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®OHJ] OLIEHOYHBIX CPE/ICTB

1 PE3YJIBTATBI OCBOEHUsA AUCIUIIJIMHBI, IIEPEYEHb OIEHOYHBIX
CPEJACTB U KPUTEPUU OLNEHUBAHMUSA

11

Pe3y1'IBTaT]':>I OCBOCHU JHUCHHUITINHBI

Tabmuna 1 — [lnanupyemsie pe3yibTaTbl 00y4eHUS MO TUCHUILUIMHE, COOTHECEHHBIE C YCTa-

HOBJICHHBIMH MHAUKATOpaMU JOCTUKCHU A KOMHCTGHI_II/Iﬁ

Kox u Haumenosa-

HNupukaropel goctu-

Pe3ynbrarel o0ydeHus (BiaieHUs,
YMEHMSI U 3HaHMSI), COOTHECEHHBIE C

Hucuunnmna
HUE KOMIETEHUUN | >KEHUS KOMIETEHIINH KOMITIETCHIUSIMU/MHIUKATOPaMHU J0-
CTH)KEHUSI KOMIIETEHIUH

OIIK-1 Cnocoben 3namy. hU3NYECKUe MPOIECChl, MPo-
pemiarhb 3amaun | OIIK-1.2  Omnpenene- TEKalome Ha 00BEeKTe mpodeccuo-
npo(ecCHOHANBHOM | HU€  XapaKTepUCTHUK HAJIBHOH J1eATeIbHOCTH.

NEeSITeTbHOCTH ~ Ha | (U3NIECKOTO Iporiecca Ymems: omnpenenits XapakTepH-
OCHOBE UCIHOJb30- | (IBIEHUS), XapakKTep- CTUKU (PU3NYECKOr0 Mpolecca WU
BaHUS TEOpEeTHYe- | HOro sl  OOBEKTOB Prsika SIBJIICHUS, XapaKTEpHOro MJis O00bek-
CKUX U TpaKkThye- | mpoPeccuoHaNbHON TOB MPOoEeCCHOHATBHON AESITeTbHO-

CKUX OCHOB e€cTe-
CTBEHHBIX U TEXHHU-
YECKUX HayK, a
TaK)Ke MaTeMaThye-
CKOrO annapara

JEATeNIbHOCTH, Ha OC-
HOBE TEOPETUYECKOTO
(3KCIEpUMEHTAIIHOTO)

HCCICOOBaAHUA

CTH.
Bradems: HaBblkamMM TpejcTaBiie-
HUSL U pemeHus (PU3NYECKUX Ipo-
LIECCOB U SIBJICHUM B BHJIE COOTBET-
CTBYIOIIMX YPaBHEHHH.

12K OICHOYHBIM CPCACTBAM TCKYHICTO KOHTPOJIA YCIICBACMOCTHU OTHOCATCA:

- TCCTOBBIC 3aJITaHUS OTKPBITOTO 1 3aKPBITOI'O THUIIOB,

- 33/1aHUS U KOHTPOJIbHBIE BOIIPOCHI 110 JJAOOpaTOpHBIM paboTam.

K OLCHOYHBIM CPCACTBAM IJId HpOMe)KyTOqHOfI arTeCTalilu OTHOCATCA 3K3aMCHAIIMOHHBIC

3alaHuA 10 JUCHUIUINHE, ITPEACTABIICHHBIC B BUAC 3K3aMCHAIITMOHHBIX BOIIPOCOB U TCCTOBBIX 3aJid-

HUH 3aKPBITOTO U OTKPBITOTO THUIIOB.

1.3 Kputepuu OlleHKH pe3yabTaTOB OCBOCHUS JUCITUTUTNHBI.

YHI/IBepCHJ'II)Hafl CUCTCMAa OLICHUBAHUA PE3YJIbTAaTOB 06yqu1/I51 BKJIFOYAeT B CeOS CHUCTEMEI

OIICHOK: 1) COTIIUYHO», «XOPOUIO», KYAOBJICTBOPUTCIBHOY», «HCYAOBJIICTBOPUTCIILHO», 2) «3a4TCHO»,

«He 3auTeHo»; 3) 100 — 6ayuIbHYI0/TIPOLIEHTHYIO CUCTEMY U MPaBUIIO EPEBO/IA OILICHOK B MATHOAIITb-

HYIO cucTemy (Tabi. 2).

Tabmuna 2 — Cructema OIeHOK M KPUTEPUH BBICTABIICHHUS OIICHKU

Cucrema 2 3 4 5
OIIEHOK 0-40% 41-60% 61-80 % 81-100 %
«HEYJ0BJICTBOPH- «Y/AOBJIETBOPH- «XOPOIIIOY «OTJITHIHO»
TEJIbLHO» TEJIBLHO»
Kpwurepuit «HE 3aYTEeHO» «3aYTEHO»

