MUHHUCTEPCTBO TPAHCIIOPTA POCCUVICKOM ®EJEPAIIANA

OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHUA

«POCCUMCKUHA YHUBEPCUTET TPAHCIIOPTA»

COTI'JTACOBAHO: YTBEPXAIO:

Brimyckaromas kadeapa CYTU POAT Hupexrop POAT
3asenytromuii kadeapoit CYTU POAT

/M A.B. I'openuk B.1. Anarues

10 oxTsa6ps 2019 r. 10 oxTsa6ps 2019 .
Kadenpa «BpICIIas MaTeMaThKa U €CTECTBEHHBIC HAYKH)
ABTODBI [ITynumanoBa 3unauga JIeonnaoBHa, a.¢.-M.H., TOLEHT

['eormxaeB Buktop Dnyapaosuy

AHHOTAIIYS K PABOYEH ITPOI'PAMME JIUCLIUITJIMHBI

«DU3NKa»
CrnennanbHOCTD: 23.05.05 — Cucremsbl obecriedyeHus: IBUKECHUS
110€e3/10B
Crneuunanuzanus: ABTOMAaTHKa U TEJIEMEXaHUKa Ha JKEJIEe3HOI0POKHOM
TPaHCIIOPTE
KBanuduxanus BeIMyCKHUKA! WNuxenep nyteit cooOeHus
®opma o0yueHus: 3a04Hast
"o Hayana moaroTOBKU 2019
OnobpeHo Ha 3ace1aHuu OnobpeHo Ha 3aceaHuu Kadenpbl
Y4eOHO-MEeTOANYECKON KOMUCCUN MHCTUTYTA
[TpoToxom Ne 1 ITporoxos Ne 2
10 oxTts16ps 2019 1. 03 okTs16ps 2019 1.
[Ipencenarens yueOHO-METOANYECKOM 3aBenyroumii kadeapoit
KOMHCCHU
C.H. Kiimmos b.I'. MupoHoB

Mocksa 2019 r.




1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

Lenbro ocBoeHust yueOHOM nuctuiinHabl «Dusnkay sBisercs popMupoBaHue y
00yJaroMXcst KOMIIETCHIMH B COOTBETCTBHH C TPEOOBAHUSAMH CaMOCTOSITEIBHOTO
yTBEpXkK1aeMoro o0pazoBaTenbHOro cTanaapra Beicuiero oopasosanus (CYOC) mo
cnenuanbHocTh 23.05.05 «Cuctemsl oOecriedeHus IBUKEHHS TOE3/10B» U MPUOOPETCHUE UMH:
- 3HAaHUH O PYHIAMEHTAIBHBIX 3aKOHAX (PM3UKH, KOTOPBIE SBISIFOTCS OCHOBOW COBPEMEHHOMN
TEXHUKU ¥ TEXHOJIOTUH, TPUMEHSIEMBIX B IPOPECCHOHATBHOMN NESTEIbHOCTH;

- YMEHUH NPUMEHATH (PU3UUECKUE SIBICHUS U 3aKOHBI JIJIsl aHAJIN3a COCTOSIHUS TEXHUKU ;
- HAaBBIKOB Pa0OTHI C COBPEMEHHOW HAYYHOH armnapaTrypoi, IpUMEHEHUS! KOHKPETHOTO
($u3MUecKOro conepKaHus B MPUKIJIAAHBIX 3a7adax OyayIei 1esTelbHOCTH.

2. Mecto yueOHoii JucuumiiMHbl B cTpyktrype OIl BO

VYyeOnas aucuurmiuHa "@u3uka" otHocutes Kk 0oky 1 "Jucuuriuasl (Mogyan)" u
BXOJIUT B €ro 0Aa30BYIO YaCTh.

3. [lnanupyembie pe3yJIbTAThl 00y4eHUs M0 JUCHHUILINHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHUPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTe/JbHOH NPOrpaMMbl

[Ipouiecc n3yueHus: AUCUUILIMHBI HAIIPaBIeH Ha POPMHUPOBAHUE CIEAYIOUIUX
KOMIIETEHIIUN:

OIIK-1 Crnoco0eH pemiath HHKEHEPHBIE 3a/1a4H B MPOPECCHOHATBHON ASSITETFHOCTH
C UCIOJIb30BAaHUEM METOJIOB €CTECTBEHHBIX HAYK, MAaTEMAaTHYECKOTO aHaIn3a
Y MOJICTTMPOBAHUS

