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Mporpammy avcumnnuHbl paspabotan(a)(n) aoueHTt, K.H. HegoneknH O.B. Kadgoenpa obuweit domamku
Otnenenuve puaunkm , Oleg.Nedopekin@kpfu.ru ; noueHT, K.H. (poueHT) CkBopuos A./. Kadenpa
obwen domankm OtaeneHne pusnkn , Andrei.Skvortzov@kpfu.ru ; 3amectutens ampekropa
nHctuTyTa pusmkn Taropckmin O.A. Oupektopat NHcTutyta domaukm NHCTUTYT omsnku ,

Dmitry. Tayurskii@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Pa3BunTre HaBbIKOB 1 YMEHWIA MPOBEAEHUS SKCNEePUMEHTaNIbHbIX UCCNEen0BAHMA MPUPOLHbIX
SABNEHW. N3y4eHne COBPEMEHHbIX 9KCMEPUMEHTANbHbBIX METOAMK, YMeHUe paboTaTb Ha Hay4HbIX
npubopax, oLeHnBaTb 4OCTOBEPHOCTb PE3yNbTaToB SKCMEPUMEHTOB. DKCNEPMMEHTaNbHas NpoBepKa
PyHOaMeHTanbHbIX (OM3NYECKNX 3aKOHOB. YMEHME CTPOUTb TEOPETUYECKME MOLENMN SIBNEHWUIA 1
NPOBEPSATb NX afAeKBATHOCTb.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

DanHHas yuebHas aucumunnnHa BkntodeHa B pasaen " 52.B.1 ObwenpogeccnoHanbHblit" OCHOBHOW
obpasoBaTtenbHol nporpammbl 011800.62 Paanodmarka n 0THOCUTCS K BapuUaTUBHOM YacTu.
OcsavBaetca Ha 1, 2, 3 kypcax, 1, 2, 3, 4, 5, 6 ceMecTpbl.

OucumnnnHa "O6wuin domnsnyecknii NpakTMkym" BXoauT B 6a30Byt0 YaCTb MaTeMaTnYecKoro
ecTecTBeHHOHay4Horo uukna (C.2.6.10).

I/I3yL|eH|/|e OaHHOW ONCUUNNVHBI 6a3|/|pyeTcsl Ha NoAroToBke No Pusnke N mateMaTuke B pamkax
drocC.

B3aumHo pononHsieT moaynb "O6was domanka" ¢ yropom Ha aKCnepuMeHTaNnbHble MeToabl
nccnenoBaHus.

CnyXunT OCHOBOW Ans NOCnenyowero n3y4eHns QUCUMNINH eCTECTBEHHOHAYYHOro uukna v
npodgeccmnoHanbHOro uukna.

3. KomneteHuuu obyyatowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

Pacwucposka

LLinchp komneteHumu npuobpeTaemMon KOMNeTeHL U

OK-1 - - -
n HOCTb K FPaMOTHOM MUCbMEHH

(0BuwiekynbTypHele anﬁogmigumm Hga occn?om F|3CbIKee o YETHoH
KOMNeTeHLmm) y Py
MK-1 CcNocobHOCTb NCnonb3oBaTb 6a30Bble TEOPETUHECKME 3HAHNS
(npodpeccunoHanbHble (B TOM Yncne No gucuMnInHam npounnaanmm) ois peweHns
KOMNeTeHLmm) npogbeccroHanbHbIX 3aaad
MK-10 CNoCOBHOCTb K OBNAAEHNIO METOAMKON NPOBEAEHNS YHEOHbIX
(npodheccunoHanbHble 3aHATWIA B y4PEXOEHUSAX CUCTEMBI CpeHero obuero u
KOMNeTeHLmm) cpenHero npogpeccrnoHanbHoro obpasoBaHns
MK-2 CNOCOBHOCTb NPUMEHATbL HA NpakTukKe 6a3oBbie
(npodbeccrnoHanbHble
KOMNETEHLIN) npogoeccroHanbHble HaBbIKN
MK-3 CNOCOBHOCTb NOHMMATb NPUHLMMLI PaboThl 1 METOAbI
(npodhbeccroHanbHble aKcnnyarauun CoBpeMeHHOM paanodanekTPOHHON U ONTUYECKON
KOMNeTeHLmm) annapaTtypbl 1 06opynoBaHus
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LLincpp komneteHumu npwoGpePE:::ag(ﬁgngTeHum
CNOCOBHOCTb K BNAAEHMIO KOMMbIOTEPOM Ha YPOBHE OMbITHOrO
MK-5 nonb3oBaTens, NPMMEeHEHN0 NHAPOPMALMOHHbBIX TEXHONOI A
(npodheccunoHanbHble LNS peleHns 3ata4d B 06nact paanoTeEXHUKN,
KOMNeTeHLmm) pPagnoaneKkTPoOHNKN 1 pagnoguamnkm (B COOTBETCTBUN C
npocomnuaauunen)
MK-6 CMNoCcoBHOCTb K NPOYECCMOHANIbHOMY Pa3BUTUIO U
(MpocpeccnoHabHLIe camopasBuTuo B obnactu pa I/IO(:pI/IgI/IKI/I N 3NEKTPOHUKM
KOMreTeHuun) P pan P
MNnK-8
(npodheccunoHanbHble CNocobHOCTb BHEAPSTL rOTOBbLIE HAYYHblE Pa3paboTku
KoMMeTeHuunn)

B pesynbrate 0CBOEHUS OUCUUMIINHBLI CTYOEHT:
1. DONXEH 3HaTb:

- MPUHLWNbBI NOCTPOEHUSA 3KCNepUMeHTaNnbHbIX YCTAHOBOK AN UccnenoBaHns gonandyeckmnx ABNEHUN;

- NPUHUMNbI NCNMOJIb30BaAHUA KOMI'IbI-OTepHOVI TEXHUKWN B 3KCNEPUMEHTAlIbHbIX YCTAaHOBKAX;

- naen sKCrneprnMeHToB 1N 3KCNnepmMeHTasibHble CXeMbl YCTAHOBOK MO onpenesieHnto
pyHOaMeHTanbHbIX KOHCTAHT N 9KCNepUMeHTallbHOMY OoKa3aTenbCTBY OU3NYECKNX 3aKOHOB;

- OCHOBbI 06paboTKN Pe3ynbTaToB M3MEPEHUIA, B TOM YNCNE , C UCTIONb30BaHMEM KOMMbIOTEPa;

2. DONIXEH yMeTb:

- CAMOCTOATENbHO CTAaBUTb U pellaTb SKCNepunMmeHTanbHble 3a0a4yi;
- NONb30BaTbCA CTAHAAPTHbIMA N3MEPUTENbHBbIMIA npm6opaM|/|;
- COMNOCTaBNATb 9KCNEePUMEHTaNbHO NMoNlyYeHHble faHHble C YCTaHOBNEHHbIMU OU3NYECKNMU

3akoHaMmu;
- CTPOUTb MOAENUN NPOBOAMMBIX 9KCMNEPUMEHTOB;

- UICMONb30BaTh KOMMbIOTEP Kak cpencTBo cbopa, 06paboTkm 1 XpaHEHUS SKCNEPUMEHTANbHOW

nHopopmauum;

- COCTaBNATb OTYETHI 00 3KCrnepmMeHTalbHbIX NCCnenoBaHUAX.

3. 0ONXeH BnageThb:

- OCHOBHbIMW HaBblKaMn 3KCNepmMMeHTaJIbHOIro nccnengoBaHuns q3I/I3I/I‘-IeCKI/IX SABNEHNN.

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb 1 FOTOBHOCTb:

- NPUMEHATb NOoNny4eHHble 3HAaHNA Ha NpPakTuke.

4. CTpyKkTypa 1 cogepXxaHvue OUCLUMNIUHBI MOAyNs

Obwas Tpya0eMKOCTb AUCLMNIMHBI cocTaBnseT 12 3a4eTHbix(ble) eanHunu(bl) 432 yaca(os).

dopmMa NPOMEXYTOHHOr0 KOHTPONS ANCUMUMNANHBI OTCYTCTBYET B 1 ceMecTpe; 3a4eT BO 2 CEMECTPE;
3a4eT B 3 ceMecCTpe; 3a4eT B 4 ceMecTpe; OTCYTCTBYET B 5 CEMECTpPE; 3a4eT B 6 cemecTpe.
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CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);
54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

CtpaHnua 5 n3 26.

A 5 (1,

Buabl n yachbl
Pasgen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N .D.ulc\:nuunlv;nbll CemecTp cemecTpal (B uacax) ‘I'( OHTpg?mp
oAy Nex ImI'Ipal(wu-lecl(meJ1aGopaTop|-u:|e
L 3aHATUSA pabotbi

Tema 1. MeTonbl

OLLeHKW CnyYanHbIx oTyeT
1. |norpewHocTen TexHnka 1 3 0 0 4

NPOCTENLWNX N3MEPEHMIA

Tema 2. KnHematumka oT4yeTr
2. MaTepuanbHO TOYKU 1 4-14 0 0 4

Tema 3. KnHematumka oT4yeTr
8. TBEpPOOro Tena 1 4-14 0 0 4

Tema 4. JuHamuka oTyer
4. MaTtepuanbHOR TOUKY 1 4-14 0 0 4

Tema 5. uHamuka oT4yeTr
S. TBEpPLOOro Tena 1 4-14 0 0 8

Tema 6. 3akoHbI

COXpaHeHNs MMNynbCca, oTyer
6. |[MexaHn4yeckom aHepruu, 1 4-14 0 0 8

MOMEHTa MMnysnbca

Tema 7. MexaHn4deckune oT4yeTr
7. konebaHuns 1 4-14 0 0 6

Tema 8. MexaHuka oTyer
8. YIDYrUX Cpen 1 4-14 0 0 4

Tema 9. BonHbl B oTyer
9. YPYrUX Cpenax 1 4-14 0 0 6

Tema 10. CBoiicTBa oTyer
10.|[ra3oB. MonekynspHo - 2 3-14 0 0 12

KMHeTn4eckas Teopms

Tema 11. MNpouecchbl oT4yer
11'nepeHoca 2 3-14 0 0 12

Tema 12. Tennosbie oTyer
12.|MawWwwvHbl. 3aKOHbI 2 3-14 0 0 12

TepMOONHAMUKN

Tema 13. CoiicTtBa

KOHLEHCUPOBAHHOIO i oTyet
13. cocTosHus. da3oBble 2 8-14 0 0 12

nepexonbl

PerucTpaumnoHHbIii Homep 690814 m 3;?{%}(";&1{%%2
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Bugbl n yachbl
Paspen ayauTopHOM paboThbl,
N AducumnnuHbl/ CemecTp czzggr:a ™ T‘()g ﬁgg:)l(()ocm TeKi%:%ﬁgprl
Moayns Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Tema 14. T10CTOSIHHbIN

SNEKTPUYECKMIM TOK. i oTyet
14. onekTpuyeckue 3 3-14 0 0 4

n3mepeHuns

Tema 15. oTyerT
15. AnekTpocTaTuka 3 3-14 0 0 6

Tema 16. oTyet
16. MarHutocTtatmka 3 3-14 0 0 6

Tema 17. oTyeT
17.[9nekTpoMarHnTHas 3 3-14 0 0 6

NHOYKLUNS

Tema 18. Lenn oT4et
18. NnepemMeHHoro Toka 3 3-14 0 0 8

Tema 19. HenuHenHble oTyeT
19.|anemMeHThbI 3 3-14 0 0 6

3NeKTpUYecKnx Lenemn

Tema 20. oTyeT
20./9nekTpoMarHnTHbIe 3 3-14 0 0 6

CBOMCTBA BeLecTs

Tema 21. oTyeT
21./9neKkTpoMarHnTHbIe 3 3-14 0 0 6

KonebaHusi 1 BOMHbI

Tema 22. oTyer
22.| eomeTpunyeckas 4 3-14 0 0 8

onTuka

Tema 23.

PacnpocTtpaHeHue oTyer
23.|cBeTa B N30TPOMHbIX 4 3-14 0 0 6

cpepnax. ducnepcus

ceeTta

Tema 24. Na3nyyeHne oTyet
24. ceTa 4 3-14 0 0 6

Tema 25. OTpaxeHue n

npenomieHne ceeTta Ha i oTyet
25. rpaHuLe aByx 4 3-14 0 0 6

ON3NEeKTPUKOB

Tema 26. oTyet
26. NHTepdoepeHuns ceeTa 4 3-14 0 0 8

Tema 27. Oungopakums i oT4yer
27. cBeTa 4 3-14 0 0 8

Tema 28.

PacnpoctpaHeHue i oTyet
28. CcBeTa B aHM3O0TPOMHbIX 4 3-14 0 0 5

cpenax

Tema 29. CnekTpobl oTyet
29. ATOMOB 5 3-14 0 0 16
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Buabl v yachbl
Pasmen ayauTopHOM paboThbl,
UX TPYAO0EeMKOCTb
N .D.ulc\:nuunnunbll CemecTp cz;ﬂ‘g?:a ‘()g uacax) TeK\I((LCI;I.:TT) ﬁ:;pmu
oy Mek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Tema 30.

