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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
KU3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.1.1

Xumus

2.12

HaqepTaTenLHas{ TCOMETpPHA U NHIKCHECPHAA rpa(bm(a

2.2

JMCUUIITNHBI M TPAKTUKH, TSI KOTOPHIX OCBOEHHE JAHHOH TUCHHILIMHBI (MOLY.Is) HEOOXOHMO KAK
npelecTByoIee:

221

OOmas QJICKTPOTCXHHUKA U 3JICKTPOHHKA

222

ComnpoTtuBieHre MaTepraaoB

223

Teopm{ MCXaHHU3MOB U MallluH

224

Texamueckas TCPMOJMHAMUKA U TEIUIONIEpEaavda

225

I'upgpomexanuka

226

,Z[CTEU'H/I MallruH 1 OCHOBBI KOHCTPYUPOBAHUSA

227

Cy,[[OBBIC BCIIOMOT'aTCJIbHBIC MCXaHU3MBbI, CUCTEMBI U yCTpOﬁCTBa

228

CynoBble KOTENbHBIE U MAPOIPOU3BOISIIE YCTAHOBKH

229

CyﬂOBI)Ie XOJIOAWJIBHBIC YCTAHOBKU U CUCTEMbl KOHAUIIMOHUPOBAHUS BO3AYyXa

2.2.10

DnexTpoobopyI0BaHIE CYI0B

2.2.11

OCHOBBI aBTOMAaTHKH U TCOPUH YIIPABJICHUA TEXHUIYCCKUMHU CUCTEMAMU

2.2.12

Cy}I[OBBIe JABUT'aTCIIM BHYTPECHHCT'O CTOPaHUs

2213

CynoBbie TypOOMAIIHHEI

2.2.14

TexHoIorus TEXHUIECKOTO O6CHy)KI/IBaHI/IH 1 pEMOHTA CYA0B

3. KOMIIETEHIIMA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JTUCIUITINHBI

(MOAY.JIA)

OIIK-2: Cnioco6eH NpUMEHATh eCTeCTBeHHOHAYYHbIe 1 00IleMH KeHepHble 3HAHU, AHAJIMTHYECKHEe MeTO/AbI B
NnpoecCHOHAIBHOM A TeJbHOCTH

OIIK-2.1: I/ICHOHL3y€T OCHOBHBIC 3aKOHbI €CTCCTBCHHOHAYYHbIX AUCHUIUINH, CBA3aHHBIC C HpO(I)CCCPIOHaJ'ILHOfI JCATCIIbHOCTBIO

| OIIK-3: CniocoGeH NpoBOAMTL U3MepeHUs U Ha0/1100eHusl, 00padaThIBATL H NPEACTABJIATH IKCIIEPHMEHTAJIbHbIE IaHHbIE

OIIK-3.1: Mcnionb3yeT OCHOBHBIE METO/IBI M CPEJICTBA IPOBEACHNUS SKCIICPUMEHTAIBHBIX NCCIIEI0BaHUH, CUCTEMBI CTaHIapTH3ALUH
U cepTrdUKauu

B pe3yiabTaTe 0CBOCHUS AUCHHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1|3nats:
3.1.1| - ¢pu3uveckne OCHOBBI MEXaHHKH;
3.1.2 | - oCHOBHBIC ITOHATHSA, 3aKOHBI M MOJIEITN MEXaHUKH, HIICKTPHYCCTBA M MarHETH3Ma, KOJIeOaHHH 1 BOJH, KBAHTOBOH
(U3UKH, MONIEKYISIPHOHN (DU3UKH U TEPMOIMHAMUKH, ONITHKH, AaTOMHOM U SICPHOH (HHI3HUKH;
3.1.3 | - METOABI TEOPETUIECKOTO U IKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS B (PH3HKE.
3.2 | Ymerh:
3.2.1 | ucrronp30BaTh (GU3NIECKUE 3aKOHBI IIPH AaHATIH3E M PEIICHUH MPOOIeM MPOopeCcCHOHATBHON e TeNEHOCTH
3.3 | Bragern:
3.3.1 | MmeTonamu mpoBeeHUs PU3NYECKUX U3MEPEHUH, METOAaMU KOPPEKTHOW OLIEHKH MOTPELTHOCTEN MPHU MPOBEACHUHN
(U3HYECKOrO IKCIIEPHUMEHTA.




4. CTPYKTYPA JUCHUILIAHBI (MOYJI5T)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT
Paznen Paznen 1. ®u3nyeckne 0CHOBBI KJIACCHYECKO MEXaHHUKH
Cp Kunemaruka /Cp/ 2 16 0
Jlex Junamuka /JIex/ 2 2 JI1.1 0
Cp Junamuxka /Cp/ 2 24 0
Jlab OCHOBBI METO/I0B 00pabOTKU PE3yabTaTOB U3MEPEHUH (HU3NIECKUX 2 2 JI1.6 0
BenmuuH. OrpesiesieHUe INIOTHOCTH TeJl TPaBIIIEHON (popMBIL.
Ompenenenne yCKOPEHHS CHIIBI TSDKECTH 110 crioco0y beccens. Mzydenne
OCHOBHOTO 3aKOHA JTUHAMHUKHU BPAIIaTEbHOTO ABUKEHHUS C TOMOIIBIO
MasTHuka O0epoexa. /J1ab/
Cp Mexanuueckue konebanus u BoiHbl /Cp/ 2 24 0
Paznen | Pa3zmen 2. Moaekyisipuasi Gu3nka U TEpMOAUHAMHUKA
Cp MonekynspHo-kuHeTHueckas teopus /Cp/ 2 20 0
Jlab W3mMepenue ITHBI 3BYKOBOW BOJIHBL,CKOPOCTH 3BYKa M KO PHILIHEHTa 2 2 JI.5 0
ITyaccona mo ($ha30BbIM cooTHOIICHUSM. /J1a6/
Jlek Tepmoaunamuka /JIek/ 2 2 0
Cp Tepmoaunamuxa /Cp/ 14 0
Pazgen | Pa3zmen 3. DuexTpuyecTBo
Cp Dnektpocraruka /Cp/ 2 20 0
JIab HccnenoBanue 31eKTpOCTaTHUECKOTO 1outst. Mi3MepeHne eMKocTH 2 2 0
KOHJICHCATOPOB METOIOM. OAJUTHCTHYECKOTO TaibBaHoMeTpa /J1ab/
Jlex OnexrpoauHamuka /JIek/ 2 4 JI1.1 0
Cp Onexrpoauramuka /Cp/ 22 0
Jla6 M3mepenune CONpOTUBIICHUS U OTIPEACTICHHS YIEIbHOTO COIPOTHURICHUHS 2 2 JI2.1 0
MPOBOJHUKA. M3ydeHune 3aBUCUMOCTH COTIPOTHBIICHHS TPOBOJHUKA U
MOJIYIPOBOAHKKA OT TeMrepaTypsl. /J1ad/
Pazgen | Pa3spen 4. DieKTpoMarseTusm
Cp Marnutoctaruka /Cp/ 2 20 JI1.1 0
JIab Omnpenenenue ropU30HTAIBHON COCTaBISIONIEH HAIPSKEHHOCTH 2 2 J12.1 0
MarHutHoro moist 3emun. HceienoBanue MarHuTHOTO nons. /J1ad/
Jlex MaruuntHas naayknus. Teopust MakcBenia Ajis 3J1€KTPOMarHuTHOTO 2 2 0
ronst /JIex/
Cp MarnutHas uanykuus. Teopus MakcBesia 11sl 31€KTpOMarHuTHOIO 2 20 0
nonst /Cp/
Pasnen | Pasmen 5. Onruka
Cp Ousnueckas ontuka /Cp/ 2 18 0
Jlex KganToBas ontuka /JIex/ 2 2 J1.1 0
Cp Ksanrosas onrtuxa /Cp/ 2 12 0
JIab Omnpenenenue mokasaTeneil MPEIOMICHHUS KUIKOCTEH ¢ TIOMOIILIO 2 4 J1.3 0
pedpakromerpa A66e. OnpenesieHre TeMIIEpaTyphl pacKalIeHHOTO Teja
ONTUYECKUM MeToJIoM. /J1ab/
Pazpen | Pa3spen 6. AtomHast u sinepHas pusuka
Jlex Crpoenue aroma /JIek/ 2 2 0
Cp Crpoenue atroma /Cp/ 2 20 0
Cp Snepuas ¢pusuka /Cp/ 2 8 J1.2 0
HKP 3amiura 1abopaTtopHbix padot /MKP/ 2 J1.4 0

