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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

228

Cy,[[OBBIC KOTCJIBHBIC U ITapOIIPOU3BOAAIINE YCTAHOBKHU

229

DnexTpoobopyI0BaHIE CYI0B

2.2.10

CyZ[OBBIe JABUT'aTCIIM BHYTPEHHET'O CTOPaHUA

2.2.11

Cynosble TypOOMAIIMHEI

2.2.12

CyZ[OBBIe XO0JIOAWJIbHBIC YCTAHOBKH U CUCTEMblI KOHAUITUOHUPOBAHHUS BO3yXa

2.2.13

TexHONOrUsA TEXHUYECKOT0 00CITY>KUBAHUS U PEMOHTA CY/I0B

2.2.14

OCHOBBI aBTOMAaTHKH U TCOPHUH YIIPABJICHUA TEXHUIYCCKUMU CUCTEMAMU

3. KOMIIETEHIIMA OBYYAIOIMETI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOJYJIS)

OIIK-2: Cnioco0eH NpUMEHATH ecCTeCTBEHHOHAYYHbIE U 00IeMHKeHepHbIe 3HAHMS, AHAJIUTHYECKUEe MeTOAbI B
Mpo(hecCHOHATBHOM 1eSITeIbHOCTH

OIIK-2.1: Mcmonmb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIIATUINH, CBS3aHHBIE C MPOPECCHOHATBHON A TEbHOCTHIO

| OIIK-3: Cnioco0eH NpoBOIMTH U3MepPeHUs U HalI100eHusl, 00padaThIBATH U NPEICTABJIATH IKCIIePUMEHTAJIbHbIE TaHHbIe

OIIK-3.1: Mcnionp3yeT OCHOBHBIE METOABI M CPEACTBA MTPOBEACHHS SKCIIEPUMEHTAIBHBIX UCCIIEA0BAaHUM, CUCTEMBI CTAaHAAPTH3AIIHI
U cepTU(UKAITIH

B pe3yibTate 0cBOCHMSI AMCHUIIIMHBI 00y4AIOLIUICS 10JKEeH

3.1|3nats:
3.1.1 | - pu3uyecKkue OCHOBBI MEXaHUKU;
3.1.2 | - ocHOBHBIE MOHATHSI, 3aKOHBI 1 MOJIENIN MEXAHUKH, SJIEKTPHUECTBA U MarHeTU3Ma, KoJieOaHuil 1 BOJIH, KBAHTOBOH
(U3UKH, MOJICKYIISIPHOH (DU3UKK U TEPMOIMHAMUKY, ONITHKH, AaTOMHOH U SICPHON (DU3UKH;
3.1.3 |- MeTOIBI TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO HCCIICIOBaHUS B (PU3HKeE.
3.2 [ Ymern:
3.2.1 | ucrronp30BaTh GU3NIECKUE 3aKOHBI TIPH aHAIH3E M PEIICHUHN TPOoOIeM NMpoeCcCHOHAIBHOMN e TeFHOCTH
3.3 | Baagerb:
3.3.1 | MmeTogaMu nmpoBeAcHUs GU3UUSCKUX U3MEPCHUI, METOAaMH KOPPEKTHOH OLIEHKH TOTPELIHOCTEH IPH NPOBEACHUN
(U3HYECKOTO IKCIIEPIMEHTA.




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
Jlex Kunemaruxka /JIex/ 2 2 J1.1 0
IIp Kunematuka nocTynaTeabHOTO M BpalaTeabHOTO JBIKEHHS 2 2 JIL.1J12.4 0
MaTepuallbHOW TOYKH U TBeporo Tena /I1p/
JIab JIP 1 OcHOBBI ME€TOOB 00pabOTKH Pe3yIIbTATOB H3MEPEHHUH (PH3NIECKIX 2 2 J1.1J11.4 0
BesmauH. JIP 2 Onpenenenne mIOTHOCTH Te NPaBUIBHON
¢dopmer.  /J1ad/
Cp Kunemaruka /Cp/ 2 10 JI1.1 0
Jlex Junamuka /JIex/ 2 4 JI1.1 0
IIp JluHaMuKa mocTynaTeabHoOro IBmkeHus Tein. OCHOBHbBIE TEOPEMBI U 2 2 JI1.1J12.4 0
3aKOHBL. J[MHaMuKa BpalaTeIbHOTO JBIKECHUS TBepIoro Tena. Paborta n
sHeprus B Mexanuke /I1p/
JIab JIP 3 OmpeneneHne YCKOPEHHS CUITBI TsDKecTH 1o crioco0y beccenst. JIP 4 2 4 JI1.1J11.4 0
OnpezeneHrne MOMEHTa HHEPLIMU MaXxOBOTO KoJieca TMHAMUIECKUM
MeronoM. JIP 5 M3yyenre oCHOBHOTO 3aKkOHa TMHAMHUKHU BPAIATEILHOTO
JIBIDKEHSI ¢ TIOMONIbI0 MasiTHrka O6epbexa /J1ab/
Cp Hunaamuka /Cp/ 2 10 J1.1 0
Jlex MexaHngeckue KoneOaHus 1 BOJIHEI /JIex/ 2 4 JI1.1 0
Ip I'apmonneckue konedanus. 3aTyxamomue koedanns. CroxeHue 2 2 JI1.1712.4 0
konebanunii /T1p/
Cp Mexanuueckue kKonebaHus 1 BoIHbI /Cp/ 2 10 J1.1J11.4 0
HKP 3ammrta 1abopaTopHbIX padot /MKP/ 2 2 JI1.1J12.3 0
Paznen | Pazpes 2. MoJsekyisipHas GpU3HKa M TEPMOAMHAMHUKA
Jlex MonekynsapHo-KuHeTHIecKas Teopus /JIex/ 2 4 J1.1 0
IIp MonexynspHo-KuHeTHYecKas Teopust. OCHOBHOE ypaBHEHUE 2 2 J1.1712.4 0
MOJIEKYIIPHO-KUHETUIECKON TEOPUU HICAILHOTO Ta3a. DIIEMEHTHI
cratucTuku MakcBesia u bonbimana /TIp/
JIa6 JIP 6 Onpenenenue OTHOLIEHUS YACTBHBIX TEIJIOEMKOCTEH BO3yXa, 2 2 JIT.1JI1.3 0
HN3MEPEHHBIX IPH ITOCTOSHHOM JIABIICHUH W TIOCTOSHHOM 00BheMe METOIOM
Knemana u lezopma /J1a6/
Cp MonekynsapHo-kuHeTnueckas reopus /Cp/ 2 14 J1.1 0
Jlex Tepmonunamuxa /JIex/ 2 6 J1.1 0
JIab JIP 7 U3MepeHue JUIHBI 3ByKOBOM BOJIHBL,CKOPOCTH 3BYKa U 2 2 JI1.1 JI1.3 0
ko3 dunmenra [lyaccona mo ¢pa3oBsIM cooTHOLICHHAM. /J1ab/
IIp AHanu3 nepBoro ¥ BTOPOro Haval TEPMOJUHAMHKH. TeruioBbIe 2 4 JIL.1J12.4 0
marmHsl /TIp/
Cp Tepmomunaamuxa /Cp/ 2 18 JI1.1J12.2 0
HKP 3ammrta 1abopaTopHBIX padot /MKP/ 2 2 JI1.1 0
Paznen | Pa3zpen 3. DuexTpuyecTBo
Jlex Onektpocraruka /Jlex/ 2 6 JI1.1 0
Jla6 JIP 7 U3y4eHue 37eKTpOU3MEPUTENILHBIX TPHOOPOB. HMccnenosanue 2 4 JIL.1JI2.1 0
anexTpuyeckoro noss. JIP 8§ OnpeneneHue eMKOCTH KOHIEHCATOPOB
METOI0M OaITHCTHYECKOTo raasBaHomerpa /J1ad/
IIp Onextpocrarudeckoe nose. HanpsbkenHocTs v oteHuai. [puamun 2 2 J1.1J12.4 0
cynepnosuuun. [lpumenenue Teopemsl I'aycca miast pacuera
anexTpudeckux noseit /Ip/
Cp Onextpocraruka /Cp/ 2 6 JI1.1J12.1 0
Jlex OnexrpoauHamuka /JIek/ 2 6 JI1.1 0
JIa6 JIP 9 V3mepeHue conpoTUBIEHHS METOOM YPaBHOBEIIEHHOTO 2 2 JIT.1J12.1 0
moctuka /JIab/
IIp DIEKTPOEMKOCTh YeIMHEHHOTO MPOBOJHHUKA U IMJIOCKOTO KOHAEHCATOpa. 2 2 J1.1J12.4 0
OHeprus ekTpocTarudeckoro nojsi. IloctosHubI Tok. 3akoHbsl OMa.
K.I1.JI. ncTounnka noctostHHOrO ToKa /I1p/
Cp Onexrpoaunamuka /Cp/ 2 6 JI1.1J12.2 0
HKP 3ammrta 1abopaTopHBIX padot /MKP/ 2 2 JI1.1J12.3 0
Pazpen | Paspen 4. DnekTpomarseTusm




