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1. IlepedyeHs MUIAaHNPYeMBbIX Pe3yJIbTATOB 00y4YeHHS MO0 JUCHHUIINHE, COOTHECEHHBIX €
IJIAHUPYEMBbIMH pPe3y/IbTaTaMH 0CBOCHHs 00pa30BaTe/bHON MPOrpaMMbl

1.1. Ilenu ocBOEHHS TUCITUTLINHBI

LenstMmu OCBOCHMSI IUCIHIUIMHBI SIBISIOTCS (OPMUPOBATH HAYYHOE MHUPOBO33pPEHHUE
OyIyIIero CIEeNHUAINCTa, OOECHEeYNUTh ECTECTBEHHOHAYYHYIO MOJATOTOBKY, ITO3BOJISIONIYIO
YCIIEITHO OCBaMBaTh 00IIENPO(EeCCHOHATBHBIE U CIEHUANbHBIE JAUCHUIUIMHBL MO MPOPHIIIO
CBOEr0 HAIpaBJeHUs, OPUEHTUPOBATHCA B CTPEMHUTEIHLHOM IOTOKE HAYYHOH M TEXHUYECKOU
uH(OPMAIIUN CETOIHSIIHETO JTHS, 3aJI0)KUTh OCHOBY BBICOKOA((HEKTHUBHOH MpodeccnoHATBEHOMI
NESTEIIbHOCTH CIICLUANCTa C UCIHOJb30BAaHUEM COBPEMEHHOTO HAYYHOTO TOTCHIIHAaIa
COBPEMEHHOT'0 00IIIeCTBa.

1.2. B cooTBEeTCTBUHM ¢ BHAAaMH MNPO(HECCHOHAIBLHOW MAEATENbHOCTH, HAa KOTOPHIC
OpUEHTHpOBaHa oO0Opa3oBaTeibHas IPOrpamMma, COJIep)KaHUE JUCLUIUIMHBI  I103BOJIUT
00y4aroIMMCsl pelIaTh cIeyonme NpodeccunoHaNnbHbIe 3a/1a4u:

NPOM3BOJACTBEHHO-TEXHOJI0THYeCKas 1eATEeIbHOCTD!

- OCBOCHHUE U MPUMEHEHHE CPEJICTB aBTOMATHU3UPOBAHHOIO IMPOEKTHUPOBAHUS, Pa3pabOTKH,
TECTUPOBAHUS U COIIPOBOXKIEHUS IPOIPAMMHOI0 00€CIIEUEHMS;

- HCIIOJIb30BAaHME THIIOBBIX METO/AOB JUI KOHTPOJIA, OLEHKH M OOECIeYeHUs KauecTBa
IIPOTPaMMHOM IIPOYKLIAH.

1.3. Komnierenuuu o0yuaromierocsi, popMupyembie B pe3yaIbTaTe OCBOCHHS JUCIUILUIUHBI

B pesynbrare 0CBOCHUS TUCIHUILINHBI Y 00y4aromuxcs (GOPMHUPYIOTCS CIEAYIONINE KOMITETCHITHH:

Kon HaumeHnoBanue KoMneTeHIuu Hanpasnenne moarotoBku
KOMIIETCHIIUH
1 2 3
I1K-3 BJIaJIcHMEM HaBblkaMu ucnodib3oBanus | 09.03.04  «lIporpamMmHas  HHXKEHEPHUI»,
pa3MYHBIX TEXHOJIOTHH pa3paboTKu | HampaBiIeHHOCTh (mpodmis) «Pa3paboTka
MPOrPaMMHOTr0 oOecreueHus IPOrpaMMHO-UH()OPMAIIMOHHBIX CHCTEM»

1.4. IlepedeHb IIaHUPYEMBIX PE3YJILTATOB O0YUYEHHMS [0 JUCHUIUINHE

CpencrBa u
Texnonoruu GOPMUPOBAHUS | TexHOIOTHH
KOMIIETEHIIUH TI0 OIICHKH T10
PGSYJ'II)TaTI)I OCBOCHHS NUCHUITIINHBI
yKa3aHHBIM pe3ynbTaraM | YKa3aHHBIM
pe3yJbTaTam
3naem: JlaGopaTopHbIe 3aHATHS, CobecenoBanue,
IIK-3 MPAKTHYECKUE 3aHATHUSA, TECTUPOBAHUE
- busnueckue OCHOBBI MPOrPaMMHOTO | caMoCTOsITeNIbHAs paboTa
obecrnieyeHus
Ymeem: JlaGopaTopHbIe 3aHATHS, CobecenoBanue,
IIK-3 MPAKTHYECKUE 3aHSATHUSA, TECTUPOBAHUE
- HWCIOJIb30BaTh  Pa3pabOTKH  MPOTPaMMHOIO | caMOCTOsATEbHAs padboTa
obecrnieyeHus
Hmeem npakmuueckuit onvim: JlaGopaTopHbIe 3aHATHSI, CobecenoBanue,
IIK-3 MIPaKTUYECKHE 3aHATHSI, TECTUPOBAHUE
- UCTIOJL30BAaHMS IPOTPAMMHOTO OOeCTIeYeHUs caMoCTOsATeNIbHAs paboTa




2. MecTO TUCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JucuuninHa OTHOCUTCA K BAPUATUBHOW YaCTH.

Ee ocBoenme ocymectusercs B 1, 2, 3 cemecrpax (3aounas ¢opma (dpeBpann)) / 2, 3 u 4

cemecTpax (o4Has ¥ 3a04Has popMma).

Ne HanmenoBanme JUCHUILIMH, OIIPCACIIAOIINX
1/ MCKIUCHUIIJIMHAPHBIC CBA3U

Kon xomrerenmm(ii)

[IpenmecTByOMME TUCIUILIAHBI

1 Maremartunka | OK-7
ITocnenyromuye TUCHUIIIIMHBI
1 CeTH 1 TeJIEKOMMYHUKAITIH | [1K-2

3. O0beM TMCUMILITHHBI B 32a4eTHBIX eIMHUIAX C YKAa3aHHEM KOJMYeCTBA aKaJeMHUYeCKuX

4aC0B, BbIJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4arIuXcs ¢ mpenojaBaresieM (1o
BH/IaM Y4eOHBbIX 3aHATHI) U HA CAMOCTOSITEILHYI0 padoTy

Pacnpez[eneHI/Ie (1)OHI[a BpPCMCHHU I10 CCMECTpaM U B aM 3aHATHH

Bupl 3aHaTHIA ouHast popma 3a04yHas 3a04yHas
oOyueHus dhopma dbopma

o0ydeHus oOyueHus
(bespan)

Hroro Jacos. 288 4. 288 4. 288 4.

3a4eTHBIX €IUHUI] 8 3.e. 8 3.e. 8 3.e.

Jlekumu (dac) 14/14/14 4/4/4 4/4/4

ITpakTryeckue (CEeMUHAPCKHUE) 14/14/14 4/4/4 4/4/4

3aHATHUSA ("ac)

JIaboparopHbie paboThI (dac) 10/10/12 21212 21212

CamocrosTenbpHas pabora 43/70/5 89/94/53 89/94/53

(dac)

Kypcogoii mpoekt (pabota) - - -

(+;')

DK3aMeH, CeMeCTp /Jac. 2127, 4127 1/9, 3/9 2/9, 4/9

JndepeHrpoBaHHBIN 3a4eT, 3 2/4 3/4

ceMecTp

Kontponbnas padota, cemectp - 1,23 2,3,4

4. Coep:xkanue IUCHUILIUHBI, CTPYKTYPHMPOBAaHHOE N0 TeMaM (pa3jejiaM) ¢ YKa3aHueM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJeMHUYeCKHX YaCOB U BU/IOB YUYeOHBIX 3aHATHI

4.1. Conep:xaHue TUCHMILINHBI

No Pa3gen nucimMmiInHbl
/1

paboTy CTyIEeHTOB U
TPYIOEMKOCTH (B
aKaJIeMHMYECKHX Yacax)

Bunel yaeOHBIX 3aHATHH, CpencrBa u
BKJTIOYAs] CAMOCTOSITEIIbHYIO TEXHOJIOTUH

OLICHKH
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2/1/2 cemectp

Tema 1. OcHoBBI Kaaccuueckoit | 2/-/- | 2/1/1 | 2/1/ | 7/14/14 Ormpoc 1o
MEXAaHUKH. 1 KOHTPOJILHBIM
IloHsaTHE COCTOSHHSA B KJIACCHYECKOM BOIIpOCaM.
MCXaHHKeE. Croco0sl  OIMCcaHus 3ammra OT4ETOB
MEXaHHYECKOTO  JBIKCHHSA.  3aKOH 110 J1a0OPaTOPHBIM
JBIDKCHUS MaTepHaIbHOH TOYKH. paboram
Ckopocts m yckopenuwe. KunHemarnka
TBEPAOTO Tela.
Tema 2. Huuamuka | 3/1/1 | 2/1/1 | -/-/- | 7/15/15 Omnpoc o
MOCTyNaTeJIbLHOI0 JABHJKEHUS KOHTPOJIbHBIM
TBEpPAOro Teja. BOIIPOCAM.
IIpuHiun oTHocuTenbHOCTH [ anunes.
3aKOHBI HsroToHa, YpaBHEHHSA
IBIKeHUs. PaboTa, 3HEPTHs ¥ UMITYJIbC.
3aKOHBI ~ COXpaHEHWs  HMITyldbca U
SHEPTHUH.
Tema 3. JMuuamuka | 2/1/1 | 4/2/2 | 4/1/ | 7/15/15 Omnpoc o
BpaliaTeJIbHOIo JBUKEHU A 1 KOHTPOJIbHbIM
TBEpPAOro Teja. BOIIPOCAM.
VYpasaenue MoMeHTOB. OCHOBHOM 3aKOH 3arura OTYETOB
JUHAMUKH BpallcHHUSA TBEpAOIro TeJia o HaGOpaTOPHHM
BOKPYT HENOABM:KHOW ocH. MoMeHT paboTtam
MHEpPIUH Tena. 3aKOH COXPaHECHUs
MOMEHTa HMMIynbca. ['mpockonmdeckuit
3¢ exr.
Tema 4. Duementsl | 1/-/- 2/-I- | -I-I- | 8/15/15 Onpoc o
PEeNSITHBUCTCKOM MEXaAHUKH. KOHTPOJIbHBIM
ITocTynatsl CIIEIIHAJIbHOM TEOpUHU BOIIpOCaM.
OTHOCHTEJIFHOCTH. ITpeobpazoBanus
Jlopenna, ux cuneactBus. OCHOBHOM
3aKOH peHﬂTHBHCTCKOﬁ JUHAMUKH.
CBsI3p MEXKIy 3HEpPruel M HMIYJIbCOM.
IIpojosipHas U nonepeyHasi Macchl.
Tema 5. Mouaexkyasipuas | 3/1/1 | 2/-[- | 2/-/- | 7/15/15 Onpoc mo
¢pusuxa. MouexkyJIsIpHO- KOHTPOJILHBIM
KHHETHYECKast TeopHus. BOIIpOCaM.
CratucTrueckas ¢dusrka " 3amura OT4CeTOB
TepMoMHamMuKa. OCHOBHBIE YpaBHEHHS 10 1a00PaTOPHBIM
MOJIEKYJISIPHO-KHHETHYECKOM TEOpUU paboTtam
H/I€aTbHOTO rasa. Cpennss
KWHETHYEeCKass  JHEpPrusi  TEIUIOBOIO
JBUXKCHUS MOJIEKYII, cC CBA3b C
abCOIIOTHOM TEeMIIepaTypoi.
Knaccuueckas CTaTUCTHKA,
pacnpezeneHus Makcsemna "
Bospiivana. Kunetnueckue siBIeHHS.
Tema 6. TepmoauHamMuKa. 311 | 2/-- | 2/-- | 7/15/15 Omnpoc 1o
TepmoanHamMuueckue [i)7230900%01 KOHTPOJIbHBIM
COCTOSIHMS. BuyTpennss DHEprus, BOITPOCAM.
pabota uAealbHOr0 rasza, KOJHYEeCTBO 3alura OTYETOB
TCIIOTHI. TpI/I Havajla TCpMOIUHAMUKH. o J'Ia60paT0pHI>IM
OHTpomHS. KonaencupoBanHoe paGoTam
COCTOSIHME,  arperaTtHble  COCTOSIHHUS
BelecTBa U (ha30BbIe MPEBPALIECHHUSL.

14/4/4 | 14/4/4 | 10/2 | 43/89/8 JK3aMeH
Hroro 3a 2/1/2 cemectp

/2 9
3/2/3 cemectp

Tema 7. DaexkrpuuecrBo wu | 4/1/1 | 2/2/2 | -/-/- | 14/19/1 Omnpoc 1o
MAarHeTu3M. JJIEeKTPOCTATHKA B 9 KOHTPOJIbHBIM
BaKyyMe H BelllecTBe. BOIIpOCaM.
Onextpuyeckoe nose. HarpsokeHHOCTh 1
MOTEHIHMAJ AJIEKTpUIecKoro moiisi. CBsi3b




MEXKITY HaIpspKEHHOCTBIO u
noreniuaiom. Jduonexkrpuku. Teopema
Octporpaznckoro-I'aycca. IIpoBogHuku B

JNEKTPOCTATUYECKOM mone.
DIeKTPOEMKOCTD HPOBOJIHUKOB.
.Konnencaropsr. OHeprus

OJICKTPHUICCKOTO ITOJIA.

8 | Tema 8. IlocTOSIHHBI 3/-- | 4/1/1 | 6/2/ | 14/18/1 Ormpoc 1o
IJIeKTPUYECKHIA TOK. 2 8 KOHTPOJIbHBIM
3aKoHBI ITOCTOSHHOIO TOKa. Pabora u BOIIpOCaM.
MOIIIHOCTh TOCTOSIHHOTO TOKa. IIpaBumma 3amuTa 0T4eTOB
Kupxroda. IIpeBpamenuss >Heprum B 110 J1Ja0OPAaTOPHBIM
JNMEKTPUUECKUX Lemsix. Krmaccumueckas pa6otam
JNEKTPOHHAs Teopus
JJEKTPOIIPOBOAHOCTH METaJUIOB.

SBnenue CBEPXITPOBOANMOCTH.
DJeKTpUYECKUH TOK B BaKyyMe, razax H
HKHJKOCTSIX.

9 | Tema 9. Maruurocraruka B 3/1/1 | 4/-I- | 4/-- | 14/19/1 Ompoc o
BaKyyMe H BelllecTBe. 9 KOHTPOJIBHBIM
CBoiicTBa MarHMTHOIO TOJNA M €ro BOIIPpOCaM.
xapakrepuctuku. Cuia Amnepa. Cuna 3ammura 0T4ETOB
Jlopenna. 3akon buo-CaBapa-Jlamnaca. o J1ab0paTopHBIM
I[lorok W  OUPKyISIOUS ~ BEKTOpa paboTtam
MarHUTHOM WHAYKIHMH. 3aKOH ITOJHOTO
ToKa. J[BMKEHHE 3apsUKCHHBIX YacTHIl B
JJIEKTPUYECKOM ¥ MAarHUTHOM IIOJISIX.

OJNeKTpOHHAass  TEOpHs  MarHeTH3Ma.
JuamarHeTMku W [apaMarHeTHKH.
DeppOMarHeTHKU.

10 | Tema 10. DaexrpomarnutHasi | 2/1/1 | 2/1/1 | -/-/- | 14/19/1 Omnpoc o
HHAYKIHS. 9 KOHTPOJBLHBIM
3aKOH AJISKTPOMarHUTHOMW HMHAYKIHU. BOIIPOCaM.
3aKOH AJIEKTPOMarHUTHOMW HMHAYKIHU.

NHpykTUBHOCTH KOHTYpA,
MHJIYKTUBHOCTh KaTyIIKH. B3auMHas
WHYKIUsL. DHEPrusi MarHUTHOTO TTOJISL.

11 | Tema 11. DnekTpOMarHuTHOE 2111 | 2/-I- | -I-- | 14/19/1 Omnpoc 1o
noJjie. YpaBHenuss MakcgeJia. 9 KOHTPOJIbHBIM
Buxpesoe anektpudeckoe noiie. Tok BOIIpOCaM.
cMelleHus. YpaBHeHus MakcBesuia B
HHTETPANbHON (hopMe. DIEeMEHTHI
BEKTOPHOTO aHaJIn3a. Y paBHEHUS
Maxcgema B nquddepeHnnanbpHoM
dhopme.

Wroro 3a 3/2/3 cemectp 14/4/4 | 14/4/4 | 10/2 | 70/94/9 I[n(])q)epueﬂunpo
/2 4 BAHHBIH 3a4eT

12 | Tema 12. ®usuka kojedanmit m | 2/1/1 | 2/1/1 | 2/1/ -/8/8 Onpoc mo

BOJIH. 1 KOHTPOJILHBIM
I'apmonnueckue KoJIeOaHMsI. BOIIPOCaM.
AmiunTyna, 4actora, mepuon M (Qasa 3amura 0T4ETOB
rapMOHUYECKHX KoNeOaHuUiA. 110 J1a00PaTOPHBIM
HuddepennmansHoe ypaBHEHHUE paboTam
TapMOHUYECKHIX KoJeOaHuH.
T'apMoHMUeckHid ¥ aHrapMOHUYECKUI
ocuwuiATop.  IIpyXUHHBI  MAasTHUK,
MaTeMaTHUeCKUH MasTHUK, (QU3HYECKUil
MasTHHK,  KoJieOaTelbHBIH  KOHTYP.
CroxeHne rapMOHHYECKUX KoJieOaHuH.

13 | Tema 13. 3aryxaromue U-1- | 2111 | -I-/- 1717 Omnpoc 1o
KoJIe0aHuSs. KOHTPOJIBHBIM
Juddepenunansaoe ypaBHEHUE BOIIpOCaM.
3aTyXalomux KojeOaHuii, ero perieHue.

KBazucranuonapHsie TOKH. Hemnb

MIEPEMEHHOTO TOKa. ABTOKOJIECOaHHUSI.
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Tema 14. BosiHOBBIE MpoLECCHI.
Onmcanue  IJIOCKAX ~ 3BYKOBBIX H
3JIEKTPOMAarHUTHBIX BOJTH,
SHEPreTHIECKNe XapaKTEPUCTUKH BOJIH.
Bektop VYwmosa- Iloiitunra. BomHoBoe
ypaBHeHue. MHTepdepeHims  BOIH,
cTosiune BONHBL Jludpakuus BOIH.
IIpunnun I'olirenca-Opexes.

2/1/1

2/1/1

-/-I-

1/8/8

Ormnpoc no
KOHTPOJIbHBIM
BOIIPOCAM.

