Hokywerr noamca npoggt REFRHPHBE AT EHTCTBO MOPCKOT'O Y PEUHOT'O TPAHCITOPTA

NHbopmaumsa o Bnagenbue:

®WO: Moyanun KoHctaHTuH CepreeBuy denepaiabHoe rocyiapcTBeHHoe GIOIIKETHOE
HomkHocTb: U.0. pekTopa

BaTE¢JIbH HY € BBICILET BaHHuA
[lata ﬂO,Elﬂl/IcaHMﬂZOZ.OZZOZﬁ'&:B .2206p330 ATGILHOC yIpCAUICHAC cue 006pa30 a

VHAKANLHE MDOAMMHEIH KNIOTL HPCKHUH rocylapCTBeHHbIH YHHBEPCUTET BOAHOIO0 Tpancnopra'

b7695d6b97247fced4385685adb0d9f8e6f2cdff

b1.0.09

dusuka

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pazoBarenbHas 23.03.01 Hanpasnenue noaroroBku "TexXHONIOTUsA TPAaHCIIOPTHBIX IPOLIECCOB"
porpamMma IIpoduns "TpaHCHOPTHO-IKCIEAUIIUOHHAS 1SS TEIFHOCTD"

roJl Hayaja moaroroBku 2025

Kamudukarus O0axanasp
®dopma o0ydeHust o4Has
OO01mmast TpyI0eMKOCTh 53ET
YacoB 1o yueOHOMY IJIaHy 180 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCIIE! 9K3aMeH 1
ayAUTOPHbIE 3aHATH 56
caMocCTosTeIbHas paboTa 82
4acoB Ha KOHTPOJIb 36

Pacnpezle.ﬂelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) HUroro
Henens 14 5/6
Bupn zansuii vir | pno| ovo PIl
Jlexun 28 |28 |28 [28
JlabopaTopHbie 28 |28 |28 |28
Wnas KoHTaKTHas 6 6 6 6
pabota
Uroro ayn. 56 |56 |56 |56
KonrakrtHast pabota |62 |62 (62 (62
Cam. pabora 82 (82 |82 |82
Yacel Ha KOHTPOJIb 36 (36 |36 |36
HUroro 180 (180 | 180 | 180




Paboyast mporpamMma qUCIHHUILTAHBI
pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
23.03.01 TexHoMOTHs TPAHCIIOPTHBIX TporeccoB (mpuka3 MunoopHayku Poccun ot 07.08.2020 . Ne 911)

COCTABJICHA HA OCHOBAHHUM yqeﬁﬂoro IJiaHa 06pa30BaTeJ’lb]—l0ﬁ nporpamMmmabl:

23.03.01 Hanpasnenue noarotoBku "TeXHONOTHs TPAHCIIOPTHBIX MPOLECCOB"
IMpodnmns "TpaHCIOPTHO-IKCIICAUITNOHHAS eI TEIFHOCTE"
roJ1 Hayaja noarotosku 2025

Pa6ouyro mporpammy cocTaBuJI(u):
K.c.-X.H., [Joyenm, bormywruna Tamvua Huxonaesna;k.m.u., Joyenm, [llepoununa Mapuna Anexcanopogna
Pabouas mporpamMma o100peHa Ha 3aceAaHIH Ka(eapsl

3aBenyromuii kadenpoii Jlunesuu Onbra Uropesna



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 6ECIMIOTHBIX TPAHCHOPTHBIX CHCTEM

2.2.10 | Texnomorugeckas (IIpOU3BOICTBEHHO-TEXHOIOTHIECKas) IPAKTHKA

2.2.11 [ O6uwmii Kypc 6ECUIOTHBIX TPAHCITOPTHBIX CHCTEM

2.2.12 | Texnonorudeckas (IIpOU3BOICTBEHHO-TEXHOJIOTHIECKAs!) IPAKTHKA

3. KOMIETEHLIMU OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJILTATE OCBOEHMS JUCLUILINHEI
(MOZY.JIs)

YK-1: Cnocoden OCYIIECTBJIATH IOUCK, KpI/lTl/I‘{eCKI/lﬁ AHAJIU3 U CHHTE3 m—u])opMamm, NPUMECHATDH CHCTEMHBIH MOAXO0/ IS
pemeHus MOCTABJICHHBIX 3a/1a4

YK-1.1: OcymecTBisieT MOUCK U CHHTE3 MOTYyICHHON HHPOPMANH IS PEIICHUS TOCTABICHHBIX 3aa4

VK-1.2: IIpoBoAUT KPUTHUUECKUI aHAIN3 HHPOPMALIUK [IPU PELICHUH ITOCTABICHHBIX 3a1a4

VYK-1.3: IIpumeHsieT cucTeMHBIN MOIXO0/T 7Sl peLISHHsI TIOCTABIEHHBIX 3a7a4

OIIK-1: Cnioco0eH NpUMEHATH eCTeCTBEHHOHAYYHbIE U 00IeMHKeHEePHbIe 3HAHUSA, MEeTOIbl MAaTEMATHY€eCKOr0 aHAIU3A U
MOJeJIMPOBAHNS B MPO()ecCHOHATbHOU IesITeIbHOCTH;

OIIK-1.1: Micnonb3yeT NpHHIUITEI €CTECTBEHHOHAYYHBIX M OOIEHH)KEHEPHBIX 3HAHUH B IPO(eCCHOHATBHOH AATEIHHOCT

OIIK-1.2: Brageet MeTogaMi MaTeMaTHUECKOTO aHAIM3a B MPO(ECCHOHANBHOI AeaTeTbHOCTH

OIIK-1.3: Brnaneetr meTotaMmu MaTeMaTH4YECKOTO MOACIUPOBAHUA B HpO(l)eCCHO-HaJ'ILHOfI JACATCIIBHOCTHU

OIIK-3: Cnioco0eH B cdepe cBoeii npodeccuoHaIbLHOM AesiTeIbHOCTH NPOBOIMTH 3MepeHUs1 U HalJ1roieHusl, 00padaTbiBaTh
H IPEICTABIATH IKCIIEPHMEHTAIbHBIE TaHHbIE U Pe3yIbTAThI HCIBITAHUI;

OIIK-3.1: IToHuMaeT MEeTOABI M CIIOCOOBI U3MEPEHHS U HAOJIOICHU

OIIK-3.2: CiocoOeH npoBOIUTE H3MEPEHHS 1 HaOIoaeHNS B chepe cBoeH Mpo-(hecCHOHATTBHON AeSTeTbHOCTH




OIIK-3.3: Biageer HaBbIKaM# 00paOOTKHU M MPEACTABICHUS SKCIICPUMEHTAIBHBIX TAHHBIX M PE3YJIbTATOB HCIIBITAHUN B chepe
cBoel mpodeccHoHATEHON IeATeNbHOCTH

B pe3yabTrarte ocBOeHHS THCHUTIIHHBI 00y4AIOIHIiCS T0JIKEeH

3.1 (3HaTh:

3.1.1| - ¢uznveckne OCHOBBI MEXaHUKH;

3.1.2 | - oCHOBHBIE MOHSATHSI, 3aKOHBI H MOJIENIN MEXAHUKHU, dJICKTPHUECTBA U MarHeTU3Ma, KOJIeOaHuil 1 BOJH, KBAHTOBOU

(bU3UKH, MOJICKYISIPHOIM (DU3UKH U TEPMOIMHAMUKY, ONITHKH, AaTOMHOM U SACPHOM (HU3UKHU;

3.1.3 |- MeTOIBI TEOPETHUYECKOTO U IKCIIEPUMEHTAIBHOTO HCCIICA0BAaHHA B (pU3HKeE.

3.2 | Ymerh:

3.2.1 [ ucrronp30BaTh GU3NIECKUE 3aKOHBI IIPH aHATIH3E U PEIICHUHN TPOOIeM NMPOoPEeCcCHOHATBHOMN e TeIFHOCTH

3.3 | Bmagersn:

3.3.1 | MmeTogaMu npoBeAcHUs (PU3UUSCKUX U3MEPCHUI, METOAaMH KOPPEKTHOH OLICHKH TOTPELIHOCTEH IPH NPOBEACHUN

(bI3HYECKOr0 SKCIIEPIMEHTA.

