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

roJ Hayaja nmoaroroBku 2023

Kamudukarus O0axanasp
®dopma o0ydeHust o4Has
OO01mmast TpyI0eMKOCTh 53ET
Yacos 1o yueGHOMY IJIaHy 180 Bupasl KOHTposIS B ceMecTpax:
B TOM YHCIIE! 9K3aMEeHBI 2
ayAUTOPHbIE 3aHATH 72
caMocCTosTeIbHas paboTa 66
4acoB Ha KOHTPOJIb 36

Pacnpe):leneﬂue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Htoro
Henens 192/6
Bun 3anstuit 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
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DepepanbHbIN rOCYIAPCTBEHHBIM 00pa30BaTENIbHBINA CTAHIAPT BBICIIET0 00pa30BaHus - GakalaBpuar 1o HampaBICHHUIO MOATOTOBKA
23.03.01 TexHoMOTHS TPAHCIIOPTHBIX TporieccoB (mpuka3 MunoopHayku Poccun ot 07.08.2020 . Ne 911)

COCTABJICHA HA OCHOBAHUM y‘[eGHOFO IJiaHa OﬁpaSOBaTeHLHOﬁ nporpamMmabi:

23.03.01 Hanpasnenue noarotoBku "TexHOIOrUsl TPAaHCIOPTHBIX MPOLECCOB"
IIpodmis "TpaHCHOPTHO-3KCIEUIINOHHAS e TEIFHOCTD"
roJ Havaja noarotosku 2023
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Pabouas mporpamMma oo0OpeHa Ha 3aceAaHuK Kadeapsl EcTecTBeHHO-HAYYHBIX AUCIHILIHH

3aBenyromuii kadenapoii Jimaesmu 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 | MoaenupoBaHue TPaHCIOPTHBIX MPOIIECCOB

2.2.12 | YerpoticTBo 1 000pyJOBaHNE TPAHCIIOPTHBIX Y3JIOB U ITyTei

2.2.13 | MeTtposiorus, CTaHIapTU3aus U CepTHHHUKALUS

2.2.14 | Mexanuka

2.2.15 | OcHOBBI Hay4HBIX UCCIIENOBAHUH

2.2.16 | Texnonoruueckasi (IpOU3BOACTBEHHO-TEXHOJIIOTHIECKAs) TPAKTHUKA

2.2.17 | TpaHCIOpPTHOE TIEpETPY309HOE 000PYI0BaHHE

2.2.18 | Texnonoruueckas (pOU3BOICTBEHHO-TEXHOJIOTMYECKAsI) TIPAKTUKA

2.2.19 | Teopust TpaHCIOPTHBIX NIPOLECCOB U CUCTEM

2.2.20 | Hayuno-uccnemoBarenbckas padoTta

3. KOMIIETEHIIIA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS JUCLATLIAHEI
(MOZY.JI)

YK-1: Cnioco0eH ocymecTBJIATH NONCK, KPUTHYECKUIA aHATU3 U CMHTe3 HHGOPMALMHU, IPUMEHATh CUCTEMHBIH MOAX0 A
pelleHus NOCTABJIEHHBIX 3a1a4

VYK-1.1: OcymiecTBisIeT MOUCK U CHHTE3 MOJTYYCHHON HHPOPMALUH [Tl PSIICHUS TOCTABICHHBIX 33124

YK-1.2: IIpoBomuT KpuTHYECKN aHATH3 HH(GOPMAILIIY TIPH PEIISHIH IIOCTABICHHBIX 3312

VK-1.3: IlpumeHsieT CUCTEMHBII MOIXO. AJIS pelIeHHs MOCTaBIECHHbBIX 33134

OIIK-1: Cnioco6eH NpUMeHATh eCTeCTBeHHOHAYYHbIe 1 001eMH KeHepHble 3HAHMU, MeTObl MAaTeMATHYeCKOI0 AHAIU3Aa U
MO/IeJIMPOBAHMs B IPOQ)eCCHOHAILHOM e Te1bHOCTH

OIIK-1.1: Mcronp3yeT MpUHIUIBI €CTECTBEHHOHAYYHBIX U OOLEHHKEHEPHBIX 3HAaHUN B MPO(ECCHOHATBLHOMN NesITebHOCT

OIIK-1.2: Biageer MeToaMu MaTeMaTHYSCKOTO aHAJIH3a B IPOPECCHOHATLHON ACATSIEHOCTH

OIIK-1.3: Brageet MeTogaMu MaTeMaTHIECKOTO MOJICTTMPOBAHUS B IPO(ECCHO-HANBHOH NeITeIHOCTH




OIIK-3: Cnioco0eH B cdepe cBoeii npodeccuoHaIbHOM AesiTeIbHOCTH NPOBOIMTH U3MepeHus1 U HalJ1roieHusl, 00padaTbiBaTh
M IPEJCTABJIATH IKCIIEPUMEHTAJIbHBIE JaHHbIE U Pe3YIbTaThl HCIBLITAHUMN

OIIK-3.1: IToHuMaeT METOABI M CIIOCOOBI U3MEPEHHS M HAOIOICHU

OIIK-3.2: CiocoOeH mpoBOAUTE U3MEPEHHS U HaOIoIeHns B chepe CBOeH Mpo-(PecCHOHATBHON e TeTbHOCTH

OIIK-3.3: Bnazgeet HaBbIKaMu 00pabOTKHU U IPeICTaBICHNS IKCIEPHIMEHTAIBHBIX JaHHBIX U Pe3yIbTaTOB UCTIBITAaHUN B chepe
cBoeH NMpodecCHOHAIBHON JIeITEIBHOCTH

B pesynbrate 0CBOCHMS AMCHUILIMHBI 00y4aIOLMIUICS J0JIKEH

3.1 |3naTh:

3.1.1| - ¢usndeckre OCHOBBI MEXaHUKH;

3.1.2 | - ocHOBHBIE NOHATHA, 3aKOHBI 1 MOACIIN MEXAaHUKHU, DJICKTPUICCTBA U MarHeTusma, KoJieOaHul u BOJIH, KBaHTOBOM

(GU3UKH, MONIEKYIISIPHOH (DU3UKH 1 TEPMOIMHAMUKH, ONITHKH, AaTOMHOH U SICPHOH (HH3UKH;

3.1.3 |- METOBI TEOPETHYECKOTO M HKCIIEPUMEHTAIIBHOTO HCCIIEIOBaHIA B (pr3nke

3.2 | YMeTh:

3.2.1 | ucmosap30BaTh (PU3NYECKHIE 3aKOHBI IIPH aHAIN3E U PEIICHUH MPO0IIeM MPOoQecCHOHANBHON NeITeIbHOCTH

3.3 | Baragern:

