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Cnucoxk 10KyMEHTOB M MAaTEPUAJIOB

. [lepeueHr MIAHUPYEMBIX PE3YIBTATOB OOYYCHHS IO JAWCIMILIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMHU  pe3yJIbTaTaMU OCBOCHUSI 00pa30BaTeIbHOM MPOrpaMMbl

. lenp 1 MecTO AMCHUIUIUHBI B CTPYKTYpE 00pa30BaTeIbHON TPOrPaMMbI

. Conmepxxanue paboueit mporpaMmbl (00bEM AUCHMIUIMHBI, TUIBI W BUIBI YYEOHBIX
3aHSITHIA, y4eOHO-METOIMIECKOE 00ECIIEUCHHE CAMOCTOSTEIIBHON pabOThl 00YJatOIUXCsl)

. DOH/ OLIEHOYHBIX CPEJICTB 0 AUCITUTIIIMHE

4.1. TlepeueHb KOMIMETEHIIMH C yKa3aHUEM OTaloB HX (opMUpOBaHHUS B Tpoliecce
OCBOEHMSI OOpazoBaTedbHOM TporpamMmbl. OnucaHue TMoOKa3aTelel W KpPUTEpPHUEB
OIIEHUBAHMSI KOMIIETEHIIMN Ha Pa3UYHBIX dTarnax ux (OPMUPOBAHHS, OMUCAHHUE IIKAI
OTICHUBAHUSI

4.2. TunoBble KOHTPOJBHBIE 3aJJaHUSI WM MHBIE MaTepUasIbl, HEOOXOAUMBIE ISl OIICHKU
3HaHWUW, YMEHWW, HABBHIKOB U OIbBITA JICSITEIBHOCTH, XapaKTePU3YIONIUX JTaIlbl
(dhopMupOBaHUS KOMIIETCHIIMM B TPOIECCE OCBOCHUS O0pa30BaTEIBHOM MPOTPAMMBL.
Meroandeckue mMaTepHalibl, OTPENSISIONIne MPOIEAyphl OIEHUBAHUS 3HAHWUM, YMEHHUMH,
HAaBBIKOB W OMNbITa JIEATENBHOCTH, XapaKTePU3YIOIIMX ATamnbl  (HOPMHPOBAHUS
KOMIIETEHIUI

4.3. Peiimune-nian oucyuniuHl (npu Heobxooumocmu)

. YyeObHo-MeToquueckoe 1 HHPOPMAIIMOHHOE 00ecreYeHNE TUCIIUTUTHHBI

5.1. TlepeyeHb OCHOBHOHM M JOTIOJHHUTEIILHONW Y4EOHOU JUTEPATyphbl, HEOOXOIUMOMN ISt
OCBOCHUS JUCLUILIMHBI

5.2. Ilepeyens pecypcoB HH(DOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHeT™ u
MIPOrPaMMHOTO O0ecrieueHus, HeOOXOAUMBIX JUISl OCBOCHUS TUCIUTLINHBI

. MarepuanbHO-TexHUYeCKasi 0a3za, HEOOXoaAuMas JUIsl OCYIIECTBIECHUSI 00pa30BaTELHOTO

Inponecca 1o AMCuUIlInHe



1. Hepe'{eﬂb IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCHHBIX C

IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUS 00pa30BaTeIbHOMN MPOrpaMMbl
(c opuenmayuel Ha Kapmvl KOMNEMeHYuUll)

[Tpu n3yyeHnn AUCUUIUIMHBI y 00y4aroImerocs J0JKHBI (POPMHUPOBATHCS CIIEAYIOIINE

KOMIICTCHIIUH .

OIIK-1 criocOOHOCTBIO K OBJIAACHUIO 0A30BBIMUA 3HAHUSAMU B 00JIACTY MATEMATUKU U €CTECTBEHHBIX

HayK, UX UCIIOJIH30BAHUIO B TPO(PECCHOHAIBHON JeATEIIEHOCTH
IIK-1 crtocoOHOCTHI0 MOHUMATh MTPUHIUIIB PAOOTHI M METOJIBI HKCIUTyaTallud COBPEMEHHOM
PaZMoOAIEKTPOHHON U ONITUYECKON anmnaparypsl 1 000pyA0BaHUS
IIK-2 criocoOHOCTHIO NCTIOIB30BATH OCHOBHBIE METOIbI PAANO(QU3NIECKUX U3MEPEHUI

Jlnst hopMHupoBaHUsT YKa3aHHBIX KOMIIETEHIIHI U OCBOCHHUS 00pa30BaTEIHHON MPOTPaMMBbI

00yyaroUIUIiics T0KEH M0Ka3aTh CIIEIYIOLINE Pe3YyIbTaThl 00YU4eHHS 10 JUCHUIUINHE:

Pe3ynbrarsr 00yueHus ®opmupyemas | IIpumeyqa-
KOMIICTCHITHS HUE
(c ykazanuem
KOJIa)
3Hanus 1. 3HaTh PuU3MUEcKHe NPUHIUIBI Pa0OTHI BCEX OIlK-1
COCTaBIIAIOLIUX 371eKTpoHHOU 1 ACM, B TOM
Yuclie CKaHEPOB, 30H/I0B, IBUraTelIel MoiBoja,
CUCTEM aMOPTHU3ALMH U BUOPO3ALIUTHI, JIa-3€pHON
CUCTEMBI CJIEKEHHS 32 30H/I0M U CUCTEM
yTIpaBJICHUS
2. 3HaTh PU3NUECKUE MPUHIIUTIEI PAaOOTHI U [1K-2
KOHCTPYKTHUBHBIE CXEMbI JIEKTpoHHOU 1 ACM 1
WX OTJE-JTbHBIX Y3JI0B
3. 3HaTh AKCIEPUMEHTAIbHBIE TPUEMBI TIO- IK-1
JIy4eHUs1 aTOMHOro paspeuienuss B ACM u
MaTeMaTH4eCKHe OCHOBBI METOJIOB 00pa-00TKU U
aHanuza ACM - kazipoB
1. YMeTb coOMpaTh CKaHUPYIOIIUNA TYHHEIBHBIA U OIIK-1
VMeHIS ATOMHO-CHJIOBOM MUKPOCKOTIBI U3 UX KOMIOHEHT
2. YMeTh HacTpanBaTh pabodue mapaMeTpol U ITK-1, TIK-2
MOJIy4aTh KaJphl penbeda U COOTBETCTBYIOIINE
eMy KapThl (PU3NYECKUX XapaKTePUCTUK 00pa3lioB
Brnagenus | 1. Bnagers npakTHUeCKUMH HaBBIKAMH COOPKH M OIlK-1
(HaBbIKH / HACTPOMKHU eKTpoHHOM 1 ACM
OIBIT ACATE | Bnanetrs npakTM4ecKUMU HaBbIKAMU HC- I1K-1, TIIK-2
JILHOCTH)

MOJIb30BaHU IEKTpOoHHOU U1 ACM 1
poBeACHUS (DU3U-YECKUX IKCIICPUMEHTOB




2. esib ¥ MeCTO TUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMsbl

Lenu xypca:
* (O3HakOMJIEHHE CTYJEHTOB C METOJAMM 30HJOBOH MHUKPOCKONHU (CKaHUPYIOIIEH TYHHEIbHOM,
ATOMHO-CHJIOBOM, CKAHUPYIOIIEH OJIMKHETOJIBHON);
* @opMmMupoBaHUE MPAKTUYECKUX HABBIKOB PA0OTHl HA COBPEMEHHBIX CKaHUPYIOLIUX 30HIOBBIX
MHUKPOCKOTaXx.
3amauu Kypca:
* H3yuyeHue HpU3UUYECKUX OCHOB 30HI0BOM MHUKPOCKOTIHH ;
* N3yueHue OCHOBHBIX U3MEPUTENBHBIX METOMK;
* O3HAaKOMJIEHHE C COBPEMEHHBIMU 30HJOBBIMHU MHKPOCKOIIAMHU;
* IlproGpereHne OCHOBHBIX MPUEMOB PabOTHI HA COBPEMEHHBIX 30H/IOBBIX MUKPOCKOIAX.

JucrunianHa €DJIeKTpoHHas ¥ aTOMHO-CHIIOBasi MUKPOCKOIHSI» OTHOCHUTCS K 6apUamu6Holl 9acTu
paboyero yueOHoOro miuaHa. JucuumirHa uzyyaercs Ha 4 kypce B [ ceMectpe.

JIst e€ ycrenrHoro 0CBOeHHs TpeOyeTcsl BIIaIeHHE psijia KOMIIETeHINI OakaiaBpa M0 HallpaBICHUIO
03.03.03 “Pammodusuka”. 3HaHWS, YMEHUS W HAaBBIKH, MMOJyYCHHBIC TPU U3YYCHHH Kypca, SIBISIOTCS
OTIOPHBIMH JUTSI TIPOXOXKJIECHHUSI HAYYHO-HCCIIEIOBATENBCKON TPAKTHKH W HANHMCAHUS BBITYCKHOMN
KBaJIN(UKAIIMOHHON pabOTHI.

Jnist OCBOEHHSI TAaHHOUM MUCIMIUIMHBI CTYJICHTY, KpOME 3HaHUS Pa3/eNioB OOMIEH M TeOpEeTHUECKON
¢bu3nKn  HEOOXOMMUMBI  3HAaHUS  (HU3UKH  TOJYNIPOBOJAHWKOB, YMEHHE pemarh IMPOCTEHIIHe
maddepeHnnanbHbIe  ypaBHEHUs, HavyajdbHBIE CBEICHHS IO TEOPHUM BEPOSTHOCTEH W CTAaTHCTHKE, TI0
YMHCCUOHHOM 3JEKTPOHUKE, 110 KpUCTAIUIOrpadun

3. Conep:xkanue padoueii nporpaMmmMbl (00beM JUCHUIIHHBI, TUIIBI U BUAbI Y4eOHBIX
3aHATHI, Y4eOHO-MeTOAHYECKOe o0ecreyeHrne cCaMoCTOSITeIbHOM PadoThI 00y4aroIIUXCsl)

Coneprxanne pabodeii mporpammsl npeacrasiieHo B [Ipunoxenun Ne 1.



