MHWHOBPHAYKHU POCCHUN
denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIET0 00Opa30BaHUs

«TBepckoil rocyiapcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»
(TeI'TY)

YTBEPXIAIO

3aBenyromuii kadeapoi

«O0ment huzuKm»

A.B. TBapnoBckuii

O EHOYHBIE CPEJICTBA
MIPOMEXKYTOUHOM aTTecTaluu B popMme 3auema
IO TUCHUIUINHE «Dusuxa»

Hanpasnenue mnoarotoBku OakanaBpoB 15.03.02 TexHonoruyeckue MalidHbl U
00opyI0BaHuE

Hamnpasnennocts (mpoduis) nporpaMmbl — TexHOIOTHYECKHE MAIITUHBI U 000PYy10BaHUE
JUTS pa3pabOTKU TOPMSIHBIX MECTOPOKICHUM

Tunel 3a1a4 MpodecCuOHATBHON JIeSITEIPHOCTH: MPOCKTHO-KOHCTPYKTOPCKHUM; HAy4HO-
VICCIIEI0BATEIIbCKUM.

KomnemenyusOIIK-1.  Cnocoben  npumensmv  ecmecmeeHHOHAYUYHble U
oOweundcenepHvle 3HAHUS, Memoobl MAMEMAmu4ecKo20 aHaIu3d U MoOeIuposaHus 8
npogheccUoHAIbHOU 0esimelbHOCIU.

Hnouxamopwlr komnemenyuu.

NOIIK-1.2. /lemoncmpupyem nonumanue ¢uauueckux seieHuti u npumeHsiem
3aKOHbl QU3UKU 8 NPOGheCcCUOHANbHOUL OesmelbHOCMU

Pa3pabotansl B COOTBETCTBUHU C paboueil MporpaMMOil TUCHUIUIMHBI, YTBEPKICHHON
« 28 » ausaps 2021 r. TIpopexTopom no yuebnou padote 3.10. MaifkoBoii.

PazpaboTunk: gouent kadeapsr OD Kpusenko 1.B.



denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hamnpasnenue mnoarotoBku OakanmaBpoB 15.03.02 TexHonornyeckue MalidHbl |
obopynoBaHue

Hanpasnennocts (nmpodusib) — TexHOJOTHYECKHE MAIIMHBI W O0OpYyJIOBaHHME IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Puzukay

Cewmectp 1

3AJAHME JJIA AOMMOJHUTEJIBHOI'O ITPOMEXYTOYHOI'O
KOHTPOJIBHOI'O UCIIBITAHUS Nel
1. Bonpoc ons nposepxu ypoeus « 3HATb» — 0 unu 1 6ann:
Uto wusywaer kuHematuka? Kakyio Moaens peasbHOTO Tela HCIOIb3yeT
kunematuka? Ilonstue nBwxkeHus. lloHATHe cucTeMbl OTcuera. YpaBHEHHE
IBUXKEHHS. TpaeKTopus, MyTh, IepEMEIICHHUE.

2. 3aoanue ons nposepku yposus «3HATh» — 0 unu 1 6ann
[Tapux maccoit m = 1,7-10° kr muamerpoM D = 3 MM OblT MOMEIIEH B
IJMUEPUH M Hadajd JABW)KEHHE Oe3 HaudalabHOW cKopocTd. JluHamuueckas
BSI3KOCTb IJIMIIEpUHA B ycloBusX 3aaauu 1 = 1 Ila-c, mioTtHOCTH ruepuna p, =
1260 xr/m°. Yepes HEKOTOPOE BPEMs ABIKCHHE MIAPUKA CTANO0 PABHOMEPHBIM.
Kyna nBwxercs mapuk — BBepx winM BHH3? OOOCHOBaTh OTBET HAa OCHOBE
BTOPOTO 3aKoHa HproToHa.

3. 3aoanue ons nposepxu yposus « VYMETb» — 0 unu 1 6ann:
Ha 670k, nmpeacTaBnstonuii  cobold  0JTHOPOIHBIM
CIUIOIIIHOM JMCK Maccoi m = 1 Kr, HaMoTaHa ‘
HeBecoMas HepacTshKuMast HUTh. K KOHITy HUTH
MpUKpeIUIeH rpy3 Mmaccord m; = 200 r. Halitu
yckopenue rpy3a. Cunamu TpeHus npeHeopeusb. (2
Oaia)

m,

Kpurepuu uTOroBou OLleHKHU 32 3a4€T:
«3aymeno» - Py cymme 0aIoB 2 i 3;
«He 3aumeno» - npu cymme 6amioB 0, unu 1.

CocraButensb: K.¢.-M.H., TOLEHT Kadeapbl 0011eit hu3uku N. B.Kpusenko

3aBenytomuii kadeapoit: oomieit hpusuku: A.B. TBapaoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpagsnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopymoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cewmectp 1

3AJJAHHUE JJA JONOJHUTEJIBHOI'O IPOMEXKYTOYHOI'O
KOHTPOJIBHOI'O UCIIBITAHUS Ne2
1. Bonpoc ons nposepxu ypoeus « 3HATb» — 0 unu 1 6ann:
KoncepBatuBHble U  HekoHcepBaTuBHble cuibl. Ilome cun.  PaGora
KOHcepBaTuBHbIX cuil. [loTeHuumanbHas sHeprus. CBs3b KOHCEPBATUBHOW CHUJIbI
Y MIOTEHIUAJIbHOW SHEPTHUH.
2. 3aoanue ons nposepku yposus «3HATh» — 0 unu 1 6ann
Kaxkue rpaduku, n3o0pakeHHbIC Ha pUCYHKaX, MPEJICTABIISIIOT COOOM a)
M30XOpHBIN npolecc; 0) n300apHBIi MpoIECcC; B) U30TEPMHUUECKUI npouecc?
VYka3ath Bce MpaBWIbHBIE BAPUAHTHI.

P 3

3. 3aoanue ons nposepxu yposus « VYMETHb» — 0 unu 1 6ann:
[Togbem Ha BBICOTY 4 KM COIPOBOKIAETCS MaJeHuEM aTMOCHEPHOTO JIaBIICHUS
Ha 19%. Ha ckoibKO MpOILIEHTOB MaJaeT JaBJICHUE MPU NOAbEME HA 8 KM?

Kpurepuu uTOroBou OLleHKHU 32 3a4€T:
«3aymeno» - Py cymme OaIIoB 2 uiu 3;
«He 3aumeHo» - ipu cymme 6amioB 0, unu 1.

CocraButensb: K.¢.-M.H., IOLEHT Kadeapbl 0011ei Gpusnku N. B.Kpusenko

3aBenytrouii kadenpoit: ooment hpu3uKu: A.B. TBapnoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 1

3AJAHME JJIA AOMMOJHUTEJBHOI'O ITPOMEXYTOYHOI'O
KOHTPOJIBHOTI'O UCIIBITAHUS Ne3
1. Bonpoc ons nposepxu ypoeus « 3HATb» — 0 unu 1 6ann:
[lonsiTue wHTerpanma JBWKEHUA. VIHTerpambl JBWKEHHWS B MEXaHUKE.
Kunetnueckas sneprusi. Pabora. PaboTa paBHOACHCTBYIOIMIEH CHII.
2. 3aoanue ons nposepku yposus «3HATh» — 0 unu 1 6ann

Kak u Bo ckouibko pa3 orinudarores y renust (He) m ammmaka (NHg)

Cyyn(He)
a) yJIeJIbHbIC TCIUIOEMKOCTH B H30XOPHOM ITPOLIECCe

?
Cy y,q(NH3) .

0) mokazarenu aauadaTsI?

3. 3aoanue ons nposepxu yposus « VMETb» — 0 unu 1 6ann:
CrionrHoOM UUIAMHIP MAaccol 4 KT KaTUTCs 6€3 CKOJIbKEHHS 10 TOPU3OHTAIbHON
miockoctd. CkoOpocTh OCH IWIMHApa paBHa 1 wm/c. OnpenenuTh MOJHYIO
KHMHETHUUYECKYIO SHEPTUI0 HUITUHAPA.

Kpurepuu uTOroBoM OLIEHKHU 32 3a4€T:
«3aymeno» - IPU CyMMe OaJIOB 2 Wi 3;
«He 3aumeno» - npu cymme 6amioB 0, unu 1.

CocraButensb: K.¢.-M.H., I0LEHT Kadeapbl 0011ei husnku N. B.Kpusenko

3aBenytrouii kadenpoit: ooment hpu3uKu: A.B. TBapnoBckuit




denepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE

BbICIIIET0 00pa30BaHUs
«TBepckoil rocyiapcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHonornueckrue MalvHbl U

obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoI0rnYecKrue MalliHbl 1 000pyA0BaHUE IS

pa3paboTKu TOPPSIHBIX MECTOPOKIACHUN
Kadenpa «O6mas dbuszukay

JuncuumuimHa «Pu3ukay

Cewmectp 1

3AJAHME JJISA AOIMOJIHUTEJIBHOI'O ITPOMEKYTOYHOI'O

KOHTPOJIBHOI'O UCIIBITAHUSA Ned

1. Bonpoc ons nposepxu ypoeus « 3HATb» — 0 unu 1 6ann:
OTKpBITBIE W W30JMPOBAHHBIE CHUCTEMBI B MEXaHWKE. 3aKOH COXPaHEHUs
uMmnyisca. I3MeHeHne UMITyJIbca OTKPBITOW CHCTEMBI. AOCOIIOTHO YIPYTHUN H

abCOJIIOTHO HEYNPYTU yaap.

0 Fiv)t

C MOJISIPHOM Maccoit
M;? OtBeT 000CHOBATE.

¥4

Yo

2. 3aoanue ons nposepxu yposus « 3SHAThy —
unu 1 6ann

Ha PUCYHKE U300paKEeHbI KpUBBIE
pacmpeneneHuss MOJIEKYJ JBYX Pa3HBbIX Ta3oB
no MoaymsaMm ckopocteit. 3mech F(V) —
GYHKIUS ~ pachpeieieHUus]  MOJIEKYJI 10
MOAYJISIM CKopocTeil. BepHo 1 n300pakeHsI
9T KpUBBIE, €CIH TEMIIEpaTypbl Ta30B
OJIMHAKOBBI, a KpUBasi | COOTBETCTBYET rasy

M3, kpuBas 2 - razy ¢ MOJIApHOUN Maccoil M,, rae M, <

3. 3aoanue ons nposepku ypoeus « VMETbY — 0 unu 1 6ann:
[ITapuk 1 MUHT-TIOHTa POHSIIOT ¢ BBICOTHI h; =80 cm. B HmkHel Touke
TPAEKTOPUH IO HEMY YIApsIOT PAKETKOM CHHU3Y BBEpPX, MOCIE YEro IIapuK
nojyietaeT Ha BbIcOTy (hy) B 4 pasza Oosbliyro mnepBoHaydanbHOW. Haiitu
CKOPOCTb PaKETKH B MOMEHT yJiapa, cuuTas yjiap adcoyifoTHO ynpyruM. Macca
[IIapUKa MHOTO MEHBIIIE MacChl PAKETKH.

Kpurepuu uTOroBou OLeHKHU 32 3a4€T:
«3aumeHo» - IPU CyMMe 0ayioB 2 uiu 3;

«He 3aumeno» - npu cymme 6amioB 0, unu 1.

CocraBurensb: K.¢.-M.H., AOLEHT Kadeapbl oO1el Gu3nku

3aBenytrouii kadenpoit: ooment hpu3uKu:

N. B.KpuBenko

A.B. TBapaoBckuii




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpagsnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopymoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cewmectp 1

3AJJAHHUE JJA JONOJHUTEJIBHOI'O IPOMEXKYTOYHOI'O
KOHTPOJIBHOI'O UCIHIBITAHUS Ne5
1. Bonpoc ons nposepxu ypoeus « 3HATb» — 0 unu 1 6ann:
[TonsiTue aOcoyIOTHO TBEpAOro Teia. Buabl IBHXKEHHUS aOCOIIOTHO TBEPIOTO
Tena. OCHOBHbIE XapAaKTEPUCTUKU KUHEMATHUKH BpAIATEIbHOTO JBHKEHHUS. (2
Oaa)
2. 3aoanue ons nposepku yposus «3HATh» — 0 unu 1 6ann
Marepuanbsbie TOUkH 1, 2, 3 nBrKyTcsa B1oJb ocu OX corinacHo 3aKOHaM:
x; =5t3 — 4t +5,M; x, = 5t + 4t + 5; x3 = 15t + 5. Kakoe u3 Ten nmeer
HauOOJIBIIYIO IO MOJYJIIO CKOPOCTh B MOMEHT BpeMeHu t= 1 ¢?
3. 3aoanue ons nposepxu yposus « VMETb» — 0 unu 1 6ann:
K 10 monssm Bomopona nmonasenu 10 x/[x Tenna B uzobapHoM nporuecce. Halitu
paboTy, COBEPUICHHYIO 3THM ra3oM, €CJIH U3BECTHO, UTO CPEAHSAS KBaJpaTHUHAs
CKOPOCTh €r0 MOJIEKYJ, HauajbHOE 3HaueHHe KOTOpou cocrtaBisuio 2200 m/c,
yBeJIrymiIach mpu 3tom Ha 100 m/c.

Kpurepuu uTOroBou OLIEHKHU 32 3a4€T:
«3aymeno» - IpU cymme O0aIIoB 2 Ui 3;
«He 3aumeno» - npu cymme 6amos 0, unu 1.

CocraButens: K.¢.-M.H., IOLEHT Kadeapbl 0011ei Gpu3nku N. B.Kpusenko

3aBenytrouii kadenpoit: ooment hpu3uKu: A.B. TBapaoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Puzukay

Cewmectp 1

3AJAHME JJIA AOIMOJIHUTEJIBHOI'O ITPOMEKYTOYHOI'O
KOHTPOJIBHOI'O UCIIBITAHUS Ne6

1. Bonpoc ons nposepxu ypoeus « 3HATb» — 0 unu 1 6ann:

Konebartenbubiii mponecc. Buapsl konebanmii. ['apMoHMueckune KoyieOaHUs.

HuddepennnanbHoe ypaBHEHHE CBOOOIHBIX HE3aTYXAIOIINX KOJIeOaHHA.
2. 3aoanue ons nposepku yposus «3HATh» — 0 unu 1 6ann

[Iate MoJiel omHOrO WM TOTO e raza HarpeaioT Ha 1 K mpu mocTrossHHOM
JABJICHUM W TPU TMOCTOSSHHOM oObeme. OOBSICHUTE, B KaKOM IpOIecce M Ha

CKOJIbKO Ha Harp€BaHue ra3a OBLIIO 3aTpavycHO OoJbIIIee KOJIMYECTBO TEIIA.

3. 3aoanue ona nposepku yposus « YMETby» — 0 unu 1

oann:

Bpamaronuiicss auck Maccoid m = 3 Kr ¥ paguycom R =
0.2 M ocraHaBnuBaeTcs Ion aeucreueM cuibl F = 2 H,
MPUJIOKECHHOM, KaK NTOKA3aHO HA PUCYHKE U JICXKAILEH B
IUIOCKOCTH  JAucka. HaWthm  BenuumHy  yriIoBOTO

yCKopeHus aucka. Kak mpu 3ToM HampasiieHbl BEKTOPbI
YIJIOBOM CKOPOCTH M YrioBoro yckopenus? IlokaszaTe

HaIIpaBJICHUEC 3THUX BEKTOPOB HA YCPTCIKC.

Kpurepuu utoroBoii oneHku 3a 3aver:
«3aumeHo» - IPU CyMMe OaJIIOB 2 WiH 3;
«He 3aumeno» - npu cymme 6amioB 0, numu 1.

CocraBurens: K.¢.-M.H., IOIEHT Kadeapbl o0mel hru3nuKu N. B.KpuBenko

3aBenytrouii kadenpoit: ooment hpu3uKu: A.B. TBapnoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Puzukay

Cewmectp 1

3AJAHME JJI JOMMOJHUTEJBHOI'O ITPOMEXYTOYHOI'O
KOHTPOJIBHOI'O UCIIBITAHUS Ne/

1. Bonpoc ons nposepxu ypoeus « 3HATb» — 0 unu 1 6ann:

Ousnuecknii  MasATHUK. 3aryxawpommue Konebanus. Juddepenmnuanpaoe
ypaBHEHHUE 3aTyXaloluX KojJeOaHui.

2. 3aoanue ons nposepku yposus «3HATh» — 0 unu 1 6ann
f(v)4 Ha pucynke mpexacraBieH rpaduk ¢GyHKUIUU
pacmpesieieHusT MOJIEKYJ HJCaJIbHOTO Tas3a 110
MOJYJISIM CKopocTel (pacmpenenenue Makcsesa).
3nech f(v) — GpyHKIMS pacmpeacsieHus: MOJIEKYN IO

P R p———

¢ MOJYJISIM CKOPOCTEM. BriOepure nBa BepHBIX

lj YTBEPKICHUS I 3TON 3aBUCUMOCTH:

H = s 1) ¢ pocroM TeMmmepaTypbl IUIOIIAAb IOJ]
k- rpaMKoM 3TOM (PyHKIMHU PACTET;

2) ¢ pOCTOM TeMIepaTypbl MAKCHMYM KPUBOM CMEIIAETCs BIPABO;
3) ¢ pocToM TeMmepaTyphl BEIMYHHA MAKCUMyMa PacTeT.
4) mnomane TOJ KPHBOH, oOrpaHuueHHOW Tpadukom ¢GyHkmu f(v), He
MEHSIETCS C U3MEHEHHEM TEMIIEPaTyphl  paBHA €IUHUIIE;
5) momank, ykazaHHas Ha PUCYHKE IITPUXOBKOH, YMUCICHHO paBHA CIIMHUIIC.
3. 3aoanue ons nposepku yposus « VMETh» — 0 unu 1 6ann:
Teno newxercs Bronb ocu OX. Ha tenmo nmeiictByer cuna Fy = 4x + x?, H.
Haiitu paboty 3T0# criibl Ha ydacTke 0 <x <3, M.

Kpurepuu uTOroBou OLleHKHU 32 3a4eT:
«3aumeHo» - IPU CyMMe 0ajioB 2 uiu 3;
«He 3aumeno» - Tipu cymme 6asmioB 0, unu 1.

