MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe
Cep m-;.-'-.'.l. 1ot "....'..n 'w..:.-;:-l-'li-.k'|-..--':':.ﬂ'-.inli.'-.f:l.-’-i-.:'.'.

Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOUAS TTPOTPAMMA YUEBHOU OV CLUTTIIMHBI
duszuka

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpagnenue noarotoBku (creruanbHOCTh): 27.03.02 YiipaB/ieHne KauecTBOM
HanpasneHHocTs (11po¢uib): YnpaB/ieHue KauecTBOM B HH(GOPMaMOHHBIX CHCTeMax
dopma oOyueHus: OUHas

dakysnsreT: PUT, Paky/1bTeT HHHOBALMOHHBIX TeXHOI0THI

Kadenpa: YU, Kadeapa ynpasieHusi HHHOBaLMAMH

Kypc: 1, 2

Cemecrtp: 2, 3, 4

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Busl yueOHOM JesTeTbHOCTH 2 cemectp | 3 cemectp | 4 cemectp | Bcero | ExvnHuipl
1 | Jlekuuu 36 18 18 72 yacoB
2 |IIpakThueckue 3aHATUSA 18 18 36 72 4yacoB
3 |JIabopaTopHble 3aHATHS 18 36 36 90 YyacoB
4 | Bcero ayjuTOpHBIX 3aHATUU 72 72 90 234 4acoB
5 |W3 HuX B UHTEpaKTUBHOM (hopme 16 16 16 48 4yacoB
6 |CamocrosiTesibHasi paboTa 36 72 54 162 yacoB
7 | Bcero (6e3 5k3ameHa) 108 144 144 396 4yacoB
8 |IloaroroBka u cjada 5K3aMeHa 36 36 36 108 4yacoB
9 | OO61ast TpyA0eMKOCTh 144 180 180 504 yacoB
4.0 5.0 5.0 14.0 3.E

OK3ameH: 2, 3, 4 ceMeCTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()1()(’)})6HL[ Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nportokot Ne 115 ot « 2 » 11 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOCTH) 27.03.02 YnpaBrieHue KauecTBOM, yTBepxkaeHHoro 2016-02-09 roja, paccMoTpeHa U
yTBep>K/JeHa Ha 3ace/jJaHiU Kadepbl «___ » 20__ ropa, npoTokos Ne

Pa3paboTunku:

CTapILUMi HAYYHBIA COTPY/AHUK Kad.
¢busuKu Kmumos A. C.

3aBeayromumii obecreunBarolei Kad.
(0)5E3714%1 Oxkc E. M.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan ®UT Hapumanosa I'. H.
3aBenyroluii BeIMycKaroiieit kag.

Y Hapumanosa I'. H.
OKCIePThI:

JIOLIeHT Kad. pU3MKu MenoBHuk A. B.
Crapuuuii gucrietyep OUT Kununa O. B.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
dopmupoBanue y ctygeHToB TYCYP uLenocTHoro rnpeactaBieHus 0 (pU3MUecKUX mpoleccax u
SIB/IEHUSIX, TPOTEKAIIUX B TPUPOJe, NMOHUMAaHUS BO3MOXXHOCTEM COBPEMEHHBIX HAayYHbIX MEeTO/O0B
TIO03HAHUSI TIPUPOABI U BIaJIeHUs] UMM Ha YPOBHE, HEOOXOJUMOM /ISl pelleHHsl MpaKTUUeCKUX 3azad,
BO3HUKAOIUX TIPU BBITOJTHEHUU TIPO(eCCUOHA/TbHBIX 00513aHHOCTEH.

1.2. 3agauM JUCIHUILIMHBI
— OcBoeHMe CTyJeHTaMH W yMeHHe WCIO0/b30BaTh OCHOBHbIE TOHSATHS, 3aKOHbI U MOJEU
MeXaHWKH, MOJIEKY/IIPHON (DM3UKH U TePMOJIMHAMUKH, IeKTPUUYECTBA U MarHeTU3Ma, TeOpUU KosiebaHMit
Y BOJTH, BO/THOBOU OTITUKY, KBAHTOBOM OITHUKU, aTOMHOM U sifiepHON (DU3UKH.
— OcBoeHue M YyMeHUe WCIMOIb30BaTh METOAbl TEOPeTUUYEeCKOr0 U SKCIIepHMEHTa/IbHOTO
HCCieIoBaHUM B (hH3UKe.
— OcBoeHMe U yMeHUe UCTIOb30BaTh METO/Ibl OLIEHOK TTOPSAKOB (pr3nueCcKuX BeTUUH.

2. MecTo pucomiuingel B cTpyKrype OITIOII
HOuctriiHa «®usrka» (B1.6.13) otHocuTcs K 670Ky 1 (6a30Bast yacTh).
[TpepiiecTByOIMMY  AUCLMIVIMHAMY,  (OPMUPYIOLMMM  HauajbHble 3HAHUS, SIBJISIOTCA
c/eayrolye JUCHUIIMHBL: MaTteMaTHKa.
[MocnenyromumMmu JUCLUIIMHAMU SBSIOTCS: Be3onacHOCTh »Ku3HezesaTeNnbHOCTH, MeTponorus u
TeXHUUYeCKHe n3MepeHusi, Teopusi BepOSITHOCTE! U MaTemMaThJecKasi CTaTUCTHKa, Punocodus.

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JUCLUIL/THHBI

[Mporiecc n3yueHus JUCLMIUIMHBI HarlpaB/ieH Ha (OpMUPOBAHKE CJIelyIOIHX KOMIIEeTeHL1ii:

— OK-7 crioco6HOCTBIO K CaMOOpraHU3al[i U caMo00pa30BaHUIo;

B pesynbrare n3yuyeHus JUCLMIVIMHBI CTYAEHT JJO/DKEeH:

— 3Hatb OcHOBHbIe (uU3MUecKHe $SIBJeEHWS W OCHOBHblE 3aKOHbl (PU3MKH; TpaHMLIbl X
MIPUMEHUMOCTH, TIPYUMeHeHre 3aKOHOB B Ba)KHEMIIMX MPAKTUUeCKUX TMPUIOKEHUSIX; OCHOBHbIE METOZbI
CaMOCTOSATe/TbHOM Pab0Thl C HAYYHOM 1 TIPAKTUYeCKOM JINTePaTypPO.

— yMetb OOBSICHUTH OCHOBHBIE HaOJIr0/1aeMble TIPUPO/IHBIE U TeXHOTeHHbIe siB/ieHUs U 9(P(eKTh
c mnosuuui (QyHJameHTanbHbIX (DM3MYECKMX B3aWMO/ECTBUM; TJIaHUPOBaTh, OPraHM30BbIBaTb U
KOHTDPOJIUPOBATh CBOO NMPO(heCCHOHATBHYO JesTe/TbHOCTh; CTAaBUTh Tiepes cob0i 11esu, hopMyTupoBaTh
3a/laud M pellaTh WX; CaMOCTOSITeJIbHO paboTaTh C HAyuyHON M MPAKTUYeCKOW JIUTepaTypol 1Mo pa3HbIM
oTpacnsaM (pU3MKK; TIPeJCTaBUTh pe3y/bTaThl CBOe pabOoThI: MCCIe[0BaTebCKOM U TIPAaKTUYeCKOU B
YCTHOM U MUCbMEHHOU opme

— BjajeTp HaBblkamMM caMoopraHu3alid M CamMo00pa30BaHMsl, HABBIKAMU CaMOCTOSITETbHOMN
Hay4YHO-UCC/IeI0BaTeIbCKOM pabOThI, MPOBeIeHNsT IKCITIEPUMEHTA.

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO61jasi TPYOeMKOCTh JWCIMIUIMHBI COCTaB/sieT 14.0 3aueTHBIX eQMHULBI W Tpe/CTaB/eHa B
tabmue 4.1.
Tabmwiia 4.1 — Tpy0eMKOCTb TUCIUIIAHEI

Bugpl yueOHOM fiedTeTbHOCTH Bcero vacos CemecTpsl
2 ceMeCTp 3 cemecCTp 4 cemecTp
AynutopHblie 3aHSTHS (BCEro) 234 72 72 90
Jlekuyu 72 36 18 18
[IpakTrueckue 3aHATHS 72 18 18 36
JlabopartopHble 3aHSTHS 90 18 36 36
M3 HUX B MHTepaKTHUBHOU (popme 48 16 16 16
CamocrosiTenbHasi paboTa (Bcero) 162 36 72 54
[MToAroToBKa K KOHTPOJILHBIM paboTam 18 6 6 6
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OdopmeHre OTUETOB T10 JTaOOPATOPHBIM 52 8 28 16
paboram
[ToaroroBka K mabopatopHbIM paboTam 50 10 26 14
[TpopaboTKa JIeKIIMOHHOTO MaTepuasia 18 6
[ToaroToBka K npakTU4eCKUM 3aHATHUSM, 24 12
ceMHHapam
Bcero (6e3 sk3ameHa) 396 108 144 144
IlogroroBka M cfjauya 3K3aMeHa 108 36 36 36
OO0111as1 TPYJ0EMKOCTh Yac 504 144 180 180
3auetHble Eaunuiel TpysgoeMkocTu 14.0 4.0 5.0 5.0
5. Copepxanue AUCIUILIUHBI
5.1. Pa3jenbl JUCIUIIMHBI U BHABI 3aHATHH
Pazgenbl AUCLUTIIMHBI U BU/IBI 3aHATHUM TPUBe/IeHbI B Tabuiie 5.1.
Tabsura 5.1 — Pa3zaenbl AUCHUIUTAHBI U BUZBI 3aHITUN
[g°]
% = &
T S a. < v
. 8 2 5 gE 2%
= v o T | g2 g £
Ne HasBanus pa3zenoB JUCLIUIIIMHBI g 5 =3 5 g 5 B :Fj
= 5 2 E B0 =
= ) S 9 9 e g
Z g g | B¢ & =
9] O o
=¥ lc:,‘U CEU
= O
1 |MexaHuka 12 6 10 12 40 OK-7
2 | MonekynspHas ¢pu3vKa U 8 4 4 12 28 OK-7
TepMOJVHaMHKa
3 | DneKTpuuecTBO U MarHeTU3M 16 8 4 12 40 OK-7
4 | DJIeKTpUUYeCTBO U MarHeTusm 2 2 16 18 38 OK-7
5 |KosebaHus v BOJTHBI 8 8 16 26 58 OK-7
6 |BonHoBas onTuka 8 8 4 28 48 OK-7
7 | BosiHOBast onTHKa 4 4 16 14 38 OK-7
8 |KBaHTOBas onTHKa 4 8 8 18 38 OK-7
9 |KBaHTOBasi (hv3uKa U (hr3uKa aToMa 10 24 12 22 68 OK-7
Utoro 72 72 90 162 396
5.2. Copep>xaHue pa3/e/ioB JUCLHHUILUIMHBI (10 JIeKIUAM)
CojiepskaHue pa3/enoB AUCLUIUIMH (T10 JIEKLIUSIM) TIpUBeieHo B Tabsuije 5.2.
Tabsura 5.2 - CogepykaHue pa3/esioB JUCLATIIVH (TI0 JIEKIUSIM)
v\ SR~
3 S 5
CopiepkaHue pasienos AUCLMIVMHbI 0 | 2 > 5
HasBanus pasgernos ACP pasa ACH s 7 &g
JIEKLIUSIM s g g
S8 g =
=Y o 2
= S
2 ceMecCTp
1 MexaHuka ®du3uKa B CUCTeMe eCTeCTBeHHbIX HayK. 12 OK-7
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CTpyKTypa ¥ 3a/jaud JUCLUII/IUHBI
«®Dusnka». OCHOBHbIe KMUHEMaTUyecKue
XapaKTePUCTUKU IBUXKEHUS: CKOPOCTh U
yckopeHue. HopmanbHoe 1
TaHreHL[Ma/lbHOe YCKOPeHHUe.
Kunemaruika BpaljateisHOro JBUKeHUS:
yIJI0Bast CKOPOCTb U YITIOBOe YCKOpPEeHHe,
HX CB$I3b C JIMHEMHOM CKOPOCTBIO U
yckopeHveM.IHepLaibHbIe U
HeUHepLMa/ibHble CUCTEMBbI OTCUeTa.
3akoHbl HeroToHa. Macca, umnysnsc,
cu/ia. 3aKOH COXpPaHeHUsI UMITYJIbCa.
KuneTnueckasi sHeprusi.
KoHcepBaTUBHBIE CHJTBI U CUCTEMBI.
[TorenrmaneHas sHeprus. CBs3b MeXay
MOTeHLMaIbHOW SHEepPrue U CUJIOMN.
3aKoH coXpaHeHHsl MeXxaH1ueCKon
SHepruu. /luHaMuKa BpallaTe/bHOro
JIBW>KeHUsI TBEPAOro Tesia. MoMeHT
vHepLuu. MoMeHT cuiibl. MoOMeHT
HMITyJ/IbCa. 3aKOH COXPaHeHHsI MOMeHTa
AMITy/IbCa.

