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PabGouas mnporpamma agucummiuHbl b1.0.08 «®usuka» 118 OakanaBpoB
HanpapieHuss noarotoBku 20.03.01  Texnocdepnas Oe3zomacHocTh. [Ipoduib
«be30nacHOCTh TEXHOJOTHYECKUX MPOLEeccoB» cocTaBieHa Ha ocHoBanun ®I'OC BO,
YTBEPKACHHOIO TpPHUKa3oM MUHUCTEpPCTBA HAyKM M BbICIIEr0 0Opa3oBaHUs
Poccuiickoit ®eneparuu ot 25.05.2020 Ne 680.

CocTaBuTenb
paboueii TporpaMMbl E.A. PriGankun

TOAIHUCH

Paboyas mporpamma paccMoTpeHa u o1o0peHa Ha 3acejaHuu Kadeapbl
AIIEKTPOMEXAHUKH U CBAPKU
ot 12 ¢despans 2026 r., mpotokosa Ne 12

3aBenyrommii kadenpoit 2.0 rpseB

TOAIHUCH

Pabouas nporpamma paccmotpeHa u ogo0peHa Ha 3acenanuu Y MK uHxeHepHO-
TEXHOJIOTHYECKOTO (haKyIbTETa
ot 17 mapra 2026 r., npotokon Ne 5

[Ipencenarens Y MK 2.P. lllapunoa

TIOAIUCH



1.Pabouas mporpamma guctmmianasl b1.0.08 «®usuka» g GakanaBpuara HarpaBiIeHHs MOATOTOBKU

20.03.01 Texnochepras 6€301aCHOCTb, MPO(IITH TOATOTOBKH «be30IMacHOCTh TEXHOIOTHIECKHIX TIPOIIECCOBY.

2.IlepeveHp MIAHUPYEMBIX PE3yALTaTOB OOYUYEHHUS IO AWCIMILINHE, COOTHECEHHBIX C IDIaHUPYEMBIMU

pe3ynbTaraMyu 0CBOEHHS 00pa30BaTEIBHOM MTPOrPaMMBbI

2.1. lenp 1 3a1a9u U3y4EHUS JUCITUILIAHEI (MOJTYIs)
Heab pucunmiIuHbl (MOAYJIs1):

— (opMHpOBaHNE Y CTYJCHTOB HAYYHOTO MBIIUICHUS U COBPEMEHHOTO MHPOBO33PEHUSI.
Y4eOHble 32724 JMCHUIJIMHBI (MOAYJIs1):

— CO3/IaHHE y CTYJACHTOB OCHOB TEOPETHUECKON IMOATOTOBKH B 00IaCTH (DHM3HKH;

— YCBOCHHME OCHOBHBIX (PM3UUECKHX SIBIICHUI U 3aKOHOB KJIACCHYECKOM U COBPEMEHHOM (DU3UKH;

- BBIpaGOTKa Y CTYACHTOB IMIPUCMOB U HABLIKOB PCIICHHUSA KOHKPETHBIX 3a/1a4 U3 pa3HbIX obmacrei (l)I/ISI/IKI/I,

rnoMoraromux CTya€HTam B I[ElJII)HCﬁHICM peuiarb NHXKCHCPHBIC 3a/1a4K;

— (opMupOBaHHUE y CTYACHTOB MPAaBUIHLHOTO MOHUMAHUS TPAaHUIl TPUMEHIMOCTH PAa3IMIHBIX (PHU3NIECKUX
MOHATHH, 3aKOHOB, TEOPUH MU YMEHHUS OILICHHUBATh CTENEHb JOCTOBEPHOCTH PE3YJAbTaTOB, IMOJNYYEHHBIX C

ITOMOIIBIO SKCIICPUMCHTAJIbHBIX WJIN MOJACIIBHBIX METOI0B UCCIICIOBAHUA

— BBIPa0OTKa y CTYyAEHTOB HABHIKOB NPOBEICHUS HAYYHBIX HCCIIEOBAHUI C MPUMEHEHHEM COBPEMEHHOMN

Hay4yHOH anmapartypbl U 00pabOTKU pe3yJIbTaTOB U3MEPEHHH.
2.2. IInanupyemMble pe3ybTaThl OCBOCHHUS THCIHUIIIMHBI

[Ipomecc wm3yuenus mucnuiuael b1.0.08 «®Pusmka» HampaBieH Ha (GOPMHUPOBAHHUE CIECTYIOIIHX

KOMIIETCHIIHIA:

VYK-1 - CnocobeH OCYyIIECTBISATh MOUCK, KPUTHUSCKUM aHaau3 M CUHTE3 HH(OPMALUH, NPUMEHSITH

CHUCTEMHBIN TTOIXON JJIS PEIICHUS MTOCTABICHHBIX 3139
B pesynbrare u3ydeHus AUCUUILUIMHBI CTYISHT JOJDKEH:
3HATH:

— CYIIHOCTh U MPHUPOAY (PU3HUECKUX SBICHUH, MaTEMAaTUUYECKOE OMUCAHHME TUX SBICHHIA, BO3MOXHOCTh

MIPUMEHECHIS 3TUX SIBJICHUN Ha TPAKTHKE.
YMmeTh:

— MCIIOJIB30BAaTh MOJYYCHHBIC 3HAHUSA IIPU aHAJIN3C (1)I/ISI/IT~ICCKI/IX HBHCHHﬁ, npu pCUHICHUU TCOPETHUCCKUX U

SKCIIEPUMEHTAIBHBIX 33]1a4.
Baagern:

— MCTOOMKOW M HaBBIKAMH peIIeHHS TPAKTUYECKUX 3a1ad N0 (U3MKe, METOIWKOH NpOBEACHUS U

00paboOTKH PEe3yIBTaTOB PUINICCKOTO IKCIICPUMEHTA.
3. MecTto qucuunauHbl B cTpykrype OITOIL.

Jucuurmmaa 51.0.08 «®u3nkay 0THOCUTCS K JUCHUTUTHHAM 00sI3aTeIbHON YacTH yu4eOHOTO IIIaHa.
4. O0beM TUCHUTUTUHBI (MOYJIS)

(B 3a4eTHBIX EOWHUIAX C YKa3aHMEM KOJIMYeCTBA aKaJeMHUYEeCKHX WM AacCTPOHOMHUYECKHX YacoB,
BBIJICJICHHBIX Ha KOHTaKTHYIO paboTy oOydaromuxcsi ¢ mpernoiaBareieM (1Mo BUIaM Y4eOHBIX 3aHATHI) U Ha

CaMOCTOATEIHHYIO pabOTy 00yJAFOIIHXCS)



Obmee K0JI-BO KonTakTHbI€ Yachl Kourposp
CemMecTp | KOJ-BO 3a4. Cp (BpeM# Ha
4acoB enunun | BCero|Jiek |1a6.3aH. | npakT.3aH. | cem.3aH. | U3 KOHTPOIIb)
1 108 3 50 | 32 8 10 58 3a
2 144 4 50 |20 10 20 67 Ok3 (27 4.)
3 108 3 50 | 18 10 22 58 3a
Hroro o
360 10 150 | 70 28 52 183 27
0o0
1 2 2 2
2 106 3 12 6 2 4 90 3aK (44.)
3 144 4 18 8 4 6 117 3x3K (9 4.)
4 108 3 14 4 4 6 90 3aK (44.)
Hroro no
360 10 46 | 20 10 16 297 17
300

5. Conep:xanue AUCHMILVIMHBI (MOOYJds) (CTPYKTYPHpPOBaHHOe MO TeMaM (pa3gejaM) ¢ yKa3aHHeM

OTBEACHHOI0 Ha HHUX KOJUYECTBA AKAACMHUYECKHX HJIH ACTPOHOMHUYECKHMX YacoB M BHI0B yqeﬁnblx

3aHATHI)
HanMeHOBAHME TeM Konngecrpo yacos KonnvecrBo yacos ®opma
(pa3nenos, ouyHas popma 3a04Has popma TeKyIero
Mony.iei) Bcero| a1 |16 |np [cem |3 | CP |Bcero | o1 |1a6 | np | cem | U3 | CP | KOHTPOJIs
Pazgen 1. Mexannka
Tema 1. Kunematuka
HOCTYIaTEeJILHOTO U .
YCTHBII
BpalareIbHOro 8 2 2 4 6 6
oIpoc
JBIDKEHUS. MaTepH-
aJIbHOW TOYKH.
Tema 2. 3akoHBI
JUHAMHUKH YCTHBII
6 2 4 6 6
MOCTYMATEILHOTO oIpoc
JBYDKEHUS.
YCTHBII
Tema 3. DHeprus, 0TIpocC;
paboTa, MOIITHOCTb. naboparopHas
I ({2]2 ]2 5 12 |2]2 ]2 6
['paBuTanmonHoe pabora,
none. 3aIuTa
oT4eTa
Tema 4. Jlnnamuxa 9 21 2 5 8 8 YCTHBIN
BpaLIaTEeIILHOTO 0TIpoc;
JIBYKCHYISI. nmaboparopHas




HanMeHOBAHHE TeM KosimuectBo yacos KosmmuecTBo yacos ®opma
(pa3neios, o4Has opma 3a04yHas popMa TeKyLero
MojtyJiei) Bcero | 1 |a6 |np |cem |3 | CP |Bcero | i | a6 | np | cem | A3 | CP | KOHTPO.IsA
pabora,
3aIuTa
ordera
YCTHBIN
0TIpoC;
Tema. 5. ’
nmaboparopHas
MexaHnuueckue 1 (212 |2 5 8 8
pabora,
KOJIe0aHMs ¥ BOJHBEI.
3aImTa
oT4eTa
Pa3gen 2. MoJsiekynsipHasi puznka U TepMOAMHAMUKA
Tema 6.
MonexynspHo- .
YCTHBIH
KUHETHYEeCcKas 8 2 2 4 6 6
orpoc
TEOpUS HJICATHHOTO
rasa.
YCTHBIN
0T1poc;
Tema 7. OCHOBEI nmaboparopHas
13 |4] 2|2 5 12 |2 2 8
TEPMOJUHAMUKH. pa0ora,
3aImTa
oryera
Tema 8. PeanbHble YCTHBIN
6 2 4 6 6
rasbl. orpoc
Tema 9. Ctpoenue u .
. . YCTHBIH
CBOMCTBA JKHIOKOCTEH | 6 2 4 6 6
orpoc
Y TBEP/BIX Tell.
Paznen 3. DaekTpuyecTBo
Tema 10. .
YCTHBII
OnexTpudeckoe 8 4 4 8 2 6
orpoc
ToJie B BaKyyMe.
Tema 11 .
YCTHBIH
OnexTpudeckoe 6 2 4 8 8
orpoc
I10JI€ B BEII[ECTBE.
Tema 12.
IIpoBonHuKY B YCTHBIN
7 2 5 10 |2 8
ANEKTPOCTATHYECKOM orpoc
TnoJe.




HanMeHOBAHHE TeM KosnuecTBO 9acoB KoanuecTBO 9acoB ®opma
(pa3neios, ouyHasi popma 3a04yHas popma TeKyLero
MoztyJiei) Bcero | 1 |a6 |np | cem |3 | CP |Bcero | i | a6 | np | cem | A3 | CP | KOHTPO.JIsA
Tema 13. .
. YCTHBIH
TTocTostHHBIN 9 4 5 8 8
. oTIpoC
JNMEKTPHUYECKUH TOK.
Bcero yacos 3a 1 /2
108 |32 8 |10 581 104 |8 2 | 4 90
ceMecTp
dopma IpoMex.
3ayer 3auyert - 4 4.
KOHTPOJIS
Paznea 4. DiekTpoMarHeTusm
Tema 14. .
YCTHBIMH
MarunuTHOE 1oJne B 16 4 4 8 18 2 16
oTIpoC
BaKyyMe
YCTHBII
0TIpOC;
Tema 15.
nabopaTtopHas
MarnurHoe nojie B 22 41 4 |4 10 21 212 17
pabora,
BEIIECTBE.
3aIunTa
oTyeTa
YCTHBIN
0mpoc;
Tema 16.
nabopaTtopHas
OneKTpoMarHuTHas 18 | 2| 6 |2 8 22 (2] 2 |2 16
pabora,
WHAYKIUS.
3aIHTa
oTryera
Pazpgen 5. OnTuka
Tema 17. Ilpupona CTHBIN
PHPOA 14 |2 2 0] 17 17 7
cBeta. DoTomerpusi. orpoc
Tema 18. Ny
YCTHBIH
HuTtepdepenmmst 14 |2 2 10| 19 |2 17
oTpocC
CBeETa.
Tema 19. YCTHBIH
18 |4 4 10 | 21 2 2 17
Hudpaxmus ceera. oTpocC
Tema 20. YCTHBII
15 |2 2 11 17 17
Ilonspuzauums ceera. onpoc
Bcero yacos3a 2 /3
117 (20] 10 |20 67| 135 |8 4 |6 117
ceMecTp
dopma npomex.
OK3aMeH - 27 4. OK3aMeH - 9 u.
KOHTPOJIS




HaumeHoBaHue TeM
(pa3neJioB,

MojyJiei)

KoanuecTBo yacoB

o4Has opma

KoanuecTBO 4yacoB

3a04yHas popMa

Bcero

J |J1a0 cem |3

np

Cp

Bcero

J | J1ad cem | U3

np

Cp

dopma
TeKyIero

KOHTPOJIA

Pasnen 6. JieMeHThI aTOMHOH PU3UKHU, KBAHTOBOI MEXaHUKH M (PU3MKH

aTOMHOI0 fAApa

Tema 21. TemoBoe YCTHBIN
15 |2 4 9 19 |2 2 15
U3ITy4eHUE. orpoc
YCTHBIN
oT1poC;
Tema 22. KBanroBas nmaboparopHas
21 |2] 6 | 4 9 17 2 15
MIPHUPO/Ia CBETA. pabora,
3amuTa
oT4eTa
YCTHBIN
oTIpoc;
Tema 23. CtpoeHue nmaboparopHas
22 |21 4|6 10 21 (2] 2 ]2 15
aroma. pabora,
3aITa
oTyeTa
Tema 24. DnemMeHTHI .
YCTHBII
KBaHTOBOM 20 | 6 4 10 | 15 15
orpoc
MEXaHHKH.
Tema 25. DnemMeHTHI .
YCTHBIH
(DU3UKN aTOMHOTO 18 | 4 4 10 | 17 2 15
orpoc
aapa.
Tema 26. DnemMeHTbI .
YCTHBIH
(U3UKHN TBEPAOTO 12 |2 10 | 15 15
orpoc
Tena.
Bcero wacos 3a 3 /4
108 |18 10 |22 581 104 |4 4 |6 90
cemMecTp
dopma npomex.
3auer 3auer - 4 u.
KOHTPOJIA
Bcero yacos
333 |70 28 |52 183 | 343 (20| 10 |16 297
TUCIHUTIIHHE
4acoOB HA KOHTPOIIb 27 17

5. 1. TemaTn4yecknii J1aH JEeKIUH




JICKI

TeMa 3aHATHA U BOINIPOCHI JICKIIUH

®opma npose-
JleHUus (AKTHB.,

HHTEPAaK.)

KoanuecTBo

yacoB

O0PO | 390

Tema nexmuu:

Kunemaruka IMOCTYIATCJIBHOI'O U Bpalla-TCJIIbHOTO ABUKCHUA
MaTepuaibHON TOYKH.

OcHognvie 80npocol:

1. Cucrema orcuera. Tpaekropusi, MyTh, IEPEMEIICHUE M.T.
2. CKOpOCTb.

3. YckopeHwre U ero KOMITOHCHTHI.

4. Kunemaruka BpamareibHOTO IBUKEHUS M.T. YTIIOBas

CKOPOCTb. YITIOBOE YCKOPEHHE.

AKT.

Tema sreknnn:

3aKoHBI IMHAMHKH MOCTYATEIbHOTO IBUKEHUS.

Ocnosnvie gonpocul:

1. Macca, cuna. /IluHaMuKa IOCTYNaTeNbHOTO ABMKEHUAM M.T.
2. 3axons! HproToHa.

3. Umnynec. 3akoH COXpaHEHUsI UMITYJIbCA.

4. llentp Macc. 3aKOH JBUKCHHSI IICHTPA Macc.

AKT.

Tema nexuuu:

OHeprus, paboTa, MOITHOCTb.

OcHogHbie 80npochbl:

1. Pabora. Pabora mepemenHO# critbl. MOIITHOCTB.

2. Kunetnueckast v moTeHIuanbHas YHeprusi. CBs3b MEXKITY
paboTol U TOTEHITUATBLHONU SHEPTHEH.

3. 3aKoH COXpaHEHUS U TMPEBPAIICHIS MEXaHUYECKON YHEPTHUH.
4. PaboTa 1o TIepeMeIIeHHIO Tela B IOJIC TATOTCHHS.

5. IloTeHunanbHas OHEPrus B NOJIC TATOTCHUA.

AKT.

Tema sreknnn:

JluHamuKa BpaliaTeIbHOTO ABHKEHUSL.

OcnosHbie 6onpocul:

1. Kuneruueckas s3Heprus BpallleHUs 1 MOMEHT UHEPLUU
TBEPJIOTO Tena (T.T.) OTHOCUTEIHHO HETIOJBMKHOI OCH.

2. OcHOBHOE ypaBHEHHE TUHAMHKH BPAIIaTeIFHOTO IBHKECHUS
T.T.

3. MoMeHT uMITysbca Tela OTHOCUTEIHHO HETIOIBHKHOMN OCH

BpaliCHUsI. 3aKoH COXpaHCHUA MOMCHTA UMITYJIbCA.

AKT.

Tema nexkmuu:

MexaHnueckue KoineOaHus ¥ BOJIHBL.

OcnosHuie 6onpochwi:

1. Kunemarnka rapMOHHYECKHAX KOJIEOaHWUH.

2. JlnHaMuKa rapMOHHYECKHUX KOJIeOaHWUI: Py KUHHBIH,

MaTeMaTH4ecKuil u (pU3NIeCcKuil MasTHUKH.

AKT.




JIEKIL

TeMa 3aHATHA U BOINIPOCHI JICKIIUH

®opma npose-
JleHUus (AKTHB.,

HHTEPAaK.)

KoanuecTBo

yacoB

O0PO | 390

3. Ympyrue BOTHBL. YpaBHEHHE OeTyIIeH BOJIHEIL.

4. CtostHIE BOJHEL

Tema nexuuu:

MornekynsipHO-KHHETU4eCKasi TEOPHS HICaNTBHOTO ra3a.
OcHognvie 80npocol:

1. Pacnipenenenre MoJeKyI HI€aIbHOTO ra3a Mo CKOPOCTIM U
SHEPrusaAM TCIJIOBOT'O JABMUIKCHMUS.

2. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO- KHHETHYECKON TeOpruu
uaeanbHOro rasa. Ypasuenue Knaneitpona- Menzaeneena.

3. bapomerpudeckas hopmyna Jlamaca.

AKT.

Tema nexmuu:

OCHOBBI TEpPMOJTMHAMUKH.

OcHogHbie 80npoChL:

1. Uncno creneneit cBOOOABI MOJIEKYIbl. 3aKOH pAaBHOMEPHOTO
pacrmpeneneHns JHePTHUH 10 CTETeHsIM cBoOOAbl. BHyTpeHH 1
SHEprus UAealLHOTO Ta3a.

2. Pabora ra3a npu U3MEHEHUH €T0 00beMa.

3. IlepBoe Hayan0 TEPMOJUHAMUKH.

4. Temoemkocts (C, Cyn, Cm nipu V= const u p= const).

5. AnnabaTHeIi mporiecc. YpaBHEHUE aqnadarsl.

AKT.

Tema nexuuu:

OCHOBBI TEPMOTUHAMHUKH,

OcHogHble 8ONPOChHL:

1. [lpuMeHeHHEe IEPBOTO HaYaIa TePMOIMHAMUKHU K
M30XOPHOMY, U300apHOMY, H30TEPMUYECKOMY H aHa0aTHOMY
porieccy.

2. Kpyrogoii mpomtecc (1tukd ). [Ipssmoit u 0OpaTHBIH ITHKIIBL.
Pabora npu npsimom u oOparHoM 1ukiax. K.m.a. muka.

3. O6parumbie 1 HEOOpaTUMEIE TIPOTIECChI. TeroBsie
JIBUTATEIH.

4. Hukn Kapho u ero k.m.a. Bropoe Hagano TepMOJMHAMUKH.

AKT.

Tema nexuuu:

Peanbnbie razol.

OcHogHbie 80npoChL:

1. Peanbuble ra3er. CHITBI B TOTEHIMATLHAS SHEPTUS
MEXMOJIEKYIISIPHOTO B3aNMOJICHCTBHS.

2. YpaBHeHus Ban-gep-Baansca.

3. CpaBHeHue uzotepM Ban-nep-Baansca ¢
SKCTIEpUMEHTAIBLHBIMU H30TepMaMu. Kputrndeckoe cocTosHUeE.

4. BHyTpeHH:s 3HEprus peajabHOro rasa.

AKT.




JICKI

Tema 3aHATHA U BOINIPOCHI JICKIIUH

®dopma npose-
JIeHUus (AKTHB.,

HHTEPAK.)

KoanuecTBo

yacoB

1010{0

300

10.

Tema nexmuu:

CtpoeHue 1 CBONCTBA JKUIKOCTEH U TBEPIBIX TEI.

