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CnMcOK JOKYMEHTOB M MaTepHaJIOB

1. IlepeyeHp IUTAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS MO JUCIHIUIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH pe3yJIbTaTaMU OCBOCHHUS 00pa30BaTeNIbHOM MpOrpamMmbl

2. Llenb 1 MECTO JUCHMIUIMHBI B CTPYKTYpE 00pa30BaTeIbHON MPOTrPaMMEbI

3. Conmepxkanue paboueil mporpamMmbl (00bEM JAUCHUIUIMHBI, THIIBI W BHIBI y4EOHBIX
3aHATHHA, y4eOHO-METOAMUECKOE 00CeCIIeUeHIUE CAaMOCTOATEIHHON PabOThl 00yJArOIIIIXCS)

4. ®oHJI OLICHOYHBIX CPE/ICTB IO TUCHUIUIMHE
4.1. TlepeueHb KOMIETCHIMA C YKa3aHHEM JTamoB WX (OpMHpOBaHUS B MpoIecce
OCBOEHHUsI 00paszoBarenbHON mporpamMmbl. OmnHcaHue TMOKa3aTeleldl U KpUTEpHUEB
OIICHUBAHMS KOMIIETEHIIMH Ha Pa3IUYHBIX dTamax uX (OpMHUpPOBAHUS, OMUCAHHUE IITKAJ
OLICHUBAHHUS
4.2. TuroBble KOHTPOJBHBIC 33JJaHUS WIIM WHBIC MaTEPHUAJIbI, HECOOXOIUMBIC I OIICHKU
3HAaHWUW, YMEHHI, HaBBIKOB U OIBITa JEATEIbHOCTH, XapaKTePU3YIOIIUX OITarlbl
(dopMHpOBaHUS KOMIIETEHIIM B IIPOILIECCE OCBOEHHUS 0O0pa30BaTEIbHON MPOTPAMMEIL.
MeTtoauueckre MaTepuaibl, OMPeIesIIoNINe IPOLEeAypbl OLICHUBAHUS 3HAHWUN, YMEHHIA,
HAaBBIKOB M  OIBITA JCATCIBHOCTH, XapaKTCPU3YIOMMX dTambl  (HOpMHPOBAHUS
KOMIETEHIUH
4.3. Petimune-naan oucyuniunsl (npu Heobxooumocmu,)

5. YueGHo-MeTon4Yeckoe U HH(GOPMaIMOHHOE 00ecTieYeHre JUCIIUTLITUHBI
5.1. IlepeyeHb OCHOBHOH W JTOMOJIHUTENBHON y4eOHOH JUTEepaTypbl, HEOOXOIUMOMN AJIs
OCBOGHUS JUCIHUILTUHBI
5.2. Tlepeuenb pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHUKAITMOHHOMN cetn «HTepHeT» n
MPOrPaMMHOTO OOecTieueHus, HEOOXOAUMBIX ISl OCBOCHHUSI TUCITUTUIMHBI

6. MarepuanbHO-TeXHUYEeCKasi 0aza, HEOOXOoAMMasl AJisi OCYIIECTBIEHUSI 00pa30BaTEIHHOTO

mnmponecca no AMCIUILINHE



1. IlepeyeHb MIaHUPYEMBIX Pe3yJabTATOB 00y4YeHHUs MO AUCUMUILIMHE, COOTHECEHHBIX C

IUIAHMPYEMbIMH Pe3yJIbTATAMH OCBOEHHUS 00pa30BaTeJbLHOI IPOrpaMMbl
(c opuenmayueii Ha Kapmvl KOMNEmMeHYutl)

[Ipyu u3yyeHnn TUCHUIUIMHBI Y 00yYarolerocs JoKHbI (POPMUPOBATHCA CIIEIYIOIINe

KOMIICTCHII WU

OIIK-1 crrocoOHOCTEIO K OBJIaICHHUIO 0a30BBIMM 3HAHHUSIMU B 00JJaCTH MATEMATUKH U €CTECTBEHHBIX

HAYK, UX MCIIOJIb30BaHUIO B IPO(GECCHOHATBHON JesTeIbHOCTH
IIK-1 cnocoOHOCTHI0 TOHUMATH TPUHIIMIIBI PA0OTHI U METO/IbI SKCILTyaTallii COBPEMEHHON
pPaZMoOdJIEKTPOHHOMN U ONITUYECKON anmnapatypsl U 000py10BaHUs
ITK-2 ciocoOHOCTHIO UCTIOIB30BAaTh OCHOBHBIE METO/IbI PaAHO(DHU3NUECKUX U3MEPEHHI

Jliia hopMupoBaHUs yKa3aHHBIX KOMIIETEHIIUN 1 OCBOCHHs 00pa30BaTeIbHON MPOrpPaMMBI

O6yanOHleICH JOJIKCH IIOKAa3aTh CICAYIOIINE PE3YIbTAaThl O6yLICHI/I$I IO JUCHUILINHE:

PesynbTaTer 00ydeHUs ®opmupyemas | [Ipumeua-
KOMIETEHIIHS HUE
(c ykazanuem
KOJIa)
3HaHust 1. 3uarp pusmveckre NPUHIUIBI PabOTHI BCEX OIIK-1
cocrapmsitonux C3M, B TOM 4HCIie CKAaHEPOB,
30HIOB, ABUTaTENeH MMOABOA, CUCTEM
aMOPTHU3aLMU U BUOPO3AIIUTHI, J1a-3epHOU
CUCTEMBI CIIEKEHHS 32 30H/I0M U CUCTEM
yIpaBJICHUS
2. 3Harh pusnvecKkue NPUHIUIBI pabOTH U I1K-2
KOHCTPYKTUBHBIE cxemMbl C3M U UX O0TJe-JIbHBIX
y3JI0B
3. 3HaTh SKCIIEPUMEHTAJIbHbIE NPUEMBI T1O- IK-1
Jy4eHust aToMHoro pazpeuieHusi B C3M u
MaTeMaTHYECKHUE OCHOBBI METOI0B 00pa-00TKHU U
aHanmn3a C3M - kazpoB
1. YMeTb coOupath CKaHUPYIOLUI TYHHEJIbHBIA U OIIK-1
VMeHHS ATOMHO-CHJIOBOM MUKPOCKOIIBI U3 UX KOMIIOHEHT
2. YMeTh HacTpauBaTh paboune napamerpsl 1 I1K-1, TIK-2
HOJIy4aTh KaJpbl penbeda U COOTBETCTBYIOIINE
eMy KapThl (U3NYECKHX XapaKTePUCTUK 00pa31oB
Bragenust | 1. BiageTh NpakTHYECKMMH HaBBIKAMU COOPKH U OIIK-1
(HaBBIKH /| yacrpoiiku C3M
OIJIII;I; OI?;/IT)C' 2. Bnaznerp npakTHYE€CKUMU HABBIKAMM HC- I1K-1, IIK-2

noab3oBaHusg C3M juid npoBeieHusT PU3U-UYECKUX
HKCIEPUMEHTOB




2. lleq1b 1 MeCTO JUCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl

[enu kypca:
* O3HakOMJICHHE CTYJCHTOB C METOJAMH 30HJOBOM MHUKPOCKOMHH (CKaHUPYIOUIEH TYHHEIbHOM,
ATOMHO-CHUJIOBOM, CKAHUPYIOIIEH ONM)KHETIONBbHOK);
* @opmMHUpOBaHUE MPAKTUYECKUX HABBIKOB Pa0OTHl HA COBPEMEHHBIX CKaHHUPYIOLIUX 30HIOBBIX
MHUKPOCKOTIaX.

3agaum Kypca:

* H3yuenue ¢pu3nUECKUX OCHOB 30HI0BOM MHUKPOCKOIHH ;
* H3ydeHue OCHOBHBIX U3MEPHUTENbHBIX METOJUK;
* O3HaKOMJICHHE C COBPEMEHHBIMU 30HAOBBIMH MUKPOCKOIAMH;
* I[IpuoOpereHue OCHOBHBIX MPUEMOB PaOOTHI HA COBPEMEHHBIX 30HOBBIX MHUKPOCKOIAX.

Huctummmaa «C3M» OTHOCUTCS K 6apuamugHoll 9acTu padbodero yuyeOHOro 1urana. JlucuuroimHa
u3ydaercs Ha 4 xkypce B 1 ceMecTpe.

Jliist e€ ycrienmHoro 0CBOCHUs TpeOyeTces BIaieHHe psijia KOMIETEHINI OakanaBpa 1o HarnpaBJICHUIO
03.03.03 “Pagmodmsuka”. 3HaHUS, yMEHHS M HABBIKH, MOJYYEHHBIC NPU H3YUYEHHH Kypca, SBISIOTCS
OTOPHBIMU JUIS TIPOXOXACHUS HAYYHO-HCCIICAOBATENILCKOM TPAKTUKM W HAIMCAaHUS BBITYCKHOM
KB (PUKAITMOHHON pabOTHI.

Jlnisi OCBOCHMS JAHHOM NUCIUILTUHBI CTYIEHTY, KpOME 3HAHUS Pa3/esoB OOIIEH M TeOpeTUYECKON
¢u3ukn  HEOOXOAWMBI  3HAHUS  (U3UKA  TOJYIPOBOJHHKOB, YMEHHE pemaTh IMPOCTeHIINe
muddepeHranbHbple YpaBHEHUs, HadajJbHBIE CBEICHHS 10 TEOPUHM BEPOSTHOCTEH W CTATUCTHKE, IO
IMHCCHOHHOM AJIEKTPOHUKE, T10 KPUCTAILIOrpaduu

3. Conep:xkanue padoueii nporpaMmmbl (00beM JMCHUIIMHBI, TUNIBI U BUAbI Y4eOHbIX
3aHATHI, yueOHO-MeToAnYecKoe o0ecnieyeHre CaMoCTOSATeIbHOI padoThl 00y4aroIIuXCs)

Coneprxanne paboueit mporpammsl npeactasieHo B [Ipumosxernu Ne 1.



4. ®oH/ OLEHOYHBIX CPEACTB M0 IUCHUIINHE

4.1. [lepeyeHb KOMIIETEHUMH € YKa3aHUEM 3TANOB UX (popMUPOBaHMS B IIpoIecce OCBOCHUS
oOpa3oBaTeJibHOM porpamMMbl. OnucaHne MoKa3zareJieil 1 KpUTepUeB OLlEHUBAHMS
KOMIIEeTeHI[HIl HAa Pa3IUYHBIX ITaNaX UX (JOPMUPOBAHUS, ONIUCAHME IIKAJI OLlEHUBAHUSA

