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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

OCHOBHO¥ 11e/TbI0 N3YYCHUS yueOHOM TuCIUIUTMHBI «Du3ukay sBisercs popMupoBaHue
y 00y4aromierocsi KOMIETSHIINH JIJIsi TPOU3BOACTBEHHO-TEXHOJIOTHYECKOM IS TEIbHOCTH.

Bunpl nesTenbHOCTH yKa3aHbl Ha TUTYJIE Y4ueOHoro ana (nanpie — YII).

TexHonoruueckas AesITeIbHOCTD:

y4acTHe B COCTaBe KOJUICKTUBA HCIIOTHUTENEH B pa3paboTKe, NCXOAS U3 TPEOOBAaHHI PHIHOYHOMN
KOHBIOHKTYPBI U COBPEMEHHBIX JOCTUKEHHUI HAyKU U TEXHUKHU, MEP 10 COBEPIICHCTBOBAHUIO
CUCTEM YIPABJICHUS HA TPAHCIIOPTE;

y4acTue B COCTaBe KOJIJICKTHBA UCIIOJHUTENEH B pean3alii CTPATEeruy MPEIPHUSITHS 110
JOCTIKEHUIO HanOoIbIeH 3¢ (h)eKTHBHOCTH MPOU3BOACTBA M KauecTBa padoT NPy OpTraHU3aINH

MEPEBO30K MacCaXUPOB, IPY30B, Tpy3o00araxka u Oaraxa;

aHaJIn3 COCTOAHUSA HCﬁCTBYIOMHX CHUCTCM YIIPABJICHUA U YUIaCTHC B COCTABC KOJIJICKTUBA
HUCIIOJTHUTENICH B pa3pa60TKe MepOHpI/IHTI/Iﬁ 110 IMKBHAAIIMHN HCEAOCTATKOB,

y4aCTueC B COCTABC KOJIJICKTUBA HCIIOJIHUTEIICH B opranusanvun pa60T 10 IPOCKTUPOBAHUTIO
METOHOB YIIPABJICHUS

pa3pa60TKa 1 BHCAPCHUC PATMOHAIBHBIX TPAHCIIOPTHO-TCXHOJIOTMYCCKHUX CXEM JOCTABKU
T'PY30B Ha OCHOBC IIPUHIHUIIOB JIOTUCTUKH,

3(1)(1)CKTI/IBH06 HCIIOJIb30BAHHUEC MATCPUAJIbHBIX, (1)I/IHaHCOBBIX " JTIOACKUX PECYPCOB IIpU
IMPOU3BOJACTBC KOHKPCTHBIX pa60T;

obecrnieueHrne Oe30MacCHOCTH MEPEBO30YHOTO MPOIIECcCa B PA3IMYHBIX YCIOBHSIX;
y4acTue B COCTaBe KOJIJIEKTUBA UCIIOJHUTENIEH B pa3pabOTKe U BHEPEHUN CUCTEM 0€30IacHOM
SKCIUTyaTaI[Mi TPAHCTIOPTA U TPAHCIIOPTHOTO O0OPYIOBAHUS M OpPTaHU3AIUU JBIKECHUS

TPAHCIOPTHBIX CPEICTB;

y4acTHE B COCTaBE KOJUICKTUBA MCIIOJIHUTEIICH B KOHTPOJIE 32 COOJIIOICHUEM DKOJIOTHUECKOM
0€30MacHOCTH TPAHCIIOPTHOTO TPOLIECCa;

opraHu3anusa O6CJ'IY)KI/IBaHI/I$I TCXHOJIOTHYCCKOT'O O60py210BaHI/I$[;
BBITIOJTHCHHUC pa60T Io OI[HOI\/'I NN HECKOJIBKUM HpO(l)eCCI/IHM pa60q1/1x.

Jucnunnmna «®Pu3rKa», OTHOCSIIASACA K €CTECTBEHHOHAYUHBIM JTUCIUIUIMHAM, IPEoaaraet
Takxe popMupoBaHue y Oyaymmx 0akaaaBpoB HaBBIKOB M YMEHHH B CIEAYIONINX 00IACTSIX:

- aHaJIn3 Hay‘-IHO-TCXHI/I‘-ICCKOﬁ I/IH(I)OpMaI_II/II/I, OTCYCCTBCHHOTI'O 1 3apy6e>1<Hor0 OIIbITA I10
TEMATUKE NUCCICIOBAHU,

- IPOBEJICHUE BBIYUCIUTEIBHBIX JKCIIEPUMEHTOB C UCIIOJIb30BAHUEM CTAHIAPTHBIX
MPOrPaMMHBIX CPEJCTB C LIEJbIO MOJIyYEeHUsI MaTeMaTHUECKUX MOJIEeH MPoLeccoB U 0ObEKTOB
ABTOMATHU3alluU U YIIPaBJICHUS;



- IOJITOTOBKA JJAHHBIX M COCTaBJIEHUE 0030pOB, pehepaToB, OTYETOB, HAYYHBIX MyOIMKAIUN U
JIOKJIa/I0B Ha HAyYHBIX KOH(PEPEHIMAX U CEMUHAPAX, yYaCTHE BO BHEJPEHUH PE3yIbTaTOB
UCCIIEIOBaHUN U pa3paboTOK.