OcHogHble 8onpochyl:

1. Ctpoenue xuakocteid. [loBepXxHOCTHOE HATSKEHUE.

2. JlaBiieHH€e M0J] UCKPUBIEHHON MOBEPXHOCTHIO KUKOCTH.
®opmyna Jlamnaca.

3. TermmoemMKoCTh TBepABIX Tel. 3akoH Jromonra u [1tu. 3akon

Hxoyna u Komnma.

AKT.

11.

Tema nexuun:

DJeKTpUYEcKoe I0JIE B BaKyyMe.

OcHogHble 6onpocul:

1. DaexTpuvecKuii 3apsa. DIeMEHTapHOCTh U AUCKPETHOCTh
3NEKTPUUYECKOTO 3apsaa. 3aKOH COXPaHEHUsI JEKTPHUECKOI0
3apsia.

2. 3akoH Kynona. Dnekrpocraruueckoe none. HanpspkeHHOCTh
3NIEKTPOCTATHYECKOTO MoJisl. [IpuHIMI Cynepno3uiuu
3NEKTPOCTATUIECKUX MOJIEH.

3. Teopema I'aycca s E B Bakyyme.

4. Ilpumenenue TeopeMsbl ['aycca 115 pacuera

AJICKTPOCTATHUICCKUX IoJICH B BaKyyMcC.

AKT.

12.

Tema nexuun:

DIEKTPUUECKOE N0JIE B BAKyyME.

OcHognvie 80npocol:

1. Pabota npu nepeMenieHn  3ISKTPHISCKOTO 3apsiia B
ANEKTPOCTATUUECKOM Toiie. [loTeHInanpHbIi XapakTep
AIIEKTPOCTATHYECKOTO TTOJIS.

2. IoTeHnManbHas S3HEPrus 3apsaaa B JIEKTPOCTATUIECKOM
nosie. [Torenunan. [ToTeHuMan cucTeMbl TOUYEUHBIX 3aPsI0B.
3. Ces3bp Mexny E u U B nuddepeHnmanbHON 1 HHTETpaTbHON
¢dopmax.

4. DKBUNOTEHITHANBHBIE JIMHUH. | padudaeckoe m3o0pakeHne
IEKTPOCTATUYECKUX MOJIEH.

5. Pacuet pa3HOCTH MOTEHIIMAJIOB 110 U3BECTHOU

HaANPps’KCHHOCTH I10JI.

AKT.

13.

Tema nexuuu:

DJEKTPUIECKOE T0JIE B BEIIECTBE.

OcHognvie 80npocol:

1. DnexTpuyeckoe moJie B IUIIEKTPUKaX. DIEKTPUIECKUN
nunonb. IlonspHbie 1 HE MONAPHBIE MOJIEKYJIBI.

2. DIeKTpOHHAsSI, OpPUCHTAIINOHHAS, HOHHAS TIOJISIPH3AITII

JAUIJICKTPHUKOB. HOJ’ISIpPBOBaHHOCTB. ﬂI/IBHGKTpI/I‘{eCKaH

AKT.




JIEKIL

Tema 3aHATHA U BOINIPOCHI JICKIIUH

®dopma npose-
JIeHUus (AKTHB.,

HHTEPAK.)

KoanuecTBo

yacoB

0oP0

300

BOCIIPUUMYNBOCTb.
3. DnekTpuuecKoe Noje BHYTPU AUDICKTPUKA.
4. Dnexrpuyeckoe cmemnienue D. Teopema ["aycca mst D.

5. Cuunbl, IEHCTBYOIINE HA 3apsi/l B AUAJICKTPHUKE.

14.

Tema nexuuu:

[IpOBOTHHKH B IEKTPOCTATHYECKOM TIOJE.

OcHognvie 60npocol:

1. IIpoBogHUKHM B 3IEKTpOCTaTHYECKOM ToJie. PaBHOBecue
AIIEKTPUYECKOTO 3apsaa Ha MPOBOAHUKE. DIEKTPOCTATUYCCKAS
HUHIAYKIU.

2. DIEKTPOEMKOCTh YEIUHEHHOTO MPOBOHIKA. KOHIeHCaTOPEI.
DIEKTPOEMKOCTh KOHJIEHCATOPa.

3. DHeprus cUCTeMBI 3aps/I0B, YEAMHEHHOTO IPOBOAHNKA,
KOHJIEHCATOpa.

4. DHeprus MEeKTPOCTATUIECKOTO MOJIS.

AKT.

15.

Tema mexnuu:

IToCTOSIHHBIM 21EKTPUUECKU TOK.

OcHogHble 860npocwl:

1. ITocTosHHBIH AnekTpudeckuii Tok. Cuiia U MI0THOCTh
JNEKTPUYECKOTO TOKA.

2. CropoHHUE CHIIBL. J.J1.C. U HaNPsDKEHUE.

3. 3akon Oma J1s1 OTHOPOTHOTO YIACTKA ANIEKTPUIECKOM TISTTH.
DNEKTPUYECKOE CONPOTHUBIEHUE IPOBOAHUKOB.

4. 3axon Oma 151 HEOIHOPOAHOTO YYaCTKa DJIEKTPHUIECKOM

uenu. 3akoH OMa J1s 3aMKHYTOM 3JIEKTPUUECKON LEIH.

AKT.

16.

Tema nexkmuu:

[TocTosiHHBIN 3IIEKTPUUECKUM TOK.

Ocnostvie 60Nnpocyl.

1. PaboTa 1 MOIIHOCTH B TEITH 3JECKTPHIESCKOTO TOKA.

2. 3axoH [Ixoyns-JleHna B MHTErpanbHOH U
muddepennuanbHoit popmax.

3. IlpaBuia Kupxroda 11t pa3BeTBIEHHBIX YIEKTPHIECKUX
Lemnen.

4. DneKTpUYeCcKUi TOK B HKHUJKOCTIX. DJIEKTPOIU3. 3aKOHBI

®Dapanes.

AKT.

17.

Tema nexuuu:

MarHuTHOE TI0JIe B BaKyyMe.

OcHognvie 80npocol:

1. MarauTHOe T0JIe B BakyyMe. MarHuTHOE TI0Je ABIDKYIIETOCS
3apsna.

2. 3akon buo-Casapa-Jlamnnaca.

AKT.




JIEKIL

TeMa 3aHATHA U BOINIPOCHI JICKIIUH

®opma npose-
JleHUus (AKTHB.,

HHTEPAK.)

KoanuecTBo

yacoB

0oP0

300

3. Pacuet MarHuTHBIX MoJiel ¢ MOMOIIBIO 3akoHa buo-Casapa-

Jlamnaca.
4. Cuna Jlopenma. [IBmxeHre 3apssKeHHBIX YaCTHIT B

MAarsmuTHOM IIO0JIC.

18.

Tema nexuuu:

MarnuTHoe 1ose B BaKyyMe.

OcnosHbie gonpocul:

1. 3akoH amrepa.

2. KoHTyp ¢ TOKOM B MarHUTHOM IIOJI€.

3. Pabora mpu nepeMerieHny KOHTypa ¢ TOKOM B MarHUTHOM
nosie.

4. Teopema ["aycca st Bektopa B B mHTETpanbpHOi hopme.

5. MaraurHoe 1oiie COJICHOM A U TOpouaa.

AKT.

19.

Tema nexuuu:
MarauTtHoe I10JI€ B BENIECTBE.

Ocnosnvie 60Nnpocybl.

1. MaruuTHOE 1oJIe B BCHOICCTBC. MexaHn3M HaMarHHIHBaHHUS.

2. Hamaranyennocts 1. Toku HaMarHUYMBaHUs.
3. HampsikeHHOCTh MarHUTHOTO TIOJIS.
4. Ces3p Mexxy [ 1 H, B u H mist cmaGoMarHuTHBIX

MAara€TuKoOB.

AKT.

20.

Tema nexuuu:

MarHuTHOE TI0JIe B BEIIeCTBE

OcHognbie 80npocol:

1. ITapamaraeTusm.

2. lnamarHeTusm.

3. ®eppomaraeTusM. OTIUIATEITHEHBIE 0COOCHHOCTH
(heppOMarHeTHKOB OT Mapa- U IUaMarHeTHKOB. JJoMeHBI.

4. CriuaoBas mpupozaa peppoMaraeTusma.

AKT.

21.

Tema nexmuu:

DJeKTpOMarHuTHAS WHIYKITHUS.

OcHogHble 80npocwl:

1. SIBnenue snexTpomMarauTHO nHAYKIMU (OMMU). IIpaBuio
Jlenmna. OcHoBHO# 3akoH DM, BBIBOI 0CHOBHOTO 3aKOHA
OMM u3 3aK0Ha COXPAHEHUS SHEPTHH.

2. Ilpupona (mexaran3m) SMMU.

3. CamouHaykus. IHIyKTUBHOCTb.

4. B3auMHas WHIYKITHSL.

5. DHeprus MarHuTHOTO MOJIS.

AKT.

22.

Tema nexknuu:

IIpupona ceera. doTomerpusl.

AKT.




®opma npose-

KoanuecTBo

Ne
Tema 3aHATHSI M BOIPOCHI JEKIHH JeHus (AKTHB., 1acos
JIeKI
HHTEPAaK.) oO®0 | 300
OcHogHbie 80npPOChL:
1. Ilpupona ceera. [IpuHIUT Cynepno3ULINU CBETOBBIX BOJIH.
2. OcHOBHI reoMeTpruiecKoi ontukd. [loaHOE BHYTpEeHHEE
OTpakeHHUE CBETa.
3. OCHOBHBIE PHEPTETHUECKHE U CBETOBBIE (JOTOMETPHUIECKHE
BEJIMYUHBI ¥ UX €JMHHIIBI.
Tema nexmuu:
WuTepdepennns ceera.
OcHogHble 80npoCyl:
1. MaTepdepennms ceera. O00CHOBaHUE BO3ZMOKHOCTH
HaOroneHuns nHTephepeHIuii cBeTa. YCIOBUS MAKCHMYMOB H
23. | MUHIMYMOB OCBEIIEHHOCTH B HHTEP(PEPEHIIMOHHOMN KapTHHE. AKT. 2 2
2. Pacuer nHTEp(EpPEHINOHHOI KAPTHHBI OT JBYX KOTEPEHTHBIX
HCTOYHUKOB CBETA.
3. UnaTepdepeHnns cBera mpu OTPaKEHUH OT TOHKHIX
TUTACTUHOK (TVIEHOK).
4. Komsria HetoToHa.
Tema nexmuu:
Hudpakuus csera.
OcHogHbie 80NPOChL:
” 1. Judpaknus cera. Axr 5 5
2. Mudpaxus Opayrrodepa Ha OXHOH IIETH; CITyIan
OCBELICHUS] MOHOXPOMAaTH4YECKUM U OENbIM [IBETOM.
3. Audpaxmus @paynrodepa Ha TuGPaKIHMOHHON peIIeTKe;
CIIy4ad OCBEIEHHSI MOHOXPOMAaTUYE€CKIM U OEJIBIM IIBETOM.
Tema nexkmuu:
Judpakius ceera.
OcHogHble 80npocyl:
1. IlepenoxeHue MOPAIKOB B CHIEKTpe AN(PAKIIHOHHON
25. |pemerku. O06nacTe CBOOOTHOMN AUCTIEPCUU. AKT. 2
2. YrnoBasi TUCTIEPCHsI B pa3pelIaroas CriocoOHOCTh
TUGPaKIIMOHHOHN PEIIeTKH.
3. [lpumeHenne AudPaKIUOHHON PEIMIECTKH [Tl CIEKTPATBLHOTO
aHanm3a.
26. |Tema nexuuu: AKT. 2
ITonapuzanus ceera.
OcHogHble 8ONPOChL:
1. EcTtecTBeHHBII cBeT. Pa3snuyabie TUIIBI OISIPU30BAaHHOTO
CBeTa.
2. Ilonspuzaropsl. CreneHs Noispu3aluy cBeTa. 3aKOH
Mantoca.




JIEKIL

Tema 3aHATHA U BOINIPOCHI JICKIIUH

®opma npose-
JIeHUus (AKTHB.,

HHTEPAK.)

KoanuecTBo

yacoB

O0PO | 390

3. Tonsipuzaius Ipu OTPaKEHUHU U TIPEJIOMIIEHUHN CBETA. 3aKOH
Bbprocrepa.

4. EcTrecTBeHHOC Bpal€HUEC MIOCKOCTH IMOJIAPU3ALIUN.

27.

Tema nexmuu:

TennoBoe U3nyyeHue.

OcHogHbie 80nPOChL:

1. TeruoBoe n3ny4deHne. AGCOIIOTHO YEPHOE TENO. 3aKOH
Kupxroda.

2. 3akon Credana-bonpimana. 3akoH cMmenienus Buna.

3. ®opmyna Pames-Jlxunca.

4. KBanroBas runote3a u ¢popmyina [lnanka. BeiBog 0CHOBHBIX

3aKOHOB TETUTIOBOTO M3NTyueHus u3 popmynsl [Inanka.

AKT.

28.

Tema srekunu:

KBanToBas npupona ceera.

OcHosHbie ONPocylL:

1. Buemrnuii potoaddekt. 3akoHsl BHEIHETO (HoTOdIPdEKTa.
2. YpaBHeHue DUHIITEHHA U1 BHEITHETO (oTOd(deKTa.

3. Macca u ummysse potoHa. Dddexr Komnrona.

4. laBnenue ceera. OnbiThl I1.H. JIeGenena.

AKT.

29.

Tema nexuuu:

Crtpoenue aroma.

OcnosHnvie gonpocul:

1. Onbiter Pezepdopna. [InanerapHast Mozienb atoma.
2. Ilocrynars! bopa.

3. OnsiThl @panka u [epiia.

4. Pacuet ypoBHeii SHEpPTrHUH BOIOPOIONOAOOHBIX HOHOB.

AKT.

30.

Tewma nexuuu:

DeMEeHThl KBAHTOBO MEXaHUKHU.

OcHogHbie 80npochl:

1. Bonnbl ge-bpoitns.

2. Omprtet pBuccoHa u Jxxepmepa.

3. CooTHOIICHHE HeonpeaeIeHHo cTel [ elizenoepra.

4. BeposTHOCTHBIN CMBICI BOJIH Ae-bpoitns.

AKT.

31.

Tema nexmm:

DeMEeHTHI KBAHTOBOH MEXaHHKH.

OcHogHble BONpOChl:

1. Ypasuenue Illpenunrepa.

2. Yactuna B 6€CKOHEYHO [ITYOOKOM MPSMOYTOJIBHOI
IMOTEHITNAJIEHON sIME.

3. TynuenbHbIi 3 dexT.

AKT.




JICKI

Tema 3aHATHA U BOINIPOCHI JICKIIUH

®opma npose-
JleHUus (AKTHB.,

HHTEPAaK.)

KoanuecTBo

yacoB

1010{0

300

32.

Tema nexmuu:

DJeMeHTHI KBAaHTOBOM MEXaHUKH.

OcHogHule 6onpocnwl:

1. MHOT037€eKTPOHHbIE aTOMBI.

2. PacripesiesieHre 3J€KTPOHOB B aTOME 10 SHEPTETUYECKUM
ypoBHsaM. [Tpuniun ITaynu.

3. llepnoamueckas cucrema aneMeHToB MeHeneesa.

AKT.

33.

Tema nexuu:

OneMeHThl (PU3UKU aTOMHOTO Sifpa.
OcHogHbie 80npOChL:

1. Pa3mep, cocTaB u 3aps aTOMHOTO SiApa.
2. MaccoBoe ¥ 3apsJJ0BO€ YKclia.

3. SlnepHble CUIIBI; CBOMCTBA AIEPHBIX CHIL.

4. JledexT Macchl M SHEPTHUS CBSI3U sIIpa.

AKT.

34.

Tema nexmuu:

DneMeHThl (PU3UKU aTOMHOTO Si7pa.
OcCHOBHbIE BONPOCHL:

1. PagnoakTUBHOE U3IIyYEHHUE U €TI0 BUIBL.
2. HeittpuHo, aHTHHEHTPUHO.

3. 3aKOH paIuOaKTUBHOIO pacnajia.

4. SInepurie peakuuu. [IpaBmna cMereHus.

AKT.

35.

Tema srexunu:

OneMeHTH (GU3UKHU TBEPAOTO Tela.

Ocnosnvie gonpocul:

1. Kpucrannsl. DHepreTuyeckre 30HbI TBEPAOTO Tea.
2. DAEKTPOTIPOBOIHOCTH TBEPBIX TEIN.

3. lonynpoBoguuku. CoOcTBEHHAs! U IPUMECHAs

IMPOBOANUMOCTD.

AKT.

HToro

70

20

5. 2. TeMbl NpaKTHYECKUX 3aHATHI

Ne

3aHATHUHA

HauMeHnoBaHue NMPAKTHYIECCKOI0 3aHATUA

dopma npose-
JeHusl (AKTHB.,

HHTEPaK.)

KoaunuyecTBo

qacoB

(01010

300

Tema IIPAKTUYCCKOI'O 3aHATHA:
Kunemaruka u JAUHAMHUKaA NOCTYIAaTCJIbHOIO U
BparaTeJIbHOr0 ABUXKCHUS.

Ocnosnwie B80NpocyL:

AKT.

2




Ne

3aHATHA

HaumenoBanue NPAKTHYE€CKOI0 3aHATUSA

dopma npose-
JeHus (AKTHUB.,

HHTEpaK.)

KoanuecTBoO

yacoB

O0PO | 390

1. Kunemarrka nocTynareabHOTO ABUKEHUS,
MaTepuajJbHON TOYKH.

2. JIuHamMuKa MOoCTyNnaTeJIbHOrO IBMKEHUS M.T.
3. Kunemaruka BpamareiabHOro ABUKECHUS M.T.

4, I[I/IHaMI/IKa BpaliaTCJIbHOIo IBUKXCHUA M.T.

Tema npakTHYECKOTO 3aHITHUS:

Pabora, MoImHOCTb, S3HEPTUs. 3aKOHBI COXPAaHEHUS
UMITyJIbCa ¥ SHEPTUH.

OcnosHuvie 8oOnpocul:

1. Mexannyeckasi paboTa, MOITHOCTb.

2. Kunernueckas, NoTeHIMaIbHAS, IOJTHAS SHEPT U TEIa.
3. BpamarenbsHoe IBUKEHUE TBEPAOIO Tela.

4. 3aKOHBI COXPaHEHHS UMITYNIbCA, SHEPTUU, MOMEHTA

HMITYJIbCA.

AKT.

Tema mpakTHUECKOTO 3aHATHA:

OCHOBHBIE TTOJIOKEHUST MOJICKYJISIPHO- KHHETHYECKON
Teopuu uaeanbHoro rasa. [Ipumenenue I-ro nayana
TEPMOJUHAMHUKH K W30 IPOIIECCaM.

OcHogHnble 60npochi:

1. OcHoBHoe ypaBHeHue MKT nueanbHbIX Ta30B.
YpaBHEHHE COCTOSHUS UCAIBHOTO Ta3a.

2. BayTpennss sHeprus uaearbHOTo raza. Pabora raza npu
HW3MEHEHHUH ero 00bEMa.

3. Termno&mMKoCTb.

4. [IpuMeHeHMe MepBOro Hauaia TEPMOJMHAMUKH K

usompoueccam.

AKT.

Tema ITPAKTUYCCKOI'O 3aHATHUA:

B3aPIMO,I[CfICTBHC QJICKTPHUYCCKUX 3apsA0B. HaHpﬂ)KeHHOCTL

Y TIOTEHIIAAJ 3JICKTPHUIECKOTO MO, DIEKTPOEMKOCTD.
Konpencaropel. DHeprust 3JeKTPUUECKOTO MOJS.
OcHogHnble 60npoChi:

1. 3akon Kynona. [Ipunnun cynepno3uuuu
JNEKTPOCTATUYECKUX ITOJIEH.

2. ITpumenenue Teopemsl ['aycca k pacuety
ANEKTPOCTATUUECKUX MOJICH.

3. TIloreHuua 31€KTPOCTATUYECKOTO MOJISL.

4, BHSPFHH AJICKTPOCTATUYICCKOT'O OJIA.

AKT.

Tema MpaKTUIECKOTO 3aHSATHS:
3akoHBI MOCTOSTHHOTO ToKa. [IpaBmma Kupxroda.
OcHogHble 60npoCHi:

1. TIocTOSHHBIN ANEKTPUUECKUN TOK. D./1.C. U HAMIPSKEHUE.

AKT.




Ne

3aHATHA

HaumenoBanue NPAKTHYE€CKOI0 3aHATUSA

dopma npose-
JeHus (AKTHUB.,

HHTEpaK.)

KoanuecTBoO

yacoB

(01010

300

2. 3akoH OMa JiJ1s1 OTHOPOJHOTO ¥ HEOJHOPOJAHOTO YYaCTKOB
ANEKTPUYECKON LICTIH.
3. PaboTta 1 MOIIHOCTH TOKA.

4. Pacu€t pa3BeTBICHHBIX AIEKTPUUCCKUX LICTICH.

Tema npakTHUECKOTO 3aHATHA:

MarnuTtHoe 1nose B Bakyyme. 3akoH buo-CaBapa-Jlamnaca.
OcHnogHbie 60npocyi:

1. TIpuHOMT CYNEpIO3UIIUN MAarHUTHBIX MOJIEH.

2. 3axoH buo-Casapa-Jlamaca.

3. Ilpumenenwne 3akona buo-Casapa-Jlamiaca k pacaéry

MarHuTHBIX IIOJICH.