4, D oHJ OLIEHOYHBIX CPpEaACTB 10 JTUMCHUIIJINHE

4.1. Hepeqeﬂb KOMIIeTEHIIHI C YKa3aHUuEM ITAIOB UX (l)OpMHpOBaHHH B IIpoiecce 0OCBOCHUSA
06pa3OBaTeJIBHOﬁ nporpamMmmal. Onucanue nokasareje u KPpUTEPUEB ONCHUBAHUA
KOMIIeTEHIIUI Ha PA3JTHYHBIX 3Talmax ux (l)OpMHpOBaHI/Iﬂ, OITMCAHHUEC IIKAJI OIICHUBAHUA

Kox u ¢hopmynupoBKa KOMIETEHITNH

OIIK-1 cnocoOHOCTRIO K OBJIAJICHUIO 0a30BBIMHU 3HAHUAMHU B 00J1aCTH MAaTEMATUKUA U

CCTCCTBCHHBIX HAYK, UX UCIIOJIb30BAHHIO B HpO(I)eCCI/IOHaJ]BHOﬁ ACATCIIBHOCTU

Oran [Tnanupyemblie pe3yabTaTbl 00ydeHUs Kpurepun onieHuBaHMs pe3yIbTaTOB
(ypoBeHb) | (mokazaTenu JTOCTHXKCHUS 3aJaHHOTO 00yueHus
OCBOCHHS YPOBHSI OCBOCHUS KOMITETCHIIN) «He

KOMTIETESHITH «3aYTCHO»
u 3a4TEHO»

[lepBerit 1. 3Hare yCTpPOWCTBO aromHo- | 0-59 60-100
aTan cusoBoro mukpockona (ACM). OaioB OayoB
(HayanmpHBIN | 2. OcHOBHBIE A3MEpUTEIIbHbIE
YPOBEHB) metoauku ACM  u  mnojmydaemyro

nHbOpMaLHIO
Bropoii 1. Ymers anammsupoBatb ACM- | 0-59 60-100
aTan n300pakeHUs] MOBEPXHOCTEH, B T.4. (0ayjIOB OanioB
(0a30BBIH  |yCTpaHATH HEKOTOPBIC apTe(aKTHI. 0-59 60-100
YPOBEHB) 2. YMeTh MNpPOBOJHUTH  KaJHOpPOBKY |0ayIoB OaymioB

aTOMHO-CHJIOBOTO MHUKPOCKOIIa
Tpertwii sram|1. Bnanets HaBbikamu pabdoter ¢ | 0-59 60-100
(TIOBBIIICHH |30HAOBBIMH MUKPOCKOTIAMH. OayoB O6ayoB
bIif ypOBeHb)| 2. BraseTs HaBBIKAMH KaIHOPOBKH C

MOMOIIBI0 TECT-00BEKTOB, HACTPOUKH

Ha TOJH30BATEILCKOM YPOBHE.

IIK-1 cnoco6HOCTHI0 MOHUMATH TPUHIIUIIBI pAOOTHI U METO/IbI SKCILTyaTallii COBPEMEHHON
PaZMOAIEKTPOHHON U ONITUYECKON anmnapaTypsl 1 000pyA0BaHUS

Ortan [Tnanupyemble pe3yabTaThl 00yUeHHUs Kputepuu onieHnBanus pe3yabTaToB
(ypoBenb) | (mokazaTesu JOCTUKEHUS 3aJaHHOTO o0yueHus
OCBOCHHUS YPOBHSI OCBOCHHUSI KOMIIETESHIIHI) «He

KOMIIETEHIH «3a4TEHO»
u 3aYTEHO»

IlepBsIii 3HaTh NpuHUKMNHaNbHbIE cxeMbl LIAIT | 0-59 60-100
JTan u AL, npumensiemsie B ACM. 6amioB 6amioB
(HaYaTbHBIN
YPOBEHbB)
Bropoit 1.Ymers  monumate  ¢usnueckue | 0-59 60-100
aTan MIPUHLIUTIBI paboTsI OTJIENIbHBIX |0aJlIIOB 6amioB
(0a30BBI  |COCTABISIOMINX CKaHMPYIOIIHUX
YPOBEHb)  |[30HJOBBIX MUKPOCKOIIOB.

2. YMeTb MCHOJB30BaTh MPABUIBHYIO

TEPMUHOJIOTHIO, oIpeJiesIeHHs,




00o3nauenus 8 ACM

3.YMeTh omnpenensth W OLEHUBATH
[IEpPOXOBATOCTh  TOBEPXHOCTH  HA
nosrydaeHHOM ACM-u300pakeHun

Tperuii atan
(TOBBIIIEHH
bIil YpOBEHB)

1.Brnagetr  HaBBIKAMH  HACTPOWKH
CHUCTEMBl PETUCTPALMU OTKIOHEHHUI
OaJIKi KaHTUJIEBEpa.

2. Brnamers  HaBbIKaMH  BBIOOpA
PEeKUMa CKAaHUPOBAHUA: HAITPABJIICHUC,
CKOPOCTB, miar, o0mactp
CKaHHWpPOBaHMA.

0-59
Oaiu10B

60-100
Oaiu10B

ITK-2 criocoOHOCTHIO NCTIOIH30BATH OCHOBHBIE METOIbl PO QU3HIECKUX U3MEPEHUH

Oran [TnaaupyemMblie pe3ynbTaThl 00yICHHS Kputepuu ornieHHBaHHS Pe3yIbTaTOB
(ypoBeHb) | (mokazaTenu ITOCTHXKCHUS 3aJaHHOTO 00yueHus
OCBOCHHS YPOBHS OCBOCHUS KOMITETCHIIHH) «He

KOMITETEHITH «3aYTCHO»
1/1 3a4TEHO»

[TepBerit 3HaTh ¢usnveckne  npuHnune | 0-59 60-100
aTan paboThl OTHENBHBIX COCTABJISIOMINX (0aUIOB OanioB
(HaYaTBHBIN | CKAHUPYIONTUX 30HJIOBBIX
YPOBEHB) MHKPOCKOTIOB
Bropoit 1.  VYmerp npumensats nudpossie | 0-59 60-100
aTan ¢uneTpel Kk modydeHHbIM ACM- |6amioB O6ayoB
(6a30BBII M300paKCHUSIM.
YPOBEHB) 2. YMerp pasznmuuaTh IU(POBBIC

(GUIBTPHI IO NPUHIUITY JEHCTBUSL.

