MuHHCTEPCTBO HAYKH U BBICLICTO o0pa3oBaHUs Poccuiickoit denepannn
HAITMOHAJIbHBIN UCCJIENOBATEJIbCKUN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

I/IHCTI/ITYT HpHKJIaIIHOfI MAaTCMAaTUKN U KOMIIBIOTCPHBIX HAYK

YTBEPXEHO:
W.o. nupektopa

A 4. Jammep

Ol1ileHOYHbIE MaTEpHAJIbI 110 JUCIMUILIMHE
duzuka
10 HAMPABJICHUIO MOJATOTOBKH

02.03.03 MaTemaTnuyeckoe odoecneuyeHue 1 aIMUHUCTPHPOBaHHE HH(POPMAIMOHHBIX
CUCTEM

Hanpasnennocts (pouiib) HOATOTOBKY:
DevOps-un:keHepusi B aIMUHUCTpUPOBaHNU HHPpacTpykTypbl UT-pazpadorku

dopma 00ydeHus
Ounas

Kpanudukarus
bakasasp

I'on npuema
2025

COT'JTACOBAHO:
PykoBonurens OI1
A.C. lIkypkuH

[Ipencenarens YMK
C.II. CymeHnko
Tomck — 2025



1. KOMHeTeHIII/II/I U HHAHKATOPbLI HUX JOCTHXKCHHUSA, IIPOBEpAEMbIC TaHHBIMHA
OLCHOYHBIMH MaTepHaAIaMH

[{enpro OCBOEHUS TUCIUTIINHBI SBISETCS POPMUPOBAHUE CIEAYIONUX KOMITETEHITHIA:

IIK-3 Crocoben OCYIIIECTBIIATh Hay4YHO-HCCIIEIOBATEIIbCKUE n OITBITHO-
KOHCTPYKTOPCKHE Pa3pabOTKH KakK MMPH MCCIEIOBAHUN CAMOCTOSITEIILHBIX TEM, TaK U pa3paboTKu
110 TEMATUKE OpraHu3aluu.

PesynpraramMu OCBOCHUS AUCIHUIUIMHBI SBIISIOTCS CIEAYIONINE WHIUKATOPBI JOCTHXKECHHS
KOMIIETECHIINH:

NIIK-3.2 IlpoBoauT aHanmM3 HAy4YHbIX [JaHHBIX, pPE3YJbTAaTOB OSKCIIEPUMEHTOB U
HaAOJIFOIEHUNA

2. OIIeHO‘lHLIe MaTepHaJIibl TCKYLIET0 KOHTPOJA U KPUTCPHUHU OLICHUBaAHUA

DIIeMEHTHI TEKYLIEro KOHTPOJIS:
— KOHTpOJIbHAs paboTa;

— TEOPETUYECKHI OIPOC;

— IOMAITHHE 3/1aHHS;

[Tpumepsl 3a1a4 Ha KOHTPOJIbHYIO U JoMaiiHiow padots! (MITK-3.2):

1. Tema «KrHeMaTuka MaTepUaIbHOU TOUKHY.

TunoBas 3amauya. Pakera B3netaer ¢ moBepxHocTH 3emud nox yriaom 6 = 300
TOPU30HTY CO CKOpocThio v = 200m/c. KakoBa manpHOCTH ToJieTa pakeThl? CONMpOTHBICHHEM
BO3/yXa MpeHedpeyb.

2. Tema «OCHOBHbBIE 3aKOHBI IMHAMUKN.

Tunosas 3agada. CaHKU cIycKaroTcsi ¢ Topbl BeicOTOM h = 20M, umeromeit ykiaoH 0 =
450, ¥ IpOXOJAT 110 TOPU3OHTAIBLHON OBEPXHOCTH IyTh S, paBHbIM 60M. KakoB AuHamMuyeckuil
ko3 dunmeHT TpeHus?