15

Tema 15. BosHoBas onTuka.
ONeKTpOMarHuTHas INPHPOAA  CBETA.
WuaTepdepenmus cBera. KorepeHTHOCTS.
Hdudpaxius ceera. Meton 300 OpenHens.
Hudpakius PpayHrodepa OT ImeTw
mudpaxkunonHoit pemerku. Judpaxums
PEHTIE€HOBCKUX Tyueit Ha
[IPOCTPAHCTBEHHON pewerke. [IpuHiun
rosnorpadun. DneMeHTs! Dyphe-onTHKH.
ITonsipuzanus ceera.

3/1/1

2/1/1

4/1/

1/8/8

Ormpoc no
KOHTPOJIBHBIM
BOIPOCaM.
3amura 0T4ETOB
10 J1a00paTOPHBIM
pabotam

16

Tema 16. KBanToBasi reopusi.
TemmoBoe H3ITy9ICHUE. Crextp
U3JIy4eHus: abCOJIIOTHO YEPHOIo Tela.
KBanToBass rumoresa u  ¢opmyna
IInanxa. DOTOHBI. Bremnuit
dbotoaddekr u ero 3axonsl. [lamieHue
ceera. Ddpdexr Kommnrona. EnumncTBO
KOPITYCKYJISIPHBIX M BOJIHOBBIX CBOMCTB
JNIEKTPOMATHUTHOTO U3ITyYCHHS.
KopmyckyaspHO-BOIHOBOI IyaJH3M.
COOTHOLICHHE HEONPEIEICHHOCTH U
npuduHHOCTh. ['umote3a xae bpoins.
OmbITHOE IMOATBEPKICHHE THIIOTE3bL.
CooTHomeHue HEOIPE/ICICHHOCTEH
Ieiizenbepra.

2/1/1

2/-1-

4/--

717

Ormpoc no
KOHTPOJIbHBIM
BOIIPOCaM.
3aimuTa 0T4EeTOB
10 1Ta6OPaTOPHBIM
paboram

17

Tema 17. ATomuas ¢pusuka.
Crpoenue aroma. Atom Bopopoaa. CruH
anektpoHa. [lpwHmmm 3ampera I[laymm.
Krnaccudukanus KBaHTOBBIX COCTOSHUI
aTOMOB W MOJICKYJ, KBaHTOBEIC YHCIIA.
ATOMHBIE W MOJICKYIISIPHBIC CIIEKTPHI
W3JITY9ICHUS. XapaKkTepucTHIeCKOe
n3Iy4deHue. BeIHYyXIeHHOE U3IydeHHe.
YcuneHue 31€KTPOMarHUTHOTO MOJS B
cpelie C OTpHIATEIbHBIMU TOTEPSIMH,
"uHBepcus" KBAHTOBBIX COCTOSIHUH B
BEIIECTBE, MPHUHIUN PadOThl JIa3epOB.
Xumuueckass CBs3b.  [lepmoamueckas
CUCTEMa JJIEMEHTOB.

2/-1-

2/-/-

-/-I-

1/8/8

Ormpoc no
KOHTPOJIbHBIM
BOIMPOCaM.

18

Tema 18. SInepnas ¢pusuka.
AtomHoe szpo. CTpoeHHE AaTOMHOTO
pa, €ro XapakTePUCTUKU. OHEPTrHs
CBSA3M A1pa, yJeNbHas JHEPIUs CBA3M
saapa. 3aKOH PaJUOaKTUBHOTO pacmaja.
Snepubie peakuuu. llenHast peakuus
JeneHus. SnepHelii peaxrop. SnepHast
SHEpreTuka. TepMOsIIEpHBIH  CHHTES.
Knaccudukanus sneMeHTapHBIX YacTHII.
CoBpemeHHas Teopust CTpOEHUs
sneMeHTapHbIX uacTull. CoBpeMeHHast
¢u3nyeckas KapTHHa MUpA.

2/-1-

2/-1-

2/-1-

1717

Omnpoc no
KOHTPOJIEHBIM
BOITPOCAM.
3ammra OTIETOB
1o 1a060paTOPHBIM
paboram

Hroro 3a 4/3/4 cemecTp

14/4/4

14/4/4

12/2
2

5/53/53

JK3aMeH

Hrtoro

42/12/
12

42/12/
12

32/6
/6

118/236
1236

[Ipumeuanue:
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OUHOU hopmbl 00YUeHUs, 3a0UHOU hOPMbL

0byuenus (pespanv), 3a04HOU hopmbl 00yUeHUS
4.2. Coaep:kaHue NMPaKTHYECKHX (CEMMHAPCKUX) 3aHATHI

No HanmvenoBanue Tembl mpaktuueckux | OObem dopma TpoBEACHUS
B (CeMMHApCKUX) 3aHITHH 4acoB
2/1/2 cemecTp

1 | 3ansmue 1. OcHoBbI Kiaccuueckoi | 2/1/1 | pewenue pasnoyposnesvix u npobiemmvix
MEXaHUKH. 3a0au, 3aWuma npaKmu4eckux pabom

2 | 3anamue 2. Juuamuka | 2/1/1 | pewenue pasnoypoenesvix u npobiemHulx
HOCTYNATENBHOTO JIBYDKEHUS 3a0au, 3awWuma npaKmu4eckux pabom
TBEPJIOTO TeJIa.

3 | 3anamue 3. JNuuamuka | 2/1/1 | pewenue paznoypoenesvix u npodiemHuLx
MOCTYMATEILHOTO JIBYKCHUS 3a0au, 3awWuma npaKmu4eckux pabom
TBEPJIOTO TeJIa.

4 | 3anamue 4. Junamuka 2/-I- | pewenue pasnoyposnesvix u npobremHuIx
BpAIaTEeIbHOTO ABMKEHHS TBEPAOTO 3a0au, 3awWuma npaKmu4eckux pabom
Tea.

S | 3anamue 5. IneMeHTHI 2/-I- | pewenue paznoyposnesvix u npoodIEMHbIX
PEISITUBUCTCKON MEXaHUKH. 3a0au, 3auWuma NPaKmu4eckux pabom

6 | 3anamue 6. MonexymnsipHas pusmka. 2/-I- | pewenue pasnoyposnesvix u npobIeMHbIX
MoJIeKyIISIpHO-KHHETHYECKAs TCOPHSL. 3a0au, 3auWuma nPaKmu4eckux pabom

7 | 3anamue 7. TepMoguHaMuKa. 21111 | pewenue paznoyposnesvix u npooLemMubLx

3a0au, 3auWuma nPaKmu4eckux pabom
Hroro 3a 2/1/2 cemectp | 14/4/4
3/2/3 cemect

8 | 3amamue 8.  DnextpuuectBo u | 2/11 | pewenue paznoyposnesvix u npobiemHbIx
MarHeTu3M.  OJEKTPOCTaThKa B 3a0au, 3awWuUma npaKmu4eckux pabom
BAaKyyMe M BEIIECTBE.

9 | Bansmue 9. DnexktpuuectBo wu | 2/1/1 | pewenue paznoyposnesvix u npobiemmbix
MarHeTH3M. DnekTpocTaTuka B 3a0au, 3awWuma nPaKmu4eckux pabom
BaKyyMe H BEIIECTBE.

10 | 3anamue 10. IlocToAHHBIN 2/11/1 | pewenue pasnoypoeHesvix u npoodLeMHbIX
AIIEKTPUYECKHH TOK. 3a0au, 3awWuUma npaKmu4eckux pabom

11 | 3auamue 11. MarauTocTaTruka B 2/-I- | pewenue paznoyposnesvix u npodIEMHbIX
BaKyyMe€ U BEIIECTBE. 3a0au, 3auWuma NPaKmu4eckux pabom

12 | 3anamue 12. MaraurocraTika B 2/-I- | pewenue paznoyposnesvix u npobIeMHbIX
BaKyyMe€ U BEIIECTBE. 3a0au, 3auWuma NPaKmu4eckux pabom

13 | 3amstue  13.  DnekrpomarnutHas | 2/1/1 | pewenue pazHoyposHesvlx u npodieMHbIX
WHTYKITHSL. 3a0au, 3auWuUma npaKmu4eckux pabom

14 | 3anamue 14. DneKTpOMarHUTHOE 2/-I- | pewenue pazHoyposHesvlx u npoOIEMHBIX
noje. YpaBHeHus: MakcBea. 3a0au, 3awWuUma npaKmu4eckux pabom

Hroro 3a 3/2/3 cemectp | 14/4/4
4/3/4 cemecTp

15 | 3anamue 15. ®uzuka konebanuii u 21111 | pewenue paznoyposHesvix u npooIemMHbLx
BOJTH. 3a0au, 3aWuma npaKmu4eckux pabom

16 | 3anamue 16. 3atyxaromiue 21111 | pewenue paznoyposHesvix u npooIemMHbLX
KoJIeOaHmsI. 3a0a4, 3auWuma NPaKmu4ecKux pabom

17 | 3anamue 17. BoaHOBBIE TPOIIECCHI. 21111 | pewenue paznoyposHesvix u npooIemMublx
3a0au, 3aWuUma npaKmu4eckux pabom

18 | 3anamue 18. BonHOBas onTHKA. 2/111 | pewenue paznoyposnesvix u npooIeMHbIX
3a0au, 3aWuma npaKxmu4eckux pabom

19 | 3anamue 19. KBanToBas Teopusl. 2/-I- | pewenue pasnoyposnesvix u npobremHuIx
3a0au, 3aWuma npaKmu4eckux pabom

20 | 3anamue 20. ATomuas pusmka. 2/-I- | pewenue pasnoyposnesvix u npobremHuIx
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3a0a4, 3aWuUma RPAKmMueckux pabom
21 | 3ansmue 21. SInepuas dusnka. 2/-I- | pewenue paznoyposHesvix u npobIeMHbIX
3a0a4, 3aWuUma RPAKmMuLecKux pabom
Wroro 3a 4/3/4 cemectp | 14/4/4
IIpumeuanue:

~I-I—, 0b6vem uacos coomeemcmeenno 0Jist OUHOU POPMbL 0OYUEHUS, 3A0UHOU POPMbL 0OYUCHUS.
(¢hespans), 3a0unotl hopmovl 0Oyuenus

4.3. Conep:xaHue J1a0OPATOPHBIX padoT

Ne HanmenoBanue TemMbl IPaKTUYECKUX Oobbem dopMa IpoBeICHUS
B (ceMHMHApPCKUX) 3aHATUN JacoB
2/1/2 cemecTp

1 | Jlabopamopnas paboma 1. «Onpenenenue maccel | 2/1/1 | Tema 1. OcHOBBI
TeJIa MPABUIIBHON FeOMETPUIECKON (HOPMBI» KJIACCUYECKON MEXaHHUKH

2 | Jlabopamopnas paboma 2. «3ydyenune ocHoBHoro | 4/1/1 | Tema 3. Jlunamuka
3aKOHa JUHAMUKHA BpalIaTeIbHOTO  JIBUKCHUS BpaIaTeIbHOTO JIBHKCHHS
TBEPAOTO TEJIay. TBEPJOTro TeJa.

3 | Jlabopamopnass ~ paboma 3.  «Onpenenenune | 2/-/- | Tema 5. MonekymspHas
K03 pHIIIEeHTA BAZKOCTH KUAKOCTH. ¢uzuka. MonekynspHo-

KUHETHYECKAsl TCOPHSL.

4 | Jlabopamopuass ~ paboma 4. «Omnpenencume | 2/-/- | Tema 6. TepmoauHamuka.
OTHOILEHWSI  yICNbHBIX  TEIUIOEMKOCTeH  rasa
METOJIOM aIMabaTUYeCKOro PACIIUPEHHSI.

Hroro 3a 2/1/2 cemectp | 10/2/2
3/2/3 cemecTp

5 | Jlabopamopnas — paboma 5. «Uccnemoanme | 3/1/1 | Tema 8. IlocTossHHBIN
3aBUCHMOCTH MOIIHOCTH KO3 PHIIUECHTA TTOJIE3HOTO AIIEKTPUICCKUI TOK
JICHCTBUSI UICTOYHUKA TOKA OT HATPY3KM».

6 | Jlabopamopnas ~ paboma 6. «3mepenne | 3/1/1 | Tema 8. ITocTOSHHBIIH
AIIEKTPOIBIIKYIIICH CHJIBI rajJbBaHUYECKOTO AIIEKTPHYECKHH TOK
DJIEMEHTA METOJIOM KOMIICHCAIIHN.

7 | Jlabopamopnas paboma 7. «Vccnenoanue 4/-[- | Tema 9. MarautocTaTuka B
HaMarHUYMBaHHS (EPPOMArHETHKOB C TOMOIIBIO BaKyyMe U BEIIECTBE.
ocruiorpada.

Hroro 3a 3/2/3 cemectp | 10/2/2
4/3/4 cemect

8 | JlabopamopHas paboma 8. «CroxeHne 2/1/1 | Tema 12. ®usuka konebanuit
TrapMOHHYECKUX KOJICOAHHI C ITOMOIIBIO Y BOJIH.
ocuuiiorpaga.

9 | Jlabopamopnas paboma 9. «M3yuenune | 4/1/1 | Tema 15. BomHoBas ontuka.
UHTEp(EpEeHINN CBETay.

10 | Jlabopamopnas paboma 10. «3y4ueHue
TU(PPAKIIIU CBETa.
11 | Jlabopamopnas paboma 11. «3ydueHnue crieKTpoB
U3JTy4CHHS ¥ MTOTJIONCHUS.
12 | Jlabopamopnas paboma 12. «AccnenoBanue 4/-I- | Tema 16. KBantoBas Teopusi.
COOTHOIIEHUS HEeONpeneeHHOCTeH [ elizeHoepray.
13 | Jlabopamopnas paboma 13. «AccnenoBanue
CBOMCTB U3JTyYeHHS ONTHYECKOTO KBAHTOBOTO
TeHEepaTopay.
14 | Jlabopamopuas paboma 14. «Onpenenenue 2/-I- | Tema 18. SInepuast pusrka
XapaKTEPUCTHK JIEMEHTAPHBIX YaCTHID).
Hroro 3a 4 cemectp | 12/2/2

[Ipumeuanue:
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—I-I-, obvem wuacose coomseemcmeenno OnsL O4HOU (opmbl 0OVUeHUS, 3A0UHOU HOpMbL
0bOyuenus (dhespans), 3A04HOU Gopmoi 00yuenus
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5. Y4yeOHO-MeTOoAHYeCKOe OOecledeHHe CAMOCTOSITeIbHON PadoThl 00y4YalommMXxcsi 10

AUCHHITHHE
TexHosI0rN4YecKkasi KapTa CAMOCTOATEIbHOI PadoThI CTY/ICHTA
Kon Wtorossiii npoaykr | Cpencrsa u O6bem
peanu3sye CaMOCTOSITEIIbHOW | TEXHOJOTHH 4acoB
o Buj nesTenbHOCTH CTYICHTOB
Mon (3amaHus Ha CaMOCTOSITEIIBHYIO padoTy) paGore! OUCHKH
KOMIICTEeH
UH
1 2 3 4 5
[1K-3 BLINOIHUMDb U 3AUUMUMD NUCBMEHHYIO |  UHOUBUOYANbHOE nucvmennas | 43/89/8
(2112 | pabomy 6 coomeemcmeuu ¢ memoi 3a0aHue paboma 9
CEMECTD) | 41 OUBUOYANLHOLO 3A0AHUSA
ITK-3 BLINOIHUMYb U 3AUWUMUMb NUCBMEHHYIO |  UHOUBUOYANbHOE nucvmennas | 710/94/9
(37213 pabomy 6 coomeéemcmeuu ¢ MeMol 3a0anue paboma 4
cemectp) UHOUBUOYATILHO20 3A0AHUS
[1K-3 BLINOJIHUMb U 3AWUMUMb NUCLMEHHYIO |  UHOUBUOYATbHOE nucvmennas | 5/53/53
(41314 pabomy 6 coomeemcmeuu ¢ memou 3a0anue paboma
cemecTp) UHOUBUOYATILHO20 3A0AHUS
Hroro | 118/236
1236
[Ipumeuanue:

—I-I—, 0b6vem uacoe coomeemcmeenno 0Jist OUHOU POPMbL 0OYUEHUS, 3A0UHOU POPMbL OOYUCHUS.

(chespans), 3a0unotl hopmovl 0Oyuenus

Pexomenayemas aureparypa:

1. Ky3nenos, C. 1. ®u3uka. BonHoBas ontuka. KBanToBas npupoaa uziaydyeHUs. DJIEMEHTHI
aTOMHON U siiepHOM (u3UKM [DNeKTpoHHBIH pecypc] : yueb. mocobue i BY30B IO TEXH.
HampaBJIeHUsM TtoaroT. u criermanbHocTsM / C. U. Ky3uenos, A. M. Jluaep. - 3-e u3a., nepepad. u
non. - Jlokyment Bookread2. - M. : Bys. yue6. [u ap.], 2015. - 211 c. - Pexxum pgoctyna:
http://znanium.com/bookread2.php?book=438135#.

2. Hukepos, B. A. ®uzuka. CoBpeMeHHBIN Kypc [DIEKTPOHHBIN pecypc] : y4el. Ans CTyJIeHTOB
BY30B II0 TE€XH. HAINPaBICHHWSM IOATOT. W crenuainsHocTsM / B. A. Hukepos. - 3-¢ u3g. -
Hoxkyment Bookread2. - M. : JlamkoB u K, 2018. - 451 c. - Pexum nocryna:
http://znanium.com/bookread2.php?book=415038.

3. ®usuka. Teopus u npakTHKa [ DIEKTPOHHBIHN pecypc] : yued. mocodue i CTYASHTOB BY30B /
B. B. I'ne6oB [u ap.] ; mox pea. C. O. Kpamapoga. - Jlokyment Bookread?2. - M. : Puop [u ap.],
2016. - 379 c. - Pexxum noctyna: http://znanium.com/bookread2.php?book=522108.
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Copaeprxanue 3aaHuH 1JIs1 CAMOCTOSITEILHONH padoThI
TeMbl MHIUBUyaIbHBIX 3aJaHUI

2 ceMmecTp

1. Kunemaruka marepualbHOM TOYKU. Tpaexropus, IyTh, IEpPEMELIEHUE, CKOPOCTb U
YCKOPEHHUE.

2. CocoObl OMUCAHUSI MEXAaHUYECKOTO JBM)KEHUS, KHHEMAaTHYEeCKOEe YPaBHEHUE BH)KCHUSI.
Bunel nerxenns. OTHOCUTEIBHOCTD JBUKCHUS.