CocraButensb: K.¢.-M.H., I0LEHT Kadeapbl 0011ei hu3uku N. B.Kpusenko

3aBenytrouii kadenpoit: ooment hpu3uKu: A.B. TBapnoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Pu3ukay

Cewmectp 1

3AJAHME JJIA AOMMOJHUTEJBHOI'O ITPOMEXYTOYHOI'O
KOHTPOJIBHOTI'O UCIIBITAHUS Ne8
1. Bonpoc ons nposepxu ypoeus « 3HATb» — 0 unu 1 6ann:
Boinyxxnennsie koneOanus. SIBjaeHue peoHaHca.
2. 3aoanue ons nposepku yposus «3HATh» — 0 unu 1 6ann

Mouiekynbl yapsitoTcsi 0 IJIOCKYI0 CTeHKy. [Ipu kakoMm HampaBieHUU BEKTOpa
CKOPOCTH MOJIEKYJIbI 10 OTHOLLIEHUIO K CTEHKE U3MEHEHHE UMITYJIbCa MOJIEKYJIbI
B pe3yJsibTaTe abCOIIOTHO YIIPYroro yaapa o CTeHKy OyaeT HanboabmuM? OTBeT

000CHOBATb.
3. 3aoanue ons nposepku yposus « VMETHb» — 0 unu 1 6ann:

Jluck maccoit m u paagnycoM R BpaiaeTcsi ¢ MOCTOSSHHOW YIJIOBOM CKOPOCTBIO
OTHOCUTEJILHO BEPTUKATHHOW OCH, TMEPHEHIUKYISIPHOU TJIOCKOCTH JUCKA W
MPOXOJISIIe 4Yepe3 ero meHtp macc. Ha kpaill gucka caguTcs Myxa, Macca
kotopoi cocraBisier 10% ot maccel aucka. Pamuyc nucka MHOTO Oosibiie

pasmepa myxu. Bo CKOIBKO pa3 yMEHBIIUTCS YTI0Bas CKOPOCTh IUCKa?

Kpurepuu utoroBoii oneHKu 3a 3aver:
«3aumeHo» - IPU CyMMe O0aJIIOB 2 WiH 3;
«He 3aumeno» - npu cymme 6amioB 0, umu 1.

CocraBurens: K.¢.-M.H., IOLEHT Kadeapbl o0men hru3nuku . B.KpuBenko

3aBenytrouii kadenpoit: ooment hpu3uKu: A.B. TBapnoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Puzukay

Cewmectp 1

3AJAHME JJIA AOIMOJHUTEJBHOI'O ITPOMEKYTOYHOI'O
KOHTPOJIBHOI'O UCIHIBITAHUS Ne9

1. Bonpoc ons nposepxu ypoeus « 3HATb» — 0 unu 1 6ann:
CnoxxeHue KojieOaHuil.
2. 3aoanue ons nposepku yposus «3HATh» — 0 unu 1 6ann

P‘ Ha P-V jgmarpamme m3zo0paxeH HMUKIXYECKHI MPoIecc
ujeanbHOro rasza. BpiOparb BapuaHT NPaBUIBLHOTO
3 . B OTBETA.
I 1 a) "Ha ywyactke BC »suTpomnms nonmxkaercs, Ha CD -
5 i TOBBIIIAETCS,
— 06) Ha yuactke DA »sHTpomms moBbimaetcsi, Ha AB -
TTOHMKAETCS;

B) Ha yuacTke DA sHTponus noBeimaercs, Ha AB — Takye noBbIIaeTcs;
r) Ha yuactke BC suTponus nosbimaercs, Ha CD — noHMXaeTcs.
3. 3aoanue ons nposepku yposus « VMETHby — 0 unu 1 6ann:
ITox nmeiicTBUEM MOCTOSTHHOM CHUJIBI F =98 H TEJIO JBUXKETCA
MPSMOJMHEMHO TaK, YTO 3aBUCUMOCTb MPOUEHHOIO TEJIOM ITYTH S OT BPEMEHHU
t onuceIBaeTcs ypaBHeHHEM: s = Bt + Ct’, m. Haiitn Maccy Teja, €Ciu
nocrosirtas C = 1 m/c’.

Kpurepuu uTOroBou OLIEHKHU 32 3a4€T:
«3aymeHno» - IpU CymMme 0asIoB 2 uiu 3;
«He 3aumeno» - npu cymme 6amioB 0, unu 1.

CocraButensb: K.¢.-M.H., TOLEHT Kadeapbl 0011ei Gu3nku N. B.Kpusenko

3aBenytrouii kadenpoit: ooment hpu3uKu: A.B. TBapnoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hamnpasnenue noarorosku 6akanaspos 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKIACHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cewmectp 1

3AJAHME JJISA AOITOJIHUTEJIBHOI'O ITPOMEKYTOYHOI'O
KOHTPOJIBHOI'O UCIHIBITAHUS Nel0

1. Bonpoc ons nposepxu ypoeus « 3HATb» — 0 unu 1 6ann:
BonnoBo#t mpouecc. YcioBuS BO3HUKHOBEHUS U MEXaHU3M OOpa30BaHUS
BOJIHBI. CKOpPOCTH BOJIHBI. OT 4ero 3aBUCUT CKOPOCTh BOJHBI? J[711HA BOJIHBI.

2. 3aoanue ons nposepku yposus «3HATh» — 0 unu 1 6ann
[Ty3bipex Bo3nyxa nuamerpoM | MM BemibiBaeT B Boje. [IpeneOperas
IUIOTHOCTBIO BO3AyXa IO CPaBHEHHWIO C TUIOTHOCTBIO BOJBI, a TaKKe
U3MEHEHHEM o00beMa TMy3bIpbKa, HAWTH YCTaHOBUBIIYIOCS CKOPOCTh €T0
nerkenus. Koadduiment Bsa3koct Bonbl npuHaTh paBHbiM 0,001 ITa-c.

3. 3aoanue ons nposepxu yposus « VYMETb» — 0 unu 1 6ann:
JlaHbI ypaBHEHUS ABUKECHUS MATEPUAIIBHON TOUKH

x=6t,m; y=10- 8t%, m.

Haiit TanreHuuagbHOE, HOPMAJIbHOE U MOJHOE YCKOPEHHUS TOYKA B MOMEHT
BpeMeHu t = 1c.

Kpurepuu uTOroBou OLIEHKHU 32 3a4€T:
«3aymerno» - Ipu CymMme 0aIoB 2 uiu 3;
«He 3aumeHo» - pu cymme 6amioB 0, unu 1.

CocraButensb: K.¢.-M.H., I0LEHT Kadeapbl 0011 Gu3nku N. B.Kpusenko

3aBenytrouii kadenpoit: ooment hpu3uKu: A.B. TBapnoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Puzukay

Cewmectp 1

3AJAHME JJIA AOIMOJIHUTEJIBHOI'O ITPOMEKYTOYHOI'O
KOHTPOJIBHOT'O UCIHIBITAHUSA Nell

1. Bonpoc ons nposepxu ypoeus « 3HATb» — 0 unu 1 6ann:
VYpasuenue Oeryiueii BonHbl. @oTorpadus BoiaHbl. IHTEHCUBHOCTH BOJIHBI.
2. 3aoanue ons nposepku yposus «3HATh» — 0 unu 1 6ann
I |

B/ Ha pucynke wu300paskeHbl TpH OJMHAKOBBIX

U3 MPUBEICHHOI0 HUXKE CITUCKA!
1) Kwunernyeckas dSHeprus  IWIMHApA
MaKCHUMaJlbHa;

a I 61

CILJIOLIHBIX LUJIUHAPA, BpalIaOLUXCs
OTHOCHUTEJIBHO M300paKEHHBIM ITYHKTUPOM OCEH 1o
4acOBOM  CTpEJIKE €  OJMHAKOBOM  YIJIOBOM
CKOpOCThI0. BbeIOepuTe N1Ba BEpHBIX YTBEPkKACHUS

2) MomenT uHepuuu IuHApa (a) |, BO CTONBKO XK€ pa3 MPEBHIIIACT MOMEHT HHEPIMH

urHpa (B) |y, Bo ckonbko |, Gomnbie lg;

3) CnpaBeasivBoO Cieayrolnee OTHOIEHHE MOMEHTOB HHEPIIUN ITUITUHIPOB:
Iq Iq .
=3,==2;

Is Tl

4) Tlon nmeWicTBMEM OJIMHAKOBOTO IS BCEX IFJIMHIPOB TOPMO3SIIETO MOMEHTA CHJI JIOJIBIIE

BCEX BpAIIAThCsI 0 OCTAHOBKU OyIeT MIHHID (a).

5) Jlns yBenmuyeHUs YrJIOBOM CKOPOCTH B JBa pa3za 3a OJWHAKOBOE BPEMs MaKCHUMasbHas

MOIIHOCTBh BHCIIHUX CHUJI AOJIXKHA OBITD Y BHCIIHHUX CUJI, I[eﬁCTBYIOHle Ha OUJIUHAP 0.

3. 3aoanue ons nposepku ypoeus « VMETHby — 0 unu 1 6ann:

[Ipu aauabaTthyeckoM pacHIMpeHUd |KUJIOMOJIA HIealbHOrO ras3a Obuia
coBepiieHa pabora A = 207,75 k. Temneparypa raza uaMeHuIacCh Ipu 3TOM
Ha 10 K. Halitu 4mcio aToMOB B MOJIEKYJIE€ Ta3a, CUUTasl CBSI3M aTOMOB B

MOJICKYJIC JKCCTKUMMU.

Kpurepuu uTOroBoi OLIEHKHU 32 3a4€T:
«3aumeno» - IpU CyMMe OayjioB 2 uiu 3;
«He 3aymeno» - Tipu cymme 6asios 0, unu 1.

CocraButensb: K.¢.-M.H., JOLEHT Kadeapbl 0011ei Gu3nku N. B.Kpusenko

3aBenytromuid kadenpoit: ooent hpu3zuKu: A.B. TBapnoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hampasnenue noarotoBku 6axkanaBpos 1
obopynoBaHue

5.03.02 TexHOMOrMYECKHUE MAILIUHEI U

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS

pa3paboTKu TOPPSIHBIX MECTOPOKICHUN
Kadenpa «O6mas dbuzukay
Juncuuruimaa «Puzukay

Cewmectp 1

3AJAHME JJIA AOIMOJIHUTEJIBHOI'O ITPOMEKYTOYHOI'O
KOHTPOJIBHOI'O UCIHIBITAHUS Nel2

1. Bonpoc ons nposepxu ypoeus « 3HATb» — 0 unu 1 6ann:
HuTepdepenmus BoaH. CTosiuasi BOJHBI KaK YaCTHBIN ciy4yail HHTEphEpEeHIINH.
2. 3aoanue ons nposepku yposus «3HATh» — 0 unu 1 6ann

r

MarepuanbHas TOYKa JIBIDKETCS 1o
M300paKEHHOW Ha PUCYHKE TPACKTOPUH C
TOCTOSIHHOM o BEJIMUMHE JIMHEWUHOU
CKOPOCTBIO V. B Kakol U3 yKa3aHHBIX Ha
PUCYHKE TOYEK MAKCUMAJIBHYI) BEIUYUHY
UMEeT: a) YIJIOBOE YCKOpeHue; 0) yrioBas
CKOPOCTb; B) YCKOpEHHE?

3. 3aoanue ons nposepku yposus « YMETb» — 0 unu 1 6ann:
WneanpHbIil ra3 H30TEPMHUUECKH pacmupuics ot oobema Vi =11 10 V, =2
1. Jlanee ra3 uzoOapuuecku cxxumaics 10 oobema Vi. M300pa3uTh mporecchl,

MPOUCXOSIINE C Ta30M Ha Ipa
paboTa pacHIMpeHus OoJIbIIe

¢uke B xoopaunarax "P - V". Bo ckonbko pa3
MOIyJsl paboThl CXKaTHs, €CIU HadalbHas

TeMrepaTypa B 2 pa3za 00JbIlIe KOHSUHOMN?

Kpurepuu uTOroBoM OLIEHKHU 32 3a4€T:

«3aymeno» - Ipu Cymme 0aioB 2 uiu 3;

«He 3aumeHo» - ipu cymme 6aoB 0, ui

ul.

CocraButensb: K.¢.-M.H., TIOLEHT Kadeapbl 0011eit hpu3nuku N. B.Kpusenko

3aBenytomuii kadenpoit: oomient hpuzuku

: A.B. TBapaoBckuii




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U

obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPDAHBIX MECTOPOXKICHUN
Kadenpa «O6mas dbuzukay

Juncuuruimaa «Puzukay

Cewmectp 1

3AJAHME JJIA AOIMOJIHUTEJIBHOI'O ITPOMEKYTOYHOI'O
KOHTPOJIBHOI'O UCIHIBITAHUS Nel3

1. Bonpoc ons nposepxu ypoeus « 3HATb» — 0 unu 1 6ann:
MonekynsapHas Gu3nka U TEPMOJMHAMHUKA — UX TPEIMET U3YyUEHUS WU METOIbI
uccienoBanms. Macca u pasmep Mosekyd. CocTosHUE TepMOJAMHAMUYECKON
cucTeMsl, poriecc. KBazucranmoHnapHbIii (paBHOBECHBIN ) MpoIiecC.

2. 3aoanue ons nposepku yposus «3HATh» — 0 unu 1 6ann

tWp(x)

X

X7 X2

X3 X4

3
*

MarepuanpHasi TOYkKa (YacTWId) HAXOIUTCS B
MoJie KOHCEpPBAaTUBHBIX cuJ. Ha pucyHke
n3o0pakeHa TOTEHIMANbHAsE KpuBas (rpaduk
3aBHCHMOCTH TOTeHIHanbHOU 3Heprun Wp(X) ot
KOOpJIUHATBl X YacTULIBI, KOTOpask MOXET
JBUTATBCS TOJNBKO BAONb X). llomHas »Heprus
MarepuanbHOi Toukn W. BriOepute nBa BEpHBIX
YTBEPKACHHUS U3 TISITH:

1) Yactuma HE MOXET HAXOIUTHCA B 00JacTH
X <x < X3,

2) Yactuma He MOKET HAaXOJUTHCS B 00MacTu X1 < X < Xp;
3) PaBHOnelCTBYOIIAs CUIl, AEUCTBYIOLIMX HA YacCTHILy, paBHA HYJIO B TOUYKE C KOOPAMHATON

X3,

4) Kuneruueckasi 3HEprusi YaCTUIIbl MAKCUMaJIbHA B TOUKaX C KOOPAMHATAMHU Xp U X4;
5) [NoTeHmmanpHass SHEPTHUSI YACTUIIBI MAKCUMAJIbHA B TOYKE C KOOPJIWHATOM X3.

3. 3aoanue ons nposepxu yposus « VMETb» — 0 unu 1 6ann:
MartepuanpHast Touka Maccoit 10 T IBMKETCS IO OKPY)KHOCTH paamyca 1,5 M 1o
3aKkoHy ¢ = 47 t, pax. HaifTi yIIoByIO CKOPOCTb, YIIIOBOE YCKOPEHHE TOUKH H
MOMEHT BHEILIHUX CHJI, ICMCTBYIOIIMX Ha Hee B KOHLE 18-ro odopora.

Kpurepuu uToroBoii OueHKu 3a 3ayer:
«3aumeHo» - IPU CyMMe 0ayioB 2 uiu 3;
«He 3aumeHo» - Ipu cyMMe O6aios 0, uim 1.

CocraButensb: K.¢.-M.H., T0LEHT Kadeapbl 0011ei hu3uku N. B.Kpusenko

3aBenytromuid kadenpoit: ooent hpu3zuKu:

A.B. TBapaoBckuii




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MaliviHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cewmectp 1

3AJAHME JJISA AOITOJIHUTEJIBHOI'O ITPOMEKYTOYHOI'O
KOHTPOJIBHOT'O UCIHIBITAHUSA Neld

1. Bonpoc ons nposepxu ypoeus « 3HATb» — 0 unu 1 6ann:
Pabora raza nag BHemHuMu cuiamu. Luknnyeckuit mponecc. Pabota rasza B
HUKIMYeckoM Tpoiecce. PaGora BHemHux cun Haj ra3oMm. llowsrtue
BHYTPEHHEW 3Heprud. llepBoe Hayamo TepMOJMHAMUKH.

2. 3aoanue ons nposepku yposus «3HATh» — 0 unu 1 6ann
[Tonplii TOHKOCTEHHBIN IUIMHAP paguycoM R, nmuHoi L w Maccoir m
BpalllaeTcsl OTHOCUTEIILHO OCH, COBIAJAIOINICH C obpasyrower nunuHapa. Kak
U3MEHUTCSI MOMEHT HWHEPUUHM [MWIMHApPA (YBEJIUYUTCS, YMEHBIIUTCS, HE
WU3MEHHUTCS) eCi 1) ero MmoJIOCTh 3aIllOJIHUTH BEIIECTBOM IIOTHOCTBIO O; 2)
MIEPEHECTH OCh BPAIICHHsI TApAJIJIEIbHO HA paccTosiHue R /2 110 HampaBJICHUIO K
OCH CUMMETPUHM LMIUHApPA; 3) TMEepEeHEeCTH OCh BpallleHHs MapajuiebHO Ha
paccrosiHue R /2 1o HanpaBiIeHUIO OT OCH CUMMETPUU HUITUHAPA.

3. 3aoanue ons nposepku ypoeus « VMETbY — 0 unu 1 6ann:
YpaBHEHUST JIBWXEHUS MaTepUaIbHOM TOYKM Maccod M=10 r uUMET BHUI:
X = 0,3cos(t),M, y = 0,4sin(t). Haiitu 1) ypaBHCHHE TPAacKTOPHUH TOYKH; 2)
CUITY, ICHCTBYIOIIYIO HA TOYKY B MOMEHT BpemeHH 1=0.

Kpurepuu uTOroBou OLeHKHU 32 3a4eT:
«3aymeno» - IPU CyMMe OaJIoB 2 Wi 3;
«He 3aumeHo» - ipu cymme 6amioB 0, unu 1.

CocraBurensb: K.¢.-M.H., JOLEHT Kadeapbl oOien hu3nku N. B.KpuBeHko

3aBenytromuid kadenpoit: ooent hpu3zuKu: A.B. TBapnoBckuit




denepanbHOE rocy1apCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUpPEXKIECHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Puzukay

Cewmectp 1

3AJAHME JJIA AOIMOJIHUTEJIBHOI'O ITPOMEKYTOYHOI'O
KOHTPOJIBHOT'O UCIHIBITAHUSA Nelb5

1. Bonpoc ons nposepxu ypoeus « 3HATb» — 0 unu 1 6ann:
OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETUICCKOW TEOPUH HJIeaIbHOTO ra3a.
2. 3aoanue ons nposepku yposus «3HATh» — 0 unu 1 6ann
Fv)p Ha PUCYHKE N300paKeHBI KPHUBBIC
1 pacmpeeNieHrss MOJIKYJT HJeaTbHOTO Ta3a 1o
MoayssiM ckopocteid. 3aech F(V) — dyHKIumsa
pacmpeneneHdss  MOJIGKYJd 1O  MOIYJIsM

2 ckopocTei. BepHo u  H300pakeHBI ITH
KpUBBIE, €CJIU KpHBas 1 cooTBercTBYET
Py
Vi v, Temneparype [ , KpuBas 2 — Temreparype 1,

rae T1 < T,? OTBeT 000CHOBATS.
3. 3aoanue ons nposepxu yposus « VYMETb» — 0 unu 1 6ann:
Temo maccoit M; = 2 Kr' JABMXKETCA CO CKOPOCThIO 2 M/c Bmoib ocu OX u
CTaJIKUBAETCS C TEJIIOM Maccod M, = | Kr, JBIWKYIIMMCS HABCTPEUy €My CO
ckopocthio 6 m/c. Ilocne ynapa mpoekuuu ckopocteir Ha ocb OX paBHBI
COOTBETCTBEHHO V'1x = -3 M/c, V'px = 4 M/c. SIBnseTcst i ynap Tesi abCoI0THO
yopyrum?

