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1. e ocBOEHMS THCIMILTHHBI

LlenssMu OCBOEHHSI TUCLUIUIMHBI SBISIOTCS PUOOPETEHHE MPAKTUYECKUX HABBIKOB
npoBeeHUs (PU3NIECKOTO IKCIEPUMEHTA 0 AUCIUILUIMHAM Kypca oOmiel (u3uku, oBiaje-
HHE TCOPETHYCCKUMH 3HAHMSIMUA OCHOBHBIX MOHSATHH, 3aKOHOB M MOJIENEH 10 TUCHUILTHHAM
Kypca o0meld (QU3uKHd, OCBOGHHE OCHOBHBIX METOJOB OOpPaOOTKM M aHaiM3a IKCIEPUMEH-
TaJIbHBIX PE3yJIbTATOB.

2. MecTO TUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
JucuumimHa OTHOCUTCS K 00si3atenbHOM yacTu biioka 1 u siBisieTcs 4acThi0 MOIYJIS

«O0umit puzndeckuit

HPAKTUKYM».

JlucuuninuHa u3ydaeTrcs BMECTE C COOTBETCTBYIOIEH IUCILUIUIMHOM oO0IIero kypca
¢u3uku — «AtomHas ¢usukay. [lomyueHHble B Kypce 3HaAHHMS HEOOXOTUMBI Ul U3Y4YECHUS
muciuminH - «Teopernueckass MexaHUKay, «JIEKTpoAMHAMKKay, «KBaHTOBas MexaHHMKay, a
TaKXke psijia CIelUalIbHBIX KYPCOB.

3. [lnanupyemble pe3yJibTaThbl 00yUeHHUS] MO JUCIHHUIJINHE, COOTHECEHHbIE ¢ TJIAHUPYe-
MBIMH pe3yJbTaTaMU 0CBOEHHS 00Pa30BaTeIbHOI MPOrpaMMbl

[Ipouiecc u3yyeHns: TUCIUIUIMHBI HaMpaBlieH Ha GOPMHUPOBAHUE CIEAYIONINX dJIEMEH-
TOB KoMmrteTeHIi B cooTBeTcTBUU ¢ ®I'OC BO, OIl BO n mproOpeTeHus Cleayomux 3Ha-
HUM, yMEHUH, HABBIKOB U (UJTM) OMBITA AEATEIHLHOCTH:

dDopmupyemast HNuauxarop no- Ilepeyenn
KOMIIeTCHIIUSI CTHKCHHSI KOMITe- IVIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHH S
(xox u popmy.n- TEeHIHHU
poOBKa) (kox 1 popmy.iu-
poOBKa)
OomenpogeccnoHaNbHbIe KOMIIETCHIMHU
OIIK-2 HNA-OIIK-2.1 3HaTh:
Cnoco0en camocto- | OcyIiecTBisieT - c110cOOBI U CPEJICTBA U3MEPEHMI;

ATEJILHO IPOBOJUTD
IKCIIEPUMEHTAIbHbIE
UCCIICIOBaHUS U HC-
N0JIb30BATh OCHOB-
HbI€ TIpUEMBbI 00pa-
0O0TKM U IIpEJICTaB-
JI€HUS TIOTY4YEHHBIX
JTAaHHBIX.

000CHOBAHHBIN BBI-
60p crtoco0oB U
CPEICTB U3MEPEHUI
Y TIPUMEHSIET UX MpU
MPOBEACHUU IKCIIE-
PUMEHTAJIbHBIX HC-
clIeIOBaHUN

- 007macT MPUMEHHMOCTH KOJHMYECTBEHHBIX
COOTHOIIICHUH MEXIYy (PU3MUECKUMH XapaKTe-
PUCTHKAMU..

YmMmernb:

- (hopMynHpoBaTh HA MAaTEMaTUYECKOM SI3bIKE
U pemaTh PU3NICCKUe 3a/1a49H;

- yMeTh CaMOCTOSITENILHO MPOBOJUTH JKCIIe-
PUMEHTAIBHBIC HCCIICTOBAHUS.

BiajgeTh HaBBIKAMU:

- HCIOJIb30BAHUS MATCMATHYCCKOI'O arrapara
IpU pelieHnr GU3NIECKUX 3a1a4;

- paboTHI C IEKTPOU3IMEPUTEIBHBIMU TIPHUOO-
pamH.

NJ-OIIK-2.2
[IpoBoaut 06padoT-
Ky | [IPEJCTAaBICHHUE
MOJTyYCHHBIX J1aH-
HBIX U OILIEHKY II0-
I'PEIIHOCTHU Pe3yJib-
TaTOB U3MEPEHUN

3HaTh:

- MeTOoAbl CTAaTHUCTHYECKON 0O0paboTKu pe-
3yJIBTaTOB M3MEpEHHsI B O0OmIeM (PH3HMUECKOM
MPaKTUKYME;

- OCHOBHBIE BHJIbI PACIPEIECICHUN CIIy4aiHbIX
BEJIMYMH.

- ocHOBHI paboTel B Excel, Wolfram Mathe-
matica.

Ymers:

- 00pabaThIBaTh Pe3yJabTaThl MPSIMBIX U KOC-




Dopmupyemast
KOMIIETEHI U

(xox u popmyn- TeHIUH
poBKa) (xox 1 popmy.iu-
pOBKa)

Huauxkarop po-
CTHKEeHHUS KOMIIe-

Ilepeuyennb
IUIAHMPYEeMBbIX pe3yJIbTATOB 00yUeHH s

BEHHBIX U3MEPEHU;

- T0JIb30BaTbCsl TEOPETHYECKHMMH OCHOBAMH,
OCHOBHBIMM TOHATHUSIMH, 3aKOHAMH U MOZEIIS-
MU bU3HUKH.
Buaaers HaBbIKAMU:

- IPUMEHEHUS] METOJIOB 0OpabOTKH M aHaAIIN3a
SKCHEPUMEHTAIbHON M TEOPEeTUYECKON (Qu3m-
yecKkoi nH(popmManum;

- rpadu4ecKoro npeacTaBIeHUs HIKCIIEPUMEH-
TaJbHBIX PE3YJITATOB

- UCHOJIb30BaHUS UH(OPMAIIMOHHBIX TEXHOJIO-
TUil Ipu penieHny GU3NYecKux 3aaau.

4. O0beM, CTPYKTYpPA U CO/IePKAHME TN CHUTITHHBI
OO01mast TpyJ0eMKOCTh JUCHIUTUIMHBI COCTABIISIET 2 3a4ETHBIE €AUHUIIBI, 72 aKaJeMHYECKUX

yaca.
Ne |Tembl (pa3aesnbl) Buabl yueOHbIX 3aHATHH, |POpPMBI TEKYyLIEro KOH-
/0 |IUCHUNJIHHBI, BKJIIOYAsl CAMOCTOSAATEJIbHYIO (TPOJISl yCIIEBA€MOCTH
HX COJepKaHue padoTy CTYyAEHTOB,
H X TPYA0EMKOCTb DopmMa NPOMeKYTOUHOMI
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ITonroroBka oruera o
1 VY nenbHbIN 3apsia AIeK- 5 10 10 pabote. Cnaua TeopeTuye-
TpOHA CKOT'0O MUHMMYMa, 3allliuTa
MOJIYYEHHBIX PE3YJIbTaTOB
ITonroroBka oTueTra Mo
Pabota BeIXO/2 BIIEKTPO- aGoTe. Criaua TeopeTHIe
2 |Ha ¥ KOHTaKTHas pas- 5 10 | 1 10 |P i p
CKOr0O MMHMMYMa, 3aI1Ta
HOCTh TTOTCHITAJIOB
MOJIYYEHHBIX PE3yJIbTaTOB
ITonroroBka oTueTra Mo
3 KBanToBBIE MpOI1IECCH B 5 1011 10 pabote. Cnaua Teoperuue-
aTOMHOM (pu3uKe CKOr0O MMHMMYMa, 3aI1Ta
MOJIYYEHHBIX PE3yJIbTaTOB
ITonroroBka oTueTra Mo
4 TepmoanekTpuyeckue 5 4 |1 3 pabote. Cnaua Teoperuue-
SIBJICHUS CKOr0O MMHMMYMa, 3aI1Ta
MOJIYYEHHBIX PE3yJIbTaTOB
5 0,3 | 1,7 3auér
UTOT'O 34 13| 03 34,7




ConeprxkaHue pa3iesioB JUCITUTUTMHBI

1. YaeabHblii 3apsill 3JIEKTPOHA

JlabopatopHbie pabOTHI:

Ne2. Ompenenenue yaeapHOTO 3apsia IEKTPOHA METOIOM MarHeTpoHa.

