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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

2.2

JMCUUNINHBI U IPAKTUKH, JI1 KOTOPBIX OCBOECHHE JAHHOMN IMCHUIIUHBI (MOAYJIfA) HEOOXOAUMO KAK
npealiecTByOLIee:

2.2.1

Jletanu MalyuH U OCHOBBI KOHCTPYHPOBaHUS

222

OOmast >JIEKTPOTEXHUKA U DIICKTPOHHUKA

223

TGOpI/IH MCXaHHU3MOB U MalllMH

224

Texnuyeckas TEPMOJUHAMHUKA U TCIUIONIEpEaada

225

I'mnpomexanuka

2.2.6

CyI[OBI)Ie BCIIOMOT'aTCIbHBIC MCXAaHU3MBbI, CUCTCMBI 1 yCTpOﬁCTBa

227

IInaBaTenbpHas

2238

CyZ[OBBIe KOTCJIBHBIC U ITAaPpOIIPOU3BOIAIINEC YCTAHOBKHU

229

DnekTpoodopynoBaHHE CYIOB

2.2.10

Cy,[[OBbIC JABUI'aTCJIM BHYTPEHHEI'O CTOpaHUs

2.2.11

CynoBsie TypOOMAaIIHbI

2.2.12

Cy[[OBI)IC XOJIOAWJIBHBIC YCTAHOBKU U CUCTEMbI KOHAUIIMOHUPOBAHUS BO3AyXa

2.2.13

TexHOIOTrus TEXHHIECKOTO 06CJ'Iy)KI/IBaHI/I$I " pEMOHTA CY10B

2.2.14

OCHOBEI aBTOMAaTHKH U TCOPHUH YIIPABJICHUA TEXHUIYCCKUMHU CUCTEMAMU

2.2.15

OO6muil Kypc 6eCUIOTHBIX TPAHCTIOPTHBIX CUCTEM

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| - ¢usnveckre OCHOBBI MEXaHUKH;
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 / Kypc ATOT
Paznen | Pa3zgea 1. OcHOBBI MeXaHUKH
Jlex Kunemaruka /JIex/ 2 4 JI1.1 J11.4 0
Cp Kunematuka nocTynaTeabHOTO M BpalaTeabHOTO JBIKEHHS 2 12 JI1.4 0
MaTepUalIbHON TOYKH U TBeporo Tena. /Cp/
JIa6 OCHOBBI METOJIOB 00pabOTKH PE3yabTATOB U3MEPEHUHN (HU3NMISCKUX 2 2 JI1.4 JI1.6 0
BenmauH. OmnpeseneHne MIOTHOCTH Tell MPaBIIBHOM (opMel.  /J1ab/
Jlex Hunamuka /Jlex/ 2 6 JI1.1J11.4 0
JIa6 OnpeneneHne YCKOPEHUs CHIIBI TSHKECTH 0 crioco0y beccenst. 6 JI1.4 J11.6
OmnpeneneHue MOMEHTa HHEPIIMU MAaXOBOTO KoJleca THHAMHICCKUM
METOJIOM. M3ydeHrne OCHOBHOTO 3aKOHA JMHAMUKH BpaIaTeILHOTO
JIBIDKEHSI ¢ TTOMONIbIo MasiTHrka ObepOexka. /J1ab/
Cp JuHamuKa nocTynaTelbHOro IBHKeHHs Tej. OCHOBHBIE TEOPEMBI 1 2 12 JI1.4 0
3aKOHBI. J[MHaMKKa BpaIaTeIbHOTO JBHXKEHUSI TBepIoro tena. Paborta u
sHeprus B mexanuke. /Cp/
Jlex Mexanunueckue KoyiebaHus ¥ BOJIHBI /JIex/ 2 4 JI1.1 JI1.4 0
Cp T'apmonmnueckue konebanus. 3aTyxaromue koneoanus. ClioxeHue 12 JI1.4 JI1.6 0
konebanuii /Cp/
HKP Texymmuit korTposs /MKP/ 2 2 0
Paznen | Pa3zpest 2. OCHOBBI MOJIEKYJISIPHOM (pU3UKH
Jlex MornekymnsapHo-KuHeTHIecKas Teopus /JIex/ 2 4 JI1.1J11.4 0
Cp MonexynspHo-KUHeTHYecKast Teopust OCHOBHOE ypaBHEHUE 20 JI1.4 0
MOJIEKYISIPHO-KUHETUIECKOW TEOPHUU HICATLHOTO Ta3a. DIIEMEHTHI
cratucTHKH MakcBeiuia u bonbimana. /Cp/
Jlex OCHOBBI TEpMOJMHAMHKH /JIeK/ 2 6 JI1.1J11.4 0
JIab H3MepeHue UTHBI 3BYKOBOW BOJIHBI,CKOPOCTH 3BYKa H KOO PHIIHEHTA 2 4 JI1.4 JI1.5 0
ITyaccona mo ($ha3oBbIM cooTHOMIEHUSAM. OTpe/ieicHHe OTHONICHUS
VIENBHBIX TETIOEMKOCTEH BO3/TyXa, U3MEPEHHBIX MPU MOCTOSHHOM
JaBJICHUU U IOCTOSIHHOM 00BbeMe Metonom Kiemana u Jlezopma /J1a6/
Cp OCHOBBI TEPMOAMHAMUKHI. AHAIU3 MIEPBOrO M BTOPOTO Hayas 2 20 1.4 0
TepMoarHaMuKu. TeruroBbie MmammHs! /Cp/
HKP Texymmit korTposs /MKP/ 2 4 0
Paznen | Pa3zgen 3. DiekTpoMarHeTusm
Jlex Dnektpocraruka /Jlex/ 2 JI1.1J11.4 0
JIab HccnenoBanue 31eKTpOCTaTUUYECKOTO 1outst. OnpeneneHne eMKOCTH 2 2 JI1.4J12.1 0
KOHJICHCATOPOB METOZIOM OAJITMCTUYECKOTO TambBaHoMeTpa /J1ad/
Cp Onexrpocrarudeckoe nose. HanpsxenHocts u noreHnuan. [punnun 2 20 J1.4 0
cynepno3uuuu. [Ipumenenue treopemsl ['aycca i pacuera
ANEKTPUYECKHX MOJIEH. DINEKTPOSMKOCTh YETUHEHHOTO POBOTHHUKA H
IJIOCKOTO KOHJIEHCAaTOopa. DHEPT sl AJIeKTpocTaTuaeckoro mos /Cp/
Jlex OnexrponuHamuka /JIex/ 4 J1.1J11.4 0
JIa6 M3mepenune cOpOTUBIICHUS U OTIPEIETICHHIE YEIBHOTO COMPOTHUBICHUS 2 JI1.4J12.1 0
npoBoxHuKa. /J1ab/
Cp Onexrpoauaamuka. [locrostaubnii Tok. 3akoHbl OMa. K.IT.J[. nctounnka 3 8 1.4 0
noctostnaoro Toka /Cp/
Jlex MarnutocTatuka. MarHuTHas HHIyKIus /JIex/ 6 JI1.1J11.4 0
Cp Marnurocraruka. MarautHoe nose. 3akoHbl Amrepa, buo — CaBapa — 6 JI1.4 0
Jlanutaca u monHoro Toka. Cuna Jlopenna. /[Bukenue 3apskKeHHbBIX
4acTuI] B MarHuTHOM tofie /Cp/
JIab OmnpeneneHue ropU30HTAIBHON COCTaBIISIONICH MATHUTHOTO TIOJIS 3 2 1.4 0
3emin. /JIab/
Cp MarnutHas uaaykuus. Teopus Makcgena. SIBjieHHe 2JIeKTpOMarHUTHON 3 6 JI1.4 0
nHaykiud. CaMOMHIYKIHS. HIYKTUBHOCTD. DKCTPATOKH 3aMbIKAHUS
pa3MBIKaHuUs dJIEKTpHUecKoi 1enu. KonebarenbHbIi KOHTYD.
OnexkrpoMaruutHeie konedanus /Cp/
UKP Tekymmit koutpons /UKP/ 3 2 JI1.4 0
Pasmen | Pazmen 4. Onruka
Jlex ®dusnyeckas ontuka /Jlex/ 3 6 JI1.1J11.4 0




