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KonraktHas pabota |24 (24 |24 (24
Cam. pabota 138 | 138 | 138 | 138
Yacel Ha KOHTPOIIb 18 |18 |18 |18
HUtoro 180 [ 180 | 180 | 180

obecrieuenue



Paboyast mporpamMma qUCIHHUILTAHBI

PDusuka
pa3padorana B coorBercTBUM ¢ PI'OC:

DenepanbHbIil rocynapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT BHICIIET0 00pa30BaHus - OakanaBpuar 110 HapPaBICHHIO TOATOTOBKA
26.03.04 NrxeHepHO-?KOHOMHIYECKOE 00eCIIeueHNe TEXHOIOTHI 1 OM3HEC-IIPOIIECCOB BOAHOTO TPAHCTIOPTa (TIpHKa3 MuHOOpHAYKH
Poccun ot 27.07.2021 r. Ne 676)

COCTABJICHA HA OCHOBAHHH Y4e0HOI0 IJIaHA 00pa30BaTeIbHON MPOrPAMMBI:

26.03.04 Hampasnerne nmoarotoBku "MHKeHEpHO-3KOHOMIUYECKOE oOecTiedeHre TeXHOIOT Uil 1 OM3HEC-IIPOIECCOB BOJHOTO
TpaHcnoprta"

ITpoduns "NHkeHepHO-9KOHOMUYECKOE 00ecTieueHre OU3HEC-TIPOIECCOB"

roJ1 Hayajia noArotosku 2023

PaGouyro nporpamMmy cocTaBuJi(u):
cm. npenodasamensy, Tpvinkuna Enena Tpaoduesna;k.m.n., Joyenm, Lllepbununa mapuna Anexcanoposna
Pabouas mporpamMma oro0peHa Ha 3aceqaHIH Kadeapsl EcTecTBeHHO-HAYYHBIX AMCIHMILIMH

3aBenyromuii kadenpoit Jlunesuu Onpra Mropesra



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnkn aBisercsa oOmeHaydHOH TUCIUIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKE U 3HAHHSX O IPUPOJIE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KHM3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.1.1

WHocTpaHHBIH SI3BbIK

2.12

Wudopmarnka

2.13

HUctopus (ucropust Poccun, BceoOiiast uctopus)

2.14

Maremaruka

2.1.5

HaueprarenbHast reoMeTpus 1 HHKEHEpHas rpaduka

2.1.6

Xumus

2.2

JucumInHbI 1 NPAKTHKH, UIS1 KOTOPBIX 0CBOEHHE JAHHOM TUCHUNINHBI (MOXY/Is1) HE00X0IUMO KaK
npeiIecTBYIOIIee:

2.2.1

HpaKTI/IKa 110 MOJYYCHUIO ITICPBUYHBIX HpO(i)eCCI/IOHaJ'ILHI)IX yMeHI/Iﬁ 1 HaBbIKOB (B TOM YHCJIC ICPBUYHBIX yMCHI/II‘/’I n
HaBBIKOB Hay‘-IHO-I/ICCHe)IOBaTeHI)CKOﬁ I[eSITeJ'H)HOCTI/I)
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HpaKTI/IKa 110 MOJYYCHUIO IICPBUYHBIX HpO(i)eCCI/IOHaIIBHI)IX yMCHI/Iﬁ 1 HaBbIKOB (B TOM YHCJIC ICPBUYHBIX yMeHI/Iﬁ n
HaBBIKOB Hay‘IHO-HCCHeHOBaTCHLCKOﬁ HeHTCHBHOCTI/I)

3. KOMIIETEHIIMA OBYYAIOIIEI'OCsA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JTUCIUITJINHBI

(MOZY.JIA)

OIIK-3: CniocoGeH ucno/Ib30BaTh OCHOBHBIE 3AKOHBI €CTECTBEHHO-HAYYHBIX TUCHUILVIMH B IPO(decCHOHATbHOIM
AesITeTbHOCTH

OIIK-3.1: Mcnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX JUCLUUILTUH

OIIK-3.2: TIpuMeHseT OCHOBHBIC 3aKOHBI €CTECTBEHHO-HAYYHBIX JUCIHUIUINH B IPOPECCHOHATBHOM ACITEIEHOCTH

OIIK-3.3: OpueHTupyercs B OCHOBHBIX 3aKOHAaX €CTECTBEHHO-HAYYHBIX TUCIUIUIMH C LIEJIbI0 IPUMEHEHHUS UX B
npodeccuoHaNbHOI AeTeTbHOCTH

B pesynbTate 0cBOeHMSI AMCHUIIIMHBI 00y4AIOLIUICS 10JKEH

3.1|3nats:
3.1.1 | OcHOBHBIE 3aKOHBI (DM3HKH, CBA3aHHBIE C MPO(ECCHOHANBHOM AEATCIBHOCTBIO.
3.2 | Ymerh:
3.2.1 | [IpuMeHATH OCHOBHBIE 3aKOHBI (PM3HKH, CBSI3aHHBIC C IPO(HECCHOHATBHON NESTENBHOCTHIO.
3.3 | Biagers:
3.3.1 | HaBelkam¥ mpUMEHEHHUS] OCHOBHBIX 3aKOHOB (DH3HKH, CBI3aHHBIMH C MPO(GECCHOHATIBHON IeSTENEHOCTRIO
4. CTPYKTYPA JUCHUIIJINHBI (MOAYJIS)
Bun HaumeHoBaHuUe pa3iesioB U TeM /BU/1 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | Ipllo
3aHATHSA / Kype AroT
Paznen Paznen 1. ®u3nyeckne 0CHOBBI KJIACCHYECKOI MEXaHHUKH
Cp Kunemaruka /Cp/ 1 16 0
Jlex Mexanuka /JIex/ 1 2 J1.1 0
Cp Junamuxka /Cp/ 1 16 0
Jlab OCHOBBI METO/I0B 00pabOTKU PE3yabTaTOB U3MEPEHUH (HU3NIECKUX 1 4 JI.5 0
BenmunH. OnpenesieHne YCKOPEHUs CHITBI TSDKECTH 110 crioco0y beccernst.
N3yueHne 0OCHOBHOIO 3aKOHA AMHAMHUKY BPALaTEIbHOTO JBIXKEHUS C
nomopio MastHHKa O6epOexa /J1ab/
Cp CamocrosrenbHas pabota /Cp/ 1 8 0
Paszmen | Pa3zgen 2. MoJiekyasipHasi pU3MKa M TEPMOJIUHAMHKA




