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Pabouas mporpamma ®usuka cocrasiena ¢ tpedoBanusmu OI'OC, BO, OIIOII no
HanpasieHuo noArotoBku 09.03.02 MHpopmanMoOHHbIE CUCTEMBI M TEXHOJOTHUU
(ypoBeHb BhICIIIETO OOpa30BaHUs: OaKkaiaBpuar) U y4eOHOro mjiaHa.

[Iporpamma oOcCyxJleHa W PEKOMEHIOBaHAa K HCIIOJIB30BAaHUIO M (W) HW3JIaHUIO
pemienreM Kadenpel Ha 3acemanuu Kadenpsl «WHbopmaTHka U CHUCTEMBI
yIPaBICHUS

OnoOpena YueOHO-METOIMUECKUM COBETOM BYy3a



1. HEPEYEHD PE3VYJIbTATOB OBYYEHMUS 110 JUCHUIIJINHE

B pesynbrare OCBOEHHS AMCHUIUIMHBI Yy OOyYaromIUXcsi JOJDKHBI OBITH CPOPMUPOBAHBI
cienyromue o0nenpoecCHOHaTbHBIC KOMITIETEHIIMH U TPO()ECCHOHATHBIC KOMIETCHITHH:

HanmenoBanme KOMIICTCHIINHN

Ko xommierennuu

CriocoOeH IpUMEHSTh €CTECTBEHHOHAYYHBIE U OOIIEHH)KEHEPHBIC
3HaHUS, METObl MAaTEMAaTHYECKOTO aHAIM3a U MOJICIIMPOBAHUS,
TEOPETHUYECKOTO U IKCIIEPUMEHTAIBHOTO MCCIIEJOBAHUS B
PO eCCHOHATBHON S TETLHOCTH

OIlK-1

nporpamMmsbl 09.03.02 «HpOopManMOHHbBIE CHUCTEMBI U TEXHOJIOTHUNY.

MMPOT'PAMMBI
Jlannass ydeOHas JAUCHUIUIMHA OTHOCUTCS K O0OsI3aTeNbHOW YacTH 00pa3oBaTeNbHOM

2. MECTO JUCIHHUTILIMHBI B CTPYKTYPE OBPA3OBATEJILHOM

B Ttabmuue 1 mpencraBieH nepeueHb KOMIETEHLMH C YKa3aHMEM IE€peuHs JUCLUIUIMH,

(hopMUPYIOITUX 3TU KOMIIETEHIINU coTiacHo yaeOnomy miany OITOIT

Tabmmma 1
Kon HaunmenoBanue [IpenmecTByromme [Tocnenytromue
KOMIIETSHITUHU | KOMIIETCHITUH, JUCITUTIITUHBI, JUCITATIITAHBI,
dbopmupyemoii B pamkax | GopMuUpyIOIIHe bopMupyrome yKazaHHYIO
OCBOEHUS JUCLUIIIIUHBI YKa3aHHYIO KOMIIETEHIUIO
KOMIIETEHIUIO
OIIK-1 CrocobeH MpUMEHSTh HNudopmarnka DIEeKTPOTECXHHKA,
€CTCCTBCHHOHAYYHbIC 1 OJICKTPOHUKA U CXEMOTCXHHKA
00IIenHKCHEPHBIE 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 BBIIIYCKHOU
KBaNTU()UKAITMOHHOW PabOTHI,

BKJTFOYAst MOJATOTOBKY K
mporenype 3aIUTHI u
MIPOIENYPY 3aIIUTHI

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




HepequL ITaHUPYEMBIX PE3YJIbTATOB O6y‘-IeHI/I$I, COOTHCCCHHBIX C INIAHUPYCMBIMU PEIYJIbTaTaMU
OCBOCHHSI OCHOBHOM MPo(eCCHOHAILHON 00pa30BaTeIbHOM MPOTPaMMBbl HAIIPABJICHUS TTOJATOTOBKH,
NpeACTaBiIeH B Tabnue:

Kox n nHaumeHoBaHue Kox n HamMeHOBaHHE HHAMKATOPA JIOCTHKEHHUSI KOMIIETCHIINU
KOMITETEHIIUU

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

001 eHHKEeH epHBIC 3HAHUS,
METOJIbl MAaTEMaTUYECKOr0
aHaIM3a U MOJICITMPOBAHUS,
TEOPETUIECKOro 1
IKCIIEPUMEHTAIbHOTO
MCCIICIOBAHMS B
poheCCHOHATILHOU
JIeATEIbHOCTH;




3. OFBEM JUCHUILIMHGBI 1 BUJbI YYEEHOM PABOThHI

OYHASA ®OPMA OBYYEHMUA

Bua yueOHol# padoThI Bcero Cemectp
1 2
OO0uasi Tpy10€éMKOCTb AU CHUNIIHMHBI 216 gac 108 gac 108 gac
6 3.e. 3 3.e. 3 3.e.
KonTakTHas paGora ¢ npenogaBareieM (Bcero) 112 64 48
B ToMm unce:
Jlexuun 48 32 16
[TpakTrueckue / ceMHHAPCKUE 3aHSATHS - - -
JlabopaTopHbIe 3aHATHS 64 32 32
Koncynprannn - - -
CamocTosiTeJibHasi padoTa (Bcero) 68 44 24
B mom yucne (ecau ecmw):
Pacuemno-epagpuueckas paboma - - -
Konmponvuas paboma - - -
Pegpepam / acce / doxknao - - -
HUnoe 68 44 24
Bua npomexyToyHO#M arTecTanuM (3a4eT, IK3aMeH) DK3aMeH 3auer DK3aMeH
(36) (36)
3AOYHAS ®OPMA
Bua yuyeOHoi padoThI Bcero Cemectp
1 2
Oo0masi Tpy10éMKOCTb AU CHUILIHHBI 216 gac 108 gac 108 yac
6 3.c. 33.e. 33.e.
KonTakTHasi padora ¢ npenogaBarejieM (Bcero) 20 12 8
B ToMm uucie:
Jlexmn 8 6 2
[IpakTrueckue / ceMHUHApPCKUE 3aHATHUS - - -
JIaGopatopHbIe 3aHATHS 12 6 6
Koncynpranuu - - -
CamocrosiTesqbHasi padora (Bcero) 160 96 64
B mom uucne (eciu ecms):
Kypcosoti npoexm / paboma - - -
Pacuemno-epagpuueckas paboma - - -
Konmponvuas paboma - - -
Pegepam / scce / doxnao - - -




Bua yueOHo# padoThl Bcero Cemectp
1 2
Hnoe 160 96 64
Buja npomexyTouHoili aTTecTanuu (3a4eT, IK3aMeH) DK3ameH 3auer DK3aMeH
(36) (36)
OYHO-3A0YHASA ®OPMA
Bua yueOHoi#i padoThl Bcero Cemectp
1 2
Oo0masi Tpy10€éMKOCTb AU CHUNIIHMHBI 216 gac 108 gac 108 gac
6 3.e. 3 3.e. 3 3.e.
KonTakTHas padora ¢ npenogaBareieM (Bcero) 48 24 24
B ToMm unce:
Jleximn 24 12 12
[TpakTryeckue / cCeMHHAPCKUE 3aHATHUS - - -
JlaGopaTopHBbI€ 3aHATHS 24 12 12
Koncynpranumn - - -
CamocTosiTeJibHasi padoTa (Bcero) 132 84 48
B mom uucne (eciu ecms):
Kypcosoui npoexm / paboma - - -
Pacuemno-epagpuueckas paboma - - -
Konmponvuas paboma - - -
Pegpepam / scce / ooknao - - -
HUnoe 132 84 48
Bua npoMexxkyTouHoOi arrecramum (3a4eT, IK3aMeH) DK3ameH 3auer DK3aMeH
(36) (36)
4. CTPYKTYPA U COAEPKXAHUE INCHUII/INHBI
4.1. KAJIEHIAAPHO-TEMATHYECKOE IIJTAHUPOBAHUE
OYHASA ®OPMA OBYYEHUS
No KonuyecTBo yacoB Ha
n/m nabop dopma
Tema MPAaKTUYECKHUE | aTOPH | CaMOCTOSITE KOHTPOJIIS
JEKIUU | /CeMHHApCKUe 3 JTBHYIO
3aHSITHS 3aHIT paboty
usi
Cemectp 1
Pasnen 1. Mexanuka.
1 | Tema 1.1. Kunemaruxa. | 2 | | | 2 tect ACT




2 | Tema 1.2. lunamuka. 2 tect ACT
3 | Tema 1.3. MoMeHT uMmyibCa. 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
Paznen 2. TepmonnHaMuka M MoJieKyJIsipHas pU3HKa
8 | Tema2.1. 2 2 tect ACT
DOEeHOMEHOJIOTUYECKAs
TEPMOAMHAMHKA
9 |Tema 2.2. MonekynspHo- 2 2 tect ACT
KHHETHYECKasi TCOPUS
10 | Tema 2.3. Craructudeckas 2 tect ACT
¢buznka
11 | Tema 2.4, DneMEeHTHI 2 2 tect ACT
(bM3UYECKON KHHETUKH
12 | Tema 2.5. 2 tect ACT
MakpOoCKOTTMYECKUE CUCTEMBI
BTN oT TETUIOBOTO
paBHOBECHS
Pasnen 3. DiieKTpuyecTBO M MarHeTU3M
13 | Tema 3.1. Dnekrpocraruka 2 4 tect ACT,
OTYET M0
nabopaTopHOi
pabote
14 | Tema 3.2. IlpoBOogHHMKH B 2 2 tect ACT,
ANMEKTPUIECCKOM I10JIe OTYET M0
nabopaTopHOi
pabote
15 | Tema 3.3. JludneKkTpuku B 2 2 tect ACT,
ANEKTPUICCKOM I10JIe OTYET M0
nabopaTopHOI
pabore
16 | Tema  3.4. IlocTosHHBIH 2 4 tect ACT,
ANEKTPUYECKUI TOK OTYEeT 1O
nabopaTopHOH
pabote
17 | Tema 3.5. MarautocraTuka 2 2 Tect ACT,
OTYEeT 1O
nabopaTopHOH
pabote
18 | Tema 3.6. MarnuTHO€ TOJIE B 2 2 tect ACT
BEIIECTBE
19 | Tema 3.7. DnexkTpoMarHuTHas 2 2 tect ACT
WHIYKIHS
20 | Tema 3.8. VYpaBHeHMSs 2 2 tect ACT




\ Makcsesuia

Hroro 1 cemectpy 32 32 44 3a4er
Paznen 4. Kosiebanusi 1 BOJIHBI, ONTHKA.
21 | Tema 4.1. T'apmMoHHYeckue 2 4 1 tect ACT,
KoJIeOaHUS OTYET TI0
naboparopHO
pabote
22 | Tema 4.2. BosHbI 1 4 1 Tect ACT,
OTYET TI0
naboparopHOt
pabote
23 | Tema 4.3. HWarepdepenius 1 4 1 tect ACT,
BOJTH. OTYET TI0
naboparopHOMt
pabote
24 | Tema 4.4. Indpaxumst BOJIH 1 1 tect ACT
25 | Tema 4.5. Ionspu3zarus BOJH 1 1 tect ACT
26 | Tema 4.6. Ilomomienue u 1 1 tect ACT
JIMCTIEPCHUS BOJTH
27 | Tema 4.7. Henuneitasie 1 1 tect ACT
TIPOIIECCHI B ONITHKE
Pasnea 5. KBanToBasi pusuka
28 | Tema 5.1. KBauroBrle 1 4 1 tect ACT,
CBOMCTBa OTYET I10
AIEKTPOMArHUTHOTO naboparopHOH
W3ITYYCHUS pabote
29 | Tema 5.2. 1 1 tect ACT,
DKCnepuMEHTAIIbHBIC TaHHBIC OTYET M0
0 CTPYKTYpE aTOMOB. naboparopHO
pabote
30 | Tema 5.3. DJeMeHTbI 1 2 tect ACT
KBaHTOBOI MEXaHHKH
31 | Tema 5.4. KBanroBo- 2 tect ACT
MEXaHHYECKOe OIHCaHUE
aTOMOB
32 | Tema  5.5. OnTtuueckue 2 tect ACT
KBaHTOBBIC TCHEPATOPHI
33 | Tema 5.6. OIEeMEHTHI 1 2 tect ACT
KBaHTOBOI CTAaTHCTUKU
34 | Tema 5.7. DneMeHTsl PpU3UKU 2 tect ACT
TBEP/IOTO Telna
Pasnen 6. AAnepnas pusuka.
35 | Tema 6.1. OJIeMEHTHI 1 2 Tect ACT,
KBaHTOBOW MUKPO(U3UKH OTYEeT 1O
nabopaTopHOH
pabote
36 | Tema 6.2. DneMmeHTapHbIE 1 1 tecT ACT,
YaCTHUIIBI OTYET 10
nabopaTopHOH
pabote
37 | Tema 6.3. KocMuueckue J1yuu 1 1 tecT ACT

