MuHUCTEPCTBO HAYKU U BbICIIero oopa3oBanus Poccuiickoit deneparuu
denepalibHOE TOCYIaPCTBEHHOE OI0KETHOE 00Pa30BaATEIBHOE YUPEIKICHHIE
BBICIIETO 00Opa30BaHUS
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Pabouas mnporpamma cocrtaBieHa Ha OcCHOBaHuUU DeaepaibHOTO TOCYJIAPCTBEHHOIO
oOpazoBarenbHoro cranmapra BO pgns Hanpasnenusi noaroroBku 03.03.02 dusuka,
YTBEPXKACHHOTO MpUKa30M MUHHUCTEPCTBA HAYKM M BbICHIero oOpaszoBanusi Poccuiickoit
®denepanuu ot 07.08.20 Ne 891

Pabouas mporpamma obcyxaeHa Ha 3aceqaHnuu Kadeapsl GU3NKA

01.02.2024 r. , TpoToKoJ Ne 6
3aBeayronii kaheapoi CrykoBa E.B. CrykoBa
COI''TACOBAHO COI''TACOBAHO
VYuyeOHO-METOANYECKOE YITPABICHHUE Beimyckaromas kagenpa
Yankuna H.A. Yankuna CrykoBa E.B. CrykoBa
7 utons 2024 r. 7 utons 2024 r.
COI''TACOBAHO COI''TACOBAHO
Hayunas 6ubnuotexa LlenTp mmudpooit Tpanchopmanu u
TEXHUYECKOT0 obecrieueHus
IleTpoBuu O.B. IleTrpoBuu Tonoceiuyk A.A. Togoceituyk

7 nrous 2024 r. 7 nrousa 2024 r.




1. HEJIM U 3AIAYN OCBOEHUSA JUCLHATTIIIMHbI

Leanb aucuMmIMHbIL
DopMHUPOBAHUE TEOPETUUECKUX MPEICTABICHUIN U MPAKTUYECKUX HABBIKOB B 00JIACTH
COBPEMEHHBIX KCIIEPUMEHTATbHBIX METOJIOB, MPUMEHSAEMbIX B (PU3HKE TBEPJIOTO TeIa s
HCCIIEIOBAHUS €r0 CTPYKTYPHOTO 1 (pa30BOTro cocTaBa, PU3NUESCKUX CBOWCTB.

3anaum JUCHUIIMHBI:
- W3Y4YEHUE OCHOB M (PU3UYECKUX IMPUHITUIIOB COBPEMEHHBIX 3KCIEPUMEHTAIBHBIX METOI0B
aHaJIN3a CTPYKTYPbl, COCTaBa U CBONUCTB TBEPBIX TEJI;
- MPAKTUYECKOE OBJIAJCHUE TEXHUKON U METOAUKOMN 3KCIIEPUMEHTOB, ITOCIIEYIOIIEH
MaTeMaTH4ecKoi 06paboTKOM
IKCIIEPUMEHTAJIBHBIX PE3YJIbTATOB UCCIIEAOBAHUS U HHTEPIIPETAIINEH TTOTyUYEeHHBIX JTaHHBIX;
-HAy4YHOE MTPUJIOKEHUE IKCIIEPUMEHTATbHBIX METOJIOB.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOI

IMPOT'PAMMBI
HuctiumuimHa «OKCIIepUMEHTaJIbHbIE METOABI B (DU3UKE» BXOIUT B YacCTh, (hOPMHPYEMYIO
y4aCTHUKaAMH 00pa30BaTEIbHBIX OTHOIIICHUH.
JI71s OCBOEHUSI TUCIUIUITMHBI HEOOXOAMMO 3HATh:
1) kypc oOeit puszukuy;
2) AUCIUILINHBI MOy « Teoperndueckast pu3nkar;
3) ¢pusmka TBEpAOTO TENA.

3. KOMIIETEHLIUHA OBYYAIOLIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA INCHUIUINHBI U UTHAUKATOPBI UX JOCTUXKXEHUA

3.1 IlpodeccnonanpbHbIe KOMITIETEHIIMN M HHANKATOPHI UX JOCTUKCHUS

Kon u HamMeHoBaHue | Kom ¥ HaumMeHOBaHWE WHIUKATOpA JIOCTHDKCHHS
npodeccuoHaIbHON npodeccuoHaIbHON KOMIETEHIIUN
KOMITETEHLINHT

IIK-1 Cnocoben  BbmonHATh | M/I-1nk.1 3HaeT OCHOBHBIE NMPHUHIMIBI 0O0pabOTKU U
paboThl IO 0O0pabOTKE M aHATU3Y | aHANIU3a  HAYYHO- TEXHUUYECKOW HHpOpMAIUU U

Hay4HO- TEXHUUYECKOU WH- | pE3yJIbTATOB  UCCIEAOBAHMN B  COOTBETCTBYIOLIEH
dbopmaiuu " pe3yiabTaToOB | 00JIACTH 3HAHUM

HCCIEN0BAHNMN B | M-2nk-1 [Tonnmaer, yMeeT u3jaraThb u
COOTBETCTBYIOLLEH 00JIaCTH | aHATIM3UPOBATh HAYUHO- TEXHHUECKYIO0 MH(pOpMAIUIO, U
3HAHUMI IOJIyYEHHBIE pE3yabTATHI HCCIIEIOBAHUI B

COOTBETCTBYIOIIEH 00J1aCTH 3HAHUH

N-3nk-1 YMeeT pemath npodecCHoHaIbHbBIC 3aa4UH C
NPUMEHEHHEM COBPEMEHHOM mpuOOpHON 0a3pl W
UH(pOPMAIIMOHHBIX TEXHOJIOT U c YYETOM
OTEUYECTBEHHOTO U 3apyOEKHOTO OIbITA

IIK-2 Cnocoben  mpoBoauth | M/I-1nk2 3HaeT OCHOBHBIE METOJBI IMPOBEACHUS
Hay4YHBIC WCCITeTOBAHUS B | TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO HCCIIEAOBAHUS
COOTBETCTBYIO- Ieil  obiactu | B chepe npodeccCuOHAIbHOMN NesTeIbHOCTH

3HAHUMN u obopmisare | U/1-2nk> YyactByeT B o(opMIIEHHMH pPe3yIbTaTOB
pe3ysbTaThl  UCCIEIOBAHUM W | UCCIENOBAHMI W pa3pabOTOK, IOJIYYEHHBIX MpHU
pa3paboToK MPOBEJICHUA  HAYYHBIX  HCCICIOBAaHMH B cdepe
npodeccnoHaIbHOMN AESITEIHHOCTH

N -3nk-> Bnageer HaBbikamMu paboOThI C COBPEMEHHBIM
MpUOOPHBIM O0OPYAOBAHUEM, METOJIAMH OOpPabOTKU U
aHam3a MTOJTyYEHHBIX pe3yIbTaTOB Hay4YHBIX
UCCIIEIOBAHUIN B cepe MpoheCCUOHATBHOM




ACATCIIbBHOCTH

4. CTPYKTYPA JUCHUITINHBI

O6mas TpymoeMKocTh TUCIUIUIMHBI cocTaBisgeT 10.00 3aueTHbIX enuHUIBI, 360.0 akageMUUIecKux
4acoB.