5. COJEPKAHME JUCHUILIAHBI (MOAYJIST)

Pasznen 1. dusndeckue OCHOBBI KJIACCUYECKON MEXaHUKU
Tema 1.1. Kunemaruka

OnemeHTh! KUHEMaTHKU. Mozenu B mexanuke. Cuctema orcueta. IlocTynarenbsHoe ABUKEHUE TBEPAOTO Tena. TpacKkTopus, AI1Ha
MyTH, BeKTOp mepeMenieHus. CKOpocTh ¥ yCKOPEHHE TOUKU KaK IPOM3BOIHBIC paJuyca-BeKTopa o BpemeHu. HopmanbHOE U
TaHTeHIMAJIbHOE ycKopenus. Kinaccudukanus BUIOB IBUKCHUS.
Tewma 1.2. lunamuka

Tpu 3axona nunamuky Herotona. IToHATHS Macchl ¥ cuilbl. Buibl il B MEXaHUKE: TPEHUs, yIPYTOCTH U TATOTeHU. MMiTynbc Tena.
Wmmnynsc cunbl. BHelHue U BHYTpeHHHE CUIIbI. 3aKOH COXPaHEHUs UMITy/Ibca MeXaHn4ecKoi cucteMsl. LieHTp mace (ueHTp
MHEPLUH) MEXaHUYECKOM CHCTEMBI U 3aKOH €70 ABMKEHHMS.




PaboTa mocTOSHHON U IepeMeHHOH CHUIIbL. BeipaxkeHHe pabOThI CHIIBI Yepe3 KPHBOIHHEHHbINH HHTerpal. MOITHOCTE. DHEpPrus Kak
YHHMBepCalbHasi Mepa pa3INuHbIX (OPM JBHXKCHUS U B3auMozeiicTBusl. KuHeTHyeckas SHeprus MEXaHUUeCKOH CUCTEMBI. 3aKOH
COXpaHEHHsI MEXaHIMYECKOH SHEPTHH U €T0 CBI3b C OMHOPOTHOCTHIO BpEMEHH. Y 1ap aOCOIIOTHO YIIPYIHX U HEYIPYTHX Tel.
MoMEeHT HHEepIUU TBEPAOTO TeIa OTHOCUTENBHO och. [Ipumeps! ero BeruncieHus. Teopema lllTeitnepa. Momert cunbsl. OcHOBHOE
ypaBHEHUE JMHAMUKHU BPAIIAaTeIbHOTO ABMXKEHHS TBEPJOTO Tella OTHOCHTENIFHO HEMOABMKHOM OCH. 3aKOH COXPaHEHHs MOMEHTa
UMITYJbCA U €T0 CBA3b C H30TPOITHOCTBIO MPOCTPAHCTBA.

3aKOH BCEMUPHOTO TAroTeHus. IloTeHnManbHas 3Heprust MaTepUalbHON TOUKH BO BHEIIHEM CHJIOBOM I10JIE U €€ CBA3b C CUJIOH,
JeHCTBYIOMIEH Ha MAaTEPUANIBHYIO TOUKY. 3aKOH COXPaHEHHS MEXaHUUECKOM SHEPIHHU U €T0 CBsI3b C OAHOPOAHOCTHIO BPEMEHH.
JlaBneHue B )KUIKOCTH U ra3e. EnnHuie! n3Mepenus AaBneHus. 3akoHsl [lackans u Apxumena. TeueHue uneanbHoH KUAKOCTH.
VYpaBHeHue Hepa3pbIBHOCTU. Y paBHeHHe bepHysum u cneactsus us Hero. Teuenue Bs3koi xxuakocta. @opmynsl HetoToHa 1
Croxkca. KoadpunueHT BI3KOCTH U METOMBI €r0 ONpeACTIeHHUSI.

Tema 1.3. Mexanudeckue KoneOaHus 1 BOJTHbI

I'apmoHnueckue KonebaHus U UX XapakrepucTuky. JuddepeHunanbHoe ypaBHEHHE TapMOHUYECKUX KosteOanuid. [TpyKHHHBIH,
(u3MUecKnii 1 MaTeMaTHIECKUI MasTHUKHA. DHEPIHs TapMOHIYEeCKUX Kojebanuii. CliojkeHne rapMOHNYECKIX KOJIeOaHu OTHOTO
HaIpaBJIeHNUs U OJMHAKOBOM 4acTOThL. buenue.

CroxkeHHs: B3aUMHO NepIEeHIUKYIIApHBIX Kosebanuid. @urypsl JInccaxy. 3aTyxaromye 1 BbIHYXACHHbIE KoaeOanus. PesoHaHc.
BonHOoBBIE iporiecchl. MexaHn3M 00pa30BaHUs MEXaHUIECKHUX BOJH B YIIpyroii cpexe. [IpononpHbIe U IOIIepEeYHbIE BOIHEL.
YpaBHEHHE IIOCKOH Oeryei BOTHBL. JTMHA BOIHBI  BOJTHOBOE YHCIIO.

Paznen 2. MonekynspHast ¢u3nKa U TEpMOJUHAMHKA

Tema 2.1. MonekynsipHO-KHHETHYECKAs] TEOPUS

OmbITHBIC 3aKOHBI UCANTBHBIX ra3oB. YpaBHeHue Knaneifpona-MenneneeBa. OcHoBHOe ypaBHeHHe MKT naeansHbIX ra3os.
Cpensss KHHEeTHYeCKasi SHEPrust MoneKyil. MoeKyIspHO-KMHETHYECKOe TOJIKOBaHUE a0COIIOTHON TeMIepaTyphl.

DeMeHTHI CTaTUCTHYeCKOH (pr3nku. 3akoH MakcBemia IJ1s pacipeiesleHHs] MOJISKYIT HCaTbHOTO ra3a Mo CKOPOCTSIM.
Bapomerprueckas Gpopmyna. 3akoH boxbliMana I paciipeeneHus 9acTUI] BO BHEITHEM MTOTEHIINATBHOM 1toiie. CpemgHee Irciio
CTOJIKHOBEHHH U CpelHss JUIMHA cBOOOIHOTO pobera MoJIeKyll.

OmnsitHOe o6ocHoBaHue MKT. Tuddys3us, TemnonpoBoJHOCTh U BHYTpeHHee TpeHue. 3akonbl Puka, @ypbe n HproToHa.

Tema 2.2. TepmoauHamuka

Buytpennss sHeprust. Uucno cteneneit cBo60AbI MOIEKyI. 3aKOH PAaBHOMEPHOT'O PACHpEIeNICHUs] SJHEPTUH MO CTETIEHSIM CBOOOIBL.
ITepBoe Hauano TepmMoarHaMUKH. PaboTa rasa npu u3MeHeHuH ero oobema. TeroeMKocTb MakpocucTeMsl. MossipHast
TEIUIOEMKOCTb. 3aBUCUMOCTb TEMJIOEMKOCTH MJEATIBLHOI0 ra3a oT Buja npouecca. [IpuMeHeHne nepBoro Hayajaa TEPMOJAUHAMUKH K
m3omnponeccam. AnnabatHslii mponecc. YpasHenue Ilyaccona.

Kpyrossie nponeccel. Obpatumsbie 1 HeoOpaTuMble mporiecchl. Lukin KapHo u ero x.mm.j. s uaeansHoro raza. Bropoe nauano
TepMoguHaMUKH. [loHsATHE 00 SHTpONMH, €€ CTATHCTHIECKOE TOJIIKOBaHHE.

CuJIbl ¥ IOTEHIHATBHAS SHEPTHSI MEKMOJIEKYISIPHOTO B3aNMOICHCTBHS. DPPEKTHBHBIN AUaMeTp MOJISKYJ. YpaBHeHUuEe Ban-aep-
Baanbca. ®a3oBsle nepexons 1 u 2 poxa. Kputnaeckoe cocrosuue. Tpoiinast Touka. OcOOEHHOCTH TBEPIOTO U KHIKOTO COCTOSHHIH
BemecTBa. [ToBepxHocTHOE HaTskeHUe. CMadrBaHue. KanunispHele siBICHUS.