Pasnen 7. @usnyeckasi KapTHHA MHpPa




38 | Tema 7.1. CoBpemeHHas 1 1 tect ACT
Hay4yHasi KapTHHA MHpa
Hroro 2 cemectpy 16 32 24 Ok3ameH (36)
3AOYHAS ®OPMA
Ne KonnuectBo yacoB Ha
n/n 1abop ®opma
Tena NPaKTUYECKUE | aTOpH | CaMOCTOSTE KOHTPOJIS
JeKIMH | /CeMHUHApCKHe 13(S JTHHYIO
3aHSTUS 3aHAT paboty
ust
Cemectp 1
Pasnea 1. MexaHuka.
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. Dueprust 4 tect ACT
5 | Tema 1.5. JlnHamuka 5 tect ACT
BpAIIATeIHbHOTO JBIKEHUS
6 | Tema 1.6. DeMeHTbI 5 tect ACT
MEXaHHKH CIUIONIHBIX CpeJl
7 | Tema 1.7. PensTuBucTCckKas 5 tect ACT
MEXaHHKa
Pasnen 2. TepmoanHaMuka M MoJIeKyJIsipHas pusuka
8 | Tema 2.1. 5 tect ACT
deHOMEHOIOTHYecKast
TEPMOIMHAMHKA
9 | Tema 2.2. MonekymsipHO- 5 tect ACT
KUHETHYECKAsi TEOPHS
10 | Tema 2.3. Craructuueckas 5 tect ACT
¢dusuka
11 | Tema 2.4. DJeMEeHTHI 5 tect ACT
(bu3nYeCcKoil KHHETUKU
12 | Tema 2.5. 5 tect ACT
MakpoCKOITUYeCKUEe CUCTEMBI
BTN oT TEIUIOBOTO
paBHOBECHS
Pasgen 3. DineKTpU4ecTBO M MATHETH3M
13 | Tema 3.1. DnekTpocTaruka 1 2 5 tecT ACT,
OTYeT MO
nabopaTopHOH
pabote
14 | Tema 3.2. IIpoBOomHUKM B 1 5 tect ACT,
ANEKTPUIYECKOM I10JIE OTYeT MO
nabopaTopHOH
pabote
15 | Tema 3.3. JIudnexkTpukud B 1 5 tecT ACT,
ANEKTPUIECKOM I10JIE OTYeT MO

nabopaTopHOH




pabote

16 | Tema 3.4. IlocTosHHBII 1 5 tect ACT,
AIEKTPUUYECKUNA TOK OTYET IO
nabopaTtopHOH
pabote
17 | Tema 3.5. MaraurocraTuka 5 Tect ACT,
OTYET I10
naboparopHOit
pabote
18 | Tema 3.6. MaruuTHO€ IOJIC B 5 tect ACT
BEILICCTBE
19 | Tema 3.7. DnekTpoMarHuTHas 5 tect ACT
WHTYKIHS
20 | Tema 3.8. YpaBHEHHS 5 tect ACT
Makcgerna
Hroro 1 cemectpy 2 96 3aueT
Paznen 4. Kosiebanusi M BOJIHBI, ONITHKA.
21 | Tema 4.1. TapMoHWYecKue 1 3 tect ACT,
KOJIeOaHus OTYET IO
nabopaTtopHOit
pabote
22 | Tema 4.2. BosHEBI 3 tect ACT,
OTYET I10
nabopaTopHOit
pabote
23 | Tema 4.3. HnurepdepeHius 3 tect ACT,
BOJIH. OTYET I10
nabopaTopHOI
pabote
24 | Tema 4.4. ludpakuus BoH 3 tect ACT
25 | Tema 4.5. Tlonspu3zanust BOJIH 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
Paznea 5. KBanroBasi puzuka
28 | Tema 5.1. KBaHTOBEIE 0,5 3 Tect ACT,
CBOICTBA OTYET I10
ANIEKTPOMArHUTHOT'O 1a00paToOPHOM
W3ITYYCHUS paboTe
29 | Tema 5.2. 3 Tect ACT,
DKcIeprUMeHTAlIbHbIE TaHHbIE OTYET I10
O CTPYKTYpE aTOMOB. nabopaTropHOit
pabote
30 | Tema 5.3. DIIeMEHTHI 4 tect ACT
KBAaHTOBOW MEXaHHUKU
31 | Tema 5.4. KsanToBo- 4 tect ACT
MEXaHHUYECKOE ONHMCaHue
aTOMOB
32 | Tema 5.5. Onruueckue 4 tect ACT
KBAHTOBBIE TEHEPATOPHI
33 | Tema 5.6. DIIeMEHTHI 4 tect ACT




KBAaHTOBOU CTAaTUCTUKHU

34 | Tema 5.7. DneMeHTsl pU3UKU 4 tect ACT
TBEPJIOTO Telia
Pa3gen 6. fAnepuas pusnka.
35 | Tema 6.1. DIeMEeHTBI 0,5 4 tect ACT,
KBaHTOBOW MHKPO(DU3HKHU OTYET TI0
naboparopHOit
pabote
36 | Tema 6.2. DieMeHTapHBIC 4 tect ACT,
YJaCTHIIBI OTYET TI0
nabopaTropHOMt
pabote
37 | Tema 6.3. Kocmudeckue yqu 4 tect ACT
Pasnen 7. dusuyeckass KApTHHA MHPA
38 | Tema 7.1. CoBpemeHHas 4 tect ACT
HayJYHass KApTHHA MHpPa
Hroro 2 cemectpy 2 6 64 Dk3ameH (36)
OUYHO-3A0YHASA ®OPMA
No KonuuectBo yacoB Ha
n/n n1abop ®opma
Tena MPAKTHYECKHUE | aTOPH | CaMOCTOSITE KOHTPOJIS
JICKIIMH | /CeMHUHApPCKHe 13(S JTHHYIO
3aHATHUS 3aHSAT paboty
usi
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 uMITyNbCa. 1 4 tect ACT
4 | Tema 1.4. DHeprust 4 tect ACT
5 | Tema 1.5. JnHamuka 2 4 tect ACT
BpAaIlaTeILHOTO TBUYKCHUS
6 | Tema 1.6. DNEMEHTBI 4 tect ACT
MEXaHHKH CIUIONIHBIX CPeJl
7 | Tema 1.7. PensruBucrckas 4 tect ACT
MEXaHHKa
Pasgen 2. TepmonnHaMuKa M MOJIEKYJIsIpHAs (PU3HKA
8 | Tema 2.1. 1 4 tect ACT
deHoMeHOIoTnYecKast
TEPMOTMHAMHKA
9 | Tema 2.2. MonekyispHo- 1 4 tect ACT
KMHETUYECKasi TeOpusl
10 | Tema 2.3. Craructuyeckas 4 tect ACT
¢u3nka
11 | Tema 2.4. DJeMEHTHI 1 4 tect ACT
(bu3nYeCKOl KHHETUKH
12 | Tema 2.5. 2 4 tect ACT

MaKpOCKOHI/I‘-ICCKI/IC CHUCTCMBI




BIaIn oT TCIIJIOBOTI'O

paBHOBECHS

Pasnen 3. DiekTpu4ecTBO U MArHeTHU3M

13 | Tema 3.1. Dnekrpocraruka 2 2 4 tect ACT,
OTYET 10
naboparopHOit
pabote
14 | Tema 3.2. IIpoBomHUKH B 2 4 tect ACT,
ANEKTPUIECKOM I10JIE OTYET MO
naboparopHOit
pabote
15 | Tema 3.3. [ludnekTpuxku B 2 4 tect ACT,
ANMEKTPUIECKOM IT0JIE OTYET 10
nabopaTropHOM
pabote
16 | Tema 3.4. IlocTosHHBII 3 2 4 tect ACT,
ANEKTPUIECKUHA TOK OTYET TI0
nabopaTtopHOit
pabote
17 | Tema 3.5. MaraurocraTika 2 5 tect ACT,
OTYET T0
nabopaTtopHOit
pabote
18 | Tema 3.6. MaruuTHO€ moJIE B 5 tect ACT
BEIIECTBE
19 | Tema 3.7. DnekTpomMarHuTHAs 5 tect ACT
WHTYKIIHS
20 | Tema 3.8. VYpaBHeHUst 5 tect ACT
Makcgeinna
Hroro 1 cemectpy 12 12 84 3a4eT
Pa3nen 4. Koe6anus 1 BOJIHbI, ONITHKA.
21 | Tema 4.1. T'apmoHHYecKHE 5 6 2 tect ACT,
KoJIeOaHHs OTYET MO
nabopaTopHOit
pabote
22 | Tema 4.2. Bonnbl 2 tect ACT,
OTYET M0
nabopaTopHOit
pabore
23 | Tema 4.3. HHrepdepeHius 2 tect ACT,
BOJTH. OTYeT MO
nabopaTopHOH
pabote
24 | Tema 4.4. lucdpaxumst BoIH 2 tect ACT
25 | Tema 4.5. Ionsipuzanus BoJIH 2 tect ACT
26 | Tema 4.6. Ilormomenue u 2 tect ACT
JMCTIEPCHS BOITH
27 | Tema 4.7. Henuneiinsie 3 tect ACT
MIPOIECCHI B ONTHKE
Pa3gen 5. KpantoBasi pusnka
28 | Tema 5.1. KpantoBble | 5 6 3 | Tect ACT,




CBOMCTBa OTYET 1O
SNEKTPOMArHUTHOTO naboparopHOH
W3ITYyYEeHUS pabote
29 | Tema 5.2. 3 tect ACT,
DKCIIepUMEHTATLHBIC TAHHBIC OTYET TI0
0 CTPYKTypE aTOMOB. naboparopHO
pabote
30 | Tema 5.3. DeMEeHTHI 3 tect ACT
KBaHTOBOW MEXaHUKHU
31 | Tema 5.4. KBanToBO- 3 tect ACT
MEXaHU9ICCKOE OTIMICAaHHE
aTOMOB
32 | Tema 5.5. Onruyeckue 3 tect ACT
KBaHTOBBIC TCHEPATOPHI
33 | Tema 5.6. DJIeMEeHTHI 3 tect ACT
KBAaHTOBOW CTaTHUCTUKH
34 | Tema 5.7. DeMeHTHI (PU3UKH 3 tect ACT
TBEPJIOTO TeJia
Pasznen 6. Anepuas ¢pusuka.
35 | Tema 6.1. DIIeMEHTHI 2 3 tect ACT,
KBaHTOBOH MHUKPO(PH3HKH OTYET TI0
nabopaTtopHOit
pabote
36 | Tema 6.2. DieMmeHTapHbBIC 3 tect ACT,
YaCTHIIBI OTYET MO
nabopaTopHOit
pabote
37 | Tema 6.3. Kocmuieckue aydu 3 tect ACT
Pasnen 7. ®usnyeckasi KapTuHa MUpa
38 | Tema 7.1. CoBpemeHHas 3 tect ACT
Hay4YHasl KApTUHA MHpa
Hroro 2 cemecTpy 12 12 48 Dx3aMeH (36)

4.2.  KPATKOE COAEPKXAHUE JIJEKHUMOHHOI'O KYPCA

Paspen 1. Mexanuka.

1.1. Kunemaruka.

OCHOBHBIE KHHEMAaTUYECKUE XapaKTEPUCTUKU KPUBOJIMHEUHOIO JBUXKEHUS: CKOPOCTh M
yckopenue. HopmanbHOE M TaHreHuuaiabHOe yeckopeHue. Knunemaruka BpallaTeabHOTO JBUKEHUS:
yIJoBasg CKOPOCTb U YIJIOBOE YCKOPEHHUE, MX CBSI3b C JIMHEHHON CKOPOCTBIO U YCKOPEHHUEM.
[IpoctpanctBo u Bpemst B MexaHuke HpioToHa. CUCTeMBl KOOPIMHAT W HX MPeoOpa3OBaHMUIL
DuU3NYECKUI CMBICI IPOU3BOIHON U UHTETpaJIa.

1.2. Ilunamuka.

NuepumnaneHble cucTeMsbl OTCUeTa W IepBbli 3akoH HproroHa. Bropoit 3akoH HerotoHa.
Macca, umnyinsc, cuia. YpaBHEHUE IBUKCHHS MaTepUalbHOW TOYKU. Tpetui 3akoH HeroToHa u
3aKOH COXPAaHEHUsI HMITYJIbCa. 3aKOH BCEMHUPHOro TAroTeHus. CHIlbl  CONPOTHUBIICHUS.
HNuterpupoBanue ypaBHEHHUM JBWKEHHUsS, POJb HAaYaJIbHBIX YCIOBUM. LIeHTp macc MexaHHMUYeCcKOH
CUCTEMBbI, 3aKOH JIBM)KEHMs IIeHTpa macc. J[BukeHue Tenl ¢ nepeMeHHOM Maccoil. CBsi3p 3aKoHa
COXpaHEHUsI UMITYJIbCa C OJHOPOAHOCTBIO MPOCTPAHCTBA. [ paHUIBl MPUMEHUMOCTH KIACCUYECKOMN
MEXaHUKHU.

1.3. MoMeHT ummybca.



MoMEHT uMITysnbca MaTEpUAIBHOW TOYKM M MOMEHT MEXaHUYECKOM CHCTeMbl. MOMEHT
CWJIBL. 3aKOH COXpPaHEHMsI MOMEHTa MEXaHUUYECKOM cUCTEMBI. [[BHKEHME B 110JI€ LIEHTPAIbHBIX CHUIL
3axonsl Kerepa. CBsi3b 3aKk0HA COXpaHEHUS] MOMEHTA UMITYJIbCa ¢ U30TPOITHOCTHIO IIPOCTPAHCTBA.

1.4. Dueprusi.

Cuina, pabota ¥ moTeHUManbHas >Heprus. KoHcepBaTUBHBIE U HEKOHCEPBATHUBHBIC CHIIBL
Pabota m kuHeTHWYecKas PHEPrus. 3aKOH COXPAHEHHUsS TOJHOW MEXaHHMYECKOH SHEpruH B IOJIE
MOTEHIUATBHBIX CUI. CBS3b MEXIY CWIOW M MOTCHIMAJIbHOW SHEprueil. ['paaueHT craaspHOM
¢ynkuuu. CronkHoBeHust Ten. Heympyroe m aOcomoTHO ympyroe crosikHOBeHHE. CBs3b 3aKOHA
COXPAHEHUS SHEPTUU C OJHOPOJHOCTHIO BPEMEHH.

1.5. JlunamuKka BpaImaTeabHOTO JBUKEHUS.

VYpaBHeHHE BpalEHUS TBEPIOrO Tejla BOKPYI 3aKpEIUIEHHOM och. MOMEHT HHEpLMH.
®opmyna IlreitHepa. KuHeTndeckass sHeprusi BpalIarOUIIErocsi TBEPJAOTO Tena. [ 'mpockonuveckue
cuiIbl. ' MPOCKOMIBI M MX PUMEHEHHE B TeXHUKE. YTibl Dinepa. Tensop unepuuu tena. [Ipeneccus
U HyTanusi rupockona. HemHepuuanabHble CHCTEMBI OTCYETa. DJIEMEHTHI KJIACCHUYECKOW Teopuu
rpaBuTanuu. [IpuimBsbI.

1.6. DneMeHThl MEXaHHUKH CIUJIONIHBIX CPel.

OO6mue cBoicTBa KXUAKOCTEH W Ta3oB. CTallMOHApPHOE TEYCHHE HJICATHHOM KUIKOCTH.
VYpasuenue bepnymnu. Ynpyrue HamnpspkeHuss uw aedopmanii B TBepaoMm Tene. 3akoH ['yka.
Mopayne HOnra. Kosddumument Ilyaccona. KunemaTumdeckoe ommcaHue ABUKEHHUS KUIKOCTH.
Bekropasie moss. [IoTok ¥ MUPKyIALMs BEKTOPHOTO TOJsA. YPAaBHEHUS JBUIKEHUS M PAaBHOBECHUS
KUAKOCTU. DHEprus ynpyrux aedopmaiuii teepaoro tena. Bsaskas xkuakocts. Cuibl BHYTPEHHETO
TpeHus. CTalMoHapHOe TedeHue BA3KOHM JKUAKOCTH. JlamuHapHOe M TypOYyJIE€HTHOE IBHKEHHE.
Uucno Peitnonpaca. JloboBoe conmpoTuBieHne mpu 00TEKaHUH TEJl.

1.7. PensTuBHCTCKAas MEXAHMKA.

[IpuHnum  OTHOCHUTENBHOCTH W mpeoOpazoBanus [amwiies. DKcnepuUMEHTaIbHBIC
o6ocHoBaHus crieruanbHON Teopuu oTHOcuTeabHOCTH (CTO). Tloctymarer CTO. OTHOCHTENBHOCTH
OJIHOBPEMEHHOCTH U mpeoOpazoBanus Jlopenma. CokpalrieHue JUIMHBI U 3aMelJIeHHEe BPEMEHU B
JBIDKYIIMXCSA CUCTeMax oTcyeTa. PenaruBucTckuil ummynsc. Bzaumocsizb Maccsl u sHeprun. CTO
U snepHas ’Hepretuka. [IpeoOpazoBanmne CKOPOCTEH B PEISTUBUCTCKON kKnHemaTuke. CoXxpaHeHHE
PENSATUBUCTCKOrO UMITyJIbca. PensiTuBUCTCKass sHEprus. YeTblpeXMepHOe MpPOCTPaHCTBO-BpPEMS U
€ro MCeBAOEBKIMJOBAa MeTpuka. [loHATHE  penaTMBUCTCKOrOo  HHTEepBasia. Jlnarpammsl
MuHkoBckoro. CTOJKHOBEHHUSI PEISATUBUCTCKUX YACTHULL.