HToro

12

2 MonekynsipHasi (pv3uKa U
TepMOJMHaMUKa

YpaBHeHUs1 COCTOSIHUSA U/lea/IbHOrO rasa.
YpaBHeHnne Maitepa. TerioeMKOCTb
W/ieabHbIX Ia30B, UMCJIO CTeleHen
cBobOozBI1. V30mIpOoLiecchl neanbHOTO
rasa. Knaccuueckue CTaTUCTUKH.
DyHKLIMA pacripejeneHys Makcsesia 1o
TIPOEKLUSIM U abCOJTIOTHBIM 3HAYEeHHUSIM
ckopocTeil. bapomeTpuueckasi popmyia.
DyHKIMs pacripesie/ieHust

bonbmana. TepmogyHamuka. Ilepsoe
Hauasio TepMoJuHaMUKU. ObpaTumble U
HeoOparumMble ripouiecchl. Lukn KapHo.
K.m.z1. o6paTMbIX 1 He0OPaTUMBbIX
LUK/10B. TepmoarHamMuueckre GyHKLUN
COCTOsIHUA. DHTpoIus. VI3meHeHue
SHTPOTWY MPU 00PaTUMBIX U
HeoOpaTMMbIX npoljeccax. Bropoe
Hayasio TepMOJAVHAMUKHU.

HNToro

OK-7

3 D/eKTprUUYeCTBO U MarHeTr3m

Onekrpryeckoe 1ojie. HarpsokeHHOCTh U
MOTeHL{Mas 3/1eKTpU4ecKoro 1noJsi. Cessb
MeXX/ly HarpsbKEHHOCTBIO U
noreHyyasnoM. IIpyuHiun cyneprosuiyuu
3/1eKTpuueckux mnoseit. Teopema ["aycca u
ee [pUMeHeHue Ji/Is1 pacyeTa
s/1eKTpudeckux nosei. [lonspusanus
JV3JIeKTPUKOB. OTHOCUTE/IbHAs
[3JIeKTprYIecKasi IPOHNLIAeMOCTb.
DJIeKTprUecKoe cmelleHue. Teopema o

16

OK-7
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LIMPKYJISILIMYA BEKTOpa HanpspKEHHOCTU
3/1eKTpocTaTuyeckoro noss. [Tone
BHYTPH NPOBOJHUKA U Y €ro
NoBepxHOCTU. PacrnipesieneHye 3apsizia B
MPOBOJHUKE. DJIEKTPOEMKOCTh
yeIMHeHHOT O TTPOBOJHYUKA.
KonpeHncaropel. JHeprus
3JIEKTPUYECKOTO T0JIs1. D/IeEKTpUUe CKUI
TOK. [TnoTHOCTE TOKa. 3akoHBI OMa U
xoyns-Jlenua B fuddepeHanbHON
dbopme. MoiHOCTb TOKa. K.,
HCTOYHMKA TOKa. 3akoHbl Kupxroda st
1ierieli MOCTOSTHHOTO TOKa. BekTop
MarHuTHOM UHAYKLUUM. 3akoH buo-
Cagapa-Jlamiaca v ero npuMeHeHue K
pacuéTy MarHUTHbIX Mojiel. [IBrkeHMe
3apsPKeHHBIX YaCTUL]| B
3JIeKTPOMarHUTHBIX NOJsiX. TeopeMa
laycca a1 BeKTOpa MarHUTHOM
WHAYKUMU. Teopema 0 LUPKYJISLIAU
BEKTOpa MarHUTHOW UHAYKLUU U eé
NpUMeHeHHe 2711 pacuéTta nosed. Cuna
Awmrepa. Cuna JlopeHija.
HarpspokéHHOCT MarHUTHOTO TOJISI.
MarHuTHasi IPOHULIAEMOCTb CPeJbl.
Teopema 0 LIMPKY/ISILIMM BEKTOPa
HarpspKEHHOCTU MarHUTHOTO T10JIA.
deppomarderusm. Pabora o
repeMeleHH1I0 NTPOBOJHUKA C TOKOM B
MarHuTHOM TMOJIe.

Mexanuueckue kosiebanusi. CrioxkeHre
rapMOHHYeCKHX Konebanuii. CBoOO/HbIe,
BBIHY)K/IeHHbIe KosiebaHusl. SIBieHue
pe3oHaHca.DeKTpudecKre KoyebaHus.
KgasucraroHapHsbiii Tok. Co6CcTBeHHast
yacTtoTa Konebanuii. Yactora
3aTyxarolmx Kosebanuii. Pe3oHaHCHas
yacrora. [lepemenHsbIM TOK.BosHbI B
yrpyrux cpezax. [lnockue u
cdepryeckue BosiHbl. D¢ dekT [Jomnnepa.
ODJIeKTPOMarHUTHbBIE BOJTHBI.
OHepreTHyecKre XapaKTepUCTUKH

Nroro 16
Wroro 3a cemecTp 36
3 cemecCTp
4 DneKTpU4eCcTBO U MarHETU3M SIBneHue 3/1eKTPOMarHUTHOM UHAYKIWH. 2 OK-7
[Ipupopa 3.4.c. vHAYKUUK. fIB1eHue
CaMOMHAYKLMU. VTHAYKTUBHOCTD.
BsavMHas uHAyKOUSA. DHeprus
MarHuTHOTO TOJISl.
Nroro 2
5 KonebaHuist ¥ BOTHBI ['apMoHMYecKue KosebaHus. 8 OK-7
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3JIGKTPOMAI'HUTHBIX BOJIH.

HToro

6 BosiHOBas orrTuka

WnTtepdepeniys cBeTa. KorepeHTHOCTb
CBETOBbIX BOJH. [lndpakiys cBeTa.
[Tpunuyn rorirenca. 3ol @peHess.
Judpakuus ot wenu. [udpakipoHHas
pelieTka.

HNToro

OK-7

Wroro 3a cemecTp

18

4 cemecTp

7 BosiHOBas OIITHKa

[Tonsipusanus ceeta. CTerneHb
nonsipu3aruu. CriocoObl MoTydyeHust
TMO/ISIPU30BAHHOTO U3JTyUYeHHs.

Htoro

OK-7

8 KBaHToBasg ornruka

TerioBoe u3nyyeHue U ero
CreKTpaJibHble XapaKTePUCTUKU. 3aKOHBI
Kupxroda, Credana-bonbiimaHa u BuHa.
®opmyna Panes-/xvHca u
«ynbTpadrosieToBas Katactpoda.
['unore3a kBaHTOB. ®opmysa [11aHka.
®otosddekT u 3pdektT KomnToHa.
®oroHbl. KopIyCcKynsipHO-BO/THOBOM
Jlya/i3M CBeTa.

HToro

OK-7

9 KBanTtoBas ¢u3vka 1 ¢pur3rka atoma

Mogens atroma Pesepdopza-bopa.
ApepHas Mogenb aToMa. DMITUpUUECKHe
3aKOHOMEPHOCTH aTOMHBIX CIIeKTPOB.
®opmyna banemepa. boposckast Teopus
aToMa BoZopoza.KBaHTOBass MexaHUKa.
l'unore3sa e bpoins. [IpuHuun
HeonpesienéHHOCTHU ['efizeHbepra.
BonHoBasi GyHKIMS U €6 cTaTUCTUYeCKUN
cMbICi. YpaBHeHue Illpeaunrepa.
KBaHTOBas uactuiia B OlHOMEpPHOI
NoTeHLManbHOU siMe. CpeJjHue 3HaueHust
Y OT1epaTopbl (PU3NYEeCKHX BeJIMUYUH.
OpHOMepHbIe MOTeHLMa/IbHbIN ITOPOT U
6apnep.KBaHTOBOMeXaHUUECKOE
onucaHue aroma. CraljoHapHoe
ypaBHeHue llIpeauHrepa /s atoMa
BOZlopoja. KBaHTOBaHue yIyioBOro
MOMEHTa Y SHepryuy B aTOMe BOZ,0pO/a.
BosiHOBbIe (DyHKLIMY M KBAHTOBbIE UMCIA.
[TpaBusa or6opa [jjisi KBAHTOBBIX
nepexofo0B. Omneit IlITepHa u I'epiaxa.
CnuH 31ekTpoHa. D¢ dekT 3eeMaHa.
[Tpunuun Iaynu. 3anonHeHue
3/IeEKTPOHHBIX 000s0ueK. [Teproauueckas
cucTeMa 3JIeMeHTOB.

10

HNToro

10

OK-7
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Wtoro 3a cemecTp 18
Ntoro 72

5.3. Pazgenbl AMCHUIUTMHBI M MEX/UCIUII/IMHAPHBIE CBS3M C 00eCneurnBalIUMH (PeAbIAYIMMHI)
4 o0ecnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCHHUIITHHAMHA
Pa3ziesibl JUCHIATIIMHBI M MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreuruBaromuMu (TpeabIIyIuMU) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUIMHAMU TIPeICTaB-/IeHbI B Tabuile 5.3.
Tabsmura 5.3 - Paszesnbl AUCITUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

Ne pa3eioB JaHHOMW AWUCIUIUITAHBI, /i KOTOPBIX HE00X0IUMO

Ne| HaumeHOBaHMe JUCLIUTUIMH n3yueHue o0ecrieynBaroliX U 06ecreunBaeMbIX AUCLUTIIAH
1 2 3 4 5 6 7 8 9
[IpeniecTByroLIMEe JUCLUATITUHBI
1 |MaremMmaTuKa + + + + + + + + +

[Tocnepyroiye AUCLUTIIMHBL

1 |Be3omnacHocCTb

+ + + + + + + + +
JKU3HeZIeATe/IbHOCTH
2 | Metposorusa U TeXHU4eCcKue + 4 + N N N N N
vi3MepeHust
3 | Teopus BepoATHOCTEHU U 4 + 4 +
MaTeMaTuyecKasi CTaTUCTUKA
4 | dunocodus + + + + + + + + +

5.4. CoOTBeTCTBHE KOMIIETEeHI{HH, (HOPMHPYeMBbIX NMPH W3yYeHHH JUCHUIUIMHBI, H BUJ0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDPYEMbIX TP W3yUeHWU JUCLIATIIMHBI, U BUJOB 3aHATHN
Tipe/iCTaB/ieHo B Tabmwiie 5.4

Tabma 5. 4 — CoOTBeTCTBME KOMIIETEHLMM W BUZAOB 3aHATHH, (HOPMUPYEMBIX TpU W3yUYeHWH
VICLIUTIJTUHBI
Bupp! 3aHaTHM
3]
=
2 S 8
~ | = (e}
& 5 o
s = T (=¥
= ) &=}
il = o o g
v v e
E =) S = i @®opMbI KOHTPOJISI
E % 5 o 5
= o ] . =
3 = = = &
N2 = S S
= (= 3
X o 14
[°] O o
5 5 g
i $
OK-7 + + + + KonTtponbHas pabora,
Ok3ameH, Ko/ioksuyw,
3amumTa otyeta, OTUeT 1o
naboparopHoii pabore,
KomrioneHt
CBOEBpeMeHHOCTH, TecT

6. IHTepaKTHBHbIE MeTOABI ¥ (OPMbI OpPraHU3aIUH 00yUeHHs
TexHO/IOTUM WHTEPAKTUBHOTO OOyueHWs TPy pa3HbIX (OpMax 3aHATUN B uyacaxX TPHUBEJEHbI B
Tabmumie 6.1
Tabsuria 6.1 — TexHOIOTMM UHTEPAKTUBHOTO 00yUYeHuUst TIPY Pa3HbIX (hOpMax 3aHATHH B yacax

