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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

I'mppomexanuka

222

JICTEU'II/I MalllruH 1 OCHOBBI KOHCTPYUPOBAHUSA

223

O6H_laﬂ QJICKTPOTCXHUKA U 3JICKTPOHHKA

224

Teopml MCXaHHN3MOB U MalllUH

225

Texuudeckas TepMOJAMHAMHUKa U TEIJIONepeaada

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

3. KOMIETEHIIUA OBYYAIOIMETI'OCs, ®OPMUPYEMBIE B PE3YJBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJYJIS)

OIIK-2: Cnioco0eH NpUMEHATH eCTeCTBEHHOHAYYHbIE U 00IeMHKeHePHbIe 3HAHMS, AHAJTUTHYECKUEe MeTOAbI B
Mpo(hecCHOHATBHOM 1eSITeIbHOCTH

OIIK-2.1: I/ICHOHLSyeT OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHbIX JUCHHUIIIINH, CBA3aHHBIC C HpO(l)CCCHOHaHLHOﬁ JACATCIBbHOCTBIO

| OIIK-3: CniocoGeH NpoBOIMTH U3MepPeHUs U HaOI100eHusl, 00padaThIBATH U NPEICTABJIATH IKCIIePUMEHTAJIbHbIE TaHHbIe

OIIK-3.1

: Mcrionmp3yeT OCHOBHBIE METOIBI M CPEJICTBA MIPOBEACHHS AKCIIEPUMEHTAIBHBIX UCCIIEIOBAHNH, CHCTEMBI CTaHJapTH3AINN
u cepTaduKanuu

B pe3ynbTaTe 0cBOEHHS TUCHUILTHHBI 00Y4AIOLIHIICA T0/KEH

3.1|3nars:

3.2 | YmeTh:

3.3 | Bragern:

4. CTPYKTYPA JUCIUIIJINHBI (MOAYJIS)
Bun HaumeHoBaHMe pa3fesioB H TeM /BHJI 3aHATHS/ Cemectp | Yacos | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Paspen 1. duznyeckne 0CHOBBI KJIACCHYECKOH MEXaHMKHU
Jlek Kunemaruxka /JIex/ 2 2 J1.1
IIp Kunemartuka noctynarenbHOTr0O ¥ BpalaTeIbHOTO JBHKCHUS 2 2 JIL.S
MaTepUaTbHON TOYKH U TBeporo Tena /I1p/




JIab JIP 1 OcHOBBI METOROB 00PabOTKH PE3yIIbTATOB H3MEPEHHUN (PU3NIECKUX 2 J1.7
BenmuuH. JIP 2 OnpeneneHue MIOTHOCTH TEN NPaBHIBHON
¢dbopmbl.  /JTab/
Cp Kunemaruka /Cp/ 10
Jlex Junamuka /JIex/ 4 JI1.1
Ip JlMHaMuKa nocTynaTeabHoro IBxeHus Ten. OCHOBHbBIE TEOPEMBI U 2 JI1.5
3aKOHBI. J[MHaMIKa BpamaTelbHOTO JBIXKEHUS TBepIoro Tena. Paborta u
sHeprus B mexanuke /I1p/
JIa6 JIP 3 Onpenenenre yCKOpeHUs CUIbI TsKecTu 1o criocody beccens. JIP 4 4 JI1.7
OmnpenencHre MOMEHTa HHEPIIMH MaXOBOTO KoJleca JHHAMHICCKUM
metogoM. JIP 5 M3ydeHne 0CHOBHOIO 3aKOHA AMHAMMKH BPALIATEIbHOIO
JBIDKEHHSI ¢ ToMoLIbio MasiTHuka ObepOeka /J1ab/
Cp Junamuxka /Cp/ 10
Jlex Mexanunueckue konebanus 1 BoJHbI /JIek/ 4 JI1.1
IIp I'apmonnueckue konebanus. 3aTyxaromue konedbanus. CroxeHue 2 J1.5
konebanuii /T1p/
Cp Mexanuueckue konebanus u BomHbl /Cp/ 10 J1.7
HKP 3amiura 1abopaTtopHbix padot /MKP/ 2 J1.4
Paznen | Pa3zmen 2. MoaekyisipHasi Gu3nka U TEpMOAUHAMHUKA
Jlex MornekynspHo-KuHeTHYecKas Teopus /JIex/ 4 JIT.1
IIp MonexynspHo-KHHeTHUecKas Teopusi. OCHOBHOE ypaBHEHUE 2 JI.5
MOJICKYJISIPHO-KHHETUYECKOH TEOPUH UICATBHOTO Ta3a. DJIEMCHTHI
craructuku Makcseruia u bonsimana /TIp/
J1ab JIP 6 Onpenenenue OTHOLIEHUS YAETbHBIX TEIJIOEMKOCTEHN BO3/1yXa, 2 JI1.6
HU3MEPEHHBIX IPH MOCTOSHHOM JABICHUHU U IIOCTOSIHHOM 00bheMe METOIOM
Knemana u Jlesopma /J1a6/
Cp MonekynsapHo-KiHHeTHYecKas Teopus /Cp/ 14
Jlex Tepmoannamuka /JIek/ 6 JI1.1
JIa6 JIP 7 VI3amepenue 1JIHbI 3BYKOBOM BOJIHBI,CKOPOCTH 3BYKa U 2 JI1.6
ko3 dunnenra [Tyaccona mo ¢pa3oBEIM cooTHOIIEHHAM. /J1ab/
IIp AHanu3 nepBoro ¥ BTOPOro Hayaj TEpMOJUHAMUKU. TeIIOBbIE 4 JI1.5
Marmussl /T1p/
Cp Tepmoaunamuxa /Cp/ 18 J1.2
HKP 3ammrta nabopaTopHbIX padot /MKP/ 2
Pazgen | Pa3zgen 3. DiekTpuvecTBO
Jlex Onexrpocraruka /Jlex/ 6 J1.1
JIab JIP 7 V3y4eHue 3MeKTpON3MEPHUTENBHBIX TpHOopoB. MccnenoBanne 4 J12.1
anexTpuyeckoro nos. JIP 8 OnpeneneHue eMKOCTH KOHICHCATOPOB
METOJIOM OaJITHCTHYECKOTO0 rajbBaHoMeTpa /J1a6/
IIp OnekrpocraTruyueckoe nosie. HanpsokenHocTh 1 noteHman. [puaiun 2 JIL.S
cynepmosuin. [Ipumenenne Teopemsl ["aycca s pacdera
anekTpuyeckux nonei /IIp/
Cp Onexrpocraruka /Cp/ 6 J12.1
Jlex OnextpoauHamuka /JIex/ 6 JI1.1
JIab JIP9 N3MepeHHe CONPOTUBIECHHS METOJJOM YPABHOBECIICHHOTO 2 J12.1
MocTuKa /J1a6/
Ip DIeKTPOEMKOCTh YeTUHEHHOTO POBOTHHUKA H INIOCKOTO KOHIEHCATOPA. 2 J1.5
OHeprust MeKTpocTarudeckoro noius. IloctosHub ToK. 3akoHbel OMa.
K.II.J. uctounnka noctossHHOTrO ToKa /IIp/
Cp Onexrpoaunamuxa /Cp/ 6 J1.2
HKP 3ammrta nabopaTopHbIX padot /MKP/ 2 1.4
Paszmen | Pa3pgen 4. DnekTpoMarneTusm
Jlex Marnutocraruka /Jlex/ 4 JI1.1
IIp MarnutHoe noie. 3akoHsl Amnepa, buo — Casapa — Jlamnaca v HoaHoro 2 JI1.5
toka. Cua Jlopenna. J[BrkeHne 3apsyKeHHBIX YaCTHUI] B MATHUTHOM
nonie /Tp/
Jla6 JIP 10 Omnpenenenrie ropu30HTAILHOM COCTABIISIONIEH MATHUTHOTO TIOJIS 2 JI2.1
3emmm /J1a6/
Cp Marsnurocratuxka /Cp/ 6




Jlex Marnutnasa unaykuus. Teopus MakcBesia A1 3JIEKTPOMAarHUTHOTO 3 6 JI1.1 0
noas /JIex/

IIp SIBneHue rneKTpoMarHuTHOM UHAYKIMH. CaMOWHIYKITHS. 3 2 JI1.5 0
HNHAYKTHBHOCTD. DKCTPATOKH 3aMBIKAHHS U Pa3MBIKAHUS dJICKTPUIECKOM
nenu KonebaTenbHslit KOHTYp. DneKTpoMarHuTHEIE KoneOanust /I1p/