Paznen 2. TepMmoaumHamuka U MOJICKYJIsipHast (hpU3UKa.

2.1. ®eHOMEHOIOrnYecKast TEPMOANHAMMKA.

TepmonuHamuueckoe paBHOBecMe U Temmeparypa. HyneBoe Hayano TepMOJMHAMHKHU.
OMnupuueckas TemneparypHas mkana. KBasucrarndeckue HpoLecChl. YpaBHEHUE COCTOSHHUS B
tepmoauHamuke. OOpatumbie U HeoOparumble mpoliecchl. IlepBoe Hadaao TEPMOIMHAMUKH.
TenmnmoemkxocTs. YpaBHeHue Maiiepa. WM3oxopuueckuii, wu300apuuecKuil, H30TEPMUUECKUII,
annabaTuyecKuii TpoIecchl B HIeanbHBIX Tazax. [IpeoOpa3oBaHue TEMIOTHI B MEXaHUYECKYIO
paboty. Lukn Kapuo u ero xosddunreHTt nomaezHoro neicTBus. IHTpomnusi. CBsi3b TEIIOEMKOCTU
UJCAIbHOTO Tra3a C YHUCIOM cTeneHeill cBoOoabl Monekyna. [lomutpornmueckuil mporecc W ero
yacTHble ciy4yau. TepMoJMHAMHYECKHME TOTEHUMadbl U ycloBHUs paBHOBecus. DazoBbie
npespamieHus. YpaBHenue Kianeiipona-Knaysuyca. Peanpnble rasel. YpaBHeHue Ban-gep-
Baanwca. Kputnueckas wusorepma. Oddexr [xoyns-Tomcona. Knaccuueckas Teopus
TEIUIOEMKOCTH TBEpAbIX Teia. 3akoH [lromonra u Iltu. Xumudeckuid mNOTEHIMAN. YCIOBHUS
XUMHUYECKOTO paBHOBecus. Jluarpammbl coctosHuil. @a3pl U ycloBUS paBHOBecHs (ha3.
TepmoanHamuKka TOBEPXHOCTH paznena AByX (a3. IloBepXHOCTHBIE SHEpPrus U HaTSHKEHUE.
Kanunnsipasie siBnenus. TepMoauHaMiKa HEOOPATUMBIX MPOIIECCOB.

2.2. MonexkynsipHO-KHUHETUYECKAsl TEOPHSL.

Hasnenue ra3a ¢ Touku 3peHus MKT. Csi3b TEMIOEMKOCTH C YUCIIOM CTETEeHeNH CBOOOIbI
MoJekyn rasa. Pacnpenenenne MakcBenna MOJEKYNn HIE€AIbHOTO ra3a. JKCIEPUMEHTAIbHOE
obocHoBaHue pacnpeneneHuss MaxkcBemia. Pacnpenenenue bonbimana u  Gapomerpudeckas



dopmyna. BeiBon pactipenenennii MakcBemuia u bosibliMana w3 yclOBUSI PAaBHOBECHOTO XapakTepa
NBUOKEHUsT MoJekya. Haubonee BeposiTHas, cpenHsAs M CPEAHEKBAApaTH4HAas CKOPOCTH.
Omnpenenenue yucia Aporajpo merogaom Ileppena.

2.3. Cratuctuyeckas (pusuka.

Maxkpo- u MuKpococTossHuS. CTaTHCTUYECKHM BEC U BEPOSITHOCTH MAaKpPOCOCTOSHUS.
®dazoBoe MpPOCTpPaHCTBO. JI[BE cCHCTEMBI B TEIUIOBOM KOHTAaKTe. OHTPOINHUS M TEMIlepaTypa.
OcHOBHOE TepMOJMHAMHUYECKOe TOXkIecTBO. Pacmpenenenne ['mbG6ca. BriBon pacmpeneneHuii
Makcgemna u boneiimana u3 pacnpezaenenus ['no6ca.

2.4. DneMeHTHl (PU3NYECKON KHHETHUKH.

SIBnenus mepeHoca. Juddysus, TEIIonpoBOIHOCTh, BHYTpEHHEE TpeHHe. bpoyHOBckoe
IBIOKEHUE. YMCIIO CTOJIKHOBEHMH W JUIMHA CBOOOJHOTO TMpolera MOJEKYyNln HACaIbHOIO Tasa.
OMnupuueckue ypaBHeHus nepeHoca: Puka, Oypbe u HproToHa. Pemakcanus K COCTOSIHHIO
paBHOBecus. Csi3b auddy3un ¢ OPOYHOBCKUM JBMKEHHEM. UyBCTBUTEIBHOCTh U3MEPHUTEIIBHBIX
npuoopos. [lymel. [Ipunnun On3arepa.

2.5. MakpockonM4ecKue CUCTEMbI BJAJIA OT TEIJIOBOTO PaBHOBECHSI.

OTKpbITBIE JUCCUMATHBHBIE cucTeMbl. CaMoopraHusanus B OTKPBITBIX CHUCTEMax, poJib
HenuHenHocTH. ®aykryauuu. budypkanum u katactpodsl. Wpeu cunepretuxu. Ilpumepst
CaMOOPTraHU3alMK B )KUBOU M HEXKMBOM NpUpoJe. [nHaMuaeckuil xaoc.

Paznen 3. DneKTpU4eCcTBO U MarHETU3M.

3.1. DnekrpocraTuka.

3akoH Kynona. Hanpsk€HHOCTh M MOTEHIMAN JIEKTpocTaThdeckoro nojst. Teopema ["aycca
B MHTErpaibHON (opMe U ee MpUMEHEeHHUe JUIsl pacueTa 3jeKTpuueckux nosieil. Teopema ["aycca B
muddepenunanbHoi popme. JluBeprenuus BekTopHoro mnois. Teopema CTOKca B MHTErpajibHOM U
muddepentimansaoit dopme. Lupkynsmus w1 poTop BEKTOpHOTO mojs. YpaBHeHus I[lyaccona u
Jlannaca st norennuana. Teopema UpHioy.

3.2. [IpOBOJTHUKY B SJIEKTPUYECKOM IOJIE.

PaBHOBecne 3apsanoB B mpoBoigHuKe. OCHOBHAs 3amada AIIEKTPOCTATUKH IIPOBOJHUKOB.
OKBUIIOTCHLUAIbHBIE TIOBEPXHOCTH MU CHJIOBBIC JIMHHMHM DJICKTPOCTATHYECKOTO IOJIA MEXIY
IIPOBOJHHUKAMU. DJIEKTPOCTATHYECKAsl 3auTa. EMKOCTh IPOBOJHUKOB M KOHACHCATOPOB. DHEPIHUs
3apsHKEHHOTO  KOHJEHCATOpa. OHEpPrus B3aUMOACHCTBHSA DIEKTPUYECKHUX 3apsaoB. OJHEprus
CHCTEMBI 3apsUKEHHBIX TPOBOIHUKOB. OOBEMHAsl INIOTHOCTh SHEPIHHU AJIEKTPOCTATUYECKOTO MOJIS.

3.3. IupAeKTpUKHU B SJIEKTPUYECKOM TIOJIE.

ONEeKTpUUYECKOE MOJe JUNOJA. JMnosap BO BHEMIHEM d3JeKTpuueckoM mnose. Iomspusanus
IUAIEeKTpUKOB. OpHEHTAMOHHBIH U Je(OopMalMOHHBI MeXaHU3Mbl MnoJsisApu3auuu. Bekrop
JIEKTPUUYECKOTO CMEIIEHUs (2JIeKTpUYecKod MHAyKuuu). JlusnekTpudeckas MPOHHUIIAEMOCTh
BEILECTBA. JJIEKTPUYECKOE II0JI€ B OJHOPOJHOM JUVIEKTpuKe. PasznoxkeHue Moisi CHUCTEMBI
AIEKTPUYECKUX 3apsioB 10 MYJIbTUNONAM. [IUIIONBHBIA MOMEHT CUCTEMBI 3apsnoB. Bekrtop
noJisipu3auuu (HMOJSIPU30BAHHOCTH) JMAJIEKTPUKAa M €ro CBs3b C OOBEMHOM M IHOBEPXHOCTHOM
IUIOTHOCTBIO CBSI3aHHBIX 3apsiioB. BeKTOp 31eKTpruuecKkoro cMeleHus (3JeKTpUIecKO HHIYKIUN).
JudnexTpuueckas BOCHPUMMYUBOCTD M JUAJIEKTPUYECKAs IPOHMIIAEMOCTh MJs TOJSAPHBIX U
HEMOJISIPHBIX AUNIEKTPUKOB. OOBbEeMHasl INIOTHOCTh SHEPIHU AIEKTPUUYECKOTO T0JI B TUAJICKTPUKE.
I'pannyHble yCIOBHUS A1 BEKTOPOB HANpPSKEHHOCTU JJIEKTPUYECKOTO IOJSA U DIIEKTPUYECKOTO
cMmeleHus. BHyTpeHHss 1 cBOOOIHAS SHEPTUsl IUAJIEKTPUKOB BO BHEIIHEM 3JIEKTPOCTATUYECKOM
nosie. YcCIOBHE TEPMOJAMHAMHUYECKOTO pPAaBHOBECHS B AMIJIEKTpUKaX. [Ibe302nekTpuku u
CETHETONIEKTPUKH ((eppOITEKTPUKH).

3.4. TIocTOSIHHBII 2JIEKTPUYECKUN TOK.

Cuna ¥ IIOTHOCTH TOKA. YPAaBHEHHE HENPEPBHIBHOCTH JJIS IJIOTHOCTU TOKa. 3akoH Oma B
UHTETpaJbHON U nuddepeHmanbHoi popmax. 3akoH [xoyns-Jlenna. 3akon Bunemana-®panna.
DONeKTpoJBMKYIIas cwia ucToyHuka Toka. IIpaBunma Kupxroda. Kiaccuueckas Tteopus
ANIEKTPONPOBOIHOCTH MeTauioB (teopust Jpyne- JlopeHma), ycinoBus €€ HPUMEHHUMOCTH U
IIPOTUBOPEUUSI €  OKCIEPUMEHTAIBHBIMM  pe3yilbTaTaMd. MakcBEUIOBCKas — pejakcanus
HEOJHOPOJHOCTH 3aps/ia B IPOBOJAHUKE. DIIEKTPUUECKUM TOK B ra3ax U )KUJIKOCTSX.

3.5. MaraurocraTuka.



MarautHoe B3aUMOJICHICTBUE IOCTOSHHBIX TOKOB. BEKTOp MarHUTHOM MHIYKUMH. 3aKOH
Awmrnepa. Cuna Jlopenua. [[BrwxeHue 3apsioB B JIEKTPUUECKUX U MAarHUTHBIX MOJsX. 3aKoH buo-
CaBapa-Jlannaca. Teopema 0 HUPKYJISAIUHU (3aKOH MOJHOTO TOKa). MarHUTHOE MOJIEe ABMXKYIIETOCS
3apsna. [loTok M HUPKyIAUMs MarHUTHOro mosst. /{uBepreHuus M poTOop BEKTOpAa MarHUTHON
WHIYKIUU. [[BHKCHHE 3apsHKEHHBIX YaCTHUI] B AJIEKTPUICCKUX U MarHUTHBIX Moyisix. Dddekr Xomra
U ero NpuMeHeHue. MarHeTusm Kak pessiTUBUCTCKUN AP PEKT.

3.6. MaruuTHoe 1noJje B BELECTBE.

MarHuTHOE MOJIE U MAarHUTHBIM JHUIOJIBHBII MOMEHT KpyroBoro Toka. Hamarnumuenuwe
MarHeTukoB. HampsbkeHHOCTh MarHutHoro mnoJid. MarnuTHas npoHunaemocts. Knaccuduxarus
MarHeTHMKoB. BeKTOp HaMarHWM4YeHHOCTM U €ro CBA3b C IUIOTHOCTbIO MOJIEKYJISIPHBIX TOKOB.
MarnuTtHass BOCIIPUUMYUBOCT, U MAarHUTHAsl MPOHUIIAEMOCTh. JlMaMarHeTHKH, MapaMarHeTUKU U
(deppomarnetuku. ['paHnyHbIe yCIOBHUS Ha MOBEPXHOCTH paszjesia JBYyX MarHeTukoB. OObeMHas
IUIOTHOCTh SHEPrUU MArHUTHOTO IMoJisi B BemiecTBe. Pusnyeckas NpUpoJia HAMATHUYEHHOCTH
JaMarHeTUKOB, TapaMarHeTUKOB U (heppoMarHeTHKOB.

3.7. DnekTpoMarHuTHasi UHTYKIIHSL.

DEHOMEHOJIOTHST  DJIEKTPOMarHuTHOW  MHAykuuu. IlpaBuno  Jlenma.  YpaBHeHue
anekTpoMarHuTHOM  uHAyKiuu. Camounaykuusa. WHayktuBHOCTH coneHoupa. Pabora 1o
MEPEMEIIEHUI0 KOHTypa € TOKOM B MAarHHUTHOM II0Jie. DHEpPrusi MarHuTHoro nojis. Pusnka
AIEKTPOMArHUTHOM MHAYKIMU. BuUXpeBoe anekTpuyeckoe noje. Tok cMmemeHus. PensTuBrucrckas
MIPUPO/Ia AIEKTPOMATHUTHOM UHIYKIINH.

3.8. YpaBHenust Makcaeia.

Cucrema ypaBHeHH MakcBesia B UHTErpasibHOM (popme u GU3NYECKUil CMBICI BXOISIINX
B Hee ypaBHeHUH. Cuctema ypaBHeHH MakcBemna B nuddepennuanbaoil popme. CKanspHBIA U
BEKTOPHBIN NOTEHIUANIBI JJIEKTPOMAarHUTHOTO TOJIS.

Pasznen 4. KonebaHnust 1 BOJIHEL

4.1. F'apMoHnUeCcKHEe KOJICOaHUsI.

WNneanbHblii rapMOHUYECKUN OCHMIUIATOP. YPaBHEHUE HJCATBLHOIO OCHWLIATOPAa M €ro
pemenue. AmmauTtyma, Yactota W (asa  konebanusa. OHeprusi kojeOanwii. IIpumepsr
KOoJIeOaTeIbHBIX JBWIKCHUM pa3nuuHod  (usmveckoit mnpuponasl. CBOOOAHBIE 3aTyxarolue
KoJIeOaHUsl OCHMIUIATOpA ¢ oTepsiMH. BeiHy)eHHbIe Kosiebanus. CiioxeHnue koyiebanuii (OneHus,
¢urypsl Jluccaxy). AHamuM3 W CHHTE3 KOJeOaHMIA, TOHATHE O CHEKTpe KoJjieOaHui. CBs3aHHBIC
konebanus. KowmmiekcHas ¢opMa mpeicTaBlieHUss TapMOHHUYECKHX KosieOaHuil. BekTtopHoe
omHcaHue cJoxeHus KoseOanuil. HopmanbHble MOIBI CBSI3aHHBIX OCHUJUIATOPOB. Bpems
YCTaHOBJICHUSI BBIHYXJCHHBIX KOJeOAaHUH M €ro cBsi3b C JOOPOTHOCTHIO OCHMIUISITOpA.
MopaynupoBanubeie  kosiebanus. [lapamerpuueckuii  pe3oHaHc. HenMHEWHBIH — OCIUILIATOP.
ABTOKOIE0aHUS.