Kpurepuu uTOroBoM OLIEHKHU 32 3a4€T:
«3aymeno» - IpU CymMMme 0aIoB 2 ui 3;
«He 3aumeno» - npu cymme 6amioB 0, umu 1.

CocraButens: K.¢.-M.H., TOLEHT Kadeapbl 0011ei hu3uku N. B.Kpusenko

3aBenytrouii kadenpoit: ooment hpu3uKu: A.B. TBapnoBckuit




denepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE

BBICIIIET0 00pa30BaHUs

«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U

obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Puzukay

Cewmectp 1

3AJAHME JJIA AOIMOJIHUTEJIBHOI'O ITPOMEKYTOYHOI'O
KOHTPOJIBHOI'O UCIHIBITAHUS Nel6

1. Bonpoc ons nposepxu ypoeus « 3HATb» — 0 unu 1 6ann:
Yucno creneneit cBo00abI MoJieKyibl. [loTeHIManbHas KpuBas B3auMOICHCTBUS
MOJIEKYJT peasibHOrO ra3za. Cpeausis JyiiHa CBOOOAHOrO Mpodera MoJIeKyJI.

2. 3aoanue ons nposepku yposus «3HATh» — 0 unu 1 6ann

=n

Ha pucynke uzobpaxensl Qororpadhun crosuen
BOJIHBI B MOMEHTBI BpPEMEHM t; U tp. 31ech X —
KOOPJMHAThI YaCTUIl CPEbI, JICKAIMX HA OCH X B
MOJIOKEHUM  paBHOBecus; ( — OTKIOHEHHUE
YacTULIBl CpPEeAbl OT TMOJOXEHUS PaBHOBECHS.
MO>KHO 71 OJTHO3HAYHO YTBEPKAATh, UTO (Ja/HET)
1) B MOMeHT BpeMeHH t; MyYHOCTH MAaKCUMAaJIbHO
OTKJIOHCHBI OT TIOJOXKEHHUS paBHOBECHS; 2)
Yactuubl A u C — My4HOCTH; 3) Yactuier O,

B, D — y31bpl crosiueil BoyiHbI; 4) Bce wacTulbl cpeibl, JeKallhue MEXIY
toukamu O u B xonebmoTcst B oHO# dase.
3. 3aoanue ons nposepku ypoeus « VMETHbY — 0 unu 1 6ann:
CKopocTh MPSAMOJUHEHHO JBIKYIIETOCs MO TJIOCKOCTU OpycKa MEHSETCS CO
BPEMEHEM COIIIACHO 3aKoHy: Vy(t) = t? + 4t, m/c. Macca 6pycka pasra 100 T.
Onpenenuts CUIy TATH, MPUIOKEHHYIO K OpYCKY TOPHM30HTaJIbHO B MOMEHT

BpeMeHu t

1 ¢, eciiu u3BecTHO, 4YTO KOA(DPUIMEHT TpeHHs Opycka o
mI0cKoCcTh cocrasiseT 0.1.

Kpurepuu uTOroBoi OLIEHKHU 32 3a4€T:
«3aumeno» - IPU CyMMe 0ayioB 2 uiu 3;
«He 3aumeno» - npu cymme 6amioB 0, unu 1.

CocraButensb: K.¢.-M.H., I0LEHT Kadeapbl 0011ei Gu3nku N. B.Kpusenko

3aBenytrouii kadenpoit: ooment hpu3uKu: A.B. TBapnoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cewmectp 1

3AJAHME JJISA AOITOJIHUTEJIBHOI'O ITPOMEKYTOYHOI'O
KOHTPOJIBHOT'O UCIHIBITAHUSA Nel/

1. Bonpoc ons nposepxu ypoeus « 3HATb» — 0 unu 1 6ann:
HeobOpatumocts TepMoauHaMuyeckux mporieccoB. Beunwni asuratens | u I
pozna. DHTponusl.

2. 3aoanue ons nposepku yposus «3HATh» — 0 unu 1 6ann
l'aser O, - xwucnopon, He - remuit, CO,; — yIJI€KUCIbIA Ta3 B3AThl IpPHU
OJIMHAKOBOM Temmeparype. /s Kakoro u3 rasoB a) cpefHsisi KBaJpaTuyHas
CKOPOCTh MOJIEKYJ MakCMMajbHa; ©O) TMOJdHAs KUHETHYeCKas JHeprus
MaKCUMaJlbHa; B) MOKa3aTelb ainadaThl MUHUMAJIEH.

3. 3aoanue ons nposepxu yposus « VMETb» — 0 unu 1 6ann:
Ecnu x npyxune noasecuts rpy3 maccoil 100 r, To oHa pactsHercs Ha 1 cm.
Jlnuaa HepacTsaHyToU npyxkuHbl coctaBiseT 10 cm. Kakyro paboty coBepiaer
BHEIIIHASI CUJIa, €CTTU B pe3yibTaTe €€ JCHCTBUS JJIMHA NPYKUHBI CTAHOBUTCS
paBHO# 15 cm?

Kpurepuu utoroBoii oneHku 3a 3aver:
«3aymeno» - Py cymme O0aIIoB 2 Wiu 3;
«He 3aumeno» - npu cymme 6amioB 0, umu 1.

CocraBurens: K.¢.-M.H., JOIEHT Kadeapbl oOmel hru3nku . B.KpuBenko

3aBenytrouii kadenpoit: ooment hpu3uKu: A.B. TBapnoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Puzukay

Cewmectp 1

3AJAHME JJIA AOIMOJIHUTEJIBHOI'O ITPOMEKYTOYHOI'O
KOHTPOJIBHOI'O UCIIBITAHUS Nel18

1. Bonpoc ons nposepxu ypoeus « 3HATb» — 0 unu 1 6ann:

OTKpBITBIE M 3aKpbITBIE TEPMOJMHAMHYECKHE cHUCTeMbl. BTopoe Hayano

TEPMOJMHAMHUKH. VI3MEHEHHE SHTPOITUH B PA3ITUYHBIX U30IPOIIECCax.
2. 3aoanue ons nposepku yposus «3HATh» — 0 unu 1 6ann

Pl ujeanpHOro rasa. BelOpaTe 2 BapuaHTa NpaBUIBHOIO
3 OTBETA U3 IISATH.

B B 1 )I3MeHeHre BHYTpPEHHEH SHEPIruM rasa 3a LUKJI PaBHO
1 D“ '( HYIIIO;

2)Pabora ra3a 3a UKJI paBHA HYJIIO;

'Y
Ld

1 2 3 vV

orpaHu4eHHou 3amkuyTou purypoii ABCD;
4) Ha yuactke BC ra3 pacmupsiercs;
5) Ha yugactke CD paboTta ra3a moyiokuTelbHa.
3. 3aoanue ons nposepku ypoeus « VMETb» — 0 unu 1 6ann:

Ha P-V aumarpamme m3o00pakeH LMKIMYECKHI IpoLecc

3) PabGorta rasa 3a UK YHCIEHHO paBHA IUIOUIA/IH,

CKopoCTh MPSIMOJMHEHHO IBHKYIICHCS MaTepHATbLHON TOYKH MEHSETCS CO
_ 2 N
BPEMECHEM COTJIaCHO 3aKOHY: Vi(t) = 5t° + 4t, m/c. Haiitu 3akon nprokenus X(t),

€CJIM U3BECTHO, YTO B Ha4aJIbHbI MOMEHT BpeMeHH X(0) = 0.5 m.

Kpurepuu uTOroBoi OLICHKHU 32 3a4€T:
«3aymeno» - IpU cymme O0aIJIoB 2 Ui 3;
«He 3aumeno» - pu cymme 6amoB 0, unu 1.

CocraButens: K.¢.-M.H., IOLEHT Kadeapbl 0011ei Gu3nku N. B.Kpusenko

3aBenytrouii kadenpoit: ooment hpu3uKu: A.B. TBapnoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MaliviHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cewmectp 1

3AJAHME JJISA AOITOJIHUTEJIBHOI'O ITPOMEKYTOYHOI'O
KOHTPOJIBHOI'O UCIHIBITAHUS Nel9

1. Bonpoc ons nposepxu ypoeus « 3HATb» — 0 unu 1 6ann:
[Muxnuueckue npoueccol. Hukn Kapno. Hukn Kapuo B koopaunarax S-T. KIT
TEIJIOBOTO JIBUTATEJIS.

2. 3aoanue ons nposepku yposus «3HATh» — 0 unu 1 6ann

Hcnonb3ys aHaJIOrMi0 YpaBHEHHI M XapaKTEpUCTUK MOCTYNATEIHHOTO U BpallaTeIbHOrO

JIBVOKEHUM,  HANMIIUTE  AHAJOTMYHbIE  TpUBEAeHHBIM  (a,0,B)  ypaBHEHHS,
COOTBETCTBYIOIIIME 3aKOHAM U XapaKTEPUCTUKAM MOCTYNATEIbHOTO IBMKCHHUS:
g, -t? J, -0

a) J,-£=M,;0)p=0,+ o, t+

; B)W, =

2

3. 3aoanue ons nposepxu yposus « VMETb» — 0 unu 1 6ann:
YckopeHrne MaTepuanbHOW TOYKH, NBIDKYIIEHCS TPSIMOIMHEWHO, 3aBHCHT OT
BPEMEHH COTVIACHO 3aKkoHy a = 4t° + 3, m/c’. CKOpOCTb TOYKH B MOMEHT
Bpemenn t = 0 ¢ paBHa 2 m/c. HailTi 3aBUCHMOCTDh CKOPOCTH TOYKH OT BPEMEHU
¥ HATH CKOPOCTh TOYKH B MOMEHT BpeMeHH t = 3 C.

Kpurepuu uToroBoii oueHKu 3a 3ayer:
«3aumeHo» - IpU CyMMe 0ayIoB 2 Ui 3;
«He 3aumeHo» - Ipu cyMMe O0aios 0, uim 1.

CocraBurens: K.¢.-M.H., OLEHT Kadeapbl oOmel hru3nku N. B.KpuBenko

3aBeyrommii kadeapoii: oomen Gpu3nuku: A.B. TBapnoBckwmii




denepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE

BBICIIIET0 00pa30BaHUs

«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U

obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPDAHBIX MECTOPOXKICHUN
Kadenpa «O6mas dbuzukay

Juncuuruimaa «Puzukay

Cewmectp 1

3AJAHME JJIA AOIMOJIHUTEJIBHOI'O ITPOMEKYTOYHOI'O

KOHTPOJIBHOI'O UCIHIBITAHUS Ne20

1. Bonpoc ons nposepxu ypoeus « 3HATb» — 0 unu 1 6ann:
Kunerndeckast 23Heprust BpanaTeIbHOTO JIBIKCHUS a0COIOTHO TBEPJOTO TeEa.
MowmeHT uHepuuu.

2. 3aoanue ons nposepku yposus «3HATh» — 0 unu 1 6ann

Ha cmuomHoNM wuinvuHAp HAMOTaHa BEPEBKAa, K KOTOPOMU
MOJIBEIIEH Tpy3 Maccod M;. Hawntu yckopenue rpysa. Macca
uuianHapa M. Tpenue u Macca BEpeBKH MPEHEOPEKUMO MaJlbl.
Bb10Opath 1Ba BEpHBIX YTBEPKACHUS U3 TSATH:

1) Monynu cun T u T’ He paBHBI, TaKk KakK IUJIUHIAP UMEET
3HAYUTEIBHYIO MACCy;

2) VYrioBoe YCKOPEHHME H YIrjioBas CKOPOCTh LIMJIMHIpA
HaIpaBJICHbI TPOTUBOIOIOKHO APYT APYTY;

3) VYrioBoe yCKOpeHHME LHWJIMHApPA HANPaBIC€HO BJOJIb OCH
BpalllEHUs Ha HaC;

4) VrnoBas CKOpOCTb UIWJIMHIApPA HaIpaBjieHa BAOJb OCHU

BpallleHus OT Hac;
5) MOMEHT CHJIbI HaTsSDKEHUSI HUTH HAIPaBIIeH BIOJb OCH BpallleHUs OT Hac.

3. 3aoanue ons nposepku yposus « VMETh» — 0 unu 1 6ann:
Touka JBIKETCS MO OKPYKHOCTH C YIJIOBOH CKOPOCThIO @ = 5t + 4t, ™.
HaiiTi BenmMunHy TaHT€HLIMAJIBLHOTO YCKOPEHUsI 8, TOYKH B MOMEHT BPEMEHH t =
3 c. Pagnyc okpyxuoctu R =0,4 M.

Kpurepuu uTOroBoi OLlEHKHU 32 3a4€T:
«3a4umeHo» - IPU CyMMe OaJIOB 2 WK 3;
«He 3aumeno» - npu cymme 6amioB 0, unu 1.

CocraButensb: K.¢.-M.H., T0LEHT Kadeapsl 001Iei husuku N. B.Kpusenko

3aBenytomuii kadeapoit: oomieit hpusuku: A.B. TBapaoBckuit




MHWHOBPHAYKHU POCCHUN
denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIET0 00Opa30BaHUs

«TBepckoil rocyiapcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»
(TeI'TY)

YTBEPXIAIO

3aBenyromuii kadeapoi

«O0ment huzuKm»

A.B. TBapnoBckuii

O EHOYHBIE CPEJICTBA
MIPOMEXYTOUHOMU aTTecTalluu B PopMe sx3amena
0 IUCHUIUINHE «Dusuxa»

Hanpasnenue mnoarotoBku OakanaBpoB 15.03.02 TexHonoruyeckue MalidHbl U
00opyi0BaHuE

Hampasnennocts (npodusis) mporpaMMbl — TeXHOIOTHYECKUE MAITMHBI U 000PYy10BaHUE
TUTS pa3pabOTKU TOPPSIHBIX MECTOPOKICHUM

Tunel 3ama4 npodecCuoHaIbHON eI TEIPHOCTH: MPOCKTHO-KOHCTPYKTOPCKHUM; HAyYHO-
MCCJIEI0BATEIIbCKUM.

KomnemenyusOIIK-1. Cnocober npumenams ecmecmeeHHOHAYYHbIE U
oOweundcenepHvle 3HAHUS, MEemoObl MAMEMAMUYECK020 AHAIU3A U MOOETUPOBAHUS 8
npogheccUuoHaIbHOU 0esimelbHOCIU.

Hnouxamopul komnemenyuu:

NOIIK-1.2. /lemoncmpupyem nonumarnue usuveckux A61eHUll U npumeHsem
3aKOHbl QU3UKU 8 NPOGheCcCUOHANbHOUL OesamelbHOCMU

Pa3pabotanel B COOTBETCTBUHU C paboueil MporpaMMoOil TUCHUIUIMHBI, YTBEPKIACHHON
« 28 » ansaps 2021 r. TIpopexTopom no yuebnou padore 3.10. MaifkoBoii.

Paspabortunk: gouent kadeapsr OD Kpusenko 1.B.



denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hamnpasnenue mnoarotoBku OakanaBpoB 15.03.02 TexHonornyeckue MalidHbl |
obopynoBaHue

Hanpasnennocts (nmpodusib) — TexHOJOTHYECKHE MAIIMHBI W O0OpYyJIOBaHHME IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 2

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. Bonpoc onsa nposepxu yposus «3HAThy — 0 unu 1 unu 2 6anna:
DnektpocTaTuueckoe noisie. HanpspkeHHOCTh 3JIEKTpocTaTHdecKoro nodist. IlpuHumn
CYTIEPIIO3HLINH.

2. 3aoanue ons npogepku yposus « YMETDy» - 0 unu 2 6anna:
Bonbr™meTp ¢ npeaenom usmepenus 15 B u knaccom tounoctu 2,0 UCIoOnb30BaH st
n3MepeHus HanpsikeHus BennunHoi 10 B, a BonbT™MeTp ¢ nipenesiom uzmepenus 750
B u xnmaccom Tounoctu 0,2 — i nzmepenus HanpsbkeHus BennunHoit 40 B. Kakoe u3
ATUX U3MEPEHUH SBJIsIETCS 00JIee TOUHBIM?

3. 3aoanue ons nposepxu yposus « VYMETHy - 0 unu 2 6anna:
HeonoBas rasopaspsgHasi jaMma H3JIydaeT BEPTHKAIbHYIO IIOJIOCY KpPaCHOTO
cBeueHMs. Eciam cMOTpeTh Ha JaMmIly 4epe3 CTEKISHHYIO MPU3MY, TO OTYETIMBO
BUJHBI TPU LIBETHBIC JIMHUU: KpacHas, >kenTas U 3eneHad. Jlanee Ha naMiy CMOTPST
CKBO3b TU(PAKIIMOHHYIO pemeTKy. Onummre u o0bICHUTE HAOII01aeMyI0 KapTHHY.

Kpurepuu uToroBoii OieHKM 3a IK3aMeH:

«OTJIMYHOY - TIPH cyMMe 0auioB 5 uinu 6;

«XOpOILIOY» - MPU CyMMe OaIlyIoB 4;
«yAOBIETBOPUTENIBHO» - IPU CyMMe OailioB 3;
«HEYIOBJIETBOPUTEIBHOY - MpU cyMMe Oaiios 0, 1 wum 2.

CocraButens: K.¢.-M.H., JOLEHT Kadeapbl 0011ei Gu3nku N. B.Kpusenko

3aBenyromuii kadeapou: odmei Gu3nku: A.B. TBapaoBckuit




denepanbHOE rocy1apcTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoii rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspos 15.03.02 TexHonmornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoI0rnueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKH TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. Bonpoc ons nposepxu yposus «3HATh» — 0 unu 1 unu 2 6anna:
Onektpoctatndeckoe moje. CuioBele JHWHUM dJeKTpocTaThdeckoro mois. [loTok
BeKTOpa HampsbkeHHocTu. PopMynrpoBka TeopeMbl Octporpajackoro-I'aycca.