Paznen 3. DnexTpuuecTBo

Tema 3.1. DnekTpocTaTuka

3akon Kynona. Hanpsi>keHHOCTb M CHJIOBBIE JIMHUY HANPSHKEHHOCTH 3JIEKTpHYecKoro nois. [IpuHnun cynepnosunun
aneKkTpudeckux noiueil. Ilpumep pacuera HalPsXKEHHOCTH T0JIA, CO3aBAEMON crcTeMOH 3apsaoB. II0TOK BEKTOpa HaNPsHKEHHOCTH
anexTpuueckoro nona. Teopema Octporpanckoro-I'aycca

PaGoTa cui anexkTpruuecKoro noss Mo nepeMeneHuo 3apaaa. Lupkynamnus BekTopa HanpsbkeHHOCTH. [loTeHnnanbpHbli XapakTep
JIEKTPOCTATUUECKOro noJs. [ToTeHnuan anekTpuyecKoro nosisd. DKBUIOTEHIMAIbHBIE TIOBEPXHOCTU. CBsI3b MOTEHLMAIA C
HaNpPSHKEHHOCTBIO NMOJIS. DIIEKTPUYECKOE N0JIE B JUIIEKTPUKaX. TUIBI IUAIEKTPUKOB. Bupsl nonspusanuu. Bekrop nonspusanuu.
TIpOBOTHHUKH B AJIEKTPOCTATHUECKOM TOJI€. DNEKTPOEMKOCTh NMPOBOAHUKA. KoHaeHcaTOps! 1 uX BUAbL. DopMysia MIOCKOro
KoHzieHcaTopa. CrocoObl cOeAMHEHNST KOHAEHCATOPOB B GaTapero. DHEPrus 3JIeKTpocTaTHueckoro mnomis. O0bEMHAs IIIOTHOCTh
SHEPIHUU.

Tema 3.2. DnekTpoarHaAMHUKA

[TocTosiHHBII AeKTpUYECKUil TOK. Bubpl HocuTenei 3apsaa B pa3inuHbix cpenax. Cuia toka. Bexkrop miotHoctu Toka. 9/1C
UCTOYHUKA TOKa. 3akoH OMa As1s yyacTka U nosiHod nenu. ConpoTUBIEHNE U IPOBOAUMOCTb IIPOBOAHUKOB, X TEMIIEPATypHas
3aBUCUMOCTb. PacueT cOpoTUBIECHUI IPU Pa3NUYHbIX BUIAX COCAUHEHUM.

PaboTa 1 MoImHOCTE 37eKTpUUecKoro Toka. 3akoH Jlxoyns-Jlenua. [IpaBuna Kupxroda u npuMeHneHrne ux K pacuery
Pa3BETBIEHHBIX LEMEH.

Pa3nen 4. DnexTpoMarHeTu3M

Tema 4.1 MaruurocraTika

Marnutnoe nosie. Maaykius marauTHoro nodisi. CuiioBble IMHUM MarHUTHOTO TI0JIsI, €M0 BUXPEBOH XxapakTep. 3akoH Amriepa Juis
CHUJIBL, ACUCTBYIOLIEH HA MPOBOIHUK C TOKOM. [IpaBuno neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TokoM B
MarauTHOM noie. [Tpuniun padotsl anektpoasurarens. 3axoH buo-Casapa-Jlannaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
roJiei (MpsIMOTO U KPYroBOTO TOKOB).

Cuitbl B3aMMOJICHCTBUS MTapajlIeIbHBIX TOKOB. 3aKOHBI AMIiepa. J[BHKeHHE 3apsKeHHBIX YacTHUI] B MarHUTHOM noje. Cuina
Jlopenua. Hupkymsiuus Bexktopa H u B. 3akon moiaHoro toka. MarHuTHOE mojie cojieHouAa 1 Topouaa. [10TOK BEKTOpa MarHUTHOM
unaykiuu. Teopema ["aycca s nmonst B. [lotok BekTopa B uepes conenous.

Tewma 4.2. MarauTtHas uaaykuus. Teopust Makcseia sl 3JIEKTPOMAarHUTHOTO TTOJISt

PaboTa o nepemeneHno MPOBOAHUKA U KOHTYpa C TOKOM B MAaTHUTHOM I0JIe. DJIEeKTpOMarHuTHast MHIyKIus. 3akoH Dapanes u
€ro BBIBOJ] U3 3aKOHa coxpaHeHus sHepruu. [Ipasuno Jlenua. SIBnenue camonHAyKIuH. MHAYKTUBHOCTD KOHTYpa. DC




CaMOMHIyKIIMU. B3auMHas nHayKIus.

MarsuTtHoe 1oJjie B BerecTBe. THUIIbI MArHETUKOB (1Ha-, mapa- U peppoMarHeTuku), ux pusnveckas npupoaa. HamarHMueHHOCTS.
MarnauTtHas npoHHUIIaeMocTh BemecTBa. OCHOBBI Teopun MakcBeiia. Tok cMmemeHus. Y paBHeHuss MakcBeluia B MHTETpalIbHOM
dhopwme.

ITonsTue o mepeMeHHOM ToKe. OMUYECKOE, peaKTHBHOE (EMKOCTHOE U MHIYKTUBHOE) U IIOJIHOE CONPOTHUBIICHHUS 1IETIH NIEPEMEHHOT0
Toka. 3akoH Oma Juis LIeNy TIepeMEHHOT0 TOKa. MOIIHOCTb, BblIeNsieMasi B LIETIH IEPEMEHHOTO TOKA.

DNeKTpOMarHuTHBIE KoneOanus. ['apMOHNYecKre, 3aTyXaolie U BRIHYKICHHbIEe KoneOanus. [IoHsATHE 0 pe3oHaHce.
DNeKTpOMarHuTHBIE BOJIHBI M UX cBoicTBa. [1Ikana aeKTpOMarHUTHBIX BOJTH.

Paznen 5. OnTuxa

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI T€OMETPHUUYECKON ONTHKH. AOCOMIOTHBIN 1 OTHOCUTEBHBIN MoKa3aTenu npeiomieHus. x ¢pusndeckuil cMbIc.
SIBnenune nosHOro BHyTpeHHEro otpaxeHus. CeroBozbl. Chepuueckue 3epkana. Popmyia sepkana. [locrpoenne nzodpaxeHnii.
Tonxkwue mua3b1. @opMyna muH3BL. [TocTpoeHne H300pakeHHH.

BounHOBas a5eKTpOMarHUTHAs IPUPOAA cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Bpems u amiHa
KorepeHTHOcTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepenus ceera. MeTtons! HabmoneHus nrepdepeniun ceera. Pacuer
uHTepdepernun B onbite FOHTa. IHTEpdepeHnns cBeTa B TOHKUX IUICHKaX. [1010CH paBHOW TOJIMIMHEI X PaBHOTO HAKJIOHA.
Kompua Hetotona. IIpumenenne nHTEpdEepeHIINN B HAyKe U TEXHHKE.

Judpaxuus ceeta. [Tpunimn INolirenca-®penens. Metoz 300 @penens. Judpakuus Openens Ha KpyriioM OTBEPCTHH U TUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bynbsda-bparra. Pentrenorpadudeckoe nccienoBaHue CTpyKTypbI
KkpuctawoB. [ToHsTHe 0 Tomorpaduu.

Ionstpusanus ceeta. EcTecTBeHHBIN U MONAPU30BaHHEIN cBeT. 3akoH Maitoca. [Tonspusanus cBeTa IpH OTPAKEHHH U
MpeIOMJIEHUH Ha TPaHULE JBYX IU3IEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe mydenpenomiuenue. ITpusma Hukomst. Ionsponsast u
MOJAPHU3AI[IOHHBIE TIPU3MBL.

HckyccrBenHas ontudeckas anmzoTponus. Dddextst Keppa n @apanes. OnTudeckn akTHBHBIE BelecTBa. Jluciepcus cBera.
DneMeHTHI 2JIEKTPOHHON Teopuu nucnepcuu csera. [lornomenue (abcopouusi) ceera. 3akon byrepa.

Tema 5.2. KBanToBas onTHka

TermoBoe U3IydeHHE U €T0 XapaKTePUCTHKH. AOCOMOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonpimana.
Pacmipenenenue 3HEpruu B CrieKTpe aOCOIIOTHO YEPHOTo Tesa. 3aK0oH cMeleHus Buna. @opmyna Penes-JxuHca.

SIsnenue horoaddexra. Buenrnuit porosrddext u ero 3akonsl. PoToHBI. YpaBHEHHE DHHINTEHHA 7151 BHEITHETO (GoTOdPdeKTa.
Macca u nmmyisce GoTona. [lapnenue ceera. Onpits! JIeOenena. Jlasepsl, mpuHINT NEHCTBHS, YCTPOHCTBO M IPUMEHEHHE.

