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O6pa3oBarenpHast 26.03.04 Hampasnenue  moarotoBku "MH)keHEpPHO-3KOHOMHYECKOE
mporpamma TEXHOJIOTHH U OM3HEC-MPOLIECCOB BOJHOTO TPaHCIOpTa"

TIpoduis "UmkeHepHO-9KOHOMUYECKOE oOecTieueHre OU3HEC-TIPOIECCOB"
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Kpanmudukanus O0akaJyiaBp

Dopma o0yaeHHs 3204Has

OO6m1ast TpyaA0EMKOCTh 53ET

YacoB o yaeOHOMY ITaHy 180 Bupgs! koHTpOIIA Ha Kypcax:
B TOM 4YHCIIE: SK3aMEHBI 2
ayIUTOPHBIE 3aHATHUS 18
caMmocTosTeNbHast pabora 140
4acoB Ha KOHTPOJIb 18

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 2
— Hroro
Bup 3anaruit v | P
Jlexiun 10 (10 |10 |10
JlabopaTopHbie 8 8 8 8
WHas KoHTaKTHas 4 4 4 4
pabora
Uroro ayn. 18 |18 [18 |18
KonrakrtHast pabora |22 |22 (22 (22
Cam. pabota 140 | 140 | 140 | 140
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"

roJl Ha4aja noArotosku 2024

PaGouyro nporpamMmy cocTaBuJi(u):
k.m.u., Joyenm, lepoununa 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
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TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.1.1

Maremaruka

2.12

Maremaruka

2.2

JMCUUIITNHBI M TPAKTUKH, TSI KOTOPHIX OCBOEHHE JAHHOH TUCHHILIMHBI (MOLY.Is) HEOOXOHMO KAK
npelecTByoIee:
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[pakTHKa 10 MOJYYCHHUIO IEPBUYHBIX PO(ECCHOHATBHBIX YMCHHUIT U HABBIKOB (B TOM YHCIIC MIEPBUYHBIX YMEHHUH U
HAaBBIKOB HAyYHO-HCCIICIOBATEIBCKOM JIEATETHHOCTH)

222

[IpakTHKa 1O MOIYYCHHUIO IEPBUYHBIX TPO(ECCHOHATBHBIX YMCHUI U HABBIKOB (B TOM YHCIIC IIEPBUYHBIX YMEHHUH U
HABBIKOB HAyYHO-HCCIICOBATEIBCKOM JIEITETHHOCTH)

3. KOMIIETEHIIMA OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JTUCIIUITJINHBI

(MOJYJIS)

OIIK-3: Cnioco0eH UCNOJIb30BATH OCHOBHBIE 32aKOHBI €CTECTBEHHO-HAYYHBIX THCHHUILINH B PodeccHoHaIbHOI
AeATEJIbHOCTH

OIIK-3.1: Mcmonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX JUCIUTLTAH

OIIK-3.2: HpI/IMeHﬂCT OCHOBHBI€ 3aKOHbI €CTECTBCHHO-HAYUYHBIX JUCHUIIJINH B HpO(bGCCHOHaﬂLHOﬁ JACATCIIBHOCTHU

OIIK-3.3: OpuenTtupyercsi B OCHOBHBIX 3aKOHAaX €CTECTBEHHO-HAYYHBIX TUCIIUILIMH C IIETBI0 TPUMEHEHHUS UX B
npodecCHOHATBHON JAeITENbHOCTH

B pe3yabTaTte ocBOeHHS THCHUTIIHHBI 00yIAIOIHIiCS T0JIKEH

3.1|3uars:
3.1.1| - ¢uznveckne OCHOBBI MEXaHUKH;
3.1.2 | - oCHOBHBIE MOHATHSI, 3aKOHBI H MOJIENIN MEXAHUKH, SJIEKTPHUECTBA U MarHeTHU3Ma, KOJIeOaHuil 1 BOJH, KBAHTOBOH
(bU3UKH, MONICKYISIPHOI (QDU3UKK U TEPMOIMHAMUKY, ONITHKH, AaTOMHOM U SICPHON (HH3HUKH;
3.1.3 |- METOABI TEOPETUUECKOTO U IKCTIEPUMEHTAIBHOTO UCCIEA0BAHHS B (PH3UKE
3.2 [ Ymern:
3.2.1 | conp30BaTh (QU3MUECKHE 3aKOHBI IPU aHAIN3E U PEIICHNH IpoOiIeM IpodhecCHOHATTBHON AESTETbHOCTH
3.3 | Baagerb:
3.3.1 | MmeTogaMu npoBeAcHUS GUIUUSCKUX U3MEPCHUI, METOAaMH KOPPEKTHOH OLICHKH TOTPEIIHOCTEH IPH NPOBEACHUN
(bU3IYECKOro KCIICPUMEHTa
4. CTPYKTYPA JTUCIUIIJINHBI (MOYJIS)
Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Uacos | Jluteparypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3gen 1. @u3nyecKkue 0CHOBBI KJIACCHYECKOH MeXaHMKHU
Cp Kunemaruxka /Cp/ 2 18 0
Jlex Mexanuka /JIex/ 2 2 J1.1 0
Cp Hunaamuka /Cp/ 2 16 0
JIa6 OnpeeneHne YCKOPEHUs CHIIBI TSDKECTH 110 crtoco0y beccenst. 2 4 JIL.S 0
OnpezneneHrne MOMEHTA HHEPLIMU MaXxOBOTO KOJIeca TMHAMUIECKUM
MeTOJIOM. M3yueHne OCHOBHOT'O 3aKOHa JMHAMHUKH BpaIaTeIbHOIO
JIBIDKEHHS € TIOMOIIIbo MasitHrka Ob6epoeka /J1ab/
Cp CamocrosrenbHas padota /Cp/ 2 8 0
Pazpnen | Paspen 2. MoJiekyasipHas ¢puzuka U TepMOIMHAMHKA