3.3.1 | meToamMu ipoBeIeHNS (PU3NIECKUX W3MEPEHNIT, METOJaMU KOPPEKTHOH OLIEHKH HOTPEIIHOCTEH IPH MPOBEACHUN

(uU3nYECcKOro SKCIepruMeHTa

4. CTPYKTYPA JUCHOUILIAHBI (MOIY.JI5T)

Bun HaumeHoBaHuUe pa3aesioB U TeM /BU/1 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | Ipllo
3aHATHS / Kype AroT
Paznen Paznen 1. ®u3nyeckne 0CHOBBI KJIACCHYECKO MEXaHUKH
Jlex Kunemaruxka /JIex/ 2 2 J1.6 0
IIp Kunemartuka. Kunematuka nocTynaTeabHOTO M BpalaTeabHOro 2 2 JI1.2 0
JBIDKCHUS MaTepUATBHOM TOYKU U TBepIOoTo Tena. J{nHamuka. JJnHamuka
MOCTYNATEIbHOTO JBIKEHUS Tell. OCHOBHBIE TEOPEMBI U 3aKOHBI.
JvHaMuKa BpaIaTeIbHOTO ABM)KCHHS TBEPOro Tena. PaboTa u sHeprus
B MexaHuke.Perenue 3agaq /IIp/
Jla6 OCHOBBI METOJIOB 00pabOTKH PE3yJabTATOB U3MEPEHUH (HU3NISCKUX 2 2 JI1.5 0
BenmauH. OTipesiesieHne IIOTHOCTH TeJl IpaBUIbHOM (opmel.  /J1ab/
Cp Kunemaruka /Cp/ 2 8 0
Jlex Junaamuxka /Jlex/ JI1.6 0
J1a6 Onpenenenne YCKOPEHUs CHIIBI TSDKECTH 110 crtoco0y beccenst. 2 4 JIL.S 0
OmnpeneneHrne MOMEHTA HHEPLIUU MaXxOBOTO KOJIeca TMHAMUIECKUM
MeTonoM. M3ydeHne OCHOBHOTO 3aKOHA IUHAMUKH BPAaIlaTEeIbHOTO
JIBYDKEHISI ¢ TIOMONIBbI0 MasiTHuka O0epOeka /J1ab/
Cp Junramuka /Cp/ 2 10 0
Jlex Mexannueckue KoeOanus 1 BOJHBI /JIek/ 2 JI1.6 0
IIp MexaHnueckue KoeOaHus ¥ BOJMHBL. ['apMOHUYecKre KoJIeOaHus U HX 2 2 JI1.2 0
XapaKTePUCTUKH.
CrnoxxeHre rapMOHUYIECKUX KOJIeOaHUH OJJHOTO HAIIPABICHUS U
OJIMHAKOBOW yacToThl. buenue. Pemenne 3anau
Mp/
Cp MexaHngeckue Konebanus 1 BoJHbI /Cp/ 2 8 JI1.5 0
Paznen | Paspen 2. MoJiekyiasipHas pu3uKa U TepMOJAMHAMHKA
Jlex MornekynsapHo-KnHeTHIecKas Teopus /JIex/ J1.6 0
Ip OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETHYECKOM TEOPUU HI€aJIBHOTO 2 2 J1.2 0

rasa. JJIeMeHThI cTaTUCTUKH MaxkcBeiuia u bonsiimana. Pemmenne
3amqua /Tlp/




JIab OmnpeneneHue OTHOIICHHS YIENBHBIX TEINIOEMKOCTEH BO3/IyXa, J1.3
HU3MEPCHHBIX TP MTOCTOSHHOM JIABIICHUHU U TIOCTOSIHHOM 00bhEME METOJIOM
Knemana u Jlezopma. /J1a6/
Cp MonekymnsapHo-knHeTHdeckas reopus /Cp/
Jlex Tepmonunamuxa /JIex/ J1.6
JIab M3mepeHue ATHBI 3ByKOBOH BOJHBI,CKOPOCTH 3ByKa H KO (PHIIMCHTA JI1.3
ITyaccona o ¢a30BBIM COOTHOIIEHHAM. /J1ab/
IIp TepmoauHaMuKa. AHaJIU3 IEPBOr0 U BTOPOro Hauall TEPMOJUHAMUKY. J1.2
TeruoBeie MammHbl. Pernenne 3amau /I1p/
Cp Tepmoaunamuka /Cp/ J1.4
HKP Konrponbhas padota 1 /UKP/ JI1.1
Pazgen | Paspesn 3. DiekTpuyecTBO
Jlex Onekrpoctatuka /Jlek/ JI1.6
JIab HccnenoBanue snexTpocraTyeckoro nomsd. OnpeneneHne eMKOCTH JI2.1
KOH/IEHCAaTOPOB METOAOM OAJIJIICTUYECKOr0 rajlbBAHOMETPA
OnekrpoauHamuka. /JIab/
IIp Onexrpocrarudeckoe noiue. HanpsokeHHOCTh M noTeHnuan. Ipunnun J1.2
cynepnosuuuu. Ilpumenenue reopemsl I'aycca nis pacuera
JNEKTPUUYECKHX IOJIeH. DIEKTPOEMKOCTh YeIMHEHHOTO TPOBOAHUKA U
IUTOCKOTO KOHJEHCATOPa. DHEPTHs 3JIEKTPOCTATHIECKOTo Mojs. PerreHne
3amaq /Tlp/
Cp Onexrpoctaruka /Cp/ JI2.1
Jlex OnextpoauHamuka /JIex/ JI1.6
IIp Onexrpoaunamuka. [locrosunslii Tok. 3akonsl Oma. K.ILJI. nctounuka J1.2
MOCTOSIHHOTO TOKa. Perienue 3anau /Ilp/
Cp Onexrpoaunamuka /Cp/
Pazgen | Pa3zjpen 4. DiekTpoMarseTusm
Jlex Marnutoctaruka /Jlex/ JI1.6
IIp MarnruTtocTaTika. MarautHoe moje. 3akoHsl Ammnepa, buo — CaBapa — J1.2
Jlannaca u nmonHoro Toka. Cuna Jlopenua. JBrxeHne 3apsKeHHBIX
4acTUI] B MAarHUTHOM tonie /T1p/
JIa6 Ornpenienenre TOPU30HTAILHON COCTABISAIONICH HAIIPSHKEHHOCTH JI2.1
MarHuTHoro noiust 3emun. McenenoBanue MmarHuTHOTO noss. /J1a6/
Cp MarnurocraTuka /Cp/
Jlex MarnutHas uanykuus. Teopus MakcBesia 11sl 91€KTpOMarHuTHOIO J1.6
mosst /JIex/
IIp SIBneHue meKTpoMarHuTHOW MHAYKIMY. CaMOUHIYKITHS. JI1.2
WHIYKTHBHOCTD. DKCTPATOKH 3aMBIKaHHS M Pa3MBIKaHHS dJICKTPHIECKON
nenu. KonebGaTenpHbI KOHTYp. DIeKTPOMarHUTHBIC Koslebanus. Pemenne
3agay /Ilp/
Cp MarnutHas uanykuus. Teopus MakcBesuia 1sl 31€KTpOMarHuTHOTO
nionist /Cp/
HKP KonTpomnsHas padora 2 /UKP/ JI1.1
Pazpen | Paspen S. Onruka
Jlex ®wuznueckas ontuka /JIex/ J1.6
Jla6 Onpenenenue ri1aBHOro (OKYCHOTO pacCTOsHUS JTUH3. OnpeencHue JI.7
ITOKa3aTeJel IPETIOMIICHHS JKHIKOCTEH C TOMOINBIO pedpakToMeTpa
A66e. OmpeneneHne ATUHBI BOJIHBI M3Iy4SHUS Ja3epa IpH MOMOIIN
JU(PPaKIMOHHON perieTky /J1ab/
Cp Odusnueckas ontuka /Cp/
IIp HuTepdepentys u nudpakuus ceera. [lomsapusanus cBeta. Pemenne JI1.2
3amaq /Tlp/
Jlex Ksanrosas ontuxa /JIex/ J1.6
JIab Ompenenenne TeMIepaTyphbl paCKaJeHHOTO TeJla OITHIECKUM J1.7
meronoMm /JIab/
Cp Ksanrosas onrtuxa /Cp/ J1.7
HKP KonTpomnsHas pabota 3 /UKP/ J1.1
Paznen | Paspen 6. ATomHas U aaepHas Gpuznka
Jlex Crpoenue aroma /JIex/ JI1.6




Cp Crpoenue atoma /Cp/ 2 2 0

Jlex SAnepuas ¢pusuka /Jex/ 2 2 JI1.6 0

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1. ®usnueckue OCHOBBI KIACCUUECKON MEXaHUKH

Tema 1.1. KunemaTuka

OnemeHTHI KMHEMaTHKH. Mogenu B MexaHuke. Cuctema orcueTa. [TocTynatensHoe ABMKEHHE TBEPAOTOo Tena. TpaekTopus, AIHHA
yTH, BEKTOp nepemenieHus. CKOpocTh M yCKOPEHHE TOUKH KaK IIPOU3BOJIHBIE painyca-BeKTopa 110 BpeMeHu. HopmanbsHoe u
TaHTeHIHATbHOE ycKopeHus. Kiaccuguxanust BUIOB ABIKEHHS.

Tema 1.2. Ilunamuka

Tpu 3akona nuHamuku Hetotona. TToHATHS Macchl ¥ CHIIbl. BUABI CHII B MEXaHUKE: TPEHHUS, yIPYTrOCTH U TAroTeHHA. MMmynbc Tena.
Wmmynsce cunbl. BHenHNe 1 BHYTpeHHHE CHIIBI. 3aKOH COXPAaHEHUS NMITyJIbca MEXaHNIeCcKoi cucteMsl. LleHTp mace (meHTp
UHEPLUH) MEXaHIHUYECKOH CHCTEMBI U 3aKOH €TO ABMKEHHS.