1 — Ne i/

2 — Tema (pa3nen) IUCHUIUIMHBI, KypcoBas paboTa (ITPOEKT), MPOMEKYyTOUHAST aTTECTALINS
3 — Cemectp

4 — Buibl KOHTAKTHON paOOTHI U TPYTOEMKOCTH (B aKaJIEMHUYECKUX Yacax)
4.1 - JI (JIexumm)

4.2 — Jlexiuu B BHUJIe TPAKTUYECKOM MOATOTOBKH

4.3 — 13 (ITpakTUueckue 3aHITH)

4.4 — TIpakTU4ecKue 3aHATHS B BUC TPAKTUYECKOHN MOTOTOBKHU

4.5 — JIP (JTabopaTopHbie pabOTHI)

4.6 — JlabopaTopHble paOOTHI B BUIE TPAKTUYECKON TOATOTOBKHU

4.7 — UKP (Mnas xoHTakTHas padbora)

4.8 — KTO (KoHTpoIb TEOPETUYECKOTO OOYUYCHHS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTpoib (B aKaJIeMUUYECKUX Yacax)

6 — CamocTtosiTennpHast paboTa (B akaJeMUYECKUX Yacax)

7 — DopMBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 6 7
4114243144 (45]14.6(4714.8(49
1 Texnuka 7 110 6 5 IToaroroBka
CKaHUpYIOIIeH K
30HIOBOM MPAKTUYECKOM
MUKPOCKOITUU y 3aHSTUIO
2 MeToasl 7 |24 12 10 IToaroroBka
CKaHUpYIOIIeH K
30HIOBOM MPaKTHYECKOM
MUKPOCKOIUU y 3aHSTUIO,
BBIIIOJIHEHHUE
3aJaHNM
WHINBUIYAb
HOM pabOThI
3 Oxe- 716 4 5 IToaroroBka
ANEeKTPOHHAS K
CIIEKTPOCKOTIHSI. MPaKTHIECKOM
y 3aHSTHUIO
4 BzaumogetictBue| 7 | 4 4 5 IToaroroBka
3NIEKTPOHOB C K
BEILIECTBOM MPaKTHIECKOM
y 3aHSTHIO
5 PactpoBas 7 |4 4 5 IToaroroBka
3NEeKTPOHHAS K
MHUKPOCKOIIUS U MPAKTUIECKOM
PEHTIE€HOBCKUI Y 3aHATHUIO,
MHKPOAHAIIN3 BBITIOJTHEHHE
3aJaHUN




WHIUBUYATh
HOU paboOTHI
6 ITpocseunBatoia 4 4 5 IToaroroBka

s AJIEKTPOHHASI K

MHUKPOCKOTTHS MPAKTUIECKOM
Y 3aHSTHIO

7 Kypcosas 34 2 22.8 | IMoaroroBka
paboTta KypCOBO
paboTs
Mpe3eHTALIHT
8 3aueT ¢ 0.2
OLIEHKOU
9 Kanopumerpuue 8 6 4 6
CKHE METOJIbI
HCCIIeTOBAHUS
10 | JecopOrmonHast 8 6 4 6 IToaroroBka

CIIEKTPOCKOTIHS K
MPaKTHIECKOM
y 3aHATHUIO,
MOATOTOBKA
oTYeTa 1o
nabopaTopHOU

paboTte
11 | JIuneiinas u He- 8 6 4 6 IToaroroBka

JIMHEeHas K

IJIEKTpUIecKa MMPaKTHIECKOM

s y 3aHSTHIO,

CITEKTPOCKOTIHUS MTOJITOTOBKA
OoTYeTa Mo
nabopaTopHOI

paborte
12 | MeTomst 8 6 4 6 IMonroroska

HCCIIeIOBaHMS, K

ITOCTPOCHHBIE MPAKTUYECKOM

Ha SIBJICHUH y 3aHSTHIO,

I pakInm MMOJITOTOBKA
OTYeTa 1o
nabopaTopHO

paboTte
13 | Macc- 8 6 4 6 IToaroroBka

CIIEKTPOMETPUS K
MPaKTHIECKOM
y 3aHSTHUIO,
MOATOTOBKA
oTyeTa 1o
nabopaTopHOU

paborte
14 | Meronbt 8 6 4 6 IloaroroBka

HCCITeIOBAHMS, K

ITOCTPOCHHBIE MPAKTUIECKOM

Ha KBAaHTOBBIX y 3aHSTHIO,

addexrax MOATOTOBKA
OoTYeTa Mo
nabopaTopHOI

paborte
15 | Ox3amen 0.3 ]135.7
Hroro 100.0 70.0 58.0 20]102(0.3] 357 [ 93.8




5. COAEP KAHUME TNCLHUITIIMHbI

5.1. Jlekuuu
No 1/ HaumeHnoBaHue TeMbl Copepxanue TeMbl (pa3aena)
IT (paznena)
1 TexHuka ckanupytomei | [TpuHIMner  paboThl  CKAHUPYIOIIUX  30HJAOBBIX
30HA0BOU MUKPOCKOITUH MUKpPOCKOTIOB. CKaHUPYIOIIHUE 3JIEMEHTBI (CKaHEPHI)
30H/TI0BBIX MUKPOCKOTIOB. YcrpoiicTa TUTS

IIPELIU3UOHHBIX IIEpeMELLeHN 30H1a 1 00pa3Lua.

Metoasl CKaHUPYIOLIEH
30H1I0BOM MUKPOCKOIIUHA

Cxanupyrommas TyHHEJIbHAas MUKPOCKOMHSA. ATOMHO-
CUJIOBAS MUKPOCKOIIUS. DIIeKTpOoCUIoBast
MHUKpPOCKONIMS. MAarHuTHO- CUJIOBAas MUKPOCKOIIHSI.
bnawxHenonpHas onTuyeckass MUKPOCKOITUS

Osxe-371eKTpOHHAS
CHEKTPOCKOIIHS.

dusnueckne IIPUHIUIIBL Oxe-  3MEeKTpPOHHOUN
cnekTpockonuu. CIEeKTp BTOPUYHBIX 3JIEKTPOHOB,
BO30YXK/Ia€MbIX 3JIEKTPOHHBIM yIapOM: OCHOBHbIE
MPOIECChl. DHEPreTUYeCKHe YPOBHU, CIBUTH U (popma
Oxe- nukoB. DHeprusi Oxe- 3IEKTPOHOB B TBEPIOM
Tene. Xumuueckue caBuru B Oxxe- cnekTtpax. CBsi3b
XUMHUYECKUX CIBUTOB B PEHTI€HOAIEKTPOHHOU 1 Oxe-
CHEKTPOCKOIIHH.

