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1 He.m, U 3a1a4941 M3YYCHUA TUCHUIIJIUHBI

enp wW3y4YeHHWS JTUCHMIUIMHBI - 3aKI0YaeTcs B (OPMHUPOBAHUHU IIEIOCTHOIO
OpPEACTaBICHUS O TPUHIHUIE pPAa0OThl CKAaHUPYIOIMX 30HIOBBII  MHUKPOCKOIOB C
TEOPETUYECKOW TOYKH 3pEHHS U 00 OSKCIePUMEHTAIBHBIX CHOCO0aX UCCIICIOBAHUS
HaHOOOBEKTOB.

3amaun JUCLUILINHGL:

- 3aKJIF0YAETCs] 0OYUEHMIO CTYAEHTA IIOJIHOMY IIPOLecCyY pabOoThl 32 CKAHUPYIOIIUM
30H/I0BBIM MUKPOCKOITIOM.

2 Mecto nucuuniunbl B cTpykrype OIIOII BO

Jucuummunaa b1.B.JIB.24.02 «OcCHOBbI CKaHUpYIOLIEH 30HJOBONH MHUKPOCKOIIHUN»
OTHOCHUTCS K BaApUAaTUBHOM 4acTH y4eOHOTO IJIaHa.

JucuunnmHa uzydaercs Ha 5 kypce, B 10 cemectpe.

HJ’IH HU3YHUYCHUS JUCHUIIIINHBI TpeGyeTc;I: 06yquI/Ie U BOCIIMTAHUC B C(bepe O6paSOBaHI/IH B
COOTBCTCTBHUHU C Tpe6OBaHI/IHMI/I O6paSOBaTeJIBHLIX CTaHAAapTOB;

N3yuennto  pucummiumiael  b1.B.JIB.24.02  «OcHOBbI  CKaHUpYIOLIEH  30HJ0BOM
MUKPOCKOIIUNY» MPEANIECTBYET OCBOCHUE JUCIUILINH (MPAKTHUK):

b1.b.13 EcrecTBeHHOHay4YHasi KApTHHA MUPA.

OcBoenne  jmucuumuiiHbl  B1.B.J[B.24.02  «OcHOBbl ~ CKaHUpYIOUIEH  30HI0BOM
MUKPOCKOIIUNY» SIBISIETCA HEOOXOJUMOM OCHOBOHM ISl MOCJENYIOIIET0 WM3Y4YEHHs IUCUUIUIMH
(paKTUK):

b1.B.17.06 Cratuctuueckas pusnka u TepMOIMHAMUKA.

Ob6nacte npodeccnoHaIbHOM 1A TeNbHOCTH, Ha KOTOPYIO OPUEHTHUPYET TUCIMITIIMHA
«OCHOBBI ~ CKaHHMpYIOIEH 30HIOBOM  MHKPOCKONMH», BKIIOYAeT: 0Opa3oBaHME,
couualbHyto chepy, KyIabTypy.
OcBoeHue JUCHUIUIMHBI ~ TOTOBUT K  paboTe co  CIeAYIOIUMU
00BeKTaMH MPOPECCUOHAIBHOM 1€ATEIbHOCTH:

- oOyueHue;

- BOCIIMTaHMUE;

- pa3BWTHE;

- MPOCBEIICHUE;

- o0pa3oBaTelbHBIC CHCTEMBI.

B nporecce n3ydeHust AUCHUILIMHBI CTYAEHT TOTOBUTCS K BUAaM MpodeccHoHaTbHON
NEeSTeIbHOCTH U PEIICHUI0 TpoQecCHOHaNbHBIX 3amay, npeaycMmoTpeHHbix PI'OC BO u
y4eOHBIM IIJIAHOM.

3 TpeOoBaHusA K pe3yJibTaTaM OCBOCHH S JUCHUIIIIMHBI

[Iporiecc u3yueHHWs] JUCHMIUIMHBI HampaBieH Ha (HOpPMUPOBAHHE CIEAYIOLINX
KOMIETeHIIMH. BbIMycKkHUK JOmKeH o0nanaTh  CIHEAYIOUMMH  NPoQecCHOHATbHBIMU
kommnereHusiMU (ITK) B cooTBeTCTBUM ¢ BUAaMU A€ATEIbHOCTH:

IIK-12 cnoco0HOCTBI0 PYKOBOAMTH Y4Ye€OHO-HCCJIEI0BATENbCKOH AeSITEeIbHOCTHIO
00y4aAKIIHNXCS

NeJaroruyeckas 1esiTeJJbHOCTh

I1K-12 CIIOCOOHOCTBIO 3HATh:
[PYKOBOJIUTH y4eOHo- - KaKk pPYKOBOJUTH  y4eOHO-HMCCIEN0BATEIbCKON
MCCIIEI0BATEIbCKON NeSITeTIbHOCTHIO 00YYaIOLIHXCS;
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ICATCIIbHOCTBIO 06yan0mecs1 YMCTh!

- s pexTUBHO PYKOBOJIUTH y4eOHO-
MCCIICIOBATEIBCKON AEATEIBHOCTBIO 00YJaIOIINXCS;
BJIAJICTh:

- METOJIaMH PYKOBOJCTBA yueOHO-UCCIIE0BATEIbCKO]
NIeSITETIbHOCTBIO 00YYaIOLIMXCSI.