Nzyuenue kypca oOmieil Gu3nKu B TEXHUUYECKOM YHUBEPCHUTETE 00YCIIOBICHO BO3pacTarolIeit
pOJIbIO (PYHIAaMEHTATIBHBIX HAYK B IOJrOTOBKE MH)KEHEPa. DTO CBSI3aHO C TE€M, YTO BHEJIPEHUE
COBPEMEHHBIX BBICOKUX TEXHOJIOTUM B MPAKTUYECKYIO JIEATEIbHOCTD IIPEANOIAraet
OCHOBATEJIbHOE 3HAKOMCTBO PaOOTHUKOB ¢ (PU3UYECKUMU OCHOBAMH MPOTEKAHUS
COOTBETCTBYIOILIUX MPOIECCOB, C KIACCUUYECKUMH U C HOBEHIIMMHU METOIaMH (PU3HUECKIX
uccienoBanuii. JlaHHbIN Kypc 1aéT BO3MOKHOCTH OyayIuM OakanaBpaM MOJIy4YUTh TpeOyeMble
3HAHUS B 00JIACTH (PU3UKHU, a TAK)KE TPHOOPECTH HABBIKH UX JALHEHIIIETO MOTIOTHCHHSI,
UCTIOJNIB3YS B ATHX IEJIAX Pa3IMYHbIC (B TOM YHCIE — DJIEKTPOHHBIE) HCTOYHUKH WH()OPMAIIUH.
bonee Toro, mporpamMma quctuminHel «dusnka» chopmupoBaHa TakMM 00pa3oM, 4TOOI HE
TOJILKO JIaTh 0OYYaIOMIMMCS TPEeICTaBICHNE 00 OCHOBHBIX pa3zenax (U3NKH, TO3HAKOMHUTD UX C
Haubosee BaKHBIMU SKCIIEPUMEHTAIBHBIMUA U TEOPETUUECKUMU PE3yIbTaTaMH, HO U TPOBECTU
JIEMapKalio MEXAy HAyYHbIM U aHTUHAYYHBIM ITOAXOJ0OM B U3YYEHUH OKPY>KAIOIIEro MUpa.
JucuuminHa yauT 00y4aromuxcsi CTPOUTh MOJENIU IMPOUCXOASIIIUX SBJICHUH U IPOLIECCOB,

MPUBUBAS TIOHUMaHUE TIPUIMHHO-CIICICTBEHHON CBS3H MEXKIY HUMH, PopMHUpYs Y OyayIIuX
OaxanaBpoB MOUIMHHO HAYYHOE MHUPOBO33pEHUE.

®du3nKa co3JaeT YHUBEPCATbHYIO 0a3y s U3ydeHus 001enpodecCuoHaIbHbIX U CIEIUaTbHBIX
JTUCIUILINH, 3aKJIabIBaeT GyHIAMEHT MOCIEIYIOIIEero 00y4eHHus B MarucTparype, aclupaHType.
Omna n1aét 1enpHOE MpeAcTaBleHue 0 (U3MUECKUX 3aKOHAX OKPYKAIOIIET0 MUPA B UX €AHHCTBE
M B3aMMOCB3H, BOOPYIKACT yHalIUXCs H€O6XOI[I/IMI)IMI/I SHaHUAMU IJId PCIICHUA HAYYHO-
TEXHUUYECKUX 3a7a4 B TCOPETHUECKUX U MPUKIIAJIHBIX aCIIEKTaX.

3agaun JUCLUATLIINHEL:
- hopmupoBaHUe y 00yUJaIONUXCS OCHOB €CTECTBEHHOHAYYHOW KapTHHBI MUPA,

- OCBOCHHEC OCHOBHBIX (I)I/BI/I‘ICCKI/IX TCOpHﬁ, MO3BOJIAIOIIUX OIINCATh ABJICHUA B IPUPOAC, U
npeacioB NPUMEHUMOCTH 3TUX TGOpI/Iﬁ AJI pCHICHUA COBPEMCHHBIX U IEPCIICKTUBHBIX
TCXHOJIOTHYCCKHX 3aaay,

- OBJIaJIeHue (pyHJaMEHTAIbHBIMU MPUHIUIIAMHU U METOJJaMU PELICHHS] HAyYHO-TEXHUYECKUX
3aJa4, MpUOOPETEHHE HABBIKOB SKCIIEPHUMEHTAIbHBIX UCCIIEIOBAHUMN U OLIEHKU CTETIEHU
JIOCTOBEPHOCTH IOJy4aeMbIX PE3YJIbTaTOB;

- (hopMupOBaHHME HABBIKOB M0 IPUMEHEHUIO NOJOXKEHUN PyHIaMEHTAIbHONW (PU3HUKH K
TPAMOTHOMY HAyYHOMY AHAJIN3Yy CUTyalH, C KOTOPBIMHU UHXEHEPY NPHUAETCS CTAIKUBATHCA MTPU
CO3JJaHUU HOBOM TEXHUKHU U HOBBIX TEXHOJIOTUH;

- 03HaKOMJIEHHE 00YYaIOIIUXCsl C UCTOPUEH U JIOTUKON pa3BUTHS PU3UKU U OCHOBHBIX €€
OTKPBITHH.