AKT.

Tema MpaKTUUIECKOTO 3aHSTHUSA:

MaruutHoe none B Bakyyme: Cuia Jlopenna. J[uxenue
3apsKEHHBIX YaCTUIl B MATHUTHOM TIOJIE.

OcHogHble 80npochi:

1. Cuna JlopeHua.

2. ﬂBI/I)KeHI/Ie 3apsXKCHHBIX YaCTUI] B MAarHUTHOM I10JIC.

3. B3aumMoneiicTBre ABIKYIIUXCS 3apsHKEHHBIX YaCTHII.

AKT.

Tema npakTHueCKOro 3aHATHA:

KonTyp ¢ Tokom B MarHuTHOM mioinie. 3akoH Amriepa. Pabota
IIpH NIEpPEMEIIEHNE KOHTYpa C TOKOM B MarHUTHOM TI0JIE.
OcHogHble 80nPOCHI:

1. Cuipl 1 MOMEHTBI CHII, IEHCTBYIOIINE Ha KOHTYP C TOKOM
B MarHWTHOM TIOJIE.

2. ITpumeneHue 3akoHa Amriepa AJisl pacyéra cu,
JEHUCTBYIOIINX HA MIPOBOAHUKHU U C TOKOM B MAaTHUTHOM
rore.

3. Pabora npu nepeMerieHny KOHTypa ¢ TOKOM B

MAaravTHOM IIOJIC.

AKT.

Tema npakTUYECKOTO 3aHSTHS:

MaruutHoe nose B Beuiectse. HanpsykeHHOCTb MarHUTHOTO
noJisi. MaraeTMku B MarHUTHOM II0JIC.

OcHogHble 8onpocyi:

1. MarsurtHoO€ 10JIe B BEIICCTBE.

2. Pacuér Hanps»KeHHOCTU MAarHUTHBIX MOJICH.

3. MardeTyKy B MAarHUTHOM II0JI€.

AKT.

10.

Tema npakTHUECKOTO 3aHATHA:

3aKoH 3MeKTPOMarHuTHON MHAYKIMH. HIyKTUBHOCTB.
OcHnogHule 6onpochwi:

1. OCHOBHOI 3aKOH JIEKTPOMarHUTHON MHIYKIHU.

2.MlHOyKTUBHOCTH KOHTYypa, COJICHOMAA, TOPOU/IA.

AKT.




dopma npose-

KoanuecTBoO

Ne
HanmeHoBaHHe NPAKTHYECKOTO 3aHATHS fieHust (AKTHB., 1acos
3aHATHS
HHTEpaK.) 0®0 | 30
3. CaMOMHIYKIIMSI, B3AUMOUHIYKIIHSI.
4. DHeprusi MarHUTHOTO TIOJIA.
Tema nmpakTHUeCKOTO 3aHATHA:
OcHOBBI reoMeTpuuecKkoil ontuku. GoroMeTpusi.
OcHnognulie 60npochwi:
11. 1. 3aKOHBI OTpaXKEHUS U MIPEITOMIICHUS CBETA. AKT. 2
2. IlonmHOE BHYTpEHHE OTpa’keHHE CBETA.
3. DHEepPreTHUECKHUE U CBETOBBIC (DOTOMETPHUCCKIIEC
BEJIMYUHBI.
Tema npakTHUECKOTO 3aHATHA:
WnTepdepennns crera.
OcHnogHble 60npochi:
12. 1. Pacu€t uHTEphEPCHIIMOHHON KapTHHBI OT JBYX AKT. 2
KOTE€PEHTHBIX HCTOYHUKOB CBETA.
2. NnTepdepennns B TOHKUX TUIEHKAX.
3. Koneua Herorona.
Tema npakTHUECKOTO 3aHATHA:
Hudpaxius ceeta.
OcHogHble 60npochi:
13. 1. Judpaxmus @payrarodepa Ha OTHOH IIEITH. AKT. 4 2
2. Audpakuus Ppaynropepa Ha AUPPaKLUOHHON peLIeTKe.
3. Yry0Bas IUCTIEPCHSI U pa3peliaronas CriocoOOHOCTh
TU(PPaKIIMOHHON PEIeTKH.
Tema npakTHUeCKOro 3aHATHA:
ITonsipuzanus cera.
OcHogHble 8ONPOCHL:
14. 1. EcrecTBeHHBIN 1 OIS pU30BaHHBIN CBET. 3akoH Maoca. AKT. 2
2. [onspusanus cBeTa Mpyu OTPaKEHUH U PEJIOMIICHUH Ha
rpaHuIle pa3zierna JByX Cpel.
3. EctecTBeHHOE BpallleHHe TUIOCKOCTH MTOJISIPU3AIIHH.
Tema MpaKkTUYECKOTO 3aHSATHUSA:
3aKoHBI TETIIOBOTO W3ITYUYESHHUS.
OcHogHble 6ONPOCHI:
15. 1. TermmoBoe m3myuenwne. 3akon Kupxroda. AKT. 4 2
2. 3akoH Credana-bonpiimaHna, 3akoH cMerieHns: BuHa.
3. Ilpumenenue ¢popmynsl [Inanka k pacuéry
XapaKTePUCTHK TETUIOBOTO U3TYUYCHUSI.
16. Tema MpaKkTU4EeCKOrO 3aHSATHUS: AKT. 2
3akoHHI poTodddekTa.
OcHogHble 8ONPOCHI:




Ne

3aHATHA

HaumenoBanue NPAKTHYE€CKOI0 3aHATUSA

dopma npose-
JeHus (AKTHUB.,

HHTEpaK.)

KoanuecTBoO

yacoB

O0PO | 390

1. Baemrauii hotosddekr.
2. 3akoHBI BHEUIHETO (hoTodddeKTa.
3. [Ipumenenne ypaBHeHHS DWHIITEHHA TS pacuéra

XapaKTepUCTHK BHeNIHero ¢oto3ddekra.

17.

Tema MpaKkTUIECKOTO 3aHSTHS:

JlaBneHue cera.

OcHnogHbie 60npocyi:

1. Macca, uMmyinbc, sHeprus GOToHa.

2. Pacuér naBneHus cperta.

3. Pacuét KoHIIEHTpauuu (OTOHOB B MTOTOKE M YHCIIA

(l)OTOHOB, BBaI/IMO,HeﬁCTBYIOH.[I/IX C IMOBCPXHOCTBHIO TECJIA.

AKT.

18.

Tema MpaKTUUIECKOTO 3aHSTHUSA:

Oddexr Kommnrona.

OcHogsHble 8onpochwi:

1. 3¢ dexr Komnrona.

2. Pacuér uMmmynbcoB B3aMMOJICHCTBYFOIINX YaCTHUIL TIPU
st dexre Kommrona.

3. Pacué€r sHepruii B3auMoACHCTBYIONINI YaCcTHI] IpU

s dexre Kommnrona.

AKT.

19.

Tema MpaKkTHIECKOTO 3aHSATHS:

IToctynarel bopa. M31yueHne u nomomeHue cBeTa
BOIOPOAOIIOIOOHBIMU MOHAMM.

OcHogHble 8ONPOCHI:

1. CepuanbHbie 3aKOHOMEPHOCTH B CIIEKTPE aToMa
BOZIOpOIA.

2. CepuasibHble 3aKOHOMEPHOCTH B CIIEKTpax
BOJIOPOAOITOIOOHEBIX CHCTEM.

3. DHeprus CBsI3U, YJHEPTUsl HOHU3ALMNH, YHEPTUS
BO30YXICHHSI B aTOME BOIOPO/Ia M B BOIOPOIOTIONO0HBIX

CUCTEMAX.

AKT.

20.

Tema npakTHUeCKOTrO 3aHATHA:

CooTHomeHHs HeonpeaeneHnocrekt [ elizendepra. BoiHb
ne-bporins.

OcHogHble 8ONpOCHI:

1. Pacuér HeonpeneneHHOCTel KOOPAMHAT U UMITYIILCOB,
OHEPruv U IJIUTCIbHOCTHU ITPOUECCOB C yHaCTUEM
MHUKPOYACTHII.

2. [IpuMeHeHne COOTHOIIEHUH HEONpeAeIEHHOCTEH
l'eitzenbepra It onpeneneHns XapaKTepUCTUK CUCTEM
MUKPOYaCTHII.

3. Bonnsl ae-bpoitins.

AKT.




Ne

3aHATHA

dopma npose-
HaumeHoBaHHe NPAKTHYECKOTO 3aHATHS AeHuUsl (AKTHB.,

HHTEpaK.)

KoanuecTBoO

yacoB

(01010

300

21.

Tema npakTHUeCKOTrO 3aHATHS:
Craunonapnoe ypasaenue lpeannrepa.
OcHogHble 8ONPOCHI:

1. Crammonapaoe ypaBHenue Llpenunrepa. AKT.
2. MukpodacTuiia B OAHOMEPHON O€CKOHETHO-TITYOOKOM
MPSAMOYTOJILHON MOTEHIIMATBEHON SIMeE.

3. TyanensHBIH 3D (DEeKT.

22.

Tema mpakTHUeCKOTO 3aHATHA:
PenTreHoBckue CreKTpsl.

OcHogHble 8ONpoCHI:

1. Crijo1Hoe peHTTeHOBCKOE U3TyUYEHHUE. A
2. XapaKkTepuCTHIECKOE PEHTTCHOBCKOE M3TyUeHHE. 3aKOH .
Mo3znu.

3. CepunanbHble 3aKOHOMEPHOCTH B XapaKTEPUCTHIECKAX

PEHTTCHOBCKHUX CIICKTpaAX.

23.

Tema MpaKTUYECKOTO 3aHSATHUSA:

3aKoHBI PaJMOaKTUBHOTO paciajia. SiepHble peakiui.
Ocnosnvie 80Nnpocyl:

1. OCHOBHO1 3aKOH PaIMOAKTUBHOTO pacmaja. AKT.
2. Pacuér nepuona noiypacnaja paaioaKTUBHBIX
JJIEMEHTOB.

3. Pacuér sHepretndeckoro ¢ dexra sSIepHbIX PeaKIui.

HToro

5. 3. TeMbl CEeMMHAPCKUX 3aHATHH
(HE IpeyCMOTPEHBI YYeOHBIM TIIIAHOM )

5. 4. Ilepeyennb 1a00paTOPHBIX PadoT

Ne

3aHATHUA

. DopMa npoBe-IeHus
Tema JsaGopaTopHoii padoThI
(aKTHUB., HHTEpPAK.)

KoanuecTBoO

qacoB

(0100

300

Onpez[eneHI/Ie YCKOPCHUA CUJIBI TAKCCTHU A
KT.
MaAT€MaTH4€CKUM MAassTHHKOM.

Omnpenenenrie MOMEHTa WHEPLUHU TE€J METOAOM A
KT.
TpUUIIPHOTO TIOBECA.

OrpezieneHne CKOPOCTH PacpOCTPaHECHHS A
KT.
3BYKOBBIX BOJIH B BO3/IyXE.




KosanvecTBo
Ne dopma npose-IeHust
Tema 1a6opaTopHoOii padoThI 1acos
3aHATHS (aKTHB., HHTEpPAK.)
00 | 390
Onpenenenne orHomenust Cp/Cv MeTooM
4, AKT. 2 2
Knemana- Jlezopma.
5. HccnenoBanue 31€KTPOCTAaTUHYECKOTO TOJIS. AKT. 2
W3mMepeHne conmpoTHBICHHH MOCTOBBIM
6. AKT. 2 2
METOJIOM.
I'panyupoBka u onpenenenue 3.J1.C.
7. AKT. 2
TEpPMOIIAPHI.
Ompenenenne 3.J1.C ucTOYHNKA TOKA U €T0
8. AKT. 2
KILA.
OmnpeneneHne HHIYKIIUA MAaTHUTHOTO TOJIS
9. AKT. 2 2
3emiu.
10. OmnpeneneHue mokasarenis NpeaIoMIeHNs CTEKIIA. AKT. 2
OrnpeneneHue IITUHBI BOIHBI H3TYICHUS B
11. P Y Ax, 2 2
onwiTe FOHra.
OnpenencHue AruaMeTpa HEOOBIIOTO KPYTIIOTo
12. AKT. 2
OTBEPCTHSL.
OnpeneneHrie MUPUHBI Y3KOH MIETH METOIOM
13. AKT. 2
Iudpaxuy cBera.
Ompenenenue nmepuoaa TG pakImOHHON
14. AKT. 2
PEIIeTKH.
Hroro 28 10

5. 5. Tembl HHAUBUAYAJIbHBIX 3AHATHH

(HE mpeayCMOTPEHO YUEOHBIM IJIAHOM )

6. [lepevyenb y4eOHO-METOAUYECKOTO0 00ecIieYeHUs IJIsl CAMOCTOSITeIbHOM PadoThI

00y4YaIIMXCs M0 JUCHUIINHE (MOLYJII0)

CamocrosaTenpHas paboTra TO JaHHOW JWCIUIUIMHE BKJIIOUAET Takue (Gopmbl paboTHl Kak: pabora C

0a30BBIM KOHCIICKTOM, pa60Ta C HI/ITepaTypOfI, YTCHUC ,I[OHOHHI/ITCHLHOﬁ JIMTCpATyphbl; MOATOTOBKA K YCTHOMY

ormpocy; 1aboparopHas paboTa, HIOATOTOBKA OTYETa; BHITIOJHEHNE KOHTPOIBLHONW pabOThI; MOJTOTOBKA K 3a4ETy;

IMOATrOTOBKA K 9K3aMCHY.

6.1. CogepxaHue caMOCTOATEILHOM PA0OTHI CTYIE€HTOB 110 JMCHUILIAHE (MOIYJII0)



HaumeHoBaHue TeM U BOIIPOCHI,

Koa-Bo

Ne|  BBIHOCHMBIE HA CAMOCTOATEILHYIO ®opma CP 1acos
padorty 0P0 |3P0
Tema 1. Kunemarvka nocTynarenbHOro U
BpaIIaTeIbHOTO JBUKCHUS MaTEPH-
aJIbHOU TOYKHU.
OcHogHble 8ONPOCHI: pabora c iuTeparypoii, areHne
1 |1. AHanuTHYECKUI METOJ] OIIMCAHUS JIOTIONTHUTENBHOM JINTEPaTyphl; MOATOTOBKa K | 4 6
JBYDKCHUS MaTeprabHON Touku (MT). YCTHOMY OIIPOCY
2. AHATUTUYECKOE ONMCAHNE TPASKTOPHH
nprokeruss MT.
3. CpenHsisi ¥ MTHOBEHHAs CKOPOCTH
JBYDKCHUS M IEPEMEIICHHUS.
Tema 2. 3aKOHBI TUHAMUKHA
MMOCTYNATEIBHOTO JIBMKEHHUS.
paboTa ¢ IUTepaTypou, YTCHHE
OcHogHble 8ONPOCHI: >
2 JIOTIONTHUTENBHOM JINTEPaTyphl; MOATOTOBKa K | 4 6
1. [ToHSATHS CHITBI, MACCHI, UMITYIIBCA; UX
YCTHOMY OTIPOCY
enuHUILl B cucteme CU.
2. Ananu3 Broporo 3akoHa HeroToHa.
3. Cunsl TpeHus.
Tema 3. Dueprusi, paboTa, MOIIHOCTS.
I'paBuTanmonHoe noime.
pabora c imTeparypoii, YreHue
OcHogHnble 60npochi: JIOTIOTHUTEIFHOM TUTEPaTyPHI; MOITOTOBKA K
3 | 1. IToHsiTHE O MOTEHIIMAIBHOM I10JIE U O YCTHOMY OIIPOCY; JlabopaTopHas padbora, 5 6
KOHCEPBAaTUBHOMH CHIIE. MOJITOTOBKA OTYETA; BBHITTOTHEHUE
2. CBsI3b MKy CHJIONW W TIOTCHITNATHHOM KOHTPOJILHOH pabOTHI
JHEpruen.
3. I'paduaeckoe mpeacTaBICHIE SHEPTUN.
Tema 4. JlunaMuka BpamiareJIbHOTO
JIBIKCHUSL.
pabora c nuTeparypoii, YreHue
OcHogHble 6ONPOCHI: .
JIOTIOJTHUTEIILHOM JINTEPATYPhI; TA0OpaTOpHAS
4 | 1. Monenb abCOFOTHO TBEPOTO TEJA. 5 8
. paboTa, TOATOTOBKA OTYETa; OATOTOBKA K
2. Pacuér MmoMeHTa uHEpLUU
YCTHOMY OIIpOCY;
CUMMETPHUYHBIX TEJT OTHOCUTEIHHO
HEMNOABIDKHOW OCH BpallleHHsI.
3. Teopus llteiinepa.
5 |Tema. 5. Mexanndeckne KojaeOanus 1 paboTa c TUTepaTypou, YTCHHE 5 8
BOJTHBL. JIOTIONTHUTEIILHOM JINTEPaTyPhl; TA00paTopHAas
paboTa, MOATOTOBKA OTYETa; MOATOTOBKA K
OcHogHble 8ONPoCHI: YCTHOMY OIIPOCY;




HaumeHoBaHue TeM U BOIIPOCHI,
BBIHOCUMBbBIE€ HA CAMOCTOATE/IbHYIO

padoty

®opma CP

Koa-Bo

yacoB

(01010

300

1. 3aBuUCHMOCTS X, V, a, Ex, Em, E ot
BPEMEHU B aHAIUTUYECKOM U
rpauIecKoM BHIAX.

2. Pacuér nepuona koneOaHus
MaTeMaTUIeCKOTO, TIPYKHHHOTO,
(uzngeckoro MasTHUKOB. [IpuBenénHast
JUTMHA (QU3UYECKOTO MasITHUKA.

3. AHanu3 ypaBHEHHUS CTOSYEH BOJIHBI.

Tema 6. MonexkynsapHO-KHHETHYECKAs

TCOpUA NUACAJIBHOTO I'a3a.

Ocnosnvie ONpocul:

1. OnbITHBIC 32aKOHBI UACATBHOTO Ta3a.
2. CpemHee 4nucao CTOIKHOBEHUHN U
CpemHss JUTMHA CBOOOIHOTO TIpodera
MOJIEKYIL.

3. DKcrepuMeHTaILHOe 000CHOBAHUE

MOJICKynS[pHO—KHHeTH‘IGCKOfI TCOpUH.

pabora c imTeparypoii, arenne
JOTIOTHUTEIBHOM JINTepaTyphl; MOATOTOBKA K

YCTHOMY OTIPOCY

Tema 7. OCHOBBI TEpMOANHAMUKH.

OcHogHble 6ONPOCHL:

1. Pacuér uncna creneHnei cBOOOIBI
MOJIEKYIL.

2. Pacuér m3menenus U, Q, A pu
H30MPOIECCax.

3. Durponus. Pacuér usmeHeHus

OHTPOIIUHU IIPU U30IIpoHecccax.

paborta ¢ nuTeparypoi, 4yTeHune
JOTIOJTHUTETIBHON JINTEpaTyphl; TabopaTtopHast
pabora, MOATOTOBKA OTYETA; MOATOTOBKA K
YCTHOMY OITPOCY; BBITIOJIHEHHE KOHTPOJILHON

paboThI

Tema 8. PeanpHble ra3ml.

OcHogHble 6OnpOCHI:

1. Cuisl MEXMOJIEKYIIPHOTO
B3aUMOJICHCTBUSI.

2. BeiBoj ypaBHeHus Ban-nep-Baanbca.

3. Ananu3 ypaBHeHus Ban-aep-Baannbca.

paborta ¢ nuTeparypoi, YTeHne
JIOTIONTHUTENHHOM JINTePaTyphl; MOATOTOBKA K

YCTHOMY OIIpOCY

Tema 9. CTpoeHHe U CBONCTBA KUIKOCTEH

" TBEPABIX TCIIL.

OcHosHble 8onpochwi:
1. OcOOEHHOCTH CTPOCHUS YKUIKOCTEH.
2. MexaHn3M BO3HUKHOBEHUS

ITOBEPXHOCTHOT'O HATAXKCHUA JKHIKOCTEH.

paborta ¢ nuTeparypoii, 4YTeHune
JIOTIONTHUTENHFHOM JINTepaTyphl; MOATOTOBKA K

YCTHOMY OIIPOCY




HaumeHoBaHue TeM U BOIIPOCHI,
BBIHOCUMBbBIE€ HA CAMOCTOATE/IbHYIO

padoty

®opma CP

Koa-Bo

yacoB

O0®0O | 390

3. MexaHnu3M cMaduBaHUS KUIKOCTIMU

TBEPABIX TCIL.

10

Tema 10. DnexTpuueckoe mojie B BAKyyMe.

OcHogHble 80npoChi:

1. CpolicTBa 3JEKTPUUYECKUX 3aPI0B.
2. Ilpumenenue teopems! ['aycca ams
pacuéra 3NIEeKTPOCTaTHYECKUX NOJIEH B
BaKyyMe.

3. Pacuét pa3HOCTH OTEHITHAIOB T10
W3BECTHOM HANPSHKEHHOCTH

QJICKTPOCTATHUYCCKOI'O I10JIA.

paborta ¢ nuTeparypoii, 4YTeHune
JIOTIONTHUTENHLHOM JINTePaTyphl; MOATOTOBKA K

YCTHOMY OIIPOCY

11

Tema 11 DnexTpuyeckoe moiie B

BCIICCTBC.