4 O0beM qMCHUIIIMHBI M BHABI Y4e0HOH padoThI

Bcero IIlecToit cemectp

Bun yueGHoM paboThI 4acoB

KonTakTHas padorta (Bcero) 38 38

JlaboparopHsbie 38 38

Jlexuun

CamocrosiTesibHast padora (Bcero) 70 70

Bubl npoMe:KyTOUYHOM aTTecTAlUN

3auer +

OO0masi Tpy10eMKOCTh 4acChl 108 108

OO0masi Tpy10eMKOCTD 32a4eTHbIE eINHUIbI 3 3
5  Conep:xkanue IMCHUNIHHBI

51 Coaep:xanue moayJieit nucuuniauabl Moayas 1. ACM u CTM:

Anmnaparypa ACM u ananus. MccienoBaHue NOBEPXHOCTH TBEPABIX TEI METOIOM
ATOMHO-CUJIOBOW MUKPOCKOIHNY B HEKOHTaKTHOM peknMe. OcHoBbl CTM.

Moayasb 2. ACM. JIutorpadus:

AptedakTel B CKaHHUPYIOIIEH 30HIOBOW MHKPOCKONUHU. 30HIOBBIE JaTYUKH aTOMHO-
CUJIOBBIX MUKpOCKOTIOB. JInTorpadus. [IpoOiaemsl 30H10BOI MUKPOCKOIINH.

52 Coneprxanue qucuuiuinHb: JladopaTtopubie (38 u.)

Moayas 1. ACM u CTM (184.)

Tewma 1. BBeneHue Bc3Mm (2 4.)

1. Yro Takoe «HaHO»?

2. Hanorexnonornun — Hayka XXI Beka.

3. 3anaun Kypca « OCHOBBI HAHOTEXHOJIOT U

Tema 2. Nanoeducator (2 4.)

1. YCeTpoiicTBO MUKPOCKOIIA.

2. [TonroroButenbHas paboTa TMepen MPOBEIECHUEM HCCIEIOBaHUS C

MOMOIIbI0 MUKPOCKOTIA.

Tema 3. ATomMHO cuitoBast MEKpocKorus (4 4.)

1. Peanusanus pexxuma ACM B NanoEducator.

2. ITosryuenue ckana B pexume ACM.

Tewma 4. aromHO critoBast MUK (2 4.)
Peanuzanus pexxuma ACM B NanoEducator.
[Toryuenue ckana B pexume ACM. Tema 5. CTM (2 4.)
Peanuzanus pexxuma CTM B NanoEducator.
[Tonmyuenue ckana B pexume CTM. Tema 6. CTM (2 4.)
Peanmuzanus pexxuma CTM B NanoEducator.
[Tonyuenue ckana B pexume CTM.
TeMa 7. 30HI0BbIE TaTYUKU aTOMHO-CUJIOBBIX MUKPOCKOIOB (2 4.)

ME NP DR
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1. 30HI0BbIE  JATUYUKH  aTOMHO-CHUJIOBBIX ~ MHKPOCKOMOB.  TeXHOIOTHs
M3TOTOBJICHHS 30HA0BBIX AaT4nKOB ACM.

Tema 8. Annaparypa ACM u ananus (2 41.)

1. Arnmnaparypa aTOMHO-CHJIOBOTO MUKPOCKOMA. AHAJIN3 MOJy4aeMbIX JaHHBIX.

Monayab 2. ACM. Jlutorpadus (20 4.)

Tema 9. ApTedakThl B CKaHUPYIOIIECH 30HI0BOMH MUKpOCKOIUH (4 4.)

O3HakOMJICHWE C TeopHe JabopaTopHOil paboThl. JIOmMycK K  BBIMOJHEHUIO
nabopaTopHoil paboThl. Beimonnenue mabopatopHoi paboTel. OTYET MO BBITOJHEHHOM
nabopaTopHoi paboTe

Tewma 10. ITpoGiembl 30H10BOH MUKPOCKOTIHH (2 4.)

Kpun nee3okepamuky,

Tema 11. Cxanupyrouye 31€MEHTbI 30HI0BbIX MUKPOCKOIOB (2 4.) CkaHepsl 30HI0BOMI
MUKPOCKOTIUH.

Tema 12. VYmpaBiaenue u koHctpykiusa CTM (2 4.)

Ocobennoctu padoTsl B pexxume CTM

Tewma 13. Konebarenbubie metoauku ACM (2 4.)

BoinyxneHnsle  KoneOaHUst — KaHTWieBepa.  beckoHTakTHeIA — pexxum  ACM.
[TomyKOHTaKTHBIN pexuM Konebanuii kantunerepa ACM

Tema 14. BonbT-ammnepHble XapakTEpUCTUKH KOHTAakTOB (2 4.) BonbT ammepHbie
XapaKTEPUCTHKH

Tewma 15. Ckanupyrormiast 3oH10Bast tutorpadust (6 4.)

O3HakoMJIeHHE ¢ Teopueil abopaTopHoi paboThl. M3yueHue yctpoiicTBa npubOpoOB.
Jlomyck K BBIMTOJHEHHIO JabopaTopHOil paboTsl. BrimonHenue maboparopHoii paboTel. OTuer
0 BBIMIOJTHEHHOH JIa00opaToOpHOIi paboTe

6. Ilepeyenb y4eOHO-MeETOAMYECKOr0 o0ecnmedeHHsl IS CAMOCTOSITEIbHOM
pa0oThI 00y4aoIKUXCs M0 AUCHHILIAHE (MOLYJII0)

61 Bonpochl U 3agaHus 1JIs1 CAMOCTOSITEJIbHOM
padoThI

lecroii cemectp (70 4.)

