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BBOJHASA YACTDH

1. IEJIJA OCBOEHUS YUYEBHOU JUCIIUILIMHBI

Hensstmu  ocBoeHust y4yeOHOW nucuuriuHbl «HoBble MoOJMMepHbIE
MaTepHuasbl A5l ABUAIIMOHHON U KOCMMY€CKOH NMPOMBINLICHHOCTH) SIBIIACTCS
dbopmupoBaHue y oOOyYarOmIMXCSd KOMIIETEHIIMH B TMpollecCe 3HAKOMCTBA C
OCHOBaMHU COBPEMEHHBIX METOJIOB CKAaHHUPYIOLIEH 30HJOBOM MHUKPOCKOINH,
dbopMHpoBaHusl TpeACTaBICHUsS 00 HUX BO3MOXKHOCTSAX ISl HCCIEIOBaHUS
pa3HOOOpa3HbIX  CBOMCTB  TOBEPXHOCTEH M  IUJIEHOK  KOHCTPYKUIMOHHBIX
MaTepuajgoB; O COBPEMEHHBIX JOCTHXKEHUAX M TEHACHUMSAX B METOAAX
JVUArHOCTUKHU MEPCTIIEKTUBHBIX KOHCTPYKIMOHHBIX MAaTEPUAIOB JJIsI aBUALIMH.

2. MECTO YUYEBHOW JUCHMIIJIMHBI B CTPYKTYPE OIIOII
BY3A.

2.1.  VYwuyeb6nas gucuumrHa b1.B.JIB 2.2 «HoBble mojimMepHble MaTepHaIbI
Al ABMALMOHHONW M KOCMHYECKON NPOMBILINICEHHOCTH» OTHOCUTCS K
BapuaTUBHOM yactu bioka 1 (AMCUMIUIMHEI IO BHIOOPHI).

2.2, Jlna w3ydeHUs AaHHOW y4eOHOW IUCIUIIIMHBI HEOOXOIHMMBI CIICTYIOITHE

3HAHMSI, YMCHUS M HABBIKH, (POPMHPYEMBbIC NPEAMICCTBYIONUMHU TUCITUTUTMHAMHA

OakanaBpuara:

— Cospemennvie npoo.iemol Puzuxu (ocrogul HAHOMEXHON02UU,
CBEPXNPOBOOHUKOBASL HAHOJIEKIMPOHUKA)

2.3. Ilepedyenp mocneayrONUX Y4eOHBIX TUCIUIUIMH, JJI1 KOTOPBIX HEOOXOIUMBI
3HAHMSI, YMEHUS U HAaBBIKH, POopMUpYEMbIe JaHHOW YIeOHOH AUCITUTUTHHOM:

—  Hayuno-uccneoosamenvckas paboma

—  Buinycknas keanugpuxayuonnas paboma (macucmepckas ouccepmayiusi)



2.4 TlepeyeHb NJIAHMPYEMBIX pe3yabTATOB 00y4YeHHsI MO AUCHUILINHE, COOTHECEHHBIX ¢ MJAHMPYEMbIMH pe3yJIbTaTaMHU
OCBOEHHUSI OCHOBHOM NpodeccuoHaIbLHON 00pa3oBaTeIbHOM MPOrpPaMMbl

W3yyenue naHHOM y4yeOHOW IUCUMIUIMHBI HalpaBieHO Ha (OpPMHUpPOBaHHE y OOy4arlmuxcs oOmenpodeccuoHaIbHbIX
(OIIK) u npodeccuonanpubix (1K) komneTeHumii:

Homep/unnexc Ilepedens muIaHUpyeMBbIX Pe3yIbTaToB 00y4eHHS IO TUCIUTIIINHE
Ne m/m KOMITETEH I Conep:kaHre KOMIIETEHIINHY (MITH €€ YacTH ) B pesynbrare n3ydeHust yaeOHOH TUCHUTUIMHBI O0YYaIOMIMECs! JOIKHBI:
3HaTh YMers Bianers
1 2 3 4 5 6
OIIK-2 TOTOBHOCTBIO UCIIOJIB30BATH 3HAHUE 3HATh TPUOPUTETHEIC HNutepnperupoBath HaBbikamu 00paboTku
COBPEMEHHBIX Hp06 JIEM HayKH U HaIrpaBJICHUA pa3BUTHA OKCIICPUMECHTAJILHBIC PEIYJILTATOB
06pa30BaHMS IPH PELICHHN HAYKW U TEXHUKH. AQHHBIC Ha OCHOBE WCCIIeIOBaHMUS.
PO (ECCHOHATBHBIX 3a/1a4 Knaccudukaruro (m3HMUecKuX CBOWCTB | MeromaMu aHaJIM3a U
COBPEMEHHBIX COBPEMEHHBIX OLIGHKH TONyYEHHBIX
AQHATUTUYECKUX METO/IOB | MaTEpUalIOB pe3yIbTaTOB, YMECHUEM
1 HCCIIeI0OBaHHUA, Kputnueckn apryMEeHTHPOBaHO JeaTh
MPUMEHSIEMBIX B OLICHUBATh BBIBOZIBI I TPUHUMATH
TEXHUYECKOH (U3nKe JOCTOMHCTBA U pelleHrs] Ha OCHOBE
VY cTpoiicTBO, TPUHLIKI HEIOCTAaTKH, 00J1aCTU | MPOBEICHHOTO
paboThl 1 OCOOEHHOCTH | IPUMEHEHHS WCCIIeIOBaHMUS.
KOHCTPYKIIMH 30H/IOBBIX | COBPEMEHHBIX
MHUKPOCKOIIOB MaTepHaJoB
Pa3IMYHOrO THIA
IK-3 CIIOCOOHOCTBIO PYKOBOJUTD CaMoCTOATENBHO HaBbIkamMy MOCTaHOBKH
HccneHOBaTeJn,CKQf/'I pa60T0f/'1 OCHOBHBIE COBpPEMCHHBIC BI>16I/IpaTI> MCTOABI M | 3aaa4 UCCJIICIOBAHNUA,
06y 4arONINXCS AHAJIMTUYECKHE METOBI | OOBEKTHI BBIOOPA METOJ
2. WCCIIeIOBaHUS WCCIIeI0OBaHUS WCCIIeIOBaHUS 1
MOBEPXHOCTH HAHO H a/IcKBaTHO  ypPOBHIO | MHTEpIIPETAINH
MHUKPOOOBEKTOB. 00y4JaromXxCst pE3yIbTaTOB
9KCTIIEPUMEHTA.




2.5 Kapra koMneTeHIni AUCUUILIUHBI.

KAPTA KOMIETEHIUA JUCHUILINHBI

HAVMEHOBAHME JIMCLUIIIMHBI: HOBBIE [IOJIMMEPHBIE MATEPUAJIBI 17151 ABUALIMOHHOM 1 KOCMHUYECKOM [TPOMBILIJIEHHOCTH

Llenb muCIUTIITUHB

(bOpMI/IpOBaHI/Ie y O6y‘IaIOH_II/IXCH KOMHeTeHHI/Iﬁ B IPOLECCE 3HAKOMCTBA € OCHOBAMHU COBPEMCHHBLIX MCTOI0B CKaHI/IpyIOHleﬁ 30HJ.'[OBOI>1 MUKPOCKOIINH,
(bOpMI/IpOBaHI/IH npeaACTaBJICHUA 00 HX BO3MOXKHOCTSIX JJIs1 UCCIICOBaHUs pa3HOO6pa3HHX CBOIICTB HOBerHOCTeﬁ U TUICHOK KOHCTPYKIHOHHBIX
MaTCpruaJIoB; O COBPEMCHHBIX NOCTMIKCHUAX U TCHACHIUAX B MCTOAAX TUArHOCTUKU MCPCHECKTUBHBIX KOHCTPYKIIMOHHBIX MATCPUAJIOB JJI1 aBUAlITUN

B mporiecce ocBOeHUS TaHHOMN NUCIMIDIMHBI CTYIACHT ()OPMUPYET U JEMOHCTPHUPYET CICIYIOIINE

Oo6mmenpodeccuoHaNbHBIC KOMITCTCHITUH:

CDopMa OLICHOYHOI'O

KOMIIETEHIINN [lepeueHb KOMITIOHEHTOB TexHomorun GOpMHUPOBAHUS cpencrsa YPOBHU OCBOEHUS KOMIIETEHIUN
HNHJEKC OOPMYVYJIMPOBKA
OIIK-2 TOTOBHOCTBIO 3HaTh IPUOPUTETHBIC [Tyrem npoBeneHust JlaGopaTopHusie paboter | Tloporossrit