PaboTa MOCTOSHHOM M IepeMEHHOM CHITBI. BrIpaskeHHe paOoThl CHIIBI Uepe3 KPUBOIMHEHHBIN HHTEerpan. MOITHOCTh. DHEPrHs Kak
YHUBEpCAITbHAS Mepa Pa3INIHBIX (JOPM ABIKEHHS M B3aNMoIeHcTBrs. KnHeTHueckas SHepTrus MeXaHHIeCKOH CHCTEMBI. 3aKOH
COXpaHEHHSI MEXaHHYECKOH SHEPTHU U €T0 CBA3b C OJHOPOTHOCTHIO BPEMEHH. Y Iap aOCOTIOTHO YIPYIHX U HEYIPYTUX Tel.
MoMEHT HHEePLUH TBEPJOTO Teja OTHOCUTENBHO ocu. [IpumMeps! ero Beraucienus. Teopema LlTelinepa. MomeHT cuibl. OCHOBHOE
yYpaBHEHUE IMHAMUKH BPAIATEIbHOIO ABMKEHHS TBEPJOT0 TEIA OTHOCHTENLHO HEMOABMKHON OCH. 3aKOH COXPaHEHHsI MOMEHTa
UMILYJIbCA U €70 CBSI3b C U30TPOIHOCTBIO IPOCTPAHCTBA.

3aKoH BCEMHUPHOTO TsAroreHus. [loTeHIanbpHast SHeprus MaTepHaIbHON TOUKU BO BHEIITHEM CHJIOBOM IIOJIE U €€ CBSI3b C CHIIOH,
JEHCTBYIOIIEH HAa MAaTEPUANIbHYIO TOUKY. 3aKOH COXPaHEHH MEXaHUYECKOM SHEPIHHU U €ro CBsI3b C OAHOPOAHOCTBIO BPEMEHH.
JlaBnenue B )kuIKOCTH U ra3e. EquHuips! uamepenus nasinenus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHOM KUIKOCTH.
YpaBHeHMEe Hepa3pbIBHOCTU. Y paBHeHUe bepHyiu u cieactsus us Hero. Tedenue Ba3koi sxuaxoctd. @opmynsl HetoTona u
Croxca. KoadduiueHT BI3KOCTH U METO/IBI €r0 ONpeAeTIeHHUS.

Tema 1.3. MexaHmdeckne KoeOaHHs 1 BOJTHEI

T'apmonmdeckue Kone0aHus U UX XapakTepucTHKH. JuddepeHnnansHoe ypaBHEHNE TapMOHHUSCKHUX Konebanwmii. [IpyXHHBIH,
(usnueckuil 1 MaTeMaTUIECKUI MasTHUKY. DHEPrus rapMOHUYeCKuX Konaebanuil. CloxeHne rapMOHHUECKUX KoleOaHUil OMHOTO
HalpaBlIeHHs U OJUHAKOBOH 4acTOThl. bueHue.

Cro)xeHHs B3aNMHO MTePICHINKYISIPHBIX Koebannit. @urypsl Jlnccaxy. 3aTyxaronye 1 BEIHYKICHHBIE KoieOaHus. PesoHaHc.
BosHOBBIE Tponecchl. MexaHn3M 00pa30BaHMS MEXaHHIECKUX BOJIH B YIPYroi cpeae. IIpomonsHbIe U MoepeyHbIe BOTHBL
YpaBHeHue 110ckoi Oeryiieil BoaHbI. [[JinHa BOJHBI M BOJIHOBOE YHCIIO.

Pa3pmen 2. MonekynspHas Gpu3nka ¥ TepMOJIMHAMHKA

Tema 2.1. MonekynsipHO-KHHETHYECKAs TEOPHS

OmnbITHBIE 3aKOHBI UACANBHBIX ra3oB. YpaBHeHue Knaneiipona-MenaeneeBa. OcHoBHoe ypaBHeHHe MKT uaeanbHbIX ra3os.
CpenHss KHHETHYIecKasi SHePTis MOJIEKyIT. MoJIeKyIIpHO-KHHETHIECKOe TOJIKOBaHNE aOCOIOTHON TeMITepaTypHl.

OneMeHTHI cTaTUCTHYECKOl (hr3uky. 3akoH MakcBena A pacpeieNICHNs] MOJICKYIT HAEAIbHOTO ra3a 0 CKOPOCTSIM.
Bapomerpuueckas popmyina. 3akoH bosbiiMaHa Jy1s pacripe/ieNieHUst YacTHIL BO BHEIIIHEM MTOTEHIMAIBHOM Iosie. CpeiHee Yuciio
CTOJIKHOBEHHI! ¥ CPeIHSAS JUTMHA CBOOOJHOTO MTPOOEra MOJIEKYII.

OmnsrtHOe 0o60ocHOBarMe MKT. [luddy3us, TeIIonpoBoAHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puxa, dypre n HeioToHAa.

Tema 2.2. TepmoaunHamuka

Buytpennsist sHeprus. Uncno creneneil cBo60b MoeKyll. 3aKOH paBHOMEPHOT'O PaclpeeleHus] SHEPTHHU 110 CTENEHSIM CBOOOIBI.
ITepBoe Hagaso TepMoxuHaMHKH. PaboTa rasa npu n3MeHeHHH ero o0beMa. TermIoeMKoCTs MaKpocHcTeMbl. MossipHas
TETIIOEMKOCTh. 3aBUCHMOCTb TEIIOEMKOCTH HACAIFHOTO Ta3a OT BUAA Mporecca. [IpuMeHeHne mepBoro Hagaiga TePMOITHAMUKH K
u3onpoueccaM. AnuabaTHblil mponecc. Ypasuenue [lyaccona.

Kpyrossie nporeccel. O6patumble 1 HeoOpaTuMsble mporeccsl. Lukin KapHo n ero k... 1t nneansHoro rasa. Bropoe Hagano
TepMoanHAMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHYECKOE TOJIKOBAHHE.

Cuutbl ¥ MOTEHIUATBHAS YHEPT U MEKMOJIEKYIIIPHOTO B3auMoAeHcTBUL. D QeKTHBHBIN TuaMeTp MoIeKy. YpaBHeHue BaH-nep-
Baanbca. ®azossie nepexons! 1 1 2 pona. Kpurnueckoe cocrosiHue. TpoiiHas Touka. OCOOCHHOCTH TBEPJOTO M XKUJIKOTO COCTOSHUI
BemecTBa. [loBepxHOCTHOE HaTsDKeHHE. CMaunBaHue. KanmnispHbIe sSsBICHNS.

Paznen 3. DnexTpuuecTBO

Tewma 3.1. DaexTpocraTka

3akon Kynmona. HanpskeHHOCTS M CHIIOBBIE JIMHUH HANPSHKEHHOCTH 3JIEKTPUYECKOTO 1Mois. [IpuHIN cymepno3nmm
JJeKTpuueckux nonei. IIpuMep pacuera HaNPSKEHHOCTH 0TS, CO31aBAEMOM cucTeMoi 3apsoB. IIoTok BekTopa HalpsSKEHHOCTU
anexTpuueckoro nonsa. Teopema Octporpaackoro-I'aycca

PaboTa cH1 3IIeKTPHYECcKOTo MO 0 ITepeMENIeHHIo 3apsana. L{npkymamus BeKTopa HalpspkeHHOCTH. [loTeHnnanbHbIH XapakTep
3JIEKTPOCTATHUECKOTO MO, [ToTeHnman 31eKTpUYecKOoro mojst. DKBHIIOTCHI[NATBHBIE TOBEPXHOCTH. CBSA3b MOTEHIHATA C
HAIPSHKEHHOCTHIO MOJIS. DNEeKTPUUECcKoe Moje B UIIEKTpUKaxX. THIIbI AUIEKTPUKOB. Busl nonspusanuu. BexTop nonspusanuu.
ITpoBOTHHKH B HNIEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh MpoBoaHNKA. KonneHcarops! v ux Buabl. @opmysa miIockoro
KoHJeHcaTopa. CIiocoObI CoeTMHEHHS KOHAEHCATOPOB B 0aTapero. DHEPTUs IEKTPOCTaTHIECKOoro moist. O0bpEMHAS IIIOTHOCTh
SHEprUHm.