Ne2a. Ompenenenue yaeabHOro 3apsjia 3JEKTPOHA METOJOM MarHeTpoHa. (apyras
YCTaHOBKa)

2. PaboTa BbIX0/12 DJ1eKTPOHA M KOHTAKTHAS PA3HOCTh MOTEHIIUATOB

JlabopatopHblie pabOTHI:

Ne3. Pacnipenenenue TepMOdIJIEKTPOHOB MO CKOpocTsM. KoHTakTHast pa3HOCTh MOTEH-
[[UAJIOB.

No5. Onpenenenue paboThl BEIX0O/1a AIEKTPOHA 1O IPSIMBIM Pudapicona.

3. KBaHTOBBIC IpOLIECCHI B ATOMHOM (PM3HKe
JlabopatopHbie pabOTHI:

Ned. OnbiT @panka u ['epra.

Ne6. OnTuueckuii KBaHTOBBIN reHepartop (J1aszep).
Ne7. N3yudenune 3akoHOB (hoTodPdeKTa.

Nel0. M3yuenue cnektpa atoma BOAOpoAa (HaTpus).

4. TepModj1eKTpUYECKHE SBJICHUS
JlaboparopHbie pabOTHI:
Ne9. U3zyuenne Tepmopesucropa.

5. O6pa3oBare/ibHbIe TEXHOJIOTHH, B TOM YHCJ€e TEXHOJOTHH 3J1eKTPOHHOI0 00y4eHus: 1
AUCTAHLIHMOHHBbIEe 00pa3oBaTe/ibHble TEXHOJOIHH, MCHOJb3yeMble NMPH OCYLIECTBJICHUHU
00pa3oBaTeIbHOI0 Mpouecca Mo JMCHUININHE
B mporecce 00yueHust UCTIONB3YIOTCS CIEAyIOIUe 00pa3oBaTeIbHbIE TEXHOJIOTHH:

JlaGopaTopHoe 3aHsATHE — 3aHSATHE, MOCBAILICHHOE OCBOCHUIO KOHKPETHBIX YMEHUHN U
HABBIKOB U 3aKPEIUICHUIO 3HAHWIA, TIOJYUYEHHBIX HA JICKIUSAX U MPAKTUYCCKUX 3aHATHUAX. DTO
dopma opraHuzanuu OOy4YeHUs, KOTrJa CTYIEHTbl MO 3aJaHHUI0 M TOJ PYyKOBOJCTBOM
IpenojaBaTessi BBIMOJHSAIOT OJHY WJIM HECKOJbKO JabopaTopHbIX paboT. OCHOBHBIE
TUIAKTUUECKHE 1€ JIaOopaTOpHBIX pabOT — SKCIEPUMEHTAIbHOE MOATBEPKIACHUE
U3yYEHHBIX TEOPETUUECKUX IMOJIOKEHHM, MpoBepKa (opMyli, 03HAKOMIICHHE C METOIMKOU
MPOBEJCHHUS SKCIIEPUMEHTOB, HcCcleoBaHUNA. B Xxome paboThl CTyAEHTH BbIpaOaTHIBAIOT
yMEHHsS HaOIlto/IaTh, CpPaBHUBATh, COMOCTABISTh, AHAIW3UPOBATH, JeENaTh BHIBOIBI U
0000111eHNs, CaMOCTOSATEIbHO BECTH MCCIIEI0BaHUS, MOJIb30BATHCS PA3IUYHBIMU MpUEMaMU
u3MepeHuii, opopMIIsATh pe3yibTaThl B BHIEC TAaOMUI, cxeM, rpadpukoB. OZHOBPEMEHHO Y
CTYIEHTOB (POpMUPYIOTCS TPOo(EeCCHOHATLHBIE YMEHHSI U HaBBIKK OOpaIlleHUs ¢ Iprudopamu,
anmaparypoil W JOpyTMMH TEXHHYECKMMHU CpEICTBAMH JJIsi TPOBEJICHHUSA OIBITOB. B
COOTBETCTBUU C TUJAKTUYECKUMU LEISIMU ONpEAeIsieTcsl CoAepKaHue J1abopaTOPHBIX padoT:
U3yYeHHE CBOMCTB BEIIECTB, MX KAUYECTBEHHBIX XapaKTEPHCTUK, KOJIUYECTBEHHBIX
MoKasaTesield, U3y4eHHe yCTPOHCTBa M pabOThI MPUOOPOB, 00OPYHAOBAaHMS, WX HCIIBITAaHUE,
CHSTHE XapaKTEPUCTUK U T. JI.

JlabopaTopnasi pa6ora — opranu3anus yueOHOW pabOThl ¢ peaabHBIMH MaTepHaslb-
HBIMU ¥ MTHPOPMALMOHHBIMUA O0OBEKTaMH, SKCIICpUMEHTAIbHAsA paboTa ¢ aHAIOTOBBIMU MO/Ie-
JSIMU peaibHbIX 0ObEKTOB.

KoncyabTanus — 3aH4THE, TOCBANIEHHOE KOHCYJIBTAIMSM IO OpraHU3alMyd CaMOCTO-
ATeIbHON pabOThI, OTBETAM Ha BOIIPOCHI CTYACHTOB WK Pa300py TPYAHBIX TEM.



6. Ilepeyenr WH(OPMAIMUOHHBIX TEXHOJIOTHii, WCMOJIb3yeMbIX MPH OCYIIeCTBJICHUH
00pa3oBaTeIbHOTO MNpoLecca MO AUCHMIIMHE, BKJIKYAs NepedyeHb JHIEH3HOHHOIO
NpOrpaMMHOro ofecriedeHnsi W WHGOPMAIMOHHBIX CHPABOYHBIX CHCTeM (TpH
HEe00XO0IUMOCTH)

B mporiecce ocymiecTBiieHUsI 00pa30BaTEIBHOTO MPOIECCA UCTIONB3YIOTCS:

—  Windows Pro 7 RUS,

— Microsoft Office Std 2013,

— OpUrHHaJbHasE KOMIbIOTepHas mporpamma LR, paspaborannas Ha (akynprere s
00paboTKH pe3yIbTaTOB U3MEPECHHM B 00IIEM, a TAaK)KE B CIEIUATbHBIX (PU3HMUYECKUX TPAKTHU-
KyMax,

— JUIA TpaHUUECKOrO TPEICTABICHUS PE3yJbTATOB M3MEPCHUH PEKOMEHIYETCS WC-
nonb3oBath mnporpammbsl AdvancedGrapher u Open/LibreOfficeCalc, pacnpoctpansemsie
cBO0OOIHO,

— it 00pabOTKK pe3ysIbTaTOB M3MEPEHHI MPEAaracTcs MCIOIb30BaTh MPOTPAMMBI
Octave, Scilab, FreeMat, O-matrix 1 Maxima, pactipocTpaHsieMbIe CBOOOTHO.