4.2. BonHsbl.

BonnoBoe amxenue. Ilnockas rapmoHuueckas BOJIHBL. JlJIMHA BOJIHBI, BOJIHOBOE YHCIIO,
¢da3zoBasg CKOpOCTb. YpaBHeHHE BOJIHbI. OJHOMEPHOE BOJIHOBOE ypaBHEHHE. YIPYrue BOJHBI B
ra3ax *HUJKOCTAX U TBEPHAbIX Tenax. DneMeHThl akycTuku. Dddext Jomepa. [lonspuzanus BoH.
BonHoBoe ypaBHenue B mpocTpaHcTBe. [lmockue u cdepuyeckue 37IeKTPOMArHUTHBIE BOJHBI.
BonHoBo#1 BekTOp. BonHOBOE ypaBHEHME M7 3JEKTPOMArHMTHOro mojisi. OCHOBHBIE CBOWCTBA
AJIEKTPOMArHUTHBIX BOJIH. DHEPreTHYECKUE XapPaKTEPUCTUKHU SIEKTPOMArHUTHBIX BOJH. BekTop
[oiiHTHHra. YnapHele akyctuueckue BoJIHBL O¢dext Jormiepa. MzmydeHue 31eKTpUUYECKOTO
JTUTIOJISL, TMarpaMma HanpaBJICHHOCTHU. JlaBieHne 3JIeKTPOMAarHUTHOW BOJIHBI.

4.3. atepdepeHnns BOH.

WuTepdepeHIoHHOe o€ OT ABYX TO4YeUYHbIX McTOuHHKOB. OmnbiT FOHra. MHTepdepomerp
Maiikenbcona. MurepdepeHiinus B TOHKUX IuteHKax. Crosune BoHBI. OCHOBHOE YpaBHEHHE

uHTepQEepeHIMM,  pojib  KOTepeHTHOCTH.  BpemeHHas  (IpojoJibHAs)  KOT€PEHTHOCTb.
IIpocTpancTBeHHas (monepeyHas) KOTE€PEHTHOCTb. MHoromnyyesas UHTEepEepeHIHsL.
Wnteppepomerp Pabpu- Ilepo. 3Be3nublii uHTepdepomeTp MaiikenbcoHa. AHTHOTpaXKaroLIue
MTOKPBITUS u MHOT'OCJIOVHBIE JUDIIEKTPUYECKUE 3epKaa. WnTepdepenmus

KBa3UMOHOXPOMATUYHOTO CBCTA. (DYHKI_II/ISI KOTCPCHTHOCTH.



4.4. ludpaxius BOJIH.

[puanun [roiirenca-Openens. dudpakuus OpeHens HA NOPOCTEHIINX —Iperpaiax.
Hudpaxmuss Opaynrodepa. HudpaknuonHas pemierka Kak crekTpanbHblii mpubop. Ilonsarue o
rojorpaMueckoM METOJe TMOJIy4eHHs] U BOCCTAHOBIEHHs H300paxeHuidl. Meron 30H DpeHers.
Ammumatynsaeie u (asoBble 30HHBIE TUIAacTHHKH Dpenens. udpakuus Ppaynrodepa Ha Imemnu.
Judpaxmuss Ha MHOTHX OECHOPSI0YHO PACIONIOKEHHBIX Mperpagax. Pa3zpemaromas crocoOHOCTh
madpaknuonHoi pemerku. Judpakuus bparra. Tomorpammer Jlelita-YnarHuekca, [leHucroka.
[IpocrpancrBennas  ¢wunbrparusa. Judpakumonnas teopus uzoOpaxenuil. IlpenenbHas
pasperiaromnas CrrocoOHOCTh ONTHYECKUX Nprbopos. ['onorpaduueckas nuaTepdepoMeTpus.

4.5. [lonsipusanus BOJIH.

dopma U CTENEHb NOJISIpU3ALMU MOHOXpOMAaTH4ecKHMX BOJIH. [lonmydeHue u aHanus
JINHEMHO-TIOJISIPU30BaHHOTO cBeTa. JIMHelHoe aBynydenpenomiieHue. [IpoxoxaeHne cBera yepes
JnuHeHble (a30Bble IUIACTUHKH. VCKyccTBEHHas omnThueckas aHu30Tponus. POTOympyrocts.
DNeKTpoONTHYECKHEe M MarHuToonTtuueckue 3pgextel. OTpakeHHe M TPEeNoOMIIEHHE CBeTa Ha
rpaHule pa3zena AByX AuaeKTpukoB. @opmynsl Openens. [lonHoe oTpaxkeHue U €ro NpUMEHEHHE
B TexHuke. BoyHOBOIbl M cBeTroBonbl. bprocrepoBckoe otpaxenue. LupkynspHas ¢asoBas
AHU30TPONHS. DIEMEHThI ONTUKU AaHU30TPOIHBIX CPE U MIPOBOAIIMNX CPE.

4.6. Ilornonienune u 1ucrepcus BOJIH.

DEeHOMEHOJIOT U TIOTJIONIEHUS U AUCTIepcrn cBeTa. Mozenb cpensl ¢ aucnepeueit. @azoBas
U TpYNIoBas CKOPOCTb BOJHBI. BonHOBble makerbl. HopmanbHas W aHOMalibHas IUCIIEPCUS.
Knaccuueckas Teopus nucnepcun. Paccesinue cBera.

4.7. HenuHelHbIE IPOLECCHI B ONTHKE.

Henuneiino-ontuyeckre >QQeKxTel: camMOPOKyCUpOBKa CBEeTa, TEHepalus TapMOHUK,
rapaMeTpruiecKHe MpoLEecChl, BRIHYXKIEHHOe paccesHue. /[unamuueckas rojorpadus. OGpamieHue
BoJHOBOro  ¢ponTa. [lomyueHue CBEpPXKOPOTKMX HMMIYJIbCOB CBETa U  «TECHEpalus
CYNEpKOHTHHYYMa.

Paznen 5. KBantoBas ¢usuka.

5.1. KBaHTOBBIE€ CBOMCTBA 3JIEKTPOMArHUTHOTO M3JTyYECHUSI.

TennoBoe wuzmydeHune u JroMuHecueHUUsA. CHIEKTpalbHbIE XapaKTEPUCTUKH TEIJIOBOTO
m3nydeHus. 3akoHel Kupxroda, Credana-bosbiiMana u 3akoH cmenieHuss Buna. AOCOIIOTHO
yepHoe teno. Gopmyna Penes-J[xunca u «ynbrpaduoneroBas katactpoday. ['mmoreza KBaHTOB.
@®opmyna Ilnanka. KBaHToBoe 00BSCHEHHE 3aKOHOB TEILIOBOrO u3NmydeHus. KoprmyckymspHo-
BOJIHOBOUM ayanmu3M cBeta. Dotodrdpdext u s3dpdexkr Komnrona. YpaBHeHue ODHHIITEHHA I
dotosddekra. OmbiT bore. Topmosznoe wusnyuenue. Kiaccuueckass MoJenb 3aTyXarollero
IUMoJpHOTO ocuuiuiaTopa. EctecTBeHHas mmpuHa u dopma nuHUM u3nydeHus. OmHOpOAHOE U
HEOJHOPOJAHOE YIIUPEHUE CIIEKTPAIbHBIX JTUHUM.

5.2. DKcniepUMEHTANIbHbIE JaHHBIE O CTPYKTYpPE aTOMOB.

Mopnens atoma Tomcona. Ombitel Pesepdopna nmo paccesHuto anbda-uyactui. Snepnas
MOJIeNIb aTOMa. OMIMPHUYECKUE 3aKOHOMEPHOCTHM B aTOMHBIX crekTpax. ®opmyna banbmepa.
JluneityaTeie cnekTpsl aToMoB. KomOuHamonHsid npuHnun Putna. [puHmun cootBetcTBus bopa.
OneiT @panka-I'epua. Pe3oHancsl BO B3aMMOJEICTBUN HEUTPOHOB C aTOMHBIMU s/IpaMU M MHOHOB
C HyKJIOHAMH.

5.3. DnemMeHThl KBAaHTOBOM MEXaHUKHU.

I'unore3a ne bpoitna. Omnbitel [[PBuccona u Jlxepmepa. udpaxiuss MHKpOYacTHIL.
[Tpunuun HeompeneneHHoctu ['eif3enOepra. BosiHoBas ¢yHKIuMs, €€ CTaTUCTMUYECKHH CMBICT U
YCIIOBHSI, KOTOPBIM OHa JOJDKHA YIOBIETBOPSTH. YpaBHeHue lllpeaunrepa. KBantoBas yactuua B
OJTHOMEpHOH NOTeHIMaIbHON siMe. OHOMEpPHBIM MOTeHUUANbHBIH mopor u Oapbep. CocTosiHME
MHUKpPOYACTUIBl B KBAaHTOBON MexaHHMKE. [IOHATHME O BBIPOXKIEHUM SHEPIETUYECKUX YPOBHEM.
I'apmonunueckuit ocumsatop. Pononsl. IlpeacraBnenue (U3MUECKUX BETUYMH OIEPATOPAMHU.
OnepaTopbl KOOpPJMHAT, HUMITYJbCa, MOMEHTa HMMIYJIbCa, MOTEHUUAIbHON W KHUHETUYECKOU
SHEepruu. l'aMuUIbTOHMAH KBAHTOBOM CHCTEMBI KaK OIIEpaTOp IOJIHOM »HEpruu. Beruucienue
CpeIHUX 3HaUYeHUU U QIyKTyaruil (pu3ndeckux BETUYUH B KBAHTOBBIX cucTemMax. CTalimoHapHOE U
HecTalroHapHoe ypaBHeHue [lpenunrepa.



5.4. KBaHTOBO-MEXaHNYECKOE OIIMCAHUE ATOMOB.

Crammonapuoe ypaBHenue Illpeaunrepa s aroma Bojgopoja. BoyHOBbIE (yHKIMU U
KBaHTOBbIE uucna. [IpaBunma orOopa s kBaHTOBBIX mepexonoB. OmeiT Iltepna u [epnaxa.
Oddexr 3eemana. lllupuHa crieKTpabHBIX JMHUK atomMa Bojopoaa. COOCTBEHHBIN MEXaHUYECKUI
M MarHuTHBIA MOMEHTHI 3JIEKTpoHa B aToMe. CrnuH-opOuTambHOe B3ammojeiictBue. CTpoeHHe
aTOMOB M IIepUOAMYECKAas CuUCTeMa XuMu4deckux anemeHToB J[.M.Mengeneesa. Ilopsnok
3aM0JHEHUS JIEKTPOHHBIX 000104YeK. TOHKas CTPYKTypa CHEKTpPaJbHBIX JIMHUN aToMa BOJOPOJa.
JI>omOoBckuii  caBUr. BekTopHas  MOZENh  MHOTORJIEKTPOHHOTO  aTomMa. THWIbl  CBS3CH.
XapaKkTepUCTHYECKUE CIIEKTPHI aTOMOB. 3akoH Mo3ziu. Dddext Oxe.

5.5. Ontruyeckue KBaHTOBBIE TE€HEPATOPBI.

CrioHTaHHOE W WHAYIMPOBaHHOE H3MydeHue. MHBepcHoe 3aceieHue ypOBHEH aKTHBHOM
cpenbl. OCHOBHBIE KOMIIOHEHTHI Jlazepa. YCJIOBHE YCWIEHHsS M TeHepanuu cBeta. OcoOeHHOCTH
nmazepHoro wusnydeHus. OCHOBHBIE THUIIBI JIa3€pOB M MX IpuUMeHeHue. MojoBas CTpyKTypa
ONTHYECKUX pe30HaTOpOoB. CHEKTpaIbHBIM COCTAB M3JIyueHHs JiazepoB. KorepeHTHOCTh J1a3epHOTO
n3nydeHus. CuHXpoHHU3alUs MOJ B jasepe. I'eHepanys CBEpXKOPOTKUX MMITYIbCOB. KBaHTOBBIE
HEJTMHEWHO-ONTUYECKHE SIBICHUS.

5.6. DeMeHThl KBAaHTOBOM CTaTHCTUKHU.

KBaHTOBBIE CHCTEMBI M3 OJMHAKOBBIX YacThll. [IpUHIMI TOXKIECTBEHHOCTH OJMHAKOBBIX
Mukpodactull. CHMMETpUYHbIE U AHTUCUMMETPUYHBIE COCTOSHUS (BOJIHOBBIE (YHKIIMH)
TOXKJIECTBEHHBIX ~MHKpoudacTull. bo3zonsl u ¢epmuonsl. [lpunnun Ilaynu. KsanTOBBIE
craTuctudeckue pacnpenenenuss boze-OiHmreriHa u  @®epmu-/lupaka. IlnoTtHOCT umCcHa
KBaHTOBBIX cOoCTOSTHUU. DHeprus @epmu. lIpenenbHelil nmepexo OT KBAHTOBBIX CTATHCTHYECKUX
pacmpeneneHuii K KJIacCMYECKOMY  pacrnpeneneHutro  Makcemna-bonsimana.  [lapamerp
BbIpOXaAeHUA. (CBepxTekydecTh renus. CBepXmpoBoAMMOCTh. PaboTa BbIXOJa JJIEKTpOHA U3
MeTamia. TepMoaneKTpoHHas SMHUccHs. X0J0Has (aBTOAIEKTPOHHAs ) SMUCCHSL.

5.7. OnemeHThl PU3UKHU TBEPAOTO TETa.

JIBM)KEHHE 3JEKTPOHOB B MEPUOAWYECKOM Mose Kpuctaa. CTpykTypa 30H B METauIaXx,
MOJIYIPOBOJAHUKAX W JudJiekTpukax. [IpoBomumocts MmeramuioB. CoOCTBEHHass M TNpUMeEcHas
IIPOBOJIUMOCTD TOJIYIIPOBOJHUKOB. YpOBeHb DPEpMHU B YUCTBIX U MPUMECHBIX MOJIYIPOBOJHHUKAX.
TemmnepaTypHass  3aBUCUMOCTb ~ MPOBOJAMMOCTH  IOJIYIPOBOJHUKOB.  DOTONPOBOAUMOCTH
MoJIynpoBOAHUKOB. [Iporieccrl reHepanuu 1 pekoMOMHaUK Hocutenel 3apana. Jddexkr Xomna B
MeTallax W noiynpoBojgHukax. KsantoBblii asddexkr Xomnma KoHTakTHble SBICHHS B
MOJIYNpoBOJHMKAX. P-n - mepexox. PacnpeneneHue s5I€KTpOHOB M JBIPOK B p-N - Mepexone.
BonbramnepHas xapakTepucTHKa p-nN - nepexoja. Belmpsmistomue cBOKWCTBA p-N - Mepexoja.
[Ipouecchl BO30YkA€HUS, HOHU3ALIUU, TUCCOLUAIH, PEKOMOMHAIINY U niepe3apsaku. [lnasma u ee
OCHOBHbIE cBoMcTBa. [lonydeHne u npuMeHeHue I1a3Mbl B HAyKe U TEXHUKE.

