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1. EJIX OCBOEHUA JUCHUIIJINHBI

Lenb ocBoenus: nucuuiuinHbl «DHU3UKa» COCTOMT B CO3/aHUU Y OOYYarOIIMXCS OCHOB
JIOCTaTOYHO IIUPOKOM TEOPETUYECKOM TMOATOTOBKM B 00JacTH (QU3UKU, TO3BOJISIOLIECH
OpUEHTUPOBATHCS B MOTOKE HAYYHOM M TEXHUYECKONW HHQpOpMAIMK U OoOecleyuBaroleil um
BO3MOXXHOCTh HCIOJIb30BAaHUSI HOBBIX (DU3UYECKUX TMPHUHIUIOB B TeX 00JACTSIX TEXHUKH, B
KOTOPBIX OHU CHEIHAIU3UPYIOTCS.

[Ipu 3TOM 3a0auamu TUCUUTIIIUHBI SBIISIOTCA:
- mproOpeTeHne 00yJarouMMHCs 3HaHUH B 001aCTH:

- (hopmupoBaHUs HAay4YHOI'O MBIIUIEHUSI U  COBPEMEHHOIO €CTECTBEHHOHAYYHOI'O
MHUPOBO33pEHUS, B YaCTHOCTH, NPABUIBHOIO MOHMMAHUS T'PAHULl MPUMEHUMOCTU Pa3IUYHbIX
¢u3NyYeCKUX MOHSTUH, 3aKOHOB, TEOPUM M YMEHMsI OLIEHUBATh CTENEHb JOCTOBEPHOCTU
pe3yJIbTaTOB, MOJYYEHHBIX C IOMOIIBI0 3KCIEPUMEHTAJIbHBIX WM MaTEMaTHUYECKUX METOJI0B
UCCJIEIOBAHMSI;

- YCBOEHHUSI OCHOBHBIX (DM3MUECKUX SIBJIEHUH U 3aKOHOB KJIACCUYECKOW M COBPEMEHHOMU
¢u3uKu, METOI0B (PU3MUYECKOTO MCCIICIOBAHNUS;

- BBIpa0OTKM TPUEMOB M HaBBIKOB PEIICHUsI KOHKPETHBIX 3a7a4 U3 pa3HbIX oOnacteit Gusmkwy,
MOMOTAIOIIUX 00yYaIOUIUMCS B IajbHEHIIEeM peliaTh HHXEHEpPHbIE 3a1auu;

- 03HAKOMJICHHSI C COBPEMEHHOW HAy4YHOW amnmapaTypoil W BhIPAOOTKHM HAYaJbHBIX HABBIKOB
MPOBEJICHUS SKCIIEPUMEHTAIBHBIX HAYYHBIX UCCIEIOBAHUM Pa3NUYHbBIX (U3UUECKUX SIBICHUN U
OLIEHKH TTOTPEINTHOCTEN U3MEPEHUH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBI

2.1. JIucuummuraa «®u3ukay» OTHOCHTCS K 00s3aTenbHON yacTh brmoka 1 JIMCHUILIMHBL
(MOTyNH), UMEET TECHYIO CBA3B C IPYTUMH TUCIUILUTMHAMH.

2.2. B rabmuue mnpuBENEHBl NPEIUIECTBYIOIUIME M  MOCIEAYIOUIUE JUCHUIUIMHBI,
HarpaBJIeHHble Ha (OPMHPOBAHHWE KOMIIETEHLMH TUCHMIUIMHBI B COOTBETCTBMM C MaTpulEeH
xomneteHuit OI1.

[penmecTByomme U nocjaeayouye IMCHUNINHbI,
HaNpaBJeHHbIC HA (JopMHPOBaAHHME KOMIIETEHIUH

Ne
u/ IIpenmecTByomme IHCHUNTHHBI IMocaexyromme JUCHUNINHBI
1. Onwupaercs Ha 3HAHUS, YMEHUS U TeopeTnueckne OCHOBBI 2JIEKTPOTEXHUKHU
HABBIKH, CQOPMUPOBAHHBIC DNEKTPOTEXHUUECKOE U KOHCTPYKLINOHHOE
JUCHUIUIMHAMH PEIBIIYLIETO MAaTEePUATIOBELCHHE

OBHS 00pa3oBaHUsA
P p OO6mias >HEpreTUKa

Briciias maremaTtuka
TeopeTnyeckas MExaHHKa
DIIEKTpUYECKUE U3MEPEHUS
DJIEKTPOHUKA
DHeprocoOepexeHue

3amuTa BEITYCKHON KBaTH()HKAIIMOHHOM
paboThI, BKIIOYAsI MOJTOTOBKY K MPOIEType
3alUTHI 1 TPOUCAYPY 3alIUThI

OCHOBBI MOJICIUPOBAHUS B Simscape




3. HINTAHUPYEMBIE PE3YJIBTATbI OB YYEHUSA

[TJTAHUPYEMBIE PE3YJIbTATHI OCBOEHUS OBPA3OBATEJIBHOM ITPOIPAMMBI (OIT) — KOMIIETEHIUN
OBYYAIOIIMXCS OIPEJIEJISIIOTCST TPEBOBAHUSIMU CTAHIAPTA T10 HAITPABJIEHHIO ITOATOTOBKU
13.03.02 DJIEKTPOSHEPTETUKA M DJIEKTPOTEXHUKA U ®OPMUPYIOTCS B COOTBETCTBUU C
MATPULIEX KOMITETEHIINI OI1

Ne Homep/ HaumeHoBanue B pe3yabrare uzy4eHnusi AMCUUIIMHBI
n/n HHJIEKC KOMIeTeHIUH o0y4arommecst 10JIKHbI:
KOMIIETEeHI[M U (MJ1M ee 4ACTH)

1 2 3 4

1. | OIIK-3 Criocoben OIIK-3-1 JlemoHCTpHUpYET 3HAHHE
MIPUMEHSTh (GyHIaMEHTAILHBIX ~ 3aKOHOB  NPHUPOJBI U
COOTBETCTBYIOIINN OCHOBHBIX  (DM3MYECKUX W MaTeMaTHYCCKUX
(busuko- 3aKOHOB
MaTeMaTHUYeCKUn OIIK-3-2 TIlpumeHseT (Qu3MUECKUE 3aKOHBI M
armrmapar, METO/IbI | MATEMaTHYECKUE METOJbI U PELICHHS 3a]ad
aHamm3a U | TEOPETHYECKOTO U MPUKIIATHOTO XapaKTepa
MOJIETTUPOBAHUS, OIIK-3-3 BriOupaeT MeToIbl MOJCINPOBAHUS H
TEOPETUYECKOTO M | CpEACTBA  M3MEPEHHMH  JUIsI  TPOBEACHUS
IKCHEPUMEHTAIBHOTO | SKCIIEPUMEHTAIBHBIX UCCIICIOBAHHH npu
WCCIICIOBAHMSI  TIPH | pelIeHuH NMpo(hecCHOHAIBHBIX 3a/1a4
pelieHun
npo¢eCcCHOHATHHBIX
3a/1a4

2. |IIK-2 Cnocoben [TIK-2.1. Cobupaer U CUCTEeMATH3UPYET HAYYHO-

MOATOTOBUTEH TPOEKT
CUCTEM
INEKTPOCHAOKEHHS
00BEKTOB
KaluTaaIbHOTO
CTPOUTEIILCTBA

TEXHUUYECKYI0 WH(POpPMAIUU O pacCMaTPUBAEMOM
o0BeKTe, B  T.4. C  HCHOJH30BAHUEM
UH(OPMALIMOHHBIX TEXHOJIOTHI

[IK-2.2. Hcnome3yeT CpeiacTBa MPHUKIATHOTO
MpOrpaMMHOTO oOecreueHus Aisi 00OCHOBAaHUS

pe3yIbTaToB pelIeHus 3a/1a9u
npohecCHOHANBEHOM e TENbHOCTH

ITK-2.3. Ucnons3yer nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIE TEXHOJOTHUHI TUTST

oopMIICHHS JOKYMEHTAIMH W TPEICTaBICHUS
uHpopManuu B 0o0NacTH MNpodeccHoHANbHOM
JeSITeTTbHOCTH




4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI
4.1. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

Ounas popma o0yueHust

Buj yueoHoii pa6oThi Bcero yacos CeMeCTpLI*
Ne 1 No2
4acoB 4acoB
1 2 3 4
AynuTopHasi KOHTaKTHasi padoTa (Bcero) 162 108 54
B Tom uucie:
Jlexmmm (JI) 72 36 36
[Mpaktuyeckue 3austust (I13), Cemunaps (C) 36 36 -
Jlaboparopusie padbots (JIP) 54 36 18
KonrakTHas BHeayiuTopHas padora, 6 3,7 1,7 2
mom uucne:
IPYNIOBbIE U UHJIMBUyaJIbHbIE 3,7 1,7 2
KOHCYJIbTaI[HH
CaMOC;f*OﬂTeJIbHaH padoTa o0y4yaIerocs 86 34 52
(CPO) (Bcero)
Pabota ¢ nekuusamMu 26 8 18
PaGoTa ¢ KHUKHBIMH HCTOYHUKAMHM 20 8 12
Pabota ¢ 3eKTpOHHBIMU HCTOYHUKAMHU 26 8 18
[TonroroBka Kk MpOMEKYyTOYHOMY KOHTPOJIIO 6 2 4
(TITIK)
[TonroroBka K TECTUPOBAHUIO 8 8 -
Ipomexyrounas | 3auer (3) 3 3
aTTecTanus B TOM 4mcJIe:
[Ipuem 3au., yac 0,3 0,3
sK3ameH () 3 (36) 3 (36)
B TOM 4HcJIe:
[Ipuem 7k3., yac. 0,5 0,5
KoncynpTanus, yac. 2 2
CPO, uac. 33,5 33,5
HUTOTIO: 4acoB 288 144 144
Obmas 3a4. e/l 8 4 4
TPYA0EMKOCTh




3aounas popma oOyuenus

Bua yueOHoii padoThl Bcero yacos CeMeCprI*
Ne 1 No2
4acoB 4acoB
1 2 3 4
AyauTOpHasi KOHTAKTHas padorta (Bcero) 24 14 10
B ToM uucne:
Jlexmmm (J1) 12 6 6
[Mpaktuueckue 3austus (I13), Cemunaps (C) 4 4
JlaGopaTtopusie padoTs (JIP) 8 4 4
KonTakTHasi BHeayiuTopHasi padora, ¢ 2 1 1
mom uucne:
TPYIIIOBBIE U UHAUBUAYAIbHbBIE 2 1 1
KOHCYJIbTAIlHH
CamocTosiTesibHasi paboTa 00y4aromerocs 249 125 124
(CPO) (Bcero)
Pabora ¢ nekuusMu 74 34 40
PaboTa ¢ KHUKHBIMU UCTOUYHUKAMU 56 24 32
PaboTa ¢ 371eKTPOHHBIMH HCTOYHUKAMH 53 23 30
[ToaroroBka K MPOMEXYTOYHOMY KOHTPOJIIO 26 12 14
(TITIK)
[ToaroroBka K TECTUPOBAHUIO 24 24 B
Pabota c anekTpoHHBIM TOPTHOIHO 16 8 8
IMpomeskyTounas | 3auer (3) 3 (4) 3 (4)
arrecranus B TOM 4HCJIe:
[Tpuem 3au., yac 0,3 0,3
sk3ameH (D) 2(9) 32 (9)
B TOM 4HcCJIe:
[Tpuem 5Kk3., ac. 0,5 0,5
CPO, uac. 8,5 8,5
HUTOIO: 4acoB 288 144 144
O6mas 3a4. efI. 8 4 4
TPYA0EMKOCTh




4.2. COAEP) KAHUE JUCHUITJINHBI
4.2.1. Pa3jaesnbl (TeMbl) IUCHHUILUIAHBI, BUIAbI Y4eOHOH 1eATEJILHOCTH U (DOPMBI KOHTPOJISI
Ounasn gopma o0yueHus

Buabl y4eOHoii 1eATEIbHOCTH,
BKJIIOYASI CAMOCTOSITEIbHYI0
Ne ®opMbI TEKYLIETO
o/ HaumenoBaHue pa3aesa padoTty o0yuarmmxcs KOHTDOJIS yCrIeB-
AU CIMTITTMHBI (B yacax)
n ™
J | JP | I3 | CPO | Bcero
1 2 3 4 5 6 7 8
Cemectp 1
1. | Mexanuka 18 | 18 | 24 16 76 | YcrHBIH ompoc,
3aIuTa
1a00paTOPHBIX
pabor
TECTUPOBAHUE
2. | Monexynspuas pusuka, 18 | 18 | 12 18 66 | YcrHbIl onpoc,
TePMOUHAMUKA 3aIuTa
71a00paTOPHBIX
pabor
TECTUPOBAHUE
3. BneayauTopHasi KOHTaKTHas 1,7 | UnauBuayansHbIe
pabota U TPYIIIOBBIC
KOHCYJIbTAIlHH
4. | IIpomexxyTouHas aTTecTanus 0,3 3auer
5. | Becero yacoB B 1 cemecTpe 36 | 36 | 36 34 144
Cemectp 2
6. | [loHsATHS U 3aKOHBI 14 8 16 38 | YcrHBIH ompoc,
ANEeKTpOMarHeTu3Ma 3aIuTa
1a00paTOPHBIX
pabor
7. | Onruka. 12 6 16 34 | YcrHBIH ompoc,
3aIuTa
1a00paTOPHBIX
pabot
8. | DieMeHTHI kBaHTtoBok | 10 | 4 20 34 | YcrHBIH ompoc,
TEOPUU U aTOMHON (DU3HKHU 3aIuTa
1a00paTOPHBIX
pabot
9. | BaeayauTopHas KOHTaKTHAS 2 NunuBuayanpHbIC
pabota U TPYIITIOBBIC
KOHCYJIbTAITu!
10. | IlpomexyTouyHast aTTeCcTaIus 27 | Dx3ameH
11. | Bcero yacoB Bo 2 cemecTpe | 36 | 18 52 144
UTOro 72 | 54 | 36 86 288




3aounas popma oOyueHnust

Buabl yueOHoii 1eATeIbHOCTH,
BKJIIOYAsI CAMOCTOSITEIbHYIO
®opMbI TEKYLIETO
Ne HaumenoBanmue pasaena padoTry o0y4aromuxcs
KOHTPOJIS yCIeB-
n/n AUCHMILINHBI (B yacax) ™
J | JIP | II3 | CPO | Bcero
1 2 3 4 5 6 7 8
Cemectp 1
1. Mexanuka 4 2 2 53 61 | YcrHsIi ompoc,
3aIuTa
KOHTPOJIBHBIX
pabor
TECTUPOBAHUE
2. MonekynsipHas ¢pu3uka, 2 2 2 72 78 | YcrHbIN onpoc,
TEPMOIMHAMHKA 3aIuTa
KOHTPOJIbHBIX
pabor
TECTUPOBAHUE
3. BneayauTopHasi KOHTaKTHas 1 NuauBunyanbHbIe
pabora U TPYIIIOBBIC
KOHCYJIbTaIluH
4. IIpomexyTouHas 4 3auer
aTTecTanus
Bcero yacoB B 1 cemecTpe 6 4 4 125 144
Cemectp 2
1. | IloHsTHS M 3aKOHBI 2 2 50 54 | YcrHbli onpoc,
3JIEKTpOMarHeTu3mMa 3aIuTa
KOHTPOJIBHBIX
pabor
2. | Onruka. 4 2 74 80 | YcrHsIH ompoc,
DneMeHTHI KBaHTOBOH 3aIuTa
TEOPHH U aTOMHON (PU3UKH KOHTPOJIbHBIX
pabot
3. | BHeaynuTopHas KOHTaKTHas 1 NunuBuayanbHbie
pabora U TPYTIOBbIE
KOHCYJIbTAIlNH
4. | IIpomexxyTodHas aTTecTanus 9 DK3aMeH
Bcero yacoB Bo 2 cemecTpe 6 4 124 144
UTOroO 12 | 8 4 249 288




4.2.2. JIeKIIHOHHBIH KYypC

Ne | HaumenoBanue HaunMeHnoBanune Conep:kanue JeKuuu Bcero uacos
n/ pa3jiena TeMBbl JIEKIINH
n JUCIHHMILINHBI O0DPO | 390
1 2 3 4 5 6
Cemectp 1
1 | Mexanuka 1. Kunemaruka OCHOBHBIC TIOHATHS 2 2
MaTepUaIbHOM KHHEMAaTUKH: KOOPIUHATEHI,
TOYKH CKOPOCTb, YCKOpeHHUE. Bub
JIBUOKEHUS: KPUBOJIMHEMHOE,
paBHOMEpHOE,
HEPaBHOMEPHOE,
PaBHOYCKOPEHHOE.
2. JlunaMuka 1-ii 3akonbl HproTOHA. 2
MaTepUaIbHON NHuepuunanbHble CUCTEMBI
TOYKH otcueTta. Macca v UMITyJibC. 2-
1 3akoH HprotoHa. 3-i 3aK0H
Hprorona. Cuibl.
3.3aK0HBI Pab6ora u kuHeTHYECKAs 2
COXpaHEHUs sHeprus. [loTeHunanpHas
sHepruu. Padora. sHeprusi. KoncepBaTuBHBIC
CHUCTEMBI M 3aKOH COXPaHCHUS
SHEPTrHUH.
4.3aKkoHBI CoynapeHue Tel u poJib 2
COXpaHCHHUS UMITYJIbCa. 3aKOH COXPaHCHUS
UMITyJIbCa U uMmnynsca. BpamarensHoe
MOMEHTA UMITYJIbCa | IBIDKEHUE MaTepUATBHON
TOYKH ¥ MOMEHT UMITYIIbCA.
3aK0oH COXpaHEHUs MOMEHTa
UMITYJIBCA M €T0 Pa3INyuHbIe
bopMyTUpOBKHU. 3aKOH
momanei Kemnepa.
5.Kunemaruka n JluHamuka BpalaTebHOTO 2 2
JTUHAMHKa nBKeHus. Kunernueckas
TBEPJIOTO Tela SHEPTHsI BPAIIAIOIIETOCS TeIa
¥ €r0 MOMEHT HMHEPIUH.
6.Mexanuueckue OO011ee NoHATHE O 2
KoJieOaHus U | KoJIeOaTeIbHOM JIBH)KCHHH.
BOJIHBI ["apmonnueckue KonedaHus.
JlnHaMuKa CBOOOTHBIX
TapMOHHYECKUX KOJICOaHUH.
3aryxaromue KoueOaHus.
BeIHYyX)ICHHBIE KOJICOaHHS
pEe30HaHC.
7.3akoH ['paBuTarmonnoe nose. 3agayda 2
BCEMHUPHOI'O IByX Teil. 3akoHbl Kenuepa u
TATOTCHUS WX BBIBOJI U3 TUHAMHKHU

HrroTona.




8.PensruBucTCKag
KHHCMAaTHUKa nu
IUHAMHUKA

Uctoku Teopun
OTHOCHUTEJILHOCTHU. BbIBOA
npeoOpazoBanwmii JIopeHia mo
Oiinmreiiny. Kunemarnueckue
CJIEJICTBUS U3 MIPeoOpa3oBaHUM
Jlopenua.

3akoHbl TuHaMuKU HproTOHA B

CTO. DHeprus-uMIysbc B
CTO.

9.2neMeHTHI
MEXaHUKU
CILJIOLIHOM CPEeIbl

YpaBHEHNE HEPA3PBIBHOCTH
cTpyH. YpaBHeHue bepHymm.
Hcreuenue :KuaKocTu u3
oTBepcTHsi. BHyTpeHHee
TpeHUe B KUAKOCTH. Teuenue
JKUJKOCTU B HUJIMHAPUYECKON
TpyOe.

MonekynspHas
¢uzuka u
TEPMOJUHAMUKA

10. TenoBbIe
SIBJICHUSA U
MOJICKYJISIPHO-
KHHETHYECKHE
IIPEICTABICHHMS.

OMIUpPUYECKUE ra30BbIC
3aKOHBI U YpaBHEHUE
Knaneiipona-Meneneena.
MonekynasspHO-KMHETUYECKUI
BBIBOJ] YPaBHEHHS COCTOSIHUS
HJIcaJbHOTO Ta3a.

11.ITepBoe Hauago
TEPMOIUHAMHUKH.

BHyTpenHss sHeprus
cucreMbl. Pabora B
TepMmonrHamuke. TeriooOMeH
u 1-i1 3aKOH TePMOIMHAMUKH.
Temmoemkocts. Pabora B
TEPMOJUHAMUKE.
Anuabarudeckuii mpoiecc.
Pabora npu nzonponeccax.

12.ukn Kapuo u
BTOPOE HAYaJIOo
TEPMOIMHAMUKHI

Huxn Kapno u ero KIIJI. 2-it
3aKOH TEPMOAMHAMUKH €TO
pasnuyHble POPMYITHPOBKH.
Teopema KapHo u
TEPMOINHAMUYECKas
TeMIieparypa. JHTPOIHS.

13. Tepmoagunamuy
€CKHE MOTEHUHAIIBI

:‘)HTpOHI/ISI " €€ IPUMCHCHUA.
TepMOI[I/IHaMI/I‘{CCKI/IC
MNOTCHIHAJIBI U UX CBOICTBA U
MMPUMCHCHUA.

14. PeanbHbie ra3nl

duznyeckre OTINIUS
peabHBIX Ta30B OT
uaeanbHeIX. Monens Bae nep
Baannca

15.05nemMeHThI
HEPaBHOBECHOU
TEPMOJNHAMUKHU.

JlokanbHOE
TEPMOJUHAMUYECKOE
paBHOBECHE. YPABHEHHS U
HEpaBEHCTBA TEPMOAMHAMUKHI
B JIOKaJILHOU (hopme.
BpemenHas nunamuika B
HEPaBHOBECHOMU
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TEPMOJIMHAMHUKE M TIPUHIIHTT
MIPOU3BOACTBA SHTPOIHUH.
B3auMoCBs3b IOTOKOB M CHII.
CooTtHoneHHS B3aNMHOCTHU
Omncarepa.

16.
CraTucTuueckue
3aKOHOMEPHOCTH B
TEPMOJIMHAMUKE

CTaTMCTHYECKUI METOI
OTMUCAaHOMST MOJICKYIIIPHBIX
cucreM. OyHKIUU
pacrmpeneneHus.
Pacnpenenenune bonpumana u
pacnpenenenre MakcBea.
CTaTMCTHYECKUI CMBICIT
SHTPOIMH U BTOPOTO Hayaja
TEPMOJMHAMUKHU

17. dazoBoe
paBHOBECHE U
(dazoBbie
MIPEeBpAIICHHUS.

[Tpumeps! azoBbIx
MpeBpaiieHuii 1 Ga3oBbIX
paBHOBecuii. Kimaccudukarms
(a30BBIX IEPEXOJIOB.
VYpaBuenue Knaneiipona-
Knaysnyca. ®a3oBbie
MePEeXO/Ibl B KPUCTAJLIAX.
Teopus Jlannay.

18. XKunkoe
COCTOSIHUE

OcobeHHocTH paBHOBECHSI Ha
IrPaHULIE )KUJIKOW, TBEPAOH U
razoo0pa3Hoi (a3.
[ToBepXHOCTHOE HaATSKEHHE.
®opmyna Jlamnaca.
Kanunnspasie aBienus.

HUTOI'O yacos B 1 cemecTpe:

36

Cemectp 2

5

[TousTus n 1. DnexTpuueckoe noyie | JIBa pona ai.3apsiios.

3aKOHBI B BAKYYMC U B
QJICKTPOMArHeTu | AUSJICKTPHUKAX
3Ma

JIMCKPETHOCTB 3apsiioB U
3axoH Kynona.

Pabota 311. o u
notenuai. [Ipunanun
cynepno3uiuu. CuioBble
JUHUU U
SKBUIIOTEHIMATIbHBIE
MMOBEPXHOCTH. Teopema
l"aycca.

3aKOH COXpaHCHU 3apAaaa.

HanpsixeHHOCTB 311, TTOJIA.

2. IIpoBOIHHKH BO
BHEIIIHEM
AIIEKTPUIECKOM T10JIe

PaBHOBecue 3aps10B Ha
npoBoaHuke. [IpoBogHUK
BO BHEIIIHEM II0JIE.
DIEKTPOEMKOCTb.
Konpgencaropsl.

3.IlocTosiHHBII
ANEKTPUYECKUN TOK

[ToHsiTHE BAEKTPUUECKOTO
TOKA Y IJIOTHOCTH TOKA.
YpaBHeHue
HenpepbiBHOCTU. DJIC.
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3akoH Oma. Pacuet nemneit
u npasmia Kupxroda.
Mo1HOCTh TOKa ¥ 3aKOH
Jxoynsa-Jlenuna.

4. MarHuTHOE 1oJse B
BaKyyMe€ U B Cpefie

MaruutHoOe nojie. Toku
KaK UCTOYHUKHU
MarauTHoro nosisa. Cuna
Jlopenua u Amnepa.
3aKOH IIOJHOTO TOKA.
BrIunciaeHne MarHuTHBIX
IIOJIEH OT 3aJaHHBIX
JIMHEHHBIX TOKOB.
MarsuTHbI MOMEHT
IeTau ¢ TokoM. Ilose
cojieHona. MarauTHbBIE
CBOMCTBA BemiecTB. Toku
CBOOOJTHBIX 3apsI0B H
TOKM AMIiepa.
HamaramueHHOCTH
BeIecTBa. Bumpr
MarHeTHUKOB.
MarantTomMexaHHdeCKHe
SIBJICHHS

5.2JeKTpOMarHuTHas
unaykuus (OMN).

SBneane DMU. B]1C
UHAYKINU. SIBIeHue
caMOMHIYKITNH. B3anmuas
WHAYKINS 1 UHAYKTUBHO
CBSI3aHHBIC IIETH. DHEPTHUS
MarHUTHOTO TIOJIS U
JHEPTUs KaTyIIKH
WHAYKTUBHOCTH C TOKOM.

6.YpaBHeHUS
MakcBenia

CucremaTtuzanus
MakcsemioMm
SMITUPUYECKHUX 3aKOHOB
JJIEKTPOMAarHeTu3Ma.
Buxpesoe anekrpuueckoe
TI0JIE U TOK CMEILECHHUS.
[Tonnas cucrema
ypaBHeHul Makcsea.
BonHoBeIe pemienus
ypaBHeHul MakcBseia B
ITYCTOM IPOCTPAHCTBE.

7.JIBmoxeHne
3apSKCHHBIX YaCTHII
AIEKTPUIECKUX
MAarHUTHBIX MTOJISX

B
u

JIBr>keHue 3apsa B
OIHOPOJAHOM MAarHUTHOM
none. [IBuxxenue 3apsna
HpI/I O}IHOBpeMCHHOM
HAJIOXKXCHHUU BJI. U MarH.
nojnei. Onpenenenue
Macchl U 3apsija
AJICKTPOHA M IPYTUX
3ap$I)KCHHI>IX HJacCTHIl.
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Ontuka

8. 'eomerpuueckas
OTITHKA

3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA.
[Tpuniun depma u
JIBUKEHHME CBETOBOTO JIyya
B HEOJIHOPOJHOM cpefe.
IlenTprupoBanHas
ONTHYECKasi CUCTEMA U
IIpaBWJIa MOCTPOECHUS
M300paKCHUI B HEH.

9.MuTepdepeHmms
cBera

WuTepdepeHmyst BoIH OT
JIBYX UCTOYHHUKOB.
KorepeHTHOCTS.
HnTepdepeHonHbe
CXEMBI.

HNutepdepennus B
NPUPOIHBIX SIBICHUSIX.

10.Indpaxius cBeta

ITpunnmn [rolirenca-
®penens. 3oub1 Openens.
Pacuet nudpakunoHHON
KapTUHBI B IIPOCTEUIINX
ciyyasx. AudpaxnuonHas
pewrerka. Kpucramn kak
TU(pPaKIUOHHAs pelleTKa.
Judpakius 37eKTPOHOB.
Tonorpadus.

11. lonsipuzanus cera

EcrecTBeHHbIN 1
MOJISIPU30BAHHBIN CBET.
[onsipuszanus mpu
OTpaXKeHUU U
MPETOMJIEHUH. 3aKOH
Mamoca. [IpoiiHoe
JTy4derpesioMIeHUE B
KpUCTaJIaX.

12. KBa"TOBBIE
3aKOHOMEPHOCTH B
OIITHKE.

3aKOHBI TEIIOBOTO
uznydyenus. dororddexr
Y TIPE/ICTABJICHUE O
¢doronax. dpdexr
KomnToHa.

OJIEMEHTHI
KBAHTOBOM
TEOpHH,
aTOMHOM U
sepHol (U3NKU

13. bopoBckas Teopus
aToma

Mogenu aroma TomcoHa u
Pezepdopna. Teopust
aroma Bojopozaa 1o bopy -
noctynarel bopa. [TpaBuiio
KBaHTOBaHUS OPOMUT.
Cnekrtp aroma BoiopoJia u
CHEKTpaJIbHbIE
3aKOHOMEPHOCTH.

14. DnemeuTsl
KBaHTOBOU MEXaHUKHU

Bomnnsl ne bpoinns.
YpaBHeHue 17151 BOJIH Je-
bpoiina- ypaBHeHue
[lIpenunrepa. Cmbici
BOJIHOBOH (pynkimu. O06
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OIIepaTopax M UX CHEKTpPe
1 COOCTBEHHBIX
dbyaknusx. [puHun
HEOMPEACICHHOCTH.
TynuenbHbIN 3P dexT

15.Pemienue ypaBHeHUs
[Ipenunrepa B
IIPOCTEUIINX CIIyqasiX

CrexTp 4acTuiibl B
OJTHOMEPHOM SIIIHKE C
OECKOHEYHO BHICOKUMU
creHkaMu. CHeKkTp
TapMOHHYECKOTO
OCLWJUIATOPA.

16. Ilpunuun aymnu.

Cummerpus u
aHTUCUMMETPUS
BOJIHOBBIX (DYHKIIUH U ee
cieactBus. DepMUOHBI U
06030HB1. Pactipenenenue
3JIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSAM
aroMa M KpucTaJuia.
Tabmuua Menaeneesa.

17. ATomHOE s7pO.
CoBpemeHHas
CHCTEMAaTHKa
AJIEMEHTAPHBIX YaCTHII.

CocraB aTOMHOTO sipa.
SnepHble CUIIBL..
PagnoakTHBHOCTE .
Snepuble peakuun. 3aKOH
pPaZOaKTUBHOTO pacrmaja.
O TeHAEHIINH K
00bETMHEHUIO
B3aMMOJICHCTBHH.
KanubpoBounas
WHBapHUAHTHOCTH KJTFOY K
00BbETMHEHUIO
B3aNMOJICHCTBHH.
KanubpoBounsie Teopun
B3aumMoieicTBHI. Bennkoe
00BbeIMHEHUE.

HUTOI'O yacos Bo 2 cemecTpe:

36 6

HUTOI'O yacos 3a y4. roa

72 12

4.2.3. J1abopaTopHbIii NPAKTHKYM

Ne | HammenoBanue | HamMeHOBaHHe TeMbI Conepxanue Bcero yacos
n/ pa3nena J1aDOpPaTOPHOro JIa0OpPaTOPHOTO 3aHATHSA
N | JAWCHHUILIMHBI 3aHATHSA 0®0 | 30
1 2 3 4 5 6
Cemectp 1
1 | Mexanuka 1. ®ponTaNBHAS Iens paboTel: 0OyueHHe 2 2
nabopaTopHas pabdora METOJIMKE ITPOBEACHUS
71a00paTOPHBIX padoT,
odopmieHHs 1a00paTOpHO
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TETpaau, IPOBEACHUIO
BBIYMCIICHU, pacueTy
OIIHOOK.

2.0npeneneHue
IUIOTHOCTH TeJa
IIPaBUIILHON
reOMETPUUECKON (POPMBI.

[lenb paboThI: OCBOCHUE
METOJIOB TOYHOTO
B3BCHIMBAHHUS Ha
AHAJIMTHYECKHX Becax,
OIpe/IeTICHUE IIIOTHOCTH
TBEPAbIX TEJ U THUIIA
BEILIECTBA.

3.0npenenenue
YCKOpPEHHUsI CBOOOJHOTO
NaZieHussT C TOMOUIBIO
MassiTHHUKA

Llenb paboTHI: OnpeneneHne
YCKOPEHHSI CBOOOTHOTO
MaJICHUS C TIOMOIIBIO
MaTEMAaTUYCCKOI'O 1N
(U3NIECKOTO MAasTHUKOB.

4.0Onpenenexue

YCKOpEeHHsI CBOOOJHOTO
NaJeHUsT C IOMOUIbIO
MasiTHUKa Ha
TPUPMILIIPHOM IOJIBECE.

Llens pa®oThl: onpeaeeHue
YCKOpeHUsi CBOOOHOTO
MaJIeHUs C TOMOIIBIO
MasiTHUKA Ha
TpUPUIIIPHOM OJIBECE.

5.U3yyenne nuHaMuKu
BpalaTeJIbHOTO
JIBIDKCHHSI TBEPJIOTO
Tena

[{ens paboThI:
AKCIIEPUMEHTAILHOE
U3yueHHE YpaBHCHUS
JTUHAMHUKHA BPAIIaTeIIbHOTO
JBUKEHHS TBEPOTO TeNa
OTHOCHUTEITEHO
HEMOJIBYKHOM OCH U
03HAKOMJICHHE C
TUHAMHYECKHM METO/IOM
OTIpeNieIeHUs] MOMEHTa
WHEPIMH TBEPJAOTO Tela.

MonexyinsapHas
¢dusuka,
TEPMOJMHAMUKA

6.0mnpenencHue
KoddduImeHTa BI3KOCTH
KUJKOCTH U YHCTIa
Peitnonbaca merogom
MAIAFOIIETO B XKHUJIKOCTH

[ens paboOTHI:
UccleJOBaHUE XapaKTepa
JOBUXKCHUA TCJIa B BSI3KOU
KUJKOCTH.

HIapuKa
7. Onpenenenue [{enb paboThI:
K03 dunreHTa OIIpE/IEIIEHNE
MMOBEPXHOCTHOTO K03 duneHTa
HaTSDKEHHST BOJBI MIOBEPXHOCTHOTO

HaTsKCHUA BOJABI METOJJ0OM
OTpPbIBA KOJIbIIA

8. Onpenenenne
nokasartess aguadaTsl
BO3/yXa METOAOM
Knewmana - Jlesopma

Lens paboTHI:
03HAKOMJICHHE C METOAOM
W3MEPEHUS ToKa3arest

anuabaThl JUIS BO3yXa MPHU
aanabaTHIecKoM Tpolecce
paciupeHus U
MOCIICAYIOMIEM
HU30XOPHYECKOM
HarpeBaHuU.
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9. Usmepenue [lens paboTHI: 4
IUIOTHOCTH BO3yXa OIpEe/eNIEHNE TUIOTHOCTU
BO3/yXa METOJOM
CpPaBHECHHS BECOB
3aIl0JIHEHHOTO U
OTKa4aHHOT'0 OAJJIOHOB.
HUTOI'O yacoB B 1 cemecTpe: 36 4

Cemectp 2

3 | llonsTus n 1.Onpenenenue O/1C | Lens paboThI: 2 2
3aKOHBI MCTOYHUKA TOKA 03HAKOMUTHCS C
AJIEKTPOMArHETH | KOMIIEHCAIIMOHHBIM KOMIIEHCAIIHOHHBIM
3Ma METOJIOM MeTosioM u3mepenust J/(C.

2.MocToBOI MeTO Lens paboTHI: 2
U3MEpPEHUU O3HAaKOMJICHUE c
KIIACCUYECKUM  METOJIOM
WU3MEpEHUsT CONPOTHBIICHUS
Opu TOMOIIM  MOCTOBOM
CXEMBI.
3.0mnpenenenue Llens paboTHI: 4
YAEIBHOTO  3apsja WU | UCCIeAOBaHUE
Macchl 3JIEKTPOHA. | BOJbTAMIIEPHOU
[IpoBepka  ypaBHEHUS | XapaKTCPUCTUKH
borycnasckoro — | BAKYyMHOT'0 IM0/1a U
Jlenrmtopa. OTpe/IENICHNUE YAEIbHOTO
3apsiza dJIEKTPOHA Ha
OCHOBAaHHH YPaBHCHHS
borycnasckoro —
Jlenrmropa.

4 | OnTuka 4. Onpenenenue paauyca | Llens paGoTh: 4 2
KPUBU3HBI JIMH3BI C MPOHAOITIOIATh HA OTIBITE
MTOMOIIIBIO KOJIeIl UHTEp(EepeHINIo CBETa B
HeroTona TOHKOM TUICHKE (B

BO3IYIITHOM CJI0€ MEXY
JMH301 U MJIaCTUHKON) B
BUjE Konel, HpioToHa 1
MMO3HAKOMHUTHCS C METOJIOM
ompeseNieHusl pajnyca
KPUBH3HBI JIMH3HI C
MOMOIIIbI0 Kosiell HpioToHa.
5. U3yuenue siBneHUs [{enb pabOTHI: U3YYHUTH 2
T paKIuy CBETa ¢ sBIeHUE nudpakuy B
TTOMOIIHIO MOHOXPOMaTHIECKOM
TG PaKITUOHHON CBETE MPH MOMOIIHU
pelIeTKH TU(GPAKITUOHHON PelIeTKH
U IIeTIH.