Cp MarnutHas uanykuus. Teopus Makcsesuia 1151 3J1€KTpOMarHuTHOIO 3 6 J1.2 0
noJist /Cp/
HKP 3amniura JlabopatopHbix padot /MKP/ 3 2 J1.4 0
Paznen | Pa3zpen 5. OnTuka
Jlex Ouznueckas onrtuka /Jlex/ 3 10 J1.1 0
IIp OcCHOBHBIE 3aKOHBI T€OMETpHUECKOM onTHkH. HTepdepeHius u 3 4 JIL.S5 0
mudpaknus ceera. [onspusamus csera. /T1p/
Cp Omsnueckas ontuka /Cp/ 3 10 0
JIa6 JIP 11 Omnpenenenrie riaBHOTO GOKYCHOTO paccTosiHus JinH3. JIP 12 3 8 JI1.3 0

Omnpenenenue noka3aTenen MpeaoMIeHHUS KUIKOCTEH ¢ TTIOMOIIBIO

pedpakrometpa A66e. JIP 13 Onpenenenue IMHBI BOJTHBI U3Ty4EHHS
nasepa npu nomouu nudpakmuontoil pemerku. JIP 14 Onpenenenne
KOHIICHTPAIMH CaXapHBIX PACTBOPOB C MOMOIIBI0 caxapumerpa /J1ab/

Jlex KBanrosas onrtuxa /JIex/ 3 4 J1.1 0
JIa6 JIP 15 Ompenenennie TeMneparypbl paCKaJleHHOTO Tela ONTHYECKUM 3 2 JI1.3 0
MetonoMm /JIab/
IIp 3aKoHBI TEMIOBOTO M3MyueHus u Gpotordpdexta /Ilp/ 3 2 JI1.3 0
Cp Ksanrosas onrtuxa /Cp/ 3 12 J1.2 0
HKP 3ammrta nabopaTopHbIX padot /MKP/ 3 2 1.4 0
Paznen | Paspes 6. ATomHas U aaepHas Gpu3nka
Jlex Crpoenue aroma /JIex/ 3 2 JI1.1 0
Ip KBanToBas nmpupoa cBeTa 1 BOJTHOBEIE cBoMcTBa actull /I1p/ 3 2 J1.5 0
JIa6 JIP 16 I'pagynpoBka MOHOXpOMATOpA MO CIIEKTPY HCITYyCKaHHs aTOMOB 2 JI1.6 0

pryru. JIP 17 UccnenoBanue crieKTpoB UCIYCKaHKs BOJOPOAA U
omnpenesieHre mocTossHHON Punodepra /J1ab/

Cp Crpoenue atroma /Cp/ 3 6 0
Jlex SAnepuas ¢usuka /Jex/ 3 2 JI1.1 0
IIp 3aKkoH paJin0aKTUBHOIO pacmaa. Saepusie peakiuu /TIp/ 3 2 JI1.6 0
Cp SnepHas ¢pusuka /Cp/ 3 4 J1.6 0
UKP 3amura naboparopHsix padot /MKP/ 3 4 1.4 0

5. COJEPKAHUE JUCLHUIIIMHBI (MOAY.JIST)

Paznen 1. ®usuueckue OCHOBBI KIACCUUECKON MEXAHUKH

Tema 1.1. Kunematuka

OeMeHTH KHHEMaTHKH. Mojenn B Mexanuke. CucteMa orcdeta. [locTymaTensHoe ABIKEHHE TBEPAOTo Teda. TpaeKkTopus, AHHA
MyTH, BEKTOp mepeMenieHns. CKOpoCTh ¥ yCKOPEHUE TOUYKH KaK IIPOU3BOIHBIE PaJiyca-BeKTopa 1o BpeMeHu. HopmanbHOE U
TaHTeHIMaJbHOE ycKopeHus. Kiaccudukanus BUIOB JBIKEHHS.

Tema 1.2. lunamuka

Tpu 3akona muHamMuky HeroroHa. ITIOHATHS Macchl U CHIIBI. BHABI CHIT B MEXaHUKE: TPEHHUS, IPYTOCTH U TATOTEHH. VIMIyibe Tena.
Wmmynsce cunbl. BHeNIHNE 1 BHYTpeHHHE CHIIBI. 3aKOH COXPaHEHUS UMITy/IbCca MEXaHN4IecKo cucteMsl. LieHTp Macc (meHTp
MHEPLH) MEXaHUYECKOI CUCTEMBI U 3aKOH €r0 JBIKEHHUS.

PaboTa MOCTOSHHOM M IEpEMEHHOM CHITBL. BrIpaskeHHe paOoThI CHIIBI Yepe3 KPUBOIMHEHHBIN HHTErpan. MOIIHOCTh. DHEPTHsl Kak
YHUBEpCAIbHAS Mepa Pa3INYHBIX (JOPM ABIKEHHS M B3aNMoIeHcTBrs. KnHeTHueckas SHeprus MeXaHHIeCKOH CHCTEMBI. 3aKOH
COXpaHEeHHsI MEXaHMYECKON SHEPTHH U €T0 CBI3b C OHOPOJHOCTHIO BpeMeHH. Y 1ap aOCONIIOTHO YIPYTUX U HEYIIPYTUX Tedl.
MoMeHT UHepLUM TBEPAOTo Tena OTHOCUTENbHO ocH. [Ipumeps! ero Beruncnenus. Teopema Llteitnepa. MomeHT cuiibl. OCHOBHOE
ypaBHEHHE JTUHAMUKH BPAIIAaTeIFHOTO ABI)KEHHS TBEPJOTO TeJla OTHOCHTENIFHO HEIOABIKHOM OCH. 3aKOH COXpaHEHHs MOMEHTa
UMITYJIbCa U €70 CBA3b C M30TPOITHOCTHIO IIPOCTPAHCTBA.

3aKoH BceMUpPHOTO TAroteHus. [loTeHnManbpHas sHeprusi MaTepUalbHON TOUKHM BO BHEIIHEM CHJIOBOM I10JIE M €€ CBA3b C CHJIOH,
JiefcTByIONIEH Ha MaTEPUAIbHYIO TOUKY. 3aKOH COXPaHEHUS! MEXaHUYECKOM SHEPIUHU U €r0 CBA3b C OJHOPOIHOCTBIO BPEMEHH.
JlaBnenue B )kuIKOCTH U ra3e. Enqunuips! uamepenus nasinenus. 3akonsl [lackans u Apxumena. Teuenne uaeanbHOM )KUIKOCTH.
YpaBHeHMe Hepa3pbIBHOCTU. Y paBHeHue bepHyinu u cinencrsus us Hero. Tedenue Baskoi sxuakoctd. @opmyssl Hetorona u
Crokca. KoaddureHT BI3KOCTH U METOJBI €0 ONPEACICHHS.

Tema 1.3. Mexanndeckue KoJIeOaHUs ¥ BOJTHBI

I'apmonndeckue KoaeOaHus U UX XapakTepucTuky. JuddepeHnnansHoe ypaBHEHHE TapMOHHUECKHUX Konebaruii. [IpyXuHHBIH,
(uznyeckuit 1 MaTeMaTHYECKUI MAasSTHUKHA. DHEPrus TapMOHUYecKux KoneOaHuii. Clo)xeHre rapMOHHYECKUX KoJieOaHuil 01HOTO
HanpaBJIeHUsI U OJJMHAKOBOM yacToThl. buenue.

Cro)xeHHs B3aMMHO MTEPICHIUKYISIPHBIX Koebannit. @urypst JInccaxy. 3aTyxaronye 1 BIHYX/ICHHbBIE KoieOanus. PesonaHc.




BonHoBBIE mponiecchl. MexaHu3M 00pa30BaHUS MEXaHUYIECKUX BOJIH B yIpyroi cpeae. IIpomonsHbIe U MoepeyHble BOTHBL
YpaBHeHue 110ckoi Oeryiei BojaHbl. [JJinHa BOJHBI M BOJIHOBOE YHCIIO.

Pa3pmen 2. Monekynspras ¢pu3nka ¥ TepMOJHHAMHKA

Tema 2.1. MonekynsipHO-KHHETHYECKast TEOPHS

OnbITHBIE 3aKOHBI UACANBHBIX ra3oB. YpaBHeHue Knaneiipona-MenaeneeBa. OcHoBHoe ypaBHeHre MKT uaeanpHbIx rasos.
Cpensss KHHeTHIecKasi SHePTHst MOJIEKyI. MoJIeKyIsIpHO-KHHETHIECKOE TOJIKOBaHNE a0COIOTHOH TeMITepaTypHl.

DOneMeHTHI cTaTuCTU4ecKoi (pu3uku. 3akoH MakcBema I pacipeesIeHHs. MOJICKYIT H/IealbHOTO ra3a Mo CKOPOCTSIM.
bapomerpuueckas ¢popmyna. 3akon bonbimana a1 pacnpeienieHHs 4acTHI] BO BHEIIHEM NOTEHIMaIbHOM noiie. CpegHee 4ncio
CTOJIKHOBEHHI! M CpEeHAS JUTMHA CBOOOJHOTO MPOOEra MOJIEKYII.