I/IHTepaKTI/IBHbIe IMpakTUuyeCckKue I/IHTepaKTI/IBH
3aHATHUA bIe JIEKLIMH

MeTobl Bcero
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2 cemecCTp

Perenue cuTyal[MOHHBIX 3a/1a4 4
[IpeseHTaruu € UCIOIb30BaHUEM 4
C/1aliioB € 06CyXaeHremM
BricTyIieHue CTyzeHTa B posv 4 4 8
o0Oyuaroriero
Wroro 3a cemectp: 8 8 16
3 cemecTp
PerieHrie cuTyaljMOHHBIX 3a/a4u 4
[IpeseHTaruu € UCIOIb30BaHUEM 4
C/1aI0B € 00CYKIeHreM
BeIcTyIieHue CTyZieHTa B POIU 4 4 8
oOyyaroliero
Wroro 3a cemectp: 8 8 16
4 cemecTp
PerieHre cuTyaljMOHHBIX 3a7a4y 4
[TpeseHTanuu € UCNOIL30BaHUEM 4
CalIoB C 00CYKeHHEM
BeIcTyIieHue CTyzieHTa B POIU 4 4 8
obyuarorriero
Nroro 3a cemecTp: 8 8 16
Utoro 24 24 48
7. JIabopaTopHbIi MPAKTHKYM
CopeprkaHue y1labopaTopHbIX paboT rnpuBezieHO B Tabswiie 7.1.
Tabmuiia 7. 1 — ConepskaHue 1abopaToOpHbIX paboT
v L s
E 4 =
& = =
S o
H C 6 6 S 2 g
a3BaHUS paszeioB oJiep>xaHue 1abopaTopHbIX paboT 2 =
< 2 E
= &S
- s
2 ceMeCTp
1 MexaHuKa Kunematuka paBHOYyCKOPEHHOIO 10 OK-7
BpaueHus.JluHaMyKa MassTHUKa
ObGepbeka
Nroro 10
2 MonekynsipHasi pu3vka 1 Wsyuenue pacripesiesienrss Makcsesiia OK-7
TepMOJHaMUKa Vitoro
3 DJIeKTPUUECTBO U MarHeTU3M W3mepeHue yzie/IbHOTO 3/1IeKTPUYeCKOTo OK-7
COTIPOTHB/IEHUS MeTa/l/I0B.
Ntoro 4
Ntoro 3a cemecTp 18
3 cemecCTp
4 DeKTpU4eCcTBO U MarHeTHU3M OripesiesieHrie OTHOCUTE/IbHOM 16 OK-7
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[IM3/1eKTPUUEeCKOM MMPOHULIAEMOCTH
TBeP/IbIX AN3EKTPUKOB 3MepeHue
YZA,e/IbHOTO 37IeKTPUYeCKOro
COTIPOTHB/IeHUs MeTaslioB/3yueHue
MarHMTHOTO T10Jis KPYTOBOI'O TOKa
OnpesieneHye y/iebHOTO 3apsijia
3/IeKTPOHA METOZ,OM MarHeTpoHa

Nroro 16
5 KonebaHust ¥ BOTHBI N3yueHne mexaHnyeCKUX 16 OK-7
KonebaHM/3yueHue 3aTyXaroLuX
3/IeKTPOMarHUTHBIX Kosebanuiilizyuenue
BBIHY)K/IEHHBIX 3/IeKTPOMarHUTHBIX
koneb6anuiCrioxkeHre B3aUMHO
TnieprieHIMKY/ISIpHBIX KosiebaHuil. @Urypel
JIuccaxy.
Nroro 16
6 BosiHOBas onTHUKa N3yueHue nHTepdepeHLuU 1a3epHOro 4 OK-7
V3JIyYeHust
Wtoro 4
Wtoro 3a cemecTp 36
4 cemecTp
7 BonHoBas ornruka N3yuenue audpakiiuu a3epHOro 16 |OK-7
Y3JIy4eHus OT 1esu U Hutul3yyenue
mudpakuyu ceta. (JudpakiuoHHas
pelerka)li3yueHue nonsipyusaLiuu
cBeTall3yueHue BpaleHus IJI0CKOCTH
T0JISIPU3aLUU ONTHYeCKU aKTUBHBIMU
Bell[eCTBaMU
Wroro 16
8 KBaHTOBas onTUKa W3yyeHre 3aBUCUMOCTH SHepPreTuyeckon 8 OK-7
CBETUMOCTH CepOoro Tesa OT
Temnepatypbl BHelHui1 poTo3ddekT.
N3yuenune 3akoHa CTo/1eTOBa 1 IPOBEPKA
dhopmysibl DlHIIITEHA
Wtoro 8
9 KBaHTtoBas ¢u3vka 1 ¢ur3rka atoma |VI3yueHue crieKTpa aToMa BOJOpO/a. 12 OK-7
[IpoBepka coOTHOLLIEHUS
Heoripe/ie/ieHHOCTel /it POTOHOB.
Nroro 12
Wtoro 3a cemecTp 36
Wtoro 90

8. IlpakTHueckue 3aHATUA

CojiepskaHure pakTHYeCcKHUX paboT nprBezieHo B Tabwuiie 8.1.
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Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

Hassanus paszenos

CopeprkaHre MpaKTAYeCKUX 3aHATUN

Tpyn0eMKOCTb,
q

dopmMupyeMbie
KOMITeTeHLIUU

2 cemeCTp

1 MexaHuka

KuHemaruka nocrymnaresbHOro U
BpalllaTe/IbHOIO [IBIKEHUS
MarepHabHOM Touku/lMHamMHKa
MOCTYIIaTe/IbHOTO Y BpalljaTe/IbHOrO
[BYDKEHUS] MaTeprabHOW TOUKU U
TBepzoro tena. CraoxHoe
[BYDKeHMe3aKOHbl COXpaHeHHs! B
MeXxaHUKe

()]

Ntoro

OK-7

2 MonekynsipHasi pu3MKa 1
TepMOAVHaMUKa

YpaBHeHVe COCTOSIHUS U/lea/IbHOrO rasa.
W3ornponeccel. Pacnipenenenvs
Makcesinia v bonbumana. CpegHsis
sHeprus MosekysTeriora.
TerioeMKOCTb. BHYTpeHHsIs 3Heprus u
pabora uzeanbHOrO rasa. [lepBoe Hauano
TepPMOJUHAMUKHU.

HToro

OK-7

3 DNeKTpUUYeCTBO U MarHeTHU3M

3akoH Kynona. HanpsokEéHHOCTB
371eKTpruueckoro rnoss. Teopema ['aycca.
[ToTeH1an 3/1eKTpocTaTuueCcKoro

T10J151. DHEePrus 3JIeKTPUYECKOTO TI0JIS.
PasHocTh moTeHManos. Pabora
3/1IeKTpoCcTaTnyeckoro noss.IToctosHHbIN
3/1IeKTPUUeCKU TOK. 3akoH [Ixoyisi-
Jlenrja.MaruuTtHoe mione. 3akoH buo-
Cagapa-Jlaniaca. Cuna Amnepa. Cuna
JlopeHuia.

Ntoro

OK-7

Wroro 3a cemecTp

18

3 cemecTp

4 SJIEKTPI/I‘-IECTBO W MarHeTHu3m

O/NeKTpOMarHuTHast UHAYKLUS.
CamouHayKums. B3avMHas MHAYKLUS.
OHeprus noJis.

Htoro

OK-7

5 KostebaHus ¥ BOTHBI

I'apmonnueckue konebanus. CioxeHue
rapMOHHYECKUX KOJIeOaHUA.
3aryxatoliye, BbIHY)KIeHHbIe Koie0aHusl.
ABnenue pesonanca. Ilnockue,
cheprueckue BosHbI. DddekT Jorepa.

HToro

OK-7

6 BosiHOBas orrTuka

WuTepdepeniys cBeta. KorepeHTHOCTb

OK-7
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CBeTOBbIX BOJH. Jludpakiiys cBeTa.
[Mpunuun [MoiireHca. 3oHb1 @peHeris.
Hudpakius ot mjenu. [IudpakiiioHHast
pelLieTka.

HToro

Nroro 3a cemectp

18

4 cemecTp

7 BosHOBas OITHKA

ITonspu3saius cBeta. CrerneHb
niosipu3auuu. CriocoObl TIosTyueHust
TOJIIPU30BAaHHOTO U3/TyYeHUSI.

HToro

OK-7

8 KBaHTOBas onTHKa

KBaHTOBas npupoja usiydyeHus.
TenyioBoe u3nydyeHue. BHemHui
doroadpdekt. dpdext KomntoHa

HNToro

OK-7

9 KBaHToBasi ¢pusmkKa u (r3rkKa aroma

ATOMHBIe crieKTpel. Mogenb atoma
Pe3zepdoppa-bopa. fxepHas mozenb
atoMma. COOTHOLLIeHHe
HeorpezenéHHocTel [eii3eHbepra.
Peruenne ypaBHenus Lpéavnrepa asis
YaCTUI[bl B OJHOMEPHOM MOTeHLUa/TbHON
sime. TToTeHI[Ma/bHBIN Oapbep.
KBanToBbie uncna. KBaHtoBaHue
MOMeHTa UMIlyJ/bca. Teopus aroma
Peszepdoppa-bopa. KBanToBasi Teopusi
CTPOEHHSI MHOTO3/IEKTPOHHBIX CUCTEM

24

HToro

24

OK-7

Nroro 3a cemectp

36

Hrtoro

72

9. CamocTosiTe/IbHas1 padora

Buzpbl camocTosTennbHOM paboThl, TPYA0eMKOCTh U (hopMUpyeMble KOMITeTeHLIMH Tpe/JCTaB/eHbl B

Tabmumie 9.1.
Tabmuua 9.1 - Busibl caMoCTOSITe/TbHOM paboThl, TPYI0€MKOCTb U (JOpMHUpyeMble KOMITeTeHL[UH
2 g =
= b X
S = T
o & [<P R e
Buapl camocTosiTeIbHOM S > o
Hassanus paszesnos g " = ®DopMbI KOHTPOJIS
4] g &
paboTbl S s g
=S a =
o o 2
= S
2 ceMeCTp
1 MexaHuka [ToaroroBka K 2 OK-7 3aiura oTyera,
MPaKTUUeCKUM 3aHSITHSIM, Konnoksuym, KommnoneHT
ceMUHapaMm CBOEBPEMEHHOCTH,
[TpopaboTKa 1eKIIMOHHOTO 2 IéOHTp Om’Hag pabora, .
Marepuasa TYeT I10 JJabopaTopHOU
pabore
ITogroroBka K 4
nabopaTopHbIM paboTam
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OdopmiieHre 0TUETOB TI0 2
nabopaTopHbIM paboTam
IToaroroBka K 2
KOHTPOJIbHBIM paboTam
Ntoro 12
2 MonekynspHas ¢u3vka |IlogroroBka K 2  |OK-7 3alMra oTuera,
Y TepMOJMHaMUKa MPaKTUUeCKUM 3aHSITHUSIM, Konnoksuym, KommnoneHT
ceMuHapaMm CBOEBPEMEHHOCTH,
KoHTposbHas pabota
ITpopaboTKa JeKIIMOHHOTO 2 o p 5 P .
TYeT T TOpPHOM
Matepuasna €T 10 JIADOpATOpHO
pabore
[ToaroroBka K 4
naboparopHbIM paboTam
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
ITogroroeka K 2
KOHTDPOJIbHBIM paboTam
Ntoro 12
3 DJIeKTpHUUeCcTBO U [Toaroroska K 2  |OK-7 3alura oryera,
MarHeTusM MPaKTUUeCKUM 3aHSITHSIM, Konnoksuym, KommnoneHT
ceMUHapaMm CBOEBPEMEHHOCTH,
[TpopaboTKa eKIIMOHHOTO 2 IéOHTp oanaﬂ6 pabora, .
TYeT Tl TOPHOM
Marepuasna €T 110 71ab0pATOPHO
pabore
ITogroroBka K 2
nabopaTopHbIM paboTam
OdopmeHre O0TUETOB T10 4
naboparopHbIM paboTam
[ToaroroBka K 2
KOHTPOJIbHBIM paboTam
Ntoro 12
Wtoro 3a cemecTp 36
[ToaroroBka K 3K3aMeHy 36 OK3aMmeH
3 cemecTp
4 Dy1eKTpU4ecTBo U ITogroroBka K 2 OK-7 3anyra oT4eTa,
MarHeTU3M MPaKTUYeCKUM 3aHSTHSIM, Konnoksuym, KoMrioHneHT
ceMuHapam CBOEBPEMEHHOCTH,
KonTtposbHas T
ITpopaboTKa JIEKIJMIOHHOTO 2 OO Po/bHa 5 pabora, .
Marepuana TYeT 110 JlabopaTopHO
pabore
IToaroroBka K 6
nabopaTopHbIM paboTam
OdopmiieHre 0TUETOB TI0 6
nabopaTtopHbIM paboTam
ITogroroBka K 2
KOHTDPOJIbHBIM paboTam
Ntoro 18
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5 KosnebaHust 11 BOJTHBI ITogroroeka K 2 OK-7 3aiuTa oTyeTa,
MPAKTUUeCKUM 3aHSITHSIM, Konnokeuym, KommoHeHT
ceMuHapam CBOEBPEMEHHOCTH,
ITpopaboTKa /IeKLIMOHHOTO 2 KontponsHas paGora, .
Marepuana Otuet 110 1abopaTopHOi