Kon u popmynupoBka KOMIETEHIINH

OIIK-1 crmocoOHOCTRIO K OBJIaACHHIO 0a30BBIMHU 3HAHUSIMH B 00JIACTH MAaTEeMAaTHKHU U

CCTCCTBCHHBIX HAYK, UX HUCIIOJIb30BAHUIO B HpOCI)eCCHOHaHBHOfI ACATCIBbHOCTH

Oran [Tmanupyemsble pe3ysbTaTbl 00ydeHUs Kputepun orieHuBaHus pe3yabTaToB
(ypoBeHb) | (moka3arenau JOCTHXKEHHUS 3aaHHOTO o0yueHus
OCBOCHUS YPOBHS OCBOCHHSI KOMIIETEHITHH ) e

KOMIIETEHIIH «3a4TEHO»
u 3aYTEHO»

[TepBorii 1. 3nartp ycrpoiictBo ckanupytomiero | 0-59 60-100
aTaI 30H10B0oro Mukpockomna (C3M). O0amtoB  |0aysioB
(Ha4anbpHBIHN | 2. OcHoBHbIE WU3MEPUTEIIbHBIC
YPOBEHbD) Metoqukn ACM u mnonydaemyro

uH(pOpMaLIKIO
Bropoii 1. Ywmers anammsupoBate C3M - | 0-59 60-100
JTan M300paKeHUsl TIOBEPXHOCTEH, B T.4. |0ayuioB 0aJioB
(0a30BBIN  |yCTpaHSTh HEKOTOPBIE apTe(aKThI. 0-59 60-100
YPOBEHbD) 2. YMeTh TUpOBOAWUTH  KaIHOpPOBKY |0aJioB 0aioB

aTOMHO-CHJIOBOTO MHKPOCKOTIA
Tpertwii otam| 1. Bnanets HaBbiKamu padoter ¢ | 0-59 60-100
(TMOBBILIEHH [30HA0BBIMU MHKPOCKOIIAMHU. O6amioB  |0aysioB
bIil ypOBEHbB)| 2. BiiasieTh HaBbIKAMH KaJIUOPOBKH C

MOMOIIBIO TECT-00BEKTOB, HACTPONKHU

Ha M0JIb30BaTEJIbCKOM YpPOBHE.

ITK-1 cnocoOHOCTHIO OHUMATh TPUHIIMIIBI PA0OTHI U METO bl AKCILTyaTallii COBPEMEHHON
PaaAMOAIEKTPOHHON U ONITUYECKOM armaparypbl 1 000pyJOBaHUS

Oran [TmanupyemMbie pe3yIbTaTbl 00ydIeHUs Kputepun orieHuBaHus pe3yabTaToB
(ypoBeHb) | (MOKa3aTenu AOCTHXKEHHUS 3aJJaHHOTO o0OyueHus
OCBOCHUS YPOBHSI OCBOCHHSI KOMIIETECHITHH ) e

KOMIIETEHIIH «3a4TEHO»
1/1 3aYTEHO»

[TepBerii 3HaTh NMpUHOUNHAIBHEIE cxembl LIAIT | 0-59 60-100
aTan u ALII, npumensiemsie B C3M. OaoB 0aioB
(HavabHBIN
YPOBEHbD)
Bropoii 1.Ymerp  monmmate  ¢usmueckue | 0-59 60-100
aTan MPUHIIUIIBI paboThI OTJIENbHBIX |0aJIOB 0aioB
(6a30BBII  |COCTABISIOIINX CKaHHUPYOIINX
YPOBEHB)  |30HJOBBIX MHKPOCKOIIOB.

2. YMeTh UCNOJIB30BATh NPABUIHHYIO




TEPMHHOJIOTHIO,
o0o3Hauenus 8 C3M

ompeieIcHus,

3.YMmeTp omnpenensTh U OLEHUBATH

[IEpOXOBATOCTh  IMOBEPXHOCTH  Ha
nosryaeHHOM ACM-u300pakeHUH
Tperwnii oran|1.Bnagets  HaBblkamu  HacTpoiiku | 0-59 60-100
(TIOBBIILIEHH |[CUCTEMBl PErucTpaly OTKJIOHEHUH |0ayljIoB 6amioB

BIil YPOBCHB)

Oanku KaHTHUJICBCpA.

2. Bmagets  HaBbIKamMM ~ BBIOOpA
pPSKMMa CKAaHUPOBAHUS: HAIPABJICHHE,
CKOPOCT, 1Iar, o0acTe
CKaHHUPOBAHMSI.

IIK-2 criocoOHOCTRIO UCIIOJIH30BATh OCHOBHBIE MCTOAbI pa,Z[I/IO(bI/ISI/ILIeCKI/IX I/I3MCpCHPII>'I

Oran [Tnanupyemsble pe3yabTaTbl 00y4eHHS Kpurepuu orieHuBaHUS pe3ybTaToOB
(ypoBeHb) | (MOKa3aTenu AOCTHKEHHUS 3aJaHHOTO o0yueHus
OCBOEGHUS YPOBHS OCBOEHUSI KOMIIETEHIINA) e

KOMITETEHIIH «3aYTCHO»
" 3a4TEHO»

[1epBbrit 3HaTh busnueckue npuniunsl | 0-59 60-100
aTan paboThl OTAENBHBIX COCTABISAIONMIUX |0aIOB 0amioB
(HayaJbHBIN | CKAaHUPYIOIINX 30H/IOBBIX
YPOBEHbD) MHUKPOCKOIIOB
Bropoii 1. YMmerp npumeHsaTh mudpossie | 0-59 60-100
JTan bunbTpel Kk  monmydeHHbIM C3M- (GaniioB 0amioB
(6a3oBbIit HU300paKCHUSIM.
YPOBEHbD) 2. YMmerb pasznuyath 1U(GPOBBIC

(bUIBTPHI 10 NPUHIIUTTY JEHCTBUSL.

