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AHHOTALUA

PaGouas nmporpamma aucuurinHbl «PU3MKa» COCTaBI€HA B COOTBETCTBUU C TPEOOBAHUAMU
obpasoBarensHoro crangapra HUAY MUOU u pabounm ydeOHBIM IUTAHOM IO HAIPABJICHHUIO
noarotoBku  (cnemuanbHocTH) 09.03.03  «[Ipuxmamnas wuHbOpMaTHKa», 00pa30BaTEIHHOM
nporpammsbl «L{udpoBu3anus MpUKIAAHBIX MPOLECCOB U CO3JaHNE HHPOPMALMOHHBIX CHCTEM .

B pesynbrare OCBOGHHS AMCLUIUIMHBL, y BBITYCKHUKA JOJDKHBI OBITh C(HOPMHUPOBAHbI
cienytonue pe3ynbrarsl o0yuenus (PO):

1) 3HaTh:

3.1 pynnamenTanpHple  (U3NYECKUX 3aKOHBI W TNPUHIMIBL, JIeXKAllde B OCHOBE
COBPEMEHHOM (hPM3NUECKON KapTHHBI MHpa

3.2 Hanbosnee BaKHbIE OTKPBHITUS B 001acTH (PU3UKHU, OKA3aBIIUX ONPEACISIONIEe BIUSIHUE
Ha Pa3BUTHE TEXHUKH U TEXHOJIOTUU

3.3 METOo/Jbl ECTECTBEHHOHAYYHOT'0O II03HAHUS TPUPO/IbI

2) yMeTh:

V.1 ocymecTBIATh KPUTHUYECKHI aHAIHU3 MPOOJIEMHBIX CHUTyallud HAa OCHOBE CHCTEMHOTO
[0J1X0/1a, BBIPA0aThIBaTh CTPATETUIO ACUCTBUH MIPU PELICHUHU 3a7a4

V.2 paboraTh ¢ HAYYHO-TEXHHYECKOW U MMATEHTHOM JUTEPATypOn

V.3 ucnonb3oBarh MaTeMaTHYECKHE, €CTECTBEHHOHAY4YHbIE€ U HMH)KEHEpHbIE 3HAHUS IS
peleHus 3a1ad

3) BJIaJ€Thb 1IN ObITh B COCTOSIHMH NMpOAEMOHCTPUPOBATDL:

B.1 meronnkamu mpoheCCHOHATLHOTO MCIOJBb30BaHUSI COBPEMEHHOTO TEXHOJIOTUYECKOTO U
AHATUTUYCCKOTO 000PYIOBAHHUSI

B.2 Meromamu mpoBeNCHHS HAayYHOT'O HCCIICAOBAaHUS W aHAJIKM3a TOJIYYCHHBIX TPU €ro
[IPOBEICHUM PE3YIIbTATOB

B.3 coBpemeHHbIME ~ HMHGOPMAIIMOHHBIMH  TEXHOJOTHSIMH  JUIS  PEUICHUS  3aj1a4
poeCCHOHAIBHON e TEIHHOCTH

B.4 MeTomamMmu  MaTeMaTHYeCKOTO  MOJCIUPOBAHMSI  OTHENBHBIX CTaAUA M BCErO
TEXHOJIOTUYECKOTO TIPOIecca, K TPOBEIECHUIO TEOPETHYECKOTO aHaiM3a M JKCIIEPHUMEHTAILHOU
MIPOBEPKHU aJIEKBATHOCTH MOJIEIH

1 esu 1 3a7a4n 0CBOCHUA Y4eOHOM IUCHUIIINHBI

HeJ’IHMI/I OCBOCHHS JUCHUILIMHBI «DHU3HKa» SIBISIOTCS:

M3y4eHHEe COBPEMEHHBIX MpeJcTaBIeHni 0 BeenenHol B 1eom kak Gu3n4eckoM o0beKTe 1
€€ DBOJIIOIUY; O JUCKPETHOCTU M HEMPEPHIBHOCTU B MPUPOJE; O METOJaX M3MEpeHHs (PU3NUECKUX
BENTMYMH U (DyHIAMEHTAIBHBIX KOHCTAHTAX €CTECTBO3HAHUS; O (PM3MYECKOM M MaTEMaTHYECKOM
MOJIETUPOBAHUH; O HOBEHIIIMX OTKPBITUSAX €CTECTBO3HAHUS U MEPCIIEKTUBAX UX UCIIOJIb30BAHUS TS
IIOCTPOEHUS TEXHUYECKUX YCTPOUCTB.

OCHOBHBIMH 3aJadyaMi JUCIHUIIIINHBI ABJISIOTCS:

OCBOCHHUC OCHOBHBIX 3aKOHOB (I)I/ISI/IKI/I JJId WX HMCIIOJb30BaHUA B HpO(bCCCHOHaHLHOﬁ
JCATCIIBHOCTH

2 MecTo yueOHoii rucuuiuinebl B ctpykrype OOII BO

Huctunmmaa «®Pusukay (b1.5.2.5) - EcTtecTBeHHO-HAay4HBIE MOAYJIh 00pa3oBaTEIbHON
MIpOrpaMMBl.



3 ®opmupyemMble KOMIIETEHIIUH U IVIAHUPYeMble Pe3yJbTaThl 00y4eHUs!

yHI/IBepcaJ'IBHI)IG u O6IH€HpO(1)CCCI/IOHaJIBHBIe KOMIICTCHILINH

Koa 1 HamMeHOBaHHE KOMIIETEHIIMH

Koa u HamMeHOBaHHe HHAUKATOPA JOCTUKCHUA
KOMIIETCHIIHH

OIIK-1 CriocobeH nmpuMeHsITh
eCTeCTBEHHOHAYYHbIE 1 OOLICHHKECHEPHBIE
BHAHWS, METOJBI MATEMAaTHYECKOTO aHAIN3a U
MOZICITUPOBAHUS, TECOPETHIECKOTO U
PKCIIEPIMEHTAIBHOTO UCCIICIOBAHNUS B
po(hecCHOHAIBHON IEITeBHOCTH

3-OI1K-1 3HaTh: OCHOBBI MATEMATUKH, (DU3UKH, BBIYUCIUTEIBHON
TeXHUKH 1 IIPOTPaMMHPOBAHU

'Y-OIIK-1 YMerth: pemaTs cTaHIapTHBIE MPO(ecCHOHANBHBIE 3a/1a4H
C IPUMEHEHNEM €CTeCTBEHHOHAYYHBIX M 00IIenHKeHEPHBIX 3HAHUH,
METOZOB MaTeMaTHIECKOTO aHAIN3a U MOICIHPOBAHHUS

B-OIIK-1 Bnazners: HaBBIKaMU TEOPETUYECKOTO U
HKCIIEPUMEHTAIEHOTO UCCIIEIOBAaHUA 00BEKTOB IpodeccHoHamTsHON
e TeIbHOCTH

[YK-1 Crioco0GeH 0CyIIeCTBISTh TTOKCK,
KPUTHUUECKUI aHAIN3 ¥ CUHTE3 HH(POPMAIIHH,
[IPUMEHSTH CUCTEMHBIN MTOXO0JT JUTS PEIICHUS
[TOCTaBJICHHBIX 3a/1a4

3-YK-1 3nats: MeTonuku cbopa u 06padoTk nHdopmanuy;
AKTyaJIbHBIE POCCUICKUE U 3apyOex HbIe HCTOYHUKU HH(POPMAIIUH B
chepe npodeccHoHaNBHOH EesITeIbHOCTH; METO CHCTEMHOTO
aHaIM3a

'Y-YK-1 YMeTb: npiUMeHsITh METOAMKH ITOMCKA, cOopa n 00paboTKu
mH(OpMaLUK; OCYIIECTBIATh KPUTHYECKUH aHAIN3 U CUHTE3
MH(MOPMALUH, TOTYYSHHOH U3 pasHBIX HCTOYHUKOB

B-YK-1 Brnagets: MeTogaMu moucka, coopa u 00paboTkw,
KPUTHYECKOTO aHAIIM3a U CHHTEe3a HH)OPMAIIUK; METOANKON
CHCTEMHOTO MOJXO01a JUIsl PELICHHUS TOCTABJICHHBIX 33124

'YKE-1 Cioco0eH UCII0I630BaTh 3HAHUS
€CTeCTBCHHOHAYYHBIX TUCIHUILUINH, IIPIMEHATh
METOIBI MATEMATHYECKOTO aHAJIA3a U
MOJICTUPOBAHUS, TEOPETHUECKOTO U
PKCIIEPUMEHTATBLHOTO UCCIIEIOBAHUS B
TOCTaBJICHHBIX 3a7adax

3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
ITHCTIMTUIAH, METOIBI MATEMATHYECKOTO aHAJIN3a U MOJCITUPOBAHHUS,
TEOPETHICCKOTO B AKCIICPUMEHTAIEHOTO UCCIICTOBAHUS

Y-YKE-1 ymMeTh: UCIOJIb30BaTh MaTeMaTHUECKHUE METOIBI B
TeXHUUECKUX MPUIIOKEHUSIX, PACCUUTHIBATH OCHOBHBIE YHCJIOBHIE
XapaKTePUCTHKU CITyYalHBIX BEJIMYUH, pEIIaTh OCHOBHBIC 3a/1a4l
MaTeMaTHUECKON CTaTUCTUKU; PellaTh TUIIOBBIE PACUETHBIC 3a1a4l
B-YKE-1 BraneTh: METOZaMU MaTEMATHUECKOI0 aHAIu3a U
MOJIETUPOBAHUS; METOJIAMH PEIICHUS 3a/1a4 aHaJn3a U pacyera
XapaKTepUCTHK (PU3UICCKUX CHCTEM, OCHOBHBIMH ITPAEMaMH
00paOOTKU IKCIIEPHUMEHTAIBHBIX JaHHBIX, METOJAMH PabOTHI C
MPUKIIATHBIMU TIPOTPAMMHBIMU MPOIYKTaMHU

4 BociuTaTe/ibHbIA NOTEHUHUAJ Y4eOHON JUCHMIIUHbI

BocnurarensHbiii nmoteHnuan aucuuiinabl «dusnuka» otpaxeH B Pabodeit mporpamme

BocnuTaHuss B (CeBepCKOM  TEXHOJOTHMYECKOM HMHCTUTYTe — (unuane ¢eaepaibHOro
rOCYJapCTBEHHOTO aBTOHOMHOTO 0O0pa30BaTEIbHOTO YUPEXKACHHUS BBICHIETO 00pa3oBaHUsA
«HanuonanbHbIN HUCCIeq0BaTeIbCKUI SIIEPHBIN YHUBEPCUTET «MHU DN

(http://www.ssti.ru/education.html/Mudopmanus no o6pa3oBaTeabHbIM IPOrpaMMam).

5 Ctpykrypa u coaep:kaHue Y4eOHOH TUCHMIIIMHBI

5.1 OcHoBHBIE pa3fe/ibl JMCHUIIHHBI, TPYA0EMKOCTh U BUbI Y4eOHO padoThl

Hacrosimass pabowast mporpamMMa cocTaBieHa i (GopMbl  OOydeHUs
«[Ipukiagnas

Hanpasienuto  09.03.03

«OYHas»» 110

uHpOpMaTUKa», 00pa3oBaTeNbHOW  MporpaMmme

«IudpoBuzanus IPUKIAIHBIX MPOIECCOB U CO3AaHNE HH(POPMAITMOHHBIX CHCTEM».

OO0mast TpyAO0€MKOCTh JUCIHILTMHBI COCTABISIET B 3a4eTHBIX exumHuuax — 12, 432 yac.,
0o0ydeHue 1o TUCIUILTMHE TPOXOIUT B cemecTpe 2, 3, 4.

JucuunnuHa (MOyJb) COAEPKUT pa3aelibl:

—pa3nea 1 — «MexaHuka»




— pazaea 2 — «MonekynsipHas GU3MKa U TEPMOJANHAMHUKAY

— pa3nen 3 — «INEeKTPpUIECTBO»

— pa3aea 4 — «MaraeTusm»

— pa3nen 5 — «BoJIHBI U ONITHKAY

— pa3aena 6 — «<AToMHasi GU3UKaA»

TpynoemkocTb, GopMBI U rpaduK KOHTPOJIS MO pasjeiiaM AUCIMILIAHBI PEICTaBICHBI B
Tabue 1.

Tabmuna 1 — TpynoeMkocTs, GopMbl U TpaduK KOHTPOJIS OTACIBHBIX Pa3/ieioB TUCIUILIUHbI

Buner yueOHo
JACATCIBbHOCTH, BKIIOYasa
CaMOCTOSITENILHYIO PA0OTy ATTecTallIOHHBIE MEPOIIPHATHS
CTYACHTOB U TPYAOCMKOCTD,
vac Makc. 6ann
Ne HanmenoBanue pasznena 3a pazien
< Cw O T ArtrecTanus
=) ES| 2| 5 8 .
S EE|E5| D] Tommon | v
= E 8= g 8 & Aoop dopma)
2 cemectp (18 Henen)
1 | Mexanuka 22 8 12 | 26 2/J1P1, 3/JIP2, | 11/KP1, 33
4/JIP3, 5/J1P4, 11/T1
6/JIPS, 1/131,
3/1132, 5/]133
2 | Monexynspuas pusuka | 10 8 4 18 7/J1P6, 8/JIP7, | 16/KP2, 27
Y TEPMOJIMHAMMKA 9/]134, 11/]135, 16/T2
13/136
DK3aMeH 36 40
Wtoro 3a 2 ceMecTp: 32 | 16 | 16 | 80 100
3 cemectp (18 Henen)

3 | DIeKTpuYEeCTBO 16 8 12 | 26 | 10/JIP8, 11/J1P9, | 14/KP3 32
12/JIP10,
13/JIP11,

14/J1P12, 1/137,
3/1138, 5/139,
7/1310

4 | Marnetusm 16 8 4 18 15/JIP13, 16/KP4, 28
9/11311, 16/T3
11/1312,

13/11313
DK3aMeH 36 40
Wtoro 3a 3 ceMecTp: 32 | 16 | 16 | 80 100
4 cemectp (18 HeneJb)

5 | BonHsl u ontuka 16 8 8 20 10/JIP14, 12/KP5, 30
11/JIP15, 12/T4
12/JIP16,

1/]1314, 2/1315,
3/1316
6 | AtomHas Qusnka 16 8 8 24 13/JIP17, 16/KP6, 30




14/TIP18, 16/T5
15/JIP19,
5/71317, 6/11318,
7/1319
DK3aMeH 36 40
WToro 3a 4 ceMecTp: | 32 | 16 | 16 | 80 100

B Tabmmme 2 mpencTaBiIeHO COOTBETCTBHE COJCPIKAHMS KaXKJAOTO paslieia M Pe3ysbTaToB
00y4eHUs1, 4TO MO3BOJISIET OLICHUTh X BKJIAJ B JIOCTHKEHHUE 1IEJIeH Kypca.

Tabmuna 2 — CooTBeTCTBHE COiepKaHUsI TPeOyeMbIM pe3ybTaTaM 00ydeHHs

KOII H HAMMEHOBAHMEC HHIUKATOPA TOCTHKCHUSA
KOMIICTCHIIUN

Homepa
pa3zesioB

ATTeCTALIMOHHEIE
MepPONnpHsITHUSI

— 3HaTh: OCHOBBI MAaTEMaTHUKH, (PU3UKH, BBIYHCIUTSIILHON
TexHuKH U nporpammupoBanus (3-OIIK-1)

19 29 39 49 59

A31, 132, ]133,
KP1, T1, 134, A35,
136, KP2, T2,
Dk3ameH (2 cem.),
137, 138, 139,
1310, KP3, /1311,
1312, 1313, KP4,
T3, Ox3amen (3
cem.), 1314, 1315,
1316, KP5, T4,
1317, 1318, 1319,
KP6, T5, Ok3amen
(4 cem.)