5 | DnemeHTHI 6. Onpenenenue Ilens paboOTHI: ONpENEIUTH 2
KBaHTOBOU MOTCHIIMAIOB MEPBbI HOTCHIIM AN
TEOPHUH U BO30YK/ICHHS aTOMOB BO30YK/ICHHS TIapOB PTYTH.
aTOMHOMU U pTYyTH
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SIEPHOM 7. OnpeneneHue Ilens paboThl OmNpeAeIUThH 2
busuku nepuo/ia nojixypacnaia nepuos noJjiypacnaaa
PagOAKTUBHOIO u3oTora 4Be’.
M30TONA
HUTOI'O yacoB B cemecTpe: 18 4
HUTOI'O yacos 3a y4. roja 54 8
4.2.4. llpakTyeckue 3aHATUS
Ne HauMmenoBanue HanMeHoBanue TeMbl Conep:xkanue Bcero
n/n pa3aena NMPAKTUY€CKOI0 NPAKTHYECKOT0 3aHATHUS 4acoB
AUCHHILIMHBI 3aHATHUSA oo | 30
0 0)
1 2 3 4 5 6
Cemectp 1
1 MexaHunka 1. Kunemaruka u PaBHOMEpHOE nBUXKEHUE. 4 2
JUHaMHKa PaBHOyCKOpeHHOE
MaTepUAIBHON TOUYKHU JBH>KEHUE. [[BH>KEeHUE 110
OKpYKHOCTH. J[MHaAMuKa
3THUX JBWKECHUH.
2.3akoHbl coxpanenus. | PaGora u kuneruueckas 4
sHeprus. Mmmynsc.
MowmeHT umiynbca
3.MexaHnuueckue CBoOoHBIE U 4
KOJIeOaHUs U BOJIHBI BBIHY)K/ICHHBIE KOJICOaHMUSI.
Konebanus ¢ Tpenuem.
Bousbl B cpenie.
4.3akoH  BceMHpHOro | ['paBUTallMOHHOE MOJIE. 4
TATOTEHUsT M  3ajada | 3ajaya ABYX Tel. 3aKOHBI
JIBYX Tell. Kennepa u ux BpIBOJ U3
nuHaMukd HerotoHa.
5.PengaruBucrckas [IpeobpazoBanus Jlopenna 4
KHMHEMaTUKa U | u ux ciencreus. Cuna,
JMHAMUKa nMItynsC 1 3Heprust B CTO
6.OmeMeHThl MEXaHHWKHU | YpaBHEHUE HEPA3PHIBHOCTU 4
CILJIOIIHOM Cpebl CTpyHU. YpaBHEHUE
bepnymnu. Ucreuenue
YKUJIKOCTH U3 OTBEPCTHSI.
Bnytpennee Tpenue B
JKUIKOCTH. Teuenne
XKHUJKOCTH B
IUITUHIPUYECKON TpyOe.
2 MonexynspHas 7.MonexynspHo- OMIOUPUYECKUE Ta30BbIC 4 2
¢busuka, KUHETHYECKHE 3aKOHBI U YPaBHEHHE
TEpMOJMHAMUKA [IPEACTaBIICHUS. Knaneiipona-Menzeneesa.
3akoH ABoraapo, 3akoH
JanpToHa.
8.IlepBoe Havaso BuyTpennss sneprus 8
TEPMOJAMHAMUKH. cuctembl. Pabora B
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TEPMOJIMHAMUKE.
TemmooOMeH u 1-ii 3akoH
TEPMOIUHAMUKH.
Tenmoemkocts. Pabora B
TEPMOJIMHAMUKE.
Anmabarudeckuii mporecc.
Pabora npu n3omnporeccax.

9. Huxn Kapuo u
BTOPOE HAYaJIO
TEPMOJINHAMHUKHI

Huxn Kapuo u ero KITJ. 2-
1 3aKOH TEPMOJIMHAMUKHU
€ro pa3Iu4HbIe
¢dopmynuposku. Teopema
Kapao n
TEPMOINHAMUYECKast
Temueparypa. JHTPOIHUS.

HUTOI'O yacos B 1 cemecTpe:

36

HUTOI'O 4yacos 3a y4. roa

36

4.3. CAMOCTOSATEJBbHAS PABOTA OBYUYAIOLIETI'OCSI
Ounas ¢popma 00yueHus

Ne | HaumenoBanue pasgesna | Ne Bunsr CPO Bcero uacoB
n/n (TemMbl) JTUCUMIIIIMHBI n/n 00
1 3 4 5 6
Cemectp 1
1. Paznen 1. Mexanuka 1.1. | Pabora ¢ NeKIusIMu
1.2. | Pabora ¢ KHM>KHBIMH HCTOYHHUKAMU 4
13 Pabora ¢ 3neKTpOHHBIMH 4
| HCTOYHUKAMH
1.4. | [loarotoBKa K TECTUPOBAHUIO 4
2. Paznen 2. MoneKyns[pHaﬂ 2.1. Pa6ora ¢ gexumusamu 4
(usnka, TepMOMHAMUKA 2.2. | Pabora ¢ KHUKHBIMUA UCTOYHUKAMHA 4
23 Pabora ¢ 35eKTpOHHBIMUI 4
' | HCTOYHHUKAMH
2.4. | IloaroroBka K TECTHPOBAHHIO 4
[ToaroroBka K MPOMEKYTOYHOMY 2
2.5.
koHTpoo (II1K)
HUTOI'O yacoB B cemecTpe: 34
3. | Pasnen 3. Ilonstus u 3.1. | Pabota c nexkuusmMu
3aKOHEBL 3.2. | Pabora ¢ KHW)KHBIMHA HCTOYHUKAMA 4
3JIEKTpOMarHeTu3Ma
33 Pabora ¢ 3neKTpOHHBIMHI 6
' | HCTOYHUKAMH
Paznen 4. Onruka 4.1 | Pa6ora Cc NeKIUIMHU
4. 4.2 Pabora ¢ KHMXHBIMHA UCTOUYHUKAMU
43 PaboTa ¢ snekTpoHHBIMEI 6
) HCTOYHUKAMU
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5. | Pasnmen 5. DnemeHTBI 5.1. | PaboTa ¢ nexkuusmu 6
KBAaHTOBOM TEOPHUH U
o p N 5.2. | Pabora ¢ KHH)KHBIMHU HCTOYHUKAMHA 4
ATOMHOM U SIICPHOM
dusnKn 53 PaboTa ¢ 37eKTpOHHBIMH 5
HCTOYHHUKAMH
[ToaroToBKa K MpOMEXYyTOYHOMY
5.4. 4
koHTpouo (IT1K)
HUTOTI'O yacoB B cemecTpe: 52
HUTOI'O yacos 3a roa: 86
3aounas popma 00ydeHUs
Ne | HaumeHoBanue pasgena | Ne Buasr CPO Bcero uacoB
n/n (TemMbl) JUCUMIIIIMHBI n/n 300
1 3 4 5 6
Cemectp 1
3. Paznen 1. Mexanuka 1.1. | Pabora ¢ JIeKIusIMH 18
1.2. | PaboTa ¢ KHM>KHBIMH HCTOYHUKAMU 12
13 Pabora ¢ 35eKTpOHHBIMU 11
" | HCTOYHHUKAMH
1.4. | IloaroToBKa K TECTUPOBAHUIO 12
4, Paznen 2. Monekynsapras | 2.1. | PaGora ¢ neKuusmu 16
(usnka, TepMoIMHAMAKA 2.2. | Pabora ¢ KHW)KHBIMU HCTOYHUKAMA 12
23 PaboTa ¢ 31eKTpOHHBIMU 12
' | HCTOYHUKAMH
2.4. | IloaroroBka K TECTUPOBAHUIO 12
[ToaroToBKa K MPOMEKYTOTHOMY 12
2.5.
koHTpoo (IT1K)
2.6. | Pabota ¢ 3eKTpOHHBIM TOPTH OO 8
HUTOI'O gacoB B cemecTpe: 125
3. Paznen 3. Iloasarus u 3.1. Pabora ¢ gexumamn 20
3aKOHBL 3.2. | Pabora ¢ KHWKHBIMHA UCTOYHUKAMA 16
3JIEKTpOMarHeTu3Ma
33 Pabota ¢ 31eKTpOHHBIMHU 14
7" | HICTOYHHUKaMH
Paznen 4. Onruka 4.1 | Paborta ¢ nekuuaMu 20
4. | Pasgen 5. ?HeMeHTH 4.2 | Pabora ¢ KHM)KHBIMH HCTOYHHKAMM 16
KBaHTOBOU T€OpHH U
9 . Pabora ¢ 35eKTpOHHBIMUI
ATOMHOM W SICPHOM 4.3 16
HCTOYHHUKAMH
bu3uKu
[ToaroroBka K MPOMEKYTOYHOMY
4.4, 14
koHTposo (ITT1K)
4.5. | Pabora ¢ 351IeKTpOHHBIM TTOPT(OIHO 8
HUTOTI'O yacoB B cemecTpe: 124
HUTOI'O uacos 3a roa: 249
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5. HEPEYEHb YHEBHO-METOAWYECKOI'O OBECHHEYEHMS 1T
CAMOCTOATEJBHOU PABOTBHI OBYYAIOIIUXCHA ITO JUCHUIIJINHE

5.1. Meroanyeckue yka3zaHHMsl JJI NOATOTOBKH O0yYalIMXCH K JEeKIMOHHBIM
3aHATHAM

OcHoBHBIMU (popMamu OOyuyeHHsSI JUCHUIUIMHBI  SBISIOTCSA JICKIUH, MPAKTHYECKUE
3aHATHS, a TAKXKe caMOCTOsITeNbHas paborTa.

Ha nekuusix pekoMeHayeTcss MAeATeNbHOCTh oOydaromerocss B (oOpMe aKTHBHOTO
CJIyLIAHU, T.€. MPEIosaraeTcs BO3MOKHOCTh 3a/1aBaTh BOIPOCHI HA YTOYHEHHE NMOHMMaHUS
TEMBbl M PEKOMEHJIYeTCsl KOHCIEKTHPOBAHHWE OCHOBHBIX  TMOJOXEHUH Jekuuu. OcHOBHas
JUIaKTU4ecKasl LeNlb JISKIUM — oOecleyeHne OPUEHTHPOBOUYHOW OCHOBBI Ul JlaJIbHEHIEro
YCBOEHHUS yueOHOro MaTepuara.

B Xxozme NeKUMOHHBIX 3aHATHH HEOOXOIMMO BECTH KOHCIEKTHPOBAaHHE Y4eOHOTro
marepuana. OOpamaTh BHUMaHUE Ha KaTeropuu, GOpPMYIMPOBKH, PACKPHIBAIOIINE COACPIKaHUE
TeX WM UHBIX SIBICHUH U IPOIIECCOB, HAyYHbIE BBIBO/BI U MTPAKTHUYECKHe pekoMeHaauuu. [Tocne
JEKIMH HEO0OXOAMMO J10paboTaTh CBOW KOHCHIEKT JICKIUH, Jieflasi B HEM COOTBETCTBYIOIIUE
3allUCH W3 JIMTEpaTypbl, PEKOMEHJIOBAaHHOM NpenojaBaTeieM M IMpeaycMOTpeHHOH paboueil
IIPOrpamMMoi.

Crienuduueckoil 4epTol HM3y4deHHs IAHHOTO Kypca SBJISETCS TO, YTO IMPHOOpEeTeHue
YMEHUH W HaBBIKOB pa0OTHl HEBO3MOXKHO 0€3 CHCTEMAaTHYeCKOH TPEHHPOBKH, KOTOpas
OCYILECTBIISICTCS. HAa NPAKTUYECKUX 3aHATUAX. KOHCYIbTallMM MPOBOJATCS C LENBI0 OKa3aHUs
MOMOIIM OO0YYarOIIMMCSI B M3yYEHHH y4eOHOTO Marepuaia, MOArOTOBKH WX K MPAKTHYECKUM
3aHATHSM.

5.2. MeTroauyeckne yKa3aHMs Ui NMOATOTOBKHM 00YYalOLIUXCSl K JIAa0OPaTOPHBIM
3aHATHAM

JIaGopatopHble pabOThl COCTaBJIEHbl B COOTBETCTBUU C IMPOrpaMMOM JUCLUIUIUHBI U
IpelHa3HayeHbl JJIs 3aKpPEIUICHHUs TEOPETHMUECKOro Marepualia, MOJIYyYeHHOro Ha JIEKLIUAX U
NPAaKTUYECKUX 3aHATHAX, M NpUOOpeTeHHs] OO0yJarolUMHCS CIIOCOOHOCTH CaMOCTOSITEIbHO
pemarh CTaHJapTHBIE 3a7aud MPo(EeCcCHOHAIBHON AESITENbHOCTH C MPUMEHEHUEM (PU3NYECKUX
3aKOHOB W MeTo0B. [Ipu moxaroroBke k jgabopaTOpHbIM paboTaM OOyYaroIMMCs JTOJIKEH
CaMOCTOSITENIbHO MOBTOPUTH TeopeTuueckuili matepuan. Ilo pesynbraramMm paboThl HEOOXOIUMO
NPEJOCTaBUTh OTYET B TETPAaU AJIs 1TaOOPaTOPHBIX padoT.

5.3. Meroanyeckue yKa3aHMs JJIsl NMOATOTOBKH O0Oy4arIIHMXCS K NPaKTHYECKHUM
3AaHATUAM

[ToaroToBKy K HpPaKTUYECKOMY 3aHSATHIO KaXAbli OOydarommiics JIOJDKEH HayaTb C
O3HAKOMJICHHSA C ILIAHOM IPAKTHYCCKOro 3aHATHA, KOTOpI)IfI OTpaXa€T COACPIKAHUC
npeUIoKeHHON TeMbl. TiarenbHoe MpoIyMbIBaHUE U U3YYEHHE BOIPOCOB IJIaHa OCHOBBIBACTCS
Ha MpopabOTKe TEKYyIEero MmaTepuana, a 3aTeM H3y4YeHHe O00sA3aTeIbHOW U JIOMOJHUTEIbHOU
JUTEPATyphl, PEKOMEHJOBAHHOW K JJAHHOU TeMe.

Ecmm HpOl"paMMOI\/’I JUCHUIIIMHBI TPECAYCMOTPEHO BBIMTOJIHECHUC MMPAKTUYCCKOI'O 3alaHNA,
TO €ro HeOOXO0IMMO BBINOJIHUTH C YYETOM MPEATI0KEHHON HHCTPYKIMH (YCTHO WJIM MTUCHMEHHO).
Bce HOBBIE TIOHATHSA II0 HBanGMOﬁ TEME HCO6XO}II/IMO BbIYUUTb HaW3yCTb W BHCCTHU B
rJI0ccapuid, KOTOPBIH 11e71eco00pa3Ho BECTH ¢ CaMOro Havaja u3ydeHus Kypca. Pe3ynbrar Takon
paboThl JOJDKEH TMPOSBUTHCS B CIIOCOOHOCTHM OO0yYaromerocsi CBOOOJHO OTBETUTh Ha
TCOPCTUUCCKHUEC BOIIPOCHI CEMUHApPA, €ro BLICTYIIVICHUN U YH4aCTUHU B KOJIJICKTUBHOM O6CY)KI[€HI/II/I
BOIPOCOB U3y4aeMOl TEMbl, IPABUILHOM BBIITOJIHEHUH MPAKTUYECKUX 3a/IaHUH.
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5.4. MeToanueckne yKa3aHHus M0 CAMOCTOSATEJILHOI padoTe 00y4aromuxcs
Pabora c iuTepaTypHBIMH HCTOYHUKAMHU U HHTEPHET pecypcaMu

B mnpouecce mOArOTOBKM K TNPAKTHUYECKUM 3aHATUSAM, OOY4YaIOMIMMCS HEOOXOIMMO
o0patuTh 0co00€ BHHMMaHHE Ha CaMOCTOSATEJIIBHOE M3Y4YE€HHE PEKOMEHJIOBAHHOM y4eOHO-
METOIMYECKOH (a TaKKe HAyYHOU U MOMYJISIPHOI) TUTEPATYPHI.

CamocrodrenbHas paboTa ¢ yueOHUKaMu, y4eOHBIMU IOCOOUSIMH, HAyYHOH, CIIPABOYHON
U IIONYJSIPHOM JUTEpaTypou, MaTepHalaMH NEpPUOAMYECKUX H3faHuii u VHrepHera,
CTaTUCTHUYECKUMM JAHHBIMU sIBJIse€TCsl HanOosee 3(h(hEeKTUBHBIM METOOM IOJIY4YEeHUs 3HAHMH,
MO3BOJISIET 3HAYMTEIBHO AKTHBHM3MPOBATH MPOILECC OBJIaJIeHUs HH(OpMAIHel, CIocoOCTByeT
6osee riIy00KOMY YCBOEHHIO M3y4aeMOoro MaTepuana, opMHUpYeT y CTYACHTOB CBOE OTHOLIEHUE
K KOHKpETHOM IpobiiemMe.

bosiee rirybokoMy pacKpbITHIO BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JONOJIHUTEIbHOM
JUTEPaTypoi, PEKOMEHJOBAHHON IpENoJaBaTeieM IO KaXJA0M TeMe CEMHHApPCKOTo WU
IPAaKTUYECKOI'O 3aHATHS, YTO MO3BOJISAET O0YYarOIIMMCS MPOSIBUTH CBOIO MHIMBHUYaJIbHOCTH B
paMKax BBICTYIJICHUS HA JaHHBIX 3aHSTUSX, BBIABUTH HIMPOKUN CHEKTP MHEHHUH 10 U3yyaemMoun
npoOJieme.

IIpomekyTouHas arTecTanms

[To utoram 1 cemectpa MpOBOAUTCS 3a4yeT, MO UTOraMm 2 ceMmecTpa — dk3aMmeH. [lpu
MOATOTOBKE K cllaye 3K3aMeHa PEKOMEHJYETCS IO0JIb30BaThCi MaTepHalaMHM IMPAKTHYECKUX
3aHATUI U MaTepuaiaMy, U3Y4€HHBIMU B XO/1€ TEKYILEH CaMOCTOSITENIbHON paOOTHI.

DK3aMeH TPOBOAMTCA B YCTHOM WIIM MHUCBMEHHOW (opMme, BKIIOYACT MOATOTOBKY U
OTBETHl OOYYAIOIIETOCS Ha TeopeTHdyecKkue Bompockl. [lo uMTOramM HK3aMeHa BBICTABIIACTCS
OIICHKA.

[To uroram oOyuyeHUs B CEMECTpe K IK3aMEHY JIOMYCKAIOTCS OOYYaroIINeCs, UMEIOIINe
MOJIOKUTEBHBIE PE3YIbTATHI 1O 3alIUTe JTa0OPaTOPHBIX PaboT.

6. OBPA3OBATEJIBHBIE TEXHOJIOTUHA

Ne Ne Bcero
n/m | cemec Buabl yueOHol padoThI OOpa3zoBaTebHbIC TEXHOJIOTHH | 4YaCOB
Tpa
1 2 3 4
1 1 Jlexnusg «Kunemaruka | Jlexmms, MPE3eHTALNS c 2
MaTepUaAIbHON TOUKM) npumeneHreM Power Point
2 1 Jlexuus, npe3eHTaIus ¢ Jlexuus, npe3eHTanus ¢ 2
npumeHneHreM Power Point npumeneHreM Power Point
3 2 Jlexmus «/Iudpaxius ceTay Jlexmus, MIpe3eHTAINS c 2
npumMeHeHneM Power Point
4 2 Jlexus «KBanrtoBrle | JIekius, MIPE3CHTAIHS c 2
3aKOHOMEPHOCTH B ONITHKE» npuMeHeHneM Power Point
5 2 [TpakTueckoe 3anstue «Mojenb | pa300p KOHKPETHBIX CUTYallHii 2
aroma bopa»
6 2 [IpakTuueckoe 3aHATHE | Pa300p KOHKPETHBIX CUTYaIIHH 2
«SnepHble peakuuu Hu
pPaliOaKTUBHOCTbHY
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7.1. IlepeyeHb OCHOBHOW U JONOJHUTEIbHON Y4eOHOI JUTEepPaTyphbl

CHnHCOK OCHOBHOI JIMTepaTyphl

1.

10.

Bypyuenko, A. E. OOmas ¢wusuka. IIpukmagHpie acnekThl aTOMHON (QHU3UKH : ydeOHOe
nocobue / A. E. Bypyuenko, A. K. Mockanés, A. D. CokonoB. — KpacHosipck : Cubupckmii
denepanbublii  yauBepcuter, 2019. — 76 ¢. — ISBN 978-5-7638-4082-7. — Texkcr :
AJICKTPOHHBIA // DnekTpoHHO-OuOamoreunas cucrema I[PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/100064.html. — Pexum noctyma: st aBTOpU3UP. MOIb30BaTEICH
BoakoB, A. ®. Kypc o¢wusuku. B 2 Ttomax. T.l. ®Dusmdeckue OCHOBBI MEXaHUKH.
MonekymnsipHass puU3MKa ¥ TEPMOIMHAMHKA. DIEKTPOCTATHKA. [IOCTOSHHBINA 3IIEKTPUICCKHIA
TOK. OJEKTpOMarHeTusM : ydeOHoe mocobue s oOydarommxcsi 00pa30BaTEeNIbHBIX
yUpexkAeHu# BeIcIIero mpodeccuoHanbHoro odpasosanus / A. @. Bonkos, T. I1. Jlymnuesa.
— 2-e u3n. — Jlonenk : JloHenkuii HalmoHANBHBIA TeXHUYEeCKU yHUBepcuteT, 2019. — 300
€. — Texkcr : sanekTpoHHBIH // DnexkTpoHHO-OnOMMoTeunas cucrema IPR BOOKS : [caiiT]. —
URL: https://www.iprbookshop.ru/105812.html. — Pexxum poctyma: [uisi aBTOPU3HUP.
II0JIb30BaTEIEN

Bonkos, A. @. Kypc ¢pusuku. B 2 Tomax. T.2. Konebanus u BonHbl. BoaHOBas u KBaHTOBasA
ONTHUKA. DJEMEHTbl KBAaHTOBOM MexaHMKU. OCHOBBI (PU3UKM TBEPAOrO Tesa. DJIEMEHTHI
buzuky aToMHOTO sapa : ydyeOHOoe mocoOme A oOydaromuxcsi 00pa3oBaTeNbHBIX
YUpEXKACHUH BhICHIETO TpodeccrnoHambHoro oopasosanus / A. @. Bonkos, T. 1. Jlymnuesa.
— 2-e u3a. — Jlonenk : JloHeukuil HaIlMOHANBHBIN TeXHUYECKUuil yHuBepcuret, 2019. — 280
€. — Texkcr : sanekTpoHHbIH // DnexkTpoHHO-Onbmmoreunas cucrema IPR BOOKS : [caiiT]. —
URL: https://www.iprbookshop.ru/105813.html. — Pexxum pgoctyma: Ui aBTOPU3HUP.
II0JIB30BaTEIEN

I'ydan, A. 10. ®usuka mMarHuTHBIX sBieHUH : yueOHuk / A. 1O. I'ygpan, FO. M. I'ypan. —
PocroB-na-Jlony, Taranpor : U3ngarensctBo FOxHOTO (henepanbHoro yauBepcutera, 2020, —
372 ¢c. — ISBN 978-5-9275-3552-1. — TekcT : 31MeKTpOHHBIH // DNeKTpOHHO-OnbInoTeYHas
cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/115544.html (xara
oOpatenusi: 13.01.2022). — Pexxum pocTyna: A aBTOpU3HP. MOJIb30BaTeNeH

Jmutpuesa, E. Y. ®usuka : yueOHoe nocobue / E. M. imurpueBa. — 2-e uzg. — Capatos :
Aii ITu Dp Menna, 2019. — 143 ¢. — ISBN 978-5-4486-0445-4. — TexkcT : 37€KTPOHHBIH //
DNeKTPOHHO-ONOIMOTeYHAs cucrema [PR  BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/79822.html. — Peskum moctyma: 1uis aBTOPU3HUP. TMOJIb30BaTENICH
3aiinameBa, I'. H. ®@usuka : ydyeOHOe mocoOue Ui CTYyJEHTOB HANpaBICHUH IOJTOTOBKH:
36.03.02  «3oorexnus», 35.03.07 «TexHoysorus mpPOU3BOJACTBA M  MepepabOTKU
cenbcKkoxo3siictBeHHoM mpoxykiun» / I. H. 3aitnameBa. — Kazanp : Kazanckas
roCy/IapCTBEHHAs aKkaJeMus BeTepuHApHON MeauiuHbel mvMern H.D. Baymana, 2019. — 152 c.
— Texkcer : anextponssiit // Ludposoii obpazoBarensubiil pecypc IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/104855.html

[ToB3nep, A. A. ®uzuka. ba3osslil kype. Hacts 1 : yue6HOe mocobue / A. A. Ilos3uep, A. T

Anpgpeea, K. A. lllymuxuna. — ExarepunOypr : Ypanbckuil (enepanbHblii YHUBEPCUTET,
O9bC ACB, 2016. — 168 c. — ISBN 978-5-7996-1701-1. — TekcT : 3JeKTpPOHHBINA //
DIIEeKTPOHHO-OMOIMOTEUHAS cucrema IPR  BOOKS : [caiiT]. — URL:

https://mwww.iprbookshop.ru/68406.html. — Pesxum moctyna: 1uist aBTOPU3HUP. MOJIb30BaTENICH
Tpodumona, T.N. Kypc ¢usuku : yued.mocodbue/ T.U. Tpodumona.— 17-e u3zz., crep. — M.:
Axagemusi. 2008. — 560 c.- TekcT: HEMOCPEACTBEHHBIH.

®usnka. B 2 vactax. Y.1 : yaednoe mocodme / I1. O. Kpacunos, O. A. Kynpssuera, O. IO.

Mapkosa, E. FO. IOmkoBa. — Kpacnosipck : CubOupckuil rocynapcTBEHHBIH YHHBEPCHTET
HAayKd W TEXHOJOTrud uMeHu akagemuka M. @. PemerneBa, 2020. — 136 c. — TekcT :
ANIEKTPOHHBIN // DnekTpoHHO-OuOmmoTeunas cucremMa [PR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/107230.html. — Pexxum goctyma: ajst aBTOpU3HP. MOIb30BaTEICH
Hlynutebun, M. M. M30paHHbIe T7aBbl TEOPETHUECKOW (PU3MKHU: cTaTHCTHYecKas (u3mka :
yaeObnoe mocobue / M. M. Ilymue6un, JI. WU. Snuenko. — Boponex : Boponexckuit
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11.

12.

13.

14.

rocyJapcTBeHHbIN TexHudyeckuid ynusepcuter, O9bC ACB, 2019. — 90 c. — ISBN 978-5-
7731-0767-5. — TekcT : 35eKTpOoHHBIN // DnekTpoHHO-O0nbrmoreunas cuctema IPR BOOKS :
[caiiT]. — URL: https://www.iprbookshop.ru/93257.html. — Pexxum noctyma: i aBTOpU3uUp.
ITonb3oBarenei

Kypc ¢usuku : yuebHoe nmocodue / A. H. Jlapuonos, FO. . Kypakos, B. C. Boumies [u ap.].
— Boponex : Boponexckuii ['ocynapctBeHHblid ArpapHblii YHUBepcuteT uM. MmmnepaTopa
[Terpa IlepBoro, 2016. — 203 c¢. — ISBN 978-5-7267-0929-1. — TexkcT : 3MeKTPOHHBIH //
[udposoit  obpazomatenpHbId  pecypc IPR SMART : [caiit] —  URL:
https://www.iprbookshop.ru/72682.html

Muxaiino, B. K. Bomnsbl. Ontuka. AtomMHast ¢uszuka. MonekynspHas ¢usznka : ydeOHoe
nocobue / B. K. Muxaitnos, M. U. ITan¢punoBa. — MockBa : MOCKOBCKHI rOCyIapCTBEHHBII
crpoutenbHblii yHusepcurer, ObC ACB, 2016. — 144 c. — ISBN 978-5-7264-1391-4. —
Texkcr : anexTponHbii / LludpoBoit odpazosatenbhblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/62614.html

TambikoBa-bymikesuy, M. W. ®usuka. Yacte 1. Mexanuka. MonekynspHas ¢usuka u
TEPMOJMHAMHUKA. DIEKTPUYECTBO U MarHeTu3M : yueOHuk / M. Y. TanuisikoBa-bymkesuu. —
Munck :Bemmitmas mkona, 2014. — 304 ¢. — ISBN 978-985-06-2505-2. — Texkcr :
anekTpoHHb // L{udpoBoit obOpazoBarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/35562.html

TambikoBa-bymkesuy, M. U. ®usuka. Yacte 2. Onrtuka. KBantoBas ¢usuka. CtpoeHue u
¢u3nueckue cBoiictBa BemiectBa : yueOHuk / M. WM. TamusikoBa-bymikeBnd. — MuHCK
:Beimsiimas mkomna, 2014, — 232 ¢. — ISBN 978-985-06-2506-9. — TekcT : 35eKTpoHHBIH //
[Mu¢ppoBoit  obOpazoBatenbubiii  pecypc I[PR SMART :  [caiir]. —  URL:
https://www.iprbookshop.ru/35563.html

CnHCcoK 10NOJIHUTEIbHO JTUTEepaTyphl

1.

Kamenko, A. II. ®usuka tBepaoro tena. dusuka sapa. SnepHple peakiuu : METOJIUYECKHE
yKa3aHWd K TPAKTHYECKUM 3aHATHSAM M JIOMAIlHUM 33JaHusM 10 JHUCHUIUIMHAM:
«B3aumopeiictBue u3MydeHUs C BemecTBOM», «Teopermueckas Qusukay, «DPuzndeckue
cBoiicTBa TBepabIx Ten» / A. I1. Kamenko, I'. C. Ctpokosckui, C. U. Illapano. — Jluneux :
Jlumeukuii TOCYyAapCTBeHHBIN TexHndeckuil yausepcureT, ObC ACB, 2015. — 20 ¢. — Tekcr
: anextponHslid // Ludposoii obpazoBatenbubiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/55674.html

Obmas ¢usuka. MonekynspHas QU3MKa U TepMOJUHAMHUKA. ATOMHAas, KBAaHTOBasi U sJepHas
¢uzuka. Guzuka TBEpAOro Tena : yabopartopHbid npaktukym / FO. M. T'omoBun, HO. II.
Jlsmenko, B. H. Xomogwmuu, B. M. IlomukapnoB. — Tamb6oB : TamboBckuit
roCyIapCTBeHHbBIN TexHndeckuii yHuBepcutetr, ObC ACB, 2013. — 96 ¢. — ISBN 978-5-
8265-1180-0. — Texkcr : anexrponnslii // Ludpooit obpazoBarensublil pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/63881.html

KocapeBa, E. A. Konrtponbr 3HaHuii Ha nabopaTopHOM mpakTHkyme mo ¢usuke. Y.1.
Mexanuka. MonekynspHas gusuka u repmoaunamuka / E. A. Kocapesa, 0. B. Benukanosa.
— Cawmapa : Camapckuil rocyaapcTBeHHbI TexHuueckuil yausepcurer, ObC ACB, 2020. —
123 ¢. — Texkcr : 27eKTpoHHEIH // DnekrponHo-0nOmoTeuHast cuctema [IPR BOOKS : [caidT].

— URL: https://www.iprbookshop.ru/105211.html. — Pexxum gocTyma: i  aBTOPU3HD.
M0JIb30BaTENEN

CabputnHckuid, A. B. @®wusuka B 3amadax UY.2. DiekTpocTaTWka, MOCTOSHHBIA TOK,
aJIeKTpoMarueTu3M : yaebnoe mocodbue / A. B. Cabsutnnckuii. — benropon : benropoackuit

roCyJapCTBEHHbIN TexHoiornueckuii yausepcuter uM. B.I'. [llyxosa, 9bC ACB, 2019. — 96
€. — Texkcrt : anextponnsbiit // LudpoBoii oOpazoBarensHblil pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/106207.html
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5. CasennbeB, WM.B. OcHoBbl Teopernyeckoi ¢msuku. B 2-x 1. T.1. MexaHuka.
Onekrpoaunamuka: yueOnux/ U.B. CasenbeB. — CII6.: Jlanp, 2005. — 496 c. - Tekcr:
HEMOCPEICTBEHHBIN

MeToaunyeckune MaTepualbl

1. ®wuswka. Ilpaktukym s oOywaromuxcsi 1Mo HampasieHusM mnoarotoBku 01.03.04
[lpuknagnas Maremaruka, 09.03.04 Ilporpammuas wumxenepus, 09.03.03 Ilpuxnagnas
nnpopmaruka / bopnakos X.I1I., Jlokymosa JI.III.- BUL] CeBKaBI'TTA, Uepkecck, 2018

7.2. [lepeyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu « UHTEepHET»
http://window.edu.ru- EnuHoe okHo 10cTyna Kk 00pa3oBaTejbHbIM pecypcam;

http:// fcior.edu.ru - denepaJibHblii HeHTP HHPOPMALHOHHO-00Pa30BaATEIbHBIX PECYPCOB;
http://elibrary.ru - Hayunast snexrponHas Oudianorexa.

7.3 UndopManmoHHbIe TEXHOJIOTHI

JIMIIEH3MOHHOE TIPOrPaMMHOE ObecTICUeH e PeKBHU3HUTHI JINIIEH3HH/ JOTOBOPOB
Microsoft Azure Dev Tools for Teaching Unentudukarop nmoanucunka: 1203743421
1. Windows 7, 8, 8.1, 10 Cpok neiictust: 30.06.2022

2. Visual Studio 2008, 2010, 2013, 2019

5. Visio 2007, 2010, 2013 (npoaneHue NOAMUCKH)

6. Project 2008, 2010, 2013
7. Access 2007, 2010, 2013 u 1. &.

MS Office 2003, 2007, 2010, 2013 Caenennst 06 Open Office: 63143487, 63321452,
64026734, 6416302, 64344172, 64394739, 64468661,
64489816, 64537893, 64563149, 64990070, 65615073
JInuen3us 6eccpouHas

Awnrusupyc Dr.Web Desktop Security Suite Jluuen3uoHHblil cepTrdukar

Cepuiinbrit Ne 8DVG-VI6F-H8S7-NRBC

Cpox geiicteus: ¢ 20.10.2022 1o 22.10.2023

Koncynerant [Tiroc JoroBop Ne 272-186/C-23-01 ot 20.12.2022 .
ArchiCAD 17 RUS BecrutatHoe T1O mist yueOHbBIX 1enieit

I'oc.xouTpakt Ne 0379100003114000006 54609 ot

25.02.2014

JIMTIEH3NOHHBIN CepTH(HUKAT JUIT KOMMEPUECKHX TIeNeit
Autodesk AutoCAD 2014 becrnarHoe T10 jyist y4eOHbIX Heneit

I'oc.xonTpakt Ne 0379100003114000006 54609 ot
25.02.14 nns KOMMEpUECKHX LieTer

MATLAB (III1 s npoBeaeHNs MHKEHEPHBIX I'oc. kontpaxT Ne 0379100003114000018 ot 16 mas

pacdeToB ¥ BU3yaibHOTo O04HOrO MoJienupoBanus B | 2014 r.

00J1aCTH TEKTPOIHEPTETHKH) (becrmaTHOE MCTIOTF30BaHUE CTAPOI BEPCHN)

9BC IPRbooks Jlnuensuonnsii noroBop Ne 9368/2211 ot
11.06.2022 r.

Cpoxk geiictBus: ¢ 01.07.2022 1o 01.07.2023

Becuiatnoe IO: Lazarus, Firebird, IBE Expert, Pascal ABC, Python, VBA, Virtual box, Sumatra PDF, 7-Zip, 1C:
IIpeanpusitue 8.3 YueOHas Bepcust

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHbI

8.1. TpeGoBaHus K ayIMTOPUAM (IIOMEILEHUAM, MeCTaM) [IJIsl IPOBeACHUA 3aHATUI

1. YueOHasi ayiuTopus 1Jisl IPOBeIeHNs 3aHITHI JIEKIMOHHOIO THIIA.

Habop nemMoHCTpanimOHHOTO 000PYI0BaHUS U YI€OHO-HATJISITHBIX TTOCOOMH, 00eCTIeYMBAIOIINX
TCMATUYCCKUC UIUIIOCTPAILIUU:

ITpoexTop -1 miT.
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HacrenHoe kperuienue i npoekropa — 1 mr.

Hacrennsriit s5xkpan— 1 mrt.

Cucr.6m.— 1 mr.

MonwuTop — 1 mit.

[Tnakar-rabnuua — 1 mwr.

Crneunanu3upoBaHHas MeOeb:

Cron npenopaBatens — 1 mir.

Crou yyeHnyeckui — 32 1it.

Crynbsi yueHnueckue — 68 mr.

Kadenpa npenomasarens — 1 mir.

Berpoennslit KHIKHBIN mkag — 2 mrT.

Bemanka Hacrennas — 1 wr.

Hocka yuenunueckas - 1 mir.

Kanrozu BepTHUKallbHBIE — 3 IIT.

2. YueOHasi ayiMTOPHUS JIsl IPOBeIeHUs] 3aHATHII CEMUHAPCKOT0 TUIIA, KYPCOBOI0O
NMPOEKTUPOBAHUS (BbINOJIHEHHE KYPCOBBIX padoT), IPyNNOBbIX U HHAMBUAYAJIbHBIX
KOHCYJIbTALMM, TEKYIIer0 KOHTPOJISA M IPOMEKYTOYHOH aTTecTaluu
TexHuueckue cpefcTBa 00ydeHHsl, CayXKallye s peA0CTaBlIeHus yueOHoi nHhopManuu
0O0JIbIION ayUTOPHUH:

OKpaH Ha mrTaruBe — | mr;

[Tpoektop — 1 wit;

Hoyt6yk — 1 mT;

Crneunanu3upoBaHHas MeOelb:

Cron yuenunueckuii — 20 mr.

Cron npenogasatens ¢ kadeapoi - 1 mr.

