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CIIECLIMAJILHOCTH 1-43 01 05  «IIpowmblluieHHAas  TEMJIOIHEPreTHUKAY,
peructpaimonsubii Homep 1 43-1-28/yu. ot 06.02.2019, I 43-1-14/y4. ot
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umend I1. O. Cyxoro» (mpotokon Ne 5 ot 06. 06. 2019 r.); Y]I3-015-28y

Hayuno-meronnueckum CBetoM  yupexiaeHuss oOpas3oBanus «l omenbckuii

rocyJapCcTBeHHbIM TexHuYeckuil yauBepcuteT umenu 11. O. Cyxoro»
(mpotokost Ne 6 ot  26.06.2019.)



HOACHUTEJIBHASA 3AIIMCKA

VYyeOHasi mporpamMMa MpeAHa3HaueHa Uis TOATOTOBKM HH)KEHEPOB IO

IUCLIUILINHE «Dusuxa» VTS CHELMaIbHOCTEN 1-43 01 02
«nekTposHepreTuyeckre cucteMbl U cetu» u 1-43 01 05 «IIpombiuiennas
TETJIOIHEPTETHUKAY.

[Iporpamma oOTpakaeT COBPEMEHHOE COCTOSIHME (PU3MYECKON HayKH.
[Iporpamma He pacuieHsieT PU3MKY Ha KJIACCUYECKYI0 U Ha KBaHTOBYIO. Pa3ziesnbl
IpOrpaMMbl MOCTPOEHBI MO MPU3HAKY MAKCUMAaJIbHOM OOUIHOCTU (DU3MYECKUX
CBOMCTB paccMaTpUBA€MbIX CHCTEM, SBJICHUN wiKM TmpoieccoB. (OCHOBHBIMU
aKLIEHTaMH MPOTPaMMBbI SBJISIOTCS: OpraHU3alusl yueOHOTO Mpolecca U U3ydeHue
MaTepuajga B TECHOH CBS3M C COBPEMEHHBIMH TEXHUYECKUMHU MPUMEHEHUSIMU,
pa3BUTHE HABBIKOB M YMEHHM B MPOBEACHUU SKCIIEPUMEHTAIBHBIX UCCIIECOBAHUM,
aHaJlM3€ U U3JI0’KEHUU MOTYYECHHON TEXHUYECKOW nH(OopMaLnH.

Kypc ¢usmkm coBMeCTHO ¢ KypcoM MaTeMaTHKH U MEXaHUKH COCTaBIISET
OCHOBY T€OPETUYECKOM MOATOTOBKH MHXKEHEPOB U UTPAET poJib PyHAaAMEHTaIbHON
0a3pl, 0e3 KOTOpOl HEBO3MOXKHA YCIEUIHas MEATENbHOCTh WHXKEHepa JI000ro
npoduiisa. M3ydenue kypca (U3MKHA CINOCOOCTBYET PpAa3BUTHUIO Y CTYIEHTOB
(u3MYEeCcKOro MBIIUIEHUS, a Takke (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
YTO CO3JAET OCHOBY JIJIsl YCIEUIHOTO M3YyYEeHMSI CTIeIMANIbHBIX TuciuIind. Kpome
ATOr0, MOHMMAHHUE W TIpaBUJIbHAS TPAKTOBKA MPOOJIEM COBPEMEHHOTO OOIIECTBA
(Oyab 3TO CBSI3aHO C SAEPHBIM OPYKHUEM, C 3arpsS3HEHUEM OKPYXKAIOILIEH Cpelbl U
T.J.) TpeOyeT TIIyOOKUX 3HAHUM U3 Kypca (PU3UKH.

Hean, 3a1a4u, posib y4eOHOM TUCHUIINHBI

[{enwn yueOHOM TUCITUTIITNHBI:

—  U3Yy4YCHUE OCHOBHBIX IOHSTHH, 3aKOHOB, NPUHUMIIOB H TEOPUM
KJIACCMYECKON U KBAaHTOBOW (DU3HKHU;

— HW3y4YEHHE OCHOBHBIX (DM3MUECKUX SIBJICHUN U IPOLECCOB U
UX TPAKTOBKAa C COBPEMEHHBIX TOUKHU 3PEHHUs HAy4YHBIX IIPEICTABICHUN;

—  (OopMHUPOBAaHHE COBPEMEHHOI'O (PU3UUECKOIO MBIIUIEHUS U HAYYHOI'O
MHUPOBO33PEHUS;

— 03HaKOMJIEHHE C METOJaMM (PU3NUECKUX UCCIIEIOBaHMIA;

— cucTeMaTu3anus U 0000IIeHNEe 3HAHUM C TOYKM 3pEHUsl OOLIuX HJIEH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKH, a HMMEHHO: O
€IMHCTBE MHpa, O (YHAAMEHTAIbHOCTH BEPOSATHOCTHBIX 3aKOHOMEPHOCTEH,
BCEOOIIHOCTH MPUHIUIA CHMMETPUM, TPUHIUNA COOTBETCTBUS, HUICH,
(bopMUPYIOIINX HOBbIE MPUEMBI MBIIIJICHHS.

3anayu y4eOHOM JUCHMILUIUHBI:

—  CO3JJaHUME  TEOPETUYECKOW  TMOATOTOBKM B  o0nacT  (U3HKHU
AIIEKTPOMATHUTHBIX  SIBJICHUH, MO3BOJISIOIEH OyoymiuM  HHXXEHepaMm
OpPUEHTHUPOBATHCS B MOTOKE HAYYHOU M TEXHUYECKON MH(MOPMAIIIK;



— obecrmeueHrne  OMpeAENEHHONW  METOMOJOTHYECKONM  TOATOTOBKH,
ITO3BOJIAIOLIEH ITOHMMATh NIPOLIECC NO3HAHUS M CTPYKTYpPY HAy4yHOIO 3HaAHUA,
UCIIONB30BaTh  pa3iuyHble (PU3NYECKUE TMOHSATHS, ONPENENATh TPaHUIBI
IIPUMEHUMOCTH IPUHLUIIOB, 3aKOHOB U TEOPUU;

—  O3HAKOMJIEHHE C COBPEMEHHOM Hay4YHOU anmnapartypoil, popmupoBaHue
HaBBIKOB NPOBENIECHUS (PU3UUECKOT0 IKCIIEPUMEHTA;

— OBJIAJICHHE NPUMEPAMHU M METOJAMM PEIICHUs] KOHKPETHBIX 3a7a4 U3
OTIEJBbHBIX Pa3AesioB PU3UKH.

B pe3ysbTaTe u3yyeHus y4eOHOM AMCUMIIIMHBI CTYICHT T0JIKEH:

3HATH:

— OCHOBHBIE€ 3aKOHBI U TEOPUM KIIACCUYECKOM U COBPEMEHHOM
(bu3MYecKO HAyKH, MOJEIH MEXaHWKH, (PU3UKU KOJIeOaHWH, CTATUCTUYCCKOMN
(GU3MKN U TEPMOJMHAMUKH, SJICKTPUUECTBA U MarHETU3Ma, KBAaHTOBOU (DH3HKHU;

— OCHOBBI TIPOLIECCOB 3aMUCH, XpaHEHUs, oOpaboOTKHM U
nepenay uHGOpMalnu;

— HOBEWIINEe JOCTIKEHUS B 007acTh (PU3UKU U MEPCIIEKTUBBI
UX UCTIOJIb30BAHUS JIJISl PA3BUTHS MAaTepUaIbHOM 0a3bl HHPOPMATUKY;

YMeETh:

— UCIOJIb30BaTh ~ OCHOBHBIE  3aKOHbl  (PU3UKK B
WUHKEHEPHOMU NIeSITeIbHOCTHU MPHU pa3padOTKe HOBBIX METOJOB 3alKUCH, XPAHEHUS U
nepenayu uHbopmalmu;

— UCII0JIb30BaTh METOBI TEOPETUYECKOTO
AKCIEPUMEHTAJBHOTO  HCCIEIOBaHUS TMpU  pelmeHHuH  (pu3ndeckux  3ajad
UH(POPMATUKY;

— UCIIOJIb30BaTh METO/Jbl YUCJIEHHOW OLIEHKH MOpsIKa
BEJIMUMH, XapaKTEPHBIX I Pa3IMYHBIX MPUKIAAHBIX pPa3AesoB (PpU3NUecKon
UH(POPMATUKH;

BJIA/IeTh!

— METOJAMU DKCIEPUMEHTAIbHOM U TEOPETUYECKOU
(GU3UKK B 1EMIX pa3paboTKu (HU3UUECKUX OCHOB YCTPOMCTB 3alHMCH, XpaHEHUs U
nepenayu uHbopmaluu;

— bu3HUecKuMu IPUHLUATIAMUA KOJUPOBAHUS
uH(pOpMAaIMHU B Pa3IMYHbIX UHPOPMALIMOHHBIX CUCTEMAX;

— HaBbIKaMH pa0OTHI MO OLIEHKE COCTOSIHUS U TeHJICHUIUN
pa3BUTHUs HOcUTENeH nHpopmanu

~ MaTEMaTUYECKUM  almapaTtoM, MCHOJb3YyEMbIM B
U3y4aeMbIX paszzenax (U3HUKH.

MeTtoasb! (TeXHOJI0TUH) 00yYeHUsI

OCHOBHBIMH METOJIaMU (TE€XHOJIOTUAMH) OOYUYEHHS, OTBEYAIOLIUMU LIEJISIM
U3YYEHUSI TUCUUILIMHBI, SIBIISIOTCSL:

— yepeoBaHue TEOPETUYECKUX (JIEKLIMOHHBIX) 3aHATHUH C
NPAKTUYECKUMHU, a TAKXKE C YIPABISIEMON CAaMOCTOSITENIbHON pabOTOM;



— WCIIOJIb30BAaHME BO BpPEMSI TEOPETHUCCKHUX 3aHSATUN U MPAKTHUECKHUX
paboOT aKTHBHBIX METOJOB OOY4YEHHUS, COBPEMEHHBIX TEXHUUYECKUX CPEJNCTB,
Mpe3eHTaIi, 00YUaIoUX MPOTPamMMm;

— WCIIOJIb30BAaHUE TECTUPOBAHUS W MOIYJIHHO-PEUTHHTOBOM CHCTEMBI
OLICHKM 3HAHMUI;

— BHEPEHUE AJIEMEHTOB HaYUYHBIX MCCIIEIOBAaHUI U MATEHTHOI'O MOMCKA
B yueOHbIH miporiecc (B yactHoctu, B HUPC).

AKageMH4YecKue KOMIETeHIIMH:

— AK-1. YMerh npuMeHsTh 0a30Bble HAYYHO-TCOPETUUCCKHUE 3HAHUS JIJIsI
pELICHHS] TEOPETUYECKUX U TPAKTUYECKUX 3a7a4.

— AK-2. Bnanetb CHCTEMHBIM U CPABHUTEIBHBIM aHATU30M.

— AK-3. BnageTs ncciienoBaTeIbCKUMH HaBBIKAMH.

- AK-4. YmeTs paboTath CaMOCTOATEIBHO.

— AK-5. bBbiTh cmocoOHBIM TOPOXKAATh HOBbIE HIeH (00Ja1aTh
KpPEaTUBHOCTBIO).

— AK-6. Bnanerb MEXIUCHUIUIMHAPHBIM TOJXOJIOM TIPU PEIICHUH
poOJeM.

= AK-6. Brnagerp MEXIUCHUIIMHAPHBIM MOAXOJOM IPU PEUICHUHN
poOJIeM.

= AK-7. IMeTh HaABBIKHM, CBSI3aHHBIC C HCIIOJIL30BAHUEM TEXHHUUYECKHX
YCTPOUCTB, yHpaBieHuEeM UHPoOpMaIied U paboTol ¢ KOMITBIOTEPOM.

— AK-8. Ob6nanaTh HaBbIKAMH YCTHOW U MMCbMEHHOW KOMMYHHUKAITUH.

— AK-9. YMeTp yuuThCs, MOBBIIMIATH CBOIO KBaJH(PHUKAIMIO B TEUECHUE
BCEH JKU3HU.

TpebooBanusi Kk mnpoPeccHOHATBLHBIM KOMIETEHIUSAM CHENUATHCTA
CrenuajucT J0JI2KeH ObITh CIIOCO0€EH:
— [IK-17. AHanu3upoBaTh U OLICHUBATh TECHJCHUWH Pa3BUTHS TEXHUKHU
1 TEXHOJIOTHH.
— TIK-25. ToTOBUTHh JOKJIaAbl, MATEpPUATIbl K IPE3CHTALUSIM U
MPEJICTAaBUTEIILCTBOBATh HA HUX.
— IIK-31. PaGortate ¢ Hay4yHOH, TEXHHYECKOM W MaTEHTHOMN
JIATEPATYPOHU.

Crnenuanaucr 10JKeH:

~ CJIK-1. O6nanate Ka4eCTBOM IPa’kJaHCTBEHHOCTH.

- CJIK-2. BBITb CHOCOOHBIM K COIMAIBHOMY B3aUMO/ICHCTBUIO.

— CJIK-3. Obnanath CHOCOOHOCTBIO K MEXKITUYHOCTHBIM
KOMMYHHKAIIHSIM.

— CJIK-4. BiazneTs HaBbIKaMU 3[J0POBBbE COCPEKECHHUS.

— CJIK-5. BbITh CITOCOOHBIM K KPUTHUKE U CAMOKPHUTHKE.

— CJIK-6. YMeTh paboTaTh B KOMaH/IE.



