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1. HEPEYEHD PE3YJIbTATOB OBYYEHMUS 110 JUCHUIIJINHE

B pesynbrare OCBOEHHS AMCHUIUIMHBI Yy OOyYaromIUXcsi JOJDKHBI OBITH CPOPMUPOBAHBI
ciemyromue o0nenpoecCHOHATbLHBIC KOMIIETSHITMH U TTPO()eCcCHOHAIBHBIC KOMIICTCHIIUH:

HanmenoBanme KOMIICTCHIINHN

Ko xommierennuu

CriocoOeH IpUMEHSTh €CTECTBEHHOHAYYHbIE U OOIIEHHKEHEPHBIC
3HaHUS, METObl MAaTEMAaTHYECKOTO aHAIM3a U MOJICIIMPOBAHUS,
TEOPETHUYECKOTO U IKCIIEPUMEHTAIBHOTO MCCIIEJOBAHUS B
PO eCCHOHATBHON S TETLHOCTH

OIlK-1

(hopMUPYIOITUX 3TU KOMIIETEHIINU coTiacHo yaeOnomy miany OITOIT

MMPOI'PAMMBI
Jlannass ydeOHas JAUCHUIUIMHA OTHOCUTCS K O0OsI3aTeNbHOW YacTH 00pa3oBaTeNbHOM
nporpaMmsbl 09.03.01 «Du3uka U BEIUUCIUTENbHAS TEXHUKAY.
B Tabmume 1 mpexacramBieH mepedeHb KOMITETCHIIMH C yKa3aHWEM IepeyHs TUCIHILINH,

2. MECTO JUCIHHUTILIMHBI B CTPYKTYPE OBPA3OBATEJILHOM

Tabmmma 1
Kon HaunmenoBanue [IpenmecTByromme [Tocnenytromue
KOMIIETSHITUU | KOMIIETCHITUH, JUCITUTIITUHBI, JUCITATIITAHBI,
dbopmupyemoii B pamkax | GopMuUpyIOIIHe bopMupyrome yKa3aHHYIO
OCBOEHUS JUCLUIIIIUHBI YKa3aHHYIO KOMIIETEHIUIO
KOMIIETEHIUIO
OIIK-1 CrocobeH MpUMEHSTh HNudopmarnka DIEeKTPOTECXHHKA,
€CTCCTBCHHOHAYYHbIC 1 OJICKTPOHUKA U CXEMOTCXHHKA
00IIenHKeHEePHBIE 3HAHUS, [TporpammupoBaHue
METOABI MATEMATHYCCKOI'O Maremaruka

aHaJ3a U MOJICTUPOBAHUS,
TEOPETUIECKOTO U
JKCIIEPUMEHTAILHOTO
HCCIICIOBAHUS B

npod eccruoHaTbHOMN
JIeSITELHOCTH

MaremaTuueckas JIOTuKa u
TEOPHSI AIITOPUTMOB
OrrepartnoOHHBIEC CHCTEMBI
JluckpeTHasg MaTeMaThka
Teopus ynpapineHus

Y4ebHas mpaKTHKa.
O3HakoMUTENbHAS MTPAKTHKA
WNuxenepHas u
KOMIBIOTEpHAs Tpaduka
MeTtoasl onTUMHU3aLAN
3amura BBIIYCKHOH
KBaNTU()UKAITMOHHOW PabOTHI,

BKJTFOYAst MOJATOTOBKY K
mporenype 3aIUTHI u
TIPOIENYPY 3aIIUTHI

* B KadecTBe dTana (opMUPOBAHKS KOMITETCHITNI UCIIONB3YIOTCS HOMepa CEMECTpoB coryiacHo yaeOHoro mana OITOIT




HepequL ITaHUPYEMBIX PE3YJIbTATOB O6y‘-IeHI/I$I, COOTHCCCHHLBIX C INIAHUPYECMbBIMU PC3yIIbTaTaMH
OCBOCHHSI OCHOBHOM MPO(eCCHOHAILHON 00pa30BaTeIbHOM MPOTPaMMBbl HATIPABJICHUS TOATOTOBKH,
NpeACTaBiIeH B Tabnue:

Kon 1 HaumeHoBaHue Kon 1 HanMeHOBaHME HHIMKATOPA JOCTHKEHUSI KOMITETEHIINH
KOMIIETeHIIUU

OIIK-1. Cnioco6en mpumensts | OIIK-1.1. [Ipumensier ecrecTBEHHOHAYYHbIE 3HAaHUA B PO eCCHOHATBLHON
€CTECTBEHHOHAYYHbIE U JesITeTbHOCTH

001 e HKEeH epHBIC 3HAHUS,
METOJIbl MAaTEMATHYECKOr0
aHaIM3a U MOJICITMPOBAHUS,
TEOPETUYECKOro U
IKCIIEPUMEHTAIbHOTO
MCCIICIOBAHMS B
poh)eCCHOHATILHOU
JIeATEIbHOCTH;




3. OFBEM JUCIHUILIMHBI 1 BUJIbl YYEGHOM PABOThBI
OYHAS ®OPMA OBYYEHUA

Bua yueOHol# padoThl Bcero Cemectp
1 2
OO0mas TPy10éMKOCTh TUCIHIJIHHbI 216 gac 108 gac 108 gac
6 3.e. 33.e. 33.e.
KonTakTHas paGora ¢ npenogaBaresieM (Bcero) 112 64 48
B ToMm uncne:
Jlexuun 48 32 16
[TpakTrueckue / ceMHHAPCKUE 3aHSATHUS - - -
JIabopaTopHbIe 3aHATHS 64 32 32
Koncynprannn - - -
CamocTosiTeJibHasi padoTa (Bcero) 68 44 24
B mom yucne (ecau ecmw):
Pacuemno-epagpuueckas paboma - - -
Koumponvuas paboma - - -
Pegpepam / scce / ooknao - - -
Unoe 68 44 24
Bua npomexyToyHOM aTTecTanuM (3a4eT, IK3aMeH) DK3aMeH 3auer DK3aMeH
(36) (36)
3AOQYHAS ®OPMA
Bua yueOHoi padoThI Bcero Cemectp
1 2
OO0miast Tpy10€éMKOCTb AU CHUTIIIMHBI 216 gac 108 gac 108 4gac
6 3.c. 33.e. 33.e.
KonTakTHas pa6ora ¢ npenojaBartejeM (Bcero) 20 12 8
B ToMm uucie:
Jlexkun 8 6 2
[IpakTuveckre / CEMUHAPCKUE 3aHATHUS - - -
JIaGopatopHble 3aHATHS 12 6 6
Koncynpranuu - - -
CamocrosiTesqbHast padora (Bcero) 160 96 64
B mom uucne (eciu ecms):
Kypcosoii npoexm / paboma - - -
Pacuemno-epagpuueckas paboma - - -
Konmponvuas paboma - - -
Pegepam / scce / doxnao - - -
Hnoe 160 96 64




Bua yueOHo# padoThl Bcero Cemectp
1 2
Buja npomexyTouHoii aTTecTanuu (3a4eT, IK3aMeH) DK3ameH 3ager DK3ameH
(36) (36)
OUYHO-3A0YHASA ®OPMA
Bua yueOHol# padoThI Bcero Cemectp
1 2
OO0uasi Tpy10€éMKOCTb AU CHUNIIMHBI 216 gac 108 gac 108 gac
6 3.e. 3 3.e. 3 3.e.
KonTakTHas pa6ora ¢ npenogaBaresieM (Bcero) 48 24 24
B ToMm unce:
Jlexmun 24 12 12
[TpakTryeckue / ceMHHAPCKUE 3aHATHUS - - -
JlaGopaTopHbI€ 3aHATHS 24 12 12
Koncynpranumn - - -
CamocTosiTeJibHasi padoTa (Bcero) 132 84 48
B mom yucne (echu ecmw):
Kypcosoui npoexm / paboma - - -
Pacuemno-epagpuueckas paboma - - -
Konmponvuas paboma - - -
Pegpepam / acce / ooknao - - -
HUnoe 132 84 48
Bua npoMekyTouHoOM arTecTanum (3a4eT, IK3aMeH) DK3amMeH 3auer DK3aMeH
(36) (36)
4. CTPYKTYPA U COAEPKXAHUE NNCHUII/INHBI
4.1. KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE
OYHASA ®OPMA OBYYEHUS
Ne KonuuectBo yacoB Ha
n/n n1abop ®opma
Tema MPAKTUYECKHUE | aTOpPH | CaMOCTOSITe KOHTPOJIIS
JEKIUU | /CeMHHApCKUe 3 JTBHYIO
3aHSITHS 3aHIT paboty
usi
CemecTp 1
Pazgen 1. Mexanuka.
1 | Tema 1.1. Kunemaruka. 2 2 tect ACT
2 | Tema 1.2. lunamuka. 2 tect ACT




3 | Tema 1.3. MoMeHT uMIyJbCa. 2 2 tect ACT
4 | Tema 1.4. DHeprus 2 tect ACT
5 | Tema 1.5. Jlunamuka 2 2 tect ACT
BpAIIaTEIHbHOTO JIBIKECHUS
6 | Tema 1.6. DJIeMEHTHI 2 tect ACT
MEXaHUKH CIUIONTHBIX CPEJl
7 | Tema 1.7. PenstuBuctckas 2 tect ACT
MEXaHUKa
Pazgen 2. TepmonnHaMuka M MoJIeKyJIsipHas U3HKa
8 | Tema2.1. 2 2 tect ACT
DOEeHOMEHOJOTUYECKAs
TEPMOAMHAMHKA
9 |Tema 2.2. MonekynspHO- 2 2 tect ACT
KHHETUYECKasi TCOPUS
10 | Tema 2.3. Craructudeckas 2 tect ACT
¢buznka
11 | Tema 2.4, DJIEMEHTHI 2 2 tect ACT
(hM3UYECKON KHHETUKH
12 | Tema 2.5. 2 tect ACT
MakpOoCKOTTMYECKUE CUCTEMBI
BJIAJTH oT TEIJIOBOTO
paBHOBECHS
Pasnen 3. JiaeKTpryecTBO M MArHETH3M
13 | Tema 3.1. Dnekrpocraruka 2 8 4 tect ACT,
OTYET MO0
nabopaTopHOi
pabote
14 | Tema 3.2. IlpoBogHWKH B 2 6 2 tect ACT,
ANMEKTPUICCKOM I10JIe OTYET M0
nabopaTopHOi
pabote
15 | Tema 3.3. JludnekTpuku B 2 6 2 tect ACT,
ANMEKTPUICCKOM I10JIe OTYET M0
nabopaTopHOi
pabote
16 | Tema  3.4. IlocTosHHBIH 2 6 4 tect ACT,
AMEKTPUICCKHI TOK OTYET M0
nabopaTopHOit
pabote
17 | Tema 3.5. MarautocraTuka 2 6 2 tect ACT,
OTYET M0
nabopaTopHOH
pabote
18 | Tema 3.6. MarnuTHO€ TOJIE B 2 2 tect ACT
BEIIECTBE
19 | Tema 3.7. DnekTpoMarHUTHas 2 2 tect ACT
WHIYKIIHS
20 | Tema 3.8. VYpaBHEHUS 2 2 tect ACT
Makcsenna
Hroro 1 cemectpy 32 32 44 3a4eT
Pa3nen 4. Kosie0anusi 1 BOJIHBI, ONITHKA.
21 | Tema 4.1. Tapmommueckme | 2 | 4 1 | Tect ACT,




KoJIeOaHHs OTYET MO
naboparopHOH
pabote

22 | Tema 4.2. BonHbl 1 4 1 Tect ACT,
OTYET MO
naboparopHOit
pabote

23 | Tema 4.3. HWarepdepeHius 1 4 1 tect ACT,

BOJTH. OTYET MO
naboparopHOt
pabote

24 | Tema 4.4. Indpaxumst BOJIH 1 1 tect ACT

25 | Tema 4.5. Ionspu3zarust BOJH 1 1 tect ACT

26 | Tema 4.6. Ilormomenue u 1 1 tect ACT

JIMCTIEPCHsT BOJTH

27 | Tema 4.7. Henuneitasie 1 1 tect ACT

MIPOIIECCHI B ONTHKE

Pasnen 5. KBanToBasi pusuka

28 | Tema 5.1. KBanToBrie 1 4 1 tect ACT,

CBOMCTBA OTYET I10

ANIEKTPOMAarHUTHOTO nabopaTtopHOit

W3ITy4eHUs pabote

29 | Tema 5.2. 1 1 tect ACT,

DKCnepuMeHTaIIbHBIC TaHHBIC OTYeT 10

0 CTPYKTypE aTOMOB. naboparopHO
pabote

30 | Tema 5.3. DeMeHTbI 1 2 tect ACT

KBaHTOBOW MEXaHUKH

31 | Tema 5.4. KBanroBo- 2 tect ACT

MEXaHHYECKOe OIHCaHUE

aTOMOB

32 | Tema 5.5. OnTuueckue 2 tect ACT

KBaHTOBBIE TCHEPATOPHI

33 | Tema 5.6. DJeMEeHTbI 1 2 tect ACT

KBaHTOBOI CTaTHCTUKU

34 | Tema 5.7. DneMeHTsl PU3UKU 2 tect ACT

TBEPJIOTO Tella

Paznen 6. Anepuas ¢pusuka.

35 | Tema 6.1. DIIEMEHTHI 1 2 tect ACT,

KBaHTOBOI MUKPO(QH3HKH OTYET M0
nabopaTopHOit
pabote

36 | Tema 6.2. DneMeHTapHbIE 1 1 tecT ACT,

YaCTHIIBI OTYeT MO
nabopaTopHOH
pabote

37 | Tema 6.3. KocMuueckue J1yuu 1 1 tect ACT

Pasnen 7. @usnyeckasi KapTHHA MHPa

38 | Tema 7.1. CoBpemeHHas 1 1 tect ACT

HayyHas KapTUHA MHpa

Hroro 2 cemectpy 16 32 24 Oxk3ameH (36)




3AOYHASA ®OPMA

Ne KonuuectBo yacoB Ha
n/n 1abop ®opma
Tena MPAKTHYECKHUE | aTOPH | CaMOCTOSITE KOHTPOJIS
JCKIIUU | /CEMHHAPCKUE BIC JTBHYIO
3aHSTUS 3aHAT paboty
usi
Cemectp 1
Pasnen 1. Mexanuka.
1 | Tema 1.1. Kunemaruka. 4 tect ACT
2 | Tema 1.2. lunamuka. 4 tect ACT
3 | Tema 1.3. MoMeHT uMIyIbCa. 4 tect ACT
4 | Tema 1.4. Dueprus 4 tect ACT
5 | Tema 1.5. JlnHamuka 5 tect ACT
BpAIIaTeIHbHOTO JIBFIKCHUS
6 | Tema 1.6. DJIeMEHTHI 5 tect ACT
MEXaHUKH CIUIONTHBIX CPeJl
7 | Tema 1.7. PenstuBuctckas 5 tect ACT
MEXaHHKa
Pasnen 2. TepmonnHamuka u MoJieKyJasipHasi pu3nKa
8 | Tema 2.1. 5 tect ACT
PeHOMEHOI0THYeCcKast
TePMOAMHAMHUKA
9 | Tema 2.2. MonekynspHo- 5 tect ACT
KMHETUYECKasi TeOpust
10 | Tema 2.3. Craructuueckas 5 tect ACT
¢busuka
11 | Tema 2.4. DJIEMEHTBI 5 tect ACT
(buznyeckoil KHHETUKH
12 | Tema 2.5. 5 tect ACT
MaxkpoCKONTUYECKUE CUCTEMBI
BTN oT TEIJIOBOTO
paBHOBECHS
Pa3znesn 3. DjieKTprU4ecTBO 1 MArHETH3M
13 | Tema 3.1. Dnekrpocraruka 1 2 5 tect ACT,
OTYEeT Mo
nabopaTopHOit
pabote
14 | Tema 3.2. IIpoBOomHUKM B 1 5 tect ACT,
ANEKTPUYECKOM TI0JIE OTYEeT 1o
nabopaTopHOH
pabote
15 | Tema 3.3. JludnexkTpukud B 1 5 tecT ACT,
ANEKTPUYECKOM TI0JIE OTYET 10
nabopaTopHOH
pabote
16 | Tema 3.4. IlocTosHHBIH 1 1 5 Tect ACT,
ANMEKTPUUECKUI TOK OTYET 10

nabopaTopHOH




pabote

17 | Tema 3.5. MaraurocraTuka 5 Tect ACT,
OTYET I10
nabopaTtopHOH
pabote

18 | Tema 3.6. MaruuTHO€ IOJI¢ B 5 tect ACT

BEILICCTBE
19 | Tema 3.7. DnekTpoMarHuTHas 5 tect ACT
WHIYKIHS
20 | Tema 3.8. YpaBHCHHS 5 tect ACT
Makcgerna
Hroro 1 cemectpy 2 96 3aueT
Pa3znen 4. Kosiedbanusi 1 BOJIHBI, ONTHKA.
21 | Tema 4.1. T'apMoHHYecKHe 1 3 tect ACT,
KoJIeOaHMS OTYET TI0
nabopaTropHOMt
pabote