OmsrtHOe 0o60ocHOBarMe MKT. [Tuddy3us, TeIIonpoBoAHOCTS U BHYTpeHHee TpeHue. 3akoHsl Puxa, dypre n HeioToHAa.

Tema 2.2. TepmoauHamuka

Bayrpennss sneprus. Uuncio creneHel cB000 b MOIEKyIl. 3aKOH PAaBHOMEPHOTO pactpe/ieIeHHs] SHEPIHH MO CTETICHSIM CBOOOBL.
[lepBoe Havano TepMoanHaMHUKH. PaboTa ra3a mpu u3MeHeHHH ero 00beMa. TemIoeMKOCTs MaKpoCcCHCTeMBl. MossipHas
TETJIOEMKOCTh. 3aBUCHMOCTb TEIIOEMKOCTH HACAIBHOTO Ta3a OT BUAA Iporecca. [IpuMeHeHne nepBoro Hagaga TEPMOJIUHAMUKH K
usonporeccam. AnnabatHbli ponecc. YpasHenue [lyaccona.

Kpyrossie nporieccer. O6paTtumelie 1 HeoOpaTtumble Tporiecesl. [{ukr KapHo n ero k.I.a. i uaeansHoro rasa. Bropoe Hagano
TepMoanHaMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHIECKOE TOJIIKOBAHHE.

Cuuibl ¥ MOTEHIUATIBHAS YHEPTHUs MEKMOJIEKYIIIPHOTO B3auMoAeHCcTBUs. D PEeKTUBHBINA AuaMeTp MoJeKyl. YpaBHeHue Ban-nep-
Baanbca. ®a3ossle nepexons! 1 1 2 pona. Kpurnueckoe cocrosiHue. Tpoiinas Touka. OCOOCHHOCTH TBEPJOTO M XKUIKOTO COCTOSHUI
BemecTBa. [loBepxHOCTHOE HaTsDKeHHE. CMadnBanue. KanmmispHbIe sSBICHNUS.

Paznen 3. DnexrpudecTBo

Tema 3.1. DnekrpocTaTuka

3akon Kynmona. Hanps’keHHOCTB M CHIIOBBIE JIMHUH HAPSHKEHHOCTH 3JIEKTPHYECKOTo 1Mois. [IpuHIu cyrepno3nnum
ajeKTpuyecKux nose. Ilpumep pacuera HanpsyKEHHOCTH MOJs, CO37aBaeMO cUCTEMOM 3aps10B. [10TOK BeKTOpa Hallps>KEHHOCTH
anexTpuyeckoro nonsa. Teopema Octporpaackoro-I'aycca

PaboTa cuit 3IeKTPUYECKOTo MO MO TIepeMEeNIeHHIo 3apsiaa. LInpKymsmnus BekTopa HanpspkeHHOCTH. [loTeHIanbHEIi XapakTep
3JIEKTPOCTATUUECKOT0 Mo, [ToTeHnnan 31eKTpU4ecKoro noist. DKBUIOTEHIHATbHbIE TTOBEPXHOCTU. CBA3b MOTEHNIHANA C
HAMpPSHKEHHOCTBIO MOJIS. DJIEKTPUUECKOe MOJIe B TUAIEeKTpUKaX. THIIbI AUAIEKTPUKOB. Buasl nonspusanuu. BekTop nonspusanuu.
ITpOBOTHHKH B JIEKTPOCTATHYECKOM TOJIE. DIEKTPOEMKOCTE ITpoBoHIKA. KoHeHcaTops! 1 ux Buabl. @opMyia mIockoro
KoHJeHcaTopa. CriocoObl CoeTMHEHH KOHAEHCATOPOB B O6aTapero. DHEPrHs 31eKTpocTaTndeckoro noist. O0bpEMHAS IIIOTHOCTh
SHEpruHu.

Tewma 3.2. DnexTpoauHaMHKa

ITocTostHHBIN 3neKTpudecKkuil ToK. Bunel HocuTenei 3apsina B pa3iuuHblx cpenax. Cuna Toka. Bekrop miotHoctu Toka. 9/1C
UCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MoaHoH nernu. COonpoTuBICHNE U IPOBOJUMOCTD IPOBOIHUKOB, MX TeMIIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH P Pa3IMYHbIX BUAAX COETUHEHHH.

PaGoTa 1 MOIITHOCTB AMTEKTpHUYECcKOTo ToKa. 3akoH J[xoynsa-Jlenna. [Ipasuna Kupxroga n npuMeHeHne UX K pacueTy
Pa3BETBIEHHBIX LIEHEH.

Paznen 4. DnexkrpoMarHeTusm

Tewma 4.1 Maraurocratuka

MarnutHoe nosne. Uaaykuus MarHUTHOTO 1ot CHIIOBBIE TIMHUK MarHUTHOTO TOJIS, €r0 BUXPEBOW XapakTep. 3akoH Ammepa Juis
CHWJIBL, AEUCTBYIOLIEH Ha MPOBOIHUK ¢ TOKOM. [IpaBuiio neBoit pyku. MarHuTHbIH MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokoM B
MarHuTHOM moJe. [IpuHimn paboTs! anekTpoasurarens. 3akoH bro-Casapa-Jlamaca u ero mpUMEHEHHE K pacueTy MarHUTHBIX
noseit (IpsIMOTO U KPYTOBOTO TOKOB).

CuJibl B3aMMOJICHCTBHUS TapaJUIeIbHBIX TOKOB. 3aKOHBI AMriepa. [IBIbKeHHe 3apsyKeHHBIX YaCTHLl B MAarHUTHOM nosie. Cuna
Jlopenna. upkymnsuus Bekropa H u B. 3akoH nosHoro Toka. MarHuTHoOe 1osie cojieHou 1a M Topouaa. [1oTok BeKTopa MarHUTHOM
unaykuuu. Teopema I'aycca ans nosiss B. Ilotok Bekropa B yepes conenounn.

Tema 4.2. MarautHas naaykiusa. Teopus MakcBenia A7t JIeKTPOMarHUTHOTO MO

PaboTa 1o nepeMenieHuIo NPOBOAHMKA U KOHTYpa ¢ TOKOM B MarHUTHOM MoJjie. DJIeKTpoMarHuTHas MHAYKIUs. 3akoH Papases U
€ro BBIBOJ] U3 3aKOHa coxpaHeHus sHepruu. [IpaBuno Jlenna. fBnenue camounaykumu. MHIykTHBHOCTH KOHTYpa. DJC
CaMOWHIYKIWU. B3anMHas HHIYKIHS.

MarnuTHOe 1oJie B BelecTBe. TUIlbl MarHeTUKOB (H1a-, mapa- 1 GeppoMarHeTHku), ux pusndeckas npupoaa. HamarHuueHHOCTD.
MarunutHas npoHuiaeMocTs Bemectsa. OcHoBbl Teopuu MakcBesuia. Tok cMelenus. YpaBHeHus: MakcBeia B MHTEIpalbHOM
bopwme.

IonsTre 0 MepeMeHHOM Toke. OMHUYECKOe, peaKTUBHOE (EMKOCTHOE U HHIYKTHBHOE) U ITOJTHOE COIMPOTUBICHUS LETIH IIEPEMEHHOTO
Toka. 3akoH OMa Juid ey NepeMEHHOT0 TOKa. MOIIHOCTh, BhlJiesieMast B LIENH EPEMEHHOTO TOKa.

OeKkTpoMarHUTHBIE KosleOanus. ["apMOHINYECKHe, 3aTyXaroIlie 1 BEIHYKACHHbIe KoieOanus. [loHsTHe 0 pe3oHaHce.
DNEeKTpOMarHuTHBIE BOJIHBI U UX cBoicTBa. [1Ikana 3eKTpOMarHuTHBIX BOJTH.

Paznen 5. Onrtuka

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI T€OMETPUUCCKOM ONTHKU. AOGCOMIOTHBIN U OTHOCUTEIIBHBIN ITOKa3aTeN! mpenoMiIeHus. 1x pusnueckuii cMBICI.
SIBneHue monHOro BHyTpeHHero orpakenus. CeeroBosl. Chepnueckue sepkana. Popmyna 3epkaina. [Tocrpoenne n3oopaxxeHu.
Tonkwue mua3bl. @opmyna muH3BL. [TocTpoeHne H300pakeHHH.

BonHoBas anekTpoMarHuTHas Ipupoja ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u anuHa
KorepeHTHOCTH. [IpocTpancTBeHHas korepeHTHOCTh. UHTepdepenuus cBeta. MeToap! HabmoaeHus nHTepdepeHuun ceeta. Pacuer




unTepepernun B onbite FOHra. MHTepdepeHnrs cBeTa B TOHKUX IIeHKaX. [1010CH paBHOW TONIKHEI U PaBHOTO HAKIOHA.
Konpua Hetotona. [IpumeHeHre nHTEp(EpeHIINU B HAyKe U TEXHUKE.

