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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 OOIIEHHKEHEPHBIE
3HAaHWUA, MCTOAbI MAaTCMATHYCCKOI'0 aHAJIM3a U MOACIUPOBaHN,
TEOPETHUYECKOTO U IKCIIEPUMEHTAILHOTO UCCICIOBAHUS 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 rtabmuue 1 mpencraBieH IepeueHb KOMIETEHLMH C YKa3aHMEM Ie€peuHs AUCLMILINH,

(hopMUPYIOITUX 3TU KOMIIETEHIINU coTiacHo yaeOnomy miany OITOIT

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:

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,
TEOPETUYECKOrO U
IKCIIEPUMEHTAIbHOTO
MCCIICIOBAHMS B
poheCCHOHATILHOU
JIeATEIbHOCTH;




3. OFBEM JUCIHUILIMHBI 1 BUJIbl YYEGHOM PABOThBI

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 / ooknao - - -
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 pa6ora ¢ npenojaBartejeM (BCero) 20 12 8
B ToMm uucie:
Jlexmn 8 6 2
[IpakTrueckue / ceMUHApPCKUE 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 / acce / 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 ¢ npenogaBaresieM (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 npoMekyTouHoOM arTecTanum (3a4eT, IK3aMeH) DK3ameH 3auer DK3aMeH
(36) (36)
4. CTPYKTYPA U COAEPKXAHUE INCHUII/INHBI
4.1. KAJEHIAPHO-TEMATHYECKOE IINTAHUPOBAHHUE
OYHASA ®OPMA OBYYEHUS
No KonuyecTBo yacoB Ha
n/m nabop dopma
Tema MPAKTUYECKHUE | aTOpPH | 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, DJIEMEHTHI 2 2 tect ACT
(bM3UYECKON KHHETUKH
12 | Tema 2.5. 2 tect ACT
MakpOoCKOTTMYECKUE CUCTEMBI
BTN oT TETUIOBOTO
paBHOBECHS
Pasnen 3. JiaeKTpryecTBO M MArHETH3M
13 | Tema 3.1. Dnekrpocraruka 2 4 tect ACT,
OTYET M0
nabopaTopHOi
pabote
14 | Tema 3.2. IIpoBogHHWKH 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
nabopaTopHOit
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. DnekTpoMarHuTHas 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 MEXaHUKHU
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. DJeMEeHTHI 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 UMITyJIbCA. 4 tect ACT
4 | Tema 1.4. Dueprust 4 tect ACT
5 | Tema 1.5. JlnHamuka 5 tect ACT
BpAIIaTeIHbHOTO TBM)KEHUS
6 | Tema 1.6. DeMeHTbI 5 tect ACT
MEXaHHKH CIUIONIHBIX CpeJl
7 | Tema 1.7. PensTuBucTCckKas 5 tect ACT
MEXaHHKa
Paznen 2. TepmoanHamuka U MoJieKyJasipHasi pu3nKa
8 | Tema 2.1. 5 tect ACT
deHOMEHOIOTHYecKast
TEPMOIMHAMHKA
9 | Tema 2.2. MonekynspHo- 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
Pa3gen 3. DineKTpu4ecTBO 1 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. DnexTpoMarHuTHas 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. TapMoHWYecKHE 1 3 tect ACT,
KOJIeOaHus OTYET IO
nabopaTtopHOit
pabote
22 | Tema 4.2. Bomusbl 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
0 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. DIIeMEHTBI 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 MUKPO(U3UKH 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 MHUpPa
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 uMITy/IbCA. 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. TepMonmHaMuKa 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. Craructudeckas 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 1O
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 10
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
Makcaenna
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. HurepdepeHmus 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 MO

SNEKTPOMArHUTHOTO naboparopHOH
W3ITYy4YEeHUs pabote

29 | Tema 5.2. 3 tect ACT,
DKCHepUMEHTAIbHBIC TAHHBIC OTYET I10
0 CTPYKTypE aTOMOB. naboparopHO

pabote

30 | Tema 5.3. DJ1eMEHTHI 3 tect ACT
KBAaHTOBOM MEXaHWKHU

31 | Tema 5.4. KsanrtoBo- 3 tect ACT
MEXaHHUYECKOE oIucaHue
aTOMOB

32 | Tema 5.5. Onruueckue 3 tect ACT
KBaHTOBBIC T€HEPATOPHI

33 | Tema 5.6. DJIeMEHTHI 3 tect ACT
KBAaHTOBOM CTaTHCTUKH

34 | Tema 5.7. DneMeHTHI (pU3UKH 3 tect ACT

TBEPJIOTO Tela

Pasznen 6. Anepuas ¢pusuka.

35 | Tema 6.1. DIIeMEHTHI 2 3 tect ACT,
KBaHTOBOW MHKPO(DU3UKH OTYET TI0
nabopaTtopHOit
pabote
36 | Tema 6.2. DieMmeHTapHbBIC 3 tect ACT,
YaCTUIIbI OTYeT 1o
nabopaTopHOit
pabote
37 | Tema 6.3. Kocmudeckue ay4au 3 tect ACT
Pasnen 7. ®usnyeckasi KapTuHa MUpa
38 | Tema 7.1. CoBpemeHHas 3 tect ACT

Hay4Has KapTHHA MHpa

Hroro 2 cemecTpy 12 12 48 Dx3aMeH (36)

4.2.  KPATKOE COAEPKXAHUE JIJEKHUMOHHOI'O KYPCA

Paspen 1. Mexanuka.

1.1. Kunemaruka.

OCHOBHBIE KUHEMATUYECKUE XapaKTEPUCTUKU KPUBOJIMHEUHOIO JIBUKEHHUS: CKOPOCTh M
yckopenue. HopmanbHOE M TaHreHuuaabHOE ycKopeHue. KnHemaTrka BpanaTebHOrO JIBHKEHHUS:
yIJoBasg CKOPOCTb U YIJIOBOE YCKOPEHHUE, MX CBSI3b C JIMHEHHON CKOPOCTBIO U YCKOPEHHUEM.
IIpoctpanctBo u Bpemsi B MexaHuke HproToHa. CHcTeMBbl KOOpAWMHAT M WX IpeoOpazoBaHUS.
DuU3NYECKUI CMBICI IPOU3BOIHON U UHTETpaJIa.

1.2. Jlunamuka.

NuepumnaneHble cucTeMsbl OTCUeTa W IepBbli 3akoH HproroHa. Bropoit 3akoH HerotoHa.
Macca, umnynsc, cuiia. YpaBHEHUE IBHKECHHS MaTepUaJbHOW TOUKH. Tperuil 3akoH HbroroHa n
3aKOH COXPAaHEHUsI HMITYJIbCa. 3aKOH BCEMHUPHOro TAroTeHus. CHIlbl  CONPOTHUBIICHUS.
HNuterpupoBanue ypaBHEHHMM JBUKEHHMS, POJIb HAaYaJbHBIX YCIOBHM. LleHTp macc MexaHMYeCKOU
CUCTEMBbI, 3aKOH JIBM)KEHMs IIeHTpa macc. J[BukeHue Tenl ¢ nepeMeHHOM Maccoil. CBsi3p 3aKoHa
COXpaHEHUsI UMITYJIbCA C OJHOPOAHOCTBIO MPOCTPAHCTBA. | paHUIBl MPUMEHUMOCTH KJIACCUYECKOMN
MEXaHUKHU.

1.3. MoMeHT ummyibca.



MoMEHT uMITysnbca MaTEpUAIBHOW TOYKM M MOMEHT MEXaHUYECKOM CHCTeMbl. MOMEHT
CWJIBbL. 3aKOH COXpPaHEHMsI MOMEHTa MEXaHUUYECKOM cUCTEMBI. [[BHKEHME B 110JI€ LIEHTPaIbHBIX CHUIL
3axonsl Kerepa. CBsi3b 3aKOHA COXpaHEHUSI MOMEHTA UMITYJIbCA C U30TPOIHOCTHIO IPOCTPAHCTBA.

1.4. Dueprusi.

Cuina, pabota ¥ moTeHUManbHas >Heprus. KoHcepBaTUBHBIE U HEKOHCEPBATHUBHBIC CHIIBL
Pabota u kuHeTHWYecKas PHEPrus. 3aKOH COXPAHEHHUsS TOJHOW MEXaHMYECKOW SHEPTUU B IOJIE
MOTEHIUATBHBIX CWI. CBA3b MEXAY CWIOW W TOTCHIMAIbHOW »HEprueu. I'pagueHT CKaasapHOM
¢ynkuuu. CronkHoBeHust Ten. Heympyroe m aOcomoTHO ympyroe crosikHOBeHHE. CBs3b 3aKOHA
COXPAHEHUS SHEPTUU C OJHOPOJHOCTHIO BPEMEHH.

1.5. JlunHamuKka BpamaTeabHOTO ABHKCHUSI.

VYpaBHeHHE BpalEHUS TBEPIOrO Tejla BOKPYI 3aKpEIUIEHHOM och. MOMEHT HHEpLMH.
®opmyna Ilreitnepa. Kunetnueckass 3HEprusi BpalarOIIErocss TBEPJAOTO Tena. [ 'mpockonuueckue
cuiIbl. ' MPOCKOMIBI M MX PUMEHEHHE B TeXHUKE. YTibl Dinepa. Tensop unepuuu tena. [Ipeneccus
U HyTauus rupockona. HemHepuuanbHble CHCTEMBI OTCYETa. DJIEMEHTHl KJIACCHUYECKOM Teopuu
rpaBuTaiuu. [IpuinBeI.

1.6. DneMeHThl MEXaHHUKH CIUJIONIHBIX CPel.

OO6mue cBoicTBa KXUAKOCTEH W Ta3oB. CTallMOHApPHOE TEYCHHE HJICATHHOM KUIKOCTH.
VYpasuenue bepnymnu. Ynpyrue HampsokeHuss W AedopManu B TBepJaoMm Tene. 3akoH ['yka.
Mopayne HOnra. Kosddurnuent Ilyaccona. Kunematmdeckoe ommcaHue IBWIKEHUS >KUIIKOCTH.
Bekropasie moss. [IoTok ¥ MUPKyIALMs BEKTOPHOTO TOJsA. YPAaBHEHUS JBUIKEHUS M PAaBHOBECHUS
KUAKOCTU. DHEprus ynpyrux aedopmaiuii tBepaoro tena. Bsaskas xkuakocts. Cuibl BHyTPEHHETO
TpeHus. CTalioHapHOe TeueHue BA3KOHM >KuakocTtu. JlamuHapHOoe M TypOYJIEHTHOE JBHKEHUE.
Uucno Peitnonpaca. JloboBoe conmpoTuBieHne mpu 00TEKaHUH TEJl.

