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COJIEP)KAHUE PABOYEN NPOI'PAMMBI JUCIIUILINHBI

[lepedenp TUTAHUPYEMBIX PE3YJIBTATOB OOYYEHHUS MO TUCIUTUIMHE,
COOTHECEHHBIX €  IUIAHUPYEMBIMU  pe3yjbTaTaMH  OCBOCHHS
oOpa3oBaTenbHON TporpaMMmbl  (C  OpHCHTAMEW Ha  KapThI
KOMIICTCHITU ).

MecTo TUCIUTUTAHBI B CTPYKTYpPE 00pa30oBaTEIbHONU MPOTPaAMMBI.

Conepxanue pabodeil mporpamMmbl (00BEM IUCHUIUIMHBI, THUIBI U
BUJIbI y4EOHBIX 3aHATUNA, Y4YEOHO-METOAMYECKOE OOecreyeHue
caMOoCTOATENbHON paboThl oOyuaronuxcs) [punoxxenne Ne 1

CDOHI[ OLICHOYHBIX CPCACTB 11O AUCHUIIIIMHEC

4.1,

[lepeueHb KOMNETEHLMI C yKa3aHHEM 3TaloB UX (OpMUPOBAHMS B
IPOLECCE OCBOCHHA O0Opa3oBaTeNIbHOM IporpaMMbl. OnucaHue
IIOKA3aTeNIe Y KPUTEPUEB OLICHUBAHUSA KOMIIETEHIINHA HA Pa3IMYHBIX
JTanax MHPOPMUPOBAHUS, ONTMCAHUE IIKAJ OLIEHUBAHUS

4.2,

TumoBele  KOHTPOJBHBIE  3aJaHUsl WJIM  HWHBIE  MaTepuabl,
HEOOXOAMMBbIEC JIsl OLICHKH 3HAHWM, YMEHUW, HABBIKOB M OIBITA
JIESITEIBbHOCTH, XapaKTEPU3YIOLIUX JTaIlbl dbopmMupoBaHUs
KOMITETECHIIUN B MPOIIECCE OCBOCHHS 00Opa30BATEIbHON MPOTPAMMBI.
Meroanueckue Marepuasl, ONPENEIAIOIIE IIPOLETYPHI
OLICHUBAHMS 3HAHWM, YMEHWH, HABBIKOB W OMbITA ACATEIBHOCTH,
XapaKTepU3YyIOIUX dTanbl GOPMUPOBAHUS KOMIETEHIIUM

4.3.

Peimune-naan oucyuniunwt (Ilpunoscenue No2)

YyebHo-MeToAMUEeCKOE W HMH(POPMAIMOHHOE  o0ecreueHue
JUCIMILTAHBI

5.1.

[lepeueHb OCHOBHOM U JIONOJIHUTEIBHOM Y4YeOHOUW JHUTEpaTyphl,
HEO0OXOAMMOM JIJIs1 OCBOCHHUSI TUCUUTLIIMHBI.

5.2,

[lepeuenb pecypcoB HH(POPMAIIMOHHO-TEIIEKOMMYHUKAIIMOHHOMN CETH
«/IHTEpHET» M TPOTPaMMHOTO OOEeCreyYeHUs, HEOOXOIUMBIX IS
OCBOEHUS JTUCIUIUINHBI.

10

MartepuanbpHO-TeXHIUECKas: 0a3a, He0OX0IUMast ISl OCYIIIECCTBICHUS
00pa3oBaTeILHOTO MPOIecca MO JUCITUTLINHE

11




1.IlepeyeHb MNJIAHMPYEMBIX Pe3yJbTATOB O0y4YeHMS MO0 JUCHHUILIAHE,
COOTHECEHHBIX ¢ IUIAHUPYEMBIMH Ppe3yJbTATAMH OCBOCHHUS 00pa30BaTeJIbHOM
NMPOrpaMmel (C OpMeHTAME HA KapThl KOMIIETEHIIUI1).

[Ipomecc w3ydeHHs AWCIUIUIMHBI HampaBlieH Ha (QOpMHpPOBAHHE DIEMEHTOB
caenyrommx komrnereHuuit B cootBercTBUM ¢ @I'OC BO um OIl BO no pgannomy
HaIPaBJICHUIO MTOATOTOBKHU:

IIK-1 cnocoOHOCTBIO HCTIOIB30BATH CIIELIMATIM3UPOBAHHBIE 3HAHUS B 00JIaCTH (PU3UKH
JUTSI OCBOEHUS MPOPMIBHBIX HU3HUUECKUX TUCHIUTLITUH

IK-2 crnocoOHOCTHIO MPOBOAUTH HAYYHBIE HCCIIEIOBAaHUS B M30paHHOM 001acTu
AKCIIEPUMEHTAILHBIX U (WJIH) TEOPETUUYECKUX (DPU3UUECKUX MCCIIECOBAHUMN C TOMOIIBIO
COBPEMEHHOM MPUOOPHOIT 0a3bl (B TOM YUCIIE CIOKHOTO (GU3HMUECKOTO 000PYIOBAHMS) U
MH()OPMAITMOHHBIX TEXHOJIOTUH C YYETOM OTEYECTBEHHOTO U 3apy0eKHOTO ONbITA

IIK-3 roTOBHOCTHIO MPUMEHATH HA MPAKTUKE MPOodhecCUOHATbHBIC 3HAHUSI TEOPUU U
METOJ0B (PU3NYECKHUX UCCIICTOBAHHMA

B Ttabnmune 1 npuBeneHbl OCHOBHBIE 3eMeHTHl 3YH (3HaHUSI-yMEHUS-HABBIKU) C
pacrpeiesieHueM UX M0 pa3BUBAEMbIM KOMIIETECHIIHUSIM.

Pesynbrarsl 00yueHus ®opmupyemas | [Ipumedanue
KOMIIETCHIIMS
(c ykazanuem
KOJa)
3HaHUs 3HATh TUIIBL, BUbI U IPUHLUI PaOOThI [1K- 1, TIK-2
CKaHUPYIOIIUX 30H0BBIX MUKPOCKOIIOB, I1K-3

METOJIMKY MOJTOTOBKH 00pa3IoB s
MIOCTAaHOBKHU U PEIICHUS] KOHKPETHBIX 3a/1a4
HaY4YHBIX HCCJIEIOBAaHUIN

3HaTh OCHOBHBIE (PM3NYECKUE METO/IBI, IIK- 1, TIK-2
METOMKH U 3aKOHOMepHOCTH HeoOxomumble | [1K-3

JUIS1 pellIeHUs HAYYHO-WHHOBAIIMOHHBIX 3aa4

VYMmenus YMeHnue ucnonp3oBaTh 3HaHus, nonydennsie B | [1IK- 1, [TK-2




paMKax TEOPETUYECKOr0 Kypca METOJ0B ITK-3
30H10BOM MuKpockonuu B ®KC s pemienus
Hay4YHO-MHHOBAIIMOHHBIX 3a7a4

YMeHMEe UCIO0Ib30BaTh MOJy4YECHHbIE 3HAHNS [K- 1, TIK-2
IIPY COCTaBJIEHUH U O(POPMIIEHUN HAYYHO- I1K-3
TEXHUUYECKOH IOKYMEHTAllUH, HAYYHBIX
0TYETOB, 0030POB, JIOKJIAJI0B U cTaTel
YMeHMEe UCIO0JIb30BaTh MOJy4YECHHbIE 3HAHWS [K- 1, TIK-2
IpH pa3paboOTKe HOBBIX METOJIOB U I1K-3
METOMYECKHUX M0JIX0/I0B B HAY4YHO-
VMHHOBALIMOHHBIM HCCIIEIOBaHUSIM

Biamers MeToaMKaMy CKaHUPOBAHUS [K- 1, TIK-2
Bianenus 00pa3noB npu padboTe ¢ 30HIOBBIMU TIK-3
(HaBBIKH / CKaHUPYIOIUMHU MHUKPOCKOIIAMU TIPU
OIIBIT pa3pabOTKe HOBBIX METOJ0B U METOIUYECKUX

[[ef[TeJII)HOCTI/I) moAX0J40B B HAYYHO-MHHOBAIITMOHHBIX
HCCIICAOBAHUAX U HHXKCHCPHO-
TEXHOJIOTHICCKOM JCATCIIbHOCTH,

Biianers MeToAMKON NPUMEHEHHS HAyYHBIX IIK- 1, I[IK-2
HUCCIEeN0BaHUN B MHHOBAIIUOHHON T1K-3
JIeSITEILHOCTH;

2. MecTo TMCUMILIMHBI B CTPYKTYPe OCHOBHO#i 00pa3oBaTe/IbHOM MPOrpaMMbl

Hucuuminna /monyns/ «CkaHupyloiiasi 30HAOBass MHUKPOCKOIMS» OTHOCHUTCS K
pazzaeny npodeccuonanpHoro nukia (b1.B.1.J1B.04.02 BapuaTUBHAsI 4acTh /AUCIUILINHA
1o BeIOOpyY/) DenepanbHOro rocyIapcCTBEHHOT0 00pa30BaTEIbHOTO CTaHAapTa BBICILIETO
oOpaszoBanmsi mo HampapiaeHuto moarotopku 030302 «Pwuszukay (kBanmuduKamus
/crenenb «bakanaBpy).

Jlnst ocBOCHMS TUCIUTUIMHBI /Momynst/ «CkaHUpYyromas 30HAOBasS MHKPOCKOIIHS
HEO0OXOMMO 3HAHHE CTYACHTaAMHU TEOPETUUYECKOTO MaTepHalia 1Mo JaHHOW JUCIUIUIMHE,
3HATh BHJIBI U THUIBI CKAHUPYIOUIUX 30HIOBBIX MHUKpockomnoB (C3M), mpuHIun ux
paboThl, BBIOOp peXKUMa CKAaHUPOBAHUS, METOAMKY TIOJATOTOBKH OO0pa3IoB s
MIPOBE/ICHMS KCCIICIOBAHUS, BBIMIOJHUTH JabopaTOpHbIE pPabOTHl C HUCIOJIL30BAaHUEM
C3M, nns 3akperieHdusl TEOPETUUECKOro Marepuaila U Pa3BUTHS HABBIKOB paOOThHI Ha
C3M. CryaeHTsl TOJDKHBI 00Ja7aTh 3HAHUSIMHU B 00J1aCTH (PU3UKH KOHICHCHUPOBAHHBIX
COCTOSIHH, CBOMCTBAMH HCCIIEAYEMbBIX MaTePHUATIOB, GPU3HUECKHUX MTapaMeTPOB.

3. Conep:xanue padoyeii mporpaMmbl (00beM JUCHUNJIMHBI, TUIIHI 1 BUbI

Y4eOHBbIX 3aHATHH, y4e0HO-MeTOANYEeCKOe 00ecredeHue CAMOCTOSITeIbHOI padoThl
o0yuaromuxcs) [Ipuioxxkenune Ne 1

4.(I)OHI[ OLCHOYHBLIX CPEACTB MO0 JUCHUIIJIUHE



4.1. IlepeyeHb KOMIIETEHIMHA ¢ YKAa3aHHEM JITAanoB UX (GOopMHPOBaHMS B mpolecce
0CBOeHHMsI 00pa3oBaTesibHOIl mporpammbl. OnucaHne MokKasartesieil U KpUTepUEB
OLICHUBAHHUS KOMIIETCHUMH HA Pa3JIMYHBIX dTanax ux GopMUpPOBaHMS, ONHCAHUE
LIKAJI OLlCHUBAHUS

ITK-1 cnocoOHOCTHIO UCTIOIB30BATh CIICUATN3NPOBAHHBIC 3HAHUS B 00JIACTH (PU3UKU
JUI. OCBOCHUSA MPOYUIBHBIX (PU3UUYECKUX TUCHUTUIUH