Jlex Marnaurtocratuka /JIex/ 3 2 JI1.1 0

JIa6 JIP 10 Onpenenenue TOpU30HTATBHON COCTaBIISIONEH MATHUTHOTO TIOJIS 3 2 JI1.1J12.1 0
3emun /J1ab/
Cp Maruutoctatuka /Cp/ 3 12 JI1.1 0
Jlex MarnutHas uaaykuus. Teopus MakcBesuia AJis QJIEKTPOMAarHUTHOTO 3 2 JIT.1 0
ronst /JIex/
Cp MarnutHas unykuus. Teopus MakcBesuia U1sl 31€KTpOMarHuTHOTO 3 16 JI1.1J12.2 0
nonst /Cp/
UKP 3amura naboparopHsix padot /MKP/ 3 2 JI1.1J12.3 0
Paznen | Pa3gen 5. Onruka
Jlex Ousnueckas ontuka /Jlex/ 3 4 JI1.1 0
Cp Omsnueckas ontuka /Cp/ 3 10 JI1.1 0
J1ab JIP 11 Ompenenenvie TaBHOTO (POKYCHOTO paccTostHus JuH3. JIP 12 3 8 JI.1J11.2 0

OnpeneneHue mokasaTenei MpeIoMICHUs )KUIKOCTEH C TOMOIIBIO

pedpaktomeTpa A66e. JIP 13 Onpenenenue JIMHBI BOJTHBI H3TYICHHS
Jazepa mnpu nmomoiny audpaknuonHoi pemerku. JIP 14 Onpenenenue
KOHIIEHTPAIIH CaXapHBIX PACTBOPOB C MOMOIIBIO caxapumerpa /J1ab/

Jlex KganToBas ontuka /JIex/ 3 2 JI1.1 0
JIab JIP 15 Onpenenenue TeMneparypsl PacKaJeHHOTO TeJIa ONTHIECKUM 3 2 J1.1J11.2
meronom /JIab/
Cp KsanToBas ontuka /Cp/ 3 16 JI1.1J12.2 0
UKP 3amuTa nadopatopHsix padot /MKP/ 3 2 JIT.1J12.3 0
Paznen Pa3nen 6. AtomHasi u siiepHasi pusuka

Jlex Crpoenue aroma /JIex/ 3 2 JI1.1 0
Jlab JIP 16 I'pagynpoBka MOHOXpOMATOpA IO CIIEKTPY UCITYCKaHUS aTOMOB 3 2 JI.1J11.3 0

pryru. JIP 17 UccnenoBanue CieKTPOB UCITYCKaHUS BOJIOPOIa U
oIpezereHne noctosHHoi Pandepra /J1ad/

Cp Crpoenmue aroma /Cp/ 3 14 J1.1 0
Jlex SAnepnas ¢pmsuxa /Jlex/ 3 2 J1.1 0
Cp SAnepnas ¢pmsuxa /Cp/ 3 4 J1.1J11.3 0
HKP 3ammrta 1abopaTopHbIX padot /UKP/ 3 4 JI1.1J12.3 0

5. COAEPXAHUE JUCHUIIJIMHBI (MOAYJISA)

Paznen 1. ®usnueckue OCHOBBI KIACCHUECKOW MEXaHUKH

Tema 1.1. Kunematuka

OnemeHTH! KHHEMaTHKH. Mojenu B MexaHuke. Cuctema orcueta. [TocTymaTensHoe ABIKEHHE TBEPAOTo Tena. TpaekTopus, ATHHA
MyTH, BEKTOp nepemenieHus. CKOpocTh M YCKOPEHHE TOUYKH KaK MPOU3BOIHBIE paJnyca-BeKTopa 1o BpeMeHu. HopmanbHoe u
TaHTCHIMAJIbHOE YcKopeHus. Kitaccnukanus BUIOB ABHKCHHS.

Tewma 1.2. lunamuka

Tpu 3axona quHamuku HeroToHa. [ToHATHS Macchl ¥ cuibl. Bubl CHil B MEXaHUKe: TPEHUs], YIIPYTOCTH U TAroTeHus. Miynsc Tena.
Wmnynec cunbl. BHemHue 1 BHyTpeHHUE CHIIbl. 3aKOH COXPaHEHUsI UMITYJIbca MEXaHn4YecKoil cucteMsl. LleHnTp Macc (LeHTp
WHEPUNH) MEXaHIMYECKOH CHCTEMBI M 3aKOH €TO JABI)KCHHUS.

PaboTa mocTOSHHON 1 IepeMEHHOH CHIIBL. BeIpaxkeHHe paboThI CHIIBI Yepe3 KPHBOIMHEHHBIH HHTETpasl. MOITHOCTE. DHEPrus Kak
YHUBEpCaJIbHas Mepa Pa3IUuHbIX (popM ABMKEHUS U B3auMoeicTBus. KuneTnueckas sHeprusi MEXaHU4eCKOM CUCTEMBI. 3aKOH
COXpaHEHHsI MEXaHIMYECKOH PHEPTHHU H €T0 CBS3b C OHOPOTHOCTHIO BPEMEHH. Y Iap aOCOIIOTHO YIIPYTHX U HEYIPYTHX TEl.
MOoMEHT uHEepLUH TBEPJOro Teaa OTHOCUTENBHO ocu. [IpumMeps! ero Beruucienus. Teopema llITelinepa. MoMmeHT cunbl. OCHOBHOE
ypaBHEHUE JUHAMUKHU BpAIATEIFHOTO IBUYKEHHUS TBEPJOTO TeJla OTHOCHTENBHO HEMOABMKHON OCH. 3aKOH COXpaHEHHSI MOMEHTa
UMILYJIbCA U €r0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTBA.

3aKOH BCEMUPHOTO TAroTeHus. [loTeHnManbpHas 3Heprusi MaTepUualbHON TOUKH BO BHEIIHEM CHJIOBOM I10JIE M €€ CBA3b C CUJIOH,
JIEUCTBYIOMIEH HAa MAaTEPUAIBHYIO TOUKY. 3aKOH COXPaHEHHS MEXaHUUECKOM SHEPTHHU U €T0 CBSI3b C OAHOPOAHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTH U rasze. Eaunuisl usmepenus gapienus. 3akonsl [lackans u Apxumena. TeueHune uaeanbHOM KUIKOCTH.
VYpaBHeHue Hepa3pbIBHOCTH. Y paBHeHHe bepHynn u cneactBus u3 Hero. TeueHue Bsi3kol xugkoct. @opmynsl HetoToHa 1
Croxkca. KoadpumnueHT BI3KOCTH U METOJIBI €r0 ONpeCTICHHUSI.

Tema 1.3. Mexanudeckue KoeOaHUs ¥ BOJTHBI

I"apMoHuueckue KonebaHus U ux xapakrepucTuky. uddepeHnnanbHoe ypaBHEHHE rapMOHHYECKUX KoeOanuil. [IpyKuHHBIH,
(u3MUecKnii 1 MaTeMaTHIECKUI MasTHUKH. DHEPTHs TapMOHIYeCKUX Koebanuii. CliojkeHne rapMOHHYECKIX KOJIeOaHu OTHOTO
HaIpasJeHUs U OAMHAKOBOM yacToThl. buenue.

CrnoxeHus: B3aUMHO MEPIEeHANKYISPHBIX Konebanuid. durypsl Jluccaxy. 3aTyxaronie U BoIHYKACHHBIE KoneOaHus. PesoHaHc.
BonHOBBIE iporiecchl. MexaHn3M 00pa3oBaHUs MEXaHUIECKHIX BOJH B YIIpyroi cpexe. [IpononpHbIe U TOIIEPEYHBIC BOIHBL.
YpaBHeHHe TUIOCKOH Oeryiiei BomHbI. [IJTnHA BOIHBI M BOJIHOBOE YHCIIO.