2. 3aoanue ons nposepku yposus « VMETD» - 0 unu 2 6anna:
B HExoTOpyI TOYKY MpPOCTPAaHCTBA MPUXOASIT KOTEPEHTHBIE JTYYH C T€OMETPHUYECKON
pasHocThio xona 1,2 mkm. JInuHa BOJHBI WX H3IydYeHUs B BakyyMe paBHa 600 ww.
Omnpenenure, yTo OyAeT HAOMIOAATHCA B JAaHHOW TOYKE BCJIEACTBHE HMHTEP(EPEHIINH,
KOTJa JIy4d UIYT a) B BO3/1yXe; 0) B CTEKJIE ¢ MOKa3areyieM npeyiomieHus 1,5.

3. 3aoanue ona nposepku yposus « VMETH» - 0 unu 2 6anna:
Hampsoxkenue Ha 0OKJIaaKax KOHJIEHCATOpa B KOJEOATEIbHOM KOHTYpE MEHSETCs
cornacHo 3akony U = 5 cos(10"t + 7/4), B. 3apsy Ha oOKIagkax KOHIEHCATOpa B
HaYaJIbHBIH MOMEHT BpeMeHH paBeH [ mkKi. HaiTh HHIYKTUBHOCTD KaTYIIKH.

Kpurepuu uToroBoii OieHKM 3a IK3aMeH:

«OTJIMYHOY - TIPH cyMMe 0auioB 5 uinu 6;

«XOpOILIO» - PU CyMMeE OaJlsIoB 4;
«YZAOBJIETBOPUTEIBHO» - IIPU CyMMe 0ajlioB 3;
«HEYJIOBJIETBOPUTEIIHLHOY - TIpU cymme OauioB 0, 1 wim 2.

CocraButensb: K.¢.-M.H., JOLEHT Kadeapbl 0011ei Gu3nku N. B.Kpusenko

3aBenyrommii kKadeapoii: oomen Gpu3nuKku: A.B. TBapnoBckwmii




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 3

1. Bonpoc ons nposepxu ypoeus «3HATh» — 0 unu 1 unu 2 6anna:
DNEKTPUYECKUN TOTCHIIMAI — DHEPreTHYECKas XapaKTePUCTUKA DIIEKTPOCTATUYECKOTO
noyst.  [loTeHnUanm  3JIEKTPOCTATUYECKOTO TOJIsI  TOYEYHOro  3apsga. [IpuHnumn
CYTIEPIIO3UIINH JIJIS1 TIOTCHIIUATIA.

2. 3aoanue ons nposepku yposus « VMETD» - 0 unu 2 6anna:
Kpyrnas pamka paguycom 10 cm comepxut 100 BuTkoB TOHKOrO nposoza. Ilo pamke
TeyeT TOK cuioi 1 A. Pamka HaxoguTcs B OJHOPOAHOM MAarHUTHOM IIOJ€
HanpspkeHHocThI0o 100 A/m. Ilmockocth pamku coctaBisier yroia 600 ¢ JuHUSIMH
HarnpspkeHHOCTH. OnpenenuTh Bpallaloliui MOMEHT, JeHCTBYIOUI Ha pamKy. Caenatb
YEPTEK.

3. 3aoanue ons nposepku yposus « VMETHy - 0 unu 2 6anna:
MarsnuTHoe 1moje cCo3AaHO JBYMs KOHIICHTPUYECKUMH KOJIbIIEBBIMHU Tokamu |, = I, = 3
MA; panuycel koJiell paBHbl Ry = 15 em, Ry, = 25 ¢m. Toku TeKyT B OJJHOM HamlpaBJICHUHU.
Haliti MHOYKIMIO MATHUTHOTO N0JIA B LIEHTpe Kojel. CAenarh 4epTex.

Kpurepuu uToroBoii OieHKH 3a IK3aMeH:

«OTJIMYHOY - TIPH cyMMe 0auioB 5 uiu 6;

«XOpOILIOY» - MPU CyMMe OaIlyIoB 4;
«YAOBIETBOPUTENIBHO» - IPU CyMMe OailioB 3;
«HEYIOBJIETBOPUTEIBHO» - MpU cyMMe Oaisios 0, 1 wu 2.

CocraButensb: K.¢.-M.H., TOLEHT Kadeapbl o01Ieit hpu3nku N. B.Kpusenko

3aBenyromuii kadeapou: odme Gu3nku: A.B. TBapaoBckuit




denepanbHOE rocy1apcTBEHHOE OI0IPKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BbICIIIET0 00pa30BaHUs
«TBepckoil rocyiapcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHonornueckrue MalvHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoI0rnYecKrue MalliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPDAHBIX MECTOPOXKICHUN

Kadenpa «O6mas dbuzukay

JuncuumimHa «Pu3ukay

Cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 4

1. Bonpoc ons nposepxu yposus «3HAThy — 0 unu 1 unu 2 6anna:
PabGota »nekTpocTaTHUECKOro MO MO MEPEeMElIEHUI0 ToueyHoro 3apsiaa. CBs3b
HaIpPSHKEHHOCTH U MTOTEHITHAA.

2. 3aoanue ons nposepku yposus « VMETD» - 0 unu 2 6anna:
JlmHa BOJIHBI CBETa B CTEKJE paBHA A = 333 um. CBET NPOXOJUT B CTEKJIE PACCTOSHUE S
=2 cm3a Bpemsit = 10™° ¢. Onmpenenuts MIMHY CBETOBOI BOTHBI B BAKYYME.

3. 3aoanue ona nposepku yposus « VYMETh» - 0 unu 2 6anna:
NMmeercs CTEKISIHHBIA Iap PAaJAyCoOM 3 CM, HaXOISAIIMICS B TUCTHJUIMPOBAHHON BOJE.
[lap HeceT 3apsiA, paBHOMEPHO paclpeAesieHHbIH ¢ 00beMHON IUIOTHOCThIO p = 10
uKi/M°. OnpeenuTh HANPSHKEHHOCTh SIEKTPHYECKOro MO Ha PacCTOSHUM 1,5 cM oT
neHTpa mapa. JudjekTpruyeckas NMPOHMLIAEMOCTh CTEKJa € = 7, NUCTWIIMPOBAHHOU
BOJEI £, = 81.

Kpurepuu uToroBoii 0OieHKH 3a 3K3aMeH:

«OTJINYHO» - IIPU cyMMe 0auioB 5 uiu 6;

«XOpOILOY» - PU CyMME 0aJlsIoB 4;
«YZAOBJIETBOPUTENIBHO» - IIPU CyMMe 0ailioB 3;
«HEYJOBJIETBOPUTEIBHO» - IpH cymMme O6amoB 0, 1 v 2.

CocraBurensb: K.}.-M.H., IOLEHT Kadeapbl oOme hu3nku N. B.KpuBeHko

3aBenyromuid kadenpoit: oomen Gu3uKu: A.B. TBapaoBckuii




denepanbHOE rocy1apcTBEHHOE OI0IPKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BbICIIIET0 00pa30BaHUs
«TBepckoil rocyiapcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpagsnenue noarorosku 6akanaspos 15.03.02 TexHonornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoI0rnueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPDAHBIX MECTOPOXKICHUN

Kadenpa «O6mas dbuszukay

JuncuumuimHa «Pu3ukay

Cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 5
1. Bonpoc ons nposepxu ypoeus «3HATh» — 0 unu 1 unu 2 6anna:
JIudneKTpuKu B dJeKTpudeckoM 1mose. [lonmspHbie W HEMOJSPHBIE JAUAJICKTPUKH.

[Tonspusanus IUAIEKTPUKOB.

2. 3aoanue ons nposepku yposus « VMETD» - 0 unu 2 6anna:

2 3 [Ipu oTpakeHUH OT TOHKOM IJIEHKHU (CM. pHC.) HHTEPHEPUPYIOT
1 4 CBETOBBIC MyYKH...

N a)1u2;6)2u3;8)3ud;r)4us.

Bri6epuTe BapuaHT MPaBUILHOTO OTBETA.

3. 3aoanue ona nposepku yposus « VMETh» - 0 unu 2 6anna:
KonebaTenbHpIii KOHTYpP COCTOMT M3 KOHAEHcCATopa eMKOCThio (), /6 mxk® W KaTyliKu
uHAYKTUBHOCTBIO 0,1 M/ 'H. CompoTuBIIEHHWE KATYIIKH W COCAMHHUTEIBHBIX IMPOBOJIOB
paBHO 14 Om. HaliTu nepuo[; 3aTyXaronux KojaeOaHuil B 3TOM KOHTYpE.

Kpurepun uToroBoii olieHKH 3a 3K3aMeH:

«OTJIMYHOY - TIPH cyMMe 0aioB 5 uinu 6;

«XOpOILIOY» - PU CyMMeE OaIyioB 4;
«YZOBJIETBOPUTEIBHO) - IPU CyMME 0alioB 3;
«HEYIOBJIETBOPUTEIBHOY - MpU cyMMe Oaiios 0, 1 wu 2.

CocraButens: K.¢.-M.H., JOLEHT Kadeapbl 0011ei hu3nku N. B.Kpusenko

3aBenytrouii kadenpoit: ooment hpu3uKu: A.B. TBapnoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHonornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornyeckrue MamHbl 1 000py10BaHUE ISt
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Puzukay

Cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 6

1. Bonpoc ons nposepxu ypoeus «3HAThy — 0 unu 1 unu 2 6anna:
DNEeKTPUYECKOe T0JIe B METauiax. DJEKTPUYECKas €MKOCTh YCIWHEHHOTO
MIPOBOJTHUKA.

2. 3aoanue ons nposepku yposus « VMETDy» - 0 unu 2 6anna:

Ha pucynke miokazaHa wuHTepdEpeHIIMOHHAs  KapTUHA,
HaOmroaemasi Ha dkpaHe B omnbiTe FOHra. Paccrosinue mexmy
meaamu d =0,15um, pmuaa BomHBI A = 500 um. Ly=15 mm.
Paccrostnue ot mieneit 1o sxkpan D paBHo...

a) 0,0015 m;

6) 1,5:10° m;

B) 1,5 m;

r) 1,125 m.
BriOpaTh BapraHT MpaBUIILHOTO OTBETA.

3. 3aoanue ona nposepku yposus « VMETH» - 0 unu 2 6anna:
beckoHeyHO NJIMHHBINA TOHKUM MPOBOJHUK ¢ TOKOM cujion I =0,5 A umeer
u3rub pagmycoM R = 10 cm. OnpenenuTs UHIYKIIMIO MarHUTHOTO TOJIS,
CO371aBa€MOT0 ATUM TOKOM, B IIEHTPE KOJBIIEBOTO U3THOA.

Kpurepun uToroBoii OieHKH 3a 3K3aMeH:

«OTJINYHO» - IIPU cyMMe 0auioB 5 uiu 6;

«XOpOILOY» - PU CyMME OaJlsIoB 4;
«YAOBIETBOPUTENIBHO» - IPU CyMMe OailioB 3;
«HEYIOBJIETBOPUTEIBHOY - MpU cyMMe Oaisios 0, 1 wu 2.

CocraBurens: K.¢.-M.H., IOLEHT Kadeapbl oOme hru3nuku N. B.KpuBeHko

3aBenyromuii kageapou: odmel Gu3nku: A.B. TBapaoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MaliuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoaornyeckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Puzukay

Cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 7
1. Bonpoc ons nposepxu ypoeus «3HAThy — 0 unu 1 unu 2 6anna:
EMkocTh yenuHeHHoro npoBojHuka. Konaencarop. EMKOCTh KOHJeHcaTopa. DHeprus

3apPAKCHHOI'O KOHACHCATOpA. 3HepFI/IH QJICKTPUYICCKOTO IT0JIA.

2. 3aoanue ons nposepku yposus « VMETDy» - 0 unu 2 6anna:

2 JlBa penbca 3aMKHYTBl Ha KOHIIE TPOBOJHUKOM (CM. pHC.,
~ BuUA cBepxy). Jpyroil mpoBOIHUK, MapajUICTbHBIA €My H
B s v HMMEIOIINI C pelibcaMy HaJEXKHbIA KOHTAKT B TOUKax 1 u 2,

CKOJB3UT IO HHUM C IIOCTOSIHHOM CKOpOCTBIO V B
OIHOPOJHOM MAruvMTHOM IIOJIC, BCKTOpP MarHMTHOM

1 MHIYKIMH ~KOTOPOro B  HampaBleH 3a  IUIOCKOCTh
yeprexka. Kak HanpasiaeH MHAYKIMOHHBIA TOK HA y4acCTKe

nenu 1-2? Kakoii moteHIuan ooiblne: ¢, i ¢, ? OTBeT 000CHOBATh.

3. 3aoanue ona nposepku ypoeus « VMETby - 0 unu 2
banna:
Hackonmbko M3MEHUTCS oONTHYECKas [JJIMHA TyTH JIy4a,

pPacIpOCTPAHSIONIETOCS B BO3AYXE, €CIU MEPIEeHIUKYJISIPHO
| n, €My I[OMECTUTh [BE€ IUIacTUHKU (cMm. puc.)? Ilokazarenu
. ‘ MpeJIOMJICHUS BEIeCTBA MIACTUHOK Ny = 1,7, N,=1,4; ToaIuHbI
II1aCTUHOK Oy = I mxm, dy = 1,5 mrm.
d, d,

Kpurepuu uToroBoii OeHKM 3a IK3aMeH:

«OTJIMYHOY - TIPH cyMMe 0aioB 5 uiu 6;

«XOpOILIO» - PU CyMMe OaIyIoB 4;
«YZOBJIETBOPUTEIBHOY - IPU CyMMe OalioB 3;
«HEYJIOBJIETBOPUTEIILHOY - TIpU cymme OauioB 0, 1 wim 2.

CocraButensb: K.¢.-M.H., JOLEHT Kadeapbl 0011ei Gu3nku N. B.Kpusenko

3aBenyromuii kadgeapoi: ooel Gu3nKu: A.B. TBapaoBckuii




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MaliuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoaornyeckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 8

1. Bonpoc ons nposepxu yposus «3HATh» — 0 unu 1 unu 2 b6anna:
MarautHoe mone. WHOyKnMsT M HaOpsOKEHHOCTh — CHJIOBBIE  XapaKTEPUCTUKU
MarHuTHOTro noJisg. CUI0BbI€ JIMHUU MarHuTHOro nojisi. Cuna Amrepa.

2. 3aoanue ons nposepku yposus « VMETD» - 0 unu 2 6anna:

Kaxue 3apspl (cM. puc.) T0JKHA 0XBaThIBaTh 3aMKHYTAasi IOBEPXHOCTh, YTOOBI TOTOK
BEKTOpa HAMPSHKEHHOCTH Y€pe3 ATy MOBEPXHOCTh OBLI a) MAaKCUMAJIbHBIM; 0) paBHBIM
Hynt0? Benuunnbl 3apsnoB paBHbl (; = - 6 HKn; .= 6 K, 3= -2 uKun; q4 = 8 HKu;
gs = 10 uKu.

0:°03°0s°
02 °0s°

3. 3aoanue ons nposepru yposus « VMETDy» - 0 unu 2 6anna:
B crniexkTpe kakoro HaMMEHBLIETO MOPsAKa CIEKTpaibHble JIMHUU AauHou 400 um u 401
Hm OyAyT BUIHBI pa3felibHO (MO KpuTepuio Pames), ecnmu B KauecTBE CHEKTPAIbHOTO
npubopa HUCHoOIb3yeTcss AUGPaKIUOHHAsA pelleTKa MUPUHOW (.5 cm W TOCTOSITHHOM
pemetku 0.05 mm?

Kpurepuu uTOroBoM OLEHKHU 32 IK3aMEH:

«OTJIMYHO» - TIPU CyMMe OaioB 5 ui 6;

«XOPOIIOY - PU CyMMe 0aioB 4;
«YZOBJICTBOPUTEIHHOY - IPU CyMMe OalioB 3;
«HEYJOBJIETBOPUTEIHLHOY - Tipu cymme O6aiuioB 0, 1 v 2.

CocraButensb: K.¢.-M.H., JOLEHT Kadeapbl o011ei Gpu3nku N. B.Kpusenko

3aBenytrouii kadenpoit: ooment hpu3uKu: A.B. TBapaoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 9

1. Bonpoc ons nposepxu yposus «3HATh» — 0 unu 1 unu 2 6anna:
3akon buo-CaBapa-Jlamnaca. [lpuanun cynepriozunmu. MHIyKIMS MarHUTHOTO TIOJIS B
IIEHTPE BUTKA C TOKOM.

2. 3aoanue ons nposepku yposus « VMETD» - 0 unu 2 6anna:
C KkakoM CKOPOCTBIO pPAacHpOCTPAHSIETCS DJIJIEKTPOMAarHuTHas BOJHA B Cpele C
OTHOCHUTEIIbHOM MarHUTHOM MIPOHUIIAEMOCTBIO u=1 151 OTHOCHUTEJIbHOM
TUDJICKTPUYECKON MTPOHHUIIAEMOCTBIO & = 47

3. 3aoanue ons nposepru yposus « VMETDy» - 0 unu 2 6anna:

Haliti moTok BeKTOpa HAMpPSKEHHOCTH 3JIEKTPOCTATHUECKOro 1o @ yepe3 OOKOBYIO
MOBEPXHOCTh ITWIIMHJpA paguycoM R = 5 cm, oxBarbeiBatomiero orpe3ok Hutu L = 10
CM (UIMHa HUTU MHOTO OOJBINE €€ MTUaMeTpa) C JIMHEHHOW TIUIOTHOCTBIO 3apsja T =
1 uKn/Mm. Hute coBmagaeT ¢ oOCbIO IWIWHApA. 3aBUCUT JM TIOTOK BEKTOpa
HaNpsHKEHHOCTH OT pajinyca HUIMHIpa’?

Kpurepun uToroBoii olieHKH 3a 3K3aMeH:

«OTJINYHO» - IIPU cyMMe 0auioB 5 uinu 6;

«XOpOILIO» - PU CyMME OaJIsIoB 4;
«YZOBJIETBOPUTEIBHO) - IPU CyMME 0alioB 3;
«HEYIOBJIETBOPUTEIBHOY - MpU cyMMe Oaisios 0, 1 wu 2.

CocraBurens: K.¢.-M.H., IOLEHT Kadeapbl oOmel hru3nuKu N. B.Kpusenko

3aBenyrommii kadeapoii: oomen Gpu3nuku: A.B. TBapaoBckuii




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MaliuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoaornyeckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne_10

1. Bonpoc ons nposepxu ypoeus «3HATh» — 0 unu 1 unu 2 6anna:
Pamka ¢ TOkOM B MaroHuTHOM 110J1€. MarHUTHBIA MOMEHT KOHTYpa C TOKOM B MAarHUTHOM
nosne. OpueHTupyoniee 1eiCTBUE MArHUTHOTO MOJISl HA KOHTYP C TOKOM.