B pe3ynbraTe ocBoeHMS TUCHUIUTMHBI «DPU3KKa» 00yUJaOIUICs T0KEH HAyYUThCS
UCIIOJIb30BaTh 3aKOHBI (PU3UKH B BAXKHEUIIMX MPAKTHUECKUX MPUIOKEHUAX; TO3HAKOMUTHCS C
OCHOBHBIMH (DU3UYECKMMH BETMYMHAMHU, 3HATh UX ONpPEeNIEHUE, CMbICII, CIIOCOOBI M €TUHUIIbI
UX U3MEPEHUs; IPEJICTaBIITh cede PyHIaMeHTalbHbIe (PU3NUYEeCKUe SKCIIEPUMEHTHI U X POJIb B



pa3BuTHU Hayku. Kpome Toro, 00yJaroniuiicst 7o KeH TPHUOOPECTH HABBIKK PAOOTHI C
npubopamMu U 000pyI0BaHHEM COBPEMEHHON (hU3NYECKOM 1TaO0PaTOPUH; HABBIKH
UCTIOJIB30BaHUS PA3IMYHBIX METOJMK (PH3UUECKUX U3MEPEHUH 1 00pabOTKU
HKCIIEPUMEHTANIBHBIX JIaHHBIX; HABBIKH ITPOBEICHUS a/IeKBATHOTO (PU3NYECKOTO
MaTeMaTHYECKOT0 MOJICIIMPOBAHUS, a TAK)KE IPUMEHEHHUS METOI0B (PM3UKO-MATEMATUIECKOTO
aHaJIM3a K PEIICHUI0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHHYECKHX POOIIEM.

®dusnka Kak Hayka o HanboJsee o0IIMX 3aKOHAX MPUPO/IbI B TOW WM MHOHM CTENEHU UMEET
HEINOCPEACTBEHHYIO CBSA3b IPAKTUYECKU CO BCEMU AUCLUIIIIMHAMM, U3Yy4aeMbIMU HA
IPOTSDKEHUH BCEr0 YHUBEPCUTETCKOTO Kypca. B uacTHOCTH, Ha 3aKoHaX (pU3MKH OCHOBaHA
paboTa BCcex COBPEMEHHBIX aBTOMATUYECKUX YCTPOUCTB mepenadn, coopa 1 00paboTKu
uHpopmanuu. IMEHHO IOATOMY B IIPOIIECCE YTSHHS JICKIMA JeNaeTcs yrnop Ha Gpu3nyecKuii
CMBICJI SIBJIEHUH, HAOJII0JJaeMbIX B OKPY’KaIOIIEM MUpE.

2. Mecto yueOHoii JucuMmiiMHbl B cTpyktype OIl BO

VYyeOnas aucuuminuHa "®usuka" otHocutces K 6oky 1 "{ucrumiunel (Moaynu)" u
BXOJIUT B €ro 0Aa30BYIO YaCTh.

3. I[lnanupyembie pe3yJabTaThl 00y4eHUA M0 JUCHHUILINHE (MO1YJ/II0), COOTHECEHHbIE C
IUIAHUPYEMBIMH pe3yJIbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHON NPOrpaMMbl

[Ipouiecc n3yueHus: AUCUUILIMHBI HATIPaBlIeH Ha POPMHUPOBAHUE CIEAYIOLIUX
KOMIIETECHIINN:

OIIK-3 Crniocoben mpuMeHsTh cepy HyHIaMEHTANBHBIX 3HAaHUH (MaTeMaTUYEeCKHUX,
€CTECTBEHHOHAYYHBIX, HHKCHEPHBIX U SKOHOMHYECKHUX ) IS
uACHTUUKAINH, (POPMYITHUPOBAHUS U PEIICHUS TEXHUIECKUX U
TEXHOJIOTNYECKUX MPOOIIeM B 00JIACTH TEXHOJIOTHH, OPraHU3allHH,
TUTAHUPOBAHUSI U YIIPABIICHUS TEXHUYECKOH U KOMMEPUECKOM
IKCIUTyaTalyel TPaHCIIOPTHO-JIOTUCTUYECKUX CHCTEM