O01iee KOJIUYECTBO YACOB M KOJMYECTBO ayIMTOPHBIX OTBOAUMOE HA
U3ydeHHre y4eOHOM I CHUITHHbI

CornacHo ydeOHOMY IUIaHYy Ha U3Y4YEHUE JAUCHUIUIMHBL «DU3nuKa»
OTBEJICHO:

520 y4eOHbIX YacoB i cneruaibHocty 1-43 01 02;

500 yueOHbIX yacoB aiisa cneruaisHocty 1-43 01 05.

N3 nux:

238 ayuTOpHBIX YaCOB O JHEBHOM (hopMe MoTyueHHs: 00pa3oBaHus;

46 4yacoB MO 3a04HOMU MOJHOM dopme oOyueHust u 40 4acoB — MO 3a0YHOU
COoKpamméHHon hopme 00ydeHuUs.

Tpyno€MKOCTh y4€OHOM TUCHUIIIIUHBI:

13,5 3au€THBIX equHUL A1 cnenuaibHocTy 1-43 01 02;

13 3auéTHBIX equHUIL 151 crierranbHocTel 1-43 01 05.

dopma TOSy4YEHHUsI BBICHIETO OOpa3oBaHUs: JHEBHAs, 3a04YHas IMOJIHAS U
COKpalleHHas.



OO111ee KOJIMYECTBO YacOB, KOJIMYECTBO ayAUTOPHBIX YaCOB U pacIipe/ie]ieHHe ayIUTOPHOTO BPEMEHHU 0 BUJIaM 3aHATUH, Kypcam

U CeMecTpaM OTBOJAMMOE Ha U3y4YEHHE YUeOHOUN TUCITUTUINHBI

Kypc | Cemectp | Jlekuuu | JIa6op | [Ipaktuu | YCPC | Beero Yacer | PI'P, 3ayer | Dk3aMmeH | 3au.
ayIUTOp | BCEro | TECTUPOB En.

1-43 01 02 1,2 1,2,3 98 51 85 4 238 520 1,2,3 - 1,2,3 13,5
«DIIEKTPOIHEPreTUUECKUE
CHUCTEMBI U CeTH) (IHEBHAs)
1-43 01 05 «IIpompbIineHHas 1,2 1,2,3 98 85 51 4 238 500 1,2,3 - 1,2,3 13
TEIJIO3HEPreTUKA (JIHEBHAs)
1-43 01 05 «IIpompbIineHHas 1,2 1,2,3,4 18 16 12 - 46 500 2,34 - 2,34 13
TEIJIO3HEPreTHKA» (3a04Hast
TIOJTHAS)
1-43 01 05 «IIpombliieHHas 1,2 1,2,3 16 12 12 - 40 500 1,2,3 3 1,2 13

TETIJIOIHEPreTHKA» (3a09HAas
COKpaIlleHHasl)




COILEPKAHUE YYEBHOI'O MATEPUAJIA
Paznen 1. DUSNYECKME OCHOBbBI MEXAHUWKHA

Tema 1. BBEJJEHUE. KUHEMATHUKA

®duszuka Kak Hayka. MeTosbl GU3MUECKOr0 UCCIEOBaHUs: OMbIT, TUIIOTE3A,
sKcrepuMeHT, Teopusi. OOmas CTpykrypa M 3agauu kypca ¢usuku. [Ipenmer
mexaHuku. Kiaccuyueckas wu  KBaHTOBas MexaHuka. HepensTuBuCTCKas U
pensITUBUCTCKAasE MexaHuka. Kunemarnka u guHamuka. OCHOBHbIE (pU3myeckue
MOJIEJIM: MaTepuaibHash TOYKA, CHUCTEMA MaTepUabHBIX TOYEK, aOCOIIOTHO
TBeproe Teno. Cucrema orcueta. OCHOBHBIE KMHEMATUYECKHE XapPAKTEPUCTUKU
nBukeHuss vactul. CkopocTh M yckopeHwe. KuHeMarmka BpaliaTeabHOIO
JBUKEHUS TBEPAOTO TeJa. YTI0Basi CKOPOCTh U YTIIOBOE YCKOPEHUE.

Tema 2. JMUHAMUKA MATEPUAJILHOM TOYKH
OcHoBHast 3amaya JuHaMuku. IlepBeii 3akoH Hberorona. [lowstue
MHEPIMAJIbHOW CcuCTeMbl oTcyera. Macca, cwia W umnyiasc. BToponl 3akoH
Herorona. Tpernii 3akon Hetotona. Cunbl Tpenusi. Cuiia TSXKECTH U BeC. YTPYTrue
CUJIbl. /[BH>KEHME OTHOCUTENBHO HEMHEPLUAIBHBIX CUCTEM OTCUETA.

Tema 3. 3BAKOHbBI COXPAHEHNMSA B MEXAHUKE
3aKkoH coxpaHeHus umiyibca. LleHTp Macc. 3aKoH ABMKEHUS IIEHTpa Macc.
YpaBHEHHUE IBUXKEHUSA Tela C MEPEMEHHOM Maccou. PeakTMBHOE JBUKEHUE.
Pa6ora wu  wmommuocts. Kunernueckas osHeprus. KoHcepBaTtuBHbIE U
HEKOHCEpBaTUBHbIE CUJbl. [loTeHIIMANIbHAA SHEPTUSl U SHEPTUSl B3AUMOJCHUCTBUSL.
3aKOH COXpaHEHUs OJIHOM MEXAHUYECKON SHEPIHH.

Tema 4. IMTHAMUKA TBEPJIOI'O TEJIA

MomeHT cuibl. MOMEHT UMIIyJIbCa TBEPAOTO Tela OTHOCHUTENIBHO
HENOJBW)KHOU OCH. Y pPaBHEHHE MOMEHTOB. 3aKOH COXPAaHEHHsI MOMEHTA UMITYJIbCa
TBEpAOro Teiaa. MOMEHT MHEpUUH TBEPAOrO Tela OTHOCHTEIBHO HENOABUKHOU
ocu. MOMEHTbl MHEpPLUM HEKOTOPbIX Tl MpaBuwibHOM (opMbl. Teopema
[lrelinepa. YpaBHEHME IBWKEHHsS TBEPAOIO TeJa, BpALIAIOLIErOCs BOKPYT
HenoJABMKHON ocu. Kunetnueckas sHeprus BpaiieHus Teepaoro tena. Padora npu
BpAILlCHUH TBEPJOTO TEIIA.

Tema 5. TAPMOHUYECKUE KOJIEBAHUA

["apMonmyeckne Koie0aHUS W WX TMapaMeTPhl: aMIUIMTYa, KpyroBas
gacTora, (haza. Mojens TapMOHNYECKOTO ocruuIsiTopa. [Ipumepsl rapMOHUYECKHIX
OCHWIISITOPOB: TPy3 Ha TMPYKHHE, MaTEeMaTUYECKUA MAaSITHUK, (U3HICCKUI
MasiTHUK. YpaBHEHHE CBOOOJHBIX HE3aTyXaloIIUX KojeOaHWi Moj AelcTBHEM
KBa3Wymnpyro Cuiipl. DHEprus rapMoHuuYeckoro ocuuuisitopa. CBoOomHbIE
3aryxawomue  konebanus.  Koadduuuent 3aryxanus, JorapupMUUeCKUN
JIEKPEMEHT, 10OPOTHOCTb.



Tema 6. YIIPYT'UE BOJIHBI
BonnoBoe nBwxkenue. Ilonmepeunsie u nponosnbHble BOdHBL. [lnockue u
chepuueckue BOJHBI. J[TMHA BOJHBI, BOJHOBOE YHCJIO, BOJHOBOM BEKTOP.
YpaBHeHHE IUIOCKOW BOJHBI. BosHOBOoe ypaBHeHme. Pa3zoBas M TIpynmoBas
ckopoctb. Bekrop Ymoma. UnTtepdepenius BoaH. OOpa3zoBaHuE CTOSYMX BOJIH.
YpaBHEHUE CTOSYEH BOJIHBI M €0 aHAIN3.

Pazzen 2. OCHOBBI MOJIEKYJISIPHOM ®U3MUKU Y TEPMOJMHAMUKHA

Tema 7. JIEMEHTBI MOJIEKYJISPHO-KUHETUYECKOM TEOPUU U
CTATUCTUYECKOU ®U3UKU

Makpockonuueckass cucrema. CTaTUCTHYECKHI M TEPMOJMHAMHYECKHUI
MeToAbl. MoJieab HAEATBbHOIO Tra3a. YpPaBHEHHE COCTOSHUS HWACAIBHOIO rasa.
JlaBieHue raza ¢ TOUKM 3pPEHHUS] MOJEKYJISIPHO-KMHETHYECKOW Teopuu. OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON Teopur. CpeiHssl KHHETUYECKasi SHEPTUs
MOCTYNATEJIbHOTO JABWKEHUS MOJIEKYJ. MOJIEKyIIpHO-KUHETUUYECKUN CMBICIT
TemrepaTypbl. Uucio creneHeil cBOOOABI MOJIEKYJIBl. 3aKOH PaBHOMEPHOIO
pacnpesiesieHusl SHEPIUM 0 CTENeHsM CBOOO/bI MOJEKyJ. BHyTpeHHss1 sHeprus
uaeanpHoro raza. Craructuueckoe pacnpeaeneHue Makcpeia Juisi MOJIEKYJ rasa
[0 CKOPOCTSIM M DHEPIHSM MX XaOTUYECKOTO JIBHKEHHS. XapaKTepHbIE CKOPOCTH
IBI)KEHMsT MoJieKynl rasa. bapomerpuueckas ¢opmyna. Pacnpenenenue
bonbumana Juisi MOJEKYyJl HAEAIbHOIO Tra3a, HaXOMASIIErocs BO BHEIIHEM
[NOTEHIIUAIIBHOM TOJIE.

Tema 8. OCHOBbBI TEPMO/IMHAMUKHU

KomnuectBo temmoTel. PaboTa raza mpu m3meHeHuu ero oonema. Ileproe
HAvajo TepMOAMHAMUKH. TemnoeMkocTb. YpaBHeHue Maiiepa. AnnaOaTHBIN
nporuecc. YpaBuenue [lyaccona. Obpatumbie 1 HeoOpaTHUMbIE TEIJIOBBIE MPOIIECC.
Kpyrosoii npouecc (uuki). Hukn KapHo. MakcuMalbHbIM K.M.JA. TEIJIOBOU
MalllMHbl. DHTPOIHUS U BTOPOE HA4yajo TepMOANMHAMUKU. CTaTUCTUUECKUN CMBICIT
sHTponuu. CpeHee YUCI0 CTOJIKHOBEHUN U CpeHss AJIMHA CBOOOHOTO Mpobdera
MOJIEKYJ. SIBIEHUs MepeHoca B TEPMOAMHAMUYECKHM HEPABHOBECHBIX CUCTEMAX.
OnpITHBIE 3aKOHBI TEIUIONPOBOJHOCTH, AUGGY3MM M BHYTPEHHETO TpPEHUSI.
VYpaBuenus nuddys3uu, TEMIONPOBOAHOCTH U BHYTPEHHEro TpeHus. PeanbHbie
ra3el. YpaBHenue Ban-nep-Baanbca. M3otepmbl Ban-nep-Baanbca. BHyTpeHHss
DHEPI'Us PEANbHOTO ra3a.

Pasznen 3. DQJIEKTPUYECTBO U MATHETU3M

Tema 9. OJIEKTPOCTATUYECKOE I10JIE B BAKYYME
[IpeameT KilacCHYECKOW 3JIEKTPOAMHAMUKH. DJIEKTPUUYECKHHA 3apsl U €ro
auckpetHocTh. 3akoH Kysona. HanpspkeHHOCTB anexkTpudeckoro noss. [IpuHnumn
CYNEPIO3HLIMHA. JIEKTPUYECKUN JuMonb. IIOTOK BekTOpa HaNps)KEHHOCTH.
Teopema I'aycca mig 3JIE€KTpOCTaTHYECKOrO Ioysi B Bakyyme. lIpumenenue
TeopeMbl  ['aycca Kk pacdery  ayeKkTpocratuuyeckoro — mois.  Pabora



QJICKTPOCTATUICCKOT'O I10JIA. TeopeMa O MUPKYJIHUU JICKTPOCTATHYICCKOTO ITOJIA.
HOTGHI_[I/IaJ'I QJICKTPOCTATUYCCKOTO II0JIA U €I'0 CBA3b C HAIIPAKCHHOCTBIO.

Tema 10. DJIEKTPOCTATHUYECKOE IIOJIE B CPEJAX
[lonspuzanms  nuanexrpuka.  IlomgpuszoBaHHOCTE.  Jludnexkrpuyeckas
IPOHULIAEMOCTb. BEKTOp 2JEKTPUYECKOTO CMELIEHU. Y CIOBUS HA I'PAHUIE IBYX
JOUDJIEKTPUKOB. MneanbHbI IPOBOJHUK B 3JIEKTpocTaTMdeckom mose. Ilose
BHYTPH NPOBOJHUKA M HA €ro IOBEPXHOCTU. OJIEKTPOEMKOCTb YEIWHEHHOIO
IIPOBOJHUKA. KoHnpnencartopsl. EmkocTb KOHJICHCAaTOPOB pa3IM4YHOU
reoMeTpuyeckoil koHpurypauuu. IloTeHuuanbHass 3HEPrUsi CUCTEMbI 3apsiiOB.

OHeprus KoHAeHcaTopa. II0THOCTE 3HEpruM 3JIEKTPOCTATUYECKOTO TIOJIA.