2. 3aoanue ons nposepku yposus « VMETD» - 0 unu 2 6anna:

CKkopocTh pacmlpoCTpaHEHHs] CBETa B BaKyyme C, a JiauHa BOJHBI A. [Ipu momamaHum
ATOTO CBETa B MPO3PAYHYIO CPEIy C IMOKa3aTeJeM MPEIOMJICHUS N 3TH TMapaMeTphl
CTaHOBSITCS PaBHBIMU...

1. ncuni;

2. c/nuni,

3. ¢/nuAln;

4. cnu An.

BriOpaTh BapraHT MpaBUILHOTO OTBETA.

3. 3aoanue ons nposepku yposus « YMETDy» - 0 unu 2 6anna:
Nmeetcs 3apsbkenHas cdepa paamycoM R; MOBEpXHOCTHAsl TUIOTHOCTH 3apsina cdepbl
paBHa o . HaifTu OTHOIIEHNE TOTEHITHAIA SJIEKTPOCTATHUECKOTO TOJIS B IIEHTPE Chephl K
MOTEHITHATY TOYKH, HAXOASAIIEHCS Ha paccTossHUU 3R OT ee MOBEpXHOCTH.

Kpurepuu uToroBoii OeHKM 3a IK3aMeH:

«OTJIMYHOY - TIPH cyMMe 0auioB 5 uiu 6;

«XOpOILIOY» - IPU CyMMeE OaIJIoB 4;
«YIOBJIETBOPUTEIBHOY - PU CyMMe 0alioB 3;
«HEYJIOBJIETBOPUTEIILHOY - TIpU cymme OauioB 0, 1 wim 2.

CocraButensb: K.¢.-M.H., JOLEHT Kadeapbl o01Iei Gu3nku N. B.Kpusenko

3aBenyrommii kKadeapoii: oomen Gpu3nuKku: A.B. TBapnoBckwmii




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 2

9K3AMEHAIIMOHHBIN BUJIET Ne_11

1. Bonpoc ons nposepxu ypoeus «3HATh» — 0 unu 1 unu 2 6anna:
MarauTHble CBOMCTBA BelIeCTBA. JJMaMarHeTUKU U MapaMarHeTUKH.

2. 3aoanue ona nposepku yposHs « VYMEThy - 0 unu 2 6anna:
B BepumHax kBazapara co ctopoHo a = 10 cM HaxomsaTcs OIMHAKOBBIE TOJIOKUTEIbHBIE
3apsiabl = 1 HKI. HaliTy moTeHIman 3;1eKTpocTaTUYeCKOro MoJjisl B LIEHTPE KBAIparTa.

3. 3aoanue ona nposepku yposus « VMETh» - 0 uau 2 6anna:
[Ipu mudpakuuu Oenoro cBera Ha JIU(PPAKIMOHHOW pelIeTKe ObUI0O HAWAEHO, YTO
paccTosilHMEe Ha JKpaHe MEXIy NepBBIMH MakcuMyMmaMu ¢uosetoBoro (A; = 400 um) n
kpacHoro (4, = 650 um) cBerta paBHO 2 cm. PaccTrosiHEe OT pemeTKH 10 KpaHa paBHO 2
M. Haiitu napametp nudpakiinoHHOM pemeTku d.

Kpurepuu uTOroBoi OLEHKHU 32 IK3aMEH:

COTJIMYHOY» - TIPU CyMMe OaioB 5 uiu 6;

«XOPOIIOY - PU CyMMe 0alioB 4;
«YZIOBJICTBOPUTEIHHOY - MPU CyMMe 0alioB 3;
«HEYJIOBJIETBOPUTEIILHOY - TIpU cymme OaioB 0, 1 v 2.

CocraButensb: K.¢.-M.H., T0LEHT Kadeapbl 0011ei Gu3nku U. B.Kpusenko

3aBenytromuid kadenpoit: ooent hpu3zuKu: A.B. TBapnoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U

obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoaornueckue MaliHbl 1 000pyA0BaHUE IS

pa3paboTKu TOPPIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay
Juncuuruimaa «Puzukay
Cemectp 2

K3AMEHAIIMOHHBIN BUJIET Ne 12

1. Bonpoc ons nposepxu ypoeus «3HAThy — 0 unu 1 unu 2 6anna:

deppoMarHeTuku. fABiaeHne rucrepesuca.

o — @@ — I

>
B—P—E 2

— - — — 3

xKeaTomy cBeTy. OTBET 000CHOBATb.

2. 3aoanue ons nposepku yposus « YMETHy -
0 unu 2 6anna:

JudpakuonHass ~ pemieTka  OCBEIaeTCs
MOOYEPETHO  PA3IUYHBIMH  UCTOYHHUKAMU
MOHOXpPOMaTHYECKOro cBeTa. PaccrosiHue OT

peleTKu hi (e} JKpaHa HEU3MEHHO.
Onpenenute, Kakas W3 H300paXEHHBIX Ha
pUCYHKE T (QPaKITHOHHBIX KapTHUH

COOTBETCTBYET KpPacHOMY, 3€JI€HOMY U

3. 3aoanue ons nposepku yposus « VMETDy - 0 unu 2 6anna:

SJ'ICKTPOH BJICTACT B  OAHOPOJHOC

MarHuTHOE Tone ¢ uaykuuet B = 0.1 m71n.

BekTop CKOpOoCTH »3JEKTpOHA COCTaBIseT yroil o= 45° ¢ JUHUAMH WHIYKIAW
MarHuTHOTO TOJsl. Pagnyc BUHTOBOM JMHUM, TI0O KOTOPOU JBMIKETCS JIEKTPOH, paBeH 25
cm. HaliT KUHETUYECKYIO SHEPTHUIO 3JIeKTpoHa. OTBET BHIPA3UTh B AJIEKTPOH-BOJIbTAX.

Kpurepuu uToroBoii OeHKH 3a IK3aMeH:

«OTJIMYHO» - IPU CyMMe OaioB 5 i 6;

«XOpOLIOY - MPU CyMME O0aioB 4;

«YZAOBJIETBOPUTENIBHO» - IIPU CyMMe 0ailioB 3;
«HEYJOBJIETBOPUTEIHHO» - ipHU cymMme O6amoB 0, 1 v 2.

CocraButensb: K.¢.-M.H., JOLEHT Kadeapsl o01Iei hpu3nku N. B.Kpusenko

3aBeyrommii kadeapoii: oomen Gpu3nuku:

A.B. TBapnoBckuii




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MaliviHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Puzukay

Cemectp 2

K3AMEHAIIMOHHBIN BUJIET Ne_13

1. Bonpoc ons nposepxu ypoeus «3HAThy — 0 unu 1 unu 2 6anna:
Cuna Jlopenna. J[BimkeHne 3apsHKeHHBIX YaCTHIl B MATHUTHOM TIOJIC.

2. 3aoanue ona nposepku yposua «YMETby - 0 umu 2

1 — oanna:
Ha pucyHke mnoka3aH JIMHHBIM TPOBOJHHUK, OKOJIO
'? KOTOPOTO HAaXOAMTCS HeOOJbIIas mpoBojsmas pamka. [lpu
4

- 6KJII0UeHUN B TIPOBOTHUKE TOKA 3aJaHHOTO HAIlpaBJICHUS, B
paMKe. ..
1) BO3HHMKaeT MHIYKIIMOHHBIN TOK B HampaBieHuu 1-2-3-4;
2) BO3HHMKAET MHIYKI[HOHHBIN TOK B HampaBieHuu 4-3-2-1;
3) MHAYKIIMOHHOI'O TOKA HE BO3ZHUKAET.
BriOpaTh BapuaHT npaBmibHOTO 0TBeTa. OTBET 00OCHOBATH.

3. 3aoanue ons nposepku yposus « VMETH» - 0 unu 2 6anna:
Haiitu HanGoIbIIM# MOPSAIOK CIIEKTpa ISl sKeNToil muauy HaTpus A= 5890 A, ecrm
HOCTOSIHHAS TU(PAKIIMOHHON PEHIeTKH PaBHA 2 MKM.

Kpurepuu uToroBoii 0eHKH 3a 3K3aMeH:

«OTJIMYHO» - IPU CyMMe OaioB 5 i 6;

«XOPOIIOY» - MPU CyMMe OaILITOB 4,

«YZOBJIETBOPUTEIBHOY - IPU CyMMe 0alioB 3;
«HEYJOBJIIETBOPUTEIBHO» - IpU cymMme O6amoB 0, 1 v 2.

CocraBurensb: K.}.-M.H., IOLEHT Kadeapbl oOmiel hu3nKu . B.Kpusenko

3aBeyrommii kadeapoii: oomen Gpu3nuku: A.B. TBapnoBckwmii




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoaornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 2

9K3AMEHAIIMOHHBIN BUJIET Ne_14

1. Bonpoc ons nposepxu yposus «3HATh» — 0 unu 1 unu 2 6anna:
SBnenue anekTpoMarHuTHOM MHAyKuuH. [IpaBmio JleHma. 3akoH 3JIEKTPOMAarHUTHOM
WHIYKUWH.

2. 3aoanue ons nposepku yposus « VMETD» - 0 unu 2 6anna:

[Ipu kakom caBure a3 B KoJeOaHUAX BEKTOpA HAMPSHKEHHOCTH AJICKTPUICCKOTO OIS B
JAHHOM TOYKE dKpaHa JBE IJIOCKUE CBETOBBIE BOJIHBI C IJIMHOUW BOJIHBI 400 HM 1 800 HM
Y C OJIMHAKOBOW aMILTUTYI0H TOJIHOCTBIO TacsAT APYT Apyra npu uHTepdepeHInn?

a) [1pu caBure ¢as, paBHOM 7/2;

0) Ilpu cnBure daz, paBHOM T;

B) [Ipu cnBure a3, paBHOM 2T;

r) Hu npu xakom cupure das.

Bri6paTh BapraHT NMpaBUILHOTO OTBETA.

3. 3aoanue ons nposepku yposus « VMETD» - 0 unu 2 6anna:
Paccrosinue mexay ToueunsiMu 3apsgamu Q; = 0,05 nKn u Q, = 0,02 nKn paBHO 8 cm.
HaliTh BenmWYMHY HaINpPsSHKEHHOCTH SJIEKTPOCTATHYECKOTO IO, CO3JaHHOTO STUMU
3apsiiamMu B Touke, yaaneHHou Ha 10 cm ot 3apsima Qiu Ha 6 cm ot 3apsaaQ,.

Kpurepuu uTOroBoM OLIEHKHU 32 IK3aMEH:

«OTJIMYHO» - IPU CyMMe OaioB 5 i 6;

«XOpOLIOY - MPU CyMMeE OaioB 4;
«YZOBJIETBOPUTEIBHOY - IPU CyMME OalioB 3;
«HEYJOBJIIETBOPUTEIHHO - IIpU cymMme O6amoB 0, 1 v 2.

CocraButensb: K.¢.-M.H., JOLEHT Kadeapbl 001Iei Gpu3nku N. B.Kpusenko

3aBeyrommii kadeapoii: oomen Gpu3nuku: A.B. TBapnoBckwmii




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U

obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPDAHBIX MECTOPOXKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Puzukay

Cemectp 2

9K3AMEHAIIMOHHBIN BUJIET Ne_15

1. Bonpoc ons nposepxu ypoeus «3HAThy — 0 unu 1 unu 2 6anna:
SBnenue camonHayKuu. MHIYKTUBHOCTh. DHEPTUS MarHUTHOTO TIOJIS.

2. 3aoanue ona nposepxu yposus « VYMEThy» - 0 unu 2

4 cm B oanna:
F — 3apsn = 5 wMkKn mnepememiaercss B OJHOPOAHOM
‘ 7~ * __ DIIEKTPOCTATMYECKOM Ioje HampsbkeHHocTbio E = 10
3 om — 7 'E. B/m w3 Toukm A B Touky B. PaGora
L ., DJIEKTPOCTATUYECKOTO TOJIA M0 MEPEMELICHUIO 3apsijia
A paBHa...

a) 2 mx/Poc; 6) 1,5 mx/oc; 6) 2,5 mx/ne; 2) 0.

3. 3aoanue ona nposepku yposus « VMETh» - 0 uau 2 6anna:
3anuimMTe MHTErpalibHOE ypaBHEHHME MakcBemia, oTpaxaromee TOT (GakT, 4YTo
NEPEeMEHHOE MAarHUTHOE IIOJie MOPOXKJIAET JJIEKTPUUECKOe TMoJje. SIBisercss nu 3TOo
AJIEKTpUYECKOE ToJie ToTeHUuuandbHbIM? Ha oOCHOBE Kakoro 5SKCHEpUMEHTAIbHO
OTKPBITOT'O 3aKOHA MOKHO C(pOPMYIIMPOBATh 3TO YpaBHEHHUE?

Kpurepuu uTOroBoM OLEHKHU 32 IK3aMEH:

«OTJIMYHO» - TIPU CyMMe 0auioB S win 6;

«XOPOIIOY - PU CyMMe OaITIOB 4;

«YZOBJIETBOPUTEIHHOY - IPU CyMMe OalioB 3;
«HEYJOBJIETBOPUTEIHLHOY - Tipu cymme 6aiuioB 0, 1 v 2.

CocraButens: K.¢.-M.H., JOLEHT Kadeapbl o01Iei Gu3nku N. B.Kpusenko

3aBenytrouii kadenpoit: ooment hpu3uKu: A.B. TBapnoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 2

9K3AMEHAIIMOHHBIN BUJIET Ne_16

1. Bonpoc ons nposepxu yposus «3HAThy — 0 unu 1 unu 2 6anna:
CB0OOIHBIE HE3aTyXAIOIIUE JIEKTPOMAarHUTHBIE KOJICOaHMUS.

2. 3aoanue ona nposepku yposHs « YMETh» - 0 unu 2 6anna:

Kak n3Menutcs cuma, IeUMCTByOIags Ha MPAMOM MPOBOJHUK C TOKOM, HAXOASIIUNUCS
B OJIHOPOJHOM MEPHEHIUKYISIPHOM €My MAarHUTHOM TI0JI€, €CIIA MPOBOJHUK YKOPOTHUTH B
JBa pasza MpU HEU3MEHHOM HANpsHKEHWM Ha ero KoHIax? a) YMeHbluTcs B 4 pasa.
0) YMenbiiutca B 2 pasa. B) YBenuuuTcs B 2 paza. r) YBenmuuutca B 4 paza. a) He

n3MeHuTcs. BpiOpaTh BapuaHT NpaBUIIbHOTO 0TBETa.OTBET 00OCHOBATD.

3. 3aoanue ons nposepku yposus « VMETHy - 0 unu 2 6anna:

OnpenenuTh YUCIIO MTPUXOB, MPUXOASIIUXCSA HA [ My TudPAKIIMOHHON PEHIETKU, €ClIU
yrny @ = 7120 COOTBETCTBYET MAaKCUMYM ITATOTO MOPSIKA JJIS CBETa C JJIMHOW BOJIHBI

0.5 mrm.

Kpurepuu uToroBoii 0OieHKH 3a 3K3aMeH:

«OTJIMYHO» - IPU CyMMe OaioB 5 i 6;

«XOpPOLIOY - MPU CyMME 0aioB 4;
«YAOBIIETBOPUTENIBHO» - IPU CyMMe OailioB 3;
«HEYJIOBJIETBOPUTEIHLHOY - Tipu cymMme O6awioB 0, 1 v 2.

CocraBurensb: K.}.-M.H., IOLEHT Kadeapbl oOme hu3nuku N. B.KpuBeHko

3aBenytrouii kadenpoit: ooment hpu3uKu: A.B. TBapnoBckuit




denepanbHOE rocy1apcTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoii rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspos 15.03.02 TexHonmornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoI0rnueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 2

9K3AMEHAIIMOHHBIN BUJIET Ne_17

1. Bonpoc ons nposepxu yposus «3HATh» — 0 unu 1 unu 2 6anna:
3aryxaronue JIeKTPOMarHuTHIE KOJIeOaHusI.

2. 3aoanue ona nposepku yposHs « YMETH» - 0 unu 2 6anna:
Uepes t = 0,01 ¢ mocne pa3mbikanus nenu Tok ymenbiuiacsa ot [0 =50 A no [ = 6,75 A.

OnpenenuTs CONPOTUBIIEHUE LIENHU, €clii  UHAYKTUBHOCTH 1Henu L =0,1 I'n.

3. 3aoanue ons nposepru yposus « VMETDy» - 0 unu 2 6anna:
MarHutHo€ 1oJjie CO3/1aHO JIByMsI KOHIICHTPUYECKUMH KOJbIEBBIMU TOKamu |, = |, = 1
MA; panguychl koJell paBHbl Ry = 10 cm, R; = 20 cm. Toku TeKyT B OJJHOM HampaBJICHUU.
Hailitu Hanpsi»K€eHHOCTh MATHUTHOTO TOJISI B LIEHTpe Kojel. Caenarb yepTex.

Kpurepyu uTOroBoM OLIEHKH 32 IK3aMEH:

«OTJIMYHO» - TIPU CyMMe OaioB 5 uiu 6;

«XOpOIIOY - PU CyMMe 0alioB 4;
«YZIOBJICTBOPUTEIHHOY - MPU CyMMeE OalioB 3;
«HEYJOBJIETBOPUTETHLHOY - Tipu cymMme O6aiuioB 0, 1 v 2.

CocraButensb: K.¢.-M.H., IOLEHT Kadeapbl 0011ei Gpu3nku N. B.Kpusenko

3aBenytrouid kadenpoit: ooet hpu3zuKu: A.B. TBapnoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHonmornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 2

9K3AMEHAIIMOHHBIN BUJIET Ne_18

1. Bonpoc ons nposepxu ypoeus «3HATh» — 0 unu 1 unu 2 6anna:
SIBnenue naTepPEepeHIIM CBETA. Y CIOBUS MAaKCUMyMa U MUHUMYMA.

2. 3aoanue ona nposepku yposHs « VYMEThy - 0 unu 2 6anna:

ITo xarymike UHAYKTUBHOCTBIO L = & mxln TedeT Tok | = 5 A. Onpenenuth cpeaHee

snayenne DJIC (Es) CAMOMHIYKIMH, BO3HHMKAIONIEH B KATyIIKe, €CIM  CHJIa TOKa

YMEHBIIAETCA NPAKTUYECKH 10 HyJa 3a Bpemsa At = 5 uc.

