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1. HEJIM U 3AIAYN OCBOEHUSA JUCLHATTIIIMHbI
Leanb aucuMmIMHbIL

1. OGecnieueHre BHICOKOTO KauyecTBa (hyHAAMEHTAJIbHOM MOJATOTOBKU OAKalaBPOB 3a CUET
COYETaHUS TEOPETUUECKUX U HKCIIEPUMEHTAJIbHBIX METOI0B OOYUEHUS.

2. ®opMHUpOBaHKHE y CTYACHTOB 3KCICPUMEHTAIIPHBIX YMEHHH W HABBIKOB, BOCIIUTaHUE
HCCIEA0BATEIbCKON KYJIbTYpPhl (IPaMOTHOE BBIMIOJIHEHUE JKCIEPUMEHTAa U O0OpabOTKH ero
pe3ynbTaToB, 0hOpPMIIEHHE OTUETa, IPUMEHEHHE TEOPUHU TOTPEIIHOCTEN K OIEHKE TOYHOCTH
U JJOCTOBEPHOCTU TOJYUYEHHBIX PE3yIbTAaTOB).

3anaum JUCHUIIMHBI:

1. O3HAaKOMUTH CTYJEHTOB C COBPEMEHHOW H3MEPUTENIbHON ammapatypoi, (pu3nuecKumu
3aKOHAMU W TPUHIIMIIAMH, JISKAIUMUA B OCHOBE €¢ pabOThl, C OCHOBHBIMHM IPHHIIUIIAMH
aBTOMATHU3AallMd ¥ KOMIIBIOTEpU3AIMU TPOIECCOB cOopa U 00pabOTKM (U3HUECKON
nHpOpMAIIHU, C OCHOBAMH TEXHHKH O€30TACHOCTH MPH IPOBEICHUU 3KCIECPUMEHTATHHBIX
HCCIIENOBAHNMN.

2. Hayuuthb CTyIE€HTOB NPUMEHSITh TEOPETUUECKHE 3HAHUS K aHaJIu3y KOHKPETHBIX
(U3MYECKUX CHUCTEM U TIPOUMCXONSAIIMX B HHUX IPOIECCOB; KPUTHYECKH OIIEHUBATH
pe3ynbTaThl, IOJyYeHHBbIE B XOJC pEIICHUS OJKCIIEPUMEHTAJIbHBIX 3amad. OQOecneunThb
dbopMHpOBaHUE HABHIKOB IUIAHUPOBAHUS, IPOBEICHUS, CTATHCTHYECKON 00pabOTKM U
MPEACTABIICHHS PE3YJIHTATOB (PU3UIECKOTO IKCIIEPUMEHTA.

2. MECTO JUCHUIUIMHBI B CTPYKTYPE OII BO

HucrmmummHa «OOumit  pu3nyeckuil MpakTUKyM» BXOAUT B 0a30BYI0 4YacTh Yy4eOHOTO
IUIaHa, U U3y4aeTcsl MapajuleIbHO C COOTBETCTBYIOUIMMU pa3eiaMu TUCHUIUTMHBI «O01ast
¢busnka», obecrnieuuBasi €AMHCTBO TEOPETHMUECKOW M 3KCIEPUMEHTAJIbHOW MOATrOTOBKHU
OaxkajgaBpOB.

J1si OCBOSHMSI TUCIUIUTMHBI HEOOXOIWMO HMMETh MPEACTABIEHHS B OOJIACTH BEKTOPHOM
anreOpbl (IEHCTBUA Haa BeKTOpamH), AuddepeHIaTbHO- UHTETPAIHHOTO HCYUCICHUS
(mpousBogHas (GYHKUUU, OINPEAENEHHBIN HHTerpai), 3HATh OCHOBHBIE MaTeMaTHYECKHe
(yHKIMH U UX TpadUKH.

3. KOMIIETEHLIMN OBYYAIOLIETI'OCA, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHUA INCHUIINHBI 1 UTHANUKATOPBI UX JOCTU/KEHUA

3.1 ObmenpodeccnoHaTbHBIE KOMIIETCHITUN U MHAUKATOPHI UX TOCTHKEHUS

Kon u HanMeHoBaHue | Kom ¥ HamMeHOBaHME WHIUKATOpa JIOCTHIKCHHS
o01enpogeccuoHaTbLHOM o01enpodeccCoHaIbHOM KOMIIETEHITUN
KOMITETEHITHH
OIIK-2 Cnocoben mnpoBoauts | M-1omnk-2 3HaeT OCHOBHBICE HAy4YHbIE€ METO/IbI
Hay4HbIC UCCIIEIOBAHUS | TEOPETUYECKOTO M IKCIEPUMEHTATBHOTO UCCIIEIOBAHUS
(bu3HUECKUX OOBEKTOB, CUCTEM U | OOBEKTOB, MMPOLIECCOB U SBJICHUH;
mporeccoB, obpabateBath  u | U/-2onk-2 YMmeer WCIIOJTH30BaTh ¢$pusmKo-
MPEACTABIISITh MaTeMaTHYeCKUI armapart TSt pa3paboTku
JKCIIEpUMEHTAJIbHbIC JAHHbIC MaTeMaTHUYeCKUX MOJeNiell  SBJICHUH, IMPOIIECCOB W
O0OBEKTOB IMPU PEUICHUH 33aJa4 B MPO(EeCCUOHATBHOM
TS TEITbHOCTH;
N /-3onk-2 Nwmeer HaBBIKU IIPOBEACHUS
9KCIIEPUMEHTOB I10 3aJlaHHOW METOJIMKE W aHaju3a UX
pe3yJIbTaTOB.

4. CTPYKTYPA INCLHUIIJINHBI



OOmast TpyIOEMKOCTh IUCHUIUIUHBI cocTaBiser 15.00 3adeTHbix enuHuibl, 540.0
AKaJeMHYECKHIX YaCOB.

1 — Ne /it

2 — Tewma (paznmen) TUCHUIUIMHBI, KypcoBasi padoTa (IIpoeKT), MPOMEXKYTOUHAS ATTeCTALIUS

3 — Cemectp

4 — Buipl KOHTAKTHON paOOThI U TPYIOEMKOCTH (B aKaIEMUYECKUX YaCcax)

4.1 —JI (JIexuun)

4.2 — JIlexkuuu B BUAE NPAKTUYECKOMN MOATOTOBKU
4.3 — T13 (ITpakTuyeckue 3aHATHS)

44— HpaKTI/I‘-ICCKI/IC 3aHATHA B BUIC HpaKTI/ILICCKOI\/'I IIOATrOTOBKH

4.5 — JIP (JTabopaTtopHbIe paOOTHI)

4.6 — JJabopaTopHbie pabOTHI B BUAC MPAKTHICCKOM MOATOTOBKH

4.7 — UKP (Muas xoHTakTHas paboTa)

4.8 — KTO (KoHTpoJIb TEOPETUUECKOTO O0yUEeHUS)

4.9 — KO (KoHTpoJ1b Ha 5K3aMEHE)

5 — KoHTpoib (B akaeMUYECKUX yacax)
6 — CamocTtosiTennpHast pabora (B aKaJeMUYECKUX Yacax)
7 — DOPMBI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH

1 2 3 4 6 7
4114243144 (45]146(47]148(4.9

1 O6paboTtka 1 4 8 10 Ortuer o
pe3yIIbTAaTOB nmabopaTopHOM
M3MEepeHni pabore.

2 3aKkoHBI 1 6 10 10 Ortuer mo
KJIACCHUYECKOMN nabopaTopHOI
JTUHAMUKH pabore.

3 Jlunamuka 1 6 8 8 OrTueT 110
BpAIIATEIFHOTO nabopaTopHOi
JIBIDKEHUS pabore.
TBEPIOTO Tela

4 | 3akoHBI 1 6 10 8 Ortuer o
COXPAHEHUS B nabopaTopHO
MeXaHHUKe pabore.

5 Konebanus B 1 6 8 8 Oruer o
MEXaHUIEeCKHIX mabopaTopHO
crucreMax pabore.

6 Mexanuyeckue | 1 6 8 8 Ortuer o
CBONCTBa JabopatopHOH
TBEPHBIX TET pabore.

7 | HoaroroBka x 1 5.8
3a4eTy
3auer 0.2

9 MonekynspHo- |2 4 6 2 Ortuer o
KUHETUYEeCKas nabopaTtopHOi
Teopust pabore.
CTPOCHHS
BeIleCTBa

10 | IIpoueccel B 2 4 8 4 Ortuer o
raszax nabopaTopHOit

pabore.

11 | Cratucruaeckwmii | 2 4 6 2 OTuet 1o

METO/I B nabopaTopHO
OTUCaHUUN pabore.
MOJICKYJISIPHBIX

MIPOIIECCOB




12 | OcHOBBI 4 Ortuer o
TEPMOIUHAMUK nabopaTopHOit
u pabore.

13 | ABnenus 2 OTuet 1o
IepeHoca B nmabopaTopHOA
HEPABHOBECHBIX pabore.
cucTemax

14 | JKunkocru. 2 OrtueT 110
IToBepxHOCTHOE nabopaTopHOU
HATSDKEHHE pabore.

15 | TermoBsie 2 Ortuer o
CBONCTBa JabopaTopHOH
TBEPIBIX TEIT pabore.

16 | ®a3pru 2 Ortuer o
(hazoBsie nabopaTopHOt
MpeBpaIleHHs pabore.
BEIIleCTBa

17 | IMoaroroBka K 1.8
3a4eTy

18 | 3auer 0.2

19 | IlpuHIMIBI 2 Ortyer 1o
paboTsl nabopaTopHO
3JIEKTPOUZMEPUT pabore.
€ITBHBIX
pubopoB

20 | OcHOBBI 2 Ortuer o
3MEKTPOCTATUKH nabopaTopHOi

pabore.

21 | 3akoHBI 2 OrTuet 1o
MTOCTOSIHHOTO nabopaTopHOU
TOKa pabore.

22 | OnexTpudeckuit 2 Ortuer o
TOK B BaKyyMe nabopaTopHOU

pabore.

23 | MarautHoe 2 Ortuer o
ToJie TOKa nabopaTopHOU

pabore.

24 | IBuxeHue 2 Ortuer 1o
3aPSIKCHHBIX nabopaTopHO
JacTHI B pabore.
MarHUTHOM
roJte

25 | Uzyuenue 2 Ortuer o
CBOWCTB nabopaTopHO
CETHETOICKTPH pabore.

KOB

26 | N3yuenue 2 Ortyer 1o
CBOWCTB nabopaTopHO
(beppOMarHuTHBI pabore.

X MaTepHayoB

27 | OnexTpoMarHut 2 Oruer o
HBIE KOJIeOaHus. TabopaTtopHOi
SBnenus pabore.
pe3oHaHca B
LEeTIsIX

[IEPEMEHHOT' O




TOKa

28 | [loaroroBka K 1.8
3a4eTy

29 | 3auer 0.2

30 | OcHoBsl 2 Ortuer o
(hoTomerpun nabopaTopHOi

pabore.

31 | I'eomeTpuueckas 2 Ortuer Mo

OTITUKA nabopaTopHO
pabore.

32 | UuTepdepenmms 4 Ortuer o

nabopaTopHOU
pabore.