OBIIAA XAPAKTEPUCTUKA KOMIIETEHLINN

Tun KOMIICTCHIINH HpO(l)eCCI/IOHaJIbHaH KOMIICTCHIINHA BBIITYCKHHKA

oOpa3oBaTensHOM MpOrpaMMbl YPOBHS BbIcIiero oopaszoBanus (BO) 6akamaBpuar

IHINIAHUPYEMBIE PE3YJIBTATBI OBYYEHMUSA 111 POPMHUPOBAHMUSA
KOMIIETEHIIMX U KPUTEPUUN UXOLNEHUBAHUA

Oran [Tnanupyembie | Kpurepuu orneHHBaHMs pe3ylbTaToOB 00yUEHUS
(ypoBeHb) pe3yabTaThI 2 3 4 )
OCBOCHHUS oOy4deHus (HeynosnerBo | (YmoBaerBopu | (Xoporiio) (OtnuuHO)
KOMIETeHIM | (IoKa3aTenu PHUTEIBHO) TEJIBHO)
u JOCTHKEHUS
3aJJaHHOTO
YpOBHS
OCBOCHHS
KOMITCTCHIIHH )
[TepBeiii aTan | 3HaTh: CryneHt He Crynent Crynent 3Haet | CTyIeHT 3HaeT
(3HaHMSN) OCHOBHBIE 3HaeT UMeeT 00 OCHOBHBIX | OCHOBHBIE
MIOJIOKEHUS B OCHOBHEIC JaCTHYHBIC MOJIOKCHUS B | TIOJIOKEHUS B
obnactu (pU3MKHU | MONOKEHHUS B | 3HAHUS 00 obrnactu obnactu (hU3uKU
JUTSL OCBOCHHS obmactu OCHOBHBIX bu3uKy IS JUTSL OCBOCHHS
pOUITBHBIX busuky s MOJIOKEHUSAX B | OCBOCHUS PO UITHHBIX
JVICTIATUTHH; OCBOCHUS obiactn NpOoQHUIBHBIX | AWCIHMILINH;
CHEIHUAN3UPOB | MPOPHUIBHBIX | GU3UKHU AT TUCIUILINH; CHEIHaTU3UPOB
AHHBIC 3HAHUS B | TUCITUILIVH; OCBOCHUS UMeeT aHHBIC 3HAHUS B
o0nacTi pU3MKKN | HE UMEET OpOGMIBHBIX | CIIEUATU3UPO | 00IacTH (PU3NKH
JUTSL OCBOCHHS CHECIUAIN3UPO | JUCIUTLIVH, BaHHBIC JUTSL OCBOCHHS
pOoUITBHBIX BaHHbIE CHEIHaTU3UpO | 3HAHUS B PO UITBHBIX
JUCITUTLUINH. 3HAHUS B BaHHBIC obiactn TUCTIATLTAH
obnactu 3HaHUS B busuky 11
bus3uKy 115 obnactu OCBOEHUS
OCBOEHUS ¢buzuku s PO UITBHBIX
NPOQUIBHBIX | OCBOCHUS JUCITUIUTAH HO
TUCITUTLIIAH NpoGUIBHBIX | AOMyCKaeT
TUCTIUTLTAH HE3HAYUTEIIbH
ble OIIMOKH




Bropoii stan | YMerts: pemate | He ymeer He B nonnoit VYwMeer pemiate | YMeEET peuiath
(ymeHus) CTaH/IapTHHIE pemaTth Mepe MOXKET CTaH/IApPTHBIE | CTaHJAPTHHIE
CHEIUAIM3UPOB | CTaHAAPTHBIE | peliaTh CHEIHAIU3UPO | CIELHATU3UPOB
aHHBIC 337]a4M B | CIICHUATU3UPO | CTAHJAPTHBIC | BaHHBIC 33Ja4d | aHHBIC 33/1a4U B
buzuke BaHHbBIC 33/1a4M | CICHHATU3UPO | B PU3UKE, HO busnke
B u3nKe BaHHBIE 3a/1a4M | JOIyCKaeT
B (husuke HE3HAYUTEIbH
bIC OIIHOKH
Tperuii sran | Bianerts: He Brnaneer Bnaneer Hcnonb3yer Bnaneer B
(BageHme) HaBBIKAMU HaBBIKAMU HaBBIKaMU HaBBIKU MIOJIHOM Mepe
MOCTaHOBKH U MOCTAHOBKHU U | IOCTAHOBKU U | IIOCTAHOBKU M | HaBbIKAMU
peleHus peleHus pelnieHus pelieHus MMOCTAHOBKH U
CHEIHUAIM3UPOB | CIIEUUATU3UPO | CHEHUAIMUZUPO | CHIELHATUZUPO | PEHICHUS
AHHBIX 3371a4 B | BAaHHBIX 33J1a4 | BaHHBIX 33Jla4 | BaHHBIX 33714 | CIICIIHAIU3UPOB
busuke B (pusuke B (u3uke HO B (pu3uke aHHBIX 33/1a4 B
JIOITYCKaeT ¢buznke
OIHUOKHU

[ToxazaTenmu chopMUPOBAaHHOCTH KOMITCTCHITHH:
KPUTEPHUSMHU OTICHUBAHUS SBJISTFOTCS OQJITbI, KOTOPHIC BEICTABIISIOTCS MPEIOaBaTeIeM
3a BUJIBI JACSATEIBHOCTH (OIIEHOYHBIC CPEACTBA) 110 UTOTaM M3yYeHHUs MOAYJIeH (pa3aeon
JTUCITUTUTNHBI), TIEPEUNCICHHBIX B PEUTHHT-TJIaHE JUCITUTUTHHBI: TEKYIITUH KOHTPOJIb —
MakcumMyM 40 6aIoB; pyOeKHbIH KOHTPOJb — MakcuMyM 30 GasioB, OOUIPUTEIIbHbBIE
Oaytel — MmakcumyM 10.
[IIkabl OlIECHUBAHUSI:
oT 45 110 59 6anIoB — «yJOBICTBOPUTEIHLHOY;
ot 60 110 79 6aNIOB — «XOPOIIOK;

oT 80 0aJUI0B — «OTJIMYHOY.

Kona u ¢popmyaupoBka komnerenunu IIK-2
-CIIOCOOHOCTHIO MMPOBOUTH HAYYHBIE UCCIEAOBAHNS B M30paHHON 001acTu
AKCIIEPUMEHTATIBHBIX U (WJIH) TEOPETHUECKUX (PU3NIECKUX UCCIIETOBAHUI C TOMOIIBIO
COBPEMEHHOI MPUOOPHOI 0a3bl (B TOM YHCIIE CIOKHOTO (PU3HMUECKOr0 000PYIOBAHHUS) U
MH(POPMAIMOHHBIX TEXHOJOTHH ¢ yUeTOM OTEUYEeCTBEHHOTO M 3apy0eHOTO OTBITa

Twuno

OBIIAA XAPAKTEPUCTUKA KOMIIETEHILINU
npodgeccuoHaIbHAsA
o0Opa3oBaTenpHOI MporpaMMbl YpOBHsI Bbiciiiero oopazosanus (BO) 6akanaBpuar

KOMIICTCHIIMH

KOMIIETCHII A

BBIITYCKHHKA

ININTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUSA 1)1 POPMHUPOBAHMUSA
KOMIIETEHIIMN U KPUTEPUN UXOLIEHUBAHUA

Oran [Inanupyemblie Kputepuu onieHnBaHus pe3yabTaTOB 00yUEeHHUSI
(YypoBeHb) pe3yibTaThl 2 3 4 5
OCBOEHUS 00y4YeHHUs (HeynosnetBo | (Ynmosaersopu | (Xoporo) (OtnnyHO)




KOMITETCHIIN | (TIOKa3aTean PHUTEIHHO) TEJILHO)
u JOCTHKEHUS
3aJJaHHOTO
YPOBHS
OCBOEGHUS
KOMITETEHIIHI)
IlepBblii 5Tan | 3HATH: CTyneHT He CryneHnt Crynent 3Haetr | CTyneHT 3HaeT
(3HaHus) METOJUKHU 3HAET HAMEET METOJIUKHU METOJUKHU
IPOBEJCHUS METOJIUKH YacTUYHBIC IPOBEJCHUS MIPOBEICHUS
HAyYHBIX MIPOBEICHUS 3HAHUSA O HayYHBIX HAyYHBIX
WCCJICIOBAHUM B | HAYYHBIX METOJIMKaX UCCJIEJIOBAaHUM | MCCIIeJOBAaHUN B
n30paHHONI UCCIIEOBAaHUM | IPOBEIACHUS B U30paHHON n30paHHON
obnactu B U30paHHOU Hay4HBIX obsactu obnactu
IKCIIEPUMEHTA] | 00JIacTH WCCIICIOBAaHUM | SKCIIEPUMEHTA | SKCIIEPHUMEHTAI
BHBIX U (WJIH) AKCIIEPUMEHTA | B M30paHHOU JbHBIX U (W) | bHBIX U (HJIH)
TEOPETHUUECKUX | JbHBIX U (WIK) | obnactu TEOPETUYECKU | TEOPETUUYECKUX
buznueckux TEOPETUYECKH | DKCIIEPUMEHTa | X (GU3HUeCKUX | PU3NUECKUX
WCCJIEIOBAHMM C | X (U3UYECKUX | JbHBIX U (WIM) | UCCIEIOBAaHUN | MCCIIEIOBAHUN C
MOMOIIbIO UCCJICIOBAHUM | TEOPETHUUECKU | C IOMOIIBIO MTOMOIIBIO
COBPEMEHHOMN C IIOMOIIBIO X (pu3nyecKnx | COBpEMEHHOH | COBpEeMEHHOU
pUOOPHOI COBPEMEHHOH | MCCleoBaHUN | MpUOOpHOM pUOOPHOI
0a3bl (B TOM puOOpHOI C TIOMOIIBIO 0a3bl (B TOM 0a3sbI (B TOM
YHCIIe CII0KHOTO | 0a3bl (B TOM COBPEMEHHOU | uncie YHCIIE CII0)KHOTO
¢du3ugeckoro qucie npuOOpHOI CJIO’KHOTO ¢bu3nveckoro
000py/I0BaHus1) | CJIOXKHOTO 0a3bl (B TOM ¢usnueckoro | o0OpynOBaHU)
" ¢usmveckoro | 4ymcie o0opynoBaHusi | u
UH(GOPMAILIMOHH | 00OPYIOBAHUS | CIOXKHOTO )u nH(pOpMaMOHH
BIX TEXHOJIOTHHA | ) U ¢usndeckoro | HHGOPMAIMOH | BIX TEXHOJOTHMA
C y4eToM uH(pOPMaILMOH | 0O0OpPYIOBaHUS | HBIX C Y4eTOM
OTEYECTBEHHOTO | HBIX )u TEXHOJIOTHH C | OTEUYECTBEHHOTO
U 3apy0eXXHOTO | TEXHOJOTHH ¢ | HH(OPMAIMOH | YYETOM U 3apy0exXHOTO
OTIbITa y4eTOM HBIX OTEYECTBEHHOT | OTBITA
OTEYECTBEHHOI' | TEXHOJIOTUH C | O U
oun y4EeTOM 3apyOeKHOTO
3apyO€HOr0 | OTEYECTBEHHOT | OIbITa HO
OTIBITa ou JIOTTYCKaeT
3apy0eKHOr0 | He3HAUMTENbH
OnbITa bI€ OITUOKH
Bropoii otan | Ymers: He ymeer He B nonnoi YmMmeer YmMmeer
(ymenHus) MPUMCHSITH MIPUMCHSITh Mepe MOXKET MIPUMCHSIT MIPUMCHSITh
METOUKU METOJIUKH MIPUMEHSITh METOUKU METOJIUKH
NIPOBEICHUS MIPOBE/ICHUS METOJTUKH MIPOBEICHUS MIPOBEICHUS
HAyYHBIX HAYYHBIX MIPOBEICHUS Hay4YHBIX HAyYHBIX
WCCIIEIOBAHUM B | UCCIEAOBAHUM | HAYYHBIX HUCCIIEIOBAHUN | UCCIENOBAaHUH B
n30paHHOU B U30paHHOMN UCCIIeIOBaHUM | B M30paHHON n30paHHON
obnactu obnactu B U30paHHOMN obmactu obnactu
HKCIEpUMEHTAN | KCIIEpUMEHTa | 00JacTu IKCIIEPUMEHTA | DKCIIEPHUMEHTAN
bHBIX U (UJTN) JBHBIX U (WIHM) | DKCIIEPUMEHTAa | JIbHBIX U (WJIM) | bHBIX U (WIN)




TEOPETUUECKHUX
buznuecKux
HUCCIIENOBAHUHN C
MIOMOILIBIO
COBPEMEHHOM
npuOopHOI
6a3bl (B TOM
YHCJIE CJI0KHOTO

TEOPETUYECKHI
X (puznyeckmx
HUCCIEeq0BaHUN
C TIOMOIIIbIO
COBPEMEHHOM
puOoOpHOI
0a3bl (B TOM
qucIie

JIBHBIX U (W)
TEOPETUICCKH
X (U3HYECKHUX
HCCIIE0BAHUMN
C TIOMOIIIBIO
COBPEMEHHOM
MPUOOPHOI
0a3sl (B TOM

TEOPETUYECKH
X (puznueckux
HCCIENOBaHUN
C IIOMOILIBIO
COBPEMEHHO
npuOOpHOI
0a3bl (B TOM
qucie

TEOPETUUECKHUX
bu3HYECKUX
HUCCIIENOBaHUH C
MTOMOIIIBIO
COBPEMEHHOM
npuOOpHOI
0a3bl (B TOM
YHCJIE CII0KHOTO

¢du3nueckoro CJI0’KHOTO qucie CJIO’KHOTO ¢bu3nueckoro
o0opynoBanusi) | GU3NUYECKOTO | CIOKHOTO ¢usnyeckoro | 060pynOBaHMSA)
u obopynoBanus | pusznueckoro | o0OpyAOBaHHUS | U
UHPOPMALIMOHH | ) U o0opynoBaHusi | ) MH(POPMALMOHH
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OTbITa OTEUYECTBEHHOT | yYETOM OTEUYECTBEHHOT' | M 3apyOE’KHOT0
ou OTEYECTBEHHOT | O U OTIBITA
3apyOeKHOTO | O M 3apyOeKHOTO
OIIbITA 3apy0eXHOro | OIbITa, HO

OIIbITa, HO JIOTTYCKaeT
JIOTyCKaeT OIINOKH
OIIMOKHU

[TokazaTemu chopMUPOBAHHOCTH KOMITCTCHITHH:

KPUTEPHUSMHU OTICHUBAHUS SBIISIIOTCS 0aJlIbl, KOTOPBIE BHICTABIISIIOTCS TPETIOaBaTeIeM
3a BUJIbI ICSITEILHOCTH (OLICHOUHBIE CPEJCTBA) [0 UTOTAM U3YUYEHUS MOJyJeH (pa3aenon
JTUCHUIUIAHBI), TEPEYUCICHHBIX B PEUTHUHT-TUIAHE NUCIUILIUHBL: TEKYIUNA KOHTPOJb —
MakcumyM 40 6aIoB; pyOeKHBI KOHTPOJIh — MakcuMyM 30 6asuioB, TOOIPHUTEIILHBIE
6ambl — makcumym 10.