Cp MonekynsapHo-kuHeTHueckas reopus /Cp/ 2 8 0

Jlex Tepmonunamuxa /JIex/ 2 2 J1.1
Cp Tepmoaunamuxa /Cp/ 2 20 0
Paznen | Pasgen 3. DiiekTpu4ecTBO
Cp Onexrpoctaruka /Cp/ 2 8 0
Cp Onexrpoauaamuka /Cp/ 2 10 0
Jlex OnekrpoauHamuka /Jlex/ 2 2 JI1.1 0
Paznen | Pa3zpen 4. DiekTpoMardeTusm
Cp Marnutoctaruka /Cp/ 2 6 0
Jlek Marnurtnas naaykuus. Teopus MakcBesuia AJist 3JIEKTPOMarHUTHOTO 2 2 JI1.1 0
ot /JIex/
Cp MarnutHas uanykuus. Teopus MakcBesia 115l 91€KTpOMarHuTHOIO 2 6 0
nonst /Cp/
JIab OmnpeneneHne TOPU30HTATBLHON COCTABIISIONICH HAMPSHKEHHOCTH 2 2 JI2.1 0

MarHuTHOro 1ois 3emun. /J1a6/

Pazgen | Pasmen S. OnTtuka

Cp Odusnueckas ontuka /Cp/ 2 6 0
Cp KsanToBas ontuka /Cp/ 2 6 0
JIab OmnpeneneHue noxkasaTesnen mpeaoMIIeHHUS JXKUAKOCTEH C TTOMOIIBIO 2 2 JI1.3 0

pedpakromerpa A6Ge. OnpeeneHne TeMnepaTypsl pacKaJIeHHOTO Tea
OIITHYECKUM MeTogoM /J1ab/

Pazgen Pa3nen 6. AtomHast u siiepHasi pusuka

Jlex Crpoenue aroma /JIex/ 2 2 0
Cp Crpoenne aroma /Cp/ 2 20 0
Cp SAnepnas ¢musuxa /Cp/ 2 8 J1.2 0
HKP Texymmuit korTposs /MKP/ 2 4 J1.4 0

5. COJAEPKAHME JUCLUIIIMHBI (MOAYJIST)

Paznen 1. ®usnyeckue OCHOBBI KJIACCUYECKON MEXaHUKHU

Tema 1.1. Kunematuka

DneMeHTHl KUHeMaTHKH. Mozenu B MexaHuke. Cuctema otcueta. IlocTynarenpsHoe ABHKEHUE TBEPAOTO Tena. TpaekTopus, AarHa
IyTH, BEKTOp nepemerieHus. CKoOpocTh M yCKOpEHHE TOUKH KaK IPOU3BOIHBIE pajinyca-BeKTopa 1o BpeMenu. HopmanbsHoe u
TaHTeHIATbHOE yeKopeHnus. Kitaccnguxarus BUIOB ABIKCHHS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuku HetotoHa. [ToHATHS Macchl U CHITbl. BUbl cuil B MEXaHHMKe: TPEHUs, YOIPYTrOCTH U TArOoTeHHs. IMITyibe Tena.
Wmrrynbc crutel. BHenHMe 1 BHyTpeHHHE CHITBL. 3aKOH COXpaHEHHS MMITYJIbCca MEXaHHIeCcKoi ciucteMsl. LleHTp mMace (eHTp
WHEPIIH) MEXaHUIECKON CUCTEMBI U 3aKOH €T0 JIBH)KEHHUSL.

PaboTa nocTossHHOM U epeMEHHO cuiTbl. BeipaskeHre paboThl CHIIBI Uepe3 KPUBOJIMHEHHBII HHTEerpai. MOIIHOCT. DHEPrHs Kak
YHUBEpCAIbHAs Mepa Pa3INIHBIX (OPM ABIKEHHS U B3anMoecTBrs. KiHeTHIeckas SHeprusl MeXaHNIeCKOH CHCTEMBI. 3aKOH
COXpaHEHMSI MEXaHHIECKOH PHEPTHH U €T0 CBA3b C OJHOPOIHOCTHIO BpEMEHH. Y 1ap aOCOTIOTHO YIIPYIHX U HEYIPYTHUX Tel.
MoMEeHT HHEepIMU TBEPAOTO TeIa OTHOCUTENBHO ocHu. [Ipumeps! ero Beruncienus. Teopema IllTeitnepa. MomeHT cunbsl. OcHOBHOE
ypaBHEHUE JUHAMUKHU BpaILATEIbHOIO IBH)KEHHUS TBEPJOIr0 Tejla OTHOCUTEIIBHO HEMOABHKHOM OCH. 3aKOH COXpAaHEHUsI MOMEHTa
HMITYJbCa U €T0 CBA3b C M30TPOITHOCTEIO IPOCTPAHCTBA.

