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1. EJIX OCBOEHUA JUCHUITJINHBI

Hens ocBoenust aucuurinibel «du3nuka) COCTOUT B CO3IaHUM Y OOYYaIOUIMXCS OCHOB
JOCTaTOYHO IMUPOKOH TEOPETUYECKOW TMOATOTOBKH B 00JIAcCTH (PHU3UKH, TIO3BOJISIONICH
OpUEHTUPOBATLCS B MOTOKE HAYYHOM W TEXHUYECKOW HHQOpPMAIMK U OOCCIeUUBAIONIEH UM
BO3MOXXHOCTh HCIIOJIb30BAaHUSI HOBBIX (DU3UYECKUX TMPUHIIUIIOB B TeX O00JACTSIX TEXHHUKH, B

KOTOPBIX OHU CIICHUAIU3UPYHOTCA.

[Ipu 3TOM 3@0auamu TUCUUIUIUHBI SBISIFOTCS:
- MpUOOpPETEeHNE 00YUYaAIOIUMHUCS 3HAHUIA B 00JIaCTH:

- GOpMHUpPOBaHMA  HAYYHOTO  MBIIJICHUS W COBPEMEHHOI'O  E€CTECTBEHHOHAYYHOTO
MHUPOBO33PEHUS, B YaCTHOCTH, NPABUIBHOIO IOHMMAHUS T'PAHUL NPUMEHUMOCTH Pa3IUYHbIX
(Gu3nUecKux MOHATHH, 3aKOHOB, TEOPUH M YMEHHUS OLIGHUBATh CTENEHb JOCTOBEPHOCTU
pE3yJIbTAaTOB, MOJIYYEHHBIX C IOMOUIBIO SKCIIEPUMEHTAIBHBIX WM MAaTEMATHUYECKUX METOJOB
U CCIIEJOBAHMSI,

- YCBOGHHS OCHOBHBIX (DM3MYECKUX SBJICHUHM M 3aKOHOB KJIACCMYECKOW U COBPEMEHHOIM
¢bu3uKu, METOI0B (PU3MYECKOT0 UCCIIeI0BAHNUS;

- BBIpa0OTKH NPUEMOB U HABBIKOB PELICHMS KOHKPETHBIX 3a/1a4 U3 Pa3HbIX 00jacTeil (pu3mkwy,
MOMOTAIOIINX O0YYaIOIIUMCS B JATbHEHIIIEM peliaTh HHKCHEPHBIE 3a/1a4H;

- 03HAKOMJIEHHsI C COBPEMEHHOW Hay4yHOW amnmnapaTypoil W BbIpaOOTKHM HA4aJbHBIX HaBBIKOB
IPOBEICHUS SKCIIEPUMEHTAIBHBIX HAYYHBIX MCCIECIOBAHUN Pa3IMYHBIX (QU3NUECKUX SBICHUNA U
OILICHKH ITOTPEIIHOCTEN U3MEPEHUN.

2. MECTO JUCIHMILIUHBI B CTPYKTYPE OBPA3OBATEJBHOM
IHPOI'PAMMBI

2.1. Jucnuniaumna «®u3mka» OTHOCHUTCS K oOs3aTenpbHOM vacth bmoka 1 JImcrurinHBD
(MOZysH), UMEET TECHYIO CBSI3b C APYTUMU AUCHUIIITMHAMH.

2.2. B Tabmuue npuUBEAECHbl NPEAIIECTBYIOUIME M  HOCIEAYIOUIHEe JAUCLHUIUINHBI,
HalpaBJieHHblE HAa (OPMHUPOBAHME KOMIIETEHUMH IHUCUUIUIMHBI B COOTBETCTBUU C MaTpHIleH
komnereHmi OII.

IIpeamecTByromue 1 nocjaeAyUue AUCHUININHBI,
HaINpaBJICHHbIEC HA (hopMHpPOBaHHE KOMIIETEHLIUH

117:1 IIpenmecTByomme TUCHUNIUHDI IMocaenayromue TUCHUNLIAHBI
1. Onupaercs Ha 3HAHUS, YMEHUS U TeopeTnueckre OCHOBBI 3JICKTPOTEXHUKHU

HaBBIKH, CPOPMUPOBAHHBIC DIEKTPOTEXHUUECKOE U KOHCTPYKIIMOHHOE

JTUCIIUILTAHAME TIPEBITYIIETO MaTepuaIoBeIeHUe

yYpPOBHS 00pa30BaHUS OO1mast »HepreTHKa

BrIcIas MaTeMaThKa TeopeTnueckas MexaHHKa
DNEeKTpUYECKHe U3MEPEHUS
DNEeKTPOHUKA
DHeprocoOepexeHue
OcHOBBI MOJICTTUPOBaHKS B Simscape
3amuTa BBITYCKHON KBATM(UKAITMOHHON
paboThIL, BKIIIOYAs TIOJrOTOBKY K MpOIeIype
3alUThl ¥ TPOUEAYPY 3aLTUThI




3. HINTAHUPYEMBIE PE3YJIBTATbI OB YYEHUSA

[Tnanupyembie pe3ysIbTaThl OCBOCHHS 0OpazoBaTenbHOU mporpammbl (OIl) — xommeTeHIUN
00yJaronuXxcst OMPEEAOTCS TPEOOBAHUAMHI CTaHAAPTA 110 HAINpaBIeHUIO MoaAroToBku 13.03.02
DJIGKTPOIHEPTeTHKA M DIIEKTPOTEXHUKA H (OPMHUPYIOTCS B COOTBETCTBUU C MATPHIICH

xkomnerennui OII.

Ne Homep/ HaumenoBanue B pe3ysabTare n3yueHus JMCHUIIIHHBI
n/n HHIEKC KOMIIETeHIIUH o0y4aronuecst J10JKHbI:
KOMIIETEeHIIU U (nsm ee 4acTH)
1 2 3 4
1. | OIIK-3 Cnocoben OIIK-3.1 JleMoHCTpHpYET 3HAHUE
MPUMEHSITh (yHIaMEHTAJIbHbIX  3aKOHOB  MPUPOJBI U
COOTBETCTBYIOIIUN OCHOBHBIX (M3MYECKUX U MaTeMaTUYECKUX
¢busnKo- 3aKOHOB.
MaTeMaTUYeCKun OIIK-3.2 TIlpumensier Qu3uveckue 3aKOHBI H
anmapar, METO/bl | MAaTEMAaTUYECKUE METOAbl JUIsl pELICHUs 3aaay
aHaym3a U | TEOPETHUYECKOT0 U MPUKIIATHOTO XapaKTepa.
MOJECIIMPOBAHN, OIIK-3.3 BeiObupaer MeTObl MOJIEIUPOBAHUS U
TEOPETUYECKOTO M | CpEACTBA  M3MEPEeHUH AN MPOBEICHUS
9KCIIEPUMEHTAIILHOTO | SKCIEPUMEHTAIbHbBIX UCCIIeI0BaHUI npu
WCCIIEIOBaHUS  TIPH | pelIeHuH MpodeccuoHaNbHBIX 3a1a4.
pelieHnn
npodeccnoHambHbBIX
3a/1a4.
2. | IIK-2 Crniocoben [1K-2.1. BeimonHser odopmieHHe oT4eTra o
MOATOTOBUTH TMPOEKT | MPOBEIEHHOM o0cienoBaHnu o0BeKTa
CUCTEM KallUTaJIbHOIO CTPOMTENIBCTBA, M KOTOPOTO
ANEKTpOCHAOXKEHUsT | MpeJHa3HAYeHa CUCTEMa 3JIEKTPOCHAOKEHUS.
00BEKTOB [1K-2.2. Beimonuser oopMiIeHne TEXHUYECKOTO
KaluTaJIbHOTO 3aJaHusl Ha pa3pabOTKy NPOEKTa CHUCTEMBI
CTPOMTEIBCTBA. AIIEKTPOCHAOKEHUsI  OOBEKTOB  KalUTAJIbHOTO
CTPOUTEIIbCTBA.
[1K-2.3. BpimonHsieT oQopmieHHE KOMILIEKTOB
MPOEKTHON M paboyeil NTOKyMEHTalUU IMPOEKTa
CUCTEMBI JIEKTPOCHAOKEHHUS 00BEKTOB
KaluTaJIbHOTO CTPOUTENILCTRA.




4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

4.1. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

Ounas popma o0yueHust

*

Bup yueOHoii padoThl Bcero Cemectpsl
1acos Ne 1 Ne2 Ne3
4acoB 4acoB 4acoB
1 2 3 4 5
AyauTopHasi KOHTaKTHasi paboTa 234 108 54 72
(Bcero):
Jlexmmm (JI) 108 36 36 36
[Tpaktuueckue 3anstus (I13), Cemunapbl 36 36 - -
©)
JlaGopaTtopHsie padoTs (JIP) 90 36 18 36
KonrakTHasi BHeayauTopHasi padora, 4,7 1,7 1 2
8 MoMm uucie:
TPYIIIOBBIE U UHAUBUAYAIbHbBIE 4.7 1,7 1 2
KOHCYJIbTaIlHH
CamocTosiTe1bHaAs1 paboTa 130 34 53 43
odyuawuerocs (CPO) (Bcero)
Pabora ¢ JeKuusaMu 44 12 18 14
PaGoTa ¢ KHUKHBIMH HCTOYHUKAMHM 42 12 18 12
Pa6oTa ¢ 3JIeKTPOHHBIMH HCTOYHUKAMH 34 8 13 13
[TonroroBka K MPOMEKYyTOUHOMY 10 2 4 4
koHTpomo (IT1K)
IMpomeskyTounas | 3auer (3) 3 3
arrecranus B TOM 4HCJIe:
[Tpuem 3au4., yac 0,3 0,3
sk3ameH (D) 2 (72) 3 (36) 3 (36)
B TOM 4HCJIe:
[Tpuem 3k3., ac. 1 0,5 0,5
Koncynbranus, yac. 4 2 2
CPO, uac. 58 33,5 24,5
HUTOTIO: yacoB 432 144 144 144
Oduast 3a4. e1. 12 4 4 4
TPYA0EMKOCTh




4.2. COAEP KAHME JUCHUIIJINHBI

4.2.1. Pa3pnennl (TeMbl) TUCHUIINHBI, BUABI Y4eOHOI J1esiTeIbHOCTH H GOPMBbI KOHTPOJIA
Ounas popma o0yueHust

Buabl yueOHoii
NesiITeJIbHOCTH, BKJIIOYast
Ne CaMOCTOSITEIbHYIO padoTy
HaumeHnoBaHue pa3aesa ®opMbI TeKylIEr0
n/ JAMCHUILTHHBI 0byuatouxes KOHTPOJISI yCIIeB-TH
n (B yacax)
J | P | m3 | cpo | >
1 2 3 4 5 6 7 8
Cemectp 1
1. | Mexanuka 26 | 20 | 12 16 74 | YcrHbIil onpoc,
3ammTa
J1a00paTOPHBIX
pabot
2. | OCHOBBI MOJICKYJISIPHOM 10 | 16 | 24 18 68 | YcrHsIii onpoc,
(10737041 3arumra
J1a00paTOPHBIX
pabot
3. | BHeaymuTopHas KOHTaKTHas 1,7 | UnguBunyanbHbIe U
pabota IpYIIOBBIE
KOHCYJIbTaIHH
4. | IIpomexxyTouHas aTTecTanus 0,3 3auer
5. | Becero yacoB B 1 cemecTpe 36 | 36 | 36 34 | 144
Cemectp 2
6. | Tepmogmaamuka 6 16 22 | YcTHBI onpoc,
3aImTa
1a00paTOPHBIX
pabot
7. | DAEKTpUYECTBO 10 | 12 16 38 | YcrHslit onpoc,
3almTa
1a00paTOPHBIX
pabot
8. | DiekTpoMarHeTusM 20 | 6 21 47 | YcrHblil onpoc,
3almTa
1a00paTOPHBIX
pabot
9. | BHeaynutopHasi KOHTaKTHas 1 | NaauBuayanbHbIe U
pabora IpYIIOBBIE
KOHCYJIbTAINH
10. | IlpomexyTouyHast aTTeCTaIUs 36 | Dx3ameH
11. | Bcero yacoB Bo 2 cemecTpe | 36 | 18 53 144
Cemectp 3




DIIeKTPOMarHUTHBIC BOJTHBI 4 12 16 | YcrHbIH onpoc, 3anuTa
1ab0paTopHEIX paboT
Orntuka 12 | 16 12 40 | YcTHBIN ompoc, 3ammTa
71a00paTOPHBIX pabOT
KBanroBas ¢uzuka, | 20 | 20 19 59 | YcrHslii onpoc, 3amumra
9JIEeMEHTapHbIC YaCTHUIIBI 1a00paToOpHBIX paboT
BHeayauropHas KOHTaKTHast 2 NuauBunyanbHblE U
paboTta IPYNIOBHIE KOHCYJIbTALUU
IIpomexyTouHast arrecTanus 27 | Dx3ameH
Bcero yacoB Bo 3 cemectpe | 36 | 36 43 144
HUTOIro 108 | 90 | 36 | 130 432
4.2.2. JleKIIUOHHBIH KYypC
Ne | HaumenoBanue | HaummeHoBaHue Conep:xanue JIeKIUA Bceero
n/ pa3jiena TeMbl JIEKIMHU 4yacoB
n AUCHMILINHBI 100]0)
1 2 3 4 5
Cemectp 1
1 MexaHuka 1. Beeneuune 1.BBenenue. @usnka Kak HaykKa O 2
npupone. CoBpeMeHHasl HayyHas
kapTuHa mupa. CBsi3b PU3UKHU C
JIPYTUMHU €CTECTBEHHOHAYYHBIMH
qucuuninHaMu. OyHaMeHTaabHbINA
XapakTep GU3NYECKUX 3aKOHOB.
®dwu3uka u crell. JUCIUILTHHBL.
CTpyKTypa u pa3zensl Kypca (pU3UKH.
2. OCHOBHBIE 1.Mexannueckoe nukenue. [Ipunnun 2
TTOHSATHUS OTHOCHUTEIILHOCTH JBUKEHUSI.
KMHEMAaTHUKH Pu3NUECKNEe CUCTEMBI OTCUETA.
OtHocuTensHOCTh | KmHEMaTnueckne XxapakTepuCTUKH
JIBKEHUSL. JIBHKECHMSL.
3. Unepumaneusie | 1.IIpeoOpasoBanus [anunes. punimn 2
CHUCTEMBI OTCUETA. | OTHOCUTEIbHOCTH [ ammes.
3akoHbI TUHAMUKH | VIHBapUaHTHOCTH 3aKOHOB MEXaHUKH
OTHOCHUTEIIbHO Mpeo0pa3zoBaHus
lanunes.
2.3axoH nHepuuu. [lepBbiii 3aK0H
HproroHa.
Bropoii u Tpetuit 3akonsl HeroToHA.
Cuiia Kak Mepa B3auMOJICHCTBUS TEJI.
4, Cunbl B 1.Cumbl ynpyrocTu. 2
IIPUPOJIE. 2.Cunbl TpeHus.
Mexanuueckue 3.I'paBUTallMOHHBIE CUJIbI, CUJIBI
CHUJIBL. AIIEKTPOMArHUTHBIC, Clla0bIie U
I'paBuTanimonnoe SITICPHBIE.




noJje 4.BceMupHOE TIATOTEHHE. 3aKOH
BCEMHUPHOT'O TATOTCHHUSI.
5.HampskeHHOCTh U MOTeHLIHAT
IPaBUTAIMOHHOTO MOJISI.

5. 3aKoHBI 1.3aK0oHBI COXpaHEHUs KaK

COXpaHEHHUs (dyHIaMEHTAIbHBIE 3aKOHBI TTPHPOJIBL.

Junamuka 3aKOH COXpaHEeHHs UMITYJIbCA.

TBEPJOro Tela

2.1leHTp UHEPLIHU CUCTEMBI
MaTepHaIbHBIX TOYeK. MOMEHT
uMITysbca. Bpaienue TBepioro Tena.
MoMeHT uHepluu Teia. 3aKoH
COXpPaHEHUsSI MOMEHTA UMITYJIbCa.

6. MexaHnueckas
pabora
Kunernueckas
SHEPTHUsL.

3aK0H COXpaHEHUS
MEXaHUYeCKOMN
SHEPTUH

1.KoncepBatuBHbIe criibl. Pabora.
['paduueckoe npeacTaBIeHHE PadOTHI.
Pabota u MOUTHOCTE.

2.Kuneruueckasi SHEprus, €€ CBA3b C
paboToi.

3.IlorenunanpHas 3ueprus. CBsi3b CUIIbI
Y TIOTEHIIUATbHON YHEPTHH.

4.3aKOH COXpaHECHMS U U3MEHEHUS
MEXaHUYECKOM SHEepPrun

7. LlentpanbHble
CHJIBI

1.Yupyroe u Heynpyroe
B3aMMOJICICTBHE TE.

2./IBuxkeHne MaTepralbHON TOUKHU B
LEHTPAJIbHOM I10J1€

8. I'apmoHHueckuit
OCLUIJLISITOP
MastHuk

1./IBr>xeHne MaTepuaIbHOM TOUKH MO/
JIEHCTBUEM YIIPYTOM M KBa3UYyNpPyron
CHIBL.

2.I'apMOHMYECKHUH OCIIMILISATOP.
duznyeckui 1 MaTeMaTUUYSCKUN
MasITHUK.

3.YpaBHenue koneOaHus
MaTEeMaTHYEeCKOTO MasTHUKA JIJISI
MAJIBIX YTJIOB.

9. IIpoctpaHcTBO U
BpeMs

1.®a3oBas miockocTs. CUMMETpUS
IIPOCTPAHCTBA-BPEMEHH U 3aKOHBI
COXpaHEHHS.

10.Hewuneprmansa
bI€ CHCTEMBI
OTCUeTa.

1.Cunbl naepuuu. [TpuHimn
Jamnamb6epa.

11.Bpamaromuecs
CHCTEMBI OTCUCTAa

1.Ientpobexxnas cuna unepuuu. Cuna
Kopuoinnca, ee nposiBieHus.

12 PenstuBucrckas

1.IIpeobpazoBanus Jlopenna.

MEXaHHMKa 2.PensATUBHUCTCKUN 3aKOH CIIOKEHHUS
CKOpPOCTEH.

13.0cHoBbI 1.IToctynarsel CTO. OTHOCUTENBHOCTD

CIIeIIMaIbHOMN OJTHOBPEMEHHOCTH COOBITHH.

TEOPUHU ITapanoxcel CTO. I[IpuunHHOCTS B

otHocutenbHOocTH | CTO. Umnynse B CTO.

(CTO)

2.HeaqmuTUBHOCTHL MacChl MMOKO.




Oneprus B CTO. DHeprus cB3U.
DKBUBAJICHTHOCTEH MAaCCHI U SHCPIHHU.

2 OCHOBBI 1. TepmoauHAMUYECKUNA U 2
MOJIEKYJISIPHOM 14 MonekynspHo- MOJIEKYJIAPHO-KUHETHYECKUI METOIbI
buzuku KMHETHYecKas UCCJIETOBAHMSI TETIJIOBBIX SIBICHUU.

Teopusi ujaeanbHbIX | 2.OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-
ra3os. KMHETUYECKOM TeOpUH HIeaTbHBIX
YpaBHeHue ra3os.
COCTOSTHUS 3.YpaBHEHHE COCTOSHUS U1€aTILHOTO
UJealbHOrO Trasa. | rasa.
[Tpoueccel B razax. |4.Ilpoieccel B razax: H30MpoOIIECCHI,
annabaTHYeCKUi 1 MOJUTPOITHYECKHM.
15.Craructuuecku 2
1.Pacnipenenenuie Makcaeiia.
€ pacmpeseneHus .
2.1 neanbHbli Ta3 BO BHEIITHEM II0JIE.
MakcBenna,
3.Pacnipenenenne bonpimana.
boapmmMana.
1. IIpoueccel mepeHoca B razax. 2
2.Yucno cTOJIKHOBEHUH U CpeaHsis
16.ITpouecchr JUTMHA CBOOOHOTO MpoOera MoIeKyl.
nepenoca B razax. | 3./luddys3us B razax.
4.BHyTpeHHee TpeHue, BI3KOCTb ra3oB.
5. TennonpoBOIHOCTH ra30B.
1.Cusibl ¥ IOTEHUMAJIbHAS SHEPTUs 2
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS.
17.Peanbuble ra3sl. |2.YpaBHeHue Ban-nep-Baanbca.
3.U3o0tepmbl Ban-nep-Baanbca u ux
aHaIu3.
1. Kpucrannugeckoe COCTOSIHUE 2
BELIECTBA.
2.TemnoeMKOCTh KPUCTAIIIOB.
18.TBepasle Tena.
3.dDa3oBble nepexosl 1 poxa.
4.Tnarpammsl coctosiHust. TpoitHast
TOYKA.
HUTOI'O yacos B 1 cemecTpe: 36
Cemectp 2
3 | Tepmonunamuka 1.BHyTpeHHsIsI dHeprusi, TemjaoTa u 2
aboTa.
1.ITepBoe Hawano | »
[TepBoe HauaIO TEPMOIUHAMUKH.
TEPMOIUHAMHUKH.
1. TernmoemMKOCTb.
TennoeMkocCTs.
2.IlpumeHeHMe nepBOro Havajga
TEPMOJUHAMUKHN K HU30IPOIECCAM.
1.BTopoe Havamo TepMOIUHAMHUKI 2
2.Bropoe Hayajio p pMOZL ’
€ro CTaTUCTUYECKOE TOJIKOBAHUE.
TEPMOJMHAMUKHU.
2. OHTpONHNS UIECATBHOIO ra3a.
1.Kpyrogoii npouecc. ObpaTumsbie 2
1 HeoOpaTHMbIe MPOLIECCHI.
3.06parimsie 12 Huxn IIZa HO Koar()b(gnunem
HeoOpaTuMbIe ) PHO. | .
MOJIE3HOTO AEMCTBUS TEIIOBOM
MPOLIECCHI. Huka N
KapHo MAIIHHBI, paboTaIoNIeH 1Mo
' o0paTuMoOMy U HEOOpaTUMOMY
UKITY.




DJIEKTPUYECTBO

4.2neKkTpudeckue
3apsbl.
DJIIEKTPUUYECKOE TT0JIE
Teopema
Octporpaackoro
l'aycca

1.2nekTpuyeckue 3apsibl.
JuCcKpeTHOCTh 3apsAI0B.
B3aumoneiictBue 3apsnioB, 3aKOH
Kynona.

2.DJIeKTPUYECKOE noJe.
Harpsik€eHHOCTb ~ 3JIEKTPHYECKOTO
nosst. Ilome TodeuHnoro 3apsaa.
[IpuHuun cyneprno3unuu.
3.Pacnipenenennbie 3apsiabl. [loTok
Bektopa E. Teopema l'aycca mis
BekTopa E. Ypasuenue Ilyaccona.

5.I1oreHnuman mosis
DNeKTpUYECKU
JIAIIOIb

1.Pabota mpum  mepeMeIeHuH
3apsa B DJEKTPUYECKOM  IIOJIE.
IToTenmman oJIs CHUCTEMBI
3apsJIOB.

2.CBs3b MEXIYy HaNpsKEHHOCTHIO
Y OTEHLIMATIOM

3.0cHOBHAas 3a7a4a KHHEMATHKH.
DJIEKTPUYECKUIN JUTTOIb.
DJIEKTPUUECKOE TT0JIC TUTIOJISL.

6.ITpoBogHMKH
AIIEKTPUYECKOM T10JIe
Konpaencaropsl

1.ITpoBoAHUKH. ['pannunbIe
YCIIOBHS IS SJIEKTPUIECKOTO OIS
Ha TIOBEPXHOCTH MPOBOTHUKOB.
2.9nekTpudeckas €MKOCTh
MIPOBOJHUKOB.

B3aumHas 2JIEKTPOEMKOCTH JIBYX
MIPOBOJHUKOB.

3.Chepudeckuii, MUIMHIPUIECKUN
U TUIOCKUN KOHJIEHCATOPHI.

7. JIM3NeKTpUKHI

AIIEKTPUUYECKOM T10JIE
I'pannuHbIC
1uist Bektopos E u D

B

YCIIOBHS

1. Jvpnextpuku.  DIEKTPUUECKOe
noJie B TUAIEKTPUKAX.
HOJ’I?IpI/I?,aHI/ISI JUIJICKTPHUKOB.
Bekrop nomispuzarum.

2.BexTop 3JEKTPOCTATHYECKOTO
cmemenust D. T'aycca niis BekTopa
D.

3.I'panuyHbBIE yCIOBUS Ha IpaHUIIE
JIBYX JUDJIEKTPUKOB.

8.CranroHapHbIe TOKA
DeKTPONPOBOTHOCTD

1.Tok. IlmoTHOCTH TOKA. 3aKOHBI
Oma.

2.3akoH [Ixoyns-Jlenua.

3.CBA3p  TEIUIONPOBOAHOCTH U
ANIEKTPONPOBOAHOCTA  METAJUIOB.
3aTpyIHEHUS KJIAaCCUYECKOM
AJIEKTPOHHOU TEOPHH.

DJIEKTpOMarHeT
U3M

9.MeTamsl.
[TonynpoBoaHUKHN
JUBICKTPUKH.
DJIeKTpUYECKue
SIBJICHHS] B KOHTAKTaX.

u

1.CoBpemeHHbIE IPECTaBICHUS 00

HHEPreTUYECKOM CIEKTpPE

JIEKTPOHOB B TBEP/IBIX TENAX.

2.Mertamibl, HOTYIPOBOTHUKHI U
JUDJIEKTPUKH.

3. KoHTakTHas pa3HOCTh
NOTEHINAJIOB.
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4. TepMO3JIEKTPUYECTBO.

10.MarsuTHOE moie.

1.MaruuTHOE II0JIE U €ro
XapaKTEPUCTHKHU.

2. JInHUM UHIYKIIMM MarHUTHOTO
OJIS.

11.3akon buo-Casapa-
Jlammaca.

1.3axon buo-Caapa-Jlamiaca u ero
IIPUMEHEHHUE K pacueTy
MarHMTHOT'O TOJIS.

2.lupkynauus Bekropa B s
MarHMTHOT'O TIOJISl B BaKyyMe.

1.3akon Ammnepa. B3aumopeiicteue
napajuieIbHbIX TOKOB.

2.MaruutHas MOCTOSIHHASL.
12.3akon Ammnepa. .
Enunuiia MarHuTHON MHIYKIIMH U
HaIPSKEHHOCTH MarHuTHOTO
TOJIS.
l.IloTok  BexkTOpa  MarHUTHOM

13.Pabora npu
JBUKCHUH TIPOBOJTHUKA
C TOKOM B MarHUTHOM
noJe.

nHaykuuu. Teopema ['aycca mid
noasa B.

2.Pabora §(0) MepEeMEILCHUIO
MPOBOJHUKA U KOHTYpa C TOKOM B
MarHMTHOM IIOJIE.

14 JleiicTBue
MarHUTHOTO IIOJIS  Ha
JBUKYIITUECS
AIIEKTPUUICCKUE 3aPSIJIbI.

I.MaruutHOE TOJIE€ JBUXKYILETOCS
3apsza.

2.JleiicTBME MarHUTHOTO MOJIS Ha
IBIKyIHiics 3apsn. Cuna
Jlopenua.

3.JIBm>xeHne 3apsKEHHBIX YacTHIl B
MarHUTHOM TIOJI€.

15.Marsetuku.

l.HamarununBaHue cpen.
2.MarHuTtHast UHIYKLIHS B
MAarHe€THKeE.

3.HanpsxeHHOCTB MarHuTHOTO
I10JI1 BHYTPU MarHCTUKa.

16.MarauTomMexaHnyec
KHeE 51
MEXaHOMAarHUTHBIE
SIBJICHUA.

1.Inamarneruku. IlapamaraeTuxu.

2.DeppOMarHeTHKH.

3.MarauToMeXaHN4ECKHUE SIBJIICHUS.

4 .MarHuTHbIA U MEXAHUYECKHI
MOMEHTBI DJIEKTpOHA. MarueTox
bopa.

17.OnexTpomMarHuTHas
WHTYKITHSL.

1.5IBneHne AneKTpOMarHuTHON
UHAYKIMK. 3akoH Papazes.
IIpaBuno JleHna.

2.MIlHIyKTUBHOCTH KOHTYpa.
CamouHyKIHUs.

3.B3auMHas MHIYKIMS.

4. Tpanchopmaropsl.

18.0cHoBBI Teopun
Makcsemnina hila et
AJNIEKTPOMATrHUTHOTO
TTOJISI.

1.BuxpeBoe 3neKTpruiecKoe mosie.
2.YpaBHenuss  MakcBemna s
AIIEKTPOMArHUTHOTO TOJIA.
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HUTOI'O yacoB Bo 2 cemecTpe:

36

Cemectp 3
6 | DnexTpomarHur 1.BonHOBBIE NPOIIECCHI. 2
HBIE BOJIHBI 2.Bo3HUKHOBEHUE U
1.BosiHOBBIE ITPOLIECCHL. | PACIPOCTPAHEHUE BOJIH.
[Tnockas 3.YpaBHEeHUE BOIHBI.
AJIIEKTPOMArHUTHAs 4.Cucrema ypaBHeHul Makcsemnia
BOJIHA. JUIS 3JIEKTPOMArHUTHOT'O TOJIS.
5.I1nockast aneKTpoMarauTHas
BOJIHA.
1.DxcnepuMeHTanbHOE 2
2.JKcIIepUMEHTAIIbHOE UCCIIeIOBaHHE
MOJIyuYeHUe AIIEKTPOMArHUTHBIX BOJIH. OIIBITHI
3JIEKTPOMAarHUTHBIX I'epua.
BOJIH. 2.Mzny4yeHune 31eKTpOMarHUTHBIX
DOHeprus BOJIH OCHIJIIMPYIOLIUM
AJIEKTPOMAarHUTHBIX AIIEKTPUYECKUM JIUIIOJIEM.
BOJIH. 3.OHeprus 371eKTPOMarHUTHBIX
BOJH. Bexrop [loiituHara.
OnTuka 1.UuTepdepentms 2
AJIEKTPOMAarHUTHBIX BOJIH.
KorepentHocth
3.Uurepdepenuus '
pdepenn 2.0mnpIit FOHTAa.
CBeTa.
3.3epkana Openens.
Crioco6b1  HabMIOeHUS
4 nTepdepeHiius B TOHKUX
UHTEp(EepeHINH CBETA.
TUIEHKAX.
WuTepdepomerpsl.
5.MHTepdepennus Ha KIMHE.
6.Kosbua HeroToHa.
7.aTepdepomerpsl.
1. qudpaxus BonH. [Ipunnun 2

["onorpadus.
Hudpaxmus

4. ludpaxius cera.

®payHrodepa Ha IIeIH.

I'tolirenca-dpenens.

2.30oub1 Openens.

3.I'onorpadus.

4. Tudpaxuus Ha Kparo
MOJTYTUIOCKOCTH.

5.Criupans KopHaro.

6. Audpaxus Opaynrodepa Ha
IIEJIH, pacIpeeNeHre
WHTCHCUBHOCTH.

5. ludpaxmonHas
pemreTka.

Hudpaxmus

PEHTIE€HOBCKHUX JIy4eil.

1.IudpaxuonHas pemeTka.

2.Pa3pemarorias ciocoOHOCTh
T (paKIIMOHHON PEIIETKH,
Kkpurepuii Penes.

3. udpakius peHTTeHOBCKUX
JIy4eH.

Croco0sbl

JIBoiiHOE
JIy4elpeIOMIIEHHE.

6.ITonspuzanus ceera.
MOJTY9CHUS
MOJISIPU30BAHHBIX BOJIH.

1.ITonstpu3anus 371€KTpOMarHUTHBIX
BOJIH. 3akoH Martoca.

2.Ilongpuzanus npu OTpaKeHHUH.

3.IMonstpon bl

4.]JIBoliHOE JTy4YenpeioMIICHUE B
AHU30TPOIMHBIX KPUCTAIIIAX.
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7.Uuatepdepennus
MOJIIPU30BAHHBIX
Jy4ei.

1.UuTepdepentus
HOJISIPU30BAHHbIX JTydeH.

2.1Ipox o 1eHUE MII0CKO
HOJISIPU30BAHHOI'O CBETA Uepe3
KPUCTAJIIMYECKYIO IUIACTUHKY.

8.MckyccTBeHHas
ONTHYECKAs
AHU30TPOITHSI.
Bpamenune mockoctu
TOJISIPU3AITUH.

1.MckyccTBeHHas onTUyecKas
aam3otpornus. Dpdext Keppa.

2.Bpamienue miockocTu
nossipu3anuy, 3pdext Dapanes.

3.IIpoxonwHerit 23ddekT Jomnepa.

KBanToBas
buzuka,
3JIEMEHTAapHbIC
YaCTHUIIBI

9.TeroBOC H3ITy4YCHHE.
3aKOoHBI TEIJIOBOTO
HA3JTYYEHHUS.

1. TermoBoe u3nyueHue.
AOCONIOTHO YepHOE TEJ0. 3aKOH
Kupxrodga.

2.3axonbl Credana-bonbliMana u
cMelieHus: Buna.

3.®opmyna Penes-/xunca.
®opmyia [limanka.

10.@oTorhpexr.
Kopnyckynspho-
BOJIHOBOM JTyau3M.

1.®otorddekr. 3aKoHbI
dororddekra.

2.YpaBHeHue DWHIITENHA 15
dororddekra.

3.Ilpumenenue Gporordhdexra.

4.DOTOHBI.

5.9¢pexr Komnrona.

6.KopmyckynsipHO-BOTHOBOM
JTyaTn3M.

1.Ctpoenue aroma. Monenu atoma.
OmnsiT Pezepdopnaa.
2.Iloctynats! bopa.

11.Ctpoenne  aroma.
3.CrnexTpbl H3JIy4eHHUs aTOMa
IToctynatel bopa.
Bojopona. ®opmyna banemepa.
KBanToBBIC YyuCIa.
4.YcrioBUsI KBAaHTOBaHMS
3anonHeHue .
AIIEKTPOHHBIX COCTOSHUH.
AIIEKTPOHHBIX
KBaHTOBBIE UnCIa.
000J104€eK.
5.IIpunnun ITaynmu. Pacnpenenenue
AJIEKTPOHOB B aTOME I10
COCTOSTHUSIM.
1.I'mnore3a ne-bpoitna. BonHoBble
CBOMCTBA BEIIECTBA.
12 T'unote3a ne- | 2.CooTHolLIEHUE
Bporins. HEOIPEIETEHHOCTEN
VYpaBHeHue [eiizen6epra.
[lIpenunrepa. 3.BomHoBast hyHKIMS U ee
CBOMCTBA.
4.Ypasuenue [Ipenunrepa.
1.Hactuia B oqHOMEPHOUH
13.Yacruna B H AHOMED
. MIOTEHLIMAIBHOM SIME.
OJTHOMEpHOI

MMOTEHLMAIBHOM SIME.
CnekTpbl M3JIy4eHUs B
KBAaHTOBOM MEXaHHKE.
CnekTpayibHbIE JIMHUU.

2.ITpoxoKaeHHnEe YaCTHUIIbI CKBO3b
MOTEHITUATBHBINA Oapbep.
TyHHenbHBINA Y3PPEKT.

3.KBaHTOBBIN TapMOHUYECKUI
OCIJLIATOP.
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4.CrieKTpbl U3Ty4eHUs B KBAHTOBOU
MEXaHUKe.

5.11IuprHa cIeKTpaIbHBIX JIMHUM.

6.MyIbTUIUIETHOCTH CIIEKTPOB,
ToHkas CTpyKTypa U CIIUH
AIIEKTPOHA.

7.9ddexT 3eemana.

14.JTazepsl.

1.CrioHTaHHOE U MHYLIUPOBAHHOE
U3ITy4yeHUe.
2.J1azepsl.

15.KBanToBas
CTaTHUCTHKA.
DNEKTPOHHBIA  Ta3
MeTauiax. @OTOHEL.

1.KBanTOBas cTaTUCTHKA.

2.Pacnpenenenue @epmu-lupaka.

3.Pacnpenencnue bose-
OWHIITEHHA.

4.BoIpOoKICHHBIN JICKTPOHHBIN T'a3
B MeTaJuIax.

5.DOTOHHBIH Ta3.

6./lBIKeHHE AIIEKTpOHA B
MEPUOIUYECKOM I10JI€
KPUCTAJUIMYECKOUN PEIIETKH.

7.21eKTPONPOBOTHOCTh METAIIJIOB.

8.CBepX1IpOBOJIUMOCTb.

16.PagnoakTHBHOCTE.
ATOMHOE S7pO0.

1.PainoakTMBHOCT®.

2.Cocras s1pa atoma.

3.5 nepuble cuibl. Jledext Maccel U
SHEPTHUs CBS3U SApa.

17.SAnepHbie peakuu.

1.Peakuus neneHus M CUHTE3 Sapa.

2.Ycn0oBusl BOSHUKHOBEHHUS
TEPMOSIACPHBIX PEAKIIUI.
DKosornyeckue npooaeMsl
SHEPIeTHKHU.

18.OnemenTapHbIe
yactuupl. KBapku.

1.Buabl B3aUMOAENCTBUN U KIIACCHI
AJIEeMEHTAPHBIX YaCTHII.

2.YacTuinl 1 aHTHYACTHIIBI, KX
BO3HUKHOBEHHE U aHHUTHJIISAINSL.

