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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

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.1.1

Maremaruka

2.1.2

Xumus

2.13

Maremaruka

2.14

Xumus

2.2

JMCHUTINHBI U IPAKTUKH, I KOTOPBIX OCBOECHHE JAHHON IMCHUITUHBI (MOYJIfA) HEOOXOAUMO KAK
npealiecTByOLIee:

2.2.1

OCHOBBI aBTOMaTHYECKOTO yapaBJICHUS

222

Hay‘lHO-HCCJ’Ie}IOBaTeJ'IBCKaH pa60Ta

223

OCHOBBI aBTOMAaTHYECKOTO YIIPABICHHS

224

Hay‘{HO-I/ICCHCZIOBaTCHBCKaH pa60Ta

3. KOMIETEHIIMA OBYYAIOHMETI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIS)

OIIK-3: Cnioco0eH NpUMEHATH COOTBETCTBYIOIIMIT (U3MKO-MATEMATHYECKHIl aNlmapaT, MeToIbl AHAJIU3a U MOAeJIMPOBAHUS,
TeOPEeTHYECKOTO H IKCIIEPUMEHTAIHHOI0 NCCIeT0BAHNS PU PellieHNH MPo(ecCHOHATbHBIX 3a1a4

OIIK-3.2: )IeMOHCTpI/IpyeT ITIOHUMAaHUEC (bHSI/I‘{eCKI/IX SIBJICHUH B MNPUMCHACT 3aKOHbBI MCXaHHUKH, TCPMOJUHAMUKHU, DJICKTPUICCTBA U
MarHeTu3Ma, OITHKHU

B pe3yabTarte ocBOeHHS THCHUTIIHHBI 00yJIAIOIHIiCS T0JIKEeH

3.1|3uars:
3.1.1| - ¢pusuveckue OCHOBBI MEXaHUKH;
3.1.2 | - oCHOBHBIE MOHATHSI, 3aKOHBI H MOJIENIN MEXAHUKH, SJIEKTPHUECTBA U MarHETHU3Ma, KOJIeOaHuil 1 BOJH, KBAHTOBOH
(bU3UKH, MONICKYISIPHOI (DU3UKK U TEPMOIMHAMUKY, ONITHKH, AaTOMHOM U SICPHOM (HDH3HUKH;
3.1.3 |- MeTOABI TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEAOBAHUS B (PH3HKE.
3.2 [ Ymern:
3.2.1
3.2.2 | ucrionp30BaTh GU3WIECKUE 3aKOHBI TIPH aHAIH3E M PEIICHUH MTPOoOIeM MpoeCcCHOHAIBHOMN e TeFHOCTH
3.3 | Baagerb:
3.3.1 | MmeTomamu poBeeHUs PU3NIECKUX U3MEPEHUI, METOaMH KOPPEKTHOM OLIEHKH HOTPEIIHOCTEH TIPH MPOBEACHUN
(U3HIECKOT0 KCIEPIMEHTA.
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4. CTPYKTYPA JTUCIUIIJINHBI (MOAYJIS)
Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Uacos | Jlutreparypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3gen 1. @u3nyecKkue 0CHOBBI KJIACCHYECKOH MeXaHMKHU
Jlex Junamuxa /Jlex/ 2 2 JI1.1 0
Cp Kunemaruka. Turamuka /Cp/ 2 12 0
J1a6 OCHOBBI METO/IOB 00pabOTKH PE3yabTaTOB U3MEPEHUH (PU3NIECKUX 2 4 JI1.6 0
BennunH. OrmpeneneHne IIOTHOCTH TeJ MPAaBUIBHON (HOPMBL.
OmnpeneneHue yCKOPEHHs CHIIBI TSHKECTH 1o crioco0y beccenst.
OmnpeneneHne MOMEHTa HHEPIIMH MaXOBOTO KoJleca THHAMHICCKUM
MeTomoM. [I3ydeHHe OCHOBHOTO 3aKOHA TMHAMHKH BpPAIaTeIEHOTO
JBIDKEHHS € TOMOIIbI0 MasiTHuka ObepOexka /J1ab/
Jlex MexaHuueckue KonedaHus U BOJIHbI /JIek/ 2 2 0
Cp Mexanunueckue konebanus 1 BomHbI /Cp/ 2 24 0




Paszmen | Pa3gen 2. MoJiekyasipHasi GU3MKa M TEPMOIUHAMHKA
Cp MonekynsapHo-kuHeTHueckas reopus /Cp/ 2 12 0
Jlex Tepmoannamuka /JIex/ 2 2 JI1.1 0
Cp Tepmomunamuxa /Cp/ 2 14 0
JIab W3mepenne MTHBI 3BYKOBOI BOJTHEIL,CKOPOCTH 3BYKa M KO3 unneHTa 2 2 JI1.5 0
ITyaccona mo (¢a30BbIM cooTHOIIEHUSIM. /J1ab/
Pazgen | Paspen 3. DiekTpuvecTBO
Jlex OnexrpuuectBo /Jlex/ 2 2 JI1.1 0
Cp Onextpoctaruka /Cp/ 2 24 0
JIab H3mepeHune compoTuBICHHsI METOIOM ypaBHOBELIEHHOTO MocTHKa /JIa6/ 2 2 2.1 0
Cp Onexrpoauaamuka /Cp/ 2 24 0
Paznen | Pa3spei 4. DieKTpOMarHeTusm
Cp Marnutoctaruka /Cp/ 2 4 JI1.1 0
Jlex MaruutHas nanykuus. Teopus MakcBesia 1U1sl 31€KTpOMarHuTHOIO 2 2 0
monist /JIex/
JIab OmnpezneneHre ropu30HTAIBHON COCTABIISIONIEH MAarHUTHOTO TOJIS 2 2 J12.1 0
3emun /J1ab/
Cp Marnurtnas naaykuus. Teopus MakcBesuia AJist 3JIEKTPOMAarHUTHOTO 2 24 0
monst /Cp/
Paznen | Pa3gea 5. Ontuka
Cp Ousnueckas ontuka /Cp/ 2 8 0
Jlex Ksanrosas ontuxa /JIex/ 2 2 JI1.1 0
Jla6 Omnpenenenue noxkasaTesnel IpeaoMIIeHHS JKUAKOCTEH C TTOMOIIBIO 2 4 JI1.3 0
pedpakromerpa A6Ge. OnpeneneHne TeMnepaTypbl pacKaleHHOTO Tea
OINTUYECKAM MeTonoM /J1ab/
Cp KsanToBas ontuka /Cp/ 2 24 0
Paznen Pasjien 6. Atomuas u siiepHas pusuka
Jlex Crpoenue aroma /JIex/ 2 2 0
Cp Crpoenue atoma /Cp/ 2 24 0
Cp SAnepnas ¢usuxa /Cp/ 2 8 J1.2 0
HKP 3ammurta nabopaTopHbIX padot /MKP/ 2 1.4 0