Cron oz nmpuGopsl — 6 MIT.

[lkad BcTpoeHHBIN - 4 mIT.

Jocka knaccHast — 1 .

Cryn npenogaBarensi-1 mir.

Cryn ydeHuueckui -33 wrT.

Bemranka - 1 mr.

JKanro3u BepTHKaNbHBIE - 2 IIT.

5. JlaGopatopum.

JlabopaTopusi MeXaHMKH H MOJICKYJIAPHON GU3NKH
TexHuueckue cpeacTBa 00ydeHus, Cayxalliye AJis MpeloCcTaBlIeHus yueOHo!H nHpopMauu
00JIBIION ayAUTOPUH:

OKpaH Ha mraruBe — | mr;
ITpoextop — 1 m;

Hoytoyk — 1 mT;

JlaGopatopHoe 000py10BaHuUE:
Tabmua Menneneesa — 1 mr
Tepmomerp - 1 mT

VY napHo-nipoOHast ycTaHOBKa 1-11T
Ycranoska ®IIT-1-1-4 .
VYcranoBka YOM - 8wt
Marematuueckuii MasiTHUK - 11T
®usnyeckuil MassTHUK- 1 T
[Ipy>XuHHBIA MaITHUK- | 11T
Mastauk O6epOeka -lmr

Becwt -2 mt

Hab6op pa3HoBecok -2 mr
VYcranoska ans uzydenus 3CU -1 wr



Tpudunspusrit noasec -1 mt

Konba ans onpenenenust BSI3KOCTH KUIKOCTH -3 IIT.
JlaGopaTopusi 31eKTpUYecTBa, MATHETU3MA H ONTHKH.
TexHuueckue cpefcTBa 00ydeHHsl, CyXKalllye AJIs IPeloCTaBlieHus: yueOHON nHbopMauu
0O0JBbIION ayUTOPHUH:

JlaGopaTopHoe obopynoBaHue:

Kommnekt B2/ ontuueckas ckambst - 10 it

Monoxpomatop — lur

DneKkTpoHHbIH ocummiorpad -1 mr

MHUKpPOCKOIIBI - 21T

Pedpaxromerp AbGe -1mT

JlaGopaTopHsbIii cTeH - 11T

Tabmuua MengeneeBa — lmr

Beckl naboparopubie  -1mT

VYcTaHoBKa 171 M3y4eHUsl 3JIeKTpoju3a - 1T

Moct Yurctona - 1 mr

YcTaHoBKa /17151 ONIpEETCHUS YACIBHOTO 3apsaja 3J€KTpoHa -1mT
DNEKTPOU3MEPUTENbHBIE MPUOOPHI - SIIT

Boinpsimurens - 1wt

8.2. TpeGoBanus k 000pyA0BaHUIO PA00OYMX MeCT NMpenoaaBaTe s u 00yYaIUXCS
1. pabouee MecTO mpenoaaBaTens, OCHAIICHHOE KOMIIbIOTEPOM.
2. paboure MecTa 00y4JarOIIUXCsl, OCHAIIIEHHBIE KOMITBIOTEPOM.
8.3. TpeGoBanus Kk ceUAJIU3HPOBAHHOMY 000PY/10BAHHMIO
Her

9. OCOBEHHOCTH PEAJ/IMBALIMU JUCHUIIJIMHBI 111 UHBAJIM/10OB U JIMI C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 31I0POBbs

Jns obecriedenus 00pa3oBaHUsT WHBAIMIOB M OOYYaIOIIUXCS C OTPaHUYEHHBIMH
BO3MOXXHOCTSIMU 3/I0POBbsl pa3pabaTbiBaeTcsi (B cCllydae HEOOXOAMMOCTH) aJalnTHPOBAHHAS
oOpasoBarenbHasl TporpamMma, WHIWBHAYAIbHBIM y4E€OHBIM TJIaH C YYETOM OCOOEHHOCTEH WX
NMCUXO(PU3NUECKOTO  DPAa3BUTUSI W COCTOSIHUSI  3/I0OPOBBSI, B YAaCTHOCTH TPUMEHSETCS
WHIUBUIYAJIbHBIA TOJXO0JT K OCBOEHHWIO JWCIMIUIMHBI, WHIWBHIYAJIbHBIC 3aaHus: pedeparsl,
MHACbMEHHBIE PabOThl W, HA0OOPOT, TOJBKO YCTHBIE OTBETHI W JUAJIOTH, WHIMBUIyaJbHBIE
KOHCYJIbTAIlMK, HCIOJIb30BAaHUE JUKTOPOHA © APYTUX 3alHCHIBAIOIINX CPEACTB IS
BOCIIPOU3BEICHUS JIEKIIMOHHOTO U CEMUHAPCKOT0 Marepraia.

B memsax oOecreueHuss OOy4YaroOmUXCsS WHBAJIWIOB W JIMI C OrPAaHUYECHHBIMU
BO3MOXXHOCTSIMU ~ 3JIOPOBbSI  KOMIUIEKTyeTcsl (OHI OCHOBHOW y4eOHOl  jimTeparypsl,
AJIEKTPOHHBIX 00pPA30BaTEIBHBIX PECYPCOB, JOCTYIT K KOTOPhIM opranu3oBaH B BUL] Axagemun.
B Oubnuoreke MPOBOASATCS WHIUBUAYATbHBIE KOHCYNBTAMKM JJIsi JIAaHHOW KaTeropuu
MOJIb30BAaTENEH, OKA3bIBAETCS MTOMOIIb B PETUCTPALIUH U MCITOJIb30BAaHUN CETEBBIX U JIOKAIBHBIX
AIIEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB, IPEIOCTABISIOTCS MECTa B UNTAIHHOM 3alle.
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o JMCIUIIJIMHE ®u3uka
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1. MACHOPT ®OHJA OHEHOYHBIX CPEACTB 110 JIUCHUIIJIMHE

dusuka

1. KOMHeTeHIII/II/I, (l)opanyeMble B npouecce n3ydyeHus TUCHUIIJIMHBI

Nupexc DopMyJIMPOBKA KOMIIETEHINH
OIIK-3 CrnocoOeH NPHUMEHSTh COOTBETCTBYIOIIMK (U3MKO-MaTEMaTHYECKUM ammapar,
METO/Abl aHaJIM3a U MOJCIUPOBAHUS, TEOPETUUYECKOTO U SKCIEPUMEHTAIBHOIO
MCCIIETOBAHMS MPU PEeLICHUH MPO(EeCcCHOHANBHBIX 33/1a4
I1K-2 CrnocoOeH  MOJATOTOBHTH  IMPOCKT CHUCTEM  JJIEKTPOCHAOKEHHUS  OOBEKTOB
KanuTaJIbHOTO CTPOUTENIbCTBA

2. 9Tanbl (l)OpMI/IpOBaHI/IH KOMIICTCHIIMHA B IIPOLECCE OCBOCHUSA NTUCHUIIIUHBI
OCHOBHBIMH  3TanaMH (I)OpMI/IpOBaHI/ISI YKa3aHHbIX KOMITETEHIUM IIpu  MU3y4YCHHUU

06y‘~IaIOIIII/IMI/IC$I JUCHUITIINHBI

SABJIAIOTCA  IIOCJICAOBATCIIBHOC

U3y4YeHUe

COZIePIKATEIBHO

CBS3aHHBIX MEXIy co00il pa3nenoB (TeM) yueOHBIX 3aHATUN. M3ydeHHe KaxAoro pasneia
(Tembl) mpenrnosaraeT OBJaJeHHE OOydalMMUCS HEOOXOJIMMBIMUA KOMIIETCHIMSMU. PesymnbTar
aTTecTallid OOYYaroIIMXCS Ha Pa3jMYHbIX 3Tanax (OPMUPOBAHUS KOMIIETEHIIMH MOKA3bIBACT
YPOBEHb OCBOCHUSI KOMIIETEHIIUN 00YyJarOITUMUCS.

DranHOCTh (POPMUPOBAHUS KOMIIETEHIIMI TPSMO CBS3aHa C MECTOM JUCUUIUIMHBI B

00pa3oBaTeNbHOI porpamMmme.

Paspaenn! (TeMbl) AMCHHMIITIHHBI DopmupyeMble KOMIIETEHUMHU (KOAbI)
OIIK-3 I1K-2

MexaHunka + +
MonekynspHas ¢pusmka, + +
TEPMOJIMHAMUKA

ITonsATHA 1 3aKOHBI + +
JJIEKTPOMArHeTu3ma

OnTuka. + +
OneMEHTbl KBaHTOBOM TEOpUH U + +
ATOMHOM QU3UKH
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3. Iloka3arein, KPpUTEPUH U CPEACTBA OLICHUBAHMS KOMIIeTeHIIMii, pOpMHUPYyeMbIX B NpoLecce N3yYeHUs TUCHUTINHbI
OIIK-3 Cnioco6eH mpuMeHsITh COOTBETCTBYIOIIUI (PU3UKO-MAaTeMATHYECKHUI aNmapaT, MeTOAbl AHAIU3a U MO/IeJIUPOBAHNS, TEOPETHIECKOTO U
IKCNEPUMEHTAJIBHOIO HCCJIeI0BAHUS NPHU PellieHNH MPo¢ecCHOHATBHBIX 33124

Ilnanupyemble Kputepun oueHuBaHus pe3y/IbTaToB 00y4eHHUs CpencrBa onieHUBaHUS Pe3y.JILTATOB
pe3yJIbTaThI 00y4eHust o0yueHust
(moka3zarTesiu J0CTHKEHUSI
32]AHHOT0 YPOBHSI HEY/IO0BJIETB YIOBJIETB X0po1Io OTJINYHO Texymmii IIpomeskyTrounas
OCBOEHHSI KOMITeTEeHIIHiA) KOHTPOJIb arrecTalus
OIIK-3-1 Ananmusupyer He amanmmsupyer 3amaun | AHaMU3UpyeT HEKOTOphle | AHamm3umpyeT 3afgadd | OTIHMYHO aHATU3UPYET ODO: 3auer, JK3aMeH
3ajayn  NMpoQecCHOHATBLHON | TpodhecCHoHATbHOM 3aauu npodeccrnoHabHOM 3a1aun YerHblif onpoc,
JIeITENIbHOCTH  BBIJCISSL €€ | ACATEIBHOCTH BBIIENsA | MpoQecCHOHaTbHON JIeSITEIbHOCTU BBLACISAS | MPO(pEeCCUOHATBHON 3aImra
6a30BbIe COCTaBIIAIOLINE; ee 6a30BbIe | NEATEIHHOCTH BBIIENAS €¢ | ee 0a30Bble | AEATEIBHOCTH 71a00paTOPHBIX
COCTaBIIAIOLINE; 6a30BbIe COCTABIAIONINE; | COCTABISAIOIINE; BBIICISISE ee 0a3oBble | paloT, TECTHPOBAHHE
COCTaBJISIOINIHE; 300:
‘Yernslii ompoc,
3armTa
KOHTpOJIBHBIX paboT
TECTUPOBAHIE
OIIK-3-2 OcymectBisier | He ocymectisier nouck | HeyBepenno OcymectBasier nouck | 'oto u MOXET ODO0: 3auerT, SK3aMeH
nouck wHopMamum g | mHGOpMAIUH IUIS | OCYIIECTBIIICT MOWCK | WHPOPMALIUU JUIA | OCYIICCTBIISATH TIOMCK YCTHBIH ompoc,
peteHus MOCTaBJICHHON | PEIIeHHs MOCTaBJICHHON | MH(opMaImm IUTSL | peIIeHHS “HpOpMALIN JUTS 3armTa
3a1a4n Ha OCHOBE | 33layd  Ha  OCHOBE | PEIIEHHsS ITOCTABJICHHOW | MOCTABJIEHHOM 3aJaud | pEIIeHUs 71a00paTOPHBIX
HCTIOJIb30BaHUS HCTIOBb30BaHUS 3a1a4n Ha OCHOBE | Ha OCHOBE | MTOCTaBJIEHHOW 3a7aud | paloT, TECTUPOBAHHE
TEOPETHYECKUX U | TEOPETHYECKHX U | UCTIONIB30BaHUA HCTIONB30BaHUS Ha OCHOBE 390:
NPaKTHYECKUX OCHOB | TMPAaKTUYECKHUX  OCHOB | TEOPETHYECKUX U | TEOpPEeTHYECKUX U | UCIIOJIB30BAHUSA YeTHBIH ompoc,
€CTECTBEHHBIX U | €CTeCTBEHHBIX U | MPaKTUYECKUX OCHOB | IPaKTMYE€CKUX  OCHOB | TEOPETHYECKUX u 3aluTa
TEXHHMYECKUX HayK, a TaKkkKe | TeXHHYECKHUX HayK, a | eCTeCTBEHHBIX U | €CTeCTBEHHBIX W | MPaKTHYECKHX OCHOB | KOHTPOJIBHBIX padOT
MaTeMaTHYECKOTO alliapara; | TakKe MaTeMaTHYeCKOTO | TEXHHMYECKHX HAyK, a | TeXHHYECKHX HayK, a | €CTeCTBEHHBIX u TECTUPOBAHIE
ammapara; TAaKXKE MaTEeMaTHYECKOTO | TaKKe TEXHHYECKUX HayK, a
ammmapara; MaTEeMaTHIECKOTO TaKxke
ammapara; MaTeMaTH4ecKOro
anmapara;
OIIK-3-3 PaccmarpuBaer u | He  paccmarpuBaer u | Uactmano paccMatpuBaer | PaccmarpuBaer u|C TOYHOCTBIO ODO: 3ayer, dK3aMeH
npeJiaraet BO3MOJXKHBIE | IIpeAJaraeT BO3MOXHBIC | M NpEJlaraeT BO3MOXKHBIE | IpeJJlaracT BO3MOXKHbBIE | pacCMaTpHBAET u YeTHsIit onpoc,
BapHAHTHI peIIeHUs | BApUAHTHI pelIeHus | BapUAHTEHI peIIeHHs | BAPUAHTHI pelieHus | mpemiaraer 3aImTa
TIOCTaBJICHHOM 3aJa4yy, | IIOCTaBJICHHOW 3aJlaud, | NOCTAaBIEHHOM  3ajgaud, | IOCTABJIECHHOW 3a/au, | BO3SMOXKHBIE BApPHAHTEHI J1abOPATOPHBIX
OLIEHMBAsl MX JIOCTOMHCTBA M | OLCHUBAs UX | OLEHUBas UX | OLEHUBas UX | peleHus paboT, TeCTUpOBaHKE
HEIOCTaTKH. JIOCTOWHCTBA U | JOCTOMHCTBA 1 | JTOCTOMHCTBA W | TIOCTaBJICHHOH 3amadym, 300:
HE/IOCTATKH. HEIOCTaTKU. HETOCTaTKH. OIICHUBAS ux YcTHBIH ompoc,
JIOCTOWHCTBA u 3anmTa
HEJIOCTaTKH. KOHTPOJIbHBIX PadoT
29 TECTHPOBAHHE




IK-2 Cnocobden MOATOTOBHUTD IPOEKT CUCTEM 3.]'IeKTp0CHaﬁ)KeHI/Iﬂ 00bEeKTOB KAMUTAJIbHOIO CTPpOMTEIbLCTBA

ILlnanupyemble pe3yabTaThbl

Kputepun oueHuBaHus pe3y/IbTaToOB 00y4eHNUs

CpencrBa olleHUBaHUS Pe3y.JILTATOB

00y4eHus1 00y4eHus1
(moxa3zaresiu J0CTHKEHUSI
32/IaHHOT0 YPOBHSI HEY/IO0BJIETB YIOBJIETB X0po1Io OTJINYHO Texymmii IIpoMe:xxyTOouHA
OCBOEHMSI KOMITETEeHIIMiA) KOHTPO/Ib s aTTecTanus
[IK-2.1.  Cobupaer wu | He cobupaer u | Yactuuno cobupaer u | Cobupaer u | YenemHo coOupaer u 0DO0: 3auer, 3K3aMeH
CHUCTEMATH3HPYET HAY4YHO- | CHCTCMaTHU3HUPYCT CHUCTEMAaTHU3HUPYCT CHUCTEMAaTH3HPYET CHUCTEMAaTH3HPYET YeTabiii onpoc,
TEXHUYECKYIO HAYYHO-TEXHUUYECKYIO | HAYYHO-TEXHUYECKYIO | HAy4YHO- HAYYHO-TEXHHUYECKYIO satuura
uHdopmaruu o | uaopmanuu o | uadopmanun 0 | TEXHUYECKYIO undopmanuu 0 11aGopaTOpHBIX
paccMaTpuBacMOM paccMaTpuBacMOM paccMaTpuBaeMoM HHPOpPMaIUH 0 | paccMaTpuBacMoOM pabor, T;ggPOBaHHe
00BEKTE, B T.4. c | obObekTe, B T.4. ¢ | 00BeKTe, B T.4. C | pacCMaTpUBaAEMOM 0o0beKTe, B T.4. C VTR oﬁpoc,
UCIIOJIb30BaHUEM UCTIOJIb30BaHHEM HCTOJIb30BaHHEM 00BbeKTe, B T.4. C | UCIOJB30BAaHHEM J—
NH()OPMALMOHHBIX UH()OPMALIMOHHBIX UH(pOpPMALMOHHBIX UCIIOJIb30BaHUEM UH()OPMALMOHHBIX KOHTPOJBHBIX paoT
TEXHOJIOTHI1; TEXHOJIOTHI; TEXHOJIOTHI; MH(POPMAITMOHHBIX TEXHOJIOTHI; TECTUPOBAHNE
TEXHOJIOTHI,
[1K-2.2. Ucnonszyer | He ucrnoib3yer | YacTuuHo wucmonb3yeT | Mcmonb3yer C JIETKOCTBIO 0DO0: 3aver, 3K3aMeH
cpencTsa MPUKIIAAHOTO | CPEACTBa cpenacrTsa cpencTBa HCIOIb3YET  CpeacTBa Yerubii onpoc,
HPOrPaMMHOTO HPUKJITHOTO TIPUKJIATHOTO HPHUKJIAJTHOTO HPHUKJIATHOTO satra
obecreuenus IS | IPOrPaMMHOTO POrPaMMHOTO IPOrPaMMHOTO IPOrPaMMHOTO 12G0paTopHBIX
00OCHOBaHUSI PE3YNILTATOB | OOecTeueHUs IS | obecrieueHus Ui | obecrieueHust  JuIsl | oOecriedeHust st | P aoor, T;ggPOBaHHe
pelieHus 3amaun | 000CHOBaHUS 000CHOBaHUS 000CHOBaHUS 000CHOBaHUS VTR oﬁpoc,
npodeccnoHaIbHOM pE3yJbTaTOB pEIICHHS | Pe3YJIbTATOB PEIICHHS | Pe3yJIbTaTOB pE3yNbTaTOB  PEIICHUS saupTa
JeSITeTbHOCTH; 3a7a4uu 3aa9u peleHus 3aa4uu | 3a1a4n KOHTPOIBHBIX paGoT
npodeccnoHaIbHOM npodeccnoHaIbHOM npodeccnoHanbHOi | podeccCHOHATBHOIM TECTUPOBAHHE
JIeATeIIbHOCTH; JeSTeIIbHOCTH; JIeATeIILHOCTH; JIeATeIILHOCTH;
[K-2.3. Hcnonszyer | He ucrnomnb3yer | YactnaHo wucronb3yeT | Mcmonb3yeT YcnemHo  UCHOIB3YyeT 0DO0: 3aver, 3K3aMeH
UHPOPMAITUOHHO- UHPOPMaIMOHHO- WHPOPMAITUOHHO- UHPOPMAITMOHHO- UHPOPMAITHOHHO- Ycerablii onpoc,
KOMMYHHKAIIHOHHBIE KOMMYHHKAIIMOHHbIE | KOMMYHHKAlMOHHbIE | KOMMYHUKAIMOHHbIC | KOMMYHHKAIIMOHHbIC satuura
TEXHOJIOTHH JUISL | TEXHOJIOTUH ISl | TEXHOJIOTUH JUISL | TEXHOJIOTUH JUIS | TEXHOJIOTUH JUIst 11a00paTOPHBIX
odopmIeHuUs odopmiteHus odopmieHus odopmiieHus odopmIiteHus pabor, T;gg)oaamae
JIOKYMEHTAIHN U | TOKyMEHTAIN U | TOKYMEHTAI[UH U | TOKyMEHTaIuH U | TOKyMEHTaIUH " No—_ oﬁpoc,
NpeACTaBICHUS NpeACTaBICHUS MpeCTaBICHUS NpeACTaBICHUS NpeACTaBICHUS saupTa
uHQopManu B 00NAcTH | HHPOPMALIUU B | mHbOpMAIIH B | nuHOpMaIu B | HH(OPMALMK B OONACTH | koHTponbHBIX paboT
npodecCHOHATBEHOM obmactu obmactu obmactu mpoheCcCHOHATIBHOMN TECTHPOBAHHE
JeSITeIbHOCTH. npodeccuoHaNbHON npodeccnoHanbHON npodeCCHOHANBHONW | JEsITEIbHOCTH.
JIeSITETIbHOCTH. JeSITEIbHOCTH. JIeSITETIbHOCTH.
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4. KoMmmiekT KOHTPOJIbHO-OIICHOYHBIX CPEACTB MO JTUCHHUIIJIHHE

Bomnpoce! 111 ycTHOT0 onpoca

o gucuumuinae Pusuka

Bomnpocsl k pa3aeay 1.

NS

NGO

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Uto u3yvyaeT kuHEeMaTuKa?
Kakoii ¢pusnueckuii cMbICT HMEIOT HOPMAJIbHOE U TAHTCHIIMAIBHOE YCKOpEHHE?
Kyzna HampaBileHO YCKOpPEHHE PaBHOMEPHO ABUXKYLIETOCS 110 OKPY>KHOCTH Teja?

[To xaKkol TpaeKTOPUH JIBUXKYTCS Teja, OpOIIEeHHBIE MO YrioM K ropu3onty? Ilouemy sta

TPAEKTOPHUS HE SABJISIETCA TOYHOM?

Tpu 3axona Hetorona. Kak Ha3piBaeTcs cuia, Bxosuiast BO BTopoil 3akoH HproToHa?
3aKOH COXpaHECHMsI UMITYJIbCA.

Ha3zoBute Buapl Mmexanndeckoi sHepruu. Kakoit ¢pu3ndeckuii CMBICI OHU UMEIOT?

3aKoH COXpAaHCHUA OJSHCPIUM. Kyna «yXoouT» 4YacCTb MEXaHUYEeCKOU OHCPIrunl BO BCCX

peanbHBIX mporeccax”?

Kakne KoJe0aHus Ha3bIBAKOT 1"211:)M0HI/III€CKI/IMI/I‘.7 Hanumure YpaBHEHUC

rapMOHMYECKHUX KOJIeOaHUI U Ha30BUTE XapaKTEPUCTUKU KOJIEOAHUH.
Jaiite onpenenenne BoyHbL. OT KakKMX IIapaMeTPOB OHA 3aBUCUT?
VYKaXUTe 4aCTOTHBINM HAIIa30H 3BYKOBBIX BOJIH.

KakoB 1uana3oH yabTpa3ByKOBbIX KoJl€OaHUN U JUIMH BOJIH?

KakoBbI 0cOOEHHOCTH €T0 PacIpOCTPaHEHHUs B OJHOPOAHON U HEOAHOPOIHOM cpene?
Kak ce0s Beaer Y3 BoiHa Ha rpaHuLe pasjena JIByX cpea?

Uro sBAsSEeTCSl HCTOYHUKOM YJIbTpa3ByKa?

Ectp 1 B npupone Y3-uznyuarenu?

Uro takoe 3¢ ekt Jlomiepa 1 KaKOBBI €r0 IPOSIBICHUS?

B uem cyTb 3x010mneporpadun?

Urto u3yuaer paszien rujpocTaTuKu?

KakoBbI riaBHBIE 3aKOHBI THAPOCTATHKU?

HproTOHOBCKHE 1 HEHPIOTOHOBCKUMMU KUJIKOCTH — YEM OHH OTJIMYAIOTCS?

Bomnpocsl k pa3neny 2.

BOoo~NoGR~WDNE

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

0.

B uewm 3akirouaercs MOJNIEKYIIPHO-KHHETUYECKHUI CMBICIT TeMIepaTyphl?

B uem ¢uznvecknii cmpIc 1-ro 3aK0HA TEPMOJIUHAMUKH?

B uem puznueckuii cmbica 2-T0 3aK0HA TEPMOJIUHAMUKN?

B uem ¢uzndecknii cmMpbIci 3-TO 3aKOHA TEPMOJIUHAMUKH?

Kax naiitu KIIJ[ TermoBoit mamunbl? [Touemy HEBO3MOKEH BEUHBIHN JIBUTATEINb?
YeM oTiIMYarOTCS IPYT OT APYyra U30JMPOBAHHBIE, 3aKPBITHIE U OTKPBITHIE CUCTEMBI?
K kakoMmy THIy 13 IEPEUUCIIEHHBIX BbIIIE OTHOCUTCS KUBOW OpraHu3M?

Kakue BemecTBa U3 MUIIEBHIX MPOIYKTOB 00ECTIEUNBAIOT KUBOTHBIX SHEPruei?
Kak TennokpoBHbIe OpraHU3Mbl PEryIUPYIOT TEMIONPOTYKIHIO?

B uem cMblc npuHIMIA JOKAJIBHOTO paBHOBECUS?

KaxoBbI 0OCHOBBI JINHEWHOW TepMoanHaMuKky OH3arepa?

B uem cMblicn npuHIMIA NPOU3BOICTBA DHTPOIIUU?

Yto Takoe cTaliOHapHbIE COCTOSIHUS?

Kak oOecnieunBaercsi CTaOMIBHOCTD CTALIMOHAPHBIX COCTOSHUH JUISI )KMBOT'O OpraHu3Ma?
[TpuBecTH nmpuMepbl CaMOOPraHU3AIMH B OTKPBITHIX CHCTEMAaX

Yro ecTh quccUNaTUBHAS CTPYKTypa?

KaxoBbI IpOsBIEHNS TUCCUNIATUBHBIX CTPYKTYP B MUPE KUBOI0?
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18. Yewm otimyaercst 0ObIYHAS TETJIONPOBOIHOCTH OT KOHBEKTUBHON?
19. Kak TermIokpoBHbIE OPraHU3MBI PETYIUPYIOT TEIIONPOOOMEH?

Bonpocsl k pa3neny 3

1. Kak meHsieTcsi HalpsKEHHOCTh AJIEKTPUUECKOTO TOJIA 3apsHDKEHHOTO Tella MPHU yIaJeHUU OT
Hero?

Kak MeHsieTcs moTeHuuan 3JIeKTPUIeCKOro MmoJjs 3apsyKEHHOr0 Teja MNPy YAAJICHUU OT Hero?
Kak cHuMaroT 3nexTpokapauorpammy?

Kak BnusierT BHEIIHEE IEKTPUUECKOE MOJIE Ha )KMBOW OpraHnu3m?

Yto ecTh cuiia TOKa U IJIOTHOCTH TOKa?

Kakwue TBepable NpoBOAIIUE CPEAB BaM U3BECTHBI?

Kakwue xxuakue u ra3000pa3Hbie MPOBOASIINE CPEIbl BAM U3BECTHBI?

Urto takoe DJIC, Kak OHa BOBHUKAET, U KaKyl0 UMEET pa3MEPHOCTh?

[TpaBuna Kupxroda u npuMepsl UX MPaKTUYECKOTO PUMEHEHHUSI.

CoNoOR~WN

Bomnpocs! k pa3zneay 4.

1. ChopmymnupoBaTh U JaTh TE€OMETPHUYECKYIO MHTEPIPETAIMIO 3aKOHY OTPAXKEHHS M 3aKOHY
IIPEIOMIICHUS.

Kak Bezer cebst CBeTOBOI JTyd B HEOJHOPOIHOM cpejie, HanpumMep, B arMocdepe 3emin?
ITepeunciuTh OCHOBHBIE 2JIEMEHTHI, XapAKTEPU3YIOIIUE JINH3Y, KaK ONITUYECKYIO CUCTEMY.
[TpuBecTu npuMep CII0KHON ONTUYECKON CUCTEMBI U3 2-X JIMH3.

N300pa3uTh ria3 B BUAE ONTUYECKON CUCTEMBI.

Uro Takoe KOJIOOUKHU U MaJOYKU JUIs I1a3a?

[Tepeuncnute ontudeckue 3¢dexTsr, 00ycI0BICHHBIE BOJIHOBON IPUPOIOI CBETa.

Uro Takoe npuniun ['toiirenca-Openens? Jlate cxemaTHueckoe NOSICHEHUE.

Yro Takoe qucnepcus ceera?

CoNoOAWN

3agaHus K 1adopaTopHbIM padoTam
no aucuuiuinHe dusnka

®usuka. [Ipaktukym U1t oOyuaromuxcs no HampasiaeHusM noarotoBku 01.03.04 [puxiagnas
matemaruka, 09.03.04 IIporpammuas unxkenepus, 09.03.03 Ilpuxinagnas uHpopmaTtuka /
Bbopnakos X.1., Jlokymosa JI.II.- BUIL CeBKaBI T TA, Yepkecck, 2018

33}13HI/IH AJISA BBITIOJIHEHU A KOHTPOJIBHBIX paﬁoT

1.1. Teno, OpolleHHOE BEPTHKAIBLHO BHU3 C HAYaJIbHOM CKOPOCTBIO 5 M/C, B mocienHue 2 ¢
NaJeHusl MpOLUIO MyTh BABOE OONBIIMM, YeM B ABe mpeablayume 2 c. OnpeneiauTb Bpems
najieHus] M BBICOTY, C KOTOpoi Teno Oblio Opomeno. Iloctpouts rpadguku 3aBUCHUMOCTH
IIPOMUJIEHHOT'O ITYTH, YCKOPEHUS U CKOPOCTH OT BPEMEHHU.
1.2. Beepx mo uaeansbHO IIaAKON HAKIIOHHOM TIOCKOCTH, 0Opasytoieit yron 30° ¢ TOpH30HTOM,
OyCTWJIM a0y ¢ HavdaipHOM ckopocThio 12 m/c. Korma maitba gocTturia MOJOBUHBI
MaKCHMaJbHOW BBICOTBHI MOABEMA, U3 TOW K€ TOYKH, B TOM JK€ HAlpaBIE€HUU U C TOH XK€
CKOPOCTBIO ITYCTUJIM BTOPYIO 1aii0y. OnpenenuTs: Ha KaKOM pacCTOSTHUM OT Havajla HaKJIOHHOMN
IUIOCKOCTH BCTpETATCS 00e mai0bl; MakCHUMajbHYIO BBICOTY HMOJbEMa IMIAHOBI, MPOMEXKYTOK
BpEMEHHM, MPOILICAIINN OT Hayaja JBIM)KEHUS MepBOod IaiObl 10 ee BCTpeuYd €O BTOPOM.
Haueptuts rpaduku 3aBUCUMOCTH NMPONHACHHOTO MYTH, CKOPOCTH U YCKOPEHHS OT BPEMEHU IS
nepBoi M1aii0bl B MPOMEXKYTOK BPEMEHH OT Hayasa JBUKEHHS 10 MOMEHTa BCTPEUH CO BTOPOH.
1.3. llap, cBOOOAHO ABMXKYIIMKCS CO CKOPOCTBIO 6 M/C, yIapHiICs O APYroH IIap M, IBUTAsACh
B 00paTHOM HAaMpaBIIEHUH CO CKOPOCTHIO 2 M/C, BEpHYJCS B MCXOAHYIO TOYKY (puc. 1.). Pac-
CTOSTHUE MEXIY HCXOAHBIM IIOJOKEHHEM Iapa W €ro IOJOKEHHEM B MOMEHT COYJIapeHHs C
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JPYTUM HIapoM paBHO So. [TocTpouTh A1 MPOMEKYTKA BpEeMEHH OT Havajia JABMXKCHHS IIapa J10
MOMEHTa €ro BO3BpAIICHUS B HCXOJHOE TOJOXECHHE TpadUKH 3aBHCUMOCTH OT BPEMEHU
CKOPOCTH, MOJYJISI CKOPOCTH, KOOPAMHATHI IIeHTpa mapa Ha ocu O, ¥ MPOXOJUMOIO UM IIYTH.
OnpenenuTh TakXKe CpeaHee 3HAYCHHWE MOMIYJSl CKOPOCTH JBIDKEHHs miapa. Bpemenem
COyAapeHus IapOB MPEeHEOpEYb.

Puc.1

1.4. HaGmonatenb, CTOSIIUN Ha TutaTopme, OMpeeNini, 4TO MEePBbId BaroH 3JIEKTPOIoe3aa
MpoIIe]l MUMO HEro B TeueHue 4 c, a BTopod - B TedeHue 5 c. [locnme aToro mepeanuid kpait
1oe3/la OCTAHOBMJICSI Ha paccTOsHUM 75 M or HaOmonatens. CuuTas IBHXKEHHE IO€37a
PaBHO3aMEIJICHHBIM, OIIPEIEIUTh €r0 HAYaJIbHYK CKOPOCTh, YCKOPEHHE U BPEMS 3aMEIJIEHHOTO
nBKeHus. HauepTuth rpadyiku 3aBUCHMOCTH ITyTH, CKOPOCTH U YCKOPEHHSI ITO€3/1a OT BPEMEHH.
3a Hayajgo OTCYeTa BPEMEHHM NMPHUHATh MOMEHT MPOXOXKJICHUS MHUMO, HAOIIOAATeNs MepeIHero
Kpas moesja.

1.5.Habmonarenpb, CTOSIIMKA B MOMEHT Haudaja JBUKEHHS DJIEKTPOIIOe3[a y €ro IMeperHero
Kpasi, 3aMETHJI, UTO MEPBbI BaroH IMpoues MUMO Hero 3a 4 c¢. Onpenenurs BpeMs, 3a KOTOpoe
MHMO HEr0 HPOWIYT JAEBATh BarOHOB, @ TAKXKE BPEMs MPOXOXkKAEHHUS 9-To BaroHa. Bo ckoibko
pa3 CKOpOCTh JEBSTOrO BaroHa OOJIbIIE CKOPOCTH IATOTO B MOMEHTHI MX MPOXOXKICHHUSI MUMO
HaOmonatena? J[BukeHne CUuTaTh paBHOYCKOPEHHBIM.

1.6. Teno, pBHUTAsICh NPSIMOIMHEWHO C TIOCTOSHHBIM YCKOPEHHEM, TPOIILIO MOCIIEI0BATEIBHO
JIBa paBHBIX y4yacTka myTu, no 20 m kaxaelil. IlepBeiii yuactok npoiinen 3a 1,06 c, a BTopoit —
3a 2,2 c. OnpenenuTh yCKOPEHHUE Tea, CKOPOCTh B Havasle MePBOro M B KOHIIE BTOPOT0 YYaCTKOB
MyTH, MyTh, MPOWIEHHBIA TEJIOM OT Hauyana JIBUXKEHHS 10 OCTaHOBKH. HauepTuth rpaduxu
3aBUCHUMOCTH MPOIIEHHOTO MYTH, CKOPOCTU U YCKOPEHUS OT BPEMEHH.

1.7. C ropsl AB (puc. 2) nyuHo# 20 M U3 COCTOSIHUS MOKOSI CKAaThIBAIOTCS CAaHKHU M 3aTEM,
MPOJOJIKAs IBUYKEHUE OT TOYKU B MO TOPU30HTAIBHOW IMJIOCKOCTH, OCTAHABIMBAIOTCS Y TOUKU
C, npoiinga paccrosaue BC, paBHoe 15 M. OnpenennTs CKOPOCTh CAHOK B KOHIIE CITyCKa C TOPBI,
yckopeHus Ha yyactkax 4B u BC u Bpems cnycka c ropsl. Becs myts JIBC canku npoxogsr 3a
15 c. Yckopenne Ha KaxaoM u3 y4acTKOB (AB u BC) cuutaTh NMOCTOSHHBIM. HauepTuTh
rpauKy 3aBUCUMOCTH MIPONIEHHOIO TyTH, CKOPOCTH U YCKOPEHUS OT BPEMEHH.

1.8. ABTOMOOMIIBb TpOraercsi ¢ MecTa M MepBbI KUIOMETP HNPOXOAUT C YCKOPEHHEM a1 a
BTOpPOIl — ¢ yckopeHueM ap. [Ipu 3ToM Ha mepBoM KHMIIOMETpE €ro CKOpOoCTh Bo3pactaeT Ha 10
M/c, a Ha BTOpoM — Ha 5 M/c. OmpenenuTtb: BpeMs NPOXOXKIEHUS IEPBOIO U BTOPOTO
KUJIOMETPOB; Kakoe€ YyCKOpeHHe OoJbllle — g1 WU dp CPEIHIO CKOPOCTh Ha BCEM IYTH.
Haueptuth rpaduku 3aBUCUMOCTH MyTH, CKOPOCTH U YCKOPEHUS OT BPEMEHH.

&

Puc.2
1.9.Teno, xoTopoMy cooOIleHa HadalbHAs CKOPOCTh 2 M/C, HAYalO CKOJB3UThH IIO

32



HAKJIOHHOM IJI0CKOCTH. 3a 10 ¢ OHO MPOXOAUT MO HAKJIOHHOM MIOCKOCTH IyTh 50 M, a 3aTeM 1o
TOPU30HTATBLHON MOBEPXHOCTU A0 OCTAaHOBKH - 90 M. Cuurtas ABMIKEHHE Tejla Ha KaXKIOM W3
Y4aCTKOB PaBHOIIEPEMEHHBIM, OIPEAEIUTh CKOPOCTh Teja B KOHIIE HAKJIOHHOW IIJIOCKOCTH,
YCKOpPEHHUS] Ha HAKJIOHHOM U TOPHU30HTAJIbHOM Y4YacTKaX IYTH, CPEIHIOI0 CKOpPOCTh Ha BCEM
IyTH; BpeMs JBWXKeHHA Tena. HauepTuts rpaduku 3aBUCMMOCTH IYTH, CKOPOCTH U YCKOPEHUS
OT BpEMEHH.

