MuUHHCTEPCTBO HayKH U BbIciiero oopasoBanus Poccuiickoii ®egepanuu

®dejepaibHOE rOCYJapCTBeHHOe 0K/ PKeTHOe 00pa30BaTe/IbHOE YUPEeXKAEHHE BbICIIEro
oOpa3oBaHus

«APKYTCKHU HAIITMOHAJ/TbHBIN CCJIEJJOBATE/IbCKUN TEXHUUYECKUN
YHUBEPCUTET»

CtpykTypHOe nofipa3zesienve «Pusuku (303)»

YTBEPXJEHA:
Ha 3aceflaHUU Kadepbl GU3UKU
ITpotokosn Ne7 ot 29 anpesnsa 2026 r.

Pabouas nporpaMma JHCLMILIMHBI

«DPU3NKA»

Hamnpasnenue: 15.03.05 KoHCTPYKTOPCKO-TeXHOIOTUUECKOe obecrieueHre
MalIMHOCTPOUTE/IbHBIX NTPOM3BO/ICTB

TexHonorus MAIITMHOCTPOEHUA

Keanmubukaiys: bakanaBp

dopma 00yueHHs: OUHast

JloKyMeHT nojmnycaH NpocToi
3/7IeKTPOHHOM TIO/ITTUCHI0
CocTaBuTe/b IPOTrPaMMBbI:
Pynenko Muxaun I'eopruesuu
[Jata nognucanusi: 20.05.2026

JoKyMeHT nojnucaH NpocTon
3/IeKTPOHHOM TO/ITUCHIO
YTBepaun: Konoasnos
Hukonaii TTeTpoBuu

Hara nognucanus: 20.05.2026

JIoKyMeHT nojmycaH npocToi
37IeKTPOHHOM TIO/ITTUCKI0
CornacoBait: ITairkoB AHapeit
EBrenbeBuu

Jara nognucanusi: 20.05.2026

I'og Habopa — 2026

WpkyTtck, 2026 r.




1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 JucopuminHa «®u3uka» obecneunBaeT () OPMHPOBaHHME C/IEAYIOIHUX KOMIETeHIUH C
Y4€TOM MHAUKATOPOB UX JOCTH)KeHHUSs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK OC-1 Crioco6HOCTE pemiaTh 3a/iaun
npoecCHOHAILHOM [1esITeTbHOCTH Ha OCHOBE
NPUMEeHeHUsI 3HAHUI MaTeMaTUYeCKUX, eCTeCTBEeHHBIX U
TeXHUYECKUX HaYK

OIIK OC-1.2, OIIK OC-1.6

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,
HHAMKATOpa
OIIK OC-1.2 | CriocobeH ¥ roTOB MCII0/Ib30BaTh | 3HATh OCHOBHBIE (DU3HUECKHe
OCHOBHbI€E 3aKOHBI IUCLIUIUIVHBI | SIBJIEHWSI U 3aKOHBI (SIBJIEHUS U 3aKOHbI

¢bu3rka KJIaCCUUeCKOW U PeIITUBUCTCKOU
MeXaHWKH, OCHOBBI TEPMO/IMHAMUKHU 1
CBOMCTBA 3/IEKTPUYECKOT0 U
MarHUTHOTO M0Jiei); OCHOBHBIE
(u3nyeckrie BeIMYMHBI U KOHCTaHTBI,
VX OMpeJie/ieHre U eJMHUL[bI
M3MepeHusl.
3HaTh OCHOBHbIE (PU3MUECKUE SIB/IeHUS
Y 3aKOHBI (Teopuro KosiebaHuii 1 BOJH
OCHOBBI BOJTHOBOM M KBaHTOBOM
OINTHKH, CTPOEHHE aTOMOB, CBOMCTBa
aTOMHOTO $i/ipa U XapaKTepHUCTUKH
37IeMeHTapHbIX YaCTHLI).
Ywmerts [IpoBoauTh hur3nueckue
M3MepeHwusl, 3alIMCbIBaTh OCHOBHBIE
(hopMy bl IPOI/IEHHBIX Pa3zesioB
(b13MKH, MPUMEHSATb OCHOBHbIE
MeTOo/bl (PU3MKO- MaTeMaTUUeCKOT 0
aHa/m3a (PU3MKO-MaTeMaTuuecKre
MEeTO/bI J/IsI pellieHus 3aJjau B 06J1acTu
MaIIMHOCTPOEeHMUS.
Bnapers CriocobeH UCTOMb30BaTh
obrmedr3nueckue 3aKOHbI U
TIPUHLIMIIBI B TPAaKTUYECKUX
TIPUJIOXKEHUSIX; METOJUKU (PU3NUeCKUX
n3MepeHuil 1 06paboTKH
3KCIIePUMEeHTa/IbHbIX [JaHHBIX;
OCHOBHbIE MeTO/Ibl (PU3UKO-
MaTeMaTUYeCKOro aHauusa Jjis
pellieHus1 eCTeCTBEHHOHAYUHbBIX 3a7ay;
WCII0/Ib30BaTh OCHOBHBIE METO/IbI
VICC/IeJOBaHUS paBHOBECHS U
[BYDKEHUs] MeXaHU4eCKUX CUCTeM, a

CopepxaHue HHANKATOPA Pe3yabTaT 00yuyeHus




TaK>Ke THUTIOBbIE a/ITOPUTMbI TaKOTO
WCCJIeIOBaHUS TIPU PellieHuH
KOHKPETHBIX 33/]au; 3HaHUS
3aKOHOMEpPHOCTel MpoTeKaHUs
TeXHOJIOTUUeCKHX MPOL[eCCOB;
crocoObl pacyéTa OCHOBHBIX
TepMOAMHAMUYECKUX XapaKTePUCTUK
B TIPUJIOXKEHUH K TMPaKTUUeCKUM
3a/1a4aM; OOBSICHUTE XapaKTep
TIOBe/IeHUsI MeXaHUUeCKHUX CUCTEeM C
TIpUMeHeHHeM BaKHEMIINX TeopeM
MeXaHUKHU U UX CJIe[JICTBUM.

3HaTh OCHOBHbIE (hH3HUECKHe
sSIBJIEHUsI Y 3aKOHBI (TEOPUI0
KoJieOaHMid ¥ BOJTH OCHOBBI BOJTHOBOM
Y KBAaHTOBOU ONTHKHU, CTPOEHHE
aTOMOB, CBOWCTBA aTOMHOIO si/ipa ¥
XapaKTepUCTUKU IeMeHTapHbIX
YaCTHLI).

YMeTb NpoBOUTH (pr3MUecKue
M3MepeHus, 3aMMChIBaTb OCHOBHBIE
(hopmyJibl IPOMIeHHBIX Pa3/e/ioB
(13MKY, TPUMEHATh GU3UKO-
MaTeMaTHueCKre MeTO/IbI Jist
pelleHus 3aJau B 00/1aCTH
MaIlMHOCTPOEHUSI.

Bnapers vcnonb3oBath pU3MUecKre
3aKOHBI TIPY aHAJIU3e U pellleHun
rpo6JieM rpodeccruoHaTbHON
JesITeTbHOCTU, YMeTh BbI/Ie/TUTh
KOHKpeTHOe (h13ryecKoe COoflep>KaHue
B MIPUKJ/IQ/IHBIX 3a/ladyax U
WCII0/Tb30BaTh 3HaHUs (PU3MKU B
Oyayient nmpodeccroHaabHON
JesITe/TIbHOCTH.

CriocobeH 0CBOUTB U NPUMEHSITh
TOTy4eHHbIe 3HaHUS B
MIPaKTUYeCKO /1esiTe/IbHOCTH TIPU
pellieHuM pU3NYeCcKUX 3a/au

OIIK OC-1.6

2 MecTo auciMIuIMHBI B cTpyKType OOI1

W3yuenune aucuuruivHbl «Pusmrka» 0a3upyeTcss Ha pe3y/bTaTaX OCBOEHHs CJieIyHOIINX
JUCLIATITUH/TIPAKTUK: «IH(QOpMaI[MOHHBIE TEXHOIOT UM

[OucuuruiviHa sIBAsieTCs Tpe/LIecTBYIOIIeN [/ AUCLUIUVIMH/TIPaKTUK: «MareMaThKa»,
«VHpopMalLIMOHHbIE TEXHOIOTHUK»

3 O0BeM AUCIUILIMHDI

O0beM AMCHMIIHHBI cocTaBysieT — 8 3ET

TPpya0eMKOCTh B aKafileMHYeCKHX Yacax
(OpvH akaZieMUuecKuUid yac COOTBETCTBYeT 45 MUHYTaM

Bup yueoHo# padboThI aCTPOHOMHYECKOT'0 Yaca)
Cemec
Bcero p Ne 1 Cemectp Ne 2




OO0111ast TPYZI0EMKOCTD
HHa TDYA 288 144 144
JAVCHUITIMHBI
AvynuTopHbIe 3aHSATHS, B TOM
yauTop ’ 128 64 64
qucse:
JIEKITUU 64 32 32
nabopaTopHbie pabOThI 32 16 16
[IpakTUUeCcKue/ceMUHapCcKue
P P 32 16 16
3aHATUA
CamocTosTenbHas paboTta (B
T.4. KypCOBOe 124 80 44
HPOEKTHPOBaHI/Ie)
TpynoemMKOCTb
PyA y 36 0 36
MMPOMEXYTOYHOU aTTeCTalln
By npomexxyTouHOU
aTTecTalyu (MTOroBoro JK3aMmeH, 3aueT 3auet DK3aMeH
KOHTPOJIA 10 AUCLUIIUHE)
4 CTpyKTypa U co/iep>KaHue JUCLUII/IMHbI
4.1 CBoaHbIe AaHHbIE 110 COieP>KAHUIO JUCLUTI/IMHbI
Cemectp Ne 1
Bujbl KOHTAKTHOH paboThI
N | Momenmneme | g T ew | PG| oo
n/n pﬂﬂiuﬂl‘lﬂl/lﬂbl Ne Kou. Ne Kou. No Koz No Ko, KOH}';"monﬂ
B Yac. - Yac. - Yac. B Yac. P
1 2 3 4 5 6 7 8 9 10 11
BBegenue B OrtueT 1o
1 J1abopaTopHBIN 1 2 1 2 naboparop
MPaKTHKYM. HOU pabote
5 Bsegenue B 17 1 6 2 7 2 Pemmienne
3JIEKTPOCTATHKY. 3az1a4
I'paBuTaLonHoe Peruenue
rno’e. 3azay,
3 9 1 4 2 OrtueT no
naboparop
Ho¥ pabore
4 JvHamuKa 4 2 2.4 4 2 2 1,4 40 Peruenue
3aga4
JvHamuka Otuer 1o
BpalllaTe/IbHOTO saboparop
5 | AABWKEHHA 8 2 3 2 3 2 2 18 Hom
pabore,
Pemienne
3aga4y
3aKOHBI Ortuet no
6 IIOCTOSIHHOT'O TOKa. 22 2 7,8 4 saboparop
HOM pabore
Kunematuka OrtueT o
BpalLjeHust naboparop
7 TBEPZIOTO Tesa. 3 1 HOM
pabore,
Penrenue
3aj1a4
8 MexaHuka 2 1 1 2 3 14 Peluienue
TIPSIMOJIMHEMHOTO 3a/jau




ABVDKeHUA

MonekynspHas Otuer 1o
(u3uKa. 3aKOHBI saboparop
WjeanbHOTO Ta3a. HOM
pabore,
9 11 OrieHka
3HaHUM 110
COOTBETCTB
yroieit
TeMe
MonekynsipHast Otyet 1o
10 | ¢usuka. OcHOBBI 12 saboparop
TePMO/IMHAMUKHU HoW pabore
11 OcHoBbI 18 Perenue
D/eKTpOCTaTUKU 3a/1a4
12 OcHOBBI 6 YcTHbI
TMPOJUHAMUKU orpoc
13 [IpoBogHUKMY. 21 Pemenue
DJIEKTPOEMKOCTh 337184
CocrosiHue Ortyer 110
Bell|ecTBa. naboparop
14 SIBnenus 16 HOM
nepeHoca. pabore,
®da30Bble Pemenue
repexo/ipl 3a7a4y
TepMmoprHamuKa Pemienune
3ajady,
15 13 Ortuet no
saboparop
HOM pabore
TepmoauHaMuka. Otuet 1o
IMpouecchbr saboparop
16 14 o
pabore,
Pemienune
3a/au
17 TepMoguHaMHUUyeck 15 YcTHbIit
Ve rapameTphl. orpoc
Ynpyrue CBOMCTBa Perenue
TBEPJBIX TeJl. 3azady,
Hedopmariusi. YCTHBIH
18 5 ompoc,
Otuer 1o
sabopaTop
HoW pabore
DJIeKTpUUecKoe
19 TI0JIe B BelljeCTBe. 20 Perenue
ITonspusanus 3a/1a4
[IN3TIEKTPUKOB.
DJIeKTPOCTaTHKa. OreHka
VHTerpanbHele U 3HaHUH 110
IuddepeHMaILH COOTBETCTB
20 ble TeOpeMBl. 19 yrowen
ITorenuuarn. TeMe,
Pemienune
3a/a4
DJiIeMEeHTbI OueHka
crielfuaabHON 3HaHUM 110
21 Teopuu 10 COOTBETCTB
OTHOCUTEIbHOCTH yroreit

Teme




2 OMHUCCHOHHbIE YcTHbI
SIBJIEHUSL. orpoc
OHeprus u pabora. Perienve

3ajay,

23 7 1 Otuer 1o

naboparop
Ho¥ pabore
IIpomesxyTounas 3auer
aTTecTanus
Bcero 32 16 16 80
Cemectp Ne 2
Bujbl KOHTAKTHO paboThI
N | Moo | e | b | macen | ¢ | e
n/n b 1/1/1 WUII/IMHBI No Ko, No Ko, Ne Kon. No Ko, KOH};monﬂ
et } Yac. ) Yac. ) Yac. ) Yac. P
1 2 3 4 5 6 7 8 9 10 11
OcHOBHEBIE
Pemenne
1 XapaKTepUCTUKU 1 1 1 2
3afau
MarHWTHOT'O TOJISL.
e o
2 2 2 2 2 2 20 saboparop
Ha 3apsbKeHHbIe o
Ho pabore
YaCTULIBIL.
MarnutHoe nosne
KATYILIKH. Otuert 1o
MarnautHoe nosne
3 3 1 1 2 saboparop
3emumu. IToTok o
. HOI1 pabote
MarHuTHOMU
WHAYKIMNA
4 DJIeKTpOMarHuTHa 4 1 2 2 Pemienune
s MHAYKIHS. 3a/au
fABnenue Otuer 1o
5 B3alMHOMN 5 1 naboparop
WH/YKLUH. HOH pabote
IIpupoga Otyet 1o
6 (heppoMarseTusma. 6 2 3 2 yaboparop
Ho pabore
OneKTpOMarHyuTHbI Pewenme
7 e KosiebaHwsl. 7 2
o 3a/au
IlepemMeHHBIN TOK.
Bgenenue B -
8 ONTUKY. BosHOBBIE 8 1
orpoc
TIPOLIeCCHI.
OCHOBBI BOJIHOBOM Otuer 1o
9 ONTHKU. 9 2 4 2 3 2 sabopaTop
Wurtepdepeniysi. HoW pabore
OCHOBBI BOJIHOBOM Otuert 1o

10 | onTHKH. 10 2 5 2 4 2 naboparop
Odudpakuysi. HOH pabote
ITornouienue Ortuet no

11 cBeTa. 11 1 6 2 jabopaTop
Tonstpy3ariusi. HOM pabore
KBanTOBas onTuka. Otuer 1o

12 | TensoBoe 12 2 8 2 5 2 1 10 saboparop
W3/TyueHue. HOH pabote
KBaHTOBas onruka. Ortuet no

13 | ®oroaddexr. 13 1 7 2 6 2 naboparop

HOM pabore




KBaHTOBas onruka. Pedepar,
14 PenTreHoBckue 14 1 YcTHbIN

CIIEKTPHI. orpoc

OCHOBBI aTOMHOM Ortuert 1o
15 | dusuku. 15 1 7 2 3 14 saboparop

[Moctynats! bopa. HOH pabote

OcHoBBI

KBAHTOBOK Pedepar,
16 MeXaHUKHU. 16 1 YcrHblit

BonnoBas ornpoc

yHKIMS.