3. PaBHOnIEpEMEHHOE KpUBOIMHENHOE IBUKeHUE. [IpuHIMT pa3ioKeHus ABUKEHUS.

4. JIBW>KEHHE MaTepUaJIbHON TOYKHU 10 OKPYKHOCTH. YTOJ IIOBOPOTA, YIJIOBas CKOPOCTD,
YIJI0BO€ YCKOPEHHE, HUX CBs3b C JIMHEHHBIMU XapaKTEpUCTUKAMU JABIKEHUsA. BpamjarenbHoe
JIBYDKEHUE a0COIIOTHO TBEPOTO Tela.

5. KpusosmHeiiHoe paBukeHue. Paguyc kpuBu3HBI Tpaekropud. HopmansHOoe u
TaHI'CHIIMAJIbBHOE YCKOPEHUS.

6. Macca, umnynsc, cuna. 3akonsl Hetorona. MHepumaneHele cuctemsl orcdera. [lpunnun
oTtHOcUTeNbHOCTH ["anmunes. Buael cui.

7. Umniynbe Tena. Mimmynbe cucteMsl Te1. 3aKOH COXPaHEHUS! U U3MEHEHUSI HMITYJIbCA.

8. Pabora, mouiHOCTb, 3Heprus. PaboTa cuibl U ee BbIpakeHHE 4Yepe3 KPUBOJMHEHHBIN
UHTErpal.

9. IloreHnmanbHOE 10JIE CUII, KOHCEPBAaTUBHBIE U HEKOHCEPBAaTUBHBIE CHIIbl. KMHeTH4YecKas
Y OTEHLMAIbHASI SHEPTUsl MEXaHUYECKOU cucTeMbl. MexaHndeckasi 3HEprus Tenia.

3 cemecTp

1. Dnextpuueckuil 3apsaa. 3aKOH COXpaHEHUs IEKTPUUECKOro 3apsaaa. 3akoH Kymnona.

2. Dnekrpudeckoe moiie. HanmpsokeHHOCTh M MOTEHLUAN JIEKTpHYecKoro nois. CHIloBbIe
JIMHUU ¥ SKBUITOTEHIMAJIbHBIE TTOBEPXHOCTH.

3. Ucnonp3oBaHne HAaNpPsHKEHHOCTH WM MOTEHIMANA Ui ONMMCAHUS JBMOXKCHUS 3apsDKEHHBIX
YaCTUI] B 3JIEKTPUUECKOM I10JIE.

4. Pacuer xapakTepuCTHK 3ieKTpudeckoro nosst. [losne Toueunoro 3apsiaa.

5. Pacuet xapakTepuCTHK 3JIEKTPUUECKOTo mosis. [IpuHIMI Cyneprno3uiuy.

6. AN-meron. [Ipumenenune nuddhepeHnanTbHO-HHTETPATHHOTO METOIA.

7. Teopema Octporpajckoro-I"aycca /it 31€KTpUYECKOTo MOJsl B BaKyyMe.

8. IIpumenenue Teopembl Octporpanckoro-I'aycca. beckoHeuHass paBHOMEPHO 3apsiyKeHHast
IIJIOCKOCT.

4 cemecTp

1. Tapmonuueckue koneOanus. [luddepeHnmnanbHoe ypaBHEHHE TapMOHHUYECKUX
KoJiebaHui, ero pemeHue. [lapameTpbl rapMOHMYECKUX KOJEOAHWH: aMIUIMTYAQ, IUKIHYEcKas
qacToTa, nepuoa asa.

2. llpyxunnsenii mastHuk. uddepennnansHoe ypaBHEHHE TAPMOHUYECKUX KOJIeOaHUH, ero
pemienue. [lepuon konebaHuit.

3. DHeprust Mpy>KUHHOTO MasiTHUKA. [[peBpanieHns sHepTun NPy>KUHHOTO MAasTHUKA.

4. Maremarnyeckuii MasaTHUK. Jud¢epeHnuansHoe  ypaBHEHHE T'apMOHHUYECKHX
KoJiebaHui, ero pemenue. [lepuon konebaHui.

5. Konebarensusiit koHTYyp. duddepenunanbnoe ypaBHEeHHE TapMOHHUYECKUX KoJeOaHM
3apsga. ['apMoHMYeckue KojeOaHMsI CHIIBI TOKAa W HamNpsbKeHUsT Ha KoHjaeHcatope. llepuon
KOJIeOaHUH.

6. DHeprus SJIEKTPOMAarHUTHBIX KoyieOaHWW B KoiiebaTenmbHOM KOHType. IlpeBpameHus
SHEPTUH.

7. ®uznyeckuil MmasTHUK. [lepros konebanuii pusnueckoro MasTHUKA

8. CnoxeHue rapMOHUYECKUX KOJeOaHWH OJHOTO HANpaBJICHUS U OJUHAKOBOM 4YacTOTHI.
Meroxa BEKTOPHOU JTuarpaMMsl.

9. CnoxxeHne B3aUMHO MEPIEHAUKYISPHBIX KoJeOaHUil. YpaBHEHHE TpPaeKTOPUH, €ro
ananu3. @urypsl Jluccaxy.
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WnnuBuayanbHble 3aaHUs JODKHBI OBITh NPEACTaBIEHbl NMHCHBMEHHO B (QopMme AoKiaja
WIM DJCKTPOHHOW Tpe3eHTanuuu. WHAMBHIyalbHOE 3a/JaHue JODKHO OBITh OCHOBAaHO Ha
nH(OpPMAaLIUK U3 OJHOTO WM HECKOJBKUX HCTOYHUKOB U COAEpPkKaTh (GOPMYIUPOBKY MPOOIIEMBI,
aHaJn3 MPOOJIEMbI U IYTH PEIICHHUS.

Bonpocs! uist caMOKOHTPOIIS

2 ceMmecTp

1. CBsA3b NOTEHIIMAIIBHOW SHEPTUU C CUJION, IEHCTBYIOIEH HA MAaTEPUAIbHYIO TOUKY.

2. 3aK0H coXpaHEHUs SHEepPTuu U umnysibca. CoyaapeHue adCoMOTHO YIIPYTUX U aOCOIIOTHO
Heynpyrux ten. Koadduunent BoccranoBieHus. DHEPrusi OCTaTOUHON AedopMari.

3. MomeHnT cunbl. HammpaBnenue BekTopa MoMeHTa cuiibl. [leuo cuiibl.

4. MomeHT umnyiabca. MOMEHT HMITyJbCa MaT€pUAIbHOM TOYKH, BpALIArOIIErocs Tela.
HamnpaBnenue BekTopa MOMEHTa UMITYJIbCA.

5. MomeHT uHepuuu Tena. MOMEHT MHEpIHH TeJl NMPaBHIBHOW TeOMETPUYECKON (OpMBbI
(KoyBI10, TUCK, T1ap, CTEPKEeHBb). Teopema LlITeitHepa.

6. OCHOBHOI 3aKOH JUHAMMKY BPALLATEILHOTO ABMKEeHUs. OCHOBHOE YpaBHEHUE TUHAMUKU
BpalaTEIbHOTO JIBHXKCHHUS.

7. Kunerndeckas SHEpIys BPAILAIOIIEroCs TeJa, KaTAIIEerocs Tea.

8. 3aKOHBI COXpPAHEHHUSI MOMEHTA UMITYJIbCa U SHEPTUHU [IPU BPAIIATEIbHOM JIBUKEHUU.

9. T'mpockormmueckuii 3¢dexr. I'mpockom. Ilpemeccusi rupockoma. Yactora mpeneccuu
rupockorna. ['mpokomrmac.

10. CTO. [Ilocrymarel Diunmreitna. [IpeoOpaszoBanusi Jlopenuna. CreactBusi w3
npeobpazoBanuii JlopeHria.

11. DneMeHTHl pEeNSITUBUCTCKOW MEXaHUKHU. PeldTHBHCTCKME Macca, MUMILYJbC. DHEpPrus
MOKOs, TMOJHAasi »>SHEprusi, KUHeTHdeckas »dHepruss. CBA3b MEXAy IOJHOM »HEpruen u
PETATUBUCTCKON MaCCOM.

12. OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOH Teopuu. CTaTUCTUYECKUU U
TEPMOJMHAMUYECKUI MeTonbl HccienoBaHus. TepMmonuHamuyeckue mnapameTpbl. KommuectBo
BEILIECTBA.

13. Uneanwsubiii ra3. PaBHOBecHoe coctostHue. Penakcaums. Bpemsi penakcarumu.
TepMonnHaMuyeckuil mporece, AuarpaMma rpouecca.

14. 3akoHBl WAEANBHOTO Ta3a s H30IPOLIECCOB, JUarpaMMbl MPOLECCOB (M30TEepMa,
n3obapa, u30xopa).

15. YpaBHeHue cocTosiHUSI uaeanbHOro rasa. OObEeIMHEHHBIN Ta30BbIM 3akOoH. MeToanka
pelIeHns 3a/1a4 Ha Ta30BbIE 3aKOHBI.

16. OcHOBHBIE YpaBHEHHS MOJIEKYJISIPHO-KHHETUYECKON TEOpUHU HieanbHOro raza. CpenHss
KMHETHYECKasi SHEPTHsl TEIUIOBOTO JBM)KEHUS MOJIEKYJI, €€ CBSA3b ¢ a0COIIOTHOM TeMIepaTypoi.

17. Hucno creneneit cB000AbI MOJIEKYJIbl. 3aKOH paBHOMEPHOT'O pacIpeIeIC€HUs SHEPTUU 110
CTEIEHSIM CBOOOIbI MOJIEKYJIBI.

18. Pacnipenenenue MOJIEKyI HACATBHOTO Ta3a Mo CKOpocTsM (pacnpeneneHine Makcsea).
CpenHsisi CKOpOCTh, CPETHEKBAIpaTUYHAsL CKOPOCTh, HaUOOJIee BEPOSTHAS CKOPOCTb.

19. bapomerpuueckas ¢hopmyna. Pacipenenenne MONEKyI WAEaTbHOTO Ta3a Mo 3HAYCHUSIM
NOTEHIMATILHOM 3Hepruu (pacnpeaeneHue bonpivana).

20. SBnenuss mepeHoca. CpelnHee 4YHCIO CTOJKHOBEHUH, CpelHSs HAJHWHA CBOOOJHOTO
npobera MOJIeKyI.

21. 3akonsl nud@dy3un, TEIIONPOBOJHOCTH W BHYTPEHHEro TpeHus. MonekynspHo-
KMHETUYECKAsl TEOPUS ITUX SIBICHUM.

22. BuytpeHHss sHeprus uaeaiabHoro rasza. Pabora raza B tepmoauHamuke. TemnooOmeH,
KOJIMYECTBO TEIIOTHI.

23. llepBoe Hayalno TEpPMOAMHAMHKHM, €ro IPUMEHEHHE K H30IpoleccaM |
aanadaTUYeCcKOMY MPOIIECCy.

24. Ten10eMKOCTb UJI€aIbHOIO ra3a. 3aBUCUMOCTh TEIJIOEMKOCTH UJI€AIbHOTO ra3a OT BHJIa
npouecca. YpasHenue Maiiepa.

25. Apmabarmueckuit mporecc. YpaBHenue I[lyaccona. Ilokaszatens anmabatel, €ro
3aBHCUMOCTH OT YHMCJIa CTeNeHel cBOOO bl MOJIEKYJI ra3a.
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26. OOparumble W  HeoOpaTUMBbIE TMpoIlecchl. Bropoe Hauaao TepMOAMHAMUKH.

27. CTaTHUCTHYECKOE TOJKOBAaHHWE BTOPOrO Hayajga TEPMOJUHAMHMKH. OHTPOINMSL.
Bo3spacTtanue SHTpONUH NIPU HEPABHOBECHBIX Mpolieccax. TpeTbe Ha4aIo0 TEPMOJANHAMUKH.

28. llukinyeckue mpoueccsl. TennoBble ABUraTeNy U X010 uiIbHbIe MamuHbl. [{ukn KapHo
U ero KO3 GUIMEHT M0JIE3HOT0 NeHCTBHUS.

29. VpaBHenue Ban-nep-Baanbca. Ilepexom u3 ra3oo0pa3HOTO COCTOSHHS B JKUIKOE.
Kputnueckue mapamerpsr. Dpdekt Jxoymnsa-Tomcona. Cxxmxenne razos. McnapeHue u KuneHue
xuakocred. Teepaple Tena. Kpucramnmueckume pemerku. @Da3oBble  IEPEXOAbl  MEXKIY
arperaTHpIMM COCTOSIHUSIMU BenlecTBa. @a3oBele nepexonsl 1 u 2 poza.

3 cemecTp

30. IIpumenenue Teopemsl OcTporpaackoro-I'aycca. 3apspkeHHas cdepa.

31. IIpumenenue Teopemsr Octporpaackoro-I'aycca. PaBHoMepHO 3apsKEHHBIH IO 00beMy
map.

32. Pabora snexTpudeckoro mons. LIupkynsanus BeKTopa HaNpsHKEHHOCTH AJIEKTPHYECKOTO
noJist. Jloka3aTesnbCTBO MOTEHIUAIBHOCTH 3JIEKTPUYECKOTO MOJIS.

33. CBsi3p MeXAy HaNpsOKEHHOCTbIO M moTeHiuanoM. OOmuil ciaydail, OZHOPOJHOE
3IEKTPUYECKOE TOJIE.

34. DHeprus B3auMOAECUCTBUS NEKTPUUECKUX 3apsI0B.

35. JIBuKeHUE 3apsyKEHHBIX YaCTHUIl B 3JEKTPUUYECKOM MOJie. 3aKOHbI COXPAHEHUS SHEPTUHU
UMITyJIbCa.

36. JIudnexkTpuku. DJIEKTpUUECKUI Iumonb. JunosbHbIA MOMEHT. JIMIOJb BO BHEIIHEM
AIEKTPUYECKOM II0JIE.

37. Ionspuszanus Au3NEeKTpUukoB. Bekrtop mnosspuszaumu. [lone BHYTpH IUANIEKTpHKA.
JysnexkTpuueckas IPOHULAEMOCTDb CPEJIbI.

38. Bekrtop osnexTpuueckoro cmeuieHus (dnektpudeckas uHAayknus D). Teopema
Octporpanckoro-I'aycca ans Bexktopa D.

39. CerHeTosieKTpUKHU, UX CBOMCTBA U UCIIOJIb30BAHUE.

40. IIpoBOJHUKH B 3JIEKTPOCTATHUUYECKOM IT0JIE€. DJIEKTPOCTaTUYECKasi UHIAYKLIMS. Y CIIOBUS
paBHOBECHS 3aps0B B IPOBOJHUKE.

41. DnexTpoeMKOCTh NPOoBOJHUKOB. KoHieHcaTOphl. EMKOCTD pa3inyuHbIX KOHAEHCATOPOB.

42. EMKoCTb OaTapen KOH/IEHCAaTOPOB, UCIOJIb30BaHUE KOHJIEHCATOPOB.

43. DHeprus 3apsHKeHHOTO KoHJeHcaTtopa. O0beMHas TIIOTHOCTh SHEPTUU AJIEKTPHUIECKOTO
I10JIs1, PACYET SHEPTUU HEOJHOPOIHOTO IIEKTPUUECKOTO TOJIS.

44. YcnoBus CyIeCTBOBaHUS JIEKTpUUECKOro Toka. Cuiia Toka, MI0THOCTh TOKA.

45. Dnexrtpuueckas uenb. MICTOUHMKM TOKA, CTOPOHHHUE CHJIBIL, JIEKTPOJBMIKYIAs CHJIA
(BAC) ncrounuka Toxa.

46. 3akoH Oma Ui OJHOPOJHOIO YYacTKa 3JeKTpuyeckod memnu. Pabora M MOLIHOCTH
MOCTOSTHHOTO TOKa. 3akoH [xoyms-JIenia.

47. 3akon Owma 1 HEOJHOPOJHOTO Y4YacTKa dJIEKTpudyeckod uenu. HampspkeHune u
Pa3HOCTb MOTEHIMAJIOB JIJIs1 HEOAHOPOIHOTO Y4acTKa IEKTPUUECKON LIeTH.

48. 3akon Oma a5 3aMKHYTOH »eKTpudeckoi nenu. [loneznas MOIHOCTh, KOAPHHUIUEHT
MOJIE3HOTO JEHCTBUS UCTOYHUKA TOKA. TOK KOPOTKOTO 3aMbIKAHUSI.

49. 3axon Oma B tuddepeHanbHol popme.

50. IlpaBuna Kupxroda. PacyeT pa3BeTBIEHHBIX dJIEKTPUICCKUX TIETIEH.

51. IlpeBpainieHnst SHEPTUU B JIEKTPUUECKUX LIETISIX.

52. Kitaccudeckasi 3JIeKTpOHHAsI TEOPHUSI JIEKTPONPOBOIHOCTH METAJIOB.

53. SIBnenue cBepXNpOBOAUMOCTH. DIEKTPUUECKUI TOK B BAKyyM€, ra3ax v JKUJKOCTSX.

54. CgoiicTBa MarHUTHOrO NoJIA M ero xapakrepuctuku. Cuia Ammepa. Cuna Jlopenua.
MarauTHas UHAYKIHS.

55. MarHuTHbIII MOMEHT KOHTYpa ¢ TOKOM. J[eiCTBHE MarHUTHOTO I10JIS1 HA KOHTYP C TOKOM.
OHeprus KOHTypa ¢ TOKOM B MAarHUTHOM IIOJIE.

56. 3akon buo-Caapa-Jlamnaca u ero mprMeHEHHE K pacdeTy MOCTOSHHBIX MarHUTHBIX
none. JI-meron. [IpuHumn cynepnosuuum.

57. I1oTOK ¥ NUPKYISIIUS BEKTOpAa MATHUTHON WHIAYKITMU. 3aKOH MOJIHOTO TOKAa. MarHuTHoe
I10JIE COJIEHOUIa, TOPOUA.
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58. PabGora MarHMTHOTO TIOJII MO TIEPEMEIICHHUIO MPOBOJHUKA C TOKOM, KOHTYypa
C TOKOM.

59. JIBWKeHHE 3apsHKEHHBIX 4YacTHI[ B  JJIGKTPUYECKOM M  MarHUTHOM  IOJIAIX,
MacCCIIEKTPOMETPHSI, YCKOPHUTEIH 3apsDKEHHBIX yacTull, ¢ dext Xomra, MI'/[-renepatop.