Cp MonekynsapHo-kuHeTHueckas reopus /Cp/ 1 8 0
Jlex Tepmonunamuxa /JIex/ 1 2 J1.1
Cp Tepmomunamuxa /Cp/ 1 20 0
Paznen | Pasgen 3. DiiekTpu4ecTBO
Cp Onexrpoctaruka /Cp/ 1 8 0
Jlex OnexrpoaunHamuka /Jlex/ 1 JI1.1 0
Cp Onekrpoauaamuka /Cp/ 1 10 0
JIa6 M3mepenne cOpOTUBIICHUS U OTIPEICTICHHIE YEIBHOTO COMTPOTHUBICHUS 1 2 JI2.1 0
MPOBOHKKA. M3ydeHne 3aBUCUMOCTH COTIPOTHBIICHHS TPOBOAHUKA U
MOJIYIPOBOAHKKA OT TeMrepaTypsl. /J1ad/
Paznen | Pa3nen 4. JiieKTpOMarHeTu3m
Cp Marnutocratuka /Cp/ 1 6 0
Jlex MarnutHas uHIykuus. Teopus MakcBesia st 931€KTpOMarHuTHOTO 1 2 JI1.1 0
monst /Jlex/
Cp Marnurtnas naaykuus. Teopus MakcBesuia AJis 3JIEKTPOMarHUTHOTO 1 6 0
monst /Cp/
JIab OnpezneneHue ropu30HTAIBHON COCTABIAIOIIEH MAarHUTHOTO TIOJI 3€MIIH. 1 2 J12.1 0
Uccnenosanue maruutHoro moJs. /J1ad/
Paznen Paszgen 5. Onruka
Cp Ousnueckast onrtuka /Cp/ 1 6 0
Cp KganToBas ontuka /Cp/ 1 6 0
JIab Onpeznenenue mokazaTeneil MpeJoMIeHHUS KUAKOCTEN C MOMOILBIO 1 2 JI1.3 0
pedpakromerpa AdGe. OmpenencHue TeMIepaTypbl paCKaJICHHOTO Tea
ONTUYECKUM MeTojioM /J1ab/
Pazgen | Pa3spes 6. ATomHas u snepHas Gpuznka
Jlex Crpoenue aroma /JIek/ 1 2 0
Cp Crpoenue atroma /Cp/ 1 20 0
Cp Snepnas ¢puznka /Cp/ 1 8 J1.2 0
HKP Kontponbnas padota /MKP/ 1 J1.4 0

5. COAEP)KAHNE TUCOUIIIMHEI (MOLYJIST)

Paznen 1. ®du3ndeckue OCHOBBI KIIACCUUECKON MEXaHUKU

Tema 1.1. Kunemaruka

OneMeHTh! KUHeMaTHKU. Mozaenu B mexanuke. CucteMa orcuera. IlocTynarenbHoe ABUXKEHUE TBEPAOrO Tena. TpaekTopus, AIuHa
MyTH, BeKTOp nepemenieHus. CKoOpocTb ¥ YCKOPEHHE TOUKU Kak IPOU3BOIHBIE paJuyca-BeKTopa o BpeMeHu. HopmanbHOE U
TaHTeHIHATbHOE ycKopenus. Kiaccudukanust BUJOB IBUKCHUS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuky Herotona. IToHATHA Macchl ¥ CUIIbl. BUbI Ul B MEXaHUKE: TPEHUS, yOIPYTOCTH U TAroTeHus. MMiynbc Tena.
Wmmynbc cunel. BHemHe 1 BHyTpeHHME CUIIbl. 3aKOH COXpaHEeHHs UMITYlIbca MeXaHuueckoil cucteMsl. LleHTp Macc (LeHTp
MHEPLHMH) MEXaHUYECKOH CUCTEMBI U 3aKOH €I0 JIBU)KEHMUSL.

PaboTa mocTosSHHON M IepeMeHHOH CHIIBL. BrIpaxkeHHe paboThI CHIIBI Yepe3 KPUBOJIMHEHHBIN HHTErpajl. MOITHOCTh. JHEPrust Kak
YHHUBEpCcallbHas Mepa pa3Iu4HbIX (OpM ABMKEHMS U B3auMoecTBUs. KuHeTHueckas SHeprust MeXaHU4ecKoi CUCTEeMBI. 3aKOH
COXpaHEHHs] MEXaHUUECKOH SHEPTUH U €r0 CBA3b C OJHOPOJAHOCTHIO BpeMEHH. Y 1ap aOCONIOTHO YIIPYruX M HEYIPYTruX Tell.
MoMeHT uHepLM TBEPAOIo Tela OTHOCUTENbHO ocu. ITpumepsl ero Beruucienus. Teopema Illteiinepa. Moment cuiibl. OCHOBHOE
ypaBHEHHE IUHAMUKH BPAIIAaTeIbHOTO ABIKCHUS TBEPAOTO TeJa OTHOCUTEILHO HETIOABIDKHOM OCH. 3aKOH COXpAaHEHUSI MOMEHTa
UMITYJbCA U €T0 CBA3b C U30TPOIHOCTBIO IPOCTPAHCTBA.

