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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

2.1.2

Xumus

2.2

III/ICHI(IHJ]I/[HLI H MMPAKTUHKH, IJI1 KOTOPbIX OCBOCHHUE JAHHOW TUCUMIJIMHBI (MOZ[yJIﬂ) HE0OXO0AUMO KaK
npeauiecTBylomiee:

2.2.1

OCHOBBI aBTOMaTHYECKOTO YHOpaBJICHUA
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Hay‘IHO-I/ICCHCZLOBaTCHLCKaH pa60Ta

3. KOMIIETEHIIMA OBYYAIOIIIEI'OCsl, ®POPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHHUITIJIMHBI

(MOJY.JIS)

OIIK-3: Cnioco0eH NpUMEHATh COOTBETCTBYIOIMIT (PU3MKO-MATEMATHYECKHI] AaNINAapaT, MeTOAbl AHAINU3A H MOJAeIMPOBAHUS,
TEOPeTHYECKOI0 M IKCIEPUMEHTAJIBLHOI0 HCCJIEeI0BAHMS TIPH PelIeHUH NPodecCHOHANBHBIX 32124

OIIK-3.2: JIleMOHCTpHpYET MIOHUMaHUE (PU3MYCCKUX SBICHUI U IPUMEHSCT 3aKOHBI MECXaHUKH, TCPMOIMHAMHKH, HICKTPHUECTBA U
MarHeTH3Ma, ONTHKH

B pe3yiabTaTe 0CBOCHUN JUCHUIIIMHBI oﬁy'{aloumﬁcn JOJIZKCH

3.1|3uars:
3.1.1| - ¢pu3uveckne OCHOBBI MEXaHHKH;
3.1.2 | - OCHOBHBIE MTOHSTHSI, 3aKOHBI H MOJIEITN MEXaHUKH, dJICKTPUUECTBA U MarHETHU3Ma, KOJIeOaHUl 1 BOJH, KBAHTOBOH
(u3UKH, MOJIEKYITSIPHON (DM3UKH U TEPMOAMHAMUKH, OTITUKH, aTOMHOU U AAEpHON (HU3UKH;
3.1.3 |- METOIBI TEOPETHUYECKOTO M YKCIIEPUMEHTAIBHOTO HCCIICAOBAaHNS B (pr3HKe.
3.2 [ Ymern:
3.2.1
3.2.2 | ucrionp30BaTh GU3NIECKUE 3aKOHBI TIPH aHAIH3E U PEIICHUH MPOOIeM MPOpeCCHOHATBHON e TeNEHOCTH
3.3 | Baagerb:
3.3.1 | MeTogaMu npoBeAcHUs GU3UUSCKUX U3MEPCHUI, METOAaMH KOPPEKTHOH OLIEHKH TOTPELIHOCTEH IPH NPOBEACHUN
(U3HYECKOTO IKCIIEPIMEHTA.
332
4. CTPYKTYPA JTUCIUAIIJINHBI (MOAYJIS)
Bup HanMeHoBaHMe pa3iesioB U TeM /BU 3aHATHS/ Cemectp | Yacos | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Pazpen | Paspen 1. duznyeckne 0CHOBBI KJIACCHYECKOH MEXaHMKHU
Jlex Junaamuka /Jlex/ 2 2 JI1.1 0
Cp Kunemaruka. Tunamuka /Cp/ 2 12 0
Jla6 OCHOBBI METO/IOB 00pabOTKH PE3yJIbTATOB U3MEPEHUH HU3MISCKUX 2 4 JI1.6 0
BenmunH. OmpeeneHne TUIOTHOCTH TeJ MPABUIBHON (HOPMBIL.
Omnpenenenue yCKOPEHHs CHIIBI TSXKECTH 10 crioco0y beccens.
OnpezeneHre MOMEHTA MHEPLIMU MaxOBOTO KoJieca TMHAMUYECKUM
METOJIOM. l3ydeHre OCHOBHOTO 3aKOHA TUHAMHUKHU BPAIIaTeILHOTO
JBIDKEHHS ¢ TIOMOIIbIo MasitHrka Ob6epOexa /J1ab/
Jlex Mexannueckue konebanus 1 BOJHBI /JIek/ 2 2 0
Cp MexaHnueckue kKonebaHus 1 BoIHbI /Cp/ 2 24 0
Paznen | Pazpes 2. Mosekyasipuas Gpu3NKa ¥ TEPMOAMHAMHUKA
Cp MonexynspHo-KuHEeTHUecKas Teopust /Cp/ 2 12 0
Jlex Tepmonunamuxa /JIex/ 2 2 J1.1 0
Cp Tepmomunaamuxa /Cp/ 2 14 0