Tema 3.2. DiexTpoarHaMHUKa

ITocrosiHHBIN 3neKTpUYecKull TOK. Buasl Hocutenen 3apsa B pa3nuuHblx cpenax. Cuna Toka. Bexrop miotHoctu Toka. 91C
UCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MoaHOH rernu. COmpoTHUBIICHHE W IPOBOJUMOCTS MPOBOIHUKOB, X TEMIIEpaTypHas
3aBHCUMOCTb. Pacuer conpoTuBiIeHUM IPU pa3aMuHbIX BUAAX COCTUHEHHUN.

PaGota 1 MOIIHOCTG 351eKTpHuecKkoro Toka. 3akoH [xoyms-Jlenna. [IpaBuna Kupxroda n npumeHenne ux k pacuery




pa3BeTBIEHHBIX Lieneil.

Paznen 4. DnexkTpoMaraeTusm

Tema 4.1 MaruurocraTuka

MarnutHoe nonie. Maaykius MarHuTHOro nosist. CUIoBbIe IMHUM MarHUTHOTO T0JIS1, €r0 BUXPEBO XapakTep. 3akoH AMmepa 1t
CHJIBI, JIEUCTBYIOIEH Ha MPOBOIHUK ¢ TOKOM. IIpaBuno n1eBoit pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TokoM. KoHTyp ¢ TokoM B
MarHuTHoOM mose. [IpuHnun paboTs! anekTpoasurarens. 3akoH brno-Casapa-Jlammaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cunibl B3aMMOJEHCTBHUS NapaIelbHbIX TOKOB. 3aKoHbI AMnepa. JIBHKeHHE 3apsKEHHBIX 9acTHI B MarHUTHOM none. Cuna
Jlopenna. Hupkymsuus Bektopa H u B. 3akon noigHoro Toka. MarautHoe mose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nosss B. Ilotok Bekropa B yepes conenounn.

Tema 4.2. MarautHas uaaykuus. Teopust MakcBeia 11 2J€KTPOMarHUTHOTO OIS

Pa6oTa no nepemenieHno MPOBOIHUKA U KOHTYpa C TOKOM B MArHUTHOM Moe. DleKTpoMarHuTHas MHAykuus. 3akoH dapazes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus 3Heprun. IIpasuno Jlenua. fIpnenue camouHaykiuu. IHOyKTUBHOCTE KOHTYpa. DJ1C
CaMOMHAYKINH. B3aumHas nHIyKIus.

MarnurHoe nose B BemecTse. TUIbl MarHeTHKOB (JiMa-, apa- 1 peppoMarHeTHKN), UX ¢pusndeckas npupoaa. HamarHuaeHHOCTS.
MarnuTtHas npoHUIIaeMocTh BemecTBa. OCHOBBI Teopun MakcBeiia. Tok cMmemeHus. Y paBHeHuss MakcBeluia B MHTETpalIbHOM
bopwme.

IonsTHe 0 nepeMeHHOM Toke. OMHUYECKOe, peaKTUBHOE (EMKOCTHOE U MHIYKTHBHOE) U ITOJHOE COMPOTUBICHUS LENHU IePEMEHHOT0
Toka. 3akoH OMa /I el NEPEMEHHOr0 TOKa. MOIIHOCTD, BbIEIsIeMas B LIEMH NEPEMEHHOTO TOKA.

OnexTpoMarHUTHBIE KosieOanms. ["apMOHUUECKHe, 3aTyXaloOHe U BEIHYK/IeHHbIE KoeOanus. [lonaTie o pe3oHaHce.
OnexTpoMarHUTHBIC BOJIHBI U UX cBoiicTBa. I1Ikana aeKTpOMAarHUTHBIX BOJH.

Paznen 5. OnTuxa

Tema 5.1. @usnyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPHUYECKON ONTHKH. AOCOMIOTHBIN U OTHOCUTEBHBIN MMoKa3aTenau npeiomieHus. x ¢puszndeckuit cMbIc.
SIBnenne nonHOTo BHyTpeHHEro otpaxeHus. CeroBozbl. Chepuueckue 3epkana. Popmyia sepkana. [locrpoenne nzodpaxeHnii.
Tonxkwue mua3b1. @opmyna muH3BL. [TocTpoeHne H300pakeHIH.

BounHOBasI aeKTpOMarHUTHAS IPUPOAA cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Bpems u amiHa
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepennus ceera. Metons! HabmoneHus naTrepdepeniu ceera. Pacuer
uHTepdepernun B onbite FOHTa. IHTepdepeHnrs cBeTa B TOHKUX IUICHKaX. [10JI0CH paBHOW TOJIIMHEI U PaBHOTO HAKJIOHA.
Kompua Hetotona. IIpuMenenne nHTEpEpeHIINN B HAyKe U TEXHHKE.

Judpaxuus ceeta. [Tpunimn INolirenca-®penens. Metoz 300 @penens. Judpakuus Openens Ha KpyriioM OTBEPCTHH U TUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bymbsda-bparra. Pentrenorpadudeckoe nccienoBaHue CTpyKTypbI
Kkpuctawos. [ToHsTHe 0 Tomorpaduu.

Ionstpusanus ceera. EcTecTBeHHBIN 1 MONAPU30BaHHEIN cBeT. 3akoH Mantoca. [Tonspusanus cBeTa IpH OTPAKEHHH U
MpeIOMJIEHUH Ha TPaHHLE JBYX IU3IEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuyenpenomiuenue. ITpusma Hukomst. Ionsponsast u
MOJPHU3AI[IOHHBIE TTPU3MBL.

HckyccrBenHas ontrdeckas annmzoTponus. Dddexts! Keppa n @apanes. OnTrdecku akTHBHBIC BelecTsa. Jlucmepcus cera.
DJeMeHTHI 3JIeKTPOHHON Teopuu nucnepcuu cseta. [lornomenue (abcopOrust) cBeta. 3akoH byrepa.

Tema 5.2. KBanToBas onTHka

TermoBoe U3TydeHHE U €T0 XapaKTePUCTHKH. AOCOIOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonpimana.
Pacmipenenenue 3HEpruy B CrieKTpe aOCOIIOTHO YEPHOTo Tesa. 3aK0oH cMeleHus Buna. @opmyna Penes-[xuHca.

Ssnenue horoaddexra. Buenrnuii porord ekt u ero 3akonsl. DoToHbI. YpaBHeHHE DHHIITEWHA 1T BHEITHET0 GoTodddekra.
Macca u nmmyisce GoTona. [lapnenue ceera. Onpits! JIeOenena. Jlasepsl, mpuHINT NEHCTBHS, YCTPOHCTBO M IPUMEHEHHE.

Paznen 6. ATromHas u sigepHast puznka

Tema 6.1. Ctpoenue aroma

Mopemn aromoB Tomricona u Pesepdopaa. DMmuprdaeckne 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHHS M OTJIOMIEHHS aTOMOB.
Dopmyna Punbepra. JInneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CePUH CHEKTPAIbHBIX JINHUN.

Bonna JIyn ne bpoiins. OneiTHOe 000CHOBaHUE KOPIYCKYIAPHO-BOJIHOBOTO Ayalnu3Ma CBOICTB BemiecTBa. COOTHOLIEHUS
HeompeeneHHocTel ['elizeHOepra kak MposiBJICHHE KOPITYCKYIIPHO-BOJTHOBOTO Jyali3Ma CBOICTB MaTepuu. BomHoBas GyHKIUS 1
ee craTucTuuecKuil cMeici. YpaBHeHue Illpénunrepa aAns craoHapHBIX COCTOSHUM.

IToctynarel bopa. BopoBckas Teopust aToMa BOZOPOAa U BOIOPOIONIOI00HOTO HOHA. ATOM BOAOPO/Ia B KBAHTOBOI MEXaHUKeE.
KsanToBsle unicna. Crine snekTpoHa. CnnHoBoe kBaHTOBOE uncio. [Tpunnun INaynu. Pacnipenenenue 3n1eKTPOHOB 1O COCTOSTHUSIM.
Tema 6.2. SInepHas puznka

PertreHosckue criekTpsl. 3akoH I'. Mosnu. [Tornomienue, CIOHTAHHOE U BEIHYXICHHOE H3nydeHue. [ToHsTne 00 OnTHYeCKuX
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pasmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jledekt maccsl n
SHEPIUs CBSI3M A1pa.