1 CucremHoOCTH O6mamaer uactmu- | Obmagaer  MuHH- | O6mamaer Habo- | O0mamaeT  MOIHO-
H IOJIHOTA 3HA- HBIMH W Pa3po3HCH- | MaTbHBIM HA0OPOM | pOM 3HAaHWH, JO- | TOW 3HAHUW WU CH-
CTATOYHBIM  JUISL | CTEMHBIM B3TJISIOM
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Cucrema 2 3 4 5
OIIEHOK 0-40% 41-60% 61-80 % 81-100 %
«HEeYyJ0BJIETBOPH- «Yy/A0BJIETBOPH- «XOPOIIO» «OTJIHYHO»
TeJIbHO» TeJIbHO»
Kputepunii «He 32a4YTEeHO0» «3aYTEHO»
HUH B OTHOIIIE- HBIMH 3HAHUSMH, KO- | 3HAHUH, HEOOXOIH- | CHCTEMHOIO Ha U3y4aeMBbIld 00b-

HHUU H3y4aeMbIX
00bEKTOB

TOpbIE HE MOXET
HAYYHO-KOPPEKTHO

CBSI3BIBATh MEXITY CO-
00if (TOJIEKO HEKOTO-
pble M3 KOTOPBIX MO-
KET CBSI3BIBATh

MeXTy co00H)

MBIM JJII CHCTEM-
HOTO B3TJIsIa Ha
W3y4aeMblii 00BEKT

B3TJI51/1a HA M3yYa-
€MBbIA 00BEKT

CKT

2 Pa6ora ¢ uH-
dopmanmei

He B
HAXOIHUTh HEOOXOHu-

COCTOsIHUH

Myl WH(OpPMAIHIO,
b0 B COCTOSHHHU
HaXOINTh OT/ICIIbHBIC
uHpOop-
Mally B paMKax To-

(dbparMeHTHI

CTaBJICHHOH 3aJauu

MoxeT HaWTH He-
00X0AUMYI0  WH-
¢dbopMaruio B pam-
Kax MOCTaBJICHHOM

3aJadyu

MosxeTt HalTH,
UHTEPIPETUPO-

BaTb U CHCTEMa-
TU3UPOBATH HEOO-
XOUMYyt0 UHGpOp-
MalMi0 B paMKax
IIOCTABJIICHHOM 3a-

nayu

MoxeT HalTH, CH-
CTEeMaTU3NPOBATh
HEOOXOINUMYIO WH-
(dhopmaruro, a
Tak)Xe BBIABHTH HO-
BEIE, JOIOIHUTEIh-
HbIC UCTOYHHUKH WH-
¢dbopmaruu B pam-
Kax IOCTaBJIEHHOU
3a/1aun

3 Hayunoe
OCMBbICJIEHHE
H3y4aeMoro siB-
JIEHUsl, MPo-
mecca, 00beKTa

He w™oxer nenath
HAay49HO KOPPEKTHBIX
BBIBOJIOB M3 HMMEI0-
LIMXCS Yy HETO CBEJe-
HUH, B COCTOSTHUM
MPOAHATIU3UPOBATh
TOJBKO  HEKOTOpHIE
U3 HUMEIOLIUXCS y

HETO CBEIECHUI

B cocrossHun ocy-
ECTBIATE HAY4YHO
KOPPEKTHBIA  aHa-
JIU3 IIPEeJOCTaBIICH-

Hol nH(OopMaIH

B cocrosiHuu ocy-
HIECTBJIATh CUCTE-
MaTHYECKUH H
HAy4YHO KOPPEKT-
HBIN aHaJIu3
MIpeI0CTaBIeHHON
UHQOpMAIUH, BO-
BJIEKAET B HCCIIE-
JIOBaHHE  HOBBIE
peieBaHTHBIE 3a-

Jlaye JaHHbIE

B cocrosHumn ocy-
IIECTBIATh CHUCTE-
MaTHYCCKHI H
Hay9IHO-KOPPEKT-

HBbI{ aHaju3 MpeJo-
CTaBJICHHOM HWH-
¢dbopMmaiuu, BOBIIE-
KaeT B HCCIENOBa-
HUE HOBBIE pelle-
BaHTHBIE  IIOCTaB-
JIEHHOM 3a/1a4e J1aH-
HBIE, TMpeaiaraet
HOBBIE PaKypCHI I0-

CTaBJICHHOH 3aJa4u

4 OcBoeHne
CTAaHAAPTHBIX
aJITOPUTMOB pe-
LIeHus1 npogec-
CHOHAJILHBIX 3a-
aaq

B cocTosiHuM pemaTth
TOJIBKO  (hparMeHTHI
MOCTABJICHHONW  3a-
Jladd B COOTBETCTBUH
C 33IaHHBIM AJITOPUT-
MOM, HE  OCBOHI
MPEAIOKECHHBIA ~ ajl-
TOPUTM, JIOIYCKaeT

OLITHNOKU

B cocrosHum pe-
maTh  MOCTaBJICH-
HBIE 33/1a4H B COOT-
BETCTBHM C 3ajaH-

HBIM AJITOPUTMOM

B cocrosinun pe-
ATk IOCTABJICH-
HbIE 33/71a4U B CO-
OTBETCTBUHU C 3a-
JAHHBIM aJTOPUT-
MOM, TIOHHMAaeT
OCHOBBI  IIPEJJIO-
KEHHOTO  aJIro-

puT™Ma

He Tonnko Biameer
aJrOpUTMOM M TIO-
HHUMaeT €ero oc-
HOBBI, HO U IIpeIa-
racT HOBBIE pellle-
HUA B paMKax IIO-

CTaBJICHHOM 3aJa4u

2 OLEHOYHBIE CPEJICTBA JUISA TEKVIIENI W NPOMEXYTOYHOII

ATTECTAIIMA
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OIIK-1 CnocobeH pemats 3agaun MpohecCHOHATBHON ESTeTbHOCTH Ha OCHOBE MCIOJB30-
BaHUs TEOPETUUYECKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX M TEXHUUYECKUX HAYK, & TAK)KE MaTeMa-
TUYECKOTO armnapara.