3aKOoH BCEMUPHOTO TAroteHus. IloreHnuanbpHas 3Heprust MaTepUualbHON TOUKHM BO BHEIIHEM CHJIOBOM I10JIE M €€ CBA3b C CUJIOH,
JICHCTBYIOIIEH Ha MaTEPUAIbHYIO TOUKY. 3aKOH COXPAaHEHUS! MEXAHUYECKOM SHEPIUU U €0 CBA3b C OJHOPOIHOCTBIO BPEMEHU.
JlaBneHue B )KUAKOCTH U ra3e. Exnnunsl usmepenus aasienus. 3akonsl [lackans u Apxumena. TeueHne uneanrbHON )KUAKOCTH.
YpaBHeHHE HEpa3phIBHOCTH. Y paBHEHHE bepHymm u ciaeacTBus u3 Hero. Teuenne Ba3kon xuakoctu. opmynsl HetoToHa 1
Crokca. KoaddurpeHT BA3KOCTH U METOMBI €TO OIPEICICHHS.

Tema 1.3. MexaHnueckne KoyeO0aH!s U BOTHEI

I'apmoHnueckue Ko1eOaHus U UX XapakrepucTuky. JuddepeHunanbHoe ypaBHEHHE TapMOHUYECKUX KosieOanui. [TpyKMHHBIH,
(u3MUeCKHi 1 MaTeMaTHIECKUH MasTHUKH. DHEPTUs TapMOHHYIECKUX KoeOaHuid. ClioxeHHe TapMOHIHYECKAX KoJieOaHUiT 0THOTO
HaIpaBJIeHUs] U OJMHAKOBOM 4acTOThL. buenue.

CrnoxeHus B3aMHO MEPIEeHANKYSIPHBIX Konebanuit. @urypsl Jlnccaxy. 3aTyxaromue 1 BRIHYXICHHbIE Koebanus. PezoHaHc.
BosHoBbIe nporieccel. MexaHu3M 00pa3oBaHus MEXaHWYECKHUX BOJIH B ynpyroii cpeze. [IpoonbHble 1 IonepeyHble BOIHBI.
YpaBHeHHe TUIOCKOH Oeryiei BoHbI. [[JTnHA BOJHBI M BOJIHOBOE YHCIIO.

Paznen 2. MonekynspHast pu3nKa U TepMOJMHAMHKA
Tewma 2.1. MonekynsipHO-KUHETHYECKAs TEOPUS
OnbITHBIE 3aKOHBI UICANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcnoBHoe ypaBHeHue MKT uneanbHbIX razos.




Cpennss KHHETHYIeCKasi SHePrust MOJNeKyll. MoIeKyIsIpHO-KMHETHYECKOe TOJIKOBaHNE aOCOIIOTHON TeMIIepaTyphl.

DEeMEHTBI CTaTUCTUYECKOM (hu3uKu. 3aKoH MakcBeiia Al pacipeIelieHNs] MOJICKYJ HICaTbHOTO ra3a 0 CKOPOCTSIM.
Bapometprueckas Gpopmyna. 3akoH bonbiiMaHa Ui pacipeeeHus 9acTUI] BO BHEITHEM TOTEHIINAIBHOM 11oite. CpeaHee 9rciio
CTOJIKHOBEHHH M CPeTHSSA ATHHA CBOOOAHOTO Mpodera MOJIeKyIl.

OmnsitHOe o6ocHoBanue MKT. JTuddysus, TemnonpoBoJHOCTh U BHyTpeHHee TpeHue. 3akoHbl Puka, Pypse u HpioToHa.

Tewma 2.2. TepMoanHaMuKa

Buytpernss sHeprust. Yucio creneHeit cBoO0 bl MOIEKYI. 3aKOH paBHOMEPHOTO PAaCTPECTICHHsT JHEPTUH IO CTETICHSM CBOOOIBL.
IepBoe Hauano TepmoanHaMUKH. PaboTa rasa mpu u3MeHeHHH ero o0beMa. TemIoeMKOCTs MaKpoCHCTeMBbl. MossipHast
TEIUIOEMKOCTb. 3aBUCUMOCTb TEIJIOEMKOCTH MJEAJIbHOI0 ra3a oT Buja npouecca. [I[puMeHeHne nepBoro Hayajna TEPMOJANHAMUKH K
n3omporneccaM. AnuabaTHbIA mporecc. Y paBHeHue [Tyaccona.

Kpyrossie mponeccel. O6paTumsie u HeoOpaTuMmble mponecchl. Lukin KapHo u ero k... g uaeansHOro ra3a. Bropoe Hagano
TepMoauHaMUKU. [loHATHE 00 SHTPONHUH, €€ CTATUCTHYECKOE TOJIKOBaHHE.

CuITBl ¥ TOTCHIUATIBHAS SHEPTHS MEKMOJICKYIIIPHOTO B3auMoieHcTBISL. D ek THBHBIN qruaMeTp MoJieKyil. Y paBHeHue BaH-nep-
Baannca. ®azoBbie nepexonn 1 u 2 ponga. Kputnueckoe coctosiaue. TpoiiHas Touka. OcoOEHHOCTH TBEPAOTO U YKUAKOTO COCTOSHHIMA
BemecTBa. IloBepxHOCTHOE HaTspKeHHe. CMadnBaHue. KanunmspHble SBICHUS.