7. IlepeyeHb COBpPEeMEHHBIX MNPO(PECCHOHAIBHBIX 0a3 JAHHBIX M HMH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCIIOJIb3YeMbIX NP OCYLeCTBJIeHUH 00pa30BaTe/JLHOI0 Npouecca
10 AUCHUIIHHE (IPH HEOOX0AUMOCTH)

B mporecce ocymiectBieHuss 00pa3oBaTeIbHOTO MpoIecca MO0 JUCLUIIIMHE UCIIONb-
3YI0TCA:

aBTOMaTH3UpOBaHHas OubnuoreyHo-uHpopmanmonHas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat find.php.

8. IlepeyeHb OCHOBHOI W JONMOJHUTEIbHON Y4eOHON JMTepaTypbl, pecypcoB HHpopma-
LMOHHO-TeJIeKOMMYHUKAIIUOHHOH ceTH «VHTepHeT», HEOOXOAUMBIX /JISl OCBOCHHS
AUCHMILTTUHBI

a) OCHOBHasl JIMTepaTypa

1. Cusyxun [I. B. O6muii kypc ¢puzuku: yued. mocobue g By30B : B 5 1.. T. 5, AromHas u
snepHas ¢msuka. / JI. B. CuByxun; M-Bo oOpasoBanusi PO - 3-e uzn., crepeorun. - M.:
duzmatnur, 2006. - 782 c.

2. CusyxwuH, /. B. O6mwmii kypc ¢pusuku. AtomHas u sinepHas ¢usuka. Tom 5. ATomMHas u
anepHas Qusmka : yueOHoe mocobue it By3oB / CuByxun JI. B. - 3-e u3n. , crep. -
Mockaa: OU3SMATIINT, 2008. - 784 c. - URL:
https://www.studentlibrary.ru/book/ISBN9785922106450.html

0) 10MOJIHUTEIbHAA JIUTEepaTypa

1. Meroas! onpeneneHus paboThl BBIX0JA JIEKTPOHA U KOHTAKTHOM Pa3HOCTH MOTEHIIUAJIOB:
METOA. yKazaHus [OnekrpoHHslil pecype] / coct. H. A. Pynp, A. H. Ceprees, M. H. Ilpe-
obpaxenckuii; Spocin. roc. yu-t um. I1. I'. Jlemunosa, Hayu.-meton. coBet yH-Ta - Spo-
ciaasib: b.u., 2009. - 35 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20090711.pdf

2. TIpeobpaxenckuit M. H. U3zydenue 3akoHOB (hoTOAMEKTpHYeCcKHX 3(P(PEKTOB: METOI. yKa-
3anus. / M. H. IlpeoOpaxkenckuii, H. A. Pyas, A. H. Ceprees; fpoca. roc. yu-t um. I1. I
HemunoBa, Hayu.-merox. coBer yH-Ta - SpocmaBne: Apl'Y, 2010. - 43 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100758.pdf

3. Pyms H. A. Onpenenenue yAenbHOTO 3apsjia 3J€KTPOHA METOJOM MarHeTpoHa: METO/.
ykazanus. / H. A. Pyns, A. C. Pyneiii, A. H. Ceprees; Spoca. roc. yH-T uMm. I1. I'. Jlemu-
noBa, Hayu.-meton. coBer yH-ta - SpocnmaBias: Apl'Y, 2013. - 35 c¢. — URL:
http://www.lib.uniyar.ac.ru/edocs/iuni/20130701.pdf

4. Pynp H. A. Usyuenne tepmopesuctopa: meroa. ykazanus. / H. A. Pyns, A. H. Ceprees;
Spocan. roc. yH-T uMm. II. I'. lemunosa, Hayud.-meron. coser yH-Ta - Slpocnasis: Spl'Y,




2012. - 59 c. DNeKTPOHHBIN BapHUaHT:
http://www.lib.uniyar.ac.ru/edocs/iuni/20120702.pdf

Pyap H. A. V3ydenHne crieKTpoB aToMa HaTPHUsS: METOJI. YKa3aHUs [ DJICKTPOHHBIN pecypc]/
H. A. Pyns, A. H. Ceprees, A. b. Uypuios; fpoci. roc. yu-t um. I1. I'. lemunosa, Hayu.-
MeTroa. coBeT yH-Ta - Spocmasnb: SApl'Y, 2014. - 43 c¢. - URL:
http://www.lib.uniyar.ac.ru/edocs/iuni/20140704.pdf

AnexceeB B. Il. Snepnas ¢usuka: nabopatopuslii npaktukym. / B. I1. Anekcees, B. II.
I'mymako; YMO no kiaccudeckoMy yHHMBEpcHTET. oOpasoBanuto P®; Spoci. roc. yH-T
uMm. II. T. HemumoBa - Spocnasns: Spl'Y, 2009. - 234 c. DnexktpoHHasi Bepcus:
http://www.lib.uniyar.ac.ru/edocs/iuni/20090732.pdf

Anexkcees B. I1. ®usuka atoma: Jlaboparopnsriii npaktukyM. / B. I1. Anekcees, B. A. Ila-
nopkoB, E. B. PeibnukoBa; fApocn. roc. yu-t um. I1. I'. Jlemugosa - Spocnasib: b.u.,
2004. - 82c.

9. MaTtepuajbHO-TeXHUYecKasi 0a3a, HeoOXoauMasi 1JIs OCylIeCTBJIeHUsI 00pa3oBaTe/b-
HOI0 Mmpoilecca 1no JMCUUNInHE

MaTepI/IaJ'IBHO—TeXHI/I‘leCKaH 6333, HCO6XOI[I/IM8.$[ AJIsT OCYHICCTBIICHUA O6paSOBaTeJ'IB—

HOI'0 mmponecca 1nmo AMCHUIIMHE BKIIIOYAaCT B CBOH COCTaB CIICIUaJIbHbBIC ITIOMCIIICHUA

— y4eOHbIe ayTUTOPHH JIJIsl TPOBEICHHMSI TaOOPAaTOPHBIX padoT;

— yueOHbIe ayJUTOPUU ISl IPOBEJACHUS TPYMNIOBBIX M MHAMBHUIYAIbHBIX KOHCYJb-
Talui,

— yueOHbIE ayIUTOPUU ISl TPOBECHUS TEKYIIETO KOHTPOIIS M IPOMEKYTOUHOM aT-
TecTalllH;

— TIOMEUIEHHS JIJIsl CAMOCTOSTENbHOM paboThI;

— TIOMEUIeHHs A7 XpaHEHHS M MPOQPHUIAKTUYECKOTO OOCTYKHBAHHUS TEXHUYECKUX
CPEICTB O0yUYeHUSI.

[Tomemienuss st caMOCTOATENbHOU PabOThl 00YYAIOIIKUXCS OCHAUICHBbl KOMIIBIOTEP-

HOW TEXHHMKOH C BO3MOXKHOCTBIO MOAKIIOUEHHS K ceTu «/HTepHeT» U o0ecrieueHHeM J10CTy-
11a B 2JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpey OpraHU3alHH.

Yucno nocaiouHbIX MECT B ayJJUTOPUH TS TAOOpaTOPHBIX padoT Oosblie TuO0 paBHO

MOJIOBUHE CITMCOYHOT'O COCTaBa rpynmbl oOydarortuxcs. (s mpoBemeHus 1a00paTOPHBIX
paboT rpymnmna o0yyaromuxcs AeTUTCs Ha 1BE TOATPYIIIIHI).

