MUHHUCTEPCTBO TPAHCIIOPTA POCCUVICKOM ®EJEPAIIANA

OEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHUA

«POCCUMCKUHA YHUBEPCUTET TPAHCIIOPTA»

Kadenpa «Duzunka

AHHOTAIIYS K PABOYEH IMTPOI'PAMME JIUCLUITIJIMHBI

«DU3NKa»
Hanpasnenue moaroToBKu: 26.03.01 — YupasneHnue BOAHBIM TPaHCIIOPTOM U
ruaporpadguyeckoe o6ecredeHne Cy10X0ICTBa
[Tpodunb: YnpaiieHHE TPAHCTIOPTHBIMU CUCTEMaMH U
JIOTUCTUYECKUM CEPBHCOM Ha BOJIHOM TPaHCIIOPTE
KBanuduxanus BeIMyCKHUKA! bakanasp
dopma 00ydeHHS: 3a04Has

I'ox Hauaa HOATOTOBKH 2020




1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

OcHOBHOH 11eJbI0 U3yYeHHs yueOHOM quctuiuinabl «Pu3nkay sBiseTcs GopMupoBaHe
y oOyuaronierocs KOMIETEeHIMH 1J1s IPOU3BOACTBEHHO-TEXHOJIOTMYECKOM, pacyeTHO-
MIPOEKTHOM,
IKCIIEPUMEHTABHO-UCCIIEI0BATENILCKON U OPraHN3aIMOHHO-YIIPABICHYECKOH e TeTbHOCTH.
ITpon3BOICTBEHHO-TEXHOJIOTHYECKAs AEATEIbHOCTD:
- Opranuzanus padboT M0 MPUEMKE U CKJIAJHMPOBAHUIO MaTePHAIOB, KOHCTPYKIHUHL, 11O
palMOHATILHOMY UCIOIb30BAHUIO CTPOUTENBHBIX MAIIMH, JHEPTeTHYECKUX YCTAaHOBOK,
TPAHCHOPTHBIX CPEACTB, TEXHOJIOIMYECKON OCHACTKH;
- BBITMIOJIHEHUE MOHTaXa CTPOUTEIHHOIO 000PYA0BaHUS, B COOTBETCTBUH C IPOCKTOM
IPOM3BOJICTBA paboT, pabOYMMHU YepTexkaMU, TPEOOBAHUSIMHU HOPMATUBHBIX JTIOKYMEHTOB;
- IPOBOJIUTH UCIIBITAHUE U HAJAJKy 000pYA0BaHMS.
PacueTHO-TIpOEKTHAS AEATEIBHOCTD:
- CaMOCTOATEJIbHOE TPUOOpeTeHNe HEOOXOAMMBIX 3HAaHUH U3 Pa3HbIX HICTOUHUKOB,;
- YMEHHUE HCIOIb30BaTh MPUOOPETEHHBIC 3HAHUS JJIs1 PEIICHUS TI03HABATEIbHBIX U
NPaKTUYECKHX 33/1a4;
- IpuoOpeTeHne KOMMYHUKATUBHBIX YMEHUH, pa0oTas B pa3InUHbIX IpyIIax;
- pa3BUTHE CHCTEMHOT'O MBIIIJICHHS,
- 00paboTKa Pe3yIbTaTOB HKCIEPUMEHTAIBHBIX UCCIIEIOBAHHIA C TIPUMEHEHUEM COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTUN M TEXHUYECKUX CPEJICTB;
DKcIepUMEHTATbHO-UCCIIeI0BATEIbCKAS e TETbHOCTh!
- yyacTue B paboTax IO OpraHU3alUK U IPOBEIEHHUIO SKCIIEPUMEHTOB Ha JeHCTBYIOIUX
00BEKTAaX 110 33/1aHHON METO/IUKE;
- pa3BUTHE UCCIIEIOBATEIBCKUX YMEHHH, TAKMX KaK BBIABICHHE TPOOIEMBI, cOOp HH(pOpMAIIHH,
aHaJu3, IOCTPOECHUE TUIOTE3, 0000IICHHE;
- OpraHu3aIKs 3AIUTH 00BEKTOB HHTEIUICKTYAIBHON COOCTBEHHOCTH U PE3yJIbTaTOB
UCCIIEIOBaHUM U pa3pabOTOK KaKk KOMMEPUYECKON TailHbI IPEITPUSITHSL.
OpraHu3anroHHO-yIpaBiIeHYecKas AesITeIbHOCTD:
- KOHTPOJIUPOBATH TEXHOJOTHUECKYIO MOCIIEIOBATEILHOCTH MMPOU3BOACTBA pabOT, COOIOIEHHUE
TpeOOBaHUI OXpaHbl TPYy/Ja, TEXHUKU 0€30MaCHOCTH U 3aIUThl OKPYXKArOIEel Cpe/ibl;
- OKCIUTYaTUPOBATh 0O0PYI0BaHHE MIPOMBIIIJICHHBIX U IPAXKAAHCKUX 3/1aHUH C yIeTOM
HHEProcOEperaroIuX TEXHOIOTHIA,
- YUTATh U BBINOJIHATH pabodne yepTexu 000py10BaHUs, PACCUUTHIBATH OCHOBHBIE TEXHUKO-
HYKOHOMHYECKHUE MTOKA3aTENH IEATEILHOCTH M OIICHUBATh UX () (HEKTUBHOCTB.