33 | Audpaxmms 4 Ortuer o

nabopaTopHOM
pabore.

34 | [Monspuzamusi. 2 Ortuer o
OcHOBBI JabopaTopHOi
KPHCTAJUIOOTITH pabore.

KU

35 | KBanToBas 2 Ortuer o
TEOpHs CBETA. nabopaTopHOi
3aKOHBI pabore.
TETIOBOTO
M3ITyYeHUs

36 | OcHoBbl 2 Ortuer o
KBaHTOBOM JabopaTopHOi
TeOpUU pabore.
M3ITyYeHUs
CBETa aTOMaMu
Y MOJIEKYJIaMHU

37 | IloaroroBka K 1.8
3a4eTy

38 | 3auer 0.2

39 | OkcnepumenTan 4 Ortuer no
bHBIE OCHOBBI nabopaTopHOU
TEOPHUH aTOMA. pabore.

AtowMm Bosopoaa
no bopy

40 [ OnTrueckue 4 Ortuer o
CHEKTPHI nabopaTopHOU
aTOMOB pabore.

41 | MHOro3/IeKTpOH 2 Ortuer o
HbIE aTOMBI nabopaTopHOU

pabore.

42 | duzuka 2 Ortuer 1o
MOJIEKYJT nabopaTopHO

pabore.

43 | Atom B oite 2 Oruer o
BHEIITHUX CHII mabopaTopHOM

pabore.

44 | KBaHTOBBIE 4 Ortuer o
CBONCTBa JabopaTopHOi
KOHJICHCHPOBaH pabore.

HBIX Cpell




45 | IloaroroBka k 5 1.8
3a4eTy

46 |3auer 0.2

47 | CpoiicTBa 6 4 6 4 OrTuer 1o
ATOMHBIX sIIIep nabopaTopHO

pabore.

48 | SnepHblie 6 4 6 4 OrtueT 110
peaxiuu. 1abopaTOpHOU
MeTtonabl pabore.
M3YYCHHS
SITEPHBIX
peakuuit

49 | BzammogetictBue | 6 4 8 4 OrTueT 110
SIIEPHOTO nabopaTtopHOi
M3IIy4eHUs C pabore.
BEIIIECTBOM

50 | OxcnepumeHTan | 6 2 6 2 Ortuer no
bHBIE METOJTHI B nmabopaTopHO
(usmuke pabore.
BBICOKHX
SHEPTUH

51 | PagmoakTtuBHOC | 6 4 8 4 OTueT 110
Th nabopaTopHOi

pabore.

52 | IloaroroBka K 6 1.8
3a4eTy

53 | 3auer 6 0.2

Htoro 0.0 140.0 2400 [0.0]1.2(0.0] 0.0 [ 1588
5. COAEP KAHME JUCLMITIMHBI
5.1. IlpakTuyeckue 3aHATHS
HaumeHoBaHuE TeMBI CopaepxaHue TEMbI
O06paboTtka pesyabTatoB | [Ipumep pacuera morpemrHOCTEd MPSMBIX U KOCBEHHBIX
U3MEPEHUI U3MEPEHUM.

3aKOHBI KJIACCUYECKON TUHAMUKU

[Mpumenenue 3akoHOB HpioTOHA IpU BBIBOAE pabOUMX
dhopmyn B TabopaTopHBIX paboTax.

JnHamuka BpAIATEIILHOTO
JIBUOKEHUS TBEPJIOTO Tella

[TpuMeHeHue 3aKOHOB JMHAMHMKH TBEPIOTrO Tela IpU
BBIBOJIaX OCHOBHBIX pabouux GopMys B IaOOPATOPHBIX
paborax.

3aKOHBI COXpAaHCHUSA B MCXaHUKE

[IpuMeHneHue 3aKOHOB COXpaHEHHST B MEXaHUKE.
[Tpumeps! BbIBOJIOB pabouux (Gopmys B 1a00paTOPHBIX
paboTrax.

Konebauus B
cucreMax

MEXaHUYCCKUX

[TpuMeHeHue ypaBHEHUSI TapPMOHUYECKHMX KoOJeOaHU
npu BbIBOAe pabouux ¢GopMynl B J1aOOpPATOPHBIX
paboTax.

MexaHndyeckue CBOMCTBA TBCPAbIX
TCI

[Tpumenenue 3akona I'yka mpu pacuere nedopmanuii
TBEPABIX TEIL.

MornexkynsapHo- KHWHETUYECKas
TEOpHsI CTPOCHUS BEIIleCTBa

[TpumeneHus: 3aKOHOB MOJIEKYISIPHO- KUHETUUYECKOU
TEOPUH.

ITpouecce! B razax

ITpumenenue 3akonHoB MKT B nzonpoueccax.

Cratucruyeckuii METO/I B

HpI/IMeHCHI/IG CTATUCTUYCCKHX MCETOJOB npu




OIMMCaHUHU
IIpoueccoB

MOJICKYJIAPHBIX

pPacCMOTPEHUU CUCTEM B MOJIEKYJISPHO- KUHETHYECKOMN
TEOPUH.

OCHOBBI TEPMOAUHAMUKHI

ITpuMeHeHHe  3aKOHOB  TEPMOAMHAMUKH,
TEIUIOEMKOCTEN B PA3JIMYHBIX U30IIPOLIECCaX.

pacyer

HpI/IMCHCHI/Ie 3akoHa CTokca B pacuycTe IapamMCcTpoOB
BA3KOCTH KUJIKOCTH.

SABnenus nepeHoca B
HEPABHOBECHBIX CUCTEMAX
Kunkocru. [ToBepxHOCTHOE
HaTsDKEHUE

Pacuer ITOBEPXHOCTHOTI'O HATSIXKCHHA B JKUIAKOCTHU.

Tennoseie cBOMCTBA TBCPABIX TCII

HpI/IMepLI PacdCTOB TCINNIOCMKOCTHU IJIA TBEPAbIX TCII.

@da3pl U (pa3oBble MPEBPAIICHUS
BEIIIeCTBA

I'paduueckue  3aBUCHMOCTH
($ha30BBIX NIEPEXOJIOB.

npu HCCIICJOBAHUHN

OCHOBBI QJIICKTPOCTATUKH

ITpumepsb!l pacuera MOrpPEeIIHOCTEM MPU UCIOJIb30BAHUU
3JIEKTPOU3MEPUTENIbHBIX TpuOopoB. [lpumep pacuera
HANPSKEHHOCTU NEKTPOCTATUYECKOTO oJIst
IIPOU3BOJIBHOM KOH(UTYPALIUH.

3aKOHBI ITOCTOSTHHOT'O TOKa

[Tpumenenne 3akoHOoB Owma B BBIBOJAAX pPabOYUX
dbopmyn B mabopatopHbix paboTtax. I[IpakTmueckoe
npuMeHeHne 3akoHOB Kupxroda s pa3BETBIEHHBIX
AIEKTPUYECKUX IICTICH.

DIIEKTPUUYECKHI TOK B BAKyyMe

Pacuer CKOPOCTU ABUKXCHUA ISJICKTPHUUCCKOI'O 3apsia B
QJICKTPOMATrHUTHOM IIOJIC.

MarsHuTHoe 1oJie ToKa

Pacyer ckopoctu mipu
YACTUIIbl B MATHUTHOM TIOJIE.

JABUXXCHHNU SapHX(GHHOﬁ

Z[BI/I)KCHI/IG 3apPsAKCHHBIX YaCTUIl B
MAardiuTHOM II0JI€

OcobeHHOCTH TIOCTpOCHHE TpaUUecKOl 3aBUCUMOCTH
MOJISIPU30BAHHOCTH CETHETORIIEKTPUKA oT
HAMPSOUKEHHOCTH ~ BHEUIHETO  3JIEKTPUYECKOrO  TOJIS
(metna I'ucrepesuca).

DleKTpOMarHuTHele  KojebaHus. | [I[puMeHeHne 3aKOHOB rapMOHUYECKUX KOJEOAHWM s

SIBneHuss pe3oHaHca B LEMSX | 3JIEKTPOMArHUTHOI'O KOHTYpA.

IIEPEMEHHOI'0 TOKa

OcHoBBI poTOMETpUH [Tpumeps! pacuera poToOMEeTpUUECKUX TAPAMETPOB.

I'eomerpuueckas ontuka ITpumenenue bopMyITbI JIMH3bI u 3aKOHOB
F€OMETPUYECKON ONTUKU

NaTepdepentus [Tpumep pacuera pazHOCTH XOJ1a MPU UHTEP(PEPEHLINH B
TOHKUX IUIeHKax. BbeiBom paboueit dopmymnsr mis
pacuera paauyca konen HprotoHa.

Hudpakuust [Tpumenenune wmeroma 30H DpeHens NOpu  BBIBOAE
pabounx ¢opmyn B JabopaTopHbIX paborax mpu
paccmoTpennn nudpaxunu Openens u Gpaynrodepa.

[Tonspuzanus. Ocnossl | [Ipumenenue 3akoHoB Mamtoca u bprocrepa.

KPUCTAJUIOONITUKHU

KBanToBas teopus cBera. 3aKOHbI
TEIUIOBOTO U3TyUYEeHUSI

[IpuMeHneHre  3aKOHOB  TEIUIOBOTO  M3JIyUEHUS.
Paccmotpenne Mogmenu aOCoOMIOTHO YEpHOro  Tedna.
ITpumenenue pynkumu Kupxroda.

DKCIIepUMEHTAITbHBIC OCHOBBI
TEOpUH artomMa. ATOM BOJIOPOIA
o bopy

[Tpumep pacueTa nmoteHuMata MpU BO30YKIEHUU aTOMA.




Onruueckue CIICKTPBLI aTOMOB

[TpumeHneHue cepHaIbHBIX 3aKOHOMEPHOCTEH
pacuete nocTosiHHOM Punbepra.

npu

MHOT031E€KTPOHHBIE ATOMBI

OnucaHne COCTOSHUS aToMa C KBAaHTOBOW TOYKHU
3peHHUS.

DusuKa MOJIEKYI

HpI/IMepBI aHaJIn3a 3JICKTPOHHLIX CIICKTPOB.

ATOM B MMOJI€ BHEIITHUX CUJI

Omnmcanne COCTOSHUSI ATOMAa BO BHEIITHEM ITOJIE.

KBanToBBIE CBONCTBa

KOHICHCUPOBAHHBIX CPC/

PacueT sHepruu akTUBaIUM.

CBoiicTBa aTOMHBIX SJI€p

ITpumepbr  Mopeneld  aTOMHOIO Ananus

HEIOCTATKOB MOJIEJIEN.

spa.

SnepHbie peakuuu. MeTtonanl
WU3yUYEHUS SJIEPHBIX PEaKINi

[IpumeHeHne CTATUCTUYECKUX METOAOB B SIEPHON
¢usuke. PacueT yaenbHON S3HEPTHUH.

Bzaumonaeictsue
U3JIyYEHUS C BEIIECTBOM

SITIEPHOTO

Paccmorpenne Bumos
BUOB U3JIy4YCHUM.