3.KBapku.

4 Benukoe 00beIUHEHHE.

HUTOI'O yacoB B 3 cemecTpe:

36

HUTOI'O yacos

108
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4.2.3. JIabopaTopHbIii NPAKTHKYM

Ne | HaumenoBanue | HaumeHoBaHUe TeMbI Conep:xanue 1a60paTOPHOro Bcero
n/ pasnesa J1a00paToOpHOro 3aHATHSA 4acoB
n JTUCIHUILINHBI 3aHATHSA (01010
1 2 3 4 5
Cemectp 1
1 | Mexanuka 1. ®ponTanbHas [enp paboThl: 00yUCHHE METOIUKE 4
nabopaTopHas pabota MIPOBEICHHMS JIAOOPATOPHBIX PadoT,
oopmienus 1abopaTopHOi
TETpau, MPOBEACHUIO
BBIUMCIICHUI, pacyeTy OMHMOOK.
2.0mnpeneneHue Lenb paboThI: OCBOCHHE METOJIOB 4
IUIOTHOCTH TeJa TOYHOTO B3BCIINBAHUS HA
MIPaBIIIbHOMN AHAJIMTUYECKUX Becax,
r€OMETPUUYECKON (DOPMBI. | ONIPEACIICHUE INTIOTHOCTU TBEPIIBIX
TEJ U TUIIa BEIeCTRa.
3.0mnpeneneHue Lenb paboThl: onpeneneHme 4
YCKOpPEHHUs CBOOOJHOTO | YCKOPEHHUsI CBOOOIHOTO MaJCHHUS C
NafieHusT C TOMOUIBIO | MOMOIIBI0 MasTHUKA HA
MasTHUKA Ha | TpUDUIUTSIPHOM TTOfBECE.
TPUPHILISIPHOM TIOJIBECE.
4. M3yueHue TuHaAMUKU Lenb paboThI: SKCTIEPUMEHTATILHOE 4
BpallaTeIbHOro U3y4eHUE ypaBHEHUS TUHAMUKH
JIBUKCHHUS TBEPOTO BpAaIIaTeIbHOTO JBUKCHHS
Tena TBEPJOTO Tella OTHOCUTEIHHO
HETIOJIBM)KHOW OCH M O3HAKOMJICHHE
C IMHAMUYECKUM METOAOM
oTpe/IeNICHUs MOMEHTA HHEPIIUN
TBEpPJIOTO Tela.
5. Onpenenenue ens paboThl: onpeenenmne 4
YCKOPEHUS CUIIBI YCKOpPEHHsI CBOOOHOIO MaJIeHus ¢
TSDKECTH MPHU TIOMOIIN MTOMOIIBI0 MATEMAaTHYECKOTO H
000pOTHOTO MasiTHUKA (hU3nYECKOro MassTHUKOB
2 OCHOBBI 6.0mnpenencHue [{enb paboOTHI: MCCIIEAOBAHUE 4
MOJIEKYJISIpHOW | KodddUIlMeHTa BI3KOCTH | XapaKTepa JBHKCHHS Teja B
(107832097 KHUJIKOCTH M YUCIIa BSI3KOM KHIKOCTH.
Peitnonbaca merogom
Ma/Ial0IeTO B )KUIKOCTH
IapuKa
7. Onpenenenue ens paboThl: omipeneneHne 4
K03 dunreHTa K03((pUIeHTa TOBEPXHOCTHOTO
MTOBEPXHOCTHOTO HATSDKEHUS BOJIBI METOZIOM OTPBIBA
HATSHKCHUS BOJIBI KOJIbIIa
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8. Onpenenenue [Hems paboOTHI: O03HAKOMIICHHE C 4
nokasaress aguadaTsl METOZOM M3MEpEHHs IOKa3aTems
BO3/yXa METOAOM anuabatel 1L BO3AyXa  IIpH
Knemana - Jlezopma annabaTUIecKOM rnpouecce
pacliMpeHuss U IOCIeIyHolEeM
M30XOPUYECKOM HarpeBaHHH.
9. Usmepenue ens paboThI: ompeneneHne 4
IUIOTHOCTH BO3/yXa IJIOTHOCTH BO3/lyXa METOJIOM
CpaBHEHMsI BECOB 3all0JIHEHHOI'O U
OTKauaHHOTO OAJJIOHOB.
HUTOI'O gacos B 1 cemecTpe: 36
Cemectp 2
3 | [onsarus u 1.0npenenenne O/1C | Lenb paboThl: 03HAKOMUTHCSA C 6
3aKOHBI UCTOYHHKA TOKA KOMIIEHCAIlIMOHHBIM METOJIOM
AJIIEKTPOMATHETH | KOMIIEHCALOHHBIM uzmepenus D/(C.
3Ma METOA0M
2.MocToBO# MeTOJ Ilear paboOTHI: O3HAKOMIICHHE C 6
U3MEpPEHUI KJIACCUYECKUM METOIOM
U3MEPEHUSI CONPOTUBJICHUS TIPH
HIOMOIIM MOCTOBOM CXEMBI.
3.0npenencHue Lenb paGoThl: Hccaen0BaHUE 6
VIENBHOTO  3apsiia | | BOJIbTAMIEPHOHW XapaKTePUCTUKA
Macchbl 3JIEKTPOHA. | BAKYYMHOT'O JIN0/1a ¥ OIpeIesIeHUe
[TpoBepka  ypaBHEHUS | YIEIBHOTO 3apsija IEKTPOHA Ha
Borycnasckoro — | OCHOBAHHU ypaBHEHHUS
Jlenrmropa borycnasckoro — JIenrmiopa.
HNUTOI'O yacoB Bo 2 cemecTpe: 18
Cemectp 3
4 | OnTuka 1. Onpenenenue paauyca | Llens paboTel: mpoHadmoaaTh Ha 8
KPUBHU3HBI JINH3HI C OTIbITE€ UHTEP(EPEHIINIO CBETA B
TIOMOTIIBIO KOJIEI] TOHKOM IJIEHKE (B BO3JIYILIHOM CJIO€
HeroTona MEX/y JINH30! U IUIACTUHKOM) B
Buae koieln Herotona n
MMO3HAKOMUTHCS C METOI0M
OTIpeIeNICHUS paJInyca KPUBU3HBI
JIMH3BI C TOMOIIBIO KOJIEI
HeroTona.
2. VI3yueHue siBIECHUS Lenb paGoOTHL: U3YUUTH SIBIICHHE 8
TupaKuy CBeTa ¢ T pakui B MOHOXPOMaTHYECKOM
MIOMOIIBIO CBETE IIPU OMOIIU
T paKIUOHHON TUGPaKIMOHHOMN pEIIeTKH U LIeIH.
peLIeTKH
5 | DnemeHTHI 3. Ompenenenune Lenb paboter: onpeaenuTs mepsbiit | 10
KBaHTOBOH MOTEHIIMAJIOB MOTEHIMA BO30YXKIEHHUS MapoB
TEOPHH U BO30Y>K/I€HHs aTOMOB PTYTH.
aTOMHOMU U pTYyTH
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SIEPHOM 4. OnpenencHue ens paboter ompenenuts nepuoxn | 10
busuku nepuo/ia nojixypacnaia 0JIypacnaja u3oTomna 4Be'.
PagOAKTUBHOIO
M30TONA
HUTOI'O yacoB B 3 cemecTpe: 36
HUTOI'O yacos 90
4.2.4. llpakTyeckue 3aHATUS
Ne | HammenoBanue | HaummeHoBaHue Conep:xxanue NPaKTHYECKOr0 Bcero
n/ pasnena TeMBbI 3aHATHUSA 4acoB
n JTACIHUIINHBI NMPAKTUYeCKOT0 (01010
3aHATHS
1 2 3 4 5)
Cemectp 1
1 | Mexanuka 1. Kunematuka u PaBHOMepHOE nBMKEHUE. 4
JMHaMHUKa PaBHOyCKOpEHHOE IBH>KEHHUE.
MaTepUaIbHON JIBH>KEHHE 110 OKPYKHOCTH. JIMHaMKKa
TOYKHU STUX JIB)KCHMII.
2.3aKoHbl Pabota u KkuHeTHYecKast SHEPTusl. 4
COXpaHEHUs. Nmnynbc. MoMeHT nmmyJiibca
3.MexaHnuueckue CBOOOHBIE U BBIHYK/ICHHBIE 4
KoseOaHus u | koneOanus. Konebanus ¢ TpeHreM.
BOJIHBI Bonnsl B cpene.
4.3ax0oH ['paBuTanimonHoe nose. 3ajaya AByX 4
BCEMHPHOTO ten. 3akonbl Kemiepa u ux BBIBOJ U3
TATOTEHUS u | nuHamMuku HeroToHa.
3aja4a JBYX Tell.
5.PenaruBuctckas | [IpeobpazoBanus JlopeHua u ux 4
KHHEMaTUKa u | cneactBus. Cuiia, UMITYJIbC U SHEPTHS B
TUHAMUKA CTO
6.OnmemMeHTHI VYpaBHeHHE HEPA3PBIBHOCTH CTPYH. 4
MEXaHUKA VYpaBuenue bepnymnu. Ucreuenue
CIUIOLIHOM Cpelbl | JKUJKOCTU U3 OTBepCcTUs. BHyTpeHHee
TpEHUE B KUAKOCTH. TeueHune
JKUAKOCTH B IIWJIMHIPUUIECKOM TpyOe.
2 | OcHOBBI 7.MonexynsipHo- 4
MOJIEKYJIIPHOM | KUHETHYecKas OcHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
(07637091 TEOpHsl HMJICATbHBIX | KHUHETHYECKOW TEOPHH HJIeaTbHbIX
ra3os. ra3oB. Y paBHEHUE COCTOSIHUS
YpaBHeHue uaeanbHoro rasa. [Iponeccer B razax:
COCTOSIHUS U30MPOIECCH, aIna0aTHUECKU 1
WJICaIbHOTO  Tra3a. | MOJHUTPONUYECKUM.
IIpoueccsl B rasax.
8.Craructuyeckue 4
Pacnipenenenne Makcseina.
e WneansHblii ra3 BO BHENIHEM IIOJIE.
Makcaeiia,
Pacnipenenenue bonbimana.
Bonrsnmana.
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9.IIpomecchr
MepeHoca B rasax.

YUucno CTOJIKHOBEHUI U CPEAHSA ITTMHA
CBOOOIHOTO TTPOOETa MOJIEKYIL.
Huddy3us B razax. Buyrpennee
TPEHHE, BI3KOCTH ra30B.
TennonpoBoIHOCTh Ta30B.

HUTOI'O yacos B 1 cemecTpe: 36
HUTOI'O uacos 36
4.3. CAMOCTOSTEJBHAS PABOTA OBYUAIOHIET'OCS
Ounasn gopma o0yueHus
Ne | HaumenoBanue pasgesna | Ne Bunsr CPO Bcero uacoB
n/n (TemMbl) JUCUMIIIIMHBI n/n 00
1 3 4 5 6
Cemectp 1
1. Paznen 1. Mexanuka 1.1. | Pabora ¢ JIeKIusIMH 6
1.2. | PaGora ¢ KHUKHBIMU UCTOYHUKAMU 6
13 Pabora ¢ 35eKTpOHHBIMU
| ©ICTOYHHUKAMU
2. Paznen 2. OcHOBEI 2.1. Pabora ¢ aexuusamu 6
MOIICKYIIAPHON HU3HKH 2.2. | Pabora ¢ KHUKHBIMUA UCTOYHUKAMHA 6
23 Pabora ¢ 35neKTpOHHBIMU 4
" | HcTOYHNKAMH
25 [ToaroToBKa K MPOMEKYTOTHOMY 2
" | xortpomo (ITI1K)
HUTOI'O gacoB B 1 cemecTpe: 34
3. | Pa3pmen 3. 3.1. | Pabota ¢ nekuusiMu 6
Tepmoannamuka 3.2. | Pabora ¢ KHUKHBIMUA UCTOYHUKAMHA 6
33 Pabora ¢ 35neKTpOHHBIMU 4
" | HCcTOYHNKAMH
Pazzien 4. DnekTpudectBo | 4.1 | PaBoTa ¢ MeKIHAME 6
4. 4.2 Pabora ¢ KHMKHBIMA UCTOYHUKAMA 6
43 Pabora ¢ 3neKTpOHHBIMHI
) UCTOUYHUKAMU
5. | Pazmen 5. 5.1. | Pabora ¢ apekuusamu 6
JIeKTPOMArHETH3M 5.2. | Pabora ¢ KHW)KHBIMHA HCTOYHUKAMA
53 Pabora ¢ 3neKTpOHHBIMUI 5
' | HCTOYHHUKAMH
54 [ToaroToBKa K MPOMEKYTOTHOMY 4
" | xortpomo (ITIK)
HNUTOI'O yacos BO 2 cemecTpe: 53
6. | Pasnmen 6. 6.1. | PaGoTa c nexkuusMu 4
OIEKTPOMArHUTHbIE 6.2. | Pabora ¢ KHM)KHBIMU UCTOYHUKAMHA 4
BOJIHBI
6.3 Pabota ¢ 31eKTpOHHBIMHU 4
" | ICTOYHHUKaMH
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7. | Pasmen 7. Onruka 7.1 | PabGoTa ¢ IeKnusaMu 4
7.2 PaboTa ¢ KHMKHBIMHA UCTOYHUKAMU 4
73 PaGora ¢ 35neKTpOHHBIMU 4
) WCTOYHHUKAMU
8. | Pasnen 8. KsanroBas 8.1. | Pabota ¢ nexuusMu 6
H3HKa, DJIEMEHTapHbIE
¢ p 8.2. | Pabora ¢ KHW)KHBIMHU HCTOYHUKAMA 4
YaCTULILI
83 PaGora ¢ 35neKTpOHHBIMU 5
| ©ICTOYHHUKAMHU
[ToaroToBKa K MPpOMEXKYTOUYHOMY
8.4. 4
koHTpouo (IT1K)
HNUTOI'O yacos Bo 3 cemecTpe: 43
HUTOI'O uacos 3a roa: 130

5. HEPEYEHb YYHEBHO-METOJUYECKOI'O OBECHHEYEHMSI IVI51
CAMOCTOATEJBHOU PABOTBHI OBYYAIOIUXCA 11O JUCHUIIJIMHE

5.1. Meroanyeckne yKa3aHusi JJIf NOATOTOBKH O0y4YalIIUXCHA K JICKIHOHHBIM
3aHATHAM

OcHOBHBIMU (popMaMu  OOyu€HHUS] JUCLHUIUIMHBI SIBISIOTCA JICKIUH, MPAKTUYECKUE
3aHATUSA, a TAKKE CAMOCTOSTeNbHAas padoTa.

Ha nekuusx pekoMeHayeTcss AeATeNbHOCTh oOyuaromierocs B (opMe aKTHBHOTO
CIIyIIaHUS, T.€. MPEIIoaraeTcsi BO3MOKHOCTh 3aJjaBaTh BONPOCHI HA YTOYHEHHE MOHUMAHMS
TEMbl M PEKOMEHAYETCS KOHCIEKTUPOBAHHWE OCHOBHBIX MOJOXKEHUM Jiekuuu. OCHOBHas
TUAAKTHYECKas 1eNb JIEKUUH — OOecredyeHne OpHUEHTUPOBOYHON OCHOBBI JJIsl JalbHEWUIIEro
YCBOEHHsI yUeOHOT0O MaTepuana.

B Xxone NeKIMOHHBIX 3aHATUNH HEOOXOJMMO BECTH KOHCIIEKTUPOBAHUE Y4eOHOTO
marepuana. ObpaiaTh BHUMaHUE Ha KaTeropuu, GOpMyJIMpPOBKH, PACKPHIBAIOIINE COAEPIKaHUE
T€X WM UHBIX SIBJICHUH U MPOLIECCOB, HAyYHbIE BBIBOBI U IIPaKTHUECKHUE pekomeHpanuu. [locne
JEeKIMM HeoO0XOoAMMO JopaboTaTh CBOM KOHCHEKT JIEKIUH, Jefas B HEM COOTBETCTBYIOIME
3aMMcu W3 JIUTEpaTypbl, PEKOMEHJ0BAaHHOM MpernojaaBaTeieM U IMpPeayCMOTPEeHHOW paboueit
IIpOrpaMMoi.

Crneunduueckoil yepToll M3ydeHHUs JAHHOTO Kypca SIBISIETCS TO, YTO NpPUOOpETEeHHe
YMEHUH M HaBBIKOB pabOThl HEBO3MOXKHO 0€3 CHCTEMaTH4eCKOH TPEHHPOBKH, KOTOpas
OCYIIECTBIISIETCSl HAa MPAKTUYECKUX 3aHATUAX. KOHCynbTanuu MpoOBOISATCS C LENbI0 OKa3aHMS
IOMOIIM O0YyYaroIUMCsl B M3yYeHMH Yy4eOHOro Marepuana, MOJArOTOBKHM UX K MPAKTHUYECKUM
3aHATUSIM.

5.2. MeToauyeckne yKa3aHHs I MOATOTOBKHM O00YYamOIIUXCS K JIa0OpaTOPHBIM
3aHATHAM

JIaGopatopHble pabOThl COCTaBJIEHBl B COOTBETCTBUU C IMPOrPaMMOM JUCLUIUIUHBI H
NpeIHa3HAYeHBI U 3aKpETUICHHsI TEOPETUYECKOTO MaTephalia, MOJydeHHOTO Ha JIEKIHUSIX M
NPAaKTUYECKUX 3aHATHIX, M TPUOOPETEHHsS OOYYAIOUIUMHCA CIIOCOOHOCTH CaMOCTOSTEIbHO
pemarh CTaHAapTHHIE 3a/1a4d MPO(ECCHOHANBHON NEATENFHOCTH C MPUMEHEHHEM (PH3HUeCcKuX
3aKOHOB W MeToj0B. [Ipu moxaroroBke k jgabopaTOpHbIM paboTaM OOyYaroIIUiCs TOJKEH
CaMOCTOATENIFHO MOBTOPUTH TEOpeTHUeCKHii MaTepuai. [lo pe3dynpratam paboThl HEOOXOIUMO
NPEJOCTaBUTh OTYET B TETPAAU AJIs TaOOPaTOPHBIX padoT.

5.3. Meroanyeckue yKazaHHMs JIsl NMOATOTOBKH OOYy4amIIHMXCS K NPaKTHYECKHM
3aHATHAM
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[ToaroToBKy K MHpPaKTUYECKOMY 3aHSATHIO KaXAbli OOydaromMics TOJDKEH HayaTb C
O3HAKOMJICHHA C IUIAHOM IIPAKTHYECKOTO 3aHATHs, KOTOPBIM OTpaXkaeT CoJEp)KaHue
IIPEMIOKEHHOU TeMBl. TIaTeNnbHOE MPOAYMBIBAHUE U U3YYEHUE BOIIPOCOB IUIAHA OCHOBBIBACTCS
Ha IpopadOTKe TEKYyIIEro Marepuana, a 3aTeM H3ydeHHe O00s3aTeNbHOW M JONOJHHUTENbHOM
JUTEPaTyphl, PEKOMEHOBAHHOM K JaHHOU TEME.

Ecnu nporpaMMoi JUCHMIUIMHBI IPELYCMOTPEHO BBIOJIHEHUE IIPAKTHYECKOTO 3a1aHHUs,
TO €ro HeOOXOIMMO BBINOJIHUTH C YUETOM MPEATI0KEHHON HHCTPYKIMH (YCTHO MJIM TUCHMEHHO).
Bce HOBble MOHATHA MO H3ydyaeMOM TeMe HEOOXOAMMO BBIYyYUTh HAU3yCTh U BHECTU B
rJIoccapuid, KOTOPBIH 1e7Ieco00pa3Ho BECTH ¢ CaMOro Havaja u3ydeHus Kypca. Pe3ynbrart Takon
paboThl [JOJDKEH INPOSIBUTBCA B CIOCOOHOCTH OOydaromierocs CBOOOJHO OTBETUTh Ha
TEOPETUYECKHE BOIIPOCHI CEMUHAPA, €T0 BBICTYIUICHHH U Y4aCTUHU B KOJUIEKTUBHOM OOCYKICHUU
BOIIPOCOB M3y4acMOM TEMBI, IIPABUILHOM BBIIIOJIHEHUU MPAKTUYECKUX 3alaHUN.

5.4. MeToanueckue yKazaHus M0 CaMOCTOSITEJILHOI padoTe o0y4aromuxcs
Pabora ¢ iuTepaTypHBIMH HCTOYHUKAMU U HHTEPHET pecypcaMu

B mporecce MOATOTOBKM K MPAaKTHUECKHM 3aHATHAM, OOydJaroIMMCs HE00XOIUMO
o0patuth 0c000€ BHUMAHUE HA CaMOCTOSITEIbBHOE H3YYEHHE PEKOMEHJIOBAaHHOH y4yeOHO-
METOJIMYECKOH (a TaKk)Ke Hay9YHOU M MOITYJISIPHON ) TUTepaTyphl.

CamocrosiTenbHas pabota ¢ yueOHUKaMHU, y4€OHbIMU ITOCOOUSMHU, HAYYHOM, CIIPAaBOYHOM
U TONMyJSPHOH JUTEpaTypoil, MarepuaJaMd NEepUOAMYECKUX U3AaHuid u MHTepHera,
CTaTUCTUYCCKUMHU JaHHBIMU SABJISCTCS Haubouee 3(1)(1)CKTI/IBHI)IM MCTOJOM IIOJTYYCHHA 3HaHHfI,
NIO3BOJISICT 3HAYUTEIBHO AKTUBU3MPOBATH IPOIECC OBJIAACHUS HWHPOpMAIMEH, CIOCOOCTBYET
0osee ri1y0OOKOMY YCBOEHHUIO MU3y4aeMOro Marepuana, GOpMUPYET y CTYIEHTOB CBOE€ OTHOLIEHHE
K KOHKpETHOU npobieme.

Bonee rmy0okoMy pacKpBITHIO BOIIPOCOB CIOCOOCTBYET 3HAKOMCTBO C JJOMOJTHUTEIIHHOM
JUTEPATypol, PEKOMEHJOBAHHON IpernojaBaTelieM MO0 KaXJI0M TeMe CEeMHHApCKOro WU
MPAKTUYCCKOr'0 3aHATUA, YTO IMO3BOJIACT O6yT~IaIOHlI/IMCﬂ IpOoABUTH CBOKO MHAWBUAYAJIbBHOCTH B
paMKax BBICTYIUIEHUS Ha JIAaHHBIX 3aHATHSX, BHIIBUTH IIMPOKHUM CHEKTp MHEHUH MO M3yyaeMoi
npobiieme.

IIpomexyTouHas aTTecTanus

Ilo nroram 1 cemectpa MpOBOAUTCS 3a4eET, 110 UTOraM 2 U 3 ceMecTpoB — dK3aMeH. llpu
NOJrOTOBKE K CJaue 3K3aMeHa PEKOMEHAYETCs IO0JIb30BaThCsl MaTepuajaMu TMPaKTUYECKUX
3aHATUI U MaTepHaliaMH, U3y4YEeHHBIMH B X0JI€ TEKYIIEH caMOCTOATENbHOIN paboThI.

DK3aMeH NPOBOAMTCA B YCTHOM WJIM MHUCBMEHHOM (opMme, BKIIOYAET MOATOTOBKY H
OTBEThl OOyHaromerocs Ha TeopeTHueckue Bompockl. Ilo mTOram sK3aMeHa BBICTABIISETCS
OIICHKA.

ITo utoram oOyueHHsI B c€MeCTpe K IK3aMEHY JIOIYCKaroTCsl 0Oydaromuecs, UMeroIue
MOJIOKUTENBHBIE PE3YIIBTATHI MO 3aITUTE JTA0OPATOPHBIX PadOT.
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6. OBPA3OBATEJ/IBHBIE TEXHOJIOT A

Ne
n/n

Ne
cemec
Tpa

Buabi yueOHoii padboThl

Oobpa3oBarte/ibHbIE TEXHOJIOTUH

Bcero
JacoB

3

4

Jlekusa «Kunemartnka
MaTEPUAIIBHON TOUKHU)

Jlexmms,
npumeHneHreM Power Point

IIpe3CHTalsA C

Jlexuyst, mpe3eHTaIus ¢
npumeHneHneM Power Point

Jlekuyist, mpe3eHTaIus ¢
npumeHneHreM Power Point

Jlexums «/ludpakums cBeTa

Jlexms,
npumeHneHreM Power Point

IpE3CHTaAlUsA C

Jlexus «KBaHTOBEIE
3aKOHOMEPHOCTHU B OIITHUKEY

Jlekus,
npumeHneHreM Power Point

MIpE3CHTalUsA C

[Ipaktuyeckoe 3ansTue «Mojenb

pa300p KOHKPETHBIX CUTyalui

aroma bopa»

[IpakTuueckoe 3aHATHE
«SnepHbie peakuuu u
PaIOaKTUBHOCThY

pa300p KOHKPETHBIX CUTyalui 2

7.1. IlepeyeHb OCHOBHOM U J0NOJIHUTEIbHON Y4eOHOM JIUTepaTypbl

CnucoK 0CHOBHOI JIMTepaTyphl

1.

bypyuenko, A. E. O6mas ¢usuka. Ilpuknagnble acnekTsl aTOMHOM (QU3UMKH : yueOHoe
nocobue / A. E. Bypydenko, A. K. Mockanés, A. 3. CokonoB. — KpachHosipck : Cubupckuit
denepanpubii  yHEBepcuteT, 2019. — 76 ¢. — ISBN 978-5-7638-4082-7. — Tekcr :
AIIEKTPOHHBIN // DnekTpoHHO-OuOmuoTeunas cucremMa [PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/100064.html. — Pexum poctyma: st aBTOPU3UP. MOIb30BaTEICH
Bonko, A. ®. Kypc ¢muku. B 2 Tomax. T.l. Dusudeckue OCHOBBI MEXAHUKH.
MonexynspHas (u3uka U TepMOAMHAMUKA. DIEKTpOCTaTHKA. [1OCTOSHHBIN SIEKTPUUYECKUN
TOK. OJIEKTPOMarHeTU3M yueOHoe mocobue ans oOyyaroumxcs o0pa3oBaTeNbHBIX
yupexJieHul Boicuiero npogeccuonansHoro oopasosanus / A. @. Bonkos, T. I1. Jlymnuesa.
— 2-e u3a. — Jlonenk : JloHeukuil HaIlMOHATBHBIN TeXHUUeckuil yHuBepcuret, 2019. — 300
C. — TekcrT : 27eKTpOoHHBIH // DnexkTpoHHo-OnbnnoTeunas cucrema [IPR BOOKS : [caiit]. —
URL: https://www.iprbookshop.ru/105812.html. — Pexum pmoctyna: s aBTOPHU3UD.
MIOJIB30BaTENEN

Bonkos, A. ®@. Kypc ¢usuku. B 2 tomax. T.2. Konebanus u BonHbl. BomHOBast 1 KBaHTOBAS
ONTHKA. DJEMEHTbl KBAaHTOBOM MexaHHKU. OCHOBBI (PU3UKH TBEPAOTO TeNa. DJIEMEHTHI
Gu3MKM aTOMHOTO  sapa yueOHOe Tmoco0ue Juis oO0y4arommxcs 00pa3oBaTeNbHbBIX
yupexJieHul Beicuiero npogeccuonansHoro oopasosanus / A. @. Bonkos, T. I1. JIlymnuesa.
— 2-e u3a. — Jlownenk : JloHeukwil HAIIMOHATBHBIN TeXHUYeCKuil yHuBepcuret, 2019. — 280
C. — TekcrT : 27eKTpoHHBIH // DnexkTpoHHO-OnbnnoTeunas cucrema [IPR BOOKS : [caiit]. —
URL: https://www.iprbookshop.ru/105813.html. — Pexum pmoctyna: s aBTOPHU3MD.
MIOJIB30BaTENEN

I'ydan, A. 10. ®usuka marauTHbeIX siBieHuid : yueOnuk / A. 1O. I'ydan, FO. M. TI'ypan. —
PocroB-na-lony, Taranpor : UznarensctBo FOxHoro denepanbHoro yausepcurera, 2020. —
372 ¢. — ISBN 978-5-9275-3552-1. — TekcT : »IeKTpOHHBIN // DIEKTPOHHO-OMOINOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/115544.html (nara
obpamenus: 13.01.2022). — Pexum goctyna: AJisi aBTOPU3HP. TOJIb30BATEIICH

Hmutpuesa, E. N. ®usuka : yueOnoe nocodue / E. M. imurpueBa. — 2-e uzg. — Capatos :
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10.

11.

12.

13.

14.

At IIu Op Menma, 2019. — 143 ¢. — ISBN 978-5-4486-0445-4. — TekcCT : 3MEKTPOHHBIH //
DIIeKTPOHHO-OUOIMOTEUHAS cucrema IPR  BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/79822.html. — Peskum goctyna: 1uist aBTOPU3HUP. MOJIb30BaTEICH
3aitnameBa, . H. ®wus3uka : yuyeOHOe mocoOue i CTYJICHTOB HANpPABJICHHH IOATOTOBKH:
36.03.02  «3oorexnus», 35.03.07 «TexHosorus mpPOU3BOJACTBA M  IEpPepadbOTKU
cenbCKoXo3sicTBeHHOW mnpoayknuu» / I'. H. 3aiinameBa. — Kazanp : Kazanckas
rocy/IapCTBEHHAs akaJeMusl BeTepuHapHOi MeauiuHel nmenn H.D. baymana, 2019. — 152 c.
— Texkct : anmexTponnsblit // Lludposoit obpazoBatenpHbil pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/104855.html

[To3Hep, A. A. ®usuka. bazosiii kypc. Yacts 1 : yueObHOe mocodue / A. A. Ilos3uep, A. I'.

AnnpeeBa, K. A. lllymuxuna. — ExkarepunOypr : Ypanbckuii ¢enepaibHbIil YHHBEPCHUTET,
ObC ACB, 2016. — 168 c. — ISBN 978-5-7996-1701-1. — TekcT : AJEKTpOHHBIH //
DIIeKTPOHHO-OUOINOTEUHAS cucrema [PR  BOOKS : [caiT]. — URL:

https://www.iprbookshop.ru/68406.html. — Pexwum moctyma: 1is aBTOPU3UP. MMOJIB30BATEIICH
Tpodumona, T.U. Kypc ¢usuxu : yued.mocodue/ T.M. Tpopumona.— 17-e uzn., crep. — M.:
Axanemusi. 2008. — 560 c.- TekcT: HEMOCPEICTBEHHBIN.

O®uszuka. B 2 gactsax. Y.l : yuebnoe mocobue / I1. O. Kpacuos, O. A. Kyapsisuesa, O. IO.

Mapkogra, E. }0. OmkoBa. — Kpachosipck : CHOMpPCKUI TOCYTapCTBEHHBIH YHUBEPCUTET
HAayKd M TEXHOJOrMi uMeHu akamemuka M. @. PemerneBa, 2020. — 136 c¢. — Tekcr :
JNEeKTPOHHBIH // DnekrponHo-6ubinoreunas cucrema [PR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/107230.html. — Pexwum poctyma: ajsi aBTOpU3UP. MOIb30BaTEICH
Hlynuie6un, M. M. M30paHHble I7aBbl TEOPETHUYECKOW (PU3MKHU: cTaTUCTHYecKas (u3Mka :
yuebnoe mocobue / M. M. Wlymmedbun, JI. U. Snyenko. — Boponex : Boponexckuii
rocynapcTBeHHbI TexHndyeckuil ynusepcuter, O9bC ACB, 2019. — 90 c. — ISBN 978-5-
7731-0767-5. — TekcT : 2neKTpoHHBIH // DnekrponHo-0nbanoTeuHas cucrema [PR BOOKS :
[caiiT]. — URL: https://www.iprbookshop.ru/93257.html. — Pexxum noctyma: st aBTOpu3up.
[Tosp30Barenen

Kypc ¢usuxu : yaue6Hoe nmocobue / A. H. Jlapuonos, 0. . Kypaxos, B. C. Boumies [u ap.].
— Boponex : Boponexckuii ['ocynapcrBenHslii ArpapHslii YHuBepcurer um. Mmneparopa
[Terpa Ilepsoro, 2016. — 203 c. — ISBN 978-5-7267-0929-1. — TekcT : 37IeKTpOHHBIH //
[Mu¢pposoit  obOpazoBatenbHbiii  pecypc [PR SMART : [caiir]. —  URL:
https://www.iprbookshop.ru/72682.html

MuxaiinoB, B. K. Bomnel. Ontuka. AtomHas ¢usuka. MonekynspHas ¢usuka : ydeOHOE
nocobue / B. K. Muxaitnos, M. U. ITan¢punoBa. — MockBa : MOCKOBCKHI IoCyJapCTBEHHBIH
cTpoutenbHbI yHUBepcuteT, ObC ACB, 2016. — 144 c. — ISBN 978-5-7264-1391-4. —
Texcrt : anexTponHsbIi // Lludposoit oOpazoBarenbublii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/62614.html

TanuteikoBa-bymkesny, WM. WM. ®usuka. Yacte 1. Mexanuka. MonekynspHas ¢u3uka u
TEPMOJMHAMUKA. DJIEKTPUYECTBO U MarHeTu3M : yueOHuk / M. Y. TanuipikoBa-bymkeBuu. —
Munck :Bemmitmas mkona, 2014. — 304 ¢. — ISBN 978-985-06-2505-2. — Tekcr :
anektponnbld // IludpoBorr oOpazoBatenbHbi pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/35562.html

TamuteikoBa-bymkesuu, U. M. ®usmka. Yacte 2. Ontuka. KBantoBas ¢usuka. CtpoeHue u
¢u3nueckue cBoiictBa BemiectBa : yueOHuk / WM. M. TamusikoBa-bymikeBny. — MuHCK
:Bemmiimas mkosra, 2014, — 232 ¢. — ISBN 978-985-06-2506-9. — TekcT : 2JIeKTpOHHBIH //
[MudpoBoit  obpazoBatenbHblii  pecypc IPR SMART : [caiir]. —  URL:
https://www.iprbookshop.ru/35563.html
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CnHcoK T0NOJHUTEIbHOM JTUTEPaTypPhI

1.

Kamenko, A. Il. ®u3uka tBepaoro tena. Pusuka sapa. SAnepHble peakluy : METOJUYECKHE
yKa3aHUd K TPAKTHUECKUM 3aHATHSM M JOMAIlHUM 3aJ@aHUsIM MO0 JIUCHUIUIMHAM:
«B3aumogeiictBue wu3iyueHus ¢ BemiecTBoM», «Teopermueckas ¢usuka», «Duzmueckue
cBoricTBa TBepaAbIXx Tem» / A. I1. Kamenko, I'. C. CtpokoBckuii, C. W. [llapanos. — Jlumenx :
Jluneukuii ToCyAapCTBeHHBIN TexHndeckuil yausepcuret, 9bC ACB, 2015. — 20 ¢. — Tekcr
: anmektpoHHbI // Ludposoit obpazoBarenbhbiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/55674.html

Ob6mas ¢usuka. MonekynspHas pusuka U TepMoJMHAMUKA. ATOMHAsI, KBAHTOBAsl U sJIepHAs
¢u3uka. ®uzuka TBEpHOro Tena : jaboparopHeli mpaktukym / FO. M. T'onosun, 1O. II.
JIsmenko, B. H. Xomomunuu, B. M. IlomukapnoB. — TamboB : TamOoBckuit
rocyJapCTBeHHBIN TexHndyeckuid yausepcuter, ObC ACB, 2013. — 96 ¢. — ISBN 978-5-
8265-1180-0. — Tekcr : anexTponHslii // Lludbposoit oOpazoBarensHbiil pecypc [IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/63881.html

KocapeBa, E. A. Koutpons 3HaHuii Ha mabopaTopHOM mpakTukyme 1o ¢usuke. Y.1.
Mexanuka. MonexymnsipHas ¢usuka u repmoaunamuka / E. A. Kocapesa, 0. B. Bennkanosa.
— Camapa : Camapckuil rocy1apcTBeHHbIN TexHuueckuil ynusepcurer, ObC ACB, 2020. —
123 ¢. — Texkcr : aneKTpoHHBIH // DnekrponHo-0nbOmoTeyHas cuctema [IPR BOOKS : [caidT].
— URL: https://www.iprbookshop.ru/105211.html. — Pexum moctyma: sl  aBTOPU3HP.
II0JIB30BaTEIEN

CabpumnHckuii, A. B. ®usuka B 3amavax Y.2. DnekTpocTaTWka, IOCTOSHHBIN TOK,
AIIEKTpOMArHeTH3M : yuebnoe mocobdue / A. B. Cabpummackuii. — benropon : benroponckuit
rocyJapcTBeHHbIN TexHoiaoruueckuiit ynusepcuter uM. B.I'. [llyxosa, 9bC ACB, 2019. — 96
€. — Texkcrt : anextponHsIii // Ludpposoit odpazoBatenbublil pecypc IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/106207.html

CasenveB, W.B. OcnoBbl Teopernueckot ¢usukun. B 2-x 1. T.I. Mexanuxka.
OnextponuHamuka: yueOHux/ M.B. CasenbeB. — CIIO.: Jlawb, 2005. — 496 c. - Tekcr:
HETOCPEICTBEHHBIN

MeToauueckue MaTepHuaJibl

1. ®wuszuka. Ilpaktukym ans oOydwarommuxcs 1o HampapieHussM noarotoku 01.03.04

[Mpuknagnas wmaremaruka, 09.03.04 Ilporpammuas wumxenepus, 09.03.03 Ilpuxnagnas
unpopmaruka / bopnakos X.I11., lokymosa JL.III.- BUL] CeBKaBI' TTA, UYepkecck, 2018

7.2. Ilepeyenn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH

«AHTepHeT»
http://window.edu.ru - EtriHOE€ OKHO IOCTVIIA K 00pa30BaTENbHBIM PECYPCAM;

http:/fcior.edu.ru - @enepalibHbINA NEHTP HHOOPMALIMOHHO-00DPa30BaATENILHBIX PECYDPCOB;

http://elibrary.ru - Hayguas iekTpoHHas OudImoreka.