1.10. JIbxHUK cbexan ¢ ropel aauHod 40 m 3a 10 ¢, mocne yero oH mpoexan Io
TOPU3OHTAIBHON Momaake A0 octaHoBKU 20 M. CumrTas IBHXKEHHE JIbDKHHKA Ha 000UX
y4acTKax paBHOIEPEMEHHBIM, OIPENEIUTh CKOPOCTh JIBDKHUKAa B KOHIIE TOPBI, CPEIHIOI0
CKOPOCTh Ha BCEM IIyTH, YCKOPEHHMsI Ha KaXKIOM U3 YYacTKOB, BpeMs JBUKCHHS I10
TOPU3OHTAIBHON TUTOmaake. HauepTuTh rpadmku 3aBUCUMOCTH IYTH, CKOPOCTH M YCKOPEHHS
JBDKHUKA OT BPEMEHHU.

1.11. Temo, koropomy OblIa cOOOIIEHA HEKOTOpas HayaJbHAs CKOPOCTb, MABHIKETCS
PaBHOYCKOPEHHO. 3a TPEThIO CEKYHY CBOETO ABMKEHMSI OHO Tporwio 10 M, a 3a mectyro - 16 m.
Onpenenurbh yCKOpEHHUE Tejla, HAYaJIbHYI0 CKOPOCTb, CKOPOCTh K KOHI[y BOCBMOW CEKYHJbI U
yTh, MPOHEeHHBIN 32 8§ ¢. HauepTuth rpaduku 3aBUCUMOCTH MPOUICHHOTO IyTH, CKOPOCTH U
yckopeHus Tena oT BpeMeHH.

1.12. Kycok npaa oauH pa3 OpocaroT ¢ HEKOTOPOi CKOPOCThIO Mo yriioM 30° K TOpU30OHTY, a
JIPYro# pa3 IyCKaroT ¢ TaKOH K€ CKOPOCThIO IO TOPU30HTAILHON [TOBEPXHOCTH JibAa. Bo BTOpOoM
ciy4ae OpOIIEHHBIM KYCOK JIbJla HaXOQWICS B IBMKCHHH B 8 pa3 JIOJIbIIE, YeM IMpHU IOJIETE B
Bo3ayxe. Onpenenutbs KOAXPOUIMEHT TPEHUs JIbAa O Jied, OTHOIICHUE MPOWJICHHBIX B 000X
CIIy4asiX PacCTOSIHUI B TOPU30HTAIBHOM HampaieHuH. COMPOTUBICHHEM BO3/lyXa IPeHeOpeyb.

1.13. [lox KakuM yriIOM K TOPU3OHTY Haao OpocuTh Teno maccord 200 T, YTOOBI TATBHOCTD
nonieta Oblla B JiBa paza OOJbIle ero MaKCUMalbHOM BBICOTHI MOAbEMA, €CIIU TOPU3OHTATIBHBIN
BCTPEUHBII BeTep IEHCTBYET Ha TEJIO C NOCTOSTHHOM cuioi B 1 H?

1.14. U3 Gpancnoiita, MOJHATOrO HaJ MOBEPXHOCTHIO 3eMITU HA BBICOTY 2,5 M, ObET CTpys
BOJIbI 1101 YIVIOM 36° K TOPU30HTY U MaJaeT Ha 3eMJII0 Ha PAcCTOSIHUM 15 M OT Toro mMecra, Haj
KOTOPBIM HaxoJuTcst OpaHacmoit. OmnpenenuTs, Ha KaKyl0 MaKCHUMalbHYIO BBICOTY
MOJTHIMAETCSI CTPYS BOJIBI, painyC KPUBU3HBI CTPYH B BBICIIEH TOYKE, CKOPOCTH BOJBI B MOMEHT
naJieHus Ha 3eMJII0 U 00beM BOJIbI, 110/1aBaeMoi OpaHACIIONTOM 3a 1 MUH, €Cly IJI0IIa b OTBEP-
ctus OpanjacmnonTa paBHa 1 oM’ CornpoTHBIeHHEM BO3TyXa MIPEeHEOPEUb.

1.15. U3 opHOM TOUKHM OJHOBPEMEHHO OpOIIEHO JBa Tela C OJMHAKOBOM HaydalbHOM
cKopocThio 20 M/C MO/ pa3HBIMHU YIJIaMHU K TOPH3OHTY: 01=45°, 0, =60°. OnpenenuTs paccTosTHUE
MEXy TeTlaMH CIyCTs 2 ¢ TOCTie Havaa ABMKEHUS, CKOPOCTHU Tell B 3TOT MOMEHT, HOPMalbHOE U
TaHTeHIIMATbHOE YCKOopeHus yepe3 1c mocie Opocanus. ConpoTHBICHUEM BO3TyXa MIPEHEOPEYb.

1.16. C GanxoHa, BbICOTa KOTOPOTO 5 M HaJl MOBEPXHOCThIO 3eMilH, OpOIlIeH KaMeHb MOA
yriiom 45° k ropu3oHTy. KaMeHb ynan Ha 3eMIII0 Ha pacCcTOsTHUU 48 M OT MecTa, HaJl KOTOPhIM
HaxoauTcs 6ankoH. OnpenenuTh HaYalbHYI0 CKOPOCTh KaMHS, BpeMsl €ro MoJjieTa, HanOOIbIIYI0
BBICOTY TIOJbEMA, PAJANYC KPHUBH3HBI TPACKTOPHHM B HAWBBHICIICH TOYKE, CKOPOCTh KaMHS B
MOMEHT MaJI€HHsI Ha 3eMJI0, Yroj, KOTOpbI 00pa3yeT CKOPOCTh KaMHSI B MOMEHT MaJeHHs Ha
3eMJII0 C TOPU30HTAJIbHBIM HamnpasieHueM. CoNpoTHUBIEHUEM BO3/1yXa IPEeHEOpEyb.

1.17. Hebomnpmioe Tenao ObUIO BBIMYIIEHO U HAYallo MajaTh U3 COCTOSHUS MOKOS C BBICOTHI H.
Ha BbicoTe h 0HO abCOMIOTHO HEYNPYyro ymapseTcs O HeOOJBINYI0 3aKPEIUICHHYIO M TJIaIKyI0
IUIOINAJKY, PACTIONIOKEHHYIO MO yriIoM 0=45° K ropu3oHTy. OnpeaenuTh BpeMs HaJeHus Tena
Y TOPU30HTAIBHYIO JaTbHOCTH MoJieTa, cuntas H=10M u h =5 m.

1.18. HeGounb11oe Te10, OpoIeHHOe Mo YTiIoM 45° K TOPU30HTY C HaYaJIbHON CKOPOCTHIO 15
M/C, YIIPYTO yIapseTcsi O BEPTUKAIBHYIO TIAJIKYI0, CTCHKY, HAXOSIIYIOCS Ha PacCTOSHUH 14 M
(mo ropu3oHTaNM) OT MecTa Opocanus. OnpenenuTb, Ha KaKOM PACCTOSHUHM OT CTEHKU YIaJeT
TEJOo Ha 3eMII0, eciu Kod(duimeHT BocctanoBienus k=0,75. Hailtu Takke OTHOIIEHHE ITUX
paccTosHUM, €CIIM BO BTOPOM CiIydae yaap abCOMIOTHO YIIPYTHH.

1.19. ManeHpkuii MmApWK TOABENIEH Ha HepacTsHKUMOH HutH amuHOH 0,5 M. Ilpm
BEPTUKAIBHOM  TOJOKEHHM  HUTH  (TOJIO)KEHHE  paBHOBECHs)  IIApUKy  COOOIIAIOT
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TOPU30HTANIBHYI0 CKOpOCTh 4 M/c. OmpenenuTh BBICOTY H HaJa HCXOAHBIM YpPOBHEM, IOCTE
JIOCTH>KEHHSI KOTOPOU IIApUK JABUKETCS MO TPACKTOPUH, OTIIMYAIOIICHCS OT OKpY>KHOCTH. HaiiTn
CKOpPOCTH IIapUKa B MOMEHT JOCTHIKEHHUS 3TOM BBICOTHI M MAaKCUMAaJbHYIO BBICOTY MOIHSTHUS
mapuka. C Kakol BBICOTHI IIAPUK CHOBA HAYHET JBUIaThCs MO OKpyxHocTH? Ha kakom
HAMMEHBIIEM pPACCTOSHUU ([0 TOPH3OHTAIM) OT TIOJIOKEHUS PAaBHOBECHS HAJO IOCTABUTh
JIOBYILKY, YTOOBI MOMMATh IIAPUK [1OCIE TOTO, KAK OH IEPECTAHET JBUIaThCs IO OKPYXKHOCTH?
ConpoTuBIeHHEM BO3/1yXa MPEHEOPEYb.

1.20. HeGonpmioe Teno, OpOIIEHHOE BEPTUKAIBHO BHU3 C BBICOTHI 32 M C HaydajabHOMN
CKOpOCTBIO 2 M/C, YIPYro yAapsieTcs O 3aKpeIuieHHYI0 Ha BbicoTe 20 M. TTIAJKYIO IUIOIIAAKY C
yrinoMm HakioHa 30° k ropuzoHty. OmnpeaenuTb, BO CKOJBKO pa3 BpeMs MaJeHUs Tela IpU
BCTpEYE C IUIOM[AJKONH OoJblle BpeMEeHH CBOOOIHOTO MajeHHs, eciu KO3 UIUEHT
BOCCTaHOBJIEHUs paBeH 0,8 NalbHOCTB I0JIeTa Teja 10 TOPU30HTAIN, OTHOLIEHHE CKOPOCTEH B
KOHIIE TIaJICHUS TIPU BCTPEUe C IUIOIMIAKON U TPU CBOOOIHOM I ICHUH.

1.21. B pmepeBstHHBIN Iap Maccoil mi=8 Kr, MOJABEIICHHBIH Ha HUTH aauHOH 1=1,8 M,
[IOM1aJIa€T TOPU3OHTANIBHO JIETALIAs Iy Maccoi my=4 1. C KaKoil CKOpOCTHIO JIeTelna myJisl, eClln
HUTH C IIAPOM U 3aCTPSIBLIEH B HEM IyJIEH OTKJIOHWJIACh OT BEPTUKAIU Ha yroua o=3°? Pazmepom
mrapa npenedpeyb. Y iap myau CYUTATh MPSMBIM, IIEHTPAIbHBIM.

1.22. Tlo HebousblIOMY KYCKY MSTKOTO >Kenesa, JeKaleMy Ha HakoBalbpHe Maccoit m = 300
KT, ynapsieT MoJoT Macco mp = 8 kr. Onpenenuts KIIJl » ynapa, eciu yaap Heynpyruii.
[Tone3Hol cunTaTh SHEPIHUIO, 3aTPAYCHHYIO Ha 1e(hopMaIHIO KYCKa jKese3a.

1.23. Ilap maccoii m; = 1 Kr ABMKETCS CO CKOPOCTBIO V = 4 M/C M CTAJIKUBACTCS C MIapOM
Maccoil my = 2 Kr, ABUXKYIIIMMCSL HABCTPEUy €My CO CKOPOCThIO Vo=3 M/c. KakoBbI CKOpOCTH U1 U
up 11apoB 1ocie yaapa? Y ap cuurarh abCONIOTHO YIIPYTUM, NPSMBIM, HEHTPAIBHBIM.

1.24. Ilap maccoil mj; =3 Kr HIBHIKETCS CO CKOPOCTBIO Vi = 2 M/C M CTaJKHUBAaeTCS C
HoKosIIMMcsl mapomM maccod mp=5 kr. Kakas pabora Oyzner coBepiieHa npu Jaedopmanuu
mapoB? Yaap cuuTaTh aOCONIOTHO HEYNPYTUM, MIPSIMBIM, LIEHTPAJIbHBIM.

1.25. Onpenenuts KII/] 1 Heynpyroro ynapa Ooiika maccoit m1=0,5T, Magaromero Ha CBaro
maccoit mp=120 kr. [Tone3Hol cunTaTh 3HEPrulo, 3aTpaueHHyYI0 Ha BOMBaHHUE CBaM.

1.26. lap maccoit m1= 4 Kr ABHXKETCS CO CKOPOCTBIO V = 5 m/C M CTamKuBaercs C
IIapOM Maccod mp=6 KI, KOTOpBIH JIBMKETCS €My HaBCTpedy CO CKOPOCTbIO V2 = 2 M/C.
Onpenenuth CKOpOCTH Ui U up IIApOB IOCHE yaapa. YJap CUMTaTh aOCONIOTHO YNPYTUM,
OPSMBIM, LIEHTPAIbHBIM.

1.27. V3 cTBONA aBTOMATHYECKOTO IHCTOJIETA BBUIETENAa Iydass Maccod mp; = 10 T co
ckopocthtio V = 300 m/c. 3atBOop mumcroiera Maccoil mp = 200 T mpHXKUMaercs K CTBOJIY
NPYKHHOM, KECTKOCTh KoTopoit k=25 kH/m. Ha kakoe pac CTOsiHME OTOMIET 3aTBOp MOCIE
BeIcTpena? CuuraTh, 4TO MUCTOJIET JKECTKO 3aKpEIIEH.

1.28. Illap maccoii mj; = 5 Kr ABHKETCA CO CKOPOCThIO Vi = | M/C W CTalKWBaeTcs C
HOKOSIIMMCS IIapoM Maccoi My =2 kr. OnpeaenuTb CKOPOCTH 41 U Uy IIAPOB MOcIe yaapa. Y aap
CUMTATh A0COIIOTHO YIPYTHUM, IPSIMBIM, IIEHTPaTbHBIM.

1.29. U3 opynusi, He MMEIOLIEr0 MPOTUBOOTKATHOIO YCTPOMCTBA, MPOU3BOAMIIACH CTPEIhOa B
TOPU30HTAILHOM HarpasieHud. Korna opyaue Obu1o0 HEMOABUKHO 3aKPETICHO, CHapAl BbLIETEN
co ckopocThio V1= 600 M/c, a Kor/1a OpyJIMIO Al BO3MOXKHOCTb CBOOOTHO OTKAThIBAThCS Ha3ajl,
CHapsJl BbUIETEN €O CKOpocThio vz = 580 m/c. C Kakoil CKOpOCTbIO OTKAaTHJIOCh MPU ITOM
opyaue?

1.30. lap maccoii m1=2 KI CTaJKWUBACTCSA C MOKOSIIMMCS IapoM OOJBIIEH MacChl U IPH
aToM Tepsier 40% kuHeTndyeckod sHepruu. OnpeaenuTs maccy mp Oonbliero Imapa. ¥Yjaap
CUNTATh A0COIIOTHO YIPYTHUM, IPSIMBIM, IIEHTPaTbHBIM.

1.31. apuk maccoit m=60 r, MpUBsI3aHHBII K KOHIly HUTH AnuHOM (1=1,2 M, Bparmaercs ¢
qactoToi Ny = 2¢7, ONMMPAsACh Ha TOPU3OHTAIBHYIO IUIOCKOCTb. HuWTh yKkopaumBaercs,
npubimkas mapuk K ocu A0 paccrosHus £,=0,6 M. C kakoil 4yacTtoToil ny OydeT mpu 3TOM
Bpamiathcs mapuk? Kakyio paboTy A coBepiiaeT BHEIIHSS CuJia, yKopauuBas HUTH? TpeHuem
IapHKa O MIIOCKOCTh MPeHeOpeyb.
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1.32. To xacaTenpHOI K IIKUBY MaXOBUKa B BUJE AMCKa quaMeTpoMm D = 75 cM u maccoit m
= 40 xr npunoxeHna cuna F=1 xkH. Onpenenurs yriioBoe yCKOpPEHHE € M YaCTOTy BPAIICHUS 7
MaxoBuKa uepe3 Bpems t=10 ¢ mociie Hayana JedCTBUS CHIIbI, €ClId PaAnycC I IIKKMBa paBeH 12 cM.
Cwitoit TpeHus peHeOpeYb.

1.33. Ha o0ox maxoBuka guamerpom D=60 cM HaMOTaH HIHYp, K KOHIy KOTOPOIO
IpUBsI3aH rpy3 Maccoi m=2 kxr. OnpenenuTb MOMEHT UHEPIUH J MaXOBHKa, €CIIU OH, Bpalllasch
PaBHOYCKOPEHHO IO/ AEWCTBUEM CHJIBI TSDKECTU T'py3a, 3a BpeMs t = 3 ¢ npuoOpeln yriioByro
CKOpOCTh =9 paz/c.

1.34. Huth ¢ npuBsI3aHHBIMH K €€ KOHIIaM Tpy3aMu Maccamu m1=50 T u My= 60 T nepekuHyTa
yepe3 0ok guamerpom D=4 cm. Onpenenuts MOMEHT uHepuuu J 0J0Ka, eciu Mmoj JAeiicTBHeM
CWJIBI TSDKECTH TpPYy30B OH IOJIY4YWI YIJIOBOE YCKopeHue ¢&=1,5 pa):[/cz. Tpenuem wu
MPOCKAJIb3bIBAHUEM HUTHU MO OJIOKY MpeHeOpeyb.

1.35. Crepxenp Bpamaercs BOKPYT OCH, MPOXOMISIIEH dYepe3 ero cepeinHy, COTIacHO
ypaBHEHUIO ¢ = At + Bt, e 4 =2 pan/c, B=0,2 paz[/cg. Onpenenuts Bpalarnmi MOMEHT M,
JIEMCTBYIOIIMIA Ha CTEP>KEHb uepe3 Bpems 1=2c mocie Havana BpalleHus, €CJId MOMEHT UHEPLIHU
crepxkns J=0,048 xr- M.

1.36. ITo TOpM3OHTATIBHON TIOCKOCTH KaTHUTCS JAUCK cO CKopocThio V =8 m/c. OnpenenuTsb
KOX(p(UIIMEHT COMPOTHUBIICHUS, €CIM JUCK, OyIydd TMpeAOoCTaBICHHBIM caMoMy ce0e,
OCTaHOBUWJICS, IPOUS MyTh S=18 M.

1.37. Ompenenutb MOMEHT CHJbI M, KOTOpPBIi HEOOXOOUMO WPHUIIOXKUTH K OJIOKY,
BpaIIAloeMycsi ¢ 4actotoil N =12 ¢, 4ToGsI OH OcTaHOBHICS B TedeHHe BpemeHH At=8 c.
Huametp 610xka D=30 cm. Maccy 6510ka m=6 KI CUUTaTh PaBHOMEPHO paCIpeAeNeHHONW TO0
0bomy.

1.38. bnok, umeromuii popmy aucka maccoit m=0,4 kr, BpamaeTcss Mo AEHCTBHEM CHIIbI
HATSDKEHUSI HUTH, K KOHLIAM KOTOpOM mojBelieHbl rpy3bl Maccamu my = 0,3 xr u my = 0,7 kr.
Onpenenuts cuibl HATSDKeHUS 11 U T2 HUTH O 00€ CTOPOHBI OJI0Ka.

1.39. K kparo cTona npukperuieH 0yiok. Uepe3 OJIOK epeKHHyTa HeBECOMasi U HEPaCTsHKUMAas
HUTh, K KOHIIaM KOTOPOM MpPUKpEIIeHBI rpy3bl. OJUH Ipy3 IABHXKETCS 0 MOBEPXHOCTH CTOJIA, a
JpYyro# - BIOJIb BepTUKanu BHHU3. Onpenenuts kodhuumeHT T TpeHus: MeKay MOBEPXHOCTSIMHU
rpy3a U CTojia, €CIIM MAacchl KaXJOro Irpy3a M Macca 0JloKa OJMHAKOBBI U TPY3bl ABHKYTCS C
ycKopeHueMm a=5,6 m/c. [Ipockanb3biBaHUEM HUTH 1O OJIOKY M CUJION TpeHUs, NeHCTBYIOMIEH Ha
610K, TpeHeOpeyb.

1.40. K xoHIIaM JIETKOW M HEpacTsDKUMOW HUTH, NEPEKHHYTOH depe3 OJIOK, IMOJBEIICHEI
rpy3bl Maccamu My = 0,2 kr u Mp=0,3 kr. Bo ckoJIbKO pa3 OTIMYAIOTCS CUJIBI, JEHCTBYIONINE Ha
HUTB MO 00€ CTOPOHBI OT 0JIOKa, eciiu Macca 0oka m=0,4 KT, a €ro 0Ch ABUKETCS BEPTUKAIBHO
BBEPX C YCKOpPEHHEM a=2 M/c??  Cumamu TPEHUST M MPOCKAIb3bIBAHUS HUTH MO OJIOKY
npeHeOpeyb.

1.41. Onpenenuth HampspkeHHOCTh G TpaBUTAMOHHOTO TOJst Ha Bhicore h=1000 kM Hax
MOBEPXHOCTHIO 3eMiii. CUUTaTh U3BECTHBIMU YCKOPEHHE J CBOOOJHOIO MajJieHHs Y MOBEPXHOCTU
3emiu u ee paauyc R.

1.42. Kakas pabora A OyneT coBepiieHa CHJIAMH TPABUTAIIMOHHOTO TOJS NPU MaJCHUU Ha
3emutio Tena maccoit m=2 kr: 1) ¢ Beicotsl h=1000 kMm; 2) U3 6eCKOHESUHOCTH?

1.43. M3 OecKOHEYHOCTH Ha TOBEPXHOCTh 3EeMIIM IMajaeT METCOpUT Mmaccor m=30 Kr.
Omnpenenutb paboTy 4, KOTOpasi Mpu 3TOM OyJIeT COBEpIIeHa CUJIaMU TPABUTAI[MIOHHOIO IOJIS
3emnu. YckopeHue CBOOOJHOrO majieHust § y MOBEpXHOCTH 3emid U ee paauyc R cuurarth
U3BECTHBIMH.

1.44. C nmoepxHOCTH 3eMJIM BEPTHKAJIBLHO BBEPX MYIIEHA paKkeTa CO CKOPOCThI0 V=5 KM/C.
Ha xakyro BBICOTY OHa TOJJHUMETCS?

1.45. Tlo kpyroBoii opOuTe BOKpYr 3emiid oOpamiaercs COyTHUK ¢ nepruogoM 1=90 MuH.
OnpenenuTs BBICOTY CIYTHHUKA. Y CKOpEHHE CBOOOIHOTO Ma/leHus J y MOBEPXHOCTH 3eMIIH U ee
pamuyc R cuntaTth H3BECTHBIMHU.

1.46. Ha kakoM pacCTOSIHUU OT LEHTpa 3eMJIM HaXOAUTCS TOYKa, B KOTOPOH HANPSKEHHOCTD
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CYMMAapHOT0 I'paBUTALIMOHHOrO 101t 3eMiu U JIyHbl paBHa Hymo? [IpuHATH, yTO Macca 3eMiM B
81 pa3 Gonbire Macchl JIyHBI M 9TO pacCTOsTHUE OT IeHTpa 3eMiu A0 1neHtpa JIlynsl pasHo 60 pa-
auycam 3eMITu.

1.47. CnyrtHuk oOpalaercss BOKPYr 3eMjM 10 KPYroBoil opoure Ha BbIcoTe h=520 KM.
Onpenenuth nepuoja oOpaleHus CIyTHUKA. Y CKOpPEHHE CBOOOAHOTO MaJieHus J y MOBEPXHOCTH
3emiu U ee paguyc R cuuTarh H3BECTHBIMHU.

1.48. OmpenenuTh JIUHEHHYIO U YTIIOBYIO CKOPOCTH CITyTHHKa 3eMJIH, 0Opalaromerocs mno
KpyroBoii opoure Ha Beicore h=1000 kM. YcKkopeHHe CBOOOMIHOTO MaJEHUS (J Y MOBEPXHOCTH
3eMiM U ee paguyc R cuntath H3BECTHBIMMU.

1.49. KakoBa macca 3emuH, e€clii W3BECTHO, 4To JlyHa B TeueHue roaa coBepmaer 13
oOpareHui BOKpyr 3eMiid U paccTtosinue oT 3emiu Ao Jlynsl pasHo 3,84 108 M2

1.50. Bo ckonbko pa3 cpedHsisi IUIOTHOCTh 3€MHOIO BEIIECTBA OTIMYAETCA OT CpenHei
wioTHOCTH JyHHOro? Ilpunsath, uyto pamuyc R, 3emmu B 390 pa3 Gonbie paguyca R, JIyHbl n
Bec Tea Ha JIyHe B 6 pa3 MeHblle Beca Teja Ha 3eMIie.

151 Bopa, KOTOpyro IIpOKaYMBarOT 4Yepes3 IUIaJKHUI [IUIAHT, BEIPBIBACTCS U3 HETrO 4epes
HAaKOHEYHUK, MUMEIOIINI TMomepeyHoe cedyeHue 35 oM. Crpys nampamieHa noj yriom 30° k
TOPU30HTY U MoJHUMAaeTcs Ha BbicoTy H=4,8 M Haj BbIxoaHbIM oTBepcTHeM. [logatonuil maHr
Hacoca TOrpy»eH B OOJIBIION pe3epByap, yPOBEHb BOABI B KOTOPOM Ha h=2.4 M HHXe ypOBHS
OTBEpCTHsI B HakoHeuHuke. OmnpenenuTs, KaKyl0 MOLIHOCTb MOTpeOIsieT OT CeTu
3JIEKTPOABUTATENb, IPUBOASAIININ B IEHCTBUE HUCTIOIB3yeMbli Hacoc, ecnu oomuid KI1J] Hacoca ¢
anexkTpoBurareiaem n=60%.

1.52. Ctpys Bonbl AMaMeTpoM 2 cM, JBIKyHascs co ckopocteio 10 m/c, ymapsiercs o
HEMOJIBUKHYIO IUIOCKOCTb, ITOCTABJIEHHYIO NEPIEHIUKYIApHO K cTpye. Onpenenutb cuiy
JABJICHUS CTPYU HA TUIOCKOCTb, CYUTAsI, YTO MOCIE yJaapa O IMIOCKOCTh CKOPOCTh YAacTHUIl BOABI
paBHa HYJIO.

1.53. KyOuk wu3 OAHOpOJHOTO MaTepuaia, HaxXOMSIIUWCA B JKUAKOCTHU, BCIUIBIBAET C
MOCTOSTHHOM CKOpOCThIO. [ImoTHOCTH *)uakoctu B 3,5 pa3za Oojbllle IUIOTHOCTH MaTepuana
Kybuka. OmnpenennTb, BO CKOJIbKO pa3 cujia TPEHHsl, ACHCTBYIOIIAas Ha BCIUIBIBAIOLINI KYOUK,
0oJbI1IEe BEca 3TOro KyOuKa.

1.54. B cocyn HenpepbIBHO JILETCS CTPYs BOJABI U3 KpaHa BOAONPOBOJA. 3a 1c HanmuBaercs
0,3 n Boapl. KakoB nomkeH ObITH JUaMETp OTBEPCTHS B JHE COCy/Aa, YTOOBI BOJa B HEM
JiepKajiach Ha MOCTOSSHHOM ypoBHe, paBHoM 10,5 cm?

1.55. [Munuanp nHacoca umeer auamerp 20 cm. B Hem 1BHXKeTCS MOpPIIEHb CO
CKOpOCThIO | M/C, BBITAJKMBAIOUIMHA BOMY yepe3 oTBepcTHe auamerpoM 2 cM. OmnpenenuThb
CKOPOCTh BBITEKAHHUSI BOJbI M 1aBJIEHUE BOJIbI B IWJIMHJIPE HAacOcCA.

1.56. Teno, najas B BoJie U3 COCTOSIHUA IMOKOsI, MPOLUIO MyTh S 3a Bpems t Onpexnenutsb
IJIOTHOCTH TeJa, CYUTAs] CHITY COMPOTHUBIICHUS BOJbI MOCTOSHHON U MEHBIIEH IEMCTBYIOIIECH HA
TEJIO CHJIBI TSKECTH B N pas.

1.57. I'magkuii pe3MHOBBIA MIHYp, JUTMHA KoToporo { W Kod(duuueHt ympyrocta K,
NOJIBELIEH OJHUM KOHIIOM K Touke O. Ha npyrom koHue umeercs ynop B. 13 Toukn O HaunHaeT
cBoOOnHO manmath mydpta A maccoit m (puc. 2). IlpeneOperas maccoil mHypa U yIopa,
OIPEAEINTh MAaKCUMAJIbHOE PACTSIKEHHUE LIHYpa.

1.58. OnpenenuTh CKOPOCTH BBIJIETA MIApHKa MAcCOM 15 T M3 MPYXKHUHHOTO MUCTOJIETA, €CIN
npyxuHa OblIa cxkata Ha Al= 6 cM u ee xecTkocTh k= 180 H/m.

1.59. BepxHwmii KOHEII TPOBOJIOKH JUTHHOM {, 3aKpeTUIeH, a K HKHEMY TIOJIBEIIICH IPy3 MacCcoi
M, oA IEHCTBUEM KOTOPOTO IIPOBOJIOKA YUIMHAETCS Ha BennuuHy Al. Onpenenurs u3MEHEHNE
MOTEHLMAIbHON YHEPTHH MTPOBOJIOKH U Tpy3a.

1.60. BepxHuii KOHeIl METAITMYECKOT0 CTEPXKHs 3aKperuieH. K HIKHeMy IpuiiokeHa mapa
CUJ, MOMEHT KOTOPOW paBeH 10%H-m. Yron 3aKpyuuBaHHs cTepxkHA S5°. Omnpenenntsb
MOCTOSIHHYIO KPYUYEHHSI U TOTEHIMAIBHYIO SHEPTHIO 1e()OPMUPOBAHHOTO CTEPKHS.

1.61. OmpenenuTh CPEIHION KWHETHYSCKYIO SHEPIUIO BpAIATEIBHOTO JIBHKEHUS OJHOU
MOJIEKYJIBI JIByXaTOMHOI'O Ta3a, €CJIM CyMMapHasi KHHETHYecKas DSHEprusi MOJIEKYJI OIHOIO
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KMJIOMOJIS 3TOT0 rasza pasHa 6,02 M/J[x.

1.62. CkombKO MOJIEKYJT BOJIOpPOJa HAXOAWTCS B COCYJE BMECTHMOCTBIO 2 JI, €CIIM CPEIHSS
KBAPATHYHAS CKOPOCTh JBIKEHHs MOIEKy 500 M/c, a naBieHue Ha cTeHkn cocyaa 10° [Ta?

1.63. Haiitu cpenHIOI0 KMHETHUYECKYIO SHEPIHIO0 BpPAIATEIbHOIO JBMKEHHMS BCEX MOJEKYI,
coaepxarmuxcs B 0,25 r Bogoposa pu temneparype 13 °C.

1.64. JlaBnenne wupeansHOro rasa 2 wmlla, KOHIIEHTpaIwiss MOJIEKYJ 2010 v, Ornpenenutsb
CPEIHIO0 KHMHETMYECKYI0 DJHEPrHI0 IIOCTYNATENbHOIO JIBUKEHUS OJHOM MOJEKYyJIbl U
TeMIleparypy rasa.

1.65. Onpenemuth cpenHHe 3HAYEHHS ITOJHONH KWHETHYECKOH SHEPrHU OJHOW MOJICKYIIBI
HEOHa, KUCJIOpO/Jia U BOJSHOro napa npu temmneparype 600 K.

1.66.Cpensisi KWHETUUECKAst SHEPTUsl TIOCTYTIATENTHHOTO JABMKSHISI MOJISKYIT ra3a paBHa 5 ¢ 10 2 k.
Konuentparmst mosnexys 3 © 10°em™, OnpenenuTs JaBieHrE rasa.

1.67. B cocyze BMectiMocThio 200 cM® HaxowTes ras npu Temmeparype 47 °C. M3-3a yreuxu raza
13 K0710BI pocouriock 107 momexyr. Hackonbko CHUBHIOCH JaB/eHNeE ra3a B cocyne?

1.68. Ckonbko MONEKyN raza HaxOAUTCS B COCy/€ BMECTHMOCTHIO 1,5 71 mpM HOpPMaJIbHBIX
yCHOBUAX?

1.69. Onpenemuts KOHIEHTPALMIO MOJIEKYN HaeaTbHOro rasza mpu Temmeparype 450 K wu
nmasiennu 1,5 MIla.

1.70.0mpenenute TemIiepaTypy HICaIbHOTO Ta3a, €CIU CPeAHsS KUHETHYECKas DHEPTHs
MOCTYNATEIbHOrO IBUKEHUS €ro Mosiekys 3,2 x 10 9 k.

1.71. B cocyne BmectumocTbio 10 11 Haxomutes 2 1 kuciaopoaa. OnpenesinTh CPeaHION JIUHY
cBOOOAHOTO IpoOera MOJIEKYIL.

1.72. Omnpenemits CpepHIOID UIMHY CBOOOIHOTO IMpoOera MOJIEKYJ a30Ta, €Cid IUIOTHOCTH
paspexkeHHoro raza 0,9 ¢ 107 kr/n®.

1.73. Tlpu xakoM JaBIICHUH CPEIHSS JUTMHA CBOOOJHOTO MpoOera MOJIEKYJl KHUCIOpoAa paBHA
1,25 m, ecnu Temneparypa raza 50 °C?

1.74. BbraucinTh CpetHIo IIHHY CBOOOJHOTO Mpodera MOJIeKyJl BO3IyXa MPH JIaBICHUU
1410° a u temriepatype 10 °C.

1.75. To ycmoBHro NipeAbITyIIeH 3a1a4r BEIMUCIUTH K03 durmeHT nuddy3uu Bo3myxa.

1.76. Bo ckombko pa3 koadduiment muddy3un Moriekya Bojpopoaa Oosblie Kod(pguImeHTa
mddy3un monekyn asora? Temmneparypa U JjaBieHHe ra30B OJJMHAKOBBIE.

1.77. Ckonbko coygapeHMH B CEKyHIy B CpPEJHEM MCIBITHIBAIOT MOJEKYNbl a307Ta,
HaXOJAINECS TIPU HOPMAIbHBIX YCIOBUAX?

1.78. Onpenenuth kK03(h(HUIMEHT BHYTPEHHETO TPEHHUS YIIIEKUCIIOro ra3a rnpu remmneparype 300
K.

1.79. Cocyn Bmectumoctbio 10 11 comepkut Boopo Maccoit 4 1. OnpeaenuTs cpeHee Yuciio
COyZlapeHUul MOJIEKYJ B CEKYH]Y.

1.80. Ko>()pHIIHEHT BHYTPEHHErO TPEHHs KUCIOPOIa MPH HOPMATBHEIX ycsiomsix 1,91 « 10 ™
Kr/(Mmec). KakoBa cpeaHsis JyinHa CBOOOIHOTO ITpodera MoJIeKyJl KUCI0pOo/ia IPU STUX YCIOBUSIX?

1.81. Ilpm kakoMm Tpolecce BBITOJHEE OCYIIECTBIATh PACIIMPEHUE YIJIEKUCIIOro rasa:
anMabaTHOM WIJIM W30TEPMHUYECKOM, €CIT 00beM yBenmunBaeTcs B 2 paza? HavyanbHas Temmeparypa
B 000MX CIy4asx OJAMHAKOBA.

182. Haiitu paboTy 1 n3MeHeHue BHYTpEHHEN SHEPIruu Mpu ajuadaTHOM paciiupeHud 1
KT BO3/TyXa, €clii ero oobeM yBenunuwiics B 10 pa3. Hauanbhast Temneparypa 15 °C.

1.83. OnpenenuTh KOMUYIECTBO TEIUIOTHI, coodmennoe 20 T a30Ta, eciau OH ObUT HarpeT OT
27 no 177 °C. Kakyro paboTy mpu 3TOM COBEpIIMT Ta3 U KaK W3MEHHUTCS €ro BHYTPEHHSS
sHeprus?

1.84. Bo ckonbko pa3 yBenuuurcst 00beM 1 MoJIst BOJOpoa IpH H30TEPMUUYECKOM PACIIUPEHUH
npu Temrepatype 27 °C, ecnu pu 3ToM ObLIa 3aTpadyeHa TemioTa, papHas 4 k/[x.

1.85. Bomopon, 3anumarommii o0beM 5 1 W HaXOASIIUKCA TOJA JIaBJICHHEM 10° Ila,
anuabatHO cxar 1o obobema 1 s Haiftu paboTy cxatus M HM3MEHEHHWE BHYTPEHHEW 3HEpruu
BOZIOpOAA.
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1.86. I'a3, 3anumarommii o6sem 20 11 ox nasnernem 1 MIla, 6p01 n306apHo Harpet oT 323 10
473 K. Haiitu paboTy pacmmpeHus rasa.

1.87. Tlpu narpeBanum 1 kmomnst azora Obuto mepemano 1000 Ik terumorel. OmnpenenuTthb
paboTy paciupeHust Mpu MOCTOSTHHOM JaBJICHUU.

1.88. Ompenenuth, Kakoe KOIMYECTBO TEIUIOTHI HEOOXOAMMO COOOLIUTH YIJIEKUCIOMY ras3y
Maccor 220 1, utoObl HarpeTh ero Ha 20 K: a) nmpu moctosHHOM 00beme; 0) MpH MOCTOSTHHOM
JTaBJICHUH.

1.89. Kakoe KOJMYECTBO TEIUIOTHI HYKHO COOOHIUTH 1 KMOJIO KHCIOpOJa, 4TOOBI OH
coseprt pabory B 1000 JIx: a) mpu u30TepMUdeckoM mporiecce; 0) mpu uzodapHom?