Moayas 1. ACM u CTM (35 u.)

Bupn CPC: *[loaroroBka K KOIOKBUYMY. M3ydnTh MaTepuan JeKIHH.

Bun CPC: *[loaroroBka K JEKIIMOHHBIM 3aHSATHAM, U3YYUTh MaTepuan MpeacTosien
nabopaTopHOit paboTHI, CAENAaTh PACHIMPEHHBIE pedepaThl M0 PaCCMaTPUBAEMBIM TEMaM.

Monayas 2. ACM. Jiutorpadus (35 4.)

Bug CPC: *IloarotoBka K
KOJUIOKBUYMY  M3yuuth  Martepuan
JEKIUH

Bun CPC: *IloaroroBka K JEKIIMOHHBIM 3aHATHSIM H3YYHTh MaTepuall MPEACTOsIIeH
nabopaTopHOIt paboTHI, CIENAaTh PaCHIMPEHHBIE pedepaThl M0 PaCCMAaTPUBAEMBIM TEMaM.

7.  TemaTruka KypcoBbIX padoT(IIPOEKTOB)
KypcoBbie paboThl (IPOEKTHI) [0 TUCHUIUIMHE HE MPEIYCMOTPEHBI.

8.  MoHJ OLIECHOYHBIX CPEACTB /Il IPOMEKYTOYHOM aTTeCTallNU
81 Komnerenunu u 3Tansl popMUpPOBaHUS
Konsl Oransl GOpMHUPOBAHUS
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KOMIIETCHIU I Kypc, dopma Mopynu (pa3aensl) JUCHUTITUHBI
CEMECTp | KOHTPOJIS

[1K-12 5 Kype, 3auer Mopyns 1:
IACM u CTM.
[Tecron
cemMecTp
[1K-12 5 Kype, 3auer Monyns 2:
ACM. Jlutorpadusi.
[Tecroi
cemMecTp

Cenenus 00 HMHBIX JUCHMIUIMHAX, YYAacTBYIOIIMX B (OPMHUPOBAHHUU JIaHHBIX
kommnerenmii: Kommerenmust OIIK-1 dopmupyercs B mpouecce W3y4eHus: JUCITUIUIHH:

Bapuanuonsble NpUHIMIBI B MEXaHUKE, 3aKOHbl IOCTOSSHHOro Toka, KBaHTOBas
MexaHuka, KBantoBas ¢usuka, Kmaccuueckas mexanuka, Meroamka oOydeHHsS (U3HKE,
Mexanuka, MexaHHKa U MOJIEKYJIsipHas (pU3KKa B MPUMEpax M 3agadax, MexaHuka TBEpIOro
TeNa, >KUJIKOCTEN U ra30B, MexaHn4ecKHe U TEIJIOBbIE CBOMCTBA KPUCTALUIOB, MeXxaHNYeCKHue
KosiebaHus U BOJHBL. AKycTuka, Onrtuka, OnTumuzanus ¥ OpoABHXKEHHE CalToB, OCHOBBI
CKaHMpYIOIIEH 30HI0BOM Mukpockonuu, IlpaBoBenenue, IIpakTMka 1O DOJy4YEHUIO
NEPBUYHBIX MPO(PECCHOHANBHBIX YMEHHH W HABBIKOB, B TOM YHCJIE€ TEPBUYHBIX YMEHUU U
HABBIKOB  HAYYHO-HCCIIEOBATEIbCKON JAesTenbHocTH, CBONHCTBAa KHUJIKOIO COCTOSIHUSA
BeulectBa, Cratucruueckas (usuka M TepMoauHamuka, Puznka aroMHOro sjapa u
AJIEMEHTapHBIX yacThll, Pu3KKa TBEPAOro Tena, DIEKTPUIECTBO U MATHETU3M, JJIEKTPUUYECTBO
M ONTHKa B IMpUMEpax M 3a7adax, OJEKTPOAMHAMHMKA M CIHELHMAIbHAs TEopus
OTHOCHUTEJIBHOCTH, JJEKTPOMarHUTHbIE Kole0aHWs Kak COCTaBHAas 4YacTh OOUIed Teopuu
kosneOanui, MonekynspHas pusnka u TepMOAMHAMUKA.

Komnerennus I[1K-7 popmupyercs B mporiecce U3y4yeHHs JUCIUIUINH:

Actponomusi, JleTHsis memarornueckas mnpaktuka, HeOecnas wmexanuka, OCHOBBI
MUKpO3JIEKTPOHUKH, OCHOBBI ~ HaHOTEeXHOJOruid, OCHOBBI CKaHHpYIOIIEH 30HI0BOM
Mukpockonuu, [lenarornueckass npaktuka, [IpakThka mo monxydeHHIO Npo¢ecCHOHATBHBIX
YyMEHUH © ombiTa MNpOopECCHOHATBHOM  JesATeabHOCTH, IIpakThueckas acTpOHOMMS,
[lcuxonmorust pa3BUTUS JMYHOCTH CYOBEKTOB 0Opa3oBaHUs, OJEKTPOTEXHUYECKHE U
PaaIOTEXHUUYECKHUE YCTPOUCTBA.