pabore

[Togrotoeka K 10

nabopaTtopHbIM paboTam

OdopmiieHre 0TUETOB TI0 10

nabopaTtopHbIM paboTam

IToaroroBka K 2

KOHTPOJIbHBIM paboTam

Utoro 26

6 BosiHOBast onTUKa [ToaroroBka K 2  |OK-7 3alMra oTuera,
MPaKTUUeCKUM 3aHSITHUSIM, Konnoksuym, KomrnoneHT
ceMuHapam CBOEBPEMEHHOCTH,
[TpopaboTKa eKIIMOHHOTO 2 KontpomsHas pabora, .
Marepuasa Ortuet 1o n1abopaTopHOi

pabore

[ToaroroBka K 10

naboparopHbIM paboTam

OdopmreHue O0TUETOB T10 12

naboparopHbIM paboTam

[Togrotoeka K 2

KOHTDPOJIbHBIM paboTam

Ntoro 28

Wroro 3a cemecTp 72
[ToaroToBka K 3K3aMeHy 36 JK3aMeH

4 cemecTp

7 BonmHOBast ONTUKA ITogroroBka K 2 OK-7 3aiyra oT4eTa,
MPAKTUUe CKUM 3aHSTHSIM, KomnnokBuym, KomroHeHT
ceMuHapaMm CBOEBPEMEHHOCTH,

KonTpoJibHas T
ITpopaboTKa JIeKIMOHHOTO 2 OHTpO/IbHA pabora, .
MaTepuaa Ortuet 110 1abopaTopHOM
pabore
IToaroroBka K 4
nabopaTtopHbIM paboTam
OdopmreHre O0TUETOB T10 4
nabopatopHbIM paboTam
ITogroroBka K 2
KOHTPOJIbHBIM paboTam
Nroro 14

8 KBaHTOBas onTrkKa [ToaroroBka K 2 |OK-7 3amuTa oTyeTa,
MPaKTUUeCKUM 3aHSTHUSIM, KonnokBuym, KommnoneHT
ceMuHapam CBOEBPEMEHHOCTH,
[TpopaboTKa JIeKIIMOHHOTO 2 KontpomsHas pabora, .
Marepuaa Otuet 110 1abopaTopHOi

pabore
[ToaroroBka K 6
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naboparopHbIM paboTam
OdopmreHue 0TUETOB T10 6
nabopatopHbIM paboTam
[Togroroeka K 2
KOHTDPOJIbHBIM paboTam
Ntoro 18
9 KBaHToBasi ¢pu3uka u [ToaroroBka K 8 OK-7 3aiuTa oTyera,
¢u3rka atoma MPaKTUUeCKUM 3aHSITHSIM, Konnoksuym, KommnoneHT
ceMuHapaMm CBOEBPEMEHHOCTH,
ITpopaboTKa JIeKIMOHHOTO 2 IéOHTp Om’Hag pabora, .
Marepuaa TYeT 110 JJabopaTopHOU
pabore
ITogroroBka K 4
nabopatopHbIM paboTam
OdopmreHrie 0TUETOB 110 6
nabopaTopHbIM paboTam
[ToaroroBka K 2
KOHTPOJIbHBIM paboTam
Ntoro 22
Wtoro 3a cemecTp 54
[ToaroroBka K 3K3aMeHy 36 OK3aMeH
Ntoro 270

10. KypcoBas pabora

He npegycmotpeno PYII

11. PeiiTuHrOBasi cucTeMa /i/Isl OLeHKH yCIIeBaeMOCTH CTY/IeHTOB

Tabsuiia 11.1 — BasnbHble OLIEHKH /1J1sl 37IeMEeHTOB KOHTPOJIsI

11.1. ban/bHbBIE OLeHKH /AJIS1 3/IeMEeHTOB KOHTPOJIsI

CornacosaHa Ha noprtane N2 6023

. . MakcumasbHbIN
o MakcumasnbHbIN MakcumasnbHbIN
DneMeHTHI yueOHOM Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | 6an 3a mepuop,
JlesTeTbHOCTH Mexay 2KT u Ha ceMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHell ceMecTpa
2 cemecCTp
3aiumra otuera 2 2 2 6
Kosnnoksuym 10 10 10 30
KomrioneHt 1 1 1 3
CBOEBPEMEHHOCTH
KoHTposbHast pabora 5 15
Ortuert 110 1abopaToOpHO 2 2 2 6
pabote
Tect 3 3 4 10
Wtoro Mmakcumym 3a 23 23 24 70
Tepuo/,
JK3amMeH 30
Hapacraroium nurorom 23 46 70 100
15



3 cemecTp
3awumra otuera 2 2 2 6
KonokBuym 10 10 10 30
KomrioneHt 1 1 1 3
CBOEBPEMEHHOCTH
KoHTposbHasi pabora 5 5 5 15
Ortuet 1o 1abopaToOpHOA 2 2 2 6
pabote
Tect 3 3 4 10
VToro Makcumym 3a 23 23 24 70
Tepuoz,
OK3aMeH 30
Hapacrarouym utorom 23 46 70 100
4 cemecTp
3amnura otueta 2 2 2 6
Konnoksuym 10 10 10 30
KomrioneHT 1 1 1 3
CBOEBPEMEHHOCTH
KonTposnbHast pabora 5 5 5 15
OTuert 1o y1labopaTopHO 2 2 2 6
pabore
Tect 3 3 4 10
Wtoro Makcumym 3a 23 23 24 70
TIepUoz,
OK3ameH 30
Hapacraroiym utorom 23 46 70 100

11.2. TTepecuet 0a/1/1I0B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/TOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/eH B Tabuile 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKU

basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka

> 90% oT MakcuMasibHOM cyMMbl bansioB Ha gaty KT 5

Ot 70% no 89% oT MakcuMasbHON cyMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBbI OasioB Ha aary KT 3
2

< 60% oT MakcuMasnbHOM cymMMmbl OansioB Ha gaty KT

11.3. ITepecueT cymMmMbI 6a/1/10B B TPAAMIMOHHYIO U MEeXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY Tpe/CTaB/eH B Tabmuije

11.3.
Tabsura 11. 3 — ITepecueT CyMMBbI 6a/I/IOB B TPAIMLIMOHHYIO U MEXKIYHAPOHYIO OLIEHKY
WToroBast cymMma 6arios,
Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHbIM Ouenka (ECTS)
5K3aMeH
5 (oTIMYHO) (3aUTEHO) 90 - 100 A (oT/IuHO)

CornacoBaHa Ha noprane Ne 6023 16



85 -89 B (oueHb x0po1110)

4 (xopolLo) (3auTeHO) 75 -84 C (xoporuo)
70 -74 D ( )
OBJIETBOPUTEILHO
3¢ Y ) 65 - 69 4 P
7IOB/IETBOPUTENBHO) (3aUTEHO
y P 60 - 64 E (mocpezncTBeHHO)
2 (HeyROB/IETEOPUTEILHO) (He Hwxe 60 6asioB F (HeyzmoBieTBOpUTEJILHO)

3aUTEeHO)

12. Yue6Ho-MeTOqHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa

1. CaBenbeB U.B. Kypc ob6meii ¢hu3vku: yuebHoe rmocobue asist BTy30B: B 3 T. T. 1: MexaHuKa.
MornekynsipHasi ¢pu3uka. — 7-e uzg., crepeorun. — CII6.: Jlans, 2007.— 432 c. (Hamuuue B OuOIMOTEKE
TYCYP - 155 3K3.)

2. CasenbeB U.B. Kypc o6meli ¢usuku: yuebOHOe mocobue payis Bry3oB: B 3 T T. 2:
OneKTpUUeCTBO M MarHeTusM. BosHbl. OnTuka. — 7-e m3i., crepeorun. — CII6.: Jlanb, 2007.— 496 c.
(Hamuue B 6ubmoreke TYCYP - 148 3K3.)

3. CasembeB U.B. Kypc o0iieit ¢pusvku: yue6Hoe rocobue as Bry3oB: B 3 T. T. 3: KBaHtoBas
onTvka. ATomMHas rsvka. Pusrka TBEporo Tena. Pr3MKa aTOMHOTO si[pa ¥ 3IeMeHTapHbIX YacTHL]. — 7-
e u3f., crepeorur. — CII6.: JIanb, 2007.— 317 c. (Hamuune B 6ubmoteke TYCYP - 151 3k3.)

12.2. lonosHMUTe/IbHAA IMTEpaTypa

1. CagenpeB 1.B. CO0pHHUK BOMPOCOB U 3ajau 110 0011iel ¢hu3vke. [DIeKTPOHHBIN pecypc]. — 5-e
usp., crepeorwn.  —  CII6.:  Jlamb, 2016. — 292 c. [OnekTpoHHbIi  pecypc]. -
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=71766

2. Upopos M.E. 3amauu nio obmieti dpusmke: YuebHoe rmocobue Ajist By30B. — 7-€ U3[., CTEPEOTHII.
— M.: BUHOM. Jlaboparopus 3Hanuii, 2007. — 431 c. (Hamuuue B 6ubnuoreke TYCYP - 496 3k3.)

3. Uepros A.I, BopobréB A.A. 3aaunuk 1o ¢usmke: YuebHoe rocobue fisi By30B. — 8-e u3f.,
niepepab. u gomn.— M.: ®usmatut, 2007. — 640 c. (Hanuuue B 6ubmoreke TYCYP - 99 3k3.)

12.3. YueOHoO-MeToANYECKOE TOCOOHE ¥ MPOrpaMMHOe o0ecreyeHme

1. OnekrpomarHeTusM 4.1 MarHuToctatika: Yue6Hoe rocobue / Uykkop FO. II. - 2012. 22 c.
[DnekTponHbIii pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1101, cBoOOAHBIH.

2. MonekynsipHasi ¢u3uka: COOPHMK TeCTOBBIX BOIPOCOB [jIsi CAMOCTOSITeNTbHOM paboThl U
npakTUueckux 3aHsaTuii / Jisuud A. B., Tposin JI. A., MarasunuukoB A. JI. - 2009. 30 c. [SneKTpoHHbIM
pecypc] - Pexxum poctymna: http://edu.tusur.ru/publications/1234, cBo60AHBIH.

3. TepmoguHamuka. Yactb1l: COOPHHMK TECTOBBIX BOIPOCOB J/ISi CAMOCTOSITE/TbHON PabOThl U
rpakThueckux 3aHsATud / OpnoBckasi JI. B., Jlauun A. B., MarasunaukoB A. JI. - 2009. 43 c.
[DnekTponHbIii pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/1235, cBoG0JHBIT.

4. TepmomuHamuka. Yacte2: COOPHUK TECTOBBIX BOIPOCOB JJII CAMOCTOSATENbHOM paboThl U
npakTUueckux 3aHatuii / [aneea A. U., JIsuun A. B., MarasunuukoB A. JI. - 2010. 22 c. [D1eKTpoHHbIM
pecypc] - Pexxum poctymna: http://edu.tusur.ru/publications/1236, cBo60AHBI.