22 | Tema 4.2. BomHbl 3 tect ACT,
OTYET I10
nabopaTtopHOit
pabote

23 | Tema 4.3. HWarepdepeHius 3 tect ACT,

BOJTH. OTYET 10
nabopaTopHOit
pabote
24 | Tema 4.4. ludpakmus BoH 3 tect ACT
25 | Tema 4.5. Tlonsipu3zanust BOJH 3 tect ACT
26 | Tema 4.6. Ilomiomenue u 3 tect ACT
JMCIIEPCHUS BOJH

27 | Tema 4.7. Henuneiineie 3 tect ACT
IIPOLIECCHI B ONITHKE
Pasnen 5. KBanToBasi pusmnka

28 | Tema 5.1. KBanToBEIE 0,5 3 tect ACT,
CBO¥CTBa OTYET 10
AIIEKTPOMArHUTHOT'O 1a00paToOpHOM
W3ITYYCHUS pabote

29 | Tema 5.2. 3 tect ACT,
DKCIIepUMEHTAIIbHBIC TaHHBIC OTYET 10
0 CTPYKTypE aTOMOB. 1a00paToOPHOM

pabore
30 | Tema 5.3. DNEeMEHTBI 4 tect ACT
KBaHTOBOW MEXaHUKHU

31 | Tema 5.4. KBanToBO- 4 tect ACT
MEXaHUYECKOE OTHUCaHue
aTOMOB

32 | Tema  5.5. Onrtuueckue 4 tect ACT
KBAaHTOBBIE TEHEPATOPHI

33 | Tema 5.6. DNeMEHTBI 4 tect ACT
KBaHTOBOM CTaTHCTHUKHU

34 | Tema 5.7. DnemMeHTsl (HUBNKU 4 tect ACT

TBCPAOIO TCJIa

Pasgen 6. fAnepnas pusnka.




35 | Tema 6.1. DIIeMEHTBI 0,5 4 tect ACT,
KBaHTOBOW MUKPO(U3UKH OTYET 10
naboparopHOH
pabote
36 | Tema 6.2. DieMeHTapHBIC 4 tect ACT,
YJACTHIIBI OTYET TI0
naboparopHOt
pabote
37 | Tema 6.3. Kocmudeckue 1yqu 4 tect ACT
Pasnen 7. @usuyeckasi KapTHHA MHPaA
38 | Tema 7.1. CoBpemeHHas 4 tect ACT
Hay4YHass KAPTHHA MHUpPa
Htoro 2 cemecTpy 2 6 64 Dk3amen (36)
OYHO-3A0YHASA ®OPMA
No KonunuectBo yacoB Ha
n/n n1abop ®opma
Tena MPAKTHYECKHUE | aTOPH | CaMOCTOSITE KOHTPOJIS
JICKITUU | /CeMHHAPCKUE 13 JTHHYIO
3aHSTHS 3aHAT paboty
ust
Cemectp 1
Paznea 1. Mexanuka.
1 | Tema 1.1. Kunemaruka. 1 4 tecT ACT
2 | Tema 1.2. Jlunamuka. 4 tect ACT
3 | Tema 1.3. MomeHT uMITy/IbCA. 1 4 tect ACT
4 | Tema 1.4. DHeprust 4 tect ACT
5 | Tema 1.5. JlnHamuka 2 4 tect ACT
BpAIaTEeILHOTO TBUYKCHUS
6 | Tema 1.6. DJIEMEHTBI 4 tect ACT
MEXaHHMKH CIUIONIHBIX CPeJl
7 | Tema 1.7. PensruBucrckas 4 tect ACT
MEXaHHKa
Paznen 2. TepmoauHamMuka u MoJieKyJsipHas pusuka
8 | Tema 2.1. 1 4 tect ACT
deHoMEeHOIOTHYecKast
TEPMOTMHAMHKA
9 | Tema 2.2. MonekyispHo- 1 4 tect ACT
KMHETUYECKasi TEOpUs
10 | Tema 2.3. Craructuueckas 4 tect ACT
¢u3nka
11 | Tema 2.4. DJeMEHTHI 1 4 tect ACT
(bu3nYeCKOl KHUHETUKH
12 | Tema 2.5. 2 4 tect ACT
MaxkpoCKOMTUYECKUE CUCTEMBI
BTN oT TEIJIOBOTO
paBHOBECHS
Pa3gen 3. DineKTpu4ecTBO M MATHETH3M
13 | Tema 3.1. Dmekrpocratuka | 2 | 2 | 4 tect ACT,




OTYCT 110

naboparopHOH
pabote
14 | Tema 3.2. IIpoBomHUKH B 2 4 tect ACT,
ANEKTPUIECKOM TI0JIC OTYET TI0
naboparopHOit
pabote
15 | Tema 3.3. [ludnekrpuxku B 2 4 tect ACT,
ANEKTPUIECKOM TI0JIC OTYET TI0
naboparopHOt
pabote
16 | Tema 3.4. IlocTosHHBII 3 2 4 tect ACT,
ANEKTPUICCKHUI TOK OTYET TI0
nabopaTropHOMt
pabote
17 | Tema 3.5. MaraurocraTika 2 5 Tect ACT,
OTYET TI0
nabopaTropHOit
pabote
18 | Tema 3.6. MarauTHOE TIOJIE B 5 tect ACT
BEIECTBE
19 | Tema 3.7. DnekTpoMarHuTHas 5 tect ACT
WHIYKIHS
20 | Tema 3.8. VYpaBHeHUst 5 tect ACT
Makcgenna
Hrtoro 1 cemectpy 12 12 84 3a4eT
Pa3nen 4. Koe6anust ¥ BOJIHbI, ONITHKA.
21 | Tema 4.1. T'apmoHHMYecKHe 5 6 2 tect ACT,
KoJIeOaHUs OTYeT 1o
nabopaTopHOit
pabote
22 | Tema 4.2. Bonnbl 2 tect ACT,
OTYET M0
nabopaTopHOi
pabote
23 | Tema 4.3. HurepdepeHmus 2 tect ACT,
BOJIH. OTYET M0
nabopaTopHOit
pabore
24 | Tema 4.4. ludppakmus BoJIH 2 tect ACT
25 | Tema 4.5. Ionsipu3zanusi BOJIH 2 tect ACT
26 | Tema 4.6. Ilormomenue u 2 tect ACT
JCTIEPCHS BOJTH
27 | Tema 4.7. Henuneiinsie 3 tect ACT
MIPOLIECCHI B ONTUKE
Pa3gen 5. KBanroBasi ¢pusnka
28 | Tema 5.1. KBanTtoBbIE 5 6 3 Tect ACT,
CBOICTBa OTYET 10
ANMEKTPOMArHUTHOTO nabopaTropHOit
U3ITY4YeHUs pabote
29 | Tema 5.2. 3 Tect ACT,
DKCIIepUMEHTAIbHBIE TaHHBIC OTYET 1O




0 CTPYKTYpE aTOMOB. naboparopHOi
pabote
30 | Tema 5.3. DJIeMEeHTHI 3 tect ACT
KBaHTOBOW MEXaHUKHU
31 | Tema 5.4. KBanToBo- 3 tect ACT
MEXaHU9ICCKOE OTIMICAHKE
aTOMOB
32 | Tema 5.5. Onruyeckue 3 tect ACT
KBaHTOBBIC TCHEPATOPHI
33 | Tema 5.6. DJIeMEHTHI 3 tect ACT
KBaHTOBOW CTaTUCTUKH
34 | Tema 5.7. DneMeHTHI (pU3UKH 3 tect ACT
TBEPJIOTO Telia
Pasnen 6. AAnepuas pusuka.
35 | Tema 6.1. DIeMEHTHI 2 3 tect ACT,
KBaHTOBOW MHUKPO(DU3HKU OTYET TI0
nabopaTropHOit
pabote
36 | Tema 6.2. DieMeHTapHBIC 3 tect ACT,
JaCTHIIBI OTYET TI0
nabopaTtopHOit
pabote
37 | Tema 6.3. Kocmudeckue qy4du 3 tect ACT
Pasznen 7. ®usnyeckasi KapTuHa Mupa
38 | Tema 7.1. CoBpemeHHas 3 tect ACT
Hay4JHas KapTHHA MHUpa
Hroro 2 cemectpy 12 12 48 Dk3ameH (36)

4.2.  KPATKOE COAEPKXAHUE JIJEKHUMOHHOI'O KYPCA

Paszpen 1. Mexanuka.

1.1. Kunemaruka.

OCHOBHBIE KHHEMAaTHUUYECKHE XapaKTECPUCTHKH KPUBOJIMHEHHOTO JBHXKEHHS: CKOPOCTh H
yckopeHue. HopManbHOE M TaHreHIMalbHOE YcKopeHne. KuHeMaTnka BpamaTeIbHOTO JABUKCHUS:
yraoBas CKOPOCTh M YIJIOBOE YCKOPEHHE, MX CBS3b C JIMHEHHON CKOPOCTBIO M YCKOPEHUEM.
[IpocTpancTBo u Bpems B MexaHuke HproToHa. CHCTeMBl KOOpJIWHAT M HX IpeoOpa3OBaHMSL.
Du3nYeCKUi CMBICI TPOU3BOAHON M HHTETpasa.

1.2. Jlunamuka.

WHeprmanpHble CHCTEMBI OTCYETa W NEpBbIM 3akoH HproToHa. Bropoii 3akon HeroToHa.
Macca, umMnysbc, cuia. YpaBHEHUE JBUKEHHS MaTepuanbHOW TO4ku. Tperuil 3akoH HeloToHa u
3aKOH COXpPAaHEHHUS HUMITyJabca. 3aKOH BCEMHPHOTO TATOTeHHS. CHJIBl  COMPOTHBIICHUS.
WNHurterpupoBaHue ypaBHEHUN IBUKEHUS, POJIb HAdaJdbHBIX ycioBHil. LleHTp macc mMexaHMuecKou
CUCTEMBI, 3aKOH JIBM)KEHMs IIeHTpa macc. J[BukeHue Ten ¢ nepeMeHHOM Maccoi. CBsi3b 3aKoHa
COXpaHEHUsl UMITYJIbCa C OJHOPOAHOCTBIO MPOCTPAHCTBA. | paHUIbI IPUMEHUMOCTH KIIACCUYECKOM
MEXaHHKH.

1.3. MoMeHT ummybca.

MoMeHT uMIynbca MaTEepHAIbHOM TOYKM U MOMEHT MEXaHMYECKOW cucTeMbl. MOMEHT
CUJIbL. 3aKOH COXPAaHEHHSI MOMEHTa MEXaHUYECKON CUCTEMBI. J|BUJKEHHE B MOJI€ HEHTPATbHBIX CHUIL.
3akonsbl Kemepa. CBs3b 3aKOHA COXpaHEHHs] MOMEHTA UMITYJIbCa C U30TPOMHOCTHIO MPOCTPAHCTBA.

1.4. DHeprus.

Cuna, paboTa W TOTEeHIMANbHAs dHeprus. KoHcepBaTHBHBIE M HEKOHCEPBATHUBHBIC CHUIIBI.
PabGotra u kuHeTHUYeckas SHEprusi. 3aKOH COXpPaHEHHs IMOJHON MEXaHHYECKOW JHEepPruH B TOJE



MOTEHIUATBHBIX CHI. CBSA3b MEXAY CWIOW W MOTCHIHAIbHOW »HEprueu. I'pagueHT ckaaspHOM
¢ynkuuu. CronkHoBeHust Ten. Heympyroe m aGcomoTHO ympyroe crosikHOBeHHE. CBsi3b 3aKOHA
COXPAHEHUs SHEPTUU C OJHOPOJHOCTHIO BPEMEHH.

1.5. Jlunamuka BpamaTeabHOrO ABMKCHUSI.

VYpaBHEHME BpalLEHUSI TBEPIOrO Teja BOKPYI 3aKpPEIUIEHHOM och. MOMEHT HHEpLMH.
®opmyna Ilreitnepa. KuHeTnyeckass 3HEprusi BpalIarOMIErocss TBEPIAOTO Tena. [ 'mpockonuueckue
cuibl. ' MPOCKOIIBI U MX MPUMEHEHHE B TeXHUKE. YTJibl Dinepa. Tensop unepuuu tena. [Ipeneccus
U Hyrauus rupockona. HemHepuuanbHble CHCTEMbBI OTCYETa. DJIEMEHTHI KJIACCUYECKOM Teopuu
rpaBuTaiuu. [IpuinBsI.

1.6. DneMeHThl MEXaHHUKH CIUJIONIHBIX CPe.

OOuue cBoiicTBa XKUAKOCTEM U ra3oB. CTalMOHAPHOE TEYEHUE HJICATBHON >KUIKOCTH.
VYpasuenue bepnymnu. Ynpyrue HamnpsokeHuss W gedopMarnu B TBepJaoMm Tene. 3akoH ['yka.
Moayns HOnra. Kosddurnuent Ilyaccona. Kunematudeckoe omucaHue IBUMIKEHUS >KUIIKOCTH.
Bexropnsbie nons. [loTok U mupKyasiys BEKTOPHOTO MOJIA. YpaBHEHHS ABM)KEHUS U PaBHOBECHUS
KUAKOCTU. DHEprus ynpyrux aedopmainuii Teepaoro tena. Bsaskas xkuakocts. Cuibl BHYTPEHHETO
TpeHus. CTalMoHapHOE TeuyeHue BA3KOHM JXKuAkocTH. JlamuHapHOe M TypOYJIEHTHOE JBHKEHUE.
Uucno Peitnonpaca. JloboBoe conmpoTuBieHne mpu 00TEKaHUH TeJl.

1.7. PensTUBUCTCKAsi MEXaHUKA.

[IpyHIMI ~ OTHOCUTENBHOCTM W  mpeoOpazoBanHus [amunes. DKcrnepuMeHTabHBIE
oOocHoBaHus crienuanbHoi Teopun oTHocuTenbHOCTH (CTO). [Moctynaret CTO. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH U MpeoOpazoBanus Jlopenma. CokpalieHue JUIMHBI U 3aMelJIeHHEe BPEMEHU B
JBIKYIIAXCS CUCTEMax oTcuera. PenstuBucTcknii ummynsc. Bzanmocss3p macesl 1 3Heprun. CTO
u sigepHas sHepretuka. [IpeoOpazoBaHue ckopocTeil B pelsITUBUCTCKON KuHemaThke. CoxpaHeHue
PENATUBUCTCKOrO UMITyJIbca. PenstuBucTCKass sHEprusd. YeTblpeXMepHOE MpPOCTPaHCTBO-BpPEMS U
€ro MCEeBAOEBKIMIAOBA MeTpuka. [loHATHE  penATMBUCTCKOrO HHTEepBayia. Jlmarpammsl
MuHKOBCKOTr0. CTOJKHOBEHHUSI PEISATUBUCTCKUX YACTHLL.