Judpaxius ceta. [puammn Nolirenca-®penens. Metox 300 @penens. Judpakuus Operens Ha KPyriioM OTBEPCTHH U JTUCKE.
Judpakiust Ha npocTpaHcTBeHHOI pemretke. @opmyna Bynbega-Bparra. Pertrenorpadudeckoe uccinegoBaHue CTpyKTyphI
kpuctamios. [Tonstue o ronorpaduu.

IMonsipuzanus cBeta. EcrecTBeHHBIN U NOISpU30BaHHbIN cBeT. 3akoH Mantoca. [lonsipuzanus cBeTa npu OTpaXeHUH U
MPEIOMJIEHUH Ha TPaHULIe ABYX AMAJIEKTPUKOB. 3akoH bproctepa. J[BoitHoe mydenpenomienue. [Ipuzma Hukons. [onspouast u
HOJAPHU3AIHOHHBIE IPU3MBIL.

HckyccTBeHHas ontudeckas anuzorponus. Dddextsl Keppa u @apanes. OnTuvecky akTHBHBIC BelecTBa. J(ucmepcus ceera.
DNeMEeHTHI JICKTPOHHON Teopuu nucriepcuu cBera. [lormomenue (abcopOius) ceeta. 3akon byrepa.

Tema 5.2. KBanroBas ontuka

TennoBoe U3IydeHHE U €ro XapaKTepUCTHKH. AOCOMIOTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbimana.
PacnipenienieHre HEpruy B CIieKTpe aOCOIFOTHO YEpHOTO Tea. 3akoH cMeleHns Buna. ®opmyna Penes-/xuHca.

SIenenue dpororddexra. BHemmHmit pororddext u ero 3akonsl. PoTOHBI. YpaBHeHHe DWHIITeHHA I BHENTHETO (poTod(hdexTa.
Macca u ummynsc ¢otoHa. JlaBnenue cBera. OnbiTel Jlebenena. Jlazeps!, mpuHINN JeUCTBUS, YCTPOIICTBO H NPUMEHEHHE.

Paznen 6. AToMHas U sinepHas GH3UKa

Tema 6.1. CtpoeHue aroma

Mopenu aromoB Tommicona u Pesepdopaa. OMmuprueckre 3aKOHOMEPHOCTH B CIIEKTPax UCITyCKAaHUS U MOTTIOIIEHHS aTOMOB.
dopmyna Pundepra. Jlunedarsiii criekTp aroma Bojopoaa. OCHOBHBIC CEPUU CIIEKTPATBHBIX JTHHHH.

Bomnna Jlyn ne Bpoitns. OnsiTHOE 000CHOBaHME KOPITYCKYIISIPHO-BOJIHOBOTO Tyalli3Ma CBOMCTB BemecTBa. COOTHOICHHUS
HeompeJeneHHocTel ['eiizeHOepra kak MposiBIeHHE KOPITYCKYIIPHO-BOJIHOBOTO Ayaln3Ma CBOiicTB MaTepuu. BomHoBas dyHKIus 1
€€ CTaTUCTUYECKHUM cMbIcil. YpaBHeHue LlIpéaunrepa i craiuOHapHBIX COCTOSHUM.

IMoctynarst bopa. BopoBckas Teopus aToma BOJOpOIa U BOJOPOAOIIOT00HOTO HOHA. ATOM BOZOPO/a B KBAHTOBOI MEXaHHUKE.
KsanToBble uncna. CiuH 3nekTpoHa. CnHOBOE KBaHTOBOE uncno. [Ipunnun ITaynu. Pacnpenenenue 31eKTPOHOB IO COCTOSHUSM.
Tema 6.2. SinepHas ¢puzuka

PentreHoBckue criekTpsl. 3akon I'. Mo3nu. [Tornomenne, ClIoHTaHHOE U BBIHY)KACHHOE n3imydeHue. [lonstue 06 onTuuecknx
KBaHTOBBIX TeHepaTopax (ITazepax). Pasmep, cocras u 3apsix aToMHOTO spa. MaccoBoe u 3apsioBoe uncia. JleeKkt Maccsl u
DHEPIUs CBSI3U SIpa.

B3aumoneiicTBie HYKJIOHOB U TIOHATHE O CBOIMCTBAaX U MPUPOJAE sIEPHBIX cuil. Moaenu sapa. PannoakTHBHOE U3IydeHUE U €T0
BHUJIBL. 3aKOH PaJHOaKTUBHOTO pacliafa. 3aKOHOMEPHOCTH U IIPOMCXOKACHHE anb(a, OeTa - 1 TaMMa-H3JIydeHUs] aTOMHBIX sep.
IlonsATHE O SINEPHBIX pEaKUUAX U UX OCHOBHBIX TUIAX. MICKycCTBEHHAs palnOAKTUBHOCTS. JleneHue Tsokenblx saep. Llennas
peaxuus genenus. [lonstue o sipepHoit sHepreTuke. Peakuys cuHTe3a aTOMHBIX siep. [IpobieMa ynpaBinsieMbIX TEpMOSIEPHBIX
peakuuii. DneMeHTapHble YacTULbL. VX kiaccuduxanys.

6. POHJI OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHI0OB OLICHOYHBIX CPEACTB

Brmonaenue 1 3amuTa 1a00paTopHBIX padoT
BelInonHeHHEe CaMOCTOSTENBHBIX PadoT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX padoT

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA

OIIK-2: Cocoben MNPUMCHATH CCTCCTBCHHOHAYYHBIC O6H1€I/IH)K€HepHBIC 3HaHHs, aHAJIMTUYCCKNUEC MCTOAbI B HpO(bCCCHOHaHLHOﬁ
JCATCIBHOCTHU

2 cemectp

OTKpBITBIE BOTIPOCHI

Bonpoc Nel

OOBsicHUTE, TOYEMY ITPU IBIKCHUU KOpaOIIs BOSHUKAIOT KojlebaHus kopiyca. Kakue BHEIIHIE 1 BHYTpEeHHHE (paKTOPBI MOTYT
BJIMATH HAa aMIUTUTYy H 9aCTOTY 3TUX KOJIeOaHUt?

Ortser:

Konebanus kopiyca Kopadiisi BOSHUKAIOT U3-3a BO3CHCTBUS BHEIIHUX CHJI, TAKMX KaK MOPCKHE BOJIHBI, BETEp M TCUCHHSL.
BHyTpeHHHE (akTophl, BKIIOYas KOHCTPYKIMIO KOPITYCa, pacipeieieHHe Harpy3KH U paboTy MEXaHU3MOB, TAK)KE HI'PAIOT POJIb.
BHentHne critel 3aCTaBISAIOT KOpalIlk K0IeOaThCs B BEPTHKAILHOM M TOPU30HTAIHHOM HAIPABICHUAX, YTO CO3/IaCT THHAMHYECKHE
Harpy3ku. AMIUIMTYZa M 9acTOTa KojieOaHMid 3aBUCST OT pa3Mepa U GOPMBI KOpaldisi, TITyOHHBI MOPSI, TIOTOIHBIX YCIOBHHA U
COCTOSIHHUS BOJHOM IMOBEPXHOCTH.

Bonpoc Ne2

OOBscHHUTE, KaK OCYILECTBIISIETCS YIIPaBIEHHE CYAHOM B YCIIOBUSIX OTPaHUYEHHON BUAUMOCTH. Kakue TeXHOJIOrHH 1 HHCTPYMEHTHI
HNPUMEHSIOTCS 1711 00ecTieueHust 6e3011acHOCTH IIaBaHus?

Ortser:

praBJIeHI/Ie CYAHOM B YCJIOBUSX OFpaHHHeHHOﬁ BHJUMOCTH Tpe6yeT HCIIOJBb30BaHUs CIICIIHMAJIbHBIX HABUTAaITMUOHHBIX
UHCTPYMEHTOB U TexHoJoruil. Pagap no3pomnser oOHapyKuBaTh NPENATCTBHA U APYTUE CYZa, IXOJIO0THI 00ECIIEUNBAIOT ONpeIeIeHue




riryOuHs! U penbeda nHa, a GPS-cucTeMbl Ipe1ocTaBIsIOT TOUHYIO HH()OPMAIHIO O MECTOMONOKEHUH. ABTOMaTU3UPOBAHHEIE
CHCTEMBI YIIPABJICHUS IOMOTAIOT MOJIEPKUBATh Kypc M M30eraTh CTOJIKHOBEHHUH. Bee 3TH cpesicTBa NOBBINIAIOT 0€301MacHOCTb
TUTABaHUS ¥ MUHUMHU3UPYIOT PUCKH aBAPUHHBIX CHTYAITHH.

