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1. HEJIX OCBOEHU JNCHUITIJIMHBI

[lenb ocBOCHHS MUCHUTUIMHBI «DU3MKa» COCTOWT B CO3/IaHUU y OOYYArOIIUXCS OCHOB
JIOCTaTOYHO IMUPOKOH TEOPETUYECKON TMOATOTOBKHM B 00JIaCTH (U3HMKH, [O3BOJISFOIICH
OpUEHTUPOBATLCSA B MOTOKE HAYYHOW M TEXHUYECKOW WHGOpMAIUU W 00ECIeUMBAIONICH UM
BO3MOXXHOCTh HCIIOJIb30BAaHUSI HOBBIX (DM3MUYECKUX NPUHIUIIOB B TEX OOJIACTSIX TEXHUKHU, B
KOTOPBIX OHH CHENUATIU3ZUPYIOTCS.

[Ipu 3TOM 3@0auamu NUCUNUIIIINHBI SBISIOTCS:
- mpruoOpeTeHne 00yJarOIMMHUCS 3HAHUK B 00J1aCTH:

- GOpMHUpPOBaHMUA  HAYYHOTO  MBIIUICHHS W COBPEMEHHOI'O  €CTECTBEHHOHAYYHOT'O
MHUPOBO33pEHHUS, B YaCTHOCTH, MPABUIBHOIO MOHMMAHUS T'PAHULl MPUMEHUMOCTU Pa3IUYHBIX
¢u3nUecKuX TOHATHH, 3aKOHOB, TEOPUH W YMEHHS OILEHHBATH CTENEHb JIOCTOBEPHOCTH
pE3yJIbTaTOB, MOJYYEHHBIX C MOMOULIbI JKCIIEPUMEHTAIBHBIX WM MaTEMATHYECKUX METOJOB
WCCIIEIOBAHMSI,

- YCBOCHHS OCHOBHBIX (M3WYECKHX SIBJICHHH W 3aKOHOB KIIACCHYECKOW M COBPEMEHHOMN
(bu3uKu, METOI0B (PU3MUYECKOTO HCCIIeIOBAHHUS;

- BBIpaOOTKHM NIPHUEMOB M HaBBIKOB PEUICHUsI KOHKPETHBIX 3a/1a4 M3 Pa3HBIX obnacTell Gpu3ukw,
MOMOTAIOIINX 00YYaIOIMMCS B AaJbHEHIIIEM pelaTh HHXEHEPHBIC 3a/1a4u;

- 03HAKOMJICHHSI C COBPEMEHHOW HAy4yHOW ammapaTypoil M BbIpaOOTKM HadajJbHbIX HABBIKOB
MPOBEICHUS SKCIIEPUMEHTAIBHBIX HAYYHBIX MCCICIOBAHUN PA3MUHBIX (DU3MUYECKHUX SIBICHUN U
OLICHKH ITOTPEIIHOCTEN U3MEPEHUM.

2. MECTO JUCIHUATIIJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBI

Huctunnuna «®dusuka» oTHOcUTCS K oOs3aTenbHOM udactu biioka 1 JIMCIUTUIMHBI
(MOZyTIH), UMEET TECHYIO CBSI3b C APYTUMHU JUCIHUILTHHAMH.

B Tabnuue mnpuBeneHb TPEIIIECTBYIONIME M MOCIHEAYIOIIUME JUCHUIUIHHBI,
HampaBlieHHbIE Ha (HOpPMHpPOBAHHE KOMIIETEHIUI TUCIUIUIMHBI B COOTBETCTBHUH C MaTpuIlei
kommereunuii OIT.

HpeumeCTBymume U nmocJieAyromue 1TuCuunInHbI,
HalpaBJICHHbIC HA Q)opMupOBaHne KOMIIeTeH il

Ne
u/n IIpenmecTByomue THCHUNTHHBI Iocaenyrommue AUCHUIINHBI
1 Onupaercst Ha 3HaAHUSI, YMEHUS U DKoJIOrus
HABBIKH, CYOPMUPOBAHHBIC WNuxeHepHas reosorus

JTUCIUILTAHAME TPEIBITYIIETO

CtpouTtenbHbIe MaTepUAITBI
ypOBHS 00pa30BaHMs

Tennora3zocHabxeHue u BECHTUJIALIHUA C
OCHOBaMH TCIINIOTCXHHUKH

BOILOCHa6)KCHI/I€ 1 BOJOOTBCACHUC C
OCHOBaMH Ir'nApaBJIMKA

DNeKTpocHAOKEHUE C OCHOBAMHU
AIIEKTPOTEXHUKHU

COHpOTI/IBJ'IeHI/Ie MaTcepuajoB




3. INTAHUPYEMBIE PE3YJIbTATbBI OBYUEHUS

[Inanupyemble

pe3ynbTaThl

OCBOCHU

obpazoBarenbHOl mnporpammel  (OIl) —

KOMIIETEHIIMM OOy4aloluXcsl ONpeAeNstoTcs TpeOOBaHUSMH CTaHAapTa IO HampaBICHHUIO
noarotoku 08.03.01 CrpoutensctBo U (QOPMUPYIOTCS B COOTBETCTBHM C MaTpHUIlleH
komreteHiuit OI1

Ne Homep/ HaunmeHoBaHue B pesyibTare u3y4yeHus: JUCHUILIMHBI
n/n HHJEKC KOMIIeTeHIIN U o0y4aronuecst 10JIKHbI:
KOMIIETeHI[U U (nsm ee yacTu)

1 2 3 4

1. | OIIK-1 Cnocoben  pewarts | OIIK-1-1 AHanuzupyer 3a1a4u
3a/1a4n npoecCHOHANBHOM JIeATEIbHOCTH BBIICHAS €€
npoeCCHOHATBHON | 0a30BBIE COCTABIISIONINE;
nestenbHoct  Ha | OIIK-1-2 OcymecTBiasieT MOUCK HH(pOpMAINH
OCHOBE JUIsL pellieHUs] MOCTaBJICHHOW 3ajjaud Ha OCHOBE
HCII0JIb30BAHUS MCIIOJIb30BAaHUSl TEOPETUUYECKUX M MPAKTHUYECKHUX
TEOPETUYECKMX U | OCHOB €CTECTBEHHBIX M TEXHHYECKHUX HayK, a
MPaKTUYECKUX TaK)K€ MaTeMaTUYECKOT0 anmapara;
OCHOB OIIK-1-3  PaccmarpuBaeT u  mpejaraer
€CTECTBEHHBIX U | BO3MOXHBIE BapUaHThl PEIICHUs IOCTAaBIECHHOU
TEXHUYECKUX HayK, | 3a/1a4M, OLICHUBAsl UX JOCTOUHCTBA U HEJJOCTATKHU.
a TaKxke
MaTeMaTu4eCKOro
anmnapara

2. | OIIK-2 Crniocoben Bectu | OIIK-2.1. CoOupaer u cuctemMaTu3supyeT Hay4HO-
00paboTKy, aHaJu3 | TEXHUYECKYI MH(OpMaIMK O paccMaTpUBAEMOM
U TpeACTaBlieHUE | 00BEKTE, B T.4. c HCIOJIb30BAHUEM
uHpopMaIuu B | HH(GOPMAIIMOHHBIX TEXHOJIOTHIA;
npodeccuonansroit | OINK-2.2. Hcmonb3yer cpencTBa MPUKIATHOTO
JEATEIIBHOCTH ¢ | mporpaMMHoro obecreueHust JUisi 0OOCHOBaHUS
HCII0JIb30BAHUEM pe3yJIbTaToB pelieHus 3a1aun
MH(GOPMAIMOHHBIX U | MPO(HECCHOHAIBHON JeSITeNbHOCTH;
KOMITHIOTEPHBIX OIIK-2.3. Ucnonszyer nH(pOpPMaIUOHHO-
TEXHOJIOTUH KOMMYHHKAI[MOHHBIE TEXHOJIOTHH JUIS

opopMIIeHHS JOKYMEHTAllUd W TPEICTABICHHS
uHpopMauuu B o0sacTH NpodhecCHOHATIBHON
NeSITETTHHOCTH.




4. CTPYKTYPA U COAEPKAHUE JIUCHUIIJIMHBI

OBBEM JUCIHUAILINHBLI 1 BUJbI YYEFHOU PABOThHI

Ounasn ¢opma o0yueHus

Buna yueOHoii padoThI Bcero yacos CemecTpbl’
Ne 1 Ne2
4acoB 4acoB
1 2 3 4
AyauTopHasi KOHTAaKTHas1 padoTa (Bcero) 134 84 50
B ToM uuce:
Jlexmmm (JI) 68 34 34
[Tpaktiueckue 3anarus (I13), Cemunapsi (C) 16 16 -
JlaGopaTtopHbie padoTsl (JIP) 50 34 16
KonTakTHasi BHeayauTopHasi paéora, 6 3,7 1,7 2
mom uucne:
IpyIIOBbIE U HHIUBUAYAIbHbIE 3,7 1,7 2
KOHCYJIbTAI[U!
CamocrosiTe/ibHasi padoTa 00y4aronerocs 51 22 29
(CPO)™" (Bcero)
Pabora ¢ nexnusamu 20 8 12
PaboTa ¢ KHUKHBIMH UCTOYHUKAMHU 13 4 9
Pa6oTa ¢ 2J1eKTPOHHBIMH HCTOYHUKAMH 10 4 6
[ToaroroBka Kk MpOMEKYTOUHOMY KOHTPOJIIO 4 2 2
(TITIK)
[ToaroroBka K TECTUPOBAHUIO 4 4
IMpome:xxyrounas | 3auer (3) 3 3
aTrecTanus B TOM 4mcJIe:
[Tpuem 3au., gac 0,3 0,3
sK3ameH (D) 3 (27) 3 (27)
B TOM 4HcJIe:
[Ipuem 3k3., yac. 0,5 0,5
Koncynpranus, yac. 2 2
CPO, uac. 24,5 24,5
HUTOTIO: 4acoB 216 108 108
Obmas 3a4. e/l. 6 3 3
TPYA0EMKOCTh




3aounas popma 00ydeHUs

Buna yueOHoii padoThI Bcero yacos CemecTpbl’
Ne 1 Ne2
4acoB 4acoB
1 2 3 4
AyauTopHasi KOHTAKTHas padora (Bcero) 28 14 14
B tom uuncre:
Jlexiuu (J1) 12 6 6
[Tpaxtuueckue 3ausatus (I13), Cemunapsi (C) 8 4 4
JlaGopaTtopusie paboTtsl (JIP) 8 4 4
KonrakTHasi BHeay1uTOpHas padora, 6 2 1 1
mom uucne:
TPYIIIOBBIE U UHJIUBUAYaIbHBIC 2 1 1
KOHCYJIbTaIllu!
CamocrosiTesibHasi padoTa 00y4arouierocs 173 89 84
(CPO)"" (Bcero)
Pabora ¢ nexnusamu 64 32 32
Pabora ¢ KHM)KHBIMHA UCTOUYHUKAMU 44 20 24
Pabora ¢ 31eKTpOHHBIMU UCTOYHUKAMU 42 20 22
[ToaroroBka Kk MpOMEKYTOUHOMY KOHTPOJIIO 10 6 4
(TITIK)
[ToaroToBKa K TECTUPOBAHHIO 8 8
PaboTa ¢ 31eKTpOHHBIM TOPT(OIHO 5 3 2
ITpomexyrounas | 3auer (3) 3 (4) 3 (4)
arrecranus B TOM 4HCJIe:
[Ipuem 3au., yac 0,3 0,3
sK3ameH (D) 2(9) 2(9)
B TOM 4HCJIe:
[Ipuem 3k3., yac. 0,5 0,5
CPO, yac. 8,5 8,5
UTOI'O: 4acoB 216 108 108
Obmas 3a4. e/l 6 3 3
TPYA0EMKOCTh




COJAEPKAHUE JUCHUIIJINHBI
Pa3jnennbl (TeMbl) TUCHHMILINHBI, BUIbI YUeOHOM AeATeIbHOCTH U ()OPMbI KOHTPOJISI
Ounas popma o0yueHust

Buabl yueOHoO# 1esiTeJIbHOCTH,
BKJIIOYasl CAMOCTOATEIbHYI0

Ne DopMbI TEKYLIET0
o/ HaumenoBanue pa3jaesna padoTy o0y4armmxcs KOHTPOJISI yCITeB-
I JAUCUMILTUHBI (B yacax) .
J | JIP | I3 | CPO | Bcero
1 2 3 4 5 6 7 8
Cemectp 1
1. | Mexanuka 16 | 18 | 12 10 YcTHBIN onpoc,
3aluTa
1a00paTOPHBIX
pabort
TECTUPOBAHUE
2. | MonekynspHas Gpu3mka, 18 | 16 | 4 12 YcTHBIM onpoc,
TEPMOIMHAMHKA 3anuTa
71a00paTOPHBIX
pabort
TECTUPOBAHUE
3. | BaeayauropHasi KOHTaKTHas 1,7 | UnauBuyanbHbIe
pabota U TPYIIIIOBbIE
KOHCYJIbTAIlNU
4. | IlpomexxyToyHas aTTecTalus 0,3 3auer
5. | Beero yacoB B 1 cemectpe 34 | 34 | 16 22 108
Cemectp 2
6. | [ToHsTHS U 3aKOHBI 14 | 8 10 36 | YcrHblii ompoc,
AJIEKTPOMAarHeTu3Ma 3anmTa
1a00paTOPHBIX
pabort
7. | Onruka. 10 | 4 8 26 | YcrTHBII onpoc,
3aluMTa
1a00paTOPHBIX
pabot
8. | DiaemeHTHI kBautoBoit | 10 | 4 11 35 | YcrHbIi onpoc,
TEOPUH U aTOMHOHN (PU3UKHU 3aluTa
1a60paTOPHBIX
pabot
9. | BueayauropHas KOHTaKTHAsI 2 NunuBuayansHbie
paborta Y TPYIIIOBBIC
KOHCYJIbTAIINH
10. | IlpomexyTouyHast aTTeCTaIHs 27 | Dx3ameH
11. | Bcero yacoB Bo 2 cemectpe | 34 | 16 29 108
UTOro 68 | 50 | 16 51 216




3aounas popma 00yyeHUA

Buabl yueOHO# 1esiTeJIbHOCTH,
BKJIIOYAsl CAMOCTOSATEJIbHYIO

®opMbI TEKYLIET0

Ne HaumenoBanue pasaesia padoTy o0y4armmxcs
KOHTPOJISl yCIIeB-
n/n AMCHUIINHBI (B yacax) -
J | JIP | II3 | CPO | Bcero
1 2 3 4 5 6 7 8
Cemectp 1
1 MexaHuka 4 2 2 40 48 | YcTHBIH onpoc,
3ammra
KOHTPOJIbHBIX
pabot
TECTHPOBAHUE
2. MonekynsipHasi pu3uKa, 2 2 2 49 55 | YcrHsriit onpoc,
TEPMOJIMHAMUKA 3almTa
KOHTPOJIBbHBIX
pabot
TECTHPOBAHNE
3. BreaynuropHas KOHTaKTHas 1 WNHpuBuyansHbIe
pabota U TPYMIIOBbIE
KOHCYJIbTalluU
4. IIpomexyTouHas 4 3auer
aTTecranus
Bcero 1yacoB B 1 cemecTpe 6 4 4 89 108
Cemectp 2
1. | IloHsATHS U 3aKOHBI 2 2 2 26 32 | YerHblit ompoc,
AJIEKTPOMAarHeTu3Ma 3ammTa
KOHTPOJIBHBIX
pabor
2. | OnTuka. 4 2 2 58 66 | YcrHblit onpoc,
DJIeMEHTEI KBaHTOBOM 3aIuTa
TEOpUU U aTOMHOU (DU3UKHU KOHTPOJIBHBIX
pabot
3. | BaeayauropHast KOHTaKTHAs 1 WunuBuayanbHbie
paborta Y TPYIIIOBBIC
KOHCYJIbTAITIH
4. | IlpomexxyToyHas aTTecTaIus 9 DK3aMeH
Bcero yacoB Bo 2 cemecTpe 6 4 4 84 108
UTOro 12 | 8 8 173 | 216




JleKUMOHHBIN KypC

Ne | HaumenoBanue | HaummenoBaHue Coaep:xanue JIeKIMH Bcero yacos
n/ pa3zjiena TeMbl JIEKIHH
n JUCIHUILINHDI O0OPO | 390
1 2 3 4 5 6
Cemectp 1
1 | Mexanuka 1. KunemaTuka OCHOBHBIC ITOHATHUSA 2 2
MaTepuaIbHOM KMHEMAaTUKU: KOOPIUHATHI,
TOYKH CKOPOCTb, YyCKOpeHUe. Bup
JIBUKEHHS: KPUBOJIMHEWHOE,
paBHOMEpHOE,
HEpaBHOMEpPHOE,
PaBHOYCKOPEHHOE.
2. JlunaMuka 1-ii 3akonbl HhrOTOHA. 2
MaTepHaIbHOU NHuepuunanpHble CHCTEMBI
TOYKH otcueTa. Macca 1 UMITyJIbC. 2-
i 3akoH HproroHa. 3-i 3akoH
Hrrotona. Cuibl.
3.3aKoHBI Pabota u kuHeTHUeCKas 2
COXpaHEHHUS sHeprus. [loTeHnmanpHas
sHepruu. Pabora. sueprus. KoncepBaruBHbie
CUCTEMBI M 3aKOH COXpaHEHHS
SHEPTUH.
4.3aK0HBI CoynapeHnue Ten v poJib 2
COXpaHEHHUS UMITyNIbCa. 3aKOH COXpaHEHUS
HMMITYJIbCA U nMmyJibca. BpamarensHoe
MOMEHTa UMIYJIbCa | JIBI)KEHUE MaTepPHAIbHOM
TOYKH ¥ MOMEHT UMITYJIbCA.
3aKOH COXpaHEHHUSI MOMEHTa
MMITYJIbCA M €TO Pa3JInYHBIC
bopMyIUpoBKHU. 3aKOH
momaaei Kemnepa.
5.Kunemaruka u JluHamuka BpamaTenasHOro 2 2
JTUHAMUKA nerkeHns. Knaerndaeckas
TBEpJOTO Tela SHEPrHs Bpallarollerocs Teia
¥ €r0 MOMEHT HHEPITUH.
6.Mexannueckue O61iee moHsTHE O 2
KoneOaHus U | KoneOaTeIbHOM JIBH)KEHUH.
BOJIHBI ["apmonnueckue KonedaHusl.
JlnHamuKa CBOOOIHBIX
rapMOHUYECKHUX KOJICOAHMI.
3aryxaromue KoieOaHusl.
Boinyxnennsie konebanus u
pe30HaHC.
7.3aKoH I'paBuTanmonHoe nose. 3agayda 2
BCEMUPHOTO JBYX Teql. 3akoHbl Kemepa u
TATOTEHUS WX BBIBOJI U3 JUHAMUKHI
HprotoHa.




& PengaruBucrckasn
KMHEMAaTHKAa u
JUHAMUKA

Hcroku Teopun
OTHOCUTENIbHOCTH. BbIBOXI
npeobpa3oBanuii JlopeHna no
OitHmteliny. Kunemarnueckue
CJIEJICTBUS U3 IpeoOpa3oBaHuit
Jlopenua.

3akoHbl TuHamMuku HeroToHa B
CTO. DHeprus-umnyJbc B
CTO.

9.91eMeHThI
MEXAHUKU
CILTOIIHOM CpeJIbl

YpaBHEHNE HEPA3PBIBHOCTU
CcTpyu. YpaBHeHue bepHysu.
Hcreuenune KUAKOCTH U3
oTBepcTUsl. BHyTpeHHEe
TpEeHUE B KUAKOCTH. TeueHue
JKUAKOCTH B IMIIMHAPUYECKON
TpyOe.

MonekysapHas
¢uzuka u
TEPMOJUHAMUKA

10. TennoBbIe
SIBJICHUSA U
MOJICKYJISIPHO-
KHHETHYECKHE
IPEICTABIICHUS.

OMIUPUYECKHE ra30BbIE
3aKOHBI U YpaBHEHUE
Knaneiipona-MeHnneneena.
MonekynsspHO-KUHETUYECKU I
BBIBOJI YPABHEHUS COCTOSTHUS
HJIcaILHOTO Ir'a3a.

11.IlepBoe Hauamno
TEPMOJIMHAMUKH.

BHyTpeHHss sHEprus
cucteMsl. Pabora B
TepMoMHaMuKe. TermioooMeH
1 1-11 3aKOH TEPMOAMHAMUKH.
Tennoemkocts. Pabora B
TEPMOJUHAMUKE.
AnnabaTuyeckuii mporiecc.
PaboTa npu uzomnporeccax.

12.ITuxn Kapuo u
BTOPOE HAYaJIo
TEPMOJUHAMUKU

Hukn Kapno u ero KITJI. 2-it
3aKOH TEPMOJMHAMHKH €T0
pasinuHble (OPMYITUPOBKU.
Teopema Kapno n
TEepMOIMHAMHUYECKast
TeMIeparypa. JHTPOIUSL.

13. TepmoauuamMuy
CCKHE IMOTCHITHAIIBI

DHTpONUS U €€ MPUMEHEHHUSI.
TepMoauHaMuyeckure
IMOTEHIIMANBI U UX CBOMCTBA U
MPUMEHEHUS.

14. PeanbHble rassl

dusznyeckue OTINIHUSI
peabHBIX Ta30B OT
uneanbHbiX. Moaens Bae aep
Baanbca

15.9nemenTbl
HEpPaBHOBECHOMU
TEPMOJIMHAMUKH.

JloxanpHOE
TEPMOJMHAMHYECKOE
paBHOBecHE. Y paBHEHUS U
HEPaBEHCTBA TEPMOJUHAMUKHI
B JIOKaNbHOU (popme.
BpemeHnnas nuHaMuKa B
HEPaBHOBECHOMU
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TEPMOJAMHAMUKE U IPUHIUTT
MPOU3BOJICTBA SHTPOIHH.
B3anmocBsI3b ITOTOKOB M CHII.
CooTHOIIIEHUS B3aNMHOCTH
Omncarepa.

16.
CraTHCTUYECKHUE
3aKOHOMEPHOCTH B
TEPMOIMHAMUKE

CTaTUCTUYECKUN METOT
ONMCAHOMS MOJIEKYJISIPHBIX
cucteM. OyHKIIMHU
pacrpeeneHus.
Pacnpenenenue bonsumana u
pacmnpenenenue MakcBesia.
CTraTuCTHYECKUH CMBICIT
SHTPOIHUU U BTOPOTO Hayvaja
TEPMOJIMHAMUKH

17. ®azoBoe
paBHOBECHE U

[Tpumeps! (ha3oBbIX
npeBpalieHuii u ha3oBbIX

(dazoBbie paBHOBecwHid. Kimaccudukanus

MIPEeBpAIICHUS. (ha30BbIX IEPEXO/IOB.
Vpasuenune Knanelipona-
Knaysuyca. ®a3oBbie
Nepexo/Ibl B KpUCTaIax.
Teopus Jlannay.

18. Kunkoe OcobeHHOCTH paBHOBECHS HA

COCTOSIHHE I'PAaHMILIE KUIKOHN, TBEPIAOU 1

razoo0pasHon (a3.
IToBepXHOCTHOE HATS)KEHHUE.
®opmyna Jlamnaca.
Kanwmuisapueie sBieHus.

HUTOTI'O yacoB B 1 cemecTpe:

Cemectp 2
5 | lonstusa u 1. Dnextpuueckoe nosie | JIBa pomga 3i1.3apsaoB.
3aKOHBI B BaKyyMe U B JIMCKpEeTHOCTH 3apsi10B U

OJICKTPOMArHeTu | JUIBJICKTPUKAX
3Ma

3akon Kynona.

Pa6ora ai1. mons u
noteHuan. [Ipunuun
cynepno3uiuu. CUioBbie
JIUHUU U
SKBUIIOTEHI[UAIbHBIE
IOBEpXHOCTU. TeopeMa
l'aycca.

3aKOH COXpaHCHUA 3apAaa.

HaHpH)I(eHHOCTB OJI. TIOJIA.

2. ITpoBOTHHKH BO
BHCIIITHCM
AIIEKTPUUYECKOM T10JIC

PaBHOBecue 3aps10B Ha
npoBoaHUKE. [IpoBOgHMK
BO BHEIIHEM I10JIE.
DIJIEKTPOEMKOCTb.
Konnencaropsl.

3.IlocTostHHBIN
ANEKTPUYECKUN TOK

[ToHsATHE 3IIEKTPUYECKOTO
TOKA U IMJIOTHOCTH TOKa.
YpaBHeHue
HenpepbiBHOCTH. DJ[C.
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3akon Oma. Pacuer nienei
u nipaBuia Kupxroda.
MoIHOCTh TOKA ¥ 3aKOH
Jxoyns-Jlenna.

4 MarguTHoe€ I10JI€ B
BaKyyMe U B CpeJie

MarautHoe 1nojre. Toxu
KaK HCTOYHUKH
MarauTHoro noisa. Cuna
Jlopenua nu Ammnepa.
3aK0H II0JIHOI'O TOKA.
Brranciaenre MarHUTHBIX
MOJIEN OT 3aaHHBIX
JIMHEMHBIX TOKOB.
MarauTHBIN MOMEHT
MEeTIn ¢ ToKoM. I1oie
cojieHonaa. MarauTHbIC
CBOMCTBA BemiecTB. Toku
CBOOOJTHBIX 3apsI0B U
TOKH AMIiepa.
HamarangeHnocThb
BelecTBa. Buapr
MarHeTHUKOB.
MarauToMexaHndecKue
SIBJICHHS

5.25eKTpOMarHuTHas
unaykuus (OMN).

SBneane OMU. 3/1C
WHIYKIUH. SIBIICHHE
CaMOMHIYKIUH. B3anmuas
WHIYKIWS U UHAYKTUBHO
CBSI3aHHBIC IICTIH. DHEPTHUS
MarHuTHOTO TIOJIS U
JHEPTHUs KaTyIIKH
WHIYKTHBHOCTHU C TOKOM.

6.YpaBHEeHUs
Makcsenna

CucremaTtuzanus
Makcaemiom
SMIIUPUYECKUX 3aKOHOB
3JIEKTPOMAarHeTu3Ma.
Buxpesoe anekTpuueckoe
T0JI€ ¥ TOK CMEIICHUSI.
ITosnnas cucrema
ypaBHeHU MakcBeiuia.
BonHoBble pemenus
ypaBHeHU MakcBesia B
MyCTOM MPOCTPAHCTBE.

7. JIBH>KEeHHE
3apsOKEHHBIX  YaCTHIL
ANEKTPUUECKUX
MAarHUTHBIX ITOJISX

B
n

JIBr>keHue 3apsa B
OJIHOPOJHOM MAarHUTHOM
nojue. JIBrxxeHue 3apsana
MpU OJJHOBPEMEHHOM
HAIOXXCHUM DJ1. ¥ MarH.
nosnen. Onpenenenue
Macchl U 3apsija
AJIEKTPOHA U IPYTUX
3apsKEHHBIX YaCTHII.
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Onruka

8. 'eomeTpuueckas
OITHKA

3aKOHBI OTPAKEHUS U
IIPEJIOMJICHUS CBETA.
[TpuHnun depma u
JBUKCHHE CBETOBOTIO JIy4a
B HEOJHOPOJIHOU Cpeie.
IlenTpupoBanHas
ONTUYECKAsl CUCTEMA U
IIPABUJIA TIOCTPOEHUS
n300pakeHui B HEHl.

9.Nutepdepenmms
cBeTa

WuTepdepeHmyst BOJIH OT
JIBYX UCTOYHHKOB.
KorepeHTHOCTS.
WuTepdepeHonnbe
CXEMBI.

WuTepdepenmms B
HPUPOIHBIX SABICHUSX.

10.Iudpakums cBera

[Ipunnun ['roiirenca-
@®penens. 3oub1 Openens.
Pacuer nu¢pakunoHHOR
KAPTUHBI B IPOCTEUIINX
ciyyasx. ludpakunonnas
pemerka. Kpucraut kak
TU(pPaKLHOHHAS peleTKa.
Judpaxius 37eKTPOHOB.
TNonmorpadwus.

11. llonapu3zanus ceeTa

EctecTBeHHbIN U
MIOJIIPU30BAHHBIN CBET.
[Honspuzauus npu
OTPAXKEHUU U
MPEIOMJICHUU. 3aKOH
Maumtoca. JIBoiiHoe
Jy4enpeIOMIIEHUE B
KpUCTasIax.

12. KBaHTOBBIE
3aKOHOMEPHOCTH B
OITHKE.

3aKOHBI TEIIOBOTO
n3nyudenus. @ororpdexr
Y TIPEJICTABIICHUE O
¢dboToHax. Dpdext
Komnrona.

DeMEHTEI
KBaHTOBOM
TEOpHH,
aTOMHOU 1
anepHOl GU3NKN

13. bopoBckast Teopus
aToma

Mopaenu atroma ToMcoHa 1
Pesepdopna. Teopus
aTroMma BojiopoJa 1o bopy -
noctyJiatel bopa. IIpaBuio
KBAaHTOBAHUS OPOUT.
CnexTp aToma BOAOpOa U
CIIEKTpaJIbHbIE
3aKOHOMEPHOCTH.

14. DneMeHTHI
KBAaHTOBOUW MEXaHUKU

Bouns! ne bpoins.
YpaBHeHue 111 BOJIH Je-
bpoiuts- ypaBHeHue
penunrepa. Cmbica
BOJTHOBOM (pyHKITHMH. OO
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oreparopax M uxX CIeKTpe
U COOCTBEHHBIX
¢bynkuusax. [IpuHomn
HEOTIPEICIICHHOCTH.
TyunensHbId 3¢ ek

15.Pemienne ypaBHEHUS
[IIpenunrepa B
IPOCTEHILNX CITydasx

CrexTp JacTulibl B
OJTHOMEPHOM SIIIHKE C
0ECKOHEYHO BHICOKUMU
creHkamu. CHekTp
FapMOHHYECKOT0
OCLMJUISITOpA.

16. Ipunmwmn aymnu.

Cummerpus u
AHTUCUMMETpUS
BOJIHOBBIX (DYHKIIMI U ee
cnencrBus. DepMHOHBI U
6030HbI. Pactipenenenue
3JIEKTPOHOB I10
JHEPreTUYECKUM YPOBHSIM
aToMa M KpHCTaJla.
Tabnua Menneneesa.

17. AtomHOE s7pO.
CoBpemeHHas
CHUCTEMaTHKa
3JIEMEHTAPHBIX YACTHII.

CocraB aTOMHOTO s71pa.
SnepHbie cumsl..
PagnoaxkTuBHOCTE .
SnepHblie peakiyu. 3aKOH
PaIMOaKTUBHOIO pacrajaa.
O TeHACHIINH K
00bEIMHEHUIO
B3aMMOJICHCTBUH.
KanubpoBounas
WHBApUAHTHOCTH KIFOU K
00bEIMHEHUIO
B3aUMOICHCTBUI.
KanubpoBouHnsle Teopun
B3auMojielicTBUM. Bennkoe
00beIMHCHUE.

HUTOI'O yacoB Bo 2 cemecTpe:

HUTOI'O 4yacos 3a y4. rog

68

12

JlabopaTopHBIH NPAKTHKYM

Ne
n/
I

Haumenosanue | HamMeHoBaHHe TeMbI
pa3aena J1aDOpPaTOPHOIro
TUCHMIINHBI 3aHATHSA

Conep:xxanue
JIa0OpPaTOPHOIO 3aHATHUS

Bcero yacos

101010

300

1

2 3

4

5

6

Cemectp 1

1

MexaHnuka 1. ®poHTanbHas
nabopaTopHas paboTa

Llenb paboThl: 00yueHue
METOJIUKE ITPOBEICHHS
n1a00paTOpHBIX pPadoT,
odopmieHHs 1a00paToOpHOA
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TETPau, IPOBEICHUIO
BBIUUCIICHHI, pacyery
o1nboK.

2.0npeneneHue
IUIOTHOCTH TeJla
MPaBWIbHOMN
reoOMeTPHUIECKON (POPMBI.

[lenb paboThI: OCBOCHUE
METOAOB TOYHOT'O
B3BCIIMBAHMS HA
AHAJIUTHYCCKHUX BECax,
OIpe/ieTICHNE MIIOTHOCTH
TBCPABIX TCJI U THUIIA
BEIIIECTBA.

3.0npenenenue
YCKOpPEHHUsI CBOOOJHOTO
MajeHuss C IIOMOIIbBIO
MasiTHUKA

Ienb paboThI: onpeneneHue
YCKOpEeHHUsI CBOOOTHOTO
NAaJEHUSI C TIOMOUIBIO
MaTEeMaTH4eCKOro U
($U3UYECKOT0 MasSTHUKOB.

4.0Onpenenenue

YCKOpEeHHUs1 CBOOOIHOTO
NaJicHusi C  TIOMOIIBIO
MassiTHHUKA Ha
TpUPHUIIIPHOM MTOJIBECE.

Llens pa®oThI: onpeneneHue
YCKOpPEHUs: CBOOOAHOTO
NaJICHUS C TOMOIIBIO
MassTHHKA Ha
TpUPHUIUIIPHOM TTOJIBECE.

5.13yueHnne nuHaMUKU
BpalaTeIbHOTO
JIBUKEHUS TBEPAOTO
Tena

Ilens paGoThI:
AKCIIEPUMEHTATFHOE
W3YYCHHE YPaBHCHUS
JTUHAMUKH BpalaTeIbHOrO
JBUKCHUS TBEPIOTO TEa
OTHOCHUTEIILHO
HEMOJABIKHOM OCH B
03HAKOMJICHHE C
JTUHAMUYECKHM METOJIOM
oTpezieNieHus MOMEHTa
WHEPIUH TBEPJIOTO TEIA.

MonexysipHas
¢du3uka,
TEPMOJUHAMUKA

6.0OnpeneneHue
Kod(urmenTa BI3KOCTH
JKUJKOCTU U YHCTIa
Peiinonnnca MeTogom
MaJaroLIEro B )KUJIKOCTU

ey paboThI:
UCCII/IOBAaHUE XapakTepa
JBUKEHHS Tea B BA3KOM
KHUJIKOCTH.

HIapuKa
7. Onpenenenue Llenb paboThI:
KoxduimeHTa onpeneIeHue
IIOBEPXHOCTHOT'O ko3 duureHTa
HATSDKEHHSI BOJIBI MTOBEPXHOCTHOTO

HaATSHKEHUSA BOALI METOJOM
OTPBIBA KOJIbIIA

8. Ompenenenne
roKasareisi aguadaTsl
BO3/lyXa METOAOM
Knemana - Jlezopma

[enb paboThI:
O3HAKOMJICHHE C METOJ0M
U3MEpEHUs MoKa3ares

anauabaThl JUIsl BO3AyXa MpHU
annabaTUYecKoOM MpoIiiecce
pacIupeHus u
MOCIEAYIOIEM
HU30XOPHYCCKOM
HarpeBaHuH.

15




9. U3mepenne
IUIOTHOCTH BO3/IyXa

[{enb paboTHI:
OTpeIeNICHUE IIOTHOCTH
BO3/yXa METO/I0M
CpaBHEHHsI BECOB
3aIMlOJTHEHHOTO U
OTKaYaHHOTO OAJUIOHOB.

HUTOI'O yacoB B 1 cemecTpe: 4
Cemectp 2
3 | Ionusatus u 1.Onpenencuue DJC | Lens paboThI: 2
3aKOHBI MCTOYHHKA TOKA 03HAKOMUTKCS C
JIEKTPOMArHeT | KOMIIEHCALlMOHHBIM KOMIICHCAIIMOHHBIM
3Ma METO0M meroaom uzmeperus: I/C.
2.MocTOBOM METO enb paboThI:
U3MepeHuit O3HaKOMJICHUE C
KJIACCHYECKHUM  METOJI0M
U3MEPEHUs] CONPOTUBIICHUS
IIpH  NIOMOIIM  MOCTOBOWU
CXEMBI.
3.0mnpenencHue Llenb paboThI:
YAENbHOTO  3apsiia M | UCCIIeZJOBAaHUE
MaccChbl AJIEKTPOHA. | BOJIBTAMIIEPHON
[TpoBepka  ypaBHEHHS | XapaKTEPUCTUKH
Bborycnasckoro — | BAKyyMHOTO JMOJa U
Jlenrmropa. olpeieIeHue yJeIbHOro
3apsija 3J€KTpOHa Ha
OCHOBAHUHU ypaBHEHMS
borycmasckoro —
Jlenrmropa.
4 | OnTuka 4. Onpenenenue paauyca | Llens paboTsi: 2

KPHUBHU3HBI JIMH3BI C
MOMOIIBIO KOJIEI]
HreroTona

MPOHAOII0IaTh HA OMBITE
MHTEp(EpPEeHIUIO CBETa B
TOHKOM TJIeHKe (B
BO3YIIHOM CJIO€ MEXKITY
JIMH30M U TIJIaCTUHKOM) B
BHJIe Kosel HproToHa 1
[M03HAKOMUTBCS C METOJIOM
onpeAeseHus paanyca
KPUBU3HBI JIMH3BI C
nomo1ubko koser Herotona.

5. Uzyuenue siBneHus
nudpakiy cBeTa ¢
MOMOILBIO

T paKImOHHON
pelIeTKH

Llens paOOThI: U3YyUNTH
sBJIeHUE TU(pakuny B
MOHOXPOMaTHYECKOM
CBETE IIPH MTOMOIIHU
TU(PPaKLNOHHON peIIeTKH
U ILEJIN.

