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VYueOnast mporpamma coctaBieHa Ha ocHoe: OCBO 1-27 01 01-2018;
y4eOHBIX IJIAHOB YyupexaeHusi oOpa3oBanHus «['OMenbCKUN TroCyaapCTBEHHBIH
texHuueckuii yHusepcuteT mMmenu I1.O. Cyxoro» cneumansHoctn 1-27 01 01
«JKOHOMHMKAa W  OpraHu3anus  Opou3BOJicTBa (10 HANPaBJICHUSIM)»,
peructpaunoHHbd HoMep E 27-1-32/y4. ot 06.02.2019

COCTABUTEJIb:

KpaBuenko A.U, nouent xadenpsl «Duznka U 3IEKTPOTEXHUKA) YUPEKICHUS
oOpa3oBanus «['oMeNbCKUIl TOCY1apCTBEHHBI TEXHUYECKUN YHUBEPCUTET UMEHU
I1. O. Cyxoroy», kanauaaT GU3NKO-MaTEMAaTHUYECKUX HAYK, TOLICHT.

PEIIEH3EHTDI:

NUN. TIlponeBuu, pouent kadp. «DPuszuka u xumua» «benopycckuit
rOCYJapCTBEHHBIM YHHUBEPCUTET TPAHCHOPTa», KAHAWAAT TEXHUYECKMX HAayK,
JIOLICHT;

B.1. JlamkeBuu, noneHT kadenpbl «BpIciias MaTeMaTHKa» YyUpeKICHUS
obpazoBaHus «I OMeTbCKUI TOCYIapCTBEHHBINM TEXHUYECKUN YHUBEPCUTET UMEHU
I1. O. Cyxoroy», kauauaaT GU3MKO-MaTeMaTHYECKUX HAYK, JIOLICHT.

PEKOMEH/IOBAHA K YTBEPX/JIEHUIO:

Kadenpoii «Puznka u 3MeKTPOTEXHUKAY YUpexAeHus: oOpa3oBanus «I oMenbckuit
rocyAapCTBeHHbIM TexHuYecKuid yHuBepcuteT uMm. I11. O. Cyxoro»

(mpotokoit Ne9 ot 30. 05. 2019 r.); YA-YII-03-006

HayuHo-MeTOIMYECKUM COBETOM JHEPreTHUECKOro (axylbTeTa Y4peKIeHUs
obpazoBanus «I'OMeIbCKUI TOCYJapCTBEHHBIM TEXHUUECKUN YHUBEpCUTET uM. 1.
O. Cyxoro» (mpotokoi Ne 10 ot 25. 06. 2019 1.);

Hay4HO-MeTOIMYECKMM COBETOM T'yMaHMTApHO-3KOHOMHUYECKOro (pakyibrera
yuUpexJIeHus 00pa3oBaHusl «l'OMENbCKUH TOCYyJAapCTBEHHBIM  TEXHUYECKUU
yauBepcuteT uM. I1. O. Cyxoro» (mpotokoa Ne 10 ot 24. 06. 2019 r.);

Hayuno-meronnueckum CBeToM  yupexJeHus oOpazoBaHusi «l omenbCcKui

rocyAapcTBeHHbIN TexHuYeckuil yausepcuteT uMm. I11. O. Cyxoro»
(mpotokost Ne 6 ot 26.06.2019 1.)



HOACHUTEJIBHASA 3AIIMCKA

VYuebHas mporpamma mpefHa3Ha4deHa JUIsi TOATOTOBKHM WHXKEHEPOB TIO
mucimiuinae  «®Pusznkay g coemransHoctw 1-27 01 01 «OxoHoMHMKa ©
OpraHu3alys MPOU3BOJICTBA (TI0 HAMIPABIECHUSIM ).

[Iporpamma oOTpakaeT COBPEMEHHOE COCTOSIHME (PU3MYECKON HayKH.
[Iporpamma He pacuieHsieT PU3MKY Ha KJIACCUYECKYI0 U Ha KBaHTOBYIO. Pa3zienbl
IpOrpaMMbl MOCTPOEHBI MO MPU3HAKY MAKCUMAJIbHOM OOUIHOCTU (DU3MYECKUX
CBOMCTB paccMaTpUBA€MbIX CHCTEM, SBJICHUN WM TmpoieccoB. (OCHOBHBIMU
aKLIEHTaMH MPOTPaMMBbI SBJISIOTCS: OpraHU3alusl yueOHOTO Mpolecca U U3ydeHue
MaTepuania B TECHOW CBSI3M C COBPEMEHHBIMU TEXHUYECKUMH TPUMEHEHUSMU,
pa3BUTHE HABHIKOB U YMEHHI B MPOBEICHUH HYKCIIEPUMEHTATBHBIX UCCIICIOBAHUMN,
aHaJlM3€ U U3JI0’KEHUU MOTYYCHHON TEXHUYECKON nH(OpMaLnH.

Kypc ¢usmku coBMECTHO ¢ KypcOM MaT€MaTHKH M MEXaHHKH COCTaBIISCT
OCHOBY TE€OPETUUYECKON MOATOTOBKU WHKEHEPOB U UTPAET pOjb GyHIaMEHTAITBHON
0a3pl, 0e3 KOTOpOW HEBO3MOXKHA YCIIEITHAsl JACSITEIIbHOCTh WHXKEHEpa JIH00Tro
npoduiisa. M3ydenue kypca (U3MKHA CIOCOOCTBYET pAa3BUTHUIO Y CTYIEHTOB
(U3MYEeCKOro MBIIUICHUS, a Takke (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
YTO CO3JAET OCHOBY JIJISl YCIICLIHOTO M3YyYEHMsI CTIeIMANIbHBIX TucuuIind. Kpome
ATOr0, MOHMMAHKUE W TpaBUJIbHAS TPAKTOBKA MPOOJIEM COBPEMEHHOTO OOIIECTBA
(Oyab 5TO CBSI3aHO C SAEPHBIM OPYKHUEM, C 3arpsS3HEHUEM OKPYXKAIOLIEH Cpelbl U
T.J.) TpeOyeT TIIyOOKUX 3HAHUHN U3 Kypca (PU3UKH.

Hean, 3a1a4u, posib y4eOHOM TUCHUIINHBI

[{enwn yueOHOM TUCITUTIITNHBI:

—  HW3YYCHHE OCHOBHBIX TIOHSTHH, 3aKOHOB, NPHUHIUIIOB W TEOPUH
KJIACCMYECKON U KBaHTOBOW (DU3HKHU;

— W3y4YeHHE OCHOBHBIX (DU3MYECKUX SABJICHUH U MPOLIECCOB U UX TPAKTOBKA
C TOYKU 3PEHHSI COBPEMEHHBIX HAYYHBIX MPEICTABICHUIH;

— (opmupoBaHue COBPEMEHHOr0 (U3NYECKOTO MBIIUICHUS U HAYYHOTO
MHPOBO33PEHUS;

— O3HaKOMJIEHHUE ¢ METOAaMU (PU3NYECKUX HCCIIeIOBAHU;

— cucTemMaru3auus U o0oOIIeHHe 3HAHWH C TOYKU 3pEHHs OOLIMX WJEH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO pa3BUTHS HayKd, a HWMEHHO: O
€IMHCTBE MHpa, O (YHIAAMEHTAIbHOCTH BEPOATHOCTHBIX 3aKOHOMEPHOCTEH,
BCEOOIIHOCTA MPHWHIMNA CHMMETPHH, MPHHIUIA COOTBETCTBUS,  HIEH,
(bOpPMUPYIOIINX HOBBIE MPUEMBI MBIIILIICHHS.