3agaHus U1 KOHTPOJILHLIE BOIPOCHI 110 JIA00PATOPHLIM pPadoTram

Bropoii cemectp (0yHasg ¥ 04HO-32049Hasg HOPMBEI).

Jladoparopnasi padora Nel. OcHOBBI pu3nueckux u3MepeHuil. MizMepeHus mTaHreHIupKyJIeM |
MUKPOMETPOM, OTIpeiesieHUe TNIOTHOCTH TBEPbIX TeJ MPABUIBLHONU F€OMETPUUYECKON POPMBI.
3ananue Kk 1abopaTopHoii padore:

W3yanth MeTOAbl GU3UUECKUX U3MEPEHUI. BBIMOHUTE H3MEPEHUS IITAHTSHITUPKYJIEM U MUKPOMET-
POM, ONPEIENIUTh IUIOTHOCTU TBEP/IBIX TEJI IPaBUIIBHON T'€OMETPUUYECKON (HhOPMBI.

KoHTposbHbIE BOIPOCHI:

UYro Takoe uznueckas BeaTuunHa?

Urto Takoe usmepenue? Buapl usmMepeHusi, uX OnpeaeneHus.

Uro Takoe pe3ysbTaT u3MepeHus?

YTto Takoe JOBEPUTEIbHBIN HHTEPBA, YEM OH OIpEAeIAeTCs?

YTo Takoe MOrpeuIHOCTh U3MEPEHUI?

Koadppunument CtproaeHTa.

CrnyyaitHasi TOrpeIHOCTb.

[TorpemHoCTh OKpYTIICHHUS.

ITpuGopHas MOrpenIHoCTb.

[TonHas mOrpemHoOCTh NPSAMBIX H3MEPEHUH.

IS e o e L R R A o

[TpaBuna npencraBieHus pe3yabTaTOB U3MEPEHUIM.

Jlaboparopnasi padora Ne2. MccrnenoBanue MEXaHUYECKOTO ABMKEHHUS HA MallluHe ATBYya.
3ananue k 1abopaTopHoii padore:
N3y4unTh 3aKOHBI TOCTYNATEIBLHOTO U BpallaTeIbHOTO IBMKEHUs TBEPAbIX Ten. MccnenoBaTs Mexa-
HUYECKOE ABUKEHUE HA MalIMHEe ATBya.
KoHTpoJibHbIE BONIPOCHI:
1. OOBSICHUTH CXeMY YCTAaHOBKH, 33JI1a4H OIBITA U METOIUKY BBITTOTHEHUS SKCIIEPUMEHTA.
2. TlonmHOE yCKOpEeHHE MPH KPUBOJIMHEHHOM JBMKEHUH BEKTOp M MOJTYJTb TIOJTHOTO YCKOPEHUS.
3. HopmanbHoe ycKopeHHe, TaHTeHIIMAIbHOE YCKOpeHHe. BeKTop u MOayIb.
4. OCHOBHBIE XapaKTEPUCTUKH JBIKEHUS MATEPUAITBHON TOUKH 110 OKPYKHOCTU. CBS3b MEKIY
JMHEHHBIMU U YTJIOBBIMU BETHUHMHAMHU.

5. Macca, cuna.
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6. Wmnynsc Tena. I3Menenue ummysbca tena. IMIyabc Cribl.
7. 3axonsl HproTOHA.

8. MoMeHT HHEepIHH.

9. MoOMEHT CUJIBL.

10. OcHOBHO¥ 3aKOH TUHAMUKH BPAIAaTEIbHOTO ABHKECHHUS TeJla OTHOCUTEIHHO OCH.

Jladoparopnasi pa6ora Ne3. 3ydeHue u npuMeHeHHEe (PU3NUECKOTO U MATEMATHIECKOTO MasITHH-
KOB.
3ananue Kk 1abopaTopHoii padore:
WccnenoBarh mporecc TapMOHUYECKUX KOJEOAHMI MaTeMaTH4YeCKOro M (PU3MUYECKOr0 MasiTHUKA.
BBINOIHUTE SKCIIEPUMEHTAIBHYIO IIPOBEPKY CIIPABEIMBOCTH TeopeMsl [ roitrenca-Iltepuepa.
KoHTposbHbIE BOIPOCHI:

1. OOBICHUTH CXeMY SKCIIEPUMEHTAILHON YCTAaHOBKH, IIEJTH U METOUKY MTPOBEICHUS SKCIIepH-
MEHTA.
[TonsiTre «konebanuey. ['apMoHHYECKHE KOJICOAHUS: OTIpE/ICIICHHE U ypaBHEHUE KOJIeOaHUH.
OcHOBHBIE XapaKTEPUCTUKH KOJIEOaHUH.
Mowment unepuuu. Teopema I'toiirenca — IlITelinepa.