5. COJEPKAHUE JUCLUIIIMHBI (MOAYJIST)

Pazmen 1. ®dusndeckue 0CHOBHI KIIACCHYCCKON MEXaHHKH

Tema 1.1. Kunematuka

DJeMeHThl KHHeMaTHKH. Mozenu B MexaHuke. CucteMa otcueTa. IlocTymareibHOe ABUKEHUE TBEPOTO Teaa. TpaekTopus, IIHHa
MyTH, BEKTOp NiepemenneHns. CKOpoCTh M YCKOPEHHE TOYKH KaK MPOU3BOIHBIE pajinyca-BeKTopa 1Mo BpeMeHu. HopmanbsHoe 1
TaHTeHIMaJIbHOE ycKopeHus. Kimaccudukanus BUIOB JBIKSHUSI.

Tema 1.2. lunamuka

TpI/I 3aKOHa JUHAMHKH Herotona. IToHATHS MacChl M CHITBI. BI/II(BI CHJI B MCXaHUKE: TPCHUSA, YIIPYT'OCTH U TATOTCHUA. I/IMHyJ'H)C TCia.

Wmmynsce cunbl. BHenHNe 1 BHYTpeHHHE CHIIBI. 3aKOH COXPAaHEHUS NMITyJIbca MEXaHNIeCKoH cucteMsl. LieHTp macc (meHTp
UHEPLUH) MEXaHHUYECKOM CHCTEMBI U 3aKOH €T0 JABMKCHHUS.

PaboTa mocTostHHO# 1 IepeMeHHO# cuiTbl. BeipaxkeHre paboThl CHIIBI Uepe3 KPUBOJIMHEWHBIN HHTErpain. MOITHOCTh. DHEpPrusl Kak
YHUBEpCAIbHAS Mepa Pa3INIHBIX (OPM ABIKEHHS U B3anMoeHcTBHsA. KiHeTHIeckas SHeprusi MeXaHNIeCKOH CHCTEMBI. 3aKOH
COXPaHEHHSI MEXaHHUYECKOH SHEPTHHU U €T0 CBA3b C OJHOPOJHOCTHIO BPEMEHH. Y Iap aOCOTIOTHO YIPYIHX U HEYIPYTUX Tel.
MoMEHT HHEPIMU TBEPAOTO Telaa OTHOCUTENBHO ocu. [Ipumeps! ero Beruncienus. Teopema LlTeitnepa. MomeHT cunbl. OcHOBHOE
ypaBHEHHUE JUHAMUKU BpaIATEIbHOIO IBU)KEHUS TBEPJOIrO Teja OTHOCUTEIIBHO HEMOABUKHOM OCH. 3aKOH COXpAaHEHUSI MOMEHTA
UMILYJIbCA U €T0 CBSI3b C U30TPOIHOCTBIO IPOCTPAHCTBA.

3aKoH BCeMHUPHOTO TsAroreHus. [loTeHIanbpHas SHepris MaTeprUaIbHON TOUKU BO BHEIITHEM CUJIOBOM IIOJIE U €€ CBSI3b C CHIIOH,
JEHCTBYIOIIEH HAa MAaTEPUANIbHYIO TOUKY. 3aKOH COXPaHEHHs MEXaHUYECKOM SHEPTHHU U €ro CBsI3b C OHOPOAHOCTBIO BPEMEHH.
JaBnenue B xxugkoctu u raze. Equnune! nusmepenus nasnenus. 3akonsl [lackansg u Apxumena. Teuenne naeanbHON KUAKOCTH.
YpaBHeHMe Hepa3pbIBHOCTU. Y paBHeHUe bepHyiuiu u cinencrsus u3 Hero. Tedyenue Baskoi sxuaxkoctd. @opmynsl HeroToHa 1
Crokca. Ko puumeHT BI3KOCTH ¥ METOIBI €T0 ONPEICIICHUSI.

Tema 1.3. Mexanndeckue KoJeOaHMUs X BOJTHBI

I'apmonngeckue Koae0aHus U UX XapakTepucTHKH. JuddepeHnnansHoe ypaBHEHNE TapMOHHUECKUX Konebarwmii. [IpyXuHHBIIH,
(usnueckuil 1 MaTeMaTUIECKUI MasTHUKYA. DHEPrusi rapMOHUYIECKUX Koiebanuil. CloxeHHe TapMOHHUYECKHUX KoleOaHuil 0THOTO
HalpaBlIeHHs U OJUHAKOBOH 4acTOThl. bueHue.

Cro)xeHns B3aNMHO MEPICHANKYIAPHBIX Kosebannit. @uryps! JInccaxy. 3aTyxaromue 1 BEIHYXICHHBIE KosleOanus. Pe3oHaHC.
BounHOBBIE Tponecchl. MexaHu3M 00pa30BaHUS MEXaHHIECKUX BOJIH B yIPYroi cpene. IIpomonsHbIe U MoNepeyHbIe BOTHBL
YpaBHeHHe 110ckoi Oeryiieil BoaHbI. [[lnHa BOJIHBI M BOJIHOBOE YHCIIO.




Pa3pmen 2. MonekynspHas ¢pu3nuka ¥ TepMOJHHAMHKA

Tema 2.1. MonekynsipHO-KMHETHYECKas TEOPUS

OnbITHBIE 3aKOHBI UACANBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT naeanbHbIX razos.
Cpensss KHHETHIECKasi SHEPrust MOJIEKyI. MOoIeKyIsIpHO-KHHETHYECKOEe TOJIKOBaHNE aOCOIIOTHON TeMIIepaTypsl.