82 Iloka3aTesin M KpUTEPUH OLEHMBAHUSA KOMIIETEHIUH, HIKAJbI OLCHUBAHUS
B paMKax u3y4aeMOW JHCHHIUIMHBI CTYAEHT JEMOHCTPUPYET YPOBHH
OBJIAJICHUS] KOMIIETCHIIMSIMMU:

I1oBBIIIEHHBIN YPOBEHB:

3HACT U MMOHUMAET TEOPETUYECKOE CONEPKAHUE NUCLUILIUHBL;, TBOPUYECKU HCIIOIB3YET
pecypchl  (TEXHOJIOTHUH, CpPEICTBA) JUIS pelIeHHs Npo(PecCHOHANbHBIX 3a/ay; BiajeeT
HAaBBIKAMM PELICHUS ITPAKTUYECKUX 3a/1a4.

ba30BbIi1 ypOBEHB:

3HAeT W TIOHMMAaeT TEOPETHYECKOe COAEp)KaHWe; B JOCTAaTOYHOW CTENEHH
c(OpMHpPOBAaHBI YMEHHSI IPUMEHSTh Ha IPAKTUKE U MEPEHOCUTH U3 OJHOW HaydyHOU 00JacTH B
JIPYTyl0 TEOpEeTUYEeCKHE 3HAaHWS; YMEHHUS M HAaBBIKM JEMOHCTPHPYIOTCA B Yy4eOHOU H
NPAaKTUYECKON NeATeNTbHOCTH; UMEET HABBIKM OIICHWBAaHUS COOCTBEHHBIX JOCTIIKEHHIL; ymMeeT
ompeneNnaTh MpoOJeMbl M TOTPEOHOCTHM B KOHKPETHOM oOsacTH MNpodecCHOHAIbHON
JeATEIIHOCTH.
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[ToporoBslil ypOBEHb:

IIOHUMAET TEOPEeTUYECKOE COJEpKAHUE, HMEeT IPEACTaBICHUE O MpodieMax,
Ipoueccax, sIBJICHUSX; 3HAKOM C TEPMUHOJIOTHEH, CYITHOCTBIO, XapaKTEPUCTUKAMH H3y4aeMbIX
ABJICHUM; JEMOHCTPUPYET IIPAKTHUYECKHE YMEHHs IPUMEHEHUsS 3HAaHUNH B KOHKPETHBIX
CUTYyalMsIX MPO(ECCUOHANBHOM e TEIbHOCTH.

YpoBEHb HUKE IOPOTOBOIO:

MMEIOTCS MTPOOENbl B 3HAHUSAX OCHOBHOTO Y4E€OHO-IIPOrPaMMHOTO MaTepuana, CTYACHT
JIONYCKaeT NPUHLIUIHAIBGHBIE OIMMOKM B BBIOJHEHUH MPEAYCMOTPEHHBIX IPOTPAMMOI
3aJaHii, HE CIOCOOCH MPOAODKUTh OOyUeHHEe WIM NPUCTYNUTh K HpodecCHOHATHLHON
ACATCIIBHOCTH 110 OKOHYAHWH BYy3a 0e3 JOINIOJIHUTCIIbHBIX 3aHATHH TI0 COOTBGTCTByIOH_[eI\/JI

JTUCITUTLIAHE.
YpoBeHb IITkana oneHUBaHUS 1A [IIxama
c(OpMUPOBAHHOCTU IIPOMEXKYTOYHON oueHuBanus o bPC
KOMIICTCHITHH aTTecTaluu
DK3aMeH 3auer

(muddepennmpora

HHBIN 324€T)
[ToBbIIICHHBIT 5 (OTJIMYHO) 3a4TEHO 90 — 100%
bazoBerit 4 (xoporto) 3a4TEHO 76 —89%
[Toporosrii 3 3a4TEHO 60 — 75%

(YIOBJIETBOPUTEIILHO)
Huxe 2 HE 3a4TEHO Hwuxe 60%
[MOPOTOBOTO (HEYTOBJIETBOPUTEIILHO)

Kpurepun onieHkr 3HaHUI CTYI€HTOB 11O TACHUIINHE

OI_ICHKa Ilokazarenu

3auTeHo CTyneHT 3HaeT: OCHOBHBIE MPOIECCHI U3yUYaeMOM MPeIMETHON
oOnactu. JleMoHCTpUpyeT ymMeHne 0ObSICHITh B3aUMOCBSI3b COOBITHIA.
Bianeer TepmuHosiorueil. OTBET JIOTMUEH U MTOCJIEI0BATENEH, OTINYAETCS
rITyOMHOMN ¥ MOJIHOTOW PACKPBITHS TEMBI, BHIBOJIBI I0KA3aTEIbHBL.

He 3auteno CTyAeHT JeMOHCTpUPYET HE3HAHNE OCHOBHOTO COAEPKaHUS
ITUCIIUIIMHBL, 0OHApYXUBas CYLIECTBEHHbIE IPOOEIBI B 3HAHUSIX YUYEOHOTO
MaTepuaia, J0IMyCcKaeT IPUHIUIINATbHbIE OIIUOKHU B BHIITOJIHEHUN
MpeularaeMblX 3a/1aHuil; 3aTpyJHAETCS AeaTh BEIBOABI M OTBEYaTh Ha
ITOTIOJTHUTENIBHBIE BOIIPOCHI IIPENOIABATES.