JIab W3mepenue 1THBI 3ByKOBOIT BOTHBL,CKOPOCTH 3ByKa U K03 hHIueHTa 2 2 J1.5 0
ITyaccona mo ($a30BbIM COOTHOIICHUSM. /J1a6/
Pazgen | Pa3zmen 3. DuexTpuyecTBo
Jlex OnexkrpuuectBo /JIek/ 2 2 JI1.1 0
Cp Onexrpoctaruka /Cp/ 2 24 0
JIab V3MepeHune cOpOTUBIICHHSI METOAOM YPpaBHOBELIEHHOTO MocTHKa /J1ab/ 2 2 JI2.1 0
Cp Onexrpoaunamuka /Cp/ 2 24 0
Pazgen | Pa3zjpen 4. DiieKTpoMarseTusm
Cp MarnuTocratuxa /Cp/ 2 4 J1.1 0
Jlex MarnutHas uanykuus. Teopus MakcBesia 1151 91€KTpOMarHuTHOIO 2 2 0
mosst /JIex/
JIab OrnpenesneHre TOPU30HTAIBLHON COCTABIISAIONICH MArHUTHOTO TIOJIS 2 2 J12.1 0
3emim /J1a6/
Cp MarnutHas nunykuus. Teopus MakcBesuia 1U1sl 31€KTpOMarHuTHOIO 2 24 0
nonst /Cp/
Paspnen | Pasmen 5. Onruka
Cp @uznueckas ontuxa /Cp/ 2 8 0
Jlex KganToBas ontuka /JIex/ 2 2 JI1.1
JIab Omnpenenenue mokaszaTenel MPEIOMICHUS XUIKOCTEH ¢ TOMOIIBIO 2 4 J1.3 0
pedpakromeTpa AG6e. Onpenenenue TeMnepaTypbl pacKaJleHHOTO Tena
onTHYeckuM MetonoM /J1ad/
Cp KsanToBas ontuka /Cp/ 2 24 0
Paznen | Pa3zgen 6. ATomuas u sizepHasi pu3uKa
Jlex Crpoenue aroma /JIek/ 2 2 0
Cp Crpoenue atroma /Cp/ 2 24 0
Cp Snepuas ¢pusuka /Cp/ 2 8 J1.2 0
UKP 3amuTa nadopatopHsix padot /MKP/ 2 4 JI1.4 0

5. COJEPKAHME JUCHUILIAHGBI (MOAYJIST)

Pasznen 1. dusudeckue OCHOBBI KJIACCUYECKON MEXAHUKU

Tema 1.1. Kunematuka

DreMeHThl KHHeMaTHKH. Mojenu B MexaHuke. CucteMa otcueTa. [locTymarenbHoe IBUKEHUE TBEPOTO Tena. TpacKTopus, IIHHa
MyTH, BEKTOp nepemenieHns. CKOpoCTh M yCKOPEHHE TOYKH KaK MPOU3BOIHBIE paJinyca-BeKTopa 1Mo BpeMeHu. HopmanbsHoe 1
TaHTeHIMaJIbHOe ycKopeHus. Knaccudukanuus BUIOB JBIKEHHUS.

Tema 1.2. lunamuka

Tpu 3axona quaamuku HerotoHa. [ToHsATHS Macch! U cuibl. Bubl cHl B MEXaHUKE: TPEHHUSI, YIIPYTOCTH U TAToTeHus. UMimymbe Tena.

Wmmynsc cunbl. BHeIIHUE 1 BHYTPEHHHE CUIIBI. 3aKOH COXPaHEHUs UMITy/Ibca MeXaHW4ecKoi cucteMsl. LieHTp macc (ueHTp
UHEPLUH) MEXaHHUYECKOM CHCTEMBI U 3aKOH €T0 JABMW)KEHHUS.

PaboTa moCTOsIHHOM 1 TIepeMeHHOH CHITBL. BripakeHne paboTsI CHITE Uepe3 KpUBOIMHEWHBII HHTErpai. MOIIHOCTE. DHEPrus Kak
YHUBEpCAIbHAS Mepa Pa3INYHBIX (JOPM ABIKEHHMS U B3anMoAeHcTBHs. KuHeTHIeckas SHeprusl MeXaHNIeCKON CUCTEMBI. 3aKOH
COXpaHEHHsI MEXaHHYECKOH SHEPTHHU U €T0 CBA3b C OJHOPOJHOCTBIO BpEMEHH. Y Iap aOCOIIOTHO YIIPYIUX U HEYNPYTHUX Tel.
MoOMEHT HHEpLIUH TBEPAOTO TeNa OTHOCUTENBHO ocH. [IpuMepsl ero Berancienus. Teopema IIteitnepa. MomeHT cuibl. OCHOBHOE
YpaBHEHUE JUHAMUKU BPaIlaTEIbHOIO IBUXKEHUS TBEPJOrO TeIa OTHOCUTEIIBHO HEMOABUKHOM OCH. 3aKOH COXPAaHEHUsI MOMEHTA
UMITYJbCA U €T0 CBA3b C U30TPOITHOCTHIO IPOCTPAHCTBA.

3aKkoH BCeMHUPHOTro TsAroreHus. [loTeHanbpHas SHeprus MaTepruaabHON TOUKU BO BHELITHEM CHUJIOBOM IIOJIE U €€ CBSI3b C CUIION,
JIeHCTBYIOIIEN Ha MaTEPUAIbHYIO TOUKY. 3aKOH COXPaHEHUS] MEXAaHUYECKOM SHEPTUU U €r0 CBA3b C OJHOPOIHOCTBIO BPEMEHHU.
JlaBnenue B xuaKoCTH U raze. Exuanirs! m3Mmepenns nasnenns. 3akonsl [lackans u Apxumena. Tedenne nneansHON )KUIKOCTH.
YpaBHeHME Hepa3pbIBHOCTU. Y paBHEeHUE bepHyun u cieacTBus U3 Hero. TeueHue BsA3koi xxuakocty. @opmynsl HeroToHa n
Croxkca. Koa(hunueHT BSI3KOCTH U METOZBI €TO OTPEAEIICHNUSL.

Tema 1.3. MexaHmueckne KoeOaHHS 1 BOTHBI

T'apmonuueckue konebanus U UX XapakTepucTuku. JuddepeHnnansHoe ypaBHeHHE TapMOHHUECKUX KonebaHuid. I1pykuHHbBIH,
(u3nUecKuil 1 MaTeMaTHYECKUIl MassTHUKH. DHEprusi rapMOHMYECKHX KojeOaHuil. ClloxeHHne rapMOHUYECKHUX KOIeOaHni 0HOTO
HAaIpaBJICHHUS M OJTMHAKOBOH 4acTOTHL. brueHme.

