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1. IlepedyeHb MIaHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHs MO JUCIUILINHE, COOTHECEHHBIX C
IVIAHMPYEeMbIMH Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeIbHON NPOrpaMMbl

[Ipu u3ydeHnn TUCUUIUIMHBI «30HI0Basi MUKPOCKOIIUS B UCCIIEJOBAHUN HAHOMATEPHAJIOB» Y
o0y4Jaromerocs 10JKHbI (POPMHUPOBATHCS CIIEIYIONNE KOMIIETSHIIUH, TIPETyCMOTPEHHBIX
denepanbHBIM rOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAaPTOM BBICILIETO MPO(ecCHOHATBEHOTO
oOpa3oBanus 1o HampasieHuIo noarotoBku 28.03.03 «Hanomartepuanbn (KBau KA
«bakanaBpy):

OIIK-1 ctocoGHOCTBIO MPUMEHATH 0a30BbIE 3HAHHUS MATEMAaTHIECKUX U €CTECTBEHHOHAYYHBIX
JTUCIHIUIAH, TACIUTUTHH 001enpo(eCCHOHAIBHOTO IUKIIA B 00beMe HEOOXOIMMOM B
po(hecCHOHATFHON AeATEIIEHOCTH OCHOBHBIX 3aKOHOB COOTBETCTBYIOIIMX HAYK,
pa3paboTaHHBIX B HUX TOJX0JIOB, METOJIOB M PE3yJIbTAaTOB MATEMaTHYECKOTO aHAIN3a
MOJEIUPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAIBHOTO UCCIIEI0OBAHUS;
OIIK-3 crtocoOHOCTBIO MPUMEHATH OCHOBBI METOJIOB MCCIICOBAHNS, AaHAIN3a, JUATHOCTUKH U
MO/IEJIMPOBAHMS CBOMCTB HAHOMATEPHAJIOB 1 HAHOCUCTEM HEOPTraHUYECKON U OPraHuYeCKON
MIPUPO/IbI, B TBEPIOM, )KHJIKOM, IelIe00pa3HOM, a3p030JbHOM COCTOSIHUY, BKJIIOYasi HAHOTUIEHKH
1 HAaHOCTPYKTYpHUPOBaHHbIE TIOKPBITHS, BHYTPEHHUE U BHEILIHUE TPaHUIIBI pa3aena (a3, a TakxKe
(bu3NYECKUX U XUMHUYECKUX MPOLECCOB B HUX UJIU C UX YYaCTHEM
[1K-3 crocoOHOCTHIO IPUMEHSTh HABBIKH UCTIOIB30BAHUS IPUHITUITOB M METOIMK KOMIUIEKCHBIX
UCCIIEIOBAaHUM, UCIIBITAHUN U IMAarHOCTUKU M3JIeUN U3 HAHOMATEPHAJIOB U MPOIIECCOB UX
MIPOM3BOJICTBA, 00paOOTKN U MOAU(UKAIINY, BKIIIOUAsl CTAaHAAPTHBIE U CepTU(UKALIMOHHbBIE
UCIBITaHUS;

Jlnst popMupoBaHUs yKa3aHHBIX KOMIETEHIIMH M OCBOEHHUs 0Opa3oBaTENHLHON MPOTPaMMBI
00yuaroUIuiics T0KEH MoKa3aTh CIIEIYIOUINe Pe3yIbTaThl 00YUYEHHs 10 JUCHUIUINHE:

dopmupyemas
Pe3ynbrarer oOydeHust komrereHuus |[Ipumevanue
(kox)
1. 3HaTh OCHOBHBIE XapAKTEPUCTUKU U MMAPAMETPHI OIK-1
IMOBEPXHOCTH TBEPBIX Tell
2. 3HaTh (pU3MUECKHEe OCHOBHI METOJOB OITK-3
SHAHS CKaHUPYIOIIEH 30HI0BO MUKPOCKOTIHH
3. 3HaTh U yMETh UHTEPIIPETUPOBATH MOTydaeMble
M300paKeHUs U JaHHBIE UCCIICIOBAHUN IS K-3
[PA3JTMYHBIX METOJIMK CKAaHUPYIOIIEeH 30H0BOM
MUKPOCKOIIHU
1. Ucnonb30BaTh 3HAHUS, MTOJIy4E€HHBIEC IPU
M3y4eHUU (PU3HUECKUX OCHOB METOMa
CKaHUPYIOLLEH 30HA0BOM MUKPOCKOIINH, IIPH OIIK-1, OIIK-3

YV MeHus MCCIICIOBAaHUH CTPYKTYPhI KOH/IEHCUPOBAHHBIX
Cpell ¥ MPOIIECCOB B HUX

2. YMeHue BbIOUpaTh NoAXoas1Iy0 MeToauky C3M
TSI ICCIIETOBAHMSI KOHKPETHOTO THIA [1K-3
MOBEPXHOCTU TBEPJOTO TeJla

1. BnazeTs HaBbIKaMu POBEICHUS UCCIIEJOBAHUM
CTPYKTYpPbI KOHJIEHCUPOBAHHBIX CPEJ U MPOLIECCOB

. OIIK-1, OIIK-3
Bnanenuss B HUX C MCIOJB30BaHUEM METO/1a CKaHUPYIOLIEH
(HaBBIKH / BOHAOBO MUKPOCKOITUH.
OTIBIT 2. BraneTs HaBbIKaMH UCIIOJIb30BAHUS HAYYHBIX
NIEATEIBHOCT .
) [IPOrpaMM, PEATU3YIOIIUX METOJ] CKAHUPYIOLIECH
30HI0BOM MUKPOCKOIIMU U aHAJIM3a aTOMHOU [1K-3
CTPYKTYPBI TBEP/BIX TEI I10 PE3YJIbTaTaM
MO ICITMPOBAHUS.




2. Llesib ¥ MeCTO TUCHMILJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMsbl

JucuuruimHa «30HI0Basi MHKPOCKOINHUS B HCCIIEAOBAHWM HAHOMATEPHAJIOB» OTHOCUTCA K
00s13amebHOl 9aCTh padovYero y1eOHOTO TUIaHa.

JucuuruinHa usydaercst Ha 4 kypce B 8 cemectpe.

Leab10 TaHHOW AUCIUTUIMHBI SBISETCS BBIPAOOTKA Y CTYIEHTOB KOPPEKTHBIX MPEICTABICHHIA

0 MPUMEHEHUH METOJIOB 30HJI0BOW MHKPOCKOITUH ISl HCCIIEIOBAHHUS TIOBEPXHOCTH TBEPIBIX TEIl C
Pa3IMYHBIMU CIIOCOOAMU 30HI0BOM MUKPOCKOIIMH C HAHOMETPOBBIM Pa3pEIICHUEM.
JuctmruimHa «30HI0Bass MHUKPOCKOTIHS B HCCIEIOBAHWM HAHOMATEPHAJIOB» 3aKaHYMBACT ITUKI
mcuuIuH «DU3UKay, B KOTOPBIX paCCMAaTPHUBAIOTCS, B OCHOBHOM, KJIACCHYECKHE TPEACTaBICHUS
¢bu3uKM, W HAYMHAET O3HAKOMIICHHE C pesympTaraMud (U3WYECKUX OKCIIEPHMEHTOB U
TEOPETHUECKUMH TIPEACTABICHUSIMU B OOJACTH OSKCIEPUMEHTAIBHBIX METOJIOB HCCIIETOBAHUS
CBOWMCTB HAHOOOBEKTOB M MATEPUH B LIEJIOM.

J171s1 OCBOGHHSI TUCIUILTHHBI HEOOXO UMbl KOMITETCHIINHN, TIPEABAPUTEIHHO C(HOPMUPOBAHHEIC
B paMKax M3Y4eHUs CIEAYIOMNX TUCIUTUTHH: MOJICKYIIsIpHas (PHU3HKa, IEKTPHIECTBO U MarHETU3M,
ONTHKA, (PU3HUECKUN MPAKTUKYM, MaTeMaTUUECKUI aHaIH3.

UtoObl TPUCTYNHUTh K U3YYCHHIO JWCIUILTUHBI «30HI0BAsST MUKPOCKOINHUS B HCCIECIOBAHUU

HaHOMATEPHAJIOBY CTYJACHT JOJDKEH 3HAaTh OCHOBHBIC TOHSTHS M 3aKOHBI MEPEYHCICHHBIX BHINIE
JMCIUIUIAH, YMETh HaXOUTh TPOU3BOIHBIE (DYHKIMI U WX TpeIesbl, IMETh HaBBIKH HaXOXKICHUS
HEOTPECNIEHHBIX U ONpeACTICHHBIX UHTErPaioB GyHKIMNA. CTyAEHT JOJKEH UMETh MPEICTaBICHUS
00 OCHOBHBIX CpEICTBaX HW3MEPEHHH B JIa0OpaTOpHOM (PHU3UYECKOM TMPAKTHUKyME, YMETh
M0JIb30BaThCS U3MEPUTEIBHBIMU TPUOOPaMU B paMKax JJabopaTOpHOTo (GU3NYECKOTO MPAKTUKyMa,
MMETh HaBBIKH PACUY€TOB MOTPELUIHOCTEN MPSIMBIX U KOCBEHHBIX U3MEPEHU.
JucuumnnuHa «30HI0Bas MUKPOCKONHS B HCCIEJOBAaHMM HAHOMAaTEpUalOB) 3aKaHUMBAET IIHKI
CHEIHANbHBIX JUCHMIUIUH «ODKCHEPUMEHTAIbHbIE METOJbl HCCIIEIOBAaHUS HAHOMATEPUAJIOBY,
«ONEeKTPOHHAsT MHUKPOCKOTHS M MHKPOAHAIM3» B KOTOPBIX PaccMaTpUBAIOTCA, B OCHOBHOM,
KJIACCHYECKUE MPEJICTABICHUS MEKTPOHUKU U (PU3UKU TBEPIOTO Teja, U HAUMHAET O3HAKOMJICHHE
C pe3yapTaTamMH (PU3MYECKUX SKCIEPUMEHTOB M TEOPETHUYECKUMH MPEICTABICHUSAMH B 0OO0JIACTH
KBaHTOBOM TEOPHUU O CBOWCTBAX MUKPOOOBEKTOB M MATEPHH B LIEJIOM.