4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJISA)

Bun HaunmenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Hacos | Jlutrepatypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3npen 1. OcHOBBI MeXaHUKH
Jlex Kunemaruxka /Jlex/ 1 2 JI1.1J11.4 0
Cp Kunemartuka nocTynaTeabHOIO U BpalaTelbHOTO JBUKEHUS 1 6 J1.4 0
MaTepHalbHOIl ToUkH U TBepaoro Tena. /Cp/
Jlab OCHOBBI METO/I0B 00pabOTKU PE3yabTaTOB U3MEPEHUH (HU3NIECKUX 1 2 JI1.4 J11.6 0
BenmuuH. OmnpeieneHne MIOTHOCTH Tell MPaBIIBHON (popMeL.  /J1ab/
Jlex Hunamuka /Jlex/ 1 2 JI1.1J11.4 0
JIa6 OmnpeienieHne yCKOPEHUs CUITBI TSDKECTH 1o crioco0y beccerst. 1 2 JI1.4JI1.6 0
OmnpeneneHrne MOMEHTa HHEPIIMH MaXOBOTO KoJeca THHAMHIECKUM
MeTonoM. M3ydeHrne OCHOBHOTO 3aKOHA JUHAMUKH BPAIIaTeIbHOTO
JIBIDKEHMSI C TIOMOIIIbI0 MasiTHHKa O0epOeka. /J1ab/
Cp JlnHamuKa mocTynaTelIbHOro NBHXeHHs TeJ. OCHOBHBIE TEOPEMBI U 1 6 JI1.4 0
3aKOHBL. J[MHaMHKa BpalaTelbHOTO JBIKEHHS TBepIoro Tena. Paborta n
sHeprus B Mexanuke. /Cp/
Jlex Mexannueckue konebanus 1 BOJIHBI /JIek/ 1 2 JI1.1J11.4 0
Cp I'apmonndeckue konebanus. 3aTyxaromue konedbanus. CroxeHue 1 6 J1.4J11.6 0
kone6anuii /Cp/
Paznen | Pazmen 2. OcHOBBI MOJIEKY/ISIpHOI (PU3UKHU
Jlex MornekynspHo-KuHeTHueckas Teopus /JIex/ 1 JIT.1J11.4 0
Cp MonexynspHo-KHHeTHUecKas Teopusi OCHOBHOE ypaBHEHUE 1 8 1.4 0
MOJICKYISIPHO-KHHETHYECKOH TEOPUH WACATBHOTO Ta3a. DIEMEHTHI
craructuku MaxkcBesuia u boneimana. /Cp/
Jlex OcHOBBI TepMOIUHAMUKH /JIex/ 1 2 JI1.1J11.4 0
J1ab H3MepeHue IUTHBI 3BYKOBOW BOJHBI,CKOPOCTH 3BYKa M KO QHIINEHTa 1 2 JI1.4 JI1.5 0
ITyaccona mo ¢a30BbIM cooTHOIIEeHHAM. OIpeieNieHre OTHOLIEHUS
YICTBHBIX TEIUIOEMKOCTEH BO3/IyXa, H3MEPEHHBIX MPH TIOCTOSHHOM
JIABIICHUH U TIOCTOSTHHOM 00BbeMe MetoioMm Kiiemana u Jlezopma /J1a6/
Cp OCHOBBI TEPMOAMHAMUKY. AHAIU3 IEPBOrO ¥ BTOPOr0 Hayall 1 8 J1.4 0
TepMoauHaMuku. TernoBsie MammHbl /Cp/
UKP Kontponbnas padota 1 /UKP/ 1 2 1.4 0
Paszmen | Pa3gen 3. DnekTpoMarHeTusm
Jlex Onexrpoctaruka /Jlek/ 1 2 JI1.1J11.4 0
JIab HccnenoBanue anekTpocTaTudeckoro moist. OnpenesieHne eMKOCTH 1 2 J11.4712.1
KOHJICHCATOPOB METOAOM OaJLTMCTHYECKOTO TanbBanoMeTpa /J1ad/
Cp OnekTpocraTrueckoe nosie. HanpsbkeHHocTh 1 noreHuman. [puanumn 1 6 JI1.4 0

cynepno3unuu. IIpumenenne reopemsl I'aycca st pacuera
IEKTPUUECKUX MOIEH. DIEKTPOEMKOCTh YeMHEHHOTO IIPOBOIHIKA U
IJIOCKOTO KOHJIEHCAaTopa. DHeprus deKTpocTaTuueckoro noss /Cp/




Jlex OnexrpoauHamuka /Jlex/ 1 2 JJI1.1J11.4

JIa6 H3MepeHue conpoTUBIIEHHS U OLPECIICHUE YACIBHOIO CONPOTUBIICHUS 1 2 JI1.4J12.1
npoBoHuKa. /J1ab/
Cp OnexrpoauHamuka. [Tocrosuusiii Tok. 3akoHsl Oma. K.IT.J1. nctounuka 1 6 JI1.4

moctostHaoro Toka /Cp/

Jlex MaruauTocTaTika. MarautHas HHAyKnus /JIex/ 1 4 JI1.1J11.4

Cp Marunutoctartuka. MarautHoe noie. 3akoHsl Ammnepa, buo — Casapa — 1 6 JI1.4
Jlammaca u moxHOTO ToKa. Cuia Jloperna. J[BrkeHne 3apskeHHBIX
4acTUI[ B MarHuTHOM moJie /Cp/

JIab OmnpeneneHre TOPU30HTAIILHON COCTABIISIONICH HAMPSKEHHCOTH 1 2 JI1.4
MarHuTHoro mouist 3emud. /J1ab/

Cp MarnutHas naaykuus. Teopus Makcsena. SIBIeHne 31€KTPOMarHUTHON 1 6 JI1.4
uHAyKId. CaMOUHIYKIMA. MHIYKTHBHOCTD. DKCTPATOKU 3aMBIKAaHHS U
pa3MbIKaHus 3IeKTpryecKkoi neny. KonedareabHbIi KOHTYD.
OnexTpoMarHuTHbIe Konebarus /Cp/

HKP KonTpomnsHas padota 2 /UKP/ 1 2 JI1.4
Pazgen | Pa3zpen 4. OnTuka
Jlek ®uznueckas ontuka /JIex/ 1 4 J1.1J11.4
Cp OCHOBHBIE 3aKOHBI TeOMETpHUYCCKON onTHKH. MHTepdepeHus u 1 6 JI1.4

nudpaknus ceera. [Nomapusarms ceera /Cp/

J1ab Omnpenenenue riraBHOTO (POKYCHOTO paccTOsHUS TUH3. Onpeaenenne 1 8 JI1.2 J11.4
ToKa3aTesel mpeToMIICHHs XKHUJIKOCTEH ¢ MOMOIIBIO pepakTOMeTpa
A06e. OrpenereHue JIHHBI BOJIHBI H3IY4CHHUS Ja3epa IpH MOMOIIN
nudpaknnoHHON pemeTkH. /J1ad/

Jlex KganToBas ontuka /JIex/ 1 2 JI1.1J11.4
Cp KBanToBas ontuka 3aKOHBI TEIUIOBOTO M3IydeHHs U hotoadderra /Cp/ 1 6 1.4
JIa6 Omnpenenenue TeMIepaTypbl pacKaJIeHHOTO TeJla ONTUYECKUM 1 4 JI1.2 J11.4

meronom. /J1a6/

Pazgen | Paspen S. ATtomHas u saepHas Gpuznka

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

Cp Crpoenue atoma KBaHTOBas Ipupo/a CBETa U BOJIHOBBIE CBOMCTBA 1 6 JI1.4
vyactun /Cp/

JIab I'panyrnpoBka MOHOXpOMAaTOpPa MO CHEKTPY UCIYCKAaHHUs aTOMOB PTYTH. 1 4 JI1.4 JI1.5

HccreoBanne CIeKTPOB UCITYCKaHUSI BOAOPO/A U ONPEACIICHNE
noctostHHOM Punoepra /J1a6/

Jlex Snepuas ¢pusuka /Jex/ 1 2 JI1.1J11.4
Cp SAnepHas ¢u3uka 3aKoH paIMOaKTHBHOTO pacmaia. SnepHsie 1 6 JI1.4 JI1.5
peakuun /Cp/
HKP Konrponbhas padota 3 /UKP/ 1 2 JI1.1 J11.3
1.4

5. COAEP)KAHME AVNCLUILINHEBI (MOAYJIST)

Paznen 1. OCHOBBI MEXaHUKH

Tema 1.1. Kunematuxa

OnemeHTH! kKMHeMaTHKH. Mojenu B MexaHuke. Cuctema orcueta. [TocTynatensHoe ABIKEHHE TBEPAOTO Tena. TpaekTopus, IIHHA
MyTH, BeKTOp nepeMenieHus. CKopocTb U yCKOPEHHE TOUKU Kak IPOU3BOIHBIE Pajuyca-BeKTopa 1o BpeMeHu. HopmanbHoE U
TaHTeHINAJIbHOE YcKopeHns. Kiaccnukanus BUIOB ABIKEHHS.

Tema 1.2. lunamuka

Tpu 3axona quHamuku HeroToHa. [ToHATHSA Macchl M cuibl. Bubl Cuil B MEXaHUKE: TPEHUS], YIIPYTOCTH U TAroTeHus. Miynsc Tena.
Wmmynbc cunel. BHemHie 1 BHyTpeHHHE CUITBL. 3aKOH COXpaHEHHs UMITYJIbCa MEXaHU4eCcKoi cucteMsl. LleHTp Macc (LeHTp
WHEPINH) MEXaHIMYECKOH CHCTEMBI M 3aKOH €TO ABI)KEHHS.

PaboTa mocTOSHHON U IepeMeHHOH CHUIIbI. BeipaxkeHHe pabOThI CHIIBI Yepe3 KPHBOIHHEHHbINH HHTerpal. MOITHOCTE. DHEPTus Kak
YHHMBEpCcalbHasi Mepa pa3IMuHbIX (OPM JBHXKCHUS U B3auMozeiicTBusl. KuHeTH4yeckas sHeprus MEXaHUUeCKOH CUCTEMBI. 3aKOH
COXpaHEHHsI MEXaHIMYECKOH SHEPTHH U €T0 CBS3b C OMHOPOTHOCTHIO BpEMEHH. Y 1ap aOCOIIOTHO YIIPYIHX U HEYIPYTHX Tel.
MoMEeHT HHEepIUU TBEPAOTO TeIa OTHOCUTENBHO ocH. [Ipumeps! ero BeruncieHus. Teopema lllTeitnepa. MomerT cunbsl. OcHOBHOE
ypaBHEHUE JMHAMUKHU BPAIIAaTEIbHOTO ABMKEHHS TBEPJOT0 Tea OTHOCHTENFHO HEMOABMKHOM OCH. 3aKOH COXPaHEHHsI MOMEHTa
UMITYJbCA U €T0 CBA3b C H30TPOIHOCTBIO MPOCTPAHCTBA.