3anayu yueOHOM JUCHMILUIUHBI:

—  CO3JJaHUE€  TEOPETUYECKOW  TMOATOTOBKM B  oOnacT  (U3HKHU
AIIEKTPOMATrHUTHBIX  SIBJICHU, MO3BOJISIOIEH OyoyliuM  HWHXKEHepaMm
OPUEHTHUPOBATHCS B MOTOKE HAYYHOUN M TEXHUYECKON MH(MOPMAIIIK;



— obecrieueHre  OmMpenenEHHOM  METOJOJIOTUYECKON  TOJITOTOBKH,
ITO3BOJIAIOLIEH ITOHMMATh IPOLIECC NO3HAHUS M CTPYKTYpPY HAy4yHOIO 3HaHUSA,
UCIIONB30BaTh  pa3iuyHble (PU3NYECKUE TMOHSATHS, ONPENENATh TPaHUIBI
IIPUMEHUMOCTH IPUHLUIIOB, 3aKOHOB U TEOPUU;

— O03HAaKOMJICHHE C COBPEMEHHOW Hay4HOH ammaparypoil, (popMupoBaHue
HaBBIKOB NPOBEIECHUS (PU3UUECKOT0 IKCIIEPUMEHTA;

— OBJIAQJCHUE NPUMEpPAMU M METOJAMU DPEIICHHs] KOHKPETHBIX 3a7ad U3
OTIEJBbHBIX Pa3AesioB PU3UKH.

B pe3yJsbTaTe u3y4yeHus y4eOHOM AMCUMILIMHBI CTYICHT 10JIKEH:

3HATH:

— OCHOBHBIE 3aKOHBI U TEOPUHU KIIACCUYECKOM U COBPEMEHHOM
(Gu3MYeCKO HAyKH, MOJEIH MEXaHWKH, (PU3UKU KOJIeOaHWH, CTATUCTUYCCKOM
(GU3MKN U TEPMOJMHAMUKH, SJICKTPUUECTBA U MAarHETU3Ma, KBAHTOBOU (DH3HKH;

— OCHOBBI TIPOIIECCOB 3aMUCH, XpaHEHUs, oOpaboOTKM U
nepenay uHGOpMalnu;

— HOBEHIINEe JOCTIKEHUS B 007acTU (PU3UKU U MEPCIIEKTHBBI
UX UCTIOJIB30BAHUS JIJISl Pa3BUTHS MAaTepUaIbHOM 0a3bl HHPOPMATHKH;

YMeETh:

— MCIOJIb30BaTh OCHOBHbBIE 3aKOHBI (DU3UKHU B
UHKEHEPHOMU JEATENBHOCTU MPHU pa3pad0TKe HOBbIX METOAOB 3alIUCH, XPAHEHUS U
nepenayu uHbopmalmu;

— UCII0JIb30BaTh METObI TEOPETUYECKOTO
AKCIEPUMEHTAJbHOTO  HCCIENOBaHUS MpU  peumieHuH  (pu3nueckux  3ajad
UH(POPMATUKH;

— UCIIOJIb30BaTh METOJbl YMCJIEHHOW OLICHKH MOpsIKa
BEJIMUMH, XapaKTEPHBIX I Pa3IMYHBIX MPUKIAAHBIX pPa3AesoB (pU3nuecKon
UH(pOPMATUKH;

BJIA/IeTh!

— METOJAMU SKCIIEPUMEHTAIbHOM W TEOPETUYECKOU
(bu3UKK B 1ENsIX pa3paboTKu (HU3UYECKUX OCHOB YCTPOMCTB 3allMCH, XpaHEHUs U
nepenayu uHbopmaluu;

— bu3rUecKuMu IPUHLUATIAMUA KOJUPOBAHUS
uH(pOpMAaIMHU B Pa3IMYHbIX UHPOPMALIMOHHBIX CUCTEMAX;

— HaBbIKaMH pa0OTHI MO OLIEHKE COCTOSIHUS U TeHJICHUIUN
pa3BUTHUs HOCcUTENeH nHpopmanu

~ MaTEMaTUYECKUM  allapaTtoM, MCHOJb3YyEMbIM B
U3y4aeMbIX pa3zzenax (PU3HUKH.

MeTtoasb! (TeXHOJI0TUH) 00y4YeHUsI

OCHOBHBIMH METOJIaMU (TEXHOJIOTUAMH) OOYUYEHHS, OTBEYAIOLIUMU LIEJISIM
U3YYEeHUS] TUCUUILIIMHBI, SIBIISIOTCSL:

— yepeoBaHue TEOPETUYECKUX (JIEKLIMOHHBIX) 3aHATHUM C
NPAKTUYECKUMHU, a TAKXKE C YIPABISIEMON CAaMOCTOSITEIbHON 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).

TpedoBanus k 02a30BbIM NPOPeCcCHOHATBHBIM KOMIIETEH UM

— BIIK-1. 3HaTb OCHOBHBIE TOHATHS, 3aKOHbI U METOJbl MAaT€MaTHUKH M
¢bu3uku 10 00paOOTKM MaHHBIX W BBITOJTHEHUS WHKEHEPHO-3KOHOMUYECKUX
pacyeTos.

AkaneMuYecKue KOMIETEHIIUM:

— AK-1. YMeTs npumMeHsTh 6a30Bble HAYUHO-TEOPETUUECKUE 3HAHUS IS
pEelIeHUsI TEOPETUUECKUX U MPAKTUYECKHUX 3a/1a4.

— AK-2. Bnanetb CUCTEMHBIM U CPABHUTEIBHBIM aHATU30M.

— AK-3. Biazgets nccinenoBaTeIbCKUMUA HaBBIKAMHU.

— AK-4. YMeTb paboTaTh CAaMOCTOSITEIBHO.

— AK-5. bBpITh CcHOCOOHBIM TOPOXKIaTh HOBbIE wuAeH (obiagaTh
KpPEaTHBHOCTHIO).

— AK-6. Bianerp MEXIUCUMIUIMHAPHBIM IOAXOJOM IIPU PELICHUH
po0Jem.

— AK-7. ImeTp HaBBIKH, CBS3aHHBIE C HCIOJb30BAHUEM TEXHUYECKHUX
YCTPOICTB, ynpaBieHuEM HHPOpMAIHei 1 paboTol C KOMIIBIOTEPOM.

— AK-8. O6anath HaBbIKAMH YCTHON U TUCBMEHHON KOMMYHUKAIIHH.

— AK-9. YMeTp yuuThCs, MOBBIMIATH CBOIO KBaJH(PHUKAIMIO B TEUECHUE
BCEM KU3HMU.

— AK-10. Hcrnosnb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCITUTUTAH B TPO(QECCUOHATLHOU NIEATETHHOCTH.