Paznen 3. DnexTpuuecTBo

Tema 3.1. Dnexkrpocraruka

3akon Kynona. Hanpsi’keHHOCTb U CHJIOBBIE IMHUY HANPSKEHHOCTH 3JeKTprudecKkoro nois. [Ipuniun cyneprnosunyun
anexTpuyeckux nosiei. [pumep pacueTa HampsKEHHOCTH OIS, CO3AaBaEMO cucTeMoH 3apsaoB. [IoTOk BEkTOpa HANPSKEHHOCTH
anexkTpudeckoro noisa. Teopema Octporpanckoro-I'aycca

PaboTa cuit 21eKTpUYECcKOro mojs Mo IMepeMenieHuro 3apsaa. LIupkymsnus BeKTopa HanpshkeHHOCTH. [loTeHnuansHbIi XapakTep
3MEKTPOCTaTUUECKOro Nos. [ToTeHnunan 3nekTpu4ecKkoro nojis. DKBUMOTEHIMAIbHbIE TOBEPXHOCTU. CBA3b MOTEHLIMANA C
HaNpsDKEHHOCTBIO MOJIS. DIEKTPUUECKOE M0JI€ B AUINEKTPUKAX. TUIBI TUAIEKTPUKOB. Buasl nonspuzanuu. Bekrop nonspusanuu.
IIpoBOIHHKH B 3JIEKTPOCTATUUECKOM I0JI€. DIIEKTPOEMKOCTh IPOBOAHNKA. KoHgeHcaTOph! U uX BuAbl. DopMyra IIOCKOro
KoHzeHcaTopa. CriocoObl COeqMHEHUST KOHACHCATOPOB B OaTtapero. DHeprus sJeKTpocTtaTuyeckoro noss. O0bEMHAs MIIOTHOCTh
SHEPrUH.

Tema 3.2. DnexkTpoavHaMHKa

IocTosHHEBIN 2MeKTpUdecKuil TOK. Buabsl Hocureneil 3apaa B pa3nuuHbix cpegax. Cuna Toka. Bexrop mnotHoctu Toka. 3/1C
UCTOYHMKA ToKa. 3akoH OMa /715 ydacTKa U noaHoi nenu. ConpoTuBlieHne U NIPOBOJUMOCTb IPOBOJHUKOB, UX TeMIepaTypHas
3aBUCUMOCTb. PacueT conpoTUBIEHUH NPU Pa3IUYHbIX BUIAX COCAUHEHUM.

PaboTa 1 MOITHOCTH 3IeKTpHUYecKoro Toka. 3axoH Jlxoynsa-Jlenma. [Ipasmna Kupxroda n npuMeHeHue UX K pacdeTy
Pa3BETBIEHHBIX Lienei.

Paznen 4. DnekrpomMarseTusm

Tema 4.1 MaraurocTaTika

MarnuTHoe none. MHaykiys MarHuTHOTO 1oiist. CUnoBble IMHUK MAarHUTHOTO T0JIsI, €r0 BUXPEBOIl XxapakTep. 3akoH AMmepa 1
CHWJIBI, IEHCTBYIONIEH Ha IPOBOIHUK ¢ TOKOM. [IpaBusio neBoii pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TOKOM. KOHTYyp ¢ TOKOM B
MarautHoM mode. [IpuHnun paboTs! anekrpoasurarens. 3akoH bro-Casapa-Jlamnaca u ero npuMeHEHHE K PacueTy MarHUTHBIX
noJeu (mpsIMOro M KPYyroBOro TOKOB).

Cuuibl B3aMMOJEHCTBHUS MapaIeNbHbIX TOKOB. 3aKoHbI AMIepa. JIBH)KeHHE 3apsKEHHBIX 4acTUIl B MarHUTHOM nonte. Cuna
Jlopenna. Hupkymsuust Bektopa H u B. 3akon noiHoro Toka. MarautHoe mnose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nosss B. Ilotok Bekropa B yepes conenouns.

Tema 4.2. MaruutHas uanykius. Teopus Makcsenia Ajst 1€KTPOMarHUTHOTO MO

PaGoTa mo mepeMenIeHuo MPOBOTHIKA M KOHTYpPA C TOKOM B MAarHUTHOM TOJIe. DJIeKTpOMarHuTHas MHAyKnus. 3akoH dapanes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus Hepruu. Ilpasuno Jlenua. fIpnenue camounaykuuu. IHOyKTUBHOCTE KOHTYpa. DJ1C
CaMOMHAYKIUH. B3auMHas nHIyKIus.

MaruurHoe nose B BemecTse. THITBI MarHeTHUKOB (JiMa-, Tapa- 1 peppoMarHeTHKN), UX ¢pu3ndeckas nmpupoaa. HamarHudeHHOCTS.
MarnuTHas npoHunaeMocTs BemecTsa. OcHoBbI Teopun MakcBeiuia. Tok cMelieHus. YpaBHeHus: MakcBemia B UHTEIpaIlbHOM
thopme.

ITonsiTue o nepeMeHHOM Toke. OMHYECKOE, peaKTHBHOE (EMKOCTHOE M MUHAYKTUBHOE) M MOIHOE CONPOTHUBIIEHHS LEMTH EPEMEHHOTO
Toka. 3akoH OMa Juid ey NePEMEHHOr0 TOKa. MOIIHOCTb, BblJIENIsieMast B LIENH IEPEMEHHOTO TOKA.

OnexTpoMarHuTHBIE Kosebanus. ["apMOHIMYECKHe, 3aTyXaroIie 1 BEIHYKACHHbIEe KoaeOanus. IlorsTie o pe3oHaHce.
OnexTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1Ikana aneKTpOMarHUTHBIX BOJH.

