MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

MHCTUTYT HAHOTEXHOJIOT U B BJIEKTPOHUKE, CIIMHTPOHUKE U ®OTOHUKE

KA®EJPA ®U3UKN MUKPO- U HAHOCHUCTEM

OOBPEHO HTC MHTOJI
[Tporokon Ne 03/3-21

or 31.08.2021 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

COBPEMEHHBLIE METO/1bl ®U3NMYECKOI'O SKCIITEPUMEHTAJIBHOI'O AHAJIN3A

Hanpasnenue noarotroBku [1] 11.04.04 DnexTpoHUKa U HAHOAJIEKTPOHHUKA
(cmennanbHOCTD)
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AHHOTALMS

B kypce wusyqarorcs
9KCIIEPUMEHTAJIbHOW (U3UKH MHKpO-

¢usnyeckue MeToJbl, NpUMEHseMble Tpu pabore B o0bOJIacTu

U HAHOCUCTEM, HAHOZJIEKTPOHUKH U HAHO(OTOHUKH.
PaccmarpuBatoTcst (usnueckue NPUHIUIBI padOThl M XapaKTEPUCTUKU 0a30BBIX U COBPEMEHHBIX
cpeacTB u3MepeHuil. OTAenbHOe BHUMaHUE YIENAeTcs KOPPEKTHOM MOCTAHOBKE SKCIIEPUMEHTa U
aHaM3y SKCIEPUMEHTAIBHBIX JAHHBIX, @ TaKXKe OIPaHUMYEHHSIM, BO3HHMKAIOIUM Ipu paboTe Ha
9KCHEPUMEHTATbHOM 000pyA0BaHUM. PaccMaTpuBaroTCs MPUHLUIBI IOCTAHOBKH SKCIIEPUMEHTAIbHBIX

HCCIEIOBAaHUN HA npuMepe XpoMaTo-MacC-CIICKTPOMETPHUU U CIICKTPOMCTPHUUN MOHHOM IOJABHKHOCTH.

1. IEJIU U 3ATAYA OCBOEHHUS YYEBHOM JJUCHUILJIUHBI

I[aTb OCHOBHBIC NPCACTABJICHUA 00 OCHOBHBIX (bHSPI‘-IGCKI/IX 3aKOHOMCPHOCTSX, JICKAIIUX B
OCHOBC S5KCIICPUMCHTAJIBHBIX MCTO/IOB aHAJIM3a (I)I/I3I/I‘-IGCKI/IX CUTHAJIOB, O IMapaMeTpax I/I3MepI/IT€J'IBHOI71
afrmaparypbl 1 OTpaHUYCHHAX, BOSHHUKAIOMIUX IIPpU pa60Te C Hef/'l, INO3HAKOMUTH C aHAJIMTHYCCKHMU
MCTOAaMH Ha OCHOBC XpOMATO-MACC-CIICKTPOMETPHHN U CIICKTPOMECTPHUU HOHHOM IIOABUXKHOCTH.

2. MECTO YYEBHOH JIJUCIIUILJIMHBI B CTPYKTYPE OOII BO

[IpodeccrnonanbHblit MOAYIb, JUCIUILIMHA IO BEIOOPY

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVNTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQeccuoHatbHble KOMIETEHIHH:

| KOI{ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KOI[ W HAMMCHOBAHUC MHAUKATOPA JOCTMIKCHUS KOMIICTCHIIUN

[TpodeccuonanbHble KOMIETEHIMM B COOTBECTBUU C 3aJadaMd U oObekTamMu (001acTsaMHU
3HaHUI) TpoecCHOHATHLHOM e TEFHOCTH:

cranaapr-I1C, ananus
ONbITA)

Hay‘iHO-I/ICCJ'IC,I[OBaTeJIBCKI/Iﬁ

3apaua OO0beKT Win Kon n naumenoBanue | Koxg u HammeHoBaHue

npodeccuoHaIbLHOM 00J1aCTh 3HAHUS npogeccuoHaAILHOM HHAMKATOPA T0CTHKEHUS

aesiteabHoctu (3I1/1) KOMIIeTCHIINH; npogdeccuoHaIbHOM
OcHoBaHnue KOMIIeTeHIIHH
(mpodeccHoOHAIBLHBIH

pa3paboTka pabounx MaTrepuabl, [MIK-2.2 [1] - Ciocoben | 3-TTK-2.2[1] - 3HaTh:
IJIAHOB U IPOrpaMm KOMITOHEHTHI, Y TOTOB K Hay4YHbBIM COBpPEMEHHbBIE

[IPOBEJICHUS HAYYHBIX | AJIEKTPOHHbIE UCCJIEIOBaHMSIM B TEOPETUUECKHE
HCCIe0BaHUHN 1 pUOOPHI, obnactu Hpu3uKH MIPEACTABICHUS TIPH
TEXHUYECKUX YCTPOWCTBA, HAHOCTPYKTYD, GU3UKK | ONMHCAHUM B3aUMOJICHCTBHIA
pa3paboToK, YCTaHOBKH, MHUKPO- U HAHOCUCTEM, | aTOMOB U 3JIEKTPOHHBIX
MIOATOTOBKA METOJIbl X HAHOJJIEKTPOHUKHU U 000JI04€EK B KpHUCTALIE,
OTJICJIbHBIX 3a/1aHUi UCCIIETOBaHMUSI, HaHO(OTOHUKH, K TEPMOJUHAMHYECKHE,