1.7. PensTuBHCTCKAas MEXAHMKA.

[IpuHnum  OTHOCHUTENBHOCTH UM mpeoOpazoBanus [amwmiies. OKcCnepUMEHTAIBHBIC
o6ocHoBaHus crieruanbHON Teopun oTHOcuTeabHOCTH (CTO). Tloctynmarer CTO. OTHOCHTENBHO CTh
OJIHOBPEMEHHOCTH U mpeoOpazoBanus Jlopenma. CokpalrieHue JUIMHBI U 3aMelJIeHHEe BPEMEHU B
JBIDKYIIMXCSA CUCTeMax oTcyeTa. PenatuBuCTCKHil mMiynbe. BzauMocBsizb Maccsl U sHeprun. CTO
u snepHas ’HepreTuka. [IpeoOpazoBaHue CKOPOCTEH B pEIsITUBUCTCKON KnHemaTuke. CoxpaHeHue
PENSATUBUCTCKOrO UMITyJIbca. PensiTuBUCTCKass sHEprus. YeTblpeXMepHOe MpPOCTPaHCTBO-BpPEMS U
€ro MCeBAOEBKIMJOBAa MeTpuka. [loHATHE  penaTMBUCTCKOrOo  HHTEepBasia. Jlnarpammsl
MuHkoBckoro. CTOJKHOBEHHUSI PEISATUBUCTCKUX YACTHULL.

Paznen 2. TepmoamHamuka U MOJICKYJIsIpHas (pu3uKa.

2.1. ®eHOMEHOIOrnYecKast TEPMOANHAMMKA.

TepmonuHamuueckoe paBHOBecMe U Temmeparypa. HyneBoe Hayano TepMOJMHAMHKHU.
OMnupuueckas TemneparypHas mkana. KBasucrarnueckue mpolecchl. YpaBHEHUE COCTOSHUS B
tepmoanHamuke. OOpatumble W HeoOpaTtumble mpoiiecchl. IlepBoe Hawamo TEPMOIUMHAMHKHU.
TenmnmoemkxocTs. YpaBHeHue Maiiepa. WM3oxopuueckuii, wu300apuuecKuil, H30TEPMUUECKUII,
annabaTUyecKuii Tpolecchl B HIealnbHBIX Trazax. [IpeoOpa3oBaHue TEMIOTHI B MEXaHHUYECKYIO
paboty. Lukn Kapuo u ero xospdunueHt nonaezHoro neicTBus. JHTponus. CBsi3b TEMI0EMKOCTH
UJCAIbHOTO Tra3a C YHUCIOM cTeneHeill cBoOoabl Monekyna. [lomutpornmueckuil mporecc W ero
yacTHbIE cCiy4yau. TepMoJMHAMHYECKME TMOTEHUuaidbl MW yciaoBus paBHOBecusa. Da3oBwie
npespamieHus. YpaBHenue Kianeiipona-Knaysuyca. Peanpnble rasel. YpaBHeHue Ban-gep-
Baanwca. Kputnueckas wusorepma. Dddexr Jxoymsa-Tomcona. Knaccuueckas Teopus
TEIUIOEMKOCTH TBEpAbIX Teia. 3akoH [lromonra u Iltu. Xumudeckuid mNOTEHIMAN. YCIOBHUS
XUMHUYECKOTO paBHOBecus. Jlumarpammbl coctosiHuil. ®a3pl W ycnmoBusi paBHOBecHs (as.
TepmoauHamMuKa TOBEPXHOCTH paszznena AByX (a3. IloBepXHOCTHbIE JHEPrHsi W HATSIKCHHE.
Kanunnsipasie siBnenus. TepMoauHaMiKa HEOOPATUMBIX MPOIIECCOB.

2.2. MonexkynsipHO-KHUHETUYECKAsl TEOPHSL.

Hasnenue ra3za ¢ Touku 3peHuss MKT. CBsi3b TEMIOEMKOCTH C YUCIIOM CTETEeHEH CBOOOIbI
MoJekyn ra3a. Pacnpenenenne MakcBemna MOJEKYT MAEATbHOTO Tra3za. JKCIEPUMEHTAIbHOE
obocHoBaHue pacnpeneneHuss MaxkcBemia. Pacnpenenenue bonbimana u  Gapomerpudeckas



dopmyna. BeiBon pactipenenennii MakcBemia u boibiiMaHa U3 yCIOBUSI paBHOBECHOTO XapakTepa
IBUOKEHUs MoJekya. Haubonee BeposiTHas, cpeaHsss M CPEIHEKBAJIpaTU4YHAs CKOPOCTH.
Omnpenenenue yucia Aporajpo merogaom Ileppena.

2.3. Cratuctuyeckas (pusuka.

Maxkpo- u MuKpocoCTOssHUS. CTAaTHCTUYECKHII BEC U BEPOSITHOCTH MAaKpPOCOCTOSIHMSL.
®dazoBoe MpPOCTpPaHCTBO. JI[BE cCHCTEMBI B TEIUIOBOM KOHTAaKTe. OHTPOINHUS M TEMIlepaTypa.
OcHOBHOE TepMOJMHAMHUYECKOe TOXkaecTBo. Pacmpenenenne ['mOG6ca. BriBon pacmpeneneHuii
Makcgemna u boneiimana u3 pacnpezaenenus ['no6ca.

2.4. DneMeHTHl (PU3NYECKON KHHETHUKH.

SABnenus nepenoca. duddysus, TenaonpoBOAHOCTb, BHYTpEeHHEE TpeHue. bpoyHOBCkoe
NBUKEHHE. YMCIO CTOJIKHOBEHHMH W JJMHA CBOOOJHOTO mpoOera MOJIEKYJd HAEaJbHOTO Trasa.
OMnupuueckue ypaBHeHus nepeHoca: Puka, Oypbe u HproToHa. Pemakcanus K COCTOSIHHIO
paBHoBecus. CBsi3p auddy3un ¢ OpOYHOBCKUM JBMKEHHEM. YyBCTBUTEIBHOCTh M3MEPUTEIHHBIX
npuoopos. [lymel. [Ipunnun On3arepa.

2.5. MakpOCKOTIMYECKHE CHCTEMBI BJIAJTN OT TEIUIOBOTO PABHOBECHSL.

OTKpbITBIE JUCCUMATHBHBIE cucTeMbl. CaMoopraHusanus B OTKPBITBIX CHUCTEMax, poJib
HenuHenHocTH. Paykryauuu. budypkamum u karactpodsl. Mnem cunepretuxu. Ilpumepst
CaMOOPraHU3alMK B )KMBOM M HEKUBOW NTpUpoJE. JnHaMu4YecKnii xaoc.

Paznen 3. DneKTpU4eCcTBO U MarHETU3M.

3.1. DnekrpocraTuka.

3akoH Kynona. Hanpsk€HHOCTh M MOTEHIMAN JIEKTpocTaThdeckoro nojst. Teopema ["aycca
B MHTErpalbHOM (popMe U ee MpUMEHEHHe JUIsl pacueTa 3jeKkTpuueckux nosieil. Teopema ["aycca B
muddepenunanbHoi hopme. J(uBeprennus BekTopHoro nois. Teopema CTokca B MHTETpabHOM U
muddepentimansaoit dopme. Lupkynsmus w1 poTop BEKTOpHOTO mojs. YpaBHeHus I[lyaccona u
Jlannaca mis notennuana. Teopema MpHmioy.

3.2. [IpOBOJTHUKY B SJIEKTPUYECKOM IOJIE.

PaBHOBecne 3apsanoB B mpoBogHuke. OCHOBHas 3ajadya JIEKTPOCTATHKH ITPOBOIHHUKOB.
OKBUIIOTCHLUAIbHBIE TIOBEPXHOCTH MU CHJIOBBIC JIMHHMHM DJICKTPOCTATHYECKOTO IOJIA MEXIY
IIPOBOJHHUKAMU. DJIEKTPOCTATHYECKAs 3alIUTa. EMKOCTh MPOBOJHUKOB M KOHIEHCATOPOB. DHEPrus
3apsHKEHHOTO  KOHJAEHCATOpa. OHEPrus B3aUMOJCUCTBMS DIIEKTPUYECKHX 3apsAloB. ODHEPIusd
CHCTEMBI 3apsUKEHHBIX TPOBOIHUKOB. OOBEMHAsl INIOTHOCTh SHEPIHHU AJIEKTPOCTATUYECKOTO MOJIS.

3.3. IMpAEKTPUKHU B DJIEKTPUYECKOM TOJIE.

ONEeKTpUUYECKOE MOJe JUNOJA. JMnosap BO BHEMIHEM d3JeKTpuueckoM mnose. Iomspusanus
IUAIEKTPUKOB. OpUEHTAUMOHHBIA U Je(OpPMALMOHHBIA MEXaHU3Mbl MNossgpu3anuu. Bekrop
JIEKTPUUYECKOTO CMEIIEHUs (2JIeKTpUYecKod MHAyKuuu). JlusnekTpudeckas MPOHHUIIAEMOCTh
BEILIECTBA. JJIEKTPUYECKOE II0JIE B OJHOPOJHOM JUAIEKTpUKE. Pas3noxkeHue Moisi CHCTEMBI
AIEKTPUYECKUX 3apsioB 110 MYJIbTUNOJNAM. JIUMOJIBHBIM MOMEHT CHCTEMBI 3apsnoB. Bekrtop
noJisipu3auuu (HMOJSIPU30BAHHOCTH) JMAJIEKTPUKAa M €ro CBs3b C OOBEMHOM M IHOBEPXHOCTHOM
IUIOTHOCTBIO CBSI3aHHBIX 3apsiioB. BEeKTOp 3/1eKTpHuecKkoro cMeIeHus (31eKTpUUecKO HHIYKIUH).
JusnexTpuueckas BOCHPUUMMYMBOCTD M JIUAIEKTPUYECKAas NPOHUUAEMOCTb I HOJSPHBIX U
HEMOJISIPHBIX AUNIEKTPUKOB. OOBbEeMHasl INIOTHOCTh SHEPIHU AIEKTPUUYECKOTO T0JI B TUAJICKTPUKE.
I'pannyHbIe yCIOBUS A BEKTOPOB HANPSIKEHHOCTH AIIEKTPUYECKOIO IOJSI M DIEKTPUUECKOTO
cMmeleHus. BHyTpeHHsst 1 cBOOO/IHAS SHEPTHUs IUAJIEKTPUKOB BO BHEIIHEM 3JEKTPOCTATHUECKOM
nosie. YcCIOBHE TEPMOJAMHAMHUYECKOTO pPAaBHOBECHS B AMIJIEKTpUKaX. [Ibe302nekTpuku u
CETHETONIEKTPUKH ((eppOITEKTPUKH).