OcHogHble 6OnPOCHI:

1. Tunsl AU3nEKTPUKOB. MexaHu3M
MOJIIPU3ALNHN IUIIIEKTPHUKOB.

2. YcnoBusl Ha rpaHULE pa3ziena ABYX
JTUAIEKTPUKOB.

3. CerHeTo3IeKTpUKH.

paborta ¢ nuTeparypoii, YTeHne
JIOTIONTHUTENHFHOMN JINTepaTyphl; MOATOTOBKA K

YCTHOMY OIIPOCY

12

Tema 12. [lpoBogauKH B

QJICKTPOCTATUICCKOM II0JIC.

Ocnognuvie gonpocul:

1. YcnoBus paBHOBECHS SIEKTPUIECKHUX
3aps1/I0B Ha [IPOBOJIHUKE.

2. DnexkTpoéMKocTh Oarapen
[apajjieIbHOTO U I10CIIEI0BATEIbHO
COCIMHEHHBIX KOHCHCATOPOB.

3. Mexanndeckue (TOHAEPOMOTOPHBIE)

CHJIBI B SJICKTPUYCCKOM I10JIC.

paborta ¢ nuTeparypoii, 4YTeHune
JIOTIONTHUTENHHOMN JINTepaTyphl; MOATOTOBKA K
YCTHOMY OIIPOCY; BBIIIOJIHCHHE KOHTPOJIBHON

paboTel

13

Tema 13. [TocTOSIHHBIH MEKTPUUECKUI

TOK.

OcHosHule 8onpocwi:

1. ®u3nyeckuii CMBICT ITOTEHIINATA,
pPa3HOCTH MOTEHIINATIOB, 3.11.C.,
HaIpsHKEHUS.

2. Metofipl pacd€Thl pa3BETBICHHBIX

3JIEKTPUUYECKUX IIeTIEH.

paborta ¢ nuTeparypoii, 4YTeHune
JIOTIOTHUTENILHOM JIUTEPaTyphl; TIONTOTOBKA K

YCTHOMY OIIpOCY




HaumeHoBaHue TeM U BOIIPOCHI,

Koa-Bo

Ne| BBIHOCHMbBIE HA CAMOCTOSITEILHYIO ®opma CP 1acos
padorty 0P0 |3P0
3. DNeKTpoauTHYECKas JUCCOIHAITHSI.
ONEKTPOIUTHI. DIEKTPOIIU3.
Tema 14. MarHuTHOE TI0JI€ B BAKyyME
OcHnognbie 60npochwi: .
pabora c imTeparypoii, arenne
1. I'padmaeckoe onricaHne MarHUTHBIX .
14 . JOTIOTHUTETILHOM TUTepaTyphl; MOATOTOBKA K 8 16
oJieil B BakyyMe.
N YCTHOMY OTIPOCY
2. BuxpeBoil XxapakTep MarHuTHOTO TTOJISL.
3. Cunia ¥ MOMEHT CHJIBI, IEHCTBYIOIINE
Ha KOHTYp C TOKOM B MarHUTHOM TIOJI€.
Tema 15. MargutHoe 110JI€ B BEIIECTBE.
OcHogHble 8ONPOCHI: .
pabora c iuTeparypoii, YreHue
1. MarauTHbIE MOMEHTHI SJIEKTPOHOB U S
. . JIOTIONTHUTENILHOM JINTEPaTyphl; TabopaTopHas
aromoB. OnbIT DMHINTEHA B 1e-Xacca,
15 5 pabora, IOATOTOBKA OTYETA; TIOATOTOBKA K 10 17
ombIT bapHerra. .
YCTHOMY OIIPOCY; BBITIOJIHEHUE KOHTPOJIbHOM
2. Ycnosus mist Bektopos B u H Ha
paboTHI
TpaHuIle pa3zeia JByX MarHeTHKOB.
3. Turel MarHeTUKOB 1 MEXaHU3M HX
HaMarHU4eHUsl.
Tema 16. OnexrpoMarauTHast HHAYKLHS.
paboTa c TUTepaTypou, YTCHHE
OcHogHble 8ONPOCHI: .
. JOTIOTHUTEIFHOM TUTEPaTyPhI; MOATOTOBKA K
1. SIBneHne ANeKTPOMarHUTHOM
16 YCTHOMY OIIpOCY; JlabopaTopHas padora, 8 16
WHAYKOUH, onblT Dapanest.
MOJITOTOBKA OTYETA; BBHITIOJTHEHUE
2. BuxpeBble TOKH. .
KOHTPOJIBHOM paboThI
3. IlpakTryeckoe UCIOJIb30BAHUE SBJICHUS
ANIEKTPOMArHUTHON MHYKIIHH.
Tema 17. Ilpupona ceera. DoTomeTpus.
OcHognble 60npochyi:
1. DnexTpoMarHuTHAs MPUPOIA CBETA. .
pabora c mTeparypoii, YreHue
IIIxana 3JIEKTPOMArHUTHBIX BOJIH. .
17 JOTIONTHUTENHHOM JINTepaTyphbl; moaroroka k | 10 17
2. OCHOBHBIE TTOJIOKEHUS 1 3aKOHBI
. YCTHOMY OIIPOCY
Te€OMETPUYECKOM ONTHKHU.
3. ®u3nuecKue OCHOBBI PA3INIHS
SHEPreTUYECKUX U CBETOBBIX
(oTOMeTpHUECKUX BETHYNH.
18 | Tema 18. MuTepdepenttus creta. paboTa c TUTepaTypou, YTCHHE 10 17
JOTIOTHUTEIILHOM TUTEPaTyPhl; MOITOTOBKA K
OcHogHble 80NpoCHI:




HaumeHoBaHue TeM U BOIIPOCHI,

Koa-Bo

Ne| BBIHOCHMbBIE HA CAMOCTOSITEILHYIO ®opma CP 1acos
padoty 0P0 |3P0
1. BpeMeHHast 1 mpoCTpaHCTBEHHAS YCTHOMY OIPOCY; BBITIOJTHEHUE KOHTPOJIbHON
KOT€PEHTHOCTH CBETOBBIX BOJIH. paboThI
2. CriocoOBI OTyYeHNST KOT€PEHTHBIX
CBETOBBIX BOJIH.
3. IIpakTnyeckoe MpUMeHEHNE
nHTep(EpPEeHIINH CBETA.
Tema 19. Audpakuus cBera.
pabora c nuTeparypoii, YreHne
OcHogHble 8ONPOCHL: .
. JIOTIOTHUTEIIFHOW TUTEPaTyPHI; MOITOTOBKA K
19| 1. Ilpunnun [foiirenca-dpenes. .| 10 17
YCTHOMY OITPOCY; BEITIONTHEHUE KOHTPOJIHHOMH
2. Meron 301 @penensi.
paboThI
3. IIpakTnyeckoe MpUMeHEHNE
IUQPPaKIU CBETA.
Tema 20. [Tonsipu3zarus cBeTa.
OcHogHble 8ONPOCHI: .
. pabora ¢ JIuTepaTypoii, YTeHue
1. JIBoiiHO€ Ny4YenpenoMIIeHHE. .
20 JIOTIOJIHUTENbHON JIUTEPATyPhl; MOAroTOBKa K | 11 17
2. TonapuzaluoHHbIE PU3MBI U
YCTHOMY OIIpOCY
TIOJISIPOUIBI.
3. UckyccTBeHHAs! OTUYECKAs
AHU30TPOIHSL.
Tema 21. TermmoBoe u3mydeHue.
OcHogHble 80npoCHi: pabota c iuTeparypoil, YreHue
)1 1. ®usnyeckne BETMINHEI, JIOTIONTHUTEIHFHOH JINTePaTyphl; ITOATOTOBKA K 9 s
XapaKTEePU3YIOIINE TeIJIOBOE U3NYUEHUE. | YCTHOMY OIPOCY; BHIIIOJIHEHNE KOHTPOIBHOM
2. OnTuyeckasi TUPOMETPHSL. paboTHI
3. [IpakTuueckoe MpUMEHEHHUE TEIIIOBOTO
W3ITyYeHHUS.
Tewma 22. KBanToBas mpupoja cBeTa.
pabora c imTeparypoii, arenne
OcHogHble 8ONpOCHI: .
JIOTIONTHUTENLHOH JINTEPATyPHhI; TOJTOTOBKA K
22 | 1. Ompit bote. ®OTOHBI. 9 15
. YCTHOMY OIIpOCy; JaboparopHas paboTa,
2. KoprycKylsipHO-BOJIHOBOU JTyaJIu3M
ITOJITOTOBKA OTYETA
CBeTA.
3. DHeprusi, Macca, UMIYJIbC (POTOHA.
23 | Tema 23. CtpoeHue aroma. paboTa ¢ TUTepaTypou, YTCHHE 10 15
JIOTIOJTHUTEIILHOM JINTEPATYPhI; JA0OpaTOpHAS
OcHogHble 8ONPOCHI: paboTa, TOATOTOBKA OTYETa; MOJTOTOBKA K
1. JIuCKpEeTHOE CTPOEHHUE BELLIECTBA. YCTHOMY OIPOCY; BBIIIOJIHEHUE KOHTPOIBHOM
Mogenu cTpoeHust aToMa. paboThl




HauMmeHoBaHHe TeM M BOIIPOCHI, Kousi-Bo

Ne| BBIHOCHMBIE HA CAMOCTOSITEIHHYIO ®opma CP 1acos

padoty 0P0 |3P0

2. IInanerapHasi MO/ieJib aToMa U €€
3aTpyAHEHUS.
3. CriextpanbHbIe TEpMEBL. JIMCKpeTHOCTD

OHCPIrun U3JI1yUYCHHUA aTOMOB.

Tema 24. DneMeHThI KBAHTOBOI

MCXaHHUKH.

OcHosHble BONPOCHL:
1. KopryckymsipHO-BOTHOBOU Ayanu3M pabota c JuTepaTypoii, YTeHue
24 | cBoiicTB BemecTBa. Maen me-bpoiins o JIOTIOJIHUTENIbHOW JIUTEPATYPhl; MOATOTOBKA K 10 15
BOJTHOBBIX CBOMCTBAaX AIIEKTPOHA. YCTHOMY OIIPOCY;
2. Cratuctudeckast HHTepIpeTaIis BOJIH
ne-bpoiis.

3. OnmcaHue COCTOSHUM IEKTPOHOB B

MHOT'O2JIEKTPOHHBIX aroMax.

Tema 25. DnemeHTbI HU3NKK aTOMHOTO

sapa.

OcHogsHble 8onpochyi: paboTa ¢ TuTepaTypoil, YTCHHE

55 1. Ctpoenue aroMHOTO siapa. KanenbHas v | JOTIOTHUTEIHLHON JTUTEPaTyPhl; TOATOTOBKA K 10 s
000JI0YHAST MOJICITH sIIIpa. YCTHOMY OIIPOCY; BHIIIOJTHEHUE KOHTPOIBbHOMN
2. MeTonn! HaOMIOACHUS U PETUCTPAITIH paboTHI

PaaOaKTUBHBIX U3ITYYCHUHM U YACTHUII.
3. SlmepHBIC peakiiy U UX OCHOBHBIC

THIIBI.

Tema 26. D1eMeHThI (PU3UKH TBEPIOTO

TCIa.

OcnosHuvie gonpocul: pabora c nuTeparypoii, arenne
26 | 1. [lonsTre 0 30HHON TEOPUU TBEPIBIX JOTIOTHUTEILHON TUTEpaTyphl; moarotopka k | 10 15
Tell. YCTHOMY OIIpOCY
2. MeTamibl, AUNEKTPUKH,

MIOJTYTIPOBOJTHUKY 110 30HHOM TEOpHUH.

3. ®oTonpoBOAUMOCTH OJYITPOBOJHUKOB.

HToro 183 | 297

Ilepeyenb yueOHO-MeTOAUYECKOTO 00eciedUeHUs 1JIsi CAMOCTOSITEILHON padoThl

00y4YaIMXCs M0 JMCHUIINHE (MOLYJII0)

Jlnst m3yueHnss TUCIUILTUHEL «Dr3uKay pa3paOdoTaHbl CICAYIONNE METOMUICCKIE PEKOMEHIAITH:




1. MeTtopuyeckue PEeKOMEHIAIMA M KOHTPOJILHBIC 3a/IaHusl JUIS CTYJACHTOB 3a04HOM (DOpMBEI 0OydeHUs
crierranpHOCTEl: 15.03.01 «MamuHOCTpOEHNE» MPOQPIIIA IMOATOTOBKH «JOJEKTPOMEXaHHKA W CBapKay,
15.03.05 «KoHCTpYKTOPCKO-TEXHOJIOIHYECKOE 00ECIIEUeHNE MAIIMHOCTPOUTENIBHBIX MPOu3BoacTBY, 20.03.01
«Texnocepuass 6e3omacHOCTEY, 22.03.03 «Okcrutyaranmust TPaHCTIOPTHO-TEXHOJIOTHUYECKUX MAIIUH U

KOMIIJICKCOB)).

7. @OoH OLIEHOYHBIX CPECTB JJIsl NPOBeIeHHs MPOMEKYTOYHOM aTTeCTAlMHU

00y4aromuXxcH 1Mo AMCHUILINHE (MOLYJII0)

7.1. HepequL KOMIIETeHIIMH C YKa3aHUuEM ITAIlOB UX (l)OpMPIpOBaHI/IH B IIpouecce

0CBOEHHS 00pa30BaTeIbHON MPOrPaMMBbI

OueHovHbIE
Jeckpunrtopsl Komnerenunu
cpencTBa
YK-1
CYITHOCTH W IPUPOAY HU3HUECKUX SIBICHUH, MaTEMaTHIECKOE
3HaTb OMHCAHUE STUX SABICHUHN, BO3SMOKHOCTh IPUMEHEHHUS 3TUX SIBICHUM | yCTHBIA OPOC

Ha IIPAKTHKE.

UCIIOJIb30BATh TOJyYEeHHbIE 3HAHMS NP aHaIN3e (PrU3nuecKux
. nabopatopHas pabora,
Ymerts SIBJICHUH, IPY PEILICHUN TEOPETUUECKUX U SKCIIEPUMEHTATIBHBIX
3aIUTa OT4eTa
3aj1ad.

METO/IMKOW W HaBBIKAMH PEIICHUS MPAKTHUECKUX 3a/1ad 10 (hU3UKe,
Baanerb METOIMKOM MTPOBEACHUS 1 00pabOTKH PEe3yJIbTaTOB (PU3HUSCKOrO 3a4eT; IK3aMeH

OKCIICPUMCHTA.

7.2. Onucanne nmokasareJieil 1 KpuTepueB OLEHUBAHUS KOMIIETEHIIUI HA Pa3IMYHBIX

ranax ux GopMHpOBaHusl, ONUCAHNE IIKAJ OLlCHUBAHUS

YpoBHH c()OPMHPOBAHHOCTH KOMIIETCHIIMH
OueHouHBbIE
KommnereHTHOCTD OCTATOUYHbIN
cpeacTea Ba3oBblii ypoBeHb a Bbicokuii ypoBeHb
He chopMuUpOBaHa YPOBeHb
Bonpocs! packpeIThl
He packpsIT Bompocsl pacKpbIThI €
. C 3aMEYaHMSIMH, Bonpocsr mogHOCTEIO
YCTHBIHA ONPOC | MOJIHOCTBIO HU OIUH HECYIIECTBEHHBIMU
OJTHAKO JIOTHKA PACKpPBITHIL.
BOTIPOCOB. 3aMEYaHUsIMHU.
coOIozieHa.
He Beimonnena ninmn
Brinonnena PaGora BrImIOTHEHA
BBINOJIHEHA C
naboparopHas YaCTUYHO HJIU C MIOJTHOCTBIO, Pa6ora BeITONTHEHA
rpyOBIMU
pabora, HapyUICHUSIMH, OTMEYarOTCs MOJIHOCTBIO,
HapyLICHUSIMU,
3aluTa BBIBOJIBI HE HECYIIECTBEHHBIE odopmiteHa mo
BBIBO/IBI HE
oTyera COOTBETCTBYIOT HEJ0CTaTKU B TpeOOBaHUSM.
COOTBETCTBYIOT LIETH
LEeJIH. odopmiieHHn.
paboThL.




YpoBHM c(h)OPpMHUPOBAHHOCTH KOMIIETEHINH

OueHounsle
KommnerenTHOCTH O0CTATOYHBII
cpeacTsa Ba3oBrblii ypoBeHb a Bricokuii ypoBeHb
He chopmupoBana YPOBEHb
He packpsIT .
Teopernueckuit
MOJTHOCTBIO .
. BOIIPOC PAaCKpBHIT, TeopeTnueckuil .
TEOPETUYECKUI Teopernueckuit
NPaKTHYECKOE BOIIPOC PACKPBHIT,
BOIIPOC, BOIPOC PacKpbIT
3aJaHue He MPaKTHYECKOE 3a/JaHNe
3a4eT MIPAKTHYECKOE HOJIHOCTBIO,
BBITIOJIHEHO WJIN BBINOJIHEHO C
3aJlaHKe He MIPAKTUYECKOE
BBITTOJIHEHO C HEe3HauYNTENbHBIMU
BBITIOJIHEHO WIIN 3aJlaHH€ BHITIOIHEHO.
rpyOBIMHU OIIMOKaAMH.
BBINOJTHEHO C
OLIMOKAMHU.
rpyOBIMHU OIITHOKaMHU.
Teopernueckuit
BONPOCHI PACKPBITHI
C 3aMEYaHMSIMH, Teopernueckue [HomHOCTRIO
He packpsiT
OJTHAKO JIOTHKA BOIPOCHI PACKPBITHI PacKpBITHI BCe
MOJTHOCTBIO HU OJTUH
. coOImozeHa. TIOJIHOCTBIO C BOTPOCHL. [71yO60oKO 1
TEOPETUUECKUI
[IpakTuueckoe HECYIIECTBEHHBIMU MIPOYHO YCBOCH
BOIIPOC, .
3aJ]aHKe BBITIOJIHEHO, 3aMeJaHUSIMH. MIPOrpaMMHBII
9K3aMeH MIPaKTUIECKOE
HO C 3aMEUYaHHsAMHU: VYBepeHHO Mmarepuall,
3aJjaHue He
HaMe4yeH XOJ{ MIPETIOTHOCUTCS HCYEpIIBIBAIOIIIE,
BBITIOJIHEHO, MITH
BBIIIOJIHEHUS, Marepuall, [paMOTHO U | IIOCJIEA0BATEIIBHO,

BBITTOJTHEHO C

rpyOBIMH OLIMOKAMHU.

OJIHAKO HE IIOJIHO
PacKphITHI
BO3MOXKHOCTH

BBIIIOJTHCHMUS.

IO CYILIECTBY

nsjgaracrcs.

YECTKO U JIOTHYCCKH

n3JjaracTcsa Marepuall.

7.3. TunoBblie KOHTPOJBbHBIC 3aJaHUA UJIH UHBIC MaTEepHUaJbl, HCOﬁXO}II/IMLIe AJIF OII€EHKHU

3HAHMi, yMEHHM I, HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOLIHUX ITAIbI

(opMupoBaHus KOMIIETEHIIHI B MpoLiecce 0CBOeHHUs 00pa30BaTeIbHOI MPOrpaMMbl

7.3.1.1. IllpuMepHbIe Bonpockl AJs1 ycTHOro onpoca (1 cemectp OPO /2 cemectp 3PO)

1.YUto Ha3bIBaeTCsI MaTEPUATIBHOM TOUKOM?

2.Kaxum o6pa3oM (cr1ocoboM) MOKHO 3aaTh MOJIOKEHHE MaTepUaIbHOM TOYKHU B IPOCTPaHCTBE?

3.Kakoe JABHXXCHHEC HA3bIBACTCA HOCTyHaTeHLHLIM?

4. Kakoe JBHM)KEHHE Ha3bIBAETCS BpallaTeIbHBIM?

5.MoxeT I myTb, IPOHACHHBIN MaTepruabHON TOYKOM, OBITH paBEH MOAYIIIO MEPEMELICHUS 3TOH TOUKH?

6.Yto mzyqaet paznen pusuxn «{nHamuka»?

7.ChopMynupyiiTe IepBhIi 3aKOH JHHAMUKH.

8.Kakoe cBOMCTBO Tesia Ha3bIBAETCA UHEPLIUEH?

9.Kaxoit huzndeckuii cMbICI UMeET Macca Tena?




10.Yro Ha3bIBaeTcst paboTol B MeXaHHUKe?

7.3.1.2. [IpuMepHbIe BONPOCHI AJis1 YCTHOTO onpoca (2 cemectp ODPO /3 cemectp 3P0O)

1.YUto sBIsIeTCSl HCTOUHUKOM MarHUTHOTO TIOJIS?

2.ChopmynupyiTe IpUHIUIT CYTEPIIO3UIIUN MATHUTHBIX TTOJICH.

3.Kak MOXHO J10Ka3aTh, UTO TTOKOALIUKCS 3apsi] HE CO3/1a€T MArHUTHOE T0Jie?
4.Yt0 no3BosieT onpeaenuTs 3akoH buo-Casapa-Jlamiaca?
5.ChopmynupyiiTe HOHATHE IOTOKA BEKTOpa B.

6.Chopmymupyiite Teopemy 'aycca as Bektopa B.

7.YUto Ha3pIBaeTCS LUPKYIALUU BekTopa B?

8.Chopmynmupyiite TeopeMy O ITUPKYIISAIAHA BekTopa B.