Paspmen 5. OnTuka

Tema 5.1. @usnyeckas onTuka

OCHOBHBIE 3aKOHBI F€OMETPUYECKOH ONTHUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomienus. Mx dusuyeckuii cmbici.
SIBnIeHUE TIOTHOTO BHYTpeHHETO oTpakeHns. CBeToBoabl. Cheprueckue 3epkana. Popmyna 3epkana. [loctpoerne n3o0paxeHnit.
Tonxkwue nua3b1. @opMyrna uH3EL [locTpoeHue H300paKeHHUH.

BounHOBast aneKTpoMarHuTHas IpUpoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOIH. Bpems u amiHa
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepenus ceera. MeTtons! HabmoneHus nHTepdepeniyu ceera. Pacuer
nuaTepdepernun B onbite FOHTa. IHTepdepeHnrs cBeTa B TOHKUX IUIeHKaX. [1010CH paBHOW TONIMIMHEI X paBHOTO HAKJIOHA.
Konpua Hetotona. IIpuMenenne nHTepEpeHINN B HAyKe U TeXHHKE.

Judpaxius ceta. [punimn INolirenca-®penensa. Metoz 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakmust Ha npocTpaHcTBeHHOH penretke. @opmyna Bynbega-bparra. Pertrenorpaguyeckoe muccinemoBanue CTpyKTyphl
kpuctamioB. [TonsaTre o ronorpadum.

Ionspuzanus ceera. EcrecTBeHHBIN U MONSPU30BaHHBIH cBeT. 3akoH Matoca. [Tonspuzaius cBeTa npyu OTPaKEHUHU U




IpEeJIOMJICHIH Ha TPaHHIE JBYX TUAIEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuenpenomiuenue. [Tpu3ma Hukomst. ITonsponsast u
HONAPU3ALIOHHBIE IPU3MBIL.

HckycctBeHHas ontrdeckast aHnzoTponws. Dhdextsl Keppa n @apanes. OnTndeck akTHBHBIE BelecTBa. Jlucmepcus cera.
DJeMeHTHI 3JIEKTPOHHON Teopuu nuctepcuu cseta. [lornomenue (abcopOiust) cBeta. 3akoH byrepa.

Tema 5.2. KBanTOBas onTHkKa

TenoBoe M3IIyueHUE U €TO XapaKTEPUCTUKH. AOCOMOTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbumana.
Pacmipenenenme 3HEPTHH B CIIEKTPEe aOCOIIOTHO YEPHOTO Tena. 3aKoH cMemeHus Buna. ®@opmyna Penest-Jxumca.

SBnenune poroaddexra. Buenrauit Gporoapdexr u ero 3akonsl. oToHsl. YpaBHeHHE DifHIITeHHA I BHEIIHET0 GoToddhexTa.
Macca n ummyinsc ¢potona. Jlasinenue ceera. Onbitel JIebenena. Jlasepsl, mpuHIMI JeHCTBHS, YCTPOHCTBO M IPUMEHEHHE.

Pa3nmen 6. AtomHas u siaepHast Gu3nKa

Tema 6.1. Ctpoenue aroma

Monenu atromoB Tomricona n Pesepdopna. Omnupuueckue 3aKkOHOMEPHOCTH B CIIEKTPAX HUCITYCKAHHUS U MOTJIOIICHHS aTOMOB.
®dopmyna Punbepra. Jluneidarsiii ciekTp aroma Bojopoaa. OCHOBHBIE CEPUU CIIEKTPATBHBIX JTHHHA.

Bounna JlIyn ne bpoitns. OnsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO dyann3Ma CBOMCTB BemiecTBa. COOTHOLICHUS
HeonpezeneHHocTel ['eli3enOepra Kak NposiBIeHUE KOPITyCKY/ISIPHO-BOJHOBOTO Jlyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHKkuus n
ee craTucTuuecKuil cMeici. YpaBHeHue llIpénunrepa s cralioHapHbIX COCTOSHUI.

Iocrynater bopa. BopoBckas Teopust aroMa BOIOpOa ¥ BOZOPOJONOTOOHOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHKE.
KganToBeie uncna. CrivH snekTpona. CnuHoBoe kBaHToBOE yucio. [Ipunuun [Taynu. Pacnipenenenue 31eKTPOHOB MO COCTOSHUSIM.
Tema 6.2. SinepHas ¢pusnka

PerrtreHosckue criekTpsl. 3akoH I'. Moznu. [Tormnomenne, CIORTaHHOE U BRIHYXICHHOE H3IydeHne. IIoHsaTHe 00 ONTHYeCKUX
KBaHTOBBIX FeHepaTopax (ITazepax). Pasmep, cocTas u 3apsi aTOMHOTo aapa. MaccoBoe u 3apsiioBoe uucia. JleeKkt Maccsl 1
SHEprus CB3M sApa.

B3auMoneiicTBue HyKJIOHOB U MIOHSTHE O CBOMCTBAX U IPUPOJE SAEPHBIX cuil. Moaenu sapa. PaanoakTuBHOE U3TydeHHE U €TI0
BHUJIBL. 3aKOH PAJHOAKTUBHOTO paclana. 3aKOHOMEPHOCTH U IIPOHCXOXKACHHE anb(a, Oera - 1 raMMa-H3ITydeHUs] aTOMHBIX S7ep.
[oHsATHE O SIAEPHBIX PEAKLUSIX U UX OCHOBHBIX THIAX. VICKycCTBeHHas paAnOaKTHBHOCTG. JleneHue Tsokensix saep. Llennas
peakuus nenenus. [lousTue o suepHoOi 3HepreTHke. Peakiys cHHTE3a aTOMHBIX siziep. [Ipobiema yrpaBisieMbIX TEpMOSAEPHBIX
peaknuii. DneMeHTapHbIe YacTHIBL. VX Kaccudukanysi.