[IIkanbl OlleHUBAHUSI:

oT 45 110 59 6anIoB — «yJIOBICTBOPUTEIHLHOY;

ot 60 110 79 6aNIOB — «XOPOIIOY;

ot 80 0ayIoB — «OTIMYHO.

Koa u ¢popmyaupoBka komnerennuu IIK-3

- TOTOBHOCTBIO MIPUMEHSITh Ha MPAKTHKE MPO(heCCHOHATBHBIC 3HAHUS TCOPUH U METOIOB
(hU3NYECKUX UCCIICIOBAHUIN

OBIIASA XAPAKTEPUCTUKA KOMIIETEHIINA

Tun KOMIICTCHIIMH nporbeccnonaanaﬂ KOMIICTCHII A BBIITYCKHHKA

o0Opa3oBaTensHOI MporpaMMbl YpOBHS Bbiciiero oopazoBanus (BO) 6akanaBpuar

IINTAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 1JId POPMUPOBAHUA
KOMIIETEHIIMU U KPUTEPUHN UXOLNEHUBAHUA

Ortan [Tnanupyembie Kputepuu onieHnBaHus pe3ynbTaTOB 00YUEeHHUSI
(YpoBeHb) pe3yNbTaThl
OCBOEHUS o0y4yeHus
KOMITETeHIIN | (TOKa3aTean 2 3
1 JIOCTIDREHIA (HeynosnerBo | (YnaosnerBopu | 4 (Xoporiio) 5 (Otau4HO)
3aJJAaHHOTO
PHUTEIBHO) TEJIbHO)
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OCBOEHUS
KOMTICTSHIIHIA)
[TepBblii 3Tan | 3HATh: TEOPUIO CTyneHt He CryneHnt Crynent 3Haetr | CTyneHT 3HaeT
(3HaHUs) 1 METOJIbI 3HAET TEOPUIO | UMEET TEOPUIO U TEOPHIO U
(bU3UIECKUX W METOJIbI YaCTHYHEIE METObI METOIBI
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(hU3UIECKUX
HCCIICIOBAHUIA,
rOTOB
MNPpUMCHATH Ha
MPaKTUKE
npogeccuoHaib
HBIC 3HAHMUSI

MIPaKTUKe HE3HAYUTEIbH
npodeccroHan | pie OMUOKU
bHbIC 3HAHUS
Bropoii atan | Ymers: He ymeer He B nonnow YmMmeer YmMmeer
(ymeHus) MPUMEHSTh Ha MPUMEHSTh Ha | MEpe MOXKET OPUMEHSTh HA | IPUMEHATDH Ha
NPaKTUKE IPaKTUKE MPUMEHSTh HAa | PAKTHKE MPaKTUKE
npodeccuonanp | mpodeccruoHan | MpakTHKE npodeccuonan | npodeccuoHalb
HbIC 3HAHUS bHBIC 3HAHUA | MPO(ECCHOHAl | bHBIC 3HAHUS HBIC 3HAHUS
TEOPHIO U TEOPHIO U bHBIC 3HAHUSI | TEOPHIO U TEOPHIO U
METOIbI METOBI TEOPHIO U METO/IbI METOBI
(bU3HIECKUX (bU3UIECKUX METO/IbI (bu3mIecKux (bU3UIECKUX
UCCIICIOBAaHUI | MICCIeIOBAaHUN | (PU3MYECKHX UCCIICIOBAaHHH, | UCCIICIOBAHUIA
WCCIIEIOBaHUI | HO JOIYCKaeT
HE3HAYNTEIIbH
ble OIIMOKH
Tpernii 3rann | Bnaners: He Bnageer He B nonnow Buianeer Bianeer
(BnageHue) HaBbIKAMU HaBbIKAMU Mepe BlajieeT | HaBbIKaMU HaBbIKAMU
NPUMEHEHHS Ha | IPUMEHEHUS HaBBIKAMU IpUMEHEHHUS NpUMEHEHHS Ha
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UCCIIEIOBAaHUN | MccleloBaHUN | (hU3HYECKHX UCCIIEIOBaHUM, | UCCIIEOBAaHUI
WCCIIEIOBAaHUH | HO JIOITyCKaeT
OLIMOKH

[Toxazarenu chopMUpPOBAaHHOCTH KOMIETECHIINU:
KPUTEPHUSMHU OTICHUBAHUS SIBJISIFOTCS OQJIJTbI, KOTOPHIC BBHICTABIISIOTCS MPEIO aBaTeIeM
3a BUJIBI ICSITEILHOCTH (OIICHOYHBIE CPEICTBA) M0 UTOTaM M3YYECHHS MOAYJIEH (pa3aenon
JTUCITUTUINHBI), IEPEUUCICHHBIX B PEUTUHT-TIaHE JUCITUTUTMHBL: TEKYIITUH KOHTPOJIb —
MakcumyM 40 6aoB; pyOeKHbIH KOHTPOIb — MakcuMyM 30 GassioB, TOOUIPUTEIIbHbBIE
Oaytel — MmakcumyM 10.
[ITkaybl OLICHUBAHUS:
oT 45 10 59 6annoB — «yIOBIETBOPUTEIHHON;
ot 60 10 79 6aNIOB — «XOPOIIOK;

oT 80 0aJJIOB — «OTJIMYHO.




4.2. TunoBble KOHTPOJIbHBIE 32IaHUA WIH MHbIE MATEPHAJIbI, HCOOXOAUMBbIE 1JIf1
OLICHKH 3HAHNH, YMEHHUI, HABBIKOB M OIbITA IeATEJbHOCTH, XaPAKTEPHU3YIOIIHAX
Tanbl (JOPMHUPOBAHNS KOMIIETEHIMH B MpoLecce 0CBOEHHUsI 00pa30BaTeILHOM
nporpammel. Meroauueckne MaTepuaJibl, ONpeae/aine Npoueayphbl
OLICHMBAHUSA 3HAHUI, YMEHUI, HABBIKOB U ONbITA [1eATEJIbHOCTH,
XapaKTepu3yiuXx 3Tanbl GopMUpoOBaHUS KOMIIETCHIUM

Oransl PesynbraTel 00y4yeHus Komnereniu | OueHouHble
OCBOEHHUS s cpeAcTBa
1-i1 sran 1 3narpk TUOBL, BUABI U IPUHIUI pabOThI I1K-1, [Incemennas

CKaHUPYIOIIUX 30HI0BBIX MUKPOCKOIIOB, [1K-2 pabora
3HaHUs METOJUKY MOATOTOBKU 00PA3L0B IS I1K-3

MOCTaHOBKH U PELICHUS KOHKPETHBIX 33724
HAy4YHBIX MCCIICIOBAHUN U UCTIOIH30BAThH
CIOCOOHOCTH K a0CTPaKTHOMY MBILUICHUIO TIPU
00paboTKe U MPOBEJCHUN aHAIN3a ITOTYYECHHBIX

pE3yJIbTaTOB

2-11 oran 1. YMmern: nons3oBaThea MeTogukon noarorosku | ITK-1, IIncemennas
00pasmoB I TOCTAHOBKHU U PEIICHUS I1K-2 pabora

YMenus KOHKPETHBIX 3aJ1a4 [IpY IPOBEICHUN HAyYHBIX I1K-3 Beinonnenue u
WCCIIE0BAHNM, IPOBOAUTH UCCIIEIOBAHHUS IIPU 3aIInTa
IIOMOUIY aTOMHO-CHUJIOBBIX MUKPOCKOIIOB 1a0opaTopHOii

paboThl

2. YMeTh UCTOIb30BaTh MOJTYYEHHbIE 3HAHUS [K-1, [Incemennas
pu pa3paboTKe HOBBIX METOJIOB U [1K-2 pabora
METOUYECKUX NIOAXO00B B HAYYHO- I1K-3
MHHOBAIIMOHHBIX MCCIIEIOBAHUAX

3-# sTan CB000OIHO BJIaJIETh 3HAHUSIMU U [TPUEMaMH [K-1, [Incemennas
UCCJIEOBAHUM CKaHMPYIOIIUMHU 30H0OBBIMU [1K-2 pabora

Bianers MUKPOCKOIIAMU Pa3JIMYHbIX MaTEPUAJIOB, I1K-3

HABbIKAMHU | HEOOXOJIUMBIMHU ISl PEIICHUS HAyYHO-
WHHOBAIIMOHHBIX 33/1a4 B 00J1acT (PU3UKH
KOHJIEHCHUPOBAHHOT'O COCTOSIHHSI

IK3aMeHAIMOHHBbIE OHJIETHI
OK3aM€H SBJISIETCS OLICHOYHBIM CPEJICTBOM JIJII BCEX JTAllOB OCBOCHMS
KOMIIETEHIINN.

CrpyKTypa 5K3aMEHallMOHHOTO Ouiiera:
Bunem cocmoum uz 08yx meopemuueckux 60npocos.



[IpumepHbI€ BOIIPOCHI AJI SK3aMEHa:
1.Mctropus co3ganusi CKaHUPYIOIMIMX MUKPOCKOIIOB.
2. Busibl ¥ TUIIBI CKAHUPYIOUTUX 30HI0BBIX MHUKPOCKOTIOB.
3. [Ipunnuun padote C3M.
4.Yto0 Takoe KaHTUJIEBEP ?
5.Be16op pexxrma CKaHUpOBaHUS ?
6.Kak paboTaeT MUKPOCKOIT IPH KOHTAKTHOM PEXUME CKAHUPOBAHUSA 7
7. Kak paboTaeT MUKPOCKON NPH MOJTYKOHTAKTHOM PEXUME CKAaHUPOBAHUS 7
8. Kak paboTtaet MUKpOCKOM Mpy OECKOHTAKTHOM PEKUME CKaHUPOBAHUS ?
9.Bw100p MoAI0KKY JUTsl HAHECSHHS 00pasIia.
10.MeToauku NOArOTOBKU 00OPa3IloB.
11.Pe3ynbraThl CKaHUPOBAHUS U UX 00paboTKa ?
12 Ilporpammbi 06padotku C3M u300pakeHUi.
13.Yro npencrasnser coboit 2 D C3M-u3obpaxenue ?
14. Yro npencrasiusier coboit 3 D C3M-uzobpaxenue ?
15.CxaHupyromuil TYHHEIbHBI MUKPOCKOI, METOAUKHI MCCIIE0BAaHUMN, PEXKUMBI
CKaHUPOBaHUsA, 00pabOTKa MOTYYEHHBIX U300paKEHUN
16.ATOMHO-CUIIOBOII MUKPOCKOII, METOJAMKH MCCIIEI0BAaHUM, PEXKUMbl CKAaHUPOBAHUS,
00paboTKa NOJYyYEHHBIX U300paKeHUI

[Ipumep 3K3aMeHALMOHHOTO OHJIeTAa:

MunuctepcTBo 00pazoBanus u Hayku Poccuiickoit denepanuu
OI'BOY BO «bamkupckuii rocyaapCTBEHHBIH YHUBEPCUTET»
PU3NKO-TEXHUYECKUN HHCTUTYT
Kadenpa obmeii puzuku

SK3AMEHAI[HOHHBIH BHJIET Ne 1
MO TUCIUIUINHE «DJIEKTPUYECTBO U MATHETH3M )»
Hamnpasnenue 03.03.02 «®U3UKA»
[Ipoduns «MeaunuHckas Guznkar
Dx3ameHarmoHHbIi ounet N 1

1. Uctopus co3nanusi CKaHUPYIOIIUX MUKPOCKOTIOB.
2. Kak paboTaeT MUKPOCKOT MPH KOHTAKTHOM PEKUME CKaHUPOBAHUS ?
«YTBEPKAAIO»

3aBeyrommii kadeapoi banamanos M. X.
(moamnuch) (®.11.0.)