5 | DinemeHTHI
KBAHTOBOH
TEOPUH U

aTOMHOH 1

6. Onpenenenue
MOTEHIMAJIOB
BO30Y>KJIEHUS aTOMOB

pTYTH

Ilens paGoTHI: ONpECTUTH
TIEPBbI MOTESHIINAI
BO30Y>KJICHUS MTapOB PTYTH.
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AIEPHOMN 7. Onpenenenue Ilens paboOTHl OIpPENEIUTH 2
buzuku nepuoJia nojrypacnana epuos noJiypacrasa
PaJMOAKTHBHOTO m3oTona 4Be’.
n30TONa
HUTOI'O yacoB B cemecTpe: 16 4
HUTOTI'O yacos 3a yu. roa 50 8
IIpakTHyeckne 3aHATHSA
Ne HaumenoBanue HaumeHoBaHUe TeMbI Conep:xanue Bcero
n/n pasaeJa NPaKTHYEeCKOro NPAKTHYECKOI0 3aHATHA 4acoB
AUCHHUIJIMHBI 3aHATHSA oo | 30
0 0
1 2 3 4 5 6
Cemectp 1
1 Mexanunka 1. Kunemaruka u PaBHOMEpHOE nBHKEHUE. 2 2
JUHAMUKa PaBHOyCKOpeHHOE
MaTepHalbHON TOUYKH JBUKEHUE. J|BUKEHHE TT0
OKpY>KHOCTHU. JIMHAMUKa
3TUX OBWKCHUU.
2.3aK0oHbI cOXpaHeHus. | PaboTa M KHHETHYECKAS 2
sHeprus. Mmmynsc.
MomeHT umnyibca
3.MexaHuueckue CBobOoHBIE U 2
KoJeOaHus U BOJTHBI BBIHYKJICHHBIE KOJIeOaHusI.
Konebanus ¢ Tpenuem.
Bounsl B cpene.
4.3akoH  BceMmHpHOro | ['paBuUTaninOHHOE TMOJIE. 2
TATOTEHUS W  3aj7ada | 3ajgaya JAByX Tejl. 3aKOHBI
JBYX Tell. Kemnnepa u ux BbIBOJ U3
nuHaMukd HerotoHa.
5.PenaruBucrckas [Ipeobpa3zoBanus JlopeHia 2
KUHEMaTHKa u | u ux caencreus. Cuna,
JMHAMUKa umnyJsc ¥ 3Heprus B CTO
6.D71eMEeHThl MEXaHUKU | YpaBHEHHE HEPA3PBIBHOCTU 2
CIUIOIIHOM Ccpebl CTpyH. YpaBHEHUE
bepnymnu. Ucreuenne
KUJIKOCTH U3 OTBEPCTHS.
BnyrtpenHee TpeHue B
)kuakoctu. TeueHue
JKUJIKOCTHU B
AJTUHIPUYECKON TpyOe.
2 MonnekynapHas 7.MouekynsipHo- OMIUPUYECKUE TA30BbIC 2 2
busnka, KUHETHYECKUE 3aKOHBI U YpAaBHEHUE
TEPMOJIMHAMMKA MIPEACTABIICHMUS. Kianelipona-MeHnneneesa.
3akoH ABOrajpo, 3aKoH
JlanpToHa.
8.IlepBoe Hauano BHyTpeHHss sHEprus 2
TEPMOJIUHAMUKH. cuctemsl. PaboTta B

17




TEPMOIUHAMUKE.
TennooOmen u 1-i 3aKoH
TEPMOTUHAMHUKH.
Tennoemkocts. Paborta B
TEPMOTUHAMUKE.
AnrabaTHyecKuii mporiecc.
Pabota mpu u3omporeccax.

9. lukn Kapuo n

Huxa Kapno u ero KI1/J. 2-

BTOPOE HA4aJIo
TEPMOAMHAMHKH

1 3aKOH TEPMOJUHAMUKHU
€ro pazIuvHbIe
dbopmynupoBku. Teopema
Kapno n
TEPMOJUHAMHUYECKAs]
TeMIeparypa. JHTPOMHSL.

HUTOI'O yacos B 1 cemecTpe: 16 4
Cemectp 2
3 [HonsTus u 3akonsl | 1. Dnexkrpuyeckoe nosie B | 3akoH Kyiona. 2

QJICKTPOMAru€Tu3Im
a

BaKyyMe U B

HaprI)I(eHHOCTB 9JI.

JIAATIEKTPUKAX. [Tons m moTeHuMan.
Hunons. Teopema
l"aycca.

2.IlocTosiHHBIN [TonsiTue

BHCKTpI/I‘IeCKI/Iﬁ TOK

JIEKTPUUYECKOTO TOKA U
IJIOTHOCTH TOKA.
YpaBHeHuUE
HenpepsiBHOCTH. DJIC.
3akoH OMa. Pacuer
LieTel ¥ paBuIa
Kupxroga. MomurHocth
TOKa ¥ 3aKOH [[xoys-
Jlenua.

3.0neKkTpoMarHuTHas
unayknus (OMUN).

SBnenne OMU. DJIC
WHAYKUUU. SIBNeHne
CaMOMHAYKIUU.
B3aumuas uaaykius u
VHJIYKTUBHO CBSI3aHHbIE
uenu. JHeprus
MarHuTHOTO MOJIS U
SHEprus KaTyluIku
WHJIyKTUBHOCTHU C TOKOM.

4.]IBukeHue 3apsKEHHBIX
YacTULl B AJIEKTPUUYECKUX
Y MarHUTHBIX MOJISIX

JIBr>keHue 3apsiia B
noctossHHOM nojiec B u E.
Onpenenenbue
XapaKTEePUCTUK YaCTHI]
10 KHHEMAaTHKE
JIBMOKCHHUS.
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Onruka

5. 'eomeTpuueckas
OIITHKA

3aKOHBI OTPAKEHUS U
IIPEJIOMIICHUS CBETA.
[Tpunnun depma u
JBUKCHHUE CBETOBOTO
Jy4a B HEOAHOPOIHOMU
cpene. LlentpupoBanHas
ONTUYECKAsl CUCTEMA U
IIpaBUJIa IOCTPOCHHUS
n300pakeHui B HEH.

6.UuTepdepenys u
TrQpakus cBera

OnmpiT ['forenca. 30HbI
O®penens. Pacuer

T (HpaKIMOHHON
KapTHUHBI B IPOCTEHIINX
CIIyJasx.
JudpakimonHas
pelieTka.

DeMEHTEI
KBaHTOBOU TEOpUU
1 aTOMHOH U
saepHOr (U3NKU

7.DOTOHEI

®Dorodddext u
MPEJCTaBICHHUE O
¢doronax. Ipdekr
Komnrona.

8. bopoBckas Teopust
aTroma

Mopemn aroma Tomcona
u Peszepdopna. Teopus
aToma BoaopoJa 1o bopy
—noctynarsl bopa.
[IpaBuiio kBaHTOBAHUS
opout. CiekTp atoma
BOJIOpOJA U
CIIEKTPAJIbHBIE
3aKOHOMEPHOCTH.

9.951eMeHTBI KBAaHTOBOM

Bounbl ne bpoiiis.

MEXaHUKHA Yacrtuna B
NOTEHIIUAILHOHN SIME.
CooTHol11eHHEe
HEOIPEIETICHHOCTE.
DHeprus HyJIEeBBIX
KOJIEOaHUIA.
HUTOTI'O yacoB B cemecTpe: 8
HUTOI'O 4yacos 3a y4. rog 16 8
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CAMOCTOSATEJBHAS PABOTA OBYYAIOIIETI'OCA
Ounas ¢opma o0yueHust

Ne | HaumenoBanue paziena | Ne Buasl CPO Bcero uacos
n/n (TeMbl) TUCHHUIJINHBI n/n [010]0)
1 3 4 5 6
Cemectp 1
1 Pasnen 1. Mexanuka 1.1. | Pabora ¢ nekuusmMu 4
1.2. | PaGora ¢ KHIKHBIMU UCTOYHUKAMU 2
13 Pabora ¢ 3neKTpoHHBIMU
" | HICTOYHUKAMU
1.4. | IloaroToBKa K TECTUPOBAHHUIO 2
2. Paznen 2. Monekynsipuast | 2.1. | PaGora ¢ nexiusiMu 4
(hu3nka, TepPMOAMHAMUKA | 2 2 | PagoTa ¢ KHIKHBIMU HCTOUHUKAMIL 2
23 PaGora ¢ 31eKTpoHHBIMU 2
" | ICTOYHHUKAMH
2.4. | [loaroToBKa K TECTUPOBAHHUIO 2
[ToaroToBKa K MPOMEKYTOIHOMY
2.5.
koHTposo (IT1K)
HUTOI'O yacoB B cemecTpe: 22
3. | Paznen 3. [loustus n 3.1. | PaboTa ¢ neKIusIMu 4
3aKOHBI 3.2. | Pabora ¢ KHKHBIMH UCTOYHUKAMU 4
JJIEKTPOMarHeTU3Ma
33 PaGora ¢ 31eKTpoHHBIMU
" | ICTOYHHUKAMH
Pasnen 4. OnTuka 4.1 | PaboTta c neKuaMu
4,
4.2 | Pabora ¢ KHM)KHBIMU HCTOYHHUKAMU 2
43 Pabora ¢ 31eKTpoHHBIMU 2
’ HCTOYHHKAMH
5. | Pa3men 5. DnemeHTHI 5.1. | Pabora ¢ nexuusmu 4
KBaHTOBOM TEOpUU U
o o 5.2. | Pabora ¢ KHKHBIMH UCTOYHUKAMU
aTOMHOM U sIepHOI
dusnKH 53, Pabora ¢ 31eKTpoHHBIMU >
HCTOYHUKAMU
[ToaroToBKa K MPOMEKYTOTHOMY
5.4. 2
koHTpoto (IT1K)
HNUTOI'O yacoB B cemecTpe: 29
HUTOI'O yacos 3a roa: 51
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3aounas popma 00yyeHUA

Ne | HaumenoBanue pasgena | Ne Buast CPO Bcero yacos
n/n (TeMbl) TUCUHUILIHHBI n/n 300
1 3 4 5 6
Cemectp 1
3. Pazgen 1. Mexauuka 1.1. Pa6Gora ¢ nexuusamu 16
1.2. | PaGorta ¢ KH)KHBIMH HCTOUYHHKAMH 10
13 PaboTa ¢ aneKkTpoHHBIMH 10
"7 | ACTOYHUKaMHU
14. | IloaroToBKa K TECTUPOBAHUIO 4
4. Paznen 2. MOJICKy.HSIpHaSI 2.1. Pabora ¢ nexuusamu 16
usuka, TEPMOIMHAMUKA | 2 3 | PaGoTa ¢ KHUKHBIMH HCTOYHUKAMH 10
23 PaboTa ¢ aneKTpoHHBIMH 10
" | ICTOYHUKaMHU
2.4. | IloaroToBKa K TECTUPOBAHUIO 4
[ToaroToBKa K MPOMEKYTOTHOMY 6
2.5.
koHTpoo (IT1K)
2.6. | PaboTa ¢ 31eKTpOHHBIM TOPTHOINO 3
HUTOI'O yacoB B cemecTpe: 89
3. | Paspen 3. [ousitus u 3.1. | PaGora c nexkuusMu 12
3aKOHbI 3.2. | PaboTa ¢ KHOKHBIMH UCTOYHHUKAMU 8
ANEeKTpOMarHeTu3Ma
33 Pabora ¢ 31eKTpOHHBIMU 6
" | HICTOYHUKAMH
Paznen 4. Ontuka 4.1 | PaOora ¢ nekuusamu 20
4. | Paszen S'UBHeMeHTH 4.2 | PaboTa ¢ KHM>KHBIMU UCTOYHHUKAMU 16
KBaHTOBOH TCOPHH U
N N Pabora c 31eKTpoHHBIMU
aTOMHOM U sIepHOI 4.3 16
HMCTOYHHUKAMH
¢buzuku
[ToarotoBka K MPOMEKYTOUHOMY
4.4, 4
koHTposo (IT1K)
4.5. | Pabota ¢ 351IeKTpOHHBIM NOPT(OIHO 2
HUTOI'O yacoB B cemecTpe: 84
HUTOI'O yacos 3a roa: 173
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5. IIEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHUA J1JIsA
CAMOCTOSTEJBbHON PABOTHI OBYYAIOIIMUXCS IO JUCIATIIMHE

Metoauyeckue ykazaHHMs IS NMOATOTOBKH O0YYalOIIMXCH K JEKIHOHHBIM
3aHATUAM

OcHoBHBIME (popMamu  0OyueHHS] IUCLUUIUIMHBI SIBISIOTCS JICKIUH, TPAKTHYECKUE
3aHATHA, a TaK)Ke CaMOCTOsITeNbHas padoTa.

Ha nexuumsx pexoMeHIyeTcst IesTeNbHOCTh OO0ydaromerocss B (OpMe aKTHBHOTO
CIIyIIaHUs, T.€. MPENojaraeTcsi BO3MOKHOCTh 3aJaBaTh BONPOCHI Ha YTOYHEHHE MOHUMAaHUS
TEMbl M PEKOMEHAYETCS KOHCIIEKTHPOBAHME OCHOBHBIX IIOJIOKE€HUH Jjekuuu. OCHOBHas
TUAAKTHYeCKas IeNlb JIEKIUU — o0ecrnevyeHne OpUEHTUPOBOYHONW OCHOBBI Ui JajbHEHIIero
YCBOEHUS y4eOHOTO MaTepuaa.

B xone NeKIMOHHBIX 3aHATUH HEOOXOAMMO BECTH KOHCIEKTHUPOBAaHUE Y4eOHOTO
marepuana. OOpamaTh BHUMaHUE HA KaTerOpHH, (JOPMYIUPOBKH, PACKPHIBAIOIINE COACPIKaHUE
TeX WM UHBIX SIBJICHUI U MPOLIECCOB, HAyYHbIE BBIBOJBI U MIPaKTHUECKHe pekomeHaauuu. [locne
JEKUMU HeoOXOJUMO J10pabdoTaTh CBOM KOHCHIEKT JIEKIUH, Jiejasi B HEM COOTBETCTBYIOILKE
3alyUCy W3 JIUTEpaTyphbl, PEKOMEHJOBAHHOM MpernoAaBaTeieM W MPeAyCMOTPEHHOUW padoueit
IIPOrpamMMoi.

Crneuunduyeckoil uepToil M3y4eHHUsS JAHHOTO Kypca SBJISETCS TO, YTO MpUOOpeTeHHe
YMEHUM M HaBBIKOB pabOThl HEBO3MOXXHO 0€3 CHCTEMaTHYeCKOM TPEHUPOBKH, KOTOpas
OCYIIECTBIISICTCS Ha MPAKTUUECKUX 3aHATUAX. KOHCylnbTaluu MpoOBOASTCA C IENbI0 OKa3aHUs
MOMOIIM O0YYaroIUMCsl B M3YyYCHHH y4eOHOTo MaTrepuana, MOATOTOBKHM MX K MPAKTHUYECKUM
3aHATUSIM.

MeTtoauyeckue yKa3aHusi JJIsi MOATOTOBKH OO0yYaKOIIUXCH K Ja0OpPaTOPHBIM
3aHATHAM
JlaGopaTopHbie pabOThI COCTABJIEHBI B COOTBETCTBHHM C MPOrPAMMOM IUCIMIUIMHBI U
MpeIHa3HaYeHbl JJI 3aKPeIUIeHUs] TEOPEeTUUYECKOro MaTepuaia, MONyYeHHOTO Ha JIEKIUAX U
MPAKTUYECKUX 3aHATHIX, U TNPUOOpPETeHUs OOYyYaIOUIUMUCS CIHOCOOHOCTH CaMOCTOSTEIbHO
peliaTh cTaHAapTHBIE 3a7aud MpodecCHOHANBHON AeSITeNbHOCTH C MPUMEHEHHEM (DU3UYEeCKHX
3aKOHOB W MeTojoB. [Ipu moaroroBke Kk mpabopaTopHbIM paboTaM OOYyYarOIIUNUCS JTOJKEH
CaMOCTOSITENILHO MOBTOPUTH TeopeThudeckuit matepuai. [lo pesympratam paboThl HEOOXOIUMO
MIPEIOCTABUTh OTYET B TETPAIU JUIsl TAOOPATOPHBIX padoT.

Mertoauyeckue yka3aHHUsl AJIsl NMOATOTOBKHM O0y4YaroIIUXcs K NPaAKTHYeCKUM

3aHATHAM

[TonroToBKy K NPaKTUYECKOMY 3aHSATUIO KaXAbld OOy4aromuiics JOJKEH HadaTb C
O3HAKOMJICHH C IUIAHOM IIPAKTHUYECKOrO 3aHATHsS, KOTOPBIM OTpa)kaeT CoOJEp)KaHue
peyIoKeHHON TeMbl. TiiaTenbHOe NPOoAyMBbIBAaHUE U U3yUE€HUE BOMPOCOB IJIaHA OCHOBBIBAETCS
Ha MpopadOTKe TEKyIIEero Marepuana, a 3aTeM H3y4YeHHe 00s3aTelNbHON W JIOTOJHUTEIbHOU
JIUTEPATyPbl, PEKOMEHJJOBAHHOW K JJAHHOU TEME.

Ecnu nporpaMMoit AMCHUIUIMHBI IPEAYCMOTPEHO BBIIIOJIHEHUE MPAKTUYECKOTO 3aJaHus,
TO €ro HEOOXOIMMO BBIIOJIHUTD C YUYETOM MPEATI0KEHHON HHCTPYKIUH (YCTHO MIJIM MHUCbMEHHO).
Bce HOBbIE TOHATHS MO HM3y4yaeMoOil TeMe HEOOXOAMMO BBIYYUTh HAW3yCTh W BHECTH B
rJI0ccapuii, KOTOPBIN 1esIeco00pa3Ho BECTH C CaMOIo Hadajia u3ydeHus Kypca. Pe3ynbrar Takoit
paboThl JOMKEH TMPOSIBUTHCS B CIHOCOOHOCTH OOydaromerocss CBOOOJHO OTBETHTH Ha
TEOPETUYECKHE BOIIPOCHl CEMHHAPA, €T0 BHICTYIJIEHUU U YYAaCTHH B KOJUIEKTUBHOM OOCYXICHUU
BOIIPOCOB M3y4aeMOM TEMBI, IPABUIILHOM BBITIOJIHEHUH MPAKTUYECKUX 3aJaHU.
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MeToanuyeckue yKa3aHus 10 CAMOCTOSATEILHON padoTe 00y4aronuxcs
PaboTa ¢ 1uTepaTypHBIMH HCTOYHMKAMM H HHTEPHET pecypcamMu

B mpomecce mOArOTOBKM K MPAKTUYECKUM 3aHATUSAM, OOydYarOIIUMCS HEOOXO0ANMO
o0paTuTh 0c00O€ BHHMAaHHME HAa CaMOCTOSITEIbHOE H3YyUYeHHE DPEKOMEHJOBAaHHOW yueOHO-
METOJIMYECKOH (@ TaK)Ke HAyYHO! M MOIYJISIPHOM ) JIUTEPaTypHl.

CamocrosrenbHas paboTa ¢ yaeOHUKaMHU, y4eOHBIMU TOCOOUSIMH, HAYYHOH, CIIPaBOYHOM
U TIONMyJISIPHOW JINTEpaTypod, MaTepHanaMHu [EepUoJUUYecKuX wu3maHuid u  MHTepHera,
CTaTUCTUYCCKUMHU JaHHBIMHU ABJIACTCS Haubomee 3(1)(1)CKTI/IBHBIM MCTOAOM INOJYYCHUSA 3HaHHﬁ,
HO3BOJISICT 3HAYMTENILHO AaKTUBU3UPOBATH TIpOLECC OBJIaJAeHMs HH(pOpMmanmei, crmocodcTByeT
6ostee rry0OKOMY YCBOGHHIO H3y4aeMOro MaTepuaina, opMUpyeT y CTyI€HTOB CBOE OTHOLICHHUE
K KOHKPETHOH Tpobieme.

bonee riy0okoMy pacKpbITHIO BOIIPOCOB CHOCOOCTBYET 3HAKOMCTBO C JIONOJHUTEILHON
JUTEPATYpOi, PEKOMEHIOBAaHHOW IpernojaBaTeleM IO KaXIOW TeMe CEMHHAPCKOTO HIIH
MMPAKTUYCCKOI'0 3aHATHUA, YTO IMO3BOJIACT O6y‘-IaIOHII/IMC$I IMPOABUTL CBOXO MHAHWBUAYAJIbHOCTH B
paMKax BBICTYIUICHHS HA TAHHBIX 3aHSATHSX, BBIIBUTH IIMPOKHI CIIEKTP MHEHUH MO M3y4aeMOil
npobiieme.

IIpomekyTOUHAs aTTeCTALMSA

[To utoram 1 cemecTtpa mMpOBOIUTCS 3a4eT, MO HTOram 2 ceMecTpa — dk3ameH. [lpu
MOJTOTOBKE K CJade 3K3aMeHa PEKOMEHIYeTCS IOJb30BaThCS MaTephalaMH IMPAKTUICCKUX
3aHATHI U MaTepuaiaMy, U3YYCHHBIMH B X0JI€ TEKYIIEH CaMOCTOSITETEHON PabOTHI.

DK3aMEH MPOBOJUTCS B YCTHOW WJIM MUCBMEHHOW (opme, BKIIOYAET MOJATOTOBKY H
OTBETHl OOYyYalOILErocss Ha TEOopeTHYecKHe BOIpochl. [lo uTOraM HK3aMeHa BBICTABISIETCA
OIICHKA.

[To utoram oOydeHUs B CEMECTpe K SK3aMEHY JIOMYCKArOTCs 00ydYaromiuecs, UMEIOIe
MOJIOKUTEBHBIE PE3YIIBTATHI MO 3aITUTE JTA0OPATOPHBIX PadoOT.

6. OBPA3OBATEJIBHBIE TEXHOJIOTUHA

Ne Ne Bceero
n/m | cemec Buabl yueOHol padoThI OO0pa3oBaTe/IbHbIC TEXHOJIOTHH | 4aCOB
Tpa
1 2 3 4
1 1 Jlexusg «Kunematnka | Jlexnms, MPE3CHTALIUS C 2
MaTepHaIbHONU TOUKI npumenennem Power Point
2 1 Jlexuwms, mpe3eHTanus ¢ Jlexmus, nmpe3eHTanus ¢ 2
npumeHenrem Power Point npumeHenrem Power Point
3 2 Jlexus «/Iudpakus ceTa» Jlexnus, IPE3CHTAINS c 2
npumeHnennem Power Point
4 2 Jlexuusg «KBanrtosrle | Jlekmus, MPE3EeHTALIUS C 2
3aKOHOMEPHOCTH B OIITHKE npumenennem Power Point
5 2 [Tpaktuyeckoe 3ansTHe «Mojenb | pa300p KOHKPETHBIX CUTYyallui 2
aroma bopa»
6 2 [TpakTrueckoe 3aHATHE | pa300p KOHKPETHBIX CUTYaIH 2
«SnepHsbie peakuuun u
PaluOAKTUBHOCTH
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7. YYEBHO-METOJUYECKOE U UHO®OPMALIMOHHOE OBECHEYEHUE
JUCLMUIIIAHBI

ITepeyeHb OCHOBHOM M JONOJTHHUTEILHON Y4eOHOI JTUTEpPaTyphbI

CnHCOK OCHOBHOM JIUTEPATypPBhI

1. bypyuenko, A. E. O6mas ¢usuka. [IpuknagHpie aceKThl aTOMHON (U3HUKHU : yu4eOHOE
nocobue / A. E. bypyuenko, A. K. Mockanes, A. D. CokonoB. — KpacHosipck :
Cubupckuit henepanbubpiii yausepcutet, 2019. — 76 ¢. — ISBN 978-5-7638-4082-7.
— Texkcr : anexktponHbId // DnekTponHO-OubOMHOTeUHas cucrema |PR BOOKS :
[caiir]. — URL: https.//www.iprbookshop.ru/100064.html (mara oGparenus:
13.01.2022). — Pexxum qocTyna: Ajisi aBTOPH3HP. TOJIb30BaTeIeH

2. BonkoB, A. ®. Kypc ¢usuku. B 2 tomax. T.l1. ®usuveckue OCHOBBI MEXaHUKH.
Monekynsipaass ¢u3uKa U TepMOAMHAMHUKA. OJeKkTpocTathka. [locTosHHBIM
ANEKTPUYECKUN TOK. DIIEKTPOMArHeTH3M : ydeOHoe mocobue isi 00ydaronuxcs
00pa30BaTEeNbHBIX YUPEKIECHUH BBICIIEro ImpodeccnonaabHoro odpasosanus / A. .
Bonkos, T. II. JlymnueBa. — 2-e¢ uzn. — Jloneux : JloHeukuil HanuOHaIbHBIN
texunyeckuid yauepcureT, 2019. — 300 ¢. — Tekcr : 31eKTpOoHHBIH // DIeKTPOHHO-
ouommoteunas cucrema |PR BOOKS : [caiiT]. — URL.:
https.//www.iprbookshop.ru/105812.html (xara obparuenus: 14.01.2022). — Pexum
JOCTyTa: 7Sl aBTOPU3UP. MOJIb30BaTeNeH

3. Bonkos, A. ®. Kypc ¢usuku. B 2 Ttomax. T.2. Konebanuss u BonHbL. BoitHOBas u
KBAHTOBash ONTHKA. DJEMEHTHl KBAaHTOBOW MeXxaHUKH. OCHOBBI (PU3UKH TBEPAOTO
Tena. DJNEeMEHTHl (U3WKKM aTOMHOTO sifpa . ydeOHoe mocoOue aisi o0ydaromuxcs
00pa3oBaTeNbHbIX YUPEKACHUN BBICIIETO MpodeccuoHanbHOro obpazoBanus / A. .

Bonkos, T. II. JlymnueBa. — 2-¢ usn. — Jlonenk : JloHemKkuii HalMOHATBHBIN
TexHu4yeckuil yausepcureT, 2019. — 280 ¢. — Tekcr : 31eKTpOoHHBIH // DIeKTpOHHO-
OubIMoTeYHAas cucreMa IPR BOOKS : [caiT]. — URL:

https://www.iprbookshop.ru/105813.html (mara o6pamenus: 14.01.2022). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3UP. [10JIb30BaTENCH
4. T'yban, A. 10. ®dusrka MarHuTHBIX siBieHui : yueOHuk / A. 10. T'ydan, 10. M. T'ydasn.

— PocroB-na-/lony, Taraupor : MW3patensctBo FOkHOro (enepanbHOro
yauBepcurera, 2020. — 372 c¢. — |ISBN 978-5-9275-3552-1. — Tekct
ANEKTPOHHBIN // DnekTpoHHo-0nbnmoTeunas cucrema IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/115544.html (xara obparuenus: 13.01.2022). — Pexum
JOCTYTIA: ISl aBTOPU3HP. TIOJIb30BaTENeH

5. Imutpuena, E. . ®usuka : yue6Hoe mocobue / E. M. [ImurpueBa. — 2-¢ u3ag. —
Caparos : Al [Tu Op Menua, 2019. — 143 c. — ISBN 978-5-4486-0445-4. — Texkcr :
AJICKTPOHHBIN // DnexTpoHHO-0mbmoTeuyHas cuctema IPR BOOKS : [caiiT]. — URL:

https.//www.iprbookshop.ru/79822.html (nata oo6pamienus: 13.01.2022). — Pexum
JIOCTyNa: JJIsl aBTOPU3UP. MTOJIb30BaTEIEH

7. IloB3uep, A. A. ®usuka. ba3zossrit kypc. YUacts 1 : yuebHOE mocobue / A. A. TloB3Hep,
A. T. AngpeeBa, K. A. lllymuxuna. — ExatepunOypr : Ypanbckuil ¢enepaabHbIi
yauBepcuret, 9bC ACB, 2016. — 168 c¢. — ISBN 978-5-7996-1701-1. — Tekcr :
IIEKTPOHHBIN // DnekTponHO-0nbaroTeuHas cucrema |PR BOOKS : [caiit]. — URL:
https.//www.iprbookshop.ru/68406.html (mara ob6pamenus: 14.01.2022). — Pexum
JIOCTYTIA: ISl aBTOPU3HP. IOJIb30BaTENeH

8. ®m3uka. B 2 wactax. U.1 : yuebnoe mocoodue / I1. O. Kpacuos, O. A. Kyapssuesa, O.
1O0. Mapkosa, E. 0. FOmkoBa. — Kpachosipck : CuOupckuii rocynapcTBEHHBIH
YHUBEPCUTET HAYKHW M TEXHOJIOTHH mMeHH akanemuka M. @. PemerneBa, 2020. —
136 c. — Texkcrt : anekTpoHHbIH // DnekTporHO-OnOMMOTeuHas cuctema |PR BOOKS :
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https://www.iprbookshop.ru/100064.html
https://www.iprbookshop.ru/105812.html
https://www.iprbookshop.ru/105813.html
https://www.iprbookshop.ru/115544.html
https://www.iprbookshop.ru/79822.html
https://www.iprbookshop.ru/68406.html

[caiiT]. — URL: https//www.iprbookshop.ru/107230.html (mara oOparieHus:
13.01.2022). — Pexxum goctyma: ajisi aBTOPU3UP. TOJI30BATEINCH

9. Ulymnebun, WM. M. M30paHHbIe TJIaBbl TEOPETHYECKOW (UBUKU: CTATUCTHYECKAs

¢usmka : yuebnoe mocoomwe / WM. M. Ilymne6un, JI. M. SAnvyenko. — Boponex :
Boponexckuii rocyaapcTBeHHbli TexHuueckuit yuusepeutet, 96C ACB, 2019. — 90
c. — ISBN 978-5-7731-0767-5. — Tekcr : osnekrpoHHslii // DieKTpoHHO-
OoubmuoreyHas cucrema IPR BOOKS : [caiit]. — URL:

https.//www.iprbookshop.ru/93257.html (mara obpamenus: 13.01.2022). — Pexum
nocrtyna: 1is apropusup. [lonb3oBareneit

CHHCOK 10NOJHUTENbHOI JIUTEPATYPbI

1. Kocapera, E. A. Kontposp 3HaHuii Ha 1abopaTopHOM MpakTukyme mno ¢usuke. Y.1.
Mexannka. MonekynspHas ¢usuka u tepmogunamuka /| E. A. Kocapesa, 10. B.
BenukanoBa. — Camapa : Camapckuii TocyJapCTBEHHbIN TEXHUYECKUN YHUBEPCUTET,
ObC ACB, 2020. — 123 c. — TekcT : 31eKTpOHHBIN // DNeKTPOHHO-OMOINOTeUHAs
cuctema |IPR BOOKS : [caiit]. — URL: https.//www.iprbookshop.ru/105211.html
(mata obpamienus: 13.01.2022). — Pexxum gocTyma: s aBTOPU3UP. TOIb30BaTeICH

2. U6arymnun, P. V. ®usuka. Yacte 2. DIeKTpUYECTBO U MarHETH3M : METOAMYECKUE
pexomenmanuu / P. Y. Ubarymmun, B. A. Ky3smuueBa. — MockBa : MockoBCKast
rocyapcTBeHHas akajaeMus BojaHoro Tpancmopra, 2016. — 39 c. — Tekcr :
SNIEKTPOHHBIH // DnekTponHO-0nbaroTeuHas cucrema |PR BOOKS : [caiit]. — URL.:
https.//www.iprbookshop.ru/65692.html (mara ob6pamenus: 14.01.2022). — Pexum
JIOCTYTIA: JIJIsi aBTOPU3UP. MOJIH30BaTEICH

3. Komenes, 3. A. MounekynsapHas ¢usuka. TepmoauHamuka : y4yeOHO-METOJUYECKOE

nocobue / 3. A. Komenes. — HoBocubupck : HoBocuOupckuii rocynapcTBEHHBIH
TexHu4yeckui ynusepcutet, 2019. — 46 ¢. — ISBN 978-5-7782-3995-1. — Texkcr :
AJIEKTPOHHBIN // DnexTpoHHo-0mbmoTevynas cucrema [IPR BOOKS : [caiiT]. — URL:

https.//www.iprbookshop.ru/98718.html (mara obpamenus: 13.01.2022). — Pexum
JOCTYTIA: JUTsl aBTOPHU3UP. ITOJIb30BaTEINCH

4. Taneiruna, A. B. ®usuka : naboparopsslii npaktukym / A. B. [aneiruna. — 2-e u3j.
— Komcomonbck-Ha-Amype, CapatoB | AMypCKUH T'yMaHHUTapHO-IIEJIaroru4ecKuii
rocyapcTBeHHbIN yHUBepcuteT, Al [lu Ap Menua, 2019. — 84 ¢c. — ISBN 978-5-
85094-464-3, 978-5-4497-0150-3. — TekcT : daeKTpOoHHBIH [/ DIeKTpOHHO-
OoubnuoreyHas cucrema IPR BOOKS : [caiiT]. — URL:
https.//www.iprbookshop.ru/85834.html (nata obpamenus: 13.01.2022). — Pexum
JOCTyMa: JJs aBTOopu3up. moss3oBarenei. - DOI: https://doi.org/10.23682/85834

5. IlapmakoB, A. H. ®usuka B 3amauax. Makpocuctemsl : ydebHoe mocoome / A. H.
[TapmrakoB. — CapatoB : A#t [Iu Ap Meaua, 2019. — 257 c. — ISBN 978-5-4497-

0217-3. — Tekcr : snekrponusiii // DnekrponHo-OMbOMHMOTeuHast cucrema |IPR
BOOKS : [caiiT]. — URL: https.//www.iprbookshop.ru/86464.html (nara obparieHus:
13.01.2022). — Pexum moctyma: aias aBTOpusup. moib3opareneit. - DOI:

https://doi.org/10.23682/86464
6. IMapmakoB, A. H. ®usuka B 3amavax. Mexanuka : yueOHoe mocobme / A. H.
[MapmakoB. — Caparos : Al [Iu Ap Meaua, 2019. — 223 c. — ISBN 978-5-4497-

0214-2. — Tekcr : anektpoHHbld // DnekTpoHHO-OMOMMOTeYHas cucrema |PR
BOOKS : [caiiT]. — URL: https.//www.iprbookshop.ru/86465.html (nara obpariexus:
13.01.2022). — PexxuMm mocTyma: Jjasi aBTOPU3Up. mosb3oBateneit. - DOI:

https://doi.org/10.23682/86465

7. TlapmakoB, A. H. ®u3uka B 3amavax. Ontuka : yueoHoe nmocodue / A. H. [Tapmiakos.
— Capatos : Aii [Iu Ap Memuna, 2019. — 215 c. — ISBN 978-5-4497-0216-6. —
Tekcr : anexTponHbId // DnekrpoHHO-OnOMMoTeuHast cucrema |PR BOOKS : [caidt].
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https://www.iprbookshop.ru/107230.html
https://www.iprbookshop.ru/93257.html
https://www.iprbookshop.ru/105211.html
https://www.iprbookshop.ru/65692.html
https://www.iprbookshop.ru/98718.html
https://www.iprbookshop.ru/85834.html
https://www.iprbookshop.ru/86464.html
https://www.iprbookshop.ru/86465.html

— URL: https://www.iprbookshop.ru/86466.html (nata oopamenus: 13.01.2022). —
Pexxum JIOCTYTIA: JUTS aBTOPH3UD. MOJIb30BaTENICH. - DOI:
https://doi.org/10.23682/86466

8. [Tapmaxkos, A. H. ®u3nka B 3amauax. DIeKTpoOMarHeTusM : yueoHoe nmocooue / A. H.
[MapmakoB. — Caparos : Aii [lu Ap Meaua, 2019. — 270 c. — ISBN 978-5-4497-

0215-9. — Tekcr : snekrponuslii // DnekrpoHHo-OMbOIHMOoTeuHass cucrema |IPR
BOOKS : [caiiT]. — URL: https.//www.iprbookshop.ru/86467.html (nara oGparenus:
13.01.2022). — PexxuMm IocTyma: Jjas aBTOPU3Up. mosb3oBateneii. - DOI:

https://doi.org/10.23682/86467
9. IlepmunoB, A. B. O6mas ¢usuka. 3amauu ¢ pemieHusimua © 3amaunuk / A. B.
[Tepmunos, 0. A. bapkoB. — Caparos : By3zoBckoe o6pa3oBanue, 2020. — 725 c. —
ISBN 978-5-4487-0603-5. — TekcT : 37eKTpOHHBINH // DNEeKTpOHHO-OMOINOTEYHAS
cucrema IPR BOOKS : [caiir]. — URL: https.//www.iprbookshop.ru/95156.html
(mata obpamienus: 13.01.2022). — Pexxum nocTyma: [jis aBTOPU3HP. MOJIB30BATEIICH. -
DOI: https://doi.org/10.23682/95156
10. CaoOpummaCKHH, A. B. ®usnka B 3amadax U.2. DnekTpocTaTHKa, MOCTOSHHBIA TOK,
JJIeKTpOMarueTu3m . ydebHoe mocobue / A. B. CabbummHckuit. — benropon :
benropoackuii rocyjapcTBEHHbIN TexHOonorndeckud ynusepcurer uM. B.I'. Illyxosa,
ObC ACB, 2019. — 96 c. — Tekct : 3MeKTPOHHBIN // DAEKTPOHHO-OMOITHMOTEYHAS
cuctema |IPR BOOKS : [caiit]. — URL: https.//www.iprbookshop.ru/106207.html
(mara oopamienus: 13.01.2022). — Pexxkum A0CTyma: s aBTOPU3UP. MOJIB30BaTECH
11. ®usuka B MOMOIIb MEPBOKYPCHUKY : ydeOHoe mocobue / FO. M. T'omosun, O. C.
Hmutpues, O. B. UcaeBa [u ap.]. — Tamb6oB : TamMOOBCKHIl TrocyaapCTBEHHBIN
texanueckuid yausepcuret, ObC ACB, 2020. — 148 c. — ISBN 978-5-8265-2225-7.
— Tekcr: anekTpoHHbI // DnexkrporHo-OuONMMoTeuHast cuctema IPR BOOKS :
[caiiT]. — URL: https//www.iprbookshop.ru/115754.html (mata oOparueHwus:
13.01.2022). — Pexwum focTyIa: Ijisl aBTOPU3UP. TIOJIb30BaTeIICH
MeTonnyeckne MaTepuaJibl
1. ®wuszwuka. IlpakTukym s oOydaromuxcs 1o HamparieHusMm moarotoBku 01.03.04
[Tpuknannas wmaremaruka, 09.03.04 IIporpammuas wumxenepus, 09.03.03 Ilpuxnaanas
undopmaruka / bopmakos X.I11., Tokymona JI.III.- BUI] CesKaBI'TTA, Uepkecck, 2018

Ilepedyens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTepHEe»
http://window.edu.ru- Enunoe okHo 1ocTyna K 00pa3oBaTeIbHBIM pecypcam;
http:// fcior.edu.ru - ®enepanbHblii HeHTP HHGOPMAIIMOHHO-06Pa30BaTEILHBIX PECYPCOB;
http://elibrary.ru - Hayunast anextponHasi 6uOinoreka.