[TonsiTHe «MaTeMaTUYECKHUI MasTHUKY. Y paBHEHHE KOJIEOaHUI MaTEMAaTHIECKOTO MasiTHUKA.

S

[TonsiTue «pu3nyeckuii MasITHUK». Y paBHEHUE KOJIe0aHUI MaTeMaTHYECKOI0 MasiTHUKA.

JlaGopaTtopnas paGora Ned. Omnpenenenue kod(p(dUIMEHTa BHYTPEHHETO TPEHHUS IO METOIY
Crokca.

3ananue k JadoparopHoii padore:

W3yuuT ABMKEHUS Tena B BSI3KOM skuakocTu. Onpeaenuts Ko3(hOUIUMEHT TUHAMUYECKON BA3KOCTH
JUISL HECKOJIBKUX TTPEAJIaraeMbIX KHUIKOCTEN.

KoHnTpoJibHbBIE BOIPOCHI:

OOBSICHUTH CXEMY YCTaHOBKH, 1I€JIM U METOAMKY BBIIIOJHEHUS IKCIIEPUMEHTA.

SIBieHME BSI3KOCTH. 3aKOH, OIMCHIBAIOINI SIBJIEHUE BA3KOCTH.

Cunpl, AeMCTBYIONINE HA NIAPUK, NAJAOIINNA B KUIKOCTb.

Kak u3mensieTcst ckopocTh ABMKEHUS LIApUKa C YBEIMYEHUEM €ro Auamerpa?

Kakwue siBieHuns nepeHoca CymecTBYIOT U KaKUM 3aKOHaM OHM MOJAYUHSIOTCS?
Koadduuments! nepenoca: GopMyibl, BETUUUHBI, BXOAIIUE B (OPMYIIBL.

Jnuna cBoboaHOro npobera: Gpopmyiia, BETUUYHUHBI, BXOAAIINE B (HOPMYIIBL.

O N o g B~ wDd e

XapaKkTepuCTUIECKHE CKOPOCTH: CpelHsis apupMeTHIecKasi, Hanboiee BepOsiTHas CKOPOCTh,

CpenHsis KBaJpaTuuHasi CKOpOCThb. DOpMyIIbl, BETUUYHUHBI, BXOAAIIUE B (OPMYJIBL.
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JlabopaTopnasi pa6ora NeS. OnpeieneHre OTHOLIEHUS TEIJI0OEMKOCTEN BO3yXa METOJ0OM ainadar-
HOT'O pacIIApEHUS.
3ananue Kk 1abopaTopHoii padore:
N3yunTh 3aKOHBI TEPMOAMHAMUKH JUJISl PA3JIMYHBIX TEPMOJMHAMUYECKHUX IpoleccoB. OnpenenuTsb
kodpduuuent [lyaccona as Bo3ayxa.
KoHTposbHbIE BOIPOCHI:

1. OOBsACHUTH CXEMY YCTAaHOBKH, LIE€JIX U METOJIUKY BBIMIOJIHEHUS 3KCIIEPUMEHTA.

2. TlonsTHe «BHYTPEHHSS SHEPTUSI»?

3. PabGora B repmoaunnamuke. ['paduaeckuii cMbica paboTHI.

4. Tennoémkocts. Buasl Teruioemkoctei. EnuHuiibl usmepenus.

5. IlepBoe Hayano TepMoaAMHAMUKH: (POPMYIUPOBKA, PopMyIia, PU3NUECKUI CMBICT BXOJSIINX

BEJIMYHUH.

6. IlepBoe Ha4anO TEPMOTUHAMHKH JUISI H3OIMPOIECCOB.

7. Anumabarubiii nporecc. YpaBaenue [Tyaccona. Koaddumment ITyaccona.

8. IlepBoe HayagO TEPMOJUHAMMKHM Ul aMabaTHOIO Mpolecca.

9. ®usuueckuii CMBICT YHUBEPCAILHOM ra30B0oil mocTossHHOH R.

10. ®opmynupoBka u Gpopmyna ypaBHeHus: Maiiepa.

11. Bropoe Havasio TepMOIUHAMHUKH.

12. Tlpsamoii u o6patusiit nuki. Tepmudeckuit KIT. XonoauneHelit ko3dduiuent.

Tperunii cemecTp (0OyHAS U OYHO-3a09HAA (POPMBI).

JlaGopaTopnas paGora Ne6. MoaenupoBaHue IIOCKONAPAIENIBHOTO MIEKTPOCTATUYECKOTO 11OJIs
TOKOM B IPOBOJISLIIEM JIUCTE.
3aganue k JabopaTopHoii padore:
I/I3y‘-II/ITI) CHUJIOBBIC JIMHUW W JSKBUIIOTCHIUAJIBHBIC IMOBEPXHOCTHU noneﬁ, CO3AaHHBIX Pa3JIMYHBIMH
SJICKTPUYCCKUMMU 3apsaaaMu.
KoHTpoJibHbIE BONIPOCHI:
1. OOBsACHUTH CXeMy YCTAaHOBKH, LI€IM U METOJIUKY BBITIOJTHEHUS SKCIIEPUMEHTA.
3akoH KyioHa.