OneMeHTHI cTaTUCTHUECKOl (pu3uky. 3akoH MakcBena Al pacipeieNleHus: MOJIEKYI HIEalbHOro ra3a o CKOpOCTSIM.
bapomerpuueckas ¢popmyna. 3akon bonbiMana a1 pacnpeiesieHHs 4acTHI] BO BHEIIHEM NOTEHIMaIbHOM Hoiie. CpegHee 4ncio
CTOJIKHOBEHHI W CPEeHSS [UTHHA CBOOOTHOTO TIpo0era MOJIeKyIl.

OmnsitHOe 060ocHOBaHKMe MKT. [Tucdy3us, TeIIonpoBoAHOCTh U BHYTpeHHee TpeHue. 3akoHsl Puxa, dypre u HeroToHa.

Tewma 2.2. TepMmoanHaMuKa

Brytpennsst sHeprus. Hucno creneHel cBOOOIB MOJICKYI. 3aKOH PaBHOMEPHOTO PACTIPEICIICHHUS SHEPTHH 1O CTETICHSIM CBOOOIBI.
IepBoe Havano TepmoanHaMuUKH. PaboTa ra3a mpu u3MeHeHHH ero 00beMa. TemIoeMKOCTs MaKpoCHCTeMBI. MossipHast
TEMI0EeMKOCTb. 3aBUCUMOCTb TEIIIOEMKOCTH UICAIbHOTO Ta3a OT BUja Npoliecca. [IpruMeHeHne nepBoro Hadanaa TEPMOJIUHAMUKH K
usonporeccaM. AnnabatHeli mponecc. YpasHenue [lyaccona.

Kpyrosslie mponeccel. O6paTumsbie 1 HeoOpaTuMble mponecchl. [nkin KapHo u ero k.I1.a. [utg uaeansHOro ra3a. Bropoe Hagano
TepMoauHaMuKH. [loHATHE 00 SHTpONNUH, €€ CTATHCTHYECKOE TOJIKOBAHHE.

Cuibl 1 IOTEHIMAIBHAS SHEPTUSI MEXKMOJICKYISIPHOTO B3auMoJieHcTBH. DPQeKTUBHBIN quamMeTp MoseKyl. YpaBHeHue Bau-zep-
Baanbca. ®a3oBbie epexoan! 1 u 2 poxa. Kputmaeckoe coctosiaue. TpoiiHast Touka. OcOOEHHOCTH TBEPIOTO U KUIAKOTO COCTOSHUIMA
BeecTBa. IloBepxHocTHOE HaTsKeHHe. CMaunBaHue. KanuuisapHble SBICHUS.

Paznen 3. DnexrpuuecTBo

Tema 3.1. Dnexkrpocraruka

3akon Kynona. Hanps»keHHOCTB U CHJIOBBIE JIMHUY HANPSKEHHOCTH 3JIEKTpU4ecKoro nois. [Ipuniun cyneprno3unyum
anexTpuueckux nojuei. [pumep pacuera HampsKEHHOCTH OIS, CO3AaBaeMoi cucTeMoit 3apsaoB. [IoTok BekTOpa HaNPsKEHHOCTH
anekTpryeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit 21eKTPUYECKOro Mot MO TIepeMenIeHUIo 3apsiaa. LInpKysmnus BeKTopa HanpsHKeHHOCTH. [IoTeHIMansHEIH XapakTep
JMEKTPOCTATUUECKOro Mod. [ToTeHnuan 31eKTpu4ecKoro nojist. DKBUIMOTEHI[MAIbHbIE TOBEPXHOCTU. CBA3b MOTEHLIMANA C
HAMpPsHKEHHOCTBIO MOJIs. DNEKTPUYECKOE MOJIe B JUANEKTpUKaX. THITbl AUAIEKTPUKOB. Busl nonspusanuu. BexTop nonspusanun.
[IpoBOAHNKY B 3IEKTPOCTATHIECKOM ITOJIe. DIEKTPOEMKOCTE MpoBoaHUKA. KoHneHcaTops! 11 nx Buasl. DopMmyria IMI0CKOro
koHJeHcaTopa. CrocoObl coeTMHEeHHs KOHIEHCATOPOB B 6aTapero. DHEprus 31eKTpocTaTudeckoro noiast. O6bpEMHas MIOTHOCTh
SHEPruH.

Tema 3.2. DnekTpoauHaMHKa

IlocTosiHHBIN 3neKTpudeckuil ToK. Bunel HocuTenei 3apsiia B pas3iudHblx cpenax. Cuna Toka. Bexrop miotHoctu Toka. O1C
UCTOYHMKA TOKa. 3akoH OMa /IS yqacTKa U moaHo# nernu. ConpoTuBlIeHNe U IPOBOJUMOCTb MPOBOIHUKOB, UX TeMIIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH NP Pa3IMYHbIX BUAAX COEIUHEHHH.

PaboTa 1 MOIITHOCTH 3JIeKTpHUYEcKoro Toka. 3akoH Jlxoynsa-Jlenma. [Ipasmna Kupxroda n npuMeHeHme UX K pacdeTy
pa3BeTBIEHHBIX Lieneil.

Paznen 4. DnexkrpoMarueTusm

Tema 4.1 MaruurocraTuka

MarnutHoe none. Maaykius MarHuTHOro nosist. CUIoBbIe IMHUM MarHUTHOTO T10JIS1, €r0 BUXPEBOl XapakTep. 3akoH AMrepa 1t
CHJIBI, JIEUCTBYIOIIEH Ha MPOBOIHUK ¢ TOKOM. IIpaBuno n1eBoit pyku. MarHuTHbIil MOMEHT KOHTYpa ¢ TokoM. KoHTyp ¢ TokoM B
MarHuTHoM moJe. [IpuHnmn paboTs! anekrpoasurarens. 3akoH brno-Casapa-Jlammaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cuuibl B3aMMOJEHCTBUS MapaIenbHbIX TOKOB. 3akoHbI AMIepa. J[BH)KeHHE 3apsDKEHHBIX 4acTUIl B MarHUTHOM none. Cuna
Jlopenna. Hupkymnsuus Bekropa H u B. 3akon nosgHoro Toka. MarautHoe 1osie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHuTHOM
unaykuuu. Teopema I'aycca ans nons B. Ilotok Bekropa B yepes conenoun.

Tema 4.2. MarautHas uaaykuus. Teopust MakcBeiia 11 2JI€KTPOMarHUTHOTO OIS

Pa6oTa no nepemenieHno MPOBOJIHUKA U KOHTYpa C TOKOM B MATHUTHOM MoJe. DNeKTpoMarHuTHas MHAyKuus. 3akon dapazes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus Hepruu. IIpasuno Jlenua. fIpnenue camouHaykiuu. IHOyKTUBHOCTE KOHTYpa. DJ1C
CaMOMHAYKIUH. B3aumHas nHIyKnIus.