7.3. AudopManiiOHHbIE TEXHOJIOTHH, JIUIEH3UOHHOE ITPOTPAMMHOE

odecreueHue

JlutieH3noHHOE MPOrpaMMHOE 00ECTICUCHHE PexBU3UTHI TUIIEH3HIT/ TOTOBOPOB
Microsoft Azure Dev Tools for Teaching Wnentudukarop noxnucuuka: 1203743421
1. Windows 7, 8, 8.1, 10 Cpok geiicteus: 30.06.2022

2. Visual Studio 2008, 2010, 2013, 2019
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http://fcior.edu.ru/
http://elibrary.ru/
https://www.iprbookshop.ru/55674.html
https://www.iprbookshop.ru/63881.html
https://www.iprbookshop.ru/105211.html
https://www.iprbookshop.ru/106207.html

5. Visio 2007, 2010, 2013 (IpoJUTeHUE TTOATUCKH )
6. Project 2008, 2010, 2013
7. Access 2007, 2010, 2013 u T. A.

MS Office 2003, 2007, 2010, 2013 Caenenust 060 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jluuensus 6eccpounas

[Hudposoii 0O6pazoBaTenbHBIN pecypc JIunensnonnsii qoroBop Nel1688/2411 ot
IPRsmart 21.08.2024 r.
Cpok aeiictBus: ¢ 01.07.2024 no 30.06.2025

Becmmataoe 10

Sumatra PDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHbI

8.1. TpeGoBaHus Kk ayauTopusiM (IOMelIeHUSIM, MeCTaM) /Il IPOBe/ieHUs 3aHATHI
1. YueOHasi ayiuTOpHA 1JIs1 IPOBEIeHUs 3aHATHI JIeKIMOHHOI0 THIIA.

Habop neMoHCTparimoHHOTO 000pYIOBaHUS U YIeOHO-HATIISIHBIX TOCOOHH, 00€CIIeYBAIONTIX
TEMaTUYEeCKHE WILTHOCTPALUH:

[Tpoekrop -1 mit.

HacrenHoe kpernienue ais npoekropa — 1 mr.

Hacrennsiii sxpan— 1 wr.

Cucr.6m.— 1 mr.

Monwutop — 1 mir.

[Tnakar-tabnuua — 1 mr.

Crneunanu3upoBaHHas MeOeb:

Cron npenopasarens — 1 wr.

Cron yuennyeckuii — 32 miT.

Crynbsa yueHnueckue — 68 mir.

Kadenpa npenonasarens — 1 mir.

BeTpoeHHbI KHUKHBIN mikad — 2 mT.

Bemranka Hacrennas — 1 mr.

Jlocka yuennueckas - 1 mr.

Kanro3u BepTUKaIbHBIE — 3 IIT.

2. YuyeOHasi ayiMTOPHS 1JIsl IPOBeeHUS 3aHATHII CEMUHAPCKOI0 THIIA, KYPCOBOI0
NPOeKTHPOBaHUS (BHINOJHEHHE KYPCOBBIX padoT), IPYNNOBBIX 1 HHAMBHAYAJIbHBIX
KOHCYJIbTAMH, TEKYIIeI0 KOHTPOJISA M IPOMEKYTOYHOH aTTeCTalluu

TexHuueckue cpeacTBa 00ydeHUs, CayXKallye Ui MpeaocTaBlIeHus yueOHoi nHpopManuu
00JBIION ayAUTOPHUH:

OKpaH Ha mrTaruBe — | mr;

ITpoextop — 1 mi;

Hoytoyk — 1 mT;

Criennanu3upoBaHHas MeOeb:

Cron ydenmyeckuit — 20 mr.

Cron npenogasarens ¢ kadeapoii - 1 mrT.

Crton o mpuOOpsI — 6 MIT.

[Ikad BcTpoeHHBIH - 4 mIT.

Jocka knaccHast — 1 .

Cryn npenogasatens-1 wr.

Ctyn ydeHuyeckuil -33 miT.
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Bemanka - 1 mir.
JKanto3u BepTUKaIbHBIC - 2 IIIT.

3. JlaGopatopum.

JlabopaTopusi MeXaHMKH H MOJIEKYJISAPHOH GU3NKH
TexHuueckue cpefcTBa 00yUeHHUsl, CyXkalllye s IPpeloCTaBlIeHusl yueOHON nHpopMauu
0O0JIBbIION ayAUTOPHUH:

OKpaH Ha mraruBe — | mr;

ITpoextop — 1 wir;

HoytOyk — 1 mir;

JlaGopaTopHoe obopyaoBaHuE:

Tabmuua Menneneesa — 1 mr

Tepmomerp - 1 mr

Y napHo-npoOHasi ycTaHOBKa 1-1uT

VYcranoska OIIT-1-1-4 mwir.

VYcranoka YOM - 8wt

MareMaTtuueckuii MasiTHUK - 11T

®u3nueckuil MassTHUK- 1T

[TpyXuHHBINA MassTHUK- 1T

Mastauk O6epbeka -1mr

Becwt -2 mt

Ha6op pa3znoBecok -2 mt

VYcranoska ans uzyuenus 3CU -1 wr
Tpudunsapusiii moasec -1 mr

Konba nnst onpeneneHus BA3KOCTH KUIAKOCTH -3 TIIT.
JlabopaTropus 3/1eKTpUYeCTBA, MATHETU3MA H ONITHKH.
TexHuueckue cpeacTBa 00ydeHus, CayXalliye AJis MpeloCcTaBlIeHus yueOHoN nHpopMauu
00JIBIION ayAUTOPUU:

JlaGopaTopHoe obopyaoBaHue:

Kommnext B2/1 ontudeckast ckambs - 10 mt
Monoxpomatop — lmr

OneKTpoHHbIH ocumorpag -1 mwr

Mukpockomnsl - 21T

Pedpakromerp AG6e -1t

JlaGopaTopHsIit cTeHp -1t

Tabnuna MenneneeBa — 1T

Beckl naboparopusie -1t

VYcTaHOBKA 71 M3yUEHUsl DJIEKTpoau3a - 1T
Mocrt Yurcrona - 1 mr

VYcTaHOBKaA /17151 ONIPEAETIEHUS YACIBHOIO 3apsAjia 3JI€KTpPOoHa -1mT
ONEeKTPOU3MEpPUTENbHbBIE TPUOOPHI - JIIT

Bempsimutens - 1wt
BI)IHCJ'ICHHLIC CTOSIHKU aBTOTPAHCIIOPTHBIX CPEACTB AJIs1 MHBAJIU OB,
JA0CTAaTOYHasA IUPHHA JBCPHBIX IPOEMOB B CTCHAX, JICCTHUYHBIX Mapmei/i, IIonagoxk

ITomelmenne 11 caMmoCTOATEILHOI PadoThI

BbudauoTeuHo-u31aTeIbCKHIl HEHTP

Otaes 00cay:;KUBaHUS MeYATHBIMH H3IaHUAMH

TexHu4yecKkne cpecTBa 00yUEHUS, CIyKaIIKe IS IPEeIOCTaBICHUs yaeOHOW HHPOPMAaIK OOJBIION ayAUTOPHH
Okpan HacTeHHbId Screen Media 244/244 kopmyc 1106

IIpoexTop BenG MX660P 1024/7683200 LM

Hoyt6yx LenovoG500 15.6”

Pa6ouwne cTonbl Ha 1 Mmecto — 21 mmiT.
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Crynbst — 55 .

BbubdauoreyHo-u3garebCKMil HEHTP
Otaen o0c1y:KHBAHUSA 3JIeKTPOHHBIMHU U3IAHUSIMU

Texumueckue cpencTBa 00ydeHsI, CITy>KaIllKe s IPEeJOCTaBICHU YIeOHOH HH(OpMAIMK OOIBIION ayAUTOPHH

WuaTepaktuBHas cucrema Smart Bord 480 - 1 mi.

Mounutop Acer TFT 19 — 20 1.

Mownutop View Sonic - 1 mT.

CetesoiitepmunanOfficeStation -18 .

[TepcoHanbHBIN KOMIBIOTEP Samsung -3 T.

M®VY Canon 3228(7310) — 1 mrt.

M®YSharpAR-6020 — 1 mir.

IpunTep Canon i -Sensys LBP 6750 dh — 1 .

Crienanu3upoBaHHAS MEOEIb:

paboune cronsl Ha 1 MecTo — 24 T,

CTyJbsl — 24 WT.

BudauoreyHo-u3gare1bCKMil HEHTP

HNudopmaunonHo- Oudauorpaduveckuii oraesn

KoMmmbroTepHas TeXHHKa C BO3MOKHOCTBIO TOAKIIIOUEHHs K ceTH «VIHTepHeT» 1 oOecriedeHrueM 10cTyna B
ANIEKTPOHHYIO HH(POpMaIMOHHO-00pa3oBarenbHyto cpeny PI'BOY BO «CesKasl A»:
IlepconanbHbIi KOMIBIOTEp — 11T,

Cxkanep EpsonPerfection 2480 photo

M®Y MFC 7320R

Crnennanu3upoBaHHas MeOeb.

Pa6oumne cTonel Ha 1 MecTo - 6 miT.

Crynbs - 6 wrT.

BerleneHHbIe CTOSHKH aBTOTPAHCIOPTHBIX CPENICTB AJISI HHBAJIMOB;

JOCTAaTOYHAs! IMPHHA JBEPHBIX IIPOEMOB B CTCHAX, JIECTHUYHBIX MapIleH, UIOIaoK

8.2. TpeGoBanus Kk 0600pya0BaHUIO PA0OYMX MeCT NMpenoaaBaTe s U 00yYarIHUXCs
1. pabGoyee MecTo MpenoaaBarens, OCHAIIEHHOE KOMITbIOTEPOM.
2. paboune MecTa 00yJarouXxcsi, OCHAIEHHBIE KOMITBIOTEPOM.
8.3. TpeGoBaHus K cieUAJIH3HPOBAHHOMY 000PY10BAHMIO
Her
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9. OCOBEHHOCTHU PEAJIM3ALIMU AUCHUIIVIMHBI 1J1s1 THBAJINIOB U JIUL C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMM 310POBbAA

Jnst  obecriedeHnsi 00pa3oBaHUsT WHBAIMIOB M OOYYAIOIIUXCS C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMU 3/I0pOBbsl pa3pabarbiBaeTcsi (B cilydae HEOOXOAMMOCTH) aJanTHPOBAaHHAS
oOpa3oBaTenibHasl MPOrpaMMa, WHIUBUIYaIbHBIA Y4eOHBIM MJIAaH C Yy4€TOM OCOOCHHOCTEH HuX
NCUXO(U3UUECKOTO PAa3BUTHUS U COCTOSIHMSL  370POBbsi, B YaCTHOCTU IPHUMEHsETCA
MHAUBUAYAIbHBIN MOAXO0J K OCBOGHUIO TUCIUIUIMHBI, UHIUBUIYyaldbHbIC 3alaHus: pedeparsl,
MUChbMEHHBIC PAa0OTHI M, HAOOOPOT, TOJIBKO YCTHBIC OTBETHl M JUAIOTH, WHIAWBHUIYyaJIbHBIC
KOHCYJIbTAIlK, WCIOJIb30BAaHUE JUKTOPOHA © JAPYTUX 3alHCHIBAIONINX CPEACTB  JUIA
BOCITPOM3BE/ICHHUS JIEKIIMOHHOTO U CEMHUHAPCKOr0 MaTepuasa.

B memsx o6ecrnedeHuss o0O0ydaroUIMXCS HMHBAIMJIOB M JIMII C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMH ~ 3/I0POBBbSI  KOMILIEKTYeTCsI (OHJ OCHOBHOM y4eOHOH JHMTEpaTyphl,
3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, AOCTYI K KOTOpHIM opranun3zoBad B BUL[ Akanemun.
B Oubnmoreke mNpOBOAATCS WHIMBUAYaJbHBbIE KOHCYJNBTAIMM IS JAHHOM KaTeropuu
I10JIb30BATENIEH, OKA3bIBAECTCS IIOMOILb B PETUCTPALUN U UCIIOJIB30BaHUN CETEBBIX U JIOKAJIbHBIX
AIIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB, IPEIOCTABISAIOTCA MECTA B UNTAIILHOM 3aJl€.
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®OH/I OHEHOYHbIX CPEIACTB

O JUCHUILUIMHE ®Pusuka

[Tpunoxenue 1
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ITACITIOPT ®OHJJA OHEHOYHbBIX CPEACTB 1O JUCHUIIJINHE

duzuka

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

HNupexc ®opMyTHPOBKA KOMIIETEHIIUH
OIIK-3 CriocobeH TpHUMEHSTh COOTBETCTBYIOIIMK (DM3MKO-MaTeMaTHUECKUI ammapar,
METOJbl aHaNM3a M MOJCIUPOBAHUS, TEOPETUYECKOTO U HKCIIEPUMEHTAIBLHOTO
VICCIICIOBAHMSI IIPH PEILICHUH MPOPECCUOHATBHBIX 3a1a4
[1K-2 CriocobeH  MOATOTOBHTH  IMPOEKT CUCTEM  DJIEKTPOCHAOKEHUS  OOBEKTOB
KAl TaIbHOTO CTPOUTEIBCTBA

2. Jtansl (pOPMHPOBAHNS KOMIICTCHIIUH B NPOLECCe OCBOCHHS M CIMIIIMHbBI
OCHOBHBIMH JTanamMu (OPMHPOBAHUS YKA3aHHBIX KOMIIETCHUMH TPU H3YYCHUH

00y4YaloImUMUCS  TUCHUTUIHHBI

SABJIIOTCA  ITIOCJIICA0OBATCIIBHOC

HN3YUCHUC

COACPIKATCIILHO

CBSA3aHHBIX MEXJ1y co00il pa3fenoB (TeM) yuyeOHbIX 3aHATUN. M3ydeHue Kaxaoro pasnena
(TeMbl) peArnonaraeT OBjiajieHlue 00yJaromUMUCs HEOOX0AMMBIMU KOMIIETeHIMAMU. Pe3ynbraTt
aTTecTaluy OOYYAIONIMXCS Ha Pa3IMYHBIX dTanax (pOopMUPOBaHHS KOMIIETCHIUH MOKAa3bIBACT
YPOBEHb OCBOEHMSI KOMIETEHIUI 00y4aroIMMHUCH.

OTanHoCTh (1)0pMI/Ip0BaHI/I$I KOMHGTGHHI/Iﬁ IpsaMO CBsA3aHa C MECTOM JHUCHUIIIIMHBI B

o0pa3oBaTeNbHON IpOrpaMMe.

Pa3nesnl (TeMblI) 1M COHUIIIMHBI PopmupyemMble KOMIETCHIIUH (KOAbI)
OIIK-3 I1K-2

Mexanuka + +
MosnekynsipHas pusmka, + +
TEPMOJMHAMHKA

[ToHsATHS U 3aKOHBI + +
AJIEKTPOMarHeTu3Ma

OnTuka. + +
DOneMEeHTbl KBaHTOBOM TEOpUH U + +
aTOMHOU (PU3UKU
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3. Iloka3arTesin, KPpUTEPUH U CPEACTBA OLICHUBAHMUS KOMIIeTeHI[UI, GOpMHUPYeMbIX B MpoLecce U3yYeHU S TUCIHUILTHHBI
OIIK-3 Cnioco6eH mpuMeHsITh COOTBETCTBYIOIIUI (PU3UKO-MAaTeMATHYECKHUI aNmapaT, MeTOAbl AHAIU3a U MO/IeJIUPOBAHNS, TEOPETHIECKOTO U
IKCNEPUMEHTAJIBHOIO HCCJIeI0BAHUS NPHU PellieHNH MPo¢ecCHOHATBHBIX 33124

ILnanupyembie Kpurepun onleHuBaHus1 pe3y/ibTaTOB 00y4eHUst CpencrBa olieHMBaHUSI Pe3yJIbTATOB
Ppe3yJbTaThl 00y4eHust o0yueHust
(moka3zaresiu J0CTHKEHHUsI
32/]aHHOTO YPOBHSI Hey/I0BJIETB YIOBJIETB XOpo1Io OTJIMYHO Texymuii IIpome:xxyTouHast
OCBOEHHUSI KOMITETEHIIHiA) KOHTPOJIb aTTeCTalMs
OIIK-3.1 Hemonctpupyer | He 3HaeT | YactuuHo Hemonctpupyet 3Hanue | OTINYHO ODO0: 3auerT, 3K3aMeH
3HaHHEe (yHAaMEHTANbHBIX | (yHIAMEHTAJIBHBIC JNEMOHCTPUpPYET  3HaHWE | (HYHIAMEHTAIBHBIX JEMOHCTPHPYET YCTHBIH ompoc,
3aKOHOB TIPUPOIBI U | 3aKOHBI ~ TPUPOAB ¥ | (YHOAMEHTAIBHBIX 3aKOHOB TPUPOABI W | 3HAHUE 3armTa
OCHOBHBIX (DU3UYECKUX U | OCHOBHBIC (U3UUCCKHE | 3aKOHOB  MPHUPOIBl W | OCHOBHBIX (PH3MUCCKUX | (DyHIAMEHTAIBHBIX T1abOPaTOPHBIX
MaTeMaTHIECKUX 3aKOHOB. u MaTeMaTHYECKUE | OCHOBHBIX (M3UYECKUX H | U MaTeMaTHYECKUX | 3aKOHOB TPHUPOABI M | paboT, TeCTUPOBaHIE
3aKOHHI, MaTeMaTHIECKUX 3aKOHOB, HO JIOITyCKAaeT | OCHOBHBIX
3aKOHOB,; HE 3HAYUTEIbHBIC | (PU3MICCKHUX u
OIINOKY, MaTeMaTHYeCKUX
3aKOHOB,;
OIIK-3.2 IIpumensier | He wmoxer npumensts | HeyBepenHo, ¢ | Ilpumenser B COBEPILEHCTBE ODO: 3auer, 9K3aMeH
¢usnueckue 3aKOHBI U | pusuyeckde 3aKoHbl U | AOMYIICHHEM OIIHuO0K (usuyeckue 3aKoHbl U | IPUMEHACT VYerHblit onpoc,
MAaTe€MaTUYCCKUEC METObI JIs1 MAaTEMATUUYECKUAE HCIOJIb3YET (I)I/I3I/I‘-ICCKI/IG MaTeMaTHYECKUE (bI/I3I/I‘IeCKI/Ie 3aKOHbI U 3alura
peuieHust a1 |\ oner s — 3aKOHBI L T — peteHus MareMaTHYecKHue 71a00paTOPHBIX
TEOPETHIECKOTO u MaTeMaTHYECKUE METOMBI METOJBI U pemieHus | paboT, TeCTUPOBAHIE
MPUKIIATHOTO XapaKTepa. 3ajad TCOPCTHICCKOTO M | iy pemennst  3ajau | SoAa@d TCOPCTHHECKOTO | o5 0y reopernueckoro
HPUKIIATHOTO TEOPETHYECKOTO n|H HPUKIAZHOTO | TPUKIIATHOTO
XapakTepa. NPHUKJIIAJHOTO XapaKTepa. XapakTepa, HO | xapakTrepa.
JIOITyCKaeT HE
3HAYHTENBHBIC OUTHOKH
TIpH pacyerax.
OIIK-3.3 Bribupaer meronsl | He cmocoben mposoauts | Jlomyckaer ommOku npu | JlomyckaeT He | TouHno noadupaer ODO0: 3auer, JK3aMeH
MOJEJIIMPOBAHAA M CPEACTBA | JKCIIEPUMEHTAJIbHBIE MOJIETIMPOBAHUHN 3HAYUTEIbHBIC OIIUOKH | METOIBI YerHsli ompoc,
I/I3MepeHI/Iﬁ 1A TIPOBCACHUA HCCIICAOBAHUS Ipr | SKCHECPUMEHTAIbHBIX I/ISMGPCHI/Iﬁ JJIsA MOACINPOBAHUA )5 3araura
IKCIEPUMEHTAIILHBIX peleHnn WCCIEJIOBAHMI W TIPU | IPOBEACHUS Cpe/cTBa U3MEPEHUi 71a00paTOPHBIX
WCCIICIOBAaHUIA TIPH PEIMIEHUH | TPOPECCHOHATHHBIX peleHnn JKCIIEpPUMEHTAJIBHBIX TS TpoBeneHust | paboT, TECTUPOBaHUE
npodeccroHaNbHBIX 3a/1ad. 3a1a4. npoecCHOHANBHBIX 3a1a4. | HUCCIIE0BaHMI IpHU | SKCIIEPUMEHTAIIBHBIX
peneHnu HCCIeJOBAaHUM npu
npodeccroHaNbHBIX pelreHnH
3ajad. po¢heCCHOHATBHBIX
3aj1a4.
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IK-2 Cnocobden MOATOTOBHUTD IIPOCKT CUCTEM 3.]'[eKTp0CH36)KeHI/Iﬂ 00bEeKTOB KAIUTAJILHOI0 CTPOUTEC/ILCTBA

ILlnanupyemble pe3yabTaThbl

Kputepun oueHuBaHus pe3y/IbTaToOB 00y4eHNUs

CpencrBa olleHUBaHUS Pe3y.JILTATOB

00y4eHus1 00y4eHus1
(moka3zaresiu JOCTHKEHUsI
32/IaHHOT0 YPOBHSI HEY/IO0BJIETB YIOBJIETB X0po1Io OTJINYHO Texymmii IIpoMe:xxyTOouHA
OCBOEHMSI KOMITETEeHIIMiA) KOHTPO/Ib s aTTecTanus
[K-2.1. Bemonnsier | He moxer odopmuts | Homyckaert IIpu  odopmnenuu | B COBEPIICHCTBE 0DO0: 3auer, 3K3aMeH
obopMmIIeHHE OT4YeTa O | OTYET O MPOBEIACHHOM | TEXHHUYECKHE OINMHOKH | OTYEeTa o | bopmmupyer oruer o Yerubiii onpoc,
IIPOBEJACHHOM o0cjIe10BaHNH pu 0o(pOpMIIEHUH | MPOBEACHHOM MIPOBEJACHHOM saryra
obcienoBanuk  00BEKTa | 0ObeKTa oTyeTa o | obcnenoBanun 00cyIe0BaHMl  00BEKTA 11aGopaTOpHBIX
KaIllUTaJIbHOTO KaIllUTaJIbHOTO MIPOBEICHHOM cucTeM KaIluTaJIbHOTO pabor, Tectiposarme
CTPOUTEIIBCTBA, Ul | CTPOMTENbCTBA, Ul | OOCIeNOBaHUU 3JIEKTPOCHAOKEHHUS | CTPOUTEIBCTBA, IS
KOTOpOTO TpeJHa3HaYeHa | KOTOPOTro 00BbeKTa JIOITyCKaeT KOTOPOTO
cucremMa npeJHa3HaYeHa KaIluTaJIbHOTO (dopmanbHbIe npeqHa3HaYeHa CUCTeMa
AIIEKTPOCHAOKEHUSI. cucremMa CTPOUTETBCTBA. OIIINOKH. ANEKTPOCHAOKEHUSI.
AIIEKTPOCHAOKEHUSI.

IK-2.2. Bremonnser | He moxer cocraButh | Jomyckaer IIpu cocraBnenun T3 | B COBEpIICHCTBE 0DO0: 3aver, 3K3aMeH
odopmienne TEXHMYECKOE 3aJaHHe | TEXHUYECKHe OIIMOKH | Ha pa3paboTky | oopmisier T3 Ha Ycrabiii onpoc,
TEXHUYECKOro 3aJaHusl Ha | Ha paspaboTKy | mpu COCTaBJIEHUH | IPOEKTa  CHUCTEMBI | pa3paboTKy MIpOeKTa satra
pa3paboTKy IPOEKTA | IPOEKTA CHCTEMBI | TeXHHUYECKOTO 3aaHusi | JICKTPOCHAOKCHUS | CHCTEMBI 11abopaTopHEIX
CHCTEMBI 3IEKTPOCHA0KECHUS Ha pa3paboTky | OOBEKTOB Karl. | 3JIEKTPOCHAOKEHUS pador, TectupoBare
3NIEKTPOCHAOKEHHUS 00BEKTOB HpOeKTa CUCTEMBI | CTPOUTEIHCTBA 00BEKTOB KalUTaIbHOIO
00BEKTOB  KalMTAJIBHOIO | KalUTaJIBHOTO 3IIEKTPOCHAOKEHHUSI JIOITyCKaeT CTPOUTEIIBCTBA.
CTPOUTEILCTBA. CTPOUTEINLCTBA. 00BEKTOB kar. | GopmansHBIE

CTPOUTEINBCTBA. OIIHOKH.
TIK-2.3. Bemonnsier | He cnocoben odopmuts | Hactnuno —BwinmosasAeT | JomyckaeT He | B COBEPILEHCTBE 0DO0: 3aver, 3K3aMeH
oopmIIeHHE KOMILJICKTOB | KOMIUICKT MPOSKTHOM U | o(hopMIICHHE 3HA4YUTCIIbHBIC COCTaBJIIET IIPOCKTHYIO YerHbii onpoc,
OPOEKTHOM ¥ paboueit | pabouell JOKyMEHTAIMH | KOMIUIEKTOB ¢dbopmanbHbIe u pabouyro satra
JOKYMEHTAllMd  MPOEKTa | MPOeKTa CHCTEMBI | IPOEKTHOW W paboueil | ommnoOku IpH | TOKYMEHTAllUH MPOEKTa 11a00paTOPHBIX
CUCTEMBI ANEKTPOCHAOKEHNS JOKYMEHTAIHN odopmiIeHUH CUCTEMBI pabor, TecTupoBare
ANEKTPOCHAOKEHUSI O0OBEKTOB KAITUTAIBHOTO | MPOEKTA CUCTEMBI | KOMIUIEKTOB AIIEKTPOCHAOKEHUS
O00BEKTOB  KalWUTAJIBHOTO | CTPOUTEIBCTBA. 3JIEKTPOCHAOKEHHS MIPOEKTHOM 1 | 00BEKTOB KamMTAIBHOIO
CTPOUTETLCTBA. 00BEKTOB paboueit CTPOUTEIHCTBA.

KaIUTaJIbHOTO JIOKYMEHTAIHH.

CTPOUTEINBCTBA.
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4. KoMmmiekT KOHTPOJIbHO-OIICHOYHBIX CPEACTB MO JTUCHUIIJINHE

Bomnpocs! 111 yCTHOr0 onpoca

no AucuunanHe Ou3uka

Bomnpocsl k pa3aeay 1.

NS

NGO

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

Uto u3yvyaeT kuHEeMaTHuKa?

Kakoii ¢pusnueckuii cMbICT HMEIOT HOPMAJIbHOE U TAHTCHIIMAIBHOE YCKOpEHHE?

Kyzna HampaBileHO YCKOpPEHHE PaBHOMEPHO JBUXKYLIETOCS 110 OKPY>KHOCTH Teja?

[To xaKkol TpaeKTOPUH JABHXKYTCS Teja, OpOIIeHHBbIE TOJ YriioM K ropu3oHTy? Iloyemy srta
TPAECKTOPHUS HE ABJISICTCA TOYHOM?

Tpu 3axona Hetorona. Kak Ha3piBaeTcs cuia, Bxosuias BO BTopoil 3akoH HproToHa?

3aKOH COXpaHECHMsI UMITYJIbCA.

HazoBute Buapl Mexannueckoi sHepruu. Kakoit ¢pusndeckuii CMbICT OHU UMEIOT?

3akoH coxpaHeHus sHepruu. Kyma «yXomauT» 4acTb MEXaHHYECKOM JHEPIHMH BO BCEX
peanbHBIX mporeccax”?

Kakue Kosie0aHus Ha3bIBAIOT rapMOHUYECKUMHU? Hanumure yYpaBHEHUE
rapMOHUYECKHUX KOJIeOaHMI 1 HA30BUTE XapaKTEPUCTUKU KOJICOAHMIA.

Maiite onpenenenne BoyHbL. OT KakKMX IIapaMeTpOB OHA 3aBUCUT?

VYKaXUTe 4aCTOTHBINM HAIIa30H 3BYKOBBIX BOJIH.

KakoB n1uana3oH yabTpa3ByKOBbIX KOJl€OaHUN U JUIMH BOJIH?

KakoBbI 0cOOEHHOCTH €T0 PacIpOCTPaHEHHUs B OJJHOPOAHON U HEOAHOPOIHOM cpene?

Kak ce0s Beaer Y3 BoiHa Ha rpaHulLe pa3jena AByX cpea?

Uro sBNsSeTCSI ICTOUHUKOM YJIbTpa3ByKa?

Ectp 1 B npupone Y3-uznyuarenu?

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

B uem cyTb 3x010mn€eporpadun?

Urto u3yyaer paszien rujpocTaTuKu?

KakoBbI riaBHBIE 3aKOHBI THAPOCTATHKU?

HproTOHOBCKHE 1 HEHBIOTOHOBCKHUMU KHMJIKOCTH — YEM OHH OTJIMYAIOTCS?

Bonpocsl k pa3aeny 2.

BOoo~NoOR~WNE

12.
13.
14.
15.
16.
17.
18.
19.

0.

B uem 3akirouaercss MOJIEKYJISIPHO-KMHETHUYECKUH CMBICIT TEMITEpaTyphl?

B yem ¢usudeckuii cMmpicn 1-ro 3aKk0Ha TEPMOJUHAMUKHN?

B uem puznueckuii cmbica 2-T0 3aKOHA TEPMOJIMHAMUKN?

B yem ¢usudeckuii cMmpicn 3-ro 3aK0HA TEPMOJUHAMUKHN?

Kax naiitu KIIJ[ TermoBoit mamunbl? [Touemy HEBO3MOKEH BEUHBIHN JBUTATEINb?
Yem oTauyaroTcs ApYr OT Apyra U30JIUPOBAHHBIE, 3aKPBIThIE U OTKPBITHIE CUCTEMBI?
K xakoMy THIy 13 EPEUNCICHHBIX BBIIIIE OTHOCUTCS KUBOM OpraHu3M?

Kakwue BerecTBa 13 MUIIEBHIX MPOTYKTOB 00€CTIEYNBAIOT KUBOTHBIX YHEPrHEH?
Kaxk TeniokpoBHBIE OpraHU3MbI PETYIHPYIOT TETIOMPOAYKITHIO?

B uem cMbIca npuHLIMIA TOKAJTBHOTO paBHOBECHUS?

KakoBbI OCHOBBI JINHEWHOW TepMoanHamMuky OH3arepa?

B uem cMblich npuHIMIA TPOU3BOICTBA SHTPOIIHH?

Yro Takoe CTarOHAPHBIE COCTOSTHHS?

Kak obecrnieunBaeTcsi CTaOUIBLHOCTH CTAIIMOHAPHBIX COCTOSHUM JIJIS )KUBOTO OpraHu3ma?
[IpuBecTr mpuMepsl CaMOOPTaHU3AIMH B OTKPBITHIX CHCTEMAaxX

UTto ecTh qUCCUTIATUBHAS CTPYKTypa?

KaxoBbI mposiBIIEHUS TUCCUTIATUBHBIX CTPYKTYP B MUPE JKUBOTO?

Yem oTnuyaeTcs 0ObIYHAS TEIUIONPOBOAHOCTh OT KOHBEKTUBHOMN ?

Kak TennokpoBHbIE OpraHU3MBI PErYIUPYIOT TeMI000MeH?
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Bonpocsl k pa3aeny 3

1. Kak meHsieTcsi HalpsSKEHHOCTh AJIEKTPUUECKOTO TOJIA 3apsDKEHHOTO Tella MPU yIaJeHUU OT
Hero?

Kak MeHsieTcs moTeHuuan 3JIeKTPUIeCKOro MmoJjs 3apsyKEHHOTO TeJa MPHU yIaJeHUU OT HEro?
Kak cHuMaroT anexTpokapauorpammy?

Kak BnusietT BHEIIHEE AIEKTPUUECKOE MMOJIE Ha )KMBOW OpraHnu3m?

Yto ecTh cuiia TOKa U IJIOTHOCTH TOKa?

Kakwue TBepable IpoBOAAIIUE CPEAB] BAM U3BECTHBI?

Kakwue xukue 1 ra3000pa3Hbie MPOBOASILINE CPEIbl BAM U3BECTHBI?

Urto takoe DJIC, Kkak OHa BOBHUKAET, U KaKyI0 UMEET pa3MEPHOCTh?

[TpaBuna Kupxroda u npumepsl UX MPAKTUYECKOTO PUMEHEHHUSI.

CoNoORWN

Bomnpocs! k pa3zneay 4.

1. ChopmynupoBaTh M JaTh TE€OMETPHUUYECKYIO MHTEPIPETAIMIO 3aKOHY OTPAXKCHHUS U 3aKOHY
IIPEJIOMIICHUS.

Kak Benet cebst CBETOBOI Jyd B HEOJJHOPOIHOM cpefe, Hanpumep, B arMochepe 3emin?
ITepeuncinuTb OCHOBHBIE 2JIEMEHTHI, XapAKTEPU3YIOIIUE JINH3Y, KaK ONITUYECKYIO CUCTEMY.
[TpuBecTu npuMep CI0KHON ONTUYECKON CUCTEMBI U3 2-X JIMH3.

N300pa3uth ria3 B BUAE ONTUYECKON CUCTEMBI.

Uro Takoe KOIOO0UKH U MaJ0uKy i riiaza?

[Tepeuncnute ontudeckue 3¢pdexTsr, 00ycI0BICHHBIE BOJIHOBON IPUPOIOIL CBETA.

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

Yro Takoe qucnepcus ceera?

CoNoOAWN

3agaHus K 1adopaTopHbIM padoTam
no AucuuIInae Pu3suka

®usuka. [IpakTukym ans obyqaromuxcs o HampasiaeHusM noarotosku 01.03.04 TIpukiagHas
matemaruka, 09.03.04 IIporpammuas unxkeHepus, 09.03.03 IlpuxiagHas uHpopmaTHka /
Bbopnakos X.1., Jlokymosa JI.II.- BUIL CeBKaBI T TA, Yepkecck, 2018

33}13HI/IH AJISA BBITIOJIHEHU S KOHTPOJIBHBIX paﬁoT

1.1. Teno, OpolleHHOE BEPTHKAJIBLHO BHHU3 C HAyalbHOM CKOPOCTBIO 5 M/C, B mocienHue 2 ¢
NaJeHNsl MPOLUIO MyTh BABOE OONBIIMM, YeM B ABe mpeablayume 2 c. OnpeneiauTb Bpems
najieHus] M BBICOTY, C KOTOpoi Teno Oblio OpomeHo. Iloctpouts rpaduku 3aBUCHUMOCTH
IIPOMJIEHHOT'O ITyTH, YCKOPEHUS U CKOPOCTH OT BPEMEHU.
1.2. Beepx mo uaeansbHO IIaaKON HAKIIOHHOM TIOCKOCTH, 0Opasytoiieil yron 30° ¢ TOpH30HTOM,
OyCTWJIM a0y ¢ HavdaibHOM ckopocThio 12 wm/c. Korma maitba gocturia mMoOJOBHUHBI
MaKCHMaJIbHOW BBICOTHI MOABEMA, U3 TOW K€ TOYKH, B TOM K€ HAIpPAaBIECHUU U C TOU XkKe
CKOPOCTBIO ITYCTUJIM BTOPYIO 11ai0y. OnpenenuTs: Ha KaKOM PacCTOSHUU OT Hayalla HaKJIOHHON
IUIOCKOCTH BCTPETATCS 00e Mmailbl; MakCUMajbHYIO BBICOTY MOJbEMa MIAHOBI, MPOMEXKYTOK
BPEMEHHM, MPOILISAIINN OT Hayaja JBI)KEHUS MepBOW MailObl 10 ee BCTpeuYd €O BTOPOM.
Haueptuth rpaduku 3aBUCUMOCTH NMPOWJEHHOTO MYTH, CKOPOCTH U YCKOPEHUS OT BPEMEHU IS
nepBoi M1aii0bl B MPOMEXKYTOK BPEMEHH OT Hayaja JBUKEHHS 10 MOMEHTa BCTPEUH CO BTOPOH.
1.3. [llap, cBOOOAHO ABMXKYIIMICS CO CKOPOCTBIO 6 M/C, yIapHiICs O APYroH Iap H, IBUTAsACh
B 00paTHOM HAaINpaBIIEHUHU CO CKOPOCTHIO 2 M/C, BEpPHYJCS B MCXOAHYIO TOuKy (puc. 1.). Pac-
CTOSIHME MEXIY HCXOAHBIM IIOJIOKEHUEM Illapa M €ro IOJIOXKEHHEM B MOMEHT COYAApPEHUS C
JPYTUM TIapoM paBHO So. [TocTpouTs Asist MpoMekyTKa BpeMEHH OT Havajia JABMKEHHS IIapa J10
MOMEHTa €ro BO3BpAlllCHHS B HCXOJHOE TMOJOXKEHHEe TpadUKU 3aBUCHUMOCTH OT BPEMEHU
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CKOPOCTH, MOJYJISI CKOPOCTH, KOOPAMHATHI IIeHTpa mapa Ha ocu O, ¥ MPOXOJUMOTO UM ITYTH.
OnpenenuTh TakXKe CpeaHee 3HAYCHHWE MOMAYJSl CKOPOCTH MABIDKEHHs mapa. Bpemenem
COoyAapeHus IapOB MPEeHEOpeb.