CroxeHHs B3aUMHO MEPIEHANKYIAPHBIX Kosebanuit. @uryps! JIuccaxy. 3aTyxaromue 1 BEIHYX/ICHHBIC KoseOanus. Pe3oHaHC.
Bonnossle nporneccbl. Mexanu3m 00pa3oBaHus MEXaHHUYECKUX BOJH B YIpyroit cpeze. IlponoapHble U ONEpeYHbIe BOTHEI.
VpaBHeHMe MI0CKoH O6eryiie BonHsl. [iHA BOJIHBI X BOJIHOBOE YHUCIIO.

Paznen 2. MonekynsapHas Gpu3uKa 1 TEpMOJTUHAMUKA

Tema 2.1. MonekynsipHO-KMHETUYECKas TEOPUS

OnbITHBIE 3aKOHBI UACANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT naeanbHbIX razos.
Cpensss KHHETHIECKasi SHEPrust MOJIEKyI. MOIeKyIsIpHO-KHHETHIECKOEe TOJIKOBaHNE aOCOIIOTHON TeMIIepaTypsl.
DJIeMEHTBI CTATUCTUYECKOH (U3UKH. 3aKOH MakcBeluia I pacipe/ielIeHHs] MOJIEKYIT HIESaIbHOTO ra3a 10 CKOPOCTSIM.




Bapomerpuueckas dopmyna. 3akon bonpliMana U1 pacnpeeIeHus 9acTHI] BO BHEIITHEM NTOTEHIUAIBHOM Hone. CpeqHee Yuciao
CTOJIKHOBEHUIT ¥ CpeIHSAS JUIMHA CBOOOJHOTO ITPpoOera MoJIeKyIl.

OmnsrtHOe 0o6ocHOBarMe MKT. [Tnddy3ust, TerionpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, dypre n HeioToHAa.

Tema 2.2. Tepmoaunamuka

Buytpennss sHeprus. Hucno creneneit cBo60abI MONeKyl. 3aKOH PaBHOMEPHOT'O PacHpeieNIeHNsl SJHEPTUH MO CTETEHSIM CBOOOIBL.
IepBoe Hauano TepmMoauHaMUKH. PaboTa rasa npu u3MeHeHUH ero o0beMa. TeroeMKocTh MakpocucTeMsl. MossipHast
TETTIOEMKOCTh. 3aBUCHMOCTB TEIUIOEMKOCTH HICAIFHOTO Ta3a OT BH/IA Iporiecca. [IpuMeHeHne mepBoro Hagaga TePMOIMHAMUKH K
u3ompoueccam. AnuabartHslii mpouecc. YpasHenue Ilyaccona.

Kpyrossie nporieccel. O6patumble 1 HeoOpaTtuMsble mpoueccsl. Lukin KapHo u ero k.am.a. 1uist naeanbsHoro rasa. Bropoe Hauano
TepMoarHAMUKH. [loHATHE 00 SHTpONHH, €€ CTATHCTHYECKOE TOIKOBAHHE.

Cutel ¥ IOTEHIINATBHAS YHEPTHUS MEKMOJICKYIIIPHOTO B3auMoaeiicTBIL. D¢ dexTHBHBIN qraMeTp MoJleKyl. Y paBHeHue BaH-nep-
Baanbca. dazoBslie nepexonst 1 u 2 pona. Kputnueckoe coctosinue. Tpoiinas Touka. OcoOEHHOCTH TBEPAOTO U )KUAKOTO COCTOSTHHIMA
BemecTa. IToBepxHocTHOE HaTskeHue. CvadnBaHue. KanunmspHele siBIEHUS.

Pa3nmen 3. DnexrpudecTBo

Tema 3.1. DaexTpocraTuka

3axoH Kynona. HanpseHHOCTb U CHIIOBBIE JTMHUU HAPSXKEHHOCTH JIEKTPUYECKOro nouis. [IpuHuun cynepnosuuuu
aeKTpuueckux nonei. [IpuMep pacuera HaNPsKEHHOCTH IO, CO34aBAEMOM cUCTeMOH 3apa0B. II0TOK BEKTOpa HaNps>KEHHOCTH
anextpuueckoro nona. Teopema Octporpaackoro-I'aycca

PaGoTa cui anexkTpuuecKoro noss no nepeMenieHuo 3apsaaa. Lupkynamus BeKTopa HanpsKeHHOCTH. [loTeHnnanbHbli XapakTep
3JIEKTPOCTATUUECKOro nojs. [ToTeHnuan aekTpudecKoro nosist. DKBUNOTEHIMAIbHBIE TIOBEPXHOCTU. CBsI3b IOTEHIMATIA C
HAIMPSHKEHHOCTHIO TOJIS. DNEeKTPUUEcKoe MojIe B JUINEKTpUKaxX. THITbl AUAIEKTPUKOB. Buasl monspusanuu. BexTop momspusamun.
ITpoBOTHUKHY B ANEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh MpoBoaHNKA. KonaeHncarops! v ux Buabl. opmysa MiI0ckoro
KoHJeHcaTopa. CIiocoOBI CoeTMHEHH KOHAEHCATOPOB B 0aTapero. DHEPIus IeKTPOCTaTHIeCcKoro moist. O0bEMHAs IIIOTHOCTh
SHEPIUU.

Tema 3.2. DnekTpoarHAMUKA

IMTocTostHHBIN dnekTpuYecKkuil TOK. Buipl HocuTenel 3apsaa B pa3auyHbIX cpenax. Cuna Toka. Bekrop miorHoctu Toka. 31C
UCTOYHUKA TOKa. 3akoH OMa Aj1s yuacTka U nosiHoH nenu. ConpoTUBIEHUE U IPOBOAUMOCTD IIPOBOAHUKOB, UX TEMIIEPATypHas
3aBUCUMOCTb. PacdeT conpoTuBIeHUN 1P PA3JIMYHBIX BUJAX COEIUHEHUN.