B3aMMOJEUCTBUM  Pa3JIMYHBIX

DKCNepUMEHTAIbHbIE METOIbl B
(bu3HKe BBICOKUX YHEPTUI

B3aHMOHeﬁCTBHH QJICMCHTAPHBIX YaCTHLl WU AICPp IIPU
BBICOKHX OHCPTUAX. I1na3zMeHHOE COCTOSIHUE BCIICCTBA.

PagnoakTuBHOCTE

PacueTt sHepruu npu pacnane.

5.2. JIaGopaTopHble 3aHATHUS

Haunmenosanne TeMbl

CopepxaHue TeMbl

O6paboTtka
U3MEPEHUN

pe3yIbTaTOB

JlaGopatopnass pabora «O06paboTka

M3MEPEHUI».

pe3yJIbTaTOB

3aKOHBI KJIaCCUYECKOM JUHAaMHKH

Jlabopatopnass pabota «IIpoBepka BTOpPOTO 3aKOHA
HproroHna Ha mammHe ATBy1a»;
JlaGopaTtopnas pabota «M3ydeHre mpoIeccoB TPEHUS».

JnHamuka BpaAIATEIIbHOTO
JIBHOKEHUS TBEPJIOTO Tella

JlaGopaTopHas pabora «M3ydeHne 3aKOHOB JUHAMUKHU
BpAIATEIbHOTO JBHKCHUS;

JlaGopatopHass paborta «lM3ydyeHHe BBIHYXICHHOM
MPEIECCUU THPOCKOTIAY;
Jlabopatopnass pabora  «OmpeneneHne MOMEHTA

MHEPILMHU TEJl IPU NOMOIIH KPYTUIBHOTO MASTHUKAY.

3aKOHBI COXpPAaHCHHUA B MCXAHUKE

Jlabopatopnas pabota «3ydeHue mpoiiecca yaapar;
JlaGopaTtopnas pabora «3yuenue 3aKOHOB
COXpAaHEHUS MOMEHTAa UMIIyJIbCAa U SHEPTrUud TMpH
TTOMOIIM KPYTHJIBHOTO MasiTHUKA»;

Jlabopatopnas pabota «IIpoBepka 3akoHa COXpaHEHUS
SHEPTMH Ha MasiTHUKE MaKCBeIIay.

Konebanuss B Mexanuueckux | Jlabopatopnass pabora  «M3yuenHue oOOpoTHOrO
cUcCTEMax MASITHUKA».

Mexanuueckue cBoiictBa TBepAbixX | JlabopatopHass pabora «M3yueHne MeXaHHMYECKUX
TeN CBOMCTB TBEP/IbIX TEID).

MosekynsapHo- kuHetnyeckas | JJabopatopuas pabora «OrnpeneneHue JTUHEUMHBIX

TEOPHS CTPOCHHMS BEIIIeCTBA

Pa3sMEpPOB MOJICKYJI 110 INTOIIAIX IIATHA».




ITpouecch! B razax

Jlabopatopnast pabora «OnpeneneHrne yHUBEpPCATbHOMN
ra30BOM MOCTOSHHOMY;

JlaGopatopnass  pabora «OmnpeneneHue  MokazaTess
anuabaTbel  BO3JyXa  METOAOM  aJauabaTHU4ecKOoro
pacIIupeHus».

CraTUCTUYECKUI METOJT B
OIMCAHUU MOJIEKYJISIPHBIX
MIPOIIECCOB

Jlabopatopnass pabora «M3yueHue CTaTUCTUYECKHMX
3aKOHOMEPHOCTEH Ha MEXaHUYECKUX MOICIISIX);
JlaGopaTopHas pabora «KomrmbroTepHoe
MOJEIMPOBAHUE MPOILIECCOB YCTAHOBIIEHUS PaBHOBECHS
B CTATUCTUYECKUX CUCTEMAaX».

OCHOBBI TEPMOAUHAMUKUI

JlaGopatopnass pabota «OmnpeneneHue  yAeIbHOU
TEIJIOEMKOCTH U TEIUIOTHI MAapO00pa30BaHUS BOABD».

SIBreHus IepeHoca B
HEPaBHOBECHBIX CUCTEMAX

JlaGopatopnas pabota «OmnpeneneHne cpeaHen JIJIUHbI
cBoOomHOrO mpobera U 3PPEeKTUBHOrO IUaMeTpa
MOJIEKYJI BO3/IyXa»; JlabopatopHas pabora
«OmnpeneneHue TeMIIepaTypHOI 3aBHCHUMOCTH
KO3 GULIMEHTA BI3KOCTH KUIKOCTI.

Kunakocru. IToBepxnocTtHoOe | JTabopaTtopHast padora «Ompenenenue Ko3dpduimeHTa

HaTsKEHUE MOBEPXHOCTHOI'O HATSDKEHMS JKMIKOCTU KalUJUISPHBIM
Metogom»; JlabopatopHas pabota «OmnpeneneHue
TEMIIEPATYPHOI 3aBUCUMOCTH Kod(duiimenTa
MOBEPXHOCTHOTO  HATSOKEHUS  KUIKOCTH METOJOM
Pebunnepa».

TemnoBble cBOMCTBA TBepAbIX Tel | JTabopaTopHas pabora «Ornpenenenue

TETJIONPOBOTHOCTH TBEPABIX TEIL.»;
Jlabopatopnass pabora «OmpeneneHue TEMIOEMKOCTH
METaJIJIa METOJIOM OXJIAXKIACHUSI.

@da3pl 1 (pa3oBbIe MPEBPAIICHUS
BEIlleCTBa

Jlabopatopnass pabora «McciaemoBanme (HazoBOTO
nepexoga I poma M M3MEHEHUs SHTPONMHU HA IIPUMEpE
KPUCTAJIIIM3ALUHU TUIIOCYIb(pUTAY;

Jlabopatopnas pabora «Ilocrpoenue kpuBoit pazoBoro
paBHOBECHS BOABI.

[TpuHUMIIBI paboThI
ANEKTPOU3MEPUTEITBHBIX

npubopoB

JlaGopaTopHas paboTa «DIEKTPOU3MEpPUTEITbHbBIC
npuoopbI»;

Jlabopartopnas paboTta «I'panynpoBka
3JIEKTPOU3MEPUTEITHHBIX TTPUOOPOBY;

JlaGopatopnass pabora «I3ydyeHue IIEKTPOHHOTO

ocriorpada U U3MEPEHHE 4acTOTbl METOAOM (Uryp
Juccaxy».

OcCHOBBI QJICKTPOCTATUKH

JlaGopaTopHas pabora
3IIEKTPOCTATUIECKOTO TIOJISI.

«H3yuenue




3aKOHBI ITOCTOSTHHOT'O TOKa

JlaGopatopHast pabora «V3MepeHHe COMPOTUBIICHUS
MOCTOBBIM METOJIOM;
JIabopatopnas pabota
HEOTHOPOIHOTO yyacTKa IeTIH»;
Jlabopatopnass  pabora  «VccremoBaHue
HMCTOYHHMKA TOKa».

«HccenoBanue

K1

DIIeKTPUUECKUI TOK B BAKyyMe

Jlabopatopnass pabora «OmpeneneHue yAeIbHOTO
3apsjia 3JEKTPOHA C TOMOIIBIO BAKYYMHOTO JUOAAY.

MarsauTHoe 1oJie ToKa Jlabopatopnass pabora  «l/3MepeHHMe MarHUTHOMU
UHIYKITUHU 3JIEKTPOMATHUTA.
JBmxkenune 3apspkeHHbIX dyacTull B | Jlabopatopuas pabora «OmpeneneHue yaeIbHOTO

MAarduTHOM IIO0JI€

3apsia AJIEKTPOHA METOJOM MAarHUTHON (HOKYCUPOBKH
9JIEKTPOHHBIX ITyUKOBY.

N3yuenue cBoMcCTB | JTaGbopaTopHas pabora «HccnengoBanue
CETHETORJIEKTPUKOB CETHETORJIEKTPUUYECKUX CBONCTB TPUTIULIMHCYIb(aTa».
N3yuenue cBolicTB | JTabopaTopHas pabora «3yuyenue CBOWCTB
(dheppOMarHUTHBIX MATEPUAJIOB (heppOMarHUTHBIX MATEPUAITIOBY.

DIIeKTpOMarHuTHhIe  KojeOaHus. | JlabopatopHas pabora «MccrmenoBaHue — SIBJICHUS

SIBneHMsT pe3oHaHCA B IIEMSX | pe30HAHCA B 3JIEKTPUUYCCKUX IETISIX».

MEPEMEHHOT0 TOKa

OcHoBBI (poTOMETpUU JlaGopaTopnas padbota «@oTOMETPUS».

['eomeTprueckas onTuka JlaGopaTtopnas padota «M3yueHre TOHKUX JTUH3Y;
JlaGopatopnas paborta «OmpeneneHue IoKa3aTess
NpEJTOMJIEHUSI TMPO3PAYHOM IUTACTUHBI C TOMOIIBIO
MHKPOCKOTIa.

NnTepdepenuus Jlabopatopnass pabora «M3yuenue wuHTEepPepeHIIN
CBETa Ha yCTaHOBKE ¢ Ounpusmoit dpenens»;
Jlabopatopnass pabora «M3yueHue wuHTEpDhepeHITNN
CBeTa B TOHKUX IJTACTHHKAX);

Jlabopatopnass pabora «Hurepdepomerp Maxa-
Llennepar.

Hudpakus Jlabopatopnas pabota «3yueHne qudpakiy CBETay;
Jlabopatopnasi padora «AudpakuuoHHbIE ONTHUYECKUE
3JIEMEHTBIY;

JlaGopatopnas pabora «dudpakius cBeTa Ha
yIIbTPa3BYKOBBIX BOJIHAX B KUIKOCTH.

[Tonspuzanus. OcHoBpl | JTabopaTopHas paborta «M3yuenue 3akona Mastocay;

KPUCTAJIIOONI TUKHU Jlabopatopnas pabota «Onpenenenue yria bprocrepay;

Jlabopatopnas paboTta «3yuenue SIBJICHUS
€CTECTBEHHOT'O BpAIllEHUS IUIOCKOCTH TIOJISIPU3AIIUN




CBETa».

KBanToBas Teopus cBera. 3aKOHbI
TEIUIOBOTO U3JTyUYEeHUS

JlaGopaTtopnas pabora «/3yyeHue 3aKOHOB TEIMIOBOTO
U3JTyUYEHUS»;

Jlabopatopnas  pabora  «CraTuUCTHKa
n3nydeHus. @opmyna [lmanka».

Iponecca

OcHoBbl  kBaHTOBOW  Teopud | JlabopaTtopHas pabota «M3ydyeHue razoBoro yazepar.
M3JIy4yeHus: CBeTa aToMaMu |

MOJIEKYJIaMH1

DKCHepUMEHTAJIbHbIE ocHOBHI | JTaGopaTtopnast pabota «OmnpeneneHue MOTEHIMATA

Teopuu atoma. ATOM BOJIOpOJA
o bopy

BO36Y)KIICHI/ISI dTOMOB MHCPTHLBIX I'a30B».

Onruueckue CIIEKTPBI aTOMOB

JlaGopatopnass paborta «M3yueHue crekTpa atoma
BOJIOPOJA U OIpeiesieHne noctosHHou Punbepray;
JlabopaTtopnas pabota «/3yueHue cieKTpa HaTPUs.