1.90. Aszor wmaccoii 2 kr, Haxomsmmuics npu Temreparype 288 K, cxumaroT: a)
U30TepMUIecKy; 0) aanadaTHo, yBenuuuBas AasieHue B 10 pas. Onpenenuts paboTy, 3aTpaueHHYIO
Ha C)KaTue rasa, B 000X CIIy4asx.

1.91. Jlem maccoii 100 r, Haxomsmmiics npu Temmneparype -30 °C, mpeBpamiaercs B map.
Onpenenutb U3MEHEHHUE YSHTPOIIUH IIPH STOM.

1.92. XKenezo maccoii 1 kr npu temneparype 100 °C HaXOAUTCS B TETUIOBOM KOHTAKTE C TAKUM
xke KyckoM skeneza mpu 0 °C. Yemy OyneT paBHO H3MEHEHUE SHTPONUM MPU JIOCTHKEHHU
paBHoBecHOM TemnepaTypsl 50 °C? CuuraTh, YTO MOJISIpHAS TEIJIOEMKOCTH Keje3a paBHa 25,14
Jx/K.

1.93. Bomopox maccoii 10 r n300apHO pacmmpsieTcsl, IPA 3TOM 00BEM €T0 YBEITUUUBACTCS B 2
paza. OnpenenuTs U3MEHEHHEe SHTPOITMH BOJOPO/Ia IPU 3TOM Ipoliecce.

1.94. OmnpenenuTh W3MEHEHUE SHTPONHHU, MPOMCXOISIEE NMPH CMENIMBAHUU 5 KI' BOJIHI,
Haxosueics npu temmeparype 280 K u 8 xr Bonbl, Haxonselcs npu temneparype 350 K.

1.95. O6bem remusi, Macca KOTOPOTO COCTaBIISIET 2 KT, YBETMYMIICS B 5 pa3: a) H30TEPMUYECKHU;
0) anuabaTtHo. KakoBo nu3MeHeHue SHTPONHUH B ATUX CITydasx?

1.96. OmpenenuTh W3MEHEHHWE SHTPONUH | MOJS HMIOCATHHOTO Ta3a TPH H30XOPHOM,
M300apHOM U U30TEPMHUUYECKOM IMPOIIeccax.

1.97. OnpenenuTh U3MEHEHHUE PHTPOITUU 4 KI' CBUHIIA ITPU OXJiaxaeHuu ero ot 327 mo 0 °C.

1.98. Haiitu usmeHenue sHTponuu npu HarpeBaHuu | kr Bogel oT 0 mo 100 °C u
MOCJIETYIOIEM MTPEBPAIICHUH €€ B TIap IPH TOH e TeMIeparype.

1.99. Kak n3MeHHTCS SHTpOMUS TpU u30TepMuUeckoM pacimpenun 0,1 kr Kuciopoaa, eciu npu
9TOM 00BEM €ro u3MeHuTcs ot 2,5 1o 10 a?

1.100. Onpenenuth U3MEHEHUE SHTPOIIMM TpH n300apHoM HarpeBanuu 0,1 kr asora ot 17 1o
100 °C.

1.101. /IBa 3apsiga HaXxoAsATCs B KEpOCHMHE Ha pacCTOSHUU 1 CM Apyr OT Apyra u
B3aMMOJICUCTBYIOT ¢ cuioi 2,7 H. Benuunna omHoro 3apsiia B Tpu pasa OoJjbIle, YeM APYToro.
Onpenenuth BETUYUHY KaXKIOTO 3apsiia.

1.102. [Ia ToueuHBIX 3apsijaa, HaXOsCh B BoJie (€1 = 81) Ha paccrosHuu { ApyT OT Apyra,
B3aUMO/ICICTBYIOT ¢ HEKOTOpoil cuiioit F. Bo ckonmbko pa3 HEOOXOIMMO YMEHBIIUTh PacCTOSHUE
MEXIy HUMH, 9TOOBI OHM B3aUMOJICHCTBOBAIIM € TAKOM K€ CHIJION B Bo3ayxe?

1.103. /IBa miapuka OAWHAKOBOTO OOBEMa, OONAAarolIMe Maccoil 6 - 10% r KaKIIbIH,
TMOJIBEIICHBI Ha MIETKOBBIX HUTSX AIHHOMN 0,4 M Tak, YTO MX TOBEPXHOCTH COMPUKACAIOTCS. YTOJ, Ha
KOTOPBIM PA3OIUIMCh HUTH TPHU COOOIIEHUM IIapuKaM OJWHAKOBBIX 3apsiioB, paBeH 60°. Haiitu
BEITMUHHY 3ap5/I0B U CHITY IEKTPOCTATHIECKOTO OTTATKUBAHUSL.

1.104. B yryiax npu OCHOBaHHM PaBHOOEIPEHHOIO TPEYrojbHUKa ¢ OOKOBOI CTOpOHOI 8 cm
pacrionoxensl 3apsabl Q; u Qo. OnpenenuTts cuity, ITEHCTBYIONIYIO Ha 3apsy BeamanHon 1 HK,
MIOMEIIIEHHBIA B BEpIIMHE TPEYroibHUKA. YTou mpu Bepirae 120°. PaccmoTpets ciydaii: a) Qp =
Q2 =2 uKir; 6) Q1 = -Q2 =2 HKI.

1.105. /IBa paBHBIX OTpUIATEIBHBIX 3apsaa mo 9 HKI Kaxaelii HaXoAsTCs B BOJE Ha
paccTostHUM 8 cM Jpyr oT apyra. OnpenenuTs HanpsHKEHHOCTh W MOTEHIMAN TOJIsT B TOYKE,
pacIoI0XKEHHON Ha PACCTOSIHUU 5 CM OT 3apsi0B.

1.106. /IBe OeckOHEYHO JITMHHBIC PABHOMEPHO 3apsHKEHHBIE HUTH C JTMHEHHOH TUIOTHOCTBIO
3apsioB 6 - 10° Kin/m pacnonoxeHsl Ha pacctosHuu 0,2 M apyr ot apyra. HailTu HanpspkeHHOCTD
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AIIEKTPUYECKOTO TTOJIS, CO3/IaHHOTO B TOUKE, yAaleHHOH Ha 0,2 M OT KaXKJI0W HUTH.

1.107. /IBe mapayuienbHbIe METALTUNYECKUE TUIACTHHBI, PACHOJIOKEHHBIC B TUAJIEKTPHKE (€ =
2,2), 001a1ar0T MOBEPXHOCTHON IJIOTHOCTHIO 3apsiia 3 u 2 MKK/M2. Onpenenuts HaNPsSHYKEHHOCTh U
MHAYKIHUIO 3JIEKTPUYECKOro MOJS MEXAY IUIAaCTUHAMU M 3a MpeAeiiaMu MPOCTPaHCTBA MEXIY
HUMU.

1.108. B Bepmmnax kBampara co cropoHor 0,1 M momeniensl 3apsapl o 0,1 HKI kakasii.
OnpenenuTh HANPSHKEHHOCTh W MOTEHIUAI TOJIsE B IIEHTPE KBaJApara, €ClIu OJIWH W3 3apsiOB
OTJIMYAETCS 110 3HAKY OT OCTAJIbHBIX.

1.109. IlpoctpaHCTBO MEXAYy IBYMS MapalIeNbHBIMH OECKOHEYHBIMU IIJIOCKOCTAMU C
MOBEPXHOCTHOM TUIOTHOCTBIO 3apsiioB +5-10 B Kum® u -9 - 10° Kwm® sanonHeHo CTeKioM.
Onpenenuts HaNPsKEHHOCTD MOJIS: @) MEXTy IUIOCKOCTSIMM; 0) BHE INTIOCKOCTEH.

1.110. 3apsast mo 1 HK kax/plii MOMEIIEHBI B BEPIIMHAX PAaBHOCTOPOHHETO TPEYroJbHUKA
co cropoHoii 0,2 M. PaBHon€elcTBYIOIIAsA CUJI, IEHCTBYIOIIMX HA YETBEPTHIN 3aps], IOMEIECHHBIN B
cepeaMHe OJHOI U3 CTOPOH TpeyroibHuKa, paBHa 0,6 MkH. OnpenenuTs BeIWYMHY 3TOTO 3apsijia,
HANPSHKEHHOCTh U TIOTSHIIUAJ TIOJISI B TOYKE €r0 PacIoIOKCHHS.

1.111. Toueunsie 3apsaapl Q1 = 20 mxKi, Q,=-10 MxKu HaxoasTcs Ha pacctostaun d = 5 cm
Ipyr ot apyra. OnpeaenuTs HAPsHKEHHOCTH TOJIS B TOYKE, YIAJICHHON Ha 1 = 3 OT MEepBOTO H
Ha T2 = 4 cM OoT BTOporo 3apsaa. Onpenenuts Takxke cuily F, ZefcTBYIONIyI0 B 3TON TOYKe Ha
toueunblit 3apsa Q=I mxKur.

1.112. Tpu onuHakoBbIX ToueuyHbIX 3apsga Q1 = Q» =Qsz = 2 uKi HaxoaaTCs B BepIIMHAX
PaBHOCTOPOHHETO TPEYrojibHUKa cO cropoHamu a=10cm. Onpenenuts MOAYIb U HAIPaBICHUE
cuibl F, neficTByromiel Ha OJJUH U3 3apsiI0B CO CTOPOHBI ABYX JIPYTHUX.

1.113. JIpa MONOXKHUTENBHBIX TOYCUHBIX 3apsaaa Q u 9Q 3akperyieHbl Ha pacCTOsHUU d=
100 cm gpyr ot apyra. OnpenenuTb, B KAKOM TOYKE HA MPSAMOM, MPOXOASIIECH Yepe3 3apsiibl,
CIIeTyeT TOMECTUTh TPETUW 3apsij Tak, YTOObl OH HAaXOIWJICS B PAaBHOBECHU. YKa3zaTh, KaKOH
3HAaK JIOJDKEH HMMETh STOT 3aps] s TOro, 4ToObl paBHOBecHE OBUIO YCTOMYMBBHIM, €CIU
MEePEeMEIICHUS 3apsIOB BO3MOXKHBI TOJILKO BIOJIb MPSMOM, MPOXOAIICH depe3 3aKperiCHHBIC
3apspl.

1.114. JIBa onMHAKOBO 3apsDKCHHBIX IIapUKa IOJBEIICHBI B OJHOM TOYKE HAa HHTIX
onvHakoBOM anuHbl. [Ipu 3TOM HUTH paszonuMce Ha yron o. lllapuku morpyxaroT B Macio.
KakoBa II0THOCTH p Maciia, eCJIH YToJI PACXOXJICHUS HUTEH TIPH MOTPYKEHUU B MACIIO OCTASTCS
Heu3MeHHbIM? [InOTHOCTH Marepuana IIAPUKOB pPo== 1,5-10° kr/v’, JTUDJIEKTPUYECKast
IIPOHUIIAEMOCTh Macia € = 2,2.

1.115. Yersipe oamnakoBbix 3apsaa Q1=Q,=Q3=Qs =40 xHn 3akpemnieHsl B BepIIMHAX
KBajapara co cropoHoit a=10cm. Haiitu cuny F, AeiicTByrOIyl0 Ha OAWMH M3 3THX 3apsAI0B CO
CTOPOHBI TPEX OCTAIBHBIX.

1.116. Toueunsie 3apsasl Q=30 MxKi u Q= -20 MxKn HaxoasaTcst Ha pacctosauu d=20cm
Ipyr oT Apyra. OnpenenuTs HANPsKEHHOCTh dJeKTpuueckoro nons E B Touke, ynaneHHON ot
nepBoro 3apsiaa Ha paccrosiaue 1= 30 CM, @ OT BTOpOro - Ha I = 15 cMm.

1.117. B BepmmMHax MpaBUIBLHOTO TPEYTOJIbHUKA CO CTOPOHOHN a=10cM HaxonaaTcs 3apsiabl
Q1=10mkK1, Q2 =20 MxKi u Q3 = 30 mMxKir. Onpenenuts cuity F, neiictByronryro Ha 3apsg Qg
CO CTOPOHBI ABYX JIPYTUX 3apsIO0B.

1.118. B BepmmHax KBajapaTa HaXOAATCsS OJMHAKOBEIC 3apsbl Q1 = Qo= Q,= Q4=8-10 10
Kn. Kakoii orpumarensHbiii 3apsn Q HY)KHO MOMECTUTh B IEHTpE KBajpaTa, YTOOBI cuiia
B3aMIMHOT'O OTTAJIKWUBAHUS IOJOXKHUTEIBHBIX 3apsioB ObLIa YpaBHOBEIICHA CHJIOW MPHUTSKECHUS
OTPHUIATENLHOTO 3apsiia’?

1.119. Ha paccrosaun d = 20 cM HaxoaaTcs aBa TodeuHbIxX 3apsima: Qp = -50 K u
Q=100 uKn. Onpenenuts cuny F, neiictBytomyto Ha 3apsan Q, =-10 K, ynanenssiii or. o6oux
3apsII0OB Ha OJJMHAKOBOE paccTostHue, paBHoe d.

1.120. Paccrosinue d mexay nBymsi ToueuHbiMu 3apsimamu Q; = 2 uKi, u Qp = 4 uKu,
paBHO 60 cMm. OnpenenuTh TOUKY, B KOTOPYIO HY)KHO IMTOMECTUTh TpeTHid 3apsin Qs Tak, 4ToObI
CUCTEeMa 3apsiIoB HaXOAWJach B paBHOBecuu. Ompenenuth 3apsa Qs U ero 3Hak. YcToiumBoe
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WM HEeyCTO4MBOE OyaeT paBHOBecHE?

1.121. Msumska Maccoit 8 10% xr VICP)KUBACTCSI B PABHOBECUM MEKIY TOPU3OHTAIBHO
PaCMONIOKEHHBIMA OOKJIQJIKAMH TUIOCKOTO BO3IYIIHOTO KOHJAEHCAaTopa. Pa3sHOCTh MOTEHIHANIOB
Mexay ookinankamu 49 B, a pacctosHue mexny Humu 1 cM. OnpeaenuTs, BO CKOJIBKO pa3 3apsi
MBUTMHKY OOJIBIIIE JIEMEHTAPHOTO 3aps/ia.

1.122. 3apsn, paueiii 1 HKI, mepeHocuTcs B BO3MyxXe W3 TOYKM, HaxOIAIICHCS Ha
paccrossHnd 1 M OT OECKOHEYHO [UIMHHOM, pPaBHOMEPHO 3apsDKEHHOW HHUTH, B TOUKY,
HaxoJIytocs Ha pacctostHud 10 cm ot Hee. OnpenenuTs padoTy, COBEpLIaeMyIo MPOTUB CHIT TIOJI,
€CIIM JIMHEHHAs MJIOTHOCTD 3apsaa HUTH paBHa 1 MKKi/m.

1.123. 3apsna paBubiii 1 HKn Haxomutcs Ha paccrostHuM 0,2 M OT OECKOHEYHO JTMHHOMN
paBHOMEpPHO 3apsbkeHHOM HuTH. [lon nmelicTBueM mnomnst HUTH 3apsaa nepememaerca Ha 0,1 M.
OrnpenenuThb TMHEHHYIO INIOTHOCTD 3apsiaa HUTH, eciii padoTta cui nosist paBHa 0,1 Mx k.

1.124. 3apsin, paBusiii 1 HKi, nepeHocutcst u3 OECKOHEUYHOCTH B TOUKY, HAXOMISIIYIOCS Ha
paccTosHuM 1 cM OT MOBEPXHOCTHU 3apsDKEHHOTO Iapa paanycoM 9 cm. [loBepXHOCTHAS MIIOTHOCTh
MOJIOKUTEIHHOTO 3apsiia paBHa 1+10 * K/ OnpenenuTs CoBEpIIaeMyIo IPHU 3TOM paboTy.

1.125. Kakywo paboTy Hajo COBEpIIMTh, 4TOOBI 3apsawl, paBHeiec 1 m 2 HKI, c
paccrosinug 0,5 M cOnusunuck 10 paccrostHus 0,1 m?

1.126. 3apsn -1 aKn nepemectuics B mosne 3apsiaa +1,5 1K u3 Touku ¢ norenmanom 100B B
Touky ¢ noreHnuaioM 600 B. Onpeaenuth paboTy Cuil MOJS W PAcCTOSHUE MEXAY 3TUMU
TOYKaMH.

1.127. B mnone OeCKOHEYHOW PABHOMEPHO 3apsHKCHHOW IUIOCKOCTH C ITOBEPXHOCTHOM
mwiotHOCThI0 3apsza 10 MxKi/M® w3 Toukn, Haxomsmeiics Ha paccrosHuu 0,5 M OT Hee,
nepemeniaercs 3apsa. OnpenenuTs ero BEJIHYHHY, €CIIH TPH 3TOM COBEpIIaeTcs padoTa, paBHas
1 m/Ix.

1.128. 3apsix Ha KaXKIOM U3 JBYX HOCIIEIOBATEIFHO COSTMHEHHBIX KOHIEHCATOPOB EMKOCTBIO
18 u 10 Mx® pasen 0,09 K. Onpenenuts eMKOCTh OaTaper KOHJIECHCATOPOB U HampsDKEHHE Ha
9TOH OaTapee W Ha KaXKIOM KOHJCHCATOPE.

1.129. BeuuciuTh eMKOCTh OaTapeu, COCTOSIIEH U3 TPeX KOHJIEHCATOPOB eMKOCThIO 1 MKD
KQKJIbIH, IPY BCEX BO3MOKHBIX CITyJasX UX COCAMHCHHUS.

1.130. K opHolfi w3 OOKITagOK TUIOCKOTO KOHAEHCATOpa TMpHIIEraeT CTEKIIsSHHAs
TJI0CKONapasienbHas macTuna (€,=7) tommuHon 9 mm. Tlocine Toro kak KOHJIEHCATOP OTKIFOYMITN
OT WCTOYHWKA HampspkeHus 220 B U BBIHYIM CTEKISHHYIO IUIACTHHY, MEXAY OOKIaKamu
YCTaHOBWJIACh Pa3HOCTh TMoTeHIMamoB 976 B. OmnpeaenuTs 3a30p MexAy OOKIaJaKaMHu
KOHJICHCATOpa.

1.131. TIemmaka maccoir M=200 Mkr, Hecymas Ha cebe 3apsn Q=40uKn, Bierena B
DIIEKTPUYECKOE TI0JIe B HAMpaBICHUHM CUJIOBBIX JHHHHA. [locme mpoxokIeHus pasHOCTH
noreHuuaioB U==200B B mpuinHka umena ckopocth V=10 m/c. Ompenenutb CKOpOCTb Vo
NBUTHHKY JI0 TOTO, KaK OHA BJeTeNa B MOJIe.

1.132. DnexTpoH, obanaBmmii KHHEeTHYecKoi sHeprueid T=10 3B , Bieren B oTHOpOTHOE
AIIEKTPUYECKOE TI0JIE B HAMPABICHUH CUJIOBBIX TMHUHN most. Kakoit ckopocTeio OyaeT o0nanaTh
AJIEKTPOH, MIPOMUIS B 3TOM TI0JIe pa3HOCTh noTeHImanoB U=8 B?

1.133. Haiitu ortHomeHme ckopocTeii moHoB Cm' = m K', mpomemmux oaMHAKOBYIO
Pa3HOCTH IMOTEHITHAJIOB.

1.134. DOnektpon c sHeprueir T=4003B (B OECKOHEYHOCTH) ABMXKETCA BIOJb CHIIOBOM
JWHAW TI0 HAaNpaBJICHHUI0O K TIOBEPXHOCTH METAJUIMYECKON 3apsHKCHHOW CQephl paamycoM
R=10cM. OmpenenuTs MUHUMAIbHOE PACCTOSHHUE a, HAa KOTOPOE MPHOIU3UTCS DIEKTPOH K
noBepxHOCTH cepsl, ecu 3apsa ee Q=-10 uKor.

1.135. DnexTpoH, PO B MIIOCKOM KOHAEHCATOPE MYyTh OT OJTHOM TUIACTUHBI 10 IPYTOH,
nprobpen ckopocts V=10 m/c. Paccrosiaue Mexny miactiuaamu d=8 mm. Haiitu: 1) pasHOCTB
noteHnuanoB U Mex Iy miacTHHaAMHU; 2) TOBEPXHOCTHYIO TUIOTHOCTD 3apsija G Ha TUIACTHHAX.

1.136. ITemHKa Maccoit M=5 Hr, Hecymias Ha cede N=1031eKTpoHOB, MpoIUTa B BaKyyMe
YCKOpsIOIIYI0 pa3HocTh moTeHmanoB U=1MB. KakoBa kuHernueckas sHepruss T mbuiMHKA?
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Kakyro ckopocTs V npuoOpena nbiInHKa?
1.137. Kakoii MUHUMaIbHOW CKOPOCTBIO Vpin JOJDKEH 00J1alaTh MPOTOH, YTOOBI OH MOT
JIOCTUTHYTh TTOBEPXHOCTH 3apsiKeHHOTro 110 norteHnuana ¢=400 B meramnuyeckoro mapa (puc.

7)
¥
Q@
R,) 3R |

puc.7

1.138. B opHOponHOE 3IEKTpUYECKOE ToJie HanpspkeHHocThio E=220 B/M Bieraer (Bmosb
CHUJIOBOM JIMHHMH) 3JIEKTPOH CO CKOPOCThIO Vo=2Mwm/c. Ompenenuth pacctosaue {, KOTopoe
NPOIIET 3JEKTPOH A0 TOYKH, B KOTOPOH €ro CKOPOCTh Oy/IeT paBHA MMOJIOBHHE HAYAIbHOM.

1.139. Dnektpuyeckoe moJie CO3JaHO OECKOHEUHOH 3apsiKEHHOW MNpsSMOW JHMHHEH ¢
paBHOMEpHO pacnpeneneHabM 3apsaoM (1=10 aKi/m). Onpenenuts KHHETHYECKYIO YHEPTHIO 1)
SJIEKTPOHA B TOYKE 2, ecii B TouKe 1 ero kunernyeckas sueprus T1=200 sB. Puc. 8.

t puc.8

1.140. DneKTpOH ABUKETCS BJIOJH CHIIOBOW JIMHUW OJHOPOHOTO JIEKTPHUECKOTO ToJisL. B
HEKOTOpOi Touke moist ¢ moreHuuanoM @1=100 B snextpoH umen ckopocts Vi=6Mwm/c.
Onpenenuts NOTEHIMA Q2 TOYKHU HOJIS, T0HASI 10 KOTOPOIl 3JIEKTPOH NOTEPSIET MOJIOBUHY CBOEH
CKOPOCTH.

1.141. B MenHOM TPOBOJHUKE CEUCHUEM O MM? U JUTHHOM 5 M TeueT TOK. 3a 1 MHH B
npoBoaHuKe Bbiaensercs 18 [k temnorsl. Onpenenuts HaNpsyKEHHOCTh IOJISI, ITUIOTHOCTh U
CUJLY TOKA B IIPOBOTHUKE.

1.142. BuytpeHHee comnpoTuBieHHE akkymyisTopa 2 Om. Ilpu 3amblkaHUM €ro OJHUM
pe3UcTOpoM cuila TOoKa paBHa 4 A, mpH 3aMbIKaHUU JPYTUM pe3ucTtopoM - 2 A. Bo BHemiHei
LeNH B 000UX CIy4asx BbIAENsAETCS OMHaKoBas MouHocTh. Onpenenuts IAC akkymynsaTopa u
BHEIIHHE COIPOTUBIICHUS LIeneil.

1.143. 5/IC Gatapeu paBHa 20 B. KoaddunmeHT none3Horo neicTBus 6aTapen cocTaBisieT
0,8 mpu cute Toka 4 A. Uemy paBHO BHYTpEHHEE CONPOTUBIIEHUE OaTapen?

1.144. Cuna Toka B pe3ucrope conpotrusieHreM 10 Om 3a 4 ¢ nuneitHoO Bo3pacTaet ot 0 10
8 A. OmpenenuTh KOJIMYECTBO TETUIOTHI, BHIJICIUBIICICS B PE3UCTOPE 3a TIEPBHIE 3 C.

1.145. bartapest cocTOUT U3 5 TMOCIEA0BATEIbHO COEJMHEHHBIX 3JI€MEHTOB. BHyTpeHHee
conpotunenue u IJC kaxmoro 0,3 Om u 1,4 B coorBercTBeHHO. [Ipu kKakom Toke moJsie3Has
MOIITHOCTH OaTapeu paBHa 8§ B1?

1.146. HanpsbkeHne Ha KOHIAX MPOBOJHUKA compoTuBiieHneM 5 Om 3a 0,5 ¢ paBHOMEpHO
Bozpactaet ot 0 1o 20 B. Kaxoii 3apsa npoxoauT yepe3 MpOBOAHMK 3a 3TO BpeMs?

1.147. Cuna TOoKa B NMPOBOJHUKE paBHOMEpPHO Bo3pactaeT oT 0 m1o 2 A B TeueHue 5 c.
Onpenenuts 3apsj, NPOLIEAIINI 10 IPOBOAHUKY.

1.148. Cwia Toka B ipoBoiHUKe conpotuBieareM 100 Om paBHOMepHO yObiBaeT ¢ 10 g0 0
A 32 30 c. OnpenenuTh KOJINYECTBO TETUIOTHI, BBIAEIHUBILEHCS B IPOBOJHUKE 3a 3TO BpPEMSI.

1.149. [InoTHOCTH TOKa B MEAHOM IPOBOHKKE paBHa (), 1 MA/M?. Onpenenuts 0ObEMHYIO
IUIOTHOCTB TEIUIOBOI MOIIHOCTH TOKA.

2
1.150. OmnpenenuTh TUIOTHOCTh TOKA, €CIIM 3a 2 C Yepe3 MPOBOJHHK cedeHueM 1,6 Mm
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pouuIo 2 10" JJIEKTPOHOB.

2.1. Ilo nByM OECKOHEYHO AJIMHHBIM HPSIMOJIMHEMHBIM MPOBOJHUKAM, HaXOAALIMMCSA Ha
pacctostnuu 50 cM Ipyr OT Apyra, B OJTHOM HaIlpaBiICHUU TEKYT TOKU | u | cuioit 5 A kaxbIit.
Mexay npoBogHHKaMH Ha paccTosHUuU 30 CM OT EPBOro PacloyIOKeH KOJIbLEBOH IPOBOIHUK C
TokoM I3 cuioit 5 A. Paanyc konbia 20 cMm. Onpenenuts HanpsbkeHHocTs H n mnaykuuo B
MarHUTHOTI'O MOJIS B LIEHTPE KOJIbLIEBOIO IPOBOIHUKA. PelieHne NosCHUTh PUCYHKOM.

2.2. Ilo nByM OECKOHEYHO JJIMHHBIM HPSIMOJIMHEHHBIM MPOBOJHUKAM, HAXOIAIIMMCS Ha
paccrosauu 10 cM Apyr OT Apyra, TEKyT TOKH cHiIol 5 A B kaxaoMm. OnpeaesuTs UHAYKIUIO 1
HAIpsDKEHHOCTh ~ MAarHUTHOTO IOJE B TOYKE, PACIOJIOKEHHOM IIOCEPEIMHE  MEXIY
IPOBOJHUKAMH B CIEIYIOIIUX CIy4asx: a) MPOBOJAHUKU MapajuleIbHbl U TOKH TEKYT B OJHOM
HampaBiIeHUU; ©O) MPOBOJHUKU TMEPIEHAMKYISAPHBI, a HAlpaBICHUS TOKOB IPOU3BOJIBHBI.
Perienue nosicHUTh pUCYHKOM.

2.3. ConeHOHNIT UMEET IJIOTHYIO TPEXCIOHHYI0 HAaMOTKY M3 mpoBona auamerpom 0,1 mm.
ITo o6moTke Teuer Tok cuioit 0,1 A. OnpenenuTs HANPSHKEHHOCTh M MHIYKIIMIO MarHUTHOTO
10JIs1 B LIEHTPE COJIEHOM 1.

2.4. Tlo n30aMPOBAaHHOMY KOJIBIICBOMY ITPOBOJHHUKY PAIUYCOM 25 CM TEYET TOK CHJIoM 15
A. JlBa npsiMbIX OECKOHEYHO JUIMHHBIX IMPOBOJHMKA - OJMH B IUIOCKOCTH KOJbIa, JAPYrou
HNEpIEHINKYJIAPHO €W - KacaloTCs KOJBIEBOIO IPOBOJAHMKA B TOYKaX, JIeKALIMX Ha
IIPOTUBOINOJIOXKHBIX KOHIaX auamerpa. Cuia TokoB B npoBogHukax 10 u 20 A. Onpenenuth
HaNpsOKEHHOCTh B LIEHTPE KOJBIEBOIO IPOBOJAHMKA IIPU  IPOU3BOJIBHO  BBIOPAHHBIX
HaIPaBJICHUSAX TOKOB. PellleHne NosICHUTh PUCYHKOM.

2.5. Tlo xomeIry pamguycom 15 cm Teyer Tok cuioit 10 A. B 0oHOI MIOCKOCTH € KOJBIOM
HaXOAUTCA OECKOHEYHO JUIMHHBIM NpSAMOJMHEHHBIN NpoBOoIHUK ¢ TokoM 10 A. IIpoBogHux
COBIIAJIA€T C KacaTeJIbHOM K Kouiblly. HaliTu HanpspkeHHOCTh M MHIYKLUMEO MarHUTHOTO MOJS B
LIEHTPE KOJIbLIA [TPU PA3JIMYHBIX HAIIPABJICHUAX TOKOB. PellleHne NosICHUTh PUCYHKOM.

2.6. Butku 1ByXCI0HHOrO JUIMHHOTO COJIEHOM/Ia HaMOTaHbl U3 MPOBOJOKH paguycoM 0,2
MM. B omHOM crnoe Teuer Tok cuioih 3 A, a apyrom - 1 A. OmpenenuTbh HalpsDKEHHOCTh U
MHAYKIUIO MarHUTHOTO TOJISI BHYTPU COJIEHOMJAA B CIIydasX, KOIJla TOKHM TEKYT B OJHOM H
IIPOTUBOIIOJIOKHBIX HAIPABJICHUSX.

2.7. JIBa OGECKOHEYHO JUIMHHBIX INPSIMOJIMHEHHBIX MPOBOJHMKA C TOKaMu cuwiiod 6 u 8 A
PacIoJIOKEHBI B3aUMHO TEPIIEHIUKYIISIPHO Ha paccTossHuU 20 cM. OnpenenuTs HanpsHyKEHHOCTh U
MHAYKIUIO MarHUTHOTO I0JISL HA CEPEVHE KPaTUalIlIero pacCTOSIHAS MEXLY HUMH.

2.8. Tlo mByM OECKOHEYHO IUTMHHBIM IPSIMOJMHEHHBIM MPOBOJHUKAM, PACCTOSTHUE MEXKIY
KOTOpPBIMH 15 cM, B OZJHOM HampaBJI€HUH TEKYT TOKU ciIof 4 u 6 A. OnpenenuTs pacCTOSIHUE OT
MIPOBOJHUKA C MEHBIIUM TOKOM JIO T€OMETPUYECKOTO MECTa TOYEK, B KOTOPOM HAampsKEHHOCThb
MarHuTHOTO 110JI PaBHA HYIIIO.

2.9. JIBa mpoBOJHMKA B BH/IE MTOTYKOJIEI] JIEXKAT B OTHON TUNIOCKOCTH U UMEIOT OOIINIA IEHTP.
Panuyc nepsoro nosnykosasna 10 cm u cuna Toka B HeM paBHa | A, paanyc BTOPOro MOITYKOJIbIA
20 cM 1 B HEM TedeT TOK cuiioil 4 A. OrnpenenuTh HapsYKeHHOCTh U MHAYKIIMIO MAarHUTHOTO TOJIS B
LIEHTPE MOJIYKOJIEI] B CIIydasiX, KOrJa TOKM TEKYT B OJZHOM M IPOTHUBOIIOJIOKHBIX HAIIPABJICHUSX.
[Tone oT MoABOASIIMX TPOBO/IOB HE YUUTHIBATD.

2.10. Ilo kBampatHO#l pamke co ctopoHod 0,2 M TeueT Tok cuiod 4 A. Omnpenenutsb
HaNPSHYKEHHOCTh U MHAYKIIMIO MarHUTHOTO T0JI B IEHTPE PaMKH.

2.11. Tlo nmByM mapajuleIbHBIM MPOBOJAM JIHHOM |=3M KaKIplil TEKYT OJIMHAKOBBIE TOKU
I=500 A. Paccrosiuue d mexxay mpoBogamu pasuo 10 cm. Onpenenuts cuiny F B3anmomencTBHsS
IIPOBOJIOB.

2.12. Tlo TpemM mapauielbHBIM TPSIMBIM TIPOBOJAM, HAXOIIIAMCS Ha OJWHAKOBOM
paccrossauu d = 20CM npyr oT npyra, TeKyT oiamHakoBblie TOkH |=400 A. B nByx mpoBomax
HaAIpaBJIEHUS TOKOB COBMAJAl0T. BBIUMCIUTH Ui KaXKJOTO W3 IMPOBOJOB OTHOUIEHHE CHUIIbI,
JICHCTBYIOLIEH Ha HEro, K €ro JUINHE.

2.13. KBamgparHasi mpoBOJIOYHAsl paMKa PAcHoJIOKEHa B OIHON IIOCKOCTH C JTUHHBIM
IpsIMBIM IIPOBOZOM Tak, YTO JBE €€ CTOPOHBI MapajienbHbl npoBoay. 1lo pamke m mposogy
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TekyT oauHakoBble Toku |=200 A. Omnpepenuts cuny F, neicTByromyro Ha paMmKy, €cCid
Onmpkaiiias K IpoBOly CTOPOHA PaMKH HAXOJUTCS OT HETO Ha PACCTOSIHUM, PABHOM €€ JUINHE.

2.14. KopoTkasi KaTylKa IUIOMAAbI0 MOMepedHoro cedenus S=250 cM’, comepiarias
N=500 BHTKOB MpOBO/aA, IO KOTOPOMY TedeT TOK |=5A, momenieHa B OJJHOPOJHOE MAarHUTHOE
none HanpsbkeHHocThlo H=1000A/m. Haiitu: 1) MarHuTHBIA MOMEHT p, KaTyIIKH; 2)
BpalLatoIUi MOMEHT M, NEeHCTBYIOLIMIA Ha KaTyIIKY, €CIM OCh KaTyUIKH COCTABISET Yroil ¢ =
30° ¢ IMHUAMHU TOJIS.

2.15. Toukuii mpoBox umHOM |1=20 c¢M H30rHYT B BHIE IOJYKOJbIA W IOMEIICH B
maruutHoe nosne (B=10MTxa) Tak, uyTro mijowm@aab MOJIYKOJbLA NEPHEHIUKYISPHA JIMHUAM
MarHuTHOM wuHAYKIuU. I[lo mpoBomy mnpomyctunum Tok 1=50 A. Omnpegenmutry cuny F,
JeicTByroly0 Ha npoBo. [logBondiiue npoBoja HalpaBiIeHbl BJIOJIb JIMHUNA MarHUTHOW MH-
JTYKLUH.

2.16. Iunel reHepaTopa anuHOM |1=4M HaxomsaTcs Ha pacctosuuu d=10cMm apyr oT apyra.
Haiitu cuiny B3auMHOrO OTTAJIKMBAHMS IIUH IPU KOPOTKOM 3aMbIKaHUM, €CJIU TOK l; KOPOTKOTO
3aMbIKaHUS paBeH 5 KA.

2.17. KBaapaTHbli KOHTYp cO cTopoHOW a=10cM, mo koTopoMy TedeT TOK I|=50A,
CBOOOJIHO YCTAaHOBWJICS B OJHOPOAHOM MarHUTHOM nosie (B=10mTn). Onpenenurs n3MeHeHHE
AIl noreHIManbHOM PHEPrUU KOHTYypa IpPU IOBOPOTE BOKPYT OCH, JeKalleid B IJIOCKOCTU
KOHTYpa, Ha yros v = 180°.

2.18. Tonkoe npoBojsILIee KOIbLO ¢ TOKOM =40 A momeleHo B 0IHOPOJHOE€ MarHUTHOE
nose (B = 80mTun). [lnockocTe KoibLa NEPHEHIUKYJSAPHA JMHUSIM MAarHUTHOM HHIYKIIMH.
Pagnyc R xonbua pasen 20 cM. Haiitu cuny F, pacTarusaromyro KosbLo.

2.19. KBanmpatnHas pamMka M3 TOHKOTO IIPOBOJa MOXET CBOOOJHO BpamiaThCsi BOKPYT
TOPU30HTAIILHOM OCH, COBIAJAIOIIECH C OJHOM M3 cTOpoH. Macca m pamku paBHa 20 r. Pamky
MOMECTHJIM B OJHOpoaHoe MarHuTHoe mode (B = 0,1 Tn), HanpaBieHHOE BEPTUKAIBHO
BBepx. Onpenenu yros o, Ha KOTOPbIM OTKJIOHWJIACh paMKa OT BEpPTUKaJIM, KOrja Mo Hei
nponyctuiu Tok =10 A.

2.20. ITo kpyroBomy BUTKY paauycoM R=5 cm teder Tok |=20A. BuTtok pacnonoxen
B 0JHOpOAHOM MarHuTHoM mnoiie (B=40 mTi) Tak, uTo HOpMandb K IJIOCKOCTH KOHTYpa
cocTtaBisgeT yroa o=n/6 c¢ Bexkropom B. Omnpenenutrs uszmenenue All moreHuuaibHON
SHEPruM KOHTYpa IpHU €ro NOBOPOTE HAa YTOJ @ = 7/2 B HapaBJICHUU YBEJIUYEHUS yria d.