ITousTue HAIMpPs>KECHHOCTHU SJICKTPUYCCKOT'O ITOJIA.

CBs3b MCKAY HAIPS)KCHHOCTBIO U ITOTCHIIUAJIOM.

2
3
4. TloHATHe MOTEHIIMANA AIEKTPUUIECKOTO MOJSL.
5
6. DOKBHUNOTEHIMATBHBIE TOBEPXHOCTH.

5

PaboTa aeKkTpraecKoro moJst o MePEMEIICHHIO TOYETHOTO 3apsiia.
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8.

[ToHsiTHE O TUHEHHOM, TOBEPXHOCTHON M 0OBEMHOH TIIOTHOCTSAX 3apsaa.

JlaGoparopuas padora Ne7. MccienoBanrue MarHUTHOTO TOJISI HA OCH KOJIBLIEBOM KAaTYIIKH.

3ananue Kk 1abopaTopHoii padore:

HccnenoBaTb MarHUTHOE I0JI€, CO3AAHHOE BHYTPH COJIEHOMA. [IpOBEpUTH SMIIMPUUECKYIO 3aBHCH-

MOCTB C TIOMOIIBIO PACYETOB MO AHATUTHYECKUM (HOPMYJIIaM.

KoHTposbHbIE BOIPOCHI:

1.

2
3
4.
5
6

OOBSICHUTH CXeMY YCTaHOBKH, 1€JI U METOAMKY BBIIIOJHEHUS IKCIIEPUMEHTA.
MaruutHoe noJjie. MaruuTHas UHAYKIU

[TpuHImMI neucTBUs JaT4rKa XOoJuIa.

HapucoBaTh kapTUHY CHIIOBBIX JIMHHM MAarHUTHOTO TTOJISI KOJIBIICBOM KATYIIIKH.

3akoH buo - CaBapa — Jlannaca.

[Ipumenenue 3akoHa buo - CaBapa — Jlammaca k pacuéry MarHUTHOM MHAYKIIMH, CO3/a-
Ba€MOW KPYTOBBIM BUTKOM C TOKOM.

[Ipumenenue 3akona buo - CaBapa — Jlamiaca k pacuéTy MarHUTHOM WHIYKIIMH, CO3/1a-
BA€MOU MPSMOJIMHENHBIM IPOBOJHUKOM C TOKOM.

[Ipumenenue 3akona buo - CaBapa — Jlammaca k pacuéry MarHUTHOM MHAYKIIMH, CO3/a-
BaeMOW OECKOHEYHO JUTMHHBIM MPSIMOJIUHEHHBIM MPOBOJHUKOM C TOKOM.

IToTok BEKTOpa MArHUTHON UHIYKIIHH.

JlaGopaTopnas paGora Ne8. OnpeneneHue yIenbHOTO 3apsa IeKTpOHa METOJJIOM MarHeTpoHa.

3ananue k JadboparopHoii padore:

I/I?,qu/ITB ABVIKCHUC 3aPAKCHHBIX YaCTHIL B SJICKTPUYCCKUX U MArHUTHBIX ITOJISAX. OHpeI[CJ'II/ITI) C I10-

MOIIBKO MAarH€TpoOHa y')leJ'ILHLII\/’I 3apAad SJICKTPOHA.

KoHTpoJibHbIE BONIPOCHI:

1.
2.

OOBSICHUTD CXEMY YCTAaHOBKH, LICJIN U MCTOANKY BBIIIOJTHCHUA SKCIICPUMCHTA.

Cwua Jlopennia. Onpenenenue, popmyiia, HarmpapiieHHe ( MPaBUIIO JIEBOM PYKH),PUCYHOK.
PaGora o nepemMenieHno 3apsiaa B 2IEKTPUIECKOM MOJIe: onpeeneHue, Gopmyrna, Beiu-
YHHBI, BXOASIINE B GOpMYITy.

Uto Takoe KpuTHYECKas cuja Toka B cojieHouie? Kak ee onpenenuts?

Bnusaue Ha MOJIYYCHHBIC PE3YIIbTAThI USMCHCHUA HAIIPABJICHUA TOKAa B COJICHOUC.
H3meHsieTcss U HANpsOKEHHOCTH (MOTEHIIMAM) SJEKTPUUYECKOTO TOJIsi B MPOCTPAHCTBE
MEXIYy KaToJIOM M aHOJIOM JIAMIIOBOTO ihofa?