MHOT03/1eKTPOHHbBIE ATOMBI Jlabopatopnas pabota «KBaHTOBBIE qucna.
DHEPreTHYecKue COCTOSIHUASI aTOMOB M MOJIEKYJD».
duszrKa MOJIEKYI Jlabopatopnass pabora «llomyyenume u  aHamu3

QJICKTPOHHBIX CIICKTPOB OPIraHUYCCKUX KpaCHTCHCﬁ>>.

ATOM B 0Jji¢ BHEIIHUX CHII

Jlabopatopnas pabota «M3yuenue a¢dexra 3eemanar.

KBanToBBIE CBOWCTBA

KOHACHCUPOBAHHBIX CPEO

JlaGopatopnass  pabora  «OmnpeneneHue
AKTUBAIIMH TIOJYITPOBOTHUKA.

9HEeprun

CBoiicTBa aTOMHBIX SJIE€p

JlaGopatopHas pabotra «CTaTUCTHYECKHE 3aKOHBI B
SIEPHON PU3UKe».

SnepHbie peakuuu. MeTtoanl
WU3yUEHUS SJIEPHBIX PEaKIUi

Jlabopatopnas paboTta «HccnenoBanue
ra3opas3psiTHOrO CUCTUYHKAY,

JlaGopatopnasi  pabora  «/lo3pl  MOHUBUPYIOIIUX
U3ITyYEHUIN;

JlaGopatopnas pabota «/lenenue smep. SAnepHblid
peaxkTop».

B3aumonerictsue
W3JIy4YEHUS C BELIECTBOM

SIIEPHOTO

Jlabopatopnas padora «M3ydyeHne TPEeKOB 3apSKEHHbBIX
YaCTHULD.

DKCIepUMEHTAIbHbIE METOIbl B
(u3HKe BBICOKUX SHEPTUI

JlaGopatopHast pabora «BBeneHue B (DU3UKY BBICOKHUX
SHEPTUI.

PaI[I/IoaKTI/IBHOCTB

JlaGopaTtopHas pabota «OmpeaeneHrue MaKCUMalIbHOU
SHEPTHH [ | MBIyUeHUs paJuOaKTUBHBIX BEIIECTBY;
JlaGopatopnas pabota «OmnpeneneHue sHeprum [
YACTHUI] 1O BEIMUMHE UX TIPOOera;
JlabopatopHass pabora  «OrmpenencHue
noJTypacnaja J0JIrOKUBYIIETO U30TOTa.

nepuonaa




6. CAMOCTOSATEJBHASA PABOTA

Ne | HaumeHnoBaHue TemMbl Coneprxanue Tembl (paszena) TpynoemkocTh
/11 (paznena) B
AKaJIEMUYECKHNX
yacax

1 O6paboTka HNzyuenne  TeopeTuueckoro martepuarna, | 10
pe3yIbTATOB MOJIrOTOBKA OTYETOB o
U3MEpeHUN nabopaTOpHBIM paboTaMm.

2 3akoHbl KJlaccuueckou | M3yuenne  Teopermuyeckoro  Martepuana, | 10
JTUHAMUKA MOArOTOBKA OTYETOB o

J1abopaTOPHBIM paboTam.

3 JAunHnamuxa Nzyuenne TeopeTuueckoro martepuana, | 8
BpalaTeIbHOTO MOArOTOBKA OTYETOB o
JBIKEHUS  TBEPHOTO | 1abOopaTOpHBIM paboTam.

Tena

4 3aKOHBI COXpaHEHMSs B | M3yueHuMe  TeOopeTH4YecKoro marepuana, |8

MEeXaHUKe MOArOTOBKA OTYETOB o
J1abopaTOPHBIM paboTam.

5 Konebanus B [ U3yueHune TeopeTruueckoro marepuaina, | 8
MEXaHUYECKUX MOJITOTOBKA OTYETOB o
CUCTEMaX nabopaToOpHBIM paboTam.

6 MexaHnyeckue HNzyueHne  TeopeTHueckoro martepuana, | 8
CBOICTBA TBEP/IBIX TEJI | MOJTOTOBKA OTYETOB o

J1a00paTOPHBIM paboTam.
7 IToaroroBka k 3auery | M3yuenue  TeopeTHyeckoro marepuaia. | 5.8
[ToaroroBka 1o KOHTPOJIBHBIM BOIIPOCAM.

8 MonekynspHo- Nzyuenne TeopeTuueckoro  martepuana, | 2
KUHETUYECKasi TeopHsl | MOArOTOBKaA OTYETOB o
CTPOEHUS BELLIECTBA nabopaToOpHbIM paboTam.

9 ITpoueccs B razax N3zyuyenne  Tteopernyeckoro martepuana, |4

NOArOTOBKA OTYETOB o
J1abopaTOPHBIM paboTam.

10 | CraTuctuueckuii HNzyueHne  TeopeTHUECKOro  MaTtepuana, | 2
METOJT B  OIMCAHUU | MOJTOTOBKA OTYETOB o
MOJIEKYJISIPHBIX 1a00paTOPHBIM paboTaM.

MPOLIECCOB

11 | OcHoBBI HN3yuenne TeopeTuyeckoro martepuana, | 4

TePMOIMHAMUKU MOJITOTOBKA OTYETOB o
J1a00paTOPHBIM paboTam.

12 | SIBnenuss mepeHoca B |M3ydeHne  TeOpeTUUECKOro  MaTepuana, | 2
HEPaBHOBECHBIX MTOJITOTOBKA OTYETOB o
CUCTEMAX 1a00paTOpHBIM paboTaM.

13 | Kugkocrtu. HM3ydyeHue  TeopeTUUECKOTO  MaTepuana, | 2
IToBepxHOCTHOE MOJITOTOBKA OTYETOB o
HATSDKEHUE J1abopaTOPHBIM paboTam.

14 |[TennoBble  cBoiicTBa | M3yyeHne  TeopeTUUECKOTO  MaTepualia, | 2
TBEP/IbIX TEJ MOArOTOBKA OTYETOB o

J1abopaTOPHBIM paboTam.
15 [da3ser wu  dazossle | U3yuenne  TteopeTmyeckoro  martepuana, | 2




MpeBpaIieHus MOATOTOBKA OTYETOB o
BEIIECTBA nabopaToOpHBIM paboTam.

16 |IloaroroBka k 3auery |M3yueHne TeopeTruueckoro matepuana. | 1.8
[ToaroroBka 1o KOHTPOJIBHBIM BOIIPOCAM.

17 | Ilpunmunsel  paboTsl | M3ydyeHne  TeOpeTHYecKoro  marepuana, | 2

NEKTPOU3MEPUTEIIbHBI | MOATOTOBKA OTYETOB o
X MpuOOpoB J1abopaTOPHBIM paboTam.

18 | OcHOBBI Nzyuenne TeopeTuueckoro martepuana, | 2

NEKTPOCTATUKHU MOArOTOBKA OTYETOB o
J1abopaTOPHBIM paboTam.

19 | 3akoHbl mOCTOSIHHOTO | MI3yueHHMe  TEOpeTUYecKoro  marepuaia, | 2

TOKa MOArOTOBKA OTYETOB o
J1abopaTOPHBIM paboTam.

20 | Onextpuyeckuil TOK B | M3ydeHHe  TeOpeTUUeCKOro  Martepuana, |2

BAKyyMe MOJArOTOBKA OTYETOB o
J1abopaTOPHBIM paboTam.

21 | MarauTHOe noJie Toka | MI3ydeHue  TeopeTHdyecKoro  marepuana, | 2
MOJrOTOBKA OTYETOB o
J1a00paTOPHBIM paboTam.

22 | JBuxenue HM3ydyeHue  TeopeTUUECKOTO  MaTepuana, | 2
3apsHDKEHHBIX YacTHIl B | MOATOTOBKA OTYETOB o
MarHUTHOM I10JIe nabopaTOpHBIM paboTaMm.

23 | U3yuenue cBOMCTB | MI3yueHne  TeopeTHUecKOro  martepualna, | 2
CErHETORJIEKTPUKOB MOArOTOBKA OTYETOB o

J1abopaTOPHBIM paboTam.

24 | U3yueHue cBOMCTB | MI3yueHue  TeopeTMyeckoro marepuania, |2
(hbeppOMarHUTHBIX MOArOTOBKA OTYETOB o
MaTepHaJioB nabopaTOpHbIM paboTam.

25 | OneKTpOMarHuTHbIE N3zyuyenne Tteopernyeckoro martepuana, | 2
KoJiebaHus. SIBIeHus | MOArOTOBKA OTYETOB o
pe3oHaHca B LEMsX | 1abopaTOpHBIM paboTam.

MEPEMEHHOTO TOKA

26 |IloaroroBka k 3auety |M3yueHne  Teoperuueckoro marepuana. | 1.8
[ToaroroBka 1o KOHTPOJIBHBIM BOIIPOCAM.

27 | OcHoBbl hoToMeTpun | MI3yueHue  TeopeTHUYECKOro  matepuana, | 2
MOJITOTOBKA OTYETOB o
nabopaTOpHBIM paboTaMm.

28 | 'eomerpuueckas HM3ydyeHue  TeopeTUUECKOTO  MaTepuania, | 2

OTITHKA MOArOTOBKA OTYETOB o
J1abopaTOPHBIM paboTam.

29 | Uutepdepeniius Nzyuenne TeopeTruueckoro martepuana, |4
MOArOTOBKA OTYETOB o
J1abopaTOpHBIM paboTam.

30 | Audpakius Nzyuenne  TeopeTuueckoro martepuana, | 4
NOArOTOBKA OTYETOB o
J1abopaTOPHBIM paboTam.

31 |[Ilonspusauus. Nzyyenne TeopeTnyeckoro  martepuana, | 2

OcCHOBBI MOJArOTOBKA OTYETOB o




KPUCTAJIOOTITUKHU nabopaTOpHBIM paboTam.

32 | KBaHTOBas teopus | I3yueHne  TeopeTHueckoro  martepuana, |2
CBETA. 3aKOHBI | TOJArOTOBKA OTUYETOB o
TEIUIOBOTO M3JIyUYeHHUs | J1a00paTOPHBIM paboTaM.

33 | OcHoBBl  KBaHTOBOM | M3yueHne  TeopeTuueckoro martepuarna, | 2
Teopuu W3JIy4YeHUs | TOATOTOBKA OTUYETOB o
cBeTa  aToMaMu U | JIaOOpaTOPHBIM paboTam.

MOJIEKYJIaMH1
34 | IloaroroBka k 3auety | M3yduenue  Teoperuueckoro Marepuana. | 1.8
IToaroroBka 1mo KOHTPOJIbHBIM BOIIPOCAM.

35 | OxcnepumenTtanbhble | M3yueHune  TeopeTruueckoro — martepuana, | 4
OCHOBBI TEOPUU aTOMA. | TOJTOTOBKA OTYETOB o
Atom Bomopoaa 10 | 1abopaTOpHBIM paboTam.
bopy

36 |Ontuueckue cnexkTpsl | M3yueHue  TeopeTHyeckoro  Marepuana, |4
aTOMOB MOJArOTOBKA OTYETOB o

J1abopaTOPHBIM paboTam.
37 | MHOr03JIEKTpOHHbIE N3zyyenne Tteopernyeckoro martepuana, | 2
ATOMBI MOJITOTOBKA OTUYETOB o
J1abopaTOPHBIM paboTam.
38 | ®uzuka Moekys Nzyyenne Teopernyeckoro martepuana, | 2
MOJITOTOBKA OTUYETOB o
J1a00paTOPHBIM paboTam.