Pabota n MommHOCTB 3sekTprueckoro Toka. 3akoH [xoyns-Jlenna. [Ipasuna Kupxroda n npuMeHeHue nx K pacuery
Pa3BETBIEHHBIX LIEHEH.

Paznen 4. DnexTpoMarHeTusm

Tema 4.1 MaruurocraTika

Marnutnoe nosne. Uaaykius marautHOro nosis. CUoBble TMHUM MarHUTHOTO TOJIS, €r0 BUXPEBOM XapakTep. 3akoH Amrepa ais
CHUJIBL, ACUCTBYIOLIEH HA IPOBOJHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOoHTyp ¢ TokoM B
MarHuTHOM mosie. [IpuHimn paboTsl anekrpoasurarens. 3akoH buo-Caapa-Jlamaca u ero npuMEHEHUE K PacueTy MarHUTHBIX
noJei (IpsIMOro ¥ KpyroBoro TOKOB).

Cuiibl B3aMMOJEHCTBYS IapaJlIeIbHBIX TOKOB. 3aKOHBI AMIiepa. JIBH:keHUE 3apsyKEHHBIX YaCTULl B MATHUTHOM nosie. Cuna
Jlopenua. Hupkymsuus Bexktopa H u B. 3akon noianoro toka. MarHutTHoe nojie cojieHouaa U Topouaa. [10Tok BeKTOpa MarHUTHOM
nHaykuu. Teopema ["aycca st monst B. [lotok BekTopa B uepes conenous.

Tema 4.2. MarnutHas uaaykuus. Teopust Makcseiia 11 3J€KTPOMarHUTHOTO OIS

Paborta mmo epemMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MAarHUTHOM IoJie. DJEeKTPOMAarHUTHas MHIyKIMsA. 3akoH Dapanesd u
€ro BBIBOJ] U3 3aKOHa coxpaHeHus sHepruu. [Ipasuno Jlenua. SIBnenue camouHAyKIMH. MHOAYKTUBHOCTD KOHTYpa. DJ1C
caMOMHAyKIuH. B3auMHas MHIYKIUS.

MarnuTHOe 1oJ1e B BemecTBe. THIIBI MarHETHKOB (Ja-, Hapa- U (eppOMarHeTKy), uX (pusmdeckas npupoaa. HamarHU9eHHOCTS.
MarnuTHas npoHuIaeMocThb BemecTBa. OcHOBHI Teopun MakcBesuia. Tok cMerieHus. YpaBHeHrs: MakcBesia B MHTETpalbHOM
dopme.

[TonsTHE 0 IepeMeHHOM Toke. OMHIYecKoe, peakKTHBHOE (EMKOCTHOE M HHIYKTHBHOE) U ITOJTHOE COIPOTHBIICHHUS LIETIH TIEPEMEHHOTO
Toka. 3akoH OMa Ui ey NepeMEeHHOro ToKa. MOIHOCTh, BEIAesIeMast B eI NepeMEHHOTO TOKa.

OnekTpoMarHuTHBIE KosieOaHus. ['apMOHMYECKHE, 3aTyXaloIe 1 BEIHYKACHHbIC KojeOanus. [loHsTHe 0 pe3oHaHce.
OJeKTpOMarHuTHbIE BOJIHBL M UX cBoHcTBa. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Pasznen 5. Onrtuxa

Tema 5.1. @uznuyeckas onTuka

OCHOBHBIE 3aKOHBI TEOMETPHUYECKON ONTHKH. AOCOTIOTHBIN U OTHOCUTEIBHBIN MOKa3aTen mpeioMieHus. VX Gpu3ndeckuit cMbICTT.
SIBnenue mMosHOro BHyTpeHHero oTpakeHus. CBeToBoasl. Chepuueckue 3epkana. Gopmyna 3epkana. [ToctpoeHne n300pakeHHMA.
Tonkue nmuu3bl. @opmyna nuH3bL. [TocTpoeHne n300pakeHUN.

BosHoBast snekTpoMarauTHas npupoja cBeta. KorepeHTHOCT 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u juinHa
koreperTHocTH. [IpocTpancTBeHHas kKorepeHTHOCTE. VIHTephepernus ceeta. Meroas! HabmoaeHus narepdepeHnnn ceera. Pacuer
unTepdepenunu B onbiTe FOHra. MIHTepdepenus cBera B TOHKUX MIeHKaX. [10710Ck paBHOM TOJIIMHBI M pAaBHOT'O HAKJIOHA.
Konpna Herotona. [IpumeHeHne nHTEp(EpeHIN B HaAyKe H TEXHUKE.

Judpaxius ceeta. [punmmn [Nolirenca-®Openens. Meton 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U JTUCKE.
Judpakiust Ha npocTpaHCTBeHHOI pentetke. @opmyna Bynbsga-bparra. Pertrenorpagudeckoe uccinenoBaHue CTpyKTyphI
kpuctamios. [Tonstue o ronorpaduu.

[Tonapu3zanus ceera. EctecTBeHHBIN 1 nonsipu30BaHHbIN cBeT. 3akoH Maitoca. [onsipu3zanus ceeta npu OTpaXeHU! U
IIPEIOMIICHUH Ha IPaHulle ABYX AUAIEKTPUKOB. 3akoH bprocrepa. [IBoiiHoe mydenpenominenue. Ilpuzma Hukonsa. Ilongapouns! u
MOJISIPU3ALUOHHBIE TIPU3MBI.




HckyccTBenHas ontudeckas anu3oTponus. Dddexts! Keppa u @apanes. OnTudecku akTHBHBIE BeliecTsa. Jlucmepcus ceera.
DJIeMEeHTBI JICKTPOHHOI TeopHH aucnepcuu ceera. [lornomenue (adbcopOuus) ceera. 3akon bByrepa.