Paznen 6. SAnepnas pusuka.

6.1. DeMeHThI KBAHTOBON MHUKPO(DU3HUKH.

CocraB atoMHOTO sjpa. XapaKTEpUCTUKHU SApa: 3apsiji, Macca, SHEPIUs CBSA3M HYKIOHOB.
PannoaktuBHOCTh. Buabl M 3aKOHBI pajMOAKTUBHOIO W3NyueHus. SAnepHble peakuuu. JleneHue
sanep. Cunre3 saep. [erektupoBanue saepHbIX u3nydeHui. [loHaTtne o no3umeTpun W 3aiuTe.
CrnuH 1 MarHUTHBINA MOMeEHT sifipa. CBolicTBa 1 OOMEHHBIH XapakTep siiepHbIX clil. EcTecTBeHHas U
UCKYCCTBEHHAsl PaJMOaKTUBHOCTb. VICTOUHMKHM pPaJuOAaKTHBHBIX H3JIydeHHH. Panuon3oronHsii
aHaJM3. 3aKOHBl COXPAHEHMsI B SACPHBIX pEaKUUAX. OKCIEPUMEHTAIBHBIE METOIbl SAAEPHON
¢u3uku. KanenbHas, oGonodeyHass U 0000IIeHHas MoJienb sapa. Yckoputenn. BizaumoneiicTBue
SIEPHBIX U3JIyYEHUH C BEIIECTBOM.

6.2. DneMeHTapHbIE YaCTULIBI.

@yHaMEHTAIbHBIE B3aUMOAEHCTBUS U OCHOBHBIE KJIACChI AJIEMEHTAPHBIX YacTHll. YacTuiisl
u aHTHdacTHibl. JlenToHsl u anponsl. KBapku. Dnekrpocnaboe B3aumojeiictBue. CrangapTHas
MOJieNb 3eMeHTapHbIX YacTull. [IpoGinema oObenuHeHMs (pyHIaMEHTANbHBIX B3aWMOJICHCTBUM.
3apsa0Bble MYJNBTHUILIETHI M HM30TONMHMUYECKUN cNUH. CTpaHHbBIE 4YacTUIbl. 3aKOH COXpaHEHHS
KOMOMHUPOBaHHOM 4yeTHOCTU. CynepMyIbTHILIETHI.

6.3. Kocmuueckue syun.



[Ipoucxoxnenue KocmMuyeckKux Jiyded. IlepBuuHOE€ W BTOpPUYHOE  M3JIy4YCHHE.
HMHTEHCUBHOCTB, COCTAaB, YHEPIETHYECKUM CIEKTp. B3aummonencTBue NEPBUYHOIO KOCMHUYECKOTO
U3JIy4yeHUsl C MarHUTHBIM ToJieM 3eMiu. PajnanuoHHble nosca.

Paznen 7. ®uznueckas kapTuHa MHUpA.

Tema 7.1. CoBpeMeHHas HayyHasi KapTUHA MUpa

OCOOEHHOCTH KJIaCCHYECKOM W HEKJIacCHYecKoW (M3MKH. MeToM0JIOTHS COBPEMEHHBIX
HayYHO-HCCIIEI0OBATEIBCKUX MpOoTpaMM B o0siacté pu3uku. OCHOBHBIC OCTHIKEHUS U MPOOIEMBI
cyobsiepHoi pusuku. [lonbiTku 0O0beMHEHUS (YHIAMEHTAIBHBIX B3aWUMOJCUCTBHNA M CO3JIaHUS
«reopuu Bcero». CoBpeMEHHbIE KOCMOJIOTMUECKUE MpeAcTaBIeHUs. JJocTHKeHus: HaboqaTeIbHON
acTpoHOMHUH. TeopeTnyeckne KOCMOJIOTHYECKHUE MOIEIU. AHTPOIIHBIN TPUHIUIL. PeBosronuonHbIe
W3MEHEHUs B TEXHHUKE M TEXHOJIOTMSX KaK CJIEACTBME HAYYHBIX JOCTH)KEHHUH B oOnactu (pu3MKH.
duznyeckas KapThHa Mupa Kak ¢unocodckas kareropus. [lapanurma HproToHa 1 3BOMIIOLIMOHHAS
rapajaurma.

4.3. TEMATHUKA JJABOPATOPHBIX 3AHATHI

Pasnen, tema Homep n Tema j1aGopaTopHoii padoTbl
AUCHMILINHBI

Tewma 3.1 JlaGopatopuast pabora Ne 1,2,3. HccrmenoBaHue SIEKTPHUECKOTO
TOJIS.

Tema 3.2 JlabGopatopuasi padora Ne 4. Omnpenenenne I3/IC m BHYTpEeHHETO
CONPOTUBIIEHUS] ICTOUHUKOB JIEKTPUUYECKON IHEPTHH.

Tema 3.2 JlaGopatopnass padora Ne 5,6 Onpenenerue  yaeIbHOTO
CONMPOTUBIIEHUSI M  MOIIHOCTH  TNPOBOJHHKA  (HMCCIEIOBaHUE
EKTPUUECKON LIETIN).

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

Tema 3.3 JlaGopatopHast pabora Ne 8.9. WccnenoBanne 3aBUCUMOCTH
CONPOTHUBIICHHS MOTYIPOBOIHUKA OT TEMIIEpaTyphl.

Tema 3.4 JlabopatopHas paborta Ne 10. MccnenoBaHue MarHUTHOTO TTOJIS

Tema 3.4 JlaGopatopHass pabGora Ne 11,12. UccnenoBanue mnoBeneHus
BEI[ECTBA B MATHUTHOM T10JIE

Tema 3.5 JlaGopatopHass ~ pabora  Ne 13,14. Nzyyenue  siBneHus
AJIIEKTPOMArHUTHOU 4 MHYKIIUH.

Tema 4.1 JlabopatopHas pabota Ne 15,16. M3zyuenue konebaHnli MasITHUKOB

Tema 4.2 JlaboparopHas pabora Nel7. UzyueHust pesoHaHca B 3IEKTPHUECKOM
KoJ1e0aTeIbHOM KOHTYpE.

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

Tema 4.3 JlaboparopHass  pabota  Ne20. Onpenenenue  moxazarenis
PETOMIICHUS] CTEKJIA.

Tema 4.3 JlaGoparopHas pabota Ne21,22. M3mepeHue AIMHBI CBETOBON BOJIHBI
C MOMOUIBIO TU(PPAKIIMOHHOM PELIeTKH.

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

5. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYHEHU S JIS1
CAMOCTOSATEJABHON PABOTHI OBYUYAIOIIIUXCA

*B JIAHHBIM ITYHKT BHECEHBI U3MEHEHUS OFHOBJIEHHOM JIUTEPATYPhI




5.1 OcHoBHasi nTEpaTypa

Poouonos, B. H ®usuka: yuyeOHOe mocoOme mis By3oB/ B. H. PoguoHoB. — 2-¢ wm3n.,
ucnp. u jorn. — Mocksa : UzmarensctBo HOpaiit, 2022. — 265 ¢. — (Bricmiee oOpa3oBanue). —
ISBN 978-5-534-08600-3. — Tekcr : anekTpoHHbIi // O0pazoBatensHas miardopma FOpaiir [caiit].
— URL: https://urait.ru/bcode/491489

Auizenyon, A. E. ®usnka : yueOHUK U pakTHKyM Uit By30B / A. E. Alizenmnon. — Mocksa :
WznarenscTBo FOpaiit, 2022. — 335 ¢. — (Bricmee o6pazosanue). — ISBN 978-5-534-00487-8.
— Tekcer : onekrponHbrid //  OOpaszoBarenpHas —miatrgopma  HOpadt  [cait]. —
URL.: https://urait.ru/bcode/489456

Kpasuenxo, H. FO. ®usuka : ydeOHMK W mpaktukym s By30oB / H. FO. KpaBuenko. —
Mockga : U3narensctBo FOpaiit, 2022. — 300 ¢. — (Bsicmee o6pazosanue). — ISBN 978-5-534-
01027-5. — Tekct : omekrponHblii // OOpa3oBarenbHas tiatdopma HOpaiit [caiit]. —
URL: https://urait.ru/bcode/488428

Qdusnka : y4eOHMK W  mpakTukym st By3oB/ B. A. Unmeun, E. lO. baxtuna,

H. b. Bunorpagora, II. . Camoiinenko; mon  pemakuueir  B. A. Unpuna. —  Mocksa :
M3narenscTBo HOpaiit, 2022. — 399 c. — (Bricmee o6pazosanue). — ISBN 978-5-9916-6343-4.
— Tekcr : onexrponnsii // OOpasoBarenbHast T1argopma  FOpait  [calt]. —

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

5.2 lonoaHuTebLHAS JUTEpaTypa
Huxkepos, B. A. ®usuka : yueOHUK W mpakTukyMm ais By30B / B. A. HukepoB. — Mockaa :
W3narensctBo HOpaiit, 2022. — 415 ¢c. — (Bricmee o6pazosanue). — ISBN 978-5-9916-4820-2.

— Tekcr : onexrponnsi // OOpasoBarenpHasi 1iargopma  FOpait  [caldTt]. —
URL: https://urait.ru/bcode/489259

Apucmomens, -. ®uzuka/ Apuctorens ; mnepeBomuuk B. Il. KapnmoB. — Mocksa :
MzparensctBo Opaiit, 2022. — 228 ¢. — (AnTtonorus meicin). — ISBN 978-5-534-08826-7. —
Texkct :  onekrponHeli  //  OOpazoBarenbHas  1uiarpopma  FOpait  [cait]. —

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

5.3. Pecypchl HHGOPMAIIHOHHO-KOMMYHUKAIIMOHHOH ceTH « AHTepHET»

Anpec MaTtepHeT pecypca Hassanue UHTepHET pecypca Pexxum nocryna

WuTepHeT-yHUBEpCUTET HHAOOPMAITMOHHBIX

http://intuit.ru/ . CBOOOIHBIN
TEXHOJIOTUI
. Caiit xxypHalla «BeCTHHK KOMITBIOTEPHBIX .
http://vkit.ru/ M vp CBOOOIHEIN
1 MH(POPMAIIMOHHBIX TEXHOJIOTHIi)
CBoOopHas obmienocTymHas
http://ru.wikipedia.org/. MYJIBTUA3BIYHAS YHUBEPCAIbHAS HHTEPHET- CBOOOIHBIN

SHIAKIIONIEIUS

6. METOAUYECKHUE YKA3ZAHUA JJIS1 OBYYAIOLINUXCA

I[I/ICL[I/IHJ'II/IHa «Dusukay H3y4acTCd B TCUCHHUC IABYX CEMCCTPOB. HpI/I IJIaHUPOBAHUU U
opraHusaliii BpCMCHHU, HCO6XOI[I/IMOFO Ha H3YYCHHC 06yanOHlHMCH JAUCIUITIINHBI, HCO6XO,Z[I/IMO
NpUACPKUBATHCA CIICAYIOMIUX pCKOMCHﬂaHHﬁ.

B nepuon MeEXKAy CeCCUAMHU CTYACHTBI MOOJDKHBI BCCTH KOHCIICKT HCKHHﬁ, HU3y4yaTb
TCOpeTI/I“IeCKI/Iﬁ Marepuail B COOTBETCTBUHU C nporpaMMoﬁ KypcCa, BBIIIOJHATE HNPCIIIOKCHHBIC



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

MIPEero1aBaTeieM 3a/laHusl JIsi CaMOCTOSITEIbHON pabOThl, TOTOBUTHCS K Cllaue 3adyeTa M HK3aMeHa,
npopabarbIBasi HEOOXOIUMBIN MaTepHall COTJIACHO MEPEYHIO BOTIPOCOB ISl MOJTOTOBKH K 3a4eTy H
9K3aMEHY U CIIUCKY PEKOMEHJ0OBAaHHOM JIUTEPaTyphI.

Brimosnnenue 1abopatopHbIX pabOT OTHOCUTCS K YHCITY 00s3aTenbHBIX BUAOB padot. [lepen
BBITNIOJTHEHHEM PAa0OTHl HEOOXOAMMO BHUMATEIBHO O3HAKOMHUTBCS C TEOPETHUECKHM MaTepHajoM,
IIPE/ICTAaBICHHBIM B METOJIMYECKUX yKa3aHUSAX K COOTBETCTBYMOLIEH s1abopaTopHoil padote. Ilpu
HEOOXOMMOCTH MOKHO BOCIOJIB30BAThCS PEKOMEHIyeMOW JHMTepaTypold. B Xone BBIOIHEHHUS
paboThl HEOOXOJMMO PYKOBOJCTBOBATHCS TOPSIKOM BBITIOJHEHUS JIAOOPaTOpHOW pabOTHI U
YKa3aHUsIMH TPETIoIaBaTells, MPH 3TOM JIOJDKHBI COOIOAATHCS MpaBHJIa TEXHUKH OE30MaCHOCTH.
PesynpraToM BBIIOTHEHUST pabOTHI SIBISICTCS OTYET, KOTOPBIA JOJDKEH OBITh aKKypaTHO odopMieH
Y BBITIOJTHEH B COOTBETCTBUH C TPEOOBAHUSIMH, TIPUBEICHHBIMU B METOIMYECKUX YKA3aHHSIX.

B ykazanHoe mpemnonaaBarereM BpeMs oOyyaroluecss 3allMIAIOT OTYeThl. 3aluTa
MIPOBOJIUTCSI B BHJIE COOECEOBAHUS IO KOHTPOJBHBIM BOIMIPOCAM, MPHUBEICHHBIM B METOIHMUYECKIX
yka3zaHusax. KpomMe Toro, npenogaBaTesib MOKET 33J1aBaTh JOMOJHUTEIBHBIE BOIIPOCHI, Kacaroluecs
pe3yIbTaTOB DJKCIIEPUMEHTA, BBIBOJIOB IO pe3yidbTaTaM OMBITOB W T.M. K TpoMeKyTouyHOU
aTTecTalluy JIOMYyCKAalTCs oOydarolluecs, BBIIOJHUBIIME Bce JlabopaTopHble padOTHl U
3alIUTUBINNE OTYETHI MO HUM. [IpyM HanWumu 3aJ0JDKEHHOCTH MO JIA0OpaTOpHBIM paboTam, O
COTJIACOBAHUIO C MPEMNoiaBaTeieM, BO3MOXKHA 3aMeHa paboThl 10 BHITIOJHEHHUIO OTYeTa Ha pedepar
10 TEME COOTBETCTBYIOLIET0 Ja00PATOPHOTO 3aHATHS C MOCIEIYIONIEH ero 3aluTom.