2.21. Tlo npsMONMHEWHBIM JUIMHHBIM MapajljieIbHbIM HPOBOJHHMKAM, HAXOIAIIMMCS Ha
paccTosiHUU 2 CM, B OJIHOM HaIlpaBJICHUU TEKYT TOKH cuiod 1 A kaxnasii. Kakyro paboty Ha
€IMHUILY JUTUHBI IPOBOTHUKOB HYKHO COBEPILIUTh, YTOOBI pa3ABUHYTh UX 70 PAcCTOSIHUA 4 cM?

2.22. OpHOPOAHOE MarHUTHOE TI0JIe HanpsHKeHHOCTBI0 900 A/M /IeiicTByeT Ha TOMEIICHHBIH
B HEro NMPOBOJHUK AnuHON 25 cMm ¢ cuioi 1 MH. Onpenenuts cuily Toka B IPOBOJAHUKE, €CIN
YroJl MEX]ly HallpaBJICHUSIMU TOKA U MHIYKIIMU MarHUTHOTO MOJIsI cOCTaBisieT 45°.

2.23. D1eKTpoH, IPOHIs yCKOPSIOILYIO pa3HOCTh NOTeHIMaI0B 88 kB, BieTaeT B 0THOpPOIHOE
MarHUTHOE I0JI€ TEPNEHAMKYISIPHO JIMHUSIM ero uHaykumu. Wuayknus nons pasHa 0,1 Ti.
OnpenenuTs paguyc Tpa€KTOPUH DIIEKTPOHA.

2.24. Tlox neficTBUEM OJJHOPOTHOTO MarHUTHOTO TOJIS IEPIEHANKYIISIPHO JIMHUSIM WHIYKITUH
HA4YMHAET MEPEMEINAThCs MPSAMOJIMHENWHBIM MPOBOAHUK MAcCOM 2 I, MO KOTOPOMY T€4eT TOK
cuioif 10 A. Kakoif MarHuTHBIN MOTOK MepeceyeT 3TOT MPOBOJHUK K MOMEHTY BPEMEHH, KOrja
€ro CKOpOCTh CTaHeT paBHa 31,6 m/c?

2.25. HezakperureHHbIi IpoBOJHUK Maccoi 0,1 T ¥ JUTMHOM 7,6 CM HaXOJHUTCS B PAaBHOBECHU
B TOPH30HTAJILHOM MAarHUTHOM ToJ€ HampsbkeHHocTbio 10 A/M. OmnpenenuTh CUly TOKa B
MIPOBOJIHUKE, €CJIM OH MEePIEHIUKYIISIPEH JTUHUAM UHIYKIIUH TTOJIS.

2.26. Ilpoiins ycKOpSIONIyI0 Ppa3HOCTh MOTEeHIMaToB 3,52 kB, 3JeKTpoH BieTaeT B
OJIHOPOJIHOE MArHUTHOE I10JI€ MEPIEeHAUKYISAPHO JIMHUAM uHAyKumu. Manyknus nons 0,01 To,
panuyc TpackTopuu 2 cM. OnpenenuTs OTHOLIEHHE 3apsa K Macce 3JIEKTPOHA.

2.27. Butok 2 cM, 1o KOTOpOoMy TedeT TOK cwioii 10 A, cBOOOTHO YCTaHOBWIJICS B
OJTHOPOJHOM MAarHuTHOM nosie ¢ uHaykuued 1,5 Tun. JluHuM MHAYKIMM TEepHeHAUKYIISPHBI
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IUIOCKOCTH BUTKA. OnpenenuTs padboTy BHEIIHUX CHJI IIPH MOBOpOTe BUTKa Ha 90° BOKpyr ocu,
COBMAJAIOUIEH C €ro AUAMETPOM.

2.28. Butok pamuycoM 5 cM ¢ TOKOM |A momerieH B MarHUTHOE MOJI€ HANPSKEHHOCTHIO
5000 A/m Tak, 4TO HOpMaJIb K BUTKY cocTaBiisgeT yroa 60° c¢ HampaBieHueM mojisa. Kakyro
paboTy coBepLIaeT cuia MoJsl IpY MOBOPOTE BUTKA B YCTOMUYUBOE MOJIOKEHUE?

2.29. KBagpatHas pamka co ctopoHoit 4 cm comepxkutr 100 BHUTKOB W TIOMEIICHA B
OJTHOPOZIHOE€ MarHUTHOE MoJjie HamnpspkeHHocThbio 100 A/M. Hampaienwe monist cocTaBisieT yrodu
30° ¢ HopmMasbio Kk pamke. Kakast paboTa coBepiiiaercst pu MoBOpOTe paMKH B MOJIOKEHHE, KOT/1a
€€ IJIOCKOCTh COBIAJIAET C HAIIPAaBIEHUEM JIMHUNA UHAYKIUMH, €CIIU 110 Hel TeueT Tok 1 A?

2.30. IIpoBomHuk ¢ TokoM 1 A mmmHo# 0,3 M paBHOMEPHO BpaIaeTcsi BOKPYT OCH, IPOXOIAIICH
yepe3 €ro KOHEl, B IUIOCKOCTH, IEPHEHIMKYJIAPHOW JIMHMAM WHAYKIMA MAarHUTHOIO ITOJIs
HaNpsHKEHHOCTBIO 1 KA/M. 3a ofiHYy MUHYTY BpaltieHus cosepiaercs padora 0,1 Jlx. Onpenenutsb
YIJIOBYIO CKOPOCTh BPAILEHUS IPOBOIHUKA.

2.31. OmnpenenuTh MarHUTHBIM NOTOK @, MPOHU3BIBAIOLIUN COJIEHOM], €CJIM €ro JJIUHA
I=50 ¢cM 1 MaruuTHBIN MOMEHT pyn=0,4B0.

2.32. Ha comeHoug ¢ CepIeYHUKOM, WHIYKTUBHOCTHIO 128 TI'H m nuamerpom 4cwm,
WHAYKIHS 1IOJI1 B KOTOpoM pasHa 1,7 Ti, HameTto M30IMpOBAaHHOE KOJIBLIO TOrO K€ AMAMETpa.
Onpenenuts I/IC nnnykunu B konble U I/JC camounayknuu B cosieHoue, eciu 3a 0,01 ¢ Tok
B €ro oOMoTKe paBHOMepHO cHIkaercs ¢ 0,1 A 1o Hyns.

2.33. Conerony 6e3 cepaedHuka JUIMHOU 15 cm u quamerpoMm 4 cm umeeT 100 BUTKOB Ha
1 cM IMHEBI U BKJIFOYEH B I[€Nb HCTOYHUKA TOKA. 3a 1 MC cuila TOKa B HEM nm3MeHmIach Ha 10 MA.
Onpenenuts D/IC caMOMHAYKIIUH, CUNTAs], YTO TOK B LIETIH U3MEHSETCS PAaBHOMEPHO.

2.34. Conenoup ¢ cepaeunukoM (pu= 1000) mmuxoit 15 cm m mamamerpom 4 cm umeer 100
BUTKOB Ha | CM JUIMHBI U BKITIOYEH B LIENb ICTOUYHUKA TOKA. 3a 1 MC cuila TOKa B HEM U3MEHWIach
Ha 10 MA. Onpenenuts IIC caMOMHAYKIIUU, CYUTAsS, YTO TOK B LIETH U3MEHSETCSI PAaBHOMEPHO.

2.35. C Kkakod CKOpPOCTBIO TEPIEHIUKYISIPHO OAHOPOAHOMY MArHUTHOMY  TOJIO
HanpspkeHHOCThI0 500 A/M IBIKeTcsl MOl MPOoBOAHUK JuMHOHM 30 cM u conpotuBienuem 0,1
Om? I1pu 3aMbIKaHUU TIPOBOJIHKKA 110 HEMY motieln Ob1 Tok cuitoit 0,01 A.

2.36. B conenonne cuia Toka paBHOMEPHO Bo3pacTaeT oT Hyss 10 10 A B Teduenue 2¢ u npu
stoM unayuupyercs O/IC, paBHas 1 B. Kakyro sHepruro HakonmuT 1oJie COJICHOMIA B KOHILE
BO3pacTaHus CUJIbl TOKa?

2.37. KBagpaTtHas pamka roiomaasio 20 CMZ, cocrosimas u3 1000 BUTKOB, pacnosiokeHa B
OJTHOPOJJTHOM MarHWTHOM I10JI€ EPIEHUKYIISIPHO MO0 ¢ MHayKuuei 1 - 10 3 Tin. B Teuenue 0,02
¢ paMKy yzaanuiu 3a npenensl nons. Kakas 9/1C maBoautcs B pamke?

2.38. Karymka u3 100 BUTKOB IIIOMIARI0 15 oM Bparaercs ¢ yactotou 5 ['11 B oqHOpOIHOM
MarHuTHOM noze ¢ uaaykuuei 0,2 Ti. Och BpalieHus NepneHIMKYJIIpHA OCH KaTyIIKH U JIMHUSAM
UHAYKIUH 1oJis1. Onpenenuts MakcuManbHyto DJ1C UHIYKIIUU B KaTyIIKeE.

2.39. IlepneHAUKYISPHO JHMHUSAM OJHOPOJHOIO MAarHUTHOro mons ¢ uHaykmued 0,3 Tn
JIBUKETCSI TIPOBOJHUK JUTMHOM 15 cMm co ckopocthio 10 m/c, meprneHauKyIsIpHON TPOBOJHHKY.
Onpenemuts 3/1C, HHAYLHPYEMYIO B IPOBOJHHKE.

2.40. Cwia Toka B COJICHOH]IC PAaBHOMEPHO Bo3pacraeT oT Hyns g0 10 A 3a 1 mun. [Ipn
TOM DSHEpPrusi MAarHUTHOTO Mojas cojieHouaa aocturaetr 3HadeHus 20 JIx. Kakxas 3J1C
WHIYLUPYETCs B COJIEHOU 1e?

2.41. OgHOCONHBIN coneHouns O6e3 cepaeyHuka JUIMHOM 20 cM U 1uameTpoM 4 cM UMeeT
IUDIOTHYIO ~ HaMOTKy  npoBogoM  jaumametpom 0,1 MM. 3a. 0,1 c cuia
TOKa B HEM paBHOMEPHO yObIBaeT oT 5 A 10 Hyns. Onpenenuts 3/IC caMOMHIYKIIMHU B COJICHOHIE.

2.42. AMmmmaTyga CKOPOCTH MAaTepUalbHOW TOYKH, COBEPIIAIONIEH TapMOHHYECKOE
konebanue, paBHa 3,6 cM/c, a aMIIUTyAa ycKopeHus 5,4 cm/c?. Haiitn aMIUTUTYZy CMELICHUS U
MUKJIMYECKYIO YacTOTy KoJieOaHH.

2.43. Tlox neiictBueMm rpy3a maccoi 100 r mpyxkuHa pactsaruBaerca Ha 4,9cMm. ['pysy
COOOMIMIM KMHETUYECKYIO dHepruto 25 Mk, U OH cTan coBepliaTh rapMOHUYECKOE KojeOaHHe.
OnpenenuTts 4aCTOTY M aMIUTUTYy KOJIeOaHUH.
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2.44. B xabune nudTa MoABeIIeH MaTeMaTUYeCKUl MasiTHUK, JIJTMHA KOTOPOTo paBHa 48
cMm. KakoB Oyzmer mepuoj kosjeOaHWN MasTHUKA, €M JTU(T MogHUMAeTCs ¢ yCKOopeHuem 2,2
M/c??

2.45. ®OusznuecKkuii MasATHUK TPEJCTABISIET COOOW TOHKWU CTEP)KEHb, IMOJBEIICHHBIN 3a
OJIMH U3 ero KOHIOB. [Ipu xakol JuMHE CTEp)KHS MEepHoj KojeOaHUH 3TOro MasTHHKa Oyner
paBeH 1 ¢?

2.46. 3a Bpems, B TEYCHHUE KOTOPOTO ocmnIsITop coBepmaer 100 komebanuii, ammmryaa
yMeHbIlaercss B 2 pa3a. Yemy paBHbI JlorapudMHUECKUN JAEKPEMEHT 3aTyXaHUs U JOOPOTHOCTH

ocrmsiTopa’?
2.47. MarepuanbHasg Touka mMaccod 7,1 T coBepliaeT rapMOHHYECKOE KojeOaHHUE ¢
aMILIUTYL0HN 2 cM U 4acTOTOMU 5 I'o. Uemy paBHaA

MaKCHMaJlbHasi BO3BpAIAIOIIasi CUJIa U MOJIHAsL SHEPIUsl KoseOaHuii?

2.48. AMninTyna CKOpOCTH MaTepuajbHON TOUKH, COBEPIIAIOIIEH rapMOHHYECKOE
KojebaHue, paBHa 8 cMm/c, a aMILIUTY 12 YCKOpEeHUs
16 cm/c®. Haiitu aMIUIUTYly CMELICHHS U IUKINYECKYIO YaCTOTY KOJIeOaHM.

2.49. Tlon neiictBueM rpysa maccoit 200 r npykuHa pactaruBaercsa Ha 6,2 cMm. ['py3y
cooOmmmm kuHeTndeckyro d3Hepruto 0,02 JIx W OH cTal CcoBepHmIaTh TapMOHHYECKOE
kojebanue. OnpeaenuTh YacTOTy U aMILUIUTYy KOJIeOaHUM.

2.50. Ilepuon xonebanuii MmaTeMarndeckoro MastHuka 10 c. J[muHA 3TOrO MasTHUKA
paBHa CymMMe JUIMH JIBYX IPYIMX MaTeéMaTHUYeCKUX MAasTHHUKOB, OJHMH U3 KOTOPBIX HMEET
yactory kosnebanuii 1/6 I'n. Uemy paBeH nepuoa KojieOaHuii BTOPOTo U3 ITUX MASITHUKOB?

2.51. ®usnyeckuil MasTHUK NPECTaBIsieT COOOM TOHKHI CTepKeHb MOJIBEIIEHHbIN 3a
OJIMH U3 €ro KOHIOB. [Ipu KakoW AJMHE CTepXKHS MEePHO] KOJIeOaHuil ITOro MasiTHUKA OyIeT
paBeH 1 c?

2.52. Cnia Toka B KoeGaTeIbHOM KOHType M3MeHsercst mo 3akony 1=0,Isin10%, re
MHOKUTENb NIPU CUHYCE BbIpaXkeH B [A], npu t-B [c‘l). NupyktuBHOCTh KOHTYpa 100 MI'H. Haiitn
3aKOH N3MEHEHUsI HANPSDKEHHS Ha KOHAEHCATOPE U €r0 eMKOCTb.

2.53. HanpsokeHue Ha 0OKIJIaJKax KOHZIEHcaTopa B Kojie0aTeIbHOM KOHTYpE M3MEHSIETCS
1o 3akony V= 10 cos 10* t, rjie MHOXHTEIb TIPH KOCHHYCE BEIpaKeH B [B], a MHOKHTEND mpH t-[¢
1. Emxocts konaencaropa 10 Mx®. HaifTi MHIyKTHBHOCTH KOHTYPA M 3aKOH H3MEHEHHS CHIIbI
TOKA B HEM.

2.54. MakcumaibHas cuila TOKa B KosebaTedbHOM KOHType 50 MA, a MakcHMallbHOE
HarnpspkeHue Ha oOkiiazikax koHaeHcaropa 100 B. Haiitu nukimnyeckyro 4acToTy KojiebaHui, eciu
sHeprus KoHTypa 100 Mx/x.

2.55. B konebaTembHOM KOHTYpe MaKcHMaybHas cwia Toka 100 MA, a MakcuMalibHOE
HalpsbkeHHe Ha oOKJajakax KoHjeHcaropa 50 B. Haiitu sHepruto xonebarenbHOT0 KOHTYpa, €cliu
nepuo kosuebdanuii 25 Mkc.

2.56. KonebatenbHbIi KOHTYpP PaaHOIIPUEMHUKA COCTOUT U3 KAaTYIIKU ¢ MHAYKTUBHOCTBIO |
MI'H ¥ KOHJEHcAaTopa, eMKOCTh KOTOPOrO MOXET M3MEHAThbcs B mpenenax ot 8,1 mo 90 nd. B
KaKOM /IMara3oHe JUIMH BOJIH MOKET MPUHUMATh PaliOCTAaHIIMU ATOT IPHUEMHUK?

2.57. B Bakyyme pacmpoCTpaHseTcs IUIOCKas DJIEKTPOMAarHUTHas BOJHA. AMIUIATY/AA
HAINpsDKEHHOCTH JIEKTPUUYECKOro moist BoiHbel 60 B/M. OnpenenuTs aMIUTUTYy HaNnpsKEHHOCTH
MarHUTHOTO TIOJIsI BOJIHEI M CPEJHEE 3a TIEPHOT KoJieOaHMii 3HaYeHNE TUTIOTHOCTH ITOTOKA DHEPTHH.

2.58. B ogHOpOAHO# M30TpOIHOM cpeae ¢ € = 1,5 mu u=1 pacnpocTpaHseTcsl TUIOCKas
AIIEKTPOMArHuTHasE BOJHA. AMIUIMTY/a HaMpsDKEHHOCTH MarHuTHoro moss BoiHbel 0,15 A/m.
Haiftu amMmmnutyy HanpspkKeHHOCTH 3JIEKTPUYECKOTo MoJist M pa30ByI0 CKOPOCTh BOJIHBI.

2.59. Hampsbkenne Ha oOKJIagkax KOHIEHcaTopa B KoJICOATEIBHOM KOHTYpE
m3mensercss mo s3akomy U=10c0s10’t B. Ewmxocts kommemcatopa 10mMk®. Haiitu
WHAYKTHBHOCTh KOHTYpa M 3aKOH U3MEHEHHUS CHJIBI TOKA B HEM.

2.60. Cuna Toka B KoinebaTeIbHOM KOHTYpe H3MeHseTcs no 3akony 1=0,1 sin 10%
A. WupyktuBHocTh KoHTypa 0,1 I'H. HaliTu 3akoH U3MEHEHHUS HaNpsIKEHUs Ha
KOHJICHCATOPE U €r0 EMKOCTb.
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2.61. B xonebGarenpHOW KOHType MakcumaidbHas cuia Toka 0,2 A, a
MaKCHMallbHOE HampsbKeHHe Ha oOkmankax konjaeHcatopa 40B. Hailtu sHepruio
KoJIe0aTeTpHOT0 KOHTYpA, el epuo] konebanuii 15,7 mkc.

2.62. Konnencaropy emkocthio 0,4 mMx® coobmaercs 3apsaa 10mxKn, mocne
4ero OH 3aMBIKAeTCS Ha KATYIIKy ¢ WHAYKTHBHOCThIO 1 MI'H. UeMmy paBHa MakcuMaiabHas
cujia TOKa B KaTyIke?

2.63. B Bakyyme pacnpocTpaHseTcs IUIOCKas JJIEKTPOMAarHUTHas BOJIHA, UISI KOTOPOM
cpemHee 3a mepuoj KojeOaHWH 3HaueHHE IUIOTHOCTH IMOTOKA SHEPruu paBHO 3,3 Br/v. Yemy
PaBHBI AMILTUTYTHBIC 3HAYCHUS HAPSHKEHHOCTH SJICKTPUIECKOTO M MATHUTHOTO TOJICH BOJTHBI?

2.64. B ogHOpOIHOM M30TPOMHON cpene ¢ &€ = 2,2 u =1 pacmpocTpaHsieTcs TIOCKas

AIIEKTPOMArHUTHAST BOJHA. AMIUIMTY/IA HANpPsDKEHHOCTH 3JICKTPHUYECKOTo 1oyt BOMHBI 50 B/m.
Kakyto »sHepruro mnepeHocUT dTa BOjJHa depe3 Iwiomaaky 100 oM, PacnoIOKEHHYIO
NEPIEHUKYISIPHO HAIIPaBJICHUIO paclpoCTpaHEHHs BOJIHBI, 3a Bpemsa t = 30 c? Ilepuon
Kojebanuit 7<<t.

2.65. B Bakyyme pacrpocTpaHseTcs IUIOCKas 3JIEKTPOMarHWTHas BOJHA. AMIUTUTYJa
HaNpsHKEHHOCTH MarHUTHOTO 1ot BosHe! 0,25 A/M. Ha ee myTH neprieHauKysipHO HaIpaBIeHUIO
pacnpocTpaHeHHsT PacIioNOKeHa TMOTJIOMIAIOIIAs TIOBEPXHOCTh, UMEIoIIast (OpMy Kpyra paanycom
10 cMm. Uemy paBHa sHeprusi, MOIJIOIIEHHAs STON MOBEPXHOCTHhIO 3a Bpems =1 mun? Ilepuon
koneOannii T «t.

2.66. YpaBHeHHe TUIOCKOH ynpyroi BosHbl $=60c05(6280t-18,5X), riae MHOXHUTENb TPH
KOCHHYCE BbIpaXX€H B [MKM], mpu t-B [, Ipu X -[M'l]. Onpenenutb OTHOIIEHUE AMIUIUTY]IbI
CMEILIEHHs YaCTHI] CPe/bl K JUTMHE BOJHBI U OTHOIIEHUE aMILUTUTY/bI CKOPOCTH YaCTUI[ K CKOPOCTH
pacrpocTpaHeHus BOJHBI.

2.67. PazHocTh (ha3 konebaHUl B TOYKAX, PACIIONIOKECHHBIX Ha paccTosHuM 1,2 u 2,5 M
OT M30TPOITHOTO TOYCYHOrO MCTOYHHKA, paBHa 37 /4. Uactora konebanuii 100 I'n. Onpenenurs
JUTMHY BOJIHBI M CKOPOCTh €€ PaclpoOCTpaHEHUsI.

2.68. Uemy paBHa pa3HOCTh (a3 KomebaHWUN B TOUKaxX, JISKANIMX HA MPSIMOM,
NEPIEHINKYIIAPHON BOJHOBBIM MOBEPXHOCTSIM, €CIH PacCTosHUEe MeKAy HUMU 1,5M? CKOpOCTb
pacmpoctpanenus Boaabl 300 M/c, a mepuoa kosebanuit 20 mc.

2.69. Onpenenuth JUIMHY 3BYKOBOM BOJIHBI, B Bo3ayxe mpu Temneparype 20 °C, ecnu
yacToTa kKosebanuit pagua 700 I'm.

2.70. HaiiTn 4MciIo BO3MOXHBIX COOCTBEHHBIX KoONeOaHWH cToimba Bo3dayxa B Tpyde
IauHOM 85 cM, yactoTa KoTopbix MeHbie 1 kl'm, ecnm TpyOa 3akpbeiTa ¢ OJHOTO KOHIIA.
Ckopoctb 3ByKa paBHa 340 Mm/c.

2.71. OnpenenuTh JUIMHY 3BYKOBOW BOJIHBI B BO3IyXE IPH TEMIIEpaType 20°C, eciu
yactoTa konebanuii 7001 1.

2.72. PaccrosiHue MeXay AByMs mmensMu B omnbite FOHTa 0,5 MM, a paccTosiHUE OT miesnen
7o skpaHa 1,6 M. Onpenenuts 4uciao HMHTEP(EPEHLMOHHBIX MOJOC, MPUXOAAmMXCcs Ha 1 cM
9KpaHa, ecJy JJIMHA BOJHBI cBeTa paBHa 0,62 MKM.

2.73. B onbite lOHra ogna u3 1meneid mNepekphIBajach IMPO3PAavyHOIl IMIACTUHKOM
TomuuHOM 10 MKM, BCIIEACTBHE 4YEro LEHTpajlbHas CBETJasl IOJI0ca CMeEIlajach B IOJIOKEHUE,
NepBOHAYAIILHO 3aHATOE JIEBATON cBeTJION mosocoi. HaiiTu nmokasatenb npeaomiieHus! IIacTHHKY,
€CJIM JUTMHA BOJIHBI cBeTa paBHa 0,56MKM.

2.74. Ha MBIIbHYTO TUICHKY TIaziaeT Oenblii cBet moxa yriaoM 60°. TIpu kakoil HauMeHBIIeH
TOJIIIMHE TUIEHKH OTpaXKeHHBIE JIyul OyAyT OKparieHsl B 3eneHblil et (A =0,53mkm)? [Tokaszarens
MPEIOMIIEHUS MBUTBHOM BOJIBI 1,33.

2.75. JIns ycTpaHeHHs OTPaXKEHUsI CBETA HA MOBEPXHOCTh CTEKJISIHHOW JIMH3bI HAHOCUTCS
IUIEHKa BEIleCTBa ¢ IMokasareneM npenomieHus (N=1,3) menpmmM, yeM y crekna. [Ipu kakoit
HauMEHbILEH TOJIIMHE TON IJIEHKHM OTpaKeHHe cBeTa ¢ JUIMHOW BomHbI 0,48 MKM He Oyzer
HaOJI0/IaTHCS TP HOPMAIBHOM NaJIEHUH JTy4ei?

2.76. Ha nnenky u3 raunepuHa toiamuHon 0,25 MM nagaer Oenblil cBer. Kakum Oyner
Ka3aThCs 1BET IUICHKU B OTPAKEHHOM CBETE, €CJIM yTroJl MaieHus JTydei paBeH 30°?7
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2.77. Ha TOHKMIi CTEKJISIHHBIN KJIMH MMaJaeT HOPMAIBHO CBET C AMHOMN BONHBI 0,54 MKM.
PaccrosiHne Mexny cocelHUMH MHTEP()EPEHIIMOHHBIMU [I0JIOCAMHU B OTPaKEHHOM cBeTe paBHO 0,6
mMm. [lokazatens npenomiienus crekna 1,5. Onpenenurs yroia MeIy HOBEPXHOCTSIMU KIIMHA.

2.78. Ha TOHKMI CTEKJISHHBIM KJIWH TMajacT HOPMAJIbHO MOHOXPOMATHYECKHH CBET.
HanmMenpmast TonmumHa KJIMHA, ¢ KOTOPOH BUJIHBI UHTEP(EPEHIIMOHHBIE MOJIOCHI B OTPaKEHHOM
cBere, paBHa 0,12 mxM. Paccrosnue mexay nojgocamu 0,8 MM. HaiiTu 1yiiHy BOJTHBI CBETa M yroJ
MEXKy [TOBEPXHOCTSMH KJIMHA, €CIIM II0Ka3aTelb IpeJoMiIeHus crekia 1,5.

2.79. YcraHoBka Juis HaOmroneHus kousel] HbroToHa ocBelaercss HOpMalbHO MaJarolM
CBETOM, JUIMHA BOJHBI KoToporo 0,62 MkMm. Hailtu pagumyc KpUBM3HBI JIMH3BI, €CIIM JTUAMETP
TPETHEro CBETJIOrO KOJIbIIA B OTPAXKEHHOM CBETE PaBeH 7,8 MM.

2.80. Kombia HetoToHa 00pa3yroTcsi MEXKIY TUIOCKUM CTEKJIOM U JIMH30H C PailycoM
kpuBU3Hbl 10 M. MoHOXpoMaTHYeCcKHuid CBET MafaeT HOPMaJIbHO. JlnamMeTrp TpeThbero TEMHOTrO
KOJIblla B OTPa’KEHHOM CBeTE paBeH §,2 MM. HaliTu /UIMHY BOJIHBI 1a/1al0ILETO CBETA.

2.81. B ycranoBke [y HaOmroneHus kosel, HploToHa MpOCTpaHCTBO MEXAY JMH30U U
CTEKJISTHHOW TIIJJACTUHKOW 3allOJHEHO JKUAKOCThbIO. OnpenenuTth I0Ka3aTeiab IPeToOMIICHUS
AKHUJIKOCTH, €CJIM JUAMETP BTOPOr0 CBETJIOrO KOJblla B OTPaXXKEHHOM cBeTe paBeH 4,8 mm. CBer ¢
JuMHOH BoJiHbl 0,51 MM majgaeT HopMmanbHO. Paguyc kpuBu3HbI JInH3b! 10 M.

2.82. Ha Hempo3pauHyro Iperpagy ¢ OTBepcTHeM paauyca 1,2 MM Hajgaer IuiocKas
MOHOXpOMaTH4eCKasi CBeToBas BojHa. Korja paccrosHue oT mperpaasl A0 SkpaHa paBHo 0,525
M, B LEHTpe IU(PaKIMOHHON KapTHHBI HAOMIONAeTcd MAaKCUMyM HWHTeHCUBHOCTH. Ilpum
yBenuueHun pacctosiuust 10 0,650 M MakCMMyM HHTEHCHUBHOCTHM CMEHSIETCS MHUHHUMYMOM.
OnpenenuTts JUIMHY BOJIHBI CBETA.

2.83. udpakumonHas kapTuHa HaOmomaercs Ha paccTosHud 80 CM OT TOYEHHOTO
UCTOYHHKAa MOHOXpoMaTuueckoro csera (A=0,62 Mmkm). IlocepeanHe MexIy 35KpaHOM U
HMCTOYHUKOM CBETa MoOMelleHa auadparmMa ¢ KpyribiM oTBepcTtueM. lIpu kakoM HauMeHbIEM
JaMeTpe OTBEPCTUS LEHTP TU(PPAKLIUOHHON KapTUHBI OyJeT TEeMHbIM?

2.84. Ha mens mumpunoir 0,25 MM mnamaer HOPMAIbHO TNapaUICTbHBIA ITy4OK
MOHOXPOMAaTHYECKOro cBeTa ¢ JuIMHOW BosHbI 0,58-mxM. Hailtu mupuHy LEHTpanbHOTO
TU(PPaKIMOHHOTO MaKCUMyMa Ha YKpaHe, YAAJICHHOM OT mienu Ha 1,5 M.

2.85. Ha y3kyro mienb HOpMaJIbHO MaJaeT IMJIOCKas MOHOXpOMaTHyecKas CBETOBas BOJHA
(A=0,66 wmxm). Uemy paBHa WHpHUHA IIEJIHU, €CIU TEPBBIM TUPPAKIHOHHBIA MaKCUMyM
Habmo1aeTcs mof yriaom 1°7

2.86. Ilepnon mudpakunoHHON pemieTkn paBeH 6 MKM. OnpenenuTs HanOOoIbIINN TOPSIOK
CIEKTpa, 00Illee YHUCIIO TJIABHBIX MAKCUMYMOB B AU(PPaKIIMOHHON KapTHHE U yroi AU(pakiuu B
CIEKTpE YETBEPTOro MOPsAJIKA TP HOPMAIBHOM NaJICHUH MOHOXPOMAaTHYECKOIO CBETA C JUIMHOMN
BOJIHBI 0,55 MKM.

2.87. Ha mudpaknuoHHYIO pEemIeTKy ¢ MEepHOoJOM 5 MKM MajaeT HOPMalbHO OEINbIi CBET.
Kakue cniektpasibHble TUHUYU OyyT COBIAAAThH B HarpaBieHUH (¢p=30°?

2.88. Kakyioo pa3HOCTh JUIMH BOJH 3elieHbIX Jyded (A=0,53 MKM) MOXET pa3peuuThb
TU(pakLMOHHAs pelieTka mupuHoi 20 MM 1 iepuoioM 10 MKM B CIIEKTpe TPETHEro nopsiaka?

2.89. Yemy nmomxHa OBITh paBHA IIUPUHA TUPPAKIMOHHOW PEHIETKH C MEPUOIOM 9 MKM,
4TOOBI B CHEKTPE BTOPOro Mopsijika ObuT paszperteH n1yoner Ay =486,0 HmM u A = 486,1 HM?

2.90. PaccrossHuMe MeXIy aTOMHBIMH IUIOCKOCTSMH KpHCTaia KaiblnuTta paBHO 0,3 HM.
Onpenenutb, NpU KaKOH JJIMHE BOJIHBI PEHTICHOBCKUX Jydel BTOpOH AM(pPaKIUOHHBIN
MakCUMyM OyneT HaOmoAaTbcsd NpU OTPaKEHUU Jyuyed mnoj yriaoM 60° K THOBEpXHOCTH
KpHUCTaJia.

2.91. Ha rpaHp kpucTayila KAMCHHOH COJIM TaJaeT Y3KU IMy4OK PEHTICHOBCKUX JIYYEH C
o BoiHBI 0,095 HM. Uemy gomkeH OBITH PaBeH YroJl CKOJBXKEHHs JIyded, 4TOOBI
HabOmoancs nudpakuMOHHBIH MaKCHUMyM TpeThero nopsiaka? PaccTosHue Mexay aTOMHBIMHU
IUIOCKOCTSAMU KpHcTasuia paBHo 0,285 HMm.

2.92. Yemy paBHa CTeleHb MOJSPU3ANUU CBETA, MPEICTABIAIONIETO COOOH CMeECh
€CTECTBEHHOI'O CBETa C JMHEHHO NOJSPU30BaHHBIM, €CIM MHTEHCHBHOCTH IOJSPHU30BAHHOTO
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CBETa paBHA HHTEHCUBHOCTH €CTECTBEHHOTO.

2.93. Crernenp mOJISIpU3AIlMU YaCTUYHO TOJSPU30BaHHOTO cBera paBHa (,5. Omnpenenutsb
OTHOILICHHE MAaKCUMaJIbHOW WHTEHCUBHOCTH CBETa, MPOIYCKaeMOW aHAJIM3aTOpOM, K
MUHHUMAJIBHOM.

2.94. EcTecTBEHHBII CBET MPOXOAMUT Yepe3 JBa MOJSAPU3ATOPA, YOI MEXKIY TUIOCKOCTIMHU
IPOIYCKaHHUsI KOTOPbIX paBeH 45°. Bo CKONBKO pa3 yMEHBUIMTCS MHTEHCUBHOCTH CBETA I1OCIIE
NPOXOXKICHUS 3TOH cucTeMbl? CUUTaTh, YTO KaXIbIi MOJSPU3ATOP OTpakaeT U moriomaer 8%
[a/Ial0LIEero Ha HEro CBETa.

2.95.UeMy paBeH Yroi MeXAy IJIOCKOCTSAMHU IPOITYCKAHUS JIBYX IOJIIPH3ATOPOB, €CIU
MHTEHCUBHOCTh E€CTECTBEHHOI'O CBETa, MPOIIEAIIETO uYepe3 HMUX, yMeHbImnachk B 3,3 paza?
CuutaTh, YTO KaXKIbIN NOIAPU3ATOP OTpakaeT U noriomaeT 10% mnanaroiero Ha HEro CBETA.

2.96. EcTecTBEeHHBII CBET MajacT Ha KPUCTAJUT aiMasa 1o yriom bproctepa. Halitu yron
IPEJIOMIICHUS CBETA.

2.97. Ilog xakuM yriioM K TFOpU30HTY JOJDKHO HaxoauThesi CoisiHIE, YyTOOBI €ro JIy4dH,
OTpa’KEHHBIE OT MMOBEPXHOCTH BOJIbI, ObUIM MaKCUMAaJIbHO MOJSPU30BaHbI?

2.98. Ha moBepxHOCTh IPO3payHOro BELIECTBA IaJaeT €CTECTBEHHBIH CBET IOJ YIJIOM
bprocrepa. Koaddumment orpaxenus csera pasern 0,1. Haiftm cremeHs mossipusaniu
HPEIOMIIEHHOTO JIy4a.

2.99. Jlns HEKOTOpOro MPO3pAavyHOrO BEIIECTBa Yroi bprocrepa okasaicsi paBHBIM
IpeJeNbHOMY YIJy MOJIHOTO BHYTPEHHEro oTpaxeHus. OnpeaenuTs MMoKa3aTelb MpeIoMICHUs
BEIIIECTBA.

2.100. KgsapueByro IJIaCTUHKY TOJIIMHOW 3MM, BBIPE3aHHYIO HEPIEHAUKYISIPHO
ONTUYECKOH OCH, TMOMECTHJIM MEXAy IByMs moisipu3aropamMu. ONpenenuTh IMOCTOSHHYIO
BpallleHUs KBapla JAjs KPacHOro CBETa, €CIM €r0 MHTEHCHUBHOCTh IOCIE MPOXOXKICHHs 3TOU
CHCTEMBI MaKCHMallbHa, KOT/Ia YTOJ MEXIY ITUIOCKOCTSMH MPOIYCKaHHS IMOJIIPH3aTOPOB PaBeH
45°.

2.101. PactBop caxapa ¢ KoHieHTpamueii 0,25 r/cM® TommmMHON 18 cM TOBOpaumMBaeT
IUIOCKOCTh MOJISIPU3aLlMd MOHOXpOMaTHUecKoro ceera Ha yroi 30°. JIpyroil pactBop TOIIMHON
16 cM moBopauyMBaeT IUIOCKOCTh MOJSPU3ALMHU 3TOTO XK€ cBeTa Ha yroa 24°. Onpenenuth
KOHIIEHTPALIMIO caxapa BO BTOPOM PacTBOpE.

2.102. Yepuoe teno mumeer temmeparypy 7:=500K. KakoBa Oyner temmneparypa T, Tena,
€CIIU B pe3yJIbTaTe HarpeBaHus MOTOK U3yYEeHUs YBETUUUTCS B 1 = 5 pa3?

2.103. Temmeparypa abcomotHo yepHoro Tena T=2 kK. OnpeaenuTs UIMHY BOJHHI A, Ha
KOTOPYI0 HPUXOAMTCS MAKCUMYM OJHEPIUU W3IY4YEHUS, U CHEKTPAIbHYIO IIOTHOCTh
IHEPreTUYECKON CBETUMOCTH (M3Iy4aTeIbHOCTH) (o) max JUTS ATOM JUTUHBI BOJTHBI.

2.104. Omnpenenuth Temrneparypy 7 W SHEPreTHUECKyr CBETUMOCTH (M3J1y4aTelIbHOCTh) Re
a0COJIIOTHO YEPHOTO TeNa, €CIIM MaKCHMYM JHEPTUHU U3ITYYEHUS NPUXOIMUTCS Ha JJIHMHY BOJHBI
Am = 600 uM.