3. Tema « PaboTra n MexaHu4eckas SHEPTH.

TunoBas 3amaga. CB0OOAHO MaJaOMIUNA ¢ HEKOTOPOH BBICOTHI Korep Becom P = 5000H
3abuBaeT cBar. CkopocTh Kompa mepea yaapoMm v = 12m/c. Cuma conpotuBieHus: rpyHta F
nocrosHHa U paBHa 2.0-106H. Ckonbko ymapoB JOJDKEH COBEPILIUTH KOIEp, YTOOBI BBICOTA
BBICTYNAIOIIEH HaJl TOBEPXHOCTHIO 3€MJIM CBal yMeHbIIMiIach Ha S0cm?

4. Tema «KuHeMaTvka v JMHAMHKA BPAMIATSILHOTO JIBHYKESHUS.

TunoBas 3amaua. [lokosiieecst paHee TelO HauWHAET BpalllaThCs BOKPYT CBOEH OCH C
YIJIOBBIM ycKopeHueM € = 3.14pan/c2. HaifTu yrioByr CKOPOCTh @ U YTroJl MMOBOPOTa ¢ uepes
20c ¢ MOMEHTa HavaJla BpalleHusl.

5. Tema «3aKOHBI COXpaHEHHS B MEXAHUKEY.

Tunosas 3agada. YeoBeK CTOMT Ha HENMOJBHKHOM CKambe JKyKOBCKOTO M JIEPXKHUT B
pyKax och JUCKa, Macca KOToporo m = 2kr u paauyc R = IMm. BHauane koneco He Bpaiaercs, a
3aT€M YeJIOBEK PACKPYUYMBAET €ro 70 YIIIoBO# ckopoctd w1 = 6006/c. Ilpu 3ToM OH cam BMecTe
CO CKaMbeil MPHUXOIUT BO BpalleHHE B OOpAaTHOM HAlpaBJIEHUH C YIJIIOBOM CKOPOCTBIO M2 =
1o6/c. HaiiTu MOMEHT MHEpLUU CKaMbU C YEJIOBEKOM.

6. Tema «CB0OOOTHBIC HE3ATYXAIONNE TAPMOHUYECKHUE KOJICOAHHUSD.

TunoBas 3amada. HamucaTh ypaBHEHHE TapMOHUYECKOTO KOJIeOaTEIbHOTO ABMKCHUS,
€CIM MaKCHMMaJIbHOE YCKOpeHHe Touku amax = 49.3 cm/c2, mepuon konebanuit T = 2¢ u
CMEIIEHUE TOYKH OT MOJIOKEHUSI PAaBHOBECHS B HAUaJIbHbI MOMEHT BpeMeHHu X0 = 25 MM.



7. Tema «CB0OOOAHBIE 3aTyXaIOMINE TAPMOHUYECKUE KOJICOAHMS.

Tunosass 3amauva. Ilepuon 3aryxaromux komeOanuii T = 4c, morapupMUYECKHIA
JeKpeMeHT 3aTyxanus 0 = 1.6, HayanpHas ¢aza ¢ = 0. [Ipu t = T/4 cmemenue Touku X = 4.5¢cMm.
Harnucate ypaBHeHHE IBH)KEHHS 3TOTO KOJICOAHMS.

8. Tema «BoiHy)xneHHbIe KosieOanus. Pe3oHaHcy.

TunoBast 3anmava. Ilepmon 3aryxaromux komebanuit T = 4c, norapupmuyuecKuii
JeKpeMeHT 3atyxanus 0 = 1.6, HadanbHas daza ¢ = 0. [Ipu t = T/4 cmemenne Touku x = 4.5¢M.
Hamucate ypaBHEHHE ABWKCHHSI ITOrO KOJEOAHUS W PE30HAHCHYIO YACTOTY KojebarenbHOU
CUCTEMBI.

9. Tema «MuTepdepenius BoinH. CTOSIYME BOTHBI.

Tunosas 3amaua. Hamucars ypaBHEHUE JBMIJKEHHUS, MOJIYYaroOIIErocs B pPeE3yJbTaTe
CIIOXKEHHsI JBYX OJMHAKOBO HANpaBICHHBIX TapMOHHYECKHX KOJIeOATEeNbHBIX JABMKEHUN C
OIMHAKOBBIM nepuogioM T = 8¢ u onuHakoBod amrmutynoit A = 0.02m. Pasnocts ¢a3 mexay
STUMH KoJiebaHussMu ¢ 2 — ¢ 1 = /4.