YyeObHO-MeTOAMYECKOE OOecredeHne, HeoOX0auMOoe ISl OCYIIECTBIECHUs 00pa3oBa-

TCJIBHOTO ITpoLeccca 1o JUCHUIIIIMHE BKIIIOYACT B CBOI COCTaB:

JlabGopatopus ""ATtomHas puzuka'"

JlaGopaTopnas pabora Ne2

— JlabopaTopHas yctaHOBKa "MarHeTpoH B MarHUTHOM TioJie" (COOCTB. U3T.)
— Hcrounuk nmuranus Mustech HY 1803

— MWcrouynuk nuranus Mustech HY 5005

— Hudposoit mynprumeTp DT9205a

—  Mwummamnepmerp

Jlaboparopnast pabora No2a

— VYyeOHo-n1abopaTopHas ycTaHOBKa "DnekTpuyecTBo 1 Maruetusm" (Pocyunpubop)

Jlabopartopnast pabora No3

— JlaGopaTopHblii MakeT (COOCTB. U3T.)
— MHcrounuk nuranus Mustech HY 1803 (2 m.)



— Hudposoit mynstumerp DT838 (2 mit.)

JlaGopatopHnas paborta Ned
— Jlabopatopnas ycranoBka "OmnbiT @panka u ['epua" (HTL] "Bnanuc")
—  Ocmwmorpad C1-83

JlaGopatopnas pabora Ne5
— JlabopaTtopHnas ycraHoBka "PaboTa Beixoaa snekTpoHa” (COOCTB. H3T.)
— HWcrounuk nutanus b7-4
— HWcrouynuk nutanus TB-2
—  Mwummamnepmerp

Jlaboparopras padoTa Ne6
— Jlazep JI'H-207a
— Onruveckas CKaMbsi
—  YcTpo#cTBO 1Sl UIBMEPEHHUS IIIMPHHBI JIAa3€PHOTO Jy4a (COOCTB. U3T.)

Jlaboparopnast pabota No7
— JlaGopatopHas ycranoBka "®otosddexr" (Pocyunpubdop)

JlaGopatopHnas pa6ota Ne9
— JlabopartopHasi yCTaHOBKa
— Hudposoit mynsTumerp DT9205a (2 mrt.)
— Iudposoit mynsTumerp DT9208

JlaGopaTopnas pabora NelO
— Monoxpomarop YM-2
— PryrHag nammna

Crapumii nmpernonaBaTens Kadeapsl
MUKpOAIJIEKTPOHUKH U 00IIeH HU3UKH Ceprees A.H.



IIpuioxenne Nel k paGoueit nporpaMme AUCHHUIIMHBI
«ATOMHas (pu3nka (pusudecKHil NPAKTUKYM)»

@®oHJ OLIECHOYHBIX CPEACTB
AJIs NPOBeAeHUs TeKylleil 1 MPOMeKYTOUYHOH aTTeCTAIUH CTY/IeHTOB
10 JUCHUILINHE

1. TunoBble KOHTPOJIbHBbIE 3aJaHUS HJIU HHbIEe MaTepUAJIbI,
HCNOJIb3yeMble B IIpolecce TeKylero KOHTpoJs ycreBaeMoCTH

IMoaroroBka oT4yera mo padore

[Ipu BeIMOTHEHNH Ta0OpPaTOPHON PabOTHI CTYACHT AOJDKEH MPEACTABUTH €€ pe3ybTa-
Thl B (JOpME OTUETa COTJACHO €IUMHBIM TpeOoBaHUAM. OTUET MONAETCS KaKIbIM CTYIEHTOM
UHIMBUAyanbHO. Kputepun oneHnBanus oT4éTa CM. B OOmIEH TaOIWIle KPUTEPHEB, CTPOKU
«OTUET», «PE3yIIbTATHI UCCIIECAOBAHUS, «OOBSICHEHUS U BBIBOJBDY.

Cnaya TeopeTH4ecKOro MUHIMYMa

[epen BemonHEHUEM JTa00paTOPHOI PabOTHI CTYJIEHT JOJDKEH OTBETUTH HA BOIPOCHI
npernoaaBaTens 00 0COOEHHOCTAX M3Y4aeMbIX OOBEKTOB, NMPOIECCOB M SBJICHUM, O METOJax
UCCJIEIOBaHMSI U UCIIOJIb3yeMOM 00opyaoBaHuH. Bompocsl Oepyres u3 «Crucka KOHTPOJIb-
HBIX BOIIPOCOB IO (hPU3NYECKOMY MPAKTUKyMy IO MeXaHuke». Kpurepuu omneHMBaHUS CM. B
o01eit TabnuIre, CTPOKa «OTBETHI HAa BOIIPOCHI ITPHU JIOITYCKE U 3aI[HTE.

Cnucok KOHTPOJIbHBIX BOIIPOCOB MO (PM3MUYECKOMY NPAKTHKYMY
10 ATOMHOM M siIepHOH (pU3uKe

1.Pacckaxkute 0 METO/IaX U3MEPEHUS YACIbHOTO 3apsia dJEeKTPOHa.

2.0numuTe ABUKEHUE JIEKTPOHA MO ACHCTBUEM AIEKTPUUECKOTO U MArHUTHOTO TMOJIEH.

3.Hanumwure ypaBHEHHE NBUXKEHHUS SJEKTPOHA B DJIEKTPUUECKOM M MAarHUTHOM MOJSIX C HC-
noJyib30BaHueM (yHKIuH Jlarpanxa.

4.0nuuuTe:

1. a) skcrepuMeHTalIbHbIE METObI OTIPEACICHUS YECIBbHOTO 3apsiia ANEeKTPOHa,
2. 0) MeToab! (OKYCHUPOBKH IMOTOKA 3aPsKEHHBIX YaCTHUIL.

5.®du3NYECKUl CMBICI YIETBHOTO 3aps/ia AJIEKTPOHA.

6.00BsICHUTE IPOUCXOKICHIE MATHUTHOTO TIOJIST 3eMJTH.

7.00bsicCHUTE OTMOKU B OMPEACIICHUN YACIBHOTO 3apsiia dJIEKTPOHA B TaHHOW padoTe.

8.Pacckaxxure 0 B3aUMOJIEHCTBUU JIEKTPOHA C SJIEKTPUUECKUM TOJIEM.

9. Kakue cuiibl JEUCTBYIOT HA JIBUKYIIMICS 3JIEKTPOH B MAarHUTHOM MoJie?

10. Hapucyiite cxeMy yCTaHOBKH JJIsl OTIPENIEICHUS €/M METOIOM MarHeTpoHa U oOBsICHUTE e&
TIEUCTBUE.

11. Kak 00BbACHUTH XapakTep 3aBUCUMOCTH la OT MHIYKIIMM MarHUTHOT'O MOJIsA?

12. JlaiiTe TEOpPETUYECKUI aHaJIU3 TOYHOCTH OMNPENCIEHHUS YNEJIBbHOrO 3apsifa 3JEKTpOHA B
METOJIE MarHeTPOHa.

13. Kak u3 3aBucumoctu la(B) onpenenuts sHepreTHueckoe pacripeesieHue 3JIeKTPOHOB, HC-
MMyCKAEeMbIX HarpeThIiM KaToaoM?

14. OnienuTe NOrpemHOCTb, BHOCUMYIO MPU AOMYIIEHNUH, YTO HUTh HaKaja 0ECKOHEYHO TOHKasl.
Panuyc nutu R = 10~ meTpa.

15. Kakas 1esp mpecieayeTcs mpH noctpoeHny 3asucumoctu B2=f(Uo)?



16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38

43.

44,

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

55.
56.
57.
58.
59.
60.
61.
62.

[Tpuniun paboThl MarHeTpoOHa.

[Tpunun nomyuenust CBY - kosnebanuii B MarHeTpoHe?

MHOrope30HaTOpHbII MarHETPOH.

Uro Takoe «BpEOHBIN» U «IIOJIE3HBIN» 3JIEKTPOH B MarHeTPOHE U €ro TPACKTOPHS ABHKE-
HUSL.

IIpumeHEeHNEe MarHEeTpOHA B HAYKE U TEXHUKE.