Puc.1

1.4. HaGmonatenb, CTOSIIIUNA Ha TuIaTGopme, OMpeeNni, YTO MEePBbId BaroH 3JIEKTPOIoe3aa
MpoIIe]l MUMO HEro B TeueHue 4 c, a BTopod - B TedeHue 5 c. [locnme aToro mepeanuii kpait
1oe3/la OCTAaHOBMJICSI Ha paccTOsSHUM 75 M or HaOmonatens. CuuTas [BHXKEHHE IO€37a
PaBHO3aMEIJICHHBIM, OIIPEIEIUTh €r0 Ha4YalbHYK CKOPOCTh, YCKOPEHUE U BPEMS 3aMEJICHHOTO
nBrkeHus. HauepTuTs rpaduku 3aBUCIMOCTH ITYTH, CKOPOCTH U YCKOPEHHSI ITOE€3/1a OT BPEMEHHU.
3a Hayajgo OTCYeTa BPEMEHHM NMPHUHATh MOMEHT MPOXOXKJIECHUS MHUMO, HAOIIOAATeNs MepeIHero
Kpas moesja.

1.5.Habmonarenpb, cTOSMIMA B MOMEHT Hayaja JIBHXKEHUS DJIEKTPOIOE3a Y ero MepeaHero
Kpasi, 3aMETHJI, UTO MEPBbI BaroH IMpoues MUMoO Hero 3a 4 c¢. Onpenenuts BpeMs, 3a KOTOpoe
MHMO HEro HPOWIYT JAEBATh BarOHOB, @ TAKXKE BPEMs MPOXOXkKAEHHUS 9-To BaroHa. Bo ckoibko
pa3 CKOpOCTb JIEBSITOTO BaroHa OOJIbIIIE CKOPOCTH IMSTOrO B MOMEHTBHI UX MPOXOXKICHUSI MUMO
Habmonatena? JIBuxkeHne CUuTaTh paBHOYCKOPEHHBIM.

1.6. Teno, pBHUTAsICh NPSIMOIMHEWHO C TIOCTOSHHBIM YCKOPEHHEM, IPOIILIO MOCIIEI0BATEIBHO
JIBa paBHBIX y4yacTka myTu, no 20 M kaxaelil. IlepBriii yuactok npoiiaen 3a 1,06 ¢, a Bropoid —
3a 2,2 c. OnpenenuTs yCKOPEHHUE Tea, CKOPOCTh B Havasle MepBOro U B KOHIIE BTOPOT0 YYacCTKOB
MyTH, MyTh, MPOWIEHHBIA TEJIOM OT Hauyana JIBUXKEHHS 10 OCTaHOBKH. HauepTuth rpaduxu
3aBUCHUMOCTH TIPOUJIEHHOTO MTYTH, CKOPOCTH M YCKOPEHHUS OT BPEMEHHU.

1.7. C ropsl AB (puc. 2) muHoii 20 M U3 COCTOSIHUS MOKOSI CKaThIBAIOTCSI CAHKU U 3aTEM,
MPOJIOJDKAS IBHXKEHHE OT TOYKH B MO TOPU3OHTAIBLHOMN TUIOCKOCTH, OCTAHABIMBAIOTCS Y TOYKH
C, npoiias paccrosinue BC, paBHoe 15 M. OnpenenuTs CKOPOCTh CAHOK B KOHIIE CITyCKa C TOPBbI,
yckopeHus Ha yyactkax 4B u BC u Bpems ciycka c ropsl. Becs myts JIBC canku npoxogsr 3a
15 c. Yckopenne Ha KaxaoM u3 y4dacTKOoB (AB u BC) cuutaTh NOCTOSHHBIM. HauepTuTh
rpauKy 3aBUCUMOCTH TTPOMUIEHHOTO MYTH, CKOPOCTH U YCKOPEHUS OT BPEMEHHU.

1.8. ABTOMOOMJIH TpOTaeTcsi ¢ MECTa M MEPBbI KUIOMETP MPOXOTUT C YCKOPEHHEM a; a
BTOpPOIl — ¢ yckopeHueM ay. [Ipu 3ToM Ha mepBoM KHMIIOMETpE €ro CKOpOoCTh Bo3pactaeT Ha 10
M/c, a Ha BTOpoM — Ha 5 wm/c. Ompenenutb: BpeMs MPOXOXKACHUS TEPBOTO U BTOPOTO
KUJIOMETPOB; Kakoe yCKOpeHHe OoJbllle — g1 WU dp CPEIHIO CKOpPOCTh Ha BCEM NYTH.
HauepTuth rpaguikv 3aBUCUMOCTH ITYTH, CKOPOCTH M YCKOPEHUS OT BPEMEHH.

&

Puc.2
1.9.Teno, xoTopoMy cooOIlleHa HadalbHAs CKOPOCTh 2 M/C, HAYalO CKOJB3UThH IO
HAKJIOHHOM IIOCKOCTH. 3a 10 ¢ OHO MPOXOJIUT MO HAKIOHHOW IIOCKOCTH IyTh 50 M, a 3aTeM 1o
TOPU30HTAIBHONW MOBEPXHOCTU A0 OCTAaHOBKH - 90 M. CumuTas ABMKEHUE Tella HAa KAXKJIOM M3

32



YYaCTKOB PaBHOINEPEMEHHBIM, ONPEAETUTh CKOPOCTh Tejla B KOHIE HAKJIOHHOW IUIOCKOCTH,
YCKOpEHHUS] Ha HAKJIOHHOM U TOPHU30OHTaJIbHOM YYacTKaX IYTH, CPEIHIOI0 CKOPOCTh Ha BCEM
IyTH; BpeMs JBIWXKEHHS Tena. HauepTuth rpaduku 3aBUCMMOCTH MYTH, CKOPOCTH U YCKOPEHUS
OT BpEMEHH.

1.10. JIbxHUK cbexan ¢ ropel anuHod 40 m 3a 10 ¢, mocne yero oH mpoexan Io
TOPU3OHTANIBHON Momaake a0 octaHoBKU 20 M. CuMras OBUKEHHE JBDKHUKA Ha OOOMX
y4acTKaxX paBHOINEPEMEHHBIM, ONPEAETUTh CKOPOCTh JBDKHHMKA B KOHIIE TOPBI, CPEIHION0
CKOPOCTh Ha BCEM IyTH, YCKOPEHHMs Ha KaXKIOM U3 YYaCTKOB, BpeMs JBUKCHHS I10
TOPU3OHTANIBHON TUTomaake. HauepTuTh rpadmku 3aBUCUMOCTH IYTH, CKOPOCTH M YCKOPEHHS
JBDKHUKA OT BPEMEHHU.

1.11. Temo, xoropomy OblIa cOOOIIEHAa HEKOTOpas HadalbHAs CKOPOCTh, MIBHIKETCS
PaBHOYCKOPEHHO. 3a TPEThIO CEKYHy CBOETO ABMKEHMSI OHO Tporwio 10 M, a 3a mectyro - 16 m.
Onpenenurb yCKOpEHHUE Tejla, HAYaJIbHYI0 CKOPOCTb, CKOPOCTh K KOHI[y BOCBMOW CEKYyHJbI U
yTh, MpOHeHHBIN 3a § ¢. HauepTuTh rpaduku 3aBUCUMOCTH MPOUJICHHOTO IyTH, CKOPOCTH U
yckopeHus Tena oT BpeMeHH.

1.12. Kycok np1a o1uH pa3 OpocaroT ¢ HEKOTOPOH CKOPOCThIO 1o yriioM 30° K TOpU30HTY, a
JIpYro# pas3 IyCKaroT ¢ TaKOH K€ CKOPOCThIO 10 TOPU30HTAIBLHON [TOBEPXHOCTH Jibjia. Bo BTOpOoM
ciy4ae OpOIIEHHBIM KYCOK JIbJla HaXOQWJICS B IBUMKCHHH B 8 pa3 JIOJIblIe, YeM IMpH IOJIETE B
Bo3ayxe. Onpenenuts KOXPOUIMEHT TPEHUs JibAa O JIeA, OTHOIICHUE MPOWJICHHBIX B 000X
CIIy4asiX pacCTOSIHUI B TOPU30HTAIBHOM HampaBieHHH. CONPOTUBICHUEM BO3/lyXa IpeHeOpeyb.

1.13. [lox KakuM yIIIOM K TOPU30HTY HaA0 OpocuTh Teno maccoir 200 r, YTOOBI 1aTbHOCTD
nonieta Oblla B JiBa paza OOJbIle ero MaKCUMalbHOM BBICOTHI MOAbEMA, €CIIU TOPU3OHTAIBHBIN
BCTPEUHBIN BeTep IEHCTBYET Ha TEJIO ¢ NOCTOSIHHOM cuioi B 1 H?

1.14. U3 Gpanacnoiita, MOAHATOrO HaJl MOBEPXHOCTHIO 3eMIIU HA BBICOTY 2,5 M, ObeT CTpys
BOJIbI 1101 YIJIOM 36° K TOPU30HTY U MaJaeT Ha 3eMJII0 Ha PAcCTOSIHUM 15 M OT Toro mMecra, Haj
KOTOPBIM HaxoJauTcst Opanacnoit. OmnpenenuTs, Ha KaKyl0 MaKCHUMalbHYIO BBICOTY
MOTHUMAETCS CTPYSI BOJIBI, PaNyC KPUBU3HBI CTPYH B BBICIICH TOYKE, CKOPOCTh BOJIBI B MOMEHT
MaJeHUs Ha 3€MIIIO M 00bEM BO/IbI, MOJaBaeMOi OpaHICHIOWTOM 3a 1 MUH, €U IUIOIIalb OTBEP-
cTus OpanjcroiiTa pasHa 1 M’ CornpoTuBieHHEM BO3TyXa MIPEeHEOPEUb.

1.15. U3 opHOM TOUKHM OJHOBPEMEHHO OpOIIEHO JBa Tela C OJMHAKOBOM HaydalbHOM
cKopocThio 20 M/c MO/ pa3HBIMU YIJIaMHU K TOPH3OHTY: 01=45°, ap =60°. OnpenenuTs paccTosTHUE
MEXy TeTlaMH CIyCTs 2 ¢ ToCTie Havaa ABMKEHUS, CKOPOCTH Tell B 3TOT MOMEHT, HOPMAaJIbHOE U
TaHTeHIIMATbHOE YCKOopeHus yepe3 1c mocie Opocanus. ConpoTHBICHUEM BO3TyXa IPEeHEOPEYb.

1.16. C GanxoHa, BbICOTa KOTOPOrO 5 M HaJl MOBEPXHOCThIO 3eMild, OpOIleH KaMeHb MOA
yriiom 45° k ropu3oHTy. KaMeHb ynan Ha 3eMIII0 Ha paccTOsTHUU 48 M OT MecTa, HaJl KOTOPhIM
HaxoauTcs O6amkoH. OnpenenuTh Ha4YalbHYI0 CKOPOCTh KaMHsI, BpeMsl €ro IMoJieTa, HauboIbIIyIo
BBICOTY TIOJbEMA, PAJANYC KPHUBH3HBI TPACKTOPHH B HAWBBICIIEH TOYKE, CKOPOCTh KaMHS B
MOMEHT MaJieHUs] Ha 3€MITI0, YTOJI, KOTOPBIM 00pa3yeT CKOPOCTh KaMHsSI B MOMEHT MaJeHHUs Ha
3eMJII0 C TOPU30HTAJIbHBIM HamnpasieHueM. COpoTUBIEHUEM BO3/1yXa IPEeHEOPEyb.

1.17. Hebomnpmioe Tenao ObUIO BBIMYIIEHO U HAYallo MajgaTh U3 COCTOSHUS MOKOS C BBICOTHI H.
Ha BeIicoTe h 0HO a0GCONMIOTHO HEYNpPyro yaapsercss 0 HeOONBIIYIO 3aKPEIUICHHYIO U TJIAJKYO
TUIOMIAJIKY, PACTIOJIOKEHHYIO MO/ yIiioM 0=45° Kk ropu3oHTy. OnpeaenuTs BpeMs MaJeHus Tena
Y TOPU30HTAIBHYIO JTbHOCTH MmoJieTa, cuntas H=10M u h =5 m.

1.18. HeGounb11oe Te0, OpoIeHHOe Mo YTiIoM 45° K TOPU30HTY C HaYaJIbHON CKOPOCTHIO 15
M/C, YIIPYTO yIapseTcsi O BEPTHKAIBHYIO TIAJIKYIO0, CTEHKY, HAXOSIIYIOCS Ha PacCTOSHUH 14 M
(mo ropu3oHTaNM) OT MecTa Opocanus. OnpenenuTb, Ha KaKOM PAacCTOSTHUM OT CTEHKU YIaJeT
TEJ0 Ha 3eMIII0, eciiu Kod(duimeHT BocctanoBienus k=0,75. Hailtu Takke OTHOIICHHE ITUX
paccTosHUM, €CIIM BO BTOPOM CiIydae yaap abCOMIOTHO YIIPYTHH.

1.19. ManeHpkuii MmApWUK TOABENIEH Ha HepacTsHKUMONW HutH amuHOH 0,5 M. Ilpm
BEPTUKAILHOM  TOJIO)KEHWHM  HUTH  (MIOJIOKEHUWE  PABHOBECHs)  IIAPUKY  COOOIIAIOT
TOPH3OHTANIBHYI0 CKOpOCTh 4 M/c. OmpenenuTh BBICOTY H HaJa MCXOAHBIM YpPOBHEM, IOCTE
JOCTHKEHUSI KOTOPOU MIApUK JIBHXKETCS TI0 TPACKTOPHH, OTJIMYAIOIIECS OT OKpyKHOCTH. Haiitu
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CKOpPOCTh IIapUKa B MOMEHT JOCTM)KEHHUS 3TOM BBICOTHI U MaKCUMAJIbHYIO BBICOTY HMOTHSATHS
mapuka. C Kakoll BBICOTHI MIAPUK CHOBAa HA4YHET JBUTaThCAd MO OKpyXkHOocTH? Ha kakom
HaMMEHBIIEM pPACCTOSHUU ([0 TOPH3OHTAIM) OT TIOJIOKEHUS PAaBHOBECHS HAIO IOCTaBUTh
JIOBYHIKY, YTOOBI MOMMATh IIAPUK IOCIE TOr0, KaK OH MEPECTaHET ABUTaThCSA MO OKPYKHOCTHU?
ConpoTuBIeHHEM BO3/1yXa MPEHEOPEYb.

1.20. HeGonpiioe Teno, OpOIIEHHOE BEPTUKAIBHO BHU3 C BBICOTHI 32 M C HaudajabHOMN
CKOpOCTBIO 2 M/C, YIPYro yAapsieTcs O 3aKpeIuieHHYI0 Ha BbicoTe 20 M. TTIAJKYIO IUIOIIAAKY C
yriaom HakioHa 30° k ropusonty. OmnpenenuTh, BO CKOJBKO pa3 BpeMmsl MajJeHus Tella MNpu
BCTpEYE C IUIOM[AJKON Oojblle BpeMEeHH CBOOOIHOTO mMajaeHHs, eciu KO3 UIUEHT
BOCCTaHOBJIeHMs paBeH 0,8 JambHOCTH MOJETa Teja M0 FOPU30HTAIHM, OTHOILIEHHE CKOpPOCTEeil B
KOHIIE TaJICHUS IIPU BCTPeUe C IUIOIMIAKON U IIPU CBOOOAHOM IaJICHUU.

1.21. B nmepeBstHHBIN IIap Maccoil mi=8 Kr, MOJABEIICHHBIH Ha HUTH mauHON 1=1,8 M,
[IOM1aJIa€T TOPU3OHTANIBHO JIETALIAs My Maccol my=4 1. C KaKoil CKOpOCTHIO JIeTelna myJisl, €Clln
HUTH C IIAPOM U 3aCTPSBLICH B HEM IyJI€ OTKJIOHWJIACh OT BEPTUKAIU Ha yroia 0=3°? Pazmepom
miapa npenedpeyb. Y nap myjad CYUTATh NPSIMBIM, [ICHTPAJIbHBIM.

1.22. Tlo HeOONBIIOMY KYCKY MSTKOTO jKelle3a, JiexalieMy Ha HakoBajibHe Maccord m = 300
KT, ynapsieT MoJloT Maccoi mp = 8 kr. Onpenenuts KIIJl » ynapa, ecnu ynap Heynpyruii.
[Tone3Ho# cunTaTh YHEPTHUIO, 3aTPAUCHHYIO Ha Je(hopMalKIO KycKa JKenesa.

1.23. Ilap maccoii m; = 1 Kr ABMKETCSA CO CKOPOCTBIO V = 4 M/C M CTAJIKUBACTCS C MIapOM
Maccou my = 2 KT, IBIXKYIIUMCS] HABCTPEUy eMy CO CKOPOCThIO V=3 M/c. KakoBbI CKOpOCTH U1 U
up 11apoB 1ocie yaapa? Y ap cuurarh abCONIOTHO YIIPYTUM, NPSAMBIM, HEHTPAIbHBIM.

1.24. Ilap maccoil mj; =3 Kr HIBWIXKETCS CO CKOPOCTBIO Vi = 2 M/C M CTaJKHUBAaeTCS C
HoKosIIKMMCsl mapomM maccod mp=5 kr. Kakas pabora Oyzner coBepiieHa npu Jaedopmanuu
nrapoB? Yaap cuutaTh aOCOMIOTHO HEYIPYTUM, MPSIMBIM, IEHTPATbHBIM.

1.25. Onpenenuts KII/] y Heynpyroro ynapa 6oiika maccorr m1=0,5T, Magaromero Ha CBaro
maccoit mp=120 xr. [lone3Hol cunTaTh YHEPTHIO, 3aTPAYCHHYIO Ha BOMBAHKE CBaU.

1.26. lap maccoit m1= 4 Kr ABHXKETCS CO CKOPOCTBIO V = 5 m/C M CTamKuBaeTcs ¢
IapoOM Maccod m=6 Kr, KOTOPBIA IBUKETCS €My HaBCTPEdy CO CKOPOCTbIO Vv = 2 M/cC.
Onpenenutbh CKOpoCTH Ui U up IIAPOB IOCHE yaapa. YJap CUMTarTh aOCONIOTHO YIPYTUM,
MPSIMBIM, [IEHTPAIbHBIM.

1.27. V3 cTBONA aBTOMATHYECKOTO IHCTOJIETA BBUIETENA Iydass mMaccod mp; = 10 T co
ckopocthtio V = 300 wm/c. 3aTBop mmcrojera Maccod mp = 200 T mpHKuUMaeTrcs K CTBOIY
NPYXKHHOM, XecTKocTh KoTopoit K=25 kH/m. Ha kakoe pac crTosHHE OTO#eT 3aTBOp TOCIe
BeIcTpena? CuuraTh, 4TO MUCTOJIET JKECTKO 3aKpEIIEH.

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

1.29. U3 opynusi, He MMEIOLIET0 MPOTUBOOTKATHOIO YCTPOMCTBA, MPOU3BOAMIIACH CTPEIhOa B
TOPU30HTAILHOM HarnpasieHuu. Korna opynue ObU10 HEMOABUKHO 3aKPEIJIEHO, CHaps/l BbUIETEN
co ckopocThio V1= 600 M/c, a Kor/1a OpyIMIO AaJH BO3MOXKHOCTh CBOOOTHO OTKAThIBATHCS Ha3ajl,
CHapsJl BbUIETEN €O CKOpocThlo vz = 580 m/c. C Kakoil CKOpOCTbIO OTKaTHJIOCh MHPU ITOM
opyaue?

1.30. [lap maccoii m1=2 KI CTaJKWUBACTCSA C MOKOSIIMMCS IapoM OOJBIIEH Macchl U IPH
aToM Tepsier 40% kuHeTndyeckoi sHepruu. OnpeaenuTbs maccy mp Oonbliero Imapa. Yjaap
CUNTATh A0COIIOTHO YIPYTHUM, IPSIMBIM, IIEHTPaTHHBIM.

1.31. apuk maccoit m=60 r, MpUBsI3aHHBII K KOHIly HUTH AnuHOM (1=1,2 M, Bparaercs ¢
qactoToi h; = 2¢7, ONMMPAsICh Ha TOPU3OHTAIBHYIO IUIOCKOCTb. HHTH ykopaumBaercs,
npubsmkas mapuk K ocu A0 paccrosHus £,=0,6 M. C kakoil 4yacTtoToil ny OyAeT mpu 3TOM
Bpamiathcsl mapuk? Kakyio paboTy A coBepiiaeT BHEIIHSS CUJia, yKopaunBas HUTH? TpeHuem
IapHKa O MIIOCKOCTh MPeHeOpeyb.

1.32. Tlo kacarenpbHOM K ITKUBY MaXOBHKa B BUE IUcKa quamerpoMm D = 75 cMm u Maccoit m
= 40 xr npunoxena cuna F=1 kH. Onpenenuts yrioBoe yCKOpeHHE € M YacTOTY BpAIICHUS 71
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MaxoBHKa uepe3 BpeMs t=10 ¢ mocne Hauana IEHCTBUS CHIIBIL, €CIIM paAUyC I IIKKUBA paBeH 12 cM.
Cwuiiolt TpeHus mpeHeOpeyb.

1.33. Ha o0Goxg maxoBuka muamerpom D=60 cM HaMOTaH HIHYp, K KOHILy KOTOPOIO
IpUBSA3aH rpy3 Maccoi m=2 Kkr. OnpeaeauTb MOMEHT UHEPLUH J MaxOBHKa, €CJIM OH, Bpallasch
PaBHOYCKOPEHHO IO/ ACWCTBUEM CHJIBI TSDKECTU T'py3a, 3a BpeMs t = 3 ¢ npuoOpel yriioByro
CKOpOCTh =9 paj/c.

1.34. Huth ¢ npuBsI3aHHBIMH K €€ KOHIIaM Tpy3aMu Maccamu m1=50 T u My= 60 T nepekuHyTa
yepe3 010k quamerpoM D=4 cm. Onpeaenuts MOMEHT MHepUUHU J OJI0Ka, €CIH MOJ ACHCTBUEM
CWJIBI TSDKECTH TpPYy30B OH IOJIY4YWJI YIJIOBOE YCKOopeHue ¢&=1,5 pa):[/cz. Tpenuem wu
IPOCKaJIb3bIBAHUMEM HUTHU IO OJIOKY IpeHeOpeyb.

1.35. Crepxenp Bpamaercs BOKPYT OCH, HPOXOMISIIEH dYepe3 ero cepeinHy, COTIacHO
ypaBHEHHUIO ¢ = At + Bt, e 4 =2 pan/c, B=0,2 paz[/cg. Onpenenuts Bpalarnmi MOMEHT M,
JIEUCTBYIOIIMI Ha CTEP>KEHb uepe3 Bpems 1=2c mociie Hauaa BpalleHus, €CJIM MOMEHT UHEPIIUU
crepxns J=0,048 xr- M.

1.36. Ilo TOpM30OHTAIBHOIN TIOCKOCTH KaTUTCS JAUCK CO CKopocThio V =8 m/c. OnpenenuTsb
KO3(QUIHUEHT CONPOTHBIEHHS, €CIM JUCK, OyAydud MpeloCTaBICHHBIM caMoMy cebe,
OCTaHOBUWJICS, IPOUS MyTh S=18 M.

1.37. Ompenenutb MOMEHT CHJbI M, KOTOpPbIi HEOOXOIUMO WPHUIIOXKUTH K OJIOKY,
BpaIIalomemMycs ¢ dactoroil N =12 ¢, 4ToGsI OH ocTaHOBHICS B TedeHHe BpemeHH At=8 c.
Huamerp Gsoxka D=30 cm. Maccy 650ka m=6 KI' CUMTAaTh PABHOMEPHO pacIpe/leIeHHON 10
0bomy.

1.38. bnok, umeromuii popmy aucka maccoit m=0,4 kr, Bpamaercs Mo IEHCTBUEM CHIIbI
HATSDKEHUSI HUTH, K KOHLIAM KOTOpOM mojBelieHsl rpy3bl Mmaccamu my = 0,3 xr u my = 0,7 kr.
Onpenenuts cuibl HaTsDKeHUs 11 U 1o HUTH 110 00€ CTOPOHBI OJI0Ka.

1.39. K kparo cTona npukperuieH 0iok. Uepe3 OJI0K IEpeKMHYyTa HEBECOMast U HEPACTsHKUMAs
HUTb, K KOHIIAM KOTOPOM MpUKpeIIeHbl Ipy3bl. OAUH Ipy3 IABUKETCA 110 MOBEPXHOCTH CTOJA, a
Jpyro# - BIOJMb BepTUKanu BHHU3. Onpenenuts kodhuuueHT T TpeHus: MeK1y MOBEPXHOCTIMHU
rpy3a U CTOJia, €CJIM MAacchl KaXXJOro rpy3a M mMacca OJO0Ka OJMHAKOBBI U I'PYy3bl JIBUXKYTCS C
yCKOpeHueM a=35,6 m/c?. [Ipockanb3pIBaHHEM HUTH 110 OJOKY M CHIJION TPEHHS, JCHCTBYIONICH Ha
610K, IpeHeOpeyb.

1.40. K xoHIIaM JIETKOW M HEepacTsDKUMOW HUTH, NEPEKHHYTOH depe3 OJIOK, IMOJIBEIICHBI
rpy3sl Maccamu My = 0,2 kr u Mp=0,3 kr. Bo CKOJBKO pa3 OTIIMYAIOTCS CUIIBI, IEUCTBYIOLINE HA
HUTb MO 00€ CTOPOHBI OT 0JIOKa, eciii Macca O60ka m=0,4 KT, a €ro 0Ch JABUKETCS BEPTUKAIBHO
BBEPX C YCKOpeHHEM a=2 M/c?? Cuiamu TpeHWs ¥ NpOCKANB3BIBAHHS HHTH 110 ONOKY
npeHeOpeyb.

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

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

1.43. M3 OecKOHEYHOCTH Ha TMOBEPXHOCTh 3eMJIM TaJaeT MeTeopuT Maccoit m=30 Kr.
Omnpenenutb paboTy 4, KOTOpasi Ipu 3TOM OyJeT COBEplIeHa CUJIaMU TPABUTAI[MIOHHOIO IOJIs
3emnu. YckopeHue CBOOOJHOrO majieHust § y MOBEPXHOCTH 3emud M ee paauyc R cuurars
U3BECTHBIMH.

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

1.45. Tlo kpyroBoii opOuTe BOKpYr 3emiid oOpamiaercs COyTHUK ¢ nepuogoM 1=90 MuH.
OnpenenuTs BBICOTY CIYTHHUKA. Y CKOpEHHE CBOOOIHOTO MaJleHus § y MOBEPXHOCTH 3eMIIH U ee
pamuyc R cuntath H3BECTHBIMHU.

1.46. Ha kakoM pacCTOSIHUM OT LEHTpa 3eMJIM HaXOAUTCS TOUKa, B KOTOPOH HANPSKEHHOCTh
CYMMAapHOTO IpaBUTallMOHHOTO oISt 3eMiu U JIyHsl paBHa Hymt0? [IpuHsTH, YTO Macca 3eMiu B
81 pa3 6onbie Macchl JIyHBI M UTO paccTOsIHHE OT LieHTpa 3eMin 10 1eHTpa Jlynsl paBHo 60 pa-
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Juycam 3eMIIu.

1.47. CnytHuk oOparaercss BOKPYr 3eMjM 10 KPyroBoi opoure Ha BbIcoTe h=520 KM.
Onpenenuts nepuoja oOpaieHus: CIyTHUKA. Y CKOpEeHHE CBOOOIHOTO MaJeHUs Y MOBEPXHOCTH
3emiu U ee paauyc R cuutaTh H3BECTHBIMU.

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

1.49. KakoBa macca 3emuH, eciii HW3BEeCTHO, uTo JlyHa B TedeHHWe roja comepmiaer 13
oOpareHui BOKpyr 3eMiId U paccTtosinue oT 3emiu Ao JlyHnsl paBHo 3,84 108 M2

1.50. Bo ckonbko pa3 cpedHsisi IUIOTHOCTh 3€MHOIO BEIIECTBA OTIMYAETCA OT CpenHel
wioTHOCTH JyHHOro? Ilpunsate, uyto paguyc R, 3emmu B 390 pa3 Gonbiue paguyca R, JIyHbI n
Bec Teia Ha JIyHe B 6 pa3 MeHbllle Beca Tejia Ha 3eMIie.

151 Boga, KOTopyro IIpOKaYMBarOT 4Yepes3 IUIaJKHUI [IUIAHT, BEIPBIBACTCS U3 HETrO 4epes
HAaKOHEYHUK, MMEIOIINI TMomepeyHoe cedyeHue 35 oM. Crpys HampamieHa noj yriom 30° k
TOPU30HTY U MOoJHUMAaeTcs Ha BbicoTy H=4,8 M Haj BbIxoaHbIM oTBepcTHEM. logatonuii maHr
Hacoca TMOrpy»eH B OOJIBIION pe3epByap, YPOBEHb BOABI B KOTOPOM Ha h=2.4 M HHXe ypOBHS
OTBEpCTHsI B HakoHeuHuke. OmnpenenuTs, KaKyl0 MOLIHOCTb MOTPeOIsieT OT CeTu
3JIEKTPOABUTATENb, IPUBOAAIINN B JCHCTBHE HCIIONb3yeMblil Hacoc, ecnu obmuid KI1J] Hacoca ¢
anekTpoBurareiaem n=60%.

1.52. Ctpys BoIbl AMaMeTpoM 2 cM, JBIKyHIascsi co ckopocteio 10 m/c, ynmapsiercss o
HEMNOJIBUKHYIO IUIOCKOCTb, ITOCTABJIEHHYIO NEPIEHIUKYIApHO K cTpye. Onpenenuts cuily
JABJICHUS CTPYU HA TIOCKOCTb, CYUTAsI, YTO MOCIE yJaapa O MIOCKOCTh CKOPOCTh YACTHI] BOJIBI
paBHa HYJIO.

1.53. KyOuk wu3 OAHOpPOJHOrO MaTepuaia, HaXOMSIIUWCA B JKUAKOCTHU, BCIUIBIBAET C
MOCTOSTHHOM CKOpOCThIO. [ImoTHOCTH *)uakoctu B 3,5 pa3za Oojblle IUIOTHOCTH MaTepuaa
Kybuka. OmnpenenuTb, BO CKOJIbKO pa3 cujia TPeHHs, JACUCTBYIOLIAs HA BCIUIBIBAIOLIUN KyOUK,
0oJbI1IE BEca 3TOro KyOuKa.

1.54. B cocyn HenpepbIBHO JLETCS CTPYsl BOJBI U3 KpaHa BOAOIpPOBOa. 3a lc HanmuBaeTcs
0,3 n Boapl. KakoB nomkeH ObITH JUAaMETp OTBEPCTHS B JHE COCYyAa, YTOOBI BOJa B HEM
JiepKajiach Ha MMOCTOSSHHOM YpoBHe, paBHoM 10,5 cm?

1.55. [Munuanp nHacoca umeer auamerp 20 cm. B Hem 1BHXKeTCS MOpIIEHb CO
CKOpOCThIO | M/C, BBITAJIKMBAIOUIMHA BOMY uepe3 oTBepcTHe auamerpoM 2 cM. OrmpenenuThb
CKOPOCTh BBITEKAHHUSI BOJbI U JIaBJIEHUE BOJIbI B IWJIMHJIPE HAacOca.

1.56. Teno, najas B BoJe M3 COCTOSIHUA MOKOsI, MPOLUIO MyTh S 3a Bpems t Onpenenutsb
IJIOTHOCTH TeJa, CYUTAs] CHITY COMPOTHUBIICHUS BOJbI MOCTOSHHON U MEHBIIEH IEMCTBYIOIIEH HA
TEJIO CHJIBI TSKECTH B N pas.

1.57. I'magkuii pe3MHOBBIA MIHYp, JUTMHA KoToporo { u Kod(duuueHt ympyrocta K,
NOJIBELIEH OJHUM KOHIIOM K Touke O. Ha npyrom xonue nmeercs ynop B. 13 Toukn O HaunHaeT
cBoOOnHO manath mydta A maccoit m (puc. 2). IlpeneOperas maccoil mHypa u ymopa,
OIPEAEIINTh MAaKCUMAJIbHOE PACTSKEHHUE IIHYpa.

1.58. OnpenenuTh CKOPOCTH BBIJIETA IIapHKa MAaccoil 15 T U3 MPYKWHHOTO MHCTOJIETA, €CITN
npyxuHa Obl1a ckara Ha Al= 6 cMm u ee xectkocTh kK= 180 H/m.

1.59. BepxHwmii KOHEII TPOBOJIOKH JUTHHOM {, 3aKpeTUIeH, a K HUKHEMY TIOJIBEIIICH IPy3 MacCcoi
M, oA IeHCTBUEM KOTOPOTO IIPOBOJIOKA YAJIMHAETCS Ha BenuuuHy Al. Onpenennuts U3MEHEHHE
MOTEHIIMAIbHON SHEPTHH ITPOBOJIOKH U Ipy3a.

1.60. BepxHuii KOHEI METAITMYECKOT0 CTEPXKHs 3aKperuieH. K HIKHeMy IpuiiokeHa mapa
CHUJ, MOMEHT KOTOPOW paBeH 10%H-M. Yron 3aKpy4yuBaHus cTepxkHA S5°. Omnpenenutsb
MOCTOSIHHYIO KPYUYEHHsI U TOTEHIMATBbHYIO SHEPTHIO 1e()OPMUPOBAHHOTO CTEPHKHSL.

1.61. OmpenenuTh CPEAHIO KHHETHUECKYIO OSHEPTHIO BpAIATEBHOTO [BIDKCHUS OIHOM
MOJIEKYJIBI JIByXaTOMHOI'O Ta3a, €CJIM CyMMapHasi KHHETHYecKas DSHEprusi MOJIEKYJI OIHOIO
KHJIOMOJISI 3TOrO ra3a pasHa 6,02 M/J[x.

1.62. CkoabpKO MOJIEKYJ BOJOpOJa HaXOJUTCS B COCYAE€ BMECTUMOCTBIO 2 JI, €CIIU CPEeIHS
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KBAJPATHYHAS CKOPOCTH ABIKEHHs MOIeKy 500 m/c, a naBieHue Ha cTeHkH cocyaa 10° [Ta?

1.63. HaiitTu cpenHIOr0 KHHETHYECKYI0 SHEPTHIO0 BpAIIaTeIbHOTO JBHKEHHUS BCEX MOJICKYI,
coaepxarmuxcs B 0,25 r Bogoposa rpu temneparype 13 °C.

1.64. JlaBnenne wupeansHOro rasa 2 wmlla, KOHIIEHTpAIWisi MOJICKYIT 2109 v, Ornpenenutsb
CPEIHIO0 KHMHETMYECKYI0 DJHEPruI0 IIOCTYNATENbHOIO JIBUOKEHUS OJHOM MOJEKYyJIbl U
TeMIeparypy rasa.

1.65. Onpenemuth cpenHHe 3HAYEHHS TTONHONM KHHETUYECKOH SHEPrHH OJHOW MOJIEKYIIBI
HEOHa, KUCJI0pOJia U BOJSHOro napa npu temmneparype 600 K.

1.66. Cpe/Hsisi KHHETHUCCKAs SHEPIHs TOCTYIIATETEHONO IBIKCHHS MOJEKYI rasa pasua 5 ¢ 10 2
Jlx. KoHtieHntparyst Moseky 3 10%em3, OnpenenuTs JaBlIeHrE rasa.

1.67. B cocyze BMecTiMOocThi0 200 cM® HaxowTes ras npu Temmeparype 47 °C. M3-3a yreuxu raza
13 K0710BI pocourock 107 momexyr. Hackonbko CHUBHIOCH JaB/eHNe rasa B cocyue?

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

1.69. Onpenenuth KOHIEHTpPALMIO MOJICKYN HWjaealbHOro rasza mpu Ttemmeparype 450 K wu
nmasiennu 1,5 MIla.

1.70. OnpenemuTh TEMHIeEpaTypy HACAILHOTO Ta3a, €CIM CpPeAHSS KWHETUYECKas DHEPTHs
MOCTYNATEIbHOrO IBUKEHUS €ero Mosiekys 3,2 x 10 9 k.

1.71. B cocyne BmectumocThio 10 11 HaxomuTes 2 T kuciaopoaa. OnpeneinTh CPeaHION JIUHY
cBOOOAHOTO IIpoOera MOJIEKYII.

1.72. Omnpenemits CpemHIOID UIMHY CBOOOIHOTO IMpoOera MOJIEKYJ a30Ta, €Cld IUIOTHOCTH
paspexkenHoro raza 0,9 ¢ 107 kr/n®.