3aKOH BCEMUPHOTO TAroTeHus. IloTeHnManbHas 3Heprust MaTepUualbHON TOUKH BO BHEIIHEM CHJIOBOM I10JIE U €€ CBA3b C CUJIOH,
JeHCTBYIOIIEH Ha MAaTEPUANIBHYIO TOUKY. 3aKOH COXPaHEHHS MEXaHUUECKOM SHEPIHU U €T0 CBSI3b C OAHOPOAHOCTHIO BPEMEHH.
JlaBneHue B )KUIKOCTH U ra3e. EnnHuie! u3Mepenus AasneHus. 3akoHsl [lackans u Apxumena. TeueHue uneanbHoH KUAKOCTH.
VYpaBHeHue Hepa3pbIBHOCTU. Y paBHeHHe bepHysum u cneactsus us Hero. Teuenue Bs3koi xxuakocta. @opmynsl HeioToHa 1
Croxkca. KoadpunueHT BI3KOCTH U METOMBI €r0 ONpeACTIeHHUSI.




Tema 1.3. Mexanudeckue KoeOaHUs ¥ BOJTHBI

I'apMoHuueckue KonebaHus U uxX XxapakTepucTuky. [uddepeHnnanbHoe ypaBHEHHE rapMOHHYECKUX KoJieOanuil. [IpyKuHHBII,
(u3MUecKnit 1 MaTeMaTHIECKUH MasTHUKH. DHEPTUs TapMOHHYECKUX KoieOaHuid. Cllo)KeHHe TapMOHHYECKUX KOJIeOaHH OTHOTO
HaIpasJeHUs U OAMHAKOBOM yacToThl. buenue.

CrnoxeHus: B3aUMHO MEPIEeHANKYISPHBIX Konebanuid. durypsl Jluccaxy. 3aTyxaronie U BoIHY>KAEHHBIE KoneOaHus. Pe3oHaHc.
BonHoBBIe iporiecchl. MexaHn3M 00pa3oBaHUs MEXaHUYECKHX BOJH B YIIpyroi cpene. [IpononbHbIe U TOIIEPEYHBIC BOIHBI.
YpaBHeHHe TUIOCKOH Oeryiiei BomHbI. [[JTnHAa BOIHBI M BOJIHOBOE YHCIIO.

Paznien 2. OcHOBBI MOJIEKYIISIPHOW (U3UKH

Tema 2.1. MonekynsipHO-KHHETHYECKAs TEOPUS

OmbITHBIC 3aKOHBI HICATBHBIX ra30B. YpaBHeHue Knaneiipona-Menneneesa. OcHoBHOe ypaBHeHHe MKT mpeansHbIX ra3os.
Cpennss KHHEeTHYIecKasi SHepriust MoneKyil. MoeKkyIsIpHO-KMHETHYECKOe TOJIKOBaHNE aOCOIIOTHON TeMIepaTyphl.

DJIeMEHTBI CTATUCTUYECKOH (U3UKH. 3aKOH MakcBeluia i1 pacipeielIeHHs] MOJIEKYIT HICAIbHOTO Ia3a 110 CKOPOCTSIM.
Bapomerprueckas Gpopmyna. 3akoH boipiiMaHa Ui paciipefeIeH s YacTUI] BO BHEIITHEM TOTEHIINATIBHOM 11oiie. CpemaHee 9rciio
CTOJIKHOBEHHUH U CpeIHss ATHHA CBOOOAHOTO Mpodera MOIeKyIl.

OmnpitHOe o6ocHoBarre MKT. Tuddy3usi, TemIonpoBoHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HproToHa.

Tema 2.2. TepmoauHamuka

Baytpennss sHeprust. Unucno creneneit cBoO0ABI MOIEKyI. 3aKOH PaBHOMEPHOT'O PACIPEISIICHNS SHEPTUH MO CTETIEHSIM CBOOOIBL.
IlepBoe Hauasno TepMoanHaMUKH. PaboTa raza npu usmMeHeHuu ero oobema. TermnoeMKocTb MakpocucTeMbl. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH HI€ANIHOTO Ta3a OT BUja npoiiecca. [IpuMeneHne nepBoro Hadanaa TEPMOJUHAMHUKH K
u3omporneccaM. AnuabaTHbI mporecc. Y paBHeHue [Iyaccona.

Kpyrossie mponeccel. O6paTumsie u HeoOpaTuMble mpouecchl. Lukia KapHo u ero k.ILA. 11 uaeaabHOro rasa. Bropoe Hauano
TepMoguHaMUKH. [loHsATHE 00 SHTpONMH, €€ CTAaTHCTHYECKOE TOJIKOBaHHE.

CuItel ¥ TOTEHIINATIBHAS SHEPTHS MEKMOJIEKYIIIPHOTO B3anMOACHCTBIS. DPQeKTHBHBIN TraMeTp MoJIeKy. Y paBHeHne BaH-nep-
Baansca. ®a3oBsre nepexons! 1 u 2 pona. Kpurnueckoe cocrosuue. TpoiiHast Touka. OCOOEHHOCTH TBEPIOTO U KHIKOTO COCTOSHIH
BemecTBa. [ToBepxHOCTHOE HaTsLkeHHe. CMadnBaHue. KanunispHele siBICHUS.

Paznen 3. DnekrpomarHeTusm

Tema 3.1. DnexTpocTaTika

3akon Kynona. Hanpsi’keHHOCTb M CUJIOBBIE JIMHUU HANPSHKEHHOCTH 3JIeKTpudeckoro nois. [Ipunnun cynepnosunuu
aiekTpudeckux noseil. [Ipumep pacuera HanpsHKEHHOCTH 1OJIA, CO3aBaeMON crucTeMol 3apsoB. [10TOK BEKTOpa HaNpPsHKEHHOCTH
anexTpuyeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit 35eKTpruuecKoro moJs 1o nepeMerieHuro 3apsaaa. LIupkynsnus BeKTopa HanpsbkeHHOCTH. [loTeHInanbHbIi Xapakrep
JNEKTPOCTATUYECKOr0 Noud. [ToTeHnunan anekTpu4ecKkoro mojs. DKBUIMOTEHIUATbHbIE TOBEPXHOCTU. CBA3b MOTEHLIMATA C
HaNpPsDKEHHOCTBIO NMOJIs. DIEKTPUUECKOE MOJIE B AUAIEKTPUKaxX. TUIIBI TU3IEKTPUKOB. Buabl nonspuszanuu. Bekrop nondpusanuu.
IIpoBOAHUKH B 31€KTPOCTATUYECKOM IoJe. DIEKTPOEMKOCTh poBoAHUKa. KoHneHcaTops! 1 ux BuAsl. DopMyria MIOCKOTo
KoHzieHcaTopa. CrocoObl cOeAMHEHMsT KOHAEHCATOPOB B GaTapero. DHeprus 3JIeKTpoctaTuyeckoro nost. O0bEMHast INIOTHOCTh
SHEPIUU.

Tema 3.2. DnexkrpoarHaMuKa

ITocTostHHBII dNeKTpUYecKuil TOK. Buibl HocuTenei 3apsiia B pa3inuHbix cpenax. Cuna Toka. Bekrop miotHoctu Toka. 9C
UCTOYHMKA TOKa. 3akoH OMa 715 ydacTKa U noaHoi nenu. CompoTuBlIeHHe U TPOBOJUMOCTb NPOBOIHUKOB, UX TEMIEpaTypHas
3aBUCUMOCTb. PacueT cOpoTUBICHUN NIPU Pa3IUYHBIX BUIAX COCAUHEHHM.

PaboTa 1 MOITHOCTH 371eKTpUYecKoro Toka. 3akoH Jlxoynsa-Jlenna. IIpasuna Kupxroda u npuMeHeHne X K pacdeTy
Pa3BETBIEHHBIX LIETIEH.

Tema 3.3 MaruurocraTika

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

Cutbl B3aNMOEHCTBHUS MapaIebHBIX TOKOB. 3aKOHBI AMIepa. JBikKeHHe 3apsDKeHHBIX JacTHI] B MATHUTHOM none. Cuna
Jlopenna. upkynsiuus Bekropa H u B. 3akoH noigHoro Toka. MarHuTHOE 1oJie coJieHou 1a M Topouaa. [10Tok BeKTOpa MarHUTHOM
unaykuuu. Teopema ['aycca ans nosis B. Ilotok Bekropa B uepes cosnenounn.

Tema 3.4. Marnutnas uaaykuus. Teopust Makcsenna

Pabota o nepeMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MarHUTHOM IoJie. DJEeKTPOMAarHuTHas MHIyKIMs. 3akoH Dapanesd u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus sHepruu. IIpasuno Jlenna. fIsnenune camonnaykiuu. MHIykTHBHOCTB KOHTYpa. DJ1C
caMOMHAYKINH. B3anmuas maayknnsa. MaranTHoe 1osie B BemecTBe. THITBI MarHETHKOB (IHa-, Tapa- U peppoMarHeTHKH), X
¢usnueckas npupona. HamaranmueHHOCTh. MarHutHas IpOHHLAeMOCTh BemecTBa. OcHOBEI Teopnu MakcBeiia. Tok cMeneHus.
VYpaBuenus Maxkcseiuia B uHTerpasibHoi (hopme.Ilonstue o nepemenHoM Toke. OMHUUecKoe, peakTuBHOE (EMKOCTHOE U
HHIYKTHBHOE) ¥ TIOJHOE COTPOTHBICHHS IIETTH TepEeMEHHOT0 ToKa. 3akoH OMa JUIsl IenH IepeMEeHHOT0 ToKa. MOITHOCTB,
BbLJIEIIsI€Masl B LIENU IIEPEMEHHOTO TOKA.