Paznen 2. MonekynsipHas Gu3uKa U TepMOAMHAMUKA




Tema 2.1. MoneKkynspHO-KHHETUIECKast TEOPHUs

OmnbITHBIE 3aKOHBI UCANBHBIX ra3oB. YpaBHeHue Knaneiipona-MenaeneeBa. OcHoBHoe ypaBHeHHe MKT uaeanpHbIX rasos.
Cpenssst KHHETHYIecKasi SHePTHst MOJIEKYIT. MoJeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE aOCOIOTHOH TeMITepaTypHl.

OIeMeHTHI CTaTUCTUYeCKOH (pr3nku. 3akoH MakcBemIa IS pacipeiesIeHHs. MOJICKYIT HCaTbHOTO ra3a Mo CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akoH bonbliMaHa 1 pacnpeeneHus YacTHI] BO BHEIITHEM NTOTeHIUaIbHOM none. CpegHee yuciao
CTOJIKHOBEHHUI ¥ CpeIHSAS JUIMHA CBOOOJHOTO MTPOOEra MOJIEKyII.

OmnsitHOe 0o60ocHOBarMe MKT. [Tnddy3us, TermonpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypre n HeioToHAa.

Tema 2.2. TepmoanHamuka

Buytpennsist sHeprus. Uncno creneneil cBo60bl MoseKyll. 3aKOH paBHOMEPHOT'O PaclpeeleHus] SHEPTHHU 110 CTETEHSIM CBOOOIBI.
ITepBoe Hagaso TepMonuHaMHKH. PaboTa rasa npu n3MeHeHHH ero o0beMa. TermIoeMKoCcTs MaKpocHcTeMbl. MossipHas
TETJIOEMKOCTh. 3aBUCHMOCTb TEIIOEMKOCTH HACAIFHOTO Ta3a OT BUAA Mporecca. [IpuMeHeHne mepBoro Hagaga TEPMOIUHAMUKH K
u3onpoueccaM. AnuabaTHbli mponecc. Ypasuenue Ilyaccona.

Kpyrossie nporeccel. O6patumble 1 HeoOpaTtuMsble mpouecchl. Lukin KapHo n ero k... 1uis npeansHoro rasa. Bropoe Hagano
TepMoarHAMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHIECKOE TOJIKOBAHHE.

Cutel ¥ OTEHIUATBHAS YHEPT U MEKMOJIEKYIIIPHOTO B3anMOAEHCTBUS. D PEeKTUBHBIA uaMeTp MOJeKyl. Y paBHeHue Ban-nep-
Baanbca. ®azosble nepexons! 1 1 2 pona. Kpurnueckoe cocrosiHue. TpoiiHas Touka. OCOOCHHOCTH TBEPJOTO M XKUIKOTO COCTOSHHI
BelecTBa. IloBepxHocTHOE HaTsbKeHHe. CMauuBanue. KanwuisipHble sIBICHUS.

Pazgen 3. DnexTpuuecTBoO

Tema 3.1. DnexTpocraruka

3akon Kynmona. HanpskeHHOCTE M CHIIOBBIE JIMHUH HANPSHKEHHOCTH AJIEKTPHYECKOTO oM. [IpHHITNIT CyTiepio3nm
JJeKTpuueckux nonei. IIpuMep pacuera HaNPsKEHHOCTH 0TI, CO31aBaEMOM cucTeMoi 3apsoB. IIoTok BekTopa HalpsKEHHOCTU
anexTpuueckoro nonsa. Teopema Octporpaackoro-I'aycca

PaGoTa cH1 3IIeKTPHYECcKOT0 MO 0 TTepeMENIeHHIo 3apsaaa. L{npkyiamus BeKTopa HalpsDKeHHOCTH. [loTeHInanbHbIH XapakTep
3JIEKTPOCTATUUECKOTO MO, [ToTeHnman 31eKTpUYecKoro nojst. DKBUIIOTCHIMATBHbIEC TTOBEPXHOCTH. CBA3b MOTEHNIHAIA C
HAIPSHKEHHOCTHIO MOJIS. DJIEKTPUYECcKoe MoJie B TUAIEeKTpUKaX. THIIbI AUAIEKTPUKOB. Buasl monspusanuu. Bektop nonspusanuu.
ITpoBOTHHKY B ANIEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh TPpoBoAHNKA. KoHneHcarops! 1 ux Buabl. @opMyia MIOCKOro
KoHJeHcaTopa. CIiocoObI cCoeTMHEHN KOHAEHCATOPOB B 0aTapero. DHEPTHs 3IeKTpocTaTndeckoro rnoist. O0bpEMHAS IIIOTHOCTh
SHEprUHm.

Tema 3.2. DnexTpoauHaMHKa

ITocrosiHHBIN 3neKTpUUecKuil ToK. Buasl Hocutene 3apsa B pa3nuuHblx cpenax. Cuna Toka. Bexrop miotHoctu Toka. 9/1C
HCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MoaHOH rernu. COpoTHBIICHHE W IIPOBOJUMOCTS IPOBOIHUKOB, X TEMIIEpaTypHas
3aBHCUMOCTb. PacueTr conpoTuBiIeHUH IPU pa3aMYHbIX BUAAX COCTUHEHHUN.

Pabota 1 MOImHOCTE 3s1eKTpHUecKkoro Toka. 3akoH [xoymsa-Jlenna. [IpaBuna Kupxroda n npumeHenne ux k pacuery
Pa3BeTBIEHHBIX LIEMEH.

Paznen 4. DnexkrpoMarHeTusm

Tewma 4.1 Maraurocraruka

MarnutHoe none. Uaaykuus MarHuTHOro nojst. Cunossle IMHUKM MarHUTHOTO IOJIs, €r0 BUXPEBOU XapakTep. 3akoH Ammepa s
CHUJIBI, IEHCTBYIOLIEN Ha IPOBOJHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHeli MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKOM B
MarHuTHoM nouie. [Ipunnun paGoTsl snekrpoasurarens. 3akon buo-Casapa-Jlamiaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
noset (IPsIMOTO ¥ KPYTOBOTO TOKOB).

Cutbl B3aNMOEHCTBHUS MapaIedbHBIX TOKOB. 3aKOHBI AMIepa. JBikeHHe 3apsuKeHHBIX JacTHI] B MATHUTHOM none. Cuna
Jlopenna. upkynsiuus Bekropa H u B. 3akoH nosgHoro Toka. MarHuTHOE 1oJie cojieHou 1a M Topouaa. [1oTok BeKTopa MarHUTHOM
unaykuuu. Teopema I'aycca ans nosis B. Ilotok Bekropa B uepes cosnenounn.

Tema 4.2. MarnutHas uaaykuus. Teopus Makcseia 1)1 3J€KTPOMarHUTHOTO OIS

Paborta o nepemMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MAarHUTHOM IoJie. DJIEKTPOMAarHuTHas HHAyKIHA. 3akoH Papajes U
€ro BBIBO/J] U3 3aKOHA coxpaHeHus sHepruu. Ilpasuno Jlenna. fIBnenune camonnaykiuu. MHIykTHBHOCTB KOHTYpa. OJ1C
caMOMHAyKIuU. B3auMHas MHAYKIYS.

MarnuTHOe 1oJje B BemecTse. TUIBI MaTHEeTUKOB (JHa-, Hapa- U (GeppoOMarHeTuky), ux pusmdeckas npupoaa. HamarHU4eHHOCTS.
MarnuTHas poHUIIaeMocThb BemecTBa. OcHOBBI Teopun MakcBemna. Tok cmemenus. Y paBHeHus: MakcBeniaa B MHTErpaabHOM
bopwme.

ITonsTHE 0 MepeMeHHOM Toke. OMHYEeCKOe, peaKTUBHOE (EMKOCTHOE M HHIYKTHBHOE) U ITOJTHOE COIPOTHBIICHHUS LIETIH IIEPEMEHHOTO
Toka. 3akoH OMa JUId Iery NepeMEeHHOro ToKa. MOIIHOCTh, BeIAesIeMas B eIl NEPEMEHHOTO TOKa.

DOneKTpoMarHuTHeIe Konebanus. ["apMoHNYecKye, 3aTyXarolye U BRIHYX/ICHHbIE Kosiebanust. [lonstue o pe3onance.
ONEeKTpOMarHuTHBIE BOJIHBI U UX cBoMcTBA. [1Ikana 3eKTpOMarHUTHBIX BOJIH.