3aKprTbIe BOIIPOCHI ¢ OAHUM PAaBUJIBHBIM OTBETOM

Bonpoc Ne3

Kakoii 3aK0H OIMCHIBAET ABIIKEHHUE TEA 0] BO3IEHCTBUEM BHEIIHEH CHIIBI?
a) 3aKOH BCEMHUPHOTO TATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperwuit 3akoH HetoToHa

d) 3akoH coxpaHeHHs YHEPTUU

IIpaBunbHbI 0TBET: b) Bropoii 3akon HeroToHa

Bomnpoc Ne4

Kaxoii mpubop ucnonb3yeTces Uit H3MEPEHHs CKOPOCTH 3ByKa B Bojie?
a) 'maponoxaTop

b) Oxonot

¢) Conorpad

d) Jaruuk naBieHus

[IpaBunbHEIN oTBET: a) ['HaponoKaTop

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBECTaMHU

Bompoc Ne5

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

b) Pacipenenenne rpy3os

¢) Bricora HagBogHOTO G0pTa

d) I'nybuna ocaaku

[IpaBuibHBIC OTBETHL: &, b, ¢, d

Bonpoc Ne6

Kakwue ycTpoiicTBa HCIIONB3YIOTCS ISl U3MEPEHUS ITapaMeTPOB MOPCKON cpebl?
a) TepMmomMeTpbI

b) datunku conénoctu

¢) PIIC

d) CniyTHHKOBBIE IPUEMHUKH

IIpaBuibHBIE OTBETHL: @, b, ¢, d

Bompocs! Ha ycTaHOBIIEHHE TOCIEA0BATEIEHOCTH
Bonpoc Ne7

YcraHOBHUTE MPaBWIBHYIO MTOCIIEIOBATEIBHOCTD STAIIOB JBI)KEHUS CY/IHA B INTOPMOBBIX YCIOBHSX:
1. OneHka NOroJHbIX YCJIOBUH.

2. IMpunsTHe Mep o obecnedeHnIo 0e30MaCHOCTH AKHIIAKa U Ipy3a.
3. YcTaHOBKa MapycHOro BOOPYXKEHHS WM BKIIIOUEHHUE JIBUraTesiei.
4. Habnronenye 3a MI3MEHEHUSIMU TOTOIbIL.

IIpaBunbHas mocnenoBaTenbHOCTh: 1 — 3 — 2 — 4

Bormpoc Ne8

Y CcTaHOBHTE MOCIIEIOBATEIIFHOCTD ITAIIOB IIPOBEICHNST MAHEBPOB IS IIBAPTOBKH CY/IHA!
1. Br160p MecTa CTOSIHKH.

2. [MonrotoBka 00OpyOBaHUS U KOMaHJIBI.

3. INoaxoxn x mpuyamy.

4. BeInonHeHNe MBapTOBOYHBIX ONEPAIUil.

[IpaBusbHas TOCHENOBATENBHOCTE: | — 2 — 3 — 4

BOHpOCBI Ha YCTAaHOBJICHUC COOTBCTCTBHUSA

Bonpoc Ne9

Y CcTaHOBUTE COOTBETCTBUE MEXY TUIIAMM BOJIH U MX XapPaKTEPUCTHKAMMU:

Tun BoiHBI XapakTepucTuka

a) ITonepeunsie 1) Konebanust yacTuIl NeprneHANKYIIPHO HAIPABICHUIO PACIPOCTPAHEHHS
b) IIpoxonsHbIE 2) KonebGanus yacTuil BIOJIb HAIIPABJICHUS PACIIPOCTPAHCHUS

c¢) Crosuune 3) O6pasyroTcst IpU HAJIOKESHUHU JIBYX BCTPEYHBIX BOJH

d) Yopyrue 4) TlepenatoT sHeprur0 0e3 MepeHoca BemecTBa

IIpaBunbHOE COOTBETCTBUE:




a)— 1)
b) —2)
c)—3)
d)—4)

Bompoc Nel0

YCcTaHOBHTE COOTBETCTBHE MEXTY (PU3MUECKIMH BENMYNHAMH U UX €ANHHUIIAMA H3MEpeHHsS B MexXTyHapOTHON CHCTEMe eANHHMIT
(CH):

®dusznueckas BeIMUMHA Enynnna namepenus
a) Cuma 1) Hetoton

b) Pabora 2) xoyms

¢) MomHoCTh 3) Barr

d) DHeprus 4) JIxoynb

IIpaBuIbHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

3 cemectp

OTKpBITBIE BOIIPOCHI

Bonpoc Nel

OOBsicHUTE, KaK TOJIIPU3ALIKS CBETa MMPUMEHSETCS B CY/IOXO0JICTBE, OCOOCHHO B YCIIOBHSIX IUIOXOH BuaMmMocTH. Kakne
OPEHMYIIECTBA JaéT UCIIOIb30BaHKE MOJISIPU3AIMOHHBIX (PHIBTPOB?

OrtBeT:

TTonsipu3anus cBeTa HCMOMB3YETCS ISl YMEHBIICHUS OJIMKOB M YITy4IIEHHUS BUANMOCTH B YCIOBHSIX SIPKOI COTHEUHON 3aCBETKH WU
OTPaXEHHOTO CBETA OT BOJIBL. [10ApH3aTOPHI MPOIMYCKAIOT CBET TOJIBKO OJHOTO HAIIPABJICHUS, OJOKUPYS OCTAIbHBIE, YTO CHUKAET
WHTEHCHUBHOCTD OJUKOB. TO 0COOSHHO MOJIE3HO JIJI1 MOPSIKOB, MTO3BOJISIS BUJCTh 00BEKTHI Ha TOPU3OHTE WM B BOjie Oosiee YETKO.
[Monsipr3aTopsl TaKXKE MOMOTAIOT Pa3IHyaTh [[BETa U KOHTPACTHOCTH OOBEKTOB, YITydIlasi 00IIee BOCIPUATHE OKPYKaIOIIeH
00CTaHOBKH.

Bompoc No2

OOBsicHUTE, KaK IPONUCXOINT JIETICHNE AAep ypaHa B sJIepHBIX peakTopax. Kakue Mepbl IpHHAMAFOTCS Il KOHTPOJIS IEITHOH
peaKIuy U IPeAOTBPAIICHHS aBAPUITHBIX CUTYAIHH?

OrtserT:

Jlenenue saep ypaHa IPOUCXOANT ITyTEM 3aXBaTa HEHTPOHOB AAPaMH ypaHa-235, 4To MPUBOAMT K UX pacIICIUICHHIO Ha aBa Oojee
NETKUX SApa U BRICBOOOXKICHNIO SHEPTUH. B pe3ynbraTe peakuy TakKe BBIICIAIOTCS HOBBIC HEHTPOHBI, CIOCOOHBIE BBI3BAThH
JanbHelee aenexue. s KOHTPOIS LHEMHONW peaKkIUy UCTIONb3YIOTCS YIIPABIAOMINE CTEPKHHU, MOTIONIAI0IINEe H30BITOK
HEWTPOHOB, a TAKXKE CHCTEMBI OXJIAXKACHHS, IPEIOTBPALIAIOIINE IEPETPEB PEAKTOPA. JJOMOTHUTENBHBIE MEPBI 0€30MIaCHOCTH
BKJTFOYAOT PE3ePBHBIC HCTOYHMUKH MICKTPOITUTAHNS M 3aIIUTHBIE Oaphepsl JUIS CIep )KUBAHUS PaIHOaKTHBHBIX BEIIECTB.

3aKpLITLIe BOITPOCHI C OTHUM IIPaBUJIIBHBIM OTBETOM

Bonpoc Ne3

Kaxoit Tvn n3iydenust oopasyercs py aHHUTHIISLMU apbl JJIEKTPOH-TIO3UTPOH?
a) Anbda-usnydeHue

b) bera-m3nyaenne

¢) lamma-n3myuenue

d) UudpakpacHoe u3iydeHne

IMpaBuibHEIH 0TBeT: ¢) ['aMmma-m3mydeHne

Bonpoc Ne4

Kakoii MeToJ1 HCTIONb3yeTCsl IS ONpeIeTIeHHs CTPYKTYPbl KPHCTAIIOB?
a) Pertrenosckas mudpaxmms

b) DnexTpoHHAT MUKPOCKOIIHS

¢) Macc-crniekrpomeTpus

d) Kanopumerpus

IIpaBunbHEIA OTBET: a) PeHTreHOBCKAst AU paKIis

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU MTPAaBUJIbHBIMU OTBECTaAMHU

Bonpoc Ne5

Kakune MeToabl HCHONIB3YIOTCS JUTsl OOHAPYKEHUS PAMOAKTUBHBIX UICTOYHHKOB?
a) 'amma-criekTpomerpus

b) JleTeKTopsI HOHU3UPYIOLIETO H3IyICHUS

¢) PentrenoduryopeceHTHbII aHaIn3




d) DnexTpoHHAs MUKPOCKOIHS
[IpaBUIBHBIC OTBETEHL: a, b

Bonpoc Ne6

Kakue npuOopbl HCIONIB3YIOTCS IS HCCIIEIOBAHUS ONITHYSCKUX CBOMCTB MaTepHanoB?
a) CriektpooTomMeTp

b) omspumerp

c) Peppakromerp

d) Kanmubparop

[TpaBuIBEHEIE OTBETHL: a, b, C

BOHpOCbI Ha YCTAHOBJICHHC IOCJIEAOBATCIBHOCTH

Bompoc Ne7

YcraHOBHTE MIPAaBIIIBHYIO TOCIEI0BATENBHOCT 3TAIOB MIPOLecca sIEPHOTO CHHTE3a:
1. OO6pa3oBaHue renusl.