3.4. TIoCTOSIHHBII 2JIEKTPUUYECKUH TOK.

Cuna ¥ IIOTHOCTH TOKA. YPAaBHEHHE HENPEPBIBHOCTH NS 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 €  DKCIEPUMEHTAIBHBIMM  pe3ylbTaTaMu. MakcBEUIOBCKas — pejlakcanus
HEOJHOPOJHOCTH 3aps/ia B IPOBOJAHUKE. DIIEKTPUUECKUM TOK B ra3ax U )KUJIKOCTSX.

3.5. MaraurocraTuka.



MaruutHoe B3aMMOJIEHCTBUE MOCTOSHHBIX TOKOB. BEKTOp MarHUTHON WMHIYKUMH. 3aKOH
Awmrnepa. Cuna Jlopenua. [[Brwxenue 3apsiioB B 2JIEKTPUUECKUX U MarHUTHBIX MOJsAX. 3aKOH buo-
CaBapa-Jlannaca. Teopema 0 HUPKYJISAIUHU (3aKOH MOJHOTO TOKa). MarHUTHOE MOJIEe ABMXKYIIETOCS
3apsna. [loTok M HUPKyJIALMS MarHUTHOro mnousid. /luBepreHuuss U poTop BEKTOpa MarHUTHOMN
WHIYKIUU. [[BHKCHHE 3apsHKEHHBIX YaCTHUIL B AJIEKTPUYSCKUX U MarHUTHBIX MOJsiX. Dddexr Xomra
U ero NpuMeHeHue. MarHeTusm Kak pessiTUBUCTCKUN AP PEKT.

3.6. MaruuTHoe 1noJje B BELECTBE.

MaruuTHOE€ MOJIe U MAarHUTHBIM JIANOJBHBIA MOMEHT KpPYyroBoro Toka. Hamarnuuenue
MarHeTukoB. HampsbkeHHOCTh MarHuTHOro mnosisi. MarHutHas npoHuniaeMocTs. Kiaccugukanus
MarHeTHMKoB. BeKTOp HaMarHWM4YeHHOCTM U €ro CBA3b C IUIOTHOCTbIO MOJIEKYJISIPHBIX TOKOB.
MarnuTHass BOCIIPUUMYUBOCTh U MarHUTHasl MPOHUIIAEMOCTh. J[MaMarHeTUKH, MapaMarHeTUKU U
(deppomarnetuku. ['paHnyHbIE yCIOBUS Ha MOBEPXHOCTU pasjeia JIByX MarHeTukoB. OO0beMHas
IUIOTHOCTh SHEPrUU MArHUTHOTO IMoJisi B BemiecTBe. Pusnyeckas NpUpoJia HAMATHUYEHHOCTH
JaMarHeTUKOB, TapaMarHeTUKOB U (heppoMarHeTHKOB.

3.7. DnekTpoMarHuTHasi UHTYKIIHSL.

@DEHOMEHOJIOTHSL  DJIEKTpOMarHuTHOW  mHaykumu. IlpaBuno  Jlenna.  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 AIIEKTPOMArHUTHON MHIYKIIUH.

3.8. YpaBHenust Makcaeia.

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

Pasznen 4. KonebGaHus 1 BOJIHEL

4.1. F'apMoHnUeCcKHEe KOJICOaHUsI.

WNneanbHblii rapMOHUYECKUN OCHMIUIATOP. YPaBHEHUE HJCATBLHOIO OCHWLIATOPAa M €ro
pemenue. AwmmuTyna, dYactota W ¢daza konebanus. OHeprus kosneOanuidl. [Ipumepbr
KOJIeOATeIbHBIX  JBWIKEHUM pa3nuuHoi  (usudeckoit mpupoapl. CBoOOIHBIC 3aTyXaroIIue
KoJIeOaHUsl OCHMIUIATOpA ¢ oTepsiMH. BeiHy)eHHbIe Kosiebanus. CiioxeHnue koyiebanuii (OneHus,
¢urypsl Jluccaxy). AHamu3 U CHHTE3 KOJEOAaHMA, TOHATHE O CIEKTpe KojeOanwii. CBs3aHHBIC
konebanus. KowmmiekcHas ¢opma mpeAcTaBieHUss TapMOHUYECKHX KoisiebaHuil. BekTopHoe
omHcaHue cJoxeHus KoseOanuil. HopmanbHble MOIBI CBSI3aHHBIX OCHUJUIATOPOB. Bpems
YCTaHOBJIICHUS! BBIHYXKJCHHBIX KOJEOAaHUH M €ro cBsi3b C JOOPOTHOCTHIO OCHMIUISTODA.
MopaynupoBanubeie  kosiebanus. [lapamerpuueckuii  pe3oHaHc. HenMHEWHBIH — OCIUILIATOP.
ABTOKOIE0aHUS.

4.2. BOJIHBI.

BonnoBoe amxenue. Ilnockas rapmoHuueckas BOJIHBL. JlJIMHA BOJIHBI, BOJIHOBOE YHCIIO,
¢da3zoBasg CKOpOCTb. YpaBHeHHE BOJIHbI. OJHOMEPHOE BOJIHOBOE ypaBHEHHE. YIPYrue BOJIHBI 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. MurepdepeHnns B TOHKUX IuieHKax. Crosume BoNHBI. OCHOBHOE YpaBHEHHE

uHTepQEepeHIMM,  pojib  KOTepeHTHOCTH.  BpemeHHas  (IpojoJibHAs)  KOT€PEHTHOCTb.
IIpocTpancTBeHHas (momepeuHast) KOT'€PEHTHOCTb. MHoromnyyesas UHTEepEepeHIIHs.
Unteppepomerp Pabpu- Ilepo. 3Be3nubiii uHTephepomerp MaiikenbcoHa. AHTHOTpa)KarolIye
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. dudpakinuonHas pemeTka Kak cCHeKTpaibHbli mpubop. [lonstue o
rojorpaMueckoM METOJe TMOJIy4eHHs] U BOCCTAHOBIEHHs H300paxeHuidl. Meron 30H DpeHers.
Ammumntynsaeie u (a3oBeie 30HHBIE MacTMHKU Dpenens. Judpakius DpayHrodepa Ha IMIEIH.
Judpaxmuss Ha MHOTHX OECHOPSIOYHO PACIIONIOKEHHBIX Mperpagax. Pazpemaromas crmocoOHOCTh
madpaknuonHoi pemerku. Judpakuus bparra. Tomorpammer Jlelita-YnarHuekca, [leHucroka.
[IpocrpancrBennas  ¢wnbrparusa. Judpakumonnas Teopuss u3zoOpaxenwit. [IpenenpHas
paspemiaromnas CriocCoOHOCTh ONTUYECKUX MprbopoB. ["onorpaduyeckas nuarepdepomerpusi.

4.5. [lonsipusanus BOJIH.

dopma U CTENEHb NOJISIpU3ALMU MOHOXpOMAaTH4ecKHMX BOJIH. [lonmydeHue u aHanus
JIMHEMHO-TIOJISIPU30BaHHOTO cBeTa. JIMHelHoe nBymydenpenomiieHne. [IpoxoxaeHue cBera yepes
nuHelHble (da3oBble TIAaCTUHKU. VcKyccTBeHHas omnTuueckas aHu3oTpornus. DOoToyrnpyrocts.
DNeKTpoONTHYECKHEe M MarHuToonTtuueckue 3pgextel. OTpakeHHe M TPEeNoOMIIEHHE CBeTa Ha
rpaHuLe pa3zena AByX AuaneKTpukoB. @opmynel Openens. [lonHoe oTpakeHre U €ro NpuMeHEHNe
B TexHuke. BoyHOBOIbl M cBeToBonbl. bprocrepoBckoe oTpaxenue. LlupkynspHas ¢dazoas
AHU30TPONHS. DIEMEHThI ONTUKU AaHU30TPOIHBIX CPE U MIPOBOAIIMNX CPE.

4.6. Ilornonienune u 1ucrepcus BOJIH.

DeHOMEHOJIOT U TIOTJIONIEHUS U AUCTIepcrn cBeTa. Mozenb cpenpl ¢ aucnepceueit. @azoBas
U TpyNIoBas CKOpOCTb BOJHBI. BoiHOBble makeTbl. HopmanbHas M aHoMmasbHas AWCIEPCHS.
Knaccuueckas Teopus nucnepcun. Paccesinue cBera.

4.7. HenuHelHbIE IPOLECCHI B ONTHKE.

Henuneiino-ontuyeckue >QQexTel: camMoPOKyCUpOBKa CBeTa, 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 U3TyYEHHUS.

TennoBoe wuzmydeHune u JroMuHecueHUUsA. CHIEKTpalbHbIE XapaKTEPUCTUKH TEIJIOBOTO
m3nydeHus. 3akoHel Kupxroda, Credana-bosbiiMana u 3akoH cmenieHuss BuHa. AOCOIIOTHO
yepHoe teno. Gopmyna Penes-J[xunca u «ynbrpaduoneroBas katactpoday. ['mmoreza KBaHTOB.
@®opmyna Ilnanka. KBaHTOBoe 00bBACHEHHWE 3aKOHOB TEIJIOBOrO u3nydeHus. KopmyckynspHo-
BOJIHOBOUM ayanmu3M cBeta. Dotodadpdext u s3dpdexkr Komnrona. YpaBHeHue ODHHIITEHHA I
dotosddekra. OmbiT bore. Topmosznoe wusnyuenue. Kiaccuueckass MoJenb 3aTyXarollero
JIUMOJBHOTO ocuuiuiaTopa. EctecTBenHas mupuHa u Gopma JUHUM u3inydeHus. OTHOpOAHOE U
HEOJHOPOJAHOE YIIUPEHUE CIIEKTPAIbHBIX JTUHUM.

5.2. DKcniepUMEHTANIbHbIE JaHHBIE O CTPYKTYpPE aTOMOB.

Mopnens atoma Tomcona. Ombitel Pesepdopna nmo paccesHuto anbda-uyactui. Snepnas
MOJIENIb aTOMa. OMIUPHUYECKUE 3aKOHOMEPHOCTHM B aTOMHBIX crekrpax. ®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 KBaHTOBOI MEXaHUKH.