KsanrtoBas

MeXaHHKa. ATOM YcTHbIN
17 BO/ZIOPO/Ja. 17 2 ompoc,

OHepreTuyeckye Pedepat

YPOBHU.
18 MonekynsipHele 18 1 Pedpepar

CITEKTPHI.

30HHas Teopust

TBEPZ0rO Tesa. o
19 IIpumecnas 19 1 YCTHEIR

orpoc

TIPOBOJMMOCTb

TI0JTYTIPOBO/THUKOB.

[TosyTIpOBOIHUKH.
20 OJHOCTOPOHHSIS 20 1 Pedepar

TIPOBOJUMOCTb.

OCHOBHI siZiepHOH Pedepar,
21 ¢usukn. CeoiicTBa 21 2 8 2 Perenue

aTOMHOTO siipa. 3ajau

PajioakTMBHBIN Peluienuve
22 pacnaz, aTOMHBIX 22 1 3a/iauy,

siep. Pecdepar
23 SnepHble peakiuu. 23 1 Perenue

3a/a4

OcHOBBI (HU3UKH

371eMeHTapHbIX Pedepar,
24 YaCTHII. 24 1 YcTHBIN

Kocmuueckoe ornpoc

W3/Iy4yeHue.

IIpomesxxyTounas 36 JK3aMeH

aTTecTalys

Bcero 32 16 16 80

4.2 KpaTkoe co/iep>kaHue pa3/ie/ioB ¥ TeM 3aHATHHI

Cemectp Ne 1

Ne Tema Kpartkoe copep:xanue
1 Bsegenue B W3mepenus u norpemHocTy. PacueT norpemxocreit
nabopaTopHbIi NPSIMBIX U3MepPeHUI. JleMeHThl MaTeMaTH4eCKOon
MIPaKTUKYM. CTaTUCTUKU. PacueT ciryyallHOM MOrPeIHOCTH. YUeT
cucTteMaThyeckol norpemHoctyd. O6paboTka
pe3yJIbTaTOB KOCBEHHBIX M3MepeHUU. [locTaHOoBKa
3agauu. MeTo/ nprpaiteHus GyHKLuU. MeTof,
YaCTHBIX [TPOM3BO/HBIX. MeTo[ 1orapuMUpOBaHMUS.
¢yHkuuu. CpaBHUATeNbHAS OL|€HKA MOTPeLHOCTe!.
dopma npeficTaB/IeHus pe3y/bTara
2 BeesieHue B O/eKTpoCTaThKa. 3aKOH COXpaHeHUs! 3/1IeKTPUUeCKOr0

7




3/IeKTPOCTAaTHKY.

3apsza. 3akoH KysioHa. HarpsokeHHOCTB
3JIeKTPOCTaTUUYeCcKoro rosis. [IpyHuun cynepnosunuu
3JIEKTPOCTAaTAYEeCKOrO MOoJsi. 3a/jauM 3/IeKTPOCTaTUKHU.
ITone gumoss.

I'paBuTaniuoHHOe 11071E.

Pabora B nosie TaroteHust. [loTeHmman mosms
TaroteHus. Kocmuueckue ckopoctu. ['apmoHnyeckue
Konebanust. TIpy>KUHHBIN MasiTHUK. PU3nuecKuii
MasiTHUK. MaTtemaTtrueckuii MasiTHUK. Pe3oHaHC.

[JvHamuyka

[Jwunamuka. /JuHaMuKa MaTepranbHOM TOUKW. 3aKOHBI
HeroTona. Touku nipunokeHus cuji. CUbl TPEHUS.
3aKOH BCeMUPHOro TsaroreHus. Cuia TsyKeCTU U BecC

HduHamuka
BpalaTebHOro
JIBIDKEHUS

JrHaMuKa BpalliaTe/IbHOrO JIBMKeHUs1. MOMeHT
MHepLu. MOMeHTBI MHEepPLIMU HEKOTOPBIX TeJl.
Teopema IlITeitHepa. KuHeTnueckasi sHeprust
BpaieHus. MomeHT cuiibl. PaboTa mipu BpalljeHuu
TBepZoro tesa. MoOMeHT UMITy/ibCa. 3aKOHbI
coxpaHeHusi. CpaBHeHUe BeJIMUMH U ypaBHEHUN
MOCTYTaTe/IbHOTO U BpalllaTe/TlbHOTO JBHKEHUM.
Caobognble ocu. 'mpockort.

3aKOHBI [TOCTOSHHOT'O
TOKa.

ONeKTpUYeCKU! TOK. DJIeKTpUUeCcKUi Tok. Cua u
IJIOTHOCTBb TOKa. CTOpOHHMe cuiibl. 3aKoH OMa.
CornpoTtyBieHye MPOBOJAHUKOB. 3aBUCUMOCTb
COTIPOTHBJIEHUS OT TemMIepaTypbl IPOBOJHUKOB OT
TeMIepaTypbl

Kunemartuka BpaitieHus
TBEPZOro Tesa.

OneMeHTbI BeKTOPHOM anrebphbl. YT10Basi CKOPOCTh U
yrJjoBOe yckopeHue. ITpousBosHas U UHTerparl.
Kunewmatuka BpaijeHus. CterieHyd cBOOOpI.

MexaHuka
TIPSIMOJIMHEMHOT0
JIBVDKEHUST

Mexanuka. I[Ipoctpanctso v Bpems. Mogenu B
MexaHuKe. [IpousBojHast ¥ UHTerpa.
[TocTynaresibHOe U BpalliaTe/bHOe JABUKEHUS.
PaBHOMepHOe 1 paBHOYCKOpEHHOe /IBUKeHHe.
Cpegnss ckopocTts. [lepemenienue. [1yTh.
TpaexkTtopwus.

MonekysipHasi pu3MKa.

3aKOHbI H/ea/lbHOI0 rasa.

MornekynsipHasi hpr3uKa. 3alaun MOJIEKYJ/ISIpHOM
¢u3vku. TepMoguHaMUuecKre apaMeTphl.

W peanbHbiii ras. Moneky/ispHO- KMHeTHYeCKast
Teopusi. ArperaTHble COCTOSTHUSI BellleCTBa.
YpaBHenue Knarinepona -MeHgeneeBa. ['a3oBbie
3akoHbI. OCHOBHO€e ypaBHeHHe MOJIEKYISIPHO-
KUHEeTU4eCcKou Teopuu. CKOPOCTU MOJIEKY/I rasa.
OHeprus NoCTynaTeIbHOr0 ABM)KEHUS] MOJIeKyJI rasa.
3akoH MakcBeJsia [ pacripe/ie/ieH1sl MOJIeKyJI rasa
10 CKOPOCTSIM Y SHEPTUsIM TeIJIOBOT'O IBU)KEHHUSI.
bapomeTtpuueckas ¢popmyna. Pacripesenenue
Bonbumana. CpejiHee 4KC/I0 CTOJIKHOBEHUM U CpeJHSIst
JUTMHAa CBOOOZHOTO rpobera MOIeKYI

10

MornekynsipHasi pu3MKa.
OCHOBBI TEPMOIMHAMUKU

MonekynsipHasi ¢pu3vka. BHyTpeHHsis SHeprus
uieasibHOTO ra3a. Yucsio creneHeit cB0OO/bI MOJIEKY .
3aKOH paBHOMEpHOI'0 pacrpe/ie/ieH!sl SHEPryuu o
cTerieHsiM CBOOO/IbI MOTEKYJ1. TeryioeMKOCTb.
SBnenusi nepeHoca. TernonpoBoAHOCTb. Iuddy3us.

8




BHyTpeHHee TpeHue. BakyyM U ero ronaydeHue

11

OcCHOBBI
OJIEKTPOCTaTUKU

AnekTpoctatuka Teopema I"aycca s
3/IeKTPOCTaTHUecKoro 1oJist. [IprMeHeHre TeopeMbl
I"aycca a5 pacueta 371eKTpUUYECKHUX TT0J1eli B BaKyyMe.
Teopema I"aycca B auddepeHIiuanbHON Gopme.

12

OCHOBBI THJPOJUHAMUKHU

I'mgpocraTtuka v rugpogvHamMuka. ['napocraTrka.
3akoH [lackand. 3akoH Apxumega. ['uapaBamueckue
MalllMHbL. YpaBHEHWEe HePa3pbIBHOCTU. Y paBHEHUE
Bepny/iiv v ero cieiCTBus.

13

[TpoBogHUKY.
OJIEKTPOEMKOCTD

[TIpoBogHuKY. [IpOBOJHMKY B 3/IEKTPUUECKOM I10J1€.
DJIeKTpUYecKasi eMKOCTb TTPOBOJIHUKA.
KonpeHncaropel. DHeprusi CUCTeMsl 3apsiJi0B,
yeJJUHEHHOT 0 TIPOBOJHUKA U KOH/|eHCaTopa. DHePrust
3JIEKTPOCTaTAYeCKOro MOJIsl.

14

CocrosiHMe BelllecTsa.
SABnenus nepeHoca.
da30Bble epexo/bl

Cocrosinve BejecTtBa. COCTOsIHYE BelecTBa.
CoxrkeHue ra3oB. CBOMCTBA XXUAKOCTel. TerioBoe
pacivpeHye XXuakocTel. TernmoeMKOCTb XXUJKOCTH.
SIBnenus nepeHoca B XXugkocTsax. Auddysus. Tumnbsl
KPUCTa/I/IMUeCKUX Tesl. [JedeKThl B KpUCTa/IaXx.
TernoeMKOCTb TBepAbIX Tesl. McnapeHue,
cybsiimarivis, TiaB/eHre U KpUCTasuii3aLusi.
AwmopdoHsble Tena. Pa3oBble nepexo/pl. JJuarpaMmel
cocrosiHusi. TpoliHasi TOukKa

15

TepMmojvHamMuKa

TepMogvHaMmuKa. 3ajauv U MeTO/ibl TEPMOJAVUHAMUKH.
ITepBoe Hauasio TepMoJUHAMUKHK. PaboTa rasa rpu
n3MeHeHUH oObeMa. [IpuMeHeHHe 1epBOro Havuasa
TePMOAMHAMUKH K M30mporieccaM. AziriabaTuuecKuid
nipouiecc. [TonuTponHeIii nporecc.

16

TepmoarHamuKa.
[Tporjeccsl

OO6paTtumble ¥ HeoOpaTHUMBIe Tpoliecchl. O6paTHMBbIe
1 HeoOpaTHUMbIe TIPOTIeCChI. 3aKPhIThIe U OTKPBITHIE
TepMOAMHAMUYeCKre cucTeMbl. KpyroBoii mporjecc.
[ukn KapHo. TepMogrHamuueckasi TeMrieparypa.
Bropoe Hauaso TepMOJMHAMUKK. JHTPOITHS, ee
CTaTUCTUYECKOE TOKOBAaHUE U CBSI3b C
TepMOAWHAMUYECKOUW BEPOSITHOCTBI0. JHTPOITHS
uzieanbHOTO rasa. MiHdbopMarys U sHeprus

17

TepmoauHamuueckre
rapamMeTphl.

TernoBble ABUraTeU U XOJIOAWIbHbIE MallIUHBI.
TeruioBble JBUraTe/NIv U XOJI0AU/IbHBIE MAIlIUHBI.
PeanbHble rasel. YpaBHeHre Ban-nep-Baanbca.
BHyTpeHHsis SHeprus peajbHOr0 rasa. JHTaJIbIIHS.

18

Ynpyrue cBoiicTBa
TBEp/BIX TeJl.

Hedopmariusi.

Hedopmariusi Ten. OCHOBHbIE TIOHSITHSI O CUCTEMeE TeJl.
Hedopmariusi TBep0ro Tena. 3akoH ['yka.
Hedopmaruu capura. [Jedopmariy KpyueHUs!.
Vimnynbe. AGCOMIOTHO yripyTuid yaap. AGCOF0THO
Heymnpyrui yjap. [IBrwkeHue Tea C mepeMeHHOU
MacCOM.

19

DJIeKTpUYeCKOoe TIojie B
BelecTBe. [lonsipusanus
[I37IeKTPUKOB.

HOuanektpuku. Tunel fusnekTpukoB. [losspusariys
IndsiekTpuKoB. [losispr3oBaHHOCTh. HarnpsykeHHOCTh
T0/11 B JUBJIEKTPUKe. Y CJIOBUS Ha I'paHuLie pasjesa
JIBYX JV3/IEKTPUUECKHX CPeJ.

20

OJIEKTPOCTATHKaA.

OsnekTpocraTtuka. LIupKysiys BeKropa
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NHurerpanbHble U
nvddepeHianbHbIe
Teopemsl. [ToTeHruan.

HAarps>KeHHOCTHU 3/IEKTPUUEeCKOr' o I10JId. HOTEHL[I/IaJ'I
3JIGKTPOCTATHYECKOI'O IM0JIA. HHHPFDKGHHOCTL, KaK
rpagueHT IoTeHLra/la. BKBI/IHOTEHL[I/IaJIbHI:Ie
MMOBEPXHOCTH. Breiuncienue Pa3HOCTHU MOTEHLIMA/IOB
110 HaIlpsI>KeHHOCTH I10J1d

21

OJIeMeHTbI Criel[habHOM
Teopuu
OTHOCHTEJTbHOCTH

O/eMeHThbI TEOPUM OTHOCUTETbHOCTH.
HeunnepuuanbHbie cuctembl oTcyeta. Cuibl MHEPLUU.
[TpyHLUIT 5KBUBA/IEHTHOCTU DUWHIITeMHa.
[Tpeobpa3oBanus "anunes. MexaHWUUeCKWH TTPUHIIUATT
OTHOCUTeJIbHOCTH. [locTynaTel crieljuanabHOM TeOpUU
oTHocuTe/IbHOCTH. [Tpeobpa3oBanus JIopeHria.
CnenctBus u3 rpeobpa3opanwuii Jlopenria. ViHTepBast
MeXy COOBITUSIMU. OCHOBHOM 3aKOH
PeNIATUBHUCTCKOM TMHAMUKU. 3aKOH B3aUMOCBSI3U
MacChl M SHEpruu

22

OMMCCUOHHLIE SIBJIEHUSI.

OMUCCHOHHBIE SIBJIeHUsI. OMUCCHOHHBIE SIBJIEHUsT U UX
nipuMeHeHue. MloHu3aiius ra3oB. ['a30BbIit pa3psij.
CamocTosiTeNTbHBIN ra30Bbii pa3psij. [11a3ma u ee
CBOMCTBA.

23

Oueprus u paboTa.