Jly1s ocBOEHMS AUCHUILITUHBI HEOOXO UMbl KOMIIETEHIUH, MPEABAPUTEIHHO cPOPMHUpPOBAHHBIE
B paMKax U3Y4YeHHsI CIEAYIOUINX JUCIUILTUH: MOJIEKYIspHas (PU3UKa, SIEKTPUIECTBO U MarHEeTU3M,
ONTHKA, (PU3HUECKUN MTPAKTUKYM, MaTEMaTUUYECKUI aHAJIH3.

UToOBl MPUCTYNUTh K U3YYEHUIO NUCHUIUIMHBI «30HI0Basi MUKPOCKOIHUS B HCCIEIOBAHUH
HAaHOMATEPHAJIOB» CTYICHT JOJDKEH 3HATh OCHOBHBIC MOHSATHS U 3aKOHBI MEPEUMCIICHHBIX BBIIIE
JTUCHUIUIAH, YMETh HaXOIUTh MPOU3BOAHBIE (DYHKIUN U UX MPENeNbl, UMETh HABBIKM HAXOXICHUS
HEOTPE/ICNIEHHBIX U ONpeAeNeHHBIX HHTEerpaioB GyHKIMA. CTYAEHT JOJIKEH UMETh MPEACTaBICHUS
00 OCHOBHBIX CpE€ICTBaX H3MEPEHUH B Ja0OpaTOpHOM (U3UYECKOM MPAKTUKYME, YMETb
M10JIb30BaThC U3MEPHUTEIBHBIMU NTPHOOpaMH B paMKax J1abopaTOpPHOTO (PU3UUECKOTO MPaKTHUKyMa,
MMETb HAaBBIKH PAacyeTOB MOIPEIIHOCTEN MPSAMBIX U KOCBEHHBIX U3MEPEHHIL.

3. Conep:xanue padoyeii nporpaMmmsbl (00beM AMCHHUIIMHBI, THIIBI H BHAbI y4e0HBIX

3aHATHI, y4eOHO-MeToAnYeCcKoe o0ecredyeHne CaMoCTOATeIbHON padoThl
00yyarmmxcsi)

Coneprxanue padoueit mporpammsl npezacranieHo B [Tpunoxennn Ne 1.



4, DoHJ OLIEHOYHBIX CPEeACTB MO JUCHUILJINHE

4.1. Hepeqeﬂb KOMIIeTEHIIHI C YKa3aHUuEM ITAlOB UX (l)OpMI/IPOBaHI/Iﬂ B IIpoiecce 0OCBOCHUSA
06pa3OBaTeHBHOﬁ nporpamMmmal. Onucanue nmoxkasareje u KPpUTEPUEB OICHUBAHUA
KOMIIeTEHIIUI Ha PA3JTHYHBIX 3Talmax ux (l)OpMHpOBaHI/Iﬂ, ONNHMCaAaHHuEC IKAJI OHCHUBAHUSA

Kox u ¢popmynupoBka KOMIETEHIINH

OIIK-1: crocoGHOCTh MPUMEHSTH 0a30BbIC 3HAHUS MATEMAaTHUECKUX M €CTECTBEHHOHAYYHBIX
JTUCIHIUIAH, TUCIUTUTHH 0011enpo(heCCHOHATBHOTO IUKIIAa B 00heMe HEOOXOIMMOM B
podecCHOHABHOM JIeATEIIBHOCTH OCHOBHBIX 3aKOHOB COOTBETCTBYIOIINX HAYK,
pa3pa6OTaHHI)IX B HUX ITOAXO0J0B, METOJ0B U PE3YJILTATOB MATCMATHYCCKOI'O aHajin3a U
MOJCIUPOBAHUSA, TCOPECTUUCCKOI0 U SKCIICPUMCHTAJILHOI'O HUCCIICJOBaHUA,

Oran [1nanupyemblie pe3ynbTaThl Kputepuu onieHnBanus pe3yabTaToB 00yUeHHUsI
(ypoBeHB) oOyueHust 2 3 4 5
OCBOEHHUS (mokaszaTenu JOCTHKEHUS «He «Y noBiner

KOMIIETEHIM| 3aJJaHHOT'O YPOBHS OCBOCHHS | yIOBJIETBOPHUTEI | BOPUTEIHH «Xopo | «OTmmo
u KOMTIETCHITHH ) HO» o» o” 7
[lepBsrii 3HATh TEXHUKY CKaHupyomen (1. He  3Haer|l.o0nanmae |1. 1.  3Haer
aTan 30HJJ0BOM MUKPOCKOIINH, JJIEMEHTapHbIX H|T o0masaer preMeHTap
(HauaNbHBIN |CKAHUPYIOIINE HIIEMEHTHI COBPEMEHHBIX AIIEMEHTAp |[3HAHUEM |HBIX "
YpPOBEHb)  |30HJOBBIX MUKPOCKOTIOB; npo0iem HBIX U|3JIEMEHTa |COBPEMEHH

HEJI0CTaTKU CKaHEPOB MUKPOCKOTIHA COBPEMEH |pHBIX H[pIX
(HENMMHENHOCTB, KPHIT, HBIX coBpeMe podiaem
TUCTEpe3nC). Y CTpONCTBA TS nmpobjieM |HHBIX  MHKPOCKO
MPELIM3UOHHBIX NTEpEeMEECHHI MHUKPOCKO |poOJIeM [uu
30H]1a U oOpasima 1985071 MHUKPOCK
omuHu  3a
UCKJIIOYE
HUEM
HEKOTOP
BIX
Bropoii VYcerpoiicTBa 11 MPEUM3HOHHBIX 1. HEe ymMeeT . yMeeT . ymeer |l. ymeer
JTan nepeMenieHuil 3011a 1 00pasiia. [IPUMEHSATh OCHOBBIPUMEHSTh [PUMEHSATHIPUMEHSITh
(6azoBbIit  |3ammTa 30HIOBBIX MUKPOCKOIIOB BHAHUN AJIst CHOBBI )CHOBBI  [OCHOBBI
YPOBEHB)  |OT BHEIIHUX BO3JCHCTBHIA. MpEICTaBICHUS  |HAaHUU A7 [HAaHWH JUIBHAHUHN 1715
Crabunuzanus TepMojpeiia  [MpuUMeHEeHUs: OCHOHPEACTABICHPEICTABI(IPEACTABIIE
MOJIO’KEHHUS 30Ha HaJ| DIIEKTPOHHUKHU ISt (vst HUS
MOBEPXHOCTHIO [pUMEHEHUS[PUMEHEHUTPUMEHEHY]
CHOB [ OCHOB [l OCHOB
MMKPOCKOITMINKPOCKOIMUKPOCKOI
L. 11 12078
Tperuit sran|@unprpanus C3M 1.He Bnaneer Binazeer |l. Bnazmeell.Bnaneer
(TTOBBILIEHH |[M300pa’keHUI. BHAHUSMH O BHAHUSIMH (3HAHUSIMUBHAHUSMU (
BIif ypOBEHB)|MeTo/1bl BOCCTAaHOBIICHUS METO/IaX 30HJ0BOH0 METOJAaX (0 METOJAXMETOIaX
nosepxHoctu no ee C3M MHUKPOCKOIIUU BOHJIOBOM. BOHIOBOM BOHIOBOM.
n3o6pakenuto. CkaHupyroas MHUKPOCKOTIMUKPOCKOMHKPOCKOI
TYHHEJTIbHAsI MUKPOCKOIIHSI. 12078 Muu 1201

30HBI 711 TYHHETBHBIX
MHKPOCKOTIOB. KOHTAaKTa.