— AK-14. Ha HayyHOW OCHOBE OpPraHU30BBIBAaTH CBOW  TpYa,
CaMOCTOSITENIbHO OLIEHUBATh PE3YJIbTAThI CBOEH JIEATEIIHOCTH.

CrenuajaucT J0JKeH:

— CJIK-1. O6nanaTth Ka4e€CTBOM I'PaXKIaHCTBEHHOCTH.

— CJIK-2. BbITh CITIOCOOHBIM K COIIMATBHOMY B3aUMO/IEHCTBHUIO.

— CJIK-3. OOmanaTe CIIOCOOHOCTBIO K MEKITHYHOCTHBIM
KOMMYHUKAIIHSIM.

— CJIK-4. BiraneTs HaBbIKaMU 3[J0POBbE COCPEKECHHUSL.

— CJIK-5. BBITh CHOCOOHBIM K KPUTUKE U CAMOKPHUTHKE.

- CJIK-6. YMeTtb paboTaTh B KOMaH/IE.

O01ee KOJIMYECTBO YACOB U KOJUYECTBO AYUTOPHBIX YaCOB,
OTBOJMMOE HA U3yUYeHHe YU4eOHOH JUCIUIIMHBI



CornacHo y4eOHOMY IJIaHy Ha U3yY€HUE AUCHUILTUHBI « DU3UKa» OTBEIECHO
110 yueOHBIX 4acoB, U3 HUX 68 ayAUTOPHBIX YACOB.
®dopMa noJTy4eHHs BBICIIET0 00pa30BaHuUs — JTHEBHASL.



OO111ee KOIMYECTBO YaCOB, KOJIMYECTBO aAyAUTOPHBIX YAaCOB U paclpeAeseHle ay IMTOPHOIO BpEMEHU
M0 BUJIaM 3aHATUH, KypcaM U CeMeCTpaM OTBOJAMMOE Ha W3YYEHHE YUEOHOM TUCIUIIINHBI

Kypc | Cemectp | Jlekmuu | JIa6op | I[Ipaktua | YCPC | Beero Yacwr | PI'P, 3ayer | Dk3aMeH | 3au.
ayIuToOp | BCETO | TECTUPOB En.

1-27 01 01 1 1 34 17 17 - 68 110 |- - 1 3
«OKOHOMUKA U
OpraHu3alus
MIPOU3BOJICTBA
(o
HaIPaBJICHUSM )»

(mHEeBHAs)




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. TAPMOHUNYECKUE KOJIEBAHIA

[apmonnueckue koneOaHusT W WX MapaMeTphl: aMIUIUTYAa, Kpyromas
yacToTa, paza. Moaenp rapMOHMUYECKOTO ocuuyuiATopa. [Ipumepsl rapMOHUYECKIX
OCHWIISITOPOB: TPy3 Ha TMPYKHUHE, MaTEMaTUYECKUA MAaSTHUK, (U3HICCKUN
MasiTHUK. YpaBHEHHE CBOOOJHBIX HE3aTyXaloluX KoJeOaHWW TOJ AelCTBHEM
KBa3Wynpyro Cuibl. DHEprus rapMoHHuYeckoro ocuuuisitopa. CBoOoaHbIE
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. IUDOPAKIIA
Hudpakuus ceera. [Ipunuun [oitrenca-®Openens. Audpaxnus Openens u
mudpakuus Dpaynropepa. Meron 30H Dpenens. [dudpaxmus Dpenens ot
kpyraoro otBepctus. Qudpaxuus Ppaynrodepa ot menu. AudpakiumnoHHas
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]
CtpoeHue 1 CBOMCTBO aTOMHBIX sinep. Moaenu sinpa. AAnepusix cui. Jledext
MaccChl M SHEPIus CBS3M siipa. PaqnoakTHBHOCTh. 3aKOH paJMOAKTUBHOIO pacnajia.
Snepneie peakunu. Llennas peakuus nenenus anep. TepMosSaepHbI CUHTES
Jerkux siaep. Buasl GyHIaMeHTanbHBIX B3aUMOJICHCTBUN U KilacCU(UKALINS
AJIEMEHTAPHBIX YaCTULl. YaCTULIBI U aHTUYACTULBL. JIENTOHBI, aPOHBI, KBAPKHU.
YacTuipsl — NEpEeHOCYUKHU B3auMoaeucTBUs. CucTeMarrKa 3JIEMEHTAPHBIX YaCTHLI.

YUYEBHO-METO/IMYECKASI KAPTA YYEBHOM JUCHUILJIUHBI



«PU3UKA»
i cnienranbHocTed 1-27 01 01 «OxoHOMMKA M OpraHu3anys MPOU3BOCTBA
(0 HampaBIEHUSIM )»

JlneBHas popma nosrydeHust o0pazoBaHus
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1 | Paznen 1. ®uznyeckue 7,5 4 4
OCHOBbI MEXaHUKH
Tema 1. Beenenue. 1 2 2 [T1cEMEHHbIH
Kunemarnka OMpOC, OTHCT
Tema 2. /lunamuka 2 2 2 ITucsmeHHbIH
MAaTEPUAITBHOU TOYKHU OTpoc, OTHCT
Tema 3. 3akoHBI COXpaHEeHHS | 1
B MEXaHHKE
Tewma 4. Jlunamuka TBEpIoro | 2
Tena
Tema 5. 'apmoHuveckue 1
KoJIeOaHms
Tewma 6. Yripyrue BOJIHbBI 0,5 I[TichMeHHBII
onpoc
2 | Pazmexa 2. OcHOBBI 5 2 2
MOJIEKYJISIPHOU (DPU3HKH U
TEPMOJAMHAMHMKH
Tema 7. DyieMeHTBI 2 2 2 ITucpMeHHBIH
MOJIEKYJISIPHO-KMHETUYECKON Ompoc, OT4eT
TEOPUU U CTATUCTUYECKOMN
(10716320951
Tema 8. OcHOBBI 3
TEPMOJANHAMUKHU
3 | Pa3gen 3. DnektpuyectBo | 4.5 4 4
Tema 9. 2 2 2 [TuceMeHHBIN
DJIEKTPOCTATUYECKOE TIOJIE B OMpOC, OTHET
BAKYyME
Tewma 10. 0,5




Tema 11. Dnexrpuueckuit
TOK

IIuceMeHHbIH
OIpoC, OTYET

Pa3nen 4. Maruerusm

6,5

Tema 12. MarguTHoe 1oJie B
BaKyyMe

IInceMeHHbINi
OIMpocC, OTYET

Tema 13. MarguTHoe 1oJi€ B
BEIIIECTBE

Tema 14. SBnenue
AIEKTPOMArHuTHOU
WHYKIIUU

Tema 15.
DNeKTpOMarHUTHHIE
KoJIcOaHU s

Tema 16. YpaBHenus
Makcgema

Tema 17.
3H€KTpOMaFHI/ITHBIe BOJIHBI

0,5

Paszngea 5. OnTuka:
reoMeTpuYecKas,
BOJTHOBAA U KBAHTOBAas

Tema 18. I'eomeTpuueckas
ONTHKA

0,5

Tema 19. UnTepdepenms

IInceMeHHbINI
OIMpoC, OTYET

Tema 20. JIudpakums

IIuceMeHHbIH
Onpoc, OTYET

Tewma 21. Ionspuzanms
CBETa

Tema 22. Jlucnepcus cBera

0,5

Tema 23. KBanToBas
PUPOJIa U3TYUEHUSI

IInceMeHHbINI
onpoc

Pa3ngen 6. OcHOBBI
ATOMHOM M SJICPHOU
(pusuku

4,5

Tema 24. DiaeMeHTHI
KBAaHTOBOW MEXaHUKU

IIuceMeHHbIH
onpoc

Tema 25. ®usuka aroma

1,5

Ompoc

Tema 26. dusmka aTOMHOTO
sJipa U AJIEMEHTAPHBIX
YaCTHUII

Oruer,
KOHTPOJIbHAS
pabora

Bceero 1 cemectp

34

17

17

DOK3aMeH

BCEI'O, 68 gacos:

34

17

17

IlepedyeHs TeM NPaKTHYECKUX 3aHATHI




1. KunemaTtuka noctynaTesibHOro v BpalaTeabHOrO IBHXKCHUS.

2. JluHamMuKa NOCTyNaTeIbHOrO U BPAIlaTeIbHOTO IBUKEHUS.

3. MouekymsipHO - KHHETUYECKasi TEOPHsI UJICATbHOTO Ta3a.

4. IlepBoe Ha4asIo TEPMOJAMHAMUKYU U BTOPOE HAYAJIO TEPMOANHAMUKH.

5. Omnektpocrtatnka. 3akoH KynoHa. B3aummoneicTBue 3apsiKEHHBIX TelL
Hanpspx€nnocts anexkrpudeckoro nosist. Ilorennuman.

6. 3aKOHBI MOCTOSIHHOTO TOKa. PaboTa 1 MOIIIHOCTh TOKA.

7. MarauTHoe 1oJie MOCTOSIHHOTO ToKa. 3akoH buo-Caapa-Jlamaca.

8. DneKTpoMarHuTHas MHAYKUUA. MHIYKTUBHOCTb. DHEPrusi MarHUTHOTO
noJist

9. ntepdepenius cBeToBbIX BOJH. Judpakius cBeta.

10. [HaBnenue cBera. Dotosdpdext. DPdext KomnroHa.

11. DnemenTs! pusukm sapa. SnepHbie peakiiuy U JJIEMEHTAPHBIC YaCTUIIHI.

IlepeyeHs TeM 1a00PATOPHBIX 3aHATHI

1. Pacuer mnorpemHoctel usMepeHuil. OmnpeaeneHue IJIOTHOCTH TN
PaBUIILHON F€OMETPUIECKON (POPMBI.

2.13y4yeHue 3aKOHOB pABHONIEPEMEHHOTO ABUKEHUS.

3.M3yueHue NTMHAMUKH BpallaTEIbHOIO JBUKEHHUS Ha MPUMEpPE MasTHUKA
O6epobexa.

4.0Onpenenenue otHomenus: Cp/Cv Bo3ayxa metoaom Knemena-Jlezopma.

S5.A3yueHue 3NEeKTPOCTATUYECKOTO IO METOJIOM AJIECKTPOJIUTHYECKUX
MOJENEN.

6./3yueHne 3aKOHOB MOCTOSIHHOT'O TOKA.

7.0npeneneHue TOPU3OHTAIBLHON COCTABIISIIOIIEH WHAYKIMA MAarHUTHOTO
oJIst 3eMIIH.

8.0mnpenenenue paanyca KpUBU3HBI JIMH3BI C TOMOIIBIO Kojel HproToHa.

9.13yuenue nqudpakiuuu OT IIEIH.

10.13yuenue cnekTpa atoma BOJIOPOJA.

11.N3yuenue paboTsl cueTurka I eitrepa-Mrosuiepa.

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

1. [Ipenmer MEXaHUKH. Knaccuueckas MEXaHUKAa. ['panuibl
MMPUMEHUMOCTH KJIIACCUYECKON MEXAHUKHU.
2. Kunematnueckoe onucaHue IBUKEHHS: PAAUYC-BEKTOP, CKOPOCTH,

BBIUMCJICHUE MYTH MPOXOJAMMOIO YacTHIBI MO (PYHKLIHUU CKOPOCTU. YCKOpEHHE,
HOPMAJIbHOE U TaHT€HLIHaNIbHOE yckopeHue. [lonHoe yckopenne. Kunematuueckue
YPaBHEHHUSI IOCTYNATENBHOTO JBUKECHMUS.

3. Kunemarnka BpamaTenpHOro IBWKEHHS. BekTop yrima mnoBopoTa.
YrinoBas CKOpOCTh M yIJIoBo€ YyckopeHwe. CBs3b MEXAYy BEIMYMHAMU



XapaKTEPU3YIOINMU MOCTYIIATEbHOE u BpAILIATEIBHOE JIBUKCHHE.
Kunematnueckoe ypaBHEHHE BPAIaTEIIbHOTO JIBUKECHHUS.

4. OcHoBHbIE TIOHATUS JuHAMUKM vactul. Cuna . Macca. Mmmnyisc.
3akoHbl HproTOHA. 3aKOH COXpAaHEHUS UMITYJIbCA I CUCTEMbl MaTepHUabHBIX
TOYEK U €ro CBS3b C OJHOPOJHOCTHIO MPOCTPAHCTBA. 3aKOH JABUKEHUS LIEHTpa
Macc. PeaktuBHOe nBrkeHue. Y paBHeHue Memepckoro v [{noiakoBCKoOTO.

5. Knaccudukanus cun B MEXaHHKE, CHIIbI YIIPYTOCTH, CUJIbI TPEHUS,
CUJIBI TSKECTHU M BEC, TPABUTALIMOHHBIEC CUJTBI.
6. Oueprusi, padorta. Pabora cunbl. MouHocts. KoHcepBaTHUBHBIE U

HEKOHCEpBaTUBHbIE Ccuibl. KuHetnueckas sHeprus u pabora. [loTeHimanbHas
JHEpPrusl B IOJIE KOHCEPBATHMBHBIX CWUJ, CBSI3b MEXKIY CHWJIOW U IMOTEHIMAJIbHOU
SHEprueil. 3aKOH COXPaHEHUS! SHEPTUU 11 CUCTEMBI YaCTHII.

7. Heynpyruii ynap, abconoTHO HEYTIPYTHIA.

8. VYopyruit  ygap;  aGCOMIOTHO  YHNPYyTrui LHEHTPAJIbHBIA U
HELICHTPAJIBHBIN yJap.

9. MOMEHT CHJIBI, TJIEYO CHUJIbI. YCJIOBHE PAaBHOBECHUS TEJIA UMEKOLIETO

ochb BpauieHus. OCHOBHOW 3aKOH BpallaTeJIbHOIO JIBMKEHHsS. MOMEHT MHEepUUU
MaTEpPUAIIBHOM TOYKM, MOMEHT HHEpPLUU Teld, MOMEHT HWHEpPLUUU II0JIOTO U
CIUIOLIHOTO [UJIMHAPA, MOMEHT MHEpIMH 1mapa. Teopema ['rorirenca — [l reiHepa.