B paboueii mporpamme o «®u3nke» 3a105Ke€Hbl OCHOBBI (POPMUPOBAHUS Y OyAyILIUX
OaxanaBpoB MOJX0/a K PEHICHUIO MPOPECCUOHANBHBIX 3a/1a4, OPUEHTUPOBAHHBIX Ha
NPUKIAJAHON BU (BUABI) MPO(hECCHOHATLHOMN IeATEIbHOCTH KaK OCHOBHOM, UTO peau3yercs Ha
OCHOBE COBPEMEHHBIX 3HAaHUH (DyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH, a TAKXKE
€CTECTBEHHOHAYYHBIX IPEJCTABICHUN O MaTepUH, ABUKEHUH U (YyHIaMEHTAIbHBIX
B3aMMOJECHCTBUAX.

Jucnummaa «®u3nKay, OTHOCSAIIASACS K €CTeCTBEHHOHAYYHBIM JUCIUTUTHHAM, MTPEIoaraet
Takxe popMupoBaHue y Oyaynmx 6akagaBpoB HABBIKOB U YMEHHH B CIEAYIOLINX O0JIACTSIX:

- aHAJTM3 HAYYHO-TEXHUUYECKON MH(POPMAIINH, OTE€YECTBEHHOTO U 3apy0eKHOTO OTBITA IO
TEMaTHUKE UCCIICTOBAHHS,

- IPOBE/ICHUE BHIYUCIUTEIBHBIX IKCIIEPUMEHTOB € HUCIIOJIb30BAaHUEM CTaHIAPTHBIX
MPOTPAMMHBIX CPEJICTB C IEJBIO MOYUSHHS] MAaTEMaTHIECKUX MOJETIeH MPOIeCCOB U 00BEKTOB
aBTOMATH3allMM U YIPABJICHHUS;

- IOJITOTOBKA JJAHHBIX M COCTaBJIEHUE 0030pOB, pehepaToB, OTYETOB, HAYYHBIX MyOIMKAUN U



JIOKJIA/IOB Ha HAYYHBIX KOH(PEPEHIUIX U CEMUHAPAX, YYaCTHE BO BHEJPEHUH PE3yIbTaTOB
UCCIIeIOBaHUN U pa3paboToK.