3aKkoH BceMUpPHOTO TAroTeHus. [loTeHManbpHas SHEPrisl MaTepUATFHON TOUYKH BO BHEIITHEM CHIJIOBOM IIOJIE M €€ CBS3b C CHIIOH,
JIeHCTBYIOIIEH Ha MaTePHAIbHYIO TOUKY. 3aKOH COXPaHEHUS! MEXaHUYECKOM SHEPTUHU U €0 CBA3b C OJHOPOIHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTU U raze. Exununsl u3mepenus nasienus. 3akonsl [lackans u Apxumena. TeueHue uneanbHON )KUAKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHUe bepHymm u ciienctus u3 Hero. Teuenue Bsi3koi xugkoctd. @opmynsl HeioToHa n
Croxca. KoadGunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUSI.

Tema 1.3. Mexanudeckue KojeOaHus ¥ BOJIHbI

I'apMmoHMUeckne KonebaHus 1 uX XapakTepucTukd. [uddepeHnnansaHoe ypaBHEHHE TapMOHIYECKUX KoieOanuil. [IpyKuHHBIH,
(u3muecKkuii 1 MaTeMaTHIECKU MasTHUKHA. DHEPIUsl TapMOHUYIECKUX KoneOanuid. CloxeHHe TapMOHIYECKHUX KoJieOaHuil 0THOTO
HaIpaBJIeHUs U OAMHAKOBOM yacToThl. buenue.

Cro)xeHns B3aUMHO MEPICHANKYIAPHEIX KoseOanuit. durypsl Jluccaxy. 3aTyxarommue U BEIHYXICHHBIC KosleOanus1. Pe3oHaHC.
BosHOBBIE TTpomiecchl. MexaHu3M 00pa30BaHMS MEXaHHIECKUX BOJIH B YIpyroi cpene. IIpomonsHbIe U onepeyHble BOTHBL.
YpaBHEHHE IIIOCKOH Oeryiei BoTHbL JIMHA BOJHBI H BOJTHOBOE YUCIIO.

Paznen 2. MomnekynsipHast GU3UKa ¥ TepMOANHAMUKA

Tema 2.1. MonekynsipHO-KMUHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI UICANBHBIX ra3oB. YpaBHeHue Knaneiipona-Menneneesa. OcnoBHoe ypaBuenue MKT uaeanbHbIX razos.
CpenHsst KHHETHIECKas SHEPT s MOJICKYI. MOJIEKY SIPHO-KHHETHIECKOE TOJTKOBAHUE a0COIOTHOW TEMITEPaTYPhI.

DJIeMEHTHI CTAaTHCTUIECKOH (QU3UKH. 3aKoH MakcBeiia U pacipeeNIeHusT MOJIEKYIT HICaTbHOTO Ta3a 10 CKOPOCTSIM.
Bapometpuueckas ¢popmyna. 3akoH bonbliMaHa 11 pacipeielIeHus YaCTHI BO BHEITHEM NOTEHIUANbHOM oje. CpeaHee 4ncio




CTOJIKHOBEHHUH U CpeqHss ATHHA CBOOOAHOTO Mpodera MOIeKyIl.

OmnpitHOe o6ocHOoBarre MKT. Tuddy3usi, TemIompoBoHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe n HproToHA.

Tema 2.2. TepmoauHamuka

Buytpennss sHeprust. Uucno creneneii cBoOOAbI MOIEKyI. 3aKOH PAaBHOMEPHOT'O PACHPEISIICHNS SHEPTUH MO CTETIEHSIM CBOOOIBL.
IlepBoe Hauano TepMoanHaMUKH. PaboTa raza npu usmMeHeHuu ero oobema. TermnoeMKocTb MakpocucTeMbl. MossipHast
TEMI0EMKOCTb. 3aBUCHMOCTb TEIIOEMKOCTH HICANIbHOTO ra3a OT BUja npoliecca. [IpuMeHeHne nepBoro Hadanaa TEPMOJUHAMHUKH K
u3omporneccaM. AnuabaTHbI mporecc. Y paBHeHue [Iyaccona.

Kpyrossie mponeccel. O6paTumsbie u HeoOpaTuMble mpouecchl. Lukia KapHo u ero k.ILA. [1d uaeaasHOro rasa. Bropoe Hauano
TepMoguHaMUKH. [loHsATHE 00 SHTpONHH, €€ CTAaTHCTHIECKOE TOJIKOBaHHE.

CuItel ¥ TOTEHIINATIBHAS SHEPTHSI MEKMOJICKYIIIPHOTO B3auMoAeicTBISL. D deKkTHBHEIN qraMeTp MoJeKyil. Y paBHeHHe BaH-nep-
Baansca. ®a3ossre nepexons 1 u 2 pona. Kpurnueckoe cocrosuue. Tpoiinast Touka. OCOOEHHOCTH TBEPIOTO U KHUIKOTO COCTOSHUMN
BemecTBa. [loBepxHOCTHOE HaTspKkeHHe. CMadynBaHue. KanunmspHele SsBICHUS.