3. YmMmetb bopMyTHpOBaThH

000CHOBaHHbIE TEXHUYECKUE

TpeOOBaHUs K CUCTEME BUOPO3aIUThI
Tperwmii oram| 1. Biagers HaBblkamu | 0-59 60-100
(TOBBIIICHH | TIPOBEACHHS M3MEpeHui Tororpaduu |6aaioB O6ayoB
bIil YPOBEHB)| MOBEPXHOCTH IpaduTa.

2.Bmanets HaBBIKAMHU TI0 HACTPOHKE

PEKUMOB PabOTHI MUKPOCKOIIA

Kpurepusimu ouieHMBaHMS SBJSIFOTCSA Oailiibl, KOTOPbIE BBICTABIIIOTCS MpENoJaBaTeieM 3a
BUJBl JICATEIBHOCTH (OLEHOYHbIE CpEACTBA) IO HUTOraM M3ydeHus Moayneil (pasnenoB
JTMCLUIUIMHBIL), IEPEUUCICHHBIX B PEUTHUHI -TUIaHE JUCLUIUINHBL.
HIkanbl OLleHUBaHUSA:
0711 3auema:
3ayTeHo — oT 60 1o 110 pelTuHroBbIX 6a/U10B (BKItOYast 10 MOOIIPHUTENbHBIX OAIIOB),
He 3auTeHO — oT 0 10 59 peHTUHTrOBBIX OAIIOB).

4.2. TunoBbie KOHTPOJIbHBIC 3aJaHUS WJIM HHbIE MATEPHAJIbI, HCOOXOAUMBIE /IS OLCHKH
3HAHMH, YMEHHH, HABLIKOB H OIBITA JeATEIbHOCTH, XapPaKTePU3YIOLIMX ITANbI
(popmMupoBaHus KOMIIETEHIMII B ITpolecce 0CBOCHHUsI 00Pa30BaTeJbHOM NPOTrPpaMMBbl.
MeToauyeckne MaTepUaJIbl, ONpele/AoIKe NpoueaAypsbl OLeHUBAHUA 3HAHUM, YMEHHUI,
HABBIKOB M ONBITA JeATEJbHOCTH, XapaKTePU3YIOIIMX 3Tanbl JopMUpOBaAHHUSA
KOMITeTeHI M



Oransl Pesynbratsl 00ydeHus Komnerenuus | OueHouHble cpencTBa
OCBOEHUS
1-ii stan 1.3natp (pusnvecKkre NPUHIHITBI OIIK-1, TIK-1, | Tecr B Cucreme
paboThl OTAEIBHBIX COCTABIISIOINX [1K-2 LEHTPaIN30BaHHOIO
3HaHUs CKaHUPYIOLIUX 30HI0BBIX MUKPOCKOIIOB TECTUPOBAHUS bamlVy
2. 3HaTh YCTPOWCTBO aTOMHO- Moodle.
cusoBoro mukpockona (ACM). 3ammuTa OTYETOB 10
3. OcHOBHBIC N3MEPUTEIIEHBIC n1abopaTopHbIM paboTam
Metoukn ACM 1 nosrydaeMyto
nH(OPMAIIHIO
2-1 sTan 1. Ymers npumensars mudpossie | OIIK-1, ITK-1, Tectr B Cucreme
¢bwibTpel K monydeHHBIM ACM- | [IK-2 LEHTPAJIM30BAHHOT O
YMenus N300paKeHUSIM. TECTUPOBAHHUS bamIVy
Moodle.
3amuTa OTYETOB I10
mabopaToOpHBIM paboTam
2. VYwmerp pazmmuare 1mdposeie | OIK-1, ITK-1, Tecr B Cucreme
GUIBTPHI O IPUHLUITY JEHCTBUSL. [1K-2 LIEHTPAJIU30BAHHOTO
TECTUPOBAHMUS bamly
Moodle.
3amura OT4ETOB 110
nabopaTopHBIM paboTam
3. YmMmetb dopmymuposars | OINIK-1, ITK-1, Tectr B Cucreme
000CHOBaHHBIC texuudeckue | [1K-2 [IEHTPATM30BaHHOTO
TpeOOBaHUs K CHCTEME BUOPO3aIUTHI TECTUPOBAHUS bamly
Moodle.
3-11 aran 2. Biagers "aseikamu | OIIK-1, TIK-1, Tect B Cucreme
npoBeaieHUs1 u3mepenuit tonorpapun | [1K-2 [EHTPATM30BaHHOTO
Bnanets MOBEPXHOCTHU T'paduTa. TECTUPOBAHUS bamlV
HaBbIKA Moodle.
MU 3amura OTYETOB I10
71a00paTOPHBIM paboTam
2.Bmaners HaBblkamu mo Hactpoiike | OIIK-1, TIK-1, Tect B Cucreme
PEXUMOB pabOTHl MUKPOCKOIIA [1K-2 LEHTPaIN30BaHHOTO
TECTUPOBAHUS bamly
Moodle.
3amura OTUYETOB o

71a00paTOPHBIM paboTam

4.3 Peitmunz-nian OucCyuniuHbl

PeliTuHr—1171aH AU CIMITIIMHBI MPpEACTAaBJICH B ITPUJIOKCHUHN 2.