7.3 UndopMannoHHbIe TEXHOJOTHH

JIMIeH3HOHHOEe MPOrpaMMHOe o0ecriedeHue PexBU3MTHI JIMLIEH3UI1/ 1OTOBOPOB

Microsoft Azure Dev Tools for Teaching

1. Windows 7, 8, 8.1, 10 Wnenrudukarop moanucunka: 1203743421

Cpox neiictBus: 30.06.2022
(posIeHHE TTOIITHCKH )

Ceenenust 00 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
MS Office 2003, 2007, 2010, 2013 64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensus 6eccpounas

JIu1eH3MOoHHBIHN cepTUhUKAT
Awntusupyc Dr.Web Desktop Security Suite | Cepwuitnbiii Ne JKS4-D2UT-L4ACG-S5CN
Cpox nerictBus: ¢ 18.10.2021 no 20.10.2022

5bC IPRbooks JIuuensuonHslii forosop Ne 8117/21 ot
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https://www.iprbookshop.ru/86466.html
https://www.iprbookshop.ru/86467.html
https://www.iprbookshop.ru/95156.html
https://www.iprbookshop.ru/106207.html
https://www.iprbookshop.ru/115754.html
http://window.edu.ru-/
http://elibrary.ru/

11.06.2021
Cpok nerictBust: ¢ 01.07.2021 no 01.07.2022

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHUE JUCHUIIJINHbBI

TpeOoBaHus K ayAUTOPHUAM (IMOMeEIIEeHUSIM, MeCTaM) /IJIsl POBeAeHUs 3aHATHI
1. YueOHasi aynuTopus J1JIsl IPOBeAeHUsI 3aHATHI JTeKIMOHHOT0 THIA.
Habop neMoHCTparimoHHOTO 000pYyI0BaHUS U Y4eOHO-HATIISITHBIX TOCOOMIA, 00€CIIeYHBAIOIIIX
TEMaTU4YeCKUE WILTFOCTPALUHU:
ITpoekrop -1 mit.
HacrenHoe kpenienue ais npoekropa — 1 mr.
Hacrennslii sxpan— 1 wr.
Cucr.651.— 1 mr.
Mounutop — 1 mir.
[Tnakar-radnuua — 1 .
CrneunanusupoBaHHas MeOeJb:
Cron npenogaBarens — 1 mr.
Cron yueHn4deckuit — 32 mr.
Crynbs yueHnueckue — 68 mr.
Kadenpa npenogasarens — 1 mr.
BcerpoeHHblIi KHIDKHBIHN mkad — 2 mT.
Bemanka nacrennas — 1 wr.
Jocka yuennueckas - 1 mir.
Xamo3n BepTUKaNbHBIC — 3 MIT.
2. YueOHasi ayAuTOPHUS 1JIsl IPOBeeHUS 3aHATHII CEMHHAPCKOI0 THIIA, KYPCOBOI0
NPOeKTHPOBaHNS (BbINOJHEHUE KYPCOBBIX PadoT), IPYNNOBbLIX H HHANBUAYATbHBIX
KOHCYJIbTALMIA, TEKYIIEr0 KOHTPOJISI H POMEKYTOYHOM aTTecTAlUH
TexHuueckue cpencTBa 00ydeHus, CirysKallie JUisl Ipe1ocTaBlIeHus yueOHoH nHpopMauu
00JIBIION ayJUTOPUU:
DKpaH Ha mrTaTtuse — | mT;
ITpoexrop — 1 miT;
HoyTt6yk — 1 mir;
Criennanu3upoBaHHas MeOEIb:
Cron yuenuueckuit — 20 mr.
Cron npenogasatens ¢ kadeapoi - 1 mr.
Cron mox mpuGops! — 6 mIT.
[lkad BcTpoeHHBIH - 4 1IT.
Hocka knaccHast — 1 .
Cryn npenogaBarensi-1 mir.
Cryn yyeHnueckui -33 wr.
Bemanka - 1 mr.
JKanto3u BepTUKAIbHBIE - 2 INIT.
5. JlaGopaTopum.
JlabGoparopusi MeXaHMKH U MOJIEKYJIAPHOI pU3MKHU
TexHuueckue cpencTBa o0ydeHus, CirysKallie JUisl Ipe1oCcTaBlIeHns yueOHo nHbopMauu
00JIBIION ayJUTOPUH:
OKpaH Ha mraruse — 1 mr;
[Ipoexrop — 1 mir;
HoytOyk — 1 mT;
JlaGopatopHoe 00opy10BaHHUE:
Tabmuma MenneneeBa — 1 mr
Tepmomerp - 1 mr

27




VY napHo-nipoOHast ycraHoBka 1-mt

VYcranoska OIIT-1-1-4 mr.

VYcranoBka YOM - 8wt

Marematuueckuii MasiTHUK - 11T

®usnueckuil MassTHUK- 1 T

[Ipy>kuHHBIH MasgTHUK- | LIT

Mastauk O6epOeka -lmr

Becwr -2 mt

Hab6op pa3noBecok -2 mt

VYcranoska ans uzydenus 3CH -1 wr

Tpudunspusiii moasec -1 mr

Konba aist onpeneneHus: BSI3KOCTH JKUIKOCTH -3 IIT.
JlaGopaTtopus 3JIeKTPpUYECTBA, MATHETU3MA U ONITHUKH.
TexHuueckue cpencTBa 00ydeHus, CIysKallie JUist IpeIoCTaBlIeHus yueOHo nHbopMauu
00JIBbIION ay TUTOPHUH:

JlaboparopHoe 0b6opyaoBaHUE:

Kommexkt B2/[ ontuyeckas ckambs - 10 mT
Mounoxpomarop — lmt

DneKkTpoHHbIH ocummiorpad -1 mT

MUKpPOCKOIIBI - 21T

Pedpaxromerp AbGe -1mT

JlaGopaTopHsbIii cTeH - 11T

Tabmuna MengeneeBa — 1t

Becol naboparopubie -1t

YcraHoBKa 1 U3yUYEHUS JIEKTPOn3a - 11T

Moct Yurcrona - 1 mr

VYcTaHoBKa /1715 ONIpeieNieHs YEIbHOr0 3apsiaa 3JIeKTpoHa - 1T
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI - SIIT

Bempsamurens - 1 mr

TpeboBanus K 000py10BaHUI0 PAaGOYNX MeCT NMpPenoAaBaTe/s U 00y4arIMMXCs
1. paGodee MecTO TIpenoIaBaTesisi, OCHAIIEHHOE KOMITBIOTEPOM.
2. paboune MecTa 00yJaroInXCsl, OCHAEHHBIC KOMITBIOTEPOM.
TpeGoBanus K cnenMaJIn3MpPpoOBaHHOMY 000PYI0BAHUIO
Her
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9. OCOBEHHOCTHU PEAJ/IN3ALINU JUCIUIIVIMHBI U151 UTHBAJIMAOB U JIUL C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 31OPOBbAA

Jnst  obecriedeHnsi 00pa30BaHUS WHBAIUAOB W OOYYaIONIMXCS C OrPaHHMYCHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbsl pa3pabaThiBaeTcs (B ciaydyae HEOOXOIMMOCTH) aJanTHpOBaHHAas
oOpa3oBaTenbHas MporpamMMma, MHIWBUIYaNbHBIM Y4eOHBIM IUIaH ¢ y4eTOM OCOOEHHOCTEH HX
NCUXO(U3UUECKOTO Pa3BUTUSL U COCTOSHUSL 3JI0pPOBbS, B YAacCTHOCTH IPUMEHSAETCS
WHAUBUAYAIbHBIN MOJIX0J K OCBOCHHUIO TUCIUIUIMHBI, UHIUBUIYyaJbHbIC 3a/laHusd: pedeparsl,
MUChMEHHBIC PA0OTHI ¥, HA00OPOT, TOJNBKO YCTHBIE OTBETHl W JHUAJIOTH, WHIUBUIYaTbHBIC
KOHCYJIbTAIlMM, WCIOJIb30BaHUE JUKTOGOHA W JPYIHMX 3aMUCBIBAIOIIUX CPEJICTB IS
BOCITPOM3BE/ICHUS JIEKIIMOHHOT'O U CEMUHAPCKOr0 MaTepuara.

B mensx oOecredeHuss OOyYarOIIMXCS WHBAIMJIOB M JIMIl C OrPAaHUYCHHBIMU
BO3MOXXHOCTSIMH ~ 37I0POBbsl  KOMILUIEKTyeTCsl (OHJ OCHOBHOW y4eOHOW  JIHUTEpaTypshl,
AJIEKTPOHHBIX 00Pa30BaTEIIbHBIX PECYPCOB, JOCTYII K KOTOpPhIM opranu3oBaH B BUL[ Axanemun.
B Oubnuoreke mpPOBOASATCS WHAUBUAYalIbHbIE KOHCYJIbTAlMM MJIA JAHHON KaTeropuu
MOJIb30BATENEH, OKA3bIBAETCA MOMOIb B PETUCTPALUM U UCIIOIB30BAHUU CETEBBIX M JOKAIBbHBIX
AIIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, MPEIOCTABIAIOTCS MECTa B UNTAIBHOM 3aJle.
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®OHJ OHEHOYHBIX CPEJACTB

MO JUCLUMILJIMHE ®uzuka

[Tpunoxenune 1
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1. MACITIOPT ®OHJIA OLHEHOYHBIX CPE/ICTB 1O JUCHUIIJIMHE
dusuka

1. Komnerenunu, popMupyembie B ipouecce H3y4eHus TMCHHIIHHbI

HNupexc ®opMyJIMPOBKA KOMIIETCHIIUH

OIIK-1 Crocoben pemath 3amaud  NPOPECCHOHATBHON JESITEIBbHOCTH Ha OCHOBE
WCIOJb30BAHUS TEOPETUYECKUX M IPAKTHUYECKHMX OCHOB €CTECTBEHHBIX MU
TEXHUYECKUX HayK, a TAK)Ke MaTEMaTUYECKOro anmnapara

OIIK-2 CrocobeH Bectd 00pabOTKy, aHanW3 ¥ MPEICTaBICHHE WHPOPMAIUU B
npodeCCHOHATIBHON JIEATETBHOCTH C HCIOJIb30BaHHEM HH(DOPMAIMOHHBIX |
KOMITbIOTCPHBIX TEXHOJIOTuH

2. dranbl popMUPOBAHUS KOMIIETEHIIUH B MPOIecce OCBOEHHU AUCHMIIHHBI

OcHOBHBIMU dTanaMd  (OPMHUPOBAHMSA YKa3aHHBIX KOMIIETCHIMH TpH H3YYCHUU
00yyaromyUMuUCs AUCUUIUIMHBL  SABJISIOTCS  TOCJIEOBAaTEIbHOE M3YYEHHE COJepXKaTeabHO
CBSA3aHHBIX MEXIy co0OW pa3nenoB (TeM) y4deOHbIX 3aHsATHH. M3yueHue kaxmoro paszaena
(TeMbl) mpenmnoaraeT OBJIAZCHHUE OO0ydalUMHCA HEOOXOAMMBIMU KOMIIETEHLUUsAMH. Pe3ynbraTt
aTTecTanuy OOYYaIOUIMXCS Ha Pa3IMYHBIX dTanax (OpPMUPOBAHHS KOMIIETCHIWH MOKAa3bIBACT
YPOBEHb OCBOEHHSI KOMIETEHIIUI 00yYaroIuMUCH.

OrtanHoCTh (OPMUPOBAHUS KOMIIETEHLMH MpPSMO CBsi3aHAa C MECTOM JUCLMILIMHBI B
o0pa3oBaTeNbHON IpOrpaMMe.

Pa3gennl (TeMbl) AU CHHMIITHHBI ®opmMupyemMble KOMIIETeHIHH (KOIbI)
OIIK-1 OIIK-2

MexaHuka + +
MonexkynsipHas Gpu3ukKa, + +
TEepPMOIMHAMHKA
[ToHsATHS 1 3aKOHBI + +
3JIEKTpOMarHeTu3mMa
OnTuka. + n
OJeMeHThl KBAaHTOBOW TEOPHM U + +
aTOMHOU (U3UKU
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3. [loka3aTe/iu, KpUTEPUH U CPEICTBA OIEHUBAHUS KOMIIETEHIN i, (JOpMUPYeMBIX B pouecce U3yYeHUsl U CHUIIMHBI
OIIK-1 Cnoco0en pemarh 321241 NPo(ecCHOHATBHON AeSITeJJbHOCTH HA OCHOBE MCII0JIb30BAHUS TEOPETHYECKNX U MPAKTHYECKHX OCHOB

€CTECTBCHHBIX U TEXHUYCCKHUX HAYK, 4 TAKIKEC MATEMATHICCKOI'0 aniaparta

Ilnanupyembie Kpurepun ouennBanusi pe3yjibTaTOB 00y4eHUsI CpencrBa olleHUBaHUSI Pe3yJIbTATOB
pe3yIbTaThI 00yYeHust o0yueHust
(moka3zaTesiu 10CTHKEHHUSI
32/JAHHOT0 YPOBHSI HEYIOBJIETB YAOBJIETB X0pouo OTJIMYHO Texymmi ITIpomeskyTounas
OCBOEHHUSI KOMIIETeHIIHiA) KOHTPO./1b aTrecTanus
OIIK-1-1Ananmu3upyer He amammsupyer 3amaun | AHamu3upyeT HeKOTopele | AHammsumpyer 3amaudl | OTINYHO aHANIHU3HPYET O0DO0: 3auer, 3K3aMeH
3amaud  MPO(ECCHOHAIBHON | MPOQECCHOHANBHOM 3amaun npodheCCUOHATBHOM 3amaun YerHbIi ompoc,
JCATCIBbHOCTHU BBIACIAA €€ JACATCIIBHOCTU BBIACIIAA HpO(beCCHOHaHLHOﬁ JACATCIBbHOCTH BBIACIAA HpO(beCCHOHaHLHOﬁ 3aimTa
0a30BbIC COCTABIISIOIINE; ee 0a30BbIC | NCSITCIBHOCTH BBIJCISSA €€ | e 0a30Bble | JEATECIHLHOCTH 1a00paTOPHBIX
COCTaBJISIONINE; 0a30BbIC COCTABIAIONINEG; | COCTABISIOIINC; BBIIIEIISAS ¢ 0a30BbIC PpaboT, TecTHpOBaHKE
COCTaBJISIOIIHE; 300:
Yernblii onpoc,
3amTa
KOHTPOJIBHBIX paboT
TECTUPOBAHUE
OIIK-1-2 OcymectBnser | He ocymectsisier mouck | HeyBepenHo OcymectBisier Touck | ['oToB u MOKET 0DO0: 3ayer, 3K3aMeH
nouck  uHbOpManMH Ui | uHPOPMAIMU JUISL | OCYIIECTBIISIET MOUCK | MHpOpMAIUU JUISL | OCYUIECTBIIATh TOHCK YerHsiit onpoc,
peteHust MOCTABJICHHOM | pellleHus] MOCTaBleHHON | MH(OpManuu JUISL | peleHust nrdopmanuu JULS 3almTa
3aja4u Ha OCHOBE | 3a/layd  HA  OCHOBE | PEIICHHs IIOCTABICHHOW | MOCTABJICHHOW 3a/aud | pPelICHHs 1a00paTOPHBIX
UCIIONIb30BaHHUs HCIIOIHb30BaAHHUS 3aa4u Ha OCHOBE | Ha OCHOBE | IOCTaBJIEHHOM 3ajaun | PaboT, TECTUPOBAHUE
TEOPETHYECKUX U | TEOPETUYECKHUX U | UCTOJIb30BaHUS HCIIOJIb30BaHHUS Ha OCHOBE 3DO0:
MPaKTUIECKHUX OCHOB | IPAaKTHYECKHUX  OCHOB | TEOPETHUCCKUX U | TEOPETHUECKUX U | UCIOJIb30BaHUS YcTHBI# ompoc,
€CTEeCTBEHHBIX M | eCTeCTBEHHBIX U | MPAaKTHYECKUX OCHOB | IPaKTHYEeCKUX  OCHOB | TEOPETHYECKUX u 3anmTa
TEXHHYECKUX HAyK, a TAKKE | TSXHHYSCKUX HAyK,a €CTECTBEHHBIX U | €CTECTBEHHBIX M | MPAaKTHYECKMX OCHOB | KOHTPOJBHBIX padOT
MaTEeMaTHYECKOrO aliapara; | TaKKe MaTeMaTHYeCKOTO | TeXHMYSCKMX  HAyK, a | TeXHHYECKHX HayK, a €CTECTBEHHBIX u TECTUPOBAHUE
arrapara, TaKXKE MATEMATHUYCCKOI'O TaKXeE TCXHUYCCKUX HaAYK, a
amnmapara; MaTeMaTHYECKOTO TAKXKe
anmapara; MaTEeMaTHIECKOTO
anmapara;
OIIK-1-3 PaccmarpuBaer u | He paccmarpuBaer u | Yactuuno paccmarpuBaeT | PaccmarpuBaer u|C TOYHOCTBIO ODO: 3auerT, dK3aMeH
npejiaraeT BO3MOJKHBIE | MpEUIaracT BO3MOXKHBIC | W MpeUIaraeT BO3MOXKHBIC | MpeaiaracT BO3MOXHEIE | pacCMaTpHUBacT u YerHsiit onpoc,
BapUAHTBI peIleHUsI | BapUAHTBHI pellIeHus] | BapHAHTHI pelieHus | BapUAHTBI peleHus | mpejjiaraet 3amTa
MOCTABJIEHHOM 3aj[a4yd, | MOCTABJICHHOW 3a/1aud, | MOCTABJIEHHON  3a/auu, | MOCTABJIEHHOM 3a/1auM, | BO3MOXKHBIE BAPUAHTBHI J1a00PaTOPHBIX
OLIEHMBAsI UX JOCTOWHCTBA U | OLCHUBAs UX | OlLCHUBAs UX | OlLEHUBAs UX | pelieHus paboT, TeCTUpOBaHKE
HEJIOCTATKH. JIOCTOMHCTBA U | OCTOMHCTBA U | TOCTOMHCTBA U | MOCTAaBICHHOM 3a/1auH, 3D0:
HEJIOCTaTKHU. HEJIOCTaTKU. HEJIOCTATKHU. OLICHUBAsI ux VYerhblit ompoc,
JTOCTOMHCTBA u 3anmTa
HEJIOCTATKH. KOHTPOJIBHBIX PadoT
32 TECTUPOBAHUE




OIIK-2 Cnoco0eH BecTH 00padOTKY, aHAJIM3 U NPeAcTaBIeHne HHPopMauu B PO eCcCHOHAIbHOM 1eSITeJIbHOCTH € MCI0JIb30BAHUEM
UH(GOPMANMOHHBIX U KOMIILIOTEPHBIX TEXHOJIOTH

IL1anupyembie pe3y/ibTaTbl

Kputepnn onennBanusi pe3yJibTATOB 00y4eHHsI

CpencTBa onleHMBaHUS Pe3yJIbTATOB

o0y4eHust o0ydeHuUs1
(moka3zarTesiu 10CTUKEHUSI
32/IaHHOTO YPOBHSI Hey/0BJICTB YAOBJIETB XOpOLIO OTJIMYHO Tekymmii IIpome:kyTouHa
OCBOEHHUSI KOMIIETEeHIIHiA) KOHTPO/Ib sl aTTecTanus
OIlK-2.1. Cobupaer wu | He cobupaer u | YactraHo cobupaer u | Cobupaet u | YcrenHo cobupaet u 00O0: 3ader, sK3aMeH
CHCTEMATU3UPYET HAYYHO- | CUCTEMATU3UPYET CHCTEMATU3UPYET CHCTEMATU3UPYET CHCTEMATU3UPYET YerHpiit onpoc,
TEXHUYECKYIO HAYYHO-TEXHUYECKYI0 | HAYYHO-TEXHUYECKYI0 | HAy4yHO- HAYYHO-TEXHUYECKYIO sarra
UHpOpMaLUH 0 | nHpopmauu 0 | uapopmauuu 0 | TEXHHUYECKYIO uHpOpMaLH 0 11abopaTopHLIX
paccMaTpuBacMOM paccMaTpUBacMOM paccMaTpuBacMOM uHpOpMALIH 0 | paccMaTpUBacMOM pador, T;ggp OBAHHE
o0bekTe, B  T.4. C | 00BeKTe, B T.4. C | O0bEKTe, B T.4. C | pacCMaTpPUBAEMOM o0bekTe, B T.4. C N o‘np oc.
UCIIOJIb30BaHHEM UCIIOJIb30BaHHEM HCTIOJIb30BaHHEM 00beKTe, B T.4. C | HCHOJB30BAHHUEM -
MH(QOPMATOHHBIX MH(QOPMALMOHHBIX UH(POPMALMOHHBIX WCIIOJIb30BaHUEM MH(POPMALMOHHBIX KOHTPOJIbHBIX PaboT
TCXHOJIOTHIf; TCXHOJIOTHif; TCXHOJIOTH; UHGOPMAITUOHHBIX TEXHOJIOTHif; TECTUPOBAHKE
TEXHOJIOTHIA;
OIIK-2.2. HUcnonszyer | He ucnonezyeT | Yactuuno ucnonszyer | Mcnonb3yer C JIErKOCThIO 00O0: 3auer, sK3aMeH
cpeacrsa MPUKIIAAHOIO | CpeacTBa cpeacrTsa cpeacrsa HCIIOJIB3YET  CPEACTBA YerHbii onpoc,
POrpaMMHOTO NPUKIIATHOTO MIPUKJIIATHOTO MPUKIIATHOTO MPUKIIATHOTO sarra
o0ecrieyeHust JUISL | IPOTPaMMHOTO MIPOTPaMMHOT0 IPOrpaMMHOT0 IPOrpaMMHOT0 11aGopaTopHbIX
000CHOBaHUS PE3yJIbTATOB | oOecreueHus Ui | obecrieyeHust utsl | obecriedueHust Ui | obecrieueHust s | P abor, Tgegg?omme
peleHus 3aga4u | 00OCHOBaHUS 000CHOBaHUSI 000CHOBaHUS 000CHOBaHUS VeTHBIi 0'np oc,
npodeccuoHaIBHON PE3yIbTATOB PELICHUS] | PE3yJbTATOB PELICHUS | PE3yJbTaTOB pe3yJabTaTOB  PELICHUS R
JeSITEIbHOCTH; 3a1a4n 3aJauu peLeHus 3aJa4udl | 3a1a4u KOHTDOJbHBIX PaboT
poheCCUOHATBHOM npodeccuoHaIbHON npoheCCHOHANBHON | mpodeccHoHaIbHON TECTHPOBAHHE
JIeSITeIIbHOCTH; JIeSITENBHOCTH; JIeSITeIIbHOCTH; JIeSITeIIbHOCTH;
OIlK-2.3. Ucnonszyet | He ucnons3yer | YactudHo ucronblyeT | Mcmomb3yer YcnemHo  MCHOIB3YyeT ODO: 3ader, sK3aMeH
MH(QOPMAaTHOHHO- MH(POPMAaIMOHHO- nHPOPMALTHOHHO- MHPOPMAaIIIOHHO- MH(POPMAIIIOHHO- Yerubiit onpoc,
KOMMYHHKAIOHHBIE KOMMYHHKALIMOHHBIE | KOMMYHHUKAIlHOHHBIE | KOMMYHHUKAIIMOHHbIE | KOMMYHHUKaIlHOHHBIE 3armuTa
TEXHOJIOTHH JUTS | TEXHOJIOTUH IUTS | TEXHOJIOTHH IUTS | TEXHOJIOTHUU IUTS | TEXHOJIOTHUA TS 1abopaTOpHEIX
odopMITeHHS odopMITeHHS odopMITeHHS oopMITeHHS oopMIeHHS pabor, TeCTHpOBAHHE
JOKyMEHTaluu U | JOKyMEHTaluu U | IOKyMEHTaIUH U | IOKyMEHTaIUH U | IOKYMEHTalUH u ch?}ﬁl?)ﬁpoc,
Npe/ICTaBICHUSI Npe/ICTABICHUSI MpeCcTaBIeHUs NpeICTaBICHUSI MpeJICTaBICHUS B
uHpopMamu B obOnactd | nHbOpMALUU B | nH(opManmn B | nH(opManuu B | nHopManuu B 00JaCTH KOHTPOTBHBIX PaGoT
npodeccuoHaIBHON oOmactu o0nacTtu oOnactu npodeccuoHaNbHON TeCTHPOBAHUE
NEeSATCTLHOCTH. podeCcCHOHATEHOM podeCCHOHATTEHOM poeCCUOHATBEHON | TEeSITEITLHOCTH.
JeSITEIbHOCTH. JeSITEIbHOCTH. JeSITEIbHOCTH.
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4. KoMILIEeKT KOHTPOJJIbHO-OIICHOYHBIX CPEACTB 110 TUCHUILJIMHE

Bomnpocsl 111 yCTHOTO onpoca

10 gucHuIuMae Pusrka

Bonpocs k pa3geay 1.

UYro u3yyaer KuHeMaTHKa?

Kakoii ¢pusnueckuii cMbICT UMEIOT HOPMAJIBHOE U TAaHT€HIIHAJIbHOE YCKOpeHHe?

Kyzna HanpaBileHO YCKOPEHHE PABHOMEPHO ABMXKYLIETOCS 110 OKPYKHOCTH Tena?

[To xakol TpaeKTOpHH JIBUXKYTCS Tela, OPOILIEHHBIE MOJ YIJIoM K ropu3oHTy? Iloyemy sta

TPAEKTOPHS HE ABJISETCA TOUHOU?

Tpu 3akona Herorona. Kak Ha3bIBaeTcs cuiia, BXOAsIasl BO BTOpoi 3akoH HeroTona?

3aKOH COXpaHEHUs UMITYJIbCA.

HazoBure Buabl Mexanuueckoi sHeprun. Kakoii ¢puznueckuii cMbICT OHU UMEIOT?

3akoH coxpaHeHus 3Hepruu. Kyna «yXxoauT» 4acTb MEXaHUYECKOW DHEPIUU BO BCEX

pealbHBIX Ipoueccax?

9. Kakue KoJieOaHus Ha3bIBAIOT rapMOHMYECKUMHU? Hanummure ypaBHEHHUE
rapMOHUYECKUX KOJeOaHUH U HA30BUTE XapaKTEPUCTUKHU KOJIeOaHHH.

10. Hdaiite onpeaenenue BoaHBL. OT KaKUX IMapamMeTpOB OHA 3aBUCUT?

11. YxaxxuTe yaCTOTHBIN JHana3oH 3BYKOBBIX BOJIH.

12. KakoB nuana3oH yJabTpa3ByKOBBIX KOJICOaHUN U JJTUH BOJIH?

13. KakoBbl 0COOEHHOCTH €r0 pacnpoCTpaHEHUs B OJTHOPOJHON M HEOJHOPOAHOM cpene?

14. Kak ce0s BemeT Y3 BoJiHA HA TpaHULIE pa3jiena IByX cpea?

15. Yto sBNsIeTCS UCTOYHUKOM YJIbTpa3ByKa?

16. Ectb 11 B mpupone Y 3-uznyuarenu?

17. Yro takoe a3 dekt Jlomaepa 1 KakoBBI €r0 MPOSIBICHUS?

18. B yem cyTh 3xo0muieporpadun?

19. Yto uzyuaer paszzuen rupoCcTaTuku?

20. KakoBbI T71aBHBIE 3aKOHBI THIPOCTATUKA?

21. HpI0TOHOBCKHE U HEHBIOTOHOBCKUMH KHJIKOCTH — YEM OHU OTJINYAI0TCA?

pODNPRE

N O

Bonpocs! k pazaeny 2.

B uem 3akmnrogaercs MOJEKYISIPHO-KUHETUUECKUN CMBICI TEMIIEPATYPHI?

B 4yem ¢pusnuecknii cmpicn 1-T0 3aKoHA TEPMOAMHAMUKH?

B yeMm puznueckuii cMbICH 2-T0 3aKOHA TEPMOJMHAMUKN ?

B yem ¢pusnvecknii cMpIci 3-TO 3aKOHA TEPMOAHMHAMUKH?

Kak naiitu KI1/] rernoBoii mamnzbl? [loueMy HEBO3MOXKEH BEUHBIN ABUTATENb?
YeM OTIMYAIOTCS IPYT OT JIpyra U30JUPOBAaHHBIE, 3aKPBITHIE U OTKPHIThIE CUCTEMBbI?
K xakomy THIy U3 IEpEUNUCICHHBIX BBIIIE OTHOCUTCS )KUBOW OpraHU3M?

Kakwue BemniecTBa n3 NUIIEBBIX MPOTYKTOB 00E€CIIEUMBAIOT )KUBOTHBIX SHEPTrUein?
Kak TennokpoBHbIE OpraHu3Mbl PETYJINPYIOT TEIUIONPOAYKIIUIO?

0. B uem cMbICT IPUHIIATIA JTOKATLHOTO PABHOBECHS?

1. KakoBbl OCHOBBI JIMHEHHOU TepMoguHaMuku On3arepa?

2. B uem cMBICT IPUHIIUATIA TPOU3BOJICTBA SHTPOIIHAN?

13. Yro Takoe cTalmOHAPHbIE COCTOSHUSA?

14. Kak oGecnieunBaeTcsi CTaOMIBHOCTD CTAIIMOHAPHBIX COCTOSIHUM JIJIs )KUBOTO OpraHu3ma’?
15. IIpuBecTH mpUMepbl CaMOOPraHU3alUU B OTKPBITBIX CHCTEMAax

16. Yro ecTh AuccUNaTUBHAS CTPYKTypa?

17. KakoBbl IpOsIBIEHUS IUCCUNIATUBHBIX CTPYKTYp B MUPE KUBOI0O?

RERROONOOGORALONE
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18. Yem otnmuaercst 0ObIYHAS TEIIIONPOBOIHOCTh OT KOHBEKTUBHON ?
19. Kak TerIoKpoBHBIE OPTaHU3MBbI PETYJIHUPYIOT TETUIONPOOOMEH?

Bomnpocsl k pazaeny 3

1. Kak meHsieTcs HanmpsDKEHHOCTh JIEKTPUUECKOTo MOJs 3apsHKEHHOTO Tefla MPpU yIajleHUd OT
Hero?

Kak MeHsieTcs moTeHIMa AIeKTPUYECKOTO OIS 3apsSKEHHOT0 Tesla IPU yAaJeHUH OT Hero?
Kaxk caumarot snextpokapanorpammy?

Kak BrusieT BHEIIHEe 3JIEKTPUUECKOE TI0JIe Ha )KMBOW OpraHu3M?

Yro ecTh cuia TOKa U MJIOTHOCTh TOKa?

Kakwue TBepable MpOBOISILINE CPEIbI BAM U3BECTHBI?

Kaxwue xxunkne u ra3000pa3Hble IPOBOASAIIUE CPEbl BAaM U3BECTHBI?

Urto takoe D/IC, Kkak OHa BO3HUKAET, U KaKyt0 UMEET Pa3MEPHOCTH?

[IpaBuna Kupxroca u npuMepbl UX MPaKTUYECKOTO IPUMEHEHUSI.

CONOOA~WN

Bomnpocsl k pazneny 4.

1. ChopmynupoBaTh U AaTh FEOMETPHUECKYIO UHTEPIPETAIMIO 3aKOHY OTPaKEHHUS U 3aKOHY
MIPEJIOMIICHUSI.

Kak BeneT cebst CBETOBOM JTyd B HEOAHOPOAHOMU cpejie, HarpuMmep, B atmochepe 3emn?
[lepeunciiuTh OCHOBHBIE 3JIEMEHTHI, XapaKTEPU3YIOLIUE JIMH3Y, KaK ONITHYECKYI0 CUCTEMY.
[IpuBecTH puMep CI0XHON ONTUYECKONW CUCTEMBI U3 2-X JTUH3.

N300pa3uth 1i1a3 B BUJIE ONTHYECKON CUCTEMBI.

Uro Takoe KOJI00UKH U MATOYKH A7 Ta3a’?

[epeuncautp ontudeckue 3hHeKTbl, 00yCIOBICHHBIE BOTHOBOM MPUPOION CBETA.

Uro Takoe npunimn [roiirenca-@penend? JJate cxemaTH4uecKoe MOsCHEHHE.

Uro Takoe aucnepcust cBeTa?

©CONOOAWN

3agaHus K J1a0OpaTOPHBIM padoTam
no pucuuruinHe Ousnka

Ouzuka. [Ipaktukym ans oOydaromuxcs mo HanpasieHusM noarotoBku 01.03.04 IMpuxnannas
marematuka, 09.03.04 IlIporpammuas wumxenepus, 09.03.03 Ilpuknamnas wunpopmartuka [
bopnaxos X.111., [Tokymosa JI.II1.- BUI] CeBKaB[ TTA, Yepkecck, 2018

33)18]—[14;[ AJIA BBINIOJTHEHUA KOHTPOJbHBIX paﬁoT

Teno, OpolieHHOE BEPTUKAIBHO BHU3 C HAYAJIBHOW CKOPOCTHIO 5 M/C, B TIOCTEAHUE 2 C TIaJACHUS
MPOIUIO MYyTh BJABOE OOJBINIMIA, YeM B ABe mpeapiaymue 2 c. OnpeneauTs Bpems NaJACHUS U
BBICOTY, C KOTOpPO# Tesno 0110 OpotieHo. [TocTponuTs rpaduku 3aBUCUMOCTH TPOMJICHHOTO MY TH,
YCKOPEHUS U CKOPOCTU OT BPEMEHHU.
BBepx 1o uaeanpbHO TIaJKOW HAKJIOHHOW IUIOCKOCTH, oOpasyromieir yron 30° ¢ ropu3oHTOM,
nycTunu maiby ¢ HavyanbHOM ckopocthio 12 m/c. Korma mraiiba nocTuriia MmOJIOBHHBI
MAaKCHMAJIbHOM BBICOTHI MOABEMA, W3 TOM kK€ TOYKH, B TOM K€ HANpPaBICHUH U C TOU XKe
CKOPOCTBIO ITyCTHIIU BTOPYIO MIaii0y. OnpeaenuTs: Ha KaKOM PacCTOSHUU OT Hayaia HaKIOHHON
IUIOCKOCTH BCTPETSATCS 00€ I1aii0bl; MaKCHUMallbHYI0 BBICOTY IOJbeMa IIaiiObl; MPOMEKYTOK
BPEMEHH, MPOIISANIMNA OT Hayala ABMXKCHUS IEpBOM MANOBI J0 €€ BCTPEYH CO BTOPOIA.
Haueptuth rpadguku 3aBUCUMOCTH MPOUICHHOTO MyTH, CKOPOCTH ¥ YCKOPEHUSI OT BPEMEHU ISt
MepBOM MIali0BI B TPOMEKYTOK BPEMEHH OT Havalla ABMKEHHUS JO MOMEHTA BCTPEUYH CO BTOPOA.
[Tap, cBOOOIHO ABIKYIIUICS CO CKOPOCTBIO 6 M/C, ynapuics O APYrou miap U, ABUTAsICh
B 00paTHOM HaIpaBIIEHUH CO CKOPOCTHIO 2 M/C, BEpHYJICA B MCXOJHYIO TOuky (puc. 1.). Pac-
CTOSTHUE MEXAY MCXOJIHBIM IOJIO)KEHUEM IIapa U €ro MOJOKEHHEM B MOMEHT COYJapeHus C
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JpyTUM apoM paBHO So. [TocTpouTh A1 MPOMEKYTKa BPEMEHH OT Havajia JABMKEHHS IIapa J10
MOMEHTa €ro BO3BpAIICHUS B HCXOIHOE TMOJOXEHHE TpadUKd 3aBHCHUMOCTH OT BpPEMEHH
CKOPOCTH, MOJIYJISI CKOPOCTH, KOOPAMHATHI IIeHTpa mapa Ha ocd O, U MPOXOIMMOT0 UM ITyTH.
OnpenenuTh TakXKe CpeaHee 3HAYCHHWE MOIYJS CKOPOCTH JBWD)KGHHUS Iapa. BpemeHem
CoyJapeHus IapoB MpeHeOpeb.

Puc.1

HaGmonatens, crosimuii Ha tuiatrGopme, ONmpeeNnil, 9TO TePBhI BaroH 3JIEKTPOIOe3 ia
MpoIIe] MUMO HEro B TeueHue 4 ¢, a BTopod - B TeueHue 5 c. [locine storo mepeaHuit kpai
1oe3/la OCTAaHOBWJICSI HA pPACCTOSHUU /S5 M OT HaOmomarens. Cumras IBU)KEHHE TMoe€3na
paBHO3aMEIJICHHBIM, ONPEEIUTh €r0 HauaJIbHYI0 CKOPOCTh, YCKOPEHHE U BpEMsI 3aMeIJIEHHOTO
nBrxeHus. HaueptuTes rpaduky 3aBUCUMOCTH IIyTH, CKOPOCTH U YCKOPEHUS 0€3/1a OT BPEMEHHU.
3a Hayano OTCYeTa BPEMEHM NPUHATH MOMEHT IPOXOKIEHHUS MHUMO, HaOIroaTelNs MepeHero
Kpas moesja.