OIIK-3: crocoOGHOCTh MPUMEHSATH OCHOBBI METOJIOB MCCIIEIOBAHMSI, aHATTN3a, THATHOCTHUKHU U
MO/JIENIMPOBAHUS CBOMCTB HAHOMATEPUAJIOB U HAHOCUCTEM HEOPTAHUYECKOW U OPraHUYECKON
MPUPOJIBI, B TBEPIOM, KHJIKOM, T€JI€00pa3sHOM, a3p030JIbHOM COCTOSHHUH, BKJIIOUAsi HAHOTJICHKH
Y HAaHOCTPYKTYPHUPOBAHHBIE MMOKPHITHS, BHYTPEHHHUE U BHEIIHUE IPAaHULIBI pasaena ¢as, a Takke
(U3NYECKUX U XUMUYECKUX MPOLIECCOB B HUX HIIU C UX yYaCTHEM;

Oran [Inanupyemblie pe3ynbTaThl Kputepuu onieHuBaHusI pe3yabTaTOB 00YUEHHUSI
(ypoBeHb) oOyueHus 2 3 4 5
OCBOEHUSI (Tmokazarenu JOCTHKEHUS «He «Y noBner

«Xopou | «OTIn4HO
KOMIIETEHIY| 3aJaHHOT'O YPOBHS OCBOCHUS | yIOBJICTBOPUTEIIb | BOPUTEIIbH
u KOMITCTCHIIH) HO» o» o” ”
[lepBrlii CkaHMpYIOIIHE IEMEHTHI 1. He  3Haer|l.o0nanmae |1. 1.  3nHaer
JTan 30H/JIOBBIX MUKPOCKOIIOB; JJIEMEHTapHbIX H|T 00Jaaer preMeHTap
(HauanbHBIN [HEJOCTATKU CKAHEPOB COBPEMEHHBIX AJIEMEHTAp |[3HAHUEM |HBIX u
YpOBEHB)  |(HETMHEHHOCTBH, KPHII, npobiem HBIX W [3JIEMEHTA COBPEMEHH
rUcTepesnuc). YCTpoucTBa Uil  [MUKPOCKOTIHH COBPEMEH |pHBIX H}pIX
MPEIU3UOHHBIX TTepEeMEeIeHUN HBIX coBpeMe [pobiieM
30H1a 1 0Opasma. 3amnura nmpobyeM |HHBIX MHKPOCKO
30HJIOBBIX MUKPOCKOTIOB OT MHUKPOCKO |IpOOJIeM [TUU
BHEIIHUX BO3JICHCTBHIA. 1814051 MHKPOCK
Crabunuzanus Tepmoipeiida onuM  3a
TMIOJIOKEHMSI 30H]1a HaJl UCKJTIOYe
MTOBEPXHOCTHIO HUEM
HEKOTOP
BIX
Bropoit Crabunuzanus Tepmoapeiida (1. He ymeeT . ymeer . ymeetr |l. ymeer
aTan MOJIOKEHMSI 30H1a HaJl MPUMEHSITh OCHOBHIPUMEHSTH [PUMEHSATHIPUMEHSTh
(6a30BbIN  |TOBEPXHOCTHIO BHAHUU AJIs1 CHOBBI )CHOBBI ~ [OCHOBBI
ypoBeHb)  |DopmupoBaHHEe W 00pabOTKA[MPEACTABICHUS  |HAHWK JUIS [HAHWUW IJIBHAHUM JJ1s
C3M n300pakeHUH. IPUMEHEHHUS OCHOHPECTABICHPEICTABII(IPEACTABIIC
YcTrpanenue UCKaXEHUH, PIIEKTPOHUKHU ISt (vst HUS
CBS3aHHBIX C HEHICATbHOCTHIO [pUMEHEHUS[PUMEHEHUTPUMEHEHY]
CKaHepa CHOB [ OCHOB [l OCHOB
TUKPOCKOTMUKPOCKOTMUKPOCKOTT
L. [ 12078
Tperuit aran|Cxanupyromias TyHHEJIbHAS 1.He BnazeeT Brajgeer |l. Bnazeell.Bnaaeer
(TIOBBIIIEHH |MUKPOCKOTHUS. 30HIBI IJIs BHAHUSMH O BHAHUSIMH 3HAHUSIMUBHAHUSMU (
bl YPOBEHB )| TYHHEJIbHBIX MUKPOCKOTIOB. METO/1aX 30HJJOBOM0 METOJaX (0 METOAaXMETO1aX
N3mepenue nokaabHOU pabOTHl  [MUKPOCKOTIHH BOHJOBOM. BOHJIOBOI BOHIOBOA.
Bbixoaa B CTM. U3mepenue MHUKPOCKOTIMHKPOCKOMHKPOCKOTT
BOJIbT-aMIIEPHBIX 12078 MU 12078
XapaKTEPUCTUK TYHHEJIBHOTO
KOHTakTa. Cucrema yrnpaBieHUs
CKaHUPYIOLIETO TYHHEIBHOTO
MHUKPOCKOTIIA.
KoHcTpykiun ckaHupyromumx
TYHHEJIbHBIX MUKPOCKOIIOB.




I1K-3: cnocoOHOCTh MPUMEHSTh HABBIKU HCIIOJIb30BAHUS MPUHIIUIIOB M METOJHK KOMIUIEKCHBIX
WCCIICIOBAaHUM, WCIBITAHUA W JUATHOCTHKH HM3ACIUNA W3 HAHOMATEpUAIOB M IPOILIECCOB HX
MIPOU3BOJICTBA, OOpabOTKM M MOIM(UKALNHU, BKIIOYAs CTAHAAPTHBIE U CEPTUPHUKAIMOHHBIC
UCTIBITAaHHSL.

OTan [Inanupyemble pe3ysbTaThl 00YUeHUS Kputepuu onieHuBaHus pe3ybTaToB
(ypoBeHb) | (TmOKazarenu JOCTHXKEHUS 33JaHHOTO 00yueHus
OCBOCHUS YPOBHS OCBOCHMSI KOMIIETEHITUH) 2 3 4 5
KOMIICTCHIIU «He «Y moBieT
«Xopoul | «OTIN4H
31 Y/IOBJIETBO | BOPUTEIHH
o» o»
PHUTETHLHOY o»
[lepBriii BAX xonrakra meramn-metaiul, BAX  |1. He 3Haet|1l.00manae |1. 1. 3Haer
Jran KOHTAKTa METaJUI-TIOJTYITPOBO/IHUK. AJIEMEHTap |T o0Jamaer pjieMeHTa
(mavanbHbi | TyHHETBHAS CTIEKTPOCKOIIHS, CUCTEMA  |[HBIX M [2JIEMEHTAp [3HAHUEM [PHBIX U
YPOBEHB) YIPABJICHHUS] CKAHUPYIOIIETO TYHHENIb- |COBPEMEH |HBIX 1 [3JIEMEHTAa |COBPEMEH
HOro Mukpockormna. Koucrpykmuu HBIX COBpPEMEH |pHBIX HHBIX
CKaHMPYIOUIUX TYHHEIbHBIX npoOyieM  |HBIX coBpeMe [podiaem
MHKPOCKOTIOB. MHUKPOCKO |MpO0OJIEeM |HHBIX MUKPOCKO
1905071 MHUKPOCKO |poOJIeM [TUu
1807051 MHUKPOCK
OoImuu 3a
HCKITI0UE
HUEM
HEKOTOP
BIX
Bropoit BAX xonrtakTa metaim-meramt, BAX (1. He ymeeT|. ymeer . ymeer |l. ymeer
aran KOHTaKTa METaJUI-TTOJTYITPOBOTHUK. MPUMEHSATH [PUMEHSATD [PUMEHITHIPUMEHSTY
(6a3oBerii | TyHHEIBHAS CIIEKTPOCKOIHSI, ATOMHO- |OCHOBBI CHOBBI )CHOBBI ~ (OCHOBBI
YPOBEHB) CUJIOBAsi MUKPOCKOTIUA. 30HIOBBIE SHAHWUN IAHAHUN 11 [HaHUW JUIBHAHUN
JTATYMKHA aTOMHO-CHJIOBBIX MHKPO- MpEACTaBICIPEICTABICHPEACTABIIIIS
ckomoB. KoHTakTHas aTOMHO-CHJIOBas |HUS 151 (s MPEACTABII
MHUKPOCKOTIIHSI. 3aBUCUMOCTD CUJIBI OT  [IPUMEHEHUIPUMEHEHUS[PUMCHCHICHUS
PAcCTOSTHUS MEKTy 30HI0BBIM 1 OCHOB CHOB [ OCHOB  [IpUMEHEH
JTATYMKOM U 00pa3IoM. DIIEKTPOHHUKIUKPOCKOITHIMKPOCKOTHS OCHOB
1% I 71 MHKPOCKO]
15974
Tpertwnii aran|KonebareapHbie METOJUKHU ACM, |l .He Biaageer |l. Biageeill.Bnameet
(TIOBBIIIEHH |BBIHYXKJICHHbBIE KoJeOaHMsBIIalceT  BHAHUAMU (BHAHUSIMHUBHAHUSIMHU
bIil YpOBEHB )|KaHTHIIEBEPA. "IToTyKOHTAKTHBIN'" BHAHUSIMHU 0O METOJIaX [0 METOAAX0 METOAax
pexuM kosebanuii kanTwieBepa ACM,MeTonax BOHAOBOW. BOHIO0BOM 3OHIOBOM.
OnekrpocuioBas Mukpockornus (OCM).BOHI0BOM. MHUKPOCKOTIMUKPOCKOMHUKPOCKO]
[Mpunnmn padotsr DCM. MHUKPOCKO MU 085078 15074
JIByxmnpoxoiHas MeToauka. MarHuTHO- |TUU
cuioBas Mukpockonus (MCM).
KBasucrarnueckue meroauku MCM,
KosebaTenbHble MeToAuKH MCM.

KpI/ITepI/IHMI/I OLICHUBAaHUS SBJIAIOTCA 6anm>1, KOTOPBIC BBICTABJIAIOTCA MPCIIOJABaTCIIEM 3a

BUJIBI

,Z[I/ICL[I/IHJ'II/IHBI), MNEPCUUCIICHHBIX B peﬁTHHP-HHaHC JUCIUITIIIMHBI.