Paznen 3. DnexTpudecTBo

Tema 3.1. DnexTpocTaTuka

3akon Kynona. Hanpsi>keHHOCTb U CHJIOBBIE IMHUY HANPS KEHHOCTH 3JeKTpudeckoro nois. [Ipunnun cynepnosunun
aneKkTpudeckux noiseil. [Ipumep pacuera HaPsYKEHHOCTH M0JIS, CO37aBaeMoi cucTeMOH 3apsAa0B. [10Tok BeKTOpa HANPSKEHHOCTH
anekTpuyeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit 3eKTpruuecKoro moJs 1o nepeMerieHuro 3apsaaa. LIupKynauus BeKTopa HanpsbkeHHOCTU. [loTeHnanbHbIi XapakTep
3NEKTPOCTATUYECKOro Noud. [ToTeHnnan anekTpu4ecKkoro mojis. DKBUIOTEHIUATbHbIE TOBEPXHOCTU. CBA3b MOTEHLIUANA C
HaMpsDKEHHOCTBIO NOJIS. DIEKTPUUECKOE MOJIE B AUANEKTPUKAX. TUIIBI MUAIEKTPUKOB. Buasl nonspusanuu. Bekrop nonspusanuu.
IIpoBOAHUKH B 3EKTPOCTATUYECKOM IoJe. DIEKTPOEMKOCTh poBoAHUKA. KoHneHcaTops! 1 ux BuAbl. DopMyria MIOCKOTo
KoHzieHcaTopa. CrocoObl cOeAMHEHMST KOHAEHCATOPOB B GaTapero. DHeprus 3JeKTpoctaTuyeckoro nost. O0bEMHast INIOTHOCTh
SHEPIUU.

Tema 3.2. DnekrpoarHaMuKa

ITocTostHHBII dNeKTpUYecKruii TOK. Buiel HocuTenei 3apsiia B pa3inuHbix cpenax. Cuna Toka. Bekrop miotHoctu Toka. 91C
UCTOYHMKA TOKa. 3akoH OMa 715 ydacTKa U noaHoi nenu. CompoTuBIeHHe U NTPOBOJUMOCTb NPOBOJIHUKOB, UX TEMIEpaTypHas
3aBUCUMOCTb. PacueT cOmpoTUBICHUN NIPU Pa3IUYHBIX BUIAaX COCAUHEHHM.

PaboTa 1 MOITHOCTH 371eKTpudecKoro Toka. 3axoH Jlxoyns-Jlenma. [Ipasuna Kupxroda u npuMeHeH#e UX K pacdeTy
Pa3BETBIEHHBIX LIETIEH.

Paznen 4. DnexTpomMarseTusm

Tema 4.1 MarauTocTaTHKa

MarnuTHoe none. MHaykys MarHuTHOrO nosisi. CunoBble IMHAUKM MarHUTHOTO T0JIs1, €r0 BUXPEBOI XxapakTep. 3akoH AMmepa 1
CHUJIBI, AEUCTBYIOLIEH Ha MPOBOJHUK ¢ TOKOM. [IpaBuio neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokoM B
MarautHoM mode. [Ipusnun paboTs! anekrpoasurarens. 3akoH buo-Casapa-Jlamnaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
roJiei (MpsSIMOTO U KPYroBOTO TOKOB).

Cuiibl B3aMMOJICHCTBHUS IIapaJlIeIbHbIX TOKOB. 3aKOHBI AMIiepa. JIBHkeHMe 3apsKEHHBIX YaCTULl B MArHUTHOM nosie. Cuna
Jlopenna. Hupkymnsuust Bektopa H u B. 3akoH nosgHoro Toka. MarautHoe nosie cojieHou1a M Topouaa. [1oTok BekTopa MarHUTHOU
unaykuuu. Teopema I'aycca s nons B. [loTtok Bektopa B yepes conenoun.

Tema 4.2. MaruutHas uaaykuus. Teopust Makcsenia Ajst 31€KTPOMarHUTHOTO MO

Pabora 110 TIepeMeneHnIo MPOBOAHUKA M KOHTYPa C TOKOM B MarHUTHOM IT0JIe. DJEeKTPOMAarHUTHas MHIYKIWA. 3akoH Dapanes n
€ro BBIBOJ] U3 3aKOHA coxpaHeHus 3Hepruu. Ipasuno Jlenmna. SIBnenue camounHaykimu. MHIyKTHBHOCTH KOHTYpa. DJ1C
CaMOMHAYKIUH. B3auMHas nHIyKIus.

MarsauTHOE TI0JIe B BemecTBe. THITBI MarHeTHKOB (IHa-, Tapa- U peppoMarHeTHKy), nX Gpusndeckas nmpupona. HamarandeHHOCTS.
MarnuTHas npoHunaeMocTs BemecTsa. OcHoBbI Teopuu Makcseiuia. Tok cMelieHus. YpaBHeHus: MakcBenla B UHTEIPalbHOM
thopme.

ITonsTue o nepemeHHoM Toke. OMHYECKOE, PEaKTHBHOE (EMKOCTHOE ¥ MHAYKTUBHOE) M MOJIHOE CONPOTHBIIEHHS LIETTH EPEMEHHOTO
Toka. 3akoH OMa Juid ey IePEMEHHOr0 TOKa. MOIIHOCTB, BbIJIENIsIeMasl B LIENH IIEPEMEHHOTO TOKA.

OnexTpoMarHuTHBIC Konebanus. ['apMOHMUECKHE, 3aTyXarole 1 BEIHYKAeHHbIe KoaeOanus. IloHsTHe 0 pe3oHaHCe.
OnexkTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1Ikana aneKTpOMarHUTHBIX BOJIH.

Pazpen 5. OnrTuka

Tema 5.1. ®usznyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomieHus. Mx ¢usuyeckuii cmbici.
SIBneHue MOTHOTO BHyTpeHHeTo oTpaxkeHus. CBeToBobl. Cheprueckue 3epkana. Gopmyna 3epkana. [loctpoeHue n3o0pakeHHH.
Tonkwue nun3bL. @opMmyrna uH3EL [locTpoeHue H300paKeHHUH.