®dyHOaMeHTanbHble oT4yer
30. 9KCNepuMeHTbl aTOMHOM S 3-14 0 0 18

dPUN3NKN

Tema 31.

dyHoaMeHTanbHble oT4yer
31'3KCI‘IepI/IMeHTbI anepHom 6 3-14 0 0 10

doUN3nNKn

Tema 32. OcnabneHne

anba-, beta- n i oTyer
32. ramma-usnyyeHus 6 3-14 0 0 6

BELECTBOM

Tema 38. oTyeT
33. Anbda-cnekTpockonus 6 s-14 0 0 6

Tema 34. oTyer
34. Beta-cnekTpockonns 6 s-14 0 0 6

Tema 35. oTyeT
3°. "amma-cnekTpockonms 6 s-14 0 0 6

Tema . NIToroeas 3avet

dopMa KOHTpOnNs 2 0 0 0

Tema . Itorosas 3ayer

dhopMa KOHTpOns 3 0 0 0

Tema . NIToroeas 3ayet

dopMa KOHTpOnNs 4 0 0 0

Tema . Itorosas 3aver

dhopMa KOHTpons 6 0 0 0

Ntoro 0 0 259

4.2 CopepxaHvue UCLUNMUHbI
Tema 1. MeToAbl OLLeHKU Cly4YarHbIX norpeLliHocTen TexHMKa NPpoCcTenLLnX namepeHnn
naboparopHas pabora (4 4aca(oB)):

OLeHKa NorpewHoOCTeN NPAMbIX U KOCBEHHbIX 3MepeHWii; IaMepeHmne paccTosHUI C MOMOLLbIO
WTaHreHUMpKynsi; IamepeHne paccTosiHuin ¢ noMoLbio MUkpomeTpa; OnpeaeneHne o6bema v
MNOTHOCTW TBEPAbIX TEN;

Tema 2. KuHematuka MmatepuanbHON TOYKU
naboparopHasi pabota (4 4aca(oB)):

3y4eHre paBHOYCKOPEHHOrO ABMXEHUS HA NMHENHOM BO34YWHOM TPEKe C UBMEHEHUEM
HanpaBneHns ABUXEHNS Ha obpaTHoe; V3yyeHne OByMEPHOro ABMXEHUS HA BO3AYLWHOM CTONE;
KprBonuHenHoe ABMXeHWe Npy BO3LENCTBUM LLEHTPaNbHON CUNbI;

Tema 3. KuHemaTtuka TBEPOOro Tena

naboparopHas pabora (4 4aca(oB)):

3aBMCMMOCTb NPONAEHHOrO NyTU OT BPEMEHN ONS BpawaTeNbHOro ABUXEHNS;
Tema 4. [IvHaMnkKka MmatepuanbHON TOYKU

naboparopHasi pabora (4 4aca(oB)):

KETPOHHBH
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VIaMepeHne KOMMOHEHT CuN, napannenbHbIX U NeprneHanKynspHblX HaKMOHHOM NI0CKOCTH;
OnpepneneHne KkoadhduruMeHTa TPEHNS NOKOS Ha HAKNOHHOWM NNOCKOCTK; TpeHue nokos,
CKONbXeHus, kadeHus; lNpoBepka nepsoro n BTOPOro 3aKOHOB HboTOHA A115 MPSMONUHENHOIO
nBMXeHus; TpeTunin 3akoH HbloToOHa 1 3akoHbl yaapa ; KpyuBonuHenHoe aBuxeHne npu BO34enCcTBnm
LeHTpanbHoW cunbl KpMBONMHENHOE OBMXEHNE ABYX YNPYro CBA3AHHbIX TEN;

Tema 5. luHaMuka TBEépOOro tena
naboparopHasi pabora (8 yaca(oB)):

Cynepnoaunumsa nocTynaTenbHOro 1 BpalarenbHoro asmxeHns tsepnoro tena lNpeueccus
rmpockona Hytauus rupockona MoOMeHT nHepuun Ten pasnu4Hoin goopmbl [Nposepka Teopembl
WrenHepa OnpeneneHne MOMEHTA UHEPLINA

Tema 6. 3aKOHbI COXpaHeHUs1 UMIMYNbCca, MEXaHUYEeCKOW 3Heprum, MOMeHTa UMNynbca
naboparopHas pabora (8 yaca(oB)):

KnHeTuuyeckast aHeprusa tena, OBMXYLErocs paBHOYCKOPEHHO; YNpyruii yoap B ABYX KOOpauMHaTtax;
OHeprusa n UMNynbC NPy ynpyrom yaape; SHeprus n uMnynsc npu Heynpyrom yaape; PeaktneHoe
IBUXEHME: 3aKOH COXpaHeHUsl UMnyfbca U TpeTuii 3akoH HbloToHa; CoxpaHeHne MoOMeHTa
MMMNynbca B CryYae ynpyroro yaapa npv spauleHun; CoxpaHeHMe MOMEHTa NMMynbca B cnyyae
Heynpyroro yaapa npu BpaweHunm;

Tema 7. MexaHnyeckune KonebaHus

naboparopHasi paborta (6 4aca(oB)):

KonebaHus npyxumnHHoro masitHuka; OnpeneneHne 3aBncCUMOCTM nepuoaa KonebaHuin NpyXXnHHOro
MasiTHMKA OT Macchbl rpy3a; BbliHyXAeHHblE rapMOHMYECKUE U Xa0TUYECKNE KPYTUNbHbIE KonebaHus;
CBoboHble KpyTUbHble konebaHus; Pe3oHaHc; CBsdaHHble MasTHUKN; OnpeneneHne yCKopeHus
cBob60HOro NageHns ¢ noMoLwbto 060poTHOro MasiTHUKa; OnpeneneHne yckopeHms cBo60AHOMo
NafeHns C NOMOLLbIO MAaTEMATNYECKOro MasTHUKA; IamepeHne rpaBMTaumMoOHHON NOCTOSIHHOW C
MOMOLLbIO KPYTUNbHBIX BECOB KaBeHanwa;

Tema 8. MexaHuKa ynpyrux cpen,

naboparopHas pabora (4 4aca(oB)):

WccnepnosaHve ynpyroro u nnacTMYHOro pacwmnmpeHmeM MeTaninyeckon npoBoioku
Tema 9. BonHbl B ynpyrux cpenax

naboparopHasi pabora (6 4aca(oB)):

["'eHepauns KpyrosblX U NMHENHbIX BOASHbLIX BOMH; [MpnHUuMn ['toinreHca npuMeHnTEeNbHO K BOASHbIM
BONHaM; PacnpocTpaHeHne BONH Ha NOBEPXHOCTU BOAbI MPY OBYX Pas3nnyHbIX rnybuHax;
[MpenomneHne BOMH Ha NOBEPXHOCTU BOAbl; DdodoekT [onnepa ans BOMH HA MOBEPXHOCTM BOAbI;
OTpaxeHune BONH Ha NOBEPXHOCTM BOAbI OT NMAOCKOro npenarcteus; OTpaxeHue BOMH Ha
NOBEPXHOCTM BOAbl OT U30rHYThbIX NpenaTcTeui; [Bynydyesas MHTEpPGEPEHLNS BONTH HA MOBEPXHOCTU
BoAbl; [npakums BONH HA NOBEPXHOCTM BOAbI HA KpaTHOW wenn; CTos4me BOMH Ha MOBEPXHOCTM
BOAbl Nepen oTpaxatwwmm bapbepom; AkycTuieckune buexns; dypbe-aHanna 3BykoB; M3yyeHne
6bICTpbIX TpaHcdopMaunii Pypbe: mogenvpoBaHne Pypbe-aHannsa n Pypbe-cnHTe3a;
OnpepneneHne 3aBNCUMOCTU YacTOTbl KonebaHuii CTPyHbl OT ee ANuHbI U HaTsxXeHust; OnpeneneHne
ONHbI BOSTHbI CTOSYMX 3BYKOBbIX BOSH; OnpeneneHne cKopocTn 3Byka B TBepOblx Tenax; NayyeHne
agppekTa onnepa onsa ynbTpas3ByKOBbIX BOJH;

Tema 10. CeBoicTBa rasos. MonekynsipHo - KUHeTM4YecKasi Teopusi
naboparopHas pabora (12 yaca(oB)):

MN3yyeHne bpoyHoBCKOro aBmxeHus; iamepeHue Bsiskoctu rasa; OnpeneneHne KMHeMaTnyeckmx
XapakTepucTNK MONeKyn rasa; 3aBMCMMOCTb TeMNepaTypbl ra3a 0T 0bbema npu NOCTOSAHHOM
nasneHun (3akoH Meir-Jlioccaka); 3aBMCUMOCTb AaBNeHUs rada ot o6bema nNpu NOCTOSHHOM
Temnepartype (3akoH bonng-MapuotTa); 3aBUCMMOCTb TEMNEepaTypbl raza oT AaBneHus npu
noctosiHHOM o6beme (3akoH AMOHTOHA); OnpeaeneHne nokasatens agnabartbl pasHbix ra3os
pe30HaHCHbIM MeToaoM; I3MepeHmne koadhdomumeHTa lNyaccoHa n n3oxopruyeckom Ten1oeMKoCTH
Bo3ayxa; OnpeneneHne cCKOpPoOCTU 3Byka B rasax ; OnpeneneHne 3aBNCMMOCTM CKOPOCTM 3ByKa B
BO34yxe OT Temnepartypsbl; Viccnenosanue acbpekta Ixoyna-ToMcoHa ons pasnnyHblX ra3os;
BooocTpyiiHblin BakyyMHbI HACOC;

Tema 11. MNMpoueccbl nepeHoca
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Mporpamma omcumnnmHel "O6wmin domandeckuin npakTukym (MexaHwuka; MonekynsipHast conamka; nekTpuy4ecTeo u marHetnam; KonebaHums
1 BOMHbI, oNTuKa; AToMHas n soepHas dumsnka)"; 011800.62 Pannodusnka; ooueHT, K.H. HeponeknH O.B. , noueHT, K.H. (BOUEHT)
Ckeopuos A.W. , 3amecTnTenb ampekTopa uHctutyta comankm Taropckuid O.A.

naboparopHas pabora (12 yaca(oB)):

OnpeneneHve TennonpoBOAHOCTN CTPOUTENbHbBIX MATEPUANIOB METOIOM €AUHNYHON MNACTUHbI;
OnpeneneHve TennonpoBoOAHOCTM CTPOUTENbHBIX MATEPUANoB C NMOMOLLbIO 3TalOHa C U3BECTHOM
TennonposoaHocTbio; OcnabneHune donykTyauuin TemnepaTypbl C UCMOMb30BAHWEM MHOTOCMIOMHbIX
cTeHok; OnpeneneHne BA3KOCTM Xuakoct metogom Ctokca; iccnenosaHve 3aByCcMMOCTA
BSI3KOCTW XMOKOCTM OT TemrnepaTypbl U KOHLEHTpauun; IaMepeHne 3aB1UCMMOCTU BA3KOCTM
pacTBopa caxapa OT KOHLEHTpaLmnu;

Tema 12. TennoBble MaLIUHbI. 3aKOHbI TEPMOAUHAMUKN
naboparopHas pabora (12 yaca(oB)):

[MpeBpalieHne MexaHNn4eckom sHeprum B TennoTy lNpespalleHne anekTPMYeCcKon SHeprum B TENNOTY
DPUKLUNOHHbBIE NOTEPW B ABUratene Ha Harpetom Bo3ayxe (Tennosble namepeHus) OnpenenexHve
3pPekTUBHOCTM ABUraTens Ha HarpeToMm Bo3ayxe Kak Tennosoro gsurarens OnpeneneHuve
9PJPEKTUBHOCTIN ABUraTENS HA HArpPeToOM BO34yxe Kak xonoaunbHuka pV auarpamma asuratens Ha
Harpetom Bo3ayxe OnpegeneHne 3aBUCMMOCTN 30GOEKTUBHOCTU TEMMOBOrO Hacoca OT Pa3HoCTU
Temnepatyp M3yyeHne pyHKLMM paclmpuTenbHOro KnanaHa TennoBoro Hacoca AHanus
LMKNNYECKUX NPOLLECCOB B TEMIOBOM HACOCE C NOMOLWbIO anarpamMmbl Mon

Tema 13. CBOMCTBa KOHAEHCUPOBAHHOIO COCTOSIHUA. dDa3oBble nepexonbl
naboparopHas pabora (12 yaca(oB)):

I3mMepeHne noBepXHOCTHOrO HaTSXeHUS MeToaoM oTpbiBa; OnpeneneHne KoagguumeHTa

06 bEMHOr0 paclMpeHns XNaKocTen; MiccnenoBaHve 3aBUCMMOCTI IMHERHOMO PACLINPEHUS
TBEPLAbIX TeN OT TemnepaTypbl; OnpeneneHne yoenbHOM TeNnoeMkocTn Teepabix Ten; OnpeneneHve
yLoEenbHOW TennoTbl Nnapoobpa3oBaHns Boabl; OnpeneneHne yaenbHon TennoTel NNaBNeHNs Nbaa;
HabnioneHne gpa3oBoro nepexona XuakocTb-ra3 B KPUTUYECKO To4Ke; 3anmcb KPUBOW YNpyrocTu
BOASHOro napa - aeneHne no 1 6apa; MNoBblweHne TOUYKM KUNEHNS BOAbl; [OHUXEHNE TOYKM
3amep3aHuns Boabl; iccnegosaHne 3aBUCMMOCTY AaBNEHUS HACbIWEHHOro napa BoAabl OT
Temneparypbl;

Tema 14. NOCTOSAHHBIN 3NEKTPUYECKUN TOK. DNEKTpUYEeCKue n3amepeHus
naboparopHas pabora (4 4aca(oB)):

lMpoBepka 3akoHa OMa 1 naMepeHne yaenbHoro conpoTmneneHns; OnpeneneHne BHyTPEHHEro
conpoTtmBneHus barapeiikn; MNpasnna Kupxroda; envtens HanpsxeHus; AMnepMeTp kak
OMUYECKOe ConpoTuBNEHNE B Lenu; BonbTMeTp Kak oMMYyeckoe COrnpoTUBEHNE B LIEMNW;

Tema 15. dnekTpocratuka

naboparopHas pabora (6 yaca(oB)):

VccnenoBaHne akBMNOTEHUMANBHBIX MOBEPXHOCTEN B 9NEKTPONUTAYECKON BaHHE; [MpoBepka 3akoHa
KynoHa; NamepeHre HanpsaxxEHHOCTM SNEKTPUYECKOro NONS BHYTPW NIOCKOro KOHAEHCATOPa;
OnpepneneHne BENNYUHBI 9IEMEHTAPHOr0 9NEKTPMYECKOro 3apsaa no metoguke MunnnkeHa;
I3mepeHune cnnbl B3aUMOLEACTBUSA MEXAY 3aPSAXKEHHbIMU TENAMU;

Tema 16. MarHuTocTaTuka

naboparopHasi pabora (6 4aca(oB)):

N3mepeHne nHayKuMm MarHATHOro Nons KaTywkn UHOYKTUBHOCTY 6e3 cepaeyHmka; N3yveHune cunbl
B3aMMOOENCTBNS NPOBOOHMKOB C TOKOM; I3MepeHne cunbl, OeACTBYIOWEN HA NPOBOAHNK C TOKOM B
OOHOPOAHOM MarHMTHOM rosne anekTpomarHuTa; iamepeHve cunbl, EeACTBYIOWEN HA NPOBOAHNK C
TOKOM B OHOPOAHOM MarHUTHOM none coneHonpa; OnpegenexHve yaenbHoro 3apsaaa anekTpoHa;
Tema 17. dnekTpomarHUTHast MHAYKLUS

naboparopHas pabora (6 4aca(oB)):

"eHepauns SOC nHOyKuMM B MPOBOASILEN KATYyIKE C MOMOLLbIO MOCTOSIHHOrO MarHmTa; Miamepexuve
9[C nHaykuum B KaTylKe, MOMELLEHHON B N3MeHslWweecs MarHutHoe none; iamepenune 30C
NHOYKUMM B NPOBOASILEN paMKe, OBUXYLEACS B MarHNTHOM rnone; ViamepeHne nHaykumm
MarHMUTHOrO Mons 3eMnu METOLOM BpaLLAOWENCS UHOYKLUNOHHOW KaTYLWKW;

Tema 18. Llenn nepeMeHHOro ToKa

naboparopHasi pabora (8 yaca(oB)):
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Mporpamma omcumnnmHel "O6wmin domandeckuin npakTukym (MexaHwuka; MonekynsipHast conamka; nekTpuy4ecTeo u marHetnam; KonebaHums
1 BOMHbI, oNTuKa; AToMHas n soepHas dumsnka)"; 011800.62 Pannodusnka; ooueHT, K.H. HeponeknH O.B. , noueHT, K.H. (BOUEHT)
Ckeopuos A.W. , 3amecTnTenb ampekTopa uHctutyta comankm Taropckuid O.A.