83 Bonpocsl, 3a1aHusi TeKylero KOHTPOJIs
Moayns 1: ACM u CTM

ITK-12 crmocoOHOCTh PYKOBOJIUTH YU€OHO-HCCIICIOBATEILCKOM IEITEILHOCTHIO
0o0y4Jarmuxcs

1. ycTHBII orpoc
Monyns 2: ACM.
Jlutorpadus

ITK-12 crioco6HOCTh PyKOBOIUTH YU€OHO-HCCIIEOBATENBCKOM IEATETbHOCTHIO
00y4JarImuxcs

1. ycTHBIH omnpoc
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84, Bonpockl mpoMe:KyTOUHOM
arrecranuu Jlecsaroiii cemectp (3auer, I1K-12)

Hanomup.

Hanorexnosiornu kak Hayka.

OCHOBBI CKaHUPYIOIIEH 30H/10BOM MUKPOCKOTIHH.
M3rorosieHue U 3aTOYKa 30HAA

[Tporpammuoe obecnieucare C3M NanoEducator
ATOMHO-CHIJIOBasi MUKPOCKOIIHS.

Cxkanupytroniasi TYHHEJIbHAsi MUKPOCKOIIHS.
Jlutorpadwus.

Cnextpockomnusi.

0.  YcrpoiictBo C3M NanoEducator.

1. ApTedakThl B CKAHUPYIOIIEH 30HI0BONH MUKPOCKOIIUH.
12. 30H/I0BbIE TaTYMKU AaTOMHO-CUIIOBBIX MUKPOCKOTIOB.
13. [Tpo6GiieMbl 30H10BOI MUKPOCKOIIHH.

14. CpaBHeHUE 30HI0BOTO U ONTHYECKOTO MUKPOCKOIIA
15. Hcropust pa3BuTHSA 30HI0BOM MUKPOCKOIINU

16. Paspenraromias cnocoOHOCTh 30HA0BBIX MUKPOCKOIIOB
17.  Pasmmume Nanoeducator | u Nanoeducator I

RBPBoOoo~NoO~wNE

85. MeTtoauyeckue MaTepHalibl, ONpedessiiONIde NPoUeAyPbl OLEHHBAHUS
3HAHWH, YMEHUIl, HABBIKOB M (MJIH) ONBITA [eSITeJLHOCTH, XapaKTePU3yKIHNX 3Tanbl
(opMupoBaHUSA KOMIETEHUH

ITpomesxyTouHas aTTecTalus NpoBoAUTCs B popme (BbIOpaTh (hOpMy B COOTBETCTBHUHM C
y4eOHBIM TJIAHOM) 3aueTa.

3ayer TMO3BOJSET OIECHUTh CPOPMHUPOBAHHOCTH KOMIIETCHIINH, TEOPETHUECKYIO
MOJTOTOBKY CTYIEHTa, €ro CIOCOOHOCTb K TBOPYECKOMY MBIIIJICHHIO, TOTOBHOCTh K
NPAaKTUYECKON NIeSTENbHOCTH, MPUOOpPETeHHBIE HAaBBIKM CaMOCTOSATENBHON paboThI, yMeHHUe
CHUHTE3MPOBATH MOJIy4YE€HHbIE 3HAHUS U IPUMEHATH UX MPHU PEIIEHUH MPAKTUYECKUX 3a1a4.

IIpu OGanabHO-pEHTUHIOBOM KOHTpPOJIE 3HAHUI HMTOrOBas OLIEHKA BBICTaBIIAETCS C
y4eToM HaOpaHHOM CyMMBbI OaJlIoB.

CobecenoBanue (yCTHBIN OTBET) Ha 3a4eTe

Jist OTIeHKH C(OPMUPOBAHHOCTH KOMITETEHITUH ITOCPEJICTBOM cobece1oBaHus (YCTHOTO
OTBETa) CTYJIEHTY NpPEIBAPUTEIBHO TpeJiaracTcss MepedeHb BOMPOCOB HIIM KOMILJIEKCHBIX
3a/laHui, TPEINoNiaralolIuX yYMEHHEe OPUEHTHUPOBATHCS B MpoOIeMe, 3HAHHE TEOPETHIECKOTO
MaTepuana, yMEHHs MPUMEHSITh €ro B MPAKTUYECKOW MpodeccroHAIbHON NesaTelbHOCTH,
BJIAAAICHUEC HAaBbIKaMHU U ITPUEMAMM BBIITOJITHCHUA IMMPAKTUYCCKUX Sa)IaHHﬁ.

[Ipu oreHKe AOCTUKEHUI CTYIEHTOB HEOOXOIMMO 00paIarh 0co000€ BHUMaHUE Ha!