OHeprus u paboTa. JHeprus. PaboTa. Kunetnueckast
sHeprus. [ToTeHI[MaibHas SHEPrUs. 3aKOH
COXpaHEeHHs MEXaHUUYeCKOU SHEPIHU

Cemectp Ne 2

Ne Tema Kpartkoe coaep:xanue
1 OcHOBHBIE MarnetusMm. MarauTHoe mosie. 3akoH bro-CaBapa-
XapaKTepUCTHUKU Jlannaca. 3akoH AMrnepa. MarautHoe rosie
MarHUTHOT O T10JISL. JBIXKYILerocsi 3apsija.
2 [lericTBe MarHUTHOIO MarnutHoe nose. JleliCTBe MarHUTHOTO M0J1S1 HA
TI0J1 Ha 3apsUKeHHble JBIDKYLLMMCS 3apsi/l. JBrKeHre 3apsbKeHHbIX YaCTHL]
YaCTHULBL. B MarHUTHOM I10JIe. Y CKOPUTE/IN 3apsyKeHHbIX
yacTul. LIupKyisanms BeKTopa UHAYKLIMM MarHUTHOT'O
T10J1S B BaKyyMe.
3 MarHuTHOe 110J1€e MarHuTHOe 110/1e. MarHuTHoe 1noJjie CoJIeEHOUAa U
KaTyLIKU. MarsutHoe Topouza. MaruutHoe nosie 3emu. [10TOK BekTOpa
rosie 3emsu. IToTok MarHuTHOM UHAYKLMK. Teopema "aycca s
MarHUTHOW UHAYKLIUU MarHUTHOTO 1osisi. PaboTa mo nepemerieHuto
NPOBO/IHMKA U KOHTYpa C TOKOM B MarHUTHOM I10JI€.
4 OJIeKTPOMarHuTHas OJIeKTPOMarHuTHas UHAYKLYA. HABieHue
VIHI YKL 3/1eKTPOMarHUTHOM MHAYKUWHU. 3akoH Papazies u
BBIBO/] €r0 U3 3aKOHA COXpaHeHus 3Hepruu. [Ipasuso
Jlenua. BpallieHre paMKy B MarHUTHOM T10JI€.
Buxpesbie Toku (Toku Dyko).
5 fIBneHve B3aMHOM NupykTuBHOCTL. IHYKTUBHOCTL KOHTYPA.
VIHJYKLWU. CamounHayKUys. TOKM NPU pa3MbIKaHWUU U 3aMbIKaHUU
tenu. Bsanmuasi unaykuus. Tpancdopmartopsl.
[Tepesaua 3neKTpUUECKON SHEPTUX. DHEPrusi
MarHUTHOTO TT0JISL.
6 IIpupoga MarHuTHble MOMEHTHI 3JIEKTPOHOB U aTOMOB.
dbeppomarHeTusMa. MarHuTHble MOMEHTHI 3JIEKTPDOHOB M aTOMOB.
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MaruuTtHoe noJie B Beljectse. Iua- u
rnapaMarHeTMku. HamarHuueHHOCTb. Y C/IOBUSL Ha
rpaHulLie pa3jesa AByX MarHeTUKOB. PeppoMarHeTUKU
1 ux cBoicTBa. [Ipuposa deppomarserrsma.

OJIEKTPOMAarHUTHbIE
Konebanusi. [lepeMeHHbBIN
TOK.

Konebanwst. IlepemenHslii Tok. [Tonyuenue
repeMeHHOro Toka. 3akoH OMa /151 Lernu
repeMeHHOro ToKa. Llernb nepeMeHHOro TOKa,
copepxaias R,C,L. Pe3oHaHC HanpsbkeHus1. Pe3oHaHC
TOKa. MOILIHOCTB, BblZie/isieMasi B L|eTTi TlepeMeHHOr0
TOKa. ['apMOHMUecKue KoseOaHUsI B 3/IeKTPUUECKOM
KoHType. CBOOO/IHBIE, 3aTyXarolue KoebaHus B
3/IEKTPUYECKOM KOHTYype. BbIHYK/IeHHbIe KoJiebaHusl.
HOuddepeHiiranbHble ypaBHeHHs BEIHYKAEHHbIX
KonebaHusi. Pe3oHaHC B KojiebaTeTbHOM KOHTYPe.
BuxpeBoe snekrpuyeckoe mnosie. Tok cmelrieHus.
YpaBHeHus1 MakcBesia AJisi 371IEKTPOMarHUTHOT O
TOJISI.

BBesenue B onTuKy.
BoJstHOBBIe IpoLjeccsl.

OnTrka. MexaHuueckue BOJIHBL. ["'apMOHMYeCKre
BOJIHBbI. CTOs4as BosHA. [1/1I0THOCTE M TTIOTOK 3HEpPrumu.
®da3oBasl CKOpOCTh. [IpuHIMIT CyIieprio3uLyu.
I'pynmoBast ckopocTh. IHTepdepeHLIvs BOH. 3BYK.
AddekT [orepa B akyCTUKe. Y IbTPa3ByK U €ro
npuMeHeHue. DHeprus Oeryiiei BoiHbl BekTop
TJIOTHOCTH TTIOTOKA SHEPrUH.

OCHOBBI BOJIHOBOU
OTTUKH.
VnTepdepeHiys.

OneKTpOMarHUTHbIE BOHBI. D/1eKTPOMarHUTHhIe
BO/IHBI. Pa3BuTHe Mpe/icTaB/ieHu 0 IPUPO/ie CBeTa.
YpaBHeHHe CBeTOBOW BOJIHbI. DHEpPIrus
3J1eKTPOMAarHUTHBIX BOJH. VIMITyibC
3/IeKTPOMarHUTHOM BOJIHBI. 3/1yueHre Aurosns.
[IprimeHeHute 3/1eKTPOMAarHUTHBIX BOJIH. OCHOBHbIE
¢dboTomMeTpUUeCcKre BeJTMUMHBI. DJIeMEHThI
3/IeKTPOMAarHUTHOM ONTUKU. IHTepdepeHIMs
CBETOBBIX BOJIH. IHTepdepeHIMs B TOHKUX IJIeHKaX.
Konbna HetoToHa. IIposiByieHre U mpuMeHeHUs
MHTepdepeHINU CBeTa.

10

OCHOBEBI BOJTHOBOU
onTuku. Judpakiusi.

OreHKa 3HaHWM IO COOTBETCTBYHOLLeH TeMe, OTueT
110 labopaTopHO¥ paboTe

Iudpakius ceeta Judpakuys ceeta. [TpuHLmn
I'tolireHca-®penens. Audpakuus peHens Ha
KpyryioM oTBepcTud. Judpakuys dpayHrodepa Ha
ozHOU 1mend. IudpaklMoHHas pelieTKa.
IIpoctpaHcTBeHHas peletka. PaccesHue csera.
[Jwudpakius Ha IPOCTPAaHCTBEHHOM pelLleTKe.
@®opmyna Bynbeda-bparra. [lucnepcus ceera.
OneKTpOHHAs Teopust JUCTIepCUU CBeTa.
Paspermatornas criocobHocTh. CrieKTpasbHbIe
nipubopsl. I[ToHsTHE rosorpaduu

11

[Tornouiexnue cera.
ITonspusarys.

[Mornomenue ceeta. [Tornomenue ceera. dPpdekr
Hormepa. 3nyuenve BaBuioBa-YepeHkoBa.
[Tonspusauus ceera. 3akoH Masroca. 3aKOH
bproctepa. [IBoliHOe jydernpesioM/eHue.
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NckyccTBeHHas ontrueckas aHM30Tpornvs. BpaijeHve
IJIOCKOCTH Mojisipusauyu. [TosHoe BHyTpeHHee
oTpakeHue. AjiMasbl U CaMOL[BETBHL.

12

KBaHTOBast onTukKa.
TeruioBoe u3nyueHue.

TeruioBoe u3nyuenue. TemnoBoe usyyeHve. 3aKoH
Kupxrogda. 3akon Credana-bonbliMana. 3akoH
cMmelenust Buna. @opmyna Penesi-[)xunca. @opmyiia
[Inanka. Ontrueckas nupomMetpus. TernsioBbie
VICTOYHUKU CBeTa.

13

KBaHToBas ontuka.
doTtosdPexT.

dotosddexT. Bugsl porosddekra. BHerrHmit
doToapdekT. YpaBHeHHe DUHINTeNHA /I/151 BHEIITHETO
¢doroaddekra. BuyTpenHuit GoTosPdexr.
[TpumeHeHue oToaddekTa.

14

KeanToBasi onTuka.

PeHTreHOBCKME CTIEKTPHI.

[aBnenue cBeta. Macca 1 UMITyJIbC POTOHA.
Hasnenuve cBeta. DpdekT KomnToHa. PeHTreHOBCKOE
W3/yuyeHue. PEHTTeHOBCKHe CTIEKTPHI.
Bsaumo/ielicTBre peHTTeHOBCKOT0 U3TyUeHUsl C
BellleCTBOM. PeHTreHOCTIeKTpa bHbIA aHa/TU3.
PeHTreHOCTPYKTYypHBINM aHanu3. Pervcrpaiys
u3nydyenusi. [IpymeHeHre peHTTeHOBCKUX JTyuei.
[JvanekTrueckoe eJUHCTBO KOPMYCKYJ/ISIPHBIX U
BOJTHOBBIX CBOMCTB 3/IEKTPOMAarHUTHOTO U3/Ty4YeHUsl.

15

OCHOBBI aTOMHOH
¢usuku. [TocTynatel
bopa.

Artom 1o bopy. Teopus aroma Bosopoza 1o bopy.
JIvHeluaThIN CIIeKTp aToMa Bogopoaa. [TocTynatbl
bopa. CriekTp aroma Bozsopoza 1o bopy.
KopnyckynsipHo-BO/THOBOM Ayanu3M CBOWCTB
BelllecTBa.

16

OCHOBBI KBAHTOBOH
MexaHuKu. BomHoBag

GyHKIMS.

CooTHoleHre HeorpesieeHHOCTel. COOTHOLLEeHUe
Heoripe/ie/ieHHOCTel. BostHOBast hyHKIMst CBOOOIHOTO
371eKTpoHa. CTaTUCTUUECKUM CMBIC/T BOJTHOBOM
¢dyukipm. Obiee ypaBHenue [peaunHrepa.
YpaBHenue lllpenvHrepa /s CTalMOHAPHBIX
cocTosiHui. [IBrkeHre cBOOOAHOM yacTuibl. YacTuiia
B OZJHOMEpPHOM MPSIMOYT0J/IbHOM TOTEeHILUaIbHOM sSIMe.
[TpoxoykaeHue YaCTULIbI CKBO3b MTOTeHI[UaTbHbIN
Oapbep.

17

KBaHTOBast MexaHHUKa.
ATtom Bomopoza.

OHepreTuyeckue YpoBHU.

KBanrtoBasi MexaHuka. KBaHToBasi MexaHuka. ATomM
BOZIOpPO/ia B KBAHTOBOW MeXaHUKe. ATOMHast
opbuTtasb. CnivH 371eKTpoHa. CIIMHOBOE KBAaHTOBOE
yrcio. [Ipunuun [Taynu. PacnipefiesieHre 3/1eKTPOHOB
B aTOMe I10 SHepreTUuYeCKUM COCTOSHUSIM.
Ilepuoguueckast cucteMa MeHpeneeBa. Mosekyibl.
Xumunyeckue cBsizu. [ToHsATHE 00 SHEpPreTHUecKux
YPOBHSIX.

18

MounekyJisipHble
CIEKTPBI.

MonexyJisipHble criekTpsl. [lorsoienue, crioHTaHHOe
Y BBIHY)X/IeHHOe u3/lydyeHusi. OnTUuecKre KBaHTOBbIe
reHeparopsl. @a3oBoe NpoCTpaHCTBO. PYyHKIUU
pacnpezenenusi. Keantosasi craTuctuka @epmu-
[Jwupaka. KBanToBas ctatuctka bose-OuHiuTeliHa.
BbIposk/1eHHBIH 2/1eKTPOHHBIM ra3 B MeTaJljlax.
KBaHTOBAas Teopus TerionpoBogHOCTU. DOHOHBI.
KBaHTOBas1 TeOpys 3/1€KTPONPOBOJHOCTH.
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Cepx1poBoAUMOCTb. DddekT Ixo3edcoHa.

3/1IeMeHTapHbIX YaCTHLI.
Kocmuueckoe
W3JyueHue.

19 30HHas Teopusi TBEPAOro | 30HHAsi TEOPUS TBEPAOrO Tejla 30HHasl TEOPUs
tesa. IIpumecHas TBepZoro Tesa. MeTasuibl, JU3/IEKTPUKU U
IIPOBOJMMOCTh nostyripoBoiHuKa. Co6CcTBeHHasi IPOBOAUMOCTD
TI0J1yIIPOBO/JHUKOB. TMOJTYTIPOBOAHUKOB. [IpriMecHast mpOBOAMMOCTh

TIOJIYTIPOBO/IHHKOB.

20 [TonynpoBoAHUKH. ®OoTONPOBOAUMOCTE. POTONPOBOJUMOCTh
OpHOCTOPOHHSS TIOJTYTIPOBOJJHUKOB. JIFOMUHeCL|eHL[MsI TBep/bIX Tell.
TIPOBO/IUMOCTb. KoHTakT ABYX MeTas/IoB 10 30HHOU TeOpHUH.

TepmosnekTpuueckue siBjieHUs. BeInpsamiieHne Ha
KOHTAaKTe MeTaJl/I-Mo/ynpoBoJHUK. KOHTaKT
3JIEKTPOHHOTI'O Y [IbIPOYHOrO MOTYIIPOBOJAHUKOB

21 OCHOBBI siiepHOM ATtomHoe sigpo. Pasmep, coctaB 1 3aps/i aTOMHOTO
¢u3vku. CBoiicTBa sapa. MaccoBoe u 3apsiioBoe umucio. JedeKt maccel U
aTOMHOTO si7ipa. SHeprus cBsi3u sifpa. CrivH si/jpa U ero MarHUTHBIN

MOMEeHT. /1epHble cUiibl. Moenu sijpa.
PagunoakTrvBHOe M3/lyueHre U ero BUbl. 3aKOH
paZiM0aKTUBHOrO pacnaza. [IpaBusa cMenjeHusl.

22 PagvoakTrBHBIN pacniag, | Asb(a-pacrnaj. 3aKOHOMepHOCTH asib(a-pacraja.
aTOMHBIX fAiep. berta-pacniag. Helitpuno. I'amMmma-usnyuyenue u ero

cBoricTBa. VICTOUHUKY PaIMOAaKTUBHOTO U3/TyUeHUs].
Pe3onancHoe ["amma-u3nyuenue. d¢gekT
Meccb6ayspa. MeTo/ibl Hab/IFOIEHUS] ¥ PErUCTpaLvn
PaIMOaKTUBHBIX U3/TyYeHUM U YaCTHLL.

23 SlnepHble peakiyu. SAnepHble peakiyu. SepHble peakijui U UX OCHOBHbIE
Tunbl. Peakums nenenus sapa. LlenHas peakiys
JleneHusi siapa. SlaepHble peakiyuu M0/, JeHCTBUEM
HEWTPOHOB. 3aKOHbI COXPAHEHUS B [|€PHBIX
peakLusix. SlepHble peakTophbl. TepMosiZiepHbIT
CUHTE3.

24 OcCHOBBI (PU3KKU [TpobsiemMbl 3KOOTHH B siIEPHBIX TEXHOIOTUSIX.

KocMmuueckoe usnyuyeHue. JiemMeHTapHble YaCTULIBL.
Tunel B3aMMO/eMCTBUM 3/1IeMeHTapHbIX YaCTHL].
dyH/IaMeHTa/IbHbIe B3auMOelCTBUS. YacTULbI U
aHTUuYacTuLbl. Knaccudukaims snemeHTapHbIX
yactuL. KBapku.