10. Tema «2ddekt Horaepar.

TunoBas 3amaua. [loe3n ynamsieTcss OT HEMOABMKHOTO Habmomarens moxa yriom 01 =
450 K TMHUHU, COENUHAIONIEH TOUKY HaXOXICHHS M0€3/1a U TOUKY PACIIONIOKEHHs HAOII0JaTelNs.
Ckopocth moe3na paBHa V1 = 54 km/4. [loe3n maer cBuctok ¢ gacrtorod v = 550 I'm. Haiitm
yacToTy v1 KoneOaHUi 3ByKa, KOTOPBIM CIBIIUT Habmomatens. CKOPOCTh pacHpOCTpaHEHUs
3ByKa B Bo3ayxe V =330 m/c.

11. Tema «MaeanbHBIH Ta3».

Tunosas 3anava. 10r yriekucnoro raza CO2 3anuMarotr o0beM V1 = 611 1 HaxoaaTcs Ipu
nasieHuu p = 0.4:-106 Ila u remnepatype t = 200C. [1ocne HarpeBaHus pu p = const ra3 3aHsu1
o0vem V2 = 1251. Haiitu xonuyectBo TernoTsl Q, monydennoe razoM. Cp = 29.1 JIx/ monp-K.

12. Tema «llepBbiii 3akoH TepMoaMHaMUKH. IIpocreiiime TepMOAMHAMHYECKHE
IIPOLIECCHD».

Tunosas 3amava. Ilpu wm3orepmuueckom pacmmpeHun St yriekucinoro raza CO2,
Haxozsmerocs npu temmeparype t1 = 200C, 6p11a 3aTpauena reminora Q = 700/x. Bo

KoHTpobHbIE BONPOCH! 7151 IPOBEAECHMS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
1. Yro usyyaet pusuka u B 4éM COCTOMT MUPOBO33PEHUECKOE 3HAUCHNE (PUBUKU?

2. JIBmkeHre MaTepuaabHOM TOUKH B MpocTpaHcTBe. CKOPOCTh M YCKOpPEHHE.

3. /InHamMuKa MaTepuaJbHON TOYKM U NMPOU3BOJIBHON MEXAHWUYECKOM CHUCTEMBI. 3aKOHBI
HeroToHa.

4. BzauMocBsi3b pabOTHl W MEXaHUMYECKOM sHepruu. YeM MNOTEHIMANbHAs SHEPrus
OTJIMYAETCS OT KWHETUYECKOW SHEPTruu

5. KuHeMatuka BpalarenbHOro JBUKECHHUS.

6. JluHamuka BpaiaTeabHOrO ABMKEHUS. MOMEHT CHIIbI, MOMEHT UMITYJIbCa U MOMEHT ?

7. OCHOBHOE ypaBHEHHUE BpPAIIaTEIILHOTO ABUKECHHUSI.

8. Kakue 3aKoHbBI COXpaHEHUs paccMaTpUBalOTCs B MexaHuke? VX xapakTepucTHka.

9. CB0oOO/IHBIE HE3ATYXAOIIUE TAPMOHUYECKHE KOJICOaHNUsI.

10. CBoGOJHBIE 3aTyXalOLIMEe FTApMOHUYECKHE KOJIeOaHusl.

11. BeiHyX1eHHbIE KOJIeOaHuUs.



12.
13.
14.
15.
16.
17.
16.

Uto Takoe «pe30HAHCY.

OO6m1ast XxapakTeprucTHKa YIIPYTUX BOJIH.

Nurepdepenius BomH. CTOSTUNE BOITHBL.

Dddext Jomrepa.

Uto Takoe «uaeanbHbli ra3? YpaBHEHUE COCTOSIHUS HICAIBHOTO rasa.

[TepBoIit 3akoH TepMoanHAMUKHU. [IpocTeiiime TepMoIMHAMUYECKUE TTPOLIECCHI.

Bropoii u TpeTHii 3aKoHbl TEPMOIMHAMUKH. DHTPOIIHS.

