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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KHU3HU

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, [JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

2.2.1 | Metpouorusi, cTanIapTU3aLM U cepTUDUKALHS

2.2.2 | Xumus

2.2.3 | TparcnopTHOE meperpy3ouHoe 000pyI0BaHHE

2.2.4 | Texaomorndeckasi (IIpON3BOJCTBEHHO-TEXHOJIOTHIECKAs) TPAKTHKA

2.2.5 | Teopus TpaHCIIOPTHBIX MPOLIECCOB U CUCTEM

2.2.6 | MoaenupoBaHue TPAaHCIIOPTHBIX MPOLIECCOB

2.2.7 | Texaonmorudeckasi (IIpOU3BOJCTBCHHO-TEXHOJIOTUIECKAs) TPAKTUKA

2.2.8 | Hayuno-uccnenoBatenbsckas padbora

2.2.9 [ O6mmit Kypc OECTIMIOTHBIX TPAHCIOPTHBIX CHCTEM

2.2.10 | Texnonoruueckasi (IIpOU3BOACTBEHHO-TEXHOJIIOTHUECKAs) TPAKTHUKA

3. KOMIIETEHLIMA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS AUCLIAILIMHBI
(MOZY.JIA)

YK-1: Cnioco0eH ocymecTBJIATH MONUCK, KPUTHYECKUI aHAJIU3 U CMHTe3 HHPOPMALMHU, TPUMEHSTh CUCTEMHBIH MOAX0/ AJs
pelleHusi MOCTaBJIEeHHbIX 32124

VYK-1.1: OcymecTBisieT HOMCK U CHHTE3 NOTY4YeHHOH HH(pOpMALKK Il PELeHNs] IOCTaBISHHBIX 3a/1a4

VYK-1.2: TIpoBOANT KPUTHUECKUIA aHATTN3 HH(DOPMAIMK NIPU PEIICHUH MOCTABICHHBIX 33134

VYK-1.3: IIpuMeHsieT CUCTEMHBIH MOAXO0 AJIs PeLEHHUs TIOCTaBICHHBIX 3aa4

OIIK-1: Cnioco0eH NpUMEHATH €CTECTBEHHOHAYYHbIE H 001[eNH:KeHePHbIe 3HAHUSI, METOAbI MATEMATHYECKOT0 aHAJIHU3A H
MO/IeJIUPOBAaHUS B NPO(ecCUuOHATbHOI 1esiTeIbHOCTH;

OIIK-1.1: Vicnonb3yeT NpHHIUIIEI €CTECTBEHHOHAYYHBIX U OOIEHH)KEHEPHBIX 3HAHUH B IPO(ECCHOHATBHOH AeSATEIBHOCT

OIIK-1.2: Bnageer MeTo1aMi MaTEMaTHUECKOTO aHaIK3a B MPOEeCCHOHANBHOM AeITENbHOCTH

OIIK-1.3: Brageet MeTogaMu MaTeMaTHIECKOTO MOJICTTMPOBAHUS B PO ECCHO-HANBHOH NeITebHOCTH

OIIK-3: Cniocoden B cepe cBoeii nmpodeccoHATbHOI AesITeJILbHOCTH NPOBOAUTH U3MepeHusl U Ha01101eHusl, 00padaTbIBaTh
W MPEeCTABISATH IKCIIePUMEHTAJbHBIE JaHHbIE H Pe3YIbTATHI HCIBITAHUI;

OIIK-3.1: TToHnMaeT METOIBI M CIOCOOBI U3MEPEHHSI U HAOIIOICHH

OIIK-3.2: CnocoOeH npoBOIUTH H3MEPEHHs 1 HaOIoAeHNs B chepe cBoel Mpo-(hecCHOHATBHON AeSTETbHOCTH




OIIK-3.3: Bnazgeet HaBbIKaMH 00pabOTKHU U IPeICTaBICHNS IKCIEPHIMEHTAIBHBIX JaHHBIX U Pe3yIbTaTOB UCTIBITAHUN B chepe
cBoel Mpo(ecCHOHAIBHON JIeITEIBHOCTH

B pesyibrate 0CBOCHMS AMCHUILIMHBI 00y4aIOLIUICS J0JIKEH

3.1 |3naTh:

3.1.1| - ¢pusmdeckre OCHOBBI MEXaHUKH;

3.1.2 | - oCHOBHEIE MOHATHA, 3aKOHBI 1 MOACIN MEXAaHUKHU, DJICKTPUICCTBA U MarHeTu3sma, KoJieOaHuH u BOJIH, KBaHTOBOM

(GU3UKH, MOJIEKYIISIPHOHN (DM3UKH U TEPMOAMHAMUKH, ONITHKH, AaTOMHOM U SICPHOH (I3UKH;

3.1.3 | - MmeTomaml TCOPETUUCCKOI'O U SKCIICPUMCHTAJIBHOI'O UCCIICAOBAHUA B (bPIBI/IKG.

3.2 | YMeTh:

3.2.1 | ucmosp30BaTh (PU3NYECKHIE 3aKOHBI IPH aHAIN3E U PEIICHUH MPO0IIeM MPpoQecCHOHANBHOMN NeITeIbHOCTH

3.3 | Baragern:

3.3.1 | meTomamu ipoBeieHNS (PU3NIECKUX U3MEPEHNIT, METOJaMHU KOPPEKTHOM OLIEHKH HOTPEIIHOCTEH IPH MPOBEACHUN

(hU3NUECKOr0 SKCIIEPHMEHTA.

4. CTPYKTYPA JUCHOUILIAHBI (MOIYJIST)

Bun HaumeHoBaHUe pa3aesioB U TeM /BU/ 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | IlpIlo
3aHATHSA / Kype AroT
Paznen | Pa3zgea 1. OcHOBBI MeXaHUKH
Jlex Kunemaruxka /JIex/ 1 2 J1.1J11.4 0
Cp Kunematuka nocTynaTensHOTO M BpallaTeabHOTO JBIKECHHS 1 1.4 0
MaTepHabHOI TOYKH U TBepaoro Tena. /Cp/
JIa6 OCHOBBI METOJIOB 00pabOTKH PE3yIbTATOB U3MEPEHUHN (HU3NISCKUX 1 2 JI1.4J11.6 0
BenmauH. OmpeseneHne MIOTHOCTH Tell MPaBIIBHOH (opMel.  /J1ab/
Jlex Hunamuka /Jlex/ 1 2 JI1.1J11.4 0
JIab Ompenenenne yCKOPEHHs CHIIBI TSHKECTH IO criocoOy beccenst. 1 2 JI1.4 J11.6 0
OmnpeneneHue MOMEHTA HHEPIIMU MAaXOBOTO KoJleca THHAMHYICCKUM
MeTooM. V3ydeHrne OCHOBHOTO 3aKOHA JMHAMUKH BPAIIaTeILHOTO
JIBIDKEHSI ¢ TTOMONIbIo MasiTHrka O6epbexka. /J1ab/
Cp JlMHaMuKa NOCTyNaTeabHOro ABMKEHUS Tell. OCHOBHBIE TEOPEMBI U 1 6 J1.4 0
3aKOHBL. J[MHaMHKa BpaIlaTeIbHOTO JBHXKCHUSI TBepaoro tena. Paborta u
sHeprus B mexanuke. /Cp/
Jlex MexaHnYecKue KoineOaHus U BOJIHEI /JIex/ 1 2 J1.1J11.4 0
Cp T'apmonnueckue konebanus. 3aTyxaromue koneoanus. ClioxxeHne 1 JI1.4JI1.6 0
konebanuii /Cp/
Paznen | Pazpest 2. OCHOBBI MOJIEKYJISIPHOM (pU3UKH
Jlex MonekymnapHo-KuHeTHIecKas Teopus /JIex/ 1 2 JI1.1J11.4 0
Cp MonexynspHo-KUHeTHYecKast Teopust OCHOBHOE ypaBHEHUE 1 8 JI1.4 0
MOJIEKYISIPHO-KUHETUIECKOW TEOPHUU HIICATHHOTO Ta3a. DIEMEHTBI
craTucTHKH MakcBeiuia u bonbimana. /Cp/
Jlex OCHOBBI TepMOJAMHAMHKH /JIeK/ 1 2 JI1.1J11.4 0
JIab H3MepeHue UTHBI 3BYKOBOW BOJIHBI,CKOPOCTH 3BYKa M KO PHIIHEHTA 1 2 JI1.4 JI1.5 0
[Tyaccona o ¢a3oBsIM cooTHOIIEHHAM. OnpeieieHie OTHOIICHUS
VIENBHBIX TETIOEMKOCTEH BO3/TyXa, U3MEPEHHBIX MPU MOCTOSHHOM
JaBJICHUH U IOCTOSIHHOM 00BbeMe Metonom Kiemana u Jlezopma /J1a6/
Cp OCHOBBI TEPMOAMHAMUKH. AHAITU3 EPBOrO M BTOPOTO Hayas 1 8 1.4 0
TepMoarHaMuKu. TeruroBbie MammHs! /Cp/
HKP KontponsHas padora 1 /UKP/ 1 2 JI1.4 0
Paznen | Pa3zgen 3. DiekTpomMarHeTusm
Jlex OnekrpocTaruka /Jlex/ 1 2 JI1.1J11.4 0
JIab HccnenoBanue 31eKTpOCTaTHUYECKOTO 1ostst. OnpeneneHne eMKOCTH 1 2 JI1.4J12.1 0
KOHJICHCATOPOB METOZIOM OAJITMCTUIECKOTO TambBaHoMeTpa /J1ad/
Cp OnekTpocTaTrueckoe mnone. HanpsokenHocTs u noreniuan. [puanun 1 6 JI1.4 0
cynepnosuuuu. Ilpumenenue reopemsl I'aycca nis pacyera
AEKTPUYCCKHX MOJIEH. DIEKTPOEMKOCTh YETHHEHHOTO IIPOBOHUKA U
IUTOCKOTO KOHZEHCATOPa. DHEPTHS 3JIEKTPOCTaTHIecKoro moist /Cp/
Jlex OnextpoauHamuka /Jlex/ 1 2 J1.1J11.4 0