MarunurHoe nose B BemecTse. THITbI MarHeTHKOB (Ji1a-, mapa- 1 peppoMarHeTHKn), UX ¢pu3ndeckas npupoaa. HamarHuaeHHOCTS.
MarnuTtHas npoHUIIaeMocTh BemecTBa. OcCHOBBI Teopun MakcBeinia. Tok cMmemeHus. Y paBHeHust MakcBeluia B MHTETrpalIbHOM
dbopwme.

IonsTre 0 nepeMeHHOM Toke. OMHUYECKOe, peaKTUBHOE (EMKOCTHOE U MHIYKTHBHOE) U ITOJHOE COMPOTUBICHUS LENHU IEPEMEHHOT0
Toka. 3akoH OMa /14 el NEPEMEHHOr0 TOKa. MOIIHOCTD, BbIEIsIeMas B LIEMH NEPEMEHHOTO TOKA.

OnexTpoMarHUTHBIE Kosebanus. ["apMOHIYECKHe, 3aTyXaloie 1 BEIHYKACHHbIe KoieOanus. IloHsTHe 0 pe3oHaHce.
OnexTpoMarHUTHBIC BOIHEI U UX cBoiicTBa. I1Ikama aeKTpOMAarHUTHBIX BOJH.

Paznen 5. OnTuxa

Tema 5.1. @usnyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPHUYECKON ONTHKH. AOCOMIOTHBIN K OTHOCUTEBHBIH MoKa3aTenau npeiomieHus. x ¢puszndeckuil cMbIc.
SIBnenne nosHOTO BHYTpEeHHEro oTpaxkeHus. CeroBoabl. Cheprueckue 3epkana. opmyna 3epkana. [loctpoenne n300paxxeHUH.
Tonxkwue mua3b1. @opMmyna muH3EL [TocTpoeHue H300paKeHHH.

BonHoBas a5ekTpoMarHuTHas Ipupoja ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u anuna
KorepeHTHocTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepenius ceera. MeTtons! HabmoneHus nHTepdepeHiun ceera. Pacuer
uHTepdepernun B onbite FOHTa. IHTepdepeHnrs cBeTa B TOHKUX IUICHKaX. [10J10CH paBHOW TOJIIMHEI X PaBHOTO HAKJIOHA.
Kompua Hetotona. IIpuMenenne nHTEpEepeHINN B HAyKe U TEXHHUKE.

Judpaxuus ceeta. [Tpunimn INolirenca-®penens. Metoz 308 @penens. Judpakuus Openens Ha KpyriioM OTBEPCTHH U TUCKE.




Judpakiust Ha npocTpaHCTBeHHO pemretke. @opmyna Bynbsga-Bparra. Pentrenorpaduueckoe uccnenoBaHue CTpyKTyphI
kpucTamos. [ToHsTre 0 ronorpadpuu.

[Monapu3zanus ceeta. EctecTBeHHBIN 1 onsipu30BaHHbIN cBeT. 3akoH Maitoca. [onsipu3aus cBeta npu OTpaXeHU! U
MPEJIOMJICHIH Ha TPAaHUIE IBYX IUIEKTPUKOB. 3akoH bprocrepa. JBoitHoe myuenpenomiuenue. [Ipu3ma Hukomst. TTonsponast u
MOJISIPU3ALIUOHHBIE TIPU3MBI.

HckyccTBeHHas ontudeckas aHuzorponus. Dhdextol Keppa u @apanes. OnTudeck akTHBHBIE BeliecTBa. Jlucmepcus cera.
DJIeMEeHTHI 3JICKTPOHHON Teopuu muctiepcuu ceeta. [lormomenne (abcopOiust) cBeta. 3akoH byrepa.

Tema 5.2. KBanrtoBast ontuka

TeruoBoe U3Ty4eHHE U €ro XapaKTepUCTUKH. AOCONIIOTHO YepHoe Teio. 3akoH Kupxroda. 3akon Credana - Bonbimana.
PacnipenierieHre SHEpTUH B CIIEKTpe aOCOTFOTHO YEPHOTO Tena. 3akoH cMereHns Buna. ®opmyna Penes-/[xunca.

SBnenne poroaddexra. Buenranit poroapdexr u ero 3akonsr. oToHsI. YpaBHEeHHE DHHIITEHHA I BHEITHETO (GOoTO3(hheKTa.
Macca u umnynsc ¢ortona. [lasnenue csera. Oneitel JleGenena. Jlazepsl, IpUHLIUN JEHCTBUS, YCTPOWCTBO U IPUMEHEHHUE.

Pa3pmen 6. ATomHas u sipepHas Gu3NKa

Tema 6.1. Ctpoenue atoma

Monenu aromoB Tomricona n Pesepdopna. Omnupuueckue 3aKOHOMEPHOCTH B CIIEKTPaX UCITYCKAHHUS U MOTJIOIICHHS aTOMOB.
®dopmyna Punbepra. Jluneidartsiii ciekTp aroma Bojopoaa. OCHOBHBIC CEPUU CIIEKTPATbHBIX JTHHHM.

Bouna JIyn ne bpoitnsa. OnbsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO Ayann3Ma CBOHCTB BemiecTBa. COOTHONICHUS
HeonpeneneHHocTel [ eif3enbepra kak mposiBIeHHe KOPITYCKYIIPHO-BOJIHOBOTO yallu3Ma CBOICTB Marepuu. BonHoBas GyHKIuUS U
€€ CTaTUCTHUYECKUH cMbIC. YpaBHeHHe IlIpénunrepa aAmsl CTalMOHAPHBIX COCTOSTHUI.

Iocrynater bopa. BopoBckas Teopust aromMa BoIoposia ¥ BOIOPOJONOZ00HOTO HOHA. ATOM BOZIOPO/ia B KBAHTOBOH MEXaHHKE.
Ksanrossie uncna. CrinH snextpona. CrnuHoBoe kBaHTOBOE uucio. [Tpunnun [Naymu. Pacipenenenue 31eKTPOHOB 1O COCTOSTHUSM.
Tema 6.2. SinepHas ¢pusnka

PerTrenoBckme cnekTpsl. 3akoH I'. Mo3nn. [lornmomenne, ClOHTaHHOE U BEIHY)KIEHHOE H3mydeHue. [loraTre 06 onTHudeckux
KBaHTOBBIX FeHepaTopax (Iazepax). Pasmep, coctas u 3apsi aToMHOTo sapa. MaccoBoe 1 3apsioBoe uncia. Jleekt Maccsl u
SHEprus CBS3M sApa.