10. Kunernueckass 3Heprus Tejla COBEPIIAOLIETO IOCTYIIATENbHOE U
BpalllaTeJIbHOE JBW)KEHHE. MOMEHT KOJMYEeCTBAa JBHXKCHMS Tela. 3aKOoH
COXpaHEHUs MOMEHTA KOJIMYECTBA JBWKEHHS M €ro CBS3b C HM30TPOIHOCTHIO
npocTtpaHcTBa. PaboTta no BpameHuto Tesna. OCHOBHOE ypaBHEHHUE BpalaTeIbHOTO
JIBUYKEHUSL.

11. WNHepuuanbHble M HEWHEpPUUAIbHbIE CHCTEMBbI oTcyeTa. CHIIbI
uHepuuu. Cuiibl HHEPUUU JEUCTBYIOIIEH HA TEJIO MOKOAIIEECS U ABUXKYILIEECS BO
Bpauiatouieics cucreme orcuera. Cuna Kopuosuca.

12.  JIBwkeHue Tena B LIEHTPaJbHOM NoJie. 3akoHbl Kemepa.

13. [TocTynarsl CIIEIHAIIBHOU TEOpUHU OTHOCUTEJIBHOCTHU.
[Tpeo6pazoBanue JlopeHia.
14. ["apmonnyeckue KojebaHus. MaTeMaTH4ecKuid, NPY>KUHHBIA U

(bu3nYecKuil MasTHUK.

15.  CBobGoanbie konebanus. JuddepeHimanbHoe ypaBHEHHE CBOOOHBIX
KoJieO0aHU U ero pelieHue. XapakTePUCTHUKU KOJeOaHUN: CKOPOCTh, YCKOpPEHUE,
KUHETUYECKasl, MOTEHIIMAIbHAS U TIOJIHAS SHEPTHs CUCTEMbI, IEPUO]T KOJIEOAHHIA.

16. 3aryxatomiee konebanue. JluddepeHmaibHoe ypaBHEHHE W €T0
pemieHne. XapaKTepUCTHKU KOJeOaHUil: CKOPOCTb, YCKOpEHUE, KUHETHYeCKas,
NOTEHUMANbHAsE M TOJHAs  OSHEPrus  CUCTEMBbl, MEPUOA  KOJEOAHMIA.
JlorapumMuyeckuii JEKPEeMEHT 3aTyXaHusl.

17. Bomyxnennsie koneOanusa. [JuddepennuansHoe ypaBHEHHE U €0
pemieHne. XapaKTepUCTHKHU KoJeOaHUN: aMILTUTYaa, (aza KonebaHus, CKOPOCTb,
YCKOpEHHE, KNHETUYECKAasl, MOTCHIIMAIbHASL U TOJHAs SHEPIHsl CUCTEMBI, MEPUOT
kosnebanuii. Pesonanc.

18. [lonsTe BOJIHBI. YpaBHEHHE TIUIOCKOM M CPEepUYecKOl BOJIHBI.
BonHoBoit (poHT, BONHOBas MOBEPXHOCTh, (ha30Basi CKOPOCTh, JJIMHA BOJIHBI,



BOJIHOBOE 4YMCJIO, BOJHOBOM BEKTOpP. YPAaBHEHHE BOJHBI Ui  IOIVIOLIAOMIEH
Cpelbl 1 B KOMIUIEKCHOM (opme 3anucu. BomHoBOe ypaBHEHUE, BHIBOJ.

19. OHeprusi BOJIHBI, IUIOTHOCTb JHEPrUU, NOTOK 3HEPrHUHU, BEKTOP
YMoBa. 3ByKOBBIE€ BOJHBI U X OCHOBHBIE XapaKTEPUCTHUKHU.

20.  CnoxeHue BOJIH JBHXKYIIMXCSA HaBcTpeuy. berymias u crosyast BojiHa.
Haxosxaenue y3710B 1 my4HocTel B cTossuux BojiH. Koadduirent oeryyecTu.

21. Kunkue nu razoobpasHble Tena. JlaBneHue U cuiia JaBjieHus. 3aKOH
[Tackansg. Cuna Apxumena. bapomerpuueckas popmyia, BEIBOA (POPMYIIBL.

22.  TpyOxka Toka, CBOMCTBA KHJAKOCTH BI0JIb TPYOKH TOKa. MaccoBbIl U
O0OBEMHBIN pacxoJl JKHAKOCTU BIOJb TpyOku Toka. CTallMOHApHOE TEYeHUE
KUIOKOCTH. YpaBHeHHE bepHyinmm u ero BbiBoA. [IpuMeHeHue ypaBHEHUs
bepuynnu: myis pacuera UCTEUEHHs KUIKOCTH U3 cocyaa — Gpopmyna Topuuennu;
pacxoaamepa u TpyOku I[uTo.

23. Teduenne wuACAUIBHOW MW BI3KOW KUIKOCTH. JluHaMuyeckas wu
KMHEMATUYECKasl BS3KOCTb. 1€JI0 B MATOKE MACATBHOM W BA3KOM >KUIKOCTH.
[Ipuuunel  1060Boro compotuBieHusi. Yucno PeitHombca u ko3 duumeHt
no6oBoro conpotusnenus. Cuna Ctokca.

24. [TonpemHast cuna kpwputa camosiera. OObsicHenue HproToHA
noabemMHOM cuibl. Lupkynsius notoka. @opmyina Kykosckoro — KyTra.
25. MonekyasipHO — KHHETHYECKUE TPEACTABICHUS O BEIIECTBE.

[TonsiTne O (QYHKIMH COCTOSIHHS. YPaBHEHHE COCTOSHHUS HJICAIBHOTO Trasa.
Wzonporieccel. BHyTpeHHsss ~ SHeprus uaeanbHOTO Tasza. llepBoe Hadamo
TEPMOJIMHAMUKHU; HWHTErpaibHas U auddepeHnmanpHas dopma 3ammcHw.
[IpumeHeHne nepBOro Havajga TEPMOJUHAMHUKU K H30mMpolieccaM. TermnoeMKoCTb
TeJIa, MOJISIPHAs U yAeNbHAs TEINIOEMKOCTh, Y paBHEeHHEe Marepa.

26.  AnmabaTudecKue MpoIecchl. Y paBHEHUE annadaThl.

217. [TonmuTponuueckne mpouecchl. YpaBHeHHE monauTponsl. Pabota
MJICAJIBHOIO ra3a IPU Pa3IMYHbIX ITOJIUTPOIMYECKUX MTPOLIECCaX.
28. OCHOBHOE YypaBHEHHE MOJIEKYJSIPHO — KHWHETUYECKOH TEOpHUH

yuaeanbHoro rasza. CremeHu CcBOOOJBI MOJIEKYJbl. 3aKOH PaBHOMEPHOT'O
pacupeseNieHus SHEPTUM IO CTeneHHass cBOOOJbI MojeKkyn. CpenHss SHeprus
MOJIEKYI.

29.  PacnpeneneHue MoJIEKyJ UA€ATBHOTO ra3a MO0 CKOPOCTSIM U SHEPTHUSIM
nocTymnareabHoro aABmxenus. Pacnpenenenuss MakcBena.