OnexTpoMarHuTHbIE KoneOaHus. ['apMoHUUecKye, 3aTyXarole 1 BhIHYKIeHHbIe Koiebanus. [lonaTie o pe3oHaHce.
OneKTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1IKkana aneKTpOMarHUTHBIX BOJIH.

Pa3nmen 4. Ontuka

Tema 4.1. ®usnueckas onTHKA

OCHOBHBIE 3aKOHBI T€OMETPHUECKOM ONTHKH. AOCOJIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH mpeoMiIeHus. VX Gu3naeckuii CMBICII.
SIBneHne MOTHOTO BHYTpeHHETo oTpaxeHns. CreroBoasl. Cheprueckue 3epkana. opmyna 3epkana. [loctpoerne m300paxeHUi.
Tounkue nunu3bl. @opmyna nuH3bL. [TocTpoeHne n300pa>keHUH.




BounHOBas aneKTpOMarHUTHAs IPUPOAA cBeTa. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. Bpems u amiHa
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepenus ceera. Metons! HabmoneHus nHTepdepeHn ceera. Pacuer
uHTepdepernun B onbite FOHTa. IHTEpdepeHnns cBeTa B TOHKUX IUICHKaX. [1010CH paBHOW TONIIMHEI X paBHOTO HAKJIOHA.
Kompua Hetotona. [Ipumenenne nHTEphEpeHIINN B HAyKe U TEXHHKE.

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

Ionstpusanus ceeta. EcTecTBeHHBII U MONAPU30BaHHEIN cBeT. 3akoH Maitoca. [Tonspusanus cBeTa IpH OTPAKEHHH U
MpeIOMJIEHUH Ha TPaHHLE JBYX IU3IEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuyenpenomiuenue. ITpusma Hukomst. Ionsponsast u
MOJIAPHU3AI[IOHHBIE TIPU3MBL.

HckyccrBenHas ontudeckas anmzoTponus. Dddexts! Keppa u @apanes. OnTudaecku akTHBHBIC BelecTsa. Jlucmepcus cera.
DJeMeHTHI 3JIeKTPOHHON Teopuu nucnepcuu cseta. [lornomenue (abcopOrust) cBeta. 3akoH byrepa.

Tema 4.2. KBanroBast ontuka

TermoBoe U3TydeHHE U €r0 XapaKTePUCTHKH. AOCOIOTHO YepHOoe Teno. 3akoH Kupxroda. 3akon Credana - Bonpimana.
Pacmipenenenue 3HEpruy B CrieKTpe aOCOIIOTHO YEPHOTO Tesa. 3aK0oH cMeleHus Buna. @opmyna Penes-JxuHca.

Ssnenue horoaddexra. Buenrnuii porosddext u ero 3akonsl. DoToHbI. YpaBHeHHE DHHINTEWHA s BHEITHET0 GoTodddekra.
Macca u nmmyisce GoToHa. [lapinenue ceera. Onpits! JIeOenena. Jlasepsl, mpuHINT NEHCTBUS, YCTPOHCTBO M IPUMEHEHHE.

Paznen 5. AtomHas u sigepHast puznka

Tema 5.1. Ctpoenue aroma

Mopemn aromoB Tomricona u Pesepdopaa. DMmupraeckne 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHHS M OTJIOMIECHHS aTOMOB.
Dopmyna Punbepra. Jluneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CEPUH CIEKTPAIbHBIX JINHUN.

Bouna Jlyn ne Bpoitnst. OnbITHOE 060CHOBaHUE KOPIYCKYJISIPHO-BOJIHOBOT'O Jyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeompeeneHHocTel ['elizeHOepra kak MposiBICHHE KOPITYCKYIIPHO-BOJIHOBOTO JTyali3Ma CBOICTB MaTepruu. BormHoBas GyHKIUS 1
ee craTucTuuecKuil cmeic. YpaBHeHue IlIpénunrepa aAns craoHapHbIX COCTOSHUM.

IToctynarel bopa. BopoBckas Teopust aToMa BOZOPOAa M BOIOPOIONIOI00HOTO HOHA. ATOM BOAOPO/Ia B KBAHTOBOI MEXaHUKeE.
KsanToBsle unicna. Crine snektpoHa. CnnHOBoe kBaHTOBOE uncio. [Tpunnun INaynu. Pacnipenenenue 31eKTPOHOB 1O COCTOSTHUSIM.
Tema 5.2. SInepHas puznka

Pertrenosckue criekTpsl. 3akoH I'. Mosnu. [Tornomienue, CIOHTAHHOE U BRIHYXICHHOE H3nydeHue. [lonsTue 06 onTuuecKkux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jleekt maccsl n
SHEPrus CBsI3M a1pa.BzaumoselicTBiie HyKIOHOB M IIOHATHE O CBOMCTBAaX U MPUPOJE ANEPHBIX cHil. Monenu siapa. PannoaktusHoe
U3IIydeHHe U ero BUABL 3aKOH PaJHOaKTUBHOTO pacrana. 3aKOHOMEPHOCTH U IIPOHCXOKACHHE anb(a, Oera - 1 raMMa-H3TydeHUs
aToMHBIX szep.IloHsATHE 0 AAepHBIX peakIUIX U UX OCHOBHBIX THNAaxX. MckyccTBeHHas paJ0aKTUBHOCTb. [leTeHue TsDKEIbIX saep.
Llennas peakuus nenenus. IlousTre o snepHoO sHepreTuke. Peakiys cuHTe3a aTOMHBIX siiep. [Ipobnema ynpasiseMbIx
TEPMOSIIEPHBIX PEAKIHiA. DIIeMeHTapHbIe YaCTHIEL. VX Kiaccupukarms.

6. POHJ OIIEHOYHbBIX CPEJCTB

6.1. IlepeueHs BUIOB OLIEHOYHBIX CPEACTB

BrInosHeHre U 3a1uTa 1ab0paTopHBIX paboT
BeImoHeHe caMOCTOSTENBHBIX paboT

3auer

DK3aMeH

6.2. Tembl NUCLMEHHBIX PadoOT

He npenycMoTpeHo y4eOHbIM IIIaHOM

6.3. KonTpoJibHbIe BOIPOCHI U 3aJaHUs

VYK-1: CnocoGeH ocyecTBISITh HOUCK, KPUTHYECKH aHaJIN3 U CUHTE3 HHPOPMAIUK, IPUMEHATh CHCTEMHBIH MOIXO0. A
pelIeHNs MOCTaBJICHHBIX 33/1a4

1 cemectp

Bonpoc Nel

ITouemy ckopocTh aJeHHs TEJI B BAKyyM€ HE 3aBHCHUT OT X Macchl? ONUIINTe, KaKHe CHIIBI ISHCTBYIOT Ha TEJIo, KOrla OHO MaJiaeT,
¥ KaK 3TH CHJIBI BIUSIOT Ha YCKOPEHHE Tela.

Otset: CKOPOCTH MAJICHUS TEJI B BaKyyMe HE 3aBHCHUT OT HX MaccChl Oarosaps 3aKoHy BceMHUpHOTo TsaroreHns Hetotona. CormacHo
9TOMY 3aKOHY, CHJIA TSDKECTH JISHCTBYET Ha BCE TeNa OJMHAKOBO, IIPONIOPLMOHAIBEHO HX Macce. OJJHAaKO, MOCKOJIBKY Macca TaKke
olpeersieT UHEPTHOCTD Tela (CONPOTUBICHHE N3MEHEHHIO CKOPOCTH), YCKOPEHUE, KOTOPOE HCIIBITHIBACT TEJIO0, OKA3bIBACTCS
TIOCTOSTHHBIM M HE 3aBHCSIINM OT Macchl. OCHOBHBIE CHITBI, ISUCTBYIOIINE Ha MaJafoIee TeI0, — 3TO CHJIA TSHKECTH U
COIPOTHUBIICHUE CPEAbI (B CiIydae OTCYTCTBHSA CpPeJbl, KaK B BakyyMme). B BakyyMe cOmpoTUBICHHE OTCYTCTBYET, U €AUHCTBEHHBIM
(hakTOpPOM OCTaeTCs TpaBUTALHS, KOTOPAsl YCKOPSET BCE Tela OANHAKOBO.

Bonpoc Ne2

OO0BbscHHTE, TOYEMY BO3AYX B KOMHATE HMEET MOCTOSIHHYIO TEMIIEPATypy, XOTs TeMIIEpaTypa CTeH KOMHATHI MOKET MEHAThcs. UTo
HPOUCXOJUT C IHEPTHEil MOJICKYT BO3ayXa?