B3aumMopnelicTBUEe HYKJIIOHOB U IIOHATHE O CBOUCTBAX U MPUPOAE AACPHBIX CHI. Monenu sapa. PanuoakTUBHOE U3IIy4eHHUE U €T0
BUIbI. 3aKOH PaIMOAKTHBHOIO pacmhaia. 3aKOHOMEPHOCTH U MPOUCXOXKAeHHE anb(da, OeTa - 1 raMMa-u3IydeHus aTOMHBIX SAep.
ITonsTHE 0 AAEPHBIX PEaKLHAX U UX OCHOBHBIX THNaX. McKyccTBeHHas paluoakTUBHOCTD. [leneHue Tsokensix saep. Lennas
peakmust nenenus. [loraTue o simepHoi SHepreTrke. Peakis CHHTe3a aTOMHBIX siiep. [IpobieMa yrpaBisieMbIX TEpMOSIEPHBIX
peakiuii. DneMeHTapHbIe YacTHIbl. X Knaccupukanus.

6. POHJ OIIEHOYHBIX CPEJICTB




6.1. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEACTB

Brimonnenue u 3amuTa 1a00paTopHBIX padoT
BerinonHeHHe caMOCTOSTEIBHBIX PadoT

3auer

OK3aMeH

6.2. TeMbI MUCbMEHHBIX PadoT

He npexycMoTpeHo y4eOHBIM TIAHOM

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

VYK-1: CriocobGeH ocymecTBISITh TOUCK, KpUTHYESCKHA aHaJTN3 ¥ CUHTE3 WHPOPMAITUH, IPUMEHATh CHCTEMHBIN MTOIXO/T IS
peleHns MOCTaBIeHHbIX 3314

Bomnpoc Nel

[ToueMy ckopocCTh I eHUS T B BaKyyMe HE 3aBUCHT OT UX Macchl? ONMIINTE, KaKue CHIIBI IEHCTBYIOT Ha TeJo, KOTJa OHO TaJaeT,
Y KaK 9TH CHJIBI BIMSIOT HA YCKOPEHHUE Tela.

OrtBetr: CKOpPOCTH NaJICHUsI TENI B BaKyyMe He 3aBUCUT OT UX Macchl Oylaroiapsi 3akoHy BCeMHUpPHOTo TsiroteHus: Herorona. Cornacho
3TOMY 3aKOHY, CHJIa TSDKECTU JEHCTBYET Ha BCE Tella OJJMHAKOBO, IPONOPLHOHANBHO UX Macce. OHAKO, TOCKOIBKY Macca TaKkkKe
oIpezenseT HHEPTHOCTH Tella (CONPOTHBICHHE H3MEHEHUIO CKOPOCTH), YCKOPEHHE, KOTOPOE UCTIBITHIBACT TEI0, OKAa3hIBACTCS
MOCTOSIHHBIM U HE 3aBUCSIINM OT Macchl. OCHOBHBIC CHJIBI, ICHCTBYIONIME Ha MAAIOIIEe TEJI0, — ITO CHIIA TSHKECTH
COIPOTHUBIICHUE CPeabl (B CITydae OTCYTCTBHS CpPEIlbl, KaK B BakyyMme). B BakyyMe colpoTHBIICHHE OTCYTCTBYET, U CJMHCTBEHHBIM
(hakTOpOM OCTaeTCs TpaBUTAIMS, KOTOpask yCKOPSIET BCE TeJla OMUHAKOBO.

Bompoc No2

OO0BscHUTE, TOYEMY BO3yX B KOMHATE HMEET ITOCTOSIHHYIO TEMITEPATypy, XOTs TeMIIEpaTypa CTeH KOMHATBI MOKET MEHAThCs. UTo
MPOUCXOJUT C SHEPTHEN MOJIEeKyN Bo3ayxa?

Ortget: TeMmeparypa Bo3ayxa B KOMHATE HOAICPKUBACTCS IIOCTOSIHHO OJ1arofapsi mporeccy Teruonepeiayd MexIy BO3LYyXOM H
creHamu. Korzia cTeHBI HarpeBarOTCS WITH OXJIAXKIAIOTCSI, OHU IIEpeIaroT TEIUIO BO3AYXY, KOTOPHIH, B CBOIO OYepeb, paclpeaeisieT
9Ty SHEPTHIO CPeN CBOUX MoJieKyin. OHaKo nu3-3a 00IBIIOro 00beMa BO3IyXa U €ro CIIOCOOHOCTH TIEPEMENTNBATELCS, N3MEHEHNUS
TEMIIEPATyPhI CTCH HE MPHUBOIAT K 3HAYMTEIILHBIM U3MCHCHUSAM TEMIICPATyphl BO3IyXa B [IEJIOM. DHEPTHsI MOJIEKY BO3yXa
nepepacipeaeNsieTcs TakuM 00pa3oM, 94TO CPEIHsA KHHETHIECKasi SHEPTHs MOJICKYI (KOTOpasi OlpeessieT TeMIIEpaTypy) OCTaeTcs
MPaKTUIECKA HEM3MEHHOH.

Bompoc Ne3

Kaxoit 3aK0H OITHUCHIBaeT B3aNMOJICHCTBHE JIBYX TEJI, HAXOAIINXCS O AeHCTBHEM CHIIBI TSDKECTH?
a) 3akoH Apxumena

b) 3akon Oma

¢) 3akoH ['yka

d) 3axoH BCeMHPHOTO TATOTECHHS

IIpaBunbHEIA 0TBeT: d) 3aKOH BCEMHPHOTO TSATOTEHUS

Bompoc No4

Kakoe ycTpoiicTBO UCIONB3yeTCs A7l U3MEPEHUS CUJIBI TOKA B AJIEKTPUYECKOH Lenu?
a) AMnepMmerp

b) BoneT™meTp

¢) Ommetp

d) 'anpBaHOMETD

[IpaBuibHBIi OTBET: a) AMIIEpMETp

Bonpoc Ne5

Kakue u3 nepeuncieHHbIX (PakTOpOB BIHSIOT HA COCTOSIHUE BelecTBa (ra3000pa3Hoe, JKUIKoe, TBeproe)?
a) Temmieparypa

b) daBnenne

¢) Oovem

d) Monspnas macca

¢) Cuita MpUTSDKSHUST MEXKIY MOJIEKYITaMH

f) Xummueckuit cocras

IIpaBusIbHBIE OTBETHL: @, b, €

Bonpoc Ne6

Kaxue nmpuOopbl HCHOJIB3YIOTCS JUTSL M3MEPEHHS 3JIEKTPHYECKHX BETHINH?
a) AMnepmetp

b) BoasTmerp

c) TepmomeTtp

d) Manomertp

e) Ommerp

f) Bapomerp

[IpaBuUsIbHBIE OTBETHL: @, b, €




Bompoc Ne7

YcTaHOBHTE MPABIWIIBHYIO MTOCIIEIOBATEIEHOCTE 3TAIOB IBUYKCHUS Tea, OPOIIEHHOTO BEPTHUKAIBHO BBEPX.
Teno mocturaer MakCUMajabHOM BBICOTHI.

Teno HauWHAET JABMKEHUE BBEPX.

Teno aBmwxkeTCs BBEPX C 3aMEIJICHHEM.

Teno HaunHaeT magaTh BHU3.

Teno Bo3BpamaeTcst B UCXOIHYIO TOUKY.

HpaBI/IHLHaSI OCIEI0BATENIbHOCT: 2 >3 —> 1 >4 — 5

DA e~

Bonpoc Ne8

YcraHOBHTE MPAaBIIIBHYIO TOCIEI0BATENBHOCTD MPOLECCOB, MPOHCXOAAIINX P paboTe TpaHChOpMaTopa.
MarsuTHbIH MOTOK U3MEHSETCS.

Bropudnas 00MOTKa TeHEepHpYeT MIEKTPHIECKUH TOK.

BropudHas 0OMOTKa MOJTy4aeT MepeMEHHbIH TOK.

Bo BropuuHoii oomoTke BozHukaet D]IC.

[lepeMeHHEIH TOK MOJAaeTCS B MEPBUYHYIO OOMOTKY.