Yro Takoe HUIMHIpUYECKas CUCTeMa KoopauHaT? YeM oHa MPUHIMIIUAIBLHO OTINYAETCS

OT JIEKapTOBOW?
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JlabopaTopnas padora Ne9. Onpenenenre NIMHbI BOJIHBI MOHOXPOMAaTHYECKOTO CBETA C IIOMOLIbIO
uHTEp(EpPEHIINH OT IBYX LIEJICH.
3ananue Kk 1abopaTopHoii padore:
N3yunts meron HOura. HccrnemoBaTh 3aBUCUMOCTH IIMPHUHBI MHTEP(EPEHIIMOHHOW IMOJOCHI OT
JUIMHBI BOJIHBI U TAPaMETPOB YCTAaHOBKH.
KoHTposbHbIE BOIPOCHI:

1. OOBICHUTH CXEMY YCTaHOBKH, LIEIM U METOJUKY BBIIIOJIHEHUS SKCIIEPUMEHTA.

2. BonnoBas npupoaa cseta. CBeroBas BojHa. ['paduk.

3. CBeToBOIi BEKTOD.

4. VnteHcuBHOCTH cBeTa. CBSI3b MHTEHCUBHOCTU U aMILIUTY/IBI.

5. Hnrepdepenuus ceera. KorepeHTHbIE BOTHBI.

6. Onruueckas U reomerpudeckas JiuHa MyTu. CBs3b Mexay HUMU. OUINUECKUI CMBICI

KO3 UIIMEHTA MPOTOPIIMOHATBHOCTH MKy HUMHU.

7. Cnoxenue KojaeOaHUM OT ABYX UCTOYHUKOB. PUCyHOK.

8. VYcnoBue MUHHMYyMa U YCIIOBHE MAaKCUMyMa JUIsl PAa3HOCTH X0J1a M pa3HOCTH (a3.

9. Meroabl nony4eHust UHTEPPEPEHIIMOHHON KapTUHBI: IPUMEPHI C PUCYHKAMH.

10. Meton FOHra: pucyHoK, (hOpMyIIEL.

11. UnTepdepeniins B TOHKUX TUICHKaX: pUCYHOK, (POPMYITHIL.

12. Konsia HeroToHa.

13. IlpumeHeHne UHTEPHEPEHIINN.

Jladoparopnas padora Nel(. Vzy4yenue siBnenus qudpakin cBeTa.

3aganue k JabopaTopHoii padore:

HccnenoBaTh CHIEKTp, MOTyYaeMblid ¢ TIOMOIIbIO AU(PPaKIUOHHONW peméTku. OnpenenuTs JIUHY
BOJTHBI, TTApaMETPhl HEU3BECTHOUW PEIIETKH.

KoHnTpoJibHBIE BOIPOCHI:

OOBSICHUTD CXeMY YCTaHOBKH, IIEJIM U METOJUKY BBIITOJIHEHHUS SKCIIEPUMEHTA.

Bousina. Byl BoiH. YpaBHEHUE IIIOCKOM BOJIHBL. BoIHOBOE ymnco.

BomHoBoO# QpoHT, BOIHOBas MOBEPXHOCTH. [|TiHA BOIHBEI, (Da3oBasi CKOPOCTh, epuo, dasa.
Bomnoas mpupoga ceera. CBeroBast BosiHa. ['paduk.

HNuTencuBHOCTh cBeTa. CBA3b MHTEHCUBHOCTU U aMILJTUTY/IbI.

[IpuHuuMIbL, JIeXkKale B OCHOBE BOJHOBOM TEOPUU CBETA.

B uém coctourt siBienne nudpakiuu B onTuke?

O N o g B~ WD P

Bunber nudpakunn.
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9. Tpunuun I'toitrenca. [puniun [roiirenca-®@penerns.

10. Meton 30H ®penens.

11. Tudpaxmus @paynrodepa Ha OHON 1IETH. Y CIIOBUE MAKCUMYMOB 1 MUHHUMYMOB JTU(dpaK-
117078

12. Mudpaxmonnas pemérka. AudpakinoHHbINA CIEKTP.

13. PeméTka Kak qUCTIEpCHOHHBIN PUOOp.

Jlaboparopnas padora Ne 11. M3yuenue nonspuzanuu csera. [IpoBepka 3akona Maitoca.
3ananue Ha JadopaTOPHYIO padoTy: M3yuuTh sBICHUE NOISAPU3ALMHU CBETA. BHIMOIHUTE 3KCTIEpU-
MEHTAaJIbHYIO IIPOBEPKY 3aKkoHa Mastoca.
KouTtpoJibHbIe BONPOCHI:
1. OOBICHUTH CXEMY YCTaHOBKH, LIEIM U METOJUKY BBIIIOJIHEHUS SKCIIEPUMEHTA.
[lepeuncnuTh OCHOBHBIE CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.
HasBatpe pa3HOBUIHOCTH MOJIIPU3AIINH CBETA.

2
3
4. Tlonspusatopsl. [lomyueHue miockononasipu30BaHHOTO CBETA.
5. OOmwsacHUTH 3aKk0H Maitoca.

6

HpI/IMeHCHI/IC [oJsipu3anuu B COBpeMeHHOﬁ TCXHHKC.