I'unore3a ne bpoitna. Omnbitel [[PBuccona u Jlxepmepa. udpaxiuss MHKpOYacTHIL.
[Tpunuun HeompeneneHHocTu ['eitseHOepra. BomHoBast (yHKuMsA, ee CTaTUCTHUECKUH CMBICT U
YCIIOBHSI, KOTOPBIM OHa JOJDKHA YIOBIETBOPSTH. YpaBHeHue lllpeaunrepa. KBantoBas yactuua B
OJTHOMEpHOH MOTeHIMaIbHON siMe. OJHOMEpPHBIA MOTEHUUANbHBIH mopor u Oapeep. CocrosiHME
MHKpPOYACTUIIbI B KBaHTOBOW MeXaHuKe. [IoHSTHE O BBIPOKIEHUU HSHEPreTUYECKUX YPOBHEM.
I'apmonunueckuit ocumsatop. Pononsl. IlpeacraBnenue (U3MUECKUX BETUYMH OIEPATOPAMHU.
OnepaTopbl KOOpPJIMHAT, HMIIYJIbCa, MOMEHTa HMMIYJbCa, MNOTEHUUAIBLHOM M KHUHETUYECKOU
SHepruu. ['aMUIbTOHMAH KBAaHTOBOM CHCTEMBI KakK OIepaTop MOJHOW 3Hepruu. Boruucnenue
CpeIHUX 3HaUYeHUU U QIyKTyaruil (pu3ndeckux BETUYUH B KBAHTOBBIX cucTemMax. CTalimoHapHOE U
HecTalroHapHoe ypaBHeHue [lpenunrepa.



5.4. KBaHTOBO-MEXaHNYECKOE OIIMCAHUE ATOMOB.

Crammmonapuoe ypaBuenue Ilpenunrepa s aroma Bojgopona. BonHoBeie (QyHKIMHM U
KBaHTOBbIE uucna. [IpaBunma orOopa s kBaHTOBBIX mepexonoB. OmeiT Iltepna u [epnaxa.
Oddexr 3eemana. lllupuHa crieKTpabHBIX JMHUK atoMa Bogopoaa. COOCTBEHHBIM MEXaHUYCCKHIMA
M MarHuTHBIA MOMEHTHI 3JIEKTpoHa B aToMe. CrnuH-opOuTanmbHOe B3ammojeiictBue. CTpoeHue
aTOMOB M IIepUOAMYECKAas CuUCTeMa XuMu4deckux anemeHToB J[.M.Mengeneesa. Ilopsnok
3aIl0JHEHUS 3JIEKTPOHHBIX 000s104YeK. TOHKas CTPYKTypa CHEKTpalbHbIX JIMHUN aroma BOJOpPOJa.
JI>omOoBckuii  caBUr. BekTopHas  MOZENh  MHOTORJIEKTPOHHOTO  aTomMa. THWIbl  CBS3CH.
XapaKkTepucTUUYECKHE CIIEKTPhl aTOMOB. 3akoH Mo3nu. Ddpdext Oxe.

5.5. Ontruyeckue KBaHTOBBIE TE€HEPATOPBI.

CrioHTaHHOE W WHAYIMPOBaHHOE H3MydeHue. MHBepcHoe 3aceieHue ypOBHEH aKTHBHOM
cpenbl. OCHOBHBIE KOMIIOHEHTHI Jlaepa. YCJIOBHE YCWJIEHHsS M TeHepanuu cBeta. OcoOeHHOCTH
JmazepHoro wusnydeHus. OCHOBHBIE THIIBI JIa3€pOB M UX IpuMeHeHue. MojoBas CTpyKTypa
ONTHYECKUX pe30HaTOpOoB. CHEKTpaIbHBIM COCTAB M3JIyueHHs JiazepoB. KorepeHTHOCTh J1a3epHOTO
n3nydeHus. CuHXpoHHU3alUs MOJ B jasepe. I'eHepanys CBEpXKOPOTKUX MMITYIbCOB. KBaHTOBBIE
HEJTMHEWHO-ONTUYECKHE SIBICHHUSL.

5.6. DeMeHThl KBAaHTOBOM CTaTHCTUKHU.

KBaHTOBBIE CHCTEMBI M3 OJMHAKOBBIX YacThll. [IpUHIMI TOXKIECTBEHHOCTH OJMHAKOBBIX
Mukpodactull. CHMMETpUYHbIE U AHTUCUMMETPUYHBIE COCTOSIHUSL (BOJIHOBBIE (DYHKIIUN)
TOXKJIECTBEHHBIX ~MuKpodacTull. bo3onsl u  ¢depmuonsl. [lpunnun Ilaynmu. KsantoBble
craTuctudeckue pacnpenenenuss boze-OiHmreriHa u  @®epmu-/lupaka. IlnoTtHOCT umCcHa
KBaHTOBBIX cOCTOSTHUU. DHeprus @epmu. lIpenenbHblil mepexol OT KBAHTOBBIX CTATHCTHYECKUX
pacmpeneneHuii K KJIacCMYECKOMY  pacrnpeneneHutro  Makcemna-bonsimana.  [lapamerp
BbIpOXkAeHUA. CBepxTekyuecTh renus. CBepXmpoBoAUMOCTh. PaboTa BbIXOJa AJIEKTPOHA U3
MeTamia. TepMoaneKTpoHHas SMHUccHs. X0J0Has (aBTOAIEKTPOHHAs ) SMUCCHSL.

5.7. OnemeHThl PU3UKHU TBEPAOTO TEA.

JIBM)KEHHE 3JEKTPOHOB B MEPUOAWYECKOM Mose Kpuctaa. CTpykTypa 30H B METauIaXx,
MOJIYIIPOBOAHUKAX W JudJieKTpukax. [IpoBomumocts wmeramuioB. CoOCTBEHHass M TMpUMeECHas
IIPOBOJIUMOCTD TOJIYIIPOBOJHUKOB. YpOBeHb DPEpMHU B YUCTBIX U MPUMECHBIX MOJIYIPOBOJHHUKAX.
TemmnepaTypHass ~ 3aBUCUMOCTb  NPOBOJAMMOCTU  IOJIYIIPOBOJHUKOB.  POTONPOBOJAUMOCTH
NoJIynpoBoAHUKOB. [Iporieccrl reHepanuu U pekoMOuHauu Hocuteneil 3apsana. Jddexkr Xomna B
MeTallax W noiynpoBojgHukax. KsantoBblii asddexkr Xomnma KoHTakTHble SBICHHS B
MOJIYIpoBOJHMKAX. P-n - mepexox. PacrnpeneneHue 3JIEKTPOHOB M JBIPOK B p-N - Iepexone.
BonbramnepHas xapakTepucTHKa p-nN - nepexoja. Belnpsmistomue cBOWCTBa p-N - IMepexoja.
[Ipouecchl BO30YkA€HUS, HOHU3ALIUU, TUCCOLUAIH, PEKOMOMHAIINY U niepe3apsaku. [lnasma u ee
OCHOBHbIE cBoMcTBa. [lonydeHne u npuMeHeHue I1a3Mbl B HAyKEe U TEXHUKE.

Paznen 6. SAnepnas pusuka.

6.1. DeMeHThI KBAaHTOBOM MUKPO(DU3UKH.

CocraB atoMHOTO sjpa. XapaKTEpUCTUKHU SApa: 3apsiji, Macca, SHEPIUs CBSA3M HYKIOHOB.
PannoaktuBHOCTh. Buabl M 3aKOHBI pajMOAKTUBHOIO W3NyueHus. SAnepHble peakuuu. JleneHue
anep. Cunres anep. [erextupoBanue saepHbIX u3iydeHud. [loHATHE O HO3MMETPUM M 3alUTE.
CrnuH ¥ MarHUTHBINA MOMEHT sifipa. CBOMCTBa 1 OOMEHHBIN XapakTep siiepHbIX cuil. EcTecTBeHHas u
UCKYCCTBEHHAsl PaJMOaKTUBHOCTb. VICTOUHMKHM pPaJuOAaKTHBHBIX H3JIydeHHH. Panuon3oronHsii
aHaJM3. 3aKOHBl COXPAHEHMsI B SACPHBIX pEaKUUAX. OKCIEPUMEHTAIBHBIE METOIbl SAAEPHON
¢u3uku. KanenbHast, o6onodeyHass 1 0000IeHHas MOJeNb siapa. Y cKopuTenn. B3zaumoneiictBue
SIEPHBIX U3JIyYEHUH C BEIIECTBOM.

6.2. DneMeHTapHbIE YaCTULIBI.

@yHaMEHTAIbHBIE B3aUMOAEHCTBUS U OCHOBHBIE KJIACChI AJIEMEHTAPHBIX YacTHll. YacTuiisl
u aHTHdacTHibl. JlenToHsl u anponsl. KBapku. Dnektpocnaboe B3aumoneiictBue. CrangapTHas
MOJieNb 3eMeHTapHbIX YacTull. [IpoGinema oObenuHeHMs (pyHIaMEHTANbHBIX B3aWMOJICHCTBUM.
3apsa0Bble MYJNBTHUILIETHI M HM30TONMHMUYECKUN cNUH. CTpaHHbBIE 4YacTUIbl. 3aKOH COXpaHEHHS
KOMOMHUPOBaHHOM 4yeTHOCTU. CynepMyIbTHILIETHI.

6.3. Kocmuueckue nyun.



[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 KapTHHA MHpa

OCOOEHHOCTH KJIaCCHYECKOM W HEKJIacCHYecKoW (M3MKH. MeToM0JIOTHS COBPEMEHHBIX
HayYHO-HCCIIEI0OBATEIBCKUX MpOoTpaMM B o0siacté pu3uku. OCHOBHBIC OCTHIKEHUS U MPOOIEMBI
cyobsiiepHoi usuku. [lonbiTku 0O0beMHEHUS (YHIAMEHTAIBHBIX B3aWMOJICHCTBUN U CO3JaHUS
«reopuu Bcero». CoBpeMEHHbIE KOCMOJIOTMUECKUE MpeAcTaBIeHUs. JJocTHKeHus: HaboqaTeIbHON
acTpoHOMHUH. TeopeTnyeckne KOCMOJIOTHYECKHUE MOIEIU. AHTPOIIHBIN TPUHIUIL. PeBosronuonHbIe
U3MEHEHUS B TEXHHUKE M TEXHOJIOTHMSIX KaK CJEJACTBUE HAYYHBIX JOCTHXKEHUH B 00JACTH (DPU3HKH.
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 JlabGopatopuast pabora Ne 1,2,3. HccrmenoBaHue 3IEKTPUUYESCKOTO
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
IEKTPUUCCKON LIETIH).