B pamkax wucmonb30BaHUs MOIYJIBHO-PEHTHHTOBOM CHUCTEMBI OOYICHUS U OIICHKH
yCIIEBAEMOCTH CTYICHTOB UTOTOBasI OI[CHKA 3HAHUH CTYACHTA MO TUCITUTLINHE
MIPOU3BOAMTCS 10 CyMMe OaJIJIOB, TTOJyYEHHBIX B paMKaX TEKYIIETO U pyOeKHOTO
KOHTPOJIS 3HAHUW, YMEHU ¥ HABBIKOB B TEUCHHUE CEMECTPA, M 0AJUTOB, MMOJTYICHHBIX Ha
dK3aMEHeE.

3a paboTy B ceMecTpe CTyAeHT mojydaeT 10 70 6ayuioB 3a BHIOTHEHHUE 3aJaHUI B
paMKax TEKYIIETO U pyOeKHOTO KOHTPOJISI M TOTIOMHUTEIRHO 110 10 6aios 3a
PE3yNbTAThl y4aCTUSI B OJTUMITHAJIE CTYJAECHTOB 10 00mIei (usuke. s mnomycka K
PK3aMEHY CTYACHT JOJDKeH HaOpaTh B ceMecTpe He MeHee 35 0aioB.

MakcumanbHOE KOJTUIECTBO 0aUIOB, TIOJIy4aeMOe CTYICHTOM Ha YK3aMeHe,
cocrapmsieT 30 6aioB.

[TepeBon onenku u3 100-0anabHOM B 4eTHIPEXOALTEHYIO TPOU3BOAUTCS CIIECTYIOITUM
obpazom:

- oTuiuHO — OoT 80 10 110 6anmoB (Bitovast 10 mooupuTenbHbIX 0aioB);

- xoporto — ot 60 1o 79 6amos;

- YIOBIIETBOPUTENHHO — OT 45 110 59 Gamios;

- HEYIOBJIETBOPUTENHHO — MeHee 45 6alioB.

Kpurtepun onieHnBaHus 0TBETA HA IK3aMeEHe:

MakcumanbHas oueHka — 30 0aioB CKIIabIBAIOTCA U3 OLIEHKH 33 OTBET Ha
TEOPETHYECKHE BOMPOCHI OmiieTa (JBa BOIPOCa OLEHUBAIOTCS MAaKCUMAJIBHO 10 12
OaJIJIOB KaX/bli), W OLIEHOK 3a OTBETHI HAa IONOJHUTEIbHBIE BOIIPOCHI (TPH BOIpOCa,
OIICHMBAEMBIX KaX bl B 2 0aJijia MAKCUMAJIBLHO).

3a oTBeTHI HA BONPOCHI OMJIEeTa BHICTABJIACTCS

- 15-24 6an10B, eciiu CTYICHT J1ajl TIOJIHBIE, Pa3BEPHYThHIC OTBETHI HA BCE
TEOpPETUYECKHE BOIIPOCHI OMiieTa, MpoAEeMOHCTPUPOBAIl 3HaHUE (POPMYJI, TEPMUHOJIOTHUH,
NOHMMaHUEe (PU3UUECKOHN CYTH SIBJICHUN U SKCIIEPUMEHTOB, YMEHHE MOCIEI0BATENILHO U
JIOTUYHO OTBEYATh Ha BOIPOCHI OMiieTa B 00beMe pEKOMEHI0BaHHOM JTUTEpaTypHl.

CryneHT 6€3 3aTpyAHEHUI OTBETHJI Ha YTOUYHSIOLUE BOIIPOCHI MPENO1aBaTENs 110
Marepuaiam Ousera.

- 10-14 6anJ10B BBICTABISIETCS CTYACHTY, €CITU CTYACHT PacKpbUT 0€3 CePhe3HBIX
omuO0K 00a TEOPETUYECKUX BOMPOCA, OJTHAKO MOKa3an nmpobensl B 3HaHUAX 20-25 %
o0beMa Ouiera. He Ha Bce yTOUHSIOIIKME BOIIPOCHI OBLIIN 1aHbI KOPPEKTHBIE OTBETHI.

- 5-9 GanyoB BBICTABISETCS CTYACHTY, €CJIH IJaHBI OTBETHI HA 00a TEOPETUUECKUX
Borpoca B o0beme 35-50 % ot nmosiHoro otBeTa. CTyICGHTOM JOIMYIIEHO HECKOJIBKO
CYILECTBEHHBIX OLIMOOK B TOJKOBAHUHM OCHOBHBIX MOHSTUH, 3aKOHOB U (HOpMYI,
OMKHCAHUHU OCHOBHBIX AKCHEPUMEHTOB. CTYJIEHT HE Aa€T YAOBIECTBOPUTEIbHBIX OTBETOB
Ha YTOUHSIOIIKE BOMPOCHI IO OUIIETY.



- 1-4 6ann1a BBICTABIIICTCS CTYJACHTY, €CIM OTBET Ha TEOPETHUECKHE BOIPOCHI
CBUJICTEIBLCTBYET O HEITOHMMAHUU U KpaifHe HETIOJHOM 3HAHUH OCHOBHBIX TTOHSITHH,
3aKOHOB M SKCIICPUMEHTOB, WJIU TIOJJHOCTHIO OTCYTCTBYET OTBET HAa OJUH BOIIPOC U
JOIYIIICHBI CePhE3HBIC OIMMOKK M IMPOOEIIBI IPHU OTBETE Ha BTOPOit Bompoc. Ha
YTOYHSOIIHUE BOIIPOCHI 110 OMJICTY HE MOJIYYCHBI OTBETHI HJIM OTBETHI HA HUX B KOPHE
OIITHOOYHEI.

Onucanue nucbMeHHO padoThl Ne 1.
1.Buibl ¥ TUIIBI CKAHUPYIOUIUX 30HI0BBIX MUKPOCKOIIOB
2. Ilpunnun padotsr C3M
3.Pexxumbl ¥ BBIOODP MapaMeTpOB CKAHUPOBAHUS
4. Metoauka MoArOTOBKK 00pa3IoB
5. [Iporpammer o6paboTkn C3M n300paxkeHui.

Kpurepuu oneHnBaHusi NUCbMEHHON KOHTPOJIbLHOM padoThl Ne 1.
[TuceMeHnHast KOHTpOJIbHAsS paboTa coaepkuT 2 Bompoca (1 Bompoc orieHuBaeTcs
0-10 GamnoB):

- 9-10 6aiyIoB BBICTABIISIETCS] CTYJIEHTY, €CIIU CTYJICHT JaJl MTOJHBIN, Pa3BEPHYTHIA OTBET
Ha BOIPOC, IPOJIEMOHCTPUPOBAJ 3HaHUE (HOPMYJI, TEPMUHOJIOTUHU, TOHUMAHHE
(hbu3nYeCKOM CyTH ABJICHUN U SKCIEPUMEHTOB, YMEHHUE MOCIEI0BATEIBHO U JOTUYHO
OTBEYaTh Ha BOIPOC.

- 5-8 OamroB BBICTABIAETCS CTYACHTY, €CIM TIpH OTBETE Ha BOIPOC JIOMYIICHA
HE3HAYUTEIbHAs OIMMUOKA WJIW MPHU MPABUILHOM OTBETE JOMYyIEHA HENPUHIUITAAIbHAS
OIIOKa;

- 1-5 GaioB BBICTABISETCA CTYJEHTY, JOMYIIEHA MPUHIMIHAIbHAS OIMOKAa B OTBETE,
HO MPHUCYTCTBYIOT TIPaBUJIbHBIE PACCYXKICHHS W JEHUCTBUS, HaNpaBJICHHBIE Ha
MOJIyYeHUE OTBETA;

0 GayuI0B CTaBUTCS MPU OTCYTCTBUM OTBETA WJIHM MPU TOJIHOCTHIO HEBEPHOM OTBETE.
Onucanue NucbMeHHO PadoThI Ne 2

1.IIpumeHeHne CKaHUPYIOITUX 30H0BBIX MUKPOCKOIIOB JIJISI HCCIISIOBAHMM.

2.CKaHUPYIOIINI TYHHEJIBHBIA MUKPOCKOTI, IPUHIIUI PAaOOThI M €r0 XapaKTEPUCTUKH. 3.
3.CxkaHupyIONIUH TYHHENBHBIH MHUKPOCKON METOJMKH UCCJIENOBAHUN, PEXKUMBI
CKaHMPOBaHUs, 00pabOTKa MOTYyUYEHHBIX U300paKEHHI.

4. ATOMHO-CUJIOBOM MUKPOCKOII, TPUHIIUI pabOThl U €r0 BOZMOXHOCTH

5.ATOMHO-CHJIOBOMI MHUKPOCKOI METOJIMKHU HCCIECIOBAHUNA, PEXUMBbl CKaHUPOBAHUS,
00paboTKa MOJYyYEHHBIX H300paKEHUI

6.AHanu3 U UHTEpIIpETaLNs OJTYYSCHHBIX PE3yJIbTaTOB.
/ Ilporpammel 00paboTku pe3yibratoB (C3M-u3zo0paxeHuil).



8.IIpumenenne C3M B METUIIMHCKON (DU3HMKE.
9. Yro npeacrapmnsier coboii 2 D C3M-uzobpaxenue ?
10. Yro npeacrasnsietr coboit 3 D C3M-uzobpaxkenue ?

Kpurtepuu onieHuBaHusi NUCbMEHHON KOHTPOJIBLHOM padoThl Ne 2.

[TucrmenHast KOHTpOIbHAs paboTa coaepx uT 3 Borpoca (1 Bompoc oreHuBaeTcs
0-5 6amoB):

- 5 0a/I0B BBICTABISIETCS CTYICHTY, €CJIM CTYJEHT Jlajl TIOJIHBIN, pa3BepHYTHI OTBET Ha
BOIIPOC, MPOJICMOHCTPUPOBAJ 3HAHKE (POPMYJI, TEPMUHOJIOTHH, TOHUMAaHKUE (PU3HMIECKON
CyTH SIBICHUH W SKCIEPUMEHTOB, YMEHHE TMOCIEAOBATECIIbHO W JIOTUYHO OTBEYATh Ha
BOIIPOC.

- 4 GaIOB BBICTABIISICTCS CTYACHTY, €CJIM IIPHU OTBETE Ha BOMPOC JOIYIICHA
He3HAYUTEeIbHAs ONTMOKA WIIM MPHU MPABWIBHOM OTBETE JOMYIICHA HEMPUHITUITHAIbHASL
OIIOKa;

- 1-3 GaToB BHICTABIISAETCS CTYICHTY, TOMYIIeHA MTPUHITUITHAIBHAS OIMNOKa B OTBETE,
HO MPUCYTCTBYIOT IPABUIIBLHBIC PACCYKICHUS U JCHCTBUS, HAITpaBJICHHBIC HA
MOJTyYCHHUE OTBETA,

- 0 6anIoB CTaBUTCS IIPH OTCYTCTBUH OTBETA WJIW IIPH TTOJTHOCTHIO HEBEPHOM OTBETE.

JlabGopaTopHbie padoThI

Crtpykrypa 1abopaTopHbIX padboT

CTyAeHT BBITOTHAET 33 OTBEACHHOE BpEeMs 110 Y4eOHOMY TUIaHYy MUHAMYM 12
71a00paTOPHBIX pabOT. YUueOHO-METOIMUECKUE TOCOOUs pa3pabaThIBaAIOTCS, HE U3/IaHBbI.
Ha BeImosiHeHHne ogHOM 1a00paTOPHOI pabOTHI CTYAEHT JOJKEH MOTPATUTh HE MeHee 4
4acoB U He Oosiee 6 yacoB ayAUTOpHOU paboThl. [1o/ BeIOIHEHHEM J1a00paTOPHOIM
paboThl MOHUMAETCS: TIOTyUYeHHE 0MyCcKa K U3MEPEHHIM (HaJInurue KOHCTIEKTa B
TETpaJu U 3HAaHUE YCTPOMCTBA U MPUHIIUIA PAOOTHI JIA0OPATOPHON YCTAHOBKH);
BBITIOJIHEHUE U3MEPEHHI; BHIMOJHEHUE TUCAbMEHHOTO OTCUETa B TETPAIH, 3alllUTa
nabopaTopHO# pabOTHI (OTBETHI HA BOIPOCKHI B KOHIIE y4€OHO-METOJUYECKOTO TTOCOOUS).