Paznien 5. Onruka

Tema 5.1. @uznyeckas onruka

OCHOBHBIC 3aKOHBI T€OMETPUUCCKOM ONTHKH. AOCOIIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH MpeoMiIeHus. VX Gu3naeckuii CMBICII.
SIBneHue MOTHOTO BHYTpeHHero oTpaxeHus. CBeroBoasl. Chepuueckue 3epkana. opmyna 3epkana. [loctpoeHne n3o0paxeHuit.
Tonkue nunzel. @opmyna nun3ssl. [locTpoeHne n3obpaxeHunit.

BosHoBast 3neKTpoMarHuTHast mpupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTb CBETOBBIX BOJIH. Bpems u juinHa
korepertHocTu. [IpocTpancTBeHHas korepeHTHOCT. HTepdepernus cBeta. Meroas! HabmoaeHus narepdepeHunu ceera. Pacuer
unTepdepenyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOHM TONIIMHEI M PABHOTO HAaKJIOHA.
Konpna Hetotona. [Ipumenenne naTepdepeHInH B HayKe U TEXHUKE.

Judpakmus ceera. [Tpurnun INoiirenca-®Openens. Merox 301 @penernst. Judpaxuus OpeHernst Ha KPYTJIOM OTBEPCTHH U IUCKE.
Judpakius Ha npocTpancTBeHHOH pemieTke. Popmyna Bynega-bparra. Pentrenorpaguueckoe uccienoBaHue CTpyKTypbl




kpuctamioB. [TonsTre o ronorpaduu.

IMonapuzanus ceera. EcTecTBeHHbIH U nosipu30BaHHbIN cBeT. 3akoH Mamtoca. [lomsipusanust cBeTa py OTPaKeHUU U
TPEJIOMIICHIH Ha TPaHUIE IBYX TUIEKTPUKOB. 3akoH bprocrepa. J[BotiHoe mydenpenomienue. [Ipm3sma Hukomst. [onsponast n
HOJIAPHU3AIIOHHBIC IPU3MBIL.

HckyccTBeHHas ontuyeckas aHuzorpornusa. D dextsl Keppa u @apanes. Ontuuecku akTUBHBIE BellecTBa. JJucnepcus ceera.
DJeMeHTBI 3IEKTPOHHOI TeopHuu aucrepcun ceera. [lormomenue (abcopbuust) ceera. 3akon byrepa.

Tema 5.2. KBanrtoBas ontuka

TemnoBoe U3IydeHHE U €T0 XapaKTepUCTUKH. AGCONIOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonbimana.
Pacnipenenenune sHEprum B CieKTpe abCOIIOTHO YEPHOTo Teia. 3akoH cMmereHns Buna. ®opmyna Penes-/xuHca.

SIenenue pororddexra. BHemunit hororddext u ero 3akonsl. PoToHBI. YpaBHeHHe DWHIITeHHA U1 BHEITHETO (poToddhdexTa.
Macca n ummynsc ¢ortoHa. JlaBnenne cBera. OnbiTer Jlebenena. Jlazeps!, mpuHIND JEUCTBUS, YCTPOICTBO M NPUMEHEHHUE.

Pa3nen 6. AToMHas U siiepHast pu3nKa

Tema 6.1. Ctpoenue atoma

Mogenu atomoB Tomriicona u Pezepdopaa. OMmuprueckie 3aKOHOMEPHOCTH B CHIEKTPaxX UCIYCKaHUS U TOTJIOLIEHUSI aTOMOB.
®opmyna Punbepra. JInneiuartelii criektp aroma Bojopoia. OCHOBHBIE CEPUH CIIEKTPAIIbHBIX JIMHUH.

Bouna JIyn ne Bpoiiist. OnbITHOE 000CHOBaHUE KOPITYCKYIISIPHO-BOTHOBOTO Jyajii3Ma CBOWCTB BemiecTBa. COOTHOIICHUS
HeompeseneHHocTel ['elizeHOepra kak MposiBICHHE KOPITYCKYIIPHO-BOITHOBOTO Jyalli3Ma CBOICTB MaTepuu. BonHoBas GyHKIS 1
€e CTaTUCTUYECKHUM cMbIcil. YpaBHenue Llpéaunrepa 1uist cTaiuOHapHBIX COCTOSHUM.

IMoctynarel bopa. BopoBckas Teopust aToma BOJOpOIa U BOJOPOAOIIOT00HOTO HOHA. ATOM BOJOPO/Ia B KBAHTOBOI MEXaHHUKE.
KsanToBble uncna. CiuH 3nekTpoHa. CiHOBOE KBaHTOBOE uncio. [Ipunuun ITaynu. Pacnpenenenue 31€KTPOHOB IO COCTOSHUSM.
Tema 6.2. SAnepHas puzuka

PentrenoBckue cnekTpsl. 3akoH I'. Mo3nu. Ilorsnomienue, CHOHTaHHOE U BBIHYKAEHHOE H3inydeHue. [lonarue 06 onTuueckux
KBaHTOBBIX F'eHepaTopax (Tazepax). Pasmep, cocras u 3apsix aToMHOTO siapa. MaccoBoe 1 3apsioBoe uncia. JleeKkt Maccsl 1
SHEPrus CBA3U A1pa.

B3anmonelicTBue HyKJIIOHOB U IOHATHE O CBOMCTBAX M MPUPOAE AepHbIX cuil. Monenu aapa. PannoakTuBHOE M3Iy4eHHE U €ro
BUJIBL. 3aKOH PaJHOaKTUBHOTO Paciiafa. 3aKOHOMEPHOCTH U IIPOMCXOKACHHE anb(a, Oera - 1 raMMa-H3JIydeHUs] aTOMHBIX sep.
TlonsiTHE O SAEPHBIX peakUUAX U UX OCHOBHBIX TUMAaX. MIcKyccTBeHHas pauoakTUBHOCTh. [lenenue Tsokensix saep. Lemnas
peaxuus genenus. [loHstue o siaepHOi SHepreTHke. Peakuus cuHTe3a aTOMHBIX siep. [IpobieMa ynpaBasieMbIX TEPMOSIEPHBIX
peakuii. DeMeHTapHbIe YacTHIBL. X Kiaccudukarms.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

BeImoHeHve U 3ammuTa 1abopaTopHbIX padoT
BeImosHEHHE CaMOCTOSTEIBHBIX PadOT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX PadoT

6.3. KonrpoabHble BONIPOCHI U 3aJaHUS

OIIK-2: CnocobeH MNPUMECHATH €CTCCTBCHHOHAYYHBIC U O6H_ICI/IH)K€HepHLIC 3HAaHUsA, aHAJIUTUYCCKHUEC METO/IbI B HpO(I)eCCPIOHaHLHOI;’I
JCATCIBHOCTHU

2 cemecTp

OTKpHITHIE BOIIPOCH

Bonpoc Nel

OO0BbsicHHTE, TOUEMY NPH ABIKEHUN KOpalJsi BO3HUKAIOT KosiebaHus kopryca. Kakue BHelIHne 1 BHyTpeHHHE (HaKTOPBI MOTYT
BJIUSITH Ha aMILUTUTYLY U 4YaCTOTY 3THX KOJeOaHui?

Ortser:

Konebanus xopmyca kopabiisi BOSHUKAIOT U3-3a BO3ACHCTBUS BHEITHUX CHJI, TAKMX KaK MOPCKHE BOJHBL, BETEp U TEUCHHS.
BHyTrpenHue (akTopbl, BKIItOUas KOHCTPYKIUIO KOPITyca, paclpeiesicHue Harpy3Ku U paboTy MEXaHU3MOB, TAK)KE UTPAIOT POJIb.
BHentHue critel 3aCTaBISIOT KOpalIlk KOIeOaThCsS B BEPTHKAILHOM M TOPU30HTAIBHOM HAIPABICHUAX, YTO CO3/IacT THHAMIYECKUE
HArpy3kKd. AMIIIATY/IAa ¥ 9aCTOTa KOJIeOaH!H 3aBHUCST OT pa3Mepa i (OpMbI Kopalirst, TIyONHBI MOPSI, TIOTOTHBIX YCIOBHH H
COCTOSIHHSI BOJHOW ITOBEPXHOCTH.

Bonpoc Ne2

OOBsicHUTE, KaK OCYILECTBIISCTCS YIIPAaBICHUE CyTHOM B YCIOBUSAX OTPAaHUYEHHON BHAMMOCTH. Kakue TeXHOIOruu 1 HHCTPyMEHTHI
HNPUMEHSIOTCS JUls 00ecredeH s 6e30acHOCTH I1aBaHus ?