60. DnekTpoHHas Teopust MaruerusmMa. HamaraHuueHHOCTb.

61. IunamarautHeiii 2Qdexrt. J[namarHeTuKy U napaMarHeTHKH.

62. Onrcanue 1nojs B MarHeTukax. Y CJI0BUsI Ha IPAHMIIE pa3jielia JByX MarHeTukos. Iloie B
BO3JYIIHOM 3a30p€ cepAcYHMKa Topouaa. HampsyKeHHOCTh MArHUTHOrO IMoJs. MarauTtHas
MIPOHUIIAEMOCTH CPE/IbI.

63. ®eppomarneTuku, ux cBorcrBa. Kpupas CtosieroBa. MarHuTHbI ructepe3uc. Touka
Kropu. CnmHoBast mnpuposna HamarHuuuBaHus (eppomarnetukoB. @epputsl. Pabora 1o
nepeMarHuuuBaHuio GpeppoMarHeTukoB U (GepputoB. JXKectkue u Markue (heppoMarHeTUKH, UX
WCII0JIb30BaHUE.

64. SBneHue >AEKTPOMArHUTHOW MHAYKIHMH (ombIThl Dapanies). 3aKOH AJIEKTPOMArHUTHOU
nHaykuud. [Ipasuno Jlenna.

65. BpiBoj 3aKOHA AJEKTPOMArHUTHOM MHIYKIMH Ha OCHOBE 3JIEKTPOHHON Teopuu. Cuia
JlopeHuia kak CTOpOHHSS cujia. BUxpeBoe aneKkTpruyeckoe moJie.

66. Bpamienue paMKyu B MAarHUTHOM IIOJI€.

67. SBnenue caMoWHAYKIUU. WHIYKTUBHOCTH KOHTYpa, WHIYKTUBHOCTh KATYIIKH.
[ToTokocuennenue. {C caMOMHAYKIIUH.

68. DHeprust MarHuTHOTO 1moJisi. OObeMHas IIIOTHOCTh YHEPTUUA MarHUTHOTO TIOJIA.

69. Teopus 31EKTPOMArHUTHOTO MOJs. Y paBHEHUs] MakcBellia B MHTETpaabHOU popme.

70. DneMeHThI BEKTOPHOTO aHaliu3a. JJuBepreHiys u poTop BEKTOPHOTO MOJIS.

71. YpaBuenus Maxkcseiia B auddepeHnnanbHoi hopme.

4 cemecTp

72. Ucnonp3oBanue ocpuuiorpada s H3ydeHusi TapMOHUYECKUX KOJIeOaHMHA.

73. CBoOonHble 3aryxarolmiue KosebaHus, AudQepeHnnaIbHOe ypaBHEHUE 3aTyXarolluX
kojieOanuii, ero pemenue. [lapamerpsl 3aryxarmomux kosieOanwit. KoadduimeHnTt 3atyxanHwus,
norapu(MUUECKUH 1eKPEMEHT 3aTyXaHusl, JOOPOTHOCTb.

74. Bomyxnenasle  koneOanus.  JuddepeHumansHoe  ypaBHEHHE — BBIHYXKICHHBIX
KosebaHui, ero pemenue. [lapamMeTpbl BIHYX/IEHHBIX KOJIeOaHHH.

75. SIBnenue pe3oHaHca. Pe3oHaHcHas yacToTa. 3aBUCHMOCTbh aMIUIMTYZAbl BBIHYKJIEHHBIX
Kosie0aHMUH OT 4acTOThl. P€30HaHC B TEXHHUKE.

76. llenb mepeMeHHOro TOKa. AKTHBHOE, €MKOCTHOE W HHJIYKTUBHOE CONPOTHUBIICHUS.
IlosHOE CONPOTUBIIEHNUE MIEKTPUIECKON LIEMH.

77. BektopHas auarpamma i KojeOaHHW B IleNMU TMEPEeMEHHOro Toka. Mcmonb3oBanue
JMarpaMMBbl JJIs1 ONpeiesIeHHs] TapaMeTpoB KojaeOaHHi.

78. JlelicTByromue 3HAYE€HHWE CWJIBI TOKa M HANpsSOKEHHs B IENH MEPEMEHHOro TOKa.
Cpennsist MmomHoCTh. Ko duumeHT MouHoCTH.

79. Bonnsl. Ilonepeunble u mpoAoabHbIE BOJIHBIL. OPOHT BOJHBI, BOJHOBAsI MOBEPXHOCTH.
[TapameTpsl BoJIHBL. Y paBHEHHE TUIOCKON U cheprueckoil BoJHbI. BoaHOBOE ypaBHEHME.

80. Dueprusi ynpyroil BonHbl. I1n0THOCTH 3Heprum ynpyroi BosHbl. IInOTHOCTH mMoOTOKa
SHEPIUM YIpyrou BoiHbl. Bextop Ymosa.

81. 3BykoBsie BoaHBL. CKOPOCTH 3BYKa B razax. dddexrt [Jomiepa.

82. ITpunuun cynepnosunuu. Uatepdepenius u audpaxiust BoiaH. CTosure BOJIHBL

83. Teopust 37EKTPOMArHUTHOTO OIS, Y paBHEHUs MakcBeIia.

84. OnexTpomarHuTHble BOJHBL. (CBOWCTBAa JJIEKTPOMAarHUTHON BOJIHBL. OHEPIHs
3JEKTPOMAarHUTHOM BOIHBI. BekTop IloiTuHra.

85. BonHoBas ontuka. Bugumslii ceer. CBeToBo# BekTop. IHTeHCMBHOCTH cBeTa. [IpuHimn
['oitrenca-Openens.

86. Hurepdepenuuss cBeTa. YcCIOBHE MaKCUMyMmMa U YCIOBHE MHUHUMyMa JUis
untepdepenuu. Pacuer nuteppepeHInOHHON KapTUHBI OT ABYX TOYEYHBIX UCTOYHHKOB.

87. Pacuer uHTEphEPEHIIMOHHON KApTUHBI B TOHKUX IUIeHKaX. [1010Ckl paBHOMN TOJNIINHBI,
TOJIOCHI paBHOTO HakiIoHA. Konpra HeroToHa.
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88. udpaknus cBera. Metong 30H Dpenens. Bexropnas amarpamma. dudpakims
Ha KpPYIJIOM OTBEPCTHUH, Ha IUCKE.

89. Jludpakmus B mapamienpHbIX Jydax. Judpaknus Ha menu, HUTH. [udpaxnmonHas
pemerka. JludpaknuoHHass pemieTka, Kak CHEKTpajbHBI Hpubop, ee paspelaromias cuia,
yrioBas aucrnepcus. Ycioue Pases.

90. Iudpakuus B nmpoctpaHncTBeHHOH pemietke. @opmyna Bynwega-bparra. PentrenoBckas
CIIEKTPOCKONUS. PEHTTeHOCTPYKTYpHBIN aHAIU3.

91. Ilpaktuueckoil npumeHenne uHTephepeHmu u audpaxnun. [IpocBeTiieHHe ONTHKH.
Hedexrockonus. Cnexrpomerpusi. arepdepometpsl. ['onorpadus.

92. B3zaumoneWcTBHE CBETa C BEIIECTBOM. OJIEKTPOHHAs TEOpUsS B3aUMOJEUCTBUS.
Hucnepcus ceera. [lornomenue cBera, 3akoH byrepa. Paccessnue cera, 3akoH Pases.

93. Ilonspuzamus ceera. Buabl nonsipuzoBanHoro ceera. Ilonspuzaropel. 3akon Maioca.
CreneHnp noaspusaliu CBeTa.

94. Ilonsapuzanus cBeTa NpU OTpaXKEHUHU, 3aKOH bprocrepa.

95. JIBoitHoe myuenpenomienue. Juxpousm. [Ipumenenus noiasipu30BaHHOTO CBETA.

96. AOGcomoTHO 4YepHOe Teno, ero u3mydeHue. CnekTpanbHas CBETUMOCTh a0COJIIOTHO
yepHoro Tena. 3akoH Credana-bonpimana. 3akon Buna.

97. ®opmyna Pames-/xunca. KBantoBas rumoteza u ¢opmyna [lnanka. CpaBHeHHE C
SKCIIEPUMEHTAIBHBIM CIIEKTPOM M3Ty4yeHHUs aDCOJIFOTHO YEPHOTO Tea.

98. Buemnuii ¢orordpdexr. 3akonsl Buemnero ¢oroaddekra. BompT-ammnepnas
XapakTepucTuka ¢oroauona. YpaBHeHHe OWHIITEHHA 1uisi BHemHero (orodddexra. Dotow,
sHeprusi GoToHa, UMITYIIbC (DOTOHA.

99. Dddexr Komnrona. KBantosast Teopus a3 dexra.

100. M3nydeHne n3onpoBaHHbIX aTOMOB. CIIEKTp M3ilydeHus aroma Bogopoaa. [locrymnarsl
bopa. bopoBckast Teopus aToma BoAOpoa.

101. I'unoresa ae-bpoitns. Jnuna BoaHbl ne-bpoitsiss. OnbITHOE MOATBEPKIECHUE BOTHOBBIX
cBoicTB BemecTBa. CooTHoOmIEeHHE Heompenenennocreil [eizenbepra. CrnencTBus W3 3THX
COOTHOUIIEHUH.

102. VYpaBuenwe Illpenunrepa. BomnoBas Qynkuums, ee (QuU3HYSCKHA  CMBICI.
Hcnonb30BaHue BOJIHOBOW (DYHKIIMU B KBAHTOBOM MEXaHUKE.

103. /IBmxenue cBoOomHON yacTuiel. Y paBHenue LlpenuHrepa misi cBOOOTHOW YaCTHUIIBI U
ero pemenue. CylHOCTh BOIHBI Je-bpoiiis.

104. Yactuua B noteHuuanbHou sime. YpaBHenue lllpenunrepa, ero pemenue. KsantoBanue
sHepruu yactuusl. [IpuHnun coorsercrBus bopa.

105. M'apmonuueckuii ocumuisitop. YpasHenue Llpeaunrepa. KBantroBanue suepruu.

106. TynuenbHbIl >¢dexT. YpaBHenue lllpeaunrepa s YacTHIbI, TPOXOJALIe udepe3
noTeHuuanbHbi 6apbep. Koadduunent npozpaunoctu 6apbepa.

108. Atom Bomopona. YpaBHenue llpenunrepa, ero pemenue. KBaHTOBBIE 4yMcia U
(u3nyecKre BEIMUNHBI, ONpeesieMble STUMH KBaHTOBBIMU YHCIIAMHU.

109. Cxema »dHEpPreTM4EeCKMX YpOBHEH M KBAHTOBO-MEXAaHWYECKMX COCTOSHHUH aroma
BOJOpPOJA.

110. CnoxeHue MexaHMYECKMX MOMEHTOB. CHIMH 3J€KTpPOHA, COOCTBEHHBIH MarHUTHBIN
MOMEHT 3JIEKTPOHA, CBSI3b MEX]Ty HUMHU.

111. DkcnepuMeHTaIbHOE MOATBEP)KIEHUE HAINYMA cnvHA diekTpoHa. OnbiT lTepHa n
I'epmaxa. ToHKast CTpyKTypa CIIEKTPOB U3JIYUEHHUS] aTOMOB.

112. Ilpunuun 3anpera Ilaynu. PacnpeneneHue 37I€KTpOHOB B aTOME IO COCTOSIHMSIM.
[Tepuoanueckas cucTemMa 3JIEMEHTOB. 3aIUCh AIEKTPOHHON KOH(PHUTYypaluu aToMa.

113. OnTuueckue cBOICTBA aTOMOB M MOJIEKYJI. ATOMHBIE CIEKTPBI, MOJEKYJSpPHBIE
CHEKTPbI U3TyUECHHUS.

114. PeHTreHOBCKOE XapaKTepUCTUUECKOE U3IIyUYEHHUE.

115. BeiHy)XK1€HHOE U3ITy4Y€HHE, €r0 CBOKCTBA.

116. Jlazep, ero ycTpolcTBO U UCIIOJIb30BAHHUE.

117. KBantoBas cratuctuka. IlonHas ¢ynkumsi pacnpenenenus. @epMUOHBI U OO30HBI,
OTJINYMS B IOBEJCHUH.

118. CBoOonHble 3ekTpoHbl B MeTayuie. YpoBeHb @Depmu. IlomHas QyHkuus
pacnpenenenus npu T=0. CpegHss s3HEPrus JEKTPOHOB B METAJLIE.
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119. TenmoeMKOCTh AJIEKTPOHHOIO ra3a B METaJlje.

120. CsepxnpoBoaumocts, BKIII-Teopusi.

121. PaGoTa BbIX0/1a 3JIEKTPOHOB M3 MeTaiuia, hopmysa Jlemmena.

122.  DOneMeHTbl 30HHOM TeOpHUM TBEpPAOro Teina. MeTamibl, JOHUANEKTPUKH U
MOJIYIIPOBOTHUKH.

123. CoOcTBeHHAas: ¥ IPUMECHAs! MPOBOJAUMOCTD TOJTYIPOBOJHHUKOB. [10TyIpOBOIHUKY N U
p-tuna. OmnpenenaeHue LIMPUHBI 3aIPEUICHHON 30HbI OTYTIPOBOTHUKA.

124. Snepnas moaens atoma. ATomHoe sipo. CoctaB, 0003HaueHUE, 3apsiI, Macca spa.

125. Dueprus cBsizu sapa. Jedext macchl sapa. Y nenbpHast SJHEPTUs CBsI3U, €€ 3aBUCUMOCTh
OT MaccoBOro yucina A.

126. SAAnepusie cunbl. CBOMCTBA sSAEpHBIX cHIl. Mojenu sjpa.

127. PagmoakTMBHOCTb. 3aKOH pPaJAMOaKTHUBHOIO pacnaga. AKTUBHOCTh. IlocrosiHHas
pacnana. Ilepuon nonypacnana.

128. SnepHbie peakuuu. 3aKOHBI COXPAHEHHS B SAJIEPHBIX peaknuax. CedyeHue siepHOU
peaxkiuu.

129. llenenue sinep. Llennas saepHas peakiusa. Kpurudeckas macca. @akTophbl, BIUSIONIUE
Ha OCYLIECTBIICHUE LEMHOU 1epHON peakuuu. [[pakTnyeckoe UCIoIb30BaHUE PEAKLIUH.

130. TepmosiaepHblii cuHTEe3. MexaHu3M NMpoTeKaHus peakiuu. TemnepaTypa, Ipyu KOTOpOH
BO3MO>XKHA PEaKIUs.

131. Bomoponnas Oom0Oa. IIpOTOH-POTOHHBIA LUK BHYTPU 3BE3/bl. YIIPaBIISEMbIi
TEPMOSICPHBIN CUHTE3.

132. SnepHas sHepreTuka. 3anachl TOIUIMBA, CTOUMOCTb 3Heprur Ha ADC, 3KOJIOrMYeCKUi
aCIIeKT.

133. Buabl B3auMOJCIHCTBUS B MPUPOJE, MX XapaKTEpUCTUKAa (MHTEHCHUBHOCTH, PaJNYC
NEHCTBUS, KBAaHT B3aUMOJICHCTBUA).

134. DnemeHTapHbIE YacTUIIbI. XapaKTEPUCTUKU dlIeMeHTapHbIX dactull. Knaccuduxarms
3JIEMEHTAPHbBIX YACTHII.

135. 3aK0HBI COXpaHEHUs B PEAKIIUIX C y4aCTHEM 3JI€MEHTAPHBIX YaCTHII.

6. MeToauueckue YKazaHus 1Jis oﬁyqamumxca M0 OCBOCHHUIO TUCHHUIIIMHBI
HNHaHOBAIMOHHDBIE 06p330BaTeJILHLIe TEXHOJIOI'UHN

Bun 06pazoBaTenbHBIX TEXHOJIOTUM, CPEICTB Ne TeMBI / TEMA JIEKIIUHU
nepenavyu 3HaHui, GOpMUPOBAHUS YMEHUH U
MPaKTUYECKOTO OMBITA

Criala-JIeKInuu Tema 1/ OCHOBBI KJIACCUYECKOH MEXAHUKH.

Tema 7/ DneKTpUYECTBO U MAarHETU3M.

Criala-JIeKInuu
[DJIeKTPOCTAaTHKA B BAKYyME U BEIICCTBE.

Crana-IeKnun Tema 12/ ®usuka KoaeO0aHU U BOJIH.

B nauane cemectpa cTyneHTaM HEOOXOAMMO O3HAKOMUTHCA C TEXHOJOTHYECKOM KapTo
JUCIUIUIMHBL, BBISICHUTD, KAaKU€ PE3y/IbTaThl OCBOCHMS JUCIUIUIMHBI 3asBJICHBI (3HAHUS, YMEHMUS,
NpakTUYeCKHid ombIT). [l ycHemrHoro OCBOEHHUS AMCLUUIUIMHBI CTyJE€HTaM HeOoOXO0JUMO
BBITIOJTHUTH 33/1aHUs, IPEIYyCMOTPEHHbIE pabouell yueOHON MpOorpaMMOil TUCHUIUIMHBI U IPOUTH
KOHTPOJIbHBIE TOYKU B CPOKH, yKa3aHHbIE B TEXHOJIOTHYecKO kapTe (paznen 11). Ot kauecTBa u
MIOJIHOTHI MX BBIMOJIHEHUS OYJET 3aBUCETh YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETEHIIMM U OIIEHKA
TEKYLIEN yCIIEBAEMOCTH I10 JUCLUILINHE.

[To utoram Tekyliel ycHeBaeMOCTH CTYAEHTY MOKET ObITh BBICTAaBJIEHAa OLEHKa IIO0
MIPOMEKYTOUYHOM aTTECTALUU, ECIIU OTO IIPELYCMOTPEHO TEXHOJIOTMUECKOW KapTON JUCIUIUIMHBL.

OcHoBHOM  (hopMOM  OCBOEHHS JAMCLUMIUIMHBI SIBJSIETCS KOHTAaKTHas paboTa cC
IpernoiaBaTeNieM — JIEKLUH, TPaKTUYECKUE 3aHATHs, J1abopaTopHble pabOThl, KOHCYIbTALUU (KaK
UHIUBHUIyaIbHBIC, TAK M TPOBOAMMbBIC C IPUMEHEHHEM TUCTAHIIMOHHBIX TEXHOJIOTHH).