30. 3akon bonbumMana mis pacnpeneneHuss YacTHULl B MOTEHIIUAILHOM
nosie. 3akoH Makcgeiia — bonpmana.
31. Peanbubie ra3el.  YpaBHenue Ban-nep-Baansca.  M3otepmbl

peanbHOro rasza. Kpurnueckue mapamerpsl. BHYTpeHHsIEI »BHEprus peajbHOIo
rasa.

32. OOpatumble uW HeoOpaTHUMble  mpoueccel. JHTpomus. Pacuer
SHTPOIUU JUIsI U30MPOLECCOB. BTOpoe Havano TepMOAMHAMUKH.

33.  Kpyrossie nponeccsl. Hukn Kapno. KITJ uukna Kapno.



Bomnpoce! k 3k3aMeny 1o pasaeny “@usuka” 4acth 2, -“IJIeKTpUIeCTBO
U MarHeTusm”

1)  Dnekrtpuueckuii 3apsj . JJuckpeTHOCTH 3apsa.

2)  3akon Kynona

3)  DnexkTpuueckuil 3apsia U HANPSKEHHOCTh SJIEKTPUUYECKOTO OIS,

4)  Ilpunuun cyneprno3unuu. Pacder sneKTpUYecKUX MOJIEM Ha OCHOBE
NPUHIIUIA CYTIEPIO3ULIUH.

5)  JluHuuM BeKTOpa HAPSKEHHOCTH.

6)  IloTok BekTOpa HANPSHKEHHOCTU

7)  Teopema I'aycca

8)  IIpumenenue Teopemsl ["aycca

9)  Pabora cui AIEKTPUYECKOTO HOJIA. Hupkynsus
ANEKTPOCTATUYECKOTO MOJIA.

10) IloreHuman 3J€KTPOCTATUYECKOrO MOJIS.

11) Caa3p MEKIY HaIIPsSKEHHOCTBIO " IOTEHAAJIOM
ANEKTPOCTATUYECKOTO MOJIA.

12) Pacuer noreHuuana U pa3HOCTH NOTEHIIMAIOB B 3JIEKTPOCTATUYECKOM
noJe.

13) IIpoBOAHMKH, JUANAEKTPUKA M MOJYNpPOBOAHUKHU. [lomsipHble W
HEMOJIIPHBIE MOJIEKYJIbI.

14) Tlonsipuzanusi AMIIEKTPUKOB

15) DnekTpuyueckoe moJie B AUICKTPUKAX.

16) HMHaykuus 3J€KTPUYECKOTO OIS

17) Tonspuzanus aepopmManoHHas ¥ OPUEHTALMOHHAS

18) CernerosneKkTpuku, UX CBOMCTBA. JJOMEHBI.

19) IIse3onnekrpuueckuii 3pPexT. DNeKTpOoCTPUKLUS

20) Pacnpenenenue 3apsiioB B IPOBOJHUKE.

21) SIBneHuUE 3AEKTPOCTATUYECKON MHAYKIIUU

22)  DIeKTPOEMKOCTb MPOBOIHUKOB

23) BsaumHas snexkTponpoBoaHOCTh. KoHeHcaTop

24) CoenuHeHUE KOHJICHCATOPOB

25) CoOctBeHHast 3HEPrusi IPOBOJHUKA U KOHJIEHCATOPA.

26) OHeprus IEKTPUUECKOTO MO

27) Ilousarue 00 AIEKTPUUECKOM TOJIe

28) 3akoH Oma 1Sl OTHOPOJHOI'O Y4acTKa LIETH

29) 3akon [Ixoyns-Jlenua.

30) IlocnemoBarenbHOE M NapajIeIbHOE COEIUHEHHUE IPOBOJIHUKOB

31) DnekTpoABHXKYyIlasg CUJIa MCTOYHHMKA TOKA, Pa3HOCTh MOTEHIHUAJIOB,
HanpspkeHue . 3akoH OMa 111 HEOAHOPOJHOIO Y4YacTKa LIENU B MHTETPAIIBHON U
auddepennnanbHon hopme.

32) PasserBinennsie nenu. [IpaBuno Kupxroda

33) SIBneHue CBEpXIPOBOAUMOCTHU

34) Ilpupona HOcUTEIIEH 3apsS 0B METAIIJIOB

35) Kunaccuueckasi Teopus 3JIEKTPONPOBOAUMOCTH METAIIOB



36)

BriBos 3akoHa Oma U3 KIaCCUYECKUX JIEKTPOHHBIX MIPEACTaBICHUM

37) BseBox 3akoHa J[xoynsa-JleHna M3 KIACCHMYECKMX 3JIEKTPOHHBIX
MPEJICTABICHUIN

38) 3akon Bunema-®panina u ero o0bsicCHEHHE 3JIEKTPOHHOU TEOPHUU.

39) 3arpyaHee KIaCCUYECKOM 3JIEKTPOHHON TEOPUH METAIIIOB

40) OCHOBHOE TOJIOKEHUE KBAHTOBOM TEOPHUU METAILJIOB

41) KBaHTOoBaHME dHEPIHUH CBOOOAHBIX SJIEKTPOHOB B METaIax

42) Pabotsl BeIXOJA.

43) TepMOdIIEKTPOHHAS SMHUCCHUS

44) KoHTakTHas pa3HOCTb MOTECHIIMAIOB

45) TepMonnekTpuueckue siBieHus (siBaeHue 3eedeka, sisienue [lenbThe)

46) DOnEKTPOMArHUTHOE B3aUMOJCUCTBUE IBUKYIIHUXCSA SJIEKTPUUECKUX
3apsI0B

47) 3aKOH MarHUTHOT'O B3aWMOJICHCTBUS 2JIEMEHTOB TOKA.

48) HMuaykuus MarHUTHOTO TOKa

49) 3akon buo-Caapa-Jlamiaca

50) [Ilpumenenue 3akoHa buo-Capapa-Jlaruiaca K pacyeTy MarHUTHBIX
noJjeun

51) Iupkynsuusi BEKTOpa MarHUTHOW HWHIYKIMU. BuxpeBoill xapakrtep
MarHuTHOTO MOJIs

52) IlpuMeHeHHE TEOPEMBI O IUPKYJIISLUM K PaCUETy MATHUTHBIX TMOJICH

53) MarsuTHOe 1oJie B BEIIECTBE

54) HanpshKeHHOCTh MarHUTHOTO TOJIS

55) 3akon Amnepa. [Ipumenenne 3akoHa AMiiepa K HEKOTOPBIM 3a/1a4yaM

56) IloTok BeKTOpa MarHUTHON UHIYKIIUH

57) PaGota cua MarHUTHOTIO ITOJIS

58) 3akon Jlopenua. J[BrmxkeHue 3apsHKEHHBIX YACTHULL B MATHUTHOM T10JIE

59) DOddexr Xomna .YerpoiictBo, npuniun aerctus MI'/] reneparopa

60) JIBuXKEHHSI YaCTHUI[ B 3JIEKTpOCTaTUYECKOM ToJie. OTKIIOHSIOIIEE U
dboxycupyrolee 1eHCTBUE FJIECKTPUIECKUX MOJIeH