TemaTuka 1200paTOpHBIX padoT
Ilepeuens navopamopnulx paoom:
1.JTabopatopnas padota Ne 1 «IloaroroBka o6pa3noB k ACM-CKaHUPOBaHUIO»
2.Jlabopartopnas padora Ne 2 «lccnenoBanre MOBEPXHOCTHON CTPYKTYPHI
acanbreHoB MmerogomM ACM»
3.JIabopartopuas pabota Ne 3 «McciaenoBanne moBepXHOCTHOM CTPYKTYPbI
MargutHoro CD-mucka metogom ACM»

Oopaszey omuema no n1adopamopHoll paoome

MUWHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30OBAHUA
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POCCUICKON ®EJIEPALIUN
®I'BOY BO «BAIIKUPCKHI TOCYJAPCTBEHHbIM YHUBEPCUTET»

OU3NKO-TEXHUYECKUI1 HHCTUTYT
Kadenpa reopermueckoit pu3uku

OTYET I10 JJABOPATOPHOI PABOTE Ne 2
Ha Temy: «3yuenue C3M Ha npumepe ucciaen0BaHus
CTpYKTYyphI tucka ACM - meTogom»



JlabGopaTtopHas paGora Ne2
«M3yyenue C3M Ha npuMepe HcCIeT0BaHUsI CTPYKTYpPhI Aucka ACM - MeToa0M»

Hesn padoTsl: M3yuenne npuanuna padbotel HaHO3ABI0KaTOpa 2 M1 METOOB UCCIIEIOBAHMS 00Pa3IIoB HA IpUMeEpe
ONITUYECKOTO JHCKA; BEIOOP TTapaMeTPOB U peKUMa CKaHUPOBAHHUS, MOTydeHNEe KadecTBeHHBIX ACM -m300paxkenuit. Mx
00paboTKa U aHAIH3.

IIpudops! n npuHAAIEKHOCTH: 00pasel (onTuueckuii auck), Hanosprokatop 2.

Kpatxkas teopus

CkaHupyIOImUi aTOMHO-CUIIOBON Mukpockon (ACM) 6but co3nan B 1982 1. I'epaom bunnurom, Kenseunom Kyaiitom
u Kpuctopepom I'epbepom. NM3HauanbHO MHUKPOCKOII MPEACTABIBLII co00i MOAM(PHUKANNIO CKAHUPYIOMIETO TYHHEIHHOTO
MHKpOCKOIA, KOTOPBIH B OTIMYHE OT TYHHEIHHOTO IIO3BOJISUI HCCIENOBaTh pelbed HE TONBKO NPOBOISIINX, HO H
HenpoBomsamx noBepxHocTei. [Ipmamum neiictBus ACM  oOcHOBaH Ha WCIONB30BAHWW CHJI aTOMHBIX CBS3EH,
JEHWCTBYIOIINX MEKAY aTOMaMH BELIECTBA. AHATOTUYHBIC CHIIBI ACHCTBYIOT U MEXIY JIOOBIMH COIKAIOIIMMUCS TEJIAMH.
B aToMHO-CHIIOBOM MHKPOCKOIIE TAKUMH TEIIAMH CITyXaT HCCIeLyeMas OBEPXHOCTh M CKOJIb3sIIee Haf Heto ocTpué. s
ompeneneHus Tomorpaduu MOBepXHOCTH B mepBoid Bepcmn ACM wmcmonb3oBaiach yIpyras KOHCONB (Oanka wWim
KaHTHJICBEp), OTKJIOHEHHE KOTOPOH MpPH B3aUMOAEHCTBHM C IMOBEPXHOCTBIO ONPENEINAIOCh 0 U3MEHEHUIO TYHHEIBHOIO
TOKa, KaK B CKAaHUPYIOIIEM TYHHEIbHOM MHKpOCKone. TyHHENIBHBII TOK U3MEPsUICS MeXAy Oallkoi ¥ 30HJIOM TYHHEIIBHOTO
MHKPOCKOIIA, PpAacIlOj0XEHHBIM HEIOCPEICTBEHHO Haja Oankoil. JIume AByMss rogaMm mo3ke Obula IIpeuIoKeHa
UCTIONB3YIOIascs W MO cel JEeHb ONTHYeCKas CXeMa pETHCTpallld OTKIOHEHWA KaHTuieBepa. Paspemenne ACM
BapbUpYeTCs B IUAMa30He OT AECATKOB aHICTPEM JI0 aTOMapHOro. B 3aBUCHMOCTH OT XapakTepa B3aMMOJAEHCTBUS MEXIY
30HIOM W 00pa3loM, pa3iN4alOT KOHTAKTHBIM, OCCKOHTAaKTHBIH W MOJYKOHTAKTHBIH CIIOCOOBI MPOBEICHUS] CHIOBOM
MHKpocKonuy. VIcmons30BaHNe KOHTAaKTHOTO CHOCO0a IpEAroaraeT, 4To 30HJ YIHpaeTcss B oOpas3ell W HaXOAWTCS B
obyracTi AEHCTBUS CHUJ OTTANKUBAHHA. B MOJTYKOHTAaKTHOM M OECKOHTAKTHOM PEXHMAaX 30H] KOJEOJIeTCS Ha pe30HAHCHOH
yactote. [Ipu paboTe OECKOHTAKTHBIM CHOCOOOM HCTIONb3yeTcs 3(p(eKT caBura pe30HaHCHON YacTOTHI KaHTHIIEBEpa MOJ
JEWCTBHEM CHJI IPUTSHKCHUS. B HONMyKOHTAaKTHOM pEXHME HCHONb3yeTcs 3PQEKT yMEeHbIICHUS aMIUITYAbl KojaeOaHuit
30HIa TOA JAEHCTBHEM CHJI OTTalKWBaHWA. [lepedncieHHBIE CHOCOOBI HM3MEpPEeHHH O00JagaroT OmIpelesICHHBIMU
JOCTOMHCTBaMH M HejocTaTkaM. KOHTakTHBIM croco® m3MmepeHnii Hambosee ymoOeH ¢ TOYKM 3pEHHs ACTCKTHPOBAHUS
CHJIOBOT'O BSaHMOJIefICTBHH, T.K. BCIMYHHBI CHJI OTTAJIKUBAaHHUSA B O6J'IaCTI/I KOHTaKTa MOI'YT 3HAQYUTCJIbHO MPEBLINIATH
BCJIMYMHBI CHUJI TPUTAKCHUA. OJIHaKO npu €ro HUCIOJb30BaAHUU CYHIECTBYET OMNACHOCTHL BO3HUKHOBCHUA HapymeHHﬁ
CTPYKTYpbI IOBEPXHOCTM o00Opa3la M OBICTPOrO HM3HOCA WM Aa)e IOJOMKM 30HAa. [Ipu OecKoHTakTHOM crocobOe
M3MEpeHuil paspyleHne oOpasla OTCYTCTBYET, OJHAKO Majibl M3MepsieMble curHaibl. [losTomMy Haubosee wacto s
BU3yajin3allu pas3JInNIHbIX CBOMCTB TMOBEPXHOCTU B CHUJIOBOM MHKPOCKOIIMU HCTIOJIb3YCTCH HOHyKOHTaKTHLIﬁ METOQ
JETeKTUPOBaHMS B3auMMoOJEeHcTBHUA. IIpM 3TOM BCleICTBHE KpPaTKOBPEMEHHOCTH KOHTAaKTa BO3JCHCTBHE 30HIA Ha
MOBEPXHOCTh MUHUMAJIBHO, 3 U3MEPseMbIe CUTHAIIBI JOCTATOYHBI JUI UX HAZEKHOTO JECTEKTUPOBaHUA. J{OTIOIHUTEIEHBIM
MPEUMYIIECTBOM MOJIYKOHTAKTHOTO METOJa SBISETCS OTCYTCTBHE CIBHIOBOW COCTABISIONIEH CHIIBI BO3AEHCTBUS Ha
HCCIEyeMYIO TOBEPXHOCTD, YTO CYIIECTBEHHO YMEHBIIAET UCKAXKECHUS ITOy9aeMbIX H300paXeHHH.
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Puc.1 Cxema cuaoBOro gaTymnka
Ckanupytomuii TyHHeabHbIH MuKpockon (CTM) — 3To MeTonKa nccie1oBaHus IPOBOIIINX 00pa3noB. OHa MO3BOISET
MIOJTHOCTBIO ONUCHIBATH TONOTPA(HIO U JIEKTPOHHYIO CTPYKTYPY ITOBEPXHOCTH. MeTO I [UIsl HCCIIeIOBaHMUS TIOBEPXHOCTH
OBLT MpEeIOKEH U Pealin30BaH HHCTpyMeHTaiIbHO ['eHpuxoMm Popepom u 'epyiom bunaurom B 1981 r.
B CTM octpas MeTammyecKas Uriia IoABOANTCS K 00pa3Ily Ha pacCTOSIHHE HECKOJIBKHX aHrcrpeM. Ilpu mogade Ha urimy
OTHOCHTENIFHO 00pa3ia HeOOBIIOro MOTEHITNAIa BOZHUKAeT TYHHENIBHBINA TOK. BennanHa 3toro
TOKa DKCIOHEHIIMAIbHO 3aBUCHT OT paccTosiHuA oOpasen-uria. CTM mepBblif n3 Kiacca CKaHUPYIOUTIX 30HIOBBIX
MHKPOCKOTIOB. B mporiecce CkaHUPOBaHUS HUIJIa IBIKETCS BAOJIb TOBEPXHOCTH 00pasiia, TYHHEIbHBIN TOK
MOIJIEPIKUBAETCS CTAOMIIHHBIM 32 CUET JEHCTBHSI OOPATHOM CBS3H, U TIOKA3aHUS CIEIAIICH CHCTEMBI MEHSIOTCS B
3aBUCHMOCTH OT TONOrpaduy IOBEPXHOCTH. Takue U3MEHEHHs! PUKCUPYIOTCS, ¥ HAa UX OCHOBE CTPOMTCS KapTa BBICOT.
Jpyras MeToJuKa npenonaraeT ABMKEeHHE UIJIbl Ha (PUKCUPOBAHHON BBICOTE HaJl TOBEPXHOCTHIO 00pasna. B sTom ciydae
(uKcHupyeTcsi I3MEHEHUE BETMUMHbI TYHHEIBHOTO TOKa M Ha OCHOBE AaHHOH nH(opmannu naér nocrtpoeHue ronorpaduu

MIOBEPXHOCTH.
Ipuanun padotel 30H10Bor0 Aarunka C3M HAHOS/JIOKATOP 11



https://ru.wikipedia.org/wiki/Ангстрем
https://ru.wikipedia.org/wiki/Электромагнитный_потенциал
https://ru.wikipedia.org/wiki/Туннельный_ток
https://ru.wikipedia.org/wiki/Экспонента
https://ru.wikipedia.org/wiki/Сканирующий_зондовый_микроскоп
https://ru.wikipedia.org/wiki/Сканирующий_зондовый_микроскоп
https://ru.wikipedia.org/wiki/Топографическая_карта
https://ru.wikipedia.org/wiki/Топографическая_карта

Wzmepurenssit Bkaagsim C3M HAHOS3AIOKATOP II (Puc. 1) npeacrasinsier coboii ocHOBaHKE 1 HAa KOTOPOM
3aKpeIuIeHa Iiarta 2, a Takke Mbe30TpyoUaThlil aepxarensd 3. JlaHHBIH BKIIA I TO3BOJISIET MPOBOANTH H3MEPEHHUS KaK MO
MetonaM ACM, tak u o metogam CTM. [1be30TpyOuaThiii qeprKaTellb BEITIOTHEH B BHIE ThE30KEPAMHUECKON TPYyOKH
IHOH 1=7 MM, quamerpom d=1.2 MM u TosmuHON cTeHKH h=0.25 MM, )KECTKO 3aKperieHHON ¢ OJTHOTO KOHIIa Ha
ocHoBannu 3 ACM Bxiazgpima. Ha BHYTpeHHIOI0 TTOBEPXHOCTD TPYOKH HaHECEH IIPOBOAAIINIA 3IIeKTpoa. Ha BHEmIHIO0
TIOBEPXHOCTH TPYOKM HaHECECHBI [1BA SJICKTPHUUSCKH H30IMPOBAHHBIX MOMYHMIMHAPHIECKUX deKTpoaa. CBOOOTHBII KOHEI]
TPYOKH HCTOIB3yeTCs KaK JepKaTelb 30H/a, H3TOTOBIEHHOT'O METOIOM JIEKTPOXUMHUYIECKOTO TpaBieHus. Pagmyc
3aKpyryieHus: KoHuuka 3ou1a — 0.2+0.05 Mxm.