Ortset: TemnepaTypa Bo3yxa B KOMHATE HOAAEPKUBACTCS IOCTOSHHON Oy1arofapsi mpoweccy TEIUIONepeaaid MexK Ly BO3IYXOM U
creHamu. Korzia cTeHbl HarpeBaroTCs UM 0XJIaXIal0TCs, OHU MIEPEJaloT TEII0 BO3IyXY, KOTOPBIH, B CBOIO O4Yepeb, paclpeaeseT
9Ty SHEPrHIO CPEAN CBOMX MoueKyll. OHaKo u3-3a 60IbLIIOro 00beMa BO3/lyXa U €ro ClloCOOHOCTH NepEeMEINBAThLCS, NU3MEHEHHS




TEMIIePaTypsl CTEH He MPUBOJIAT K 3HAUUTEIFHBIM U3MEHCHUSAM TEeMIIEpaTyphl BO3IyXa B IIeIOM. DHEPTHs MOJIEKYN BO3IyXa
nepepacnpenesnseTcs TakuM o0pa3oM, UTO CpeIHssl KUHETHUECKasi SHEpIrus MOJIeKyJl (KOTopast OpeenseT TeMIepaTypy) ocTaeTcs
MPaKTHYECKN HEM3MEHHOI.

Bompoc Ne3

Kakoii 3aK0H OIMCBIBACT B3aNMOJICHCTBHE JIBYX TEJ, HAXOIAIINXCS O/ ICHCTBHEM CHIIbI TSDKECTH?
a) 3akoH Apxumena

b) 3akon Oma

¢) 3akoH ['yka

d) 3axoH BceMHUPHOTO TATOTEHHS

IIpaBumbHEN oTBET: d) 3aKOH BCEMHPHOTO TSATOTCHUS

Bompoc No4

Kaxoe ycTpoiicTBO ncnonp3yercs A1 U3MEPEHHsI CUJIbI TOKA B 3JIEKTPUYECKOM Leru?
a) Ammepmerp

b) BosneT™meTp

¢) Ommerp

d) 'anmpBaHOMETD

IIpaBuibHBIN OTBET: a) AMIIepMeTp

Bompoc Ne5

Kaxkue u3 nepedncieHHbIX (JaKTOPOB BIUSIOT Ha COCTOSHHUE BeLlecTBa (Ta3000pa3Hoe, )KUAKOE, TBEpIoe)?
a) Temmieparypa

b) daBnenne

¢) O0vem

d) Monspnas macca

¢) Cuia mpuTsHKEHHST MEXK/Ty MOJIEKYJIaMU

f) Xummaeckuit cocras

IIpaBusIbHBIE OTBETHL: @, b, €

Bonpoc Ne6

Kaxue mpuOopbl HCHOJIB3YIOTCS JUTSE M3MEPEHHS 3JIEKTPHYSCKUX BETHUINH?
a) AMnepmerp

b) BoneT™meTp

c¢) TepmomeTtp

d) Manomertp

e) Ommerp

f) Bapomerp

[IpaBuiIbHBIE OTBETHL: @, b, €

Bompoc No7

YcTaHOBHTE MPABIIIBHYIO MTOCIIEIOBATEIEHOCTD ITAIIOB IBUYKEHUS Tea, OPOIIEHHOTO BEPTHKAIBLHO BBEPX.
Teno nocturaeT MakCUMajabHON BBICOTHI.

Teno HauMHAET JABUKEHUE BBEPX.

Teno ABMKETCS BBEPX C 3aMEIICHUCM.

Temo HauWHAET MagaTh BHH3.

Teno Bo3BpalaeTcst B UCXOIHYIO TOUKY.

[IpaBunbHas mocnenoBaTeNibHOCTh: 2 >3 — 1 —>4 — 5

Nk

Bompoc Ne§

YcTaHoBUTE NPaBUIBHYIO [TOCIIEI0BATEILHOCTD MPOLECCOB, IPOUCXOSIIUX IpU paboTe TpaHchopMaTopa.
MarauTHbIN TOTOK W3MEHSETCS.

BropudHas 00MOTKa T€HEpHPYET AIEKTPUIECKUI TOK.

Bropuunas 0OMOTKa MOJIy4aeT MepeMeHHBIH TOK.

Bo BropuuHoii o6MoTke Bo3HuKaeT DJIC.

[lepeMeHHBIH TOK MOJACTCS B MIEPBUYHYIO OOMOTKY.

HpaBHHLHaH MOCJIENOBATENBHOCTE: 5 > 1 >4 —2 — 3

e

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKITY PU3MUECKUMH BEIMIMHAMHE U MX OMPEICTICHUSIMHU.
duznveckas BEITHYHHA OmnpenencHue

a) Mmmynsc 1) IIpousBeneHue Macchl Ha YCKOpPEHHE

b) Cuna 2) BenmuuHa, XapakTepusyromas JIBHKEHUE Tena

¢) YckopeHue 3) CxopocTh U3MEHEHHSI UMITyIbCa

d) CxopocThb 4) V3MeHeHre TOJI0KEHUS TeJla OTHOCUTEIBHO BPEMEHHU
[IpaBunbHOE COOTBETCTBUE:

a) — 2)

b) — 1)




c)—3)
d)—4)

Bonpoc Nel0
YcTaHOBHTE COOTBETCTBUE MEXKIY (PU3MUECKUMH BEIMYMHAMH U X eIMHULIAMHU U3MEpeHus: B MeXXIyHapOJHOH cUCTeMe eTMHHUIL

(CI).

duznyeckas BeIMIHMHA Ennnnna usmepeHus

a) DIeKTpHUYecKuil 3apsi 1) Kynon

b) HanpsokenHocTh anektpuyeckoro noys 2) Hetoton/Kynon
c) IloTeHnman 3MeKTpUUECKOro Mo 3) Bonbt

d) EMkocTh KOHIEHCaTopa 4) dapan

IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

¢)—3)

d) —4)

OIIK-1: CiocobeH mpUMEeHSTh eCTeCTBeHHOHAYYHbIE H OOIICHHKEHEPHbIE 3HAHMUS, METO/IBI MAaTEMaTHIECKOTO aHAJII3a 1
MOJIETUPOBAHUS B TPO(ECCHOHATIBHON AESTEIbHOCTH

1 cemectp

Bonpoc Nel

OnumuTe, Kak MEHsAeTCs IIOTHOCTh ra3a MpH W3MEHEHUU TeMIIepaTypsl U AaBieHus. Kakue ¢usuueckre cBOHCTBA ra3a
OIIPEIETSIOT €r0 MOBEAECHHE B THX YCIOBUSAX?

Ortgert: [Ipn yBenuueHUN TeMITEpaTypHl ra3 pacmupseTcs, YT0 MPUBOANT K YMEHBIICHHIO €T0 IIOTHOCTH. I1py MOBHIIIeHUH
JIABJICHUS ra3 CKUMACTCS, YBEJIIMUMBAs CBOIO INIOTHOCTH. OCHOBHEIE CBOICTBA r'a3a, KOTOPBIE OIPEIEIAIOT €ro OBEICHHUE,
BKJIIOYAIOT CPEIHIOI0 KHHETUYECKYIO SHEPTUIO MOJIEKYI (TeMIeparypa) U CUILy MEXKMOJIEKYJIIPHOTO B3aUMOJICHCTBUS (IaBieHHE).
Bompoc No2

OOBsicHUTE, TOYEMY ITPH IBIDKCHHAH Cy/IHA Ha TOBOPOTE KOPITYC HAKIIOHACTCS BHYTPH MMOBOpOTa. Kakue CHITBI BBI3BIBAIOT 3TOT
HAKJIOH M KaK OHM BIUSIOT Ha YCTOMYMUBOCTb CyqHA?

OrtseT: Haxiion xopiyca cy/iHa BHyTpb II0BOPOTA BbI3BaH JEHCTBHEM LEHTPOCTPEMHUTENBHBIX CUJI, BOSHUKAIOIIUX MPH ABUKEHUU
10 KPUBOJIMHEHHOH TpaekTopuu. Korma cyqHO moBopadmBaeT, IIEHTPOCTPEMHUTENNbHAS CHIIa TSHET €ro K IICHTPY ITOBOPOTAa,
3aCTaBIAA KOPITYC HAKIOHATHCA BHYTPh. DTOT HAKJIOH KOMIICHCHPYETCSI CHJIaMU IIJIaBy9eCTH, JEHCTBYIOIINMH CHU3Y BBEPX,
KOTOPBIE CTPEMATCSI BEpHYTh CyIHO B BEPTUKAIbHOE MONOKEHUE. Y CTOMYUBOCTD CyJJHA 3aBUCHT OT COOTHOIICHHS ATUX CHIL: 4YeM
CHJIbHEE HaKJIOH, TEM OOJIbIIIEe BEPOSITHOCTD OTEPH YCTONUMBOCTH. BakHbIMU (hakTOpaMH, BIMSIONIMMH Ha YCTOHIUBOCTS,
ABIISIIOTCSI BBICOTA LICHTPA Macc CyIHa, popMa KOpIIyca U paclpeaeieHue rpysa.