B3aumoneiicTBre HYKJIOHOB UM TIOHATHE O CBOMCTBAaX U MPHUPOAE SIEPHBIX cuil. Moaenu sapa. PaninoakTHBHOE U3Iyd4eHUE U €T0
BHUJIBL. 3aKOH PAJHOAKTUBHOTO pacIiana. 3aKOHOMEPHOCTH U ITPOMCXOKACHHE ainb(a, Oera - 1 raMMa-n3ITydeHUs aTOMHBIX SIep.
[onsTHE O SAEPHBIX PEAKIUSIX U UX OCHOBHBIX THIAX. VICKycCTBEHHAs PaAnOaKTHBHOCTE. JleneHue Tsokensix saep. Llennas
peakuus nenenus. [lousTue o suepHoOi aHepreTike. Peakiys cuHTE3a aTOMHBIX siziep. [Ipobiema yrpaBisieMbIX TepMOSAEPHBIX
peakiuii. DeMeHTapHbIe YacTHIBL. VX Kiaccudukanms.

6. POHJI ONEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEACTB

Brimonnaenue v 3amuTa 1a00paTopHBIX padoT
BeInonHeHHe caMOCTOSTENBHBIX PadoT

3auer

OKk3aMeH

6.2. Tembl NHCBMEHHBIX padoT

He npexycMoTpeHo y4eOHBIM TIIAHOM

6.3. KoHTpoJIbHBIC BONIPOCHI H 32/IaHUSA

OIIK-3: CiocoOeH NpUMeHSITh COOTBETCTBYIONTHIA (PU3NKO-MAaTEeMaTHUECKUH anmapar, METOIbl aHAITN3a U MOJICIIMPOBAHNS,
TEOPETUIECKOTO U IKCIIEPUMEHTATBFHOTO UCCIEJOBAHUS MIPH PEUICHUH MPO(HECCHOHATBHBIX 3a1a4

1 cemectp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

Ommmmre nporece M3MepeHus K03 UIHEHTa TPEHNS CKONBXEHUS MEXy ABYMs IToBepXHocTsiMU. Kakne napameTps! HE00X0JUMO
KOHTPOJIPOBATH TP MPOBEACHUH 3KCIIEPIMEHTA?

OrtserT:

Jnst u3MepeHust KodGpOUINEHTa TPEHHS CKOIBKEHUS MEXKIY ABYMS IIOBEPXHOCTSIMU OOBIYHO MCIIOJIB3YETCSl METO HAKIIOHA
rutockocTi. OIIMH U3 00BEKTOB TIOMENIAeTCsl Ha HAKJIOHHYIO INIOCKOCTB, U TIOCTETIEHHO YBEJTMUUBACTCS YOI HAKJIOHA O MOMEHTa
Hadaja cKoibxkeHus. Koaddurment TpeHns paccanThIBaeTCs KaK TaHTCHC yIila HAKJIOHA. BakKHO KOHTPONMMPOBATh YHCTOTY
MOBEPXHOCTEN, PpABHOMEPHOCTH NPUIOKEHUS HATPY3KH U OTCYTCTBHE BUOpanuil.

Bompoc 2:

OOBsIcHUTE, KaK I3MEPHUTH CKOPOCTD PAcIIpOCTPaHEHNUS 3BYKOBHBIX BOJIH B cperie. Kakue MeToabl HCTIONMB3YIOTCS IS 3TOTO U KaKue
(haKTOPBI HYXHO yIUTHIBATH?

OrtserT:

CKOpOCTh PacpoCTpaHEHHMs 3BYKOBBIX BOJIH B CPE/Ie H3MEPSETCS C IOMOIIBI0 METO/IOB, OCHOBAHHBIX Ha PETUCTPAIH BPEMEHH
MPOXOXKICHUS 3ByKOBOM BOJHBI MEX/Y JBYMS TOUKaMH. VICTIONB3yIOTCS YIBTPAa3ByKOBBIE JATUUKH WM MUKPO(OHEL. BakHo
YIUTBIBATh TEMIIEPATYPY CPEAbl, BIAXKHOCTh U HATMYHE NPENSTCTBUH, KOTOPbIE MOTYT HOBIUATH HAa paclpOCTPaHEHUE 3BYKA.

3aKpLITI)Ie BOIIPOCHI C OTHUM NPABUWJIBHBIM OTBETOM

Bormpoc Ne3




Kakoii 3aK0H OIMCHIBAET ABIIKEHHE Tea 0 BO3ICHCTBUEM BHEIIHEN CHIIBI?
a) 3aKOH BCEMHUPHOTO TATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperwnit 3akoH HetoToHa

d) 3akoH coxpaHeHHs SHEPTUU

IIpaBunbHBI 0TBET: b) Bropoii 3akon HeroToHa

Bomnpoc Ne4

Kaxoii mpubop ucnonb3yeTcs Ui H3MEPEHHsI CKOPOCTH 3ByKa B Bojie?
a) 'maponoxaTtop

b) DxosoT

c¢) Conorpad

d) Jaruuk naBrieHus

IIpaBunbHEN oTBeT: a) ['HaponokaTrop

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBECTaMHU

Bonpoc Ne5

Kakue paxTopsl BIUSIOT HAa cTAaOUIBHOCTD Cy/IHA Ha Boje?
a) dopma kopiyca

b) Pacipenenenne rpy3os

¢) Bricora HagBogHOTO G0pTa

d) I'nybuna ocaaku

[TpaBunbHBIC OTBETHL: &, b, ¢, d

Bonpoc Ne6

Kakne nprOops! HCIOIB3YIOTCS VISt H3MEPEHHSI MarHUTHOTO OJIs?
a) Kommac

b) Maruurometp

c¢) ['anpBanoMeTp

d) Karymka nHIyKTHBHOCTH

IIpaBunbsHbIE OTBETHL: b, d

BOHpOCBI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIBHOCTH

Bonpoc Ne7

YcraHOBHUTE MPaBWIIBHYIO MOCIIEIOBATEIBHOCTD LIAr0B IPH IPOBEACHUH HKCIIEPUMEHTA 110 U3MEPEHUIO CKOPOCTH 3BYKa B BO3JLyXE:
1. [MonxroueHre MUKPO(POHOB K PETHCTPUPYIOIIEMY YCTPOHUCTRY.