6. ®OHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosnHenue u 3amuTa 1a00paTopHbIX padoT
BrInosiHeHHE caMOCTOSTENBHBIX PaboT

3auer

Ok3ameH

6.2. TeMbl NHCBMEHHBIX PadoT

He npenycmotpeno

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

OIIK-3: CiocobeH ucTIonp30BaTh OCHOBHEIE 3aKOHBI €CTECTBEHHO-HAYIHBIX JUCIUIUIMH B IPO(ECCHOHAIBHOH I TeTbHOCTH

1 cemectp

OTKpBITBIE BOITPOCEHI

Bomnpoc Nel

OnumuTe nporece u3MepeHus KodQPUITHeHTa TPEHUS CKOIBKEHUS MEXITY ABYyMsI MOBEpXHOCTSIMU. Kakue mapaMeTpsl HEOOX0AUMO
KOHTPOJIHMPOBATh MPH NPOBEAECHUHU dKCIIEpHMEHTa?

Ortser:

Jlns n3mepenns Kod(duimenTa TpeHUs CKOIBKECHUS MEXK/Ty IBYMsI IOBEPXHOCTSIMH OOBIYHO HCIIONB3YETCSI METO]] HAKIIOHA
mwiockocTH. OUH U3 00BEKTOB IOMEIIAeTCsl Ha HAKJIOHHYIO IIIOCKOCTh, U TIOCTETIEHHO YBEIMUUBAETCS YO HAKIIOHA JO MOMEHTa
Havasa ckoibxeHns. Koo duiment TpeHns paccUuThIBACTCS KaK TAaHT€HC YIila HAKJIOHA. BaykHO KOHTPOIMPOBATh YUCTOTY
MOBEPXHOCTEH, pABHOMEPHOCTH NPHIIOKCHNS HATPY3KH U OTCYTCTBHE BHOpanmii.

Bompoc 2:

OOBsIcHUTE, KaK U3MEPUTH CKOPOCTb PACIIPOCTPAHEHUs 3ByKOBBIX BOJIH B cpejie. Kakue MeTobl CTIONb3YIOTCS IS 3TOTO U KaKHe
(haKTOPHI HYXKHO yIUTHIBATH?

Ortser:

CKOpOCTb PacIpOCTPaHEHHUS 3BYKOBBIX BOJIH B Cpe/ie U3MEPSETCs C IOMOILBI0 METOI0B, OCHOBAHHBIX Ha PETUCTPAIMH BPEMEHH
HPOXOXK/ICHHS 3BYKOBOW BOJIHBI MEXY JIBYMS TOUKaMH. VICIIONB3yIOTCS YIIbTpa3BYKOBBIEC aTYUKH WM MUKpodoHbI. BaskHo
YUUTBIBATh TEMIIEPATYPY CPEAbI, BIQKHOCTh M HAJTMYHE TIPETIATCTBHH, KOTOPBIE MOTYT IOBIIHATE HAa paclpoOCTpaHEHUE 3BYKA.

3aKpLITLIe BOITPOCHI C OTHUM IIPpaBUJIIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoli 3aK0H omuchIBaeT ABMXKEHHE Tejla MO BO3AECHCTBUEM BHEIIHEN CHIIBI?
a) 3aKOH BCEMHUPHOT'O TATOTCHUS

b) Bropoii 3akon HeroToHa

c¢) Tperwnii 3akoH HetoToHa

d) 3akoH coxpaHeHHsI SHEPTUH




IIpaBunsHsIi oTBeT: b) Bropoii 3akon HeloToHa

Bompoc Ned

Kaxkoit mpubop ucnons3yercs A U3MEpPEeHUs] CKOPOCTH 3BYKa B Bojie?
a) ['uaponoxarop

b) Oxonot

¢) Conorpad

d) daTuuk gaBiaeHus

[IpaBunbHBIi 0TBET: a) ['MapookaTop

BaKpLITI)Ie BOIIPOCHI C HECKOJILKUMU ITPABUIIbHBIMU OTBETAMU

Bompoc Ne5

Kaxkue (axTops! BIUSIOT Ha CTAaOMIFHOCTE CyJHA Ha Boxe?
a) @opma Kopiyca

b) Pactipenenenue rpy3os

¢) Bricora HamBogHOTO G0pTa

d) I'mybuna ocangku

IIpaBusbHbBIE OTBETHL: @, b, ¢, d

Bonpoc Ne6

Kaxue nmpuOopbl HCHOJIB3YIOTCS TSl M3MEPEHHST MarHUTHOTO 110JIs?
a) Kommac

b) Maraurometp

c¢) laneBaHOMETP

d) Karymika nHAYKTUBHOCTH

ITpaBunbHbIC OTBETHI: b, d

BOHpOCLI Ha YCTAHOBJICHHC OCJIEAOBATCIBHOCTH

Bonpoc Ne7

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEI0BATEIBHOCTD MIAT0B IPH MIPOBEACHUH KCIICPUMEHTA T10 H3MEPEHUIO CKOPOCTH 3BYKa B BO3IyXE:
I. [MonkroueHne MUKPOGOHOB K PETHCTPUPYIOIIEMY YCTPOHUCTBY.