39 | Atom B mojie BHemHuX | M3yueHne  TeopeTuyeckoro  martepuarna, | 2
CUII MOJIrOTOBKA OTUYETOB o

nabopaTOpHBIM paboTaMm.

40 | KBaHTOBBIE CBOMCTBA | MM3yueHne  TeopeTH4yeckoro marepuana, |4
KOHJAEHCUPOBAHHBIX MOArOTOBKA OTYETOB o
cpen J1abopaTOPHBIM paboTam.

41 |IloaroroBka k 3auety | M3yuenue  Teoperuyeckoro marepuana. | 1.8

[ToaroroBka 1o KOHTPOJIBHBIM BOITPOCAM.

42 | CpoiicTBa aTOMHBIX | MI3yyeHue  TeopeTudyeckoro marepuana, | 4

sep MOJITOTOBKA OTUYETOB o
J1a00paTOPHBIM paboTam.

43 | SnepHbie peakuuu. | U3yuenue  TeopeThueckoro  marepuana, | 4
Mertopl W3Y4YEeHUS | MOATOTOBKA OTUYETOB o
SIIEPHBIX PEeaKITNI 1a00paTOpHBIM paboTaM.

44 | BzaumojeicTBue HM3ydyenue  TeopeTHUecKOro  marepuana, | 4
SAJIEPHOTO M3JyYEHUs C | MOJArOTOBKA OTUYETOB o
BEIIIECTBOM J1abopaTOPHBIM paboTam.

45 | DxcnepuMeHTalibHble | MI3yueHue  TeopeTMYecKoro  Marepuana, |2
METOJbl B  (pU3MKE | MOATrOTOBKA OTYETOB o
BBICOKUX SHEPTUI nabopaTopHbIM paboTam.

46 | PaguoakTuBHOCTH Nzyuenne  TeopeTuueckoro martepuana, | 4

MOJAITOTOBKA OTUYETOB o
J1abopaTOPHBIM paboTam.
47 | IloaroroBka k 3auety |M3ydyeHne Teoperuueckoro matepuana. | 1.8

HOI[I‘OTOBKa 11O KOHTPOJIbHBIM BOITPpOCAaM.




7. OBPA3OBATEJIBHBIE TEXHOJIOI'MU
JIabopatopHble pabOTHI IPOBOAATCS YUeOHBIX JabopaTopusix « MeXaHUKU U MOJIEKYJISIPHOM
busukm», «OnekTpuyecTBa U MarHeTusmMa», «ONTHKM, AaTOMHOM U siAepHOH
¢busukm». JTabopaTopu yKOMIUIEKTOBAHBI CIIEHUAbHBIM OOOpYIOBAHUEM, IO3BOJISIOIIEM
MPOU3BECTU Yy4yeOHbIE JAOOpATOPHBIE SKCHEPUMEHTHl MO BCEM OCHOBHBIM pas3ieiiam
TUACIUTUTH Moyt «O0mmas pusukay.

JlabopaTtopHble 3aHSITHS OPHEHTUPOBAHbI HAa MNPUOOpPETEHHE CTYJECHTAMU HABBIKOB
9KCIIEPUMEHTAJIBHOIO UCcienoBaHus (pusnyeckux spieHuil. [IpenonaBarenb KOHTPOIUPYET
Ka4eCTBO CAMOCTOSATEIbHOMN ITOATOTOBKH CTY/IEHTOB K IPEACTOSILEMY HCCIEOBAHUIO B XO/1€
MpOoLEaYpPbI I0MyCcKa K paboTte. BBuAy TOro, 4to qaHHasi AUCLHUIUIMHA TPEOYET OT CTYIEHTOB
MaKCUMaJbHOM CTENEHU CaMOCTOSITEIbHOCTH B MOATOTOBKE M MPOBEACHUM HMCCIEHOBAHUSA,
OCHOBHBIE (DYHKUMU MPENoaaBaTessl CBOASATCS K KOHTPOJIO UM KOHCYJIbTHpOBaHHUIO. Tax,
IpenojaBaTeab  00s3aH IPOBEPUTH MPABUIBHOCTh COOpPaAaHHONW  YCTAHOBKM WM
NIEKTPUYECKOM CXEMBbl, KOHTPOJMPOBATH COOJIIOJEHUE CTyJEHTAMHM IpaBWI TEXHUKU
0€30MaCHOCTH M NPABUIBHOCTHh OCYIIECTBIIEHHUS! 3KCIIEPUMEHTAIbHBIX JedcTBHil. Kpome
TOrO, OH HPOBEPSET JOCTOBEPHOCTb CHSATBHIX ITOKAa3aHUM M MOAMMCBHIBAET TAOIMUBI C
pe3yJbTaTaMH U3MEPEHUI B Ja00PATOPHOM XKYpHAJIe CTY/IEHTA.

BaxHbIM 3TanoM 1abopaTOpHOIrO MPAKTUKYMa SIBIISETCS OTYET CTYJEHTOB O BBIIOJHEHHOMN
pabote. Hapsigy ¢ koHTponupytomed u oOydaromeid ¢GyHKIMEH 37ech peanu3yroTcs
BOCMIUTATENIbHAST W pa3BuBaromias ¢GyHKuus ydeOHOro mporecca. I[lpemogaBaTenb
npe/iaraeT CTyACHTY OTBETUTh Ha PsiJi KOHTPOJIBHBIX BOIIPOCOB IO TEOPETUYECKOMY U
METOAMYECKOMY COJEPKaHUIO JTabopaTopHoro uccienoBanusi. CTyAeHTY Ipejjiaraercsi He
TOJIBKO M3JI0KUTh TEOPETHMUECKUE OCHOBBI IPUMEHSEMOIO0 METO/la, HO U CPaBHUTb €ro C
JPYTMMH  METOJAaMU PEIIeHHs] [JaHHOMW OSKCIEPUMEHTAJIbHOW 3aJayd, OIEHUTh UX
JIOCTOMHCTBA U HEIOCTATKU. IIprMeHss MPUHIIMIIBI UCCIEN0BATENIBCKOrO METOAa O0YUYEeHU s,
CTyIeHTaM B pszne paboT mpemnaraerca pas3padoTaTb COOCTBEHHYIO KOHLEIMIHUIO
7a00paTOPHOrO 3KCIEPUMEHTA WM YCOBEPILUECHCTBOBATH IPUMEHSIEMYIO METOJAUKY. B
npouecce  OOCYKAEHHMS pabOTBl U €€  pe3yJbTaTOB IPENOJABATENb  Pa3BUBAET
Mpo(eCCUOHANTBHYIO Pe(dIEKCHI0 CTYACHTOB, KOTOPBIE HOJDKHBI HAYYHTHCS KPUTHUICCKH
OTHOCUTBCSI K MOJIyYEHHBIM pe3yJbTaTaM, YMETb OLEHUTb HX JOCTOBEPHOCTb, BBISIBUTH
HMCTOYHUKHU YCTPAHUMBIX U HEYCTPAHUMBIX IOIPEIIHOCTEN U T.II.

IIpu ocBoeHnu auctuIuIMHbl «OOMMI PU3NYECKUN MPAKTUKYM» MIUPOKO MPUMEHSIOTCS
WHTEPAKTUBHbIE TEXHOJOTUU OOYYEHUs: KOMIIBIOTEPHOE MOJEIMPOBAHUE (PUIMUECKUX
MpoLIECCOB U sBJIEHMI. B mabopaTopusix HMEIOTCS KOMIIBIOTEPbI CO CHEUUAIbHOU
nporpammoii  «BuprtyanpHas <~ maGopatopusi»,  KOoTOpas ~ MOIEIHPYET  MHOTHE
9KCIIEPUMEHTAJIbHbIE YCTAHOBKU, HMMEIOIIMECS B J1a0OpaTOpuu, U MO3BOJSET IMPOBOIUTH
BUPTYyalIbHbI (PU3MYECKUI 3KCIIEpUMEHT, paboTas Kak TpeHaxep. JlaHHas TexHoJOrus
CYILIECTBEHHO IMOBBIIIAET KAYeCTBO MOATOTOBKHU CTY/IEHTA K OCYIIECTBIIEHUIO SKCIIEPUMEHTA
B peaJIbHBIX J1JA0OPATOPHBIX YCITOBUSIX.

8. OUIEHOYHBIE CPEJICTBA JIJId IPOMEXYTOYHOM ATTECTALIUU
OrnucaHue nokasaTeneil 1 KpUTEpUEB OLIEHUBAHUS KOMIIETEHLUH Ha pa3jIMYHBIX 3Talax ux
(bopMUpOBaHUS, ONMCAHUE LKA OLEHUBAHMS, TUIIOBBIE KOHTPOJIbHBIC 3aJaHUs WIM UHBIE
MaTepualibl, HEOOXOAMMBIE ISl OLIEHKM 3HAHUN, YMEHUM M HaBBIKOB, XapaKTEpPU3YIOIINX
sTanbl POpPMUPOBAHUS KOMIIETEHIIMH, @ TAKKE€ METOJUYECKHE MATEPHUAIIbI, OMPEICIISIONINe
MpOLENyphl OLEHUBAHMUS 3HAHUN, YMEHUH M HABBIKOB OTPaXEHbI B (DOHIE OLEHOUHBIX
CpeICTB No aucuuIuinHe «O0mumil punyecknii IpakTUKYyM».

ITpuMepHbIe BOIIPOCHI K 3a4YETY

Mexanuxka (I cemectp)

1. TIlpaBuna 6e30macHOCTH B yueOHOM tabopaTopuu. KakoBbl HICTOYHUKH OMACHOCTHU?

2. W3mepenus B pusuke. CucTeMbl €IMHUL U3MepeHus. Buabl 1 MeTo1bl N13MEpEHUI.

3. VYcrpoiictBO aHanuTUyeckuX BecoB. IlompaBku Ha MOrPEMIHOCTH MPU TOYHOM
B3BELLIUBAHUH.

4. 3akoHBI KJIACCHYECKOW NTMHAMUKH ((OPMYIUPOBKA, POJIb B PEIICHUH 3aa4Yl OMUCAHUS
JBW)KEHMS, TPAHULbI NPUMEHUMOCTH). MeTonbl 3KCHEPUMEHTAIBHONW MPOBEPKU 3aKOHOB
HrroToHa.



5. 3aKoH COXpaHEHHUs HMMIIyJIbCa U €ro pojib B Mpuponae. MeToabl 3KCIepUMEHTAIbHON
MIPOBEPKHU 3aKOHA COXPAHEHUS UMITYJIbCA, CPABHEHUE METO/I0B, OLIEHKA MO PELIHOCTH.