3. OueHOYHBIE MATEPHAJIBI HTOTOBOT0 KOHTPOJIA (IPOMEKYTOYHOM aTTecTallun) U
KPHUTEPUH OLlEHMBAHUS

I[HSI MMOJIYy4YCHHA pC3yJIbTaTa HGOGXOI[I/IMO BBITIOJIHUTH ABC KOHTPOJIbHBIC pa6OTBI, a TaKXEC
IMpaBUJIbHO OTBETUTH HAa HE MCHEC, YEM Ha 2/3 ot 3a/IaHHbIX BOITPOCOB.

[IpumepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB

1.

© o N R WD

10.
11.

OCHOBHBIE XapAaKTEPUCTUKHU HIIEKTPOCTATUYECKOro mnouss. Hanpsok€HHOCTh monst u
MOTEHLINA.

Teopema Octporpazackoro-I"aycca.

CBoiicTBa NPOBOJHUKOB B 3JIEKTPOCTATUYECKOM IIOJIE.

CBoiicTBa IU3JIEKTPUKOB B SJIEKTPOCTATUYECKOM TIOJIE.

UTto Takoe «IMdJIeKTpUUIecKasi MPOHUIIAEMOCTh)?

Dnektpuueckas eMkocTh. Konaencaropsl. [Lnockuil koHaeHcaTop.
DHeprus EeKTPOCTATUYECKOTO MOJIS.

[ToCTOSIHHBIN 3JIEKTPUYECKUI TOK U €r0 OCHOBHBIE 3aKOHBI.

JleiicTBMEe MarHUTHOTO TIOJIA Ha OB KyIuecs 3apsasl. Cuia Jlopenia.
JleficTBHe MarHUTHOTO TIOJISI HAa MPOBOJHUKHU C TOKOM. 3aKOH AMIiepa.

MarauTHOe I0ji€ MOCTOSHHOTO SJICKTPUYECKOTO TOKa B BaAKYyyMC. 3akon buo-

Casapa-Jlamnaca.

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

MarauTHOe B3anMOJESHCTBHE TOKOB.

MarnutHoe Tojie B BemiecTBe. UYTO Takoe «OTHOCUTENbHAas MarHUTHas
MIPOHUILIAEMOCTH»?

ua-, mapa- 1 peppoMarHeTHKH.

OnekTpoMarHuTHast HHAYKIUS. OCHOBHOM 3aKOH 3JIEKTPOMArHUTHON WHYKITUH.
UTto Takoe «MHIYKTHBHOCTH)»?

VYpaBHEHHUSI 37IEKTPOMArHUTHOTO MOJIS.

MarepuanbHble ypaBHEHUS.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH B O€3rpaHUYHON OJTHOPOHOM cpeie.

OmneiT Maiikenscona. [loctynarer DiiHmTeliHa 1 TpeoOpa3zoBanust JIopeHria.
OTHOCUTENBHOCTD MPOCTPAHCTBEHHBIX M BPEMEHHBIX TPOMEKYTKOB.

YeMm PCIITUBUCTCKAA TUHAMHKA OTJINYACTCA OT KJIaCCHYECKOM?

[Ipumeps! 3anau:



1. Tema «DneKTpOCTATUYECKOE TIOJIE B BAKYYMEY.

TunoBasg 3amada. 3apsyKEHHBIM IIApUK, IOABELICHHBIH K OJHOMMEHHO 3apsKEHHOM
IJIOCKOCTH, OTTAJIKMBAETCS OT HEe, MPU ATOM HUTh, HA KOTOPOW OH BUCHT, 00pasyeT C
IUIOCKOCTBIO yrosi o. HaliTu IOBEpXHOCTHYIO IUIOTHOCTH 3apsja G Ha IUIOCKOCTH, €CIU
Macca IapuKa m = 0.4-10 % xr u ero 3apsag = 66710 Ku1, a cuta HATSOKCHUS HUTH
T =0.49-10°H. HanpsikeHHOCTB T0JIs1 paBHOMEPHO 3apsbKeHHOH 1utockocTH E = 6/2¢ .

2. Tema « Teopema Octporpaackoro-I'ayccay.

Tunosas 3agava. Mcnonb3ya teopemy Octporpajackoro — ['aycca, moayduTh BbIpakeHUE
JUIsl HAIIPSDKEHHOCTH AJIEKTPOCTATUYECKOTO 110JIs 3apsKEHHOM OECKOHEUHO AJIMHHON HUTH
KaK ()yHKLHIO pacCTOSIHUA I OT HUTH. CUNTATh 3aJaHHON JTMHEHHYIO IIOTHOCTH 3apsijia Ha
HUTH T .