4.3 IlepeueHb 1a0O0pPaTOPHBIX padoT

Cemectp Ne 1

. Ko/1-Bo akajieMmuuecKux
No HaumeHoBaHue /1a00paTOPHOI padoThI
4acoB
Ne 4-2. BBefieHHe B 1aO0PaTOPHBIN MPAKTUKYM.
1 OrnpefenieHrie yCKOpPeHUs CUJIbI TSKECTHU C 2
TIOMOLbK0 MaTeEMaTUYeCKOro MasgTHHUKA
2 Ne 3-2. OnpefeneHue CKOPOCTH ITyJ/IH C IIOMOLLIBbIO 9
Oa/IMCTUUECKOTO MasiTHUKA.
3 Ne 2-1. MI3yueHne OCHOBHOI'O 3aKOHA JUHAMUKU 9
Bpall[aTeIbHOT0 /IBMKeHHUs1 Ha MasiTHUKe Obepbeka
4 Ne 8-1. Onpenenenve Ko3dduieHTa BHYTPEHHET 0 2
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TpeHus Bozpl MeTonoM CToKca

Ne 8-2. Onpenenenue ko3 duiiieHTa BHyTPeHHETr 0

IIOMOLLM MOCTa YUTCTOHA.

5 . 2
TpeHust MetogoMm Ilyaseitns.

6 Ne 15-1. MI3ydyeHue 3/1eKTPOEMKOCTH. 2

7 Ne 16-1. Mi3yueHure 3aKOHOB IIOCTOSIHHOI'O 2
JIEKTPUYECKOr0 TOKa

8 Ne 16-4-1. VI3mMepeHye CONPOTUB/IEHYS TIPU 2

Cemectp Ne 2

Ne

HaumeHoBaHHe /1a00paTOPHO PadoTHI

Ko/1-Bo akajieMmuuecKux
4acoB

Ne 18-1. OnpefienieHre TOPU30HTA/ILHOM
COCTaBJISIFOILeN HaNpsDKEHHOCTU MarHUTHOT'O T10J1S1
3emJIu.

Ne 18-2. OnipefiesieHre ye/IbHOTO 3apsizia
3/IeKTPOHA METO/IOM MarHUTHOU (DOKYCUPOBKH.

Ne 18-3. N3yueHue neT/im rucrepesuca
(eppoMarHeTHKa € MOMOL[bIO OcLUIorpada.

Ne 44. OnipesiesieHye AJIMHBI CBETOBOM BOJIHBI C
TIOMOIITbI0 6UTIpU3MbI PpeHerisi.

Ne 46-1. V3yueHue siBieHUs1 AUQPaKLIMK CBeTa.

Ne.48. M3yuyeHue nosisipusaLiviy CBeTa.

Ne 55. M3yuenue BHeniHero dhoTo3ddekra.

o (N[ B~

Ne 51-3. OKcrieprMeHTa/IbHasi TPOBEPKA 3aKOHa
Credana-bosbiMaHa.

N NN [N N

4.4 TlepeueHb NMPAKTHYECKUX 3aHATHA

Cemectp Ne 1

Ne

Tembl IpaKTHUeCKUX (CeMHHAPCKUX) 3aHATHI

Ko/i-Bo akafjeMuueckux
4yacoB

[TocTynaresibHOe 1 BpalliaTe/ibHOE JABUKEHUS.
PaBHOMepHOe 1 paBHOYCKOpPEHHOE [IBIKeHUe.
Cpepnss ckopocTts. Ilepemernienue. ITyTs.
TpaekTopus. YT/0Bast CKOPOCTb U yII0BOE
yckopeHue. KuHemMaTyKa BpalljeHHUs

HJuuamuka. 3akoHbl HeroToHa. CUiibl TpeHUs.
Hedopmarus TBepzioro tena. 3akoH I'yka.
Wmrmynsc. ABcomoTHO yripyruii yaap. AGCOmoTHO
HeyINpyruu yjap. 3akoH Apxumezia. 3aKOH
COXpaHeHUs] MeXaHUYeCKOU SHepruu

MowmeHTBI HHepLMK HeKOTOPLIX Tesl. TeopeMa
[IreitHepa. KnHeTnueckasi 3Heprusi BpaljeHusl.
MowmeHT cunbl. PaboTa ripu BpailjeHUH TBep/0ro
Tesia. MOMeHT uMITy/ibca. 3aKOHbI COXPaHEeHHUs

3aKOH BCEMHUPHOTrO TAroTeHusi. Cuia TsSHKeCcTy U
Bec. PaboTa B rosie Tarotenus. IToTeHIyan moss
TAroTeHusi. Kocmuueckre ckopocTu. [Ipy>KMHHBIN
MasATHUK. PU3ndecknii MasITHUK. MaTteMaTH4eCcKUi
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MAATHHK.

W peanbHbIN ra3. MosieKy/IsipHO- KWHeTHYecKast
Teopusl. YpaBHeHre KnalinepoHa -MeHzesneeBa.
["a3oBble 3akoHbI. OCHOBHOE ypaBHeHe
MOJIEKY/ISIPHO-KMHeTUUeCcKon Teopun. CKopocTr
MOJIeKyYJI ra3a. JHeprusi roCcTyIare/bHOro
[IBU)KeHUs MoJieKy/1 ra3a. bapomerpuyeckas

dhopmyiia.

TernoeMKOCTb. fIB/1eHUs NlepeHoca.
TennonpoBogHOCTh. [IpriMeHeHWe NepBOro Havana
TepMOJMHAMUKH K U30IPOLIeCCaM.
Apmabatrueckuii iporjecc. Kpyrosotii mpotiecc.
[ukn KapHo. TepMogvHamuyeckasi TeMrieparypa.
Bropoe Hauano TepmoavHamMuKu. SByIeHUs
repeHoca B XXUAKOCTAX. TeryioeMKOCTb TBepbIX
Tesn

OJIeKTPOCTaTUKA. 3aKOH COXPaHeHUs
3/1eKTPUUeCKOro 3apsja. 3akoH KysoHa.
HarpskeHHOCTB 3/1eKTpPOCTaTUYeCKOro I10JISL.
[TpuHLMIT Cyneprno3uLuK 3/1eKTPOCTaTUYECKOT O
1oJis. 3aZlauy 3/1eKTpoCcTaTuKU. ITose gumoss.
OsekTpocTaTuka. Teopema I'aycca s
371eKTpoCTaThuecKoro ross. IIpuMmenenue TeopemMsl
laycca s pacyeTa 3/1eKTpUYeCKUX ToJiel B
BaKyyMe.

[ToTeHan 3/1€KTPOCTaTUYECKOTO MOJISL.
HarpsbkeHHOCTB, Kak rpaiMeHT MoTeHLrara.
OKBUIOTEHLMa/IbHbIe TOBEPXHOCTU. Beruncienue
Pa3HOCTH MOTEeHL[MAI0B 110 HATNpPsHKeHHOCTH MO/t
OJleKTpryecKass eMKOCTb IPOBOJHUKA.
Konpencaropel. 3akoH Oma. CorpoTrBieHue
TIPOBOJIHUKOB

Cemectp Ne

IN

Ne

TeMbl NPAaKTHYECKUX (CEMHHAPCKHUX) 3aHATHI

Ko/1-Bo akajieMmuuecKux
4acoB

MarunutHoe noJie. 3akoH bro-Casapa-Jlariaca.
3akoH Amrnepa OddekT Xosna. [BrKeHUe
3apsPKEeHHBIX UaCTHUL] B MAarHUTHOM MOJIe.
Lupkynsus BeKTopa MUHAYKLMA MarHUTHOTO 1107151
B BakyyMme. MarHuTtHoe mosie cosieHouza. Pabora
T10 MepeMeLLeHHI0 [IPOBOJJHUKA U KOHTYpa C TOKOM
B MarHWTHOM T0Jie. $IB/ieHHe 371eKTPOMarHUTHOM
vHAyKMU. 3aKoH Papazes. [1paBusio JleHia

SIBneHue 371eKTPOMarHUTHOW UHAYKLUU. 3aKOH
@apapes. [1pasusio Jlenia MHAYKTUBHOCTD
KOHTypa Pe3oHaHC B KosiebaTesIlbHOM KOHTYPE.

Crosiuast BonHa. JddekT [omnnepa B akyCTUKe
NuTepdepeniusi cBeTOBbIX BOH. IHTepdepeHIus
B TOHKUX IUIeHKax. Konblia HeroToHa
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[Mpunuun [MoitreHca-Ppenens. Judpakuys
dpeHesist Ha KPyT/IoM oTBepcTun JndpakijoHHast
pemetka. @opmysna Bynbda-bparra.

TennoBoe u3nyuenue. 3akoH Kupxrodda. 3akoH
Credana-bonbiimMaHa. 3akoH cMelleHHs BuHa

YpaBHeHHe DUWHINITeMHA [I/Is1 BHEIITHET 0
dotoaddekra. IlornoiieHre cBeta. 3aKoH
Mantoca. 3akoH bprocrepa. ITosiHOe BHyTpeHHee
orpakenue. DpdexkT KomnToHa

JIuHeluaThIl CrIeKTp aToma Bojopoza. [TocTynatel
bopa. CriekTp aTroma Bofiopo/ia.

3aKOH paJyoakTUBHOrO pacrnaza. ITpasuna
cMeleHus1. Anb(a-pacnaz. 3aKkOHOMepHOCTH
anba-pacnaga. bera-pacnazg

4.5 CamocrosiTesibHas padora

Cemectp Ne 1

Koi-Bo akajeMuueckux

Ne Bupg CPC
4acoB

1 OdopmieHre 0TYETOB TI0 1Ta0OPaTOPHBIM U 20
TIPAKTUYECKUM paboTam

2 IToaroroBka K 3a4éTy 18

3 [ToAroTOBKA K MPaKTUYeCKUM 3aHSITUSIM 14
(s1abopaTopHbIM paboTam)

4 IToAroTOBKA K C/laye U 3allMTe OTUYETOB 20

5 PelieHue crieliasibHbIX 3a7a4 8

Cemectp Ne 2

Kos-Bo dKadJleMHU4YeCKHuX

Ne Bup CPC
4acoB
1 IToAroToBKa K MPakTUYeCKUM 3aHSITUSIM 10
5 [ToaroroBka K NpakTUUeCKUM 3aHSITUSIM 20
(y1abopaTopHBIM paboTam)
3 Pelienue crieliasibHbIX 3a7a4 14

B xope npoBesieHNs 3aHATUN 10 JUCLMIUIMHE UCIIO/IB3YIOTCS CJIeYIOIYe UHTepaKTUBHbIe
MeTo/bl 00yuenus:: [luckyccus, Jlekius ¢ ommbkamy, Mo3roBoii Typm

5 IlepeueHb yueOHO-MeTOJUUECKOT0 00eciedeHUsl JUCLUTIMHBI

5.1 MeToanueckue yKa3aHHusA /1A 00yYarOIIUXCS 110 0CBOEHHIO JHUCLUILIMHBI

5.1.1 MeToauuecKne yKa3aHus /s 00y4arOUXCs 10 MPAKTHYECKHUM 3aHATHIM

1.

2015. - 75.
dunarosa JI. C. 3akoHbI coOxpaHeHUs B MexaHUKe. Q000111 TIpyeM pelieHus 3azay :

2.

JluroBueHko E. JI. MexaHuKa. Yuuch peliaTh 3a/jauu: yuebHOe rmocobue st
BY30B I10 TEXHUYECKUM HarpaB/ieHUsIM MOATOTOBKU U crietranbHOCTAM / E. JI. JIunmoByeHKo,

Metoz.rmocooue / JI. C. ®unatosa, 2002. - 69.
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3. JIunoBueHko E. JI. ITpakTrKyM 110 KypCy 0011jeil (PM3MKH. YUuCh periarh 3a/jauu :
c6opuuk 3azau / E. JI. JlunoBuenko, 2010. - 167.

4. dwunarora JI. C. Mexanuka. O00011jeHHbIe TIPUEMBI PelleHHs 3a/jau
[DnekTpoHHBIM pecypc] : yue6HOe tocobue / JI. C. dunarora, 2009. - 177.

5.1.2 MeToauuecKue yKa3aHus /i/isl 00y4arwuxcs 1o 1labopaTopHbIM padoTam:

MeTozrueckre yKa3aHus 10 1abopaTopHBIM paboTam OBIIMPHEI U U3/I0’KEeHbI B HECKOTBKUX
MeTOIUUeCKHX MOCoOusIX, NOCTYIHBIX B Oubmoteke UPHUTY u naboparopusx kadeapsi
¢u3vky. Ha3BaHus 3TUX METOUUECKUX TIOCOOHI IPUBOUTCS HIDKE:

. JTabopaTopHble paboTel 1 — 6: cMOTpY «MeXaHHKa : MPAKTUKYM 10 (GU3HKe» :
yueb.1mocobue /151 TexH. By30B / H.IT. KoHoBasos [u zip.] — 2-e u3z., nepepab. v o1 —
UpkyTck : U3g-8o UpI'TY, 2010. — 136 c.

. JIaboparopssie paboTsl 7-13 - cMoTpH «MosiekysipHast ¢pusrka. TepMoguHaAMUKa»:
MPaKTUKYM M0 (HU3MKe [/1s1 UH>XKe-Hep. CIiel[iaabHOCTel TexH. By30B / JIunoBueHko E.JI. [u ap.]
Npkyrck: U3p-8o UpI'TY. — 2008. — 75 c.

. JlaboparopHsbie paboThl 14-21 — CMOTpH «DJIEKTPUUECTBO U MAarHETU3M» :
MeToZ.yKa3aHus K y1ab. pabotam / KysuerjoBa C.1O. [u ap.] UpkyTck: N3a-Bo UpI'TY, 2015. —
128 c.

. JlabopaTopHsble paboTel 22-29— cMoTpu «OnTHKa. @U3MKa TBEp/Oro Teax»: [IpakTHKyM
o ¢usuke / Ky3pmuna I'.A. [u ap.] — UpkyTck: U3gUpl'TY. —2010. — 115 c.

5.1.3 MeToguuecKue yKa3aHusl /IS 00y4aroIUXCs IO CaMOCTOSITe/IbHOM padoTe:

Metoauueckuie yKa3aHHs 10 Kypcy o0ieit ¢usvku (IIporpaMMUpOBaHHbIN KOHTPOJIb 3HAHUN
TEOPeTUUYEeCKOT0 MaTepuarsa B J1abopaTopHbIX paboTax)

CocraButenu: ComuHa JI.A., I'epman JI.A., [lluroposa T.A., bacuna E.W., [1aBnosa T.O. —
Npkyrck: U3g-s8o UpI'TY, 2009. c. 40.

Perienue crierjuanbHbIX 3a/1ay.

Pemienue 3aau — 3¢deKTHBHOE CPe/ICTBO yCBOeHHs (DM3UKY, Ha[|&KHbIA MHCTPYMEHT /ISl
KOHTPOJIS TOHUMaHUsI U yCBOeHHUs (PU3nueCKUX 3aKOHOB.

AHanu3 U pellieHre 3aJjau MO3BOJISIOT MOHSATh U 3alIOMHUTE OCHOBHbIE 3aKOHBI U (DOPMY/JIbI
(bu3MKK, CO3/al0T Mpe/icTaB/ieHre 00 UX XapaKTepPHbIX 0COO@HHOCTSX U IPaHULIaX TIPUMeHeHUs,
PacKpbIBalOT KOMIeTeHLIUU. B yc/ioBuUsiX 3a/1au Bcerjja OTPa’keHO Kakoe-TO (PU3nyecKoe siBjieHue
(wtu TpyTINa sSIBJIeHUH), TI03TOMY Tiepe/] peliieHreM 3a/lau KaKoro-yibo pasziena Kypca hu3nku
TIIIaTe/IbHO TIPOpaboTaiiTe TeOpHIO BOTIpOCa M pa3bepuTe WITFOCTPUPYIOIIIYE pUMephL. be3s
3HaHWUW TEOPUM PaCCUUTHIBATh Ha yCTIelIHOe pellieHre, a)ke CpaBHUTEIBHO MPOCThIX 3a/1ay,
HEBO3MO>KHO.