—YCBOCHHE MTPOTrPAMMHOTO MaTepHalIa;

—YMEHHE U3J1araTh MpOrpaMMHBII MaTEpPUAIl HAYYHBIM S3BIKOM;

—YMEHHE CBSI3bIBATH TEOPHIO C IPAKTUKOM;

—YMEHHE OTBE€UYaTh HAa BUJJOM3MEHEHHOE 3a/I1aHHUE;

— BJIaJIEHUE HaBbIKAMHM [TOMCKA, CUCTEMAaTH3allui HEOOXOAUMBIX HCTOUHUKOB
JUTEPATypHl 10 U3y4aeMol podieme;

—yMeHHEe 00OCHOBBIBATh MPUHATHIEC PELICHHUS;

—BJIaJICHUE HaBBIKAMHU U IIPUEMaMU BBIITOJIHEHHS TPAKTUYECKUX 3aJaHN;

—yYMEHHE NOAKPEIUIATH OTBET WILTIOCTPATUBHBIM MaTEpUAJIOM.
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9. IlepeyeHb OCHOBHOW ¥ JONOJHHUTEJIbHOH Yy4eOHOM
Jureparypbl OCHOBHAsl JIUTEpPaTypa

1. Bosnecenckuii, 3.®. MeToapl CTpyKTypHBIX HCCIEAOBAaHUN MaTepuanioB. MeTossl
MUKpOcKomuu : yaeoHoe nocooue / D.D. Bozuecenckuit, @.C. [Hapudymmmn, .11, Abxymiua
; MunucrepctBo ob6pa3oBanus U Hayku Poccun, denepanbHoe rocy1apcTBEHHOE OFOKETHOE
o0pa3oBaTeNbHOE YyUYpeKIECHUE Bbicuiero mnpodeccuoHanbHoro obpaszoBanusa «Kazanckuit

HallMOHAIBHBIA  MCCIICIOBATEIbCKHN  TEXHOJOTHMYECKHH  yHUBepcuTeT». - Kazanp
I/I3I[aTeJIBCTBO KHUTY, 2014. - 184 c. : Tabmn., ui. - bubmuorp. B kH. - ISBN 978-5-7882-1545-
7 To xK [DnexTpoHHbII pecypc]. - URL:
http: //blb|IOC|ub ru/index.php?page=book&id=428294

2. DUIMMOHOBA, H.N. Metonanl HUCCIIEN0OBAHUS MHKPOIJICKTPOHHBIX u
HAHODJICKTPOHHBIX MaTEPHAIIOB M CTPYKTYp: CKaHUPYIOIIAas 30HIOBas MHMKPOCKOIIHS
[OnexTpoHHBI pecypc] : yuebnoe mnocobue / H.M. Punumonora, b.b. Kombios. -
HoBocubupck : HI'TY, 2013. - 4. L - 134 c. - UR

http://biblioclub.ru/index.php?page=book&id=228943

3.XBactyHoB, H. H. OcHOBBI HaHOTEXHOJOTUH [DIEKTPOHHBIN pecypce] : yuebd. mocobue
IUTsL CTyACHTOB (husuko-mMatemaTnueckoro dak. / H.H. XBactynos, B.B. Kapnynun; Mopaos.

roc. mej. uH-T. - CapaHck, 2013.

JonoJiHUTe/ILHASA JIUTEPATYypa

1. ['azenayp, E.I. Meroasl uccnenoanust matepuanos / E.I'. T'azenayp, JI.B.
Kyspmuna, B.1. Kpamennnun. — KemepoBo : KemepoBCckuil rocy1apCTBEHHBI YHUBEPCUTET,
2013. — 336 C. — Pexum JocTymna: 1o [MOJITHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=232447

2. ®omun, JI.B. DxcnepumentanpHbie MeTonbl (usuku TBepaoro Tema / [1.B.

®omuH. — MoCcKBa
; bepnun : lupexr-Menua, 2014. — 186 c. : umn., cxem., Taba. — Pexxum moctyma: mo
moamucke. — URL.: http://biblioclub.ru/index.php?page=book&id=259074

10. ITepevyens pecypcoB HH(POPMALMOHHO-TEJIEeKOMMYHUKAIIMOHHOM ceTH

«HHTEepHET»
1. http://nanometer.ru - " Hanomerp" - Bce 0 HaHOoTexHONOTHsAX. HoBOCTH,
nyOnaukanuu, OndInoTeKa.
2. http://fismat.ru - ®u3uka, MEKTPOTEXHUKA - JCKIHH, 33]]a49H, IPUMEPBI.
DNeKTPOCTATHKA, ONTHKA, ATOMHAs U siiepHast puU3nKa.
n MeToanuyeckne yKa3aHnus 00y4a0UIHMCs 10 OCBOEHHIO IV CHUILJIHHbI

(MoxyJis1)

[Ipu ocBoeHMM MaTepHasna IUCHUIUIMHBI HEOOX0AUMO:

— CIUIAHUPOBAaTb W  paclpelesiuTh BpeMs, HEoOXoaumMoe Ui  H3yYeHHs
JACIUTUINHBI;

- KOHKPETH3UPOBATh AJis ceOs MJIaH U3yueHHUs MaTepHraa;

— 03HAKOMHUTHCSI ¢ 00BEMOM M XapaKTepOM BHEayJAMTOPHON CaMOCTOATEIbHOU
paboThI I MOTHOLEHHOTO OCBOCHUS KaXKJOU U3 TEM JUCIUIUINHBL.

CueHnapuii n3yueHus Kypca:

- MpopadoTaiTe KXYy TEMY TI0 MpeJjIaraeMoMy HUXKE aJlTOPUTMY JICHCTBHIA;

— M3Yy4YUB  BEChb  MaTepHall,  BBIIOJIHUTE  MTOIOBBIM  TECT,  KOTOPBIU
IIPOJIEMOHCTPUPYET TOTOBHOCTH K Ca4€ 3a4eTa.