3apsagnka n paspsaka KoHgeHcaTtopa npy BKIKOYEHWUW M BbIKNIOYEHMM MOCTOSHHOIO TOKA;
OnpepneneHne eMKOCTHOrO CONPOTMBNIEHMS KOHAEHCATOpAa B LIEnn NepemMeHHoro toka; lNepexoaHblie
npouecchl B KaTywke UHOYKTUBHOCTU MPU BKIKOYEHUN N BbIKTKOYEHUM MOCTOSHHOIO TOKa;
OnpepneneHne NHOYKTUBHOIO COMPOTUBAEHNS KaTyLWKN UHAYKTUBHOCTM B LIEMN MEPEMEHHOMO TOKA;
OnpepneneHne nmnegaHca B Lensx ¢ KoHOAeHcaTopamMm 1 OMUYECKUMI COMPOTUBNEHUAMU;
OnpepeneHne nmnegaHca B Lensx ¢ katywkamMmy MHOYKTUBHOCTU 1 OMUYECKMMUN COMPOTUBNEHNSMNA;
OnpepeneHne nmnegaHca B Lensx ¢ KoHaeHcaTtopamm 1 KaTylwkamn UHAYKTUBHOCTM;
MpeobpasoBaHne Toka 1 HanpsixeHus B TpaHcdopmaTope; MpeobpasoBaHne HanpsXeHus B
TpaHcdhopmarope noL HarpysKkou;

Tema 19. HennHenHble aneMeHTbl ANEeKTPUYECKUX Lenen
naboparopHas pabora (6 4aca(oB)):

N3yyeHne BONbT-aMnepHO xapakTepUCTNKM BaKyyMHOro AnoAaa; MayyeHne BonbT-aMnepHon
XapakTepuCcTKM namnbl HakannesaHus; ViccnenoBaHune BoNbT-aMNePHbIX XapakTepUCTUK
NoNynpoBOAHNKOBLIX AN040B; ViccnenoBaHne BonbT-aMNepHbIX XapakTepucTnk bunonspHoro
TpaH3ucTopa; ViccnenoBaHue BONbT-aMNEPHbIX XapakTEPUCTUK MONEBOr0 TPAH3UCTOPA;

Tema 20. nekTpoMarHuTHble CBOMCTBa BELLLECTB
naboparopHas pabora (6 4aca(oB)):

OnpeneneHne noctosiHHo Papanes; ddpdekT 3eebeka. OnpeneneHne Tepmo-O4C Kak PyHKLUNM
pasHoCcTU Temnepatyp; ViamepeHune TeMnepaTypHO 3aBUCUMOCTU CONPOTUBNIEHNSI METaNNoB;
N3mepeHune TeMnepaTtypHOi 3aBMCMMOCTI CONPOTUBNEHMS NONYNPOBOAHMKOB; N3y4eHune npoueccos
HaMarH14YMBaHus;

Tema 21. DnekTpoMarHUTHble KonebaHusi U BOJHbI
naboparopHasi paborta (6 4aca(oB)):

CB0b0HblE anekTpoMarHuTHole konebaHus; MNooaepxaHme anekTPOMarHMTHbIX KonedbaHui
NoCpeacTBOM MHAYKTMBHOrO TPEXTOYEYHOrO CoeanHeHns Metogom Xaptnu MayyeHne
pPacnpoCTPaHEHNS 3NEKTPOMArHNTHbIX BOSH AELMMETPOBOr0 AmManasoHa B ABYXMPOBOLHOW NMHUN;

Tema 22. eoMeTpUuyeckas ontmka
naboparopHasi pabora (8 yaca(oB)):

N3yyeHne xona nyveit n onpeneneHne okKyCHOro paccTosiHMs TOHKO NnH3bl; M3yyeHne xona
nyyer B NPSIMOYronbHOM npuame; M3yyeHune xona nyyei B BbiMykno-BOrHYTOM CPEPUHECKOM
3epkane; N3yyeHune xona nyyeit B nnockonapannenbHoi NnacTuHKe U onpeneneHne nokasarens
npenomneHns ctekna; OnpeneneHne NMHenHbIX pa3mMepoB 1 nnowanein 06 bekTOB C NOMOLLbIO
Mukpockona; OnpeneneHne koadbuumeHTa NPenoMIEHNs CTEKNSIHHOM NnacTUHKK; 1amepeHne
nokasartenein NpenomMneHns pacTBOPOB MULEPUHA 1 ONpeaeneHne HeM3BeCTHOM KOHLEHTPaUnK;
Onpepnenenue f cobupatowein nmH3bl; Onpenenerne f cobuparowmx NnMH3 Metoaom beccens;
OnpepneneHue f cobupatowein nMH3bl aBTOKONNMMAaLMOHHBIM MeToaoM; OnpeaeneHue f
pacceuatowwei nnH3bl; Onpenenerne f cobrparowein n paccenBaroLert MH3 C NOMOLLbIO
napannenbHblX Ny4koB ceeTa; OnpeneneHne NonoXeHui rnaBHbIX ONTUYECKUX MNOCKOCTEN U
0OKYCOB OMTUYECKOM CUCTEMbI, COCTOSILLEN U3 OBYX NNH3;

Tema 23. PacnpocTpaHeHue cBeTa B U3OTPOMNHbIX cpenax. [ilucnepcua ceeta
naboparopHasi paborta (6 4aca(oB)):

OnpegneneHve npenomasowero yrna npuamsl; OnpegeneHne nokasarens NpenomMneHns u
ancnepcuun marepuana npuambl; OnpegeneHne nokasaTens npenoMeHns XnaKkocTu;
OnpegneneHve nokasarenen NpenomMneHns BoObl 1 aKpunoBOro CTekna ¢ MOMOLLbIO Na3epHOro
nanbHomepa; OnpeneneHne nokasarens NpenomMneHns Npuamsl; MigeHTndgurkaums pactsopos no
cnekTpam nornouweHust; Npoeepka 3akoHa byrepa-IlambepTa-bepa; OnpeneneHne HeM3BeCTHOM
KOHUeHTpauun pacTtsopa; Pernctpauns cnektpa nanydeHms ConHua n oTHeceHune
dopayHrooepoBbIX MMHUI K XMMUYeckmuM anemeHtam; ConoctaeneHune cnektpa ConHua co cnekTpom
nanydeHunsa Na;

Tema 24. U3nyyeHune cBeTa
naboparopHasi pabora (6 4aca(oB)):

V|3yqu|/|e 3aBNCUMOCTN OCBELWEHHOCTN OT PACCTOAHUA 0O NCTOYHMKA; CﬁopKa YCTAHOBKU U
nony4yeHmne 3asBMCUMOCTN MOLWHOCTN, |/|3nyl4aeM0|71 TEeNOoM, OT ero Temrneparypbl;

Tema 25. OTpa)KEHVIe n npenoMsieHne ceeta Ha rpaHvue OByx ouU3d1eKTpukos
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Mporpamma omcumnnmHel "O6wmin domandeckuin npakTukym (MexaHwuka; MonekynsipHast conamka; nekTpuy4ecTeo u marHetnam; KonebaHums
1 BOMHbI, oNTuKa; AToMHas n soepHas dumsnka)"; 011800.62 Pannodusnka; ooueHT, K.H. HeponeknH O.B. , noueHT, K.H. (BOUEHT)
Ckeopuos A.W. , 3amecTnTenb ampekTopa uHctutyta comankm Taropckuid O.A.

naboparopHas pabora (6 4aca(oB)):

C6opKa N IOCTNPOBKA ONTUYECKON CXeMbl ons N3y4eHns 3aBUCUMOCTU KO3PPMLUMEHTA OTpaxXeHns
OT yrna nageHuna n nondpundadnn nanarowero N3ny4eHns; MccneposaHne 3aBUCUMOCTU
KoappuumreHTa oTpaxeHnsa ot yrna nageHnsa n nonsapusaunm nagaroLwero ceeTa; OnpeueneHme
nokasartend npesioMnieHnsa NnacTnHKn; Onpe,u.eneHme cTteneHun nondapmn3aumm eCteCTtBeHHOro ceeTta,
OTPaXeHHOoro ot CTEKNAHHOW NNAaCTUHKW;

Tema 26. UHTepcpepeHLUs cBeTa
naboparopHas pabora (8 4aca(oB)):

OnpepneneHne paccTosaHNS Mexay KorepeHTHbIMU nctoyHnkamm; OnpeaeneHne onvHbl BOMHbI
nasepHoro nanydyeHus; KOcTnposka ontuyeckoin cxembl ?3epkano Jinoinpga? v HabnooeHue
NHTEPdIEePEHLNOHHON KapTunHbl; Coopka ycTaHOBKM anst HabniogeHus konew HotoToHa B cxemax ?Ha
npoceeT? n ?oTpaxexHne? HabnogeHme koneu HoioToHa B 6€10M 1 MOHOXPOMAaTU4eCKOM CBETE;
OnpepeneHve paanyca KpMBM3HbI NMH3bI B ycTpoicTee ?Konbua HetotoHa? OnpeneneHve onuHbl
BOJHbI U3NTy4eHNst HaTpueBol namnbl; COopka v KCTMPOBKA YCTAHOBKU 4151 HAbNMoAeHNS
nHTEeptepeHunn ccpepuydeckmx BonH; HabnogeHme namMeHeHnin MHTEPEEPEHLMOHHON KapTWHbI NPy
N3MEeHEeHNN TemrnepaTypbl BO34yxa U PacCTOAHNS MeX Oy KOrepeHTHbIMN NCTOYHUKAMU;
OnpepneneHne OnnHbI BONMHbI U3nyyYeHNs nasepa; OnpeneneHne cnektpanbHbix XapakTepucTuk
NHTEePdEPEHLMOHHbBIX CBETOOUIBTPOB (HOpManbHOe nageHune); AHann3 3aBUCMMOCTEN
NHTEPMPEPEHLNOHHbBIX CBETOUNBTPOB OT yrna nageHus.

Tema 27. Oucppakums ceeta
naboparopHasi pabora (8 waca(oB)):

Cbopka ycTaHOBKM An1a HabnoaeHns aucppakumnm Ha wenvm AHanm3 ugpakLMoHHON KapTUHbI ¢
nomoubto cuctembl VideoCom OnpepneneHne 3aBMCUMOCTU PacCTOSHUS 00 N-Or0 MUHUMYMa OT ero
nopsiaka OnpeneneHve WYPUHBI Wenv no AmdpakLmMoHHok kaptuHe Coopka v ICTUpoBKa
yCTaHOBKW Ons HabnoaeHns oudopakumm Ha nepmoanyeckmx CcTpykTypax. HabnioneHue
ANPPaKUNOHHBIX KAPTUH OT OLHOMEPHbIX PEWETOK C pasnnyHbiM nepuogom OnpeneneHne OnuHbl
BOJIHbI U3ny4eHuns nazepa OnpegeneHne nepuona amdpakuMoHHon pewetkn OnpeneneHvne
A/anasoHoB YrioB audppakumm B cnektTpax pasnuyHbix nopsakos OnpegeneHne oivH BOMH
Habnogaemoro nanydeHmns OnpeneneHne yrnoBo 4MCNEPCUM U paspeLlaroei CnocobHOCTM
OMPPaKLMOHHON pelweTkn BuadyansHoe HabnoaeHne pokycMpoBKy CBETOBOM BOMHbI P31,
OnpeneneHuve paguycos 30H ®peHens D3I Pernctpauns cnektpa nsnyyeHus HeoHa npu
pasnunyHbIx nonoxeHunsax d3M1.

Tema 28. PacnpoctpaHeHue cBeTa B aHU30TPOMHbIX cpenax
naboparopHas pabora (5 4aca(oB)):

M3yyeHne 3aBUCMMOCTM MHTEHCMBHOCTM CBETA OT yrna mexay nonspmuaartopamu; [llposepka 3akoHa
Mantoca; OnpeneneHune rnaBHbIX HanpaBneHWi KPUCTaNIMYECKO nnactTuHky NonyyeHne n
nccnenoBaHne Nonsipu30BaHHONO CBeTa C NOMOLLbIO KPUCTaNINYeCcKom NnacTuHkn A/4; MNMonyyeHune n
nccnegoBaHue NoNsiPU30BaHHOIO CBETa C MOMOLWbIO NNacTUHKKM ?A/27?; HabniooeHne n nuamepeHmne
3aBUCMMOCTM yrna BpaweHms nnockocTy nonsapudaumm ot A; OnpeaeneHne yoensHom NoCTOSAHHOM
BpaLleHnsa pacTeopa caxapa; ccnenosaHne 3aBUCUMOCTM NOCTOSIHHON BpalleHMs pacteopa
caxapa ot A; lNpoeepka 3akoHa bro; Kannbpoeka MmarHuTHoro nons; ViccnegosaHue 3aBUCMMOCTH
yrna nosopoTta naockoCT NoNApu3aummn oT BENNYNHbI MHOYKLUUN MAarHUTHOMO NONS;

Tema 29. CnekTpbl aTOMOB
naboparopHas paborta (16 yaca(oB)):

Onpegnenexve onnH BonH Ha, Hb, Hg no BooopoaHbiM nuHmsam cepumn banbmepa; HabnoneHne
pacienneHs banbMepoBCKOM cepun NNMHWUIA cnekTpa aentepus (M30TOMHOE paclienneHune);
Buayanunsaums cnektpanbHbIX TMHUIA HEPTHBIX ra30B 1 Napos MeTannos ; KonnyectseHHoe
N3y4yeHne cnekTpa nornoweHnsa HaTpus;

Tema 30. PyHaameHTaNbHble 3KCNEPUMEHTbl aTOMHOW (PU3UKKN

naboparopHas pabora (18 yaca(oB)):
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OnpepneneHne NocTosHHOM NMnaHka ¢ ncnonb3oBaHNEM NHTEPXEPEHUMOHHBIX onnbTPOoB; OnbIT
dpaHka-epua ¢ pTyTbto; OnbiT PpaHka-lepua ¢ HeoHoM; HabnooeHne HopManbHoro adodoekTa
3eemaHa B NonepeyHon 1 NpoaobHON KOHAUIypaumm - CNEKTPOCKOMNUS C NCMONb30BaHNEM
atanoHa ®abpu-llepo ; IamepeHne 3aBUCMMOCTU paclenneHns KPacHo NIMHUN KaaMusl oT
BENNYUHBI MArHUTHOrO MOJIS - CMEKTPOCKONUS ¢ 1crofb3oBaHneM atanoHa Pabpu-Mepo;

Tema 31. dPyHaameHTaNnbHble 3KCNEPUMEHTbI saepHON hU3UKKN
naboparopHas pabora (10 yaca(oB)):

CraTncTnyeckne oTKNOHEHNS NPU N3MEPEHUN CKOpOCTen cyeTa; KonnyectBeHHOE nayyeHune
adbgpekta KomntoHa B ramma-amnanasoHe; PaccesHne Pesepdhopaa: namepeHne 3aBncrMmMocTm
CKOPOCTW paccesHns OT yrna n atToOMHOro HoOMepa;

Tema 32. OcnabneHue anbpa-, 6eTa- U raMma-n3ny4yeHusi BELLLECTBOM
naboparopHas pabora (6 4aca(oB)):

OcnabneHue n3nyyeHns B BelwecTse; [lpoBepka 3aBUCMMOCTM ocnabneHns 6eta-uanyyeHuns ot
paccTosHus ; MNMornoweHne raMma-n3nyyeHns BEIECTBOM;

Tema 33. Anbdpa-cneKkTpockonus
naboparopHasi paborta (6 4aca(oB)):

Anbha-cnekTpockonms paamoakTnBHbIX 0bpasuos; OnpeneneHne noTepy sHeprum
anbga-nsny4eHuns B sosayxe; OnpeneneHne NoTepu aHeprumn anbga-n3ny4yeHns B antoMMHUN 1