HaGmtonarens, crosiinii B MOMEHT Hayajla JBHXKEHMS JIEKTPOIOE3/la Y €ro MepeaHero
Kpasi, 3aMeTHJI, YTO IIepBbI BaroH Mpouiea MUMO Hero 3a 4 c. OnpeaenuTs BpeMs, 3a KOTOpoe
MHUMO HETO MPOWUIYT JIEBATh BaroHOB, a TAK)K€ BpeMs MPOXO0kJeHus 9-ro Barona. Bo ckonbko
pa3 CKOpPOCThb JIEBSTOr0 BaroHa OOJIbIIE€ CKOPOCTH IMATOTO B MOMEHTHI UX MPOXOXKJICHHUSI MUMO
HaOmonatTena? J[BuxeHne cuuTaTh paBHOYCKOPEHHBIM.

Teno, nBUrasce NpsIMOJIMHENHHO € MOCTOSHHBIM YCKOPEHHEM, IPOILIO MOCIe10BATEIbHO
JIBa paBHBIX ydacTka ImyTH, o 20 m kaxasiid. [lepsriii yuactok npoiinen 3a 1,06 ¢, a Bropoit —
3a 2,2 ¢. OnpenennuTs yCKOpEHUe Tejla, CKOPOCTh B Hayalle IEPBOrO U B KOHIE BTOPOr'0 Y4acTKOB
IyTHU, MyTh, NPONAECHHBIN TEJIOM OT Hayaja JBM)KEHHUS A0 ocTaHOBKU. Haueptuth rpaduxu
3aBUCUMOCTH IIPOMIEHHOIO IMyTH, CKOPOCTH U YCKOPEHUS OT BPEMEHH.
C ropsl AB (puc. 2) nnuHoit 20 M U3 COCTOSIHUSI IOKOSI CKAaThIBAIOTCS CAHKHU U 3aTeM,
IpojoJIKasl ABM)KEHUE OT TOUYKH B 10 rOpU30HTAIBbHON MJIOCKOCTH, OCTAHABIMBAIOTCA Y TOUKH
C, npoiias paccrosiuue BC, paBHoe 15 M. OnpenenuTh CKOPOCTh CAHOK B KOHIIE CITyCKa C TOPHI,
yckopeHus Ha yuacTkax 4B u BC u Bpems ciycka ¢ ropsl. Becs myTs JIBC canku npoxoznsr 3a
15 c. YckopeHne Ha KaxaoM U3 ydacTKoB (AB um BC) cuurtaTh mnocTOSHHBIM. Haueptuth
rpad UKy 3aBUCUMOCTH IPOMIEHHOTO IyTH, CKOPOCTH U YCKOPEHHUS OT BPEMEHH.
ABTOMOOWJIb TPOTAETCsl C MECTa M NEPBbI KMJIOMETP IMPOXOJUT C YCKOPEHHEM a1 a
BTOpPOIl — ¢ yckopeHueM az. IIpu 3ToM Ha NepBOM KHIJIOMETpPE €ro CKOpOoCTh Bo3pacraeT Ha 10
M/c, a Ha BTOpOM — Ha S5 M/c. OmnpenenuTb: BpeMsl NPOXOXKACHUS MEPBOIO U BTOPOTO
KAJIOMETPOB; KaKO€ YCKOpEHHE OOoJibllle — a1 WM @2 CPEIHIOI CKOPOCTh HAa BCEM IYTH.
HauepTuth rpaguku 3aBUCUMOCTH ITyTH, CKOPOCTH U YCKOPEHUSI OT BPEMEHH.

”
(&

8

Puc.2
Teno, koTopoMy cooOIIeHa HavaabHAsi CKOPOCTh 2 M/C, HAYalo CKOJB3UTh IO
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HAKJIOHHOM INIOCKOCTH. 3a 10 ¢ 0HO MPOXOAUT 10 HAKJIOHHOM IUIOCKOCTH MyTh 50 M, a 3aTeM 1o
TOPU30HTAIBHOM MOBEPXHOCTH 10 OCTAHOBKU - 90 M. CumTas IBM)KEHHE Teja Ha KaXKIOM W3
Y4aCTKOB PAaBHOIEPEMEHHBIM, OIPENEIUTh CKOPOCTh Tella B KOHIE HAKJIOHHOM IIJIOCKOCTH,
YCKOpEHHUs Ha HAaKJIOHHOM W TOPU30HTAJIBHOM Yy4YacTKax IYTH, CPEIHIOI CKOPOCTh Ha BCEM
NyTH; BpeMs ABIDKEHHs Tena. HauepTuTh rpaduku 3aBUCUMOCTH ITyTH, CKOPOCTH M YCKOPEHHS
OT BpEMEHH.

JIepkauK cbexan ¢ ropel amuHoM 40 M 3a 10 ¢, mocie vero oH mpoexain o
TOPU30HTAIbHOM miomanake A0 octaHoBku 20 M. CuuTas ABMKEHHE JBDKHHKA Ha O0OUX
y4acTKax paBHOIEPEMEHHBIM, OINPEAEIUTh CKOPOCTb JBDKHMKA B KOHLIE TOpbI, CPEIHION
CKOPOCTh Ha BCEM IyTH, YCKOPEHHUS Ha KaXXIOM U3 YYacTKOB, BpEeMS JBIKEHUS IO
TOPU3OHTANILHOW TIomaake. HauepTuTh rpaduku 3aBUCUMOCTU ITyTH, CKOPOCTH U YCKOPEHHS
JBDKHUKA OT BPEMEHH.

Teno, koropomy Obl1a cooOlleHA HEKOTOpas HadalbHas CKOPOCTb, JBUYKETCS
PaBHOYCKOPEHHO. 3a TPEThIO CEKYH]ly CBOETO ABMKEHUS OHO mponuio 10 M, a 3a mecTyro - 16 M.
Onpenenutbh yCKOpEHUE Tela, HAYaJIbHYI0 CKOPOCTh, CKOPOCTh K KOHIy BOCBMOM CEKYHJbI U
yTh, NPOWEHHBIN 32 § c. HauepTuTh rpaduku 3aBUCUMOCTH MPOWIEHHOTO MYyTH, CKOPOCTU U
ycKopeHus Tena oT BpeMEHH.

Kycoxk nbsa o pa3 OpocaroT ¢ HEKOTOPOH CKOPOCThIO o1 yriaoM 30° K TOpU30HTY, a
Jpyroi pa3 IMMyCcKarT ¢ TaKOH k€ CKOPOCTHIO 110 TOPU30HTAIBLHON MOBEPXHOCTH Jibjia. Bo BTOpoM
ciy4yae OpOIIEHHBIM KYCOK JIbJla HaXOQWJICS B IBMKEHHH B 8 pa3 JIOJblIE, YeM IMpHU IMOJIETe B
Bo3ayxe. Onpenenuts KOdGUIMEHT TPEHUs JibJa O JIeJ, OTHOIICHHWE MPOWIECHHBIX B 000MX
CIIy4asiX pacCTOSIHHM B TOPU30HTAILHOM HampaBieHuu. CONpoTUBIEHUEM BO3lyXa MpeHeOpeyb.

[To KakuM YTJIOM K TOPH3OHTY Haao Opocuth Teno maccor 200 T, 94TOOBI TaIbHOCTD
nosieta OblIa B iBa pa3a OOJbIIEe €ro MaKCUMAaIbHOW BBICOTHI MOABEMA, €CITH TOPU30HTATbHBIN
BCTPEUHBIN BETEp JIEHCTBYET Ha TEJIO C TOCTOSIHHOM cuioii B 1 H?

N3 GpanjacnoiiTa, TOAHITOTO HAJ MOBEPXHOCTHIO 3eMJIM Ha BBICOTY 2,5 M, ObET CTpys
BOJIBI [TO/1 YIJIOM 36° K TOPU30HTY U MaJlaeT Ha 3€MJII0 Ha PacCTOSHUU 15 M OT TOro mecra, HaJl
KOTOpBIM HaxoauTcs OpanacmoiT. Omnpenenutb, Ha Kakyld MaKCHUMAalbHYIO  BBICOTY
MIOJTHIMAETCSI CTPYS BOJBI, paINyC KPUBU3HBI CTPYH B BBICHICH TOYKE, CKOPOCTH BOJIBI B MOMEHT
naJIeHus Ha 3eMJII0 U 00bEeM BOJIbI, 110/1aBaeMoit OpaHACIIONTOM 3a 1 MUH, €ciM MJIoLIa b OTBEpP-
ctus Gpanscnoiita pasHa 1 cM?. CompoTHBIEHHEM BO3LyXa MpeHeOpeds.

W3 onHOW TOYKHM OJHOBPEMEHHO OpOIIEHO [Ba Tejla C OAMHAKOBOW HaydalbHOM
ckopocThio 20 M/C TIO/ Pa3HBIME yIIaMH K TOpH30HTY: 01=45°, 02 =60°. OnpeieuTh paccTosHNE
MEXY TeJIaMU CIYCTs 2 ¢ TI0Cie Havyalla JIBUKEHHUs, CKOPOCTH TeJl B 3TOT MOMEHT, HOpMaJlbHOE U
TaHTeHIIMAIbHOE YCKOopeHus yepe3 1¢ mocie Opocanus. ConpoTHBICHUEM BO3yXa MPeHeOpeyb.

C bankoHa, BBICOTa KOTOPOTO 5 M Haj MOBEPXHOCTHIO 3eMIiH, OpOIleH KaMeHb O]
yriiom 45° k ropu3oHTy. Kamens yran Ha 3eMJII0 Ha pacCTOSTHUM 48 M OT MecTa, HaJl KOTOPBIM
HaxoauTcs 6ankoH. OnpeaenuTh Ha4yaJlbHYI0 CKOPOCTh KaMHsl, BpeMs €ro IoJieTa, HanOOoJIbIIyTo
BBICOTY TIOJbEMA, PAINyC KPHBHU3HBI TPACKTOPUH B HAMBBICIICH TOYKE, CKOPOCTh KaMHS B
MOMEHT MaJCHHs Ha 3eMJII0, YToJ, KOTOPBI 00pa3yeT CKOPOCTh KaMHS B MOMEHT MaJCHHs Ha
3eMJII0 C TOPU30HTAIbHBIM HanpaBieHreM. CONpOTUBICHUEM BO3/lyXa IPEHEOPEYb.

He6oubiioe Teno ObUT0 BBIMYIIEHO M HAYaJo MajaTh U3 COCTOSIHUSA MOKOS C BBICOTHI H.

Ha BwIicoTe h OHO a0CONMIOTHO HEYNpPYro yaapsieTcsi O HEOOJNBIIYIO 3aKPEIUICHHYIO U TIIAJKYIO

IJIOIIAJKY, PACIIOJNIOKEHHYIO IO yIiIoM 0=45° k ropn3oHTy. OnpenenuTs BpeMs MaJIeHHs Tea
Y TOPU3OHTAIBHYIO TATBHOCTD ToJieTa, cunutast H=10m u h =5 m.

Heb6omnbmoe Teno, 6pomeHHoe moj yriaom 45° K TOpH30HTY ¢ HaYaIbHOW CKOPOCTHIO 15

M/C, YIIPYTO yAapsieTcs O BEpTHUKAIbHYIO TIaJIKYI0, CTEHKY, HaXOSIIyIOCS Ha pacCTOsSHUU 14 M

(mo ropu3oHTaNM) OT MecTta OpocaHus. OnpeneanTh, Ha KAKOM PACCTOSTHUU OT CTEHKH yMHaJeT

TEJIO Ha 3eMJII0, ecii KoddduuueHt BoccranoBienus k=0,75. Haiitu Takxe OTHOIIEHHE ITHUX
PAacCTOSIHUM, €ClIi BO BTOPOM Clly4ae yaap aObCOIIOTHO yIpyTUi.

ManeHpkuii mapuK TOJABENIEH Ha HepacTsbkumod Hutu anuHou 0,5 m. Ilpwm
BEPTUKAIIBHOM TIOJIOKCHUH HUTH (TIOJIO)KEHHE PABHOBECHsI) IIAPUKY COOOIIAOT
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TOPU30HTANIBHYI0 CKOpocTh 4 M/c. OmpenenuTs BBICOTY H HaJ UCXOIHBIM YPOBHEM, IOCIE
JIOCTHUKEHUST KOTOPOU IIapHUK JIBUKETCA MO TPACKTOPHUH, OTIIMYAIOIIEHCS OT OKpykHOCTU. Haiitu
CKOpPOCTh IIapUKa B MOMEHT JOCTMIKEHHUS 3TOM BBICOTHI M MAaKCUMAJIBHYIO BBICOTY MOTHSATHS
mapuka. C Kakoil BBICOTHI IIApUK CHOBAa HAYHET JABUTraThbcs MO OKpyxkHOcTH? Ha kakom
HaNMEHBIIEM pPACCTOSHUU (TI0 TOPU3OHTAIM) OT TMOJOXKEHHS PABHOBECHS] HAJ0 MOCTaBUTH
JIOBYUIKY, YTOOBI MOMMAaTh HIAPUK IOCJIEe TOTO, KaK OH MEPEeCTaHEeT JBUTaThCs MO OKPYXKHOCTHU?
ConpoTuBieHHEM BO3TyXa IIPEHEOPEYb.

HeGonpmoe Ttemo, OpoieHHOE BEPTUKAIBLHO BHH3 C BBICOTBI 32 M C HayaJlbHOM
CKOpOCTBIO 2 M/C, YIIPYTO yAapsieTcs O 3aKpeIUIeHHYI0 Ha BbicoTe 20 M. IIaJKYIO IMJIOLIAJKY C
yriaom HakiioHa 30° k ropuszoHTy. OmpenenuTb, BO CKOJBKO pa3 BpeMs MaJeHHs Tela IMpU
BCTpEYE C IUIOMAAKONH OOJbIleé BPEMEHHM CBOOOJHOTO TaJaEHUsS, ecilu KOd(PPHUIHEHT
BOCCTaHOBJIEHUS paBeH (0,8 ManbHOCTH MOJIETa TEjla MO FOPU3OHTAINA, OTHOLIEHHE CKOPOCTEN B
KOHIIE TaJICHUsI ITPHU BCTPEYE C IJIOUIAIKOM U IIPU CBOOOHOM A ICHUH.

B nepeBsuubIi 11ap mMaccoit m1=8 Kr, MoABENMICHHBIH Ha HUTH aauHON | =1, 8 M,
MIOT1aJIa€T TOPU30HTANIBHO JIeTALIas MyJsst Maccol m2=4 r. C Kakoi CKOPOCTbIO JIeTeNa MyJisl, €CIU
HUTH C IIAPOM M 3aCTPSIBLICH B HEM ITyJIel OTKJIOHWJIACh OT BEPTUKAIU HA yroy 0=3°? Pazmepom
mrapa npeHedpeds. Y ap My CYUTATh MPSIMBIM, [ICHTPATbHBIM.

[To HebombpIIOMY KYCKY MSTKOTO ele3a, JeKalleMy Ha HakoBajabHe maccoit m = 300
KT, yaapseT MosioT Maccoll m2 = 8 kr. Onpenenuts KIIJ[ » ynapa, eciu ynap Heynpyruil.
[Tone3Hoi cunTaTh SHEPTHUIO, 3aTPAUYCHHYIO Ha JehopMallrIo KyCcKa Kelesa.

[lap maccoit m1 = 1 Kr IBMKETCS CO CKOPOCTBIO V = 4 M/C U CTaJIKUBAETCS C IIApOM
Maccoi m2 = 2 KTr, ABHKYIIUMCS] HABCTPEUY €My CO CKOPOCThIO V2=3 M/c. KakoBbI CKOPOCTH 11 U
uz mapoB nociie yaapa? ¥Yaap cautaTh aOCOTIOTHO YIIPYTHM, MPSIMBIM, IIEHTPAIbHBIM.

[ap maccoit m1 =3 Kr JOBUKETCS CO CKOPOCTBIO Vi = 2 M/C M CTaJKHUBaeTCs C
MOKOSIIMMCSL TIapoM Maccoil m2=5 kr. Kakas pabGora Oyzer coBepiieHa npu aedopmaruu
nrapoB? Y aap cuutath aOCONIOTHO HEYIPYTHM, IPSIMBIM, IEHTPATBHBIM.

Onpenenuts KIIJ ) Heynpyroro ynapa Ooiika maccoit m1=0,5T, majaromiero Ha cBaio
maccoit m2=120 kr. [Tone3Hoil cunTaTh 3HEPruIo, 3aTpayeHHy0 Ha BOMBaHKE CBaH.

[[Tap maccoit mi1= 4 Kr ABUIKETCS CO CKOPOCTBIO V = 5 M/C W CTaJIKUBACTCS C
IapOM Maccoll m2=6 KI, KOTOpBIH ABMIKETCS €My HaBCTpedy CO CKOPOCThIO V2 = 2 Mm/c.
Onpenenutb CKOpOCTH Ui U u2 LIApOB MOCHE yAapa. YAap cuuTaThb aOCONIOTHO YIPYTHM,
MPSIMBIM, [IEHTPATHHBIM.

W3 cTBONa aBTOMATHYECKOTO NHCTONIETa BbUIeTeNna mynst maccod My = 10 r co
ckopocteio V = 300 m/c. 3arBop muctoinera maccot mz = 200 r mpuxkuMaeTcs K CTBOIY
NPY>KUHOM, KecTKocTh KoTopoir k=25 kH/M. Ha kakoe pac crosHuEe OTOWIET 3aTBOp IMOCIE
BbIcTpena? CuuTaTh, YTO MUCTOJET KECTKO 3aKPETIIcH.

[[Tap maccoit m1 = 5 Kr ABUKETCS CO CKOPOCThIO Vi = 1 M/c M cramkuBaercs ¢
HOKOSIIMMCS IIapoM Maccoi My =2 kr. OnpeaenuTb CKOPOCTH 1 U U2 IIApOB Mocie yaapa. Y aap
CUNTATh A0CONIFOTHO YIIPYTHM, IPSMBIM, [IEHTPATBHBIM.

W3 opynusi, He UMEIOIIEr0 MPOTUBOOTKATHOTO YCTPOUCTBA, TPOM3BOAMIIACH CTpeIb0a B
TOpPU30HTAILHOM HarmpasieHuu. Korna opyzaue 6610 HEMOABUKHO 3aKPETICHO, CHAPSl BbIIETEN
co ckopocThio vi= 600 m/c, a Kor/aa OpyIuio Jajid BO3MOKHOCTh CBOOO/THO OTKAThIBATHCS HA3al,
cHapsiai BbUIeTen co ckopocThio V2 = 580 m/c. C Kakol CKOPOCTBIO OTKaTUJIOCH NPH 3TOM
opynue?

[lap maccoil m1=2 Kr CTaJKUBAECTCSA C MOKOSIIMMCS IIapoM OOJbIIel Macchl U NMpHU
stoM Tepsier 40% xuHeTHYeckod SHepruu. ONpeneauTh Maccy mp Ooyblero mapa. Ynaap
CUUTATh A0COJIFOTHO YIPYTHM, IPSMBIM, LIEHTPATbHBIM.

[Hapuk maccoit m=60 r, NpuBsS3aHHBIA K KOHIy HUTH AnuHOU (1=1,2 M, Bpamaercs c
yactotoif N1 = 2c?, onmpasch Ha TOPH3OHTAIBHYIO IIOCKOCTh. HuTh ykopaumBaeTcs,
npulmkas mapuk K ocu 10 paccrostHus £2=0,6 M. C kakoil yacToToil nz OyAeT mpu 3TOM
Bpamarbes mapuk? Kakyio paboTy A coBepliaeT BHEIIHsS CHia, yKopauuBas HUTh? TpeHuem
HIapuKa O MJIOCKOCTh IPeHeOpeyb.
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ITo kacaTenpHOM K IIKUBY MaXxOBHKa B BUJE TucKa nuamerpoM D =75 cm u maccoii m
= 40 xr npwioxeHa cuia F=1 kH. OnpenenuTs yrioBoe yCKOPEHHE € M YacTOTy BPAIICHUS 7
MaxoBHKa yepe3 Bpems t=10 ¢ mocie Hayaia JedCTBUS CHIIbI, €CJIM PaJNyYC I' IIKMBA paBeH 12 cMm.
Cwtoit TpeHus mpeHeOpeyb.

Ha o06on maxoBuka nuamerpom D=60 cM HamMoTaH HIHYp, K KOHIy KOTOPOIO
IpUBs3aH rpy3 Maccor m=2 Kxr. Onpenenutb MOMEHT UHEPIUH J MaXOBUKa, €CIM OH, BPAIasiCh
PaBHOYCKOPEHHO TOJ] ACWCTBUEM CHIIBI TSDKECTH TPy3a, 3a BpeMs t = 3 ¢ mpuoOpen YriioByIO
CKOpOCTh =9 paj/c.

HuTtb ¢ npuBsi3aHHBIMU K €€ KOHIIaM Tpy3aMu Maccamu m1=50 T u Mp= 60 T nepekuHyTa
yepe3 0ok guamerpom D=4 cm. Onpenenuts MOMEHT uHepuuu J Gi0Ka, eciiu moJ AelcTBUEM
CHJIBl TSKECTH Tpy30B OH IIONYYMI yrjoBoe yckopenume ¢=1,5 pan/c’. Tpenuem wu
MIPOCKATb3bIBAHUEM HHUTH T10 OJIOKY MPEeHEOPEYb.

CrepkeHb BpallaeTCsl BOKPYT OCH, IPOXOJSAIIEH 4Yepe3 €ro CepeauHy, COIJIaCHO
ypaBHenuio 0 = At + Bt3, rie 4 = 2 pan/c, B= 0,2 pan/c®. OnpenennTs Bpamaromuii MOMEHT M,
JIEMCTBYIOIINN Ha CTEPKEHb uepe3 Bpemsi t=2¢ mociie Hayaiaa BpalleHus, €CJIM MOMEHT UHEPIUU
crepkast J=0,048 kxr- M2,

[To ropu30HTANBHOM MIOCKOCTH KATUTCS AUCK cO CKopocThio V =8 m/c. OnpenenuTsb
KOA(P(UIIMEHT COMPOTHBICHUSA, €CITU JUCK, OyAydd NpeJoCTaBIEHHbIM camMoMy cebe,
OCTaHOBWJICS, IPOU/S MyTh =18 M.

Onpenenutb MOMEHT CHUIBI M, KOTOpPBIi HEOOXOIUMO WPHUIOXKUTH K OJIOKY,
BpaIAOmEeMycs ¢ 4acToToit N =12 ¢, 4ToObl OH OCTaHOBHIICA B TedyeHHe BpeMeHH At=8 c.
Huamerp Omoka D=30 cMm. Maccy Oi0ka m=6 KI CUMTaThb PaBHOMEPHO pacIpeaesIeHHON I10
0boy.

bnok, umerommii ¢popmy nucka maccoit m=0,4 Kr, Bpamiaercs Moja AeWCTBUEM CHJIbI
HaATSDKEHUSI HUTH, K KOHLIAM KOTOpOM MoABelIeHbl rpy3sl Maccamu m1 = 0,3 kr u m2 = 0,7 xr.
Onpenenuts cuibl HATSDKEHUS 11 M T2 HUTH 110 00€ CTOPOHBI OJI0Ka.

K kpato crona npukpenieH 010k. Uepes G110k epeKkuHyTa HEBeCOMasl U HepacTsKuMast
HUTb, K KOHI[aM KOTOPOI MpuKperieHs! rpy3bl. OJUH Ipy3 ABMKETCS O TOBEPXHOCTH CTOJA, a
JIpyroy - BoJIb BepTHUKaiIM BHU3. OnpeaenuTts Ko3pPuiueHt f TpeHus Mexay MoBEepXHOCTIMU
rpy3a U CTOJIa, €CJIM MAacchl KaXJOro Ipy3a M Macca OJOKa OJUHAKOBBI U I'Py3bl ABHXKYTCS C
yckopenueM a=>5,6 m/c?. TIpockab3bIBaHIHEM HUTH 110 OJI0KY U CHJIOH TpeHus, AeiicTByomei Ha
6J10K, IpeHeOpeyb.

K koHmam nerkoil M HepacTs’KUMOM HUTH, NMEPEKUHYTOM uepe3 OJIOK, MOJBELICHBI
rpy3sl Maccamu My = 0,2 kr u Mp=0,3 kr. Bo cCKOJIbKO pa3 OTIMYAIOTCS CUJIBI, JeHCTBYIOINE Ha
HUTb MO 00€ CTOPOHBI OT OJIoKa, eciu Macca 01oka m=0,4 KT, a ero 0Ch JBUKETCS BEPTHUKAIHLHO
BBEPX C YCKOpeHMeM a=2 M/c?? CHaaMM TpEeHHs M TIPOCKANB3BIBAHMS HUTH 10 OJOKY
npeHeOpeyb.

Onpenenuth HanpspkeHHOCTh G rpaBUTallMOHHOTO ToJs Ha BeicoTe h=1000 kM Haj
NOBEPXHOCTHIO 3eMiH. CUNTATh U3BECTHBIMH YCKOPEHHE § CBOOOAHOTO MaICHHS Y TTOBEPXHOCTH
3emiu u ee paauyc R.

Kakas paGora 4 Oyner coBeplleHa CHJIaMU T'PaBUTALMOHHOTO TOJIS MPH MaJeHUH Ha
3emutto Tena maccord m=2 kr: 1) ¢ Beicotsl h=1000 km; 2) 13 66CKOHEYHOCTH?

N3 OecKOHEYHOCTH Ha IMOBEPXHOCTh 3eMJIM NajaeT MeTeopur maccod m=30 Kr.
Onpenenuth padboTy 4, KOTOpasi Ipu dTOM OyJIeT COBEpIICHA CHJIAMH TPaBUTAIMOHHOTO TTOJIS
3emin. YckopeHue cBOOOIHOrO MaJieHHs  y TMOBEPXHOCTH 3eMiHu U ee paauyc R cuurath
M3BECTHBIMHU.

C nmoBepxHOCTH 3eMJIM BEPTHKAJIBHO BBEpX IyIEHA pakeTa cO CKOPOCThIO V=5 KM/C.
Ha xaky1o BbICOTY OHa MOJAHUMETCS?

[To xpyroBoii opOute BOKpyr 3emiu obOpamaercs CoyTHUK ¢ nepuogoM T=90 muH.
Onpenenutb BbICOTY CIYTHUKA. Y CKOpEHHE CBOOOAHOIO MajieHusl J y MOBEPXHOCTH 3€MJIU U €€
panuyc R cuntath n3BECTHBIMHU.

Ha xakom paccTosiHiM OT eHTpa 3eMJIM HaXOUTCS TOUYKA, B KOTOPOU HAINPS>)KEHHOCTh
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CyMMapHOTr'0 IrpaBUTALIMOHHOTO 11011 3emiin U Jlynsl paBHa Hymto? [IpuHsATh, 4TO Macca 3eMiu B
81 pa3 Gosbire Macchl JIyHBI U 9TO paccTOsSTHUE OT IieHTpa 3emun 10 reHTpa JIyasr paBao 60 pa-
Juycam 3eMIIu.

CnyTHuK oOparaercss BOKPYr 3eMJIH MO KpyroBoil opbute Ha BbicoTe h=520 km.
Onpenenuts nepuo] oOpalieHus CIyTHUKA. Y CKOPEHHE CBOOOAHOTO Ma/ICHUS g Y TIOBEPXHOCTH
3emiu u ee paauyc R cuuTath M3BECTHBIMHU.

OnpenenuTs TUHEWHYIO M YITIOBYIO CKOPOCTH CIYTHHKA 3eMiIH, 0Opalaromerocs mo
KpyroBoii op6ute Ha BbIcoTe h=1000 kM. YCcKopeHre cBOOOJHOTO TMaJeHUs § y MOBEPXHOCTH
3emiu U ee paauyc R cuntaTh U3BECTHBIMMU.

KakoBa macca 3emnu, ecnu u3BecTHo, yTo JlyHa B TeueHue roaa cosepmaer 13
obpaIeHnii BOKpYT 3eMiIu U paccTosiHue oT 3emiu 10 JIynsl pasHo 3,84 108 m?

Bo ckoibko pa3 cpeaHsis MJIOTHOCTh 3€MHOTO BEIIECTBA OTJIMYAETCS OT CpeAHel
WIOTHOCTH JIyHHOTO? [IpuHsTh, uTo pamuyc R; 3emmu B 390 pa3 Gomnbie paauyca Ry JlyHbl n
Bec Tena Ha JIyHe B 6 pa3 MeHblle Beca Teja Ha 3eMIie.

Bona, koTopyro npokauyuBaroT Yepe3 IIaJAKUi [UIAHT, BBIPBIBAETCSA U3 HErO Yepe3
HAKOHEYHHK, MMEIOIIHIl monepedHoe cedenue 35 cm?. CTpys HampaBieHa 1o yrioM 30° k
TOPU30HTY U MOoJAHKMMaeTcs Ha BbicoTy H=4,8 M Haz BeIXOJHBIM oTBepcTHeM. [lonaromuii nuianr
Hacoca MOrpyKeH B OOJBIION pe3epByap, YPOBEHb BOJbI B KOTOpOM Ha h=2.4 M HIKe ypOBHS
OTBepCTUS B HakoHeyHuke. OrnpenenuTb, Kakyl0 MOIIHOCTb MOTpeOJIIeT OT CeTH
3JICKTPOJIBUTATENb, TPUBOAAIINKI B IEHCTBHE UCIIONBb3yeMbll Hacoc, eciau oomuid KIT/I Hacoca ¢
anekTpoBurarenaemM n=60%.

Ctpys Bombl AuaMeTpoM 2 cM, JBIXKyIasci co ckopocteio 10 m/c, ynapsercs o
HENOJIBUKHYIO IIJIOCKOCTh, ITOCTABJIEHHYIO MNEPHEHAMKYJISpHO K crpye. OnpenenuTts Cuily
JABJICHUS CTPYU HA IUIOCKOCTh, CUUTAs], YTO MOCJE yAapa O MIOCKOCTh CKOPOCTh YaCTHUI[ BOJbI
paBHa HYJIIO.

Ky6uk u3 omHopoAgHOro maTepuana, HaxOJISAIIMICS B >KUIKOCTH, BCIUIBIBAET C
MIOCTOSTHHOM CKOpOCThIO. [ImoTHoCTh *uukoctu B 3,5 pa3a Oojblle TUIOTHOCTH MaTepuania
KyOuka. OrnpenennTsb, BO CKOJBKO pa3 CWila TPeHHUs, NeHCTBYIOIIAs Ha BCIUIBIBAIOLINM KyOUK,
0oJbIIe Beca 3TOro KyOuKa.

B cocyn HenpepsIBHO JIbETCS CTPYsS BOABI M3 KpaHa BOJONPOBOJA. 3a lc HanuBaeTcs
0,3 i Boawl. KakoB nopkeH OBITH JUAMETpP OTBEPCTHUS B JHE COCYAa, YTOOBI BOJa B HEM
JiepKajiach Ha MOCTOSSHHOM YpoBHe, paBHOM 10,5 cm?

[wmaap nHacoca mmeer amamerp 20 cM. B HeM HOBMXKeTCs TOpPHIEHH CO
cKkopocThio 1 M/C, BBITAJIKMBAIOUIMM BOAY uepe3 OoTBepcTHe auameTpoMm 2 cM. OmnpenenuTtsb
CKOPOCTb BBITEKAHUSI BOJIbI U IaBJIEHUE BOJIbI B LIMJIMH]IPE HACOCA.

Teno, mamas B BoAe M3 COCTOSIHHS TOKOS, MPONLIO MyTh S 3a Bpems t OmnpenenuTsb
IJIOTHOCTH Teja, CYUTAs] CHIIy COMPOTHUBIIEHUS BOJbI MOCTOSIHHOM M MEHBbIIEH AEHCTBYIOIIEH Ha
TEJIO CHJIBI TSKECTH B N pas.

nagkuit pe3suHOBBIN IIHYpP, TMHA KoToporo { u koaddumument ympyroctu K,
MO/BEIIEH OJHUM KOHIIOM K Touke O. Ha npyrom konue nmeercsa ynop B. 13 Touku O HaunHaeT
cBoOOomHO mamath Mydra A maccoir m (puc. 2). IlpeneOperas maccoll ImHypa W ymopa,
OTpeAeIUTh MaKCUMaIbHOE PACTSKEHHE LIHYpa.

Onpenenuts CKOPOCTh BBUIETA IIAPUKA MACCOM 15 T M3 MpYyXUHHOIO MUCTOJIETA, ECIIU
npykuHa OblIa ckata Ha Al= 6 cM u ee xecTkocTh k= 180 H/m.

BepxHuii KoHEI TPOBOJIOKH JUINHOM {0 3aKpEIUIEH, a K HI)KHEMY ITOJBEILEH TPYy3 Maccoi
m, oJT JEHCTBUEM KOTOPOTO MPOBOJIOKA yAduHsAeTcs Ha BenuuuHy AL. Onpenenuts u3MEeHEHHE
NOTEHLIMAJIbHON YHEPTUH NTPOBOJIOKH U Ipy3a.

BepxHuii KOHEII METAIUIMYECKOTO CTEPKHS 3aKkperuieH. K HIKHeMy NpuiioKeHa Iapa
CHJI, MOMEHT KoTopoii pasen 102H-M. Yron 3akpyuuBaHus cTepxkHs 5°. Onpenenuts
MOCTOSIHHYIO KPYYEHUsSI ¥ IOTEHUUAIbHYIO SHEPTUIO A€POPMUPOBAHHOTO CTEPKHS.

Onpenenuts CpeIHIO KUHETUYECKYHO0 3HEPIUI0 BpalllaTeIbHOIO ABMXKEHUS OJIHOMN
MOJIEKYJIbl IByXaTOMHOTO ra3a, €ciii CyMMapHasi KHHETUYEeCKasi SHEPTUsl MOJIEKYJI OJIHOTO
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KHAJIOMOJIS 3TOTo Tra3a paBHa 6,02 M k.

CKOJBKO MOJIEKYJT BOJIOPO/Ia HaXOJUTCS B COCYJ€ BMECTUMOCTBIO 2 JI, €CIIU CpelHss
KBaJpaTHUHAs CKOPOCTh JABMKeHHs Mojiekyn 500 M/c, a 1aBienue Ha cTenku cocyna 10° ITa?

HaiiTi cpeHiol0 KMHETHUYECKYI0 SHEPTUI0 BpaIllaTeIbHOTO JIBUXKEHHUS BCEX MOJEKYI,
coaepxarnuxcs B 0,25 r Bogopoja npu temneparype 13 °C.

Hanenne naeanbHoro raza 2 mlla, KoHIIEHTpaIMsT MOJIEKYJI 21010 M3, Onpenenutb
CPEIHIOI0 KHHETHYECKYI0 JHEpPrHi0 TOCTYNATEeNbHOTO JBWKEHHS OJHOW MOJIEKYJIbl U
TEeMIEepaTypy rasa.

Onpenenutbh CpeJHUE 3HAUEHUS TOJHONM KUHETHUYECKOM SHEPrUM OJHOM MOJEKYJIbI
HEOHa, KUCJIOpOJia U BOJIHOro napa npu temmeparype 600 K.

CpemHsis KHHETHYECKAs SHEPIHsl MOCTYIIATEIBHOTO JIBIKEHNs MOJIEKyYI Ta3a pasHa 5 « 10 2 JTx.
Konrentparms monekyi 3+ 10%° em™3, Onpenenmts aBienme rasa.

B cocyne BmectumocTsio 200 cm® HaxouTes ra3 pu Temmeparype 47 °C. V3-3a yTeuku rasa
13 Konos1 pocourtock 107! monekyst. HackonmbKo CHU3HIIOCH IaBIeHHe Ta3a B cocye?

CKOJbKO MOJIEKYJ Ta3a HaXOJAUTCSA B COCYJl€ BMECTUMOCTBbIO 1,5 11 pU HOPMAaJIbHBIX
yCIOBUAX?

OmnpenenuTh KOHIIEHTPALMIO MOJEKYJ HMaealbHOro rasza mpu temmeparype 450 K u
nmasiennu 1,5 MIla.

OnpenenuTs TEMIIEpaTypy HACATBHOTO ra3a, €CIU CPEeIHsST KHHETHUECKash YHEPT s
MOCTYTIATEeILHOTO ABUKEHUS €r0 MOJIEKYT 3,2 X 10719 JIx.

B cocyne BMectumocthio 10 1 Haxoautes 2 r kucaopoga. OnpenenuTs CpeIHIOn UIHY
CBOOOTHOTO TIpo0Oera MOJICKYJI.

OrnpenenuTtb CpeHIO JUTMHY CBOOOAHOTO MpoOera MoJeKysl a30Ta, €Ciu MJIOTHOCTh
pazpexenHoro raza 0,9 « 10 kr/m>.

[Tpu kakoM JaBIEHUM CPEIHSIS [UTMHA CBOOOHOTO Tpo0Oera MoJieKy 1 KUCIOpoaa paBHa
1,25 M, ecniu Temmeparypa raza 50 °C?

Bbraucnute cpeHioro JUIMHY CBOOOIHOTO Mpodera MoJIeKyIT BO3/yXa IIPpH IaBICHHN
1+10° ITa u Temnepatype 10 °C.
[To ycnoButo npeapayInei 3a1auu BEIIUCIATE Ko duiment nuddy3un Bo3ayxa.

Bo ckombko pa3 koaddunmeHt nuddys3un MoIeKysl Bogopoaa 0ombiie KodpHuirenTa
i dy3un Moseky: azora? Temmneparypa U 1aBjeHHE Fa30B OJJTMHAKOBBIE.

CKOJBKO COyiapeHUi B CEKYHJy B CPEIHEM HCIIBITHIBAIOT MOJIEKYJIbI a30Ta,
HaXOJSIINECS TIPU HOPMAaJIbHBIX yCIOBHAX?

Onpenenuts K03 GUIMEHT BHYTPEHHETO TPEHUS YTIIEKUCIIOro ra3a npu remneparype 300
K.