BsaumoneiicTBue
3JIEKTPOHOB C BEIIECTBOM

HpOHGCCLI B3aMMOJCUCTBUS U METOJbl aHalM3a.
XapaKTepI/ICTI/I‘ICCKI/IC IMOTECPHU. BTOpI/I‘-IHaH
QJICKTPOHHAsA OMUCCHA. Paccesnue QJICKTPOHOB
BCIICCTBOM.

Pacrposas 3JIEKTPOHHAA
MUKPOCKOTIUS u
PEHTT€HOBCKHUI
MUKpOAHAJIN3

BzanmonelicTBue 3J€KTPOHHOrO Mydyka C OO0pas3loM.
Vnopyroe u  Heympyroe paccesHue. OOnactb
B3aMMO/JCHCTBUS 3JEKTPOHHOIO IyYKa C BELIECTBOM.
OTpaxxeHHbIE 3JIEKTPOHBI. BTOpUYHBIE 3JIEKTPOHBI.
XapakTepucTUUECKOe PEHTIeHOBCKOE u3inyueHue. Po
pMHUpPOBaHUE N300PAKEHUS B PACTPOBOM JIEKTPOHHOM
MuKpockorne. Pazpemaromias cnocooHocts. Kontpact
N300 paKeHus.

HpOCBCIII/IBaIOH_Iaﬂ
QJICKTPOHHAA MHUKPOCKOIINA

[Tpupona koHTpacTa n300pakeHUs B TPOCBEUNBAIOIIIE
M 3JIEKTPOHHOM MHUKPOCKOTIE: a0COPOIIMOHHBIN
koHTpacT. JudpakimoHuslii kKoHTpacT. [IpuHIHIIBI
(hopmupoBaHus TU(PaKIIOHHOTO KOHTpacra.
KunemaTnueckas 1 AMHaMU4eCKasi TEOPUM KOHTPACTa
. [Ipsamoe HabMOAeHNE KPUCTATNIMYECKOH CTPYKTYPBHI,
aHanmu3 MeeKTOB perieTKu. AHAN3 JePEKTOB YITaKOBK
1, JUCIIOKAIMI U TpaHull 3epeH. OnpeneneHue
IUIOTHOCTU Juciaokaunii. KoHTpact B M300pakeHUu
BKJIFOUCHU.

Kanopumerpuueckue
METO/Ibl UCCIIEAOBAHUS

Kiaccuuecknii  KanopUMETpUUYECKUI pacueT Teria
DKCIIEpPUMEHTAIbHO y100HO n3MepsieMble
KO3 (HUITMECHTHI. CaBs3b KJIACCUUYECKUX
KaJOpUMETpUUECKUX BeTMYUH CBS3b KaIOPUMETPUU U




TepMoAMHAMUKK. M30TepMUUeCKHEe CErMEHTHI ITMKIIA
Kapno. CooTHolleHHsT MEXIy  KJIaCCMYECKUMU
KaJIOpUMETPUYECKUMHU BeauunHamu [IpakTtudeckas
KaJIOPUMETPHS TTOCTOSTHHOTO O00BbeMa (KaJIOpUMETPHS
OOMOBI) I TEPMOAUHAMHUYECCKUX HUCCIIeTOBAHUM

AncopOumsi Ha  IOBEPXHOCTU  TBEPABIX  TEll.
MounekynsgpHas M OMCCOUMATHUBHAS — aacopOuus.
HecopOumonnasi cnekTpockomnus. TepMoaecopOius.
NmnynbcHast 1 TepMoIiporpaMMupyemasi JecopOoinusl.
KauecTBeHHbII aHAIN3 3aBUCUMOCTEN JaBIIEHUsI OT BP
€MEHU. ODKCINEPUMEHTAIbHOE OOOpYIOBAHUE IS
uMmnyiabcHod — aecopoumn u  TIIJ.  Choekrpsl
uMmnyiabcHo gecopoumn u  TIIJI. OnextponHHO-
CTUMYJMpPOBAaHHAs necoponusi. OcHOBHbIE
MexaHu3Mbl. [lepexoguacTul dYepe3 MNOBEPXHOCTh
pasznena TBepabix ga3. ObopyaoBaHUE U U3MEPEHUS.

Taunrenc yria JIUDJIEKTPUIECKUX MOTEPb.
Knaccudukanus MEXaHU3MOB MoTepb.
HusnexkTpuyeckas CHEKTPOCKOIHUS Pa3mbIThIi

pEeIaKCalMOHHBIM CHEKTp Aucnepcuu [ Pa3MbIThbii
pe30HAaHCHBIM  cnekTp aucnepcun [ . Teopus
IUDJIEKTPUYECKUX CIIEKTPOB. ['eHepauust BBICIIMX
rapMoHuK. CUjIbHBIE U clTabble OIS

Judpakuuss MeIJICHHBIX JJIEKTpOHOB. Jludpakums
OBICTPBIX 3NEeKTpOoHOB. Amnmapatypa Jb3. JAbD-
aHaJIu3. Hudpakiys PEHTI€HOBCKUX Jy4ei.
CTpyKTypHbII aHaIu3 ¢ nomolbio P/I.

HMonuzanus aToMoB ¥ MOJIEKYJI. MeTOAbl MOHU3AIWH.
Tunsl noHOB. PU3UUECKHE OCHOBBI METOAA Macc-
ciektpomeTpun. Cucrema TMNOATOTOBKM W BBOJAA
o6pasua. MeToJbl MOHM3ALMU TPOOBI U pa3leieHus
noHoB IIpakTuyeckue OCHOBBI MHTEpPHpETALIMA MacCC-
CIIEKTPOB M HEKOTOPBIE MACC- CIIEKTPOMETPUUYECKUE
npaBwia. OCHOBHblE THUIIBI pEaKUUN  pacrnaja
OPraHMYECKUX  COEAUHEHUM  TPU  IIIEKTPOHHOU

MOHU3ALINHT BN). OCHOBHBIE HaIpaBJICHUS
(bparMeHTaIMM BaXKHEUIITUX KIIACCOB OPraHUYECKUX
COCTMHEHUH. Macc- CIIEKTPOMETPUS B

TCPMOJUHAMHNYCCKUX HCCIICAOBAHUAX H XUMHYECKOM
KHHCTHKC.