3onote; OnpeneneHne Bo3pacTa C NCMONb30BaHMEM obpa3ua panns-226; 3anncb XxapakTepucTmku
cyeTHo Tpybku Meitrepa-Mionnepa ¢ TOPLEBBIM OKOLIKOM;

Tema 34. bera-cnekTpocKkonus
naboparopHasi pabora (6 4aca(oB)):

3anucb 6eTta-cnekTpa ¢ NOMOLLbIO CLUMHTUANSILMOHHOIO c4yeTymka; CUHXPOHHOCTb 1 g-g yrnoBas
Koppensiumst npu 6eta-pacnage;

Tema 35. NaMma-cnekTpockonusi
naboparopHasi paborta (6 4aca(oB)):

06Hapy>|<eH|/|e ramma-mnanydyeHums ¢ noMOLWbiO CUNHTUNIALUNOHHOIO CHeT4nKa, 3anncb u KaJ'IVI6pOBKa
ramma-cneKkTpa; MornoweHwne raMmma-mnany4eHuns; O6Hapy>|<eHv|e M OoLeHKa akKTUBHOCTIU

pannoakTUBHbIX 00Pa3LI0B;

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMINHBI (MOLYNISA)

Bupbl
N Paspen Cemect Hepens | camocTtositenbHom [TpynoemMKOCTb ;%%%:Lﬁg:;gzg;
AducumnnnuHel pcemecrpa paboTbl (B yacax) 260TbI
CTYeHTOB P
Tema 1. MeToabl
OLIEHKW CNyYamnHbIX
o NoaroToBka K
1. [norpewHocten TexHnka 1 3 o?fe? oBka 2 oTyet
NPOCTENLWNX N3MEePEHUI y
Tema 2. Kunematumk NnoaroToBka K
2. | EMa eMarmka 1 | 4-14 |noAroToska 4 otyer
MatepuanbHOM TOYKK oT4yety
Tema 3. Knunematumka noaroToBka K
N . 1 4-14 4
3 TBEPLOro Tena oT4yety oTHeT
Tema 4. lnHammk NoaroToBka K
4.|Tema 4. HuHamaka 1 | 4-14 |loAroToska 6  |otuer
MaTepuanbHON TOYKK oTyerty
Tema 5. uHamuka noaroToBka K
B | 1 4-14 Tyer
: TBEPLOro Tena oT4yerty 6 oTHe
PeructpaumnoHHbiin Homep 690814 OBAEKTPOHHEH
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Buabl
N dDopMbl KOHTPONSA
Pasnen Henens | camocTtositenbHoM [TpynoeMKOCTb b
N AducumnnuHbl CeNIechcemecrpa paborthbl (B yacax) caMOCTa%’gfb':bHow
CTYyAOEeHTOB P
Tema 6. 3aKOHbI
COXpaHeHus nMnynbca,
6. |[MexaHun4yeckon aHeprun,| 1 4-14 g?fg?TOBKa K 6 oTyet
MOMEHTa uMnynbca y
v Tema 7. MexaHnuyeckue y 4.14 |NOAroTOBKA K 6 oTyeT
" [konebaHus oTyeTy
Tema 8.
g [Tema 8. MexaHuka 1 4-14 |MOAroTOBKA K 4 oTyer
ynpyrux cpen oT4yety
Tema 9. BonHbl B noaroToBka K
. 1 4-14 4 T
9 yrnpyrux cpegax oT4yerty oTHeT
Tema 10. CsoricTBa
10.|razoB. MonekynspHo - 2 3-14 g?fergTOBKa 5 10 oT4yer
KUHeTn4eckas teopus y
Tema 11. lNpouecceol nogroToBska K
11. 2 -14
nepeHoca 3 oTyeTy 10 oTHeT
Tema 12. Tennosble
12.|MawwmnHbl. 3aKOHbI 2 3-14 g?fergTOBKa 5 10 ortyer
TepMOONHAMUKN y
Tema 13. Csoiictea
KOHOEHCMPOBAHHOIO i noaroToBka K
13. cocTosiHMSA. dDa3oBble 2 3-14 oT4yerty 12 OoTHET
nepexonpl
Tema 14. [oCTOAHHbBIV
NEKTPUNYECKUI TOK. i NnoAroToBka K
14. onekTpuyeckmne 3 3-14 oT4yerty 4 oTHeT
N3MepeHns
Tema 15. NnoAroToBka K
15. anekTpocTatuka 3 3-14 oTyety 3 oTHeT
Tema 16. NoAroToBka K
16\ Marnurocraruka 3 3-14 oTyeTty 4 oTHeT
Tema 17. NnoAroToBka K
17.|9nekTpoMarHnTHas 3 3-14 oTyeT 4 ortyer
NHOYKUMS y
Tema 18. Lenwu NOAroToBKa K
18. -
8 NepemMeHHoro Toka 3 3-14 oT4yerty 4 oTHeT
Tema 19. HenuHeriHble
19.|anemeHThbl 3 3-14 g?fer?TOBKa K 2 oTyet
9NeKTpU4ecKunx uenen y
Teua 20. NnoAroToBka K
20./9nekTpoMarH1MTHbIe 3 3-14 oTyeT 2 otyer
CBOWCTBA BeLeCTB y
Tema 21. NnoAroToBka K
21./9nekTpoMarHuTHbIe 3 3-14 oTyeT 2 oTyet
KonebaHns 1 BOMHbI y
Tema 22. NnoAroToBka K
22.| eomeTpuyeckas 4 3-14 oTyeT 4 oTyet
onTuka y
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Buabl
N dDopMbl KOHTPONSA
Pasgen Hepens | camocTositenbHON [TpyAoOeMKOCTb "
N AducumnnuHbl CeNIechcemecrpa paborthbl (B yacax) caMOCTa%’gfb':bHo"'
CTYyAOEeHTOB P
Tema 28.
PacnpoctpaHeHue
23.|cBeTa B U30TPOMHbIX 4 3-14 g?fg?TOBKa K 3 oTyet
cpenax. ducnepcuns y
ceeTa
Tema 24. N1anyyeHwne NOAroToBKa K
24. cBeTa 4 3-14 ey 3 oTyeT
Tema 25. OTpaxeHue n
npenomneHne ceeta Ha i noaroToska K
25. rpaHunLe aByx 4 3-14 oTyety 3 ortyer
ON3NEKTPUKOB
Tema 26. NOAroToBKa K
26-\intepcpepeHuns ceeta | 4 314 oryery 4 oTHET
Tema 27. dudpbpakums NnoaroToBka K
27. cBeTa 4 3-14 oTyety 4 ortyer
Tema 28.
PacnpocTtpaHeHue nogroToBska K
28. cBeTa B aHU30TPOMHbIX 4 3-14 oT4yety 3 oTHeT
cpepnax
Tema 29. CnekTpol NnoaroToBka K
29. ATOMOB 5 3-14 oTyety 3 ortyer
Tema 30.
dyHOamMeHTanbHble NoAroToBKa K
30. 9KCMEepPUMEHTblI aTOMHOM > 3-14 oTyeTy 3 oTHeT
pumankn
Tema 31.
dyHOaMeHTanbHble noaroToska K
31. 9KCNEePUMEHTbI AAEPHOM 6 3-14 oTyeTy / oTHeT
dPU3NKn
Tema 32. OcnabneHne
anbda-, beta- u ) noaroToBska K
32. ramma-m3snyyeHus 6 3-14 oTyeTy / oTHeT
BELeCTBOM
Tema 33. NnoaroToBka K
33. Anba-cnekTpockonms 6 3-14 oTyeTy / oTHET
Tema 34. NnoAroToBka K
34. Beta-cnektpockonus 6 3-14 oTyeTy / oTHeT
Tema 35. noaroToBka K
35. ["amMma-cnekTpockonus 6 3-14 oTyeTy 6 oTHeT
NTtoro 173

5. O6pa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

CamocTosaTenbHas paboTta CTyLEeHTOB B COBPEMEHHbIX hranyeckux nabopatopusix (Bknoyas paboty
B rpynnax).

Pasbop pe3ynbTaToB peanibHbIX 3KCMEPVMEHTOB.

Vicnonb3oBaHue B I'IpOCpeCCI/IOHaﬂbHOI‘/‘I OEeATENbHOCTN COBPEMEHHDbIX IT-TexHOnornn BkNoYas
KOMIMbKOTEPHbIE CUMYNALNN, NHTEPHET PeCypChbl.

100% ayauTopHbIX 3aHATUIA NPOBOAATCS B aKTUBHO MHTEPAKTUBHOW doOpMe.

PernctpaunoHHbii Homep 690814
CtpaHnua 14 n3 26.
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1 BOMHbI, oNTuKa; AToMHas n soepHas dumsnka)"; 011800.62 Pannodusnka; ooueHT, K.H. HeponeknH O.B. , noueHT, K.H. (BOUEHT)
Ckeopuos A.W. , 3amecTnTenb ampekTopa uHctutyta comankm Taropckuid O.A.

6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. MeToabl OLLeHKM ClyYarHbIX NorpeLuHocTer TexHuKa npocTenLinX usmepeHun
OTYeT , NPUMEPHbIE BONPOCHI:

I/I3MepeH|/|e paCCTOSIHMVI C NOMOLWbIO naMepuTens I'ﬂy6VIHbI M TOJIWNHbI C BEPHbEPOM; I/I3MepeH|/|e
paCCTOHHI/IVI C NOMOLbIO MUKPOMETPA; Onpeﬂ,eneHVle obbema 1 NNOTHOCTK TBEepOdblX TenN

Tema 2. KuHemaTuka MatepuanbHOW TOUYKU
OTYeT , NPUMepPHbIe BOMPOCHI:

3y4yeHne paBHOYCKOPEHHOIO ABUXEHUSI C UIBMEHEHNEM HanpPaBneHns ABMXeHNs Ha obpaTHoe -
Peructpauns n aHanua naHHbix ¢ nomouwbto VideoCom; PaBHOMepHOEe nocTynaTenbHOe U
BpalarenbHoe ABnXeHne B 2x koopamHatax KpnBonuHenHoe aBNXeHne Ha HakIOHHOW Ma0CKOCTU

Tema 3. KuHematuka TBéporo tena
OTYET , NPUMEPHbIE BONPOCHI:

3aBMCMMOCTb MPONAEHHOMO MyTK OT BPEMEHW NS BpalaTenbHOro ABMXeHns - MNMonyyeHne n aHanna
rpadgovkos ¢ nomoubto CASSY

Tema 4. IvHamnka matepmanbHON TOYKU
OT4YeT , MPUMEpPHbIE BONPOCHI:

HaknoHHas NnockOoCTb: N3MEPEHNE KOMMOHEHT CWI, NapannenbHbiX 1 NepneHanKynsapHbIX HaKIOHHOM
nnockoctu; OnpeneneHne KoahpuumneHTa TpeHMS NOKOS Ha HAKNOHHOM NAOCKOCTN TpeHne nokos,
CKONbXeHus, kayeHns; Nposepka Nepeoro 1 BTOPoro 3akOHOB HboTOHA ANS NPSAMONNHENHOMO
OBUXeHus - Pernctpaums n aHanna gaHHbix ¢ nomouwbto VideoCom; M3yyeHne paBHOYCKOPEHHOTO
LBVXEHUSI C UBMEHEHWEM HaMpaBNeHns OBUXEHNS Ha obpaTHoe - Permctpauust 1 aHanna AaHHbIX ¢
nomouwbto VideoCom; TpeTuii 3aKkoH HbloTOHa 1 3aKOHbI yaapa - Perncrpauns n aHanua gaHHbIX ¢
nomoubto VideoCom

Tema 5. luHaMuka TBépOOro tena
OTYeT , MPUMEPHbIE BOMPOCHI:

[MpoBepka OCHOBHOrO ypaBHEHUS OANHAMUKU BpawaTtenbHOro ABuxeHns - lNonyyeHve n aHanns
rpacgovkos ¢ nomoublo CASSY;; Npeueccns rmpockona; Hytauusa rupockona; MoMeHT nHepumm ten
pasnuyHomn goopmbl; MNposepka Teopemsbl WtenHepa; OnpeneneHne MOMeHTa HepLUnn

Tema 6. 3aKOHbI COXpaHeHusa nMnynbca, MeXxaHu4yeckomn 9Heprmm, MOMeHTa umnynbca
OTHEeT , NPpUMEpPHbIE BOMPOCHI:

KnHeTnyeckas aHeprusa tena, OBUXYLWErocs paBHOYCKOPEHHO - Permctpaumsa n aHann3 gaHHbIX ¢
nomouwbto VideoCom; SHeprns n nmnynbc Npu ynpyrom yaape - VIamepeHns ¢ Mcnonb3oBaHMEM ABYX
M-06pasHbiXx CBETOBbIX BOPOT; QHEprus n NMnynbLCc Npu Heynpyrom ygape - amepenus ¢
ncnonb3oBaHneM OByx -06pa3Hbix CBETOBbIX BOPOT; PeakTnBHOE ABMXEHME: 3aKOH COXPaHEHNS
nMnynbca n Tpetuin 3akoH HbtoToHa; CoxpaHeHne MOMeHTa UMMynbca B Cliydae ynpyroro yaapa npu
BpauweHun; CoxpaHeHne MOMEHTa UMMyfbca B Cllydae Heynpyroro yaapa npv spatweHunn; Ynpyrum
yoap B OByx koopauHartax; Heynpyrui yoap B ABYX KoopauHaTax

Tema 7. MexaHuuyeckue KonebaHus

OTYeT , NPUMEpPHbIEe BOMPOCHI:

KonebaHusa npyXnHHOro MasitHuka - Permctpauus npoinaeHHoro nyTu, CKOPOCTU U YCKOPEHWS C
nomouwpbto CASSY; OnpeneneHve 3aBMcMMOCTA neproaa konebaHnii Npy>XMHHOrO MasiTH1Ka OT
Macchbl rpy3a; BblHyXAeHHbIE FaPMOHNYECKME 1 Xa0TUYECKUE KPYTUNbHbIE KOnebaHus - UaMepeHust ¢
nomoubio CASSY CsobonHble KpyTuibHble KonebaHus - namepeHns ¢ nomouwbto CASSY;
CBs3aHHble MasATHUKU - Pernctpaums n aHanna gaHHbix ¢ nomouwpto VideoCom; OnpeneneHve
yCKOPEeHUsi CBOBOAHOrO NafeHns ¢ NoMoLLbio 060pOTHOro MasiTHUKa; OnpeaeneHne yCKopeHUs
CcBOOOHOrO NafeHNst C NOMOLLbIO MaTEMAaTUYECKOrO MasTHUKA; VIaMepeHne rpaBmuTaLMoOHHON
MOCTOSIHHOW C NMOMOLLbIO KPYTUNbHbIX BecoB KaBeHauwa - 3anncb OTKNOHEHUS 1 aHaNN3 pe3ynbTaToB
¢ nomouwpbio NK gatynka nonoxexusa n PC

Tema 8. MexaHuka ynpyrux cpen,
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OT4eT , NPpMUMEpPHbIE BOMPOCHI:

WccnenosaHme ynpyroro u nnacTMYHOro pacwnmpeHmeM MeTanimyeckon NpoBONOKU - 3anncb 1
oueHka ¢ nomouwbto CASSY-ycTpoiictea; OnpeneneHme cCKOpoCTM 3ByKa B TBepObIX Tenax