B nocnennem cemecTpe n3ydeHus: JUCHUILIMHBL Y4eOHBIM IUIAHOM MPEAYCMOTPEH KypCOBOM
npoekT. [lpu mosydennn 3amaHusi, HEOOXOIUMO BHHMATEIFHO C HUM O3HAKOMHTBCS M, B ClTydae
BO3HHMKHOBEHHS BOIPOCOB, 33JaTh UX NpernojaBarento. PerynspHoe mocemieHne KOHCYJIbTaluH,
BHHUMATEIbHOE U3yYCHHE METOJIMYECKUX YKa3aHWil K BBHIMIOJIHEHHIO KypCOBOTO TPOEKTa, a TaK JKe
cTporoe coOmrofieHnrne rpaduka BBITIOJHEHHS MPOEKTa MO3BOJUT M30€KaTh HEHYXHBIX MPOOJIEM.
OneHka 3a KypcoBO# MPOEKT BBICTABIISETCS MO Pe3yIbTaTaM €ro 3alluThl.

B TeueHue cemectpa W BO BpEMS CECCHU OCHOBHBIM BHIOM IIOJTOTOBKHU SIBJISIFOTCS
camocTosiTeNibHble 3aHATUS. OHHM BKJIIOYAIOT B ceOsl M3ydyeHHEe BOIPOCOB, BBIHECEHHBIX Ha
CaMOCTOSITEIPHOE H3y4YeHHe, O(GOpMIIEHHE OTYETOB IO JabopaTopHBIM paboTam, KypCcOBOE
MIPOEKTUPOBAHUE, a TaK K€ MOATOTOBKY K MPOMEXKYTOUYHOM aTTeCTalllu

Cucrematnueckas paboTa B COOTBETCTBHUM C MPOrpPaMMOIl JUCHMILIUHBI — YCJIOBHE
YCIEIIHOTO OCBOEHUS MaTepuaa.

MeToau4yeckne peKOMeHAAIUM N0 00yYeHHU IO JIMI ¢ OrPAHUYEeHHbIMH

BO3MOKHOCTHMM 310POBbSI U HHBAJIUA0B

OcBoeHue AUCHUILUIMHBI OOYYaroIMMHUCS C OTPAaHUYEHHBIMH BO3MOXHOCTSMH 370POBbS
MOKET OBITh OpPraHM30BAaHO KaK COBMECTHO C JAPYI'MMHU OOYy4aroIIMMUCS, TaK U B OTIEJIBHBIX
rpynnax. IIpeanonaratorcs crienuanbHble YCIOBUS A MOTy4eHHs] 00pa3oBaHUs 00y4arOIIUMUCS C
OrpaHUYEHHBIMU BO3MOXKHOCTSAMHU 370POBBSI.

IIpodeccopcko-nienarorndyeckuif  coCTaB 3HaKOMHUTCS C IICHXOJIOrO-(hM3HOJIOTHYECKUMU
0COOEHHOCTSAMHU O0YYarOIUXCs UHBAJIMIOB U JIMIl C OFPAaHUYEHHBIMH BO3MOXHOCTSIMH 370POBBS,
UHAUBUIYAIBHBIMM  [IpOrpaMMaMM  peaOMiIuTalud  MHBaNWaAoB  (mpu  Hamuuuu). llpum
HEOOXOJMMOCTH OCYIIECTBISIETCS JONOJHUTENbHAs MOJUIEpKKAa NPENoJaBaHUs ThIOTOPaMH,
MICUXOJIOTaMH, COLIMAIBHBIMU PAa0OTHUKAMHU, POLIEAIIMMHU MOJITOTOBKY aCCUCTEHTaMH.

B cooTBercTBUM ¢ METOAMUYECKMMM pekoMeHaanusmMu MuHoOpHayku P® (yrB. 8 ampens
2014 r. N AK-44/05BH) B Kypce HpeArnoyaraeTcsi MCIOJIb30BaTh COLUAIBHO-aKTUBHBIE U
peduekcuBHbIe METOJbl OOy4YEeHHs, TEXHOJIOTUM COLMOKYJIbTYPHOH peadMIUTalluUd C IEJbIo
OKa3aHHs IOMOLIM B YCTAHOBJIEHHMHM IIOJHOLIEHHBIX MEXJINYHOCTHBIX OTHOIIEHUH C JIpYrUMH
CTY/IEHTaMH, CO3JIaHMM KOM(OPTHOTO TICHXOJOIMYECKOrOo KiIMMaTa B CTYJIEHUYECKOHl Trpymme.
[TonGop u pa3paboTka yueOHBIX MAaTE€PHUATIOB MPOU3BOATCS C YUYETOM INPEIOCTABICHUS MaTeprana
B pa3IMyHbIX (popMax: aynuaibHOM, BU3YyalIbHOM, C MCIOJIb30BaHUEM CIIELHATbHBIX TEXHUYECKUX
CpeACTB U MHPOPMALMOHHBIX CUCTEM.

MennaMarepuanel  TakKe ClIeQyeT MCIONb30BaTh U QJalTUPOBAaTh C  Y4ETOM
WHIUBUAYAIBHBIX 0cOOeHHOCTeH 00yueHus i ¢ OB3.



OcBoenne muctuiuimHel aunamu ¢ OB3 ocymiecTBisieTcs ¢ HMCHOJIb30BAaHUEM CPEACTB
oOy4yeHuss OOWIEr0 ¥  CHENUATbHOTO Ha3HAueHHWs (MEPCOHATBHOTO W KOJJIGKTHMBHOTO
UCTOJb30BaHus). MarepuaabHO-TEXHUYECKOe OO0eCleueHHe IpelycCMaTpUBAeT IMPHCIIOCOOICHHE
aynuropuit K Hyxxjam jui ¢ OB3.

dopma npoBeAeHUs aTTECTAllUU JJIs CTYIACHTOB-HHBAJIUIOB YCTAHABIMBAETCS C YYETOM
WHJMBHAYAIBHBIX Tcuxodusndeckux ocodeHHocren. s crynenroB ¢ OB3 npenycmarpuBaercs
noctynHas GopMa npeaoCcTaBIeHHs 3aJaHHd OIICHOYHBIX CPEJCTB, & IMEHHO:

® B IICYATHOH WJIM AJIEKTPOHHOU (opme (s JHIl C HAPYIICHUSIMH OTIOPHO-IBUTATEIHHOTO
amnmnapara);
e B e4YaTHOW (hopMe WU DIEKTPOHHOH (popMe ¢ YBEITHMUSHHBIM MIPU(TOM U KOHTPACTHOCTHIO

(1751 UL ¢ HApYLIEHUSIMU CIIyXa, Pe4H, 3pEHNUs);

® METOJOM YTEHHS aCCUCTEHTOM 3a/1aHus BCIYyX ([UIs JIUL C HAPYIIEHUSMU 3pEHUS).

CryneHTaM ¢ MHBQJIWJHOCTBIO YBEIMYMBAETCS BpeMs Ha IMOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMNpOCHL. [l Takux CTYOEHTOB MpelycMaTpUBaeTcsl JOCTynHas ¢opMma
MIPEI0OCTABJIEHNS OTBETOB Ha 33JaHUs, & UIMEHHO:

® IHUCHMEHHO Ha Oymare wiM HabOpOM OTBETOB Ha KOMIIbIOTEpE ([UIsl JIUIl C HapyLIEHUSMU
cilyxa, peum);
e BBHIOOPOM OTBETA U3 BO3MOXKHBIX BAPHMAHTOB C UCIOJIB30BaHUEM YCIYT aCCUCTEHTA (AJIs JIUI]

C HapyILLIEHUSIMU OTIOPHO-ABUTaTEIBHOTO amapara);

® yCTHO (47151 JIMII C HAPYLIEHUSIMU 3PEHHS], OTIOPHO-JBUTATEIBLHOTO allapara).

[Ipn wHeoOXoauMoOCTH MJisi OOYYAOMIMXCA C HMHBAIMJIHOCTHIO TPOIEAypa OIICHUBAHUS

Pe3ynbTaTOB 00YYEHHSI MOXKET MPOBOIUTHCS B HECKOJIBKO 3TAIOB.

7. MEPEYEHb UH®OPMAILIMOHHBIX TEXHOJIOT U,
ITPOT'PAMMHOI'O OBECIIEYEHUSA U UTHO®OPMAIINOHHbIX
CITPABOYHBIX CUCTEM

[Ipu mpoBeneHWE 3aHATUH TO MUCIMIUIMHE HCIOJIB3YIOTCS CICAYIOUINE IPOTPaAMMHBIC
MPOJIYKTHI:

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

2. Microsoft Office 2007 Russian OLP NL AE;

3. JlabGoparopus «Duzukar»

4. Jloctyn K anexrporusM mnanusam O5C FOPAUT (www.biblio-online.ru)

8. HEOBXOAUMAS MATEPUAJIBHO-TEXHUYECKAS BA3A

JIeKIIMOHHBIE 3aHSTHUSA:

- ayIUTOPHsI, OCHAIIICHHAS HHTEPAKTUBHOW JOCKOW WJIA TIPOCKTOPOM.
JlaGopaTopHbie pabOTHI:

- nabopatopus, ocHamienHas [1K ¢ gocrynmom B MHTEpHET.

IIpouee:
- pa6oqee MCCTO IIpenoaaBaTeiisd, OCHAlLICHHOC KOMIIBIOTCPOM C JOCTYIIOM B I/IHTepHeT.
Pa3paborumk:
Kadenpa UuCyY Houent xkapeapst UuCy O.10. PemHeBa

(mecmo pabomut) (3aHuMaemas 00IHCHOCHD) (unuyuansl, gamunus)


http://www.biblio-online.ru/

MHUHUCTEPCTBO OBPA3SOBAHUSA U HAYKU P®
OBPA3OBATEJ/IbBHAA ABTOHOMHASI HEKOMMEPYECKAS
OPTAHU3AIINA BBICIHIEI'O OBPA3SOBAHUA
«BOJI’KCKAH YHUBEPCHUTET umenu B.H. TATUIIIEBA» (MHCTHTYT)

@DoH/I OLICHOYHBIX CPEICTB
«Duzuka»
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09.03.02 «MadopmaIimoHHbIe CUCTEMBI U TEXHOJIOTHI
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1 IlepeyeHb KOMIETEHIMI ¢ YKa3aHHEM 3TANOB X ()OPMHPOBAHMSA B Ipolecce 0CBOCHUS
o0pa3oBaTe/IbHOM MPOrPaMMbl

OneHouHBIE cpencTBa pa3pabOTaHbl A OLEHKH MpodeccuoHanbHbIX KoMrereHuii: OITK-

1. INVIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 11O JUCHUIIJIMHE

[Imanupyemble pe3yabTaThl OCBOCHHSI OCHOBHOM mpodeccHoHaabHON 00pa30BaTeNbHON
nporpammsl (OITOIT) — koMneTeHuN 00yJarOIIUXCs ONMPEACTSIOTCS TPEOOBAHUSAMH CTaHAAPTA TI0
HaNpaBJICHUIO MOJATOTOBKU (CHEUMATBbHOCTH) U (OPMUPYIOTCS B COOTBETCTBHUM C MaTpulen
xomneteHiui OITOII (Tabnuma 2)

[Inanupyemble pe3ynprarbl 0Oy4eHHUs MO AUCUMIUIMHE — 3HAHUS, YMEHUs, HABBIKK U (WJIH)
OTIBIT JIEATEIIBHOCTH, XapaKTepHU3YIOLIUe 3Tanbl (GOpMUPOBAHUS KOMIIETEHIIMN U 00ecreunBaroe
JNOCTH)KEHUE TNIAHUPYEMBIX pe3yJIbTaTOB OCBOECHHUSI 00pa30BaTeIbHOM MporpaMmbl, GOPMUPYIOTCS B
COOTBETCTBUM ¢ kKapTamu komnereHuuit OITOIT.

Tabmuna 1
IInanupyemblie pe3yabTaThbl 00y4eHHs N0 JUCHHUILIMHE
Kon n HanMeHOBaHME Kon 1 HanMeHOBaHME HHIUKATOPA JOCTHKEHUS KOMIICTCHIINH
KOMITETEHIIUU
OIIK-1. Cnoco6en mpumensats | OITK-1.1. [Ipumenser ecrecTBeHHOHAYYHBIC 3HAHUS B
CCTECTBCHHOHAY1YHBIC 1 npoQeccuoHaNbHON AESITENbHOCTH

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

2 Onucanue nokasaresieil U KpuTepueB OLEHMBAHMSI KOMIIETEHIIMI HA Pa3JIMYHbIX 3TaNax Uux
(¢opmupoBanus, onucaHue KA1 OLleHUBAHUS

Pesynpratel oOyuenus mno npucruiuimHe «®Pusuka» HampapiaeHus mnoarotoBku 09.03.02
«MHDOpPMALIMOHHBIE CHCTEMBbl M TEXHOJOTHH» ONPEACIAIOTCA IOKa3aTeIsIMH U KPUTEPUAMHU
OIICHHBAaHUS C(HOPMHUPOBAHHOCTH KOMIIETECHIIMH Ha 3Tamax MX (OPMHUPOBAHHS IPEICTABICHBI B
Taom. 2.

Tabmuna 2
Marpuiia cOOTBeTCTBHS OIIEeHOYHBIX CPEICTB 3aNJAHUPOBAHHBIM Pe3yJIbTATAM 00y4eHH sl

OueHouHble CpeacTBa
Komnerenuuun

Texylmuin KOHTPOJIb [TpomexkyTOUHBIN KOHTPOJIb (3a4eT)

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

(;rabopartopHoe 3a4yeTy) AK3aMEHY)

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




Iloxa3aresin 1 KpUTEepHHU OLleHUBaHUS c()OPMHUPOBAHHOCTH KOMIIETEHIMIT (IIPOMEKYTOYHOTO
KOHTPOJIfAA)

Ha »sranme mnpoMeXyTouHOW aTTecTallMd HCIOJB3YeTCS CHUCTeMa OILIEHKH YCIIeBAEMOCTH
oOydarommxcs, KOTOpas TIO3BOJISICT MPENOAaBarTeIi0 OLEHUTh YPOBEHb OCBOEHHs MaTepuala
oOyuatormmucs. Kpurepun oneHuBaHuss CQOPMUPOBAHHOCTH IUIAHUPYEMBIX — PE3YIBTaTOB
oOy4deHus (IECKPUTITOPOB) IpeacTaBieHbl B kKapTe komrerernun OITOTT.

@®opmMa OIEHKH 3HAHMU: OLEHKA - 5 «OTIMYHO»; 4 «XOPOIIO»; 3 «YIOBIETBOPHUTEIBHO»; 2
«HEYIOBIETBOPUTEIbHO».  JlabopatopHble  paOOThI, MPAaKTUYECKHE  3aHATHs,  IPAKTHUKA
OILICHUBAIOTCSA: «3a4€T», «HE3a4eT». BO3MOKHO HCIIONIb30BaHNE OAITEHO-PEHTHHTOBOM OLIEHKH.