2. CoenvHEHNE BYX aTOMOB BOIOpOJA.

3. BrIcBOOOXKICHUE YHEPIHH.

4. dopMHpOBaHHE HOBOI MaTepHH.

[IpaBuiibHas ocne0BaTENIbHOCTD: 2 — 4 — 1 — 3

Bompoc Ne§

YcraHoBHUTE MPaBWIIBHYIO MTOCIIEIOBATEIBHOCTD IIAr0B IPH IPOBEACHUHU HKCIICPUMEHTA 110 HHTEp(EepeHIN cBeTa:
1. Habmonenue u perucrpanus nHTEpHEpEeHINOHHON KapTHHEL

2. YcTaHOBKa UCTOYHMKA KOTE€PEHTHOIO CBETA.

3. VYcraHoBKa dKpaHa JUIsl HabIroAeHUsI HHTepEepEeHIIHH.

4. PerynupoBanue paccTOSHUSI MEXAY UCTOUYHMKOM CBETa U SKPAHOM.

IIpaBuibHas NOCNEN0BATENBHOCTE: 2 — 4 — 3 — 1
Bomnpocs! Ha ycTaHOBIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKIY (PU3NYCCKIMU SBJICHUSIMHU U UX IPUMCHCHHEM B TEXHHUKE:
duznveckoe SBICHHE [IpumeHeHrE B TEXHUKE

a) ®otorddexT 1) Conneunsle Gatapen

b) SAnepusiit cunte3 2) Jlazepst

¢) Marnuthnoe none 3) Kommacer

d) DnexTpoMarHUTHAsS WHITYKITUS 4) T'eneparnys 3JI€KTPOIHEPTUU

IIpaBunabHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

Bomnpoc Nel0

YCcTaHOBHUTE COOTBETCTBHE MEXY (PU3NUECKIMH SBICHHSIMH B ONTHKE U UX OMHCAHUCM:
DusnuecKoe SBICHUE Onucanue

a) Judpaxuns 1) PasznoskeHne cBeTa Ha CIEKTpallbHbBIEC 1IBETA

b) [penomeHne 2) W3rubanne cBETOBBIX BOJH IMPH MPOXOXKIACHUH Yepe3 Mperpay
¢) ducnepcus 3) V3MeHeHne HalpaBlIeHUs CBETa IPH TEPEXOje U3 OTHOH Cpeasl B APYTYIO

d) Unrepdepennuss  4) [lepexpbiTe CBETOBBIX BOJH, NPUBOJSIIEE K YCHIICHUIO WM OCJIA0JICHUIO HHTEHCUBHOCTH CBETa
[IpaBunbHOE COOTBETCTBUE:

a) — 2)

b) — 3)

c)—1)

d)—4)

OITK-3: CiocobeH npoBOANTL U3MEPEHHS U HAOIOCHNUS, 00padaThIBaTh U MPEICTABIATh SIKCIIEPUMEHTAILHBIC TaHHBIC

2 cemecTp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

OnummTe nporece H3MepeHHs K03 QHUITEHTa TPSHUS CKOIBKCHUS MEXIy ABYMs MOBEPXHOCTAMH. Kakue mapamMeTpsl HEOOXOJHMO
KOHTPOJIMPOBATH MPH MPOBEIEHUH IKCIIEPIMEHTA?

OrtserT:

Jnst u3Mepennst KodpQuIeHTa TPSHUs CKOJIBKCHUS MEXKIY ABYMs TOBEPXHOCTIMU OOBIYHO HCIIONIB3YETCSl METOI HAKJIOHA
rutockocTd. OIIMH 13 00BEKTOB TTIOMEIIASTCsl Ha HAKIIOHHYIO IUIOCKOCTB, U TIOCTETIEHHO YBETMYUBACTCS YOI HAKJIOHA O MOMEHTa
Hadana cKoibkeHus. Koo hUIMeHT TpeHns pacCunThIBAaeTCSl KaK TAHT€HC YIila HAKJIOHA. BakHO KOHTPOIMPOBATH YHUCTOTY
MOBEPXHOCTEH, pABHOMEPHOCTh MPUIIOKEHHS HATPY3KU U OTCYTCTBUE BUOPALHA.




Bompoc 2:

OOBbsicHUTE, KaK N3MEPUTH CKOPOCTh PACIIPOCTPAHEHNUS! 3ByKOBBIX BOJIH B cpejie. Kakue MeToibl HCIIONb3yI0TCs ISl 3TOT0 U KaKue
(haKTOPHI HY)KHO YIUTHIBATE?

OrtserT:

CkopocTb pacrpocTpaHeHHst 3BYKOBBIX BOJIH B Cpelie M3MEPSIeTCs ¢ TIOMOLIBIO METO/I0B, OCHOBaHHBIX Ha PErUCTPallii BPEMEHU
HPOXOXKJICHUSI 3BYKOBOH BOJIHBI MEX/Y ABYMSI TOUKaMH. VICIIONB3yIOTCS yIbTPa3ByKOBbIC JaTYMKU MIM MUKPO(OHBL. BaxkHo
YUUTHIBATh TEMIIEPATYPY CPEAbI, BIQKHOCTD M HAJIMYHE TPETIATCTBHH, KOTOPhIE MOTYT IOBIUATH HAa PACIIPOCTPAHCHUE 3BYKa.

3aKpLITLIe BOITPOCHI C OJTHUM IIPpaBUJIIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoli 3aK0H OIuChIBaeT ABMXKEHHE TeJIa MO BO3AECHCTBUEM BHEIIHEN CHIIBI?
a) 3aKOH BCEMHUPHOT'O TATOTECHUS

b) Bropoii 3akon HeroToHa

¢) Tperwnii 3akoH HetoToHa

d) 3akoH coxpaHeHHsI SHEPTUH

IMpaBunbHEIT oTBeT: b) BTopoii 3akoH HeioToHa

Bonpoc Ne4

Kaxoit mpubop ucnonb3yeTcs Ui H3MEPEHHst CKOPOCTH 3ByKa B Bojie?
a) l'mapomokarop

b) Oxonot

¢) Conorpad

d) laTunk naBiaeHUsS

IIpaBunbHENA oTBET: a) ['MmaponokaTrop

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU MTPAaBUJIbHBIMU OTBECTaAMHU

Bonpoc Ne5

Kakwue ¢pakTopsl BIHAIOT Ha CTaOMIBHOCTB CyIHA Ha BoJie?
a) dopma kopiyca

b) Pacipenenenue rpy3os

¢) Bricota HagBoaHOTO G0OpTa

d) I'nybuna ocaaku

IIpaBuibHBIE OTBETHL: a, b, ¢, d

Bompoc Ne6

Kaxwe mprOopbI HCTIONB3YIOTCS [T H3MEPEHHST MATHUTHOTO TIOJIS?
a) Kommac

b) Marauromerp

c¢) 'anpBanomeTp

d) Karymika nHIyKTHBHOCTH

IIpaBunsHbIe OTBETHL: b, d

BOHpOCBI Ha YCTAaHOBJICHUC ITOCJICA0OBATCIBHOCTHU

Bomnpoc Ne7

VYcraHoBHTE NPaBUIIbHYIO 10CIEA0BATENLHOCTD IIArOB MPH MPOBEACHUN SKCIIEPHUMEHTA 110 U3MEPEHUIO CKOPOCTH 3BYKa B BO3/yXe:
1. [MonxroueHre MUKPO(POHOB K PETHCTPUPYIOIIEMY YCTPOWUCTBY.

2. W3mepenue BpeMEHH MPOXOXKJICHUS 3ByKa MEXKIYy MUKPO(OHAMH.

3. Pacder cxopocTH 3Byka IO M3BECTHBIM PACCTOSHUSM U BPEMEHHU.

4. Hacrpoiika paccTossHHI MeXIy MHUKpO(OHAMH.

IIpaBunbHas nocnenoBaTenbHoCcTh: 4 — 1 —>2 — 3

Bompoc Ne§

YcTaHOBHTE NTOCIEAOBATENIFHOCTD IIArOB IIPH HACTPOHKE JIA3ePHOTO AANbHOMEpa IS H3MEPEHHUS PaCCTOSHHUA:
1. Hacrtpolika npueMHUKa CUTHAJA.