Paznen 6. ATromHas u sigepHast puznka

Tema 6.1. Ctpoenue aroma

Mopnemu aromoB Tomricona u Pesepdopma. DMmipraeckre 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHWS M HOTJIOIICHNS aTOMOB.
Dopmyna Punbepra. JInneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CePUH CHEKTPAIbHBIX JINHUN.

Bouna Jlyn ne Bpoitnst. OnbITHOe 060CHOBaHUE KOPIYCKYJISIPHO-BOJIHOBOT'O Jyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeompeeneHHocTel ['elizeHOepra kak MposiBJICHHE KOPITYCKYIIPHO-BOJTHOBOTO JyaJli3Ma CBOIMCTB MaTepuu. BormHoBas GyHKIUS 1
ee craTucTuuecKuil cMeica. YpasHeHue IlIpénunrepa aAns craoHapHBIX COCTOSHUM.

IToctynarel bopa. BopoBckas Teopust aToMa BOZOPOAa M BOJOPOIONOI00HOTO HOHA. ATOM BOAOPO/Ia B KBAHTOBOI MEXaHUKeE.
KsanToBsle unicna. Crine snekTpoHa. CnnHoBoe kBaHTOBOE uncio. [Tpunnun INaynu. Pacnipenenenue 3n1eKTPOHOB 1O COCTOSTHUSIM.
Tema 6.2. SInepHas puznka

Pertrenosckue criekTpsl. 3akoH I'. Moznu. [Tornomienue, CIOHTAHHOE U BEIHYXICHHOE H3nydeHue. [ToHsTne 00 onTHUecKux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pasmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jlegekt maccsl n
SHEPIUs CBSI3M A1pa.

B3aumMopelicTBUEe HYKJIIOHOB U IIOHATHE O CBOUCTBAX U MIPUPOAE AACPHBIX CHI. Monenu sapa. PanuoakTUBHOE U3IIy4E€HHUE U €T0
BUIbl. 3aKOH PaIMOAKTUBHOIO pacmhaia. 3aKOHOMEPHOCTH U MIPOUCXOXAeHHE anb(da, OeTa - 1 raMMa-u3IydeHus aTOMHBIX SAep.
IonsTHE 0 AAEPHBIX PEaKIHAX U UX OCHOBHBIX THHaX. McKyccTBeHHas paiuoakTUBHOCTD. [leneHue Tsokensix saep. Lennas
peakmust neneHus. [loraTHe o simepHoi SHepreTruke. Peakiist CHHTe3a aTOMHBIX sinep. [IpobieMa yrpaBisieMbIX TepMOSIEPHBIX
peakiuii. DeMeHTapHbIe YacTHIBL. X kaaccudukamnys.

6. POHJ OIIEHOYHBIX CPEJCTB

6.1. IlepeueHs BUIOB OLIEHOYHBIX CPEACTB

BrInosHeHre U 3a1uTa 1ab0paTopHbIX paboT
BrImosHeHe caMOCTOSTEBHBIX paboT

3auer

DK3aMeH

6.2. Tembl NUCbMEHHBIX PadoOT

He npenycMoTpeHo y4eOHbIM IIIaHOM

6.3. KonTpoJibHbIe BONPOCHI U 3aJaHUSs

OIIK-2: Cnoco0eH npuMeHsTh €CTeCTBEHHOHAYYHbIE U OOLIEMHKEHEPHBIE 3HAHHS, aHATUTUYECKUE METOIbI B PO eccHoHaNbHON
JeATENbHOCTH

2 cemecTp
OTKpBITBIE BOIPOCHI




Bonpoc Nel

OO0bsicHUTE, HOYEMY ITPU JBH)KCHUH KOPaOiIsd BO3HUKAIOT Kosiebanus Kopiyca. Kakue BHeIIHNE U BHYTpEeHHHE (paKTOPBI MOTYT
BIIMATH Ha aMIUIATYIY U 9aCTOTY 3THX KoJieOaHHiH?

Otser:

Konebanus kopiyca Kopa0iisi BOSHUKAIOT W3-32 BO3/ICHCTBUSI BHEITHUX CHJI, TAKUX KaK MOPCKHE BOJIHBI, BETEp U TEUCHUS.
BHyTrpennue dakTopsl, BKIItOUas KOHCTPYKIUIO KOPITyca, PaclpeiesieHue Harpy3Ku U paboTy MEXaHU3MOB, TAK)KE UTPAIOT POJIb.
BHemHMe CHITbI 3aCTaBISTIOT KOPaOiIb K0JIe0aThCsl B BEPTHKAIFHOM 1 TOPH30HTAIFHOM HAIIPABIECHHUAX, YTO CO3/1aeT AUHAMHUYECKHE
Harpy3Kd. AMIIIUTY/A U 9acTOTa KoyeOaHuH 3aBUCST OT pa3Mepa U (opMbI Kopaliist, NIyOUHBI MOPSI, TOTOJHBIX YCIOBHH U
COCTOSIHMSI BOJJHOH ITOBEPXHOCTH.

Bonpoc Ne2

OO0BscHHUTE, KaK OCYILECTBIISIETCS YIIPaBIeHHE CYAHOM B YCIIOBUSIX OTpaHUYE€HHON BUAUMOCTH. Kakue TeXHOIOrMH U HHCTPYMEHTBI
HNPUMEHSIOTCS 711 00ecTieueHust 6e3011acHOCTH IIaBaHus?

Ortsert:

praBHeHI/Ie CYAHOM B YCJIOBUSAX OFpaHquHHOﬁ BHJIUMOCTH Tpe6yeT HCIIOJBb30BaHUs CIICIIHMAJIbHbIX HABUT'AallTMOHHBIX
MHCTPYMEHTOB U TEXHOJIOTHH. Pajiap mo3Bossier 0OHapyXUBaTh NPEISTCTBYS U APYrHe Cy/la, 9X0JI0Thl 00ECIIeUNBAIOT OIpe/eIeHIe
FJ'Iy61/IHBI u penbe(ba JHa, a GPS-cucTeMsr OpeaoCTaBIIAIOT TOYHYIO I/IH(l)OpMaIII/IIO O MCCTOIIOJIOKCHHUMH. ABTOMaTI/ISI/IpOBaHHLIG
CHUCTEMBI YIIPABJICHUA TIOMOTalOT MOAACPKUBATE KYpC U n30erath CTONKHOBeHUM. Bee atn Cp€AcCTBa MOBBIMIAIOT 0€30I1aCHOCTh
IUIABaHUSI U MUHUMHU3UPYIOT PUCKU aBaPUUHBIX CUTYalUH.

3aKpI)ITI)Ie BOIIPOCHI C OTHUM NPABUWJIBHBIM OTBETOM

Bormpoc Ne3

Kaxoli 3aKk0H ONMCHIBACT IBMKCHHE TEa MO BO3ICHCTBUEM BHCIITHEH CUIIBI?
a) 3aKOH BCEMUPHOTO TSATOTECHUS

b) Bropoii 3akon HeroToHa

¢) Tperuii 3axon HeroToHa

d) 3akoH coxpaHeHUs SHEPTUN

IIpaBunsHsIi oTBeT: b) Bropoii 3akon HetoToHa

Bompoc No4

Kaxkoit mpubop ucronas3yercs A H3MEpPEeHUs] CKOPOCTH 3BYKa B Bozie?
a) ['uaponoxarop

b) OxomoT

¢) Conorpad

d) daTuuk gaBiaeHus

[IpaBunbHBIi 0TBET: a) ['MapookaTop

3aKpLITI)Ie BOIIPOCHI C HECKOJILKUMU ITPAaBUIIbHBIMU OTBETAMU

Bompoc Ne5

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

b) Pactipenenenue rpy3os

¢) Bricora HamBoHOTO G0pTa

d) I'mybuna ocangku

IIpaBusbHbBIE OTBETHL: @, b, ¢, d

Bonpoc Ne6

Kaxkue ycTpoiicTBa HCTIONB3YIOTCS IS U3MEPEHHUS TapaMeTPOB MOPCKOH Cpeibl?
a) TepmomeTpsl

b) daruuku conéHocTn

c) PIIC

d) CniyTHUKOBBIE TPUEMHUKI

IIpaBunbHBIC OTBETHL: &, b, ¢, d

BOHpOCLI Ha YCTAHOBJICHUC OCIIEAOBATCIBHOCTH

Bonpoc Ne7

YcTaHOBHTE PaBIIIBHYIO MTOCIIEIOBATENBHOCTD 3TAIOB IBUKECHHUS CYTHA B IITOPMOBBIX YCIOBHUSIX:
1. OreHka MOrOJHBIX YCIOBUH.