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. MccienoBanue 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 koseOaHUii 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 OBYUAIOIIIUXCSH

5.1 OcHoBHasi nTEpaTypa
Poouonos, B. H ®dusuka : ydebHoe mocobme st By30B/ B. H. PogmonoB. — 2-e w3,
ucnp. u jgon. — Mocksa : U3znarensctBo IOpaiit, 2022. — 265 c. — (Bricuiee oOpazoBanue). —




ISBN 978-5-534-08600-3. — Tekcr : anekTpoHHbIi // O0pazoBarensHas miardopma FOpaiir [cait].
— URL: https://urait.ru/bcode/491489

Auizenyon, A. E. ®usuka : yaeOHUK U IPaKTUKYM 11 By30B / A. E. Aiizennion. — Mockaa :
M3narenscTBo HOpaiit, 2022. — 335 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-00487-8.
— Tekcr : onekrpoHHblii //  OOpaszoBarenbHas miatrdopma  FOpait  [cait]. —
URL: https://urait.ru/bcode/489456

Kpasuenko, H. FO. ®uzuka : yuyeOHuk u mnpaktukym it By3oB / H. FO. KpaBuenko. —
Mocksa : UznarensctBo FOpaiit, 2022. — 300 ¢. — (Bricmee oopaszoBanue). — ISBN 978-5-534-
01027-5. — Tekct : omekrponnblii // OOpa3oBarenbHas tiatdopma HOpaiit [caiit]. —
URL: https://urait.ru/bcode/488428

@msuka : yuyeOHMK W npaktukym g By3oB/ B. A. Wnemn, E. lO. baxtuna,

H. b. Bunorpamosa, II. . Camoiinenko ; mox  pemakmueir  B. A. Unpuaa. —  Mocksa .
WznarenscTBo FOpaiit, 2022. — 399 ¢. — (Bwicmee o6pazosanne). — ISBN 978-5-9916-6343-4.
— Tekcr : onexrponnsii // OOpazoBarenbHast T1argopma  FOpait  [calTt]. —

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

5.2 JlonosiHuTEILHAS JIMTEpaTypa
Huxepos, B. A. ®u3uka : yaeOHUK U TIpakTHKyM it By30B / B. A. HukepoB. — Mockaa :
WznarenscTBo FOpaiit, 2022. — 415 ¢. — (Bwicmee o6pazosanue). — ISBN 978-5-9916-4820-2.

— Tekcr : onexrponnesi // OOpasoBarenpHast 1iargopma  FOpait  [calT]. —
URL: https://urait.ru/bcode/489259

Apucmomens, -. ®uzuka/ Apwuctorens ; mnepeBomuuk B. Il. KapnmoB. — Mocksa :
WznarenscTBo IOpaiit, 2022. — 228 ¢c. — (Antomnorus meician). — ISBN 978-5-534-08826-7. —
Texkct :  onekrponneli  //  OOpazoBarenbHas  muargopma  FOpait  [caiit]. —

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

5.3. Pecypchbl uHGOPMAIIMOHHO-KOMMYHUKAIIMOHHOM ceTH «AHTepHET»

Anpec MaTtepHeT pecypca Hassanue UHTepHET pecypca Pexxum nocryna

WuTepHeT-yHUBEpCUTET HHAOOPMAITHOHHBIX

http://intuit.ru/ o CBOOOIHBIN
TEXHOJIOTUH
. Caiit )xypHaita «BecTHUK KOMIBIOTEPHBIX .
http://vkit.ru/ M vp CBOOOIHBIN
1 UH(OPMAIIMOHHBIX TEXHOJIOTHII
CBobOoanas obmenocTymHas
http://ru.wikipedia.org/. MYJIBTHSI3bIUHAS] YHUBEPCAIbHASI HHTCPHET- CB0OOHBII

SHIIAKIIONIEIUS

6. METOAUYECKHUE YKA3ZAHUA JJIS1 OBYYAIOLIUXCSA

Z[I/ICL[I/IHJ'II/IHa «Dusuka» HU3y4acTCsd B TCUCHHUC IBYX CEMCCTPOB. HpI/I IJIaHUPOBAHUU U
opraHusaliii BpCMCHHU, H606XOJII/IMOFO Ha HU3YYCHHC 06y‘IaIOH_II/IMC$I JAUCIUITIINHBI, HCO6XOI[I/IMO
NMPpUACPKUBATHCA CIICAYIOMIUX peKOMCHHaHHﬁ.

B nepuona MeEXKAy CeCCUAMHU CTYACHTBI HOOJDKHBI BCCTH KOHCIICKT HCKHHﬁ, HU3y4yaTb
TCOpeTI/IquKI/Iﬁ Marepuail B COOTBETCTBUHU C nporpaMMoﬁ KypcCa, BBIIIOJHATE HNPCIAIOKCHHBIC
npenoaaBaTeieM 3alaHusd JJIs CaMOCTOSATEIbHOM paGOTLI, TOTOBHUTBCA K CJa4€ 3a4€Ta M 3K3aMCHa,
npopa6aTLIBa;1 HCO6XOHHMBIﬁ MaTepural COrjlaCHO INCPCYHIKO BOIIPOCOB JJIA MMOATOTOBKH K 3a4YCTy U
OK3aMCHY U CIIUCKY pCKOMCHﬂOBaHHOﬁ JINTCPATYPHI.



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/

Brimosnnenue 1abopatopHbIX pabOT OTHOCUTCS K YHCITY 00s3aTeNbHBIX BUAOB padot. Ilepen
BBITNIOJTHEHHEM PAa0OTHl HEOOXOAMMO BHUMATEIBHO O3HAKOMHUTBCS C TEOPETHUECKHM MaTepHajioM,
MPEJCTaBICHHBIM B METOJMYECKUX YKa3aHMAX K COOTBETCTBYMOLIeH jabopaTopHoii padote. [lpu
HEOOXOIMMOCTH MOKHO BOCIIOJIb30BAThCs PEKOMEHIYeMOW JUTepaTypoil. B xone BbINOIHEHUS
paboThl HEOOXOJMMO PYKOBOJCTBOBATHCS IOPSAIKOM BBITIOJHEHUS JIaOOpaTOpHOW pabOTHI U
YKa3aHWsIMH TPETIoIaBaTelis, MPH 3TOM JIOJDKHBI COOIOAATHCS MpaBHJIa TEXHUKH OE30MAaCHOCTH.
PesynpTaToM BBITIOTHEHUST paOOTHI SIBISETCS OTYET, KOTOPBINA JOJDKEH OBITh aKKypaTHO 0(opMIiIeH
Y BBITIOJTHEH B COOTBETCTBUU C TPEOOBAHUSIMHU, IPUBEACHHBIMU B METOIMYECKUX YKA3aHHSIX.

B yxazanHoe mpemnonaBarereM BpeMs oOydaroluecss 3allMIAlOT OTYeThl. 3aluTa
IIPOBOJUTCS B BUJE COOECEIOBAaHUS MO0 KOHTPOJBHBIM BOIIPOCaM, IPUBEICHHBIM B METOAMUYECKUX
yka3zaHusax. KpoMe Toro, npenojgaBaTeinb MOXKET 3a/1aBaTh JONOJIHUTEIbHBIE BOIPOCHI, KACAIOIIHECS
pe3yJIbTaTOB AKCHEPHUMEHTAa, BBIBOJOB IO pe3ysbTaTaM omnblToB M T.I. K mpomexyTouHoi
aTTecTalluy JIONyCKAaroTcsl oOydaroluecsi, BBINOJHUBIINE Bce JabopaTopHble paboOThl U
3alUTUBIIME OTYEThl MO HUM. [Ipym HamuuMM 3aJ0JKEHHOCTH N0 J1abOopaTOpHBIM paboTam, MO
COTJIaCOBAHUIO C MPEMNo/iaBaTeIeM, BO3MOXKHA 3aMeHa paboThlI 10 BHIIOJHEHHIO OTYeTa Ha pedepar
10 TEME COOTBETCTBYIOIIETO Ja00OPATOPHOTO 3aHATHS C MOCIEIYIONEH ero 3aluToM.

B nocnennem cemecTpe n3ydyeHus: JUCHUILIMHBI Y4EOHBIM IUIAHOM MPEIYCMOTPEH KYpCOBOM
npoekT. Ilpu nomydyenuu 3amgaHusi, HEOOXOJMMO BHUMATENIBHO C HUM O3HAaKOMMTHCSA U, B Clydae
BO3HMKHOBEHHS BOIPOCOB, 33JaTh UX INpernojaBarento. PerynspHoe mocemieHne KOHCYJIbTaluH,
BHUMATEJIbHOE M3Y4YE€HHE METOJAMYECKUX YKa3aHWIl K BBIMIOJHEHUIO KYpCOBOTO IMPOEKTa, a TaK XKe
cTporoe coOirofeHne rpauka BHIIOJHEHHS MPOEKTa MO3BOJIUT M30eXaThb HEHY)KHBIX MpOOIIeM.
OrneHKa 3a KypCOBOM IMPOEKT BBICTABIIAETCA 110 PE3YJIbTATaM €r0 3aIUTHI.

B Teuenne cemectpa W BO BpEMS CECCMU OCHOBHBIM BHJIOM TOATOTOBKH SIBJISIOTCA
caMocCTosATeNbHbIe 3aHATHSA. OHM BKIIOYAlOT B ce0s H3ydeHHE BOIIPOCOB, BBIHECEHHBIX Ha
CaMOCTOSITEIPHOE H3y4YeHHe, O(GOpMIIEHHE OTYETOB IO JabopaTOpHBIM paboTam, KypCcOBOE
IIPOEKTUPOBAHKE, & TaK K€ MOJATOTOBKY K IPOMEXYTOUYHOM aTTecTaluu

Cucrematnueckass paboTa B COOTBETCTBHM C HPOTPaMMOM JUCIMIUIMHBI — YCJIOBUE
YCIIEIIHOTO OCBOEHUS MaTepuaa.