3ayer ABICTCS OLCHOYHBIM CpCACTBOM IAJIA BCEX 3TAIIOB OCBOCHUA KOMIIETEHIINH.

HpI/IMepHLIe BOIIPOCHI AJId IOATOTOBKH K TSCTAM H 3allIUTC OTUCTOB I10 J'Ia60paT0pHBIM

paboTam:

1. Knaccuduxamms Bcex Bum0B MUKpockonoB. CemeiictBo C3M.

2. OcnoBuble komnoneHTsl ACM. Ctpyktypa ACM.




D¢ deKT TYHHEITUPOBaHUS SJIEKTPOHOB.
PexxnMm 30813 KenbpBuHA.
ACM c¢ npoBOJAIINAM 30HIOM.

3

4

S)

6. Ilpe30mBMKHUTENN: KOHCTPYKIIUS, BUMIBI.

7. W3mepenue paboThl BbIXOAA.

8. Ckanupyromiasi TYHHEJIbHAs CIIEKTPOCKOIIHS.

9. Bwubl 30HI0B BCEX MUKPOCKOIUNA. METOIbI UX U3TrOTOBJICHHUS.

10. ITpuHIHI NecTBHS aTOMHO-CHIIOBOTO MUKpOCKoma. Pexumbr pabotst ACM.

11.JIutorpadus. Bunel nurorpaduii. [Ipumenenue.

12. Apredaxtsl B C3M. HazoBuTe NpUUMHbI UX MOSIBICHHUS U METObl YCTPAHEHHUSL.

13. lns yero ucnonb3yercs odpaboTka nzoOpaxkenuit B ACM? HazoBurte crangapTHble
npoueaypsl 00paboTKH N300paKeHHUS.

14.Kakue QakTopbl BHOCIT MCKaXEHHsI B peajbHbIA pesibed moBepxHocTu. HazoBute
yCIIOBUSI BO3HUKHOBEHUS OOIIEr0 HAKJIOHA HA MOBEPXHOCTHU; KaK €r0 YyCTPaHUTh?

15. JInst yero HEOOXOAMMO IPOBOAUTH KaMOpPOBKY (TectupoBanue)? Kakue npupoaHbie
00BEKTHI MOXHO HCIIOJIb30BaTh B KAUYECTBE TECTOBBIX CTPYKTYp?

16. Onpenenennie 1MepoxoBaTOCTH MOBepXHOCTU. Kakue mapameTpbl HCMONB3YIOTCS B
ACM 17151 OLIEHKH HIEPOXOBATOCTH UCCIEyEMOM MOBEPXHOCTH?

17. JXunkocTHas siuerka.

18. BakyymHasi TyHHEJIbHasi MUKPOCKOIIHS.

19. MHOTONpPOXOaHBIC METOIUKH.

20. Tpedyerca sm i mnposeneHuss CTM-uccienoBaHuil ompeneseHHass CTENeHb
Bakyyma ? Eciu na, To kakas? Ecau Her, To mouemy?

21. Omummre paboty 1enu obOpatHo cBsizu B CTM, B ACM.

22. CpaBHMTE MeETOIbI HccienoBaHMs Tomorpaguu mnoBepxHocTH Merogom CTM
IpU TOCTOSIHHOM BBICOTE U INOCTOSIHHOM TOKE.

23. Ilepeuncnure wu3BecTHle Bam  cumbl B3aumojeicTBus — 30HJ - oOpasen H
YK@KUTE UX 3aBUCUMOCTh OT paccrosiHua. HapucyiiTe TUNHYHYIO KPHUBYIO
HOJBOJIa- OTBOJIAa M PACCKAXKHUTE , KAKUM CHUJIAM KaKOH y4acTOK OTBEYaeT.

24. Pacckaxure 00 ycrpoiictBe  3oHga ACM u Ha3oBUTE  THUIHMYHBIC
reoMEeTpUYecKre pa3Mepsl ero 3neMeHToB. Kak mpousBonsrcs 306l ACM?

25. Pacckaxxute 1mpo monsydyectb (Creep),  rucrepesuc U HEJIUHEHHOCTh
IbE30KEepaMUKH; JIpeiid 30Haa OTHOCUTENBbHO obpasna. K kakum apredakram Ha
ACM- u300pa>keHUsIX OHU TPUBOJAAT?

26. Kak mpoucxoaut aerekrupoBaHue u3ruboB 3oHAa B ACM? IlpencraBuB cBeTOBOE
IATHO Ha (OTOJNETEKTOpe KpYIVIBIM, Hapucyiite 3aBUCHUMOCTh curHaima DFL ot
BEPTUKAIBHOTO M3ruba 30H1a.

27. Dddext ymupenus npopuis 1 3p(EKT 3aHMKEHUS BBICOT.

28. Bunpl xanubpoBouHbIX pemetok. Kak mpomsBomutcs kamubpoBka ACM  mo

TPEM HAIpaBIEHUSAM?