Cocyn BmectumocThio 10 11 comepkuT Bogopoa maccoit 4 r. OnpenenuTth cpeiHee YUCIo
COyIapEeHUN MOJIEKYJI B CEKYHILY.

Ko>(pHIUeHT BHYTPEHHErO TPEHHUs KUCI0PO1a IPU HOPMAIbHEIX yciaosusax 1,91 « 10
kr/(mec). KakoBa cpemHsist JuTmHa CBOOOHOTO IMpodera MoJIeKyJ1 KUCIOPO/ia MPU ATUX YCIOBHSIX?

[lpn kakoM mporecce BBITOJHEE OCYIICCTBIATH PACHIMPEHHE YTICKHCIOro rasa:
aarabaTHOM MM U30TEPMUYECKOM, eclii 00beM yBenuurBaeTcs B 2 pa3za? HaganbHast TemnepaTypa
B 000WX CITy4asx OJMHAKOBA.

Haiiti paboTy 1 n3MeHeHre BHYTPEHHEH SHEPTUH NP aquabaTHoOM paciuupeHnn 1
KT BO3/IyXa, eciu ero o0beM yBemuuniics B 10 pa3. Hawansnas remmeparypa 15 °C.

OnpenenuTb KOJIMYECTBO TEIJIOTHI, coobmmeHHoe 20 T a30Ta, eciii OH ObUT HarpeT oT
27 no 177 °C. Kakyro paGoTy mpH 3TOM COBEPIIUT Ta3 M KaK W3MEHHUTCS €r0 BHYTPEHHS
sHeprus?

Bo ckonbko pa3 yBenmmuuTest 00beM 1 MOIIst BOIOpO/Ia Mpy H30TEPMIYECKOM PaCITHPEHUH
nipu Temriepatype 27 °C, ecnu npu 3ToM OblTa 3aTpaveHa Teriora, paBHas 4 k/[x.

Bonopon, 3anmmarontuii 00beM S 1 W HaXOAAIIMICS TOA JIaBICHUEM 10° Tla,
aanabatHo cxar 1o oovema 1 5. Haiitu paboTy cxartus M M3MEHEHHWE BHYTPEHHEH 3Hepruu
BOJIOpOJA.
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I"a3, 3anumarommii oobem 20 1 o gasnenuem 1 MIla, 6bu1 n306apHO Harpet ot 323 10
473 K. Haiitu paboTy pacimpeHus rasa.

[Tpu narpeBanuu 1 xmoms asora Obuio mepemano 1000 Jx teruoTsl. Onpenenutsb
paboTy pacuIpeHus: Ipyu MOCTOSHHOM JIaBJICHHUH.

Onpenenuth, KaKOe KOJIWYECTBO TEIUIOTHI HEOOXOIUMO COOOIIUTH YIICKHCIOMY Ta3y
Maccoit 220 r, uroOsl HarpeTs ero Ha 20 K: a) npu mocrtossHHOM 00beMe; 0) MpU MOCTOSTHHOM
JTaBJICHUH.

Kakoe KOmM4ecTBO TEIIOTHI HY)XHO COOOIMMTH 1 KMOJIO KHCIOpPOAa, YTOOBI OH
cosepi padory B 1000 Jx: a) mpu U30TEPMHUECKOM Tporiecce; 0) mpu u3o0apHOM?

A3or Maccoit 2 kr, Haxomsammiics mpu Temneparype 288 K, cxumarT: a)
n30TepMHUYecKy; 0) annabarHo, yBenmunBas nasinenue B 10 pa3. Onpenenuts paboTy, 3aTpaueHHYIO
Ha C)KaTHue rasa, B 000uX ciyJasx.

Jlen maccoit 100 r, Haxoasmumiics npu temneparype -30 °C, mpeBpaiiaercss B map.
Onpenenuts U3MEHEHHUE SHTPOIIUU TIPH STOM.

XKenezo maccoii 1 kr mpu remmneparype 100 °C HaxoauTCs B TEIUIOBOM KOHTAKTE C TAKIM
xke kyckoMm xeneza npu O °C. Yemy Oyaer paBHO HM3MEHEHHE SHTPOMHH MPH TOCTHKEHUU
paBHoBecHOU Temneparypsl 50 °C? Cuurtarh, 4TO MOJSIpHAs TETNIOEMKOCTD kKelie3a paBHa 25,14
Jx/K.

Bonopon maccoii 10 T u306apHO pacimpsieTcs, pyu STOM 00BEM €0 YBEITNINBACTCS B 2
paza. OnpenenuTs U3MEHEHUE SHTPOIHUHU BOJIOPOA P 3TOM MPOIIECCe.
OnpenenuTs U3MEHEHHE SHTPOIHH, TIPOUCXOIAINEE IPU CMEITUBAHUH S KT BOJIHI,
Haxosmercs nmpu temrepatype 280 K u 8 kr Bojibl, Haxoasmelics npu Temmneparype 350 K.
O0mweMm renusi, Macca KOTOPOTO COCTABIISIET 2 KT, YBEIIMYHMIICS B 5 pa3: a) H30TEPMUYECKH;
0) agnabatHo. KakoBO M3MeHEeHHEe SHTPOINH B 3TUX CITydasix?

OmnpenenuTh U3MEHEHUE PHTPONMUHU 1 MOJISI MACANBHOTO Ta3a MPH U30XOPHOM,

M300apHOM U U30TEPMUYECKOM IpOIIeccax.
Omnpenenuth M3MEHEHNE SHTPONHH 4 KT CBUHIIA ITPpH oxXJytaxaeHuu ero ot 327 mo 0 °C.
Haiitu n3menenue sutponuu npu HarpeBanuu 1 xr Bogsl ot O go 100 °C u
MOCJIETYOTIEM MTPEBPAIICHUH €€ B TIap MPH TOH kKe TeMIepaType.
Kak u3meHuTcs sHTponus npu n3oTepMuyeckoM paciupenuu 0,1 kr Kkucioposia, €ciiu npu
9TOM 00BEM €ro u3MeHurcst ot 2,5 no 10 n?
OmnpenenuTs U3MEHEHHE SHTPONNH Ipu n300apHoM HarpeBanuu 0,1 kr azora ot 17 1o
100 °C.

JlBa 3apsia HaxXoAATCs B KEpPOCHMHE Ha paccTOssHMM 1 c¢M JApyr OT JApyra u
B3aUMOJICUCTBYIOT ¢ cujioit 2,7 H. BenmnunHa ogHOTO 3apsia B TpU pasza OoJibliie, 4eM Jpyroro.
OnpenenuTs BETUYUHY KaXKOTO 3aps/a.

JIBa ToueuHbIX 3apsiaa, HaxoAsch B Boje (€1 = 81) Ha paccTostHuM { Ipyr OT Apyra,
B3aUMO/ICHCTBYIOT C HEKOTOpO# cuioi F. Bo ckonbko pa3 HEOOXOIMMO YMEHBIINUTh PACCTOSHUE
MEXIy HUMH, 9TOOBI OHU B3aUMOICHCTBOBAJIM € TAKOH K€ CHJION B BO3aAyXe?

JlBa mrapuka OAMHAKOBOTO O0BeMa, obOnajarorpe maccod 6 - 10* r Kaxmbli,
MO/IBEIICHBI Ha IIETKOBBIX HUTAX TMHOM 0,4 M TaK, 4TO UX MOBEPXHOCTH COMPHKACAIOTCs. YTOJI, Ha
KOTOPBIA Pa3oLUIMCh HUTH MPU COOOIIEHUH IIapuKaM OJMHAKOBBIX 3apsoB, paBeH 60°. Haiitu
BEJIMUMHY 3apsIIOB U CHITY 3JIEKTPOCTATUYECKOTr0 OTTAJIKUBAHUSL.

B yrmax mpu ocCHOBaHHU paBHOOEIPEHHOTO TPEYTOJIFHUKA C OOKOBOW CTOPOHOH 8 cM
pacnionoxensl 3apsiabl Q1 u Q2. OnpenenuTs cuily, IEHCTBYIONIYIO Ha 3apsaj BenuunHoi 1 HK,
MOMEIICHHBIN B BEPIINHE TPEyroibHUKa. Yol npu BepmuHe 120°. PaccmoTpets ciyydaii: a) Q1 =
Q2=2uKi; 6) Q1 =-Q2=2 HK.

JIBa paBHBIX OTpHIATEIBHBIX 3apsiia mo 9 HKI KakIblii HaXoJITCS B BOJEC Ha
paccrossHuu 8 cM Apyr oT jpyra. OmpeaenuTs HANpsHKEHHOCTh M MOTEHIMAN TOJs B TOYKE,
PacIioIOKEHHON Ha PACCTOSIHAM S CM OT 3apsoB.

JlBe 6€CKOHEUHO JJTMHHBIC PABHOMEPHO 3apsKEHHBIC HUTH € IMHEHHOM MIIOTHOCTHIO
3apsoB 6 - 10°° Ki/M pacrionoskeHs! Ha pacctostauu 0,2 M ApyT oT Apyra. HaliTi HanpskeHHOCTS
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AIIEKTPUYECKOTO TOJIs, CO3JJAaHHOTO B TOUKE, yaaneHHoi Ha 0,2 M OT Ka)KI0W HUTH.

JIBe mapansenbHble METAJUTMUECKUE TUIACTUHBI, PACTIONOKEHHbBIE B TUAJIEKTPUKE (€ =
2,2), 0611a/1a10T OBEPXHOCTHOH IIOTHOCTHIO 3apsiaa 3 u 2 MkKi1/M2, OnpenenuTh HalpsHKEHHOCTh 1
UHAYKIHIO 3JIEKTPUUECKOTO MOJS MEXIy IJIaCTUHAMU U 3a MpeJesiaMyd IMPOCTPAHCTBA MEXIY
HUMH.

B Bepmnnax kBagpara co ctoponoi 0,1 M nmomemiens! 3apsabl mo 0,1 HKI KaxbIi.
Ornpeaenuth HANPSHKEHHOCTh M MOTEHIMAN TOJIA B LEHTPE KBajpara, €Clid OJIMH U3 3apsioB
OTJIMYAETCS MO 3HAKY OT OCTAJIbHBIX.

[TpocTpaHCcTBO MEXAY ABYMS TapauIeTbHBIMH OCCKOHEYHBIMU TUIOCKOCTSIMH C
TIOBEPXHOCTHOH IIOTHOCTBIO 3apsinoB +5-10 8 Kn/m? u -9 - 10® Ki/m? 3amonneHo cTexiom.
OnpenenuTs HANPSHKEHHOCTH MOJIS: a) MEXTY IIIOCKOCTSMU; 0) BHE MIIOCKOCTEH.

3apsasl o 1 HKi1 kaxap1it moMenieHsl B BepIIMHAX PABHOCTOPOHHETO TPEYTOJbHUKA
co cropoHoit 0,2 M. PaBHOAEHCTBYIOIIAsA CUJI, IEHCTBYIOMIMX HAa YETBEPTHIN 3apsii, TOMEICHHBINH B
cepeauHe OJHON U3 CTOPOH TpeyroibHuKa, paBHa 0,6 MxH. OnpenenanTs BeTUYMHY 3TOTO 3apsiia,
HANPSDKEHHOCTD U MOTEHIIMAJ TI0JISl B TOUKE €r0 PacloIOXKeHHUS.

Toueunsie 3apsapl Q1 = 20 MK, Q2=-10 MmxKn HaxoasaTcs Ha paccTostHUU d = 5 cM
apyr ot apyra. OnpeaenuTs HalpsKEHHOCTD IM0JI B TOYKE, yJIaJI€HHON Ha r1 = 3 OT IEpBOIo U
Ha T2 = 4 cM OoT BTOporo 3apsaa. OnpenenuTs Takke cuiny F, neiicTByromryo B 3Tol TOYKe Ha
ToueuHbIi 3apsin Q=1 MxKor.

Tpu ogmHakoBBIX TOYeuHBIX 3apsaa Q1 = Q2 =Qs = 2 HK HaxonmaTcst B BepuinHax
PaBHOCTOPOHHETO TPEyrojbHUKa co cropoHamu a=10cm. Onpenenutb MOIyJb U HalpaBiIeHUE
cunbl F, neiicTByromei Ha OJJUH U3 3apsiIOB CO CTOPOHBI ABYX JAPYTHUX.

JIBa MOJIOXKHUTEIbHBIX TOUYCYHBIX 3apsga Q u 9Q 3akperuieHbl Ha paccTosHUU 0=
100 cm gpyr ot apyra. OnpenenuTh, B KaKOl TOYKE Ha MPSMOM, MPOXOASIIEH uepe3 3apsibl,
CJIeyeT MOMECTHTh TPETHM 3aps] TakK, 4TOObI OH HAXOMWJICS B PaBHOBECHH. YKa3aTh, KaKOM
3HAaK JIOJDKEH HMMETh STOT 3apsAj A TOro, 4ToObl paBHOBECHE OBLIO YCTOWYHMBBIM, E€CIH
NepeMEeNICHHs 3aps/I0B BO3MOXKHBI TOJIBKO BJOJIb MPSMOH, MPOXOIALIEH yepe3 3aKpersieHHbIe
3apsiibl.

JIBa OAMHAKOBO 3apsDKEHHBIX IIApUKa TMOABEHIEHB B OJHOM TOYKE Ha HUTIX
oanHaKoBOoM JuMHBL [Ipym 3TOM HUTH pa3zouumch Ha yrona o. lllapuku morpyxarT B maclo.
KakoBa mioTHOCTb p Macia, €ciiy yroj pacXoXACHUsI HUTEH MIPU MOTPY>KEHUU B MAcCJIO OCTAaeTCs
HenmsMeHHBIM? IITOTHOCTh MaTepuana IIapukoB po== 1,5-10° kr/m®, awmonexTpuueckas
MIPOHUIIAEMOCTh Maciia € = 2,2.

Yetpipe oauHakoBbiX 3apsga Qi1=Q2=Q3=Qs =40 xHn 3akperuieHsl B BeplIMHAX
KBaapara co croponoit a=10cm. Haiitu cuny F, meicTByromniyro Ha OAWH W3 3THX 3apsIOB CO
CTOPOHBI TPEX OCTAJIbHBIX.

Toueunsie 3apsasl Q1=30 MxKi u Q2= -20 MxKi Haxoasrcs Ha paccrosiauu d=20cm
Ipyr oT apyra. OnpenenuTs HanpsHKEHHOCTh 3lieKTpuueckoro nosis E B Touke, yAaaleHHON OT
nepBoro 3apsaa Ha paccrosaue 1= 30 cM, 20T BTOpOro - Ha 2 = 15 cm.

B BepunHax npaBuIbHOTO TPEYrojbHUKA CO CTOpOHOUM a=10cM HaxonaTcs 3apsiabl
Q1=10mkK1, Q2 =20 MxKn u Qs = 30 mxKn. Onpenenuts cuny F, aeiictByromnyro Ha 3apsn Qi
CO CTOPOHBI ABYX JAPYTUX 3apsI0B.

B BepmmHax kBaapaTa HaxomaTcs oauHakoBble 3apsiabl Q1 = Q2= Q= Q4=8-10 -10
Kn. Kakoit orpunarensHbiii 3apsia Q HYXHO IOMECTUTh B IIEHTpE KBaJpara, 4TOOBI CHIa
B3aMIMHOTO OTTAJIKUBAHUS MOJOXKUTEIBHBIX 3aps0B ObUIa YpAaBHOBEIICHA CHIION MPUTSHKCHUS
OTPHUIIATEILHOTO 3apsiaa’?

Ha paccrosauun d = 20 cM HaxonsTcs ABa TodyeuHbIX 3apsaga: Qi = -50 vKn u
Q=100 uKi. Onpenenuts cuny F, neiictByromryro Ha 3apsia Qs =-10 vKi1, ynaneHHbIi oT. 0001X
3aps/I0B Ha OJIMHAKOBOE pacCTosiHuE, paBHoe d.

Paccrosinune d mexay aBymsi TouednbiMu 3apsimamu Q1 = 2 HKi, u Q2 = 4 uKu,
paBHO 60 cM. OnpenenuTb TOUKY, B KOTOPYIO HY>KHO IIOMECTUTh TpeTH 3apsia Q3 Tak, 4TOOBI
cHUcTeMa 3apsI0B Haxoaujack B paBHoBecun. Ompenenuts 3apsag Qs ¥ ero 3Hak. YCTOWMYHMBOE
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WK HeYyCTOounBOe OyIeT paBHOBecue?

[emaKa Maccoit 8 -107° kr ynepkuBaercs B paBHOBECHH MKy TOPH30HTAIBHO
pacmoI0KEeHHBIMUA OOKJIaIKAMH TUIOCKOTO BO3IYIIHOTO KOHAEHcaTopa. Pa3HOCTh MOTEHIMAIOB
Mexay ookmankamu 49 B, a paccTostHue Mexay HUMHU 1 cM. OnpeaennTs, BO CKOJIBKO pas 3apsi
MBUIMHKHU OOJIbIIE 3JIEMEHTAPHOTO 3apsijia.

3apsn, paBublii 1 HKn, mepeHocuTcs B BO3AyXe M3 TOUYKH, HAXOMAAIICHCS Ha
paccrosHun 1 M OT OECKOHEYHO [IMHHOW, PAaBHOMEPHO 3apsOKEHHOW HUTH, B TOUKY,
Haxosmyrocst Ha pacctossaun 10 cM ot Hee. OnpenenuTs paboTy, COBEPIIAEMYIO MPOTUB CHIT TTOJIA,
€CITM TMHEeWHas MJI0THOCTH 3apsaa HUTH paBHa 1 MkKi/M.

3apsin paBubiii 1 HKn Haxomutces Ha paccrosHuu 0,2 M OT OECKOHEYHO TMHHOM
paBHOMEpHO 3apsikeHHOM HuTH. [lox nmeiicTBuem mosist HUTH 3apsn nepementaercs Ha 0,1 m.
OnpeaenuTts TMHEHHYTO IITOTHOCTD 3apsijia HUTH, eclii padoTa cwt mojs pasHa 0,1 mx/Jx.

3apsin, paBHbiid 1 HKI, iepeHOCUTCS M3 OECKOHEYHOCTH B TOYKY, HAXOMSIILYIOCS Ha
paccTosiHUU 1 cM OT MOBEPXHOCTH 3apsiKeHHOTOo mapa paauycom 9 cM. [ToBepxHOCTHAS MIIOTHOCTH
TIOJIOKHUTENEHOTO 3apsa paBHa 1¢10 “ Ki/m2. Onpenenuts coBepIIaeMyro pU 3TOM paboTy.

Kakyro paboTy Hamo coBepmuTh, 4TOOBI 3apsael, paBHbie 1 m 2 HKm, ¢
paccrosiaus 0,5 M cOmm3mmuch 1o paccrostaust 0,1 m?

3apsn -1 uKin nepemectuics B moge 3apsaaa +1,5 aKin u3 Touku ¢ morenuanom 100B B
Touky c noreHuuagom 600 B. Ompenenuts pabOTy Cuil IOJIE U PACCTOSHHUE MEXIY STUMHU
TOYKaMH.

B mnone OeckoHeuHOW pPaBHOMEPHO 3apsHXKEHHOM TIJIOCKOCTH C TMOBEPXHOCTHOM
MJIOTHOCTRIO 3apsaa 10 MKi/M? u3 ToukH, Haxomsmieiicss Ha paccrosaun 0,5 M or Hee,
nepemeniaercs 3apsa. OnpeaenuTs ero BeIHIUHY, €CIU IIPH 3TOM coBepIIaeTcs paboTa, paBHas
1 m/Dx.

3apsi1 Ha KaXJI0M U3 JIBYX MOCTIEI0BATEIBHO COEIMHEHHBIX KOHACHCATOPOB €EMKOCTHIO
18 u 10 Mx® pasen 0,09 HKi. Onpeaenutb eMKOCTh OaTaper KOHJICHCATOPOB M HaIpsDKEHUE Ha
9TON Oarapee U Ha KaxJ10M KOHJIEHCATOpeE.

BrerancnuTh eMKOCTh OaTapeu, COCTOAIIEH U3 TpeX KOHAEHCATOPOB eMKOCThI0 1 MKD
KaKJIbIH, TIPU BCEX BO3MOXKHBIX CITydasX UX COCAMHEHUSI.

K omgHoit w3 OOKIaJOK TUIOCKOTO KOHJEHCAaTopa MpUJIEraeT CTEeKJISTHHAS
IUTOCKOTapasuIe/ibHast TacTuHa (£1=7) TommuHoi 9 mm. [Tocse Toro kak KOHICHCATOP OTKITFOUUITN
OoT ucTouHMKa HampsokeHUs 220 B ¥ BBIHYNM CTEKISHHYIO IUIACTUHY, MEXKIY OOKJIaJKaMH
YCTaHOBUJIACh PA3HOCTh MoTeHHmamoB 976 B. Ompenenuth 3a30p MEXIy OOKIagKaMu
KOH/JIEHCATOopa.

IMeummaka maccoit M=200 mkr, Hecymias Ha cebe 3apsn Q=40uKun, Brerena B
AIIEKTPUYECKOE TI0JIe B HANpaBlIEeHUU CHIOBBIX IuHUK. [locie NPOXOXKIEHHUS Pa3HOCTH
norenimanoB U==200B B meummHKa mMena ckopocts V=10 wm/c. Ompenenuts CKOpOCTH Vo
MBUIMHKY J0 TOTO, KaK OHA BJIETEJNA B MOJIE.

DnexTpoH, obnagaBmnii kKuHerndyeckoi sueprueit T=10 3B , Breren B oiHOpoAHOE
ANEKTPUIECKOE TI0JI€ B HAIIPABJICHUHM CHJIOBBIX JIMHHH 1101, Kakoit ckopocThio OyaeT o0manarh
AIIEKTPOH, IPOUIS B 3TOM TOJIe pa3HOCTh noTeHmnuanos U=8 B?

Haiitu ortHomenne ckopocreii wono Cu™™ u K', mpomenmux oaMHAKOBYIO
Pa3HOCTb MOTEHIUAJIOB.

OnektpoH ¢ sHeprueir T=400>B (B GECKOHEYHOCTH) ABHXETCS BIOJIb CHIIOBOM
JUHUHM 110 HAMpaBICHUIO K TMOBEPXHOCTH METATUYECKOW 3apsiKeHHOW CQepbl paanycoM
R=10cMm. OmnpenenuTs MUHUMAJIBLHOE PACCTOSHUE a, HAa KOTOPOE MPHOIU3ZHUTCS SJIEKTPOH K
noBepxHocTH cdepsl, eciau 3apsaa ee Q=-10 uKu.

DNEeKTPOH, MPOU/S B INIOCKOM KOHAEHCATOPE MyTh OT OJJHOM IUIACTUHBI 10 JPYTOH,
npuobpen ckopocth v=10° m/c. Paccrosuue mexay nnactunamu d=8 mm. Haiitu: 1) pasHocts
noTteHIanoB U MEeXTy MIaCTHHAMHU; 2) TTOBEPXHOCTHYIO TJIOTHOCTH 3apsija  Ha MIacTHHAX.

[TemnHKa Maccoit m=>5 Hr, Hecymias Ha cebe N=103/1eKTpOHOB, MPOIIia B BAKyyMe
yCKopsolyo pazHocth noteHuuasioB U=1MB. KakoBa kuHetndeckasi sHeprus T mbuiMHKA?
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Kakyto ckopocTs V ipuoOpesa nbiInHKa?
Kakoit MUHUMAaIBEHON CKOPOCTBIO Vmin IOJDKEH 00JajaTh MPOTOH, YTOOBI OH MOT

JIOCTUTHYTh TTOBEPXHOCTH 3apsDKEHHOTO /10 moTeHImana =400 B mertannudeckoro mapa (puc.
7)

puc.7

B omgHOpOIHOE AiIeKTpUYecKoe Moje HanpsikeHHOCThI0 E=220 B/m BretaeT (B1onb
CHUJIOBOM JIMHHMM) JJIGKTPOH CO CKOpPOCThIO Vo=2Mwm/c. Ompenenuth pacctosiHue [, KOTOopoe
MPOMJIET AJIEKTPOH JI0 TOUYKH, B KOTOPOH €ro CKOPOCTh OyI€T paBHA MOJIOBUHE HAYAIbHOM.

DIEeKTpUYECKOe TI0JIE CO3/IaHO OECKOHEYHOW 3apsHKEHHOW MPSAMOM JIMHHEH ¢
PaBHOMEPHO pacIpeAesICHHBIM 3apsron (n=10 aK'n/An\ OrnnenennTh KHHETUYECKYIO SHEPTHio T2
AJIEKTPOHA B TOUKE 2, €CJIU B TOUKE | ~ srus T1=200 5B. Puc. 8.

! puc.8

DJEeKTPOH JIBUXKETCS BJIOJb CHIJIOBOM JIMHUU OJTHOPOJHOTO JIEKTPHUECKOro noiisi. B
HEKOTOpOi Touke mojs ¢ moreHimanoM 01=100 B snextpon wumen ckopocth Vi=6Mw/c.
Onpenenuts noTeHMan 02 TOUKH MoJis, A0 10 KOTOPOil 3JEKTPOH MOTEpsIeT NOJIOBUHY CBOEH
CKOPOCTH.

B MeIHOM MpOBOJHUKE CeYeHHeM 6 MM? M JUIMHOH 5 M TeueT TOk. 3a 1 MuH B
npoBogHUKe Beigensercss 18 JIx temmorel. OnpenenuTs HANPSHKEHHOCTH IO, TUIOTHOCTh U
CHITYy TOKA B IPOBOJTHHKE.

Baytpennee comporuBieHne akkymymnstopa 2 Om. [lpu 3ampIkaHUEM €TO OJHUM
PE3UCTOPOM CHJIa TOKa paBHa 4 A, IpW 3aMbIKaHUM JIPYTMM pe3uctopoMm - 2 A. Bo BHemHei
LeNHu B 000UX Cllydasix BbIAEIsSETCs oJuHaKoBas MomHocTh. Onpenenuts DJ1C akkyMmynsaropa u
BHEIIIHUE CONPOTUBIICHNUS 1IeTIEH.

D/1C 6arapen paBna 20 B. KoaddummeHT none3Horo aeiicTBus 6aTapen COCTaBIISET
0,8 mpu cuite Toka 4 A. Yemy paBHO BHYTpEHHEE CONIPOTHBIIEHHE OaTtapen?

Cuina Toka B pesuctope conpoTtuiaeHueM 10 Om 3a 4 ¢ nunelHo Bo3pacTaeT ot 0 10
8 A. OnpenenuTb KOJIMYECTBO TEIUIOTHI, BHIICIHUBILEICS B pe3UcTOpE 3a MepBbIE 3 C.

Barapes cocrouT u3 5 mocinenoBaTeNIbHO COEAUHEHHBIX 3JEMEHTOB. BHyTpeHHee
conpotusnenue u IJC kaxnoro 0,3 Om u 1,4 B coorBercTBeHHO. [Ipn kakom Toke mosie3Has
MOIIIHOCTH OaTapeu paBHa § BT?

HanpsoxeHne Ha KOHIIaX MPOBOAHMKA conmpoTusieHreM 5 Om 3a 0,5 ¢ paBHOMEpHO
Bo3pacrtaet ot 0 1o 20 B. Kakoii 3aps mpoXoauT Yepe3 MPOBOIHHK 3a 3TO BpeMs?

Cuna ToKa B IMpPOBOJHHMKE paBHOMEpHO Bo3pactaeT oT 0 10 2 A B TeueHue 5 c.
OmnpenenuTts 3apsii, MPOLIEIIHIA IO IPOBOTHHKY.

Cuna Toka B mpoBojHuKe conpotusieHreM 100 Om paBHOMepHO yObIBaeT ¢ 10 10 0
A 3a 30 c. OnpenenuTh KOJTMYECTBO TETUIOTH, BBIACTUBIICHCS B TPOBOIHUKE 32 9TO BPEMHI.

[110THOCTH TOKA B MeJJHOM MpoBoaHuKe paBHa 0,1 MA/M2 Onpenenuts 06beMHYIO
IUIOTHOCTbH TEIIOBOM MOIIHOCTH TOKA.

OnpeeuTh MIOTHOCTh TOKA, €CIM 33 2 C uepe3 HPOBOAHMK cedeHueM 1,6 mm?
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nponwio 2 10'° snexTponos.

[To nBymM O€CKOHEYHO AJUHHBIM MPSIMOJMHEHHBIM MPOBOJHUKAM, HAaXOASIIUMCSA Ha
pacctostHuu 50 cM IpyT OT Apyra, B OJHOM HAaINpaBlIE€HUU TEKYT TOKH [1 u I2 cumoit 5 A kaxabIi.
Mex 1y NpoBOJHUKAMH Ha paccTOAHUU 30 CM OT EPBOI0 PACIOJIOKEH KOJIBIIEBOM MPOBOJHHUK C
TokoM I3 cunoit 5 A. Paguyc xonpua 20 cm. Omnpenenuts HanpsbkeHHOCTh H u maaykuuio B
MarHUTHOTO TOJIS B LEHTPE KOJIBIIEBOTO IPOBOJHUKA. PellleHne nosiCHUTh PUCYHKOM.

ITo nByM OeCKOHEYHO JJIMHHBIM MPSIMOJIMHEHHBIM MPOBOJHUKAM, HAXOAALIMMCS Ha
paccrosauu 10 cM Apyr OT Apyra, TEKYT TOKU CUJION 5 A B kaxaoM. OnpeaeanTs HHIYKIUIO U
HANpsDKEHHOCTh  MarHUTHOTO MOJISI B TOYKE, pPAaCIOJOKEHHOW IOCEPENIMHE  MEXKIY
MPOBOJAHUKAMH B CJIEAYIOIIUX CIy4asX: a) NPOBOAHHUKHU IMapayljieNIbHbl U TOKU TEKYT B OJHOM
HanpasjieHuW; O) IPOBOAHMKHU MEPHEHIUKYISIPHBI, a HANpPaBJIEHUS TOKOB IPOMU3BOJIBHBI.
Pelenne nosicHUTh pUCYHKOM.

ConeHonsi UMeEET IUIOTHYIO TPEXCIOWHYI0 HAMOTKY M3 npoBoja auamerpom 0,1 mwm.
ITo o6moTke Teder Tok cuioit 0,1 A. OmpenenuTs HANPSHKEHHOCTh M WHIYKIIMIO MarHUTHOTO
II0JISI B LICHTPE COJICHOU/IA.

[To n301MpOBaHHOMY KOJIBIIEBOMY MPOBOJHUKY PagdycoM 25 ¢M TedyeT TOK cuiion 15
A. JIBa mpsIMbIX OECKOHEYHO JJIMHHBIX MPOBOJHHKA - OAMH B IJIOCKOCTH KOJIBLA, JAPYTOM
NEePHEHANKYJSIPHO €Wl - KacaloTCs KOJIbLIEBOTO TIPOBOJHMKA B TOYKaX, JIeXKAIIMX Ha
IIPOTUBONOJIOXKHBIX KOHIAX aAuaMerpa. Cuna TokoB B npoBogHukax 10 u 20 A. Onpenenutsb
HANPSDKEHHOCTh B LIEHTPE KOJBIEBOTO TMPOBOJHMKA TMPU TMPOU3BOJIBHO BHIOPAHHBIX
HaIpaBJICHUSAX TOKOB. PelieHne nosiCHUTh PUCYHKOM.

ITo konbiy pamguycoM 15 cm Teder Tok cuiioi 10 A. B 0HON MJIOCKOCTU C KOJIBIIOM
HaXOJIUTCSl OSCKOHEYHO UTMHHBIA NPSAMOJIMHEHHBIH mpoBonHUK ¢ TokoM 10 A. IlpoBomHHK
COBIIAQJACT C KacaTeJlbHOM K Kosblly. HaliTu Hanps>KeHHOCTh W MHIYKLHIO MarHUTHOTO MOJIS B
LIEHTPE KOJIbLIA ITPH PA3IMYHBIX HAIIPABJICHUAX TOKOB. PellleHue noscCHUTh pUCYHKOM.

BuTky 1BYXCIOWHOIO JJIMHHOTO COJICHOWJA HaMOTaHbl U3 MPOBOJOKHU paauycoMm 0,2
MM. B onHoMm cnoe Teuer Tok cuiioit 3 A, a apyrom - 1 A. Onpenenutb HanpsiKEHHOCTb U
MHAYKIHMIO MarHUTHOTO IOJSI BHYTPH COJIEHOMJA B CiIydasX, KOrja TOKHM TEKYT B OAHOM H
MPOTUBOMNOJIOKHBIX HaPaBICHUSIX.

JIBa 6€CKOHEUHO JJIMHHBIX MPSIMOJIMHEHHBIX MPOBOJHMKA C TOKaMH CHJIoW 6 u 8 A
PacIioIoKeHbI B3aUMHO MEPIIeHANKYIIIpHO Ha paccTosiHiH 20 cM. OnpenenuTs HanpsKeHHOCTh U
VMHAYKIHMIO MarHUTHOTO TOJISI HA CEPEIMHE KPATYaIIEero pacCTOSIHUS MEKAY HUMH.

[To 1BymM OecKOHEYHO NIMHHBIM MPSIMOJIMHEWHBIM [TPOBOJHUKAM, PACCTOSHUE MEXITY
KOTOpPBIMH 15 cM, B OJTHOM HaIpaBJIEHUU TEKYT TOKU CHION 4 1 6 A. OnipenenuTs pacCTOSHUE OT
MPOBOJHMKA C MEHBIIIMM TOKOM JI0 T€OMETPUUECKOTO0 MECTa TOUEK, B KOTOPOM HampsKEHHOCTh
MarHUTHOTO MOJIsl paBHA HYJIIO.

JIBa mpoBOHUKA B BUJIE MOJTYKOJICI] JIEKAT B OJTHOM IJIOCKOCTH U UMEIOT OOIIUIA IICHTP.
Panuyc nepsoro nonykonsna 10 cM u cuna Toka B HeM paBHa | A, paguyc BTOpPOro MOJIyKOJIbLa
20 cM 1 B HEM TedeT TOK criioit 4 A. OnpeenuTh HalpsHKCHHOCTh M MHTYKIIMEO MAarHUTHOTO TIOJIS B
LIEHTPE MOIYKOJIEIl B CIIy4asiX, KOrzla TOKA TEKYT B OJHOM M IIPOTHBOIIOJIOKHBIX HAIIPABJICHUSX.
[Tosie OT MOABOAALIMX IPOBOIOB HE YUUTHIBATh.

[To xBagpaTHON pamke co croponoit 0,2 M Teuer Tok cunoit 4 A. Omnpenenuth
HANPSDKEHHOCTh U MHAYKLMIO MarHUTHOTO MOJIS B LIEHTPE PAMKH.

[To AByM mapayuieabHBIM MPOBOJAAM JTHHON |1=3M KaXIblif TEKyT OJWHAKOBBIC TOKH
|=500 A. Paccrosaue d mexay npoBogamu paBHo 10 cm. Onpenenuts cuny F B3anMoericTBus
IIPOBOJIOB.

Ilo Tpem mnapaiienbHbIM MPSAMBIM IPOBOAAM, HAXOASAIIMMCA Ha OJMHAKOBOM
paccrosinun d = 20cMm apyr ot apyra, TekyT onuHakoBble Toku [=400 A. B nByx mpoBojax
HaIpaBJIEHUsI TOKOB COBHNAAAIOT. BBIUMCINTBH 7 KaXKI0TO M3 MPOBOJOB OTHOILIEHUE CHJIBI,
JIEACTBYIOILIEH HA HETO, K €ro JJINHE.

KBanpaTtHast npoBojOoYHas paMKa paclojiokKeHa B OJHOM IUIOCKOCTH C JIMHHBIM
IPSIMBIM IIPOBOJIOM TakK, YTO JIBE €€ CTOPOHBI NapajuieiabHbl npoBoay. [lo pamke u mpoBoxy
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TeKyT oauHakoBble Toku |1=200 A. Ompenenuth cuiny F, nelicTByromlyro Ha paMmKy, €CiH
Onvkaiiiias K MpoBOJy CTOPOHA PAMKH HaXOJUTCS OT HETO Ha PACCTOSIHUH, PABHOM €€ JITHHE.

KopoTkasi KaTyllKa ILIONIablo MonepedHoro cedenus S=250 cm?, copepskalias
N=500 BUTKOB IpOBOAA, IO KOTOPOMY T€YeT TOK [=5A, momenieHa B OJJHOPOJHOE MArHUTHOE
noje HanpspkeHHOCTho H=1000A/m. Haittu: 1) MarHWTHBIE MOMEHT p, KaTyIIKH; 2)
Bpalllaloluii MOMEHT M, NeiCTBYIOIMI Ha KaTYIIKY, €CJIM OCh KaTYIIKK COCTaBiseT yroi 0 =
30° ¢ AMHUSAMH OIS,

Toukuii mpoBox mauHOM |1=20 cM H30THYT B BHJEC MOJYKOJbIIAa M IOMECIIECH B
marautHoe mnone (B=10mTn) Ttak, 4ro muIoOmaap NOJYKOJbLA NEPHEHAMKYJSpHA JUHUAM
MarHuTHOM wuHAyKuu. [lo mpoBomy mnpomyctunu 1ok 1=50 A. Omnpenenuts cuimy F,
JeicTByrolyto Ha nposoa. IlonBoasiue npoBoja HanpaBieHbl BAOJb JIMHUM MarHUTHOM WH-
TYKIUH.

[ITunbl reHepaTopa AmuHON |=4M HaxoasTCcs Ha paccTosHuu d=10cMm apyr oT apyra.
HaiiTi cuiny B3auMHOTO OTTaJIKMBaHUS HIMH MPU KOPOTKOM 3aMBIKaHUH, €CIIU TOK I3 KOPOTKOTO
3aMBbIKaHUS paBeH 5 KA.