Bormpoc Ne3

Kaxoit 3aK0H OITUCHIBAaET 3aBHCUMOCTE CHIIBI YIPYTOCTH OT Ie(OpMaIiH MPYKUHBI?
a) 3aKOH BCEMHPHOTO TSATOTCHUS

b) 3akon 'yka

¢) 3akon Oma

d) 3axon boitnsa-Mapuorra

IIpaBunbHENi oTBeT: b) 3akoH ['yka

Bompoc No4

Kaxkoe ycTpoiicTBO IpeoOpa3yeT MEXaHHIECKYIO SHEPTHIO B DJICKTPHIECKYIO?
a) Jlunamo-marimHa

b) Tpauncdopmarop

¢) AKKyMYJISTOp

d) Kongencatop

[IpaBunbHBIi OTBET: a) JIMHAMO-ManIMHA

Bompoc Ne5

Kakue u3 nepeqnciieHHbIX CBOMCTB XapaKTepHBI I (PeppOMArHUTHBIX MaTepHaIoB?
a) BrIcokast 3;1eKTpornpoBOANMOCTD

b) CriocoOHOCTH COXpaHATH OCTATOUHYIO HAMAarHUYeHHOCTh

¢) Huskast MarHuTHast IPOHUIIAEMOCTb

d) Hanmuuune moMeHOB

IMTpaBuisHEIE OTBETHL: b, d

Bonpoc Ne6

Kakue BETUUUHBI SBISIOTCS OCHOBHBIMU MAPAMETPAMK COCTOSIHUS TEPMOJANHAMHUYCCKOI CHCTEMBI?
a) Temmieparypa

b) O6bem

¢) Maccogas nons

d) laBnenue

e) CkopocTb

IIpaBusbHBIE OTBETHI: a, b, d




Bonpoc Ne7
YcraHOBHUTE NPaBWIIBHYIO MOCIIEIOBATEIBHOCT CTa Ui JBH)KCHUS Tela, OPOILICHHOTO TOPU3OHTAIBHO ¢ HEKOTOPOIl HaYalbHOH
CKOPOCTBIO.

1. Teno ABUKETCS PaBHOMEPHO BJOJb FOPU30HTAIBHON OCH.

2. Teno HauMHAET ABUTAThCA MOA AEHCTBHEM CUIIBI TSXKECTH.

3. Teno 1OCTUIIIO MOBEPXHOCTH 3EMIIH.

4. I'opusoHTanbeHOE OBMKEHUE 3aMEJUIAETCS N3-3a CONPOTHUBIIEHUS BO3IyXa.

IIpaBusnbHas nocnenoBaTenbHOCTh: | =>4 — 2 — 3

Bompoc Ne8

YcTaHOBHTE NTOCIEA0BATEIFHOCTD ICHCTBHI IPH N3MEPEHHH 3JIEKTPUIECKOT0 COMPOTHBICHHS PE3UCTOPa METOJIOM aMIIepMeTpa U
BOJIETMETpA.

1. IMoAKTIOYNTH UCTOYHUK MHUTAHUS.

2. W3MepuTs HanpsKEHHE Ha PE3UCTOPE.

3. IMoaxmro4nTh pe3UCcTOp MOCIEAOBATEIBHO C AMIEPMETPOM U BOJIBTMETPOM.

4. W3MepuTh cuily TOKa B LICTH.

5. Paccunrtate conpotuBieHue no 3akoHy Oma.

IIpaBunbHas nocnenoBaTenbHoCcTh: 1 -3 54 —2 — 5

Bompoc Ne9

YCcTaHOBHUTE COOTBETCTBHE MEXTy (PU3MUECKIMH BENMYNHAMH U UX CUMBOJIaMHU B MexryHapoHoit cucteme exuauI (CH).
@du3ndeckast BEIHIHHA CumBon
a)Cmia 1)F

b) Pabora 2) W

¢) MomHocTb 3)P

d) Dnextpuyeckuil 3apsn 4 Q
ITpaBuIBHOE COOTBETCTBHUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

VY CTaHOBHTE COOTBETCTBHE MEXIY (DU3MUCCKUMH SBICHHAMH U YCTPOHCTBAMH, HCIIOJIB3YIOIIUMH 3TH SBICHHS.
DuznyecKoe SBICHHUE VYerpoiicTBo

a) DIeKTpOMarHuTHas HHIYKIUSI 1) Tpanchopmatop
b) ®otorddekt 2) ConHeunasi 6Garapes

c¢) Pesonanc 3) LC-kontyp

d) TepmonneKTpHUIECTBO 4) Tepmomapa

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

OIIK-3: CriocobGeH B cdepe cBoelt mpodeccHoHATEHON AeATeTFHOCTH MPOBOJUTE U3MEPEHHS U HaOIII0IeHs, 00pabaThIBaTh U
MNpEACTABIATh DKCIICPUMEHTAJILHBIC JTAHHBIC U PE3YJIbTaThl HCIIBITAaHUH

1 cemectp

OTKpBITBIE BOIIPOCHI

Bonpoc Nel

OnummmuTe nporece H3MepeHus: K03 PHUIIEHTa TPEHUS CKOIBKCHUS MEXIy IBYMs MMOBEPXHOCTAMH. Kakue mapamMeTpsl HEOOXOMMO
KOHTPOJHUPOBATH IPHU MMPOBCACHNUH BKCHepHMeHTa?

Ortser:

Jis uamepenust KodQPULUUEHTa TPEHHUS CKOJIBKEHUS MEXKy IByMS TIOBEPXHOCTAMHU OOBIYHO UCIIOIB3YETCSl METOJ HAKJIOHA
rrockoctd. OIMH U3 00BEKTOB TIOMENIASTCsl Ha HAKIIOHHYIO IDIOCKOCTB, U IIOCTEIICHHO YBETMYUBACTCS YOI HAKJIOHA IO MOMEHTA
Ha4dalia CKOJIbXKCHUA. KOB(I)Q)I/IHI/ICHT TPECHUA PACCUUTHIBACTCA KaK TAHI'CHC YyIjia HAKJIOHA. Baxxno KOHTPOJIMPOBATH YUCTOTY
MOBEPXHOCTEH, PABHOMEPHOCTh NPUIOXKEHHS HaTPY3KH U OTCYTCTBHE BHOpAIIHii.

Bormpoc 2:

O6”b$[CHI/ITe, KaK U3MCPUTHb CKOPOCTH PACIIPOCTPAHCHUS 3BYKOBBIX BOJIH B CPEIC. Kakune MCTOABI UCITOJIB3YHOTCA JJIsI 3TOI'O0 U KaKUE
(haKTOPBI HYXKHO YIUTHIBATE?

OtBer:

CKOpOCTh PacpOCTPaHEHHMs 3BYKOBBIX BOJIH B CPE/Ie H3MEPSETCS C IOMOIIBI0 METO/IOB, OCHOBAHHBIX Ha PETUCTPAIH BPEMEHH
MPOXO0KJICHHUS 3BYKOBOI BOJHBI MEX/Ty IBYMs TOUKaMH. VCIONB3yIOTCS yIBTPa3sBYKOBBIC JATYNKN HIM MEKPOGOHBEI. BaxkHo
YUYUTBIBATH TEMIIEPATYPY CPEABL, BIaXXHOCTh U HaJM4YUE MIPEIATCTBUM, KOTOPBIE MOT'YT MOBIIUATh HA PACIPOCTPAHEHUE 3BYKA.

3aKpBITBIC BOITPOCHI C OAHUM IIPaBUJIIBHBIM OTBETOM

Bompoc Ne3




Kakoii 3aK0H OIMCHIBAET ABIIKEHHUE TEIA IO BO3IEHCTBUEM BHEIIHEH CHIIBI?
a) 3aKOH BCEMHUPHOTO TATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperwnit 3akoH HetoToHa

d) 3akoH coxpaHeHHs SHEPTUU

IIpaBunbHBI 0TBET: b) Bropoii 3akon HeroToHa

Bomnpoc Ne4

Kaxoii mpubop ucnonb3yeTcs Ui H3MEPEHHsI CKOPOCTH 3ByKa B Bojie?
a) 'maponoxaTtop

b) DxosoT

c¢) Conorpad

d) Jaruuk naBrieHus

IIpaBunbHEN oTBeT: a) ['HaponokaTrop

3aKpLITI>Ie BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBECTaMHU

Bonpoc Ne5

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

b) Pacipenenenne rpy3os

¢) Bricora HagBogHOTO G0pTa

d) I'nybuna ocaaku

[TpaBunbHBIC OTBETHL: &, b, ¢, d

Bonpoc Ne6

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

b) Maruurometp

c¢) ['anpBanoMeTp

d) Karymka nHIyKTHBHOCTH

IIpaBunbsHbIE OTBETHL: b, d

BOHpOCBI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIBHOCTH

Bonpoc Ne7

YcraHOBHUTE MPaBWIIBHYIO MOCIIEIOBATEIBHOCTD LIAr0B IPH IPOBEACHUH HKCIIEPUMEHTA 110 U3MEPEHUIO CKOPOCTH 3BYKa B BO3JLyXE:
1. [MonxroueHre MUKPO(POHOB K PETHCTPUPYIOIIEMY YCTPOHUCTRY.

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

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

4. Hactpoiika paccrosHuil MeXIy MUKPO(pOHAMH.

IIpaBunbHas nocnenoBaTenbHoCTh: 4 — 1 52 — 3

Bormpoc Ne8

Y CcTaHOBHTE MOCIIEIOBATEIHFHOCTH [ITIATOB ITPH HACTPOIKE JTa3epHOTO TATBHOMEPA TSI U3MEPEHUS PACCTOSTHU:
1. Hactpolika npueMHUKa CUTHAJA.