HCIIONL30BATh HATIPABJICHHS PA3BHTHS CEeMUHAPCKUX 3aHSATHH, Temarnueckuii 0030p CriocobeH onpenensTh §
TIPUMEHCHHST HOBBIX Ot4er mo (bU3MYECKYIO CYIIHOCTh HAYYHOU

3HAHUC HAaYKHU 1 TCXHUKMU.
00pa30oBaTEIbHBIX Ja0OpaTOPHEIM paboTaM | TPOOJIEMBI C YIETOM MOCICTHIX

COBPEMCHHBIX 3HaTh KJIacCHPUKAIINIO TEXHOJIOIMii, OpraHU3aUK 3ager JOCTHKEHUH HAYKH

npo0JsieM HayKH U
o0Opa3oBaHUs MPH
peleHn
npodeccrnoHabH
BIX 337124

COBPEMEHHBIX
aHAJIMTUYECKUX METOJI0B
UCCIIEIOBaHUS,
MIPUMEHSEMBIX B
TEXHUYECKOHN (PU3nKe
3HaTh yCTPOUCTBO,
MPUHIMI paboThl U
0COOEHHOCTH KOHCTPYKIIUU
30H/IOBBIX MUKPOCKOIIOB
Pa3IMYHOrO THIA

YMeTb HHTEPIPETUPOBATH
SKCIEPUMEHTAJIbHbIE
JaHHbIE HA OCHOBE
(U3HUYECKUX CBOWCTB
COBPEMEHHBIX MaTEpUaJIOB
YMeTb KpUTUYECKU
OLICHMBATh JOCTOMHCTBA U
HEIOCTATKH, 00IaCTH

CaMOCTOATECIIBHBIX pa60T.

[ToBbIIeHHBIH

CriocobeH caMOCTOSITENEHO
MIOMOJTHSTH CBOU 3HAHUS B
00J1aCTH COBpPEMEHHO
(bU3MYECKOH U TPOU3BOACTBEHHON
poOJIEMAaTUKH U ITPUMEHSTH UX K
pelieHuto mpodeccuoHaNbHBIX
3a1a4




MPUMEHECHHS COBPEMECHHBIX
MaTepuaioB

Bnaners HaBpIKAMHU
00paboTKH pe3yIbTaToOB
HCCIICIOBAHUSL.

Bnangers meTomaMu
aHaJIM3a U OI[CHKH
MOJTYYEHHBIX PE3YJIbTATOB,
yMEHUEM
apryMEHTHUPOBAHO JieaTh
BBIBOJIBI M IPUHUMATH
pelIeHus: Ha OCHOBE
IMPOBCICHHOI'O MCCIICJOBaAHUA

[IpodeccronanbHBIC KOMICTCHITHU:

TexHonorun dopmMa OLIEHOYHOT O
KOMIIETEHLINN ITepeueHb KOMIIOHEHTOB P B YPpOoBHU OCBOEHUS KOMIIETEHIUH
(hopMupoBaHust cpeacTBa
HNHJEKC OOPMYVYJIMPOBKA
I1K-3 CIIOCOOHOCTBIO 3HaTh ocHOBHbIE | Ilyrem mpoBemeHus JlaGopaTopHbie paboTHI Ioporoserii
PYKOBOIHUTS COBpEMEHHbIE aHAIUTHUECKUE | COMHHAPCKUX 3aHSTHiA, Temarnueckuii 0030p CriocoOeH TOHUMAaTh U TPaMOTHO
HCCIIEI0BATENbCK | METObI yccneopanys | MPAMCHCHHS HOBBIX Ot4er 1o 1a00paTOPHEIM | IPUMEHSTH MTOHATHUS U
oif paBOTO TOBEPXHOCTH HAHO - 06pa3OBaTeunI>HHx paboram TIOJIO’KEHHST COBPEMEHHBIX
p MUKPOOGHEKTOR TEXHOJIOTHH, OpPraHU3aIluy | 3a4eT (hyHIaMEHTATBHBIX U
oOyJaronuxcs - CaMOCTOSTENIEHBIX PadoT. MIPUKIIAIHBIX Pa3eioB
Ymers CaMOCTOSATEIBHO

BBIOMPATh METOJIbI U OOBEKTHI
WCCIIeI0OBaHUS aJICKBaTHO
YPOBHIO 00yYarOIIUXCsl.
Brnaners HaBBIKaMU
MOCTaHOBKH 33734
WCCIIeI0BaHuUs, BEIOOpa
METO/I UCCIIEIOBAHUS 1
MHTEPIPETaIlUU
pe3yJIbTaTOB
IKCIEPUMEHTA.

TEXHUYECKOHN (pr3uKu
IToBBIIIEHHBIH

Crioco0eH caMOCTOSITENLHO
HAXOJIUTh, AaHATU3UPOBATH HA
COOTBETCTBUE HAYYHOU mpodiieme
Y UCIIONIb30BaTh COBPEMCHHBIC
aHAJIUTUYECKUE METO/IbI
WCCIICIOBAHUS, IPUMEHSIEMEIC B
TEXHUYECKOH (DU3HMKE U CMEKHBIX
00J1acTsx.




OCHOBHAA YACTb

1. OBBEM VUEBHOU JUCIUIUINHEI Y BUJIbI YYEBHOM PABOTBI

N Bcero Cemectp
Bun yue6noii paboTsl HACOB Ne 4
4acoB

1 2 3
1.KonraktHas pabota oOydaromuxcsi ¢ IpernojaBareneM (MO BUIAM 18 18
yueOHBIX 3aHsATUH) (BCETO)
B ToMm uucne:
Jlexmm (JI)
[Ipaxtuueckue 3anstus (I113), Cemunapsi (C) 18 18
Jlaboparopusie padoTs! (JIP)
2.CamocrositenpHasi paboTa cTyaeHTa (Bcero) 54 54
B ToMm uncne
CPC 6 cemecmpe: 54 54

KII

Kypcosas pabora KP
Hpyrue Bunsl CPC:
[oaroroBka k y1abopaTopHoOii padore 17 17
HO}:[60p 1 U3YYCHUE JIMTEPATYPHI IO TEME pa3jiciia 14 14
[oaroroBka k OTUETY 110 J1a0OPATOPHBIM padoTam 11 11
IToaroroBka k 3auery 11 11
CPC 6 nepuoo ceccuu
Buzx npomexyTodHoi 3a4er (3) 3 3
arrecTalnn sK3aMeH (9)
HUTOI'O: Ob1mas 4acoB 72 72
TPYIOEMKOCTb 3a4. eI 2 2




2. COJJEP)KAHUE VUEBHOM JUCIHHUITJIIMHBI
2.1. Coneprkanue pa3eioB y4eOHON AUCITUTIINHEI

2 | 3
5] =t HaunmenoBanue paznena yueOHOMH
= ) Copneprkanue pa3zena B JUIAKTHYECKUX eIUHUIIAX
3 = JUCUUIITTAHBI
< 2
1 2 3 4
IMony4yenne nepBoro C3M | OcHOBBI CKaHUpYIONIEH 30HAOBOH MHUKPOCKOIHH.
H306pameﬂnﬂ. OﬁpaﬁOTKa u OGH.[aH KOHCTPYKIUA C3M. BI/IZ[a JaTYUKOB.
IPeICTABJIEHHE PE3YIbTATOB. [Ise303mexTpuueckuil neuratens. CkaHepshl.
Cucrema oOparHoii cBszu. Popmar C3M naHHBIX,
crocoObl 00pabOTKH W TPEACTABIICHUS PE3YJbTATOB
SKCIEPUMEHTA. Konctpykuus CKaHUPYIOILETO
30H7I0BOT'O MHKPOCKOIIa NanoEducator.
VYHuBepcaJbHBI ~ JaTYMK TYHHEIBHOTO TOKa |
cunoBoro  B3aumogeicreus.  Ilposenenne C3M
SKCHEPUMEHTA.
HccaenoBanue noBepxHocTH | OCHOBBI CKaHMPYIOIEH TYHHENbHOX MHUKPOCKOIMU M
TB epll bIX TEJI METOJA0M CIICKTPOCKOITHH. TyHHeJ'H)HaH CIICKTPOCKOIIHA. V-
CKAHHpYOLLeii TYHHeJIbHOl | MOAYIALNS, Z —vonynauus. OaxkTopsl, BIUSIOMINE HA
MHKPOCKOIHH. kadyecTBo m3obpaxenus CTM. KoHcTpykiust naTumka
TYHHEIBHOTO  TOKa  CKaHUPYIOLIETO  30HJOBOTO
mukpockorna NanoEducator.
HccaenoBanue noBepxHocTu | OCHOBBI CKaHHpYIOIIeH aTOMHO-CHJIOBOM
TBEpABIX TeJl METOAOM ATOMHO- | MUKPOCKOIIHH. Konrakthpiii pexum padorst ACM.
CHJIOBOI MHKPOCKONHH g | Hexonraktupiii  pexxum  paborer ACM.  da30Bbiii
4 KOHTpacT. KOHCTpyKIMS W TPUHIUI JIEHCTBUS

HEKOHTAKTHOM pPEKUME.