Cp OCHOBHBIE 3aKOHBI FeOMeTpHuecKoil ontuku. MuTepdepenus u 3 10 1.4 0
mudpaxius cBeta. [Tomsipusanus ceeta /Cp/

JIa6 Onpenenenue riraBHOro (OKyCHOTO paccTosHUS JTUH3. OnpeencHue 3 6 JI1.2 J11.4 0
TToKa3aTeJIel IIPETIOMIICHHS JKUIKOCTEH C TOMOIIBIO pedpakToMeTpa
A66e. OmnpeneneHne ATUHBI BOJIHBI M3Iy4eHHUS Ja3epa Ipy MOMOIIN
TU(PaKIMOHHON perieTku. /J1ab/

Jlex KsanroBas onrtuxa /JIex/ 3 6 J1.1J11.4 0
Cp KBanTOBas onTHka 3aKOHBI TEIIOBOTO M3NydeHus u Goroaddexra /Cp/ 3 10 JI1.4 0
JIa6 OmnpeneneHue TeMnepaTypbl pacKaleHHOIo Teja ONTUYECKUM 3 2 JI1.2 J11.4 0
MetonoM. /J1ad/
HKP Texymmuit korTposs /MKP/ 3 2 JI1.4 0
Paznen | Paspen S. Atomuast u sinepHas pusuka
Jlex Crpoenue aroma /JIek/ 3 2 JI1.1 J11.4 0
Cp Crpoenue atoma KBaHTOBas prpo/ia CBETa U BOJIHOBbIE CBOMCTBA 3 10 JI1.4 0

qactur /Cp/

J1ab I'pamyupoBka MOHOXpOMATOpA IO CIIEKTPY UCITYCKAHUS aTOMOB PTYTH. 3 2 JI1.4 JI1.5 0
HccnenoBanue CIEKTPOB UCITYCKAHUS BOJOPOMA U OMPEACICHIE
noctostnHoM Punoepra /J1a6/

Jlex Snepuas ¢pusuka /Jex/ 3 4 JI1.1J11.4 0
Cp SnepHas ¢pusnka 3aKOH PaaMOaKTHBHOTO pacnazaa. SaepHbie 3 10 JI1.4 JI1.5 0
peaxmm /Cp/
HKP Texymmit korTposs /MKP/ 3 2 JI1.1 J11.3 0
1.4

5. COJEPJKAHME JUCLHUIIIMHBI (MOAY.JIST)

Pa3nen 1. OCHOBBI MEXaHUKH

Tema 1.1. Kunemaruka

OnemeHThl KUHEMaTHKU. Mozenu B Mmexanuke. Cuctema orcueta. IlocTynarenbsHoe ABHKEHUE TBEPAOTO Tena. TpaekTopus, AI1Ha
IIyTH, BEKTOp nepemenieHus. CKOpocTh U yCKOpEHHE TOUKH KaK IPOU3BOHBIE paJinyca-BeKTopa 1o BpeMeHu. HopmanbsHoe u
TaHTeHIHaJdbHOe ycKopeHus. Knaccubuxanus BUIOB ABUKEHHUS.

Tema 1.2. lunamuka

Tpu 3axona nuHamuku Herotona. IToHATHS Macchl U cuilbl. Buibl cuil B MEXaHHKE: TPEHUsS, yIPYTOCTH U TAroTeHUs. MMiynbe Tena.
Wmmynsc cunbl. BHelHUe U BHYTpeHHHE CUIIBI. 3aKOH COXPaHEHUS UMITy/Ibca MEeXaHW4ecKoi cucteMsl. LieHTp macc (ueHTp
UHEPLUH) MEXaHHUYECKOM CHCTEMBI U 3aKOH €T0 ABMKEHHS.

PaboTa moCTOsIHHOM 1 TIepeMeHHOH CHITEL. BripakeHne paboTHI CHITEI Yepe3 KpUBOJIMHEHHBIH HHTErpal. MOIIHOCTh. DHEePriust Kak
YHHUBEpCAIbHAS Mepa Pa3INYHBIX (JOPM ABIKEHHS U B3anMoecTBrsA. KuHeTHueckas SHeprus MeXaHHIeCKOH CHCTEMBI. 3aKOH
COXpaHEHHsI MEXaHHYECKOH SHEPTHHU U €T0 CBA3b C OJHOPOJHOCTBIO BpEMEHH. Y Iap aOCOIIOTHO YIIPYIUX U HEYIPYTHUX Tel.
MoOMEHT HHepLUH TBEPAOTO TeNa OTHOCUTENbHO ocu. [IpuMepsl ero Berancienus. Teopema IlIteitnepa. MomeHT cuibl. OCHOBHOE
YpaBHEHUE JUHAMUKU BPaIaTEIbHOIO IBUKEHUS TBEPJIOTO TeJIa OTHOCUTENBHO HEIIOABUKHON OCH. 3aKOH COXPAHEHHsI MOMEHTA
UMILYJIbCA U €T0 CBSI3b C U30TPOIHOCTBIO IPOCTPAHCTBA.

3akoH BceMHUpHOTo TsroreHus. [loTeHuanbpHas SHeprus MaTepruaIbHON TOUKU BO BHEIITHEM CHUJIOBOM IIOJIE U €€ CBSI3b C CUIIOH,
JIefcTByIOIIEN Ha MaTEPUAIbHYIO TOUKY. 3aKOH COXPaHEHUS! MEXAaHUYECKOM SHEPIUU U €r0 CBA3b C OJHOPOIHOCTBIO BPEMEHH.
JlaBnenue B )kUIKOCTH U ra3e. Enqunuis! uamepenus nasinenus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHOM KUIKOCTH.
YpaBHeHMe Hepa3pbIBHOCTU. Y paBHeHUE bepHyun u cieactBus U3 Hero. TeueHue BsA3kol xuakoctu. @opmynsl HeroToHa 1
Croxkca. Koa(huuueHT BSI3KOCTH U METOMBI €T0 OTPEAEIICHHUSL.

Tema 1.3. MexaHmdueckne KoieOaHHUS 1 BOTHBI

I'apmonndeckue koae6aHus U UX XapakTepucTUKH. JJuddepeHnnansHoe ypaBHEHHE TapMOHUUECKHUX Konebanuii. [IpyXuHHBIH,
(u3MUecKHil 1 MaTeMaTHYECKUil MassTHUKH. DHEPrus TapMOHUUECKUX Kosiebanui. ClioyKeHre rapMOHHYECKUX KOJIeOaHUH 0JTHOTO
HaInpaBJIeHUs] U OJJMHAKOBOM 4acToThl. buenue.

Cro)xeHHs B3aUMHO NEPICHINKYIIPHBIX Koebanuit. @urypst JInccaxy. 3aTyxaronme 1 BIHYKIeHHbIE KoeOanus. PesonaHc.
Bonnossle nporeccbl. Mexanu3m 00pa3oBaHus MEXaHHUECKUX BOJH B YIpyroit cpeze. [lpononpHble U IONEpEeYHbIE BOTHEI.
VpaBHeHMe m10cKoil 6eryiei BonHsbl. [lIiHA BOJIHBI X BOJIHOBOE YHUCIIO.

Pa3nmen 2. OCHOBBI MONEKYISIPHOH (DU3HKH

Tema 2.1. MonekynspHO-KHHETHYECKas TEOPUS

OnbITHBIE 3aKOHBI UICANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHenue MKT uaeanbHbIX razos.
CpenHss KHHETHIeCKasi SHEPrust MOJIEKyI. MoJIeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE aOCOIOTHON TeMIIepaTypHl.

OneMeHTHI cTaTucTU4ecKoi (pu3uku. 3akoH MakcBesa I/ pacipeieleHHs MOJIEKYIT H/ealbHOTO ra3a Mo CKOPOCTSIM.
bapomerpuueckast ¢popmyna. 3akon bonbiMana a1 pacnpeiesieHHs YacTHI] BO BHEITHEM NOTEHIMAIbHOM Hoiie. CpeHee 4ncio
CTOJIKHOBEHHI W CpeHSS JUTMHA CBOOOIHOTO TIpo0Oera MOJIeKyIl.