BonHoBas 3neKTpoMarHuTHas Mpupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. Bpems u anvHa
KorepeHTHOCTH. [IpocTpancTBeHHas KorepeHTHOCTE. VIHTepdhepernus cBeta. Meros! HabmroqeHns naTepdepeHnny ceera. Pacuer
unTepepernun B onbite FOHTa. MHTepdepeHnns cBeTa B TOHKUX IUIeHKaX. [1010CH paBHOW TOJIIMHEI X PaBHOTO HAKJIOHA.
Konbua Hetorona. [Ipumenenne uuTeppepeHiny B HAyKe U TEXHHUKE.

Judpaxius ceta. [Tpunimn INolirenca-®Openens. Metoz 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakius Ha npocTpaHcTBeHHOH pentetke. @opmyna Bynbsga-bparra. Pentrenorpadgudeckoe muccinegoBanue CTpyKTyph
kpuctamioB. [TonsTre o ronorpaduu.

IMonapuzanus ceera. EcTecTBeHHbIH U nosipu30BaHHbIN cBeT. 3akoH Mamtoca. [lomsipusanust cBeTa py OTPaKEHUH U
IIPEJIOMJIEHUM Ha IPpaHulle ABYX AUAJIEKTPUKOB. 3akoH bprocrepa. [IBoitHoe mydenpenomienue. Ilpuzma Hukons. Ionsapouns! u
HOJAPHU3AI[IOHHBIC IPU3MBIL.

HckyccTBeHHas ontudeckas anuzotponus. Iddextsl Keppa u @apanes. OnTuuecky akTUBHBIE BelecTBa. [ucnepcus cera.




OneMeHTHI 3IeKTPOHHOM Teopuu aucnepcuu ceera. [lormomenue (abcopOius) ceta. 3akoH byrepa.

Tema 5.2. KBanroBast ontuka

TemnoBoe U3TydeHHE U €T0 XapaKTEPUCTHKH. AOCOMOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonpimana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO YepHOTO Tena. 3akoH cMenienus Buna. @opmyna Penes-/xunca.

SBnenue hororddexra. Buenrnuit porospdext u ero 3akonsl. DoToHsl. YpaBHeHHe DHHIITENHA I BHEIIHET0 GoTodddexra.
Macca u nmmyibc GoTona. [lapinenue ceera. Onbits! JIeOenena. Jlasepsl, mpuHINT NEHCTBUS, YCTPOMCTBO H NPUMEHECHHE.

Paznen 6. ATomHas u sigepHast puznka

Tema 6.1. CtpoeHue aroma

Mopnemn aromoB Tomricona u Pesepdopaa. DMmupraeckrne 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAaHHS M TOTJIOMIEHHS aTOMOB.
Dopmyna Punbepra. Jlnneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CEPUH CHEKTPAIBHBIX JINHAN.

Bonna Jlyn ne Bpoitnsa. OnpiTHOE 000CHOBaHHE KOPIYCKYJISIPHO-BOJIHOBOTO Tyallu3Ma CBOMCTB BemecTBa. COOTHOLICHHUS
HeonpezenieHHocTel ['elizenOepra kak NposiBIeHHE KOPITyCKY/ISIPHO-BOJIHOBOTO JIyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHKuuns n
ee craTucTuuecKuil cmeici. YpaBHeHue Ilpénunrepa s cTalioHapHBIX COCTOSHUI.

Ioctynater bopa. BopoBckast Teopust aroMa BOJOPOAa U BOZOPOJONOT0OHOT0 HOHA. ATOM BOJOPOJia B KBAHTOBON MEXaHHKE.
KBanToBsle uncna. Criul anekTpoHa. CrinHoBoe kBaHTOBOE uncio. [Tpunnun INaynu. Pactipenenenue aneKTpOHOB 1O COCTOSTHUSIM.
Tema 6.2. SInepHas pusnka

PertreHosckue criekTpsl. 3akoH I'. Moznu. [Tornomierune, CIOHTAaHHOE U BRIHYXICHHOE H3IydeHue. IIorsaTie 00 onTHaecKux
KBaHTOBBIX FeHepaTopax (I1a3epax). Pasmep, cocTas u 3apsi aTOMHOro aapa. MaccoBoe u 3apsioBoe uucia. JleeKkt Maccsl 1
SHEprus CB3M sApa.

B3aumMopnelicTBue HYKJIIOHOB U IIOHATHE O CBOMCTBAX U MIPUPOAE AACPHBIX CHI. Monenu siapa. PaguoakTHBHOE U3IIy4E€HHUE U €T0
BUJIBL. 3aKOH PAaJHOAKTUBHOTO paclana. 3aKOHOMEPHOCTH U IPOHCXOXKAEHHE anb(a, OeTa - 1 raMMa-u3TydeHUs] aTOMHBIX A7ep.
ITonsTHE O AAEPHBIX PEAKIHAX U UX OCHOBHBIX THNaX. McKkyccTBeHHas paluoakTUBHOCTD. [lenenue Tsokenbix saep. Lennas
peakmust neneHus. [loraTre o simepHoi SHepreTuke. Peakist cHHTe3a aTOMHBIX siiep. [IpobieMa yrpaBisieMbIX TepMOSACPHBIX
peakiuii. DeMeHTapHbIe YacTHIbL. VX Kraccupukanus.