5. COOpHMK TeCTOBBIX BOMPOCOB TIO paszfeny ooOmiei ¢usvku "BonHoBas onTuka':
Metoguueckoe nocobue / BypaueBckuii FO. A. - 2009. 24 c. [DnekTpoHHbINM pecypc] - Pexxum gocryma:
http://edu.tusur.ru/publications/1233, cBOGOHBIT.

6. OyeMeHThl aTOMHOW (M3UKM M KBAHTOBOM MexaHMKH: COOpPHHK TEeCTOBBIX BOIPOCOB /
YyxkoB FO. II. - 2011. 68 «c. [DnekrponHwiii pecypc] - Pexum  gocryma:
http://edu.tusur.ru/publications/1104, cBo60OAHBIH.

7. JluHamMMKa MasTHUKa oOepbeka: Mertoauueckue yka3aHus K JjabopaTtopHoii pabote /
bypposuimn B. A., Tposn JI. A. - 2007. 13 c. [DnekrtponHHbiii pecypc] - Pexum pgocryna:
http://edu.tusur.ru/publications/918, cBoGoAHBIIA.

8. N3yueHwe MarHMTHOTO TOJii KPyroBOrO TOKa: MeToquyeckue yKa3aHWs K jabopaTopHOU
pabore / Weanoa E. B. - 2007. 12 c. [DnekTpoHHbli pecypc] - Pexum pgoctyna:
http://edu.tusur.ru/publications/863, cBO60OAHBIH.
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9. OrmpegeneHue y/eJbHOTO 3apsifia 3/1eKTPOHA METOOM MarHeTpoHa: MeToiruyeckue yKa3aHus
K naboparopHoii paborte / BypaueBckuii FO. A. - 2011. 14 c. [OnekTpoHHbI# pecypc] - Pexxum gocTtyma:
http://edu.tusur.ru/publications/864, cBoOoAHBIIA.

10. M3yyeHue 3aTyXalroIIMX S7eKTPOMAarHUTHbIX KojebOaHWii: MeToguueckre yKa3aHUs K
nabopatopHoti pabote / bypposuruH B. A., TposiH JI. A. - 2007. 14 c. [DnekTpoHHbIH pecypc] - Pexxum
npoctyma: http://edu.tusur.ru/publications/862, cBo6oAHbI.

11. U3yuenue wHTepdepeHLMH Jia3ePHOTO U3/IyueHUs: YueOHO-MeToAnuyeckoe r1ocobue /
OpnoBckass  JI.  B. - 2010. 9 «c. [DOnekTpoHHBIM pecypc] - Pexum  jgocrtyna:
http://edu.tusur.ru/publications/911, cBOOOAHBIA.

12. Buemnuii portosaddekrt. M3yueHne 3akoHa CrosieToBa M mpoBepKa (GopMysibl DUMHINTeMHa:
MeTtonnueckre ykasaHus K jaboparopHoii pabote / ®enopoB M. B., BypgoBuiua B. A. - 2009. 11 c.
[DnekTpoHHsIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/851, cBo6oaHbIH.

13. UccnenoBanue criekTpa atoMa Bofopoza: MeTtoguueckue ykasaHus K labopaTtopHoii pabore /
3axapoB H. A., KupwiioB A. M. - 2011. 18 c. [OnekrpoHHbili pecypc] - Pexum pgocTtyrma:
http://edu.tusur.ru/publications/917, cBoOOAHBIIA.

12.4. Ba3bl AaHHBIX, HH()OPMALIOHHO CTIPABOYHbIE U MIOUCKOBbIe CUCTEMBI
1. Marepuansl pecypca https://edu.tusur.ru/

13. Marepua/ibHO-TeXHUYECKoe ofecredyeHne JUCHHUITHHBI
Insi obecrieueHust UyTeHUs] Kypca JIEKLUH WCIIOb3yeTCsl CrielidanbHasi JIeKIUOHHAsT ayJUTOPHSI
kadenpsl ¢usuku (230 ayg. POT), ocHawméHHas MyAbTUMEJUMHBIM IPOEKTOPOM, KOMIIBHOTEPOM MU
skpaHamu. [y obecrieueHust 1ab0paTopHBIX paboT 10 (U3MKe UCTIONB3YIOTCS 6 CrelyaTu3upOBaHHbIX
(og, pasnmuuHbIe paszenbl Kypca) aboparopuu Kadeapbl (U3MKH, OCHAILIEHHBIX COOTBETCTBYHOLUMU
71ab0paTOpHBIMHU YCTaHOBKAaMM, MaKeTaMH, CTEHJJAMU W KOMITbIOTEPHBIM 000py0BaHUEM.

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@DOH/, OLIeHOYHBIX CPe/CTB IIPUBe/leH B IIPU/IOKeHUH 1.

15. MeToanueckue peKOMeH/AaL|H M0 OpraHu3alui u3ydeHusl AUCLUIIUHbI
be3 pekomeHayu.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/ OHEHOYHBIX CPEACTB I10 YUEBHOU AJNCHUITIIMHE
duszuka

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noAroToBku (crnernuanbHOCTh): 27.03.02 YnpaB/ieHHe KaueCTBOM
HanpaBneHHocTs (1ipo¢uib): YnpaB/ieHue KauecTBOM B HHGOPMaMOHHBIX CHCTeMax
dopma obyueHUs: OUHAsA

@akynsreT: PUT, Paky1bTeT HHHOBAIUOHHBIX TEXHO/IOTUH

Kadenpa: YU, Kadegpa ynpasieHusi HHHOBaLMAMH

Kypc: 1, 2

Cemectp: 2, 3, 4

YuebHbIi 171aH Habopa 2016 roga

Pa3paboTumku:
— CTapllUuii HayuHbIN COTPYAHUK Kad. ¢pusrku Knrmos A. C.

JK3aMeH: 2, 3, 4 cemeCTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

@®OC no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM TeKYIlero KOHTPOJIs

yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

OK-7 CTIOCOOHOCTBLIO K CAMOOpTraHU3al[iH U
camMo00pa30BaHHIO

[omxeH 3Hatb OCHOBHBIE (U3NYECKHEe
sIBJIEHUs] U OCHOBHbIE 3aKOHbI (PU3UKHY;
rPaHUL{bl KX IPUMEHUMOCTH, IPUMeHeHue
3aKOHOB B Ba)KHEMIIMX MpPaKTHUUe CKUX
TIPUIO’KEHUSIX; OCHOBHbIE METO/IbI
CaMOCTOSATe/TbHOM PabOThI C HAYYHOM U
TpakTHYeCKOM JIUTepaTypoil.;

HomxeH ymeTb OOBSICHUTE OCHOBHBIE
HabmroiaeMble TIPUPOAHBIE U TEXHOTeHHbIe
siB/IeHUst ¥ 3(peKThI ¢ Mo3uLuit
dbyHAaMeHTaMbHBIX (hHU3UUeCKUX
B3aUMOZelCTBUM; NJIaHUPOBATh,
OpPraHMU30BbIBaTh U KOHTPOJIMPOBATh CBOIO
nipodeCcCUOHaIbHYIO [esiTe/IbHOCTD;
CTaBUTH Mepes coboit ey,
(bopMyIupoBaTh 3a/laud U pellaThb ux;
CaMOCTOsITe/IbHO paboTaTh C HAYYHOU U
IIpaKTUUe CKOU JIMTepaTypoy MO pa3HbIM
oTpac/isiM (PY3UKK; PeCTaBUTh
pe3yJbTaThl CBOe paboThI:
HCC/Ie/loBaTeTbCKOU U TpaKTUueCKOl B
YCTHOM ¥ MMCbMEHHOH (opMme;

HomkeH Bnagets HaBbikamu
CaMOOpraHM3al ¥ CaMoo0pa30BaHwus,
HaBbIKaMU CaMOCTOSATe/TbHOW Hay4YHO-
WCC/Ie[I0BaTe/IbCKOM paboThl, TPOBeeH s
9KCIepUMeHTa. ;

OO11e XapaKTepUCTHKH Tl0Ka3areneld U KpUTepueB

NipYBeZieHbI B TabnuLe 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

OLleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

[Tokaszarenu u
3HaTb YmeTb Bnagetb
KPUTEPUU
OtmuHo (Beicokmit | Obnazaet dakTrueckumu | O6saziaeT quara3oHOM KonTponupyet paborty,
YPOBEHbB) Y TeopeTHYe CKUMH MPaKTUUYeCKUX YMEHHWM, | [IPOBOAMUT OLIEHKY,
3HAHUSIMU B TIpejiesiax TpeOyeMbIX /JIs1 pa3BUTHS | COBEPILEHCTBYET AeHCTBUS
r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
MOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMOCTH nipobsiem
Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/azaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a
ypOBeHb) TpolLiecchl, obirme NpakTUUeCKUX YMEeHUM, | 3aBeplleHue 33/au B
TIOHSITHS B TIpe/iesiax TpeOyeMbIX ZJIsl pellieHrsT | UCC/IeI0BaHuUH,
r3yuaemoii obsactu orpe/ie/ieHHBIX MPo0/IeM B | TIPUCIIOCA0/TMBaeT CBOe
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obnacTy Uccieq0BaHUsS

MOBeIeHNe K
00CTOATE/ILCTBAM B
peleHUH pobiem

YnoBneTBopUTebH
o (TIoporoBbiii
YPOBEHD)

O6nazmaet 6a30BbIMU
OOIIMMH 3HAHUSIMU

O6aaeT 0CHOBHBIMHU
YMEeHHSIMH, TPeOyeMbIMU
U151 BBITIO/THEHUST TIPOCThIX
3ajau

PaboraeT npu rpsiMoM
HaO/MIOeHNN

2 Peamu3anusi KOMIIeTeHI[UI

2.1 Komnerennpua OK-7
OK-7: crtocoGHOCTBIO K CaMOOPraHU3al[ui U CaM0o00pa30BaHHMIO.
st popMHUPOBaHUS KOMITETEHI[UM HEOOXOAMMO OCYILeCTBUTH Psifi 9TANoB. DTarbl (JOPMUPOBAHUS

KOMITeTEHI[UH, TIPUMEHsieMble /i1 3TOr0 BHAbI 3aHATUH M UCIIO/b3yeMble CpeCTBa OL|eHWBaHMS

Tipe/iCTaB/IeHbI B Tabsuile 3.

Tabwmia 3 — Otarnbl GOpMUPOBaHKST KOMITETEHI[MH U UCTI0/Ib3yeMble CPe/iCTBA OLleHUBAHUS

CocraB 3HaTb Y™meTb Bnagets

Copep>kaHue OCHOBHbIe (pU3nyecKue 0OBSICHUTb OCHOBHbBIE HaBbIKaMU

3TaroB SIBJIEHUSI U OCHOBHbIE HabrofiaeMble TIPUPOAHBIE | CAMOOPTaHU3al[|uK U
3aKOHBI (DU3UKW; TPAHUILIbI | ¥ TEXHOTEeHHBIE SIBJIEHHsI M | CaM000pa3oBaHus,
WX IPUMEHUMOCTH, 3¢ deKThI ¢ O3ULUH HaBbIKAMU
rpUMeHeHYe 3aKOHOB B byHIaMeHTa/IbHbIX CaMOCTOSITe/IbHOM HayyHO-
Ba)KHEUIIINX (bu3ryecKux HCC/eloBaTeTbCKOU
TpaKTUyUe CKUX B3aUMOJIeNCTBUI; paboThbI, IPOBEIEHMUS
TIPU/IO)KEHUSIX; OCHOBHbIE | TIJITAHUPOBATh, JKCIIepUMeHTa.

MEeTO/bl CaMOCTOSITe TbHOM
paboThI ¢ HAyUHOU U
MpaKTHhueCKON
JIUTEpaTypoH.

OpraHU30BbIBATh U
KOHTPOJIUPOBAaTh CBOIO
npo¢eCcCUOHaNBHYO
JiesiTe/TbHOCTh; CTaBUTh
niepez; co0OO¥ 1181y,
dhopmynupoBaTh 3ajaud 1
pelarh ux;
CaMOCTOSITe/IbHO paboTaTh
C HAyYHOU U

TpaKTH4e CKOM
JIUTepaTypou IO pa3HbIM
oTpac/siM (DU3MKY;
TIpe/[CTaBUTh Pe3y/bTaThl
CBOeM pabOoThI:
HCCiieJoBaTeIbCKOM 1
MpakTHUYeCKON B YCTHOU U
nicbMeHHoU (opme.