3. YmMmetp bopmynupoBaTh

000CHOBaHHbIE TEXHUYECKHE

TpeOOBaHUS K CUCTEME BUOPO3AIIUTHI
Tperuit atan| 1. Bmagets HaBpikamu | 0-59 60-100
(TIOBBILIEHH | MPOBEJACHUS M3MepeHHi Tomorpaduu |0anios OasoB
BIif YPOBEHB)| MOBEPXHOCTHU TpaduTa.

2.Bnagerp HaBBIKAMU TIO HACTpOIKe

PEKUMOB PabOTHI MHKPOCKOTIA

Kputepusimu onieHUBaHMS SBISIOTCS Oajulbl, KOTOPbIE BBICTaBIIAIOTCS MPENOAAaBaTENEM 3a
BUJBl JEATEIBHOCTH (OLEHOYHBIE CpEACTBAa) IO HUTOraM M3y4deHus Moaynell (pasnenoB
JUCLUIUIMHBI), IEPEYUCIICHHBIX B PEUTHHI-TIAaHE TUCLUIIINHBIL.
[Ikanel OLlCHUBaHUS:
0714 3ayema:
3ayTeHo — oT 60 10 110 pedTuHroBbIX 6ayI0B (BKiIIOUYas 10 moompuTenbHbIX 0alioB),
He 3auTeHO — 0T 0 710 59 peTUHTOBBIX OAJIIOB).

4.2. TunoBbie KOHTPOJIbHBbIE 32JaHUS WM HHbIe MATEPHAJIbI, HEOOXOAUMBIE 11l OLEHKH
3HAHUM, YMEHHH, HABBIKOB U ONBITA AEATEJIbHOCTH, XapPaKTEePHU3YyOLIHUX ITANbI
(¢opMupoOBaHUA KOMIIETEHINH B MIpoLecce 0CBOeHHUs 00pa30BaTeIbHOM NPOrPaMMBbl.



MeToanuyeckne MaTepuaJibl, onpeae/siionye Npouexypbl OeHUBAHUS 3HAHUI, YMEHM,
HABBIKOB M ONBITA 1eATEJIbLHOCTH, XapaKTePU3YIIINX 3Tanbl GopMUpPOBaAHUSA

KOMIIeTeHIM I
Ortanel Pe3ynbTaTel 00yueHuUs Komnerennust | OueHouHble cpeacTBa
OCBOCHUS
1-# 3Tan 1.3HaTh pu3nUecKre MPUHIIAITHI OIIK-1, IIK-1, | Tect B Cucreme
paboThl OTIEIBHBIX COCTABIISIFOIINX I1K-2 HEHTPaTN30BaHHOTO
3HaHus CKaHUPYIOUIUX 30H/I0BBIX MUKPOCKOIIOB TECTUPOBAHUS bamly
2. 3HaTh YCTPOWCTBO MHKPOCKOIA Moodle.
(C3M). 3amura OTYETOB I10
3. OcHOBHBIE U3MEPUTEIbHBIC 1abopaTopHbIM paboTam
Metoauku C3M u noinyyaeMytro
nH(popManuo
2-ii oTan 1. VYmers npumensts 1mudpossie | OIIK-1, ITK-1, Tectr B Cucreme
¢buneTpel Kk momydeHHbiM C3M- | [IK-2 LHEHTPAJIU30BAHHOTO
YmMmenus HM300paKCHUSIM. TECTUPOBAHUS bamly
Moodle.
3aiuTa OT4E€TOB 1O
nabopaTopHBIM paboTam
2. VYmerp pasznuuate 1mudpossie | OIIK-1, ITK-1, Tect B Cucreme
(GUIBTPHI 10 TPUHLIUITY JEHCTBUS. [1K-2 HEHTPATN30BaHHOTO
TECTUPOBAHUS bamly
Moodle.
3aiuTa OT4E€TOB 1O
nabopaTopHBIM paboTam
3. YmMmets dbopmynuposats | OIIK-1, TTK-1, Tect B Cucreme
000CHOBaHHBIE texuuueckue | [1K-2 HEHTPATN30BaHHOTO
TpeOOBaHUs K CUCTEME BHOPO3AIIUTHI TECTUPOBAHUS bamly
Moodle.
3-1i oram 2. Bmagets maBeikamu | OIIK-1, TTK-1, Tect B Cucreme
npoBeneHus: uaMepenuit ronorpadguu | [IK-2 HEHTPATN30BaHHOTO
Bnagers MOBEPXHOCTHU Tpadura. TECTUPOBAHUSA bamly
HaBbIKaM Moodle.
u 3aiuTa OT4ETOB 1O
1a0opaTopHbIM paboTam
2.Brnagety naBbikamu mo Hactpoiike | OINIK-1, ITK-1, Tect B Cucreme
PEXHUMOB pabOTHl MUKPOCKOIIA [TK-2 HEHTPATN30BaHHOTO
TECTUPOBAHUSA bamly
Moodle.
3amuTa OTYETOB o

1a0opaTopHbIM paboTam

4.3 Peitmunz-nnan OucyuniuHbl

PeiTuHT—111aH AUCHTUIUIUHEI IpCACTABJICH B IIPHUJIOKCHUU 2.