JlaTYMKa CHJIOBOI'O B3aWMOJICHCTBUSI CKaHUPYIOIIETO
30H10BOro Mukpockomna NanoEducator. BrimonneHnue
cnexTpockonuu B pexxume ACM.

ApredakTsl B CKaHMpPYIOLIeH
30H/10BOHi MUKPOCKOIIUH.

ApredakTsl B CKAaHUPYIOLIEH 30HJ0BOH MUKPOCKOIIHH.
OCHOBHBIE KOMIIOHEHTHI, BBI3BIBAIOIIUE aAPTE(aKThI
(be303NIeKTpUUECKass  KepaMHKa,  HEJIHHEHHOCTb,
THCTEPE3UC, IIOJI3YYeCTh, TEMIIEPATYPHBIH Hpeid).
Xapaxrepuctukun C3M  ckaHepoB. XapaKTepUCTHKU
C3M  30HmOB. MeTOoAbl BOCCTaHOBJIECHHUS (HOPMBI
noBepxHocTH 110 C3M u300pakeHuto.

Ckanupyonias
Jurorpagus

30HAO0BasA

®dus3nyeckue OCHOBBl 30HJIOBOM HAaHOTEXHOJOTHH.
CMT JUTOrpadus. JlokansHOE aHOAHOE
okcuaupoBanue. Cunoas JTUTOrpaus.

O0padoTka W KOJUYECTBEHHBIH
anaau3 C3M uzodpaxenuii

OcHoBHbIe MeTonbl pubTpammu C3M u300paKeHUH.
[TocTpoeHne rucTorpaMm M OIpEAEICHHE MapaMeTpOB
noBepxHoctH. Iloctpoenne @ypbe -  CIEKTpoB
M300paKCHHUS.




2.2. PA3JIEJIbI YUEBHOU IMCLUMIIIMHGI, BUJbI VUEBHOM
JESTEJALHOCTHU U ®OPMBI KOHTPOJIS

s <
§ E HaumenoBanue Bupl yueOHOU AEATEIbHOCTH, BKITIOYAs @oprs;:;gzglero
= .
5 g paszzaena yueOHoMH CaMOCTOSATENbHYIO paboTy CTYICHTOB (B Yacax) JOTIEBAEMOCTH (10
ol JUCHUIIIIUHBI
< Z HeoenAM cemMecmpam)
JI JIP I13/C CPC BCETO
1 2 3 4 5 6 7 8 9
IHony4yenne .
nepBoro C3M Temarnueckuii 0030p
u3o0paxkeHus (2 Henen)
06 pﬁ ’ 3 9 12 Otyer o
paboTKa " 112a00paTOPHBIM
npeacrap/aeHue paboram (3 Hemens
pe3yJibTaToB.
Hccaenosanue
MOBEPXHOCTH
TBEpPABIX TeJI Ortuer no
METOA0M 3 9 12 112a00paTOPHBIM
CKaHMpyouei pabotam (5 Hexemns)
TYHHEJIbHOM
MHUKPOCKONMH.
Hccaenosanue
MOBEPXHOCTH
TBEpPABIX TeJI Ortuer no
MeTO/I0M aTOMHO- 1a60paTOPHBIM
N 3 10 13
CHJIOBOM paboram (8 Hemens).
4 MHKPOCKONIMU B
HEKOHTAKTHOM
pe:xxume
ApredakTbl B Oruer o
CKaHMpyouiei 71a00paTOPHBIM
30HI0BOM 3 10 13 pabotam (11 menens).
MHUKPOCKOIMH.
Cxanupymomas Oruer 1o
30H10Bast 3 9 12 112a00paTOPHBIM
Jurorpagus pabotam (14 Henens)
OopadoTka U
. Oryer o
KOJINYeCTBEHHbI
C3M 3 7 10 112a00paTOPHBIM
AHAIH3 . paboram (18 Henens)
H300paxeHunit
Paaeset 18 54 72 3auer
JUCHHUIIUHBI 1 - 6
HUTOI'O 3a cemectp 18 54 72 3auer
UTOIO 18 54 72 3auer




2.3. JABOPATOPHBIN ITPAKTUKYM
S g 5 Hamvenosarue pasfiena yueGHoii HaumeHoBaHue 1a00paTOpHBIX padoT Bcero yacos
3 = JIMCLUTLIAHBL
9 =
1|2 3 4 5
Mony4yenne mepBoro C3M | l.Ilonyuenne mepsoro C3M  u3obpakenus.
; n3o6pakennsi. O6paGorka m | OOpaboTka M Mpe/ICTaBICHHE PE3YILTATOB. 3
" | npeacraBiieHue
pe3yabTaToB
Hccaenopanue mopepxuHoctu | 2. Mccnenosanne mMOBEPXHOCTH TBEPABIX  TEN
, | TBEPABIX  Tex  MeTojOM METOAOM CKaHMpYIOIIeH TYHHEJBHOH 3
CKAHMPYOIIEeH TyHHeJbHOi | MAKPOCKOIHNA.
MHKPOCKOIIUH.
Hccaenopanue mopepxuoctu | 3. Mccnenosanne mNOBEPXHOCTH TBEPABIX  TEN
TBepABIX  TeJ  METOHOM | METOIOM  aTOMHO-CHIOBOM — MHKPOCKOIHMH B
3. | aromMHo-cHI0BOI HEKOHTaKTHOM PEeXUME 3
4 MHKPOCKOIIUHA B
HEKOHTAKTHOM pe:KUMeE
AprtedaxkTsbl B | 4. ApredpakTel B CKaHUpPYIOIICH 3OHIOBOM
4. | ckaHupyouen 30HA0BO# | MUKPOCKOIINH. 3
MHKPOCKOIIUH.
5 Ckanupyonias 3oH0Bas | 5. CkaHupyromas 30H10Bas JUTOrpadus 3
" | aurorpadus
Oo6padoTka u | 6. O6paboTka M KonmuecTBeHHbIH aHanu3z C3M
6. | KOJMYECTBEHHBbIN aHaIu3 | M300paKeHHii 3
C3M wuzodpaxenuii
HTOI'O B cemectpe 18
UTOT'O 18

2.4. KYPCOBBIE PABOTEHI re npedycmomperneoi.




3. CAMOCTOSTEJIbHAA PABOTA CTYZIEHTA
3.1. Bugsr CPC

a0
g =
ooy HaumenoBanue pasnena Busr CPC Bcero
Y o
2 0 y4eOHOM JUCTIUTUTHHBI 4acoB
of
g

1 2 3 4 5
Iosyuenne nepsoro C3M IMoaroroBka K ytabopaTopHoii pabore Ne 1 3
H300paKeHusl. [Ton0Oop u u3ydeHne TUTEPATYPHBIX HCTOYHUKOB IS 2

1. | O6padoTka | TeMaTHYeCcKoro 063opa
npejcTaBJieHue [Ton0Oop 1 u3ydeHue TUTEpPaTyphI IO TeME pas3jeia 2
Pe3yJIbTATOB. [ToaroroBka k 3a4yery 2
HccaenoBanue
IMOBEPXHOCTH TBEPABIX [ToaroroBka k madopaTopHoii padote Ne 2 3
2 TeJ METO0M ITonroroBka k 3a4ery 1
" | ckanupywmei [MoaroroBka k oT4eTy 10 J1abOpaTOpHBEIM padoram pazaena 1 2
TYHHeJILHO¥ [oxGop u u3ydeHue TUTEPATYpPHI IO TEME pa3erna 3
MUKPOCKOMMH.
HccaenoBanue - 5 s natore Ne 3 Tactsl 3
TOTOBKA K TOPHOM Te Ne Th
MOBEPXHOCTH TBePABIX OATOTOBKA K JTADOPATOPHOM paboTe ac
IToaroroBka k 3a4yery 2
3. | Te1 MeETOAOM AaTOMHO-