Tema 9. BonHbl B ynpyrux cpenax
OTYeT , NPUMEpPHbIEe BOMPOCHI:

"eHepaumsa KpyroBbixX U NMMHENHbIX BOASHbIX BOMH; MprHumn NoireHca npMMeHUTENbHO K BOOSHbIM
BO/IHaM; PacnpocTpaHeHne BoASIHbIX BOMH HA ABYX pas3nnyHbIx rnybuHax MNpenomneHne BoasiHbIX
BONH; 9ppekT Ldonnepa ona BoasHbIX BONH; OTpaxeHne BOASHbIX BOMH OT MAOCKOro NpensaTcTBumS;
OTpaxeHne BOOSHbIX BOMH OT U3OrHyTbIX NpensTcTeuniA; [1Byny4yeBas UHTeEpdepeHUmns BOASHbIX BOJH;
OnbiT JInopa ¢ BoasiHeiMy BonHamu; Jndopakums BOASHBIX BOMH HA WeNu 1 NpensaTCTBUN;
Ounppakumns BogsHbIX BOH Ha KpaTHOM wenu; CToa4mne BoASHbIE BOMHbI Nepes oTpaxarowmm
b6apbepom; AkycTnyeckume brnenus - 3anucb ¢ nomoubio CASSY dDypbe-aHanna 3BykoB; V13yyeHne
6bICTpbIX TPaHcGopMaunin Pypbe: mogenvpoBaHne Pypbe-aHannsa n Pypbe-CnHTE3a;
OnpepneneHne 3aBNCUMOCTI YacTOTbl KonebaHuiA CTPyHbl OT ee ANuHbI U HaTsxeHus; OnpeneneHne
LNNHbI BOMHbI CTOSYMX 3BYKOBbIX BOJSH; N3y4yeHune adodbekTa [Jonnepa ans ynbTpasByKOBbIX BOJH

Tema 10. CBoncTBa rasos. MonekynsipHo - KWUHeTM4YecKas Teopus
OTYeT , MPUMEPHbIE BOMPOCHI:

BpoyHoBCcKkoe OBUXEHME YacTumL, caxn; 3aBMCMMOCTb TemnepaTtypbl ra3a oT obbema npu
MOCTOSIHHOM AaBneHun (3akoH Neit-Jlroccaka); 3aBMCMMOCTb AaBNeHNs rasa oT obbema npu
NOCTOSIHHOM Temnepartype (3akoH bonna-MapuoTtTta); 3aBMCUMOCTb Temnepatypbl ra3a oT AaBNeHus
Npw NOCTOsIHHOM 0b6beMe (3akoH AMOHTOHA); OnpeneneHune nokasatens agnabdbatol Cp/CV pasHbix
rasoB C MCNONb30BaHMEM Mpubopa Mo N3y4eHnIo yNpyroro pe3oHaHca ra3os; ViamepeHue
KWHEeMaTnyeCckumx xapakTepuCcTukK Monekyn sosayxa; ekt Ixoyna-TomcoHa B BO34yxe, renuu,
Yyrnekucnore;

Tema 11. MNMpoueccbl nepeHoca
OT4YeT , MPUMEPHbIE BONPOCHI:

OnpepneneHne TennonpoBOAHOCT CTPOUTENbHBIX MaTepuanos METOAOM €AUHNYHON NNaCTUHbI;
OnpepneneHne TennonpoBOAHOCTI CTPOUTENbHBIX MaTepPUanoB C NOMOLLbIO 3TanoHa ¢ M3BECTHOW
TennonpoeoAHocTbio; OcnabneHne nykTyauunin TemnepaTtypbl C UCMONb30BaHNEM MHOFOCTOMHbIX
cTeHok; Cbopka WaprkoBOro BUCKO3UMETPa ANs onpeaeneHunst BA3KocTn xunakoctu; LWaprkosbii
BUCKO3UMETP: U3MEPEHMNE 3aBUCMOCTM BS3KOCTU HbIOTOHOBCKOW XWOKOCTM OT TeMMepaTypb;
LLlapunkoBbIit BUCKO3UMETP: M3MEPEHMNE 3aBMCMOCTM BS3KOCTU pacTBopa caxapa OT KOHLEeHTpauum;

Tema 12. Tennosblie MaLLIUHbI. 3aKOHbI TEPMOAVUHAMUKMW
oTYeT , NPUMEPHbIE BONPOCHI:

MpeBpaleHe MexaHM4eCKOn aHeprum B TeNNOTy - Pernctpaumsa n aHanna gaHHbIX C MOMOLLbIO
CASSY; lNpeBpalueHne anekTpruyeckomn aHeprum B Tennoty - nameperuns ¢ CASSY; dpukLMOoHHbIE
noTepw B ABUratene Ha HarpeTom Bo3ayxe (Tennosblie n3amepeHuns); OnpeneneHme apPEKTUBHOCTH
LBUratens Ha HarpeTom Bo3ayxe kKak TennoBoro asurarens; OnpeneneHve ahPEKTUBHOCTHN
LBUratens Ha HarpeToMm Bo34yxe Kak XonoaunbHuka; pV amarpamMma ABuratens Ha HarpeTom
BO34yxe - 3anucb 1 aHanna ¢ nomouwpto CASSY ; OnpeneneHue 3aBUCUMOCTN 3XHEKTUBHOCTU
TENNOBOro Hacoca OT PasHOCTK Temnepatyp; N3yyeHne doyHKLMM paclumpuTeNnbHOro kKnanaHa
TENNOBOro Hacoca; AHann3 LMKINYECKMX NPOLLECCOB B TEMIOBOM HACOCE C MOMOLLbIO Anarpammel
Monbe;

Tema 13. CBoncTBa KOHAEeHCUPOBaHHOIo COCTosIHUS. da3oBble nepexoabl
OT4eT , NPpMUMEpPHbIE BOMPOCHI:

ViamepeHne 3aBUCUMOCTN NMHENHOrO pacWwupeHns TBepablx Ten o1 Temnepatypbl; OnpenenexHune
KoadpdpuumeHTa 06 beMHOro paclumpeHuns xmakocten; OnpeaeneHne yaenbHo TennoemMKoCTy
TBEPAObIX TEN; MIaMepeHne NoOBEPXHOCTHOrO HaTSAXEeHNs MeTo4oM OoTpbiBa - Permctpauns n aHanus
HaHHbIX ¢ nomouwbio CASSY; N3MepeHne NoBEPXHOCTHOrO HaTSAXeHNs METOLOM OTPbIBa;
OnpepneneHne yoenbHo TennoTel NnapoobpasoBaHnst Boabl; OnpenenexHne yaoenbHom TennoTol
nnaeneHns nbaa; 3anncb KPMBOI ynpyroctn BoasHoro napa - JaeneHve oo 1 6apa; HabnioneHne
(ba30BoOro nepexona XuakocTb-rad B KpUTUYECKOW ToYKe; MNMoBbIWEeHNE TOYKN KUNEHNS BOLAbI;
[MoHMXeHWe ToYKM 3aMep3aHns Bo4bl;

Tema 14. NOCTOSAHHBIN 3NEKTPUYECKUN TOK. DNEKTpUYeckrue namepeHus
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OT4eT , NPpMUMEpPHbIE BOMPOCHI:

ﬂpOBepKa 3akoHa Oma un n3aMepeHmne ynenbHoro ConpoTuBIIEHNUA; OnpeueneHme BHYTPEHHEro
conpoTueBneHns 6aTape|7|K|/|; I/I3MepeH|/|e TOKa 1 HanpsaxeHunsa Ha CornpoTmBneHnsAax, Coe AMHEHHbIX
nocnenoearte/ibHO 1 napannenbHo; LeneHwne HaI'IpSI)KeHI/IVI C NOMOLbIO NOTEHUMOMETPA,; MocToBas
cxema YUTCTOHa; AMnepMeTp Kak OMn4eckoe CconpoTnBneHne B CXeme; BOJ'IbTMeTp Kak oMmnyeckoe
conpoTmneneHne B CXxeme

Tema 15. dnekTpocratuka
OTYET , MPUMEPHbIE BOMPOCHI:

IMpoBepka 3akoHa KynoHa - Pernctpauusa n aHanms gaHHblx ¢ nomouwpbto CASSY; Busyanusaums
9KBUMNOTEHLUMANbHBIX MOBEPXHOCTEN; VI3MepeHne HanpsaxXEHHOCTM SNEKTPUYECKOrO NONS BHYTPU
MNOCKOro KoHaeHcartopa; NamepeHne HanpsXXEHHOCTN 3NEKTPUYECKOrO NOS BHYTPM NAOCKOro
KOHAeHcaTopa Kak PyHKUMM OnanekTpuka; NamepeHmne HanpsaxXEHHOCTU SNEeKTPUYECKOro nons
3apsiKeHHOoI copepbl Nepen NpoBoAsiWE NNAaCTUHOM (MeTo 3epKanbHOro oTobpaxeHus 3apsna);
OnpegneneHune noctosHHoW dapanes; OnpeneneHme BennymHbl 3IEMEHTAPHOMO 3NEKTPUYECKOro
3apsaga no metoauke MunnukeHa. ViamepeHne HanpsxXeHns KoOHgeHcaTopa, Npu KOTOPOM Kannu
Macna Haxo4sTCs B NOABELWEHHOM COCTOSIHUN U ckopocTu ¢ nomoubto CASSY; OnpeneneHune
BEIMYMHbI 9IEMEHTAPHOr0 3NEKTPUYECKOro 3apsa no metoauke MunnukeHa ViamepeHune ckopocTu
nageHus n nogbema kanenb ¢ nomouwbto CASSY; OnpeneneHve yoenbHoro 3apsiaa anekTpoHa;
bBanaHc HanpsxeHun Knpxroda: NIamepeHune cunbl Mexay OByMs 3apsXXeHHbIMU niacTuHamm
KoHOeHcaTtopa; ViamepeHune cunbl B3aMMOOENCTBUS MEX Y 3aPSAXEHHON cdrepon n MeTanin4yeckomn
nnacTuHown; N3yyeHme pacnpeneneHus 3apsna Ha NoBePXHOCTUN 3NEKTPUYECKUX MPOBOOHNKOB;
dnekTpocTatudeckas MHAykums Ha nonywapusix no KaeeHanwy; OnpeneneHne eMKocTn cqeps,
NMOMELLEHHON nepen MeTannnyeckon nnactmHon; OnpeneneHne eMKocTu cdepbl B NycToTe

Tema 16. MarHutocTaTuka
OT4YeT , NPUMEpPHbIE BOMPOCHI:

3mepeHune cunbl, oEACTBYOWEA HA MPOBOAHUKNA C TOKOM B OLHOPOAHOM MarHUTHOM none -
N3mepeHne ¢ nomouwbio CASSY; MiamepeHue cunbl, 4eACTBYIOWEN HA NPOBOAHUKN C TOKOM B
MarHWTHOM MOJe KaTyWKN MHAYKTMBHOCTM 6e3 cepaeyHuka - Namepenue ¢ nomoubio CASSY;
OKCNepPUMEHTbI MO onpeaeneHnio cunbl AMnepa; ViamepeHune nHaykumMm MarHUTHOro NoNs NPsIMOro
NPOBOLHMUKA 1 NPOBOASIWErO BUTKA; I3MepeHne nHayKumm MarHUTHOrO Nons KaTywku
NHLOYKTMBHOCTM 6e3 cepaeyHmka; MIamepeHne nHaykuum MarHuTHoro nons katywek Fenbmronbua

Tema 17. dnekTpoMarHuTHasti UHAYKLUSA
OTYeT , NPUMepPHbIE BOMPOCHI:

3mMepeHne HanpsxXeHns NHOYKLMK B NPOBOASLWEN paMKe, OBUXYLWENCS B MArHUTHOM MONe;
Vi3mMepeHne HanpsXxXeHms NHOYKLMK B KaTywkKe, NOMELWEHHOW B M3MEHSAIOWEECS MarHUTHOE Mnone - ¢
nomouwbto Power-CASSY- nctoyHmka nepeMeHHoro Toka; r'eHepauuns nmnynbca HanpsXxXeHus B
NpPOBOASILEM BAUTKE C MOMOLLBIO MOCTOSHHOrO MarHnTa; ViamepeHne MarHMTHOro nons 3eMnu ¢
NMOMOLLbIO BpallaloWwencs NHOYKLMOHHOWN KaTyLIKK

Tema 18. Llenn nepeMeHHOro ToKa
oTYeT , NPUMEPHbIE BONPOCHI:

OnpepneneHve nMneaaHca B LENsX ¢ KOHAEHCATOpaMy 1 OMUYECKMMU CONMPOTUBNEHUSIMUA;
OnpepenexHve nMnenaHca B Lensx ¢ Katylwkamm MHAYKTUBHOCTM U OMUYECKMMUN COMPOTUBIIEHUSIMUA;
OnpepneneHve nMneaaHca B LENsX C KOHOeHcATopaMuy 1 KaTylwkamy MHOYKTUBHOCTU; 3apsaka v
paspsaka KoHaeHcaTtopa npw BKIKOYEHUM U BbIKKOYEHUN NOCTOSHHOroO Toka; OnpeneneHune
€MKOCTHOr0 CONpPOTMBNEHUS KOHAEHCATOPA B LIENW NEPEMEHHOr0 TOKa; VI3aMepeHne Toka Ha KaTylke
WHOYKTUBHOCTM MPU BKOYEHMM 1 BbIK/IIOYEHUM NOCTOSIHHOTO Toka; OnpeneneHne nHOyKTMBHOMO
COMPOTUBNEHUS KATYLWKN MHAYKTUBHOCTM B LIeNny nepemMeHHoro Toka; CBo6oAHbIE 9NeKTPOMarHUTHbIe
konebaHus; MopaepxaHve anekTpoMarHUTHbIX KonebaHuii NocpeacTBOM MHOYKTUBHOIO
TPEXTOYEYHOr0 COeAUHEHNSI METOAOM XapTnv; 3anncb 3aBUCUMOCTM HANPSXXEHMS 1 ToKa
TpaHcghopMmaTopa noa Harpy3kow oT BpeMeHu; MNepenaya sHepruv NocpeacTBOM TpaHcopMaTopa;
MpeobpasoBaHMs TOKa U HANPSXXeHUs B TpaHcpopmaTope; MNpeobpa3oBaHns HaNPsSXXeHUs B
TpaHcdhopMaTope nofn Harpyakoi; CHsITUe BONbTaMMNepHOW XapakTePUCTMKL namnbl HakanmBaHUs

Tema 19. HennHenHble aneMeHTbl ANEeKTPUYEeCKUX Lenen
OTYeT , NPUMEPHbIE BONPOCHI:
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CHsITUe XapaKTepuCTUK NoneBoro TpaHaucTopa; CHATME BONbTaMNEPHbIX XapakTePUCTVK ANOOOB;
CHsiITVe xapaKTepuCTuK TpaH3ncTopa; MonyyeHrne xapakTepucTuk BakyyMHOro An0Aa;
BbIHy>XOEHHbI ra30BbIil pa3psia: CpaBHEHWE TpaHCcnopTa 3apsiaa B ra30BOM TPUOAE U
BbICOKOBaKyyMHOM Tpuoae; 3aXuraHve v yracaHvne CnoHTaHHOro rasoBoro paspsaaa; AuckpetHoe
BblAENEeHNE SHEPIMUN SNEKTPOHaMMN B ra30BOM TpUoae