4. O01mast Tpy10eMKOCTh JUCIHUIJIMHBI COCTABJIsIET
8 3aueTHbIX enuHull (288 ak. 4.).
5. O0pa3oBaTe/ibHBIC TEXHOJTOTHH

OO0pa3oBarenbHble TEXHOJIOTHH, UCTIONb3yEMbIE MPU 00YUEeHUH TUCHMITIHNHE «DU3UKay,
HaIIpaBJICHB] HA peaJM3alUI0 KOMIIETEHTHOCTHOTO IMOAX0/1a U IIIMPOKOE UCIIOJIb30BAHUE B
y4eOHOM Ipoliecce aKTUBHBIX U MHTEPAKTUBHBIX ()OPM IIPOBECHUS 3aHATUI B COYETAHUHU C
BHEAYAUTOPHOU paboTOM ¢ 11ebI0 GOPMHUPOBAHUS U Pa3BUTHS MTPO(HECCHOHATLHBIX HAaBBIKOB
CTyIeHTOB. [Ipn n3y4eHun TUCHMIUIMHBI TPAIUIIMOHHO UCIIOJIB3YETCs JIEKIIMOHHO-CEMUHAPCKO-
3aueTHas CUCTEMA, a TaKKe MH(OPMALlMOHHO-KOMMYHUKAIIUOHHBIE TEXHOJIOTHH,
UCCIIeI0BaTEIbCKIE METO/Ibl 00YyUEHHMSI ITPU BBINOJIHEHUH Ja00paTOPHBIX pabOT, KOI1a CTaBUTCS
npobiieMa U 00CyX)Aar0Tcsl METOAbI e€ peann3anuu. IHTepakTUBHBIE METO/IbI TPOBEICHUS
3aHATUH pearu3yloTCs IPU BRIIOJHEHUH J1a00PaTOPHBIX paObOT B BUJIE BHITIOJIHEHUS pabOTHI
CTYZICHTaMH B TpYIIax ¢ 00CYXJIeHUEM MOJTyYEHHBIX PE3Yy/IbTAaTOB C MpernoaBaTeieM U
JIpYTMMHU rpynnamu ctyeHToB.CamocTosiTeNibHas paboTa CTyIeHTOB OPTaHW30BaHa C
UCIIOJIb30BaHUEM TPATUIIMOHHBIX BUAOB paboThl. K TpauIMOHHBIM BUIaM pabOThl OTHOCATCS
0TpaboTKa TEOPETUYECKOTI0 MaTepraia no yueOHbIM mocobusMm. M3ydenne AMCHUIUINHBI
«®Du3nKa» MPOBOIUTCS ¢ MPUMEHEHUEM JAUCTAHLIMOHHBIX 00pa3oBaTelbHbIX TeXHOIorui. [Ipn
3TOM HCIOJIB3YIOTCA HHPOPMALIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH: CUCTEMA
muctanoHHoro ooyyenust KOCMOC, BunieokoH(pepeHIICBA3b, CEPBUC [T TPOBEACHUS
BEOMHAPOB, 2JIEKTPOHHAs 104Ta, MHTEPHET-pecypcehbl. KommiekcHoe Hcnob30BaHle B y4eOHOM
IIPOLIECCE BCEX BBILICHA3BAHHBIX TEXHOJIOIUM CTUMYIUPYET JIMYHOCTHYIO, HHTEIUIEKTYaJIbHYIO
aKTUBHOCTh, Pa3BUBAET [I03HABATENIBHBIE TPOLIECCHI, CIOCOOCTBYET (POPMUPOBAHUIO
KOMITETEHIIN, KOTOPBIMU JOJDKEH 00J1a1aTh Oy IyIHil BHITYCKHUK. .

6. Coneprkanue IMCHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAaHHOE 0 TeMaM (pa3aejiam)




PA3JIEJI 1
Pa3nen 1. duznyeckre OCHOBEI MEXAHUKU

1.1. Kunemaruka

MOCTYNaTeIbHOTO

JBUKCHUS M.T.

JIBuKEeHHE M.T. 110 OKPY>KHOCTH.

Kunemaruka BpamareabHOro JBUKCHHS a.T.T.
1.2. Jlunamuka

MOCTYNATEeILHOTO JIBIKEHUs.3aKOHbI HhrOoTOHA.
['paBUTEIIMOHHAA CHIIA.

JlnHamuKa BpamaTeIbHOTO JBMKEHUS a.T.T. MOMEHT HHEPIIUU K MOMEHT CHJIBI.
DNEeMEeHTHI PEeISATUBUCTCKON TUHAMUKHY.
1.3.OHeprus u padora. 3aKOHBI COXPaHCHHSI.
1.4.MexaHuKa TBEpIOTO TeJa U KUIAKOCTH.

BBITNIOJTHEHHE Ta00PaTOPHBIX PaboT, BHITOTHEHHE KOHTPOJIBHON padoThl 1, IpOX0oXxKaAeHHE
AJIEKTPOHHOT'O TECTUPOBAHUS

PA3JIEJ 2
Paznen 2. DnekTpuyecTBO U MarHeTU3M

CrannoHapHOe IEKTPUUYECKOE MTOJIE B BaKyyMe. DJIEKTpUUECKHil 3apal. 3akoH KynoHa.
Hanpsoxennocts n norenuuai. Teopema ["aycca.