B pamkax UCIOJIb30BAaHUS MOJYJIbHO-PEUTHHIOBOM CUCTEMBI OOY4YEHHMs U OLEHKHU
YCIIEBAEMOCTHU CTYJIEHTOB UTOTOBAsl OLIEHKA 3HAHUM CTYIEHTA IO JUCLUIUIMHE MPOU3BOJIUTCS IO
cymMMe 0ajuIOB, TMOJIy4EHHBIX B paMKax TEKYHIETO M PYOEKHOTO KOHTpOJIA 3HAHWW, YMEHUH H
HAaBBIKOB B TEUCHHE CEMECTPA, M 0AJIJIOB, MOTyUYECHHBIX Ha 3a4eTe.

3a paboty B cemectpe cryaeHT moaydaer 10 100 GayioB 3a BBIMOJHEHUE 33aJJaHUN B pamMKax
TEKYILEro ¥ pyOeKHOI0 KOHTPOJSL U JOMOJIHUTENbHO 70 10 GayioB 3a pe3yiabTaThl ydacTusi Ha
CTY/IEHYECKOH Hay4YHOUW KOH(pEpEeHINH N0 (HU3NKE WIH 33 IYOTUKAIHIO CTAThH.

3aoanus ona nposedenus mecmoe (NUCbMEHHBIX ORPOCOB)

Onucanue Tecra.
ConepkuT 3a1aHus Ui TEKYILLEro KOHTPOJIs yCBoeHUs matepuana. Tect (pa3zaen 1) npoBoauTcs B
KoMIbIoTepHOM Kitacce Ne412 B CructeMe 1eHTpaiin30BaHHOro TectupoBanus bamly Moodle.
Tect paccuntan Ha 40 MuHYT, cocTOUT U3 26 BonpocoB. Kaxprii Borpoc orneHuBaetcs B 0,8 Oarmna.
Ha xaxzp1ii Borpoc Tecta MOXeET ObITh OT 2 10 4 BapHaHTOB OTBETA; HY’KHO BbIOpaTh TOJILKO OJIMH
BApUAHT OTBETA.

IIpumep sonpoca mecma.

10. KanTwmiieBep B Ka4ecTBE 30Ha MPUMEHSCTCS B:
a. ACM
b. CTM
c. CbOM
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5. YueOHO-MeTOAMYECKOEe M HH(POPMALIMOHHOE 0O0ecnieuYeHUe TUCIHILINHBI

5.1. IlepeyeHb OCHOBHOM U J0TOJHUTEIbHON y4eOHOM JIMTepaTypbl, HeO0X0AMMOM A5
OCBOCHMS JHCIUIIIHHBI

OcHoBHas JUTEpaTYypA!

1. Y. Ilyn, @. Oysnc. HanorexHomoruu. — 5-¢ usm., uctp. u gom. — M.: Texnocdepa, 2010. — 336 c.
(14 5k3.)

2. 1O.I1. Bonkos, B.b. baiiOypun. YHuBepcanbHblii HHOOPMAIIMOHHO -U3MEPHUTENbHBI KOMILIEKC
CKaHUPYIOIIEH 30H10BOM MUKpocKomHu: MoHOTpadus. — CapatoB: U3narenbckuit JJom «Paiit-
Oxkcnoy, 2014. — 220 c.

2. lenxoBa E.I'. TlpuGopbl u MeTOABI 30HAOBOW MHKpOCKOTHH . M .. Moxkaiickuii
nonurpaduueckuit komounat, 2011.

3. P.3. baxtusun, P.P. l'amursimoB. ®dusnveckne 0OCHOBBI CKAHUPYIOIIEH 30HI0BON MHKPOCKOITHH:
VYyeobnoe nocobue. — Yda: PO baml'V, 2004. — 84 c.

4. Muponos B.JI. OcHoBBI ckaHUpYIOLIEH 30H10BOIM MUKpocKonuH. - T. Huxuuit HoBropog,
WuctutyTt pusuku mukpoctpyktyp PAH, 2004 r. - 110 c.

5. Crapoctun B.B. Marepuains! 1 Mmetopl HaHoTexHoJoruu. M.: BUHOM. JIaGoparopus 3HaHuUH,
2012. — 431 c. OBC «Jlauby, U3, 3-¢ (AMEKTPOHHOE)

6. I'yceB A.l1. Hanomarepuainsl, HaHOCTPYKTYpbl, HaHOTexHOJoruK / A.W. I'yces. — U3n. 2-e, ucmp.
— M.:®usmatiur, 2009. — 416 c. (5 2k3.)

JAOMOJTHUTE/IbHAS JIUTEepaTypa:

7. byxapaeB A.A., OpunnnukoB /I. B., byxapaeBa A.A. [lnarHocTMKa MOBEPXHOCTU C
MTOMOIIIBI0 CKAaHHUPYIOIIEH CHIIOBOM MHKpockomuu (0030p)// 3aBojackas jmabopaTopusl.
Juarnoctuka marepuanoB . 1997 T. 63, Ne §5;

8. lNamsamoB M .O., SAmunckuii M. B . Ckanupyromas 30HA0Bass MHUKPOCKOTHSA: OCHOBHBIE
MIPUHIIUTIBI, aHAU3 HCKaKaronmx 3(h(eKToB;

9. Dnenpman B.C. Ckanupytomas TyHHeIbHass Mukpockonus ( 003op) // TITD . 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. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTepHET» N
NPOrPpaMMHOI0 o0ecreYeHnsi, He00OX0AMMBbIX /151 OCBOCHMS AU CHUIIIMHBI
1. nano-obr.ru — mMexaucuUIUIHHAPHOE OOyueHHE B cepe HAHOTEXHOJIOTHIA;
2. http://lwww.ntmdt.ru — caiiT kpymHeiiniero B Poccuu MPOU3BOIUTENST CKAHUPYIOLIHX
30HJ0BBIX MUKPOCKOIIOB;
3. http://'www.nanoscopy.org

4. Scopus.com
5. bashlib.ru — caiitr 9bC Baml'V
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6. MaTepI/laJILHO-TeXHI/I'leCKaH 6333, HeOGXOI[I/IMaﬂ AJIsl OCYHICCTBJICHUSA 06p330BaTeﬂbH0r0
nmpouecca nmo IMCUHMIIJIMHE.

