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OO01mmast TpyI0eMKOCTh 53ET

YacoB 1o yueOHOMY IJIaHy 180 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCIIE: KOHTpOJIbHAs paboTa 2
ay[IMTOPHbIE 3aHATUS 72 JK3aMEH 2
caMocCTosTeIbHas paboTa 66
4acoB Ha KOHTPOJIb 36

Pacnpezlenenue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Htoro
Henens 192/6
Bun 3ansaruit v | PO | v PIT
Jlexun 36 |36 |36 |36
JlabopaTopHbie 18 (18 |18 |18
[IpakTuueckue 18 |18 |18 |18
WHas koHTaKTHas 6 6 6 6
pabora
HUroro ayn. 72 172 |72 |72
KonrakrtHast pabora |78 |78 |78 [78
Cam. pabota 66 |66 |66 |66
Yacel Ha KOHTPOIIb 36 |36 |36 |36
HUtoro 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 2023

Pa6ouyro mporpammy cocTaBuJI(u):
K.c.-X.H., [loyenm, bormywxuna Tamvsana Huxonaesua,;k.m.u., Joyenm, [lepoununa Mapuna Anexcanoposna
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 | MopenupoBaHue TPaHCIOPTHBIX MPOLIECCOB

2.2.2 | YerpoiicTBoO 1 000pyAOBaHHE TPAHCIOPTHBIX Y3JIOB U IyTeH

2.2.3 [ Merpomnorus, CTaHAApTU3ANNSA U CePTUPUKAIHS

2.2.4 | Mexanuka

2.2.5 | OCHOBBI Hay4YHBIX HCCIIEIOBAaHUI

2.2.6 | Texnonorudeckas (ponU3BOACTBEHHO-TEXHOJIOTHYECKAasl) TPAKTHKA

2.2.7 | TpancmopTHOE Neperpy30uHoe 000pyIOBaHUE

2.2.8 | Texnonornueckas (IpOU3BOJICTBEHHO-TEXHOIOTUIECKAs) IPAKTHKA

2.2.9 | Teopus TpaHCIOPTHBIX IPOLIECCOB U CUCTEM

2.2.10 | Hayano-uccneroBaTenbekas pabora

2.2.11 | @unmocopust

2.2.12 | Cratuctuka

2.2.13 | Texnomornyeckas (MpOU3BOJCTBEHHO-TEXHOJIOTHYECKAs ) IPAKTHUKA

2.2.14 | dunocodpus

2.2.15 | Cratuctuka

2.2.16 | Texnonoruueckas (IIpOU3BOICTBEHHO-TEXHOIOTHIECKas!) IPAKTHUKA

3. KOMIETEHLIMU OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJILTATE OCBOEHMNS JUCHUILINHEI
(MOZY.JIsA)

YK-1: Cnioco6eH ocymiecTBIATH MOUCK, KPUTHYECKHH aHATIN3 M CHHTE3 HH(POPMAHH, MPUMEHATH CHCTEMHBIH IMOIXO0M I/
peleHust MOCTaBJIeHHbBIX 32124

VYK-1.1: OcymecTBasieT MOUCK U CHHTE3 MOIXydeHHOI HHpOpMAUK AT PEHISHHS IIOCTABICHHBIX 33139

VYK-1.2: I[IpoBomuT KpUTHYECKUiT aHATH3 HH()OPMALIUK IIPH PELICHHH ITIOCTABICHHBIX 33134

VK-1.3: IIpuMeHseT CUCTEeMHBII MOAXO0 AJIs PEeIIEHHUs TTOCTaBICHHBIX 3aa4

OIIK-1: Cnioco0eH NpUMEHATH eCTeCTBEHHOHAYYHbIE U 00IeMHKeHePHbIe 3HAHMSA, MEeTOIbl MATEMATHY€ECKOI0 AHAJIU3A U
MOJeJIMPOBAHNS B PO ecCHOHAIBHOM AeITeJIbHOCTH

OIIK-1.1: Vicnonb3yeT NpHHIUITEI €CTECTBEHHOHAYYHBIX M OOIEHH)KEHEPHBIX 3HAHUH B IPO(ECCHOHATBHON AeATEIHHOCT

OIIK-1.2: Bnageer MeToJaMu MaTEeMaTHUECKOTO aHAJIHM3a B IPO(PECCHOHAILHON AEATENEHOCTH

OIIK-1.3: Brnaneer meTogamMu MaTeMaTH4ECKOTO MOACJIUPOBAHUA B npo@eccno—Haanoﬁ JACATCIIBHOCTHU




OIIK-3: Cnioco0eH B cdepe cBoeii npodeccuoHaIbLHOM AesiTeIbHOCTH NPOBOIMTH U3MepeHUs1 U HalJ11oieHusl, 00padaTbiBaTh
M IPEICTABJIATH IKCIIEPUMEHTAJbHBIE JaHHbIE U Pe3YIbTaThl HCIBITAHUN

OIIK-3.1: IToHuMaeT METOABI M CIIOCOOBI U3MEPEHHS U HAOIOICHU

OIIK-3.2: CriocoOeH mpoBOAUTE U3MEPEHHS U HaOIIIoIeHns B chepe CBOeH Mpo-(pecCHOHaTBHON e TeTbHOCTH

OIIK-3.3: Bnazneet HaBbIKaMH 00pabOTKU U IPeICTAaBICHNS IKCIEPHIMEHTAIBHBIX JaHHBIX U Pe3yIbTaTOB UCTIBITAaHUN B cdhepe
cBoel MpodecCHOHAIBHON JIeITEIbHOCTH

B pesynbrate 0CBOCHMS AMCHUIIMHBI 00y4aIOLIUICS J0JIKEH

3.1 |3naTh:

3.1.1| - ¢usmdeckre OCHOBBI MEXaHUKH;

3.1.2 | - oCHOBHBIE MTOHATHS, 3aKOHBI U MOJIEIT MEXAHUKH, DIIEKTPUYECTBA U MarHETU3Ma, KolneOaHuH 1 BOIH, KBAHTOBOI
(GU3UKH, MONIEKYISIPHOH (DU3UKH 1 TEPMOIMHAMUKH, ONITHKH, AaTOMHOH U SICPHOH (HHU3UKH;

3.1.3 |- METOBI TEOPETHYECKOTO M HKCIIEPUMEHTAIIBHOTO HCCIIIOBaHIS B (pr3nke

3.2 | YMeTh:

3.2.1 | ucmosap30BaTh (PU3NYECKHIE 3aKOHBI IPH aHAIN3E U PEIICHUH MPO0IIeM MPOoecCHOHANBHON NeITeIbHOCTH

3.3 | Baragern:

3.3.1 | meTomamu ipoBeieHNS (PU3NIECKUX U3MEPEHNIT, METOaMHU KOPPEKTHOH OLIEHKH HOTPENIHOCTEH IPH IPOBEACHUN
(bu3HUeCcKOro 3KCIepUMEHTa

4. CTPYKTYPA JUCHOUILIAHBI (MOIYJI5T)

Bun HaumeHoBaHuUe pa3iesioB U TeM /BU/ 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | Ipllo
3aHATHSA / Kypc ATOT
Paznen Paznen 1. ®u3nyeckne 0CHOBBI KJIACCHYECKO MEXaHUKH
Jlex Kunemaruka /JIex/ 2 2 JI1.1 0
IIp Kunemartuka. Kunematuka nocTynaTeabHOTO M BpalaTeabHOro 2 2 JI1.4 0

JBIDKEHUS MaTepUaIbHOM TOUYKH ¥ TBEPAOTO Tea. JluHamuka. JJnHaMuKa
MTOCTYMATEIBHOTO IBIDKCHNUS Tesl. OCHOBHBIE TEOPEMBI M 3aKOHBI.
JluHamMuKa BpaIaTelIbHOrO JBUYKEHUS TBEPOTO Tena. Pabora u sHeprust
B MexaHuke.Pemenue 3agaq /IIp/

Jla6 OCHOBBI METOJIOB 00pabOTKH PE3yJabTATOB U3MEPEHUHN HU3NISCKUX 2 2 J1.7 0
BennunH. Onpeenenue MIOTHOCTH Tell paBwiIbHON Gopmel. /J1ab/

Cp Kunemaruka /Cp/ 2 8 0

Jlex Junaamuxka /Jlex/ 2 4 J1.1 0

J1a6 OnpeneneHne YCKOPEHUs CHIIBI TSDKECTH 110 crtoco0y beccenst. 2 4 JI1.7 0

OmnpeneneHrne MOMEHTA HHEPIIUU MAaXOBOTO KoJIeca THHAMHICCKUM
MeTonoM. M3ydeHne OCHOBHOI'O 3aKOHA JMHAMHUKH BPaIlaTeIbHOIO
JIBYDKEHISI ¢ TIOMONIBbI0 MasiTHuka O6epOexa /J1ab/

Cp Junramuka /Cp/ 2 10 0

Jlex Mexannueckue KoeOanus U BOJHBI /JIek/ 2 2 JI1.1 0

IIp MexaHuueckue KoeOaHus ¥ BOJMHBL. ['apMOHUYecKre KoJIeOaHHus U HX 2 2 JI1.4 0
XapaKTePUCTUKH.