Paznen 2. TepmoamHamuka U MOJIEKYJIsipHas (pu3uka.

2.1. denomeHoNoOrMYeCKass TEPMOAMHAMHUKA.

TepmonnHamuueckoe paBHOBecMe M Temmeparypa. HyneBoe Hayano TepMOJMHAMUKHU.
OMnupuueckass TemneparypHas mkana. KBasucrarndeckue mpoLecchl. YpPaBHEHUE COCTOSHUS B
tepmoanHamuke. OOpatumble W HeoOpaTumble mpoiiecchl. IlepBoe Hawamo TepMOIUHAMUKHU.
TemmoemkocTh.  YpaBHeHue Maiiepa. M3oxopuueckuil, H300apHUEeCKUN, H30TEPMHUUYCCKUMI,
anuabaTuyecKuii mpouecchl B HIealbHBIX Trazax. [IpeoOpa3oBaHue TEIJIOTHI B MEXaHHUYECKYIO
paboty. [ukn Kapro u ero xoaddunmeHT mojae3Horo aeictBus. HTporus. CBsi3b TEIJIOESMKOCTH
UJCAIbHOTO Tra3a C YHUCIOM cTeneHeil cBoOoabl Monekyna. [lomurpornuueckuil mporecc W ero
yacTHble cCiy4au. TepMOIMHAMHYECKME TMOTEHUMaldbl M yciaoBuUs paBHOBecusd. Das3oBsie
npeBpamieHus. YpaBHeHue Kunaneiipona-Kiaysuyca. PeanbHble ra3pl. YpaBHenue Ban-gep-
Baanwca. Kputnueckas wusorepma. Dddexr xoymsa-Tomcona. Knaccuueckas Teopus
TEIUIOEMKOCTH TBepAbIX Tein. 3akoH [lronmonra u Iltu. Xumudeckuid mNOTEHIMAN. YCIOBHUS
XMUMHUYECKOTO paBHOBecus. Jlumarpammbl coctosiHuil. ®a3pl W ycnmoBusi paBHOBecHs (as.
TepmoanHamuKka TOBEPXHOCTH paszznena AByX (a3. IloBepXHOCTHbIE SHEPrusi M HATSIKCHHE.
Kanunnsipasie siBnenus. TepmoauHaMiKa HEOOPAaTUMBIX MPOIIECCOB.

2.2. MonexynsipHO-KMHETHYECKasi TEOPHSL.

Jasnenue raza ¢ Touku 3peHust MKT. CBsi3b TEMIOEMKOCTH € YHUCIOM CTENeHel cBOOO b
MoJiekyn raza. Pacnpenenenne MakcBeiuia MOJEKYN HAEANBHOTO ra3a. DKCIEPHUMEHTAbHOE
oOocHOBaHMe pacnpeneneHus MakcBemna. Pacnpenenenue bonbimana u  Gapomerpuyeckas
¢dopmyna. BeiBog pacnipenenennii Makcsenia u bojbliMana U3 yclnoBUsl paBHOBECHOTO XapakTepa
IBIKEHUS Mosiekynl. HauGonee BeposTHas, CpeaHsst M CpeJHEKBaJpaTHYHas CKOPOCTH.
Onpenenenue uncna ABoraapo metozom Ileppena.

2.3. Cratuctuyeckas (pu3uka.

Makpo- u MHKpococTOsiHUS. CTaTUCTHYECKHMH BEC M BEPOATHOCTH MaKPOCOCTOSHUS.
da3zoBoe mnpocTpaHCTBO. JIBe cHUCTEMBI B TEIJIOBOM KOHTAaKTE. JHTPONUA W TeMIeparypa.



OcHOBHOE TepMOJMHAMHUYEcKoe ToxaecTBo. Pacmpenenenne ['mb6ca. BriBon pacnpenenenuit
Makcsemia u bonbrimana u3 pacnpenenenus [ mooca.

2.4. DneMeHTHl (PU3NYECKON KUHETUKH.

SIBnenus mepenoca. Juddysus, TEmonpoBOAHOCTh, BHYTpeHHEE TpeHHe. bpoyHoBckoe
IBIKEHUE. YMCIIO CTOJIKHOBEHMH W JUIMHA CBOOOJHOTrO mpoOera MOJEKyNl HACaIbHOIO Tasa.
OMmnupuueckue ypaBHeHus nepeHoca: Puka, Oyppe u HbroToHa. Pemakcauus K COCTOSIHUIO
paBHOBecus. CBsi3b muddy3un ¢ OPOYHOBCKHM JABMKEHHEM. UyBCTBHUTEIHHOCTh M3MEPHUTEIBHBIX
npubopos. Lymer. [Tpunmun Ox3arepa.

2.5. MakpoCKOIM4ecKHne CHCTEMBI BJJAJIN OT TEIJIOBOTO PABHOBECHSL.

OTKpbITBIE JUCCUNATUBHBIE cucTeMbl. CaMoopraHu3anus B OTKPBITBIX CUCTEMax, pOJib
HenuHeitHocTn. @nykryauuu. budypkaumm u karactpodsl. Wnen cunepreruku. I[Ipumepsr
CaMOOPraHU3alMK B )KMBOUM M HEKUBOU IIpUpoJE. JnHaMu4yecknii xaoc.

Paznen 3. DnekTpuuecTBO U MarHETU3M.

3.1. Dnekrpocraruka.

3akon Kynona. HanpspkeHHOCTh U MOTEHITMAN 3JIeKTpocTaTudeckoro moss. Teopema [Maycca
B MHTErpaJibHOM (popMe U ee MpUMEHEHHe JUIsl pacueTa 3jekTpuueckux nosieil. Teopema ["aycca B
midpdepenunanbHoi popme. J(uBeprennns BekTopHoro nois. Teopema CToKca B MHTETpaJIbHOM U
midpdepenunanbHoi popme. Lupkynsuus u porop BeKTOpHOTO mosist. YpaBHeHus Ilyaccona u
Jlarmnaca mist norennuana. Teopema MpHmioy.

3.2. ITpOBOJTHUKH B 3JIEKTPUYECKOM IIOJIE.

PaBHoBecue 3apsiioB B mpoBogHuKe. OCHOBHas 3ajaya dJIEKTPOCTATHKH IPOBOJHHUKOB.
OKBUNOTEHUHATIbHbIE TIOBEPXHOCTH U CHJIOBBIE JIMHHM 3JIEKTPOCTATHUECKOTO TOJIA MEXIy
MIPOBOJHUKAMU. DJIEKTpOCcTaTHUECKas 3aiiuTa. EMKOCTh MPOBOJHUKOB U KOH/IEHCATOPOB. DHEPrus
3apsHKEHHOTO0  KOHJEHCATOpa. OHEPrus B3aUMOJCHCTBHS DIICKTPUUYECKHX 3apsigoB. OJHEpPrus
CHCTEMBI 3apsKEHHBIX TPOBOIHUKOB. OOBEMHAs! INIOTHOCTh SHEPIHHU AJIEKTPOCTATUYECKOTO MOJIS.

3.3. IMPAEKTPUKHU B DJIEKTPUYECKOM TOJIE.

ONEeKTpUYECKOE MOJe IUMNOJA. JMnoap BO BHEMIHEM d3JeKTpuueckoM mose. Iomspusanus
TUAIIEKTPUKOB. OpHEHTAMOHHBIA M Ae(OPMAIMOHHBI MEXaHW3MBI ToJsipu3auu. BekTop
NIEKTPUUYECKOTO CMEIIEHUS (2JIEKTpUYEcKON MHAYKIuM). JludnekTpudeckas MPOHHUIIAEMOCTh
BEIECTBA. JJIEKTPUYECKOE II0JIE B OJHOPOJHOM JUAJIEKTpUKe. Pas3noxkeHue MOisi CHCTEMBI
NIEKTPUYECKUX 3apsioB 10 MYJIbTUNONAM. JIUMOJBHBIM MOMEHT CHCTEMBI 3apsioB. Bekrtop
noJisipu3auuu (MOJSIPU30BAHHOCTH) IHMAJIEKTPUKAa M €ro CBs3b C OOBEMHOM M IOBEPXHOCTHOM
IUIOTHOCTBIO CBSI3aHHBIX 3apsiioB. BeKTop aneKTprueckoro cMemeHus (31eKTpHUecKol HHIYKIUH).
JudnexTpuyeckas BOCHPUUMYMBOCTD M IUAIEKTPUYECKas IPOHULAEMOCTb I MOJSPHBIX MU
HEMOJISIPHBIX AUNIEKTPUKOB. OObEeMHasl INIOTHOCTh SHEPTHU IEKTPUUYECKOTO T0JI B TUAIIEKTPUKE.
I'pannyHble yCIOBUS A BEKTOPOB HANPSIKEHHOCTH AJIEKTPUYECKOIO IOJSI M DIEKTPUUECKOTO
cMmeleHus. BHyTpeHHss 1 cBOOOIHAs 3HEPrus IUAJIEKTPUKOB BO BHEIIHEM 3JIEKTPOCTATUYECKOM
nosie. YcCIOBHE€ TEPMOJAMHAMHUYECKOTO pPAaBHOBECHS B AMIJICKTpUKaX. [Ibe302nekTpuku u
CETHETO3JIEKTPUKH ((PeppO3TeKTPUKH ).

3.4. IToCTOSIHHBIM 2JIEKTPUUYECKUI TOK.

Cuna ¥ IJIOTHOCTH TOKA. YPAaBHEHHE HENPEPBIBHOCTH JJIS IJIOTHOCTU TOKa. 3akoH Oma B
UHTETpaJIbHON U nuddepeHnmanbHoi popmax. 3akoH xoyns-Jlenna. 3akoH Bunemana-®panna.
ONeKTpoJBMKYyIIass cwia ucToyHuka Toka. IlIpaBuna Kupxroda. Kiaccuueckas Tteopus
AJIEKTPOIPOBOHOCTH MeTauioB (teopust pyne- JlopeHma), ycinoBus €€ HPUMEHHUMOCTH U
IIPOTUBOPEUUS €  DKCIIEPUMEHTAIBHBIMM  pe3ylbTaTaMu.  MakcBEUIOBCKas — pellakcanus
HEOJHOPOJHOCTH 3aps/ia B IPOBOJHUKE. DIIEKTPUUECKUM TOK B ra3ax M )KUIKOCTSX.

3.5. Maraurocraruka.

MarautHoe B3aMMOJEHCTBUE MOCTOSHHBIX TOKOB. BEKTOp MarHMTHOM HMHIYKIMH. 3aKOH
Awmnepa. Cuna Jlopenua. J[BmkeHue 3apsAa0B B JJIEKTPUUYECKMX M1 MarHMTHBIX NOJAX. 3aKOH buo-
Cagapa-Jlamtaca. Teopema 0 HUPKYJISIIMU (3aKOH MOJHOTO TOKa). MarHUTHOE MOJIe ABHXKYILErocs
3apsaga. [loTok M HUPKyJIALMs MarHUTHOro mnoussd. /luBepreHuus M poTOp BEKTOpa MarHUTHOMN
UHAYKIHUH. [[BIKeHUE 3apsKeHHBIX YaCTHI B 3JIEKTPUUECKUX U MAarHUTHBIX NoJisx. Dddekt Xona
U ero nmpuMeHeHne. MarHeTusM Kak pelsiTUBUCTCKUH 3¢ dekT.



3.6. MaruuTHoe 1noJje B BELECTBE.

MaruuTHOE MOJIE U MAarHUTHBIM JIANOJIBHBIA MOMEHT KpPYyroBoro Toka. Hamarmuuenue
MarHeTukoB. HampspkeHHOCTh MarHMTHOTO moJis. MarHuTHas npoHumaeMocts. Kiaccudukanums
MarHeTUKoB. BEKTOp HaMarHWM4YeHHOCTM U €ro CBA3b C IUIOTHOCTHIO MOJIEKYJISIPHBIX TOKOB.
MarauTtHas BOCHPUHMMYMBOCTh U MAarHUTHasl MPOHULIAEMOCTb. JlMaMarHeTHKH, IapaMarHeTUKd U
(beppoMarHeTuku. ['paHUYHBIE YCIOBHS HAa MOBEPXHOCTH paszzeliia JAByX MarHeTukoB. OObemHas
IUIOTHOCTh SHEPrUM MArHUTHOIO IMoJisi B BemiectBe. Pusnyeckas NpUpOJia HAMATHUYEHHOCTH
JMaMarHeTUKOB, TaPaMarHeTHKOB U (heppOMarHeTHKOB.

3.7. DnekTpoMarHuTHasi UHTYKIIHSL.

@EHOMEHOJIOTHS  DJIEKTpOMarHuTHOW  mHAykumu. IlpaBuno  Jlennma.  YpaBHeHue
anekTpoMarHutHoM  uHAyKiuu. Camounaykuusa. WHayktuBHOCTH coneHoupa. Pabora mno
MIEPEMEIIEHUI0 KOHTypa C TOKOM B MAarHUTHOM II0Jie. DHEpPrusi MarHuTHoro mnois. Pusnka
3JIEKTPOMArHUTHOM MHAYKIMU. BuxpeBoe anekTpuyeckoe noje. Tok cMemeHus. PenaruBrucrckas
MIPUPO/Ia AIEKTPOMArHUTHON MHIYKLIUU.

3.8. YpaBuenus Makcseia.

Cucrema ypaBHeHH MakcBesuia B MHTETpaJibHOM opMe U PU3NYECKHUI CMBICT BXOSIINX
B Hee ypaBHeHUH. Cuctema ypaBHeHM MakcBenna B nuddepeHunanbsHoil popme. CKanspHBIA U
BEKTOPHBIN NOTEHIUABI SJIEKTPOMAarHUTHOTO TOJIS.

Pasznen 4. KoneOGanus 1 BOJIHEL

4.1. F'apMoHUUecKHe KoJIeOaHusI.

WneanbHplii TapMOHHYECKMM OCHMIUIATOP. YpPaBHEHUE HACAIBHOIO OCIHWIIATOPA U €ro
pemieHne. AMIUIMTyna, dactoTa H  (asa konebanus. DHeprus kojedanuid. [Ipumepsr
KoJjeOaTeNbHBIX JIB)KEHUN pa3iuyHOW Qusnueckod mpupoabl. CBoOOIHBIE 3aTyxarollue
KoJIeOaHUsI OCIUIUIATOpA ¢ IoTepsiMu. BeiHy)eHHbIe Kosiebanust. Ciioxenne koyiebanuii (OneHus,
¢urypsr Jluccaxy). AHamnM3 W CHUHTE3 KOJEOaHMIA, TIOHATHE O CIEKTpe KojeOanwii. CBsi3aHHbBIC
kosiebanusi. KomriekcHass ¢opMa TpeacTaBlIeHHs] TapMOHHYECKHX KoJjiebaHui. BekTopHoe
omHcaHue cJokeHus KosebGaHuil. HopmanbHble MOIBI CBSI3aHHBIX OCHUJUIATOPOB. Bpems
YCTAaHOBJICHUS BBIHYXJCHHBIX KOJeOaHUH M €ero cBsi3b C JOOPOTHOCTHIO OCHMIUISTODA.
MonaynupoBanubsie  kosiebanus. [lapamerpuueckuii  pe3oHaHc. HenuHEWHBIH — OCIUILIATOP.
ABTOKOIIE0aHUS.