2. [IpuHsATHE Mep MO 0OecreUeHHIO OE30MACHOCTH dKHUMaXa U rpy3a.

3. VYcTaHOBKa ApyCHOIO BOOPYXKEHMS MM BKJIIOUEHHE JBUraTeseH.

4. Habmronenne 3a M3MEHEHHMSIMU IIOTOBL.

[IpaBuiibHas IOCTIENOBATENBHOCTD: | — 3 — 2 — 4

Bompoc Ne8
YcranoBure MOCJIEA0BATEIIbHOCTD 3TAIIOB MPOBEACHUA MAaHCBPOB JIs HIBAPTOBKU Cy/iHA!




Be160p MecTa CTOSIHKH.

[ToaroroBka 060pyIOBaHHUS M KOMAaH/IbI.
[Moxxon x mpuyaiy.

BrImonHeHne MBapTOBOYHBIX OIMEPaIlHii.
HpaBHHLHaﬂ OCJIE0BATEIbHOCTE: | > 2 — 3 — 4

B~

Bompock!l Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YCcTaHOBHTE COOTBETCTBHE MEXTy TUIIAMH BOJH M UX XapaKTEPHCTHKAMH:

Tun BoaHBI XapaKkTepucTuka

a) [lonepeunsie 1) KonebGanus gactull neprneHANKYISIPHO HANPABICHUIO PacpOCTpaHEHUs
b) IIpononsuble 2) Konebanus 4acTuIl BOJIb HANPABICHUS PacIpOCTPAHCHUS

¢) Crosrane 3) O6pa3yroTcst IpH HATOKCHUH JBYX BCTPEYHBIX BOJIH

d) Yopyrue 4) TlepenatoT sHepru0 0e3 MepeHoca BemecTBa

ITpaBuiIbHOE COOTBETCTBHE:!

a)— 1)

b) —2)

c) —3)

d)—4)

Bompoc NelQ

YcTaHOBHUTE COOTBETCTBHE MEXKY (PU3HMYECKMMH BEJIMYMHAMHU M X SIMHULAMU U3MEPEHHs B MEeX/TyHapOoJHOH cUCTEME eINHUIL
(CN):

dusnueckas BeIUYMHA Envnuna uzmepenus

a) Cwia 1) HeroToH

b) Pabora 2) Ixoymab

¢) MomHocTs 3) Barr

d) DOueprus 4) xoynb
[TpaBuIBHOE COOTBETCTBHUE:
a)— 1)

b) —2)

c)—3)

d)—4)

3 cemectp

OTKpBITHIE BONIPOCHI

Bompoc Nel

OO0bsicCHUTE, KaK MOISPU3aLHUs CBETA IPUMEHSIETCS B CYZOXOACTBE, OCOOCHHO B YCIIOBMSX IUIOX0H BuauMocTH. Kakue
TPENMYIIECTBa JaéT UCIOIF30BaHNE TTONIIPU3AIMOHHBIX (QHIBTPOB?

OrtserT:

IMonapuzanus cBeTa UCTIOAB3YETCS ISl yMEHbIIEHHs OIMKOB U YIydIIEHUS BUIMMOCTH B YCIOBUSAX SIPKOH COTHEUHOM 3aCBETKU MU
OTpaXEHHOTO CBETa OT BOAKL. [10JIIpH3aTOPEI MPOIYCKAIOT CBET TOJIBKO OJJHOTO HAIIPABICHHS, OJIOKUPYS OCTAJIbHBIC, YTO CHIKACT
MHTEHCHUBHOCTH OJINKOB. DTO OCOOCHHO IIOJIC3HO VISl MOPSKOB, ITO3BOJISS BUAETh OOBEKTH HA TOPU30HTE WK B BoJie OoJiee IETKO.
[Monstpu3aTops! Takke MOMOTAIOT Pa3lInyaTh I[BETa U KOHTPACTHOCTh OOBEKTOB, yIyullas o0Iee BOCIPUITHE OKPYKAIOIIEH
00CTaHOBKH.

Bompoc Ne2

OOBsicHUTE, KaK IPOUCXOIMT JENICHUE Aep ypaHa B sAepHbIX peakTopax. Kakue Mepbl NpUHUMAIOTCS U1 KOHTPOJIS LIEMTHOH
peaKLMy ¥ IPEJOTBPALICHUS aBAPUHHBIX CUTYallUi?

Ortser:

Jenenue sipep ypaHa IpOUCXOAUT ITyTEM 3axXBaTa HEMTPOHOB siApaMH ypaHa-235, UToO MPUBOAUT K UX paCILIEIJICHUIO Ha [1Ba Oojee
JErKUX s1[pa U BEICBOOOXKICHUIO SHEPIHHU. B pe3ynbpTaTe peakiun TakKe BbIICISIOTCS HOBbIE HEHTPOHBI, CIIOCOOHBIEC BBI3BATD
JanbHelmee geneHne. [ KOHTPOII HEeMHOW PeaKIu HCTIONB3YIOTCS YIIPABISIOMINE CTEPKHH, TTOTIIONIAIONINE H30BITOK
HEUTPOHOB, a TAKXKE CHCTEMBbI OXJIAXKACHHS, IPEIOTBPALIAOIINE [IEPETrPeB peakTopa. JJomoTHUTENbHbIE Mephl 0€30IaCHOCTH
BKJIIOYAIOT pe3€pPBHbIE HCTOYHUKH AIEKTPOIMUTAHNS U 3aIllUTHBIE Oapbepsl I CEPKUBAHUS PaJHOaKTUBHBIX BEIIECTB.

3aKpLITI)Ie BOIIPOCHI C OTHUM MIPABUJIBHBIM OTBETOM

Bompoc Ne3

Kaxoit Tun u3mydeHus o0pa3yercst IpH aHHUTHIIIIAH apsl 3J1eKTPOH-TIO3UTPOH?
a) Anbsda-u3rydeHue

b) bera-uznyueHue

¢) l'amma-u3imyuenue

d) UudpakpacHoe n3irydeHne

IIpaBusbHbIA 0TBET: ¢) 'amMma-u3yyeHue




Bompoc Ned4

Kaxoit MeTox ucrob3yeTcs A1t ONpeAeIeH s CTPYKTYPhI KPHCTAIOB?
a) Pertrenosckas mudpaxmms

b) DnexTpoHHAs MUKPOCKOIHS

¢) Macc-crniekrpomeTpus

d) Kanopumerpus

IIpaBunbHbIHA OTBET: a) PeHTreHOBCKast AU paKiis

3aKpBITBIe BOITPOCHI C HECKOJIbKMUMU MTPABUJIbHBIMU OTBECTAMHU

Bompoc Ne5

Kakne MeTobl HCHIONIB3YIOTCS JUIsl OOHAPYKEHHS PAIMOAKTUBHBIX HCTOYHHKOB?
a) lamma-criekTpomeTpus

b) JleTeKTopbI HOHU3UPYIOLIETO H3ITyICHUS

¢) PertrenoduryopeciieHTHbIN aHaIn3

d) DnexTpoHHAs MUKPOCKOIIHS

IIpaBunbHEBIE OTBETHL: a, b

Bompoc Ne6

Kaxkne npruOops! HCIIONTB3YIOTCS TSI HCCIEIOBAHUS ONITHYECKUX CBOIMCTB MaTepHAIOB?
a) CnextpodoTomerp

b) [Monsipumerp

¢) Peppakromerp

d) Kanu6parop

IIpaBusibHBIE OTBETHL: @, b, C

BOHpOCI)I Ha YCTAaHOBJICHUC MOCJICAOBATCIBHOCTH

Bompoc Ne7

Y cTaHOBHTE MPAaBHIIBHYIO MOCIIEIOBATENILHOCTH ITAMOB MPOIECcca SASPHOTO CHHTE3a:
1. OO0pa3oBaHue renmsl.

2. CoennHeHre IByX aTOMOB BOAOPOJA.

3. BEIcBOOOXKICHUE SHEPIHU.

4. dopMupoBaHrue HOBOM MaTepuH.