Korna pacnpenenenue 37€KTpOHOB 110 CKOPOCTSIM MOXHO CUMTATh MAaKCBEJIJIOBCKUM?
Uro Takoe KOHTaKkTHas pazHocTh noteHnuanos (KPIT)?

Kak onpenenuts KPII u3 pacnpeneneHus 31€KTpOHOB IO CKOPOCTAM?

B uem cocTouT CyIHOCTh METO1a 3aAEPKUBAIOILETO TIOTEHIana?

BAX BakyyMHOro U MoJIyipOBOJIHUKOBOT'O IHOAA.

3aBucuMocTh BAX BakyyMHOro Auoa OT TEMIIEPATYpBHl.

TemneparypHas 3aBucumocts KPII.

CBONCTBO 2JIEKTPOHOB, TIOKUHYBIIMX KaTON.

KoHTakT 1ByX MeTasuios.

[TpunnunuanbHas U GyHKIMOHAIbHAS cXeMa JJabOpaTOPHON YCTaHOBKH.
DNEKTPOHHO-ABIPOYHAS U METAJUIONOIYIPOBOIHUKOBBIE IEPEXOABI.

VYnpyroe B3auMoAEHCTBHE MIEKTPOHA C BELIECTBOM.

Heymnpyroe B3anmo1elicTBHE 2JEKTPOHA C BEIIECTBOM.

MeTtobl OnpeeNeHns paclpeAcIeHUsI CKOPOCTEH IIEKTPOHOB.

Meropa 3aaepKUBArOLIEr0 NOTEHIUAIA.

CymHocts 3¢ dexra Opanka u ['epua.

MosxHo 11 HabmoaaTh 3pdext @panka u ['epra B cpejie ¢ HAOOPOM pa3ITNIHBIX Ta30B?

. Kak 3aBucut sa¢ppexr @panka u I'epua ot remneparypsi?
39.
40.
41.
42.

UYro Takoe paboTa BbIX0J1a 3JIEKTpOHA?

N3 kakux TeopeTHdecKux MpearnochlIoK MOXKHO ONPEAeuTh padoTy Beixoaa?

Hapucyiite cxeMy ycTaHOBKH JJIsl OTIpeieIeHus] paboThl BBIX0Oa U 00BSICHUTE €€ paboTy.
BriBenuTe ypaBHEHHE TEPMOAIJIEKTPOHHONW SMHUCCHM KBAHTOBBIM M KJIACCUYECKHM CIIOCO-
ooMm.

Kakyio nHdopmannio o CTpO€HUHM TBEPABIX TNl MOXKHO MOJYYHUTh U3 JAHHBIX MO padoTe
BbIXO/1a?

KakoBa BonbpT-amnepHas XapakTEpUCTHKA BaAKYyYMHOTO JUOJa MPU PA3JIMYHBIX TEMIEpPATy-
pax?

KakoBa BoibpT-amnepHasi XapakTepUCTHKA MOJyIPOBOJHUKOBOIO 1uoaa?

BrinpsiMutenbHbIe CBONCTBA BAKYYMHBIX M MOJTYTPOBOAHUKOBBIX THOAAX.

[IpunHuun yctpoiicTBa u paboThI AJIEKTPOBAKYyMMHBIX IPUOOPOB.

DNEeKTpOHHAs SMUCCHS U €€ BUJIBIL.

HazoBuTe THIIBI KBAHTOBBIX MEPEX0I0B (ONTUUECKUI KBAHTOBBIN T€HEPATOP).

UTto Takoe CIIOHTAHHOE U BBIHYKJEHHOE U3ayueHre? OCHOBHBIE 3aKOHBI U3y YEHMS.
OOBbscHUTE MEXaHU3M U3JIyUYEHHUS B TeJINi-HEOHOBOM JIa3epe.

Pacckaxute 00 ycTpoiicTBe azepa.

UTto Takoe MOJIBI pe30HaTOpa, UX 0003HaUeHue?

Cdhopmynupyiite pusnueckiue OCHOBBI pabOThI T'a30BbIX, TBEPAOTEIbHBIX, U MOIYIPOBO/I-
HUKOBBIX JIa3€POB.

OOBsicHUTE MEXaHU3MBbI U3JIyUYEHUS B FeJINH-HEOHOBOM U pyOMHOBOM Jla3epax.

Kakwue cpeapl Ha3bpIBAIOTCSI MTHBEPCHBIMU ?

Ot yero 3aBUCHUT IMPUHA JIUHUU U3ITYYEHUS?

CrexTpsl N3IIy4eHHs Ta30BbIX, TBEPAOTEIBHBIX U MTOJIYIIPOBOIHUKOBBIX J1a3€POB.
OIHOMO/IOBBIN 1 MHOTOMOIOBBIN PEKUMBI paOOTHI Ta3€POB.

[IpunHumn paboTsl NOTYIPOBOIHUKOBOTO Jia3epa.

CpaBHHTEIIbHASI XapaKTEPUCTUKA JIA3€POB.

Chopmynupyiite 3akon CToseToBa.
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KakoBa ¢u3udeckas cyniHocTs BHENTHETO GoTodddexra’?

Haiite puzmueckoe o0bsicHEHHE paOOTHI BHIXOAA.

4.KakoBo ycTpoiicTBO (poTORIIEMEHTA, COTHEYHOM OaTapen, (hOTOCOPOTHBIICHHS?
[lepeuncnnTe OCHOBHBIE MPOLIECCHI, MPOUCXOISAIINE MPU B3aHUMOJCHCTBUH H3ITyYEHHUS C
METaJJIOM, JUBJIEKTPUKOM U MOJIYIPOBOJIHUKOM.

Uro o3HauaeT «kpacHas rpanuia» ¢pororddexra?

B uem cocrout siBieHue POTOMPOBOAUMOCTH?

KaxoB npunImun pa6boTsl poTos71eMeHTa ¢ 3aMUPAIOIINUM CI0eM?

KakoB ¢usndeckuii cMbIci KOHCTaHTH 6 ¥ ‘€ @ ma rpaduke 3apucumoctu Us( V) puc. 2?
Omnpenenenue CIEKTpaIbHONW YyBCTBUTEIBLHOCTH B JJAHHOM JabopaTopHOii padoTe.
DNeKTpOBaKyyMHbIE TPHOOPHI HA OCHOBE BHEITHETO U BHYTpeHHETO (hoTod(PdekTa.
[epeuncnure criocoObl MOTYYESHUS MOHOXPOMATUYECKOTO U3ITy4EHHUS.

KakoBbI onrTuueckue XxapakTepuCTUKH CBETOPUIBTPOB?

[puniun paboTsl a0COPOLIMOHHOTO CBETO(UIBTPA.

[TpuHIIMTT AEHCTBUS SKCIEPUMEHTAIBHON YCTAHOBKHM MO M3MEPEHUIO MPO3PAYHOCTH CBETO-
GUIBTPOB.

KaxkoB npunIun aeiicTBus nHTEpHEPEHIIMOHHOTO CBETODUIBTPA?

KakoBa ¢(usnueckas npupoja 3aBUCUMOCTH CONPOTHUBIICHUS IOJYIPOBOJAHMKA M MeETalia
OT TEMIEPATYPHI.

OOBscHHUTE TeMIIepaTypHYIO 3aBUCUMOCTh BAX TepMOCONpOTHBICHHS.

[Ipsimoii u oOpaTHBIN peneiHbIit 3P deKT.

B uem cocTourt siBI€HNE CBEPXIPOBOIUMOCTH?

DNEKTPONPOBOAHOCTh MOIYTIPOBOTHUKOB.

OOBsicHUTE 3aBUCUMOCTH MPOBOAUMOCTH TEPMOCOIPOTHBICHHS OT TEMIEpPaTyphl ¢ TOUKU
3peHusi 30HHOW MOJIETIN TBEPAOro Tea.