N3ydenue kypca oOmmeil pU3MKK B TEXHUYECKOM YHHBEPCUTETE 00YCIOBIEHO BO3PACTAIOIIEH
pOJIbIO (PyHIAMEHTAIBHBIX HAyK B OJArOTOBKE OakaaBpa. DTO CBSI3aHO C TEM, UTO BHEIPEHUE
COBPEMEHHBIX BBICOKMX TEXHOJIOIMH B IPAKTUYECKYIO HHKEHEPHYIO 1€ATEIbHOCTb
IpEeoiIaraeT OCHOBATEIbHOE 3HAKOMCTBO PAOOTHUKOB € (PU3NUECKUMHU OCHOBAMU MPOTEKAHUS
COOTBETCTBYIOLUX IPOLECCOB, C KIACCUUYECKUMU U C HOBEHIIMMHU METOIaMH (PU3MUECKUX
uccnenoBanuii. JJaHHbINH Kypc JaéT BO3MOXKHOCTH OyTyIM OakaiaBpaM MOJy4UTh TpeOyeMble
3HaHUS B 00J1aCTH (PU3MKH, a TAaKXKe MPUOOPECTH HABBIKU MX JAJTbHEUIIETO MOMOIHEHHS,
UCIIONB3YS B 3TUX LEJAX pa3iIvyHble (B TOM YHUCIIE — 3JIEKTPOHHbIE) HCTOUHUKU HH(DOpMaIUH.
Bonee Toro, mporpamma aucuuiuinabl «Pusnka» copMupoBaHa TakuM 00pazom, YTOObI HE
TOJILKO JIaTh CTYJEHTaM IpeACTaBlIeHNuEe 00 OCHOBHBIX pazzenax (GU3NKH, T03HAKOMUTH UX C
Han0oJiee BaKHBIMU SKCIIEPUMEHTAIbHBIMU U TEOPETUYECKUMU PE3yJIbTaTaMU, HO U IPOBECTH
JeMapKaliio MEX/y Hay4YHbIM U aHTUHAYYHBIM IIOJIXOJIOM B U3YYEHHH OKPYXKAIOIIEro MUpa.
JlMcuuIuivHa y4uT CTYI€HTOB CTPOUTH MOJIENIU MPOUCXOSAIIUX SBJICHUN U ITPOLIECCOB,
NPUBHBasi IOHUMAaHNUE PUIUHHO-CIICICTBEHHOM CBS3H MEXY HUMH, GOPMHUPYS Yy Oy TyIIHX
0axaaBpOB MOAJMHHO HAYYHOE MUPOBO33PEHUE.

Kpome toro, pusuka co3naer yHuBepcalbHy0 0a3y /i U3ydeHus o0enpodeccuoHaIbHbIX U
CHENHATBHBIX AUCIUILINH, 3aKJIabIBAaeT (DYHIAMEHT MOCIEIYIOMEro 00yIeHusI B MarucTparype,
acniupantype. OHa 1aéT LenbHOe MpeICTaBlIeHHe 0 (PU3MUECKUX 3aKOHAX OKPYXKArOIero Mupa B
UX €MHCTBE U B3aHUMOCBSI3H, BOOPY)KaeT 0akanaBpoB HEOOXOAMMBIMU 3HAHUSMHU Ul PELICHUS
HAy4YHO-TEXHUUYECKUX 33/1a4 B TEOPETUUECKUX U NMPHUKJIAJHBIX aCIIEKTaX.

3aauy JUCIUIUINHBIL:

- (hpopmHpoBaHUE Y CTYZEHTOB OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUPAa,

- OCBOEHHME OCHOBHBIX (DU3NYECKHX TEOPUH, MO3BOJISIOIINX ONKMCATh SIBIEHUS B IPUPOJIE, U
IIPEAEIIOB IPUMEHUMOCTH 3TUX TEOPHUM JUJISl PEIICHNs COBPEMEHHBIX U IEPCIEKTUBHBIX
TEXHOJIOTMYECKUX 3a7a4;

- OBJIQICHUE (PYHAAMEHTAIbHBIMU MPUHIMIIAMU U METO/IaMU PEIICHUS] HAyYHO-TEXHUYECKHX
3a/1a4, MPUOOPETEHNE HABBIKOB SKCIIEPUMEHTAIIBHBIX UCCIIEJOBAHUN U OLIEHKH CTENIEHU
JIOCTOBEPHOCTH IOJIy4a€MBIX PE3YJILTATOB;

- (hopMUpOBaHME HABBIKOB 110 IPUMEHEHHUIO MOJOXKEHUH PyHIaMEHTaIbHON (DU3UKHU K
rPaMOTHOMY Hay4HOMY aHAJIU3y CUTYyallUi, C KOTOPBIMU OaKkaiaBpy NpUAETCS CTAIKUBATHCS
IIPU CO3JaHUU HOBOW TEXHUKH U HOBBIX TEXHOJIOTH;

- 03HaKOMJIEHHME CTYJIEHTOB C UCTOPUEN U JIOTUKOMN pa3BUTHSI (PU3UKU U OCHOBHBIX €€ OTKPBITHH.