8 HecopbiimonHas
CIIEKTPOCKOMUS

9 JIluneiiHass W HeJIUHEMHAas
JURJICKTpUIeCcKast
CIIEKTPOCKOTHS

10 MeTtonapl HUCCIIEOBAHUS,
IIOCTPOEHHbIE HA SIBJICHUU
nudpakuu

11 Macc-cnekTpoMeTpus

12 MeTtonapl HMCCIIEIOBAHUS,
MOCTPOEHHbIE HA KBAHTOBBIX
addexTax

DJEKTPOHHBIN rapamMarHuTHBIN pe30HaHC.
dusnueckue OCHOBBI CIIEKTPOCKOIIUU OITP.
Knaccuueckoe paccmorpenune IIIP.  KsantoBo-
MexaHudeckoe paccMmoTpenue OIIIP. CaepxToHkas
CTpyKTypa JuHui criektpoB DIIP. Ymmpenue munuit u
penakcaluMoHHble mpouecchl. CKOPOCTh MOTJIOLIEHUS
sHepruu npu I11P.

5.2. IlpakTuyeckue 3aHATUS

HaumeHoBaHue TeMBbI

CopepxaHue TeEMbI

Texnuka ckaHupyroliei 30H10Bo# | DopmupoBanue u 06padorka C3M n3zo0pakeHu.

MHUKPOCKOIINHA




Mertonsl ckanupytomei 30u10Boi | Cuctema  ympasieHus  ACM, OCM, MCM

MHUKPOCKOTIUU (konebaTeIbHBIE METOIUKH).

Oxe- JJIEKTPOHHAs | DHEprust  OXe- 3JEeKTPOHOB  CBOOOAHOIO  aroma

CIIEKTPOCKOIIUS. (Teopernyeckuii, MOTYIMIUPUYECKUN M IMIUPUUECKUI
pacueTsl). HNurepnperanus nanubix Oxe-
CIIEKTPOCKOINMHU B KOHKPETHBIX XUMHKO- 1 (pU3UKO-
MaTepUaIOBEIUECKHX 3a1a4ax

BzaumopeiictBue asekTpoHOB ¢ | MeToasl mpenapupoBaHus OOBEKTOB ISl JIEKTPOHHOM

BEILIECTBOM MUKPOCKOTIUH.
Pacuersl B MeETOAX 3IEKTPOHHON MUKPOCKOIIHUH.
[TpoceeunBarommit 3JIEKTPOHHBIN MUKPOCKOIIL.
VCTpoiicTBO M IPUHIIUN PaOOTHI. DJIeKTPpOHOTpadus.

Pacrtposas 9JIeKTpoHHad | PacueTsl B METOaxX 3JIEKTPOHHOM MUKPOCKOIINH.

MHUKPOCKOTIMSI W PEHTIE€HOBCKUI

MUKPOAHAIIU3

ITpocBeunBaromas  anexkrpoHHasd | [IpocBeunBarommin 3JIEKTPOHHBIN MHKPOCKOIL.

MUKPOCKOTIHUS YeTpoicTBO ¥ MPUHIUIT pabOThI. DNEKTpOHOTpadus.

Kanopumerpuueckue MeTonb! | AuddepeHimanbias CKaHUpYOIas KaJlopuMeETpusl.

WCCIEN0OBAHUS MuKpoKaiopuMeTpus. O6nactu MIPUMEHEHUS
MUKPOKAJIOPUMETPUHU

JlecopO1IOHHAs CIEKTPOCKOIIHSL.

VYpasuenue Appenuyca. U3otepma aacopoiuu
JlenrMropa.

JIuHelinas u HennHelrHag | OCHOBHEBIE CBOICTBa CBY JIUBJICKTPUKOB,

JIUDJIEKTPUYECKASI CIEKTPOCKOIUS | CETHETORJIEKTPUKOB U MbE303JIEKTPUKOB.

MeTtoanl uccinenoBanus, | Uurepnperanus kaptud M3

MMOCTPOECHHBIE Ha SIBJIEHUN

nudpaKuu

Macc-cniekTpoMeTpus I[Ipumenenue Metoma Macc- CHEKTPOMETPUM  JIJIA
HCCIICIOBAHUS ~ OPraHMYECKMX U HEOPraHUYECKUX
COEIMHEeHU.

Metonast uccinenoBanus, | Kimaccuueckas  unrepnperanuss IOIIP.  KsanrtoBo-

IOCTPOEHHbIE ~ HAa  KBAHTOBBIX | MexaHuueckas uHrepnperanus 1P,

acddexTax

5.3. JlabopaTopHbie 3aHATHS

Haunmenosanne TeMul

CopepxaHue TeMbl

IToaroroBka W 3aluTa KypCOBOM
paboThI

OOcyxaeHrne ¢ PyKOBOJUTEIeM O0beMa BBITOIHIEMOM
paboThl,

PaGora ¢ Oubmumorpaduueckumu
KHUTAMH, )XypHaJaMH, TATEHTAMHU U T.]I.
BeiGop M mOArOTOBKA OOBEKTOB IS HCCIIEIOBAHUS.
O6ocHOBaHME BEIOOpA METO/IOB MCCIIETOBAHUS
BeinonHeHue sKcnepuMenTa u obpaboTka

MaTepuaJaMu:




9KCIIEPUMEHTAJIbHBIX JTAHHBIX. Odopminenue
MOSICHUTEIHHOM 3aIHCKH
Odopmnenne  3axmoueHuss W (popMmynmpoBaHUE

BBIBOJIOB 110 BBITIOJTHEHHOU paboTe

Co3maHme mpe3eHTalud pabdoOThl M OOCYXICHHE
pe3ynbTaToOB ¢ pyKoBoauTelneM. IloydeHue oT3bIBa Ha
KYpPCOBYIO pabOTy OT PyKOBOJMTEIIS. 3aluTa

Kanopumerpuueckue
UCCIIeJOBAHUs

METOIbI

Knaccudukammss u  ycTpOHCTBO — KaJOPUMETPOB.
I'pagyupoBka kamopumerpa. Kamopumerpusi cropanusi.
OcobenHoctu KaJIOpPUMETPUU HEOPraHUYECKUX
BEIIIECTB.

JecopOunoHHas CIeKTPOCKONUS

N3orepmuuecknit Meron. Meton nporpaMMHUpOBaHUS
TeMriepatypsl. OnpeneneHue HSHEPIUM  AKTUBALIMHU
JecopOLUU. DIEKTPOHHO-CTUMYJIUPOBaHHAs AecopOoLus
(BCH). DoTomecopOius.