I[Tpu peltieHny GOJBITMHCTBA (PU3UUECKUX 3a/lau BBITTOJTHUTE CIIYIOIIee:

1) BHuMaTenpHO MpoUYMTaliTe yC/IOBHe 3a[jauu, oOpaiijasi BHUMaHHe Ha KaXK/[0e CI0BO.
BrisicHuTe Kakuie BeJIMUMHBI 1aHbl, KaKHMe HY>KHO HaWTH.

2) CpenaliTe KpaTKyH0 3aluCh 3aiauu

3) CocTaBbTe anrebpanueckye ypaBHeHUSs], CBA3bIBatoOIIe GU3NUeCKHe BeTUUUHBI,

XapakTepusyollie paccMaTpuBaeMoe siBjieHue. B ypaBHeHUe [J0/DKHBI BXOJUTh 3a/laHHbIE U
VICKOMbIe Be/IMUUHBI.

4) PemmTh MolyueHHYI0 CUCTEMY ypaBHEHMA. 3aZiauy pelliaiiTe B 0011[eM BH/e /10
TOJTyYeHUs1 PaCY4eTHOU (HOpMYJIbl ICKOMOU BeJTMUMHBI.
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5) [ToacraBbTe B pacuéTHyto (hOpMy/ly HAaUMeHOBaHUs e[IMHULL U3MepeHUsi, BXOASIUX B Heé
BeJIMUMH U yOeuTech, UTo pe3y/ibTaT MoaydaeTcs B e JUHULIAX, COOTBETCTBYIOLUX UCKOMOM
Be/IMuMHe. EC/M 3TO He Tak — NpoBepbTe pellieHue.

6) [TopcTaBbTe B pacuéTHYO (DOPMYJTy YMC/I0BbIE 3HAUEHUS U PACCUMTANTe pe3y/bTarT.

[TpopaboTKa OT/ieNbHBIX Pa3/ie/oB TEOPeTUUYECKOr0 Kypca.

[17151 yCrieliHOro 0CBOeHUs TeOPETUYECKOro MaTepHasia 1o JUcLUIvHe «Pusuka» CTyJeHTy
peKoMeH/1yeTCsl U3yuuTh MaTepuasl NpeAbIAyIIKX JeKIui. /loma BHUMaTe/IbHO TIPOUUTATh
KOHCIIEKT JIeKLIUM, BHECTH YTOUHEHHS U [JOTI0/IHeHUs, KOTOpble COXpaHu/Ia NaMsTh.
CKoppeKTHpOBaTh MaTepuall 1o yuyeOHUKam U yuebHbIM 1tocobusim. TiriaTesbHO BHIBEPUTh
MPaBU/ILHOCTH ()OPMYJIMPOBOK, rpaMKOB M KOHeuHbIX opmysi. Kpome Toro, mpopaboTats 1o
yuebHHKaM Win yueOHbIM nocoOusiM (cM. «JIuTepaTypa») MaTepHuasl MJIaHOBOU JIEKLIUU J1Jist
JIydIliero eé yCBOeHHUsl.

Kak 3arnucaTb KOHCIEeKT JieKLui 1 paboTaTh C HUM:

Mo Kypcy pu3MKuU /1151 UH)KEHEPHBIX CIeIMaTbHOCTEeH CYIIeCTBYIOT HETIOXHe YueOHUKY,
OJJHaKO UX 00BEM, MOPSI/IOK U3JI0XKEHUs U YPOBEHb ero CJIOKHOCTU He BCEr/ia COBIAAro0T C
paboueli MporpaMMotli /i1t Crielida/IbHOCTeH Halllero yHUBepCcUTeTa. 3aJjaua JeKIyi 1o Gusuke —
oTObop HeoOXOAUMOTo MaTepHasia M 00BsICHEHHE ero Cojiep)KaHus. B Hauase KaXx[0M JTIeKIUn
JAETCS TIaH: 3alyIInTe ero Tak, YTOObI OH 3PUTETBHO BIIENS/ICS B TEKCTEe KOHCIIEKTA — TOT/ja
nipy paboTe C KOHCIIEKTOM JIeKLIMH JIErKO HATH HY>KHBIH pa3zesl. 3anychiBaiiTe KOHCTIEKT Tak,
yT00BI TIPU pa3bope MaTepuaia MO>XKHO ObLIO ObI BHECTH /IOTIOJTHEHHS U UCTIPAB/IEHUS],
TIO/Tb3Y$ICh JOTIOTHATETBHOM JTUTepaTypoii IPH He0OXOJUMOCTH.

Cnyiasi IeKLMIO, 3aMMChIBAKTE TO, UTO SIB/ISIETCS UTOTO 00BSICHEHUST: (POPMYJTUPOBKH,
orpezienieHusi, GOpMyJibl U UX BbIBOZ. He orpaHnunBaiiTeCch TOJIBKO MaTeMaTHYeCKUMU
BBIK/Ia/IKaMH, 0e3 TIOSICHEHUH K HUM TIPH TO/ITOTOBKE K KOJIJIOKBUYMaM WM 9K3aMeHY, TaKue
3anucy OyyT MpakTH4yecKy OecriosiesHsbl.

[Tosie3HO COCTAB/ISITh OTIOPHBIN KOHCIIEKT CAMOCTOSITE/TbHO, C/TU TeMa OXBaThIBaeT 0CTaTOYHO
6osb10i 00bEM MaTeprasa. OTIOPHBIN KOHCIIEKT — KpaTKasi rpaduueckasi 3arich Win
KOHCIeKT-cxeMa. [I7is ero CoCTaB/IeHus] Hy>KHO:

MIPOUNTATh HY)KHBIHM pPa3zes 1o yueOHUKY;

BBISIBUTH OT/IeJIbHbIE CMBICJIOBBIE YaCTH paszena;

yKa3aTh JIOTHUeCKHe CBSI3U MKy HUMU;

M300pasuTh BbIJie/IeHHbIE YaCTH B BU/ie OJIOKOB C yKa3aHUEM UX B3aMMOCBSI3el;
3amnucaTh KOPOTKO CyTh KaXKZ0ro 6si0Kka (hopMysioi, K/TFOUeBbIMU C/IOBAMH WA
PUCYHKOM.

iR

OMnopHBIM KOHCIIEKTOM YZ00HO 1M0JIb30BaThCs MPU PellieHnH 3a/iau, T.K. BeCb He00X0AUMbI
MaTrepuas TIpe/ICTaéT O/IHOBPEMEHHO, UTO NTOMOTaeT BbIOPATh HY>KHOe COOTHOIIIEHHE MeXXy
JAHHBIMU Y UICKOMBIMHU BeJIMYMHAMHU.

Vimest KOHCTIEKT JIEKLIMM 1 ONTOPHbIN KOHCIIEKT, 3HAUUTE/IbHO YIIPOILlaeTCs MOrO0TOBKA K
KOJIJIOKBUyMaM, 3a4€Ty U 5K3aMeHy.

6 DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleil ycleBaeMOCTH M TPOBeJeHHUs
NMPOMEe)XYTOYHOM aTTeCTaluy Mo JUCHMUIIUHE

6.1 OueHOYHbIe CPEACTBA /I POBEJeHH TEKYIero KOHTPOJIA
6.1.1 cemectp 1 | OTuer no s1abopaTopHOI padoTe

Omnucanue nponeaypel.
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3amuTa 1o 1abopaTopHOi paboTe BK/IIOUAeT Cefyolee:

* COCTaBJIeHHe MTUCbMEHHOT0 OTYeTa;

* 3aK/TI0UMTE/IbHOEe cobece/[0BaHKe CTYAEHTa C TIPerojaBaTesieM 1o pe3y/ibTaram
paboThI U BBIBOJIAM.

O6paboTKa pe3y/bTaTOB, TOJYUYEHHBIX TIPH BBITIOJTHEHUH PabOoTHhI,
OCYIIIECTBJISIETCSI B COOTBETCTBUY C PEKOMEH/ALIUSIMU, W3/I0’KEHHBIMU B
PYKOBO/ICTBe K 1abopaTopHOii paborTe.

Ha Ka)k/10M 3aHSTHUU CTYAEHT OTUMTHIBAETCS TI0 TpebiayIeli pabore (3amuTa),
TIO/TyJaeT AOMYCK K OuepeZHOU paboTe U BHITTO/HSET eé.

Kpurepumu oneHuBanus.

['my60KO ¥ MPOYHO YCBOWJI MPOrPaMMHBIN MaTepras, UCUepIIbIBAOIIE, TT0C/Ie/I0BaTe/TbHO, YETKO
Y JIOTUYeCKU CTPOMHO ero M3/araeT, yMeeT TeCHO YBSI3bIBaTh TEOPUIO C TTPAKTUKOMU, He
3aTPyAHSIETCS] C OTBETOM IPY BUJJOM3MEHEeHUH 3aJlaHusl. 5

3HaeT MaTepual, Mo CyIleCcTBy U3/araeT ero. He fioryckaeT cyljecTBeHHbIX HETOUHOCTEN B
OTBETe Ha BOMNPOC, MPaBWIbHO MPUMeEHsIeT TeopeTUUeCKUe MOJI0KeHUsI IIPU pellieHUur
MPAKTHUYECKUX BOMPOCOB U 3ajiay, B/iajieeT He0OXOAMMBIMH HaBbIKaMH U TTPUEMaMU UX
BBITIOSIHEHUS. 4

NmeeT 3HaHMS TOJILKO OCHOBHOTO MaTepHasia, HO He YCBOWJI ero ZieTajiei, oMmycKaeT
HETOYHOCTH, He/IOCTAaTOYHO MPaBUIbHbIe (HOPMYIUPOBKH, HapyllleHHe JIOTUUeCcKOoM
MOC/1eJ0BaTe/IbHOCTU B M3J/I0)KEHUW MPOrPaMMHOTr0 MaTeprasa, 3 UCTIbITbIBAeT 3aTPyAHEHUs Py
BBITIOJIHEHUU MPAaKTUUeCKUX 3aZlaHUM. 3

He 3HaeT 3HauMTeIbHOM YaCTH ITPOrPaMMHOTO MaTepHaa, A0IyCKaeT CYIleCTBeHHbIe OIIMOKH,
HEYBEPEeHHO, C OOJIBIIIMMY 3aTPyIHEHUSIMU BBITIO/IHSIET TTPAKTUUECKHe pPaboThl. 2

6.1.2 cemectp 1 | Pemienue 3agau
Omnucanue npoueaypsl.

Yuamuymcst npe/ijiaraeTcst pelvTh WHAWBUAYaIbHbIM Habop u3 6-10 3a/1aHuii /151 BBITIO/THEHWS B
MMCbMEHHOM BH/Ile B TeTpaJsix K OKOHUaHUIO U3yueHUsi orpeenéHHoro paszena ¢pusuku. Ha
WTOTOBOM 3aHSITUM MO

orpefie/ieHHOMY pa3zieny (PM3UKM CTYZeHThI 3alMIIA0T pellieHus CBOMX 3aaHui. 1o
pe3y/bTatam Oece/bl C YUAI[UMCSI TIPeroiaBaTe b MOABOAMTCS UTOT, U OIleHUBAeT 3HAHUS
KaKJI0ro CTy/leHTa M0 JaHHOMY pasZieny (pU3MKU.

KpuTepuu onieHUBaHM.

['my60oKOo ¥ TMPOYHO YCBOWJI MMPOTPaMMHBIN MaTepras, UCUepIibIBatolLe, T0C/Ie/I0BaTe/TbHO, YeTKO
Y JIOTUYECKH CTPOWHO ero MCIO/b3yeT B PeLleHU! 3a/iau, yMeeT TeCHO yBSI3bIBaTh TEOPHIO C
MPAKTUKOM, He 3aTPYyAHSIEeTCS C OTBETOM MPU BUJOU3MEHEHUU 3a/jaHusl. 5
3HaeT MaTepuall, Mo CyILIeCcTBy, U3/1araeT ero. He fomyckaeT CyljeCTBeHHbIX HETOUYHOCTEN B
OTBeTe Ha BOMPOC, NPaBUWIbHO NIPUMeHsIeT TeopeTUUeCKUe M0JI0KeHUs [IPY pellleHUu!
MPAaKTUYeCKUX BOITPOCOB U 3ajlay, BjiajleeT He0OX0AUMBIMU HaBbIKaMU M TPUEMaMH UX
BbITIOJTHEHUS. 4
Nmeet 3HaHMS TO/ILKO OCHOBHOTO MaTepuasa, HO He YCBOWJI ero AieTasei, JoMmyCcKaeT
HETOYHOCTH, HEIOCTAaTOYHO MpaBUIbHbIe (HOPMYIUPOBKH, HapyIlIeHHe JIOTUUeCKOn
MOC/Ie/I0BaTe/IbHOCTH B U3/I0)KEHUM MPOrPaMMHOI0 MaTepuralia, 3 UCIIbIThIBAeT 3aTPYy/JHEeHUS MPU
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BBIMO/IHEHUU MPAKTUYEeCKUX 3a/laHuil. 3
He 3HaeT 3HauMTe/IbHOM YaCTH MPOrpaMMHOI0 MaTepuara, A0MyCKaeT CylljeCTBeHHbIe OLIMOKH,
HeyBepeHHO, C OO/bIIMMY 3aTPYAHEHUSMH BBITIO/IHSIET TIPaKTHUecKre paboTel. 2

6.1.3 cemectp 1 | OneHKa 3HaHMI 110 COOTBETCTBYIOLIIEH TemMe
OnucaHue npoueaypsbl.

17151 yCrieliHOTo OCBOEHUSI TeOPeTUYeCKOro MaTepuara 1o JUCLIUIIIHEe

«®DU3MKa» CTY[EeHTy peKOMeH/yeTCsl U3yUnTh MaTepras NpeAblAyIINX JeKLUi.
[loMa BHMMaTe/IbHO MPOYMTaTh KOHCIEKT JIeKLUi, BHECTH YTOUHEHHs U
[IOTIOJIHEHMs], KOTOpble coXpaHuia naMaTb. CKOppeKTUpPOBaTh MaTepuas 1o
yuebHHKaM U yueOHbIM nmocobusiM. TijaTelbHO BBIBEPUTD MTPaBUIBHOCTD
hopmMyMpoBOK, rpavKoB U KOHeUHbIX opmy. Kpome Toro, mpopaboTaTs 1o
yuebHHKaM WK yuyeOHbIM ocoOusiM (cM. «J/IuTepaTypa») MaTepHall MlaHOBOM
JIEKLIUU [J151 JTy4l1ero eé yCBOeHUsl.

[ToaroToBKa K KOJIJIOKBUyMaM

KonnokBuym — 310 bece/ja ripernojaBaresisi CO CTYZeHTaMH C L{eJ/IbI0 BbISICHEHUS

ux 3HaHui. KosnokBuywm (nat. colloquium - pasroBop, 6ecesia) - popma rpoBepku
¥ OLIeHMBAHKS 3HAaHUM yuall[xcsi B CUCTeMe 00pa30BaHusi, IPeMMYIL{eCTBEHHO

B By3ax. (YCTHBII OIpOC).