4 . [ToaroToBka K OTYETY IO JJAOOPATOPHBIM padoTaM passerna 2 2
CHJI0BOH MHKPOCKONHHU B [oxGop n u3ydeHue TUTEPATYpPHI IO TEME pa3Jierna 3
HEKOHTAKTHOM pexuMe
ApredakTbl B INoxroroska k nabopaTtopHoil pabdore Ne 4 3

4 CKAHUPYHOIIEel 30HI0BOM Hoxroroska k 3a4ery 2

MHKPOCKOIIHH. [ToaroToBka K OTYETY IO JJAOOPATOPHBIM padboTaM pasmerna 3 2

[ToxgOop n u3ydeHue IUTEPaTyphI IO TEME pas3zena 3

CkaHupywouias 30H10Bas IMoxaroroska k JadopaTopHoii padote Ne 5 3

5 ﬂHTOFpaq)I/IH IToaroroBka 3a4€Ty 2

: [ToaroToBka Kk OTYETY IO JJAOOPATOPHBIM padoTaM pasnena 4 2

[Ton0Oop 1 u3ydeHue JUTepPaTyphl IO TEME pas3zeia 2

OopatdoTka " [ToxaroroBka k nadopaTopHoii padote Ne 6 2

KOJMYeCTBEHHbIA aHaJIu3 Hozroroeka k 3auery 2

6. | C3M H300paskeHHii [MoaroroBka k oTUeTy 10 JT1aOOpaTOPHBIM padoTaM pasierna 3
5,6

HUTOI'O 54
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3.2. I'paduk paboThl cTyAeHTA

Cemectp Ne 4

CDopMa OILICHOYHOI'O CpeI[CTBa*

VYcaoBHOE 0003HaUEHHE

Homep nenenu

2 Slof10[11[12]13]14[15] 16 [17]18
Jlaboparoprbie pabOThHI JIP + ol e e o s S I S B S I o B S I S
Tematuueckuii 0630p TO +
Otyet no nabopaTopHbM pabotam | OJIP + + + + +
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3.3. IlepeyeHb Y4eOHO-METOAMYECKOr0 O0eCHeYeHUus JIS CaAMOCTOSITEJIbHOM
padoThI 00YYAKOIIMXCS 1O JUCIHUILIMHE
HexkoTopsble 001me peKoOMeHIAIUH M0 H3YYEHHIO JIUTEPATYPhI.
1) Bcro y4eOHyI nuTepaTypy JKelaTelNbHO H3y4aTh «IOJ KOHCUEKT». UTeHue
JUTEpaTyphl, HE COMPOBOXKIAEMOE KOHCTIEKTUPOBAHUEM, JIaXKe ITYCTh CAMBIM KPATKUM —
Oecrione3nast pabora. llens HamMcaHWS KOHCIEKTA MO JUCHUIUIMHE — CHOPMHUPOBATH
HABBIKU IO MOUCKY, 0TOOpY, aHAIU3y U (HOPMYIUPOBAHUIO y4eOHOro Marepuana. ITU
HABBIKM 00s13aTeIBHBI IS JIFOOOTO CHEIHAIMCTa C BBICITUM 00pa30BaHUEM HE3aBUCUMO
OT BIOpaHHOH CHIEIIMATbHOCTH.
2)  Hanwmcanme KOHCIEKTa JOHKHO OBITH TBOPYECKUM — HY)KHO HE TIEPENUCHIBATH
TEKCT U3 MCTOYHUKOB, HO MBITAThCS KPAaTKO W3JaraTh CBOMMH CIIOBAMHU COJEp)KaHUE
OTBETAa, MTPH 3TOM MAaKCHUMaJIbHO €T0 CTPYKTYPUPYS U UCTIONB3YsI CAUMBOJIBI U YCIOBHBIC
o0o3HaueHus. KomupoBaHue W 3aydrBaHHE HEOCMBICIEHHOTO TEKCTa TPYIOEMKO H TIO
00JBIIOMY CUETY HE UMEET OOJIBIION MO3HABATEIHLHON U MPAKTHYECKON IIEHHOCTH.
3) llpm HamMcaHWM KOHCIEKTa WCIONB3YETCS TETpaab, TMOJS B KOTOPOH
o0si3arenbHbl. CTpaHUIBI HYMEPYIOTCS, KaXIblii HOBBIH BOMPOC HAYWHAETCS C HOBOTO
JUCTa, TSI KAKAO0TO 9K3aMEHAIIMOHHOTO BOTPOCA OTBOAUTCA 1-2 CTpaHHIIBI KOHCIIEKTA.
Ha momsx pa3memiaercss BCs BcroMoraTelnbHas WH(GOpPMalUs — CCBUIKH, BOIPOCHI,
yCIIOBHBIE 0003HAYCHHUS U T.JI.
4) B upaeane qomKeH MOTYYUTHCS MOJTHBIA KOHCIIEKT 10 MPOrpaMMe TUCIUTUINHEIL, C
BBIJICTICHHBIMU ~ OTIPEJICTICHUSIMH, Y3JIOBBIMH IYHKTaMH, TpUMEpPaMH, HESICHBIMH
MOMEHTaMH, IPOCTABICHHBIMH Ha TIOJISIX BOIIPOCAMHU.
5)  Ilpu pabote HaJ KOHCTIEKTOM 00S3aTENBHO BBISBISIOTCS U OTMEYAIOTCS TPYIHBIE
JUIE  CaMOCTOSITEIPHOTO HM3Y4YEHHsI BOTPOCHL, C KOTOPHIMH YMECTHO OOpaTHUTBCS K
MPEToaBaTeNI0 MPHU MOCEIICHUN JIEKIIUKA U KOHCYJIbTallui, 100 B MHIWBHIYAIbHOM
MOpsIIKE.
6) llpu ureHum y4eOHOW M HAyYHOH JHUTEpATyphl BCETJa CICAWTH 3a TOYHBIM H
MOJTHBIM MMOHMMAaHWEM 3HAYCHHUsS TEPMHHOB U COJACPIKAHUS TOHSITHUH, HCIIONb3yEeMbIX B
TekcTe. Beerga ciemyeT yTOYHATH 3HAYCHHS MO CIIOBApSM WJIU SHIIUKIIONEIUSM, MPH
HEOOXOAMMOCTH 3aITUCHIBATb.
7) Ilpm Hammcanuu y4eOHOTO KOHCHEKTa 00s3aTeIbHO  yKa3blBaTh  BCE
npopabaThiBaeMble HCTOYHHUKH, aBTOp, Ha3BaHME, AaTa U MECTO M3JaHUs, C yKa3aHUEM
WCTIOJTb30BAaHHBIX CTPAHUII.
3.3.1. JJabopaTopHbie pabOThI

BrimonHeHne cTyieHTaMu 1a00paTOPHBIX U MPAKTHYECKUX PadOT HAIMIPABICHO Ha
JOCTUXKEHUE CIEeAYIOLINX 1IeJICH:

00001IeHne, cUcTeMaTu3alus, YrIIyOJlleHHe, 3akKpeIuleHHe  MOJYyYEHHBIX
TEOPETUIECKUX 3HAHUM;

dbopMupoBaHUE YMEHHI, TOTyUYEeHUE TIEPBOHAYATEHOTO MPAKTUIECKOTO OMBITA TTO
BBIMIOJTHEHUIO TPOGECCUOHATBHBIX 3aJa4 B COOTBETCTBHU C TPEOOBaHUSAMHU K
pe3yabTaTaM OCBOCHHS AMCIMIUIMHBI, MpodeccnoHambHOro Moayis. OCBOCHHBIE Ha
MPAaKTHYECKUX M JTa0OpaTOPHBIX 3aHATUSX YMEHHS B COBOKYITHOCTH C YCBOSHHBIMH
3HAaHUSMU M TIOJYYCHHBIM TPAKTUYECKUM OIBITOM TPU TPOXOXKICHUU YUEOHOH U
MIPOU3BOJACTBEHHON PAKTHKHU (POPMHUPYIOT POodhecCHOHATHHBIE KOMIICTCHIINN;
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COBEPIIICHCTBOBAHUE YMEHUU MPUMEHSITH IOJyYEeHHbIC 3HAHWUS Ha TMPAKTHUKE,
peanu3aiys eIMHCTBA MHTEUICKTYaIbHON U MPAKTHUECKOHN JeATeTbHOCTH;

BBIpaOOTKa TMpU PEIICHUH TIOCTABJICHHBIX 3a7a4 TakKuxX MpodeccroHaIbHO
3HAQYMMBIX  KauyecTB, KaK  TBOpYECKas  WMHUIMATHBA,  CaMOCTOSTEIBbHOCTD,
OTBETCTBEHHOCTh, CIIOCOOHOCTH PaboTaTh B KOMaHe U OpaTh Ha ce0s1 OTBETCTBEHHOCTD
3a paboTy BCEX YJIEHOB KOMaH/IbI, CHOCOOHOCTh K CAMOPA3BUTHIO U CaMOpeau3aIiuu

AJNTOPUTM BBITIOJHEHUSI CTYJICHTAMU y4e€OHBIX 3aJaHUi Ja00opaTOpHON pabOTHI
BO MHOIOM OIpeAesseTcs IeJbl0 JaHHOW (OpMBI MPAKTHYECKOTO 3aHATHUS,
dhopmynupyeMoi MpernogaBaTesieM.