OmnsitHOe 0o6ocHOBaHKMe MKT. [Tucdy3us, TeInonpoBoAHOCTh U BHYTpeHHee TpeHue. 3akoHsl Puxa, dypre u HeroToHa.

Tewma 2.2. TepMoanHaMuKa

Baytpennsist sHeprus. Yucno creneHei cBOOOIB MOJIEKY. 3aKOH PaBHOMEPHOTO PACTIPEICICHHUS SHEPTHH 1O CTETICHSIM CBOOOIBI.
IepBoe Havano TepmoanHaMUKH. PaboTa ra3a mpu u3MeHeHHH ero 00beMa. TemIoeMKOCTs MaKpoCHCTeMBI. MossipHas




TETJIOEMKOCTh. 3aBUCHMOCTb TEIIOEMKOCTH HACAIBHOTO Ta3a OT BUAA Nporecca. [IpuMeHeHne nepBoro Hagaga TEPMOJIUHAMUKH K
usonporeccam. AnnabatHsli nponecc. YpasHenue [lyaccona.

Kpyrossie nporieccer. O6patumelie 1 HeoOpaTtumble Tporieccsl. L{ukr KapHo n ero k.I.a. i uaeansHoOro rasa. Bropoe Hagano
TepMoauHAMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHYECKOE TOJIIKOBAHHE.

Cuuibl 1 IOTEHIMATIbHAS DHEPT U MEXKMOJIEKYIISIPHOTO B3auMoJIeHcTBHs. DD (EKTHBHBIN TuamMmeTp MojeKyll. YpaBHeHue Bau-znep-
Baanbca. ®a3ossle nepexons! 1 u 2 pona. Kpurnueckoe cocrosiHue. Tpoiinas Touka. OCOOCHHOCTH TBEPJOTO M XKUIKOTO COCTOSHHI
BemecTBa. [loBepxHOCTHOE HaTsDKeHHE. CMaunBanue. KanmmispHbIe sSBICHNUS.

Paznen 3. DnexkrpoMarHeTusm

Tema 3.1. DnekrpocTaTuka

3akon Kynmona. Hanps>keHHOCTb M CHIIOBBIE JIMHIH HANPSHKEHHOCTH 3JIEKTPUYIECKOTo mois. [IpuHIun cynepno3nnmum
aJeKTpuUYecKux nose. Ilpumep pacuera HanpsyKEHHOCTH MOJs, cO37jaBaeMOi cUCTeMOH 3aps10B. [10TOK BeKTOpa Hallps>KEHHOCTH
anexTpuyeckoro nonsa. Teopema Octporpaackoro-Iaycca

PaboTa cuit 3IeKTPUYECKOTo MO MO TIepeMENIeHHIo 3apsiaa. LInpKymsmus BekTopa HanpspkeHHOCTH. [loTeHIManbHEIi XapakTep
3JIEKTPOCTATUUECKOT0 Mo, [ToTeHnuan 31eKTpU4ecKoro noist. DKBUIOTeHIHATbHbIE TTOBEPXHOCTU. CBA3b MOTEHNIHANA C
HAMpPSHKEHHOCTBIO MOJIS. DJIEKTPUUECKOe MOJIe B TUAIEeKTpUKaX. THIIbI AUAIEKTPUKOB. Buasl nonspusanuu. Bektop nonspusanuu.
ITpoBOOHMKH B 3JIEKTPOCTATHYECKOM IOJIE. DIIEKTPOEMKOCTH ITpoBOAHMKA. KoHAeHcaTOph! 1 uX Bkl DopMmyrna m10ckoro
KoHJeHcaTopa. CriocoObl cCoeTMHEHH KOHAEHCATOPOB B O6aTapero. DHEPrHs 31eKTpocTaTndeckoro noist. O0bpEMHAS IIIOTHOCTh
SHEpruHu.

Tewma 3.2. DnexTpoauHaMHKa

ITocTostHHBIN 3neKTpudecKkuil ToK. Bunel HocuTenei 3apsiia B pa3indHblx cpenax. Cuna Toka. Bexrop miorHoctu Toka. 9/1C
UCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MoaHoH nernu. COonpoTUBICHNE U IPOBOJUMOCTD MIPOBOIHUKOB, MX TeMIIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH P Pa3IMYHbIX BUAAX COETUHEHHH.

PaboTa 1 MOIITHOCTB AMIEeKTpHYecKOro Toka. 3akoH J[xoyna-Jlenna. [IpaBuna Kupxroga n npuMeHeHne UX K pacueTy
Pa3BETBIEHHBIX LIEHEH.

Tema 3.3 MarauTocTaTHKa

MaruuTHoe none. Maaykys MarHuTHOTO 1oiisi. CunoBble IMHAUKM MAarHUTHOTO T0JIsl, €r0 BUXPEBOI XxapakTep. 3akoH AMmepa 1
CHUJIBI, AEUCTBYIOLIEH HA MPOBOJHUK ¢ TOKOM. [IpaBuio neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokoM B
MarautHoM mode. [Ipusnun paboTs! anektpoasurarens. 3akoH buo-Casapa-Jlamnaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
roJiei (MpsSIMOTO U KPYroBOTO TOKOB).

Cuiibl B3aMMOJICHCTBHUS IapaJlIeIbHbBIX TOKOB. 3aKOHBI AMIiepa. [IBIKEHHE 3apsKEHHBIX YaCTHULl B MArHUTHOM nosie. Cuia
Jlopenna. Hupkymsuust Bektopa H u B. 3akoH nosHoro Toka. MarautHoe nosie cojieHou1a M Topouaa. [1oTok BekTopa MarHUTHOU
unaykuuu. Teopema 'aycca s nonst B. [loTtok Bektopa B yepes conenoun.

Tewma 3.4. MarautHas unaykuus. Teopust Makcsenna

Pabora 110 TIepeMeneHnIo MPOBOAHUKA U KOHTYPa C TOKOM B MarHUTHOM IT0JIe. DJEKTPOMAarHUTHAs HHAYKIWA. 3akoH DPapanes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus 3Hepruu. Ilpasuno Jlenmna. SIBnenune camonHaykiuu. HIyKTHBHOCTH KOHTYpa. DJ1C
CaMOMHIYKLMHK. B3auMuas nHayknus. MarauTHoe 1ose B BeliecTBe. THIIbl MarHETHKOB (Ana-, napa- u heppoMarHeTuKkm), ux
¢u3mueckas npupona. HamarHmdeHHOCTH. MarHuTHast IpoOHHIIaeMOCTh BemecTBa. OCHOBHEI Teopnu MakcBeiuia. Tok cMemeHus.
YpaBaenns Makcseia B HHTerpansHoit (opme.IlonsaTre o mepemenHOM Toke. OMHUYECKOE, peakKTUBHOE (EMKOCTHOE 1
UHIYKTHBHOE) ¥ MOJHOE COMPOTHUBJIECHHS IIeTTH TepeMEHHOro Toka. 3akoH OMa JUIsl LielH IepeMEeHHOr0 Toka. MOIITHOCTb,
BbIZIeTIsIEMAs] B LIEMH IIEPEMEHHOTO TOKA.

OneKkTpoMarHUTHBIC KoseOanus. ["apMOHIYECKHe, 3aTyXaloIIie 1 BEIHYKACHHbIEe KoaeOanus. [IoHsTHe 0 pe3oHaHce.
DOeKTpOMarHUTHBIC BOJHBI U UX cBoicTBa. [1Ikanma 3MeKTpOMarHUTHBIX BOJH.

Pa3nen 4. OnTuxa

Tema 4.1. @usnyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPHUYECKON ONTHKH. AOCOMIOTHBIN 1 OTHOCUTEBHBIN MoKa3aTenu npeiomieHus. x ¢puszndeckuil cMbIc.
SIBnenne nosHoOro BHyTpeHHEro otpaxeHus. CeroBozbl. Chepuueckue 3epkana. Popmyia sepkana. [locrpoenne nzobpaxeHnii.
Tonxkwue mua3b1. @opMyna muH3BL. [TocTpoeHne H300pakeHHH.