3auer SIBIICTCA OLCHOYHBIM CPCACTBOM JIA BCCX 3TAIIOB OCBOCHUS KOMIIETCHITH .




[TpuMepHbIe BOMPOCHI TSt OATOTOBKH K TECTaM H 3all[UTE OTYCTOB 10 JJAOOPATOPHBIM
paboTram:
1. Knaccudukamms Bcex BUI0B MUKpOcKomoB. CemeiictBo C3M.

2. OcHoBHbIe KOMTIOHEHTHI C3M. CTpykTypa C3M.
3. DddexT TyHHEeITUPOBaHUS AJICKTPOHOB.
4. Pexum 3ou1a KenbpBuHa.

5. ACM c npoBOSIIIAM 30HIOM.

o

[Tbe30ABIKUTENN: KOHCTPYKITHUS, BHIBI.

7. W3Mepenue pabOTHI BBIXO/A.

8. Ckanupyrorias TyHHeJIbHas CIIEKTPOCKOTIIHSL.

9. Bwuapl 30HI0B BCEX MHUKPOCKOMUN. MeTOJIbI UX U3TOTOBJICHUS.

10. ITpuHIMI NEHCTBUS AaTOMHO-CHUIIOBOTO MUKpOcKora. Pexumbl paboTel C3M.
11. Jlutorpadus. Buasr mutorpadwuii. [Ipumenenue.

12. Apredaxtel B C3M. HazoBuTE NpUYUHBI UX MOSBICHUS U METOJIbI YCTPAHEHUSI.

13. lns gero ucnonb3yercst oOpaboTka m3zobpaxenuit B C3M? HazoBute cranmapTHbie

MpoIeaypbl 00pabOTKH N300paKEHUS.

14.Kakue ¢akTopbl BHOCIT MCKaXCHHsI B pealibHBIN pernbed moBepxHocTU. HazoBute

YCJIOBUS BO3HUKHOBCHUA O6HICFO HAaKJIOHA Ha IIOBCPXHOCTH; KaK €I'0 YCTpaHI/ITI)?

15. Jlnst vero HEOOXOUMO MPOBOJIUTEH KaTUOPOBKY (TecTupoBaHue)? Kakue mpupoiHbie

00BEKTBI MOYKHO MCIIOJIB30BaTh B KAUECTBE TECTOBBIX CTPYKTYP?

16. OnpeneneHre MEpPOXOBATOCTH MOBEPXHOCTH. Kakme mapaMerpbl MCHONIB3YIOTCS B
ACM p1s1 OLIEHKH IIEPOXOBATOCTH UCCIIETyEMOU MOBEPXHOCTH?

17. JXKuakocTHas siuelka.
18. BakyymHas TyHHEIbHAsI MUKPOCKOITHSI.
19. MHOronpoxo HbIE METOTUKH.

20. Tpedyercs nu gna mnposenenuss CTM-uccnenoBaHuil onpeneieHHass CTENeHb

BakyyMa ? Eciin na, To kakas? Ecnu Het, TO mouemy?

21. Omummre paboty uenu obparHoii cBssu B CTM, B ACM.



22. CpaBHUTEe MeTOABl HcchefoBaHus Tomorpaduu mnoBepxHoctu merogom CTM
IpU TMOCTOSIHHOM BBICOTE W MOCTOSIHHOM TOKE.

23. [lepeuncnaute wu3BecTHhle BaM  cuiibl B3aUMOACHCTBUS  30H] - oOpaszel u
YK@KHUTE€ HMX 3aBUCHUMOCTh OT paccTosHusd. Hapucyiite THUOUYHYIO KPHUBYIO
MOJIBOJa- OTBOJIa M PACCKAXHTE , KAKMM CHJIaM KaKoOM ydacTOK OTBEuaerT.

24. Pacckaxute 00  ycTpoiicTBe 3012 ACM u Ha3oBUTE  TUIIUYHBIC
reoMeTpuueckre pasMmepsl ero snemeHToB. Kak nmpousBojstcs 30H161 ACM?

25. Pacckaxxute mnpo mon3ydectb (Creep),  THCTepe3uc U HEIMHEHHOCTh
be30KepaMUuKy; Jipeiid 30H7a oTHOCUTENbHO oOpasua. K kakum apredakram Ha
ACM- n300paXeHHUSIX OHU TIPUBOIAT?

26. Kak mpoucxoauT nerekTupoBaHue H3ruOoB 30HIa B ACM? IlpencraBuB CBETOBOE
OSTHO Ha (POTOAETEKTOpE KPYIJIbIM, HapHCyiiTe 3aBUCMMOCTh curHaia DFL ot
BEPTUKAIILHOIO M3ruda 30H7a.

27. Dddext ymmpenus npodusiss 1 3PQPEKT 3aHUKEHUST BBICOT.

28. Bunel kanuOpoBouHbIX pemietok. Kak mpousBomutcss kanmubpoBka ACM 1o
TpEeM HarpaBIeHUSIM?

B pamkax UCIIOJIb30BaHUSI MOJYJIbHO-PEUTHHIOBOM CHCTEMBbl OOyuY€HHMs M OLEHKHU
YCIIEBAEMOCTH CTYJIEHTOB MTOTOBasl OLIEHKA 3HAHWM CTYJEHTa MO JUCLUIUIMHE MPOU3BOJUTCA I10
cymMMe 0ajUIOB, MOJYYEHHBIX B PaMKax TEKYLIEro U pyOeKHOTro KOHTpOJI 3HAHWM, yMEeHUil u
HaBBIKOB B TE€YEHUE CEMECTPa, U OAJIOB, NOJYYECHHBIX HA 3a4eTe.