Buppl 3aHATHI

* llHTepakTUBHbIE
MpaKTHUYeCKUe 3aHATHS;
* lHTepakTUBHBIE
JIeKLIUY;

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHSATUS;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* NHTepakTvBHbIE
MpaKTUYeCKUe 3aHATHS;
* NHTepakTuBHbIE
JIeKLIUY;
 [IlpakTuueckue
3aHATUS;

* JlabopaTopHbie
3aHATUS;

* Jlekuuu;

* (CamocrosiTesibHas
pabora;

* VIHTepaKTUBHbIE
MPaKTUUeCKUe 3aHATHUS;
* JlaboparopHble
3aHATHS;

* CamocTodTebHas
paborta;
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* [loaroroBka K * TlogroroBka K
9K3aMeHy; 9K3aMeHy;
HWcnonb3yemble * KoutponbHas pabora; | * KoHtponbHas pabora; | ¢ OTueT no
CpeACTBa * Ortuet 110 * Ortuer o nabopatopHoii pabore;
OLIeHMBaHHUs nabopatopHoii pabore; nabopatopHoii pabore; * OK3aMmeH;
* DK3aMeH; e 3DK3aMeH; * Ko/moksuywm;
* Ko/10KBUyM; * Ko/ioksuyw; * OK3aMe€H;
e Tecr; * Tecr; * OK3aMe€H;
* DOK3aMeH; e 3JK3aMeH; * DK3aMeH;
* JK3aMeH; * JK3aMeH;
* JK3aMeH; * DJK3aMeH;
dopMyIMpOBKa MoOKasaTese U KPUTepHeB OLeHMBAaHUSI [aHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmuie 4.
Tabsuria 4 — TToka3aTesu U KPUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb Y™meTb Bnagets
O1inuHo * Ob6nazmaer * O6nagaer puanazoHoMm | * KoHTponmpyeT pabory,
(BBICOKMI YPOBEHb) | (haKTUUeCKMMH U MPaKTUYeCKUX YMEHUH, TPOBOJUT OLIEHKY,
TeopeThueCKUMHU TpeOyeMbIX /Ijisl Pa3BUTHSI | COBEPILIEHCTBYeT

3HAHUAMMU B Mpeae/iax

TBOPYECKHUX pellleHnH,

JeicTBUSI paboThI;

MPOCTHIX 34444,

M3yuaemoi 06/1acTu C abCcTparupoBaHUs
TIOHUMaHWeM TPaHHUI] npobsiem;
TIPUMEHHUMOCTH;
Xoporo (6a30Beli | ¢ 3HaeT (aKTI,  OO6magaer auarnasoHoMm | * beper
YPOBEHb) IIPUHIUIIBI, TIPOLIECCHhI, NpaKTUUYeCKUX YMeHUH, OTBETCTBEHHOCTD 3a
001I[1e TIOHATHS B TpeOyeMbIX /sl PeIlleHus | 3aBepliieHue 3a7iad B
nipe/ie/iax u3y4yaeMom oTpe/ie/IeHHbIX TIPO0JIEM | KCC/Ie[OBaHUH,
ob/acTy; B 00/1aCTU UCC/IeIOBAHMS; | TIPUCIIOCAbIMBaeT CBOe
TOBe/IEHUE K
o0cTOsTETHCTBAM B
pelieHruH pobem;
YnosnetsopuTesibH | ¢ O6sazaet 6a30BbIMI * OO6nagaet ocHOBHbIMU | * PaboTaer mpu rnpsiMom
0 (TIOpOroBbIi 0OLMMY 3HAHUSIMU; YMEeHUsIMH, TpeOyeMbIMU | HaO/HOEeHUH;
YPOBEHb) J/151 BBITIOJTHEHUS

AedaTeJIbHOCTH,

XapaKTepU3yIoLUX 3Tarbl

3 TumnoBsbie KOHTPOJ/IbHbIE 3d/1dHUA
,Z[]'IFI peann3alidi BbIIIeIrnepeyrCc/JIeHHbIX 3ad4 O6y‘~leHI/I$I HCIIO/JIb3YIOTCA TUIIOBbIE KOHTPOJIBHBIE
3dJdHUA WJIHW WHbIE MdTepHaJlbl, HEO6XO,I[I/IM]:I€ AJI1 OLI€HKU 3HaHHﬁ, YMEHHﬁ, HABBIKOB U (I/I]II/I) OITbITA

06pa30BaTEJIbH0ﬁ MporpamMmmel, B CjieAyrouiemM CcoCTaBe.

3.1 TecToBbIe 3alaHUA
— 1. KuHeMaryKa TOCTynaTe/IbHOTO ABWXeHUs; 2. KuHemaTWKa BpalllaTe/TlbHOTO [BW)KeHUs; 3.

(bopMHUpoOBaHUsST KOMITETEHLIMM B TIpoliecce OCBOEHHs

[JvHamyKa TOCTyrare/jbHOro ABWkeHus; 4. /IMHaMMKa BpalaTesJbHOrO [ABWKeHHus; 5. MovieKy/nsipHas
¢usuka. Knaccuueckue cratuctuku; 6. TepmoauHamuka; 7. 3akoH KynoHa. HampsbkeHHOCTB; 8.
[Torentman; 9. Meta/ibl U [OUAIEKTPUKKA B 3yieKTpocTatuyeckoM rosne; 10. Marnutocraruka; 11.
[Bw>keHWe 3apsiioB U TOKOB, paboTa B MarHUTHOM miosie; 12. [IBiykeHHWe 3apsifioB U TOKOB B MarHUTHOM
nosie. Iddexr Xosmna 13. SIBneHUe 371eKTPOMAarHUTHON MHAYKLIUU. DHeprus mons; 14. [apMoHuyeckue
konebanus; 15. CBoOogHble W BbIHYKIeHHble Komebanusi; 16. Bomubl. Odderr [Horutepa; 17.
Wnutepdepentys cBeta; 18. dudpaxuus; 19. TernnoBoe usnyuenue; 20. Buewnuii ¢orosddekr; 21.
Bremnuii hotosddext. Dddekr KomrroHa; 22. ®ortoHbl. [JaBneHue cBeta; 23. CriekTphl; 24. BosHOBbIE
CBOMCTBA MMUKpOUacTul]; 25. ODsjieMeHTbl KBaHTOBOM MeXaHUKU. 26. MornekynspHas (U3MKa,
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Knaccrueckne cratrctiku 27. Paborta, SHeprusi M 3akOHbI COXpaHeHHWs B MexaHuWke 28. Oddekr
KomnoHa 29. KBanToBasi Teopusi atoMa Bogiopoza 30. fiaepHas ¢pu3vka

3.2 TeMBI K0/I/IOKBUYMOB

— Mexanuka MonekynsipHas (u3Mka W TepMOAWHAMMKAa OJIeKTPUYeCTBO U MarHeTUsm
Kosnebanust 1 BosiHbl BoHoBast onTrika KBaHTOBasi onTrka KBaHTOBast MexaHHKa