JInneinas " HeJIMHENHA
JIUBJICKTPUYECKAS CIIEKTPOCKOMHUS

N3mepenns temnepaTypHO- YACTOTHBIX XapaKTEPHUCTUK
JIA2JIEKTPUUECKUX MaTepUasoB. Nszmepurenu
UMIIelaHCca, UMMUTaHca, aaMuTaHca. [IpuHiunuanpHas
cxema meroaa HJC. M3MmepeHue BbICHIMX TapMOHUK
CUTHAJIA TU3JIEKTPUUYECKUX MATEPUAIIOB

Metonsbl uccienoBanus, | Meron Bpaienus. Meroa Jlays. Meton pacxoasinerocs

MOCTPOEHHbIE Ha SBJICHUU | ITy4yKa. MeToJ mopouika

nudpaKun

Macc-ciekTpoMeTpus [IpuHnunuanpHass  cxemMa  Macc-  CHEKTPOMETpa.
MarHuTHble U JUHAMUYECKHE MacC- CIEKTPOMETPHI.
CnexTpoMeTpuoH IUKJIOTPOHHOTO pe3oHaHca.
XpoMmaTo- macc- crekTpomerpusi. UneHtuduxanms u
YCTAaHOBJIEHHE  CTpoeHus  BewecTB.  OmnpeneneHue
MOTEHIIMAJIOB UOHU3ALMN MOJIEKYI.

Metoabt HCCIIeIOBaHUs, | Y CTPOUCTBO OIIP  cnexTpoMeTpoB. OcHOBHBIE

MOCTPOEHHbIE ~ HAa  KBAHTOBBIX [ XapakTepuctuku crnektpoB OIIP.  Cnextpomerpsl

adexTax 3JIEKTPOHHOT'O MAPAaMarHUTHOTO pe30HAHCA

6. CAMOCTOSATEJBHASA PABOTA

Ne
/o

HanMenoBaHue TeMbl
(paznena)

TpynoeMkocTh
B
AKaJeMUYECKUX
yacax

CopepkaHue TeMblI (pa3jena)

1 Texnunka
CKaHUPYIOLIEH
30HJ0BOM
MHUKPOCKOTIUH

HOI[FOTOBKa K IMPAKTHUIYCCKOMY 3aHATHUIO 5

2 MeTtoanl
CKaHUPYIOILIEH
30HJ0BOM
MHUKPOCKOTIUH

[ToaroTroBka K NPAKTHUYECKOMY 3aHSTHIO,
BBIITIOJTHEHHE
paboThl

10

3aJlaHUd  WHAUBUIYAIBHOU

3 Osxe-371eKTpOHHAS
CHIEKTPOCKOIIHS.

HOI[FOTOBKa K IMMPAKTUICCKOMY 3aHATHUTIO 5

4 BzaumoneiictBue
3JIEKTPOHOB C

[ToaroroBka K MpakTUYECKOMY 3aHSATHUIO 5




BCIICCTBOM

5 Pacrposas [ToaroroBka K NPAKTUUECKOMY 3aHSTHUIO, | S
JJIEKTPOHHAS BBIIIOJIHEHUE  3aJaHUN  WHIMBHUAYAJIbHOMN
MMKPOCKOIIHS U | pabOThI
PEHTTE€HOBCKUI
MUKPOAHAJIN3

6 ITpocseunBaromas IToaroroBka K NpakTUYECKOMY 3aHSATHIO 5
JJIEKTPOHHAsA
MUKPOCKOIIHUS

7 Kypcosas pabota IToaroroska KypCOBOU paboThI u|22.8

Mpe3eHTALII

8 Kanopumerpuueckue |IloaroroBka K NpaKTUYECKOMY 3aHSITHIO, | 6
METO/Ibl UCCTIEIOBAHUS | IOJTOTOBKA OT4YeTa IO JabopaTopHOH

paborte
9 HecopOunonnas IToaroroBka K NPAKTUYECKOMY 3aHSTHIO, |6
CHEKTPOCKOIHUS NOATOTOBKAa OTYeTa N0 JabopaTopHOM
paborte
10 | JIuneitnas u  He- |IloaroroBka K MNpPaKTUYECKOMY 3aHSTHIO, 6
JIMHEWHAas IIOJrOTOBKA OT4YETa IO J1abOpaTOpHOMU
JUAIIEKTPUYECKas pabore
CHEKTPOCKOIHUS
11 | Meronabt I[logroroBka K MNPaKTUUYECKOMY 3aHATHIO, |6
HCCIIEIOBAHUS, MOATOTOBKA OTYeTa IO J1abopaTopHOit
MIOCTPOEHHbIE Ha | pabote

ABJICHUM TUdpakiuu

12 | Macc-cnextpomerpusi | [loaroroBka K HOpaKTUYECKOMY 3aHSTHUIO, |6
MOJIFOTOBKA OT4YeTa IO JabopaTOpHOU

paborte
13 | Metomabt IlogroroBka K MPaKTUYECKOMY 3aHATHIO, |6
WCCIIeTOBAHUS, MOJArOTOBKA OTYETA MO JIaOOpaTOpHOMH
IMOCTPOCHHBIE Ha | paboTte

KBAHTOBBIX 3(dekTax

7. OBPA3OBATEJIBHBIE TEXHOJIOI'U

B cootBerctBuu ¢ TpedoBanusmu PI'OC BO mno HampasieHuto noarotoBku 03.03.02 —
«@Pu3uka» peanusanus KOMIIETEHTHOCTHOTO TOJXOoAa IMpeaycMaTpUBAET IMIMPOKOE
WCIIOJIb30BaHNE B Y4YeOHOM IIpOIIeCCe AKTUBHBIX W HHTEPAKTUBHBIX (OPM MPOBEACHUS
3aHSATUH B COYETAHUM C BHEAYAUTOPHOM pabOTON C 1eNbio (OPMHUPOBAHUS U PA3BUTHS
npodeccnoHaIbHBIX HABBIKOB 00YUYaIOITUXCS.

[Tpu npenomgaBaHUM TUCITUTIIUHBI « DKCIIEPUMEHTATIbHBIE METOABI B (PU3MKE» MCIOIb3YIOTCS
KaK TpaJulIMOHHbIC (JIEKIUs, JIEKIUs - Oecea, MpobiieMHast JIeKIus, JeKIUsI-CEeMUHAP), TaK U
WHHOBALIMOHHBIE TEXHOJIOTUU (MIPUMEHEHHE MYJIbTUMEIUINHOrO TMPOEKTOpa, CEMUHAP-
JIUCKYCCHSI, UCTTOJIb30BAHUE PECYPCOB ceTH Internet u 3JIeKTPOHHBIX YUEOHUKOB).
JlekMOHHbBIE 3aHSTUA MPOBOJATCS C MCIOJIb30BAHUEM TPAJUIIMOHHOW, AKTUBHOU U
UHTEPAKTUBHON (hopMm oOydeHus. IlpakTudeckue 3aHATUS TMPOBOIATCS C MCIOJIb30BAHUEM
AKTUBHBIX U HHTEPAKTUBHBIX (OPM 0O0yUEHUS.