4. O01mast TpyA0eMKOCTh JUCHUIIJIMHBI COCTABJISIET
8 3aueTHbIX enuHuIl (288 ak. 4.).
5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[IpenogaBanue qucuUIUIMHBI «DU3NKa» OCYIIECTBISAETCS B POpME JIEKIINH,
71a00paTOPHBIX Pa-00T U MPAKTUUECKUX 3aHATUH.JIeKIIUK TPOBOAATCS B TPaIULIMIOHHON
KJIACCHO-YPOUHOM OpraHu3alnoHHON (opMe, M0 TUILY yIpaBJIeHMs T03HABATEIbHON
JeSTeNIbHOCTBI0 puMepHO Ha 100% sIBIISIOTCS TpaAULIMOHHBIMU KJIACCUUYECKU-TIEKIIMOHHBIMU
(0OBsACHUTETBHO-UILTIOCTPATUBHBIE), U Ha 0% ¢ UCTIOIb30BaHUEM HWHTEPAKTUBHBIX
texHojoruil.Ilpaktnyeckue 3aHATHS U T1aOOpaTOpHbIE pabOTHl OPraHU30BaHbI C
UCIIOJIb30BaHUEM TEXHOJIO-THH pa3BUBaroILero ooyuenus. Becb nmpakrudeckuii u 1abopaTopHbIit
KYpPChI IPOBOJISATCS C UC-TIOJIb30BAaHUEM MHTEPAKTUBHBIX TEXHOJIOTUM, B TOM YHCIE
AIIEKTPOHHBIN (BUPTYaJIbHBIN) IPAKTH-KYM; TEXHOJIOTHI, OCHOBAaHHBIX Ha KOJUIEKTUBHBIX
crioco0ax o0y4yeHHs, a TAK)KEe MCIIOJIb30BaHUEM KOMITbIOTEPHOM TeCTUpyIolei cuctemsl (27
YacOB MHTEPAKTUBHBIX TEXHOJOTUHN — MMpaKTUUYeCKHe 3aHATHs, 0 4acOB MHTEPAKTUBHBIX
TEXHOJIOTHl — 1abopaTopHBIi MpakTUKyM).CamocTosTensHas padora ctyaeHTa (59 yacos)
OpraHM30BaHa C MCIIOJIBb30BAaHUEM TPAJAULIMOH-HBIX BUJIOB Pa0OThI U MHTEPAKTUBHBIX
texuosioruil. K TpamuiinonHubM Bugam paboTel (59 4yacoB) OTHOCATCS paboTa ¢ JIEKIIMOHHBIM
MaTepuaioM, paboTa ¢ yueOHBIMU OCOOUSIMHU, OJITOTOBKA K MOJIYYEHHUIO JIOMYCKa,
BBINOJIHEHUIO U 3alUTE JJAOOPATOPHBIX paboT, pelIeHne 3a/1a4 JOMAIIHEro 3adaHus s
npakTHueckux 3aHsATui. K nHTepakTuBHBIM TexHOJI0rusAM (0 4acoB) OTHOCUTCS OT-paboTKa



OTJENIBHBIX TEM I10 3JIEKTPOHHBIM ITOCOOUAM, MOATOTOBKA K IPOMEXYTOYHBIM KOHTPO-JIIM B
WHTEPAKTUBHOM pPEXUME, UHTEPAKTUBHbBIC KOHCYJIBTALIMY B PEKUME PEAIIbHOIO BPEMEHH,
BBINOJIHEHUE UHAUBUYaIbHOI pabOThI 110 OTAEIbHOM TeMe B MyJIbTUMEIUITHOM
¢dopmare.OnieHKa MOTYyYSHHBIX 3HAHHUH, YMEHHI U HABHIKOB OCHOBaHA Ha MOJYJIbHO-
peittunrosoii cu-crembl PUTM-MUUT. Becs kypc pa3out Ha 17 pa3aenos, NpeacTaBIsOMNX
co0oM JIOrn4Yecky 3aBepIieHHbINH 00bEM yueOHO! nHpopMaruu. POH/bI OLIEHOYHBIX CPECTB
OCBOCHHBIX KOMIIETCH-LIIUH BKJIKOYAIOT KAK BOIIPOCHI TEOPETUYECKOTO XapaKTEPa sl OLICHKU
3HAHWM, TaK U 3aJaHKUs IPAKTUYECKOI0 COIep)KaHus (pellleHre KOHKPETHBIX 3a/1a4, padoTa ¢
JAHHBIMM) /17151 OLICHKH YMe-HUI U HaBBIKOB. TeopeTuyeckue 3HaHus IPOBEPSIIOTCS MIyTEM
NPUMEHEHHS TaKUX OPTaHU3aIlMOH-HBIX ()OPM, KaK MHUBHIyalbHbBIC U TPYIIIOBHIE OMPOCHI,
BBINOJIHEHHE TECTOB C UCIIOIH30BAHNEM KOMITBIOTEPOB MM HA OyMa)KHBIX HOCHTEIISIX. .

6. Conep:kanue JTUCHUILUINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aejiam)

PA3JIE] 1
PA3JIEJT 1. MEXAHUKA

Tema 1.1 [Ipeamer u 3axaun Gu3HKH.

KunemaTtuka: oCHOBHBIE TOHATHS. J[BUKEHHE IO MPSIMOM: CKOPOCTh, YCKOPEHHUE.
KpuBonuneiinoe asuxenue. HopmanbHoe U TaHreHnMaibHOe yeckopenue. Kunematuka
BpAILIATEJIBHOTO JBHKEHUS: YIJIOBAasi CKOPOCTh U YIJIOBOE YCKOPEHUE, UX CBS3b C JIMHEHHOMN
CKOPOCTBIO U YCKOPEHHUEM.

Tema 1.2 MHepunanbHble CUCTEMBI OTCUETA U NIEpBbIN 3ak0H HploTOHA.