— YMerTh: pemiarh CTaHAapTHbIE PO ecCHOHaIbHbIE 3a]aul C
IPUMEHEHHEM €CTECTBEHHOHAYUHBIX U OOIIEHHKEHEPHBIX
3HaHWH, METOJJOB MATEMaTUYECKOTO aHAIN3a U
monenupoBanus (Y-OIIK-1)

]" 29 39 49 59

JIP1, JIP2, JIP3,
JIP4, JIPS, 131,
132, 133, KP1, T1,
JIP6, JIP7, 134,
135, 136, KP2, T2,
Dk3amMeH (2 ceMm.),
JIPS, JIP9, JIP10,
JIP11, JIP12, A37,
138, 139, 1310,
KP3, JIP13, 311,
1312, 1313, KP4,
T3, Ox3amen (3
ceMm.), JIP14, JIP15,
JIP16, 1314, J1315,
1316, KP5, T4,
JIP17, JIP18, JIP19,
1317, 1318, 1319,
KP6, T5, 9k3amen
(4 cem.)




- BJIa[[eTB: HaBbBIKaAMU TCOPCTUUCCKOTO U
9KCTIEPUMEHTAIBHOTO UCCIIC0BaHKs 00bEKTOB
npodeccuonansHoit nesitensaoctr (B-OIK-1)

1,2,3,4,5,

31, 132, J133,
KP1, T1, 134, 135,
136, KP2, T2,
DKk3ameH (2 cem.),
137, 138, 1139,
1310, KP3, /1311,
1312, 1313, KP4,
T3, Ox3ameH (3
cem.), /1314, /1315,
1316, KP5, T4,
317, 1318, 1319,
KP6, T5, Ok3ameHn
(4 cem.)

— 3HaTh: METOJMKH cOopa u 00paboTKK HHPOpMAIIH;
aKTyaJbHbBIC POCCHICKHE U 3apy0eKHbIC HCTOYHUKH
uH(popManuu B chepe mpodecCHOHATLHOM IeATEITEHOCTH;
MeToJ1 cucteMHoro ananusa (3-YK-1)

1’ 29 39 49 59

JIP1, JIP2, JIP3,
JIP4, JIP5, T1, JIP6,
JIP7, T2, JIPS, JIP9,
JIP10, JIP11, JIP12,

JIP13, T3, JIP14,

JIP15, JIP16, T4,
JIP17, JIP18, JIP19,

TS

— YMeTh: IPpUMEHSATh METOAUKH TIOUCKa, coopa u 00paboTku
WH(OPMAIINU; OCYIIECTBIIATh KPUTHUSCKUN aHAIIN3 U CUHTE3
uH(pOpMaInK, MOTYYSeHHON U3 pa3HbIX HCTOYHUKOB (Y-YK-1)

19 29 39 49 59

JIP1, JIP2, JIP3,
JIP4, JIP5, KP1,
JIP6, JIP7, KP2,
JIPS, JIP9, JIP10,
JIP11, JIP12, KP3,
JIP13, KP4, JIP14,
JIP15, JIP16, KPS,
JIP17, JIP18, JIP19,
KP6

— Brnaners: MmeToamu noucka, coopa u 00paboTKH,
KPUTUYECKOT0 aHaJIM3a U CUHTE3a HH(POPMAlLIUU; METOIUKOM
CUCTCMHOI'O moaxoda i pCICHUS IMOCTABJICHHBIX 3aaa4 (B-
YK-1)

]" 29 39 49 59

JIP1, JIP2, JIP3,
JIP4, JIPS, JIP6,
JIP7, Dx3ameH (2
cem.), JIPS, JIP9,
JIP10, JIP11, JIP12,
JIP13, Dx3amen (3
ceM.), JIP14, JIP15,
JIP16, JIP17, JIP18,
JIP19, Dx3amen (4
ceM.)




— 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIIIINH, METOABI MAaTCMATUYCCKOI'O aHaJIn3a U
MOJIEJTUPOBAHUS, TEOPETUYECKOTO U SIKCIIEPUMEHTATILHOTO
ucciaenosanus (3-YKE-1)

1’ 2’ 3’ 4’ 5’

JIP1, JIP2, JIP3,
JIP4, JIPS, 131,
132, 133, KP1, T1,
JIP6, JIP7, 134,
135, 136, KP2, T2,
DKk3ameH (2 cem.),
JIPS, JIP9, JIP10,
JIP11, JIP12, 137,
138, 139, /1310,
KP3, JIP13, [1311,
1312, 1313, KP4,
T3, Ox3ameH (3
cem.), JIP14, JIP15,
JIP16, 1314, ]1315,
1316, KP5, T4,
JIP17, JIP18, JIP19,
1317, 1318, 1319,
KP6, T5, Dk3amen
(4 cem.)

— YMETh: UCIOJIH30BATh MATEMATHYCCKUE METOIbI B
TEXHUYECKUX TPUIIOKEHHIX, PACCYUTHIBATE OCHOBHBIC
YHCJIOBBIC XaPaKTEPUCTHKH CITYyYallHBIX BEJUYUH, PEIIATh
OCHOBHBIC 33/1a9M MAaTEeMaTUICCKOW CTATUCTHKH; PEIIaTh
TunoBsie pacueTHble 3a1aun (Y-YKE-1)

1’ 29 39 49 59

JIP1, JIP2, JIP3,
JIP4, JIPS, 131,
132, 133, KP1, T1,
JIP6, JIP7, 134,
135, 136, KP2, T2,
Dk3ameH (2 cem.),
JIPS, JIP9, JIP10,
JIP11, JIP12, A37,
138, 139, 1310,
KP3, JIP13, 1311,
1312, 1313, KP4,
T3, Dk3ameH (3
cem.), JIP14, JIP15,
JIP16, 1314, J1315,
1316, KP5, T4,
JIP17, JIP18, JIP19,
1317, 1318, 1319,
KP6, T5, Dx3ameHn
(4 cem.)




JIP1, JIP2, JIP3,
JIP4, JIPS, 131,
132, 133, KP1, T1,
JIP6, JIP7, 134,
135, 136, KP2, T2,
DKk3ameH (2 cem.),
JIPS, JIP9, JIP10,
JIP11, JIP12, 137,
138, 139, /1310,
KP3, JIP13, [1311,
1312, 1313, KP4,
T3, Ox3ameH (3
cem.), JIP14, JIP15,
JIP16, 1314, ]1315,
1316, KP5, T4,
JIP17, JIP18, JIP19,
1317, 1318, 1319,
KP6, T5, Dk3amen
(4 cem.)

— BJIaJICTh: METOJJaMU MaTEMAaTHYECKOT0 aHAJIN3a U
MOJICIIMPOBAHUS, METOJJaMH PEIICHUS 3a7]a4 aHaIn3a U
pacuera XapakTepUCTUK (PU3UIECKUX CHCTEM, OCHOBHBIMH 1,2,3,4,5,
npueMaMu 00pabOTKH AKCIIEPUMEHTAIBHBIX JIAHHBIX, 6
MEeTOaMH pabOThl C TPUKIIATHBIMHU MPOrPAMMHBIMU
nponykramu (B-YKE-1)

5.2 Conepxxkanue JeKIIMOHHOTO KypPCa M CUUILIHHBI

CopepxaHue JEKIMOHHOIO Kypca AUCLUILINHBI IPEJCTaBICHO B Ta0IUIIE 4.

Ta6n1z1ua 3 - Coz[epxcaHI/Ie U TPYAOCEMKOCTb JICKIHMOHHOI'O KypcCa II0 pa3aciiaMm B LECJIOM II0
JUCIMITIIMHE

TpynoemkocTb
CopepxaHue pa3eyioB / TeMaTHKa pa3/eioB pa3aeroB/Tem,
ayj. 4ac

Pa3zgen 1 Mexanuka

1.1 Beaenne. [Ipenmer puzuka. MeToapl PU3NUECKUX UCCIIETOBAHUIA. 2
duznyecKue BEIUYNHbI, 3aKOHBI, MoJIelH. CBs3b (PU3MKHU C IPYTUMH HAYKaMU U
TeXHUKOM. HanmMeHoBaHMe 1 KpaTKas XapaKTepUCTUKA Pa3JeIoB Kypca.

1.2 Kunemaruka. [Ipenmer kunemaruku. Cucrema orcuera. KoopaunaTsl 2
TpaekTopusi, CKOPOCTb, YCKOPEHHE.

1.3 Kunemaruka. Kunematuka BpamaTeabHOr0 ABUKEHUS. YTIIOBask CKOPOCTb. 2
YrinoBoe yCKOpeHue.

1.4 lunamuka. /[nHamMuka MarepuanbHoi Touku. [puaumn [Mamunes. 3akoHsl 4
Hprorona. Macca. Cua. mnynbe. 3akOH COXpaHEHHsI HMITYJIbCA.

1.5 Padora. Dueprus. Pabora. MouHocts. [loTeHnanbHas 1 KUHETHYECKast 2
sHepruu. [loTeHmaapHble U TUCCUTIATUBHBIC CUJIBI. 3aKOH COXPaHEHUsI YHEPTHUH.

1.6 lunamMuka MaTepruaJabHOi TOYKH. J[MHAMuKa TBEpIOro Tena. MomMeHT 2

HMITYJIbCa YaCTUIIbI. MOMEHT CHJIBI OTHOCHTEIIBHO TOYKH M OCH. 3aKOH
COXPAaHCHUA MOMCHTA UMITYJIbCA.

1.7 lunamuka TBepaoro reuaa. [lentp macc. [[Brmxenue nentpa macc. OCHOBHOE 2
ypaBHEHHUE BpaIIaTeIbHOTO JBUKEHUSI. 3aKOHBI IMHAMHUKU TBEPOTO Tela,
KMHETUYECKask YHEPTUs TBEPAOTro Tena. [ Mpockonsl. ['mpockonn4eckne CUibl.
IIpeneccus rupockorna.




CopeprxaHue pa3eiioB / TeMaTHKa pa3/eiioB

TpynoemkocTts
pasnenoB/TeM,
ayJl. yac

1.8 CnenmajgbHasi TeOpUst OTHOCUTENbHOCTH. CrieliuaibHas TEOpUst
OTHOCUTENIbHOCTH. PenstuBucTckas mexanu-ka. [locrynatel OliHIITEHA.
[TpeobpazoBanus Jlopenma. OMHOBpeMEeHHOCTh cOObITHI. COOCTBEHHOE BpPEMSI.
JmUTenbHOCTh COOBITHI B Pa3HBIX CHCTEMaX. PENsITHBUCTCKOE COKpaIleHUE IJTUH
U CJIO)KEHHue ckopocTel. PenaruBucrckas nuHamuka. Mimmnynbec u sHeprus B
CIENHATLHON TEOPUU OTHOCUTEILHOCTH. B3aMOCBsI3b MacChl M YHEPTHUH.

2

1.9 I'mppoaunamuka. JlaBnenue. Boitankuparomias cuna. Jluauu u TpyOKH TOKa.
VpaBuenue bepuysmiu. [IpuMeHnenne 3akoHa COXpaHEHUsI UMITYJIbCA K ABUKEHUIO
)kuakocTd. CHilbl BHyTpEHHETr0 TpeHus. JlaMuHapHoe U TypOyJICHTHOE TeUCHUE.
JIBM>KEHUE TEIT B )KUJIKOCTSIX.

HUmoeo no pazoeny 1:

22

Paznen 2 MoJiekyasipuasi pu3uKa 1 TEepMOAMHAMHUKA

2.1 Beeaenune. Cucremsl 13 MHOTUX dyacThll. CTATUCTUUYECKUNA U
TEPMOJIMHAMUYECKU METO/Ibl UCCIICTOBAHMS.

2.2 Tepmogunamuka. CoctostHue cuctemsl. [Iporecc. YpaBHeHHE COCTOSHUA.
BuyTpennsis sHeprus cucre-Mul. [lepBoe Hauano tepmoauHamuku. Pabora raza
pu u3MeHeHnn oobrema. Temno-emkocTs. OOpaTuMble U HeoOOpaTUMBbIE
npoueccsl. Bropoe Hayano tepmoaunamuku. LHukin Kapao. Durponusi.
TepMmoauHaMuIeCKre QYHKITUN COCTOSTHHSI.

2.3 Moaekyasipuasi puszuka. BepostHocts. Hanbosnee BeposiTHoe
pacnpenesieHle 4acTull B IpoCcTpaHcTBe. [[puH-1Mn AeTanbHOro paBHOBECHS.
Craructuueckuil cMbici SHTponuu. Pacnipenenenre Makcgesia yacTuil 1o
cKopocTsM. bapoMerpuyeckoe pacnpeneneHue.

2.4 ®dusuyeckas KHHeTUHKA. SIBiieHue nepeHoca. J[nmuHa cBoOoHOTO Ipodera
monekyn. Juddysus. 3akon @uka u ypaBHeHue Auddys3un. TermionpoBoaHOCTb.
Koad¢unment rennonpoogHoctu. Buyrpennee Tpenue. CBszb K03 (HUINEHTOB
nepeHoca

HUmoeo no pazoeny 2:

10

Pa3nes 3 DuekTpuyecTBo

3.1 Daekrpocraruka. . 3akoH Kynona. Hanpsoxennocts noss. [lpuanmn
cynepnosunui. Ilone gunous.

3.2 Daekrpocraruka. [lotok Bekropa HanpskeHHocTU. Teopema ["aycca ns
BakyyMa. Pacuer nosieli ¢ nomompro TeopeMsl [aycca.

3.3 DaekrpocraTuka. Pabota cui snexrpuueckoro noms. [lorenimann.
DKBUIMOTEHIIUAJILHBIE TTOBEPXHOCTH.

3.4 DueKTpHYecKoe moje B JUIICKTPUKe. DJIEKTPUUECKOE M10JIE B
JIU3JIeKTpUKe. J(UIosb BO BHEIIHEM 3JieKTpudeckoM mnoie. [lonspusle u
HENOJIIPHBIE MOJIEKYJIbI. BEKTOpBI MOJIApU3aLuU U CMELEHMUS.

3.5 DaexkTpuueckoe noje B AMdIeKTpuKe. Teopema ["aycca 1y TUAIEKTPUKOB.
DNEKTPUYECKOE M0JI€ HAa TPAHULE TUAJIEKTPUKOB. AHU30TPOIIHBIE ANDIEKTPUKH.
I1p€30- M CErHETORTIEKTPUKH.

3.6 IIpoBOAHNKHM B 3J1eKTpHYeCKOM moJie. [Tone BOIM3M NpOBOJHHKA.
PaBHOBecue 3aps1/10B Ha MPOBOJIHUKE. DIEKTPOEMKOCTh YEMHEHHOTO
IIPOBOJHMKA M KOHJEHCATOPA.

3.7 IIpOBOAHUKH B JIEKTPUYECKOM MOJIe. DHEPTUsl AIEKTPOCTATUYECKOTO
MOJIsl. DHEPTHsl KOHJIEHCATOpaA.




CopeprxaHue pa3eiioB / TeMaTHKa pa3/eiioB

TpynoemkocTts
pasnenoB/TeM,
ayJl. yac

3.8 IlocTOosIHHBII JIEKTPUYECKU A TOK. DJICKTPUUECKUN TOK.
DnekTpoaBuxkyias cuiia. 3akod Oma. ConpoTuBIieHHE TPOBOAHUKOB. [IpaBuia
Kupxroda. MomntHocts Toka. 3akoH Jxoyins-Jlenna.