3.3 Dk3aMeHaLOHHbIEe BOIIPOCHI

— 2 Cewmectp. 1. Kunemarvka. HopmanbHOe U TaHreHuuasbHOe ycKopeHue. 2. KuHemaTHKa
BpalllaTe/IbHOIO ABWKeHus. CBA3b MeX/y YIVIOBBIMU Y JIMHEWHBIMU YCKOpeHUsIMU. 3. [lTuHaMuKa. 3aKOHbI
HerotoHa. 4. [IBrKeHWe CUCTeMbl MaTrepuaabHbIX TOYeK. 5. (OCHOBHOe ypaBHeHHe [IUHaMUKU
MOCTYIaTe/IbHOTO [IBW)KEHUS] MPOM3BOJIBHOM cUCTeMbl Tesn. 6. Cunbl B MexaHuKke. 7. KuHeTnueckas
sHeprus. 8. Pabora u moiHocTh. 9. KoHcepBaruBHble cunbl. 10. IToreHumanbHas sHeprus. 11. Ca3b
MeX/ly TIOTeHLMaJbHOM 5Heprued U cuaod. 12. OCHOBHOe ypaBHeHHe [WUHAMMK{ BpalllaTeJbHOIo
[BIDKEHUsSI OTHOCUTENIbHO HEeTOABW)XHOM TOUKM. 13. YpaBHeHWe [VWHaMUK{ BpalllaTelbHOTO [BW)KEHUS
OTHOCHUTEJIbHO HemNoABWKHOM ocU. 14. MomeHT nHepuuu. 15. KuHeTnueckass 3Heprusi Bpaljarollerocs
Tena. 16. Pabora BHEIIHUX CWJI TIPU BpaIlleHWH TBEPAOro Tesa. 17. 3aKOH COXpaHeHHsT MeXaHWYeCKOn
sHeprun. 18. Ymap abCONMIOTHO yNMpyryuxX W HEYIPYrHUX Tel C TOUKW 3peHUsi 3aKOHOB coxpaHeHus. 19.
3akoH coxpaHeHMs1 MOMeHTa umnynbca. 20. HenHepuuanbHble cuctembl oTcuéta. Cuibl uHepumu. 21.
LlentpobexxHasi cuna mHepimu. 22. Cuna Kopuonuca. 23. YpaBHeHHWe COCTOSIHUSI HZealbHOTO Tasa
(YpaBHenue MeHpeneeBa-Knaneiipona). 24. [laBneHne. OCHOBHOe YypaBHEHHE MOJIEKY/ISIDHO-
KUHeTHueckoi teopuu. 25. Temmeparypa. 26. BHyTpeHHsist sHeprus. Tersiota u pabora. IlepBoe Hauano
TepMoJvHaMUKK. 27. CkopocTy ra3oBbix MosieKys. OnbiT IlTepHa. 28. PacripesesieHre moJsieKys rasa o
ckopocTsM. PyHkims pacrpesenenus: Makceesna. 29. Haubosee BeposiTHasi, CpefiHsisi KBaZipaTUUHast U
cpennsisi apudmMeTnueckass ckopoctu Mosekyn rasa. 30. PacripesenenHvie MakcBensa Mo 3HaueHUSIM
KUHeTu4eCckou sHeprun. 31. @opmysna MakcBesiia Ajisi OTHOCUTEbHBIX CKOpocTel. 32. bapomeTpuueckas
tdopmyna. 33. Pacripenenenve bonbiMana. 34. Temoémkocte rasza. dopmyna Maiiepa. 35.
W3oxopuueckuii mpouecc. 36. W3obapuueckuii mnpouecc. 37. M3orepmuueckuii mporecc. 38.
Apuabaruueckuii mpouecc. 39. IMomurpormueckre mporecchkl. 40. OOpatumbiii mwka Kapho. 41.
HeoOparumbriii ik KapHo. 42. DuTtponusi. 43. MI3MeHeHue SHTPOIMTUM TIPH 00paTUMBIX M HeOOpPaTUMBIX
niporjeccax. 44. Bropoe Hauano TepMoguHaMHUKU. 45. CBOOOAHAs M CBsi3aHHAst SHeprusi. dusnyecKuit
CMBIC/ 3HTpONUU. 46. CTaTUCTUUECKUM CMBIC] SHTPONUU. 47. DNeKTpuUecKri 3apsj. 3aKOH COXpaHeHUs!
3/1IeKTpUYecKoro 3apsija. 48. B3auMozelicTBre 5/1eKTpUUeCKUX 3apsiioB B Bakyyme. 3akoH KymoHa. 49.
OjlekTpuyeckoe moJsie. HarpsykéHHOCTh 3yiekTpudeckoro mnosig. CunoBele uHud. 50. [IpuHLMn
cyrneprno3uuyu snektpuueckux moseid. 51. Ilone gunons. 52. Teopema Octporpazckoro-I'aycca s
BEKTOpa HaMpsDKEHHOCTH s7ekTpuueckoro mnossi. 53. Ilose GeckoHeuHOW OFHOPOJHO 3apshKeHHOU
nockocTy. 54. [Tose AByX paBHOMEPHO 3apsbKeHHbIX TockocTel. 55. I[TongemotopHble cuibl. 56. [Tosne
0eCKOHEUHOTro 3apsbkeHHOro LumuHzApa. 57. Tlone cdhepuueckoit npoBogsiedi moBepxHocTu. 58. TTome
00BEMHO-3apskeHHOTO mapa. 59. JuddepenimansHas dopma Teopemsl 'aycca. 60. [Torenuuan. Pabora
CUJT 3JIEKTPOCTAaTUYeCKOro mosyisg. 61. DHeprus B3auMO/eHMCTBUS CHUCTeMbl 3apsiioB. 62. CBsi3b MeXIy
HarpsKEHHOCTBIO 37IeKTPOCTAaTUUeCKOTO TOJII M TMOTeHLManoM. 63. Pa3HOCTb MOTEHLMaoB MeXAy
TOUKaMH 1107151, 00pa30BaHHOTO OeCKOHeUHOW 3apsDKeHHOM TIOCKOCThIO. 64. Pa3HOCTb TOTeHI[MaioB
MEXKy TOYKaMH 10715, 00pa30BaHHOTO JIBYMSsI Oe CKOHEUHBIMU 3apsDKeHHBIMU TUIOCKOCTIMHU. 65. PasHOCTB
TIOTEHI[A/IOB MeX/[y TOYKaMH T0J1sT, 00pa30BaHHOTO OeCKOHEUHBIM 3apsDKeHHBIM JJTMHHBIM L{UTUH/[POM.
66. Pa3HOCTh MOTEHIIMAIOB MeXK/ly TOUKaMH 10715, 00pa30BaHHOTO 3apshKeHHOM IyCTOTesol cdepoil. 67.
Pa3HOCTh MOTEHLMA/IOB MeXXAy TOYKAMH I0/isi BHYTPU O0BEMHO-3apspkeHHOTo miapa. 68. Llupkynsmus
BEKTOpA HAarpsUKEHHOCTH 3JieKTpocTaTtuueckoro moss. 69. Tlonspusanusi ausniekTpukoB. 70. Bektop
3/IeKTPUYECKOT0 CMellleHus (reKTpruyeckast UHAYKLus). 71. [ToTOK BeKTOpa 3/1eKTpPUUeCKOro CMellleHusl.
72. W3menenve BektopoB E u D Ha rpanHunie paspgena AByX JUIeKTPUKOB. /3. PacripefesneHue
3/IEKTPUUECKUX 3apsifioB Ha MPOBOJHUKe. 74. HamnpspkéHHOCTD T0/st BO/IM3U TIOBEPXHOCTH 3apsDKEHHOTO
npoBoAHMKa. 75. CBOWCTBO 3aMKHYTOM TIpOBOZsIied 00o0/mouku. 76. DIeKTpPOEMKOCTb. 77.
Konpencaropsl. CoefyiHeHre KOHZEHCATOpOB. 78. DHeprusl 3apspKeHHOro IPOBOJHMKA. 79. OHeprus
3apsbkeHHOro KoHzeHcaropa. 80. DHeprus snekrpuyeckoro nons. 81. IToCcTosiHHBIN 3/1eKTPUUeCKUM TOK.
OnekTpuuyeckul ToK. [110THOCTb TOKa. 82. YpaBHeHHe HenpepbIBHOCTU. 83. DyIeKTpOABWXKYILas cuma. 84.
O06006méHHbI 3ak0oH OMa [yId HeoAHOPOAHOTo ydacTka reru. 85. PasBerBnéHHble liernud. [IpaBumia
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Kupxroga. 86. MomHocTts ToKa. 3akoH [Ixoyns-JleHia. 87. Cratuueckoe MarHUTHOe T0Jie B BaKyyMe.
BekTop maruuTHOM uHAYKIWU. 88. 3akoH buo-CaBapa-Jlaniaca. 89. MarauTHoe mnosie ripsMoro Toka. 90.
MaruuTHoOe 1oJie KpyroBoro Toka. 91. MarnurtHoe nojie gBwkyluerocs 3apszga. 92. 3akon Amrepa. Cua,
JIeMCTBYIOLasi Ha MPOBOAHUK C TOKOM B MarHMTHOM Tojie. 93. KOHTyp C TOKOM B MarHUTHOM mosne. 94.
Cuna JlopeHua. 95. /IBiykeHHe 3apsyKeHHOM YaCTHULbl B OHOPOAHOM MarHUTHOM mojie. 96. L{upKynsauys
BEeKTOpa MarHUTHOW MHAYKUuM. 97. MaruutHoe mnone coseHouza. 98. MarnutHoe mose Topouza. 99.
Pabora 110 TiepeMerrieH|I0 IPOBOJHUKA M KOHTypa C TOKOM B MarHUTHOM Tiosie. 100. MaruutHoe mosie B
BelllecTBe. HaMarHM4eHHOCTh W HaTpsUKEHHOCTh MarHUTHOro nosigd. 101. Tlpenomienune BekropoB E u H
Ha TpaHMlie pasjiena [JBYyX OJHOPOAHbIX MarHeTWKOB. 102. 3 Cemectp 1. fIB/ieHHe 3/1eKTPOMarHUTHOU
VHAYKUMA. 2. DNeKTpoABWKyas cuna (3.4.c.) uHaykuuu. 3. Ilpupoja siBlieHHs 3/1eKTPOMarHUTHOM
vHAYKUWW. 4. BuxpeBble Toku (TokM Pyko). 5. fABneHue caMouHAyKLuU. 6. B3avMmHas MHAYKLusA. 7.
OHepryus MarHutHoro rmoss. 8. BuxpeBoe snekrpuueckoe mnosne. 9. Tok cmemnenus. 10. YpaBHeHus
Makcsesina. 11. CKOpOCTb pacrpoCTpaHeHusl 3/1eKTPOMarHUTHOrO noJisd. 12. PesisiTUBUCTCKast TPAaKTOBKa
MarHUTHbIX siBfieHui. 13. ['apMoHMUecKue KoyebaHusi U UX XapakTepucTUKU. 14. OCHOBHOe ypaBHeHUe
MUHAMUKA TapMOHWUECKUX KosiebaHui. ['apMOoHMUeCKUW ociuaisgaTop. 15. MaTeMaTuueCKUd MasiTHUK.
16. ®usnueckuit MasatHUK. 17. TIpykuHHBIA MasTHUK. 18. IlpencrapiieHue KosieOaHWM TOCPeCTBOM
BEKTODHBIX /uarpaMMm (MeToZi BEKTOPHbIX guarpamm). 19. CiiokeHHe TapMOHWYECKHUX KojieOaHMiA
HampaB/eHHbIX BOAb ofHOW mipsaMoi. 20. buenusa. 21. CnoxeHre B3aWMHO MepIeHAUKYISPHBIX
kosebanmii. @urypsl Jluccaxy. 22. CBoOopHble 3aTyxawoljude MexXaHWYeckwe KomebaHus. 23.
XapakTepyucTUKU 3aTyXarollux KosiebaHuil. 24. BbIHYXKJeHHble MeXaHUuyeckue KosiebaHus. 25.
Onekrpuueckue Kosebanusi. KBasucraioHapHblie Toku. 26. CBOOO/HBIE 3/IEKTPOMarHUTHBIE KOieOaHUs B
KOHType 0e3 akTHBHOTO corpoTu/eHUs. 27. CBOOOJHBbIe 3aTyxarolve 3/eKTpuueckue KojebaHusi B
KOHType. 28. BbeIHY)K/IeHHbIe 3/IeKTpUUYeckue Kosmebanus. 29. PacnpocTpaHeHue BOJH B YIIPYToW Cpefie.
30. YpaBHeHusi T1UIOCKOM U cdepuyeckor BonH. 31. I'pynmoBas ckopoctb. 32. HanoxeHue
(untepdepeniys) BoaH. CTosiurie BoiHbL. 33. DHeprus ynpyroi BoiHbl 34. 3ByK. 35. Dddekt [Jomiepa
J71s1 3BYKOBBIX BOJTH. 36. BoHOBOe ypaBHeHMe. 37. OneKTpoMarHuTHbIe BO/HbL. 38. OnTtuueckuii adext
Homnnepa. 39. DHeprus 3/1eKTPOMarHUTHOW BOJHBI. 40. VIHTEHCUBHOCTh 3/IEKTPOMarHUTHOW BOJIHBI. 41.
OTpakeHWe ¥ TIpeJiOM/IeHWe 3/1eKTPOMarHUTHBIX BOJIH OT TpaHULbl pasjena [JByX OLHOPOJHBIX
I131eKTPUKOB. 42. HTepdepenius cBeta. 43. IllupuHa nonoc uatepdepeniuu. 44. KorepeHTHOCTb. 45.
Metop FOnra. 46. HTepdepeHLyis IpU OTPa’KeHUM TIPU OTPa’KeHWU OT TOHKOW MPO3PayHOM MJIaCTUHKMU.
47. WHrepdepeHLusi OT IJIACTUHKK TepeMeHHOW TomuuHbl (kiuHa). 48. Kosmbua HbtoToHa. 49.
MmnoronyueBasi untepgepenuys. 50. [Ipumenenve uHTepdepeHiu. Viutepdepometpsl. IIpocBeTieHne
onTuKU. VHTepdepeHIMOHHbBIe 3epKana M QuibTpbl. 51. [dudpakuus ceera. Ilpuniumn [toiireHca-
®peHesisi. 52. Metoz 30H @peHeisi. 30HHas TIaCTUHKA. 53. ['padrueckoe BbIUMC/IeHNWe pe3y/IbTHPYIOLei
aMIUIUTyZbl (MeTOJ] BEKTOPHBIX [AuarpaMM wiu crvpanb @®penesns). 54. Judpakiusi Ha KpyIiaom
OTBEPCTUU U HEMPO3payHoM Aucke. 55. [Judpakius B napasienbHbix aydax (audpakuus dpayHrodepa).
56. Judpakius ot wjenu. 57. AudpakimonHas peiétka. 58. CriekTpasbHOe pa3iokeHue. Pasperiiaroiijas
ciocobHocTh peréTku. 4 Cemectp 1. EcTecTBeHHBIM U TONSpU30BaHHBINA cBeT. 2. [Tosnsipy3anusi npu
OTpaKeHUU U IpesioMjieHMH. 3akoH bprocrepa. 3. Ilossipusanus mpu JBOMHOM JyuyenpesioM/IeHUd. 4.
3akoH Mamoca. 5. VIHTepdepeHLMs TOASIPU30BaHHBIX BOMH. 6. VICKyCcCTBeHHOe [BOWMHOE
JyyerpesioMieHde (MCKyCCTBeHHasi aHu3oTponusi). O¢dekr Keppa. 7. BpaieHue m10CKOCTH
nosispuzaiuu. 8. TeroBoe wu3nyueHue. 3akoH Kupxroga. 9. 3akoH CredanHa-BosbliMaHa. 3akoH
cMelenust Buna. 10. @opmyna [Mnanka. 11. Buemnuii ¢otosddext. 12. doronsl OnbiT Borte (Metof,
copnazienuii). 13. Oddekr KomnroHa. 14. Topmo3Hoe peHTreHOBCKOe u3aydeHue. 15.
XapakTepucThUeCKoe peHTTeHOBCKoe usnydeHue. 16. laBneHve cBeta. 17. 3aKOHOMEPHOCTH B aTOMHbIX
criektpax ®opmyna banbmepa. 18. OnemenrtapHasi Teopusi bopa. 19. Ombir ®panka u I'epua. 20.
l'unoresa ne bporins. BonHoBeie cBolicTBa BemjectBa. 21. [IpuHumn HeornpenenéHHOCTU. 22. BomHoBoe
ypaBHeHue Illpenvnrepa. ®usnueckuii cmbicn W-¢yHkimu. 23. KBaHTOBaHMe SHEPruM 3/€KTPOHAa B
OJHOMEpPHOM TMOTeHLMaAbHOU siMe. 24. KBaHTOBBbIM TrapMOHHWYeCKUM ocuuuiaTop. 25. [lpoxoxpeHue
YacTUIlbl uepe3 TOTeHIMaabHbIN Oapbep. 26. I[7aBHOe U opOuTasbHOEe KBaHTOBble uwucna. 27.
[TpocTpaHCTBEHHOE KBaHTOBaHUE (MarHUTHOe KBaHTOBOE umncio). 28. CrivH 3nekTpoHa. OnbiT LITepHa u
lepnaxa. 29. PacripeiesieHre 371eKTPOHOB T10 SHepreTudyeckuM ypoBHsIM aromMoB. 30. [Tpuniun [Taynu. 31.
[ITupriHa creKkTpanbHBIX JWHUN. TOHKas CTPYKTypa CIeKTpajbHbIX JUHUW. 32. DdekT 3eemaHa. 33.
MornekysnsipHble crieKTpbl. 34. BeiHyXzeHHOe u3nydyeHue. Jlaszepel. 35. AtoMHoe s7po. CocrtaB sifpa.
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XapakTepuCTUKUA atoMHOro szpa.Pasmepsl. CniuH sagpa. 36. Macca v sHeprus cBAsu agep. 37. Mogenu
aToMHOro sgpa. 38. fgepHble cuibl. 39. PafMoakTHBHOCTb. 3akOH paZMOaKTMBHOIO pacraja.
AxtuBHOCTb. 40. a-pacrag sifep. 41. B-pacnazg sigep. 42. y-pacnaf sifiep.