MarepuanbHO-TeXHHUECKass 0a3a, HeoOXoauMas sl OCYHIECTBICHHS O0pa30BaTEIbHOTO
rpoiiecca Mo JUCHUILIMHE MpUBEeHa B TabulLIe:

HanmenoBanue Bupn 3anstui HaumenoBanue o6opynoBanus,
CHeHaTN3UPOBAHHBIX IIPOrPaMMHOTO 00ecTIeueHUs
ayIUTOpUH, KAOMHETOB,
naboparopuii
1 2 3
Aymutopus 313 Hocka, Men, MyIbTUMEIUWHBIA MPOEKTOD,

aKyCTHYecKasi CUCTeMa, JSKpaH; ydeOHas W
Hay4yHas JHTepaTypa 1Mo Kypcy; BHICO3AIHCH,
CBSI3aHHBIE c MPOTPAMMO1 Kypca,
KOMITBIOTEPHBIC JIEMOHCTPAIMH, TEXHUYCCKUE
BO3MOXXKHOCTH  JUII  MX  [POCMOTpa |
npocaymuBanus, nporpammer: Windows, MS

Power Point
JlaGoparopus Ne313 Jlexuun Jns npoBenenus 1ab0paToOpHOTO MPAKTHUKyMa
JlaGopaTopHubie npeaHa3HaveHa naboparopus,
paboTsI YKOMIUIEKTOBAaHHAsA 1ab0paTopHBIMU

CTCHJIaMH, HM3MEPUTEIBHBIMU  TIpHOOpaMH
(octmmnorpadbl, MyJIBTUMETPHI, H  T.J.),
TeHepaTopaMu  AJNEKTPHUECKUX  KOJeOaHU,

UCTOYHUKAMU MTUTaHUS, MasUTbHBIMA
CTaHIUSMHU. Hammawme KOMITBIOTEPHBIX
nporpamm o01ero Ha3HAYCHHS.

JlaGopaTopHbIli CTEHJ A1 HM3yYEHUS OCHOB
BEKTOPHOH JUTOTrpaduu.

Jlabopatopuss Ne312 - | JIaGoparopHbie CkaHUPYIOIIHE 30HI0BbIE MEKPOCKOITBI SOlver
HOIl «Hanodusuku wu | paboThI P47 u Ntegra-Prima. IlepconanbHbie
HAaHOTEXHOJIOT Ui KOMIIBIOTEPHI C MPOTPaMMHBIM 00ecrieueHreM

st 06paboTku C3M-u300pakeHuit
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[Tpunoxxenne Ne 1

MMHOBPHAVYKHN POCCHHN
OI'bOY BO «bAIIKNPCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET»
®OU3BNKO-TEXHUYECKWUM MHCTUTYT

COJIEP)KAHUE PABOYEH ITPOT'PAMMBbBI

JUCUMIUIMHBI _ « DJIEKTPOHHAs U_aTOMHO-CUJIOBasi MUKPOCKOIUS Ha 7
ceMecTp
(HaMeHOBaHUE AUCLUILINHBI)
O4Has

(hopma o0yueHus

Pabouyro mporpammy OCyIIECTBIISIFOT:

Jleximn: monent, k.d.-M.H., [Hlapunos Taxrar MimMyxamenosuy,
(TOMKHOCTD, yU. CTENEHb, (.1.0.)

nabopaToOpHBIC 3aHATHUS: JOIEHT, K.¢.-M.H., [[lapunoB Tanrar UmmMyxamenoBud
(MOMKHOCTD, yU. CTENEHb, (.1.0.)

O0bem

Bun padorsl

AUCHHUILTNHBI
O6mas TpynoemkocTs qucuuruiabl (3ET / gacoB) 2[72
Y4eOHBIX 4YacOB Ha KOHTAKTHYIO pabOoTy € MPENo aBaTesIeM: 36,2
JIEKIIAH 18
MPAKTUYECKUX/ CEMHUHAPCKUX i
71a00PaTOPHBIX 18
Ipyrux (rpynmnoBasi, ”HAUBUyalbHAs KOHCYIIbTAIlUS U MHBIC BUIbI
y4eOHOM e TeNIbHOCTH, IPeIycMaTpUBaloIIre paboTy 00ydaromuxcs
¢ npenoaBareneM) (OKP) 0,2
VY4eOHbIX 4YacOB Ha CaMOCTOATENIbHYIO paboTy oOydatomuxcs (CP) 35,8
Y4eOHBIX 4acOB Ha MOJATOTOBKY K
sKk3aMmeny/3auety/muddepenunpoBanHomy 3auety (KoHTpon) -