2. 2. JIN3NIEKTPUKH B AJIEKTPUUECKOM TOJIe. DIEKTPUUECKUH TUNOIb. [IU3IEKTPUKH B
anekTpudeckoM mnosie. CBOOOHBIE U CBSI3aHHBIE 3aps/bl B JUDJIEKTPUKAX.

2.3.

[TpoBoaHMKH B 35ekTprueckoM noje. KonaeHcaropsl. DneKTpoeMKOCTh KOHIEHCATOPOB..
CoenvHEeHNE KOHAEHCATOPOB.

DOHeprus 3apsKEHHBIX POBOJHUKA U KOHJIEHCATOpa. DHEPIHsl 3JIEKTPOCTATUUECKOTO MOJIS.
2.4. TTocTosiHHBIN 35eKTpuyueckuil Tok. 3akoHbl OMa B JuddepeHIl. 1 HHTerpaJbHON opme.
Conporusnenue. CoeiMHEHNE TPOBOIHUKOB.

Croponnue cunsl. J/1C.

PaboTta 1 MOITHOCTB AJIEKTPUUECKOr0 ToKa. 3akoH Jxoyins - JIeHia B MHTErpajibHOM U
muddepeHmaIbHoN Gpopmax.

2.5.

CraTrueckoe MarHUTHOE I0Jie B Bakyyme. MaruutHas uaaykuus. Cuna Jlopenna, cuia Amrepa,
3akoH buo-CaBapa-Jlamnaca. BzaumoericTBue napasaieabHbIX TOKOB.

2.6.

ONeKTpOMarHUTHAsE MHIYKIIHSL.

O/C nHayKumu.

NuaykTuBHOCTE. CAMOMHAYKIIMS. DHEPTHS. MATHUTHOIO TTOJIS.

2.7. YpaBHenusa Makcsesia.

BBITOJIHEHHE JTa00paTOPHOI paboThI, BBIMOIHEHHE KOHTPOJIBHON pabOThI 2, MPOXOKIACHUE
3JIEKTPOHHOTO TECTHPOBAHHS



PA3JIEJT 3
Pasznen 3. ®usuka koseOanuii U BOIH

3.1. F'apmonnueckue konebanus. Auddepennnanbnoe ypaBHeHHE TAPMOHUYECKUX KOJIEOaHHH.
[TpriMepsl rapMOHMYECKUX OCHMIUISITOPOB: MPYXUHHBIN, GU3NYECKUN, MATEMaTHUYECKHI
MAasiITHUK, KOJICOATEIIbHBIM KOHTYp. DHEPTUsl TAPMOHHYECKOTO OCHUIUIATOPA.

3.2.

BousinoBeie npoueccsl. [lnockas cranmonapHas BojiHa. [liockast cuHycouianpHas BOJIHA.
[TpononpHBIE U TIONIEPEUHbIE BOJIHBI. DHEPreTHUYECKUE XapaKTEPUCTUKHU YIIPYTHX BOJIH. DHEPTUs
BOJIHBI.

DJeKTpoMarHuTHbIE BOJIHBI [loTOK sHEepruu. Bektop YMoBa.

3.3.

WnTepdepennus u nudpaxius BosH. PazHocTs xona. YcnoBust UHTEpGEPEHIIMOHHBIX
MaKCMMyMOB 1 MUHUMYMOB.

WuTepdepenmus cBeta B ToHKUX miaeHkax. Konbia HelotoHa.

[Tpuammn [Noiirenca-Openens. Audpakus OpeHens Ha KPYTIIOM OTBEPCTHH.
JudpaxknuoHHas peieTka.

3. 4.

[Tonspu3zanus cera. B3aumoelicTBrE 3IEKTPOMAarHUTHBIX BOJH C BEIIECTBOM.

3akon bprocrepa. J[BoiiHOe MyuyenperoMIeHre B aHU30TPOII. KpUcTallIax. 3akoH Masnroca

BBINOJIHEHHE JTa00paTOPHBIX pabOT, BEITIOJIHEHUE KOHTPOJILHBIX padoT 3, 4, mpoXoXKIeHHE
AJIEKTPOHHOI'O TECTUPOBAHUS

PA3JIEJI 4
Paznen 4. KBantoBas ¢gusuka

4.1.

DKcrepuMeHTalIbHOE 000CHOBAHNE OCHOBHBIX MJIEM KBAHTOBOW MEXaHHKH.