Kak m Bcsikoe mNpakTHYeCKOe 3aHATHE, Kaxkaas JabopaTopHas paboTa JOJDKHA
UMETh Y€TKO CHOPMYJIMPOBAHHYIO 11€7Tb CBOETO IIPOBEACHUS.

VYueOHble 3amaHus, pa3pabaTbiBacMble TMPENOJaBaTeieM B COOTBETCTBUH C
3a/1auaMu J1abopaTopHO paboThI, BCErAa JOJDKHBI COJEPkKaTh UCXOHBIC JaHHbBIC JJIS
CaMOCTOSITEJTLHOTO BBITIOJIHEHUSI CTYJAEHTaMU MPOGEeCCHOHAIIBHO OPUEHTHUPOBAHHBIX
MPUKIAJAHBIX YIYEOHBIX IEUCTBUIA.

[Ipomiecc TMOATOTOBKHM, BBIMOJHEHUS W 3alllUThl JabopaTopHOW  pabOThI
MpemnoiaraeT CleyroIIue dTalbl:

1. TlonroroBka k naboparopHoii padote. OdopmieHne MakeTa OT4eTa.

MakeT oTuera JOJDKEH COJIePKaTh:

TeMy J1abopaTopHOMl paboTHI;

LIEIb 3aHATHUS;

KJIFOUEBBIE pacueTHBIC (POPMYIIBI U CXEMBI;

TaOIUIIBI 1JI MPEJICTABICHUS TTOJTYYEHHBIX PE3YJIHTaTOB,;
dbopMyIIbI 1J1s1 pacueTa MOrpeirHOCTeH.

2. Jlomyck K BBITIOJIHEHHIO JTA0OpaTOPHOM pabOThI OCYIIECTBISACTCS MO pe3ybTaTaM
cobeceqoBaHus C TpernojaBareiieM, Ha KOTOPOM CTYACHTHI JEMOHCTPUPYIOT, UYTO
3HAIOT, YTO, 3a4€M U B KaKOM MOCJIEA0BATEILHOCTH OYIYT BBITIOTHSTh.

3. BemmosiHeHue mabopaTopHOi paboThl. B X0/ie BBIMOJHEHHS CTYACHTHI PElIaloT
MOCTaBJICHHbIC y4eOHbIE 3aJaud, T[OJy4aloT HEoOXOAUMBbIE pe3yJbTaThl U
0o(OPMIISIIOT OTYET.

4. 3aBeplieHue OTYETa M 3aliuTa JabopatopHoi paboThl. Ha »TOM 3Tame CTyAeHTHI
3aBEPIIAIOT PAcUEeThI MO Ja00OpaTOPHOUN paboTe, PACCUUTHIBAIOT MOTPEITHOCTH, €CITU
ATO MPETYCMOTPEHO 3aJaHUAMHU, U POPMYJIUPYIOT BBIBOJ MO pe3ysibTaTaM pPabOTHI.
3amuTa paboThl IPEATIOIAraeT aHalu3 MpenojaBareyieM OT4eTa U OTBET CTYACHTOB
Ha KOHTPOJIbHBIE BOIIPOCHI.

4. OHEHOYHBIE CPEACTBA JUJISI KOHTPOJIA VYCIIEBAEMOCTU U
PE3YJIbTATOB OCBOEHUS YYEBHO! JJUCLIMIUIUHEI
(cm. DoHO oyeHouHbIX cCpedcma)
4.2. PeliTUHTOBAsI CUCTEMa OILICHKH 3HAHWH 00YJaronuXxcs 10 y4eOHOH AUCITUILINHE
Petimuneosas cucmema ne ucnonv3yemcs.
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5. YUEBHO-METOJIMYECKOE W HWH®OPMAILIMOHHOE OBECIIEHEHUE
YYEBHOU JAUCHUITJIMHBI
5.1. OcHoBHas nuTeparypa
Hcnons KomnuecTtso
3yeTcst o HK3EMIUISIPOB
Ne | Astop (b1), HAaUMEHOBaHHE, MECTO W3/IaHUS U U3JATEIHCTBO, fpH §
i roxn n3yYeH = B Ha
un QO | oubnmot | Kaden
pazznen eKe pe
OB
1 2 3 4 5 6
Antonenko, C. B. MccrnenoBanue miaeHOK U HAHOCTPYKTYP €
MIOMOIIBIO CKaHUPYIOIIETO 30HI0BOTO MHUKPOCKOTIA:
71a00paTOPHBIN MPAKTUKYM [ DIEKTPOHHBIN pecypc] :
1. | yuebHoe nmocobue s By3oB / C. B. AnTOHEHKO. — M. : 1-6 4 9BC
HUAY MUOUH, 2011. — 96 c. — Pexxum nmoctyna:
http://e.lanbook.com/book/75888 (nata oOparieHwus:
29.06.2018).
Kopuunos, B. M. OcHOBBI ckaHUPYIOIIEH 30HI0BOI
MUKPOCKOTIHH [ DJIIEKTPOHHBIN PECypC] : METOINYECKUE
) ykazanus / B. M. Kopuunos, A. ®@. I'anues. — BI'TIY umenn 126 4 NEC
" | M. Axkmyisl, 2011. — 24 ¢. — Pexum poctyna:
http://e.lanbook.com/book/43260 (mata oOpaieHus:
29.06.2018).
5.2. JlononHuTeNbHAS TUTEPATYPA
Hcno KomnuecTtso
JB3ye 9K3EMILISPOB
TCA o
Ne | Agrtop (bI), HAUMEHOBAaHNE, MECTO U3JJAHUS U U3/IaTEILCTBO, npu § s a
n/o roj u3yue 3
i O | 6ubmmo | xadenp
pase TeKe e
JIOB
1 2 3 4 5 6
Hanosnexrponnka. Teopus u npaktuka [ Tekct] : yaeOHuUK /
1. | B. E. bopucenko [u ap.]. — 2-e u3x., mepepad. u 1011, — 1-6 4 3
Mocksa : BUHOM. JlaGopatopus 3nanuii, 2013. — 366 c.
Poros, B. A. TexHonorust KOHCTPYKIIMOHHBIX MaTEPUAIIOB.
Hanotexnosoruu [DnekTpoHHbIN pecypc] : ydeOHUK JUTst
) By30B / B. A. Poros. — 2-e u3n., nepepab. u gomn. — M. : 1-6 4 NEC
" | U3parensctBo FOpaiit, 2017. — 190 c. — Pexxum nocryna:
https://www.biblio-online.ru/book/D01BASDD-AA3D-49CF-
A067-C6351CB24814 (nmata obpamenus: 29.06.2018).
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Nmenko, A. A. HaHokpeMHMi1: CBOWCTBA, MOJTyYEHHE,
MIPUMEHEHHE, METOIbI UCCIICAOBAHUS M KOHTPOJIS
[DnexTponnsblit pecypc] : moHorpadus / A. A. Mmenko, I'.
B. ®etucos, JI. A. AcnaHoB. — 2-e u3J., ucnpasi. — M. : 1-6 4 3BC
®uszmatiurt, 2011. — 648 c. — Pexxum gocrymna:
http://biblioclub.ru/index.php?page=book&id=457660 (nara
obparmenus: 29.06.2018).

5.3. Ba3bl JaHHBIX, THPOPMALIMOHHO-CTIPABOYHBIE U TOMCKOBBIE CUCTEMBbI:
1. YuuBepcurerckas Oubmuoreka ONLINE [Dnextponnsiii  pecypc]

AJIEKTpOHHAs OubIroTeka. — JIoCTyIT K MOJTHBIM TEKCTaM I0 Tapojro. — Pexxum
noctyma: http://biblioclub.ru/index.php?page=main_ub_red (mata obGparieHus:
29.06.2018).