MeToau4yeckne peKOMeHAAIUM M0 00yYeHHUIO JIMI ¢ OrPAHUYEeHHbIMH

BO3MOKHOCTHMM 310POBbSI U HHBAJIUA0B

OcBoeHHE AMCIUIUIMHBI OOYYAIOMUMHCS C OTPAaHHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBS
MOXET OBITh OPraHM30BaHO KAaK COBMECTHO C APYIMMH OOYYaIOIIUMHKCS, TaK M B OTACIIBHBIX
rpynnax. [IpenmnosnararoTcst criennaibHbIE YCIOBUS IS TTOJTYYCHHS 00pa30BaHUs 00YJYarOIIUMUCS C
OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 37I0POBBSI.

[Tpodeccopcko-nearornuyeckuii  COCTaB 3HAKOMHTCS C  TICHXOJIOTO-()HU3UO0JIOTHISCKUMU
OCOOCHHOCTSIMU 00YYaOIIUXCSI MHBAUAOB U JIUI[ C OTPAHUYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBS,
WHIUBUAYAIBHBIMU — [pOrpaMMaMy  peaOuiuTalud  HWHBaNUAOB  (mpu  Hanuuuu). [lpu
HEOOXOJIMMOCTH OCYIIECTBIISICTCS JOIMOJHUTENbHAS TOJJIEPKKa TMPENoJaBaHUs ThIOTOPAMH,
MICUXO0JIOTaMH, COIMAIbHBIMHU PAaOOTHUKAMU, MPOILIEAIINMHU MOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBUM ¢ MeTOaMYECKMMH pekoMeHnanusMu MuHoOpHayku PO (yrB. 8 ampens
2014 r. N AK-44/058H) B Kypce mpearnoJyiaraetcs HCIOJIb30BaTh COLMAIbHO-aKTUBHBIE H
pediieKCUBHBIE METOIbl OOYYeHHs, TEXHOJOTHUH COIMOKYIbTYPHOU peadHiIuTaluu ¢ LeIbIo
OKa3aHUsl MOMOIIM B YCTAHOBJEHUU IMOJHOLEHHBIX MEXJIWYHOCTHBIX OTHOLIEHUU C JIPYrUMHU
CTYIEHTaMH, CO3JaHUHM KOM(MOPTHOTO TICHXOJOTHYECKOTO KJIMMara B CTYACHYECKOW Tpymie.
[Toxbop u pa3zpaboTka yueOHBIX MaTEPHAIOB MPOU3BOAATCS C YUYETOM MPEIOCTABICHUS MaTepHala
B pa3NUYHBIX (opMax: ayAuadbHOU, BU3yalbHOM, C MCIONb30BAHUEM CIEIUATBHBIX TEXHUYECKUX
CPEICTB ¥ HH(POPMAIIMOHHBIX CUCTEM.

Menuamarepuanbl  TakKe  CIEAyeT HUCIONb30BaTh W aJanTUPOBATh C  Y4ETOM
WHIUBUAYAIBHBIX 0cOOeHHOCTel 00yuenus nuil ¢ OB3.

OcBoenne aucuuriuHbl guuamMu ¢ OB3 ocyiecTBisieTcss ¢ HMCHOJb30BaHUEM CPENICTB
oOyueHuss o0O0mIEr0o ¥ CHEIHMATbHOTO HAa3HAUYEeHHUS (TMEPCOHATBHOTO M KOJUIEKTHBHOTO



UCTOJBb30BaHus). MarepuaabHO-TEXHUYECKOe OO0eCleueHHe IpelycCMaTpUBaeT IMPHCIIOCOOICHHE
aynuTopuil K Hyxaam aun ¢ OB3.
dopma mpoBeNEHHs aTTECTAllMH Uil CTYACHTOB-WHBAIMIOB YCTAaHABIMBACTCA C YUETOM
WHIUBUAYAIBHBIX TICUXO(u3ndeckux ocobenHocreit. [[ns crymentoB ¢ OB3 mpemycmarpuBaercs
noctynHas opMa npeaocTaBIeHHs 3aJaHHd OLICHOYHBIX CPEJCTB, & UMEHHO:
® B IICYATHOH WJIM JIEKTPOHHOU (opme (I JHIl C HAPYIICHUSIMH OIIOPHO-IBUTATEIHHOTO
amnmnapara);
e B IIeYaTHOW PopMe WK DIIEKTPOHHOHU (opMe C YBEITUICHHBIM MIPUPTOM U KOHTPACTHOCTHIO
(1St TUIT ¢ HAPYIICHUSIMU CITyXa, PeUH, 3PEHHS);
® METOJOM YTCHHSI aCCHCTEHTOM 3a/IaHUs BCIYX (IJIs1 JIUI C HAPYIICHUSIMH 3PEHHUS).
CrymeHTaM ¢ WHBQJIMTHOCTHIO YBEIMYMBACTCS BpEeMs Ha IOATOTOBKY OTBETOB Ha
KOHTpOJIbHBIE BOMPOCHL. [l TakuxX CTYOEHTOB TMpeaycMaTpuBaeTcs JOocTymHas ¢opma
MPEOCTaBICHHUS] OTBETOB Ha 33aJJaHHs, 2 IMEHHO:
® TMCHPMEHHO Ha Oymare Wjid HaOOPOM OTBETOB HAa KOMIIbIOTEpE (AJI JIUII C HAPYIICHUSIMH
cilyxa, peum);
e BEIOOPOM OTBETA U3 BOZMOXKHBIX BAPUAHTOB C UCIOJIH30BAHUEM YCIYT aCCHCTEHTA (ISl JIHIL
C HapYIICHUSIMU ONIOPHO-ABUTaTEIHLHOTO aIapara);
e yCTHO (AJIs1 JIUI] C HAPYIICHUSIMHU 3PEHHUS, ONTOPHO-ABUTATEILHOTO ariiapara).
[Ipu HeoOxomumocTH U OOYYArOIIUXCS C WHBAIMTHOCTHIO TPOLEAYypa OIEHUBAHUS
pe3yabTaTOB OOYUEHHSI MOXKET MIPOBOUTHCS B HECKOJIBKO ATAIIOB.

7. IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOT A,
ITPOT'PAMMHOI'O OBECIIEYEHUSA U UTHO®OPMAIINOHHbIX
CITPABOYHBIX CUCTEM

[Ipu mpoBeneHWE 3aHATUH MO MUCIMIUIMHE WCIOIB3YIOTCS CIEAYIONIHE IMPOTPaMMHBIC
TIPOTYKTHI:

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

2. Microsoft Office 2007 Russian OLP NL AE;

3. JlabGoparopus «Duzuka»

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

8. HEOBXOIAUMAS MATEPUAJIBHO-TEXHUYECKAS BA3A

JIeKIIMOHHBIE 3aHSTHUSA:

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

- nabopatopus, ocHamenHas [1K ¢ goctynmom B MHTEpHET.

IIpouee:
- pa6oqee MCCTO IIpenoaaBaTeiisd, OCHAllICHHOC KOMIIBIOTCPOM € JOCTYIIOM B I/IHTCpHCT.
Pa3paborumk:
Kadenpa UuCy Houent xkapeapst UuCy O.10. PemHeBa

(mecmo pabomut) (3aHuMaemas 00IHCHOCHb) (unuyuansl, amunus)


http://www.biblio-online.ru/
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1 IlepeyeHb KOMIETEeHIMI ¢ YKa3aHMeEM 3TANOB UX (pOPMHUPOBaHNS B Ipolecce OCBOCHHUS
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)

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

Tabmuna 1
Ilnanupyemblie pe3ybTaThbl 00y4eHHs MO0 JUCHHUILINHE
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 MATEMaTHIECKOTO
aHaJN3a U MOJICITUPOBAHUS,
TEOPETUIECKOTO U
IKCIIEPUMEHTAILHOTO
HCCIIEIOBAHUS B
npodeccruoHaTbHOM
JIeSTEbHOCTH;

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

Pesynpratel oOyuenus mno npucruiuimHe «®Pusuka» HampapiaeHus mnoarotoBku 09.03.02
«MHDOpPMALIMOHHBIE CHCTEMBbl M TEXHOJOTHH» ONPEACIAIOTCA IOKa3aTeIsIMH U KPUTEPUAMHU
OIICHHBAaHUS C(HOPMHUPOBAHHOCTH KOMIIETECHIIMH Ha 3Tanax ux (OopMHpOBaHMS IPEACTABICHBI 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 »srame mnpoMeXyTouHOW aTTecTallMd HUCIOJIb3YeTCs CHCTEMa OLEHKH YCIIEBaeMOCTHU
oOydarommxcs, KOTOpas IO3BOJIIET IPENOAaBaTeIi0 OLEHUTh YPOBEHb OCBOEHHUS MaTepualia
oOyuatormmucs. Kpurepun oneHuBaHuss CQOPMUPOBAHHOCTH IUIAHUPYEMBIX — PE3YIBTaTOB
oOy4deHus (IECKPUTITOPOB) IpeacTaBieHbl B kKapTe komrerernun OITOTT.

dopmMa OIEHKH 3HAHUHU: OLEHKA - 5 «OTIMYHO»; 4 «XOpOIIO»; 3 «yIOBIECTBOPUTEIHHOY; 2
«HEYIOBIETBOPUTEIbHO».  JlabopatopHble  paOOThI, MPAaKTUYECKHE  3aHATHs,  IPAKTHUKA
OILICHUBAIOTCSA: «3a4€T», «HE3a4eT». BO3MOKHO HCIIONIb30BaHNE OAITEHO-PEHTHHTOBOM OLIEHKH.