4.2. BOJHBI.

BonnoBoe amxenue. Ilnockas rapmoHuueckas BOJIHBL. JlJIMHA BOJIHBI, BOJIHOBOE YHCIIO,
(da3zoBasg CKOpOCTb. YpaBHeHHE BOJIHbI. OJHOMEpPHOE BOJIHOBOE ypaBHEHHE. YIPYrue BOJIHBI B
ra3ax *HUJKOCTAX U TBEPHAbIX Telax. DiueMeHTsl akycTuku. Dddext Jomepa. [lonspuzanus BoJiH.
BonHoBoe ypaBHenue B mpocTpaHcTBe. [lmockue u cdepuyeckue 37IeKTPOMArHUTHBIE BOJHBI.
BonHoBo#1 BekTOp. BonHOBOE ypaBHEHME M7l 3JEKTPOMArHUTHOro moJjisi. OCHOBHBIE CBOWCTBA
3JIEKTPOMArHUTHBIX BOJIH. DHEPreTHYECKUE XAaPAaKTEPUCTUKHU 3JIEKTPOMArHUTHBIX BOJH. BekTop
[loitnTunra. Ypapuele akyctuueckue BoJHbL Oddexr [lomnepa. M3nmydeHue 3IeKTpUUECKOTO
JUIIOJISL, TMarpaMma HanpaBJICHHOCTHU. JlaBieHne 3JIeKTPOMAarHUTHOW BOJIHBI.

4.3. NaTepdepeHIus BOIH.

WuTtepdepeHinoHHoe mojie OT IByX TOYeUHbIX HCTOYHUKOB. OnbiT FOHra. Murepdpepometp
Maiikenbcona. MurepdepeHuns B TOHKUX IuleHKax. Crosuue BoiHBI. OCHOBHOE YpaBHEHHE

uHTepQEepeHIMM,  pojib  KOTepeHTHOCTH.  BpemeHHas  (IpojoJibHasi)  KOT'€PEHTHOCTb.
IIpocTpancTBeHHas (momepeuHast) KOT'€PEHTHOCTb. MHoromnyyeBas UHTEepEepeHIIHsL.
Wnteppepomerp Pabpu- Ilepo. 3Be3nHblii uHTephepomerp MaiikenbcoHa. AHTHOTpa)KarolIye
MTOKPBITHUSA u MHOT'OCJIOVHBIE JUDIIEKTPUYECKUE 3epKaa. WnTepdepenius

KBa3MMOHOXPOMATUYHOTO cBeTa. DYHKIMSA KOTEPEHTHOCTH.

4.4. Tudpaxius BOJH.

IMpunuun TIroiirenca-Openens. dudpaxuus OpeHens Ha NPOCTEHIINX Tperpajax.
Hudpaxus Ppaynrodepa. dudpakimonHas pemieTka Kak cHekTpaibHblil mpubop. [lonstue o
rojorpaMuecKkoM METOJe TMOJIydeHHs M BOCCTAHOBIEHHs H300paxkeHuid. Meron 30H DpeHerns.
AmmutyaHele W ¢as3oBble 30HHbIE MIacTUHKU Ppenensd. [dudpakuus dpaynrodepa Ha Imemnm.
Judpaxius Ha MHOTHX OeCHOpSA0YHO PACHOJIOKEHHBIX Mperpagax. Paszpemaromas crnocoOHOCTh



madpakuonnoit pemerku. Judpakuus bparra. Tomorpammer Jlelta-YnarHuekca, JleHucroka.
[IpoctpancrBennas  ¢unprpanusa. Judpakumonnas Teopusi uzoOpaxkenwit. I[IpenenvHas
pasperarias CnocoOHOCTh ONITUYECKUX MpuOopoB. [onorpadudeckas uHTEphEpOMETpHSL.

4.5. I[lonsipuszanus BOJIH.

dopMa U CTeNeHb MNOJSAPU3ALMM MOHOXpoMmaThueckux BoOJH. [lomydeHue u aHamus
JINHEMHO-TIOJISIPU30BaHHOTO cBeTa. JIMHelHoe nBynydenpenomiieHue. [IpoxoxaeHue cBera yepes
nuHelHble ($a3oBble TIACTUHKU. VcKyccTBeHHas omnTuueckas aHu3oTpornus. DOTOyNnpyrocts.
DNEKTPOONTHYECKAEe M MarHuToonTtuueckne 3(pdextel. OTpakeHHe W TMPEIOMIICHHE CBETa Ha
rpaHuIle pazzaena IByx audjaekTpukoB. opmynsl @penensd. [logHOE OTpakeHHE U €ro NMPUMEHEHHE
B TexHUKe. BoJHOBOIBI M cBeTOBOABI. bprocrepoBckoe oTpaxkenue. llupkynsipHas ¢azoBas
AQHU30TPOMHS. DIEMEHTHI ONITUKH AaHU30TPOITHBIX CPEJI U MPOBOISIIHNX CPE/I.

4.6. Ilornomienye u aucnepcust BOJIH.

DEeHOMEHOJIOTUS TIOTJIONIEHUS U AUCTIepcun cBeTa. Mozenb cpensl ¢ aucnepeueit. @aszoBas
W TPYIIOBas CKOPOCTh BOJIHBI. BojHOBBIE makeThl. HopManpHas u aHOMalbHAs JTUCTIEPCHS.
Kitaccnueckas teopus nucnepcuu. PaccesiHue ceera.

4.7. HenuHelHbIe IPOLIECCHI B ONTHKE.

Henuneiino-ontuyeckue >QQeKxTel: camMOoPOKyCUpOBKa CBeTa, TEHepalus TapMOHUK,
napaMeTpU4ecKue MPOIeCcChl, BRIHY)XICHHOE paccesiHue. [lunamuueckas rosorpadus. ObparieHue
BoJHOBOro  (poHta. IlomyuyeHne  CBEpXKOPOTKHX HWMITYJIbCOB CBE€Ta W  «TECHEpalus
CYMEPKOHTHHYYMa.

Paznen 5. KBanToBas ¢usuka.

5.1. KBaHTOBBIE CBOMCTBA 3JIEKTPOMArHUTHOTO U3JTY4ECHHUS.

TennoBoe wusmyuenne W JromMuHecteHIUsA. CHIEeKTpalbHbIE XapaKTEPUCTHKHU TEIJIOBOTO
m3nydeHus. 3akoHel Kupxroda, Credana-bosbiiMana u 3akoH cmenieHuss Buna. AOCOMIOTHO
yepHoe Teno. Popmyna Penes-/xunca u «ynprpaduosieroBas karactpoda». I'mmoreza KBaHTOB.
®opmyna Ilmanka. KBaHTOBOoe OOBSICHEHHWE 3aKOHOB TEIUIOBOTO H3JIydeHus. KopmyckymsipHO-
BOJIHOBOM ayanmu3M cBeta. Dotosadpdext u sdpdexkr Komnrona. YpaBHeHue ODHHIMITEHHA I
dotorddexra. Ombir bore. Topmosnoe wusmydenue. Kiaccmdeckas MOJIENIb 3aTyXaroIIEro
IUMOJBHOTO ocuuiuiaTopa. EcrecTBeHHas mupuHa v Gopma JUHUM u3inydeHus. OTHOpoAHOE U
HEOJIHOPOJHOE YIIMPEHUE CIEKTPaIbHbIX JIMHUH.

5.2. DKcrepUuMeHTalIbHbIE JAHHBIE O CTPYKTYpPE aTOMOB.

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto anbda-dactuil. SnepHas
MOJENb aToMa. OMIIMPHYECKHE 3aKOHOMEPHOCTH B aTOMHBIX crhekTtpax. @opmyna banbmepa.
JluneituaTeie cnekTpbl aToMOB. KomOuHamonHsid npuanun Putma. [puamun cootBetcTBus bopa.
OmneiT @panka-I'epua. Pe3oHancsl BO B3aUMOJECICTBUN HEUTPOHOB C aTOMHBIMU s/IpaMU M MHOHOB
C HYKJIOHaMH.

5.3. DnemMeHThl KBaHTOBOI MEXaHUKH.

l'umoteza ne bpoiinsa. Omnsitel [pBuccona u J[xepmepa. udpakius MUKpPOUYACTHIIL.
[Mpunnun nHeomnpeneneHHoctu ['eizenOepra. BomHoBas ¢GyHKIMS, €€ CTAaTUCTUYECKUN CMBICT U
yCIOBUS, KOTOPBIM OHA JIOJDKHA YHOBIETBOP:ATh. YpaBHenue lllpeaunrepa. KBantoBast uactuia B
OJIHOMEPHOUM TNOoTeHUUaIbHON siMe. OIHOMEpHBIM NMOTEeHUUaNbHBINH Mmopor u Oapeep. CocrosiHHE
MHKpPOYACTUIIbI B KBAaHTOBOW MexaHuKe. [IoHSATHE O BBIPOKIEHWU HSHEPreTUYECKUX YPOBHEM.
Iapmonnueckuii ociusatop. ®ononsl. [IpencraBnenune GuU3NYECKUX BEIUYUH OINEpaTOpPaMH.
OnepaTopbl KOOpPJMHAT, HMIIYJbCa, MOMEHTa HMMIYJbCa, MNOTEHUUAIbHOM M KHUHETUYECKOU
SHEpruu. l['aMUIbTOHMAH KBAHTOBOM CHCTEMBbI Kak OIEpaTop MOJHOW 3Hepruu. Berumcienue
CpeIHUX 3HaUYeHUW U QIyKTyaruil (pu3ndeckux BEeTUYUH B KBAHTOBBIX cucTemMax. CTalmoHapHOE U
HecTauroHapHoe ypaBHeHue Llpeaunrepa.

5.4. KBaHTOBO-ME€XaHUYECKOE OMTMCAaHUE ATOMOB.

Crammonapuoe ypaBHeHue lllpemunrepa mms aroma Bojoponaa. BosHoBbie (yHKIMH U
KBaHTOBbIe uucna. [IpaBunma orOopa s kBaHTOBbIX mepexonoB. OmeiT Iltepna u [epnaxa.
Dddexr 3eemana. lllupuHa criekTpaibHBIX JIUHUK aToMa Bogopoaa. COOCTBEHHBIN MEXaHUYECKHIMA
M MarHUTHBIH MOMEHTHI 3JeKTpoHa B arome. CnuH-opOHTanmpHOE B3auMmojelicTBue. CTpoeHHe
aTOMOB U IMepUoJMYEcKas cucteMa xumuuyeckux osnemeHToB JI.M.Menneneesa. Ilopsamox



3aI0JHEHUS 3JIEKTPOHHBIX 000s104YeK. TOHKas CTPYKTypa CIEKTpaJlbHbIX JIMHUN aroma BOJOPOJa.
JI>mMO0oBckuii  caBur. BekTopHas MOAENb  MHOTORJIEKTPOHHOTO — aTomMa. THUIBl  CBS3CH.
XapaKTepuCTUIECKUE CIIEKTPBI aTOMOB. 3akoH Mo3mu. D¢ dexT Oxe.

5.5. Ontruyeckue KBaHTOBBIE T€HEPATOPBI.

CrnoHTaHHO€ W WHAYIMpOBaHHOE H3NydeHue. MHBepcHoe 3aceieHue ypOBHEH aKTUBHOM
cpeabl. OCHOBHBIE KOMIIOHEHTHI Jlazepa. YCJIOBHE YCWIEHHsS M TeHepaluu cBeta. OcoOeHHOCTH
JazepHoro wusiydeHus. OCHOBHBIE THIIBI JIa3€pOB M UX IpuMeHeHue. MojoBas CTpyKTypa
ONTHYECKUX pe30HAaTOpOB. CHEKTpaIbHBIM COCTAB M3JIyueHHs JiazepoB. KorepeHTHOCTh J1a3epHOTO
n3nydenus. CuHxpoHHU3alus MoJ B jasepe. I'eHepanys CBEpXKOPOTKUX MMITYJIbCOB. KBaHTOBBIE
HEJIMHEUHO-ONITUYECKHE SIBICHHUSL.

5.6. D11eMeHThl KBAaHTOBOM CTaTHCTUKHU.

KBaHTOBBIE CHCTEMBI U3 OJMHAKOBBIX YacThl. [IpUHIMI TOXKIECTBEHHOCTH OJMHAKOBBIX
MuKpodacTull. CHMMETpUYHbIE U AHTUCUMMETPUYHBIE COCTOSIHUSL (BOJIHOBbIE (DYHKIIHHN)
TOXKJIECTBEHHBIX ~MHKpodacTull. bo3onel u ¢depmuonsl. [lpunuun Ilaynmu. KsanTOBBIE
cratuctuyeckue pacnpeaeneHuss boze-OiHmreiina u  ®epmu-upaka. IlnotHocTs uymcna
KBaHTOBBIX cocTOssHUM. DHeprusi @epmu. IlpenenbHbiil nmepexoa OT KBAHTOBBIX CTAaTUCTUYECKHX
pacmpeneneHuii K KJIAaCCMYECKOMY  pacrnpeneneHutro  Makcemna-bonsimana.  [lapamerp
BbIpOXkAeHUA. CBepxTekyuecTh renus. CBepXmpoBoauMocTh. PaboTa BbIXOJa JJIEKTpOHA U3
MeTaa. TepMoanekTpoHHas SMHUccHs. X0J01Has (aBTOAIEKTPOHHAs) SMUCCHSL.

5.7. OnemeHTHl (PU3UKHU TBEPIOTO TeA.

JIBuKeHHe 3JeKTPOHOB B MEPUOJAUYECKOM mosie Kpuctamia. CTpykTypa 30H B MeTajliax,
MOJIYIPOBOAHUKAX W JudieKTpukax. [IpoBomumocts MetamioB. CoOcCTBeHHass M NpUMecHas
MIPOBOJMMOCTD TOJIYIIPOBOJAHUKOB. YpoBeHb PEpMU B YHCTHIX M MPUMECHBIX MOIYIPOBOJAHUKAX.
TemneparypHass ~ 3aBUCHMMOCTb  NPOBOJMMOCTH  IOJIIPOBOJHUKOB.  (DOTONPOBOAMMOCTH
MOJTYITPOBOHUKOB. [Iporiecchl reHepanuu 1 pekoMOMHaMK HocuTenel 3apsaaa. Dddextr Xosmra B
MeTaulax W moaynpoBojgHukax. KBantoBbeiii 3¢dexkr Xomna KoHTakTHbIE sBJICHHS B
NOJIyIpoBOAHMKAX. P-n - mepexoxn. PacmpeneneHue 31eKTpOHOB M IBIPOK B p-N - Iepexoie.
BonbTamMnepHas xapakTepucTUka p-N - mepexona. Bempsamiisiiolmue CBOWCTBa p-N - mepexona.
IIpoueccsl BO30YKIeHUSA, MIOHU3ALMH, JUCCOLMALMY, peKOMOMHAIMU U niepe3apsaaku. [lnazma u ee
OCHOBHBIE cBOMCTBA. [lonydyeHne n NpUMEHEHNE TUIa3Mbl B HAYKE U TEXHUKE.

Paznen 6. SAnepnas pusuka.

6.1. DneMeHThI KBAaHTOBOW MUKPO(DU3UKH.

CocraB aTOMHOrO sznpa. XapakKTEpUCTUKH spa: 3apsl, Macca, SHEPIUs CBS3U HYKJIOHOB.
PagnoakTuBHOCTE. Buasl M 3aKOHBI PaJUOAKTHBHOIO M3Iy4deHMs. SnepHsle peakuuu. Jlenenue
anep. Cunres anep. [erexktupoBaHue saepHbIX u3iydyeHud. [loHATHE O HO3MMETpUM U 3alUTE.
CrnuH 1 MarHuTHBINA MOMEHT siipa. CBoNCTBa U OOMEHHBIN XapakTep siiepHbIX cuil. EcTecTBeHHas u
UCKYCCTBEHHAsl PaJlMOaKTUBHOCTb. VICTOUHMKHM pPaJuOAaKTUBHBIX H3JIydeHUH. PaguonsoronHsii
aHaJM3. 3aKOHBl COXpPAaHEHMsI B SACPHBIX pEaKUUAX. OKCIIEPUMEHTAIBHBIE METOIbl SAAEPHON
¢u3uku. KanenbHas, o6onodyeyHass u 0000IIeHHas MOJeNb siapa. Y cKopuTenu. B3zaumoneiictBue
SJIEPHBIX U3JIyYEHUH C BEIIECTBOM.