Bropoii 3akon HeroTona. Macca, ummynbc, cuia. LIeHTp Macc cUCTEMbI MaTEpUATIBHBIX TOYEK.
VYpaBHeHUE IBUKEHUS MaTepuaibHOM Touku. TpeTuil 3akoH HproToHa. 3aKOH coXpaHeHus
uMITysbca. 3akoH BecemupHoro tsarorenus. CHiibl CONPOTUBIICHUS.

Tewma 1.3 JluHamuka BpamaTeaIbHOTO ABUKECHUSI.

MOoOMEHT cuiibl; MOMEHT UHEPLIMK; MOMEHT nMityibca. Teopema Ll telinepa. OCHOBHOM 3aKOH
JUHAMUKH BPAIaTEeIIbHOTO JBUKEHUS B CIIydae CUCTEMBI TOUEK U B CIIy4ae TBEPIOIO Tea.
3aKOH COXpaHEHHs] MOMEHTa UMITYJIbca. | MPOCKOIIBI.

Tema 1.4 PaGoTa nepeMeHHOM CHIIBI.

MomHocts. Knnernueckas 3Heprus Teja Ipy NocTynaTeabHOM ABMKEHUH. KnHeTndyeckas
SHEpPIHUs Tejla IpH BpamareasHoM ABrxkeHun. [lome cun. KoncepBarusHbie n
HEKOHCEpPBATUBHBIE CUIIbI, IpUMepHL. [loTeHnnanpHas sHeprus. [loTeHnnanbHas sHeprus B
T10JI€ CHJI TSKECTH, OTEHIMAIbHASI SHEPTUs YIIPYTro Ae(OPMUPOBAHHON NMPYKUHBI. 3aKOH
COXpaHEHUs MTOJIHOW MEXaHUYECKON YHEPTUHU B I10JI€ IOTEHIUANBHBIX cuil. [lepBas u BTOpas
KOCMHUYECKHE CKOPOCTU. YTpyrue HanpsokeHus U 1edopManuy B TBEpIoM Tene. 3akoH ['yka.
Monyne FOnra. Koaddumuent [Tyaccona. O0rire cBOHCTBA JKUIKOCTEH U Ta30B.
CranuoHapHO€ Te4eHHE UeallbHOM KUKOCTH. Y paBHEHHE HEPEPHIBHOCTH. Y paBHEHUE
beprymn.



Tema 1.5 [IpuHIUT OTHOCUTEIHHOCTH U MipeoOpazoBanust ["anmmies. DKcriepuMeHTalbHbIC
obocHoBaHus crienuaibHOl Teopun oTHOcuTeNbHOCTH (CTO). IToctynater CTO.
OTHOCHTENBHOCTH OJJHOBPEMEHHOCTHU U IipeoOpazoBanus Jlopenua. CokpalieHne AJIMHbL U
3aMeJUICHHE BPEMEHU B IBIKYILUXCSI CHCTEMaX OTcYeTa. PeIATUBUCTCKAN UMITYJIBC.
B3aumocssi3p maccsl ¥ 3Heprun. CTO u siiepHast SJHepreTuka.

PA3/IEJI 2
PA3JIEJI 2. TEPMOJUHAMUKA U MOJIEKYJISIPHA ST ®U3UKA

Tema 2.1 MonekynsipHas pu3mka.

WneanbHblil ra3. YpaBHEHUE COCTOSHUS UACATBHOTO ra3a. M30X0pHbIid, H300apHBIii,
HU30TEPMUYECKHUH TTponiecchl. PeanbHblii ra3. YpaBHenue Ban-nep-Baanbca.

Tema 2.2 OcHoBHoe ypaBHeHne MKT.

Pacrnipenenenne MakcBeiia MOJIEKYJ HII€aJIbHOIO ra3a 1o ckopoctsm. Onsit IltepHa.
Bapomerpuueckas ¢popmyna. Pacnpenenenne bonpimana. Cpessist [ymnHa CBOOOIHOTO
npobera MoJiekyJ. SIBieHus nepeHoca (TemIonpoBOIHOCTh, U y3Hsl, BHyTPEHHEE TPEHUE)

Tema 2.3 BHyTpeHHss sHEprus ra3a U ee U3MEHEHHUe.

[IepBoe Hauasio TepMOAMHAMUKH. Y paBHeHUEe Maliepa. MoeKyIsIpHO-KMHETUYECKAs TEOPUS
TeII0eMKOCTH. CBsI3b TEIUIOEMKOCTH C YUCIIOM CTENeHel cBOOO bl MOJIEKYJI ra3a.
AnunabatHsiil mpornecc. [lomutponnsie mpoteccsl. [IpeoGpa3zoBanue TEMIOTH B
MexaHudeckyro padoty. TeruoBsle mammubl. L{ukia KapHo 1 ero koagguuueHT nosie3Horo
NEUCTBUS.

Tewma 2.4 DMnupuueckasi TeMIeparypHas IKania.

TepMonnHaMuyeckoe paBHOBECHE U TemnepaTypa. KBasucrarnueckue npouecchbl. Y paBHEHHE
COCTOSIHMS B TepMoinHaMuke. OOpaTumble U HeoOpaTuMebIe rpolecchl. Bropoe Hauano
TepMOJUHAMUKU. DHTponus. CTaTUCTUYECKOE TOJIKOBAHUE YHTPOIIUH.