6. 3aKOoH COXpaHEHUS MEXAaHWUYECKOW JHEpruM U €ero pojbp B mpuponae. MeToasl
JKCIIEPUMEHTAJIBHON MPOBEPKU 3aKOHA COXPAHEHUsI SHEPIUH, CPABHEHUE METOJIOB, OIIEHKA
MOTPEITHOCTH.

7. 3akoH COXpAaHEHHUS] MOMEHTA HUMITYyJIbca. METOABl IKCIEPUMEHTAIBHON IPOBEPKU
3aKOHA COXPAHEHUS SHEPIUHU, CPABHEHUE METO/IOB, OLIEHKA MOI'PEIIHOCTH.

8. Meroapl 9SKCHEPUMEHTAIBHOT'O OINpEAeNIEHUs] YCKOPEHUs CBOOOJHOTO TaJIeHus,
CpaBHEHHUE METO/I0B, OLIEHKA MOTPEIIIHOCTH.

9.  OCHOBHO¥ 3aKOH AMHAMUKHU BpAIaTEILHOTO ABMXKEHUS. MeTOIbl IKCIIEpUMEHTATIbHON
MPOBEPKH 3aKOHA TWHAMHUKUA BpAIIaTEIbHOTO [BIDKEHUS, CPaBHEHHE METOJOB, OIICHKA
MOTPELIHOCTH.

10. MowmeHT wuHepuuu Teln pasauuHoit ¢opmel. Teopema IllrteiiHepa. MeToabl
9KCIEPUMEHTAIIBHOTO OINpEAEIEHUs] MOMEHTAa WHEPIUU Tell MPOU3BOJIBHOU (OPMBI,
CpaBHEHHUE METO/I0B, OLIEHKA MOTPEIIHOCTH.

11. T'upockommueckuii 3pheKT. DKCIepUuMEeHTATIbHOE HAOIIOACHNE MPELeCCHH THPOCKOIA,
MPAKTUYECKOE MPUMEHEHNE TUPOCKOMUECKOTO 3 dexTa.

12. Vmpyras u ocrarouHas aedopmaiusa. DKCIIEpUMEHTalIbHasl MpoBepka 3akoHa ['yka,
METO/ABI IKCIIEPUMEHTATILHOTO OTPEICIICHNST MEXaHUYEeCKHX XapaKTePUCTUK TBEPIBIX Tel
(koaddurment ynpyroctu, moayiab FOHra).

13. Konebanust ¢ omgHO#l creneHblo cBOOObI. PU3NUECKUN U TPYKUHHBIA MasTHUKH.
DKCIepUMEHTAIbHOE OTpe/ieSieHne MPUBEACHHON IJIUHBI (U3MYecKoro MasTHuKa. [1puunHa
CHUCTEMATHUYECKONH TMOTrPEIIHOCTH IPU HU3MEPEHUH YCKOPEHHsI CBOOOJHOrO TMaJIEeHUs C
MOMOIIbI0 00OPOTHOTO MAasITHUKA.

14. KakoBsl (hakTOpbl, OTPAHUYMBAIONINE TOYHOCTh M3MEPEHMS] CKOPOCTHU TOJIETA MYJIHU C
MTOMOIUIBIO KPYTUIIBHOT'O MasiTHUKA?

MonekynspHas ¢pu3uKa U TepMOIUHAMHUKA (2 ceMecTp)

. CnyuyaifHoe coOObITHE U BEPOSTHOCTb. METONbl 3KCHEPUMEHTAIBHOIO U3YUYEHUS
CTaTUCTUYECKUX pacnpeneiaeHuil (OMHOMUAIBHOTO, HOPMAJIBHOTO).

2. Meroapl 3KCIEpUMEHTAJIbHON MPOBEPKU 3aKoHa MakcBemia sl pacnpeneieHus
MOJIEKYJI IO CKOPOCTSIM.

3. Meroabl 3KCHEPUMEHTAIBHONW MPOBEPKM 3akoHa bosbiMaHa ISt pacrpenesieHus
MOJIEKYJ B ITOJI€ MOTEHI[UAIBHBIX CHIL.

4. Meroasl U3MepeHus TeMIepaTypsl U nasienus. [IpuHIun paboThl TepMOIIapHI.

5. DkcrepuMeHTaIbHbIE METO/IBI OMPENEICHUSI MUKPOCKOTTMYECKHUX MTapaMeTPOB COCTOSIHUS
CHUCTEMBI: pa3MepPOB MOJIEKYJI, JUTMHBI CBOOOHOTO TTpodera MoJiekys B raze. CpaBHUTEIbHAS
OLIEHKA METOJI0B, UCTOYHUKHU MOTPEITHOCTEM.

6. SBieHus nepeHoca B razax M KMIKOCTAX. MeTOAbl 3KCIEPUMEHTAIIBHOTO ONPEACIICHHS
koapdurmenta nuddysus B razax.

7. SIBneHus mepeHoca B rasax M JKHIKOCTSX. BS3KOCTh ra3oB, XUIKOCTEH (MEXaHH3M,
CIOCOOBI OMUCAHUS), METO/IbI IKCIIEPUMEHTAIBLHOTO OIpeesieHust KoahPUuImeHTa BI3KOCTH.
8. BnusHue ycloBuUi TpOBENEHUS]  OKCIEPUMEHTA HA  pe3ylabTaTbl  M3MEPEHUS
koadpunmerTa Bsa3kocTu. ITouemy B Metose CTOKca ClIeIyeT YUUTBIBATh pa3Mepbl COCyaa C
KHUIKOCTBIO, KaK OLEHUTh MOTPEIIHOCTh, BHOCHUMYIO B PE3yJbTaThbl M3MEPEHUM, €CIU He
BHOCUTB IIOIIPABKY, YUUTHIBAIOILYIO pa3Mepbl cocyaa?

9. SlBnmeHust mepeHoca B Ta3ax W JKUAKOCTSX, TBEPAbIX Telax. TenIonpoBOJIHOCTh
(MexaHWU3M, CHOCOOBI  ONMCAHMS), METOIbl  JKCIEPUMEHTAIBHOTO  OIpEeAesICHUs
K02(ppHIMeHTa TETTONPOBOHOCTH. DKCIIEpUMEHTAIbHAS MpoBepKa 3akoHa Dypre.

10. IlepBoe Hayano TEPMOAMHAMUKH, OCHOBHBIE TEPMOAMHAMUYECKUE IPOLECCHI U UX
3aKOHBI, METO/IbI IKCIIEPUMEHTAILHON ITPOBEPKHU.

11. Bropoe Hayano TepMOAUHAMHUKHU. DHTPOIIHSL. .

12. MeToa KOMIIBIOTEPHOTO MOAEIMPOBAHUSI IPOLECCOB YCTAHOBJIEHUSI PABHOBECHS B
CTATUCTUYECKUX CUCTEMAaX. DKCIEPUMEHTAIbHAS MPOBEPKA 3aKOHA BO3PACTAHUS SHTPOIIHH C
HCIIOJIb30BAHUEM KOMITBIOTEPHON MOJIENH.

13. MeToapl  3KCHEPUMEHTAIBHOIO OMpeneieHus  Kod(p@UIIMeHTa  MOBEPXHOCTHOT'O



HATSKEHUS JKUJIKOCTH, €ro 3aBHUCHUMOCTb OT TeMIEpaTypbl W HAJIMYMS [PUMECEH.
CpaBHUTENBHBIN aHAIU3, OLIEHKAa TOUHOCTH METO/I0B, ICTOUHUKH IMOTPELIHOCTH.

14. ®azoBbie mepexonabl | poma. MeTtoabl 3KCNEPUMEHTAIBLHOTO ONPENENICHUS] YIEIbHON
TEIJIOTHI Mepexo/ia (MCrapeHne U KOHIeH calus, IJIaBJIeHUE U KPUCTAJUIU3allusl, CyOoIuMaIius
1 BO3TOHKA.).

15. DxcnepuMeHTaIbHbIE METOABI ONMPEIEICHUS TEMIIOEMKOCTH Ia30B.

16. OcCHOBHBIE METO/IbI IKCIIEPUMEHTAIIBHOTO OINPEEICHUS TEIUIOEMKOCTH TBEPABIX TEJL.

17. DxcriepuMeHTaIbHBbIE METOJIbl OIpEeIeHHs Toka3atesns aauadbatsl ra3oB. OCHOBHbIE
HMCTOYHUKU MOTPEITHOCTH IIPU oNpeiesieHuu (| =cp¥ aaAnabaTHYeCKUM METOJIOM.

18. TemmoBas nedopmanus (IuHelHAst U oObeMHasi) Tena. MeTOAbl IKCIEPUMEHTAITHLHOTO
ompeneneHuss Kodh(UIMEHTAa TEIJIOBOTO PACHIMPEHUS, TEMIIEPATYPHOTO KO3 UIMeHTa
JIaBJICHUSI.

19. Tloyemy B ycTaHOBKE [JIsi U3MEpEeHHs] KOI(DPUIMEHTA TEIUIONPOBOJHOCTH TBEPIBIX
TEIJIOU30JIITOPOB HENb3 U3MEPUTh KOI(DPHUIMEHT TEIIONPOBOAHOCTH METAIIIMYECKOTO
oOpazma?

DJEeKTPUUYECTBO U MarHeTusM (3 cemectp)

1. Tunel 1 KOHCTPYKLHUS 3JIEKTPOU3ZMEPUTEIBHBIX TPUOOPOB.

2. IlpuHumn  JOeHCTBUSL  3JEKTPOUIMEPUTENIBHBIX  MPUOOPOB  PA3JIUYHBIX  CUCTEM
(37IEKTPOMATHUTHON, MATHUTOANEKTPUUECKOH).

3. IlpaBuwia ompenenaeHus: LEHbI JEJIEHUsI HA LIKaje aHajJoroBoro npudopa. OmnpeneneHue
a0COJIIOTHOM MOTPEITHOCTH U3MEPEHHUN MO KIIACCYy TOYHOCTU Mpubopa.

4. IlpuHuunuanpHas cxema, NPUHIUI paboThl ociwuiorpada. IlpaBuna mpoBegeHus
U3MEPEHUM.

5. Meroabl ucciaenoBaHus MEKTpocTaTuuecKoro noisi. [loctpoeHne sKBUMIOTEHIIMATIbHBIX
IIOBEPXHOCTEN.

6. Mertonabl MOJEIMPOBAHUS CTATUYECKUX ITOJIEN OT UCTOYHUKOB PA3JIMYHON T€OMETPUHU.

7.  Metoabl HAOMIOACHUS MTOISIPU3ALINHI IUIEKTPUKOB BO BHEIIIHEM IIOJIE.

8. DKCHEepUMEHTAJIbHBIE METOAbl  OMNPEIETICHUS] AUAIEKTPUUECKOM MPOHUIIAEMOCTH
BEILECTBA.

9. MHccrmemoBanue cerneroanektpuueckoro 3ddexra Ha ycraHoBke Coiiepa- Tayapa.
DIIEKTPUUYECKHI THCTEepe3HC. DKCIIEPUMEHTAJIbLHOE OllpeiesieHne TeMiiepaTtypsl Kropu.

10. KoHnaeHcaTopbl, MOCIEAOBATEIbHOE U MapajuleIbHOE COEIUHEHHE KOHJEHCATOPOB,
METO/Ibl ONPEEIEHUS JEKTPOEMKOCTH KOHAeHCATOPOB. CyTh KOMIIEHCAIIMOHHOTO METOAA
MIPU IEKTPUUECKUX U3MEPEHUSIX.