BounHOBas aneKTpOMarHUTHAs IPUPOAA cBeTa. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. Bpems u amiHa
KorepeHTHOCTH. [IpocTpaHcTBeHHAst KorepeHTHOCTb. VIHTepdepenius ceera. MeTtons! HabmoeHus nHTepdepeHiun ceera. Pacuer
uHTepdepernun B onbite FOHTa. IHTepdepeHnrs cBeTa B TOHKUX IUICHKaX. [10J10CH paBHOW TOJIIMHEI X PaBHOTO HAKJIOHA.
Kompua Hetotona. IIpuMenenne nHTEpEpeHIINN B HAyKe U TEXHHUKE.

Judpaxuus ceeta. [Tpunimn INolirenca-®penens. Metoz 308 @penens. Judpakuus Openens Ha KpyriioM OTBEPCTHH U TUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bynbsda-bparra. Pentrenorpadudeckoe nccienoBaHue CTpyKTypbI
Kkpuctawos. [ToHsTHe 0 Tomorpaduu.

Ionstpusanus ceera. EcTecTBEeHHBIN U MONAPU30BaHHEIN cBeT. 3akoH Maitoca. [Tonspuzanus cBeTa IpH OTPaKEHHH U
IpeIOMJIEHHH Ha TpaHHLE JBYX IU3IeKTPUKOB. 3akoH bprocrepa. JIBoitHoe mydenpenomiuenue. ITpusma Hukomst. ITonsponsast u
HOJISIPU3ALUOHHBIE IPU3MBI.

HckyccrBenHas ontudeckas aHmzoTponus. Dddexts! Keppa n @apanes. OnTudeckn akTHBHBIE BelecTBa. Jluciepcus cBeTa.
DneMeHTHI 2JIEKTPOHHON Teopuu nucnepcuu ceera. [lornomenue (abcopOuus) ceera. 3akon byrepa.

Tema 4.2. KBanroBast ontuka

TermnoBoe U3TydeHHE U €r0 XapaKTePUCTHKH. AOCOIOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonbimana.
Pacnpenenenue sHepruu B criekTpe abCOMIOTHO YepHOTO Tena. 3akoH cMenienus: Buna. @opmyna Penes-Jxunca.

SIsnenue horoaddexra. Buenrauii pororddhext u ero 3akonsl. @oToHBI. YpaBHEHHE DHHINTEHHA 7151 BHEITHETO (oTOdPdeKTa.
Macca u nmmyibce GoTona. [lapnenue ceera. Onpits! JIeOenena. Jlasepsl, mpuHINT NEHCTBUS, YCTPOHCTBO M IPUMEHEHHE.

Paznen 5. AtomHas u sigepHast puznka




Tema 5.1. Ctpoenue atoma

Monenu aromoB Tomricona n Pesepdopna. OMnupuueckne 3akOHOMEPHOCTH B CHIEKTPax UCITYCKaHMS U MTOTJIOIICHUSI aTOMOB.
®dopmyna Punbepra. Jluneddarsiii criekTp aroma Bojopoaa. OCHOBHBIC CEPUU CIIEKTPATBHBIX JTHHH.

Bouna JIyn ne bpoitnsa. OnbsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO Ayann3Ma CBOHCTB BemecTBa. COOTHOMICHUS
HeomnpeneneHHocTel [ eif3endepra kak nmposiBIeHHe KOPITYCKYIIPHO-BOJIHOBOTO yallu3Ma CBOCTB Marepuu. BonHoBas GyHKIuUS U
€€ CTaTUCTHUYECKUI cMbICH. YpaBHeHHe IlIpénunrepa aAmsl CTalMOHAPHBIX COCTOSTHUI.

Iocrynater bopa. BopoBckas Teopus aromMa BOIoposia ¥ BOIOPOJONOT0OHOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHKE.
Ksanrossle uncna. CrinH snextpona. CrnuHoBoe kBaHTOBOE uucio. [Tpunnun [Naymu. Pacipenenenue 31eKTPOHOB 1O COCTOSTHUSM.
Tema 5.2. SinepHas ¢pusnka

PerTrenoBckne cnekTpsl. 3akoH I'. Mosznu. [lormomenne, ClOHTaHHOE U BEIHY)KICHHOE n3TydeHue. [loaaTie 00 onTHyecknx
KBaHTOBBIX TeHEpaTopax (Iazepax). Pasmep, cocras u 3apsi aToMHOTo sapa. MaccoBoe u 3apsioBoe uncia. JleeKt Maccsl u
JHEprus cBA3HU sapa.B3anmoeiicTBie HyKJIOHOB U MOHATHE O CBOMCTBAxX M MPUPOJIE AAEpHbIX cril. Moaenu sapa. ParnoakTuBHOE
U3JIy4CHHUE U €T0 BU/IbL. 3aKOH PaJMOAaKTHBHOIO paciana. 3aKOHOMEPHOCTH U IIPOUCXOXKACHHE aib(a, OeTa - ¥ raMMa-u3ITydeHHs
aTOMHBIX sifiep.IIoHsTHE O SIAEPHBIX peaKUUsIX U UX OCHOBHBIX THIAX. MICKyCCTBEHHAs palMOaKTUBHOCTS. JlefieHHe TSHKENbIX sAep.
Lennas peakius genexus. [lonsartue o siuepHoit sHepreTuke. Peakius cuHTe3a aToMHBIX siaep. [Ipobiema ynpaBisieMbIx
TEPMOSJIEPHBIX PEaKIMil. DIIeMEHTapHbIe YacTUIIbL. VX kiaccudukarys.

6. POHJI ONEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BH/I0B OLICHOYHBIX CPEACTB

Brimonnenue u 3amuTa 1a00paTopHBIX padoT
BerinonHeHHe caMOCTOSTEIBHBIX PadoT

3auer

Ok3aMeH

6.2. TeMbI MUCbEMEHHBIX PadoT

He npexycmoTpeHo y4eOHBIM TIIAHOM

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

OIIK-2: CriocobeH mpuMeHSTh eCTeCTBeHHOHAYYHbIE M O0IICHHKEHEPHbIC 3HAHNS, aHATHTHYECKNIE METOIBI B ITPO(eCCHOHANBHOM
JeSATEAbHOCTU

2 cemecTp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

OObsicHUTE, TOUEMY ITPU JBI)KEHUH KOPa0iIsd BO3HUKAIOT Kosiebanus Kopiyca. Kakue BHelIHne U BHyTpeHHHE (paKTOpBI MOTYT
BIIMATH Ha aMIUIATYLY W 9aCTOTY 3THX KoJieOaHwmiA?

Otser:

Konebanus kopmyca Kopabist BOSHUKAIOT U3-32 BO3JEHCTBUS BHEITHUX CHJI, TAKUX KaK MOPCKHUE BOJIHBIL, BETEP U TEUEHHS.
BHyTpeHnHme (akTopsl, BKIOYas KOHCTPYKIMIO KOPITYCa, pacipeieieHHe Harpy3KH U paboTy MEXaHH3MOB, TAaK)Ke HIPAFOT POJIb.
BHemHMe cHITbI 3aCTaBISAIOT KOPabiIb K0JIe0aThCs B BEPTUKAIFHOM U TOPH30HTAIBHOM HAIIPABIECHHUAX, YTO CO3AaeT AUHAMUYCCKIE
Harpy3ku. AMIUIMTYZIa M 4acTOTa KojieOaHHid 3aBUCST OT pa3Mepa U GOpMbI KOpaldiisi, TITyOHHBI MOPS, TIOTOIHBIX YCIOBHM U
COCTOSIHUS BOJHOM MOBEPXHOCTH.

Bompoc Ne2

OOBsICHUTE, KaK OCYILECTBISIETCS YIPaBICHHE CYTHOM B YCIOBHSAX OIpaHMUYEHHON BUIMMOCTH. Kakne TeXHOIOTHMN ¥ HHCTPYMEHTBI
MPUMEHSIOTCS JUTs 00ecTIedeH s 0e30ITaCHOCTH TUTaBaHUs ?