JACATCIIBHOCTH (OI_ICHO‘-IHBIC CpeI[CTBa) o HuToraMm M3Yy4YCHUA MOI[leCf/'I (paSI[CJ'IOB



4.2. Tunosbie KOHTPOJIbHBIC 3aJaHUA HWJIM HHBIC MaTepHaAJIbl, HCOﬁXO)lI/IMbIe AJIs
OICHKH 3HaHHﬁ, yMeHHﬁ, HAaBBIKOB U OIIbITA ACATECJIBHOCTH, XAPAKTECPUIYHOLIUX 3I3Tallbl
(l)OpMI/IPOBaHI/IH KOMIIETEHIIMH B nmpouecce O0CBOCHHUSA 06pa30BaTeJILHOI7l nporpamMmmal.
MeToanuyeckue MaTepualibl, ONpeacJdAIIue IMpoHeAypPpbl ONCHUBAHUA 3HaHHﬁ, yMeHHﬁ,
HaBBIKOB H OIIBITA AC€ATEC/IbHOCTH, XaPAKTECPUIYIOIIUX ITAIlbI (l)OpMPIpOBaHI/IH KOMIIeTeHIUii

Oranel
OCBOCHUS

Pesynbrarsl 00ydeHus

Komnerenius

OneHOuYHbIE CpPENICTBA

1-# »ran

SHauus

3HATh TEXHUKY CKaHUPYIOLIEH 30H/10BOM
MUKPOCKOIIMH, CKAaHUPYIOIIHUE FIEMEHTHI
30HJIOBBIX MUKPOCKOIIOB, HEJOCTATKU
CKaHEPOB (HEIMHEWHOCTb, KpHII,
rUcTepe3unc). Y CTpoucTBa st
MPELM3NOHHBIX NTEpEMEIEHUI 30H1a U
00pa3iia, aluTa 30HI0BBIX MUKPOCKOIIOB
OT BHEIIHUX Bo3aeiicTBui. Crabmin3anms
repMoipeiida monoxeHus 30H1a HaJl
IMOBEPXHOCTHIO. TyHHEnbHAS
CIIEKTPOCKOMNUS, CHCTEMa YIPaBIICHUS
CKaHUPYIOILIEr0 TYHHEIBHOTO
Mukpockona. KoHcTpykiuu
CKaHUPYIOIIUX TYHHEIbHBIX
MHKpockonoB. @unsTpanus C3M
M300paxkeHil, METOIbl BOCCTAHOBIJICHUS
noBepxHocTH 1o ee C3M n300pakeHnIo

OITK-1,
OTTK-3, TTK-3

TecT, KOHTpOJbHAs paboTa

2-11 ran

YMeHusa

'YMerb cHumaTh BAX KOHTakTa MeTami-
meTtami, BAX koHTakTa MeTaii-
MOJIYIPOBOJAHUK. YMeHue GOpMUPOBAHUS
1 00paboTku C3M n3o0pakeHmil.
'YcTpaHeHue NCKaXKEHUM, CBA3aHHbBIX C
HEHU/1eaIbHOCThIO CKaHepa, GHIbTpalIus
C3M wuzobpaxeHuii. Meto bt
BOCCTAHOBJICHHSI IOBEPXHOCTH 10 €€
C3M unzo0pakeHuto. 3aBUCUMOCTD CHITBI
OT PAcCTOSIHUS MEX]TY 30HIOBBIM
TATYNKOM U 00pa3IioM

OIIK-1,
OIIK-3, TIK-3

KontponbHas padota
Tecr

3-i1 aran

Bnaners
HaBBIKAMH

Brnagets Meronamu CKaHMpYIOLIEH
TYHHEJIBHOM MHUKPOCKOIIUH, HU3MEpPEHUEM
JoKaabHOM pabotel Bbixoga B CTM.
N3mepenne BOJIbT-aMIIEPHBIX|
XapaKTEPUCTUK TYHHEJIBHOIO KOHTAKTa.

Bnagerp MeTOmaMu — aTOMHO-CHJIOBOM
MUKPOCKOIIHH, 3IEKTPOCHIIOBOM
mukpockormmu  (OCM),  npuHIUNaAMH
paboTsI 9CM, JIBYXIIPOXOHAs
METOJIHKa, MarHUTHO-CHJIOBOM
MUKPOCKOTIHEHN (MCM),

KBazucraTndyeckue Metoauku MOCM,

KkoJieoarenpabie MeToauku MCM

OIIK-1,
OIIK-3, IIK-3

KonTpomibhas pabota, TecT




1.

O 03O L & WD

31

BOHPOCI)I mo JTMCHUIIJINHE

3auer gBIIsETCI OLCHOYHBIM CPCACTBOM IJI1 BCEX 3TAIIOB OCBOCHUA KOMHGTGHHI/II;’I.

IIpuMepHBIE BOPOCHI U1 3a4eTa:
TexHHKa CKaHUPYIOLIEN 30HI0BOM MUKPOCKOIIMH.

. CKaHMpYIOIIHE FIEMEHTHI 30HI0BBIX MUKPOCKOIIOB.

. Henocratku ckanepoB (HEJIMHEHHOCTb, KPUIL, TUCTEPE3NUC).

. YcrpoiicTBa Jis IPEIM3UOHHBIX MTepeMelIeHrni 30H1a 1 00pasiia.

. 3ammTa 30HA0BBIX MUKPOCKOTIOB OT BHEIITHUX BO3/ICHCTBHIA.

. Crabunmsanus Tepmoiperia monoKeHus 30H/a HaJl MOBEPXHOCTHIO
. ®opmupoBanue u 06padotka C3M n300pakeHHIA.

. YCTpaHeHUe NCKaXEHNM, CBA3aHHBIX C HEUJICATIbHOCTBIO CKaHepa

. @unbrpanus C3M nzobpaxkenuit

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

MeTop! BocCTaHOBJIEHHS TOBEPXHOCTH 10 ee C3M n300pakeHuno
Ckanupytomas TyHHEIbHast MUKPOCKOIIHS.

30H/1bI 17151 TYHHEJIBHBIX MUKPOCKOTIOB

N3mepenue nokanbHOM padoTel Beixoga B CTM

N3mepenne BOJIbT-aMIIEPHBIX XapaKTEPUCTUK TYHHEJIBHOTO KOHTAKTA.
BAX konTakta Mmetaim-metaiul, BAX KOHTakTa METauI-IIOIyIIPOBOIHHUK
TyHHENbHAST CHEKTPOCKOTIHS

Cucrema ynpasnenust CTM

KoHcTpykinu ckaHUpYIOMTUX TYHHETBHBIX MUKPOCKOTIOB
ATOMHO-CHJIOBast MUKPOCKOTIHSI.

30H/I0BbIE TATYUKH ATOMHO-CUJIOBBIX MUKPOCKOIIOB

KoHTakTHas aTOMHO-CHIIOBasi MUKPOCKOTIHS

3aBUCUMOCTB CHJIbI OT PACCTOSIHUSI MEXAY 30HIOBBIM JaTYUKOM U 00pa3LomM
Cucrema ynpasneauss ACM nipu paboTe KaHTHIIEBEpa B KOHTAKTHOM PEKUME
Koneb6arensupie Metoauku ACM, BBIHYKIEHHBIC KOJICOaHUSI KaHTUJIEBEpa
"[MTonykoHTaKTHBIN" pexkuM Kosebanuii kantwieepa ACM
DIEeKTPOCUIIOBAS] MUKPOCKOIIHS.

MarsuTHO-CHIJIOBasi MUKPOCKOTIHSL.

Ksasucrarnueckue metoguku MCM, kojiebarenpHbie MeToguku MCM.
Cucrema ynpasneauss ACM, ODCM, MCM (konebaTenbHbIe METOIUKH).
bmmxuenonpHas ontuueckas Mmukpockomnus (BOM).

. 3ou161 BOM Ha ocHOBe ontuueckoro BojiokHa. Kondurypanuun BOM.

Bonpocm, B8bIHECEHHbIE HA CAMOCMOAMENIbHOC U3YUCHUE:

01N LN kAW —

AN DN BN WDN -

. DIIEKTpUYECKHEe CBOMCTBA IUAIEKTPUKOB. [Ipe3031meKkTpruiecTBo.
. DIEKTpOMAarHUTHAsI UHIYKIHSL. DIIEKTPOABUTATEIH.

. YIpyrocTs TBepbIX TEJ, YIpyras cuia.

. CiocoOsbI tudpoBoii pumbTpanuu.

. @ypbe npeobOpazoBaHue — MpsIMOE U 0OpaTHOE.

. DIEKTPOHHAs CTPYKTypa MOBEPXHOCTH.

. TyHHEnHpoBaHUE PIEKTPOHOB uepe3 dapwep.

. MarHuTHbIe CBOIICTBA MaTEpPHAIIOB.

Ilpumepnvie memul pepepamog:

. CerHeToaNeKTPUKH.

. [loneBast sneKTpoHHAS SMUCCHSI.

. Hudpoananorossie u ananoronudpoBsie MPeoOpazOBaTEIH.
. PabBoTa BbIX0/1a SJIEKTPOHOB.

. CBOOOTHBIE U BBIHYK/IEHHBIE KOJICOAHUSI.

. Ban-niep-BaasibCOBBI CHIIBI B3aMMOACUCTBHS.
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7. DeppOMArHEeTUKH.
8. Pa3zpeliienne B ONTUYECKUX MUKPOCKOTIAX.