KosnnokBuym ripefictaBsieT co00¥ MPOBOJUMBIN 10 MHULIMATHBE TPerofiaBaTeist
TIPOMEKYTOUHBI MUHU-3K3aMeH B cepeJjiHe CeMeCTpa, UMeIOLLUil Lie/bio
YMEHBIINUTh CITUCOK TeM, BBIHOCUMbBIX Ha OCHOBHOM 3K3aMeH, U OLIeHUTb TeKYLL[Uil
yYPOBeHb 3HaHUM CTyZieHTOB. CTy/IeHT [J0JDKeH MOATrOTOBUTHCS K KOJIOKBUYMY
CaMOCTOSATE/ILHO: TPOpaboTaTh MaTepuall JeKIUi U JOTIOIHUTD ero, OTBETUTh Ha
TIpe/I/IOXKeHHbBIe BOTIPOCHI, UCTIONb3Ys YUeOHYI0 TUTepaTypy ¥ MH(OPMAaLMOHHbIE
VICTOYHMKU. B X0/le KO/IJIOKBHyMa MOTYT Tak>Ke [IPOBepsIThCS MPOEeKThI, peepaTsl U
Jpyrye MCbMeHHbIe paboThl yuanuxcs. OneHKa, oyyeHHas Ha KOJIJIOKBUYMe,
MOJKeT BJIMSITh Ha OL|eHKY Ha OCHOBHOM 3K3aMeHe. B HeKOTOpBIX ciyuasx
Tipero/iaBaTe/ib BLIHOCHUT Ha KOJIZIOKBUYM BCe TIPOM/ieHHbIe TeMbl U CTy/IeHT, KaK Ha
WUTOrOBOM 5K3aMeHe, 110/lyyaeT eJMHCTBEHHYO OL[eHKY, UYILYIO B 3auUeT I10
JUCLIATIIAHE.

KonnokBuym sB/isieTCs TeKYL{UM PEMTHHIOBBIM KOHTPOJIEM 3HaHUU 110 pa3/IMuHbIM
paszenam AUCLUIUIMHBI «PU3KKa».

KpuTepuu onieHUBaHMA.

XapakTeprCTUKa OTBeTa O1ieHka

['my60KO ¥ MPOYHO YCBOWJI MMPOTPaMMHBIN MaTeprasl, UCUepITbIBAOILIE, TT0C/Ie/I0BaTe/TbHO, YETKO
Y JIOTUYEeCKH CTPOMHO ero u3JaraeT, yMeeT TeCHO yBsi3bIBaTh TEOPUIO C TIPAKTUKOMU, He
3aTPYJHSETCS C OTBeTOM IIPU BUJOM3MEHEeHUH 3a/jlaHusl. 5

3HaeT MaTepual, Mo CyIleCcTBy U3iaraet ero. He fiomyckaeT CyljecTBeHHbIX HETOUHOCTEN B
OTBeTe Ha BOMNPOC, MPaBWIbHO MPUMeEHsIeT TeOpeTUUeCKHUe MOJI0KeHNs IPU pellieHUur
MPAKTHUUECKUX BOTIPOCOB U 3ajiay, B/ajieeT He0OX0ANMBIMU HaBbIKaMH U TIPUEMaMU UX
BBITIOSIHEHUS. 4

NmeeT 3HaHUS TOJILKO OCHOBHOTO MaTepuasia, HO He YCBOWJI ero fieTajiei, oMmycKaeT
HETOYHOCTH, He/IOCTAaTOYHO MpaBUIbHbIe (HOPMYIUPOBKH, HapyIlIeHHe JTOTUUeCKOoM
MOC/1e/J0BaTe/IbHOCTU B M3J/I0)KEHUW NPOrPaMMHOI0 MaTepurasa, 3 UCTIbITbIBAaeT 3aTPyAHEHUs Py
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BBIMO/IHEHUU MPAKTUYEeCKUX 3a/laHuil. 3
He 3HaeT 3HauMTe/IbHOM YaCTH MPOrpaMMHOI0 MaTepuara, A0MyCKaeT CylljeCTBeHHbIe OLIMOKH,
HeyBepeHHO, C OO/bIIMMY 3aTPYAHEHUSMH BBITIO/IHSIET TIPaKTHUecKre paboTel. 2

6.1.4 cemectp 1 | YcTHBII onpoc
OnucaHue npoueaypsbl.

Y CTHBIN OMpOC MPOBOAUTCS Ha UTOTOBOM 3aHSITUU T10

orpezie/ieHHOMY pa3zeny (GU3UKU. YUacTBYIOT B OMPOCe BCe MPUCYTCTBYIOLIHE
CTY/IeHTbI Ha IaHHOM 3aHsTHUM. Ha 0[JvH BOTIpPOC OmnpalirBaeTcsi HECKObKO
CTYZIEHTOB, KaXK/IbIii MOKET JJOTIOJTHUTb, UCTIPAaBUTb, 00BSICHUTB, IaTh Oosee
TOJTHbIM OTBeT. B KOHLIe 3aHSTUs TIO/IBOJIUTCSI UTOT, U OLIEHUBAIOTCS 3HAHUS
Ka)KJI0ro CTy/IeHTa 10 JAaHHOMY pasfieny (pU3UKU.

KpuTepuu onjeHUBaHMA.

I'my6oKo ¥ MPOYHO YCBOW/I TIPOTPaMMHbBINA MaTepyaJi, UCUepIibIBatollle, 1oc/ie/joBaTe/lbHO, YeTKO
Y JIOTUYECKH CTPOMHO ero M3JiaraeT, yMeeT TeCHO yBSI3bIBaTh TEOPUIO C MTPAKTHUKOMW, He
3aTPYJHSETCS C OTBETOM MPU BUJOU3MEHEHUM 3a/laHusl. 5

3HaeT Marepual, Mo CyILecTBy, U3iaraeT ero. He fomyckaeT CyijeCTBeHHbIX HETOUYHOCTEN B
OTBeTe Ha BOMPOC, MPaBU/IbHO TIPUMEHSIET TeOpeTUYeCKUe MOJIOXKeHHUs! TIPU pellieHur
MPAaKTUYeCKUX BOIMTPOCOB U 3a/lay, Bjia/leeT He0OX0AUMBIMU HaBbIKaMU M TIPUEMaMH UX
BLITIOSTHEHUS. 4

Nmeet 3HaHUS TOJILKO OCHOBHOTO MaTepHasa, HO He YCBOWJI €ro JieTajieu, JoMmyCKaeT
HeTOYHOCTH, HeZIOCTaTOYHO TMpaBU/IbHbIe ()OPMY/TMPOBKH, HapyllleHue JI0ruuecKou
MOC/Ie0BaTe/IbHOCTH B U3J/I0)KEHUM MPOrPaMMHOI0 MaTepurala, 3 UCIbIThIBAeT 3aTPY/JHEeHUS MPU
BBITIOJIHEHUM MPAaKTUUeCKUX 3alaHui. 3

He 3HaeT 3HauMTe/ILHOM YaCTH NMPOrPaMMHOI0 MaTepuara, 0MyCKaeT CyIleCTBeHHbIe OLIHOKH,
HEYBEepeHHO, C O0/BIIMMH 3aTPYJHEHUSIMH BBITIO/IHSIET TIPAKTUUeCKHe paboThl. 2

6.1.5 cemecTp 2 | Y cTHBIN onpoc
OnucaHue npoueaypsbl.

Y CTHBIN OMPOC MPOBOAUTCS HA UTOTOBOM 3aHSITHUU 110

oripejie/ieHHOMY pa3zieny ¢GU3MKH. Y4acTBYIOT B OTPOCe BCe MPUCYTCTBYIOIIMEe
CTYZIeHThI Ha JJaHHOM 3aHATHUH. Ha 0JJiH BOMPOC OMparnivBaeTcsi HECKOJIBKO
CTYZIEHTOB, KaXK/IbIi MOKET JJOTIOJIHUTb, UCTIPAaBUTb, 00BSICHUTB, JIaTh Oosee
TIOJTHBIN OTBeT. B KOHIIe 3aHSATHS MTOIBO/IUTCS UTOT, U OLIEHUBAFOTCS 3HAHUS
KaXK/IOTO CTy/leHTa T0 JJAHHOMY pa3fienly pu3uKu.

KpuTepuu onieHUBaHMA.

['my6oKo ¥ NMPOYHO YCBOWJI IMPOrPaMMHBIN MaTepHras, UCUepIibIBarolLle, 10c/e/i0BaTe/TbHO, YeTKO
Y JIOTUUeCKH CTPOMHO ero u3jaraeT, yMeeT TeCHO YBSI3bIBaTh TEOPHIO C TIPAKTUKOU, He
3aTpPy/iHSITCSI C OTBETOM IPU BU/IOM3MEHEHUM 3a/laHus. 5
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3HaeT Marepual, Mo CyILecTBy, U3iaraeT ero. He fomyckaeT CyijeCTBeHHbIX HETOUYHOCTEN B
OTBEeTe Ha BOMPOC, MPaBU/IbHO TIPUMEHSIET TeOpeTUYeCKUe MOJI0KEeHHUs TIPU pellleHur
MPAaKTUYeCKUX BOIMTPOCOB U 3a/lay, Bjia/ieeT He0OX0AUMBIMU HaBbIKaMHU M TIPUEMaMH UX
BBLITIOSTHEHUsS. 4

Nmeet 3HaHMS TOJILKO OCHOBHOTO MaTepuasa, HO He YCBOWJI ero JieTajleu, JOMmyCKaeT
HeTOYHOCTH, HeZIOCTaTOYHO TpaBU/IbHbIE ()OPMY/TMPOBKH, HapyllleHHe JIoruuecKou
MOCJ/Ie0BaTe/IbHOCTH B U3J/I0)KEHUH MPOrPaMMHOI0 MaTepurala, 3 UCIIbIThIBAeT 3aTPY/JHEeHUS MPU
BBITIOJIHEHUM MPAaKTUUeCKUX 3alaHui. 3

He 3HaeT 3HauMTe/IbHOM YaCTH NMPOrPaMMHOI0 MaTepuara, 0MyCKaeT CyIleCTBeHHbIe OLIHUOKH,
HEYBEepeHHO, C OO/BIIMMH 3aTPYJHEHUSIMU BBITIO/IHSIET TIPAaKTUUECKHe paboThl. 2

6.1.6 cemectp 2 | OTuer no 1abopaTopHoii padore
OmnucaHue npoueaypsbl.

3amuTa 1o s;abopaTopHO¥ paboTe BK/IIOYAET Crieyolee:

= COCTaBJIEHHE NMMCbMEHHOTO 0TUEeTa;

= 3aK/TFOUMTE/IbHOE cobece/loBaHKe CTYZeHTa C Mpero/jaBaTesieM 1Mo pe3ysbTaTaM
paboThI ¥ BBIBOAM.

O6paboTKa pe3y/bTaToB, MOJYUYEHHBIX TIPH BBITIOJTHEHUH PabOoThI,
OCYIIIECTBJISIETCS B COOTBETCTBMU C PEKOMEH/IALIUSIMU, M3/I0’KEHHBIMU B
PYKOBO/ICTBe K j1abopaTopHOii paboTe.

Ha Ka)k/[oM 3aHSITHU CTYZEHT OTUMTBIBAETCS TI0 MpeblAyIieli pabore (3amuTa),
TIO/TyYaeT AOMYCK K OUepeHOUM paboTe U BHITIO/HSET eé.

KpuTtepun oueHuBaHus.

['my60KO ¥ TMPOYHO YCBOWJI MMPOrPaMMHBIN MaTepras, UCUepIIbIBAOLIE, TT0C/Ie/I0BaTeTbHO, YeTKO
Y JIOTUYEeCKH CTPOUMHO ero u3JiaraeT, yMeeT TeCHO yBsi3bIBaTh TEOPUIO C TIPAKTUKOMU, He
3aTPYZHSETCS C OTBeTOM IIPU BUJOM3MEHEeHUH 3a/jlaHusl. 5

3HaeT MaTepual, Mo CyIleCTBy U3iaraeT ero. He fiomyckaeT CyljecTBeHHbIX HETOUHOCTEN B
OTBETe Ha BOMNPOC, MPaBWIbHO MPUMEHsIeT TeopeTUUeCKUe MOJI0KEeHUs IPU pellieHur
MPAKTUUECKUX BOTIPOCOB U 3ajiay, B/ajieeT He0OXOANMBIMU HaBbIKaMH U TIPUEMaMU UX
BBITIOSIHEHUS. 4

NmeeT 3HaHUS TOJILKO OCHOBHOTO MaTepuasia, HO He YCBOWJI ero fieTajieid, oMmycKaeT
HETOYHOCTH, He/IOCTAaTOYHO MPaBUIbHbIe (HOPMYIUPOBKH, HapYIlIeHHe JTIOTUUeCKOou
MOC/1e/J0BaTe/IbHOCTU B M3J/I0)KEHUU NPOrPaMMHOI0 MaTepurasa, 3 UCTIbITbIBAeT 3aTPyAHEHUS MPU
BBITIOJIHEHUH MPAaKTUUeCKUX 3alaHUM. 3

He 3HaeT 3HauMTeTbHOM YaCTU ITPOrPaMMHOTO MaTepHaa, A0IMyCKaeT CyIleCTBeHHbIe OIIUOKHU,
HEeYBepeHHO, ¢ O0JIBIIMMY 3aTPyTHEHUSIMU BBITIO/THSIET TTPAKTUUeCKre paboThl. 2

6.1.7 cemectp 2 | Pedpepar
OnucaHue npoueaypsbl.

CryzeHT BbIOMpaeT U3 CIIMCKa TeM JJIsl HanrcaHus pedepaToB 10 Gu3vKe Ha3BaHUE TeMBbI JJis1
cBoero pecdepara. B TeueHnu ofHOM IBYyX HeJieslb OH NULLeT paboTy odopmiisist eé B me4aTHOM
BU/Ie, PaCKpBbIBasi TeMY, SIPKO, 110C/Ie/J0BaTe/IbHO U HAIJIZHO U C TIpHB/IeYeHHeM yueOHOro
TeOpeTUUYeCKUX CBe/IEHHI U3yUMB PacCMaTprBaeMblii Borpoc. 1o pe3ynbraTam Gecepl C
YUall[IMCsl UM €T0 BBICTYII/IeHUs Tlepe/i APYTUMH CTyJleHTaMy paboTa OL{eHUBaeTCst
TperiofiaBaTesieM.
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Kpurepumu onjeHuBanus.

['1y60KO ¥ MPOYHO YCBOW/I BBIOpaHHYIO /1J1s1 pedepaTta TeMy, UCUEPITLIBAIOIIIE,
1oc/ieZloBaTelbHO, YeTKO U JIOTUYeCKH CTPOMHO ero UCMOo/b3yeT B aHaIu3e OCTaBIeHHOT0 B
paboTe BOIpOCa, yMeeT TECHO YBSI3bIBaTh TEOPHUIO C MPAKTHKOMW, He 3aTPY/HSETCS C OTBETOM TIpH
BU/IOM3MEHEeHUM 3aJjaHusl. 5

3HaeT MaTepuall, Mo CyILIeCcTBy, U3/araeT ero. He fomyckaeT CyijeCTBeHHbIX HETOYHOCTEH B
OTBeTe Ha BOIMPOC, NPaBWIBHO NIPUMeHsIeT TeopeTUUeCKUe M0JI0KeHUs [IPY pellieHu!
MPAaKTUYeCKUX BOITPOCOB U 3ajlay, BjiajileeT He0OX0AUMBIMU HaBbIKaMU M TIPUEMaMH UX
BbITIOJTHEHUS. 4

Nmeet 3HaHMS TOJILKO OCHOBHOTO MaTepuasa, HO He YCBOWJI ero AeTasei, JoMmyCcKaeT
HETOYHOCTH, HEIOCTAaTOYHO MpaBU/IbHbIe (HOPMYIUPOBKH, HApYIlIeHHe JIOTUYeCKOn
MOC/Ie/I0BaTe/IbHOCTH B U3J/I0)KEHUM MPOrPaMMHOI0 MaTepurala, 3 UCIIbIThIBAeT 3aTPYy/JHEeHUS MPU
BBITIOJTHEHUU MPaKTUYeCKUX 3a/JaHuM. 3

He 3HaeT 3HauMTe/IbHOM YaCTH MPOrPaMMHOI0 MaTepuara, 0MyCKaeT CyIleCTBeHHbIe OLTHOKH,
HeyBepeHHO, ¢ O0/IbIIMMY 3aTPy/JHEHUSIMU BBITIO/IHSIET TTPAKTUYeCcKre paboThl. 2

6.1.8 cemecTp 2 | Pemienue 3agau
Omnucanue npoueaypsl.