Anroputm paboTbI HaJ KaXKI0H TEMOIA:

— M3Y4YUTE COJIEp>KaHUE TEMbl BHAUaje MO JEKIMOHHOMY MaTepually, a 3aTeM IO
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IpyrUM

UCTOYHUKAM;

— IIPOYUTAUTE [ONOJHUTEIBHYIO JINTEPATYPYy U3 CIHCKA, IPEAJIOKEHHOTO
IIPENOAABATEIIEM;

— BBIIIMIIUTE B TETPAb OCHOBHBIEC KATETOPUU U IMEPCOHAINHU 110 TEME, UCIIOIb3Ys
JEKIMOHHBIA MaTepuan WM CJIOBapH, 4TO IOMOXKET OBICTPO MOBTOPUTH Marepuan IpH
IIOArOTOBKE K3aueTy;

— COCTaBbTE KpPAaTKMM IUIAH OTBETa IO KaXJOMy BOIIPOCY, BBIHOCUMOMY Ha
o0cyxJeHue Ha 1a00paTOpHOM 3aHATHH;

— BBIyYHTE ONPEIEICHUS TEPMUHOB, OTHOCAILIUXCS K TEME;

— IIPOlyMaiTe IPUMEPHI U WILTIOCTPALIUU K OTBETY 10 U3y4aeMOU TEME;

— noa0epuTe IMUTaThl Y4YEHbIX, OOIIECTBEHHBIX JAeATeNed, MyOJIULHCTOB,
YMECTHBIE C TOUKHU 3pEHUs1 00CYkTaeMOi IpoOIeMbl;

— IPOAYyMbIBAliTe BBICKA3bIBAaHMS 10 TeMaM, IPEUIOKEHHBIM K J1abopaTopHOMY
3aHATHIO.

Pexomenanmu 1o pabore ¢ IUTepaTypou:

— 03HAKOMbBTECH C AaHHOTALMAMM K PEKOMEHJIOBAHHOM JINTEPATYPE U ONPEAECITUTE
OCHOBHOH METOJ U3JI0KEHHS MaTepHaja TOro WIK HHOTO UCTOYHHUKA;

— COCTaBbTE COOCTBEHHBIE AaHHOTALMU K JPYTUM HCTOYHMKAM Ha KapTOdKax, 4To
IIOMOJKET IPH MOATOTOBKE pedepaToB, TEKCTOB peydel, PH MOATOTOBKE K 3a4eTy;

— BBIOEpUTE TE€ MCTOYHUKH, KOTOpble HauOojee TMOAXOMAT MJIsi H3Y4YCHUS
KOHKPETHOM TEMBI.

12, Ilepeyenb nH(pOpMALMOHHBIX TEXHOJIOT U

Peanuzanus yyeOHOW mporpaMMbl 00eCHeuMBaeTCs JOCTYIIOM KaXKAOro CTyAEHTa K
MH(OPMaLIMOHHBIM pecypcaM — JJIEKTPOHHOM OHOIMOTEKe U ceTeBbIM pecypcam HHTepHer.
Hnst ucnonb3oBanus MKT B y4eOHOM mporiecce UCMONIB3yeTCsl MporpaMMHOe oOecriedeHue,
MO3BOJIAIONIEE OCYIIECTBIATh MOMCK, XpaHEHHE, CHUCTEMAaTH3allui0, aHAIW3 U IPE3EHTALNIO
uHpOpMaINK, SKCIOPT UH(pOpMAIMK HAa HU(POBbIE HOCUTEIH, OPraHU3alUI0 B3aUMOJIEHCTBUS
B peaJbHOI M BUPTyalbHOI 0Opa3zoBarenbHOl cpene. HANBUyanbHbIE pe3yIbTaThl OCBOCHUS
JUCLUIUIMHBI CTYACHTaMH (PUKCUPYIOTCS B 3JEKTPOHHOW MH(DOPMALMOHHO-00pa30BaTeIbHOM
Cpelle YHUBEPCHUTETA.

121 Ilepeuens nporpaMMHoOro odecrneyeHust

(oOHOBJIEHHE PU3BOAMUTCS M0 Mepe NMOsIBJIEHUSI HOBBIX BepPCHii IPOrpaMMbl)
— Microsoft Windows 7 Pro — JTuniensus Ne 49399303 or 28.11.2011 1.
— Microsoft Office Professional Plus 2010 — JIunensus Ne 49399303 or 28.11.2011 r.

— 1C: Yuusepcutet [TPO® — JIunen3zunonnoe cornamenue Ne 10920137 ot 23.03.2016 1.