IIkana oneHuBaHus:
«3aueT» — BBICTABIISIETCS, €CIH CPOPMUPOBAHHOCTH 3asIBICHHBIX JIECKPUIITOPOB KOMITETCHIINN Ha
_51 % u Oonee OllEHUBAETCSI HE HUKE «YIOBIETBOPUTEIBHO» MPHU YCIIOBUU OTCYTCTBUSI KpUTEPUS
«HEYIIOBIIETBOPUTEIBHO». BBICTaBIIseTCS, KOTAa OOYYaroIIMIACS TIMOKAa3bIBaET XOPOIIUE 3HAHUS
M3Y4YEHHOTO Yy4eOHOIro MaTepuaia; CaMOCTOSITENIbHO, JIOTUYHO M TIOCIEIO0BATENbHO H3JIaraeT H
WHTEPIPETHUPYET MaTepuanbl y4eOHOTO Kypca; MOJTHOCTBIO PACKPBIBAET CMBICT MPEAIaraéMoro
BOTIPOCA; BJIAJICET OCHOBHBIMHM TEPMHUHAMHU W TIOHATHSIMH U3y9EHHOTO Kypca; MOKa3bIBaeT yMEHHE
MEPEIOKUATH TEOPETHUECKUE 3HAHMS Ha MPE/IIOIaraeMblil MPaKTHYECKHH OTIBIT.
«OTIMYHO» — BBICTABISACTCS, €CIA COPMHUPOBAHHOCTD 3aSBICHHBIX JIECKPUIITOPOB KOMITETECHIIHIA
85 % Oonee (B coorBercTBHM ¢ Kapramu komrmeteHIuii OITOIT) orneHuBaeTCsS KpUTEPHSIMH
«XOPOILIO» U «OTJIUYHO», MPH YCIOBUU OTCYTCTBHUSI OLICHKH «HEYOBJIETBOPHUTEIHHO»: CTYAEHT
MoKa3aJl TMPOYHbIE 3HAHWS OCHOBHBIX TIOJIOKEHWH (aKTHYECKOTO Marepuana, yMEHHUeE
CaMOCTOSITEIIEHO peIlaTh KOHKPETHBIE MPAKTHUECKUE 3a7a4d MOBBIIIEHHOW CII0KHOCTH, CBOOOIHO
HCIIOJIb30BaTh CIIPABOYHYIO JIUTEpPaATypy, JejiaTh 000CHOBAaHHBIE BBIBOJBI U3 PE3YJIbTaTOB aHAIN3a
KOHKPETHBIX CUTYaIIHii;
«Xopouo» — BBICTaBISIETCS, €Ci CHOPMUPOBAHHOCTD 3asBJICHHBIX JECKPUIITOPOB KOMITETEHLUI
Ha 61 % wu Gonee (B cooTBeTcTBUM ¢ KapTtamu komrereHnuii OITOIT) onieHnBaeTcsi KpUuTepusMu
«XOPOILIO» U «OTIAUYHOY, MIPHU YCIOBUH OTCYTCTBUS OLIEHKH «HEYIOBIETBOPUTEIBHOY, JOMYCKAETCS
OIICHKA «YIOBJIETBOPHUTENILHO»: 00yJaromMiicsi MOKa3ajl MPOYHbIE 3HAHUS OCHOBHBIX IOJIOKEHUIN
(haKTH4YECKOr0 MaTepuaia, YMEHHE CaMOCTOATENbHO pelllaTh KOHKPETHbIE MPAKTUYECKUE 3a]ayH,
MpeyCMOTPEHHbIE paboyuell MporpaMMoil, OpPUEHTHUPOBATHCS B PEKOMEHIOBAHHOM CIpaBOYHON
JTUTEepaType, yMeeT IPaBHJIbHO OLIEHUTH IMOTY4YE€HHbIE Pe3y/IbTaThl aHAIN3a KOHKPETHBIX CUTYaIUi;
«Y10BJIETBOPUTEIbHO» — BBICTABISETCS, €CIU CHOPMHUPOBAHHOCTH 3aSIBJICHHBIX JECKPUIITOPOB
xomnetreHiuid _ 51 % wu Gosee (B coorBeTcTBUM ¢ Kapramu kommereHnuii OITOII) onenuBaercs
KPUTEPUSIMH «YIOBIIETBOPUTEIBHOY», «XOPOLIO» U «OTIUYHO»: OOydarolluiics MoKa3al 3HaHUe
OCHOBHBIX TOJOKEHUN (PAaKTHUECKOTO Marepualia, YMEHHE MOJYYHTh C MOMOIIbIO MpenogaBaTess
MPaBWJIbHOE PEIIeHHWE KOHKPETHOW MpaKTHYecKOo# 3ajadu M3 YHciia MpeayCMOTPEHHBIX paboueit
MIPOrpaMMOii, 3HAKOMCTBO C PEKOMEHI0BAaHHON CIPABOYHOM JIUTEPATYPOK;
«HeynoBnerBopureibHo» «He3auer» — BbICTaBISETCS, €CIM CHPOPMHUPOBAHHOCTH 3aSBICHHBIX
JECKPUIITOPOB KoMIeTeHnuii menee yeM 51 % (B cooTBeTCTBMM C KapTaMH KOMIETEHIIMN
OIIOII): mpu oTBeTe 0OydarOUIEroCs BBISBUIIMCH CYIIECTBEHHBIE MPOOENbl B 3HAHUSX OCHOBHBIX
MOJIOXKEHUH (PAKTUYECKOTO Marepuaja, HEyMEHHE C TIOMOIIbI0 TNpenojaBareiiss MOIy4UTb
MIPaBUIIBHOE PELIEHHE KOHKPETHOM MpakTUYecKOM 3alaud M3 4Mcia MPeJyCMOTPEHHBIX paboueit
MPOrpaMMoil y4eOHOM TUCIIUTUINHBI.

OTBeTbl M pemieHus: OOy4yaroIIMXCs OLECHHUBAIOTCS MO CIEAYIOUIUM OOIIUM KPHUTEPUSIM:
pacrio3HaBaHMe MpoOjieM;  ONpeAeieHHWe  3HAYMMOM  MHGOpMalUM;, aHanu3  Mpollem;
apryMEHTUPOBAHHOCTh; HCIIONB30BAaHUE CTPATErwif; TBOPYECKHH TMOMXOM; BBIBOJABI, 0OOIIas
I'PaMOTHOCTb.

CooTBeTcTBHE KpPUTEPUEB OLIEHUBAHUSA CHOPMUPOBAHHOCTH IUIAHHUPYEMBIX DPE3YJIbTaTOB
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 3a/laHUsI B CPOKHU, YCTAHOBJIIEHHBIE mpernoaaBareneM. OreHka
«YJIOBJ'ICTBOPI/ITCJ'II)HO» 110 JUCHUITIINHE, MOXKET BBICTABJIATHCA u npu HETIOJIHOMI
c(hOpMUPOBAHHOCTH KOMIIETEHIIUI B XOJ€ OCBOCHMsS OTACIBHON Y4EOHOW TUCIUTUIMHBI, €CIU MX
(dhopMHUpOBaHHME TIPENAINONaraeTcsi MPOJOJDKUTL Ha Ooyiee MO3MHUX dTanmax OOYyYeHHUs, 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,
Jeath 000CHOBAHHBIC BHIBOJIBI M3 PE3Y/ILTATOB aHAIN3a KOHKPETHBIX CHTYAI[H
«XOPOIIIO, CTyaeHT TIOKa3al MPOYHbIC 3HAHUS OCHOBHBIX IOJOXEHHH (PaKTHUIECKOTO
MTOPOTOBBI Marepuaia, yMEHHE CaMOCTOSTCIIBHO pEIIaTh KOHKPETHBIC J1abopaTopHbIE
YPOBCHB 3a1a4M, MPEIYCMOTPEHHbIE paboueil mporpaMMoOil, OpPHEHTHPOBATHCS B
PCKOMEHOBAHHON CIPABOYHON JIUTEparype, yMEET MPaBHIbHO OIIEHUTh
MOJIy4eHHbIE PE3Y/IbTAThl aHAIN3a KOHKPETHBIX CUTYaIHi
«ynoBierBopuT | CTyIeHT MOKa3al 3HAaHHE OCHOBHBIX IIOJOKEHHH (DAaKTHUYECKOro MarepHala,
EIIBHOY, yMEHHE IMOJy4YHTh C IIOMOINBIO IPENOJaBaTeis IPaBHIbLHOE PpEIICHHE
[IOPOTOBBIi KOHKPETHOH Ja00OpaTopHOM 3aaud M3 4YHCIA MPEIYCMOTPEHHBIX paboucii
YPOBCHB [IPOrpaMMOii, 3HAKOMCTBO C PEKOMEHIOBAHHOW CIPABOYHOM JIUTEPATypOit
«HeynosietBop | [Ipu oTBeTe CTyIAEHTA BBISBIIKCH CYIIECTBEHHBIE MPOOEIBI 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 32IaHUS /I HHbIC MAaTePHAJIbl, HCOOXOAUMBIE VIl OLCHKH
3HAHUH, yYMEHHH, HABBIKOB M (WJHM) ONbBITA [eATEJbHOCTH, XAPAKTEPU3YIOIIMX ITAIbI
(opMupoBanus KOMIIETEHIMI B IIpoLecce 0CBOCHUsI 00pa30BaTeIbHOI MPOrpaMMbl

3.1 [lepeyeHnb BONPOCOB /TSI TPOMEKYTOYHOM 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 OTHOCUTEIHLHOCTH U UX (PU3UYECKOE COAEpIKaHNUE.

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




(npoctpaHcTBO-BpeMsi MuHKOBCKOro). CBeTOBON KOHYC W MHpOBbIE JHMHUU. [IpuumHHOCTH U
KJIaCCU(UKAIUST HHTEPBAIOB MEXKTy COOBITHIMHU.

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. JIBxeHue B IEHTPAIbHOM ToJie. MOMEHT UMITyJIbCa B CEKTOpHasi CKOpOCTh. BecemupHoe
TATOTEHUE U ABMKCHUS TUTAHET U CITyTHUKOB. 3akoHbl Kerepa. Kocmuueckue ckopocTu.

5. Bpamenue TBepaoro Teiaa BOKPYT (UKCHPOBAHHON OCH. YTJIOBas CKOPOCTh. MOMEHT
nHepuuu. Ouszndecknii MmasTHUK. [llmockoe nBuxkeHrne. MrHoBeHHas OChb BpAILlCH Usl

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

7. 3akoHBI ABWKEHUS B HEWHEPIMAIBHBIX cHcTeMax otcuera. HeBecomoctsb. [lpunimn
SKBUBAJIEHTHOCTH. [[ponoproHaIbHOCT MHEPTHOW 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 (a30-4yacToTHAs XapakTepucTHKU. [IpeBpaiieHus 5SHEPruM MpHU
KoJIeOaHUsX.

10. BonmroBoe aBmxenue. Knaccudukarus BoiH. [lonsapuzamnms BotH. MOHOXpOMAaTHYECKHE
BoJIHBL. [lmockue u cepuueckre BoHBL. JIMHAMUKA U CKOPOCTh PaCIPOCTPaHEHUS BOJH B YIIPYTHX
cpenax. Dddext 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 Ta3. PaBHOBECHOE MPOCTPAHCTBEHHOE PACIpPEACIICHUE YaCTHUIl UACATBHOTO
ra3a. QyKTyaluy MIOTHOCTH UICAJIHOTO rasa.

3. bBuHOMMaNbHOE pacipeciICHHE.