CrnoxxeHre rapMOHUYIECKUX KOJIeOaHUH OJJHOTO HAIIPABICHUS U
OJIMHAKOBOM 4acToThl. buenue. Pelenue 3agau

Mp/
Cp MexaHngeckue Konebanus 1 BoJHbI /Cp/ 2 8 J1.7 0
Paznen | Paspen 2. MoJiekyiasipHas pu3uKa U TepMOJAMHAMHKA
Jlex MonekynsapHO-KHHeTHIeCKas Teopust /JIex/ 2 2 JI1.1 0
IIp OcCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETHUECKOM TEOpUHN UAEaTBbHOTO 2 2 JI1.4 0
ra3a. JneMeHThl cTaTUCTUKN MakcBesuta u bonbuimana. Pemenue
3amqua /Tlp/
JIab OnpezeneHre OTHOIECHUS YACIbHBIX TEIIOEMKOCTEH BO3yXa, 2 2 JI1.5 0

HU3MEPEHHBIX TIPU MOCTOSIHHOM JIABICHHU U MOCTOSIHHOM 00beMe METOIOM
Knemana u Jlezopma. /J1a6/




Cp

MonekynsapHo-kuHeTHueckas reopus /Cp/

Jlex Tepmonunamuxa /JIex/ J1.1
JIab W3mepenne 1THBI 3BYKOBOIT BOJHBL,CKOPOCTH 3BYKa M K03 dHUnueHTa J1.5
IyaccoHa 1o ¢a30BbIM COOTHOLICHHSM. /J1ab/
Ip TepmonuHamMuKa. AHAU3 IEPBOTO M BTOPOT'0 HAYall TEPMOIUHAMHKH. 1.4
Temnobie MamuHbl. Pemenne 3amayq /Ip/
Cp Tepmomunaamuxa /Cp/ J1.6
HKP KonTpomnsHas padora 1 /UKP/ JI1.3
Pazgen | Pazgen 3. DuexkTpuyecTBo
Jlex OnekrpocTatuka /Jlex/ JI1.1
JIab HccnenoBanue AeKTpocTaTHaeckoro nomst. OnpeneneHne eMKOCTH J12.1
KOHJICHCAaTOPOB METOIOM OaJUTHCTHYECKOTO TalbBaHOMETpa
OnextpoauHamuka. /Jla6/
IIp OnextpocTtaruueckoe noie. HanpsokernocTs 1 noternuan. [Ipuanun 1.4
cyneprosuiun. [Ipumenenue Teopemsl ["aycca s pacdyera
IEKTPUUECKHUX MOJIEH. DIIeKTPOEMKOCTh YeMHEHHOTO IIPOBOIHIKA 1
IUIOCKOTO KOHJEGHCATOPA. DHEPTHs 3JIEKTPOCTATHIECKOro mojst. Permmenne
3agay /Ilp/
Cp Onexrpoctaruka /Cp/ J12.1
Jlex OnexrpoauHamuka /Jlex/ JI1.1
IIp Onexrpoaunamuka. [Tocrosuneiit Tok. 3akonsl Oma. K.IL. /1. uctounuka 1.4
MTOCTOSTHHOTO TOKa. Perrenne 3anay /I1p/
Cp Onekrpoauaamuka /Cp/
Paznen | Pa3zgen 4. DiekTpoMarHeTusm
Jlek MarnuTocratuka /JIex/ J1.1
IIp Marnurocraruka. MarautHoe nose. 3akoHbl Amrepa, buo — CaBapa — JI1.4
Jlanutaca u monHoro Toka. Cuna Jlopenna. /[Buxkenue 3apskKeHHbBIX
4acTUI] B MAarHUTHOM mone /I1p/
JIab OmnpeneneHue ropU30HTAIBHON COCTABISAIONICH HAIPSKEHHOCTH 2.1
MarHutHoro mnois 3emun. HcenenoBanue MarHuTHOTO nosist. /J1a6/
Cp Maruutoctatuka /Cp/
Jlex MaruutHas naaykuus. Teopust MakcBesnia ajist 3J1€KTPOMarHuTHOTO JIT.1
oyt /JIex/
Ip SIBiieHue 1eKTPOMArHUTHOW UHTyKIUH. CaMOUHAYKIIUS. JI1.4
MNHAyKTUBHOCTE. DKCTPATOKH 3aMBIKAHUS U Pa3MBIKaHUS DIEKTPHUECKON
nenu. KonebarenbHbIN KOHTYp. DIIEKTPOMAarHUTHBIE KoJieOanus. PeieHue
3amaq /Tlp/
Cp Marnutnas naaykuus. Teopus MakcBesuia AJis 3JIEKTPOMAarHUTHOTO
nonst /Cp/
HKP KonTpomnsHas pabota 2 /UKP/ J1.3
Paznen | Pa3gea 5. Ontuka
Jlex Omsnueckas ontuka /Jlex/ JI1.1
J1ab Onpenenenne rraBHOTO (POKYCHOTO paccTosHUS TuH3. OnpeaeneHne JI1.2
MoKa3aTeJel PEIOMIICHHUS KUIKOCTEH C MOMOIIBIO pedpakToMeTpa
A06e. OrnpenereHue JIUHBI BOIHBI H3IY4CHHUS Ja3epa IpH MOMOIIN
nudpaknnoHHOM permeTkn /J1ab/
Cp ®uzngeckas ontuka /Cp/
Ip Wntepdepennns n mudpaxnus cseta. [lonsapusanus ceera. Pemenue J1.4
3amaq /Tlp/
Jlex KganToBas ontuka /JIex/ J1.1
JIab OmnpeneneHue TeMIepaTypbl paCKaJeHHOTO TeJla OITHYECKUM J1.2
meronom /JIab/
Cp KsanToBas ontuka /Cp/ JI1.2
HKP Konrtposnbhas padota 3 /UKP/ JI1.3
Pazgen Pasjien 6. AtomHasi u siiepHas pusuka
Jlex Crpoenue aroma /JIex/ J1.1
Cp Crpoenue atoma /Cp/
Jlex Snepnas ¢pusuka /Jex/ J1.1




5. COJEP’JKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1. ®usuueckue OCHOBBI KIACCUUYECKOU MEXAHUKH

Tema 1.1. Kunemaruka

OneMeHThl KUHEMaTHKU. Mozenu B MexaHuke. CucteMa otcueta. IlocTynarenbHoe ABUXKEHUE TBEPIOTO Tea. TpaeKkTopusl, AIHHA
IIyTH, BEKTOp nepemenienus. CKOpocTh U yCKOpEHHE TOUKH KaK IIPOU3BOJHbIE pajinyca-BeKTopa 1o BpeMeHu. HopmanbsHoe u
TaHTeHIHaJdbHOe ycKopeHus. Knaccuduxanus BUIOB ABUKEHHUS.

Tema 1.2. lunamuka

Tpu 3axona nuHamuku Herotona. IToHATHS Maccsl U cuilbl. Buibl cuil B MEXaHUKE: TPEHUs, YIPYTOCTH U TAroTeHus. MMiynbe Tena.
Wmmynsce cunbl. BHeNIHNE 1 BHYTpeHHHE CHIIBI. 3aKOH COXPaHEHUS UMITy/IbCca MEXaHN4IeCcKoi cucteMsl. LieHTp Mace (meHTp
MHEPLUH) MEXaHHUYECKOM CHCTEMBI U 3aKOH €T0 ABMKEHMS.