3a paboTy B cemecTpe CTylIeHT mnoiydaeT a0 100 GanoB 3a BBIOJHEHHE 3a/laHUM B paMKax
TEKyLIero U pyOeXHOTro KOHTPOJSI U JONOJHUTENbHO a0 10 GaiioB 3a pe3ynbTaThl ydyacTHs Ha
CTY/IEeHYECKOI Hay4yHOH KOH(epeHnHu Mo pU3UKE WU 32 MMyOIMKaIUIO CTaThH.

3adanua 0na npogedenun mecmos (RUCbMEHHBIX ORPOCOB)

Onucanue Tecra.
ConepxuT 3a1aHus JUIsl TEKYLIET0 KOHTPOJIsl ycBoeHus Marepuana. Tect (pa3znen 1) npoBoauTcs B
KoMIbOTepHOM Kitacce Ne412 B CucteMe HeHTpani3oBaHHOro TectupoBanus bamlyY Moodle.
Tect paccuutan Ha 40 MUHYT, cocTOUT U3 26 BonpocoB. Kaxxbiit Borpoc oneHuBaercs B 0,8 6aa.
Ha xaxxpIit BOIpoc TecTa MOKeT OBITh OT 2 10 4 BapUAHTOB OTBETA; HY>KHO BBIOPAThH TOJIBKO OJIUH
BapHaHT OTBETA.

Ipumep eonpoca mecma.

10. KaHTI/IJ'IeBep B KaQ4YCCTBC 30H1a ITPUMCHSCTCSA B:
a. ACM
b. CTM
c. CbOM
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5. YueOHo-MeTOoMMYeckoe 1 HHGOPMALMOHHOE 00ecTiedeHue TN CIUTINHbI

5.1. [lepeyeHb OCHOBHOM ¥ JONOJHUTEIbLHONH Y4eOHOM JTUTEPATYPbI, HEOOXOAMMO 1JI51
OCBOEHHS THCIUIIHHBI

OcHoBHasi JuTeparypa:

1. Y. Ilyn, @. Oysuc. Hanorexnonoruu. — 5-¢ u3., ucnp. u gomn. — M.: Texnocdepa, 2010. — 336 c.
(14 7x3.)

2. }O.I1. Bonkos, B.b. baiibypun. YHuBepcanbHbli HHPOPMAIMOHHO-U3MEPUTENLHBIA KOMILIEKC
CKaHUPYIOIIEH 30HI0BOM MUKpOCKoTHH: MoHOTpadus. — CapaTo: M3narensckuii Jlom «Pait-
Oxkcmoy, 2014. — 220 c.

2. lenxoBa E.I'. TIpuOopsl u MeToabl 30HAOBOW MHUKpockonuu . M .. Moxkaiickuii
nonurpaduueckuii komounat, 2011.

3. P.3. baxtuszun, P.P. 'annsamoB. ®du3nueckue 0CHOBBI CKaHUPYIOIIEH 30HA0BON MUKPOCKOIUU:
Yuyebnoe nmocobue. — Yda: PUO baml'VY, 2004. — 84 c.

4. Muposnos B.JI. OcHOBBI CKaHUPYIOLIEH 30H10BOM MUKpocKkonuH. - T. Huxuuit HoBropog,
Wuctutyt ¢usukn mukpoctpykryp PAH, 2004 r. - 110 c.

5. Crapoctun B.B. Marepuanst u Mmetop1 HanoTexHosoruu. M.: BUHOM. JlaGopatopust 3HaHUiA,
2012. — 431 c¢. OBC «Jlauby, uz. 3-¢ (AMEKTPOHHOER)

6. I'yceB A.W. Hanomarepuainsl, HaHOCTPYKTYpsbI, HaHoTexHooruu / A.W. I'yces. — U3x. 2-e, ucmp.
— M.:®usmatnur, 2009. — 416 c. (5 3k3.)

JIONIOJTHUTE/IbHASI JTUTEepaTypa:

7. byxapaes A.A., OuunnukoB /I. B., byxapaeBa A.A. JluarHoctuka MnoBEpXHOCTH C
MOMOIIBI0 CKAaHUPYIOMICH CHIJIOBOM MHUKpOcKonuu (0030p) / 3aBojckast imabopaTopus.
Huarnoctuka matepuayioB . 1997 T. 63, Ne 5;

8. TamnmamoB M .O., SAmunckuit . B. Ckanupyromas 30HA0Bas MHKPOCKOIIUS: OCHOBHBIE
NPUHIUIB, aHAIN3 HCKaXaommx 3(QeKToB;

9. Dnenpman B.C. Ckanupytomasi TyHHeNIbHass MUKpockomnus ( 0630p) // IITD . 1989, Ne 5;

10. Nonnenmacher M., O’Boyle M.P., Wickramasinghe H.K. Kelvin probe microscopy // Appl.
Phys. Lett. —1991. — V. 58 2921;

11. Weilie Zhou and Zhong Lin Wang. Scanning Microscopy for Nanotechnology: Techniques and
Applications. — NY: Springer, 2006.