JIab H3MepeHue cOnpoTUBIIEHHS U OLIPEICIICHUE YAEIBHOIO CONPOTUBIICHUS 1 2 JI1.4J12.1
npoBoHuKa. /J1ad/

Cp OnexrpoauHamuka. [Tocrosuusiii Tok. 3akoHsl Oma. K.IT.J1. nctounuka 1 6 JI1.4
noctostHaoro Toka /Cp/

Jlex MarnmuTtocTaTika. MarautHas HHAYKOus /JIex/ 1 4 JI1.1J11.4

Cp Marnutoctatuka. MarautHoe noie. 3akoHsl Ammnepa, buo — Casapa — 1 6 J1.4
Jlamnaca u moxHOoro ToKa. Cuna Jloperna. J[BrkeHne 3apsKeHHBIX
4acTUI[ B MarHuTHOM moJie /Cp/

JIa6 OmnpeneneHne TOPU30HTATILHON COCTABIISIONICH HAMIPSKEHHCOTH 1 2 JI1.4
MarHuTHOro mmoJist 3emutu. /J1a6/

Cp MarnutHas naaykuus. Teopus Makcsena. SIBIeHne 31€KTpOMarHuTHON 1 6 J1.4
nuaykuun. CaMonHyKuust. THAYKTHBHOCTD. DKCTPATOKH 3aMbIKaHUS 1
pa3MbIKaHus 3IeKTpryecKkoi neny. KonedarenbHbIi KOHTYD.
OnexTpoMarHuTHBIE Konebarus /Cp/

HKP KonTpomnsHas padora 2 /UKP/ 1 2 J1.4
Pazgen | Pa3pen 4. OnTuka
Jlex Odusnueckas ontuka /JIex/ 1 4 JI1.1J11.4
Cp OCHOBHBIE 3aKOHBI TeOMETpHUYCCKON onTHKH. MHTepdepeHus u 1 6 JI1.4

nudpaknus ceera. [lomspuzarms ceera /Cp/

Jlab Omnpenenenue riraBHOro (POKYCHOTO paccTosHUS TUH3. Onpenenenne 1 8 JI1.2 J11.4
MoKaszaTesiei IpeIoMIICHHs XKHUJIKOCTEH ¢ OMOIIBIO pepakToOMeTpa
A06e. OrpenereHue JIHHBI BOJHBI H3IY4CHHUS Ja3epa IpH MOMOIIN
nudpaknnoHHON pemeTkH. /J1ad/

Jlex KganToBas ontuka /JIex/ 1 2 JI1.1J11.4
Cp KsanToBas ontika 3aKOHBI TEIUIOBOTO H3IydeHHs U hotoaddexra /Cp/ 1 6 J1.4
J1a6 Omnpenenenue TeMnepaTypbl packajJeHHOrO TeJla ONTUYECKUM 1 4 JI1.2 J11.4

meronom. /JIab6/

Pazgen Paszpnen 5. AtomHas u anepHas ¢pusnka

Jlex Crpoenue aroma /JIex/ 1 2 JI1.1J11.4

Cp Crpoenne aroma KBanToBas mpuposa cBeTa 1 BOIHOBEIE CBOIICTBA 1 6 1.4
yactur /Cp/

JIa6 I'pagynpoBka MOHOXpOMATOpA IO CIIEKTPY UCITYCKAHUSI aTOMOB PTYTH. 1 4 JI1.4 JI1.5

HccrenoBanue CeKTPOB UCIYCKaHMUS BOAOPO/A U ONPEACIICHNE
noctostHHoM Punoepra /J1a6/

Jlex SAnepuas ¢pusuka /Jex/ 1 2 JI1.1J11.4
Cp SAnepHas ¢u3uxa 3aKoH paJMo0aKTHBHOTO pacHaia. SxepHsie 1 6 JI1.4 JI1.5
peakiuu /Cp/
HKP Konrtponbhas padota 3 /UKP/ 1 2 JI1.1 J11.3
J1.4

5. COAEP)KAHME ANCLHUILIAHGBI (MOAYJIST)

Pa3nen 1. OCHOBBI MEXaHUKH

Tema 1.1. Kunematuka

OneMeHTHl KHHeMaTHKH. Mozenu B MexaHuke. CucteMa otcueta. IlocTynarensHoe ABHKEHUE TBEPIOTO Tena. TpaeKTopus, ATHHA
IyTH, BEKTOp nepemernieHus. CKOpocTh U yCKOpEHHE TOUKH KaK IPOU3BOJIHBIE pajinyca-BeKTopa 1o BpeMenu. HopmanbsHoe u
TaHTeHIHAIbHOE yeKopeHns. Kiraccnukamus BUIOB ABIKEHHS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuku HetoToHa. [ToHATHS Macchl ¥ CHITBL. BBl il B MEXaHUKe: TPEHUs, YOPYTrOCTH U TATOTeHH. MIMITyibe Tena.
Wmnynec cunbl. BHemHne u BHyTpeHHUE CUIIbl. 3aKOH COXPaHEHUs] UMITYJIbCca MEXaHW4ecKoil cucteMsl. LleHTp Macc (LieHTp
WHEPIUH) MEXaHIMYECKOH CHCTEMBI ¥ 3aKOH €TO ABIKCHHS.

PaboTa mocTossHHOM U epeMEHHO# cuIlbl. BeipaskeHne paboThl CHITBL Yepe3 KPUBOJIMHEHHBINA HHTErpaj. MOIIHOCTE. DHEPrHsl Kak
YHUBEpCAIbHAS Mepa Pa3IMYHBIX (OPM ABMKEHHS M B3aUMOIeHcTBHs. KHHeTHYeCcKast SHepTusl MeXaHHIECKOW CHCTEMBI. 3aKOH
COXpaHEHHSI MEXaHHYECKOH SHEPTHH U €T0 CBI3b C OHOPOIHOCTHIO BpEMEHH. Y 1ap aOCOIIOTHO YIIPYIHX U HEYIPYTHX Tel.
MoOMEeHT HHEepIUU TBEPAOTO TeIa OTHOCUTENBHO och. [Ipumeps! ero BeruncieHus. Teopema LllTeitnepa. MomerT cunbl. OcHOBHOE
ypaBHEHHE JUHAMUKHU BpaIaTeNbHOTO IBUKEHUS TBEPIOTO Tejla OTHOCUTENbHO HEMOABMKHON OCH. 3aKOH COXpaHEHHsI MOMEHTa
UMILYJIbCA U €70 CBSI3b C U30TPOIIHOCTHIO IPOCTPAHCTBA.

3aKOH BCEMUPHOTO TAroreHus. IloreHnyanbHas 3Heprusi MaTepUalbHOM TOUKH BO BHEIIHEM CHIJIOBOM I10JIE U €€ CBA3b C CUJIOH,
JIeHCTBYIOIIEeH Ha MaTePHAIbHYIO TOUKY. 3aKOH COXPaHEHHUS! MEXaHUYECKOM YHEPTUHU U €0 CBA3b C OJHOPOJHOCTHIO BPEMEHHU.
JlaBneHue B )KUAKOCTH U rasze. Eaqununs! usmepenus aasieHus. 3akonsl [lackans u Apxumena. TeueHune uaeanbHOM KUIKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHHe bepHysum u cneactsus u3 Hero. Teuenue Bs3koi xxuakocta. @opmynsl HetoToHa 1
Croxkca. KoahGpunueHT BI3KOCTH U METOMBI €r0 ONpeACTIeHHUS.

Tema 1.3. Mexanudeckue KojeOaHUs ¥ BOJTHbI

I'apMoHMUeckre KomebaHus M UX XapakTepucTHky. [uddepeHnnansaoe ypaBHEHHE TapMOHIYECKUX KoieOanuit. [Ipy>KiuHHBII,




(u3nueckuii 1 MaTeMaTUIECKUI MasTHUKY. DHEPrusi rapMOHUYEeCKuX Koiebanuil. CloxeHne rapMOHHUECKUX KOoJeOaHUil OMHOTO
HAalpaBJIeHHs U OJUHAKOBOH 4acToThl. bueHue.