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

1.74. Bbraucnuth CpeHIo ITHMHY CBOOOTHOTO MpoOera MOJIEKYI BO3/yXa NPH JaBICHUN
1410° a u temrepatype 10 °C.

1.75. To ycmoBHto nipeAbITyIIeH 3a1a4r BEIMUCIATD K03 durmeHT uddy3uu Bo3ryxa.

1.76. Bo ckombko pa3 kodbduiment auddy3uu Monekyn Bopopoaa Oonblie kodpduimeHta
i dy3un monekyn asora? Temmneparypa U JjaBieHUe ra3oB OJJMHAKOBBIE.

1.77. Ckonbko coygapeHMH B CEKyHIy B CpPEJHEM HCIBITHIBAIOT MOJEKYNbl a307Ta,
HAXOJAINECS TIPU HOPMAIbHBIX YCIOBUAX?

1.78. Onpenenuth K03(h(HULMEHT BHYTPEHHETO TPEHHUS YIIIEKUCIIOro ra3a rnpu remmneparype 300
K.

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

1.80. Ko>()pHIIHEHT BHYTPEHHErO TPEHHs KUCIOPOIa MPU HOPMATBHEIX yesomsix 1,91 « 10 ™
Kr/(Mmec). KakoBa cpeaHsisi JyinHa cBOOOIHOTO ITpodera MoJieKyJl KUCI0po/ia IPU STUX YCIOBUSIX?

1.81. Ilpm kakoMm Ipolecce BBITOJHEE OCYIIECTBIATh PACIIMPEHUE YIJIEKUCIIOro rasa:
anMabaTHOM WIJIM W30TEPMHUIECKOM, €CIT 00beM yBenmuuBaeTcs B 2 pasza? HavanbHas Temmeparypa
B 000MX CIy4asx OJAMHAKOBA.

182. Haiitu paGoty u n3MeHeHne BHYTpEHHEW 3HEpruu MpH aanabaTHOM paciiupeHuu 1
KT BO3/TyXa, €clii ero oobeM yBennuwics B 10 pa3. Hauanbhast Temneparypa 15 °C.

1.83. OnpenenuTh KOIMUYIECTBO TEIUIOTHI, coodmennoe 20 T a30Ta, eciau OH ObUT HarpeT OT
27 no 177 °C. Kakyro paboTy mpu 3TOM COBEPIIMT Ta3 U KaK HM3MEHHUTCS €ro BHYTPEHHSS
sHeprus?

1.84. Bo ckonbko pa3 yBenuuurcst 00beM 1 Mot BOJOpoia IPH H30TEPMUUYECKOM PACIIUPEHUH
npu Temrepatype 27 °C, ecnu pu 3ToM ObLIa 3aTpaueHa TemioTa, papHast 4 k/[x.

1.85. Bomopon, 3aHumarommii o0beM 5 1 M HAXOAAIIUICS TOJ JaBICHUEM 10° Ila,
anuabaTHO cxkar 1o oOovema 1 s Haiftu paboTy cxaTus M M3MEHEHHWE BHYTPEHHEW SHepruu
BOZIOpOAA.

1.86. T"a3, 3anumarommii 00seM 20 11 o maeinerneM 1 MIla, Osi1 m300apHO Harpet oT 323 110
473 K. Haiitu paboTy pacmmpeHus rasa.
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1.87. Ilpu narpeBanum | kmomnsa asora Obuio mepemano 1000 JDx Ttemnorel. Ompenenutsb
paboTy paciupeHust Mpu MOCTOSIHHOM JaBJICHUU.

1.88. Ompenenuth, Kakoe KOIMYECTBO TEIUIOTHI HEOOXOAMMO COOOLIUTH YIJIEKHUCIOMY Tras3y
maccor 220 1, utoObl Harpeth ero Ha 20 K: a) nmpu moctossHHOM 00beme; 0) Mpu MOCTOSHHOM
JTaBJICHUH.

1.89. Kakoe KOJMYECTBO TEIUIOTHI HYKHO COOOHIUTH 1 KMOJIIO KHCIOpOAa, 4TOOBI OH
cosepit padory B 1000 JIx: a) mpu n30TepMUdeckoM mporiecce; 0) mpu uzodapHom?

1.90. Aszor wmaccoii 2 kr, Haxomsmmuics npu Temreparype 288 K, cxumaroT: a)
n30TepMuIecKy; 0) aanabdaTHo, yBenuuuBas AasieHue B 10 pas. Onpenenuts paboTy, 3aTpaueHHYIO
Ha C)KaTue rasa, B 000HuX CIIy4asx.

1.91. Jlex maccoii 100 r, Haxomsmmiics mpu Temmneparype -30 °C, mpeBpamiaercs B map.
Onpenenutb U3MEHEHHUE YSHTPOIUH IIPH STOM.

1.92. XKene3o maccoii 1 kr npu Temneparype 100 °C HaX0aUTCS B TEIJIOBOM KOHTAaKTE C TAKUM
ke KyckoM skeneza mpu 0 °C. Yemy OyneT paBHO H3MEHEHUE SHTPONUM MPU JIOCTHKEHHU
paBHOBecHOU Temmeparypbl 50 °C? Cuutarh, 4YTO MOJIIpHAas TEIJIOEMKOCTh JKelie3a paBHa 25,14
Jx/K.

1.93. Bomopox maccoii 10 r n300apHO pacmmpsieTcsl, PH 3TOM 00BEM €T0 YBEITUYUBACTCS B 2
paza. OnpenenuTsh U3MEHEHHEe SHTPOITNH BOJOPO/Ia IIPY 3TOM Ipoliecce.

1.94. OmnpenenuTh M3MEHEHUE SHTPONHHU, MPOMCXOISIIEE NMPH CMEHNIMBAHUU 5 KI' BOJHI,
Haxosueics npu temmeparype 280 K u 8 xr Bonbl, Haxozsercs npu temneparype 350 K.

1.95. O6bem remnusi, Macca KOTOPOTO COCTABIISIET 2 KT, YBEITUUMIICS B 5 pa3: a) N30TEPMUYECKH;
0) anuabaTtHo. KakoBo nu3MeHeHue SHTPONHH B ATUX CITydasx?

1.96. OmpenenuTh W3MEHEHHWE SHTPONUH | MOJS HMIOCATHHOTO Ta3a TPH H30XOPHOM,
M300apHOM U U30TEPMUYECKOM IPOIIeCcCaX.

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

1.98. Haiitu usmeHenue sHTponuu npu HarpeBaHuu | kr Bogel oT 0 mo 100 °C wu
MOCJIETYIOIIEM MIPEBPAIICHUH €€ B TIap IPH TOH e TeMIeparype.

1.99. Kak n3MeHHTCS HTpOMUS Ipu u3oTepMuueckoM pacitmpenuu 0,1 Kr Kuciopoaa, eciu npu
9TOM 00BEM ero u3MeHurces ot 2,5 mo 10 n?

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

1.101. /IBa 3apsima HaxXxoAsTCs B KEpOCHMHE Ha paccTOsHUM 1 cM Jpyr oT Jpyra u
B3aMMOJICUCTBYIOT ¢ cuioi 2,7 H. Benuunna omHoro 3apsina B Tpu pasa OoJjbIle, YeM APYToro.
Onpenenuth BETUYUHY KaXKI0TO 3apsijia.

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

1.103. /IBa miapuka OAWHAKOBOTO OOBEMa, OONAAarOLIMe Maccoil 6 - 10% r KaKIIbIH,
TMOJIBEIICHBI Ha MIETKOBBIX HUTSX ATHHOMN 0,4 M Tak, 4TO MX TOBEPXHOCTH COMPUKACAIOTCS. YTOJI, Ha
KOTOpBIM Pa3OIUIMCh HUTH TPHU COOOIICHUM IIapuKaM OJWHAKOBBIX 3apsioB, paBeH 60°. Haiitu
BEJTMUHMHY 3aPS/I0B U CHITY SJIEKTPOCTATHIECKOTO OTTAIKUBAHUSL.

1.104. B yryiax npu OCHOBaHUM PaBHOOEIPEHHOIO TPEYrojbHUKa ¢ OOKOBOI CTOpOHOH 8 cm
pacrionoxensl 3apsabl Q; u Q,. OmnpenenuTts cuity, ITEHCTBYIONIYIO Ha 3apsy BeamanHon 1 HK,
MIOMEIIIEHHBIA B BEpIIMHE TPEYroibHUKa. YTou mpu Bepiuae 120°. PaccmoTpets ciydaii: a) Q1 =
Q2 =2 =Kir; 6) Q1 = -Q2 =2 HKI.

1.105. /IBa paBHBIX OTpUIIATEIBHBIX 3apsaa mo 9 HKI Kaxkaelii HaXOJATCS B BOJE HA
paccTostHUM 8 cM Jpyr oT npyra. OnpenenuTs HaNpsHKEHHOCTh W MOTEHIMAN TOJIsT B TOYKE,
pacIoIOXKEHHON Ha PACCTOSIHUU 5 CM OT 3apsiI0B.

1.106. /IBe GeckOHEYHO JJIMHHBIC PABHOMEPHO 3apsHKEHHBIE HUTH C JTMHEHHOH TUIOTHOCTBIO
3apsiIoB 6 - 10° Kin/m pacmonoxeHsl Ha pacctosHuu 0,2 M apyr ot apyra. HailTu HanpspkeHHOCTD
AIEKTPUYECKOrO MOJIsI, CO3JJAaHHOTO B TOUKE, yaaneHHOW Ha 0,2 M OT KaXJ0l HUTH.

1.107. /e mapaniensHble METAUNTMYECKUE TUIACTUHBI, PACMIONOKEHHBIE B TUAJIEKTPHKE (€ =
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2,2), 06IaAI0T OBEPXHOCTHOI IIOTHOCTEIO 3apsima 3 1 2 MKKy/M2. OnpeaenuTh HAMpsKEHHOCTb 1
MHAYKIHMIO 3JIEKTPUYECKOrO MOJSl MEXAY IUIAaCTUHAMU M 3a TMpeAesiaMu MPOCTPaHCTBA MEXIY
HUMU.

1.108. B Bepmmnax kBampara co cropoHor 0,1 M momeniensl 3apsapl o 0,1 HKI kakasii.
OnpenenuTh HANPSHKEHHOCTh W MOTEHIMAI TOJI B IIEHTPE KBaJapara, €Cid OJUH W3 3apsioB
OTJIMYAETCS 110 3HAKY OT OCTAJIbHBIX.

1.109. IlpoctpaHCTBO MEXAYy IBYMS MapalieNbHBIMH OECKOHEYHBIMU IIJIOCKOCTAMHU C
MOBEPXHOCTHOM TUIOTHOCTBIO 3apsiioB +5-10 KM u -9 - 10° Kwm® 3anonHeHo CTeKIoM.
Onpenenuts HaNPsKEHHOCTD MOJIS: a) MEXTy IUIOCKOCTSIMU; 0) BHE INIOCKOCTEH.

1.110. 3apsast mo 1 HK kax/blii MOMEIIEHBI B BEPIIMHAX PAaBHOCTOPOHHETO TPEYroJbHUKA
co cropoHoii 0,2 M. PaBHon€elcTBYIOIIAsA CUJI, IEHCTBYIOIMX HA YETBEPTHIN 3aps], IOMEIECHHBIN B
cepeiMHe OIHOM U3 CTOPOH TpeyrojbHUKa, paBHa 0,6 MkH. Onpenenuts BeIUYUHY 3TOTO 3aps/a,
HANPsHKEHHOCTh U TIOTSHIIUAJ TIOJISI B TOYKE €r0 PacIoIOKCHHS.

1.111. Toueunsie 3apsaapl Q1 = 20 mxKi, Q,=-10 MxKu HaxoasTcs Ha pacctostaun d = 5 cm
Ipyr ot apyra. OnpenenuTh HAMPSHKEHHOCTH MOJIS B TOYKE, YJAJICHHON Ha 1 = 3 OT MepBOTO H
Ha T2 = 4 cM OT BTOporo 3apsaa. Onpenenuts Takxke cuity F, AeicTBYIONIyI0 B 3TOH TOYKE Ha
toueunblit 3apsa Q=I mxKor.

1.112. Tpu onuHakoBbIX ToueuyHbIX 3apsga Q1 = Q» =Qsz = 2 uKi HaxoaaTCs B BepIIMHaAX
PaBHOCTOPOHHETO TPEYrojibHUKa cO cTopoHaMu a=10cMm. OmpenenuTs MOIYJb U HaNpaBlICHUE
cuibl F, neficTByromiel Ha OJJUH U3 3apsiI0B CO CTOPOHBI ABYX JIPYTHUX.

1.113. JIBa MONOXKHUTEIBHBIX TOYCUHBIX 3apsaaa Q u 9Q 3akperyicHbl Ha pacCTOsHUU d=
100 cm gpyr ot apyra. OnpenenuTb, B KAKOM TOYKE HA MPSAMOM, MPOXOASIIECH Yepe3 3apsiibl,
CIIeTyeT TMOMECTUTh TPETUU 3apsij TaK, YTOObI OH HAaXOJWJICS B PaBHOBECHH. YKa3aTh, KaKoU
3HAaK JIOJDKEH HMMETh STOT 3aps] s TOro, 4ToObl paBHOBecHE OBUIO YCTOMYMBBHIM, €CIH
MEePEeMEIICHUS 3apsIOB BO3MOXKHBI TOJILKO BIOJb MPSMOM, MPOXOAIICH depe3 3aKperiCHHbIC
3apspl.

1.114. ]JIBa OIMHAKOBO 3apsDKCHHBIX IIapUKa TMOJBEIICHBI B OJHOM TOYKE HAa HHTIX
onuHakoBoM anmuHbl. [Ipu 3TOM HUTH paszonuiuce Ha yron o. lllapuku morpyxaroT B Macio.
KakoBa ImI0THOCTh p Maciia, eCJIH YToJl PACXO0XJICHUS HUTEH TPU MOTPYKESHUU B MACIIO OCTASTCS
Heu3MeHHbIM? [InoTHOCTH Marepuana IMIAPUKOB pPo== 1,5-10° kr/v’, JTUDJIEKTPUYECKast
IIPOHUIIAEMOCTh Macia € = 2,2.

1.115. Yersipe oamnHakoBbiX 3apsga Q1=Q;=Q3;=Q, =40 xHn 3akperieHbl B BepIIMHAX
KBajapara co cropoHoi a=10cm. Haiitu cuny F, AeiicTByrOIyl0 Ha OAMH M3 3THX 3apsA0B CO
CTOPOHBI TPEX OCTAIBHBIX.

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

1.117. B BepmmMHax mpaBUIBLHOTO TPEYTOJBHHUKA CO CTOPOHOM a=10cM HaxonaTcs 3apsiabl
Q1=10mkK1, Q2 =20 MxKi n Q3 = 30 mMxKi. Onpenenuts cuity F, neiictByronryro Ha 3apsg Qq
CO CTOPOHBI ABYX JIPYTUX 3apsIOB.

1.118. B BepmmHax KBajpaTa HaXOAATCsS OJMHAKOBEIE 3apsabl Q1 = Qo= Q,= Q4=8-10 10
Kn. Kakoii orpumarensHbiii 3apsa Q HY)KHO MOMECTUTh B IEHTpE KBajpaTa, YTOOBI cuiia
B3aMIMHOT'O OTTAJIKWUBAHUS IOJOXKHUTEIBHBIX 3apsIoB ObLIa YpaBHOBEIICHA CHJIOW MPHUTSIKECHUS
OTPHUIATENLHOTO 3apsiia’?

1.119. Ha paccrosaun d = 20 cM HaxoaaTcs aBa TodeuHbIx 3apsma: Qp = -50 uKi u
Q=100 uKn. Onpexnenuts cuny F, neiictBytomyto Ha 3apsan Q, =-10 uKun, ynanenssiii or. o6oux
3apsII0OB Ha OJJMHAKOBOE paccTostHue, paBHoe d.

1.120. Paccrosiaue d mexay nBymsi ToueuHbiMu 3apsimamu Q; = 2 uKi, u Qp = 4 uKu,
paBHO 60 cM. OTnpeAenuTh TOUKY, B KOTOPYIO HY)KHO ITOMECTHTh TpeTui 3apsn Qs Tak, 4ToObI
CUCTEeMa 3apsiIoB HaXOAWJach B paBHOBecuu. Ompenenuth 3apsa Qs U ero 3Hak. YcToiumBoe
WJIM HEYCTOMYHMBOE OyeT paBHOBECHE?

1.121. Tleummka Maccoii 8 -10™ kr ynepuBaeTcs B PaBHOBECHH MEXIYy TOPH3OHTATHHO
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PACMONIOKEHHBIMA OOKJIQJIKAMH TUIOCKOTO BO3IYIIHOTO KOHAEHCaTopa. Pa3sHOCTh MOTEHIHANIOB
Mexay ookinankamu 49 B, a paccrosHue mexny Humu 1 cM. OnpeaenuTs, BO CKOJIBKO pa3 3apsi
MBUTMHKY OOJIBIIIE JIEMEHTAPHOTO 3aps/ia.

1.122. 3apsn, paeueiii 1 HKI, mepeHocuTcs B BO3MyxXe W3 TOYKM, HaxOIAIICHCS Ha
paccrossHud 1 M OT OECKOHEYHO JAJMHHOH, PAaBHOMEPHO 3apsDKEHHOW HHTH, B TOUKY,
HaxoJsIytocs Ha pacctostHud 10 cm ot Hee. OnpenenuTs padoTy, COBEpLIaeMYyIO MPOTUB CHIT TIOJI,
€CIIM JIMHEHHAs MJIOTHOCTD 3apsaa HUTH paBHa 1 MKKi/m.

1.123. 3apsna paBubiii 1 HKn Haxomutcs Ha paccrossHur 0,2 M 0T OSCKOHEYHO JITMHHOMN
paBHOMEpHO 3apsbkeHHOM HuTH. [lon amelicTBueM moist HUTH 3apsaa nepememaerca Ha 0,1 M.
OrnpenenuTh TMHEHHYIO IIIOTHOCTD 3apsia HUTH, eciii padoTta cui nosist paBHa 0,1 Mx k.

1.124. 3apsn, paBusiii 1 HKi, nepeHocutcst u3 OECKOHEYHOCTH B TOUYKY, HAXOMSIIYIOCS Ha
paccTosHuM 1 cM OT MOBEPXHOCTHU 3apsDKEHHOTrO I1apa paanycoM 9 cm. [loBepxHOCTHAS MIIOTHOCTh
MOJIOKUTEIBHOTO 3apsiia paBHa 1+10 * K/ OnpenenuTs CoBEpIIaeMyIO IPHU 3TOM paboTy.

1.125. Kakywo paboTy Hajo COBEPIIMTh, 4TOOBI 3apsawl, paBHbiec 1 m 2 HKI, C
paccrosinus 0,5 M conmsmnuce 1o paccrosuus 0,1 m?

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

1.127. B mnone OECKOHEYHOW PABHOMEPHO 3apsHKEHHOW IUIOCKOCTH C TIOBEPXHOCTHOM
mwiotHOCThI0 3apsma 10 MxKi/M® w3 Toukn, Haxomsmeiics Ha paccrosHuu 0,5 M OT Hee,
nepemeniaercs 3apsa. ONnpenenuTs ero BEIMYHHY, €CIIH PH 3TOM COBEpIIaeTcs padoTa, paBHas
1 m/Ix.

1.128. 3apsix Ha KaXKIOM W3 JBYX IOCIIEIOBATEIFHO COSTMHEHHBIX KOHIEHCATOPOB EMKOCTBIO
18 u 10 Mx® pasen 0,09 K. Onpenenuts eMKOCTh OaTaper KOHJIECHCATOPOB U HaNpshDKEHHE Ha
9TOH OaTapee W Ha KaXKIOM KOHJCHCATOPE.

1.129. BeruuciuTh eMKOCTh OaTapeu, COCTOSIIEH U3 TPeX KOHJIEHCATOPOB eMKOCThIO 1 MK®D
KaXKIBIH, IIPU BCEX BO3MOXKHBIX CIy4asiX UX COCAMHEHUS.

1.130. K ogmHoii u3 OOKIAAOK IUIOCKOTO KOHJIEHCATOpa IIPHJIEraeT CTEKJISTHHAS
TJI0CKONapasienbHas mactTuna (€1=7) tommuHon 9 mm. Tlocie Toro kak KOHJIEHCATOP OTKIFOYHMITN
OT WCTOYHWKA HampspkeHuss 220 B ¥ BBIHYIM CTEKISAHHYIO IJIACTHHY, MEXIY OOKIagKamMu
YCTaHOBWJIACh Pa3HOCTh TMoTeHIMamoB 976 B. OmnpenenuTs 3a30p Mexay OOKIaJaKaMHu
KOHJICHCATOpa.

1.131. TIemmaka maccoir M=200 Mkr, Hecymas Ha cebe 3apsn Q=40uKn, Bierena B
AJIEKTPUYECKOE TI0JIe B HANpaBICHUM CHUIOBBIX JMHUHM. Ilocne mnpoxokaeHus pazHOCTH
noreHuuaioB U==200B B mpuinHka umena ckopoctbh V=10 m/c. Ompenenutb CKOpOCTb Vo
NBUTHHKY JI0 TOTO, KaK OHA BJeTeNa B MOJIE.

1.132. DnexTpoH, obanaBmmii KHHEeTHYecKoi sHeprueid T=10 3B , Bieren B o1HOpOHOE
AIIEKTPUYECKOE TIOJIE B HAMPABICHUH CUIIOBBIX JIMHUH mos. Kakoit ckopocTeio OyaeT o0naaath
AJIEKTPOH, MIPOMUIS B 3TOM TI0JI€ pa3HOCTh noTeHImanoB U=8 B?

1.133. Haiitu ortHomeHme ckopocTeii moHoB Cm' ' m K', mpomemmux oaMHAKOBYIO
pPa3HOCTh TOTEHIINAIOB.

1.134. DOnektpon c sHeprueir T=400>B (B OecKOHEYHOCTH) IBMXKETCS BAOJIb CHIIOBOU
JWHAW TI0 HANpaBJICHHIO K TIOBEPXHOCTH METAJUTMYECKOW 3apsHKEHHOW CQepbl paguycoM
R=10cm. OrmpenenuTs MUHHUMAJIbHOE PACCTOSHUE a, HA KOTOPOE MPHOIM3UTCSA 3JIEKTPOH K
noBepxHOCTH cepsl, ecu 3apsaa ee Q=-10 uKor.

1.135. DnexTpoH, NpoHIs B MIOCKOM KOHJEHCATOpPE MyTh OT OJHOM IUIACTHUHBI JI0 IPYToi,
nprobpen ckopocts V=10 m/c. Paccrosiue Mexay miactiuaamu d=8 mm. Haiitu: 1) pasHoCTb
noteHnuanoB U Mex Iy miacTHHaAMHU; 2) TOBEPXHOCTHYIO TUIOTHOCTD 3apsija G Ha TUIaCTHHAX.

1.136. ITemaKa Maccoit M=5 Hr, Hecymias Ha cede N=1031eKTpoHOB, ITpoNLIa B BaKyyMe
yCKOpsOIIy0 pa3HocTh moteHmanoB U=1MB. KakoBa kuHeTtnueckas sHeprusi T mbuiMHKA?
Kakyto ckopocTs V npuoOpena nbiInHKa?

1.137. Kakoif MUHMMAaJIbHON CKOPOCTBIO Vpmin AOJDKEH 00JanaTh MPOTOH, YTOOBI OH MOT
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JOCTUTHYTh MOBEPXHOCTHU 3apsiKeHHOro 10 noteHimana =400 B meraminueckoro mapa (puc.

7)
¥
Q@
R,) 3R |

puc.7

1.138. B opHOponHOE 3IEKTpUYECKOE ToJie HanpsbkeHHocThio E=220 B/M Bieraer (Bmosb
CHUJIOBOM JIMHHMH) 3JIEKTPOH CO CKOPOCThIO Vo=2Mwm/c. Ompenenuth pacctosaue {, KOTopoe
NPOIIET 3JEKTPOH A0 TOUKH, B KOTOPOI €ro CKOPOCTh Oy/IeT paBHA MOJIOBHHE HAYaIbHOM.

1.139. DnexkTpuyeckoe TMOJe CO3MaHO OECKOHEYHOW 3apsHKEHHON MNpSIMOW JIMHUEH C
paBHOMEPHO pacmpesesieHHbIM 3apsiioM (=10 HKi/M). Onpenenuts KHHETHYECKYO SHEpTHIO T
9JIEKTPOHA B TOYKE 2, eciiv B TouKe 1 ero kunernyeckas sueprust T1=200 sB. Puc. 8.

t puc.8

1.140. DneKTpOoH ABUKETCS BJIOJH CHIIOBOW JIMHUW OJHOPOHOTO 3JIEKTPHUECKOTO ToJisL. B
HEKOTOpOi Touke moist ¢ moreHuuanoM @1=100 B snextpoH umen ckopocts Vi=6Mwm/c.
Onpenenuts NOTEHIMAT P2 TOYKHU OIS, 10MAsL 10 KOTOPOH 3JIEKTPOH NOTEPSIET MOJIOBUHY CBOEH
CKOpOCTH.

1.141. B MenHoM TPOBOJHUKE CEUCHUEM O MM U JUTHHOM 5 M TeueT TOK. 3a 1 MUH B
npoBoaHuKe Bbiaensercs 18 [k temnorsl. Onpenenuts HaNpsyKEHHOCTh IOJISI, IUIOTHOCTh U
CUILY TOKA B IIPOBOJTHUKE.

1.142. BuytpeHHee comnpoTuBiIeHHE akkymyisTopa 2 Owm. Ilpu 3aMblkaHMM €ro OJHHUM
pe3UcTOpOM cuila TOoKa paBHa 4 A, mpH 3aMbIKaHUU JPYTUM pe3ucTtopoM - 2 A. Bo BHemHel
LeNH B 000UX CIy4asx BbIAENsAETCS OuMHaKoBas MouHocTh. Onpenenuts IC akkymynsaTopa u
BHEIIHHE CONPOTUBIICHUS LIeneil.

1.143. 5/IC Gatapeu pasHa 20 B. KoadduunenT nonesnoro neicrsus 6ataper coCTapisieT
0,8 mpu cwite Toka 4 A. Uemy paBHO BHYTpEHHEE CONPOTUBIIEHUE OaTapen?

1.144. Cuna Toka B pe3ucrope conporusieHreM 10 Om 3a 4 ¢ nuneitHO Bo3pacTaet ot 0 10
8 A. OmpeenuTh KOJUYECTBO TETUIOTHI, BBIJICIIMBIICICS B PE3UCTOPE 3a MepBbIe 3 C.

1.145. batapest cocTOUT U3 5 IMOCIEAOBATEIbHO COEJMHEHHBIX 3JIEMEHTOB. BHyTpeHHee
conpotunenue u IJC kaxmnoro 0,3 Om u 1,4 B coorBercTBeHHO. [Ipu Kakom Toke ToJsie3Hast
MOIIHOCTh OaTapeu paBHa 8§ B1?

1.146. HanpspbkeHne Ha KOHIIAX MPOBOJHUKA compoTuBieHrueM 5 OM 3a 0,5 ¢ paBHOMEpPHO
Bozpacraet ot 0 1o 20 B. Kaxoii 3apsa npoxoauT yepe3 MpOBOAHMK 3a 3TO BpeMs?

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

1.148. Cwra Toka B ipoBoiHUKE conpoTuBieareM 100 Om paBHOMepHO yoObiBaeT ¢ 10 10 0
A 32 30 c. OnpenenuTh KOJINYECTBO TETUIOTHI, BBIJEIUBILEHCS B IPOBOJHUKE 3a 3TO BpEMS.

1.149. [InoTHOCTH TOKa B MEAHOM IpOBOHKKE paBHa 0, 1 MA/M?. Onpenenutb 0ObEMHYIO
IJIOTHOCTB TEIUIOBOM MOIIIHOCTH TOKA.

1.150. OnpenenuTh TUIOTHOCTh TOKA, €CJIHM 3a 2 ¢ 4epe3 MPOBOJHUK cedeHHeM 1,6 MM
IpouuIo 2 10% JJIEKTPOHOB.

2.1. Tlo nByM OECKOHEYHO JJIMHHBIM MPSIMOJIMHEHHBIM MPOBOJHUKAM, HaXOMAIIMMCS Ha

2
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paccrosiHuu 50 ¢M Apyr OT Apyra, B OJHOM HaIllpaBJIEHUU TEKYT TOKHU |1 u lo cunoit 5 A xaxablil.
Mexy npoBOJHUKAMH Ha paccTOAHUU 30 CM OT MEPBOTO PACMIOJIOKEH KOJIBIEBOM TPOBOJIHUK C
TokoM I3 cuioit 5 A. Paanyc konsia 20 cMm. Onpenenuts HanpsbkeHHocTs H n mnaykuuo B
MarHUTHOTO TOJIS B LIEHTPE KOJIBIEBOTO MPOBOIHUKA. Perienre nosiCHUTh pUCYHKOM.

2.2. Ilo nByM OECKOHEYHO JJIMHHBIM HPSIMOJMHEHHBIM MPOBOJHUKAM, HAaXOAALIMMCS Ha
paccrosauu 10 cM Apyr OT Apyra, TEKyT TOKH CHiIol 5 A B kaxaoM. OnpeaenTs UHAYKIUIO 1
HAIpsDKEHHOCTh ~ MAarHUTHOTO IOJIE B TOYKE, PACIOJIOKEHHOM IIOCEPEIMHE MEXIY
MPOBOJAHHUKAMH B CIICAYIOIIUX CIyYasX: a) IPOBOJHUKH MapajuleNbHBI M TOKU TEKYT B OJHOM
HanpaBiIeHUU; ©O) MPOBOJHUKU TMEPIEHAMKYISAPHBI, a HANpaBICHUS TOKOB IPOU3BOJIBHEI.
Perennie mosicHUTh PUCYHKOM.

2.3. ConeHOHNI UMEET IJIOTHYIO TPEXCIOHHYI0 HAaMOTKY M3 mpoBoja auamerpom 0,1 mm.
ITo o6moTke Teuer Tok cuioit 0,1 A. OnpeneauTs HANMPSHKEHHOCTh M MHAYKIIMIO MarHUTHOTO
10JIs1 B LIEHTPE COJIEHOM 1.

2.4. Tlo n30aMpPOBAaHHOMY KOJIBIICBOMY ITPOBOJHHUKY PAIUYCOM 25 CM TEYET TOK CHiIoH 15
A. JIBa mpsMbIX OECKOHEYHO [JIMHHBIX MPOBOJHHKA - OAMH B IUIOCKOCTH KOJIBLA, JIPYTOM
NEPIEeHIUKYIAPHO €W - KacaloTCs KOJIBLIEBOIO MPOBOJAHMKA B TOYKax, JeXalluX Ha
IIPOTUBOINOJIOXKHBIX KOHIaX auamerpa. Cuia TokoB B npoBogHukax 10 u 20 A. Onpenenuth
HANpPSDKEHHOCTh B LIEHTPE KOJBIEBOTO TPOBOJHUKA TMPU IMPOU3BOJIBHO  BBIOPAHHBIX
HAIpPaBJICHUSAX TOKOB. PellleHne NosACHUTh PUCYHKOM.

2.5. Tlo xombIry pamuycom 15 cm Teder Tok cuioil 10 A. B oiHOIM MIOCKOCTH € KOJBIOM
HaXOAUTCA OECKOHEYHO JUIMHHBIM NpSAMOJMHEHHBIN NpoBoaHUK ¢ TokoMm 10 A. IIpoBogHux
COBIIAJIaeT C KacaTeIbHOW K KOJbIly. HaliTu HampspkeHHOCTh M MHAYKIIMIO MAarHUTHOTO MOJS B
LIEHTPE KOJIbLIA [P PA3JIMYHBIX HAIIPABJICHUAX TOKOB. PelieHne nosiCHUTh PUCYHKOM.

2.6. BUTKH IBYXCIIOHOTO JJUHHOTO COJIEHOMJIa HAMOTaHbI U3 MPOBOJIOKHU panuycoM 0,2
MM. B omHOM crnoe Teuer Tok cmioil 3 A, a apyrom - 1 A. OmpenenuTbh HalpsDKEHHOCTh U
WHAYKIIMIO MarHUTHOTO TOJS BHYTPH COJICHOMJA B CIydasiX, KOrJa TOKH TEKYT B OJHOM H
IIPOTUBOIIOJIOKHBIX HAIPABJICHUSX.

2.7. IBa OECKOHEYHO UIMHHBIX MPSIMOJMHEWHBIX MPOBOJHMKA C TOKaMHU CWIOM 6 u 8 A
PacIoJIOKEHBI B3aUMHO MEPIIEHIUKYIISIPHO Ha paccTossHuu 20 cM. OrnpenenuTs HanpsHyKEHHOCTh U
MHAYKIUIO MAarHUTHOTO I0JIS1 HA CEPEVHE KPaTUalIIero pacCTOSIHAS MEXAY HUMH.

2.8. Tlo mByM OECKOHEYHO TMHHBIM IPSIMOJMHEHHBIM MPOBOJHUKAM, PACCTOSTHUE MEXKIY
KOTOpPBIMH 15 cM, B OZJHOM HamlpaBJI€HUH TEKYT TOKU cIoN 4 u 6 A. OnpenenuTs pacCTOSIHUE OT
MIPOBOJIHUKA C MEHBIIUM TOKOM JI0 T€OMETPUYECKOIO MECTa TOYEK, B KOTOPOM HampsiKEHHOCTb
MarHuTHOTO 110JI PaBHA HYIIIO.

2.9. JIBa mpoBOJHMKA B BH/IE MOTYKOJIEI] JIEXKAT B OTHOU TUIOCKOCTH U UMEIOT OOIINIA IEHTP.
Panuyc nepsoro nosnykosasna 10 cm u cuna Toka B HeM paBHa | A, paanyc BTOPOro MOIYKOJIbIA
20 cM 1 B HEM TedeT TOK cuitoil 4 A. OrnpenenuTs HapsYKeHHOCTh U MHAYKIIMIO MAarHUTHOTO TOJIS B
LIEHTPE MOJIYKOJIEI] B CIIydasiX, KOrja TOKM TEKYT B OJZHOM M IPOTHUBOIIOJIOKHBIX HAIIPABJICHUSX.
[Tone oT MOABOASIIMX TPOBO/IOB HE YUUTHIBATD.

2.10. Ilo kBanmpatHOil pamke co crtopoHod 0,2 M TeueT Tok cuiod 4 A. Omnpenenutsb
HaANPSYKEHHOCTh U MHAYKIIMIO MAarHUTHOTO T10JISL B IEHTPE PaMKH.

2.11. Tlo AByM mapauieNbHBIM IPOBOJAAM JUTMHOM |=3M KaxIblil TEKYT OJMHAKOBBIC TOKU
I=500 A. Paccrosiuue d mexxay mpoBogamu pasuo 10 cm. Onpenenuts cuiny F B3anmomencTBHsS
IIPOBOJIOB.

2.12. Tlo Tpem mapauleNbHBIM TPSIMBIM TIPOBOJAM, HAXOJSIIIUMCS Ha OJWHAKOBOM
paccrostauu d = 20CM npyr oT npyra, TeKyT oiamHakoBble TOku |=400 A. B nByx mpoBomax
HaIpaBJIEHUS TOKOB COBMAJAlOT. BBIUMCIUTH Uil KaKJOTO W3 IMPOBOJOB OTHOLIEHHE CHUIIbI,
JIEHCTBYIOIIEH HA HEro, K €ro JUINHE.

2.13. KBamgparHasi mMpoBOJIOYHAsI paMKa PAcHoJio’KeHa B OJHOW IJIOCKOCTH C JTHHHBIM
IpsIMBIM IIPOBOJOM Tak, YTO JBE €€ CTOPOHBI MapajienbHbl npoBoay. 1lo pamke m mposogy
TekyT omuHakoBble TOkH |=200 A. Ompenenutb cuny F, HEUCTBYIOIIYyI0 Ha paMKy, €CIIH
OnvpKaiiiias K MpoBOly CTOPOHA paMKH HaXOHUTCS OT HETO Ha PaCCTOSIHUM, PAaBHOM €€ JUIMHE.
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2.14. Kopotkas Karymika IUIONIQJbI0 TOMEepeYHoro ceueHus S=250 CMZ, coziepxanias
N=500 BHTKOB MpOBO/AA, IO KOTOPOMY TedeT TOK |=5A, momenieHa B OJJHOPOJHOE MAarHUTHOE
none HanpsbkeHHOocThio H=1000A/m. Haiitu: 1) MarHuTHBIE MOMEHT p, KaTyIIKH; 2)
Bpalarouui MOMEHT M, NEHCTBYIOLUIMN Ha KAaTyLIKY, €CJIM OChb KAaTYIIKH COCTAaBJISET yroy ¢ =
30° ¢ IMHUAMHU TOJIS.

2.15. Toukuii mpoBox umHOM |1=20 c¢M H30rHYT B BHIE IOJYKOJbIA W IOMEIICH B
marautHoe none (B=10mTn) Tak, 4ro mijowm@aab IOJYKOJIbLA NEPIEHIUKYJIIpHA JIMHUAM
MarHuTHoM wHAyKuu. [lo mpoBomy mnpomyctunum Tok 1=50 A. Onpegenmutrp cuny F,
JeicTByIOIYI0 Ha npoBo. [logBondiiue npoBoja HalpaBiIeHbl BJIOJIb JIMHUNA MarHUTHOW MH-
JYKLUU.