Tema 11. DJIEKTPUUYECKUIM TOK

VYcnoBus CylIECTBOBAaHUS 3JIEKTPUUECKOro Toka. Cuiia U IJIOTHOCTH TOKA.
ConportuBiieHHe NPOBOAHUKA. 3akoH Oma Il OJHOPOAHOIO Y4YacTKa LENU B
MHTETrpaIbHON U JoKanbHON (hopme. CTOPOHHUE CHUIIBL. DJNEKTPOABIKYINAS CHIIA
(BAC). 3akon Oma aJis HEOJTHOPOJHOTO Y4yacTKa I€NU W JJisl 3aMKHYTOU IIEMu.
Pabora u momHOoCTh TOKa. 3akoH J>koyns-JIeHIla B UHTETpaabHON M JIOKAJTIbHOU
dopme. 3akonsl Kupxroda. DnekrponpoBogHOoCTh MeTaioB. KBanToBas Teopus
CBOOOJHBIX 3JIEKTPOHOB B MeTaulax. YpoBeHb DepMu. DHEpreTuueckue 30HbI B
Kpuctajiax. MeTamibl, AUIEKTPUKH, MOJynpoBOAHUKH. (CoOCTBEHHBIE U
IPUMECHBIE MTOTYNPOBOIHUKU. [IoHsATHE O pP-n nepexone.

Paznen 4. MATHETU3M

Tema 12. MAT'HUTHOE I1OJIE B BAKYYME

[Tone paBHOMEpPHO IBHKyLIErocs 3apsaa. BekTop MarHMTHOM HHIYKIIMH.
Cuna Jlopenua. 3akon buo — Capapa — Jlamnaca. IlpuHumn cynepno3uuuu.
MaruutHOe 1OJIE TNPSMOJUMHEWHOTO IPOBOJHMKA C TOKOM. MarnutHoe mnoJe
KpYTrOBOTO TOKa. BUXpeBOU XapakTep MarHMUTHOIO nossi. Teopema O HUPKYJISIUU
BEKTOpa MAarHUTHOM MHIAYKUMH JUII MarHUTHOIO TOJS B BakyyMme. MarutHsld
notok. Teopema ["'aycca 111 MarHUTHOTO IOTOKA B BaKyyMe.

JIeficTBHE MarHUTHOTO TOJI HAa MPOBOAHUK ¢ TOKOM. Cmita Amnepa. KoHtyp
C TOKOM B MarHUTHOM I0jIe. MOMEHT CWJI, IEHCTBYIOIIMX HAa KOHTYpP C TOKOM B
MarHMTHOM II0JIe. MAarHUTHBII MOMEHT. DHEPIHs BUTKAa C TOKOM BO BHELIHEM
MarHuTHOM moJje. Pabora nepemenieHust NpOBOJIHMKA C TOKOM B MAarHUTHOM TOJI€.

Tema 13. MATHUTHOE I10JIE B BEILIECTBE
HamaranunBanue BemiecTBa. TokuM HamMarHmdumBaHus. HaMarHm4yeHHOCTS.
BekTop HanpspKEHHOCTM MarHMTHOTO MOJiA. Buabl MarHeTWkoB: mapa- Aua- U
dbeppomarneTuku, antudeppomardeTrki. KpuBass HamarHnuuBaHus. MarHUTHBIN
TUCTEpE3UC.



Tema 14. SBJIEHUE SJIEKTPOMATHUTHOM MHAYKIIMU
Oneitel  @apaned. SfIBieHHE SJIEKTPOMArHUTHOM MHAYKUMU. 3aKOH
ANEKTPOMAarHuTHOM uHAYKUMK. lIpaBumo JleHma. SIBnenme camomHIyKIHW.
NunyktuBHOCTh. DJIC caMOMHAYKUMU. SBlIeHWE B3aUMHOM MHIYKLMH. DHEpPrus
MAarHUTHOTO MOJIA

Tema 15. DJIEKTPOMATHUTHBIE KOJIEBAHUA
CBoOogHbIe KONEOaHWSA B KOHType ©€3 aKTUBHOTO COMPOTHBIICHUS.
CBobOoaubie 3aTyxatomue konebanus. Jlorapudpmuueckuil TeKpeMeHT 3aTyXaHUS.
Jlo6poTHOCTh. BBIHYXIEHHBIE deKTprUeckrue kojiebanus. KoHTyp ¢ ommueckum
COMPOTUBIICHUEM, WHIYKTHBHOCTHIO M €MKOCTBIO B IIEMU TEPEMEHHOTO TOKa.
3akon Oma Ji 1lenu NEPEMEHHOr0 TOKa.

Tema 16. YPABHEHU S MAKCBEJIIA
BuxpeBoe anexkTpuyeckoe mnosne. DIEKTPOMAarHUTHOE Moje. TOK CMEIICHHUS.
Cucrtema ypaBHeHui MakcBeisia B UHTerpajibHOU U nuddepenimanbHoi hopmax.
[1moTHOCTB 3HEPTHM 3JIEKTPOMArHUTHOTO nouist. Bektop [lorHTHHTA.

Tema 17. SJIEKTPOMAT'HUTHBIE BOJIHbI
BonnoBoe  ypaBHeHue Uil AJEKTpOMarHutHoro  modsi.  [lmockas
AJNIEKTpOMarHuTHass BoJiHA. (OCHOBHBIE CBOMCTBAa JJIEKTPOMArHUTHBIX BOJIH.
DHeprus 3JIeKTPOMarHUTHOM BOJIHBL. M3imydyeHue aumoss.

Pazpen 5. OIITUKA: TEOMETPUYECKAS, BOJIHOBAA 1 KBAHTOBAA

Tema 18. TEOMETPUYECKAA OIITUKA
CeeroBass  BosiHa.  Iloka3atenb — mpeaomiieHHs — Cpeibl.  3aKOHBI
reoMeTpu4YecKor onTukU. OnTHYecKas JUIMHA Iy TH.

Tema 19. UHTEPOEPEHINA
[IpyHMn cynmepnosuuuy BOJIH. 3aKOH CIIOKEHUS HWHTECHCUBHOCTEM.
WUnrtepdepennuss  1Byx BonH. Onruueckas  pasHocTh  xoxa. llonstue
KOT€PEHTHOCTH. YCJIOBHUS HHTEPPEPEHIMOHHBIX MAKCUMyMOB U MHHUMYMOB.
Bpems u nnuHa korepeHTHOCTH. CriocoObl HaOMIONEHUS MHTEP(EPEHIIUN CBETA.
WuTtepdepennuss npu oTpakeHun oT TOHKMX IUIEHOK. Kompuna HeroToHa.
[IpocBernenne ontuku. MHTEphepOoMeTpHI.

Tema 20. JUDOPAKIIIA
Hudpakuus ceera. [Ipunuun [Noitrenca-®Openens. Audpaxnus Openens u
mudpakuus Dpaynrodpepa. Meron 30H Dpenens. dudpaxmus Dpenens ot
kpyrioro otBepctus. Hudpakuus @paynrodepa ot menu. JudpakuuonHas
peméTka. Judpakuus peHTreHoBckux Jydei. Dopmyna Bynsda-bparra.
PentrenoctpykrypHsiii ananus. [lonstue o romorpaduu.



Tewma 21. ITOJIAPU3ALIA CBETA
[Tonsipusanus cBera. EcTecTBeHHBI M NOJSIPU30BaHHBINA cBeT. CTeneHb
nosisipu3zaiu. IIpoxokaeHne cBeTa yepe3 aHU30TPOIHYIO Cpely (KpUCTAILIbI).
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTyuu. [lonsspu3aTopsl 1 aHanu3aToOphl. 3aKOH
Mairoca. [lonsipusanys npu OTpaXEeHUN U NPEJOMIIEHUH CBeTa. Yroa bprocrepa.

Tewma 22. IUCITEPCUSA CBETA
B3auMopeiicTBre 31EKTPOMArHUTHBIX BOJH € BeuiecTBOM. [lormouienue
ceeTa. 3akoH byrepa. Jlucnepcus cBera. DneMeHTapHasi TEOPUsl JUCIIEPCUMU.

Tema 23. KBAHTOBAS ITPUPOJIA M3JIYYEHUA
TennoBoe m3nydenne. AGCOMIOTHO dyepHOe Teno. 3akoH Kupxroda. 3akoHbl
u3yueHus: adCoIOTHO YepHoro tena: 3akoH Credana-bonbiimana, 3akonbsl Buna.
KBanroBas runoresza u popmyna Ilnanka. Buemnuit ¢poTosd ekt u ero 3aKoHbI.
®opmyna DiiHmTeHa Ans BHemHero (oroaddexra. JlaBnenue cpera. DPdext
Komnrona.

Pa3znen 6. OCHOBBI ATOMHOM U SJIEPHOU ®U3UKU

Tema 24. DJIEMEHTBI KBAHTOBOM MEXAHUKU

[unoreza ne  bpoitna. Jdudpakums  snextpoHoB.  CoOTHOIIEHHUE
HeonpeaeneHHocTel ['eiizenOepra. BomHoBas QyHKIMS W €€ CTAaTUCTUUYECKUN
cmbici. YpaBuenue lllpenunrepa nns aroma Bogopoaa. Jdudpakius 351eKTpOHOB.
BonnoBass ¢ynkmus um ee craructuueckuii cmbich. YpaBHeHue Illpemunrepa.
CraunoHapHble COCTOsHMs. YacThia B OJHOMEPHOM NPSIMOYTOJIBHOM sIME.
KBantoBanue »sHeprum. Ilpoxoxknenue dwactuubl HaA ©W  1OJ  OapbepoM.
TynuenbHbIN 5P PEKT.

Tema 25. DUU3KA ATOMA

AtoMm Bomopona B teopun bopa. DHeprernueckre ypoBHH. CIIEKTpajbHbIE
cepuu aroMa Bonxoponaa. KBaHTOBomexaHWYeckas MOJENb aToMa BOJIOPOJA.
KBaHTOBBIE yHMCa 3JIEKTpOHA B aToMme. PacnpeneneHue 3JI€KTPOHOB B aTOME IO
sHepretuueckum ypoBHsaM. [Ipuniun [Taynu. [lepnoguyeckas cucrema 31eMEHTOB
JA.N. MeHneneeBa. DJIeMEHTBHl KBAaHTOBOW  3jeKkTpoHuku. [lormomienue,
CIIOHTAHHO€ M BBIHYXXJIEHHOE u3inydeHue (oroHoB. [lpuHiuun paboThl Jnasepa.
CBoiiCcTBa J1a3€pHOTO U3ITyYEHUSI.

Tema 26. DI3UKA ATOMHOI'O AJPA 1 SJIEMEHTAPHBIX YHACTHUL]
CtpoeHnue 1 CBOMCTBO aTOMHBIX siiep. Moaenu siapa. Snepubix cui. Jledext
MacChl U SHEPIus CBSA3M siipa. PaqnoakTHBHOCTh. 3aKOH paJMOaKTUBHOIO pacnaja.
Snepnpie peakunu. Llennas peakuus nenenus saaep. TepMosaepHbIN CUHTES
Jerkux sigep. Buasl GyHIaMeHTaNbHBIX B3aUMOJICHCTBUHN U Ki1acCU(UKALIHS
AJIEMEHTAPHBIX YaCTULl. YaCcTUIIbI U aHTUYACTULBI. JIENTOHBI, apOHBI, KBAPKHU.
YacTuipsl — NEpeHOCYUKHU B3auMoaeucTBUs. CucTeMarrka 3JIEMEHTAPHBIX YaCTHLI.