IIpaBusnbHas nocnenoBaTenbHOCTh: 2 -4 — 1 — 3

Bomnpoc Ne§

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEIOBATEIBHOCTD IAr0B IPH MIPOBEACHUH SKCIICPUMEHTA 110 HHTEeP(EPEHINH CBETa!
I. Habnronenue u peructpanusi HHTEpPEpEeHINOHHON KapTHUHBL.

2. VYcTaHOBKa MCTOYHHMKA KOTEPEHTHOTO CBETA.

3. YcraHOBKa 3KpaHa Ay HaOMIOAEHUs HHTephEPECHITHH.

4. PerynupoBaHue paccTOSHUS MEXIYy UCTOUHHKOM CBETa U SKPAHOM.

[IpaBuiIbHAs TTOCTIEAOBATENBHOCTD: 2 — 4 — 3 — 1
Bompock! Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKITy PU3MUECKUMH SIBJICHUSIMH U X TIPUMEHEHHEM B TEXHUKE:
PusnyecKoe sBICHHUE IIpumeHeHne B TEXHUKE

a) ®ororp ekt 1) Conneunsie Oatapen

b) SAnepusrit cuares 2) Jlazepst

¢) Marautroe none 3) Kommacer

d) DnexkTpomMarHuTHas MHIYKIHS 4) I'enepanyst 2JIEKTPOIHEPTUU

I[TpaBuIIbHOE COOTBETCTBHE:!

a) — 1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

YCcTaHOBHUTE COOTBETCTBUE MEXY (DM3NUECKUMH SIBICHUSAMHU B OITHUKE M UX ONUCAHUEM:
DU3UUECKOE SIBIICHUE Onucanue

a) dudpaxuus 1) Pa3znoxxeHne cBeTa Ha CIIEKTpalbHEBIC IBETA

b) IIpenomienue 2) Varnbanue cBETOBBIX BOJIH IIPU MPOXOXKICHUH Yepe3 Iperpamy
¢) ducniepcus 3) V3sMeHeHne HalpaBIeHUS CBETa IIPH TEPEX0/e U3 OTHOW CPeIsl B APYTYIO

d) Uarepdepentuss  4) IlepexpriTie CBETOBBIX BOJIH, MPUBOISIIEE K YCHICHHIO FIIH OCIA0JICHUI0 MHTEHCHBHOCTH CBETa
IIpaBunbHOE COOTBETCTBUE:




a) —2)
b) — 3)
c)—1)
d)—4)

OIIK-3: CriocoGeH mpoBOANTH M3MEPEHUSI ¥ HAOIIOJeHHS, 00pabaThIBaTh U MPEICTABISTh SKCIICPUMEHTAIBHbIC JaHHbIE

2 cemecTp

OTKpBITEIE BOIIPOCEHI

Bompoc Nel

OnumuTe Tporece H3MepeHHs KodQGUITIEeHTa TPEHNS CKOIBKEHNS MEXIy IBYMS IMOBEPXHOCTAMH. Kakne mapamMeTpsl HEOOXOIIMO
KOHTPOJIHPOBATh IIPH MPOBEACHUH 3KCIEPHMEHTA?

OtBer:

Janst u3Mepenust K03 QUINEHTA TPEHHS CKOIBKEHHS MEXK/Ty IBYMsI HOBEPXHOCTSAMH OOBIYHO MCIOJIB3YETCsl METO]] HaKJIOHA
wrockocTi. OIMH 13 00BEKTOB ITOMEIIAeTC sl Ha HAKIIOHHYIO INIOCKOCTB, 1 IIOCTETIEHHO YBEJIMUUBACTCS YO HAKJIOHA 1O MOMEHTa
Hauasa ckonbxkeHus. KoaddurmeHT Tpenns paccunTeIBaeTcs Kak TaHTEHC yIJla HAKJIOHA. BaXkHO KOHTPOIMPOBATH YHCTOTY
HOBEPXHOCTEH, PABHOMEPHOCTB IPUJIOKEHHS] HArpy3KH U OTCYTCTBHE BUOpALUiL.

Bomnpoc 2:

OOBsicHUTE, KaK I3MEPUTH CKOPOCTB PacIIpOCTPaHEHNUS 3BYKOBBIX BOJIH B cpejie. Kakue MeToabl HCTIONB3YIOTCS IS 3TOTO U KaKue
(hakTOpBI HY’)KHO YUHUTHIBATH?

Ortser:

CKOpOCTh PacIpOCTPaHEHHUS 3BYKOBBIX BOJIH B CPE/ie H3MEPSETCS C IOMOIIBIO METOI0B, OCHOBAHHBIX HA PETUCTPAIH BPEMEHH
MPOXO0KJCHUS 3ByKOBOI BOTHBI MEXK Iy IBYMs TOUKaMH. MICIONB3yIOTCS yIbTPa3BYKOBBIC JATINKU MIM MUKPOGOHBL. BaxkHo
YUUTBIBATh TEMIIEPATYPY CPEbl, BIAXXHOCTb M HAINYHE NPENSITCTBUN, KOTOPHIE MOTYT MOBIIHATH HA PaCIPOCTPAHEHHE 3BYKa.

3aKpLITI)Ie BOIIPOCHI C OTHUM NPABUWIBHBIM OTBETOM

Bompoc Ne3

Kaxoii 3aKkoH onMchIBaeT ABMKEHUE Tea MOJT BO3ACHCTBUEM BHEIIHEH CHIIbI?
a) 3aKOH BCEMHPHOTO TSATOTECHUS

b) Bropoii 3akon HeroToHa

¢) Tperuii 3axon HeroToHa

d) 3akoH coxpaHeHUs SHEPTUN

IIpaBusbHbIii 0TBET: b) Bropoii 3akon HeioToHa

Bompoc Ned

Kaxkoit nmpubop ucnons3yercs A U3MEPEHUs] CKOPOCTH 3BYKa B Bojie?
a) ['maponoxarop

b) OxonoT

¢) Conorpad

d) Jatuuk naBieHus

[IpaBunbHbIi oTBET: a) ['MaponokaTop

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBLKUMU TTPABUIIbHBIMU OTBETAMU

Bomnpoc Ne5

Kaxkue (axTops! BIUSIOT Ha CTAaOMIFHOCTE CyJHA HA Boae?
a) ®opma Kopiryca

b) Pactipenenenue rpy3os

¢) Bricora nagBogHOTO G0pTa

d) I'myOuna ocagxu

[IpaBunbHBIC OTBETHL: @, b, ¢, d

Bonpoc Ne6

Kaxue nmpuOopbl HCHOJIB3YIOTCS UL M3MEPEHHST MAarHUTHOTO 110157
a) Kommac

b) Maraurometp

c¢) laneBanOMeTp

d) Karyrmika HHAYKTHBHOCTH

IMTpaBuisHEIE OTBETHL: b, d

BOHpOCbI Ha YCTAaHOBJICHHC OCJIEAOBATCIBHOCTH

Bompoc Ne7

YcTaHOBHTE MIPAaBIIIBHYIO TIOCIEI0BATENBHOCTD IAT0B IPH MIPOBEACHUH KCIICPUMEHTA 110 H3MEPEHUIO CKOPOCTH 3BYKa B BO3IyXE:
1. [MoxkimoueHne MUKPO(OHOB K PErHCTPUPYIOIIEMY YCTPOHCTBY.

2 V3mepeHne BpeMEHH MPOXOXKIICHUS 3ByKa MEXITY MUKPO(OHAMH.

3. PacueT cxopocTu 3Byka IO U3BECTHBIM PACCTOSHUSIM U BPEMEHU.

4 Hactpoiika pacctossHuil Mexay MUKPO(hOHAMHU.




IIpaBunbHas nocnenoBaTenbHOCTh: 4 — 1 — 2 — 3

Bompoc Ne8

YcTaHOBHTE OCIEAOBATENIFHOCTD IIIATOB IIPH HACTPOHKE JIa3ePHOTO AANbHOMEpPA ISl H3MEPEHUS PACCTOSHUS:
1. Hacrpoiika npueMHuKa cursana.