HpaBI/IHLHaH IOCIEN0BATENIbHOCTE: 5 - 1 -4 —52 — 3

PN

Bompoc Ne9

YCcTaHOBHTE COOTBETCTBHE MEXy (PU3MUECKIMH BENMYNHAMH U UX ONIPEICTICHUSMH.
dusnueckas BeIMYHHA Omnpenenenue

a) Nmmynsc 1) IIpousBeneHue Macchl Ha YCKOPEHHE

b) Cuna 2) BenmuuHa, XapakTepHu3yromas JIBHKCHUE Tea

¢) YckopeHue 3) CxopocTh N3MEHEHHS HMITYJIbCa

d) Cxopoctb 4) V3meHeHue MONOXKEeHUs TeJla OTHOCUTENILHO BPEMEHH
[TpaBuIBHOE COOTBETCTBHUE:

2) - 2)

b) — 1)

c)—3)

d)—4)

Bonpoc Nel0
YcTaHOBHTE COOTBETCTBUE MEXIY HDM3NUECKUMHU BEIMUMHAMH U UX €IUHULAMH U3MEpeHUs B MexIyHapOIHOH CHCTEME €IMHHIL
(cn.

dusnyeckas BeIUYUHA Enununa usmepeHus

a) DIEeKTPUYECKHA 3apsi 1) Kynon

b) HanpspkeHHOCTE 3mmekTpudeckoro nomst 2) Heroron/Kymon
c) IToTeHmman 3MeKTPUIECKOTO MO 3) BomsT

d) EMkocTh KOHIEHCcaTopa 4) dapan

[IpaBunbHOE COOTBETCTBUE:

a) — 1)

b) —2)

c)—3)

d) —4)

OIIK-1: CnocobeH npuMeHsTh €CTECTBEHHOHAYYHbIE U OOLIEMHKEHEPHbIE 3HAHUSI, METO/Ibl MAaTEMaTHUYECKOTO aHau3a 1
MO/ICJINPOBAHUS B IPO(ECCHOHATIBHOI IesATENbHOCTH

Bonpoc Nel

Omnummre, Kak MEHsIeTCs INIOTHOCTH I'a3a MPY U3MEHEHUN TeMIepaTyphl U naBieHus. Kakue ¢pusnueckue cBoiicTBa raza
OIIPEIEISIIOT €0 IOBEACHHE B 3THX YCIOBHSX?

Ortser: Ilpu yBenuueHNH TEMIIEPATYPhI Fa3 PaCIIUPSAETCS, YTO IPUBOJUT K YMEHBIICHUIO €r0 MIOTHOCTH. I1py noBsbliIeHuN
JaBJICHUA T'a3 C)KUMACTCA, YBEINYNBAs CBOIO IJIOTHOCTD. OCHOBHBIE CBOMCTBa Trasa, KOTOpbIC OIIPEACIIAIOT €ro IMOBCACHUE,
BKJIIOYAIOT CPEAHIO0 KHHETHUECKYIO SHEPTUIO MOJICKYJI (TeMIIepaTypa) M CHILy MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBYS (JJaBJICHHE).
Bonpoc Ne2

OG'I)}ICHI/ITC, TMOYEMY IpH ABHIKCHUU Cy/JTHA Ha MTOBOPOTEC KOPITYC HAKIIOHACTCSA BHYTPb IIOBOPOTA. Kakwue cuibl BEI3BIBAIOT 3TOT
HaKJIOH M KaK OHH BJIUSIIOT Ha YCTOHYMBOCTD CyaHa?

Ortsert: Hakiion KOpIryCa CyaHa BHYTPb ITOBOPOTA BbI3BAH ﬂeﬁCTBHeM HCHTPOCTPECMUTECIIbHBIX CUJI, BOBHUKAIOIIHUX TP ABUKCHUHN
10 KpUBOJIMHEHHOH TpaekTopuu. Korzna cyHO IOBOpauuBaeT, LIEHTPOCTPEMUTEIIbHASL CUJIA TSHET €ro K LEHTPY IOBOPOTA,
3aCTaBIIsisl KOPILYC HAKJIOHATHCS BHYTPb. DTOT HAKJIOH KOMIIEHCUPYETCS! CUJIaMHU TUIaBY4eCTH, ACHCTBYIOIMMH CHHU3Y BBEpX,
KOTOPBIE CTPEMSTCS] BEPHYTH CYJHO B BEPTUKAIBHOE MOJIOKEHHE. Y CTOHYUBOCTD Cy/IHA 3aBUCUT OT COOTHOLIECHHS 3THX CHIL: YeM
CHJIBHEC HAKJIOH, TCM 0oJIbIIe BECPOATHOCTDH IOTEPU yCTOﬁ‘{PIBOCTH. BaxapiMu (baKTOpaMI/I, BJIMSOIIUMH Ha YCTOfIqHBOCTB,
ABJIAIOTCS BBICOTA IIEHTpa Macc CyJHa, popMa KopIryca U pacipeneieHue Tpys3a.

Bomnpoc Ne3
Kakoii 3ak0H OMUCHIBAE€T 3aBUCHMOCTD CHIIBI YIIPYTOCTH OT JIe(h)OpMAaLH MPYKUHBI?
a) 3aKOH BCEMUPHOTO TATOTEHUS




b) 3akon I'yka

¢) 3akon Oma

d) 3axon boitna-Maprorra
IIpaBumbHEN oTBET: b) 3akoH ['yka

Bompoc No4

Kaxkoe ycTpo#cTBO IpeoOpa3yeT MeXaHHIECKYIO SHEPTHIO B DJICKTPHIECKYIO?
a) luHamo-Marmnaa

b) Tpaucdopmarop

¢) AKKYMYJISITOD

d) Kongencatop

IIpaBusbHbIA OTBET: a) JluHAMO-MaIInHa

Bompoc Ne5

Kakue u3 nepeurciieHHbIX CBOMCTB XapaKTePHBI It ()eppOMArHUTHBIX MaTePHAIOB?
a) Bricokast 3;1eKTponpoBOANMOCTD

b) CriocoOHOCTH COXPaHATh OCTATOYHYIO HAMAarHUYEHHOCTh

¢) Huskast MarnuTHast IpOHHUIIAEMOCTh

d) Hanuuue nomeHoB

ITpaBunbHbIC OTBETHI: b, d

Bonpoc Ne6

Kakue BEeTUUUHBI SBISIOTCS OCHOBHBIMU MAPAMETPAMK COCTOSIHUSI TSPMOJANHAMHUYCCKOI CHCTEMBbI?
a) Temmieparypa

b) O6bem

¢) Maccogas nons

d) Hasnenue

e) CkopocTh

IIpaBubHEIE OTBETHI: a, b, d

Bompoc Ne7
Y cTaHOBHTE MPAaBHIIBHYIO MOCIEIOBATENILHOCTh CTAINH IBMYKEHUS Tea, OPOIIEHHOTO TOPU3OHTAILHO ¢ HEKOTOPOH HavYa IbHOM
CKOPOCTEIO.

I. Teno nBukeTCs paBHOMEPHO BJI0JIb TOPU3OHTAIBLHONU OCH.

2. Teno HauMHAeT ABUTaThCA MOA AEHCTBHEM CHIIBI TSAKECTH.

3. Teno KOCTUrIO MOBEPXHOCTH 3EMIIU.

4. I'opu3oHTanbHOE ABIKEHHE 3aMEUISCTCS U3-3a CONMPOTUBICHUS BO3IyXa.

[IpaBuiibHas IOCTENOBATENBHOCTD: | — 4 — 2 — 3

Bompoc Ne8

YcTaHoBHTE MOCIIEAOBATEIbHOCTD ASUCTBHI PU U3MEPEHUH DJIEKTPUUECKOTO COMPOTUBICHUS PE3UCTOPA METOAOM aMIlepMeTpa U
BOJIETMETPA.

1. IToaxmOUYnTh UCTOYHUK HMUTAHUS.

2. W3mepuTh HanpsiKeHHE Ha pe3ucTope.

3. [ToaKIIOYNTE PEe3UCTOp MOCIEAOBATEIBHO C aMIIEPMETPOM U BOJIBTMETPOM.