2. [MonkiroueHre UCTOUHUKA MUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

IIpaBusbHas TOCHENOBATENBHOCTE: 2 — 3 — 1 — 4
Bompockl Ha ycTaHOBJIEHUE COOTBETCTBHSI

Bonpoc Ne9

VY CTaHOBHTE COOTBETCTBHE MEXIY HDU3MUECCKAMHE SBICHUAMHE U TPUOOPAMHU, UCTIONIB3YEeMBIMH JUIS HX U3yICHHS:
du3nuecKoe SBICHUE IIpudop

a) DnekTpuuectBo 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)

Bonpoc Nel0
YcTaHOBHTE COOTBETCTBUE MEXKIY (GU3MUECKUMH BEIMYMHAMH U X eIMHULIAMHU U3MEpeHus: B MeXXIyHapOHOH cucTeMe eIMHHUIL




(CH):

®dusznueckas BeIn4MHA Enynnna n3mepenns
a) Cuma 1) Heroton

b) Pabora 2) xoyms

¢) MomHoCTh 3) Barr

d) DHeprus 4) JIxoynb

IIpaBuIbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bompoc No7

YcTaHOBHTE MPABIIIBHYIO MTOCIIEIOBATENBHOCT CTAJANN ABMKECHHUS Teja, OPOIICHHOTO TOPU30HTAIBHO ¢ HEKOTOPOH HaYaITbHON
CKOPOCTBIO.

1. Teno aBuXKeTcs paBHOMEPHO BJOJb FOPU30HTAIBHON OCH.

2. Teno HaunHAET ABUTaThCS MOA ACUCTBUEM CHIIbI TSKECTU.

3. Teno AOCTUIIIO MOBEPXHOCTH 3EMIIH.

4. l'opuzoHTaIbHOE OBIKEHHE 3aMENISIETCsl U3-3a CONPOTHUBIICHUS BO3LyXa.

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

Bompoc Ne§

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

1. IToaxMIOUYNTh UCTOYHHUK HMUTAHUS.

2. W3mepuTh HampspKkeHHE Ha PE3UCTOpe.

3. INoaxmo4nTh Pe3UCTOp MOCIEAO0BATENBHO C aMIEPMETPOM U BOJIILTMETPOM.

4. W3meputs cuiny TOKa B LEMH.

5. Paccuntaths compoTHBIeHHE 1O 3aKOHY OMa.

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

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIY GU3MUECKUMH BEIMYMHAMH U UX CUMBOJIaMH B MexyHaponHoi cucteme eaunull (CH).
dusnueckas BeIuYMHA Cumsour
ayCuma 1)F

b) PaGora 2) W

¢) MomHoCTh 3)P

d) DnexTpudeckuii 3apsi 4HQ
IIpaBuibHOE COOTBETCTBUE:

a)—1)

b) — 2)

c)—3)

d)—4)

Bomnpoc Nel0

YCcTaHOBHUTE COOTBETCTBHE MEXIY (PU3NUECKIMH SIBICHUSIMH U YCTPOUCTBAMH, HCIOIB3YIOIMIUMHE 3TH SIBICHUSL.
PusnyecKoe sSBICHUE VYerpoiicTBo

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

c) Pezonanc 3) LC-xoHTYD

d) TepmMOdIEKTPHUIECTBO 4) Tepmonapa

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

OITK-3: Criocob6eH B cepe cBoeii podecCHOHATEHON AATSILHOCTH MTPOBOIUTE U3MEPEHHS U HAOIIOICHNs, 00pabaThIBaTh U
MPEICTABIATh SKCIIEPUMEHTAIBLHBIC TAHHBIC U PE3yTbTaThl HCITBITAHWHA

1 cemectp

OTKpBITBIE BOIPOCHI

Bompoc Nel

OnumuTte nporecc u3MepeHus K03(h UIEeHTa TPEHUS CKOIBKEHHS MEXTY IBYMsI TOBEpXHOCTAMH. Kakue mapaMeTpbl HEOOX0IUMO
KOHTPOJIHMPOBATH MPH MPOBEIECHUH IKCIIEPUMEHTA?

OrtBer:

Jliis uamepenust KodQPHUIMEHTa TPSHHUS CKOJIBKESHUS MKy JIByMS TIOBEPXHOCTSIMHU OOBITHO UCIOIB3YETCsl METOJ HAKIIOHA
iockocTd. OArH 13 00BEKTOB IOMEIIASTCS Ha HAKIIOHHYIO TUIOCKOCTh, U TIOCTETICHHO YBEITMUUBAETCS YTOJl HAKJIOHA 0 MOMEHTA
Havasna cKojbxeHus. KoadduiueHT TpeHns paccuuThIBaeTCS KaK TAHTCHC YIila HAKIIOHA. Ba)kHO KOHTPOJIMPOBATH YHCTOTY




MOBEPXHOCTEH, PABHOMEPHOCTh NPUI0XKEHHSI HaTPY3KH U OTCYTCTBHE BHOpAIIHiA.

Bormpoc 2:

OOBsicHUTE, KaK I3MEPHUTH CKOPOCTD PacIIpOCTPaHEHHUs 3BYKOBBIX BOJIH B cperie. Kakue MeToabl HCTIONB3YIOTCS IS 3TOTO U KaKHe
(haKTOPBI HYXKHO YIUTHIBATE?

OrtserT:

CKOpoCTb pacrpoCTpaHEHUsI 3BYKOBBIX BOJIH B CPEJIE M3MEPSIETCS C TIOMOIIBIO METO/IOB, OCHOBaHHBIX Ha PErUCTPAllii BPEMEHU
MPOXO0KJCHHUS 3BYKOBOM BOJHBI MEXK/Ty IBYMs TOUYKaMH. VCIIONB3yIOTCS YIBTPa3BYKOBBIC JATYNKN WM MEKPOGOHEI. BaxkHo
YIUTBIBATh TEMIIEPATYPY CPEbI, BIAXKHOCTh M HAJIMYHE MPETATCTBUH, KOTOPbIe MOT'YT MOBIUSATH HAa PACIPOCTPAHCHUE 3BYKA.

3aKpBITBIe BOITPOCHI C OAHUM IPaBUJIIBHBIM OTBETOM

Bompoc Ne3

Kakoii 3aK0H OIMCHIBAaCT JABMXKEHHE TeJa I10J{ BO3/ICHCTBHEM BHEIIHEH CHIIbI?
a) 3aKOH BCEMHUPHOTO TSATOTCHUS

b) Ilepssrii 3axoH HetoToHA

¢) Tperuii 3axon HeroToHa

d) 3akoH coxpaHeHUs SHEPTUN

IIpaBunsHENA oTBeT: b) [Teprlif 3akoH HeloToHa

Bompoc Ne4

Kaxkoit mpubop ucronap3yercs A H3MEepeHus] CKOPOCTH 3BYKa B Bojie?
a) l'maponoxarop

b) OxomnoT

¢) Conorpad

d) daTunk naBineHus

IIpaBusbHbI 0TBET: a) ['UaponoKaToOp

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU ITPAaBUIIbHBIMU OTBETAMU

Bompoc No5

Kaxwe ¢pakTops! BIUAIOT Ha cTaOMIBHOCTE CyIHA Ha BoJie?
a) ®opma Koprmyca

b) Pacripenenenue rpy3oB

c) Beicora HagBoxHOTO OOpTa

d) 'mybuna ocaaku

IIpaBusbHBIE OTBETHL: @, b, ¢, d

Bonpoc Ne6

Kaxue mpuOopbl HCIOJIB3YIOTCS UTSE M3MEPEHHST MarHUTHOTO TOJIst?
a) Kommac

b) Marautomerp

c¢) laneBaHOMETP

d) Kartymika nHIyKTUBHOCTH

ITpaBunbHbIEe OTBETHI: b, d

BOHpOCBI Ha YCTAaHOBJICHUC MTOCIIEAOBATCILHOCTH

Bompoc No7

YcTaHoBUTE NPaBUIBHYIO [IOCIIEI0BATEIBHOCTD IAT0OB IIPU IPOBEJCHUN 3KCIIEPUMEHTA 110 U3MEPEHHIO CKOPOCTHU 3BYKa B BO3YXE:
1. IMoaxmroueHne MUKPO(GOHOB K PETUCTPHPYIOLUIEMY YCTPOHCTRY.

2. V3mepeHnue BpeMEHHU MPOXO0XKJICHUS 3ByKa MEKAY MHUKPO(OHAMH.

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

4. Hacrpoiika paccTossHHIT MEXTy MHKPO(OHAMH.

IIpaBusbHas nocnenoBaTenbHOCTh: 4 — 1 — 2 — 3

Bompoc Ne8

YcTaHoBUTE NOCIIEA0BATEIBHOCTD 111ar0B IPH HACTPOUKE JIA3EPHOTO JAIbHOMEPA ATl U3MEPEHUS PACCTOSIHHUSA:
1. Hacrtpoiika npueMHuka cursana.

2. INonkaroueHre UCTOUHUKA MUTAHUS.

3. Hactpolika nepenatomero nasepa.

4. Wzmepenue paccTosiHUsL.

[IpaBuiibHas OCIEN0BATENBHOCTD: 2 — 3 — 1 — 4
Bompocs! Ha ycTaHOBIIEHHE COOTBETCTBUS
Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXY (PU3MUECKUMH SABICHHSIMH U IPHOOPAMHU, HCIONB3yeMBIMHU JUIS UX U3yICHUS:
DuznuecKoe SBICHUE IIpubop




a) DnexktpuuectBo 1) AMmepmeTp

b) Maruetusm 2) Komnac

¢) Onrrueckne 3G QeKTH 3) Cnexrpometp
d) PagmoaktuBHOCTE 4) I'eiirepoBCKuii cueTUnK
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

¢)—3)

d—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBUE MEXKIY (GPU3MUECKUMH BEIMYMHAMH U X eIMHULIAMHU U3MEpeHus: B MeXIyHapOJHOH cucTeMe eIMHHIL
(CH):

Ousnueckas BeIUYMHA Ennnnna usmepeHus
a) Cuna 1) Heroton

b) Pabora 2) Ixoyian

¢) MomHocTts 3) Barr

d) Oneprus 4) JIxoynb

IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

¢)—3)

d)—4)

6.4. MeTroaquueckue MaTepHuaJibl, ONpee/siolue Npoue1ypbl OlleHHBaHHA

Metoanka OLEeHKH 3K3aMeHa 110 JUCLUIUINHE

Teoperndeckast 9acTh 3K3aMeHa MO JUCIUIIIMHE IPEACTABIsIET cO00I KOMIIIEKC BOIPOCOB HAa YCBOGHHUE IPOHAEHHOTO MaTepuania -
TEpMHHBI, OTIPEIEICHNUS, 3aKOHBL.