OrtBer:

YnpasieHue CyIHOM B YCIOBHUSIX OTPaHIMYCHHON BUANMOCTH TPEOYeT HCIIOIb30BAHHS CIICIIHATBEHBIX HABUTAIIMOHHBIX
UHCTPYMEHTOB U TexHoJoruil. Pagap mo3posnser oOHapyKUBaTh NPEMATCTBHA U APYTUE CYNa, IXOJIOTHI 00€CIICUHBAIOT ONpeIeICHue
riyOuHBI 1 penbeda nHa, a GPS-cucTeMbl pe1oCTaBIsIOT TOYHYIO HH(POPMALMIO O MECTOIOJIOXKEHUH. ABTOMAaTH3UPOBAHHbIE
CHICTEMBI yIIPaBJICHHUS ITOMOTAIOT ITOICPKUBATH KypC M M30eraTh CTOJIKHOBEHHMH. Bee 3Tn cpencTBa MoBHIIaloT 6€301MacHOCTh
TUIABAHUS U MUHUMU3HPYIOT PUCKH aBAPUIHBIX CUTYAIHH.




3aKpI)ITI)Ie BOIIPOCHI C OAHUM NPABUJIBHBIM OTBETOM

Bompoc Ne3

Kakoii 3akoH onuchIBaeT ABMKEHUE TeNa MO BO3ACHCTBHEM BHEITHEH CHIIBI?
a) 3aKOH BCEMUPHOTO TATOTEHUS

b) Bropoii 3akon HeroToHa

¢) Tperwuit 3akoH HetoToHa

d) 3axoH coxpaHEHHs YHEPruu

ITpaBunbHbIA 0TBET: b) Bropoii 3akon HeroToHa

Bomnpoc Ned

Kaxkoii mpubop UcCIoabp3yercs Al K3MEPEHHUs CKOPOCTHU 3BYKa B Bojie?
a) ['maponokaTop

b) Oxomnot

¢) Conorpad

d) Jaruuk naBneHus

IMpaBuibHEIT oTBET: a) ['MaponokaTrop

3aKprTbIe BOIIPOCHI ¢ HECKOJIBLKUMU ITPABUJIbHBIMU OTBETAMHU

Bompoc Ne5

Kaxkue (akTops! BIUSIOT Ha CTaOMIBHOCTE CyJJHA HA Boae?
a) dopma kopiyca

b) Pacipenenenne rpy3os

¢) Bricora nHagBogHOTO G0pTa

d) I'myOuna ocaaxu

IIpaBuibHBIC OTBETHL: &, b, ¢, d

Bompoc Ne6

Kakwue ycTpoiicTBa HCIONB3YIOTCS AJIsl U3MEPECHUS MTapaMeTPOB MOPCKOM cpeibl?
a) TepmomMeTpbl

b) darunku conéHoctu

¢) PJIIC

d) CniyTHUKOBBIC PUEMHUKH

IIpaBuibHBIE OTBETHL: a, b, ¢, d

Bomnpocs! Ha ycTaHOBJICHUE TOCIIEI0BATEIBHOCTH
Bomnpoc Ne7

VYcraHOBHTE MPAaBUIIBHYIO TIOCIEI0BATEIBHOCTD ATAIIOB BIKCHUS CY/IHA B IITOPMOBBIX YCIOBHUSX:
1. OlieHKa MOrOIHBIX YCJIOBHUH.

2. IMpunsTHe Mep 1o obecredeHnIo 030MaCHOCTH AKHIIAKa U Ipy3a.
3. YcTaHoBKa NapyCHOIO BOOPY:KEHMsI MU BKIIIOYEHUE JIBUTATEIEH.
4. HaGntonenne 3a n3MEHEHHSMH HOTOJBI.

[IpaBuiibHas mocnenoBaTeNbHOCTh: 1 — 3 — 2 — 4

Bompoc Ne8
YcTaHOBHTE NOCIEA0BATENEHOCTD TAIIOB IIPOBEACHHS MAaHEBPOB ISl IIBAPTOBKH CYJIHA!
1. Br160op MecTa CTOSIHKH.

2. IMoaroroBka 000pynOBaHHS U KOMAHJBL.
3. INoaxox x mpuyamy.
4. BeInonHeHyne MBapTOBOYHBIX ONEpPaLUil.

IIpaBunbHas nocnenoBaTenbHOCTh: 1 =2 — 3 — 4

BOHpOCBI Ha YCTAaHOBJICHUEC COOTBCTCTBHA

Bompoc Ne9

YcTaHoBUTE COOTBETCTBUE MEXLYy THUIIAMH BOJIH U UX XapaKTePUCTUKAMHU:

Tun BoiHBI XapakTepucTuka

a) ITonepeunsre 1) Konebanust gacTuIl NepreHANKYIIIPHO HAIPABICHUIO PACIPOCTPAHCHHS
b) IIpononsHbIE 2) Konebanus yacTull BAOJIb HANPABIEHUS paclpoOCTpaHEHUS
c¢) Crosuue 3) O6pa3yroTcst IPU HAJIOKESHUHU JIBYX BCTPEUYHBIX BOJH

d) Yopyrue 4) TlepenatoT sHeprur0 0e3 MepeHoca BemecTBa

IIpaBuIBHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)




Bormpoc Nel0

YcTaHOBHTE COOTBETCTBUE MEXKITYy GU3HUSCKUMH BEIMIHMHAMH U X SITUHHUIIAMHU H3MEPECHUsT B MEeXXIYHAPOJHOM CHCTEME ¢TUHMI
(cny:

dusnyeckas BeIuUnHA Enununa nzmepeHus
a) Cuna 1) HeroToH

b) Pabora 2) Ixoymb

¢) MomHocTtb 3) Barr

d) Dueprus 4) JIxoynab

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

3 cemecTp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

OOBsicHUTE, KaK MOJIIPU3ALIKS CBETa MIPUMEHSETCS B CY/IOXO0JICTBE, OCOOCHHO B YCIIOBHSX IUIOXOH BUuaMMOCTH. Kakne
MPEeUMYILIECTBa AAET UCIOIB30BAHUE MOISPU3ALUOHHBIX UIBTPOB?

OrtBeT:

[Monsipu3arus cBeTa UCHONB3YeTCs ISl YMEHBIICHHS OJTUKOB W YITYYIICHUST BUIAMOCTH B YCIIOBHAX SPKOH COTHEYHOH 3aCBETKH HITH
OTPaKEHHOTO CBETA OT BOJIBL. [10IApH3aTOPHI MPOIMYCKAIOT CBET TOJIBKO OJJHOTO HAIIPABJICHUS, OJOKUPYS OCTABHBIE, YTO CHUKAET
WHTEHCUBHOCTb OJUKOB. DTO 0COOSHHO MOJIE3HO JJIs MOPSKOB, MTO3BOJISIS BUJETh OOBEKTHI HA TOPU3OHTE WM B BoZie Oosiee 4ETKO.
[Monsipu3aTophl TaK)KE MOMOTAIOT Pa3IHyaTh [[BETA U KOHTPACTHOCTh OOBEKTOB, YIIydIlas 00IIee BOCIPUIATHE OKPYKarOIIeH
00CTaHOBKH.

Bompoc Ne2

OOBsicHUTE, KaK IPOUCXOINT JICTICHUE Aep ypaHa B sJICPHBIX peakTopax. Kakue Mepbl IpHHUMAFOTCS [Tl KOHTPOJIS IEITHOM
peaKkLMy U IPeJOTBPALICHUS aBAPUUHBIX CUTYyalui?

OrtserT:

[enenue sipep ypaHa IPOUCXOIMT ITyTEM 3aXBaTa HEHTPOHOB sipaMu ypaHa-235, 4To MPUBOAUT K UX pacIleIICHHIO Ha JiBa Ooiee
NETKUX Spa U BEICBOOOXKICHNIO SHEPTUH. B pe3ynbraTe peakuu TakKe BBIICNAIOTCS HOBBIC HEHTPOHBI, CIOCOOHBIE BBI3BAThH
JanbHelnee aeneHue. [ KOHTPOIIS LHEeMHONW PeaKkIuy UCTIONB3YIOTCS YIIPABIAIOMINE CTEPIKHH, IOTIONIAIONINE H30BITOK
HEWTPOHOB, a TAKXKE CHCTEMBI OXJIAXKACHHS, IPEIOTBPALIAIOIINE IEPETPEB PEaKTOpa. JJONMOTHUTENbHBIE MEPBI 0€30MaCHOCTH
BKJTFOYAOT PE3ePBHBIC HCTOYHUKH AICKTPOITUTAHNS M 3aIIUTHBIC OaphepHl JUTS CIeP )KUBAHUS PaIHOaKTHBHBIX BEIICCTB.