Tema 5.2. KBanToBas ontuka

TemnoBoe U3ITydeHHE U €T0 XapaKTePUCTUKH. AGCONIOTHO YepHOe Teno. 3akoH Kupxroda. 3axon Credana - bonbimana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO YepHOro Tena. 3akoH cMenienus Buna. @opmyna Penes-/xunca.

Ssnenue porodrddexra. Buennnit poTodrddekT u ero 3akoHbl. PoTOHBI. YpaBHeHHE DHHIITEHHA T BHEMTHEr0 (hoTodddekra.
Macca n ummynsc ¢ortoHa. JaBnenne cBera. OnbiTel JleOenena. Jlazeps!, mprHINN NEHCTBHS, YCTPOICTBO M IPUMEHEHHE.

Pa3nen 6. AToMHas U siiepHast pu3uKa

Tema 6.1. Ctpoenue atoma

Mopnemu aromoB Tomriicona u Pesepdopaa. DMmuprueckre 3aKOHOMEPHOCTH B CIICKTPaX UCITYCKAHHS M MOTJIOIIEHHS aTOMOB.
®opmyna Punbepra. Jlunerdarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CEPUU CIIEKTPATbHBIX JTMHHM.

Bouna Jlyn ne Bpoitnst. OnbITHOe 060CHOBaHUE KOPIYCKYJISIPHO-BOJIHOBOT'O JAyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeomnpeneneHHocTel [ei3eHOepra kak mposBICHHE KOPITYCKYIISIPHO-BOJIHOBOTO JTyalli3Ma CBOMCTB MaTtepu. BoHoBas hyHKITUS U
ee craTucTuuecKuil cmpici. YpasHenue IlIpénunrepa ans craMoOHapHBIX COCTOSHUN.

IMToctynars! bopa. bopoBckas Teopust aToma BOJOPO/Ia U BOAOPOAONOA00HOTO HOHA. ATOM BOAOPO/a B KBAHTOBOI MEXaHUKE.
KBanrtoBsle uncna. CriuH 31ekTpoHa. CinHOBOE KBaHTOBOE 4Kcio. [Ipunnun ITaynu. Pacnpenenenne 3J€KTPOHOB IO COCTOSHUSM.
Tema 6.2. Snepras pusnka

Pentrenosckue cnekTpsl. 3akoH I'. Mosznu. Ilornomienre, CioHTaHHOE U BBIHY)KICHHOE U3IydeHue. [IoHsTue 06 onTuiaeckux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jleekt maccsl n
SHEPIUs CBSI3U A1pa.

BsaumMonelicTBUe HYKIIOHOB U IIOHATHE O CBOMCTBAX U IPUPOAE AACPHBIX cUl. Monenu sapa. PaquoakTUBHOE U3IIy4eHHE U €T0
BH/IbI. 3aKOH PaJIM0aKTUBHOTO pacna/ia. 3aKOHOMEPHOCTH M IIPOMCXOXkKIeHNE anb(a, Oera - 1 raMMa-U3JIydeHHUs aTOMHBIX si/iep.
IToHsATHE O AAEPHBIX PEAKLUAX U MX OCHOBHBIX TUIAX. VICKycCTBEHHAas paluOoaKTUBHOCTb. JleneHue Tsxensix saep. Lennas
peakiust neneHus. IloraTHe o sipepHoi SHepreTuke. Peakiust CHHTe3a aTOMHBIX siiep. [IpobieMa yrpaBiseMbIX TepPMOSIEPHBIX
peakuuid. DneMeHTapHble YacTHLL. VX Kinaccuduxanms.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUIOB OLICHOYHbIX CPEACTB

BeImosHeHre U 3amuTa 1abopaTopHbIX padoT
BeImonHEeHHE CaMOCTOSTEIBHBIX PaboT

3auer

OK3aMeH

6.2. Tembl NUCLMEHHBIX PadoT

He npexycMOTpeHO yIeOHBIM IUTaHOM

6.3. KonTpoabHbIe BONIPOCHI U 33a]aHUS

OIIK-3: CiocoOeH MpUMEHSTh COOTBETCTBYIOIIN (PU3MKO-MAaTEeMAaTHUIECKHI ammapar, METOAbI aHAJIH3a 1 MOACIHPOBAHUS,
TEOPETUICCKOTO M IKCIIEPUMEHTALHOTO UCCIISIOBAHUS MIPH PEIICHUU MPO(HECCHOHATBHBIX 3a1a4

1 cemectp

OTKpBITBIE BOIPOCHI

Bomnpoc Nel

OnumuTe nporece u3MepeHus KodQPUITHeHTa TPEHUS CKOIBKEHUS MEXITY ABYyMsI MOBEpXHOCTSIMU. Kakue mapaMeTpsl HEOOX0AUMO
KOHTPOJINPOBATH NPH NPOBEJCHUN SKCIICPHMEHTA?

Ortser:

Jlns n3mepenns Kod(duimenTa TpeHUs CKOIBKECHUS MEXK/Ty IBYMsI IOBEPXHOCTSIMH OOBIYHO HCIIONB3YETCSI METO]] HAKIIOHA
riockocTd. OZMH U3 00BbEKTOB IOMEIIAETCsl HA HAKJIOHHYIO TNIOCKOCTh, ¥ IIOCTENICHHO YBEIMYMBAETCS YroJl HAKJIOHA 10 MOMEHTa
Havasa ckoibxeHns. Koo duiment TpeHns paccUuThIBACTCS KaK TAaHT€HC YIila HAKJIOHA. BaykHO KOHTPOIMPOBATh YUCTOTY
MOBEPXHOCTEH, pABHOMEPHOCTH NPHIIOKCHNS HATPY3KH U OTCYTCTBHE BHOpanmii.