YUYEBHO-METO/IMYECKASI KAPTA YYEBHOM JUCHUILJINHBI



«OU3UKA»
s cienraibHOCTH 1-43 01 02 «D51eKTposIHEPreTHYECKUE CUCTEMBI U CETH
JlaeBHas popma mosrydeHusi o0Opa3oBaHUS

o @)
5 KonnuecTBo ayIUTOPHBIX | &
= 4acoB g
g HazBanue paznena, TeMbl = S 2 2 dopma
) 2 8 ) 2 KOHTPOJISI
z = = 3] = 3HAHWH
T = = g,
= 3| 8
T 8| &
= = =
» » B
2 3 4 5 6 7 8
Paznen 1. ®usuveckue 20 | 24 12
OCHOBBI MEXaHMKH
Tema 1. Brenenue. 2 4 2 [InceMeHHbIN
Kunemaruka OmpocC, OTYET,
PT'P
Tema 2. JluHaMuKka 4 6 2 [TucbmMeHHbIN
MaTepUaJIbHON TOUKU OmpocC, OTYET,
PT'P
Tema 3. 3akoHbl coxpaHenus | 4 5 2 [TucbmeHHbIH
B MEXAHHKE 0npoc, OTYET
Tema 4. Jlunamuka tBepaoro | 4 5 2 [IncpMeHHbIN
Tena Ompoc, OTYET,
PT'P
Tema 5. 'apMoHnUeCcKue 4 2 2 [TuceMeHHBIN
Kosie0aHus Ompoc, OTYET,
PI'P
Tema 6. Yipyrue BOJHBI 2 2 2 [InceMeHHbIN
Ompoc, OTYET,
PT'P
2 | Pa3zgea 2. OcHOBBI 14 | 10 5
MOJICKYJISAPHOU (PU3UKH U
TePpMOJAMHAMMUKH
Tema 7. D1neMeHTHI 6 4 2 2 | [IucemeHnHbIN
MOJIEKYJISIPHO- OIpocC, OTYET,
KMHETUYECKOU TEOPUH U PI'P
CTaTUCTHYECKOU (PU3UKH
Tema 8. OcHOBBI 4 6 3 2 | ITucemeHHbII

TCPMOAUHAMUKU

OIpOC, OTYET,
PI'P




Bcero 1 cemectp 30 | 34 17 DK3aMeH

Paszpen 3. danexkrpuuectBo | 34 | 34 17

U MAarHeTH3M

Tema 9. 6 6 3 [TucrMEHHBIN

DIIEKTPOCTaTUUECKOE TT0JIE B OmpocC, OTYET,

BAKYYME PI'P

Tema 10. 4 2 2 [TuceMeHHBIN

DIEKTPOCTaTUUECKOE TOJIE B Ompoc, OTYET,

cpenax PI'P

Tema 11. Dnexrpuueckuit 6 6 4 [IucemenHbIN

TOK Ompoc, OTYET,
PI'P

Tema 12. MarautHoe osie B | 6 6 2 [TuceMeHHBIN

BaKyyMe Ompoc, OTYET,
PT'P

Tema 13. MarauTtHoe nojie B | 2 2 2 [TuceMeHHBIN

BEILIECTBE Ompoc, OTYET,
PI'P

Tema 14. SBnenue 2 4 2 [TucebmeHHbIN

3JIEKTPOMArHUTHOU OITPOC, OTUET,

WHIY KN PI'P

Tema 15. Dnexrpuueckue 4 4 2 [TucrMeHHBIN

KOJIeOaHus OmpocC, OTYET,
PI'P

Tema 16. YpaBHeHus 2 2 [TuceMeHHBIN

Makcgeuia OIIpOC

Tema 17. 2 2 [TucbMeHHBIH

DIEeKTPOMarHUTHBIE BOJIHBI onpoc, PI'P

Bcero 2 cemectp 34 | 34 17 DK3aMeH

Pa3znea 4. OnTuka: 19 13 12

reoMeTpuyeckasi,

BOJIHOBasl 1 KBAHTOBasA

Tema 18. I'eomerpuueckas 1 1 [TuceMeHHBIN

ONTHKA Omnpoc, OTYET

Tewma 19. Uatepdepennms 4 2 2 [IncpMeHHBIN
Ompoc, OTYET

Tewma 20. [Iludpaxius 4 2 2 [TucbmeHHbIN
Onpoc, OTYET

Tema 21. IMongpu3zanus 2 2 2 [TnceMeHHBIN

CBETa Onpoc, OTYET

Tema 22. lucniepcus cBeta 2 2 [TuceMeHHBIN
onpoc

Tema 23. KBanToBas 6 4 6 [IucbmeHHbIN

MIPUPOJA U3ITYUCHUS

OIIPOC, OTYET




Pa3nen 5. OcHoBbI 15 4 5

aTOMHOM U sI/ICPHOM

(usuku

Tema 24. DneMeHTHI 6 ITnceMeHHBIN

KBAaHTOBOM ME€XaHUKU 0npoc

Tema 25. ®u3uka atoma 6 2 3 ITuceMenHBIN
onpoc, OTYET

Tema 26. ®u3uka aTOMHOI'O 3 2 2 I[InceMenHbIN

S7ipa U AIEMEHTAPHBIX Ompoc, OTYET,

YaCTHI]

Bcero 3 cemectp 34 | 17 17 DK3aMeH

BCEI'O, 238 gacos: 98 85 51




YUYEBHO-METO/IMYECKASI KAPTA YYEBHOM JUCIUILJINHBI
«PU3UKA»

st cnenranibHOCTH 1-43 01 05 «IIpombliieHHas TEMI0HEPTreTUKaY
JlueBHas popma nmoayyeHus: 00pa30BaHUS

S @)
5 KonndecTBo ayuTOpHBIX | X,
= 4acoB g
g Hazanue paznena, TeMbl = S 2 2 dopma
) 2| 8 ) = KOHTPOJISI
Z = = § % 3HaHUil
S| 5 | g
= QO =
13 %) <
2 3 4 5 6 7 8
Paznen 1. ®usnveckue 20 | 11 22
OCHOBBI MEXaHMKH
Tema 1. Beenenue. 2 . 4 [TnceMeHHBIN
Kunemaruka Ompoc, OTYET,
PT'P
Tema 2. JlunaMuka 4 2 4 [TucbmMeHHbIN
MAaTepUaJIbHOU TOYKHU OITPOC, OTUET,
PT'P
Tema 3. 3akoHbl coxpaHenus | 4 2 4 [TucbmeHHbIN
B MEXaHHKE OMpocC, OTYET
Tema 4. lunamuxa tBepgoro | 4 2 4 [TnceMeHHEBIN
Tena Ompoc, OTYET,
PT'P
Tema 5. 'apMoHnYecKue 4 2 4 [TuceMeHHBIN
KOJIeOaHus OmpocC, OTYET,
PT'P
Tema 6. Ypyrue BOJHBI 2 1 2 [InceMeHHbIN
ompoc, OTYET,
PT'P
2 | Pa3neia 2. OcHOBBI 14 6 12
MOJIEKYJISIPHOU (PU3UKH U
TEPMOJANHAMMUKH
Tema 7. DneMeHTHI 6 2 6 2 | [IucemeHnHbIN
MOJICKYJISIPHO- OmpocC, OTYET,
KMHETUYECKOU TEOPUU U PT'P
CTAaTUCTUYECKON (PU3UKHU
Tema 8. OcHOBBI 4 4 6 2 | ITucbMeHHbI




TCPMOAUHAMUKHA

OIpOC, OTYET,
PI'P

Bcero 1 cemectp 30 | 17 34 DK3aMeH

Paznen 3. DiaekTpuyecTBO 34 17 34

M MAarHeTH3M

Tema 9. 6 2 4 [TuceMeHHBIN

DIIEKTPOCTATUYECKOE MOJIE B OIpocC, OTUET,

BaKyyMe PI'P

Tema 10. 4 2 [TucrMeHHBIH

DIEKTPOCTATUUECKOE TOJIE B Ompoc, OTYET,

cpenax PI'P

Tema 11. Dnexrpuueckuit 6 4 8 [TucrMeHHBIN

TOK OnpocC, OTUET,
PI'P

Tema 12. MarautHoe osie B | 6 4 6 [TuceMeHHBIN

BaKyyMe OmpocC, OTUET,
PT'P

Tema 13. MaruutHoe nosie B | 2 2 4 [TucemeHHbIN

BEILIECTBE ompoc, OTYET,
PT'P

Tema 14. SABnenue 2 2 4 [TuceMeHHBIN

3JIEKTPOMArHUTHOU OmnpocC, OTUET,

VHIYKIUHU PI'P

Tema 15. Dnexrpuueckue 4 2 4 [TuceMeHHBIN

KOJIeOaHus OmnpocC, OTUET,
PT'P

Tema 16. YpaBHeHus 2 [IncpMeHHbIN

Makcgeuia OIpocC

Tema 17. 2 1 2 [TncemeHHbIN

DJIEKTPOMATrHUTHBIE BOJIHBI ompoc, PI'P

Bcero 2 cemectp 34 | 17 34 DK3aMeH

Pa3znen 4. OnTuka: 19 13 12

reoMeTpu4ecKas,

BOJIHOBasl 1 KBAHTOBas

Tema 18. I'eomerpuyeckas 1 1 [TucbmeHHbIH

ONTHKA 0Onpoc, OTYET

Tewma 19. Uatepdepenmms 4 2 2 [IuceMeHHbIN
OnpocC, OTYET

Tema 20. {udpaxims 4 2 2 [TuceMeHHBIN
OnpocC, OTYET

Tema 21. IMongpu3zanus 2 2 2 [TnceMeHHBIN

CBETa Onpoc, OTYET

Tema 22. Jlucniepcus cBeta 2 2 [InceMeHHbIN

OIpoc




Tema 23. KBantoBas 6 4 6 IInceMmennbIn

MIPUPOJIA U3TYUCHUS ONnpocC, OTYET

Paznen 5. OcHoBbI 15 4 5

ATOMHOMW U SIICPHOM

bu3uku

Tema 24. DneMeHTHI 6 ITucemMenHBIN

KBAaHTOBOM ME€XaHUKU onpoc

Tema 25. ®u3uka atoma 6 2 3 [InceMeHHBIN
OIpoC, OTYET

Tema 26. ®u3uka aTOMHOT'O 3 2 2 IInceMeHHBIN

S]ipa U AIEMEHTAPHBIX ompoc, OTYET,

YaCTHI]

Bcero 3 cemectp 34 | 17 17 DK3aMEeH

BCEI'O, 238 gyacos: 98 | 51 85




YYEBHO-METOINYECKAS KAPTA YUYEBHOMU JACHUIIJINHBI
«DOU3UKA»

s cnieruanibHOCTH 1-43 01 05 «IIpombinuieHHAs TENI0IHEPTETUKA»
3aouHas ¢hopma noyueHust oOpazoBaHus (ITOTHAs)

o @)
5 KosmyecTBo ayIuTOpHBIX | X
= 4aCcoOB g
g Ha3zBanue paznena, Temsl = 2 g 2 dopma
) g 5 3 2 KOHTPOJISL
Z = 2 § % 3HaHUil
= % = § (otuér,
é* 3 é‘ TECT,
E E = AK3aMEH)
=
™ ™ ]
2 3 4 5 6 7 8
Pa3zgea 1. Dusnueckue 4 3 2
OCHOBbI MEXaHUKH
Tema 1. Beenenue. | 1 2 OrTuer,
Kunemaruka TECT
Tema 2. JlunHamuka | 0,5 Tect
MaTEPUAITBLHON TOYKHU
Tema 3. 3akoHbl coxpanenus | | 0,5 Tect
B MCXaHHKE
Tema 4. Iunamuka tBepaoro | 0,5 | 0,5 Tect
Tena
Tema 5. 'apmoHuyeckue 0,5 0,5 Tect
KOJIeOaHUsI U BOJIHBI
2 | Pa3mea 2. OcHOBBI 2 1 2 Tect
MOJIEKYJISAPHON (pU3UKH U
TEePMOJAMHAMMKH
Tema 6. DIeMEHTHI 1 0,5 2 Ortuer,
MOJIEKYJIIPHO-KUHETUIECKOM TECT
TEOPHHU U CTATUCTUUECKOMN
br3uKH
Tema 7. OcHOBBI 1 0,5 Tect
TEPMOJMHAMUKHU
Bcero 1,2 cemectp 6 4 4 DK3aMeH
3 | Pazgea 3. DaeKTpUYECTBO 3 125 4
Tewma 8. 1 1 2 Ortuer,
DJIEKTPOCTATUYECKOE MOJIE B TECT




BAKyyMe

Tema 9. 1 0,5 Tect

DNEKTPOCTATUYECKOE IOJIE B

cpenax

Tema 10. DnexkTpudeckuit 1 1 2 Tect

TOK

Pa3zngen 4. Marnerusm 3 1,5 4

Tema 11. MarauTHOE 110JI€ B 1 0,5 2 Tecr,

BAKyyMe OTYET

Tema 12. MaruntHoe moste 8 | 0,5 | 0,25 Tect

BEIIIECTBE

Tema 13. SIBnenue 0,5 0,25 2 Tect

AIEKTPOMArHUTHOMN

WHYKIIMU

Tema 14. DnexkTpudeckue 1 0,5 Tect

KOJIeOAHUsI M BOJIHBI

Bcero 3 cemectp 6 4 8 DK3aMeH

Pa3gea 5. Onruka: 4 2 4

reoMeTpuvecKas,

BOJIHOBasi 1 KBAHTOBAasI

Tema 15. MaTepdepenuus | 0,5 2 Oruer,
TECT

Tema 16. ludpakums 1 0,5 2 Oruer,
TECT

Tewma 17. Ionspuzauus 1 0,5 Tect

CBETA, JUCIIEPCHs CBETA

Tema 18. KBantoBas 1 0,5 Tect

PUPOJIa U3TYUEHUS

Pa3gea 5. OcHoOBBI 2 2

ATOMHOMW U SAACPHOU

(pusuku

Tema 19. ®uzuka atoma Tect

Tema 20. ®u3rka aTOMHOTO Tect

siIpa U BJIEMEHTAPHBIX

YACTHI]

Bcero 4 cemectp 6 4 4 DK3aMeH

BCEI'O, 46 gacos: 18 12 16




YYEBHO-METO/JUYECKAS KAPTA YUYEBHOM JUCHUAIIJIMHBI
«DOUBUKA»

s cienuanbHOCTH 1-43 01 05 «IIpombliieHHAs TEMIOHEPTETUKA

3aouHas ¢opma nosrydeHus o0pa3oBaHus (COKpaIeHHast)