TemioBoe n3iydyeHne.3akoHbI TEMI0BOro n3nydeHus. Ksanrosas runoresa u popmyna [lnanxka.
4.2.

®otoHbl. KopnycKyasspHO-BOJIHOBOH JAyaanu3M

Buemnuit porosaddekr u ero 3akonsl. Ypasaenue DitHmrerina. Dpdext Komnrona.
['unotesa e - bpois. Audpaxiuus 31eKTpoHOB U HEUTPOHOB. COOTHOILIEHHE
HEOIIPEIEIEHHOCTEM.

4.3.

KBantoBbIe cocTosiHus u ypaBHeHue Llpenunrepa.

4.4,

ATOMBI U MOJIEKYJIBL.

Oneprerndeckue ypoBHH. KBanToBbie uncia. OneIT Lltepna - ['epnaxa. CrivH 351€KTpOHA.
CnuMHOBOE KBaHTOBOE YMCI0. MarHUTHBIM MOMEHT aTOMA.

4.5.

®u3nKa aTOMHOTI'O AApa U 3JIEMEHTAPHBIX YaCTHULL

CocrasB spa. [ledekt Maccel U 3HEprus cBsi3u sAapa. PaanoakTHBHOCTH3aKOH PaIuOAKTUBHOTO
pacniana. Slnepusie peakiuu [IpoGiemMa ynpaBisieMbIX TEPMOSICPHBIX pPeaKIuii.

Kunaccel anemenTapHbix yactuil. YacTuilpl 1 aHTUYAcTULBl. EAnHas Teopus B3aMMOACHCTBHIA.

BBITNOJIHEHHE Ta00PaTOPHOI paboThI, BEIIOTHEHHE KOHTPOJIBHBIX padoT 3, 4, mpOX0oXKACHHE



SJICKTPOHHOI'O TCCTUPOBAHUSA

PA3JIEJI 5
Paznen 5. TepmoanHamMuka U craTucTUyeckas Gpusnka

5.1.

Mopenb naeanbHOro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO - KHHETUYECKON TEOPUH. 3aKOH
PaBHOMEPHOTO PACHPECIICHHUS SHEPTHH O CTETIEHSM CBOOOIBI. Y PaBHEHUS HJI€AIbHBIX Ta30B:
3akoH [lanpToHa, 3aKkoH ABroajpo, ypapuenue Knaneiipona — MenneneeBa. M3onporueccsl

5.2.

TepmoanHaMuKa UAeaIbHOTO ra3a

KonnyectBo Temnorsel. BuyTpeHHss sHeprus. [lepBblii 3aK0H TEPMOJUHAMUKH U €70 IPUMEHEHUE
K H3omporueccam. TermioeMKOCTh HIealbHOr0 ra3a Mpy NOCTOSHHOM 00beMe U MMOCTOSTHHOM
nasinennn. Anuabdataseiii nponecc. [uki Kapuo u ero KITJ nns uneansHOro rasa.

BTtopoii 3aKk0H TepMOJIMHAMUKHU. DHTPOIHS KaK KOJIMYECTBEHHAsI MEpa XaOTUYHOCTH.

5.3.

®a3bl 1 ycnoBus cymiectBoBanus (as. PaBHoBecue mexay dazamu. M30Tepmbl peaabHOro rasa.
@da30BbIe IPEBPALLCHHUS.

BBINTOJIHEHHE JTa00paTOPHBIX pabOT, BEITIOJIHEHUE KOHTPOJILHBIX padoT 3, 4, mpoXoXKaIeHHE
3JIEKTPOHHOT'O TECTUPOBAHMS

PA3JIEJI 6
Paznen 6. Mepapxust CTpyKTyp MaTepuu

Hepapxus CTpyKTyp MaTepuu: MUKpPO-, MAaKpO- U MeraMupsbl. HacTHUIIBI 1 aHTUYACTHUIBI.
Ousnueckuit BakyyM. OyHaMeHTaIbHbBIE B3AUMOICHCTBHS.
[Tnanersl. 3Be3apl. ['anaktuku. ['opsiuas Monens 1 3BooLMs BeeneHHoiM.

MIPOXOXKJICHHUE DIIEKTPOHHOTO TECTHPOBAHUS
PA3JIEJL 7

Jlomyck K 3a4eTy ¢ OLEHKOU

3amuTa JabopaTopHBIX padboT

PA3JIEJT 8

Jlomyck K 3a4eTy ¢ OLEHKOU

anexkTpoHHbiid TecT KCP

PA3/IEJI 9
3ayeT ¢ OLEHKOH



PA3JIEJI 10
Jlomyck K sK3aMeHy

3amuTa JabopaTopHBIX padboT

PA3JIEJ 11
Jlomyck K sK3aMeHy

anekTpoHHbI TecT KCP

DK3aMeH