JUISL NCTIOJIHUTEIIEH; MaTeMaTHYECKHE CaMOCTOSITEIBHOMY ONTUYECKUE, MATHUTHBIE U




cbop, 0bpaboTka,
aHaJIN3 U
CUCTEMATH3ALNS
HAay4YHO-TEXHUYECKOM
uHpOpMaIUU TIO TEME
HCCTIe0BaHMs, BHIOOD
METOJIUK U CPEJICTB
pelIeHus 3a/1auu;
pa3paboTka METOAUKH,
MIpOBEJICHUE
HCCIIEN0BaHUN U
U3MEPEHUI
napamMeTpoB U
XapaKTEPUCTHUK
U3JEIIUN YIIEKTPOHHOU
TE€XHHUKH, aHAJIU3 X
pe3yJIbTaToB;
HCIIOJIb30BaHUE
¢uznueckux 3¢ ¢hexTon
pu pa3paboTKe HOBBIX
METOJI0B
HUCCIIEJOBAaHUN U
U3TOTOBJICHUH
MaKeTOB
HU3MEPUTEIIBHBIX
CUCTeM; pa3paboTka
¢bu3nvecKux u
MaTeMaTHYEeCKHX
MoZeTIeH,
KOMIIBIOTEPHOE
MOJIETTUPOBAaHUE
UCCIIETyEeMBbIX
¢buznueckux
MPOIIECCOB, MPUOOPOB,
CXEM U YCTPOWCTB,
OTHOCSIIMNXCS K
npodeccnoHanbHOM
ctepe; mOATOTOBKA
HAyYHO-TEXHHUYECKHUX
0TYETOB, 0030pOB,
pedepatos,

My 0K 10
pe3ynbTaTtam
BBITIOJTHEHHBIX
HCCIEIOBAHMM,
MOArOTOBKA U
Mpe/ICTaBJICHHE
JIOKJIaJIOB HAa HAay4YHbIE
KOH(EpeHIINH U
CEMHUHAaphbI; PUKCcAIS
Y 3al1iuTa 00bEKTOB
VMHTEJUIEKTYaJIbHON

MOACIHN

PELICHUIO
MOCTaBJIECHHO 3aJa4uH C
BBEIOOPOM HEOOXOUMBIX
CpE/ICTB

Ocnoesanue:
[TpodeccrnonanbHbIM
crangapt: 40.011

ANIEKTPOU3NIECKHE
CBOMCTBA TBEP/BIX TE,
HaHOCTPYKTYD,
BO3MOXXHOCTH U
OTpaHUYEHUS
IKCTIEPUMEHTATBHBIX
METOOB JJISl CO3/JaHUs U
MCCJIETOBAHMUS
HaHOCTPYKTYPHBIX,
THOPHIHBIX MAaTEPUAIIOB H
HAHOCHCTEM ;
V-IIK-2.2[1] - Y™meTb:
NPUMEHSTDH MOJTyYCHHbIE
3HAHUSI TIPH OIICHKE
MOJIy4aeMbIX pe3yJIbTaTOB
npu pabote Ha
CTaHJapTHOM
MPOMBIIIICHHOM,
CHeLHaTU3UPOBAHHOM
HAYYHOM, B T.U.
paspabaTbiBaeMOM
000pyI0BaHUH,
OCYLIECTBIIATH
IIpeJICTaBICHNE
HOJYYEHHBIX Pe3yJIbTaTOB
U MX aHAJIH3 ;
B-IIK-2.2[1] - Bnanets:
IIPEJICTABICHUEM O
croco0ax MoJay4YeHus
HaHOCTPYKTYPHPOBAHHBIX
Y HAaHOTUOPHIHBIX
MaTepuajIoB U METOJaxX
aHaJM3a UX CBOMCTB Ha
OCHOBE UHTep(hepoMeTpuH,
MHUKPOCKOIIHNH, PACCESHUS




COOCTBEHHOCTH
pa3zpaboTka pabodmnx
IJIAHOB U TIPOTpamMm
MPOBEICHHUS HAYTHBIX
HCCIIEN0BaHUN U
TEXHUYECKUX
pa3paboToK,
MOJITOTOBKA
OTJICbHBIX 3a/IaHUI
JUIST ICTIOJTHUTEEH;
cbop, 0bpaboTka,
aHaJIN3 U
cucTeMaTH3anus
HAYYHO-TEXHUYECKOM
uHpOpMaIUU 1O TEMe
HCCIe0BaHMs, BEIOOD
METOJIMK U CPEJCTB
peIeHMs 3a/1a9H;
pa3paboTKa METOAUKH,
MpOBEICHUE
HCCIEN0BaHUN U
U3MEPEHUI
MapamMeTpoB U
XapaKTePUCTHK
U3JEIIUN JIIEKTPOHHOU
TEXHUKH, aHAIH3 UX
pe3yJIbTaToB;
HCIIOJIb30BaHUE
¢usnueckux 3¢ ¢hexTon
pu pa3paboTKe HOBBIX
METOJIOB
HUCCIIEIOBAaHUN U
W3TOTOBJICHUH
MaKeTOB
U3MEPUTENBbHBIX
CHUCTeM; pa3paboTka
(bu3nvecKkux u
MaTeMaTHIECKUX
MOJIeNEeH,
KOMITBIOTEPHOE
MOJIETTUPOBAHUE
HCCIIEYEMBIX
buznueckux
MPOIIECCOB, MPUOOPOB,
CXEM U yCTPOUCTB,
OTHOCSIITNXCS K
npodeccnoHanbHOM
cdepe; MoAr0OTOBKA
HAyYHO-TEXHHUYECKHUX
0TYETOB, 0030POB,
pedepatos,

Iy OJUKaIUi 110

MaTepHabI,
KOMITOHEHTHI,
AIIEKTPOHHBIE
pudopHl,
YCTPOWCTBA,
YCTAHOBKH,
METOIBI X
HCCIIeIOBAHMS,
MaTeMaTHIeCKHe
MOJIeNN

I1K-4 [1] - cmocobeH k
OpraHu3aluu u
MIPOBEJICHHUIO
AKCIIEPUMEHTAIIbHBIX
HUCCIIETOBAHUHN C
MPUMEHEHUEM
COBpeMeHHI)IX Cpe)ICTB 158
METOJIOB

OcHoeanue:
[TpodeccuonanbHpIit
cranzaapt: 40.008

3-TIK-4[1] - 3HaTh:
COBPEMEHHBIE
SKCIIEPUMEHTATHHBIC
METO/IbI B 00J1aCTH (PU3UKU
KOHJICHCHPOBAHHOTO
COCTOSTHUSI, DJICKTPOHUKHU U
HAHODJICKTPOHUKH ;
V-IIK-4[1] - YmeTs:
MIPOBOJIUTH
SKCIIEPUMEHTAIbHBIC
HCCJIEIOBAHUS B
AIIEKTPOHHKE U
HAHODJICKTPOHUKE C
MIPUMEHEHUEM
COBPEMEHHBIX CPEJICTB U
METO/IOB.;