dopma KOHTPOJIS:
3auer 7 cemecTp
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dopma u3yudenus | OcCHOBHas u
MaTepHUasoB: JICKIIUH, | TOTIOJTHUTEIbHAS dopma
3anaHus 1o
MPaKTUYECKUE 3aHSATHS, | IUTEpaATYpa, TEKYIIETOo
CaMOCTOSITEILHO
Ne CEMHUHAPCKUE 3aHATHUS, | peKOMEHAyeMas | . KOHTPOJIS
Tema u conepxanue 17} pabote
ILIL. nabopaTopHbIe paboTHL, | CTyICHTaM yCIIEBa€MOCT
crynenTos (CPC)
camocTosiTellbHas paboTa U |(HOMepa u3 u
TPYAOEMKOCTb (B Hacax) CIIUCKA)
JIK |ITP/CEM |JIP |CP
1 2 3 4 5 6 7 8 9
Beenenue 3 3 6 [JI.1 ITo criucky | Tect B
. J.2 BOIIPOCOB Cucreme
Hcropus pa3Butrs 30H10BON MUKPOCKOTIHH.
JI. 3 HOATOTOBKA K | IEHTpaJIN30B
®dusnueckue ocHoBel ACM
1 J. 4 TECTy AHHOTO
JL. S TECTUPOBAHU
g baml'y
Moodle
CrpykrypHas cxema ACM u CTM. 3 3 6 J.1 [ToaroroBka k Tect B
Annaparypa s CTM. J. 6 JIOITYCKaM K Cucreme
N3mepurenbabie MmeTogukun CTM J.9 7a00paTOPHBIM | LIEHTPAJIU30B
2 pabotam aHHOTO
TECTUPOBAHU
g baml'y
Moodle
Amnmnapatypa st ACM. 3 3 6 J.7 pacuer Tect B
N3mepurenbabie MeToauku ACM J.6 [1apaMeTpOB Cucreme
J. 8 CKaHHUPOBAHMS B | LIEHTPAJIU30B
3 X0J1e aHHOTO
BBITIOJTHEHUS TEeCTUPOBAHU
OTYETOB I10 g bamlyY
naboparopabiM | Moodle
paboTtam.
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Mertponorudeckoe obecreueane ACM. 3 3 6 J.2 [ToaroroBka K OT4eTsl IO
KannGpoBka MUKPOCKOTIOB. JI.4 3aIUTE OTYETOB |J1a00OpaToOpH
TecToBbl€ peleTky. JJL 1 BIM paboTam
[Ipupoaubie 0OBbEKTHI I KATMOPOBKH.

Ckanupyromasi OJUKHEMOIbHAs ONTHYECKas 3 3 6 JI. 1 [ToaroroBka k OTtyeTsl 1o
MUKPOCKOTIHSI. J.3 3alUTe OTYETOB |JIabopaTopH
[IpuHnMn paboThl, OCHOBHBIE Y3JIbI U OJIOKHU. BIM paboTam
HcnonszoBanme MmetonoB ACM B ncciie10BaHNA 3 3 58 |J.1 IToxroroska K OTueTsl IO
HAHOCTPYKTYpP U TIOBEPXHOCTH TBEPJIOTO Tea. J. 8 3alIiTe OTYETOB |JIA0OPATOPH
HccnenoBanue OMOJIOTHYECKUX OOBEKTOB BIM paboTam
Bcero yacos: 18 - 18 [35,8

Ilpumeyanue 1. Yackl Ha CaMOCTOSTENbHYIO pa0OTY BKJIIOYAIOT BpeMs Ha MOATOTOBKY K 3K3aMeHY (KOHTPOJIb).




PeliTHHI-IIJIaH TUCHUNIINHBI

«DNEKTPOHHAS U ATOMHO-CHIIOBasi MUKPOCKOTIHS
(Ha3BaHME AUCIUIUIMHBI COTTIACHO paboueMy yueOHOMY IIIaHy)

[Tpunoxxenue Ne 2

HanpasieHue _ "Pamgmodusuka"
Kypc 4 , CEMECT] 7
Buapl yueOHOIl 1esiTeIbHOCTH Bamn za Yucno Bbamner
CTYACHTOB KOHKPETHOE 3a/1aHuil 3a MuHumanbHbIN MakcruManbHbIH
3aJaHue cemecTp
Monyas 1.
Texymmii KOHTPOIb 0 25
1. IIpoBepka KOHCIIEKTOB 5 1 0 5
2. Beimonuenue 1a6. padbot 5 4 0 20
Py6e:xHbIii KOHTPOJIB 0 25
3amnmra 0TYETOB 110 12,5 2 0 25
nabopaTopHBIM paboTam
Moayas 2.
Texymuii KOHTPOJIb 0 25
1. IIpoBepka KOHCIIEKTOB 4 1 0 4
2. Tecr 0,8 26 0 21
PyGe:xHbIi KOHTPOJIL 0 25
3ammra OTYETOB 110 12,5 2 0 25
J1a00paTOPHBIM padboTaM
HTOroBblii KOHTPOJIb
1. 3ager
IMoompureabHbie 6aJJIbI
1. Yyactue B HayuHbIX 0 10
KOH(epeHIUsIX C JOKIA0OM HIIH
yOIMKaLUs
IMocemaemocTh (0aIbI BHIYUTAIOTCS U3 OOIIEH CyMMBI HAOPaHHBIX
0aJIIoB)
1. IocereHye JIEKIIMOHHBIX 3aHATHIH -6 0
2. [NocereHye NPaKTUIECKUX 3aHATHIA -10 0
Hroro -16 110
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