B pamMkax TeopeTHueckoi YacTn o0yJaromuics, s KaX0To 3alaHus, OpMyNUpYeET MIPaBUIBHbIE C €T0 TOYKH 3PCHUS OTBETHI.
3aJaHKue CUUTAETCS BHIIOJIHEHHBIM B TOM CJIy4ae, €CJIM JaHbl BEPHBIE OTBETHI HA BOIIPOCHL. B MPOTHBHOM cilyuyae 3ajaHue
CUUTAETCS HEBBIIIOIHEHHBIM.

ITpakTUdeckas yacTh SK3aMeHa M0 AUCLUILTIHE NPEJCTaBIsAET 3a/1a4H, HAIIPaBJIEHHbIE HA BBISIBICHUE BO3MOKHOCTU NPAKTHUECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pasiena.

DK3aMeH BBICTABIISCTCS C YUCTOM PE3yNbTaTOB BBIIOJIHEHUS TCOPETHICCKON M MPAKTHIECKON JacTeil B COOTBETCTBHH C
NPUBEJCHHBIMU HIKE TPEOOBAaHUAMH.

5 (OTIMYHO) >85 Bce 3amaHus BEITIOHEHB! B COOTBETCTBUH C TPEOOBAHUSAMHE, B IMONHOM 00beMe U 0e3 ommboK.

4 (xoporo) 75+84 Bce 3agaHust BBIMONHEHBI B COOTBETCTBHH C TPeOOBAHUSMHU, B 00BEME AOCTATOUHOM IS OOILETO
(DYHKIIMOHUPOBAHHS CUCTEMBbI HJIM BBIITOJIHEHO JIBa 33/IaHUS B COOTBETCTBUHU C TPEOOBAHUSIMH, B IIOJIHOM 00beMe U 0e3 OIIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrImoHeHO HEe MeHee NBYX 3aJlaHUil B COOTBETCTBUU C TPEOOBaHHSAMH, B 00beMe
JOCTaTOYHOM JUIS 00IIeTO (hYHKIIHOHHPOBAHUS CHCTEMBI

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

JOCTaTOYHOM IS 00IIEero (QYHKIIMOHUPOBAHUS CHCTEMBI
HWToroBsrii 6ami 3a 3k3aMeH BEICTABIIETCS 110 OIIEHKE XY/l JacTh. B CIIOpHBIX ciydasx ImpenoaaBaTenb BIPABE 3aaBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENIBHBIC IIPAKTUUECKUE 3aJaHUA.

MerToauKka OIEeHKH 3a4eTa 110 IUCIUILUINHE

3ageT o AUCIMILUIMHE BBICTABIISACTCS 10 PE3yIbTaTaM CHCTEMAaTHYECKOH pabOThI CTyIEHTa B TCUCHHE CEMECTpa.

MeTtoauka OoLeHKHU JIabOpaTOPHBIX PaboT

CTyIeHT NOIDKEH BBITIOJIHUTD U 3alllUTHTh BCE 1JA0OpaTOpHbIE pabOTHL, MPEAyCMOTPEHHBIE IIPOTPAMMOH IUCIUIIINHEIL.
JlabopaTopHast paboTa CUMTAETCS 3alIUIIIEHHON IIPH YCIOBUH YIOBICTBOPUTEIHFHBIX OTBETOB HAa HE MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IIPHBEACHHBIX B KOHIIE KaX0i1 paboTHI B 1JaOOPaTOPHOM MPAKTUKyME, a TAK)KEe BBIMOTHEHHS TECTOBBIX 3alaHUH 110 TeMe
paboThl HAa YCMOTPEHHE NPETo/IaBaTeleH.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTEpaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENTH 3ariaBue W3narenscTBO, TOI
JI1.1 | Tpodumona Taucus Kypc ¢uzuku: yued. mocobue st HHXEHep.-TeXH. CIell. BY30B Mocksa: Axagemus, 2010
HBanoBHa
JI1.2 | CurumoB Bnamucna | OnTuka. ®usnka aToma: 1a00paTOPHBIA MPAKTUKYM 1O (H3HKE HoBocubupck: CI'YBT,
HBanoBuu, 2016
IIporonomnosa Huna
ITaBnoBHa




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.3 |Buxkynos C. B.,
Curumos B. .,

Tpoiakuna E. T.

Ousnka: cOOpHUK 3a1a4

Hosocubupck: CI'YBT,
2017

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

SIpocnasuesa

®dwuznka: yued. mocodbne

Hosocubupck: CI'YBT,
2017

JI1.5 | Huxkurenko AHatoaui
I'eopruesny, SxoBnes
Buagumup
Huxonaesuu,
CurumoB Bnangucias
WBanouy, TpeiHKHHA
Enena Tpanuesna,
IIporononosa Huna
ITaBnoBHa, ['omoBanoB
Muxaun HukomnaeBuu

JlaGopaTopHBIi MPaKTHKYM IO MOJICKYIISIPHOH (hU3UKE: MPAKTHKYM

HoBocubupck: CI'YBT,
2019

JI1.6 |Hukurenko AHaToauii
T'eopruesny, SIxoBnes
Biagumup
Huxonaesuu,
CurumoB Brnanucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBmoBHa, ["'onoBaHoB
Muxaun Hukxomnaesuu

JIabopaTOpHBII MPaKTHKYM I10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. lono/HUTEIbLHAS JINTEPaTYpa

ABTOpBI, COCTaBUTENIU

3arnaBue W3narenscTBO, TOI

JI2.1 | Opnos Tpanuit
BacunseBuu,
CuHrokoB Muxaui

ITeTpoBuu

JlabopaTopHBI IPAKTUKYM IO (PH3HKE. DIEKTPUIECTBO, MATHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

JlabopaTtopuss onTUKH W (HU3KUKH
aToma - ydeOHas aymIuTOpHs I

AynuropHast nocka; Kommuekt yueOHOW Mebenu; JlaGopaTopHble ycTaHOBKH: OTmpeneieHue
TJIaBHOTO (POKYCHOTO paccTOSHHSA JIH3BL, OIpeneneHue Mmokas3aTels IPeIOMICHHS KXHIKOCTEH ¢

IIPOBEIEHUS 1mabopaTOpHBIX | ToMomIbl0  pedpakromerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa INPH  HOMOIIU

3aHATHI IudpaknunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX pacTBOPOB C OMOIIBIO
caxapuMerpa, 2 mr.; OrmpeneneHne TeMIepatypsl packanéHHoro Tena; MccienoBanue
JIMHEWYaTOro CIEeKTpa BOAOPO/Ia M OMPEIEIeHHUs MOCTOsIHHOM Punbepra

YuebHas ayAUTOPHS i | AyoutopHast nocka; Komrutekt ydueGHON Mebenu; MynbTuMennitHoe o0OpYIOBaHUE: MPOEKTOP

MPOBECHUS 3aHATHA | (CTalMOHAPHBIN), SKpaH (cranuoHapHslii), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

JlabopaTopus MEXaHUKU u | AynuropHas mocka; Kommmexkt ydueGHOM Mmebenm; JlaGopaTopHBIE CTEHABL: Y HUBEPCAIBHBIH

JJIEKTPHUYECTBA - y4yeOHas | CTeHI «3aKOHbI MOCTOSHHOTO ToKay, 6 mr.; JlabopaTopHas ycraHoBka: OmnpezneneHue

ayiuTopus U1 HPOBEAEHHS | FOPU3OHTAIBHOW COCTaBNAOMIEN MarHuTHOro mnois 3emind, 4 mr. OmpeaeneHue YCKOPEHHs

1a00paTOPHBIX 3AHATHI

CHITBI TSDKECTH To crioco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe KoJieco, 4 mrT.;
Ompenenenne ckopoctd  3Byka;, OmpeneneHne OTHONIICHHS — TEIDIOEMKOCTEH, 2  MIT.;
JlabopaTopHoe oOopynoBanue: Habop a3JeKkTpom3MepuTeNbHBIX mpuOOpoB, 2 1wT.; Habop
000py/IOBAHMS JIJISI BRIYMCIICHHSI TOTPEITHOCTEH H3MEPEHUH, 6 MIT.

[Tomemenne i | Kommnekr  yae6noit wmebemm; [IK — 10 mT., nogkimroueHHBIX K cetd  "HHTepHer' w
CaMOCTOSITENIbHOM paboThl | 00ecreunBaOIIMX  AOCTYIl B OJEKTPOHHYI0  HH(OPMAIMOHHO-0Opa30BaTeNbHYIO  Cpemy
00y4Jaronuxcst YHuBepcureTa.

VYueOHas ayAUTOPUS Juts | AynuropHas nocka; KoMruiekT yaeOHoi Mebern

MIPOBENCHUS 3aHATHH

IPAaKTUYECKUX 3aHATHH