2. DnekTpoHHass OWOIMOTEKa  AUCcepTanuii [DJIEKTPOHHBIM  pecypc|

oduimanbubiii calfT / Poc. roc. 0-ka. - Mocksa : Poc. roc. 0-ka, 2003 -
JlocTynm K MOJIHBIM TEKCTaM M3 KOMIUIEKCHOTO yuTaibHOro 3ama Hb PI'Y

umenu C. A. Ecenuna. - Pexxum pocrtyna: http:/diss.rsi.ru (mata oOGparieHus:
29.06.2018).

3. Jlanp [DnekTpoHHBIN pecypc] : AJeKTpoHHAas Oubnroreka. — JlocTyn K MOJHBIM

TeKCTaM 1o mapoito. — Pexum goctyma: https://e.lanbook.com (mara
obparmenus: 29.06.2018).

4. KOpaiit [DnekTpoHHBIN pecypc] : ayekTpoHHas Oubnumorexka. — JlocTym K

5.4.

1.

MOJIHBIM TEKCTaM 1o napoito. — Pexum nocrtyna: https:// www.biblio-online.ru
(mara obparmenus: 29.06.2018).

[lepeuenp  pecypcoB  HMH(POPMAIMOHHO-TEICKOMMYHUKAIITMOHHONW  CETH
«UuTepuer» (manee — cerb «lHTEpHET»), HEOOXOAMMBIX ISl OCBOCHHS
JTUCITUTUTHHBIL:
eLIBRARY .RU [DnekTpoHHbI pecypc] : HaydHast 3JeKTpoHHasi OMOIuoTeKa.
— JlocTynm 3aperucTpUpPOBAHHBIM IIOJIB30BATENSIM [0 TApoiio. — Pexum
noctyma: http://elibrary.ru/defaultx.asp (mata obpamenus: 29.06.2018).

KubepJlennnka [DneKTpoHHBINA pecypc] : HayuHas 3JIEeKTpOHHas OMOIMOTEKA.
— Pexum poctyma: http://cyberleninka.ru, cB0oOOMHBIN (7aTa OOpaIICHHUS:
29.06.2018).

Hayunas 6ubnuotexka PI'Y umenu C. A. Ecenuna [DnekTpoHHBIN pecypc] :
caiit. — Pexum goctyma: http:/library.rsu.edu.ru, cBoOoAHBIN (maTa
obparenus: 29.06.2018).

Envnas kosutekius mu@poBBIX 00pa30BaTelIbHBIX PECYpPCOB [DICKTPOHHBIN
pecypc] :  denepanbHbli  mopran. — Pexum goctyma:  http://school-
collection.edu.ru, cBo601HbIH (HaTa oOpamienus: 29.06.2018).

denepalibHBINA EHTP HHHOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB
[DnexTpoHHbIi pecypc] : EnnHOoe 0kHO 1ocTymna K 00pa3oBaTeibHbIM
pecypcam. — Pesxxum noctyma: http://fcior.edu.ru/, cBoboaHbIH (1aTa
obparenus: 29.06.2018).
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOU
JUCHUTTUINHBI

6.1. TpeGoBanust kK ayautopusM (IMIOMEIICHUSAM, MeCTaM) JJIsi TPOBEJACHUS 3aHSATHU:
CrieUAIM3UPOBAHHBIE JICKIIMOHHBIC ayJUTOPUH, 000PY/I0BaHHBIC BUICOMPOCKIIMOHHBIM
0o00OpyTI0BaHUEM JIJIsl TIPE3CHTAIUHN, CPEACTBAMH 3BYKOBOCTIPOU3BEICHHS U DKPAHOM.

6.2. TpeboBanus K 00OPYAOBaHHIO PAbOUMX MECT MPEMOoAaBaTeNs] U O0yYaIOITHXCS:
BHJICOTIPOCKTOP, HOYTOYK, TMEPCHOCHOW 3KpaH, I TPOBEIACHUS JIEMOHCTpAIMi u
OTIBITOB, TOJIHBIH KOMIUICKT (PU3NYECKUX YCTAaHOBOK M MPHOOPOB. B KOMIBIOTEpHOM
KJIacce JOJKHBI ObITh ycTaHoBlIeHbI cpenactBa MS Office: Word, Excel, PowerPoint u

Ap.
6.3. TpeboBaHus K CielIMATIM3UPOBAHHOMY O0OPYAOBAHUIO: He NPedyCMOmMpPEHO.

7. OBPA3OBATEJIBHBIE TEXHOJIOTUUN (3anonnsemca moavko 0nsi cmandapma
@I'OC BIIO)

8. Metoauueckue ykazaHus Jyisi 00y4Jaromuxcsi 0 OCBOCHHIO JTUCIUILIMHBI

By yaeOHbIX 3aHATHI Opranu3zanus 1esATeIbHOCTH CTYJICHTa

Jlaboparopusie padotel | [IpopaboTka pabodeit mporpaMMbl TUCIUTIIIMHBI, BHITTOJTHCHUE
abopaToOpHON pabOTHI yaesisi 0co00e BHUMAHHE LIETSIM U 3a/1a4aM,
CTPYKTYpPE M COJIECPKAHUIO TUCHUILUIMHBL. KOHCIeKTHpOBaHue
NCTOYHHUKOB. YJICJ'H/ITB BHUMAaHHUC CIICAYIOIIHUM IMMOHATHAM
(HAHOTEXHOJIOTHSI, HU3KOpa3MEpPHbIE€ CTPYKTYpPHhI, 30HI0Bast
MUKPOCKOTHS, OAHOJIEKTPOHUKA, METO/IbI IOJYYEHUS CTPYKTYD),
MMOJrOTOBKA OTBETOB K KOHTPOJIHHBIM BOIIPOCAM IO JTA0OPaTOPHOM
paboTe, MPOCMOTP PEKOMEHIyeMOH JIUTEPATYPHI,

[ToaroToBka k 3a4eTy [Ipu moaAroTOBKE K 3a4eTy HEOOXOAMMO OPUEHTHUPOBATHCS Ha
KOHTPOJIbHBIE BOMIPOCHI K BBITIOJTHAEMBIM paboTaM.

9. Ilepeuenb MHPOPMALMOHHBIX TEXHOJIOTHM, MCIOIB3YEMbIX MPU OCYUIECTBICHUU
00pa30BaTEIBHOrO MpoLecca IO JIUCLUUIUIMHE, BKIIOYas IEpPEeYeHb NPOrpaMMHOIO
oOecrieueHus: 1 HH(HOPMAIIMOHHBIX CTIPABOYHBIX CUCTEM
1. IlpumeHnenne  cpeacTB  MynbTHMEOuWa B 00pa30BaTEIbHOM  IIpOLECCE
(mpe3eHTalK, BUAEO);
2. KoHcynbTHpoBaHUE 00yYaOUIMXCsl TOCPEACTBOM JIEKTPOHHOM MOYTHI.
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10. TpeOGoBaHuss K NpPOrpaMMHOMY  OOecleueHHI0  Y4eOHOro  mpoliecca

. Omneparmonnas cucrema Windows Pro (morosop Ne Tr000043844 ot 22.09.15r.);

. AntuBupyc Kaspersky Endpoint Security (morosop Ne 14/03/2018-0142 or
30/03/2018r.);

Oducnoe npunoxenue LibreOffice (cBo6oaHo pacnpoctpansiemoe [10);
ApxuBartop 7-zip (cBo6oaHO pacnpoctpansiemoe [10);

Bbpayzep wuzoOpaxenuii FastStonelmageViewer (cBoGomgHO pacmpocTpaHsieMoe
HO);

PDF punep FoxitReader (cBob6ogHo pacnpoctpansiemoe [10);

PDF npuntep doPdf (cBob6oano pacripoctpansemoe [10);

Menua npourpsiBarenb VLC media player (cBo6oHO pactipoctpansiemoe [10);

. 3amuck auckoB ImageBurn (cBo6oHO pactipoctpansemoe [10);

O DJVU 6payzep DjVu Browser Plug-in (cBo6oaH0 pacnipoctpansemoe 110);

N —

kAW

SoeNo

11. Mable cBeneHUs
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IIpunoxenue 1

@oH/1 O1IEHOYHBIX CPEICTB /1JIsl MPOBeIeHUs MPOMEKYTOUHOM aTTecTAlMU
00y4aroIMXcs M0 TUCHUILIMHE

Ilacnopm ¢honoa ouenounvix cpedcme no OUCUUNIUHE 011 RPOMENHCYMOUHO20
KOHmMPOJIA YCneeaemocmu

Ne JTUCUMIUIMHBI (Pe3yibTaThl IO
n/n paznenam)

KouTtponupyemble pa3iensl (TeMbl)

Konx koHTpOIIMpyeMoi HanmenoBanue
KOMIIETEHIIUU WIH €€ YaCTH | OLIEHOYHOI'0 CPEJCTBA

1. | Iloxy4enne nepsoro C3M
uzodpaxenus. Oopadorka u
npejcTaBjeHHe pe3yibTaTOB.