B-IIK-4[1] - Bnanmets:
KOMIBIOTEPHBIMU
TEXHOJIOTHSIMU B
MPUMEHEHUU K
IKCIIEPUMEHTATHHBIM
HCCIICIOBAHUSIM B
JICKTPOHHKE U
HAHODJICKTPOHUKE




pe3yabpTaTtaMm
BBITIOJTHCHHBIX
HCCIIEJOBaHUIA,
MOJATOTOBKA U
MpeACTaBICHUE
JTOKJIaJIOB HAa HAay4YHbIE
KOH(epeHIINH U
CEMHUHAaphbI; PUKcAIHs
Y 3al1UuTa 00bEKTOB
VMHTEJUIEKTYAJIbHON
COOCTBEHHOCTH
pa3zpaboTka pabodmnx
IJIAHOB ¥ IIPOTPAMM
MPOBEACHUS HAYIHBIX
HCCIIEIOBAHUM U
TEXHUYECKUX
pa3paboToK,
MOATOTOBKA
OTJIENIbHBIX 3aaHUI
JUUISI ICTIOJTHUTEIICH,
cbop, 0bpaboTka,
aHaJIN3 U
cucTeMaTtu3anus
HAay4YHO-TEXHUYECKOM
nH(pOpMALIUU TIO TEME
WCCTIe0BaHMs, BRIOOD
METOJIUK U CPEJICTB
pelIeHus 3a/1auH;
pa3paboTKa METOIUKH,
MIpOBE/ICHUE
HCCIIEIOBAHUM U
U3MEPEHUIN
rnapaMeTpoB U
XapaKTEPUCTHK
U3JEIIUN DIIEKTPOHHOU
TEXHUKH, aHATTU3 UX
pe3yIbTaTOB;
HCIOJIb30BaHUE
¢buznueckux 3¢ppexTon
pu pa3paboTKe HOBBIX
METOJOB
HUCCIIEJOBAaHUN U
W3TOTOBJICHUH
MaKeTOB
WU3MEPUTENbHBIX
CUCTEM; pa3paboTka
(hUBUYECKUX U
MaTeMaTHYeCKUX
MOJIEIEH,
KOMIIBIOTEPHOE
MOJEJIMPOBAHUE
HCCIIETyEMbIX

MaTepHaIbL,
KOMITOHEHTHI,
AIIEKTPOHHBIE
pudopHl,
YCTPOWCTBA,
YCTAHOBKH,
METOBI MX
HCCIIeIOBAHMS,
MaTeMaTHIeCKHe
MOJIeNN

ITK-5 [1] - cmocoben
JIeNaTh HAyYHO-
000CHOBAHHEBIE BEIBOILI
0 pe3yJibTaTaM
TEOPETUICCKHUX U
AKCIIEPUMEHTATHHBIX
HCCIIE0BAHUMN, 1aBaTh
PEKOMEHIAIUU TI0
COBEPIICHCTBOBAHUIO
YCTPOICTB U CUCTEM,
TOTOBUTH HAYIHBIC
myOJIMKAIUHN U 3asIBKU
Ha U300peTeHUs

Ocnosanue:
[TpodeccrnonanbHbIi
crangapt: 40.011

3-TIK-5[1] - 3naTs:
COBpPEMEHHBIE
TEOPETHYECKUE U
AKCIIEPUMEHTAJIbHbIE
JIOCTYOKEHHMS B 00JIaCTH
ANEKTPOHUKHU U
HAHORJICKTPOHUKH ;
V-IIK-5[1] - YmeTs:
JienaTh Hay4JHO-

000CHOBaHHBIC BBIBOJbI 110

pe3yabpTaTam
TEOPETUYECKUX U
AKCIEPUMEHTATIbHBIX
UCCIJIEIOBaHMM, JaBaTh
PEKOMEHIalluu 110
COBEPLIECHCTBOBAHUIO
YCTPOWCTB U CHCTEM.;
B-IIK-5[1] - Bnanets:
HaBbIKaMU MOJATOTOBKHU
HaY4HbIX IyOJIMKauil u
3asBOK Ha U300peTeHUs




(buznuecKkux
MPOIIECCOB, MPUOOPOB,
CXEM U YCTPOMUCTB,
OTHOCSIINXCS K
npodeccrnoHanbHOM
cdhepe; mOATOTOBKA
HAYYHO-TEXHUYECKHX
0TYETOB, 0030pOB,
pedepatos,
MyOJIMKAIUH 0
pe3yabTatam
BBITIOJTHEHHBIX
HCCIIEJOBaHUIA,
MOJITOTOBKA U
IpeJCTaBICHNUE
JIOKJIAJIOB Ha HAYYHBIC
KOH(epeHIINH U
CEMHUHAaphbI; pUKcAIHs
U 3aI11Ta 0OBEKTOB
VMHTEJUIEKTYJIbHON
COOCTBEHHOCTH

4. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3yUYeHUS U (POPMBI KOHTPOJIA:

Ne HaumenoBanue
.1 pasaena yueOHOM
JUCIHMIIIMHBI

Henenn

(cemuHnapsi )/
JlaGopaTopHble

Jlexnumn/ Ipaxkr.
padoThl, yac.

O0s3aT. Tekymmii

KOHTPOJIb ((popma*,

HeJeJIs)

MakcnMaJabHBIN

0aJu 3a pasgena™*

paznea (popma*,

ATTecTanusa
HeJ1eJst)

Nuaukaropsl
OCBOCHHUS

IOMIOATAHIINIA

1 Cemecmp

1 IlepBb1it pasgen

4/16/0

[\
(V)]

K-8

2 Bropoii pa3aen

4/16/0

25

KH-16




IIK-5

Umoeo 3a 1 Cemecmp 8/32/0 50

KonTpoabnbie 50 2 3-11K-
Meponpusituss  3a 1 2.2,
Cemectp V-

TK-5,
B-
TIK-5

* — COKpallleHHOE HAaMMEHOBaHUE (OPMBI KOHTPOJIS
** _ cymMMa MakCHMAalbHBIX 0allIoB J0JDKHA ObITh paBHa 100 3a ceMecTp, BKIIOYas 3a4eT U
(unn) sK3aMeH