3. Tema «IIpoBOAHMKH U AUAIEKTPUKH B 3IEKTPOCTATUYECKOM I1OJIEN.

TunoBas 3amava. PaBHOMEpHO 3apspKeHHBIH OECKOHEYHO JJIMHHBIN KPYroBOM LMIMHID
pazguyca R ¢ MOBEpXHOCTHOM IUIOTHOCTBIO 3apsJ0B +G OKPY)KEH COOCHBIMHU CJIOSIMU ABYX
pa3HbIX AUANEKTpUUYECKUX cpeld. HapykHblid paanyc NepBOM Cpeabl C OTHOCUTEIBHOU
JOURJIEKTPUYECKON TPOHULAEMOCTBIO €1 pPaBeH Ri, a BTOpOM cpelibl ¢ IPOHULIAEMOCTBIO €2
paBeH Rj. 3a mpenmemamu ciosi BTOpoit cpenbl (r> Ry) — Bo3myx (¢ = 1). Haiitu
AEKTPUYECKYIO UHAYKLHIO U HAIPSYKEHHOCTD OIS B KAKJIOM U3 JUIEKTPUYECKUX CIIOEB
U B BAKyyMe.

4. Tema «Onextpuueckas eMKocTb. KoHneHcaTopsi».

TumoBas 3amada. DNEKTPOH IBUXKETCS B IUIOCKOM TOPH30HTAIBHO PACIOJIOKEHHOM
KOHJCHCATOPE NapajUIeJbHO €ro IUIACTHHAM CO CKopocThio Vo = 3.6-107 wlc.
HamnpsbkeHHOCTh MOJNSE BHYTpH KOHJeHcatopa E = 3.7-10° B/M. JlinMHa IUIaCTHH
koHzgeHcaropa | = 20 cMm. Ha kakoe paccrosiHue Sy CMECTUTCS DJIEKTPOH B BEPTHKAIBHOM
HAlpaBJICHUW TIOJM JIEHCTBHUEM OJJIEKTPUYECKOTO TIIOJsl 32 BpEeMs €ro JIBHKCHHS B
KoHAeHcaTope? m,,; = 9.1- 1073 KT, Qor = 1.6 107 K.

5. Tema «OcHOBHBIE 3aKOHBI TOCTOSIHHOTO AIEKTPUYECKOTO TOKAY.

TunoBass 3amaya. B 1uemnb, cocrosimyro u3 wucrounuka OJIC U JOByX OAMHAKOBBIX
napajyieJbHO COEAUHEHHBIX pe3uctopoB R comporuBiennem 100 Owm, BKIIOYAIOT

R

BOJIbTMETP, COMPOTHBIICHUE KOTOPOTO ' — 700 OM, o1MH pa3 nocie0BaTENbHO, IPYron
pa3 mapayensHo. OnpenenuTs BHYTpEHHee comnpoTuBieHue ucrtounuka JJ[C, ecau B
000X cllydasix MOKa3aHusl BOJIbTMETPA OJJUHAKOBBHI.

6. Tema «/lelicTBE MAarHUTHOTO TOJISI HA ABWKYIIHECS 3apPsIbD».

TumoBas 3aJada. SHCKTPOH ABWXKETCA B OJHOPOAHOM MArHUTHOM IIOJIE€ C MarHUTHOM

. -3 o
uaaykimeir B =0.2-10 Tx no BunToBO# MHHMK. OnpenenuTh cKOpocTh V 3IeKTPOHa,
€cJH paauyc BUHTOBOM imHuK R = 3 cm, a mar h = 9cwm.
7. Tema «/leficTBre MAarHUTHOTO TOJIS HA MPOBOJHUKU C TOKOMY.