IIkana oneHuBaHus:
«3aueT» — BBICTABIISETCS, €CIH C(POPMUPOBAHHOCTD 3asIBICHHBIX JIECKPUIITOPOB KOMIIETEHIMIA Ha
_51 % u Oonee OllEHUBAETCSI HE HUKE «YIOBIETBOPUTEIBHO» MPHU YCIIOBUU OTCYTCTBUSI KpUTEPUS
«HEYIIOBIIETBOPUTEIBHO». BBICTaBIIseTCS, KOTAa OOYYaroIIMIACS TIMOKAa3bIBaET XOPOIIUE 3HAHUS
M3Y4YEHHOTO Yy4yeOHOro Marepuaja; CaMOCTOSTENIbHO, JIOTMYHO M MOCIJIEAOBATENbHO H3JIAaraeT u
WHTEPIPETHUPYET MaTepuanbl y4eOHOTO Kypca; MOJTHOCTBIO PACKPBIBAET CMBICT MPEAIaraéMoro
BOTIPOCA; BJIAJICET OCHOBHBIMHM TEPMHUHAMHU W TIOHATHSIMH U3y9EHHOTO Kypca; MOKa3bIBaeT yMEHHE
MEPEIOKUATH TEOPETUIECKNE 3HAHKSI Ha TPEOoIaracMblii MPaKTHYECKUI OTIBIT.
«OTIMYHO» — BBICTABISACTCS, €CIA COPMHUPOBAHHOCTD 3aSBICHHBIX JIECKPUIITOPOB KOMITETECHIIHIA
85 % Oonee (B coorBercTBHM ¢ Kapramu komrmeteHIuii OITOIT) orneHuBaeTCsS KpUTEPHSIMH
«XOPOILIO» U «OTJIUYHO», MPH YCIOBUU OTCYTCTBHUS OIICHKU «HEYIOBIETBOPUTEIBLHO»: CTYIEHT
MoKa3aJl TMPOYHbIE 3HAHWS OCHOBHBIX TIIOJIOKEHHH (aKTHYECKOTO Marepuana, yMEHHe
CaMOCTOSITEIIEHO peIlaTh KOHKPETHBIE MPAKTHUECKUE 3a7a4d MOBBIIIEHHOW CII0KHOCTH, CBOOOIHO
HCIOJIb30BaTh CIPABOYHYIO JIUTEPATypy, JejaTb 000CHOBAaHHBIE BBIBOJABI U3 PE3YIHTAaTOB aHATU3a
KOHKPETHBIX CUTYaIIHii;
«Xopouo» — BBICTaBISIETCS, €Ci CHOPMUPOBAHHOCTD 3asBJICHHBIX JECKPUIITOPOB KOMITETEHLUI
Ha 61 % wu Gonee (B cooTBeTcTBUM ¢ KapTtamu komrereHnuii OITOIT) onieHnBaeTcsi KpUuTepusMu
«XOPOILIO» U «OTIMYHOY, IPH YCIOBUH OTCYTCTBHS OLICHKH «HEYIOBIETBOPUTEIBHO», TOMYCKAETCS
OIICHKA «YIOBJIETBOPHUTENILHO»: 00yJaromMiicsi MOKa3ajl MPOYHbIE 3HAHUS OCHOBHBIX IOJIOKEHUIN
(haKTH4YECKOr0 MaTepuaia, YMEHHE CaMOCTOATENbHO pelllaTh KOHKPETHbIE MPAKTUYECKUE 3a]ayH,
MIpeyCMOTPEHHbIE paboyeil MporpaMMoil, OPUEHTHUPOBATHCS B PEKOMEHJIOBAHHON CIPaBOYHOM
JTUTEepaType, yMeeT IPaBUIbHO OLIEHUTH IMOTY4YEeHHbIE PE3yIbTaThl aHAIN3a KOHKPETHBIX CUTYaIUi;
«Y10BJIETBOPUTEIbHO» — BBICTABISETCS, €CIU CHOPMHUPOBAHHOCTH 3aSIBJICHHBIX JECKPUIITOPOB
xomnetreHuid _ 51 % wu Goisiee (B coorBeTcTBUM ¢ Kapramu kKommeTeHiuil OIIOII) onenuBaercs
KPUTEPUSIMH «YIOBIIETBOPUTEIIBHO», «XOPOLIO» U «OTIMYHO»: OOydaloIIMKCsS MOKa3aJl 3HAHUE
OCHOBHBIX TOJOKEHUN (PAaKTHUECKOTO Marepualia, YMEHHE MOJYYHTh C MOMOIIbIO MpenogaBaTess
MPaBUJIBHOE PEIllIeHHWEe KOHKPETHOW MPaKkTHYeCKOH 3ajadd M3 YHUCla MPEIyCMOTPEHHBIX padoueit
MIPOrpaMMOii, 3HAKOMCTBO C PEKOMEHI0BAaHHON CIPABOYHOI TUTEPATYPOIt;
«HeynoBnerBopureibHo» «He3auer» — BbICTaBISETCS, €CIM CHPOPMHUPOBAHHOCTH 3aSBICHHBIX
JECKPUIITOPOB KoMIeTeHnuii menee yeM 51 % (B cooTBeTCTBMM C KapTaMH KOMIETEHIIMN
OIIOII): mpu oTBeTe 00y4YaIOUIErOCs BBISBIIIMCH CYIIECTBEHHBbIE MPOOEThl B 3HAHUSAX OCHOBHBIX
MOJIOXKEHUH (PAKTUYECKOTO Marepuaja, HEyMEHHE C TIOMOIIbI0 TNpenojaBareiiss MOIy4UTb
MIPaBUIIBHOE PELIEHHE KOHKPETHOM MpakTUYecKOM 3alaud M3 4Mcia MPeJyCMOTPEHHBIX paboueit
porpamMmoi yueOHON AUCHUIITUHBI.

OTBeTbl M pemieHus: OOy4yaroIIMXCs OLEHMBAIOTCS MO CIHEAYIOUIMM OOIIUM KPUTEPUSM:
pacrio3HaBaHMe MpoOjieM;  ONpeAeieHHWe  3HAYMMOM  MHGOpMalUM;, aHanu3  Mpollem;
apryMEeHTUPOBAaHHOCTh; HCIOJNb30BaHUE CTpaTeruid; TBOPUECKUN MOJXOJ; BBIBOJBL, 0OIIas
I'PaMOTHOCTb.

CooTBeTcTBHE KpUTEPUEB OLIEHUBAHUA CPOPMUPOBAHHOCTH IUIAHUPYEMBIX PpE3yIbTaTOB
oOy4eHus (JECKPUIITOPOB) 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 3aJlaHUsI B CPOKHU, YCTAHOBJIIEHHBIE mpernoaaBareneM. OreHka
«YJIOBJ'ICTBOPI/ITCJ'II)HO» 110 JUCHUITIINHE, MOXKET BBICTABJIATHCA u npu HETIOJIHOMI
c(hOpMUPOBAHHOCTH KOMIIETEHIIUI B XOJ€ OCBOCHHUS OTAETHHOU y4yeOHOUM MUCHUIUIMHBI, €CIIU UX
dbopMHupoBaHHME TIPENAIoNaraeTcsi MPOJOKUThL Ha OoJjiee TO3AHUX JTarmax oOydeHHUs, B XOJe

W3YyUYEHUs APYruX Y4eOHBIX IUCHUIUIMH.

Iloxa3zaTenu u KPUTEPHUHA OLCHKHU IIOCTI/DKBHHﬁ CTYICHTOM 3allJIAHMPOBAHHBIX PE€3YyJIbTATOB
O0CBOCHUA TUCHMIIJIMHBI B XO0A€ TEKYIIECro KOHTPOJIA U HpOMe)KyTO‘IHOﬁ arrecralnmumn

Ouenra, Kpurepun
YPOBEHb
COTIUYIHOY, CTyaeHT TOKa3ajl MPOYHbIE 3HAHUS OCHOBHBIX IMOJOXEHHUH (PaKTHIECKOTO
MOBBIIICHHBIA | MaTepuasa, yMEHHE CaMOCTOSITEIBHO PEIIaTh KOHKPETHBIE JTaA00PaTOPHBIC 3a1auu
YPOBCHB MOBBIIIEHHONW CJI0KHOCTH, CBOOOJHO HCIIONB30BaTh CIPABOYHYIO JIHTEPATYPY,
JieaTh 000CHOBAHHbIC BHIBOJIBI M3 PE3YIBTATOB aHAN3a KOHKPETHBIX CUTYaIlHid
«XOPOIIIO, CTyaeHT TIOKa3al MPOYHbIC 3HAHUS OCHOBHBIX IOJOXEHHH (PaKTHUIECKOTO
MTOPOTOBBI Marepuaia, yMEHHE CaMOCTOSATCIIbHO pEIIaTh KOHKPETHBIEC J1abopaTopHbIE
YPOBCHB 3a1a4M, MPEIyCMOTPEHHBIC pabouell mporpaMMoOi, OpPHUEHTHPOBAThCS B
PCKOMEHOBAHHON CIPABOYHON JIUTEparype, yMEET MPaBHIbHO OIIEHUTh
MOJIy4eHHbIE PE3Y/IbTAThl aHAIN3a KOHKPETHBIX CUTYaIHi
«ynoBierBoputT | CTyIEHT IOKa3ajl 3HAaHHE OCHOBHBIX IOJOKEHHH (aKTHYECKOro Marepuala,
EIIBHOY, YMEHHE IMOJYYHTh C IIOMOIIBIO IIPENOAaBares IPaBHIbLHOE PpEIIeHUE
[IOPOTOBBIi KOHKPETHOH Ja00OpaTopHOM 3aaud M3 4YHCIA MPEIYCMOTPEHHBIX paboucii
YPOBCHB [IPOrpaMMOii, 3HAKOMCTBO C PEKOMEHIOBAHHOW CIPABOYHOM JIUTEPATypOit
«HeynosietBop | [Ipu oTBeTe CTyAEHTA BBISIBIIMCH CYIICCTBEHHBIC MPOOEIIBI B 3HAHHMSX OCHOBHBIX
UTENBHO, MOJIOKEHUH (DAKTUUIECKOTO MaTepHajia, HEYyMEHHE C TOMOIIBIO MPENoaaBarelis
ypPOBEHb HE MOJIYYUTh MPAaBUJIBHOE PEIICHHE KOHKPETHOW MPAaKTHUYCCKOHM 3amaud M3 Yucia
cOpPMUpPOBAaH | MPEAYCMOTPEHHBIX paboyeii MporpaMMoil y4eOHOM MUCIUITITHHBI

3 TunoBbie KOHTPOJIbHBIC 32JaHUSA WJIH MHbIC MaTepHaJbl, HCOOXOANMMBIE JIs1 OLCHKHU
3HAHUH, yYMEHHH, HABBIKOB M (WJHM) ONbBITA [eATEJbHOCTH, XAPAKTEPU3YIOIIMX ITAIbI
(opMupoBanus KOMIIETEHIMI B IIpoLecce 0CBOCHUsI 00pa30BaTeIbHOI MPOrpaMMbl

3.1 [lepeyeHnb BONMPOCOB /IS IPOMEKYTOUHOM aTTecTaluu (3a4eT)

(1 cemecTp - MexaHuka)

1. MuHepuuanbHble CHUCTEMBI OTCYETa M MTPHUHIUI OTHOCUTENbHOCTH. [IpeoOpasoBanus
lanuness W OrpaHUYEHHOCTh KIACCHYECKUX TMPEJICTaBICHHH O TMPOCTPAHCTBE W BpPEMEHHU.
[TocTynarel 4aCTHOM TEOPUU OTHOCUTENHHOCTU U X (PU3UYECKOE COACpPKAHHUE.

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




(npoctpaHcTBO-BpeMsi MuHKOBCKOro). CBeTOBOW KOHYC M MMpOBBIE JHMHHUU. [IpuumHHOCTH U
KJIaCCU(PUKAIUST HHTEPBAJIOB MEXKTy COOBITHIMHU.

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

4. JIBmxeHue B EHTpAIbHOM T0JiIe. MOMEHT UMITyJIbCa U CEKTOPHAsi CKOpocTh. Becemupnoe
TATOTEHUE U ABMKCHUS TUTAHET U CITyTHUKOB. 3akoHbl Kerepa. Kocmuueckue ckopocTu.

5. Bpamenue TBepaoro Teiaa BOKPYT (UKCHPOBAHHON OCH. YTJIOBas CKOPOCTh. MOMEHT
nHepuuu. Ouzndeckuii MaaTHUK. [mockoe nBuxkeHrne. MrHoBeHHas OChb BpallleHUs

6. MoMmeHT ummynabca a0CONIOTHO TBepAoro Ttena. ['nmaBHeie ocu uHepuuu. CBOOOAHOE
BpallleHue CHMMETPUYHOTO BOJIYKA. BrIHYKIeHHAsI Mpelieccusi TMPOCKOIa.

7. 3akoHBl ABWKEHUS B HEWHEPIHUAIbHBIX cucTeMax otcueta. HeBecomocth. [lpunium
SKBUBAJIEHTHOCTH. [[ponopoHanbsHOCT HMHEPTHOM M T'PAaBUTALIMOHHON Macc.

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

9. BeiHy)KJIEHHBIE KOJCOaHUS TUHEHHOTO OCHUIUIITOpa. Pe30HaHC CMeEIeHuss U CKOPOCTH.
AMIUTUTYIHO-4acTOTHasT W (a30-4yacToTHAs XapakTepucTHKU. [IpeBpaiieHus 5>HEPruM MpHU
KoJIeOaHUsX.

10. BonmroBoe aBmxenue. Knaccudukarus BoiH. [lonsapuzamnms BotH. MOHOXpOMAaTHYECKHE
BoJiHBL. [lmockue u cepuueckre BOHBI. JIMHAMUKA ¥ CKOPOCTh PACIPOCTPAHEHHUS BOJH B YIIPYTHX
cpenax. ddexr Hommiepa.

(1 cemecTp - MoJiekyasipHasi (pU3MKa U TEPMOTUHAMHUKA)

1. I[Ipenmer monexynsapHoi ¢Guzuku. OCHOBHBIE MOJOKEHUS MOJEKYISPHO- KHHETHYCCKOU
Teopur. CTaTUCTHYECKHN TOAXOJ K ONHCAaHUIO MOJEKYISpHbIX siBieHuil. [lonstue o
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX.

2. NneanbHblil ra3. PaBHOBECHOE MPOCTPAHCTBEHHOE PACHpPEACIICHUE YacCTHUIl HACATbHOTO
ra3a. QyKTyaluy MIOTHOCTH UICAJIHOTO rasa.

3. bBuHOMMaNbHOE pacipeciICHHE.

4. Pacnpenenenue IlyaccoHa kak mpeleNbHBIA Clydail OMHOMHAIBHOTO pacIpeneicHusI.
[Ipumepsl ero mpuMeHeHus.

5. Pacnpenenenne laycca kak mpenenbHBIN Ciiydail OMHOMHAIBHOTO DPacCHpECIICHHS.
[Ipumepsl ero mpuMeHeHus.

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

7. TloHATHS pPAaBHOBECHOTO COCTOSHUSI W TeMIEparypbl. TepMOMETpUYECKOE Tello U
TepMOMETPHUYECKass BEIMYMHA. OMIHMPUYECKHE IIKajlbl Temreparyp. [‘a3oBelil TepmoMerp.
NneanpHO-Ta30Bas 1IKajla TEMIIEPaTyp.