[To pucuumiumHe YacTh TeM (pa3felioB) H3Yy4aeTcs CTYIEHTaMH CaMOCTOSITENIBHO.
CamocrosiTenbHast paboTa mpelycMaTpUBaeT MOATOTOBKY K ayJAMTOPHBIM 3aHSITHSM, BbIITOJIHEHUE
3aJaHui (MUCBMEHHBIX PabOT, TBOPYECKUX IMPOEKTOB M JAp.), MOATOTOBKY K NPOMEXKYTOUHOMH
arrectanuu (3x3ameny (mudd.3adery)).
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Ha 7neknuoHHBIX M MPAaKTHYECKHX (CEMHMHApCKHMX) 3aHATHAX, a Takke Ha
nabopaTopHbIX paboTax BbIPAOATHIBAIOTCS YMEHHMS M HABBIKM OOYYAIOMIMXCS MO TMPUMEHEHHUIO
MOJTYYCHHBIX 3HAHWH B KOHKPETHBIX CHUTYalUSX, CBS3aHHBIX € Oyxymied mpodeccHoHaIbHOM
nesaTenbHOCThI0.  [l0  OKOHUAaHMM UW3y4YeHHMsS AMCLUMIUIMHBL TPOBOAMTCA IMPOMEKYTOUHAsS
arrectanus (3k3ameH, (nudd.3ayuer)).

PerynspHoe mocemieHre ayJUTOPHBIX 3aHATHH HE TOJBKO CIHOCOOCTBYET YCHEUTHOMY
OBJIAJICHUIO 3HAHUSMH, HO U IOMOTAeT OPraHW30BaTh BpPEMs, T.K. BCE BHUJbI yYEOHBIX 3aHATHUH
pacripeieieHbl B CEMECTpE TUIAHOMEPHO, C Y4EeTOM HEOOXOMMBIX BPEMEHHBIX 3aTpar.

6.1. MeToanuyeckue yKa3aHus 1Jis1 00y4aromMXCs M0 OCBOCHHUIO TMCHUILIMHBI HA
NMPaKTHYECKUX 3aHATHSAX, JJa00PaTOPHBIX padoTax

[TpakTHdeckue 3aHITHs 00YJIArOIIUXCSl 00SCIICUNBAIOT:

- IPOBEPKY ¥ YTOUHEHUE 3HAHUM, ITOJTYUYCHHBIX HA JICKIUAX;

- TIOJyYeHNE HABBIKOB COCTABIICHHS IOKIJIAJOB M COOOIEHUH, 00CYKIEHUSI BOIIPOCOB IO
y4eOHOMY MaTepuany IUCIUILIUHBL;

- 00cyXJIeHHE BOMPOCOB B ayIUTOPUH, JINOO WHIUBUAYAIbHBIX;

- BBIMIOJIHEHUE MPAKTUYECKUX 3aJIaHH, 3a]1a4;

- MOJBEJACHUE WUTOrOB 3aHATUUA IO PEUTUHIOBOM CHUCTEME, COIJIACHO TEXHOJOTHMYECKOMN
KapTe AUCUUILIUHBI.

Conep:kanue 3aJaHUi IS IPAKTHYECKHUX 3aHATHIA
Tembl MUCBMEHHBIX PadOT, ACCE, TOKIAIO0B | T.II.

2 cemecTp
[IpakTuueckas padota 1. OCHOBBI KJJaCCUYECKON MEXAHUKHU.
[IpakTryeckas pabdora 2. J[nHaMMKa IOCTYNATEIbHOTO JBU)KEHUS TBEPIOTO Tea.
[IpakTuueckas padora 3. JluHaMuKa OCTYNaTEIbHOTO ABMXKEHUS TBEPIOTO TENa.
IIpakTruyeckas pabota 4. J[nHaMHKa BpaIlaTeIbHOTO JBMXKEHUS TBEPIOTO Tea.
[IpakTuueckas padbota 5. DIE€MEHTHI PEIATUBUCTCKON MEXaHUKHU.
[IpakTuyeckas padota 6. MonekynspHas ¢pusznka. MojaekyIsipHO-KUHETHUECKasi TEOpHSI.
[IpakTuueckas pabora 7. TepMoanHaMUKa.

3 cemecTp
[TpakTuueckast pabora 8, 9. DIeKTpUUECTBO W MAarHeTU3M. DJEKTPOCTATHKA B BaKyyMe U

BELIECTBE.

[IpakTuueckas padota 10. ITocTOSHHBIN 3JIEKTPUUECKUN TOK.
ITpakTruyeckas padora 11, 12. MarauroctaTika B BAKyyMe U BEILIECTBE.
[IpakTuueckas padbota 13. DnekTpomMarHuTHas HHAYKIUS.
ITpakTruyeckas pabota 14. DnekTpoMarHuTHOE 1ojie. Y paBHeHUsT MakcBeia.

4 cemecTp
[IpaxTuueckas padora 15. dusnka KonedaHHl U BOJIH.
[TpakTuyeckas padora 16. 3aryxatomiie konedaHus.
[IpakTuueckas pabora 17. BonHoBbIE HpoIieCCHI.
[IpakTuyeckas padora 18. BonHoBas onTHka.
[MpakTryeckas padora 19. KBanToBast Teopwsi.
[TpakTuyeckas padora 20. AToMHas Gpu3MKa.
[Mpaktryeckas padora 21. SnepHas pusuka.
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JlabopaTopHbie padoThl
2 ceMecTp

HaunmeHnoBaHue 1a00paTopHBIX paboT

3aganue 1o J1abopaTopHbIM paboTam

Jlabopamopnas paboma 1. «OnpeneneHue
Macchl Tela IPaBUIBHOM TI'€OMETPUYECKOU
bopmbI»

CrenaTb pHUCYHOK Tela, Ha pHUCYHKE
I0Ka3aTh pa3Mepbl, 3alHCcaTh PACUETHYIO
(bopMmyIty AJ1s OTIpeaeeH s MacChl Tela.
[TonroroBuTh TAOMULY AN PpE3yJIbTATOB
U3MEpEHH, MPOBECTU HEO00XOIMMBIC
HU3MCPCHUA MW PE3YyJIbTAaTbl 3allMCaTb B
tabmuiyy. Paccumrare Maccy m  Tedna,
a0COOTHYIO OIMOKY Am.

OdopmuTh OTUET O HPOJIEIAHHOM padoTe.

Jlabopamopnas  paboma 2. «3yueHue
OCHOBHOT'O 3aKOHA JJMHAMHUKHU BpAIaTeILHOTO
JIBUKCHHS TBEPIOTO TEJIAy.

BremonHuTh HamabopaTtopHoycTaHOBKe7-8
HKCIIEPUMEHTOB IO COYAapeHUI0 MIapoB
buKkcHpys HadadbHBIA YrOJ OTKIOHEHHS U
YHUCJIO0 COYyJIapEHHUIA. Paccuurath
KOdpUITUEHT BOCCTaHOBJICHUS,
OMpEeAeNUTh  MOTPEIIHOCTh,  PE3YyIbTAaThI
MPEJICTAaBUTh B TAOJIUYHON popme.
OdopMuUTh OTUYET O poAETaHHON paboTe.

Jlabopamopnas paboma 3. «OnpeneneHue
K03 PHIIMEHTA BA3KOCTH KUIKOCTHY.

W3mepuTh  IITAaHIEHUMPKYJIEM  paanycC
IIKMBa I MaATHUKA U BEPTUKAIbHON
JIMHEMKOW BBICOTY HAYaJbHOI'O IOJIOKECHUS
rUpU.  3HA4Y€HUsT  BEJIMYUH U UX
MOTPEIIHOCTH 3aHecTH B Tabmunmy. Jias
Ka)KJ0r0 3HAUYEHUSI MacChl pacCYUTATh
VJIJIOBOE YCKOPEHHE, MOMEHT U OIIUOKH
TUX BEJIIMYMH METOJIOM MaKCHUMAalIbHON
omnbku. IlocTtpouts rpadux 3aBUCUMOCTH
YIJI0BOTO YCKOPEHHS U MOMEHTa OT MAacCHl.
[Io rpaduky omnpenenuTb MOMEHT CHJI
TPEHMSI © MOMEHT UHEPLIMM MAATHHKA.
OdopMuUTh OTUET O NpOAETaHHON padoTe.

Jlabopamopnas paboma 4. «OnpexneneHue
OTHOIIEHHSI YNENbHBIX TEIJIOEMKOCTEH Ta3a
METOI0M auabaTHUECKOT0 PacIIMPEHHSI.

W3mepuTh AMaMeTp IapuKa U PacCTOSTHUE S
MeX1y MeTKaMu. bpocas mapuk B TpyoKy ¢
JKUAKOCTBIO, BKIIOUUTH CEKyHIOMED B
MOMEHT  MpPOXOXKJIEHU MeTku | |
BBIKJIFOYUTH B MOMEHT MPOXOXKIECHUS METKU
2, BpeMms 3aHecTH B Tabmuny. M3mepenus
IIPOBECTM HE MeHee S5 pa3. Beluucnurs
KO3 UIIUEHT BHYTPEHHETO TpEeHUs,
paccuuTaTh  IMOTPEUIHOCTh  M3MEPEHMH,
pe3yJbTaThl, W3MEPEHUW U BBIUYUCICHUI
3aHECTH B TaOIHILY

OdopMuUTh OTUET O NpoAeTaHHON padoTe.

3 cemecTp

HaunmeHnoBaHue 1a00paTOpHBIX paboOT

3aganue 1o J1abopaTopHbIM paboTam

Jlabopamopnas paboma 5. «WccnenoBaHue
3aBUCHMOCTH  MOIIHOCTH K03 duimenrta
MOJIE3HOTO JICHCTBUS HCTOYHHUKA TOKA OT
HATPy3KN».

CobOparp cxemy. 3amucaTh TIOKa3aHHS
BOJIbTMETpA. Pesynpratel  u3MepeHuit
3arcartb B Ta6n1/1uy. Brruncnute 3Ha4eHUA
MOIIHOCTH W K.11.1a. [locTpouTs rpaduku
3aBUCUMOCTU MOIIIHOCTHU u K.IL. 4 oT
conportusnenus. [lo rpadukam ompenenuts
TOK KOPOTKOI'O 3aMbIKAHHSA W BHYTPCHHCEC
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CONPOTHBIIEHUE UCTOYHHKA.
OdopMHTB 0THET 0 POAETaHHON padoTe

Jlabopamopnass paboma 6. «3mepeHue
DIIEKTPOJBIDKYIEH CHIIBI TaJIbBAaHHYECKOTO
AJIEMEHTA METOJI0OM KOMITCHCAIIUNY.

Cobpatb cxemy. 3mMepuTh JUIMHY TUT€UYa
peoxopaa Mexay ToukamMu A u D.
Pesynbrar  M3MepeHHMs ~ 3aHECTH B
Ta0IHILy. Brrunciuts 2J1C
HCCJICAYEMOTO DJIEMEHTa C pacyeToM
CpenHel abCONMFOTHOM OTHOKH.

OdopMuUTh OTUET O TpOICTaHHON paboTe

Jlabopamopnas paboma 7. «ccnenoBaHue
HAMarHUYUBaHUS (heppoMarHeTUKoOB C
MIOMOIIBIO octIIorpaday.

Cobpatp cxeMy. YCTaHOBUTH YacTOTy
HaIpsKEHUS reHeparopa 50 I
VYBenuuuBas aMIUTUTY Ly BBIXOJHOTO
HaNpsDKEHUs] TeHepaTopa 1, TaKUM 00pazom,
aMIUIUTYJly TIEPEMEHHOT0 TOKa B OOMOTKE
L1, nabmromate Ha 3KpaHe ocuuuiorpada
MEeTIIIO rucTepesuca. 3apucoBarb
HabII01aeMYI0 HETITIO. Onpenenutob
MarHMTHbIE MapaMmeTpsl oOpas3la Mo MeTie
rucTepesuca. Broruncinutb MAariuTHYIO
MPOHUIIAEMOCTb.

OdopMuUTH OTUET O TIPOICTaHHON paboTe

4 cemecTp

HaumenoBanue 1abopaTopHbIX paboT

3ananue no 1a00paTopHbIM paboTam

Jlabopamopnas paboma 8. «CroxeHue
rapMOHMYECKHUX KOJIEOaHUI C TOMOLIBIO
ocmutorpagday.

O3HaKOMUTCSI C OpraHaMu YIpPaBICHUS U
paboToii ocuuuiorpada. [Honyuuts
BPEMEHHYIO pa3BepTKy Jydya IO KaHaiy 1.
AHaJIOTUYHO MOJIyYUTh BPEMEHHYIO
pa3BepTKy Jyda mo kaHainy 2. OnpenenuTh
YacTOTy MyJIbCAlMi aMIUIUTYIbl (4acTOTy
OueHuii), BBIYMCIUB PA3HOCTh  YacTOT
CKJaJbIBa€MBIX KoJeOaHWH, U mepuoa
OMEeHUH. ITonyuunts Ha JKpaHe
ocumwmiorpadpa ¢urypsl Jluccaxy npu
COOTHOLIEHMH yacTtoT f moOJaBaeMbIX
CUTHAJIOB Ha BXOJbl Y U X, paBHoM 1:1, 1:2,
3:2, 2:1,5:2 u ap. 3apucoBatrh MOTYICHHBIE
burypel © AAA  KaXJIOW  ONpenenuThb
KpPaTHOCTb IIEPECEUEHUM 110 ocsiM Y U X.

OdopmuTh 0THET 0 MpOAETaHHOM padoTe.

Jlabopamopnasa  paboma 9.
UHTEp(EpEeHIINN CBETAY.

«H3yuenue

Bxmounte OKI'. IlepemBuras 3kpaH,
TOOUTHCA HaWJIy4yIled BHUIUMOCTH KOJIELl
Herotona Ha 3kpane. I3mMeputs BeTM4YMHbI a
M B M BHECTH JIaHHbIE B TaOIUIly
m3MepeHnii. C MNOMOIIBI KOOPJIWHATHOMN
cetku OX wm OY, usMeputTh IuaMeTpbl
TEMHOT0 KOJIblIa M pPaccuuTaTh CpeIHui
quameTp. BpruMcnuTe pagmyc KpHUBHU3HBI
JIUH3bI JUIS KaXKIOr0 KOJIbIa U ONpPENEIUTh
cpenHee 3HAUYEHHUE, paccuuTaTh
abCOIOTHYIO OLIMOKY MOJIy4€HHOT O
pe3yJibrara.

OdopMuTh OTUET O NpoAeTaHHON padoTe.

Jlabopamopnas paboma 10. «I3ydenne
TU(GPAKIUU CBETAY.

Bxmtounte OOk mUTaHWS  J1azepa H
yOemuThCS B HAJIWYUHU IydKa Ha BBIXOJE.
Y CTaHOBUTH pEUTEp C Pa3JABUIKHOW HIETBIO
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U TOJY4YUTh Ha SKpaHe IUPPAKIHMOHHYIO
KapTuHy. W3yunTh XapakTep HW3MEHEHUS
TUGPaKIMOHHON KapTHUHBI NMPU HW3MEHEHUU
IIUPUHBL IIEeU. YCTaHOBUTH pelTep C
HUTBIO. PaccuuTarh JIMHEHHYIO [IMPUHY
LHEHTPATBHOTO MAaKCUMYMa.

OdopMuTh OTUET O poAeTaHHON pabdoTe.

Jlabopamopnas paboma 11. «3y4uenue
CHIEKTPOB M3ITyYCHHS U TIOTJIOMICHHS.

O3HaKOMUTBCS c YCTPOHCTBOM
cnekrpockona.  [loBopaumBas  KOJBIIO
OapabaHa MPOCMOTPETH Yepe3 OKYJSp BECh
CIIEKTp OT (pHOJIETOBOTO 10 KPACHOTO KPaeB.
CoBMeCTUTh HUTH 3PHUTEIBHOH TPYOBI C
JMHUSMH CIIEKTPa, TEPEMEINasich OT OJHOTO
Kpasi CIIeKTpa K JPYromMy M Jeiasi OTCUEThI
mo mkaime Oapabana. J[aHHBIE 3aHecCTH B
tabmuiy. Mcnonp3ys — TpaxyMpOBOYHBINA
rpaguk,  ompeneNuTh  JUIMHBI  BOJIH
CHEKTPAIbHBIX JIMHUH, 3aICaTh 3HAYCHUS B
tabnuny. IloBTOpUTh ONBIT € TPYOKOH,
HAITOJIHEHHOW HEOHOM.

OdopMuTh 0TYET O MPOETAHHON padoTe.

Jlabopamopnas paboma 12. «MccnenoBanue
COOTHOIIICHUS HEOTIPEICIICHHOCTEH
['eitzenbepray.

Brorounte  ONOK  THMTaHWA  J1azepa U
yOequThCs B HAJIWYUHM Iy4Ka Ha BBIXOJE.
YcraHoButh  pedTep €O IIENBKO  HA
ONTUYECKYIO CKAMBIO U MOJTYYUTh HA SKpaHe
T(PPaKINOHHYIO KapTUHY. N3yuuts
XapakTep  M3MEHEHUs  JIudpaKiuOHHON
KapTUHBI [P W3MEHEHUM IIMPUHBI LIEIIH.
Pe3ynbrarel u3mMepeHuit, 3HaUCHUE MTUPUHBI
B IIEJM H JIUHBI BOJHBI  (OTOHOB
JIa3€pPHOT0 M3JIyYEHHUs 3amucarh B TaOIUILY.
IloBroputs H3MepeHUs MId S5 3HAYCHUHN
LIIMPHUHBI B LIETH.

OdopmMuTh OTUET O MPOCIIAHHON paboTe

Jlabopamopnas paboma 13. «ccnenoBanue
CBOWCTB M3JIy4€HUS] ONTHYECKOTO KBAHTOBOTO
reHeparopan.

Onpenenuts  pacxoJUMOCTh  J1a3epHOTO
IMy4Ka. Ornpenenursb JUINHY  BOJIHBI
Ja3€pHOTO U3ITY4YEHUsI.

OdopMuUTh OTUET O NpoAETaHHON padoTe

Jlabopamopnas paboma 14. «Onpenenenue
XapaKTEPUCTHK JIEMEHTAPHBIX YACTHIDY.

[Tomyunte y  mpenopaBarenss  CXeMy
coObITHS, B KOTOPOM y4acTBYeT
HeusBecTHas vactuna. llepenectn cxemy
coOBITHSI Ha YMCTBII JUCT Oymaru WU
BBINIMCATh HMCXOAHBIE HaHHblE. Mcnonb3ys
UCXOJHbIE JlaHHbIE, TaOJIMYHbIE JIaHHBIE,
3aKOHBI COXpaHEHHUS u bopmybl
PENATUBUCTCKOM  MEXaHUKH  OMNpPEIeNIUTh
napaMeTpsl HEU3BECTHOMN YaCcTHULIBI.
[TonyueHHble mapaMeTpbl BbINHCATH B
TaOMUIly W  ONpEeAETIUTb HEU3BECTHYIO
YacTUIly. YKa3aTh THUN B3aUMOJAECHCTBUS, B
KOTOPOM  YYacTBYIOT 4YacTHULbl JIaHHOTO
coObITust. OmnpeneiauTh KBapKOBBIM COCTaB
YaCTHULIBI.