2

Umoezo no pazoeny 3.

16

Pa3zgen 4 Maramerusm

4.1 MarauTHoe 1oJie B Bakyyme. 3a-koH Amnepa. UHIyKIius MaraHuTHOTO
nosist. Cuna Jlopenia. 3akon buo-Casapa-Jlamnaca. [lone aBuxyierocs 3apsiaa.
[Tonie kpyroBoro Toka v MPsIMOTro MpoBojia. J{elcTBUe MarHUTHOTO TMOJISI Ha
KOHTYP C TOKOM.

4.2 MarauTHoe moJie B BakyymMe. MarHuTHblii MOMEHT. PaboTa, coBepiraemast
MIPU NEPEMEIICHUH KOHTYpa C TOKOM B MAarHUTHOM T10JI€

4.3 MarHuTHOro noJie B Bakyyme. . Teopema o nupKkysasauuu. JluBepreHuns u
pOTOp MarHUTHOro noJisi. Pacuer noJst coneHoua U TOpouAa.

4.4 MarauTHoe noJjie B Marnerukax. HaMaramueHHOCTD 1 HAIps>KCHHOCTDb
Mar-HUTHOTO I10JIs. Mar-HuTHas IMPpOHU-TAECMOCTb U BOCIIPUUMYUBOCTD. TeopeMa
O HUPKYJIALUA )11 MArHETUKOB. Fpa-HI/I‘-IHI)IG YCII0BUA OJI1 BEKTOPOB MHAYKIUH
W HAIIPSAIKCHHOCTHU Mar-HUTHOI'O IT10JIA.

4.5 MarauTHoe moJjie B Marnerukax. Bunaer Mmargetnkos. O0bIcHeHNe qua-, ma-
pa- u peppo-maruerusma. CBoiicTBa peppOMarHeTUKOB. 3aBUCUMOCTh HaMarHu-
YEHHOCTH OT TEMIEPa-Typbl

4.6 DAC nnaykuun. 3akon Dapanes. J.4.c. unnykuuu. Toxku Oyko. Bianmuas
uHayKua. CaMOMHIYKINS, UH-TYKTUBHOCTh. DHEPTUs MATHUTHOTO TIOJIS.

4.7 Ilepemennslii Tok.. Kaszuctanronapusie Toku. KonebaTenbHbIil KOHTYP.
CBoboxaHbIe KoebaHus B KOHType 0e3 akTUBHOTO COMpOTHBIEHUS. CBOOOIHBIE
3aryxatolue konedanus. BeinyxxaeHnbie konedanus. 3akon Oma it
IIepEeMEHHBIX TOKOB. MiMrieranc. MOITHOCTE TEPEMEHHOTO TOKA.

4.8 Teopusst MakcBeJui1a 31eKTPOMAarHUTHOIO moJist. . Teopus Makceiia
AIEKTPOMATrHUTHOTO MOJIs. BuxpeBoe anekTpuyeckoe mnoje. Tok CMeleHus.
MaruuTtHoe nose B KOHIEHcaTope. Y paBHeHNEe MakcBesia B MHTETpaJIbHOM U
muddepeHranbHol Gopme.

HUmoeo no pazoeny 4.

16

Pa3nea S BoaHbl M onnTHKa

5.1 Boanbl. Tunsl BoH. YpaBHEHHS TUIOCKON U chepruyeckoi BOHBL. BomHOBOE
ypaBHeHue. IInotHocTs sHeprun BonHbl. Bexrop IloliHTHHra. THTEHCUBHOCTD
W3JIy4YEHHS.

5.2 DyIeKTpOMarHuTHbIC BOJIHBI. Y PaBHEHUE 3JIEKTPOMAarHUTHON BOJIHBI.
[Tnockas snekTpoMarHuTHas BOJIHA. DHEPrusl 3JIEKTPOMAarHUTHON BOJIHBI.
HMI1ynbC 371€KTpOMarHuTHOM BOJIHBL. M3nydenue nqunosnd. Juarpamma
HaIlPaBJIECHHOCTH.

5.3 Beenenue B ontuky . CBeToBas BojHa. ['eomerpuueckas ontuka. [IpuHiun
['toiirenca.

5.4 Unrepdepenuns cBera. UnTtepdepenins cBeToBbIX BOJH. KOrepeHTHOCTB.
Nutepdepenironnsie cxembl. UHTephepeHIus npu 0TpaXXeHU! OT TOHKHX
wiacTuHoK. MHTepdepennronnsie konbiia HproToHA.

5.5 In¢ppakuus ceera. [Ipunnun I'roiirenca-®penens. 30161 OpeHens.
Hudpaxus Openens Ha kpyriiom orBepctur. Judpaxius Openens Ha
MIOJIYIIJIOCKOCTH U ILEJIH.

10




CopeprxaHue pa3eiioB / TeMaTHKa pa3/eiioB

TpynoemkocTts
pasnenoB/TeM,
ayJl. yac

5.6 Judpakuus cera. [(udpaxnus Opaynrodepa. Audpakus Opaynrodepa
Ha Kpyriiom otBepetun. Audpaxus @paynrodepa na menu. Judpaximponsas
pemertka. Jludpaxus Ha npocTpaHcTBEHHOH pemieTke. ['onorpadus.

2

5.7 llonsapusanus cBera. ECTECTBEHHBIN U NOJIIPU30BAHHBIN CBET.
[Tossspu3anus cBeTa Npu OTPaKEHUU U NPEIOMIICHUH. 3aKOH bprocrepa. 3akoH
Maimtoca. @opmyiiel @penens. [onsgpuszanus Ipu IBOMHOM JyUYEPETIOMIICHHUH.
BpaieHne miockoCcTy NoJIsipu3aLuy.

5.8 BzaumozaeiictBue cBera ¢ BemectBoMm. Jucnepcus ceera. @a3oBas u
rpynmnoBas ckopocTtu BoJiH. [lornomienue csera. PaccesHue cBera.

Umoeo no pazoeny 5.

16

Paznen 6 Atomuas pusuka

6.1 TensioBoe u3ydyenue. TemioBoe U3NTy4eHUE U TFOMUHECIICHIMS. 3aKOHBI
Kupxroga, Credana-bonpumana, Buna. ®opmyna [Tnanka.

6.2 KBanToBas ontuka. KBanrossie cBoiicTBa cBeta. @otodddekr, onsit bore,
s dext Komnrona. Dueprusi, uMiyinsc, macca oToHa.

6.3 Atom Bopa. OnbiT Pe3epdopna. 3akOHOMEPHOCTH aTOMHBIX CIIEKTPOB.
Mogaens atoma bopa.

6.4 KBanToBas ¢usuka. Onsit Pezepdopra. 3aKkoOHOMEPHOCTH aTOMHBIX
cnekTpoB. Mojens aroma 1o bopy. /IBoiicTBeHHAst KOPITYCKYJISIPHO-BOJIHOBASI
npupoaa marepun. BosHsl ne bpoins. [IpuHuun HeonpeaeneHHocTr
I'eitzenOepra.

6.5 KBanToBas ¢usuka. Boinnosas ¢ynkuus. Ypasuenue [llpenunrepa.
[Tpuniun cynepnosunuu. OnepaTopsl pU3NUECKUX BeaUuuH. YacTuia B
noTeHuuaibHou siMe. CBOOOHAS YacTHIla B KBAHTOBOM MEXAHUKE.

6.6 ®u3uKa aTOMOB. DHEPreTUYECKH CIEKTp atoMa Bojopoaa. KBaHToBbIe
yucia. CrnuH aekTpoHa. [[puHIUT TOXKIeCTBEHHOCTH MUKpoYacTHIl. [IpuHImmn
[Taynu. Pacnipenenenue 31€KTPOHOB MO SHEPTETHUECKUM YPOBHSIM.
[Tepuoaunueckas cuctema 31eMeHTOB MeHaeneeBa. JHEPreTHUECKUN CIIEKTP
aTOMOB M MoJieKyn. PenTrenoBckue cnektpsl. [Ipupona xumMmuyeckoi cBA3u.
CHOHTaHHOE U BBIHYXKJIEHHOE M3JTyUeHHe.

6.7 duemenTh! pu3nku TBepAOro Teja. CTpoeHUE TBEPABIX TEIL.
Kpucrannnueckoe cocrostnue. Tunsl kpuctaios. Jledextsl. Konebanus
KpUCTAJIIMYeCKON pemeTku. @oHOHBI ¥ KBa3nyacTULbl. KBaHTOBBIE CTATUCTUKU
®epmu-/lupaka u boze-Diinmrerina. KBanToBast Teopusi CBOOOHBIX JIEKTPOHOB
B MeTayie. Kpurepuii BBIpOXKIEHNS MEKTPOHHOIO ra3a. DHeprus depmu.
30HHas TeopHs TBepAbIX Tel. YacTuia B nepuoguueckom mnojue. DppeKkTrBHas
Macca. DHEpreTUYECKUI CIEKTP METAJIOB, TUIEKTPUKOB, TIOJTYITPOBOJHUKOB.
KonrtakTHeie sBnenns. PaboTta BbIxoqa. IeKTPONpPOBOJHOCTh METAILIIOB.
CsepxnpoBoanMocTs. [lonmynpoBonHnku. CBOKCTBA OIYTIPOBOJHUKOB.
CobcTBeHHast MpoBoAUMOCTh. [IprMecHas IpOBOAMMOCTH MOJTYITPOBOAHUKOB.
ITosynnpoBOTHUKH N- U P-TUNA. 3aIUPAIOIINN CIIOH, P-N-NEPEXOI.

6.8 D1eMeHTHI (PM3MKH AaTOMHOIO SIAPA U YJIEMEHTAPHBIX YacTHL. ATOMHOE
a1po. CocTaB U XapaKTEPUCTUKN aTOMHOTO A]Ipa. DHEPTHUs CBS3M spa.
PannoakTuBHOCTH. 3aKOH PaJIMOAKTUBHOTO pacnajaa. S iepHple peakiuu.

Hmozo no pasoeny 6:

16

Bcero no Teopernueckomy pasaey AMCHUILIHHBL:

96

11




5.3 Coaepsxanue JJa00OPATOPHOI0 MPAKTHKYMA

B Ttabnuue 4 mpencraBieHO colep)KaHUE M TPYJOEMKOCTb JabOpaTOpHOTO MpaKTUKyMa
JUCLUTITUHBI.

Tabnuna 4 — Coneprxanue U TPYAOEMKOCTh JIa0OpAaTOPHOTO MPAKTUKyMa JUCIUILITNHBI

TpynoemkocTs
Ilepedenp nabopaTopHbIX pabOT M0 pa3zenaM U UX COJepKaHue pa3zenoB/TeM,
ayJ. Jac

Pa3zgen 1 Mexanuka

1.1 BBenenne. BeeneHue B 1a00paTOpHBIN MPAKTUKYM. MeTObI OIIEHKH 2
norpeurHocteit usmepeHuit. Texnuka 6€30MacHOCTH MPHU BBITTOJIHEHUH
71a00paTOPHBIX padOT Mo (HU3HUKE.

1.2 IIpoBepKka 0OCHOBHOI0 3aKOHA BPAIIATeJILHOI0 IBHKEHUSI TBEPOI0 Teja 2
Ha KpecToo0pa3HoM MasiTHHKe. [IpoBepka OCHOBHOTO 3aKOHA BpaIaTeIbHOTO
JIBHKCHHS C IOMOIIBIO KpecTooOpa3zHoro mastarka Obepoeka.

1.3 U3yueHne MaTeMaTH4YeCKOIr0 MasiTHUKA. V3ydeHne MaTreMaTHyecKoro 2
MasiTHUKa (Mccliel0BaHuEe 3aBUCHMOCTH IepHoJia KoJieOaHU MaTeMaTH4eCKOro
MasiTHUKA OT €ro JUIMHBI U MacChl).

1.4 OnpenesieHue YCKOPEHHUS CHJIbI TAKECTH € TOMOIILI0 000POTHOIO 2
MasiTHHKA. OnpeiesicHre YCKOPEHUsI CBOOOIHOTO MAJICHHS C TIOMOIIBIO
000pPOTHOT'O0 MASITHUKA.

1.5 Onpenenenune moay.st FOura mo gepopmanmu pacrsxenusi. OnpeneneHue 2
monyist FOnra no nedopmanmu pacTspkeHUs
1.6 Onpenenenne ko3¢ ¢unueHTa BHyTPEHHEr0 TPeHHus (BA3KOCTH) 2

sKUAKoCcTH 1o MeToay Crokca. M3yueHne BA3KOCTH KUAKOCTEH U ONpeaesieHIe
K03((pUIMEeHTa TMHAMUYECKON BSI3KOCTH JKHIKOCTH (TIHMLEPUH, KACTOPOBOE
Mmaciio) merooM Ctokca

Umoeo no pazoeny 1: 12

Pa3nes 2 Mosekyiasipuasi pu3nka 1 TepMOAMHAMHUKA

2.1 Onpenesienne OTHOLIEHUI yIeJbHBIX TeII0eMKocTel meTtoaoM Kiemana 2
u [le3opma. M3ydenne annadaTuyecKoro mpoiecca v OnpeaesieHue MmoKa3aTest
anuadaThl.

2.2 IlpoBepka MaKCBEJJIOBCKOI0 3aKOHA pacrpeieleHIsi MOJIeKYJI 2
H/1eaJIbHOI0 ra3a nmo cKopocTaM. MccnenoBanue MakCBEINIOBCKOIO 3aKOHA
pacnpeneeHuss MOJEKyJ UIAEaTbHOr0 ra3a o CKOPOCTSM C MOMOIIBIO
MEXaHUYECKON IBYMEPHOU MOJIEIIH.

Hmoeo no pasoeny 2: 4
Pa3nes 3 DuekTpuuecTBo
3.1 Beenenue. Beenenue B nabopaTopHbIil pakTHKYM. MIHCTpyKTax 1O 2
AJIEKTPOOE30MaCHOCTH. DIEKTPOU3MEPHUTENbHBIE TPUOOPHI.
3.2 U3mMepeHue cONPOTHBJICHUS NIPOBOAHUKA METOI0M MOCTHKA YHUTCTOHA. 2

I/I3yquI/Ie HN3MCPUTCIIBHOT'O MOCTA IMOCTOAHHOTO TOKaA Yurcrona u OIMpECACIICHUC
C €Iro MOMOIIbYO HEN3BCCTHBIX COHpOTI/IBJ'ICHI/Iﬁ IMIPOBOJHUKOB.

3.3 UcciienoBanue 3aBUCMMOCTH CONPOTUBJICHUS METAIJIOB OT 2
TemIepaTtypsl. 13yueHnne 3aBUCHMOCTH CONPOTUBIIEHUS METAJIIA OT
TEMIEPATYPHI U ONPEJIEIeHHE TeMIepaTypHOro ko3 puireHTa ConpoTUBICHUS

3.4 U3ydyenue padboThl 31eKTPOHHOIO0 ocuuiorpadga. Mzydenre npuHIMIIOB 2
paboThI AMEKTPOHHO-TY4YEBOT0 OCHMILIOrpada 1 ONpeaesIeHHe ¢ €ro MOMOIIBIO
aAMIUIMTY/Ib], IEPUOJA U YACTOThI HCCIENYEMOTO CUTHAJIA.
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TpynoemkocTts

[Tepedens mabopaTopHBIX pabOT MO paszesiaM U UX COAepKaHue pasnenoB/TeM,
ayJ. yac

3.5 Onpenesnienue 3apsiia HOHA Boaopoaa. M3zyueHue siBieHUs 2
AJNEKTPOIUTUYECKOMN AUCCOLUALIMM U OIIPEIeNICHUE 3aps/ia MOHA BOJ0POIa C
MTOMOIIbIO Ta30BOT'0 BOJIbTAMETPA.
3.6 U3yyeHue 3aBUCMMOCTH CONPOTUBJIECHHS MOJYNIPOBOJHHUKOB OT 2
TeMIIepaTypbl U onpeaejeHue IMPHUHBI 3anpenléHHoM 30HbI. 3yueHne
TEMIIEpaTypHOM 3aBUCUMOCTH YJEJIHHOTO CONMPOTUBIICHUS TEPMHUCTOPA U
BBIUMCJICHHE Ha OCHOBAHUU ONBITHBIX JAHHBIX IIUPUHBI 3aIPEIEHHON 30HBI.