PaboTa mOCTOSIHHOM 1 TIepeMeHHOH CHITEL. BripakeHne paboTHI CHITBI Yepe3 KpUBOJIMHEHHBIH HHTErpail. MOIMIHOCTh. DHEeprus Kak
YHUBEpCAIbHAS Mepa Pa3INIHBIX (JOPM ABIKEHHS U B3aNMoecTBrs. KnHeTHueckas SHeprus MeXaHHIeCKOH CHCTEMBI. 3aKOH
COXpaHEHHsI MEXaHHUYECKOH SHEPTHHU U €T0 CBA3b C OJHOPOJHOCTHIO BpEMEHH. Y Iap aOCOIIOTHO YIIPYIHX U HEYIPYTHUX Tel.
MoOMEHT HHEepLUH TBEPAOTO TeNa OTHOCUTENbHO ocu. [IpuMepsl ero Berancienus. Teopema IIteitnepa. MomeHT cuibl. OCHOBHOE
yYpaBHEHUE JUHAMUKU BPaIaTEIbHOIO IBUKEHUS TBEPJIOTO TeJIa OTHOCUTEIBHO HEIIOABUKHOM OCH. 3aKOH COXPAHEHHsI MOMEHTA
UMILYJIbCA U €T0 CBSI3b C U30TPOIHOCTBIO IPOCTPAHCTBA.

3aKkoH BceMHUpHOTro TsAroreHus. [loTeHIanbpHas SHeprus MaTepruaIbHON TOUKU BO BHEIITHEM CUJIOBOM IIOJIE U €€ CBSI3b C CUIIOH,
JIefcTByIOIIEH Ha MaTEPUAIbHYIO TOUKY. 3aKOH COXPaHEHUS! MEXAaHUYECKOM SHEPIUU U €r0 CBA3b C OJHOPOIHOCTBIO BPEMEHH.
JlaBnenue B )xuIKOCTH U ra3e. Enqunuinps! uamepenus nasnenus. 3akonsl [lackans u Apxumena. TeueHnune uaeanbHOM KUIKOCTH.
YpaBHeHMEe Hepa3pbIBHOCTU. Y paBHeHUE bepHyn u cieactsus U3 Hero. TeueHue Bs3kol xuakoctu. @opmynsl HeroToHa 1
Croxkca. Koa(huuueHT BSI3KOCTH U METOABI €T0 OTPEACIICHHUSL.

Tema 1.3. MexaHm4ueckne KoeOaHHS 1 BOJTHEI

I'apmonndeckue koaeOaHus U UX XapakTepucTUKH. JJuddepeHnnansHoe ypaBHEHHE TapMOHHUECKHUX Konebaruii. [IpyXuHHBIH,
(u3nUecKuil 1 MaTeMaTHYECKUil MassTHUKH. DHEPrusi rapMOHMYECKUX KojeOaHuil. ClioxeHne rapMOHUIECKUX KoIeOaHuit 0JHOro
HanpaBJIeHUsI U OJJMHAKOBOM yacToThl. buenue.

Cro)xeHHs B3aMMHO NTEPICHINKYISIPHBIX Koebannit. @urypst JInccaxy. 3aTyxaronye 1 BEIHYK/IeHHbBIE KoaeOanus. PesonaHc.
BonnoBsle nporeccbl. Mexanu3m 00pa3oBaHus MEXaHHUECKUX BOJH B YIpyroit cpeze. [lponoapHble U IONEpEeYHbIe BOTHEI.
VpaBHeHMe MI0CcKoil 6eryiei BonHsbl. [liHA BOJIHBI X BOJIHOBOE YHUCIIO.

Pa3pmen 2. Monekynspras ¢pu3nka 1 TepMOJHHAMHKA

Tema 2.1. MonekynspHO-KHHETUYECKast TEOPUs

OnbITHBIE 3aKOHBI UICANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT naeanbHbIX razos.
Cpensss KHHeTHIecKasi SHePris MOJIEKyI. MoJIeKyIsIpHO-KHHETHIECKOE TOJIKOBaHNE aOCOIIOTHON TeMITepaTypHl.

OneMeHTHI cTaTUCTHUECKOl (pu3uky. 3akoH MakcBena Al pacipeeNeHNs: MOJIEKYI HealbHOro ra3a o CKOPOCTSIM.
bapomerpuueckas ¢popmyna. 3akon bonbiiMana a1 pacnipeniesieHus YacTHI] BO BHEIIHEM NOTEHIMaIbHOM Hoiie. CpeqHee 4ncio
CTOJIKHOBEHHH W CPEeIHSS JIIMHA CBOOOIHOTO Mpodera MOJIeKyII.

OmnsrtHOe 0o6ocHoBarMe MKT. [Tuddy3us, TeImonpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHsl Puxa, dypre n HeroToHAa.

Tema 2.2. TepmoanHaMuka

Buytpennsist sHeprus. Uucno creneHel cBOOOIb MOJIEKY. 3aKOH PAaBHOMEPHOTO PACTIPEICIICHHUS SHEPTHH 1O CTETICHSIM CBOOOIBI.
IepBoe Havano TepmoanHaMUKH. PaboTa ra3a mpu u3MeHeHHH ero 00beMa. TemIoeMKOCTs MaKpoCHCTeMBI. MossipHast
TEMJI0EeMKOCTb. 3aBUCUMOCTb TEIIIOEMKOCTH UACAIBHOTO ra3a OT BUja npoliecca. [IpuMeHeHne nepBoro Hadanaa TePMOIUHAMUKH K
usonporeccam. AnnabatHeli mponecc. YpasHenue [lyaccona.

Kpyrossie nporieccer. O6patnmelie 1 HeoOpaTtumble Tporiecesl. [{ukr KapHo n ero k.I.a. uis uaeansHoro rasa. Bropoe Hagano
TepMoauHaMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHIECKOE TOJIIKOBAHHE.

Cuiibl 1 IOTEHIMATIBHAS SHEPTUSI MEXKMOJIEKYIISIPHOTO B3aUMOJeHCTBHS. D PEKTHBHBIN T1MaMeTp MoJIeKyll. YpaBHeHne BaH-nep-
Baanbca. ®a3oBbie mepexoanl 1 u 2 poaa. Kputuueckoe coctosiaue. TpoiiHast Touka. OcOOEHHOCTH TBEPIOTO U JKUIKOTO COCTOSHHIMA
BemecTBa. [ToBepxHOCTHOE HaTsDKeHHE. CMadnBaHue. KanmmispHble sSBICHNUS.

Paznen 3. DnexTpuuecTBo

Tema 3.1. Dnexkrpocraruka

3akon Kynona. Hanps’keHHOCTb M CHIIOBBIE JIMHIH HANPSHKEHHOCTH 3JIEKTPUYIECKOTo mois. [IpuHIun cymepno3nnmum
anexTpuueckux noneit. [lpumep pacuera HampsKEHHOCTH OIS, CO3AaBaeMoit cucteMolt 3apsoB. [IoTok BeKkTOpa HaNPSKEHHOCTH
anexrpudeckoro nomis. Teopema Octporpanckoro-I'aycca

PaboTa cuit 31eKTPUYECKOro Mot Mo TIepeMeNIeHHUIo 3apsiaa. LInpKymsmus BekTopa HanpsbKeHHOCTH. [loTeHIanbHbIi XapakTep
3MEKTPOCTATUUECKOT0 Mo, [ToTeHnuan 31eKTpUIecKoro nojst. DKBUIOTCHI[NATbHbIE TOBEPXHOCTH. CBSA3b MOTEHIIHANA C
HAMpPsHKEHHOCTBIO MOJIS. DNEeKTPUYECKOe MoJIe B AUINEKTPUKaX. THIIbI AUIEKTPUKOB. Buasl nonspusanuu. BekTop nonspusanuu.
ITpOBOTHHUKH B AJIEKTPOCTATHYECKOM TOJIE. DIEKTPOEMKOCTh ITpoBoAHIKA. KoHneHcaTtops! u x Buabl. @opmysa mimockoro
KoHJeHcaTopa. CIocoObl CoeTMHEHH KOHAEHCATOPOB B O6aTapero. DHEPrus 3IeKTpocTaTudecKoro noiast. O6bpEMHAs MIIOTHOCTh
SHEpruH.