IIK1 ITo pa3nenam | n 2 BeICTpbIil NMCBMEHHBIN OIIPOC, TECTOBBIE KOHTPOJIH, OLICHKA 32
3aIIUTY JIA0OPATOPHBIX PabOT, OIIEHKA 32 padOTy Ha MPAKTUYECKUX 3aHATUIX. OlleHKa
BeIcTaBisiercs B popmare PUTM-MUUT

PA3JIEN 3
PA3JIEJT 3. DJIEKTPOCTATUKA U TIOCTOSIHHBIN TOK

Tema 3.1 3akon Kynona.

HamnpsixeHHOCTh 35ekTpocTaTnyeckoro nosst. Cunosble TMHUM. [[puHIMO cynepno3uuu.
Teopema ["aycca B uHTETrpasibHOM (POpME U €€ MPUMEHEHHE JIJIS pacueTa dIEKTPUISCKUX



nosiet. Llupkymsiius HanpsKEHHOCTH 3JIEKTpUUecKoro noist. [loreHuan anekTpuyeckoro
1oJis. DKBUNOTEHIIMAIbHBIE TOBEPXHOCTU. CBsI3b HANPSKEHHOCTH M MOTEHLIHAATIA.

Tema 3.2 DnekTpruyeckoe moJie JUIos.

Jlunosas BO BHELIHEM 3JeKTpuueckoM node. [lonspuzannsa quanekTpukoB. OpueHTallMOHHBIN
1 neopMaIMOHHBII MEXaHU3MBI oJIApu3aluu. BekTop anexkrpuueckoro cMerenus. Teopema
[aycca Ju1s1 371€KTPOCTaTHYECKOTO TIOJIS B AMAJICKTPHKE. [IMaeKTprdecKast IPOHUIAeMOCTb
BelIECTBA. DICKTPUIECKOE M0JIC B OJTHOPOTHOM AUDIICKTPUKE. DICKTPETHI U
cerHeTodIeKTpukH. [1be303¢ dexT.

Tema 3.3 [IpoBOAHUKY B 3JIEKTPUUYECKOM TIOJIE.

DneKTpocTaTHuecKas 3amuTa. JJIeKTPOEMKOCTb TPOBOAHUKOB M KOHJEHCATOPOB. DHEPrus
3apsHKEHHOIO IPOBOJAHMKA, KOHJEHCATOPA.

Tema 3.4 Cuna Toka, IJIOTHOCTH TOKA.

Knaccudeckast TeOpHst 3I€KTPOIIPOBOIHOCTH. Y paBHEHUE HETIPEPHIBHOCTH JIJIS TNIOTHOCTH
ToKa. 3akoH OMa 111 OTHOPOJHOI0 Y4acTKa LEeNU. DJIEKTPUUECKOE COIIPOTHBIICHHE.
CoennHeHne IPOBOAHUKOB.

Tema 3.5 3akon Oma B quddepeHnuansHon Gopme.

3akoH [xoyns-Jlenua. 3akon Bunemana-®panna. D1eKTpoABHKYILAs CUJIa HICTOYHUKA TOKA.
3akon Oma a1t HeogHOpoAHOTO yuacTka nenu. [IpaBuna Kupxroda. Dnekrpuueckuii ToK B

BaKyyMe.

PA3JIET 4
PA3JIEJ 4. MATHETU3M

Tema 4.1 MarauTHoeE IOJIe HOCTOSHHBIX MAarHUTOB U IMPOBOJHUKOB C TOKOM.

3akoH Amrnepa. BekTop MarHUTHOM HHAYKIIMK. MarHuTHOE B3aUMOAEHCTBUE MOCTOSIHHBIX
TokoB. Cuina Jlopenua. Oddext Xosmna. [{uknorpon. 3akon buo-Caapa-Jlanaca. Teopema o
LUPKYJIALNAN BEKTOpa MAarHUTHON MHYKIIMU, IPUMEPBI IPUMEHEHUs1 TeopeMbl. Buxpesoit
XapakTep MarHUTHBIX MOJIEH.

Tema 4.2 MarauTHbIi IIOTOK.

TeopeMa Faycca JJIs MAarauTHOT'O ITOJIA. Pabora mo NEpCMCIICHUIO ITPOBOJJHUKA C TOKOM B
MarHuTHOM I1oye. PaMka ¢ TokoM B OOJHOPOJHOU U HEOAHOPOJAHOM MArHMTHOM I10JISAX.
MarauTHoe noje ¥ MarHUTHBIH HHHOHLHBIﬁ MOMCHT KpYIroBOI'o TOKa. Hamarauuenue
MAar"o€THuKoOB. HaHpH}KeHHOCTB MarHuTHOTO moJs1. MarHuTHas IMPOHUIACMOCTD.
KHaCCI/I(I)I/IKaI_II/ISI MAarac€TuKoOB.

Tema 4.3 SIBneHue 37€KTPOMarHUTHOW UHIYKIUU.