2. [TonkiroueHre UCTOUHUKA NMUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

IIpaBusibHas OCHENOBAaTENBHOCTD: 2 — 3 — 1 — 4
Bompock!l Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

VY CTaHOBHTE COOTBETCTBHE MEXIY (HDU3MUECKAMHU SBICHUAMHE U ITPUOOPAMH, HCTIONIB3YEeMBIMH JUIS HX W3yJCHHS:
dusnuecKoe SBICHUE IIpudop

a) DnexTpuuecTBo 1) AMmepmetp




b) Marsetusm 2) Kommnac

¢) OnTryeckue 3G eKThi 3) CnekTpomMeTp
d) PammoaktuBHOCTE 4) ['eiirepoBCKHMiA CUSTUHK
IIpaBuabHOE COOTBETCTBUE:

a)— 1)

b) — 2)

¢)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXTY (PU3MUECKUMH BEIMYMHAMH U UX €AWHHUIIAMH H3MEpeHHs B MexXTyHapOaHOH CHCTeMe eAMHHMIT
(Cn:

dusnyeckas BEIMYHHA Enunnna usmepeHus
a) Cuma 1) Heloton

b) Pabora 2) [Ixoynb

¢) MomHocTh 3) Barr

d) DOueprus 4) JIxoynp

IIpaBuabHOE COOTBETCTBUE:

a)— 1)

b) —2)

¢)—3)

d)—4)

3 cemectp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

OOBsicHUTE, KaK MPOUCXOIUT MPETIOMIICHUE CBETa Ha TPaHUIIE ABYX CPEJl C pa3HBIMU MMOKa3aTesIMu mpeinomiteHus. Kakue gakropsr
BJIMSIOT HA YroJ MPeToMIICHHS?

Orger:

[IpenomiieHue cBETa MPOUCXOJINT, KOT/Ia CBET TIEPEXOIUT U3 OJTHON CPENIbI B APYTYIO C Pa3IMIHBIM MTOKA3aTeIeM MPEITOMIICHHSL.
YTom npenoMIIeHusI OIPeIeNsIeTCcs] OTHOIIEHHEM CHHYCOB YIIIOB MaIeHHsI U TPEIOMIICHHS, coraacHo 3akoHy CHemna-/lexapra. Ha
YrOJI TIPEJIOMIICHHS BIHSIFOT ITOKA3aTeNH MPEIOMIICHHs 00CHX CpeJl, YroJl IaJCHUs CBETa U JAJIMHA BOJIHBI CBETA.

Bonpoc Ne2

OOBsicHUTE, KaK TPOUCXOTUT (PoT03(hheKT U kakue (PaKTOPhI BIUSIOT Ha €ro HHTEHCUBHOCTS. Kakue MaTepHaisl Hanbomnee
3(h(HEKTUBHO TEMOHCTPUPYIOT POTOIDDEKT?

Ortser:

DoT03(h(heKT — 3TO SIBICHHUE, IPH KOTOPOM CBET BHIOMBAET 3JIEKTPOHBI I3 IOBEPXHOCTH MaTepuaia. IHTeHCHBHOCTH (hoTodddexTa
3aBUCHUT OT YaCTOTHI CBETA, €M0 MHTEHCUBHOCTHU M CBOWCTB MaTepuaia. Marepuaibsl ¢ HU3KOH paboToii BBIXOa dJIEKTPOHA, TaKHe
KaK [IeJI0YHbIC METAJUTbI, Hanbosee 3PPEKTHBHO MPOSBISIOT GOTOIDPEKT.

3aKpI)ITI)Ie BOIIPOCHI C OAHUM NPABUJIBHBIM OTBETOM

Bomnpoc Ne3

Kaxkoit mpubop ucmonas3yercst A1 U3MEpPeHUs JUINHBI BOJIHBI CBEeTa?
a) CriektpomeTp

b) ®oTtomeTp

c¢) Uuarepdepomerp

d) Muxpockon

ITpaBunbHEIl 0TBET: a) CIEKTPOMETP

Bomnpoc Ned

Kakoii anemenT nepuoguueckoi TabnuIpl UMeET HanOOoblIee KOJINIECTBO IIPOTOHOB B siApe?
a) Ypan

b) ITmyronnit

¢) Panuit

d) Kanmudopuuii

[TpaBuibHBINA OTBET: &) YpaH

3aKprTbIe BOIIPOCHI ¢ HECKOJIBLKUMU ITPABUJIbHBIMU OTBETAMHU

Bompoc Ne5

Kakue MeToIbI HCHIONB3YIOTCA AL OOHAPYKEHUS PAJHOAKTUBHBIX HCTOUHHKOB?
a) 'amma-cniektpomerpust

b) JleTekTopsI HOHU3UPYIOLIETO H3ITyICHUS

¢) PertrenoduryopecieHTHBIH aHAIN3

d) DnexkTpoHHast MUKPOCKOTIHUS




[IpaBunbHbBIE OTBETHL: a, b

Bonpoc Ne6

Kaxkue npuOops! HCIIONIB3YIOTCS AT HCCIEAOBAHUS ONTHYECKUX CBOICTB MaTepHAIOB?
a) CnektpodoTomeTp

b) [Monsipumerp

¢) Peppakromerp

d) Kanu6parop

I[TpaBuitbHBIC OTBETHL: 2, b, C

BOHpOCLI Ha YCTAaHOBJICHUC MOCIIEA0BATCILHOCTH

Bompoc No7

YcTaHOBHTE MPAaBIIBHYIO TIOCIIEIOBATEIEHOCTD ATAIIOB MIPOIIECcca SIEPHOTO CHHTE3a:
5. OO6pa3zoBaHue renus.

6. CoenuHeHne AByX aTOMOB BOJOPOJA.

7. BrIcBOOOKICHNE YHEPTHH.

8. DopMHpOBaHUE HOBOII MaTepuUH.

IIpaBusbHas nocnenoBaTenbHOCTh: 2 -4 — 1 — 3

Bompoc Ne8

YcTaHOBHTE IPAaBIIIBHYIO TIOCIE0BATENBHOCTD IAT0B IPH IPOBEACHUH SKCIICPUMEHTA 110 HHTEeP(EpeHIUH CBeTa:
5. Habnronenye u perucrparys HHTEpQEepeHIUOHHON KapTHHBIL.

6. VYcTaHOBKAa NCTOYHUKA KOTEPEHTHOI'O CBETA.

7. YcraHOBKa 3KpaHa A HaOMIOAEHUS MHTep(hEPEeHITHH.

8. PerynupoBanue paccTOSHHS MEXIY HCTOUHMKOM CBETa M AKPAHOM.

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

Bonpoc Ne9

YcTaHOBHUTE COOTBETCTBHE MEXTy (PU3NIECKIMH SIBICHUSIMHU U HX IPUMEHCHHEM B TEXHHUKE:
PusnyecKoe sSBICHHUE IIpumeHeHne B TEXHUKE

a) ®ororp ekt 1) ConmHeunsbie OaTapeu

b) Snepusrit cuare3 2) Jlazepst

¢) Maruutnoe nosie 3) Kommacer

d) DrekTpoMarHUTHAS MHIYKIIHS 4) T'enepanus 3JIEKTPOIHEPTHHI

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

VYCTaHOBHTE COOTBETCTBHE MEXIY HDU3MUECKAMH SBICHUSAMHE B OIITHKE U X OIUCAHUCM:
DU3UUECKOE SBICHUE Onucanue

a) dudpaxuust 1) Pa3nokeHue cBeTa Ha CHEKTpaJIbHBIE IIBETA

b) IIpenomnenne 2) Msrubanne CBETOBBIX BOJH IPU MPOXOXKICHUU Yepe3 Iperpamy
¢) ducniepcus 3) V3MeHeHne HalpaBieHUS CBETa IIPH IEPEXO/e U3 OTHOW CPensl B APYTYIO

d) Uarepdepenuuss 4) IlepekpriTue CBETOBBIX BOJIH, MPUBOSIIEE K YCHUICHHIO MM OCIa0JICHUI0 MHTEHCUBHOCTH CBETa
[TpaBuIBHOE COOTBETCTBHUE:

2) —2)

b) — 3)

¢o—1

d)—4)

6.4. MeToanyeckue MaTepHuaJibl, onpe/e/siioime nNpoueIypbl OeHNBaHUS

MeroauKka OIeHKH J1a00OpaTOPHBIX PaboT

CTyIeHT TOJKEH BBHITIOJIHHUTH M 3alIUTUTH BCE TA0OpaTOPHBIE PabOThI, IPETYCMOTPEHHBIE IIPOTPaMMON TACITUILIHHBL.
JlaGopaTopHas paboTa cunTaeTcs 3alUIIEHHON PH YCIOBUH yAOBIETBOPUTEIBHBIX OTBETOB HA HE MeHee 85% BCeX KOHTPOJIbHBIX
BOITPOCOB, IIPHBEICHHBIX B KOHIIE K0 pabOTHI B TAOOPATOPHOM MPAKTHKYME, a TAK)KE BBITOJHEHHS TECTOBBIX 3aIaHUH IO TEMe
paboThI HA YCMOTPECHHUE TIPETIOIaBaATEICH.