[Tpu nmpoBenenny 1a00pATOPHBIX 3aHATHI CTYIEHTAM BBIAAETCS 3aJIaHUE ISl ITOJATOTOBKH K
BBITIOJIHEHUIO J1abopaTopHOi paboThl. Ilepen BblmoJIHEHHEM paOOTHI € IpenojaBaTeIeM
obcyxaaercs 1enb paboThl U Xon ee BbIMoiHeHus. Ha srame 3amuthl paboThl CTYAEHT
CaMOCTOSITEIbHO ~AHAJIM3UPYET JOCTUTHYTBIE PE3YJbTAaThl C Pa3HBIX TOYEK 3PEHUS,
BBIJIBUTAET TUIOTE3bI U AENAET BBIBO/IbI, UCXOAS U3 LIEIU PAOOTHI.



N3 coBpeMeHHBIX 00pa30BATEIBHBIX TEXHOJOTHUH MPUMEHSIOTCS HWH(POPMAIMOHHBIE U
KOMIIBIOTEPHBIE TEXHOJIOTUHM C IIPUBJICYEHNUEM K IIPENOAABAHUIO MYJIbTUMEINNHON TEXHUKH.

8. OUEHOYHBIE CPEJICTBA J1JId IPOMEXYTOYHOM ATTECTALIUU
Onucanue nmokaszaTtejell U KpUTEPUEB OLICHUBAHUS KOMIIETEHIIMI Ha Pa3IMUHbBIX 3Tarax UX
dbopMupOBaHMS, ONMUCAHUE KA OICHUBAHMS, TUMIOBBIE KOHTPOJIbHBIC 3aJaHUS WM MHBIC
MaTepuaibl, HEOOXOAUMBIEC U1 OLIEHKH 3HAHUN, YMEHHMI M HaBBIKOB, XapaKTEPU3YIOLIUX
sTansl GOpMUPOBAHUS KOMIIETEHIMH, a TaKKe METOJUYECKHE MaTepHUalbl, OIpeIeIsIonne
MpoLEnyphbl OLEHUBAHMUS 3HAHUN, YMEHUH U HABBIKOB OTPAXEHbl B (DOHJE OLEHOYHBIX
CPEJICTB 1O TUCHUTUINHE « IKCTIEPUMEHTAIIBHBIE METOIBI B (PU3UKE».

8.1. IIpuMepHbIE BOIIPOCHI K 3aYETY C OLIEHKON B 7-OM CEMECTpe

1. IIpuHUMIBEI paGOTHI CKAHUPYIOUIUX 30HAOBBIX MUKPOCKOIIOB.

2. CkaHHPYIOILINE JIEMEHTHI (CKaHEPhI) 30HAOBBIX MUKPOCKOIIOB.

3. VYcrpoiicTBa 15 NPELM3UOHHbBIX NIEPEMEIIIEHUI 30H1a U 00pa3ua.

4. Cxkanupyrooniasi TyHHeJIbHass MUKPOCKOIIHUSI.

5. ATOMHO-CUIOBast MUKPOCKOTIHS.

6. DIEeKTPOCUIOBASI MUKPOCKOIIHSI.

7.  MarHutHO-CUI0Bass MUKPOCKOIIHS.

8. bawxHenonbHas ONTUYECKAs] MUKPOCKOIUS

9. ®usunueckue npuHIUIBI OKe-3JIEKTPOHHON CIIEKTPOCKOIHH.

10. CiekTp BTOPUYHBIX 3JIEKTPOHOB, BO30YXKIA€MbIX 3JIEKTPOHHBIM YJIapOM: OCHOBHbIE
MPOIIECChl. DHEPTETUUECKUE YPOBHU, CIBUTH U popma Orke-TTHKOB.

11. DHeprus Oxe-371eKTPOHOB B TBEPJIOM TEJIE.

12. Xumuueckue CIBUTH B Oxe- CIIEKTpax. CBs13b
XMMMUYECKHUX CIBUTOB B PEHTT€HOAIEKTPOHHOU U OkKe-CEKTPOCKOIUH.

13. ITpouecchl B3aMMOIEUCTBUS M METO/IBI aHAIIN3A. XAPAKTEPUCTUUECKUE TTOTEPH.

14. BropruuHas 37IeKTpOHHAs1 SMUcCHs1. PaccestHue 371eKTpPOHOB BEILIECTBOM.

15. BzaumoielicTBUE 3JIEKTPOHHOTO IMy4ykKa ¢ oOpa3loM. YIOpyroe u HEynpyroe paccesHue.
O06nacTh B3aUMOACHCTBUS 3JIEKTPOHHOT'O MYYKa C BEIIECTBOM.

16. OTpakeHHbIE AMEKTPOHBI. BTOpUYHBIE 37IEKTPOHBI.

17. XapakTepuCcTUUECKOE PEHTIEHOBCKOE U3JTyYEHHUE.

18. dopMupoBaHre U300paXEHUS B pACTPOBOM 3JIEKTPOHHOM MUKpockone. Paszpemaromas
crnocoOHocTh. KoHTpacTt nzo0paxeHusl.

19. Tlpupoaa KOHTpacTa N300pakeHHs B TPOCBEYUBAIOIIEM IJIEKTPOHHOM MUKPOCKOTIE: abc
OpOLMOHHBIN KOHTPACT.

20. IudpaxnumonHbiii koHTpacT. [IpuHIUIIEI opMUpOBaHKS TUPPAKIIMOHHOTO KOHTPACTA.
21. KunemaTtuueckasi 1 IMHaAMU4YeCKasi TCOPUU KOHTpAcCTa.

22. IIpssmMoe HaOMIOACHNE KPUCTAITINYECKOM CTPYKTYPHI,

aHanu3 1eeKTOB peleTKu. AHaIu3 JeeKTOB yIIaKOBKH, JUCIOKAIIUN U TpaHull 3epeH. Onp
elleJIeHUe TUIOTHOCTH Auciiokanuii. KoHTpact B n1300pakeHN BKIIIOYEHUH.

8.2. Bompochl K 3K3aMeHy B 8-OM CeMecTpe

1. Audpakiuus MeIJIEHHBIX 3JIEKTPOHOB.

2. Judpakius ObICTpBIX 5IeKTpoHOB. Anmmapartypa Ab3. Ib2-ananmms.

3.  dudpaxums peHTreHOBCKUX JTyuel. CTpyKTYypHBINA aHAIHM3 ¢ ToMoIIsi0 P/]

4. DIEeKTpOHHBIM MapaMarHUTHbBIN pe3oHaHCc. KBaHTOBOMexaHMyeckas HUHTEpIpeTalus
OITP.

5. ¥YerpoiictBo DTTP cnekTpoMmeTpoB. OCHOBHBIE XapaKTePUCTUKU CIIEKTpoB DIIP.

6. CrnexkTpoMeTphI 3JIEKTPOHHOI'O NAPAMAarHUTHOIO Pe30HAHCa

7. ApcopOuus Ha TIOBEPXHOCTH TBEPABIX Tell. MoeKynsipHas ¢ IUCCOIMATHUBHAS
ajcopOoLus.

8. ecopOimoHHas CIEKTPOCKOTIHS.