3aKprTbIe BOIIPOCHI ¢ OAHUM NPABUIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoit Tun nznydenust oopasyercs Mpyu aHHUTHIISIIUH Haphl 3JeKTPOH-TIO3UTPOH?
a) Anbha-usnydeHue

b) bera-m3nygenne

c¢) lamma-n3mydenue

d) UudpakpacHoe uzirydeHue

[IpaBuibHbI OTBET: ¢) ['aMMa-u3aydeHue

Bomnpoc Ne4

Kakoii MeTo1 HCTIONB3yeTCsl UIs ONpeIeTIeHHs] CTPYKTYPbl KPHCTAIIOB?
a) PertrenoBckas mudpaxums

b) DnexTpoHHAT MHUKPOCKOIIHS

¢) Macc-crieKTpoMeTpust

d) Kanmopumerpus

IIpaBunbHENA OTBET: a) PeHTreHOBCKas Au(paKIis

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBETaMHU

Bonpoc Ne5

Kakue MeToIpl HCHONB3YIOTCS A5l OOHAPYKCHUSI PAJMOAKTUBHBIX HCTOUHHKOB?
a) lamma-criekTpomeTpus

b) JleTekTopbI HOHU3UPYIOWIETO H3ITyICHUS

¢) PertrenoduryopeceHTHEII aHaIN3

d) DrnekTpoHHass MUKPOCKOTHS

ITpaBuibHEIE OTBETHL: a, b

Bonpoc Ne6




Kakue npuOops! HCHIONB3YIOTCS AL HCCIEAOBAHUS ONTHYECKHUX CBOIICTB MaTepHanon?
a) CriektpooTomMeTp

b) IMomspumerp

c) Peppaxkromerp

d) Kanubparop

I[paBuitbHBIC OTBETHL: 2, b, C

BOHpOCLI Ha YCTAHOBJICHUC OCJIEA0OBATCIBHOCTH

Bonpoc Ne7

YcTaHOBHTE MPAaBIIIBHYIO TTOCIEI0BATENEHOCTD ATAIIOB MIPOLEcca SIEPHOTO CHHTE3a:
I. OO6pa3zoBanue renusl.

2. CoenuHeHne ABYyX aTOMOB BOJOPOJA.

3. BrIcBOOOXKICHNE YHEPIHH.

4. DopMHPOBaHHE HOBOII MaTepUH.

[IpaBuiibHas TOCTENOBATENBHOCTD: 2 — 4 — 1 — 3

Bompoc Ne8

YcTaHOoBHTE MPAaBUIIBHYIO TOCIEI0BATENBHOCTD IAT0B MPH MPOBEICHUH SKCIIEPUMEHTA 110 HHTep(EepeHIUH CBeTa:
L. Habnronenue u perucrparys HHTEpHEpeHIUOHHON KapTHHBIL.

2. VYcTaHOBKa UCTOYHMKA KOTE€PEHTHOTO CBETA.

3. YcraHOBKa 9KpaHa A7 HaOMIOAEHUs HHTepGhEPEeHITHH.

4. PerynupoBaHue paccTOSHUSI MEXIy UCTOUHMKOM CBETa U SKPAHOM.

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

Bonpoc Ne9

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

a) ®otord ekt 1) ConHeunsle GaTapen

b) SAnepusiit cunate3 2) Jlazepst

¢) Marnuthnoe none 3) Kommacer

d) DrekTpoMarHUTHAsS WHIYKIIHS 4) T'enepanust 3IEKTPOIHEPTHHI

IIpaBuIbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

YCcTaHOBHUTE COOTBETCTBHE MEXY (PU3NIECKIMH SIBICHHSIMH B ONITHKE M UX OMHCaHUCM:
Duzndeckoe SBICHHE Omnucanne

a) Judpaxuus 1) PaznoxeHue cBeTa Ha CHEKTpajbHBIC I[BETA

b) IIpenomnenne 2) Nsrubanne CBETOBBIX BOJH IIPH MPOXOXKICHUH 4Yepe3 Mperpamy
¢) ducnepcus 3) V3MeHeHne HalpaBieHUS CBETA IIPH IIEPEXOMe U3 OTHOH CPeasl B APYTYIO

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

2) - 2)

b) — 3)

c)—1)

d)—4)

OIIK-3: Cnoco6eH npoBOAUTE U3MEPEHUS U HAOMIOACHUS, 00padaThIBaTh U MPEICTABIATh SKCIIEPUMEHTAILHBIE TaHHbIE

2 cemectp

OTKpBITBIE BOIIPOCHI

Bonpoc Nel

Omnummre nporecc U3MepeHust KodpHUIMEHTa TPEHNS CKOIBKEHUS MEXKLY IByMsI IIOBEPXHOCTAMH. Kakue napameTpsl HEOOX0AUMO
KOHTPOJIPOBATH TP MPOBEICHUN SKCIIEPHMEHTA?

Ortser:

Jlns u3mepenus kodp@uiieHTa TpeHus CKOIbKEHUS] MEXITY ABYMsI TOBEPXHOCTSIMU OOBIYHO UCIIONIB3YETCS METO HaKJIOHA
wiockocTd. OJMH U3 00bEKTOB IOMEIIAETCsl HAa HAKJIOHHYIO INIOCKOCTh, ¥ IOCTENICHHO YBEIIMYMBAETCS YrOJl HAKJIOHA 10 MOMEHTa
Hagasa cKoibkeHus. KoaddurmeHT Tperns paccunTrIBaeTCS Kak TAHTEHC yIJla HAaKJIOHA. BakHO KOHTPOIMPOBATE YHCTOTY
MOBEPXHOCTEH, PABHOMEPHOCTh NPUIOXKEHHS HaTPY3KH U OTCYTCTBHE BHOpAIIHii.

Bormpoc 2:

OOBsicHUTE, KaK I3MEPHUTH CKOPOCTDH PAcIIpOCTPaHEHHUs 3BYKOBBIX BOJIH B cperie. Kakue MeToabl HCIIONB3YIOTCS IS 3TOTO U KaKHe
(haKTOPBI HYXKHO YIUTHIBATE?

OrtserT:




CKOpOCTI) pacripoCTpaHCHN 3BYKOBBIX BOJIH B CPEIC UBMEPACTCA € TOMOIIbIO METOA0B, OCHOBAHHBLIX Ha PETUCTpALlA BPEMEHU
MMPOXOKACHUA 3ByKOB01>i BOJIHBI MY ABYMs TOYKaMH. HCHOJ’HBy}OTCﬂ YIAbTPa3BYKOBBIC JAaTYHUKH HUIIU MI/IKpO(I)OHLI. Baxno
Y4YUTBIBATh TCMIICPATYPY CPCAbl, BIAXXHOCTh U HAJTUYUC HpeHS[TCTBPIfI, KOTOPBIC MOT'YT ITIOBJIMATH HA pAaCIIPOCTPAHCHHUC 3BYyKa.

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

Kakne nprOops! HCIOIB3YIOTCS VISt H3MEPEHHSI MarHUTHOTO 1OJIs?
a) Kommac

b) Maruurometp

c¢) ['anpBanoMeTp

d) Karymika nHIyKTHBHOCTH

IIpaBunsHbIE OTBETHL: b, d

BOHpOCBI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIbHOCTH

Bonpoc Ne7

YcraHOBHUTE MPaBWIIBLHYIO MOCIIEIOBATEIBHOCTD 1IIAr0B IPH IPOBEACHUH HKCIIEPUMEHTA 110 U3MEPEHUIO CKOPOCTH 3BYKa B BO3JLyXE:
1. [MonxroueHre MUKPO(POHOB K PETHCTPUPYIOIIEMY YCTPOHUCTRY.

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

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

4. Hactpoiika paccrosHuil MeXIy MUKPO(pOHAMH.

IIpaBunbHas nocnenoBaTenbHoCTh: 4 — 1 52 — 3

Bormpoc Ne8

Y CcTaHOBHTE MOCIIEIOBATEIHFHOCTH [IIATOB ITPH HACTPOIKE JTa3epHOTO TATBHOMEPA TSI H3MEPEHUS PACCTOSTHU:
1. Hactpolika npueMHUKa CUTHajA.

2. [MonksaroueHre UCTOUHUKA MUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUsL.