4. W3mepuTh cuily TOKa B LIETIH.

5. Paccunrtath conportuBieHue 1o 3akoHy Oma.

IIpaBusbHas mocnenoBaTeabHOCTh: | >3 —>4 —2 — 5

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIYy PU3MUECKUMH BEIMYMHAMH U MX CUMBOJIaMH B MexyHaponHoi cucteme eaunull (CH).
dusnyeckas BeIUYMHA CumBoil
ayCmma 1)F

b) Pabora 2) W

¢) MomHoCTh 3)P

d) DrexTpuyeckuii 3apsn 4 Q
IIpaBuIbHOE COOTBETCTBUE:

a)—1)

b) — 2)

c)—3)

d)—4)

Bompoc Nel0
Y CTaHOBHTE COOTBETCTBHE MEXKOY (1)I/I3I/I‘{eCKI/IMI/I SABJICHUAMU U YCTPOﬁCTBaMH, HCTIOJIB3YOIINMU 3TU SIBJICHUA.
DU3UYECKOE SBICHUE VYcrpolicTBo

a) DIeKTpOMarHUTHAsE MHYKIIHS 1) Tpaunchopmarop
b) ®oToadpdext 2) ComHeunast Garapes
c) Pezonanc 3) LC-xoHTYD

d) TepmonneKTpUUECTBO 4) Tepmomnapa




IIpaBunbHOE COOTBETCTBUE:
a)— 1)
b) —2)
c)—3)
d)—4)

OIIK-3: CriocobGeH B cepe cBoelt mpodecCHoHATEHON AeATeTFHOCTH MTPOBOJUTE U3MEPEHHS U HAOIII0IeH s, 00padaThIBaTh U
MPEACTABIATH DKCIICPUMEHTAJILHBIC JTAaHHBIC U PE3YJIbTAaThI HUCIBITAHUHN

OTKpHITEIE BOIIPOCH

Bonpoc Nel

Omnuumre nporuecc H3MepeHust KodpHUIMEHTa TPEHUS CKOIBKEHUS MEXKILY IByMsI IOBEPXHOCTAMH. Kakue napameTpsl HEOOX0AUMO
KOHTPOJINPOBATH PH NPOBEJCHUN SKCIIEPUMEHTA?

Ortsert:

Jlns u3mepenus koddduimeHTa TpeHUs CKOIBKEHUS MEXIY AByMsI TOBEPXHOCTMHU OOBIYHO UCIIONIB3YeTCS METO HAKIIOHA
iockoctd. OJMH U3 00bEKTOB IOMEIAETCsl HAa HAKJIOHHYIO INIOCKOCTh, ¥ IIOCTENICHHO YBEJIMYMBAETCS YroJl HAKJIOHA 10 MOMEHTa
Hagaja cKoibkeHus. KoaddurmeHT Tperns paccunTrIBaeTCS Kak TAHTSHC YIJla HAaKJIOHA. BaykHO KOHTPOIMPOBATE YHCTOTY
MOBEPXHOCTEH, PABHOMEPHOCTH NPHUIIOXKEHHS HaTPY3KH U OTCYTCTBHE BHOpAIIHIA.

Bomnpoc 2:

OO0bsicCHUTE, KaK N3MEPUTH CKOPOCTh PACIIPOCTPAHEHHUS! 3ByKOBBIX BOJIH B cpejie. Kakue MeTobl HCIIONb3yI0TCs ISl 3TOTO U KaKue
(haKTOPHI HYXKHO YIUTHIBATE?

OrtserT:

CKOpocCTb pacrpocTpaHEeHHsI 3BYKOBBIX BOJIH B CPEJIE M3MEPSIETCS C TIOMOIIBIO METO/I0B, OCHOBaHHBIX Ha PErUCTPallii BPEMCHU
MPOXO0KJICHHUS 3BYKOBOM BOJHBEI MEXKTy IBYMs TOUKaMH. VCIIONB3yIOTCS YIBTPa3BYKOBBIE JATYNKU WM MEKPOGOHBEI. BaxkHo
YIUTHIBATh TEMIIEPATYPY CPEAbI, BIQXKHOCTD M HAJIIYHE TPETATCTBHIH, KOTOPhIE MOTYT MOBIUATH HAa PACIPOCTPAHCHUE 3BYKA.

3aKpLITLIe BOITPOCHI C OAHUM IIPaBUJIBHBIM OTBETOM

Bompoc Ne3

Kakoii 3aK0H OIMCHIBAaeT ABMXKEHHE Tela I10J] BO3CHCTBIEM BHEIIHEH CHIIbI?
a) 3aKOH BCEMUPHOT'O TATOTEHUS

b) Bropoii 3akon HeroToHa

c¢) Tperwuii 3akoH HeloToHa

d) 3akoH coxpaHeHHs SHEPTUU

IIpaBunsHENA oTBeT: b) Bropoii 3akon HeloToHa

Bompoc Ned4

Kaxoit mprbop ucnonbiyeTcst Juisd H3MEpeHHst CKOPOCTH 3ByKa B Bojie?
a) l'maponokarop

b) OxooT

¢) Conorpad

d) laTunk naBiaeHus

IIpaBunbHIA oTBeT: a) ['Maponokarop

3aKpBITBIC BOITPOCHI C HECKOJIbKMMU MTPABUJIbHBIMU OTBECTAMHU

Bomnpoc Ne5

Kakue ¢akTophl BIUSIOT Ha CTAOWIIBHOCTh CyJHA Ha Boje?
a) ®opma kopiryca

b) Pacipenenenue rpy3os

¢) BricoTa HagBOTHOTO GOpTa

d) I'nmybuna ocaaku

IIpaBuibHBIE OTBETHL: a, b, ¢, d

Bompoc Ne6

Kaxkue npuOops! HCIIONIB3YIOTCS [UTS U3MEPEHHSI MAaTHUTHOTO TOJIS?
a) Kommac

b) MarautomeTp

c¢) NanpBanomeTp

d) Karymika nHIyKTHBHOCTH

IIpaBusbHbIe OTBETHL: b, d

BOHpOCBI Ha YCTAaHOBJICHUEC MTOCJICIOBATCIBHOCTH

Bompoc Ne7

YcTaHOBHTE MPABHIIBHYIO ITOCIEIOBATEIFHOCTD IIAaroB IIPH MPOBEACHUN SKCIIEPHMEHTA 110 H3MEPEHUIO CKOPOCTH 3BYKa B BO3/IyXe:
1. [MonxroueHre MUKPOPOHOB K PETHCTPUPYIOIIEMY YCTPOWMCTBY.

2. W3mepenue BpeMeHHU MPOXOXKICHHS 3ByKa MEXIy MUKPO(GOHAMHU.




3. Pacuer ckopocTH 3ByKa IO U3BECTHBIM PACCTOSHUSAM U BPEMEHU.
4. Hactpotiika paccTosiHul MEXIy MUKPOGhOHAMHU.
ITpaBunbHas nocnenoBarenbHoCcTh: 4 — 1 — 2 — 3

Bompoc Ne8

VYcraHoBHTE MOCIIEA0BATENBHOCTD 11ar0B ITPU HACTPOIKE 1a3epPHOT0 JalbHOMEpPA A U3MEPEHUs] PACCTOSHUSL:
1. Hactpolika npueMHuKa CUrHazA.

2. INoaxmrodyeHne UCTOUHNKA MTUTAHUS.

3. Hacrpoiika nepegatomiero nasepa.

4. W3mepenue paccTosHusl.

IIpaBunbHas nocnenoBaTenbHOCTh: 2 — 3 — 1 — 4
Bormpock! Ha ycTaHOBJIEHHE COOTBETCTBHS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKIY (PU3NUECKUMU SBICHHSAMH U MPHOOPAMH, HCIONB3YEMBIMHU JUTS UX H3y4CHUSL:
dusnyeckoe sSBICHUE [pubop

a) DnektpuuectBo 1) AMmepmeTp

b) Maruetusm 2) Komnac

¢) OnTuyeckue 3P eKThI 3) CnekTpomMeTp
d) PammoaktuBHOCTE 4) I'efirepoBCKHMii CUSTUMK
IIpaBuIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEX Y (PU3MUECKUMU BEIMYMHAMH U UX €ANHUIAMU H3MepeHHs B MexXTyHapoaHON cUCTeMe eANHHUIT
(Cn:

duzndeckast BEIHMIHNHA Enmuanma usmepeHus
a) Cuma 1) Hetoton

b) Pabora 2) [Ixoynb

¢) MomHocTh 3) Barr

d) Oneprus 4) JIxoynb

IIpaBuUIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

¢)—3)

d—4)

6.4. Meronmueckune MaTepuaJibl, Onpeae/sonue npoueaypbl OHeHUBaHUA

MeTtoauka oLeHKH J1abOpaTOPHBIX PaboT

CTyIeHT NOIDKEH BBITIOJIHUTD U 3alllUTHTh BCE JA0OpaTOpHbIE pabOTHL, MPELyCMOTPEHHBIE IPOTPAMMO IUCIUIIINHEIL.
JlabopaTopHast paboTa CUMTAETCS 3alIUIIEHHON IPH YCIOBUH YAOBICTBOPUTEIHFHBIX OTBETOB HA HEe MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IIPHBEACHHBIX B KOHIIE KaX0i1 paboTHI B 1JaOOPaTOPHOM MPAKTUKyME, a TAK)KEe BBITOTHEHHS TECTOBBIX 3alaHUH 110 TeMe
paboThI HAa YCMOTPEHHE NPETo/IaBaTeleH.