< @)
5 KonnyecTtBo ayIUTOPHBIX | X
= 4acoB g
& Ha3zBanue paznena, Temsl = 2 g 2 dopma
) g 5 S 2. KOHTPOJIS
2 = 2 § % 3HaHWUH
= % % § (oTuér,
é’* 3 f:“ TECT,
E E = AK3aMEH)
=
o ™M &)
2 3 4 5 6 7 8
Pa3zgen 1. Dusnueckue B 3 2
OCHOBBI MEXaHUKH
Tema 1. BBencHue. 0,5 1 2 Ortuer,
Kunemartuka TECT
Tema 2. JlunHamuka 0,51 0,5 Tect
MaTEPUATBHON TOYKH
Tema 3. 3akonsl coxpanenus | 0,25 | 0,5 Tect
B MCXaHUKE
Tema 4. Ilunamuka tBepaoro | 0,25 | 0,5 Tect
Tela
Tema 5. 'apmMoHHMUecKue 0,5 | 0,5 Tect
KOJICOAHUS U BOJIHBI
2 | Pa3gea 2. OcHOBBI 1 1 2 Ortuer,
MOJIEKYJISAPHON (PU3UKH U TECT
TEePMOJIMHAMHUKH
Tema 6. DneMeHTHI 0,5 0,5 2 Ortuer,
MOJICKYJISIPHO-KHHETHYECKOMN TECT
TEOPUHU U CTATUCTUUECKOMN
bu3uKH
Tema 7. OcHOBEI 0,5 10,5 Tect
TEPMOJIMHAMUKHU
Bcero 1 cemectp 6 4 4 DK3aMeH




Paznen 3. DieKTpuuecTBO 3 2 2

Tewma 8. 1 0,5 2 Ortuer,

DNEeKTPOCTaTUYECKOE MOJIE B TECT

BaKyyMe

Tema 9. 1 0,5 Tect

DJIEKTPOCTaTUYECKOE T0JIE B

cpenax

Tema 10. Dnexrpuueckuii 1 1 Tecr

TOK

Pa3nen 4. Marverusm 2 2 2

Tema 11. MarauntHoe monte 8 | 1,25 | 0,5 2 Oruer,

BaKyyMe TECT

Tema 12. Marautnoe mone B | 0,25 | 0,25 Tect

BEICCTBE

Tema 13. SIBnenue 0,25 (0,25 Tect

AIEKTPOMArHUTHOU

WHTYKITMH

Tema 14. Dnextpuueckue 0,25 | 0,5 Tect

KOJIEOAHMS U BOJTHBI

Bcero 2 cemectp 6 4 4 DK3aMeH

Paznea 5. OnTuka: 25 | 2,5 3

reoMeTpuyeckas,

BOJIHOBAsI M KBAHTOBAasI

Tema 15. UnTepdepenmms 0,51 0,5 1 Oruer,
TECT

Tewma 16. [ludpaxius 0,5 | 0,5 1 Oruer,
TECT

Tema 17. Iongapu3zanus 0,5 0,5 1 Ortuer,

CBETa, JIUCIIEPCHS CBETA TECT

Tema 18. KBantoBas 1 1 Tect

PUPOJIa U3TYUEHUS

Pa3znea 5. OcHoOBBI L5 | 1,5 1 Oruer,

aTOMHOM M SI/IEPHOH TECT

$usuku

Tema 19. ®u3uka aTroma 1 1 Tect

Tema 20. ®u3uka aromaoro | 0,5 | 0,5 1 Ortuer,

sJipa U AJIEMEHTapPHBIX TECT

YaCTHIL

Bcero 3 cemectp 4 4 4 3ayér

BCEI'O, 40 gacos: 16 12 12




PacueTHo-rpajdmyeckue padoThl

1. PacuetHo-rpaduueckas padbora mo pazaeny kypca «dusnka» «MexaHuka

¥ MOJISKYJISIpHAst (U3MKa» BBITIOTHACTCS MO MPAKTUKYMY IO Kypcy «Dusnkay s
CTYJICHTOB BCEX CICIUATBHOCTEH MHEBHOW (OpMBI OOYYCHHSI SIEKTPOHHBIN
BapuaHT, pexxuM noctyna http//lib.gstu.local., 2010r.

2. PacuerHo-rpaduueckue paboTel 1O pazgenam Kypca «Duzmkan

«ONeKTpUYecTBO M MarHetusm», «Ontuka. ATOMHas H snaepHas (QuU3MKay»
BBIMIOJIHSIOTCSL MO MpPaKTHKyMaM MO Kypcy «®usuka» Ijs CTyIEHTOB BCeX
cnenuanbHocTell 1HeBHON (opmbl o0yuenus NeNe 3981 u 3968, 2010r.).

IlepedyeHs TeM NPAKTUYECKUX 3aHATHI

1. KuneMatuka nocTynaTesIbHOTO U BpalaTeJIbHOTO JIBUYKEHUSI.

2. JluHamMKKa NOCTYyNaTeIbHOTO JIBUKEHUSI.

3. IlnHamuka BpalaTeabHOTrO ABUKEHHUS.

4. Pabota u 3Heprusi. 3aKOHbI COXPAHEHUS B MEXaHHUKE.

5. Mexanunueckue KojieOaHHs U BOJTHBI.

6. MoJneKyJIsSIpHO - KWHETUYECKasi TEOPUsI HICAIIBHOTO rasa.

7. IlepBoe HaYaJIO0 TEPMOJIMHAMUKHU.

8. Bropoe Hayano TepMOJMHAMUKH.

9. PeasibHbie rassl.

10. Dnexrtpocratuka. 3akoH Kynona. BzaumopaeiicTBue 3apsiKEHHBIX TEIl.

Hanpsxk€HaHOCT 3nekTpudeckoro noiit. [IpuHuun cynepno3uimmu.

I10JIA.

I10JIA.

11. ITorenuuan. CBsi3b NOTEHIMANIA C HAMPSY)KEHHOCTD 3JIEKTPOCTATUYECKOTO

12. PaGoTa mo nepemMenieHuo 3apsaa B moJe.

13. DnexkTpudeckoe moyie B JUAJICKTPUKE. DIIEKTPOEMKOCTh. KOHIeHCATOPHI.
14. 3aKoHbI MTOCTOSHHOTO TOKa. PaboTa 1 MOIITHOCTH TOKA.

15. IIpaBuio Kupxroda.

16. MarautHoOe€ 1oJje noCTosIHHOro Toka. 3akoH buo-Casapa-Jlamnaca.

17. JIBuxeHue 3apsHKeHHbBIX YaCcTHUI B DJIEKTPUYECKUX M MAarHUTHBIX MOJISIX

18. DnexkTtpomarHuTHass MHAYKIUSA. MHIYKTUBHOCTh. DHEPrusi MarHUTHOTO

19. DOnextpomarHutHble kojeOaHuss © BoOJdHbL CHcTemMa ypaBHEHUH

Makcseina.

20. UnTepdepeniys CBETOBBIX BOJIH.
21. Iudpakuus ceeta. [Ipunmun [Moitrenca-®Openens. Audpaxus Openens.



22. Mudpaxmus Opaynrodepa. Audpakuus Ha mend 1 Ha JTudpaKiuoOHHON
pemetke. Judpakiys Ha TPOCTPAHCTBEHHOM pelIeTKe.

23. llonsipuzaius cBeta. PacripocTpaHeHre cBeTa B BEILIECTBE

24. ®otorpdext. Dpdext KomnroHa.

25. DneMeHThl PU3UKHU spA.

26. SInepHble peakuu U 3J€MEHTAPHbIE YaCTULIBI.

IlepeyeHn TeM J1a0OPATOPHBIX 3AHATHH

Pacyer mnorpemHoctret wu3MepeHuid. OnpenesieHMe IJIOTHOCTA — Tell
PaBUIILHON F€OMETPUIECKON (POPMBI.

1. N3ydeHune 3akOHOB paBHOIIEPEMEHHOIO IBUKEHHSI.

2. N3ydeHnne 3aKkOHOB COXPAHEHUS FHEPTUM U UMITYJIbCa IIPHU yIape.

3. N3ydenne JuHaMHUKA BpallaTeIbHOTO JIBUKEHUS Ha IpUMEpe
MastHuka O6epoOeka.

4. N3yueHne rapMOHUYECKUX KOJICOaHUA.

5. CrnoxeHne B3aMMHO NIEPIIEHANKYJIISIPHBIX TAPMOHHUUYECKUX KOJIEOaHHI.

6. Omnpenenenne otHomeHuss Cp/Cv  Bosznyxa wmetogom Kiiemena-
Jlezopma.

7. Onpenenenre CKOPOCTH 3ByKa B BO3AYXE€ METOJIOM CTOSIYMX BOJIH.

8. Onpenenenue ko3 PUIIMEHTA BI3KOCTH KUKOCTH.

9. N3yueHue cTaTUCTUYECKUX 3aKOHOMEPHOCTEN Ha MEXaHUYECKUX

MOJIETISIX.

10. OmnpeneneHue npupalieHUuss SHTPONUM MPHU IUIABJIECHUU TBEPAOTO
Tena.

11. H3yueHue OCHOBHBIX XapaKTEPUCTHK  JJIEKTPOUIMEPUTEIbHBIX
npuOOpOB.

12.  Onpenenenue  IUAJIEKTPUYECKOW  IPOHUUAEMOCTH  TBEPIOIO
MOJIIPHOTO JIUAJICKTPHUKA.

13. H3ydeHue 371eKTPOCTATUYECKOIO MO METOJIOM JIEKTPOIUTHUECKUX
MOJIEJIEN.

14. M3yudeHue 3aKOHOB MOCTOSIHHOTO TOKa.

15. HM3mepeHue MHAYKTUBHOCTH KaTylIKu MeToioM JKyOepa.

16. HM3ydenuwe CcBOMCTB (eppOMarHUTHOIO Marepuajga C I[OMOUIbIO
ocrsuiorpada.

17.  Omnpenenenuie TOPU30HTAIILHOU COCTaBJISAIOLIEH VHIYKIUU
MAarHUTHOTO OIS 3eMIIH.

18. Omnpenenenue paavyca KpUBU3HBI JIMH3BI C TIOMOIIBIO  KOJEIl
Herorona.

19. MHnarepdepennus ceta. OmpeneneHre IIUHBI CBETOBOW BOJHBI C
MOMOIIBI0 Ounpu3mMbl DpeHens.

20. MWzyuenume nudpaxuuu oT menud. OnpeaeneHue IJIUHBI CBETOBOU
BOJIHBI C TMOMOIIbIO AuGpakuuoHHON pemeTku. OmnpeneneHne NEPUOI0B
JIBYMEPHON CTPYKTYPBHI.

21. MH3yyeHue  3aKOHOMEPHOCTEHM  BHEIIHETO W  BHYTPEHHETO



dboTtoarddexra.

22. H3ydeHue Noiasipu30BaHHOT'O CBETA.

23.  Onmnpenenenne mnocrossHHoM — Credana-bonpiMana ¢ momouibio
ONTHYECKOT0 MUPOMETPA.

24. H3ydeHue CIEKTpa aToMa BOJOPOAA.

25. Omnpenenenue nocrosiHHon Punbepra.

26. Hzyuenue pabothl cueTurka I eitrepa-Mrosepa.

Bomnpocsl k 3k3aMeny (3auéTy) mo pasaenay “dusuka” 4yacrb 1,
-“Mexanuka. MoJiekyjasipHasi pu3uKa ¥ TepMOAMHAMHUKA”

1. [Ipeamer  mexanuku.  Kiaccuueckas ~— mexanuka.  ['panuiibi
MIPUMEHUMOCTH KJIAaCCUYECKON MEXaHUKH.
2. KunemaTnueckoe ONHMCAHHWE JBMXKEHHS: PaJNyC-BEKTOp, CKOPOCTb,

BBIUMCJICHHE MYTH MPOXOAMMOIO YaCTHIBI MO (DPYHKLIHUU CKOPOCTU. YCKOpEHHE,
HOPMAJIbHOE U TaHT€HLIHANbHOE yckopeHue. [lonHoe yckopenne. Kunematnueckue
YPaBHEHUS NOCTYIATEIBbHOTO ABUKEHUS.

3. Kunematnka BpamarenbHOro aBwKeHWs. BexkTtop yria noBopora.
VYrioBasgs CKOpOCTb M yrioBoe YyckopeHue. CBs3p Mexay BeIUYMHAMU
XapaKTEPU3YOLIUMU IIOCTYIIATEIbHOE U BpallaTeIbHOE JIBIKEHUE.
KunemaTnueckoe ypaBHEHHE BpallaTeIbHOTO IBHKECHHS.

4. OcHoBHBIE TOHATHSA JuHaMuku 4vactul. Cuna . Macca. Mmmynsc.
3akoHbl HpIOTOHA. 3aKOH COXpaHEHUs UMITYJIbCA JUISl CUCTEMBl MAaTEpUAJIbHBIX
TOYEK U €r0 CBSA3b C OJHOPOAHOCTBIO NPOCTPAHCTBA. 3aKOH IBMKEHUS LICHTPA
Macc. PeaktuBHoe nBukeHue. Y paBHeHne Memepckoro u L{nonkosckoro.

5. Krnaccudukamus Ciil B MEXaHUKE, CHJIBI YIPYTOCTH, CHJIBI TPEHUS,
CHWJIBI TSDKECTH M BEC, TPABUTAIMOHHBIC CHJIBI.
6. Oueprusi, paborta. Pabora cumbl. MomrHocth. KoHcepBaTHBHBIE U

HCKOHCCPBATUBHLBIC CHJIBL. Kunernueckas SHCPIruds Hu pa60Ta. HOTGHHI/IaJ'IBHaH
OHCPIrug B IIOJIC KOHCCPBATUBHBLIX CHII, CBA3b MCKIAY CUJION U HOTCHHH&HBHOﬁ
BHCpFHCﬁ. 3aKoH COXpaHCHUS SHECPIruu AJIsI CUCTCMBI YaCTHII.