9.Uto Ha3bIBaeTCS COJICHOUAOM U TOPOUIOM?

10.Yt10 Ha3pIBaeTCA HAMarHUYEHHOCTHIO MardeTuKa?

7.3.1.3. IlpumepHblie Bonpockl st yeTHOro onpoca (3 cemectp O®O /4 cemectp 3DO)

1.Kakoe n3nmy4yeHue Ha3bpIBae€TCs TEIIIOBBIM?

2.Kakoe Teno HazpIBaeTCst aOCONMIOTHO YEPHBIM?

3.Chopmynupyiite 3akoH Kupxroda asst TEmIoBoro u3myyeHusl.
4.KaxoB Qu3nuecknii CMbICHT yHHBepcabHOW GyHKnu Kupxroda?
5.ChopmynupyiiTe 3aKoH cMmelieHrus BuHa.

6.Chopmynupyiite 3akoH Credana-bombpiimana.

7.Uto OBLTO Ha3BaHO «YIBTPa(QHOIETOBOM KaTacTpodoi»?

8.Ilpm kakoM mnpennonoxkeHuu (gomymeHuun) M. Ilnmank momy4ywn Qopmynny Ui HCIyCKaTelIbHOM

crmocoOHOCTH abCOIIOTHO YE€PHOTO Tema?
9.Kak moxkHO 13 popmyiel [Tnanka BeiBecTH hopmynbl Pases-/xuna?

10.B xakux GU3NIECKUX SBICHHUIX TPOSBIISAIOTCSA KBAHTOBBIC CBOHCTBA CBETA?

7.3.2.1. IllpumepHbIe BONPOCHI K 3a1uTe Jadoparopusix pador (1 cemectp ODPO /2
cemectp 39O0)

1.JlaTh ompeneneHne KoIeOaTeIbHOTO IBIKEHUS, IIEPUOTUICCKUAX KOJIeOaHUH.

2. .BriBectn (I)OpMyJ'Iy JJIA 3aBUCUMOCTU CMCIICHUS, CKOPOCTH, YCKOPCHHA OT BPEMCHU IIPU TAPMOHNYICCKUX

koneOaHmsaX. HauepTuts rpadik 5THX 3aBHCHMOCTEH.

3.BeiBectrr (OpMynBI IS 3aBUCHMOCTH KHHETHYECKOH, TOTEHIMAIBHOW M TIONHOW »HEPTUil IpHu

rapMOHHMYECKHX KojeOanusax. HauepTuts rpaduk 3TUX 3aBUCUMOCTEH.
4.BriBectu GopMyny A meproja KoineOaHui MaTeMaTHYeCKOro MassTHHKA.

S.HO‘ICMY YIOJI OTKIIOHCHUSA MATEMATUICCKOTI0 MasTHUKA OOJIDKCH OBITH MeHbIIIE 150.



6./lats onpeneneHue abCOIOTHO TBEPAOTO Tela.

7.BeiBecTr hopmyITy 11T KHHETHYECKOH DHEPTHH BpaIleHHs TBEPAOTO Tella OTHOCUTEIHHO HETIOIBIDKHOMN

OCH.
8.MoMeHT nHepuuH TBEPAOro Tea U ero GU3MIECKUH CMBICI.
9.Kunernueckas 3HepTys KaTALIerocs Tena.

10.Teopema ITelinepa.

7.3.2.2. IlpuMepHbIe BONPOCHI K 3a1uTe JadopaTopHbIX pador (2 cemectp OPO /3
cemectp 3PO)

1.Hampsxéunocts anekrpoctaruueckoro moist (DCII). Hampsoxéunocts DCII Toueunoro 3apsiga. [Ipuniun

cynepmosuttun ICI1.
2.Jlnann HanpspkéaHocT DCIL. I'padmaeckoe nzodpakenue DCII. OgaoponHoe u HeonHopoaroe DCIL

3.Morenmman  ICII, ¢usnyeckuii cmbicn noreHuana, norenuuan OCII  TouedHoro 3apsza,

OKBHUIIOTCHLMAJIbHAA ITOBEPXHOCTD.

4.Jlokazarb, 4TO B JIIOOOH TOUKE DKBUIOTEHIMAIBHOW MOBEPXHOCTH BeKTOp E mepneHaukyispeH K 3Tou

HIOBEPXHOCTH.
5.Ces3u Mmexay E u ¢ B tuddepennmansHoi 1 HHTErpaIbHON GopmMax.
6./laTb onpeneneHne MOHATHUS AEKTPUIECKUI TOK, TOCTOSIHHBIN 3J€KTPUUYECKUNA TOK, CHJIA TOKA.

7.3akon Oma i OHOPOJHOTO y4acTKa 3JIEKTPHYECKOW LENMH B WHTErpaNbHONW U AudepeHInaIbHONR

dhopmax.

8.Ou3NYECKUA CMBICT COMPOTUBJICHHUS TMpoBogHUKA. OT Kakux (HaKTOpPOB 3aBHUCHT COIPOTHBIICHHE
npoBofHMKa? Ou3nuecknit CMbICT yAEIBHOTO CONPOTUBIIEHUS. TeMnepaTypHas 3aBUCUMOCTb CONPOTUBIICHUS

MPOBOJIHUKA.
9.IlocnenoBarenbHOE U MapaieIbHOE COCAMHEHHUE PE3UCTOPOB.

10.3axon Kupxroda juist pa3BeTBIEHHBIX JIEKTPUICCKUX MIETICH.

7.3.2.3. IlpuMepHBbIe BONPOCHI K 3a1uuTe JiaboparopHbix pador (3 cemectp OPO /4
cemectp 3PO)

1./latb onpeneneHnne aOCOTIOTHOTO W OTHOCHTENBHOTO TTOKa3arenel mpeIoMIICHHS.

2.ChopmynupoBarh 3aKOHbI OTPAKEHUS U MTPEIOMIICHHUS CBETA.

3.Kak cBsi3aHBI JyIHA CBETOBOH BOJHBI B BAKYYME M ONTHYECKOH cpene?

4.5IBneHue MoJTHOTO BHYTPEHHETO OTPaXeHUs cBeTa. BeiBecTr (hopMyIry JUIsl IPEeaesIbHOTO yIyia MaJeHHs.
5.1lIxana 3MeKTpOMAarHUTHBIX BOJIH; ONTUYECKUM TUana3oH B 3TOM ILIKaJe.

6.Kakue BoHBI Ha3BIBAIOTCS KOTEPEHTHBIMU? J[aTh onpenenenne nHTeppepeHny cBeTa.

7.060CcHOBATh MAaTEMaTHYECKH BO3ZMOKHOCTh HAOMIOCHUS HHTEPQEPEHLINH CBETA.

8.YcioBus MakCHMyMa 1 MEHIMYMa HHTEHCUBHOCTH CBETa B MHTeP(EPEHIITMOHHOW KapTHHE.

9.BriBecTH (bOpMyJ'IBI AJI HIMPUHBI CBETOBBIX U TEMHEIX 110JIOC B onbiTe FOHra.



10.Kak m3MeHuTCS BUA UHTEP(EPEHIMOHHOW KapTHHBI, €cii B ombiTe KOHra MCmonb30BaTh UCTOYHUKH

Oesoro ceera?

7.3.3.1. Bonpocsi k 3a4ety (1 cemectp OPO /2 cemectp 3PO)

1.KureMaTnka MOCTYNATeNhbHOTO IBMKEHHS M.T. (CHCTeMa OTdYeTa, TPaeKTOPHs, IyTh, IEpEMEIIeHIE;
MTHOBEHHASI I CPEIHSISI CKOPOCTH JIBIKEHUS; MTHOBEHHAS U CPENHAS CKOPOCTh MEPEMEINICHUS; YCKOPEHUE U
€ro KOMIIOHEHTHI; 3aBUCHMOCTh CKOPOCTH W TIYTH OT BPEMEHH MpPH PaBHOMEPHOM W PaBHONEPEMEHHOM

JIBIKCHUSIX).

2 Kunemaruka BpalaTeJIibHOIro JABWXXCHHUSA M.T. Vriosas CKOPOCTh U YITIOBOC YCKOpPCHHC. HepI/IO}_'[
BpaliCHus, qacToTra BpaliCHUs. CBs13b MEXKOY YIIIOBBIMU n JTHHCHHBIMHA KHMHEMAaTH4YCCKUMH

XapaKTePUCTUKAMHU.
3.mnynbc MexaHMYECKON CHCTEMBI. 3aKOH COXPAaHEHHS UMITYJIbCAa MEXaHUYECKON CHCTEMBI.
4.1lenTp Macc. 3aKOH JIBHXKEHHS IIEHTpa Macc.
5.Mexannueckas paboTta. MOIIHOCTS.
6.Kunetuueckasi, moTeHIMANbHAS, IOTHAS MEXaHUYECKasl YHEPTUU.
7.IlorenuuanbHoe noje. KoncepBaTuBHBIE U IUCCUTIATUBHBIE CUIIBI.
8.3aKoH coxpaHeHUs MeXaHW4YecKol sHeprud. [ paduueckoe npeacraBieHue MEXaHHIeCKOH SHEPTHU.
9.Kunetnueckas 3Heprust BpaluleHUsl 1 MOMEHT HHEpLUU TBepaoro tena. Teopema llteitnepa.
10.0cHOBHOE ypaBHEHHE TUHAMUKH BPaIIaTeIbHOTO ABMKCHUS TBEPAOTO Tela.
11.3aKk0oH coXpaHEHHs] MOMEHTA UMITYJIbCA.
12.3akon BcemupHoro Taroternsa. Cuna TsroreHus. Cuna Tsokectu. Bec tena. 3aBucumocts g ot h.
13.PaboTa no nepeMenieHuto Tela B IoJie TATOTCHUSI.
14.Ces13p Mex 1y paboToil 1 MOTEHIIMATFHON YHEPTUEH B 1T0JIE TATOTCHHUS.
15.KuHemaTrka rapMOHUYECKUX KoJieOaHuid. 3aBUCUMOCTb X, V, @ OT BpEMEHH.
16.Kunemarnka rapMoHIIecKkuXx kojebanwid. 3asucumocTts T, I1, E oT BpeMeHn.
17.J]lnHamuKa rapMOHUYECKUX KoeOanuid. [ IpyXuHHBIN, MaTeMaTndecKuil, Pr3ndecKnii MasTHUKH.

18./IlnHamMuKa TapMOHUYECKHX KolleOanni. dusnveckuii MasTHUK. [IpuBeneHHas UIMHA U LIEHTP KadyaHWA

(U3NUECKOTO MasITHUKA.
19.MexaHn4ecKkue BOJIHBL. YpaBHeHHE Oeryiieit BomHbl. Da30Basi CKOPOCTb.
20.Ctosuure BOJIHBI. AHAJIN3 ypaBHEHHUS CTOSYEH BOJIHBI.

21.0mnbITHBIE 3aKOHBI HJIeanbHOTO Ta3a: boitnsa-Mapuotra, ['eit — Jltoccaka, [lapns, ABoraapo, JansToHa.

WneansHblil ra3. YpaBHEHHE COCTOSIHUS UACAIBHOIO rasa.
22.OCHOBHOE ypaBHEHHE MOJIEKYIIPHO-KHHETHUECKON TEOPUH HI€aTbHOTO rasa.

23.3akon MakcBeinia IUIA pacripeaCICHUA MOJICKYIT HACAJIBHOI'O Ira3a 10 CKOPOCTAM U 3HEPIUiAM TCIJIOBOIO

JIBIKCHHUSI.
24 bapomerpudeckas dhopmyna Jlammaca.

25.CpenHee 4HCIIO CTONKHOBEHUH 1 CpeHssl JUIMHAa CBOOOAHOTO MPOoOera MOJIEKyII.



26.BHYTpeHHsIs SHEpTHsl HIealIbHOTO Ta3a.

27.Pabota ra3a npu n3MEeHEHHNH ero o0bema.

28.Termmoemkocth: C, Cym, Cm, CmV, Cmp, CV.

29.IlpuMeHeHHe IepBOTO HaYala TePMOAMHAMUKY K N300apHOMY M U30TEPMHUYECKOMY MPOIIECCaM.
30.BeiBon ypaBuenus [lyaccona.

31.IlpuMmeHeHne EepBOTO Hauajaa TEPMOJUHAMUKY K U30XOPHOMY U ai1a0aTHOMY IIPOIIeccam.
32.KpyroBsie nporiecchl (Iukie1). OO0paTuMbIie B HEOOPATUMBIC MPOIIECCH K.I1.1. ITUKJIIA.

33.IHuxn Kapno. Bropoe Hauano TepMoAHHAMUKH.

34.YpaBHenue Ban-nep-Baansca.

35.CpaBuenue n3zorepM Ban-nep-Baanbca ¢ skcriepuMeHTaATBHBIMU U30TepMaMu. Kputuaeckoe coCcTosTHIE.
36.IToBepxHOCTHOE HaTSKEHUE.

37.[]aBneHue oA UCKPUBIEHHON NOBEPXHOCTHIO kuAKoCcTH. Dopmyra Jlamnaca.

38.CmaunBanue. Kanunnsapusie apnenus. @opmyna bopennu-Kropena.

39.TermmoeMkocTh TBepAbIX Ten. 3akoH Jlromonra u I1tu. 3axon Jxoymsa-Kora.

40.9nexrpocrarnyeckoe mone (DCII). Hanpsoxkennocts OCII. Cumosie ymuun  OCIL  Ilpusnmn
cyneprniozuuuu ans ICIL

41.Teopema I'aycca mst Bexktopa E B Bakyyme.
42 Tlpumenenue Teopemsl ['aycca st pacueta DCII B BakyyMme ISl 3apsyKEHHOM TIIOCKOCTH.

43 Ilpumenenune teopemsl ['aycca mns pacuera DCII B BakyyMe Ui IBYX 3apsDKEHHBIX MHapauleIbHBIX

IJIOCKOCTEH.

44 Pabora mpu mepememennu 3apsna B OCIL. Teopema o mupkymsmum Bektopa E. IloreHiuanpHBINA
xapakrtep IOCIIL.

45 IorennmansHas sHeprus 3apsaa B DCIL. [orennuan. ®u3ndecKkuii CMBICHT MTOTSHIIHATIA.
46.ITorennman ICII, cozgaBaeMOro OIHUM 3apsAoM, CHCTeMOl N 3apsiioB.

47.Ce3p Mexny E mw ¢ B muddepeHnUaIbHON W WHTETpaNbHONW ¢dopMaxX. IKBHUIOTCHITHATHHBIC

TMMOBECPXHOCTH.

48.PacueT pa3HOCTH TOTEHIHAIOB IO M3BECTHON HANPSIKEHHOCTH MO (3apspKEHHBIE: TUIOCKOCTH, IBE

napauICJIbHBbIC IIJIOCKO CTI/I).

49.3J’ICKTp0HHa$I, OpUCHTAIIlMOHHAsA, HWOHHAA IOJApHU3alUU. HOJ’IHpI/ISOBaHHOCTB. I[I/IaﬂeKTpI/I‘IeCKaH

BOCIIPUMMYUBOCTD.
50.2neKkTpuuecKkoe noje BHYTPH AUIEKTPUKA.
51.9nexrpuueckoe cmemenue D. Teopema ['aycca qis D.

52.IpoBognuku B OCII. VYcioBue paBHOBecHS  DIEKTPUUECKOr0 3apsiga Ha  [POBOXHHKE.

DneKTpocTaTnyecKast WHIYKITHS.

53.9J’ICKTp0€MKOCTL YECANHCHHOI'O IIPOBOAHHKA, IIJIOCKOTO KOHACHCATOpA, 6aTapCI/I napauiCjibHO H

MO CJICA0BATCIIbHO COCAMHCHHBIX KOHACHCATOPOB.

54.9Hepm;{ CHUCTEMBI 3apA/10B, DOHEPTUA YEANHECHHOI'O IIPOBOAHUKA, DOHEPIUA 3apsSXKECHHOTO KOHACHCATOpPA.



55.9neprus ICII. O6vemuas mnoTHOCTh d3HEepruu JCIIL.

56.25eKTpUUeCcKoe CONPOTUBRIEHHUE MPOBOAHUKOB. 3aBUCHMOCTh COMPOTUBIEHUS OT TeMIEPaTypbl. 3aKOH

Owma Jutst OTHOPOAHOTO YYaCTKa MEKTPUICCKOM IENH B MHTETPAIbHOU U TuddepeHIuaibHoi hopmax.
57.Pacyer R 11 mapaniebHOTO U MOCIEe0BaTeILHOTO COSAMHEHUS POBOIHUKOB.

58.3axon OMa Ui HEOAHOPOAHOTO YYacTKa JIEKTPHUYCCKON 1M B HHTETPATBHON B AU depeHInaTbHONR

dhopmax. 3akoH OMa JJIsT 3aMKHYTOH 3JICKTPHYCCKOM IETTH.
59.Pabota u MomHOCTh TOKa. 3akoH Jxoyis-JIeHIa B MHTerpajdbHOM U TuddepeHnanbHoi Gopmax.
60.IIpaBuna Kupxroga 11 pa3BeTBICHHBIX JIEKTPUUECKUX LETEH.

61.25eKTpOnPOBOIHOCTE IEKTPOIUTOB. 3aKoHBI Dapajes.

7.3.3.2. Bonpocsl k 3a4ety (3 cemecTp ODPO /4 cemectp 3PO)

1. TemoBoe H3JIYyYCHHUEC. 3Hepremqecxaﬂ CBCTUMOCTbD. I/ICHYCKaTeHBHaFI, norimomiareiibHas, oTpaXarcjibHas

cnocobHocTH. 3akoH Kupxroda. dusnueckuii cmpicn ¢pyHkuun Kupxroga.
2.PaBHOBeCHas MIOTHOCTh 3Hepruu usnydeHus. Gopmyna Panes-JxuHca.
3.BriBox 3akona Credana-bonprimana u3 Gpopmyier [Lranka.
4.BriBop 3aKk0Ha cMenieHns Buna u3 gpopmyns [lnanka.
5.BeBox popmyitel Pames-Jxuraca n3z dpopmyier [lranka.
6.BriBon mocrosaHOi Credana-bonbumana u3 popmymnsr [Tnanka.
7.BeiBox mocTosiHHO# BrHa u3 dopmynsr [Tnanka.

8.3akonsl BHemHETO (hoTodddexTa M X 0OBSCHEHHE HAa OCHOBE YpaBHEHHS ODHINTCHHA NI BHEITHETO
¢doroaddekra.

9.9¢dexr KomnoHa.

10.JaBnenne cBera. BoBom (hopMyIIsI 1T JaBICHHS CBETA.

11.Monens aroma Pe3epdopma-bopa. I[Toctymarsr bopa. OnbiT ®panka u I'epria.

12.BeiBoz hopMyITBI U1 paARyCOB CTAIIMOHAPHBIX OPOUT B aTOME BOAOPOA.

13.BriBoxt (OpMyITEI UTS PaIdyCOB CTAIlMOHAPHBIX OPOUT B BOAOPOAOIIOAOOHBIX CHCTEMAX.
14.BriBoxt (OpMYITBI UT SHEPTUN CTAIMOHAPHBIX COCTOSIHUIA aTOMa BOJOPO/A.

15.BsiBoA (hOpMyIIBI TSI SHEPTUH CTALIMOHAPHBIX COCTOSHUN BOAOPOAOIOA00HBIX CHCTEM.
16.BoiBo1t (hopMyIIBI [IsE SHEPTUM UOHU3AIUH BOIOPOIONIOJO0HON CHCTEMBI.

17.BoiBoz hopMyIIBI ISl DHEPTHH BO30YKICHHUS BOIOPOAOIIOIOOHBIX CHCTEM.

18.Bomas! ne-bpotins. BeposTHOCTHBIN CMBICIT BOTHOBOH (pyHKIHH.

19.0nsiTH! 3BUCcoHa u xxepmepa. Onbithl k. Tommncona.

20.Craunonapusle ypaBHeHus LlIpenunrepa.

21.MuxkpouacTtuiia B 06CKOHEYHO TITyOOKOH MPSMOYTONBHON MOTCHIIMATBHOM SIMe: COOCTBEHHBIC 3HAUCHUS

1 coOCTBEHHBIC (PYHKITHH.

22 .TynnenbHbIH 3P deKT.



23.Pacnpenesnenye 3IeKTPOHOB B MHOTO3JIEKTPOHHBIX aTOMax I10 YHEPreTHYEeCKUM COCTOSHUAM. [IpuHimn

[Maynn.
24 Ilepuoauueckas cucremMa 2IeMEeHTOB MeHeneena.
25.Jledext macchl. DHEPTHUs CBA3M SA/pa.
26.CIuIoIIHOe U XapaKTepUCTUYECKOe PEHTTEHOBCKOE N3ITYUEeHHUS.
27.EcTecTBeHHas paluOaKTUBHOCTb.
28.3akoH paaroakTUBHOTO pacnaza. [lepuos nomypacmnana.
29 S nepHsble peakuuu. [IpaBuna cMeneHus.

30.BeiBon popMynsl ISl 9acTOTHI M JUIMHBI BOJHBI TPAHUYHOW JIMHUM TMPOU3BOJIBFHOW CEpHUH aroMa

BOAOpPOAA.
7.3.4. Bonipocsl k 3k3ameny (2 cemectp ODO /3 cemectp 3P0O)

1.3akon buo-Caapa-Jlamaca.