B paMkax ucCnosip30BaHHS MOJYJTBHO-PEUTHHIOBOM CUCTEMBI 00Y4YEHUS U OL[CHKH
YCIIEBAEMOCTH CTYJEHTOB UTOT0BAasi OLICHKA 3HAHUW CTYAEHTA 110 JUCLUIUIMHE IIPOU3BOJUTCSA 110
cymMe OaJIIOB, OJYYEHHBIX B paMKaX TEKYIIEro U pyOeKHOTO KOHTPOJIS 3HAHUH, YMEHUH U
HaBBIKOB B TEUCHHE CEMECTPA, U 0AJIIIOB, MOIYYEHHBIX HA 3K3aMEHE.

Kpurtepun oueHuBaHUSA 3HAHUN:

[Toxa3zaTenu cpopMHUPOBAHHOCTH KOMIIETECHIIHH:

Kputepusmu orieHuBaHUs SBISAIOTCA Oallibl, KOTOPbIE BBICTABJISIIOTCS MPEINOJIaBaTEIEM 3a
BHJIBI JCSATEIBHOCTA (OLICHOYHBIE CpPEACTBA) MO MTOraM H3ydyeHus Mojayiend (pas3ziesion
JTUCHMIUIMHBI), IEPEYUCIIEHHBIX B PEUTHUHI-TUIaHE AUCUUIUINHBI (0714 9K3aMena: TEKYIUH KOHTPOJIb
— makcumyM 40 6aioB; pyOeKHBIM KOHTPOJIh — MakcUMyM 30 GasuioB, MOOIIPUTENHHBIC OAJIITBI —
MakcuMyM 10; ona 3auema. TeKymuil KOHTPOJIb — MakcuMyM 50 GaioB; pyOeKHBIM KOHTPOIb —
MakcuMyMm 50 6aJIsIoB, TOOUIPUTENbHBIE OaTIBl — MakcuMyM 10).

[[Ixanel O1IEHUBAHUA:

(0ns1 ox30MeEHQ:

oT 45 10 59 6aNNIOB — «yIOBIETBOPUTEITHHOY;

oT 60 10 79 GaIIIOB — «XOPOTION;

oT 80 GaJIJIOB — «OTIIMYHOY.

0714 3auema:
3auTeHo — oT 60 10 110 peittuHroBbIx 6aoB (BKiItoyas 10 mOOHIPUTENbHBIX 0allIOB),
He 3a4TeHO — OT () 10 59 peUTUHTOBBIX OAILIIOB).

3a oTBeTHI HA BONPOCHI OMJIeTa BHICTABJIACTCS

- 15-18 6angoB, eciii CTYACHT Jaj TOJIHBIC, Pa3BEPHYTHIE OTBETHI Ha BCE TEOPETUUYECKHE
BOINPOCHI OMieTa, MpoJeMOHCTPUPOBAN 3HaAHUE (HOPMYII, TEPMUHOJIOTHH, MOHUMaHHE (U3NUYECKON
CyTH SIBJICHUH U SKCIIEPUMEHTOB, YMEHHE IOCJEOBATEIbHO W JIOTUYHO OTBEYaTh HA BOIPOCHI
Oowiera B 00beMe PEKOMEHIOBAaHHOU JIUTEPATYPHI.

Crynent Oe3 3aTpyJHEHUH OTBETWJI Ha YTOYHSIOLIME BOIPOCHI IMpEIojaBaress Io
MaTtepuagam ousera.

- 10-14 6a/1;10B BBICTABIISICTCS CTYACHTY, €CJIM CTYJICHT PAacCKphLI O€3 Cephe3HBIX OMUOOK 00a
TEOPETUYECKUX BOIIPOCa, OJJHAKO MMoKa3al npobdesnsl B 3HaHusAX 20-25 % oObema O6miiera. He Ha Bce
YTOYHSIOUIUE BOIIPOCHI ObUIN JaHbI KOPPEKTHBIE OTBETHI.

- 5-9 0aioB BBICTABIISIECTCS CTY/ACHTY, €CJIM JaHbI OTBETHI HA 00a TEOPETUYECKUX BOIPOCa B
o6wveme 35-50 % ot monHoro oreera. CTyIEHTOM JOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B
TOJIKOBAaHUM OCHOBHBIX MOHSTHIA, 3aKOHOB M (DOPMYJI, ONIICAHUU OCHOBHBIX IKCIIEPUMEHTOB.
CryneHT He aeT yIOBIETBOPUTEIBHBIX OTBETOB HA YTOUHSIIOIINE BOIIPOCHI IO OUIIETY.

- 1-4 6anna BBICTaBIISETCS CTYACHTY, €CIM OTBET Ha TEOPETUYECKUE BOTIPOCHI
CBUJECTEIHCTBYET O HEIOHUMAHHUH U KpaifHe HETIOJIHOM 3HAHUHM OCHOBHBIX MOHSATHIL, 3aKOHOB U
HKCIEPUMEHTOB, HJIM IOJHOCTHIO OTCYTCTBYET OTBET HA OJMH BOIIPOC U JOIMYIIEHBI CEPhE3HBIE
olMOKYU U poOesbl MPU OTBETE Ha BTOPOi Bompoc. Ha yTouHstoIIe BOMPOCH 1Mo OUJIETY He
MOJTy4€HBI OTBETHI UM OTBETH HA HUX B KOPHE OIIMOOYHBI.

3a pemeHue 3a1a4M HA IK3aMeHe BHICTABJISIETCS:

- 6 6amIoB , ecnu 3ajaua pelieHa MoJHOCTHIO U 0e3 3aMevaHui;

- 5 GannoB, eciu 3aada penieHa MoJHOCTHIO, HO €CTh HeOObINE HETOUEThI UITH
HECYIIECTBEHHAsI OIIMOKAa B YMCIIEHHBIX pacdeTax Wi MpeoOpa3zoBaHUsX;

- 4 Ganna, eciy Bce UCXOHBIE TIOJIOKEHUSI TEOPHH U JIOTHUECKUE BBIBOJIBI 3aIIMICAHBI BEPHO,
HO mpeoOpa3oBaHUs HE 3aKOHUEHBI WM B MPEOOPa30BAHMSIX JOMYIIEHA OITNOKA;

- 3 Gana, eclii B UCXOTHBIX YPAaBHEHUSX WU B UJEe PellIeHus JOMyIeHa cepbe3Has OmunoKa,
YTO MPHUBENIO K HEBEPHOMY PE3ylbTaTy WA OTCYTCTBYET OJHO M3 HEOOXOAMMBIX MCXOTHBIX
ypaBHEHUH, OJTHAKO BBITIOJIHEHBI MpeoOpa3oBaHusl, HAIIPABJICHHBIC HA TIOJYYCHHE OTBETA;

11



- 2 Ganna, eclid OTCYTCTBYET JIBa MCXOTHBIX YPAaBHEHMS U3 TPEX WIM YETHIPEX HEOOXOIUMBIX,
WM JoImymicHa rpy6a51 OLHI/I6Ka, CBUACTCIILCTBYIOIIAA O HCIIOHMMAaHUHN YCIIOBHA 3a1a4U, OJHAKO
MPUCYTCTBYIOT BCPHLBIC JIOTUICCKHUEC PACCYKACHHUA, UACA PCIHICHUSA, YACTUYHO IMPaBHUJIbHLIC
I[GﬁCTBHSI, HaIIpaBJICHHBIC HA MTOJIYYCHHUEC OTBCTA,

- 1 Gamnn, ecnu ecTh MPABUIBHO 3aIMCAHHOE OTHO MIIH JIBAa HCXOJHBIX MOJIOKEHHS TEOPHH WIIH
nacsa peuicHusda, HO HC CACJIaHO HUKAKUX I[ef/'ICTBI/II;’I JJIA ITOJIYYCHUS OTBECTA,

- 0 Ga/I0B — perieHrne OTCYTCTBYET MM MOJHOCTHIO OMIMO0YHO.
3a oTBeT Ha IONMOJHHUTEIbHBII BONPOC HA IK3aMeHe BHICTABJIAETCH:
-3 Gasna, eciM CTYJIEHT Jlajl UCUEPIIBIBAIOLIE TIOJHBIN U MPaBUIIbHBINA OTBET;
- 2 Gana, eclii OTBET BEpeH, HO JIaH HE B MOJHOM 00beMe y4eOHOM POTPaMMBI, WA COJICPIKHUT
HE3HAYUTCIBbHBIC OHII/I6KI/I,
- 1 Gayu, ecii OTBET HA BOIPOC JIaH, HO COJCPIKUT CEPhE3HBIE OMIUOKH HIIM OOJIBIITNE TTPOOEITHI B
W3JI0KEHHU;
- 0 ©ayIoB, €CITM CTYJICHT HE OTBETHJI HJTM OTBETUJ B KOPHE HEBEPHO.
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5. YueOHO-MeTOANYeCKOe U HH(POPMALIMOHHOE 00ecnedeHHe TUCHUTIIHHBI
5.1. IlepeyeHb OCHOBHOM H JONOJHUTEIbHON y4eOHOM JIMTepaTypbl, He00X0AMMOM A5
OCBOCHMS IMCIUIIIHHBI

OcHoBHas1 JIMTEpaTypa:

1. B.J.MuponoB. OcHOBBI 30Haupytomieit MUKpockoruu. 2004 r.

2. C.A.PoikoB - "Ckanupyroias 30H10Basi MUKPOCKOIIHUS TOJYIIPOBOJHUKOBBIX MaTepUaoB U
nanoctpykryp", CIIb, Hayka, 2001, 53 c.