B pe3ynbrate ocBoeHUs TUCHUIINHBI «DU3KKa» CTYIEHT TOJKEH HAyYUThCS HCIIOJIb30BaTh
3aKOHBI (PU3UKU B BAKHEHITNX MPAKTUIECKUX MTPHIIOKEHHSX; TO3HAKOMHUTHCS C OCHOBHBIMHU
($U3NUEeCKUMU BETMUMHAMHU, 3HATh UX ONpEeNeHUEe, CMBICI, CIIOCOOBI U €IMHUIIBI UX
U3MEpPEHUs; IPEICTaBIATh ce0e PyHAaMeHTabHbIe (PU3NUECKUE SKCIIEPUMEHTHI U UX POJIb B
pa3BuUTHH Hayku. Kpome Toro, CTyIeHT TOJKeH TPpHOOpECTH HaBBIKK pabOTHI C TprOOpamMu 1
000pyIOBaHUEM COBPEMEHHOMN (U3NUECKOM Ja00opaTOpun; HABBIKKA UCTIONIb30BaHUS Pa3IMYHBIX
METOAMK (PU3HUECKUX U3MEPEHUI U 00pa0OTKH IKCTIEPUMEHTAIBHBIX TaHHBIX; HABBIKH
MPOBEICHUS aJIEKBATHOTO (PU3UIECKOTO U MATEMaTHIECKOTO MOJISIIUPOBAHUS, & TAKKE
NPUMEHEHUS METOA0B (PM3UKO-MATEMATHUECKOTO aHAIN3a K PEILICHUIO KOHKPETHBIX
€CTeCTBEHHOHAYYHBIX U TEXHHYECKHUX TPOOIEeM.

dusmka, Kak Hayka 0 HanboJsee o0IIMX 3aKOHAX MPUPO/IbI B TOM MM UHOW CTETIEHU UMEeT
HEMOCPEACTBEHHYIO CBA3b MPAKTUYECKH CO BCEMU IUCIHUITIMHAMU, U3y4aeMbIMU Ha
NPOTSDKEHUH BCETO HHCTUTYTCKOTO Kypca. B yacTHOCTH, Ha 3aKOHAX (PH3MKU OCHOBaHa paboTa
BCEX COBPEMEHHBIX aBTOMATUYECKHX YCTPOUCTB Nepeaayn, coopa u 00paboTku nH(opMaIum.



VIMeHHO M03TOMY B IPOLIECCE YTSHUS JIGKLIUH JIeTaeTCs yIop Ha GU3NUECKUN CMBICI SIBICHUH,
HaOJII01aeMBIX B OKPY>KAIOLLIEM MUDE.

2. Mecto yueOHoii JucuMmiiMHbl B cTpykrype OII BO

YueOunas aucuumuinHa "@u3uka" otHocutes kK 0oky 1 "ucuurmnuasl (Mogyn)" u
BXOJIUT B €ro 0a30BYIO YacCTh.

3. Ilnanupyemble pe3yJibTaThbl 00y4eHHs N0 JUCHHUIINHE (MOAYJII0), COOTHECEHHBIE €
IUIAHUPYEMBIMH pe3yJIbTaTaAMHU 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

[Ipouiecc n3yueHus: AUCIUILTMHBI HATIPaBIIeH Ha POPMHUPOBAHUE CIIETYIONTUX
KOMIIETECHIINH:

OIIK-3 Croco0eH UCIOIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX HCIHILUINH
B IpOo(eCCHOHATILHON IEATEIILHOCTH

4. O01mas TpyA0eMKOCTh JUCHHUILJIMHBI COCTABJISIET
5 3averHbix eauauIl (180 ak. 4.).
5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH

[IpenogaBanue qucHuIUIMHBL «PU3MKa» OCYIIECTBIsAETCS B hopMe JIEKIIHiA,
1a00paTOPHBIX padOT U MPAKTUUECKUX 3aHATUN.JICKIIMK TPOBOAATCS B TPAIUIITMOHHOM KIIACCHO-
YPOUHOH OpraHu3allMOHHON (hopMe, IO TUITY YIPaBIECHUS O3HABATEIBLHOM NEATEIIbHOCTHIO Ha
100 % sBNAIOTCS TPaAULIMOHHBIMU KJIACCHUYECKU-TEKIIUOHHBIMU (00BICHUTEIBHO-
WuIrocTpatuBHbIe).JlJabopaTopHbIe pabOThl OPraHU30BaHBI C UCIIOIH30BAHUEM TEXHOJIOTHI
pa3BuBaroiero ooyuenus.Jlaboparopusie padboTsl (36 4acoB B IEPBOM CEMECTPE) MPOBOISTCS C
HCIOJIb30BaHNEM MHTEPAKTUBHBIX TEXHOJIOTHIA: TIPH MOATOTOBKE K 3aIIUTE PadOT KasKI0TO
LMKJIa IPENo/iaBaTelb OPraHU3yeT JUCKYCCHIO IO 00CYKIEHUIO TEOPETUUECKOr0 MaTepuaia
n1abopaTopHbIX paboT, a, IIaBHOE — MO OOCYKACHHUIO Pe3y/IbTaTOB BHIMIOJTHEHUS U pacuéTa
norpemHocted. [lnan o0cyxaaemMbIx BOIPOCOB MPUBEIEH B CIIUCKE KOHTPOJIbHBIX BOIIPOCOB B
KOHIIE METOJAMYECKUX YKa3aHUM K Kax0i TabopaTopHoi padote. Jlamee BO Bpems 3alUThI
n1abopaTopHOI paboThI (MK LIKUKIIA JTA0OPATOPHBIX PadOT, 00BEAMHEHHBIX €AMHON TEMATUKOMN )
OTBET KaXJ0ro cTyAeHTa oueHnBaercs no cucreMe PUTM-MUUT. [Ipu BInOTHEHUN
n1abopaToOpHBIX paboT UCIIONB3YeTCsl BUPTYalIbHbBIN MpakTHKyM.CaMocTosTenbHas paboTa
CTYJI€HTa OPraHU30BaHa C UCIIOJIb30BAHUEM TPAIUIIMOHHBIX BUIOB pa0boThl. K TpaauinoHHbIM
BHJIaM paboThI (17 4acoB B MEpBOM CEMECTPE) OTHOCATCS paboTa C JICKIIMOHHBIM MAaTepUaJIOM,
paboTa ¢ yueOHbIMU TOCOOHMSIMH, TOATOTOBKA K MOTYYESHHIO I0MYCKA, BHITTOJHEHUIO U 3aIIUTe
nmabopaTopHbIX paboT. OlIeHKa MOJIYYeHHBIX 3HAHUM, YMEHUW U HAaBBIKOB OCHOBAHA Ha
MOYJIbHO-peUTHHTOBOM cucteMbl PUTM-MUUT. ®oHbI OLIEHOUHBIX CPEACTB OCBOCHHBIX
KOMIIETEHIIMI BKIIFOUAIOT BOIIPOCHI TEOPETUUECKOT0 XapakTepa AJis OLEHKH 3HAaHUMH.
Teopernueckne 3HAHUS MTPOBEPSIFOTCS MyTEM IPUMEHEHUS TAKKX OPTaHU3aIIMOHHBIX (OpM, KaK
WHJUBU]lyaJIbHbIE U TPYIIIOBBIE OMPOCHI, COBMECTHBIN MOUCK pellIeHrs (METO MO3TOBOI'O
HITypMa, HAalIPUMED), BBIIIOJIHEHUE TECTOB C UCIOJIb30BAHUEM KOMITBIOTEPOB. .

6. Conep:kanue TUCHUILUINHBI (MOAYJIs1), CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jesiaM)

PA3JIET 1
MEXAHUKA

Tema 1: Ilpenmer u 3a1auu GUBKKH.




KunemaTuka: oCHOBHbIE MOHSTHS. JIBH>KEHHE 110 IPSIMO: CKOPOCTh, YCKOPEHHUE.
Kpuonuneiinoe nsumxenue. HopmanbHoe U TaHreHIMabHOE ycKopeHue. KunemaTtuka
BpamaTCJIbHOI'O ABUXKCHUSA: YIJIOBasd CKOPOCTb U YTJIOBOC YCKOPCHHUE, NX CBA3Lb C JIMHEHHOM
CKOPOCTBIO U YCKOPEHHUEM.

PA3JIEJ 2
PA3AEJI 2. TEPMOJVMHAMUKA U MOJIEKYJISAPHAS ®U3UKA

PA3JIEJI 3
PA3JIEJI 3. DJIEKTPOCTATHUKA Y TIOCTOSIHHBIN TOK

Tema 9: 3akon Kyrnona.