Tunosas 3agava. B onHopoaHOM MarHuTHOM mose ¢ uHaykuue B = 0.3 Ta maxogutcs
npsiMoil mpoBoHUK AnuHOM | = 20 cM, mo kotopoMy TedeT Tok I = 10 A. Yron o mexay
HATIPABJICHHEM TOKAa M BEKTOPOM MarHWTHOH mHxykimu pasen 60°. Onpenenuts cuiy F,
JEMCTBYIOLIYIO Ha IPOBOJHUK.

8. Tema «MarHuTHoO€ MOJ€ MOCTOSHHOIO JIEKTPUYECKOTO TOKA B BaKyyMe. 3aKOH

buo-Casapa-Jlamiaca. MarauTHO€ B3aMMOIEMICTBUE TOKOBY.

TunoBas 3anava. [lo 1ByM O€CKOHEYHO [UIMHHBIM NPSMBIM HapajljielbHBIM POBOJAM,
HaxonsmuMces Ha pacctossHAH R = 10 cM npyr oT apyra B Bakyyme, TeKyT TokH I1 =20 A u
I, = 30 A onunakoBoro HampamieHus. OnpenenuTh MarHUTHYIO MHAyKUuio B moss,
CO37]aBa€MOI0 TOKAMM B TOYKAaX, JIEKAIIUX HA MPSMOM, OPTOrOHAJIBHON ITPOBOJIAM, €CIIU:

1) Touka A1 nexuT Ha PacCTOSIHUM T1 = 2 CM JIeBee JIEBOTO MPOBOJIA; 2) TOUKA Ay JIEKUT Ha



paccTosiHuu r; = 3 CM IIpaBee MPaBOro NMpoBoJa; 3) Touka Az JIEKUT HA paccTOSHUU 13 = 4

CM IIpaBee JIEBOTO NPOBOJA.

O1eHKH MU MPOBEACHUH dK3aMeHa (POPMUPYIOTCS B COOTBETCTBUU C HHKETIPUBEICHHOU
TaOJIULIEN.

2 3 4 5
He otBetun | OtBetrst Ha oguH u3 | OTBeTMI  Ha  00a | YBEpPEHHO u
HU Ha OJMH | OCHOBHBIX BOIIPOCOB | BOMpOCa, IPaBUJIBHO OTBETHUII
u3 M Ha JBa M3 TpeX | COAEPKAIIUXCS B | HA BCE OCHOBHBIE U
OCHOBHBIX JIOTIOTHUTEIBHBIX 9K3aMEHAIIMOHHOM JIOTIOTHUTEIIbHBIE
BOIIPOCOB. BOIIPOCOB. ounere, u Ha | BOIIPOCHI.
JIOTIOTHUTEIIbHBIE
BOIIPOCHI, HO c
3aMeYaHUsIMHU.
4. OueHo4HbIe MaTepHaJIbl st NPOBepPKH O0CTATOYHBIX 3HAHUI

(cpopMHUPOBAHHOCTH KOMITETEHIIHIA)
23. OCHOBHBIE XapaKTEPUCTHKH AIIEKTPOCTATUYECKOTO 1oysd. Hampspk€HHOCTH Mot |
NOTEHIUAJ.
24. Teopema Octporpazackoro-I"aycca.
25. CBOMCTBa MPOBOJIHUKOB B 3JIEKTPOCTATHUECKOM TOJIE.
26. CBOMCTBa JUDJIEKTPUKOB B 3JIEKTPOCTATHUECKOM TOJIE.
27. Yo Takoe «Iu3JIeKTpUUecKas IPOHULIAEMOCTb»?
28. DnexTpuyeckas emkocTb. Konnencaropsl. I1nockuii KoHeHcaTop.
29. DHeprus IEKTPOCTATHIECKOTO TOJIS.
30. [TocTOSIHHBIH MEKTPHUUECKUI TOK M €0 OCHOBHBIE 3aKOHBI.
31. [lelicTBuEe MarHUTHOTO MOJIS Ha ABIOKYyIIMecs 3apsaabl. Cuna JlopeHua.

32. JlelicTBuE MarHUTHOTO MOJISl HA TPOBOJHUKH C TOKOM. 3aKOH AMmriepa.

HNudopmanus o paspadoTunkax

Jmutpenko Amnaronuii ['puropbeBud, na.¢.-m.H, mpodeccop, kadenpa NpUKIATHON
marematnku HU TT'Y, mpodeccop