CoxpallieHre HaMMEHOBAaHUH (POPM TEKYIIEro KOHTPOJIS U aTTECTAIlUX Pa3esioB:

Oo6o3na | [losiHOe HaMMeHOBaHMe
YyeHHe
KH KonTposib 1o uroram
C) DK3aMeH
KAJIEHIAPHBIN IIAH
Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,
" yac. , yac. yac.
1 Cemecmp 8 32 0
1-8 IlepBblii pa3ne 4 16 0
1-2 1 Bcero ayIuTOpHBIX 4acoB
Tema 1 1 | 4 [0
KocBeHHbIif XxapakTep KCIepUMEHTAIBHBIX JaHHBIX. Ownunaiin
O6parsblie 3amaun. CTOXaCTUYHOCTH OKPYIKAIOIIETO MHPA. 0 0 0

[110THOCTH BEpOSITHOCTH U (DYHKIIUS pacpeaeieHus
BEPOATHOCTH. MaTeMaTH4eCKOe 0OKUIAHUE U TUCTIEPCUS
reHepaIbHON COBOKYMHOCTU. BBIOOpOUHOE cTaHaapTHOE
oTkJIoHeHHe. CTaHJapTHOE OTKJIOHEHUE BEIOOPOYHOTO
cpennero. [Ipumepsl pacnipeaenenuii BepositHocTel. CBOMCTBA
["ayccoBa pacnpenenenusi. JJoBepUTENbHBIN HHTEPBA U




JIOBEpUTEINIbHASL BEPOATHOCTD JUIsl pacupeneneHnii CTproeHTa
u ["aycca. [Topsimok 00pabOTKU U IPEACTABICHUS
9KCIIEPUMEHTAJIbHBIX 1aHHBIX. METO/bI HCCIEA0BAHNI:
TEOpPETUUYECKHUE, IMIUPpUIECKUE. METOIbl UBMEPEHU:
OTKJIOHEHMH, Pa3HOCTHBIN, HyJ1eBOll. OCHOBHBIE CBOMCTBA
JIMHENHBIX U3MEPUTEIBHO-PETUCTPUPYIOIINX CUCTEM:

K03 PHLIMEHT Nepeauu, YyBCTBUTEIBHOCTh, TUHAMUYECKUN
nuana3oH. [TonsTue o pa3penieHuu, CENeKTUBHOCTH, BPEMEHU
aHaJM3a, BPEMEHHU SKCIO3UINH, TIpeiesie OOHaApYKEHUs IS
Pa3IMyYHbIX 3324 (PU3NUECKOro IKCIEPUMEHTATBHOTO aHAIN3A.

3-4 2 Bcero ayutopHbIX 4acoB
JlnHamMu4eckue CBOMCTBA JIMHENHBIX U3MEPUTEIBHO- 1 | 4 | 0
perucTpupyronmx cucreMm. Anmnaparaas Gynkius. [lepexoqnas | Onnaitn
¢dbynkus. Materpan J{roamens U ypaBHEHHE CBEPTKHU. 0 0 0
YacTOTHBIA METOJ UCCIIEAOBAHNS CBOUCTB JIMHEWHBIX CUCTEM.

Koadduuument nepenauu, aMIumMTy 1HO-4acTOTHAsS U (ha30BO-
YaCTOTHAsI XapaKTEPUCTUKH, CBSI3b BXOJHOT'O M BBIXOJHOTO
curHajoB B Oypbe-poCTPaHCTBE.

5-6 3 Bcero aynutopHbIx 4acoB
IlepenaTouHble XapaKTEpUCTUKH DJIEKTPUYECKUX JTMHUN. 1 | 4 | 0
Tenerpadnoe ypaBaenue. CtaTudeckuii KodppuimeHT Owuaitn
nepenayn. JluHaMuueckue nepeaaTouHble CBOMCTBA 0 0 0
UJealbHOr0 NPOBOJHUKA. BOITHOBOE CONPOTUBIEHHE.

CornacoBanHasi 1 HecoryiacoBanHas TuHUs. CriocoObl
COrJIaCOBaHUs JIMHUU U Harpy3ku. PeanbHas nunMs C
MOTEPSIMHU.

7-8 4 Bcero ayiutopHbIx 4acoB
[ITyMBI ¥ TOMEXHU KaK UCTOYHHK IOTPEIIHOCTU U3MEPEHUM. 1 | 4 | 0
[ToMexu pe3ucTUBHOTO, EMKOCTHOT'O U UHAYKTUBHOI'O Omnnaitn
XapakTepa 1 MeToJbl 60pb0bI ¢ HUMU. Knaccudukanus mymos. | () 0 0
Tennopoii mym. ®opmyna Haiiksucra. JIpo6oBoii mym.
['eHepalimoHHO-PEKOMOMHAITMOHHBIN IyM. DIUKKEP-LTyM.
3aBUCHMOCTb aMILIUTY/IbI IIIYMOB OT YaCTOTBI

9-16 Bropoii pazaea 4 16 0

9-10 |6 Bcero ayiutopHsIx 4acoB
XapaKTepUCTUKU TETUIOBBIX MPUEMHHUKOB U3ITyUYCHUS U 1 | 4 | 0
0COOEHHOCTH UX HcnonHeHu. Tepmonapel. boroMeTpsl. Omnunaitn
Sueiika ['ones. ITupoanexrpuyeckue nerexropsl. [Ipumepsl 0 0 0
MPUMEHEHUS OOJTOMETPUYECKHUX MATPHUIL AJIs
BBICOKOUYBCTBUTENIBbHOrO aHanu3a B UK u TI' auanasone

1-12 |7 Bcero ayiuTopHbIX 4acoB

Bakyymnsie porosanements: BAX, mMHEHHOCTD, CrIEKTpabHas
YyBCTBUTEIBHOCTb. MIHTETpaibHas CBETOUYBCTBUTEIBHOCT.
CpaBHeHue c 171a30M yenoBeka. [loxoca 4acToT BaKyyMHBIX
¢dotornemeHToB. /[poOOBOH, TETIOBOW U TEMHOBOH IIIyM
BaKyyMHBIX (0T0371eMeHTOB. COOTHOIIEHNE CUTHAJI/IIIYM.
®DOTOIEKTPOHHBIN YMHOXKUTENb. JINHEHHOCTh, KOAPPUIIUEHT
YCUJIEHUS, CIIEKTPaJIbHAsl 4YyBCTBUTEIBHOCTD, YACTOTHAS
xapakrepuctuka 1 mymsl ®OVY. Bunel ucnionnenus OOVY.
®doroconporusieHus. [1onynpoBoaHUKOBBIE POTOIEMEHTHI U
dhoTtonuonasl. [Tpubops ¢ 3apsioBoi cBs3pr0. KMOIT-