Ortser:

VYpasiieHue CyJJHOM B YCIOBUSIX OTPaHUYEHHOH BUIMMOCTH TPEOYET UCIIONB30BaHUS CIICIMAIbHBIX HABUTALMOHHBIX
HUHCTPYMEHTOB U TEXHOJOTHH. Pajap mo3BossieT 0OHapy XUBaTh MPEISTCTBYS U APYrHe Cy/ia, 9X0JI0Thl 00ECIICUNBAIOT OIpe/ieIeHIe
riryOuHE! 1 penbeda nHa, a GPS-crcTeMbl Ipe1ocTaBIsIOT TOYHYIO HHYOPMAITHIO 0 MECTONONIOKEHAH. ABTOMAaTH3NPOBAHHEIC
CHCTEMBI yIIPaBICHHUS IOMOTAIOT MOAEPAKHUBATh Kypc U U30eraTh CTONIKHOBEHHUH. Bee 3Tu cpeacTBa MOBHIIAIOT 6€30IaCHOCTD
TUIABAaHUS] 1 MUHUMU3UPYIOT PUCKH aBapHHHBIX CHTYaIHH.

3aKpLITI)Ie BOIIPOCHI C OTHUM NPABUWJIBHBIM OTBETOM

Bompoc Ne3

Kakoii 3ak0H onuchIBaeT ABMXKEHUE Tella MO0/l BO3/ICWCTBUEM BHEIIHEH CHIIbI?
a) 3aKOH BCEMHPHOTO TSATOTECHUS

b) Bropoti 3akon HetoTona

c¢) Tpetuii 3axon HeroToHa

d) 3akoH coxpaHeHHs SHEPTUN

IIpaBuibHbIi 0TBET: b) Bropoii 3akon HeioToHa

Bompoc No4
Kaxkoit nmpubop ucnonas3yercs A U3MEPEHUs] CKOPOCTH 3BYKa B Boze?
a) ['maponokaTtop




b) Oxonot

¢) Conorpad

d) laTunk naBiaeHUs

IIpaBuibHbI 0TBET: a) ['HaporokaTop

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU MTPAaBUJIbHBIMU OTBECTaAMHU

Bonpoc Ne5

Kakwue ¢pakTopsl BIHAIOT Ha CTAOMIBHOCTB CyIHA Ha BoJie?
a) dopma kopmyca

b) Pacipenenenue rpy3os

¢) Bricota HagBoaHOTO 60OpTa

d) I'nybuna ocaaku

IIpaBuibHBIE OTBETHL: a, b, ¢, d

Bompoc Ne6

Kakue ycTpoiicTBa HCIOMB3YIOTCS U U3MEPEHUS TapaMeTPOB MOPCKOH cpeibl?
a) TepmomeTpsl

b) JaTuuku conénoctu

c) PJIIC

d) CniyTHUKOBBIE TIPUEMHUKH

IIpaBusbHBIE OTBETHL: @, b, ¢, d

Bomnpocs! Ha ycTaHOBIEHHE NOCIEN0BATEIBHOCTH
Bomnpoc Ne7

YcTaHOBHTE MPABHIIBHYIO ITOCIECOBATEIFHOCTD 3TAIIOB ABHKCHHS CY/THA B IITOPMOBBIX YCIOBHSX:
1. OrLeHKa MOTOIHBIX YCIOBHI.

2. IMpunatue Mep o obecrnedeHHI0 6€30MaCHOCTH AKHUIAXKA U Ipy3a.
3. YcTaHOBKa MapyCHOTO BOOPY)KCHHUSI MIIM BKIIIOUYEHHE JABUTaTEINICH.
4. HaGmonenue 3a n3MEHEHHSMH TOTOJIBI.

IIpaBunbHas nocnenoBaTenbHOCTh: 1 — 3 — 2 — 4

Bompoc Ne§

YcTaHOBHTE NTOCIEAOBATEIFHOCTE 3TAITOB IPOBEICHNS MAHEBPOB [UIS IIBAPTOBKH CYIHA:
1. Br160p MecTa CTOSIHKH.

2. IMoaroroBka 000pynOBaHHS U KOMAHJBL.

3. [Moaxon x mpuyaiy.

4. BeinonHeHne MBapTOBOYHBIX ONEPALUil.

IIpaBusibHas oCnEnOBaTENBHOCTD: | — 2 — 3 — 4

Bompockl Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

Y CTaHOBHTE COOTBETCTBHE MKy THITAMH BOJH M UX XapaKTePUCTHKAMHU:

Tun BoIHBI XapaKkTepucTHKa

a) [lonepeunsie 1) KoneGanus gactull neprneHANKYISIPHO HANPABIEHUIO PacpOCTpaHEHUs
b) IIpononsHble 2) Konebanus 4acTuIl BIOJb HANPABICHUS PacIpOCTPAHCHUS
¢) Crosrane 3) OGpa3yroTcs IpH HATOKEHUH BYX BCTPEYHBIX BOJIH

d) Yopyrue 4) TlepenatoT sHeprur0 0e3 MepeHoca BemecTBa

ITpaBuIIbHOE COOTBETCTBHE:!

a)— 1)

b) —2)

c) —3)

d)—4)

Bompoc NelQ

YcraHOBHTE COOTBETCTBHE MEX/TY (DU3MUESCKUMHU BETMUYMHAMH U UX €IUHUIIAMY U3MEpPEHUsT B MEXIyHapOIHOM cUcTeME eIMHUIL
(CH):

dusnueckas BeIUYUHA Enununa uzmepeHus

a) Cwia 1) HeroToH

b) Pabora 2) Ixoymanb

¢) MomHocTs 3) Barr

d) DOuHeprus 4) xoynb
I[MpaBuIIbHOE COOTBETCTBHE:
a)— 1)

b) —2)

¢) —3)




d)—4)
3 cemectp

OTKpBITBIE BOIPOCHI

Bonpoc Nel

OOBsicHUTE, KaK TOJIIPU3AIMA CBeTa IPUMEHSIETCS B CYJJOXOJCTBE, 0COOCHHO B YCJIOBUSX IIOXO0M BuauMoctH. Kaxue
MPEUMYINECTBA AaET MCIOIb30BAHUE MOIAPU3ALUOHHBIX (QUIBTPOB?

OTBeT:

HOHHpI/IBaHI/Iﬂ CBCTa I/ICHOJIL3yeTCH JJIs1 yMeHLI_HeHI/IH 6J'II/IKOB u yJIy‘IIlIeHI/IH BUIUMOCTHU B yCJ'IOBI/ISIX HpKOfI COHHe‘-IHOﬁ 3aCBCTKU UJIU
OTPaKEHHOTO CcBeTa OT BOJIBL. [10MApH3aTOPhI MPOIYCKAIOT CBET TOJIBKO OJHOTO HAIIPABJICHUS, OJOKUPYS OCTalIbHBIE, YTO CHUKAET
WHTCHCUBHOCTD OJIUKOB. ITO 0COOCHHO MOJIC3HO JIJI1 MOPSIKOB, MTO3BOJISIS BUJCTh 00BEKTHI HA TOPU3OHTE WJIH B BOJie Ooiee YETKO.
TTonsipu3aTopsl TaKKe TOMOTAIOT PAa3INUaTh BETA U KOHTPACTHOCTh O0BEKTOB, yITydIliasi 001ee BOCTIPUSATHE OKPYKaIOIIeH
00CTaHOBKH.

Bonpoc Ne2

OOBsicHUTE, KaK IPOUCXOINT JIETICHNE AAep ypaHa B sAepPHBIX peakTopax. Kakue Mepsl IpHHUMAOTCS I KOHTPOJIS IIEITHOH
peaximy ¥ MpeJoTBPALICHUS aBAPUMHBIX CUTYalui?

OrtserT:

Jlenenue spep ypaHa IPOUCXOANT ITyTEM 3aXBaTa HEHTPOHOB AAPaMH ypaHa-235, 4ToO MPUBOAMT K MX PacIICIUICHHIO Ha aBa Ooiee
NETKUX SApa U BEICBOOOXKICHUIO SHEPTUH. B pe3ynbraTe peakiuu TakKe BBIICNISIOTCS HOBbIC HEHTPOHBI, CHOCOOHBIE BBI3BATH
JanbHelee aeneHue. s KOHTPOIIS LEMHONW peaKklUy UCTIONb3YIOTCS YIIPABIAIOIINE CTEPKHHU, MOTNIONIAI0NINE H30BITOK
HEWTPOHOB, a TAKXKE CHCTEMBI OXJIAXKACHHS, TPEIOTBPALIAIOIINE IIeperpeB peakTopa. JJomoTHNTeIbHBIE Mephl 6€30ITaCHOCTH
BKJTFOYAOT Pe3ePBHBIC HCTOYHUKH MICKTPOIUTAHNS U 3aIIUTHBIC Oaphepsl JUIS CICP)KUBAHUS PaJHOaKTUBHBIX BEIIECTB.