Tema 20. dnekTpoMarHUTHble CBOMCTBA BELLLECTB
OTYeT , NPUMEpPHbIE BOMPOCHI:

AdhdoekT 3eebeka: OnpeneneHne 3aBMCMOCTM TEPMO3AC OT PA3HOCTM TeMnepaTyp; 3anncb KPMBOIA
Ha4yanbHOW HAMarHMYEHHOCTN N NETNN rCcTepesnca peppomarHeTrka; ayyeHne acpgoekta Xonna B
cepebpe; M3yyeHne aHomanbHoro agodpekta Xonna B Bonbgopame; OnpeneneHune nioTHOCTM U
NOOBUXHOCTWN HOCUTENEN 3apsaa B repMaHnn n-tuna; OnpeneneHne nAOTHOCTU N MOABUXHOCTN
HocuTenen 3apsaa B repMaHum p-tuna; OnpenenexHne WprHbl 3anpeLleHHON 30HbI FepMaHns;
N3mepeHmne TeMnepatypHOil 3aBMCMMOCTI peancTopa 13 bnaropogHoro metanna; MamepeHune
TemMnepartypHO 3aBMCUMOCTIN NONYNPOBOAHMKOBOrO pesmcropa

Tema 21. DneKTpoMarHUTHble KonebaHus 1 BOJHbI
OT4YeT , MPUMEPHbIE BONPOCHI:

AMNAUTYyOHAs MOOYNAUMS OeUMMeTPOBbIX BOMH; XapakTePUCTUKN N3NTyHEHNs 1 Nonsapraaumm
LEeuUMMeTpoBbIX BoH; OnpeneneHme MakC1UMyMOB TOKa U HAMPSIXXEHUS! B NEXEPOBCKOM TMHUN;
OnpeneneHre MakCMyMOB TOKa 1 HANPSXEHUS B NIEXEPOBCKOM NIMHMMN C NMOMOLLbIO AUMONBHOIO
nanyyatens; OueHka ANaNeKTPUYECcKon NPOHNLAEMOCTY BOLbl B AELMMETPOBOM AnanasoHe

Tema 22. [eomeTpnuyeckasi onTuka
OTYeT , MPUMEPHbIE BOMPOCHI:

OnpepneneHne poKyCHbIX PACCTOSIHMIA cobMpalowWwmx U paccenBaroLwmx NMH3 C UCMONb30BaHNEM
HanpaBneHHOro cBeToBoro nyyka; OnpeneneHne goKyCHbIX PaCCTOSIHUIA CObMpatoWmnx MMH3 NyTeEM
asTokonnnmMauun; OnpeaeneHne oKyCHbIX PacCTOsiHWUIA cobupatowmx nnH3 metogomM beccens;
MpoBepka npasun NOCTPOEHNS 30bpaxkeHns ¢ NoMoLblo cobupatowmx nmH3; Cdepuyeckas
abeppaunst NMH3bI ; ACTUrMaTN3M U UCKPUBNEHWE NONsS n30bpaxeHuns nnH3bl; bouykoobpasHas u
noaywkoobpasHas ONCTOPCKS NMH3bI U KoMa; XpoMaTunyeckas abeppaums nuH3abl; ViamepeHue
CKOPOCTU CBEeTa C MCMONb30BaHNEM NEPUOLAMNYECKOro CBETOBOro curHana Ha HebosblWwoM paccToSHUN
- N3MEPEHME C NOMOLLBIO Na3epHOro ceHcopa asmxeHns S n CASSY; IamepeHme ckopocTu ceeTa B
pasnnNyHbIX cpeaax - UaMepeHne ¢ NoMoLLbIo Na3epHoro garymka nepemeueHns S n CASSY

Tema 23. PacnpocTpaHeHne cBeTa B U3OTPOMHbIX cpenax. Jucnepcus ceerta
OTYeT , NPUMEpPHbIE BOMPOCHI:

N3yyeHne nuHenyaTbiXx CNEKTPOB MHEPTHbIX Fra30B 1 NApOB METaN/OB C MCMNONb30BAHMEM
Npn3MeHHOro cnekTpomeTpa; OnpeneneHne nokasatensi NPENoMIEHUs U Ancnepcumn anHTa u
KpoHa; OnpenenexHve nokasaTens NpenoMneHns n aucnepcun xmnakocten; AGCOpOLNOHHDBIN 1
PNIyOPECLEHTHBIV CMEKTPanbHbIA aHann3 Ha NpUMepe LIBETHbIX (OUNbTPOB - 3aMNNCb U OLEHKA C
noMoLLbIo cnekTpoMeTpa; ABCOPOLUMOHHDIA CnekTpanbHbI aHanM3 Ha NpPUMepe LBETHbIX (OUIbTPOB -
3annchb 1 OLiEHKa C MOMOLWbIO cnekTpomeTpa; MornoweHne ceeta B ob6pasuax U3 TOHMPOBAHHOIO
ctekna; CnekTpbl MOrNOWEeHNS LUBETHbIX XWUOKOCTEN

Tema 24. U3nyuyeHue cBeTa
OT4eT , NPUMepPHbIe BOMPOCHI:

OnpegneneHne 3aBMCUMMOCTIN CUMbl CBETA OT PACCTOSHMSA 00 UCTOYHMKA CBeTa - 3anucb 1 aHanms
peaynbtaToB ¢ nomoublo CASSY OnpeneneHne 3aBUCUMOCTU CUMbl CBETA OT PacCTOSHUS 00
MCTOYHMKA CBETA - 3anncb 1 aHanm3 pesynbtaTtoB ¢ noMouwbio CASSY OnpeneneHune NnoTHOCTU
MoToKa N3My4eHUst 1 Ccuibl CBETa ranoreHoBoi namnol MpoBepka 3akoHa nany4eHns Jlambepta 3akoH
CtepaHa-bonbumMaHa: onpeneneHne 3aBMCMMOCTM MUHTEHCUBHOCTU U3NyHeHnst aBCONOTHO YePHOro
Tena oT TemnepaTtypbl - 3anucb 1 aHanna pedynbtaToB ¢ noMoubto CASSY M3ydeHune nuHenyatbix
CMNEKTPOB MHEPTHbIX rA30B 1 MApOB METAINIOB C NCMONb30BAHNEM CMEKTPOMETPA Ha ANAPaAKLIMOHHOW
pelweTke

Tema 25. OTpaxeHue n npenomneHne ceeTa Ha rpaHuLe ABYX AUINEKTPUKOB
OTYeT , NPUMEPHbIE BONPOCHI:

CI'IeKprI oTpaxXeHunsa pa3nnydHbliX MaTepunanos - 3arnncb N OUeHKa C NOMOLLBbIO CNEKTpoOMETpPa;
3aKOoHbl oTpaxXeHus CDpeHenﬂ; I"Ionﬂpmsauvm cBeTa rnpu oTpaxeHumn ot CTEKNAHHOW MNacCTUHbI
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Tema 26. UHTepcpepeHLUs cBeTa
OT4YeT , NPUMepPHbIEe BOMPOCHI:

ViccnenoBaHne NpoCTPaHCTBEHHOW KOrePEeHTHOCTU NPOTAXEHHOr0 NCTOYHMKA CBETA;
VHTepgoepeHumns Ha 3epkane DpeHens ¢ rennin-HeoHoBbIM fasepoM; VIHTepdepeHums Ha 3epkanax
Nnoitpa ¢ rennit-HeoHoBbIM nasepoM; NHTepdepeHuns Ha bunpuame dpeHens ¢ rennin-HeoHoBbIM
nasepom; Konbua HbloTOHa B OTPaXXEHHOM MOHOXPOMATUYECKOM CBETE - 3anucb 1 oueHKa C
nomoubto VideoCom; Konbua HbloToHa B Npoxoaswem MoHoxpomaTnyeckom ceete; Konbua
HbloTOHa B NPOX0oasLWeEM 1 OTpaxXeHHOM 6efioM ceeTe;

Tema 27. Oucpbpakums ceeta
OTYeT , MPUMEPHbIE BOMPOCHI:

Oundppakumns Ha ogHO- 1 OByMEPHON AUpakLMOHHbIX pelweTtkax; Judpakuns Ha ogHOW Wwenm -
3anncb 1 aHanus pesynbtaTtos ¢ nomouwbio VideoCom dudbpakums Ha ABOMHON Wenn N KpaTHbIX
wensx - 3anucb U aHanna pesynbtatos ¢ nomouwpio VideoCom; Oudppakumsa Ha nonynnockocTu -
3anncb 1 aHanus pesynbtaTtos ¢ nomouwbio VideoCom; dudpakums Ha wenu, npensaTcTeum n
Kpyrnown npucosown guadpparme; ®asosas v rpynnosasi CKOPOCTb yNbTpassyka B XULAKOCTU;
OnpepneneHne CKOPOCTM 3BYKa B XUOKOCTAX ONTUYECKUM NyTeM; JlazepHas amdopakums Ha
yNbTPa3BYKOBOI BONHE B XuakocTax (meton [ebas - Cupca); Cbopka cnektpomeTpa Ha
LNPPAKLMOHHON peLleTKe ANs NoyYyeHns KpuBbix nornoweHms; Coéopka cnekTpomeTtpa Ha
ANPPakLMOHHON peleTke Ong N3y4eHns cnekTpanbHbIX TMHUNA

Tema 28. PacnpocTpaHeHue cBeTa B aHU30TPONHbIX cpepax
0TYeT , NMPUMepHble BOMPOCHI:

JBynyyenpenomneHune 1 nonspmsaums B ICNaHACKOM wnarte; YeTBepTbBONHOBAS 1 MOMYyBONHOBAS
nnacTnHKK; BpaweHne nnockocTn nonspusauumn B keapue; BpalweHune nnockocty nonspusaumm B
pacTBopax caxapa; [locTpoeHve nonyTeHeBoro NofspuMeTpa n3 oTaeNbHbIX 3/IEMEHTOB;
OnpegneneHne KOHUEHTpauumn caxapHoro pacTeopa C NoMOLLbio CTaH4APTHOrO 3aBOACKOro
nonapumetpa; N3yyveHune acbpekta Keppa ; Potoynpyroctb: N3ydeHune pacrnpeneneHus
HanpsXeHUn B MeXaHN4Yeckn 4edoopMmnpoBaHHbIx Tenax; ekt Papanes: OnpeneneHune
3aBVICUMOCTM NOCTOSAHHOM Bepae ans donnHTa oT OJIMHBI BOMHbI

Tema 29. CnekTpbl aTOMOB
OTYeT , NPUMEPHbIE BONPOCHI:

Buayanusaumsa cnektpanbHbIX TMHUA MHEPTHbBIX ra30B 1 Napos MeTannos; KonnyectseHHoe nayyeHue
cnekTpa nornoweHunsa Hatpus; OnpeneneHue onvH BonH Ha, Hb, Hg no BooopoaHbIM NnHMUAM cepun
Banbmepa; HabnoneHve pacienneHns BanbMepoBCKOi cepumn NMHWIA cnekTpa aehTepus
(n30TOMHOE paclenneHne)

Tema 30. dPyHpaMeHTaNbHble 3KCNEPUMEHTbI aTOMHOWN (PU3UKHU
OTYeT , NPUMEpPHbIE BOMPOCHI:

OnpepneneHne NOCTOSIHHOW [naHka - 3anMcb BONbTaMNEPHON XapakTepPUCTUKK , BbIOOP ANMHbI BOMHbI
C NCNONb30BaHNEM UHTEPGIEPEHLMOHHBIX OUNBTPOB Ha ONTMYECKOW ckambe; OnblT dpaHka-epua ¢
PTYTbIO - 3annCb NoKa3aHun n aHanna pesynbtaTos ¢ nomoublo CASSY; OnbiT ®paHka-lepua ¢
HEOHOM - 3anucb NokasaHuii 1 aHanns pedynbtaTos ¢ nomoubio CASSY; HabntoaeHne HopmanbHOro
appekTa 3eemaHa B NonepeyHon n NPoaoNbHON KOHPUrypauum - CNeKTPOCKONus ¢
ncnonb3oBaHneM atanoHa Pabpu-epo; ViamepeHne 3aBMCMOCTY pacLLenNeHnst KPacHOM MMHNM
KaoMus OT BENNYUHBI MArHUTHOIO NMOJS - CNEKTPOCKOMNUS C UCMNoNb30oBaHneM atanoHa Pabpu-lepo

Tema 31. dyHpaMeHTaNnbHble 3KCNEPUMEHTbI AAepPHON (PU3NKU
OTYeT , NpPUMepPHbIe BOMPOCHI:

Cratuctmnyeckmne OTKNOHEHNS NP N3MEPEHNIN CKOPOCTEN cyeTa KonmyectBeHHOE U3yyeHne
agpodpekTa KomntoHa B raMmma-gmanasoHe PaccesiHne Pesepdpopna: namepeHne 3aBUCUMOCTU
CKOPOCTU paccesHns OT yrna u atToOMHOro Homepa

Tema 32. OcnabneHue anbpa-, 6eTa- U raMma-n3ny4yeHusi BELLLECTBOM
OTYET , NPUMEPHbIE BOMPOCHI:

OcnabneHune n3ny4eHns B BelecTBe I'IposepKa 3aBMCUMOCTK ocnabneHns 6eTa-VI3ﬂy‘-IeHI/1$l oT
paccTtodaHunA Mornowexne raMmma-um3any4eHuns selwecTtsom

Tema 33. Anbdpa-cnekTpockonusi
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OT4eT , NPpMUMEpPHbIE BOMPOCHI:

Anbdpa-cnekTpockonusi paanoakTMeHbix 06pasuos OnpeneneHve NoTepy aHeprum
anba-nsnyyeHns B Bosayxe OnpeneneHve noTepy aHeprumn anbga-u3nyyeHus B aNtoMUHUMN 1
3onote OnpeneneHre Bo3pacTa ¢ Ucrnonb3oBaHmeM obpasua panms-226 3anvcb xapakTepucTukm
cueTHow Tpybku eltrepa-Mionnepa ¢ TOpLEBbIM OKOLIKOM

Tema 34. bera-cnekTpocKkonus
OTYeT , NPUMEpPHbIE BOMPOCHI:

3anncb 6eTa-cnekTpa ¢ NOMOLbIO CUMHTUANSLUMOHHOrO cyeTynka CUHXPOHHOCTb 1 g-g yrioBas
Koppensiumst npu 6eta-pacnane

Tema 35. NaMma-cnekTpockonusi
OTYeT , NPUMEPHbIE BOMPOCHI:

O6HapyxeHre ramma-nuany4yeHunst ¢ NOMOLLbIO CUMHTUANSLMOHHOMO CYEeTYMKA; 3anncb 1 kanmbposka
ramma-cnekTpa; lMornoweHve ramma-uanyyeHus ; ObHapyxXeHue 1 oLeHKa aKTUBHOCTM
panmoakTnBHbIX 06pa3LoB

Tema . UToroBasi oopma KOHTpOns
Tema . UToroesasi popma KOHTpons
Tema . UTorosas doopma KOHTpons
Tema . UToroBas coopma KOHTpoOns

[MprnMepHbIe BONPOCHI K 3a4eTy:
MpunoxeHue @1.
Bonpochbl k 3a4etam gucumnnuHe "O6wunii onanyeckmin npakTmkym"

CemecTp 2.