3

Puc. 1. I3mepuTrenbHBINA BKIAABIII C YCTAHOBICHHBIM 30HIOM | — OCHOBaHUE; 2 — TIaTa; 3 — Mbe30TPyOUaThIi IepiKaTelb;
4 —30H1

Omnpenenenne GUIBLTPOB

Jluneiinpie GpUIBTPHI OCHOBAHBI HA UCIIOJIb30BAHUH NPE00Opa30BaHMsl HCXOAHOW (YHKIMH, IPU KOTOPOM HPOU3BOIUTCS
cBepTKa GYHKIHH C ApoM GriibTpa. MaremMaTHuecku, CBepTKa UCXOIHOH AByMepHOi ¢yHkiwmn Z(1,)) ¢ ssapom ¢unbTpa
K(k,]), umetornm pazmep NxM snemenTtoB (rae N u M — HedeTHbIE), OIIMCHIBACTCS

I A
TG =S S KEDZG- (W24, - (M + 1) 2+0)
Ka: e

rae:

M
S=> DKGD
S — cyMMa 3JeMEHTOB si/Ipa, oTpenensieMas Kak -l =1 .
Z'(i,j) — pe3yspTHpYOLIee H300paXKeHHE, OJIYYCHHOE ITOCIIe TPUMEHEHHS QUIIBTpa.
K nuHelHbIM GUIBTPaM OTHOCSTCSI CIIEAYIONME IPYIITbI (PHUIIBTPOB!
o Criia)XuBarolue — CriIaXuBatoT n3oopaxeHue. OOBIYHO HCHONB3YIOTCS, IS
YMEHBIICHUS BBICOKOYACTOTHBIX IIIYMOB.
e ['pasuentHsle (nuddepeHupyromme) — KOHTPACTUPYIOT IPAHULIBI M Kpasi.
Hcnonb3yroTest Al BBIIENICHUs TPaHULl OOBEKTOB, IJIs TOJUEPKUBAHUS 1
YCWIEHUS JTOKAJIbHBIX HEOJHOPOJHOCTEH.
® OuIBTPBI Pe3KOCTH (KOHTPACTHPYIOIINE) — HOBBIMIAIOT BU3YaAIbHYIO PE3KOCTh
KOHTPACTHOCTH N300pakeHHSI.
CriaxxuBaHue
CrnaxuBaHue N300paKeHHS B IIPOCTEHILIEM CITydae BBIIOJIHACTCS ITyTEM 3aMEHbI 3HAYEHHSI B KQKI0H TOUKE yCpeJHEHHBIM
3HaYCHHEM BEJIMYMH B HEKOTOPOH OKPECTHOCTH 3TOM TOUKH.
I'pagueHTHBIE PUITBTPEI
I'panuenthsie (auddepeHuupyomme) GUIBTPbI IeNSATCS Ha BEPTHKAIbHBIE M TOPH30HTAIbHbIE. BepTHKanbHbIe QUIBTPHI
npou3BoAT AuddepeHInpoBaHHe B TOPU30HTAILHOM HAIpaBICHUU W YCPEIHEHHWE B BEPTHKAJIbHOM HaIPaBJICHHH.
BeptukanbHble (QUIBTPBI HUCIONB3YIOTCS JUIS BBLACNEHHS TpaHUIl OOBEKTOB B BEPTUKAILHOM HAIPaBJICHHH.
lopuzoHTanbHble  (QUIBTPBL MPOM3BOAAT JUddepeHmpoBaHie B BEPTUKAIBLHOM HAlpaBICHWH W YCPEJHEHHE B
TOPU30HTAJIBHOM HAlpaBlieHUU. [ OpU3OHTANbHBIE (UIBTPHI MCHONB3YIOTCS ISl BBLACIEHHS TIpaHUll OOBEKTOB B
TOPHU30HTAILHOM HalpaBICHUH.
OunbTpsl peskoctH (KoHTpacTupyromue QHiibTps)
Konrpactupytomue QUIBTPB, B OTIAMYME OT CIVIAXHBAIOMINX, YCWINBAIOT PAa3HHUIy MEXIy COCEIHHMH TOYKaMH
n300pakeHns. OTH (UIIBTPHI MCTIONB3YIOTCS JJIS TOBBIMIEHNUS 001IeH BU3yallbHOM YETKOCTH N300pakeHHMs, JUISl BBIACIICHHS
rpaHuI 001acTel 1 00BbEKTOB, UMEIOLIUX PA3JIMYHYIO BBICOTY, sl KOHTPACTUPOBAHMS JIOKATBHBIX HEOIHOPOAHOCTEH.
Henuneitnbie GpunbTpbI
K HenwHeHHBIM OTHOCATCS MeTuaHHBIE (WIBTPHI. MeauaHHbIe (WIBTPHI SBISIOTCS CTIAKUBAIOIINMHU  (QIIIBTPAMHU,
KOTOpPBIE XOPOIIO YOMPArOT IIyMbI UMITYJIbCHOTO XapakTepa, HalmpuUMep, IIyMBI B BHJE «OTAEIBHBIX TOYEK», U B TO XK€
BpEMSI, COXPaHSIOT PE3KOCTh IPAHUIL. DTH PUILTPHI pabOTarOT cieayonuM oopazoM. OKHO GHUIBTpa, COCTOSIIEE U3 NXN
TOYEK, IIEPEMEIIAETCS 0 N300PAKEHHIO OT TOYKHU K TOUKe. J[JIst Ka)I0i TOYKH UCXOTHOM
(hyHKIIMK paccMaTpUBaeTCs JIOKaJIbHAS 001aCTh, OTpeAessieMas pa3MepaMy OKHa (DUIIBTPA.
3HaueHus1 QyHKIMN B TOYKAX 3TOH JIOKaJIbHOW 00JIacTh (T.€. B TOYKaX OKHA (MIIbTPA) BHICTPAUBAIOTCS IO BO3pACTaHUIO, U
3HaUCHME, CTOSIIEE B IIEHTPE 3TOTO psijia, NMPHCBAMBACTCS 3HAYEHHMIO BBHIXOJIHOM (YHKIMM B JaHHOW Touke. Ecim okHO
¢unbTpa MMeeT pasmepsl 3X3, TO YHCIO 3HAYCHUH B IOJNydEHHOM psay Oyner 9, m BeIOMpaeTcs LEHTpalbHas TOYKa M3
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9THX JEBATH 3HAYEHHH, COOTBETCTBEHHO, B ciydae (uibTpa pasmepoM 55, psjn uMeer 25 wieHOB, W BbIOMpaeTcs
LEHTPaJIbHAsA TOUKA U3 9THX 25

3HAUYCHMH, U T.].

Taxum 06pa3om, ciaydaiiHble «TOUYETHBIE» BEIOPOCHI M MPOBAJIBI IPH TAKOH COPTHPOBKE OKaXKYTCS HAa KPasX COPTHPYEMOTO
MaccuBa, OyyT oTHUIBTPOBAHBI M HE BOWAYT B pe3yIbTUpPYIOIIce H300paKeHHE.

Puc.2 Caumoxk 30H1a ¢ momotbio kamepsl HanoanprokaTopa

Pesynbrarsl ucciaenoBanus
beun npencrasnen oopazen 10x10 mm. B By TOro, 4TO 00pa3en He MPOBOAMT TOK, ObLT BHIOpaH MOJIyKOHTAaKTHEIH ACM
pexxuM (puc.3). JlaHHBIM peXuM JIydIle BCETO IOAXOAUT AJS paboThl C 00pa3loM ONTHYECKOTO AWCKA IO IIPUYMHE
MCHBIIIETO BO3JCHCTBHS HAa IOBEPXHOCTh O0paslia, a TaKkXKe B IOJYKOHTAKTHOM PEKHUME CHI'HAJbl JOCTATOYHBI JUIS
JETeKTUPOBaHKA. BhIMoMHEHa Npoleaypa MOCTPOCHUST PE30HAHCHOM KpuBoW (puc.4). beumm BeIOpaHBI cienyromue
HapaMeTpsl CKAaHUPOBAaHUS BO M30exaHNe 1e(EeKTOB CKAHUPOBaHUSA (pHC.5):

Pasmep obmactu ckanupoBauust — 10x10 MM

Pabouast Touka — 8.00 HA

Yeunenne — 1

Ckopocts — 1 I'ig

Cepsep
Local Server )
Mag 1
Bt

T acm cm D
e ——
TF XY sxn. M Ca«

Ckanep | High 37_1‘

3arp

SPM OK

Puc.3 Ilepekmoyenue nmpudopa s paboTsl MOTYKOHTAKTHBIM MeTojoM ACM

napaueTy auamme eamua e b - =

Comman > Myex Haimu Hafirn
Manuals — :

TS [ 7?4 00w om
Auto
Auto Initials <

I I I I :
7.20 7.25 7.30 7.35 wly
—d

Puc.4 YactoTHble 3aBUCHUMOCTH curHasioB Mag u Phase
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{ Cxawwposaune = Crexrpockonus  Nlwrorpadms =
Pab.v. 8,00 wA Youa, 1,00

Meroq | Phase ... :] Cxop. 1,00 My 1§

¥ | |l | Pacverwoe spems: 1:40 Pasvep 10,00 10,00 | wmxm i3] T OCoxn | Mag 7,95 WA

Ll

Puc.5 BeiOpaHHBIE TapaMeTpbl CKAHUPOBAHHS
Hwmxe npencrasiens: ACM-n300pakeHus penbeda MOBEPXHOCTH (HCXOAHOE U C IPUMEHEHUEM Pa3IHIHBIX (GHUIBTPOB).

1. 1F:Height

w50

0

Puc.7 Ontuyeckuii AucK U300pa)keHHe MOCIie UCII0Ib30BaHus GUIbTPa yaalieHne LaparnuH
Kak mMbI BUZM 13 puc.7 QUIbTp ylajeHue napanuH oueHb 3G dexTrBeH B ycTpaHeH!H 1e()EeKTOB MOBEPXHOCTH Ha
nonyueHHOM ACM-1300paeHu .

3. Camumpmanon 31 20

Puc.8 Ontnueckuii auck n3o0paxkeHHe NOCIe UCII0JIb30BaHusl (QHIIbTpa CriaaXKuBaHue 3 X3
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Puc.9 Ontruecknii 1UCK M300paKeHUE TTOCIIE MCIIONB30BAHMS BEpTUKAIBHOTO prmbTpa [Ipeura

3mech CTOMT OTMETHTH, YTO BEPTHKAIbHBIN ¢uisTp [IpeBura mpomsBomuT and¢epeHIpoBaHNEe B TOPH30HTAIEHOM
HampaBieHnHn (10 ocu X) M ycpemHeHHE B BepTUKaTbHOM (o ocu Y).Taxke OH BBIAEISIET TPaHUIBI OOBEKTOB,
PACIIONIOKCHHBIE B BEPTUKAJIbHOM HampaBiieHMH. Ha puc.8 Mbl BHOUM OOBEKTHI MOXOXXKHE Ha JOMEHHBIC CTPYKTYDBL,
BO3MOKHO HMMEHHO 3TH CTPYKTYPHI IIOKAa3bIBAIOT MECTA, IIe IPOMCXO 1A 3amuch daiina.

Puc.10 Ontrueckuii auck 3D-n3o00paxeHue nocie NCIoIb30BaHus GUIbTPA CIIIaXUBaHUE 3X3, OHOPOIHBIH
5x5,BeprukansHoro ¢uibrpa [IpeBuTa.

Ha 3D-u3o6paxenun (puc.10) Mbl, 4TO JaHHBIE CTPYKTYPHI BBIACICHBI COOTBETCTBYIOIIMMH NMHUKaMU. CpeqHss TONIIMHA
18-20 um.
3AKJIIOYEHUE

bbun m3yueHBl METOABI CKAaHMPYIOLIEW 30HAOBOM MHUKPOCKONMEH Ha MpUMEpPE MOITYKOHTAKTHOIO peKuMa
aTOMHO-CHJIOBOH MHUKpockonun Hano3aprokatopa 2. bt ucciieioBan oOpaser] onTHaeckoro aucka pasmepom 10x10 mm.
IlocTpoena pe3oHaHCHas KpuBas, BBIOpaHBI INapaMeTphl CKAaHHUPOBAaHMA M 001acTh ckaHupoBaHus 10%10 MkM. MEI
nonyanm ACM-u3o0paskeHns penbeda MoBepXHOCTH HUCCIEIYyeMOro MaTepruana u 00paboTany ux, IPUMEHSsS pa3IndHbIe
¢bunbTpl. MBI HaMIIHO YBHJENH, Kak MOXHO yOpaTh M3 ACM-nedekTsl CBS3aHHBIE C LapanvHaMu Ha obOpasue. Mbl
Takxke moay4rin 3D u300pakeHne UCCIeyeMOro y4acTka ¢ HCIIOIb30BaHUEM (DUIBTPOB.