2. INoaxmouyeHre UCTOUYHNKA MUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

[IpaBuiibHas IOCTENOBATENBHOCTD: 2 — 3 — 1 — 4
Bompocel Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKITYy QU3MUECKUMH SIBICHUSME U TIPUOOPAMHU, UCTIOJIE3YEMBIMH JIJISI UX U3YUCHUS:
PusnyecKkoe sBICHHUE IIpudop

a) OnekrpudectBo 1) Amnepmerp

b) Marretnsm 2) Kommac

¢) Onrryeckue 3PPeKTo 3) CnekrpomeTp
d) PagnoaktuBHocts 4) I'eiirepoBckuii cueTuuk
[TpaBuIBHOE COOTBETCTBHUE:

a)—1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

Y CTaHOBHTE COOTBETCTBHE MEXIY (PU3UUCCKUMH BEIMYMHAME U HX AMHHUIAMU H3MepeHHs1 B MeXTyHapOTHON CHCTEME eANHHMI
(CH):

dusnyeckas BeIUYUHA Enununa uzmepeHus
a) Cuna 1) HeroToH

b) Pabora 2) Ixoymab

¢) MomHocTb 3) Barr

d) DOueprus 4) xoynb

[IpaBunbHOE COOTBETCTBUE:

a) — 1)

b) — 2)

c)—3)

d)—4)

3 cemectp

OTKpBITHIE BOIIPOCHI

Bonpoc Nel

OOBsIcHUTE, KaK TPOUCXOAUT NPENOMIIEHUE CBETa HA FPaHHUIIE ABYX CPeJl C pa3sHbIMH MOKa3aTeIsiMu npenomienus. Kaxkue gakropsl
BIIMSIOT Ha YTOJI TPETOMIICHUS?

Ortser:

IIpenomnenue cBeTa MPpOUCXOIUT, KOI/Ia CBET MEPEXOAUT U3 OJHOM cpebl B IPYTYIO C Pa3IMUHBIM [T0KA3aTeleM IIPEIOMIICHUS.
Vron npenoMieHus OMpeAenseTcs OTHOIEHUEM CHHYCOB YIIIOB MaJeHHs U MIPENoMIIeH s, cornacHo 3akoHy CHemna-Jlexkapra. Ha
YTOJI TIPETIOMJICHHS BIHSIOT TTOKA3aTeIH MPEIOMIIEHIS 00CHX CpeJl, Yroll IMaJeHHUs CBeTa U AIIMHA BOJIHEI CBETA.

Bompoc Ne2

OOBsicHUTE, KaK TPOUCXOIHUT (PoT03(h(PeKT U Kakne (PaKkTOPhI BIUAIOT Ha €ro MHTEHCUBHOCTE. Kakue MaTepraisl Hanboree

3¢ GEKTUBHO TEMOHCTPHUPYIOT GoTO3hDeKT?

OrtBer:

DoT03(h(heKT — 3TO SIBICHUE, IPH KOTOPOM CBET BHIOWBAET JIEKTPOHBI M3 ITOBEPXHOCTH MaTepuaia. IHTeHCHBHOCTH (hoTor(hderra
3aBHCHUT OT YaCTOTHI CBETA, €T0 MHTEHCUBHOCTH M CBOMCTB MaTepraia. MaTepraibsl ¢ HU3KOH paboToil BEIX0/1a dJIEKTPOHA, TAaKUe
KakK IIeJI0OYHbIe MeTaJUIbl, Hanbosee 3((eKTUBHO MPOSBIIOT POTOI(HDEKT.

3aKpBITBIC BOITPOCHI C OAHUM IIPaBUJIIBHBIM OTBETOM

Bompoc Ne3

Kaxoit mpubop ucnonb3yeTces A1t U3MEPEHUsS JUTHHBI BOJIHBI cBeTa?
a) Cnextpomerp

b) ®orometp

¢) UuTepdepomerp

d) Muxpockor

IIpaBunbHeIi oTBET: a) CIeKTpOMETp




Bomnpoc Ne4

Kakoii aeMeHT nepruoanyecKoil TabIHIBI HMEeT HanOOoIbIIee KOJTMISCTBO IPOTOHOB B sipe?
a) Ypan

b) Ilnyronnit

¢) Panuit

d) Kanmudopuuii

IIpaBuiIbHEIA OTBET: a) YpaH

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBETaMHU

Bonpoc Ne5

Kaxue MeTo/ipl MCIIONB3YIOTCS AJIsi OOHAPYKEHHS PaJHOAKTHBHBIX HCTOYHUKOB?
a) 'amma-cnektpomerpust

b) JleTekTopbI HOHU3UPYIOWIETO H3ITyICHUS

c¢) PerTrenodmyopecueHTHbII aHATH3

d) DnekTpoHHass MUKPOCKOTHS

ITpaBubHEIE OTBETHL: a, b

Bonpoc Ne6

Kaxwe mprOOpBI HCIIOMB3YIOTCS TS HCCIICTOBaHHS ONTHISCKUX CBOMCTB MaTepranoB?
a) CnextpodoTomerp

b) Homspumerp

c¢) Pedpakromerp

d) Kamubparop

IIpaBuibHBIE OTBETHL: @, b, C

BOHpOCBI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIbHOCTH

Bonpoc Ne7

YcTaHOBHTE MPAaBIIIBHYIO TIOCIEI0BATEIEHOCTD ITAIIOB MIPOLIECCa SIISPHOTO CHHTE3A:
5. OO6pa3oBaHue renmsl.

6. CoenuHeHne IByX aTOMOB BOAOPOAA.

7. BricBOOOXKIEHNE DHEPTUML.

8. dopMupoBaHHUE HOBOM MaTepuHu.

IIpaBunbHas nocnenoBaTeNbHOCTh: 2 -4 — 1 — 3

Bormpoc Ne8

YcraHOBHTE PAaBHIIBHYIO ITOCIIEI0BATEIFHOCTD IIAroB IIPH MPOBEICHUN SKCIEPHMEHTA IT0 HHTEP(HEPESHITNH CBETA:
5. Habmonenue u perucrpanus HHTEpHEpEeHINOHHON KapTHHBL

6. YcraHOBKA MCTOYHHMKA KOI'€PEHTHOTO CBETA.

7. YcraHOBKa dKpaHa Uil HaOOAEeHHsT HHTeP(EpEHIINH.

8. PerynupoBanue paccTosHHA MEXIYy UCTOYHHKOM CBETa U HKPAHOM.

IIpaBuibHas oCHeA0BATENBHOCTD: 2 — 4 — 3 — 1
Bornpockl Ha ycTaHOBJIEHUE COOTBETCTBHS

Bonpoc Ne9

VY CTaHOBHTE COOTBETCTBHE MEXKIY (DPU3MUCCKUMH SBICHHAMH U X IPUMEHCHUEM B TEXHHKE:
DuznyecKoe SBICHHUE IIpumeHeHne B TEXHUKE

a) ®orordpdexr 1) Conneunsle Gatapeu

b) Snepusiit cunte3 2) Jlaszepbl

¢) Maruutsoe nozie 3) Kommacel

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

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

¢)—3)

d—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXY (PU3NUECKUMU SABIECHHSIMH B ONTUKE U UX OMHCAHUEM:
Ddusnyeckoe ABIEHHE Onucanne

a) dudpaxmus 1) PaznoxeHue cBera Ha CIEKTpPAIbHBIC [IBETA

b) IIpenomnenue 2) N3rubanue CBETOBBIX BOJH IPU MPOXOXKICHUU depe3 Mperpamy
c¢) ducnepcus 3) V3meHeHue HamlpaBleHUs CBETa NPU TEepPeXoje U3 OTHOW cpelsl B APYTYIO

d) Natepdepenums  4) IlepekpriTHe CBETOBBIX BOJH, IMPUBOISIICE K YCHICHHIO HIIH OCITAa0JICHUIO HHTEHCHBHOCTH CBETa
IIpaBunbHOE COOTBETCTBUE:
a) —?2)




b) — 3)
c)— 1)
d)—4)

6.4. MeTroaquueckue MaTepHuaJibl, ONpee/solye Npoue1ypbl OlleHHBaHHA

Metoanka OleHKH J1a00paTOPHBIX paboT

CTyIeHT MO/DKSH BBIOIHUTD M 3aIlUTUTH BCE JTa00paTOPHBIC PA0OTHI, IPEIyCMOTPEHHBIC IPOrPAMMON TUCIIUILIHHBL.
JlabopaTopHasi paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEIILHBIX OTBETOB Ha HE MeHee 85% BCeX KOHTPOJIBHBIX
BOIPOCOB, IIPUBEICHHBIX B KOHIIE KaX/I01 paboThl B 1aOOPaTOPHOM MPAKTHKYME, & TAK)KE BBIMOJHEHHS TECTOBBIX 3aJaHHI 10 TeMe
paboThI Ha YCMOTPEHHUE TIPETIOIaBaTeNeH.