[IpumeHeHne TEpMOCONIPOTUBIICHUS.

Pacckaxxute o Teopum CTpOCHUS aTOMa, CO31aHHON bopom.

UYem otiinyaercs Teopus bopa 0T KBaHTOBOMEXaHUUECKOH TEOpUH?

Kakwue BbI 3HaeTe kBaHTOBBIC unciia? B yeM cocrout npunnun [ayau?

Hanummre ypasuenue Llpeaunarepa ams BoJOpOAONO100HOTO aToMa.

Kak onpenensercst CIEKTPOCKOMUYECKUN 3apsij] 3IeKTpoHa?

Uro npencrasisier coboit o6o0mmennas popmyna banemepa?

[losicaute nuarpamMmbl SHEPreTHUECKUX YPOBHEW M M3Iy4yaTeNIbHbIX MEPEXO0J0B aroma
BOJIOPOJIa U HATPHSIL.

CrieKTphl LIEI0YHBIX METAJIOB.

CrekTpanbHble TEPMbl XUMHUYECKHIX AJIEMEHTOB MEPUOINYECKOM Tabnuiikl MeHeneena.
[IpaBuna Xynna.

CnuHOBBINA, OpOUTANBHBIN U TOTHBIA MEXaHUYECKUH MOMEHT aToMa.

[IpaBuna or6opa. daxrop Jlanme.

[IpocToit u cnoxHbIi 3hdexT 3eemana.

3amnTa MOJYYE€HHBIX PE€3yJbTaTOB

ITocne BeITTOIHEHUS paGOTLI n O(l)OpMJ'IeHI/IH oTuéTa MMPOBOAUTCH 3alllMTa MOJYUCHHBIX

pe3ybTAaTOB MO BCEM CYIIECTBEHHBIM KPUTEPHSIM (CM. TaOIMIly KPUTEPUEB). 3allluTa CUMTa-
€Tcsl yCIIEUIHOM, eclii BCe KPUTEPUH BBITIOJIHEHBI HE XYy’Ke, YeM Ha IIOPOrOBOM YpPOBHE.

Kputepun oneHuBaHus c1a4u TeOPeTHYECKOr0 MUHUMYMa,
OTY€TOB 1O J1a00PATOPHBIM padoTaM M 3a1UMTHI padoT

Kpurepnii | Iloporossblii ypoBeHb

IIpoaBuHyTHIN Bricokmii
YpoBeHb YPOBEHb




. . IIponBuHyTHII Bricokmii
Kpurepnii | Iloporossblii ypoBeHb
YPOBEHb YPOBEHb
KauectBo | AnekBaTtHasi OOBEKTY AnekBaTHasi 0OBEKTY AnekBaTHasi 0OOBEKTY HC-
MO/ eJIH WCCJICIOBAHUM U 3alaH- | UCCJIEAOBAaHUN U 3a- CJIEIOBAaHMI U 33 IaHHBIM
HBIM YCJIOBUSIM JTAHHBIM YCIIOBUSIM YCIIOBUSIM
Meroauka | CoOnroneHa He HOJIHO- CoOiroieHa, oqHaKo Co0umronena MmojaIHOCTBIO U
CTBIO, €CTh OTCTYIUICHHS], | BBISICHSETCS, YTO CTY- OCMBICJICHHO
MOBJIEKILINE NIOTPEIIHO- | JAEHT HE MIOHUMAET, I10-
CTH WU BBIXOJl B PEKU- | YeMY UMEHHO MpeIu-
MBI, HE OMHUCHIBAEMbIC CaHHbIE ACUCTBHUS Cle-
MOJIETIBIO JIyeT MpelpUHUMATh
Otuér Nwmeer 1-2 HegocTaTKa, Nmeet HekoTopble He- | COOTBETCTBYET BCEM Tpe-
OJIHaKO B IIEJIOM COOT- 3HaYUTENIbHbIE HEJI0- OOBaHUAM K OTUETY 110 J1a-
BETCTBYET TpeOOBAHUSAM | CTATKU B opopMIIeHUH | OOpaTOpHBIM paboTaM, ak-
K OTU€Ty 10 JJabopaTop- | WK IpeaCTaBICHUN KypaTHO oopmiieH
HBIM paboTam U uutabe- | pe3yJbTaToB
JeH
PesyabTa- | B nenom coorserctBytoT | CooTBeTCTBYIOT 331a- | [loJIHOCTBIO COOTBETCTBY-
ThI HCCJIe- | 33JIaHUIO U a/IeKBaTHBI HUIO, a/ICKBaTHBI 00Bb- | IOT 33JIJaHUI0, KOPPEKTHO
noBaHusi | OOBEKTY, OJHAKO TO- €KTy, IMEETCs CTaTh- 0TOOpaXkaroT OOBEKT HC-
IPEHIHOCTh Pe3yJIbTaTOB | CTHYECKas 00paboTka CJIeIOBaHMS B 33JaHHBIX
HE KOHTPOJINPOBAJIACh pE3yJIbTaTOB YCIIOBUSIX, IOTPEIIHOCTD
KOHTPOJIMPOBAIach, 00pa-
00TKa pe3yJIbTaTOB IPOBE-
JIeHa
O0bsicHe- | OOBSICHEHUS OTPHIBOY- B 00bscHEHUsX ecTh OObsicHEHUS TPOBOASTCS C
HHS M BbI- | HBI, BBIBOJIbI Oeccoiep- TUIIOTE3bl U aPTYMEHTHI | OTCHUIKAMU K HAUMEHOBA-
BOJBI JKaTeJIbHbIC, TPUYNHBI B UX IOJIb3Y, OJTHAKO HE | HUSAM U POPMYIUPOBKAM
PacXoKJIeHUs C TEOpUEH | MPOJAEMOHCTPUPOBAHO | 3aKOHOB, YKa3aHUEM METO-
(ecnu TpeGOBaIOCH) HE YBEPEHHOE BIIaJICHUE JIOB, apTyMEHTAIIHSI JIOTHY-
00BSICHEHBI METOJI0JIOTUEN U Tep- Hasi, C/IeJIaHHbIE BHIBObI
MHHOJIOTHUEN B TAHHOM | COOTBETCTBYIOT CBOMCTBAM
oOnactu HCCJIEyeMOro 00beKTa
OtBetnl Ha | [IpaBunbHbie oTBeTHl HA | [loHBIE OTBETHI pak- | Pa3BEpHyThIE, KOPPEKTHBIE
BONMPOCHI | OOJILITMHCTBO BOIPOCOB, | TUYECKH HA BCE BOMPO- | OTBETHI HA BCE BOIIPOCHI, C
NPH 10- | OJHAKO, U3JIHUIIIHE KpaT- | Cbl C HE3HAYUTEIbHBIMU | OTCHUIKAMHU K HAUMEHOBA-
nmycKe U | KU€ WU C OITMOKaMHu B HEJOCTaTKaMU M HEKO- | HUSAM U GOpMYIHPOBKaM
3alIUTe | TEPMHHOJIOTHH. TOpPOI HEXBAaTKOM Tep- | 3aKOHOB, yKa3aHUEM METO-

MUHOJIOTHYECKOM JIEK-
CHKH

A0B, apryMmeHTanus JIOTu4d-
Hasd.

2 Cnucok BOIIPOCOB " (HJIH) 3aJaHuH s NMPpOBECIACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTallum

3ayer 1o pU3NYECKOMY MPAKTUKYMY BBICTABIISAETCS 110 UTOraM TEKyIleH aTTecTaluy,
IIPU BBITIOJTHEHUH CTYAEHTOM YCTAHOBJIEHHOTO KOJIMYECTBA Ja0OPAaTOPHBIX paldoT.