CroxeHHs B3aNMHO MTePICHINKYIIPHBIX Konebannit. urypsl Jlnccaxy. 3aTyxaronye 1 BEIHYKIeHHBIE KoieOaHus. PesoHaHc.
BosHOBBIE Tponecchl. MexaHn3M 00pa30BaHMS MEXaHHIECKUX BOJIH B YIPYroi cpene. IIpomgonsHbIe U MoNepeyHbIe BOTHBL
YpaBHeHue 110ckoi Oeryiieil BoaHbI. [[JinHa BOJHBI M BOJIHOBOE YHCIIO.

Pa3men 2. OCHOBBI MOJIEKYISIPHOH (DH3HKH

Tema 2.1. MonekynspHO-KHHETUIECKast TEOPHUs

OmnbITHBIE 3aKOHBI UACANBHBIX ra3oB. YpaBHeHue Knaneiipona-MenneneeBa. OcHoBHOe ypaBHeHHe MKT uaeanbHbIX rasos.
CpenHss KHHeTHYIecKasi SHePTHst MOJIEKYIT. MoJeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE aOCOIOTHOH TeMITepaTypHl.

OneMeHTHI cTaTUCTHYECKOl (hu3uky. 3akoH MakcBena A pacpeieNICHNs] MOJICKYIT HACAIbHOTO ra3a M0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akoH bonbliMaHa 1 pacnipeeeHus 4acTHI] BO BHEIITHEM NTOTEHIUaIbHOM none. CpegHee yuciao
CTOJIKHOBEHHUI! ¥ CPeJIHSAS JUIMHA CBOOOJHOTO ITPOOEra MOJIEKyII.

OmnsrtHOe 0o60ocHOBarMe MKT. [Tuddy3us, TerionpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypre n HeioToHAa.

Tema 2.2. TepmoanHamuka

Buytpennsist sHeprus. Uuncino creneneil cBo60ab MoeKyll. 3aKOH paBHOMEPHOT'O PaclpeeleHus] SHEPTHHU 110 CTETEHSIM CBOOOIBI.
ITepBoe Hagaso TepMonuHaMUKH. PaboTa rasa npu n3MeHeHHH ero o0beMa. TermIoeMKoCTs MaKpocucTeMbl. MossipHas
TEIUIOEMKOCTb. 3aBUCHUMOCTb TEIJIOEMKOCTU MJEAIBHOI0 ra3a oT Buja mpouecca. [IpuMenenue nepBoro Hayaaa TEPMOAUHAMUKH K
uzonpoueccaM. AnuabaTHbli mponecc. Ypasuenue Ilyaccona.

Kpyrossie nporeccel. O6patumble 1 HeoOpaTtuMsble mporecchl. Lukin KapHo n ero k... 1uis naeansHoro rasa. Bropoe Hagano
TepMoarHaMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHIECKOE TOIKOBAHHE.

Cutbl ¥ MOTEHIUATBHAS YHEPTHs MEKMOJIEKYIIIPHOTO B3auMoAeHCTBU. D QeKTHBHBIN TuaMeTp MoIeKy. YpaBHeHue BaH-nep-
Baanbca. ®azossie nepexons! 1 1 2 pona. Kpurnueckoe cocrosiHue. Tpoiinas Touka. OCOOCHHOCTH TBEPJOTO M XKUJIKOTO COCTOSHHI
BelecTBa. IloBepxHocTHOE HaTsbKeHHe. CMauuBanue. KanisipHble sIBICHUS.

Paznen 3. DnexTpoMarHeTusm

Tewma 3.1. DaexTpocraTrka

3axoH Kynona. HanpseHHOCTb ¥ CHUIIOBBIE IMHUU HAIIPSKEHHOCTH 3JIeKTpHueckoro nosst. Ilpunnun cynepnosunuu
JJeKTpuuecKkuXx nonei. IIpuMep pacuera HaNPSKEHHOCTH 0TI, CO31aBAEMOM cucTeMoi 3apsoB. IIoTok BekTopa HalpsKEHHOCTU
anexTpuueckoro nonsa. Teopema Octporpaackoro-I'aycca

PaboTa cH1 3IIeKTPHUECKOT0 MO O TTepeMENIeHHIo 3apsaa. L{npkyiamus BeKTopa HanpspKeHHOCTH. [loTeHInanbHbIH XapakTep
3JIEKTPOCTATUYECKOTO 1o [ToTeHIan 31eKTpUUECKOro Noisl. DKBUIOTEHIUAIbHbIE IOBEPXHOCTU. CBA3b IOTEHLIUAIIA C
HAIpPSHKEHHOCTHIO MOJIS. DNEeKTPUUecKoe Moje B JUAIEeKTpUKaxX. THIIbI AUIEKTPUKOB. Busl nonspusanuu. BexTop nonspusanuu.
ITpoBOTHUKH B ANIEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh MpoBoaHKNKA. KonaeHcarops! v ux Buabl. @opmysa miIockoro
KoHJeHcaTopa. CIiocoObI cCoeTMHEHN KOHAEHCATOPOB B 0aTapero. DHEPTUs IEKTPOCTaTHIECKoro moist. O0bpEMHAS IIIOTHOCTh
SHEpTUH.

Tema 3.2. DiexTpoarHaMHUKa

ITocrosiHHBIN 3neKTpUYecKuil TOK. Buasl Hocutenen 3apsia B pa3nuuHblx cpenax. Cuia Toka. Bexrop miotHoctu Toka. 9J1C
HCTOYHMKA TOKa. 3akoH OMa IS y4acTKa U MoIHOH reru. COpoTHBIICHHE W IIPOBOJUMOCTH IPOBOIHUKOB, X TEMIIEpaTypHas
3aBHCUMOCTb. PacueTr conpoTuBiIeHUH IPU pa3aMuHbIX BUAAX COCTUHEHHUN.

Pabota 1 MOIHOCTE 351eKTpHUecKkoro Toka. 3akoH [xoyns-Jlenna. [IpaBuna Kupxroda n npumeHenne ux k pacuery
Pa3BeTBIEHHBIX LIETEH.

Tema 3.3 MarauroctaTika

MarnuTHoe none. MHIyKIys MarHuTHOTO 1oist. CUnoBble IMHUM MAarHUTHOTO 0SS, €r0 BUXPeBOil XxapakTep. 3akoH AMmepa 1
CHWJIBI, IEHCTBYIONIEH Ha IPOBOIHUK ¢ TOKOM. [IpaBuio seBoii pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TOKOM. KOHTYyp ¢ TOKOM B
MarHutHoM mode. [IpuHnun paboTs! anektpoasurarens. 3akoH buo-Casapa-Jlamnaca u ero npuMeHEHHE K PacueTy MarHUTHBIX
noJeu (mpsIMOro M KPYyroBOro TOKOB).

Cuuibl B3aMMOJEHCTBHUS MapaIeibHbIX TOKOB. 3aKoHbI AMIepa. JIBHKeHHE 3apsKEHHBIX 9acTHI B MarHUTHOM none. Cuna
Jlopenna. Hupkymsuust Bektopa H u B. 3akon noiHoro Toka. MarautHoe mnose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nosss B. Ilotok Bekropa B yepes conenouns.

Tewma 3.4. MarauTtHas unaykuus. Teopust Makcsenna

PaGoTa mo mepeMenieHuo MPOBOTHIKA M KOHTYpPA C TOKOM B MAarHUTHOM TOJIe. DJIEeKTpOMarHuTHas MHAyKus. 3akoH dapanes u
€ro BBIBOJ, U3 3aKOHA coxpaHeHus 3Heprun. Ilpasuno Jlenua. fIpnenue camounaykuuu. IHOyKTMBHOCTE KOHTYpa. DJ1C
caMOMHAYKIUH. B3aumHas nHayknus. MarauTHoe mose B BeliecTBe. TUIIBI MarHETUKOB (Iua-, mapa- U peppoMarHeTHKH), X
¢u3nueckas npupona. HamaraumdeHHoCcTh. MarHuTHast IPOHNIIAEMOCTH BelecTBa. OCHOBBI Teopun MakcBeiuia. Tok cMeneHus.
Ypapuenust MakcBeiuia B uHTerpanbHoi (opme.[lonarue o mepeMeHHOM Toke. OMUYECKOe, peaKTHBHOE (EMKOCTHOE H
UHIYKTUBHOE) U MOJHOE COMPOTHUBICHHS IETTH IEPEeMEHHOTo Toka. 3akoH OMa IS eIy IePEeMEHHOTr0 TOKa. MOITHOCTb,
BbIZIeTIsIEMast B LIEMH IEPEMEHHOTO TOKa.

OnexTpoMarHUTHBIE KosieOanms. ["apMOHIUECKHe, 3aTyXaroIHe 1 BEIHYK/ICHHEIE KoeOanus. [loHaTie o pe3oHaHce.
OnexTpoMarHUTHBIC BOJHEI U UX cBoiicTBa. I1Ikama aIeKTpOMAarHUTHBIX BOJIH.