9. TepmoaecopOuus.

10. UmmynibcHASt 1 TEpMOITPOTpaMMHUpyeMast 1eCOPOIIHsI.

11. KauecTBeHHbIN aHAIU3 3aBUCUMOCTEN IaBJICHUS] OT BPEMEHHU.

12. DxcniepuMeHTaIbHOE 000pYA0BaHUE I UMITYJIbCHOM AecopOumu u TTI/.

13. CniekTpbl uMnynbcHOU necopOumu u TTI/I.

14. DneKTpoHHO- CTUMYJIUpOBaHHAsL aecopOius. OCHOBHBIE MeXaHU3MBI. llepexomuacTuil
yepe3 MOBEPXHOCTH paszeiia TBepAbIX ¢a3. O0opynoBaHNE U U3MEPEHUSI.

15. Monuszanusi aToMOB ¥ MOJIEKYJI. MeToabl HOHU3AIUU. THUITBI HOHOB.

16. CymHocTh MeTo1a Macc-criekTpoMeTpuu. [IpuHIMnuanbpHas cxema Macc-ClleKTpOMeTpa.
17. MarHuTHbIE U TUHAMUYECKHE MACC-CIIEKTPOMETPHI.

18. CieKTpOMeTPHOH-IIUKIIOTPOHHOI'O PE30HAHCA.

19. XpomaTto- macc- criekTpoMeTpusi. MineHTudukanus U yCTaHOBIIGHUE CTPOCHUS BEIIECTB.
Onpenenenyie MOTEHIIMATIOB HOHU3AIUUA MOJIEKYI.

20. Macc-CneKTpoMeTpusl B TEPMOJIMHAMUYECKUX UCCIIEOBAHUSX M XUMHUECKON KUHETHUKE.
20.MeTton IUAIEKTPUUECKON CIEKTPOCKOMUU KaK OCHOBA I WU3YYEHUS JTUHAMUYECKUX
CBOMCTB JIMRJIEKTPUKOB U MOJIYIIPOBOJHUKOB.

21. Teopusi AMINEKTPUUECKUX CIIEKTPOB.

22. I'enepaiusi BbICHINX rapMOHUK. CUIIbHBIE U CIIA0bIE MMOJIS

8.3. [Topsimok orycka U 3aluThl KypcoBOM paboThl

1 Jomyck K 3a1uTe KypcoBoil paboThl OCYIIECTBIISET PYKOBOIUTENb.

2 PyxkoBOauTENlb BBICTABISET MPEIBAPUTENBHYIO OLIEHKY paboOThl CTyAEHTa, KoTopas
YUUTBHIBAETCS MIPH 3aIIUTE KYPCOBOM pabOTHI.

3 KypcoBas pabota, MojiyuuBIIAs] MOJTOKUTEIbHYIO OLIEHKY PYKOBOJMUTENS, TOIYCKAETCS K
3alIUTe.

4 JIns 3aluThl KYpcOBOM paboThI co3AaeTcsi KOMHMCCUSI U3 WIEHOB Kadeapsl B cocraBe 3-5
yenioBek. Ha 3amure 10ikeH NpuUCcyTCTBOBATh PYKOBOJMTED.

5 Ha 3ammuty KypcoBoil paboThl CTYJIEHT MpeACTaBIIsIeT npe3eHTtauuto. Ha crnaimax m1omKHbL
CoepKaTbCsA CIEAYIOIIME MaTepHuaibl: Ha3BaHME pPaOOThI, CBEACHUS O CTYIEHTE W
pYKOBOAUTENE; LENb paOOThl, 3aJauM, PELIEHHbIE B IIPOIIECCE BBIMOJHEHUS PaOOTHI;
OCHOBHBIE PE3YJIbTATHI; BBIBOJIBI; alipobanus padoTel. UUTaTh AOKIIA HE PEKOMEHIYETCS.

6 ITocne mokmaga CTyIEHTY 3a/1af0TCsl BOIIPOCHI B yCTHOU (opme. Bommpocsr MoTyT 3agaBaTh
BCE MPUCYTCTBYIOIIHE.

7 O6mas npoAOIKUTENIBHOCTD 3alIUThl OJHON KypCOBOI pabOThI HE JOJDKHA IMPEBBIINIATH
15-20 MuHyT.

8 OueHka KypcoBoi pabOThI 3aMMCHIBAETCS B BEAOMOCTbD.

9 Ecnu ke HAa KypCOBYIO pa0OTy HAy4YHBIM PYKOBOJMTENIEM IPEACTABICH OTPUILIATEIIbHBIN
OT3bIB, OHA TMOJUIEKUT nepepaboTke. Ilocne ee ucnpaBiieHns M HAMYUS TTOJIOKUTEIIBHOTO
OT3bIBA HAYYHOT'O PYKOBOJUTEINS, CTYACHTY IMPENOCTABIISIETCS MPAaBO IMOBTOPHOM 3aIIUTHI
KypPCOBOI paboTBhI.

10 CryneHT, He NPEICTABMBIIMII B YCTAHOBJIEHHBI CpPOK KYypCOBYIO pabOTy WM He
3AIUTUBIINN €€ MO HEYBAXUTEIHHON NPUYMHE, CUUTAETCS HMEIONIUM aKaJIeMUYECKYIO
3a10JKEHHOCTb.

9. YYEBHO- METOIMYECKOE 1 UH®OPMAILIMOHHOE OBECIIEYEHUE
JANCHUITJIMHBI

a) IuTeparypa
1. CrapoBuxoB, M. 1. BeeneHnue B 3kcriepuMeHTAIbHYIO (DU3UKY : yueOHOe mocooue / M. .
CrapoBukoB. — CaHkT-IletepOypr : Jlanp, 2022. — 240 ¢. — ISBN 978-5-8114-0862-7. —
Texcr : anexkTpoHHbIl // JlaHb : 3mekTpoHHO- 6ubMuoTeunas cuctema. — URL: https://
e.lanbook.com/ book/210155 (mara oOpamenus: 07.05.2024). — Pexum pgocryna: s
aBTOPU3. ITOJIb30BATEIEH.
2. ®omuH, /1. B. DkcriepuMeHTaIbHbIE METOABI (PU3UKU TBEPJOTrO Tela : yueOHoe mocobue /