Bompoc 2:

OOBbsicCHUTE, KaK N3MEPUTh CKOPOCTh PACIPOCTPAHEHHUS! 3ByKOBBIX BOJIH B cpejie. Kakue MeTo bl HCIIoNIb3yI0TCs IS 3TOT0 U KaKue
(haKTOPHI HYXKHO yIUTHIBATH?

Ortser:

CkopocTb pacrnpocTpaHeHHsI 3BYKOBBIX BOJIH B Cpelie M3MepsIeTCs C TIOMOIIBIO METO/I0B, OCHOBaHHBIX Ha PErUCTPallii BPEMEHU
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
IpaBuIbHOE COOTBETCTBHUE:
a)—1)

b) — 2)

c)—3)

d)—4)

2 cemecTp

OTKpBITHIE BOIIPOCHI

Bonpoc Nel

OO0BbscHHUTE, KaK IPOUCXOIUT MPEJIOMIIEHUE CBETa HAa TPaHUIIe ABYX CpeJl C pa3HBIMU MoKa3aTesiMu npeiomiieHus. Kakue ¢akropsl
BIIUSIIOT HA YTOJI IPEIOMIIEHUs?

Ortsert:

IIpenomieHue cBeTa MIPOUCXOIUT, KOTAA CBET NEPEXOAUT U3 OJHOU CPebl B APYIYIO € Pa3IMYHBIM [10KA3aTEIEM IIPEIOMIICHUS.
Yron npenomieHus onpeaenseTcs: OTHOIIEHUEM CHHYCOB YIJIOB MaJeHUs U MPeIoMIIeHuUs, cornacHo 3akoHy CHemna-/lekapta. Ha
YTOJI TIPETIOMJICHHS BIHSIOT TTOKA3aTeH MPEITOMIICHIS 00CHX CpeJl, YroJl aJeHHUs CBeTa H AIHHA BOJIHEI CBETA.

Bonpoc Ne2

OOBsicHUTE, KaK TPOUCXOIHT (poT03(h(PeKT U Kakue (PaKTOphI BIUSIIOT Ha €ro MHTEHCUBHOCTH. Kakue MaTepraibl Hanboee

3¢ eKkTHBHO TeMOHCTPHUPYIOT PoTo3hDeKT?

OtBer:

DoT03(hheKT — 3TO SIBJICHUE, IPH KOTOPOM CBET BHIOMBAET JIEKTPOHBI M3 TOBEPXHOCTH MaTepuaia. IHTeHCHBHOCTH (hoTorhdekra
3aBHCHT OT YaCTOTHI CBETA, €r0 MHTCHCHBHOCTH U CBOWCTB MaTepHaia. MaTepHasl ¢ HU3KOH paboToH BEIXOAA 3JIEKTPOHA, TaKHe
KaK [IeJIOYHBIe METaJUTbI, Hanbosee d3PPEKTHBHO MPOSBISIIOT POTOIHDEKT.

3aKpLITLIe BOITPOCHI C OAHUM IIPaBUJIBHBIM OTBETOM

Bompoc Ne3

Kakoii npubop ncrons3yercst A1 U3MEPEHUs JUTMHbI BOJIHBI CBETa?
a) CriektpomeTp

b) ®oromerp

¢) UnTepdpepomerp

d) Mukpockon

IIpaBunbHENA oTBeT: a) CriekTpoMeTp

Bompoc Ned4

Kaxoit ameMeHT nepruoandeckoil TabIHIBl IMeeT HanOoJIbIee KOJTHIESCTBO TPOTOHOB B siipe?
a) Ypax

b) [Tnyronuit

¢) Panuit

d) Kamngopanit

IIpaBunbHBINA OTBET: a) YpaH

3aKpBITBIC BOITPOCHI C HECKOJIbKMMU MTPABUJIbHBIMU OTBECTAMHU

Bomnpoc Ne5

Kakne MeTonbl HCIIONIB3YIOTCS JUIsl 0OHAPYKEHUS PaANOaKTUBHBIX HCTOUHUKOB?
a) lammMa-criekTpomeTpus

b) JleTeKTopbI HOHU3UPYIOLIETO H3ITyICHUS

¢) PeHTreHogmyopeciieHTHbIN aHanmu3

d) DnexTpoHHAs MUKPOCKOIIHS

IIpaBunbHBIE OTBETHL: a, b

Bompoc Ne6

Kaxkue npruOops! HCIIOTB3YIOTCS TSI HCCIEIOBAHUS ONTHYECKUX CBOIMCTB MaTepHAIOB?
a) CnextpodoTtomerp

b) [Monsipumerp

¢) Peppakromerp

d) Kanu6parop

IIpaBusbHBIE OTBETHL: @, b, C

BOHpOCBI Ha YCTAaHOBJICHUEC MTOCJICIOBATCIBHOCTH

Bompoc Ne7

YcTaHOBHTE MPaBHIIBHYIO MOCIIEIOBATENLHOCTH ITAIOB MPOIECcca SASPHOTO CHHTE3a:
1. OO0pa3oBaHue renusl.