[IpaBusbHas TOCIENOBATENBHOCTE: 2 — 3 — 1 — 4
Bomnpockl Ha ycTaHOBJIEHUE COOTBETCTBHSI

Bonpoc Ne9

VY CTaHOBHTE COOTBETCTBHE MEXIY HDU3MUECCKAMHE SBICHUAMHE U TPUOOPAMHU, UCTIONB3YEeMBIMH JUIS HX U3y9CHHS:
dusnueckoe SBICHUE IIpudop

a) DnexTpudecTBo 1) AMmepmeTp

b) Marnetusm 2) Komnac

¢) Onrrueckne 3G QeKTh 3) Cnexrpometp

d) PagmoaktuBHOCTE 4) I'eiirepoBckuii CueTUnK

IIpaBunbHOE COOTBETCTBUE:




a)— 1)
b) —2)
c)—3)
d)—4)

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

Bompoc Nel

OOBsCHUTE, KaK MPOUCXOIUT MPEIOMIICHHE CBETa Ha TPAHUIIC JABYX CPEl C pa3HBIMU MMOKa3aTesIMu peiomiteHus. Kakue gakropsr
BIIHSIOT HA yroJ MPETOMIICHHS?

OrtBer:

[pemoMiieHre cBeTa MPOUCXOINT, KOTAA CBET MIEPEXOIUT M3 OJHOM CPeabl B IPYIYIO C Pa3iIMYHBIM IIOKA3aTeIeM MIPEITOMIICHUS.
YToM npenoMIIeHusI OTIPEIeNsIeTCs] OTHOIIEHHEM CHHYCOB YIIIOB MAaICHHSI U TIPEJIOMIICHHS, coTrlacHo 3akoHy CHema-Jlexapra. Ha
YroJ MPeJIOMIICHUS BIUSIOT MOKa3aTeIH MpeloMIIeH s 00euX Cpe, Yroil MaeHus CBeTa U JUIMHA BOJIHBI CBETA.

Bonpoc Ne2

OOBsicHUTE, KaK TPOUCXOIHUT (poT03((heKT U Kakue (PaKTOPhI BIUAIOT Ha €ro MHTEHCHBHOCTH. Kakue MaTepraisl Hanboee
3((HEeKTUBHO 1EMOHCTPUPYIOT POTOIDDEKT?

OrtserT:

DoT0o3(h(heKT — 3TO SIBICHHUE, IPH KOTOPOM CBET BEIOMBAET 3JIEKTPOHBI M3 ITOBEPXHOCTH MaTepuaia. IHTeHCHBHOCTH (hoToddderra
3aBHCUT OT YaCTOTHI CBETA, €T0 HHTEHCHBHOCTH U CBOMCTB MaTepHana. Marepuaisl ¢ HU3K0il paboToil BBIX0O/a 3IEKTPOHA, TAKHE
KaK IIeJ0YHbIC METALTbI, Hanbosee 3pPEKTUBHO MPOSBIAIOT GOTOIDPEKT.

3aKpLITI)Ie BOIIPOCHI C OTHUM MIPABUIBHBIM OTBETOM

Bompoc Ne3

Kaxkoit mpubop ucrons3yeTcst A1 H3MEepEeHNs JUTMHBI BOJIHEI CBeTa?
a) Cnextpomerp

b) ®otomeTp

¢) UnTepdepomerp

d) Muxpockon

IIpaBunbHbIil 0TBET: a) CEKTpOMETp

Bompoc Ned

Kakoii anemeHT nepuoguueckoi TabNUIBl UMEET HanOoblIee KOINIECTBO IIPOTOHOB B siApe?
a) Ypan

b) Ilmyronnit

¢) Panuit

d) Kanudopuuit

[IpaBunbHBIi OTBET: a) YpaH

gaKpLITI)IC BOIIPOCHI C HECKOJBKUMU MTPABUIIbHBIMU OTBETAMU

Bonpoc Ne5

Kaxue MeTo/Ipl MCIIONB3YIOTCS A7l OOHAPYKEHHS PaJHOAKTHBHBIX HCTOYHUKOB?
a) [amMma-criekTpomerpus

b) JleTeKTOpbl HOHU3UPYIOILETO U3ITydECHHs

¢) PertrenoguryopeciieHTHBIH aHaIN3

d) DnexTpoHHAs MUKPOCKOIHS

ITpaBuiIbHBIC OTBETHL: , b

Bonpoc Ne6
Kakue npubopsl HCMONB3YIOTCS AT UCCIIEAOBAaHUS OTITUYECKUX CBOWCTB MaTepHaaoB?




a) CnextpodoTomerp

b) [Monsipumerp

¢) Peppakromerp

d) Kanu6parop
IIpaBusibHBIE OTBETHL: @, b, C

BOHpOCI)I Ha YCTAaHOBJICHUC MTOCJICAOBATCIBHOCTH

Bompoc No7

YcTaHOBHTE MPABIIIBLHYIO ITOCIIEIOBATEIBHOCTE 3TAIIOB TPOIIecca ACPHOTO CHHTE3a!
5. OO6pa3zoBaHue renus.

6. CoennHeHne IByX aTOMOB BOAOPOJA.

7. BBICBOOOXKICHHE YHEPTHUH.

8. dopMupoBaHrue HOBOM MaTepUH.

IIpaBusnbHas nocnen0BaTenbHOCTh: 2 >4 — 1 — 3

Bomnpoc Ne§

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEIOBATEIBHOCTD IAr0B IPH MIPOBEACHUH SKCIICPUMEHTA 110 HHTEP(EPEHINH CBETa!
5. Habnronenue u peructpanusi MHTEpPEpEeHINOHHON KapTHUHBL.

6. VYcTaHOBKa MCTOYHHMKA KOTEPEHTHOTO CBETA.

7. YcraHOBKa 9KpaHa Ay HAOMIOAEHHUsS HHTephEPESHITHH.

8. PerymupoBaHue paccTOSHUS MEXIYy UCTOUHHKOM CBETa U SKPAHOM.

[IpaBuiibHAs TOCTEAOBATENBHOCTD: 2 — 4 — 3 — 1
Bompockl Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKITy PU3MUECKUMH SIBJICHUSIMH 1 MIX TIPUMEHEHHEM B TEXHUKE:
PusnyecKkoe sBICHHUE IIpumeHeHne B TEXHUKE

a) ®ororp ekt 1) ConmHeunsle OaTapeu

b) SAnepusrit cuare3 2) Jlazepst

¢) Marautnoe none 3) Kommacer

d) DnekTpomMarHuTHas MHIYKIHS 4) I'enepanyst 2JIEKTPOIHEPTUU

[TpaBuIBHOE COOTBETCTBHUE:

a) — 1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

YCTaHOBHTE COOTBETCTBHE MEXIY (HDU3MUCCKAMH SBICHUSAMHE B OIITUKE U X ONUCAHUCM:
DU3NUECKOE SIBICHUE Onucanue

a) dudpaxuus 1) Pa3znoxxeHne cBeTa Ha CIIEKTpalbHBIC IBETA

b) IIpenomnenue 2) N3rubanuie CBETOBBIX BOJH IMPHU MPOXOKICHUH Yepe3 Mperpamy
¢) ducniepcus 3) V3sMeHeHne HalpaBIeHUS CBETa IIPH TEPEX0/e U3 OTHOW CPesl B APYTYIO

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

a) —2)

b) — 3)

c)—1)

d)—4)

6.4. MeToguyecKkne MaTePUAJIbI, ONIPeIeISIONINe MPOLEAYPHI OLEeHUBAHUS

Metonyka oreHKH JJabOpaTOpHBIX padoT

CTyneHT IOJDKeH BBIONHUTD M 3aIIUTHTH BCE JTa00paTOpHBIE PadOTHI, IPEIyCMOTPEHHBIC IPOrpaMMO THCIIUTIINHEL
JlabopaTopHast paboTa CUMTAETCS 3aLIUIIEHHON IPH YCIOBUH yIAOBICTBOPHTEIHHBIX OTBETOB HA HE MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IPUBEACHHBIX B KOHIIE KaX/J0i1 paboTHI B 1aOOPaTOPHOM MPAKTUKyME, a TAK)Ke BBIMOTHEHHS TECTOBBIX 3aJlaHUH 110 TeMe
paboThI HAa YCMOTPEHHE MPETIoIaBaTelNeH.