HanpspkeHHOCTb 31eKTpocTaTnyeckoro nojis. CuioBslie TuHUH. [IpUHIMT cyneprno3uium.
Teopema I"aycca B uHTETpalIbHOM (OopMe B €€ IPUMEHEHUE JIJIS pacyeTa dICKTPUUSCKUX MOJICH.
Hupkynsus HaNpsH>KEHHOCTH AIIEKTpUYeckoro mous. [loTeHuan sJ1eKTpuieckoro noJsl.
3KBI/IHOTCHHI/I8,JII>HI)IG IIOBCPXHOCTH. CBs3b HaHpiDKéHHOCTI/I U II0TCHIKaJjIa.

Tema 11: [IpoBOJHUKY B 2JIEKTPUUYECKOM I1OJIE.

DneKTpocTaTHUecKas 3aluTa. DIEKTPOEMKOCTb IPOBOAHUKOB U KOHJEHCATOPOB. DHEPTUs
3apsKEHHOT0 IIPOBOJHMKA, KOHJIEHCATOpa

PA3JIE 4
PA3IEJT 4 MATHETU3M

Tema 13: MarauTHOE MOJIC TOCTOSHHBIX MAarHUTOB M IMPOBOJHUKOB C TOKOM.

3akoH Amriepa. Bektop MarHuTHON MHAYKIIMKA. MarHuTHOE B3aUMOJICHCTBHE TTOCTOSTHHBIX
tokoB. Cuna Jlopenna. ddexr Xomna. [{uknorpon. 3akon buo-Casapa-Jlannaca. Teopema o
LHUPKYJSIUY BEKTOPAa MarHUTHOW MHIYKIIHH, IIPUMEPBI IPUMEHEHNs TeopeMbl. BuxpeBoi
XaOpAaKTEp MATHUTHBIX ITOJIEH.

Tema 14: MarauTHbIi TOTOK.

Teopema ["aycca 1t MarHuTHOTO ToJ1s1. PaboTa 1o nepeMerieHuto NpoBOJHUKA C TOKOM B
MarHuTHOM 1oJie. PaMKa ¢ TOKOM B OJHOPOJAHOU U HEOJAHOPOJHOM MAarHUTHOM MOJISIX.
MarsuTtHO€ 110J1€ ¥ MarHUTHBIN JUIIOJIBHBIA MOMEHT KpYroBoro Toka. Hamaranuenue
MarfeTukoB. HanpspkeHHOCTh MarHUTHOTO ToJisl. MarHuTHas npoHuiaeMocts. Knaccugukanus
MarHeTukoB. PepopoOMarHeTus3M.

SIBrnenue anexkrpoMarauTHOW MHAYKUMH. [IpaBuio Jlenna. 3akon dapajes 3JeKTpOMarHuTHOM
uHAyku. Buxpessie Toku (Toku @yko). CamonHykius. MTHIyKTUBHOCTD COICHOUAA.
SBnenue B3aumMHoOU HHAYKIMU. Tpanchopmarop. DHEprus MarHUTHOTO MOJSL.

Cucrema ypaBHeHU MakcBesula B MHTETpalIbHOM (hopMe U (PU3HYECKH CMBICIT BXOJISIINX B HEe
YPaBHEHU. DJIEKTPOMArHUTHOE I10JIE

PA3JIET 5
PA3JIEJI 5. KOJIEBAHUSI 1 BOJIHBL OTIITUKA



Tema 15: I[lepuonnyeckue npoueccsl.

["apmonmnueckue koneOanus. MasTHUKU. YpaBHEHHE KOJIEOaHUH U ero peneHne. AMILIUTY/Ia,
yacToTa " (pa3a konebanus. Jueprus konedanuii. CBoO0gHBIC KoJIeOaHus. DHEPTHs KOIeOaHHid.
[Tpumepsb! KoneOaTETbHBIX JBMKEHUH pa3inuyHON pU3HUECKON TPUPOIBI.

CBoboaHble 3aTyxarolue Kojaebanus. XapakTepUCTUKU 3aTyXaOUX KoJeOaHu.

Tema 16: BeiHyX1eHHBIE KOJICOaHUS.

Pe3onanc. MexaHnuecKkue v JICKTPUUECKHE aBTOKOJIeOaTeIbHbIE CHCTEMBI.
Crnosxxenue xosiebanuii (onenus, purypsl JInccaxy). AHaIN3 U CHHTE3 KOJICOAHH, TOHITHE O
criekTpe Kojebanuii. CBsI3aHHBIC KOTEOaHUSI.