3.4 TeMbI KOHTPO/IbHBIX padoT

— 1. Kunemaruka MaTepuanbHOM TOYKM. 2. JlMHaMMKa IOCTYIaTeJbHOTO [JBIDKEHUS. 3.
Knaccnueckue cratuctuku. 4. TepmonuHamuka. 5. I[Toreniuan u pabora. 6. MeTtarnbl U JUSeKTPUKY B
371eKTprueckoM Tiosie. 7. 3akoH Kynona. 8. [lvHamuKa BpalljaTe/bHOTrO ABWXKeHHs. 9. MarHurocTaTuka.
10. DnekrpomaruuTHast UHAYKUWsA. 11. [IBM>keHHe 3apsiZioB U TOKOB B MarHUTHOM mosie. 12. Konebanust u
BosiHbL. 13. VHTepdepenuus. 14. Oudpakuus. 15. TerioBoe usnyvyenue. 16. BHenuii ¢poTosQQexT.
O¢dexr Komnrona. 17. KBantoBass MexaHuka. 18. Atomuble criekTpbl. 19. KBaHToBbIe cTrathcTHKU. 20.
PagroakTuBHOCTE 21. BOHBI

3.5 TemblI 1a00paTopHBIX padoT

— KuHemaTtnKa paBHOyCKOPEeHHOTO BpalleHus1. [JuHamuka MasiTHUKa Obepbeka
N3yuenue pacnipesenenuss Makcsesiia
W3mepeHne yenbHOTO 3/1eKTPUYECKOro COIPOTHB/IEHHUSI MeTalljloB.
OnpefenieHe OTHOCUTE/IBHOM [W3/eKTPUYECKOM IPOHULAEMOCTH TBEPABbIX [U3/IEKTPUKOB
V3mepeHue yzie/bHOIO 371EKTPUYECKOIO COMPOTHBJIEHUS] MeTa/uloB V3ydyeHWe MarHUTHOIO IIOJIS
KpyroBoro Toka OripeziesieHre y[e/bHOrO 3apsifia 3/IeKTPOHa MeTOl0M MarHeTpoHa

— U3yueHne mMexaHMuecKnx KosiebaHui V3yueHue 3aTyXaroU[UX 371€KTPOMarHUTHBIX KojeOaHUi
M3yyeHne BBIHY)KJEHHBIX 3/IeKTPOMAarHUTHBIX KosieOaHuii CriokeHHe B3aUMHO TiepIeHAMKY/ISIPHBIX
Kosiebanuii. durypsl Jluccaxy.

— U3yueHue uHTepdepeHLIMH J1a3ePHOT0 U3/TyUYeHUst

— W3yuenue gudpakiyy 1a3epHOro M3ayuyeHus OT Leau M HUTU V3yueHue audpakiuu cBeTa.
(dudpakuuonHass pemeTka) M3yueHue Tionsipusaliuu  cBeTa VI3yueHWe BpalljeHUs] TJIOCKOCTH
TO/ISIPU3aL{M ONTUUECKU aKTUBHBIMH BelljeCTBaMU

— l3yueHue 3aBUCUMOCTHU 3HepreTMUeCKOM CBETUMOCTH CEepOro Tejla OT TeMIlepaTypbl BHellHMit
¢dotoadekrt. VzyueHure 3akoHa CTosieToBa U poBepKa ¢opMyJibl DHHILITeHA

— UsyueHue crekTpa artoma Bofopoza. IIpoBepka COOTHOIIEHUsI HeOlpe/ile/leHHOCTed /s
(hoToHOB.

4 MeToauyeckHe MaTepHasibl
st obecrieueHus rpoiiecca oOyueHHUs] W pellleHus 3afau 00yueHUs] WUCTIONb3YIOTCS CeqyoIye
MarepHua’Ibl:
— MeToJuuecKWe Marepuasbl, OTpe/ie/siollyde TpoLeAypbl OLleHWBaHUS 3HAHWMN, YMeHHH,
HAaBBIKOB U (W/M) ONbBITa [eATeJbHOCTH, XapaKTepU3yHOIUX 3Tarnbl (Op-MUPOBaHUS KOMITETEHLHH,
cornacHo 1. 12 paboyeii porpaMMel.

4.1. OcHoBHas 1uTeparypa

1. CasenneB 1.B. Kypc obmieii ¢pusuku: yuebHoe mocobue st Bry3oB: B 3 1. T. 1: MexaHuka.
MornekynsipHasi ¢u3vka. — 7-e u3f., crepeorun. — CII6.: Jlans, 2007.— 432 c. (Hanuuue B OubmuoTeke
TYCYP - 155 5k3.)

2. CasenbeB U.B. Kypc o6meii ¢usuku: yuebHoe mnocobue s Bry3oB: B 3 T T. 2:
OnekTpuuecTBO U MarHeTusM. Bomuel. OnTuka. — 7-e u3g., crepeortun. — CII6.: Jlaab, 2007.— 496 c.
(Hamume B 6ubnuoreke TYCYP - 148 3k3.)

3. CasenbeB U.B. Kypc obmeit ¢pusuku: yuebHoe mocobue st BTy3oB: B 3 1. T. 3: KBanToBas
ontvka. AtomHas (pusmnka. Pusnka TBEporo Tesa. PUsMKa aTOMHOIO siipa M 3/1leMeHTapHbIX YacTul]. — 7-
e u3f., crepeorur. — CI16.: Jlaab, 2007.— 317 c. (Hammuue B 6ubmioreke TYCYP - 151 3k3.)

4.2. lonoHUTe/IbHAA IMTepaTypa
1. CagenbeB 1.B. C6opHUK BOMPOCOB | 3a/au 110 00111eli ¢u3vke. [ DneKTpOHHBIN pecypc]. — 5-e
usp., crepeotwn. —  CII6.:  Jlawb, 2016. — 292 c. [OnekTpoHHbI  pecypc]. -
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=71766
2. Upopgos M.E. 3amauu no obieli dpusmke: YuebHoe 1ocobue [jist By30B. — 7-€ U3[l., CTEPEOTHII.
— M.: BUHOM. Jlaboparopusi 3Hanu#, 2007. — 431 c. (Hamuue B 6ubmioreke TYCYP - 496 3k3.)
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3. UYepros A.T., BopobréB A.A. 3ailauHuK 110 Gu3mKe: YuebHOe mocobue /s By30B. — 8-e u3f,.,
niepepab. u gomn.— M.: ®usmarur, 2007. — 640 c. (Hamuure B 6ubmoteke TYCYP - 99 3k3.)

4.3. YueOHO-MeToANYeCKOe M0co0ue U MPOrpaMMHOe odecrieueHne

1. DnekrpomarHetusm 4.1 Maraurtocratuka: YuebHoe mocobue / Uyxkos FO. II. - 2012. 22 c.
[DnekTpoHHBIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1101, cBo6oAHBIH.

2. MonekynspHast ¢usuka: COOpHMK TeCTOBBIX BOMPOCOB [yisi CaMOCTOSITeNbHOW paboThl U
ripakThueckux 3aHatuii / JIsuvH A. B., Tposin JI. A., MarasunaukoB A. JI. - 2009. 30 c. [OneKTpoHHbIN
pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/1234, cBo60oAHBI#.

3. TepmoguHamuka. Yactbl: COOPHHMK TECTOBBIX BOTIPOCOB [ijisi CaMOCTOSITeNIbHOW PabOThI U
npakTuueckux 3aHatud / Opnosckas JI. B., Jlaumn A. B., Marasunnukos A. JI. - 2009. 43 c.
[DnekTponHbIi pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/1235, cBOGOJHBIT.

4. TepmopuHamyKa. Yactb2: COOPHHUK TeCTOBBIX BOMPOCOB J/IsI CaMOCTOSITebHOW PaboThl U
ripakThueckux 3aHsTui / ['aneeBa A. U., JIsuun A. B., MarasunaukoB A. J1. - 2010. 22 c. [D/1eKTpOHHBII
pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/1236, cBo60oAHBI#.

5. COOpHMK TeCTOBBIX BOMPOCOB TIO paszfeny ooOmied ¢usvku "BonHoBas onTuka':
MeTtoznueckoe nocobue / BypaueBckuii FO. A. - 2009. 24 c. [DnexkTpoHHbI pecypc] - Pexxum fgocryma:
http://edu.tusur.ru/publications/1233, cBOOOHBII.

6. OneMeHTbl aTOMHOW (M3MKKM U KBAaHTOBOM MeXaHWKH: COOPHHK TeCTOBBIX BOIPOCOB /
Uyxkos FO. II. - 2011. 68 «c¢. [OnekrtpoHHeli pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/1104, cBo60gHBII.

7. [wuHaMMKa MasiTHMKa o00epOeka: MeToauueckre Yyka3aHus K jaboparopHoii pabore /
bypposutman B. A., Tposn JI. A. - 2007. 13 c. [OnekTpoHHbIi pecypc] - Pexum pocrymna:
http://edu.tusur.ru/publications/918, cBoGOHBIIA.

8. U3yueHne MarHUTHOTO MO/ KPyroBOro TOoKa: MeTopndeckue yKasaHWs K JiabopaTOpHOI
pabore / Weanoea E. B. - 2007. 12 c¢. [DnekTpoHHbli pecypc] - Pexum goctyma:
http://edu.tusur.ru/publications/863, cBo60gHbIIA.

9. Omnpepenenue yaenpHOrO 3apsiZia 31eKTPOHa METOZOM MarHeTpoHa: MeTofuueckue yKasaHusl
K s1abopatopHoii pabote / BypaueBckuii FO. A. - 2011. 14 c. [DnexkrpoHHbIi pecypc] - Pexxum pocTymna:
http://edu.tusur.ru/publications/864, cBoGOHBIIA.

10. V3yueHue 3aryxaloIMX 3/JeKTPOMAarHUTHBIX KosebaHwWil: MeTofuueckrde yKasaHUs K
nabopatopHoti pabote / bypaosurun B. A., TposiH JI. A. - 2007. 14 c. [DneKTpoHHbIH pecypc] - Pexxum
pocryna: http://edu.tusur.ru/publications/862, cBo60gHBII.

11. VzyueHue wuHTephepeHLMH Jia3ePHOTO U3/IyueHUs: YueOHO-MeToAuueckoe rocobue /
OpnoBckass  JI.  B. - 2010. 9 c¢.  [OnektpoHHblii pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/911, cBoOOAHBIMN.

12. BrewHuii ¢otosddext. M3yuenre 3akoHa CrtoseToBa M IpoBepka (popMysbl DMHINTEHA:
MeToanueckre ykas3aHus K jiabopatopHoii pabote / ®emopoB M. B., Bypgoeuiua B. A. - 2009. 11 c.
[SnekTponHsIii pecypc] - Pexxum poctymna: http://edu.tusur.ru/publications/851, cBoboHBIH.

13. WccnenoBaHue crieKTpa aToMa BoJjopofa: MeTonyeckue yKasaHusi K jlabopaTopHoii pabote /
3axapoB H. A., Kupuwino A. M. - 2011. 18 c. [OnektpoHHbIM pecypc] - Pexum pocrymna:
http://edu.tusur.ru/publications/917, cBoGOAHBIIA.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE U NMOUCKOBbIE€ CUCTEMBI
1. Marepuasl pecypca https://edu.tusur.ru/
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