Umozo no pazoeny 3: 12
Pasznen 4 MarueTusm
4.1 OnpenesieHne ropu30HTAJIBLHOM COCTABJIAIOIIEH HANPSKEHHOCTH 2
MATHUTHOTO MOJIsl 3eMJIM TAHTeHCTaIbBaHOMETPOM. V3yueHune Guandeckux
OCHOB Pa0OTbHI TAHI€HC-TaIbBAHOMETPA U ONPEIEIICHUE C €r0 MOMOIIBIO
TOPU30HTAIILHON COCTABJISIFOIIEH HANIPSHKEHHOCTH MArHUTHOTO TTOJISI 3€MJTH.
4.2 3ayeTHoe 3aHsTHE. Ca4a TOTOBBIX OTYETOB 110 BHITTOJTHEHHBIM 2
1ab0paTOPHBIM paboTam.

Umoeo no pazoeny 4: 4
Pa3zgea S Bosinbl U onTHKA
5.1 Benenue. Benenue B 1abopaTopHblil IpakTUKyM. TexHrKa 6€301acHOCTH 2
IIPY BBITIOJIHEHUH J1A00OPATOPHBIX pabOT C ONTHYECKUMH MPUOOPAMH.
5.2 UccnenoBanme JUcCnepcun CTEKJISTHHON mpu3Mbl (yacthb 1). MccnenoBanue 2
JIMCTIEPCUU CTEKJITHHON NTPU3MBI M OIIPECIICHUE MPETOMIISIONIETO YIJIa PU3MBI
5.3 UccienoBanue JUCHEPCUN CTEKJISIHHON NMPU3MbI (YacThb 2). OnpeaeieHue 2
MOoKa3aTelisl MPEIOMIICHHSI IIPO3PAaYHOro BEIIECTBA MO YTy HAUMEHBIIETO
OTKJIOHEHHUS JIyya IPU3MOH.
5.4 N3yuenue untepdepeHund U 1M(PPaKIuM CBeTAa ¢ MOMOUIBIO Jia3epa. 2
Wzydenue sineHuit nudpakuuu, nHTEpGEPEeHIINN CBETA, BBIHYKIEHHOTO
W3JIYYCHHS U UCTIOJIb30BAaHUE ITHUX SIBIICHUN ISl ONIPEACIICHUS] TTOKa3aTems
MIPEJIOMJIEHUS] CTEKJIIHHOW MJIACTUHBI, ITUPUHBI HIEIIH.

Umoeo no pazoeny 5: 8
Pa3nes 6 AtomHas ¢pusznka
6.1 U3y4enne BHemHero gorodddexra. lccnenosanne BosbTaMIepHbIx 2
XapaKTEePUCTUK (POTORIEMEHTA B IIUPOKOM MHTEPBAJIE OCBEIIEHHOCTEH,
ompezeneHue NocTostHHOM [lnanka U pacueT YNCIeHHBIX 3HAY€HUN paOoThI
BBIX0JIa U MAKCUMAJIHLHOU CKOPOCTH (POTOIIEKTPOHOB
6.2 Onpenenenue nocrossHHoi Credana-bonbumana u nocrosinnoii Ilnanka. 2
N3yuenne 0CHOBHBIX 3aKOHOB TETJIOBOTO M3JIYUYECHHS, a TAKKE
SKCIIEpUMEHTaIbHOE onpeaeneHue noctossuaon Credana-bonbiiMana u
BBIYMCIICHHE C €€ MOMOIIBIO MOCTOSIHHOM [InaHka.
6.3 U3y4yenue cepun banbmepa n onpenesnenue nocrossHHoi Pundepra. 2
N3yuenune saneMeHTapHON TEOpUH BOJIOPOTHOTO aToMa 0opa, ompeiesieHne Ha
MIpaKTUKE JJIMH BOJH cepun baibmepa B criekTpe atoMa BOJOpOAa.
6.4 3auerHoe 3anaTHe. C1ava TOTOBBEIX OTUETOB IO BBHITTOJTHEHHBIM 2
71a00paTOpHBIM paboTam

HUmoeo no pazoeny 6: 8

Bcero no J1abopaTopHOMYy NPAKTHKYMY AUCHUILIHHBI: 48
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5.4 TemaTnka NpaKTHYeCKUX / CCMHUHAPCKHUX 3aHATHH

Tematuka npakTUYecKMX / CEMHHAPCKUX 3aHATHM W MX TPYIOEMKOCTb IpEACTaBiIcHAa B

Tabuue 5.

Tabmuna 5 — TemaTka ¥ TPYIOEMKOCTh MPAKTUYECKHUX / CEMUHAPCKUX 3aHATUN

HepequL IMPAKTUYCCKUX / CCMHUHApPCKUX 3aHATHH 11O pasaciiaM U uxX COACPIKaHUE

TpynoemkocTsb
pasnenoB/TeM,
ayJl. yac

Pa3zgen 1 Mexanuka

1.1 Kunemaruka. JIlunamuka. J[BuxxeHue no npsiMo 1 OKpy>kKHOCTH. J{lnuHamMuka
MOCTYINATENBLHOT0 JBUXKEHUS, 3aKOHbI HbtoTOHA.

1.2 JlunaMuKa BpamaTeJbHOI0 ABUKEHUsI. 3AKOHbI COXPAHEHUS.
BpamarenbHoe 1BMKEHUE TBEPIBIX T€Jl, OCHOBHOM 3aKOH BPAILATEIILHOIO
JBUKEHHUSI. 3aKOHBI COXPAHEHUS SHEPTUHU, UMITYJIbCA U MOMEHTAa UMITYJIbCa.
Pabota no nepemenienuto Tena.

1.3 I'mapoaunamuka. CrnennuaabHasi TEOPUsi OTHOCUTEILHOCTH.
FI/IIlpO[[I/IHaMI/IKa, OCHOBHBIC 3aKOHBI. CHGHI/IaJII)Haﬂ TGOpI/ISI OTHOCHUTCIIbHOCTH,
PEISITUBUCTCKAS MEXaHHKA.

1.4 KonTpoabnasi pa6ora. KourposnbHas paboTa no TeMam pasjena 1.

\S}

Hmozo no pasoeny 1:

Pa3nes 2 Mosekyasipaasi pu3nka 1 TepMOJIHMHAMHUKA

2.1 YpaBHeHHe COCTOSIHMSA M/1€aJIbHOI0 raza. MoJieKy /1 pHO-KMHEeTHYeCKAs
Teopus ra3oB. YpaBHenue MenneneeBa-Knanelipona. M3onporneccol. OcHOBHOE
ypaBHEHHE KNHETUYECKOW Teopuu ra3oB. 3akoH JlaibToHA.

2.2 IlepBoe U BTOpOE HAYAJI0O TEPMOAUHAMUKH. [IepBoe Hayaso
TepMOAMHAMUKHU. TerIoeMKOCTh ra3a. Bropoe Hauamo TepMOIMHAMUKH.
DHTpONUsL.

2.3 TensioBbie MammHbl. Pacnpenesenne Makcpesuia u boabumana.
Tenmobie MammHbl, pacuet k... Lukin Kapao. Pacnpeaenenue Monekyn mmo
CKOpOCTSIM, OapoMeTpuueckas Gopmyna.

2.4 KoutpoJabnas padora. TectrupoBanune. KontponsHas paboTa 1o Temam
paznena 2. BellonHeHre UTOroOBOro TECTUPOBAHUS 110 OHJIAWH-KypcaM "du3nka B
onbiTax. Yacts 1. Mexanuka" u "®usuka B onbiTax. Yacts 2. MonekynsipHas
¢duzuka"

Umoeo no pazoeny 2:

Pa3nes 3 DuekTpuyecTBo

3.1 3axkon Kysiona. Teopema I'aycca. 3akoH B3auMOIE€HCTBUS 3apsKEHHBIX
yactull. HanpsbkeHHOCTD anexkTpuyeckoro noss. [punnun cyneprno3unuu.
Teopema I'aycca.

3.2 [ToTeHIMAJ JIEKTPHYECKOI0 MO0JIs. DIeKTPHYECKoe MoJjie B
AMdJIeKTpUKax. [loTeHnmnan anekTpuyeckoro noss. DKBUIIOTEHIHAIbHAS
MTOBEPXHOCTh. JIMNIOJIBHBIN AJIEKTpUYeCKU MOMeHT. [lonspuzanus,
NIEKTPUYECKOE CMEICHUE TUIIEKTPUKA. M30TpOnHBIE TUIIEKTPUKH.

3.3 Kongencarop. JHeprus 3JIeKTPUYECKOro moJjsi. EMKoCcTh KOHJIeHCaTopa.
[TocnenoBarenbHOE U MapauieIbHOE COEIMHEHNE KOHACHCATOPOB. DHEPIHs
AIEKTPUIECKOTO TOJISA, TUDIOTHOCTh SHEPTUH.
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[lepeuenpb mpakTHUECKUX / CEMUHAPCKUX 3aHATHH MO pa3ienaM U UX Coep KaHue

Tpynoemkocts
pasnenoB/TeM,
ayJl. yac

3.4 DuekTpuyeckuii TOK B npoBoaHukax. KonrpoasHnas padora.
DIIEKTPUUYECKHI TOK, CUJIa TOKA, INIOTHOCTH TOKa. 3akoH OMa. MoIHOCTh
aeKTpuyecKoro Toka. IlocnenoBarenbHoe U napauienbHOe COSUHEHHE
npoBoaaukoB. [Ipasuina Kupxroda u 3axon [[xoyns — Jlenna. KonrponsHas
paboTta o Temam paszena 3.

2

Umoeo no pazoeny 3:

Pa3zgen 4 Maraerusm

4.1 3axon buo - CaBapa - Jlansiaca. Hanps>keHHOCTh MarHUTHOTO TOJIS,
MarouTHasg MHAYKI KA.

4.2 3akon Ammnepa, cuia Jlopenna. Cuina Amnepa. JIunonabHbIi MarHUTHBINA
MOMEHT. MOMEHT cuil, ACUCTBYIOIIUX HA KOHTYP. [[0OTOK MarHuTHON MHAYKIIUU
CKBO3b KOHTYp. PaboTa o nepeMenieHuo NpoBOIHUKA C TOKOM B MAarHUTHOM
noJie. JIBrkeHue 3apsKeHHBIX 4aCcTUI B JIEKTPUYECKOM M MArHUTHOM IOJISIX.

4.3 JnexkTpoMarHuTHasi MHAYKIUSA. CaMOMHAYKIUS M B3aUMHAasi MHAYKIHS.
OJ1C snexkrpomarautHoM uHayKuuu. IJ{C caMOMHAYKIIMY ¥ B3aUMHOU
UHAYKIUHA. HAYKTUBHOCTD KaTYyIIKH.

4.4 KonrpoJabHas padora. TectrupoBanune. KontpoasHas paboTa 1o TemMam
paszznena 4. BeinmoaHeHe UTOTOBOTO TECTUPOBAHUS 0 OHJIAMH-Kypcy "dusnka B
onbITax. YacTe 3. DIEKTpUYECTBO U MarHeTusm".

Umoeo no pazoeny 4:

Pa3nen 5 BoaHbl ¥ oniTHKA

5.1 Kosie0anus. BoinykaeHHbIe KoJ1e0aHusA. Pe3oHaHC. D1eKTPOMarHUTHbBIE
KoJiedanus. 'apMoHndecKue KosieOanwsl, 3aryxammue koedanus. [lepuon,
aMIUIUTY/Ia, YacTOTa. DHEPrus Kojaeomomieiicss Touku. BolHyKIeHHbIS
KosebOanus. Pe3oHanc. DneKTpoMarHuTHBIE KoJieOanusi. MOIIHOCTH B LN
MEPEMEHHOT0 TOKa. JIeKpeMEeHT 3aTyXaHusl DJIEKTPOMAarHUTHBIX KoJleOaHui

5.2 Unurepdepenuns cBera. Judpaxuus ceera. lutepdepenius crera.
KorepenTtHbie ncrounuku. [lonoxeHrne MUHUMYMOB U MaKCUMYMOB. Judpaxuus
cgerta. [lonoxeHne MUHUMYMOB U MakCUMyMOB. Pa3pernatomniast ciocoOHOCTh
TU(PPaKIMOHHON peleTKH. YTI0Bas Aucnepcus TUppakIMOHHOMN peleTKH.
Hudpaxus csera. [lonoxxeHne MUHUMYMOB U MaKCUMYMOB. Pa3pematonas
CHOCOOHOCTh TU(PAKIIMOHHON pelIeTKU. YToBas qucnepcus AM(ppakmoHHON
pemerku. [Ipunuun [toiirenca — @penens. Meroa rpaduueckoro cioxeHus
aAMIUIATY L

5.3 llonsipu3anus cBera. Jlucnepcus u norJiomeHue ceera. [lonspuzamus
cBeta. 3akoH bprocrepa. Ctenenp nonsipuzanuu, k03GpGuuueHT orpakeHus
cBeta. 3akoH Maitoca. Jlucniepcust cBera, pa3oBasi U TpyIIOBasi CKOPOCTH.
®Popmyna Panes. 3akon byrepa.

5.4 KontpoabHas padora. KonTpoibHas pabora

\S}

HUmoeo no pazoeny 5:

Pa3nes 6 AtomHas ¢pusznka

6.1 KopnyckyJisipHo — BOJIHOBasi Ipupoaa ceera. Termiosoe uzjiyueHue.
dotoad ek, 3akoHbI poTorddekTa, hopmyrna DitHmTerHa 111 GoTorddexTa.
[aBnenue nydka ceta. I'nnoresa ne bpoiist. DHepreTnyeckas CBETUMOCTS,
3akoH Ctedana—bonbiiMana. AGCOIIOTHO YepHoe Teso. 3akoHbl BuHa

6.2 Atom bopa. Cniekrpsl atomoB. PenTrenosckoe usiyuenue. [locrymnars
bopa. PentrenoBckoe uzinydenue. 3akoH Moszinu, cootHomenue Bynbda-bperra

15




Tpynoemkocts
[lepeueHpb MpakTHUECKUX / CEMUHAPCKUX 3aHATHH MO pa3/ieNaM U UX COJIep)KaHUe | pa3/esioB/TeM,
ayJ. yac
6.3 PaiuoakTUBHOCTD. Sl1epHble peakuru. 3aKOH PaJMO0aKTUBHOTO pacraja. 2
[Tepuon nonypacnana. CpegHee BpeMs KU3HU PaJUOHYKIUAA. AKTUBHOCTb.
PannoaktuBHBIC pacniaabl. DHEprus cBs3u sapa. edexT macc. DHeprus saepHoi
peakuuun
6.4 KonrpoJabHnas padora. KontpoasHas pabora 2
Umoeo no pazoeny 6: 8
Bcero no npakTnyeckuM / CEMUHAPCKHUM 3aAHATUAM TUCUMIIIIMHBI: 48

5.5 KypcoBoe npoekTupoBaHue

KypcoBass paboTa/mpoeKT B COOTBETCTBUM C paboYMM y4yeOHBIM IUIAHOM HE
PEyCMOTPEHEI.