61) Meroapbl onpenesaeHus yIeIbHOTO 3apsia JIEKTpOHA

62) SIBieHUE SIEKTPOMATHUTHOM MHAYKIMH. Pacd€T snexkTpoaBmKyIei
CUJIbl UHAYKIIUU

63) B3aumHas UHIYKIHS

64) CamouHayKIUA

65) VYcraHOBIEHUE U YCTPAHEHUE TOKA B LEMU C UHAYKTUBHOCTBIO

66) DOHeprus MarHUTHOT'O MOJIS

67) MarnuTHble MOMEHTBI aTOMOB U MOJIEKYJI

68) Juamarmetuku

69) Ilapamarnetuku

70) deppoMarHeTukH u ux cBorctsa. [Ipupona peppomarnernsma

71) Konebatenbubli  KOHTYp. CBsI3b  BEIMYMH  XapaKTEPU3YIOIIUX

MCXaHHUYCCKHNEC 1 SJICKTPUUCCKUC KOJICOaHM S

72)
73)

CoOCTBEHHBIC HE3aTyXaOIIHNE dJICKTPOMArHUTHBIC KOJICOaHHMSI
CoOcTBeHHBIE 3aTyXalolue KoieOaHus



74)  BbiHyXaeHHbIE KoneOaHus. Pe3onanc

75) Cucrema ypaBHenuir MakcBemna. KoopaunathHas ¢opma 3amucu
YpPaBHEHUM.

76) Cucrtema ypaBHeHH MakcBesia 11l AUDJIEKTPUKA U €€ PEeLICHUS.

77) BosHOBOE ypaBHEHHE U ero peunieHre. CBONCTBA 3IEKTPOMATrHUTHBIX
BOJIH. BexTop YMoBa - [lonTunra.

Bomnpocs! K 3k3ameHny 1o Kypcy «®@usuka», 4actb 3 «Onruka, aroMmHast
U saepHas puzuka»

1. Pa3eutne mnpencraBieHnii o npupoae cBera. OCHOBHbIE 3aKOHBI
reomeTpuyeckoil ontuku. Jluuzpl. CoOuparoniye M pacCceMBaIOIIUE JTHH3BL
[loctpoenne  uzobpaxkenuit. @dopmyna  ToHKOM  auH3BL. ~ DoTOMETpUS.
DHepreTuuecKue U CBETOBbIE BeInUuHBI. [1Ikana 3;1eKTpoMarHuTHBIX BOJIH.

2. Untepdepenmus  cBera. CroxeHHE TapMOHUYECKUX KOJEOAHU.
KorepenTHoCTh CBETOBBIX BOJIH. PacueT mHTEppEpEeHUNOHHONW KAapTUHBI OT JIBYX
KOTepEHTHBIX HCTOYHMKOB. OOmias muTepdepeHnmonnas cxema (ombIT FOHra).
WNuTtepdepenius cBeTa B TOHKUX IJIeHKaX. PacueT paznoctu xoda v pasHocTy (a3
koneOanuid. Ilosockl paBHOrO HakjioHa W paBHOM ToimuHbL. Kosbia HeroToHA.
NutepdepomeTpsl.

3. Hudpakuus csera. [lpunmun  [rolirenca ®penens. Meton 30H
Openens. [IpsmonuHelHOCTh pacnpocTpaHeHus cBeta. Judpakius Openens Ha
KpyIJIOM OTBEPCTUM U JHUCKE. Hudpakuus Dpaynrodpepa Ha 1menn u
auQpakoHHON pemietke. Judpakius cBeTa Ha MPOCTPAHCTBEHHBIX pEIIETKAX.
Judpakiyst peHTT€HOBCKUX JTyUeH.

4. [lonspuzamusa cBera. [longpusamus cBeTta NOpU OTPAKEHUM U
IIPEJIOMJIEHUH Ha TpaHuLe ABYX cpell. 3akoH bproctepa. 3akon Mantoca. J[BoitHoe
ayuenpenomienue. OgHoocHble — Kpuctauibl.  OnrTudeckas  MHAMKATpHCA.
[onsipuzanmonnsie mpuOopsl. MIcKkycCcTBEeHHAst ONTHYECKasi aHU30TPOIUSI.

5. B3aumoneiicTBUEe  3JIEKTPOMAarHUTHBIX ~ BOJIH € BEHIECTBOM.
Hucnepcus cBera u aucnepcust BemectBa. OmnbiTel HptoTOHA. AHOMalibHAs U
HOpMmanbHass gucnepcust cera. Onbitel Jlepy, Kynara, PoxkaecTBEHCKOTO.
DIIeKTpoHHAas Teopus aucnepcuid ceera. @opmyna Jlopeni- JlopeHria.

6. TermoBoe uznyuenue. AOCONIOTHO yepHOe Teno. M3nyuarenbHas u
norjouaTeabHas crnocoOHOCTh Tena. Moens abCoIIOTHO YepHOro Teja. 3aKOHbI
Kupxroda. 3akons! TemnoBoro uznydenus (3akoH Credana-bonpliMaHa, 3aKOHBI
Buna, popmyna Penes - [Ixunca). YnerpaduoneroBas katactpoda. KBantomas
runote3a u ¢opmyna I[lnanka. Ontudeckas mupomeTpus. TemnoBble UCTOUYHUKU
CBETa.

i OHeprusi U HUMITYJIbC CBETOBBIX KBAHTOB. BHEIIHMII M BHYTpEeHHUI
dorordpdexr. OnbiTel ['epria u CroneroBa. DKCHEPUMEHTANIBHOE HCCIEAOBAHNE
sBieHus pororddekta. 3akoHsl BHeNTHETO PoTodrPdekTa. YpaBHeHne DHUHINITESHHA
st BHemHero gorosddekra. PenstuBuctckuit  porosrdpdexr. MuoropotoHHbIH
dhoroaddext. Buyrpennuit poroadpdext. DHeprust aktuBanuu. PoTOIIEKTPOHHbBIC
IPUOOPHI.



8. Hasnenue cera. OnbiThl JleGeneBa. OObscCHEHUS SBIECHUS B paMKax
Teopus poToHOB. Dddexkt Komnrona u ero teopus.

9. PenTtreHoBckoe wm3yyeHHe W €ro CBOMCTBO. TOpMO3HOE W
XapaKTepUCTUYECKOE PEHTTEHOBCKOE M3nyueHue. 3akoH byrepa-JlamOepra. 3akoH
Mosznu.

10. JlromuHecueHuus U ee KiaccuuKauvu. 3aKOHbl MOJIEKYJISIPHOM
JIIOMHUHECLICHIIUH.

11. Crpoenue aroma. Cnektp aromMa Bojaopojaa. Iloctynater bopa.
MouteKyJIIpHBIE CIIEKTPBI.

12. ArtoM BozopoJa B KBaHTOBOM MexaHuke. YpasHenue lllpeaunrepa u
€ro peuieHue Uil OCHOBHOI'O COCTOSIHMS aroma Bojopoaa. KsaHToBele uyucia.
Oneitel IITepra u I'epmaxa. CnuH snekTpoHa. CHUHOBBIE KBAaHTOBBIE YHCIIA.
[Ipyammn Ilaynu. PacnpeneneHue 3lEKTPOHOB B aTOME 10  COCTOSHMSAM.
Ilepuonnueckas cucrema Menaeneesa.