2. W3mepeHne BpeMEHH MPOXOXKICHUS 3ByKa MEXKITYy MUKPO(OHAMH.

3. Pacuer ckopocTu 3Byka IO U3BECTHBIM PAcCTOSHUSAM M BpEMEHH.

4. Hactpoiika paccrosHuil MeXIy MUKpPO(QOHAMH.

IIpaBunbHas nocnenoBaTenbHoCTh: 4 — 1 52 — 3

Bormpoc Ne8

Y CcTaHOBHTE MOCIIEIOBATEIHFHOCTH [ITIATOB ITPH HACTPOIKE JTa3epHOTO TATBHOMEPA TSI U3MEPEHUS PACCTOSTHU:
1. Hactpolika npueMHUKa CUTHAJA.

2. [MonkiroueHre UCTOUHUKA MUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

IIpaBusbHas TOCHENOBATENBHOCTE: 2 — 3 — 1 — 4
Bompockl Ha ycTaHOBJIEHUE COOTBETCTBHSI

Bonpoc Ne9

VY CTaHOBHTE COOTBETCTBHE MEXIY (DM3HUCCKUMH SBICHUSMH M IPUOOPAMHU, UCTIONB3YEMBIMH JUISI HX U3YYCHHUS:
du3nuecKoe SBICHUE IIpudop

a) DnekTpuuectBo 1) AMmepmeTp

b) Marnetusm 2) Komnac

¢) Onrrueckne 3G QeKTh 3) Cnexrpometp
d) PagmoaktuBHOCTE 4) I'eiirepoBckuii cueTUnK
IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bonpoc Nel0
YcTaHOBHTE COOTBETCTBUE MEXKIY PU3MUECKUMHU BEIMUMHAMU U X €IUHULAMH U3MEpeHus] B MeXAyHapOAHOMH CUCTEME €IMHUIT




(CH):

®dusznueckas BeIn4MHA Enynnna n3mepenns
a) Cuma 1) Heroton

b) Pabora 2) xoymb

¢) MomHoCTh 3) Barr

d) DHeprus 4) JIxoynb
IIpaBuIbHOE COOTBETCTBUE:
a)— 1)

b) — 2)

c)—3)

d)—4)

2 cemecTp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

OOBscHUTE, KaK MPOUCXOIUT MPEIOMIICHHE CBETa HA TPAHUIIC JABYX CpPEl C pa3HBIMU MOKa3aTensIMu mpeiomieHus. Kakue gakropsr
BIIHSIOT HA yroJ MPETOMIICHHS?

OrtBer:

[pemoMiieHre cBeTa MPOUCXOINT, KOTAA CBET MIEPEXOIUT M3 OJHOM CPEabl B IPYIYIO C Pa3iIMYHBIM IIOKA3aTeIeM MIPEITOMIICHUS.
YTo1 npenoMIIeHusI OTPEIENsIeTCs] OTHOIIEHHEM CHHYCOB YIIIOB MAaICHHSI U TIPEJIOMIICHHS, coTllacHo 3akoHy CHemna-/lexapra. Ha
YroJ MPeJIOMIICHUS BIUSIOT MOKa3aTeIH MpeloMIIeH s 00euX Cpe, YroJl maeHus CBeTa U JUIMHA BOJIHBI CBETA.

Bonpoc Ne2

OOBsicHUTE, KaK TPOUCXOIHUT (PoT03((heKT U Kakue (PaKTOPhI BIUAIOT Ha €ro HHTEHCHBHOCTE. Kakue MaTepHaisl Hanboee
3((HEeKTUBHO 1EMOHCTPUPYIOT POTOIDDEKT?

OrtserT:

DoT03(h(heKT — 3TO SIBICHHUE, IPH KOTOPOM CBET BEIOMBAET 3JIEKTPOHBI M3 ITOBEPXHOCTH MaTepuaia. IHTeHCHBHOCTH (hoToddderra
3aBHCUT OT YaCTOTHI CBETA, €T0 HHTEHCHBHOCTH U CBOMCTB MaTepHana. Marepuaisl ¢ HU3K0il paboToil BBIX0O/a 3IEKTPOHA, TAKHE
KaK IIeJ0YHbIC METAJLTbI, Hanbosee d3pPEKTUBHO MPOSBIAIOT GOTOIDDEKT.

3aKpLITI)Ie BOIIPOCHI C OTHUM NPABUJIBHBIM OTBETOM

Bormpoc Ne3

Kaxkoit mpubop ucrons3yeTcst A1 H3MEpEeHNs JUTMHEI BOJIHEI CBeTa?
a) Cnextpomerp

b) ®otomeTp

¢) UnTepdepomerp

d) Muxpockon

IIpaBunbHbIil 0TBET: a) CEKTpOMETp

Bompoc Ned

Kakoii anemeHT nepuoguueckoi TabNUIBl UMEET HanOOoblIee KOJINIECTBO IIPOTOHOB B siApe?
a) Ypan

b) Ilmyronnit

¢) Panuit

d) Kanudopuuit

[IpaBunbHBIi OTBET: a) YpaH

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU TTPABUIIbHBIMU OTBETAMU

Bomnpoc Ne5

Kaxue MeTo/Ibl MCIIONB3YIOTCS A7 OOHAPYKEHHS PaMOaKTHBHBIX HCTOYHUKOB?
a) [amMma-criekTpomerpus

b) JleTeKTOpbl HOHU3UPYIOILETO U3ITydECHHs

¢) PertrenoduryopecieHTHBIH aHaIN3

d) DnexTpoHHAsS MUKPOCKOMHUS

ITpaBuiIbHBIC OTBETHL: a, b

Bonpoc Ne6

Kakue npuOOopbI HCIONIB3YIOTCS IS HCCIICIOBAHUS ONITHYSCKUX CBOMCTB MaTepHanoB?
a) CriektpodoTomeTp

b) [Momspumerp

c) Pehpaxkromerp

d) Kanmubparop

[TpaBuIBHEIE OTBETHL: a, b, C

BOHpOCbI Ha YCTAaHOBJICHHC OCJIEAOBATCIBHOCTH




Bompoc No7
YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEI0BAaTEIEHOCT 3TAIIOB MIPOIIecca sIIEPHOTO CHHTE3A:

1. OO6pa3zoBaHue renusl.

2. CoennHeHne IByX aTOMOB BOAOPOJA.
3. BrIcBOOOXKICHNE YHEPIHU.

4. dopMupoBaHrue HOBOM MaTepuu.