Annapartypa v noen doyHaameHTanbHbIX 9KCMEPMMEHTOB B MONEKYNSPHON ouaunke (nposepka
ypasHeHus DnHwWTenHa-CMonyxoBCKoro, namepenne adodoekta [xoynsa-ToMcoHa, noaTBepXaeHNe
YypaBHEHUS COCTOSIHUSA naeanbHOro ons Bo3ayxa)

MeTtoabl u npubopbl 4NS N3MEPEHMNS BS3KOCTU XNOKOCTEN 1 ra30B;

Metoabl n Npubopbl 418 N3MEPEHMS KONMYECTBA TENNOThI;

MeTtoabl u npubopbl 4Ns N3MePEHMS NOCTOSHHONW aanabarbl;

MeTtoabl n npubopbl 4Nns N3MEPEHMNS TEMNOEMKOCTMH;

MeTtoabl u npubopbl 4N1s UIMEPEHMS TEMNONPOBOAHOCTY;

Metoabl n npubopbl ana nccnegosaHns napametpos ABC;

MeTtoabl u npubopbl AN N3MEPEHNS KOIMULIMEHTA NOBEPXHOCTHOIO HATSXXEHUS;

CemecTp 3.

Mpunbopbl ons aHanu3a napamMeTpoB SNEKTPUYECKMX Lieneit (amnepMeTp, BONbTMETP, ocumnorpad,
BaTTMETP);

Oc06eHHOCTN LMPPOBBIX U aHaNOroBbIX NPUOOPOB;
MeTtoabl n Npubopbl 418 NSMEPEHMS XapPaKTEPUCTUK SNEKTPUYECKOro NONs;
MeToabl u Npubopbl ANs NU3MEPEHMNS XapPakTEPUCTUK MAarHUTHOrO Nons (B TOM Ynucne 3emMnu);

MeTonbl 1 Npubopbl ANs N3MepeHns yHaoaMeHTanbHbIX KOHCTAHT (MArHUTHON NOCTOSIHHOWA,
yOENbHOro 3apsaa anekTpoHa, 3NeMEHTAPHOro 3apsaa, NocTosHHo dapanes);

OcobeHHOCTI CONPOTUBNEHNS NEPEMEHHOMY TOKY;

Pexumbl paboTbl TpaHcdopmaTopa;

MepexoaHble MPOLECCH B 3NEKTPUYECKUX LensiX;

MeTonbl 1 NpMbopPbI AN USMEPEHUS BONIbTAMMNEPHbIX XapakTePUCTUK;

CewmecTp 4.
Metoabl n npubopbl 4ng N3MepeHMs nokasarenen NPenoMneHns N GUCNepcumn ANaneKkTpPUKoB;
MeTonbl 1 Npubopbl NS USMEPEHUS CKOPOCTU CBETA;
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Mporpamma omcumnnmHel "O6wmin domandeckuin npakTukym (MexaHwuka; MonekynsipHast conamka; nekTpuy4ecTeo u marHetnam; KonebaHums
1 BOMHbI, oNTuKa; AToMHas n soepHas dumsnka)"; 011800.62 Pannodusnka; ooueHT, K.H. HeponeknH O.B. , noueHT, K.H. (BOUEHT)
Ckeopuos A.W. , 3amecTnTenb ampekTopa uHctutyta comankm Taropckuid O.A.

MeTtoabl n Npubopbl 4Ns N3MepeHns kapanHanbHbix anemeHTos LIOC;

MeTtoabl n npubopbl 4na aHannsa onTNYECKMX CNeKTPOB;

MeTtoabl 1 Npubopbl 4N1s N3MEPEHMS U yNpaBNeHns Nonspusaunein ceeTa;

MeTtoabl u npubopbl 4Nns N3MEPEHMS NAPaMETPOB NPOCTPAHCTBEHHOW U BPEMEHHOWN KOr€pPEHTHOCTY;
MeTtonbl aHanmn3a n nHgopmauunsa naenekaemas s oUPPakUNOHHbIX KapTUH;

MeTtoabl n npubopbl 4ns N3MePEHNS DOTOMETPUYECKNX BENNYNH;

Cnocobbl yrnipaBneHnst Xo4oM CBETOBbIX Jy4el;

Cnocobbl N3MEHEHWS CTEMEHN KOFEPEHTHOCTM CBETOBbIX NTyYeEN;

CemecTp 6.

dyHOaMeHTanbHble 9KCNEPUMEHTbI C paanoakTUBHbIMKM NCToYHMKaMK (OnbiT Pesepdhopaa, apdoekt
KomnTtoHa);

PagnomeTtpus;

Mprbopbl anba-cnekTPoCKONMM 1 xapakTep nony4aemorn nHgopmaumnm;
Mpunbopbl 6eTa-cNekTPOCKONMM 1 XxapakTep Nony4yaemMor MHopMaUnm;
Mpunbopbl raMMa-cnekTPOCKONUU 1 XxapakTep nony4yaemMon nHdopmaumnuy;

7.1. OcHOBHas nuTteparypa:

1. CuyxuH, Omutpuin Bacunbesuny. Obwumii kypc pmsmkm: yyebHoe nocobue ons By3os: B 5 tomax /
L. B. CueyxuH.?Mocksa: PUSMATIINT: MDTU, 2005.7; 22 cM..?ISBN 5-9221-0229-X.T. 1:
MexaHuka.?3naHuve 4-e, ctepeotunHoe.?2005.7560 c.: un..?VIMeH., npeam. ykas.: C.
554-560.7ISBN 5-9221-0225-7((T.1)).?ISBN 5-89155-078-4((T. 1)).

2. popos, Uropb EBreHbesny. MexaHuka: oCHoBHble 3akoHbl / U. E. Vipogos.?Vi3paHue 8-e,
ctepeoTunHoe.?Mocksa: B OM. Tabopatopusi 3HaHuiA, 2006.?309 c.: nn.; 22 cM..?(TexHuyec ui
yHusepcuteT).?(O wasa duamka).?MNpenm. ykas.: ¢. 304-309.71SBN 5-94774-413 9, 3000.

3. Obwas guauka: pykoBoACTBO Mo nabopaTopHOMy npakTukymy: YuebHoe nocobue / MNopa pea. U.B.
KpbiHeukoro, B.A. Ctpykosa. - M.: UH®PA-M, 2012. - 596 c.: 60x90 1/16. - (Bbicwee
obpasosaHue). (nepennet) ISBN 978-5-16-003288-7, 2000 3ka3.
http://znanium.com/bookread.php?book=345060

4. KukounH A.K. MonekynspHas cousnka = Molecular physics : yuebHoe nocobue / A. K. KukouH, W.
K. KnkouH .? NiapaHue 4-e, ctepeotunHoe .? CaHkT-lNetepbypr [v ap.] : JlaHb, 2008 .? 480 c. : un. ;
21 cM. ? (Knaccuyeckas y4ebHas nutepatypa no cusuke / Pen. coset: Mpea. X. N. Andbepos (1
np.)) (YuebHukn onsi By3os. CneumnanbHas nutepatypa) .? ABT. Takxe Ha aHr. s3.: A. K. Kykoin, I.
K. Kykoin .? Ha 4-i4 c. 06n. aBT.: KukounH M.K. - a.d.-M.H., npodp., akan. AH CCCP, KukouH AK. -
K.dp.-M.H., npodp. ? MNMpenm. ykaa.: c. 479-480 .7 ISBN 978-5-8114-0737-8, 2000.

5. MartseeB A.H. MonekynspHas comnanka = Molecular physics : yaebHoe nocobue / A. H. Matsees .?
N3naHue 4-e, ctepeoTtunHoe .? CaHkT-lMeTepbypr [n op.] : NaHb, 2010 .7 368 c. : un. ; 24 cm. ?
(Knaccunyeckas y4ebHas nutepatypa no cdmsuke / MNMpeac.: akag. PAH X. U. Andoepos) (Jlyywne
Knaccuyeckne y4ebHukm) (YuebHukn ons By3os, CneunanbHas nutepartypa) .? Ha 4-i c. obn. aBT.:
Mateees A.H. - npod., o.d0.-M.H. ? [1peam. ykas.: c. 358-360 .7 ISBN 978-5-8114-1007-1 ((B nep.)) ,
1500.

6. TabopaTopHble paboThbl -
http://kpfu.ru/physics/struktura/kafedry/kafedra-obschej-fiziki/fizicheskij-praktikum/praktikum-po-molekulyar

7. MeTonmyeckoe nocobue - http://kpfu.ru/docs/F1428869461/termodinamika.doc

8. C.I". KanawHwukoe C.I". SnekTpuyecTso : Y4eb. nocobue onst cTyd. goma. crneumanbHOCTen By30B /
C.l'. KanawHwnkos .? 6-e n3g., ctep. ? M. : PUSMATJIINT, 2004 .? 624c. : un. ? Npeam. ykas.:
c.621-624 .? ISBN 5-9221-0312-1.

9. MatBeeB A.H.,9nekTpunyectBo 1 marHetnam:Electricity and Magnetism:y4ebHoe nocobu
/A.H.,MaTtBees. - n3a.3-e, ctepeoTunHoe. - CaHkT-lMNetepbypr: JlaHb,2010. -464 c.

10. DnekTpn4ecTBo 1 MarHeTn3M. JlononHuTenbHaa nuTepartypa:
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Mporpamma omcumnnmHel "O6wmin domandeckuin npakTukym (MexaHwuka; MonekynsipHast conamka; nekTpuy4ecTeo u marHetnam; KonebaHums
1 BOMHbI, oNTuKa; AToMHas n soepHas dumsnka)"; 011800.62 Pannodusnka; ooueHT, K.H. HeponeknH O.B. , noueHT, K.H. (BOUEHT)
Ckeopuos A.W. , 3amecTnTenb ampekTopa uHctutyta comankm Taropckuid O.A.

11. CuyxuH L. B. Obwnii kypc comamkm : yuebHoe nocobue no cums. crew. ans sysos : B5 1./ 0. B.
CuByxvH .? NIapaHue 4-e, ctepeotunHoe .? Mockea : PUSMATIINT : MOTU, .T.3: OnekTpuy4ectso
.7 2002 .7 654c.

12. byTukos, EBrennii MiBaHoBny. Onturka: yuebHoe nocobue ons cTyneHToB ¢oms. cneu. By3oB / E.
N. Bytukos. ispaHue 2-e, nepepabotaHHoe u gononHeHHoe. CaHkT-MNetepbypr: Hesckuin dunanekT:
BEXB-letepbypr, 2003. 480 c.: un.

13. CuByxuH . B. Obwuii kypc gonaunku: y4ebHoe nocobue ans sy3os: B 5 Tomax / . B. CuyxuH.
Mocksa: duamatnut, 2005.; 22 cm. ISBN 5-9221-0229-X.T. 4: Ontuka.3pnaHme 3-e,
ctepeotnnHoe.2005. 792 c.: vn.

14. AxmaHoB C. A.. ®duanyeckas ontuka: y4ebHuk / C. A. AxmaHos, C. 0. HukntuH. Mi3paHue 2-e.
Mocksa: M3n-so Mockosckoro yHusepcuteta: Hayka, 2004. 656 c.: un.

15. MeTtoanyeckme ykasaHus K BbINOAHEHNIO nabopatopHoi paboTbl N0 ON3NKE aTOMHbIX SBNEHW
"CnekTp wenoyHoro atoma"/ I.M.Kama oa, M.3.Cubrarynnun, Wepbakos B..:
y4yebHo-MeToamyeck e n3g Hue. - Kasanb: KaszaHckuii yHneepcuret, 2013. - 20 c.

16. MeToonyeckme yk 3aH1S K BbIMONHEHUIO NabopaTopHOi paboTbl N0 hr3MKe aTOMHbIX SBIEHUIA
"OnbiTel PpaHka u Mepua"/ O.M.Kamanosa, M.3.Cubratynnux, M X.CanaxoBs: y4ebHO-MeTOANYECKOE
nocobue. - KazaHb: Kasa ckuii yHneepcuteT, 2013. - 28 c.

17. MeTtoanyeckme ykasaHus K BbINOMHEHNIO nabopatopHo paboTbl N0 OM3UK aTOMHbIX SBIEHWIA
"CnekTp kpuctanna pybvHa"/ [.1.Kamanosa, O.A.KoHoBanosa, M.3.CnbratynnuH..: y4ebHo-
eTogmyeckoe nsgaHue. - KasaHb: KasaHckuii yHnsepcutert, 013. - 16 c.

18. MeToanyeckme ykasaHus K BbINOAHEHNIO nabopatopHoi paboTbl N0 OM3NKE aTOMHbIX SBNEHUI
"ennit-HeoHoBbI nazep"/ P.X.I"alHyTamHOB, I.IM.UnbnH, O.A.KoHoBanosa, M.3.CubratynnuH..:
y4yebHo-mMeToauy ckoe uapaHue. - KaszaHb: KasaHckuin yHusepcutet, 2012. - 60 c.

19. MeTtoanyeckme ykasaHus K BbINOAHEHNIO nabopatopHoi paboTbl N0 OU3NKE aTOMHbIX SBNEHWI
"KombuHa noHHoe paccesiHue ceeta"/ C.C.XapuHues, [./.Kamanoea, I".I".UnbuH, M.X.Canaxos:
y4ebHO-MeTooM4eCKOe Noc bre ans CTyOeHTOB TPETbEro Kypca dunamyeckoro dakynbteT . - KasaHb:
KI'y, 2008. - 22 c.

20. MeToamnyeckme ykasaHus K BbiNonHeHUo nabopatopHoii paboTbl N0 hU3NKE aTOMHBIX SIBIIEHWIA
"OhdekT 3eemana"/ P.X.INannyTamHos, I.I".nbuH, [1..Kamanosa, E.B.CapaHnaes, M.X.Can xo8B..:
y4yebHo-MeToaM4eckoe nocobve ons CTyAeHTOB TPETb ro Kypca omnanyeckoro goakynbteTa . -
KaszaHb: KasaHckuin yHueepcuteT, 2006. - 66 C.

21. MeToamnyeckme ykasaHus K BbiMONHEHNO nabopatopHor paboTbl MO OU3NKE aTOMHBIX SIBJIEHUIA
"ONEeKTPOHHbIN NapamarHuTHbIn pe3oHa c"/ P.X.MannytanHos, .I".UnbuH, [0.1.Kamanosa, E.B.Capa
naes, M.X.Canaxos.: y4ebHO-MeToAM4eckoe nocobue. - KazaHb: KazaHck i yHuBepcuteTt, 2006. - 22

22. MeToamnyeckme ykazaHus K BbinonHeHno nabopatopHoi paboTbl N0 OU3NKE aTOMHbIX SIBNEHNI
"ITtoMmHecueHTHbI aH nu3"/ C.C.XapwuHues, [.M.Kamanosa, M.X.Canaxos.: y4uebHO MeTOOANYECKOE
nocobvie O 5 CTyOEHTOB TPETbEro Kypca counanyeckoro doak noteta. - KazaHb: KasaHckuin yHuB
pcutet, 2005. - 15 c.

23. MeToamnyeckune ykasaHus K BbIMONHEHWIO NabopaTopHoi paboTbl N0 PU3NKE aTOMHBIX S NIEHWNIA
"O peneneHue TemnepaTypbl Nna3mbl gyroeoro paspsaa / A.J1.Ctonos.: y4ebHO-MeToan4Yeckoe
nsnaHve. - KasaHb: KasaHckunin yH Bepcutet, 1988. - 29 c.