2.105. 13 cMOTpOBOTO OKOIIEYKa MEeYH M3ITydaeTcst NOTOK ¢, = 4 k/[x/mMuH. OnpenenuTsb
Temrepatypy 7 [IeUH, eCI IUIOMIAb OKOIIeUKa S = 8 cm’,

2.106. Iorox m3my4eHus: abcomoTHo depHoro Tena @, = 10 kBr. MakcumyMm sHeprun
U3IY4YEHUs IPUXOAUTCS Ha JUIMHY BOJHBI Am = 0,8 MKM. OnpenenuTs Miomais S u3Iydaronien
MIOBEPXHOCTH.

2.107. Kak u BO CKOJBKO pa3 U3MEHMTCS MOTOK M3IMy4deHHs aOCOIIOTHO YEPHOTO Tela,
€CITM MaKCHUMYM SHEPTHH H3ITy4eHUS TIEPEMECTUTCS ¢ KPACHOM TPaHUIIBl BUAUMOTO CIIEKTPa (Am1
=780 um) Ha GuoNETOBYIO (Amz= 390 HM)?

2.108. OmpenenuTh MOTJIOMATEIBHYIO CIIOCOOHOCTH a1 CEPOTO Teja, JUIsi KOTOPOTO
TeMIeparypa, U3MepeHHasl paJualMOHHBIM MUPOMETPOM, Tpi,= 1,4 KK, Torma kak ucTuHHas
teMriepatypa 7 tena pasHa 3,2 kK.

2.109. Mydenpnas mneub, norpelisromas MomHocTs P=1 kBT, ummeer otBepcrue
momanso S=100 cv’ Onpenenuts A0 1) MOIIHOCTH, PACCEMBAEMON CTCHKAMU TI€YH, €CIIU
TeMIeparypa ee BHyTpeHHel noBepxHoctu paBHa 1 kK.
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2.110. Cpenusist SHEpreTHYECKas CBETHMOCTb R moBepxHocTy 3emimn pasua 0,54 Jix/(cm?
muH). KakoBa pomkHa ObITh Temmneparypa I MOBEPXHOCTH 3€MJIH, €CIIU YCIOBHO CUUTATh, YTO
OHA M3IIy4aeT KakK cepoe Telo ¢ KoddduireHTom 4epHoThl a,= 0,257

2.111. HaliTu OTHOIIICHHE T'PYIIIOBON CKOPOCTH K (ha30BOM ISl CBETa C JJIMHOW BOJIHBI
0,66 MxM B cpefie ¢ mokasareneM npesomieHus 1,5 u aucnepcueit -4,5¢10"m™.

2.112. Karon BakyymMHOTO (POTOR/IEMEHTa OCBEHIACTCS CBETOM C JUIMHOW BOJIHBI 0,38
MKM. DOTOTOK Npekpaiiaercss Mpu 3aJep’KUBAIOIIEH pa3HOCTH NOTEHLUaNoB, paBHoW 1,4 B.
HaiiTi paboTy BbIX0O/1a 3JIEKTPOHOB U3 KaTo/1a.

2.113. HaiiTi BenMYMHY 33JepXKUBAIONICH PA3HOCTH MOTEHLIUANOB I (POTOIIEKTPOHOB,
HCITyCKaeMbIX MPH OCBEIIEHUHU LI€3UEBOT0 AJIEKTPOJAa YIbTPa(UONIETOBBIMU JIy4aMH C JTTMHON
BOJIHBI 0,30 MKM.

2.114. KpacHoii rpanuie ¢otodddekra coorBercTByeT anuHa BosHbI 0,332 Mxm. Haiitu
JUIMHY CBETOBOHM BOJIHBI, MAJAIOLIE Ha OSJIEKTPOA, eciu (OTOTOK NpeKpamaercs mpu
3a/Iep’KUBAIOIICH Pa3HOCTH MOTEHIMAIO0B, paBHou 0,4 B.

2.115. [IuHKOBBIA OHIIEKTPOJA OCBEIIACTCSI MOHOXPOMATHYECKUM CBeTOM. DoTOTOK
MpEeKpalaeTcs Mpy 3aJep>KUBaIOIIC pa3HocTH noteHuanom 0,6 B. BeryuciauTe 1uHy BOJHBI
CBETa, MPUMEHSIBILIETOCS IPH OCBEIICHUH JIEKTPOIA.

2.116. OmnpenenuTs MaKCHUMAaIbHYIO CKOPOCTh (DOTORIEKTPOHOB, BBUICTAIONINI U3
BOJIB()PAMOBOTO JIEKTPOJIA, OCBEHIIAEMOTr0 YIbTPAPHUOICTOBEIM CBETOM ¢ JIMHON BoiHBI 0,20
MKM.

2.117. I'amma-oton ¢ sueprueii 1,02 MaB B pe3ynbpraTe KOMOTOHOBCKOTO PacCestHUs Ha
CBOOOZAHOM DJIJIEKTPOHE OTKJIOHWICS OT [EepBOHAYaIbHOTO HampaBieHus Ha yroa 90°.
OnpenenuTh KUHETHYECKYIO JHEPTUI0 M HMITYJIbC JJIEKTPOHA OTAa4d. /0 CTOJIKHOBEHHS
AIEKTPOH MOKOMUIICS.

2.118. 'amma-(oTOH ¢ IIMHON BOJHBI 2,43 MM HCIBITAT KOMIITOHOBCKOE PacCesiHHE Ha
CBOOOIAHOM D3JIEKTpOHE cTporo Hazan. OmnpenenuTs KHUHETUYECKYK) SHEPTrUi0 U HMITYJNIbC
AIIEKTpPOHA OTAa4H. /[0 CTOTKHOBEHHUS AIIEKTPOH ITOKOHJICS.

2.119. B pe3ynbpTaTe KOMOTOHOBCKOTO PacCesiHHsI Ha CBOOOTHOM AJIEKTPOHE JJIMHA BOJHBI
ramMMa-(pOTOHa YBEJIWYHIACh B JiBa pa3a. HallT KWHETUYECKYIO SHEPTHIO U UMITYIIBC JIEKTPOHA
OTJ]auu, €CJIM yroj paccesHus GoTtoHa paBeH 60°. JIo CTOIKHOBEHUS 3JEKTPOH MOKOMIICS.

2.120. B pe3ynpraTe KOMITOHOBCKOTO pacCesHHs Ha CBOOOJHOM D3JIEKTPOHE JHEPTHS
raMMa-(pOoTOHa yMEHbIIMJIAch B TpHU pas3a. Yron paccesHus ¢(ortona pasen 60°. Haiitu
KHHETHYECKYIO SHEPTHIO U UMITYJIBC SJIEKTPOHA OT/aud. J{0 CTOJTKHOBEHUS SJIEKTPOH ITOKOUJICS.

2.121. Kpacnas  rpanuna ¢orordpdexra st 1muHKa Ag=310 HM. Omnpenenutsb
MaKCHUMaJIbHYI0 KHHETHYECKYIO, SHEPTHIO T, (POTODIEKTPOHOB B AJIEKTPOH-BOJBTAX, €CIH HA
[IUHK MaJaeT CBET C MINHOM BOIHEI A=200 HM.

2.122. JlaBnenue p cBeTa ¢ JUIMHON BOJHBI A=40 HM, MMagaroniero HOPMaJbHO HA YEPHYIO
noBepxHocTh, paBHO 2 HIla. Onpenenuts uncino N ¢oTtoHoB, magaronux 3a Bpems t= 10 ¢ Ha
mromams S= 1 MM? 9TOif TOBEPXHOCTH.

2.123. Onpenenuts K03((UIUEHT OTPaXKEeHUs P MOBEPXHOCTH, €CIH MPU SHEPreTHYeCKOn
ocsenieHHoctH £,=120 B1/M” naBnenue p cBera Ha Hee oka3anoch paBHbIM 0,5 MkI]a.

2.124. JlaBneHue cBeTa, MNPOU3BOAMMOE  Ha 3€pKalbHYIO MOBepXHOCTh, p=S5mlla.
OnpenenuTh KOHIEHTPAIMIO 7, (OTOHOB BOJM3HM TOBEPXHOCTH, €CIIM JJIMHA BOJHBI CBETA,
[a/IaloIero Ha MOBEPXHOCTh, A = 0,5 MKM.

2.125. Ha paccrosHUM [=5M OT TOYEYHOTO0 MOHOXpOMAaTH4eCcKOro (A=0,5MKM) H30TpOITHOTO
MCTOYHMKA pAcloNioKeHa momagka (S=8Mm°) NepIeHINKYISPHO MANafoMIM IIyYKaM.
Omnpenenuth yucio N GOTOHOB, €KECEKYHIHO MAIAIONINX Ha TUIOMAAKY. MOIIHOCTh N3ITy4YeHHUS
P =100 Br.

2.126. Ha 3epkampHyI0 MOBEPXHOCTHh MO yriioMm o =60° kK HOpMaMm MagaeT My4doK
MOHOXPOMATHHECKOTO CBeTa (A=590 um). II1OTHOCTH NMOTOKA PHEPTUU CBETOBOrO Iy4ka (=1
kB1/M°. OnipenienuTs NaBieHue p, MPOU3BOJMMOE CBETOM Ha 3epKaJIbHYIO TIOBEPXHOCTb.

2.127. Cper magaeT HOPMAJIBHO HA 3€PKAIbHYIO MOBEPXHOCTb, HAXOJAIIYIOCS Ha
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paccrossHuu =10cM OT TOYEYHOro M30TponHOro wusmywarensd. llpu kakoil Momuoctn P
W3JIydaTesis JaBJIeHUE p Ha 3epPKaJIbHYIO TOBEPXHOCTh OyeT paBHbIM 1 mIla?

2.128. Cser c¢ nmnmuHOW BOMHBI A = 600 HM HOpMaabHO TAJaeT HA 3EPKATBHYIO
MOBEPXHOCTh W NPOU3BOAMUT Ha Hee naBneHue p = 4 mklla. Onpenenuts yucio N ¢oToHOB,
najaroimux 3a Bpems t=10 ¢ Ha miomanb S=1mm° or0it MMOBEPXHOCTH.

2.129. Ha 3epkaibHyrO MOBEPXHOCTH IUIOMIANBI0 S = 6 cM’ magaer HOPMAJIBHO TTOTOK
nznyuyenus @,=0,8Bt1. Onpenenuts 1aBiaeHUE p U CUITy JaBieHUs F cBeTa Ha 3Ty NOBEPXHOCTb.

2.130.To4euHbIii MCTOYHUK MOHOXPOMATHYECKOrO0 (A=1HM) H3JIy4eHHUS HAXOIUTCS B
HeHTpe cdepudeckoil 3adepHeHHON KonObl paauycomM R= 10 cm. OnpenenuTs CBETOBOE
JaBJICHUE p, IPOU3BOJUMOE HA BHYTPEHHIOIO OBEPXHOCTH KOJOBI, €CIM MOIIHOCTh UCTOYHHKA
P=1xBr.

2.131. IlepBoHayaJIbHO  TOKOUBIIWKCA  CBOOOJHBIA  DJIGKTPOH B  PE3yJbTaTe
KOMIITOHOBCKOTO paccesHus Ha HeMm ramma-¢ortona c sueprueir 0,51 M»dB mpuobpen
kuHeTH4ecKyro 3Hepruto 0,06 MaB. YUemy paBen yroi paccesaus ¢oToHna?

2.132. CKonbKO JIMHUW CIEKTpPa aTroMa BOJOPOJA IMOMaAaeT B BUIUMYIO 00acTh (A=
0,40 + 0,76 Mkm)? BerauciuTh 3HaYCHHUE JITMHBI 3TUX JTMHAN. KakiM 11BeTaM OHU COOTBETCTBYIOT?

2.133. CrekTpaibHble JIMHUU KaKUX JUTHH BOJIH BO3HUKHYT, €CJIM aTOM BOJOPO/A MIEPEBECTH
B cocTosinue 357

2.134. Yemy paBeH OOpPOBCKHI paaryc OJJHOKPATHO HOHM3UPOBAHHOTO aToMa Telus’

2.135. HaiiTu moTeHIMal HOHU3AINH IBYKPAaTHO HOHHU3UPOBAHHOTO aTOMa JINTHUS?

2.136. Bplumcimute mocTrosiHHYI0 Pupbepra m OOpOBCKMI pamyc i Me30aroMa — aroMa,
COCTOSIIETO U3 MPOTOHA ([P0 aToMa BOAOPO/Ia) U MIOOHA (YaCTHIIbI, UMEIOILIEH TaKoM ke 3aps, Kak
y 2JIEKTPOHA, U Maccy, paBHyto 207 mMaccaM JIEKTPOHA).

2.137. HaiiTu KOpOTKOBOJIHOBYIO I'PAHUIY TOPMO3HOTO PEHTT€HOBCKOI'O CIIEKTpa, €CIU Ha
PEHTIE€HOBCKYIO TpYOKY noaaHo HampsixeHue 60 kB.

2.138. BpruucnuTe HauboIblIee M HAUMEHbIIEE 3HAYCHHS JIUHBI BONHBI K-cepuu
XapaKTEePHCTHYECKOTO PEHTTEHOBCKOTO M3ITy4EHHsI OT TUIATHHOBOTO AaHTUKATO/IA.

2.139. Kakyro HauMEHBIIYI0 Pa3HOCTh MOTEHIMAJIOB HYKHO MPUJIOKHUTH K PEHTTEHOBCKOM
TpyOKke ¢ BoJb(pamMOBBIM aHTHUKATOIOM, YTOOBI B CHEKTPE XapaKTePUCTHUECKOTO
PEHTT€HOBCKOTO U3yyeHus ObuiH Bee munuu K-cepun?

2.140. Inuua BosHbI K, - TMHUM XapaKTEPUCTUUIECKOTO PEHTTEHOBCKOTO M3JIYYCHHS paBHA
0,194 am. U3 kakoro marepuana ciejlaH aHTUKATON?

2.141. Tlpu mepexoe dIEKTPOHA U aToMe Meau ¢ M-cios Ha L-cioif ucnyckarores Jrydn ¢
JUIMHOW BOJIHBI 1,2 HM. BBIUMCANTD MOCTOSTHHYIO SKpaHUPOBaHUS B popMyiie Mo3iu.

2.142. OueHuTs ¢ TTIOMOIIBIO0 COOTHOIICHHS HEOTPEICIICHHOCTEH MUHUMAITLHYIO YHEPTHIO
AIIEKTPOHA, HAXO/IAIIErocsi B 0ECKOHEYHO ITyOOKOH OJHOMEPHOM MOTEHIHATbHON siMe MIMPUHON
0,1 M.

2.143. CobCcTBeHHAs YacTOTa TApMOHMYECKOro ociuuiropa paaa 410" ¢, Ouennts ¢
MIOMOIIBIO COOTHOIICHHUST HEOTIPEIETICHHOCTEH MUHUMAITbHYIO SHEPTHIO OCIIUILIATOPA.

2.144. Cpennee paccTosiHUE DJIEKTPOHA OT SApa B HEBO3OYKJEHHOM aToMe BOAOPOAA
paBHO 52,9 M. BeIUUCINTP MUHUMAJIbHYIO HEOTIPEIETICHHOCTh CKOPOCTH 3JIEKTPOHA.

2.145. Vcrionb3ysl COOTHOIIEHUE HEOIPe/IeIEHHOCTeH, M0Ka3aTh, YTO B SApPE HE MOTYT
HaXOJUTHCS 2JIEKTPOHBL. JIMHEWHBIE pa3Mepsl s/ipa NPUHATH PABHBIMU 10M .

2146. UYemy paBHa MHUHMMalbHas HEONPEAEICHHOCTh KOOPAMHATBHI IMOKOSAIIETOCS
AIIEKTPOHA.

2.147. Kunernueckasi SHeprusi IpOTOHA paBHA €ro PHEPrHU MOKos. YeMy paBHA MPH STOM
MUHHMaJIbHAS HEOMPEIEIIEHHOCTh KOOPIMHATHI IPOTOHA?

2.148. Yemy paBHa MHUHHUMAaJIbHAs HEONPEIEIIEHHOCTh KOOPJAUHATHI ()OTOHA BUAMMOIO
U3ITYYCHHS C JUTHHOUW BOJHEI 0,55 MKM?

2.149. TlokazaTb, 4TO Ul YaCTHUIIbI, HEONPEIEIEHHOCTh KOOPAWHATEI KOTOPOM paBHA ee
NeOpOIIeBCKOM [UTMHE BOJTHBI, HEOIIPEACTICHHOCTh CKOPOCTH PaBHA TI0 TIOPS/IKY BEIMYHHBI CAMOM
CKOPOCTH.
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2.150. EctecTBeHHas mupuHa CHEKTpaabHON TuHUK A.=0,55 MKM H3JIy4eHHUs aToma Ipu
nepexoze ero B ocHoBHoe coctosiuue paBHa 0,01 nm. Onpenenuth cpeaHee BpeMs KU3HH aToMa
B BO30YXXJIEHHOM COCTOSIHUHU.

2.151. OnpenenuTh KOJWYECTBO TEIUIOTHI Q, BBIACISAIOIICHCA TpU pacmage paaoHa
aktuBHOCTBIO A = 3,7* 10™° Bk 3a Bpems t = 20 muH. Kunernueckast sneprus 7' BbuieTarouiei

W3 paJioHa o-4acTUIbl paBHa 5,5 M»aB.

2.152. Macca m = 1 r. ypana °5; U B paBHOBECHH C TIPOJYKTaMH €r0 Pacraja BhlAejseT

morHocts P= 1,07*107 Br. Haittu MOJISIpHYIO TEII0Ty Q, BBIICIAEMYIO YPAHOM 3a CpeiHEee
BpeMs )KM3HHU T aTOMOB ypaHa.

2.153. Omnpenenuth SHEPTUI0, HEOOXOAUMYIO IS pa3jeiiCHUs sapa Ne na IBE O-
4acCTULBI U AP0 2c. OHeprum CBSI3M Ha OJMH HYKJIOH B sApax ®Ne, *He u **C pPaBHBI
cootBercTBeHHO 8,03; 7,07 1 7,68 M»B.

2.154. B omHoM akTe meneHus sapa ypama “>°U ocoboxaercs smeprus 200 MaB.
Omnpenenutsb: 1) sHEpruo, BHIACISIONIYIOCS MPHU pacmnaje BCexX siep 3TOro M30Toma ypaHa
Maccoit m = 1 kr; 2) Maccy KaMEHHOTO YyTIJisi C YAETbHOW TeIuioTou cropanus ( — 29,3
M/IX/KT, 5KBUBQJIEHTHYIO B TEIIJIOBOM OTHOILIEHUM | KT ypaHa 2.

2.155. MomHoCTh P nBUTATENs aTOMHOTO cyaHa coctaBiseT 15 MsT, ero KI1J] pasen
30%. OnpeaenuTs MECSYHBIA pAcXo SAEPHOTO rOPIOYEro Mpu paboTe 3TOro JBUTATES.

2.156. Cuurasi, 4TO B OJHOM aKTE JCJCHUS sapa ypaHa 25U ocBoboxmaercs
sueprusa 200 MsB, onpeneauTs Maccy m 3TOro U30TOMAa, MOABEPIIIErocs ASICHUIO PU B3pPhIBE
aTOMHOW OOMOBI C TPOTHUIIOBBEIM 3KBUBAJIICHTOM 30-10° Kkr, eciM TEIUIOBOIl DKBHBAJICHT
TpoTmia g paBeH 4,19 MJIx/kr.

2.157. Ilpu nenmeHuu sapa ypaHa U mox meficTBHEM 3aMeIICHHOTO HEUTpOHA
00pa3oBaluch OCKOJKKH ¢ MaccoBeMH umciamu Mi = 90 u M, = 143. OnpenenuTs 4ucio
HEHTPOHOB, BBUJICTEBIINX U3 S/Ipa B TAHHOM akTe JeneHus. OnpeaenuTs SHEPTUI0 U CKOPOCTh
Ka)XJ0T0 U3 OCKOJIKOB, €CIIM OHU PA3JIETalOTCs B MPOTUBOMOJIOKHBIE CTOPOHBI U UX CyMMapHas
KuHeTudeckas sueprust 1 paBHa 160 MaB.

2.158. Slnepmas peaxmus N (a, p)!’ O Bei3Bama o-uacThueii, oGmaaBIci
KnuHeTH4Yecko sHepruen 7, = 4,2 M»aB. Onpenenuts TersioBoi >PQeKT 3Toil peakiuu, eciu
MPOTOH, BBUIETEBIIMHA TOA yriaoM 6 — 60° K HalpaBlIEHUIO JBIDKEHUS O-YACTHIIBI, MOIYYUIT
KMHeTH4YecKyto sHepruto T = 2 M»aB.

2.159. Omnpenenutsb TemnoBbie 3P PEKTHI cneng/}omnx peaKLHii:

"Li (p,n)’Be ur ° O (d,a)™* N.

2.160. OmnpenenuTb CKOPOCTH TNPOIYKTOB PpEAKIUH B (m,a)'Li, IIPOTEKAIOUIEH B

pe3yibTaTe B3aMMO/ICHCTBHUS TETIOBBIX HEUTPOHOB € MOKOSIIIMMICS SApaMu 00pa.

BOl'[pOCI)I K 3a9€Ty
0 gUCHUILIIMHE PU3nKa

KunemaTuka npssMOIMHENHOTO ABUKEHUS MaTEPUAIIBHOW TOUKH.
KunemaTtnka KpuBOJMHEMHOTO JBHKEHUS MATEPUAIBHOM TOUKHU.
3akoHbI HbIOTOHA. Macca u cuna.
Nmnyinbce Tena. 3aKOH COXpaHEHUSI UMITYJIbCA.
Cuiel ynpyrocTu.
Cwitbl TpeHusL.
Cuubl Tarorenus. Bec tena. HeBecoMocTs.
Pa6oTa. MomtHoCTh. DHEPTHSL.
BpamarensHoe 1BM>KEHHE TBEPIOTO Tea.
. "apMonnyeckoe Konebanmne u ero XapakTepUCTUKH.
. F'apmonnueckuit ocrmsaTop. [lepuoas! konebanuit MaTeMaTH4eCKOTro, (PU3UIECKOTO U
MPY>KUHHOTO MasiTHUKOB.

CoNoOAEWNE

R
= O
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.

BOoo~NoOR~WNE

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

0.
. l'apmonnueckuii ocrmustop. Ileproas! konebanuii MaTeMaTH4ecKoro, (pU3NYECKOro 1

3aryxaromue KojnebaHus, UX ypaBHEHHS U TpaQUKH.
BeiHyx1eHHbIE KOe0aHMsl, UX ypaBHEHHUE.

SIBieHue pe3oHaHca, pe30HAHCHAs KpUBasl.

CrnoxeHue IByX rapMOHUYECKUX KOJIeOaHHH.

I'padux OneHuii ¥ MPUMEHEHUE STOTO SBJICHUS.

VYpaBHeHune BoaHbL. BoaHOBOE uncio.

berymue u crosurie BOIHBI.

BosiHOBBIE ITpoLIECChI B JKUBBIX OpraHU3Max.

TBepple Tena, KUAKUE KPUCTAIIIBI U ITOJIUMEPBI.
Mexanndeckue cBOMCTBa TBEpAbIX Tell. 3akoH [ yka.
[Tpupona 3Byka, ero MHTEHCUBHOCTb M aKyCTUYECKOE JaBJICHNUE.
WNHdpa3Byk U yIbTpa3ByK.

3aKOHBI THPOAVMHAMHUKH.

3aKOHBI TEMOJIMHAMUKH.

ITepBoe u BTOpOE Havajga TEPMOJANHAMUKH.

OHTpPONHUS U €€ CTATUCTHYECKUI CMBICI.

OHepreruyeckuil 0anaHc B )KUBOM opranusme. 3akoH ['ecca.

Bomnpocsl Kk 3K3amMeny
o Jucuuimmae Puzuka

Kunemartuka npsiMONTMHENHOTO IBUKEHUSI MATEPUATIbLHOW TOUYKH.
KunemaTtnka KpuBOJMHEMHOTO JBUKEHUSI MAaTEPUAIBHOM TOUKHU.
3aKoHEI HBIOTOHA. Macca u cuia.

NMnynbce Tena. 3aKk0H COXpaHEHUs! UMITYJIbCA.

Cunel ynpyrocTu.

Cunel TpeHusL.

Cuiel Tarorenus. Bec Tena. HeBecomocTs.

Pa6oTa. MomHocTs. DHeprus.

BpamarensHoe JBUKEHUE TBEPIOTO TENA.

["apmoHnueckoe koebaHue U ero XapakTePUCTUKU.

MPY>KUHHOTO MASITHUKOB.
3aryxaromye KonedaHus, UX ypaBHEHHUS U TpapUKy.
BreinyxaeHHble KoeOaHus, UX YpaBHEHHE.

SIBneHue pe3oHaHca, pe30HAHCHAs KpUBasl.

CrnosxeHue IByX rapMOHHUYECKHX KOoJeOaHuH.

I'paduk OueHuit U MPUMEHEHHE ITOTO SBJICHUS.

VYpaBHeHue BosHbI. BosHOBOE unco.

berymme u crosiaue BOJIHBL.

BonHoBbIe nponecchl B )KUBBIX OpraHu3Max.

TBepabie Tena, )KUIKUE KPUCTAILTBI U TIOJTUMEPHI.
MexaHnueckne CBOWCTBa TBEP/IbIX Tel. 3akoH ['yka.

[Ipupona 3Byka, €ro HHTEHCUBHOCTh ¥ aKyCTHYECKOE JIaBJICHUE.
Wudpa3Byk U yiabTpa3ByK.

3aKOHBI TUAPOTNHAMUKH.

3aKOHBI TEMOIMHAMUKH.

ITepBoe 1 BTOpOE Havasia TEPMOJIUHAMUKH.

DHTPONUS U €€ CTATUCTUUYECKUN CMBICIL.

52



28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45.
46.
47.

48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

DHepreTuyeckuii 6anaHc B )KMBOM opraHusme. 3akoH [ecca.

3aKOH COXpaHEHHs JIEKTPUUECKOro 3apsiaa. 3akoH Kyrona.

HanpspkeHHOCTb M TOTEHLIHAN 3JIEKTPUUECKOTO MOJIS.

DIEKTPOEMKOCTh, KOHJIEHCATOP, AEKTPUYECKOE 110JIE BHYTPU KOHIECHCATOPA.
[TocTosIHHOE ANEKTPUUYECKOE T10JI€ OpraHU3Ma.

Pu3nyecKue OCHOBBI MIEKTPOTEPAIUH.

DNEKTPUUECKUN TOK, YCIIOBHUS €r0 CYLIECTBOBAHUS, XapaKTEPUCTHKA TOKA.
OcCHOBHBIE 3aKOHBI IIOCTOSIHHOT'O TOKA.

JleiicTBHE 31EKTPUUECKOT0O TOKA HA )KUBYIO TKaHb, )KMBOW OpraHU3M.
OcHOBHBIE XapaKTEPUCTUKU MATHUTHOTO MOJIS.

JIBuKEeHME AIEKTPOHA B MATHUTHOM U 3JIEKTPUYECKOM IOJIAX.

JleiicTBHE MOCTOSHHOTO MArHUTHOTO I10JI1 HA OPTaHU3M.

Marnutorepanus. 3ou1 Kopobosa.

OCHOBHOH 33aKOH 3JIEKTPOMarHUTHOW MHIYKIHUU.

B3aumnas unaykuus. CaMOMHIYKIUS.

JleiicTBrE IEPEMEHHOIO MarHATHOTO 1OJIsl HA OPTaHU3M.

IlepeMeHHBIN 2IEKTPUYECKUN TOK. MIHIYKTHMBHOCTH M €MKOCTh B LEIAX IEPEMEHHOIO
TOKa.

[TostHOE conpOTHBIIEHNE B LIENH IEPEMEHHOIO TOKa. 3akoH Oma.

Pe3oHaHc TOKOB M HanpsHKEHUN. DIIeKTpUUYECKUM QUiIbTp.

duznueckue OCHOBBHI AUaMETpHUH, A0pCaHBaJIM3alluu, ANaTCPMOTOMUM,
JTMaTEePMOKOATYIISALIUH.
CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

ITonsTHe o reopun Maxkcsesia.

DnexkTpoMarHuTHbIE BOJHBIL. [1Ikana 3eKTpOMarHUTHBIX BOJIH.
JelicTBHE 371€KTPOMArHUTHOIO MOJIS Ha )KUBYIO TKaHb.
JlelicTBHE EPEMEHHOTO JIEKTPUUECKOTO MOJIA.

JelicTBUE 31€KTPOMArHUTHOIO MOJIS.

HwuskoyacTOTHBIE 2IIEKTPUYECKHUE T10JI1 OpraHu3Ma.
O6ume uznyeckre MPUHIUIBI METOJIOB 3JIEKTporpaduu.
@u3nyecKkue OCHOBBI AIEKTPOKapaAnorpapuu.
dusnueckue OCHOBBI AIEKTpodHIIedaTorpaduu.
OcCHOBHBIE 3aKOHBI T€OMETPUUECKOMN ONTHUKH.
Wutepdepeniys ceeta.

Hudpaxnus cserta.

[ucnepcus csera.

ITonsipusanus ceera.

TennoBoe n3nyuyenue. 3akoH Kupxroda.

3akonsl Ctedana-bonsiiMana u Buna.

3agauu K 3K3aMeHy
no aucuuiuinHe dusnka

3amaya 1. C Gamrau BeicoToi h=30 M B TOpU30HTAaIBLHOM HaIpaBICHUN OPOILIEHO TENO C
HavaiabHOM ckopocThio vO = 10 m/c. OnpenenuTte: 1) ypaBHEHUE TPAeKTOPUH Tena y(X);
CKOpOCTbH V TeJla B MOMEHT aJIeHUs Ha 3eMIT10; 3) yroil , KOTOpBIi 00pa3yeT 3Ta CKOPOCThb C
TOPU30HTOM B TOUKE €r0 MaJCHHUS.

3aganya 2. Hlapux maccoit 200 r, IpUBSA3aHHBII HUTBIO K ITOABECY, OMUCHIBAET B
TOPU30HTAIBHOM MJIOCKOCTU OKPY>KHOCTh, UM€S ITOCTOSIHHYIO CKOPOCTh. ONpeeauTh CKOPOCTh
IIApUKa U TIEPUOJ €r0 BpallleH!Us 10 OKPYKHOCTH, €CJIN AJIMHA HUTH | M, a ee yroi ¢
BEPTUKAJIBIO cocTaBisieT 60°.

3angauya 3. BeruuciuTh yckopeHue cBOOOIHOTO MaACHUs Tela, HaXOISMIErocs Ha pacCTOSTHUM

53



100 kM OT IOBEPXHOCTH 3EMIIH.

3anaua 4 Ha xakoii BeIcOTE (B KM) HaJl MIOBEPXHOCTHIO 3eMJIM YCKOPEHUE CBOOOTHOTO TafCHUS
B 16 pa3 meHblie, yeM Ha 3eMHOM noBepxHocTU? Pagnyc 3emiu 6400 kM.

3agauya 5. /I[Ba o{uHAKOBBIX MO pa3Mepy Il1apa BUCIT Ha TOHKUX HUTAX, Kacasch OpyT apyra.
[lepBblii Iap OTBOJAT B CTOPOHY M OTHYyCKarOT. [locne ynpyroro yaapa mapsl OJHUMAKOTCS Ha
OJIMHAKOBYIO BeICOTY. Haiinure maccy (B r) nepBoro miapa, eciiu macca BToporo 0,6 kr.

3agaua 6 Teno Maccoii 5 K IBUKETCSI pABHOMEPHO 110 BOTHYTOMY MOCTY CO CKOpocThio 10 M/c.
B HmxHe# Touke cuiia 1aBleHUs Tejla Ha MOCT B/IBO€ IPEBOCXOIUT CUITY TSKECTH. BhIuncanTh
paanyc KpUBU3HBI MOCTA

3anaua 7 JIuHeliHass CKOpPOCTh TOUEK 000/1a Bpamiaromerocs kojieca pasaa 50 cM/c, a nuHeHas
CKOPOCTh €T0 TOYEK, HaXOIAIINXCs Ha 3 ¢M ONMke K ocu BpaieHus, pasHa 40 cm/c.

Onpenenure paauyc (B cM) Koseca.

3ananme 8. Onpenenure KOJIUYECTBO TEIIOThI, COOOIIEHHOE Ta3y, €CIU B MPOIECCE U30XOPHOTO
HarpeBaHus kuciopoaa oorseMom V = 20 11 ero aaBieHue uaMeHmwiock Ha Ap = 100 kI1a.
3aganue 9 Haiitu n3menenue AS 3HTponuu npu n300apHOM paclIMpeHUH a30Ta Maccod M=4 r
ot 00beMa V1=5 1 1o oorema V2=9 1.

3agaua 10. Bo ckoibko pa3 He0OX0IUMO yBEIUYUTH 00beM (y = 5 M0OJIb) MI€aIbHOIO ra3a npu
M30TEPMUYECKOM PACIIUPEHHUH, €CIIH €ro SHTponus yBenuuuiach Ha AS = 57,6 Jx/K?

3agaya 11. Kamwuisp, BHyTpeHHuMH paguyc koTtoporo 0,5 MM, ONylIEH B IKHIKOCTb.
Onpenenure Maccy *HAKOCTH, MOIHSBILIEHCS B KaWILISPE, €CIM €€ TOBEPXHOCTHOE HATSHKEHUE
pasuo 60 MH/Mm.

3agaua 12. Bo3nymnsiii my3sipek auamerpom d = 0,02 mm Haxoautcs Ha riayOune h = 25 cm
10Jl MOBEPXHOCThbIO BOAbL. Ompenenure JaBlI€HHUE BO3JyXa B 3TOM Iy3bIpbKe. ATMOC(EpHOE
JaBJeHUE MPUMHTE HOpMaibHBIM. [loBepxHOCTHOE HaTshHkeHue Boabl ¢ = 73 MH/M, a ee
IUIOTHOCTH p = 1 r/em’.

3apaua 13. B cocyne Bmectumocthio | 51 Haxoautcs kucimopon maccot 1 r. Ompenenute
KOHLEHTPALUIO MOJIEKYJI KHCIIOPO/ia B COCY/E.

3agauya 14. JIBa 0JIMHAKOBBIX MO pa3Mepy METAUIMYECKUX IIapuKa HecyT 3apsabl 7 MKKi u —3
MK [lapuku npuBenu B CONPUKOCHOBEHHUE U Pa3BENIM HA HEKOTOPOE PACCTOSHUE, ITOCIIE YETOo
CUJIa UX B3auMoJIeHcTBUS oka3anach paBHoii 40 H. Onpenenure 310 paccTosiHue (B CM).
3ananmue 15. Halimute yckopenue, ¢ KOTOpbIM nagaeT mapuk maccor 0,01 kr ¢ 3apsogom 1MxKi
B OJIHOPOJHOM DJIEKTPHYECKOM TOJIe C HAaNpsKeHHOCThI0 20kB/M. BekTop HanmpsikeHHOCTH
HaIpaBJIieH BEPTUKAIBLHO BBEPX. TpeHne HE yUNUTHIBATS.

3agaua 16 DieKTpOH ABUKETCSA B OJHOPOJIHOM MarHUTHOM noJie ¢ uaayknuei 0,02Tn nmo
OKPYKHOCTH, UMESI UMITYJIbC 6,410 *krem/c. Haiizute pamuyc (B CM) 3TOM OKPYXHOCTH. 3apsij
JJIEKTPOHA 1,6010*° K.

3agaua 17. Ontuueckas pa3HOCTb X0Ja A JIByX HHTEp(EpUPYIOLUINX BOIH
MoOHOXpoMaTHueckoro cBeta paBHa O,3X. Onpenenuts pazHocTh a3 Aa.

3anaua 18. Ilmockas cetoBas BomHa (*=0,5 MKM) malaeT HOpMaIbHO Ha Auadparmy ¢
KpYTJbIM oTBepcTHEM nuameTpoM d=I cMm. Ha kakom pac- paccTostHuE b OT OTBEPCTHS TOJDKHA
HAXOJIUTHCS TOUKA HAOIIOJCHUS, YTO- YTOOBI OTBEPCTHE OTKPHIBAIIO: 1) oaHY 30HY Dpenens?
2)nBe 30HbI Dpenens?

3agaua 19. J/[nmnHa BoyHBI A, POTOHA paBHA KOMIITOHOBCKOM JUTMHE AC AJeKTpoHa. ONpenennTh
sHepruto E u ummnynsc p hoToHa.

3agaua 20. BeraucnuTh paanyc nepBoil opOUTH aToMa Bo1opoia (OOPOBCKHIA paguyc) U
CKOpOCTBH JIEKTPOHA Ha 3TOW opouTe.

3agaua 21. Beruucnouts suepruio E ¢oToHa, HcnyckaeMoro npu nepexojie JIeKTpoHa B aTOMe
BOJIOPOJIa C TPETHETO SHEPIrETUUECKOIO YPOBHS Ha MEPBBIN.

3aganue 22. B sapo aroma a3ora N nonazaaeT anb(a-yactuiia u ocraercs B HeM. [Ipu aTom
o0pa3zyercs apo HEKOTOPOTO JIEMEHTa M UCITyCKaeTcsi MpOoToH. KakoB MOpsIKOBBI HOMED
ATOrO AJIEMEHTa B IEPUOINYECKOM cucTeMe 3nieMeHTOB MeHeneeBa?

3agauya 23. batoH kon6ackl 3arps3HEH paJloaKTUBHBIM U30TOMOM C TIEPUOIOM Tollypacnaaa 24
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qaca. 3a kakoe BpeMs pacnagaercs 0,25 HayanbHOIO KOJIMYECTBA U30TONA?