3. 3aoanue ons nposepru yposus « VMETDy» - 0 unu 2 6anna:

NwmeroTest Be KOHIIEHTpUUYECKHE 3apshKeHHble cepbl paanycamu R1=3 ¢cm u R, = 5 cwm.
3apsiasl cep paBHbI (; = 3 1 (p = -5 MK, [[usnekrpudeckast MpOHUIIAEMOCTD Cpeibl B
MIPOCTPAHCTBE MEXKIY chepamu €, = 2; BHYTpHU NepBor chepsl 1 BHE BTOPOM cepbl €1 =
€3 = 3. HaiiTi mOTOK BEKTOpa HAIMPSDKEHHOCTH 4Yepe3 KOHIICHTPUYECKYI0 cPepruIecKyro

MOBEepPXHOCTh paguycoM 1) 1 cm; 2) 4 cMm; 3) 6 cm. CaenaTh 4EpTeK.

Kpurtepuu uTOroBoi OLEHKHU 32 IK3aMEH:

«OTIMYHOY» - TIPU CyMMe OaioB 5 ui 6;

«XOPOIIOY - PU CyMMe 0alioB 4;
«YZIOBJICTBOPUTEIHHOY - MPU CyMMeE 0alioB 3;
«HEYJIOBJIETBOPUTEIHLHOY - Tipu cymme O6aiuioB 0, 1 v 2.

CocraButens: K.¢.-M.H., JOLEHT Kadeapbl o011eit huznku N. B.Kpusenko

3aBenytrouii kadenpoit: ooment hpu3uKu: A.B. TBapnoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoaornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mias dbuszukay

Juncuuruimaa «Puzukay

Cemectp 2

K3AMEHAIIMOHHBIN BUJIET Ne_19

1. Bonpoc ons nposepxu ypoeus «3HAThy — 0 unu 1 unu 2 6anna:

SABnenue nudpakuu. YCiaoBUS MHHUMYMa W MakCMMyMa Tpu AUGpakiuyd Ha IMIETH B
napauieIbHBIX JTydaxX.

2. 3a0anue ona nposepxu ypoeusa «YMETby - 0 uwu 2
banna:

Ha pucyHke nmoka3an JJIMHHBIN TPOBOJHUK C TOKOM, OKOJIO
1D ? KOTOPOTO HaXOJWUTCS HEOOJbINas mpoBosiias pamka. [lpu
8bIKII0YeHUU B TIPOBOJHUKE TOKA 3a/IaHHOTO HAIPaBIICHUS,

B paMKe...
1) BO3HHKAeT MHIYKIIMOHHBIN TOK B HampaBieHuu 1-2-3-4;
2) BO3HHMKAeT MHIYKIIMOHHBIN TOK B HampaBieHuu 4-3-2-1;
3) MHAYKIIMOHHOI'O TOKA HE BO3HUKAET.
Bri6paTh BapuaHT npaBuiIbHOTO 0TBeTa. OTBET 00OCHOBATH.

3. 3aoanue ons nposepku yposus « VMETD» - 0 unu 2 6anna:
DIEKTPUYECKOE T0JIe CO3JaHO ABYMS IMapajuICIbHBIMH OCCKOHEUHBIMHU 3apsKCHHBIMU

IJ1aCTuHaMU. HOBerHOCTHaSI INIOTHOCTD 3apsAJ0B IINIACTHH OAMHAKOBA M PaBHA G]_ =

2
O, =1uKn/m". Onpenenutbs BEIMYWHY HAMPSHKEHHOCTH SJICKTPHUECKOTO IO MEXKITY

iactuHamMu. JludiiekTpudeckas IMPOHHMIIAEMOCTh Cpeabl €& = 2. DiIeKTpuueckas
_ 12
rnocTosiHHasg & = 8.85-107° @/m.

Kpurepuu uToroBoii OieHKM 3a IK3aMeH:

«OTJIMYHOY - TIPH cyMMe 0auioB 5 uiu 6;

«XOpOILIOY» - MPU CyMMe OaIlyIoB 4;
«YAOBIETBOPUTEIBHO» - IPU CyMMe OaiioB 3;
«HEYIOBJIETBOPUTENIBHO» - MpU cyMMe Oaisios 0, 1 wum 2.

CocraButensb: K.¢.-M.H., TOLEHT Kadeapbl 001Iei hu3nku N. B.Kpusenko

3aBenytrouid kadenpoit: ooet hpu3zuKu: A.B. TBapnoBckuit




denepanbHOE rocy1apcTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoii rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspos 15.03.02 TexHonmornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoI0rnueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne_20

1. Bonpoc ons nposepxu yposus «3HATh» — 0 unu 1 unu 2 6anna:
OcHoBHass ¢dopmyna nudpakimonHon pemeTkd. JludpakimoHHas pemeTka Kak
CIEKTPaJIbHBIA IPUOOP.

2. 3aoanue ons nposepku yposus « VMETDy» - 0 unu 2 6anna:
IIpu BHemHEM conpotuBieHun R1 =8 Owm cuna toka B nenu 11 =0,8 A, npu
conpotuBieHnd R2 =15 Om cuna toka 12 =0,5 A. Onpenenuts CUiy TOKa KOPOTKOTO
3aMbIKaHHs [K.3. MCTOYHMKA TOKAa.

3. 3aoanue ona nposepku yposHs « VMETh» - 0 unu 2 6anna:
Onexktpuueckas 1enb coaepxutr OJC, comporuBienue R = 300 Owm, coseHoua
MHAYKTUBHOCTHIO L m ximou K, coemuHeHHbIe MocieaoBaTesibHO. HauepTuth cxemy
AJEKTPUYECKON Lenu. B HavyanpHbli MOMEHT BpPEMEHM KIIHOY pa3oMKHYT. [locne
3aMbIKaHUs KJI0Ya TOK JIOCTUTAET BEJIMYHUHBI, cocTaBiisitomeit 60% oT MakCUMaIbHOIO
3Ha4yeHus1, depe3 6 mxc. Onpenenursb BeIuInny L.

Kpurepuu uToroBoii OieHKH 3a IK3aMeH:

«OTJIMYHOY - TIPH cyMMe 0auioB 5 uiu 6;

«XOpOILIOY» - MPU CyMMe OaIlyIoB 4;
«YAOBIETBOPUTENIBHO» - IPU CyMMe OailioB 3;
«HEYIOBJIETBOPUTEIBHO» - MpU cyMMe Oaisios 0, 1 wum 2.

CocraButensb: K.¢.-M.H., TOLEHT Kadeapbl 001Iei Gu3nku N. B.Kpusenko

3aBenyromuii kageapou: odmel Gu3nku: A.B. TBapaoBckuit




MHWHOBPHAYKHU POCCHUN
denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIET0 00Opa30BaHUs

«TBepckoil rocyiapcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»
(TeI'TY)

YTBEPXIAIO

3aBenyromuii kadeapoi

«O0ment huzuKm»

A.B. TBapnoBckuii

O EHOYHBIE CPEJICTBA
MIPOMEXYTOUHOMU aTTecTalluu B PopMe sx3amena
0 IUCHUIUINHE «Dusuxa»

Hamnpasnenue mnoarotoBkun OakanaBpoB 15.03.02 TexHonoruyeckue MalidHbl U
00opyi0BaHuE

Hampasnennocts (npodusis) mporpaMMbl — TeXHOIOTHYECKUE MAIITMHBI U 000PYy10BaHHE
JUTS pa3pabOTKU TOP(PSTHBIX MECTOPOKICHUM

Tunel 3ama4 npodecCuoHaIbHON eI TEIPHOCTH: MPOCKTHO-KOHCTPYKTOPCKHUM; HAyYHO-
MCCIIEI0BATEIIbCKUM.

KomnemenyusOIIK-1. Cnocober npumenams ecmecmeeHHOHAYYHblE U
oOweundcenHepHvle 3HAHUS, MEemoobl MAMeMamuyeckKo20 aHaIu3a U MoOeruposanus 8
npogheccuoHaIbHOU 0esimelbHOCIU.

Hnouxamopyol komnemenyuu:

NOIIK-1.2. /lemoncmpupyem nonumarnue usuueckux A61eHUll U npumeHsem
3aKOHbl PUBUKU 8 NPOGheCcCUOHANbHOUL OesamelbHOCMU

Pa3pabotansl B COOTBETCTBUHU C paboueil MporpaMMOil TUCHUIUIMHBI, YTBEPKICHHON
« 28 » ausaps 2021 r. TIpopekxTopom no yuebnoi padore 3.10. MaifkoBoii.

PazpaboTunk: gouent kadeapsr OD Kpusenko 1.B.



denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hamnpasnenue mnoaroroBku OakanmaBpoB 15.03.02 TexHonornyeckue MalidHbl |
obopynoBaHue

Hanpasnennocts (nmpodusib) — TexHOJOTHYECKHE MAIIMHBI W O0OpYyJIOBaHHME IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 3

3K3AMEHAIIMOHHBINA BUJIET Ne 1
4. Bonpoc ons nposepxu yposus « 3SHATh» — 0 unu 1 unu 2 6anna:
TeroBoe wu3nmyueHue. PaBHOBECHOCTh TEIUIOBOTO M3IYYCHHUS. XapaKTEPUCTUKU
M3IIyYalOMIUX TEJ: DHEPrus W3JIYYCHHS, MOTOK JyYHUCTON JHEPruu, IHEpreTUYecKas
CBETUMOCTbD, U3ITydaTeIbHask CIOCOOHOCTh. CBSI3U MEXKIY HUMH.

5. 3adanue ons nposepku yposus « YMETby - 0 unu 2 6anna:
[Ipy mpoxXoXACHUM CJ0S BemecTBa TOMMMHOW X; = 10 cM HWHTEHCHBHOCTH
PaZIMOAKTUBHOTO W3y4YEHHUS yYMEHbIIWIAch B 3 pa3za. Bo CKONBKO pa3 yMEHBIIHUTCS
WHTECHCHUBHOCTh TOTO JK€ W3IY4YCHHsS MPH MPOXOXKIACHUHM CIIOS TOTO >K€ BEIIeCcTBa
TOJIIUHOMN X, = 17 cm?

6. 3aoanue ons nposepxu yposus « VMETDy» - 0 unu 2 6anna:
PaccuntaTh Bce BO3MOXHBIC 3HAYEHUS MOMEHTOB HUMITYJbCa JJIEKTpoHa L m wux
MPOCKIMN Ha 3aaHHoe (pu3myeckoe HampaBiieHue L,, eciau W3BECTHO, YTO 3JEKTPOH B
aToMe BOJOpOJia HaxomuTcs B 3P cocrosHuU. Mcrmonp3yiiTe KBaHTOBO-MEXAaHUYECKYIO
TEOPHI0 aTOMa BOAOPO/Ia.

Kpurepuu uToroBoii OieHKM 3a IK3aMeH:

«OTJIMYHOY - TIPH cyMMe 0auioB 5 uinu 6;

«XOpOILIOY» - MPU CyMMe OaIlyIoB 4;
«yAOBIETBOPUTENIBHO» - IPU CyMMe OailioB 3;
«HEYIOBJIETBOPUTEIBHO - MpU cyMMe Oaisios 0, 1 wu 2.

CocraButensb: K.¢.-M.H., TOLEHT Kadeapbl 0011ei hu3nku N. B.Kpusenko

3aBenyromuii kadeapou: odme Gu3nku: A.B. TBapaoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 2

4. Bonpoc onsa nposepku yposHs « 3HATh» — 0 unu 1 unu 2 6arnna:
Buemnuit  potosdpdekTr u ero OCHOBHBIE 3aKOHOMEpPHOCTHU. BombpT-ammepHas
XapakTepucTHKa poTodeMeHTa. TOK HachIIeHHs. 3anuparoliee HarpsHKeHHe.

5. 3aoanue ons nposepru yposus « VMETD» - 0 unu 2 6anna:
YacTtuia HaXOAWTCS HA MATOM HHEPreTUYECKOM YpPOBHE B OECKOHEYHO TIIyOOKOM

HOTEHIMATbHON siMe jumHoM L = 2+ 10713 M. Haiitu JUIMHY BOJIHBI JIe¢ bpois stoun
qacTuipl. M306pasute Ha pucyHke rpaduk 3aBucumoctd | y?| ot x. He memast pacueros,
HaiauTe (rpaduyecku) BEpOsITHOCTh HaX0XkAeHUs yacTuibl B obnactu ot 0,2 L 1o 0,7 L.
OTtBeT 000CHOBATE.

6. 3aoanue ons nposepru yposus « VMETDy» - 0 unu 2 6anna:
HaliTn HanMeHbIITyI0 YacTOTYy y — KBaHTa, HEOOXOUMOTO JJIsl OCYIIECTBICHUS PEaAKITUH,
FICXOHBIM MPOJTYKTOM KOTOPOH SBIsAeTCs fAeiitepuii  H , a B pe3y/IbTaTe MOTy4aroTcs
BOJIOPOJT U HEUTPOH.

ONeMEHT Macca, a.e.M.
POTOH 1,00728
HEUTPOH 1,00867
Jeiirepuii(HERTPaILHBINA aTOM) %H 2,01410
renuii (seiitpansubiii atom)3 He 3,01603

Kpurepun uToroBoii olieHKH 3a 3K3aMeH:

«OTJIMYHOY - TIPH cyMMe 6aioB 5 uinu 6;

«XOpOILIOY» - PU CyMMeE OaIyIoB 4;
«YZOBJIETBOPUTEIBHO) - IPU CyMME 0alIoB 3;
«HEYIOBJIETBOPUTEIBHOY - MpU cyMMe Oaiios 0, 1 wu 2.

CocraButens: K.(.-M.H., AOLUEHT Kadeapbl o01en Gu3nku . B.KpuBeHko

3aBenyromuii kaeapou: odme Gu3nku: A.B. TBapaoBckuit




denepanbHOE rocy1apcTBEHHOE OI0IPKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MaliviHbl U
obopymoBaHue

Hanpasnennocts (mpoduiis) — TexHoaornyeckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 3

4. Bonpoc onsa nposepku yposHs « 3HATh» — 0 unu 1 unu 2 6arnna:
Monenu crpoenust atoma. OnbIT Pezepdopaa mo paccenBanuio o-dactuil. JlocTonHcTBa
W HEJI0CTaTKU Mojienu atoma Pesepdopra.

5. 3aoanue ons nposepru yposus « VMETDy» - 0 unu 2 6anna:
BBIYHCINTD KOJIMYECTBO TEIUIOTHI, M3Iyd4aeMOe B TEYCHHE OXHOM MuHYTHL ¢ | cu’
MOBEPXHOCTH a0COJIFOTHO YepHOro Teia, Temreparypa koroporo 1000 K. IlocrosiHHas
Cretana-Bonbimana 6 =5,67-10° Br/(M*K*)

6. 3aoanue ons nposepru yposus « VMETDy» - 0 unu 2 6anna:
Ompenenuts 3HEPru0 GOTOHA, COOTBETCTBYIOMETO Ky- IMHUU B XapaKTEPUCTUYECKOM
64 .
CIEKTpe Menu ,,CU. IlocTosiHHYIO SKpaHMpOBaHUs Ui K-CepUM TPHUHATH PAaBHOM
enunune (o = 1).

Kpurepuu uToroBoii 0OieHKH 3a 3K3aMeH:

«OTJIMYHO» - IPU CyMMe OaioB 5 ui 6;

«XOpOLIOY - MPU CyMME 0aoB 4;
«YZOBJIETBOPUTEIBHOY - IPU CyMME OalioB 3;
«HEYJIOBJIETBOPUTEIIHLHOY - TIpU cymme OaioB 0, 1 v 2.

CocraBurensb: K.¢.-M.H., IOLEHT Kadeapbl oOmiel hu3nuKu N. B.KpuBeHko

3aBeyrommii kKadeapoii: oomen Gpu3nuku: A.B. TBapnoBckwmii




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoaornyeckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Puzukay

Cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 4

4. Bonpoc onsa nposepku yposHs « 3HATh» — 0 unu 1 unu 2 6anna:
I'unoresa ne bpoiins. BoyiHOBBIE CBOMCTBA MUKPOYACTHLL. DKCIIEPUMEHTAIbHAS
IIpOBEpKA rUInoTessl ne bpous.

5. 3aoanue ons nposepru yposus « VMETD» - 0 unu 2 6anna:

R Ha pucynke mpeacraBieH rpaduKu 3aBUCHMOCTH 3aJCPKUBAIOIICTO
HanpspkeHuss Uz OT 9acTOThl vV TaJalomiero CBeTa ISl BHEIIHETO
dororddekra, molydeHHbIE B IBYX pa3HBIX OMbITaX. B kakoM wu3

" ¥ OmBITOB paboTa BBIX0/1a DJIEKTPOHOB M3 MeTaJljia 00JibIiie?

6. 3adanue ona nposepxu yposusa « YMETh» - 0 unu 2 banna:
Paccunrath BCce BO3MOXKHBIC YIJIBbI, KOTOPHIE MOMEHT HMITYJIbCA 3JICKTPOHA 00pasyer C
OChI0 Z (3amaHHOE (PU3MYECKOE HANpaBICHHE), €CIU M3BECTHO, YTO JJICKTPOH B aTOME
BOJIOpOJIa HaXoaAuTCs B coctostHuu 3d. Mcmonb3yiiTe KBaHTOBO-MEXaHUYECKYIO TCOPHIO
aToMa Bojiopoza. Crenaite cCXeMaTHYHbIC PUCYHKH.

Kpurepuu uTOroBoM OLIEHKHU 32 IK3aMEH:

«OTJIMYHO» - TIPU CyMMe 0auioB S5 wiu 6;

«XOpOILIOY - MPU CyMMe 0alioB 4;
«YZOBJICTBOPUTEIHHOY - MPU CyMME 0alioB 3;
«HEYJOBJIETBOPUTEIHHOY - Tipu cymMme O6aiuioB 0, 1 v 2.

CocraBurensb: K.(¢.-M.H., TOIEHT Kadeapbl oOmmel hru3nKu . B.KpuBenko

3aBenytrouii kadenpoit: ooment hpu3uKu: A.B. TBapnoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 5

4. Bonpoc onsa nposepku yposHs « 3HATh» — 0 unu 1 unu 2 6anna:
3oHHas Teopus TBepaoro Tena. [[poBogHUKH, MTUAIECKTPUKU U TTOTYITPOBOIHUKH C TOYKU
3pE€HU 30HHOU TEOPHHU.

5. 3aoanue ons nposepru yposus « VMETDy» - 0 unu 2 6anna:
N3mepeHHass akTUBHOCTh HEKOTOPOrOo  KOJIMYECTBA  PAJMOAKTUBHOTO  CTPOHIMS
cocraBuia 4,85 MkKuU. Uemy OyzeT paBHa aKTUBHOCTh JAaHHOTO npernapata yepe3 50 ner?
Ilepuon nonypacmnana cTpoHUUs cOCTaBISET 27,7 NeT.