Tema 3.2. DnekTpoauHaMuKa

ITocTostHHBIN 3neKkTpudeckuil ToK. Bunel HocuTenei 3apsiia B pasinuHblx cpenax. Cuna Toka. Bexrop miorHoctu Toka. O1C
UCTOYHMKA TOKa. 3akoH OMa /715 y9acTKa U MoaHoH nernu. ConpoTuBIeHNe U IPOBOJUMOCTD MIPOBOIHUKOB, HX TeMIIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH P Pa3IMYHbIX BUAAX COETUHEHHH.

PaboTa 1 MOIITHOCTH AMIEeKTpHYecKoro Toka. 3akoH J[xoynsa-Jlenna. [Ipasuna Kupxroga n npuMeHeHne UX K pacueTy
Pa3BETBIEHHBIX LICHEH.

Paznen 4. DnexkrpoMarueTusm




Tema 4.1 MarauroctaTika

MarnuTHoe none. MHayKkiys MarHuTHOTO 1oiis. CUnoBble IMHUK MAarHUTHOTO 0SS, €r0 BUXPEBOil XxapakTep. 3akoH AMmepa 1
CHWJIBI, IEHCTBYIONIEH Ha IPOBOIHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKOM B
MarautHoM mode. [IpuHnun paboTs! anekrpoasurarens. 3akoH bro-Casapa-Jlamnaca u ero npuMeHEHHE K PacueTy MarHUTHBIX
noJeu (mpsIMOTro M KPYroBOT'O TOKOB).

Cuutbl B3aMMOJEHCTBHUS MapaIeibHbIX TOKOB. 3aKoHbI AMIepa. JIBH)KEeHHE 3apsKEHHBIX 9acTHI B MarHUTHOM none. Cuna
Jlopenna. Hupkymsiuust 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.

Tema 4.2. MaruutHas uaaykuus. Teopus Makcsenia Ajist 31€KTPOMarHUTHOTO MO

PaboTa o mepemMenieHuo MPOBOTHIKA M KOHTYpPA ¢ TOKOM B MAarHUTHOM TOJIe. DJIeKTpOMarHuTHas MHAyKnus. 3akoH ®apanes u
€r0 BBIBOJ] U3 3aKOHA coxpaHeHwus 3Hepruu. [pasuno Jlenmna. SIBnenne camonHaykimy. MHIykTHBHOCTH KOHTYpa. DJ1C
CaMOMHAYKIUH. B3auMHas nHIyKIus.

MaruurHoe nose B BemecTse. THITBI MarHeTHKOB (JiMa-, apa- 1 peppoMarHeTHKN), UX ¢pu3ndeckas mpupoaa. HamarHudeHHOCTS.
MarnuTHas npoHunaeMocTs BemecTsa. OcHoBbI Teopun MakcBeiuia. Tok cMelieHus. YpaBHeHus: MakcBemia B UHTEIpaJlbHOM
thopme.

ITonsTue o nepeMeHHOM Toke. OMHYECKOE, peaKTHBHOE (EMKOCTHOE ¥ UHAYKTUBHOE) M MOJHOE CONPOTHUBIIECHHS LIETTH EPEMEHHOTO
Toka. 3akoH OMa Juid eH IEPEMEHHOT0 TOKAa. MOIIHOCTb, BbIJIENIsieMasl B LIENH IIEPEMEHHOTO TOKA.

OnexTpoMarHUTHBIE KosieOanus. ["apMOHUUECKHeE, 3aTyXalOMHe U BRIHYKIeHHbIE KoeOanus. [loraTie o pe3oHaHce.
OnexTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1Ikana aneKTpOMarHUTHBIX BOJH.

Paspen 5. OnTuka

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI F€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomieHus. Mx dusuyeckuii cmbici.
SIBneHue MONMHOTO BHYTpeHHETo oTpakeHns. CBeToBoabl. Cheprueckne 3epkana. @opmyna 3epkana. [Toctpoerne n3o0pakeHHH.
Tonxkwue nun3sl. @opmyna muH3BL. [TocTpoeHne H300paKeHHH.

BounHOBast aneKTpoMarHuTHas IpUpoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Bpems u amiHa
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepennus ceera. MeTtons! HabmoneHus nHTepdepeniyn ceera. Pacuer
naTepdepernun B onbite FOHTa. IHTepdepeHnns cBeTa B TOHKUX IUIeHKaX. [1010CH paBHOW TOJIIMHEI X PaBHOTO HAKJIOHA.
Konpua Hetotona. IIpuMenenne nHTepdEepeHINy B HayKe U TeXHUKE.

Judpaxius ceta. [punimn INolirenca-®Openensa. Metoz 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakmust Ha npocTpaHcTBeHHOH penretke. @opmyna Bynbega-bparra. Pertrenorpaguyeckoe ucciemoBanue CTpyKTyphl
kpuctamioB. [TonsaTre o ronorpadum.

Ionspuzanus ceera. EcrecTBeHHBIN U MONSPU30BaHHEIH cBeT. 3akoH Matoca. [Tonspuzaius cBeTa mpu OTPaKeHUU U
NPEeJIOMJIEHUH Ha TPaHUILE JBYX IU3IEKTPUKOB. 3akoH bprocrepa. JIBoiiHoe mydenpenomiuenue. ITpusma Hukomns. Ionsponast n
HOJISIPU3aLUOHHBIE IPU3MBL.

HckycctBenHas ontudeckas aHn3oTponus. Dddexts! Keppa u @apanes. OnTudecky akTHBHBIE BeliecTsa. Jlucmepcus ceera.
DJIeMEeHTBI JJICKTPOHHO TeopHH aucnepcuu ceera. [lornomenue (adbcopOuus) ceera. 3akon Byrepa.

Tema 5.2. KBanToBas onruka

TemnoBoe U3ITydeHHE U €T0 XapaKTePUCTUKH. AGCONIIOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonpmana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO YepHOro Tena. 3akoH cMenienus: Buna. @opmyna Penes-/lxunca.

Ssnenue porodrdpdexra. Buennnit poTodrddekT u ero 3akoHbl. PoTOHBI. YpaBHeHHE DHHIITEHHA T BHEMTHET0 (hoTodddekra.
Macca n ummynsc ¢portoHa. JaBnenne cBera. OnbiTel JleOenena. Jlazeps!, mprHINN EWCTBHSA, YCTPOICTBO M IPUMEHEHHE.

Paznen 6. ATomHas u sigepHas Gu3nKa

Tema 6.1. Ctpoenue atoma

Mopnemnu aromoB Tomricona u Pesepdopaa. OMmupryaeckre 3aKOHOMEPHOCTH B CIICKTPaX UCITYCKAHHS U MOTJIOIIEHHS aTOMOB.
®opmyna Punbepra. Jlunerdarsiii ciektp aroma Bogopoaa. OCHOBHBIE CEPUU CIIEKTPATbHBIX JTMHHUM.

Bouna Jlyn ne Bpoitnst. OnbITHOe 060CHOBaHNE KOPIYCKYJIIPHO-BOJIHOBOT'O JAyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeomnpeneneHHocTel [ei3eHOepra kak mposiBIICHHE KOPITYCKYIISIPHO-BOJIHOBOTO JTyalli3Ma CBOMCTB MaTtepu. BoHoOBast hyHKITUS 1
ee craTucTuuecKuil cmpici. YpaBHeHue IlIpénunrepa ans craMoHapHBIX COCTOSHUN.

IMoctynarst bopa. bopoBckas Teopust atoma BOJOPOJIa U BOAOPOAONOA00HOT0 HOHA. ATOM BOAOPO/a B KBAHTOBOI MEXaHUKE.
Kganrtossle uncna. CriuH 31ekTpoHa. CiuHoBoe KBaHTOBOE yucio. [Ipunuun ITaynu. Pacnpenenenne 3J1eKTPOHOB IO COCTOSIHUSIM.
Tema 6.2. Snepras ¢pusnka

Pentrenosckue cnekTpsl. 3akoH I'. Mosznu. Ilornomnienre, CioHTaHHOE U BBIHY)KJEHHOE M3aydeHue. [loHsTre 06 onTuyeckux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jledekt maccsl n
SHEPIUs CBSI3U A1pa.