7. Heynpyruii ynap, abCcot0THO HEYNIpyTHi.

8. Yopyruit  ynap; aOCOMIOTHO  yIpyrui LECHTPAJIbHBIA U
HELEHTPAJIbHBIN yaap.

9. MoOMEHT cuiibl, IJIEUO CUJBL. YCJIOBHE PABHOBECHUS Te€jla MUMEIOIIETO

ochb BpaiieHusi. OCHOBHOW 3aKOH BpallaTeIbHOTO JIBM)KEHHS. MOMEHT MHEepUUU
MaTepUaIbHOM TOYKH, MOMEHT HWHEpPUHMH TeJla, MOMEHT HWHEpPUUU IOJOT0 U
CILTOLIHOIO LIUJIMHIpa, MOMEHT HHEpUUH mapa. Teopema [ toirenca — Lltelinepa.

10. Kunernueckasi sHeprusi Teia COBEPIIAIOUIETO IMOCTYNATEIbHOE U
BpalllaTelIbHOE JBW)KEHHME. MOMEHT KOJMYEeCTBAa JBWIXKEHHUS Tejla. 3aKOoH
COXpaHEHUS! MOMEHTA KOJMYECTBAa JBHKEHUS U €ro CBSI3b C H30TPOMHOCTHIO
npoctpancTBa. Pabora mo BpameHuto tena. OCHOBHOE ypaBHEHHUE BPAIIaTEIbHOTO
JIBUYKEHUS.

11. WNuepuuanbHble W HEWHEpLUalbHble CHCTEMbl orcyeTa. CHilbl
uHepiuu. Cuiibl UHEPIMH IEUCTBYIONIEH Ha TEJNIO MOKOSIIEeCs U JBMXKYIIEECS BO
Bpauatonieiics cucteme orcuera. Cuna Kopuomnuca.



12.  JIBwkeHue Tena B LEHTPaJbHOM HoJie. 3akoHbl Kemepa.

13. [TocTynarsl CIIEHAIIBHOU TEOpUHU OTHOCUTEJIBHOCTHU.
[IpeobpazoBanue Jlopenia.
14. ['apmonnueckue koneOanusi. Martematuyeckui, NPYKUHHBIA U

buznyecKuil MasTHUK.

15.  CsobGonnbie konebanus. JuddepeHnmanbHoe ypaBHEHHE CBOOOHBIX
KoeO0aHUl U ero pelieHue. XapakTePUCTUKU KOJIeOaHUN: CKOPOCTh, YCKOpPEHUE,
KUHETUYECKasl, MOTEHIIMAIbHAs U TIOJIHAS SHEPTHs CUCTEMbI, IEPUO]T KOJIEOAHHIA.

16. 3aryxarwomiee kosiebanue. JuddepeHnuaibHoe ypaBHEHHE U €r0
pemierre. XapaKTEpPUCTUKU KOJEOAHMI: CKOPOCTb, YCKOPEHHE, KHHETUYECKas,
NOTEHIIMAJIbHAsE W TIOJIHAsE ~ DHEPrusi  CHCTEMbl, [EpUoja  KOJIeOaHUM.
JlorapumMuyeckuii JEKPEeMEHT 3aTyXaHusl.

17.  Bomyxnennsie koneOanusa. [JuddepeHinuansHoe ypaBHEHHE U €0
pemieHne. XapaKTepUCTHKHU KoJeOaHUN: aMITUTyaa, (aza KonebaHus, CKOPOCTb,
YCKOpEHUe, KUHEeTHYecKas, MOTeHLUaJIbHAsl U TOJIHAS SHEPTUs CHCTEMBbI, IEPUOJ
Kojebanuii. Pesonanc.

18. [TonsiTue BOJMHBI. YpaBHEHHE ITUIOCKOW W CHEPUYECKON BOJHBIL
BonHoBoil (poHT, BONHOBas MOBEPXHOCTh, (ha30Basi CKOPOCTh, JJIMHA BOJHBI,
BOJIHOBOE YMCJIO, BOJHOBOM BEKTOp. YPABHEHUE BOJIHBI Jis  MOTJIOLIAIOLIEH
Cpellbl 1 B KOMIUIEKCHOM opMe 3anucu. BojiHOBOE ypaBHEHUE, BHIBOJ.

19. DOHeprusi BOJIHBI, IUIOTHOCTh JHEPTrUU, MOTOK DJHEPrUHU, BEKTOP
YMoBa. 3ByKOBBIE€ BOJHBI U X OCHOBHBIE XapaKTEPUCTUKHU.

20.  CnoxeHue BOJIH JBUXKYIIMXCSA HaBcTpeuy. berymias u crosyast BojiHa.
Haxosxnenue y3710B 1 myqHOCTeH B cTOsSTYMX BoJH. Koadduiment GeryydecTu.

21.  XKuakue u ra3zoo0pasHbie Tena. JlapneHue M cuiia AaBlIEHUS. 3aKOH
[Tackans. Cuna Apxumena. bapomerpudeckast hopmyna, BEIBOJ (POPMYIIBI.

22.  TpyOka TOKa, CBOMCTBA XHUAKOCTH BIOJb TPYOKH TOKa. MaccoBblil U
OOBEMHBIA pacxoi KHUAKOCTH BIOJNb TpyOku Toka. CTalmOHApHOE TEeueHHUe
KUIAKOCTH. YpaBHeHME bepHymumm u ero BeiBoA. IlpuMeHeHue ypaBHEHUsA
bepuymnu: st pacyeta UCT€UEHUs KUAKOCTH U3 cocyna — dhopmyna Topuyenu;
pacxojamepa u Tpyoku [uto.

23. TeueHue wuaeanbHOM MW BA3KOW KUAKOCTH. JIMHamMuyeckas wu
KMHEMaThyecKasi BSI3KOCThb. Tello B MaTOKE MJIeaJbHOM M BA3KOM >KUIKOCTH.
[Ipuuunbr  1060BoOro comportuBieHus. Yuciao PeiliHonbca u  kodhduimeHt
no0oBoro conpotuieHus. Cuna Crokca.

24. [lonsémuas cuma kpbuta camonera. OObscHenue HproToHa
noaseMHOM cuibl. Hupkynsanusa noroka. @opmyna Kykosckoro — Kyrra.
25. MonekynsipHO — KHHETHYECKHE IIPEACTABIEHUS O BELIECTBE.

[lonsiTue 0 QyHKIMM COCTOSIHMS. YpPaBHEHHE COCTOSHUS HJI€aJIbHOIO Trasa.
N3onponeccsl. BHyTpeHHsA JHEprus WuaealbHOro rasa. llepsoe Hauano
TEPMOJAMHAMUKY; HWHTerpaibHas u auddepeHranpHas dopma 3ammcu.
[IpumeHeHne nepBOro Hadajga TEPMOJUHAMHUKU K H3o0IpoleccaM. TernnoeMKocTb
Tesa, MOJIIpHasi U yeJIbHas TEIIOEMKOCTb, Y paBHeHHE Maliepa.

26.  AnumabaTuueckue IMpoIlecChl. Y paBHEHUE aauadathl.



217. [TonmuTponuueckue mnpouecchl. YpaBHeHHE moauTponsl. PabGota
UJEANBHOIO ra3a MPU PA3IUYHbIX MOJUTPONUYECKHUX IPOLIECCAX.

28. OCHOBHOE ypaBHEHHME MOJIEKYJSIPHO — KHWHETUYECKOH TEOpHUH
yuneanbHoro rasza. CrenmeHu CcBOOOJABI MOJIEKYJbl. 3aKOH PaBHOMEPHOIO
pacrpesieNieHusi YHEpruH IO CTereHHas cBOOOAbl Mojekysl. CpenHss 3HEprus
MOJIEKYII.

29.  PacnpeneneHue MOJIEKYJ UAECAIBHOTO I'a3a 0 CKOPOCTAM U SHEPTUSM
IIOCTYIIATEIbHOTIO ABMKEeHMs. Pacnipenenenus MakcBeia.

30. 3akoH bonbuMaHa s pacnpeleNieHUs YacTULl B MOTEHIUAIbHOM
noJjie. 3akoH Makcseiuia — bospiimana.
31. PeanbHbie ra3el.  YpaBHeHue Ban-pep-Baambca.  M3orepmbl

peanibHOrO rasza. Kputnueckue mapameTpbl. BHyTpeHHSISI SHEprus peajbHOro
rasa.

32. OOpatumble u HeoOpaTHUMble  Tpoleccel. JDHTpomus. Pacuer
SHTPOMHH sl U30MpoleccoB. Bropoe Hauano TepMOAMHAMUKH.

33.  Kpyrossie npoueccol. [{ukn Kapno. KITJ[ nukna Kapho.

Bonpocsl k 3k3aMeny o pasaeiy “@u3nkKa” 4acThb 2, -“IJIeKTPUIECTBO
U MarHeTusm”

l. Onextpudeckui 3apsan . JJMCKpeTHOCTD 3apsa.

2. 3akoH Kynona

3. DNEeKTpUYECKU 3aps]l U HAIPSHKEHHOCTD 3JIEKTPUUYECKOTO TOJIA.

4. [IpyHmMn cynepno3unmu. Pacuer 3ieKTpUYeCKHX MOJIEd Ha OCHOBE
MPUHLMUIIA CYTIEPIIO3ULIHH.

3. JInHny BeKTOpa HAIPSKEHHOCTH.

6. [ToTOK BEKTOpa HANPSKEHHOCTH

7. Teopema ['aycca

8. [Ipumenenune teopemsl ['aycca

9. Pabora CUII AIEKTPUYECKOTO OJIAL. [Mupkysius

AIEKTPOCTATUYECKOTO TOJIS.

10. IloTeHuman 3NeKTPOCTATUYECKOTO MOJIS.

11. CBa3b MEXY HaNpsKEHHOCTHIO u MMOTEHI[UAJIOM
AIEKTPOCTATUYECKOTO TOJIS.

12.  Pacuer nmoTeHIuanza U pa3HOCTU NOTEHIIMATIOB B AJIEKTPOCTATUUECKOM
ToJIe.

13. TlpoBoaHMKHM, JMANAEKTPUKA M MOJYNPOBOAHUKHU. [lomsipHble W
HETOJISIPHBIE MOJICKYJIBI.

14.  Tlonspuzauus JUAJIEKTPUKOB

15. Dnektpuueckoe mosie B IU3IEKTPUKAX.

16. HuayKuus 3J€KTPUYECKOTO MOJIA

17.  Tlonspuzauus nedhopmarioHHast U OpUEHTAIIMOHHAS

18.  CerHerosneKTpuKH, UX CBOMCTBA. JJOMEHBI.

19. IIeezoanexTpudeckuii 3PHeKT. DIEeKTPOCTPUKITUS



20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Pacnpenenenue 3aps10B B NPOBOIHUKE.

SIBneHue 3MEKTPOCTATUUECKOW HHIAYKIIUU

DIEKTPOEMKOCTh TPOBOJHUKOB

B3auMmHas anextponpoBoaHocTh. KoHaeHcaTop

CoenuHeHue KOHAEHCATOPOB

CoOcTBeHHas SHEPrus IPOBOJIHUKA U KOHAEHCATOPA.

OHeprus 3JIEKTPAYECKOIO MOJI

[TonsiTve 00 ANEKTPUYECKOM T10JIE

3ako” Oma 11 OTHOPOIHOTO y4acTKa LEeTH

3akoH J[xoynsa-Jlenna.

ITocnenoBarenpbHOE U NMAPATLIEIBHOE COEIMHEHNE ITPOBOIHUKOB
DNEeKTpOABMXKYLIAsl CUJIa MCTOYHUKA TOKA, Pa3HOCTh MOTEHIIMAJIOB,

HanpspkeHrne . 3akoH Oma JUIsi HEOJHOPOIHOTO Y4acTKa e B MHTErPAIBHOW U
audepennnanbHon hopme.

32. PasBerBnennsie nienu. [Ipasmno Kupxroda

33. SIBneHue CBEpPXIPOBOJAUMOCTH

34. Ilpupona HocUTelel 3aps0B METAILIIOB

35. Kiaccuueckas Teopus 3JIEKTPONPOBOAUMOCTH METAIIIIOB

36. BbiBoa 3akoHa OMa U3 KJIIACCUYECKUX 3JIEKTPOHHBIX MPEICTABICHUN

37. BeBox 3akoHa JDkoymsa-JIeHIIa W3 KIACCHMYECKUX DJIEKTPOHHBIX
IIPEICTABIECHUMN

38. 3akon Buaema-®paniia u ero o0bICHEHUE JICKTPOHHON TCOPUH.

39. 3arpyaHee KJIaCCHYECKOU 3JIEKTPOHHOU TEOPUU METAILIOB

40. OcCHOBHOE MOJOKEHUE KBAHTOBOW TEOPUHU METAILIIOB

41. KsanToBaHHE 3HEPrHH CBOOOTHBIX JIEKTPOHOB B METAJLIAX

42. PaboThI BBIXOJA.

43. TepMOdIEKTPOHHAS SMUCCHUS

44. KoHTakTHas pa3HOCTb ITOTEHI[MAIOB

45. TepmonnexkTpuueckue siBjacHUs (siBjIeHUE 3ecOeka, sBienne [lenbThe)

46. DIEKTPOMAarHUTHOE B3aWMOJICUCTBUE NBHXKYIIMXCS DIIEKTPUUYECKUX
3aps10B

47. 3aKOH MarHMTHOTO B3aUMOJEHCTBUS AJIEMEHTOB TOKA.