6. POHJ OIIEHOYHBIX CPEJCTB

6.1. IlepeueHb BUIOB OLIEHOYHBIX CPEACTB

BrinosHeHue U 3aIuTa 1ab0paTopHbIX padoT
BLI]'IOJ'[HE:HI/IC CaMOCTOATCIIBHBIX pa60T
DK3aMeH

6.2. Tembl NHCBMEHHBIX PadoT

He npexycMoTpeHo y4eOHBIM TIIAHOM

6.3. KoHTpoJIbHBIE BOIIPOCHI U 3aJaHUS

OIIK-3: CriocofeH nCTIoIp30BaTh OCHOBHEIE 3aKOHBI €CTECTBEHHO-HAYIHBIX JUCIUIUIMH B TPO(ECCHOHANBHO I TeTbHOCTH

1 cemectp

OTKpBITBIE BOIIPOCHI

Bomnpoc Nel

OnummuTe nporece u3MepeHns KodQUITIEeHTa TPEHUS CKOIBKSHUS MEXITy ABYyMsI OBEpXHOCTSIMHU. Kakue mapameTpsl HEOOX0ANMO
KOHTPOJIHPOBATh NP NPOBEACHUHU dKCIEPHMEHTa?

Ortser:

,HIISI U3MEPCHUA KO3(1)¢)I/II_[I/IGHTEI TPEHUA CKOJIBXKXCHUA MEKIY ABYMS TOBEPXHOCTAMU 00BIYHO HCIOJIB3YETCS METO] HAKJIIOHA
IIJIOCKOCTH. O,HI/IH 13 00BEKTOB TOMEMIACTCA HAa HAKJIOHHYIO INIOCKOCTD, U TOCTCIEHHO YBEJIMYUBACTCS YI'OJI HAKJIOHA 10 MOMCHTA
Hayasa ckoibxeHns. Koaduiment TpeHns paccUMThIBACTCS KK TaHT'€HC YIila HAKJIOHA. BaykHO KOHTPOIMPOBATh YUCTOTY
HOBerHOCTeﬁ, PAaBHOMCPHOCTD IPHUJIOKCHUSA HAIPY3KH U OTCYTCTBHUC BH6paHPII>i.

Bomnpoc 2:

OOBsIcHUTE, KaK U3MEPUTH CKOPOCTb PAcIIPOCTPAHEHUs 3BYKOBBIX BOJIH B cpejie. Kakue MeTobl HCTIONB3YIOTCS IS 3TOTO U KaKHe
(haKTOPBI HYXKHO YIUTHIBATH?

Ortser:

CKOpOCTI) pacnpoCTpaHCHU 3BYKOBBIX BOJIH B CPEIAC UBMEPACTCA C TOMOIIbIO METOA0OB, OCHOBAHHBLIX Ha PETUCTPALlA BPEMEHU
HPOXOXKICHHS 3BYKOBOW BOJIHBI MEXKY JIBYMS TOUKaMH. VICIIONB3yIOTCS YIIbTPa3BYKOBBIE IaTYNKH WM MUKpOQOHBI. BaskHo
Y4YUTBIBATh TCMIICPATYPY CPCAbl, BIAXXHOCTb U HAJINUINC HpeHHTCTBHﬁ, KOTOPBIC MOT'YT MOBJIMATH HAa PACIIPOCTPAHCHHUC 3BYKaA.

3aKpblTble BOIIPOCHI ¢ OAHUM PABUIBHBIM OTBETOM

Bomnpoc Ne3

Kakoi1 3aK0H OIMCHIBAET ABIKEHHE Tea 0 BO3ICHCTBUEM BHEIIHEN CHIIBI?
a) 3aKOH BCEMHUPHOTO TATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperwuit 3akoH HetoToHa

d) 3akoH coxpaHeHHs SHEPTUU

ITpaBunbHBI 0TBET: b) Bropoii 3akon HeioToHa

Bompoc Ne4
Kakoii mpubop ucnonb3yeTcs Ui H3MEPEHHsI CKOPOCTH 3ByKa B Boje?




a) l'uaponoxarop

b) Oxomnot

¢) Conorpad

d) MaTunk naBiueHus

IIpaBusbHbI 0TBET: a) ['UIponIoKaTOp

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU ITPAaBUIIbHBIMU OTBETAMU

Bormpoc Ne5

Kaxwe ¢akTops! BIUAIOT Ha cTaOMIBHOCTE CyIHA Ha Bojie?
a) @opma Koprmyca

b) Pacripenenenue rpy3os

c) Beicora HagBoHOTO OOpTa

d) I'mybuna ocaaku

IIpaBusbHBIE OTBETHL: @, b, ¢, d

Bonpoc Ne6

Kaxue mpuOopbl HCIONIB3YIOTCS TS M3MEPEHHSI MarHUTHOTO T0JIst?
a) Kommac

b) Marautomerp

c¢) laneBaHOMETP

d) Kartymika nHIyKTUBHOCTH

ITpaBunbHbIe OTBETHI: b, d

BOHpOCBI Ha YCTAaHOBJICHUC MOCIIEAOBATCILHOCTH

Bompoc No7

YcTaHoBUTE NPaBUIBHYIO [IOCIIEI0BATEIBHOCTD IAT0B IIPYU IPOBEJCHUN 3KCIIEPUMEHTA 110 U3MEPEHHIO CKOPOCTHU 3BYKa B BO3ZYXE:
1. IMoaxmroueHne MUKPO(GOHOB K PETUCTPHPYIOLIEMY YCTPOHCTRY.