B3aumMonelicTBUE HYKJIIOHOB U IIOHATHE O CBOUCTBAX U MIPUPOAE AACPHBIX CUl. Monenu sapa. PaguoakTUBHOE U3IIy4eHHUE U €T0
BHJIbI. 3aKOH PaJIMOaKTHBHOT'O pacra/ia. 3aKOHOMEPHOCTH M IIPOMCXOXKICHUE alb(a, Oera - ¥ raMMa-n3JIydeHUs] aTOMHBIX sIEp.
IToHsATHE O AAEPHBIX PEAKLMAX U MX OCHOBHBIX TUIAX. VICKycCTBEHHAas paluOaKTUBHOCTb. JleneHue Tsxensix aaep. Lennas
peakiust neneHus. IloraTHe o sipepHoi SHepreTuke. Peakist CHHTe3a aTOMHBIX sinep. [IpobieMa yrpaBiieMbIX TepMOSIEPHBIX
peakuuid. DneMeHTapHble YacTHLbL. VX Kinaccuduxanys.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUIOB OLICHOYHbIX CPEACTB

BrimonHeHue 1 3amuTa 1abopaTopHbEIX paboT
BrimonHeHne caMOCTOSATENBFHBIX PadoT




3auer
DK3aMeH

6.2. Tembl NUCLMEHHBIX PadoT

He npemxycMOTpeHO y4eOHBIM IITaHOM

6.3. KonTpoabHbIe BONPOCHI U 3aaHUS

VK-1: Cnocoben OCYLICCTBJIATH ITOUCK, KpI/ITI/I‘{eCKI/Iﬁ aHaJIu3 U CUHTEC3 HH(bOpMaI.II/II/I, IPUMECHATDH CUCTEMHBINA MOJAXOM JJIS
PpCUICHUSA MMOCTABJICHHBIX 3a1a4

Bompoc Nel

[Touemy ckopocTh aJeHHS TEJI B BAKyyM€ HE 3aBHCHUT OT MX Macchl? ONUIINTe, KaKie CHIIBI ICHCTBYIOT Ha TEJIO, KOTla OHO MaJaeT,
¥ KaK 3TH CHJIBI BIUSIOT Ha YCKOPEHHE Tela.

Otset: CKOpOCTH MAJICHUS TEJI B BaKyyMe HE 3aBHCHUT OT UX MacChl Onaroiaps 3aKoHy BceMHUpHOro Tsrorernst Herotona. CormacHo
9TOMY 3aKOHY, CHJIA TSDKECTH JICHCTBYET Ha BCE TeNa OJJMHAKOBO, IIPOIMIOPIMOHAIBEHO nX Macce. OJHAaKO, MOCKOJIBKY Macca TaKke
oIpeiersieT UHEPTHOCTH Tena (CONPOTUBICHUE N3MEHEHHIO CKOPOCTH), YCKOPEHUE, KOTOPOE HCIIBITHIBACT TEJI0, OKA3BIBACTCS
TIOCTOSTHHBIM M HE 3aBHCSIIUM OT Macchl. OCHOBHBIE CHIIBI, ISUCTBYIOIINE Ha MaJafoee TeI0, — 3TO CHIIA TSHKECTH U
COIIPOTHUBIICHHUE CPEbI (B Clydae OTCYTCTBHS CPE/bl, KaK B BaKyyme). B Bakyyme CONpOTUBIEHHE OTCYTCTBYET, U €ANHCTBEHHBIM
(haKTOpPOM OCTaeTCs TPaBUTALHSA, KOTOPAsl YCKOPSET BCE Tela OANHAKOBO.

Bonpoc Ne2

OOBsicHHUTE, TOYEMY BO3/LyX B KOMHATe UMEET OCTOSIHHYIO TEMIIEpaTypy, XOTs TeMIIepaTypa CTeH KOMHAThI MOXKET MeHAThCs. UTo
MPOUCXOJUT C DHEPrHel MOIeKya Bo3Lyxa?

Otset: TemnepaTypa Bo3Lyxa B KOMHATE HOAAEPKUBACTCS IOCTOSHHON Oy1arogapsi mpoueccy TeIUIONepeaadd MeK Ly BO3IYXOM H
creHamu. Korzia cTeHBI HarpeBarOTCS WM OXJIAXKIAIOTCS, OHH IIepeJaroT TEILIO BO3AYXY, KOTOPBIH, B CBOIO O4epelb, paclpeaeiseT
9Ty SHEPrHIO CPEAN CBOMX MoeKyl. OqHaKo u3-3a 60IbLIIOro 00beMa BO3/lyXa U €ro CIIOCOOHOCTHU NePEMEIINBAThLCS, NU3MEHEHHS
TEMIIEpaTyphl CTEH HE IPUBOJAT K 3HAUUTEJIbHBIM U3MEHEHUSIM TEMIIEPATyphl BO3yXa B LIEJIOM. DHEPrUs MOJIEKYII BO3lyXa
nepepacipeaenseTcs TakuM 00pa3oM, 94TO CPEIHsA KHHeTHIeCKast SJHEPTH MOJISKYI (KOTopasi OonpeelsieT TeMIIepaTypy) OCTaeTcs
MIPaKTUYECKU HEU3MEHHOM.

Bonpoc Ne3

Kakoii 3akoH onmuchIBaeT B3aUMOACHCTBHE ABYX TEJN, HAXOSIIUXCS O JCHCTBUEM CHIIBI TSDKECTH?
a) 3akoH Apxumena

b) 3akon Oma

c) 3axoH 'yka

d) 3akoH BCeMHUPHOTO TATOTCHHS

ITpaBunbHBI 0TBET: d) 3aKOH BCEMUPHOTO TSATOTCHHS

Bompoc Ne4

Kaxkoe ycTpolicTBO UCTIONB3YeTCs U1l U3MEPEHNUS CUIIBI TOKA B JIEKTPUUYECKON 1ieru?
a) AMnepMmeTp

b) BoasTtmerp

c¢) Ommerp

d) I'aneBaHOMETp

[IpaBUIBHEIA OTBET: a) AMIIEpMETp

Bompoc Ne5

Kaxwe u3 mepeuncieHHbIX (akTOpOB BIHMAIOT HAa COCTOSHHE BEIIEeCTBa (ra3000pa3Hoe, KHIIKOE, TBEpIoe)?
a) Temmeparypa

b) JaBnenue

¢) OobeM

d) Momnstpras macca

e) Cuna npuTsDKeHUS MEXIY MOJIEKyIaMy

f) Xumuueckuii coctan

[TpaBubHBEIE OTBETHL: a, b, €

Bonpoc Ne6

Kakne nprOops! HCIIOIB3YIOTCS VISt H3MEPEHHUS JIEKTPUIECKUX BEINIUH?
a) Ammepmerp

b) BoneTmeTp

c¢) Tepmomerp

d) Manomertp

e) Ommerp

f) bapomerp

[IpaBunbHBIC OTBETHL: a, b, €

Bonpoc Ne7
YcTaHOBHTE MPABHIBHYIO MOCISIOBATEILHOCTD ITAOB IBHYKCHHUS Tea, OPOIIEHHOTO BEPTHKAILHO BBEPX.
1. Teno gocturaer MakCMMajabHOI BBICOTHI.




Teno HauWHAET ABUIKEHUE BBEPX.

Teno ABMXKETCS BBEPX C 3aMEIICHUCM.

Teno HauMHAET MMagaTh BHU3.

Teno Bo3BpamiaeTcst B UCXOIHYIO TOUKY.
HpaBHHLHaﬂ OCJIE0BATEIbHOCTE: 2 >3 —> 1 >4 — 5

PNINS

Bompoc Ne8

YcraHOBHTE MPAaBIIIBHYIO TOCIIEI0BATENBHOCTD IPOLECCOB, MPOHCXOAAIINX IPH paboTe TpaHChOpMaTOpa.
MarHuTHbIH IIOTOK U3MEHSETCS.

Bropudnas 0OMOTKa TeHEpHpYeT HIEKTPHIESCKUH TOK.

BropuuHas 00MOTKa MOTydaeT MepeMEHHbBIA TOK.

Bo Bropuunoii o0mMoTke BozHukaeT D]IC.