122 Ilepeyenb HH(POPMALIMOHHBIX CIIPABOYHBIX
cucTeM (00OHOBJIEHHE BHINOJIHSETCS esKeHeleIbHO)

1. Uadpopmanmonno-npasosas cucrema «TAPAHT» (http://www.garant.ru)

2. CripaBouHast ipaBoBast cuctema «Koucyasrantlmoe» ( http://www.consultant.ru)

123 IlepeueHb coBpeMeHHBIX NPOodeccHOHANBHBIX 023 JaHHBIX

1. TIIpodeccuonanbnass 6a3a npaHHBIX  «OTKpBITHIE JaHHBle  MUHHMCTEpCTBA
obpazoBanuss u  Hayku P®»  (http://xn----8sblcdzzacvucOjbg.xn--80abucjiibhv9a.xn--
plai/opendata/)

2.  DnektponHas oubmuoredHas cucrema Znanium.com( http://znanium.com/)

3. Enwmnoe okxHO moctymna k oOpa3oBarenbHbIM pecypeam (http://window.edu.ru)

13. MaTepuajbHO-TEXHHYECKOE o0ecrieyeHne U CHUIINHbI(MOMLYJIs1)

Jns  mpoBeleHHS ~— ayAMTOPHBIX  3aHATHM  HEOOXOOUM  CTaHJApTHBIK  Habop
CIIEeNUATTM3UPOBAHHON yueOHOW Mebenr u yaeOHOTO 000pYyI0BaHHUSA, & TAK)KE MYJIbTUMEIUNHOE
o0opy0BaHUE Uil JEMOHCTpAIMK Mpe3eHTauuil Ha Jekuusax. /i npoBeqeHus NpakTHUYECKUX
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3aHATHM, a TakkKe OpraHu3alM CaMOCTOSTEIbHOM pabOThl CTYyIEHTOB HEOOXOIUM
KOMITBIOTEPHBIH KJIACC ¢ pa0OYMMH MECTaMH, 00€CIIEUNBAIOIIMMHU BBIXO/] B IHTEpHET.

WupuBuyanbHblE pe3yibTaThl OCBOEHMS IUCLMILIMHBI (DUKCHPYIOTCS B 3JEKTPOHHOM
UH(POPMALIMOHHO-00pa30BaTENIbHON Cpe/ie YHUBEPCUTETA.

Peanuzanus yueOHOM mnporpammsl oOecrneuuBaeTcs JOCTYIIOM KaKJOro CTYyJEHTa K
MH(POPMALIMOHHBIM pecypcaM — AJIEKTPOHHON OMOIMoTeKe U ceTeBbIM pecypcaM MuTtepHert. Jlis
ucnonb3oBanus KT B yue6HOM mponecce He0OOX0AUMO HaJIM4YKE IPOrpaMMHOI0 00eCIIeYeHus,
MO3BOJISIOIIETO OCYIIECTBIISATh MOUCK HH(pOpMaIu B ceTH MHTepHeT, cucTeMaTu3anuio, aHalu3
U MPE3eHTALUI0 HHPOPMALIUH, SKCIOPT HHPOpMaLUK Ha LU(POBbIE HOCUTEIH.

YueOHast ayauTOpus A MPOBEIACHUS 3aHATHHA CEMHUHAPCKOTO THUIA, TPYIIOBBIX H
VH/IMBUYaJIbHBIX KOHCYJbTAlUN, TEKYIIEr0 KOHTPOJIS U IPOMEXYTOUYHON aTTeCTalllu.

JIaboparopust HAHOTEXHOJOTHH U dNeKTpruecTBa. No2(2

ITomemieHne yKOMILJIEKTOBAHO —CIIELUAIN3UPOBAHHOW MeEOENbl0 M TEeXHUYECKHUMHU
CpeAcTBaMu OOyUYECHHUS.

OcHoBHOE 000py/JOBaHUE:!

HaGopbl neMoHCTpalmOHHOTO 00OpY/IOBAaHMWS: aBTOMAaTH3MPOBAaHHOE pabouee MecTO B
coctaBe (CHUCTeMHBIH OJOK, MOHHUTOp, KJIaBHAaTypa, MbIllb, TapHUTYpa, IPOEKTOD,
MHTEPAaKTUBHAsI IOCKa), MArHUTHO-MapKepHasi J10CKa.

JIaGoparopHoe obopynoBanue: HayuHo-o0pa3oBaTenbHbIi Ki1ace Ui 00y4eHUs] OCHOBAM
HaHOTexHoJoruil B komiuiekte, Hano-Optoxarop, OOopyaoBaHue A MHKPOCKOIMHUYECKUX
UCCIICIOBAaHUN B KOMILJIEKTE.

VY4eOHOo-HarIsIHbIE T0COOUS:

IIpe3enTanuu.

[TomernieHue 1151 caMOCTOSITEIbHOM pabOTHI.

UuTanbHbIN 3aJ1 JIEKTPOHHBIX PECYPCOB, Ne 101 6.

[TomenieHne yKOMIIJIEKTOBAHO CHELUAIU3UPOBAHHOW MeOenbl0 U TEeXHUYECKHMHU
cpencTBamMu OOy4eHHUS.

OcHOBHOE 000pYy/JOBaHUE:!

KoMmmbrloTepHass TexHHMKa C BO3MOXHOCTBIO NOJKIIOUEHUS K ceTu "VHTepHer" u
o0ecrieyeHHEeM  JIOCTyNa B  DBJEKTPOHHYIO  HH(GOPMAIlMOHHO-00pa30BaTENbHYIO0  Cpeny
yHUBEpcUTeTa (KOMIbIOTep 12 MIT., MyJIbTUMEIUNHBI IPOEKTOP 1 IIT., MHOrOQYHKIIMOHATILHOE
ycrpoiicTBo 1 mt., mpunHTtep 1 mr.).

VY4eOHO-HarIAHbIE TOCOOUS:

ITpe3enTaruu, 31eKTPOHHbBIE JUCKHU ¢ yYeOHBIMU M Y4€OHO-METOANYECKMMHU TOCOOUSIMHU.
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