2.Pacuér nunnykuuu MII npssMoIuMHEHHOro NPOBOJHUKA C TOKOM KOHEYHOU JUTUHBIL.
3.Pactér naaykmum MIT nmpsMomuHEITHOTO TPOBOTHUKA ¢ TOKOM O€CKOHEYHOU JTMHHEI.
4.Pacuér unnykiuu MII B ieHTpe KpyroBOro BUTKa C TOKOM.

5.JIBm>keHME 3apsHyKEHHBIX YaCTUIl B MATHUTHOM II0JI€.

6.Pacuér cunbel B3aMMOJEHCTBHS BYX OIHOMMEHHO 3apsKEHHBIX YACTHII, ABIKYLIUXCS MapajielibHO C

OIMHAKOBBIMU CKOopocTsIMH V (V << ¢).
7.9¢dext Xomna.
8.3akoH Ammepa.

9.Pacuér cuibl B3aMMOJEMCTBHSA [JBYX NPAMOJMHEMHBIX MapajuleTbHBIX OECKOHEYHO JJTMHHBIX

MPOBOJIHUKOB C TOKOM.
10.KoHTyp ¢ TOKOM B MarHUTHOM IIOJI€.
11.PaboTa npu nepemMenieHrn: KOHTypa ¢ TOKOM B MArHUTHOM TIOJIE.
12.Teopema I'aycca juist Bekropa B. Teopema st uupkynsiuuu B.
13.MarauTHOE I0JIE COJICHOM IA.
14.MarxauTtHoe€ 1oJje TOpouja.
15.MarauTtHoe I10JI€ B BellecTBe. MexaHn3M HaMaruuynBanus. HamMarHnaeHHOCTh.
16.Toxu HAMarHMYKMBAHHUSL.
17.HanpspkeHHOCTh MAarHUTHOTO ITOJIA.
18.Cesi3p Mexxny | m H, B 1 H B cmtaboMarHUTHBIX MarHeTHKax.
19.ITapamaruetusm.
20.[lnamarHeTu3M.
21.®eppomaraeTusM. OTIHIHTETBLHBIE 0COOCHHOCTH (hepPOMArHETHKOB OT ITap- U JHaMarHeTHKOB.

22.JloMeHbl. MexaHn3M HaMarHUYUBaHUA (DeppOMarHeTHKOB.



23.SBnenue snexTpomarauTHo nHAykuuu (OMMN). [Ipasuno Jlenna. BriBon ocHoBHOTO 3akoHa OMMU u3

3aKOHA COXpPaHEHUS YHEPTHUH.
24 Ilpupona (MEXaHNU3M) 21EKTPOMAarHUTHOW MHIYKIUH.
25.Camounaykuus. UTHIyKTUBHOCTh. THAYKTUBHOCTD COJIEHOU .
26.B3aumuas uHAyKIHs. D.1.C. B3AUMHOW WHIYKITUH.
27.9Heprus ¥ IIOTHOCTb SHEPTUU MAarHUTHOTO TOJIS.
28.0OCHOBHBIC SHEPTETHIECCKHE (POTOMETPUICCKHUE BETUIMHBI M MX €IHHHUIIEI.
29.0cHOBHBIE CBETOBbIC (DOTOMETPUUYECKUE BETMIUHBI U MX CIUHUIIBI.
30.MuTepdepennns ceeta. O60CHOBaHNE BO3MOKHOCTH HaONMIONCHNUS HHTEP(EPEHITNH CBETA.
31.YcnoBust MAKCUMYMOB 1 MUHUMYMOB OCBEIIICHHOCTH B MHTEP(PEPESHIIMOHHON KapTHHE.
32.Pacyet uHTEpEPEHIIMOHHONW KaPTUHBI OT JIByX KOT€PEHTHBIX ICTOYHUKOB CBETA.

33.MurepdepeHius cBeTa IpU OTPAKEHUU OT TOHKUX IUICHOK. Pacy€r onTHYeckoi pa3HOCTH Xofa BOJH B

OTpa>X€HHOM CBETE.

34 NuTepdepeHtns cBeTa MpH OTPAXKEHUHM OT TOHKHX TUICHOK. Pacu€T onTmdeckoil pa3HOCTH XOaa BOJH B

MIPOXOJSIIEM CBETE.
35.Konbiia HeroToHa B OTpaskeHHOM CBETE; CITydail BO3AYUTHOHN IIEHKH.
36.Konpua HeroTOHA B POXOISLIEM CBETE; Cyyail BO3AYIIHOM IIEHKU.
37.Konbia HeloTOHA B OTpak€HHOM CBETE; Ciyuai MIEHKHU U3 KUIKOCTH.
38.Konpiia HeroTOHA B TPOXOAIIEM CBETE; CIIydail IUIEHKU U3 )KUIKOCTH.
39 Indpakims Opayrrodepa Ha OTHON MIENH; CITydail OCBEIICHUS ST MOHOXPOMATHIECKUM CBETOM.
40.dudpaxius OpayHrodepa Ha OMHOM IMIETH; CITydail OCBEIICHIS ST OSIBIM CBETOM.

41 Iudpakus  @DpayHrodepa Ha  OUGPaKIMOHHONW  pelieTke;  Clydyall  OCBEIICHHS  IEJH

MOHOXPOMaTHYECKIUM CBETOM.
42 Nudpakus Opayarodepa Ha TudpaKIIIOHHON PEIIeTKE; CIIydai 0CBEIICHUS IIeTH OCIBIM CBETOM.
43 .IlepenokeHne TOPSAIKOB B CIIEKTpe AUPPAKITHOHHOHN peméTku. O0macTb CBOOOAHON AUCIICPCHH.
44 YrnoBas AMCHepCHs U pa3peliaroiias CriocoOHOCTh AU(PPAKINOHHON PEILIETKH.
45.EctecTBeHHBIN CBET. Pa3imyHbIe THITHI TOMSPU30BaHHOTO cBeTa. CTEeTeHp MOMIpU3aIiH CBETa.

46.3axoH Mamtoca. PacuéT MHTEHCUBHOCTH €CTECTBEHHOIO CBETA, IPOLIEIIIETO 4epe3 JBa IPO3pPavHbIX

noJjsipru3aropa € yriioM ¢ MEKAYy IJIIOCKOCTAMU MMOJIAPU3aTOPOB.

47.3axon Mamtoca. Pacuét HHTEHCHBHOCTH €CTECTBEHHOTO CBETA, MPOLISAIIETO Yepe3 IBa MOJIsIprU3aTopa ¢

k03 (UITMEeHTaMy TIOTYIOMICHUS K 1 YIIIOM Y MEXTy TUIOCKOCTSAMH TTONSAPU3ATOPOB.

48.3axon Mamoca. Pacuét HHTEHCUBHOCTH €CTECTBEHHOIO CBETa, IMPOUICAIICTO Y€pe3 ABa MOJsIpU3aropa €

ko3 durmenTamu noromenus k1, k2 u yrimom y Mexay IIOCKOCTSIMH MOJISIPH3aTOPOB.

49 Ilonspuzanus cBeTa Py OTPAKESHUH U IPEToMIICHIH. 3aKoH bpiocTepa.

7.4. MeTonnueckue MaTepuaJibl, ONpeaesiionue Npoue1ypbl OLeHUBAHUS 3HAHMI,
YMEHMi, HABBIKOB M (WJIN) ONBITA AeSITeJIbHOCTH, XapaKTePU3yIOUIUX ITANbI

¢popmMupoBaHus KOMIIETEHIUIA.



7.4.1. OleHUBaHUE YCTHOTO ONPOCA

Kpurepuii YpoBuu popmMupoBaHud KOMIETEHIHH
OUCHHBAHUS Ba3oBblii JlocTaTouHbIi Boicokuii
TTonmnoTa n OTBET ITOJTHBIA, HO €CTh OTBET IOJTHBIH, OTBET IOJIHBIH,
MPaBMWIBHOCTh 3amMedaHus, He 6onee 3 MO CIIeIOBATEeNIbHBINA, HO €CTh | OCIIeIOBATEIIBHBIMN,
OTBeTa 3aMevaHus, He Oojee 2 JIOTUYHBIN
Crenenb Marepuan ycBoeH u Marepuan ycBoeH u Marepuan ycBOeH U
OCO3HAHHOCTH, M3JIaraeTcsl OCO3HAHHO, HO | M3JIaracTCs 0CO3HAHHO, HO M3JIaraeTcsi 0CO3HAHHO
ITIOHMMAaHHS ecTh He Oonee 3 ecTh He Oonee 2
A3y4YEHHOTO HECOOTBETCTBUHU HECOOTBETCTBUU
SI3BIKOBOE Peus, B niesiom, rpamotHasi, | Peub, B 11€J10M, TpaMOTHas, Peub rpamotHas,
odopmieHHe COOIIOIEHBI HOPMBI COOITIOICHBI HOPMBI KYJIBTYPBI | COOJIFOIGHBI HOPMbI
OTBETa KYJIBTYPBI PEUH, HO €CTh pedHn, HO €CTh 3aMEUaHus, He | KYJIBTYPBI peuun
3aMeyaHus, He 6omee 4 6omee 2
7.4.2. OuennBaHue JJ1adOPaTOPHBIX padoT
Kpurepuii YpoBHu popMUPOBAHUS KOMIIETEHIMIA
ONCHHBAHUA BaszoBbIii Boicokmii

JlocTaTouHblii

Brinonxenue u
odopMIIcHE
nabopaTopHOn

paboTsI

PaGOTa BBbIIIOJIHEHA YaCTUYHO
WK C HApYIICHUAMUA, BBIBOABI
YaCTUYHO HE COOTBETCTBYIOT

1eu, 0hOPMIICHHIE CONCPIKUT

HCOOCTAaTKU

JlaGopatopHas paboTa
BBIMOJTHEHA MTOTHOCTHIO,
OTMEYAIOTCs
HECYIIECCTBEHHBIE

HCIOCTAaTKH B O(l)OpMJ'IEHI/II/I

JlaGoparopHnas pabora
BBIMTOJTHEHA
MOJHOCTHIO,
o(opMIIEHA COTIIACHO

TpeOOBaHUAM

KauecTtBO 0TBETOB
Ha BOTIPOCHI BO
BpEMS 3aIUTHI

paboThI

Bomnpocs! s 3amuThl
PaCKpBITHI HE TIOJTHOCTBIO,

OJHAKO JIOTHUKa CO6J'IIO):[CHa

Bompocs! packphIThI, 0O JHAKO

HUMCIOTCA 3aMCYaHUA

OTBETHI TOTHOCTELIO

PaCKpBIBAIOT BOIIPOCHI

7.4.3. OueHnBaHue 3a4eTa

Kpurepnii onenuBanus

YpoBHH (pOPMHPOBAHUSA KOMIIETECHIUI

Ba3oBbIii

JocraTrounslii

Bricoxkmnii

ITonmmora orBera,

MOCICA0OBATCIIBHOCTD U

JIOTHKA U3JI0KCHHUA

OTBET IOJTHBIN, HO €CTh

3amedaHusi, He 0osee 3

OTBET TTOJTHBIN,
MOCIEAOBATEIbHEIN, HO
€CTh 3aMeuaHus, He 0oJiee
2

OTBET IOJTHBIMN,
MOCJIC0BATEIILHbIMI,

JIOTUYHBINA

IIpaBUIBHOCTH OTBETA, €ETO
COOTBETCTBHE paboueit

nporpamme yueOHOH

JHUCHUITIIINHBI

OTBET COOTBETCTBYET
paboueii mporpamme

y4eOHOM TUCUUTUINHEI,

OTBeT COOTBETCTBYET
paboueii mporpamme

y4eOHON AUCIUILINHBI, HO

OTBET COOTBETCTBYET
paboueii mporpamme

y4eOHOM TUCUUTUTHHBI




Kpurepuii onennBanus

YpoBHU () OPMUPOBAHUS KOMIIETEHUIH A

basoBblii JocTaTouHblii Bricokuii
HO €CTh 3aMeUaHusl, He | eCTh 3aMEYaHus, He Ooee
6ouee 3 2
CriocoOHOCTh CTYJICHTA OtBet aprymeHTupoBaH, | OTBET apryMEHTUPOBaH, OtBer
apryMeHTHpPOBaTh CBOU MpUMeEpPHI IPUBEACHBI, MIPUMEpPHI IPUBENICHBI, HO | apTYMEHTUPOBAH,

OTBCT U IPUBOJAUTH

IIPUMEPHI

HO €CTh He Ooiree 3

HECOOTBETCTBUM

€CcTb He Oonee 2

HECOOTBETCTBUU

pUMEpPHI IPUBEICHEI

OCO03HaHHOCTh

n3jraracMoro Marepuajia

Marepuai ycBoeH U
M3JIaraeTcsi 0CO3HAHHO,
HO eCTh He Oonee 3

HECOOTBETCTBHI

Marepuan ycBoeH 1
U3NaraeTcsi 0CO3HaHHO, HO
ecTh He boee 2

HECOOTBETCTBHI

Marepuai ycBoeH U

ns3jgara€rcs OCO3HaHHO

CooTBeTcTBHE HOPMaM

KyJBTYPBI PEUH

Peus, B 11€710M,
rpaMOTHasl, COOTIONCHEI
HOPMBI KYJIBTYPBI PEYH,
HO €CTh 3aMEUaHus, He

Oounee 4

Peus, B uenom, rpamoTtHas,
COOIOIEHBI HOPMBI
KYJIBTYPBI PEUH, HO €CTh

3aMedyaHus, He Oosee 2

Peusb rpamorHas,
COOTIOMEHBI HOPMBI

KYJBTYPBI pedn

KauectBO 0TBETOB Ha

BOITPOCHI

Ecth 3aMeuanug k

oTBeTaM, He Oouee 3

B nemnom, oTBETH

PacKphIBAlOT CYTh BOIIPOCa

Ha Bce Bonpocsl
MOJTy4EHBI
HCUCPIILIBAOIIUC

OTBCTHI

7.4.4. OnenuBaHue 3K3aMeHa

Kpurepnii onennBanus

YpoBHu (popMuUpOBaAHUA KOMIIETCHIUI

Ba3oBblii

JlocraTouHblii

Bricoxkmuii

ITomHOTA OTBETA,
IOCJIEI0OBATEIbHOCTE U

JIOTHUKa U3JI0KCHUA

OTBET ITOJTHBIN, HO €CTh
3amedaHusi, He 0osee 3
10-15

OTBET ITOJTHBIHN,
MocJieq0BaTeIbHBIN, HO
€CThb 3aMeuaHus, He 0oJiee
2 16-20

OTBET IOJTHBIMN,
MOCJIe0BaTEIILHbIM,

Jjorn4uHeIi 21-30

IIpaBUIbHOCTH OTBETA, €ETO
COOTBETCTBHE pabouei
nporpamme yueOHOMH

JUCLUITIAHEI

OTBET COOTBETCTBYET
paboueii mporpamMme
y4eOHOMN JUCIUILIUHBI,
HO €CTh 3aMeYaHusl, HE

6oiee 3

OTBeT COOTBETCTBYET
paboueii mporpaMme
y4eOHOM TUCIUTUINHBI, HO
€CThb 3aMeuaHus, He 0oJiee
2

OTBET COOTBETCTBYET
paboueii mporpamme

y4eOHOM TUCIUTITTHBI

CriocoGHOCTH CTyJeHTa
apryMeHTHPOBATh CBOI
OTBET U IPUBOJAUTH

MIPUMEPHI

OTBeT apryMeHTUPOBaH,
[pUMephl IPUBEICHBI,
HO eCTb He Ooinee 3

HECOOTBETCTBHI

OTBeT apryMeHTHPOBaH,
OpUMepHl IPUBEICHBI, HO
ecTb He Oonee 2

HECOOTBETCTBUI

OtBer
apryMEeHTHPOBaH,

HMPUMEPHI IPUBECHBI

OCO03HaHHOCTH

n3Jjrarac€Moro Marepuajia

Marepuan ycBoeH u

n3jaracrcsa OCO3HaHHO,

Marepuan ycBoeH U

n3jgaracrcsa OCO3HaHHO, HO

Marepuan ycBoeH u

n3jaaracrcsa OCO3HaHHO




YpoBHU () OPMUPOBAHUS KOMIIETEHUM i

Kpurepuii onennBanus

Bbasosblii JocTaTouHblii Broicokuii
HO ecTh He Oosee 3 ecTh He Ooee 2
HECOOTBETCTBUM HECOOTBETCTBHUI
CooTtBeTcTBHE HOPMaM Peun, B enom, Peun, B nenom, rpamotHasi, | Peub rpamoTHas,
KYJIBTYpPbI peun rpaMOTHasl, COOMIONEHEI | COONIONEHBI HOPMEI COOTIOIEHBI HOPMEI
HOPMBI KYJBTYpBI PEUH, | KYJIbTYpbl PEUH, HO €CTh KYJBTYpBl peUl

HO €CTh 3aMEYaHus, HEe | 3aMedaHus, He Oojee 2

Oonee 4
KauecTBo oTBeTOB Ha EcTtb 3ameuanust k B nenom, oTBeTHI Ha Bce Bonpocsl
BOIIPOCHI oTBeTam, He bornee 3 PacKpBIBAIOT CyTh BOTIPOCA | TOTyYEHBI
MCYEPITBIBAIOLIHE
OTBCTHI

7.5. UToroBasi peMTHHIOBasl OLICHKA TeKyLIel M IPOMEKYTOYHOM aTTeCTalluM CTyIeHTa

o JMCHHUIIJINHE

[To y4eOHol muctmnae «@uU3nKa» UCHONB3yeTcs 4-0ajutbHasi CUCTeMa OIIEHWBAHUSI, UTOT OIIEHUBAHHS
YPOBHSI 3HAaHHI 00YyJaIOMIMXCS TIPEelyCMaTpPUBaeT dK3aMeH U 3au€T. B cemecTpe, rie HTOT OLIGHUBAHUS YPOBHS
3HaHUH O00ydarommuxcs NpeAyCcMaTphBaeT 5K3aMeH, B 3a4eTHO-IK3aMEHAIIMOHHYIO BEJIOMOCTh BHOCHTCS
OLIEHKa MO 4eThIpexOambHoll cucteme. OOydalomuiics, BHIMOJHUBLIMK BCe y4YeOHBIE MOPYYECHHUSI CTPOTOi
OT4eTHOCTH (KOHTponbHas pabora) m He MeHee 60 % WHBIX Y4eOHBIX IMOpPYYEHHH, HPEAyCMOTPEHHBIX
yueOnpiM manoM u PINJ], momyckaercs k sk3aMeHy. Hanuune HEBBINONMHEHHBIX YUE€OHBIX MOPYYEHUH MOXKET
OBITh OCHOBAaHWEM ISl JOTMOJHHUTEIBHBIX BOMPOCOB IO JAWCIUIUIMHE B XOZE NMPOMEXYTOYHOW aTTECTALNH.

O6y‘laIOH.IPIﬁCH, HOHy'{I/IBH_II/Iﬁ He MeHee 3 0ajlioB Ha OK3aMCHEC, CUUTACTCA aTTCCTOBAHHBIM.

B cemectpe, rme WTOr OIGHWBAaHWS YPOBHS 3HAHWKA OOYYAIONIUXCS TPEAyCMaTpHUBAET 3adeT, 3adeT
BBICTABIISIETCSI BO BpEMs IOCIIENHETO MPAKTHYECKOTo (Jab0opaTOpHOTO) 3aHATHS IMPH YCIOBHH BBITIOTHEHUS
BCEX Y4YEOHBIX MOPYYCHUN CTPOrOil OTYETHOCTU (KOHTpOJIbHAs pabora) u He MeHee 60% WHBIX y4eOHBIX
MMOPYYCHUHN, MPETYCMOTPEHHBIX yueOHbIM iaHoM u PITJl. Hanwdune HEBBITONHEHHBIX YUCOHBIX MOPYUYCHUI
MOXET OBITh OCHOBAaHHEM JJIsi JIOTOJIHUTEIBHBIX BOIPOCOB MO JUCIHUILIUHE B XOAE NPOMEKYTOYHOH
arTecTarii. Bo BCeX OCTaNBHBIX CIIy9asX 3adeT CHaeTcs OOyJaromMMECS B JaThl, Ha3HAYCHHBIC

npenoaaBaTeyieM B IICPUO] COOTBGTCTBYIOH.[I/Iﬁ HpOMe)KYTO"IHOIZ arTeCTaluu.

IIkana oueHUBAHUA TEKYLIEH H MPOMEKYTOYHON ATTECTALMHU CTYIeHTA

YpoBHM (hopMHUPOBAHUA KOMIIETEHIIUHN OueHka no 4eTbIpexoa/IbHOM HIKaJe IS IK3aMeHa
Bricokuit OTnu4HO
JocTarouHslii Xopo1o
bazoBriit YI0BIETBOPUTEIHLHO
Komnerennus He chopmupoBana HeynosneTBoputensHO

8. IlepeyeHb OCHOBHOM M JONOJTHUTEIbHON Y4eOHOM JIMTEpaTypbl, HEOOXOAUMOI 1151

OCBOEHUS TUCHHUILIUHBI (MOXYJIA)



OcHoBHas1 juTEparypa.

bubauorpaguyeckoe onucanue

Tun

Kos1-Bo B 010.1.