5.2. Ilepeuyenn pecypcoB HH(POPMAIMOHHO-TEICEKOMMYHUKAIMOHHOM ceTH « UHTepHeT» M
NMPOrpaMMHOI0 o0ecrne4eHusi, He00X0AMMBbIX JJIsl OCBOCHHMS THCIUIITHHBI
1. nano-obr.ru — mexxaucuumIMHAPHOE O0ydYeHHE B chepe HAHOTEXHOJOTHIA;
2. http://lwww.ntmdt.ru — caiit kpynHeiiiero B Poccuu IpOM3BOJMTENST CKAHUPYIOLIHX
30HJIOBBIX MUKPOCKOIIOB;
3. http://www.nanoscopy.org

4. Scopus.com
5. bashlib.ru — caiir DbC baml'y
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6. MarepuajJbHO-TexXHHMYecKasi 0a3a, HeoOXoAMMAaA IJIsl OCYIIEeCTBJEHUSI 00pPa30BaTeJIbHOIO
npouecca no JUCHUILINHE.

MaTepI/IaJIBHO'TeXHI/IquKaH 6&3&, HCO6XO,I[I/IMa$I A1 OCYIICCTBJIICHUSA O6p&30BaTeHBHOFO
mnmponecca 1o JMCHUILIMHE ITPUBCACHA B Ta6J'II/II_[eZ

HaumenoBanue Bun zagaruit HanmenoBanue o6opynoBanus,
CHeHalIN3UPOBAHHBIX IPOrpaMMHOTr0 0OecTIeyeHHs
ayauTOpHii, KaOUHETOB,
nabopaTopuid
1 2 3
Aynuropus 313 Hocka, Men, MyJIbTUMEAUNHBIA TMPOEKTOP,

aKyCTHYECKas CHCTeMa, JKpaH; ydeOHas u
Hay4Has JIUTEpaTypa Mo Kypcy; BUICO3AINCH,
CBSI3aHHBIC c IPOrpaMMOoit Kypca,
KOMIIBIOTEPHBIE JEMOHCTPAIMH, TEXHUIECCKHE
BO3MOXKHOCTH  JUIAI WX  [POCMOTpa H
npociymuBanus, nporpammel: Windows, MS

Power Point
Jlaboparopus Ne313 Jleknun Jnst mpoBeneHus 1abOpaTOpHOTO MPAKTHUKyMa
JlaboparopHsble npeIHa3HaYeHa naboparopus,
paboThI YKOMILIEKTOBaHHAs 1ab0paTOpPHBIMU

CTCHIAMH, W3MEPUTEIILHBIMA  TpUOOpaMu
(ocmnorpadpl, MyJIBTUMETPBl, H©  T.J.),
TCHEpaToOpaMH  DIICKTPHUYECKUX  KOJCOaHUIA,

HCTOYHHMKaMH IIUTaHuA, InassJIbHbIMH
CTaHLIHAMMU. Hanuuue KOMIIBXOTCPHBIX
mporpamm O6IH€FO Ha3Ha4YCHUA.

JlabGopaTopHbIii CTeHI i1 W3Y4YE€HHUS OCHOB
BEKTOPHOU JUTOrpaduu.

JlaGopatopus Ne312 - | JIaGopatopHsble CkaHUpYIOIINE 30H0BbIE MUKPOCKOIIBI SOlver
HOLl «Hanodusuku u | paboTsl P47 u Ntegra-Prima. [lepconanbHbie
HaHOTEXHOJIOTHIl» KOMIIBIOTEPHI C IPOrPAaMMHBIM 00ecrieueHueM

i 00pabotku C3M-n3o6pakeHuit
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[Tpunoxenue Ne 1

MHWHOBPHAYKHU POCCHUU
®I'BOY BO «BAIIKUPCKUM I'OCYJAPCTBEHHbBIN YHUBEPCUTET»
®U3NKO-TEXHUYECKHI UHCTUTYT

COJIEP)KAHUE PABOYEN ITPOI'PAMMBI

TV CITATIITMHEBI «Cxanupyronias 30H10Basi MUKPOCKOIHSI Ha 7 ceMecTp
(HauMeHOBaHUE JUCIUTIIIUHBI)
OoYHas

(bopma o0yueHust

Pabouyro nporpammy OCYIIECTBIISIOT:

Jlextuu: pod, a.¢.-m.H., baxTuzun P.3.,
(TOJDKHOCTD, y4. CTENEHb, (.H.0.)

nabopaTopHbIE 3aHATHS: AOIEHT, K.¢.-M.H., [Ilapunio Tanrar MimMmyxamenoBud
(TOJDKHOCTD, y4. CTENEHb, (.H.0.)

O0bem

Bua padorsl

AUCUMIITUHBI
O6mas Tpynoemkocts nucuuruinabl (3ET / yacos) 2172
Y4eOHBIX YacOB HAa KOHTAKTHYIO PadOTy ¢ MperoaBaTeieM: 36,2
JEKLHH 18
NPaKTUYECKUX/ CEMUHAPCKHUX )
1a00paTOPHBIX 18
Npyrux (TpymIoBasi, MHANBHTyaTbHAs KOHCYJIbTAIUS U HHBIC BUIBI
y4eOHOM JesTeNbHOCTH, IpeAycMaTpUBarole padoTy o0yJaromuxcs
¢ mpenonaBareneM) (OKP) 0,2
VY4eOHbIX YacOB Ha CAaMOCTOSTENbHYIO paboTy obyydatoniuxcs (CP) 35,8
Y4eOHBIX YacOB Ha OJTOTOBKY K
sK3aMeHy/3aueTy/muddepenipoBannomy 3auety (KoHTpoInb) -