IIpaBuiio Jlenna. 3akon ®apazes 31eKTpOMarHUTHOM MHIYKIMHU. BuxpeBble TOKHM (TOKU
®dyko). CamonHayknus. THIYKTUBHOCTH COJIeHOUAA. SIBJIeHNE B3aMMHOW MHIYKIIHH.
Tpancdopmarop. Dueprus MmarHuTHOTO noJisi. Cuctema ypaBHeHUi MakcBea B
MHTETpajIbHON GopMe U Ppu3nUecKuil CMbICT BXOJAIINX B HEE YpaBHEHUH. DIeKTPOMarHUTHOE
oJie

I1K2 ITo pa3nenam 3 u 4 BeicTpblil TUCBMEHHBIN OIIPOC, TECTOBBIE KOHTPOJIH, OLIEHKA 32
3alUTy Ja00paTOPHBIX PabOT, OLIEHKA 3a padoTy Ha MPAKTUYECKUX 3aHATUAX. OleHKa
BbIcTaBisiercs B popmare PUTM-MUN

PA3JIET S
PA3JIEJI 5. KOJIEBAHUSI 1 BOJIHBL OITTUKA

Tema 5.1 [lepuoauueckue mpoLEcCHl.

I"apmonnueckue konebanus. MasTHUKH. Y paBHEHHE KOJEOaHUM U €ro pelieHrne. AMIUINTY/IA,
yactoTa u (aza konebanus. Jueprus kojedanuit. CBoOoaHBIE KOJIeOaHHs B KOHTYpe Oe3
aKTUBHOTO CONPOTHBIICHHS. DHEprust Konebanuid. [I[pumeps! koiebaTenbHbIX ABHKECHUN
pasnuuHoi Gpusndeckoii mpupoasl. CBOOOAHBIE 3aTyXarolue Konedanus. XapakTepUCTHKU
3aTyXaroumx KoJeOaHuu.

Tema 5.2 Boinyxxnennsie konebanus. Pezonasc.

MexaHn4ecKue u 3JIeKTpUIecKre aBTOKoIebaTenbHble cucteMbl. CloxkeHne KoeOaHui
(Ouenwms, ¢purypsr JInccaxy). AHaIU3 U CUHTE3 KOJIeOaHM, TOHATHE O CIIEKTPE KOJICOaHUH.
CBs3aHHbIE KOJI€OaHNUS.

Tema 5.3 BonHoBoe nBukenue. [1nockas rapmonnueckasi BOJIHbI. J[JInHA BOJIHBI, BOJTHOBOE
4yucIo, (ha3oBasi CKOPOCTh. Y paBHEHUE BOJIHBL. OJTHOMEPHOE BOJTHOBOE YpaBHEHHUE. YTIPYrHe
BOJIHBI B Ta3axX XKUJKOCTSIX U TBEPJBIX TeNax. DIeMeHThl akycTHKU. D dekt Jomnepa

Tema 5.4 CnenctBust U3 ypaBHEHUI MakcBea.

9HeKTpOMaFHI/ITHHC BOJIHEL. OTIBITHI Fepua. [Ikama SJICKTPOMArHUTHBIX BOJIH. CKOpOCTB,
OHEPTrUsA, MTHTCHCUBHOCTDH SHCKTPOMaFHHTHOfI BOJHEL [IOTOK IIOTHOCTH OHCPTHU BOJIHBIL.

Tema 5.5 UnTtepdepentus BoiaH. CTOSYNE BOJHEI.

Wutepdepennus ceera. OnbiT FOHTa. MHTEpdepomerp Maiikenscona. aTepdepeHiys B
TOHKUX IJIeHKax. [Ipumenenne natepdepeHium.

Tewma 5.6 ITpunnun I'rolirenca-®penens.

Meton 308 @penens. Audpakuus Openens Ha npocTedmux nperpanax. Judpaxmus



®paynrodepa Ha ogHOM 1 ABYX mensix. [udpaknuonnas pemerka. ['omorpadus. Judpakmms
PEHTI€HOBCKHUX JIy4el Ha KPUCTAJUINYECKON PEIIETKE.

Tema 5.7 @opMa U cTENEHb NOIAPU3ALUA MOHOXPOMATHYECKUX BOJIH.

[TonydyeHue u aHanu3 TMHEWHO-TIOISPU30BAHHOTO CBETA. 3aKOHbI bprocTepa, Maitoca.
Jluneiinoe nynyuenpenomiienue. [IpoxoxkaeHne cBeta yepes3 JuHEHHbIe (pa30BbIe
m1acTUHKU. VlckyccTBEeHHas ontudeckas aHusorpomnusa. @oroynpyrocts. Bpaienue
IJIOCKOCTH MOJSIpU3alMU. DJISKTPOONTUYECKUE U MarHuToonTHuueckue 3¢ dextol. Kuakue
KpUCTAJLJIBL.

IIK1 ITo pa3neny 5 BbIcTphIif IHCEMEHHBIN OIPOC, TECTOBBIE KOHTPOJIU, OLIEHKA 32 3aLUTY
1a00paTOpHBIX PabOT, OLIEHKA 3a pad0Ty Ha MPAKTUYECKUX 3aHATUAX. OIleHKa BBICTABIISIETCS B
dbopmare PUTM-MUU

Tema 5.8 lucnepcust ceeta. @azoBast u rpynmnoBasi CKOpocTH BoJiH. [lornomienue u paccesHue
CBeTa.