ITepeMeHHBII TOK NMOJACTCS B IEPBUYHYIO OOMOTKY.

HpaBI/IHLHaH IIOCJIEI0BATENIBHOCTE: 5 - 1 -4 —52 — 3

DA~

Bompoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKITY PU3MUECKUMH BEIMIHMHAME U MX OMPEIACTICHUSIMHU.
duznyeckas BeIMYHMHA Omnpenenenue

a) Umnynec 1) IlpousBeneHne Maccel Ha YCKOpEHHE

b) Cuna 2) BenuuuHa, XapakTepu3ymoomas JBHKCHUE Tena

¢) Yckopenue 3) CxopocTh H3MEHEHHS UMITYIbCA

d) Cxopoctb 4) V3meHeHue MOOKEeHHs TeJla OTHOCUTENIFHO BPEMEHH
[IpaBunbHOE COOTBETCTBUE:

2) —2)

b)— 1)

c)—3)

d)—4)

Bompoc NelQ

YcTaHOBHTE COOTBETCTBHE MEXKIY (PU3NUECKIMU BEMYMHAMY U MX SAWHHULAMA H3MEpeHHs B MeXTyHapOIHON CUCTEME SANHHMI
(Cn).

duznyeckas BeIMYHMHA Enununa uzmepeHus

a) DJIEKTPUUECKUH 3apsin 1) Kynon

b) HanpsokenHocTh anektpudeckoro noyis 2) Hetoton/Kynon

¢) [ToreHnman SMEKTPHYECKOTO TTOJIS 3) Bonbt

d) EmMkocTh KOHIEHCaTopa 4) dapan

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d) —4)

OIIK-1: CnocobeH mpUMEHSTh eCTECTBeHHOHAYYHbIE U OOICHHKEHEPHbIE 3HAHUS, METO/IBI MAaTEMaTUYECKOT0 aHAIN3a U
MO/ICJIMPOBAaHUS B IPO(ECCHOHATIBHOI AesATEeNbHOCTH

Bonpoc Nel

Omnuimre, Kak MEHsIeTCs IUIOTHOCTH I'a3a MPY U3MEHEHUN TeMIepaTypbl U naBieHus. Kakue ¢pusnueckue cBoiicTBa raza
OIIPEICIISIIOT €r0 MOBEACHHE B 3THX YCIOBHSX?

Ortsert: [Ipn yBenmaeHUN TeMIIEpaTypsl ra3 pacmupseTcs, YT0 MPUBOANT K YMEHBIICHHIO €T0 IIOTHOCTH. 11py MOBBIIIeHNN
JIABIICHUS ra3 COKUMAETC, YBEJIMUMBAs CBOIO INIOTHOCTH. OCHOBHBIE CBOIICTBA r'a3a, KOTOPBIE OIPEENAIOT €ro MOBeICHHUE,
BKJIIOYAIOT CPEAHIOI0 KHHETHUECKYIO SHEPTUIO MOJICKYJI (TeMIIepaTypa) M CHILy MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBYS (JJaBJICHNE).
Bonpoc Ne2

OOBsicHUTE, TOYEMY ITPH IBIDKCHUH Cy/IHA Ha TOBOPOTE KOPITYC HAKIOHACTCSA BHYTPh MOBOpOTa. Kakue CHITbl BBI3BIBAIOT 3TOT
HaKJIOH M KaK OHH BJIUSIOT Ha YCTOHYMBOCTD CyaHa?

Ortset: Hakion kopryca cynHa BHyTpbh HOBOPOTA BbI3BaH AEHCTBHEM LIEHTPOCTPEMHUTEIIBHBIX CUJI, BOSHUKAIOIIUX HPH ABIKCHUN
10 KPUBOJIMHEWHOH TpaekTopuu. Korma cyqHO moBopadnBaeT, HEHTPOCTPEMHUTENbHAS CHIIa TSHET €ro K IIEHTPY ITOBOPOTAa,
3aCTaBIAA KOPILYC HAKIOHATHCA BHYTPh. DTOT HAKJIOH KOMIICHCHPYETCSI CHJIaMU IIJIaBy4eCTH, JeHCTBYIOIIUMH CHU3Y BBEPX,
KOTOPBIE CTPEMSTCS] BEPHYTh CYJHO B BEPTUKAJIBHOE MOJNIOKEHHE. Y CTOHYNBOCTD Cy/IHA 3aBUCUT OT COOTHOLIEHHS STHX CHIL: YeM
CHIIbHEE HAKIIOH, TeM OOJIBIIe BEPOSITHOCTh IIOTEPH YCTOWYNBOCTH. BaXHBIMHU (pakTOpamu, BIUSIOMIMMH Ha YCTOHYHBOCTH,
SBJIAIOTCS BBICOTA IIEHTpa Macc CyJHa, popMa KopIryca U pacipeaeieHue Tpy3a.

Bompoc Ne3

Kaxoit 3aK0H OITUCHIBAaET 3aBICUMOCTE CHIIBI YIPYTOCTH OT e(OpManiH MPYKUHBI?
a) 3aKOH BCEMHPHOTO TSTOTECHUS

b) 3akon 'yka

¢) 3akon Oma

d) 3axon boitns-Mapuorrta

IIpaBuibHbIii 0TBeT: b) 3akoH ['yka




Bompoc Ned4

Kaxoe ycTpoiicTBo peobpa3yeT MeXaHHIeCKYI0 SHEPTHIO B 3JEKTPUIECKYIO?
a) luHamo-Marmmaa

b) Tpancdopmarop

¢) AKKyMyJIsiTOp

d) Korgencatop

IIpaBusbHbIA OTBET: a) JJuHAMO-ManIMHa

Bompoc Ne5

Kakue u3 nepeunciieHHbIX CBOMCTB XapaKTEePHBI I (heppOMArHUTHBIX MaTECPHATIOB?
a) Beicokast 31eKTpOnpoOBOAUMOCTD

b) CiocoOHOCTH COXpaHATh OCTATOYHYI0 HAMAarHHIEHHOCTh

¢) Huskast MaruuTHas MpOHUIIAEMOCTh

d) Hanuuue nomeHoB

ITpaBunbHbIe OTBETHI: b, d

Bonpoc Ne6

Kakue BETUUUHBI SBISIOTCS OCHOBHBIMH MTAPAMETPAMK COCTOSIHHUSI TSPMOJANHAMUYCCKOI CHCTEMBbI?
a) Temmeparypa

b) O6bem

¢) MaccoBast 1o

d) aBnenue

e) CkopocThb

[TpaBunbHBIC OTBETHL: a, b, d

Bomnpoc Ne7
YcTaHOBHUTE NPaBUIIBHYIO OCIIE0BATEIBHOCT CTAANI ABMKEHUS TENa, OPOILIEHHOTO TOPU30HTANIBHO C HEKOTOPOH HayaJIbHON
CKOPOCTEIO.

1. Teno ABUKETCS PaBHOMEPHO BJOJb FOPU30HTAIBHOU OCH.

2. Teno HauyMHAET ABUTATHCS IOJ ACHCTBHEM CHIIBI TSHKECTH.

3. Teno KOCTUrIO MOBEPXHOCTH 3EMIIU.

4, lopusoHTaIbHOE NBIDKEHHE 3aMENIISIETCS] H3-3a COMPOTHBRIICHUS BO3IyXa.

IIpaBusbHas nocnenoBaTenbHOCTh: | -4 — 2 — 3

Bompoc Ne8

YcTaHoBUTE NOCIIEA0BATEIBHOCTD ACHCTBUN IIPU U3MEPEHUU 3IEKTPUUECKOrO CONIPOTUBIICHUS PE3UCTOPA METOAOM aMIIEpMETpa U
BOJIBTMETPA.

1. [ToaxrOUNTH UCTOYHHUK MMHUTAHUS.