KBanpatueiii koHTYp co ctopoHoi a=10cm, mo koTopoMy TedeT TOK [=50A,
CBOOOJHO YCTAaHOBUJICS B OJHOPOAHOM MarHUTHOM mosie (B=10mTm). Onpenenuts u3MeHeHHE
AIl moTeHIHMANbHOW PHEPrHUH KOHTYpa MpPU MOBOPOTE BOKPYT OCH, JieXkalled B IUIOCKOCTH
KOHTYpa, Ha yron v = 180°.

Tonkoe mpoBosIIee KOIbIIO ¢ TOKOM [=40 A momenieHo B OJJHOPOJHOE MarHUTHOE
nose (B = 80mMTun). IlmockocTh Koniblila NMEPHNEHAMKYJSPHA JIMHUSM MAarHUTHOW HMHJIYKIUH.
Pamnyc R xonbia pasen 20 cM. Haiitu cuny F, pactaruBaroniyro KOibIlo.

KBanmparHass pamMka M3 TOHKOTO TPOBOJA MOXKET CBOOOIHO BpalIaTbCs BOKPYT
TOPU30HTAIILHOM OCH, COBHaJaromiell ¢ ogHOU U3 cTopoH. Macca m pamku paBHa 20 r. Pamky
NOMECTUIIM B  oaHOpoaHoe MmarHuTHoe tmone (B = 0,1 Tin), HanpaBieHHOE BEPTUKAIBHO
BBepx. Ompenenu yroi o, Ha KOTOPBIM OTKIOHWJIACH pamMKa OT BEPTHKAIM, KOTJa MO Hel
nponyctiiu Tok =10 A.

[To kpyroBomy BUTKY paguycoM R=5 cm Teuer Tok [=20A. Butok pacnonoxeH
B OAHOpPOJHOM MarHuTHOM mnoie (B=40 mTxa) Tak, 4To HOpMalb K IIJIOCKOCTH KOHTypa
coctaBiseT yron o=mn/6 c BekropoM B. Ompenenuts wnsmenenue All mnoreHIManIbHON
SHEPTUU KOHTYpa MPH €ro MoBOpoTe Ha yroix 6 = m/2 B HampaBICHWU YBEIWYCHUS yTia o.

[To mpsMONVMHEHHBIM JIMHHBIM TMapaUIeTbHBIM MPOBOJHUKAM, HAXOISIIMMCS Ha
paccTOsiHUU 2 CM, B OJIHOM HamlpaBlIEeHUH TEKyT TOKH cuiod 1 A kaxnpiid. Kakyio pabory Ha
€IMHUILY JUTUHBI TIPOBOJHUKOB HY>KHO COBEPILIHTH, YTOOBI pa3BUHYTh UX JI0 PacCTOSHUA 4 cM?

OaHOPOHOE MarHUTHOE ToJie HanpsbkeHHOCThIo 900 A/M IeiiCTBYeT Ha TTOMEIICHHBII
B HEro MpOBOAHMK ANMUHOU 25 cM ¢ cunoit 1 MH. Onpenenuts cuity Toka B MPOBOJHUKE, €CIIU
YTOJI MEX/Ty HAIIPaBJICHUSAMH TOKa M MHAYKIIUN MarHUTHOT'O TOJIsI cocTaBiiseT 45°.

ONEKTPOH, PO YCKOPSIOIIYIO Pa3HOCTh MOTEeHIMaI0B 88 kB, BieTaeT B 01HOPOAHOE
MarHuTHOE MOJie MEePHeHIUKYISAPHO JMHUSAM ero MHAyKuuu. Muaykuus nons pasHa 0,1 To.
Onpenenuts paanyc TPAaeKTOPHH 3JIEKTPOHA.

[Tox neficTBHEM OJTHOPOAHOTO MarHUTHOT'O MOJISI IEPIIEHANKYIISIPHO JIMHUAM UHITYKIIUN
HAaYMHAET IepeMelaTbCs MPSIMOJUHEWHBIA MMPOBOJHUK MACCOM 2 T, IO KOTOPOMY TE€UYET TOK
cuinoit 10 A. Kakoil MarHMTHBII TOTOK IEPECEUYET ITOT MPOBOJHUK K MOMEHTY BpEMEHH, KOI'/a
€ro CKOpOCTh cTaHeT paBHa 31,6 m/c?

Hesakpennennsiit npoBogauk Maccoit 0,1 r u jumHoi 7,6 cM HaXOUTCS B paBHOBECUH
B TOPH30HTAJFHOM MarHWTHOM Tojie HampspkeHHOCThio 10 A/m. OmpenenuTh CHIy TOKa B
IPOBOJHUKE, €CIIM OH NEPIEHANKYISAPEH JIUHUSAM WHAYKLIUH OIS,

[Tpolins yCKOPSIONIYIO Pa3HOCTh IMOTEHIHAIOB 3,52 KB, 3JeKTpoH BieTaeT B
OJTHOPOJTHOE MAarHUTHOE MOJie MEePIEeHAUKYISIPHO JIMHUAM MHAYKuuU. Munykuus nois 0,01 T,
panuyc TpaekTopun 2 cM. OnpeienuTh OTHOLICHHE 3apsia K Macce AIIEKTPOHA.

Burok 2 cM, mo xoropomy Teder Tok cuioi 10 A, cBoOOAHO ycTaHOBMICS B
OJIHOPOJAHOM MarHUTHOM noJje ¢ uuaykuued 1,5 Tin. JIuHun nHAYKIUY neprneHauKYJIIsSpHbI
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IUIOCKOCTH BUTKA. OrpenenuTs paboTy BHELUIHUX CUJI IIPU MOBOpPOTE BUTKa Ha 90° BOKpYT ocH,
COBMAJIAIOIIEH C ero IUaMeTPOM.

Butok pagnycom 5 cm ¢ TokoM A nomemieH B MAarHUTHOE 10JI€ HAIPSPKEHHOCTHIO
5000 A/M Tak, 4yTO HOpMaJlb K BUTKY cocTaBisier yroia 60° ¢ HampaBneHuem mois. Kakyro
paboTy coBepIIaET CUIIa 0JIS IIPU IOBOPOTE BUTKA B YCTOWYUBOE MOJIOKEHHUE?

KBagparnass pamka co croponoit 4 cm coxepxut 100 BHTKOB M TIOMEIIECHA B
OJTHOPOJTHOE MarHUTHOE ToJie HanpsbkeHHOCThio 100 A/m. HampaBnenue momnst cocTaBisieT yrodi
30° ¢ Hopmautbio K pamke. Kakast pabota coBepIiaeTcsi mp MOBOPOTE PAMKHU B TIOJIOKEHHUE, KOTIa
€€ IJIOCKOCTh COBIAJAET C HAPaBICHUEM JIMHUNA UHIYKIUH, €CJIU 110 HEM TeueT Tok 1 A?

[TpoBoanuk ¢ TokoM 1 A nmuHo# 0,3 M paBHOMEPHO BpalaeTcs BOKPYT OCH, MPOXOAIIECH
4yepe3 ero KOHeIl, B IUIOCKOCTH, NEPHEHAUKYISPHOWU JIMHUSAM HMHAYKIIMHM MarHUTHOTO TOJIA
HanpsHKeHHOCTHIO 1 KA/M. 3a oHy MUHYTY BparieHus copepmaercs padora 0,1 J[x. Onpenenuts
YTJIOBYIO CKOPOCTh BpAIllEeHHs IPOBOIHUKA.

Onpenenutb MarHUTHBIM MOTOK @, MPOHU3BIBAIOIIMN COJEHOUJ, €CIU €ro JJIMHA
|=50 cM 1 MmaruuTHBIH MOMEHT pm—0,4B0.

Ha conenoun c cepaeunukoM, HHAYKTHBHOCTHIO 128 I'm u numamerpom 4cwm,
WHIYKIHUA M0Js B KOTOpoM paBHa 1,7 Ti, HaneTo U30JMpOBAHHOE KOJBIO TOTO K€ AUAMETPA.
Onpenenuts DC nnaykuuu B konblie u DJ[C camounaykiuu B coneHoune, ecnu 3a 0,01 ¢ Tok
B €ro 00OMOTKe paBHOMepHO cHMkaeTcs ¢ 0,1A 1o Hys.

Conenowny 6e3 cepreunuka nauHoi 15 cMm u nquamerpom 4 cm umeer 100 BUTKOB Ha
1 cM [UIMHBI ¥ BKJIFOYEH B [IEIIb UCTOYHUKA TOKA. 3a 1 Mc cuia Toka B HeM u3Menmiiach Ha 10 MA.
Omnpenenuts I/1C caMOMHIYKIMH, CYUTAsA, YTO TOK B LIEMTH U3MEHSETCS PaBHOMEPHO.

Conenoun ¢ cepaeunukom (pu= 1000) mauHoit 15 cm u quamerpom 4 cm umeet 100
BUTKOB Ha 1 cM JUIMHBI U BKIIFOUEH B LI€TIb HCTOYHUKA TOKa. 32 1 MC cuiia TOKa B HEM U3MEHUIach
Ha 10 MA. Onpenenuts 3/1C caMOUHIYKITNH, CYUTAS], YTO TOK B IIETIA U3MEHSETCS PAaBHOMEPHO.

C Kkakoil CKOPOCTBbIO MEPHEHIUKYISIPHO OJHOPOJHOMY MArHUTHOMY TIOJIO
HanpspkeHHOCThIo 500 A/M aBukeTcs npsiMoil mpoBoJHUK JuiHOM 30 cM u conpoTusnenueM 0,1
Om? [Ipu 3aMbIKaHUK IPOBOJHMKA 110 HeMY norien Obl Tok cuioit 0,01 A.

B coseHonie cuna Toka paBHOMEpPHO Bo3pactaet ot HyJist 10 10 A B Tedenue 2¢ 1 ipu
stom unayuupyercs D/IC, paBuas 1 B. Kakyroo sHepruro Hakomurt Iojie COJEHOMAA B KOHIE
BO3pacTaHus CUJIbI TOKA?

KBagparnas pamka miomanapio 20 CM2, cocrosmas u3 1000 BUTKOB, pacroyioxkeHa B
OJTHOPOJTHOM MAarHHTHOM TIOJIE TIepIIeHANKYISApHO rommo ¢ uaaykimeit 1 - 10 3 T, B Teuenne 0,02
¢ paMKy yaanuiu 3a npeaensl nois. Kakas 9/]C naBoaurcs B pamke?

Katymxa m3 100 BuTKOB momansio 15 cm? Bpamaercs ¢ 4actoToit 5 ' B 0HOPOIHOM
MarHuTHOM mosie ¢ uaaykuueit 0,2 Tin. Ock BpalieHus neprneHauKyIspHa OCH KaTYIIKU U THHUSIM
MHAYKIMK noJis. OnpenenuTs MakcuManbHyto DJIC HHIYKIIUU B KaTYIIKE.

[lepneHUKyASPHO JIMHUAM OJHOPOJHOTO MarHUTHOrO mousst ¢ uaaykuued 0,3 Tn
JIBIDKETCS] IPOBOJHUK JIIMHON 15 cM co ckopocThio 10 m/c, mepneHauKyaspHOil TPOBOJHUKY.
Onpenenuts IJ1C, ”HAYLIMPYEMYIO B IPOBOTHUKE.

Cuna Toka B COJIGHOMJIE PaBHOMEpPHO Bo3pacTaeT oT Hyis 10 10 A 3a 1 mun. [Ipu
9TOM DJHEPrus MarHUTHOTO Tonis coyieHowaa pocturaer 3HadeHus 20 JIk. Kakas 3J1C
MHAYLUpPYETCs B cojleHou1e?

OnmHocnoNHBIN coieHou ] 0e3 cepaednnka quuHor 20 cM U guaMeTpoMm 4 CM UMeeT
IUIOTHYIO ~ HaMOTKy  mpoBoxoMm  guamerpom 0,1 wmm.  3a 0,1 C cuiia
TOKa B HEM PaBHOMEPHO yObIBaeT oT 5 A 10 Hyns. Onpenenuts D/]C caMOMHIYKIUHU B COJICHOUIE.

AMIUIUTYJa CKOPOCTH MAaTE€pUAIbHOM TOYKHM, COBEpIIAIONIEH T'apMOHUYECKOE
KonebaHne, paBHa 3,6 cM/c, a aMIUIUTY/1a yCKopeHns 5,4 cM/c?. HaliTi aMImiTy Ty CMEIEeHUS 1
[MUKINYECKYIO YaCTOTy KOoleOaHui.

ITon nevictBuem rpysa maccoid 100 r mpyxuHa pactsaruBaercs Ha 4,9cMm. ['py3y
COOOLIMIIM KHHETHYECKYIO 3HEpruto 25 MK, M OH CTaJl COBEpIIaTh FApMOHHUYECKOE KojeOaHHe.
OrnpenenuTh 4acTOTy M aMIUTUTYTy KOJIeOaHUH.



B xabune nudTa nojBenieH MaTeMaTHUYECKUH MasiTHUK, JJIMHA KOTOPOro paBHa 48
cM. KakoB Oyner mepuon kojeOaHWil MasTHUKA, €Clau JUQPT MOJTHUMAETCS C yCKopeHueMm 2,2
M/c??

du3nuecKrii MasSTHUK MPEJCTABIsICT COO0N TOHKHI CTEP)KEHb, MOJABEIICHHBIA 3a
OJIMH W3 ero KOoHIOB. [Ipu Kakoil [uIMHE CTepXHs Mepuojl KojaeOaHU ATOro MasTHHKa OyJer
paBen 1 ¢?

3a Bpems, B TeYEHHE KOTOporo ocuwuisitop cosepmaer 100 konebGaHwmid,
aMIUIMTY/1a yMeHbIIaeTcss B 2 paza. Uemy paBHBI JorapudMuueckuil JeKpEeMEHT 3aTyXaHHs U
JTO0OPOTHOCTH OCITIILISITOpa?

MarepuanbHas Touka maccoil 7,1 r coBepliaeT rapMOHHYECKOE KoJieOaHHE C
aMILUIUTY 101 2 cM U 4acTOTOH 5 I'o. Uemy paBHa
MaKcHMasbHas BO3BpAIllalollas CUJIa U MOJTHAsl SJHEPTUsl KoueOaHmit?

AMIIIUTYJa CKOPOCTH MaTe€pUalbHOM TOUYKM, COBEPLIAIONIEH TapMOHHUYECKOE
Kojebanue, paBHA8 cM/c, a aMILTUTY 12 YCKOPEHUS
16 cm/c?. HaiiTu aMImMTyy CMelleHHs H IUKIHYECKyI0 4acTOTy KoJeOaHwmii.

ITon neiictBueM rpysa maccor 200 r mpykuHa pacTsaruBaetTcs Ha 6,2 cm. ['pysy
cooOmunn kuHeTHdeckyro dSHepruto 0,02 Jbxk m OH cTalm coBepuiaTh TapMOHUYECKOE
kosnebanue. OnpenenuTh YaCTOTy U aMIUIUTYly KOJeOaHUM.

[Tepuon konebanuii marematudeckoro mastHuka 10 c. JlmuHA 3TOrO MasTHUKA
paBHa CyMMe /JJIUH JBYX JAPYTUX MaTeMaTUYECKUX MAasSTHUKOB, OJUH M3 KOTOPBIX HUMEET
yactory kosiebanuii 1/6 I'u. Uemy paBeH mepuoj KojeOaHW BTOPOTO U3 3THX MasTHHKOB?

Ou3nyecknii MagTHUK TMPEACTaBISET COOON TOHKHM CTEp>KEHb MOJBEIICHHBIN 3a
OJIMH W3 ero KOoHHOoB. [Ipu Kakoil [uymHEe cTep:KHA Mepuoj KojeOaHWil 3TOro MasTHHKA Oyaer
paBen 1 ¢?

Cuna Toka B KoneOaTelnbHOM KOHType mM3MeHsercs mo 3akony |1=0,1sin10%, rue
MHOHTENb TIPH CUHYCe BeIpaxkeH B [A], mpu t-B [¢1). UHaykTHBHOCT KOHTYpa 100 MI'H. Haiitu
3aKOH M3MEHEHUS HaNpsHKEHUS! Ha KOH/IEHCATOpPE U €r0 €MKOCTb.

HanpsokeHne Ha oOkiajkax KOHJAEHCAaTopa B KOJeOaTeIbHOM KOHTYpPE U3MEHSETCs
no 3akony V= 10 cos 10* t, rae MEOKUTENH TIpH KOCHHYCE BhIpaxkeH B [B], a MEOXHTENH TIpH t-[C”
Y. Emxocth konnencaropa 10 Mx®. HaiiTh MHIyKTUBHOCTH KOHTYPA U 3aKOH M3MEHEHMS CHIIbI
TOKa B HEM.

MakcumanbHas cuila Toka B KojiebaTrenbHOM KOHType 50 MA, a MakcHUMajabHOE
HanpspkeHue Ha oOkuraakax konaeHcaropa 100 B. Haiitu nukmndeckyro 4acToTy KojeOaHHid, eciii
sHeprus kKoHtypa 100 mx/Ix.

B konebatenpbHOM KOHType MakcuMaibHas cuia Toka 100 MA, a MakcHManbHOE
HanpsDKeHUe Ha oOkIaakax kKonaeHcaropa S0 B. Halitu sHepruto konedaTenbHOro KOHTYpa, €CIu
nepuoJ Konebanuit 25 Mkc.

KonebarenbHblit KOHTYp paJHONPUEMHUKA COCTOUT U3 KATYIIKH C MHYKTUBHOCTBIO 1
MI'H U KOHJIEHCaTOpa, EMKOCTh KOTOPOI'O0 MOXKET M3MEHAThCS B npenenax oT 8,1 no 90 nd. B
KaKOM JIharna3oHe JUIMH BOJH MOXET MPUHUMATh paAMOCTaHIIMK 3TOT IPUEMHUK?

B Bakyyme pacrpocTpassercs IMocKas 3J€KTPOMarHUTHas BOJHA. AMIUIMTYZAa
HANPSDKEHHOCTH AJIEKTPUYECKOro mosis BoHbl 60 B/M. Onpenenuts aMIuIUTy Ay HaIpsKEHHOCTH
MarHUTHOTO TOJIS BOJIHBI M Cpe/iHee 3a IepHo KoJeOaHHii 3HaueHHEe TNIOTHOCTH MOTOKA SHEPTUH.

B oanopoanoii uzorpomnHoit cpeae ¢ € = 1,5 u W =1 pacnpocTpaHsieTcs MmiocKas
AJIEKTPOMAarHUTHAs BOJHA. AMIUIMTYJla HANOpPSHXKEHHOCTH MarHUTHOro mois BosiHbl 0,15 A/m.
Haiitn aMmiutyay HarpspKeHHOCTH JIEKTPUYECKOTOo TOJIsl M pa30BYIO CKOPOCTH BOJIHBI.

Hanpsokenne Ha oOkiaakax KOHAEHcAaTOpa B KoyieOaTelnbHOM — KOHTYpe
m3MeHsercs mo 3akomy U=10cosl0*t B. Emkxocts kompmeHcaTopa 10mMx®. Haiitu
MHAYKTUBHOCTh KOHTYpa M 3aKOH U3MEHEHHUS CUJIbI TOKAa B HEM.

Cnna Toka B KoneOaTelmbHOM KOHTYpe H3MeHseTcs mo 3akony 1=0,1 sin 10%
A. HuaayxtuBnocts koHTypa 0,1 I'm. Haiftu 3akoH U3MEHEHUS HaNpsHKCHUS Ha
KOHJICHCATOPE U €r0 €MKOCTb.
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B konebarenbHOl  KOHType MakcumaibHas cuina Toka 0,2 A, a
MaKkCUMaJbHOE HampsDkeHHe Ha oOkimagkax —koHjaeHcaropa 40B. Haiitm  sHepruto
K0JIe0aTEIbHOTO KOHTYpa, €CII Mepuo Konebanuii 15,7 MKc.

Konnencatopy emkocthto 0,4 Mk® coobmaercs 3apsa 10mxKn, moce
4Yero OH 3aMbIKAeTCs Ha KAaTyIIKy ¢ MHAYKTUBHOCThIO 1 MI'H. Yemy paBHa MakcuMalbHas
CWJIa TOKa B KaTyke?

B Bakyyme pacnpocTpaHsieTcsl IUIOCKasl 3JIE€KTPOMAarHWTHas BOJIHA, Ui KOTOPOM
cpelHee 3a MepHoj KolneOaHWi 3HaueHHe IUIOTHOCTH TIOTOKAa SHEPTHH paBHO 3,3 Br/m2. Uemy
paBHbI aMIUINTY/IHBIE 3HAYEHU S HAIPSPKEHHOCTH 3JIEKTPUUECKOT0 U MAarHUTHOTO TOJIEH BOJIHBI?

B onnopoHo# m3oTponHOK cpeae ¢ € = 2,2 u W =1 pacnpocTpaHseTcs TIocKast
AIIEKTPOMAarHUTHAsE BOJIHA. AMIUTUTY/a HANPSDKEHHOCTH JIEKTPUYECKOro moiisi BoiHbl 50 B/wm.
Kakylo JHEpPruMi0 MepeHOCHT 3Ta BoidHa depe3 mmomanaky 100 cM?  pacrmolokeHHYIO
NEPIEHINKYJIAPHO HAMpaBJICHUIO pacnpocTpaHeHuss BoiHbI, 3a Bpems t = 30 c¢? Ilepuon
Konebanuit 7<<t.

B Bakyyme pacmpocrpaHsieTcsl Ijiockas 3JeKTPOMarHUTHasl BOJHA. AMILIUTYJa
HanpspKeHHOCTH MarHuTHOTO 1oJist BoytHb! 0,25 A/M. Ha ee myTu nepneHIuKyIsipHO HalpaBJIeHUIO
pacrpoCcTpaHeHHsI PAcTIONOkKEeHa MOTIIONIAI0IIAs TTOBEPXHOCTh, UMEIOIIas (hopMy Kpyra panycom
10 cm. Yemy paBHa 3Heprusi, MOrJOLIEHHAs 3TOW NMOBEPXHOCTHIO 3a BpeMsa t=1 muu? llepuon
KoseOaHuit T«t.

YpaBHEeHHE TUIOCKOH yrpyroi BoyHBI s=60c0s(6280t-18,5X), riae MHOXKUTENb TpH
KOCHHYCe BhIpaxkeH B [MkM], ipu t-B [c], mpu x -[M}]. Onpenenuts oTHOIIEHHE AMIUIUTYIBI
CMEILIEHUS YaCTUIl Cpe/ibl K JUTMHE BOJHBI U OTHOLLIEHHE aMIUIUTY1bl CKOPOCTH YacTHUIL K CKOPOCTH
pacrnpocTpaHEHUs BOJIHBI.

Pa3nocth (ha3 koneOaHuMii B TOYKAX, pacIOIOKEHHBIX Ha pacctosHuu 1,2 u 2,5 m
OT M30TPOITHOTO TOYCYHOr0 MUCTOYHKKA, paBHa 31 /4. Yactora konebanuit 100 I'. Onpenenutsd
JUIMHY BOJIHBI U CKOPOCTb €€ PacipOCTPaHEHUSI.

Uemy paBHa pasHocTh (a3 KojebOaHUW B TOUKAX, JIEKAIIMX Ha MPSIMOH,
NEPICHIUKYISIPHOM BOJHOBBIM MOBEPXHOCTSIM, €CIM paccTosiHue Mexay Humu 1,5M? CxopocTb
pacnpoctpanenus Boiabl 300 M/c, a meproj konedanuii 20 Mc.

Onpenenuts JUIMHY 3BYKOBOW BOJIHBI, B BO3ayxe npu Temneparype 20 °C, eciu
gactoTa kosebannii pasaa 700 I'.

HaiiTn 4ncio BO3MOXHBIX COOCTBEHHBIX KojieOaHUW cToimba Bo3dyxa B TpyoOe
mmHON 85 cMm, wactora kKoTtopbix MeHbmie 1 kI, ecnmm Tpyba 3aKkphITa ¢ OAHOTO KOHIIA.
CkopocTb 3ByKka paBHa 340 m/c.

OnpenenuTh JUIMHY 3BYKOBOH BONHBI B Bo3myXxe mpu Temmepatype 20°C, eciu
yactoTa konedanuit 700Iw.

Paccrosiaue mexay aByms messimu B onbiTe FOnra 0,5 MM, a paccrostHue OT mieneit
no 3kpaHa 1,6 M. OmpenenuTs 4uca0 MHTEPPEPEHLUOHHBIX MOJO0C, MpUXoAdIuxcs Ha 1 cm
9KpaHa, eciu JJuHa BOJIHBI cBeTa paBHa 0,62 MkM.

B omwire lOHra omma w3 menedl mepekphIBajgach MPO3PAYHON IUIACTUHKOM
TonHON 10 MKM, BCIEICTBHE YETr0 LEHTPaJbHAs CBETJIAs I0J0CAa CMEIIAIAch B IIOJIOKEHUE,
MepBOHAYATILHO 3aHATOE IEBATOM CBETIION Mmosiocor. HalTu mokaszaTens npesoMiIeHus IIaCTUHKH,
€CJIU JUIMHA BOJIHBI cBeTa paBHa 0,56MKM.

Ha mbutbHYI0 TUIeHKY majaet Genblii cBeT moj yrioM 60°. Ilpu kakoil HauMeHbIIeH
TOJIIIMHE TUICHKU OTPaKSHHbIC JTy4r Oy/IyT OKpallieHsl B 3enenbiii nBet (A =0,53mkm)? [Tokazarensb
penoMIIeHUs] MbUThHOHU BoIbI 1,33.

Jlnist ycTpaHeHUs! OTpaskeHUs CBETa Ha MMOBEPXHOCTh CTEKJISTHHOM JIMH3bI HAHOCUTCS
IUIEHKa BEUIeCTBa C IMoKa3zareiaeM mpenomiieHus (n=1,3) meHbnuM, yeM y crekia. [Ipu kakoit
HaMMEHBIIEH TOJNIIMHE ATOM IJIEHKH OTpakeHHe CBeTa ¢ AJIMHON BoiHbI 0,48 MKM He Oyner
Ha0JII0/1aThCS IPU HOPMAIBHOM aICHUH JTydei?

Ha nmnenky u3 rauuepuna tonuuHoi 0,25 MM nagaer 6enbiit cBet. Kakum Oyner
Ka3aThCs I[BET IJICHKU B OTPXKEHHOM CBETE, €CJIM YToJI ajeHus ay4eit pasen 30°7
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Ha ToHKUIi CTEKISHHBIN KJIMH aJJa€T HOPMAJIbHO CBET C AIUMHOW BOJHBI 0,54 MKM.
PaccrosiHue mexay cocelHUMH UHTEp()EPEHIIMOHHBIMU [10JIOCAMU B OTpa’keHHOM cBeTe paBHO 0,6
MmM. [Tokazarens npenomiienus crekia 1,5. OnpenenuTs yron Mex, 1y HOBEPXHOCTMU KIIMHA.

Ha ToHKuI CTEKISHHBIA KIWH MaJaeT HOPMajJbHO MOHOXPOMATHYECKHU CBET.
Haumenbimast TofmumHa KIMHA, ¢ KOTOPOH BUAHBI HHTEP(HEPEHIIMOHHBIE MOJIOCH B OTPAXKEHHOM
cBere, paBHa 0,12 mxMm. Paccrosinue mexay nmonocamu 0,8 mm. HaiiTu 1yiiHY BOJIHBI CBETa M YTOJI
MEXTy TOBEPXHOCTSIMH KJIMHA, €CJIM IT0KA3aTelb IpeloMiIeHus crekia 1,5.

VYcranoBka Juid HabmoieHus Koiel] HproToHa ocBelaeTcss HOpMaJlbHO MaIaroliiM
CBETOM, JUIMHA BOJHBI KoToporo 0,62 mxm. Hailtm paauyc KpuBH3HBI JIMH3BI, €CIH JUAMETP
TPETHEro CBETJIOTO KOJIbIAa B OTPaKEHHOM CBETE paBeH 7,8 MM.

Konbua HeroToHa 00pa3yroTcsi MeXIy IUIOCKUM CTEKJIOM M JIMH30H C pagnycoM
KpuBHU3HBI 10 M. MOHOXpOMaTHYECKUI CBET MajaeT HOPMaibHO. JluaMeTp TpeThbero TEeMHOTO
KOJIbLIA B OTPAXXEHHOM cBeTe paBeH 8,2 MMm. HaiiTu 1yHy BOJTHBI Ta/IaIOIIETO CBETA.

B ycranoBke myis HaOmrofeHus: Kosern HbIoTOHa mpOCTPaHCTBO MEXKIY JIMH30M U
CTEKJISTHHOW TIIJTACTUHKOW 3all0JIHEHO JKUIAKOCTBbIO. OmnpenenuTh IMoKa3aTelb IPEeIOMICHUS
AKHUJIKOCTH, €CJIM JUaMETP BTOPOTO CBETIIOrO KOJblla B OTPAaXXEHHOM cBeTe paseH 4,8 mm. CBer ¢
JunHOM BosiHbl 0,51 MM magaet HopMmanbHO. Paguyc kpuBu3HBI JIMH3BL 10 M.

Ha nenmpo3paunyio mnperpagy c orBepctueM paauyca 1,2 MM magaer Ijockas
MOHOXpOMaTH4ecKasi cBeToBas BojHa. Kornma paccTosiHue OT mperpajsl 10 3kpaHa paBHo 0,525
M, B LEHTpe Iu(PaKIMOHHON KapTHHbI HAOIIOAAETCS MAaKCUMyM HMHTEHCHUBHOCTH. Ilpum
yBenmu4ueHuu pacctosiHus 10 0,650 M MakcCMMyM HWHTEHCHBHOCTH CMEHSIETCS MHHHMYMOM.
OnpenenuTts JUIMHY BOJHBI CBETA.

Hudpakimonnas kapTuHa Habmromaercss Ha pacctosHUM 80 CM OT TOUYEHHOTO
UCTOYHHKAa MOHOXpomaTtuueckoro csera (A=0,62 mxwm). Ilocepenune Mexay O3KpaHOM H
HCTOYHHKOM CBETa IMOMelIeHa auadparMa ¢ KpyrisiM oTBepcTHeM. IIpu kakoM HamMeHBIIeM
JMaMeTpe OTBEPCTHUS LIEHTP JUPPAKLIMOHHOW KAPTUHBI OyJeT TEMHbBIM?

Ha mens mupunoit 0,25 MM mnamaeT HOPMaIbHO NAapAUICNBHBIA  ITYYOK
MOHOXpOMaTH4YecKoro cera ¢ uiMHOW BosHbl 0,58-mxm. Haiftw mumpuHy LEHTpanbHOTO
TU(GPaKIMOHHOTO MaKCUMYyMa Ha 3KpaHe, y/IaJeHHOM OT 1ienu Ha 1,5 m.

Ha y3kyro mens HOpMaJIbHO MajaeT IUIOCKash MOHOXPOMATHUYECKas CBETOBAs BOJIHA
(A=0,66 mxM). Yemy paBHA OIMpHHA IIEIH, €CIU MEPBBIA JUPPAKIHOHHBIA MaKCUMYyM
HabmoaeTcs mof yriom 1°7?

[Tepuon audpakunoHHON pemieTku paBeH 6 MKM. OnpeaenuTh HauOOJIbIIUN MOPSIOK
CIEeKTpa, 00Illee YHUCIIO TJIABHBIX MAKCUMYMOB B AM(PPAKIIMOHHONW KapTHHE U yYToJl JUPPAKLIUHU B
CIIEKTPE YETBEPTOrO MOPSAJIKA PU HOPMAIBHOM MaJEHUH MOHOXPOMATHYECKOIO CBETA C JIIMHON
BOJHEI 0,55 MKM.

Ha nudpakinmonHyio pemierky ¢ nepuojgoM 5 MKM MajaeT HOpMajabHO Oelblii CBET.
Kakue cniektpanbHble IMHUM OYIyT COBIaaTh B HampasiaeHuu 6=30°7

Kakyio pa3HOCTb NIiIMH BOJH 3eileHbIX Jyded (A=0,53 MKM) MOXET pa3peluThb
mudpaknnonHas pemrerka mupuHoi 20 MM 1 meprogoM 10 MKM B CTIEKTpe TPEeThero mopsaka’?

YeMy nomKHaA OBITH paBHA IIMPHHA JUGPAKIMOHHON PELIETKH C MEePUOIOM 9 MKM,
YTOOBI B CIIEKTPE BTOPOTO TMOPsiiKa ObLT pasperreH xyoier A1 =486,0 um u A2 = 486,1 am?

PaccrosiHne MexIy aTOMHBIMM IUIOCKOCTSIMM KpUCTa/Ula KaiabuuTa paBHo 0,3 HM.
Onpenenutb, NMpU KaKOW JUIMHE BOJHBI PEHTTEHOBCKUX Jiyded BTOPOM JUQPAKIMOHHBIHN
MakCUMyM OyJeT HaONIoAaThCsl MpPU OTpaXeHWH Jyded moj yrinom 60° K MOBEpXHOCTH
KpHUCTaJLia.

Ha rpanp kpucramia KaMeHHOHN COJIM MAaAaeT y3KUH IIyYOK PEHTTEHOBCKHUX JIydeH ¢
mmHoN BonHBl 0,095 M. UeMy nomkeH OBITh paBEH YIroJd CKOJIBKCHHS JIYYCH, YTOOBI
HaOmroancs TupPakIMOHHBIM MakCUMyM TpeThero mnopsaka? PaccrossHue MEXIy aTOMHBIMU
IJIOCKOCTSIMU KpucTaiuia paBHO 0,285 HM.

UYeMy paBHa CTENEHb MOJAPH3AIMUA CBETa, NPEACTaBISIOMEro coloil cMech
€CTECTBEHHOI'O CBETA C JINHEIHO IMOJIIPU30BaHHBIM, €CIIM HHTEHCUBHOCTD IOJISIPU30BAHHOIO
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CBETa paBHA MHTEHCUBHOCTH €CTECTBEHHOTO.

CreneHp MONSPU3ALMU YaCTHYHO TMOJISIPU30BaHHOTrO cBeta paBHa 0,5. Onpenenutb
OTHOLIEHHE MAKCUMaJIbHO HWHTEHCHUBHOCTM CBETa, IIPOIYCKAEMOW aHalu3aTopoM, K
MUHHUMAJIBHOM.

EcTtecTBeHHBIN CBET NPOXOIUT YEpPE3 JBa MOJSIPU3ATOPA, YOI MEXKIY IUIOCKOCTSIMHU
MPOITYyCKaHUsl KOTOPBIX paBeH 45°. Bo CKOJIBKO pa3 yMEHBIIMTCS MHTEHCHUBHOCTb CBETA MOCIE
IIPOXOXKACHUS ITON cucTeMbl? CunTaTh, 4YTO KaXK/bI MOJIAPU3aTOp OTpakaeT U noriomaer 8%
MaJAroIEro Ha HEro CBETa.

UeMy paBeH yroia MexAy IUIOCKOCTSAMM NPONYCKAaHMs ABYX MOJSPU3ATOPOB, €CIU
MHTEHCHUBHOCTh €CTECTBEHHOT'O CBETa, IMPOIIECAIIEro yepe3 HUX, yMeHbluuiaach B 3,3 pasza’?
Cunrare, YTO KX TOIIpU3aTOp OTpakaeT u noryomaer 10% magaromero Ha Hero CBeTa.

EcrecTBeHHBIN CBET MajjaeT Ha KPUCTAILT ajiMa3a noj yriioM bproctepa. Haittu yron
IIPEJIOMJICHUS CBETA.

[Ton xakuM yrjioM K TOPU3OHTY JNOJDKHO HaxoauTbes CoiHIE, 4TOOBI €ro Jyuyw,
OTpaXEHHbIE OT TOBEPXHOCTH BOJIbl, ObUIM MAaKCUMAJILHO MOJISIPU30BaHbI?

Ha noBepxHOCTh MpO3payHOro BEIIECTBA MAJA€T €CTECTBEHHBIM CBET O] YIJIOM
bprocrepa. Koaddumment otpaxenus csera pasen 0,1. Haiftu creneHs moyisipu3anuu
MIPEJIOMJIEHHOT O JIyyYa.

Jlis  HEKOTOpOro Mpo3payHOro BellecTBa Yroj bprocrepa okazancsi paBHBIM
MpeAeIbHOMY YIJIy MOJIHOIO BHYTPEHHErO OTpaxkeHus. OnpenenuTh MOoKa3aTeNlb MPeIoMICHUs
BEIIECTBA.

KBapueByro MIaCTUHKY TOJNIIMHOW 3MM, BBIPE3aHHYIO MEPIECHIUKYJISIPHO
ONTUYECKON OCH, TOMECTWIM MEXAYy AByMs mnojspusatropamu. OINpenenuTb NOCTOSHHYIO
BpalleHUsl KBapla JUisi KPaCHOTO CBETA, €CIM €ro MHTEHCUBHOCTbH IOCJE MPOXOXKIECHUS 3TOU
CHUCTEMBl MaKCHMajbHa, KOTJa Yrojl MEeXay IUIOCKOCTSIMH IPOIMYCKaHMs MOJISPU3aTOPOB paBeH
45°.

PactBop caxapa ¢ konmeHrtpammeii 0,25 r/cm® TommmHOH 18 cM TOBOpaumBaeT
IUIOCKOCTh MOJISIPU3ALMU MOHOXpoMaTnyeckoro ceeta Ha yron 30°. JIpyroit pacTBop TONIIUHOMN
16 cM moBOpauyMBaeT IJIOCKOCTH IOJIIPH3AIMK ITOTO K€ cBeTa Ha yron 24°. OmpenenuThb
KOHIEHTPALMIO caxapa BO BTOPOM pacTBOPE.

Uepnoe temo mmeer temreparypy 71=500K. KakoBa Oymer temmneparypa T2 Tena,
€CIIU B pe3yJIbTaTe HarpeBaHus MOTOK U3yYeHUs YBEIHUUTCS B 1 = 5 pa3?