JlabopaTopnasi pa6ora Nel2. M3yueHne aTOMHBIX CIIEKTPOB IPU MOMOIIM TPU3MEHHOTO CIIEKTPO-
rpada.
3aganue Ha 1a0opaTopHyI0 padoTy: 3aperucTpUpOBaTh CIIEKTPBI OJHOATOMHBIX I'a30B; PACCUUTATh
noctosiHHyto Punbepra.
KoHTpoJibHbIE BONIPOCHI:
1. Mogens atoma Tomcona. OnsiT Pesepdopaa. Monens atroma Pezepdopna. Henocratku mo-
JEIIN.
2. Tlocrynatsl bopa.
3. Jluueigarterii ciekTp aToMa Bojgopoaa. O6ooménnas Gopmyrna baremepa.
4. Bo3MOXXHBIE PaJHYChl CTALIMOHAPHBIX OPOUT JIEKTPOHA B aTOMe BoAopoaa. (popmyina paau-
yca N — oit opOuTHI).
5. Bo3MoOHBIE 3HaYEHUSI CKOPOCTEH IIEKTPOHA HA OPOUTAX.
6. Kunermueckas M MOTEHIMaIbHAs YHEPTHs dJIEKTPOHA Ha N — ol opbOwure. [lonHas sHEprHs
JIEKTPOHA B aTOMe BOJ0opoa. KBaHTOBaHME dHEPrUu.
7. DHeprus MOHU3AIMU, SHEPTUS CBSI3U JAaHHOTO COCTOSHUS U SHEPIUs BO30YKICHUS

8. JlocromHcTBa M HEeAOCTaTKU Teopuu bopa.
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Bonpocshl K YK3aMeHy

Tperuii cemectp (0O4HAA M OYHO-3a04YHAA HOPMBI OOYUEHHA).

10

11.

12.

13.

14.

15.

16.

17.
18.

19.
20.

. DIleKTpUUecKuil 3apsij. 3akoH coxpaHeHus 3apsiaa. 3akoH Kyiona.

. HaHpH)KeHHOCTL U MOTCHIUAJI JICKTPOCTATUYICCKOI'O ITOJIA. HpI/IHL[I/IH CYNECpIIO3nu 1JIsd

HaHpH}I(eHHOCTeﬁ IMOTCHIUAJIOB JJICKTPOCTATUUCCKHUX nojier. Pabora no MNEPEMEIICHUTO

3apsaaa B 9JIEKTPOCTATUUCCKOM II0JIE.

. 9KBHHOT€HHH3J’IBHH€ IOBEPXHOCTH. CBi3b BCKTOpa HAIPSAXKCHHOCTHU SJICKTPUUCCKOT'O

I10JI4 C IIOTCHIKaJIOM.

. [ToTOK BeKTOpa HAIPSHKEHHOCTH 3JIeKTpruieckoro noiist. Teopema ["aycca.

. QHGKTpI/IquKI/Iﬁ JUIIOJIb. I[PIHOJ'ILHLI?I MOMCHT. I[I/IHOJ'IL BO BHCITHCM OAHOPOAHOM

QJICKTPHUYCCKOM IIO0JIC.

. I[I/IBJI@KTPI/IKI/I B DJICKTPHUYCCKOM IT10JIC. BI/II[BI MmoJIApru3alu AU3JICKTPUKOB.

3JIGKTpI/I‘~I€CKOG I10JIC B AUDJICKTPHKE. HOHSIpI/I?:OBaHHOCTI) JUDJICKTPHKA.

HI/ISHGKTpI/I‘ICCKaH IMPpOHUIACMOCTb CPCABI.

. HpOBO,I[HI/IKI/I B JJICKTPUYCCKOM II0JIC. SHGKTpH‘IeCKOC I10JIC B IIPOBOAHUKAX.

DneKTpruYecKasi EeMKOCTh TPOBOTHUKOB.

. Konnencaropsl. CoenHenne KOHIEHCATOPOB. DHEPrHs, 3aMaceHHast KOHIEHCATOPOM.
OO6beMHas TUIOTHOCTh YHEPTUH IJEKTPHUUECKOTO TMOJIS.

DAEeKTPUUECKUN TOK. XapaKTEPUCTUKH IIEKTPUIECKOTO TOKa (HampaBiIeHHe, INIOTHOCTb,
MOJIBUJKHOCTD ). DJIEKTPOABIIKYILAs CUla, HAIPSKEHUE.

3axon OMa 1J11 OTHOPOAHOIO y4acTKa LenH. DJIEKTPUIECKOe COITPOTHUBRIIEHHE,
poBOAUMOCTb. COoeTMHEHNE TPOBOIHUKOB.

3akoH OMa [u1si HEOJJHOPOJHOTO y4acTKa Lenu. 3akoH OMa it 3aMKHYTOH 11enu. 3aKoH
Owma B muddepennmanbaon hopme.

Pa3zBerBniennsle nienu, npasuina Kupxroda.

Pabora 1 moutHOCTH TOKa. 3akoH J[xoyns—JIenna.

MarnuTHOe noje ¥ UICTOYHUKH. BekTop uHaykuuu MaruutHoro nosst. [Ipunnun
CYTIEpPIIO3HUIINI MAarHUTHBIX MOJIEH.

3akon bruo—Cagsapa-Jlannaca u ero npuMeHeHHe JJIsl pacueTa MarHUTHBIX TOJIEH.
MaruuTHsIi noTok. Teopema ['aycca g MmarauTHoro nodist. Liupkyisanusa Bekropa
MarHuTHON MHAYKIMH. (3aKOH MOJIHOTO TOKA).

Cunia Ammiepa. PaboTa 1o nmepeMeInieHuo MpoBOIHUKA C TOKOM B MATHUTHOM TTOJIE.