2. H3MepeHne BpeMEHU MPOXOKICHUS 3BYKa MEXKIy MHUKPO(OHAMH.

3. PacueT ckopocTu 3ByKa IO U3BECTHBIM PACCTOSHUSIM U BPEMEHU.

4. Hacrpoiika paccTossHHI MeXITy MHKPO(OHAMH.

[IpaBuiibHas IOCTENOBATENBHOCTD: 4 — 1 — 2 — 3

Bompoc Ne8

YcTaHOBHTE NOCIEA0BATENIFHOCTD IIIATOB IIPHU HACTPOHKE J1a3epHOr0 AalbHOMEpPa ISl U3MEPEHUS PACCTOSHUS:
1. Hacrpoiika npueMHuKa curHana.

2. INoaxiroueHne UCTOYHNKA ITHTaHNUS.

3. Hacrpolika nepenatoero asepa.

4. W3mepenue paccTOsHUS.

[IpaBuiibHas mocnen0BaTENbHOCTD: 2 — 3 — 1 — 4
Bomnpocsl Ha ycTaHOBJIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXTY (PU3MUCCKUMU SBICHUAMH U IPUOOPAMHU, UCIIOJIB3YEeMbIMU JUIS UX U3y9eHHS:
du3ndeckoe sIBICHUE ITpu6op

a) DnekrpuuectBo 1) AMmepmerp

b) Marnetusm 2) Kommnac

¢) Onrtuyeckue 3PPexTo 3) Cnextpometp
d) PannoaktiBHOCTE 4) I'eirepoBCKHI CUETUHK
IIpaBuIbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

YCcTaHOBHTE COOTBETCTBHE MEXIY (PM3HUSCKUMH BEIMINHAMH U UX eAWHHUIIAMH M3MEpeHHs B MeXTyHapoaHOH CHCTEMe eAMHHMIT
(cn:

duznveckasi BEITHIHHA Enunanna usmepeHus

a) Cuma 1) Hetoton

b) Pabora 2) xoyms

¢) MomHoCTh 3) Barr




d) Dueprus 4) xoynb
[paBuIIbHOE COOTBETCTBHE:

a) — 1)

b) — 2)

c)—3)

d)—4)

6.4. MeToauueckue MaTepHuaJibl, ONpeessionie Npoue1ypbl OlleHHBaHUSA

Meroauka OIeHKH 1abOpaTOPHBIX paboT

CTyIeHT TOJKEH BBITIONHUTH U 3allIUTUTH BCe Ta00paTOpHBIE PaboOTHI, MPETyCMOTPEHHBIE MMPOTPAMMO TUCTIUTUTAHBL.
JlabopatopHas paboTa cunTaeTcs 3alUIIEHHON PH YCIOBUH yAOBIETBOPUTEIBHBIX OTBETOB HA HE MeHee 85% BCeX KOHTPOJIbHBIX
BOITPOCOB, TIPHBEACHHBIX B KOHIIE KaXKI0i paOOTHI B JJAOOPATOPHOM MPAKTHKYME, @ TAK)KE BHIITOJIHEHHS TECTOBBIX 3aIaHUH IO TeMe
paboThI Ha YCMOTPEHHUE TIPETIOIaBaATEIICH.

Meroauka 3ayera o JUCIUILIMHE
3a4eT Mo AMCIUILINHE BBICTABIACTCS MO PE3yJabTaTaM CUCTEMATHUECKON paOoOThI CTYJCHTA B TCUCHHE CEMECTpA.

Metoauka OLIEHKH 3K3aMEHa 110 AUCLUIIIMHE

TeopeTuueckas 4acTh 3K3aMeHa M0 JUCLHUIIMHE MPEACTaBIsIeT cO00 KOMIJIEKC BOIPOCOB Ha YCBOEHHE MPOIEHHOr0 MaTepHuana -
TEPMUHBI, OIIPEACICHHUS, 3aKOHBL.

B pamkax TeopeTHuecKoi 9acTH 00yJaromuiics, [UIs KaKA0ro 3a1aHus, (POPMyIHPYeT MPAaBIIbHbIE C €r0 TOYKH 3PEHHS OTBETHL
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHBIE OTBETHI Ha BOIPOCHL. B MpoTUBHOM citydae 3amaHue
CUUTAETCS HEBBIIIOIHEHHBIM.

IIpakTHyeckas 4acTh 3K3aMeHa 110 JUCLUIUIMHE NIPEJCTABIAET 3a1a4l, HAllpaBJICHHbIE Ha BBIIBICHHE BO3MOXXHOCTU IPAKTUYECKOTO
[IPUMEHEHUS KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3YNbTATOB BBIIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKON yacTeil B COOTBETCTBUH C
MPUBEICHHBIMH HIDKE TPSOOBaHUIMH.

5 (oTaM4HO) >85 Bce 3aanus BBINOIHEHB B COOTBETCTBUH € TpEOOBAHUSMH, B MOJHOM 00beMe U 0e3 omHOoK.

4 (xoporo) 75+84 Bce 3aaHus BBINOIHEHB! B COOTBETCTBUH C TPEOOBAaHUAMH, B 00BEME JOCTATOYHOM NI OOIIETO
(hyHKIIMOHUPOBAHMS CHCTEMBI MIIH BBITIOTHEHO JBA 3a/IaHMS B COOTBETCTBHH C TPEOOBAHMAMH, B IIOJIHOM 00BeMe 1 03 OIHOOK.