3apnanue 24. OmnpenenuTh NEPHOJ TOJypacmlaaa pagdOaKTHBHOTO H30Toma, eciu  5/8

Ha4YaJIbHOTO
KOJIMUECTBA sIIep 3TOr0 U30TOIa pacnanach 3a Bpems t = 849 c.

CEBEPO-KABKA3CKAA TOCYIJAPCTBEHHAS I'YMAHUTAPHO-
TEXHOJIOTMYECKAA AKAJAEMUA

Kaq)eupa O6H_ICI/IH}KCH€DHBIG U €CTCCTBEHHOHAYYHBIC NUCTTUITIIMNHBI

2015 - 2016 yu. rox

3K3AMEHAIIMOHHBIN BUJIET Ne 5

ITo qucunmiiHe Pusnka
Jns obyuaromuxcsi 1 kypca HanpasneHus noaroroBku  08.03.01 CTpouTenabcTBoO
Bonpocer:

1. 3natb npuHuun depma B reOMETPUUECKON ONTUKE M €0 MaTEMaTHYECKYIO
(OpMyIMPOBKY U IPUIIOKEHUS.

Brnaners: crioco6om BbruMciaeHUs paboThl IPU aAnabaTHYECKOM MpolLecce.

3. YMeTh onpeaenuTs NpUpameHne JTUHBI BOJTHBI s JIEKTPOMAarHUTHOW BOJIHBI C

no

gacToTol v = 5 MI'11, KoTOpas MepexouT U3 HEeMarHUTHOM CPEJIbI C TUAJICKTPUUCCKOMN

MIPOHUIIAEMOCTBIO € = 2 B BAKYYyM.

3aBenyromuii kageapoit JI. L. ToxymoBa
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TecroBble BONPOCHI U 3a]aHUA
1o AucuMIInHe «Pu3nKa»

Pa3zgen 1. Mexanuka
(MK-2)
1. KuHemarwuka ucciemyer:
a) JABHXXCHUC TCJI U CUJIBI, HpI/IBOI[SIH_[I/Ie K 3TUM IBUXCHHUAM
b) nBmxenue Ten 63 MCCIEIOBAHUS CHII, IPUBOISIINX K STHM JABHKECHUSIM
C) TPaeKTOPUHU BO3MOXKHBIX JBHYKCHHUN MaTePHAIbHBIX TEIl
d) 3aBHCHMOCTB ONUCAHMS ABMKECHHS OT BHIOOpA CHCTEMBI OTCUETA

2. at?}/2+vot+xo=X(t) - atTo:

a) Ddopmyia nepeMenieHus Mpyu PaBHOYCKOPEHHOM JBIKCHUU C HAYaJIbHOH CKOPOCTHIO
b) dopmyna nmyTu npu paBHOYCKOPSHHOM JIBUKECHUH C HAYaIbHOW CKOPOCTHIO

c) dopmyia nepeMemieHus Mpyu PaBHOMEPHOM JIBUIKCHUN

d) dopmysa myTH Mpu paBHOMEPHOM JIBH)KCHHH

(IK-2)
3. HaiiTu cpeHI00 CKOPOCTb, €CIIH MIEPBYIO MOJIOBUHY MYTH TEJIO ABUTAIOCH CO CKOPOCTHIO

50 km/4ac, a BTOpYIO HOJOBUHY ITyTH co ckopocThio 100 km/gac.

a) 75 km/gac

b) 70 xkm/uac

c) 80 km/gac

d) 66,7 km/4gac

4. TlyTb u BeIMYMHA IEPEMELICHUS PAaBHBI IPYT APYTY, €CIU
a) IlepemerieHre HAaYMHACTCS U3 HaYaIa KOOPIMHAT
b) Ecnu nBukeHue MPOUCXOAUT MO MPSIMON M CKOPOCTh HE MCHSIET 3HAaKa
€) Ecnu aBmwxeHne 0HOMEPHOE M PABHOYCKOPEHHOE
d) Ecnu aBrwkeHHe paBHOMEPHOE

5. Kakoil myTh npoiier Teno 3a NocieIHI0 CEKYHAY NaJeHus ¢ BbICOTHI 490 m?
a) 8lwm

b) 181 m

c) 193m

d 93wm

(TIK-2)
6. OCHOBHBIM 3aKOHOM JWHAMUKH SIBIISICTCSL:
a) 3akoH BceMHpHOTO TATOTEHHSI

b) 3akon coxpaHeHUs FSHEPrUU

¢) Bropoii 3akon HeroToHa

d) 3akoH coxpaHEHHs HMITYJIbCa

(TK-2)
7. U3 deTpIpex cuil B3aMMOJICHCTBHS:
1. I'paBuTaninOHHOrO;
2. DNEeKTPOCTaTUYECKOTrO;
3. Cnaboro;
4. Cunsl ynpyroctu
(byHIaMEHTAIbHBIMU SIBIISTFOTCSI:
a) Bce cusr
b) Bce cuibl, kpome €1aboro B3auMoIHCTBUS
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€) Bce cuitbl, KpoMe 3JIEKTPOCTATHYECKOTO B3aMMOICHCTBHS
d) Bce cuitbl, KpoMe CHJIBI YIIPYTOCTH

(IIK-2)

8. CocrosiHHuEe MaTepHaIbHON TOUKH B MEXaHUKE ONpEAeIseTCs:

a) 3HaveHHEM KOOpAMHAT B HAYaJbHBII MOMEHT BPEMECHHU

b) 3naueHreM KOOpPAMHAT M CKOPOCTEH B HAYAIbHBI MOMEHT BPEMEHH
C) 3HaveHHEM CKOPOCTEil B HauaJIbHBIIi MOMEHT BPEMEHU

d) 3HaueHMEM CKOpPOCTEHl M YCKOPEHUI B HAYaIbHBI MOMCHT BPEMEHU

9. PaboTta nmepeMEeHHOMN CHIIBI BBIYHCIISETCS TI0 (hopMyIie:
a)

2

-

A= | F(F)dr

-

1
A=WE)-WE) W)

- HOTEHOHAIBHAA SHEPTTA

b)
A= F(HAF
A=T-T

, Ime T - KHHeTH4YeCcKas SHEPTHA

10. HaiiTn HempaBWIIbHOE YTBEP)KACHUE B OJHOM M3 OTBETOB.

a) Cuua Ha3pIBaeTCs MOTEHIUAIBHON (KOHCEPBATHBHOM), €CIIU e padoTa:

b) He 3aBucut oT myTH, HAa KOTOPOM OHA COBEPILIACTCS

c) Eciu mpoekuuu CHiIbl MOYKHO BBIPA3UTh KaK MPOU3BOJIHBIC OT HEKOTOPOH (DYHKIHU T10
OJIHOMMEHHBIM KOOpJMHATAM

d) Ecmu paboTa, coBepiiiaemasi mpu 00X0/1e 3aMKHYTOTO TIYTH, PaBHA HYITIO

11. [Ins mr000¥ 3aMKHYTOM CHCTEMBI C S CTETICHSIMH CBOOO bl UMEETCS BCero N aJIUTHBHBIX
WHTETPaJIOB (COXPAHSIOMINXCS BETUYHH), T/ N paBHO:

a) 3

b) 7

c) 2s-1

d) 2

(TIK-2)
12. TTpu aOCOMIOTHO YIIPYTOM LEHTPATBHOM yIape COXPaHSIOTCS:
a) ToybKO UMIYIIEC CUCTEMBI

b) Tompko MexaHHYECKasi SHEPTHS

€) Tonbko KMHETHYECKast SHEPTHs

d) Kunermdeckasi SHEPTUs U UMITYJIbC

(TK-2)
13. Bropoii 3akon Keriepa (3akoH IUTOIIA/CH ) COOTBETCTBYET 3aKOHY COXPAHCHHUS
a) DHepruu
b) momenTa ummynbsca
C) wumIyabca
d) maccer
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14. Kakyie KOMIIOHEHTBI UMITYJIbCa COXPAHSIOTCS IIPH ACHCTBUU CUJIbI, HAIIPABJIEHHOM 110 OCH
0z?

a) Pz

b) pxupy

C) Pxup;

d) pzupy

(OIIK-3)
15. Kakue KOMIIOHEHTBI MOMEHTA UMITYJIbCA COXPAHSIOTCS MIPH JICHCTBUU CHIIBI,
HarpaBieHHO# o ocu Oz?
a) L,
b) LxuLy
c) LyulL;
d L, uLy

(OIIK-3)
16. Haiigute BepHyt0 popmMyny apXUMeIOBON CHIIBL:
a) Fa=p.Vig
b) Fa = pmVTg
C) Fa=puVug
d) Fa = pTVmg

(OIIK-3)
17. pv?/2+p+pgh=const —3to
a) Dopmya Ilyaseitns
b) ®opmyna Peitronbaca
c) Dopmyra Ctokca
d) VYpaBuenue bepuymim

(OTIK-3)
18. 3akon COXPAaHCHUS MACChI IJIs Hec)KHMaeMou KHUAKOCTHU 3aIlMChIBACTCA B BU/C:
a) pSv=const
b) Sv=const
C) pv=const

(OTIK-3)
19. JlaBnerue B 1 MM pT cT. BeipaskenHoe B CU, paBHO
a) 101,3 kIla
b) 101,3 Ila
c) 133,28 Ila
d) 133,28 kIla

(OIIK-3)
20. Tpy0a, 1Mo KOTOPOii TeUET KHUIKOCTh, TOCTEIICHHO CYXaeTcs. Bo CKOJIBKO pa3 H3MEHUTCS
CKOPOCTB KHJKOCTH, €CIIH PAINyC TPyObl yMEHbIIHIICS B 3 pa3a?
a) YmeHbiuTcs B 3 pasa
b) VBemuuwurcs B 3 pasa
C) VYwmenbimuTcs B 9 pa3
d) VYsemuuurcs B 9 pas.

(OTIK-3)
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21. 3amaHo ypaBHEHHE TapMOHHUYECKUX Kosebanuit: x=Acos(2nt/T + o). Kakoe u3
HIDKETTPUBEICHHBIX BBIPAKECHHH TpeicTaBisaeT a3y d3TUX KoneOaHmii?
a) 2nt/T
b) 2n/T
c) (2ut/T + ap)
d) cos2nt/T + a0)

(OIIK-3)
22. TapMoHUYecKOe KoieOaHNe NMEeT TapaMeTphl: aMIUTHTY/Ia KoieOaHuit 5 cm,
LMKIIMYECKas 4acToTa 27 ¢, HayanbHast (asa /4. YpaBHEHHE IBIKCHIS HMEET BULL
a) x=5cos2n/T(t + n/4)
b) x =5cos2n(t + n/4)
C) x =5cos(2nt + m/4)
d) x=0,05cosnt/T + n/4)

(OIIK-3)
23. KonebarenpHOE JBUKCHHUE OMKMCHIBACTCS YpaBHEHHEM X = Acos(mt + a).
[TonHast sHEprus KoyebaHu paBHA

ma* A2
a) 2

2
J':Q%c;osz(czht + &)
b)

sin * (@t + @)

d)
(OIIK-3)
24. Kakoe 3 puBeIeHHBIX HIKE BBIPAKEHHUH OTPEIEISIeT TOTHYIO SHEPTHIO 3aTyXarOIINX
KoaeOanmii

ma: A2
2
mar A

b) 2 g M

7 .2
ma A

a)

c) -
mﬂ

q ?

(OTIK-3)

25. CKOJIBKO BpEMEHH CBET UILT OT 3eMitn 10 Mepkypus? Paccrossaue ot 3emin 10
Mepkypus 58 MIIH KM.
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a) 0,02¢
b) 100c
c) 200¢
d) 1000 ¢

(OIIK-3)
26. lnuna nokosmerocs crepxkusa 10 M. Yemy Oyzer paBHa ero JJIMHA MPH JIBHXKEHUH CO
ckopocTbio 0,64:C BIOJb CTEPIKHS?
a) 6m
b) 8™
c) 10m
d) 16m

(OIIK-3)
27. ®opmyna Ais pelnsITUBUCTCKONW Macchl uMeeT Bu (V=[3¢)

m:

(OIIK-3)

28. Bpewms )KHU3HM HECTAOMIIBHOM YaCTHIIBI B COOCTBEHHOM CHCTEME OTCYETa PAaBHO T .
Kakoe u3 Huxecneayomux BRIpaKeHUH JaeT BpeMsl )KU3HH YacTHIIbI B TA0OpaTOPHOU cucTeMe
0TCYETa, OTHOCUTEIIEHO KOTOPOU YacTHIIA JIBFKETCS CO CKOPOCThIO V=3¢

PR, A
J1- £
a)
t=Tyf1- 8°
b)
PRuT
g -1
c)
(OIIK-3)
29. CobcTBEHHAst SHEPTHsl YaCTUIIBI paBHA
mocz
1- g
a)
2
Y
2
b)
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d)
Pazgean 2. MoJgexkyasipaasi pu3uKa U TEPMOAUHAMHUKA

(OIIK-3)
30. YkaxuTte cpean HUKEIPUBEICHHBIX BRIPAKEHUH TO, KOTOPOE COOTBETCTBYET SHEPTHU
OJIHOM MOJIEKYJIBI ra3a.

i+2, -
2

Ly
>

c)

d)

(OIIK-3)
31. Yemy paBHO 00111€€ YUCIIO CTENEHEH CBOOOIBI IJIS1 MOJICKYIIBI HEAaTBHOTO, 2-X aTOMHOTO
raza?

(OIIK-3)
32. YpaBHEHUE COCTOSIHHS HJICATHHOTO T'a3a HMEET BUJT

pV=const
pv
T = c0115t|

a)

d)

(OIIK-3)
33. YpaBHeHue aauadaTsl A UACATLHOTO ra3a UMEeT BUJI

pV=const

a)
E}"’?’
b) ? =Cconst
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| <

=C0nst
c)
g
d) 5 =const
(OIIK-3)
34. BeipaxkeHue 1151 paboThl paCIIUPEHHUs HICAIBHOTO r'a3a PH H30TEPMHUECKOM IIPOIIECCEe
UMEET BUJI.
2) A=0
A=P(V,-Vy)
b)
M RAT
A= M2
c)
m 7.
A=—RTIn-=2
M "
d)
(OIIK-3)

35. HepBoe Ha4yajla TCpMOJMHAMHUKH IIPHU U30XOPHUUYECCKOM IIPOLIECCE NMECT BU.

a) 6Q=dH

b) 8Q=0A

c) 6A=-dU

d) 6Q=dU
(OIIK-3)

36. ITlepBoe Hauana TEPMOJUHAMUKH NPH aarabaTHIECKOM IPOIECCe UMEET BU:
a) 6Q=dH

b) 8Q=056A

c) 6A=-dU

d) 6Q=dU
(OIIK-3)

37. IlepBoe Hayasa TEPMOJMHAMUKH TIPU H30XOPHUECKOM TPOIIEcCe MMEET BHI:

a) 6Q=dH

b) 8Q =35A

c) dA=-dU

d) 8Q=dU
(OTIK-3)

38. [lepBoe Hayasa TEPMOJMHAMUKHY TPU H300apUYECKOM IpOIEcCce UMEET BUIL:
a) 6Q=dH

b) 8Q=056A

c) 6A=-dU

d) 6Q=dU
(OIIK-3)

39. Kakoe 13 mpuBeIeHHBIX BRIPAKCHUH MIEPBOTO HadaIa TePMOTUHAMUKH TPUMEHIMO
TOJIBKO K U30TEPMHUUYECKOMY ITpoLeccy?
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a) Q=AU +PAV

b) AU+A=0
c) Q=AU
0=""RT 22
o
(OTIK-3)

40. Kakoe u3 yTBep»/1eHUI HE ABIAETCS (POPMYITMPOBKON 2-TO 3aKOHA TEPMOJMHAMUKHN?

a) HeB03MOXKCH MUKIMYECKUI MPOIECC, CAUNHCTBECHHBIM PE3YJIFTATOM KOTOPOI'O SIBIISIETCS
MpeBpalleHHe HEKOTOPOTO KOJIMYECTBA TEIIOTHI B padoTy

b) DuTpomus Tena SBISETCS BEIHUYNHON aJlJUTHBHOM

C) HeBo3MOXEH MUKIMYECKUI MPOIIECC, CAUHCTBCHHBIM PE3YIbTATOM KOTOPOTO SIBIISICTCS
nepeaada HeKOTOPOro KOJIMYECTBA TeIIa OT 00Jiee XOJI0HOTo Teja 6osee ropsiaeMy

d) DHrpomus 3aMKHYTOU TEPMOTUHAMUYCCKON CHCTEMbI HJTH BO3PACTACT U JOCTHTacT
MaKCHMyMa IPU PaBHOBECHUHU.

(OIIK-3)
41. O0beAMHEHHBIH 3aKOH )1 1-TO U 2-r0 Havajd TePMOJUHAMUKHU UMEET BUJT

a) 5Q =dU + PdV

b) dS=0
c) TdS =dU +PdV
d) dS=6Q/T
(OIIK-3)
42. K.m.x. mukina KapHo paBeH
a) n=AQ;
b) n=0Q2/Q
c) n=1-T,/T,
d) n :TZ/T]_
(OIIK-3)

43. Teopema KapHo yTBepKIaeT, 4To

a) Iukn KapHo 00nagaeT MakCUMAIbHBIM KIIJI, CPEAX BCEX IIMKIIOB, PA0OTAIONIMX MEKIY
3aJlaHHBIMU Temneparypamu T1 u Tp

b) Luxn Kapro obnamaetT MakCHMaIbHBIM KIIJ], CPEIH BCEX PABHOBECHBIX IIHKJIOB,
paboTaroumx Mexay 3aaHHbIMu TemnepaTypamu Tq1 u Ts

c) Iukn KapHo o0nagaet GOMBIIMM KITJ, Y€M KIIJ BCEX HEPABHOBECHBIX LIHKIIOB,
paboTaroumx Mexay 3agaHHbIMu TemnepaTypamu T u Ts

d) Iukn KapHo, ¢ naeansHbIM ra3oM 00aiaeT MaKe KIIJI, IO CPaBHEHHIO ¢ uKIIoM KapHo,
COBEpIIAeMbIM C JIFOOBIM JIPYTUM pabOYNM BEIIECTBOM.

(OIIK-3)
44, ®opmyna bonbimaHa 11 CTATUCTUYECKON YHTPOITUHA UMEET BH/]T

a) S=kInG
b) S=kinw
c) S=kin

(OIIK-1)
45. Yro sBnsieTcs NIPUYMHON B3aUMOACHCTBUS (IPUTSHKEHUS U OTTAJIKUBAHUS ) MOJICKYI?
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a) CHIIBI BJIEKTPHYECKOTO B3aMMOICHCTBHS
b) Cunsr Ban nep-Baanbsca

€) Cuiibl IPaBUTAIMOHHOTO TPUTSHKCHUS
d) BHyTpusaepHbIC CHIIBI

(OIIK-3)
46. YTto Ha3BIBACTCS KPUTHUYECKOUW TEMITepaTypoit

a) Temmeparypa KATICHUS
b) Temmneparypa ¢asoBoro nepexona

c) Temmneparypa, Bblilie KOTOPOW HUKAKHM ITOBBIIIICHHEM JIABJICHHS HEIIb3s IIPEBPATUTh a3

B KUJIKOCTh
d) Temneparypa, mpu KOTOPOH MPEKPAIACTCS MOCTYMATEIbHOE ABHIKCHUE MOJICKYJT

(OTIK-3)

. Wrpes

(p+—=)¥V —-b)=RT
=

47. Yto yunThiBacT nonpaska b B ypasHenuu Ban nep Baanbca 7

a) JlomonHUTENBHOE AaBJICHHE ra3a

b) Cusl B3aUMOAEHCTBUSA MEXKIY MOJIEKYJIaMU

C) DHEepruio MOJEKYyI

d) Pasmep mosekyi

(OIIK-3)
48. Kakue U3 CIEIyIOIINX MPOLECCOB OTHOCATCS K (QIIyKTyarusm?

1) bpoyHOBCKOE NBUKEHUE;
2) XaoTHueckoe IBUKECHUE MOJICKYIT;
3) OxnaxkJieHne B BO3AyXe HArpeToro Tena,
4) O6pazoBaHue 3apo/IBIIIICH Mapa B HATPETO 10 TEMIIEPATYPBI KUIICHUS KHIKOCTH.
a) Bce nporieccsr
b) Bce nporeccsl, 32 HCKITIOYSHHEM 2
€) Bce nporieccsl, 3a HCKITIOYCHUEM 3
d) Bce mporieccel, 3a CKIIIOUEHHEM 4
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5. MeToan4yeckue MaTepuaJbl, ONpeae/soniue Npoueaypbl OlleHMBaHUSA
KOMIIEeTEeHIIUH

5.1. Kputepuu ouieHKH YCTHOI'0 onpoca

[Ipu oneHke oTBeTa 00y4arOIIErocs HaJ0 PYKOBOACTBOBATHCS CIETYIOIIUMHU
KPUTEPUSMH, YIUTHIBATH:
1) HOMHOTY ¥ MPaBUIBLHOCTH OTBETA;
2) crerneHb OCO3HAHHOCTH, TOHUMAaHUs U3YYEHHOT0;
3) s3bIKOBOE O(hOPMIICHHE OTBETA.
Otmetka "5" cTaBuUTCS, €CIM 00YUYAIOIIMNACS:
1) nonmHO M3NaraeT U3y4eHHbIN MaTepual, 1a€T MPaBUIIbHOE ONpeIelICHUE TOHSITHIA;
2) oOHapyXMBaeT MOHUMaHUE MaTepHralia, MOXKET 00OCHOBATH CBOU CYXKICHUS, IPUMEHUTH
3HAHUA Ha MPAKTHUKE, IPUBECTH HEOOXOIMMBbIE IPUMEPHI HE TOJIBKO M0 YUeOHUKY, HO U
CaMOCTOSITEJIbHO COCTaBJICHHBIE;
3) u3naraet Matepual MocieA0BaTeIbHO U MPABUILHO C TOUKH 3pEHUSI HOPM JINTEPATYPHOTO
S3BIKA.
OtmeTtka "4" cTaBUTCS, €cliu 00yUarOUIUiics 1aéT OTBET, yIOBIECTBOPSIOIINM TEM Ke
TpeOOBaHUAM, UTO U /U1 OTMETKH "5", HO HomyckaeT 1-2 omubKu, KOTOpBIE CaM K€ UCIIPABIISET,
u 1-2 HenouéTa B MOCIENOBATENILHOCTH U S3bIKOBOM O(OPMIICHUH U3JIaraeMoro.
Otmertka "3" cTtaBuTCs, eciau oOyvarouuiicss oOOHapyKUBAaeT 3HAHUE U IOHUMAaHUE OCHOBHBIX
MOJIOKEHUN JaHHON TeMBbI, HO:
1) u3naraet MaTepHall HEMOJHO U JOIMYCKACT HETOYHOCTH B ONPEICIICHUH TTOHATHH WIIH
bopMyITUpOBKE MPABUI;
2) He yMeeT J0CTaTOYHO IIyOOKO U JI0Ka3aTeIbHO 000CHOBATh CBOM CYXKJICHHS U MPUBECTH
CBOM MPUMEDBI;
3) wu3iaraet Marepua HeroCIe0BATEIbHO U JOIMYCKAET OIHUOKHU B SI3HIKOBOM 0(hOpMIICHUN
U3JIaraeMoro.
Otmertka "2" cTtaBuTCS, eciu oOydarouuiicss oOHapyKMBaeT He3HaHHUE OOJIbIIEH YacTu
COOTBETCTBYIOIIIETO pa3zelia H3y4aeMoro Marepuana, J0MycKaeT OMMOKU B GOPMYITUPOBKE
OTpeNIeTICHU U TIPaBUII, UCKAXKAIOIITUE UX CMBICT, O€CIIOPSAI0YHO U HEYBEPEHHO M3JIaraeT
Marepuai. OueHka "2" oTMeyaeT Takue HEeJIOCTaTKU B MOJATOTOBKE YUYEHUKA, KOTOPBIE SBIISIOTCS
CEPBEZHBIM MPEMSATCTBUEM K YCIICITHOMY OBJIAJICHUIO MOCTIEAYIOMUM MAaTePUAIOM.

5.2. KpnTepnu OICHUBAHUA KAa4Y€CTBA BbINOJTHCHUA naﬁopaTopﬂoro NpaKTUKyMa:

OneHka «3a4TeH0» BBICTABIsIETCS OOydarolleMycs, eciau JiabopaTopHas paboTa BBIIOJHEHA
NPaBUIbHO M OOyd4aromuiics OTBETHJI Ha BCE BOIIPOCHI, MOCTaBJIEHHBbIE NpenojaBaTeieM Ha
3aIIuTe.
OreHKa «He 3a4TeHO0» BBICTaBIIAETCS 00ydarolemMycs, eciu jJadopaTopHas paboTa BBIIIOJIHEHA
HE MPaBUWIbHO WM OOydaromuiics HE MPOSBUI MIYOOKUX TEOPETUUYECKUX 3HAHUU MpHU 3alluTe
paboThI

5.3. Kpurepuu oneHUBaHUSI TECTUPOBAHUS

[Ipu TectupoBaHuu Bce BepHBIE OTBETHI Oepyrcs 3a 100%.
90%-100% otmamaHO

75%-90% xoporio

60%-75% yIOBIETBOPUTEITHHO

MeHee 60% HeyI0BIETBOPUTEIBHO

5.4. Kpurepuu oleHUBaHHS Ka4eCTBA BbINOJHEHUS] KOHTPOJIbHOI padoThI:
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OreHKa «3a4TEHO0» BBICTABISICTCS OOYYarOIIEMyCsl, €CIIH KOHTPOJbHAs padoTa BBITOJHECHA
NPAaBUJIBHO M OOydaromuiics OTBETHJI HAa BCE BOIPOCHI, TOCTaBJICHHBIE NpPEMOAaBaTeleM Ha
3aluTe.
OreHKa «He 3aYTeHO0» BBICTABISACTCS 00yYarOIIeMycCsl, €CIM KOHTPOJIbHAs padoTa BBIMOJHEHA
HE MPaBUIBHO WM OOyYaroIIUiics HE MPOSBHI NIYOOKHX TEOPETHYCCKUX 3HAHUU MPH 3allHUTe
paboThI

5.5. Kpurepun oneHuBaHus 3a4eTa
HrtoroBoii ¢hopmoii KOHTPOJIsS 3HAHWA, YMEHHH W HABBIKOB IO JUCIUIUIMHE SIBIISCTCS
3auer.
Onenka 3HaHUN 00y4aIOLIErocs MPOU3BOAUTCS IO CIAEAYIOUIUM KPUTEPUSIM:
— 3HaHHUE HA XOpOILEM YPOBHE COJIep>KaHUs BOIIPOCA;
— 3HaHHUE Ha XOpOIlIEM YPOBHE TEPMHUHOIOTHH TUCIUIUINHBI;
— HCHOJb30BaHHUE B OTBETE MaTepHalla U3 JONOJIHUTEIbHON JIUTEPATYPBI;
— yYMEHHE NPHUBECTH MPAKTUYECKUN MPHUMEpP HCHOJIB30BaHUS KOHKPETHBIX MPHUEMOB U
METOOB 10 criennu(rKe N3ydaeMoi TUCIUILTHHBI;
—  HCIOJb30BAaHUE B OTBETE CAMOCTOSATEIbHO HAlICHHBIX IPUMEPOB;
— Hauuyhe cOOCTBEHHOM TOYKH 3pEHHMs 10 MpodIeMe U YMEHHE €€ 3allUTHUTD;
—  YMEHHE YE€TKO, KPaTKO U JIOTUYECKU CBA3HO U3JI0KUTh MaTepUall.

3auer mpoBoauTCA B hopMe codeceoBaHMs MO BOIIPOCAM K 3a4eTy.
Kputepun ouenuBaHuss oTBera oOyyarollerocss Ha 3ayeTre OIpejessercs ¢
UCIIOJIb30BAaHUEM CIIELYIOLIEH CUCTEMBI OLICHOK:
O1eHKa «3a4TeHO0» MPeAIoJaraeT:
— Xopoliee 3HaHNE OCHOBHBIX TEPMUHOB U TIOHATHI Kypca;
— Xopolllee 3HaHHUE U BJIaJIeHUE METO/IaMH U CPEJCTBAMU PELICHHUs 3a/ay;
— IIOCIIEI0BATEIbHOE U3JI0KEHUE MaTepualla Kypca;
— yMeHue pOopMyIHpOBaTh HEKOTOPbIE 000OIEHUS 110 TEME BOIIPOCOB.
OrneHKa «He 32a4TeHO0» IPEIOoJIaraeT:
— HEeYJOBJETBOPHUTEIbHOE 3HAHNE OCHOBHBIX TEPMHHOB U MOHATUH KYypCa;
— HEyMEHHE pellaTh 3a/1a4H;
— OTCYTCTBHUE JIOTUKHU U MOCIIE0BATEILHOCTH B U3JIOKEHUN MaTepHaia Kypea;
— HeyMeHue GopMyJIupOBaTh OT/IENbHbBIE BBIBOJBI U 0000IIEHHS IO TEME BOIIPOCOB.

5.6. Kpurepun oneHMBaHMs IK3aMeHa

HtoroBoit ¢Gopmoil KOHTpOJIS 3HAHMN, YMEHMH M HaBBIKOB. DK3aME€H NPOBOJUTCSA B
dopMme cobecenoBaHus IO OuseTaM, KOTOpbIE BKIIIOYAIOT 2 (/1Ba) TEOPETUYECKUX Borpoca U 1
3agada. DK3aMeH MpearoaraeT rnojydyeHue oOydarolMXcsi OAHOM M3 OLIEHOK MO 5-0aibHOM
HIKaJIe: KOTIIMYHO», «XOPOIIO», «yIOBIECTBOPUTEIBHO» WM «HEYAOBIECTBOPUTEIBHOM.

IIpoBeneHne »K3aMEHOB Kak OCHOBHOW (OpPMBI MPOBEPKH 3HAHUH OO0ydaroummxcs
npeJoaraeT coo0IeHUe psiia yCJIoBUi, 00ecreunBaroIUX MeAarornyeckyro 3p¢eKTHBHOCTh
OLIEHOYHOM IIpoueayphl. BakHenme cpeau Hux:

1. crenenp oxBara pa3aesnoB y4eOHOM MporpamMmbl M MOHHMMaHUE B3aHMMOCBS3EH MEXIy

HUMU;

2. TiyOMHA TIOHUMAaHHWs CyIIecTBa OOCYKIAaeMbIX KOHKPETHBIX MpOOJeM, a TakKxke
aKTyaJIbHOCTH U IIPAKTUYECKON 3HAYMMOCTH U3y4aeMOW JUCIUILINHBL,
JUana3oH 3HaHus pUiI0co(CKON TUTEpaTypshl;
JIOTUYECKH KOPPEKTHOE, HEIPOTUBOPEUNBOE, TIOCIIEI0BATEILHOE U apTyMEHTHPOBAHHOE
IIOCTPOEHNE OTBETA HA YK3aMEHE;

»w
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5. YPOBCHb CaAMOCTOATCIILHOTO MBIIUICHUA C 3JICMCHTAMH TBOPUYCCKOro ImoAxoda K

H3JI0KCHUIO MaTepuaia.

OLIEHKHU «OTJIMYHO» 3aCITYKUBAET OTBET, COJIEP KAIIIHI:

1.

4.
S.

rIyOOKOe M CHCTEMaTHYeCKOe 3HAHME BCEro MPOrpaMMHOr0O MaTepuaia U CTPYKTYpbI
KOHKPETHOW JTUCHUIUIMHBI, @ TAK’K€ OCHOBHOT'O COJIEPXKAHUS U HOBALUM JIEKIIMOHHOTO
Kypca o CpaBHEHHIO ¢ Y4eOHOIl TuTepaTypoii;

OTUYETJINBOE U CBOOOTHOE BIJIAJICHUE KOHICNTYAIBHO-TTOHSITHIHBIM anapaToM, HAYYHBIM
A3BIKOM U TEPMHUHOJIOTHEH COOTBETCTBYIOIIEH Hay4yHOU 00JacTH;

3HAHUE OCHOBHOW JMUTEPATYpPbl M 3HAKOMCTBO C JIOTOJHUTEIBHO PEKOMEHIOBAaHHOM
JIUTEPaTypoi;

YMEHUE BBITIOJIHATH MPETyCMOTPEHHBIE MPOrPaMMON 3a/1aHHUS;

JIOTUYECKH KOPPEKTHOE U YOeIUTENbHOE U3JI0KEHHE OTBETA.

OLIEHKH «XOpOIIO» 3aCTy>KUBAET OTBET, COACPIKALTUM:

1.
2.

3.
4.
5

3HaHUE Y3JI0BBIX MPOOJIEM MPOrpaMMBbl U OCHOBHOT'O COJIEPKaHMsI JIEKLIMOHHOIO Kypca;
YMEHHUE II0JIb30BAaThCs KOHILIENTYalIbHO-IIOHATUMHBIM aIlllapaToOM B IIPOLIECCE AHAIIN3A
OCHOBHBIX IIPOOJIEM IIPOrPaMMBlI;

3HAHME BaXHEUIINX paboT U3 CIUCKAa PEKOMEHJOBAaHHOM JINTEPATYPBI;

YMEHHE BBIIOJIHATD IIPEYCMOTPEHHBIE IPOTPAMMOM 3aJaHMS;

B LEJIOM JIOTHYECKM KOPPEKTHOE, HO HE BCerjJa TOYHOE M apryMEHTHMPOBAHHOE
U3JI0’KEHUE OTBETA.

OLIEHKHU «yAOBJIETBOPUTEIHHOY 3aCIY)KHUBAET OTBET, COJAEPIKALINMN:

1.
2.
3.

4.
S.

(dparMeHTapHble, IOBEPXHOCTHBIE 3HAHUSA BAXKHEHWIIMX pa3feioB IporpaMmbl U
COJIepKaHus JEKIIMOHHOIO Kypca;

3aTPYJHEHMS] C MCIOJIb30BAaHUEM HAyYHO-TIOHATUHHOIO ammapara M TEPMHUHOJIOTUHU
JUCLUATIINHBI;

HEIOJIHOE 3HAKOMCTBO C PEKOMEHI0BAaHHOW JIMTEPATypOH;

YaCTUYHBIC 3aTPYAHEHUS C BBIIIOJHEHUEM IIPEyCMOTPEHHBIX IPOTPaMMOM 3aJaHUN;
CTPEMIICHUE JIOTUYECKH OINPEACIICHHO U IIOCIIE0BATEIbHO U3JI0KUTh OTBET.

OHGHKa «HCYIAOBJIICTBOPUTCIILHO» CTABUTCA IIPH:

1.
2.

HE3HaHWHU MO0 OTPHIBOYHOM IPEACTABICHNN Y4eOHO-IPOrPaMMHOT0 MaTepuana;
HEYMEHUU BBIIOJIHATH NIPEAYCMOTPEHHBIE IPOTPAMMOM 3aIaHUs.

Hrorosas OIICHKA 3a 3K3aMCH BBICTABJIACTCA MPEIIOAABATCIIEM B COBOKYITHOCTH, YUWUTBIBAsA
OLICHUBAHNUEC TCCTUPOBAHUA U HpaKTI/IKO'OpI/IeHTI/IpOBaHHOI\/’I YaCTH DK3aMCHa.
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IIpunoxenne 2.

AHHOTAaIUs padoyeil MPorpaMMsbl JUCHHIJIHHBI

JucuuniamHa dusuka

(Momyp)

Peanuzyembie OIIK-3, TIK-2

KOMITETCHIINH

Nunukatopel OIIK-3-1 JlemoHcTpupyeT 3HaHHE (YHIAMCHTAIBHBIX 3aKOHOB
JIOCTH>KCHHUS MPUPOJIBI K OCHOBHBIX (PU3UYECKHX U MATEMaTHIECKUX

KOMIIETEHIIHH 3aKOHOB

OIIK-3-2 IIpumensieT ¢puznyecKkre 3aKOHbI 1 MaTEMATHYECKUE METOIBI
JUTSI PEIICHHUS 33]1a4 TEOPETHYESCKOr0 U MPHUKIIATHOTO XapaKTepa

OIIK-3-3 BriOupaer MeToabsl MOJCIUPOBAHHUS M CPEICTBA U3MEPCHUM
JUIS TIPOBEACHUST SKCIEPUMEHTAIBHBIX MCCICIOBAaHUN IpPU PELICHUU
npoecCHOHANBHBIX 3a1a4

[IK-2.1. ColOupaeT © CHCTEMaTHU3UPYeT HAYYHO-TEXHUYECCKYIO
uHpOpPMALUU O PacCMaTpUBAaEMOM OOBEKTE, B T.4. C HMCIIOJIb30BaHHEM
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

[1K-2.2. Hcnonwp3dyer  cpeiacTBa  HPUKIAJAHOTO  IPOTrPAMMHOIO
oOecrieueHuss s  OOOCHOBaHMSI PE3yJbTaTOB pELICHUs 3ajauu
npodeccuOHAIbHOM J1eTeTbHOCTH;

[1K-2.3. Hcnons3yer UH(POPMALMOHHO-KOMMYHHUKAITUOHHBIC
TEXHOJIOTUM Ui O(OpMIEHUS JOKYMEHTAllUh M  IPEICTaBICHUS
uHpopManuu B 00J1aCTH TPOPeCCHOHATHHOMN I TETLHOCTH.

pr,I[OGMKOCTB, 3.C.

288/8

DOpMBbI OTYETHOCTU
(B T.4. IO ceMecTpam)

3aueT B 1 cemecTpe, 3K3aMEH BO 2 cEMECTpe
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