2. H3mepeHne BpeMEHU MPOXOKICHHUS 3BYKa MEXKIYy MUKPO(OHAMH.

3. Pacuer ckopocTy 3ByKa 110 M3BECTHBIM PACCTOSHUSIM U BPEMEHU.

4. Hacrpoiika paccTossHHIT MEXTy MHUKPO(OHAMH.

IIpaBusbHas nocnenoBaTenbHOCTh: 4 — 1 — 2 — 3

Bompoc Ne8

YcTaHoBUTE NOCIIEA0BATEIBHOCTD 11Ar0B IPH HACTPOUKE JIA3EPHOTO JAJIbHOMEPA ISl U3MEPEHUS PACCTOSHUSA:
1. Hacrtpoiika npueMHuka cursana.

2. [NonkaroueHre UCTOUHUKA NMUTAHUS.

3. Hactpolika nepenatoero nasepa.

4. Wzmepenue paccTosHUsL.

[IpaBuiibHas OCIENOBATENBHOCTD: 2 — 3 — 1 — 4
Bompocsl Ha ycTaHOBJIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3MUCCKUMU SBICHUAMH U IPUOOPAMH, HCIIOJIB3YEeMbBIMH JUIS UX H3yICHHS:
DusnuecKoe SBICHUE IIpubop

a) Onektpuuectso 1) Amnepmerp

b) Marretnsm 2) Kommac

¢) Onruueckue 3G QexTs 3) Cnektpomerp
d) PagmoaktuBHOCTh 4) I'elirepoBCcKHil CUETUHK
[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

Bormpoc Nel0

Y CTaHOBHTE COOTBETCTBHE MEXY (DU3MICCKUMHU BETMUMHAMY U WX SAMHUIIAMH U3MEpEHUs B MeXTyHapOTHOW CHCTEME SIMHUIL
(CN):

dusnyeckad BeIuUnHA Enununa uzmepenus

a) Cuna 1) HeroToH

b) Pabora 2) Ixoynb

¢) MomHocTb 3) Barr

d) Dueprus 4) JIxxoyib
[IpaBunbHOE COOTBETCTBUE:
a)— 1)

b) — 2)




c)—3)
d)—4)

6.4. MeTogn4yecKkne MaTePUAJIbI, ONIPeIeSIONINe MPOLEAYPhI ONEHNBAHUS

Metonuka oreHKH JJaGOopaTOpHEIX padoT

CTyneHT IOJDKEeH BBITIOJHHUTE U 3aIIUTUTH BCE TAOOpaTOpHEIC PabOThL, IPEIYCMOTPEHHbIE TIPOrPaMMO THCIIUIIIHHEL.
JlabopaTopHast paboTa CUMTAETCS 3ALIUIIEHHON IPH YCIOBUH yAOBICTBOPHTEIHHBIX OTBETOB HA HE MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IPUBEAECHHBIX B KOHIIE KaX0H paboThI B 1aOOPaTOPHOM MPAKTUKyME, a TAK)KE BBITOTHEHHS TECTOBBIX 3aaHUH 110 TeMe
paboTHI HAa YCMOTpPEHHE MPETIOIaBaTeNeH.

Meroauka 3auera o JUCIUILIMHE
3a4eT Mo AMCIUILINHE BBICTABIACTCS MO PE3yJbTaTaM CHCTEMATHUECKON pabOThI CTyJCHTa B TEUEHHE CEMECTPA.

Metoauka OLIEHKU 3K3aMEHa 110 AUCLUIIINHE

TeopeTuueckas 4acTh 3K3aMeHa M0 JUCLHUIINHE MPeACTaBIsIeT coO00i KOMIJIEKC BOIPOCOB Ha YCBOEHHE IPOICHHOr0 MaTepHuania -
TEPMHHBI, ONIPEIEIICHNUS, 3aKOHBI.

B pamkax TeopeTHuecKoi 9acTr 00y4aromuiics, U KaKA0To 3aiaHus, (POPMyIHPYeT MPaBIILHbIE C €r0 TOYKH 3PEHHS OTBETHL.
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIydae, €CIIU JaHbI BEpHBIE OTBETHI Ha BOIIPOCHL. B MpoTUBHOM citydae 3amgaHue
CUUTAETCS HEBBIIOIHEHHBIM.

ITpakTHdeckas 4acTh 3K3aMeHa 10 JUCLUIUINHE [IPEACTABIISIET 3a/1a4l, HANIPABICHHbIE Ha BBISIBICHUE BO3MOXKHOCTH NIPAKTUYECKOTO
[IPUMEHEHUS KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3yNbTaTOB BBIIIOIHEHUS TEOPETUYECKOH U MPAaKTUYECKON yacTeil B COOTBETCTBUH C
TPHBEICHHBIMU HIDKE TPEOOBAHUIMU.

5 (oTIM4HO) >85 Bce 3amanus BHINONHEHB B COOTBETCTBUH € TPEOOBAHUSAMH, B MOJHOM 00beMe U 0e3 omHOoK.