3. B.A.bsikoB, M.1.JIazapes, C.A.Caynus - CkaHupyro1iasi 30H10Basi MUKPOCKOIUS [yl HAYKH U
MPOMBIIIICHHOCTH. // “DIEeKTpOHHUKA: HayKa, TeXHOJorus, ousHec”, Ne 5, c. 7 — 14 (1997).

JonosHuTeILHAS JTUTEpPATypa:

1.B..ITanoB — Cxanupytoiasi TyHHeJIbHasi MUKPOCKOTIHS U CIIEKTpocKomus nosepxHoctu.// YOH,
T.155, Ne 1, ¢.155 — 158 (1988).

2. B.C.DnenpMan — Pa3BuTHe ckaHupyrolield TyHHEIbHOW U CHIIOBOM MUKpockonuu. // IIpudops! u
TeXHHKa dKcrepumenTa, Ne 1, ¢. 24 — 42 (1991).

3. B.K.HeBosun - "OCHOBBI TYHHETBFHO-30HI0OBOM HAHOTEXHOJOTHH: YueOHoe nmocooue", Mockaa,

MI'UJT (TVY), 1996, 91 c.

5.2. [lepeuens pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTU «AHTEepHeT» U
nmporpamMmmHoOro 06ecneqemm, HCOﬁXO}II/IMI)IX OJId OCBOCHUSA JUCIHUITJIUHBI

1. Dnekrponnas OmOmmoreyHas cucrema. Db bamlV. — CoOGcTBeHHas AMEKTpOHHAsT OMOIMOTEKa
y4eOHBIX W Hay4yHBIX DJEKTPOHHBIX H3JaHUM, KOTOpas BKJIIOYAET H3JaHUs IperojaBaTesieit
baml'VY. ABTOpH30BaHHBINA JOCTYI MO MAPOJIIO U3 000 Touku cetn MHTEepHeT. Perucrpamnms B
bubmuoreke baml'V, gampHeimmii moctym w3 r000M  Toukum ceth  MHTepHer. —
https://elib.bashedu.ru/

2. DnexkTpoHHas OWOMMOTEYHass cHUCTeMa .YHHBEPCUTETCKas OWOMMOTEeKa OHJIAlH. —
[TonHoTekcTOBass b/ y4eOHBIX M HAyYHBIX AJIEKTPOHHBIX M3AAHWH. ABTOPHU30BAHHBIA JAOCTYIN IO
napoJyiro u3 Jro0oil Toukn cetn MHTepHer. Perucrpamus B bubmuorexke baml'V, pampHeummii
JIOCTYI U3 0001 Touku cetr MuTtepuer. — https://biblioclub.ru/

3. DnekTpoHHas O6mOIMOTeYHas cucteMa m3aarenbcTBa .Jlanb. — [lomHoTekcTOBast b/ yueOHBIX 1
HAyYHBIX AJIEKTPOHHBIX W3JaHUN. ABTOPU30BAHHBIA JOCTYN IO MApOJIO U3 JII0OOM TOYKU CETH
Wutepuer. Perucrpamus B bubmuorexke baml'V, manpHedmumii noctyn w3 a000H TOYKH CETH
Hutepuer. — https://e.lanbook.com/

4. DnextponHbd karanor bubnnoreku bamlV — CrnpaBo4HO-TIOMCKOBBIN anmapar OMOTUOTEKH.
Bxurouaer B cebs cucteMy KarajioroB M KapTOTEK, CIpaBOYHO-OuOmuorpaduyeckuii Gponm. —
http://www.bashlib.ru/catalogi/

6. MaTepuajibHO-TexHUYecKasi 0a3a, He0OOX0AUMAas VIS OCYHIECTBJICHHS 00Pa30BaTeJbHOIO
npouecca no AUCUMIINHE.

Jlnist mpoBeieH sl IEKIIMOHHBIN 3aHATHI MCIIONIb3YeTCsl ayAUTOPHBINA (GOH] PU3HKO-
TEXHUYECKOT0 MHCTUTYTA (415 ayauropus).

JIaGopaTopHbIe 3aHATHUS IPOBOAATCS B CIIEHUATU3UPOBAHHON 1abopaTopuu (PU3HKO-
TexHUueckoro nHcruryra (118 xabuner). B Tabnuie 5 npuBeaeHs! cBeieHUs 00 OCHOBHOM
000pyZI0BaHNH, KOTOPOE MCIIOJIB3YETCs MPU BBIOJHEHUS J1a00paTOPHBIX PaboT.

MarepuajbHO-TeXHHYECKasA 0a3a, HeoOXoaAuMAasl AJisl OCYILEeCTBJIeHUs 00Pa30BaATEIbHOI0
npouecca no JUCHUILINHE PUBEICHA B TaOIuUIe:
Tabauya 5

HaumenoBanue Bun 3anstuit HaumenoBanue o0opyaoBaHusi, MpOrpaMMHOTO
CMEeLUANTN3UPOBAHHBIX obecrnieueHHs
ayJIUTOpUI, KaOWHETOB,
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nabopaTtopuit
1 2 3

Aynutopus 415 Ulekuun KoMmbioTep, MYJIBTUMEAUMHBIA  IIPOEKTOP,
bKpaH, Jocka, nporpammer: Windows, MS
Power Point

Aynuropus 118 JlaGopaTopHbie paboThI

10 CKaHUPYIOUIEH C3M Hanosastokarop |l
30HI0BOM (4 TepMHHAIOB)
MUKPOCKOIIUU

JlaGopaTopHble 3aHATHS N0 JUCHMIJIHHE U MIOPSAIOK X NPOBeIeHUs

OCHOBHBIE TEMBI TUCIHUILIHHBI «30HI0Basi MUKPOCKOTIHSI B UCCIIEIOBAHUA
HaHOMaTEepPHAJIOBY TPUBEAEHBI B Tabnuiax 3 u 4 paboyero miaHa, riae MOKHO 03HAKOMHUTHCS C
paciupoBKOI KaXKI0i TEMbl H OCHOBHBIMU IOHSATUSIMH, KOTOPBIE HEOOXOJIMO OCBOHTB 10
Ka)XXI0My MOIyITi0. B 3THX ke Tabnmiax moapoOHO Mporucana TeMaTHKa CaMOCTOSITETbHOM
paboTHI C yKa3aHWEM JINTEPATYPHBIX UCTOYHHUKOB. [10 KakI0i TeMe caMOCTOSTeTbHON paboTHI B
paboueii mporpaMmme yka3zaHbl COOTBETCTBYIOIIHE mMaparpadbl OCHOBHOW M IOTIOJHUTEIHHOMN
JUTEPaTyphI, KOTOPAst €CTh B JOCTATOYHOM KOJIMYECTBE B OMOMMOTEKE. PeKoMeH1yeTcst akTHBHO
MIOJIb30BATHCS AIIEKTPOHHBIMH pecypcaMu OMOTMOTEKN YU TATLHOTO 3aj1a (PU3UKO-TEXHHYECKOTO
WHCTHTYTA.

CamocrosTenpHy0 paboTy HY)KHO BBITIOJHSITh CHCTEMATHUECKH JUTS TTOCII€I0BATEILHOTO
MMOHUMaHUS MaTepraa ¥ TOTOBHOCTH K TPOMEKYTOUYHBIM M PyOEKHBIM KOHTpOJIsIM. [Ipu
BO3HUKHOBEHUH BOITPOCOB HEOOXOIMMO 00pamaThes K JEKTOPY B OTBEICHHOE BpeMs 3a
KOHCYJIbTaIreld. Bo3Mo)KHa KOHCYIbTAIHS C MCTIOIb30BAHUEM JICKTPOHHOM MOYTHI HITH
COIIMAJILHOM CETH.

O0s13aTenbHOE YCIOBHUE YCIIEITHOTO OCBOCHUS JIEKITMOHHOTO MaTepralia — BHUMATEIILHO
CITymath 0OBSICHEHHS TIPENoIaBaTessl, BECTH KPATKHI KOHCIIEKT, 33J1aBaTh BOIIPOCHI JIEKTOPY, €CIIH
BO3HUKAECT HEMIOHUMaHKe MaTtepraia. O4eHb MO0JIe3HO 0OpaTHTCS K JINTEpaType, KOTOPYIO
PEKOMEH/IOBAI MIPETIOIaBaTelb TI0 KaXKI0U JICKIIUHU, U YICHUTh HENIOHATHBIC MOMEHTHI. Eciti 1o
KaKOH-JIN0O MPUYMHE JISKIIMOHHOE 3aHATHE OBUIO MPOIYIICHO, MaTeprall He00X0AUMMO
popadoTaTh MO0 PEKOMEHAYEMOH IuTepaType, B MPOTUBHOM Cllydae cieayromias TeMa OyneT
HETIOHSTHA.