Yuamuymcst npe/ijiaraeTcst pelvTh UHAWBUAYaIbHbIA Habop u3 6-10 3a/1aHuii /15 BBITIO/THEHWS B
MMCbMEHHOM BH/le B TeTpaJsix K OKOHUaHUIO U3yueHUsi orpeenéHHoro paszena ¢pusuku. Ha
WTOTOBOM 3aHSITUM MO

orpefie/ieHHOMY pa3zieny (PM3UKM CTYZeHThI 3alMIIA0T pelleHus CBOMX 3a/aHui. 1o
pe3y/bTatam Oece/bl C YUAI[UMCSI TIPeroiaBaTe b TOABOAMTCS UTOT, U OIleHUBAeT 3HAHUS
Ka)KJI0ro CTy/leHTa M0 JaHHOMY pasZieny (pU3MKU.

KpuTepuu onieHUBaHMS.

I'my6oKo ¥ MPOYHO YCBOWJI MPOTPaMMHBIN MaTepyras, UCUepIibIBatolLle, T0C/Ie/I0BaTe/TbHO, YeTKO
Y JIOTUYECKH CTPOMHO ero MCIO/b3yeT B PELleHUU 3a/iau, yMeeT TeCHO yBSI3bIBaTh TEOPHIO C
MPAKTUKOM, He 3aTPyAHSIEeTCS C OTBETOM MPY BUJOU3MEHEHUU 3a/jaHusl. 5

3HaeT MaTepual, Mo CyILIeCcTBy, U3/araeT ero. He fomyckaeT CyljeCTBeHHbIX HETOYHOCTEM B
OTBeTe Ha BOIMPOC, NPaBUWIBHO NIPUMeHsIeT TeopeTUUeCKUe M0JI0KeHUs [IPY pellieHu!
MPAaKTUYeCKUX BOITPOCOB U 3a/iay, BjiajieeT HeoOX0AUMBIMU HaBbIKaMU M TTPUEMaMH UX
BbITIOJTHEHUS. 4

Nmeet 3HaHMS TOJILKO OCHOBHOTO MaTepuasa, HO He YCBOWJI ero AieTasiei, JoMmyCcKaeT
HETOYHOCTH, HEIOCTAaTOYHO MpaBU/IbHbIe (HOPMYIUPOBKH, HApYIlIeHHe JTIOTUYeCKOn
MOC/Ie/I0BaTe/IbHOCTH B U3J/I0)KEHUM MPOrPaMMHOI0 MaTepurala, 3 UCIbIThIBAeT 3aTPy/JHEeHUS MPU
BBITIOJTHEHUU MPaKTUYeCKUX 3a/JaHuM. 3

He 3HaeT 3HauMTe/ILHOM YaCTH NMPOrPaMMHOI0 MaTepuara, 0MyCKaeT CyIleCTBeHHbIe OLTUOKH,
HeyBepeHHO, ¢ O0/IbIIMMY 3aTPy/JHEHUSIMU BBITIO/IHSIET TTPAaKTUYeCcKre paboThl. 2

6.2 O1jeHOYHBbIEe Cpe/CTBA J/Is1 MPOBe/ieHUsl MPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kputepun u cpeacrBa (MeToJbl) OLIEHMBAHUA WHJUKATOPOB [JOCTH)KEHUSA
KOMIIeTeHI[UY B PaMKaX MPOMe)XyTOYHOU aTTeCcTaljuu
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NupukaTop JoCcTHXXKeHMs
KOMIIeTeHI[M U

Kpurepumu oneHuBanus

CpeactBa
(MmeToabBI)
OLIeHUBaHHSA
MPOMe)KYTOYHOM
aTTecTanuu

OIIK OC-1.2

3HaeT U TPaMOTHO  HCIIOJb3yeT
TEOpeTHUeCcKnii MaTepHaj Kypca o0ieit
¢busukd.  BeimomHWI M 3allUTHI
nabopaTopHbIe paboThI [Mpommén
KOMIIbIOTEPHOE KOHTPOJIbHOE
TectTupoBaHue. Cran  KOJIJIOKBUYMBI.
Ymeer pemnath 3ajgaud. OTBeuaeT TMpU
ycTHOM ompoce. Mcnonb3yer 3HaHUS
(bU3MKU B TPaKTUUeCKOW [esiTe/IbHOCTH
MpU  pelleHuH Ppas3/luuHbIX 3aJad B
rpodeccroHa bHOM JlesATe/TbHOCTH

SIcHO O0OBsicHsIeT xapakTep TIOBeJeHUs

¢u3nyecKUx CUCTeM C TpUMeHeHUeM

BOKHEUILIMX TeopeM (PU3MKM U UX

C/e/ICTBUM.

O11eHKa 5:

OOyuarouuiicsi  BBISIBUIT ~ yBepeHHbIe

3HaHWsI ~ TIPOrPaMMHOTO  MaTepuaina,

YCHeLIHO BBINOJHWI 33JlaHus, YyMeeT

CUCTEMATHU3UPOBaTh paHee W3yUYeHHbIN

MaTepuail. [IpaBubHOCTH OTBETOB

cocrassieT 80-100%.

OrjeHKa 4:

OO6yuarormiics 3HaeT OCHOBHbIE

MOJIOKEHUs]  TeM, YCBOWI  y4yeOHbI

MaTepuari,

B/IafleeT TePMUHOJIOTHEN, HO
JIOTlyCKaeT  He3HauuTe/bHble
oumbku. [IpaBUIBHOCTE OTBETOB

COCTaBJIsIeT 60-80%.

Ouenka 3:

OOyuaroluiicss TIOHMMaeT OCHOBBI, HO

JIOTyCKaeT orpe/ie/leHHble HeTOUHOCTU U

rpo6etbl.

[IpaBUIBHOCTLOTBETOBCOCTaB/IsAeT40-

60%.

OrjeHKa 2:

OOyuarolMiics UCTBITHIBAET Cepbe3Hble

npobieMbl B 3HaHUSIX, ObUIM [IOTYIIIEHBI

MIPUHLUNHAJIbHBIE OLIMOKH,

HeIlOHWMaHe OCHOB BOIpOCa.

[IpaBU/IBHOCTL  OTBETOB  COCTaBJIsIeT

MeHee 40%

DJK3aMeH
JK3aMeH

OIIK OC-1.6

3HaeT U TPaMOTHO  MCIIOJIb3yeT
TeOpeTHUeCKWi MaTepvana Kypca o0ieid

JK3aMeH; JK3aMeH

24




¢usukn.  BemosHWn W 3alUTHI
naboparopHbIe paboThI [MTpormén
KOMITBIOTEpHOE KOHTPOJIbHOE
tectupoBanue. Cpan  KOJUIOKBUYMBI.
YMeer pemath 3azaud. OTBeuaeT Ipu
YCTHOM ormpoce. VIcronb3yeT 3HaHUS
¢GU3UKN B TPAKTUUECKOW JeATe/bHOCTH
NpU  pEIIeHWH Pa3/UuHbIX 3ajau B
ripoeccroHaNbHOM JlesiTeTIbHOCTH

SIcHO O0OBsICHSIET XapakTep TIOBeJeHUs
(bU3MUYecKUx CuCTeM C TIpUMeHeHueM
BO)KHEUIINX TeopeM (U3MKU U UX
Cle/ICTBUIA.

Ouenka 5:
OOyuvaromuiicss  BBISBU ~ yYBePEHHbIE
3HaHWSI ~ TNPOrPAMMHOrO  MaTepuasna,
YCIEeIIHO BBLITIOJIHWI 3aJaHusl, yMeeT
CHCTEeMaTHU3UpOBaTh paHee U3y4YeHHbIU
Marepuarl. [IpaBULHOCTE ~ OTBETOB
cocrassseT 80-100%.

Ouenka 4:
OOyuaronuiics 3HaeT OCHOBHbIE
TIOJIOKEHUsST ~ Te€M, YCBOWI  y4eOHbIN
MaTepuar,

B/IafieeT TEPMHHOJIOTHEH, HO

JIOTlyCKaeT  He3HauMTe/bHble
oKy, TIpaBU/ILHOCTE OTBETOB
COCTaBJIsieT 60-80%.
Onenka 3:
OOyuaroluiicss TIOHMMaeT OCHOBBI, HO
JIOTyCKaeT orpe/ie/ieHHble HeTOUHOCTU U
ripobetbl.
[TpaBU/IbHOCTLOTBETOBCOCTaB/sIT40-
60%.
Ouenka 2:
OOyuaroLMiiCs UCTIHITHIBAET CePbe3HbIe
npobieMbl B 3HaHUSIX, ObUTU [IOMYIL€HBI
MIPUHLUIHAAJIbHBIE OIIMOKH,
HeMOHWMaHHe OCHOB BOMpOCa.
[IpaBUIBHOCTL ~ OTBETOB  COCTaBJIAeT
MeHee 40%

6.2.2 TunoBble OI|eHOUYHbIE CPeACTBA MPOMEXXYTOYHOM aTTecTaliu

6.2.2.1 Cemectp 1, TumnosBble oLjeHOYHBIE CPeCTBA /ISl IPOBe/JeHUs 3aueTa 10
AUCLMIIUHE

6.2.2.1.1 Onucanue npoueaypsl
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CTyzeHTbI BBITIOJIHSIOT /1a00paToOpHbIe PabOThI, PeIIaloT MPaKTHUYeCKHe 3ajaud 10 TIPOUeHHbIM
paszienam, CZlaloT KO/VIOKBUYMBI, 3allULLal0T pedepart, Moay4yatoT BOMPOCHI Ji/1s1 TOATOTOBKH,
MIPOXO/AT KOMITbIOTEPHOE TeCTUPOBaHUe I10 MPOMeHHbIM pa3zienaM. [Ipy HeBbINOHeHUH YacTH
3a/laHUi, HeOOXOMMBIX ZIJIs TIOTyUeHUst 3aueTa, JI0TIOJTHUTeTbHO 3a/1at0TCs BOTIPOCHI T10
HeC/JaHHBIM TeMaM M3 CITUCKa «Bompock! K 3aueTy». Bompock! K 3aueTy [0/KHBI OLeHUBATh He
TOJILKO 3HaHUSI, HO U YMeHUsl, HaBbIKU U CTereHb CHOPMUPOBAHHOCTU KOMIIeTeHIIUH,
CITOCOOHOCTH MCTI0/IBb30BaTh OCHOBHBIE 3aKOHBI (PU3MKH B MPOGeCCHOHATBEHOM [1eSITeTbHOCTH B
TeOpPeTHYeCKOM U IKCTIepUMeHTalbHOM HcciefioBaHuU. [103TOMy, K TeOpeTHYeCKUM BOTIPOCaM

J00aBJISAIOTCS M TIPAKTUUECKHe 3a/1aui

IIpvimep 3agaHus:

1. ChopmynupyiiTe TiepBoe Hauaao TepMOAMHAMUKH. Kak BBITISIAUT €ro 3aruch AJis
M30X0pPHUYeCKOro rporecca B rase? [ Apyrux u3ornpoLeccos?
2. Kak onpefiensieTcsi BHyTPeHHsIsl SHEPTUsI CUCTeMbI? 3alUIINTe BbIpaXkeHue [1Jis1 BHyTpeHHe

SHEPruu ruaeajabHOIo r'a3d.

3. Uro Takoe uuc/I0 cTereHeit cBob6ob? Kak oripesiensieTcsi 3T0O UKCIO AJIst OJJHO-, ABYX- U

TPpeXaTOMHBIX MO]IEKyJ'I?

4. UTo Ha3bIBaeTCs y/1e/TbHOW U MOJISIPHOU TEIJIOEMKOCTSIMU?

5. Kakue ¢usnueckue BenmmurHbl 0003Hauar0Tcst 3HakamMu CP u CV? KakuMm ypaBHeHHEM
OMMCBIBAETCs CBA3b MeXXAy HUMU? Kakue 3aKOHbI UCTTI0/Ib3YIOTCS TIPY BBIBOJIE 3TOr'0 YpaBHEHUSA?
6. Kakoii riporjecc Ha3bIBaeTCst H30TepMUUecKuM? 306apuueckumM? V30X0pruuecKum?
AmrabaTrueckuM? 3arvIuTe YPaBHEHUS] COCTOSTHUS /IS STUX MPOLIECCOB.

7. 3anuiIuTe TIepBOe Hayasi0 TepMOJUHAMUKU JIJisi BCEX U30TPOLIECCOB | [/ afitabaTiyeckoro

npoliecca.

8. 3armiuTe BTOpPO€ Ha4d/I0 TepMOJWHAMHUKH. B UEM €I'0 OT/IMYKME OT [IepBOro Haudajid

TepMOJVHAMUKU?
9. Uto onpepessieT SHTPONUS CUCTEMBI?

10. Kak u3MeHsieTCs1 BeJIMUMHA SHTPOITUM B 00pPaTUMBIX ¥ HEOOPAaTUMBIX TTPOIieccax?
11. OO6BsSICHUTE CTaTUCTUUYECKUH W TEPMOJUHAMHUYECKHH CMBIC/T SHTPOTHH. _

6.2.2.1.2 Kpurepuu orjeHuBaHUsA

3auTeHo

He 3auTeHo

YcBoun TeopeTryecKuid MaTepua
TIPOIeHHBIX pa3/iesioB Kypca o01ijeit pusmku,
yMeeT ero Ms3jaraTh U yBsI3bIBaTb TEOPHIO C
MIPAKTUKOM, He 3aTPYAHSeTCs C OTBETOM MpH
BU/IOM3MeHeHUH 3a/laHusi. B cpok npozenaHbl
U 3alluileHbl 1abopaTopHblie paboTel. CaHbl
KOJITIOKBUYMBI. Criocob€eH MCIoIb30BaTh
CrieLiMaM3upoOBaHHbIe 3HaHUS B 00/1aCTH
¢hu13uKM B MpodeCcCUOHANIBbHOM /leaTeTbHOCTH.

He 3HaeT 3HauuTe/NbLHOM YacTH
TIPOrPaMMHOTO MaTepuasa, He BBITIOTHUII
nabopaTopHble paboThI, He TPOH/IeHBI
KOMITbIOTEPHbIE TECTUPOBAHUS T10
3a/laBaeMbIM TeMaM, He CZIaH KOJVIOKBUYM

6.2.2.2 CemecTtp 2, TunoBbie OL[eHOUHbIE CPeACTBA /I IPOBejeHHsI YK3aMeHa 110

AUCHHMITUHE

6.2.2.2.1 OnucaHue npoueaypsbl




B 3K3amMeHarMoHHbIe OW/IeThI, BK/TFOUEHBI /IBa TEOPETUUYEeCKUX BOTIPOCA U 3afiaua HaripaB/ieHHbIe
Ha TIPOBepPKY 3HaHWI TeOpUHU U TIPUMEeHeHre WX [IJisl pellieHUs MPaKTUUeCKuX 3aziau
00ecreunBarIUX OCBOEHHUE AUCIUTIIAHBIL.