Tema 17: BorHOBOE ABMKEHUE.

[Tnockast rapMoHMYecKast BOJHBL. J[JTMHA BOJHBI, BOITHOBOE YHCIIO, (ha30Bast CKOPOCTb.
YpaBaenue BoHbI. OTHOMEPHOE BOJTHOBOE YpaBHEHHE. Y IPYTHE BOJHBI B ra3ax KUJIKOCTSIX U
TBEPABIX TeaX. DJIeMEHTHI akycTuku. Dpdext JJomrepa.

Tema 18: CrnencrBus u3 ypaBHeHui MakcBesa.

OnekTpoMarHuTHbie BoJHBI. OnbIThl ['epia. [llkana snekTpoMarHuTHEIX BOJIH. CKOPOCTb,
SHEPTrusl, THTEHCUBHOCTH JIEKTPOMArHUTHOM BOJHBIL. [I0TOK MIIOTHOCTH SHEPTUU BOJIHBI.
Nurepdepentiusa Boan. Ctosiune BonHbl. MaTepdepennns cera. Onwit FOHTa. UHTEpdhepomeTp
Maiikenscona. HTepdepennus B TOHKUX miaeHKax. [Ipumenenne nntepdepeHIum.

Tema 19: [Ipunnun Iolirenca-®penens.

Merton 308 @penend. Audpakuus Openens Ha npocTedmmx nperpanax. Judpaxmus
@®payHrogepa Ha oHO 1 AByX mensax. Judpakuuonnas pemerka. ['onorpadus. Andpaxims
PEHTIE€HOBCKHX JIy4el Ha KPUCTAJUINYECKON PEIIETKE.

Tema 20: [Ipunnun [rolirenca-®penens.

Merton 30u @penens. Audpaxus penenst Ha npocTeiimux nperpaaax. JAudpakius
®paynrodepa Ha ogHON 1 1BYX mensaX. [udpaknuonnas pemerka. ['omorpadus. Judpakmms
PEHTIC€HOBCKHUX JIy4€i Ha KPUCTAJUINYECKON PEIIETKE.

@dopma U cTeNeHb NMOIAPU3aLNA MOHOXPOMATHYECKUX BOJIH. [Tosydenne u ananms JINHEWHO-
NOJIIPU30BAaHHOTO cBeTa. 3akoHbl bprocrepa, Mantoca. JInHeliHOe ABYyIy4enpeIoMIICHHE.
[TpoxoskaeHue cBera yepes JIMHEWHbIe (Ppa3oBble IaCTUHKU. VIcKyccTBEeHHAs ONTHYECKas
anuzotponus. doroynpyrocts. Bpamienne mi0ckocTH NoaspU3avy. DIEKTPOONTHUECKUE U
Marauroontuyeckue 3pdextrl. XKuakue Kpucramibl.

Hucnepcus ceera. Pa3zoBas U rpymnIoBas CKOpOCTH BOJIH. Iloriomienue u paccessHue CBeTa.

ITK1
ITo pazmeny 5 (temsr 15 - 20)



beICTpBIN MMCBMEHHBIN OIIPOC,

TECTOBbIE KOHTPOJIH,

OLICHKA 32 3aIIUTY Ja00opaTopHBIX PaboT,
OLIEHKa 3a paboTy Ha MPAKTUYECKUX 3aHATHSIX.

Ouenka BeicTaBisieTcs B popmare PUTM-MUNUT

PA3JIEJI 6
PA3AEJI 6. KBAHTOBAS ®U3NKA

Tema 21: TernoBoe U3y4eHUE U JTIOMUHECLICHITHS.

CriekTpaibHble XapaKTePUCTHKH TEIUIOBOro n3inydenus. 3akonsl Kupxrogda, Credana-
bonbumana u 3akoH cmemienus: Buna. AbcomotHo uepHoe Teno. @opmyna Penes-/>xunca u
«ynpTpaduoseroBas katactpodar. I'nnoreza kantos. @opmyina [lnanka. KBanrosoe
00BSICHEHUE 3aKOHOB TEIUIOBOI'O U3IIy4EHHUS.

Tema 22: Baemnuii potorddexr, ypaBHeHHE DHHIITEIHA.