1 | 4 [0
Omnutaiig
0 0 0




CTPYKTYPBI

13-14 | 8 Bcero ayutopHbIx 4acoB
CrieKTpoMeTpHsi HOHHOM NMOABM>KHOCTH U CLIEKTPOMETPHUSI 1 | 4 | 0
MpUpaIIeHUs HIOHHON MOJIBUYKHOCTH KaK METO/Ibl aHAlIu3a B Omnunaiin
peanbHOM BpeMeHH. CBsI3b MOABMKHOCTH U K03 unimenta 0 0 0
mupdy3un. CamodoxycupoBka. MICTOUHUKY MOHHU3AIINH,

MEXaHU3Mbl HOHU3ALUH TIPH aTMOC(HEPHOM JaBICHUH.
CenextuBHocTh noHu3anuu. Meton SALDI. [Ipumenenue
CIIEKTPOMETPUH IS BEICOKOUYBCTBUTEIBHOTO aHAIIN3A
OpPraHMYECKUX COSAMHEHUN B BO3IYyXE
15-16 |9 Bcero ayiuTopHbIX 9acoB

Macc-crekTpoMeTpus Kak aHATUTUYECKUI METOJ] COCTaBa U
CTPYKTYpHI BelllecTBa. MIoHM3aTopbl U aHAIU3aTOPbI B Macc-
CHEKTpOMEeTpUu. XpomaTo-Macc-criekrpomerpusi. [lpumepsl
peanu3aiy KOMIUIEKCHBIX METO/IOB UCCIICIOBAaHUH B (hU3HKE
MHUKpPO- U HAHOCUCTEM, HAHO(OTOHUKE C TPUMEHEHHEM
XpOMaTO-Macc-ClIEKTPOMETPUHI

1 | 4 |0
OmnJaiia
0 0 0

COKpaH_IeHHLIe HaMEHOBAaHUS OHJIAWH OIILIUI:

Oo6o03na | [los1HOe HanMeHOBaHME
YyeHue

oK DNEeKTPOHHBIN Kype

IIM [ToTHOTEKCTOBBIN MaTepual
11JI ITomHOTEKCTOBEIE JEKIIUU
BM Buneo-marepuansl

AM Aymo-marepualsl

I1p3 [Ipe3enTanuu

T Tectbl

OCM DNEeKTPOHHBIE CIIPABOYHBIE MATEPUAIbI
4@ HMHTEepaKTUBHBINA CANUT

TEMbI TIPAKTUYECKUX 3AHATUI

Heneau | Tembl 3ausiTuii / Conepxanue
1 Cemecmp
1-2 1

KocBeHnHblii xapakTep 3KCIepUMEHTAIbHBIX JaHHbIX.
Oo6patnbie 3agaun. CTOXaCTUIHOCTH OKPYIKAIOIIET0 MUPA.
[110THOCTD BEPOSITHOCTH U (DYHKLUS paclpeaeeHus
BEPOATHOCTH. MaTeMaTUUECKOE OXKHUIAHNUE U IUCIIEPCUS]
reHepaibHON COBOKYIMHOCTU. BpIOOpoUHOE cTaHgapTHOE
otkjoHeHne. CTaHIapTHOE OTKIIOHEHUE BHIOOPOYHOTO
cpeanero. [Ipumepsl pacnpenenenuii BepositHocTel. CBOKMCTBA
I"ayccoBa pacnipenenenus. JJoBepUTENbHBIN HHTEPBAIL U
JIOBEpUTENIbHASI BEPOSITHOCTH 117151 pactipeneneHuit CTbrofeHTa
u ['aycca. [Topsimok 0OpabOTKH ¥ MPpeACTaBICHUS
AKCIIEPUMEHTAJIbHBIX TaHHBIX. METO/1bI HCCIe0BAHUMI:
TEOPETUYECKUE, SIMIIMPHUUYECKUE. MeTObl U3MEPEHUIL:
OTKJIOHEHH, pa3HOCTHBIN, HyJIeBOH. (OCHOBHBIE CBOMCTBA
JMHENHBIX U3MEPUTENBHO-PErUCTPUPYIOLIUX CUCTEM:

K03 dUILIMEHT Nepeayu, YyBCTBUTENbHOCTb, JUHAMUYECKUN




nuanasoH. [loHsiTue o paspelieHnu, CeIeKTUBHOCTH, BpEMEHHU
aHaJln3a, BpEMEHH SKCIIO3ULINH, Tpefiesie OOHAPYKEHUS 11
pa3IMYHBIX 337129 (PU3MUECKOTr0 IKCIIEPUMEHTATHHOTO
aHaJIn3a.

2

JluHamMuyeckue CBOMCTBA JTMHEUHBIX U3MEPUTEIBLHO-
PETUCTPHUPYIOMINX CUCTeM. AnmaparHasi QyHKITUSI.
[Tepexonnas Gynkmus. MaTerpan Jroamens u ypaBHEHHE
CBEPTKU. YaCTOTHBIN METOJ UCCIEA0OBAHUS CBOMCTB
nuHeHbIX cucteM. Koadduument nepenaun, aMmimuTyaHo-
gacToTHas U (Pa30BO-4aCTOTHASI XapaKTEPUCTUKH, CBSI3b
BXOJIHOTO U BBIXOJIHOTO CUTHAJIOB B Dyphe-npoCTpaHCTBE.

3

[TepenaTouHbie XapaKTEPUCTHKHU IIIEKTPUICCKIX JTMHHMA.
Tenerpadnoe ypaBHeHue. CtaTudeckuid KodppuimeHT
nepenayn. JluHaMmuueckue nepeaaTouHble CBOMCTBA
UJeaTbHOTO POBOAHUKA. BOTHOBOE COMPOTHRIICHHE.
CornacoBaHHas U HecoriacoBaHHas TUHUS. CIIOCOObI
COTJIaCOBAHUS JTMHUU U Harpy3ku. PeanbpHas muHMS C
MOTEPSIMHU.