2. CoennHeHne IByX aTOMOB BOAOPOJA.




3. BricBOOOXKIEHNE YHEPTUH.
4. dopMupoOBaHKE HOBOW MaTepHHU.
ITpaBunbHas nocnenoBarenbHOCTh: 2 — 4 — 1 — 3

Bompoc Ne8

YcTaHOBHTE PaBUIIBHYIO OCIIE0BATEIBHOCTD IATOB IIPH IIPOBEACHNH SKCIIEPUMEHTA 110 MHTEP(EPEHIINY CBETA:
1. Habmonenne u perucrpanus nHTEpHEpEeHINOHHON KapTHHBL

2. YcTaHOBKa HCTOYHHMKA KOT€PEHTHOTO CBETA.

3. YcraHOBKa 3KpaHa Ul HaOMoAeHNs UHTepdEpeHIHN.

4. PerymipoBanne paccTOSHUS MEXTy HCTOYHHKOM CBETa U SKPAHOM.

IIpaBunbHas nocnen0BaTENbHOCTh: 2 — 4 — 3 — 1
Bormnpocsl Ha ycTaHOBIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKIY (DU3UUCCKUMU SBICHHSAMH U X IPUMCHCHUEM B TEXHHUKE:
duzndeckoe SBICHHE [IpuMeHeHNE B TEXHUKE

a) ®ororpdexr 1) Conmneunsie GaTapen

b) Anepusiit cunte3 2) Jlazepst

¢) Marnutnoe none 3) Komnacer

d) DnexTpoMarHuTHAS WHIYKITS 4) T'eneparys 37I€KTPOIHEPTUU

IIpaBuIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXTY (PU3UUCCKUMU SBICHUSAMH B ONTHUKE U X OIHCAHUEM:
Dusnveckoe sBIEHHE Onucanune

a) Tudpaxms 1) Pa3noxenne cBera Ha CHEKTpajbHBIC I[BETA

b) IIpenomnenne 2) N3rubanne CBETOBBIX BOJH IPU MPOXOXKICHUHU depe3 Mperpamy
¢) ducnepcus 3) V3mMeHeHHne HanpaBlieHHUs CBETa MPU Mepexoie U3 OJHOU Cpelbl B APYTYIO

d) Unrepdepennuss  4) IlepexpbiTue CBETOBBIX BOJH, NPUBOJSIIEE K YCHICHHIO WM OCJIA0JICHUIO MHTEHCUBHOCTH CBETa
IIpaBuIbHOE COOTBETCTBUE:

a) — 2)

b) — 3)

)= 1)

d)—4)

6.4. Mertoauueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OHeHUBaHUusA

MeTtoanka omeHKH J1abOpaTOPHBIX PaboT

CTyIeHT IOJDKeH BBITIOJNHUTE M 3AIIUTUTH BCE JTA0OPATOPHBIC PaOOThI, IPEIYCMOTPEHHBIC IPOrPAMMON THUCIUILIHHBI.
JlabopaTopHast paboTa CUMTACTCS 3alIMIICHHON PH YCIIOBUH YAOBICTBOPUTEIFHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOJIBHBIX
BOIIPOCOB, TIPUBEICHHBIX B KOHIIE KXKIOH pabOThI B JIAOOPATOPHOM MPAKTHKYME, & TAK)KE BHITTOJTHEHHUS TECTOBBIX 3aJIJaHUIA IO TEMe
paboThI HAa YCMOTpEHHUE TPEToAaBaTeNei.

MCTOJII/IKa 3a4ycTa 110 JUCHUIIIIMHE
3auer 1o JUCHUIUIMHE BBICTABIISICTCA IO PE3YJIbTaTaM CHCTEMATHYCCKOM pa6OTLI CTyAC€HTAa B TCYECHUC CEMECTPA.

MeroaHKa OICHKH 9K3aMeHa 110 JUCIUIUINHE

TeopeTndeckast 9acTh 3K3aMeHa 0 TUCIHUITIMHE MTPEACTABIIET cO00I KOMITIIEKC BOIPOCOB HA YCBOEGHHE IPOIIEHHOTO MaTepHraia -
TEPMUHBI, ONPEAETICHNUS, 3AKOHBL.

B pamkax TeopeTHyeckoil 4acTu 00yJaromuiics, Ul KaKIoro 3aanus, (opMyIHpYeT MPaBIIbHBIC C €r0 TOYKH 3PESHHS OTBETHL
3amaHue CUUTACTCS BHIITOJHEHHBIM B TOM CIIydae, €CIIH JTaHbI BEpHBIC OTBETHI Ha BOIIPOCHL. B mpoTHBHOM citydae 3amaHue
CUHTAETCs] HEBBITIOTHEHHBIM.

IIpakTHyeckas yacTh SK3aMEHa 0 AUCLMIUIMHE IPEICTABISCT 3a/1a4, HAPABJICHHBIC HAa BBIBICHUE BO3MOXKHOCTH MPAKTUIECKOTO
NPUMEHECHUS] KOHKPETHOT'O TEOPETHYECKOTO paszena.

OK3aMeH BBICTABIIETCS C YUCTOM PE3yNbTaTOB BBITIOIHEHUS TEOPETHICCKON M MPAKTHIECKON JacTeil B COOTBETCTBHH C
MPUBEACHHBIMU HUXKE TPEOOBAHUSIMHU.

5 (OTJIMYHO) >85 Bce 3a1aHus BBIIOIHEHBI B COOTBETCTBHH C TPEOOBAHUSAMHE, B IMOJHOM 00beMe W 0e3 OmHOoK.

4 (xoporo) 75+-84 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHMSAMHU, B 00BEME HOCTATOYHOM IS OOIIETo
(hyHKUIMOHUPOBAHUS CUCTEMBI MJIH BBITIOJHEHO J1Ba 3a/1aHHsI B COOTBETCTBUU C TPEOOBAaHHUAMH, B IOJIHOM 00Bbeme U 0e3 OLIMOOK.

3 (yOOBIETBOPHUTENBHO) 50+74 BrInosiHeHO He MeHee JByX 3aJaHMil B COOTBETCTBHHU C TPeOOBaHUSIMH, B 00BbEME
JOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHHPOBAHUS CHCTEMBI

2 (HEyHOBICTBOPHUTEIILHO) <50 BrimonHeHO MeHee ABYX 3aJaHUM B COOTBETCTBHU C TPEOOBaHMAMH, B 00beMe

JO0CTaTOYHOM JIs 06IL[6F0 CI)yHKI_II/IOHI/IpOBaHI/IH CUCTEMBI




HToroBblii 6ami 3a 3x3aMeH BBICTABIIACTCS 110 OLIEHKE Xy/IIel JacTu. B CIOpHBIX cioydasx IpenojaBaTenb BIPABe 3aaBaTh
YTOUYHSIOILKE BOIPOCHI U 1aBaTh JONOJHUTENIBHBIEC IPAKTUYECKUE 3aaHHUA.