Meroauka 3ayera o JUCIUIIINHE
3a4eT Mo AMCIUILINHE BBICTABIISACTCS MO PE3yJIbTaTaM CUCTEMATHUECKON pabOThl CTYJCHTA B TSUCHHE CEMECTPA.

MeToaunka OIEHKH dK3aMeHa 10 JUCIUILINHE
TeOpeTI/I'{eCKaﬂ 4acCTb 9K3aMEHa 10 JUCHHUINIMHE IPEACTABIIACT 000l KOMILIIEKC BOITPOCOB Ha YCBOCHUEC Hpoﬁz[e}moro marepuala -




TEPMHHBI, OTPE/ICIICHNU, 3aKOHBI.
B pamkax TeopeTHdyeckoil 4acTh 00yqaroIuiics, Ui KaXKI0ro 3a1aHus, GOpMYyIHPYeT MPABHIbHBIC C €r0 TOYKH 3PESHHS OTBETHI.
3amaHne CUNTAETCS BBITIOJIHEHHBIM B TOM CITy4ae, €CITH JaHbl BEPHBIC OTBETHI Ha BOIIPOCHI. B MPOTHBHOM ciTydae 3aJaHue
CUHTAETCs] HEBBITIOJTHEHHBIM.

IIpakTHyeckas yacTh K3aMEHa 0 AUCLMIUIMHE IPEICTABISICT 3a/1a4, HAPABJICHHBIC HAa BBIBICHUE BO3MOKHOCTH IIPAKTHYECKOTO
NPUMEHECHUS] KOHKPETHOT'O TEOPETHYECKOTO paszea.

DK3aMEH BBICTABISIETCS C YUETOM PE3YJIbTATOB BBITIOITHEHHS TEOPETUIECKOM U IMPAKTHUECKON YacTel B COOTBETCTBUH C
NPUBEICHHBIMH HIKE TPSOOBAHHUAMH.

5 (oTim4HO) >85 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHUAMH, B ITOJHOM 00BeMe M 0e3 OIMMOOK.

4 (xopormo) 7584 Bce 3amaHus BEINONHEHBI B COOTBETCTBHH C TPEOOBAHMSAMHU, B 00BEME HOCTATOYHOM ISl OOIIETO
(HyHKIMOHUPOBAHUS CUCTEMBI MJIH BBITIOJHEHO J1BA 3a/1aHUsI B COOTBETCTBUU C TPEOOBAaHHUAMH, B IOJIHOM 00Bbeme U 0e3 OLIMOOK.

3 (yROBIETBOPHUTEIHHO) 50+74 BrinosiHeHO He MeHee JByX 3aJaHMil B COOTBETCTBHHU C TPeOOBaHUSAMH, B 00bEME
JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHHPOBAHUS CHCTEMEI

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

JOCTAaTOYHOM JIs 06IL[€F0 (I)yHKI_II/IOHI/IPOBaHI/IH CUCTEMBI
HToroBelii 6ajur 3a 9K3aM€eH BBICTABIISIETCS 110 OLICHKEC Xyz[mef/i gactu. B CIIOPHBIX CJIydasaX MPEeroAaBaTeCiib BIIPAaBC 3a1aBaTh
YTOUHAIOIMINE BOIPOCHI U 1aBATh JOMOJIHUTECIIBHBIC TPAKTUICCKUC 3aJaHA.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOAY.JIS)

7.1 PexoMenayemast 1uTepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBO, oA
JI1.1 | Tpodpumona Taucus Kypc ¢uznku: yaed. mocobue it HHKESHEp.-TEXH. CIell. By30B Mocksa: Axanemus, 2010
MBanoBHa
JI1.2 | BukynoB CtaHucnas ®duzrKa: 3a1a4M JUIsl CAMOCTOSAT. PELIeHUs Ul CTYIEHTOB BCEX CIell. Hosocubupck: HI'ABT,
Buxkroposuuy, 04. 1 3204. (hopM 0O0yIeHHs 2011
Tpeiakuna Enena
TpanueBHa
JI1.3 [CurumoB Brnagucnas | Onruxa. dusnka aToma: 1a60paTOPHBINA IPAKTUKYM IO (HH3HUKE Hosocubupck: CI'YBT,
HBanoBuy, 2016
IIporononosa Huna
[TaBnoBHa
JI1.4 |Buxkynos C. B., Ousnka: cCOOPHUK 3a71a4 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpoinkuna E. T.
JI1.5 | C.B. Bukymnos, B.1. ®dusmka: yued. mocoodue Hoocubupck: CI'YBT,
Curumos, E.T. 2017
Tpoiakuna, A.C.
SpocnaBueBa
JI1.6 | Hukutenko AHaTtonuii |JIabopaTOpHBIN MPAKTHKYM MO MOJICKYJIAPHOH (pHU3HKe: MPaKTHKyM HoBocubupck: CI'YBT,
I'eopruesuu, SkoBies 2019
Bnagumup
HuxonaeBuu,

CurumoB Bnamgucmas
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBnoBHa, ["'onoBaHOB
Muxaun HukomnaeBuu

JI1.7 | Huxurenko Anatonuii |JlabopaTopHBIN NPAKTHKYM MO MEXaHUKE Hosocubupck: CI'YBT,
I'eopruesuny, SIkoBie 2018
Bragumup
Hukomnaesuy,

CurumoB Brnanncnas
NBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'ojioBaHOB
Muxaunn Hukomnaesuu

7.1.2. JlonoHUTEIbLHAS JIUTEPaTYpa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, oA




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI2.1 | Opnos Tpanuit JlabopaTopHBIil MPAaKTHKYM IO (pu3nke. DNeKTPUIECTBO, MATHETH3M Hosocubupck: HI'ABT,
Bacunbesny, 2002
CunroxoB Muxanin
IlerpoBuu
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUMHBI (MOAY JIS)
Haznauenwue Ob6opynoBanue
YuebHas ayAUTOpUS i | AynutopHas nmocka; Komrurekt ydgeOHONM Mebenmu; JlabGopaTopHble CTEHIBI: YHHBEpCATBHBIA

MPOBEACHUSA TEKYILICTO KOHTPOJIA
u l'[pOMe)KyTO'lHOﬁ aTTeCcTalun

CTeHA «3aKOHBl MOCTOSHHOrO ToKay, 6 1mT.; JlaGopatopHas ycraHoBka: OmpenencHue
TOPH30HTAJIBHON COCTaBIISIONIEH MarHuTHOro moist 3emu, 4 mT. OmnpesnelicHUEe YCKOPEHUS
CHITBI TSDKECTH T0 crioco0y beccens, 6 mr.; Mastauk O6epOeka, 2 mt.; MaxoBoe KoJieco, 4 mrT.;
Onpenenenue  ckopocTH 3Byka; OrmpeneneHue  OTHOLICHHMA — TEILIOEMKOCTEH, 2  IOT.;
JlaGoparopHoe ob6opynoBanue: Habop »snekTpou3MepHUTeNnbHBIX MpubopoB, 2 mrT.; Habop
000pyIOBaHYS TS BBIYUCIICHUSI OTPEITHOCTEH H3MEPEHHH, 6 INT.

JlabopaTopuss onTHKH W (HUBHUKU
aToMa - ydeOHasl ayAuTOpHS s

AymutopHas pocka; Kommurekt yweOHoit MeOenm; JlaGopatopHsle ycraHOBKH: OmpenmeneHue
IJIaBHOTO (POKYCHOTO paccTOSHHA JHH3BL, OIpeneneHue Mmokas3aTrels IPeIOMICHHS XKHIKOCTEH ¢

MIPOBEICHUS nabopaTopHBIX | HOMoLIbI0  pedpakTomerpa AOGOe; OmpeneneHue UIMHBL BOJHBI Jlazepa MNpU  [TOMOIIU

3aHATHI IupakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX pacTBOPOB C IOMOIIBIO
caxapumetpa, 2 mT.; OmnpeneneHue TeMrepaTypbl packan€HHoro Tena; lccnemoBaHue
JIMHEWYaToOro CIeKTpa BOAOPOa M OMpeieieHus MOCTOsIHHOM Punbepra

YuebHas AyAUTOPHS i | AyautopHast nocka; Komruiekt yueGHOM MmeOenu; MynbTuMenniiHoe 00OpYHOBaHUE: MPOEKTOP

IIPOBEIEHHUs TEKYIIEro KOHTPOJISL
U IIPOMEXKYTOUYHOHU aTTECTALUH

(cranpoHapHBIi), 3kpaH (cTanuoHapHslit), [TK (mepenocHoi)