Temnepatypa abcontoTHo yepHoro tena T=2 kK. Onpenenuts AIUHY BOJIHBI Apm, HA
KOTOPYH0 IPHUXOAWUTCS MAKCUMYM DOHEPIHHM M3JIy4YEHMs, M CIEKTPAJIbHYK IIJIOTHOCTb
IHEPreTUIECKON CBETUMOCTH (M3IMy4aTeIbHOCTH) (IAT)max IS OTOM JTHHBI BOJHBI.

Omnpenenuts TemnepaTypy 7 U dHEPreTUYECKYI0 CBETUMOCTH (M3JIydaTelbHOCTh) Re
a0COJIIOTHO YEPHOTO TeJla, €CTM MaKCUMYM SHEPTUU HU3IyYEHUS IMPUXOJIUTCS Ha JUIMHY BOJIHBI
Am = 600 HM.

N3 cMOTpOBOTO OKOIIEUKA MEeUN U3ITydaeTcs MOToK g = 4 xJx/mMun. Onpenenutsb
Temnepatypy T Tedn, eciy MIoMmanb oKomedka S = 8§ cm?.

[Torox m3nydenus adbcomorHo yepHoro tena ®. = 10 kBr. Makcumy™m sHeprun
U3ITyYEHUs MPUXOJUTCS Ha JUITMHY BOJHBI Am = 0,8 MkM. Onpenenuts miomaas S u3inydaromen
MOBEPXHOCTH.

Kak 1 BO CKOJIBKO pa3 M3MEHUTCS MOTOK U3Iy4YeHHUs aOCOJIIOTHO YEpPHOTOo Tena,
€CJIM MAKCUMYM SHEPrHH U3ITYyUYeHUs NEPEMECTUTCS ¢ KPACHOM rpaHUIbl BUAUMOTO CHEKTpa (Am1
= 780 um) Ha proneToByr0 (Am2= 390 HM)?

OnpenenuTs MOTNIOIMIATENBHYI0 CHOCOOHOCTh 4T CEpPOro Tejia, A KOTOpPOTro
TEeMIIepaTypa, U3MEpPEHHasl paJualOHHBIM NMUPOMETPOM, Tpa= 1,4 KK, Torma kak mcruHHas
temneparypa 7 tena pasHa 3,2 kK.

MyddenbHas mneub, notpebmsiomas MomHocTh P=1 kBt, umeer orBepctue
wiomaapo S=100 cm?. Ornpenenutb AOTI0 1| MOIIHOCTH, PACCEMBAEMON CTEHKAMU I€YH, €CIIU
TeMIrepaTypa ee BHyTpeHHel noBepxHocTtH paBHa 1 kK.
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Cpenusis SHepreTHyeckas CBETUMOCTh R mosepxuocty 3emu pasHa 0,54 J[x/(cm?
muH). KakoBa pomkHa ObITh TeMrepatypa 7 MOBEPXHOCTH 3€MJIM, €CIIU yCIOBHO CYMTATh, YTO
OHa M3JIy4aeT Kak cepoe Telo ¢ K03 uimenTom 4epHoThl ar= 0,257

Haiitu oTHOmIEHWE TPYyNIOBOM CKOPOCTH K (ha30BOM JJIA CBETA C JIJTMHON BOJIHBI
0,66 MKM B cpejie ¢ moKa3aTeneM mpenomiueHns 1,5 n aucnepeueii -4,5¢10%m2,

Karon BakyymHOro (orosneMeHTa OCBEIIaeTCs CBETOM ¢ IIuHON BoiHBI 0,38
MKM. DOTOTOK Npekpamaercss Mpu 3aJep>KUBAIOIIEN pa3HOCTH NOTEHLUaNoB, paBHOW 1,4 B.
Haiit paboTy BBIX0/1a SJICKTPOHOB M3 KaTOa.

Haiitu BenmuuuHy 3a7iep>KMBarolie pa3HOCTH MOTEHLUANOB Ui (OTOIIEKTPOHOB,
HCIIyCKaeMbIX MPH OCBEIIEHUU 1I€3UEBOT0 ANIEKTPOJAa YIbTPa(HOIETOBBIMU JTyYaMH C JJIUHOU
BOJIHBI 0,30 MKM.

KpacHoii rpanunie ¢ororddexra coorBercTByeT miuHa BoiHbl 0,332 mkm. Haiitu
JUIMHY CBETOBOI BOJHBI, Majalolleil Ha dJIEKTPOJ, eciu (OTOTOK IMpeKpaliaercss Mpu
3a/Iep’KUBAIOIICH Pa3HOCTH MOTEHIMAIOB, paBHoM 0,4 B.

[IMHKOBBIM 3JEKTPOJ OCBEHIAECTCS MOHOXPOMATUYECKUM CcBeTOM. DOTOTOK
IpeKpalaeTcs Npu 3aaepxuBaroniei paznoctu norennuaiom 0,6 B. Beraucnuth 1iMHy BOJHBI
CBETa, MPUMEHSIBLIETOCS IPU OCBEILIEHUH AIEKTPOJIA.

Onpenenuth MaKCUMAIbHYIO CKOPOCTh (DOTOIIEKTPOHOB, BBUICTAIOIIUNA U3
BOJIB()PAMOBOTO JIEKTPO/IA, OCBEIIAEMOTr0 yIbTPAPHUOIETOBBIM CBETOM C JUTHHOW BOJHBI 0,20
MKM.

I'amma-¢oTon ¢ aneprueit 1,02 MaB B pe3ynbrare KOMOTOHOBCKOIO paccesHUs Ha
CBOOOZHOM DIJIEKTPOHE OTKJIOHWJCS OT TepBOHAYadbHOrOo HampaBieHus Ha yrom 90°.
OnpenenuTh KUHETUYECKYI0 3HEPIMI0 M HMITYJIBC JJIEKTpOHA oOTHa4yu. Jlo CTOJIKHOBEHUs
3JIEKTPOH MOKOMUJICS.

I'amma-doTon ¢ amuHON BONHBI 2,43 MM HCHBITaT KOMIOTOHOBCKOE paccesHue Ha
CBOOOJAHOM OAJIEKTpOHE cTporo Haszad. OmnpenenuTs KHUHETUYECKYI0 HHEPrHI0 U HMITYIIbC
AJIEKTpOHA OT/Aa4M. [0 CTOJIKHOBEHUS AJIEKTPOH MOKOMJICS.

B pe3ynbraTe KOMITOHOBCKOTO pacCcestHUs Ha CBOOOJHOM 3JIEKTPOHE JUTMHA BOJIHBI
ramMma-(poToHa yBeITUUYMIIACh B JBa pa3a. HaliTh KMHETHYEeCKyI0 SHEPTUIO U UMITYJIbC IEKTPOHA
OTJ]auu, €CJIM yroj paccesHus ¢poroHa paseH 60°. J1o CTOJIKHOBEHHs 3JIEKTPOH MOKOMJICS.

B pesynbraTe KOMITOHOBCKOTO pAaccestHHS Ha CBOOOJHOM 3JIEKTPOHE SHEPTHS
raMMa-(poTOHa yMEHbIIMJIach B TpU pasza. Yron paccesHuss ¢(ortona paseH 60°. Haiitu
KMHETUYECKYIO SHEPTHUIO U UMITYJIbC JIEKTPOHA OTAa4Yu. /{0 CTOJIKHOBEHUS 3JIEKTPOH OKOUJICS.

Kpacnas rpanuna ¢otosddexra g nuHka Ao=310 HM. OnpenenuTsb
MaKCHMaJIbHYI0 KHHETHYECKYIO, SHEPTUIO Timax (POTOINEKTPOHOB B AJIEKTPOH-BOJIbTAX, €CIM Ha
LIUHK I1agaeT cBeT ¢ JuHoi BoaHbI A=200 M.

JlaBneHue p cBera ¢ AMMHOW BOJHBI A=4(0 HM, NaJAIOIIEr0 HOPMaJIbHO HA YEPHYIO
noBepxHocTh, paBHO 2 HIla. Onpenenuts uncino N ¢oToHOB, magaromux 3a Bpems t= 10 ¢ Ha
wrommans S= 1 Mm? 3Toit MTOBEPXHOCTH.

Onpenenuts KO3()PUUUEHT OTpaKEHHUsI P MOBEPXHOCTH, €CIIU MPH SHEPreTHUECKOM
ocsemenHoctn £,=120 B1/mM? naBnenue p cBeta Ha Hee okaszanoch paBHeM 0,5 MkI1a.

JlaBneHue cBeTa, MPOM3BOAMMOE Ha 3€pPKAIBHYIO IOBEPXHOCTh, p=>5Swmlla.
OnpenenuTb KOHUEHTPALMIO /o, (POTOHOB BOJIM3M TOBEPXHOCTH, €CIHM JUIMHA BOJIHBI CBETa,
MaaIoIIEero Ha MOBEPXHOCTh, A = 0,5 MKM.

Ha paccrosiHuu r=5M OT TOYeUYHOro MOHOXpoMaTHyeckoro (A=0,5MKM) U30TpPOITHOTO
MICTOUHMKA pPACIONOKeHa Iomanka (S=8MM2) MepreHIuKyIspHO MaJAloMIM  ITydKaM.
Onpenenuts uucio N GoTOHOB, €XKeCEeKYyHTHO MAAAIONIMX Ha TUIOMAAKY. MOIIHOCTD U3ITyYeHHS
P =100 Br.

Ha 3epkanbHyro MOBepXHOCTh MOJ yrioM o =60° k HOpMaM Majgaer My4oK
MOHOXpoMmaTH4eckoro cBera (A=590 um). [ImOTHOCTH TOTOKA PHEPTrUU CBETOBOTO Myuka O=1
kB1/M?. OnpenenuTs JaBjieHue p, IPOU3BOIUMOE CBETOM Ha 3ePKAIbHYIO TTOBEPXHOCTD.

Cer majaer HOPMalbHO Ha 3€pPKAJbHYIO IOBEPXHOCTb, HAXOMAILIYIOCS Ha
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paccrosiHuM =10cM OT TOYEYHOIrO M30TpPONMHOro wusiyvarensd. [lpm kakoi moumHOcTH P
U3ITyyaTesis JaBJIeHUE p Ha 3epPKabHYIO OBEPXHOCTh OyaeT paBHbiM 1 mI1a?

Ceer ¢ mmHOM BomHbl A = 600 HM HOpPMaibHO MAJAET Ha 3EpKAIbHYIO
MOBEPXHOCTh U MPOM3BOIUT Ha Hee naBieHue p = 4 mklla. Onpenenuts yncio N (GoTOHOB,
najaroiux 3a Bpems t=10 ¢ Ha miomanb S=1mm? 310ik IMOBEPXHOCTH.

Ha 3epKabHYIO MOBEPXHOCTb IIOMANBI0 S = 6 cM? MajaeT HOPMAIbHO TTOTOK
nznyuenus @.=0,8BT. Onpenenuts JaBiIeHNUE p U CUITY 1aBieHUs F cBeTa Ha 3Ty NOBEPXHOCTb.
TodeyHbI1 MCTOYHUK MOHOXPOMATHUECKOTO (A=1HM) W3JIydeHUs HaxXOIUTCS B
HeHTpe cdepudeckoil 3auepHeHHOM KoiObl paamycoM R= 10 cm. OmnpenenuTh CBETOBOE
JaBJICHUE p, IPOU3BOJUMOE HA BHYTPEHHIOIO MMOBEPXHOCTh KOJOBI, €CJIM MOIIHOCTh UCTOYHHMKA
P =1 xBr.

[lepBoHayalbHO ~ TOKOWBIIWMKCS ~ CBOOOJHBIA  DJIEKTPOH B pe3yjbTaTe
KOMIITOHOBCKOTO paccesHus Ha HeM ramma-¢ortoHa c »sHeprueir 0,51 M»sB mpuobpen
kuHeTH4ecKyro sHepruto 0,06 MaB. YUemy paBen yroi paccesausi ¢oToHa?

CKOJIIbKO JIMHUHM CIIEKTpa aToMa BOJOpOJA TOMajaeT B BHAUMYIO 00macTh (A=
0,40 + 0,76 mxMm)? BerariciuTh 3HaYCHHE ITTMHBI OTUX JIMHUH. KakuM 11BeTaM OHM COOTBETCTBYIOT?
CrniekTpanbHble JUHUM KaKUX JUIMH BOJH BO3HUKHYT, €CJIM aTOM BOAOPOJa NEPEBECTH
B cocTtosiHue 35?7
Uemy paBeH OOpOBCKHI pauyc OAHOKPATHO HOHU3UPOBAHHOIO aToMa renus’?
HaiiTi notreHnyan noHu3auu ABYKPaTHO MOHU3HUPOBAHHOTO aToMa JIUTUA?
Boruncnuth nocrosiHHyto Punbepra m 0opoBckuii paanyc Ajis Me30aToMa — aTroMa,
COCTOSIILIETO U3 MPOTOHA (PO aTOMa BOAOPO/Ia) M MIOOHA (YACTHUIIbI, UMEIOIIEH TaKOM ke 3apsi, KaK
y DJIGKTPOHA, ¥ Maccy, paBHyto 207 MaccaM dJIEKTPOHA).
HaiiTn KOpOTKOBOJHOBYIO T'paHUIly TOPMO3HOTO PEHTTEHOBCKOTO CIIEKTpa, €CIU Ha
PEHTTEHOBCKYIO TpyOKy mogaHo Hanpspkenue 60 kB.
Boruncnute Hambosblllee M HauMEHbIIEE 3HA4YEHHWsS JUIMHBI BoJHBI K-cepuu
XapaKTEePUCTUYECKOTO PEHTTEHOBCKOTO M3ITyUeHHs OT IUIATUHOBOTO aHTUKATOAA.
Kakylo HauMeHbIIYI0 Pa3HOCTh MOTEHIMATIOB HY)KHO HPUIOKHUTh K PEHTI€HOBCKOM
TpyOke ¢ BOJb(QPaMOBBIM AHTHUKATOAOM, 4YTOOBI B CIEKTPE XapaKTEPUCTHUUYECKOTO
PEHTI'€HOBCKOT0 M3JTyueHHst Obliu Bee muHuM K-cepun?
JlivHa BonHbl Ka - IMHUM XapaKTepUCTUYECKOTO PEHTIE€HOBCKOIO M3JIy4Y€HHUs paBHA
0,194 um. U3 xakoro Marepuana caenaH aHTHKATO?
IIpn nmepexone 3yeKTpoHa U atrome mMeau ¢ M-ciios Ha L-ciol uemyckaroTes Jydu ¢
JUITMHOW BOJIHBI 1,2 HM. BBIUMCIINTG TOCTOSHHYIO 3KpaHUpOBaHUs B popmysie Moznu.
OneHuTh ¢ TOMOUIBI0 COOTHOUIEHHSI HEOTPEEIEHHOCTE MUHUMAIIbHYIO YHEPTHIO
AIIEKTPOHA, HAXOSIIETOCS B OECKOHEYHO TTTyOOKOM OAHOMEPHON MOTEHIIMANBHON sSIME IIUPUHON
0,1 am.
CoOCTBeHHAs 4acTOTa rapMOHUYECKOT0 OCHuIIATOpa pasHa 4-10" ¢ . Onenuts ¢
MIOMOIIbIO COOTHOIIEHUSI HEOIIPEIEIEHHOCTEN MUHUMANIBHYIO SHEPTHIO OCLIMILISTOPA.

CpenHee paccTosiHUE AJIEKTPOHA OT AApa B HEBO30YXKIEHHOM aToMe BOJ0poOjia
paBHO 52,9 M. BBIUHCIUTS MUHUMAIIBHYIO HEOIIPEEIEHHOCTh CKOPOCTH 3JIEKTPOHA.

Hcnonp3ysi COOTHOLIEHHE HEOIpeleIeHHOCTEH, MOKa3aTh, YTO B SIpE HE MOTYT
HAXOJUTHCS SNEKTPOHbL. JIMHEHHbIE pa3Mepsl s1pa IPHHATH paBHbIMI 1074 M.

Uemy paBHa MUHUMajbHasi HEOIPENEICHHOCTh KOOPAMHATHI TOKOSIIETOCS
AJIEKTPOHA.

Kunernyeckas sHeprusi NpoToHa paBHA €ro SHEPrUH MoKos. YeMy paBHa IpU 3TOM
MUHHMaJIbHas HEONPEAeNeHHOCTh KOOPAMHATHI MPOTOHA?

YeMmy paBHa MHUHHMaJIbHAasi HEONPEIENIEHHOCTh KOOPJAWHATHI (POTOHA BUAUMOIO
U3Iy4eHus ¢ AuHOoM BoiaHBI 0,55 MrM?

[TokazaTk, 4TO JJIs1 YACTHIIbI, HEONIPEIEICHHOCTh KOOPAUHATEI KOTOPOIl paBHa ee
neOpoilyIeBCKO ITIMHE BOJIHBI, HEONPEAEICHHOCTh CKOPOCTH PaBHA 110 MOPAAKY BEIMYUHBI CAMOM
CKOPOCTH.
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EcrecTBeHHas muprHa CeKTpaabHON dMHUU A.=0,55 MKM HM37ydeHHs aToMa Ipu
nepexojie ero B ocHoBHoe coctosiHue paBHa 0,01 M. Onpenenuts cpeHee BpeMs KU3HU aToMa
B BO30YKJICHHOM COCTOSTHUH.

Onpenenuth KOJMMYECTBO TEIUIOTHI Q, BBLAENSIONIEHCS MpU pacmaje pajoHa
akTuBHOCTBIO A = 3,7¢ 10% Bk 3a Bpems t = 20 mun. Kunetudeckas sueprus T BbUIeTaromeii
W3 pajJioHa 0-4acTUIlBl paBHa 5,5 M»1B.

238
Macca m = 1 r. ypana ‘5, U B paBHOBecuM ¢ MpOJyKTaMHU €ro pacraja BbLIEISET

morrocTh P= 1,07%107 Br. Haiiti MonspHyio TermoTy Qm, BBIICISEMYIO YPAHOM 3a CpeJIHEe
BpeMs KU3HU 1) aTOMOB ypaHa.

OnpenenuTh SHEPTHIo, HEOOXOAMMYIO sl pasdeneHus sapa °Ne Ha 1Be -
yactunbl ¥ saapo 2C. DHeprum cBs3u Ha oAuH HykinoH B sapax °Ne, “He u '2C pasmml
coorBercTtBeHHO 8,03; 7,07 u 7,68 M»B.

B onHom akTe neenus sagpa ypaa 2°U ocoboxaaercs sHeprus 200 MboB.
Omnpenenutb: 1) sHepruio, BBLAEHSIONIYIOCS MPU pacmaje BCeX sJep 3TOr0 HM30Tola YypaHa
Maccod m = 1 kr; 2) maccy KaME@HHOTO YIJIs C YACIbHOH TeroToi cropanus  — 29,3
MJIx/KT, S5KBHBAJIeHTHYIO B TEIZIOBOM OTHOMmEHHH 1 Kr ypana 2>°U.

MomtHocts P nBuraresns aromMHoro cyana cocrasisier 15 Mert, ero KIIJ| pasen
30%. OmnpenenuTs MECSYHBIN PacXo]l SIEPHOrO FOPIOYEro MpHu paboTe STOro JBUTaTENs.

Cuutas, 4To B OJHOM aKTe JeleHHs saapa ypaHa 2>°U ocBoboxkaeTcs
sHeprus 200 MaB, onpeaenuTts Maccy m 3TOTO MU30TOMA, MOIBEPTLIETOCS JIEICHUIO MTPH B3pPbhIBE
aTOMHO# ©OMOBI ¢ TPOTHIOBEIM >KkBHBaneHTOM 30-10° Kr, ecnm TemmoBoil AKBHMBAJNEHT
Tpotmia  paBeH 4,19 MJ[x/kr.

Ipu nenenuu sapa ypaHa 2°U 1mop JeHCTBMEM 3aMEIJIEHHOTO HEHTpOHa
00pa3oBaIMCh OCKOJKH ¢ MaccoBbiMu umciamu Mi = 90 u M> = 143. OnpeneinTh YHCIO
HEHTPOHOB, BBUICTEBIINX M3 Sipa B JaHHOM akTe AeneHus. OnpenenuTh SHEPTUI0 U CKOPOCTh
Ka)KIOT0 U3 OCKOJKOB, €CJIM OHHU Pa3JeTaloTCsl B MIPOTUBOMOIOKHBIE CTOPOHBI M UX CyMMapHas
KuHeTr4yeckas sHeprus 1 paBaa 160 M»aB.

Snepunas peaxkuus 4 N (a, p)17 O BbI3BaHA O-4YaCTHIIEH, OOJamaBIIEH
KuHeTH4ecko sueprueit 7, = 4,2 M»aB. Onpenenuts TerioBor 3 EKT 3TON peakiuu, eciiu
MPOTOH, BBUIETEBIIUH TOJ yriaoM 6 — 60° K HampaBIEHUIO IBUKCHHS 0-YaCTHUIIBI, TOTYYUI
KAHETHYEeCKYIo 3Hepruto T = 2 M»1B.

Omnpenenutsd TenaoBbie 3G(HEKTH CIeTYIOMNX PeaKIHii:
"Li (p,n)'Beun * O (d,a)* N.
O . OmnpenenuTs CKOPOCTH TMPOAYKTOB  peaklUu 105 (n,a)7Li,
NPOTEKAIOIIEH B pe3ybTaTe B3aUMOICHCTBUS TEIUIOBBIX HEHTPOHOB C MOKOSIIIUMHUCS SAPAMH
oopa.

Bomnpocsl k 3auery
no guctuminae Pusnka

Kunematnka npsMOJIMHETHOTO JBHKEHUSI MAaTEPUATTBHOM TOUYKH.
Kunematnka KpUBOJIMHEWHOTO IBUKEHUS] MATEPUATIBHON TOYKH.
3aKoHKI HEIOTOHA. Macca u cuia.
Nmmnyinbce Tena. 3aKOH COXpaHEHHS] UMITYJIbCA.
Cuibl yripyrocTH.
Cwitbl TpeHus.
Cunsl Tarorenus. Bec tema. HeBecoMocTb.
Pabora. MouHocTs. DHeprus.
BpamarensHoe ABUKEHHUE TBEPAOTrO TENA.
. FapMonnyeckoe konebaHne U ero XapakKTepUCTUKH.
. Fapmonnueckuit ocrpuisarop. Ilepuoasl konebanuii MaTeMaTH4ecKoro, (pu3nuecKkoro u
NPy KUHHOT'O MasiTHUKOB.

CoNooUrwWNE

B
= O
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12. 3aryxaromue kojaeOaHus, UX YpaBHEHUS U IpaduKu.

13. BeiHyx/1eHHbIE KOJIeOaHUsI, UX YpaBHEHUE.

14. SIsnenue pe3oHaHca, pe30HAHCHAs KpUBasl.

15. CnoxxeHue AByX TapMOHUYECKHUX KOJICOAHMIA.

16. I'padux OueHHit 1 MPUMEHEHHE 3TOTO SBICHHS.

17. YpaBuenue BosiHbL. BosHOBOE YnCIIO.

18. berymue u cTOsSYHME BOJTHBI.

19. BosiHOBBIE TIPOIIECCHI B KUBBIX OpTaHU3Max.

20. TBepaple Tena, )KUAKUE KPUCTAIIIBI U TIOJIUMEPHI.

21. MexaHn4ecKue CBOMCTBA TBEPABIX Tel. 3akoH ['yka.

22. Ilpupona 3ByKa, €ro MHHTEHCUBHOCTb U aKyCTHYECKOE JaBIICHHE.
23. NudpasByk U yabTpa3BYyK.

24. 3aKOHBI TUIPOAUHAMUKH.

25. 3aK0HBI TEMOIUHAMUKHU.

26. TlepBoe 1 BTOpOE HaYasla TEPMOJTMHAMUKH.

27. DHTpONHUS U €€ CTATUCTUUECKUN CMBICTI.

28. DHepreTHUYeCcKHi OanaHC B )KUBOM opranusmMe. 3akoH ['ecca.

Bomnpocel k 3x3aMeny
no qucruminHe Ousnka

Kunemaruka npsMOIMHENHOTO IBU)KEHHS MATEPUATIbHON TOUKH.
Kunemarnka KpMBOJIMHEWHOIO JBUKEHUS MaTEPUAIIbHOU TOUKH.
3aKkoHBI HBIOTOHA. Macca u cuJa.
Nmnynbce Tena. 3aKoH COXpaHEHUsT UMITYJIbCA.
Cuibl ynpyroctu.
Cunel TpeHus.
Cunsl Tarorenus. Bec tena. HeBecomocTs.
Pabora. MouHocTs. DHeprus.
BpamaTensHoe 1BUXEHHE TBEPAOTO Tela.
. FapMonnyeckoe kosedbaHne U ero XapakTepUCTUKH.
. lapmonnueckuit ocrmuisatop. Ilepuonel konebanuii MaTeMaTH4eCcKOro, (GU3NIECKOro U
NPY>KHHHOTO MasiTHUKOB.
12. 3aryxaromue kojaeOaHus, UX YpaBHEHUS U rpaduKu.
13. BeiHyX/IeHHBIC KOJICOaHMsI, UX ypaBHEHNE.
14. SIsnenue pe3oHaHca, pe30HAHCHAsI KPUBAs.
15. CnoxxeHue AByX rapMOHHYECKHX KoeOaHuil.
16. I'padux OueHuit 1 MPUMEHEHHE 3TOTO SIBJICHHSL.
17. YpaBHenue BonHbl. BomHOBOE UnCIoO.
18. berymue u cTosYMEe BOJTHBI.
19. BostHOBBIE MPOIIECCHI B )KUBBIX OPTaHU3MaX.
20. TBepaple Tena, )KUAKUE KPUCTAIIIBI U TIOJIUMEPBI.
21. MexaHW4YecKHe CBOMCTBA TBEPABIX Tel. 3akoH ['yka.
22. IIpupona 3ByKa, €ro MHTEHCUBHOCTb U aKyCTHYECKOE JAaBJICHHE.
23. Uudpa3Byk U yIbTpa3ByK.
24. 3aKOHBI TUIPOAUHAMUKH.
25. 3aK0HBI TeMOIUHAMUKH.
26. IlepBoe 1 BTOpOE HavYaga TEPMOAUMHAMUKH.
27. DHTPONHS U €€ CTATUCTHYCCKUIA CMBIC]I.

CoNoU~wWNE

e
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28. DHepreTHyecKkuii 6anaHC B )KUBOM opranusme. 3akoH I'ecca.

29. 3aK0H COXpaHEHHMs IEKTPUUIECKOTO 3apsa. 3akoH Kymona.

30. HanpsiKeHHOCTD M MOTEHIIHAI SJIEKTPHUECKOTO MOJIS.

31. DIEeKTPOEeMKOCTb, KOHIEHCATOP, IEKTPUIECKOE II0JI€ BHYTPH KOHIEHCATOPA.

32. [TocTostHHOE AIIEKTPHUECKOE TT0JI€ OPTaHU3Ma.

33. ®u3nuecKkrue OCHOBBI AJIEKTPOTEPAIIH.

34. DneKTpuYecKuil TOK, YCIOBHUS €r0 CYIIeCTBOBAHHUS, XapaKTEPUCTHKA TOKA.

35. OCHOBHBIE 3aKOHBI IOCTOSTHHOT'O TOKA.

36. JleicTBUE ANEKTPHUUECKOTO TOKA Ha KHUBYIO TKAaHb, )KMBOH OpPraHU3M.

37. OCHOBHBIE XapaKTEPUCTUKU MarHUTHOTO OJIS.

38. JIBmkeHME AIEKTPOHA B MATHUTHOM H JICKTPUYECKOM TTOJISX.

39. JleiicTBHE MOCTOSHHOT'O MAarHUTHOTO TIOJISI HA OPTaHU3M.

40. MaruauTorepanusi. 3ou1 Kopoboga.

41. OCHOBHOM 3aKOH JICKTPOMAarHUTHON WHTYKIIHH.

42. Bzanmuas nHIyKims. CaMOUHTYKITHSL.

43. JleiicTBUE TEPEMEHHOIO0 MAarHUTHOT'O 110JI1 HA OPTaHU3M.

44. TlepeMeHHBIN 1eKTpUYecKuil TOK. MHIYKTUBHOCTh U €MKOCTb B LIETISIX IEPEMEHHOTO
TOKA.

45. IlonHOE CONPOTUBIIEHHUE B LIENU IEPEMEHHOTO TOKa. 3akoH OMma.

46. Pe30HaHC TOKOB U HANIPSHKCHUH. DIEKTPUICCKUN QUITBTD.

47. duzndeckue OCHOBBI JTMaMEeTPHH, JIOPCaHBAIM3AIINY, JMaTepPMOTOMHH,
JMaTePMOKOATYJISLHH.

48. CBoOOIHBIC STIEKTPOMArHUTHBIE KOJICOaHNI.

49. [TonsTue o Teopuu Makcsesia.

50. DnexTpomarHuTHbIE BOJHBI. [IIkana aeKTpoMarHuTHBIX BOJIH.

51. JleficTBUE JIEKTPOMArHUTHOT'O MOJIS Ha KUBYIO TKaHb.

52. JleficTBUE MEPEMEHHOTO DJIEKTPUICCKOTO TTOJIS.

53. JleficTBUE IEKTPOMArHUTHOTO TOJISL.

54. Hu3ko4acToTHBIE 3JIEKTPUIECKHUE TTOJIST OPTaHU3Ma.

55. O6uue (huznyeckre IPUHIHUIBI METOJI0B JIEKTPOrpaduH.

56. ®u3uveckre OCHOBHI AIIEKTPOKapIuorpaduu.

57. ®du3uveckre OCHOBBI AIEKTpodHIEdatorpapuu.

58. OcHOBHBIE 3aKOHBI T€OMETPUIECKON ONTHKH.

59. UnTepdepennus cBeta.

60. Tudpaxius cBera.

61. Iucnepcus cBeta.

62. [Monsipusanus ceera.

63. TeroBoe nznyyenue. 3akoH Kupxrooa.

64. 3axonsl Credana-bonbimana u Buna.

3aga4u K IK3aMeHY
no pucuumuinHe dOusnka

3anaua 1. C 6amau BeicoToi h=30 M B TOPHU30HTAIIBHOM HAMPaBICHUN OPOIIEHO TEJIO C
HayanbHOM ckopocThio VO = 10 M/c. Onpenenute: 1) ypaBHEeHHE TpaeKTOPUH Tena y(X);
CKOPOCThH V T€Jla B MOMEHT MaJIeHHsI Ha 3eMJTi0; 3) YyroJ , KOTOPBIi 00pa3yeT 3Ta CKOPOCTh C
TOPU30HTOM B TOUKE €0 NaJCHHUS.

3aganua 2. Hlapux maccoit 200 r, mpUBsS3aHHBIM HUTHIO K MTO/IBECY, OMUCHIBAET B
TOPU30HTAIBHOM IJIOCKOCTU OKPYKHOCTB, UMEsI IOCTOSIHHYI0 CKOPOCTh. OIpeNeanTh CKOPOCTh
HIapuKa U IEPUOJ €ro BpallleHusl 0 OKPY>KHOCTH, €CJIU JJIMHA HUTH | M, a ee yroi ¢
BEPTHUKaJIbIO cocTaBisieT 60°.

3anava 3. Beraucnants ycKopeHHe CBOOOIHOTO Ma/ICHNS Tela, HaXOJIIErocs Ha PacCTOSIHUU
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100 kM OT MOBEPXHOCTH 3€MJIH.

3anaua 4 Ha xakoi#i BeIcOTE (B KM) HaJl IOBEPXHOCTHIO 3eMJIM YCKOPEHHE CBOOOTHOTO TafCHUS
B 16 pa3 meHbIIIe, yeM Ha 3eMHOU noBepxHocTU? Paamyc 3emmu 6400 kM.

3agaua 5. /[Ba oquHAKOBBIX IO pazMepy I1apa BUCAT Ha TOHKUX HUTAX, Kacasich APYT Apyra.
[IepBblii 1ap OTBOAAT B CTOPOHY U OTITycKatoT. [locne ynpyroro yaapa mapsl OJHUMAKOTCS Ha
OJIMHAKOBYIO BbIcOTy. Haliute Maccy (B r) nmepBoro mapa, eciiu macca sroporo 0,6 kr.

3agaua 6 Teno Maccoii 5 Kr IBUKETCSI pABHOMEPHO 110 BOTHYTOMY MOCTY CO CKOpocThio 10 m/c.
B HmxHel Touke cuiia 1aBIeHUs Tejla Ha MOCT BJIBO€ IPEBOCXOAUT CUITY TSXKECTH. BHIUHCIUTE
panuyc KpUBH3HBI MOCTa

3anaua 7 Jluneiinas cKOpocTh TOUEK 000/1a Bpalaromierocs koieca pabaa 50 cm/c, a nuHelHas
CKOPOCTh €T0 TOYEK, HaXOAIIHMXCs Ha 3 cM OJrke K ocH BparieHus, pasaa 40 cm/c.

Onpenenure paauyc (B cM) Koseca.

3aganue 8. OnpenenuTe KOTUIECTBO TEIUIOTHI, COOOIIEHHOE Ta3y, €CIIH B MPOIIECCEe U30XOPHOTO
HarpeBaHus kuciopoaa ooremoM V = 20 i1 ero naBnenue n3menmnoch Ha Ap = 100 kI1a.
3ananue 9 Haiitn m3menenue AS sHTponuu mpu U300apHOM pacUIMpeHHH a30Ta Maccoil m=4r
ot 00breMa V1=5 1 10 00beMa V2=9 1.

3agaua 10. Bo ckoibKO pa3 HEOOXOAMMO YBEIHYUTh 00beM (Y = 5 MOJIb) HJICATBHOTO ra3a Mpu
M30TEPMUYECKOM PaACIIUPEHHH, €CIIH €ro SHTponus yBennuuiach Ha AS = 57,6 JIx/K?

3agaya 11. Kamwuiap, BHyTpeHHHH paamyc kotoporo 0,5 MM, omymeH B IKHAKOCTb.
Omnpenenure Maccy *KHUAKOCTH, MOJHSABIIEHCS B KaIWJLISIPE, €CIIU €€ MMOBEPXHOCTHOE HATsDKEHUE
paBuo 60 MH/Mm.

3apaua 12. Bo3aymmseiii my3sipek quamerpom d = 0,02 MM Haxoautcest Ha riayouHe h = 25 cMm
I0JT TTOBEPXHOCTHIO BOAbL. Ompenenurte AaBIEHHE BO3AyXa B ATOM My3bIpbKe. ATMoc(epHOe
JaBJCHUE MPUMHUTE HOpManbHBIM. [loBepxHOCTHOE HatsbkeHue Boabl ( = 73 MH/M, a ee
mnoTHOCTH p = 1 r/em3,

3agaua 13. B cocyne BMectumocThio 1 11 Haxomutcs kuciopon Mmaccod 1 r. Ompenenure
KOHIEHTPALUIO MOJIEKYJI KUCIIOPOAA B COCY/E.

3agauya 14. /[Ba 0quMHAKOBBIX 10 pa3Mepy METANIMYECKUX IIapuKa HecyT 3apsaasl 7 MkKn u —3
MK llapuku npuBenan B CONPUKOCHOBEHHUE M Pa3BEIM HA HEKOTOPOE PACCTOSIHUE, ITOCIIE YEro
CHJIa X B3auMoJelcTBus okaszanach paBHoi 40 H. Onpenenute 310 paccTosiHUE (B CM).
3ananmue 15. Halimute yckopenue, ¢ KOTOpbIM nagaeT mapuk maccor 0,01 kr ¢ 3apsaom 1MxKn
B OJTHOPOJIHOM 3JIEKTPUYECKOM I10JIe C HanpshkeHHOCThio 20kB/M. Bektop HanpskeHHOCTH
HaIpaBJIeH BEPTUKAIBHO BBEpX. TpeHHe He yUIUTHIBATh.

3agaua 16 DieKTpOH ABMKETCS B OJHOPOJIHOM MarHUTHOM noje ¢ uaaykaueit 0,02Ta no
OKPYKHOCTH, UMest UMITyJIbC 6,4+1023krem/c. Haiinure pamuyc (B cM) 3TO¥ OKPYKHOCTH. 3apsiz
anekTpona 1,62107° K.

3agaya 17. OnTrueckast pa3HOCTb X0/1a A IByX UHTEpPEpUPYIOIINUX BOJIH
MOHOXpomaTtuyeckoro csera pasHa O,3X. Onpenenauts pa3HoOCThb (a3 Ada.

3agaua 18. [Inockas cBeroBas BonHa ("=0,5 MKM) majgaeT HOpMaJIbHO HA AUadparmy ¢

KpYTJIbIM oTBepcTHeM nuamerpoM d=I cm. Ha kakom pac- paccTossHuu b OT OTBEpCTHS TOTKHA
HaXOJUThCS TOUKA HAOJIIOIEHUS, YTO- YTOOBI OTBEPCTHE OTKpbIBao: 1) onHy 30HY Dpenens?
2)nBe 30HbI Openens?

3anaua 19. /[nmunaa BosiHBI A, OTOHA paBHA KOMIITOHOBCKOM JUTMHE AC 3JIeKTpoHa. OnpenenuThb
sHepruto E u umnynsc p ¢poToHa.

3anaua 20. Beruncnuth paguyc nepBoil opoUTkl aToMa Bo1opo/ia (0OpOBCKHIA paguyc) u
CKOPOCTb 3JIEKTPOHA Ha 3TOi opOuTe.

3anava 21. Beruuciuts sHepruto E ¢oToHa, ucmyckaeMoro npu nepexojie 3JeKTPOHa B aTOMe
BOJIOPOJIa C TPETHETO SHEPTETUUECKOI0 YPOBHS Ha MEPBBIiA.

3aganue 22. B sapo atoma azora N4 nonazaer anbda-dactuna u ocraercs B Hem. [Ipu aTom
oOpa3zyercs 1p0 HEKOTOPOIo AIEMEHTa U HCITycKaeTcsl NpoToH. KakoB MopsIKoBbIii HOMEp
ATOTO 3JIeMEHTA B IEPUOINYECKOI cucTeMe JIeMeHTOB MeHneneena?