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

7.1 Pexomenyemasi iuTEpaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTETH

3ariaBue W3narenscTBO, TOI

JI1.1 | Tpodumona Taucus

HNBanoBHa

Kypc ¢uzuku: yued. mocobue st HHXEHEp.-TEXH. CIELl. By30B

Mocksa: Akagemust, 2010

JI1.2 | BukynoB CraHucnas
Buxroposuy,
Tpeiukuna Enena

TpanuesHa

dusrka: 3aJa4 AT CAMOCTOSAT. PEIIECHHS 17 CTYCHTOB BCEX CIIELL.
04. 1 3204. hopM 00ydeHHSA

HoBocubupck: HTABT,
2011

JI1.3 | CurumoB Bnagucias
HBanoBuu,
IIporonomnosa Huna

ITaBnoBHa

Onruka. ®usnka aToma: 1abopaTOPHBIA MIPAKTHKYM I10 (HU3UKE

Hosocubupck: CI'YBT,
2016

JI1.4 |Buxkynos C. B.,
Curnmos B. .,

Tpeiakuna E. T.

®duznka: cCOOpPHUK 3a1a4

Hosocubupck: CI'YBT,
2017

JI1.5 | Huxkurenko AHaToaui
T'eopruesny, SkoBnes
Biagumup
Huxomnaesuu,
Curnmos Biagucias
NBanoBuu, TpbeIHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'osioBaHOB
Muxaun Hukonaesuu

JlabopaTopHBIi MPAKTHKYM IO MOJIEKYISIPHOH (hU3UKe: IPAaKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.6 | Hukutenko AHaTOIHI
I'eopruesny, SxoBnes
Bragumup
Huxomaesuu,
CurumoB Bnagucmas
WBanoBuy, TpeiHKUHA
Enena TpanuesHna,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JlabopaTOpHBIi MIPAaKTHKYM 110 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. JlonojiHuTEJBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTECIIN

3ariaBue UsparTenscTBO, rOI

JI2.1 | OpnoB Tpanuit
Bacunbesny,
CuHIOKOB Muxauni

IlerpoBuu

JIabopaTOpHBIH MPAKTUKYM 10 (pr3KKe. DNEKTPUUECTBO, MATHETU3M

HoBocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOY JIA)

Hasnauenne

Ob6opynoBaHue

JlabopaTopust onTHKH U (PU3NKU
aToMa - ydeOHas ayAuTOpHs IS

AynutopHas pocka; Kommmext yweOnoit wmeGenm; JlaGoparoprsle ycraHoBkH: OmpeneneHue
IJIaBHOTO (POKYCHOTO paccTOsHMs JMH3bI, OnpeneneHne NoKasarels MPeIOMIICHUS KHIKOCTEH ¢

IIPOBEIEHUS mabopaTOpHBIX | ToMoIIBI0  pedpakromerpa AOO6e; OmnpeneneHue [UIMHBI BOJMHBI  Jlazepa IIPH  MOMOIIH

3aHATUI mudpaknuoHHON pemeTkn; OnpenesieHHe KOHICHTPAIMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMeTpa, 2 mr.; OmpeneneHne TeMIepaTypsl packanéHHoro Tena; McciemoBaHue
JIMHEHYaToro CHeKTpa BOJOPOAA M ONPEEICHUs TOCTOSHHON Pundepra

JlabopaTopus MEXaHUKU u | AynuropHas jmocka; Komrurekt ydueOHOM MeOenu; JlaGopaTopHBIE CTEHABL: Y HUBEPCATBHBIH

3JIEKTpUYECTBA - ydeOHas | CTeHI «3aKOHBI TMOCTOSHHOTO ToKay, 6 mr.; JlabopatopHas ycraHoBka: OmnpeneneHne

aymuTopust Ui IPOBEAEHHS | TOPU3OHTAIBHOM COCTaBNAOmIell MarHuTHOro mois 3emind, 4 mr. OmpeneneHHe YCKOPEHHs

a00PaTOPHBIX 3aHATHHA

CHJIBI TSDKECTH 110 crioco0y beccens, 6 mT.; Mastauk O6epbOexa, 2 wt.; MaxoBoe Koieco, 4 IiT.;
OmnpeneneHue  ckopocTH  3Byka; OmnpenesicHHe  OTHOLIGHHS — TCEIUIOEMKOCTeH, 2  IIT.;
JIabopaTopHOoe oOopynoBanue: Habop 31eKTpom3MepuUTEeNbHBIX mpuOOpoB, 2 mT.; Habop
000pyAOBaHMs IUIsl BBIYUCICHUS NOTPELIHOCTEH H3MEepeHHit, 6 IIT.

VYyebHas AyJIUTOPHS ISt

AynutopHas nocka; Kommiekr ydeOHOH MmeOenwm; MynbTuMenunitHoe o0OpyIOBaHHE: IPOCKTOP




[IPOBEACHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTaiuoHapHbIi), [TIK (mepeHocHOH)

JICKIMOHHOTO THIIA

[Tomemenue s | Kommnekr  ydeOno#t wmebenmm; I[IK — 10 mT., nomkirodeHHBIX K cetd "HHTepHer" w
CaMOCTOSITETLHON paboTHI | 00ecreunBaOIMX ~ JAOCTYIl B OJJEKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYIO — Cpeay
00yJaronuxcs YHUBepcHTETA.