Arees, 1. M. ®usndeckue 0CHOBHI JIEKTPOHUKH U
HAHORJIEKTPOHUKH : yyeOHoe mocodue / M. M. Arees.
— Canxr-IletepOypr : Jlanb, 2020. — 324 c. — ISBN
978-5-8114-4081-8. — Tekcr : anexTpoHHEbIH // JIaHb :
AJIEKTPOHHO-0MOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/131007 (mata oOparmieHus:
25.09.2020). — PesxuM ocTyIma: Uit aBTOPU3.

MOJIB30BaTeIIEH.

VueOHbIE

rnocoous

https://e.lanbook.com/book/131007

I'paboBckwii, P. . Kypc pusuku: yuedHOE mocooue / P.
. I'pabGoBckuii. — 12-e uzm., crep. — CaHKT-
[erepOypr: Jlansp, 2021. — 608 c. — ISBN 978-5-
8114-0466-7.

yueOHOe

nocooue

https://e.lanbook.com/book/168382

Annecuun, C. C. 3a1a4 ¥ TECTHI 110 ONTHKE U
KBaHTOBOH MexaHHKe: yueOHoe nmocobue / C. C.
AmnecnuH, JI. WM. Yepusimosa, H. B. ®unenxoBa. —
Cankr-IlerepOypr: Jlans, 2021. — 336 c. — ISBN
978-5-8114-1231-0.

yuebHOe

nmocooune

https://e.lanbook.com/book/168377

benanoxos, P. A. KBantoBas ¢hu3nuKa v 2JIeMEHTHI
KBaHTOBOW MeXaHHKH : yueOHUK / P. A. benaHokoB. —
Cankr-Ilerepbypr : Jlans, 2020. — 116 c. — ISBN
978-5-8114-4048-1. — Tekcr : anekTpoHHEIH // JIaHb :
3JIEKTPOHHO-0MOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/130154 (mata oOparieHus:
25.09.2020). — PesxuM mocTyTia: Uit aBTOPH3.

MOJIb30BaTEIIEH.

VyeOHuku

https://e.lanbook.com/book/130154

Bbaromynkyes, 1O. LI. ®usndeckas onTuka.
PacnpocrpaneHne cBETOBBIX BOJIH B Cpeiax: yueOHoe
nmocob6ue / FO. 1. batromynkyes. — HoBocubupck:
CI'vIuT, 2020. — 84 c. — ISBN 978-5-907052-88-8.

yue6HOe

nocooue

https://e.lanbook.com/book/157333

Byxwman, H. C. Ynpaxuenus no pusuke: yaeoHOES
nocobue / H. C. Byxman. — 2-e u3n. — CaHKT-
[Terepbypr: Jlans, 2021. — 96 c. — ISBN 978-5-8114-
0823-8.

yueOHOe

nocooune

https://e.lanbook.com/book/167675

I'pabosckuit, P. . CoopHuK 3ama4 o ¢pusuke: yuebHoe
niocobwue / P. U. I'paboBckuii. — 4-¢ u3m., cTep. —
Cankr-IlerepOypr: Jlans, 2021. — 128 c. — ISBN 978
5-8114-0462-9.

ydueOHOE

rnocobue

https://e.lanbook.com/book/168434

JlonoJIHUTeIbHAS JINTEPaTypAa.




Ne Bbudauorpaduyeckoe onucaHue Tun Kou1-Bo B 6u0J1.

1. | Kanamnwnkos, H. I1. O6mas ¢usuka. COOpHUK 3agaHni
1 PyKOBOZICTBO K PEIICHHIO 3a7a4 : yaeObHoe mocodue /
H. II. Kanamrauxkos, C. C. MypaBbeB-CMUpHOB. — 3-¢
m31., crep. — Cankr-IletepOypr : Jlans, 2020. — 524 c.
— ISBN 978-5-8114-2967-7. — Tekcr : 31€KTPOHHBIIA //
Jlans : anexTpoHHO-OMOMMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/130574 (mata oOparieHus:

VYuebOHbIe
https://e.lanbook.com/book/130574
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10. MeToguueckne yKa3aHus sl 00y4aKIIMXCS 110 OCBOCHHMIO JUCUMILJIMHBI (MOXYJIs1)

OO0mmue peKkoMeHAaluH 10 CAMOCTOATEeIbHOM padoTe 0aKaIaBpoB

[logroroBka coBpeMeHHOrO OakaiaBpa IMpeIoNaraeT, 4ro B CTEHaX YHHBEPCHTETAa OH OBJAJeeT
METOJIONIOTHEH caMOOOpa30BaHMs, CAMOBOCIIMTAHUS, CAMOCOBEPIICHCTBOBAHUS. DTO OMpPEACNseT BaKHOCTh

AKTUBHU3alINH €TI0 CaMOCTOSITECIIBHOM paGOTLI.

CamocrositensHas padora (GopMupyeT TBOPYECKYIO AKTHBHOCTh OakalaBpOB, IPEICTaBICHHE O CBOMX
HayYHBIX M COLMANBHBIX BO3MOXHOCTSAX, CIIOCOOHOCTH BBIWICHSTHh IJIABHOE, COBEPIICHCTBYET HPUEMBI
0000IIEHHOTO MBIIIIEHHS, TIPEATIoNaraeT 0ojee NIyOOKyI0 MPOpPadOTKy UMM OTAEIBHBIX TEM, OTPENEIeHHBIX

MPOrpaMMOH.



OCHOBHBIMH BUAaMH U (POPMaMH CaMOCTOSITETIbHOW PadOThI CTYIEHTOB [0 JaHHOW AUCIMIUIMHE SBIISFOTCS:
CaMOIIOAATOTOBKA MO OTAEIBbHBIM BOIIpocaM; paboTa ¢ 0a30BBIM KOHCIIEKTOM; padoTa ¢ JIMTepaTypoi, YTeHUE
JOTIOJHUTENLHOM JIUTepaTyphl; MOATOTOBKA K YCTHOMY ONpocy; JlaboparopHas paboTa, MOATOTOBKA OTYETA;

BBIITOJTHCHHUC KOHTpOHLHOfI pa60TBI; TMMOATOTOBKA K 3a4€Ty, IOATOTOBKA K OK3aMCHY.

BaxxHOl 4acThi0 caMOCTOSATENbHON paboThI SIBIISIETCS YTeHUe ydeOHoi muteparypbl. OCHOBHAs (DyHKITHS
y4eOHHUKOB — OPUEHTHPOBATh B CUCTEME TE€X 3HAHUN, YMEHHUI W HABBIKOB, KOTOPBIEC TOJKHBI OBITh YCBOSHBI 110
JNAHHOW JUCIMIUIMHE OyAyHIIMMH CIIEMUANIACTAMH. YUYeOHHK TakKe CIY)XXHT IIyTEeBOAHWTENEM IO
MHOTOUYHCJICHHBIM TIPOU3BEICHUSM, OPUCHTHPYS B UMEHAX aBTOPOB, CIICIIUATH3UPYIOLIUXCS HA ONMPEAeTEHHBIX
HAyYHBIX HANpaBICHUAX, B Ha3BaHMSIX MX OCHOBHBIX TPyHoB. Bropas ¢yHKIMsS yuyeOHWKAa B TOM, YTO OH

Oo4epUuBacT HEKHui Kpyr 00s13aTeIHLHBIX 3HAHUI IO npeaMeTy, HE NPETCHAYA Ha FJ'IY6OKOC UX pacCKpbITHC.

YreHrne pEKOMEHIIOBAHHOM JWTepaTypsl — 3TO Ta IJaBHAas 4YacTb CUCTEMBI CAMOCTOSATENBHOH y4eObl
OakanaBpa, KOTOpas oOecleuMBaeT IMOJUIMHHOE YyCBOEHHE HayKd. YUuTarh 3Ty JHMTEpaTypy HYKHO II0

MIPUHIIUTY: «HJesl, TEOPHs, METO/ B OJHOM, B IPYTOX U T.J. KHATaX).

Bo Bcex ciydasx peKOMEHIyeTCsl PacCMOTPEHHE TCOPETHUYECKHUX BOMPOCOB HE MEHEe 4YeM IO TpeM
WCTOYHWKaAM. M3ydueHne mpoOieMbl 1o pa3HbIM HCTOYHHAKAM - 3aJI0T TITyOOKOTO YCBOCHHS Hayku. FIMeHHO 3TOT
OJI0K, HapsAy C BBHIOJHCHUEM MPAKTUYCCKHX 3aJaHUH SIBISETCS BEAYIIUM B CTPYKTYPE CaMOCTOSITCIbHOMN

paboTHI CTYIEHTOB.

BHuManuro 6aI<anaBp0B npepjrararoTcs CIMCOK JUTEpAaTyphbl, BOIPOCHI K CaMOCTOATCIbHOMY HU3YUCHHUIO U

BOIIPOCHI K 3a4€Ty W DK3aMEHY.
Jli1s yCTIenIHOro OBNACHHS JUCIUTUTMHON HE0OXO0AMMO BBITIOIHSTE CIICAYIONINE TPEOOBAHMUS:
1) BEITIONTHATE BCE OMpeieTIeHHbIE TPOrpaMMOi BUIBI paboT;

2) mocemarb 3aHATHSA, T.K. BECb TEeMaTHYECKHH MaTepHall B3aHMMOCBS3aH MEXAy coO0OW M, 3adacTylo,
CaMOCTOATENBHOTO  TEOPETHUYECKOTO  OBNAJCHHMS  MPOMYIIEHHBIM  MaTepHaJOM  HENOCTaTOYHO M

KaQUCCTBCHHOI'O €T0 YCBOCHUS

3) BCC pacCMaTpuBacMbIC Ha 3aHATUAX BOIIPOCHI 00s13aTeIBHO (I)I/IKCI/IPOBaTL B OTACJIBbHYIO TETpaab H

COXPaHSTh €€ 10 OKOHYaHUS OOyUCHIS B BY3€;

4) MIPOABJIATH AKTHUBHOCTb IIPH IIOATOTOBKEC W Ha 3aHATUAX, T.K. KOHEUHBIN peE3yiibTaT OBJIAACHHA

coziep’)KaHHEeM TUCHUIUTMHBI HEOOXOIUM, B TIEPBYIO OYepeb, CaMOMy OakaaBpy;

5) B cioydasx TpOIycKa 3aHATHH 10 KaKUM-JTN0O NMPUYMHAM 00S3aTelbHO OTpabaThIBaTh IPOITYIICHHOE

MIPEenoAaBaTeIo BO BpeMsl HHIUBUIYaTbHBIX KOHCYIBTAIIMM.
Baeypounas aestepHOCTh OakaiaBpa 10 JaHHOW AMCHIUIUIMHE MPEAIOaraeT:
- CAMOCTOSITEIBHBIN TIOMCK OTBETOB H HEOOX0AMMOW HH(OPMAIIUH TI0 TIPEIIOKEHHBIM BOIIPOCAM;
- BBITIOJTHEHHE KOHTPOJIBHON pabOTHI;
- BBIpaOOTKY YMEHUI HAyYHOH OpraHU3alyy TPYIa.

VYenemiHas opraHu3zanys BPEMEHHU 0 YCBOCHHUIO TaHHON NUCUUIUIMHBI BO MHOIOM 3aBHCUT OT HaJU4Us Y
OakajaBpa yMEHHUS CaMOOPTAHHM30BAaTh ce0S W CBOE BpPEMs IS BBITIONHEHHUS MPEIIOKCHHBIX JTOMAITHUX
3aganuii. O0ObEM 3aJjaHUN pacCUUTaH MaKCHMalbHO Ha 2-3 4aca B Henento. [Ipu 3TOM anropuTM MOATOTOBKU

OyZIeT CIIeAYIOIINM:

1 »ram — moHMCK B JaTeparype TeOpeTH‘ICCKOﬁ I/IH(I)OpMaI_II/II/I o MPECATOXKCHHBIM IIPEIIOAaBaATCICEM

BOIIPOCAM;

2 3Tal — OCMBICIICHHE TOTYyYeHHON HHPOpMALKU, 0CBOSHHE TEPMUHOB U MTOHSTHIA;



3 5Tam — COCTaBJICHHE IJIaHa OTBETA Ha KaXK I BOIIPOC;

4 7TaI — MOUCK MPUMEPOB TI0 TAHHOW MPOoOIIeMaTHKE.
Pab6ora ¢ 6a30BbIM KOHCIIEKTOM

[IporpamMmoii JUCIUIUIMHBI TPEAYCMOTPEHO YTCHHE JICKIIMHA B Pa3IUYHBIX (OPMAx WX TMPOBEIACHHUS:
MPOOJIEMHBIE JICKITUU C 3JIEMEHTAMHU dBPUCTHICCKON Oecepl, HH(POPMAITMOHHBIC JICKITHH, JICKITUH C OMTOPHBIM

KOHCIICKTUPOBAHUEM, JICKIIUN-BU3YyaJIU3alluH.

Ha JICKIUAX MpenogaBaTeiib pacCMarpuBacT BOIIPOCHI ITPOrpaMMBbI Kypca, COCTaBJICHHOM B COOTBETCTBHUH C
rocynapCTBEHHbBIM O6pa3OBaTeJ'ILHI>IM CTaHAapTOM. M3-3a HEIOCTATOYHOIO KOJIMYECTBA AYAUTOPHBIX YaCOB
HEKOTOPBIC TEMBI HE YIa€TCAd OCBCTUTH B INOJJHOM O6BeMe, IIO3TOMY Hpe€rogaBarciib, 10 CBOEMY YCMOTPECHUIO,

HEKOTOpBIE BONPOCHI BBIHOCHUT Ha CaMOCTOSATENbHYIO paboTy CTYOCHTOB, PEKOMEHAYS Ty WIH HHYIO
JUTEPATypYy.

KpOMe OTOr0, I JIYy4YIIE€ro OCBOCHHUA MaT€puajia i CUCTEMAaTU3alun 3HAHHM 110 JUCITUIIIINHE, HCOGXO,I[I/IMO

MOCTOSTHHO pa30upaTh MaTepuallbl JIEKLIUH [0 KOHCIIEKTaM U Y4eOHBIM MOCOOUSIM.

Bo Bpemsi camMocTOsTENbHONH MPOPaOOTKH JEKLIMOHHOIO Marepuana oco0oe BHUMAHHE CIeNyeT YAesITb
BO3HUKIIUM BOIIpOCaM, HCIOHATHBIM TEpMHHAM, CIIOPHBIM TOYKaM 3pPCHUA. Bce Takne MOMEHTHI ciaenyer
BBIICNIUTDh WM BBIMUCATh OTHACIBHO AJIs JaJbHEHWIIEro OOCYXKIEHHS Ha MPaKTU4YeCKOM 3aHATUH. B ciyuae
HEOOXOMMMOCTH oOpamarbes K MpernojaBaTeio 3a KoHcynbranuei. IlomHbI cnucok JuTepaTypbl IO

JUCHUINIMHE IIPUBCICH B pa60qef1 nporpaMme AUCHUITIINHBI.
JlaboparopHasi paGoTa, IOArOTOBKAa 0TYeTa

JlabopatopHast pabota — HEOOBINIOW HAYYHBIH OTYET, 0000IIAIOIINI MPOBEICHHYIO 00yJYarOIUMCs padoTy,

KOTOPYIO MPEACTABIIAIOT IJIA 3alIUThI JJI4 3allIMThI IPETIOAaBaTCIIto.

K JIa60paTOpHI>IM pa60TaM MMPEABABIISICTCA PAL Tp€6OBaHHﬁ, OCHOBHBIM H3 KOTOPBIX ABJIACTCA ITOJHOC,
HCUCPIIBLIBAONICE ONMCAaHUC BCEM HpOHeHaHHOﬁ paGOTI)I, IMO3BOJIAIOIICC CyAUTH O IMOJYUYCHHBIX pE3yibTarax,

CTETICH! BBITTOTHEHHS 33aJaHIi 1 TPo(eCCHOHATFHON TIOATOTOBKE OaKalaBpOB.
B otder o maboparopHoii paboTe HOKHEI OBITH BKIIOUYCHEI CIICAYIONIHE ITYHKTHI:
— TUTYJBHBIN JIUCT;
— TIeJIb paboTHI;
— KpaTKue TCOPETUICCKUE CBEICHNUS,
— OIMCaHKe YKCIIEPUMEHTAIFHON YCTAaHOBKH U METOJUKH DKCIIEPHMEHTA;
— 3KCICPUMCHTAJILHBIC PE3YyJIbTAThI;
— aHaM3 pe3yJabTaToOB PaOOTHI;
— BBIBOJFHI.

TUTyIBHBIN JHCT SBISETCS MEPBOM CTpaHMIIEH 000N HaydHOU paboThl U IUIsi KOHKPETHOTO BHUIa PabOTHI

3aIOJHACTCS IO ONPEACICHHBIM MTPABUIIAM.
st mabopatopHoit pabOTHI TUTYABHBIHN JTUCT 0QOPMIIIETCS CIEAYIOMINM 00pa3oM.

B BepxHeM more JMcTa yKa3bIBaOT MOJHOE HAaMMEHOBaHKE y4eOHOTO 3aBefieHus M Kadeaphl, Ha KOTOPOi

BBIIIOJIHAJIACH JaHHAas pa60Ta.



B cpennem mose ykaspiBaeTcs BU pabOTHI, B JaHHOM ciy4dae JaboparopHast paboTa ¢ yKa3aHHeM Kypca, 1o
KOTOPOMY OHA BBITIOJIHEHA, U HIKE ee Ha3BaHue. Ha3zBanue maOopaTopHOM pabOThl MpUBOAUTCS Oe€3 CiloBa

TEMaA U B KaBbIYKH HC 3aKJIIO4aCTCs.

Janee Ommke K MpaBOMY Kparo THTYIHHOTO JIMCTa yKa3bIBAIOT (DaMWIINMIO, MHUITHANIBI, KYpC U TPYIITY
yualerocs, BBIIOJHUBILETO padoTy, a Takke (aMUINI0, HHULHMAJBI, YYCHYIO CTEeNeHb W JOJDKHOCTD

MperoaBaresisi, IPUHSIBIIETO PadoTy.
B Hm>KHEM 1oJIe TMCTa YKa3hIBACTCS MECTO BBHITIOTHEHHS paOOThI U TO/1 €¢ HamucaHus (6e3 CiIoBa rom).

Lenp pa®oTHI JOMKHA OTpaXKaTh TEMY JIa0DOPaTOPHON pabOTHI, a TaK)Ke KOHKPETHBIE 3aJadH, TOCTAaBJICHHbIE
CTY[IEHTy Ha TEpHOJA BBINONHEHUs paboThl. [lo o0bemy 1enb paboThl B 3aBUCHMMOCTH OT CIIOXKHOCTH U

MHOT'03a/IJa4HOCTH Pa0OTHI COCTABIISIET OT HECKOJIBKUX CTPOK A0 0,5 cTpaHuIsl.

KpaTKI/Ie TCOPCTUYICCKUC CBCACHUA. B »sTom pa3acie wu3jaraeTtcd KpaTKoe TCOPETHYUCCKOC OIMMCAaHuC

M3y4aeMoro B paboTe sSBJICHUS WK TPOIlecca, IPUBOAITCS TaKKe HEOOXOAMMBIE pacyeTHbIe (POPMYITHI.

Marepuan pasnena He JOJDKEH KOMHPOBATH CONEPKAHUE METOIMYECKOrO0 IMOCOOMs WM y4YeOHHMKa MO
JTAHHOM TeMe, a OTPaHWYNBAETCS M3IOKEHHEM OCHOBHBIX MOHATHH M 3aKOHOB, PacyeTHBIX (HOpMYI, TaOJIwIL,

TpeOYIOIUXCs IS NanbHeiel 00paboTKH HOMyYeHHBIX SKCIIEPUMEHTAIBHBIX PE3yIbTaToB.
O6wem nuTeparypHOro 0030pa He JODKEH MPEeBHIIaTh 1/3 yacTH BCero ordyeTa.
OnwucaHue 3KCIIEPUMEHTAIBHON YCTAHOBKH M METOIMKH SKCIIEPHMEHTA.

B AAaHHOM Dpa3acie IMPUBOAUTCA CXEMa SKCHCpI/IMeHTaJIBHOﬁ YCTAaHOBKH C OIIMCAHUCM €€ pa60TI>I nu
HOI[pO6HO nu3jaracTtcsa METOAUKa MNPOBEACHUA ISKCICPUMEHTA, IMPOLCCC MOJYUYCHUSA NaHHBIX U crocod ux

00paboTKH.

Ecnmn  wucnome3yrorcss  cTaHAapTHBIE — MaKeThl  KOMIIBIOTEPHBIX — IporpamMm Uit 00paboTKu
OKCTIEPUMEHTAJIbHBIX PEe3yIBTAaTOB, TO HEOOXOIMMO OOOCHOBATH BO3MOKHOCTH M II€NIECOOOpPa3HOCTh HX

MMPUMCHCHUS, a TAKIKC HO,Z[pO6HOCTI/I 06pa6OTKI/I JaHHBIX C UX IIOMOIIBIO.

Jns maGoparopHBIX palOT, CBS3aHHBIX C KOMITBIOTEPHBIM MOJAEIHPOBAHNEM (PHU3MUECKUX SBICHUN |
NPOLIECCOB, HEOOXOANMO B 3TOM paszeie ONUCaTh MaTeMaTHYECKYI0 MOAETb U KOMIBIOTEPHBIE IPOTPaMMBI,

MOJIETIUPYIOLIUE TAHHBIC SIBJICHUS.
OKcnepruMeHTallbHbIE PE3YIbTaThI.