48. HMHayKuuys MArHUTHOTO TOKa

49. 3akon buo-Casapa-Jlannaca

50. Ilpumenenue 3akoHa buo-CaBapa-Jlammaca k pacyeTy MarHUTHBIX
oJjen

51. Iupkynsuus BeKTOpa MarHMTHOW WHAYKUMU. BuxpeBoil Xxapaktep
MAarHUTHOTO MOJIS

52. IlpuMeHeHHEe TeopeMbl O HUPKYJALHUH K paCYETY MAarHUTHBIX MOJIEH

53. MarnuTHoe 1oJjie B BELIECTBE

54.  HanpsKeHHOCTh MarHUTHOTO TOJISt

55. 3axon Amnepa. [IpumeHeHne 3akoHa AMnepa K HEKOTOPBIM 3a1a4am

56. IloTok BEeKTOpa MarHUTHOW UHIYKIUU

57. Pabota cui MarHUuTHOTO MOJIA

58.  3axoHn JlopeHua. /[Bm>keHuE 3apsHKEHHBIX YACTHUL] B MArHUTHOM I10JIE



59.  DOddexr Xomnna .YerpoiictBo, npuniun aerictsus MI'/] reneparopa

60. JIBMXEHHSI YaCTHUI[ B AJIEKTpOCTaTUYECKOM ToJie. OTKIOHSIOIIeE M
doxycupyroiee eMCTBUE FIEKTPUUECKUX MOIEH

61. Meroas! onpenenaeHus yIeIbpHOT0 3apsaa 3JIEKTpOHa

62. SIBneHuE 3IEKTPOMATHUTHOM MHIAYKUHUH. Pacd€r aneKTpoABHKYILEH
CUJIbl HHAYKIUU

63. BzauMHas UHAYKUHS

64. CaMouHIYyKIUs

65. YcTaHOBIIEHHE U YCTPAHEHHE TOKA B LIENU C UHAYKTUBHOCTBIO

66. DHeprus MarHUTHOTO TOJIs

67. MarauTHblE MOMEHTHI aTOMOB U MOJIEKYJ

68. JluamarHeTuku

69. IlapamarHetuku

70. deppoMarHeTHKH U UX cBorcTBa. [Ipupona peppomarnernsma

71.  KomnebatenpHplli KOHTYp. CBSI3pb BEIMYHMH  XapaKTEPHU3YIOMTUX
MEXaHUYECKUE U DIIEKTPUUECKHe KojeOaHus

72.  CoOcTBEeHHbIE HE3aTyXalOIINE FTEKTPOMArHuTHbIE KoJaeOaHus

73. CoOcTBeHHBIE 3aTyXalolue KoJIeOaHus

74.  BpiHyXAeHHbIE KojeOanus. Pe3onanc

75. Cucrema ypaBHeHudd MakcBemna. KoopaunatHas ¢opma 3amucu
YPaBHECHUU.

76. Cucrema ypaBHeHH MakcBesia iisl UAJIEKTPUKA U €€ PELICHUS.

77. BonHoBO€ ypaBHEHUE M ero pemieHue. CBOMCTBA 3JIEKTPOMATHUTHBIX
BOJH. BexTop YmoBa - [loTunra.

Bomnpocs! k 3k3aMeny 10 Kypcy «®Pusuka», yactb 3 «Onruka, aToMHast
U siiepHast Gu3nKa»

1. Pa3Butue mnpeacrtaBieHuii o mnpupoae cBeTa. OCHOBHBIE 3aKOHBI
reoMerpuyeckor onTuku. Jlunzel. CoOuparomue M pacceuBaIOIIUE JIMH3BI.
IToctpoenne  u3zoOpakenuit. @Dopmyna  ToHKOM  JmH3BL.  DoTtomMerpus.
DHepreTuyecKue U CBETOBbIE BEIUUMHBI. [1Ikana 3n1eKTpOMarHuTHBIX BOJIH.

2. Nurtepdepeniuss cera. CroKeHHE TapMOHMYECKUX KOJIEOAHUU.
KorepeHTHOCTH CBETOBBIX BOJH. PacueT nMHTepdepeHIMOHHON KapTUHBI OT ABYX
KOTE€PEHTHBIX UCTOYHUKOB. OOmias uHTepdepeHnnonHas cxeMma (ombiT HOHra).
WuTepdepenius cBeTa B TOHKHUX IUIEHKaX. Pacder pa3HoCcTH XOJa M pa3HOCTH (a3
kosnebanuii. [Tomocel paBHOro HakioHa W paBHOM TommuHbl. Konbna HeroToHa.
HNuTtepdepomerpsi.

3. Hudpakuus ceta. [lpunnun  [roiirenca @®penens. Meton 30H
Openens. [IpsmonuneitHocTs pacmpocTpanenus cBera. Judpaxuus dpenens Ha
KpyIJIOM OTBEPCTHM M JHUCKE. Hudpakmuss Dpaynrodepa Ha 1menud u
audpakuuoHHON pemetke. Judpakuus cBeTa Ha MPOCTPAHCTBEHHBIX PEIIETKAX.
Jludpakiys peHTreHOBCKUX JTyUeH.

4. [Tonspuzamus ceera. [lonsgpuzamuss cBeTta NOpU OTPAXKEHUH U
MpPEJOMJIEHUH Ha TpaHuIle ABYX cpell. 3akoH bprocrepa. 3akon Mantoca. JlBoliHoe



ayuyenpenomienue. OgHOOCHbIE — KpucTamwipl. OnTuyeckas  MHIMKATpHUCA.
[onsipuzanmonnsie mpudopsl. MIcKkyccTBEeHHAst ONTHYECKasi aHU30TPOIUSI.

3. B3auMopencTBUe  AEKTPOMArHUTHBIX  BOJIH  C  BEIIECTBOM.
Hucniepcust cBeta u aucnepcusi BemectBa. OnbiTel HbloTOHa. AHOMalibHasi U
HOpMasibHasg gucnepcust cera. OmnbiTel Jlepy, Kynara, PoxaectBeHckoro.
DJIeKTpoHHas Teopus nucnepcuid ceera. @opmyna Jlopenu- JlopeHria.

6. TemoBoe uznyuenuve. AOCONIOTHO yepHOe Teno. M3nyuarenbHas u
norjouaTeabHas crnocoOHOCTh Tena. Moens abCoIIOTHO YEPHOro Tena. 3aKOHbI
Kupxroda. 3akonsl temnoBoro usnyuenus (3akoH Credana-bonbpliMaHa, 3aKOHBI
Buna, dopmyna Penes - xunca). YasTpaduoneroBas karactpoda. KpanTtoBas
runore3a U ¢opmyna Ilnanka. OnTudeckas nupomeTpus. TengoBble UCTOYHUKU
CBETa.

7. OHeprusi U HUMITYJIbC CBETOBBIX KBAaHTOB. BHEIIHMII M BHYTpEeHHUI
dotorpdext. Onpitel ['epria u CTosieToBa. DKCIEPUMEHTATHLHOE HCCIICIOBAHUE
sBiennst pororddexra. 3akonsl BHENTHETO HoTodPdekTa. YpaBHEeHNEe DUHINITSHHA
i BHemHero ¢otorddekra. PenstuBuctckuit  dhorosaddexr. MHOTOGOTOHHBIN
dbotorpdext. Buyrpennuii pororddext. Dueprust aktuBaiuu. GoTOIIECKTPOHHBIC

IPUOOPHI.

8. Hasnenue cBera. OnbiTel JIeOeneBa. OObsCHEHUS SIBICHUS B PAMKaX
teopus poronoB. Dpdext Komnrona u ero teopus.

9. PenTrenoBckoe w3nMyyeHWE © €ro CBOMCTBO. TopMo3HOE U

XapaKTepUCTUUECKOE PEHTIeHOBCKOE u3NyuyeHue. 3akoH byrepa-JlamGepra. 3akon
Mo3nu.

10. JlromuHecueHuus U ee Kiaccupukauud. 3aKOHBI MOJIEKYJISIPHOM
JIOMHUHECLICHIINH.

11. Crpoenue artoma. Crnektp aroma Bogopona. Ilocrynatel bopa.
MonekynsipHbIE CIIEKTPHI.

12.  ArtoMm Bomopoja B KBaHTOBOUM MexaHuke. YpaBHeHue lIpeaunrepa u
€ro pelIeHUE Ui OCHOBHOI'O COCTOSIHMS aroMa Bojopona. KBaHTOBBIE ywncIa.
Oneitel tepna u ['epmaxa. CrivH snexktpoHa. CHUHOBBIE KBAaHTOBBIE YHCIIA.
[Ipuauun Ilaynu. PacnpeneneHuwe »IEKTPOHOB B aTOME IO  COCTOSHUSIM.
Ilepuonnueckas cucrema Menzaeneena.

13.  KBaHTOBasg TEOpHUS U3IIyUYEHUS. [lornonieHre, CHOHTAHHOE U
BBIHY>KJIeHHOE u3nyueHue (oroHoB. Koadpduuuentsr DiinHmredHa. [IpuHiun
neTanbHOro paBHOBecus. [lpuHuun pabGoTel nazepa.  CBONCTBO Jia3epHOro
W3JIyYEHUS.

14.  3apsn, pazmep u macca atoMHoro sapa. Cocras siapa. Monenu siapa.
[Tpupona sinepubix cui. JleexT Maccel 1 S3HEPTUs CBsi3u anep. VckyccTBeHHas u
€CTECTBEHHAsl PaJMOAaKTUBHOCTh. AJb(a, O6eTa 1 TaMMa H3IyYeHUs] aTOMHBIX SIJIEp
1 ux cBoiicTBa. OCHOBHOM 3aKOH PaJiIMOAKTHUBHOIO pacnajia. AKTUBHOCTh HYKJIH/IA.
[IpaBuna cMmelieHus Mpu paguOAKTUBHOM pacraje. fnepHble peakuud. 3aKOHbI
coxpaHnenus. Peakuuu nenenus. SnepHeid peaktop. TepMosiAepHbIe pEeakiuu.

15. Knaccudukamnuss snemeHTapHbIX 4YacTull. [loHSTHE O HEKOTOPBIX
3aKOHAaX COXpaHeHUs B (U3MKE DJJIEMEHTApHBIX YacTUll. AHTHUYACTHUIIBL.
BemectBo u mosne. CuibHOE 3JIEKTPOMAarHuTHOE, ciaboe U TpaBUTALMOHHOE



B3auMoeicTBusA. Pusnueckas KapTHHA MUpPa Kak Quiocodckas KaTeropus.

MeToauuyeckue peKOMEHAANUMU 0 OPraHU3aAlUM CAMOCTOATEILHOU
padoTHI CTyAeHTA

[Ipy wW3ydeHHH NUCHUIUIMHBI PEKOMEHAYETCS HCIOJIb30BaTh CIIECAYIOLINE
(hopMBI CaMOCTOATEIILHON PAOOTHI:

— KOHTPOJMpyeMasi CaMOCTOSITeNIbHass paboTa B  BHUJAE PCIICHUS
VHJIMBUIYAJIbHBIX 33/1a4 B ayJIWTOPUHA BO BPEMsI IPAKTUYECKUX 3aHATUA TOJ
KOHTPOJIEM MPENOAABATEIS;

— yOpaBisieMas CaMOCTOsITeNIbHass paboTa, B TOM UHCJIE B BHIE
BBIIIOJIHEHUSI WHIAWBUAYAIBHBIX PACYETHBIX 3aJaHUA C KOHCYJIbTalMSIMH Yy
IIPENoAABaTENS.

Y4eOHO-MeTOIUYECKOe METOAMYECKOe OOecreyeHrne OpPUEeHTUPOBAHO Ha
OCBOCHHUE CTYJEHTaMHU OCHOB WHHOBAIIMOHHBIX TEXHOJIOTWH, yMEHUE padoTaTh C
HAy4YHOM M TEXHHUYECKOM JsuTeparypou. HM3ydeHue KaxIoh TEMbl ITIOMHUMO
NPUBEJCHHBIX B y4eOHOW MporpaMMme JUTEpaTypHbIX HUCTOYHUKOB MPEANOjaraet
UCIOJIb30BAHUE MaTEpUAJIOB TEMATUYECKOM MeyaTH, a Takke MH(POPMAIMOHHBIX
pecypcoB Internet.

JAMarHocTuka KOMIeTeHUUN CTyIeHTa

JIns TeKymero KOHTpOss MU CAMOKOHTPOJIA 3HAHWM M YMEHUM CTYIEHTOB I10
(bu3MKe UCTIONb3YIOTCS:

— co0ecenoBaHue;

— KOHTPOJIbHBIE pa0OTHI;

— NUCbMEHHBIE OTYETHI IO J1a00PAaTOPHBIM padboTaMm;

— YCTHas 3allliTa OTYETOB M0 JAOOPATOPHBIM paboTaM;

— TECTHI;

— IIPOBEJCHUE TEKYLIUX OMPOCOB 10 TeMaM y4eOHON AUCLUITIINHBL;

— OLICHMBAaHUE HA OCHOBE MOJYJIbHO-PEUTHHIOBOM CUCTEMBI;

— BBICTYIUIEHUE CTYJICHTA I10 33JaHHOI TEME;

— c/aya 3a4yeTa 1o AUCLUILINHE;

.~ clada dK3aMeHa.



NHOOPMALNOHHO-METOANYECKAS YACTD
OcHoBHas 1UTEpaTypa

1. CaBenbeB U.B. Kypc ¢usuku. T. 1-3. - Mocksa.: Hayxka, 1989.

2. llernad A. A., ABopckuit M. b. Kypc ¢usuku.- Mocksa.: Beicu. 1ik.,
1989. - 608c.