3. OnucaHue npoueaypbl BbICTABJICHUS OLEHKHU

[To nToram 3a4é€ra BBICTABISIETCS OJTHA U3 OLIEHOK: «3a4TEHOY» HITH «HE3AUTECHO.

OneHka «3a4TeH0» BBICTABIISETCS CTYACHTY, KOTOPbII MOATOTOBMII OTUETHI 110 J1abo-
paTopHBIM paboTam, 3HaeT PU3NUECKUE BETMUUHBI U UX EAWHUIBI H3MEpeHHs, (popMyInpoB-
KU OCHOBHBIX (DM3MYECKUX 3aKOHOB 3JIEKTPOMAarHeTU3Ma, METO/I0B 00pabOTKU pe3ysbTaToB,
yMEEeT MOJIb30BAThCS MPEJOCTABICHHBIMU PUOOPAMU U YCTAaHOBKAMHU, YMEET HCIIOIB30BaTh
MaTepuasl K JJabopaTopHbIM paboTam, BiIaJeeT HaBbIKaMH MPAKTHUYECKOTO MPUMEHEHUS Jia-
OOpaTOPHBIX YCTAaHOBOK W IPUOOPOB B KOHKPETHOM JTAOOpaTOpHOH padore.

OneHka «He3a4TEeHO0» BBICTABISETCA CTYJCHTY, Y KOTOPOTO HE MOJrOTOBJIEH XOTS Obl
OJIMH OTUYET MO HEOOXOAMMBIM JTa0OpaTOPHBIM paboTaM, KOTOPHIA HE 3HAET (PU3UIECKUE Be-
JUYHMHBI U UX €AMHUIIBI U3MEPEHUs, (GOpMYIHPOBKA OCHOBHBIX (PM3MYECKHX 3aKOHOB JJICK-
TPOMarHeTu3Ma, METOJI0OB 00pa0OTKU pe3yJIbTATOB, HE YMEET IOJIb30BATHCS MPEAOCTaBIICH-
HBIMH NTPHOOPAaMU M YCTaHOBKAMH, HE YMEET HCIOJIb30BaTh MaTepHaibl K JTa0OPaTOPHBIM pa-
00TaM WM HE BJaJeeT HABBIKAMU MPAKTUYECKOTO MPUMEHEHHS J1a00paTOPHBIX YCTAHOBOK U
npuOOpOB B KOHKPETHOM J1abopaTopHO padoTe.



ITpniaoxenne Ne 2 k paGoyeii nmporpamMmme JMCIHIIIHHbI
«ATOMHas (pu3nka (pusudecKHil NPAKTUKYM)»

MeToauuecKkue YKa3aHuA IJIl CTYACHTOB 110 OCBOCHUIO TUCHUIIJINHBI

Ou3nyeCcKUil MPaKTUKYM UIPAeT BaKHYIO POJIb B POIECCe U3YyUEHHH CTYIEHTaMU OC-
HOBHBIX (PM3NYECKHUX 3aKOHOB M 3aKOHOMEPHOCTEH, MPUBUBAET UM HABBIKM CAMOCTOSTEIILHON
IIOCTAaHOBKM U NMPOBEJCHUS (PU3MUECKOro IKCIIEPUMEHTA, 3HAKOMUT UX ¢ METoJaMH 00paboT-
K{ PE3yJIbTaTOB M3MEPEHUH M MPEICTABICHUEM IOJYYCHHBIX TAaHHBIX B BUJAE T'PapUKOB U
Tabaun. B obmem gu3nueckoM NpakTUKyMe CTYAEHTHI pabOTalOT B TEUEHUE LIECTH CEMECT-
POB, BBITIOJIHSSL paOOTHI COOTBETCTBEHHO B pasenax «Mexanukay, «MonekyspHas puzukay,
«DNeKTPUYECTBO U MarHeTu3M», «OnTuka», «AtomHas ¢usnka» u «PU3uUKa aTOMHOTO 1pa
¥ 3JIEMEHTAPHBIX YaCTHID).

du3znyeckuil MpakTUKyM MO aTOMHOHM M sJIEpHOM (hU3MKe: paccMaTpUBAIOTCS COBpPE-
MEHHBIE MOJIENIN CTPOCHHS aroMa M BaXHEUIIHNE SKCIIEPUMEHTHI, KOTOPHIE JIETJIH B OCHOBY
aTOMHOU (PM3MKH U CIy’aT 3KCIEPUMEHTAIbHBIM OOOCHOBAaHHWEM KBaHTOBOW (u3uku. Pac-
CMaTPHUBAIOTCS OCHOBHBIE DKCIIEPUMEHTHI aTOMHOU (m3uku: onblT Ppanka u ['epria, OnbITH
1o uccaenoBanuio Goro3ddexra, CeKTpoB U3ITyUeHHs Pa3InYHbIX BEILECTB, ONPENENIII0TCs
dyHIaMeHTabHbIe (PU3NIECKHE TIOCTOSHHBIE.

Kaxnplif cTyieHT 3apaHee noiay4yaeT HHPOPMALUIO 0 HOMepe J1abopaTOpHOM pabOThI
(U3NIECKOTO MPAKTHKYMa, KOTOPYIO €My MPEICTOUT BHITIOIHATH HA OUYEPETHOM 3aHSATHH.

CryneHT oykeH 6e3 orno3aHus SBUTHCS B 1a00paTOPHIO, I/1€ BBIMOIHAETCS (pu3nde-
CKHI MPAKTUKYM.

Ha 3anstus ¢pusznyeckoro npakTukyma CTyJIEHT JOJDKEH MPUXOANUTH MOATOTOBIEHHBIM
K BBITIOJTHEHHUIO JTAOOPAaTOPHOH pabOThI, YTO 03HAYAET: YCBOSCHHE TEOPETHUECKOTO MaTepraa
no teMe jgabopaTOpHOIl paboOThl, 3HAHME MOPAAKA €€ BbIMOJHEHHS, OCHOBHBIX 3JIEMEHTOB
YCTaHOBKH, METOJIOB 00paboTKM pe3yibTaToB. [Ipu MoAroToBKe CieayeT U3yYUTh ONMHUCAHHUE
U JIONIOJTHUTENbHBIM MaTepuana B peKOMEHA0BAaHHOM JUTepaType (B KOHIE ONUCAaHMA), HOArO0-
TOBHUTBH OTBETHI HA KOHTPOJILHBIE BOIIPOCHI.

Ilocne n3yuenus onucanus 1a0OpaTOPHON PabOTHI CTYAEHT AOJKEH HMOArOTOBUTH B
paboueil TeTpaau KOHCIEKT TEOPETUYECKOI0 MaTepHaia, MPUBECTH CXeMYy 3KCIIEPHUMEHTAIIb-
HOW YCTAaHOBKM M OCHOBHBIE pacdeTHbIe (POPMyJIbl, IPUTOTOBUTH TAOIMILbBI I 3allUCU pe-
3yJbTAaTOB HKCIIEPUMEHTOB, YKa3aTh Ha3BaHUS yTIPaKHEHHA.