B »oToM pasmene npHUBOAATCS HEMOCPEICTBEHHO pE3YAbTATHI, ITONYYCHHBIE B XOAC IPOBEICHUS
1a00paTOPHBIX PaboT: IKCIIEPUMEHTAIILHO WU B PE3YyJIBTaTe KOMITBIOTEPHOTO MOJICIIMPOBAHUS OTPEICIICHHBIC
3HAYCHUS BEINWYHH, Tpaduku, TaOmuIel, auarpaMmbl. OO0s3aTenbHO HEOOXOAMMO OIICHHTH ITOTPEITHOCTH

U3MEpEeHUui.
AHanu3 pe3yiasTaToB paboTHI.

Paznen ortuera nOMKEH comepikarh MOAPOOHBIM aHAIN3 MOJTYYEHHBIX Pe3yJbTaToB, HHTEPIPETALMIO STHX

PE3YNBTaTOB Ha OCHOBE (PH3MYECKHUX 3aKOHOB.

Cnez[yeT CpaBHUTH NOJYYCHHBIC PE3YyJbTaTbl C HU3BECTHBIMU JIUTCPATYPHBIMHU JOaHHBIMU, O6CYI{I/ITL nux
COOTBETCTBUE CYIIECCTBYIOIINM TCOPETUYCCKUM MOJCIISAM. Ecnu O6H3py>KCHO HECOOTBETCTBUEC ITOJTYUYCHHBIX
PE3YIbTATOB U TCOPCTHUCCKUX PACUYCTOB WJIN JIUTCPATYPHBIX HNAHHBIX, H606XO,Z[I/IMO O6cy,Z[I/ITB BO3MOKXHBIC

IIPUYHHBI OTUX HECOOTBETCTBHUH.

BI)IBOI[LI. B BBIBOZAX KpATKO H3JIAraroTCs pPE3YJIbTAaThbL pa60TBI: MOJYUYCHHBIC JSKCIICPUMCHTAJIBHO HWIIN

TCOPECTUYCCKU 3HAYCHUSA (bI/ISI/I‘IGCKI/IX BCIINYWH, UX 3aBUCUMOCTHU OT yCJ'IOBI/Iﬁ OKCIICPUMCHTA WA BBIGpElHHOfI



pvaeTHOﬁ MOJECIH, YKa3bIBACTCAd HX COOTBETCTBUC UM HCECOOTBECTCTBUC q)HSI/I‘{eCKI/IM 3aKOHaM H

TECOPETUYCCKUM MOIECIAM, BOSMOXHBIC IIPUYNHBI HECOOTBETCTBUA.

Otuer no naboparopHoii pabore odopmisieTcs Ha nucuel Oymare crapaaptHoro gopmara A4 Ha omHOU

CTOPOHE JINCTA, KOTOPBIC CIIMUBAIOTCA B CKOPOCIIUBATEIIC NUJIN MEPETIIICTAIOTCA.

Jonyckaercsi ohopmiieHHE OTYETa IO JabOpaTOpHOW paboTe TONBKO B DIEKTPOHHOM BHJE CPEACTBAMH
Microsoft Office: TeKCT BBIpaBHHUBATH 10 IIHPUHE, MEXKTyCTPOUHBIN HHTEPBAN -oATOpa, MpudT —Times New
Roman (14 ot.), mapameTpsl mofieit — HikHee U BepxHee — 20 mm, neBoe — 30, a mpaBoe —10 MM, a orcTyn

ab3ama — 1,25 cm.
IToaroroBka K yCTHOMY OIIPOCY

C nenbro KOHTPOJNS U MOATOTOBKH CTYAEHTOB K M3YYEHHIO HOBOM TEMBI BHauaje KaXAO0H MPakTHYECKOro
3aHATHS IpernoaBarelieM IPOBOANTCS WHAWBUAYaJIbHBIH WM PPOHTAIBHBIN YCTHBINA ONPOC MO BHITOJIHEHHBIM

3aJaHMsM MPebIayIIeH TEMBI.
Kputepun o1ieHKH yCTHBIX OTBETOB CTYJCHTOB:

— HNPaBUJIBHOCTH OTBCTA MO COACPIKAHUIO 3alaHUA (y'-II/ITBIBaeTCSI KOJINYCCTBO U XapaKTCp OIIMOOK npu

OTBETE);
— [IOJTHOTA U ITyOMHA OTBeTa (YUUTHIBACTCS KOJIMYECTBO YCBOCHHBIX (DAKTOB, IOHATHH H T.II.);
— CO3HATENILHOCTH OTBETA (YUUTHIBACTCS IOHMMAaHKE U3JIaraeéMoro Marepuana);

— JIOTMKA M3JIOKEHMsI MaTepuana (yYuThIBaeTCsl yMEHUE CTPOUTD LIEIOCTHBIN, IIOCIEI0BATENbHBIN pacckas,

TPaMOTHO TIOJTb30BaThCS CIEIHALHON TEPMUHOIOTHE );

— pauMOHANBHOCTH HCIOJIB30BaHHBIX NPHEMOB M CIOCOOOB pEILICHUS! MOCTABICHHOW Y4eOHOH 3amaum
(yuuThIBaeTCs yMEHHE HCIIONIb30BaTh HamOojee mHporpeccuBHble W 3((eKTHBHBIE CIOCOOBI AOCTHXKEHUS

LIEJIH);

— CBOCBPEMCHHOCTEL U 3(1)(1)6KTI/IBHOCTI) HCIIOJIB30BaHUA HATrTIAAHBIX MOCOOMI M TEXHUYECKUX CpC€ACTB IIpU
OTBETC (y‘lI/ITBIBaeTCH I'paMOTHO MU C TOJIb301 OPpUMCHATL HAITBIAHOCTb H ,Z[eMOHCTpaLII/IOHHHﬁ OIIBIT IIpH

YCTHOM OTBETE);
— HCIOJIB30BaHUE JOMOIHUTENIBLHOTO MaTepuaa (00si3aTeIbHOE YCIIOBHE);

— PpalyoOHAJIBHOCTb HMCIHOJIB30BaHHUA BPEMEHHU, OTBECACHHOI'O Ha 3adaHHC (He O)Z[O6p$I€TCSI 3aTAHYTOCTb

BBIIIOJIHCHUA 3aJaHUA, yCTHOF O OTBETA BO BpeMeHI/I, C y'{eTOM I/IH,[[I/IBI/I,ZlyaJ'IBHBIX 0CO6CHHOCTCI71 CTyZ[eHTOB).
IHoaroroBka k 3a4ery

3aueT sABNSETCA TPAJULUOHHOH (POPMOM MPOBEPKU 3HAHHMM, YMEHHH, KOMIIETCHIHH, COPMUPOBAHHBIX Y
CTYZIEHTOB B IPOIIECCE OCBOEHHS BCETO COAEPXKAHWUA M3ydaeMoW MUCHHILIMHBI. OOBIYHBIN 3a4eT OTINYaeTCs
OT PK3aMEHa TOJIBKO TeM, 4TO IperoaaBareib He AuddepeHIupyeT Gamibl, KOTOPbIE OH BBICTABISIET MO €ro

uroram.

CaMmocrosTelbHas IMMOATOTOBKA K 3a4€Ty AOJIKHA OCYIICCTBIATHCA B TEYCHUC BCEro0 CEMECTpa, a HC 3a

HCCKOJIBKO HHCﬁ A0 €ro nMpoBCACHUs.

[ToaroroBka BKitOUaeT cieAyromue aecTBud. [Ipexne BCero HyHO MEPEYUTATh BCE JIEKIUMH, a TaKkKe
Marepuaibl, KOTOPbl€ TOTOBUJIUCh K CEMHHAPCKUM M NMPAKTUYECKUM 3aHATUSIM B TEUEHHE CEMecCTpa. 3aTeM
HAJI0 COOTHECTHU 3Ty MH(OPMAIIMIO C BOIPOCAMH, KOTOPBIC JIaHbI K 3adeTy. Eciin nHbopManmuu Hea0CcTaTouHo,

OTBETHl HAXOMIT B TPEAIOKEHHOW IPEIoaaBareieM JHUTeparype. PekoMeHayeTcs nenarh KpaTKhe 3aIlvCH.



Peub uaer He o mmaprajike, a 0 GOPMUPOBAHUHN B CO3HAHMHM UYETKOW JIOTMYECKON CXEMBI OTBETa HAa BOIPOC.
HaxanyHne 3auera HEOOXOIMMO MTOBTOPUTH OTBETHI, HE 3alVISIbIBAas B 3alMiCH. BpeMs Ha MOATOTOBKY K 3a4eTy

10 HOpMaTI/IBaM yHI/IBepCI/ITeTa COCTAaBJISIET HC MCHEC 4 Y4acoB.
IloaroroBka K 3K3aMeHy

DKk3aMeH SBIseTCS TPAAULIUOHHON (HOpMOIl MPOBEPKU 3HAHHMM, YMEHUH, KOMIIETEHIMH, c(hOpMHUPOBAHHBIX
y CTYAEHTOB B IPOLIECCE OCBOCHHS BCETO COMAECPKAHMA W3ydyacMOW IHUCUIUILIMHBL B ciydae npoBeneHus

9K3aMCHa CTYACHT IMOJYy4acT 6aJ'IJ'IBI, OTpa’xarouiue ypoBCeHb €TI0 3HAHHUH.
HpaBHna IOATOTOBKH K 3K3aMCHaM:

— Jlyumie cpa3y COPHUEHTHPOBAThCS BO BCEM Marepuale M 00s3aTelbHO PACIOIOKHTh BECh MarepHal

COMNIaCHO 3K3aMCHAIIMOHHBIM BOIIPOCaM.

— Cama IIOArOTOBKa CBiA3aHa HE TOJIBKO C «3allOMHHAHUCM. HOZLI‘OTOBK& TAKXXC Ipeanojaract un

MIEPEOCMBICIIEHNE MaTepraa, ¥ Jake pacCCMOTPEHNE allbTEPHATUBHBIX HIEH.

— Cuauana CTYACHT HOJDKCH IMPOACMOHCTPHUPOBATh, YTO OH «YCBOWJD» BCE, YTO Tpe6yeTcs1 0 mporpamme
O6y‘l€HI/I$I (I/IJ'II/I o mporpaMme AaHHOTO npenoz[aBaTensi), U JIMIIb MOCJIC 3TOTO OH BIIPABC BBICKA34aTh HMHBIC,

KEJIATCJIIbHO apryMCHTHPOBAHHBIC TOUYKH 3PCHUS.

11. Ilepeyenb HHGOPMALTMOHHBIX TEXHOJIOT U, HCIOJIb3YeMbIX IPH OCYLIECTBJICHUH
00pa3oBaTeIbLHOIO MPOoLecca N0 AMCUUILIMHE (MOAYJII0) (BKJIKOYAA NepevYeHb
NPOrpaMMHOro0 odecrnevyeHus 1 HHPOPMALMOHHBIX CIIPABOYHBIX cHCTEM (NIPH

HEe00X0IUMOCTH)

HNHdopManroHHbIE TEXHOJIOTUU IPUMEHSIOTCS B CICAYIOIINX HAPaBICHUIX:
odopmiieHrE TUCEMEHHBIX Pa0OT BBIIOIHIECTCS C UCTIOIB30BaHIMEM TEKCTOBOTO PEJAKTOpa;
JIEMOHCTpAaLUsl KOMIIBIOTEPHBIX MaTEpUaOB € UCIIOIb30BAHUEM MYIBTUMEANMHBIX TEXHOIOTHU;

UCIIONIb30BaHNE HMH()OPMALMOHHO-CIIPABOYHOTO O0ECIICUeHHsI, TAKOro Kak: IPaBOBBIC CIPABOYHBIC
cuctemsl (KoHCynpTanT+ 1 jp.), OHNIAlH cnoBapu, ciipaBouHuku (I'pamora.py, MaTYyNT.py, Bukuneaus u ap.),

HayYHBIE Ty OIUKAIIHH.

WCTIOJTh30BaHUE CIICIIUAIM3UPOBAHHBIX CIIPABOYHBIX CHCTEM (DJIEKTPOHHBIX YYeOHHKOB, CIPAaBOYHHKOB,

KOJJIEKIIMH MIUTIOCTpaluid 1 oTon3o0paxeHuid, oToOaHKOB, MPOPEeCCHOHANBHBIX COLMANBHBIX CETEH U Ap.).
OpenOffice Ccrutka: http://www.openoffice.org/ru/
Mozilla Firefox Ccbutka: https://www.mozilla.org/ru/firefox/new/
Libre Office Ccpuika: https://ru.libreoffice.org/
Do PDF Ccpuika: http://www.dopdf.com/ru/
7-zip Ccbuika: https://www.7-zip.org/
Free Commander Ccputka: https://freecommander.com/ru
be Reader Ccbunka: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.htmlnomno
Gimp (rpaduueckuii pegaktop) Cepuika: https://www.gimp.org/

ImageMagick (rpaduueckuii penakrop) Cebuika: https://imagemagick.org/script/index.php



VirtualBox Ccrnka: https://www.virtualbox.org/

Adobe Reader Ccrinka: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html

Oneparmonnas cucrema Windows 8.1 Jlntienznonnas Bepcus no gorosopy Ned71\1 ot 11.12.2014 .
DNeKTPOHHO-0MOMHOTEYHAs CHCTeMa BHOITHOKOMILIIEKTaTOP

Hamnmonanena »nmekTpoHHass Oubnamoreka - ¢emepanbHOE TOCYIAapCTBEHHOE OOKETHOE YUPEKICHUE

«Poccwiickas rocymapcrBernas onomuoreka» (PI'BY «PI'by)
Penakius bazer nanasix «ITOJITTPEJL CripaBouHUKH»

OnexkTpoHHO-0nONMMoTeuHas cucrema «JIAHby

12. Onucanue MaTepHaJIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOIi 1JIs1 OCYLeCTBJIECHUS

00pa3oBaTeIbHOIO MPoLecca Mo JMCUUILINHE (MOAYJII0)

-KOMHBIOTepHLIﬁ KJIacC U OOCTYIl K CCTU I/IHTepHeT (BO BpeMsL CaMOCTOSTEIIbHOM HO,E[I‘OTOBKI/I) (Z[OJ'DKCH

OBITh IPUIIOKEH TpadUK 3aHITOCTH KOMITBIOTEPHOTO Ki1acca);

-IIPOCKTODP, COBMGH.IGHHLIﬁ C H0yT6y1(OM IJIs1 IIPOBCACHUA JICKITMOHHBIX 3aHATUH npenoaaBarciicM M

MIPE3eHTALUHU CTyAEHTaMH PE3yIbTaToOB paboThHI
-pa3naToOYHbIM MaTepual 11 MPOBEACHUS IPYMIIOBOM padOTHI;

-METOJMYECKHE MaTepHajbl K MPAaKTUIECKIM 1 JJa0OPaTOPHBIM 3aHATHSIM, JIEKIUU (PYKOIHCh, 3JIEKTPOHHAS

BepCI/Iﬂ), JUIAKTAYECKUAM MaTepura ajisd CTyACHTOB (TeCTOBLIe 3aJlaHus, MyHBTI/IMC,ZlI/If/iHLIC HpeBeHTaL{I/II/I);

-J11st mpoBeneHus NEKIMOHHBIX U Ta00OPaTOPHBIX 3aHATHIH HE0OX0AMMa CIEIMATU3NPOBaHHAS ayIUTOPHS —

na60paTopH>1 (I)I/I3I/IKI/I, OCHalllCHHas HHTepaKTHBHOﬁ I[OCKOﬁ nu HeO6XO,I[I/IMLIMI/I HarsIIHBIMHA IMOCOOHUSMH.

-Jlns mpoBencHHWsT JTa0OPaTOPHBIX pPabOT HEOOXOmMMO clieAyromee obopynoBanue. WMHCTpyMEHTH U
npuOOphl: MaTeMaTH4eCKUH MasTHUK, TPUPHISPHBIA MOABEC, I'€HepaTrop 3BYKOBBIX BOJH, OCLMIIIOrpad,
6amnoHa eMKkocThIO 25 11, U-00pa3Hblii MAaHOMETp, KpaHbl KOMMYTAIIMN Ta30BbIX TOTOKOB, HACOC, MYJIBTUMETP,
aMIIepMeTp, BOJBTMETP, MarasMH CONPOTHBICHMH, JabopatopHas ycraHoBka "HcciemoBanue
3NIEKTPOCTATHYECKOTO MMoJIA", TepMoTapa, HICTOYHHK TOKa, TabopaTopHas ycraHoBKa "OnpeneneHne HHAYKIUU

MarHuTHOro nojs 3emiun", MukpomuwinoMerp, 2COI-1"Onrtuka".

13. OcoGeHHOCTH OpraHu3anuu 00y4eHHs 10 AMCHHUILVINHE 00YYAIOIUXCH U3 YUCIa

HHBAJMI0B M JIMI C OTPAHUYEHHBIMHU BO3MOKHOCTAMHU 310poBbsi (OB3)

HpI/I HCO6XOI[I/IMOCTI/I B O6p3.30BaTeJ'ILHOM ImpouecCce NMpPpUMEHAKOTCA CICAYIOIHUE METOAbI U TEXHOJIOTHH,

oOneryaromiue BocrpusaTie HHGpopMannu o0ydaronMMucs nHBanuamMu 1 aunamu ¢ OB3:
- CO3/IaHNE TEKCTOBOM BEPCHH JIFOOOTO HETEKCTOBOTO KOHTEHTA JIJISl €T0 BO3MOKHOTO
mpeoOpa3oBaHus B aIbTEPHATUBHBIE ()OPMBI, YIOOHBIE /TSl pa3IMYHBIX MTOJIb30BATENIEH;
- CO3/1aHNE KOHTEHTA, KOTOPBI MOXHO MPEICTABUTH B Pa3IMYHBIX BHIAX 0€3 MOTeph

JAHHBIX WIH CTPYKTYpPBI, MPEAYCMOTPETh BO3MOXHOCTH MaclITa0MPOBaHMS TEKCTa W M300pakeHHH Oe3

MOTEPH KauecTBa;
- CO3/1aHNE BO3MOXKHOCTH JIJIS1 OOyHJaIOUIIXCSI BOCIIPUHUMATD OIHY U Ty e HH(op-

Maluvl #H3 pPasHbIX HCTOYHHUKOB — HAIIpUMEP, Tak, YTOOBI JiMla C HapyHmICHHUCM CiIyXa IOoJyYalin

MH(OPMAIIHIO BU3yalIbHO, C HAPYIIEHNUEM 3PEHUS — ayAHaIbHO;



- IPUMCHCHUEC IPOTPAaMMHBIX CPEJICTB, O6CCHC‘{I/IBaIOH_II/IX BO3MOXHOCTb OCBOCHUA

HABBIKOB W YMEHHH, (OPMHPYEMBIX TUCIHILIMHOMN, 3a CUET albTepHATHBHBIX CIIOCOOOB, B TOM YHCIE

BUPTYQJILHBIX JTa00PaTOPUil U CUMYIISIIUOHHBIX TEXHOJIOTHH;
- IPUMEHEHHNE AUCTAaHIMOHHBIX 00pa30BaTeIbHbBIX TEXHOJIOTUH JUI epeadn

WHQOPMAIIMK, OPraHW3alMK Pa3IUYHBIX (OPM WHTEPAKTUBHON KOHTAaKTHOH paboThl oOydaromierocs c

npenoaaBarcyicM, B TOM YHCJIC BC6I/IHapOB, KOTOPBIC MOT'YyT OBITH HUC-

TMMOJIb30BAHBI JI MMPOBCACHNUA BUPTYAJIbHBIX JICKIJ;I/Iﬁ C BO3MOXHOCTBIO B3aI/IMOI[eI\/'ICTBI/ISI BCCEX YYaCTHHKOB

MACTAHITUOHHOTO OOYUYCHUS, IIPOBEACHUS ITPAKTH-

YCCKUX 3aH$ITI/II71, BBICTYIUICHUA C OOKJIIaJlaMUu U 3aIHHTOﬁ BBITTIOJTHCHHBIX pa60T, IMPOBCACHNUE TPCHUHIOB,

OpraHusanuun KOJIJICKTUBHOM pa6OTLI;
- IPUMEHCHUE JUCTAHIINOHHBIX O6pa3OBaTeJIBHI)IX TEXHOJIOTHI JJId OpraHru3anuu
TEKYLICTO U IPOMEKYTOYHOI'O KOHTPOJIA,
- YBEJIMUCHHUE NMTPOJO/IKUTEIIBHOCTU CAa4YU 06y‘IaIOIlII/IMC$I WHBaJIMJIOM HJIN JIMIIOM C

OB3 ¢opM npoMeXyTOUHOW aTTeCTaldd 1O OTHOIICHHIO K YCTaHOBJICHHOW MPOJODKHTENBHOCTH HX
CHa4M: 3a4eT W K3aMEH, IPOBOJUMBIN B NMHCHMEHHOH (opme, — He Oonee dem Ha 90 MHH., IPOBOAMMEIA B
ycTHOH (opme — He Oornee yeM Ha 20 MUH., — IPOJOKUTENLHOCTH BBICTYIUICHUS! O0YyUalOIEerocs Mpy 3aIinuTe

KypcoBO# paboTsI — He Oosee yem Ha 15 MuH.
14. Buabl 3aHATHI, IPOBOAUMBIX B (pOpMe MPAKTHYECKOM MOATOTOBKH

(HE MpeayCMOTPEHO MPH U3yICHUN AVCIIAILTAHB)
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