6 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu mpoBeneHUM JEKIUN HCIONB3YIOTCSA Cleayrolnue oOpasoBarenbHble TexHonoruu: IT-
metoxabl, O0ydeHrne Ha OCHOBE onbiTa, Onepekaromniasi caMocTosITelIbHas padoTa.

[Ipu npoBeneHHH 1a0OPATOPHBIX pPabOT HCHONB3YIOTCS creaylone o0pa3oBaTelbHbIC
texHosoruu: Pabora B komanae, OOyueHue Ha OCHOBE OIbITa, MccnenoBaTenbCKkuii METO.

[Ipu mpoBeneHHWH NPAKTHUECKUX 3aHATUN HUCHOJB3YIOTCS Cclieayomue o0pa3oBaTelbHbIC
texHosoruu: [T-meroxasl.

Jlis opraHu3aiyy caMOCTOSITeNIbHOM pabOThl UCIONB3YIOTCA CIEAYIoNue 00pa3oBaTeIbHbBIE
TexHosoruu: Onepexaromas caMocTosTelIbHas padora, [IoMCcKOBbI METOS.

O011ee 4ncI0 YacoB 3aHITHIA, TPOBOJAUMBIX B UHTEPAKTHUBHOM (hopme — 48 yac.

7 AuHoTauus GoHIa OLIEHOYHBIX CPEICTB

@OHJ OLEHOYHBIX CPEICTB MO JUCHUIUIMHE OOECHeurnBaeT MPOBEPKY OCBOEHUS
IUIAHUPYEMBIX pe3yJabTaToB OOy4yeHHMs] (KOMIETEHIMH M MX HWHIMKATOPOB) IOCPEACTBOM
MEPONPUITHHA TEKYIIETO, PyOSKHOTO ¥ MPOMEKYTOYHOTO KOHTPOJIS 10 AUCLHUIIIMHE.

CBs3b MCKIY (1)0pMI/IpyeMLIMI/I KOMIICTCHIUAMUA U (bOpMaMI/I KOHTPOJIA UX OCBOCHUA:

KOMHeTeHI[I/lSI ]/IH}]HK&TOPBI ATTeCTaIIHOHHI)Ie MeponpuﬂTnﬂ
0CBOCHHUSA
OITK-1 3-OIK-1 1131, 132, 133, KP1, T1, /34, /135, /136, KP2, T2,

Dk3ameH (2 cem.), 137, 438, /139, 1310, KP3, 1311,
J312, 1313, KP4, T3, Dx3amen (3 cem.), /1314,
J315, 1316, KP5, T4, 1317, 4318, 1319, KP6, T5,
Dx3ameH (4 cem.)

OIIK-1 V-OIIK-1 JIP1, JIP2, JIP3, JIP4, JIPS, 431, A32, 133, KP1, T1,
JIP6, JIP7, 134, A35, 1136, KP2, T2, Dx3amen (2
cem.), JIPS, JIP9, JIP10, JIP11, JIP12, 137, 138, /139,
11310, KP3, JIP13, 311, A312, /1313, KP4, T3,
Dk3ameH (3 cem.), JIP14, JIP15, JIP16, 314, /1315,
11316, KP5, T4, JIP17, JIP18, JIP19, 1317, 1318,
J319, KP6, TS5, Dx3ameH (4 ceM.)

OIIK-1 B-OIIK-1 J31, 132, 133, KP1, T1, 134, 135, 136, KP2, T2,
Dk3ameH (2 cem.), 1137, 138, /139, 1310, KP3, 1311,
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1312, 1313, KP4, T3, Dx3ameH (3 cem.), /1314,
H315, 1316, KPS, T4, 1317, 1318, 1319, KP6, TS,
Dk3ameH (4 cem.)

YK-1 3-VK-1 JIP1, JIP2, JIP3, JIP4, JIPS, T1, JIP6, JIP7, T2, JIPS,
JIP9, JIP10, JIP11, JIP12, JIP13, T3, JIP14, JIP15,
JIP16, T4, JIP17, JIP18, JIP19, T5

YK-1 V-VYK-1 JIP1, JIP2, JIP3, JIP4, JIPS, KP1, JIP6, JIP7, KP2,
JIPS, JIP9, JIP10, JIP11, JIP12, KP3, JIP13, KP4,
JIP14, JIP15, JIP16, KP5, JIP17, JIP18, JIP19, KP6
VYK-1 B-YK-1 JIP1, JIP2, JIP3, JIP4, JIPS, JIP6, JIP7, Dx3ameH (2
cem.), JIPS, JIP9, JIP10, JIP11, JIP12, JIP13, Dk3ameH
(3 cem.), JIP14, JIP15, JIP16, JIP17, JIP18, JIP19,
Dk3ameH (4 cem.)

VYKE-1 3-VKE-1 JIP1, JIP2, JIP3, JIP4, JIPS, 131, 432, 433, KP1, T1,
JIP6, JIP7, 134, A35, 136, KP2, T2, Dx3amen (2
cem.), JIP8, JIP9, JIP10, JIP11, JIP12, 137, A38, 139,
1310, KP3, JIP13, 311, A312, /1313, KP4, T3,
Ok3ameH (3 cem.), JIP14, JIP15, JIP16, 1314, /1315,
11316, KP5, T4, JIP17, JIP18, JIP19, 1317, 11318,
11319, KP6, TS5, Dx3ameH (4 cem.)

VKE-1 V-VKE-1 JIP1, JIP2, JIP3, JIP4, JIPS, 131, 432, 133, KP1, T1,
JIP6, JIP7, 134, ]135, 136, KP2, T2, Dx3ameH (2
cem.), JIP, JIP9, JIP10, JIP11, JIP12, 137, A38, A39,
11310, KP3, JIP13, 1311, 312, 4313, KP4, T3,
Ox3amed (3 cem.), JIP14, JIP15, JIP16, A314, /1315,
316, KP5, T4, JIP17, JIP18, JIP19, 1317, 1318,
1319, KP6, TS5, Dx3amen (4 cem.)

VKE-1 B-VKE-1 JIP1, JIP2, JIP3, JIP4, JIPS, A31, 432, 133, KP1, T1,
JIP6, JIP7, 134, A35, 136, KP2, T2, Dx3amen (2
cem.), JIPS, JIP9, JIP10, JIP11, JIP12, 137, 138, /139,
11310, KP3, JIP13, 311, A312, /1313, KP4, T3,
Ok3ameH (3 cem.), JIP14, JIP15, JIP16, /1314, J1315,
11316, KP5, T4, JIP17, JIP18, JIP19, 1317, [1318,
11319, KP6, TS5, Dx3ameH (4 cem.)

Ilkanbl ouneHkn oOpa3oBaTe/bHbIX AocTHKeHMil. Illkama Kakaoro KOHTPOJIBHOTO
MEPONPUITHS JIEKUT B npesaenax oT 0 70 yCTaHOBJIEHHOTO MaKCHUMAaJIbHOTO Oalijia BKJIIOUUTEIBHO.
WtoroBas arrecranus 1o JUCHUIUIMHE olleHHMBaeTcs nmo 100-0ayibHOM IIKane W MpeacTaBiserT
co0o0il cyMMy 0aIoB, 3apabOTaHHBIX CTYIEHTOM MPHU BBIOJHEHUH 33JaHUI B paMKax TEKYyLIEro
(60 0assoB) M mpoMexyToyHoro KoHTposisi (40 GansoB). s jgomycka K MPOMEXKYTOUHOMY
KOHTPOJIIO 10 JMUCLUIUIMHE CTYACHTY B T€UEHHE KaJeHJAapHOro MOJIYJs HeoOXoIMMO HaOpaTh He
meHee 60% OanoB HpU YCIOBUHM CIaud BeeX TUCHMIUIMHAPHBIX pasfenoB. Pasznen cuutaercs
CIAHHBIM, €CJIM BBIMOJIHEHbI BCE BUABI KOHTPOJS U HaOpaHO mo HUM He MeHee 60 % OamnoB OT
MaKCHMAaJIbHOTO IO pa3Jieny.

B cooTrBercTBHM ¢ y4eOHBIM IUTAHOM MPOMEXKYTOYHAsl aTTecTallls B KOHIIE CEMecTpa
ocymecTBisieTcs B hopme DK3aMeHa.

ATtTecTauus B 2 cemMecTpe:

B MaxkcumasnbHas MunnmaibHast
15010
HaumeHoBaHue BUIOB KOHTPOIS IIOJIOKUTENILHAS MHOJIOKUTEbHAS
KOHTPOJIS
OILIEHKA B Oajutax OLIEHKA B Oayurax

Tekyuias arrecrauus
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JIP1 JlaGoparopnast pabota 2 1.2
JIP2 JlaGopaTtopHas pabora 2 1.2
JIP3 JlabGopaTtopHas pabora 2 1.2
JIP4 Jlaboparophast pabota 2 1.2
JIPS JlaGoparophast pabota 2 1.2
J31 JloMariiHee 3anaHue 4 2.4
J132 JloMariHee 3amaHue 4 2.4
J133 JloMarHee 3aqaHne 4 2.4
KP1 KontponpHas pabora 6 3.6
T1 TectupoBanue 5 3
JIP6 JlaGopaTtopHas pabora 2 1.2
JIP7 JlaGopaTtopHas pabora 2 1.2
J134 JloMarrHee 3agaHume 4 2.4
J35 JlomarnHee 3amanue 4 2.4
J136 JloMariiHee 3anaHue 4 2.4
KP2 KonrtponbHas pabora 6 3.6
T2 TectupoBanme 5 3
Cymma: 60 36
IIpomexKyTOYHAsI ATTECTALHSA
DK3aMeH 40 24
Hroro: 100 60
ATtTecTauus B 3 cemecTpe:
B MaxkcumanbHas MunuManbHas
e HanmenoBanue BHUJOB KOHTPOJIA IIOJIOKUTCIIbHAA IIOJIOKUTCIIbHAA
KOHTPOJIS
OIlCHKA B Oayiax OIlCHKA B Oaymax
Tekyuias arrecrauus
JIP8 JlaboparopHas pabora 2 1.2
JIP9 JlaboparopHas pabora 2 1.2
JIP10 JlaboparopHas paboTa 2 1.2
JIP11 JlaboparopHas pabora 2 1.2
JIP12 JlaboparopHas pabora 2 1.2
J37 JloMaiiiHee 3aaHue 4 2.4
J138 JloMaiiiHee 3aaHue 4 2.4
J139 JloMaiiiHee 3aaHue 4 2.4
J310 JloMariHee 3anaHue 4 2.4
KP3 KontponbpHas pabora 6 3.6
JIP13 JlaboparopHas pabora 2 1.2
J311 JloMaiiiHee 3a1aHue 2 1.2
J312 JloMariHee 3anaHue 4 2.4
J313 JloMariHee 3anaHue 4 2.4
KP4 KontponbHas pabora 6 3.6
T3 TectupoBanue 10 6
Cymma: 60 36
IIpomexyTOYHAsI aTTECTALHSA
DK3aMeH 40 24
Hroro: 100 60
AtTecTrauus B 4 cemecTpe:
B MaxkcumanbHas MunumanbHas
e HaunmenoBanue BHUJIOB KOHTPOJIA IIOJIOKUTCIIbHAA IIOJIOXKUTCIIbHAA
KOHTPOJIA
OIICHKA B Oayiax OIICHKA B Oaymax

Texkyumas arrecrauus
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JIP14 JlaGoparopnast pabota 2 1.2
JIP15 JlaGopaTtopHas pabora 2 1.2
JIP16 JlabGopaTtopHas pabora 2 1.2
J314 JloMaiiiHee 3anaHue 4 2.4
315 JloMariiHee 3anaHue 4 2.4
J316 JloMariiHee 3anaHue 4 2.4
KP5 KonrtponbHas pabora 6 3.6
T4 TectupoBanme 6 3.6
JIP17 Jlaboparophast pabota 2 1.2
JIP18 JlaGoparophast pabota 2 1.2
JIP19 JlaGopaTtopHas pabora 2 1.2
317 JloMarHee 3anaHme 4 2.4
J318 JloMarrHee 3agaHume 4 2.4
J319 JloMariiHee 3anaHue 4 2.4
KP6 KontponpHas paborta 6 3.6
TS5 TectupoBanme 6 3.6
Cymma: 60 36
IpomexyTOYHAsI aTTECTALHSA
DK3aMeH 40 24
Hroro: 100 60
HTorosast OLleHKa BBICTABIISIETCS] B COOTBETCTBUU CO CIEAYIOIIEH HIKAJION:
Cymma Ganos no 100-90 | 89-85 | 84-75 | 7470 | 69-65 | 6460 HibKe 60
UCILHUIIINHE
Onenka (ECTS) A B C D E F
OI.[GHKEI o 4-x OTJIMYHO XOopouo YAOBJICTBOPUTCIBHO HCYAOBJICTBOPUTCIIBHO
OaJTbHOM mTKaje (oti.) (xop.) (ynoBi.) (meyn.)
3auer 3a4yTeHo He 3auTteno

OueHka «omauuno» BBICTABIAETCA CTYACHTY, €CIM OH IJIyOOKO M IPOYHO YCBOMII
IPOTrpaMMHBIA MaTepuall, WCYEPIbIBAIOIIE, IOCIEI0BATEIbHO, YETKO M JIOTUYECKU CTPOMHO ero
U3JIaraeT, yMeeT TECHO YBA3bIBATH TEOPUIO C MPAKTUKOW, MCIOJIb3YeT B OTBETE MaTepuai
MOHOTpa(UUeCcKOl JINTepaTyphbl.

OIIGHKa «KXopouio» BBICTABIACTCA CTYACHTY, €CIIU OH TBépI[O 3HACT Marcpuaji, rpaMOTHO U
Mo CyHIECTBY HU3JIaract €ro, HE AO0ITYCKasa CYHICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC.

OneHka «y0ognemeopumenbHo» BBICTABISIETCS CTYAEHTY, €CJIM OH HMEET 3HaHUS TOJIbKO
OCHOBHOI'0 MaTepuana, HO HE YCBOWJI €ro JeTajied, JONYCKAeT HETOYHOCTH, HEIO0CTATOYHO
MpaBUIbHbIE (POPMYJIMPOBKH, HAPYIICHUS] JIOTMUECKOW TMOCJIENOBATEILHOCTH B H3JI0KEHUU
IIPOTPaMMHOI0 MaTepuania.

OneHka «Heyoos1emgopumenvHo»  BBICTABISETCS  CTYINEHTY, KOTOpBI HE 3Haer
3HAUUTEIBHONH YacTH TPOrpaMMHOTO MaTepHhayia, JOMYyCKaeT CYIIeCTBeHHbIe omuoku. Kaxk
MIPAaBUIIO, OI[EHKA «HEYAOBIETBOPUTEIBHO» CTABUTCS CTYAEHTaM, KOTOPbIE HE MOTYT MPOJIOJKUTh
00ydeHue 6€3 JOMOTHUTEIBHBIX 3aHIATHI 110 COOTBETCTBYIONIECH TUCIUIINHE.

Bonpocsl qiisa Jxk3amena (2 cemectp):

1 Tpaekropus. [1yte. [lepememienue. Ckopocts. Pacuer nepemenieHus.

2 VYckopenue. HopmanbHOE U TaHT€HIIMAIBHOE YCKOPEHHE.

3 VrioBas CKOpPOCTh U YIrioBoe€ yckopeHue. CBS3b MEXKIy YIJIOBBIMH M JIMHEWUHBIMH
XapaKkTEepUCTUKAMHU JIBHKEHUS. LIeHTpocTpeMuTenbHOE YCKOPEHHE.