2. | Hecnenosanue noBepxXHOCTH
TBEPABIX TeJl METOAOM
CKAHMpYIOLIeH TYHHeJIbHOM’

MHMKPOCKOIIUH.
3. | HccienoBanue NOBEPXHOCTH OIIK-2
TBEpPAbIX TeJ METOA0OM aTOMHO- MK-3 3ageTr

CHJIOBOM MMKPOCKOIIMHU B
HEKOHTAKTHOM pe:KUMeE

4. | AptedakThl B CKaHHpYIOLIEH
30H/10BOH MUKPOCKOIIUH.

5. | Cxanupymouniasi 30H10Bas
autorpadus

6. | O6padoTka U KOIHMYECTBEHHbIH
anaau3 C3M uzodpaxenuii

TPEBOBAHMS K PE3YJIbTATAM OBYYEHMS 110 YYUEBHOM JJUCIIATIMHE

Unjiexc Conepxanue D1eMeHTbI KOMIIETCHIINT Hnaexc
KOMIIETCHIIU
" KOMIICTCHIIUU IJICMCHTA
OIIK-2 TOTOBHOCTBIO 3HATH
HCIIOJIb30BaTh 3Halgle 31 3uats npuopHuTETHBIE OIIK2 31
COBPCMCHHBIX TIPOOICM | yaypapienns pasBUTHS HAyKH 1
HayKd 1 00pa3oBaHus TeXHUKH

IIpY PELICHUU
poheccHoHaTbHBIX
3amad

32 Knaccuduranuio CoBpEMEHHBIX OIIK2 32
AHAJINTUYECKUX METOJIOB
WCCIIEN0BAHUS, IPUMEHSAEMBIX B
TEXHUYECKON (U3HKe

33 ycrpoiicTBo, npuHIMI PaOOTH U OIIK2 33
0COOEHHOCTU KOHCTPYKIIMH 30HIOBBIX
MHKPOCKOIIOB Pa3JIMYHOTO THIA

yMeTh

Y1 uuHTEpIPETUPOBATH OIIK2 V1

OKCIICPUMCHTAJIBHBIC JaHHBIC HAa
OCHOBE (PM3HUECKUX CBOWCTB
COBPCMCHHBIX MAaTCPHUAJIOB

Y2 KKpUTHYECKH OLICHUBATH OIIK2 ¥2
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JOCTOMHCTBA U HEJOCTATKU, obnactu
IMPUMCHCHUA COBPEMCHHBIX

MaTepuaIoB
BJAACTH
B1 HaBBIKAMHU o6patotku | OIIK2 B1
PE3yABTATOB UCCIIEN0BAHUS
B2 wmeromamu amammza u onenxu | OIIK2 B2
HOJIy9EHHBIX PE3yJIbTaTOB, YMEHHEM
apryMEHTUPOBAHO JENaTh BBIBOJIBI M
NPUHUMATh pENIEHHs Ha OCHOBE
ITPOBCICHHOI'O UCCIICAOBaHUSA
I1K-3 CITOCOOHOCTBIO 3HATH
OBOJIUTH
pYyK ! o 31 3mats  ocHOBHBIE COBpPEMEHHBIE IIK3 31
UCCIIEN0BATENBCKOM

paboToi 00yJarOIIMXCS

AHAJIUTUYCCKUEC MCTO/BI
TTOBCPXHOCTU HAHO U MPIKpOOG’beKTOB..

HnCcCiIcao0BaHUuA

yMeTh

YPOBHIO 00yYaIOIIMXCS

YI CaMOCTOATCIBHO BBI6I/IpaTB METOAbI U HK3 YI
00BEKTEI ucciacaoBaHus aZICKBATHO

BJIAJ€TH

Bl HaBBIKaMH IIOCTAHOBKH 3a1a4 HK3 Bl
WCCIIeIOBaHMUs, BBIOOpA METOJ
HCCIIEIOBAHUS U UHTEPIIPETALUN
PEe3yJIbTaTOB SKCIIEPUMEHTA.

KOMILIEKT OIIEHOYHBIX CPEJICTB JJIsI IPOMEXYTOYHOHN
ATTECTAIINU (4 cemecTp 3AUYET)

Ne | *CopepxaHue OlIeHOYHOI0 CPeICTBA Nuaekc oneHnBaemMoi
KOMIIETEHIINH U ee
3JIEMCHTOB

1 Oxapakrepusyiite  akryanpHele npoOnemsl  ¢usuku  uHa | OIIK2 31, 32, 33, V1, ¥2.
COBPEMEHHOM DTalle Pa3BUTHS HAYKH IIK3 31, V1.

2 H3noxure OCHOBHI CKaHMpyrowmen 3ona0Bok Mmukpockonuu. | OITK2 31, 32, 33, V1, V2.
Oomas koHcTpykius C3M. K3 31, V1 ..

3 [Tponemonctpupyiite hopmar C3M maHHBIX, CHOCOOBI OIIK2 31, 32,33, V1, ¥2, B1, B2
00paboTKHM U mpencTaBieHus pe3ynbTaToB skcriepumenta. | IIK3 31, V1, B1.

4 OxapakTepu3yiite HCTOUYHHUKH TpoOnematukn HaydHwix | OIIK2 31, 32, 33, V1, ¥2, B1, B2
HCCIe0BaHUM B 00JIACTH COBPEMEHHOM (DU3HKH. I1K3 31, Y1, Bl..

5 Onumute 001y 0 KOHCTPYKITHIO OIIK2 31, 32,33, V1, ¥2, B1, B2
C3M..IlponeMoHCTpUPYIHTE, UCTIOIH3YSI MUKPOCKOTI. I1K3 31, V1, Bl..

6 Onumure mpuHIUN paboTel cucteMbl obOpaTtHo¥ cBszu. | OIIK2 31, 32, 33, V1, Y2, B1, B2
[lepeunciure Buapl nparuukoB u onummte npuHuun | [K3 31, V1, B1..
NENCTBUS. [IponemoncTpUpYyiTE 3JIEMEHTBI c
nomotsioNanoeducator.

7 N3noxure KOHCTpyKuMio ckanupyroniero 3onzposoro | OIIK2 31, 32,33, V1, V2, B1, B2
MHKpOCKOMa NanoEducator. [Tponemounctpupyiite | IIK3 31, V1, B1..
AJIEMEHTHI ¢ moMoIbI0 Nanoeducator.

8 [Tosicaure u nponemonctpupydte npunuun aeicteus | OIK2 31, 32, 33, V1, V2, B1, B2

YHHUBCPCAJIbHOT'O JAaTYMKa TYHHCJIBHOT'O TOKa MU CHUJIOBOTO

I1K3 31, V1, Bl.
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B3aUMO/EHCTBU.

N3noxure  OCHOBBI CKaHMPYIOUIEH  TYHHEJIbHOU
MHUKPOCKONIMM M CHeKTpockonuu. IIpoaemoHcTpupyiite
3JIEMEHTHI ¢ oMol Nanoeducator.

OIIK2 31, 32, 33, V1, Y2, B1, B2

K3 31, V1, Bl..

10

N3n0kuT€ OCHOBBI CKaHHUPYIOIIEH aTOMHO-CHJIOBOM
MUKpOCKONMH. ONHIINTE KOHTAKTHBIA PEXUM padOThI
ACM.  HekoHrtakTHbIi  pexxum  pabotel  ACM
[IponemoHcTpUpYliTE 2JIEMEHTBI c IIOMOIIBIO
Nanoeducator.

OIIK2 31, 32, 33, V1, Y2, B1, B2

K3 31, V1, Bl..

11

OObscHUTE U OPOWUIIOCTPUPYHTE B3aUMOJEHCTBHE
KBaHTOBOM  4acTHII ¢ 0apbepoM  KOHEYHOW H
OeCKOHEYHOM BBICOTHI. Onuiure SBJICHUE
TYHHEJIMPOBAHMSL.

OIIK2 31, 32, 33, V1, Y2, B1, B2

K3 31, V1, Bl..