JIaGopaTopHbIe 3aHATUS TPEOYIOT PeABAPUTEIHHOM OArOTOBKH. [lomyuus y
Mpero1aBaTelis TeMy paboThl HEOOXO0AMMO: MPOPadOTATh TEOPETHUSCKHI MaTEepHaJ 1Mo TaHHOK
paboTe (JIeKIHOHHBIN OO M0 yueOHOM TUuTepaType); CIUIAaHUPOBAThH BHITIOJHEHHE JTa00paTOpHOI
paboOThI: YETKO ySCHUTH MOPSIOK BBITIOJTHEHUS paOOThI, TOJATOTOBUTH TIOPSIIOK COXPAHECHUS U
00pabOTKK NOJTYYECHHBIX PE3yabTaToB. [lepen BoImoHeHHEeM padoThl HEOOXOIMMO CAATH JOIYCK
npernoaaBatento. [locie noxyueHus pe3yabTaToB pacueTOB U UX MPEABAPUTEIBLHON 00paboTKH
HYXXHO TIPOAHAIM3UPOBATh NOJYYCHHBIC PE3YJIbTaThl, CPOPMYIUPOBATH BBIBOJI M MTOJITOTOBUTH
OTBETHI Ha KOHTPOJIbHBIE BOTIPOCHI, KOTOPHIE MPUBEACHHI B KOHIIE paboThl. Huke mepeunciena
TeMaTHKa Ja00opaTOpPHBIX PaboT:

1. Tlomyuenue nepBoro C3M n3zobpakeHusl.

O6paboTka n konmuecTBeHHbIH ananu3 C3M n3o0pakeHuil.

HccnenoBanue MOBEPXHOCTH TBEPABIX TEJ MOTYKOHTAKTHBIM METOJIOM aTOMHO-CHJIOBO
MUKPOCKOTIHH.

ApredakThl B CKaHUPYIOLIEH 30HI0BO MUKPOCKOIIHY.

Nzrorosnenue 30H70B 151 C3M MeTO/I0M 3JIEKTPOXUMUYECKOTO TPaBJICHUS.
HccnenoBanue MoBepXHOCTH T.T. METOJIAMH CKaHUPYIOIEH TYHHETbHOW MUKPOCKOITUH.
2D u 3D npexacrasienue C3M uzo0pakeHus.

wmn

No ok
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[lo wroram KaxxaoW JsabopaTopHOH pabOThl OQOpPMISETCS OTYeT, KOTOPBIH craaercs
IPEIO/IaBATEII0 Ha CIICIYIOIIEM I10CIIE BBIIIOIHEHUS TaHHOH paboTHI 3aHATHH.

OTuer JOKEH BKIIIOYATh!

- KpaTKO€ TEOPETHYECKOE BBEACHUE, OTPAXKAWLIee YCTPONCTBO, NIPUHLUI ACHCTBUS U
Ha3HAYEHHUE UCCIIEeyeMOro Ipubopa;

- 33/IaHH€ Ha BBIIIOJIHEHNUE Pa0OTBHI;

- IJIaH IPOBEACHUSI SKCIIEPUMEHTA;

- CXEMY YCTaHOBKH U €€ KPaTKOe ONMCAHUE;

- pe3yiabTaTbl U MX OOCYXJEHHE, B TOM YHUCIIE AHAJIU3 MOrPEUIHOCTU SKCIEPUMEHTA,
METOIUKY 00pabOTKH pe3yIbTaTOB,

-TEOPETUUYECKUE PACUEThI, aHAJIN3 MOJIyYEHHBIX JAHHBIX U CPAaBHEHUE UX C JIUTEPATYPHBIMU;

-BBIBO/JIBI;

- CIIMCOK MCIOJIb30BAHHOM JTUTEPATYpBHI.

I[To wroram kaxmoil mabopaTopHOW pPabOTHI TPENoaaBaTeNib BBICTABISAECT OICHKY,
YUUTBHIBAIOUIYIO MPEIBAPUTENBHYIO MOJArOTOBKY, OOBEM M KaueCTBO SKCIIEPUMEHTAJIBHOM YacTu
paboThl, TIIyOUHY OOCYKICHHS PE3YJIbTATOB U KAY€CTBO OTYETA.

"Y 10BNIETBOPUTEIBHO" BBICTABIIAETCS MPH BBINOJHEHUU pabOTHI MO0 CTaHJIAPTHOM cXeMe U
YIOBJIETBOPUTEIHHOM 3HAaHUU OCHOBHBIX 3aKOHOMEPHOCTEN U3y4aeMOTO SIBJICHHUS.

"Xopomo" BBICTAaBIAECTCA NMPU HAIWYUU TBOPYECKOIO, TIIATEIIBHO MPOJYMAaHHOTIO IUIAHA
paboThl, KAyeCTBEHHOTO BBIMIOJIHEHUS HKCHEPUMEHTAJIbHOM YacTH, JI€TAJIbHOTO aHalIM3a
MOJIyYE€HHBIX PE3y/IbTaTOB U XOPOLIUX 3HAHUN U3y4aeMOTO BOIPOCA.

"OtnuyHo" TpeOyeT HECTAaHJAAPTHOTO TOJX0Ja K BBITIOJHEHHIO pabOThI, BKIIOUEHUS B HEE
3JIEMEHTOB UCCIIEJIOBAHUS, MAIIMHHON 00pabOTKH Pe3yabTaTOB.

15



ITpunoxxenne Ne 1

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE
YYPEX/JIEHUE BbICHIEI'O OBPA3OBAHUA

«BAIIKUPCKHIM I'OCYJAPCTBEHHbBI YHUBEPCUTET»

OU3NKO-TEXHUYECKWUM MHCTUTYT

COJIEP)KAHUE PABOYEN ITPOI'PAMMBbBI

JAUCHUITIINHBI « 3OHI[OBa$I MHUKPOCKOIIMA B HCCICAO0OBAHNHY HAHOMATCPHUAJIOB» Ha

8 ceMecTp
(HaMeHOBaHUE AUCIUILINHBI)
OYHas

(dopma o0yueHHs

Pabouyro mporpammy OCyIIECTBIISIFOT:

Jlexmmn: opodeccop, a.¢.-M.H., FOmary3us IOnai MyxamMeToBuy,
(IOMKHOCTD, yU. CTENEHb, (.1.0.)

JlabGopaTtopHsbie 3ansTus: npodeccop, a.d.-M.H., FOMary3un KOnaii MyxameToBud

(MIOMKHOCTD, yU. CTENEHb, (.1.0.)

Bun paéorsl

O0BbeM TUCHUILINHBI

O6mras TpynoemkocTs nucuuruiabl (3ET / gacoB)

4/144

Y4eOHBIX 4acOB Ha KOHTAKTHYIO pabOoTy € MIPENo1aBaTelIeM:

JIEKIUH

24

HpaKTI/I‘IeCKI/IX/ CCMHHAPCKUX

1a00PaTOPHBIX

36

Jpyrux (rpynmnoBasi, UHIMBUyalbHAasi KOHCYJIbTALUS U MHBIE BUIbI
y4eOHOM NesTeNbHOCTH, IPeycMaTpUBAOIIie paboTy 00ydaromuxcs ¢

npenoaaBatenem) (PKP)

VY4eOHbIX 4acOB Ha CaMOCTOATENIbHYIO paboTy oOydatomuxcs (CP)

82

V4eOHBIX YacOB Ha MOATOTOBKY K

sK3aMmeny/3auety/muddhepennnpoBanHomy 3auery (KonTtposs)

dopma KOHTPOJIS:
3auer 8 ceMECTp
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Tabmuma 3

dopma usyyeHus

@opMa KOHTPOJIA

matepuainos (nekuuy, | Kon-so | OcHoBHas u 3ananus 1o Komaect CaMOCTOSITEIIBHON
No IPAKTUYECKUE 3aHATHA,| YacOB |IOTOJHUTENbHAsI|  CaMOCTOSTEIbHON 5O YACOB paboTHI CTYICHTOB
i Tema u conepxanue CEMUHAPCKHE 3aHATHUSA, |[AYAUTOP| JHUTEPATYPA, paboTe CTYAECHTOB ¢ CAMOCTOS (KOJITIOKBUYMBI,
nabopaTopHble padoOThl,| HON | peKOMEHyeMas | yKa3aHHEM JINTEPATyphl, KOHTPOJIbHBIE PA0OTHI,
camocCTosiTeNIbHas | pabOThl |  CTyAEHTaM HOMEPOB 3aa4 T. padorer KOMITIBIOTEPHBIE TECTHI
pabora) U T.I1.)
1 2 3 4 5 6 7 8
Mogayas 1: Texnuka ckaHupyrouieii 30H10B0H MUKPOCKOIIUH
BBenenue. TexHnka CKaHUPYIOIIEH]
30HJ0BO MUKPOCKOIIUH.
CKaHHPYIOIINE AIEMEHTHI
30HJIOBBIX MUKPOCKOTIOB.
Henocrarku ckanepoB
(HETMHEHHOCTD, KPHII, TUCTEPE3HC). Jlexkuusi 2 DIIEKTPUUYECKHE
1 YcTpoiicTBa JU1 IPELU3HOHHBIX [1]; CBOMCTBA JIUAJIEKTPUKOB. 5 TTHchMeHHbIi 0poc
repeMenieHnii 30H1a 1 o0pasia. JTaGopaTopHbie 6 [2], Benenue | IIbe3037€KTPUYECTBO.
3aIuTa 30HI0BBIX MUKPOCKOIIOB |3 patys CernerosnekTpuku. [1]
OT BHEUTHUX BO3ICHCTBUIA.
Crabuiu3anus TepMoapeida
MOJIOKEHUSI 30H/a HaJl
MOBEPXHOCTHIO
dopmupoBanue u oopadbotka C3M 5
n300pakeHuil. YcrpaHeHue Jlekuus FICKTPOMATHITHAA
MCKa)KCHMI, CBA3aHHBIX C 4 2,§1.1-14 MLy RIUTL .
DneKTpoABUTATEIH. Be16opounslii omnpoc,
2. [HEuAeaTbHOCTHIO CKaHepa. 3 (¢.60-69) 6
nrpais C3M H200paxeHiit. |Tagoparopsre 4 4, 1.2 VYHpyrocts TBEpABIX Tel, KOHTpOJIbHAs paboTa
ynpyras cuina. [2] § 1.5,
MeTo1bl BOCCTaHOBJIEHUS 3AHSTHS

nosepxHocTy 1o ee C3M

1.6
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M300paKeHUIO

Moayas 2. CkaHnupywouas

TYHHCJIbHaAsA MUKPOCKOIINA

CkaHupymoiasi TyHHeJIbHas
MUKPOCKOTHS. 30H/BI s

KBanTOBO-MexXaHNYECKOE

KoHCTpyKIIMu CKaHUPYIOLINX
TYHHEJIbHBIX MUKPOCKOIIOB.