4 HWuepumaneHble  cucteMbl  orcuera. [lpmHnmnm  oTtHocurensHOCTH — [anmnes.
[TpeoOpazoBanus ["anumes.

5 Cuubl. PaBHOgeiicTByromas cui. I 3akon Herorona. 111 3akon HeroToHa.

6 HWMnynbc MaTepuanbHOM TOUKH. 3AKOH COXPAaHEHHUS UMITYJIbCa.
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7
8
9
10
11
12
13

Mexanuueckast pabota. MOIIHOCTb.

KoncepBaTuBHbIE CHUITBI.

[TorenunanbHast 3Heprus. CBsi3b NOTEHUUAIBHON 3HEPTUU C CHIION.

Kunernyeckas sHeprus.

3aKOH COXpaHEHMsI TOJIHOM MEXaHUYECKON PHEPTHH.

VY CTOMYNBOCTh MEXAHUUYECKOW CUCTEMBI.

MowmeHT umnynasca. MOMEHT cuibl. YpaBHEHHE MOMEHTOB. 3aKOH COXpPaHEHUS

MOMCHTAa UMITyJIbCa.

14

MOMEHT HMHEpLUHMH TBEPAOro Tena. MOMEHTBI MHEPLMU CTEpP)KHS, UUIMHIpa, LIapa.

OCHOBHOI1 3aKOH BpamaTCJIbHOI'O ABUXKCHUA.

15
16
17
18
19
20
21
22
CTPYH.
23
24

Teopema Ilteitnepa.

Kunernueckast sHEprus BpalaTeIbHOrO IBUKEHUS.

I'mpockommueckue cuibl. ['mpockonmueckuii 3¢ dexr. Hyramus. [Ipeneccus.
[ToctynaTtel DUHIITEITHA.

[IpeoOpazoBanus Jlopenna. CneactBust mpeoOpa3zoBanus JlopeHniia.

PenstuBucTCcKO€E Mpeodpa3oBaHre CKOPOCTEH.

PenstuBucTckuit ummnynsc. PernsiTuBUCTCKAs SHEPTHS.

[TonsiTue cromHo# cpenpl. 'mapocratuka. TeueHne KuaKocTu. 3aKOH HEPa3pbIBHOCTU

WneanpHas xKkUAKOCTb. YpaBHeHue bepHymu. Mcreuenue )KuaKoCcTH U3 OTBEPCTHUS.
Bszkocte xuaxoctu. JlamunapHoe u TypOyneHTHoe TeueHus. UYwucno PeliHosbca.

Teuenue BA3KOM KUAKOCTU B IMIIHHApHUEcKOil TpyOe. Dopmymna [Tyazeiins.

25
26

PaBHOBecHEIC B HCPAaBHOBCCHBIC CUCTCMBI. TepMOZ[I/IHaMI/I‘IeCKI/IC IMPOLCCCHI.
TeMnepaTypa. YPaBHCHI/IC COCTOsSAHUA TepMO,HI/IHaMH‘IeCKOﬁ CHCTCMBI. YPaBHeHI/Ie

Kialinepona-Menaeineesa.

27
28
29
30
31
32
33
34
35
36
37

Pabora uaeansHoro raza. [IpuHIKIT SKBUBAIEHTHOCTH PabOThI U TEIUIOTHL.
Bnytpennss sHeprus. I Hauano TepMOIMHAMUKH.

Onpenenenue TenaoeMKocTu. Y paBHeHue Pobepra Maiiepa.

Anmnabarnyeckuit mporecc. YpaBuenue Ilyaccona.

[TonutponHelil mponecc.

TeroBble MamuHbI 1 I HaYaMO TEPMOAMHAMUKH.

KIIJ] renoBoit Mmammnsl. Teopema KapHo.

AOcoroTHas TeMIiepaTypa.

PaBenctBo Knasuyca. SuTponusi.

HepasenctBo Knasuyca. 3akon Bo3pactanus sutponuu. Il Hawamo TepmMoguHaMuKu.
Tepmogunamuyeckue QyHkuuu. Kpurtepuit TepMOIMHAMUYECKOTO  PaBHOBECHS.

[Tpunmun Jle-Ilarense bpayna.

38

MOJ'ICKy.]'IprHO—KI/IHCTI/ILICCKI/Iﬁ CMBICJI TEMIICPATYPHI. 3aKkoH ABaraszo. YPaBHeHI/Ie

bonpMana.

39
40
41
42

PaBHOMepHOE pacripeieieHne SHEPTHH M0 CTETEHAM CBOOO/IbI.
Pacnpenenenne Maxkcgeina.

BeposrtHas, cpenHsas u cpeqHe kBaapatuuHas ckopoctd. OnsiT HITepHa.
Pacnpenenenue bonbimana.

Bonpocsl qiisa Jx3amena (3 cemectp):

1
2

3akoH KyioHa.
Ornpenenenue HaIPSKEHHOCTH AIEKTPUUYECKOTO OJISL. HanpsixeHHOCTB

ANEKTPUYECKOTO TIOJISI, CO3/1aBaeMasi TOYEUHBIM 3aps/ioM Ha PACCTOSHUU T OT Hero. [IpwHrmn
cyneprno3uiuu nojei. Cunonast TMHUSL.

3

[Torok BexkTOpa HampsbkeHHOCTH. Teopema ['aycca 1isi 3JI€KTpHUYECKOro TMoJs B

BaKyyMe B UHTETpajibHOU opme. JIMBEpreHIus 3IeKTPUIECKOro MoJIs
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4  HampsokeHHOCTh  DJICKTPUYECKOTO TOJsl, co3gaBaeMas OCCKOHEYHOH paBHOMEPHO
3apsHKEHHOM TIJIOCKOCTHIO.

5  HanpshKeHHOCTb 3JIEKTPUYECKOTO OISl PABHOMEPHO 3apsHKEHHOU Cephl.

6  HampskeHHOCTB 3JIEKTPUYECKOIO MOl PABHOMEPHO 3apsSKEHHON HUTH.

7  Teopema I'aycca 1i1st 37€KTPUUECKOTO TMOJIsl B BaKyyme B AuddepeHnnanbaoil popme

8 Ormpenenenue mnoTeHnuana. Pabora mo mnepeMeleHuI0 3JIEKTPUYECKOro 3apsiia B
ayieKTpocTatuyeckoM rnosie. [lorennnan Toueynoro 3apsaaa. DKBUIOTEHIMAIbHAS TIOBEPXHOCTD.

9 CBa3p MeXIQy NOTEHIMAIOM M HAIPSIKEHHOCTBIO 3JIEKTpUYECKOro mnoiid. I'pagueHT
CKaIApHOH (YHKIIMM B JIEKapTOBBIX KoopauHaTax. CHIIOBBIC JHMHUU W SKBHIIOTCHLUAIbHBIC
MIOBEPXHOCTH.

10 Iupkymnsiuust 1 poTOp MEKTPOCTATUYECKOTO MOJISL.

11 TlonsipHble U HEMOJISIPHBIE TUDIICKTPUKH.

12 Jlumosip B 31€KTpUYECKOM ojie. MOMEHT cuil, AeMCTBYIOIUI Ha IUII0JIb, BO BHELLIHEM
3JIEKTPUYECKOM TIOJIE.

13 Tlonspusanus 1uaneKTpuKkoB. Bekrop nonspuzanuu

14 Tlone u 3apsiabl BHYTpU OU3JIEKTPUKA. [[uBepreHIus BEKTopa NoJIspru3aliu.

15 BexTop 3MeKTpUUECKOro cMelleHus (dJaeKTpudeckoi nuaykuun). Teopema [aycca mist
JUAJIEKTPUKA.

16 Ilone Ha rpaHuIle TUAIEKTPUKOB. [IpenomieHue 3JIEeKTPUYECKOro IOJis Ha TpaHULIE
JIUAJIEKTPUKOB.

17 1IpoBOIHUKH B 3JEKTPUUECKOM I10JI€. 3apsbl U TOJIS B IPOBOJIHHUKE.

18 HanpskeHHOCTb MOJIsl y IOBEPXHOCTH MPOBOAHUKA

19 DOnekrpoemkoctb. Konmencatop. Emkocte cheper.  EMKocTh  KOHAEHCATODA.
[locnenoBarenbHOE U MapajuielIbHOE COEIUHEHUE KOHAEHCATOPOB

20 DuHeprus aeKTpUYeCcKOro nosisd. [110THOCTh SHEPrUM IIEKTPUUECKOTO MOJIS.

21 IlocTostHHBIN 35eKTpuyecKuil TOK. Cuiia U MIOTHOCTh TOKA.

22 VYpaBHEHUE HENPEPBHIBHOCTH JIEKTPUUECKOTO 3apsiia.

23 3akon Oma. 3akoH Oma B nuddepenmanbHoi popme.

24 3akon OMa 1y1si HEOJJHOPOJHOTO YYacTKa LETIH.

25 DnektpoaBuxkymias cuia. L{upkynsiuss BeKTOpa HANpPsHDKEHHOCTH 10 3aMKHYTOMY
KOHTYpY. 3akoH OMa /J1s1 3aMKHYTOT'0 KOHTYpa.

26 IlIpaBuna Kupxroda.

27 MomHocTth ToKa. 3akoH [xoyns-Jlenmna. duddepenunansuas Gopma 3akona Jxoys-
Jlenua.

28 CBepXmpoBOIUMOCTb.

29 MarnutHoe moje B Bakyyme. B3ammopeiictBue TOkOB. 3akoH Ammepa Bektop
MarHUTHOM MHYKIUH.

30 Cuna Jlopenua.

31 Cwua Ammepa.

32 3akon buo-Casappa-Jlannaca.

33 JluBepreHuus U poTOp MAarHUTHOTO IMOJIA. 3aKOH MOJIHOTO TOKA.

34 Pabora, coBepiaemast pH epeMerieHud KOHTypa ¢ TOKOM B MarHUTHOM T10JIe

35 MarnutHblii MoMeHT. Cuia, AelcTBYyIOIasi Ha KOHTYp C TOKOM B MarHMUTHOM IIOJI€
(0AHOPOIHOE ¥ HEOJAHOPOTHOE MAarHUTHOE T10JIE).

36 MarauTHoe noJsie IBUKYIIErocs 3apsa.

37 Marnetuku. MarHUTHBIM MOMEHT 3JI€KTpOHA. BEKTOp HAMAarHUYEHHOCTH.

38 Ilome B wmarHetuke. Hampsok€HHOCTh MarHuTHOro mnons. [lupkynsiumst BekTopa
HaIPSKEHHOCTH.

39 Ilpupona nmamaraeTu3Mma, mapamareTusma, GeppoMarHeTuzMa.

40 MarnuTHOe nosie B BemecTse. [Ipenomiienne nosus Ha rpaHNLe MarHETUKOB.

41 SlBneHue 3AEKTPOMArHUTHON MHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHON MHIYKLIUU.

42 SBnenue caMOMHAYKUMU. THAYKTUBHOCTB CONIEHOUAA.
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43 SIBneHue B3aMMHOUN MHAYKIIUH.

44 DHeprud v MIOTHOCTb SHEPTUUA MAarHUTHOTO TOJIS.

45 Ksazucraumonapusie Toku CBOOOHBIE KOJIEOAHHS B SJIEKTPHUECKON IICTIH.
46 BuxpeBoe JIEKTPUYECKOE MOJIE.

47 Tox cMeuieHusl.

48 VYpaBuenust Makcseia.

Bonpocsl 1y Jx3amena (4 cemectp):

CaolicTBa BoIHBI. Tumsl BoJiH. ['apMOHHUYEcKast BOJIHA.

[Tnockue, chepuyueckre U MIITHHAPUICCKUE BOTHBIL.

JIvuHeitHoe BOJTHOBOE ypaBHEHHUE.

O060011eHHOE BOTHOBOE YpaBHEHHUE.

[InoTHOCTH SHEpruM BOJIHBL. [IJOTHOCTP KMHETHYECKON W TMOTCHIIMAIBHOW SHEPTHH

DN AW~

BOJIHBI.
[InmoTHOCTH MOTOKA 3HEprun. BekTop YMmoBga.
BonHoBoe ypaBHEHHUE 371EKTPOMAarHUTHON BOJIHBL.
[1nockast 31eKTpOMarHuTHas BOJIHA.

9  DHeprus 31€KTPOMAarHUTHOMN BOJIHBI.

10 HMMmynbC 37€KTpOMarHuTHOM BOJIHBI.

11 W3nydyeHue 31€KTPOMarHUTHOM BOJIHBI.

12 CseroBas BoaHa. Illkana snexkTpomarHUTHBIX BOJH. Iloka3zarens mnpenomiIeHHUS.
HMHTEeHCUBHOCTD BOJIHBI. BH1bI CBETOBBIX BOJIH.

13 3akonsl reomerpuueckor ontuku. [Ipunnun [rolirenca.

14 WUnrepdepenuuss BonH. PaszHocte ¢a3. VYcnoBuss HaONMIOAEHUS MaKCUMyMOB |
MHUHHUMYMOB MHTEHCUBHOCTHU cBeTa. OnTudeckas JyinHa myTd. OnTudyeckas pa3HOCTh X0/1a.

15 TlpuHOMO TONXyYeHUS KOTEPEHTHBIX MCTOYHHMKOB cBeTa. MHTepdepeHuus oT OBYX
HMCTOYHHUKOB.

16 UWnrepdepennuonnsie cxembl. OnbiT FOHTa. brunipuzma ®penens. buzepkana Openers.

17 WurepdepeHuns npu OTpakeHUU OT TOHKOH IUIOCKOMapaielbHol miaacTuiku. Konbla
Herorona

18 Ssnenue nudpakuuu. Buasl nudpakuuu. [Mpunnun [Noirenca-dOpenens.

19 Judpakuus Dpenens. 3oHbl Ppenens. Pamuycel 300 @Dpenena. Ilnomanu 30H
Openens.

20 Awmmuutynsl 30H @penens. Cnupans Openens. [Isarao Ilyaccona.

21 Judpakuus OpeHens OT NPSIMOIMHEHHOTO Kpast MOJIYIIOCKOCTH.

22 Cnupaine Kopsro.

23 JIudpakuus OpeHens OT Lienu.

24 Nudpakuus Opaynrodepa. Cxema Hadmoaenus qudpakiun Opayarodepa.

25 Judpakuus @payHrodepa Ha KpyriioM OTBEPCTHH.

26 Mudpakuus Opaynrodepa Ha mienu.

27 JudpakunoHHas penieTka.

28 JludpakunoHHas penieTka Kak CeKTpaJbHbIi Tproop.

29 Jludpakuus Ha HOpOCTpaHCTBEHHOW pemierke. Jludpakuus Ha LEHNOYKE aTOMOB.
VYcnosus Jlaya.

30 HMudpakuus Ha npocTpaHcTBeHHOHM pemetke. Popmyna Bynbda-bperra. [Ipumenenue
TG paKIUy pEeHTT€HOBCKUX JTy4yeH.

31 Tonorpadus

32 Buael nomspusanmu. EctecTtBeHHblt cBeT. [losspuzaropel. CteneHb MONSpU3aIUM.
3akoH Mantoca.

33 Tlomsipusarus cBeTa IpH OTPAKECHUH W TpesiomiieHuu. 3akoH bproctepa. [lomsipusarus
pesoMIIEHHOr0 cBeTa. @opmyisl PpeHens.