11. Llens MOCTOSIHHOTO TOKA. DKCIEPUMEHTAIbHBIE METOIbI POBEPKHU 3aKOHA OMma.

12. MocToBO# MeTO1 U3MEPEHUSI COTPOTUBJIEHUH U €r0 JOCTOMHCTBO.

13. KoHcTpykIius MoaynpoBOAHUKOBOTO AuoAa. TepMoaIeKTpOHHAS] IMUCCHSL.

14. BakyymHast TpexaiekTpoaHas samna. KOHCTpyKIius, XapaKTE€pUCTUKHM U 0O0JIACTh
MIPUMEHEHMUSI.

15. Ilpuuunsl Bo3HuKHOBeHUS D/JC B raJbBaHUUYECKOM 3JIEMEHTE U AKKYMYJISITOPE.

16. MeToabl U3MepeHust UHAYKIIMA MarHUTHOTO TOJIsl Pa3JIMYHbIX UCTOUYHUKOB, HA OCHOBE
npumMeHenus agdexra Xoia.

17. JIBWXKeHHE OJeKTpOHA B MATrHUTHOM TIOJIe; METO MArHUTHOW (DOKYCHPOBKH IS
OIpe/IeNICHUs] YACIBHOTO 3apsiia 3JIEKTPOHA.

18. DOxkcrepuMeHTaJdbHbIE  METOABl  MCCIEAOBAHUS  MHAYKLIMUM  MAarHUTHOTO  IOJs
MPOBOJHUKOB PA3TUYHON (POPMBI.

19. DkcnepuMeHTalIbHbIE METO/bI MCCIIEOBAHNS MAarHeTUKOB. DeppoMarHuTHBIN 3P eKT.
MarHuTHBIN TUCTEPE3NC.

20. Dnextpuueckuil KojedaTenbHbI KOHTYp. COOCTBEHHbBIE M BBIHY)KJIEHHBIE KOJIEOAHMUS.
DKCIepUMEHTAIbHOE UCCIIeIOBAHNE XapAKTEPUCTUK KOJIe0AaTeIbHOTO KOHTYPA.

21. DKcnepuMeHTalbHOE UCCIEAOBAHUE 1IN TMEepPeMEHHOTo Toka. Pe3oHaHC TOKOB.
Pe3zonaHc HanpsiKeHUN.

22. IlpuHuMnuUanbHasi KOHCTPYKILMS T€HEPATOPA IEKTPUIECKUX KOJIEOAHUN.

Onruka (4 cemectp)

1. Meroapl  9KCHEPUMEHTAIBHOIO  OMNPEIETICHUS]  OCHOBHBIX  (POTOMETPUUECKHUX



XapAKTEPUCTUKU CBETOBBIX UCTOYHUKOB.

2. DKCHEpUMEHTAJIIbHBIE METO/Abl ONPEACICHUSI XapAKTEPUCTUK JIMH3: paJNyca KPUBU3HBI,
(hOKYCHOT'O PaCCTOSTHHUSI.

3. Tlepeuncnure OCHOBHBIE YAaCTH MUKpockomna. Hadeprure Xon Jiydyeil mpu MOCTPOCHUHU
M300paKeHUs B ONTUYECKOM MUKPOCKOTIE.

4. OcHOBHbIEC cCXeMbl HaOITIOAeHUST HHTep(depeHins cBeTa (Ounpusma u ousepkana OpeHens,
TOHKHE IUICHKM, KJiuH, Kojibpua Hperorona). Cdopmynupyiite YyCIOBHS HAOIIOACHUS
UHTepPEPEeHIIMOHHON  KapTUHBL. Yem ompenensieTcss MNpoAOJbHAsE W MONEepedHas
KOT€PEHTHOCTh CBETOBBIX BOJIH?

5. Urto HazpBaroT uHTepdepomerpamu? Hapucyiite cxemy wuHTepdepomerpa Maxa-
Llennepa. UTo MOKHO M3y4aTh ¢ TOMOIIBIO HHTEPhEepOMeTpOB?

6. Onumute padboTy CIEKTpoMeTpa-MOHOXpoMaTopa Y M-2.

7. Onummute ocobenHoctu audpaxnuu dpenensa. B yem cocrout meron 30H Dpenens?
Kaxkue 3agaunm MOXHO pelInTh, TpUMeHsisi MeTo 30H Dpenens?

8. Kakossl ycmoBust HabmoneHust nudpaxunu Ppaynrodepa? KakoB Bua pacrpeneincHus
MHTEHCUBHOCTH MpHU AU(PAKIMU CBETA HA aMIUTUTYAHOU pemeTke? Kak BIMSIOT mapamMeTpsl
T PaKIIMOHHON peleTKH Ha 0COOEHHOCTH U300 paxeHus?

9. KaxoBbl 3Tans! nojydeHus AudpakIMOHHBIX ONTHYECKUX dneMeHToB ([10D). g kakux
JOD nudpakimoHHass ”THTEHCUBHOCTh HanuboJiee Bbicoka?

10. Mexanusm audpakiuu BHANMOTO CBETA Ha yIbTpa3Byke. Bo3moxkHa nu mudpaxuus
«0eyoro» cBeTa Ha yJIbTPAa3BYKOBBIX BOJIHAX?

11. MeToapl moJly4eHus! TUIOCKOIOJISIPU30BAHHOTO CBETA.

12. DkcnepuMeHTalIbHBIE METO/IbI TPOBEPKHU 3aKOHOB Mastoca u bprocrepa.

13. VYcrpoiicTBo nonsipuzatopa, KakoB MPUHIUI PabOThI 3TOro mpubdopa?

14. Meton 3KCepUMEHTAIBHOTO onpenenenus nocrossnnon Credana-bonbiimana.

15. Kak mpou3sBecT KaueCTBEHHYIO MPOBEPKY 3akoHOB Kupxroda u Buna?

16. YcTpoiicTBO ¥ MPUHIUI pabOThI ONTUYECKOTO TUPOMETPA.

17. Tlpuniunel pa6boTsl Ja3zepa. Buabl nazepos. Kakue ycioBust 1OIKHBI BBITOTHSATHCS 15
MOJIyYEHUsI TeHepaLu?

AtomHas ¢usnka (5 ceMecTp)

1. Ombir ®panka- ['epua. M3o00pasute cxemy 3KCHEPUMEHTAIBHONW YCTAHOBKH B OIIBITE
@panka- I'epua. Kak o00bBsicHdeTcs XapaKTep BOJIbT- aMIIEPHOW XapaKTEPUCTHUKH,
nosrydyeHHoi B onbiTe dpanka-I'epua?

2. DKcnepuMeHTaJbHasi MPOBEPKA CEpPUANIBHBIX 3aKOHOMEPHOCTEM B CHEKTpe aTroma
BoJOpoaa. MeTon omnpeneneHus noctosHuoi Pundepra.

3. Merton onpeneseHus SJHEPTUU AKTUBALIMY TTOJIYITPOBOIHHUKA.

4. Mertobl NOTYUYEHUS U aHATIM3a JIEKTPOHHBIX CIIEKTPOB OPraHUYECKUX KPACUTENIEH.

5. Meroapl wuccreAOBaHUS MPOBOJAMMOCTH IPOBOJAHUKOB U TMOJYNPOBOJHUKOB U €€
TEMIIEPATyPHON 3aBUCUMOCTH.

6. MeToapbl UCClieIOBaHUS U aHAJIN3a MOJIEKYJISIPHBIX CIIEKTPOB.

7. DddexT 3eeMana, Mpu KaKUX YCIOBHUSX OH HaOI01aeTcs?

8. VYcrpoiictBo u npuHIMN padboTel nHTepdepomerpa Dadpu-Ilepo.

dusuMKa g1pa 1 3JIeMEHTapHBIX YacTull (6 cemectp)

1. Kaxkyto posb CTaTUCTUUECKHI TOXO UTpaeT B siaepHoit pusnke? Kakne BepoSTHOCTHBIE
3aKOHBI UCMOJIB3YIOTCS /1711 ONTUCAHUS ITPOLIECCOB, MPOUCXOISIINX B siepHOM pusuke? [laiite
OIMCAHHUE 3TUM 3aKOHAM.

2. UYrto HazbiBaerca nerekropoM? Kakue Buabl aeTeKTopoB cyiiecTByioT? KakoBo ux
Ha3HAYEHHE U YCTPOUCTBO?

3. Meroapl peructpauuu 3apsHkeHHbIX udacTtuil. Kitaccmpukanus CYETUUKOB H3IIyYEHUU.
Kax ocyiecTBisieTcst peructpaius 3apsyKeHHBIX YACTUL] PAa3IMYHBIMU TUITAMH CUETYUKOB?

4. TIlpunnun padotsl cuetunka I'eitrepa.

5. Tlpunuun padotsl kaMepbl BunbcoHa.

6. Kaxue mapaMeTpsl sIepHBIX YACTHUI] MOKHO OTMpPENETUTh Ipu 00paboTke dpoTorpaduit nx
TpekoB? Ilepeuncnute HpakTOphl, BIUSAIONINE HA U3MEHEHHE 3TUX TAPAMETPOB.

7. VICTOUYHMKU MOHUBUPYIOIIUX U3TyUYEHUM, BOSHUKAIOIIMX MPU PAIUOAKTUBHOM pacrajie 1



SIIEPHBIX peaknusax. Kak mpou3BOIUTCS TO3UMETPUS PA3IMUHBIX BUAOB U3ITYYCHUS?
8. DKCHepUMEHTAIIPHOE OIpENeIeHNEe MaKCUMallbHOW sHeprum bera- cmexTpa MeTogom
TTOTJIOIICHHUSI.
9. Meron onpeneneHus SHEPruun [ | 4acTHIl 110 BeJIMYMHE UX Mpoodera.
10. DkcriepuMeHTaIbHBIE METOJIBI OTpeneNieHus] mpobdera paJIuoaKTUBHBIX YacTHIl (ambda,
Oeta) B BemiecTBe. OT Kakux mapamMeTrpoB OH 3aBucutT? Kak ¢ moMoiibio mpodera MoXHO
ONPEAEIIUTh SHEPTUI0 YACTULL?
11. Metol SKCIIEpUMEHTAJIbHOTO OIpEeIeIeHUs] TepuoAa IMojypacnaga J0JIT0XKUBYIIETrO
U30TOIA.
12. KakoBO yCTpONUCTBO U MPUHLIKI PAOOTHI siIEpHOTO peakTopa?