. B. ®omun. — CapartoB: ByszoBckoe obpaszoBanme, 2017. — 185 c. — Teker:
anextpouHsiil // L{udposoit obOpazosatenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/57258.html (nata o6pamenus: 07.05.2024). — Pexxum nocrtyna:
JUUIs1 aBTOPU3UD. TTOJIb30BaTeNen
3. @pum, C. . OnTuyeckue CrieKTpbl aTOMOB : yueOHoe nocodue / C. D. @purr. — 2-e u3m.,
uctp. — Cankrt-IlerepOypr : Jlanb, 2022. — 640 c. — ISBN 978-5-8114-1143-6. — Texkcr :
9NeKTpOHHBIN //  JlaHb : 3JeKTpoHHO- OubnmuoteuHnass cucrema. — URL: https://
e.lanbook.com/ book/210515 (mata oOpamenus: 07.05.2024). — Pexum gocrymna: mis
ABTOPU3. MMOJIb30BATEIICH.
4. TumodeeB, B. b. Onrtuyeckas CIEKTPOCKONHUS OOBEMHBIX ITOJYMPOBOIHUKOB U
HaHOCTPYKTYD : yueOHoe mocodue / B. b. Tumodee. — Cankr-IletepOypr : Jlanp, 2022, —
512 c¢. — ISBN 978-5-8114-1745-2. — Tekct : anexkTpoHHBbIH // JlaHb : 3JIEeKTPOHHO-
oubmuoteunas cucrema. — URL: https:// e.Janbook.com/ book/211838 (mata oOpareHus:
07.05.2024). — Pexxum gocTymna: Iy aBTOPHU3. MOJIb30BaTENIEH.

6) nporpammHoe obecrnieueHue 1 HTepHeT-pecypehbl

Ne HaunmenoBanue Onucanue

1 |http:// dxdy.ru/ fizika- | Hayunsnit ¢opym. @Pusmka, Marematnka, Xumus,
£2.html Mexanuka u Texnuka. OOCyXICHHE TEOPETUUECKUX
BOIIPOCOB, BXONSIIUX B CTaHAAPTHBIE y4eOHBIE KYPCHI.
JINCKYCCHOHHBIE TeMbl (DU3MKHU: MOMBITKU ONPOBEPKEHHUS
KJIACCHYECKUX Teopuil u T.1m. OOCYKIeHNE HETPUBUATIBLHBIX
U HECTaHJIAPTHBIX y4eOHBIX 3amad. [lose3Hble pecypchbl
CeTH, coJiepKaline MaTepuasl o GU3nKe

B) npodeccrnoHaabHble 0a3bl JAHHBIX U HH(OPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

Ne HaunmenoBanue Ormnucanune

http://window.edu.ru http://window.edu.ru

2 | https://scholar.google.ru/ | Google Scholar —ronckoBas cuctema 1o MOJTHBIM TeKCTaM
HaYYHBIX ITyOJIMKAIA BceX GopMaTOB U TUCITUILINH.

3 | https://elibrary.ru/ Hayunass snextponnast Oubmmoreka eLIBRARY.RU -
POCCUICKUI HH(POPMAIIMOHHO- aHAJTUTUYECKUN MOPTal B
00J1aCTH HAYKH, TEXHOJIOT MM, METUIIUHBI U 00pa30BaHUs

4 | http:// Hayuno- obpa3oBaTenbHblii pecypc UIsl pelieHHs 3ajad
www.iprbookshop.ru obyuenuss B Poccum u 3a pyOexoMm. VYHHUKaIbHAs
miatpopma OBC IPRbooks o00bequHseT HoBeHIINe
MH(OPMAITMOHHBIE TEXHOJIOTHH U YUEOHYIO JINIIEH3MOHHYIO

JUTEPaATyPy.
5 | http://e.lanbook.com DNeKTpoHHas OMOIMOTEeUHas CUCTEMA
«3marenbcTBa «Jlauby, TEMATHYECKUE MAKEeThI:

MaT€éMaTHuKa, (1)I/I3I/IK8,, HMHKCHECPHO-TCXHUUYCCKUC HAYKU.

6 | http://grotrian.nsu.ru/ru/ | DneKTpoHHAS CTPYKTypa ATOMOB Poccuiickas
WH(POPMAIIMOHHO- CITPABOYHASI CUCTEMA IO CIIEKTPAbHBIM
JAHHBIM aTOMOB M MOHOB C OJIHOM M3 CaMBIX IOJHBIX 0a3
CIEKTPAIBHBIX JAHHBIX CPEIU MUPOBBIX CUCTEM.

7 | http:// MavicaNET - Muorosserunsiii [Touckossrii  Kararor.
www.mavicanet.ru/ Teoperuueckast ¢pusuka. MHCTUTYTHI, TabOpaTOpUU U JIp.
OpraHU3aIy, 3aHUMAFOIINECs UCCIICIOBAHUSIMU B 00J1acTH
T€O- peTuyeckol Quzuku. MoxkeT coaepxaTh Bce
CYIIECTBYIOIIME TOAKATETOpUM pasnaena (usuka, ecnu
HCTOYHHK CBSI3aH C TEOPETHUECKUMHU UCCIICAOBAHUSIMHU.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE TNCHUIIIINHBI



3aHATUS O JUCHUIUIMHE MPOBOJSTCS B CHEUUATbHBIX MOMEIIEHUSIX, MPEACTABISIONINX
co0o0i1 yueOHble ayIUTOPUM JIsl MPOBEICHUS 3aHSATUM JIEKIIMOHHOTO THUIMA, MPAKTUYECKUX
3aHSATUH, TaOOPATOPHBIX 3AHITUN, AyIUTOPUN KYPCOBOTO MPOECKTUPOBAHMS, IPYMNIIOBBIX U
WHIUBUIYAIbHBIX KOHCYJIbTALMM, TEKYIIETO KOHTPOJISI U IPOMEXKYTOUHOW aTTECTALUU.
CrneunajabHble  TOMEIICHHS  YKOMIUIEKTOBAHBI  CIEIIMAIM3UPOBAHHON  MeOenblo U
TeXHUUECKUMM CpPEACTBAMM OOYYEHHUS, CIYXXAaIlUMHU Ui MOpeACTaBICHUS y4yeOHOM
nHpopmauu OOJbIION aynuTopuu. Bcee momerneHusi, B KOTOPBIX MPOBOMSITCS 3aHSITUSA,
COOTBETCTBYIOT JIEUCTBYIOIIUM IPOTUBOMOXKAPHBIM ITPaBUJIAM U HOPMaM.

Kaxnpiit obyuaronuiics oOecrieueH HWHIMBUAYAJIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K
JJICKTPOHHO- OMONMMOTEYHBIM  CHUCTeMaM M K  3JIeKTPOHHOW  HWH(POPMAIMOHHO-
00pa3oBaTENBHOMN Cpejie YHUBEPCUTETA.

CamocrosTenbHas pabota 00yJaroITUXCS OCYILIECTBIISIECTCS B MMOMEILICHUSIX,
OCHAIIIEHHBIX KOMITBIOTEPHON TEXHUKOU C BOBMOXHOCTBIO MOAKIIOUEHUS K ceTh «HTepHEeT»
u olecreueHUeM JOCTyna B 3JEKTPOHHYIO HH(GOPMALMOHHO- OOpa30BATEIbHYIO Cpedy
YHUBEPCUTETA.