6.2. DIeMEHTapHbIC YACTUIIBI.

@yHaMEHTaIbHBIE B3aUMOAECHCTBUS U OCHOBHBIE KJIACCHI AJIEMEHTApHbIX YacTHll. YacTuiisl
u aHTHYacTHlbl. JlenToHsl u anpoHsl. KBapku. Onekrtpocnaboe B3aumojeiictBue. CranaapTHas
MoJieNb 3NeMeHTapHbIX vactull. [IpoGinema oObenuHeHMs (pyHIaMEHTANbHBIX B3aUMOJICHCTBUM.
3apsaoBble MYJNBTHUILIETHI M HM30TONMMYECKUN CINUH. CTpaHHBIE 4YacTUIbl. 3aKOH COXpaHEHHS
KOMOMHUPOBaHHOHN 4yeTHOCTU. CynepMyIbTHILIETHI.

6.3. Kocmuueckue nyun.

IIpoucxoxknenne kocmuueckux Jydeil. [lepBuuHoe UM BTOpPUYHOE  M3JIY4EHHE.
WMHTEHCUBHOCTD, COCTaB, PHEPrETUUECKUM CIEKTp. B3anmmozeicTBue MEPBUYHOIO KOCMHUYECKOTO
U3JIy4EHUs] C MarHUTHBIM I0JIeM 3eMiu. PannanuoHHble nosca.

Pazgen 7. dusnyeckas kKapTUHA MUPA.

Tema 7.1. CoBpeMeHHas HayyHasi KapTHHA MHpa



OCOOEHHOCTH KJIaCCHYECKOM M HEKJIacCH4YecKoW (M3MKU. MeToH0JIoTHS COBPEMEHHBIX
HayYHO-HMCCIIEI0OBATEIBCKUX MpOoTpaMM B o0sactu pusuku. OCHOBHBIC TOCTHIKEHUS U MPOOIEMBI
cyobsimepHoit pusuku. [lonbiTku 0ObeAMHEHUS (YHIAMEHTAIBHBIX B3aWMOJICHCTBUN U CO3/IaHUS
«reopuu Bcero». CoBpeMEHHbIE KOCMOJIOIMUECKUE MpeACTaBIeHUs. JJocTHKeHUsT HabI0qaTeIbHON
acTpoHOMHUHU. TeopeTnyeckue KOCMOJIOTUUECKNE MOJENIN. AHTPOIHBIN IPUHLIKIL. PeBoitonoHHbIE
U3MEHEHHUS B TEXHUKE M TEXHOJIOTMSX KaK CJIEJACTBUE HAYUHBIX JOCTH)KEHUH B 00JaCTH (DU3HKH.
dwusnueckas KapTHHA MHUpa Kak (uiocodekas kareropus. [lapagurma HpioToHa B 9BOTIOIMOHHAS
napajgurma.

4.3. TEMATHKA JJABOPATOPHBIX 3AHATHI

Pasnen, tema Homep n Tema j1aGopaTopHoii padoTbl
AUCHUTLINHBI

Tema 3.1 Jlabopatopuast pabora Ne 1,2,3. HccrmenoBaHue 3IEKTPUUYECKOTO
TOJIS.

Tema 3.2 Jlabopatopuasi padora Ne 4. Omnpenenenne IAC u BHyTpEeHHETO
COTIPOTHBIICHUS] HICTOYHUKOB IEKTPUICCKON YHEPTHH.

Tema 3.2 JlaGopatopnass padora Ne 5,6 Onpenenerue  yaeIbHOTO
COTIPOTHBIICHHSI W  MOIMHOCTH  TPOBOJHUKA  (MCCIeIOBaHUE
ANIEKTPUYECKOH IETH).

Tema 3.3 JlaGopatopHast pabGora Ne 7. UccnenoBanue 3aBUCHMOCTH
COTIPOTHBIICHHSI METAJIJIOB OT TEMITEPATYPHI

Tema 3.3 JlaGopatopHast pabGora Ne 8,9. UccnenoBanne 3aBUCUMOCTH
CONPOTHUBIICHHS MOJTYIPOBOIHUKA OT TEMIIEpaTyphl.

Tema 3.4 Jlabopatopnas pabora Ne 10. VccienoBanue MarHuTHOTO TIOJIS

Tema 3.4 JlaGopatopHass pabGora Ne 11,12. HccnenoBanue moBeneHUs
BEI[ECTBA B MATHUTHOM T10JIE

Tema 3.5 JlaGopatopHass ~ pabora  Ne 13,14.  U3yueHue  sIBICHHS
AJIEKTPOMArHUTHOM 4 MHIYKIIHUH.

Tema 4.1 JlaGopatopHas pabota Ne 15,16. M3yuenue koneOaHUil MasiTHUKOB

Tema 4.2 JlaGopatopHast pabota Nel7. M3yueHnus pe3oHaHca B 3JIEKTPUICCKOM
K0J1e0aTeIbHOM KOHTYpE.

Tema 4.2 JlaGopatopHass pabGora Nel8,19. YerpoiictBo u - pabora
TpaHcopmaropa.

Tema 4.3 JlaGopatopHass  pabora  Ne20. Onpenenenue  nokasaresns
IPEOMIICHUS] CTEKJIa.

Tema 4.3 JlaboparopHas padora Ne21,22. M3mepeHue UIMHBI CBETOBON BOJIHBI
C IOMOIIBIO TU(MPAKIIMOHHON PEIIeTKH.

Tema 5.1 JlaboparopHas pabora Ne23,34.25. U3zyyenue sapinenue pororddexra

5. HEPEYEHb YYEBHO-METOUYECKOI'O OBECIIEYHEHU S JIS1
CAMOCTOSATEJABHON PABOTHI OBYUAIOIIIUXCSH

5.1 OcHoBHasi uTEepaTypa

Poouonos, B. H ®dusuka : ydebHoe mocobue st By3oB/ B. H. PogmonoB. — 2-e wu3n.,
ucrp. u jgon. — Mocksa : M3garensctBo FOpaiit, 2022. — 265 c. — (Bsicmiee oOpa3oBanue). —
ISBN 978-5-534-08600-3. — Tekcr : anexTpoHHsbIi // O6pa3oBatensHas miardopma FOpaift [caiit].
— URL: https://urait.ru/bcode/491489

Auizenyon, A. E. ®usuka : yaeOHUK U IPaKTUKYM Ui By30B / A. E. Aiizennion. — Mockaa :
WznarensctBO FOpaiit, 2022. — 335 c. — (Bwicmiee o6pazosanue). — ISBN 978-5-534-00487-8.
— Tekcr : onextponHsli // OOpa3zoBarenbHas mnardgopma HOpaiitr  [caiit]. —
URL: https://urait.ru/bcode/489456



https://urait.ru/bcode/491489
https://urait.ru/bcode/489456

Kpasuenxo, H. FO. ®uzuka : yueOHuk u mnpaktukyMm s By3oB/ H. HO. KpaBuenko. —
Mocksa : U3narensctBo FOpaiit, 2022. — 300 ¢. — (Bricmiee oopaszoBanue). — ISBN 978-5-534-
01027-5. — Tekct : osmekrponnbiii // OOpazoBarenbHas miatdopma HOpaiit [caift]. —
URL: https://urait.ru/bcode/488428

@usuka : yuyeOHMK W nOpaktukym g By3oB/ B. A. Wnepun, E. lO. baxtuna,

H. b. Bunorpagosa, II. . Camoiinenko; mon  pemakuueir  B. A. Unpuna. —  Mocksa :
WznarenscTBo FOpaiit, 2022. — 399 ¢. — (Bwicmee o6pazosanue). — ISBN 978-5-9916-6343-4.
— Tekcer : onekrponHbrid //  OOpaszoBarenpHas —miatrgopma  HOpadt  [cait]. —

URL: https://urait.ru/bcode/489459

5.2 /lonoiHuTEILHAS JIUTEpaTypa
Huxepos, B. A. ®u3uka : yueOHUK U TIpakTUKyM uisi By30B / B. A. HukepoB. — Mockaa :
WznarenscTBo FOpaiit, 2022. — 415 ¢. — (Bwicmee o6pazosanne). — ISBN 978-5-9916-4820-2.

— Tekcr : onexrponnsii // OOpazoBarenbHast T1argopma  FOpait  [calTt]. —
URL: https://urait.ru/bcode/489259

Apucmomens, -. ®uszuka/ Apuctorens ; mnepeBomuuk B. Il. KapnoB. — Mocksa:
WznarensctBo IOpaiit, 2022. — 228 ¢. — (Antonorus meician). — ISBN 978-5-534-08826-7. —
Texkct :  onexrponnsli  //  OOpaszoBarenpHas  miargopma  FOpait  [caiiT]. —

URL: https://urait.ru/bcode/494721

5.3. Pecypchl nH(pOpMAIMOHHO-KOMMYHHKAIIHOHHOM ceTu « AHTEpHET»

Anpec HaTepHeT pecypca Hazpanue NHTepHeT pecypca Pexxum gocrymna

WnuTepHeT-yHUBEpCUTET HH(OOPMAITMOHHBIX

http://intuit.ru/ o CBOOOIHBIN
TEXHOJIOTHI
htto://vkit.ru/ Caiit xypHana «BecTHHK KOMIIBIOTEPHBIX CBoGo T
RVKILAL 1 MH(OPMAIIMOHHBIX TEXHOIOT U
CBobognas obmienoctymHas
http://ru.wikipedia.org/. MYJIBTHSI3bIYHAS] YHUBEPCAIbHASI HHTCPHET- CB0OOHBII

SHUIMKIIOIEIUS

6. METOOAUYECKUE YKA3AHUS JJIS1I OBYUAIOLUXCSA

JucuuiuinHa «@u3uKa» U3ydyaercs B TeYeHUe JByX cemecTpoB. llpu nianupoBanum u
OpraHu3alui BpEeMEHH, HE0OXOJMMOro Ha H3ydeHHE OOydarolMMCs AUCLUIUIMHBI, HEOOXOJMMO
IPUICPKUBATHCS CIEAYIOIINUX PEKOMEHIALNH.

B nepuox Mexay ceccusMU CTYAEHTHl JOJDKHBI BECTHM KOHCHEKT JIEKLIUH, H3ydaTh
TEOPETUYECKUI Marepual B COOTBETCTBHUM C IPOrPAaMMOM Kypca, BBINOJHATH IPEATIOKEHHBIE
IIpero/iaBaTesieM 3a/laHusl U1l CaMOCTOSTeIbHON paboThl, TOTOBUTHCS K Cade 3ayeTa M HK3aMeHa,
npopabarbiBasi HEOOXOIUMBIN MaTepHall COTJIACHO MEPEYHI0 BOMPOCOB IS MOJITOTOBKH K 3a4eTy U
9K3aMEHY U CIIUCKY PEKOMEHJOBAaHHOM JIUTEPATYpPHI.

Beinonnenue 1abopaTtopHbIX pabOT OTHOCUTCS K YHUCITY 00s3aTeNIbHBIX BUAOB padoT. Ilepen
BBITMIOJTHEHUEM Pa0OThl HEOOXOAMMO BHUMATEIBHO O3HAKOMHUTBCSA C TEOPETHUECKHUM MaTepHajioM,
MPEJCTaBICHHBIM B METOJMYECKUX yKa3aHMAX K COOTBETCTBYMOLIeH jabopaTopHoil pabote. [lpu
HEOO0XOAMMOCTH MOXKHO BOCIOJIb30BAaThCs PEKOMEHIYeMOH JuTepaTypoil. B xone BbINOIHEHUS
paboThl HEOOXOJMMO PYKOBOJCTBOBATHCS IOPSAIKOM BBINOJIHEHUS J1abOpaTopHOW paboOTHl U
yKa3aHUAMHU TpernojaBaTessi, IpU 3TOM JOJDKHBI COONIONAThCS MpaBHUia TEXHUKH OE30MacHOCTH.



https://urait.ru/bcode/488428
https://urait.ru/bcode/489459
https://urait.ru/bcode/489259
https://urait.ru/bcode/494721
http://intuit.ru/
http://vkit.ru/
http://ru.wikipedia.org/

PesynpTaToM BBITIOSTHEHUST pabOTHI SIBISETCS OTYET, KOTOPBINA JOJKEH OBITh aKKypaTHO 0(opMIiIeH
U BBITIIOJIHEH B COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I, MNPUBCACHHBIMA B MECTOJAUYCCKUX YKAa3aHUAX.

B ykazanHoe mnpernogaBaTereM BpeMs oOOydaroliuecs 3allUIIAI0T OTYETHl. 3aIuTa
IMPpOBOAUTCA B BHUAC CO6€C€I[OB3,HI/ISI 110 KOHTPOJIbHBIM BOIIpOCaM, NPUBCACHHBIM B MCTOAUYCCKUX
ykazaHusx. Kpome Toro, npenoaaBaTesib MOKET 3a1aBaTh JONOJHUTEIBHBIC BOIIPOCHI, KaCAIOIUECs
pe3ylbTaTOB JKCIIEPUMEHTA, BBIBOJOB II0 pe3yinbTaTaM omnbITOB M T.aI. K mpomMexyrouHoi
aTTeCTallMd JOMYyCKAlOTCs OOyd4arolmiuecsi, BBINOJHHUBIINE BCE J1abOpaTOpHble paboTBl U
3alUTUBIIME OTYEThl MO HUM. [lpym HamuuuM 3aJ0JKEHHOCTH IO J1a0OpaTOpHBIM padoTam, MO
COTJIACOBAHUIO C IPEIoIaBaTeIeM, BOSMOKHA 3aMeHa paboThI MO BHIMOJIHEHUIO OTYETa Ha pedepaT
10 TEME COOTBETCTBYIOIIETO JJA0OPATOPHOTO 3aHATHS C MOCIIEAYIOIIEH €ro 3aluToMH.

B nocnennem cemecTpe n3ydeHus: JUCHUILIMHBL Y4EOHBIM IUIAHOM MPEIYCMOTPEH KYpCOBOI
ITIPOCKT. HpI/I MOJIYYCHUHU 3adaHusd, HeO6X0)II/IMO BHUMATCJIBHO C HUM O3HAKOMHUTLCA M, B ClIy4dac
BO3HUKHOBEHHUSI BONPOCOB, 3aJaTh WX IPENOAaBaTelto. PerymspHoe mocemeHne KOHCYIbTAlnH,
BHUMATCJIBHOC U3YUCHUC METOAUYCCKUX YKaSaHI/If/'I K BBIIIOJITHCHHUIO KYpPCOBOI'O IPOCKTA, a TaK XK€
cTporoe coOiroieHre TpaduKa BBHITIOTHEHUS MPOEKTA TO3BOJIMT M30€KaTh HEHYXHBIX MPOOIIEM.
OreHka 3a KypCcOBOM MPOEKT BBICTABIISIETCS M0 PE3YJIbTaTaM €ro 3alllHTHI.

B Teuenme CeMCECTpa WU BO BpEMA CCECCHMU OCHOBHBIM BHUHIAOM IIOATOTOBKH ABJIAIOTCSA
caMocToATENbHBIE 3audaThs. OHM BKIIOYAIOT B Cce0s HU3YYCHHUE BOIIPOCOB, BBIHCCCHHBLIX Ha
CaMOCTOSITENIbHOE H3ydeHHe, O(QOpMIIEHHE OTYETOB IO JIabopaTOpHBIM paboTaM, KypcoBOe
IMPOCKTUPOBAHUE, a TAK KC€ IMTOATOTOBKY K HpOMe)I(YTOqHOﬁ aTTecTalun

Cucrematnueckas paboTa B COOTBETCTBHUM C MPOrpaMMOMl JUCHMILIMHBI — YCJIOBHE
YCIETTHOTO OCBOEHHSI MaTepraa.

MeTonnuyeckne peKOMEHAAUH 110 00YYEeHH IO JIUI] ¢ OTPAHNYEHHBIMHU

BO3MOKHOCTHMM 3/10POBbSI U HHBAJIUA0B

OcBoeHne AMCHUIIIMHBI OOYYalOIIMMUCA C OTPaHUYEHHBIMU BO3MOXHOCTSMHU 370POBbS
MOXXET OBITb OPraHM30BaHO KaK COBMECTHO C APYTUMHU OOYyYarolIMMHCS, TaK M B OTJIEJIbHBIX
rpynmnax. [IpeanonaratoTcs cienuanbHble YCI0BUS JIs MOJIydeHUs: 00pa3oBaHus 00y4JaronIMMUCs ¢
OTpaHUYEHHBIMU BO3MOYKHOCTSIMH 3710POBBSI.