Paznen 4. Onrtuka

Tema 4.1. @usznyeckas 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. Dhdextol Keppa u @apanes. OnTuveck akTHBHBIE BelecTBa. Jlucmepcus ceera.
DJIeMEHTHI 3JICKTPOHHON Teopuu muctiepcuu cBeta. [lormomenue (abcopOiust) cBeta. 3akoH byrepa.

Tema 4.2. 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. BHemmrmit pororddekt u ero 3axonsl. PoToHBI. YpaBHeHHe DWHIITEHHA 171 BHENTHETO (hoTodddeKTa.
Macca u ummynsc ¢otoHa. JlaBnenue cBera. OnbiTel Jlebenena. Jlazeps!, mpuHINN JeUCTBUS, YCTPOIICTBO H NPUMEHEHHE.

Paznen 5. ATomHas 1 sinepHas Gu3uKa

Tema 5.1. CtpoeHue aroma

Mopenu aromoB Tomricona u Pesepdopaa. OMnuprueckre 3aKOHOMEPHOCTH B CIIEKTPax UCIyCKAaHUs U MOTJIOIIEHHs 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 5.2. 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
SHEPrus CBs3U sapa.B3aumoneiicTBue HyKJIOHOB U IIOHATHE O CBOMCTBAX U MPUPOJE sIEpHBIX cul. Moaenu siapa. PannoakrusHoe
U3JIy4CHHUE U er0 BU/Ibl. 3aKOH PaJMOAaKTHBHOIO paciana. 3aKOHOMEPHOCTH U IPOUCXOXKACHHE anb(a, OeTa - 1 raMMa-H3IydeHHs
aTOMHBIX sifiep.IIoHsTHE O SIAEPHBIX peaKLMsIX U UX OCHOBHBIX THIIaX. MICKycCTBEHHAs! paMOaKTUBHOCTb. JlefieHue TSOKENbIX saep.
ennas peakius nenenus. [lorsaTue o smepHOit SHEepreTuke. Peakiis cuHTe3a aTOMHBIX saep. [Ipobiema ynpaBiseMbIx
TEPMOSAEPHBIX peakIuit. DneMeHTapHble YacTuibl. Mx knaccuduxanus.

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

He npemycMoTpeHO y4eOHBIM ITaHOM

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA

VYK-1: CriocobeH ocymecTBIATh MOUCK, KpUTHYECKUH aHAIN3 M CHHTE3 HH(OpMAaIIH, IPUMEHATh CHCTEMHBIH ITOJIXOJT IS
peIIeHNs MOCTABICHHBIX 3a7a4

1 cemectp

Bompoc Nel

ITogeMy ckOpOCTH ITaJCHHUS TN B BAaKyyMe He 3aBUCHT OT UX Macchl? ONHINTE, KaKue CHIIBI IeHCTBYIOT Ha TeJIo, KOTIa OHO TajaeT,
U KaK 3TU CUJIBI BIUSIOT HA YCKOPEHHE Tela.

Oteet: CKOPOCTH MaJICHUs TNl B BAKyyMe HE 3aBHCHT OT MX MAcChl Oaroyaps 3aKoHy BceMUpHOro TsroteHus: Herotona. CoriacHo
3TOMY 3aKOHY, CHJIa TSDKECTH JeHCTBYEeT Ha BCE Tea OJMHAKOBO, TPOTIOPIIHOHAIBEHO X Macce. OHaKO, MOCKOJIBKY Macca TakkKe
oIpenersieT HHEPTHOCTH Tella (CONPOTHBICHHE H3MEHEHUIO CKOPOCTH), YCKOPEHHE, KOTOPOE HCIIBITHIBACT TEI0, OKAa3hIBACTCS
MOCTOSIHHBIM M HE 3aBHCSIIUM OT Macchl. OCHOBHBIC CHITBI, JCUCTBYIOIINE HA MAJAIOIIEe TEI0, — ITO CUJIA TSIHKECTH U
COIPOTHUBIICHUE CPeAbI (B CITydae OTCYTCTBHSA CpPElIbl, KaK B BakyyMme). B BakyyMe cONpOTHBIICHHE OTCYTCTBYET, U CJHHCTBEHHBIM
(hakTOpOM OCTaeTCs TPaBUTAIHS, KOTOpPas YCKOPSIET BCE TeJla OTMHAKOBO.

Bompoc No2

OOBsicHUTE, TOYEMY BO3/IyX B KOMHATE MMEET IOCTOSIHHYIO TeMIIepaTypy, XOTs TeMIlepaTypa CTeH KOMHAThI MOXKET MEHAThCs. UTo
IIPOMCXOJUT C HEPrUel MOJNEKyI Bo3ayXxa?

Ortset: Temneparypa Bo3gyxa B KOMHaTe IOAIEPKUBACTCA IIOCTOSHHOM Giarofapst mpoueccy TeIuonepeiayn MexIy BO3LyXOM U
cteHaMu. Korzia cTeHbl HarpeBaroOTCs UM OXJIAXKIAI0TCS, OHU IIEpeatoT TEIIO BO3AyXY, KOTOPBI, B CBOIO 04epeb, pacpeaenseT
3Ty 3HEPTHIO CPEIH CBOMX MOJIeKyll. OnHaKo u3-3a 60IBIIOro 00beMa BO3IyXa U €ro CIIOCOOHOCTH IepeMEIINBATHCS, M3MEHEHUS
TEMIIEPaTyphl CTEH He MPUBOIAT K 3HAUUTENIFHBIM U3MEHCHUSAM TEeMIIepaTyphl BO3LyXa B IIeJIOM. DHEPTHsI MOJIEKYN BO3IyXa
nepepacipeaenseTcs TakuM 00pa3oM, YTO CPEIHsA KUHEeTUYecKast SHEprHs MOJEKyI (KOTopasi olpeelsieT TeMIepaTypy) OcTaeTcs




[IPaKTUYECKU HEU3MEHHOM.

Bompoc Ne3

Kakoii 3akoH onmuchIBaeT B3aUMOACHCTBHE ABYX TEJN, HAXOSIIUXCS IO JCHCTBHEM CHITBI TSDKECTH?
a) 3akoH Apxumena

b) 3akon Oma

c) 3akoH ['yka

d) 3axoH BCEeMHUPHOTO TATOTEHHS

ITpaBunbHbIA 0TBET: d) 3aKOH BCEMUPHOTO TSATOTECHHS

Bomnpoc Ned

Kakoe ycTpoiicTBO HCTIONB3yeTCs 1715l U3MEPEHUS CUJIBI TOKA B DJIEKTPUYECKOH Lenu?
a) Amnepmerp

b) BoasTmeTp

c) Ommetp

d) I'aneBaHOMETP

[TpaBUiIBHEIN OTBET: a) AMIIEpMETP

Bompoc Ne5

Kaxwue 13 nmepeuncieHHbIX (aKTOPOB BIHAIOT HAa COCTOSHHE BEIIECTBa (ra3000pa3Hoe, KHUIKOE, TBepaoe)?
a) Temmeparypa

b) daBnenue

¢) O6beMm

d) Momnspras macca

¢) Cuita MpUTSDKEHUS MEXIY MOJIEKYIaMH

f) Xumuueckuii coctan

[TpaBuibHBIC OTBETHL: a, b, €

Bompoc Ne6

Kakune nprOops! HCIIOIB3YIOTCS ULt U3MEPEHHMS JICKTPUUECKUX BEIUYUH?
a) AMnepmeTp

b) Boastmerp

¢) Tepmometp

d) Manometp

e) Ommerp

f) Bapomertp

[IpaBuibHBIC OTBETHL: a, b, €

Bomnpoc Ne7

YcraHOBHUTE NPaBUIIBHYIO MOCIIEIOBATEIBHOCTD STAIIOB JBI)KEHUS TeJa, OPOIICHHOTO BEPTHUKAIBLHO BBEPX.
Teno mocTuraeT MakKCUMabHON BBICOTHI.

Teno HauMHAET ABMKECHHE BBEPX.

Teno nBIXKETCS BBEPX C 3aMEICHHEM.

Teno HauMHAET MajaTh BHU3.

Temno Bo3Bpamaercst B MCXOJHYIO TOUKY.

HpaBI/IHLHaH IOCIE0BATENbHOCTE: 2 —» 3 — 1 —>4 — 5

LA e~

Bompoc Ne§

YcTaHOBHTE PaBIWIIBHYIO MTOCIIETIOBATEILHOCTH MPOIECCOB, MPOUCXOSIINX PU paboTe TpaHCchopMaTopa.
MarauTHbIM IOTOK U3MEHSAETCS.

Bropuunas 0OMOTKa reHepupyeT JIEKTPUIECKUN TOK.

BropuyHas 0OMOTKa MOTyJaeT MepeMEHHbBIN TOK.

Bo BropuuHoit odMoTke Bo3HMKaeT D/IC.

[lepeMeHHBIH TOK MOJAETCS B MEPBUYHYIO OOMOTKY.