4

[ITyMBI 1 MOMEXHU KaK UCTOYHHUK IOTPEIIHOCTH U3MEPEHUM.
[Tomexu pe3suCcTUBHOTO, EMKOCTHOTO U UHAYKTUBHOI'O
XapakTepa 1 MeToJibl 00pb0bI ¢ HUMU. Kitaccupukamnus
mrymoB. TermoBoit mym. ®opmyia HaiikBucra. Jlpo6oBoii
mryM. ['eHepannoHHO-peKOMOMHAITMOHHBIN ITyM. DIUKKep-
yM. 3aBUCUMOCTb aMILIUTY /Il ITYMOB OT YaCTOTBI

5

XapaKTepUCTUKU TEIUIOBBIX IPUEMHHUKOB U3TyUYE€HHUS U
ocoOeHHOCTH X ucnoiaHeHui. Tepmomapsl. bogomeTpsr.
Suetika ['ones. [Tuposnexktpuueckue nerexktopsl. [Ipumeps
PUMEHEHHS OOJIOMETPUYECKUX MATPUIL TSI
BbICOKOUYBCcTBUTENbHOrO aHasin3a B UK u TI'y auanazone

11-12

6

Bakyywmusbie hoToanementsl: BAX, muHelHHOCTS,
CIIEKTpaJIbHAs 4YyBCTBUTENIBHOCTD. MIHTErpanbHas
CBETOYYBCTBUTEIBHOCTh. CpaBHEHUE C IJ1a30M YeJIOBEKA.
[Tonoca yacToT BakyyMHbIX (p0TO371eMEeHTOB. [poOoBOA,
TETUIOBOW ¥ TEMHOBOM IITyM BaKyyMHBIX (DOTORIIEMEHTOB.
CooTHomienne curan/mym. @oTo3MeKTPOHHBIA YMHOKHUTENb.
JluHeHOCTh, KO OUIMEHT YCHUIICHUS, CTIEKTpaTbHAs
4yBCTBUTEJIBHOCTh, YaCTOTHAsL XapaKTEPUCTHKA U LITyMBbI
®3Y. Buas! ucnonnenus POY. GoToconpoTUBICHHUS.
[TomynpoBoiHUKOBBIE (POTOINEMEHTHI U (HOTOAUOBI.
[Tpubopsr ¢ 3apsinoBoit cBsi3bi0. KMOII-cTpykTypHI.

13-14

7

CHCKTpOMeTpI/I}I HOHHOM MOABUXKHOCTHU U CIICKTPOMETPUS
npupamecHnusa HOHHOM MNOABUKHOCTHU KaK METO/JIbI aHaJIn3a B
pC€ajlbHOM BPCMCHHU. CBs3b INOABMKHOCTHU U KOB(l)(l)I/II_II/IeHTa




muddy3un. CamodpoxkycupoBka. ICTOUHHKN HOHU3ALINHY,
MEXaHU3Mbl HOHU3AINH ITPU aTMOC(HEPHOM JIaBIICHUU.
CenexktuBHocTh HoHM3auu. Meton SALDI. [Tpumenenue
CHEKTPOMETPUU JIsi BHICOKOUYBCTBUTEIHHOTO aHAIM3a
OpPraHUYECKUX COCTUHEHUHN B BO3JIyXe

15-16 |8

Tema 8 Macc-crieKTpoMeTpusl KaKk aHaTUTUYECKUNA METO/]
COCTaBa M CTPYKTYPHI BemecTBa. OHNU3aTOPBI M aHATTN3aTOPBI
B MacCC-CIIEKTPOMETPUHU. XPOMATO-MACC-CIIEKTPOMETPHSI.
[Tpumeps! peanu3anuyu KOMILIEKCHBIX METOJIOB UCCIIEIOBaHUI
B (DM3HKE MUKPO- ¥ HAHOCHCTEM, HAaHO(DOTOHHKE C
MIPUMEHEHHUEM XPOMATO-MaCC-CIEKTPOMETPHH.

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B mpouecce oOydeHuss HCHOJB3YIOTCS COBPEMEHHBIE MPEIMETHO-OPUEHTUPOBAHHBIE H
JUYHOCTHO-OPUEHTUPOBaHHbIE  OOpa3oBaTesibHble  TexHojoruu. Ilpm  mpoBeneHuM — eKuui
UCHOJb3YIOTCS HarIAAHbBI (DOPMBI IEMOHCTPALMM yU4eOHOro MaTepHaia B BHJIE MIPE3CHTALUM, a TaKkxKe
BBICTYIIJICHUE TPHUIVIALIEHHBIX COTPYJHHUKOB Kadeapbl (U3MKHM MHUKPO- U HAHOCHUCTEM U JPYIHX
nonpaznenenuit HUSAY MUOU, 3aHuMaromuxcs HCCIEAOBAaHMSAMHM B OOJIACTH CHEKTPalIbHbIX
HCCIIE0BAaHUN KOHJICHCUPOBAHHBIX Cpell U HAHOCTPYKTYp. IIpoBeneHre ceMuHapoB nperycMaTpuBaeT
MIPOBEACHUE TUCKYCCUM U BBICTYIUICHUS CTYIECHTOB C JOKJIAJAAMM 110 TEMaM 3aHATUH.

6. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ] OLIEHOYHBIX CPEACTB 0 TUCLUILUIMHE 00ECIIeUnBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus (KOMIETEHIHMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTUNA TEKYUIETO,
PpyOexKHOro U IPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILINHE.