OdopmuTh OTUET O MPOCIAHHON paboTe
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JlaGopaTopHbpie paboThl obOecreuynBaOT: (OPMHUPOBAHUE YMEHUM M HABBIKOB OOpAaICHHs
¢ mpubopamu U APyruM o00pyIOBaHUEM, IEMOHCTPAIUIO IPUMEHEHHUS TEOPETUUECKUX 3HAHUIN Ha
MPAKTHUKE, 3aKPEIICHUE W YrIIyOJeHHe TEOPETHYECKUX 3HAHWH, KOHTPOJb 3HAHWH W yMEHHH B
(bopMyIMpPOBAHUY BBIBOJIOB, Pa3BUTHE MHTEPECA K U3y4aeMOM TUCIUILTHHE.

[IpumeHenne 1a0OpaTOpPHBIX pPabOT TMO3BOJSET BOBJICYh B AKTUBHYIHO paboTy Bcex
00yJaromuxcs rpymisl 1 CPOPMUPOBATH HHTEPEC K U3YYCHUIO JUCIUTUIHHBL.

CaMOCTOSITEIbHBIN TIOMCK OTBETOB HAa IOCTaBJICHHBIC BONPOCHI W 3aJa4d B XOJIE
nabopatopHoii paboTel MPUOOPETAIOT OCOOYI0 3HAYMMOCTH B BOCIPHUSTHH, TIOHUMAaHUU
COACPIKaHUA NUCHUIIIINHBI.

W3yueHHBII Ha JEKIHMAX MaTepuai JIydllle YCBaWBaeTCs, JIabOpaTOpHbIe pPaOOTHI
JEMOHCTPHPYIOT MPAKTUIECKOE UX MPUMEHEHHE.

6.2. MeTonuyeckue yKa3aHusi JJisl BbINOJHEHUS] KOHTPOJIbHBIX padoT

KontposnbHas pabota — ojiHa 13 (HOpM IIPOBEPKH U OLEHKU YCBOCHHBIX 3HAHUH, MOITY4YEHUS
uHbOpMAMM O XapakTepe IMO3HABaTEIbHOM JAEATEIIbHOCTH, YPOBHE CAMOCTOSTEIBHOCTH |
AKTUBHOCTH Y4YallluXcs B y4yeOHOM mporiecce, 00 3(pPEeKTUBHOCTH METOJ0B, (GOPM H CIIOCOOOB
y4eOHO IesTETLHOCTH.

Jlnst cTyeHTOB 3a04HOro oOyueHus B 2, 3 u 4 cemecTpax HpPEAyCMOTPEHO BBIIOJIHEHUE
KOHTPOJIbHBIX pabOT AUCHUIUINHBI «DU3HUKaY.

KonrponbsHast pabora mucumiuimeel «@Pusuka» 0o mnpaBuwiamM oO(OPMIEHUS JOJKHA
COOTBETCTBOBATh TpeOOBaHUSAM, YTBEp)KIeHHbIM Ha Kadenpe. Homep Bapuanta pabOoTh
OIIpeIeIAeTCs 110 MocleAHeN dpe 3a4eTHON KHIKKH.

[IpenBapuTesbHO CTYAEHT JOJDKEH HM3Yy4UTh TEOPETUYECKUHM MaTepuall. TUTYJIbHBIA JIUCT
KOHTPOJIbHOM paboThl 0(hOpMIISIETCS 110 YCTAaHOBJIEHHOU (hopMe.

[TomHOCTBIO OQOpMIIEHHAss KOHTPOJbHAs paboTa JODKHA OBITh ClaHa CTYACHTOM Ha
kadenpy s perneH3upopanusi. KauecTBo KOHTPOJIbHON pabOThl OLIEHUBAECTCS PYKOBOJUTEIEM C
Y4ETOM IPaBUJIBHOCTH BBIIIOJHEHUS 3a/1aHus. HeBepHO BBINONHEHHbIE 33JaHUsl B KOHTPOJIbHOMN
paboTe BiIEeKyT 3a c000i1 BO3BpaT pabOThI HAa TOBTOPHOE BBIIIOJHEHUE WU 10PAOOTKY.

KonTponbHas pabota, mojiyuuBIas OTPULIATEIbHYIO PELIEH3UIO, BBINOIHIETCA CTYIEHTOM
MIOBTOPHO € ydyeToM 3ameuaHuil. [lpu craye BHOBb BBINOJIHEHHON paboThI cileyeT NMPUIOKUTh K
HEH ¥ HE MPUHATYIO paboTy U pELEH31I0 Ha Hee.

KontponbHble paboThl Ui CTYJIEHTOB 3a04HOM (GOpMbI OOy4YeHMS BBIIOJHIIOTCS BO 2
ceMecTpe Mo TemMaMm:

* OCHOBBI KJIaCCH4ECKON MeXaHUKH. [IoHATHE COCTOSAHNA B KIIACCUYECKON MEXAHHUKE.

* J/lunamuKa OCTYNaTeIbHOTO IBUYKEHHS TBEPJOTO Tea.

* /lunamuKa BpalaTeIbHOTIO ABM)KEHUS TBEPAOTO TeNa.

* DJIEMEHTHI PENATUBUCTCKON MEXAHUKH.

* MonekynspHas ¢pusuka. MonekyasipHO-KUHETHYECKask TEOPHUS.

» TepmoanHamuka.

* DJIEKTPUYECTBO M MarHeTU3M. ODJEKTPOCTaTHKa B BaKkyyme U BemecTse. llocTosHHBIN
BJIEKTPUYECKHI TOK.

* MaraurocTaTika B BaKyyMe U BEILIECTBE.

KoHnTposibHble paboThl s CTYAEHTOB 3a04HOM (OpMbI OOY4YEHMs BBIIOJHSAIOTCS B 3
CEMECTpE M0 TEMaM:

* DJIEKTPOMAarHUTHas! UHTYKIIHSI.

* DJIEKTPOMAarHUTHOE 1oJie. Y paBHeHUs Makcsena

» ®u3nka KonedaHui U BOJIH.

* 3aryxaromue KouedaHus.

KoHnTposnbHble paboThl A7 CTYAEHTOB 3a04HOM (hOpMbI OOy4YeHHS BBINONHSIOTCS B 4
CEMECTpE MO TEMaM:

* BotHOBBIE TTPOIIECCHI.

* BonnoBas onTHka.

* KBanToBas Teopus.

* ATOMHas pU3UKa.

* SlnepHas pusuka.
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KontponbHas paboTta cocTouT U3 5 3a71a4, BapuaHT BBIOMpAETCs MO TMOciaeaHe 1udpe
HOMEpA 3a4YETHON KHUKKH.

Bapuant Howmepa 3anau
0 10 20 30 40 50
1 1 11 21 31 41
2 2 12 22 32 42
3 3 13 23 33 43
4 4 14 24 34 44
5 o) 15 25 35 45
6 6 16 26 36 46
7 7 17 27 37 47
8 8 18 28 38 48
9 9 19 29 39 49

[IpumepHas 3aada AJi BHIIOTHEHUS! KOHTPOJIBHBIX Pa0oT:

[Tpu ropr30HTAIIEHOM TOJIETE CO CKOPOCTHIO V =250 M/C CHapsia Maccoid m=8KT pa3opBajics
Ha JiBe 4yacTu. bompinas yacte Maccoit m1=6 kr nmomyuunsia ckopocts ul=400 M/c B HampaBIeHUU
noJsieta cHapsiaa. OnpeneauTs MOLY/lb U HallpaBJI€HUE CKOPOCTH U2 MEHbIIEH YacTH CHapsaa.

TpeboBaHuUsI K BBIIIOJIHEHUIO PaboT.

3a BpeMms M3ydyeHUs Kypca oOmed (QU3MKU CTYAEHT JOJDKEH NpeACTaBUTh B y4deOHOe
3aBeJICHHE JIB€ KOHTPOJIbHBIE pabOTHI IO BCEMY KypCY (OAHY KOHTPOJIBHYIO B K&KIOM CEMECTPE).

Homepa 3anmay, KOTOpbIE CTYAEHT JOJDKEH BKIIOUUTH B CBOIO KOHTPOJBHYIO paloTy,
olpeAessAoTCa o TabauaM BapuaHTOB. BapuaHThI COOTBETCTBYIOT IMocieqHell nudpe Homepa
3aueTKu (He uudpe roaa MOCTyIUICHUS)

KontponbsHble pabOTBI MOXXHO BBHINOJHATH B INKOJBHOW TeTpamu, B ¢opmare A4, B
JIEKTPOHHOM (opmare, HO B JIFOOOM cilydae B COOTBETCTBHE C TPEeOOBaHUSAMH, YKa3aHHBIMU
HUXKE.

VYcnoBus 3a1a4 B KOHTPOJIbHOW paboTe Ha/lo MepenucaTh MOJHOCThIO 0e3 cokpameHui. J{is
3aMeyaHuil mpenoiaBareisi Ha CTpaHULAaX TETPaan OCTABISATh MOJIS.

B KoHIIe KOHTPOJBHOM pPabOTHl yKa3aTh, KaKuM YUYE€OHMKOM MM Y4eOHbIM MHocoOuem
CTYJEHT IOJIb30BAJICA NMPH M3y4yeHUH (U3MKHU (Ha3BaHME ydyeOHHKa, aBTOp, FOJ W3JaHus). ITO
JenaeTcs A TOro, yToObl PELEH3eHT B CiIy4ae HeoOXOIMMOCTH MOI yKa3aTb, 4YTO CIEAyeT
CTYJEHTY U3YUUTh I 3aBEPIICHUs HE3aUTEHHOW KOHTPOJIbHON paboThI.

Ecnu koHTpoNbHAs paboTa MpU PEeLieH3UPOBAHUM HE 3aUTeHa, CTYJCHT 00s3aH MpPeACTaBUTh
e€ Ha TIOBTOPHYIO PpELIEH3HMIO, BKJIIOYMB B HEE Te€ 3aJaud, pEHIeHHs KOTOPBIX OKa3alHCh
HeBepHbIMU. [ToBTOpHYIO paboTy HEOOXOIMMO MPEICTABUTH BMECTE C HE3aUTEHHOM.

3auTéHHBIE KOHTPOJIbHBIE Pa0OTHI MPEABABIAIOTCA 3K3aMeHaTopy. CTyIEeHT OJIKeH OBbITh
rOTOB BO BpeMs D3K3aMEHa JaTh IOSICHEHHs II0 CYILECTBY pEIICHMs 3ajad, BXOIAIUX B
KOHTpPOJIbHBIE Pa0OTHI.

Pemenus 3amau ciieyeT cOpOBOXKAATh KPATKMMH, HO MCUEPIBIBAIOIINMU MOSICHEHUSMU; B
T€X CIy4yasiX, KOIr/la 3TO BO3MOXKHO, J1aTh MOSICHAIOIINN 4epTEX, CXeMaTUUECKUH PUCYHOK, TIp.

Pemate 3amauy Hamo B oOIIeM BHJIE, T.€. BBIPA3UTh HMCKOMYIO BEIMYMHY B OYKBEHHBIX
0003HAUYEHUSIX BEJIMYMH, 33/JaHHBIX B YCIOBUM 3agaud. [Ipu TakoM crocobe pelieHus He
IIPOU3BOJIATCS BBIYUCIIEHUS TPOMEXKYTOUHBIX BEJTUYHH.

[locne monyuyeHuss pacdy€THON QopMyabl Jis MPOBEPKH MPABHIBHOCTH €€ CclieayeT
MOJICTABUTH TPaBYI0 4acTh (POPMyJBl BMECTO CHMBOJIOB BEIWYMH OOO3HAYEHMS €IUHHI] ITHUX
BEJIMYMH, POU3BECTH C HUMHU HEOOXOAUMBIE AEUCTBUS U YOEIUTHCSA B TOM, UTO MOJydyEHHas MpU
9TOM €IMHHLA COOTBETCTBYET HCKOMOW BenMuuHE. EciIM Takoro cOOTBETCTBUS HET, TO 3TO
O3HAYaeT, YTO 3aJaya pelieHa HEBEPHO.

YucnoBble 3HAUYEHUS BEJIWYMH MpPU TOJCTAHOBKE MX B pacuéTHylo (GopMmyily CleayeT
BbIpaXkaTh TOJBKO B enuHunax CU. B Buae uCKIIOYEHHUS JOMYCKAeTCsl BBIPaXKaTh B JIIOOBIX, HO
OJIMHAKOBBIX €IMHUIAX YHCIOBBIE 3HAUYEHUs OJHOPOJIHBIX BEJIMYMH, CTOALIUX B UYUCIHUTENE U
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3HaMEHaTelne OpoO0M M MMEIOIIMX OJMHAKOBBIE CTENeHU. BrruucieHnus mo pacuérHoit popmyse
HaJ0 TPOBOAMTH C COOTIOACHUEM TTPABIII TPUOIMKEHHBIX BEIUMCICHHN.

[Ipu noacTaHoBke B pacu€THyI0 GOpMyITy, a TaK)Ke MPH 3aIIUCH OTBETA YHCIIOBbIE 3HAUCHUS
BEJIMYMH CIIEAYET 3alUChIBaTh KaK MPOU3BECHUE ACCATUYHONM NPOOU ¢ OJHOM 3Havalen nudpoit
MepeJl 3anaTod Ha COOTBETCTBYIONIYIO CTeneHb Jecath. Hampumep, Bmecto 3520 Hago 3anucarh
3,52:10° , Bmecto 0,00129 3ammcats 1,29-10° u T,

6.3. MeTonnueckne yKa3aHus 1JIsl BbINOJHEHUs] KYPCOBBIX padoT (IIPOEKTOB)
Kypcosas paboma yuebnvim nianom ne npedycmompena.

7. ®OHJ OLIEHOYHBIX CPEACTB /s POBe/leHN!s TEKYIIero KOHTPOJISA yCIeBAeMOCTH 1

I[pOMC)RyTO‘lHOﬁ aTTeCTallumn oﬁyqamumxca o JUCHUIIJIMHE (3K33M6H, [[I/I(l)(l).fia‘leT)

@OH/Jbl OLEHOYHBIX CPEJCTB,

MO3BOJISIOIINE OIICHUTh YPOBEHb C(HOPMUPOBAHHOCTH

KOMIIETEHIIMM M pe3yJbTaTbl  OCBOEHUS  JUCLMIUIMHBL, IPEACTABICHBI  CICAYIOIIMMH
KOMIIOHEHTAMM:
Konx onenuBaemon Tun xoHTpOIA Bun xonTpOns Konunyectso

KOMIIETEHIIMH (MU
€€ YacTH)

QJICMCHTOB, wim.

ITK-3 (2 cemectp) TeKYIIUN YCTHBIN OITpOC 1-50
ITK-3 (3 cemectp) TEKYIIUH YCTHBII OITpocC 1-50
ITK-3 (4 cemectp) TEKYIIUH YCTHBIH OITpocC 1-50

[1K-3 MIPOMEKYTOYHBII TECT 1-100

7.1.0ueHOYHbIE cpeCcTBA JJIsl TEKYLEro KOHTPOJISl yCIIeBaeMOCTH, POMeKY TOYHOI

aTTEeCTAllMHU 110 U TOIraM O0CBOCHUSA NUCHUITJIMHBI

2 cemecTp

Pe3y.111>TaT1,1 OCBOCHUSHA

OueHovHbIe cpecTBa (IEPEUCHb BONIPOCOB, 3aJaHNUH U

MPOrpaMMHOTO o0ecTieueHus

JAUCIUTIIHHBI ap.)

3naem: ITucbMeHHbIe KpaTKHe OTBETHI HA BOIPOCHI:

TIK-3 1. Yro Takoe cuna TpeHUs TOKOS U CHUJIa TPEHUS
- busnyeckue OCHOBBI | cKoJbkeHusA? Kak onpenenstorcss BeTUUUHBI 3TUX CUI?

2. Yro Ttakoe KOI(P(GUIMEHT TPEHUS CKOJBKEHHS, YTO
XapakTepu3yeT 3TOT KOAPPUIMEHT?

3. ChopmynupyiiTe 3aK0H H3MEHEHHS HMITYJIBCA.

4. CpopmynupyiiTe 3aKOH COXpaHEHUS UMITYJIbCa.

5. ChopmynupyiTe 3aKOH HU3MEHEHHS MEXaHUYEeCKOM
SHEpIUH.

6. ChopmynupyiiTe 3aK0H COXpaHEHUS SHEPTHH.

Ymeem:

IIK-3

- UCIIOJIb30BaTh pa3paboTku
MIPOTrPaMMHOTO 00eCTIeUeHUs

Pemnth 3amauy u onucaTh MCMONIb30BaHHBIE (POPMYIIBI U
3aKOHOMEPHOCTH:

Jlns 3amycka muiaHepa MPUMEHSIIOT PE3WHOBBIM KaHarT.
Onpenenure cuily, ¢ KOTOPOM IUIaHEp JEUCTBYET Ha
KaHaT, B TOT MOMEHT, KOrja JB€ IIOJIOBUHBI KaHaTa
COCTaBJISIIOT MEXIYy COOOW yroj 90°, a Kkaxmas W3 HHX

pactsiHyTa cuioit 500 H.
Hmeem npakmuueckuii onvim: Onpenenenne kodpuueHTa TPEHHUs CKOJIbKEHHUS.
IIK-3 VYCTaHOBUTh  JepeBAHHBIH OpyCOK Ha  HAaKJIOHHOU
- HCHOJIB30BAHMS  INPOTPAMMHOIO | IUIOCKOCTH. YBEIWYMBAs yIOJI HAKJIOHA IIJIOCKOCTH
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obecrieueHus

TOOUTHCS PaBHOMEPHOTO CKOJBXKEHHUS Opycka II0o
HAaKJIOHHOM IUIOCKOCTH, W3MEpPUTh BBICOTY M JJIMHY
OCHOBaHHMS HAKJIOHHOM TJIOCKOCTH. [Iponenars

AQHAJIOTUYHBIC JIEHCTBUS JUISl TUIACTMACCOBOTO OpyCKa H
JUIE  CTallbHOTO Opycka. PesymbTarhl w3MepeHHWid U
WHCTPYMEHTAILHBIC OIMMOKKM W3MEPEHWH 3aHecTH B
tabnuiy. Paccuntarh K03(pGUIMEHTH TPEHHUS I TPexX
Ten u abcomoTHbie omuOku. Crenarb BBIBOABI TIO
pabore.

3 cemecTp

Pe3yabTaTnl ocBOEHUS

OueHouHbIe cpecTBa (IIEpeYeHb BONIPOCOB, 3aJaHUM U

AU CHUILIMHBI ap.)