3angauya 23. batoH kon0ackl 3arpsA3HeH PaJIiOaKTUBHBIM H30TOIIOM C ITEPHOJIOM IToTypaciana 24
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yaca. 3a kakoe Bpems pacnagaercs 0,25 HagampHOTO KOJIMYECTBA U30TOMA?

Baganmne 24. OmnpenenuTh MEPHOJ MMOJypacmaga pPagdOaKTHBHOTO H30TOoma, eciu 5/8

Ha4dYaJIbHOI'O
KOJIMYECTBA sIIEp ATOTO M30TOIa pacnanach 3a Bpems t = 849 c.

CEBEPO-KABKA3CKAA T'OCYIAPCTBEHHAA I'YMAHUTAPHO-
TEXHOJIOTYECKAA AKAJAEMUA

Kaq)enpa O6H.[€I/IH)KCHGDHBIC " €ECTECCTBCHHOHAYYHBIC JUCIHUITIIMHBI

2015 - 2016 yu. roa

IK3AMEHAIIMOHHBIN BUJIET Ne 5

ITo qucriumuinne _Pu3nka
s oOydarommxest 1 kypca HanpaieHus nmoarotoku  08.03.01 CtpourtenbcTBo
Bonpocebi:

1. 3natb npuHuun depma B reOMETPUUECKOI ONTUKE U €r0 MATEMaTHYECKYIO
(GOpMYIHPOBKY U MPHUIIOKEHHSL.

Brnanets: crioco6om BbrancieHust paboTsl pH aguadaTHUecKOM Ipoliecce.
YMeTb OIpeAesInTh NPUPALLEHHUE TIMHBI BOJIHBI IS DJIEKTPOMATHUTHOM BOJIHBI C

whmn

yacToToil v = 5 MI'11, KoTOpast mepexoAuT U3 HEMarHUuTHOM CpeJibl ¢ AUDIEKTPHUECKOMN

MIPOHUIIAEMOCTBIO € = 2 B BAKyyM.

3aBenytouuii kadeapoit JI. II. ToxymoBa

TecToBbIE BOIIPOCHI U 3a/IaHUA
o JUCHUITINHE «DPu3nKa»

Pa3znen 1. Mexanuka
(OIIK-2)
1. Kunemaruka ucclemyerT:
d) JBW)KEHUE TEJ U CUJIBI, TPUBOISIIUE K STHM JBHKESHHSIM
b) nBwKkeHue Tem 0€3 UCCICTOBAHMS CHIT, PUBOIAIINX K THM JABHKCHHSIM
C) TpPaeKTOPUHU BO3MOXKHBIX TBHKCHUIN MaTePUAIbHBIX TEI
d) 3aBUCUMOCTHD OIIMCAHUA OIBUXKCHUS OT BI)I60pa CUCTCMBI OTCUCTA

2. at?2+vot+xo=X(t) - atT0:

55



a) ®dopmyIa nepeMelieH s IPH PABHOYCKOPEHHOM JIBIDKCHUH C HAYaIbHOU CKOPOCTHIO
b) ®opmyrna myTH Mpu PaBHOYCKOPEHHOM JIBH)KEHHH C HAYAITbHON CKOPOCTHIO
C) ®dopmyIa nepeMelieH s P PABHOMEPHOM [BIKCHHUH
d) dopmya myTH Ipu paBHOMEPHOM JIBHKEHUU
(OIIK-2)
3. HaiiTu CpeaHIO CKOPOCTh, €CIIU TMEPBYIO MOJOBUHY ITyTH TEJIO JBUTAIOCH CO CKOPOCTHIO
50 km/4ac, a BTOpYIO OJIOBUHY IMYTH cO ckopocThio 100 km/4ac.
a) 75 km/uac
b) 70 km/dac
c) 80 km/uac
d) 66,7 km/gac

4. IlyTp u BeIMYMHA MIEPEMELICHUS PaBHBI IPYT APYTY, €CIH
a) TlepemMelneHre HAYMHACTCS M3 HaYasla KOOPAUHAT
b) Ecnu nBukeHue IPOUCXOIUT TO MPSIMOI U CKOPOCTh HE MEHSIET 3HaKa
C) Ecnu nBmxeHue 0JHOMEPHOE U PABHOYCKOPEHHOE
d) Ecmu nBukeHne paBHOMEPHOES

5. Kakoil myTh npoiier Teno 3a nocieJHIOn CeKyHIy MajeHus ¢ BbIcOThl 490 M?
a 8lwm
b) 181 m
c) 193 wm
d) 93 m

(OIIK-2)
6. OCHOBHBIM 3aKOHOM JIHHAMUKH SIBIISICTCS:
a) 3akoH BceMupHOro TArOTCHHUS

b) 3akoH coxpaHeHUs SHEPrUu

c) Bropoii 3akon Herotona

d) 3akoH cOXpaHEHUs UMITYJIbCa

(OIIK-2)
7. VI3 yeTbIpex cuil B3aMMOJIEHCTBHUSA:
1. 'paBUTaIIMOHHOTO;
2. DIIeKTPOCTaTUIECKOTO;
3. Cnaboro;
4. Cuiibl ynpyroctu
(byHIaMEHTAIEHBIMU SIBIISIOTCSL:
a) Bce cuibr
b) Bce cuitbl, kpome c1aboro B3auMOIAECHCTBUS
C) Bce cuibl, KpoMe AIEKTPOCTATUIECKOTO B3aHMOICHCTBUS
d) Bce cuiibl, KpoMe CHITBI yIIPYTOCTH

(OTIK-2)

8. CocrosiHue MaTepHaIbHON TOYKH B MEXaHUKE OTPEICIISIETCS:
d) 3HavyeHHEM KOOPAMHAT B HAYAIbHBIIl MOMECHT BPEMCHH
b) 3HaueHHMEM KOOPIUHAT M CKOPOCTEHl B HAYaIbHbBII MOMEHT BPEMECHHU
C) 3HaveHHEM CKOPOCTeH B HAYaIbHBI MOMEHT BPEMEHHU
d) 3HaueHHEM CKOpPOCTEi M yCKOPEHHIA B HAYaIbHbI MOMEHT BPEMEHH

9. PaboTa nmepeMEeHHOMN CHIIbI BEIYUCISETCS 1O hopMmyIie:
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2
A= | F(F)dr
1
A=W (r)-W(H) F
(Ra)=WR) rre ' ) | norenmmasmas SHEprus

b)
A= F(F)AF
A=T-T,

. I1e T - KIHeTIuecKas JHEPIIA

10. HaiiTi HepaBUIIbHOE YTBEP)KJICHUE B OJJHOM M3 OTBETOB.
d) Cuia Ha3bIBaETCS MOTCHIIMAIBHOW (KOHCEPBATUBHOM), €CJIU ¢e paboTa:
b) He 3aBucuT OT yTH, Ha KOTOPOM OHA COBEPIIIACTCS
C) Ecnu npoekuuu CUIibl MOXKHO BBIPa3UTh KaK MPOU3BOHBIC OT HEKOTOPOH (DyHKIIMH 110
OJTHOMMEHHBIM KOOpIUHATAM
d) Ecnu pabota, coBepiaemas npu 00X0Jie 3aMKHYTOTO IyTH, paBHA HYJIO

11. J{yst 110001 3aMKHYTOM CUCTEMBI C S CTEIIEHSIMU CBOOOIBI MeeTcst Bcero N ajyiuTHBHBIX
HWHTErpaJIOB (COXpaHSIIOMUXCs BeaudnH), rae N paBHO:

a 3

b) 7

c) 251

d 2

(OIIK-2)
12. ITpu aGCOMOTHO YIIPYTOM HEHTPAITEHOM yIape COXPAHSFOTCS:
d) ToJBKO UMITYJIbC CHCTEMBI

b) Tonbko MexaHWYECKasi SHEPTHUS

C) ToabKO KHHETHYECKAs DHEPIUs

d) Kunernueckas SHEPrHs U UMITYJIbC

(OIIK-2)
13. Bropoii 3axon Keruiepa (3akoH uiomiazieil) COOTBETCTBYET 3aKOHY COXPaHCHHSI
d) oSHepruu
b) MomenTa MMIysBCaA
C) HUMITyJbCca
d) maccer

14. Kakue KOMIIOHEHTHI UMITYJIbCa COXPAHSIOTCS TPU ACHCTBUU CUITBI, HAITPABJICHHOM 110 OCU
0z?

a p:

b) pxupy

C) Pxupz

d) pzupy

(OIIK-1)
15. Kakue KOMIIOHEHTbl MOMEHTa UMITYJIbCa COXPAHSIOTCS P IEHCTBUU CHIIBL,
HanpasJjieHHOU 1o ocu Oz?

8 L:
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b) LxI/I Ly

C) Lx n Lz
d) Lz 58 Ly
(OIIK-1)
16. HaiiguTe BepHYIO GOPMYITY apXUMETOBOM CHIIBI:
a Fa=p.Vig
b) Fa=pxV.g
C) Fa= vamg
d) Fa=p:Vag
(OIIK-1)

17. pv*/2+p+pgh=const —3T10
a) ®dopmyma Ilyaseiins

b) dopmymna PeitHonbaca
c) ®dopmymna Crokca

d) Vpasuenue bepuymu

(IIK-1)
18. 3aKk0oH COXpaHEHHs MaCcChI [Tl HECKMMAEMOM KUIAKOCTH 3aITMCHIBAETCS B BHJIE:
a) pSv=const
b) Sv=const
C) pv=const

(OIIK-1)
19. JTaBienne B 1 MM pr cT. BeIpakenHoe B CH, paBHO
a) 101,3klla
b) 101,3T1a
c) 133,28 I1a
d) 133,28 kIla

(OIIK-1)
20. Tpy0a, Mo KOTOPOIi TEYET KHUIKOCTh, IOCTEIIEHHO CyKaeTcs. Bo CKONBKO pa3 M3MEHHUTCS
CKOPOCTB KUJIKOCTH, €CIIU paguyc TpyObl yMEeHbIIMICS B 3 pa3a?
d) VYwmenbmurcs B 3 paza
b) VYBenuuurcs B 3 paza
C) VYwmenbmurcs B 9 pa3
d) VYsemmuurcs B 9 pas.

(OIIK-1)
21. 3amaHo ypaBHEHHE TapMOHHUYECKUX KosebaHuit: x=Acos(2nt/T + ao). Kakoe u3
HIDKETIPUBEICHHBIX BBIPAKEHHUH MPECTaBIseT (hazy STHX KojeOaHwit?
a 2at/T
b) 2n/T
C) (2nt/T + ao)
d) cos(2nt/T + a0)

(OIIK-1)
22. T'apmoHnYecKkoe KonebaHue NMeeT apaMeTphl: aMIUTUTYa KoJebanuii 5 cM,
[UKJTHYECKast 9aCTOTa 27 ¢ 1, HadaibHas (aza /4. YpaBHEHHUE NBIKCHUS IMEET BU]I
a) X =5cos2n/T(t + m/4)
b) X =5cos2n(t +n/4)
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C) X =S5cos(2nt + w/4)
d) x =0,05cosnt/T + w/4)

(OIIK-1)
23. KonebarenpHOE JBUKCHHE OMKICHIBACTCS YpaBHEHUEM X = Acos(mt + o).
[ToHas sHEprus KojaebaHU paBHa

2 42
ma A
a) &

2
%cosz((m + &)

b)
2 52

ma’ A
5 |

sin 2(an + &)

d)
(OIIK-1)
24. Kakoe u3 IpUBEICHHBIX HIDKE BRIPAKCHHUI ONIPEIEIIICT TOJHYIO SHEPTHUIO 3aTYXAFOIIHX
KoaeOanuii

ma” A

(OIIK-1)
25. CkoIbKO BpEMEHH CBET UAET OT 3emiin 10 Mepkypus? Paccrosaue ot 3emin 110
Mepkypus 58 MIIH KM.
a 0,02c¢
b) 100c
c) 200c
d) 1000 c

(OIIK-1)
26. JInnHa mokosierocst crepxkHs 10 M. Uemy OyneT paBHa ero JJTHHA IPH JBWKCHUHU CO
ckopocthio 0,6 BIOIb cTEpKH?
a 6Mm
b) 8m
c) 10m
d) 16m
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(OIIK-1)
27. ®opmyna AJisl pelITUBUCTCKON Macchl uMeeT Bua (Vv=[c)

m= :
1-8
)
m= mgaj1— 8
b)
= —
2 —
C) =
(OTIK-1)

28. Bpewmsi )XM3HM HECTAOMIBHON YaCTHIIBI B COOCTBEHHOH CHCTEME OTCYeTa PaBHO 10 .
Kakoe 13 HIKecneayomux BeIpaXEeHUH JaeT BpeMs )KU3HU YacTHUIIBI B 1a00OpaTOPHOI cucreme
OTCYETa, OTHOCUTEJILHO KOTOPOH YacTHIIA ABUKETCS CO CKOPOCTHIO V=[3C

T
z_ 0

-8

a)

(OIIK-1)
29. CobcTBeHHast SHEPIHsl YaCTHUIIBI paBHA

2
g

1- g2
2
LN
2

a)

d)
Pazgen 2. MoaekyasipHasi pu3uKa 4 TEePpMOAMHAMHUKA

(OIIK-1)
30. VkaxuTte cpeid HUKETPUBEICHHBIX BBIPAKEHUH TO, KOTOPOE COOTBETCTBYET PHEPTUU
OJHOM MOJIEKYJIbI rasa.
i+2
—kT
a ?
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c)

d)

(OIIK-1)
31. Yemy paBHO 00I1I€€ YMCIIO CTETIEHEH CBOOOIBI TSl MOJIEKYJIBI HI€aTbHOTO, 2-X aTOMHOTO
raza?
a 3
b) 4
c) 6
d 5

(OIIK-1)
32. YpaBHeHI/Ie COCTOAHUA NACAJIbHOTO ra3a UMECT BUJ
pV=const
pv
T =const

a)

(OIIK-1)
33. YpaBHenue aquadathl IS UI€aTHHOTO Ta3a HMEET BUJT

pV=const
a)

/&4
b) 2 =const

_HN

=const

c)

|

d) =const

(OIIK-1)
34. BeipaxeHnue i1t paboThl pacIMpeHHst HeaabHOro ra3a npu U30TepPMUYECKOM Ipolecce
UMeeT BUJI:

a) A=0

A=P(V,-V))
b)
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A= M 2
C)
N
A=—RTI]
M 4
d)
(OIK-1)

35. [lepBoe Havana TEPMOANHAMUKH ITPH N30XOPUUIECKOM IIPOIIECCEe UMEET BUJIL:

a 6Q=dH

b) 3Q =3A

c) 6A=-dU

d) 6Q=dU
(OIIK-1)

36. HepBoe HavaJia TCPMOJUHAMUKH IIPpU aI[I/Ia6aTI/I‘IeCKOM npouecce UMCCT BUI:

8 5Q=dH

b) 8Q =3A

c) 6A=-dU

d) 8Q=dU
(OIIK-1)

37. IlepBoe Havyaa TEPMOANHAMHKH ITPH N30XOPHUIECKOM IPOIIECCEe UMEET BUJIL:

a 6Q=dH

b) 6Q =38A

c) 6A=-dU

d) 6Q=duU
(OIIK-1)

38. [lepBoe Havaga TEPMOAMHAMMKH ITPH U300aPUYECKOM TIPOLIECCE UMEET BUL:

a 6Q=dH

b) 8Q =38A

c) 6A=-dU

d) 6Q=dU
(OIIK-1)

39. Kakoe u3 mpuBEICHHBIX BRIPAXCHUI TIEPBOTO Havala TEPMOIMHAMUKY TIPUMEHUMO
TOJIbKO K U30TEPMHUYECKOMY Ipoiieccy?
a Q=AU +PAV

b) AU+A=0
c) Q=AU
0= iknnfl_}
9 |
(OTIK-1)

40. Kakoe u3 yTBep:KJIeHUH HE ABIsAETCS GOPMYITUPOBKOM 2-TO 3aKOHA TEPMOAMHAMUKH ?

d) HeBo3MOXEH UKIMYSCKHI IPOIIECC, SAMHCTBEHHBIM PE3YIbTATOM KOTOPOT'O SIBIISCTCS
MpeBpaIleHre HEKOTOPOTO KOTUYECTBA TEIUIOTHI B pPadOTy

b) DuTpomnws Tena sBIAETCS BETMYNHON aITATHBHON

C) HeBo3MOXEH UKIMYESCKHI TPOIIECC, SAMHCTBEHHBIM PE3YJIbTATOM KOTOPOT'O SIBIISCTCSI
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nepeaadya HCKOTOPOro KOJINIYCCTBA TCIJIAa OT Ooiee XO0JOOHOI'O TCJIa Ooiee r opssUCMy

d) DHTpomus 3aMKHYTOH TEPMOAMHAMUYECKON CUCTEMBI HITH BO3PACTAET U JTOCTHTACT
MaKCHMyMa MPU paBHOBECHUHU.
(OIIK-1)
41. O0beAMHEHHBIN 3aKOH I 1-T0 B 2-T0 Ha4YaJl TEPMOJIMHAMHUKN UMEET BU]T
a 0Q=dU +PdVv
b) dS=0
c) TdS =dU + PaVv
d) dS=0Q/T
(OIIK-1)
42. K..a. nukina Kapho paBen
a n=AQ
b) n=QAQ
Cc) n=1-ToT:
d n=TaT:
(OIIK-1)
43. Teopema KapHo yTBep>KIaer, 4To
a) Iluxn KapHo obnaiaeT MaKCUMaIIbHBIM KIIJl, CPEAM BCEX LIUKIIOB, PA0OOTAFOLIMX MEXKTY
3aJlaHHBIMU TemnepaTypamu T1 u T2
b) Iukn Kapro o6nagaeT MakCHMaJIbHBIM KIIJ, CPEAHM BCEX PABHOBECHBIX IIMKIIOB,
paboTaronux MeX11y 3alaHHBIMH TeMrepatypamu T1 u T2
c) Iuxn Kapro obnamaet OOJIBIIMM KIII, YeM KIIJT BCEX HEPAaBHOBECHBIX IIUKJIOB,
paboTaronux MeX11y 3alaHHBIMH TeMreparypamu 11 u T2
d) Iluxn Kapho, ¢ uaeanbHbIM ra3oM 00JaaeT Make KIij, 0 CpaBHEHHMIO ¢ IuKiIoM KapHo,
COBEpIIIAEMbIM C JIFOOBIM IPYTHUM paOOYNM BEIIECTBOM.
(OIIK-1)
44. ®opmyna bonbiimMana 1uisl CTATUCTHYECKON SHTPOIIUU UMEET BU/T
a S=kinG
b) S=kinw
c) S=kin
(OIIK-1)
45. Yto siBNsieTCs NPUYMHON B3aUMOAEUCTBUSA (TIPUTSKEHUSI U OTTAJIKUBAHUS) MOJIEKYJ?
a) CHJbl 3JICKTPUIECKOTO B3aMMOICHCTBUS
b) Cunel Ban nep-Baansca
C) Cuibl rPaBUTAI[HOHHOTO IPUTHKCHHS
d) BuyTpusaepHbIie CHIBI
(OIIK-1)
46. Uto Ha3bIBACTCS KPUTHICCKOU TEMIIEPATy PO
a) Temmeparypa KUTICHHUS
b) Temmeparypa ¢pazoBoro nepexoaa
c) Temmeparypa, BbIIlIe KOTOPO HUKAKHUM ITOBBIIIICHUEM JaBJICHUS HEJIb3s MPEBPATHTD a3
B KHUJIKOCTh
d) Temmneparypa, Ipu KOTOPOIi PEKPAIIACTCs MOCTYMATSILHOE IBIKSHUE MOJICKYT
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(OIIK-1)

(p+-2)¥ -b)=RT
Pt

47. Yro yuutsiBaeT nornpaska b B ypaBHenuu Ban nep Baanbca ?

d) JlononHuTENBHOE TABICHUE Ta3a

b) Cusl B3auMOIEHCTBUS MEKITY MOJICKYJIAMH
C) DHEPruio MOJEKYI

d) Pasmep moseky

(OIIK-1)
48. Kakue u3 ciaeayommx MporeccoB OTHOCITCS K QIyKTyarusam?

1) BpoyHOBCKOE ABHKCHUE,
2) XaoTHYECKOE JBIKCHUE MOJICKY.T;
3) OxstaxIeHUE B BO3/IyXe HAPETOTO TEla,
4) O6pa3oBaHue 3apOIbIIICH TTapa B HArPETOH 70 TEMIIEPATYPhl KMITEHHS YKUIKOCTH.
a) Bce npormecchr
b) Bce mporecchl, 3a HCKITFOUECHHEM 2
C) Bce mporieccsl, 3a HCKITIOYEHHEM 3
d) Bce mporeccsl, 3a uckiIroueHHEM 4

64



5. MeToan4yeckue MaTepuaJbl, ONpeaesoime Nnpoueaypbl OleHMBAHUA
KOMIIeTEeHIIUH

Kpurepun onieHk# ycTHOro onpoca

[Ipu onieHKe oTBETa 00YYAIOIIETOCS HAJI0 PYKOBOACTBOBATHCS CIICAYIOIIUMH
KPUTEPHUSIMHU, YUUTHIBATD:
1) MoJIHOTY U MPABHIILHOCThH OTBETA;
2) cTerneHb 0CO3HAHHOCTH, TOHUMAaHHS H3yYCHHOTO;
3) s13p1KOBOE O(hOpMIICHHE OTBETA.
OtMmetka "5" cTaBUTCSA, €CIM 00yJarOIIHIACS:
1) moJyiHO M3JaracT U3yueHHbBIN MaTepual, 1a¢T MPaBUILHOE ONPEICICHHE TTOHSITHIA;
2) oOHapy KHBaeT MIOHUMAaHUE MaTepraa, MOKET 000CHOBATH CBOH CYKICHHUS, IPUMEHUTH
3HAHMS HA IPAKTHKE, IPUBECTH HEOOXOUMEBIE IIPUMEPHI HE TOJILKO M0 YYEOHUKY, HO U
CaMOCTOSTENLHO COCTaBJIEHHEIE;
3) u3araet Marepua MocjaeI0BaTeIbHO M MPABUIBHO ¢ TOYKHU 3PEHHSI HOPM JIUTEPATypPHOTO
SI3BIKA.
OtMetka "4" cTaBUTCS, €CIIM 00YYAIOMIUKCS TaET OTBET, YAOBIECTBOPSIOIINA TEM JKe
TpeOOBaHUAM, YTO H JUIs OTMETKH "'S", HO gomyckaeT 1-2 ommOKu, KOTOpPBIE caM ke HCTIPaBIISET,
u 1-2 HegoueTa B OCIICIOBATEIFHOCTH U SI36IKOBOM O(DOPMIICHHH U3JIaraeMoro.
Otmerka "3" cTtaBuTCS, €ciu oOyvarouuiicss o0OHapy>KMBaeT 3HaHWE U [IOHUMAHUE OCHOBHBIX
MTOJIOKEHUH TaHHOH TeMBI, HO:
1) u3naraeT MaTepuall HEMOJHO U JO0MYCKAeT HETOYHOCTH B OTPEICICHUN TIOHATHIA WUITH
(bopMyITUPOBKE TTPaBUII;
2) He yMeeT JOCTaTOYHO IIyOOKO M JI0Ka3aTeIbHO 00OCHOBATh CBOM CYXKICHHUS U MPUBECTU
CBOM MPUMEDHI;
3) W3maraeT MaTepual HeImoCIe0BaTeIbHO U IOMYCKAET OMIMOKH B SI3LIKOBOM O()OPMIICHUH
M3J1araeMoro.
Otmertka "2" ctaBuTCS, €ciiu o0yJaroluiicss oOOHapy>KMBaeT He3HaHHUE OOJIbIIEeH YacTu
COOTBETCTBYIOIIETO pa3jelia u3y4aeMoro MaTepuana, JoMycKaeT OHOKN B POpMYyTUPOBKE
OTpeNIeTICHUI U TIPABUII, UCKAXKAIOIIUE UX CMBICI, OECIIOPSIIOYHO U HEYBEPEHHO U3JIaraet
Marepuan. OueHka "2" oTMeuyaeT Takue HeJJOCTaTKU B MOJArOTOBKE YUYEHUKA, KOTOPHIE SBIISIFOTCS
CEPBE3HBIM MPEMATCTBUEM K YCIICITHOMY OBJIAJICHUIO MOCIIECAYIONIUM MaTePHUATIOM.

KpuTepnu OICHUBAHHUA KaYeCTBA BBINNOJIHCHUSA naﬁopaTopﬂoro NMpaKTuUKyMa:

OneHka «3a4TeHO» BbICTaBIsIeTCS OOydaroleMycs, eciu jabopaTropHas paboTa BBINOJIHEHA
NpaBWIbHO U OOywaromuiics OTBETHJI Ha BCE BOIPOCHI, MOCTaBJIECHHBIE IpErojaBaTesieM Ha
3aIuTe.
OreHKa «He 3a4TeHO0» BBICTaBIIAETCS O0ydaromemMycs, eciau JabopaTopHas padoTa BBIIIOJHEHA
HE MPaBUWIbHO WJIM OOydYaroIuiics HE MPOSBUI IIyOOKHX TEOPETUYECKUX 3HAHUU MpU 3alIuTe
paboThI

Kpurtepuu oneHnBaHusA TeCTUPOBAHUS

[Ipu tecTupoBaHuu Bce BepHbIe O0TBeTHl OepyTcs 3a 100%.
90%-100% oTtmu4HO

75%-90% xoporio

60%-75% yHoBIETBOPUTEIBEHO

meHee 60% HeyIOBIETBOPUTEIBHO

Kpurepun oueHuBaHMs Ka4ecTBa BbINOJHEHUSI KOHTPOJIbHOM PadoThI:
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OrieHKa «3a4TE€H0» BBICTABIISICTCS OOYYarOIIeMYCs, €CJTM KOHTPOJIbHAs paboTa BBHINOJHEHA
MPaBUJIBHO W 0OydYaromuiics OTBETHJI HAa BCE BOMPOCHI, MOCTABIECHHBIC IMPENOJaBaTeieM Ha
3alTuTe.
OrieHKa «He 3a4TeHO0» BBICTABISIETCS 00ydYaromEeMycs, €CIM KOHTPOJIbHAs paboTa BHIMOJTHEHA
HE MPaBWIBHO WM O0y4YaroIIuiics HE MPOSBHUI MIYOOKHX TCOPCTHYCCKUX 3HAHHMM IPH 3alUTe
paboThI

Kpurepun oueHuBanus 3avera
HroroBoii ¢hopMoil KOHTpOII 3HAHUI, YMEHUNW U HABBIKOB MO TUCIUIUIMHE SIBIISICTCS
3a4er.
Onenka 3HaHU# 00yYaroIerocst MPOU3BOIUTCS MO CIEAYIOIIUM KPUTEPUSIM:
— 3HAHUE Ha XOPOLIEM YPOBHE COJEpKaHUA BOIIPOCA;
— 3HaHUE Ha XOPOILUEM YPOBHE TEPMUHOJIOTUH IUCLIUILINHBI;
— HCHOJB30BaHHUE B OTBETE MaTepHalia U3 JONOJHUTEIbHOMN JINTEPaTyphI;
— YMEHUE NPUBECTH MPAKTUYECKUUN MPUMEP MCIIOIB30BAHUSI KOHKPETHBIX IPUEMOB U
METOJIOB 1O crieruuKe n3y4aeMoi TUCHUTUIIHHBI;
—  HCIIOJB30BAaHUE B OTBETE CAMOCTOSITEIbHO HAWICHHBIX IPUMEPOB;
— Hajguuue COOCTBEHHOW TOYKH 3PEHMSI 10 MPOOIeMe U YMEHHUE €€ 3alUTUTh;
— YMEHHE YETKO, KPaTKO Y JJOTUYECKH CBSI3HO U3JIOKUTh MaTepuall.

3auer mpoBOAUTCS B popMe coOeceOBaHHS IO BOIIPOCAM K 3a4ETy.
Kpurepun oueHuBaHuss oTBeTa OOYYalOLIErocss Ha 3adyeTe OIpenessercs C
UCTIOJIb30BAHUEM CIIETYFOIIEH CHCTEMBI OIIEHOK:
OueHka «3a4TeHO0» IpeaIoaraerT:
— XOpollee 3HaHHe OCHOBHBIX TEPMHHOB U MOHATHI Kypca;
— XOpolllee 3HaHWE U BIAJICHUE METOIaMH U CPEICTBAMH PEIIEeHHS 3a/1a4;
— TOCJeq0BaTeIbHOE U3JIOKEHHE MaTepHrala Kypca;
— yMmeHHe HopMyIHpOBaTh HEKOTOPbIE 0O0O0IIEHUS IO TEME BOIIPOCOB.
O1eHKa «He 3a4TeHO» IPEeJIOoJIaraer:
— HCYAOBJICTBOPUTCIBHOC 3HAHUC OCHOBHBLIX TCPMHUHOB U MOHATHH Kypca;
— HeyMEHHMe pelIaTh 3a/1a4H;
— OTCYTCTBHE JIOTHKH U ITOCIIEIOBATEIHLHOCTH B U3JI0)KEHUHU MaTepuaa Kypca;
— HeyMeHHe (GOpMYIHPOBATH OTAEIbHBIE BHIBOJBI M 0OOOIIEHHS 10 TEME BOIPOCOB.

KpnTepml OICHUBAHUA 3K3aMCHaA

Wtorosoit (gopmoii KOHTpOJIsS 3HAHUI, YMEHUH M HAaBBIKOB. DK3aMEH IPOBOAMTCA B
dbopme cobecenoBanus Mo OuIeTaM, KOTOpbIe BKIIOYAIOT 2 (JIBa) TEOPETHYECKHX Bompoca u 1
3aaya. JK3aMEH MPEIoJiaraeT MOJydeHHEe OOYyJaroIIuXCsl OJHON W3 OIEHOK MO S-0ambHOM
HIKaJIE: «OTIUYHO», «XOPOIIO», «yIOBJIETBOPUTEIBHO» NN «HEYIOBIETBOPUTEIBHON.

[IpoBeneHnne 5K3aMEHOB KaK OCHOBHOM (OpPMBI MPOBEPKH 3HAHHM OOydaroluxcs
npezrnonaraeT coOoIeHNe psa yCIOBUM, 00eCeunBaloINX MeAarornueckyo 3 pekTuBHOCTh
OLIEHOYHOM Ipoueaypsl. Baxknelmme cpenn HUX:

1. cremenp oxBaTa pa3zeyoB y4eOHOW MpOrpamMMbl M MOHHUMAaHUE B3aUMOCBS3EH MEXIY

HUMU;

2. riyOMHa TIOHUMaHUs CyllecTBa OOCYXJAaeMbIX KOHKPETHBIX HpoOJeM, a TaKxke
aKTyaJIbHOCTH U MPAKTHYECKON 3HAUMMOCTH M3y4aeMOW JUCIUILINHBL;

3. uana3oH 3HaHUs GUIOCOPCKON TUTEPATYPHI;

4. 50oruyecKkyd KOpPpEeKTHOE, HEMIPOTUBOPEUUBOE, MIOCIEI0BATEILHOE U apPIyMEHTHPOBAHHOE
IIOCTPOEHUE OTBETA HA 3K3aMEHE;
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5. YPOBCHb CaMOCTOATCIIBHOIO MBINIJICHUA C 3JICMCHTAMU TBOPYCCKOI'0O IMOAXOJa K

H3JI0KECHUIO MaTepuaa.

OLIEHKHU «OTJIMYHO» 3aCiIyKUBAET OTBET, COACPKALTUM:
rTyOOKOe M CHCTEMAaTHYECKOE 3HAHHE BCETO MPOTrpaMMHOTO MaTepuaja U CTPYKTYPBI
KOHKPETHOW JTUCHUIUIMHBI, @ TAaKK€ OCHOBHOTO COJIEpXaHUS W HOBALUN JIEKIIMOHHOTO

1

4.
5.

Kypca [0 CpaBHEHUIO C YU4eOHOM IUTepaTypoit;

OTUYCTIIMBOC U CBO60,[[HOC BJIaJJCHHUC KOHHGHTyaHLHO-HOHHTHfIHBIM arnmnapaTtoM, HayuHbIM

SI3BIKOM ¥ TEPMHUHOJIOTHEH COOTBETCTBYIOIIEH HAydYHO! 00acTH;

3HAHHE OCHOBHOM JIATCPATYpPbl U 3HAKOMCTBO C JOIOJHUTCIBHO peKOMeHHOBaHHOﬁ

JIUTEPaTypoil;
YMEHUE BBINOJHATH NMPEIYCMOTPEHHBIE TPOTPaMMO 3a1aHus;
JIOTHYECKH KOPPEKTHOE U yOeIUTeNbHOE N3JI0KEHNE OTBETA.

OLIEHKHU «XOPOII0» 3aCTY>KUBAECT OTBET, COACPIKALTUN:

1
2.

3.
4,
5

3HAaHHE Y3JIOBBIX IPOOJIEM MPOrpaMMBbl U OCHOBHOTO COJIEP)KaHUS JIEKIIMOHHOTO Kypca;
YMEHHE I0JIb30BAThCA KOHLENTYAIbHO-IOHSTUMHBIM aIapaToM B IPOLECCE aHAIN3a
OCHOBHBIX MPOOJIEM MPOTPaMMBbL;

3HaHME BaXHEUIINX paboT U3 CIIMCKAa PEKOMEHI0BAaHHOW JIUTEPaTYPhL;

YMEHUE BBINOJHATH IPEAYCMOTPEHHBIE TPOTPaMMOil 3aJaHus;

B LI€JIOM JIOTHYECKH KOPPEKTHOE, HO HE BCET/1a TOUHOE U apryMEHTHUPOBAHHOE
W3JI0KEHUE OTBETA.

OLIEeHKHU «YJOBJIETBOPUTEIHHOY 3aCTY>KUBAET OTBET, COJAEPIKAIINMN:

1
2.
3.

4.
S.

(dparMeHTapHble, IOBEPXHOCTHbIE 3HAHMUSA BAXKHEWIIMX pa3fesioB MPOrpaMMbl
coJiepKaHus JEKIIMOHHOTO Kypca;

3aTPYJHEHUSA C MCIOJIb30BAHUEM HAYYHO-IIOHATHMHOIO ammnapara U TEPMUHOJIOTHH
JUCLUATIINHBI;

HEIOJIHOE 3HAKOMCTBO ¢ PEKOMEHIOBAHHOM JINTEPATYPOH;

YaCTUYHBIE 3aTPYAHEHUS C BBIITOJIHEHUEM IPEyCMOTPEHHBIX IPOTPaMMOM 331aHUN;
CTPEMIICHHE JIOTUYECKH OINPEACIIEHHO U MOCIIEI0BATENIbHO U3JI0KUTh OTBET.

OHeHKa «CHEYOOBJICTBOPUTECIILHO» CTABUTCS ITPU:

1
2.

HE3HaHWUH JINOO OTPHIBOYHOM IPEJICTABICHUH YU€OHO-TIPOrPaMMHOI0 MaTepuana;
HEYMEHUU BBIIOJIHATH IIPEAYCMOTPEHHBIE IPOTrPAMMON 3aJaHUs.

)51

Hroropas OICHKA 3a 3K3aMCH BBICTABJIACTCSA IMPEIIOAABATCIEM B COBOKYITHOCTH, YUUThIBAA
OLICHUBAHWEC TCCTUPOBAHUA U HpaKTHKO'OpHCHTHpOBaHHOﬁ YacCTH 5K3aMCHa.
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Hpunioxenne 2

AHHOTAIMS TUCUUTLTUHBI
JucuuniauHa dusuka
(Mopyib)
Peanuzyembie OIIK-1, OIIK-2
KOMIIETCHIIUH
WNHaukatopsl OIIK-1-1 Amnanmsupyer 3aaa4u OpOPECCHOHATBHON J1eSTENbHOCTH
JOCTHKECHUS BbIJIeJIsAs €€ 0a30BbIE COCTABIISAIONINE;
KOMIIETCHIINI OIIK-1-2 OcymecTBisgeT TNOUCK HMHPOPMALUU JUISI  PELICHHS

IOCTAaBJICHHOW 33/1ayd Ha OCHOBE MCIOJb30BAHHUS TEOPETHYECKUX W
NPAaKTUYECKUX OCHOB ECTECTBEHHBIX M TEXHHUYECKUX HayK, a TaKxke
MaTeMaTU4eCKOTo arnmapaTa;

OIIK-1-3 PaccmaTpuBaer u mpeajgaraeT BO3MOKHbIE BApUAHThI pEIICHUs
TIOCTABJICHHOH 3a/1a4M, OIIEHMBAs MX JOCTOMHCTBA M HEIOCTATKH.

OIIK-2.1. CoOupaeT © CHUCTEMaTHU3UPYET HAYYHO-TEXHUUYECKYIO
MH(pOpMaLlMd O pacCMaTpUBaEMOM OOBEKTE, B T.Y. C HCIIOJIb30BAaHHEM
MH(OPMALMOHHBIX TEXHOJIOTHI;

OIIK-2.2. MHcmomnb3yer CpeacTBa MPUKIAAHOTO  IPOrPaMMHOTO
obOecrieueHuss s  OOOCHOBaHHMS Pe3yJbTaTOB pELICHHUS  3aJaud
MpoeCCUOHAIIBHON JIEATETbHOCTH;

OIIK-2.3. Hcnonp3yer MH(}OPMaLlOHHO-KOMMYHHKAIIMOHHBIE
TEXHOJOTHUU 1 OQOpMIIeHUS JOKYMEHTAlluM M TMPeACTaBICHUs
uH(popMaluu B o01acTu NpohecCHOHATbHON AESITEIbHOCTH.

TpynoeMKocTs, 3.€.

216/6

DopMBbI OTYETHOCTH
(B T.4. MO cemecTpam)

3ayer B 1 cemecTpe, 9K3aMeH BO 2 ceMecTpe
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