PA3JIET 6
PA3JIEJT 6. KBAHTOBAS ®U3UKA

Tema 6.1 TerioBoe U3JIy4eHUE U IFOMUHECLICHITHSI.

CrnexTpasbHble XapaKTEPUCTHKH TEIUIOBOro n3inydeHus. 3akonsl Kupxroda, Credana-
Bbonbimana u 3akoH cmemienus Buna. A6contotHo yepHoe Teno. @opmyna Penes-/xuHca u
«yneTpaduoneToBas katactpodar. 'mnoresza kBantoB. ®opmyna [Inanka. KBanroBoe
00BSICHEHUE 3aKOHOB TEIUIOBOT'O U3Ty4EHHUS.

Tema 6.2 Buemnuii poroaddexr, ypaBHeHne DiHIITEHHA.

Nwmnynee dpotona. Iddext Komnrona. [laBnenue cera. KopnyckynspHO-BOIHOBOM qyaan3m
cBeTa. DMITMPUUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. @opmyna bansmepa. Moaenb

atoMa Tomcona. OnbiTel Pezepdopra no paccesHuto anbda-dyacTull. SJaepHas MoJenb aToma.
Teopust aroma Bosiopoaa no bopy.

Tewma 6.3 T'unoresa ne bpoiimns.

OmnbiThl J3BUCCOHA 1 [IkepMmepa. Judpakuus Mukpodactuil. [TpuHun HeonpeneneHHOCTH
I'eitzenOepra. BomHoBas GyHKIMS, €€ CTAaTUCTUUECKUI CMBICT U YCIIOBHUS, KOTOPHIM OHA
JIOJDKHA yIOBIETBOPATH. Y paBHeHue llIpenunrepa.

Tema 6.4 KBaHTOBas 4acTHlla B OTHOMEPHON IMOTEHIIMAJIBHOM SIME.

OnHOMEpHBIN MOTeHIUANBHBINA TTOpor U 6apbep. TyHHenbHbIH 3G dexT. KBaHTOBBIH
TFapMOHHYECKHUI OCHIIIIATOP.

Tewma 6.5 Craumonapuoe ypaBuenue llpenunrepa mis atoma Bogoposa.



BonHoBbIe pyHKIIMM U KBaHTOBBIC yncia. [IpaBuna oTOopa Jy1sl KBaHTOBBIX Mepexoa0B. OmbIT
[lrepna u I'epnaxa. Dpdekr 3eemana. [Tpunun [laymm. [Tepuoandeckas Tadbiuia
3JIEMEHTOB.

Tema 6.6 DneMEeHTHI KBAHTOBOW CTaTUCTUKU: (DEPMUOHBI, OO30HHI.

30HHAast KOHIENHUs TBEPABIX Tell. MeTallibl, TUAICKTPUKHU, TIOITYIIPOBOAHUKH (COOCTBEHHBIE U
IIPUMECHBIE). DIEKTPUUECKUE CBOMCTBA TBEPABIX TENI: 3aBUCUMOCTD 3JIEKTPONPOBOAHOCTH OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

I1K2 ITo pa3neny 6 BbICTphIif IHCEMEHHBIN OIPOC, TECTOBBIE KOHTPOJIU, OLIEHKA 32 3aLUTy
1a00paTOPHBIX PabOT, YCTHBIM ONpoc, OLeHKa 3a padoTy Ha MPAKTUYECKUX 3aHATUAX. OLeHKa
BbIcTaBiisgercs B popmare PUTM-MUUT

Tema 6.7 @oTONPOBOAUMOCTD, TIOMUHECIIEHIIMS TBEPABIX Teld. CIIOHTAaHHOE U
UHAYLHMPOBaHHOE U3nydeHrne. OcoOeHHOCTH Ja3epHOoro n3inydyeHus. OCHOBHbBIE TUIIBI J1a3€pOB
U UX [IPUMEHEHUE.

PA3JIET 7
PA3JIEJT 7. DU3UKA. ATOMHOTO SIJIPA. DJIEMEHTAPHBIE YACTHULIBI

Tema 7.1 CocTaB aTOMHOTO sipa.

XapaKTEepUCTUKH s/Ipa: 3apsi, Macca, SHEPrUs CBSA3U HYKIOHOB. PainoakTuBHOCTE. Buasl u
3aKOHBI PAJMOAKTUBHOTO U3JIYYCHUS. SIIepHbIe peakiiny. 3aKOHbI COXPAHEHHS B SIEPHBIX
peakuusx. [enenue saep. Cunres siaep. [erekrupoBanue saepHbix uznydenuil. [lonstue o
JIO3UMETPUU U 3AILHTE.

Tema 7.2 OcHOBHBIE KJIACChI JIEMEHTAPHBIX YaCTHII.

YacTuipbl 1 aHTHYACTULBI. KBapKH, JTENTOHBI, YaCTULIBI — IEPEHOCYUKH B3aUMOACHCTBUM.
Bunsl pyngameHTanbHBIX B3auMoAecTBUNA. DBomoMs Beenennoit u 38E3.

OK3AMEH