34 Tlongpu3zauus Ipu ABOMHOM JTy4eNpeIOMICHHUH.

[C<BRN le)\
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35 JHucnepcus cBeTta.

36 ®aszoBas W TpymnmnoBas CKOpOCTH BOJH. BonHoBoM maker. ['pymnmoBas CKOPOCTH.
®opmyna Poanes nans rpynmoBoit  ckopoctd. CBsA3b TPYNIOBOM CKOPOCTH U IOKa3aTels
MIPETIOMIICHUSI.

37 Ilornomenue cBera. 3akoH byrepa. 3akon byrepa 1 MCTOYHMKA B MOTJIOIIAIOIICH
cpene. Koadurmentsr nornomeHus.

38 Paccessnue cBera. MexanusMm paccesHusi. 3akoH Panesi. OcnabieHue y3Kkoro CBETOBOTO
My4Ka.

39 H3nydeHue CBETOBBIX BOJH. OHEpPreTHyYeckas CBETUMOCTb. JlydencrmyckarenbHas
crocobHocTs. [lornomarenbHas CiocCOOHOCTb.

40 3akoHBI W3ITydyeHUs a0CONMIOTHO dYepHOro Tena. 3akoH Credana-bombiiMana. 3akoH
Buna. ®opmyna [lnanka.

41 KBaHTOBBIE CBOICTBA CBETA.

42 ®dotodrddexr.

43  Komnron-adpdexr. OnbiT bore.

44 Mopenb aroma Tomrncona u Pesepdopna.

45 ATOMHBIE CIIEKTpHI.

46 Ilocrynatsl bopa.

47 Teopus bopa mst atoma Bogopozaa

48 OCHOBHBIE MOHATHUS U MOJOXKEHUS KBAHTOBOM MEXaHUKH.

49 Vpasuenue Ulpenunrepa

50 Crauunonapnoe ypasHenue lllpegunrepa

51 ®wusnueckue BEIMYHHBI KBAHTOBOW MEXaHUKHU

52 CBoOopaHas yacTHIla B KBAHTOBON MEXaHUKE.

53 Yacruia B NOTEHIIUATBLHOM sIME.

54 Artowm Bojaopoaa.

55 MarauTHsiii MOMeHT aToma. CIIUH 3JI€KTPOHA.

56 PacnpeneneHue 3JeKTPOHOB MO YHEpreTHUecKuM ypoBHsM. [Ipuniun [laymu.

57 PeHTreHOBCKHE CIIEKTPBI.

58 CnexTpbl MOJIEKYII.

59 BeiHyxneHHOe u3inydeHue. Jlazepsr.

60 Kpucrammueckoe COCTOSHHUE.

61 Konebanue KpuCTaIINUYECKON PELIETKH.

62 KBaHTOBas TeOpHUs IIEKTPOHOB.

63 Pacnpenenenne ®epmu-/lupaxa.

8 YueOHo-MeTOAMUeckoe M uUHPOPMAIMOHHOE o0ecneuyeHne Y4eOHOM
AUCHMILTHHBI

8.1 OcHoBHasi IMTEpaTypa

JI1.1 Kypc o6mieit pusuxu / CaBenwseB U. B. - : b.u., T. 3: CaBense U. B. MonekynsipHas
¢u3uka u repmonnHamuka. T. 3 / Casenbe U. B. - 224 c.

JI1.2 Kypc obme#t ¢usuku / CaBenveB U. B. - : b.u., T. 5: CaBenveB M. B. KBanToBas
ontuka. AtomHas ¢usuka. dusznka TBepAoro tena. OU3MKAa aTOMHOTO Aapa M 3JIEMEHTapHBIX
gactuil. T. 5 / Casennes U. B. - 384 c.

JI1.3 Kypc ¢usuku / CaenmveB M. B. - : bwu., T. 1: CaBenre U. B. Mexanuka.
MonekynspHas ¢pusuka. T. 1: yuebHoe nocodue s By30B / CasenneB U. B. - 356 c.

8.2 J/lomosiHuTEIbHAS IUTEPATypa

JI2.1 Bonbkenmteitn B. C. COopHuk 3amad mo oOuiemMy Kypcy GU3MKH: Ui CTYACHTOB
texHnueckux By30B / B. C. Bonbkenmreiin - CII6.: CnenJIuT, 2002 - 327, [1] c.
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JI2.2 IsnmueB A. JI. ®usuka [Dnektponusiii pecypc] / Usmue A. JI. - Cankr-IletepOypr:
Jlans, 2021 - 672 c.

JI2.3 Tpodumona T. N. CoopHUK 3a1a4 TI0 KypCy PUUKH C PEIICHUSIMU: yaeOHOe mocodue
s By30B / T. U. Tpodumona, 3. I'. [TaBnosa - M.: Beiciiast mkomna, 1999 - 589, [3] c.

JI2.4 ®u3nveckuil NMPakTHUKYM [DIeKTpOoHHBIM pecypc]: B 4 dwactsax / MuHHCTEPCTBO
Poccuiickoit denepanu 1o atoMHON 3Heprud ; TOMCKHI MNOJUTEXHUYECKUN YHHUBEPCHUTET,
CeBepckuii Texnonorudeckud MHCTUTYT - CeBepck: M3n-so CI'TH, 2001Y. 3: Ontuka. AtToMHas
¢uzuka: Y. 3: Ontuka. AtomHas (usuka [Dnekrponnsiit pecype] / A. 1. ctomun [u ap.]; Hayy.
pea. M. /1. Hockos

JI2.5 ®usnveckuii MpakTUKyM [DNeKTpoHHBIA pecypc]: ydeOHoe mocobue [B 2 yacTsax] /
HaumonanbeHbII HCCIIEN0BATEIbCKUI AJIePHBIN YHUBEPCUTET MHU®DU, Cesepckuit
TEXHOJOTUYECKUM MHCTUTYT ; Hayd. pea. M. JI. Hockos - CeBepck: WU3n-so CTU HUAY MUDU,
20104. 1: Mexanuka. MonexymnsipHas ¢usuka u repmonunamuka: Hocko M. /1. Y. 1: Mexanuka.
MounekynsapHas ¢usrka U TepMoauHaMuKka [ DnekrponHsiid pecypc] / M. JI. Hockos, B. C. Tlomnos -
104 c.

JI2.6 ®usnveckuii NMpakTUKyM [DIeKTpoHHBIA pecypc]: ydeOHoe mocobue [B 2 yacTsax] /
HannonaneHbI HCCIIEN0BATENbCKUI SJIEPHBIN YHUBEPCUTET MHU®DU, Cesepckuit
TEXHOJIOTMYECKUN MHCTUTYT ; Hayd. pea. M. JI. Hockos - Cesepck: U3a-so CTU HUAY MUOU,
20104. 2: DOnextpuyectBO U MarHeTusM: Y. 2: DNeKTpUYECTBO M MarHeTusM [DIJIEKTPOHHBIN
pecypc] - 164 c.

JI2.7 ®uzndveckuii MpakTUKyM [DIeKTpOHHBIN pecypc]: ydeObHoe mocobue B 4 gactsax /
HanmonanbHbli HUCCIeA0BaTCIbCKUN SIICPHBIN YHUBEPCUTET MHNUOU, CeBepckuit
TEXHOJIOTHYECKUN MHCTUTYT ; Hay4d. pea. M. JI. Hockos - Cesepck: U3a-so CTU HUAY MUDU,
2013Y. 2: Monexynsapnas ¢pusuka: Y. 2: Monekynspuas ¢usuka / A. JI. Uctomun [u n1p.] - 60 c.

JI2.8 COoopHuk 3amau mo oOmei ¢usuke. Mexanuka. MomnekynsipHas Qu3nka U
TepMoauHamuka : ydeOHoe mocodbue / A. JI. Ucromun [u np.] ; POCATOM, Ceepckas
rocyJaapcTBeHHas TexHojoruyeckas akaaemus ; Hayd. pen. M. JI. HockoB . - CeBepck : U3n-Bo
CI'TA, 2009 . - 50, [2] c.

JI2.9 [lpakTrueckue 3aHATUS MO Kypcy oOmer (u3mku: DIeKTpuuecTBO. MarHeTusMm :
yuebHoe nocobue / A. JI. Uctomun, H. FO. Uctomuna, M. JI. HockoB ; @enepanbHOE areHTCTBO 1O
aToMHOM sHeprun; CeBepcKuil rocy1apCTBEHHBIA TEXHOJIOTHYECKU MHCTUTYT. - CeBepck : M31-Bo
CI'TH, 2005. - 50, [2] c.

JI2.10 [IpakTuyeckue 3aHATHA MO Kypcy obmel ¢pusuku. Konebanus u BonHbl. BonHoBas
ontuka [DnexkTpoHHBIH pecypc]: yue6Hoe mocobue / M. JI. HockoB, A. JI. Mcromun, H. IO.
Hctomuna. - CeBepck : U3a-so CTU HUAY MUDU, 2016. - 58 c.

8.3 Undopmannonno-odpasoBaTenbHbIE PeCypChl

D1 http://fn.bmstu.ru/phys/ftu.html - Kypc 1 cuctemMbl OTKpBHITOro 00pa3oBaHUs
CO3JIaHHBIN Ha OCHOBE Kypca JIEKIIMi, YUTaeMOT0 B TEUEHHE TPeX CEeMECTPOB CTyAeHTaM | u 2
kypcoB MI'TY um. H.D. baymana. Dnektponnoe yueoHoe nmocodbue B 6 4.: .1 dusudeckrne 0CHOBBI
Mexanuku (A.M. AdoHnun);

22 http://fn.bmstu.ru/phys/ftu.html - Kypc s cuctembl OTKpbITOrOo 00pa3oBaHus
CO3/IaHHBIN Ha OCHOBE Kypca JEKIIHi, YUTaeMOro B TEUEHHUE TPeX CEeMECTPOB CTyaeHTam | u 2
kypcoB MI'TY um. H.D. baymana. DnektponHoe ydeOHoe mocobue B 6 u.: U.2 dusmyeckas
tepmoanHamuka (K.B. I'marones, A.H. Mopo3oB);

33 http://fn.bmstu.ru/phys/ftu.html - Kypc a1 cucteMbl OTKpBITOrO 00pa3oBaHUS
CO3IaHHBIN Ha OCHOBE Kypca JEKIIMi, YUTaeMOT0 B TEUEHHUE TPEX CEMECTPOB CTyaeHTaMm | u 2
kypcoB MI'TY wum. H.D. baymana. Dnextponnoe yudeOHoe mocobme B 6 d.: Y.3 OcHOBBHI
anekTpomarsetusma (A.M. Makapos, JI.A. JIyHeBa);

24 http://fn.bmstu.ru/phys/ftu.html - Kypc 1 cucteMbl OTKpBITOrO 00pa3oBaHUS
CO3MIaHHBIN Ha OCHOBE Kypca JIEKIIMi, YUTaeMOTo B TEUEHHUE TPEX CEMECTPOB CTyAeHTaMm | u 2
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kypcoB MI'TY um. H.D. baymana. DnekrpoHHoe yueOHoe mocodue B 6 4.: U4, DnekTpoMarHUTHBIE
BostHBI 1 ontuka (O.C. JlutBunos, K.b. I1asnos, B.C. I'openuk);

35 http://fn.bmstu.ru/phys/ftu.html - Kypc ams cucrtemsl OTKpBITOr0 00pa3oBaHUs
CO3JIaHHBIA HAa OCHOBE Kypca JICKIIM, YATAEMOTO B TEYCHUE TPEX CEMECTPOB CTyaeHTam | u 2
kypcoB MI'TY um. H.D. baymana. DOnekrponHoe yueOHOe mocobue B 6 u.: YS5. KBanToBas
teopusi(JI.K. Maptuncon, E.B. CmupHOB);

36 http://fn.bmstu.ru/phys/ftuhtml - Kypc ams cucrtembl OTKpBITOr0 00pa3oBaHUs
CO3JIaHHBIA HAa OCHOBE Kypca JICKIIMIA, YATACMOTO B TEYCHUE TPEX CEMECTPOB CTyAeHTam | u 2
kypcoB MI'TY um. H.D. baymana. DnektponHoe ydueOHOe mocodue B 6 4.: U6. dusuka TBEpAOTO
tena(b.E. Bunraiikun).

37 http://physics-lectures.ru - [TonHbIi Kypc JEKIHH M0 GU3MKE.

28 http://www.mephi.ru/entrant/training_section - IIpoextst HUAY MU®U "B momomnis
yaamumes'".

29 http://www.mephist.ru/mephist/material.nsf/id/0D71B8E2F889FC2BC32576C4006301E
A - Crynenueckuit nopran MU®U: Jlekuuu no obmieit pusuke.

210 http://www.terver.ru/phisycs.php - CrpaBouHuK 1Mo (U3UKE I CTapIIUX KJIACCOB U
texuudeckux BY3os.

9 MarepuajbHO-TEXHH4YECKOe o0ecredeHne y4eOHoi JUCIHMILIHHbBI

MarepuanbHO-TEXHUYECKOE OOCCIICUeHHE AUCIUIUIMHBI puBeacHo Ha caiite CTU HUAY
MMUMDU http:// www.ssti.ru/objects.html

10 Y4yeOHO-MeTOAMYECKHE PEKOMEHIAIUN JJIsl CTY/IEHTOB

CamocrosTenbHasi paboTa CTYAEHTOB — 3TO IJIaHUpyeMasl yueOHasi U BHeay IuTOpHas paboTa
CTYZICHTOB, BBINOJHsSEMas MO 3a/laHUI0 IPENoJiaBaTels U MOJ €ro METOJMYECKUM PYKOBOJICTBOM,
HO 0€3 ero HeTmoCPeACTBEHHOTO yJacTusl.

Ilenpto camMOCTOSATENIBHOW pabOThl CTYIEHTOB SBISETCS NMPUOOpETEeHHE HOBBIX 3HAHUH,
CUCTEMATH3alMsl U 3aKpPEIUIEHHUE IMOJIYYEHHBIX TEOPETUYECKUX 3HAHUM M MPAKTUYECKUX YMEHUH
CTYJEHTOB.

Jlekuuu. PexomeHnalmu 1Mo HanMCAaHUIO KOHCHEKTa JIEKIMH: KpaTKO, MOCIEA0BATEIbHO
(bUKCUPOBaTH OCHOBHBIE MOJIOKEHUS, BBIBOJIBI, (DOPMYIUPOBKH, 00OOIIEHUs: TOMEYaTh OCHOBHBIE
MBICIIH, BBIJIESATH KJIIOYEBBIE CJIOBAa, TepMHUHBL. [IpoBepka TEpMHHOB, MOHATUH C IOMOIIbIO
SHIMKIIONIENH, CIOBapei, CIpaBOYHUKOB C BBINMCHIBAHMEM TOJKOBaHMH B TeTpalb (Te3aypyc).
O6o03HaueHue BOIIPOCOB, TEPMUHOB, MaTepHalia, KOTOPbIE BBI3BIBAIOT TPYAHOCTH, TOUCK OTBETOB B
pekoMeHayeMolt sureparype. Eciam camocTosiTenIbHO He yaaeTcs pa3oOpaTbcs B Marepuale,
Heo0X0uMO CcpOpMYyIUPOBATH BOMPOC M 33JaTh MPENOJABATENI0 Ha CJIEAYIOIIEM 3aHATUU WU
KOHCYJIbTallUH.

IIpakTnuyeckue 3aHATHA. [[JI1 NOATOTOBKM K MPAKTHUYECKOMY 3aHATHIO, HEOOXOIMMO
MOBTOPUTH TEOPETHUECKUN MaTepuall MO TeME C HCIOJIb30BaHUEM JEKIUH U PEKOMEHIyeMOM
JIUTEPATYPHL.