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

MertouKa OLICHKH 3K3aMeHa M0 TUCIIUIIINHE

TeopeTuudeckas 4acTh 3K3aMeHa M0 JUCHUIIINHE MIPeACTaBIsIeT coO00i KOMITJIEKC BOIPOCOB Ha YCBOGHHE IMPOIICHHOr0 MaTepHuania -
TEPMHHBI, ONPEEIICHNUS, 3aKOHBIL.

B pamkax TeopeTHuecKoi YacTH 00yJaromuics, U KaKA0T0 3a1aHus, (GOpMyIHpYeT PaBIIIBHEIE C €T0 TOYKH 3PSHUS OTBETHL.
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIydae, €CIIU JaHbI BEpHBIC OTBETHI Ha BOIIPOCHL. B MpoTUBHOM citydae 3agaHue
CUUTAETCS HEBBIIOIHEHHBIM.




HpaKTI/I‘{eCKaH YacCTb DK3aM€Ha IO JUCHUIIIIMHE TPEACTABIACT 3aJa4U, HAMIPABJICHHBIC HA BBISIBJICHUE BO3MOKHOCTH NPAKTUYICCKOI'O
MMPUMCEHCHHS KOHKPETHOI'O TCOPETUYCCKOT'O pa3aciia.

DK3aMCH BEICTABIISICTCS C Y4€TOM PE3YJIbTATOB BBIIIOJIHCHUSA TeOpeTquCKOﬁ u HpaKTI/I‘ICCKOf/‘I JacTeil B COOTBETCTBUH C
TMPUBECACHHBIMU HUXKE Tpe6OBaHI/IHMI/I.

5 (oTm4HO) >85 Bce 3agaHus BEIONHEHBI B COOTBETCTBUH C TPSOOBAHUAMH, B ITOJHOM 00BeMe M 0e3 OIMIMOOK.

4 (xoporo) 75+84 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHMAMH, B 00BEME HOCTATOYHOM IS OOIIETo
(HyHKIMOHUPOBAHUS CHCTEMBI MJIH BHITIOJHEHO /1B 3a/1aHMsI B COOTBETCTBUU C TPEOOBAaHHUSAMH, B IIOJTHOM 0OBbeMe U 0e3 OIMOOK.

3 (yIOBIETBOPUTEIILHO) 50+74 BeImonHeHO He MEeHee NBYX 3aJaHUil B COOTBETCTBUHU C TPeOOBaHHUSIMH, B 00beMe
JOCTaTOYHOM JUTA 00IIeTo (hYHKIMOHUPOBAHUS CHCTEMEI

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

JIOCTATOYHOM JJIs1 O01Eero PyHKIMOHUPOBAHUS CUCTEMBI
HToroBeiii 0asut 3a 9K3aMeH BBICTABJISIETCS 110 OIICHKE XY/IIeH YacTH. B CIOpHBIX cilydasx MperojaBaTellb BIpaBe 3a1aBaTh
YTOUYHSIOIINE BOMPOCHI U IaBaTh JOMOIHUTENbHBIC IPAKTHUECKUE 3aJaHHS.

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

7.1 Pexomenayemasi iuTepatrypa

7.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTEIH 3aryiaBue WznarenscTBo, rox
JI1.1 | Tpodpumona Taucus Kypc ¢usnku: yaed. mocobue 11 HHKCHEP.-TEXH. CIeIl. By30B Mocksa: Axagemust, 2010
HBanoBHA
JI1.2 | CurumoB Brnamucnas | Onruxa. @usnka aToma: 1ab0paTOPHBINA IPAKTUKYM IO (HH3HKE Hosocubupck: CI'YBT,
WBanosuy, 2016
IIpoTononosa Huna
[TaBnoBHa
JI1.3 |Hwuxurenko AHatomuii |JlaGopaToOpHBIH IPAKTHKYM IO MOJNEKYISIPHON (H3MKE: IPAKTHKYM Hosocubupck: CI'YBT,
I'eoprueBuny, SIkoBieB 2019
Bragumup
Huxomaesuu,

CurumoB Buagucias
MBanoBu4, TpbrIHKHUHA
Enena TpanuesHa,
IIporononosa Huna
ITaBnoBHa, I'otoBaHOB
Muxaun HukomnaeBuu

JI1.4 | Hukutenko AHaTtonnii |JIabopaTopHBIH MPaKTHKYM MO MEXaHHKE HoBocubupck: CI'YBT,
I'eopruesuu, SkoBieB 2018
Bnagumup
Huxonaesuu,

CurumoB Bnangucinas
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBmoBHa, ["'onoBaHoOB
Muxaun HukomnaeBuu

7.1.2. lonoIHUTeIbLHAS JINTepaTypa

ABTOpBI, COCTaBUTETH 3arnaBue W3naTenbcTBO, TOI
JI2.1 | Opnos Tpanuit JlabopaTopHBIi MPAaKTUKYM IO (u3nke. DNeKTPUIECTBO, MATHETH3M Hosocubupck: HI'ABT,
Bacunbesny, 2002
CunroxoB Muxauin
IlerpoBuu
JI2.2 | Buxynos CtaHucnas Du3uKa: 331244 A1 CAMOCTOAT. PELLIEHUs U1 CTy[JEHTOB BCEX CIIELL. Hosocubupck: HI'ABT,
BuxkTtoposuuy, 04. 1 3204. (popM 0O0ydeHHst 2011
Tpeiakuna Enena
TpanueBHa
JI2.3 | Buxkynos C. B., ®dusnka: cOOPHUK 33124 Hosocubupck: CI'YBT,
Curumos B. ., 2017
Tpeakrna E. T.
J12.4 | C.B. Bukymnos, B.1. ®dusmka: yued. mocodue HoBocubupck: CI'YBT,
Curumos, E.T. 2017

Tpoiakuna, A.C.
SpocnaBueBa




8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JISA)

Hasnauenne

Ob6opynoBanue

YuebHas ayJAUTOpHs JUTS
NPOBEJCHHUS TEKYLIETO KOHTPOJI
Y IPOMEXYTOYHOI aTTecTaluu

AymutopHas nocka; Kommiexkr ydeOHoit wmebemm; JlaGopaTopHble CTeHIBI: YHHBEpPCATBHBIH
CTeHJ «3aKOHbI TMOCTOSHHOTO TOKa», 6 mr.; JlabopaTopHas ycraHoBka: OmnpeneneHue
TOPH30HTAJIBHON COCTaBIISIONIEH MarHuTHOro moist 3emu, 4 mT. OmpeselicHUE YCKOPEHUS
CHITBI TSDKECTH TI0 crioco0y beccens, 6 mr.; Mastauk O6epOeka, 2 mt.; MaxoBoe KoJeco, 4 mrT.;
Ompenenenue  ckopoctd  3Byka;, OrmpeneneHHe OTHOWICHHS — TEIIOEMKOCTEH, 2  MIT.;
JlaboparopHoe oOopynoBanue: Habop siekTpousMepuTeNbHBIX Ipubopos, 2 mrT.; Habop
000pYIOBaHMUS JUIS BEIYMCICHHS OTPENTHOCTEH N3MEPEHHH, 6 IIT.

Jlabopatopusi onTUKH W (HUBUKU
aToma - ydeOHas aymIuTOpHs s

AynuropHast nmocka; Kowmrmuiekt ydueOHoi Mebenm; JlaGopatoprble ycraHoBku: OrmpeneneHue
ITIaBHOTO (POKYCHOTO paccTOsHHA JHH3bL, OIpeneneHue Mmokas3aTels IPeOMICHHS XHIKOCTEH ¢

HpOBEACHUS Ja00OpaTOpHBIX | TOMOIIBI0  pedpakToMerpa AOOe; OmpeneneHue JUIMHBL BOJHBI  Jla3epa IIPU  [OMOIIH

3aHATUH mudpaknuoHHOW pemeTkn; OnpenelieHHe KOHICHTPAIMH CaxXapHBIX PAacTBOPOB C TOMOIIBIO
caxapumerpa, 2 wrT.; OmnpeneneHue TeMmmepaTypsl packanéHHoro Ttena; Mccienosanue
JIMHEWYaToro CeKTpa BOAOPOa U ONpeieieHus MOCTOsIHHOM Punbepra

YuebHas ayIUTOpHs quist | AynutopHast nocka; KomruiekT yde6HONM Mebenu; MynbTumenuitHoe o0opynoBaHHE: HPOEKTOP

MIPOBENIEHUS TEKYIIEro KOHTPOJISL
U IPOMEXKYTOYHOM aTTECTAlUH

(cranmoHnapHsIif), skpaH (crarmonapHsIii), [IK (meperocHoit)