IIpymep 3aaHus:

O6pa3er| 5K3aMeHaIMOHHOTO O1ieTa, UTOTOBOTO TeCTa U T.[.
NpkyTtckuii HarmoHanbHbil ViccnenoBarenibckuii TeXxHUUeCKUit Y HUBEPCUTET

OK3aMeHalMOHHbIN outeT Ne 7

0 AUCLIUTUIHE «PU3MKa»

HaripaBneHnuve moAgroToBKuU:

1. MarnutHoe 1osie B BeljecTBe. [Ipupoza ¢deppomartetusma. TUMbl MarHeTHKOB.
fABneHvie MarHUTHOTO rTUcTepesrca. KospuurreHas cuia. @eppuThl.
2. [Tonspusanys 1Ipy oTpakeHUH U rpesiomsieHnu cseta. [lonspusaropsl. I1pusma

Hukons.Ctora CtosieToBa. 3akoH bproctepa. 3akoH Mantoca. [Ipumenenue 3¢ deKkToB

MoJiipr3aliiv CBeTa.

3 YpaBuenue llIpegunrepa B o61ijeM u cTaiiioHapHoM Buie. CoOCTBeHHBIe

GyHKIUM U
3ajaua:

COOCTBEHHbIe 3HAUEHUSA

OHeprus 1okost mroHa 140 M»3B. YacTturie cooOuumM KHHeTUYeCcKyto 3Hepruto 28 MsB. Ha
CKOJIBKO TIPOLIEHTOB MU3MEHU/ICS] TIepUO/, N0J1ypacraZia MoHa?

Bbunet cocraBsu: JIunmosuenko E.JI.

YTBepxpato:

I.T.H., mpodeccop Konosasnos H.I1..

3aB. Kadepoit pU3MKU [.T.H., Ipodeccop
/ Konosasos H.II./_

6.2.2.2.2 Kpurepuu orjeHUBaHUs

Marepua’l, B CPOK
TIpO/ie/IaHbl U

CYI[eCTBEeHHBIX
HETOYHOCTel B

YCBOWJI €ro JieTane,
He B CPOK TIPO/ie/iaHbI

Y poBieTBopuUTe/IbH
OT1/1MuHO Xopouio o HeypoBiierBopuTe/1bHO
['ny6oko v TpoyHo | 3HaeT marepuarn, 1o | Mimeet 3HaHMs To/BKO | He 3HaeT 3HauUMTeTHLHOMN
YCBOWII CylLleCTBY M3/1araeT OCHOBHOTI'0 YaCTU [POrpaMMHOI0
TIPOMIeHHbIN ero. He gomnyckaer Marepuana, HO He Marepuasa, He

BBITTOJTHUTT
sabopaTopHbie pabOThI,

3alUILeHbI OTBeTe Ha BOIPOC, U 3allMII|eHbI T0 3a/jJaBaeMbIM TeMaM
nabopaTopHbIe B CPOK ITPO/IeTaHbI naboparopHbIe He TIPOM/IeHBI
paboTkl, 110 Y 3allMIIleHbI paboThl, TI0 KOMIbIOTepHbIe
3a/laBaeMbIM TeMaM nabopaTopHble 3a/laBaeMbIM TeMaM TeCTUPOBaHUs UM Ha
TIpOK/IeHbI paboThl, IO TMIPOK/IeHbI He BCe OLIeHKY 3, He CZjaH
KOMIbIOTEPHBbIE 3a/laBaeMbIM TeMaM KOMIbIOTEPHbIE KOJIJIOKBUYM
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TeCTUPOBaHUS Ha TIPOM/IEHBI TeCTUPOBaHUS, CIaH
OLIeHKY 4 U 5, KOMITbIOTE€PHBIE KOJUTOKBUYM Ha
C/laH KOJIJIOKBUYM TeCTUPOBaHUS Ha OLIEHKY
Ha OL[eHKY OLIeHKY 4 , c/laH «y/I0BJIETBOPUTEILHO
«OT/INYHO. KOJIJIOKBUYM Ha », He pellieHbl UK
OLIEHKY «XOPpOLIIO». YaCTUYHO pellleHbI
3a7iaun

7 OcHOBHas yyeOHasA MTEpaTypa

1. Tpodumosa T. U. Kypc dusmku : yue6. nocobue st MHKeHep.-TeXH. Clel[iaJbHOCTel
By30B / T. . Tpocumosa, 2007. - 557.

2. Tpodumora T. U. Kpatkuii Kypc Gpusmku : yuebd. mocobue s By3oB / T. Y. Tpodumora,
2007. - 351.

3. Tpodpumora T. V. CripaBouHMK 1O GU3MKe [/1s1 CTYJeHTOB 1 abutypuentos / T. U.
Tpodumoaa , 2001. - 399, [1].

4. CaBesnbeB. Kypc o6meit ¢prsmky : yuebHoe nocobue i1 BTY30B: B 5 KH. KH. 2 :
OnekTpuyecTBo U Marserusm, 2006. - 336.

5. CaBesbeB. Kypc o6riieit ¢husvku : yuebHoe riocobue f1st BTy30B: B 5 KH. T. 1 : MexaH#HKa,
2006. - 336.

6. SIBopckuit bopuc Muxaiinosruu. CripaBOUYHUK 110 pu3srke / bopuc MuxatinoBud IBOpCcKui,
Amnppeit AutToHoBuu [etnad, 1990. - 622.

7. detnad A. A. Kypc du3uku : yuebHoe rocobue st BTy30B / A. A. letnad, b. M. fBopckutid,
2008. - 719.

8. CuByxuH. OO1MH Kypc ¢hU3MKHY : yueOHOoe mocobue it GU3UYeCcKUX CITel[HabHOCTeH BY30B:
B5T. T. 1: Mexanuka, 2006. - 560.

9. CuByxuH. O01M Kypc ¢hu3MKy : yuebHoe mocobue [jist GU3UUeCKUX CIiel[MaJbHOCTeHN BY30B:
B 5 T. T. 3 : Onekrpuuectso, 2006. - 653.

10. CuByxuH. O611mii Kypc ¢hu3vky : yuebHoe rocobue s Hpr3nueckux crieljdajabHOCTel
By30B: B 5 T. T. 2 : TepmoprHamMuKa 1 MoJieKyJ/isipHas ¢pusuka, 2006. - 543.

11. CuByxuH. Obmuii Kypc ¢pusnku : yauebHOe rocobue st GU3NUeCKUX CrelaTbHOCTeH
By30B: B 5 T. T. 5 : AToMHas u siiepHast ¢pusuka, 2006. - 782.

12. CuByxuH. O61mi Kypc ¢hu3vky : yuebHoe rocobue st GrU3nUecKux CrieldaabHOCTel
By30B: B 5 T. T. 4 : Onrtuka, 2006. - 791.

13. CHopHUK 3ajau 110 00111eMy Kypcy (U3MKH : TepPMOIMHAMUKA U MOJIeKyJ/IsipHasi pu3MKa / pef.
. B. CuByxuH, 1976. - 204.

14. Upogoe 1. E. MexaHuka. OCHOBHBIE 3aKOHBI : yue0. mocobue st pu3. crieraabHOCTen
By30B / U. E. Upogos, 2007. - 309.
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15. Vipopos 1. E. 3agauu o obieit ¢pusnke : yued. mocobue s By3os / U. E. Vipogos, 2007. -
431.

16. Vpogoe . E. KBanToBas ¢u3srka. OCHOBHbIE 3aKOHBI : yue0. rocobue s By3oB / U. E.
Npopgos, 2007. - 256.

17. BonbkenmreitH B. C. COOpHUK 3ajau 110 00111eMy Kypcy (Gpu3ukH : asist TexH. By3o0B / B. C.
Bonbkentureii, 2007. - 327.

18. Bonbkenmreiin B. C. COopHUK 3afau 110 ob1ieMy Kypcy GU3MKY : [/Is CTy/1eHTOB
TexHUueckrx By30B / B. C. Bonbkeniuretin, 2008. - 327.

19. Bonbkentreiin B. C. CO0pHUK 3a/1au 110 00111eMy Kypcy Gu3uKu [S1eKTpoHHbBIN pecypc] :
yuebHOe mocobue a5t BTy30B / B. C. BonbkeHnmreiis, 1985. - 381.

20. Bce pernenus K "COOpHUKY 3a/1au 110 00111eMy Kypcy ¢usuku" B. C. Bo/bKeHIITeHH / COCT.:
E. H. W3epruna, H. W. ITeTpos, 1999. - 432.

8 lonostHUTE/TbHAs yueOHasi TUTepaTypa U CipaBoOYHast

1. Tpodumosa T. M. KpaTkuii Kypc ¢Hpy3uKU C TpUMepaMu pellieHus 3aja4 : yueb. mocobue / T.
WN. Tpodumoga, 2007. - 277.

2. SIBopckuii b. M. CripaBoUHUK 10 (pU3KKe [ UH)KeHEPOB U CTYAeHTOB By30B / b. M.
SfBopckuit, A. A. letnad, A. K. Jlebezes, 2006. - 1054.

3. detnad. Kypc dusuku : yuebHoe rocobue st By30B: B 3 T. T. 2 : 31eKTpUUeCTBO U
Mmarsetusm, 1977. - 375.

4. Oetnad Kypc ¢dusuky : aas BTy30B: B 3 T. T. 1. : Mexanuka. OCHOBbI MOJIEKY/ISIPHON (DU3UKU
Y TepMogrMHaMuKy, 1973. - 384.

5. xaukomu [yrnac K. ®usuka : B 2-X 1.: [lep. c anri. T. 2. Tlep. FO. A. [Janunosa, A. C.
Hobpocnaeckoro; ITog pea. E. M. Jleiikuna / Jyrnac K. Txankoau, 1989. - 667.

6. J>xankomm dyraac K. ®usmka : B 2 1. T. 1/ yrnac K [)xankomwm; Ilep. c anrn. A. C.
IobpocnaBckoro u ap., 1989. - 653.

7. Bce pemenus k "CO0pHUKY 3aziau 110 obmmemy Kypcy ¢usuku” B. C. BonbkeHmreiin [Tekcr] :
B 2 KH. / 3ajauu perwanv N3epruna E. H., ITetpos H. U. Kx. 1, 1999. - 429.

8. Bce pemienus k "COOpHUKY 3aziau 110 ob61jemy Kypcy ¢usuku" B. C. Bonbkentreiin [Tekcr] :
B 2 KH / 3aauu pewtanv M3epruna E. H., [Tetpos H. 1. K=. 2, 1999. - 587.

9. NpopoB 1. E. DnekTpomarHeTr3aM. OCHOBHbIE 3aKOHBI : yueb. nocobue asis Gpus.
cnenmansHocTelr By30B / U. E. Mpopos, 2007. - 319.

10. Upogoe . E. ®usrka makpocructeM. OCHOBHBIE 3aKOHHI : yueb. mocobue s 3. u
HH)KeHep.-TeXH. creljuaabHoCcTel By30B / U. E. Upoaos, 2006. - 207.

11. Uponoe . E. BosiHoBbIe riporjecchl. OCHOBHBIe 3aKOHBI : yueb. nmocobue / Y. E. Vipozos,
2006. - 263.

9 Pecypcol cetu IHTepHeT
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1. http://library.istu.edu/
2. https://e.lanbook.com/

10 IpodeccuoHanbHBIE 6a3bI JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 IlepeueHb HHAOPMALMOHHBIX TEXHOJIOTHH, JIMIEH3HOHHBIX M  CBO0O/HO
PacpoCTpaHsieMbIX CHeMA/TM3MPOBAHHBIX MPOrPaMMHBIX CPeACTB, MH(OPMAIHOHHBIX
CIIPaBOYHBIX CHCTEM

1. CBoboaHO pacmpocTpaHsieMoe mporpaMMHoe obecrieueHune Microsoft Windows (TToamnucka
DreamSpark Premium Electronic Software Delivery (3 years). Cy6/iuijeH3UOHHBINA /OTOBOP
Ne14527/MOC2957 ot 18.08.16r.)

2. CBobO/THO pacrpocTpaHsieMoe IporpaMMHoe obecrieuenre Microsoft Office

3. CBoboaHO pacripocTpaHsieMoe TiporpaMMmHoe obecrieueHre Microsoft Windows (XP Prof +
Vista Business) rus VLK mnocrtaBka 08_2008

4. CBobozsHO pacrpocTpaHsieMoe TiporpaMMHoe obecrieueHre Microsoft® Office Professional
Plus 2010 Russian Open License Pack No Level Academic Edition

5. CBobosiHO pacripocTpaHsieMoe porpaMMHoe obecrieueHre Microsoft Office Professional Plus
2013

6. CB0OO/IHO pacripocTpaHsieMoe rnporpamMmmHoe obecrieuenrne MATLAB_mnocraBka 2014

7. CBobogHO pacmpocTpaHsieMoe mporpammHoe obecrieueHne PTC Mathcad Professional
_niocraBka 2014

8. CrobomHo pacmpoctpaHsieMoe TmiporpaMMmHoe obecrieuenne PTC Mathcad University
Edition_rocraBka 2014

9. Ceobo/1HO pacrpocTpaHsieMoe rporpaMMHoe obecrieuenre MATLAB_mocraeka 2015

10. CBobogHO pacnpocTpaHsieMoe niporpaMMHoe obecrieyenre ANSYS Academic Multiphysics
Campus Solution 11. iHTepakTiBHas oOyyatoirjasi cuctema 1o obmeii pusuke (MOCud)

12 MaTepI/IaJIbHO-TeXHI/I‘—IeCKOE obecrneuenue AUCIUITI/ITMHBI

1. 1. Ocuunnorpad 4-x KaHanbHbIN 2. YCTaHOBKA A1 U3ydyeHus Judpakiuu 3/1eKTPOHOB
PHYWE 3. YcraHoBka 151 usyuenus 3akoHa MamocaPHYWE 4. IHTepakTBHas cucteMa
/ActivBoard 5. YcraHoBKa /11 u3yueHust 3akoHa usnyuenus Cregana-bonbiivana PHYWE 6.
MoAy/ib MarasvH COnpoTHB/IeHUH 7. YcTaHOBKa AJist ucciaenoanusi Konery Hetorona PHYWE
8. YcraHoBKa /i1 u3yueHUs JUdpaKLMU Ha IIe U PUHIIUIA HeorpeiesieHHOCTH ['elizeHOepra
PHYWE 9. moayne OnipefiesieHre OTHOLLIEHUS 3apsi/ia 3JIeKTpoHa K Macce 10. Mozy/ib
N3yueHue siBneHusi B3auMouHAyKuun 11. VIHTepakTuBHas cuctema /ActivBoard 12.
NuTepakTuBHas cucteMa /ActivBoard 13. ¥YcTaHoBKa /15 u3yueHusi UHTepdepeHIuy CBeTa
PHYWE 14. Ocuunnorpad ueTbipexkaHaabHbIA 15. Moay/b M3yueHue rucrepesuca
(dheppoMarHuTHBIX MaTepuanoB 16. Moaynb V3yueHue BoIHYK/J€HHBIX KosiebaHuii 17.
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YcraHoBKa 151 u3ydeHus abcomtoTHo uepHoro Tesna PITK-11/PHITO Pycyunpubop 18.
YcraHoBKa Jyist usyuenus p-n nepexoga ®I1K-06/PHITO Pycyunpubop 19. JlabopaTopHas
ycraHoBKa "Judpakiys JaekTpoHoB" 20. YcTaHOBKa /1/1s1 U3y4yeHus BHellHero (poTtosddexTa
@IIK-10/PHIIO Pycyunpubop.
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