3aKpLITLIe BOITPOCHI C OAHUM IIPaBUJIBHBIM OTBETOM

Bompoc Ne3

Kakoii Tun u3nydeHus oopa3yercs pu aHHUTHISIIUH Taphl 3JEKTPOH-TI03UTPOH?
a) Anbda-usnydeHne

b) bera-u3nyuenne

¢) NamMma-uznydenue

d) UudpakpacHoe uziydeHne

[IpaBunbHENA OoTBET: ¢) ["aMMma-u3TydeHne

Bompoc Ned4

Kaxoit MeTos uconb3yeTcs ISt ONpeAeIeHIs CTPYKTYPhI KPHCTAIIOB?
a) Pertrenosckas mudpaxmms

b) DnexTpoHHAs MUKPOCKOIIHS

¢) Macc-crniekrpomeTpus

d) Kanopumerpus

IIpaBunbHbIA OTBET: a) PeHTreHOBCKAst AU paKiis

3aKpBITBIC BOITPOCHI C HECKOJIbKMMU MTPABUJIbHBIMU OTBECTAMHU

Bomnpoc Ne5

Kakne MeTobl HCHIONIB3YIOTCS JUIsl OOHAPYKEHHS PAIMOAKTUBHBIX HCTOYHHKOB?
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. BricBOOOXKIEHHE 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. PerymupoBanne paccTOSHHS MEXIYy HCTOYHHKOM CBETa U SKPAHOM.

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

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3NYECKIMU SBJICHUSIMH U HX IPUMCHECHHEM 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 MEXY (PU3NUECKIMU SIBICHHSIMH B ONTHKE U UX OMHCAHUECM:
Dusnveckoe sBIEHHE Onucanune

a) Tudpaxms 1) Pa3noxeHune cBera Ha CHEKTpajbHBIC I[BETA

b) IIpenomnenne 2) N3rubanne CBETOBBIX BOJH IPU NMPOXOXKICHUH 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)

OIIK-3: CriocoGeH mpoBOANTH M3MEPEHUSI ¥ HAOIIOAeHHS, 00pabaThIBaTh U MPEICTABISTH SKCIICPUMEHTAIBHbIC JaHHbIC

2 cemecTp

OTKpBITBIE BOIIPOCEHI

Bompoc Nel

OnummuTe Tporece H3MepeHHs Ko QUITEeHTa TPEHUS CKOIBKEHNS MEXIy ABYMS ITOBEPXHOCTAMH. Kakne mapaMeTpsl HEOOXOIIMO
KOHTPOJIPOBATh TP MPOBEACHUH 3KCIIEPIMEHTA?

OrtBer:

Jast u3Mepenust K03 QUINEHTA TPEHHS CKOIBKEHHS MEXK/Ty IBYMsI HOBEPXHOCTAMH OOBIYHO MCIOJIB3YETCSl METO]] HaKJIOHA
wrockocTi. OMH 13 00BEKTOB ITOMEIIAeTCsl Ha HAKIIOHHYIO INIOCKOCTB, 1 IIOCTETIEHHO YBETMUUBACTCS YOI HAKJIOHA 1O MOMEHTa
Hauaja cKoibxkeHus. KoaddurmeHT Tperns paccunTsIBaeTcsa Kak TaHTEHC yIJla HAKJIOHA. BaXkHO KOHTPOIMPOBATh YHCTOTY
HOBEPXHOCTEH, PaBHOMEPHOCTB IPUJIOKEHHS] Harpy3KH U OTCYTCTBHE BUOpaLUii.

Bomnpoc 2:

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

Ortser:

CKOpOCTh PacpOCTPaHEHHUS 3BYKOBBIX BOJIH B CPE/ie H3MEPSETCS C IOMOIIBI0 METOIOB, OCHOBAHHBIX HA PETUCTPAIH BPEMEHH
MPOXO0XKICHUS 3BYKOBOI BOJTHBI MEXKIy IBYMs TOUKaMH. MICIONB3yIOTCS yIbTPa3BYKOBBIC JATINKU MIM MUKPOGOHBL. BaxkHO
YUUTBIBATh TEMIIEPATYPY CPE/bl, BIAXXHOCTh M HAINYHE NPENSITCTBUN, KOTOPbIE MOTYT HMOBIHMATH HA PacpOCTPaHEHHE 3BYKa.

3aKpLITI)Ie BOIIPOCHI C OTHUM MIPABUJIBHBIM OTBETOM

Bompoc Ne3

Kakoii 3ak0H onuchIBaeT ABMXKEHUE Tella MO0l BO3/ICHCTBUEM BHEIIHEH CHIIbI?
a) 3aKOH BCEMHPHOTO TSTOTECHUS

b) Bropoii 3akon HeroToHa

c¢) Tperuii 3axon HeroToHa

d) 3akoH coxpaHeHUs SHEPTUN

IIpaBusbHbIii 0TBET: b) Bropoii 3akon HeioToHa




Bompoc Ned4

Kaxoit mprbop ucnonbiyeTcs Uit I3MEpeHHst CKOPOCTH 3ByKa B Boje?
a) l'maponokarop

b) Oxonot

¢) Conorpad

d) laTunk naBiueHus

IIpaBunbHEIi oTBeT: a) ['Maponokarop

3aKpBITBIe BOITPOCHI C HECKOJIbKMUMU MTPABUJIbHBIMU OTBECTAMHU

Bompoc Ne5

Kaxwue ¢pakTopsl BIUAIOT Ha CTaOMIBHOCTE CyIHA Ha BoJie?
a) ®opma kopiryca

b) Pacipenenenue rpy3os

¢) Bricora HanBogHOTO OGOpTa

d) I'mybuna ocaaku

IIpaBuibHBIE OTBETHL: @, b, ¢, d

Bompoc Ne6

Kaxkue npruOops! HCTIONIB3YIOTCS [UIS N3MEPEHHSI MAaTHUTHOTO TOJIS?
a) Kommac

b) MarautomeTp

c¢) NanpBanoMeTp

d) Karymika nHIyKTHBHOCTH

IIpaBusbHbIe OTBETHL: b, d

BOHpOCI)I Ha YCTAaHOBJICHUC MOCJICAOBATCIBHOCTH

Bompoc Ne7

VYcTaHOBHTE MPABHIIBHYIO ITOCIEOBATEIFHOCTD IIAroB IIPH MPOBEACHUN SKCIEPHMEHTA 110 U3MEPEHUIO CKOPOCTH 3BYKa B BO3/IyXe:
1. [MonkroueHre MUKPOPOHOB K PETHCTPUPYIOIIEMY YCTPOMCTBY.

2. W3mepenue BpeMeHHU MPOXOXKICHHS 3ByKa MEXIy MUKPO(GOHAMH.

3. Pacder ckopocTH 3Byka IO M3BECTHBIM PACCTOSIHUSIM U BPEMEHHU.

4. Hacrpoiika paccTosHHI MeXTy MHUKPO(OHAMH.

IIpaBunbHas nocnenoBaTenbHOCTh: 4 — 1 — 2 — 3

Bomnpoc Ne§

YcTaHOBHTE NOCIEAOBATEIFHOCTD IIIArOB IIPH HACTPOHKE JIA3ePHOTO AaNbHOMEpa IS H3MEPEHHUS PACCTOSHHUSA:
I. Hacrpoiika npueMHuKa cursana.