24. lckyccTBeHHas pagmoakTMBHOCTb M onpefeneHne nepuoaa nonypacnaga Hyknmaos:
y4yebHo-MeToanyYeckoe nocobve ons cTyaeHToB VIHCTUTYTa conankm [SnekTpoHHbIl pecypc]/ A.B.
Maraes, E.H. ynos, M.M. bukyaHTaes, .M. XpunyHoB. - KasaHb: KasaHckuin yHusepcutet, 2013.
- 22 c. - Pexxwum poctyna: http://kpfu.ru/docs/F1050080452/nejtronnaya.aktivaciya.pdf

25. Peructpaums pagmnoakTtnsHoctn. CuéTtuuk Melirepa-Mionnepa: y4ebHo-MeToamn4eckoe nocobue
Ans cTyaeHToB NHCTUTyTa gomankm [OnekTpoHHbIn pecypc]/ P.P. aiHos, E.H. Jynos, ®.I". Barnzos.
- KasaHb: KazaHckunin yHusepcutet, 2013. - 20 c. - Pexunm goctyna:
http://kpfu.ru/docs/F1539437098/Gainov_Geiger_v7.pdf

26. PaccesHne Pe3epdoopaa: y4ebHo-MeToamn4eckoe nocobue onst ctyaeHToB VIHCTUTYyTa Gon3unKu
[OnekTpoHHbI pecypc]/ E.H. Oynos., P.P. ManHos, H.I". NBornos. - KazaHb: KaszaHckui
yHusepcutet, 2013. - 15 c. - Pexum goctyna:
http://kpfu.ru/docs/F665509394/Rasseyanie_Rezerforda_ GRR_4.pdf
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Mporpamma omcumnnmHel "O6wmin domandeckuin npakTukym (MexaHwuka; MonekynsipHast conamka; nekTpuy4ecTeo u marHetnam; KonebaHums
1 BOMHbI, oNTuKa; AToMHas n soepHas dumsnka)"; 011800.62 Pannodusnka; ooueHT, K.H. HeponeknH O.B. , noueHT, K.H. (BOUEHT)
Ckeopuos A.W. , 3amecTnTenb ampekTopa uHctutyta comankm Taropckuid O.A.

27. ViccnepoBaHue CTaTUCTMYECKOro XapakTepa pacnana paanoaktueHbix aaep. Pacnpenenexuve
MyaccoHa: y4yebHo-MeToamyeckoe nocobme ans ctyneHToB NHCTUTYTa OM3NKUN [DNEKTPOHHBI
pecypc)/ ®.I". Barnzos, E.H. Oynos. - KasaHb: KazaHckuin yHusepcutet, 2013. - 32 c¢. - Pexunm
noctyna: http://kpfu.ru/docs/F1160067234/raspredelenie_puassona.pdf

28. Pernctpauns cnektpos anbga-4actuy,. [onynpoBoaHWKOBbIE OETEKTOPbI:
y4yebHo-mMeToanyeckoe nocobve ons cTyneHToB VIHCTUTYTa conankm [SnekTpoHHbI pecypc]/ E.H.
Hynos, ®.I". Barnsos, M.M. bukyaHTaes, A.B. lNataes, P.P. NaiHoB. - KasaHb: KazaHckuia
yHuBepcuteT, 2013. - 27 c. - Pexxum goctyna:
http://kpfu.ru/docs/F136070921/alfa_spektroskopiya.pdf

29. MpoxoxaeHne anbga-n3nyyeHns Yepes BelwecTBo: yuebHo-MeToanyeckoe nocobve ans
cTyneHToB VHCTUTyTa (hraukum [SnekTpoHHbIn pecypc)/ E.H. Oynos, P.P. NaiHos, H.I". Boinos. -
KaszaHb: KasaHckuin yHusepcutet, 2013. - 15 ¢. - Pexxum goctyna:
http://kpfu.ru/docs/F1799252583/ProhozhdenieAlfa01.pdf

30. MéccbayapoBckas cnekTpockonus: yiebHo-meToanyeckoe nocobue ans ctyneHToB NHcTutyTa
dom3nkn [OnekTpoHHbI pecypc]/ E.B. BopoHuHa, A.B. lNaTaes. - KasaHb: KasaHckuin yHueepcuTer,
2013. - 31 c. - Pexum poctyna: http://kpfu.ru/docs/F1102497079/mossbauer_FINAL.pdf

31. OcnabneHne ramma-un3ny4yeHus sewectsoM. [poBepka 3akoHa obpaTHbIX KBaAPaTOB
paccTosHWIA: yuebHO-MeToam4eckoe nocobme ons ctyneHToB VIHCTMTYTa omnankn [ONeKTPOHHbINA
pecypc]/ B.B. ApuHuH, .M. XpunyHos. - Ka3aHb: KasaHckui yHnsepcuteT, 2014. - 20 c. - Pexum
noctyna: http://kpfu.ru/docs/F1164213458/oslablenie.gamma.Arinin_LAST.pdf

32. Mamma-cnekTpockonus:kanmbposka raMma-cnekTpoMeTpa, CUMHTUNIALUMOHHBIE OETEKTOPbI:
y4yebHo-mMeToanyeckoe nocobre ons ctyneHToB VIHCTMTYTa donankn [OnekTpoHHbIl pecypc]/ A.C.
Xpamos, M.M. bukyaHTaes, .M. XpunyHos - KasaHb: KasaHckuin yHusepcutet, 2014. - 27 c. -
Pexwum poctyna: http://kpfu.ru/docs/F928901132/Gamma_spekiroskopiya_kalibrovka_LAST.pdf

33. "laMmMa-crnekTpockonusa:perucTpaumnsa eCTeCTBeHHOM pagnoakTnsHoctn (Ha npumepe K-40):
y4ebHO-MeTooM4eCcKoe nocobue ans ctyneHToB VIHCTUTyTa cornaunkm [OnekTpoHHbIl pecypc]/ A.C.
Xpamos, M.M. bukyaHTaes, [1.M. XpunyHos - KasaHb: KasaHckun yHusepcuteT, 2014. - 29 c. -
Pexwum poctyna: http://kpfu.ru/docs/F2098197220/Registr_gamma_spektirov_40 K _LAST.pdf

7.2. JlononHuTenbHasa nuteparypa:

1. CaBenbes, Viropb Bnagummposuny. Kypc obuwein puamku: B 5 kH.: yuebHoe nocobue nns BTy308 / .
B. CasenbeB.?”Mocksa: Actpenb: ACT, 2003.KH.1: MexaHnka.?2003.7336c¢.: un..?lpeaMm. ykas.:
€.334-336.7I1SBN 5-17-002963-2((KH.1)).?ISBN 5-17-008962-7((000 "M3a-s8o ACT")).?ISBN
5-271-01034-1((KH.1)).?ISBN 5-271-01033-3((0O00 "N3a-80 AcTpenb")).

2. Nopxaes, Hudprann Mexapnu ornbl. OnTtuka: y4ebHoe nocobue ans sysos / H. M. Moaxaes.
Mocksa: Bbicwas wkona, 1977. 432 c.: un.

3. CaBenbes, Viropb Bnagummposuy. Kypc obuweit domnsmku: [ysebHoe nocobre anst BTy30B]: B 5 kH. /
W. B. Caeenbes. Mocksa: Actpenb: ACT, 2004.KH. 4: BonHbl. Ontuka. 2004. 256 c.: un.

4. ATOMHas gouanka. TeopeTmyeckmne OCHOBbI U nabopaTopHblil MpakTukyM: Y4. noc. / B.E.[Mpakos,
C.A.Mackeswud 1 ap.; MNon obw. pea. A.MN.Knuwetrko. - M.: UHDPA-M; MH.: HoB. 3HaHue, 2011. -
333c.: 60x90 1/16. - (Bbiclwee 06p.). (M) ISBN 978-5-16-004688-4, 800 ak3. Pexum gocTyna: -
http://znanium.com/bookread.php?book=218015

5. Kypc obuwei gonanku : B 5-T1 kH. : y4eb. nocobue ons BTy308B :/ L. B. CaBenbe .? M. : AcTpens :
ACT, B.r.Knura 5: KsaHToBas ontuka. AToMHas puamka. du nka teepnoro rena. dusmka atoMHOro
anpa v aneMeHTapHbIx Yactuy .? 2005 .7 368 ¢. ? ISBN 5-271-01307-3 : p.200.00.

6. MpakTrkym no siaepHoi domamnke: y4ebHo-MeToam4yeckoe nocobue onsi CTyaeHTOB OU3NYECKOro
doaknbTeTa [OnekTpoHHbI pecypc]/ B.A. Yuctakos, 9.K. Cagpikos, E.H. ynos, M.M. buk4yaHTtaes. -
KazaHb: KasaHckuin yHueepcutet, 2004. - 154 c.- Pexum goctyna:
http://kpfu.ru/docs/F360793019/Nuclear.lab.2004.pdf

7. 3awnTta oT MOHN3MPYIOLLEro N3NyYeHus: y4ebHO-MeToan4Yeckoe nocobue ons CTyoeHTOB
NHcTuTtyTa domsnkm [OnekTpoHHbIn pecypcl/ J1.0. 3apunosa. - KasaHb: KasaHckuin yHuBepcuTer,
2008. - 48 c.- Pexxum poctyna: http://kpfu.ru/docs/F1516047086/defence.pdf
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Mporpamma omcumnnmHel "O6wmin domandeckuin npakTukym (MexaHwuka; MonekynsipHast conamka; nekTpuy4ecTeo u marHetnam; KonebaHums
1 BOMHbI, oNTuKa; AToMHas n soepHas dumsnka)"; 011800.62 Pannodusnka; ooueHT, K.H. HeponeknH O.B. , noueHT, K.H. (BOUEHT)
Ckeopuos A.W. , 3amecTnTenb ampekTopa uHctutyta comankm Taropckuid O.A.

8. duanyeckne ocHoBbl fo3nMeTpuK. PagmaunoHHas 6e3onacHocTb: y4ebHO-MeToam4eckoe
nocobvie anst ctyaeHToB VIHCTUTYTa Gonanky [SnekTpoHHbIl pecypc]/ J1.0. 3apunosa. - KasaHsb:
KasaHckuin yHusepcutet, 2008. - 42 c. - Pexum gocrtyna: -
http://kpfu.ru/docs/F210882866/phys.base.pdf

9. 3axapos tO.A., Heponekun O.B, Cksopuos A.W. MeToguyeckne ykasaHus K BbINOMHEHWNIO
nabopatopHbIx paboTbl 0bwero uanyeckoro npakTukyma (pasgen "MexaHuka") . Nocobue ans
CTyOeHTOB 1 Kypca omanyeckoro goakynoTeTa. isnaHune BTopoe, nepepabotaHHoe KasaHb: dus.
goak. KI'Y, 2003. 106 c.

10. BonowwuH A.B., Epemuna P.M., 3axapos [0.A., Vpucos [.C., Ilbicoropckuii KO.B., HarynuH K.1O.,
HoseHbkoB A.H., Ckeopuos A./., ComoB A.P., Tarnpos M.C. NabopatopHble paboTbl obwero
dom3nyeckoro npaktukyma pasgen "MonekynapHasa dousvka n tTepmoanHammka”. KasaHb: YMY KI'Y,
2008. 137 c.

11. Baxapos l0.A., Hanetos B.B., HarynuH K.1O., Cksopuos A.W., Tarnpos P.B. TabopatopHble
paboTbl 06Wero omnan4eckoro NpakTukymMa pasgen "onekTpny4ectso n MarHetuam". KasaHo: YMY
KI'y, 2006. 216 c.

12. duwmaH A.U., MoHaxosa H.U., dununosa E.A. MeTtogunyeckmne ykasaHus K BbIMOHEHWIO
nabopatopHbIx paboTbl 0bwero unanyeckoro npaktrkyma (pasgen "Onrtuka") . Kaszanb: YMY KT,
2006. 216 c.

13. .AraHos A.B., CadouynnuH P.K., CkBopuos A.U., Taopckuin [.A. drsnka BoKpyr Hac.
KayecTtBeHHble 3aga4n no coumauke http:/libweb.kpfu.ru/ebooks/publicat/A5-000750.pdf

7.3. UHTEepHeT-pecypcChbl:

Buaeonekuumn no gomsnke ot MAT - http://ocw.mit.edu/courses/physics/

Konnekuus undpposbix 0bpazoBaTtefibHbiX pecypcoB - http://school-collection.edu.ru/
MakeT npuknagHbix nporpamm coupmel Lleybold Didaktik - http://www.leybold-shop.com/
®depnepanbHbin nopTan - http://www.edu.ru/db/portal/sites/res_page.htm

®duwmaH A.N., Ckeopuos A.U., lamuHos P.B. ®dunsnyeckne akcnepuMeHTbl, MynbTUMeAUAHOE
yyebHoe nocobue. M: NMG, 2008, DVD-auck - https://yadi.sk/d/tPKxrVruYT8Hr

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune ancumnamnHbl "Obwuin gonaundecknii npakTnkym (MexaHuka; MonekynsipHas ounanka;
AnekTpnyecTBo 1 MarHeTnam; KonebaHusi n BonHbI, oNTuka; ATOMHas 1 saepHas cusnka)"
npennonaraeT NCMNONb30BaHME CNeLyOWero MaTepuanbHO-TEXHUYECKOro obecneyeHns:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT NnponsseneHns KpYnHENWUX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHEHW 0bpasoBaTeNbHbIX CTaHAAPTOB M BKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNnN, CAOBapU U CPaBOYHNKN,
3aKkoHOo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nepnognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spemsa 95C ZNANIUM.COM cooTteetcTBYET
BceM TpeboBaHMsM penepanbHbIX roCyAapCTBEHHbIX 00pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBOro nokoneHus.

YyebHo-MeToAMYeCcKas nutepatypa Ans 4aHHON AUCLMMAVHBI UMEETCS B HANMYun B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenncrea "MaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 9bC Mapnatenbctea "/laHb" BkoYaeT B cebs 9NeKTPOHHblE BEPCUM KHUT N34aTenbeTsa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEpCUM
NepruoanYEeCcKNX N3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M F'yMaHUTapHbIM Haykam. Ob6C
NapatenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N3LaHMSIM N0 MakCUManbHOMY KOMHYECTBY NPOGUIbHBIX HaNpPaBieHWii ¢
cobnoneHneM Bcex aBTOPCKMX U CMEXHbIX Npas.
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KomnnekT nabopatopHoro obopynosaHusi nponssoactea dovpmel Llieybold Didaktik (TepmaHus)

MNporpamma coctaeneHa B cooTBeTcTBUM C TpebosaHnamm ®IrOC BIO un yyebHbiM nnaHom no
HanpasneHuto 011800.62 "Pagunodumanka" n npodoumnio noarotosku dusmnka noHocoepsl n
pacrnpocTpaHeHns paanoBonH, PaanoacTpoHOMMUS .
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ABTOpP(bI):

Cksopuos A.W.
Tatopckuin [.A.
HenonekunH O.B.

v 201 .
PeueH3eHT(bl):

Ckuppa B.L.

Tarnpos J1.P.

v 201 __ .
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