6. 3aoanue ons nposepru yposus « VMETDy» - 0 unu 2 6anna:
JIvHa BOJIHBI M3]Iy4aeMoro aToMoM ¢otoHa coctasisieT 0,6 mxu. Bpems xu3Hu atoma B
BO36YXKIeHHOM cocTosiHmr 10 ° ¢. Ompee/nTe OTHOIICHHE HEONPEICICHHOCTH SHEPI U
AJIEKTPOHA B BO30YKIEHHOM COCTOSIHUM K DHEPTHH U3JIy4eHHOTO (OTOHA.

Kpurepun uToroBoii olieHKH 3a 3K3aMeH:

«OTJINYHO» - IIPU cyMMe 0auioB 5 uiu 6;

«XOpOILOY» - PU CyMME OaJlsIoB 4;
«YZOBJIETBOPUTEIBHO) - IPU CyMME 0alioB 3;
«HEYIOBJIETBOPUTEIBHOY - MpU cyMMe Oaiios 0, 1 wu 2.

CocraBurensb: K.¢.-M.H., IOLEHT Kadeapbl oOmie hru3nKu . B.Kpusenko

3aBenyrommii kKadeapoii: oomen Gpu3nuKku: A.B. TBapnoBckwmii




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoii rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspos 15.03.02 TexHonmornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoI0rnueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 6

4. Bonpoc onsa nposepku yposHs « 3HATh» — 0 unu 1 unu 2 6arnna:
PannoakTuBHOCTH. 3aKOH palOaKTUBHOTO pacmana. Buasl pagnoakTHBHOTO pacmajia.

5. 3aoanue ona nposepku yposus « VMETh» - 0 unu 2 6anna:
Yactuiia HaxoauTcs B OECKOHEUHO TIJIyOOKOM OJHOMEpPHON TMOTEHIHAIBHOM sMe
mmmpuHo# | Ha mepBoM 3HepreTrueckoMm ypoBHe (N = 1). Kak uaMenurcs (yBenudurcs,
YMEHBIIUTCS, HE W3MEHHUTCS) BEPOATHOCTh OOHAPYKUTh YAaCTHUIy Ha YydYacTKe
Y5l < X < 2%4l, mpu mepexojie YaCTHIIBI Ha BTOPOH SHEPTeTHUECKUH ypoBeHb (N = 2).

6. 3aoanue ona nposepku yposus « VMETh» - 0 unu 2 6anna:
MOXXHO 71U TIEpeBECTH OJJIEKTPOH B aTOME BOJOPOJa C OCHOBHOTO Ha BTOPOU
OPHEPreTUYECKU YpOBEHBb, OO0Jy4ass BOJOpoa (OTOHAMU CBETa C BHeprueit 5,2 3B?
[Tokaxkute 3TOT mepexo] Ha SHEPreTUUYECKOU THarpamMmMme.

KpuTtepun utoroBoii oueHku 3a 3K3aMeH:

«OTJIMYHO» - TIPU CyMMe 0aJuioB S wiu 6;

«XOPOUIOY - PU CyMMe OaIIOB 4;
«YIOBJICTBOPUTEIBHOY - MPU CyMME 0alioB 3;
«HEYJOBJIETBOPUTEIHHOY - Tipu cymMme O6aioB 0, 1 v 2.

CocraBurensb: K.}.-M.H., TOLEHT Kadeapbl oOmmel hru3nKu N. B.KpuBenko

3aBenyrommii kadeapoii: oomen Gpu3nuku: A.B. TBapnoBckuii




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MaliuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoaornyeckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Puzukay

Cemectp 3

3K3AMEHAIIMOHHBIN BUJIET No 7
4. Bonpoc onsa nposepku yposHs « 3HATh» — 0 unu 1 unu 2 6anna:
3akon Kwupxroda s TemoBoro wuamyudeHus. M3mydaTtenbHas W MOTJIOMIATEIbHAS

CHOCOOHOCTH Tema. AGCOIOTHO YEPHOE U CEPOE Tea.

5. 3adanue ona nposepxu yposus « YMEThy - 0 unu 2

%0‘_ banna:
 } Ha pucynke mpencraBieH TpaduK IOTJIONICHUS
W3IydyeHus BemectBoM. OmnpeaenuTs  JTUHEHHBIN
K03 dUIEeHT ocitabaeHus BEISCTBA.
0,5
0,25 6. 3aoanue ona nposepru yposus « YMETHy - 0
unu 2 bania:

'X,CM  MoxXHO U OOHApyXHMTh BOJHOBBIE CBOMCTBA y O
YacTHUI[bl, YCKOPEHHOW 3JEKTPUUYECKUM IMOJEM C
HanpspkeHneM 100 B Ha KpHUCTAJUTMUECKOH pelieTke MeTaia ¢ PacCTOSTHHUEM MEXIy

aromamu 0,4 nm? Macca o-4acTHIBI 1M1, = 6,64-10% K2, 3apsl o-4acTuibl (, = 3,2:10°
19
K.

Kpurepuu utoroBoii 0eHKH 3a 3K3aMeH:

«OTJIMYHO» - IPU CyMMe OaioB 5 uiu 6;

«XOpOLIOY - MPU CyMMe O0aioB 4;
«YAOBJIETBOPUTEIBHO» - IPU CyMMe OaiioB 3;
«HEYJOBJIETBOPUTEIHLHOY - Tipu cymMme O6autoB 0, 1 v 2.

CocraBurensb: K.¢.-M.H., IOLEHT Kadeapbl oOmel hu3nKu . B.Kpusenko

3aBenyromuii kadgeapoi: odmel husnku: A.B. TBapaoBckuit




denepanbHOE rocy1apcTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoii rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspos 15.03.02 TexHonmornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoI0rnueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKH TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 3

3K3AMEHAIIMOHHBIN BUJIET No 8
4. Bonpoc onsa nposepku yposHs « 3HATh» — 0 unu 1 unu 2 6arnna:
3akoH coxpaHeHus sHepruu npu dorordpdekre. Popmyna DitHiTelHa. PaboTa BhIx012
1 KpacHas rpanuiia gororddexra.
5. 3aoanue ona nposepku yposus « VMETh» - 0 unu 2 6anna:
Huxe anBez[eHH HEKOTOpbIE BU/bI 3anucu ypaBHeHus lpenunrepa

1) Ap + 2 Ep =0
)—+—(E—m“’2‘2”‘2)1/;=0;
3)A1/J+—(E+ Yy =0;
4)—%v¢+u¢= ih2".

YcTaHoBuTe COOTBETCTBUE 3anucH ypaBHenuii Llpeaunrepa ux gusnueckomy
CMBICITY, PE3YJIbTaThl 3aMUIINTE B TAOJIUILY:

4megr

DU3NYECKUN CMBICIT YPABHEHUS 3anuch ypaBHEHUS

Hecranuonapuoe

o[>

CranuoHapHoOe I MUKPOYACTHIIbI B OJTHOMEPHOI
MOTEHIIMAIBLHON sIMe

B | CraunonapHoe 17151 3JIEKTPOHA B aTOME BOJOPOJIa

I' | CranmoHapHOe€ AJ11 TApMOHMUYECKOT0 OCHUIUIATOPA

6. 3aoanue ona nposepku yposus « VYMETh» - 0 unu 2 6anna:
Halitn naBneHue, KOTOPOE OKa3bIBa€T CBETOBOM MOTOK MoUHOCThIO @ = 90 BT Ha
BHYTPEHHIOIO TMOBEPXHOCTh CTEKJIIHHOM JaMIibl, NpUOIMKEHHO cuMTas ee cdepoit
paguyca R = 3 cMm, u yuutbiBasg, uro crexsio nponyckaeT 90% wu mormomaer 3%
MaJaroIIeTo Ha HETO U3TyYeHHUS.

Kpurepuu uTOroBoM OLIEHKHU 32 IK3aMEH:

«OTIIMYHOY - NIPU CyMMe OaJIJIoB 5 Wi 6;

«XOpOLIOY - MPU CyMMe OaoB 4;
«YJOBJIETBOPUTEIBHOY - IPU CyMMe OalioB 3;
«HEYJOBJIIETBOPUTEIBHO» - IIpU cymMme O6amoB 0, 1 v 2.

CocraBurensb: K.¢.-M.H., IOLEHT Kadeapbl oOmiel hu3nku . B.Kpusenko

3aBenyromuii kadenpoit: oomen Gu3zuKu: A.B. TBapaoBckuii




denepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE

BBICIIIET0 00pa30BaHUs

«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MaliviHbl U

obopymoBaHue

Hanpasnennocts (mpoduiis) — TexHoaornyeckue MaliHbl 1 000pyA0BaHUE IS

pa3paboTKu TOPPSIHBIX MECTOPOKICHUN
Kadenpa «O6mas dbuzukay
Juncuuruimaa «Puzukay

Cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 9

4. Bonpoc onsa nposepku yposHs « 3HATh» — 0 unu 1 unu 2 6anna:

[Toctynatel bopa. CtanronapHbsie OpOUTHI U 3HEpPTeTHYEeCKHEe ypoBHU aToMa. bopoBckas
TeOpHUs BOAOPOJAONIOA00HOIO aToMa.

5. 3aoanue ons nposepru yposus « VMETDy» - 0 unu 2 6anna:

V),

Haiinute BeposSTHOCTb OOHApyXEHUS JJICKTPOHA B
WHTEpBaJe L/12<x<2L/3 B GeckOHEYHO
rIyOOKO MOTEHIMANbHOU siMe mupuHoH L, rpadux v —

o
-
¥
-~

umu 2 banna:

B »ddexkre Kommnrona Habmromaercs

PEHTI€HOBCKUX Jy4ed moj yriaom 90°,

(GyHKIHMHA KOTOPOU M300pakeH Ha PUCYHKE.

6. 3aoanue ons nposepku yposus « VYMEThy» - 0

paccesiHue
Nmnynsc

23 -23
NaJarollero U paccesHHOro ¢oroHa coorBeTcTBeHHO 4-10 xem/c m 3:107 kem/c.

Kaxoil npy 3TOM UMITYJIbC TOJIY4HJI SIEKTPOH?

Kpurepun uToroBoii olieHKH 3a 3K3aMeH:

«OTJINYHO» - IIPU cyMMe 0auioB 5 uinu 6;

«XOpOILIOY» - PU CyMMeE OaIIsioB 4;
«YAOBIETBOPUTEIBHO» - IPU CyMMe 0aiioB 3;
«HEYIOBJIETBOPUTEIBHOY - MpU cyMMe Oaiios 0, 1 wu 2.

CocraBurens: K.¢.-M.H., TOLEHT Kadeapbl oOmie hu3nKu

3aBenytromuid kadenpoit: ooent hpu3zuKu:

N. B.Kpusenko

A.B. TBapaoBckuii



denepanbHOE rocy1apcTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoii rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspos 15.03.02 TexHonmornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoI0rnueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKH TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne_10

4. Bonpoc onsa nposepku yposHs « 3HATh» — 0 unu 1 unu 2 6arnna:
CooTHolieHre HeorpeaeaeHHoCcTelH. Bo3MOKHOCTh IPUMEHEHHS 3aKOHOB KJIACCHUECKOU
MEXaHUKH JIJI1 MUKPOYACTHII.

5. 3aoanue ons nposepru yposus « VMETD» - 0 unu 2 6anna:
L mxd Ha  pucynke  u3oOpakeHa  BOJIbTaMIIEpHast
Slo . XapakTepucTuka (OTOIIEMEHTa, KaToJ KOTOPOTO
U3TOTOBJIEH M3 XKene3a (Ag,x = 4,36 3B). 3necy U, —
npsmoe HanpsbkeHue, Uys, — oOpatHoe. Haittn @ —
NOTOK UW3MY4YEHUS, TMOTJIOMIEHHOTO AJICKTPOHAMHU

KaToAaa.

Ubssp, B/ Unp, B
R s e e I 6. 3aoanue ona nposepru yposus « VYMEThy -
0 unu 2 6anna:
DJICKTPOH HAXOJWUTCA B aToMe BoJopoaa B cocrosHuw Sf, mpm 3TOM MOMEHT ero
MMITyIbca 00pasyeT C 3aJaHHBIM (H3HYCCKHM HampaBieHmeM z yroax o = 30°
Hcnonb3yst 3TH JaHHBIE M KBAHTOBO-MEXaHUUYECKYIO TEOPHIO aToMa BOJOpO/A, HaInUTe

MAaroiuTHOC KBAHTOBOC YHMCJIO 3JICKTPOHA.

Kpurepuu uTOroBoM OLIEHKHU 32 IK3aMEH:

«OTJIMYHO» - TIPU CyMMe 0auioB S wiu 6;

«XOPOIIOY - PU CyMMe 0alioB 4;
«YZIOBJICTBOPUTEIHHOY - IPU CyMMeE OalioB 3;
«HEYJOBJIETBOPUTEIHLHOY - Tipu cymme O6aiuioB 0, 1 v 2.

CocraButensb: K.¢.-M.H., JOLEHT Kadeapbl 0011ei hu3nku N. B.Kpusenko

3aBenyromuii kageapou: odmielt Gusnku: A.B. TBapaoBckuit




denepanbHOE rocy1apcTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoii rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspos 15.03.02 TexHonmornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoI0rnueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKH TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 3

9K3AMEHAIIMOHHBIN BUJIET Ne_11

4. Bonpoc onsa nposepku yposHs « 3HATh» — 0 unu 1 unu 2 6arnna:
P-n-mepexon u ero csoiictBa. [luon. Ilpsmoe u oOpaTHOe BKIIOYCHHE AHOJA.
IIprumenenue nuonos.

5. 3aoanue ons nposepru yposus « VMETD» - 0 unu 2 6anna:
Hcnonb3yst mpuBeICHHYO TaOIHITy C MacCaMH HEHTPATbHBIX aTOMOB H
AJIEMEHTAPHBIX YaCTHUIl PACCUUTATh SHEPTCTHUCCKHUH 3P DEKT SIepHON peaKIuu
H+32H - 3He + }n

DeMeHT Macca, a.e.M.
IPOTOH 1,00728
HEUTPOH 1,00867
Bofopon 2H 2,01410
renuii 3He 3,01603

6. 3aoanue ona nposepku yposus « VMETh» - 0 unu 2 6anna:
[Tpu xaxom mepexone B cepun banpmepa criekTpa atoMa BoJopoa UCIycKaeTcst (DOTOH ¢
HaOonbmiel mHOM BONHBI? Paccumrtaiite ummynbc storo (orona. I[locrosHHas
Punbepra R=1,1-10" 1/m.

Kpurepuu uToroBoii 0OieHKH 3a 3K3aMeH:

«OTJIMYHOY - TIPH cyMMe 0auioB 5 uii 6;

«XOpOILIOY» - PU CyMMe OaIlsIoB 4;
«YAOBJIETBOPUTENIBHO» - IPU CyMMe OaiioB 3;
«HEYIOBJIETBOPUTENIBHOY - MpU cyMMe Oaisios 0, 1 wu 2.

CocraBurensb: K.}.-M.H., IOLEHT Kadeapbl oOmie hu3nku . B.Kpusenko

3aBenyromuii kadeapou: odmiel Gu3nku: A.B. TBapaoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MaliuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoaornyeckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 12

4. Bonpoc onsa nposepku yposHs « 3HATh» — 0 unu 1 unu 2 6anna:
XapakTepUCTUKH aTOMHOIO siapa. DHEPrus CBA3M sipa. YelbHas SHEPTUsl CBS3H.
XapakTepucTUKa yCTOMYUBOCTH SED.

5. 3aoanue ons nposepru yposus « VMETDy» - 0 unu 2 6anna:
[Tpu moBBIIEHNH aOCOTIOTHOW TemIepaTypbl abCONMIOTHO udepHOoro Tena ot 1) mo 13
HHEPreTUyYecKas CBETUMOCTh yBenuuuiaach B 16 pa3. Kak U BO CKOJIBKO pa3 Mmpu 3TOM
M3MEHWIACh JIMHA BOJHBI, HAa KOTOPYIO MPUXOAMUTCS MAaKCUMyM H3Iy4yaTelbHOU
CIIOCOOHOCTH a0COIIOTHO YepHoro Tena? M3obpa3ute Ha oHOM rpaduke 3aBUCUMOCTH
M3JIy4aTeIbHON CIIOCOOHOCTH Teja OT JJIMHBI BOJIHBI JjIst TeMiiepatyp 11 u 1.

6. 3aoanue ona nposepku yposus « VYMETh» - 0 uau 2 6anna:
®doToKaTOJ HM3rOTOBJIEH M3 MeTayia ¢ paboToi Bbixona 4 5B. MOXHO 1M MOIYYUThH
dotorok mopsiaka 100 mxA, obmyuast karoj cBetoM ¢ anuHOW BosHb 500 wm, eciu
MOTJIOUICHHBIN KaTOJIOM CBETOBOI MOTOK cocTaBisieT 0,25 uBm?

Kpurepuu uToroBoii OeHKH 3a IK3aMeH:

«OTJIMYHO» - NIPU CyMMe OaioB 5 i 6;

«XOpOLIOY - MPU CyMME OaioB 4;
«YIOBJIETBOPUTEIBHOY - MPU CyMMeE OaioB 3;
«HEYJIOBJIETBOPUTEIIHLHOY - TIpU cymme OauioB 0, 1 v 2.

CocraButensb: K.¢.-M.H., T0LEHT Kadeapbl o011eit Gu3nku N. B.Kpusenko

3aBenyromuii kadeapon: oommen Gpunku: A.B. TBapaoBckuii




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 3

9K3AMEHAIIMOHHBIN BUJIET Ne_13

4. Bonpoc onsa nposepku yposHs « 3HATh» — 0 unu 1 unu 2 6arnna:
OcHOBHBIE BBIBOJIbI KBAHTOBO-MEXaHUUYECKOI TEOPUH aTOMA BOJOPO/IA.

5. 3aoanue ona nposepku yposus « VMETh» - 0 unu 2 6anna:
[Ipn m3ydyeHnH AaBJCHUs CBETa MOTOK M3IyYEHUs MalaeT Ha 3epKajbHYIO IUIACTUHKY.
Kak m moyemy m3mMeHUTCS (YBEIWYUTCS, YMCHBIIUTCS, OCTAHETCS MPEXKHUM) CBETOBOC
JaBJICHNUE, €CIH 3epKATbHYI0 ITUTACTUHKY 3aMEHHUTh Ha YEepHYI TeX XK€ pPa3MepoB,
OCTaBUB HEM3MEHHBIM CBETOBOM MOTOK M YTOJI €T0 MaCHUS.