2. INoaxmouyeHre UCTOUYHNKA MUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

[IpaBuiibHas IOCTIENOBATENBHOCTD: 2 — 3 — 1 — 4
Bompock! Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKITYy GU3MUECKUMH SIBICHUSME U TIPUOOPAMHU, UCTIOIE3YEMBIMH JIJTSI UX U3YICHUS:
PusnyecKoe sBICHHUE IIpudop

a) OnekrpuvectBo 1) Ammnepmerp

b) Marrernsm 2) Komnac

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

a)—1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

Y CTaHOBHTE COOTBETCTBHE MEXIY (PU3MUCCKUMH BEIMYMHAMH U HX SAMHHUIAMU H3MepeHHsT B MexXTyHapOIHON CHCTEME eANHHMI
(CH):

®duznyeckas BeJIMYMHA Enununa uzmepeHus

a) Cwia 1) HeroToH

b) Pabora 2) Ixoynb

¢) MomHocTb 3) Barr

d) DOueprus 4) xoynb




IIpaBunbHOE COOTBETCTBUE:
a)— 1)

b) —2)

¢) —3)

d)—4)

3 cemectp

OTKpBITEIE BOIIPOCEHI

Bonpoc Nel

OO0BbsicHHUTE, KaK POUCXOIUT MPETIOMIIEHUE CBETa HAa TPaHUIIE ABYX CPEJ C pa3HBIMU MMOKa3aTesMu mpenomiieHus. Kakue gakropsr
BIIMSIIOT Ha YTOJI MPEIOMIICHUS?

OrtBeT:

IIpenoMiieHrE cBETa MMPOUCXOIUT, KOTIA CBET MEPEXOIUT U3 OJHOM CPEIBl B APYTYIO C pa3IMIHBIM ITOKa3aTeNIeM MTPETOMIICHUS.
Yron npenomiieHusI ONpeaeiseTcs] OTHOIEHHEM CHHYCOB YIIIOB MaJIeHHsI U MPeIOMIIeHHs, coraacHo 3akoHy Cremna-/lexapra. Ha
YroJI IPEJIOMIICHHS BIUSIOT MOKA3aTe I MPETOMIICHHsI 00EUX Cpejl, YroJl TaIcHHs CBETa U JTHHA BOJIHBI CBETA.

Bonpoc Ne2

OO0BbscHUTE, KaK POUCXOIUT HOTOAIPPEKT u Kakue (pakTophl BIUAIOT HA €r0 HHTEHCUBHOCTH. Kakue MaTepuaisl HauboJee
3((HEKTUBHO TEMOHCTPUPYIOT POTOIDDEKT?

Ortsert:

DoT03(h(heKT — 3TO SIBICHHUE, IPU KOTOPOM CBET BHIOMBAET NIEKTPOHBI I3 IOBEPXHOCTH MaTepuana. IHTeHCHBHOCTH (hoTodddexTa
3aBHCHUT OT YAaCTOTHI CBETA, €0 MHTCHCHBHOCTH ¥ CBOWCTB MaTepuaia. MaTtepuaibl ¢ HU3KOIT paboTol BBIX0/Ia 3JIEKTPOHA, TaKHe
KaK MIeTIOYHBIE METAIUTBI, Hanbosee 3PPEKTHBHO MPOSBISIOT POTOIHDEKT.

3aKprTbIe BOIIPOCHI ¢ OAHUM NPAaBUJIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoit nmpubop ucnonas3yercst A U3MEpEeHus JUIMHBI BOJIHBI CBEeTa?
a) Cnektpomerp

b) ®orometp

c) Uuarepdepomerp

d) Mukpockon

I[TpaBuitbHEIi 0TBeT: a) CHIEKTpOMETp

Bomnpoc Ne4

Kaxoii ameMeHT nepruoaAnYecKoil TaOIHIBI HMEeT HauOOoIbIIee KOJTHMISCTBO IPOTOHOB B sipe?
a) Ypan

b) Ilmyronnit

¢) Panuit

d) Kanmudopuuii

IIpaBuiIbHEIM OTBET: a) YpaH

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBETaMHU

Bonpoc Ne5

Kaxue MeTo/ibl MCIIONB3YIOTCS AJIst OOHAPYKEHHS PaJHOAKTHBHBIX HCTOYHUKOB?
a) 'amma-cnektpomeTpust

b) JleTekTopbI HOHU3UPYIOWIETO H3ITyICHUS

c¢) PerTrenodmyopecueHTHbII aHATH3

d) DrnekTpoHHass MUKPOCKOTHS

ITpaBuibHEIE OTBETHL: a, b

Bonpoc Ne6

Kaxwe mprOOopbI HCTIONB3YIOTCS TS HCCIICOBaHHS ONTHISCKUX CBOMCTB MaTepuanoB?
a) CnextpodoTomerp

b) Homspumerp

¢) Pedpakromerp

d) Kamubparop

IIpaBuibHBIE OTBETHL: @, b, C

BOHpOCBI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIbHOCTH

Bonpoc Ne7

YcTaHOBHTE MPAaBUIIBHYIO TIOCIEI0BATEIEHOCTD ITAIIOB MIPOLIECCa SISPHOTO CHHTE3A:
5. OO0pa3oBaHue renmsl.

6. CoenuHeHne IByX aTOMOB BOAOPOAA.

7. BricBOOOXKIEHNE DHEPTUML.




8. DopMHPOBaHHE HOBOII MaTepUH.
[IpaBuiibHas IOCTENOBATENBHOCTD: 2 — 4 — 1 — 3

Bonpoc Ne8

YcTaHoBHTe NPaBUIBHYIO NTOCIEI0BATENBHOCTD LIATOB MIPH MPOBEICHUH KCIIEPUMEHTa M0 MHTEPPEPEHIINHU CBETa:
5. Habnronenye u perucrpanys HHTEpQEpeHIUOHHON KapTHHBIL.

6. YcTaHOBKa UCTOYHHMKA KOTEPEHTHOTO CBETA.

7. YcraHOBKa 9KpaHa A7 HaOMIOAEHUs HHTep(hEPEeHITHH.

8. PerynupoBanue paccTOSHHS MEXIY HCTOUHMKOM CBETa M HKPAHOM.

ITpaBunbHas nocuenoBaTenbHOCTE: 2 — 4 — 3 — 1
Bomnpocs! Ha ycTaHOBIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3HUCCKIMU SIBJICHUSIMHU U HX IPUMCHCHHEM B TEXHHUKE:
duznveckoe sBICHHE [IpuMeHeHrEe B TEXHUKE

a) ®otord ekt 1) ConmHeunsle GaTapen

b) SAnepusiit cuate3 2) Jlazepst

¢) Marnutnoe none 3) Kommacer

d) DrekTpoMarHUTHAsS WHIYKIIHS 4) T'enepanus 3IEKTPOIHEPTHHI

IIpaBuIbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

YCcTaHOBHUTE COOTBETCTBHE MEXY (PU3MUECKIMH SIBICHHSIMH B ONITHKE M UX OMHMCAHUCM:
Dusndeckoe SBICHHE Omnucanne

a) dudpaxums 1) Pa3nokeHue cBeTa Ha CHEKTpaJIbHBIE LIBETA

b) IIpenomnenne 2) Nsrubanne CBETOBBIX BOJH IIPH MPOXOXKICHUH Yepe3 Mperpamy
¢) ducnepcus 3) 3MeHeHne HalpaBiIeHUS CBETA IIPH IIEPEXOME U3 OTHOW CPeasl B APYTYIO

d) Unrepdepenuuss 4) IlepekpriTue CBETOBBIX BOJIH, MPUBOISIIEE K YCHICHHIO MM OCIa0JIeHUI0 MHTEHCUBHOCTH CBETa
I[TpaBuIIbHOE COOTBETCTBHE:!

2) — 2)

b) — 3)

c)—1)

d)—4)

6.4. MeToaquueckue MaTepHuaJibl, ONpee/siolye Npoue1ypbl OlleHHBaHUA

Metoanka OLeHKH 9K3aMeHa 110 JUCLUIUINHE

Teoperndeckast 9acTh 3K3aMeHa M0 JUCIHUIIIMHE MIPEACTABIIET cO00I KOMITIIEKC BOIPOCOB HA YCBOEGHHE IIPOHAEHHOTO MaTepHrania -
TEpMHHBI, OTIPeIeNICHNUS, 3aKOHBL.

B pamMkax TeopeTHueckoil YacTn oOydaromuics, s Kax/10ro 3alaHust, OpMyIUpyeT MIPaBUIbHbIE C €70 TOYKH 3PCHUSI OTBETHI.
3aJaHue CUUTAETCS BBIIIOJIHEHHBIM B TOM CIIy4ae, €CIIM AaHbl BEPHBIE OTBETHI HA BOIIPOCHL. B IPOTHBHOM cilyuyae 3ajjaHue
CUUTACTCS HEBBIIOIHCHHBIM.