2.16. [lIunel reHepaTopa anuHoOM |1=4M HaxomsaTcs Ha paccTosuuu d=10cMm apyr oT apyra.
HaiiTi cuiny B3aMMHOIO OTTaJIKMBaHUS IIMH MPU KOPOTKOM 3aMbIKaHUHU, €CIIU TOK |, KOPOTKOTO
3aMbIKaHUS paBeH 5 KA.

2.17. KBaapaTHpli KOHTYp cO cTopoHOW a=10cM, mo koTopoMy TedeT TOK I|=50A,
CBOOOJHO YCTaHOBWJICS B OJHOPOAHOM MarHUTHOM mosie (B=10mTm). Onpenenuts u3MeHeHHE
AIl moTeHIMaIbHOW 3HEPruM KOHTYpa IpPHU IMOBOPOTE BOKPYr OCH, JI€XKalled B IUIOCKOCTH
KOHTYpa, Ha yros v = 180°.

2.18. Tonkoe mpoBozsiee Koablo ¢ TOkoM 1=40 A momelieHo B 0JJHOPOJHOE MAarHUTHOE
nose (B = 80mTun). [ImockocTe Koibpla NMEPHEHIUKYISPHA JMHUSAM MAarHUTHOM MHAYKLHU.
Paguyc R xonbia paBen 20 cm. Haiitu cuty F, pacTaruBaroiyro KoJblo.

2.19. KBanmpatnHas pamMka M3 TOHKOTO IIPOBOJa MOXET CBOOOJHO BpamiaThCsi BOKPYT
TOPU30HTAIILHOM OCH, COBIAJAIOLIEH C OJHOM M3 cTOpoH. Macca m pamku paBHa 20 r. Pamky
MOMECTHJIM B ofHOpoaHoe wmarautHoe tonie (B = 0,1 Tin), HanpaBiieHHOE BEPTUKAIBHO
BBepx. Ompenenu yroia o, Ha KOTOPBIM OTKJIOHMJIACh paMKa OT BEPTHKAJIU, KOTAa MO HEH
nponyctuiu Tok =10 A.

2.20. ITo kpyroBomy BUTKY paauycoM R=5 cm teder Tok |=20A. BuTtok pacnonoxen
B O0JHOPOJAHOM MarHuTHoM mnojie (B=40 mTn) Tak, 4To HOpMalb K IJIOCKOCTH KOHTYypa
coctaBisieT yron o=mn/6 c BektopoM B. Omnpenenuts uzmenenue All moTeHHMaTbHOM
OHEPTrUHU KOHTYpa MPHU €TO MOBOPOTE HA YroJl ¢ = 7/2 B HANPABJICHUU YBEIUUCHHS yIIia .

2.21. Tlo npsMONMHEWHBIM JUIMHHBIM TapaJlIebHBIM NPOBOJHHMKAM, HAXOMIAIIMMCS Ha
paccTosiHUU 2 CM, B OJIHOM HaIlpaBJIEHUU TEKYT TOKH cuiod 1 A kaxnasii. Kakyro paboty Ha
€IMHUILY JUTUHBI IPOBOTHUKOB HYKHO COBEPILIUTh, YTOOBI pa3ABUHYTh UX J0 PacCTOSIHUA 4 cM?

2.22. OmHOPOHOE MarHUTHOE TT0JIe HANPsDKEHHOCTRI0 900 A/M JIeHCTBYeT Ha MMOMEIICHHBIN
B HEro NMPOBOJHUK JAnuHON 25 cMm ¢ cunoi 1 MH. Onpenenuts cuily Toka B IPOBOIAHUKE, €CIIN
YroJ MEX]Ty HallpaBJICHUSIMH TOKA U MHIYKIIMU MarHUTHOTO MOJIsI cOCTaBisieT 45°.

2.23. DIeKTpoH, POHIs YCKOPSIOILYIO Pa3HOCTh NOTEHIMAI0B 88 KB, Bieraer B ofHOpo1HOE
MarHUTHOE I0JI€ TEPNEHAMKYISIPHO JIMHUSIM ero uHaykumu. Wuayknus nons pasHa 0,1 Ti.
OnpenenuTs paguyc Tpa€KTOPUU DIIEKTPOHA.

2.24. Tlox neficTBUEM OJJHOPOTHOTO MarHUTHOTO TOJIS IEPIEHANKYIISPHO JIMHUSIM WHIYKITAH
HA4YMHAET MEPEMEINAThC MPSAMOJIMHEWHBIM MPOBOAHMK Maccoil 2 I, MO0 KOTOPOMY TEYET TOK
cuioif 10 A. Kakolf MarHuTHBIN MOTOK MEpPECcEeUYeT 3TOT MPOBOJHUK K MOMEHTY BPEMEHH, KOr/a
€ro CKOpOCTb CTaHeT paBHa 31,6 m/c?

2.25. HezakperureHHbIi IpoBOJHUK Maccoi 0,1 T ¥ JUTMHOM 7,6 CM HaXOJHUTCS B PAaBHOBECHU
B TOPH3OHTAILHOM MAarHUTHOM TOJ€ HampsbkeHHocThio 10 A/M. OmpenenuTs CUly TOKa B
MIPOBOJTHUKE, €CJIM OH MEePIEHIUKYIISIPEH JTUHUAM UHIYKIIUH TTOJIS.

2.26. Ilpoiins ycCKOpSIONIyI0 Ppa3HOCTh MOTEHIMaToB 3,52 kB, 3JeKTpoH BieTaeT B
OJIHOPOJIHOE MArHUTHOE I10JI€ NMEPIEHAUKYISAPHO JIMHUAM uHAyKumu. Manyknusa nons 0,01 To,
panuyc TpaekTopuu 2 cM. OnpenenuTh OTHOLIEHHE 3apsa K Macce 3JIEKTPOHA.

2.27. Butok 2 cM, 1o KOTOpoMy TedeT TOK cwioii 10 A, cBOOOTHO YCTaHOBWIJICS B
OJTHOPOJHOM MAarHuTHOM nosie ¢ uHaykuued 1,5 Tin. JluHuM MHAYKIMM TNEepHeHAUKYIISPHBI
IUIOCKOCTU BUTKa. OnpenenuTh paboTy BHEUIHHUX CHJI MIPU MOBOPOTE BUTKA Ha 90° BOKpyr ocw,
COBHNAJAIOUIEH C €r0 IUAMETPOM.
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2.28. Butok pamuycoM 5 cM ¢ TOKOM |A momerieH B MarHUTHOE MOJI€ HANpPSKEHHOCTHIO
5000 A/m Tak, 4TO HOpMaJlb K BUTKY COCTaBiisieT yroa 60° c HampaBiaeHueM mojs. Kakyro
paboTy coBepLIaeT cuia MoJjs NPy IOBOPOTE BUTKA B YyCTOMUMBOE MOJIOKEHUE?

2.29. KBampatHas pamka co ctopoHoil 4 cm comepxkur 100 BHUTKOB W TIOMEIIEHA B
OJTHOPOZIHOE€ MarHUTHOE MoJjie HamnpspkeHHocThio 100 A/M. Hampanenwe monist cocTaBisieT yrod
30° ¢ Hopmasbio Kk pamke. Kakas pabota coBepiiaercst pu MoBOPOTE paMKH B MOJIOKEHHE, KOT/1a
€€ IJIOCKOCTh COBIAJIAET C HAIPaBIEHUEM JIMHUNA UHAYKIMH, €CIIU 110 Hel TeueT Tok 1 A?

2.30. IpoBomnuk ¢ TokoM 1 A mmmHo# 0,3 M paBHOMEPHO BpaIaeTcsi BOKPYT OCH, POXOIAIICH
4yepe3 €ro KOHEll, B IUIOCKOCTH, NEPHEHAMKYJISPHONM JMHMAM MHAYKUMM MAarHUTHOTO IIOJIS
HaNpsHKEHHOCTBIO 1 KA/M. 3a ofiHYy MUHYTY BpalteHus cosepiaercs padora 0,1 Jlx. Onpenenutsb
YIJIOBYIO CKOPOCTh BPAILEHUS IPOBOIHUKA.

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

2.32. Ha comeHoug ¢ CepIeYHHUKOM, WHIYKTUBHOCTHIO 128 T'H m nuamerpom 4cwm,
MHAYKIMS 110711 B KOTOpoM paBHa 1,7 Tu, HaleTo M30JMPOBAHHOE KOJIBLO TOTO XK€ JUaMeTpa.
Onpenenmuts DJIC unaykuuu B konble u 3/C camonnaykuuu B cosieHouzae, eciu 3a 0,01 ¢ Tok
B €ro oOMoTKe paBHOMepHO cHuxkaercs ¢ 0,1 A 1o Hyns.

2.33. Conenony 6e3 cepaedHuka JUIMHOU 15 cm u quamerpoMm 4 cm umeeT 100 BUTKOB Ha
1 cM UIMHEBI U BKJIFOYEH B I[€Nb HCTOYHUKA TOKA. 3a 1 MC crila TOKa B HeM nm3MeHmIach Ha 10 MA.
Onpenenuts DJIC caMOMHAYKIIUH, CUNTAs], YTO TOK B IIETIH U3MEHSAETCS PAaBHOMEPHO.

2.34. Conenoup ¢ cepaeunukoM (pu= 1000) mmuxoit 15 cm u amamerpom 4 cm umeer 100
BUTKOB Ha | CM JUIMHBI U BKITIOYEH B LIENb ICTOUYHUKA TOKA. 3a 1 MC cuia ToKa B HEM U3MEHWIACh
Ha 10 MA. Onpenenuts I{C caMOMHIYKIIUU, CYUTAsA, YTO TOK B IIEMTU U3MEHSETCS PABHOMEPHO.

2.35. C Kkakod CKOpPOCTBIO TEPIEHIUKYISPHO OAHOPOAHOMY MArHUTHOMY  TOJIO
HanpspkeHHOCThI0 500 A/M IBIKeTCsl MO MPOoBOAHUK JuMHOM 30 cM u conportuBienuem 0,1
Om? I1pu 3aMbIKaHUU TIPOBOJIHKKA 110 HEMY motieln 06l Tok cuitoit 0,01 A.

2.36. B conenonne cuia Toka paBHOMEpPHO Bo3pacTaeT oT HyJs 10 10 A B Teduenue 2¢ u npu
stom unaynupyerca JDJIC, paBHas 1 B. Kakyio sHepruro HakomuT mojie COJICHOMIA B KOHIIE
BO3pacTaHus CUJIbl TOKa?

2.37. KBagpaTtHas pamka roiomaasio 20 CMZ, cocrosimmas u3 1000 BUTKOB, pacnojiokeHa B
OJTHOPOJJTHOM MarHWTHOM I10JI€ IEPIEHUKYIISIPHO MO0 ¢ MHayKuuei 1 - 10 3 Tin. B Teuenue 0,02
¢ paMKy yaanuiu 3a npenensl noina. Kakas 9/C naBoaurcs B pamke?

2.38. Karymka u3 100 BUTKOB IIIOMIA6I0 15 oM Bparaercs ¢ yactotou 5 ['11 B oqHOpOIHOM
MarHuTHOM noJie ¢ uaaykuuen 0,2 Tn. Ock BpamieHus nepneHAnKyIsspHa OCH KaTYIIKU U JIMHUSAM
UHAYKIUH 1oJist. Onpenenuts MakcuMainbHyto DJ1C MHIYKIIMU B KaTyIIIKe.

2.39. IleprneHAMKYISIpHO JMHUSM OJHOPOAHOTO MarHUTHOro mojs ¢ uHaykiuer 0,3 Tn
JIBUKETCSI TIPOBOJHUK JUTMHON 15 cM co ckopocthio 10 m/c, meprneHAuKyIIpHON TPOBOJHHKY.
Onpenemuts 3/1C, HHAYLHPYEMYIO B IPOBOJHUKE.

2.40. Cwia Toka B COJICHOH]IC PaBHOMEPHO Bo3pacraer oT Hyns g0 10 A 3a 1 mun. [Ipn
TOM DSHEpPrusi MArHUTHOTO Mojis cojieHouaa aocturaer 3HadeHus 20 JIx. Kakxas 3J1C
UHAYLHPYETCs B CoJIeHOue?

2.41. OpHocnolHBIN coneHoup 6e3 cepaeunuka anuHou 20 cM U quameTpom 4 cM uMeeT
IUDIOTHYIO ~ HaMOTKy  npoBogoM  jaumametpom 0,1 MM. 3a. 0,1 c cuia
TOKa B HEM paBHOMEPHO yObIBaeT oT 5 A 10 Hyns. Onpenenuts 3/IC caMOMHIYKIIMHU B COJICHOHIE.

2.42. AMiumaTyna CKOPOCTH MaTepUalbHOW TOYKH, COBEPIIAIONICH TapMOHHYECKOE
konebanue, paBHa 3,6 cM/c, a aMIIUTyAa ycKopeHus 5,4 cm/c?. Haittu aMIUIMTYy CMEIIEHUs U
MUKJIMYECKYIO YacTOTy KoJieOaHH.

2.43. Tlox neiictBueMm rpy3a maccoi 100 r mpyxkuHa pactsaruBaerca Ha 4,9cMm. ['py3y
COOOIIMIM KMHETHYECKYIO dHepruto 25 M, U OH cTai coBeplliaTh TapMOHUYECKOE KojeOaHHe.
OnpenenuTts 4acTOTy U aMIUTUTYTy KOJeOaHuH.

2.44. B xabune mudTa moaBenicH MaTeMaTHIeCKUH MasTHUK, JUTHHA KOTOPOTO paBHa 48
cMm. KakoB Oynmer mepuojn konebaHuil MasTHUKA, €clu JUMT MOJAHUMAETCS C yCKOpeHuem 2,2
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M/c??

2.45. Ou3nyecKnii MasATHUK TPEICTABISIET COOOW TOHKWU CTEp)KeHb, IMOJBEIICHHBIN 3a
OJIMH U3 ero KOHIOB. [Ipu xakol JuMHE CTEp)KHS MepHoj KojeOaHUM 3TOro MasTHHUKa Oyner
paBeH 1 ¢?

2.46. 3a Bpems, B TEYCHHUE KOTOPOTO ocInISITOp coBepiiaer 100 xonebanuii, ammmryaa
yMeHbIaercss B 2 pasa. Yemy paBHbI JlorapudMHUECKUN JAEKPEMEHT 3aTyXaHus U JOOPOTHOCTD

ocrmsiTopa’?
2.47. MarepuanpHas Touka mMaccod 7,1 T coBepliaeT rapMOHHYECKOE KojeOaHHUE ¢
aMILIUTYI0HN 2 cM U 4acTOTOHU 5 I'o. Uemy paBHaA

MaKcHMMallbHasi BO3Bpallarouas Cuila U MojHas dHeprus KojaedaHun?

2.48. AMninTyna CKOpOCTH MaTepUajbHON TOUYKH, COBEPIIAIOIIEH TapMOHHYECKOE
KoJsiebanue, paBHa 8 cMm/c, a aMILIUTY/a YCKOpPEHUS
16 cm/c®. Haiitu aMIUIUTYly CMELICHHS U IUKINYECKYIO YaCTOTY KOJIeOaHMA.

2.49. Tlon neiictBueM rpy3a maccoi 200 r mpyxuHa pacTiaruBaercs Ha 6,2 cMm. ['py3y
cooOmmmm KuHetnueckyrw sHepruto 0,02 JIx W OH cTal CcoOBepIIaTh TapMOHHYECKOE
kosiebanue. OnpenenuTh 4acTOTy U aMIUTUTYy KOJIeOaHUM.

2.50. Ilepuon xonebanuii MmaTeMarndeckoro mastHuka 10 c. Jimaa 3TOrO0 MasTHUKA
paBHa CyMMe [UIMH JIBYX JAPYTHMX MaTeMaTHUYeCKUX MAasTHHUKOB, OJUH M3 KOTOPBIX HMEET
yactoTy kosiebanuii 1/6 I'n. Uemy paBeH nepuoa KojieOaHuii BTOPOTO U3 ITUX MASITHUKOB?

2.51. ®usnveckuil MasTHUK MpEACTaBIseT cO00i TOHKUM CTEPKEeHb MOJABEUICHHBIN 32
OJIMH U3 €ro KOHIOB. [Ipu Kako# IiauHe CTep KHS MEepHo] KOJeOaHUi ITOr0 MasiTHUKA OyIeT
paBeH 1 c?

2.52. Cnia Toka B KOIeGaTeIbHOM KOHTYpe M3MeHsercst mo 3akony 1=0,Isin10%, re
MHOKUTENb NIPU CUHYCE BbIpaXkeH B [A], npu t-B [c‘l). HNupyktuBHOCTh KOHTYpa 100 MI'H. Haiitn
3aKOH W3MEHEHUs HANPsHKEHHSI Ha KOHACHCATOPE U €r0 EMKOCTb.

2.53. HanpsokeHue Ha 0OKIIaJkax KOHZIEHcATopa B Kojie0aTeIbHOM KOHTYpE M3MEHSIETCS
1o 3akony V= 10 cos 10* t, rjie MHOXHTENb TIPH KOCHHYCE BEIpakeH B [B], a MHOKHTEND mpH t-[¢
Y. Emxocts xonmencaropa 10 Mx®. HaiiTi HHAYKTHBHOCTb KOHTYPA H 3aKOH M3MEHCHHS CHIIBI
TOKa B HEM.

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

2.55. B konebaTembHOM KOHTYpe MakcHMaybHas cwia Toka 100 MA, a MakcuMalibHOE
HalpsbkeHHe Ha oOKJaakax KoHjeHcaropa 50 B. Haiitu sHepruto xonebaTenbHOT0 KOHTYpa, €cliu
nepuo kouedaHuii 25 Mxc.

2.56. KonebarenbHbIi KOHTYp paaHONIpUEeMHUKA COCTOUT U3 KAaTYIIKU ¢ MHAYKTUBHOCTBIO |
MI'H ¥ KOHJEHCAaTOpa, EeMKOCTh KOTOPOrO MOXET M3MEHATbcs B mpenenax ot 8,1 mo 90 nd. B
KaKOM /IMara3oHe JUIMH BOJIH MOKET MPUHUMATh PaliOCTAaHIIMU ATOT IPUEMHUK?

2.57. B Bakyyme pacmpoCTpaHseTcs IUIOCKas SJIEKTPOMAarHUTHas BOJHA. AMIUIATY/AA
HAMpPsDKEHHOCTH AJIEKTPUUYECKOTo 1ojist BosHbl 60 B/M. Onpenenuts aMImIUTyy HanpsKeHHOCTH
MarHUTHOTO TOJIsl BOJIHEI M CPEJIHEE 32 TIEPHO]T KoJieOaH!ii 3HaYeHHE TUIOTHOCTH TOTOKA DHEPTUH.

2.58. B omgHOpOmHO# M30TpOmHOM cpeae ¢ € = 1,5 m u =1 pacnpocTpaHseTcsl TUIOCKas

AIIEKTPOMArHuTHasE BOJHA. AMIUIMTY/AA HAIMpPSLDKEHHOCTH MarHuTHoro mosisg BoiHbel 0,15 A/m.
Haiftu amMmmnutyy HanpsbkKeHHOCTH 3JIEKTPUYECKOTo MoJist M pa30BYyI0 CKOPOCThH BOJIHBI.

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

2.60. Cuna Toka B KojebaTeIbHOM KOHTYpe H3MeHseTcs no 3akony 1=0,1 sin 10%
A. WupyktuBHoCcTh KoHTypa 0,1 I'H. HaliTu 3akoH U3MEHEHUS HaNpsIKEHUs Ha
KOHJICHCATOPE U €r0 EMKOCTb.

2.61. B xonebaTenbHOW KOHType MakcuMmalbHas cuina Toka 0,2 A, a
MaKCUMallbHOE HampsDKeHHe Ha oOkmankax koHaeHcatopa 40B. Haiitu sHepruto
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K0J1e0aTenbHOTO KOHTYpa, €CIH Nepruoj konebanuii 15,7 Mxc.

2.62. Konnencaropy emkocthio 0,4 Mx® coobmaercs 3apsa 10mxKn, mocne
Yero OH 3aMbIKAETCS Ha KaTyImKy C MHAYKTUBHOCTbIO | MI'H. Uemy paBHa MakcuMasbHas
cujia TOKa B KaTyIike?

2.63. B Bakyyme pacnpocTpaHseTcs IUIOCKas SJIEKTPOMAarHUTHas BOJIHA, JUISI KOTOPOM
cpemHee 3a mepuojl KojeOaHWH 3HaueHHE IUIOTHOCTH IMOTOKAa SHEPruu paBHO 3,3 Br/v. Yemy
PaBHBI AMIUTUTY/HbIEC 3HAYCHHS HAPSHKEHHOCTH 3JICKTPUUYECKOTO U MAarHUTHOTO TIOJIEH BOJHBI?

2.64. B ogHOpOIHOM M30TPOIMHON cpene ¢ &€ = 2,2 u =1 pacnpocTpaHsieTcs TIOCKas

AIIEKTPOMArHUTHAST BOJIHA. AMIUIMTY/IAa HANPsDKEHHOCTH 3JIEKTPHUYECKOTO moist BOHBI 50 B/m.
Kakyto »sHepruro mnepeHocUT dTa BoOjJHa depe3 Iwiomaaky 100 oM, PacnoIOKEHHYIO
NEPIEHUKYISIPHO HAIIPaBJIEHUIO paclpoCTpaHEHMsl BOJIHBI, 3a Bpemsa t = 30 c? Ilepuon
KoJjebanuit 7<< t.

2.65. B Bakyyme pacrpocTpaHseTcs IUIOCKas 3JIEKTPOMAarHUTHash BOJHA. AMIUTUTYJa
HaNpsHKEHHOCTH MarHUTHOTO 1ot BosHbL 0,25 A/M. Ha ee myTH neprieHIuKyIsipHO HAIpaBiICHUIO
PacIpOCTpaHEHHUs PacoIOKeHa MOIJIOMIAIONIAs MOBEPXHOCTh, UMEIoIas GpopMy Kpyra paaiycom
10 cm. YUemy paBHa sHeprusi, MOIJIOIIEHHAs STON MOBEpPXHOCTHhIO 3a Bpems =1 mun? Ilepuon
koneOannii T «t.

2.66. YpaBHeHHe TUIOCKON ympyroi BosHbl $=60c0S(6280t-18,5X), riae MHOKHUTENb TPH
KOCHHYCE BbIpaXX€H B [MKM], mpu t-B [, Ipu X -[M'l]. OnpenenuTh OTHOIIEHUE AMIUIUTY]IbI
CMEILIEHHs] YaCTHI] CPebl K JUTMHE BOJHBI U OTHOIIEHUE aMIUIUTYbI CKOPOCTH YaCTUI[ K CKOPOCTH
pacipocTpaHEeHus BOJHBI.

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

2.68. Uemy paBHa pasHOCTh (a3 KoimebaHWN B TOUKaxX, JISKANIMX HA MPSIMOM,
NEPIEHINKYIIAPHON BOJHOBBIM MOBEPXHOCTSIM, €CIHM paccTosHUEe MeKAy HUMU 1,5M? CKOpOCTb
pacnpoctpanenus BoaHbl 300 M/c, a mepuoa kosrebanuit 20 mc.

2.69. Onpenenuth JUIMHY 3BYKOBOM BOJIHBI, B Bo3ayxe npu Temneparype 20 °C, ecnu
yacToTa Kosiebanuii pagua 700 ['m.

2.70. HaiiTn 4mMciao BO3MOXHBIX COOCTBEHHBIX KoONeOaHWH cTomba Bo3ayxa B Tpyde
IauHOM 85 cM, yactoTa KoTopbix MeHbie 1 kl'm, ecinm TpyOa 3akpbeiTa C OJHOTO KOHIIA.
Ckopoctb 3ByKa paBHa 340 m/c.

2.71. OnpenenuTs JUIMHY 3BYKOBOW BOJIHBI B BO3JyXe IPH TEMIIEpaType 20°C, eciu
gactoTa konebanuii 7001 1.

2.72. PaccrosiHMe MEXay AByMs mmensMu B onbite FOHTa 0,5 MM, a paccTosiHUE OT miesnei
7o skpaHa 1,6 M. Onpenenuts 4uciaO HMHTEP(EPEHLMOHHBIX MOJOC, MPUXOAAmMXCci Ha 1 cM
9KpaHa, €CJIU JJIMHA BOJIHBI cBeTa paBHa (0,62 MKM.

2.73. B onbite lOHra ogna u3 1meneid mNepekphIBajach IMPO3PAavyHOIl IMIACTUHKOM
TomuuHON 10 MKM, BCIIEACTBHE 4YEro LEHTpajJbHas CBETJasl IOJI0ca CMeEIlajach B IOJIOKEHUE,
NepBOHAYAIILHO 3aHATOE JIEBATOM cBeTNION mojocoil. HaliTu nmokasatenb npeaomiIeHus! IIacTHHKY,
€CJIM JIJTMHA BOJIHBI cBeTa paBHA (,56MKM.

2.74. Ha MpIIbHYIO TUIEHKY IasaeT Oenblil cBet nmoa yriaoM 60°. Ilpu kakoil HauMeHblIeit
TOJIILIMHE TUIEHKH OTpaXKeHHBIE JIyul OyAyT OKparieHsl B 3eneHblil et (A =0,53mkm)? [Tokazarensb
MPEIOMIIEHUS MBUTBHOM BOJIBI 1,33.

2.75. JIns ycTpaHeHHs OTPaKEHUsI CBETa HA MOBEPXHOCTh CTEKJISIHHOW JIMH3bI HAHOCUTCS
IUIEHKa BEIleCTBa ¢ IMokasareneM npenomieHus (N=1,3) menpmmM, yeM y crekna. [Ipu xakoit
HauMEHbILEH TOJIIIMHE ATON IJIEHKU OTpa)KeHHe cBeTa ¢ JuIMHOW BoiHbI 0,48 MKM He Oyaer
HaOJI0/IaTHCS TP HOPMAIBHOM NaJIEHUH JTydeit?

2.76. Ha nnenky u3 raunepuHa tommuHon 0,25 MM nagaer Oenblii cBer. Kakum Oyner
Ka3aThCs 1[BET IUICHKU B OTPAYKEHHOM CBETE, €CJIM Yol MaieH s JTydei paBeH 30°?7

2.77. Ha TOHKHMIi CTEKJISHHBIN KIIMH MaJaeT HOPMAJIBHO CBET C JUIMHOUM BONHBI 0,54 MKM.
PaccrosiHue Mexay coceTHUMHU UHTEP(EPEHIIMOHHBIMU T0JI0CAaMU B OTPakKeHHOM cBeTe paBHO 0,6

46



MmM. [lokazartens npenomiienus crekna 1,5. Onpenenurs yroia MeXIy HOBEPXHOCTIMU KIIMHA.

2.78. Ha TOHKMI CTEKJISIHHBIM KJIWH TaJaeT HOPMAJILHO MOHOXPOMATHYECKHH CBET.
HanmMenpmast TonmumHa KJIMHA, ¢ KOTOPOH BUJIHBI UHTEP(EPEHIIMOHHBIE MOJIOCHI B OTPaKEHHOM
cBere, paBHa 0,12 mxM. Paccrosaue mexay nojocamu 0,8 MM. HaiiTu 1yiiHy BOJTHBI CBETa M yroj
MEXKy [TOBEPXHOCTSMH KJIMHA, €CIIM MI0Ka3aTelb IpeIoMiIeHus cTekia 1,5.

2.79. YcraHoBka Juis HaOmroneHus kosiel] HproToHa ocBellaercss HOpMalbHO MaJarolM
CBETOM, JUIMHA BOJHBI KoToporo 0,62 MkMm. Hailtu paguyc KpUBM3HBI JIMH3BI, €CIIM JUAMETP
TPETHEro CBETJIOr0 KOJIbIIA B OTPAXKEHHOM CBETE PaBeH 7,8 MM.

2.80. Kombia HetoToHa 00pa3yroTcsi MEXKIy TUIOCKUM CTEKJIOM W JIMH30H C PaiilycoM
kpuBU3Hbl 10 M. MoHOXpoMaTHUecKuid CBET MafacT HOPMaJIbHO. lnaMeTp TpeThbero TEMHOIrO
KOJIblla B OTPa’KEHHOM CBeTE paBeH 8,2 MM. HaliTu /UIMHY BOJIHBI 1a/1al0ILETO CBETA.

2.81. B ycranoBke [uid HaOmroneHus kosiell Hpl0TOHa MpOCTpaHCTBO MEXAY JIMH30M U
CTEKJISIHHOW TIIJJACTUHKOW 3allOJHEHO JKUAKOCThbIO. OnpenenuTth I0Ka3aTeab IPeToOMIICHUsS
AKHUJIKOCTH, €CJIM JUAMETP BTOPOr0 CBETJIOrO KOJIblla B OTPaXXKEHHOM cBeTe paBeH 4,8 mm. CBer ¢
JUMHOM BoJiHbl 0,51 MM majgaeT HopMmaibHO. Paguyc kpuBu3HbI 1MH3BL 10 M.

2.82. Ha Hempo3pauHyro Iperpagy ¢ OTBepcTHEM paauyca 1,2 MM Haxaer IuIocKas
MOHOXpOMaTH4eCKasi CBeToBas BojHa. Korja paccrosHue oT mperpaasl A0 3kpaHa paBHo 0,525
M, B LEHTpe IU(PaKIMOHHON KapTHHBI HAOMIONAeTcs MAaKCUMyM HWHTeHCUBHOCTH. Ilpum
yBenuueHuu pacctosHus 10 0,650 M MakcUMyM HHTEHCHUBHOCTU CMEHSETCSI MHUHHMYMOM.
OnpenenuTs JUIMHY BOJHBI CBETA.

2.83. udpakumonHas kapTuHa HaOmomaercs Ha paccTosHud 80 CM OT TOYEHHOTO
UCTOYHHKAa MOHOXpoMaTuueckoro csera (A=0,62 Mmkm). IlocepeanHe Mex1y S5KpaHOM U
HCTOYHHKOM CBETa IMOMENIeHa auadparMa ¢ KpyribsiM oTBepctueM. [Ipu kakoM HauMeHbIIeM
JaMeTpe OTBEPCTUS LEHTP TU(PPAKLIUOHHON KapTUHBI OyJeT TEeMHbIM?

2.84. Ha mens mupunoit 0,25 MM mnamaer HOPMAIbHO TNapaUICTbHBIA ITy4OK
MOHOXPOMAaTHYECKOro cBeTa ¢ JUIMHOW BoiHbl 0,58-mxM. Haiftu mumpuHy UeHTpalbHOrO
TU(PPaKIMOHHOTO MAaKCUMyMa Ha dKpaHe, YAaJICHHOM OT mienu Ha 1,5 M.

2.85. Ha y3Kkyro 1mienb HOpMaJIbHO MaJaeT IJIOCKas MOHOXpOMaTHyecKas CBETOBas BOJHA
(A=0,66 mxm). Uemy paBHa IHpHUHA IWIEJIHU, €CIA TEPBBIM TUPPAKIHOHHBIA MaKCUMyM
Habmo1aeTcs mof yriaom 1°7

2.86. Ilepuon mudpakunoHHON pemeTkn paBeH 6 MKM. OmpenenuTs HanOOIBIIHA TTOPSIIOK
CIEKTpa, 00Illee YHUCIIO TJIABHBIX MAKCUMYMOB B AU(PPaKIMOHHON KapTHHE U yroi AU(pakiuy B
CIEKTPE YETBEPTOro MOPsAJIKA IPU HOPMAIBHOM NaJICHUH MOHOXPOMAaTHYECKOIO CBETA C UIMHOMN
BOJIHBI 0,55 MKM.

2.87. Ha mudpaknuoHHYIO pemeTKy ¢ MeprHoJoM 5 MKM IaJaeT HOPMaIbHO OENbIi CBeT.
Kakue cniekrpasibHble TMHUYU OyyT COBIAAAThH B HarpaBieHUH (p=30°?

2.88. Kakywo pa3HOCTh JUIMH BOJH 3eNeHbIX Jyded (A=0,53 MKM) MOXET pa3peuuTb
TU(pakMOHHAs pelieTka mupuHoi 20 MM 1 nepuooM 10 MKM B CIIEKTpE TPETHETo MopsiaKa?

2.89. Yemy nmomxHa OBITh paBHA IIUPUHA TUPPAKIMOHHOW PEUIETKH C MEPUOJIOM 9 MKM,
4TOOBI B CEKTPE BTOPOro Mopsijika ObuT paszperteH 1yoner A =486,0 HM u A = 486,1 HM?

2.90. PaccrossHuMe MeXIy aTOMHBIMHM IUIOCKOCTSMHU KpHCTaia KaiubiuTa paBHO 0,3 HM.
Onpenenutb, NpU KaKOH JJIMHE BOJIHBI PEHTICHOBCKUX Jydel BTOpOH AM(PpPaKIMOHHBIN
MakCUMyM OyneT HaOmioAaTbcs NpU OTPaKEHUU Jiyuyed moj yriaoM 60° K THOBEpXHOCTH
KpHUCTaJIa.

2.91. Ha rpaHp kpHcTauia KAMCHHOH COJIM TMajaeT Y3KWH IMydOK PEHTTEHOBCKHUX JIydeH ¢
muHo BoiHBI 0,095 HM. Yemy AomkeH OBITH PaBeH Yrojl CKOJBKEHHs JIydei, 4ToOBI
HabOmoancs nudpakiMOHHBIA MaKCHUMyM TpeThero nopsiaka? PaccTosHue Mexay aTOMHBIMHU
IUIOCKOCTSAMU KpHcTasuia paBHo 0,285 HMm.

2.92. Yemy paBHa CTeleHb NOJSPU3AIMN CBETa, MPEICTABISIONIET0 c000i cMmech
€CTECTBEHHOI'O CBETa C JIMHEHHO NOJISIPU30BAaHHBIM, €CJIM MHTEHCHBHOCTbH MOJSPHU30BAHHOIO
CBETa paBHAa HUHTEHCHUBHOCTHU €CTECTBEHHOTO.

2.93. CreneHp MoJspU3aLMU YaCTUYHO TMOJSIPU30BaHHOrO cBera paBHa 0,5. Ompenenutsb
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OTHOILICHHE MAaKCUMaJIbHOW WHTEHCUBHOCTH CBETa, NPOIYCKAeMON aHaIu3aToOpoM, K
MUHHUMAJIBHOM.

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

2.95. Uemy paBeH yrojl MeXHIy IUIOCKOCTSMH IPOIYCKaHUS ABYX TMOJSPHU3ATOPOB, €CIH
MHTEHCUBHOCTh E€CTECTBEHHOI'O CBETa, MPOIIEAIIETO uYepe3 HMUX, yMeHblmnach B 3,3 paza?
CuutaTh, YTO KaXKIBIN NOJISIPU3ATOP OTpaykaeT u noraomaer 10% manaroiero Ha Hero CBeTa.

2.96. EcTecTBEeHHBIN CBET MajacT Ha KPUCTAIUT aiMasa 1o yriom bproctepa. Halitu yron
IPEJIOMIICHUS CBETA.

2.97. Ilog xakuM yriioM K TOPU30HTY JOJDKHO HaxoauThesi CoisiHIE, YyTOOBI €ro JIy4dH,
OTpa)KEHHBIE OT MOBEPXHOCTH BOJIbI, OBUIM MaKCUMAJILHO MOJSPU30BAHbI?

2.98. Ha moBepxHOCTh IIPO3payHOro BELIECTBA aJaeT €CTECTBEHHBIH CBET IOJ YIJIOM
Bprocrepa. Koaddumnment orpaxkenuss cBera pasern 0,1. Haiftm cremeHs monspusanuu
IPEIOMIIEHHOTO JIy4a.

2.99. Jlns HEKOTOpOro TMPO3pAavyHOro BemlecTBa Yron bprocrepa oxazancs paBHBIM
IpEeJeNbHOMY YIJy IOJIHOTO BHYTPEHHEro oTpaxkeHusa. OnpenenuTs MMoKa3zaTellb MpeJoMIIeHUs
BEIIIECTBA.

2.100. KgapueByro IJIaCTUHKY TOJIIMHOW 3MM, BBIPE3aHHYIO HEPIEHAUKYISIPHO
ONTUYECKOH OCH, MOMECTHJIM MEXAy IByMs moisipu3aropamMu. ONpenenuTh IMOCTOSHHYIO
BpallleHUs KBapla JJs KpacHOro CBETa, €CIM €ro MHTEHCHUBHOCTh IOCJE MPOXO0XKJIEHHUS 3TOH
CHCTEMBI MaKCUMallbHa, KOT/Ia YTOJ MEXIY IUIOCKOCTSMH MPOITYCKaHHS IMOJIIPH3aTOPOB PaBeH
45°.

2.101. PactBop caxapa ¢ KoHieHTpammeii 0,25 r/cM® TommmHON 18 cM TOBOpaumMBaeT
IUIOCKOCTh IMOJISIPU3ALIUd MOHOXPOMAaTHUECKOro cBera Ha yroi 30°. JIpyroi pactBop TOJIIMHOM
16 cM moBopauyMBaeT IJIOCKOCTH MOJSPU3ALMM 3TOTO XK€ cBeTa Ha yroa 24°. OnpenenuTh
KOHIIGHTPALMIO caxapa BO BTOPOM PacTBOPE.

2.102. Yepuoe teno mmeer temmeparypy 7:=500K. KakoBa Oyner temmnepatypa T, Tena,
€CIIU B pe3yJibTaTe HarpeBaHus MOTOK U3Iy4eHUs YBEITMUUTCS B 1 = 5 pa3?