Nmnynse dporona. Dddexkr Komnrona. Jlapnenue ceeta. KopmyckysipHO-BOTHOBOM Jyann3M
CBETa. DMIUPUUECKHE 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. @opmyna bansmepa. Mogenb
atoma Tomcona. OnbiTsl Pezepdopaa mo paccesnuto anbda-dactuil. SnepHas MoeIb aToMa.
Teopus aroma Bonopoaa no bopy.

Tewma 23: I'mnotesa ae bpotiinsi.

Onpitel [{pBuccona u Jxxepmepa. Judpakuns mukpouactuil. [IpuHIMI HeonpeaeIeHHOCTH
[eiizenOepra. BoaHoBas ¢pyHKIHMS, €€ CTATUCTHUECKUI CMBICT M YCIIOBHS, KOTOPBIM OHA JIOJKHA
yIOBIETBOPATh. Y paBHeHue [llpenunrepa.

Tema 24: KBanToBas yacTuiia B OJJHOMEPHOM MOTEHIIMAILHOM sIME.

OnHOMepHBIN MOTEeHIUAIBHBIN opor U 6apbep. TyHHenbHbIH 3ddexT. KBaHTOBBIN
FapMOHUYECKUN OCHUIIISATOP.

Tema 25: CraunonapHoe ypaBaenue lllpenunrepa ajs aromMa Bo1opoa.

BonHoBble pyHkuMu 1 KBaHTOBBIE yKcia. [IpaBuna oT6opa Jisi KBaHTOBBIX MepexoA0B. OnbIT
HItepna u 'epnaxa. D dext 3eemana. [Tpunuun [Naynu. [leproguueckas Tabiuna 371€MEHTOB.

Tema 26: DrieMeHTHI KBAHTOBOM CTATUCTHKH: (PePMHOHBI, OO30HBI.

30HHas KOHIENIMsI TBEPABIX Ted. MeTabl, AMIEKTPUKH, OTYIPOBOJIHUKH (COOCTBEHHBIE U
IIPUMECHBIE). DIEKTPUUECKNE CBOMCTBA TBEPABIX TEN: 3aBUCUMOCTD IEKTPONPOBOJIHOCTH OT
TeMriepaTypbl. CBEpXIIPOBOUMOCT.

POTONPOBOAUMOCTb, JIOMUHECIIEHIIMS TBEPABIX Tel. CIOHTAHHOE U MHAYLIUPOBAHHOE
uznyyenue. OcoOeHHOCTH Ja3epHOro n3nydeHusi. OCHOBHBIE TUIIBI JA3€POB U UX MIPUMEHEHHUE.



[1K2
ITo pa3neny 6 (temsr 21 — 26)

bBeICTpBIN MMCBMEHHBIHN OIIPOC,

TECTOBbIE KOHTPOJIH,

OLIEHKA 32 3aIIUTY Ja00paTOpHBIX PabOT, YCTHBIH OIpoC,
OLIEHKa 3a paboTy Ha MPAKTUUYECKUX 3aHATHSIX.

Ouenka BeicTaBisieTcs B popmare PUTM-MUNUT

PA3JIEJL 7
PA3AEJI 7. DU3NKA ATOMHOI'O APA. D JIEMEHTAPHBIE HACTULbI

Tema 33: CocTaB aTOMHOTO si/Ipa.

XapakTepuUCTUKU SApa: 3apsill, Macca, SHEPTUs CBSI3U HYKJIOHOB. M30TOMnbl. PagnoakTHBHOCTS.
Buzpl 1 3aK0HBI paIMOAKTUBHOTO U3IIy4YeHHUs. SepHble peakiuu. 3aKOHbl COXPAHEHUSI B
anepHbIX peakuusx. Jenenue sanep. Cunres saep. JlerektupoBaHue AEpHbIX U3TyYEHUN.
[ToHsTHE O 1O3UMETPUH U 3ALIUTE.

Tema 34: OCHOBHBIE KJIACCHI 3JIEMEHTAPHBIX YACTHII.

acTUIIbl M aHTUYacTULIbl. KBapKu, I€NTOHBI, YaCTULIBI — IEPEHOCYUKHU B3auMOIeHCcTBUN. Bubl
4 K , , B
(byHaaMeHTaIbHBIX B3aUMOAeHCTBUI. DBomonus BeenenHol u 38E371.

OK3AMEH