HpaBHJ‘ILHaH MOCJIEZIOBATENBHOCTE: S —> 1 -4 — 2 — 3

DR =

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3NUECKIMU BENUYNHAMH U HX ONPEICICHUSIMU.
®duznyeckast BEIMIHNHA OmnpeneneHue

a) Nmmynsc 1) IIpomsBeneHne Maccsl Ha YCKOPEHUE

b) Cuna 2) BenuuuHa, XapakTepusyromas JABHKEHUE Tena

¢) YckopeHue 3) CkopocTh U3MEHEHUS UMITYJIbCa

d) Cxopoctb 4) V3meHeHue MOJIOKEHHS Tella OTHOCHUTEIILHO BPEMEHH
IIpaBuIBHOE COOTBETCTBUE:

a) — 2)

b)— 1)

c)—3)

d)—4)




Bormpoc Nel0
YcTaHOBHTE COOTBETCTBUE MEXKITYy GU3HUSCKUMH BEIMIHMHAMH U X SITUHHUIIAMHU H3MEPECHUsT B MEeXXIYHAPOJHOM CHCTEME ¢TUHMI

(CH).

dusnyeckas BeIuUnHA Enununa nzmepeHus

a) DIeKTPUYECKUM 3apsi 1) Kynon

b) HanpspkeHHOCTS 2mekTpudeckoro nonst 2) Heroron/Kynon
c) IoTeHmman 3MeKTPUIECKOTrO MO 3) BonsT

d) EMKoCTh KOHIEHCAaTOpa 4) ®apan

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d) —4)

OIIK-1: CiocoGeH MpUMEHSTh €CTECTBEHHOHAYYHBIE ¥ OOLIEHHKEHEPHBIC 3HAHHS, METO/Ibl MATEMaTHYECKOTO aHaIn3a U
MOJISITUPOBAHUS B MPOHECCHOHATTLHOMN e TETHHOCTH

1 cemectp

Bompoc Nel

Omnummre, Kak MEHsIeTCs INIOTHOCTD I'a3a PU U3MEHEHUN TeMIepaTyphl U naBieHus. Kakue ¢pusnueckue cBoiicTBa raza
OIIPEIEIIOT €T0 ITOBEACHHE B 9THX YCIOBHUAX?

Ortsert: [Ipu yBenuueHUn TeMIepaTypsl ra3 pacmupsaeTcs, YT0 IPUBOAUT K YMEHBIICHHIO €T0 MIOTHOCTH. IIpu noBbIIeHHN
JIABJICHUS I'a3 CKUMAETCS, YBEINUUBAs CBOIO INIOTHOCTH. OCHOBHBIE CBOMCTBA T'a3a, KOTOPBIE ONPEEIIOT €ro IIOBEACHHUE,
BKJTIOYAIOT CPEIHIOI0 KHHETHYECKYIO SHEPTUIO MOJIEKYI (TeMIepaTypa) ¥ CHITy MEeKMOJIEKYIIAPHOTO B3aNMOJICHCTBHUS (IaBICHHE).
Bonpoc Ne2

OO0BbscHUTE, TOYEMY NPH ABIKEHUHU CyJIHA Ha TIOBOPOTE KOPITYC HAKJIOHSETCSI BHYTPh MOBOpOTa. Kakue cuibl BHI3BIBAIOT 3TOT
HaKJIOH ¥ KaK OHH BIIUSIIOT HA YCTOHYMBOCTD CyaHa?

Otset: Hakion koprryca cyaHa BHyTpb IOBOPOTA BbI3BaH JACUCTBUEM IIEHTPOCTPEMHUTEIbHBIX CHJI, BOSHUKAIOIINX TPU ABHKEHUU
10 KpMBOJIMHEHO TpaekTopuu. Korzna cy1HO IOBOpauuBaeT, LIEHTPOCTPEMUTEIIbHASL CUJIA TSHET €ro K LEHTPY I0BOPOTA,
3aCTaBIIsIsL KOPITYC HAKJIOHSTHCS BHYTPb. DTOT HAKJIOH KOMIICHCHPYETCSl CUIIaMH TUIaBy4ECTH, ICHCTBYIOIIMMH CHHU3Y BBEPX,
KOTOPBIC CTPEMATCA BEPHYTH CyJHO B BEPTUKAJIBHOC ITOJIOXKCHHC. YcToitunBOCTh CyAHa 3aBUCUT OT COOTHOLICHHS 3TUX CUJI: UCM
CHJIbHEE HaKIJIOH, TeM OOJIBIIE BEPOSITHOCTD OTEPH YCTOWYNBOCTH. BaxHBIMHU (hakTOpamu, BIUSIOMIMME Ha YCTOHIHBOCTB,
SIBJISIIOTCSI BBICOTA LIEHTPa Macc Cy/Ha, JopMa KopIyca U paclpeaeieHue rpysa.

Bonpoc Ne3

Kakoii 3axoH onmuchIBaeT 3aBUCUMOCTh CHIIBI YIIPYTOCTH OT Je(OpMaLiu MPYKUHBI?
a) 3aKOH BCEMHUPHOTO TATOTCHUS

b) 3akon I'yka

¢) 3akon Oma

d) 3akon boitns-Mapuotra

ITpaBunbHBI 0TBET: b) 3akoH ['yka

Bomnpoc Ne4

Kaxoe ycTpoiicTBo mpeoOpa3yeT MeXaHU4IeCKYI0 YHEPTHIO B 2JEKTPUUECKYIO?
a) Jlunamo-MalmHa

b) Tparcdopmarop

¢) AKKYMYJSTOD

d) Kongencatop

[IpaBunbHENA OTBET: a) /lMHAMO-MamnIHA

Bormpoc Ne5

Kaxwe u3 mepeuncieHHbIX CBOMCTB XapaKTepHBI I peppOMarHUTHBIX MaTepPHAIOB?
a) BrIcokas 3:1eKTponpoBOANMOCTD

b) CriocoOHOCTH COXPaHATH OCTATOUHYIO HAMAarHUYE€HHOCTh

¢) Huskas MaranTHas IpOHUIIAEMOCTb

d) Hanmmuue momeHOB

IIpaBusbHbIE OTBETHL: b, d

Bompoc Ne6

Kaxwie BeTMYMHEI SBISIOTCS OCHOBHBIMH NTApaMETPaMHU COCTOSHHS TEPMOIMHAMHYCCKOW CHCTEMBI?
a) Temneparypa

b) O6vem

¢) Maccogas nouns

d) laBnenue

e) CxopocTs

[TpaBuibHBIC OTBETHI: a, b, d

Bomnpoc Ne7
YcTaHoBHTE NMPaBUIBHYIO TOCIEI0BATENBHOCTD CTAANN ABHKEHUS Teja, OPOLIEHHOTO TOPU3OHTAIBHO ¢ HEKOTOPOH HayalbHON




CKOPOCTBIO.

1. Teno aBMXKETCS paBHOMEPHO BJOJIb TOPU30HTAIBHON OCH.

2. Teno HauMHACT ABHUTATHCS TOJ JEHCTBHEM CHIIBI TSXKECTH.

3. Teno JOCTUIIIO MOBEPXHOCTH 3EMIIH.

4. I'opH30HTaNBHOE JIBHXKEHHE 3aMeUIsIeTCsl M3-3a CONPOTHUBICHHS BO3JyXa.

[IpaBuiibHas ocnenoBaTeNIbHOCTh: 1| — 4 — 2 — 3

Bompoc Ne§

YcTaHOoBHTE OCNEA0BATENBHOCTD AEHCTBUI NPU U3MEPEHHH DIIEKTPUIECKOTO CONPOTHUBIEHHS PE3UCTOPA METOJIOM aMIIepMeTpa U
BOJITMETA.

1. IToaxmOUYnTh HCTOYHUK IMUTAHUS.

2. W3mepuTh HampspkeHHE Ha PEe3UCTOpe.

3. IMoaxmo4nTh pe3UCcTOp MOCIEAO0BATENBHO C aMIEPMETPOM U BOJIILTMETPOM.

4. W3meputs cuily TOKa B LEMH.

5. Paccuntats compoTHBIeHHE 1O 3aKOHY OMma.

[IpaBunbHas nocnenoBaTeNbHOCTh: | >3 —4 —2 — 5

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIY GU3MUECKUMH BEJIMYMHAMH U MX CUMBOJIaMH B MexyHaponHoi cucteme eaunull (CH).
dusnueckas BeauYMHA Cumsour
ayCmma 1) F

b) Pabora 2) W

¢) MomHocTh 3)P

d) Dnexrpudeckuit 3apsn 4)Q
IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bomnpoc Nel0

YCcTaHOBHTE COOTBETCTBHE MEXY (PU3NUECKIMH SIBICHUSIMH U YCTPOUCTBAMH, HCIOIB3YIOMIUMHE 3TH SIBICHUSL.
PusnyecKoe sSBICHHUE VYerpoiicTBo

a) DIeKTpOMarHUTHasE MHYKIUS 1) Tpanchopmarop
b) ®oTordpdext 2) ComHeuHast Garapes

c) Pezonanc 3) LC-xoHTYD

d) TepmoaIEKTPHUIECTBO 4) Tepmonapa

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

OIIK-3: Criocob6eH B cepe cBoeii podecCHOHATEHON AeATSILHOCTH MTPOBOIUTE U3MEPEHHS W HAOIIOICHNs, 00padaThIBaTh U
MPENCTABIATh SKCIIEPUMEHTAIBHBIC TAHHBIC U PE3yTbTAThl HCITBITAHWH

1 cemectp

OTKpBITBIE BOIPOCHI

Bompoc Nel

OnumuTe nporecc u3MepeHus K03(hHUIMEeHTa TPEHUS CKOIBKEHHS MEXTY IBYMsI TOBEpXHOCTAME. Kakue mapaMeTpsl HEOOX0TUMO
KOHTPOJIMPOBATH MPH MPOBEIECHUH IKCIIEPUMEHTA?