2.103. Temmeparypa abcomotHo yepHoro Tena T=2 kK. OnpeaenuTs [UIMHY BOJHHI A, Ha
KOTOPYI0 HPUXOAMTCS MAKCUMYM OJHEPIUM W3IY4YEHUS, U CIHEKTPAIbHYIO IUIOTHOCTh
IHEPreTUYECKON CBETUMOCTH (M3IyqaTeIbHOCTH) (AT)max JUTS ATOM JUTUHBI BOJTHBI.

2.104. Omnpenenuth Temrneparypy 7 UM SHEPreTHYECKyr CBETUMOCTb (M3J1y4aTelabHOCTh) Re
a0COJIIOTHO YEPHOTO TeNa, €CIIM MaKCHMYM JHEPTUU U3IYYEHUS NPUXOIMUTCS Ha JJIMHY BOJHBI
Am = 600 M.

2.105. 13 cMOTpOBOTO OKOIIEYKa MEeYH H3ITydaeTcst HOTOK ¢, = 4 k[ x/mMuH. OnpenenuTsb
Temrepatypy 7 [eUH, eCI IUIOMIAIh OKOIIeUKa S = 8 cm’,

2.106. Iorok m3mydeHus abcomoTHo depHoro Tena @, = 10 kBr. MakcumyMm sHeprun
U3IY4YEHUs IPUXOAUTCS Ha JUIMHY BOJHBI Am = 0,8 MKM. OnpenenuTs iomaib S u3Iydaronien
MIOBEPXHOCTH.

2.107. Kak u BO CKOJIBKO Pa3 U3MEHMTCS MOTOK M3IydeHHs aOCOIIOTHO YEpPHOIo Telna,
€CITM MaKCHMYM SHEPTHH H3ITy4eHUS TIEPEMECTUTCS ¢ KPACHOM IPaHUIIBl BUAUMOTO CIIEKTPa (Am1
=780 um) Ha GuoNETOBYIO (Amz= 390 HM)?

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

2.109. Mydenpnas mneub, norpebisromas MomHocTs P=1 kBT, mmeer otBepctue
momanso S=100 cv’ Onpenenuts JOJIO 1| MOIIHOCTH, PACCEMBAEMON CTEHKAMH I€YH, €CIIU
TeMIeparypa ee BHyTpeHHel noBepxHoctu paBHa 1 kK.

2.110. Cpenusis sHEpreTUIecKasi CBeTUMOCTh R moBepxHocTy 3emitn paBHa 0,54 )1}1(/(CM2
muH). KakoBa nomkHa ObITh TeMiiepatrypa 7 MOBEPXHOCTH 3€MJIM, €CIIU YCIOBHO CUMTATh, YTO
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OHa U3JTy4aeT KaK cepoe TeJo ¢ Kod(h(HUIMeHToM 4epHOTHI a,= 0,257

2.111. HaiiTu OTHOIIICHHE TPYIIIOBON CKOPOCTH K (ha30BOM ISl CBETa C JJIMHOW BOJIHBI
0,66 MxM B cpefie ¢ mokasareneM npesomieHus 1,5 u gucnepceueit -4,5¢10"m™.

2.112. Karon BakyymMHOTO (POTORIEMEHTa OCBEIIACTCS CBETOM C JIMHOW BOiHBI 0,38
MKM. DoTOTOK mpekpaiiaercss Mpu 3aJep’KUBAIOIIEH pa3HOCTH NOTEHLUaNoB, paBHOW 1,4 B.
HaiiTi paboTy BbIX0O/1a 3JIEKTPOHOB U3 KaTo/1a.

2.113. HaiiTi BenMYMHY 33JepXKUBAIONICH PA3HOCTH MOTEHLUHUANOB Ui (POTOIIEKTPOHOB,
HCIIyCKaeMbIX MPHU OCBEILEHUU 1I€3UEBOT0 AJIEKTPOAa yIbTPa(HOIETOBBIMU JIy4aMH C JTMHON
BOJIHBI 0,30 MKM.

2.114. KpacHoii rpanuie ¢potodddekra coorBercTByeT anuHa BosHbI 0,332 Mxm. Haiitn
JUIMHY CBETOBOM BOJIHBI, MAJAIOLIE Ha DSJIEKTPOA, eciu (OTOTOK NpeKpamaercs mpu
3a/Iep’KUBAIOINICH Pa3HOCTH NOTEHIMAI0B, paBHou 0,4 B.

2.115. [IuHKOBBIA OHIIEKTPOJA OCBEIIACTCSI MOHOXPOMATHYECKUM CBeTOM. DoTOTOK
MpeKpalaeTcs Mpy 3aJep>KUBaAIOIIC pa3HocTH noteHuanom 0,6 B. BeryuciauTe 1uHy BOJIHBI
CBETa, MPUMEHSIBILIETOCS IIPH OCBEILIEHUH JIEKTPOA.

2.116. OmnpenennuTh MaKCUMaJIbHYI) CKOPOCTh (DOTODJIGKTPOHOB, BBUICTAIONIUNA W3
BOJIB()PAMOBOTO JIEKTPOJIa, OCBEUIIAEMOTr0 YIbTPA(PHUOICTOBEIM CBETOM ¢ JIMHON BoiHBI 0,20
MKM.

2.117. I'amma-oton ¢ sueprueii 1,02 MaB B pe3ynbpraTe KOMOTOHOBCKOTO PacCEestHUs Ha
CBOOOZHOM DJIJIEKTPOHE OTKJIOHWJICS OT T[EepBOHAYaIbHOIO HampaBieHus Ha yroia 90°.
OnpenenuTh KUHETHYECKYIO JHEPTUI0 M HMITYJIbC JJIEKTPOHA OTAa4YHd. /0 CTOJIKHOBEHHS
AIEKTPOH MOKOMUIICS.

2.118. 'amma-(oTOH ¢ IIMHOM BOJHBI 2,43 MM HCIBITAT KOMIITOHOBCKOE PacCesiHHE Ha
CBOOOAHOM 3JIEKTpOHE cTporo Haszan. OmnpenenuTs KHUHETUYECKYIO) JHEPrHI0 U HUMITYJIbC
AJIEKTPOHA 0TAa4U. [0 CTOJIKHOBEHUS JIEKTPOH MOKOMIICS.

2.119. B pe3ynbpTaTe KOMOTOHOBCKOTO PacCesiHHsI Ha CBOOOTHOM AJIEKTPOHE JJIMHA BOJHBI
raMMa-(poTOHa YBEJIWYHIACh B JiBa pa3a. HallT KWHETUYECKYIO SHEPTHIO U UMITYJIBC JIEKTPOHA
OTJIa4H, ecJIu yroJ paccesuus porona paseH 60°. Jlo CTONKHOBEHHSI SJIEKTPOH MOKOUIICS.

2.120. B pe3ynpraTe KOMITOHOBCKOTO paccesHHs Ha CBOOOJHOM D3JEKTPOHE SHEPTHS
raMMa-(pOoTOHa yMEHBbIIMJIAch B TpHU pas3a. Yron paccesHus ¢(ortona pasen 60°. Haiitu
KHHETHYECKYIO YHEPTHIO U UMITYJIBC SJIEKTPOHA OTaauH. [0 CTOIKHOBEHUS SJIEKTPOH ITOKOMIICS.

2.121. Kpacnas rpanuna Qotordpdexra ans umHKa Ap=310 HM. Omnpenenutsb
MaKCHUMAaJIbHYI0 KHHETHYECKYIO, SHEPTHIO T, (POTODIEKTPOHOB B AJIEKTPOH-BOJBTAX, €CIH HA
[IUHK MaJaeT CBET C MINHOM BOIHEI A=200 HM.

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

2.123. Omnpenenuthb KOB(E)(I)I/ILII/IGHT OTpaXEHHsI P MOBEPXHOCTHU, €CIM NPH SHEPreTHUYECKON
ocsenieHHocTH £,~=120 B1/M” naBnenue p cBera Ha Hee oka3anoch paBHbIM 0,5 MkI]a.

2.124. JlaBneHue cBeTa, MPOM3BOAMMOE Ha 3EPKAIbHYIO TOBEPXHOCTh, p=5Swmlla.
OnpenenuTh KOHIEHTPAIHMIO 7, (OTOHOB BOJM3HM TOBEPXHOCTH, €CIIM JJIMHA BOJHBI CBETA,
[a/IaloUIero Ha MOBEPXHOCTh, A = 0,5 MKM.

2.125. Ha paccrosHuU [=5M OT TOYEYHOTO0 MOHOXPOMAaTH4eCKOro (A=0,5MKM) H30TPOITHOTO
UCTOYHMKA pAacIOIoKeHa IJIOIaKa (S=8mm?) NEPIEHIUKYIIAPHO TAJAoNIMM  ITyYKaM.
Omnpenenuts unciao N GOTOHOB, €KeCeKyH/IHO MaJaloIIUX Ha IUIOMAAKy. MOLITHOCTh U3ITyuyeHus
P =100 Br.

2.126. Ha 3epkanpHYI0 MOBEPXHOCTh MOJ yriioM o =60° K HOpMaM TagaeT Iy4oK
MOHOXPOMATHHECKOTO CBETa (A=590 um). II1OTHOCTH NMOTOKA PHEPTUU CBETOBOrO Iy4ka (=1
kB1/M°. OrnipenienuTs 1aBieHue p, MPOU3BOJMMOE CBETOM Ha 3epKaJIbHYIO TTIOBEPXHOCTb.

2.127. Cper majgaeT HOPMaJIbHO Ha 3EPKAIBHYIO IOBEPXHOCTh, HAXOJIIYIOCS Ha
paccTtostHuM =10cM OT TOYEYHOro H30TponHOro wusnydarens. llpum kakoi momuocTH P
U3JIydarels AaBlIeHHUE p Ha 3epKalbHYIO TOBEPXHOCTh OyneT paBHbIM 1 mIla?
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2.128. Cser c¢ nmnmuHOW BOmHBI A = 600 HM HOpMaidbHO TaJaeT Ha 3EPKATBHYIO
MOBEPXHOCTh M MPOM3BOJUT HA HEE JIaBJICHUE 2p = 4 wmklla. Onpenenute uucio N ¢GoToHOB,
najaronmx 3a Bpems t=10 ¢ Ha momaas S=1MM” 3T0ii MOBEPXHOCTH.

2.129. Ha 3epkaibHyrO MOBEPXHOCTH IUIOMIANBIO S = 6 cM® magaer HOPMAJIbHO TTOTOK
nznyuyenus @,=0,8Bt1. Onpenenuts 1aBiIeHUE p U CUITy JaBieHUs F cBeTa Ha 3Ty OBEPXHOCTb.

2.130.To4euHblii MCTOYHUK MOHOXPOMATHYECKOrOo (A=1HM) H3JIy4eHHUS HAXOIUTCS B
HeHTpe cdepudeckoil 3adepHeHHON KoObl paauycomM R= 10 cm. OnpenenuTs CBETOBOE
JaBJICHUE p, TPOU3BOJUMOE HAa BHYTPEHHIOIO TOBEPXHOCTh KOJIOBI, €CJIM MOIHOCTh MCTOYHUKA
P=1xBr.

2.131. IlepBoHayaJIbHO  TOKOUBIIWKCA  CBOOOJHBIA  DJIGKTPOH B  PE3yNbTaTe
KOMIITOHOBCKOTO paccesHus Ha HeMm ramma-¢otona c sueprueir 0,51 M»dB mpuobpen
kuHeTH4ecKyro 3Hepruto 0,06 MaB. Uemy paBen yroi paccesaus ¢oToHna?

2.132. CkonpKO JIIMHUH CIEKTpPa aroMa BOJOpPOJa MOMagaeT B BUAMUMYIO 007acTh (A=
0,40 + 0,76 Mxm)? BerauciuTh 3HaYCHHUE ITMHBI 3TUX JTMHUNA. KakiM 11BeTaM OHU COOTBETCTBYIOT?

2.133. CriekTpasibHbIC JIMHUU KaKUX JIJTMH BOJIH BOZHUKHYT, €CJIM aTOM BOJIOPO/JIa MEPEBECTU
B cocTosiHue 357

2.134. Yemy paBeH OOpPOBCKHI paaryc OJHOKPATHO HOHU3UPOBAHHOTO aTOMa TeIHs’

2.135. HaiiTu moTeHIMal HOHU3AINH IBYKPATHO HOHHU3UPOBAHHOTO aTOMa JINTHUS?

2.136. Bplumcimuth mocTosiHHYIO Pupbepra m OOpOBCKMI pamuyc i Me30aroMa — aroMa,
COCTOSIIETO U3 MPOTOHA ([P0 aToMa BOAOPO/Ia) U MIOOHA (YaCTHIIbI, UMEIOILIEH TaKkoM ke 3aps, KakK
y 2JIEKTPOHA, U Maccy, paBHyto 207 MaccaM JIEKTPOHA).

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

2.138. BpruucnuTe HauboJblllee W HaUMEHbIIEe 3HA4YeHHWs [JIMHBI BOJHBI K-cepuu
XapaKTEePHCTHYECKOTO PEHTTCHOBCKOTO M3ITy4EHHsI OT TUIATHHOBOTO AaHTUKATO/IA.

2.139. Kakyro HauMEHBIIYI0 Pa3HOCTh MOTEHIMAJIOB HYKHO IMPUJIOKHUTH K PEHTTEHOBCKOM
TpyOKke C BOJb(paMOBBIM aHTHUKATOIOM, YTOOBI B CHEKTPE XapaKTePUCTHUECKOTO
PEHTI€HOBCKOT0 U3Ty4eHus ObUIH Bee TuHuu K-cepun?

2.140. Inuna BosHbl K, - TMHUM XapaKTEPUCTUYECKOTO PEHTTEHOBCKOTO M3JIYYCHHS paBHA
0,194 am. U3 xakoro marepuaia ciejian aHTUKATO?

2.141. Tlpu mepexoye dIEKTPOHA U aToMe Meau ¢ M-cios Ha L-cioif ucnyckarores rydu ¢
JUITMHOW BOJIHBI 1,2 HM. BBIUMCINTD MOCTOSHHYIO SKpaHUPOBaHUs B popMyiie Mo3iu.

2.142. OueHuTs ¢ TTOMOIIBIO0 COOTHOIICHHS HEOTPEICIICHHOCTEH MUHUMAITLHYIO YHEPTHIO
AIIEKTPOHA, HAXO/IAIIErocsi B OECKOHEYHO ITyOOKOH OJHOMEPHOM MOTEHIIHATBbHON siMe MIMPUHON
0,1 M.

2.143. CobCcTBeHHAs YacTOTa TAPMOHMYECKOro ocuuiaTopa pasHa 4-10" ¢, Ouennts ¢
MIOMOILIBIO COOTHOIIEHUS] HEONPEAETICHHOCTEH MUHUMAJIbHYIO 3HEPTHI0 OCLIILISATOpPA.

2.144. Cpennee paccTosiHUE HJIEKTPOHA OT siApa B HEBO3OYKJEHHOM aToMe BOAOPOAA
paBHO 52,9 M. BeIUUCINT MUHUMaJIbHYIO HEOIIPEIETIEHHOCTh CKOPOCTH 3JIEKTPOHA.

2.145. Vcrionb3ysl COOTHOIIEHUE HEOIPE/IeIeHHOCTeH, M0Ka3aTk, YTO B SApPE HE MOTYT
HaXOJUTBCS 2JIEKTPOHBL. JIMHEWHBIE pa3Mepsl A1pa NPUHATh PABHBIMHU 10™ .

2146. Yemy paBHa MHUHMMalbHas HEONPEAEICHHOCTh KOOPAMHATHI MMOKOSAIIEToCs
AIIEKTPOHA.

2.147. Kunernueckasi SHeprusi MpoTOHA paBHA €ro SHEPrHU MOKos. YeMy paBHA MPH STOM
MUHHMaJIbHAS HEOMPEIEIIEHHOCTh KOOPIMHATHI POTOHA?

2.148. Yemy paBHa MHUHHUMAaJbHAs HEONPEIEIIEHHOCTh KOOPJAUHATHI ()OTOHA BHAMMOIO
W3Jy4eHUs C JIUHOM BOJIHBI 0,55 MKM?

2.149. TlokazaTh, 4TO Ul YACTHUIIbI, HEONPEIEIEHHOCTh KOOPAWHATHI KOTOPOW paBHA ee
NeOpOIIEBCKOM [UTMHE BOJTHBI, HEOIIPEACTICHHOCTh CKOPOCTH PaBHA TI0 TIOPS/IKY BEIMYHHBI CAMOM
CKOPOCTH.

2.150. EctecTBeHHas mMpuHa CHEKTpabHON JTHHUN A.=0,55 MKM W3JIy4eHHUs aToma Tpu
nepexojie ero B ocHoBHoe coctosiHue paBHa 0,01 M. Onpenenuts cpeaHee BpeMsl )KU3HHU aToMa
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B BO30Y>KJIEHHOM COCTOSIHHH.
2.151. OmnpenenuTh KOJWYECTBO TEIUIOTH Q, BBIIEISAIONIICHCA TpU pacmage pajaoHa
aktuBHOCTBIO A = 3,7* 10™° Bk 3a Bpems t = 20 muH. Kunernueckast sneprust 7' BbuieTarouiei

W3 paJioHa o-4acTUIbI paBHa 5,5 MaB.

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

morHocts P= 1,07*107 Br. Haitru MOJISIpHYIO TEII0Ty Qp, BBIICIIEMYIO YPAHOM 3a CpelHEee
BpeMs )KM3HHU T aTOMOB ypaHa.

2.153. OmpenenuTh 3HEPTUIO, HEOOXOAUMYIO IS pa3ieieHus sapa Ne na IIBE O-
4aCTULBI U AP0 2c. OHeprum CBSI3M Ha OJMH HYKJIOH B sIpax ®Ne, *He u **C paBHBI
cootBercTBeHHO 8,03; 7,07 u 7,68 M»B.

2.154. B omHoM akTe meneHus sapa ypama “>°U ocoboxaercs smeprus 200 MoB.
Omnpenenutsb: 1) sHEPruto, BHIACISIONIYIOCS MPHU pacmnaje BCexX siep 3TOro M30Toma ypaHa
Maccoit m = 1 kr; 2) Maccy KaMEHHOTO YyTIJisl C YAEIbHOW TeIioTou cropanus ( — 29,3
MJK/KT, SKBUBAIICHTHYO B TEILIOBOM OTHOIIGHHH 1 KT ypana 2>°U.

2.155. MomHocTh P nBUTaTess aTOMHOTO cyaHa cocTaBiseT 15 MaT, ero KIIJ| paBen
30%. OnpenenuTs MECSYHBIA pAcXo SAEPHOTO rOPIOYEro Npu paboTe 3TOro JBUTATENS.

2.156. Cuurasi, 4TO B OJHOM aKTE JCJCHHUS sapa ypaHa 25U ocBoboxmaercs
sueprusa 200 MsB, onpeneauTts Maccy m 3TOro U30TOMA, MOABEPIIIErocs ASICHHUIO MPU B3PhIBE
aTOMHOW OOMOBI C TPOTHJIOBBIM SKBHBAJICHTOM 30-10° kr, eciM TEIUIOBOl DKBHBAJICHT
TpoTmia g paBeH 4,19 MJIx/kr.

2.157. Ilpu neneHuu sapa ypaHa U mox meiicTBHEM 3aMeIICHHOTO HEUTpOHA
00pa3oBaluCh OCKOJKH ¢ MaccoBeIMH yuciamMu Mi = 90 u M, = 143. OnpenenuTs 4uciIo
HEHTPOHOB, BBUICTEBIINX U3 S/Ipa B TAHHOM akTe JeneHus. OnpeaenuTs SHEPTUI0 U CKOPOCTh
Ka)XJ0T0 U3 OCKOJIKOB, €CIIM OHU PA3JIETalOTCs B MPOTUBOMOJIOKHBIE CTOPOHBI U UX CyMMapHas
KuHeTuueckas sueprust 1 paBHa 160 MaB.

2.158. Slgepmas peaxmus N (a, p)!’ O Bbi3Bama o-uacTuueii, oGmaaBIici
KUHeTH4YecKor sHepruerd 7, = 4,2 MaB. Omnpenenuth TeIuioBoi 3PQeKT ITOH peakimuu, eciv
MPOTOH, BBbUIETEBLIMHA moA yriaoM 6 — 60° K HalpaBICHUIO JBIDKEHUS O-YACTHUIIBI, MOIYYUIT
KMHeTH4YecKyro sHepruto T = 2 M»aB.

2.159. Onpenenuth TenaoBbIE 3PPEKTHI CAEYIOMNUX PEaAK UL

" Li (p,n)’'Be ur *° O (d,a)** N.

2.160. OmnpenenuTb CKOPOCTH TNPOIYKTOB PpEAKIUH B (m,a)'Li, IIPOTEKAIOUIEN B
pe3yibTaTe B3aMMO/ICHCTBHUS TETUIOBBIX HEUTPOHOB € MOKOSIIIMMICS SIApaMu 00pa.

Bomnpocsl k 3a4ety
no AucuuIInae Pu3snka

Kunemarnka npsiMONIMHENHOTO IBUAKEHUSI MATEPUATIBHOM TOYKH.

KunemaTnka KpUBOJIMHEWHOTO IBUKEHUS MATEPUATIbHON TOUKH.

3axkoHbI HBIOTOHA. Macca u cua.

NMnynbe Tena. 3aKk0H COXpaHEHUs! UMITYJIbCA.

Cunel ynpyrocTu.

Cunel TpeHusL.

Cwibl Tarorenus. Bec tema. HeBecoMocCTs.

PaGora. MoutHoCTh. DHEprusl.

BpaiarenbHoe ABMKEHHUE TBEPIOTO TeNa.

0. l'apmoHHMueckoe KoieOaHue 1 ero XapakTepUCTUKH.

11. l'apmonnueckuii ocummsatop. Ilepuoasl konedanuii MareMaTu4eckoro, GU3NYECKOro 1
MPY>KUHHOTO MAsITHUKOB.

12. 3aryxarommue KoieOaHus, X ypaBHEHUS U rpaduKy.

13. BeiHyxieHHbIe KOIe0aHMs, UX ypaBHEHHUE.

14. SIsnenue pe3oHaHca, pe30HAHCHAS KPUBas.

BOoo~NoORWDNE
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

BOoo~NoOR~WNE

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

0.
. Fapmonmueckuii ocrmunsitop. [lepuonsl xonebanuii MaTeMaTHUECKOTO, (PU3HMUECKOTO U

CrnosxeHue IByX rapMOHUYECKUX KOJIeOaHUH.

['padux OueHUit 1 TPUMEHEHUE ITOTO SBICHHUS.

YpaBHeHue BoIHbI. BomHOBOE uMcCIIO.

beryume u crosiurie BOJIHBIL.

BosnHoBbIe nporecchl B )KMBBIX OpraHu3Max.

TBepbie Tena, KUAKUE KPUCTAIIIBI U TOJIUMEPBI.
MexaHnnueckue CBOMCTBa TBEPAbIX Tell. 3akoH ['yka.
[Tpupona 3Byka, ero MHTEHCUBHOCTh M aKyCTUYECKOE JaBJICHUE.
WNHudpa3ByK U yIbTpa3ByK.

3aKOHBI TUPOAUHAMUKH.

3aKOHBI TEMOIMHAMUKH.

[TepBoe u BTOpOE Havasa TEPMOJAUHAMUKH.

DHTPONUS U €€ CTATUCTUUYECKUN CMBICIL.

DHepreTUYeCKuid OanaHc B )KMBOM opranmu3Me. 3akoH [ecca.

Bomnpocskl Kk 3Kk3aMeHny
no aucuuniuHe Ou3uka

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

HNMmynbce Tena. 3aK0H COXpaHEHUs1 UMITYJIbCa.

Cunel ynpyrocTu.

Cuuibl TpeHus.

Cuibl Tarorenus. Bec Tena. HeBecomocTs.

Pa6oTa. MomtHoCTh. DHEprus.

BpamarensHoe JBUKEHUE TBEPAOTO TENA.

["apMoHnueckoe KoiebaHue U ero XapaKTePUCTUKH.

IPYXKMHHOI'O MasiTHUKOB.
3aryxaromyre KonedaHus, UX ypaBHEHHS U TpapUKH.
BeiHyx1eHHbIE KOe0aHMs, UX ypaBHEHUE.

SIBneHne pe3oHaHca, pe30HAHCHAs KpUBas.

CrnoxeHue IByX rapMOHUYECKUX KOJIeOaHHH.

['paduk OueHuit U MpUMEHEHNE ITOTO SBJICHUS.

YpaBHeHue BOIHBL. BoiHOBOE 4KCIIO.

berymme u crosiurie BOJIHBIL.

BonHOBBIE ITpoLIECCH] B JKUBBIX OpraHU3Max.

TBepbie Tena, KUAKUE KPUCTAIIIBI U TOJIUMEPBI.
MexaHnueckue cBOMCTBa TBEpABIX Tel. 3akoH ['yka.

[Tpupona 3ByKka, €ero MHTEHCUBHOCTh M aKyCTUYECKOE JaBJICHUE.
WNHdpa3Byk U yIbTpa3ByK.

3aKOHBI TUIPOAMHAMHUKH.

3aKOHBI TEMOJIMHAMUKH.

IlepBoe u BTOpOE Havasa TEPMOJINHAMHUKHU.

OHTpONHUS U €€ CTaTUCTUYECKUI CMBICIT.

OHepreruyeckuil 0ajgaHc B )KUBOM opranusme. 3akoH ['ecca.
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia. 3akoH KyioHa.
HanpspkeHHOCTh U MOTEHIKAN 3JIeKTPUYECKOTO MOJIs.
DIEKTPOEMKOCTh, KOHJIEHCATOP, ANEKTPUUYECKOE 110JI€ BHYTPU KOHIEHCATOPA.
ITocTosTHHOE PIEKTPUYECKOE TI0JIE OpraHu3Ma.

PU3NYECKNE OCHOBBI NIEKTPOTEPATINH.
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34. DneKTpUYECKHii TOK, YCIOBHUS €r0 CYIIECTBOBAHUS, XapaKTEPUCTHKA TOKA.

35. OcHOBHBbIE 3aKOHBI TOCTOSTHHOTO TOKA.

36. [leiicTBUE 3IEKTPUIECKOTO TOKA HA KHUBYIO TKaHb, )KUBOH OpPraHU3M.

37. OCHOBHBIE XapaKTEePUCTUKU MArHUTHOTO TIOJISI.

38. JIpmkeHue 3JeKTPOHA B MATHUTHOM H SJICKTPUUYECKOM ITOJISIX.

39. JleficTBHE MOCTOSIHHOTO MAarHUTHOT'O TIOJISl HA OPTaHU3M.

40. MaruauTorepanus. 3ou1 Kopobosa.

41. OCHOBHOH 3aKOH 3JIEKTPOMarHUTHOW MHIYKIIUH.

42. Bzanmuas uHaykius. CaMOMHIYKIIUS.

43. JleficTBUE IEPEMEHHOT0 MArHUTHOTO IOJISI HA OPTaHU3M.

44, JlepeMeHHBIN 31€KTpUUECKUN TOK. IHAYKTUBHOCTH M €MKOCTh B LEMSAX IEPEMEHHOIO
TOKa.

45. IlonHOE cONpOTHUBIIEHUE B LIETIHM IEPEMEHHOI0 TOKa. 3aKoH OMma.

46. Pe30HAHC TOKOB M HANPSDKEHUHA. DIICKTPUUSCKUN (PUITBTD.

47. duznyeckue OCHOBBI MaMeTpPHUH, JOpCaHBaIM3AlINY, JIMaTEPMOTOMHH,
JTUaTepPMOKOAryJIsuu.

48. CBOOOIHBIC AJIEKTPOMATHUTHBIC KOJICOAHMSI.

49. [TonsTHe 0 Teopuu MakcBelnia.

50. DnexTpomarHuTHBIC BOJHBL. [1IKana 37eKTpOMarHUTHBIX BOJIH.

51. JleficTBUE 3IEKTPOMAarHUTHOTO MOJIS HA )KUBYIO TKaHb.

52. JleficTBUE IEPEMEHHOTO AIEKTPUICCKOTO TTOJISL.

53. JleficTBUE 31IEKTPOMAarHUTHOTO MOJIS.

54. Hu3ko4acTOTHbBIE 3JIEKTPUUECKUE 10JI1 OpraHu3Ma.

55. Obmme Gundyeckue NPUHIUIBI METOIOB dJEKTPOrpaduu.

56. ®u3nveckre OCHOBHI AJIEKTPOKAPAHOTpAPHH.

57. ®usndeckue 0OCHOBBI AIEKTposHIIehaorpaduu.

58. OCHOBHBIE 3aKOHBI T€OMETPHUYECKON OTITHKH.

59. UnTepdepenius cera.

60. Tudpaxius creta.

61. ducnepcus cpera.

62. I[Monspuszanus ceera.

63. TermoBoe u3nyuenue. 3akoH Kupxroda.

64. 3axonsl Creana-bonbimana u Buna.

3agauu K 3K3aMeHy
no AucuuIInae Pu3snka

3anaua 1. C Gaurau Beicotoit h=30 M B TOPH30HTAILHOM HAIIPABICHUU OPOIICHO TEIO C
HavyayibHOU ckopocThio VO = 10 m/c. Onpenenute: 1) ypaBHEHHE TPACKTOPHUH Tela y(X);
CKOpOCTh V TeJla B MOMEHT aJIeHHs Ha 3eMITt0; 3) yroil , KOTOPBIH 00pa3yeT 3Ta CKOPOCTh C
TOPU30HTOM B TOUYKE €r0 MaJCHHUS.

3aganya 2. Hlapux maccoit 200 r, IpUBSA3aHHBII HATBIO K ITOABECY, ONUCHIBACT B
TOPU30HTAIILHOM MIIOCKOCTU OKPY>KHOCTh, UM€S ITOCTOSIHHYIO CKOPOCTh. ONpeeauTh CKOPOCTh
IIapUKa U TIEPUOJ €r0 BpallleHUs 10 OKPYXHOCTH, €CJIN JJINHA HUTH 1 M, a ee yroi ¢
BEPTUKAJIBIO cOcTaBisieT 60°.

3agauya 3. BeruuciuTh yckopeHue cBOOOIHOTO MaACHUs Tela, HaXOISMIErocs Ha pacCTOSHUM
100 kM OT MOBEPXHOCTH 3€MJIH.

3agaua 4 Ha kaxoif BeicoTe (B KM) HaJl TOBEPXHOCTHIO 3eMIIM YCKOPEHHE CBOOOTHOTO MaIeHUS
B 16 pa3 MeHbIIE, 4eM Ha 3eMHOM noBepxHOocTU? Pagnyc 3emnm 6400 km.

3agaya S. /[Ba 0IMHAKOBBIX IO pa3Mepy Il1apa BUCAT Ha TOHKUX HUTSAX, Kacasch ApyT Apyra.
[TepBblii 1ap OTBOJAT B CTOPOHY M OTHycKaroT. [locne ynpyroro yaapa mapsl MOJHUMAIOTCS Ha
OJIMHAKOBYIO BIcOTY. HaiinuTe mMaccy (B r) mepBoro mapa, eciau Macca Broporo 0,6 kr.
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3agaua 6 Teno Maccoii 5 Kr IBUKETCSI pABHOMEPHO 110 BOTHYTOMY MOCTY CO CKOpocThio 10 M/c.

B HmxHe# Touke cuiia 1aBieHUs Tejla Ha MOCT BABOE IPEBOCXOIUT CUITY TSAKECTH. BoruncanTh

paanyc KpUBU3HBI MOCTa

3anaua 7 JIuHeiiHass CKOPOCTh TOUEK 000/1a Bpamiaromerocs kojieca pasua 50 cm/c, a muHelHas

CKOPOCTh €T0 TOYEK, HaXOIAIINXCs Ha 3 ¢M ONMKe K ocu BpaieHus, pasHa 40 cm/c.

Onpenenure paauyc (B cM) Koeca.

3ananme 8. Onpenenure KOJIUYECTBO TEIUIOThI, COOOIIEHHOE a3y, €CIU B MPOIECCE U30XOPHOTO

HarpeBaHus Kuciiopoaa oorseMoMm V = 20 1 ero gaBieHue uameHmiocs Ha Ap = 100 kI]a.

3aganue 9 Haiitu n3menenue AS 3HTponuu npu n300apHOM pacIIMpPEeHUH a30Ta Maccod M=4 r

ot 00beMa V1=5 1 1o oorema V2=9 1.

3agaua 10. Bo ckoipKko pa3 HEOOXOAUMO YBEIUIUTH 00BeM (Y = 5 MOJIb) HIICATHHOTO ra3a Mpu

M30TEPMUYECKOM PACIIUPEHUH, €CITH €T0 SHTPONus yBenuuuiack Ha AS = 57,6 JIx/K?

3agaya 11. Kamwuisp, BHyTpeHHHMH paguyc KoTtoporo 0,5 MM, ONyIIEH B IKHAKOCTb.

Onpenenure Maccy *KHUAKOCTH, MOJHABILIEHCS B KaMJLISIPE, €CIIU €€ MOBEPXHOCTHOE HATsKEHUE

pasHO 60 MH/Mm.

3apaua 12. Bo3aymnbiii my3sipek auamerpoMm d = 0,02 mm Haxonutces Ha riayoune h = 25 cm

10Jl MOBEPXHOCThIO BOAbl. Ompenenure JaBlI€HHUE BO3JyXa B 3TOM Iy3bIpbKe. ATMOC(EpHOE

JaBJeHUE MPUMHTE HOpMaibHbIM. [loBepXHOCTHOe HaTsbkeHue Boabl 6 = 73 MH/M, a ee

IUIOTHOCTH p = 1 r/em’.

3agaua 13. B cocyne Bmectumocthio | 51 Haxoautcs kucimopon maccoit 1 r. Ompenenute

KOHLEHTPALUIO MOJIEKYJI KHCIIOPO/ia B COCY/E.

3agauya 14. JIBa 0JIMHAKOBBIX MO pa3Mepy METAUIMYECKUX IIapuKa HecyT 3apsabl 7 MkKi u —3

MkK. [Ilapuku npuBeny B CONPUKOCHOBEHHUE U Pa3BeNId HA HEKOTOPOE PACCTOSIHUE, ITOCIIE YEro

CUJIa UX B3auMoJIeicTBUs oka3anach paBHoii 40 H. Onpenenure 310 paccTosiHue (B CM).

3ananmue 15. Halimute yckopenue, ¢ KOTopbIM nagaeT mapuk macco 0,01 kr ¢ 3apsaom 1MxKi

B OJIHOPOJHOM JJIEKTPHUYECKOM T0JIe C HANPsHKeHHOCTHI0 20kB/M. BekTop HanmpsikeHHOCTH

HaIpaBJIeH BEPTUKAIBLHO BBEPX. TpeHrEe HE yUNUTHIBATS.

3agaua 16 DieKTpOH ABUKETCSA B OJHOPOJIHOM MarHUTHOM noJie ¢ uaaykuuei 0,027Tn nmo

OKPYKHOCTH, UMESI UMITYJIbC 6,410 *krem/c. Haiigute paauyc (B CM) 3TOM OKPYKHOCTH. 3apsij

JJIEKTPOHA 1,6010*° K.

3agauya 17. Ontuueckas pasHOCTb X0Ja A IByX HHTEp(EpUPYIOLUINX BOIH

MoOHOXpoMaTHueckoro cBeta paBHa O,3X. Onpenenuts pazHocTh a3 Aa.

3anaua 18. Ilmockas cetoBas BomHa (*=0,5 MKM) malaeT HOpMaIbHO Ha Auadparmy ¢

KpYTJIbIM 0TBepcTHEM nuameTpoM d=I cMm. Ha kakom pac- paccTostHEE b OT OTBEPCTHS TOJDKHA

HAXOJIUTHCS TOUKA HAOIIOJCHUS, YTO- YTOOBI OTBEPCTHE OTKPHIBAIIO: 1) oaHY 30HY Dpenens?

2)nBe 30HbI Dpenens?

3agaua 19. J/[nmnaa BosHBI A, OTOHA paBHA KOMITTOHOBCKOW JUTMHE AC AJeKTpoHa. OnpenenuTh

sHepruto E u umnynsc p hoToHa.

3agaua 20. BeraucnuTh paanyc nepBoit opOUTH aToMa Bo1opoia (OOPOBCKHIA pagnyc) U

CKOPOCTH JIEKTPOHA Ha 3TOH opOuTe.

3agaua 21. Beruncnouts 3Hepruio E ¢oToHa, ncnyckaeMoro npu nepexojie 3JeKTpoHa B aTOMe

BOJIOPOJia C TPETHETO IHEPTETUUECKOIO YPOBHS HA MEPBBIM.

3ananue 22. B sapo aroma a3ora N nonazaaeT anb(a-yactuiia u ocraercs B HeM. [Ipu aTom

o0pasyeTcs AApo HEKOTOPOI'o 3JIEMEHTa U UCITyCKaeTcs MpoToH. KakoB mopsaKoBbIil HOMep

ATOTrO 3JIEMEHTA B IEPUOANYECKON CHUCTEME 2JIEMEHTOB MeHeneesa?

3agauya 23. batoH kon6ackl 3arps3HEH paJuO0aKTHBHBIM M30TOMOM C TIEPHOAOM Motypacnana 24

yaca. 3a kakoe Bpems pacnanaercs 0,25 HagaibHOTO KOJIMYECTBA U30TOMA?