2. W3MepuTs HalpsKEHUE HAa PE3UCTOPE.

3. IMoaxmro4uTh pe3UCcTOp MOCIEA0BATENBHO C aMIEPMETPOM U BOJIBTMETPOM.

4. H3meputh cuity TOKa B IIEIH.

5. Paccunrtath conpotuBieHue no 3akoHy Oma.

IIpaBuibHas ocnen0BaTeNbHOCTE: | >3 —> 4 —2 — 5

Bonpoc Ne9
YcTaHOBHTE COOTBETCTBUE MEXKIYy PU3MUECKUMH BEIMIMHAME U MX CHMBOJIaMH B MexayHaponHoi cucteme equnutl (CH).
dusnyeckas BEIHYNHA CuMBoOII

a)Cmwia 1)F

b) Pabora 2) W

¢) MomHocTtb 3)P

d) DrexTpuyeckuii 3apsn 4 Q

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

Bormpoc Nel0

VY CTaHOBHTE COOTBETCTBHE MEXIY (HDU3MUCCKUMHU SBICHHSAMH U YCTPOHCTBAMH, HCTIOJIB3YIOIIUMH 3TH SBICHHUS.
dusnyeckoe SBICHHUE VYerpoiicTBo

a) DJIEeKTpOMarHuTHas WHAYKLUS 1) Tpanchopmatop
b) ®otoadpdekt 2) ComHeuHast 6arapes

c) Pezonanc 3) LC-xonTYp

d) TepmodnEKTPHUIECTBO 4) Tepmomapa

[TpaBuIBHOE COOTBETCTBHUE:

a)— 1)

b) —2)

¢) —3)




d)—4)

OIIK-3: Crioco6eH B chepe cBoelt mpodecCHOHATEHON ASATSITLHOCTH MTPOBOJUTH U3MEPEHUS U HAOIIOIeHNs, 00padaThIBaTh U
MPEICTaBIATh IKCIIEPUMEHTANIbHBIE JAHHBIE U PE3yTbTaThl HCITBITAHUHA

OTKpBITBIE BOITPOCHI

Bonpoc Nel

OmnumuTe mporece u3MepeHus KodQGUITHeHTa TPEHUS CKOIBKEHUS MEX Iy ABYMS MIOBEPXHOCTAMHU. Kakue mapaMeTpsl HEOOXOIUMO
KOHTPOJIHPOBATh MPH NPOBEAECHUHN dKCIIEPHMEHTA?

Ortsert:

s m3mepenns kod(duireHTa TpeHUs CKOIBKEHUS MEXIY ABYMSI TOBEPXHOCTSMHU OOBIYHO HCIIONIB3YeTCS METO HAKIIOHA
miockocTd. OJIUH U3 00BEKTOB OMEMIAeTCsl Ha HAKJIOHHYIO IIOCKOCTh, U IIOCTENIEHHO YBEIMUUBAETCS YTOJ HAKJIOHA JO MOMEHTa
Havana ckoibxeHus. KoadduieHT TpeHns paccunThIBaeTCS KaK TAaHI'€HC YIJla HAaKJIOHA. BakHO KOHTPOJIMPOBATH YUCTOTY
MIOBEPXHOCTEH, PABHOMEPHOCTH NPHUIIOKEHHS HarPy3KH U OTCYTCTBHE BHOpAIIHIi.

Bompoc 2:

OOBsIcHUTE, KaK U3MEPUTH CKOPOCTb PACIIPOCTPAHEHUS 3ByKOBBIX BOJIH B cpejie. Kakue MeTobl UCTIONb3YIOTCS IS 3TOTO U KaKHe
(haKTOPHI HY)KHO YIUTHIBATE?

Ortser:

CKOpOCTb PaCIIPOCTPAHEHHUS 3BYKOBBIX BOJIH B CPe/ie U3MEPSETCs C IOMOILBI0 METOI0B, OCHOBAHHBIX Ha PETUCTPAI[MH BPEMEHH
HPOXOXKJICHUSI 3BYKOBOH BOJIHBI MEX/Y ABYMSI TOUKaMH. VICIIONB3yIOTCS yIbTPa3ByKOBbIC JATYMKU MIM MUKPO(OHBL. BaxkHo
YUUTHIBATh TEMIIEPATYPY CPEAbI, BIQKHOCTD M HAJIMYHE TPETIATCTBHH, KOTOPhIE MOTYT HMOBIUATH HAa PAaCIIPOCTPAHCHUE 3BYKa.

3aKpLITLIe BOITPOCHI C OJHUM IPpaBUJIIBHBIM OTBETOM

Bonpoc Ne3

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

b) Bropoii 3akon HeroToHa

¢) Tperwnii 3akoH HeloToHa

d) 3akoH coxpaHeHHsI SHEPTUH

IMpaBuibHEIT oTBET: b) BTopoii 3akoH HeioToHa

Bonpoc Ne4

Kaxoit mpubop ucnonb3yeTcst Ui H3MEPEHHs CKOPOCTH 3ByKa B Boje?
a) l'mapomokarop

b) DxonoT

¢) Conorpad

d) laTunk gaBiaeHUs

IIpaBunbHENA oTBeT: a) ['Mmaponokarop

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU MTPAaBUJIbHBIMU OTBECTaAMHU

Bonpoc Ne5

Kakwue ¢pakTopsl BIHSAIOT Ha CTAOMIBHOCTB CyIHA Ha BoJie?
a) dopma kopiyca

b) Pacipenenenne rpy3os

¢) Bricota HagBoaHOTO 60OpTa

d) I'nybuna ocaaku

IIpaBuibHBIE OTBETHL: @, b, ¢, d

Bompoc Ne6

Kaxwe mprOopbI HCTIONB3YIOTCS T H3MEPEHHST MAarHUTHOTO TIOJIS?
a) Kommac

b) Marauromerp

c¢) 'anpBanomeTp

d) Karymika nHIyKTHBHOCTH

IIpaBusbHbIE OTBETHL: b, d

BOHpOCBI Ha YCTAaHOBJICHUC ITOCJICA0OBATCIBHOCTH

Bomnpoc Ne7

YcTaHOBUTE MPAaBUIIbHYIO OCIE0BATENBLHOCTD LIAr0B IPU MPOBEACHUH SKCIIEPUMEHTA 10 U3MEPEHHIO CKOPOCTH 3BYKa B BO3/IyXE:
1. [MonkroueHre MUKPO(POHOB K PETHCTPUPYIOIIEMY YCTPOWMCTBY.

2. W3mepeHne BpeMEHHU MPOXOXKICHUS 3ByKa MEXKIYy MUKPO(OHAMH.

3. Pacuer ckopocTH 3ByKa I10 M3BECTHBIM PACCTOSHUSM U BPEMEHHU.

4. Hacrpoiika paccTossHHI MeXTy MHUKpO(OHAMH.

IIpaBunbHas nocnenoBaTenbHocTh: 4 — 1 —>2 — 3




Bompoc Ne§
YcraHOBHUTE OCIE0BATEIBHOCTD 11Ar0B IIPH HACTPOHKE J1a3€pHOTO JJaIbHOMEPA JUIsl H3MEPEHHST PAaCCTOSHHUS:

1. Hactpolika npueMHuKa cUrHazia.

2. IlonxnroueHre UCTOUHUKA MTUTAHUS.
3. Hacrpoiika nepenatouiero nasepa.
4. H3mepenue paccTosHUs.

IIpaBunbHas mocnenoBaTenbHOCTh: 2 — 3 — 1 — 4
Bomnpockl Ha ycTaHOBJIEHUE COOTBETCTBUS

Bonpoc Ne9

YcTaHoBHTE COOTBETCTBUE MEXKIY (GU3HUECKUMH SIBICHUSMH U TPUOOPAMH, UCTIONIE3YEMBIMU ISl UX U3YUECHUS:
dusnueckoe sABJICHUE TIpubop

a) DnekTpuuecTBo 1) AMrepMeTp

b) Maruetusm 2) Komnac

¢) Ontryeckue 3G eKThi 3) CnekTpomMeTp
d) PanmoaktuBHOCTE 4) I'elirepoBCKHi CUSTUUK
IIpaBubHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bomnpoc Nel0

YcTaHOBHUTE COOTBETCTBHE MEXY (PU3MUECKUMH BENNYMHAMH U UX €AMHHUIIAMH H3MEpeHHs B MexXTyHapoTHOH CHCTeMe eANHHMIT
(CN):

®dusznueckast BeIM4UHA Enunnna msmepenus
a) Cuma 1) Hetoton

b) Pabora 2) Ixoynb

¢) MomHocTh 3) Barr

d) DOneprus 4) xoynb

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

6.4. Meronnmueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OHeHUBaHUA

MeTtoauka oneHKH J1abopaTOPHBIX PaboT

CTyIeHT IOJDKSH BBIIONHUTE M 3aIIUTUTH BCE J1a00pATOPHBIE PadOTHI, IPEIyCMOTPEHHBIC IPOrPaMMON TUCIUILIHHBL.
JlabopaTopHas paboTa cUUTACTCS 3AIMUIIEHHON MPH YCIOBHH YAOBICTBOPUTEIBHBIX OTBETOB HA HE MeHee 85% BCEX KOHTPOJIbHBIX
BOTIPOCOB, IPUBEICHHBIX B KOHIIE KXKI0H paboThl B Ta0OPaTOPHOM MPAKTHKYME, & TAKXKE BHIMOTHEHHS TECTOBBIX 33/IaHUI IO TEME
paboThl Ha YCMOTpPEHHE MPernoiaBaTeseH.