OrtBer:

Jlis uamepenust Ko3QPHUIMEHTa TPSHHUS CKOJTBKESHUSI MKy JIByMS TIOBEPXHOCTSIMHU OOBITHO UCIOIB3YETCsl METO] HAKIIOHA
iockocTH. OArH 13 00BEKTOB OMEIIASTCS Ha HAKIIOHHYIO TUIOCKOCTh, U TIOCTETICHHO YBEITMUUBAETCS YTOJl HAKJIOHA 0 MOMEHTA
Hayana cKoibkeHus. Koo huiuenT TpeHns pacCunThIBaeTCsl KaK TAHT'€HC YIIa HaKJIOHA. BakHO KOHTPOJIMPOBATh YHCTOTY
MOBEPXHOCTEH, PABHOMEPHOCTH NPHIIOKEHHS HarPY3KH U OTCYTCTBHE BHOPAIIHIA.

Bomnpoc 2:

OO0BbsicHHUTE, KAK U3MEPHUTH CKOPOCTH PAcIIpOCTPAHEHHUS 3BYKOBBIX BOJH B cpefie. Kakie MeTobl HCHONB3YIOTCS AJISl 3TOTO U KaKhe
(aKTOpPBI HY)KHO YIUTHIBATH?

Orser:

CKOpOCTh pacipoCTpaHEeHUs 3BYKOBBIX BOJIH B CpeJie H3MEPSIETCS C TOMOIIBI0 METOIOB, OCHOBAHHBIX HA PETUCTPAIMH BPEMEHH
MIPOXO’KIACHNUS 3BYKOBOM BOJIHBI MEXKIY ABYMsI TOUuKaMu. VICIONB3yIOTCS YIIbTPa3ByKOBbIE NaTYMKU MM MUKPO(GOHBI. BaxxHo
YUUTHIBATH TEMIIEPATYPY CPEAbL, BIAXKHOCTh U HAJIMYHUE MPEMATCTBUN, KOTOPbIE MOT'YT MOBIUATH HA PACIPOCTPAHEHHE 3BYKA.

3aKphIThIE BOMIPOCHI C OTHUM MIPABUIBHBIM OTBETOM
Bompoc Ne3

Kaxoli 3aK0H ONMChIBAET ABMXKEHHE TEJIa MO BO3ACHCTBUEM BHENTHEN CHIIBI?
a) 3aKOH BCEMUPHOTO TATOTEHUS




b) Bropoii 3akon HeroToHa

¢) Tperuii 3akon HeroToHa

d) 3akoH coxpaHeHUs SHEPTUN

IIpaBunsHsNi oTBeT: b) Bropoii 3akon HelotoHa

Bompoc No4

Kaxkoit mpubop uconap3yercs A H3MEepeHUs] CKOPOCTH 3BYKa B Bojie?
a) l'uaponoxarop

b) OxomnoT

¢) Conorpad

d) MaTunk naBiueHus

IIpaBusbHbI 0TBET: a) ['UaponokaTop

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU ITPAaBUIIbHBIMU OTBETAMU

Bormpoc Ne5

Kaxwe ¢axTops! BIUAIOT Ha cTaOMIBHOCTE CyIHA Ha BoJie?
a) @opma Koprmyca

b) Pacripenenenue rpy3os

c) Beicora HagBoxHOTO OOpTa

d) I'mybuna ocaaku

IIpaBusbHBIE OTBETHL: @, b, ¢, d

Bonpoc Ne6

Kaxue mpuOopbl HCIOJIB3YIOTCS TS K3MEPEHHSI MarHUTHOTO TOJIst?
a) Kommac

b) Marautomerp

c¢) laneBaHOMETp

d) Kartymika nHIyKTUBHOCTH

ITpaBunbHbIe OTBETHI: b, d

BOHpOCBI Ha YCTAaHOBJICHHC MTOCIIEAOBATCIBHOCTH

Bompoc No7

YcTaHoBUTE NPaBUIBHYIO [10CIIEI0BATEIBHOCTD IAT0OB IIPU IPOBEJCHUN 3KCIIEPUMEHTA 110 U3MEPEHUIO CKOPOCTHU 3BYKa B BO3JYXE:
1. IMoaxmroueHne MUKPO(GOHOB K PETUCTPHPYIOLUIEMY YCTPOHCTRY.

2. H3mepeHne BpeMEHHU MPOXOKACHUS 3BYKa MEXKy MUKPO(OHAMH.

3. Pacuer ckopocTy 3ByKa 10 M3BECTHBIM PACCTOSHUSIM U BPEMEHU.

4. Hacrpoiika paccTosHHIT MEXITy MHUKPO(OHAMH.

IIpaBusbHas nocnenoBaTenbHOCTh: 4 — 1 — 2 — 3

Bompoc Ne8

YcTaHoBUTE NOCIIEA0BATEIBHOCTD 11Ar0B IPH HACTPOUKE JIA3EPHOTO JAIbHOMEDA ISl U3MEPEHUS PACCTOSIHUSA:
1. Hacrtpoiika npueMHuka cursana.

2. [NonkaroueHre UCTOUHUKA MUTAHUS.

3. Hactpolika nepenatomero nasepa.

4. Wzmepenue paccTosHUSL.

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

Bonpoc Ne9

YcTaHOBHUTE COOTBETCTBHE MEXY (PU3MUECKUMH SABICHHSIMH U IPHOOPAMH, HCIONB3yeMBIMHU JUIS UX U3yICHUS:
DusnuecKoe SBICHUE IIpubop

a) Onektpuuectso 1) Amnepmerp

b) Marretnsm 2) Kommac

¢) Onruueckue 3G QexTs 3) Cnektpomerp
d) PagnoaktuBHOCTh 4) I'elirepoBCcKHii CUETUHK
[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bormpoc Nel0

Y CTaHOBHTE COOTBETCTBHE MEXY (PH3HMUCCKIMHU BETMYMHAMH U HX SIHHATIAMH U3MEpEHUs B MEeKIyHAPOIHOW CUCTEME CIHUIT
(CN):

dusnyeckad BeIuUnHA Enununa uzmepenus




a) Cuna 1) Heroton

b) Pabora 2) Ixoymanb

¢) MomHocTts 3) Barr

d) Oueprus 4) xoynb
IIpaBunbHOE COOTBETCTBUE:
a)— 1)

b) —2)

¢)—3)

d)—4)

Bomnpoc Ne7
YcTaHoBHTE NMPaBUIBHYIO TOCIEI0BATENBHOCTD CTAANN ABMKEHUS Teja, OPOLIEHHOTO TOPU3OHTAIBHO ¢ HEKOTOPOH HayaabHON
CKOPOCTBIO.

1. Teno nBuXkeTCs paBHOMEPHO BIIOJIb TOPU3OHTAJIHLHONU OCH.

2. Teno HauMHAET JBUTATHCA O] ACUCTBUEM CHIIBI TSKECTH.

3. Teno AOCTUIIIO MOBEPXHOCTH 3EMIIH.

4. I'opu3oHTanbHOE NBUKEHHUE 3aMENIISIETCS. M3-3a COIIPOTHUBIIEHUS BO3LyXa.

IIpaBunbHas nocnenoBaTenbHoOCTh: 1 -4 —2 — 3

Bompoc Ne§

YcTaHOBHTE NTOCIEAOBATENIFHOCTD ISHCTBHI IPH M3MEPEHNH SJICKTPHIECKOT0 COPOTHBIICHHS PE3UCTOpa METOIOM aMIIepMeTpa 1
BOJIBTMETPA.