Ces3p Mexay GOpMHUPYEMBIMH KOMIIETEHUHUSMU W (OpMaMHU KOHTPOJIS HMX OCBOCHHUA
Mpe/icTaBjeHa B CIeAyIOLIei Tadnuiie:

Komnerenuus HNuukaTopbl 0cBOCHHA ATTecTallMOHHOE MEPONpHUsiTHE
(KII 1)
I1K-2.2 3-11K-2.2 9, KU-8
V-TIK-2.2 3, KU-8
B-I1K-2.2 9, KU-8
I1K-4 3-11K-4 3, KU-8
VY-1IK-4 9, KU-8
B-I1K-4 9, KU-8
I1K-5 3-IIK-5 3, KU-16
VY-1IK-5 9, KH-16
B-IIK-5 3, KU-16

HIkanbl oeHKU 00pa30BaTeIbLHBIX JOCTHKEHHU I

[llxana KaX70r0 KOHTPOJIBHOTO MEPOMNPUSITHS JISKUT B mpenenaax oT 0 10 yCTaHOBJICHHOTO
MakCHUMAaJILHOTO Oajiia BKJIFOUMUTEIBHO. MTOroBas arrecranus 10 OUCHUIUINHE oreHuBaercsa 1mo 100-



0ayuIbHOM IIKaje W MpeAcTaBiIseT co0oil cymmy OanioB, 3apabOTaHHBIX CTYJCHTOM IPHU BBIIIOJIHEHUH
3aJJaHUi B paMKax TEKYIIETro M MPOMEKYTOUHOTO KOHTPOJIS.

HTorosas oreHKa BBICTABISETCSI B COOTBETCTBUHU CO cnez[ylomeﬁ IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amIoB 0aJUIbHOM IIKaJe ECTS y4e0HOH TUCIHUIUIMHEI

OlleHKa «OTIINYHO» BBICTABIISACTCS
CTYJIEHTY, €CIIH OH IIy0OKO M IIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepual,
HCYEPIIBIBAIOIIE, TOCIIEN0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO ero
U3J1araet, yMeeT TECHO YBS3bIBATh
TEOPHUIO C IPAKTUKOM, HCIIONB3YET B
OTBETE MaTepuai MOHOrpaduyecKoi

JINTEPATYPBI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIAECTCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJIO 3HAET

Marepuall, rpaMOTHO U 110 CYHICCTBY
n3jaract €ro, He JOIyCKasa

D CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 O1ieHKa «yIOBIETBOPUTEIHHOY

BBICTABJISICTCSA CTyZ[EHTy, €CJIM OH UMECT
3HAHUS TOJIBKO OCHOBHOI'O MaTepHaa,
3- HO HE YCBOWJI €r'0 JIETANIEH, JOIyCKaeT
60-64 «Y0081eMBOPUMENHOY E HETOYHOCTH, HEJOCTATOUHO MTPAaBUIILHBIE
(OpMyNIHUPOBKH, HAPYILICHUS
JIOTUYECKOM TOCIIEN0BATENBHOCTH B
U3JI0KEHUHU IPOrPAaMMHOI0 MaTepuala.

Or1eHKa «HEYTOBICTBOPUTEITHHOY
BBICTABJISCTCS CTYACHTY, KOTOPBIH HE
3HAET 3HAYNUTEIILHON YacTh
MIPOrpaMMHOI0 MaTepraa, J0IMyCKaeT
o 60 2— F CyIIeCTBeHHbIC o1mnOKu. Kak npasuo,
e «HEYO0B1eMBOPUMETLHOY OLICHKA «HEYIOBIECTBOPUTEIIHLHOY
CTaBUTCS CTYJCHTaM, KOTOPbIE HE MOT'YT
MPOJIOJKHUTE 00y4eHue Oe3
JIOTIOJHHUTENILHBIX 3aHATHIH 110

COOTBETCTBYIONIEH AVCIMILINHE.

7.  YYEBHO-METOJWYECKOE U TH®OPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCHMUILIMHEI

OCHOBHAZ JIMTEPATYPA:

1. DU I1 84 Ananu3 pe3ynbTaTOB U3MEPEHUH B dKCIIEpUMEHTAbHOUN (usuke : , CankT-IleTepOypr:
Jlanp, 2022

2. 91 3-17 Omnbku uzmepenuii pusnueckux Benuuu : , Cankr-IlerepOypr: Jlanp, 2022

3. 539.2 ®50 dusnueckre 0OCHOBBI METO0B UCCIIEIOBaHUSI HAHOCTPYKTYP U IIOBEPXHOCTH TBEPAOIO
Tena : yaeOHoe mocooue utst By3oB, Mocksa: HUSLY MUDU, 2014



4. 53 1126 MeToap! McCIeI0BaHUHM B 9KCIIEPUMEHTAIILHON (HU3HUKE : yueOHOe mocobue A By30B, M.
W. Ilepramenrt, Honaronpyausiii: MaTennext, 2010

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 001 I" 82 Uctopus nayku B 100 skciepumenTax : MoHorpadus, Mocksa: JlabopaTopus 3HaHU,
2018

2. 546 K35 dusnueckne MeTO bl UCCIIEI0BAaHUS B HEOPTaHUYECKOM Xumuu : , XKapckuit
M.M.,HoBuxos I'.1., M.: Beici.mmkomna, 1988

[MTPOI'PAMMHOE OBECITEYEHUE:

CrenmanbHOE MporpaMMHoOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHBI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPUAJLHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI
TACIATITAHBI

CHGI_II/IaJ'ILHOC MAaTCPUAJIbHO-TCXHUYCCKOC obOecrieueHre He Tpe6yeTc;1

9. YYEBHO-METOAUYECKHUE PEKOMEHJIALIUU JJIA CTYAEHTOB

B cuiny Gomnbinoro o6beMa M3yd4aeMoro Marepuana U OrpaHMYEHHOTO KOJIMYECTBA 3aHSATHH C
LENbI0 YIIyOJleHUs] 3HAaHUK O JMCLUHUIUIMHE TPeAyCMOTpEHa CaMoCTosiTeNbHas paboTa CTyJIeHTa ¢
HCIIOJIb30BAHUEM OCHOBHOM U JIOIIOJIHUTEIIBHOM JINTEPATYPBI.