Kpumepuu oyenku (6 6annax)nadvopamopmuoit paoomor Ne 1:

Kpurepuu onenku (B 6annax):

— 15 6anoB BBICTABISETCS CTYJICHTY, €CJIM OTYET BHITIOJIHEH 10 BCEM TPEOOBaHUSM,
aKKypaTHO  0e3 OIINOOK ;

— 10-14 6anmoB BBICTABISIETCS CTYJICHTY, €CJIU OTUYET BBITIOJHEH IO BCEM TPEOOBAHUSM,
aKKypaTHO M C HE3HAYUTEIbHBIMH OITHOKaMH

— 3-9 GaToB BBICTABISAETCS CTYACHTY, €CIM OTYET BHITIOJIHEH 110 BCEM TPEOOBAHUSAM,
aKKypaTHO, HO IOMYIIEHBI OIIMOKY MPY aHAIM3€ U UHTEPIIPETALUN PE3yTbTaTOB

— 1-3 GaToB BBICTABISETCS CTYACHTY, €CIM OTYET BHITIOJIHEH 10 TPEOOBAHUAM, HO
HEaKKypaTHO M JIOTYIICHBI OITHOKY;

— 0 6anyIoB BBICTABISIETCS CTYIEHTY, €CJIM OTYET HE BBHITIOJIHEH.

Kpumepuu ouyenku (¢ oannax)raoopamopnoii pavomut Ne 2(Ne3):
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Kputepun onienku (B 0asniax):

— 10 GamIoB BBICTABIISIETCS CTYACHTY, €CIT OTYET BBITIONHEH 110 BCEM TPEOOBAHUSM,
aKKypaTHO U 0e3 OIINOOK ;

— 5-9 GaoB BBICTABISAETCS CTYACHTY, €CIIM OTYET BBIMOJIHEH IO BCEM TPEOOBaHUSM,
aKKypaTHO M C HE3HAYNTEIbHBIMH OIIMOKaMHU

— 3-5 6anI0B BRICTABISIETCS CTYJEHTY, €CJIM OTUET BBITIOJHEH IO BCEM TPEOOBAHUSM,
aKKypaTHO, HO JIOMYIICHB! OIMMOKH MPHU aHAIM3E M HHTEPIIPETAIIUN PE3yTbTaTOB

— 1-3 6anI0B BRICTABISIETCS CTYJEHTY, €CJIM OTUYET BBITIOJHEH IO TPEOOBAHUAM, HO
HEaKKypaTHO U JIOMYIICHBI OMNOKH;

— 0 GayuToB BBICTABISAETCS CTYICHTY, €CJIM OTYET HE BHITIOJTHEH.

4.3 Peiimunz-nian OucyuniuHbl
PelTUHr—IUIaH AUCHUIUIMHBI TPEACTABIIEH B MPUJIOKEHUU 2.

5. [lepeyeHb OCHOBHOII U JIOMOJTHUTEILHOI YUeOHOI JIuTEepaTypbl, HE00X0AUMO
JJISE OCBOCHUS JUCIHUILJIMHBI.

OcHoBHas JuTEpaTypa.
1.baxtuzun P.3., I'annsimoB P.P. ®u3ndeckre 0OCHOBBI CKaHUPYIOIIEH 30H10BOM
MUKpOCcKoIuu. YduebHoe nocooue, ¥Yda PHO, 2003, 82 ¢ — [ 100 >k3]
2.Bosnecenckuii, 3.0. MeToibl CTPYKTYPHBIX HCCIEIOBAaHUN MaTepruanoB. MeToabl
MUKpOcKoTuH : yuebHoe nocodue / 3.®. Boznecenckuit, ®©.C. lapudymun, W.I11.
AOnynnuH ; MunucTepcTBo 00pazoBanus U Hayku Poccun, @enepanbHoe
roCcyJIapCTBEHHOE OFOHKETHOE 00pa30BaTEIbHOC YUPEKIACHNE BBICIIICTO
npodeccuoHalbHOTO oOpazoBanus «Ka3zaHCKW HAITMOHAIBHBIM HCCIIEI0BATEIIBCKHM
TEXHOJIOTUYECKU yHUBepcuteT». - Kazanb : M3narensctBo KHUTY, 2014. - 184 c. :
Tab1., ui. - bubmuorp. B kH. - ISBN 978-5-7882- 1545-7 ; To e [DneKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=428294 (26.03.2019)

JlonoiHMTE IbHAA JTUTEPaATypA!
1. Oypa K., JIudpmmr B.I'., Capanun A.A., 3otoB A.B., Katasma M.

Beenenue B ¢pusuky nosepxHoctu. M.: Hayka, 2006, c.453. — HayuHas sneKTpoHHas
oubnmuorexa ELIBRARY 1D:19450689,
https://elibrary.ru/projects/subscription/rus_titles_open.asp
2.PyxoBojctBo noibs3oBatens Solver P47. 3A0 HT-M/IT, r.3enenorpan, 2014, —
JlocTym K TEKCTY 3JIEKTPOHHOT'O M3aHMsI BO3MOXKEH uepe3 caut https://www.ntmdt-
si.ru/
3.®unumonoa, H.M. MeTtonp! uccienoBanusi MUKPOIJIEKTPOHHBIX H
HAHORJIEKTPOHHBIX MaTEPUAIOB U CTPYKTYpP: CKAHUPYIOIIAs 30HA0Bass MUKPOCKOITHUS :
yuebHoe nocobue / H.W. ®unumonosa, b.b. Konbos. - HoBocubupck : HI'TY, 2013. -
Y. 1. - 134 c. - ISBN 978-5-7782-2158-1 ; To xe [ DneKTpoHHBIIA pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=228943 (26.03.2019).

23


http://biblioclub.ru/index.php?page=book&id=428294
https://elibrary.ru/projects/subscription/rus_titles_open.asp
https://www.ntmdt-si.ru/
https://www.ntmdt-si.ru/
http://biblioclub.ru/index.php?page=book&id=228943

5.Ckanupyroniasi 30HA0Basi MUKPOCKOMUS [ DIEKTPOHHBIN pecypc|: 1abopaTopHast
pabota Ne 2. [IpuHiunel paboThl aTOMHO-CUIIOBOTO MUKPOCKOIIA U CKAaHUPYIOILIETO
TYHHEJIbBHOTO MUKPOCKOTIA (JU1sl CTYAEHTOB HanpaiieHus «Pagnodusnka» dpusnko-
TEXHUUYECKOTO HHCTUTYTA) / bamkupckuit rocy1apcTBeHHBIM yHUBEpPCUTET ; cocT. T. U.
[apumnoB. — Yda: PULL baml'V, 2016. — DnekTpoH. Bepcus ned. myoauKaum. —
JlocTym BO3MOXeH depe3 DNeKTpoHHyIo oubmmoreky bamly. —
<URL:https://elib.bashedu.ru/dl/read/Sharipov_sost_Skan zond mikroskopija_lab

2_2016.pdf>.

5.2. [lepeyenb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHUKAIMOHHOI ceTH
"UHTepHeT'", HEOOXOAMMBIX VISl OCBOCHUS JUCIHUIIMHBI.
1.OnexTponnas 6ubmmoteuynas cuctema «2Ob baml Yy - https://elib.bashedu.ru/

2. DnexTpoHHas OMOIMOTEeYHast cucTeMa «Y HUBEPCUTETCKasi OMOINOTEKA OHJIANH)) -

https://biblioclub.ru/

3.DnexTpoHHas OMOIMOTEYHAst crucTeMa u3farenbcTBa «Jlauby - https://e.lanbook.com/
4. Hayunas s1eKkTpoHHast Oubnuoreka - elibrary.ru (Z0CTyn K 3JIEKTPOHHBIM Hay4YHBIM
KypHanam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp

3. DnekrponHas oubmuoreka auccepraruii PI'B http://diss.rsl.ru/

6.MarepuajbHO-TeXHUYECKas1 0a3a, HEOOX0AUMAS IJISl OCYLIECTBJICHUSA
00pa3oBaTeJIbHOI0 NMpoLecca Mo TUCUUILIHHE

MarepuanbHO-TEXHUYECKAs

Oaza,

HeoOXoauMas
mpoliecca 1o JUCHUILIMHE IPUBEACHA B TaOJIHIIE:

JUIA

OCYIICCTBIICHHSI  00pa30BaTEIBLHOIO

HaumenoBanue Bup 3ansatuii Haumenosanue ob6opynoBanus, | [lepeuens
CIeUAIN3UPOBAHHBIX ayJAUTOPHH, MPOTrPaMMHOT0 00ecHeYeHUs! JULIEH3HOHHOTO
KaOMHEeTOB, 1abopaTopHii MIPOTPaAaMMHOTO

obecrieyeHusl.
PexBu3uTHI
MOJITBEPIKIAIOIIETO
JIOKYMEHTa

1 2 3 4

L.yueonas ayoumopus 01s Jlexkuun Yuebnast mebenb, yueOHO- 1. Windows 8 Russian.

nposedeHUst 3aHAMUIL TEKYUOHHOZO0 HaIJISIIHBIE TOCOOMSI, TOCKA, Windows Professiona | 8

muna, ayo.318: (pusmar xopmyc — MYJIbTHMEIANA-TIPOCKTOP Russian Upgrade.

yaeOHoe)2. yuednas ayoumopus 01 Jlmensus OLP NL

HpOBedeHUst 2DYNNOGHIX U Academic Edition,

UHOUGUOYATILHBIX KOHCYIbM AU, Oeccpounas. JloroBop Ne

yueonasa ayoumopus 01 mexKyuiezo 104 ot 17.06.2013 r.

KOHMPOAA U RPOMENCYMOUHOIL

ammecmayuu: (Hu3mar KOpmyc —

y4eOHOe)

yuebHas ayoumopust 0ist npogedenus | JlabopaTopHbie 1. MonuTop BengSE2241, 21.5” | 1. Windows 8 Russian.

3aHAmMULL 1a60pamopHo20 mund, paboTsl TFT, glossyblak, unB.Ne | Windows Professiona | 8

Hayuno-obpazosamenvnoiii  yenmp 000000017807. Russian Upgrade.

HClHOd)l/L')’MKM U HAHOMEXHOJIO2ULL
1312
(pu3mar kopiryc — yuebHOE)

2. M3mepurenbHbIl MOAYJb s
nHanonaboparopunSFVO01, nHB.Ne

000002101048146.
3. Kaproreka. LIK-4, 4 smuka,
3aMOK, WHB. Ne
000001101062309.
4. Komnerorep (HOYTOYK)
ARBYTE 164C/P4-

JInnensus OLP NL
Academic Edition,
Oeccpounas. [lorosop Ne
104 o1 17.06.2013 r.2.
Microsoft Office Standard
2013 Russian. JIunensus
OLP NL Academic
Edition, 6eccpounast.
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2.8/512/60/DVD-CDRW/GF4-
64MB/WINXP, nHB.No
000001101043134.

5. KowmmbroTep B  cocrase:
MOHHUTOp, KIaBHAaTypa, MBbIIIb
(yrorutek), VHB. No
000002101048113.

6. KommpoBanbHBI  ammapar
(umdpp) MITA KM 1500, uuB. Ne
000001101043092.

7. MynbpruMenua  IPOEKTOP
HitachiCPS 235, wumB. Ne
000001101043518.

8. Hoyr6yxAser Aspire E1-
571G-52454G50M nks 15.6” i5
wifi, cam. MS Win7, wuuB.Ne
210134000000224.

9. Ocmmmrorpap OCVY-10, wuHB.
Ne 000002101043309.

10.  Ocmwmrorpadp  C-1-220
(20MI'n, 2 kaH.), uHBNC
000002101043305.

11.  Ilupomerp  (M3MepHUTENb
TeMIlepaTyphbl) Centre-352,
uHB.Ne 000001101044081.

12. Tlpuarep KIJIOCERAFC-920,
naB.Ne 000001101043454.

13. IIpuntep HPLaserJet 1100,
u#B. Ne 000002101040809.

14. ITpuntep HPLaserJet P1102,
uHB. Ne 210134000000227.

15. Tlpunrepusernoit HP Color
Laser Jet Pro CP1525nw, unB. Ne
210134000000226.

16.
CuctemHbiitonokkommnerorepaCel
etron 2.4/ASUStec
P4S800/CDRW
Sony/512Mb/3.5’/80Gb/ATX,
WHB. Ne 000001101043488.

17. Cxanep HP Scan Jet G3110
(CCD, A4, color, 4800dpi,
USB2.0, 35mMMm craiinep-

ajamnTep), THB. Ne
000002101048117.

18. CxaHupyromuit
MYJIbTUMO/IOBBIN

30HI0BBIAMUKpOCKOI SolverP47,
uaB. Ne 000002101040804.

19. TemeBuzop LED 42” (106
cm.)45, LM3400 (3D, FHD,
1980*1080, USB), HHB.Ne

210134000000222.
20. XomomunpHUK «CapatoB-
1614M», nHB.No
000002101040876.
21. Hudposas KaMmepa

SonyAlphaSLT-A37K 18-55mm,
uHB. Ne 210134000000221.