L. INoaxmo4nTh UCTOYHUK MUTAHUSL.

2. W3MepuTh HalpsKEHHE Ha PE3UCTOPE.

3. IMoaxirounTh PEe3UCTOP MOCIEAOBATEIHHO C aMIIEPMETPOM U BOJIBTMETPOM.

4. W3meputh crily TOKa B LEMH.

5. PaccunTaths compoTuBieHHE 1O 3akoHYy OMa.

IIpaBunbHas nocnenoBaTenbHoOCTh: 1 -3 54 —2 — 5

Bompoc Ne9

Y CTaHOBHTE COOTBETCTBUE MEXYy PH3MUCCKIMH BEIMYMHAME U MX CHMBOJIaMH B MexyHapoHoi cucteme equnutl (CH).
dusnyeckas BeIUYUHA CumMBoOII
a)Cuia 1)F

b) Pabora 2) W

¢) MomHocTs 3)P

d) Dnextpuyeckuil 3apsn 4 Q
[IpaBuIIbHOE COOTBETCTBUE:

a) — 1)

b) —2)

c)—3)

d)—4)

Bomnpoc NelQ

YcTaHOBHUTE COOTBETCTBHE MEKY (GU3HUECKUMHU SIBICHHAMH M YCTPOHCTBAMH, MCIIOIb3YIOIMMH 3T SBJICHUSL.
duznyeckoe SBICHHUE YerpoiicTBo

a) DIIeKTPOMarHUTHAsT MHIYKIUSL 1) Tpauchopmarop
b) ®ortorddext 2) Conneunast Garapes

¢) Pezonanc 3) LC-xoHTYp

d) TepmoaneKTpHUIECTBO 4) Tepmomapa

IIpaBuUIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

OIIK-3: CriocobGeH B chepe cBoelt mpodecCHoHATEHON A TETFHOCTH MPOBOAUTE U3MEPEHHS U HaOIII0IeH s, 00padaThIBaTh U
MPEACTABIATH DKCIICPUMEHTAJILHBIC TAaHHBIC U PE3YJIbTAaThI HCIIBITAHUHN

1 cemectp

OTKpBITHIE BONIPOCHI

Bonpoc Nel

OnumuTte npouecc u3MepeHus Kodh uIrenTa TPeHUs CKOIbKEHU MEXIY IBYMsI TOBepXHOCTAMH. Kakue napaMeTpsl HEOOX0IUMO
KOHTPOJIMPOBATh IIPH NPOBEJACHUN SKCIICPHMEHTA?

Orser:

I[JI}I U3MEPCHUA KOSq)(l)I/IHI/IeHTa TPEHUS CKOJIbXKCHUA MEXKAY ABYMS ITOBEPXHOCTAMU 06I)ILIHO HCHOJIB3YETCS METO HAKJIIOHA
rockoctd. OIMH U3 00BEKTOB ITOMENIACTCsl Ha HAKJIOHHYIO IUIOCKOCTB, U IIOCTEIIEHHO YBEIMYUBACTCS YOI HAKIIOHA O MOMEHTA
Hadalia CKOJIbXXCHUS. KOB(l)(i)I/IHI/ICHT TPCHUA PACCUNUTBIBACTCA KaK TAHI'CHC yI'Jla HAaKJIOHA. Baxno KOHTPOJHUPOBATH YUCTOTY
MOBEPXHOCTEH, PABHOMEPHOCTH NPHUIIOKEHHS HaTPY3KH U OTCYTCTBHE BHOpAIIHIA.

Bomnpoc 2:




OO0BscHHUTE, KAK U3MEPHUTH CKOPOCTh PACcIIpOCTPAHEHHS 3BYKOBBIX BOJIH B cpezie. Kakue MeTobl HCHONB3YIOTCS AJISl 3TOTO U KaKhe
(hakTOPBI HY)KHO YIUTHIBATH?

OTBeT:

CKOpPOCTBh pacmpoCTpaHeHUs 3BYKOBBIX BOJIH B CpeJie H3MEPSIETCS C TOMOIIBI0 METOI0B, OCHOBAHHBIX HA PETUCTPAIMH BPEMEHH
MIPOXO’KIACHUS 3BYKOBOM BOJIHBI MEXIY ABYMsI TOUuKaMu. VICIIONB3yIOTCS YIIbTPa3ByKOBbIE NATYMKU MM MUKPO(OHBI. BaxxHo
YUUTBIBATh TEMIIEPATYPY CPE/bI, BIAKHOCTh M HAJMUWE TPETISTCTBUI, KOTOPhIE MOTYT MOBIIUATH HA PACIPOCTPAHEHHUE 3BYKA.

3aKpI)ITI)Ie BOIIPOCHI C OAHUM NPABUIBHBIM OTBETOM

Bompoc Ne3

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

b) [epBhiii 3akoH HeroToHa

¢) Tperwuit 3akoH HetoToHa

d) 3axoH coxpaHeHHs YHEPruu

ITpaBunbHbIA 0TBET: b) [TepBbiii 3akoH HeioToHa

Bomnpoc Ned

Kaxkoii mpubop UcIoab3yercs A1l K3MEPEHHUs CKOPOCTHU 3BYKa B Bojie?
a) ['mpponokaTop

b) Oxomnot

¢) Conorpad

d) Jaruuk naBneHus

IMpaBuibHEIT oTBET: a) ['MmaponokaTrop

3aKprTbIe BOIIPOCHI ¢ HECKOJIBLKUMU ITPABUJIbHBIMU OTBETAMHU

Bompoc Ne5

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

b) Pacipenenenne rpy3os

¢) Bricora nHagBogHOTO G0pTa

d) I'nmyOuna ocaaxu

ITpaBuibHBIC OTBETHL: &, b, ¢, d

Bompoc Ne6

Kakune npr6ops! HCIIOIB3YIOTCS JUIst H3MEPEHHSI MarHUTHOTO 10JIsA?
a) Kommac

b) Maruurometp

¢) lanpBanometp

d) Karymika HHAYKTHBHOCTH

IIpaBunbsHbIEe OTBETHL: b, d

BOHpOCbI Ha YCTAaHOBJICHUEC IOCJICA0BATCIbHOCTH

Bomnpoc Ne7

YcTaHoBHTE MPaBUIBHYIO MOCIIEI0BATEILHOCTD IATOB MIPHU MPOBEACHUN KCIIEPUMEHTA N0 U3MEPEHHIO CKOPOCTHU 3BYKa B BO3AYXE:
1. INoaxmodyeHne MUKPO(QOHOB K PErHCTPHPYIOLMIEMY YCTPOHCTBY.

2. H3mMepenue BpeMeHHU MPOXOXKICHHS 3ByKa MEXIy MUKPO(DOHAMH.

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

4. Hactpotiika paccTosiHHI MeXay MUKPOGhOHAMHU.

IIpaBunbHas nocinenoBarenbHoCcTh: 4 — 1 — 2 — 3

Bompoc Ne8

VYcraHoBHTE MOCIIEA0BATENBHOCTD 11ar0B ITPU HACTPOIKE 1a3epPHOTO JalbHOMEpPA A7 U3MEPEHUs] PACCTOSHUSL:
1. Hactpolika npueMHuKa CUrHaza.

2. IlonxnaroueHre UCTOUHUKA NTUTAHUS.

3. Hacrpoiika nepegatomiero nasepa.

4. W3mepenue paccTosHusl.

IIpaBunbHas mocnenoBaTenbHOCTh: 2 — 3 — 1 — 4

BOHpOCBI Ha YCTAaHOBJICHUEC COOTBCTCTBHSA

Bompoc Ne9
VCTaHOBUTE COOTBETCTBUE MEXAY HH3NUESCKUMH SIBICHUAMU U MPHOOPAMH, UCHIOIb3YEeMBIMH IS UX M3yYCHHS:
duznyeckoe sSBICHHUE IIpubop

a) DnektpuuectBo 1) AMmepmeTp
b) Maruetusm 2) Komnac




¢) Onruueckue 3G ¢exTs 3) Cnextpomerp
d) PagnoaktuBHOCTh 4) I'elirepoBCKHil CUETUHK
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

YcTaHOBHTE COOTBETCTBUE MEXKITYy GU3MUSCKUMH BEIMIHMHAMH U X SITUHUIIAMHU H3MEPECHUsST B MEeXXTYHAPOJHOM CHCTEME ¢TNHMI
(cny:

dusnyeckad BeaIuUnHA Enununa uzmepenus
a) Cuna 1) HeroToH

b) Pabora 2) Ixoymb

¢) MomHocTb 3) Barr

d) DuHeprus 4) JIxoynb

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

6.4. Meronnueckue MaTepuaJibl, ONpeae/sonue npoueaypbl OHeHUBaHUA

Metoauka OLIEHKH 3K3aMEHa 110 AUCLUIIIMHE

TeopeTnueckas 4acTh 3K3aMeHa M0 JUCLHUIIMHE MPEACTaBIsIeT cO00M KOMIJIEKC BOIPOCOB Ha YCBOEHHE MPOMIEHHOr0 MaTepHuana -
TEPMUHBI, OIIPEACICHHUS, 3aKOHBL.

B pamkax TeopeTHuecKoi 9acT 00y4aromuiics, U KaXKA0To 3aaHus, (GOpMyIHpYeT NPABUIIBHEIEC C €70 TOYKH 3PEHUS OTBETHL.
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIyyae, €CIHU JaHbl BEpHbIE OTBETHI Ha BOIPOCHL. B MpoTUBHOM citydae 3amaHue
CUUTAETCS HEBBIIIOIHEHHBIM.