3aganue 24. Omnpenenuth MEpHOJ TMONypacnaga pagrloaKTUBHOTO HW30TOMa, eciu 5/8
HA4aJIbHOTO

KOJIMYECTBA SIep 3TOTO U30TOIA pacnanach 3a Bpems t = 849 c.
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N

CEBEPO-KABKA3CKAA TOCYIAPCTBEHHA A AKAJIEMUA

Kaq)eupa O6H.ICI/IH)KCH€DHBI€ N €CTCCTBEHHOHAYYHBIC AUCTTUITJINHBI

2024 - 2025 yu. rox

3K3AMEHAIIMOHHBIN BUJIET Ne 5

Ilo nucoummae Pusnka
Jiis oOy4aromuxcsi 1 Kypca HamnpaBjeHHUs TOrOTOBKH
13.03.02 DitekTposHEPrETHKA U DIIEKTPOTEXHUKA

Bonpocebi:

3Harh npuHUUI Pepma B reOMETPUUECKOM ONTUKE U €r0 MAaTEMAaTUYECKYIO
(GOpMYIHUPOBKY M MPHUIIOKEHHUSL.

Brnaners: cnocoboM Ber4mciaeHus: paboThl IPH aauabaTHUECKOM MIPOIiecce.

VYMeTh onpenenuTs NpUpaicHue JUIMHBI BOJIHBI Ul JIEKTPOMAarHUTHOM BOJIHBI C
gacToTor v = 5 MI'Ii, KOTOpast MEPEXOAUT U3 HEMAarHUTHON CPENBI C IUDIIEKTPUYECKON
IIPOHULIAEMOCTBIO € = 2 B BaKyyM.

3aBenyromnmii kKageapoit JI. 1II. JoxymoBa
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TecroBble BONPOCHI U 3a]aHUA
1o AucuMIInHe «Pu3nKa»

Pa3zgen 1. Mexanuka

(IK-2)

1. KunemaTuka uccieayer:

a) IBW)KEHHE TEJ U CHJIbI, TPUBOIAIINE K STUM JBUKCHHSIM

b) JABHXXCHUC TCJI 663 HUCCIICA0OBaHUA CUJII, IPUBOAAIINX K 3TUM JIBUKCHUAM
C) TpaeKTOPHH BO3MOXKHBIX JABMXKCHUN MaTepPHaIbHBIX TEJ

d) 3aBUCHUMOCTH OITMCaHHUA ABHUXKCHUA OT BBI60pa CHUCTEMBI OTCUCTA

(TK-2)

2. at?/2+vot+Xe=X(t) - aTo:

a) ®opmyiia nepeMeIeH s P PaBHOYCKOPEHHOM JIBUKEHHH C HaYaIbHOU CKOPOCTHIO
b) ®opmyia myTH npu paBHOYCKOPEHHOM ABM)KEHUU C HAYaIbHOM CKOPOCTHIO

C) ®opmyiia epeMeIeHHs IIPU PAaBHOMEPHOM JBHIKEHUH

d) ®opmya myTH Mpu paBHOMEPHOM JBHKEHHN

(TK-2)

3. Haiitu cpeiHIOI0 CKOPOCTH, ECIIH TIEPBYIO TIOJIOBUHY ITyTH TEJIO JABUTAIOCH CO CKOPOCTHIO 50
KM/4ac, a BTOPYIO MOJOBUHY IIYyTH CO CKOpPOCcThio 100 KMm/4ac.

a) 75 km/yac

b) 70 km/4ac

c) 80 km/yac

d) 66,7 km/uac

(IK-2)

4. TlyTh 1 BeTMYMHA TIEPEMEILICHUSI PaBHBI APYT JIPYTY, €CIU

a) IepemelieHne HAaYMHACTCS U3 HaYaIa KOOPIHHAT

b) Ecnu nBrokeHHEe MPOUCXOMT 110 MPSIMOM U CKOPOCTh HE MEHSIET 3HAKa
c) Ecnu aBmkeHHe 0THOMEPHOE M PABHOYCKOPEHHOE

d) Ecnu nBukeHne paBHOMEpHOE

(TIK-2)

5. Kakoii myTh mpoiieT Teno 3a MOCIeIHIO CeKYHIY MaieHus ¢ BBICOTHI 490 M?
a) 81 m

b) 181 m

c) 193 m

d) 93 m

(IK-2)

6. OCHOBHBIM 3aKOHOM TUHAMHKH SIBJISICTCSL:
a) 3axoH BcemupHOro TATOTEHUS

b) 3akoH coxpaHeHHs SHEPTHU

) Bropoii 3akon HeroTona

d) 3akoH coxpaHEHHUs UMITYJIbCa

(IK-2)

7. VI3 ueThIpex cui B3aMMOJICHCTBHS:
1. I'paBuTanimoHHOrO;

2. DIeKTpOCTaTUYECKOr0;
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3. Cmaboro;

4. Cuiibl yOpyroctu

(byHIaMEHTATbHBIMHE SBJISTFOTCSL:

a) Bce cubt

b) Bce cuibl, kpoMe ci1aboro B3auMoIeHCTBUS

C) Bce cuiibl, KpoMe 3JIEKTPOCTATHYECKOTO B3aUMOICHCTBHS
d) Bce cuibl, KpoMe CHIIBI yIIPYTOCTH

(TK-2)

8. CoctosiHUEe MaTepuaIbHONW TOUYKH B MEXAHHUKE OMPEIEIISIeTC:

a) 3HaueHHMEM KOOPJIUHAT B HAYAJIbHBIH MOMEHT BPEMEHH

b) 3HavueHneM KOOPAMHAT U CKOPOCTEH B HAYaIbHBI MOMEHT BPEMEHHU
C) 3HaueHHEM CKOpPOCTEH B HAYaJIbHBI MOMEHT BPEMEHU

d) 3HaueHHEeM CKOPOCTEH U YCKOPEHHIA B Ha4aIbHbBIH MOMEHT BPEMCHH

(TIK-2)
9. Pabora nmepeMeHHOU CHJIBbl BRIYUCIISIETCS 110 PopMmyIie:
a)

2

A= | F()dr
1
‘q=lﬁ(“)_4v(ﬁ).rzeﬁyﬁq - IIOTEHIHAIEHAA YHEPITIA
b)
A= F(HAF

A=T,-T,
, e T - KHHeTHUeCcKasd SHEPTHA

(TIK-2)
10.  HaiiTu HenpaBUIbHOE YTBEP)KICHHE B OJTHOM U3 OTBETOB.

a) Cuia Ha3bIBaeTCS MOTEHIIHAILHON (KOHCEPBATUBHOM), €ClK ee paborTa:

b) He 3aBucur ot IIyTHU, HA KOTOPOM OHA COBCPIIACTCA

¢) Ecnu mpoexiyu CHitbl MOXKHO BBIPa3UTh KaK MMPOM3BOIHBIC OT HEKOTOPOU (PYHKIIMU T10

OIHOMMCHHBIM KOOpAWUHATAM

d) Ecnu pabota, coBepiiaemast mpu 00X0j1€ 3aMKHYTOTO ITyTH, paBHA HYITIO

(TIK-2)

11. Jlnst mo00ii 3aMKHYTOM CHCTEMBI C S CTETIEHSIMH CBOOO bl UMeeTCs BCero N aJAUTHBHBIX

MHTETPAJIOB (COXPaHSIOINXCS BEIMYHH), T N paBHO:
a) 3

b) 7

c) 2s-1

d) 2

(TTK-2)

12.  Tlpu abCOIMIOTHO YIIPYrOM LEHTPAIBHOM yJape COXPaHSIOTCS:
a) TosbKO UMITYSIBC CHCTEMBI

b) Tonbko MexaHWUECKast SHEPTHSI

C) TonbKo KHHETHYECKAS SHEPTHUS

d) Kunernueckast sHEpTHs U UIMITYJIbC
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(IK-2)

13.  Bropoii 3akon Kemuepa (3aKoH 1uiomazieil) COOTBETCTBYET 3aKOHY COXPaHEHUS
a) sHepruu

b) momenTa ummybca

C) umImyIibca

d) maccer

(TTK-2)

14. Kakue KOMIIOHEHTHI MMITYJIbCA COXPAHSIOTCS IPH AEHCTBUH CHJIBI, HAIIPABICHHOM 110
ocu Oz?

a) p:

b) px 1 py

C) Px 1 p;

d) pz upy

(OIIK-3)

15. Kakue KOMITOHEHTHl MOMEHTa HMITYJIbCA COXPAHSIOTCS TIPU JCHCTBUH CHJIBI,
HanpasJiieHHOM 1o ocu Oz?

a) L,

b) Lyu Ly

C) LyuL;

d L, uly

(OIIK-3)

16. Haiinure BepHyto hopmyny apXuMeI0BOM CHIIBI:
a) Fa=p.V.g

b) Fa = pmVTg

C) Fa=puVud

d) Fa = pTVmg

(OIIK-3)

17.  pv¥2+ptpgh=const —sto
a) ®opmyna [lyaseitns

b) ®opmyia Peiinonbaca

c) ®opmyna Crokca

d) YpaBuenue bepuymu

(OTIK-3)

18. 3akoH COXPAaHCHUSA MACChI IJId HecKuMaeMou KHUAKOCTH 3aIlIMChIBACTCA B BUJC:
a) pSv=const

b) Sv=const

c) pv=const

(OIIK-3)

19.  asnenue B 1 MM pr cT. BeipaskeHHOe B CU, paBHO
a) 101,3 kIla

b) 101,3 ITa

c) 133,28 Ia

d) 133,28 kIla

(OTIK-3)
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20. Tpy0a, Mo KOTOPOH TEUET KUAKOCTh, TOCTEIICHHO CyXKaeTcs. Bo CKOJIBbKO pa3 u3MEHHUTCS
CKOPOCTb KHKOCTH, €CIIH PAANycC TpyOBl yMEHbIIMIICS B 3 pa3a?

a) YMmenbmutcs B 3 pasa

b) YBeauuurcs B 3 pasza

C) YMmenbmmres B 9 pa3

d) Veemuunrcs B 9 pas.

(OIIK-3)

21.  3apmaHo ypaBHEHHE rapMOHHYECKUX KojeOanmii: x=Acos(2nt/T + ap). Kakoe u3
HIDKETIPUBEICHHBIX BBIPOKCHUI HPECTABIsET a3y ITUX KOJIeOaHMA?

a) 2nt/T

b) 2n/T

C) Q2nt/T + ap)

d) cos(2nt/T + 00)

(OIIK-3)

22. l"apmonnueckoe konebaHue UMEET MapaMeTphl: aMIUTUTY/1a KoJeObaHuit 5 cM,
MKITAYecKast YacToTa 27 ¢+, HauanbHas (hasa /4. YpaBHEHNUe JBHKSHIS HMEET BHIL
a) X = 5c082n/T(t + w/4)

b) X = 5cos2n(t + n/4)

C) X = 5cos(2nt + w/4)

d) x = 0,05cos(2nt/T + m/4)

(OIIK-3)
23. KonebarenpHOE ABMKEHUE ONMUCHIBACTCS YpaBHEHHEM X = Acos(wt + o).
[TonHast sHEeprus KoyeOaHu paBHA

ma* A2
a) 2

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

sin * (@t + @)

d)

(OIIK-3)

24. Kakoe u3 nmprBeIeHHBIX HUKE BRIPAKEHUH OIpeieNsieT MOJHYI0 YHEPTHIO 3aTyXaoIIX
KoJIeOaHni

ma: A
2
mar A

b) 2 g M

a)
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14
d
(OIIK-3)
25. CkoJibKO BpeMeHH CBET uAeT oT 3emuin 10 Mepkypusi? Paccrosnue ot 3emiu 10
Mepkypust 58 MITH KM.
a) 0,02 ¢
b) 100 ¢
C) 200 ¢
d) 1000 ¢
(OIIK-3)
26. Jlnuna noxosierocs crepxHs 10 M. Yemy Oyzer paBHa ero JJIMHA IPU JBUKEHUU CO
ckopocTbio 0,64C BIOJb CTEPIKHS?
a) 6 M
b) 8 M
C) 10 m
d) 16 M
(OIIK-3)
27. dopmyia s peNITUBUCTCKON Macchl uMeeT Bua (Vv=[3c)
Mg
= 3
e
a)
_ 2

m= ny-fl1— 8
b)

P

£ -1

c)
(OIIK-3)
28.  Bpems xu3HU HeCTaOMIIBHOM YacTHIIbI B COOCTBEHHOM cUCTEMe OTCYeTa paBHO To .

Kakoe u3 Huxecneayomux BIpaKeHUH 1aeT BpeMsl )KU3HU YacTUILIbI B JJAOOPATOPHON CUCTEME
0TCYETa, OTHOCUTEIHHO KOTOPOM YacTUIIa IBUKETCS CO CKOPOCTBIO V=[3C

£ S
JI- 8

a)
t=Taf1- £
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(OTIK-3)

29. CoOcTBeHHas SHEPTUs YaCTHIIBI paBHA
mocz
J1- A8
a)
2
gV
2
b)
2
, v
oS, 9
c)
e
d)

Pa3nes 2. MoJiekyasipHasi pM3MKa M TEPMOAUHAMHUKA

(OIIK-3)
30. YkaxuTe cpeii HUKEIPUBEICHHBIX BBIPAKEHHI TO, KOTOPOE COOTBETCTBYET SHEPTHU
OJHOM MOJIEKYJIBI rasa.

it2, -
) 2

;
=T

b) 8

—RT
c)

Lt

M2
d)
(OIIK-3)
31. Yemy paBHO 00111€€ YHCIIO CTENeHel CBOOOBI 111 MOJIEKYIIbI UEAIBHOTO, 2-X aTOMHOTO
raza?
a) 3
b) 4
c) 6
d) 5
(OIIK-3)
32. VYpaBHEHHE COCTOSHUSA UACATFHOTO ra3a UMEEeT BUJ

V=const
a) P
je2'd
T = const|

b) -

B

T = const
c)
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b 1 <.

d) = const
(OIIK-3)
33. VYpaBHeHue aguadbaThl IS UACATLHOTO ra3a UMEET BH/I

pV=const
a)

7l

b) L =Cconst

[

2 =const
c)

£
d) 2 =const
(OIIK-3)
34. Beipaxkenue a1 paboThl pacIupEeHUs UICaTbHOTO Ta3a MPHU U30TEPMUUYECKOM ITPOIIeCcCe
AMeEET BUL.
a) A=0

A=P(V,-Vy)
b)

LTV

A= M 2

c)
m I
A=—RTIn-2
M 4

d)
(OIIK-3)
35. [TepBoe Hauana TepMOIMHAMUKH MTPH U30XOPHUIECKOM IMTPOIIECCE UMEET BUJ:
a) 0Q=dH
b) 0Q =0%A
C) oA =-dU
d) 0Q=dU
(OIIK-3)
36. [TepBoe Havanma TepMOUMHAMUKH TP aTHA0ATHYECKOM MPOIIECCe UMEET BHI:
a) 0Q =dH
b) 0Q =0A
C) 0A =-dU
d) 0Q=dU
(OIIK-3)
37. [TepBoe Havana TepMOAMHAMUKH TIPU H30XOPUIECKOM MPOIIECCE UMEET BH/I:
a) 6Q =dH
b) 0Q =0A
C) oA =-dU
d) 0Q=dU
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(OTIK-3)

38. [TepBoe Havana TEPMOIMHAMHKY TTPH U300apUUECKOM IPOIIECCE UMEET BHI:

a) 0Q=dH

b) 0Q =0%A

C) oA =—-dU

d) 6Q =duU

(OIIK-3)

39. Kakoe 13 npuBeIeHHBIX BBIPAKEHUI IIEPBOr0 Hadaaa TEPMOAUHAMUKY IIPUMEHUMO

TOJIBKO K U30TE€PMHYECKOMY ITpo1ieccy?
a) Q =AU + PAV
b) AU+A=0

C) Q=AU
0= RTn%:
<7 v,
d)
(OIIK-3)
40. Kakoe 3 yrBepkaeHuid He SBIseTCS (HOPMYITUPOBKOM 2-TO 3aKOHA TEPMOAUHAMUKH?
a) HeBo3MokeH UKINYEeCKUH poliece, €IMHCTBEHHBIM Pe3yJIbTaTOM KOTOPOTO SIBISETCS
IIPEBpalEHHE HEKOTOPOro KOJIMYECTBA TEIIOTHI B Pa0OTy
b) OHTpoNUs Tela SBISIETCS BETUYUHON a1 IMTUBHON
c) HeBo3MoskeH HUKIMYECKUH MpoliecC, €AMHCTBEHHBIM PE3YJIbTaTOM KOTOPOT'O SIBJISETCS
nepeaaya HEKOTOPOro KOJIMUYECTBa TeIia OT 0oJiee X0JI0IHOTO Tea 0ojiee ropsiuemMy
d) OHTpOIHUS 3aMKHYTOM TEPMOJUHAMUYECKON CUCTEMBI WJIM BO3pPAcTaeT U IOCTUTaeT

MaKCUMyMa IIpHU paBHOBECHUHU.

(OIIK-3)

41. OO0benuHeHHBIN 3aKOH A 1-ro 1 2-ro Havaja TepMOJIMHAMUKH UMEET BUJL

a) 0Q =dU + PdV

b) dS=0

c) TdS =dU + PdV

d) dS =dQ/T

(OIIK-3)

42. K.n.xa. nukna KapHo paBen

a) n=A/Q,

b) n=Q2/Q:

c) N =1-T,/T;

d) n :TZ/T]_

(OIIK-3)

43.  Teopema KapHo yTBepxmaeT, 4To

a) [Tuxn KapHo o6nagaeT MakCUMaIbHBIM KIIJI, CPEIN BCEX IIHKIIOB, paOOTAIOLINX MEXKIY
3a/laHHBIMU TeMriepaTypamu T1 1 T

b) [Tuxn KapHo oGnajgaeT MakCUMaIbHBIM KIIJI, CPEAM BCEX PABHOBECHBIX IIUKIIOB,
paboTaronmx MeXy 3alaHHbIMU TeMiiepatypamu T1 u Tp

c) [Mukn KapHo o0ianaer 60ibIINM KIIJ, YEM KIIJ BCEX HEPAaBHOBECHBIX IIHKJIOB,
paboTaronx Mexay 3aaHHbIMU TeMiepatypamu T1 u T

d) [Mukn KapHo, ¢ ueanbHbIM ra3oM o01aaeT Makc KIif, 10 CpaBHEHUIO ¢ IuKiIoM KapHo,
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COBEPILIAEMBIM C JTIOOBIM IPYTUM pabovrM BEIIECTBOM.

(OIIK-3)

44. ®opmyna bospimMana U1 CTATHCTHYECKOM SHTPOIIMH UMEET BHT

a) S=kInG

b) S=kinw

c) S=kiIn

(OTIK-3)

45.  Yro sBIsAETCS NPUYUHON B3aMMOAEHCTBYS (MPUTSDKEHUS M OTTATKABAHUS ) MOJICKYI?
a) CHUIIBI DIIEKTPUYECKOTO B3aMMOICHCTBHUS

b) Cuibel Ban nep-Baansca

c) CuItbl TPaBUTAILIMOHHOTO TPUTSKCHUS

d) BHyTpusiiepHbIe CHITBI

(OIIK-3)
46. YT0 Ha3bIBAETCA KPUTUUYECKOU TEMIIEpaTypou
a) Temmeparypa KUNeHus
b) Temmeparypa ¢a3oBoro nepexoja
c) Temmeparypa, Bblllle KOTOPO HUKAKUM IOBBIIICHUEM JaBJICHUS HEJIb3sl IPEBPATUTD I'a3
B )KHJIKOCTb
d) Temmneparypa, Ipu KOTOPOH MpeKpalaeTcs NOCTynaTeaIbHOe IBUKEHHE MOJICKYJ
(OIIK-3)
: T
(p+—=)V-b)=RT
72
47. Uro yuuthiBaeT nompaska b B ypaBuenun Ban nep Baanbsca 7
a) JlononHuTENbHOE AABJICHUE Ta3a
b) Cuiibl B3aUMOJICHCTBUS MEXKTY MOJIEKYJIaMU
C) DHEPrUI0 MOJICKYIT
d) Pa3mep monexyn
(OIIK-3)
48. Kakwue 13 cneayronmx npoueccoB OTHOCATCS K PIyKTyauusam?

1) BpoyHOBCKOE ABHKEHUE;
2) XaoTU4yecKoe JBUKEHUE MOJIEKYJ;
3) OxnaxieHue B BO3JlyXe HarpeToro Tena;
4) O6pazoBaHue 3apOJIBIIIICH IMapa B HArPETON 0 TeMIIEpaTypbl KUTICHUS KUJIKOCTH.

a) Bce nmpomecchr

b) Bce nporieccsl, 3a HCKITIOYEHUEM 2
c) Bce nporieccsl, 32 HCKITIOYSHHEM 3
d) Bce mporieccsl, 3a uckirouenuem 4

64



5. MeToanyeckue MaTepuaJbl, ONpeaesionue Npoueaypbl OlleHMBaHUSA
KOMIIETEHIIUMN

5.1. Kpurepuu oieHKH YyCTHOTO OIIPOCa

[Tpu ouenke oTBeTa 0Oy4JaOUIETOCs HA/I0 PYKOBOICTBOBATHCS CIICAYIOIIMMHU
KPUTEPHUSIMH, YIUTHIBATH!
1) nOHOTY U IPaBUIILHOCTH OTBETA;
2) creneHb OCO3HAHHOCTH, TOHUMAHUS U3Y4YE€HHOTO;
3) s13pIKOBOE OPOPMIICHHE OTBETA.
OtMmetka "5" cTaBUTCS, €CJIM 00yUYaAIOIIUNACS .
1) nonHO M3NaraeT U3y4eHHbIN MaTepuall, 1a€T IPABUIBHOE OIIPEIEICHUE TOHATHI;
2) obHapyXH1BaeT HOHUMaHHE MaTepHrasa, MOKET 00OOCHOBATb CBOM CYKACHUS, IPUMEHUTh
3HAHUS HA MPAKTUKE, IPUBECTH HEOOXOIMMBbIE IIPUMEPHI HE TOJIBKO 110 Y4eOHUKY, HO U
CaMOCTOSITEJIbHO COCTaBJICHHBIE;
3) u3naraer Marepuall NocaeA0BaTEIbHO U IPABUIBLHO C TOYKH 3PEHUSI HOPM JINTEPATYPHOTO
A3bIKA.
Otmetka "4" ctaBuTCs, eciu oOydarouuiics 1aéT OTBET, yIOBJIETBOPSIIOIINM TEM Ke
TpeOOBaHUSM, UTO U U1 OTMETKH "5", HO momyckaeT 1-2 omuOKu, KOTOpBIE caM K€ UCTIPaBIIseT,
u 1-2 HenouéTa B OCIEI0BATENLHOCTH U S3bIKOBOM O(OPMIICHUH U3J1araeMoro.
Otmerka "3" cTaBuTcs, eciau oOydarouuiics oOHapyKUBAeT 3HAHUE U IOHUMaHUE OCHOBHBIX
MMOJI0KEHUH JaHHOW TEMBI, HO:
1) u3naraeT mMatepuai HeMoOJIHO U JOIYCKAeT HETOYHOCTH B ONPEICICHUH TTOHITHIA HIIH
(bopMyIUpPOBKE MPABUIL;
2) He yMeeT AOCTaTOYHO IITyOOKO H JI0Ka3aTelIbHO 000CHOBATH CBOU CYXK/ICHHS M IIPHBECTH
CBOM NIPUMEDBI;
3) u3naraet MaTepuall HEMOCICJOBATEILHO U JIOMYCKACT OIIUOKHU B S3IKOBOM 0()OPMIICHHH
U3JIaraeMoro.
Otmetka "2" cTaBuTCs, eciau oOydarouiics oOHapyKUBaeT He3HaHUe OoJbIlei yacTu
COOTBETCTBYIOILIETO pa3zelia U3y4aeMoro MaTepuaa, JoMycKaeT OIHOKU B (OPMYITUPOBKE
OTIpeieIeHU i U IPAaBUJI, UCKAXKAIOLINE UX CMBICH, OECIIOPSA0YHO U HEYBEPEHHO U3J1araeT
matepuai. OueHka "2" oTMe4aer Takue HeA0CTAaTKU B IIOJITOTOBKE YUYEHUKA, KOTOPbIE SIBIISIFOTCS
CEpbE3HBIM NPEMATCTBUEM K YCIIEIIHOMY OBJIAIEHUIO OCIEAYIOUIMM MATEPUAIIOM.

5.2. Kputepun onleHMBaHHUs Ka4yeCTBA BbINOJIHEHHUS J1a00pPATOPHOI0 NPAKTHKYMA

OrneHka «3a4TeHO» BBHICTABIsIETCS OOydaromeMycs, eciau JiabopaTopHas padoTa BBITIOTHEHA
MPAaBWJIBHO M OOydYaromuiics OTBETWJI HAa BCE BOIPOCHI, TOCTaBJICHHBIC MpEMojaBaTelieM Ha
3allHTe.
OrieHKa «He 3aYTEeHO0» BBICTABIISETCS O0ydaromeMycs, ecii JaboparopHast padoTa BBITOJIHEHA
HE MPaBUJIBHO WM OOydaroluiics HEe MPOSBUI MIYOOKUX TEOPETUYECKUX 3HAHWUU MpHU 3alluTe
paboThI

5.3. Kpurepuu onieHUBAHUS TECTHPOBAHHSA

[Tpu TecTupoBaHMM Bce BepHbIE OTBeThl Oepytcst 3a 100%.
90%-100% oTau4HO

75%-90% xopor1o

60%-75% ynoBIETBOPUTEIHHO

Menee 60% HEYTOBIETBOPUTEITHEHO
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5.4. Kpurepun onieHHBaHHS Ka4eCTBA BbINOJHEHUSI KOHTPOJIbHON PadoThI:

OrneHKa «3a4TEHO0» BBICTABISICTCS OOydYarOIIEMyCs, €CIH KOHTPOJbHAs padoTa BBITOJHEHA
NPaBWIBHO M OOYyYaroIIuiicss OTBETHJI Ha BCE BOIPOCHI, NOCTABJIICHHBIC NpenojaBaTeieM Ha
3aIuTe.
O1cHKa «He 3a4YTEHO0» BBICTABISIETCS O0YJArOIIEMYCsl, €CIM KOHTPOJbHAs paboTa BBHITOJIHEHA
HE MPABWIBHO WM OOyYaroluiics HE MPOSBUI IIYOOKUX TEOPETUYCCKUX 3HAHWUN MPHU 3aIIUTE
paboThI

5.5. Kpurepuu oueHuBaHusI 3a4eTa
Hrororoii ¢hopMoil KOHTPOJSI 3HAHWUN, YMEHHH W HABBIKOB IO JUCIUIUIMHE SIBISICTCS
3a4er.
OneHka 3HaHUH 00yYaIOMIETOCs MPOU3BOAUTCS IO CICAYIOIINM KPUTEPHSIM:
— 3HaHME Ha XOPOLIEM YPOBHE COJIepKaHUs BOIIPOCA;
— 3HAaHHE Ha XOPOUIEM YPOBHE TEPMUHOJIOTUU JUCUUILINHBI,
— HCIOJIb30BAaHUE B OTBETE MaTepHaa U3 JAONOJTHUTEIbHON JIUTEPATYPHI;
— yMEHHE TMPUBECTU MPAKTUYCCKUU TMPUMEP HCIOIb30BAHUS KOHKPETHBIX IPUEMOB U
METOJIOB TI0 CHEIU(PUKE U3YIaeMOM TUCITUTIINHEI;
— HCIOJIb30BAaHUE B OTBETE CAMOCTOATENIbHO HAalJJEHHBIX IPUMEPOB;
— HaIW4he COOCTBEHHOU TOYKH 3PCHHMSI 110 MPOOIEME H YMEHHE €€ 3alUTHTh;,
— YMEHHE YETKO, KPAaTKO U JIOTUYECKH CBSI3HO U3JI0KUTh MaTepHall.

3aget npoBoauTCA B hopMme cobeceoBaHMsI [0 BOIPOCAM K 3a4eTy.
Kpurepun oneHuBaHust oOTBeTa OOYyYalOIIErocss Ha 3adeTe Ompejensercs ¢
UCIIOJIb30BAHUEM CIIETYIOIIECH CHCTEMBI OLICHOK
OueHka «3a4TeH0» IIPEAINOoJIaraer:
— Xopollee 3HaHWEe OCHOBHBIX TEPMUHOB U MOHSATHI Kypca;
— XOpollee 3HaHWE U BIAJICHUE METOIaMH U CPEICTBAMH PELICHUS 3a/1ay;
— TIOCJIEZI0BATENbHOE M3JI0KEHNE MaTepHraia Kypca;
— yMeHue popMyJIMpOBaTh HEKOTOPbIE 0000IIEHNUS IO TEME BOIIPOCOB.
OreHKa «He 3a4TeHO0» MPEIoJaraeT:
— HEYJOBJIETBOPHUTEIHHOE 3HAHNE OCHOBHBIX TEPMHHOB H IMOHATHH KypCa;
— HEyMEHHE pellaTh 3a/1a4H;
— OTCYTCTBHE JIOTUKH U TOCIIEIOBATEILHOCTH B N3JIOKEHUN MaTepHaia Kypea;
— HeyMeHue (popMyJIupoBaTh OT/AEIbHbIE BEIBOJBI M 0OOOIIECHHS 10 TEME BOIPOCOB.

5.6. Kputepum oueHuBaHHs IK3aMeHa

Wtorosoii ¢gopmoil KOHTpOJS 3HAHWHA, YMEHMM M HaBBIKOB. OK3aMEH IPOBOAMTCS B
dopme cobecenoBaHusl MO OMiIeTaM, KOTOpbIE BKJIIOYAIOT 2 (J1Ba) TEOpETHUECKUX Bompoca U 1
3a/1aua. DK3aMeH MpEeIoaraeT MmoxydeHue oOydaronuxcsi OJJHOM U3 OLEHOK MO S-0allbHOMN
LIKaJIE: «OTIMYHOY», «XOPOILO0Y, «yJAOBIETBOPUTEIIBHO» UIH «HEYTOBIETBOPUTEIBHO.

[IpoBenenne 5Kk3aMEHOB KaK OCHOBHOM (OpMBI MPOBEPKH 3HAHMNA OOy4aronmxcs
npezrnonaraeT coOMoIeHNe psaa YCIOBHU, 00eCeunBaloINX MeAarornieckyro 3hHeKTuBHOCTh
OLIEHOYHOM IpoLeaypbl. Baxunennme cpean HUX:

1. cremenp oxBaTa pa3jenoB y4eOHOW MpOrpaMMbl U MOHHMMAaHHE B3aUMOCBSI3EH MEXITY

HUMU;

2. rnyOMHa TOHUMAaHHUS CyllecTBa OOCYKIaeMbIX KOHKPETHBIX HpoOieM, a TaKxke
aKTyaJIbHOCTH U MPAKTHUYECKON 3HAYMMOCTH U3y4aeMOW JUCIUILINHBL,
JMarna3oH 3HaHus GUI0CO(CKOM TUTEpaTypHI;
JIOTUYECKH KOPPEKTHOE, HEMPOTUBOPEUNBOE, TIOCIIEI0BATEIbHOE U apTyMEHTUPOBAHHOE
IIOCTPOEHUE OTBETA HA 3K3aMEHE;

~w
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5. YPOBCHL CaAMOCTOATCIILHOTO MBIIUICHHUA C€ 3JICMCHTAMH TBOPYCCKOro I1oAxoda K

H3JI0KCHUIO MaTepuaa.

OLIEHKHU «OTJIMYHO» 3aCITYKUBAET OTBET, COJIEP KAIIIHI:

1.

4.
S.

rIyOOKOe M CHCTEMaTHYeCKOe 3HAHME BCEro MPOrpaMMHOr0O MaTepuaia U CTPYKTYpbI
KOHKPETHOM JTUCHUIUIMHBI, & TAK)K€ OCHOBHOTO COJIEpXAHUS W HOBALUU JIEKIIMOHHOTO
Kypca o CpaBHEHHIO ¢ Y4eOHOIl TuTepaTypoii;

OTUYETJIMBOE U CBOOOTHOE BIJIAJICHUE KOHICNTYAIBHO-TTOHSITHIHBIM aNlapaToM, HAYYHBIM
A3BIKOM U TEPMHUHOJIOTHEH COOTBETCTBYIOIIEH Hay4yHOU 00JacTH;

3HAHUE OCHOBHOW JHUTEPATypbl U 3HAKOMCTBO C JOMOJHUTEIHLHO PEKOMEHJIOBAHHOMU
JIUTEPaTypoi;

YMEHUE BBITIOJIHITH MPEyCMOTPEHHBIE IPOrPaMMOii 3aaHus;

JIOTUYECKH KOPPEKTHOE U YOeIUTENbHOE U3JI0KEHHE OTBETA.

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

1.
2.

3.
4.
5

3HaHUE y3JI0OBBIX MPOOJIEM MPOrpaMMbl U OCHOBHOT'O COJIEpKaHMsI JIEKIIMOHHOIO Kypca;
YMEHHUE II0JIb30BAaThCA KOHIIENTYaJIbHO-TIOHATUMHBIM alllapaToM B IPOLECCE aHaIM3a
OCHOBHBIX IIPOOJIEM IIPOrPaMMBlI;

3HAHME BaXHEUIINX paboT U3 CIUCKAa PEKOMEHJOBAaHHOM JINTEPATYPBI;

YMEHHE BBIIOJIHATD IIPEYCMOTPEHHBIE IPOTPAMMOM 3aJaHMS;

B LEJIOM JIOTHYECKM KOPPEKTHOE, HO HE BCerga TOYHOE M apryMEHTHPOBAHHOE
U3JI0’KEHUE OTBETA.

OLIEHKHU «yAOBJIETBOPUTEILHOY 3aCITYKUBAET OTBET, COJCPIKAIIIMNA:

1.
2.
3.

4.
S.

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

3aTPYJHEHMSI C MCIOJIb30BAaHUEM HAyYHO-TIOHATUHHOIO ammapara M TEPMHUHOJIOTUHU
JUCLUATIINHBI;

HEIOJIHOE 3HAKOMCTBO C PEKOMEHI0BAaHHOW JINTEPATypOH;

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

OHGHKa «HCYAOBJICTBOPUTCIILHO» CTABUTCS ITPU:

1.
2.

HE3HaHWHU JIMOO0 OTPHIBOYHOM IPECTABICHNN Y4eOHO-IPOrPaMMHOT0 MaTepuana;
HEYMEHUU BBIIOJIHATH NIPEAYCMOTPEHHBIE IPOTPAMMOM 3aIaHUs.

Hrorosas OIICHKA 3a 3K3aMCH BBICTABJIACTCA MPEIIOAABATCIIEM B COBOKYITHOCTH, YUWUTBIBAsA
OLICHUBAHNUEC TCCTUPOBAHUA U HpaKTHKO'OpHeHTHpOBaHHOP’I YaCTH DK3aMCHaA.
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IIpunoxenne 2.

AHHOTAaIUs padoyeil MPorpaMMbl AU CHUILIMHBI

JucuuniamHa dusuka

(Momyp)

Peanuzyembie OIIK-3, TIK-2

KOMITCTCHIIUI

Nunukatopel OIIK-3.1 JlemoHcTpupyeT 3HaHUE (PyHIaMEHTAIBHBIX 3aKOHOB MTPUPOIBI
JIOCTHIKEHHUS Y OCHOBHBIX (PU3UYECKUX U MATEMATHYECKUX 3aKOHOB.

KOMIIETEHIINH OIIK-3.2 IIpumensier pu3nyeckue 3aKOHBI 1 MATEMATHUYECKHUE METOIbI

JUISl pEIIEHHUS 3a]1a4 TEOPETUYECKOr0 U IPUKIIAJHOTO XapaKTepa.
OIIK-3.3 BriOupaeT MeTOIbI MOJICIMPOBAHUS W CPEICTBA M3MEPECHUM
JUISL TIPOBEACHUSI SKCHEPUMEHTAIBHBIX HCCICAOBAHUN MPU PEIICHUHN
npodecCHOHANBHBIX 3a]1au.

[1K-2.1. Bpmonaser odopmieHne or4era O  MPOBEICHHOM
o0ciieZIoBaHUM O0BEKTa KalUTAJIBHOI'O CTPOUTENIBLCTBA, JUISI KOTOPOTO
IIpelHa3HayeHa CUCTEMA JIEKTPOCHA0KEHHUS.

[1K-2.2. Bbinonnser oQopMiIeHHE TEXHUYECKOro 3aJaHus Ha
pa3paboOTKy  MPOEKTa  CHUCTEMBI  JJIEKTPOCHAOKEHUSI  OOBEKTOB
KaIllUTaJIbHOI'O CTPOUTEJILCTBA.

[1K-2.3. Bemonaser odopmieHne KOMIUIEKTOB MPOEKTHOW M pabodeit
JOKYMEHTAllUM IPOEKTa CHUCTEMBbl 3JIEKTPOCHAOXKEHUS OOBEKTOB
KalUTaJIbHOI'O CTPOUTENILCTBA.

pr,I[OGMKOCTB, 3.C.

432/12

DOopMBbI OTYETHOCTU
(B T.4. IO ceMecTpam)

3ayer B | cemectpe, 3K3aMeH BO 2 M 3 ceMecTpe
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