®opma KOHTPOJIS:
3a4er 7 ceMecTp
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dopma n3ydenus | OCHOBHas u
MaTepHaJIoB: JEKIHH, | JOTIOJIHUTEIbHAsI dopma
3anaHus 1o
IPaKTUYECKHE 3aHATUS, | IUTEPATYPA, TEKYLIEero
CaMOCTOSITEIILHO
Ne CEeMHMHapCKHe 3aHATHS, | pEKOMEHyeMast | . KOHTPOJIS
Tema u conepxkanue 71 pabote
ILIL. nabopaTopHbIe paloThI, | CTyIeHTaM yCIIEBaEMOCT
ctynentoB (CPC)
camocTosTeNIbHas paboTa u |(HOMepa u3 U
TPYJIOEMKOCTH (B "acax) CITHCKA)
JIK |IIP/CEM |JIP |CP
1 2 3 4 5 6 7 8 9
Bgenenue 3 3 6 |JI.1 Ilo criucky | Tect B
N J.2 BOIIPOCOB Cucreme
Wcropus pa3BuTus 30H10BOI MUKPOCKOIIUY.
J.3 HOJrOTOBKA K | IEHTPAJIM30B
®uznyeckue ocHoBsl C3M
1 JI.4 TECTY aQHHOTO
JL.S TECTUPOBAHU
s bamly
Moodle
CrpykrypHas cxema ACM nu CTM. 3 3 6 JI.1 [TonroroBka k Tectr B
Amnmnaparypa g CTM. JI.6 JOIyCKaM K Cucreme
N3mepurensubie meroauku CTM JI.9 71a00paTOpPHBIM | IEHTPAJIU30B
2 pabotam aHHOTO
TECTUPOBAHU
s bamly
Moodle
Amnmnaparypa aisa C3M. 3 3 6 J.7 pacuer Tect B
Wsmepurenbubie MeToanku ACM J.6 IapaMeTpoB Cucreme
J. 8 CKAaHMPOBAHHUSA B | IICHTPAJIM3OB
3 xoJe aHHOTO
BBITOJIHEHUS TECTUPOBAHU
OTYETOB 110 s bamly
nabopatopueiM | Moodle
paboTtam.
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MeTtponoruueckoe obecrneuenue C3M. 3 3 6 J.2 ITonroroska x OTtueTsl IO
Kanu6GpoBka MUKPOCKOIIOB. J. 4 3aIlIUTE OTYETOB |JIabopaToOpH
TecToBble peHIETKH. HJL 1 BIM paboTam
[TpupoaHbie 00BEKTHI 111 KATTMOPOBKH.

CkaHupyronasi OJuKHENOJIbHAS ONTHYECKAs 3 3 6 J. 1 ITonroroska k OTtueTsl IO
MHUKPOCKOITHS. JI.3 3allIUTE OTYETOB |JIabopaTopH
[IpunHiun paboThl, OCHOBHBIE Y3JbI U OJIOKH. BIM paboTam
Hcnonp3oBanne MetonoB C3M B ucciieJOBaHUU 3 3 58 |JI.1 ITonroroska k OTueTHI IO
HAHOCTPYKTYp H IMOBEPXHOCTH TBEPAOIO Tena. JI. 8 3alllUTE OTYETOB |JIab0paTOpH
Uccnenosanne OMOIOTrHUeCKUX 00BEKTOB BIM paboTam
Bcero gacos: 18 - 18 | 35,8

Hpumelmnue 1. Yace! Ha CaMOCTOATCIIbHYIO pa60Ty BKJIFOYAOT BpEMs Ha IMMOATOTOBKY K 9K3aMCHY (KOHTpOHB).
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PeliTuHr-mjan 1McMIIAHEI

((CKaHI/Ip}IIOH_[aH 30HA0Bass MUKPOCKOIIUA»

[Tpunoxenue Ne 2

(Ha3BaHME MUCIMILUIMHBI COTIIACHO pabodeMy y4eOHOMY ILIaHYy)

HarnpaBieHue __ "Pammodusuka”
Kypc 4 , CEMeCTp 7
Buasbl yuedHoii 1esiTe1bHOCTH bamnn 3a Yucno bannel
CTY/ICHTOB KOHKpPETHOE 3a1aHUM 32 MuHAMAaITBHBIT MaxkcrManbHbIHA
3aJaHuC ceMecTp
Moayas 1.
Texkyuuii KOHTPOJIb 0 25
1. IIpoBepka KOHCTIEKTOB 5 1 0 5
2. Bemmonuaenue nab. padot 5 0 20
PyGe:xHbIl KOHTPOJIb 0 25
3ammra OT4ETOB MO 12,5 2 0 25
nabopaTOpHBIM paboTam
Mopyas 2.
Tekyuuii KOHTPOJIb 0 25
1. ITpoBepka KOHCIIEKTOB 4 1 0 4
2. Tect 0,8 26 0 21
PyGe:xHBI KOHTPOJIb 0 25
3ammra OT4ETOB MO 12,5 2 0 25
nabopaTOpHBIM paboTam
HToroBplii KOHTPOJIb
1. 3ager
HoowmpurenbHbie 6a1J1bI
1. Yyacrrie B Hay4HBIX 0 10
KOH(EPEHIIUAX C JJOKJIATIOM W
My OMKaIHst
IMocemaemocTs (0aIHl BEIMUTAIOTCS U3 OOIICH CyMMBI HAOpaHHBIX
0ayoB)
1. INocemienue JIEKIMOHHBIX 3aHATHN -6 0
2. [ocermienue MPaKTUIECKUX 3aHATHA -10 0
HTtoro -16 110
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