IIpaBusnbHas mocnenoBaTenbHOCTh: 2 -4 — 1 — 3

Bonpoc Ne§

YcTaHOBHTE MPAaBIIIBHYIO TIOCIEI0BATENBHOCTD IIAT0B IPH IIPOBEACHUH SKCIICPIMEHTA 110 HHTEP(EPEHINH CBETa!
I. Habnronenue u peructpanusi HHTEpPEPEeHINOHHON KapTHUHBL.

2. VYcTaHOBKa MCTOYHHKA KOTEPEHTHOTO CBETA.

3. YcraHOBKa 3KpaHa Ay HaOMIOAEHUs HHTephEPECHITHH.

4. PerynupoBaHue pacCTOSHUS MEXIY UCTOUYHMKOM CBETa U SKPAHOM.

[IpaBuiibHas TOCTEAOBATENBHOCTD: 2 — 4 — 3 — 1
Bompoce! Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIY PH3MUSCKIMH SBICHUSIMH U HX IPUMEHECHHEM B TEXHUKE:
Pusnyeckoe sBICHHUE IIpumeHeHne B TEXHUKE

a) ®orordp ekt 1) ConmHeunsie OaTapeu

b) SAnepusrit cuare3 2) Jlazepst

¢) Marautroe none 3) Kommacer

d) DnexTpomMarHuTHAs MHIYKIHS 4) I'enepanyst 2JIEKTPOIHEPTUU

I[TpaBuIIbHOE COOTBETCTBHE:!

a) — 1)

b) — 2)

c) —3)

d)—4)

Bonpoc Nel0

YcTaHOBHUTE COOTBETCTBUE MEXIY (PM3NUECKUMU SBICHUSIMU B ONTHKE M UX ONMHCAHUEM:!
DU3NUECKOE SIBICHUE Onucanue

a) dudpaxuus 1) PaznoxkeHue cBeTa Ha CIIEKTpalbHBIC IBETA

b) IIpenomienue 2) Varnbanue cBETOBBIX BOJIH IIPU MPOXOXKICHUM Yepe3 Mperpamy
¢) ducniepcus 3) V3sMeHeHne HalpaBieHUS CBETa IIPH TEPEX0/e U3 OTHOW CPEesl B APYTYIO

d) Uarepdepentuss  4) IlepekpriTie CBETOBBIX BOJIH, MPUBOISIIEE K YCHUICHHIO M OCIA0JICHUI0 MHTEHCHBHOCTH CBETa
IIpaBunbHOE COOTBETCTBUE:

a) —2)

b) — 3)

¢o—1

d)—4)

6.4. MeToqu4yecKkne MaTePUAJIbI, ONIPeIeISIONINe POLEAYPhI ONeHUBAHUS

Metonuka oreHKH JIabOpaTOpHEIX padoT

CTyneHT IOJDKEeH BBITIOJHHUTE U 3aIIUTUTH BCE TAOOpaTOpHEBIC PabOThI, IPEIyCMOTPEHHbIE TIPOrPaMMO THCIUIIIHHEL.
JlabopaTopHast paboTa CUMTAETCS 3ALIUIIEHHON IPH YCIOBUH YAOBICTBOPHTEIHHBIX OTBETOB HA HE MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IPUBEAECHHBIX B KOHIIE KaXX0i paboThI B 1aOOPaTOPHOM MPaKTUKyME, a TAK)KEe BBIMOTHEHHS TECTOBBIX 3aJaHUH 10 TeMe
paboThI HAa YCMOTPEHHE NPETIO/IaBaTelNeH.

MeToauka 3auera Mo AUCIUIIIINHE
3ayer mo JUCHUIITIMHE BBICTABJIACTCS 110 pE3yIbTaTaM CHCTEMATHYECKOU pa6OTLI CTYACHTa B TCUCHUC CEMECTpaA.

MeTtoauka OLIEHKHU 3K3aMEHa 110 AUCLUIIINHE

TeopeTuueckast 4acTh 3K3aMeHa M0 JUCHUIIINHE MIPeACTaBIsIeT coO00i KOMITIEKC BOIPOCOB Ha YCBOGHHE IPOIEHHOr0 MaTepHuania -
TEPMHHBI, ONPEIEIICHNUS, 3aKOHBIL.

B pamkax TeopeTHuecKoi YacTH 00yJaroImuiics, U KaKA0To 3a1aHus, (POPMYIHPYeT MPAaBIILHbIE C €r0 TOYKH 3PEHHS OTBETHI.
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIydae, €CIIU JaHbI BEpHBIC OTBETHI Ha BOIPOCHL. B MpoTuBHOM citydae 3amaHue
CUUTAETCS HEBBIIOIHEHHBIM.

ITpakTHyeckas 4acTh 3K3aMeHa 10 JUCLUIUIMHE [IPEJCTABIISIET 3a1a4ll, HANIPABJICHHbIE Ha BBIIBICHHE BO3MOXKHOCTHU NIPAKTHYECKOTO
IIPUMEHEHUS. KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3yNbTaTOB BBIIIOJIHEHUS TEOPETHYECKOH U MPAaKTUYECKOH yacTeil B COOTBETCTBUH C
IPUBE/ICHHBIMU HIDKE TPEOOBAHUIMU.

5 (oTIM4HO) >85 Bce 3amanus BHINONHEHB! B COOTBETCTBUH € TPEOOBAHUSAMH, B MOJHOM 00beMe U 0e3 ommboK.
4 (xoporo) 75+84 Bce 3a1aHus BBIONHEHBI B COOTBETCTBUH C TPEOOBAHUAMHU, B 00BEME JAOCTATOYHOM JJIsi OOIIEro




(HyHKIMOHUPOBAHUS CUCTEMBI MJIH BHITIOJHEHO /1B 3a/1aHMsI B COOTBETCTBUU C TPEOOBAaHHUSAMH, B IIOJTHOM 0OBbeMme U 0e3 OIMOOK.