3naem: ITucbMeHHBIE KpaTKHe OTBETHI HA BOIPOCHI:

IIK-3 1. Yro Takoe rapMOHHUYECKHE KOJIeOaHus?

- dusnueckue OCHOBHI | 2. 3anMIINTE YypaBHEHNE TapMOHHUYECKUX KOIEOaHU.

MPOrPaMMHOTO O0eCTIeUeHUs

3. Uro Takoe aMIuIUTy1a KoieOaHui?

4, Yto Takoe 4JacToTa KOJieOaHUM, M KaK OHAa CBsI3aHa C
MEPUOJIOM KoseOaHuii?

5. Urto Takoe mepuoj KoyieOaHWM, W KaK OH CBs3aH C
4aCcTOTOHN KoJeOaHmi?

6. Kak 3aBucut BenuunHa J/]C MHAYKIHUU OT CKOPOCTH
M3MEHEHUS MArHUTHOT'O ITOTOKA?

7. llepeuncnute crnocoObl MOTYyYEHHUS HMHIYKIIHOHHOTO
TOKA B KaTYIIKe.

Ymeem:

IIK-3

- UCIOJIb30BaTh pa3paboTKu
IPOrPaMMHOTO 00ECTICUeHUS

Pemnth 3amauy u onucaTh MCIONIb30BaHHBIE (POPMYIIBI U
3aKOHOMEPHOCTH:

3a 5 MC MarHUTHBIA MOTOK, HMPOHU3BIBAIOLIUI KOHTYD,
yobiBaeT ¢9 1o 4 MB6. Haittu DJIC uHIyKIIMK B KOHTYpE.

Hmeem npaxmuueckuii onvtm:
IIK-3

- HCIOJb30BaHUS
obecrieueHus

IIPOrPaMMHOTO

HccnenoBanue 3aMKHYTOW LIETIH TOCTOSTHHOTO TOKA.

coOpatb cxeMy. BBINOTHUTH M3MEpEeHHs] CHIIBI TOKa U
HANpsUKEHHsI, W3MEHssl conpoTuBieHue Harpysku (10
pa3UYHBIX  U3MepeHuid). PaccuuTaTh  MOIIHOCTD.
[TocTpouts rpadmk 3aBUCUMOCTH MOIITHOCTH, CUJTBI TOKA

U HAIPSKEHUS OT COIIPOTHBIICHUS.
ll e
"

e
A
&
I\ R g
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4 cemecTp

Pe3yJ1bTaTl)I OCBOCHUSHA

OueHovHbIe cpecTBa (IEPEUCHb BONIPOCOB, 3aJaHUH 1

JUCIHHUILINHDI Ip.)

3naem: [MuceMeHHBIE KpaTKHUE OTBETHI HA BOIIPOCHI:

IIK-3 1. OnumuTe TUTaHETapHYIO MOAENb atoMa Pesepdopaa.
- buznueckue OCHOBHI | 2. B 4em cocTouT mpaBuiio KBaHTOBaHUs opOuT bopa?

MIPOTrPaMMHOTO 00ecTIeueHUs

3. Uznoxute cytp rumoresbl IeiizeHOepra o CTpoeHHU
aTOMHOTO s71pa.

4. OObsicHuTe (PU3HUECKUN CMBICT TEPMHUHA «3apsiIOBOE
YKCIIO AaTOMHOTO Ipay.

5. O0bsAcHUTE (PU3MUECKUI CMBICT TEpMHHA «MacCOBOE
YHUCJIO ATOMHOTO SIAPa».

6. B ueM cocTOuT sBNIEHHE PAJUOAKTUBHOCTHU?

7. [laliTe onpeneneHne TEPMUHY «IIEPUOJ] TIOTypacIaaay.
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8. B ueM cocTouT SIBICHHE TEPMOSIEPHOTO CHHTE3a?

Ymeem: Pemmte 3a1a4y U onucaTh UCHOIB30BAHHBIE (OPMYIIBI U
IIK-3 3aKOHOMEPHOCTH:

- UCTIOJIb30BaTh pa3pabotku | Bo ckoipko pa3 uIMHA BOJHBI M3JIyY4eHHs aTroMa
POTPAMMHOTO 00eCTICUeHUS BOJIOPOJIa TIPH TEPEXO0JIE M3 TPETHEr0 IHEPTreTHUYECKOTO

COCTOSIHUA BO BTOPOC 0oJIbIIIE JJIMHBI BOJIHBI U3JIYYCHUA,
O6YCJ'IOBJ'IGHHOFO epexoaomMm H3 BTOPOI'0 COCTOAHUA B

nepBoe?
Hmeem npakmuyueckuit onvim: HccnenoBaHue BOJIHOBBIX CBOMCTB CBETA.
IIK-3 Ha onTudeckoil ckambe yCTaHOBHUTH DJJIEMEHTHI JIaszep,
- HUCIOJIBb30BaHUS IPOrPaMMHOIO | JIMH3Y, Kaccery ¢ OunpusMoil, »skpaH. Ilomyuuts
o0ecrnieueHus UHTEP(PEPEHIIMOHHYIO KapTHHY Ha JKpaHe. YCTaHOBUTH

9KpaH CO ILEIbIO0, BKIOYUTH JIa3ep, OIYYUTh Ha DKpaHe
TU(QpPaKIMOHHYI0 KapTuHy. PaccuuTarh IJMHY BOJHBI
J1a3epa.

7.2. MeToanuyeckue peKOMEHAAlUM K ONpeleJIeHHI0 MPOLeAyPbl OLleHUBAHUSA
3HAHUI, yMEHH i, HABBIKOB U (UJIH) ONbITA AEATEJIbHOCTH

Pabouass yueOHas mporpamMma AUCHMIUIUHBI COACPKHUT CIEAYIOIIUE CTPYKTYpHBIC
JJIEMEHTBI:

- TepedYeHb KOMIIETEHIMH, (OpMHUPYEMBIX B pE3yiabTaTe H3y4YEHHUS AUCLUUIUIMHBI B
porecce OCBOCHUsS 00pa30BaTeIbHON POTPaMMBI;

- TUIMOBbIE KOHTPOJBHBIC 3a/laHUs WM HHBbIE MaTepuajbl, HEOOXOTUMBIC ISl OLEHKU
3HaHWH, YMEHHI, HAaBBIKOB U (MJIN) OMBITA JACATEIHHOCTH B TPOILIECCE OCBOCHUSI 00pa30BaTEIbHOM
porpaMMsbl (fanee—3afanusi). 3aJaHus MO KaXJ0W KOMIIETEHIIMH, KaK MPaBWIO, HE JOJKHBI
ITOBTOPSTHCS.

TpeboBanust mo GOPMUPOBAHUIO 3a/IaHUS HA OLIEHKY 3HAHMIA:

- 00y4aroluics TOJKEH BOCIIPOU3BOAUTE U OOBACHATh y4eOHbII MaTepual ¢ TpeOyemoi
CTENEHbIO HAYYHOU TOYHOCTH U MOJTHOTBHI;

- TPUMEHSAIOTCS CpPEICTBA OLICHUBAaHMsS KOMIIETCHIIMI: TECTHPOBAHHE, BOIPOCHI IO
OCHOBHBIM ITOHATHAM JIUCUUIUIMHBI U T.II.

TpeGoBanus 1o HOPMHUPOBAHHMIO 3aaHus Ha onerky YMEHUM:

- oOyvaromuiicss JOJDKEH peliaTh TUIIOBBIE 3aJaud (BBINOJIHATH 3aJaHMs) HAa OCHOBE
BOCIIPOM3BEJICHUSI CTAHIAPTHBIX aJITOPUTMOB PELLICHUS;

- TOPUMEHAIOTCS  CIEAYIOLUME CpeACTBAa  OLEHHMBAHUSA  KOMIIETCHLMH:  IMPOCTHIE
CUTYallMOHHBIE 33/auH (3a/1aHHs) C KOPOTKUM OTBETOM WJIU MPOCTHIM JAEUCTBUEM, YIIPA)KHEHUS,

3aJlaHusl Ha COOTBETCTBME WJIM HAa YCTAHOBJIEHHWE IPaBWIBHOW IOCIENOBATEIbHOCTH, 3CCE U
Ipyroe.

TpeGoBanust 10 (QopMUpPOBAHUIO 3alaHuss Ha OleHKy HaBbikoB W (unu) OIIBITA
JEATEJIBHOCTHU:

- o0ydJaronIuiics MOHKEH peliaTh YCIOKHEHHbBIE 3a71auM (BBITIONHATH 33/IaHUsI) HA OCHOBE
MPUOOPETEHHBIX 3HAHUHN, YMEHUI 1 HABBIKOB, C UX MPUMEHEHHEM B ONIPEICIICHHBIX CUTYaIUsX;

- TNPUMEHSIOTCS CpeICTBAa OLIEHMBAaHUSA KOMIETEHIMH: 3aJaHus, TpeOyromue
MHOTOIIIATOBBIX PEIIEHUH Kak B HM3BECTHOW, TaK U B HECTAHAAPTHOM CHUTyalMsIX, 3aJaHMUS,
TpeOylolIe MOATAHOIO PELICHUs] U Pa3BepHYTOr0 OTBETA, CUTYAI[MOHHBIE 33/1a4H, NMPOEKTHAas
NeSTeNbHOCTh, 3a/laHusl pacyeTHO-Tpaduyeckoro tuma. CpencrBa OICHUBAHHS KOMIIETEHIUI
BBIOMPAIOTCS B COOTBETCTBUH C 3asIBJICHHBIMH pe3yJibTaTaMu 00y4eHUs MO JUCIUILINHE.

[Iponetypa BeICTaBIEHUS OLIEHKU JOBOJIUTCS /10 CBEACHUS 00yUalOIIMUXCs B TEYEHHUE MecsIa ¢
Hayajla M3Y4YEeHHsS JUCUUIUIMHBI IyTeM O3HAaKOMJIEHHMSI HMX C TEXHOJOTMYECKOW KapToi
JTUCIUIUTAHBI, KOTOpas SIBISETCS HEOThEMJIEMON dYacThio pabodeil ydeOHO mporpamMmbl IO
JTUCIUIINHE.

B pesynbrare onieHUBaHHS KOMIIETEHIIMN MO TUCIHUIUIMHE CTYACHTY HAYUCISIOTCS OallIbl IO
1IKajie, yka3aHHoU B pabodeil yueOHOI mporpaMMe Mo JUCHUILUINHE.
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7.3. Onucanne noka3areseil 1 KpUTepUeB OLEHMBAHUA KOMIIeTEHIMH,
ONKCAHME LKA OLeHUBAHHUSA
VYcenemHocTs yCBOCHUS AUCLHUIUIMHBI XapaKTEPU3yEeTCsl KAUeCTBEHHOM OLIEHKOM Ha OCHOBE
JMCTa OLIEHKU C(OPMHUPOBAHHOCTU KOMIIETEHIIMHA, KOTOPBIM SIBISETCS MPHJIOKEHHEM K 3a4€THO-
9K3aMEHAllMOHHOM BEJOMOCTH IIPU IPOBEICHNUHN ITPOMEKYTOUHOM aTTECTALIUU 110 AUCLIUIUIMHE.

KpnTepml OIlCHUBAHMSA KOMIIETEHIIUI

Komnemenyua cuumaemcs cgopmupoganHoul, €ClIi TEOPETUUECKOE COJEpKaHUEe Kypca
OCBOCHO TOJIHOCTBIO; IIPU YCTHBIX COOECEIOBAaHUAX CTYACHT MCUEPIBIBAIOIIE, TTOCIEI0BATENBHO,
YETKO U JIOTMUYECKH CTPOMHO M3JaraeT y4eOHbIH MaTepHuai; cBOOOIHO CIIpaBIseTCs C 3aJadyaMH,
BONPOCAMH H JIPYTMMHU BUJAMH 3aJIaHUH, TPEOYIOLINX MPUMEHEHHS 3HAHUH, HCIIOJIb3YET B OTBETE
JOTIOJTHUTEIIBHBIA MaTepuall; BCE IPelyCMOTPEHHbIE pabdodell yd4eOHOW mporpamMMmoil 3agaHus
BBIMIOJIHEHBI B COOTBETCTBHM C YCTAaHOBJIIGHHBIMH TpeOOBaHMUSIMH, CTYIEHT CHocoOeH
AHAIM3UPOBATh IOJyYEHHBIC PE3YyIbTaThl; MPOSBISAET CAMOCTOSATEIBLHOCTH IPU BBHITOJHEHUH
3aJlaHuM, Ka4eCTBO UX BBIIIOJIHEHUS OLIEHEHO 4MciaoM OamioB oT 86 1o 100, 4TO COOTBETCTBYET
NOBbILUEHHOMY YPOBHIO C(HOPMUPOBAHHOCTH KOMIIETEHIINH.

Komnemenyus cuumaemcs cgopmuposantoii, €Clii TEOPETUIECKOE COJEp)KaHHE Kypca
OCBOGHO TIIOJHOCTBIO; TPH YCTHBIX COOECENOBAHUSAX CTYACHT IIOCIIEA0BATEIBFHO, YETKO |
JIOTHYECKU CTPOMHO H3lIaraeT y4eOHBIH MaTepuall; CIpaBISAETCS C 3aJadaMH, BOIPOCAMH M
APYTHMMHU BHUIAMH 33aJaHui, TpeOYIOUIMX MPUMEHEHUS 3HaHWIA; BCE MPEeILyCMOTPEHHbBIE padboueit
y4eOHOI MpOorpaMMOi 3a/IaHus BBITIOJIHEHBI B COOTBETCTBHH C YCTaHOBJIICHHBIMU TPEOOBaHHSIMU,
CTYIICHT CIIOCOOEH aHAJIM3MPOBATH IOJyYCHHBIE PE3YJIbTATHI; MPOSIBISET CAMOCTOSITEIBHOCTD TIPH
BBIITOJIHEHUHY 3aJaHUM, Ka4eCTBO MX BBIIIOJHEHHUS OLleHEHO 4HciaoM OamioB ot 61 mo 85,9, yto
COOTBETCTBYET 10P0208OMY YyPO8HIO CHOPMHUPOBAHHOCTH KOMIIETCHIIUH.

Komnemenyus cuumaemcs necgpopmupo6anHoll, €CIv CTYACHT MPH BBHITOJTHEHUN 3a/1aHUII
HE JIEMOHCTPHPYET 3HaHUI y4eOHOTro Marepuaa, I0MyCcKaeT OMIMOKY, HEYBEPEHHO, C OOJIBIINMU
3aTPyAHEHUSMH BBINIOJIHSAET MPAKTUYECKUE paboThl, HE JAEMOHCTPHUPYET HEOOXOAWMBIX YMEHUH,
J0JIs HEBBINIOJIHEHHBIX 33/IaHHH, MPEAYCMOTPEHHBIX paboyell yueOHOH MpOrpaMMOil cOCTaBIIseT
55 %, KauecTBO BBHINOJHEHHBIX 33/JIaHUHl HE COOTBETCTBYET YCTAHOBIICHHBIM TpPEOOBAHUSIM,
Ka4yeCcTBO MX BBIMOJIHEHUS OIL[EHEHO YHMCIOM OaioB HMXKE 61, UTO COOTBETCTBYET 00NOPO208OMY
VPOBHIO.

IIxaJjia oleHKH YPOBHSI OCBOCHMS AHCIUTITIHHBI
KayecTBeHHast OlleHKa MOXET OBITh BbIpaKEHA: B MPOLEHTHOM OTHOILIEHHM KauecTBa
YCBOEHHMSI JUCIUIUIMHBI, KOTOpasi COOTBETCTBYET OajiaM, U MEPEBOJIUTCS B YPOBHEBYIO LIKAIy U
OLIEHKU «OTIUYHO» / 5, «XOpOoIIo» / 4, «ylOBIETBOPUTENBHOY» / 3, «HEYAOBIETBOPUTEIBHOY / 2,
«3auTeHO», «He 3auTeHo». [IpemonaBarenb BeleT NMUCHBMEHHBIM y4YeT TEKYIIeW ycreBaeMoCTU
CTYZEHTA B COOTBETCTBUU C TEXHOJOTUYECKOW KapTOU MO TUCLUIUIMHE.

Hlxana OYECHKU pe3)ylbmamo6 OC60CHUA ducuunﬂuﬂbl, cqbopMupoeaHHocmu KOMI’lemeHl/ﬂ/tlz

IIkaJjabl OleHKH YPOBHSI
c¢(hopMHPOBAHHOCTH [IIkajia oleHKH YPOBHSI OCBOEHHS TUCIHUTLIUHBI
KoMmneTeHuun (i)

VYposnesas 100 100 S-b6annvHas wikana, Heouppepenyupos
WKANa oyeHKu banvHas banvHas ougppepenyuposannas AHHASL OYeHKA
KoMnemenyuil wiKana, wiKana, oyenka/oann

% %
JOTIOPOTOBBII Huxe 61 Huxe 61 «HEYIOBJIETBOPUTEIHHOY HE 3a4TEeHO
/2
MOPOTOBBIN 61-85,9 70-85,9 «xoporioy / 4 3aYTEHO
61-69,9 «YIOBJICTBOPUTEIIHHOY / 3a4TEHO
3
TOBBIIICHHBIN 86-100 86-100 «OTIIMYHOY / 5 3a4TE€HO
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8. YuedHo-MeToAMUYecKoe U HH(POPMALIMOHHOE o0ecTiedeHne JUCITUTIIMHBI

8.1. IlepeyeHb OCHOBHOI M IONOJHUTEIbHOH Y4eOHOM JTUTEPATYPHI, HEOOXOAMMOI 1151
OCBOEHUS TUCHHILIMHBI

OcHognasa numepamypa
1. Ky3nenos, C. 1. ®usuka. BonHoBas ontuka. KBaHTOBas npupoaa uziaydyeHUs. DJIEMEHTHI
aTOMHOM W siAepHOM (U3MKHU [DJIEKTPOHHBIM pecypc] : ydeO. mocoOue s BY30B IO TEXH.
HampaBJieHUsM ToaroT. u criermanbHocTsM / C. U. Ky3nenos, A. M. Jluaep. - 3-e u3a., nepepad. u
nomn. - Jlokyment Bookread2. - M. : Bys. yue6. [u np.], 2015. - 211 c. - Pexxum pgocrymna:
http://znanium.com/bookread2.php?book=438135#.
2. Huxepos, B. A. ®uzuka. CoBpeMeHHBII Kypc [DneKTpoHHBINA pecypc] : yuel. A CTYIASHTOB
BY30B II0 TE€XH. HAINPaBICHHUSM IOATOT. W crenuainsHocTsM / B. A. Hukepos. - 3-¢ u3g. -
Joxkyment Bookread2. - M. : JamxoB u K, 2018. - 451 c. - Pexum jgocryna:
http://znanium.com/bookread2.php?book=415038.
3. ®usuka. Teopus u mpakTuKa [DIEKTPOHHBIN pecypc] : yued. mocodbue i CTyICHTOB BY30B /
B. B. I'ne6oB [u ap.] ; mox pen. C. O. Kpamaposa. - lokyment Bookread2. - M. : Puop [u np.],
2016. - 379 c. - Pexxum nocryna: http://znanium.com/bookread2.php?book=522108.