MeTtoauka 3a4yeTa 1o JUCIHUILINHE
3ayer 1o JAUCIHUIIIIMHC BBICTABIIACTCS IO pE3yIbTaTaM CHCTEMATHYCCKOM pa60T1)1 CTYACHTA B TCUCHUC CEMECTpPaA.

MerToauKa OLIEHKH 3K3aMeHa M0 JUCHUIINHE

Teoperndeckast yacTh 3K3aMeHa 110 JUCIUILIMHE TPEICTABIACT cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOHICHHOT0 MaTepHaa -
TEPMUHBI, OIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHueckoi yacTu 0Oydaromuiics, U KaKA0ro 3a1aHus, (GopMyIHpyeT NPaBUIIBHEBIE C €70 TOYKH 3PEHUS] OTBETHL.
3a7aHie CUNTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3afaHue
CUYHUTAETCSl HEBBITIOJIHEHHBIM.

IIpakTHyeckas 4acTh 9K3aMEHa 110 JUCLUIUIMHE NIPEJCTABIAET 3a1a4l, HAIPABJIEHHbIE HA BBIABICHHE BO3MOXXHOCTU IPAKTUYECKOTO
HNPUMEHEHUS! KOHKPETHOTO TEOPETHUECKOTO paszena.

OK3aMEeH BBICTABIISIETCS C YUETOM PE3YIbTATOB BBIIIOIHEHUS TEOPETHUECKON U MTPAKTHYECKOH 4acTell B COOTBETCTBUH C
MPUBECHHBIMH HIDKE TPEOOBAHUAMHI.

5 (oTaM4HO) >85 Bce 3aanust BBINOIHEHB! B COOTBETCTBUH C TPEOOBaHUAMH, B IOJHOM 0ObeMe U 0e3 OIIHOOK.

4 (xoporo) 75+84 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBaHMAMH, B 00BEME JOCTATOYHOM IS 0OIIEro
(hyHKIIMOHUPOBAHMS CHCTEMBI HJIH BBITIOJTHEHO JBA 33/IaHUS B COOTBETCTBHU C TPEOOBAHMSAMH, B IIOJIHOM 00BeMe 1 O3 OmHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrinonneHo He MeHee ABYX 3aJaHUil B COOTBETCTBUU C TPeOOBaHUSIMH, B 00BEMe
JOCTaTOYHOM JUIs 00IIEero (QYHKIIMOHUPOBAHUS CHCTEMBI

2 (HeyIOBIETBOPUTEIHHO) <50 BrimonHeHO MeHee BYX 3aIaHUH B COOTBETCTBHH C TPEOOBaHWAMH, B 00beMe

JOCTaTOYHOM JUI 00IIeTO (DYHKIIHOHHPOBAHUS CUCTEMBI
HToroselii 0ant 3a 5k3aMeH BBICTABIISETCS 1O OLEHKE XyAllel yacTi. B CIOpHBIX cilydasx NpenojaaBaTellb BIPaBe 3a1aBaTh
YTOUHSIOIIUE BOIPOCHI U 1aBaTh JONOJHUTENbHbIE IPAKTHUECKUE 3aJaHUS.

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

7.1 Pexomenyemasi iuTeparypa

7.1.1. OcHoBHas iuTEpaTypa

ABTOpLI, COCTaBUTEIN 3armaBue I/I3Z[3.TCJ'IBCTBO, rona

JI1.1 | Tpodpumona Taucus Kypc ¢usuku: yaed. mocobue 11 HHKESHEp.-TEXH. CIeIl. By30B Mocksa: Axanemus, 2010
MBanoBHa

JI1.2 | Bukynos CtaHucnas du3mKa: 3a1a44 A1 CAMOCTOAT. PEILIEHUS IS CTyJE€HTOB BCEX CIIELL. Hosocubupck: HI'ABT,
Bukroposuy, 0u. ¥ 3204. hopM 00yueHHUS 2011

Tpeinkrna Enena
TpangueBHa

JI1.3 [CurnmoB Brnamucnas | Onruka. @usnka aToma: 1a00paTOPHEINA IPAKTHKYM IO (DH3HKE Hosocubupck: CI'YBT,
HBanoBuy, 2016

IIpoTononosa Huna
[TaBnoBHa

JI1.4 |Buxkynos C. B., ®dusmka: cCOOPHUK 3a71a4 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpsinkuna E. T.

JI1.5 | Hukutenko AHaTtonuii |JIabopaTopHBIN MPAKTHKYM IO MOJICKYJISAPHO# (pH3HKe: MPaKTHKyM Hosocubupck: CI'YBT,
I'eopruesuy, SIkoBieB 2019

Bragumup
Huxonaesuu,
CurumoB Bnanucnas
WBanosuy, TpeiHKHuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.6 |Hukurenko AHaToauii
T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
Curnmos Biagucinas
MBanoBuy, TpbeIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxaun Hukonaesuu

JlabopaTOpHBII IPAKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. Jlono/HUTeIbLHAS JIMTEpaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue W3znarenscTBO, TOI

JI2.1 | Opnos Tpanuit
BacunweBuu,
CunrokoB Muxaui

IlerpoBnu

JlabopaTOpHBIi MPaKTHKYM 1O (pr3nKe. IINEKTPUIECTBO, MATHETH3M

HoBocubupck: HTABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

Hasnauenue

O6opynoBaHue

JlaGoparopust ontuku U QUNKH
aToMa - ydeOHasl ayauTOpHs s

AynutopHas pnocka; Komruiekt ydeOHoit Mebenu; JlabopatopHsie ycraHOBKH: OmpejencHue
TJIaBHOTO (POKYCHOTO paccTOSHHSA JIMH3EL, OIpeneneHue MmoKa3aTels IPeOMIICHHS KUIKOCTEeH ¢

IIPOBEIECHUS 7mabOopaTOpHBIX | ToMoOIIBI0  pedpakromerpa A66Ge; OmnpeneneHue [UIMHBI BOJMHBI Jlazepa IIPH  MOMOIIH

3aHATHI IupakunoHHON pemerky; OnpeneneHre KOHIEHTPAIMM CaXapHbIX pPacTBOPOB C HOMOLIBIO
caxapumerpa, 2 mr.; OmnpeneneHne TeMmnepaTypbl packanéHHoro Tena; Vccienosanue
JIMHEWYaTOro CHEKTpa BOJOPOAA M ONPEEICHNS ITOCTOSHHON Pundepra

JlabopaTopus MEXaHUKU u | AyoutopHast Jnocka; Kommekr ydeOHOW wmeGenm; JlabGopaTopHble CTEHIBI: YHHBEpPCATBHBIN

JJIEKTPHUYECTBA - ydeOHas | CTeHI «3aKOHbI MOCTOSHHOTO ToKay, 6 mr.; JlabopaTopHas ycraHoBka: OmnpezneneHue

ayguTopust  JUIA  TPOBEICHHS | TOPU3OHTAIBHOM COCTaBISIOMIEH MarHWTHOro mnois 3emid, 4 mr. OnpeneneHHe YCKOpPEHHs

1a00paTOPHBIX 3AHATHI

CHITBI TSDKECTH To crioco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe KoJeco, 4 mr.;
Ompenenenue ckopoctd  3Byka;, OrmpeneneHHe OTHOWICHHS — TEIIOEMKOCTEH, 2  MIT.;
JlaGopaTopHoe o6opynoBanue: HaGop asiekTpoM3MepuTenabHbIX mpubopos, 2 1mr.; HaGop
000pYIOBaHUS ISl BEIYMCIICHHSI IOTPEIIHOCTEH U3MEPEHHIA, 6 IIT.

YuebHas ayAUTOpUS quis | AynuropHas nocka; KomrurekT ydeOHONM Mmebenn; MynpTumenuitHoe o0opymoBaHHE: IPOEKTOP
MIPOBEACHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTaruoHapHbIi), [TIK (mepeHocHOH)

JICKIMOHHOTO THIIA

[Tomemenune s | Kommnekr  ydeOno#t wmebenmm; I[IK — 10 mT., nogkiroueHHBIX K cetd  "HHTepHer" w
CaMOCTOSITENTLHON paboThI | 00ecreunBaOIIUX ~ JAOCTYIl B OJJEKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYIO — Cpeay
00yJaronuxcs YHUBepcHTETA.