3 (YZOBIETBOPHUTEIHHO) 50+74 BrimonHeHO He MeHee IBYX 3aJaHHH B COOTBETCTBHHU C TPEOOBAaHMSAMH, B 00BeMe
JIOCTaTOYHOM JUIs 001ero (YHKIIMOHUPOBAHUSI CHCTEMBI

2 (HeyIOBJIETBOPHUTEIIHHO) <50 BeimmonHeHO MeHee BYX 3aJaHWN B COOTBETCTBHH C TPEOOBaHMSAMH, B 00BEMe

JOCTaTOYHOM JUIS 00IIeTo (hYHKIIHOHHPOBAHUS CHCTEMBI
HroroBelii 6asut 3a 3K3aMEH BBICTABIISETCS 110 OLEHKE XYALIeH 4acTH. B COpHBIX ciaydyasx ImpenojaBaTelib BIpaBe 3a1aBaTh
YTOYHSIOIIUE BOMIPOCHI U JaBaTh JOMOIHUTENbHbBIE NPAKTHYECKUE 3aJaHHS.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas IuTEpaTYpa

ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBoO, rof
JI1.1 | Tpodpumona Taucus Kypc ¢uzuku: yued. nocobue 1ist HHXEHEp.-TEXH. CIELl. By30B Mocksa: Axanemus, 2010
HBaHoBHA
JI1.2 | BukynoB CtaHucnas du3mKa: 3a1a4u A1 CAMOCTOAT. PEILIEHUS U1l CTyJEHTOB BCEX CIIELL. Hosocubupck: HI'ABT,
Buxroposuy, 04. ¥ 3204. hopM 00ydeHHUS 2011
TpsinkuHa Enena
Tpanuesna
JI1.3 [CurumoB Brnamucnas | Onruka. @usmuka aToma: 1ab0paTOPHEIA IPAKTHKYM IO (DH3HKE Hosocubupck: CI'YBT,
HBanoBuu, 2016
IIporonomnosa Huna
ITaBnoBHa
JI1.4 |Buxkynos C. B., ®dusmka: COOPHUK 33724 HoBocubupck: CI'YBT,
Curumos B. ., 2017
Tpsinkuna E. T.
JI1.5 |Huxurenko Anatonuii |JlabopaTopHBIN MPAKTHKYM MO MEXaHUKE Hosocubupck: CI'YBT,
I'eopruesny, SIkoBies 2018
Biagumup
Hukomnaesuy,

Curumos Bnagucnas
NBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'osioBaHOB
Muxaun HukonaeBnu

7.1.2. Jlono/HUTEIbLHAS JINTEPaTYpa




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHIOKOB Muxaui

IlerpoBuu

JlabopaTopHBIil MPAaKTUKYM IO (pu3nke. DNEeKTPUIECTBO, MAaTHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBanue

Jlabopatopusi onTHKH W (HUBHUKH
aToma - ydeOHas aymIuTOpHs s

AynuropHast nmocka; Kowmrmuiekt ydueOHo# Mebenm; JlaGopatoprble ycraHoBku: OrmpeneneHue
ITIaBHOTO (POKYCHOTO paccTOsHHA JTHH3bL, OIpeneneHue Mmokas3aTels IPeOMICHHS XHUIKOCTEH ¢

HpOBEACHUS Ja00opaTOpHBIX | TOMOIIBI0  pedpakToMerpa AOOe; OmpeneneHue JUIMHBL BOJIHBI  Jla3epa IIPU  [OMOIIH

3aHATHI mudpaknuoHHOW pemeTkn; OnpenelieHHe KOHICHTPAIMH CaxXapHBIX PAacTBOPOB C TOMOIIBIO
caxapumerpa, 2 wrT.; OmnpeneneHue TeMmmepaTypsl packanéHHoro Ttena; MccienoBanue
JIMHEWYaToro CeKTpa BOAOPOa U ONpeieeHus MOCTOsIHHOM Punbepra

YuebHas ayIUTOpHs quist | AynutopHast nocka; KomruiekT yde6HOM Mebenu; MynbTumenuitHoe o0opynoBaHHE: HPOEKTOP

MIPOBEECHUS 3aHATHH | (CTallOHAPHEIN), 3KpaH (cTannoHapHbIi), [TK (mepeHOCHOIT)

JIEKIMOHHOTO THIIA

JlabopaTopust MEXaHUKU u | AynutopHas pocka; Kommmexkt yue6HOM Mebenu; JlaGopaTopHble CTEHABL YHHUBEPCAIBHBIH

JNIEKTPUYECTBA - ydeOHasi [ cTeH] «3aKoHbl IOCTOSIHHOrO TOKa», 6 mr.; JlaGoparopnas ycraHoBka: OmnpejeneHne

ayAuTOpHsl A IIPOBEAEHUS | TOPU3OHTAIBHOW COCTaBIAIOLIEH MarHUTHOro mnosst 3emid, 4 mr. OnpeaeneHue YCKOPEHHs

71a00PaTOPHBIX 3aHATHH

CHIIBI TSDKECTH To crioco0y beccens, 6 mr.; Mastauk O6epbOeka, 2 mt.; MaxoBoe kojeco, 4 mr.;
Omnpenenenue cKOpocTH 3ByKa; OrmpeneneHue  OTHOWICHHMA  TEIJIOEMKOCTEH, 2  IIT.;
JlabopatopHoe obGopymoBanue: Habop sneKkTpoM3MepHUTENbHBIX mpuOOpoB, 2 miT.; Habop
000pyIOBaHUS IS BEIYHCICHISI OTPENTHOCTEH M3MEpEHHH, 6 IIT.

ITomemenue IS
CaMOCTOSITENIbHON paboTbl
00yJarOIIIXCsI

Kommnekr yuebnoit wmebenn; I[IK — 10 mT., nogkimroueHHBIX K cetd "HHTepHer" w
o0ecrneynBalOUIMX  JOCTYI B DJCKTPOHHYIO  MH(POPMAIMOHHO-00pa30BATENbHYIO  CPEdy
YHuBepcurera.