Meronuka 3ayera Mo JUCIIUTUINHE
3ayeT no AMCUUILIMHE BBICTABISAETCA MO PE3yabTaTaM CUCTEMAaTHUECKON pabOThI CTyJEHTa B TEUEHHE CEMECTpa.

Metoanka OLeHKH 3K3aMeHa 110 JUCLUIUINHE

Teoperndeckast 4acTh 3K3aMeHa M0 JUCIUIIIMHE IPEACTABIsIET cO00I KOMIIIEKC BOIPOCOB HAa YCBOGHHE IPOHAEHHOT0 MaTepuania -
TEpMHHBI, OTIPeIeNICHNUS, 3aKOHBL.

B pamMkax TeopeTHueckoil YacTn oOydaromuics, s Kax/10ro 3a1aHust, OpMyIUpYeT MPaBUIBHbIE C €70 TOYKH 3PCHUSI OTBETHI.
3aJaHue CUUTAETCS BBIIIOJIHEHHBIM B TOM CJIy4ae, €CIIM AaHbl BEPHBIE OTBETHI HA BOIIPOCHL. B IPOTUBHOM cilyyae 3ajaHue
CUUTACTCS HEBBIIOIHCHHBIM.

ITpakTUdeckast yacTh SK3aMeHa M0 AUCHUILTHHE NPEJCTaBIsAET 3a/1a4H, HAlIPaBJIECHHbIE HA BBISIBICHUE BO3MOYKHOCTHU NTPAKTHUECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pasiena.

DK3aMeH BBICTABIISETCS C YUCTOM PE3yNbTaTOB BBIIOJIHEHUS TCOPETHICCKON M MPAKTHIECKON JacTeil B COOTBETCTBHH C
HNpPUBEJCHHBIMU HIKE TPEOOBAaHUAMH.

5 (OTIM4HO) >85 Bce 3amaHus BEITIOHEHB B COOTBETCTBUH C TPEOOBAHUSAMHE, B IMOJHOM 00beMe U 0e3 ommOoK.

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

3 (YIOBIETBOPUTEIHHO) 50+74 BrImoHeHO HEe MeHee NBYX 3aJlaHUil B COOTBETCTBUU C TPEOOBaHHSMH, B 00beMe
JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHUPOBAHUS CHCTEMBI

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

JOCTaTOYHOM JUIsl 00IIEro (QYHKIIMOHUPOBAHUS CHCTEMBI
HWToroBsrii 6am 3a 3K3aMeH BEICTABIISIETCS 110 OIIEHKE Xy/IeH JacTh. B CIIOpHBIX cydasx IpenoaaBaTenb BIPABe 3aaBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENIBHBIC IIPAKTUUECKUE 3aJaHUA.




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

7.1 Pexomengyemast 1ureparypa

7.1.1. OcHoBHas JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIU

3arnaBue W3nmarenscTBO, TOI

JI1.1 | Tpodpumona Taucus Kypc ¢uzuku: yaed. mocobue 11t HHKEHEp.-TEXH. CIell. By30B Mocksa: Axagemus, 2010

HBanoBna

JI1.2 | Curumos Bnanucna | OnTuka. @usnka aToma: 1a00paTOPHBINA IPAaKTUKYM 10 QU3HKe HoBocubupck: CI'YBT,

HNBanoBuy,
IIporononosa Huna
IlaBnoBHa

2016

JI1.3 [Buxkynos C. B., ®duznka: cOOPHUK 33134 Hosocubupck: CI'YBT,

Curumos B. 1.,
Tpeiakuna E. T.

2017

JI1.4 | C.B. Bukymnos, B.I. ®dusuka: yued. mocodue Hosocubupck: CI'YBT,

Curumos, E.T.
Tpsiakuna, A.C.
SIpocnaBuesa

2017

JI1.5 |Hwuxurenko AHatomuii |JlabGopaTopHBIH IPAKTHKYM IO MOJNEKYISIPHON (H3HKE: TPAKTHKYM Hogocubupck: CI'YBT,

I'eopruesny, SxoBies
Buagumup
Huxomaesuy,
CurnmoB Branucnas
WBanoBuy, TpeiHKUHA
Enena TpanuesHa,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukomnaeBuu

2019

JI1.6 | Huxurenko AnaTtonuii |JIabopaTopHBIH MPAKTHKYM IO MOJICKYJIAPHO# (pHU3HKe: MPaKTHKyM Hosocubupck: CI'YBT,

I'eopruesuy, SkoBieB
Bnagumup
Huxonaesuu,
CurumoB Bnanucnas
WBanosuy, TpeiHKHuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

2019

JI1.7 |Huxurenko AHatonuii |JlaGopaTopHBIM IPaKTHKYM II0 MEXAHUKE Hosocubupck: CI'YBT,

T'eopruesuny, SkoBnes
Buagumup
Huxomaesuu,
CurumoB Buaaucias
HBanoBu4, TpbrIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxaun Hukonaesnu

2018

7.1.2. Jlono/HUTeIbLHAS JIMTEpaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue W3znarenscTBO, TOI

JI2.1 | Opnos Tpanuit JlabopaTopHBIH MPAKTUKYM IO (PHU3HKE. DIEKTPUISCTBO, MATHETU3M HoBocubupck: HCABT,

BacunwseBud,
CuHrokoB Muxaui
IlerpoBuu

2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIUHBI (MOAYJIS1)

Hasnauenue

O6opynoBanue

JlaGoparopust ontuku U QUKNKH
aToMa - ydeOHas ayauTOpHs AJs
IIPOBEIECHUS 71a00paTOPHBIX
3aHATUN

AymuropHast nocka; Kommekt yueOnoit mebenu; JlabGopaTopHble ycraHoBku: OrmpeneneHue
TJIaBHOTO (POKYCHOTO pacCTOSHHSA JIMH3BL, OIpeneneHue Mmoka3aTels IPeTOMIICHHS KHIKOCTEeH ¢
moMoInelo  pedpakrtomerpa AOOGe; OmpeneneHue MIWHBI BOJHBI Jilazepa TMPH  TTOMOIIH
nudpakunoHHoi pemietky; OnpeneieHUe KOHLCHTPAILMHA CaXapHBIX PACTBOPOB C MOMOIIBIO
caxapuMerpa, 2 mr.; OrmpeneneHne TeMIepatypsl packanéHHoro Tena; MccienoBaHue
JIMHEIYaToro CrieKTpa BOJOPO/IA M ONPEIeNICHHs IIOCTOSHHOI Prunbepra

YuebHas AyITUTOPHS JUIS

AynuropHast nocka; Komruiekt ydeOHON mebenn; MynbTuMenniiHOe 00OpYIOBaHUE: MPOECKTOP




[IPOBEACHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTaiuoHapHbIi), [TIK (mepeHocHOH)

JICKIMOHHOTO THIIA

[Tomemenue s | Kommnekr  ydeOno#t wmebenmm; I[IK — 10 mT., nomkirodeHHBIX K cetd "HHTepHer" w
CaMOCTOSITETLHON paboTHI | 00ecreunBaOIMX ~ JAOCTYIl B OJJEKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYIO — Cpeay
00yJaronuxcs YHUBepcHTeTA.

YuebHas aAyAUTOPHS Ui | AyauropHast nocka; Kommiekt yuebHoii medenu

MPOBEICHUS MPaKTHIECKUX

3aHATHH