/Jlonoanumensvhan numepamypa
4. BonbkenmreiiH, B. C. COopHuk 3aaauy o obmemy kypey ¢usuku [Tekcr] : ans cTyaeHTOB
TexH. By30B / B. C. Bonmbkenmreits. - usf. 3-e, ucnp. u gom. - CII6. : Ka. mup, 2005. - 327 c.
5. JlabGopatopHblii mpakTukym no guciuruinHe "®usuka" [DnekTpoHHBIH pecype]| I
CTYICHTOB Bcex HampasieHuid moaror. BO / IloBomk. roc. yH-T cepBuca (®I'BOY BO
"TIBI'YC"), Kad. "Copem. ecrectBoznanue" ; coct.. JI. U. IlanokoB, H. B. XpumnyHos. -
Hoxyment Adobe Acrobat. - Toxesattu : [IBI'YC, 2017. - 1,00 MB, 76 c. : wi. - Pexxum nocryna:
http://elib.tolgas.ru/.
6. Casennes, U. B. Kypc obmeit pusuku [Teker] : yae6. mocobue aiist BTy30B. T. 1 : Mexanuka.
Monekynsipuas ¢pusuka / . B. CaBenbes. - 2-e uza., nepepa0. - M. : Hayka, 1982. - 432 c.
7. CasennseB, M. B. Kypc oOmeii ¢usuku [Texcr] : yue06. mocobue mius BTy3oB. T. 2
OnextpudecTBO U MarHetusM. Bomnsl. Ontuka / M. B. CaBenbeB. - 2-e uzn., nepepad. - M. :
Hayxka, 1982. - 496 c.
8. CasenneB, . B. Kypc obmeit ¢usuku [Tekcr] : yue6. mocobue s Bry3oB. T. 3 / U. B.
Cagenbe. - 2-¢ U3, ucrp. - M. : Hayka, 1982. - 304 c.
9. Cnaiin-nexiuss mno gucnumuimHe "®Owusuka". Tema Ne 5  "MonekynspHas ¢u3uKa.
MonekynsipHo-kuHeTHueckass Teopus" [DNeKTpoHHBIM pecypc] : Ui CTYJEHTOB TEXH.
HanpasieHudt noarotr. BO / Iloomk. roc. yH-T cepsuca (PI'BOY BO "IIBI'YC"), [Kad.
"Cospewm. ectectBozHanme"| ; coct.: [. U. Ilantokos, H. B. Xpunynos. - Tonsstt : [IBI'YC,
2016. - 2,58 MBb, 48 c. : un. - CD-ROM.
10. Tpodumona, T. V. dusuka. CnpaBouyHUK ¢ npumepamu pemreHus 3amad [Texcr] / T. W.
Tpodumona. - M. : Beicur. oOpa3oBanue, 2008. - 448 c. : u.
11. ®wusuka [DnekTpoHHBIN pecypc] : yueO. mocodue /Ui By30B IO T€XH. crienuanbHocTsIM / A. B.
Wnpromonok [u ap.]. - Jokyment HTML. - Munck [u ap.] : HoBoe 3nanue [u np.], 2013. - 599 c.
- Pexxum poctyna: http://znanium.com/bookread.php?book=397226.
12. Xaspynsik, B. I'. ®usuka: nabopaTopHblii NpakTUKyM [DIEKTpOHHBINH pecypc] : yueb.
nocobue / B. I'. XaBpynsk. - Jokymenr HTML. - M. : UTHOPA-M, 2013. - 141 c. - Pexum
nocryma: http://znanium.com/bookread.php?book=377097.
13. UYepros, A. I'. 3amaunuk no ¢usuke [Tekct] : yued. mocodbue mis BTy30B / A. I'. Ueptos, A.
A. Bopobbes. - U3n. 8-e, nepepab. u gon. - M. : duzmatnut, 2007. - 6404 c. : ui.

8.2. Ilepeuenn pecypcoB HH(POPMALMOHHO-TEICEKOMMYHUKAIIMOHHOM ceTH "UHTepHeT"
(nanee - cerpb "UHTEpHET"), HEOOXOAMMBIX /IJIsl OCBOEHUS TUCUMILIUHBI

Humepnem-pecypcoi


http://znanium.com/bookread2.php?book=522108
http://elib.tolgas.ru/

1. Hayunas osnektponHas Oubmuoreka eLIBRARY.RU
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Pexxum noctyna: http://elibrary.ru/defaultx.asp. - 3arn ¢ sxpana

2. OOpazoBarensHble pecypcbl MHTepHeTa. dusmka [DnekTpoHHBIN pecypce]. - Pexum

noctyna: http://www.alleng.ru/edu/phys.htm. - 3arm. ¢ sxpana.

3. YuuBepcanbHble 6a3bl gaHHbIX East View [DaexTponHsblii pecypc]. - Pexum mgocryma:

http://www.ebiblioteka.ru/. - 3arn. ¢ skpana.

4. DnektpoHHas OubnuoreyHas cucreMa [1oBOMKCKOro rocyaapCcTBEHHOTO YHUBEPCHTETA

[DnexkTpoHHBIA  pecypc].

cepBuca [ DJeKTpOoHHBIH pecypc]. - Pexxum nocrymna: http://elib.tolgas.ru/. - 3ari. ¢ sxpaHa.

5. DnexTpoHHO-OMOMMoTeYHass cuctemMa Znanium.com [DIeKTpoHHBIH pecypc]. - Pexxum

nocryna: http://znanium.com/. - 3ari. ¢ 3kpaHa.

6. DnekTpoHHO-OMOMMOTEeYHast cuctema Jlanb [DneKTpoHHBIA pecype]. - Pexxum moctyma:

https://e.lanbook.com/books. - 3ar. ¢ sxpana.

7. DnemeHTtapHasi ¢pu3nKa [DIEKTPOHHBINA pecypc|

Pexxum moctyma: http://enter3006.narod.ru/. - 3ari. ¢ s3kpana.

: oOpa3oBaTeNbHBIN CAalT IO (U3MKE. -

9. IlepeyeHb NHPOPMANMOHHBIX T€XHOJIOTHIi, HCII0JIb3YyeMbIX MPHU OCYLIECTBIECHUHN
00pa3oBaTeILHOIO NMPOIEcca MO JMCUMILINHE, BKJIKYAs NepeYyeHb NPOrpaMMHOro
obecrieyeHus: U MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

KpaTKaH XApaKTCPpUCTUKA ITPUMCHACMOI'O ITPOTPaMMHOI'O obecrneueHus

JUUIS1 TIPOBEJICHUSI PACYETOB U
o(opMIIeHUS PE3YTbTATOB.

Ne IIporpammHBIi XapakTepucTuka Hasnauenue npu
n/m MPOIYKT OCBOGHUU JUCLUTIINHBI
1 | MS Office [TakeT MpUKIaAHBIX MPOrPaMM [ToaroToBKa OTYETOB IO

71a00PaTOPHBIM U
MPAKTUYECKUM paboTam.
BrinonHenue pacyeToB u
odopmIleHHE PE3YIIHTATOB
CaMOCTOSITENIbHOM pabOTHI.

2 | UnrepHet-6paysep

[Tporpamma a5t moucka u
IpOCMOTpa UH(POPMALUU B CETU
NurepHer.

Pabota ¢ a5eKTpoHHBIMU
00pazoBaTenbHBIMU
pecypcami 1o
JOUCHUIIINHE.
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10. Onucanue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIMMOI IJIs1 OCYLIECTBJIEHUSA
00pa3oBaTeIbHOIO NMpolecca Mo AUCHUNIUHE

Jlnist mpoBeieHUs 3aHATUI JICKITMOHHOTO TUTIA UCTIOJIBb3YIOTCS CEeIHaIbHbIE TOMEIIECHUS —
yuyeOHbIe ayAWTOpUH, YKOMIUIEKTOBAaHHbIE IIJJaKaTaMH, TMOJ0OpPKaMU TOCYJapCTBEHHBIX
CTaHJApTOB M MYJIBTUMEJAUWHBIM MPOEKLIMOHHBIM 000pynOBaHHEM (IPOSKIIMOHHBINA dKpaH Draper
Luma, npoekrop Sanyo PLC XU-78).

s npoBeneHus MPaKTUYECKUX 3aHATUM (3aHATUH CEMHHApPCKOTO THIA), TPYNIIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIBTAlMA HCIOJB3YIOTCS CHEIUAIbHbIE TIOMEUICHUS — Yy4yeOHbIe
ayJUTOpUH, YKOMIUIEKTOBaHHbIE OOOpPYJOBaHUEM Ui TPOBEACHHUS MPAKTUUYECKUX pPadoT:
KanmuOpbl; MU3MEPUTENbHBIH HHCTPYMEHT (IITAHT€HLIUPKYJb, MUKPOMETpP, YIJIOMEp), CpeAcCTBa
M3MEPEHUH I U3MEPEHUs TapaMeTPOB (TEPMOMETP, TICUXPOMETP, TO3UMETP, H3MEPUTEIH IIyMa
u BuOparuu BIIIB-003-M2, razoananuzarop YI'-2, razoananuzarop nepenocHoit OKA-T ).).

Jlist mpoBenieHus 1a00paTOPHBIX pabOT UCIIONIB3YyeTCs JlabopaTopus (PU3UKH, OCHAIICHHAS
1ab0paToOpHBIM 000PYIOBAHUEM PA3JIMYHOW CTENEHU CIOKHOCTH: KOMIIBIOTEp B COOpEe CHUCT
iCD420\i945\DDR2 1Gb\HDD 80G\LCD 17" -5 mr., 610k nuranus b5-47- 7mr., 670K HUTaHUS
b5-49- 2 mt., 650k mutanus b5-50- 1 mir., Becwl anmektponnbie ACOM-2-1 ., reneparop GFG-
8216A-2 mr., reaeparop GFG-8219A-2 mr., reneparop 1'4-141-1 wr., reaneparop 1'4-142-1 mwr.,
M3MEpUTEIb TTOCTOSIHHOTO MarH. moJig-1 mT., U3MepUTesb SIEKTPOIPOBOAHOCTH U TEMIIEPATyphI-
1 mT., KOMObIOTepHBIH M3MepuTenbHblii 0ok KDM-1001-9 mt., natymku-6 mr., MOIYJIbHBIHI
yueOHbI 1a00paTOPHBI KOMIUIEKC (ONTHYecKass CKaMbs C JazepoMm) )-1 IIT., MYyJIbTHMETP
GDM354A-1 mrt., mynstumerp APPA103N-1 mT., HOyrOyk HP 630 (A6F20EA)-2 mmir.,
ocummorpadp GOS-620-3 mT., ocummwiorpad "Cara"-1 mr., ocummiorpap CI1-83-1 miT.,
ocumwwiorpadp C1-94-1 mr., mpuarep MDY Canon Laser Base MF3228-1 mT., BOJBTMETp
yHHUBepcanbHbIN-1 mT., BombT™MeTp P4830-1 mit.,reneparop ['-102-2 wir., garuyuku-7 wr., npudop
AT 890 G wmynptumerp-4 wr, npudbop M 890 G wmynptumerp-11 mT., KOMIUIEKT JUIs
mabopaTopHbIX pabOT MO AJIEKTOAMHAMHKE-1 IIT., HCTOYHHK CBETa C JUHEHYaThIM CIEKTpOM-1
IIT., TPUOOP AJIST IEMOHCTPAIIMK BPAIICHUS! PAMKH B MarHUTHOM ToJie-1 mrt., peoctartsr; CeTeBoe
obopynoBanue D-Link DES-1016D, 16-tu moprtoBbiii, jokanbHas ceTb 100 MO ¢ gocTymom B
Wurepuer 50 MO.

JUis TeKyliero KOHTPOJIE M MPOMEKYTOUHOW aTTecTallMd HCIOJIb3YIOTCS CIelHalbHbIe
MTOMEILIEHUS - yueOHbIe ayTUTOPUH, YKOMIIJIEKTOBAaHHbIE CHIEUAIN3UPOBAHHON MeOenbto, 1 (UJIN)
KOMIIBIOTEPHBIE KJIACChl, OCHAILIEHHBIE KOMITBIOTEPHOM TEXHUKOM ¢ BO3MOXKHOCTBIO MOAKIIOUSHHS
K cetu VIHTEepHET M o0ecreyeHneM JOCTyma B dJIEKTPOHHYI0 HH(POPMaIMOHHO-00pa30BaTENbHYIO
Cpeay YHUBEpCHUTETA.

Jlist caMOCTOATENBHOM pabOThl 00YYAIOUIMXCS UCTIONB3YIOTCS CHeIHaTbHbBIE TIOMETICHHS -
y4eOHbIe ayJUTOPUHU ISl CAaMOCTOSATENILHOM pabOThl, OCHAILIEHHbIE KOMIBIOTEPHONH TEXHHMKOH C
BO3MOYKHOCTBIO TOJKIIOUEHUST K ceTh VHTepHeT m oOecriedeHueM JOCTyNa B SJIEKTPOHHYIO
MH(OPMaIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.
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11. IpumepHasi TEXHOJOTHYECKAS KAPTA IMCHUIJIMHBI «Du3nKa»
Wuctutyt (pakynbret) HHGOPMALMOHHO - TEXHHYECKOTO CepBHCa
kadenpa « ITHHOBaIIMOHHBIE TEXHOIOTHH
HanpasisieHue noarorosku 09.03.04 «IIporpaMMHas HHKEHEPUS»
HarpaBJieHHOCTH (mpoduis) «Pa3paboTka nmporpaMMHO-UH(POPMAITMOHHBIX CHCTEM)

2 cemecTp

Bunnr
KOHTPOJIBHBIX
TOYEK

CpOKI/I MPOXOKACHUSA KOHTPOJBHBIX TOUCK

Koun- (eBpasp MapT anpeinb Maii

Kon-Bo
BO ATTeCT.
0asoB 3a 1
KOHTP. HeneIs

Touex | OHPIOTY T3 4 [ 5 | 6 | 7 | 8 9 10 |11 | 12 |13 [ 14 |15 | 16 | 17

3auver.-
DK3. HEHEIs

11

ITocemaemocTb
JIEKLIUH

7 o 2 + + + + + + +

1.2

BrmonHeHne H
3aIIuTa IpaKT.pad.

7 1o 4 + + + + + + +

13

Brmonnenne n
3ammra J1ab. pad

4 no 4 + + + +

1.4

BrmonHeHne
WHJIWB. paObOTHI

15

Hrorosoe
TECTHPOBAaHUE

CymmapHblii
peiTHHT

TBopueckuit
pEUTHHT

2.1

VYyacrtue B
OJIMMITUAIAX,
KOHKYpCax H T.].

CymMapHbIii
pelTHHT

HToroBbii
pedTHHT

®opmMa KOHTPOJIS

9K3aMCH
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Wuctutyt (pakynbret) HHGOPMALMOHHO - TEXHHYECKOTO CepBHCa
kadenpa « ITHHOBaIIMOHHBIE TEXHOIOTHH
HanpasisieHue noarotosku 09.03.04 «IIporpamMmMHast HHXEHEPUS»
HarpaBJieHHOCTH (mpoduis) «Pa3paboTka nmporpaMMHO-UH(POPMAITMOHHBIX CHCTEM)

3 cemecTp

Bunnr
KOHTPOJIBHBIX
TOYEK

CpOKI/I MPOXOKACHUSA KOHTPOJBHBIX TOUCK

Kozx- CEHTAOpB OKTSI0pb HOS0pB

JieKadpb

Koi-Bo
BO

ATTeCT.
0asoB 3a 1
KOHTP. HeneIs

Touex | OHPIOTY T3 4 [ 5 | 6 | 7 | 8 9 10 |11 | 12 |13 |14 | 15

16

17

3auver.-
DK3. HEHEIs

11

ITocemaemocTb
JIEKLIUH

7 o 2 + + + + + + +

1.2

BrmonHeHne "
3aIIuTa IpaKT.pad.

7 o 5 + + + + + + +

13

Brmonnenne n
3ammra J1ab. pad

3 o s + + +

1.4

BrmonHeHne
WHJIWB. paObOTHI

15

Hrorosoe
TECTHPOBAaHUE

CymmapHblii
peiTHHT

TBopueckuit
pEUTHHT

2.1

VYyacrtue B
OJIMMITUAIAX,
KOHKYpCax H T.].

CymMapHbIii
pelTHHT

HToroBbii
pedTHHT

®opmMa KOHTPOJIS

mud.3auet
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WuctutyT (Qakynbret) HHGOPMALMOHHO - TEXHHYECKOTO CepBHCa
kadenpa « ITHHOBaIIMOHHBIE TEXHOIOTHH
HanpasisieHue noarotosku 09.03.04 «IIporpamMmMHast HHXEHEPUS»
HarpaBJieHHOCTH (mpoduis) «Pa3paboTka nmporpaMMHO-UH(POPMAITMOHHBIX CHCTEM)
4 cemecTp

Bunpr
KOHTPOJIHHBIX
TOYEK

Cpoxku IpOXOXKICHNS KOHTPOIBHBIX TOUEK

Koz- (eBpasp MapT anpenb Mait

Kom-Bo
BO ATTecCT.
OasoB 3a 1
KOHTD. Henes

touex | OHTPIONY T TS T A [ 5 [ 6 | 7 | 8 9 10 |11 |12 (1314 | 15| 16 | 17

3auer.-
9K3. HeeNs

11

IlocemaemMocTh
JIEKLIUH

7 o 2 + + + + + + +

1.2

BrinonHenue
3aIuTa NpakT.pao.

u

7 no4 + + + + + + +

1.3

BrinosiHeHue u
3amnura Jiab. pad

7 1o 4 + + + + + + +

14

BrimosiHeHue
HUHJUB. paOOTHI

15

Urorosoe
TECTUPOBaHUE

CymmapHbIi
pelTHHT

100

TBopueckuit
pENTHHT

2.1

VYyacthe B
OJIMMITHAAX,
KOHKYypCax | T.JI.

CyMmapHbIii
pedTHHT

HToroBbIii
peiTHHT

®dopmMa KOHTPOJISA

OK3aMCH
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