4 (xoporo) 75+84 Bce 3a1aHus BBIONHEHBI B COOTBETCTBUH C TPEOOBAHUAMHU, B 00BEME JOCTATOYHOM JJIsi OOIIEro
(hYyHKITMOHUPOBAHUS CHCTEMBI HJIH BBITTOJTHEHO JIBA 3a/IaHHsI B COOTBETCTBUH C TPEOOBAaHHUSIMH, B TIOJHOM 00BbeMe U Oe3 ONIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrimonaeHo He MeHee ABYX 3aJaHWil B COOTBETCTBHU C TPeOOBaHUSIMH, B 00BeMe
JIOCTAaTOYHOM JJIs1 001ero (PyHKIMOHUPOBAHUS CUCTEMBI

2 (HEeyIOBJIECTBOPUTEIHHO) <50 BrIMoHEHO MEHee MBYX 3alaHWi B COOTBETCTBUH C TPEOOBAHUSAMH, B 00BbeMe

JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHUPOBAHUS CHCTEMBI
HWTorosblii 6ami 3a 3x3aMeH BBICTABIIACTCS 110 OLIEHKE Xy/IIel JacTu. B CIOpHBIX cioydasx ImpenoaaBaTenb BIPABE 3aaBaTh
YTOUHSIIOIINE BOIIPOCHI M AaBATh AONOJIHUTEIIbHBIC IPAKTUUECKUE 3a/[aHUS.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi JiuTEpaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENTH 3ariaBue W3narenscTBO, TOI
JI1.1 | Tpodumona Taucus Kypc ¢uzuku: yued. mocobue aisi HHXEHEp.-TEXH. CIELl. By30B Mocksa: Axagemus, 2010
HBanoBHa
JI1.2 | BukynoB CraHucnas ®dusznka: 3a1a4M ISl CAMOCTOST. PEIICHUS ISl CTYICHTOB BCEX CIIEIl. HoBocubupck: HCABT,
Buxroposuy, 04. 1 3204. hopM 00ydeHHSA 2011
Tpeiukuna Enena
TpanuesHa
JI1.3 | CurumoB Bnamucna | OnTuka. ®usnka aToma: 1a00paTOPHBINA MPAKTUKYM 10 (pH3HKE Hosocubupck: CI'YBT,
HBanoBuu, 2016
IIporonomnosa Huna
ITaBnoBHa
JI1.4 | Buxkynos C. B., dusuka: cCOOPHUK 33124 Hosocubupck: CI'YBT,
Curnmos B. ., 2017
Tpeiakuna E. T.
JI1.5 |Huxurenko AHatonuii |JlaGopaTopHBIH IPaKTUKYM IO MEXaHUKE Hosocubupck: CI'YBT,
T'eoprueuny, SIkoBieB 2018
Biagumup
Huxomnaesuu,

CurnmoB Biagucias
NBanoBuy, TpbelHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'oloBaHOB
Muxaun Hukonaesuu

7.1.2. lono/HUTEILHAS JIMTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, TOA




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI2.1 | Opnos Tpanuit JlabopaTopHBIil MPAaKTUKYM IO (pu3nke. DNEeKTPUIECTBO, MAaTHETU3M Hosocubupck: HI'ABT,

Bacunbesny, 2002

CunroxoB Muxanin

IlerpoBuu

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUMHBI (MOAY JIS)

Haznauenwue Ob6opynoBanue
JlabopaTopus MEXaHUKU u | AynuropHas mocka; Kowmmmekt ydueOHOM Mmebenn; JlaGopaTopHBIE CTEHABL: Y HUBEPCAIBHBIH
JJIEKTPUYECTBA - ydeOHas | CTeHA «3aKOHBl IOCTOSHHOrO Toka», 6 1mT.; JlaGopatopHas ycraHoBka: OmpenencHue
ayiuTopus 1N NPOBEAEHHS | FOPU3OHTANIBHONM CcOCTaBisAomell MarHuTHOoro monis 3emind, 4 mr. OmpeaeneHue YCKOPEHHs

1a00pATOPHBIX 3AHATHI

CHITBI TSDKECTH T0 crioco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe KoJieco, 4 mrT.;
Onpenenenue  ckopocTH 3Byka; OrmpeneneHue  OTHOLICHHMA — TEILIOEMKOCTEH, 2  IOT.;
JlaGoparopHoe ob6opynoBanue: Habop »snekTpou3MepHUTeNnbHBIX MpubopoB, 2 mrT.; Habop
000pyIOBaHYS TS BBIYUCIICHUSI OTPEITHOCTEH H3MEPEHHH, 6 INT.

YuebHas ayAUTOPUS i | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynpTumenuiiHoe o00pymoBaHHE: HPOEKTOP
IIPOBEIECHUS 3aHATHH | (CTallOHAPHBIN), 3KpaH (cTanuoHapHbI), [TK (mepeHoCHOI)

JIEKIIMOHHOT'O TUIIA

ITomemenne s | Kommaekr  yuebno#t wmebenn; I[IK — 10 mT., nogkiroueHHBIX K cetd "HuTepHer' w
CaMOCTOSTEITLHOM paboTHI | 00eCTIeYNBAIOIINX ~ JOCTYI B DJICKTPOHHYIO  HMH(OPMAIIMOHHO-00pa30BaTENFHYI0  Cpexy
00yJaronIxcs YHuBepcHUTeTA.

YuebHas ayJUTOpHs Juist | AyauropHas focka; KoMmuiekT yae6HoM Mebenn

MMPOBEACHUA TCKYUICTO KOHTPOJIA
u l'[pOMe)KyTO‘IHOﬁ aTTCCTallu