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

5. Pacnpenenenne laycca kak mpenenbHBIH Ciiydail OMHOMMAIBHOTO pPacCHpEICIICHHS.
[Ipumepsl ero mpuMeHeHus.

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

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

8. Pacnpenenenue MoeKyin ra3a no KOMIOHEHTaM CKOPOCTH.

9. Pacnpenenenne Monekyln raza no MOAYI ckopocTH. Pacnpenenenue Makcena.
[IpuHUUMI nEeTanbHOTO pAaBHOBECHS.

10. HauBeposiTHeias, cpeaHsis U CpeJHEKBaApaTUIHasi CKOPOCTH MOJIEKYN rasa.

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

12. OmnbIThL, IOATBEPAKAAIONINE pacnpenenenuss Makcseia u bonblimana.

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-KHHETUYECKHE 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.
HanpspkeHHOCTD 10J1sl TOUEYHOTO 3apsija.

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

4. [loTeHnman 3IeKTpUYECKOro I0Jid. BpluucieHne NOTEHIHMANOB 3JIEKTPUUYECKUX
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. B3anmopericTBue 3apsi0B, CUCTEMBI 3apsIIOB.

9. [IpoBOJHUKKM B DJIEKTPUYECKOM II0JIe. DJIEKTPUYECKOE TI0JI€  3apsSyKEHHBIX
MPOBOJAHUKOB. Pacnipenenenue 3apsia B IPOBOJIHUKE.

10.  DneKTPOEeMKOCTh MPOBOJHHUKA. DIEKTPOEMKOCTh CHCTEMBI ITPOBOIHUKOB.

11.  DHeprus 3MeKTPOCTATUUECKUX CUCTEM.

12. DnekTpoauHaMHMKa — TepepacrpesielieHue CBOOOTHBIX 3apsloB IPOBOJHUKA B

HEOTHOPOHOM dJIEKTpUYECcKOM ToJie. [ToHsATHE AIeKTpUUeCcKOro ToKa. IeUCTBUE 3aPSI0B, CHCTEMBI
3apsA0B. TOJIEH.

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

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

15. IIpoBomHuku BTOpOro pona. 3axkoHbl Papanes. YaenbHas 3JIEKTPOMPOBOTHOCTH
PacTBOPOB DJIEKTPOJMTOB, MOABUKHOCTh HOHOB.

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

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

18. Ilonatne o MarHeTm3Me, MarHUTHBIE B3aMMOACHCTBHA. B3amMojeicTBHE 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 MHIYKIMSA KOHTypa. MarHUTHBI MOMEHT.

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

22. MarnuTHas BOCIPUUMYHUBOCTD BEIECTBA U MarHUTHAs! TPOHHUIIAEMOCTb.

23. [Ipupona muamarHeTusma.

24, MarnuTHas BOCIIPUUMYUBOCTh TTapaMarHeTUKOB, 3aKoH Kropwu.

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

1. I'apmMoHMuecKue KoeOaHus U UX XapaKTepPUCTUKU.

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

3. CBoOonHbIE TapMOHHMYECKHE KosieOaHus B KojeOareabHOM KoHType. CloskeHus
rapMOHUYECKUX KOJIeOaHUI OJHOTO HalpaBJIeHUs U OJMHAKOBOM yacToThl. bueHus.

4. CrnoxeHue B3aMMHO MEPIEeHIUKYISPHBIX KOJIeOaHU.

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

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

7. Ammutyna v (aza BEIHYXKAEHHBIX kojieOanuil. PezonaHc.

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

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

10.  HHarepdepeHuus BOIH.
11.  Crosiuue BOJHBI.



12.  3ByKOBBIE BOJIHBI.

13. Dddexr [Jomnepa B akycTuke. YIBTPa3ByK U €r0 IPUMEHEHHUE.

14.  DxkcnepuMeHTanbHOE MOJYYEHHUE EKTPOMArHUTHBIX BOJIH.

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

16.  DHeprusi rapMOHHYECKOTO KOJIEOATEIBHOTO ABHKEHHUS.

17. . Tapmonnueckuii ocummiarop. AuddepenunanbHoe ypaBHEHUE rap- MOHUYECKOTO

ocIIsiTOpa M ero peuieHue. a) Maremaruueckuit masTHuk. Ilepuon ero konebanus. 0)
[IpyxunnbIil masTHUK. [lepuon ero konebanus. B) @usznueckuil MasTHUK. [lepuon ero xonedanus.

(2 cemecTp - KBanToBas ¢pusuka)

1. PaBHOBecHoe TemoBoe wu3iMydeHue. JlydencmyckarenbHash M IOIJIOLIATENIbHAS
cnocoOHocTH Tei. 3akoubl Kupxroda, Credana bonsiimana u Buna.

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

3. Buemnuit  ¢gotosddexr u ero ocHoBHble 3akoHbl. Mccrnenoanus Cronerosa.
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 paccessHue peHTreHoBCKUX Jydeit. Iddext Komnrona.

6. KopriyckynsipHo - BOJIHOBas mpupoja cBeTa W 4yacTull. [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. JIuckpeTHOCTh 3HepreTuyeckux ypoBHerd B arome. OnbiTel @panka u ['epna.
Onpenenenre NOTEHLUATIOB BO30YXACHNUS U HOHU3AI[MN aTOMOB.

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

anexkTpoHa. Maraeton bopa. [Tpunuun Ilaynu.

10. IMpuanun Ilaynu. 3amonHeHWE SIEKTPOHHBIX oOosouek, llepuomuveckas cuctema
3JIEMEHTOB MeHeneena.

11. DHepreTHYecKUid CIEKTp DJIEKTPOHA B CBOOOJHOM aTtomMe W B Kpuctamie. [IpuumHa
pacileryIeHus SHEPreTUYeCKUX YPOBHEN B 30HBI. MeTallIbl, MOJIYIPOBOIHUKH, AUITICKTPUKH.

12. DnekrponpoBoauMOCTh MeTalIoB. CoOCTBEHHAs M MPUMECHAs 3JIEKTPONPOBOIUMOCTh
MOJIYIIPOBOIHUKOB. 3aBUCUMOCThH 3JIEKTPOINPOBOAHOCTH METAUVIOB M  MOJYMPOBOJHUKOB OT
TEeMIIepaTyphl.

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

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

15. CnonrtaHHO€ W MHAyUMpOBaHHOE H3nydeHue. ONTUyecKue KBAHTOBBIE T€HEPATOPHI
(;1azepsl).

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

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

18.  KamenwsHas u oOoouedyHast MOJENU siaep. DHEprus cBsizu Aapa. JlegekT Macchl.

19. Metoapl perucTpalud 3apsHKeHHBIX YacTULl CHHHTapUCKOMN, (POTO3MYTbCUOHHBIN
METOJ, KaMepa BuiibcoHa, Iy3bIpbKOBas Kamepa, MOHM3ALMOHHAs KaMmepa, c4erduk ['eiirepa -
Mromnepa, cuetunku YepeHkoBa.

20.  EcrecTBeHHas paguoOaKTUBHOCTb. 3aKOH paJMOAKTUBHOIO pacrnaja. PaanoakTuBHbIe
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, CHHXPO(]a30TPOH, OETATPOH.

24.  TopMO3HOE M XapaKTEpUCTUYECKOE PEHTTeHOBCKoe wu3iaydeHue. CIUIOIIHBIE H

XapaKTCPUCTUUICCKHUC CIICKTPLI leqeﬁ PCHTTeHa, MEXaHHU3MBbI UX BOSHUKHOBCHUSI.



25. HckyccTBeHHas palMOaKTUBHOCTh. TpaHCypaHOBBIE JJIEMEHTBI.

26.  Kocmmueckne Jyun. IlepBHuHOE M BTOPUYHOE KOCMHYECKOE H3IIydCHHE.
3aBUCUMOCTh HUHTEHCUBHOCTH paJyalliy OT BbICOTHI. PajinanimoHHble nosica 3eMiu.

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

28. CsepxmpoBoauMocTb. OmbiTHeie  GakThl. [loHSATHE © KBaHTOBOW  TeOpwHit
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. VccrnenoBaHue 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 Onpenenerue  yaeIbHOTO

COIIPOTUBJICHUA n MOITHOCTHU IMPOBOJIHHUKA (I/ICCJ'IG,Z[OBaHI/Ie
AIIEKTPUYECKOH 1eTH).

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

Tema 3.3 JlaGopatopHast pabora Ne 8,9. WccnenoBanne 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.  U3yueHue  sIBICHHS
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. YerpoiictBo u paborta
TpaHcdopmaropa.

Tema 4.3 Jlaboparopnass  pabota  Ne20. Onpenenenue  moxasarenis
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. H3zyyenune sapinenue ¢pororddekra




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

[To mToram TecTUpoBaHHS OLIEHKA 3HAHWH OOYJarOIIErocs: MPOU3BOIUTCS B COOTBETCTBUH CO
CIICYIOIIUMU KPUTEPUSIMHU:

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

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

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

npaBWIBHBIX 0TBETOB 80-100% — «OTIUYHOY/«3a4TEHO.

TecTbl

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



	На этапе промежуточной аттестации используется система оценки успеваемости обучающихся, которая позволяет преподавателю оценить уровень освоения материала обучающимися. Критерии оценивания сформированности планируемых результатов обучения (дескрипторо...
	Шкала оценивания:
	«Зачет» – выставляется, если сформированность заявленных дескрипторов компетенций на _51_% и более оценивается не ниже «удовлетворительно» при условии отсутствия критерия «неудовлетворительно». Выставляется, когда обучающийся показывает хорошие знания...
	«Отлично» – выставляется, если сформированность заявленных дескрипторов компетенций __85__% более (в соответствии с картами компетенций ОПОП) оценивается критериями «хорошо» и «отлично», при условии отсутствия оценки «неудовлетворительно»: студент пок...
	«Хорошо» – выставляется, если сформированность заявленных дескрипторов компетенций на _61__%  и более (в соответствии с картами компетенций ОПОП) оценивается критериями «хорошо» и «отлично», при условии отсутствия оценки «неудовлетворительно», допуска...
	«Удовлетворительно» – выставляется, если сформированность заявленных дескрипторов компетенций __51_% и более (в соответствии с картами компетенций ОПОП) оценивается критериями «удовлетворительно», «хорошо» и «отлично»: обучающийся показал знание основ...
	«Неудовлетворительно» «Незачет» – выставляется, если сформированность заявленных дескрипторов компетенций менее чем _51_% (в соответствии с картами компетенций ОПОП): при ответе обучающегося выявились существенные пробелы в знаниях основных положений...