9. YYEBHO- METOANMYECKOE U NTHOOPMAILIMOHHOE OBECIIEHEHUME
JANCHUITIMHBI

a) IuTepatypa
1. byounoB, B. A. ®usuueckuil NMpaKTUKyM (MEXaHUKA, SJIEKTPUYECTBO U MATHETU3M) :
yuebHOe mocobme/ B. A. Bbybnos, A. K. Huzamos, H. H. Ckpemmaunk. — Mocksa :
MockoBckuil Topojackoi mnemaroruueckuii ynusepcuter, 2010. — 294 c¢. — Tekcer:
3JIEKTPOHHBIH // ek TpoHHo-OnOmmoTeunas cucrema IPR BOOKS : [caiiT]. — URL: https://
www.iprbookshop.ru/26646.html (mata o6pamenus: 07.12.2021). — Pexum nmocryma: mis
ABTOPH3UP. TOJIb30BATEICH
2. Hukepos, B. A. ®u3uka : yaeOHUK 1 mpakTuKyMm 1s By30B / B. A. HukepoB. — Mocksa :
H3paTenbcTBO FOpaiir, 2022, — 415¢c. — (Bricmiee oOpazoBaHue). —
ISBN 978-5-9916-4820-2. — Texcr : anmexkTpoHHbI // OOpa3oBatenbHas miatgopma KOpaitt
[caiiT]. — URL: https://urait.ru/bcode/489259 (nata ob6pamenus: 21.03.2022).
3. I'puroposckuii, b. K. ®u3nko-mateMaTrnieckue OCHOBBI U3MEpPEHUH : yueOHOoe mmocobue /
b. K. I'puroposckuii. — Camapa : CamI'VIIC, 2010. — 95 c¢. — TekcT : 351eKTpOHHBI //
Jlanb : amekTpoHHO- OubMUMoTeuHas cucrema. — Pexum goctyma: https:// e.lanbook.com/
book/130300
4. 3oteeB, A. B. O0mas ¢usuka: madopaTopHble 3ajayd . yueOHoe mocoOue s BY30B /
A. B. 3orees, B. b. 3aiinieB, C. JI. AneknepoB. — 2- € HW3[., HCIOpP. U J0IL. — MOCKBa :
HN3paTenbcTBO FOpaiir, 2022. — 251 c. — (Bricmiee oOpazoBaHue). —
ISBN 978-5-534-04283-2. — Texcr : anekTpoHHbI // O6pa3oBaTtenbHas matgopma KOpaitt
[caiiT]. — URL: https://urait.ru/bcode/492444 (mata o6pamenus: 21.03.2022).
5. ®dusnueckuii mpakTukyM. Mexanuka [Tekcr] : yueb.- meTon. mocooue: pek. JIB PYMII /
AMI'Y, UDD ; coct. A. A. Corp [u ap.]. - bnarosemenck : U3a-Bo Amyp. roc. yH-Ta, 2007. -
134 c. : puc., Tabm. - bubnuorp. : c. 133.
6. dusnueckuit npakTukym. Y.2.Monekynsapuas ¢usuka, Bem.l [Tekct]: yueb.- meTon.
nocobue: pex. JIB PYML/AMI'Y, UDD; coct. O.B.Kozaukosa [u ap.]; 3-e uza., nepepad.—
bnarosemenck: M3a-Bo Amyp. roc. yH-Ta, 2007. — 123 c.
7. DU3NYECKHI MPAKTHKyM MO Kypcy "OnekrpudyectBo u MarHetusMm'" [Texcr]/ AmIY,
NDD ; coct. B. . Vabsausruesa [u ap.]. - brarosemenck : U3n-Bo Amyp. roc. yH-Ta, 2010. -
180 c.
8. Jlabopartopusiii mpaktukym mo ¢uszuke Y.4: Ontuka, Beim.l [Tekcr]: yueb.- meTon.
nocooue / AMI'Y, UDD; coct. K.I'. Jloopocenbckuii. — brarosemenck: M3a-Bo AMyp. roc.
yH-Ta, 2002. — 146 c.
9. ®usnueckuit npaktTukyM [Tekct] : mpaktukym. Y. 5. Atomnas ¢usuka. Beim. 1/ AmI'Y,
NDD ; pen. E. B. BanoBa. - biarosemenck : M3a-Bo Amyp. roc. yH-Ta, 2002. - 80 c. -
bubnuorp.: c. 78.
10. JTabopaTopHBIi MPAKTUKYM IO (PU3UKE ATOMHOTO SiApa M 3JIeMeHTapHbIX yacTull [ TekcT]:
yue0.- metoa. mocooue: pek. B PYMI[/ AmI'Y, UDD; coct. E.A.Banuna [u np.]. —
baarosemenck: U3a-Bo Amyp. roc. yH-Ta, 2009. — 184 c.
11. O0mwmit ¢pu3nyeckuit MpakTUKyM [DIEKTPOHHBIN pecypc]: ¢6.yueOH.-MeTod. MaTepHaioB
1Mo JUCUMIUIMHE U HampaBiieHuss mogrotoBku 03.03.02/ AmI'Y, HDD; cocr.
O.B.Ko3aukoBa. — bnarosemenck: M3a- Bo Amyp. I'oc. YH- ta, 2017 — 45 ¢. — Pexum
noctymna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/9987.pdf

0) mporpamMmMHoe obecrieueHne 1 MHTepHeT-pecypechbl




HaunmenoBanue

Omnucanue

OrnepallOHHAST CUCTEMa
MS Windows 10
Education, Pro

DreamSpark Premium Electronic Software Delivery (3
years) Renewal mo pgoroBopy - CyOnuileH3MOHHBIHA
norosop Ne Tr000074357/KHB 17 ot 30 utons 2019 roga.

Google Chrome

BecrutatHoe  pacmpocTpaHeHue IO JIMIEH3uu  google
chromium http:// code.google.com/ intl/ ru/ chromium/
terms.html Ha ycmoBusx https:// www.google.com/chrome/
browser/privacy/eula_text.html.

https://elibrary.ru/

Hayunas »snexktponnas 6OuOiauoreka eLIBRARY.RU -
poccuiickuii MHPOPMAIIMOHHO- aHAJTUTUYECKUN TTOpTal B
00J1aCT HAYKH, TEXHOJIOTUU, MEAUIIUHBI 1 00pa30BaHUS

https://
www.iprbookshop.ru/

DneKTpoHHO-0ubanoTeuHas cucreMa [IPRbooks — HayuHo-
00pa3oBaTENbHBIN pecypc AT peleHus 3a1a4 OOyUeHHS B
Poccun u 3a pybGexom. YuaukampHas miatdopma DBbC
IPRbooks oObenuHsIeT HOBelIme WHHOPMAIMOHHbBIC
TEXHOJOTMM U Y4YeOHYIO JIMIIEH3MOHHYIO JIUTEepaTypy.
Koutent OBC IPRbooks oTBeuaeT TpebGoBaHUSIM
cTaHaapToB BbIced 1Kok, CI1O, MOMOTHUTENBHOTO U
nuctaHnonHoro oopazosanus. ObC IPRbooks B momHOM
00BEME COOTBETCTBYET 3akoHoaatenbcTBa PD B chepe
oOpazoBaHus.

https://e.lanbook.com

DOnekTpoHHas OubnuoTeyHass cucrema «lM3martenbcTBa
Jlanb», TemMaTHMYeCKHWEe TIaKeThl: MaTeMaTuka, (Qu3uka,
WH)XEHEPHO-TEXHUYECKUE HAYKU, XUMUS

B) mpodeccrnoHaabHble 0a3bl JAHHBIX U NH(HOPMAIIMOHHbBIE CIIPABOYHBIE CHCTEMBbI

Ne HaumeHnoBanue Onucanue
1 | http:// www.edu.ru/ | Poccuiickoe o6pa3oBanue. denepaibHblil TOPTAT
index.php
2 | https://uisrussia.msu.ru/ | YauBepcuterckass mHpopmarmonHas cuctema POCCHUSA
(YUC POCCHA).
3 | https://www.runnet.ru RUNNet (Russian UNiversity Network) - xpymHeiimas B
Poccun HAYy4HO- oOpazoBaTenbHAS
TEJIEKOMMYHHMKAIIMOHHAS CETh, 00JIaJaI0IIasi MPOTSKEHHOM
BBICOKOCKOPOCTHOM MAarucTpajabHON HMHPPACTPYKTypod U
MEXIYHAPOIHBIMU KaHalamH, obecreynBaoIIMU
MHTETrpaIrIo ¢ 3apyOe)KHBIMU HAYYHO- 00pa30BaTEIbHBIMU
cetsmu (National Research and Education Networks,
NREN) u ¢ UatepHner.
4 |http:// dxdy.ru/ fizika- | Hayuneii ¢opym. @Pusuka, Marematuka, XuMus,
£2.html Mexannka u Texnuka. OOCyXIeHHE TEOPETUUECKHUX

BOIIPOCOB, BXOJSIIMX B CTAHAAPTHBIE YYEOHBIE KYPCHI.
JIMCKYyCCHOHHBIE TeMBbl (DU3UKU: TIOMBITKH OIPOBEPKEHUS
KJIacCMUecKuX Teopuit u T.1. OOCyXAeHNEe HETPUBUAIBHBIX
U HeCTaHAAPTHBIX Yy4eOHbIX 3anau. llose3nwle pecypchbl
CEeTH, CO/IepXKAINe MaTePHUAITBI IO (PU3UKE

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE IUCHUIIINHBbI
3ausatus nmo guctuiummHe «OO0mmii pu3ndecknii MpakTUKyM» MPOBOJSATCS B CHEIMATBHBIX
MOMEIICHUSIX, MPEICTABISIIONINX COOOM ydeOHble ayaUTOPUU ISl MPOBENEHUS 3aHATHM




CEMUHAPCKOT'0 THUIIA, JITAOOPATOPHBIX paboT ¢ 1abOpaTOPHBIM 00OPYAOBAHUEM, TPYITIIOBBIX
U WHAUBUIYATBHBIX KOHCYJIbTAIIUNA, TEKYIIETO KOHTPOJISI U MPOMEKYTOUYHOU aTTECTAIUU.
CnenuanbHble  MMOMEIICHUS  YKOMIUIEKTOBAHBI  CHELMAIU3UPOBAHHONW  MeOelIblo |
TEXHUYECKUMU CpPEIACTBAMU OOyYeHMSs, CIyXallUMHU JJIsI TpeACTaBlIeHUs] y4uyeOHOHU
nHpopMaMu OOJBIION ayIUTOPUU. Bce IMmomelneHusl, B KOTOPBIX IMPOBOMSTCS 3aHSITHA,
COOTBETCTBYIOT JACHCTBYIOITUM ITPOTUBOITOKAPHBIM MIPAaBUIIAM U HOPMaM.

Kaxnpiii oOyuaroruiics oOecrieueH WHIWBUAYAJIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K
JJIEKTPOHHO- OMOJIMOTEYHBIM  CHUCTEMaM M K  3JIEKTpOHHOW  MH(POPMAIIMOHHO-
00pa3oBaTEIbHON Cpe/ie YHUBEPCUTETA.

CamocrosTenbHas padboTa OOydYAIOIIMXCS OCYIIECTBIISETCS B ITOMEIIEHUSX, OCHAIEHHBIX
KOMITBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO IOJKIIOUCHUsS K cetu «MHTepHEeT» U
oOecrieueHUEeM JIOCTyNa B OJJIGKTPOHHYIO HMH(OPMAIMOHHO- OOpa30BaTEIbHYIO Cpeny
YHUBEPCUTETA.

Ha 3ansatusix npumensiercst cienyioiee TexHudyeckoe oOopymoBanue: [IOBM Ha 06ase
nporeccopa Intel Pentium, mpoexTop.