12

Onumure  KOHTakTHBIA  pexxum  paborel  ACM.

HexonTakTHbII pexum paboThl ACM.
[IponemoHcTpUpYliTE 2JIEMEHTBI c IIOMOIIBIO
Nanoeducator.

OIIK2 31, 32, 33, V1, Y2, B1, B2

IIK3 31, V1, B1.

13

[lepeuncnure apredaxkTsl B CKaHUPYIOIIEH 30HIOBOM
MHUKPOCKOIIMM ¥ BO3MOJKHBIE IIPUYMHBI, HCHOJIb3YS
[IOJIy4Y€HHBIE PE3yJIbTaThl pabOTHI

OIIK2 31, 32, 33, V1, Y2, B1, B2

IIK3 31, V1, B1.

14

Onumure ¥ NPOUUIIOCTPUPYHTE MeToa (HOPMUPOBAHUS
HAHOXJIEKTPOHHBIX CTPYKTYp - XMMHUYECKOE OCaKICHHE
u3 ra3oBoil (a3l Ha NpPUMEpE IMOJIYyUYEHUS CTPYKTYpPHI
GaAs/AlGaAs

OIIK2 31, 32, 33, V1, Y2, B1, B2

IIK3 31, V1, B1.

15

Onumure ¥ NPOUUIIOCTPUPYITE MeToa (HOPMUPOBAHUS
HAHOXJIEKTPOHHBIX CTPYKTYP - MOJIEKYJISIPHO-TTyYeBas
SMUTAKCHs Ha TPUMEPE TMOIydeHUsi CTPYKTyphl InAs/
AlSb.

OIIK2 31, 32, 33, V1, Y2, B1, B2

IIK3 31, V1, B1.

16

N3noxure buzmveckue OCHOBBI CKaHUPYIOIIEH
TYHHEIBHONW  MHUKPOCKONIMM U TEXHOJOTHYECKOE
npuMeHenne. OOBSICHUTE CO3AaHHE HAHOCTPYKTYp C
MIOMOIIBI0 METOJIOB, OCHOBAHHBIX HA WCIIOJIH30BAHUH
CKaHMPYIOUIUX 30HOB.

OIIK2 31, 32, 33, V1, Y2, B1, B2

IIK3 31, V1, Bl.

17

Wznoxure ¢usnueckue OCHOBHI ATOMHOM CHIJIOBOM
MUKPOCKOTIMM M TEXHOJIOTUYECKOE  MpPUMEHEHHUE.
OObscHUTE CO3JaHME HAHOCTPYKTYp C  IOMOIIBIO
METO0/I0B, OCHOBAHHBIX HA MCMOJIb30BaHUU CKAHUPYIOLIUX
30H/IOB.

OIIK2 31, 32, 33, V1, Y2, B1, B2

K3 31, V1, Bl..

18

Wznoxute OCHOBBI aTOMHON WHXKeHEpUU (MaHUIYIHPOBAHHE
atomamu. [lapamiensHble U EPIEHIUKYSPHBIE TEPEHOCH )

OIIK2 31, 32, 33, V1, Y2, B1, B2

K3 31, V1, Bl..

19

OOBsicHATE BO3MOXXHOCTh M MPAKTHYECKOE NpPUMEHEHUE
CKaHUPYIOIIMX 30HIOB K JIOKaJIbHOMY OKHCIIEHHIO METAJUIOB U
HOJIYIPOBOAHUKOB. [IpuBenure npuMep CTpyKTYp K KOTOPBIM
BO3MOYHO IPUMEHEHU € JIOKAJIBHOTO OKUCIICHHS

OIIK2 31, 32, 33, V1, Y2, B1, B2

IIK3 31, V1, B1.
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20 | OObscHUTE MPEUMYILIECTBA nanonutorpaduu | OIIK2 31, 32, 33, V1, Y2, B1, B2

(37eKTpoHHO-TyueBoil nmutorpaduu) cpenu pasnmuuneix | [IK3 31, V1, B1.
MeTOI0B  (DOPMHPOBAHMS HAHOPA3MEPHOTO  PUCYHKA
3JIEMEHTOB TIOJIYIIPOBOJHUKOBHIX IPHOOPOB.

21 | Uznoxure ¢usmdeckue ocHoBbl Jaurtorpaduueckoro | OIIK2 31, 32, 33, V1, ¥2, B1, B2

nporecca - HaHomedatn. OOwbscaute dopmuposanue | IIK3 31, V1, B1.
pPUCYHKA METOJIOM TIEpheBasi HAHOJIUTOTpAPUHU

22 | OnummTe HEKOHTaKTHBIA pexuM padorer  ACM. | OIIK2 31, 32, 33, V1, ¥2, B1, B2

[IponemoHcTpUpYliTE JJIEMEHTBI c nomouisto | I1K3 31, V1, B1.
Nanoeducator.

23 | OOwsacHuTe co3maHue HaHOCTpYKTyp ¢ mnomombio | OIIK2 31, 32, 33, V1, V2, B1, B2

METOJIOB, OCHOBAHHBIX Ha MCNOJIb30BaHUM ckanupyromux | [IK3 31, V1, B1.
30H/IOB.

24 | OnummTe HEKOHTaKTHBIM pexum  pabdorsl  ACM | OIIK2 31, 32, 33, V1, ¥2, B1, B2

[IponemoHcTpUpYliTE 3JIEMEHTBI c nomouisto | I1K3 31, V1, B1.
Nanoeducator.

25 | [loscaure u mnpomemoHcTpupyite npunuun nperctsusa | OIIK2 31, 32, 33, V1, Y2, B1, B2

YHUBEPCAJIBHOTO JaTYUKA CUJIOBOTO B3aWMOJCHCTBHUS. I1K3 31, V1, Bl.

IMOKA3ATEJIA U KPUTEPUU OLIEHUBAHUSI KOMIIETEHITUIA
(IIkajbl OlleHUBAHWS)

Pe3ynbTaThl BhIOMHEHUST 00yYAIOIIUMCS 33/IaHUM Ha 3a4eTe OLICHUBAIOTCS IO LIKajie
«3aYTEHO» - «HE 3aYTECHOM.

B ocHOBe oneHuBaHUS JieXKAT KPUTEPUU TOPOrOBOIO U TOBBIIIEHHOTO YPOBHS
XapaKTepUCTUK KOMIIETEHIIMN WJIM UX COCTABJISIOUINX YacTel, popMupyemMbIx Ha y4eOHBIX
3aHATUSIX 1o JuciuiuiiHe HoBble moJHMMepHble MaTepua/bl AJsi ABHALMOHHOH W
KocMHuYeckoil mpombinieHHocTH (Tabnuma 2.5 paGoueit mporpaMMbl IUCHUTIINHBL).

«3a4TeHo» — OIlLIEHKa COOTBETCTBYET MOBBILIEHHOMY U I[OPOTOBOMY YpPOBHIO U
BBICTaBJISIETCS OOydYaromeMycsi, €cid OH TIJyOOKO U MPOYHO YCBOWUJ MPOTPAMMHBIN
MaTepuall, UCUEPIBIBAIOLIE, [TOCIEA0BATEIBHO, YETKO U JIOTUYECKH CTPOMHO €ro M3jaraer,
YMEET TECHO YBA3bIBATH TEOPUI0 C MPAKTHUKOM, CBOOOAHO CHpaBIsAETCA C 3aJadami,
BOIIPOCAMU U JIPYTUMU BUIAMH NPUMEHEHUS 3HAHUU, IpUYEM HE 3aTPYAHSIETCS C OTBETOM
Npy BUIOW3MEHEHHM 3aJlaHuM, HCIOJb3yeT B OTBETe MaTepual MoOHOrpaduueckon
JUTEPATypPbl, TPABUIBHO OOOCHOBBIBACT NMPHUHSITOE PEIICHHE, BIAJEET Pa3HOCTOPOHHUMU
HaBbIKaMU U MIpHUEMaMH BBIMOJIHEHHS MPAKTUYECKUX 3a/1au.

«He 3auTeHO» — OLIEHKAa BBICTABIIETCA OOYy4arOIIEMYCsl, KOTOPbI HE JOCTHraeT
MOPOTOBOTO YPOBHSI, AEMOHCTPUPYET HEMOHHUMAaHHE MPOOJIEMbl, HE 3HACT 3HAYUTEINbHOU
YacTH MPOTPaMMHOr0 Marepuaia, JIOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C

OOIBIITNMH 3aTPYAHCHHUAMU BBIITOJTHACT NPAKTHUICCKUC pa6OTBI.

21