[Ipodeccopcko-megarorndecknii  cocTaB 3HAKOMUTCS € TICHXOJIOTO-(U3HOIOTHYECKUMU
O0COOCHHOCTSIMU 00YYaIOIIKUXCSI UHBAIUIOB U JIUI[ C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBbBS,
UHIUBUAYAIbHBIMU  [pOrpaMMaMy  peaOuiauTauud  HMHBaIWMAOB  (mpu  Hanuuuu). [lpu
HEOOXOJIMMOCTH OCYIIECTBIISICTCS JOIMOJIHUTENIbHAS TOJJIEpPKKa TPENoJaBaHUs ThIOTOPAMH,
[ICUXO0JIOraMH, COLMAIbHBIMU paOOTHUKAMU, MPOILEANIMMHU MOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTrcTBHM ¢ METOIWYECKUMH peKOMeHanusMu MuHoOpHayku P® (ytB. 8 ampens
2014 r. N AK-44/05BH) B Kypce mpeamnosaraercs HCIOIb30BaTh COIMAIbHO-aKTUBHBIC U
pedieKCHUBHBIE METOJbl OOYYeHHUs, TEXHOJOTHUH COLMOKYJIbTYPHOU peadMiIuTaluu ¢ LeJbIo
OKa3aHHs MOMOIIM B YCTAHOBIIEHHWU TOJHOLIEHHBIX MEXKIWYHOCTHBIX OTHOIIEGHUN C JIPYyrUMHU
CTYICHTaMH, CO3JaHUHM KOM(MOPTHOTO TIICHUXOJOTHUYECKOro KJiIMMara B CTYACHYECKOW Tpymie.
[Toxbop u pa3zpaboTka yueOHBIX MaTEPHATIOB MPOU3BOJATCS C YYETOM MPEIOCTABICHUSI MaTepHrala
B pa3NUYHbIX QopMax: ayAuadbHOU, BU3yalbHOM, C MCIOJb30BAHUEM CIEHUATbHBIX TEXHUYECKUX
CPeICTB M HH(POPMAIIMOHHBIX CUCTEM.

Menuamarepuansl  Takke  CIEAyeT HUCIOIb30BaTh W aJanTUpPOBaTh C  YYETOM
WHIUBUAYAIbHBIX 0cOOeHHOCTel 00yuenus nuil ¢ OB3.

OcBoenne aucuuiuHbl jJunamMu ¢ OB3 ocyiiecTBisieTcss ¢ MCHOJIb30BAaHUEM CPENICTB
oOyueHuss 0O0IIero ¥ CHEIMATbHOTO Ha3HAUYeHHUS (TMEPCOHATBHOTO M KOJUIEKTHBHOTO
WCIOJIb30BaHUs). MarepuanbHO-TEXHHUECKOe OOecleyeHne MpeaycMaTpuBaeT MPHUCIIOCOOIeHNe
aynuTopuil K HyxaaMm aui ¢ OB3.

dopma MpoBeAEHUST aTTECTAlMU I CTYACHTOB-MHBAJIUIOB YCTAaHABIMBAETCS C Y4YETOM
WHIUBUAYAIBHBIX TICUXO(u3nueckux ocobenHocteit. [[ns crymentoB ¢ OB3 mpemycmarpuBaeTcs
noctynHas (Gpopma mpeaocTaBIeHHs 3aIaHUi OLIEHOYHBIX CPEJICTB, & IMEHHO:

e B [EYATHOW WJIM DIIEKTPOHHOU (Qopme (Ui JHIl ¢ HAPYIIEHUSMHU OMOPHO-IABUTATEIHHOTO
amnmnapara);



® B e€4YaTHOW (hopMe WU PIEKTPOHHOH (popMe ¢ YBEITMUYSHHBIM MIPU(TOM U KOHTPACTHOCTHIO
(1St UL ¢ HAPYIICHUSIMU CITyXa, PEUH, 3PEHHS);
® METOJOM YTEHHUS aCCUCTEHTOM 3aJaHUs BCIyX (VIS JIUL C HAPYLIEHUSIMU 3PEHMUS).
CryneHTaM ¢ UWHBAIMJHOCTHIO YBEIMYMBACTCA BPEMs Ha IMOJIrOTOBKY OTBETOB Ha
KOHTpOJIbHBIE BOMPOCHL. [l Takux CTYOEHTOB IMpeaycMaTpuBaeTcs JOCTymHas ¢opma
[IPEI0OCTABJIEHNS OTBETOB HA 33/1aHUs, @ UMEHHO:
¢ [HUCHMEHHO Ha Oymare WM HabOpOM OTBETOB Ha KOMIIbIOTEpE (IS JIML C HAPYLICHUSIMU
cilyxa, peun);
e BEIOOPOM OTBETA U3 BOZMOXKHBIX BAPUAHTOB C UCIOJIH30BAHUEM YCIYT aCCHCTEHTA (ISl JIHIL
C HapyILLIEHUSIMU ONIOPHO-ABUIaTEIbHOTO allapara);
e yCTHO (4715 MLl C HAPYLIEHUSIMU 3PEHHUSI, OTIOPHO-JBUTaTEILHOTO aIapara).
[Ipn HeoOXoaAMMOCTH JUIsl OOYdYaroOIIMXCS C WHBAJUAHOCTBIO MPOLEAYypa OLICHUBAHMS
pe3yabTaTOB 00YYEHUSI MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIOB.

7. IEPEYEHb HHO®OPMAIIUOHHBIX TEXHOJIOI' A1,
INPOI'PAMMHOI'O OBECIIEYEHUSA 1 THO®OPMALIMOHHBIX
CITPABOYHBIX CUCTEM

[Ipu mnpoBeneHue 3aHATHH TO JUCIHUIUIMHE HCIOIB3YIOTCS CIEIYIOIHE MNpOrpaMMHBIE
MIPOAYKTHI:

1. Windows XP Professional, SP2 MSDN Volume License Version;

2. Microsoft Office 2007 Russian OLP NL AE;

3. Jlaboparopus «Du3nka»

4. Jloctyn k anekrporHsM mnanusam O5C FOPAUT (www.biblio-online.ru)

8. HEOBXOAUMASA MATEPUAJIBHO-TEXHUYECKAS BA3A
JIeKIIMOHHEBIE 3aHATH

- AyAUTOPHUsI, OCHAILIEHHAs! THTEPAKTUBHOMN TOCKOW WUJIN MPOEKTOPOM.
JlabopaTopHbie pabOTHI:

- maboparopusi, ocHamenHas [1K ¢ nocrymom B MHTEpHET.
[Ipouee:

- pabouee MecTO Mpeno/iaBaTessi, OCHAIIEHHOE KOMIIBIOTEPOM C I0CTYNoM B MIHTepHeT.

Pa3patorunk:
Kadenpa UuCy Jouent xkapeapst UuCy O.10. PemHueBa

(mecmo pabomuwt) (Banumaemas OOANCHOCHIb) (unuyuansl, amunus)



http://www.biblio-online.ru/
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1 IlepeyeHb KOMNETEeHIMI ¢ YKa3aHMEM 3TANOB UX (pOpMHUPOBaHNS B poLecce OCBOCHHS
o0pa3oBaTe/IbHOM MPOrPaMMbl

OneHouHBIE cpencTBa pa3pabOTaHbl A OLEHKH MpodeccuoHanbHbIX KoMrereHuii: OITK-

1. INVIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 11O JUCHUIIJIMHE

[Imanupyembie pe3yabTaThl OCBOCHHS OCHOBHOH MpodecCHOHanbHON 00pa3oBaTebHON
nporpammsl (OITOIT) — koMneTeHuN 00yJarOIIUXCs ONMPEACTSIOTCS TPEOOBAHUSAMH CTaHAAPTA TI0
HaNpaBJICHUIO MOJATOTOBKU (CHEUMATBbHOCTH) U (OPMUPYIOTCS B COOTBETCTBHUM C MaTpulen
xomneteHiui OITOII (Tabnuma 2)

[Tnanupyemblie pe3ynprarbl 0Oy4eHHUs MO JUCUMIUIMHE — 3HAHUS, YMEHUS, HABBIKU U (WUJIN)
OTIBIT JIEATEIIBHOCTH, XapaKTepHU3YIOLIUe 3Tanbl (GOpMUPOBAHUS KOMIIETEHIIMN U 00ecreunBaroe
JNOCTH)KEHUE TNIAHUPYEMBIX pe3yJIbTaTOB OCBOECHHUSI 00pa30BaTeIbHOM MporpaMmbl, GOPMUPYIOTCS B
COOTBETCTBUM ¢ kKapTamu komnereHuui OITOIT.

Tabmuna 1
IInanupyemblie pe3yJbTaThl 00y4eHHs 110 JMCHUIIIMHE
Kon n HanMeHOBaHME Kon 1 HanMeHOBaHME HHIUKATOPA JOCTHKEHUS KOMIICTCHIINH
KOMITETEHIIUU
OIIK-1. Cnoco6en npumensts | OITK-1.1. IIpumenser €CTECTBEHHOHAYYHbIE 3HAHWSA B
CCTECTBCHHOHAY1YHBIC 1 npoQeccuoHaNbHON AESITENbHOCTH

00IIenHKCHEPHBIC 3HAHUS,
METOJIl MATEMaTHIECKOTO
aHaJN3a U MOJICITUPOBAHUS,
TEOPETUIECKOTO H
IKCIIEPUMEHTAILHOTO
HCCIIEIOBAHUS B
npodeccruoHaTbHOM
JIeSTEbHOCTH;

2 Onucanune noka3arejieil U KpuTepueB OLEHUBAHMS KOMIIETEHIIHIA HA PA3JIMYHBIX dTANaX UX
(¢opmupoBanus, onucaHue MKAJ OLeHNBAHHUSA

Pesynpratel oOydenus mno aucuuiuinHe «®Pusuka» HampasiaeHuss noarotoBku 09.03.01
«Du3MKa ¥ BBIYUCIUTEIbHAS TEXHUKA» OMPEACIISIOTCS MOKA3aTeIIMU U KPUTEPUSAMHU OICHUBAHUS
c(hopMUPOBAHHOCTH KOMIIETEHIIUH Ha ATarnax ux GopMHUpOBaHUS MIPEACTABICHBI B Ta0I. 2.

Tabmuna 2

Marpuna cooTBeTCTBHS OLICHOYHBIX CPEACTB 3aIJIAHMPOBAHHBIM Pe3yJbTaTaM 00y4eHHs

OueHounsble cpeacTBa
Komnerenuuun

Texylmuin KOHTPOJIb [TpomexXyTOUHBIH KOHTPOJIb (3a4eT)

Onenounoe Onenounoe 3auer DK3aMeH
cpenctso 1 CpencTBo 2 (BOTIPOCHI K (BompoCHI K

(;raboparoproe 3a4yeTy) AK3aMEHY)

3a/1aHMs)
OI1K-1 OIlK-1.1. OIlK-1.1. OIlK-1.1.




Iloxa3aresin 1 KpUTEepHHU OLleHUBaHUS cC()OPMHUPOBAHHOCTH KOMIIETEHIMIT (IIPOMEKYTOUYHOTO
KOHTPOJIfAA)

Ha »srame mnpoMeXyTouHOW AaTTecTallMd HCIOJIb3YeTCs CHCTEMa OLEHKH YCIIEBaeMOCTHU
oOydJarommxcs, KOTOpas IO3BOJISIET TPETNOAaBaTelIi0 OLEHUTh YPOBEHb OCBOCHHS MaTepHhalia
oOyuatormmucs. Kpurepun oneHuBaHuss CQOPMUPOBAHHOCTH IUIAHUPYEMBIX — PE3YNIBTaTOB
oOy4eHus (IECKPUTITOPOB) MpeacTaBieHbl B kKapTe komrerernun OITOTT.

@®opma OIEHKH 3HAHUHU: OLEHKA - 5 «OTIMYHO»; 4 «XOpOUIO»; 3 «yIOBIETBOPHUTEIHHOY; 2
«HEYIOBIETBOPHUTEIbHO».  JlabopatopHble  paOOThI, MPAaKTUYECKHE  3aHATHS,  IPAKTHUKA
OILICHUBAIOTCSA: «3a4€T», «HE3a4eT». BO3MOKHO HCIIONIb30BaHNE OAITEHO-PEHTHHTOBOM OLIEHKH.

IIIkana oneHuBaHuUA:
«3aueT» — BBICTABIISIETCS, €M CPOPMUPOBAHHOCTD 3asIBICHHBIX JECKPUIITOPOB KOMIIETEHIIMN Ha
_51 % u Oonee OllEHUBAETCSI HE HUKE «YIOBIETBOPUTEIBHOY» MPHU YCIIOBUU OTCYTCTBUSI KpUTEPUS
«HEYIIOBIIETBOPUTEIBHO». BBICTaBIIsAETCSI, KOTAa OOYYArOIIMIACS TITOKAa3bIBaET XOPOIIUE 3HAHUS
M3Y4YEHHOTO Yy4eOHOIro MaTepuaia; CaMOCTOSITENIbHO, JIOTUYHO M TOCIEI0BaTeNIbHO M3JIaraeT H
MHTEPIPETUPYET MaTepuanbl y4eOHOTO Kypca; MOJTHOCTBIO PACKPBIBAET CMBICT MPEIaraéMoro
BOTIPOCA; BJIAJICET OCHOBHBIMH TEPMHUHAMH W TIOHATHSIMH U3y9EHHOTO Kypca; MOKa3bIBaeT YMEHHE
MEPEIOKUATh TEOPETHUECKUE 3HAHMS Ha MPE/IIOIaraeMblil MPaKTHYECKUH OTIBIT.
«OTIMYHO» — BBICTABISCTCS, €CIA COPMHPOBAHHOCTD 3aSBICHHBIX JIECKPUIITOPOB KOMITETECHIIHIA
85 % oOonee (B coorBercTBHM ¢ Kapramu komreteHIuii OITOIT) oreHuBaeTCsS KpUTEPHSIMH
«XOPOILIO» U «OTJIUYHO», MPH YCIOBUU OTCYTCTBHUSI OLICHKH «HEY/IOBIETBOPHUTEIHHO»: CTYAEHT
MoKa3aJl TMPOYHbIE 3HAHWS OCHOBHBIX TIOJOXKEHHWH (DaKTHMYECKOTO Marepuana, YMEHHUe
CaMOCTOSITENIbHO PellaTh KOHKPETHbIE MPAKTHUYECKUE 33/1a4l TMOBBIIIEHHOM CIOKHOCTH, CBOOOIHO
HCIIOJIb30BaTh CIIPABOYHYIO JIUTEPATypy, JejiaTh 000CHOBAaHHBIE BBIBOJBI U3 PE3YJIbTAaTOB aHAIN3a
KOHKPETHBIX CUTYaIHii;
«Xopouo» — BBICTaBISETCS, €Ci CHOPMUPOBAHHOCTD 3asBJICHHBIX JECKPUIITOPOB KOMIIETEHLUI
Ha 61 % wu Gonee (B cooTBeTcTBUM ¢ KapTamu komrereHnuid OITOIT) onieHnBaeTcsi KpUuTepusMu
«XOPOILIO» U «OTIAMYHOY, MIPHU YCIOBUH OTCYTCTBUS OLIEHKH «HEYIOBIETBOPUTEIBHOY, JOMYCKAETCS
OIICHKA «YIOBJIETBOPUTEIILHO»: OOy4aroIIMiicsl MOKa3al MPOYHbIE 3HAHUS OCHOBHBIX IOJIOKEHUMN
(haKTH4YECKOro MaTepuaia, YMEHHE CaMOCTOATENbHO pellaThb KOHKPETHbIE MPAKTUYECKUE 3a]ayH,
MpeyCMOTPEHHbIE pabodell MporpaMMoil, OpPUEHTHUPOBATHCS B PEKOMEHIOBAHHOM CIPaBOYHOMN
JTUTEepaType, yMeeT MIPaBUIIbHO OLIEHUTH MOJTYYE€HHbIE Pe3yIbTaThl aHAIN3a KOHKPETHBIX CUTYAIUH;
«Y10BJIETBOPUTEJIbHO» — BBICTABISETCS, €CIU C(HOPMHUPOBAHHOCTH 3aSIBJICHHBIX JECKPUIITOPOB
xomnetreHui _ 51 % wu Gosee (B coorBeTcTBUM ¢ Kapramu kommereHnui OITOIT) onenuBaercs
KPUTEPUSIMH «YJOBIETBOPUTEIBHOY», «XOPOLIO» U «OTIUYHO»: OOyYarolluiics MoKa3an 3HaHUE
OCHOBHBIX TOJOKEHUN (PAaKTHUECKOTO Marepualia, yMEHHE MOJYYHTh C MOMOIIbIO MpenogaBaTess
MPaBMWJIbHOE PEIlIeHHWE KOHKPETHOW MpaKkTHUYecKo# 3ajadu M3 YHcia MPeayCMOTPEHHBIX paboueit
MIPOrpaMMOii, 3HAKOMCTBO C PEKOMEHI0BAHHON CIIPABOYHOM JINTEPATYPOK;
«HeynoBnerBopureibHo» «He3auer» — BbICTaBISETCS, €M CHPOPMHUPOBAHHOCTH 3asSBICHHBIX
JECKPUIITOPOB KoMIeTeHnuii menee uyeM 51 % (B coOTBeTCTBMM C KapTaMH KOMIETEHIIMN
OIIOII): npu oTBeTe OOy4aromIErocsi BBISBUIMCH CYILIECTBEHHbIE MPOOEbl B 3HAHUAX OCHOBHBIX
MOJIOXKEHUH (PAKTUYECKOTO Marepuaja, HEyMEHHE C TIOMOIIbI0 TMpenojaBareiiss MOIy4UTh
MIPaBUIIBHOE PELICHHE KOHKPETHOM MpakTUYecKOM 3alaud M3 4Mcia MPeJyCMOTPEHHBIX paboueit
MPOrpaMMoil y4eOHOM TUCIIUTUINHEI.