ITpakTUdeckas yacTh SK3aMeHa MO AUCLUILTIHE NPEJCTaBIsAET 3a/1a4H, HAlIPaBJIeHHbIE HA BBISIBICHUE BO3MOYKHOCTHU NTPAKTHUECKOTO
IIPUMEHEHUS] KOHKPETHOIO TEOPETUUECKOr0 pasiena.

DK3aMeH BBICTABIISICTCS C YIETOM PE3yIbTaTOB BHIIOIHCHUS TEOPETHUECKON U IIPAKTHIECKOH JacTeil B COOTBETCTBUH C
HNpPUBEJCHHBIMU HIKE TPEOOBAaHUAMH.

5 (OTIM4HO) >85 Bce 3amaHus BEITIOHEHB! B COOTBETCTBHH C TPEOOBAHUSAMHE, B IOJHOM 00beMe U 0e3 OommboK.

4 (xoporo) 75+84 Bce 3agaHust BBIMONHEHBI B COOTBETCTBHH C TPEOOBAHUSMHU, B 00BEME AOCTATOUHOM ISl OOILETO
(YHKIIMOHUPOBAHHMS CHCTEMBI HJIH BBITIOTHEHO J[BA 3aJIaHUSI B COOTBETCTBHU C TPEOOBAHUSAMH, B IIOJIHOM 00beMe U 0e3 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BeImonHeHO HEe MEeHee NBYX 3aJlaHUil B COOTBETCTBUU C TPEOOBaHHSAMH, B 00beMe
JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHUPOBAHUS CHCTEMBI

2 (HeyaOBJIETBOPUTEIHHO) <50 BrinonneHo MeHee ABYX 3aJaHUil B COOTBETCTBUU C TPeOOBaHHUSIMHU, B 00BEMeE

JOCTaTOYHOM JUIsl 00IIEro (QYHKIIMOHUPOBAHUS CHCTEMBI
HWToroBsrii 6ami 3a 3k3aMeH BEICTABIISIETCS 110 OIIEHKE Xy/IIeH 9acTh. B CIIOpHBIX ciydasx IpenoaaBaTenb BIPABE 3aaBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENIBHBIC IIPAKTUUECKUE 3aJaHUs.

MeroauKa OIEHKH 3a4eTa 110 JUCIUIUINHE

3adeT o AUCIMILUIMHE BBICTABIISACTCS 10 PE3yNbTaTaM CHCTEMAaTHIECKOH pabOTHI CTyAEHTA B TCUCHHE CEMECTpa.

MeTtoauka oLeHKH JJabOpaTOPHBIX PaboT

CTyIeHT 0IDKEH BBIOJIHUTD U 3aIlIUTHTh BCE JIA0OpaTOpHbIE pabOThL, MPELyCMOTPEHHBIE IIPOTPAMMO JIUCIUIIINHBEIL.
JlabopaTopHast paboTa CUMTAETCS 3alIUIIEHHON P YCIOBUH YIOBICTBOPUTEIBHBIX OTBETOB HAa HE MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IIPHBEACHHBIX B KOHIIE KaX0i1 paboTHI B 1JaOOPaTOPHOM MPAKTUKyME, a TAK)KE BBIMOTHEHHS TECTOBBIX 3alaHUH 110 TeMe
paboThl HAa YCMOTpEHHE NPETo/iaBaTelneH.




7. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJIS)

7.1 Pexomengyemast 1ureparypa

7.1.1. OcHoBHas JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIU

3arnaBue W3nmarenscTBO, TOI

Tpodumona Tauncus
MBanoBHa

Kypc ¢usnku: yae6. mocodue 11 HH)KEHEp.-TeXH. CIEIl. By30B

Mocksa: Akagemust, 2010

JI1.2 | CurumoB Brnagucias
HNBanoBuy,
IIporononosa Huna

ITaBnoBHa

Ontuka. ®u3nka aToma: 1a00paTOPHBINA NPAKTUKYM 10 (PU3HKE

HoBocubupck: CI'YBT,
2016

JI1.3 [Buxkynos C. B.,
Curumos B. 1.,

Tpeiakuna E. T.

®dusnka: cCOOpHUK 3a7a4

Hosocubupck: CI'YBT,
2017

JI1.4 | C.B. Bukynos, B.1.
Curumos, E.T.
Tpsiakuna, A.C.

SIpocnaBuesa

®dwuznka: yued. mocobne

Hosocubupck: CI'YBT,
2017

JI1.5 | Huxkurenko AHaToaui
I'eopruesny, SxoBies
Buagumup
Huxomaesuy,
CurumoB Bnagucmas
WBanoBuy, TpeiHKUHA
Enena TpanuesHa,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JlaGopaTOpHBIi MPaKTHKYM IO MOJIEKYIISIPHOH (hM3UKe: IPAKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.6 |Hukurenko AHaToauit
I'eopruesuy, SkoBieB
Bnagumup
Huxonaesuu,
CurumoB Brnanucnas
WBanosuy, TpeiHKHuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxann HukomnaeBuu

JlabopaTOpHBII MPAKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. Jlono/HUTEIbHAS JIITEPATYpa

ABTOpBI, COCTaBUTEIN

3arnaBue W3narenscTBO, TOI

JI2.1 | Opnos Tpanuii
Bacunbesuu,
CuHIOKOB Muxaui

IleTpoBuu

JlaGopaTOpHBIi MPAaKTHKYM 10 (pr3nKe. DINEKTPUIECTBO, MATHETH3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

Jlabopatopusi onTUKH W (HUBKUKU
aToMa - ydeOHasl ayAuTOpHS s

AymutopHas pocka; Kowmrurekt ydeOHo# MmeOenm; JlaGopatopHsle ycraHOBKH: OmpenencHue
TJIaBHOTO (POKYCHOTO paccTOSHHA JHH3BL, OIpeneneHue Mmokas3aTels IPeIOMICHHS KHIKOCTEH ¢

MIPOBEICHUS nabopaTopHbIX | OMOLIbI0  pedpakTomerpa AOGOe; OmpeneneHue UIMHBL BOJNHBI Jlazepa MpU  [TOMOIIU

3aHATHH IudpakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX pacTBOPOB C HOMOIIBIO
caxapuMerpa, 2 mr.; OrmpeneneHne TeMIepatypsl packanéHHoro Tena; MccnenoBanue
JIMHEWYaToro CIeKTpa BOAOPOa M OMpeIeIeHus MOCTOsHHOM Punbepra

YuebHas AyAUTOPHSA i | AyautopHast ocka; Komrutekt yueGHON Mebenu; MynbTuMenniiHoe 00OpYHOBaHUE: MPOEKTOP

MPOBECHUS 3aHATHH | (CTalMOHApHBIN), S3KpaH (cranuonapHslii), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

JlabopaTopus MEXaHUKU u | AyoutopHast Jnocka; Kommuekr ydeOHOW wmeGenu; JlabGopaTopHble CTEHIBI: YHHBEpCATBHBIH

JJIEKTPUUYECTBA - y4yeOHas | cTeHI «3aKOHbI MOCTOSHHOrO ToKay, 6 mr.; JlabopaTopHas ycraHoBka: OmnpezneneHue

ayoguTopust  JUI1  HPOBEICHHS | TOPU3OHTAIBHOM COCTaBILSIOIICH MarHWTHOro mnois 3emid, 4 mr. OnpenencHHe YCKOpPEHHs

1a00paTOPHBIX 3aHATHI CHITBI TSDKECTH To crioco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe Kojieco, 4 mrT.;
Ompenenenne ckopoctd  3Byka; OrmpeneneHHe OTHOLICHMS — TEIIOEMKOCTEH, 2  IIT.;
JlaboparopHoe obopynoBanue: Habop siekTpomsMepuTeNbHBIX Ipubopos, 2 mrT.; Habop
000pYIOBaHMUS JUIS BEIYMCICHHS OTPEITHOCTEH M3MEPEHHH, 6 IIT.

Tlomemenne i | Kommekr  yae6not wmebemm; I[IK — 10 mT., mnogkimroueHHBIX K cetd  "HHTepHer" w
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