Ha 3ansTum xenarenbHO UMETh KOHCTIEKT JICKITUHN (WIH Y4eOHHK, yueOHOe TOCOOue), 4TOOBI
CaMOCTOSITEJIBHO WJIM C COKYPCHMKaMHU M IPENOJaBaTeIeM COPHUEHTHUPOBATHCA HAa KAKIAYIO TEMY
penraeMoi 3a1a4u, MOCTaBICHHOM MPOOJIeMBI U TIP.

IIpu pemennu 3anay:

1) Hy’)kHO OOOCHOBATh KaXJbIil ATam pEleHHUs, UCXOAS W3 TEOPETHUECKUX IMOJIOKEHUMN
JUCHUIUINHBL. ECIM CTyA€HT BUIUT HECKOJIBKO IyTEH PEIIEHUs, TO OH JOJDKEH CPAaBHUTh MX U
BbIOpaTh U3 HUX CaMbli JTyUILN;

2) pelieHus 3a/1a4 ¥ IPUMEPOB CleAyeT u3jaraTb MOApoOHO, BHIYUCICHUS pacroiaraTtbh B
CTPOTOM HOPSAKE, OTAENsAS BCIIOMOTraTebHbIE BHIYMCIEHUS OT OCHOBHBIX;
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3) pucynku (rpadyKu) MOXKHO BBINOJIHATH OT PYKH, HO aKKypaTHO U B COOTBETCTBHUHU C
JAHHBIMU YCJIOBUSIMH;

4) peuieHue Kaxaou 3a71a4M JIOJKHO JOBOAMUTHCSA O OTBETA, TPeOYEMOro yCIOBHEM, U IO
BO3MOXXHOCTH B 00IleM BUJE C BbIBOJOM (opMmyibl. [lonydeHHBI OTBET clieAyeT MpOBEPSTh
Croco0aMH, BBITEKAIOIIMMU U3 CYIIECTBA JaHHOU 3aJjauu.

[Ipn 06CyX/IeHUH OCHOBHBIX IOJIOKEHUN M BBIBOJIOB, OOBSICHEHHM SBJICHUN U (PAKTOB,
OTBETA Ha IIOCTABJICHHBIE BOIPOCHI:

1) BolpabaTbiBalOTCSI YMEHUSI M HaBBIKM HCIOJb30BaTh NPUOOpPETEHHbIC 3HAHUS IS
Pa3IMYHOIO poja AESATENBHOCTH;

2) BBICTYIUICHHE JIOJKHO CTPOUTHCS CBOOOIHO, YOEAMTENHbHO M apryMEHTHUPOBAHHO U HE
JIOJKHO CBOJMUTHCSI K MPOCTOMY BOCIPOU3BENECHUIO TEKCTAa, HE JIOMYCKAETCS M IPOCTOE UYTEHHE
KoHcrnekTa. Heo6xoaumo, 4ToOb! BHICTYIAIOIIUIN TPOSBIIST COOCTBEHHOE OTHOLICHHE K TOMY, O YeEM
OH TOBOPHUT, BBICKA3bIBAJI CBOE JIMYHOE MHEHHE, IMOHMMaHUE, 0OOCHOBBIBAJ €r0 M MOT CIeNaTh
IIPaBUJIbHBIE BBIBOJIBI U3 CKazaHHOTO. [Ipu 3TOM CTYIeHT MOXKeT oOpaiiarbes K 3alucsiM KOHCIIEKTa
U JIEKIHUHA, HEMOCPEACTBEHHO K IIEPBOMCTOYHUKAM, HCIIONB30BaTh (AaKThl W HaOIIOACHUS
COBPEMEHHOM >KU3HU U T. 1.

JlabopaTopHusbie padoThl. [lonroroBka k 1aboparopHoii paboTe BKIFOYAET B ceOst paboTy ¢
KOHCIIEKTOM JIEKIMi, PEeKOMEHIyeMO#l JHUTepaTypod, MOATOTOBKY OTBETOB K KOHTPOJIbHBIM
BOIIPOCaM JUIsl IOIYCKa K BBIIIOJIHEHHUIO J1a00paTOpHOIl paboThl, HATMCAHUE OTYETA.

JlaGoparopHble 3aHATHS IPOBOSATCS B CIELIMATU3UPOBAHHBIX J1a00paTOPUAX HHCTUTYTA.

[Ipexxne yem HauyaTh 3aHATHS B JAHHON J1TaOOpPATOpUM CTYJAEHT 3HAKOMUTCS C MpaBUIIAMU
TEXHHUKHU 0€30I11aCHOCTH, O YeM PacIUChIBaeTCs B xKypHale. B maGopatopusix kadeapsl 3anpemniaercs
HaXOJUThCS B BepxHeW onexae. Ha pabodyem crojie MOMKHO HAXOIUTHCS TOJIBKO HEOOXOIMMOE
o0opysoBaHue U MPUOOPHI [Tl 3aITUCEN U pacueToB. 3alpeniaeTcs KiIacTh Ha pabounii CTON CyMKH,
NAKeThl, ILIANKA W Jpyrue MOCTOPOHHUE mpeaMmeThl. CTyAeHT MNPUCTYHNAeT K BBINOJIHEHHUIO
nabopaTopHOil pabOTHl TOJBKO MOCJIE O3HAKOMIICHHS C OMHCAHWEM pabOThl M MOJATOTOBKU K HEM.
3anpemiaercs BKIOYaTh Kakue-InOo npubopel WM 0€3 MpeaBapUTEIbHOW MPOBEPKH HX
npenogaBareneM win jJabopantom. [locne okoH4aHust pabOThI CTYIEHT AOKEH CAAaTh JTaOOpaHTy
BbIJIaHHbIE TPUHA]IIEKHOCTH, IPUBECTU B NOPSAJOK pabouee MeCTOo, MOJIyYUTh OTMETKY B JKypHaje
O BBITIOJIHEHUU PadOThI, MPEIBABUB ISl 3TOTO MOJIYYEHHBIE PE3YJIbTAThI IPENOJaBATEINIO.

He naunHaliTe BBIIOJHEHNE ONBITA [TOKA HE YACHUTE ce0e MOTHOCTBIO €ro Leb, METOA U HE
COCTaBHUTE IJIaH MPOBEIEHUS ONbITa. Tak Kak BpeMs MPOBEAEHUS ONbITa OIPAaHUYEHO YYeOHBIMHU
yacaMmM, OTBEJEHHBIMU Ha HEr0, TO BCIO MOJArOTOBKY HEOOXOIMMO MPOBECTH CAMOCTOSITEIBLHO /10
3aHATHM.

Jlisa 3anmucu pe3ysabTaTOB M3MEPEHHs] B OTYETE JOJDKHBI OBITh 3apaHee IMOATrOTOBJIEHBI
TaOJIMIIBI, BKJIIOYAIOIINE KaK CAMU U3MEPEHUs], TaK M UX MOTPELIHOCTH.

K crnenyronieMy 3aHSATHIO CTYAEHT TOTOBUT OYEPEAHYIO pabOTy M NPEIbSABISET OTYET O
paboTe, BHIITOJHEHHOHN Ha MpebIAyIIeM 3aHATUH. PaboTa cuuTaeTcss OKOHYATEeNIbHO CJAHHOM mocie
3amuThl oT4eTa. CTYIEHT JoJKeH 0()OPMUTh OTUET I10 MpusaraeMout popme:

1) TUTYABHBIN JHCT;

2) enb paboThI;

3) KpaTkue CBeJIeHHs U3 TEOPHH, CXeMa YCTaHOBKU M OCHOBHBIE paboune (GopMyIIbl;

4) pe3yabTaThl U3MEPEHUH, PE/ICTABIICHHBIE B BUJIE TAOJIUIl U TPAPUKOB;

5) pacueT MCKOMOW BEIMYMHBI U €€ 3HAUCHHE; pacyeT OIIMOKH U3MEPEHUS;

6) OKOHYATENIbHBIA PE3YIbTaT, MOJYUYEHHBIN TIOCIe OKPYTJICHUS, C YKa3aHUEeM a0COFOTHOM
¥ OTHOCHUTEJILHOM OIIMOOK U3MEPEHUS;

7) BBIBOJIBI, 3aKJIFOUCHHE O JTIOCTHKEHUU 11U, TTOCTABICHHOW JaHHOW pabOTOM, C aHAIM30M
MIOJIyYEHHOT'O PE3yJIbTarTa.

BeinosiHeHue OHJIAMH-KYPCOB 10 GU3MKe HA HALMOHAJIBHOI miargpopme «OTKpbITOE
o0pa3oBaHue»

B kaxxnom cemecTpe CTYAEHTBI CAMOCTOSTEIBHO MPOXOIAT OHJIAMH-KYpChl 1o (u3MKe Ha
HalMoHaNbHOU TaTdopme «OTKpeITOe 00pa30oBaHUEY.
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Bo 2 cemectpe crynentsl npoxonaar onnaiH-kypcsl HUAY MUOU «Dusnka B ombITax.
Yacte 1. Mexanukay n «®Pusnka B ombiTax. Yacte 2. MonekynspHas (pusuka», B TPETbeM —
«®u3uka B onbiTax. Yacte 3. DIEKTPUUECTBO U MAarHETU3M», B 4eTBEPTOM — «DU3UKa B OMIBITAX.
Yacts 4. Boasl 1 ontuka» u «®dusuka B onbiTax. Yacts 5. ATomHas pu3ukay.

[To MpoX0XKAEHHUIO CTYIEHTOM TEKYILEH aTTeCTallMy 110 KypcaM MHCTUTYT LIEHTPAIU30BaHO
Ha 3a4ETHOM HeneNle NPOXOJUT HTOTOBOE TECTHUPOBAaHME. Pe3ynbTarbl MpPOXOXKICHUS OHJIAWH-
KYPCOB YUUTBIBAIOTCSI IIPENIOIABATENIEM 10 TAHHOW JUCIUILIMHE.

IIpome:xxyTounasi arrecraums. J[J11 HOATOTOBKY K MPOMEXYTOYHOM aTTECTAlUU CTYIEHTY
HE00X0UMO TIPOpadOTaTh KOHCIEKTHI JIEKIIMOHHBIX W MPAKTUYCCKUX 3aHSATHUH, MOATOTOBUTH
OTBETHl K BOMNpPOCaM, BBIHOCUMBIM Ha MPOMEKYTOUHYIO AaTTeCTalHio, MpPU HEO0OXOIUMOCTU
BOCIIOJIb30BAThCSl PEKOMEHAYEMOMU JINTEPATYPOH.

11 YueOHO-MeTOAMYECKHE PEKOMEHIAIMHU JIsl IpernoaaBaTeJiei

Ha JIeKIMOHHBIX, MPaKTUYECKUX, TA0OPATOPHBIX 3aHIATHUIX CTYACHTaM COOOINAIOTCS HOBBIC
CBEJICHMSI, CUCTEMaTU3UpyeTCcsl U 00001aeTCsl HAKOTUICHHBIH 3amac 3HaHUH, pOpMHUPYIOTCS Ha 3TOM
OCHOBE II03HaBaTelbHBIE W TpodeccnoHabHBIE WHTEepechl. [IpenogaBaTenb, MPOBOJS 3aHSITHS,
JOJI’KEH CTPEMUTHCS yBIIeUb CTYACHTOB, aKTUBHO BO3/I€HICTBOBATh HA WX MOIMH, BBI3BAaTh HHTEPEC
K Y9eOHOMY MPEIMETY, CTPEMIICHHE TTOCTOSHHO MOTIOTHATH 3HAHMUSL.

CamocTosTenpHas paboTa CTYACHTOB IO JAaHHOMY KypCy

— IIpopaboTka JIeKIIMOHHOTO MaTepuana

— Tloxrororka k 1a00paTOPHBIM paboTamM

— OdopmieHue oT4eTOB 1O JTA0OPaTOPHBIM paboTaM

— IloaroroBka Kk MPaKTUYECKUM 3aHSATUSAM, CEMUHApaM

— Breimonnenne foMamHuX 3agaHui

— IloaroroBka Kk KOHTPOJBHBIM pabOTaM, TECTUPOBAHHIO

— CamocTtosATenbHOe U3YYeHHE TeM (BOIIPOCOB) TEOPETUUECKOM YacTh Kypca
— TloxaroroBka kK MPOMEKYTOYHOMY KOHTPOJIIO: DK3aMeH (2 cemectp)

B Teuenue 2 cemecTpa OCyHIECTBISAETCS KOHTPOJIb 3HAHUM CTYJIEHTOB: CM. pa3zen 5.1.

[lo pesynpraTaM aTTECTAIMOHHBIX MEPONPUATUN (QOopMUpYyeTCs TOMyCK CTyIeHTa K
UTOTOBOMY KOHTPOIIK — DK3aMeHy o aucuuruinHe. CTyIeHT Ha OK3aMeHe JOJDKEH I0Ka3aTh
3HAHUE MPOTPaMMHOTO MarTepuasga, HCYEPIIBIBAIOINIE, IOCIEAOBATEIbHO, YETKO W JIOTUYECKH
CTPOWHO €ro Mu3jaraTh, YMETb TE€CHO YBS3bIBaTh TEOPHUIO C IPAKTUKOW, HUCIOJIb30BaThb B OTBETE
MaTepuall PEKOMEHIYEMOM JTUTEPATYPHI.

— TloxaroroBka kK MPOMEKYTOYHOMY KOHTPOIIO: DK3aMeH (3 cemectp)

B teuenue 3 cemecTpa OCyIIECTBISAETCS KOHTPOJIb 3HAHUM CTYIGHTOB: CM. pa3zaen S.1.

[lo pesynpTaTaM aTTECTAIlMOHHBIX MEPONPUATUN (QOopMUpYyeTCs TOMyCK CTyIeHTa K
UTOTOBOMY KOHTPOJIIO — DK3aMeHy o aucuuruinHe. CTyIeHT Ha ODK3aMeHe JOJDKEH IOKa3aTh
3HAHUE MPOTPAaMMHOTO Marepuasa, HCYEPIIBIBAIOINIE, IOCIEA0BATeIbHO, YETKO W JIOTUYECKH
CTPOWHO €ro u3jaraTh, YMEThb TE€CHO YBS3bIBaTh TEOPHUIO C IMPAKTUKOW, HCIOJIb30BaThb B OTBETE
MaTepuall PEKOMEHIYEMOU JTUTEPATYPHI.

— TloxaroroBka kK MPOMEKYTOYHOMY KOHTPOIIO: DK3aMeH (4 cemecTp)

B teuenue 4 cemecTpa OCyIIECTBISAETCS KOHTPOJIb 3HAHUM CTYACHTOB: CM. pa3zaen S.1.

[lo pe3ynpTaTaM aTTECTAIMOHHBIX MEPONPUATHA (DOopMUpYyeTCs TOMyCK CTyJAeHTa K
UTOTOBOMY KOHTPOJIO — DK3aMeHy o aucuuruinie. CTyIeHT Ha OK3aMeHe JOJDKEH IO0Ka3aTh
3HaHWE MPOTrPAMMHOTO MaTepuaia, HCYEPIbIBAOIIE, IOCIEA0BATEIbHO, YETKO W JIOTUYECKH
CTPOMHO €ro u3jaraTh, YMETh TE€CHO YBS3bIBATh TEOPHUIO C MPAKTUKOW, HUCIOJIB30BaTh B OTBETE
MaTepuall pPEKOMEHYEMOU JTUTEPATYPHI.

skskk
Agtop(s1): H.}O. Uctomuna, C.A. Kopabnea
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