OTBeTbl M pemieHus: OOy4yaroIIMXCsS OLEHUBAIOTCS MO CIEAYIOUIUM OOIIUM KPUTEPHSIM:
pacrio3HaBaHMe MpoOjieM;  ONpeAeieHHWe  3HAYMMOM  MHGOpMAalMM;, aHanu3  mpolliem;
apryMeHTUPOBAaHHOCTh; HCIOJNb30BAaHHE CTpAaTeruid; TBOPUECKUN TMOJXOJ; BBIBOJBI, OOIIas
I'PaMOTHOCTb.

CooTBeTcTBHE KpPUTEPUEB OLIEHUBAHUSA COOPMUPOBAHHOCTH IUIAHUPYEMBIX pe3YyIbTaTOB
o0y4eHus (JEeCKPUIITOPOB) CHCTEMaM OIIEHOK MPEJICTaBIeHO B Ta0II.



Tabnuua 4
HMHTerpajbHas oneHKa

Kpurepuun TpaguuuoHHas OLICHKA bajnbHO-peUTUHIOBAs OLICHKA
5 5 86 - 100
4 4 61-85
3 3 51-60
2ul 2, Hezauer 0-50
54,3 3auer 51-100

OOyuaroruecs 00s13aHbI ClIaBaTh BCE 33/IaHUsI B CPOKU, YCTAHOBJIEHHBIE MpenoAaBareneM. OreHka
«YJIOBJ'ICTBOPI/ITCJ'II)HO» 110 JUCHUITIINHE, MOXKET BBICTABJIATHCA u npu HETIOJIHOMI
c(hOpMUPOBAHHOCTH KOMIIETEHIIUI B XOJ€ OCBOCHMsS OTACIBHON Y4EOHOW TUCIUTUIMHBI, €CIU MX
dbopMupoBaHHME TpenArNoiaraeTcsi MPOJOJDKATH Ha Oojiee MO3MHUX dTamax OOy4eHMs, B XOJe

W3YyUYEHUs APYruX Y4eOHBIX IUCHUIUIMH.

Iloxa3zaTenu u KPUTEPHUHA OLCHKHU IIOCTI/DKBHHﬁ CTYICHTOM 3allJIAHMPOBAHHBIX PE€3YyJIbTATOB
0CBOCHUA TUCHMIIJIMHBI B X0A€ TEKYIIECT0 KOHTPOJISA H leOMe)KyTO‘lHOﬁ arrecranumn

Ouenra, Kpurepun
YPOBEHb
COTIUYIHOY, CTyaeHT TOKa3ajl MPOYHbIE 3HAHUS OCHOBHBIX IMOJOXEHHUH (PaKTHIECKOTO
MOBBIIICHHBIA | MaTepuasa, yMEHHE CaMOCTOSITEIBHO PEIIaTh KOHKPETHBIE JTaA00PaTOPHBIC 3a1auu
YPOBCHB MOBBIIIEHHONW CJIOKHOCTH, CBOOOIHO HCIIOJIL30BATh CIPABOYHYIO JIUTEPATYPY,
JieaTh 000CHOBAHHBIC BHIBOJIBI M3 PE3Y/IHTATOB aHAIN3a KOHKPETHBIX CHTYAI[HiA
«XOPOIIIO, CTyaeHT TIOKa3al MPOYHbIC 3HAHUS OCHOBHBIX IOJOXEHHH (PaKTHUIECKOTO
MTOPOTOBBI Marepuaia, yMEHHE CaMOCTOSTCIIBHO pEIIaTh KOHKPETHBIC J1abopaTopHbIE
YPOBCHB 3a1a4M, MPEIYCMOTPEHHBIE paboueil mporpaMMmoi, OpPHEHTHPOBATHCS B
PCKOMEHOBAHHON CIPABOYHON JIUTEparype, yMEET MPaBHIbHO OIIEHUTh
MOJIy4eHHbIE PE3Y/IbTAThl aHAIN3a KOHKPETHBIX CUTYaIHi
«ynoBierBopuT | CTyIeHT MOKa3al 3HAaHHE OCHOBHBIX IIOJOKEHHH (DAaKTHUYECKOro MarepHala,
EIIBHOY, yMEHHE IMOJYYHTh C IIOMOINBIO IpPENoJaBarelsi MPaBHILHOE pEIICHHE
[IOPOTOBBIi KOHKPETHOH Ja00OpaTopHOM 3aaud M3 4YHCIA MPEIYCMOTPEHHBIX paboucii
YPOBCHB [IPOrpaMMOii, 3HAKOMCTBO C PEKOMEHIOBAHHOW CIPABOYHOM JIUTEPATypOit
«HeynosietBop | [Ipu oTBeTe CTyAEHTA BBISIBHIKCH CYIIECTBEHHBIE MPOOETIBI B 3HAHUSIX OCHOBHBIX
UTENBHO, MOJIOKEHUH (DAKTUUIECKOTO MaTepHajia, HEYyMEHHE C TOMOIIBIO MPENoaaBarelis
ypPOBEHb HE MOJIYYUTh MPAaBUJIBHOE PEIICHHE KOHKPETHOW MPAaKTHUYCCKOHM 3amaud M3 Yucia
cOpPMHUPOBAaH | MPEAYCMOTPEHHBIX paboueii MporpaMMoi yueOHON AUCIIUIUTAHBI

3 TunoBbie KOHTPOJIbHBIC 32JaHUS WJIN MHbIC MAaTePHAJIbl, HCOOXOAMMBIE UIs1 OLCHKHU
3HAHUH, yYMEHHH, HABBIKOB M (WJM) ONBITA [JeATEJbHOCTH, XAPAKTEPU3YIOIIMX 3TAIbI
(opMupoBanus KOMIIETEHIMI B IIpoLecce 0CBOCHUsI 00pa30BaTeIbHOI NPOrpaMMbl

3.1 [lepeyeHnb BONPOCOB /TSI MPOMEKYTOYHOM aTTecTaluu (3a4eT)

(1 cemecTp - MexaHuka)

1. MuHepuuanbHble CHUCTEMBI OTCYETa M MTPHUHIUI OTHOCUTENbHOCTH. [IpeoOpasoBanus
lanuness W OrpaHUYEHHOCTh KIACCHYECKUX TMPEJICTaBICHHH O TMPOCTPAHCTBE W BpPEMEHHU.
[TocTynatel 4aCTHOM TEOPUU OTHOCUTEIHLHOCTH U UX (PU3UYECKOE COAEpIKaHNUE.

2. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH COOBITHH. COOCTBEHHOE BpeMsi U COOCTBEHHAs
mmHa. JloperneBo cokpaienue. [IpeoOpazoBanus JlopeHIa 1 BX TeoMeTpUUecKas HHTEPIpeTaIus




(npoctpaHcTBO-BpeMsi MuHKOBCKOro). CBeTOBON KOHYC W MHpOBbIE JHMHUU. [IpuumHHOCTH U
KJIaCCU(UKAIUST HHTEPBAJIOB MEX]Ty COOBITHSIMU.

3. IlorenuuansHoe cuioBoe mnoJie. CBsi3b CUIIBI U MOTEHIMAIBHON 3Hepruu. Kunernueckas
SHEprusi 4acTulbl. MexaHuyeckas SHEpPrusi M €€ M3MEHEHHE IpU JBUKEHUU YACTHUIIBI B
MOTEHI[MAJILHOM CHJIOBOM TIOJIE.

4. JIBmxeHue B IEHTPAJIbHOM ToJie. MOMEHT UMITyJIbCa U CEKTOPHAsi CKOpOoCcTh. BecemupHoe
TATOTEHUE U ABMKCHUS TUTAHET U CITyTHUKOB. 3akoHbl Kerepa. Kocmuueckue ckopocTu.

5. Bpamenue TBepaoro Teiaa BOKPYT (UKCHPOBAHHON OCH. YTJIOBas CKOPOCTh. MOMEHT
nHepuuu. Ousndecknili MmasTHUK. [tockoe nBuxkeHrne. MrHoBeHHas OChb BpallleHUs

6. MomeHT mMIylibca aOCOJIOTHO TBEpaoro Ttena. [naBHbie ocu wHepuuu. CBoOOIHOE
BpallleHue CHMMETPUYHOTO BOJIYKA. BrIHYKIeHHAsI Mpelieccusi TMPOCKOIa.

7. 3akoHBI ABWKEHUS B HEWHEPIMAIBHBIX cHcTeMax otcuera. HeBecomoctsb. [lpunimn
SKBUBAJIEHTHOCTH. [[ponopioHaIbHOCT MHEPTHOM U I'PABUTALIMOHHON Macc.

8. Bpamaromuecs cuctembl otcueta. LleHTpoOexHass U KOPHUOJIMCOBA CHUJIbI HWHEPILHH.
Mastauk @yko. OTKIOHEHHE CBOOOHO MAJAIOIIEro Teia OT BEPTUKAIIH.

9. BeiHy)KIeHHBIE KOJEOaHUsI TUHEWHOTO OCHMIUIATOpPA. Pe30HaHC CMENIeHusT U CKOPOCTH.
AMIUTUTYIHO-4acTOTHasT W (a30-4acToTHAs XapakTepucTHKu. [IpeBpaiieHus dSHEPrUM MpHU
KOJICOaHUSX.

10. BonmroBoe aBmxenue. Knaccudukarus BoiH. [lonsapuzamnms BotH. MOHOXpOMAaTHYECKHE
BoJIHBL. [lmockue u cepuueckre BoHBL. JIMHAMUKA U CKOPOCTh PaCIPOCTPaHEHUS BOJH B YIIPYTHX
cpenax. ddexr Hommiepa.

(1 cemecTp - MoJiekyasipHasi (pU3MKa U TEPMOTUHAMHUKA)

1. I[Ipenmer monexynsapHoi ¢Guzuku. OCHOBHBIE MOJOKEHUS MOJEKYISPHO- KHHETHYCCKOU
Teopur. CTaTUCTHUYECKHII TOAXOJ K ONHCAaHUIO MOJEKYISIpHbIX siBieHud. [loHstne o
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX.

2. NneanbHblil ra3. PaBHOBECHOE MPOCTPAHCTBEHHOE PACIPEACICHUE YaCTHUIl MACATBLHOTO
ra3a. QyKTyaluy MIOTHOCTH UICAJIHOTO rasa.

3. bBuHOMMaNbHOE pacipeciICHHE.

4. Pacnpenenenue IlyaccoHa Kak mpeneNbHBIA Ciaydail OMHOMHAIBHOTO pacHpeeICHHUS.
[Ipumepsl ero mpuMeHeHus.

5. Pacnpenenenne Ilaycca kak mpemenbHBIH Ciiydail OMHOMHMAIBHOTO pPacCHpEICIICHHS.
[Ipumepsl ero mpuMeHeHus.

6. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETHYECKON TEOPUU MICATBHOIO Ira3a. YpaBHEHUE
Knaneitpona — Menpeneena.

7. IloHsATHS pPaBHOBECHOIO COCTOSIHUSL M TeMIlepaTypbl. TepMoMeTpuYeckoe Telo u
TepMOMETPHUYECKass BEIMYMHA. OMIHMPUYECKHE IIKajlbl Temreparyp. [‘a3oBelil TepmoMerp.
NneanpHO-Ta30Bas 1IKajla TEMIIEPaTyp.

8. Pacnpenenenue MoeKyin ra3a no KOMIOHEHTaM CKOPOCTH.

9. Pacnpenenenne Mosekyn raza no MOAYI ckopocTH. Pacnpenenenune Makcsenia.
[IpuHUUMI nETanbHOTO PpAaBHOBECHS.

10. HauBeposiTHeias, cpeaHsis U CpeJHEKBaApaTUIHasi CKOPOCTH MOJIEKYN rasa.

11. WpeanpHblii Ta3 BO BHEUIHEM MNoOTeHUManbHOM Tnonie. Pacnpenenenune bosbimana.
Bapomerpuueckast popmyna.

12. OmnbIThl, IOATBEpAKAAIONINE pacnpenenenuss MakcBemia u bonbiimana.

13. CronkHoBeHusi Monekyn B raze. JnmHa cBoOogHoro mpobera. Yactora coymapeHUi.
["azokmHeTHYECKHIT TUAMETP MOJIEKYIL.

14. PaccesiHre MONEKYISIpHBIX My4YKOB B rasze. OmpeneneHue JUIMHBI CBOOOAHOTO mMpodera
MOJIEKYII B OTIBITAX MO PACCESHHUIO.

15. MonekynsipHO-KUHETUUECKHE XapaKTEPUCTUKU BO3/1yXa MIPU HOPMAIbHBIX YCIOBHSIX.

(1 cemecTp - OCHOBBI JJTIEKTPOAMHAMHUKH)

1. [lonarue 3apsina, sieKTpUUYECKUU 3apsa Tend. B3aumopeilcTBue 3apsnoB- 3aKoH
Kynona.



2. DneKTpocTaTUUYeCKUe B3auMOJAEHCTBUA. HalpspkeHHOCTh 3IIEKTPUYECKOIO  IOJISL.
HanpsikeHHOCTB 10J1s1 TOYEYHOTO 3aps/ia.

3. [ToToK BekTOpa HANpPSPKEHHOCTH 3neKTpuyeckoro nojs. Teopema OcTporpaackoro-
l"aycca. [Ipumenenne Teopembl Octporpaackoro-I'aycca K pacyery JIEKTPUUECKUX MOJIEH.

4. [loTeHuman »3IEKTPUYECKOro TOJs. BblunMciaeHne MOTEHIMANOB 3JIEKTPUUYECKUX
IIOJIEH.

o. PaGota mo mnepemerieHuio 3apsga B OIJCKTPUYECKOM I0J€. DHEPrus 3apsaa B
AJIEKTPUYECKOM II0JIE.