Jlekuusi 2,84.1-4.7 -
TYHHEJIbHBIX MUKPOCKOTIOB. 3 13 MIPEJICTaBICHHUE O Br16opounbIii ompoc,
M3mepenue JTokaTbHON pabOThI 4’ rn' 5 TYHHEJIUPOBAHUU KOHTpOJIbHAsI paboTa,
Beixoa B CTM. M3Mepenue BOJIBT- JTaGopaTopHbie 2] ﬁ ' No3 | ICKTPOHOB. [ToneBas 3ammTa oTyeTa
AMITCPHBIX XapaKTEPUCTHK SaHATHA S AIIEKTPOHHAS SMHCCHSL.
TYHHEJIbHOTO KOHTAKTA.
BAX xoHTaKTa MeTaJlJI-MeTall,
BAX kxoHTakTa MeTai- PaGota BHIXOA
oJTyripoBOAHUK. TyHHEIbHAS Jexuus 2,§5.1-53
AIIEKTPOHOB.

criekTpockonus Cucrema 3,113

ABJICHI CKAHHPYIONIETO 4 rs DJIEKTPOHHAsI CTPYKTYpa 3anura oTyeTa
yrp JlaboparopHbie ) H’ 'NO 53 MOBEpPXHOCTH. 2, § 3.7,
TYHHEJIBHOTO MUKPOCKOIIA. SAHATHS [2], JI. p. Ne 5, 38

Mony.

Jb 3. ATOMHO'CI/IJIOBaﬂ, JJIEKTPO- U MATHUTHO-CHJIOBAA MUKPOCKOIINA

ATOMHO-CHJIOBas MUKPOCKOIIHAL.

30H/I0BbIE JATYUKH AaTOMHO- 2,§2,3.1-3.6

. o Jlexkuus 32, ' Ban-nep-BaanbcoBbl KoHntposbpHast paboTa,
CHJIOBBIX MUKPOCKOIIOB. 3.9 .
K OHTAKTHASL ATOMHO-CIIORAS 31 3 CHUJIBI B3aUMOJCHUCTBHSL. peleHue 3aaau

Ta60paTopHELE S Yupyrocrts TBEpIBIX Tel,

MHUKPOCKOMHS. 3aBUCUMOCTb CHJIbI paTop 4, 1.5 HDVras cua amra oTuera
OT PacCTOSIHUS MEX/Y 30HIOBBIM SaHATHA [2], JI. p. Ne 2 yrpyr '
MAaTYNKOM U 00pa3IoM.
Cuctema ympasnenust ACM npu Jlexunst CBoOOAHBIE U
paboTe KaHTHIEeBepa B KOHTAKTHOM [2], JI. p. Ne 1 [BbIHYXICHHBIE 3amuTa oTyeTa
pexxume. KonebatenbHble TTaGoparopHste KOJIeOaHUsI.

18




MeTo Uk ACM, BBIHYKICHHBIC 3aHATHUS Crioco0b1 udppoBoi
KoJIeOaHUsT KaHTUJICBEPA. bunsTpanuu. Oypne
"[1omyKOHTaKTHBIN" pexum npeoOpa3oBaHue —
Kosnebanuii kantuieBepa ACM . npsiMoe U oOpaTHoE.
JIEKTPOCUIIOBAsE MUKPOCKOTIHS
(OCM). Ilpunun pa6otst 9CM.
JIByXIIpOXOHAasI METOAMKA.
MarHiTHO-CUJIOBasi MUKPOCKOTIHS ®du3rKa NOBEPXHOCTH, N
Jlexumst 2 Br16opounsIii ompoc,
(MCM). KBa3sucraruueckue 2,§6.1-6.3 JTUTIONH, 3apsTI0OBOE
8 KOHTpOJIbHAs paboTa,
Metoaukn MCM, kosiebaTenbHbIe [2], JI. p. Ne 4 |cocTOsIHUE TTOBEPXHOCTH.
JlaGopaTtopHnas pabota 4 3ammTa oTyeTa
MeToaukn MCM. deppoMarHeTuKu
Cuctema ympasienuss ACM, OCM,
MCM (kosie6aTeTbHBIE METOTUKH ).
bixHenonpHas onTUYecKas Pasperienue B
Mukpockonus (bOM). OITUYECKUX N
p ( ) Jlexums 2 2,§8.1-84 Br16opounsIii ompoc,
3ouael BOM Ha ocHOBe MHKPOCKOTIax.
[2], JI. p. Ne 7 8 KOHTpOJIbHAsI paboTa,
ONTUYECKOTO BOJIOKHA. Jludpakius ceeta.
JlaGopaTtopnas pabota 4 3ammTa oTyeTa
Kondurypamuun bOM. KorepeHTHOCTb.
24
HUTOIo 36 82 3a4yeT
60
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[Tpunoxxenue Ne 2
PeliTHHI — IJIaH JHCHUTIIITHHBI

<<3OHI[OB21$I MHKPOCKOIIMA B UCCIACIOBAHUHY HAHOMATCPHUAJIOB»

(Ha3BaHMe AUCIMIUIMHEI COIIACHO pabodyeMy y4eOHOMY ILIaHYy)

HanpasieHue «HanomaTtepuaneny, HanmpaBIeHHOCTH (Tpoduis) «OObeMHbIE HAHOCTPYKTYPHBIC
MaTepUaIIbD»

kypc 4, cemectp 8 2019 /2020 yu.r.

KommuectBo wacoB no yueOHOMY many 144, B 1.4. KoHTaKkTHas padboTa 60, camocrositensHas padoTa
82,

[Ipenonasarenu:

nexuuu FOmary3us FOnait Myxamerosud, A.¢.-M.H., mpodeccop.

npakTuaeckue 3ansaTus fOmarysun FOnait MyxameroBud, J1.¢.-M.H., mpodeccop.

Kadenpa: puzuku u TeXHOIOIMM HaHOMATEPUAJIOB

Buabl yueOHO# 1esiTeJIbHOCTH bamn 3a Yuciao baminer
CTYIEHTOB KOHKPETHOE 3alaHuH 3a Muuu- Makxkcu-
3aJlaHuE CEMECTp MQJIBHBIN | MaJIbHBIN

Moayab 1 «TexHuka ckaHupyouieil 30H10B0iH MUKPOCKOIIHUH.»

Tekymmii KOHTPOJIb

Tecr 1 4 5 0 20

Py0e:xHbIil KOHTPOJIb

1. KonTpomarHas pabora Nel 5 3 0 15
BCET'O I10 MOJIVJIIO 1 0 35

Moayab 2 «CkaHupywmasi TYHHeJIbHAas MHUKPOCKONHUS. ATOMHO-
CUJIOBASl, 3JIEKTPO- M MATHUTHO-CUJIOBasi MUKPOCKONMS
»

Texkyumii KOHTPOJIb
3. Konrposbnas padora No2 5 4 0 20
Py0e:xHblii KOHTPOJIb
1. Tect 2 3 5 0 15
BCEI'O I10 MOJIVYJIIO 2 0 35
IMoompurteabHbIe 0AJITbI
VYyactue B 0JUMIIMAgaX IO 00Iei 0 10
(uzuke (GayIBI 3a 33J1a4M TI0 ATOMHOM
¢buzuke)
HTOro noompuTeIbHbIX 0AJII0B 0 10
ITocemaemocTs (0a/UIbI BBIYHTAIOTCSH U3 0011eli CyMMBbI HAOpPaHHBIX 02JJ10B)
1. TlocemeHnue TEKIIMOHHBIX 0 -6
3aHITUN
2. Ilocenienne NpakTUYECKUX 3aHITHIA 0 -10
HTOroBbiii KOHTPOJIb
3auer 9 (Bompoc 6unera) (2 Borpoca |Makc. 18 6. |30
3 (mom. Bompoc) |2 Makc. 6 0.

yTBep)K,Z[CHO Ha 3aCCJaHuHn Ka(I)CIlpBI d)I/I3I/IKI/I 1 TCXHOJIOTMH 1 HAHOMATCpHUaJIOB

[Tporokon Ne 1 ot «30» aBrycra 2018 r.
3aB. xadeapoit /Myntokos P.P. /

[IpenonaBatenu /FOmary3un FO.M.. /
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