* OcHOBHas JUTEpaATYypAa:

1. ®usnyeckre OCHOBBI METOJIOB MCCIIEA0BAHNS HAHOCTPYKTYP U MOBEPXHOCTU TBEPAOIO Tea:
yaeOHoe mocobue 11 By30B, Mocksa: HUAY MUDU, 2014

2. ®u3nyeckre OCHOBBI METOA0B UCCIIEI0BAHNSI HAHOCTPYKTYP ¥ OBEPXHOCTH TBEPJOrO Tena:
yaebHoe mocobue st By30B, B. U. Tposia [u ap.], Mocksa: MUDU, 2008

3. Metoapbl Hccae10BaHU B SKCIIEPUMEHTAIbHOM pu3uKe: yueOHoe nocobue i By308, M. U.
Ileprament, Jonronpyausiii: Uatennexr, 2010

* JlonosHUTENBHAS TUTEPATYPA:

1. BeicokoaddektuBHas KomIiekcooOpa3oBaTenbHas XpomaTtorpadguss HOHOB METAJUIOB,
Mocksa: Texnocdepa, 2013

2. PykoBo/CcTBO MO ONTUYECKOM KOrepeHTHOM Tomorpaduu, Mocksa: @uszmatiur, 2007

3. ®usnyeckwe MNPUHIMIBI AIEKTPOHHOM MHUKPOCKONUHU. BBeneHue B MPOCBEUMBAIOINIYIO,
PacTpPOBYIO M aHATMTHYECKYIO JIEKTPOHHYIO MUKpOcKomuto, MockBa: Texnochepa, 2010

4. ®usnveckrue METOJbl UCCIENOBaHMs CTPYKTYpbl TBepAbIX Tesl Y.1: Metoasl 21€KTpOHHOU
Mukpockonuu, M.: MU®HU, 2005



5. KonnyecTBeHHblE MeTOABI B Macc-crniekrpomerpuu, W. JlaBawpunu [um 1p.], Mocksa:
Texnocdepa, 2008

6. MukpodaouIHble CUCTEMBbl I XUMHYecKoro aHammza, pen.. 0. A. 3onoros, B. E.
Kypoukun, Mocksa: ®usmariut, 2011

Crnenyer Tarke Hpu paboTe ¢ MaTepHaliOM MOJB30BATHCS HHTEPHET-PECYpPCaMH, YacTh W3
KOTOPBIX IPUBOJNUTCS HUXKE:

http://www.nanometer.ru/

http://www.nanoworld.org/russian/library.html

http://www.ntmdt.ru

http://www.nanoobr.ru/

http://www.rusnanoforum.ru/

http://nano-info.ru/

http://www.portalnano.ru/

http://www.nanonewsnet.ru/

http://www.rosnano.ru/

http://e-learning.nanoobr.ru/

[TnanupoBaHue BPEMEHH Ha CaMOCTOATENBbHYIO padOoTy Jydlle BCEro OCYLIECTBIATH Ha BECh
ceMecTp, MpeaycMaTpuBas MpU 3TOM PETYIIIpHOE MOBTOPEHHUE MpoiieHHoro Marepuana. Onobpsercs
o0pamiarbest K NpenoaBaTesio 3a KOHCYIbTallusIMU.

KoHTpons ycmneBaeMoCTH, TPEIyCMOTPEHHBIH MPOTPaMMON JUCHUILTUHBI, OCYIIECTBIISETCS
MyTeM TECTHPOBAHUS, KOTOPOE MPOBOAUTCS 2 pa3a B cemecTp. OTBETHI Ha BOMPOCH JJISi TEKYIIEro
KOHTPOJIS TOJDKHBI MIOKA3bIBaTh YBEPEHHOE BIIA/ICHUE MAaTEPHUATIOM M3 COOTBETCTBYIOIICH TEMBI.

10. YYEBHO-METOIWYECKHE PEKOMEHJIAIIUM JIJISI TIPENIOJIABATEJIENA

B kypce u3yuaroTcsi OCHOBHBIE (hU3MUECKHE METOJIbl, MPUMEHSIEMbIE MpU paboTe B 0o0iacTu
AKCIIEPUMEHTAIbHOW (U3UKM MHKPO- U HAHOCHUCTEM, (PM3MKH HAHOCTPYKTYpP M HaHO(OTOHHKH.
PaccmarpuBaroTcs (u3nueckue MPUHIUIBI padOThIl M XapaKTEPUCTHKU 0a30BBIX U COBPEMEHHBIX
cpencTB uaMepenuii. OTAeTbHOC BHUMAHUE YICNIACTCS KOPPEKTHOM MOCTAHOBKE SKCIIEPUMEHTA U
aQHAJIN3Y SKCTIICPUMEHTAIBHBIX JAaHHBIX, a TaK)XE OTPAHHUYCHUSM, BO3HHUKAIOIIMM MpH padoTe Ha
IKCIIEPUMEHTAILHOM 000PYI0BaHUU.

[lens Kypca — naTh OCHOBHBIC MPEJCTABICHUS 00 OCHOBHBIX (DPM3MUYECKUX 3aKOHOMEPHOCTSIX,
JCKANMX B OCHOBE COBPEMEHHBIX JKCIICPUMEHTAIBHBIX METOJIOB aHaju3a (PU3WKH KHHETHYCCKUX
SBJICHUHN, GU3NKU MUKPO- M HAHOCUCTEM, IMapaMeTpax U3MEpPHUTEIbHOM anmapaTypbl U OTpaHUYEHUSX,
BO3HUKAIOIIUX MPU paboTe ¢ Hel.

JlommyckaeTcsl HCMONb30BaHHE CTYACHTAMHU CIPABOYHBIX MaTepHalioB, HEOOXOAUMBIX IS
MIPOBEJICHUS] YUCICHHBIX pacueToB. DOPMYIHUPOBKY MNPAKTUYECKUX 3aJaHUN CIEAyeT BBIMOIHSITH
oAPoOHO, a TAKXKE JIOMYCKATh UCMOJIb30BaHNE HHTEPHET-PECYPCOB MPHU padOTe HAM 3aIaHUSMHU.

OTHoIIEeHWE TpernoAaBaTeNs K CTyJEHTaM [OJDKHO HOCHTH XapakTep J0OpOKenaTelbHOM
TpeboBarenbHOCTH. [ Oosnee 3¢h(HEKTUBHOTO YCBOCGHMsSI Marepuaga HEOOXOAUMO TMOOIIPSThH
CaMOCTOSITENIbHYIO pabOTy CTYACHTOB, B TOM YHCJI€ C HHTEPHET-PECYpPCaMHU

ABTOp(BI):



KotkoBckuii ['ennanuii EBrenseBud, K.§.-M.H.