6. 3aoanue ona nposepku yposus « VMETh» - 0 unu 2 6anna:

Ha ynune uner caer npu temneparype okpyxaromero Bozayxa 0°C. CHeXUHKHU MMaIaroT
BEPTHKAIHO. 33 CEKyH/Iy Ha [IOBEPXHOCTD 36MJIH IUTOMAABI0 | M IafaeT B CPEIHEM N =
150 cuexunok wmaccodt 1,5 Mr kaxmgas. YauuHblii (QOHaph BBINOJIHEH B BHJE
CTEKJISTHHOTO Ky0a ¢ jmHoM pedbpa 20 cm. Omnpenenute MUHUMAIbLHYIO MOIIHOCTh
JamMrnoyku (oHaps, KOTOPYIO HEOOXOAUMO UCIOIb30BaTh, YTOOBI Ha BEpXHEN IpaHu Ky0a
He HakammBaics cHer. Koaddumment mnpospayHoctu crekna GoHaps n = 60%,
yAeabHas TeIUIoTa MIaBJIECHUS Jpaa 3,3 10° JIK/KT.

Kpurepun UTOroBoi OLEHKH 32 IK3aMeEH:

«OTJINYHO» - IIPU cyMMe 0auioB 5 nii 6;

«XOpOILOY» - IPU CyMMe 0asioB 4;
«YZAOBJIETBOPUTENIBHO» - IIPU CyMMe 0alioB 3;
«HEYIOBIETBOPUTENBHOY - Tipu cymme O6ammos 0, 1 v 2.

CocraBurensb: K.}.-M.H., IOLEHT Kadeapbl oOmiel hu3nku N. B.KpuBeHko

3aBenyromuii kadeapoi: ooei GU3nKu: A.B. TBapaoBckuii




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocyiapcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoI0rnueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Pu3ukay

Cemectp 3

9K3AMEHAIIMOHHBIN BUJIET Ne_14

4. Bonpoc onsa nposepku yposHs « 3HATh» — 0 unu 1 unu 2 6arnna:
VYnerpaduoneronas katactpoda. ['unoresa [lnanka. KBantosas npupona ceera.

5. 3aoanue ona nposepku yposus « VMETh» - 0 unu 2 6anna:

DJIEKTPOHBI B AJIEKTPOHHO-TyueBo TpyOke (DJIT) mpoxoasT yCKOPSIONIyH0 pa3HOCTh
norenuuasioB U = 700 B. Pazmep nsitHa Ha skpane DJIT, cozmaBaemMoro ajieKkTpoHamu,
coctaBisieT Ax =0,2 mm. MOXHO JIU HE MCIOJb30BAThH AIapaT KBAHTOBOW MEXaHHKHU
1. ONMMCAHUA JBWXKEHUS JJIEKTpOHOB? OTBET MNOATBEPAUTH pacueTtamMu. Maccy

SJIEKTPOHA IPHHSTH paBHoi M, = 9-107% «.

6. 3aoanue ona nposepku yposus « VMETh» - 0 unu 2 6anna:

IloTok sHEpruu, M3jIydyaeMoOW U3 CMOTPOBOIO OKOIIKA IUIABWIBHOM IE€YH, COCTABISAET
2

100 Bm. OmnpenenuTh TeMIlepaTypy I€Ud, €CJIM IUIOmanas otBepctus 6 cwm”. Ileun

cuutath ceppiM TenoM ¢ Kodpduimentom uepHoTel 0,3. Iloctosinnas Credana-

Bombumana ¢ = 5,67-10° Br/(m*K").

Kpurepuu uToroBoii OeHKH 3a IK3aMeH:

«OTJIMYHO» - NIPU CyMMe OaioB 5 i 6;

«XOpOLIOY - MPU CyMME OaioB 4;
«YIOBJIETBOPUTEIBHOY - MPU CyMMeE OaioB 3;
«HEYJIOBJIETBOPUTEIILHOY - TIpU cymme OauioB 0, 1 wim 2.

CocraButens: K.¢.-M.H., TOLEHT Kadeapbl o01Iei Gu3nku N. B.Kpusenko

3aBeayrommii kadeapoii: oomen Gpu3nku: A.B. TBapaoBckui




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoaornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mias dbuszukay

Juncuuruimaa «Puzukay

Cemectp 3
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4. Bonpoc onsa nposepku yposHs « 3HATh» — 0 unu 1 unu 2 6anna:
TopMo3HOE M XapaKTepUCTUYECKOE PEHTTEHOBCKOE M3IIYYCHHE, UX CHEKTP W MPUYHHA
BO3HHKHOBeHUs. DopMyiia Mo3nu 1isi peHTT€HOBCKOTO U3ITyYCHHUS.

5. 3aoanue ons nposepru yposus « VMETD» - 0 unu 2 6anna:
Yactuiia HaxoauTcs B OECKOHEUYHO TIJIyOOKOM OJHOMEpPHON TMOTEHIHAIBHOM siMe
mupuHod | Ha maTomM sHepreTrueckoM ypoBHe (N =5). Ompenenure BEPOSTHOCTH
oOHapykuTh yacTuily Ha ydactke 0,2] < x < 0,6l.

6. 3adanue ona nposepxu yposus « VYMETh» - 0 unu 2
' s p d f 6 .
ana.
3 Ha sHepretuueckoii quarpaMme aToma BOJOPOJa M300pa3uTh
U 3amucaTh BCE paspelieHHbIe MEepexo/Ibl AIEKTPOHA ¢ 4 — TO
HHEPreTUYECKOTO YpPOBHA HA TPETUH, HCHOJIB3YysS IPaBUIIO
otbopa.

KpuTtepun utoroBoii oneHku 3a 3K3aMeH:

«OTJIUYHOY - NIPU CyMMe OaioB 5 uiu 6;

«XOpOIIOY - PU cyMMe 0alioB 4;
«YZOBJIETBOPUTEIIHHOY - PU CyMMe 0alioB 3;
«HEYJOBJIETBOPUTEIHLHO - Tipu cymMme O6aiutoB 0, 1 v 2.

CocraBurens: K.¢.-M.H., IOLEHT Kadeapbl oOmel hru3nku N. B.KpuBenko

3aBeayrommii kadempoii: oomen Gpuznku: A.B. TBapmoBckmii




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Puzukay

Cemectp 3
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4. Bonpoc onsa nposepku yposHs « 3HATh» — 0 unu 1 unu 2 6anna:
Bonnosas ¢ynkuus u ee pusudeckuit cmpici. Ypasaenue Llpenunrepa.

5. 3aoanue ona nposepku yposus « VMETh» - 0 unu 2 6anna:
Ha pUCYHKE n3o0pakeHa
BOJIbTaMITEpHAS XapaKTePUCTHKA
dboTornemenTa, KaToJ KOTOPOTO
U3rOTOBJICH U3 xkene3a (A, = 4,36 9B).
3nece U,, — mpsAMoe HampsKeHHUE

B Mexny karomoM U aHoaoM, Uy,
oOpatnoe. Halitn @ — moTok J1yducToit
DHEPIUH, MOTJIOLIEHHBIN

I . . mrd

I

ko o T S

I@’B

r e r 2 3 4 5

(bOoTORIEKTPOHAMH KaTOa.

6. 3aoanue ona nposepku yposus « VMETH» - 0 unu 2 6anna:
DNeKTpOH HAXOAUTCS B aroMme, pasmep kotoporo umeeT mopsmok 0,1 wu. Kakxoma

HEONpEe/eIEHHOCTh CKOPOCTH 3JekTpoHa? Macca smektpoHa m, =9-10"ke, 3apsn
3JIEKTpPOHA (, = — 1,6:10™ K.

Kpurtepun UTOroBoi OLEHKH 32 IK3aMeEH:

«OTJINYHO» - IIPU cyMMe 0auioB 5 uinu 6;

«XOpOILIO» - IPU CyMME OaJlsIoB 4;
«YAOBJIETBOPUTENBHO» - IIPU CyMMe 0alioB 3;
«HEYJOBJIIETBOPUTEIHHO» - IipHU cymMme O6amoB 0, 1 v 2.

CocraBurens: K.¢.-M.H., IOLEHT Kadeapbl oOmie hru3nuku . B.KpuBenko

3aBeyrommii kadeapoii: oomen Gpu3nuku: A.B. TBapnoBckwmii




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MaliuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 3
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4. Bonpoc onsa nposepku yposHs « 3HATh» — 0 unu 1 unu 2 6anna:
Kpucramn ¢ Mukpockonuueckord Todku 3peHus. OO0pa3oBaHHE SHEPIeTHUYECKUX 30H B
KpHUCTaJUIax.

5. 3aoanue ona nposepku yposus « VYMETH» - 0 unu 2 6anna:
Haittu miomans wu3ydarmomend MNOBEPXHOCTH HUTH 60-BaTTHOM JlaMIlbl U €€
DHEPreTUYECKYI0 CBETUMOCTh, eciau Temmneparypa HuTH 2500 K. H3yueHue HuTH
coctaBisieT 35 % OT u3my4eHust a0COTOTHO YEPHOTO Tella PU JaHHOW TeMIepaType.

6. 30anue ons nposepxu ypoeus « VYMETBy - 0 unu 2 6anna:
Ha Kpyrioe IUIOCKOE 3epKaiblie, IUIOMAAb MOBEPXHOCTH KOTOPOro 2 cy’, Mmajaet
cBeToBOM moToK paBHbI 600 Bm. OnpenenuTs JaBieHue cBeTa Ha 3epkanblie. Kak u Ha
CKOJIbKO M3MEHHUTCS 3TO JaBIICHHE, €CIM BCIO TMOBEPXHOCTh 3€pKaja 3a4epHUTH?
[ocrosianas [Tmanka h=6,63-10 JIx-c, ckopocts cBeTa B Bakyyme € =3-10° m/c.

Kpurepuu uToroBoii OeHKM 3a IK3aMeH:

«OTJIMYHOY - TIPH cyMMe 0auioB 5 uiu 6;

«XOpOILIOY» - MPU CyMMe OaIlyIoB 4;
«YZAOBJIETBOPUTENBHO» - IIPU CyMMe 0ajlioB 3;
«HEYJIOBJIETBOPUTEIIHLHOY - TIpU cymme OauioB 0, 1 wim 2.

CocraButensb: K.¢.-M.H., T0LEHT Kadeapbl o01Iei hu3nku N. B.Kpusenko

3aBenyromuii kadeapou: odmei Gusnku: A.B. TBapaoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BbICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hamnpasnenue noarorosku 6akanaspos 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKIACHUN

Kadenpa «Ob6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 3
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4. Bonpoc onsa nposepku yposHs « 3HATh» — 0 unu 1 unu 2 6arnna:
SnepHbie peakiuu. 3aKOHBI COXPAHCHUSI B SITEPHBIX PEAKIIUAX. DHEPreTHUeCcKuil 3 HeKT
SAIEPHON PEAKIUH.

5. 3aoanue ons nposepru yposus « VMETD» - 0 unu 2 6anna:
Pabota BbIX0/1a 2JIEKTPOHOB C MOBEPXHOCTH KaTojia paBHa 6 3B. byner nu HaOmonaThCs
dboTodddext mpu o0dydyeHHH KaToda CBeTOM C JiauHOM BoJiHbI A3 = 100 wu u A,
=400 mm? Kakoii 0071aCTH CHEKTpa COOTBETCTBYET W3JIyUY€HHE, BbI3bIBAIOIICE
¢boTord ekt ¢ TOBEpXHOCTH TaHHOTO KaToa?

6. 3aoanue ona nposepku yposus « VYMETh» - 0 unu 2 6anna:
BCileACTBIE PaIHOAKTHBHOTO paciaga o,U* mpesparraercs B gPb*®. Cxonbko ansda- u

6CTa-paCHaI[OB OH IIpHU 9TOM HCIIBIThIBACT?

Kpurepuu uTOroBoM OLIEHKHU 32 IK3aMEH:

«OTJIMYHOY - TIPH cyMMe 0auioB 5 uiu 6;

«XOpOILIOY» - PU CyMMe OaIIoB 4;
«YAOBJIETBOPUTEIBHO» - IIPU CyMMe 0ailioB 3;
«HEYJOBJIIETBOPUTEIBHO» - IIpHU cymMme O6aoB 0, 1 v 2.

CocraButens: K.¢.-M.H., JOLEHT Kadeapbl 0011eit hpu3nku N. B.Kpusenko

3aBenyromuii kageapoi: odmielt husuku: A.B. TBapnoBckuit




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MaliuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 3
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4. Bonpoc onsa nposepku yposHs « 3HATh» — 0 unu 1 unu 2 6anna:
@OTOHBI U UX XapAKTEPUCTUKU. KOPIyCKyIAPHO-BOJIHOBOM yaju3M CBETA.

5. 3aoanue ona nposepku yposus « VMETh» - 0 unu 2 6anna:
Y CTaHOBHUTE COOTBETCTBUE KBAHTOBBIX Yncel N, |, M, Mg onpenensrommx BOJIHOBYIO
(GYHKITUIO DJIEKTPOHA B aTOME BOJOPO/I, MX (PU3HUECKOMY CMBICITY, PE3yIbTaThI
3aMUIIUTE B TAOJIUITY, TPUBEACHHYIO HUXKE:

KBauToBoe
YHUCJIO

dusmyeckmii CMBICIT

OmnpenensieT OpUeHTAIMIO JJIEKTPOHHOTO 00J1aKa B MPOCTPAHCTBE

Omnpenensier Gopmy 2JIEKTPOHHOTO 00JIaKa

OmnpexpensieT pa3Mepbl AMEKTPOHHOTO 00IaKa

|| T >

Onpenenser cOOCTBEHHBIM MEXaHUYECKH MOMEHT AJIEKTPOHA

6. 3aoanue ons nposepku yposus « VMETH» - 0 unu 2
oanna:
Ha pucynke npencraBieH rpaduk 3aBUCUMOCTH OTHOIIEHUS
AKTUBHOCTU PAJMOAKTUBHOTO BEIIECTBA K €€ 3HAYCHHUIO B
Ha4aJIbHBII MOMEHT OT BpeMeHU. Uepes kakoe BpeMsl Iociie

Havajga paJdOaKTHBHOIO pacraja aKTUBHOCTb YMEHBIIIMTCS
Ha 10%?

t, MIH

Kpurepuu uToroBoii 0ieHKH 3a IK3aMeH:

«OTJIMYHO» - IIPU CyMMe OaioB 5 i 6;

«XOpOLIOY - MPU CyMME OaioB 4;
«YZOBJIETBOPUTEIBHOY - PU CyMMe OalioB 3;
«HEYJIOBJIETBOPUTEIILHOY - TIpU cymme O6auioB 0, 1 v 2.

CocraBurensb: K.¢.-M.H., IOLEHT Kadeapbl oOmie hu3nKu . B.Kpusenko

3aBemyrommii kadeapoii: oomen Gpu3nku: A.B. TBapaoBckuii




denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKIECHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 15.03.02 TexHomornueckrue MalivuHbl U
obopynoBaHue

Hanpasnennocts (mpoduiis) — TexHoIornueckue MaliHbl 1 000pyA0BaHUE IS
pa3paboTKu TOPPSIHBIX MECTOPOKICHUN

Kadenpa «O6mas dbuzukay

Juncuuruimaa «Ou3ukay

Cemectp 3
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4. Bonpoc onsa nposepku yposHs « 3HATh» — 0 unu 1 unu 2 6arnna:
KBanrtoBeiii  ocummisstop (nonsitue, ypaBHenue Illpenunrepa, sHepreTuueckas
nuarpamma). TyHHENbHBIN 2h(DEKT.

5. 3aoanue ons nposepru yposus « VMETD» - 0 unu 2 6anna:
Oueprus cBs3u sanapa ,,Ne” pasHa 160 M»sB, a siapa ,,Ta'® - 1440 MbB. Kakoe u3 3Tux

snep oosee ycroiunpo? [Touemy?

6. 3aoanue ona nposepku yposus « VYMETh» - 0 unu 2 6anna:
®oton ¢ gnmuHo# BonHbI A = 0,0736 HM paccenBaeTcss Ha CBOOOJHOM 3JIEKTPOHE; MPH
3TOM €ro JIJIMHA BOJIHBI yBennunuBaeTcs Ha 6,58%. Onpenenure yroa paccestHusl.

Kpurepun uToroBoii oeHKH 3a 3K3aMeH:

«OTJINYHO» - IIPU cyMMe 0auioB 5 uinu 6;

«XOpOILOY» - PU CYMME OaJlsIoB 4;
«YZOBJIETBOPUTEIBHO) - IPU CyMME 0alioB 3;
«HEYIOBJIETBOPUTEIBHOY - MpU cyMMe Oaiios 0, 1 wu 2.

CocraBurensb: K.¢.-M.H., IOLEHT Kadeapbl oOmiel hru3nku N. B.Kpusenko

3aBenyromuii kadeapou: odme Gu3nku: A.B. TBapaoBckuit




	Напряжение на обкладках конденсатора в колебательном контуре меняется согласно закону U = 5 cos(104(t + (/4), В. Заряд на обкладках   конденсатора   в   начальный  момент времени равен 1 мкКл. Найти индуктивность катушки.
	а) 1 и 2;б) 2 и 3;в) 3 и 4; г) 4 и 5.
	а) 0,0015 м;
	б) 1,5 106 м;
	в) 1,5 м;
	г) 1,125 м.
	/Насколько изменится оптическая длина пути луча,  распространяющегося в воздухе, если перпендикулярно ему поместить две пластинки (см. рис.)? Показатели преломления вещества пластинок n1 = 1,7, n2=1,4; толщины пластинок d1 = 1 мкм, d2 = 1,5 мкм.
	Выбрать вариант правильного ответа.
	При каком сдвиге фаз в колебаниях вектора напряженности электрического поля в данной точке экрана две плоские световые волны с длиной волны 400 нм и 800 нм и с одинаковой амплитудой полностью гасят друг друга при интерференции?
	а) При сдвиге фаз, равном π/2;
	б) При сдвиге фаз, равном π;
	в) При сдвиге фаз, равном 2π;
	г) Ни при каком сдвиге фаз.
	Выбрать вариант правильного ответа.
	/На рисунке изображена вольтамперная характеристика фотоэлемента, катод которого изготовлен из железа (Авых = 4,36 эВ). Здесь Uпр – прямое напряжение между катодом и анодом, Uобр - обратное. Найти Ф – поток лучистой энергии, поглощенный фотоэлектронам...
	Фотон с длиной волны λ = 0,0736 нм рассеивается на свободном электроне; при этом его длина волны увеличивается на 6,58%. Определите угол рассеяния.