Metoauka 3a4eTa 10 AUCLUIIIMHE
3adeT 1o AUCLMILUIMHE BBICTABIISAECTCS 10 Pe3ylbTaTaM CHCTEMaTHYECKOH pabOThl CTy[EHTa B TEUCHHUE CEMECTpa.

MertouKa OLIEHKH 3K3aMeHa 0 TUCIIUTIINHE

TeopeTudeckast 9acTh 3K3aMeHa M0 JUCIUIIIMHE MPEACTaBIsIeT cO00i KOMIIJIEKC BOIPOCOB HAa YCBOGHHE IPOMICHHOr0 MaTepuania -
TEpMHHBI, OTIPEIEICHNUS, 3aKOHBIL.

B pamxax TeopeTrdeckoi 9acTi 00yJaromuiics, Ui KayKI0To 3a1aHus, (POPMYIHPYET MPABIILHEIE C €r0 TOYKH 3PESHHS OTBETHI.
3agaHue CUNTACTCS BHITOJHEHHBIM B TOM CIIydae, €CIIM JaHbl BEpHBIC OTBETHI Ha BOIIPOCHL. B MpoTHBHOM Citydae 3amaHue
CUUTAETCS HEBBIIOIHEHHBIM.

ITpakTHdeckas yacTh SK3aMeHa [0 AUCLUILTUHE NPEJCTaBIsAET 3a1a4H, HAIIPABJICHHbIE HA BBISIBICHUE BO3MOKHOCTH NPAKTUYECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pa3iena.

OK3aMeH BBICTABIISCTCS C YUCTOM PE3yNbTaTOB BBIIOJIHEHUS TCOPETHYECKON M MPAaKTUIECKON yacTeil B COOTBETCTBUH C
NPUBEJEHHBIMU HUXKE TPEOOBAaHUAMHU.

5 (OTaMYHO) >85 Bce 3amaHus BBIIOHEHB! B COOTBETCTBUH C TPEOOBAHUSAMHE, B MOJHOM 00beMe U 0e3 omHOoK.

4 (xopo1wo) 75+84 Bce 3amanus BBINOIHEHB B COOTBETCTBUH € TpEOOBaHUSIMH, B 00BEME JOCTATOYHOM JUIs OOILEro
(hYyHKITMOHUPOBAHHUS CHCTEMBI MJIH BBITTOJHEHO JIBA 3a/IaHKsI B COOTBETCTBUH C TPEOOBAaHHUSIMH, B IIOJHOM 00BbeMe U Oe3 ONIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrimonHeHo He MeHee JBYX 3aJaHWil B COOTBETCTBHU C TPeOOBaHUSIMH, B 0OBeMe

JIOCTAaTOYHOM JJIs1 001Eero (PyHKIIMOHUPOBAHUS CHCTEMBI
2 (HEYHOBJIETBOPUTEILHO) <50 BrinosHeHO MeHee JIByX 3aJlaHHil B COOTBETCTBUH C TpeOOBaHUAMH, B 00beMe




JOCTaTOYHOM JUTA 00IIeTO (YHKIIHOHHPOBAHUS CUCTEMBI
HToroselii 0ant 3a 5k3aMeH BBICTABIISETCS 1O OLIEHKE XyAllel yacTi. B CIOpHBIX cilydasx NpenojaaBaTellb BIPaBe 3a1aBaTh
YTOUHSIOIIUE BOIPOCHI U 1aBaTh JONOJHUTENbHbIE IPAKTUUECKUE 3aJaHUS.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOpLI, COCTaBUTEIIN

3arnaBue

I/I3Z[3.TCJ'IBCTBO, rona

Buxynos C. B.,
Curumos B. .,
Tpeiakuna E. T.

®duznka: cCOOpPHUK 3a1a4

Hosocubupck: CI'YBT,
2017

J1.2

C.B. Bukymnos, B.1.
Curumos, E.T.
Tpeiakuza, A.C.
SIpocnasuesa

®dusnka: yued. mocobue

Hosocubupck: CI'YBT,
2017

J1.3

Huxurenko Anatonui
T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
Curnmos Biagucinas
MBanoBu4, TpbrIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
IIaBnoBHa, I'oioBaHOB
Muxaun Hukonaesuu

JlabopaTopHBIi MPAKTHKYM IO MOJIEKYISIPHOH (hU3UKe: IPAaKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.4

Huxknrenko AHatouii
I'eopruesny, SxoBies
Buagumup
HuxkomaeBuy,
CurumoB Bnagucmas
WBanoBuy, TpeiHKUHA
Enena TpanuesHa,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JlaGopaTOpHEIi MPaKTHKYM IO MOJIEKYIISIPHOH (hH3UKE: TPAKTHKYM

Hosocubupck: CI'YBT,
2019

Huxurenko Anatoauit
I'eopruesuy, SIkoBieB
Bnagumup
HuxonaeBuu,
CurumoB Brnanucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHoB
Muxaunn HukonaeBuu

JlabopaTOpHBII MPAKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

J1.6

Tpodumona Tancus
HMBanoBHa

Kypc ¢usuku: yae6. mocodue 11 HHKEHEp.-TeXH. CIELl. By30B

Mocksa: Akagemus, 2010

J1.7

Curumos Bragucnas
HBanoBuH,
IIporonomnosa Huna
ITaBnoBHa

Onruka. ®usnka aToma: 1adOpaTOPHBIA MPAKTHKYM 10 (HU3UKE

Hosocubupck: CI'YBT,
2016

7.1.2. lonoHUTeIbLHAsS JIMTepaTypa

ABTOpBI, COCTaBUTEIH

3arnaBue

W3paTenscTBO, O

J12.1

OpnoB Tpanuit
Bacunbesuu,
CuHIOKOB Muxaui
IlerpoBuu

JlaGopaTopHBIi IPAaKTUKYM 1O (PpU3HKE. DIEKTPUIECTBO, MAaTHETHU3M

HoBocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOYJISA)

Hasnauenne

Ob6opynoBanue

JlaGopaTopust OonTHKH U (PU3NKU
aToMa - ydeOHas ayAuTOpHs I

MPOBEICHHS 1ab0paTOPHBIX

Onpe;[eneHHe JJINHBI

BOJIHBI

AymutopHas pocka; Kommmekt yweOHoit MmeGenm; JlaGoparoprsle ycraHoBKH: OmpeneneHue
IJIaBHOTO (POKYCHOrO paccTosHHs JMH3bI, OnpeneneHue nokasareis MPeJOMIICHHUS JKHIKOCTEH ¢
MOMOINBI0  pedpakTomeTpa AOOe;

Jlazepa IIpu  IIOMOIIH




3aHATHI

qupaknuoHHON pemeTky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMerpa, 2 mr.; OmnpeneneHue TeMieparypsl packanéHHoro Tena; MccienoBaHue
JIMHEIYaToro CrieKTpa BOJOPO/IA M ONPEIeIICHHs IIOCTOSHHOI Pundepra

YuebHas ayAUTOpUS i | AynuropHas nocka; KomrurekT ydeOHONM Mmebenn; MynsTumenuitHoe o00pymoBaHHE: IPOEKTOP
MIPOBEACHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTanuoHapHbIi), [TIK (mepeHocHOH)

JICKIMOHHOTO THIIA

[Tomemenue i | Kommnekr  ydeOno#t wmebenmm; I[IK — 10 mT., nomkirodeHHBIX K cetd  "HHTepHer" w
CaMOCTOSITENTLHON paboTHI | 00ecreunBaOMUX ~ JAOCTYIl B OJEKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYI0 — Cpeay
00yJaronuxcs YHUBepcHTeTA.

YuebHas AyAUTOPHS Ui | AyauropHast nocka; Kommuiekt yuebHoii medenu

MPOBEICHUS MPaKTHIECKUX

3aHATHH