3 (yIOBIETBOPUTEIILHO)

50+74

BeinonHeHo He MeHee ABYX 3aJJaHUl B COOTBETCTBUHU C Tpe6OBaHI/I$[MI/I, B 00BeMe

JOCTAaTOYHOM JJIsA 0611_[61"0 (byHKHI/IOHI/IpOBaHI/ISI CHUCTCMbI

2 (HEyHOBICTBOPHUTEIIHHO)

<50

Brimoaaeno MeHee JABYX 3a,ZIaHI/Ifl B COOTBCTCTBUU C Tpe60BaHI/IHMI/I, B 00BEME

JIOCTATOYHOM JJIs1 001Eero (PyHKIMOHUPOBAHUS CUCTEMBI
HToroBeiii 0aut 3a 9K3aMeH BBICTABJISIETCS 110 OICHKE XY/IIeH YacTH. B CIOpHBIX cilydasx MperojaBaTellb BIpaBe 3a1aBaTh
YTOUYHSIIOIINE BOIPOCHI U 1aBaTh JOMOJHUTEIBHBIC IPAKTHIECKUE 3aJaHHS.

7. YYAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCIUAIIJIMHBI (MOJYJIS)

7.1 Pexomenayemasi iuTepaTrypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue W3narenscTBO, TOI

Tpodumona Taucus
MBanoBHa

Kypc ¢uzuku: yae6. mocodue 11si HHKCHEp.-TEeXH. CIIell. By30B

Mocksa: Axagemus, 2010

JI1.2 | Bukynos CraHucnas
Buxroposuy,
Tpeinkrna Enena

TpanueBHa

®dwu3nka: 3aJa9H IS CAMOCTOAT. PEHICHHS TSI CTYJICHTOB BCEX CIICIL.
04. 1 3204. (hopM 00ydeHHst

Hosocubupck: HI'ABT,
2011

JI1.3 | CurumoB Brmanncmas
HBanoBuuy,
IIpoTononosa Huna

ITaBnoBHa

Ontrka. ®usnka aToma: 1a00paTOPHBINA PAKTUKYM T10 (PH3HKE

Hosocubupck: CI'YBT,
2016

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

Tpeiakuna E. T.

®dusmka: cOOpHUK 3a1a4

Hosocubupck: CI'YBT,
2017

Huxnrenko Anatomuit
I'eopruesny, SIxoBnes
Bnagumup
Huxonaesuu,
CurumoB Bnanucias
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnoBHa, ["'onoBaHOB
Muxaunn HukomnaeBuu

JIabopaTOpHBIi MPAKTHKYM IO MOJICKYJISIPHOH (hU3UKE: MPAKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.6 |Hukurenko AHaTomauii
T'eopruesny, SIkoBneB
Buagumup
Huxomnaesuu,
CurnmosB Biagucias
WBanoBuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxaun Hukonaesuu

JlabopaTopHBIi IPAaKTUKYM 110 MEXaHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. lonoHUTEIbLHAS JIMTEPaTYpa

ABTOpLI, COCTaBUTCIIN

3araBue W3znarenscTBO, TOI

JI2.1 | Opnos Tpanuit
BacunwseBuu,
CunrokoB Muxawu

IlerpoBnu

JlabopaTopHBIH PAKTUKYM IO (PH3HKE. DIEKTPHICCTBO, MATHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIINHBI (MOAYJIS)

Hasnauenue

Oo6opynoBaHue

JlabopaTopusi ONTHKHA M (PU3UKU
aToma - y4eOHas ayIuTOpHs I

AymutopHast pocka; Komrutekt ydeOHo# Mebenm; JlabopatopHele ycraHOBKH: OmpejencHue
TJIaBHOTO (POKYCHOTO paccTOSHHSA JHH3EL, OmpeneneHne Mmoka3aTels IPeOMIICHHS KHUIKOCTEH ¢

IIPOBEIECHUS nmabopaTOpHBIX | ToMomIbl0  peppakromerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI Jlazepa INPH  HOMOIIN

3aHATHI aupakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHbIX pPacTBOPOB C HOMOLIBIO
caxapuMmerpa, 2 mr.; OmnpeneneHne TeMIepaTypbl packanéHHoro Tena; VccienoBaHue
JIMHEIYaToro CIeKTpa BOJOPO/A M OMPEIeIICHHs IIOCTOSHHOI Punbepra

JlabopaTopus MEXaHUKU u | Aynuropras pocka; Kommmexkt ydue6HOM Mebenu; JlaGopaTopHBIC CTEHABL Y HHUBEPCAIBHBIH

EKTPUYECTBA - y4eOHast [ cTeH] «3aKoHbI IOCTOSIHHOrO TOoKa», 6 mr.; JlaGoparopHas ycraHoBka: OmnpeneneHne

aymuTOpUs U1 TPOBEACHHSA | TOPU3OHTAJIBHOW COCTABIAIOMICH MarHWTHOro mmois 3emid, 4 mr. OmpeaeneHHe YCKOPEHHS

71200paTOPHBIX 3aHATHI

CHIIBI TSDKECTH T0 crioco0y beccens, 6 mr.; Mastank O6epbOeka, 2 mt.; MaxoBoe kojeco, 4 mr.;




Ompenenenune ckopoctd  3Byka; OmpeneneHue  OTHOIICHUS — TemIOEMKocTed, 2
JlabopaTopHoe obopynoBanue: HabOop 3JIEKTpOM3MEpUTEIBHBIX NPHOOPOB, 2 IIT.;
000pYIOBaHMUS [UIS BEIYHMCICHISI OTPEITHOCTEH M3MEPEHHH, 6 IIT.

IIT.;
Ha6op

YuebHas ayAUTOpUS i | AynuropHas nocka; KomrurekT ydeOHONM Mmebenn; MynsTumenuitHoe o00pymoBaHHE: IPOEKTOP
MIPOBEACHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTanuoHapHbIi), [TIK (mepeHocHOH)

JICKIMOHHOTO THIIA

[Tomemenue i | Kommnekr  ydeOno#t wmebenmm; I[IK — 10 mT., nomkirodeHHBIX K cetd  "HHTepHer" w
CaMOCTOSITENTLHON paboTHI | 00ecreunBaOMUX ~ JAOCTYIl B OJEKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYI0 — Cpeay
00yJaronuxcs YHUBepcHTeTA.