8. Pacnpenenenue MoeKyin ra3a no KOMIOHEHTaM CKOPOCTH.

9. Pacnpenenenne Monekyn raza mo MoOAylwo ckopocTu. Pacnpenenenune Makcgena.
[IpuHUUMI nEeTanbHOTO pAaBHOBECHS.

10. HauBeposiTHeias, cpeaHsis U CpeJHEKBaApaTUIHasi CKOPOCTH MOJIEKYN rasa.

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

12. OnbIThl, IOATBEpAKAAIONINE pacnipeaeseHuss Makcseruia u boneiMana.

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

14. PaccessHue MONEKYIApHBIX My4KOB B rasze. OmpeneneHue JIMHBI CBOOOJHOTO mpobera
MOJIEKYII B OTIBITAX MO PACCESHHUIO.

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

(1 cemecTp - OCHOBBI JJTIEKTPOAMHAMHUKH)

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



2. DneKTpocTaTUUYeCKUe B3auMoAeWcTBUA. HanpsykeHHOCTh 3JIEKTPUYECKOIO  IOJISL.
HanpsikeHHOCTD 10J1sl TOYEYHOTO 3apsija.

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

4. [loTeHnman >neKTpUYECKOTO TMOJsl. BpluncieHne MNOTEHIMAIOB 3IEKTPUUYECKUX
IIOJIEH.

S. Pabota mo mnepememieHHIO 3apsga B OJJICKTPUYECKOM TIOJe. DHEprus 3apsia B
AJIEKTPUYECKOM II0JIE.

6. I'padmyeckoe npepacTaBIeHUE ICKTPHUSCKUX MTOJICH.

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

8. B3aumopericTBue 3apsiioB, CUCTEMBI 3apsiOB.

9. [IpoBOIHUKHM B AJIEKTPUYECKOM TOJIe. JIEKTPUYECKOE I0JIe  3apsiKEHHBIX
MPOBOJAHUKOB. Pacnipenenenue 3apsia B IPOBOJIHUKE.

10.  DneKTPOEeMKOCTh MPOBOJHHUKA. DIEKTPOEMKOCTh CHCTEMBI ITPOBOIHUKOB.

11.  DHeprus 3MeKTPOCTATUUECKUX CUCTEM.

12. DnekTpoauHaMHMKa — TIepepacrpesielieHne CBOOOJIHBIX 3apsOB IPOBOJHUKA B

HEOTHOPOHOM DJIEKTpUYECKOM ToJie. [ToHsATHE AJIeKTpUUeCcKOro TOKa. IEUCTBUE 3apsI0B, CHCTEMBI
3apsA0B. TOJIEH.

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

14.  Dnexrpoaswxkymas cuia. 3akoH Oma st oo nenu. 3akoHsl Kupxroddda.

15. IIpoBognuku BTOpOro pona. 3akoHbl Papazges. YaenbHas 3JIEKTPOMPOBOJHOCTH
PacTBOPOB DJIEKTPOJMTOB, MOABUKHOCTh HOHOB.

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

17. B3anmopeiictBe HMOHOB B PpacTBOpE. JIEKTPOCTATHYECKas TEOPUS PACTBOPOB
AJIEKTPOJIUTOB.

18. IlonsiTHE O MarHeTW3Me, MarHUTHBIC B3aUMOJICHCTBHS. B3amMoJIeiiCcTBHE 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, MarHuTHasi MHAYKIMS KOHTypa. MarHUTHBII MOMEHT.

21. BemectBo B MarmuTHOM Tmosie. BekTtop HamarHm4yeHHOCTH, JlMamarHeTHKH,
rapamMarHeTuku, (peppoMarHeTUKH.

22. MarnuTHas BOCIPUUMYHUBOCTD BEIECTBA U MarHUTHAs! TPOHHUIIAEMOCTb.

23. [Ipupona muamarHeTusma.

24, MarnuTHas BOCIIPUUMYHBOCTD IlapaMarHeTHKOB, 3akoH Kropwu.

3.2 IlepeyeHb BONMPOCOB VISl IK3aMeHa
(2 cemecTp - KosieOaHusi ¥ BOJIHBI)

1. I'apmMoHMuecKue KoeOaHus U UX XapaKTepPUCTUKU.

2. l'apmonnueckuit  ocmsatop. [IpykuHHBINA, QU3WYECKUd U MaTeMaTHYeCKHid
MasiTHUKH.

3. CBoOonHbBIE TapMOHHMYECKHE KosieOaHuss B KojiebaTeabHOM KoHType. CloskeHus
rapMOHUYECKUX KoJIeOaHHUM 0IHOTO HaIllpaBJIeHUs U OAMHAKOBOM 4acTOThl. buenus.

4. CrnoxeHue B3aMMHO MEPIEeHIUKYISPHBIX KOJIeOaHU.

S. JuddepeHnnanbHoe ypaBHEHME CBOOOTHBIX 3aTyXalOIIMX KojieOaHUM M ero
perieHre. ABTOKoJIeOaHuUs.

6. JuddepenunanbHoe ypaBHEHUE BHIHYKICHHBIX KOJI€OaHUN U €r0 pelIeHue.

7. Ammutyna v (aza BEIHYXAEHHBIX kojeOanuil. PeonaHc.

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

9. VYpaBuenue Oerymieid BosiHbl. @azoBast ckopocTs. BoinHOBOE ypaBHEHHE.

10.  HHarepdepeHuus BOIH.
11.  Crosiuue BOJHBI.



12.  3ByKOBBIE BOJHBI.

13. Dddodexr [omnepa B akycTuke. YIBTPa3ByK U €ro NIPUMEHEHUE.

14.  DxkcnepuMeHTanbHOE MOJYYEHHUE EKTPOMArHUTHBIX BOJIH.

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

16.  DHeprusi rapMOHHYECKOTO KOJIEOATEIBHOTO ABHKEHHUS.

17. . Tapmonnueckuii ocunmiarop. AuddepenunanbHoe ypaBHEHUE rap- MOHUYECKOTO

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

(2 cemecTp - KBanToBas ¢pusuka)

1. PaBHoBecHoe TemoBoe wu3dMydeHue. JlydewcnyckaTenbHas M MOTJIOLIATENIbHAs
cnocoOHocTH Tei. 3akoubl Kupxroda, Credana bonsiimana u Buna.

2. Pacmpenenenune »sHepruM B CHEKTpEe U3IY4YEHHUs aOCOJIOTHOTO YEPHOro Teda.
VYasTpaduoneroBas katactpoda. Popmyma [lnanka.

3. Buemnuit ¢otosddexr u ero ocHoBHble 3akoHbl. MccrnemoBanust CrosneTosa.
VYpasuenue DitHmreitHa. OneiT Jlykupckoro u Ilpunexaena.

4, Omnbitel JlebeneBa. OOBSICHEHUE JAaBJICHHUS CBETa HA OCHOBE JJIEKTPOMArHUTHOU H
KBaHTOBOM Teopuu cBeTa. Macca u uMmynbe poToHa.

5. [Tornomenue u paccestHue peHTreHoBCKuX Tydeit. ddpdext Kommrona.

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

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

8. JluckpeTHOCTh 3HepreTuyeckux ypoBHeW B arome. Onbitel @Ppanka u ['epna.
Onpenenenre NOTEHLUATIOB BO30YXACHNUS U NOHU3AI[MN aTOMOB.

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

anexkTpoHa. Maraeton bopa. [Tpunuun Ilaynu.

10. IMpuamun Ilaynu. 3amonHeHWE 3IEKTPOHHBIX 00o0souek, Ilepumomnueckas cucrema
3JIEMEHTOB MeHeneena.

11. DHepreTHYecKuid CIEKTp DJIEKTPOHAa B CBOOOJHOM aToMe W B Kpuctaimie. [Ipuumna
pacileryIeHus SHEPreTUYeCKUX YPOBHEN B 30HBI. MeTallIbl, MOJIYIPOBOIHUKH, AUITICKTPUKH.

12. DnexkrponpoBoauMOCTh MeTalIoB. CoOCTBEHHAss M MPUMECHAas IEKTPOIPOBOIUMOCTD
MOJIYIIPOBOAHUKOB. 3aBHCUMOCTh 3JIEKTPOINPOBOJAHOCTH METANIOB M  MOJYIMPOBOJHUKOB OT
TEeMIIepaTyphl.

13. P-nniepexon. BoinpsimieHnue Ha p-n-niepexoie.

14. ®orope3uctuBHbi u (HOoTO TambBaHWYeckuii AddexTei. DoTOpe3nCTOpHl U
MOJIYTIPOBOAHUKOBBIE SJIEMEHTBHI.

15. CnoHrtaHHO€ W MHIYLIUMpOBaHHOE u3nyueHue. OnTudyeckrue KBAaHTOBBIE I'€HEPATOPHI
(;1azepsl).

16.  OmsiT Pe3epdopaa mo paccestHUIO a-yacTHll. SnepHast MOJeNb aToMa.

17. CocraB W XapaKTepHCTHKa aTOMHBIX sijep. M3orombl; u300apbl, H30MEpHI.
Maccnekrporpad.

18.  KamenwpHas u o0osoueqHast MOJENH siaep. DHEprus cBsizu Aapa. JlegekT macchl.

19. Metoasl perucTpalu 3apsHKEHHBIX YacTUIl: CIMHTApUCKOI, (OTOIMYITbCHOHHBIH
METOJ, KaMepa BuiibcoHa, Iy3bIpbKOBas Kamepa, MOHM3ALMOHHAs KaMmepa, c4erduk ['eiirepa -
Mromnepa, cuetunku YepeHkoBa.

20.  EcrecTBeHHas paguoOaKTUBHOCTb. 3aKOH PaJMOAKTHBHOIO pacmnaja. PaanoakTHBHbIE
pSBI.

21.  JleneHue TSDKENBIX U CUHTE3 JIETKHX siiep. ATOMHBIN peakTop. SnepHas sHepreTuka.

22.  TepmosnepHble peakluu U NEPCHEKTUBBI MX UCTIOIB30BAaHMS B MUPHBIX LIEJSX.

23.  VYCKOpUTENM  3apsDKEHHBIX — YacTHUI:  JIMHEWHBIH  YCKOpUTENb, LHUKIOTPOH,
CHUHXPOTPOH, (a30TpoH, CUHXPO(]a30TpOH, OETATPOH.

24.  TopMmO3HOE M XapaKTepHUCTUYECKOE PEHTICHOBCKOe wu3inydeHue. CIUIOmHbBIE HU

XapaKTCPUCTUUICCKHUC CIICKTPLI leqeﬁ PCHTTeHa, MEXaHHU3MBbI UX BOSHUKHOBCHUSI.



25. HckyccTBeHHas palMOaKTUBHOCTh. TpaHCypaHOBBIE JJIEMEHTBI.

26.  Kocmmueckwe Jyun. IlepBuduHO€ © BTOPUYHOE KOCMHYECKOE H3IIydCHHE.
3aBUCUMOCTh UHTEHCUBHOCTH paJalliM OT BbICOTHI. PaimanioHHbIe nosica 3eMJIu.

27. ®otomomuHeceHuus. Mcenenosanus Basunosa. [IpaBuio Crokca. JlroMuHeceHTHbIE
HCTOYHUKHU CBETA.

28. CsepxmpoBoauMocTb. OmbiTHeIe — ¢akThl. [loHSTHE O KBaHTOBOW  TeopHid
CBEPXIIPOBOJUMOCTH.

29. Tepmo- u (oTOIIEKTPUUECKHE CBOMcTBa p-N-mepexona. POTOAMOMABI, CBETOANOIBI,
[OJIyIIPOBOIHUKOBBIE JIA3€PbI.

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

3.3 Ouenounoe cpeactno 1 (siadboparopHoe 3a1anus)

Pasnen, tema Homep u Tema s1a6opaTopHoii padoTbl
AU CHUITHHBI
Tema 3.1 Jlabopatopuasi pabora Ne 1,2,3. VccrnegoBaHue 3I€KTPUUYECKOTO
TOJISI.
Tema 3.2 Jlabopatopuasi padora Ne 4. Omnpenenenne IIC u BHyTpEeHHETO
CONIPOTUBJICHUSA NCTOYHHKOB BHCKTPI/I‘ICCKOI\/'I OHCPTHH.
Tema 3.2 JlaGopatopnass padora Ne 5,6 OmnpeneneHue  yAeIbHOTO

COIIPOTUBJICHUA n MOITHOCTHU IMPOBO/THHUKA (HCCJ’I@I[OB&HI/Ie
AIIEKTPUYECKOH 1eTH).

Tema 3.3 JlabopatopHast pabora Ne 7. UccnenoBanue 3aBUCHMOCTH
CONIPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYPHI

Tema 3.3 JlaGopatopHast pabora Ne 8,9. UccnenoBanne 3aBUCUMOCTH
COMPOTHUBIICHHSI MOJTYPOBOIHUKA OT TEMIIEpaTyphl.

Tema 3.4 Jlabopatopnas pabota Ne 10. MccrmenoBaHue MarHuTHOTO TIOJIS

Tema 3.4 JlabopatopHass pabGora Ne 11,12. HccnenoBanue moBeneHUs
BEI[ECTBA B MATHUTHOM I10JIE

Tema 3.5 JlaGopatopnass ~ pabora  Ne 13,14.  U3ydenwe  sBICHUS
AIEKTPOMArHUTHOU 4 MHIYKIIUH.

Tema 4.1 Jlabopatopnas pabota Ne 15,16. M3zyuenue konebaHuii MassTHUKOB

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

Tema 4.2 JlaGopatopHass pabGora Nel8,19. YcrpoiictBo u  pabota
TpaHcdopmaropa.

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

Tema 4.3 JlaboparopHas padora Ne21,22. M3mepeHue IUIMHBI CBETOBON BOJIHBI

C TIOMOIIBIO TU(PPAKIIMOHHON PEIICTKH.

Tema 5.1 JlaboparopHas pabora Ne23.34,25. H3zyyenue sapnenue porordpdekra




Kputepun KOHKpeTHOr0 011eHOYHOT0 cpeacTBa (corsnacHo IOJTOKEHUIO
0 MPOMEKYTOUYHOI arTecTannu odyuyawmmuxcsa BYuT
10 MPOrpaMMam BbICIIEro 00pa3oBaHus — MporpaMMaM O0aKajaBpuara u NporpaMmMam
CIenHAJuTEeTA)

[To nToram TecTUpOBaHMS OLIEHKA 3HAHWN OOYYaroIIerocsi MpOU3BOJUTCS B COOTBETCTBHH CO
CIICYIOIIUMU KPUTEPUSIMHU:

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

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

MpaBUIBHBIX 0TBETOB 60-79% — «XOpOIIO»/«3a4TEHOY;

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

TecTbl

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