13.  KBaHTOBasg Teopusi U3IyYEHHUS. [lornomenrne, CHOHTaHHOE W
BBIHYXJeHHOe u3iaydeHue (oroHoB. Koaddunumentsr Oiinmreitna. [Ipunumn
aeranpHOro paBHOBecHs. [lpunumnm paGoTsl sazepa.  CBOWCTBO Ja3e€pHOTO
U3ITy4CHHUS.

14. 3apsan, pasmep u macca atomHoro siapa. CocraB aapa. Moaenu siapa.
ITpupona sinepHbIx cui. Jledekt Maccel U SHEPrus cBsi3u anep. VckyccTBeHHas u
€CTECTBEHHAsl paJJUOAKTUBHOCTh. Ajb(a, OeTa U TaMMa U3JIy4eHUsI aTOMHBIX sIiep
U ux cBoricTBa. OCHOBHOM 3aKOH PaJNO0aKTUBHOIO pacnajga. AKTUBHOCTb HYKJIM/A.
IIpaBuna cMmeleHus IpU PagUOAKTUBHOM pacrnaje. SnepHele peakuuu. 3aKOHbI
coxpaHeHus. Peakuun nenenus. SnepHeii peaktop. TepMosaAepHbIE PEAKLIHAH.

15. Knaccudukanus snemeHTapHbIX dYacTull. [loHSTHE O HEKOTOPBIX
3aKOHaX COXpaHeHHs B (U3UKE DJIEMEHTApPHBIX YacTUI. AHTHYACTHIIBL.
BemectBo u mone. CuinpHOE 3JEKTPOMArHUTHOE, ciaboe U TPABUTALMOHHOE
B3auMoeiicTBusA. Pusznueckas KapTHHA MUpPa Kak Quiiocodckas KaTeropus.



MeTtoanyeckne peKOMEHAAIUH 10 OPraHU3ANMU CAMOCTOATEIbHOM
padoTHI CTyAeHTA

[Ipn wW3ydeHMH IMCUMIUIMHBI PEKOMEHAYETCS HCIOJIB30BATh CIIEAYIOLINE
(bOopMBI CaMOCTOSITENEHON PaOOTHI:

— KOHTpOJIUpyeMasl CaMOCTOATEIbHAass paboTa B BHUAE PELICHUS
UHAVBUAYAIbHBIX 3aJa4 B ayJUTOPUU BO BPEMsS MPAKTUYECKUX 3aHATUU IOJ
KOHTPOJIEM IIPENOAABATELS;

— yhnpaBisieMas caMoCTosITeNbHass paboTa, B TOM 4YHCIE B BHJE
BBINIOJIHEHUSI WHIWBUIYAIBHBIX pACYETHBIX 33JaHUM C KOHCYJbTAUUsAMH Y
IpernogaBaTes.

VY4eOHO-METOUYECKOEe METOINYEeCKOe OO0ecleueHrne OpPUEHTHPOBAHO Ha
OCBOEHHME CTyJECHTaMH OCHOB MHHOBAI[MOHHBIX TEXHOJIOTMH, YMEHHUE paboTaTh C
HAy4YHOM M TEXHMYECKOW JmuTeparypor. HM3ydeHue KaxXmoh TEMbl ITOMHUMO
NPUBEJICHHBIX B y4E€OHON Iporpamme JUTEPaTypHBIX UCTOYHHUKOB IMPEAINOJaraet
UCTIOJIb30BaHUE MAaTEepHAIOB TEMAaTHUECKOM medaTd, a Takxke HWH(GOPMAIMOHHBIX
pecypcos Internet.

JAuarHocTuka KOMIeTeH Ui CTyeHTa

JUis TEeKyLIero KOHTPOJIsi U CAMOKOHTPOJISL 3HAHUI U YMEHUH CTYyAEHTOB 110
(u3HKe UCTIONb3YIOTCS:

— cobeceoBaHuE;

— KOHTPOJIbHBIE padOTHI;

— NUCHbMEHHBIEC OTYETHI MO J1a00PaTOPHBIM paboTam;

— yCTHAs 3allliTa OTYETOB MO JaOOPaTOpPHBIM paboTaMm;

— TECTHI;

— POBEJCHUE TEKYIINX OMPOCOB MO TeMaM yu4eOHON AUCIUILITNHBL;

— OLICHMBAaHUE HA OCHOBE MOYJIbHO-PEUTHHIOBON CHCTEMBI,

— BBICTYIUICHHE CTYJICHTA 110 33JJaHHO! TEME;

— c/laya 3a4era [0 JUCLUHUIUINHE;

— c/laya 9K3aMeHa.
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[lepevyenp HArISAHBIX MOCOOMI M METOAMYECKUX yKa3aHWUN M MaTepUasoB
TEXHUYECKUX CPEJICTB O0yUEHUS

«MexaHuka u MoJIeKyIsipHas Gu3nukay

21. 3419 Ilocobue «Teopus morpemHocTei mo Kypcy «Duszukay s
ctyaeHToB Bcex crnenuanbHocTed/ O.I1. Conosrora; Kad. «duszukay. — ['omens:
ITTY, 2007. —38c.

22. 15451 MexaHuka W MOJICKYJSIpHas (U3MKA: TPAKTUKYM 110 Kypcy
«Du3uka» A CTYJIGHTOB BCEX CIENUaIbHOCTEH AHEBHON (popMbl 00yUyeHus: B34.
4. 1/ O.N. TlponeBuu, C.B. ITuckynoB. — 'omenb: [TTY um. I1.O. Cyxoro, 2010.
—69c.

23. 4176 Mexanuka: nabopaTop. MPAaKTUKyM MO Kypcy «Dusuka» s
CTYJEHTOB TEXH. crienuanbHOCcTe nHeB. (popmbl oOyuenus / C. B. [Tuckynos, O.
W. TIponesuy, I1. C. [lanoBanoB. — ['omens: ITTY um. I1. O. Cyxoro, 2013. — 48
C.

24. 12551 N'apmonnueckue KojiebaHusi U BOJIHBL: J1a00OpaTOp. MPAKTUKYM T10
Kypcy «®Pusnka» Uisl CTYyJIEHTOB MHXKEHEP.-TEXH. CIEeIHATIbHOCTEN JTHEB. (POPMBbI
o6yuenus / I1. C. [llanoBanog. - 'omens: I'TTY um. I1. O. Cyxoro. 2010. - 46 c.

25. 4055 MonekynspHas ¢u3MKa W TEepMOAMHAMHUKA: J1aOOpaTOPHBIN
OPakTUKyM 1O Kypcy «®Dusuka» sl CTYIEHTOB TEXHUYECKUX CIIEIUAIbHOCTEN
nHeBHOM U 3a0uHOM Gopm oOyuenust/ O.U. Ilponeuy, C.B. [TuckynoB. — ['omens:
ITTY um. I1.0.Cyxoro, 2011. — 50c.

26. 312>n1 Mexanuka U MOJEKYyJsipHas (pu3uKa: Kypc JEKIHA MO Kypcy
«Du3nkay Ui CTYyIEHTOB BCEX CIEIUANIbHOCTEHN THEB. U 3a04. popM oOyueHus /
A. A. ITankos. - 'omens: ITTY um. I1. O. Cyxoro, 2012. - 145 c.

((9JI€KTpI/I‘-IeCTBO H Mara€TusmM»
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