22. DkpaH Ha mratuBe 150%*150,
uHB. Ne 000001101043507.

23. HUcrtounuk nwuranus BMUII-
009, uaB.Ne 000001101040694.
24. Mynstumerp MY 64, unB.Ne
000000000001082.

Horosop Ne 114 ot
12.11.2014
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25. moacTaBKa IO CHCTEMHBIN
610k, uHB. Ne 000002101068434.

26. IMoptper, VHB. Ne
000000000001364.
27. Tpubop 1I1-4300, wunB.Ne
000001101041617.
28. Crenn  yHHBEpCaJbHBIHA
«OABT», HHB. Ne
000001101041672.
29. CreHn  yHHBepCAaJbHBIH
«OABT», HHB. No
000001101041667.

30. Cron ynuBepcambHblii CY
126, maB. Ne 0000011010623 14.
31. Hoyrbyk pG62-b11ER/DVD-
RW/WIiFi/BT/Cam/Win7HB/15.6
”/2.56 KT., nHB.No
000002101048116

32. 3oHmoBas HaHOJabOpaTOpHs
HUHTET'PA- AVPA.

33. Or"eryumureab NOPOLIKOBBII
3akauHoit OII-8 (3), (10m., 8 kr.),
unB. Ne ICITP00013412.

yuebHas ayoumopus 0isi npogedenus | JlabopaTopHsie VYuebnas MeOeb, KOMITJICKC 1. Windows 8 Russian.
3ausmull 1a60pamopHo20 munda, paboThI nabopaToOpuu U3ydICHUE Windows Professiona | 8
1118 (pusmar xopimyc — yueGHOE) HaHOMHAUKYyTOpa (KJIace mo Russian Upgrade.
M3YYCHUIO HAHOAJICKTPOHUKH) Jlmmensus OLP NL
Academic Edition,
Oeccpounas. lorosop Ne
104 ot 17.06.2013 r.2.
Microsoft Office Standard
2013 Russian. JIumensust
OLP NL Academic
Edition, 6eccpounas.
Jorosop Ne 114 ot
12.11.2014
YuranbHeiid 3a1 Nel Camocrositennbia | Hayunbrit v yueOHbIN GOH, 1. Windows 8 Russian.
(rmaBHBII KOpITYC) s paboTa HayuHas nepuojaunka, [TK Windows Professiona | 8
(MoHO06II0K) - 3 1T, Wi-Fi Russian Upgrade.
JTOCTYTI TSI MOOMITBHBIX JInnensus OLP NL
YCTPOMCTB, HEOTPAHUUCHHBIN Academic Edition,
nocryn k ObC u BJJ; Oeccpounas. orosop Ne
KOJIMYeCTBO nmocanouHsiXx mecT — | 104 or 17.06.2013 r.2.
76. Microsoft Office Standard
2013 Russian. JIumensust
OLP NL Academic
Edition, 6eccpounas.
Jorosop Ne 114 ot
12.11.2014
YuranbHbii 3a51 Ne2 Camocrositennbia | Hayunbrit u yueOHbIN GOHI, 1. Windows 8 Russian.
(puzmat kopmyc- yueGHOE) g paboTa Hay4Has nepuoauka, Wi-Fi Windows Professiona | 8

JIOCTYI JJ1s1 MOOMITBHBIX
YCTPOMCTB, HEOTPAaHUUEHHBIH
nocryn k ObC u BJJ;
KOJINYECTBO MOCAJ0YHBIX MECT —
50.

Russian Upgrade.
JInnensus OLP NL
Academic Edition,
Oeccpounas. lorosop Ne
104 or 17.06.2013 r.2.
Microsoft Office Standard
2013 Russian. JIunensus
OLP NL Academic
Edition, 6eccpounast.
Jorosop Ne 114 ot
12.11.2014
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[Tpunoxenue 1

MHWHOBPHAYKU POCCUU
®I'bOY BO «bAIIKMPCKUN T'OCY AAPCTBEHHBIYM YHUBEPCUTET»
OU3NKO-TEXHUYECKNU UHCTUTYT

COJIEPXXAHUE PABOYEI ITPOI PAMMEI

JAUCHUITIINHBI «CKaHI/II)VIOH_[aﬂ 30HI0BAsA MUKPOCKOIIHUSA» HA 8 CEMCECTP
(HaMEeHOBaHWE AUCIIUTIIINHBI )

JHCBHAas1
thopma oOydeHuUs
8-i1 cemecTp
By pabotsl O0BeM QUCLUIUINHEI
O6mas TpynoemkocTs aucturuinabl (3ET / gacoB) 144/4
Y4eOHBIX YaCOB Ha KOHTAKTHYIO pabOTy € MPENo aBaTesIeM: 45,2
JIEKIIUH 22
1a00PaTOPHBIX 22
npyrux (TpynroBasi, HHAUBUIYadbHast KOHCYJIBTAIUS U UHBIC BUJIBI
y4eO0HOM JIeATSIBHOCTH, MTPEIyCMAaTPUBAIOIIUE Pa0OTy 00YJArOIIIXCS C 1.2
npenoaasaresieM) (OKP)
Y4eOHbIX 4aCOB Ha CAaMOCTOSITENIbHYIO paboTy oOyuatonumxcs (CP) /3
Y4eOHBIX 9acOB Ha MOATOTOBKY K 25 8

sK3ameny/3auety/muddepenimpoBannomy 3auery (Kontporn)

dopma KOHTpOJIS:
9K3aMeH 8 ceMecTp




Taoauna 3

3 cemecTp
OcHoBHas u
3agaHus 1o dopma KOHTPOIA
dopma n3yueHHs: MaTepUaIOB JIOTIOJTHUTE . o
CaMOCTOSATEIIFHON | CaMOCTOSITEIBHON PabOTHI
(exunu, MpakTHYECKHUE 3aHSTHUS, JbHAs
paboTe CTYACHTOB | CTYJICHTOB (KOJUIOKBHYMBI,
Ne CEMUHAPCKHE 3aHSTHS, JuTeparypa,
Tema u conepxanue C yKa3aHHEM KOHTPOJIbHBIE pabOTHI,
n/m nabopatopHbie paboThI, pEeKOMEH1ye
JUTEPATYpBHI, KOMITBIOTEPHBIC TECThI U
caMOCTOsTelIbHAs paboTa) Mas
HOMEpOB 337134 T.IL.)
CTyJICHTaM
JIK JIb CP
1 2 3 4 5 6 7 8
Monyns 1 «Ckanupyromas
30H/I0Bass MUKPOCKONHs. Bumpl.
[Ipunnmn padboTe»
1. | UcTopus co3manus 1 4 [1] [3]
CKaHHPYIOIIUX [2] [TucpMeHHast KOHTPOJIbHAS
MHUKPOCKOIIOB. pabora Ne 1
2. | Buapl U TUIIBI 2 - 6 [2] [ 1-4]
CKaHUPYIOIIHUX 30HI0BbBIX ITnceMeHHas KOHTPOJIbHAS
MHUKPOCKOIIOB. pabora Ne 1
3 | IIpunuun padotsr C3M. 2 4 [13] [1-4] Hormyck
[2] K mabopatopHoOii pabore,
NOJroTOBKa o0pasna
4 YT0 Takoe KaHTHJIEBEP 9 2 4 [ 1-3] [1-4] Bremoaaenne
nabopaTopHoit paboTs! Ne 1
 3aIUTa
5. | BeiOop pexuma 2 4 [1,3] [3] [TucepMeHHast KOHTPOJIbHAS
CKaHUpOBaHUs ? pabora Ne 1
6 | Kak paboTaeT MHKPOCKOI 2 4 [ 1-3] [1-4] [TuceMeHHast KOHTPOJIbHAS
[P KOHTaKTHOM pEKUME pabora Ne 1
CKaHUPOBaHUsA ?
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7| Kak paboTaeT MHKPOCKOII 4 [1,3] [3] [TrchbMeHHas KOHTPOJIbHASL
IIPpH IIOJIyKOHTAaKTHOM pabora Ne 1
pEKHUME CKaHUPOBAHUS ?

8 | Kak paboTaeT MHKPOCKOI 4 [ 1-3] [1-4] [TucbMeHHast KOHTPOJIbHAS
pu OECKOHTAKTHOM pabora Ne 1
pEXKMME CKAHUPOBAHUS ?

Mopnyns 2. [Ipumenenne C3M s
HCCJICIOBAHUH.

9 | BeIOOp HOTOKKH IS 4 [1,3] [ 3.4] [TnceMeHHast KOHTPOJIbHAS
HaHECEHHs 00pasIa. pabora Ne 2

10 | MeTtoauku NOArOTOBKH 6 [ 1-3] [1-4] [TucpMeHHast KOHTPOJIbHAS
06p33HOB. pabora Ne 2

11 | Pe3yabTaThl CKAHUPOBAHUS 4 [ 1-3] [1-4] BhInonHeHre
1 ux o0paborka ? nabopaTtopHoil padoTs! Ne 1

H 3aluTa
12 | IIporpammel 06pabOTKH 5 [1-3] [1-4] Homyck
C3M u300pakeHuii. K J1a0opaTopHO# padore,
IIoATrOTOBKA 06pasua
B13 | Yro mpencrapisieT coOoi 2 4 [ 1-3] [1-4] Brinonnenue
D C3M-usob0paxenue ? nabopaTopHoi paboTsr Ne 2
H 3aIiuTa

14 | Yro mpeacraBiseT coO0M 3 4 [1-3] [1-4] BhInonHeHue

D C3M-usob0paxenue ? nabopaTopHOil paboTsr Ne 2
M 3aliuTa
15 | CkaHUpYIOIIHUIA TYHHEIBHBIN 6 [1-3] [1-4] Hormyck

MHUKPOCKOII, METOTUKH
VCCIIEIOBAHUM, PEXKUMBI
CKaHUpOBaHUs1, 00paboTKa

K JJabopaTopHoi padore,
MOJATOTOBKA 00pasiia

Brinonnenue
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TOJIyYE€HHBIX U300paKEHHI 4 1aGopaTopHoii paGoTHI

Ne 3 u 3amura
16 | ATOMHO-CHIOBOM 1 4 6 [1-3] [1-4]

MHKPOCKOII, METOMKH Brimonnenne

MCCIIEI0BAHMMI, PEKUMBI 11abopaTopHoi paboTh!
Ne 3 u 3amura

CKaHUPOBaHUs, 00pabOTKa

TIOJIy9E€HHBIX U300paXKeHui

4
22 22 73
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IIpuioxkenue Ne 2

PeiiTuHr-niiansl /Moxyast/ ITMCIUILIAHBI.

Monyns /aucummivia «CkaHUpYIOMAs 30HA0Basi MUKPOCKOIIUS

(Ha3BaHME JUCLUIUIMHBI COrTIACHO paboyeMy yueOHOMY IUIaHy)

HanpaBiieHue «Pusnkay, npodbuinb «MenunuHckas QUK

Kypc 4, cemectp 8

Buabl yueOHOIl 1eATeIbHOCTH bann 3a UYucno  |bamisl
CTY/IeHTOB KOHKPETHO 3a1aHuil 3a (Munu- Makxkcu-
€ 3aJ]aHne CEMECTP |MaJbHBIA  |MaJbHBIN
Moayas 1 «Ckanupywoimasi 30H10Basi MUKpockonus. Buasbl.
Ipunuun padboTbi»
Texkymmii KOHTPOJIb
Homyck u 3a1uTa 15 1 0 15
nabopaTopHoit paboTsl Nel
Py0e:xHbIil KOHTPOJIb
1.IIucbmenHnas KOHTPOJIbHAS 10 2 0 20
pabota Nol
BCEI'O I10 MOJIVJIXO 1 0 35
Moayas 2. lIpumenenune C3M uis uccjiel0BaHMi.
Texkymumii KOHTPOJIb
Jomnyck u 3ammra naboparopusix padot10 2 0 20
Ne 2y Ne3
Py0e:kHbIIi KOHTPOJIb
1.IIucbmenHnas KOHTPOJIbHAS 5 3 0 15
pabota No2
BCEI'O 11O MOJVJIIO 2 0 35
IoompurenbHbie 6aJIbI
VYyactue B onuMmuazax 1Mo 0 10
obmelt pusuke
HToro noompureJbHbIX 021J10B 0 10
ITocemaemocTs (0271161 BHIYUTAKOTCS U3 00111eli CyMMbI HAOpPaHHBIX 0aJ1J10B)
1. Tocemenne 0 -6
JICKIIMOHHBIX 3aHATHHA
2. Tlocemenue 0 -10
MPAKTUYECKUX 3aHATUI
HNTOroBblii KOHTPOJIb
Jk3ameH/ 12 (Bompoc 2 Mak 30
ounera) BOI c.
poca 24
0.
3 (mor. 2 Mak
BOIIPOC) c. 6
0.
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