IIpakTHyeckas 4acTh 3K3aMeHa 110 JUCLUIUIMHE NIPECTABIAET 3a1a4l, HAllpaBJICHHbIE Ha BBIIBICHHE BO3MOXXHOCTU IPAKTUUECKOTO
[IPUMEHEHUS. KOHKPETHOIO TEOPETUUECKOr0 pas3ena.

OK3aMeH BBICTaBIISIETCS C YUETOM PE3YNbTATOB BBIIIOJIHEHUS TEOPETHUECKOH M MPAKTUYECKOH yacTeil B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHHUAMHI.

5 (oTaM4HO) >85 Bce 3apanus BBINOIHEHB B COOTBETCTBUH € TpeOOBAHUSMH, B MOJHOM 00beMe U 0e3 omHOoK.

4 (xoporo) 75+84 Bce 3aaHus BBINOIHEHB! B COOTBETCTBUH C TPEOOBAaHUAMH, B 00BEME JOCTATOYHOM NI OOIIETO
(hyHKIIMOHUPOBAHMS CHCTEMBI MIIH BBITIOTHEHO JBA 3a/IaHMS B COOTBETCTBHH C TPEOOBAHMAMH, B IIOJIHOM 00BeMe 1 03 OIHOOK.

3 (YZOBIETBOPHUTEINIHHO) 50+74 BrimonHeHO He MeHee IBYX 3aJaHHH B COOTBETCTBHHU C TPEOOBAaHMSAMH, B 00BeMe
JIOCTaTOYHOM JUIs 00IIEero (yHKIIMOHUPOBAHUSI CHUCTEMBI

2 (HeyIOBJIETBOPUTEIIHHO) <50 BeimmonHeHO MeHee BYX 3aJaHWN B COOTBETCTBHH C TPEOOBaHMSAMH, B 00BeMe

JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHUPOBAHUS CHCTEMBI
HroroBelii 6asut 3a 3K3aMEH BBICTABIISETCS TI0 OLEHKE XYALIeH 4acTH. B CIOpHBIX ciydasx ImpenojaBaTelib BIpaBe 3a1aBaTh
YTOYHSIOIIUE BOMIPOCHI U JaBaTh JOMOIHUTENbHbBIE NPAKTHYECKUE 3aJaHHS.

MetoauKa OLICHKH 3a4€Ta 10 TUCIUILIHHE

3auer Mo AUCHHUILIMHE BBICTABISETCS IO PE3yNIbTaTaM CHCTEMATHYECKON PabOThl CTYICHTA B TEUEHHE CEMECTpa.

Metoanka OleHKH 1a00paTOPHBIX paboT

CTyIeHT MO/DKSH BBIIOIHUTD M 3aIUTUTH BCE Ta00paTOPHBIC Pa0OTHI, PEIyCMOTPEHHBIC IPOrPAMMON TUCIIUILIHHBL.
JlabopaTopHasi paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEILHBIX OTBETOB Ha HEe MeHee 85% BCeX KOHTPOJIBHBIX
BOIPOCOB, IIPUBEICHHBIX B KOHIIE KaX/I01 paboThl B 1aOOPaTOPHOM HPAKTHKYME, & TAK)KE BBIIIOJIHEHHS TECTOBBIX 3aJaHHI 110 TeMe
paboThI HAa YCMOTPEHHUE TIPETIOIaBaTeINeH.

7. YYAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIS)

7.1 Pexomenayemasi iuTepatrypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIHN 3araBue W3znarenscTBO, TOI
JI1.1 | Tpodpumona Taucus Kypc ¢usnku: yaed. mocobue 11 HHKCHEP.-TEXH. CIeIl. By30B Mocksa: Axagemust, 2010
MBanoBHa
JI1.2 | CurumoB Brnamucnas | Onruxa. @usnka aToma: 1ab0paTOPHEINA IPAKTUKYM IO (HH3HKE Hosocubupck: CI'YBT,
WBanosuy, 2016
IIpoTononosa Huna
[TaBnoBHa
JI1.3 | Bukynos C. B., Ousnka: cCOOPHUK 3a71a4 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpeakrna E. T.




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.4 | C.B. Bukymnos, B.1.
Curumos, E.T.
Tpoiakuza, A.C.

Spocnasuesa

®duznka: yued. mocobue

Hosocubupck: CI'YBT,
2017

JI1.5 |Hwukurenko AnaTtomuit
I'eopruesny, fxosnes
Bnagumup
Huxomaesuu,
CurumoB Buaaucias
MBanoBuu, TpbrIHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
ITaBnoBHa, I'oioBaHOB
Muxaun HukonaeBnu

JlaGopaTopHBIi MPAKTHKYM IO MOJIEKYISIPHOH (hU3UKe: IPAaKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.6 | Huxkurenko AHatoaui
I'eopruesny, SxoBnes
Buagumup
Huxonaesuu,
CurumoB Bnamgucias
WBanosuy, TpeiHKHHA
Enena TpanuesHna,
IIporononosa Huna
ITaBnoBHa, ['omoBanoB
Muxaun HukomnaeBuu

JlabopaTopHBIH PAKTUKYM 110 MEXaHUKE

Hoocubupck: CI'YBT,
2018

7.1.2. lonoHUTeIbLHAS JIMTepaTypa

ABTOpBI, COCTaBUTENTH

3ariaBue W3narenscTBO, TOI

JI2.1 | Opnos Tpanuit
Bacunbesuy,
CuHIOKOB Muxauni

IlerpoBuu

JlaGopaTopHBIi IPaKTUKYM 1O (PpU3HKE. DIEKTPUIECTBO, MAarHETU3M

HoBocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JISA)

Hasnauenne

Ob6opynoBanue

JlaGopaTopust onTHKH U (PU3NKH
aToMa - ydeOHas ayauTOpHs I

AymutopHas pocka; Kommmekt ywebHoit MmeGenm; JlaGoparoprsle ycraHoBkH: OmpeneneHue
IJIaBHOTO (POKYCHOrO paccTosHHs JMH3bI, OnpeneneHue Mokasareisi MPeJOMIICHHUS JKHIKOCTeH ¢

HpOBEICHUS Ja00OpaTOpHBIX | TOMOIIBI0  pedpakToMerpa AOOe; OmpeneneHue JUIMHBL BOJHBI  Jasepa IIPU  HOMOIIH

3aHATHI mudpaknnoHHOW pemeTkn; OnpenesieHne KOHICHTPAIMH CaxXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMeTpa, 2 mr., OmpeneneHne TeMIepaTypsl packanéHHoro Tena; McciemoBaHue
JIMHEIUaToro crekTpa BOJOPOa U ONpesieNeHHs ToCToAHHOI Punbepra

YuebHast ayIUTOpHs Juist | AynuropHast pocka; Komruiekr ydeOHoW MeOeny; MynmbTuMenuiiHoe 00OpyZOBaHHUE: MPOEKTOP

IIPOBEIEHUS 3aHATHH | (CTaIlOHAPHBIN), 3KpaH (cTanuoHapHbI), [TK (mepeHOCHOI)

JIEKIIMOHHOTO THIA

JlaGopatopust MEXaHUKHU u | AyautopHas Jnocka; Komrmuiekt yueGHOM wmeOenu; JlaGopaTopHble CTEHABI: YHUBEPCAIbHBIN

JNIEKTPUYECTBA - ydeOHasi [ cTeH] «3aKoHbI IOCTOSIHHOrO TOKa», 6 mr.; Jlaboparopnas ycraHoBka: OmnpejeneHne

ayoquTOpHsl  JUIs  TIPOBENEHUS | TOPU30HTAIBHOM COCTaBISIONIE MarHuTHoro mois 3emnd, 4 mT. OnpeneneHue YCKOPEHHs

1a00PaTOPHBIX 3aHATHH

CHJIBI TSDKECTH 1o crioco0y beccens, 6 mr.; Mastauk O6epbeka, 2 mt.; MaxoBoe kojneco, 4 mr.;
OmnpeneneHue cKOopocTH 3Byka; OrmpenesneHue  OTHOLICHHMS  TEIUIOEMKOCTEH, 2  IIT.;
JlabopatopHoe oOopynoBanue: Habop sneKkTpoM3MepHUTENbHBIX mpuOOpoB, 2 mmiT.; Habop
000pyIOBaHUS IS BEIYMCICHIS OTPEITHOCTEH M3MEPEHHH, 6 IIT.

ITomemenue s | Kommnekr  yuebnoit mebenu; IIK — 10 mr., nogkmodeHHBIX K cetH "UHTepHer" u
CaMOCTOSTEIbHOMN paboThI | 0OOeCreunBalONIMX ~ AOCTY B 3JEKTPOHHYIO  HMH(OPMAIMOHHO-00pPa30BaTEIbHYI0  Cpeay
00yJaronIXCst YHuBepcurerta.

YueOHas AyIUTOPHS Ui | AynuropHast nocka; Kommuiekt yaueOHoi Medenn

IIPOBEACHUS 3aHATUI

IMPaKTUYCCKUX 3aHATUI