W3MepeHns Ha ycTaHOBKE NMPOU3BOAATCSA B TOM IMOPSJIKE, KOTOPBIM yKa3aH B OIHCa-
HUM JabopaTopHOil paboThl. B pabouyio TeTpaab, WM, KaKk NpaBUIIO, B 3apaHee IMOATOTOB-
JIEHHYI0 TaOJMIly, CTYA€HT JOJKEH 3alucaTh pe3yJibTaThl BCEX MPOBEAEHHBIX MPSMBIX U3Me-
pEHMII HETIOCPEJICTBEHHO BO BpeMs dKCIIEpUMEHTa. Bce JnaHHbBIE 3amUCHIBAIOTCS B TaOIMILy
TOJIbKO PYYKOM, MpEAEIbHO aKKypaTHO, C YKAa3aHMEM pPa3MEPHOCTU H3MEPSEMBbIX BEIMUYUH.
Ecnu 1 00paboTKM JaHHBIX MCHOJIB3YETCSl KOMITBIOTEP, TO JaHHBIE CHayuala 3aluChIBalOTCS
B TE€TPaJb U TOJIBKO MOTOM B KOMIbIOTEpP. ECiin CTyA€HT HE MOXKET OOBACHUTH, KaK OHU I10-
JYYEHBI, TO 3TO MOXET IMOCIY>KUTb OCHOBAaHHEM JUIl HEYJOBJICTBOPUTENBbHOM oleHkH. [lo
OKOHYAHUU BBINOJIHEHUS YKCIIEPUMEHTA CTYJICHT MPEACTaBIAET Pe3yIbTaThl U3MEPEHUH Mpe-
nojasarento. [IpernonaBarens NOAMUCHIBAET pe3ysIbTaThl B paboueil TeTpaau CTyJeHTa U Je-
JaeT OTMETKY O BBIIOJHEHHUU pabOThl B CBOEH KHMXKKE. TOJIBKO IOCIE 3TOro jabopaTopHast
paboTa cuuTaeTcs BBIIOJHEHHOM, a CTy/IEHT UMEET MPaBO MOKUHYTh J1a00paTOpPHIO.

s cpaun paboThl CTYACHT AOJKEH BBIIIOJHUTH BCE 3aJaHMs, IPUBEJCHHbIE B OITUCA-
HUM J1TabopaTopHOi paboTel. B pabouell TeTpaau NOKHBI OBITH MPEACTABICHBI PE3YIbTAThI
00pabOTKH PKCMIEPUMEHTATBHBIX JAHHBIX M MOTPEUTHOCTH (C YKAa3aHHEM pacYeTHBIX (GOpMYIT
JUIS UX OLICHKH). B KOHIIE 0T4eTa NpUBOAATCS OCHOBHBIE PE3yJIbTaThl U (POPMYIHPYIOTCS BbI-
BoJbl. OTueT no abopaTopHOil paboTe caeTcs BO BpeMs OUEPEHOIO 3aHATUS MPAKTUKyMa
npenojaBatento. [IpernonaBaTens 3HAKOMUTCS C MOJYYCHHBIMHM pe3yJIbTaTaMH, 33JaeT JI0-
HIOJTHUTENbHbBIE BOIPOCH! M, C YUYETOM OTBETOB CTYJIEHTA 110 TEOPETHUECKUM M SKCIEPUMEH-



TaJbHBIM PE3yJIbTaTaM CTaBUT OLICHKY 3a BBHIMIOJHEHHYIO paboty. Eciu OoTBETHI CTyneHTa He
YAOBJIETBOPSIOT MpernoiaBareis win o0paboTKa pe3ynbTaToB MPOBEICHA HE B MOJTHOM 00be-
Me, TO TIPETo/IaBaTelib UMEET MPaBO OTIPABUThH CTYACHTA ISl TOMOJHUTEIHLHON MOATOTOBKH
Y TIOBTOPHOH cllauul 1abopaTopHON pabOoTHI.

CryneHT, CBOEBPEMEHHO BBITIOJIHUBIIMKN U CAABIINHN JabopaTOpHbIE paboThl, MOJIyda-
€T OIICHKY «3aUTEHO», KOTOpasi MPOCTaBISETCS MpernogaBaTesieM IPYIIbl B 3aUETHYIO KHIK-
Ky, @ TAaKXKe B 3a4C€THYIO BEIOMOCTh. JIJIsT CTYy/ICHTOB, UMCIOIIHMX 110 OKOHYAHUH (PU3HIECKOTO
MpaKTUKyMa HeCIaHHbIE JIabopaTOpHbIE PAOOTHI, OPraHU3YETCS] KOMHUCCUS MO MPAKTHKYMY,
Ha KOTOpOM pa3pelaeTcst cAaTh padoThl, BBINOJIHEHHbIE paHee. BrinonHeHne 1abopaTtopHOro
MpakTUKyMa Ha KOMUCCHH He JomyckaeTcs. Ha KoMuCcCHH TOMKHBI IPUCYTCTBOBATh BCE CTY-
JIEHTHI, HE TOJYYUBIINE 3a4eT MO MpakTHUKyMy. KoMuccusi BBISICHSET MPUYHUHBI HEBBITIOIHE-
HUS Y4eOHOTO IJIaHa 1Mo npakTukyMy. C y4eToM MpeabsBICHHBIX CTYyJACHTOM OOBSICHEHUU U
CIIPaBOK KOMHCCHS IPUHUMAET PEUICHUE O 3a4€TE WM He3aueTe MO MPaKTUKYMY .

EJAMUHBIE TPEBOBAHUSA
K 0pOpMJICHHIO OTYETa MO J1aOOpATOPHBIM padoTaM

1) ITopsiikoBBIi HOMEp U HAMMEHOBAHUE JTAOOPATOPHON PabOTHI.

2) Lenb paboTHI.

3) IlepedyeHb UCHoOaB3yEeMOro 00OPYJOBAHUS C YKa3aHHMEM OCHOBHBIX NapaMETPOB YCTAaHOBOK
U IpuOOpOB.

4) OCHOBHBIE TEOPETUUECKHUE CBEICHUS U PacUeTHbIE (POPMYJIBL.

5) OyHKIHOHATBHYIO U PUHIMITHAIBHYIO CXeMy JIAOOpaTOPHOH YCTaHOBKH.

6) [IpenBapuTesbHbIE pacueThl, BBIMOJIHEHHBIE [TPU MOATOTOBKE K BBINOJIHEHHUIO PaOOTHI (e
9TO TpeOyeTcs M0 ONUCAHUIO PadOTHI).

7) Conepxanue paboThl (IIOPAIOK BBHIIOTHEHUS).

8) X0/ BBINOIHEHHS PaOOTHI:

a) TaOJUIIBI C pe3yIbTaTaMU BBIYMCIICHHM;

0) rpadMKu SKCIIEPUMEHTAIBHBIX U PACYETHBIX 3aBUCUMOCTEH.

IIpumeuanue: rpaduKy BEIYEPUMBAIOTCA Ha MUJLIMMETPOBOM Oymare Win ¢ HOMOILBIO
KOMITbIOTEpa U BKJICUBAIOTCS B OT4eT. Ha KakaoM rpaduke CTpOSTCS TOJNBKO T€ 3aBUCHMO-
CTH, KOTOpbIE MPETYCMOTPEHBI COOTBETCTBYIOUIMM IMYHKTOM onucaHus. Oco0oe BHUMaHHE
cienyeT oOpaTuTh Ha PallMOHAIBHBIN BRIOOpP MaciiTaboB 1Mo ocsM KoopAuHAT. I'paduku sxc-
NEPUMEHTAIbHBIX 3aBUCUMOCTEH ClIeAyeT BBINOJIHATH TaK, YTOOBI ObUIM SICHO BHMJHBI TOUKU
CHATBIX OTCUeTOB. [IOCKOJBKY MONy4aeMble TOUKM MMEIOT HEKOTOPBIH pa30poc, TO KpUBBIE
cJlelyeT MPOBOAUTh MEXKAY HUMHU, COO0Pa3ysch ¢ (PU3NIECKMMU 3aKOHOMEPHOCTSAMHU.

9) Ouenky omMOOK U3MEPEHUN U BBIYUCICHUH.
10) KpaTkue BbIBOABI: KPUTUUECKUE COMOCTABIICHUS PE3YJIBTATOB SKCIIEPUMEHTA U TEOPETH-
YEeCKHX MOJIOKEHUH, 00BSICHEHUS PACX0XKICHUIH MEX Ty HUMH (B CITyyae WX HAJTHYUS).