6. I'padmyeckoe npepacTaBIeHUE ICKTPHUSCKUX MTOJICH.

1. DNEeKTPUYECKUM TUTIONb. J[UIOIbh B 3JIEKTPUUECKOM TIOJIE.

8. B3anmopericTBue 3apsi0B, CUCTEMBI 3apsIIOB.

9. [IpoBOHUKKM B  OJJIEKTPHUECKOM TIOJE. OJEKTPHUECKOE TI0Jie  3apsHKEHHBIX
MPOBOJAHUKOB. Pacnipenenenue 3apsia B IPOBOJIHUKE.

10.  DneKTPOEeMKOCTh MPOBOJHHUKA. DIEKTPOEMKOCTh CHCTEMBI ITPOBOIHUKOB.

11.  DHeprus 3MeKTPOCTATUUECKUX CUCTEM.

12. DnekTpoauHaMHMKa — TepepacrpesielieHue CBOOOTHBIX 3apsloB IPOBOJHUKA B

HEOTHOPOHOM 3JIEKTpUYecKOM ToJie. [ToHATHE ANMEeKTPUUEeCKOTo TOKA. IEUCTBUE 3aPsI0B, CUCTEMBI
3apsA0B. TOJIEH.

13.  TlocrosHHBIN dNeKTpuUecknuil TOK. 3akoH OMma, 3axoH J[xoyns-JIeHna.

14.  Dnexrpoaswxkymas cuiia. 3akoH Oma st mostHOH 1ienu. 3akoHsl Kupxrodda.

15. IIpoBomnuku BTOpOro pona. 3akoHel dDapanes. YaenabHas 3JIEKTPONPOBOTHOCTH
PacTBOPOB DJIEKTPOJMTOB, MOABUKHOCTh HOHOB.

16. Kunernueckas Teopus mpoBOJAMMOCTH PACTBOPOB AJIEKTPOJIUTOB. 3akoH HepeHncra-
OHUHIITEHHA.

17. B3anmopelictBue MOHOB B pacTBOpE. OIJEKTPOCTATHYECKas TEOpUS PACTBOPOB
AJIEKTPOJIUTOB.

18. IlonsTHE O Mar"HeTW3Me, MarHuUTHBIC B3aHMOJICHCTBHA. B3amMoeiicTBHE TOKOB,
3aKOH Amrepa.

19. MaruuTtHOe mosie TOKOB. I[IpoBomHMK ¢ TOKOM B MarHuTHoM mone. Cuna
JEHCTBYIOIIAs Ha 3aps]l B MAarHUTHOM TioJie — cuiia JlopeHria.

20. KoHTyp ¢ TOKOM, MarHuTHast HHIYKIMSA KOHTypa. MarHUTHBIM MOMEHT.

21. BemectBo B MarmuTtHOM Tmojie. BekTtop HamarHmdeHHoOCTH, JlMamarHeTHKH,
rapamMarHeTuku, (peppoMarHeTUKH.

22. MarnuTHas BOCIPUUMYHUBOCTD BEIECTBA U MarHUTHAs! TPOHHUIIAEMOCTb.

23. [Ipupona muamarHeTusma.

24, MarnuTHas BOCIIPUUMYUBOCTh TTapaMarHeTUKOB, 3aKoH Kropwu.

3.2 IlepeyeHb BONPOCOB VISl IK3aMeHa
(2 cemecTp - KosieOaHus1 ¥ BOJIHBI)

1. I'apmMoHMUecKue KoJeOaHus U UX XapaKTepPUCTUKU.

2. lapmonnueckuit ocuuistop. I[IpyKUHHBIA, QU3HUECKUH UM MaTeMaTUYecKHi
MasiTHUKH.

3. CBoOonHbIE TapMOHHMYECKHE KoseOaHus B KojeOareabHOM KoHType. CloskeHus
rapMOHUYECKUX KOJIeOaHHUM OIHOTO HalpaBieHHs U OJJMHAKOBOM yacTOThl. bueHus.

4. CrnoxeHue B3aMMHO MEPIEHIUKYISPHBIX KOJIeOaHUH.

S. JuddepennnanbHoe ypaBHEHME CBOOOTHBIX 3aTyXalOIIMX KojieOaHUM M ero
pereHre. ABTOKoJIeOaHuUsI.

6. JuddepennnanbHoe ypaBHEHHE BHIHYKJICHHBIX KOJI€OaHUN U €r0 pelieHue.

7. Amnutyna 1 (aza BEIHYKAEHHBIX KojeOanuil. Pesonanc.

8. Bounnossie npoueccsl. [1pogosbHbIe U onepedHbie BOTHBI.

9. VYpaBuenue Oerymieid BosiHbl. @azoBast ckopocTh. BoiHOBOE ypaBHEHUE.

10.  HHarepdepeHuus BOIH.



11. Crostaiie BOJHEIL.

12.  3ByKOBBIE BOJHBI.

13.  Dddodexr [Jomnepa B akycTuke. YIBTPa3ByK M €0 IPUMEHEHUE.

14.  DxkcnepuMeHTanbHOE MOJYYEHHUE IEKTPOMArHUTHBIX BOJIH.

15. JluddepennmansHoe ypaBHEHHE 3JICKTPOMArHUTHOW BOJHBL.DHEPTUS M HMITYIbC
AIIEKTPOMArHuTHOM BOJIHBI.

16.  DHeprusi rapMOHUYECKOTO KOJIEOATEIBHOTO ABMKEHHUS.

17. . Tapmonnueckuii ocummiarop. AuddepenunanbHoe ypaBHEHUE rap- MOHUYECKOTO

OCHMJUISITOPa W €ro pemeHue. a) Maremaruyeckuid MasTHUK. [lepuon ero konebGanus. 0)
[IpyxunnbIil masTHUK. [lepuon ero konebanus. B) @usznueckuil MasTHUK. [lepuon ero xonedanus.

(2 cemecTp - KBanToBas ¢pusuka)

1. PaBHOBecHOoe TermmoBoe wu3MydeHuwe. JlydencnyckareinbHas W MOTJONIATENbHAS
cnocoOHocTH Tei. 3akoubl Kupxroda, Credana bonsiimana u Buna.

2. Pacmpenenenne »sHepruM B CHEKTpEe U3IY4YEHHUs aOCOJIOTHOTO YEPHOro Teda.
VYasTpaduoneroBas katactpoda. @opmyma [lnanka.

3. Buemnuit  potosddekr u ero ocHoBHble 3akoHbl. Mccrnenoanus Cronerosa.
VYpasuenue DitHmreitHa. OneiT Jlykupckoro u Ilpunexaena.

4, Omnbiter JlebeneBa. OOBICHEHNE JAaBJICHHS CBETa HA OCHOBE JJIEKTPOMArHUTHOUW H
KBaHTOBOM Teopuu cBeTa. Macca u UMIynbe (poToHa.

5. [Tornomienue u paccesiHie peHTTeHOBCKUX Jdydeid. Dpdext KomnToHa.

6. KopriyckynsipHo - BOJIHOBass mpupoja cBeTa W 4yacTuil. [unoresa nae-bpoiis.
Hudpakuus snextponHoB. OnbIT J{3Buccona u Jxepmepa.

7. [Toctynatel bopa. Teopust aroma Bogopoaa no bopy u ero cnekrp o treopuu bopa.

8. JuckpeTHOCTh SHepreTuueckux ypoBHed B arome. OnbiTel Dpanka u [epua.
Omnpenenenre NOTEHIIUAIOB BO30YXICHHUS U HOHU3AI[UU aTOMOB.

9. KBanToBbie uncna u ux ¢usnueckuii cmpicad. COUH W MarHUTHBIH MOMEHT

anexkTpoHa. Maraeton bopa. [Tpunuun Ilaynu.

10. IMpuanun Ilaynu. 3amonHeHWE SIEKTPOHHBIX oOoouek, llepuomuveckast cuctema
3JIEMEHTOB MeHeneena.

11. DHepreTHYecKuid CIEKTP AJIEKTPOHA B CBOOOJHOM aTtoMe M B Kpuctayie. [lpuumna
pacileryIeHHs SHePreTUYeCKUX YPOBHEH B 30HBI. MeTalIbl, MOJIYIPOBOIHUKH, AUITICKTPUKH.

12. DnexkrponpoBoauMOCTh MeTallIoB. CoOCTBEHHAs M MPHUMECHAs 3JIEKTPONPOBOIUMOCTh
MOJIYIIPOBOIHUKOB. 3aBUCUMOCTH 3JIEKTPOMPOBOAHOCTH METAUIOB M MOJYIPOBOJHUKOB OT
TEeMIIepaTyphl.

13. P-nniepexon. Beinpsimienue Ha p-n-riepexoie.

14. ®ortopesuctuBHbi U (oTo ranbBaHuyeckudl 3ddekTel. DPOTOPE3UCTOPHl U
MOJIYTIPOBOAHUKOBBIE SJIEMEHTBHI.

15.  CpoHrtaHHOE M MHIYLHPOBaHHOE M3TydyeHHe. ONTHYecKHe KBAaHTOBBIE I'€HEPATOPSI
(;1azepsl).

16.  OmsbiT Pe3epdopaa no paccessHuro o-4acTuil. SaepHast MOeIb aToMa.

17. CoctraB W XapakTepHCTHKa aTOMHBIX siep. M3oTombl; n300apbl, H30MEpHI.
Maccnektporpad.

18.  KanenbHast u oOojoueuHast MOAEH s1ep. DHeprus cBs3u sapa. Jledekt macchl.

19. Metoasl perucTpaluy 3apsHKeHHBIX YaCTHIL CHHHTAapUCKOMN, (HPOTOIMYIbCUOHHBIN
METOJ, KaMepa BuiibcoHa, Iy3bIpbKOBas Kamepa, MOHM3ALMOHHAs KaMmepa, cdyerduk ['eiirepa -
Mromnepa, cuetunku YepeHkoBa.

20.  EcrecTBeHHas paguoOaKTUBHOCTb. 3aKOH paJMOAKTUBHOIO pacnaja. PaanoakTuBHbIe
PSBL.

21.  JleneHue TSDKEJBIX U CUHTE3 JIETKHX siiep. ATOMHBIN peakTop. SnepHas sHepreTka.

22.  TepmosaepHble peakluu U NEePCHEKTUBBI MX UCTIOIb30BAaHMS B MUPHBIX LIEJSX.

23.  VYCKOpUTENM  3apsDKEHHBIX — YacTHUI:  JIMHEWHBIH  YCKOpUTENb, LHUKIOTPOH,

CHUHXPOTPOH, (a30TpoH, CHHXPO(]a30TPOH, OETATPOH.



24.  TopmosHoe u

XapaKTepPUCTUUECKOE PEHTreHOBCckoe wu3iaydeHue. CIUlomHbe |

XapaKTEPUCTUYECKHUE CIEKTPBI Jiydeld PeHTreHa, MeXxaHu3Mbl UX BOZHUKHOBEHUSI.
25. HckyccTBeHHas palMOaKTUBHOCTb. TpaHCypaHOBBIE JJIEMEHTBHI.

26. KocMmuueckue
3aBUCUMOCTh UHTEHCUBHOCTHU

ayud. llepBuuHOoe W BTOPUYHOE KOCMHUYECKOE HU3IIyUYECHHE.
paauanuu oT BbICOThI. PaguannonHele nosica 3emiu.

27. ®otomomuHeceHuus. Mcenenopanus Basunosa. [IpaBuio Ctokca. JlroMuHeceHTHbIE

HCTOYHUKH CBCTA.

28. CsepxmpoBoauMocTb. OmbiTHbIe  ¢akThl. [loHSATHE © KBAaHTOBOW  Teopwuit

CBEPXITPOBOJIUMOCTH.

29. Tepmo- u (HOTONEKTPUUECKHE CBOHCTBAa p-N-mepexoaa. POTOAMONBI, CBETOAMOIBI,

IMOJIYIIPOBOAHHUKOBBIC JIa3CPHI.

30. Cratuctuxa ®epmu-/upaxa. Yposenr @epmu

3.3 Ouenounoe cpeactno 1 (siadboparopHoe 3a1anus)

Pasnen, tema Homep n Tema 1aGopaTopHoii padoTbl
AUCHUTLINHBI

Tema 3.1 JlabGopatopuasi pabora Ne 1,2,3. VccienoBaHue 3JI€KTPUUYECKOTO
TOJIS.

Tema 3.2 JlaGopatopuasi padora Ne 4. Omnpenenenne I3/C u BHyTpEeHHETO
CONPOTUBIIEHUS] ICTOUHUKOB IEKTPUUYECKON IHEPTHH.

Tema 3.2 JlaGopatopnass padora Ne 5,6 Onpenenerue  yaeIbHOTO
CONPOTHUBIEHUSI UM  MOIIHOCTM  TPOBOJHUKA  (HMCCIEIOBaHUE
AIIEKTPUYECKOH 1eTH).

Tema 3.3 JlaGopatopHast pabora Ne 7. UccnenoBanue 3aBUCHMOCTH
CONPOTHUBIICHHS] METAJUIOB OT TEMIEPATYPhI

Tema 3.3 JlaGopatopHast pabora Ne 8,9. WccnenoBanne 3aBUCUMOCTH
CONPOTHUBIICHHS MOJTYIPOBOIHUKA OT TEMIIEpaTyphl.

Tema 3.4 Jlabopatopnas pabota Ne 10. MccrmenoBaHue MarHuTHOTO TIOJIS

Tema 3.4 JlabopatopHast pabGora Ne 11,12. HccnenoBanue moBeneHUs
BEI[ECTBA B MATHUTHOM T10JIE

Tema 3.5 JlaGopatopHass ~ pabGora  Ne 13,14. Nzyyenue  siBneHus
AIEKTPOMArHUTHOU 4 MHIYKIIUH.

Tema 4.1 JlabopatopHas pabota Ne 15,16. M3yuenue konebaHnli MassTHHKOB

Tema 4.2 JlaGopatopHast pabota Nel7. M3yueHnus pe3oHaHca B 3JIEKTPUUCCKOM
KoJ1e0aTeIbHOM KOHTYpE.

Tema 4.2 JlaboparopHass pabGora Nel§,19. YerpoiictBo  u  pabora
TpaHcopmaropa.

Tema 4.3 JlaboparopHast  pabota  Ne20. Onpenenenue  mokasarens
PETOMIICHUS] CTEKJIa.

Tema 4.3 JlaboparopHas padora Ne21,22. M3mepeHue UIMHBI CBETOBON BOJIHBI
C IOMOIIBI0 TU(GPAKITMOHHON PEIIeTKH.

Tema 5.1 JlaGoparopHas pabota Ne23,34,25. M3yuenue siBnenue Gpotorddexra




Kputepun koOHKpeTHOr0 011eHo4YHOro cpeacrna (corsnacHo HOJOXKEHUIO
0 MPOMEKYTOUYHOI arTecTannu odyuyawmmuxcsa BYuT
10 MPOrpaMMam BbICIIEro 00pa3oBaHus — MporpaMMaM O0aKajaBpuara u NporpaMmMam
CIenHAJuTEeTA)

[To nToram TecTHpoBaHHS OLIEHKA 3HAHWI OOYJarOIIErocs: MPOU3BOIUTCS B COOTBETCTBHH CO
CIICYIOIIUMU KPUTEPUSIMHU:

npaBUIBHBIX 0TBETOB 0-39% — «HEYNOBIETBOPUTEIHHOY/ KHE 3aU4TCHOY;

npaBUIBHBIX 0TBETOB 40-59% — «ymOBIETBOPUTEIHHOY/ «3aU4TCHOY;

MpaBHIBHBIX 0TBETOB 60-79% — «XOpOIIO»/«3a4TEHON;

npaBUILHBIX 0TBETOB 80-100% — «OTAMYHOY»/«3aUuTEHOY.

TecTbl

Tectet ACT ycranosiniensl B LlenTpe TectupoBanus 1o aapecy benopycckas 16, ayn 104
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