3. Tpodpumosa T. U. Kypc ¢pusuku. - Mocksa.: Beicur. mk., 1990 - 2004. -
478 c.

4. TamnsikoBa-bymkesny WM. ®uzuka: B 24. Y1, MexaHuka.
MonekynspHas (Qu3uka u TEpPMOAMHAMHKA. OJEKTPUUECTBO U MarHETHU3M:
yueoHoe nmocooue/ N.W. TammbeikoBa-bymkesud. — Munck: Acap, 2010. — 236c¢.

5. TauuibikoBa-bymkesuu N.M. ®uzuka: B 24. U2,0ntuka. KBanToas
¢usuka. CtpoeHue u pu3znyeckue CBOMCTBA BellecTBa: yueObHoe nmocooue/ ..
TammeikoBa-bymikeBuy. — Munck: Acap, 2010. —287c.

JlononHuTeNbHAS IUTEpaTypa

6. Tpopumora T. W. COopHuK 3amau 1o Kypcy (PHU3UKHA AN BY30B. -
Mocksa., 2003. - 303 c.

7. UeptoB A. I'., BopoObéB A. A. 3amaunuk no ¢usuke. - Mocksa.: Beici.
k., 1988. - 526 c.

8. Bombkenmreitn B. C. COopHuk 3amad mo oOumiemy Kypcy (u3uku. -
Mocksa.: Hayka, 1988. - 381 c.

9. YeproB A. I'.®usnueckue BennunHbl. - Mocksa.: Beicur. mik.,1990.-315 c.

10. UponoB M.E. OcHoBHbIE 3aKOHBI ME€XaHUKH - MockBa.: Beicul. 1K,
1985 - 248c.

11. Kanamnukos C. I'. DnektpuuectBo. - MockBa: Hayka, 1977. - 668 c.

12. MarBeeB A. H. DnekTpuuectBO MU MarHeTusMm. - MockBa.: Beiciias
mkoua, 1983. - 463 c.

13. JlanacOep I'.C. Onrtuka. - Mocksa.: Hayka, 1976. - 936 .

14. Kanmutneckuii H. Y. Bomnosast ontuka. - Mocksa.: Beicm. mk., 1978. -
384 c.

15. nmonbckuit O. B. Atomuas ¢usuka. T. 1, 2. - Mocksa.: Hayka, 1974.

16. Enudanos I'. . ®usuka tBEpaoro tena. - Mockaa.: Beicmias mkona,

1977. - 288c.

17.1IupoxoB 0. M., FOnun H. II. fnepnas ¢uszuka. - Mocksa.: Hayka,
1980. - 312c.

18. Uponor U. E. 3anauu no obmeit pusnke.- Mockpa.: Hayka,1988. -416 c.



19. CasenveB WM.B. COopHuk 3amad u BONPOCOB MO OO0mIeH (dusuke.-
Mockaa.: Hayka, 1988.-288 c.

20. SBopckuit b. M., [letnap A. A. CnpaBounuk no ¢usuke.- Mocksa.:
Hayxka, 1990.- 624 c.

HCpC‘{CHB HarJsiJHbIX rmocoouii u MCTOINYCCKHX YKaSaHI/Iﬁ U MaTCpualioB
TEXHUYCCKUX CPCIACTB 06y‘{CHI/I}I

«MexaHuKa U MOJIEKYyJIsipHas Pu3NKa»

21. 3419 Ilocobue «Teopusi morpemHocTeit» mo kypcy «Dduszukay nis
ctyneHToB Bcex crneuuanabHocteit/ O.I1. ConoBuosa; Kad. «®Dusukay. — ['omens:
ITTY, 2007. —38c.

22. 15451 Mexanuka ¥ MoJeKyJIspHas (U3MKA: IPAKTHKYM IO Kypcy
«Dusuka» s CTyACHTOB BCEX CIEUATBLHOCTEH JHEBHON (popmMbI 0OydeHus: B34.
Y. 1/ O.1. Ilponesuy, C.B. IluckynoB. — I'omens: I'TTY um. I1.0. Cyxoro, 2010.
—69c.

23. 4176 Mexanuka: jnabopaTop. HNPaKTUKyM IO Kypcy «®Dusukay s
CTYJIGHTOB T€XH. crenuanbHocTed qHeB. hopmbl 00yuenus / C. B. [luckynos, O.
N. TIponesuy, I1. C. [llanoBanos. — ['omens: ITTY um. I1. O. Cyxoro, 2013. — 48
C.

24. 125301 'apMoHHUecKkue KOJIeOaHus U BOJHBI: JJa0OpaTOp. MPAKTUKYM IO
Kypcy «DPusnka» Uisl CTYJIEHTOB MH)KEHEP.-TEXH. CIEeIHAIbHOCTEN JTHEB. (POPMBI
oboyuenwus / I1. C. Hlamosanos. - ['omens: [TTY um. I1. O. Cyxoro. 2010. - 46 c.

25. 4055 MonekynspHas (u3uka W TepMOAMHAMHUKA: JIaOOpATOPHBIN
MIPaKTUKYM 10 Kypcy «®Pu3uka» Uisi CTyJAEHTOB TEXHHYECKHX CHEIHAIbHOCTEN
naHeBHOU u 3a0uHOU Popm oOyuenus/ O.U. [Iponesuy, C.B. [luckynos. — ['omens:
ITTY um. I1.0.Cyxoro, 2011. — 50c.

26. 312>n1 Mexanuka U MOJEKyJsipHas (pu3nKa: Kypc JEKIHA MO Kypcy
«Duzuka» Wi CTYAEHTOB BCEX CIEHAIbHOCTEN AHEB. U 3a04. popM oOydeHus /
A. A. ITankos. - 'omens: I'TTY um. I1. O. Cyxoro, 2012. - 145 c.

<<9J'ICKTpI/I‘{CCTBO N Mardi€Tu3m»

27. @®usuka: SJICKTPUYECTBO W MATrHETHU3M [DJIEKTPOHHBIN pecypc]|
nocobue i CTYACHTOB TEXHMUYECKUX CIEHUAIBbHOCTEH JHEBHOW (QOpPMBI
oOyuenus / coctapurend : [1. A. Xuno, A. . Kpasuenko. - 'omens : [TTY um. I1.
O. Cyxoro, 2019. - 265 c.

28. 3981 DnekTpruuecTBO U MarHETU3M: MPAKTUKYM 10 Kypey «Dusuka» s
CTYJEHTOB BCEX CHelHalbHOCTEeH NHEBHON (opmbl oOyuenus: B3u. Y. 2/ A.N.
Kpaguenko, I1.[1. Ilerpamenko, I1.A. Xuio. — I'omens: I[TTY um. I1.O. Cyxoro,
2010. — 68c.

29. 4127 HW3yuyeHME OCHOBHBIX XapaKTEPUCTUK HIEKTPOUIMEPUTEIbHBIX
npuOoOpoB: JadbopaTrop. HNPaKTHUKYM O Kypcy «®Pusuka» ais CTyAEHTOB BCEX
crenuanbHocTel AHEB. (popMbl 00yueHus. Y. 2. DnexktpuuecTBo U Maruetusm /I1.



A. Xuio, A. . Kpasuenko, C. B. ITuckynos. - ['omens: ITTY um. I1. O. Cyxoro,
2012.-35c.

30. 3909 JlaGopaTropHbIi MPAKTUKYM «DJIEKTPUUECTBO M MAarHETHU3MY IO
Kypcy «@usuka» isi CTYJEHTOB BCEX CIHEIHAIBHOCTEH JHEBHOW (OpPMBI
obOyuenus 4.1 / JLM. Kyp6arosa, O.U. [Iponesuy, [1.A. Xuno; xad. «Dusukay. —
I'omens: ITTY, 2010. — 64c.

31. 3871 JlaGopaTopHblii MPAKTUKYM «IJIEKTPUUYECTBO U MArHETHU3M» I10
kypcy «®uszuka» aiag CTYJIEHTOB BCEX CIEUHUATbHOCTEH JHEBHOW (HOpMBI
obyuenust 4.2 / B.M. HpoOsimesckuii, A.M. KpaBuenko, II.A. Xwuno; kad.
«®usuka». —'omens: I'TTY, 2009. — 63c.

32. 3934 DnexTpuyecTBO U MAarHeTU3M: J1a0OpaTOPHBIM MNPAKTUKYyM I10
Kypcy «@usuka» isi CTYJEHTOB BCEX CIHEIHUAIBHOCTEH JHEBHOW (OpMBI
oOyuenusi: B3u. U.3 / II.LA. Xuno, A.W. KpaBuenko, B.U. /IpoGsimeBckuii; xag.
«®usuka». — 'omens: ITTY, 2010. — 46¢.

33.0u3uka : MOPAaKTUKYM [0 BBIIOJHEHUIO JabOpaTOpHBIX paboT s
ctyneHToB crenuanbHocteit 1-40 05 01 "HudopmanuoHHblE CHUCTEMBI U
texronorun", 1-50 01 07 "WudopmannoHHBIE TEXHOJOTMH W YIPAaBICHUE B
texuuyeckux cucremax" wu 1-27 01 01 "DOkxoHomMuka U oOpraHuazanus
npou3BojicTBa" AHEBHOU (opmbl oOyueHus / cocraputenu: A. M. KpaBuenko, B.
N. dpoOsimesckuii. - 'omens : ITTY, 2016. - 84 c.

34.®du3nka: SICKTPUUYECTBO M MAarHeTu3M [DJIEKTPOHHBIA pecypc]|
NPAKTUKYM TIO0 BBINOJIHEHUIO JTAOOPATOPHBIX PabOT HJisi CTYJEHTOB TEXHUYECKUX
cnenuanbHoCTel THeBHOU opMbl oOyuenus / cocraButenu : A. Y. KpaBuenko, O.
. Ilponesuy, I1. C. [llanoBanos . - 'omens : I'TTY um. II. O. Cyxoro, 2019. -
166 c.

35. DOnexktpuyectBo W MmaruetusMm. OmNTuKa, aTOMHas U sfepHas (usmka
[DNEeKTpOHHBIN pecypc| : NpakTUKyM MO Kypcy «Pu3MKa» MO BBINOJIHEHUIO
TECTOBBIX  3aJaHUU JUIsl  cTyaeHToB  cneuuanbHoct  1-40 05 0Ol
"UndopmarmonHsie CUCTEMBI W TeXHOJOTHH" 3a04HON (opmMbl 0OydeHUHS /
coctaButenu : A. W. KpaBuenko, . M. 3notaukos. - ['omens : ITTY um. I1. O.
Cyxoro, 2018. - 212 c.

«OHTI/IKa, aTOMHas U AACpHasd (I)I/I?)I/IKa»

36. 5831 Ontuka, aToMHas U sijaepHas (pu3rKa: KOHCHEKT JEKIUH M0 Kypey
«Dusukay Wi CTYACHTOB THEBHOU M 3a04HOM (opMmbl oOyuenwus / A.A. TTaHKOB,
IT.A. Xuno. — T'omens: ITTY um. I1.0. Cyxoro, 2009. — 170 c.

37. 2355n Onrtuka, atoMHasi U siaepHas (U3MKA: MPAKTUKYM IO Kypcy
«Duszuka»y IS CTYJIEHTOB TEXHUYECKUX CHEIUATbHOCTEH JTHEBHOW (OpPMBI
ooyuenus: B 3 u. U.3. / [LA. Xuno, A.U. Kpasuenko, II.J[. Ilerpamenko. —
I'omens: ITTY um. I1.0O. Cyxoro, 2011. — 54 c.

38. 4137 ®usuueckas ONTHKA: JIA0OPATOPHBIA MPAKTHUKYM IO KypcCy
«Du3nkay sl CTyICHTOB TE€XH. CIICIHMAIIBHOCTEHN JHEBHOU opmbl 00ydeHus. Y.3.
Ontuka, atomHas u siaepHas ¢usuka / I1.C. [llanoanor. B.W. JIpoOsimeBckuii. —
I'omens: ITTY um. I1.O. Cyxoro, 2012. — 50 c.



39. ®uszuka. Ontuka, aToMHasi U sAAepHas (PU3MKa, JJIsI CTYJEHTOB TEXH.
cuneri. nH. (opmer oOyuenus / A.U. KpaBuenko, [1.A. Xuno, C.B. IluckyHoB;
MunucrepctBo obpazoBanus Pb, YO "ITTY um. II. O. Cyxoro", Kadenpa
"dusuka". - 'omens: ITTY, 2014. — 119 c.

40. @wuzuka. I[IpakTukymM TI0 BBINOJHEHUIO TECTOBBIX  3aJaHMUIA.
[OnexTpoHHbIil pecypc]: IIpaktukym mno kypcy "®dusuka" a8 CTYJIEHTOB
TexHuueckux crenuanbHocTedt / AWM. KpaBuenko, WN.W. 3noraukos, II.C.
[ITanmoBanoB; MunuctepctBo obpazoanus Pb, YO "I'TTY um. II. O. Cyxoro",
Kadenpa "®duzuka". - l'omens: ITTY, 2019. - 100 c.

41. ®duzuka. OnTtuka, aToMHass W siaepHas ¢usuka. TecToBble 3amaHus.
[OnexTpoHHbIil pecypc]: Ilpaktukym mno kypcy "®usuka" a8 CTyJIEHTOB
TEXHUYECKUX CHeluanbHocTel 3a04Hoi popmbl oOyuenus / A.U. KpaBuenko, II.
A. Xuno, A.A. boiiko; Munucrepcto obpazoBanusi Pb, YO "I'TTY um. II. O.
Cyxoro", Kadenpa "dusuka". - 'omens: ITTY, 2018. — 99 c.
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