Bpamaromuii MOMEHT, AEHCTBYIONIMI Ha KOHTYpa C TOKOM B MAarHUTHOM TI0JIE.
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21.
22.
23.

24.

25.
26.
27.
28.

[ToTenuumanpHas SHEPTUsI KOHTYpa C TOKOM B MAarHUTHOM I1OJIE.

JIBr>KeHuUe 3apsyKeHHBIX YacTull B MarHuTHOM noJie. Cuna Jlopenna.

Dddexr Xomna.

HamarnnunBanune marueTukoB. [ 'unoreza Amnepa. Kinaccudukanus MarneTukoB, Bx
CBOMCTBA U OCHOBHBIEC XapaKTepUCTUKHU. ([lnamarneTuku, napaMarHeTHKu,
(beppoMarHeTHKy, TUCTEPE3HC).

TeopeMa o MUPKYJIALKMK 711 MArHUTHOTO TIOJIS B BelecTBe. (3aKOH MOJHOTO TOKA).
[TonsiTHE HANIPSHYKEHHOCTH MAarHUTHOTO TTOJIS.

SIBrenue annexkTpoMarHuTHOM UHAYKIMU. 3akoH Dapanes. [IpaBuio Jlenua.
SBneHne caMOMHAYKITUU U B3auMOMHAYKIMH. [loHATHE 00 MHIYKTUBHOCTH.
DHeprusi MarHUTHOTO MOJIsi, 00bEMHAs INIOTHOCTh SHEPTHUH MAarHUTHOTO TOJISL.

M3MeHeHune cUIbl TOKA B LIETTH IIpH IMMOAKIIOYCHHUH U OTKIIFOUCHUHU HCTOYHHKA

(9KCTPATOKU 3aMBIKaHUS U PA3MbIKAHUS 1ICTIH).

29.
30.

[TonmHast cucrema ypaBHeHHH MakcBesuia B HHTErpasibHOM (hopme. Tok cmemeHus.

["apMoHMYECKHE 3TEKTPOMAarHUTHBIE KOJICOAHHUS B HJICATbHOM KOJIeOaTeIbHOM KOHTYPE.

®opmyia TomcoHa.

31.

32.

33.

34.

35.

36.

37.

38.

39.

3aryxaromue kojgebaHus B kojedaTeabHOM KOoHTYype. AuddepenunanbHoe ypaBHEHHE U
ero peuieHue (6e3 BbIBOJA).

OcHOBHBIE XAPAKTCPHUCTHUKU 3aTyXAaOUUX SJICKTPOMArHUTHBIX KOJICOaHMIA: ACKPEMCHT,

JorapupMHUECKUil TeKpeMeHT, KO3QPHUIUEHT 3aTyXaHHs, 4acTOTa, IePHOJ], BOJIHOBOE

COIIPOTHBIICHUE).

Brinyxnennsie konebaHus B kojebaTesbHOM KoHTYpe. uddepennmanbHoe ypaBHEHHE
u ero penieHue (0e3 BHIBOJA).

Pe3onanc nanpspkenus u Toka. PezonancHas yactora. Pe3oHaHCHBIE aMILITUTYIbI.
Pe3onaHcHbIE KpUBBIE.

DddexTrBHOE (IEHCTBYIONIEE) 3HAUEHNE TOKA U HanpshkeHus1. 3akoH [xoymnsa-Jlenna
JUIS IEPEMEHHOT'0 TOKa.

[TonsiTHE 00 IEKTPOMArHUTHBIX BOJIHAX. VIX OCHOBHBIC XapaKTEPUCTUKH: aMILTUTY/IA,
JUTHA BOJIHBI, IEPUOJ, BOTHOBOE YKCIIO, BOJTHOBOM BEKTOP, UHTEHCUBHOCTH BOJIHBI.
BosiHOBOE ypaBHEHUE. Y paBHEHUE INIOCKOW MOHOXPOMATHYECKOHN AJIEKTPOMAarHUTHOU
BOJIHBI.

DHeprusi ¥ UMNYJIbC 3JIEKTPOMArHUTHBIX BOJIH. [lepeHoc sneprun BosHou. [loTok
SHEPTUH, IJIOTHOCTh MOTOKA YHEprun. Bektop [loiinTuHTA.

CBeToBbI€ BOJIHBI, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH. ONTHYECKUI MOKa3aTelb

MIPEJIOMJIEHUS U €T0 CBS3b C XapaKTePUCTUKAMU CPEJIbI.
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40.

41.

42.

43.

44,

45.
46.

47.
48.

49.

50.

51.

52.

53.

54.

55.

56.

57.
38.

59.

60.

KorepenTHble BosIHBI. Y CI10BHE KOT€pEHTHOCTH. Bpems korepeHTHOCTH. OnTHUECKast
U TEOMETPUYECKas pa3HOCTH XOAA.

Wnrtepdepennus. YcaoBust MAKCUMYMOB 1 MUHUMYMOB HHTepdepeHInu (s
ONTHYECKOM pa3HOCTH Xo01a 1 1t pasHocTu (a3). OnbiT FOHTra. [lnprna
UHTEPPEPEHIIMOHHBIX MAKCUMYMOB.

WuTepdepeniys B TOHKHUX IJIeHKaX. [IpocBeTiienne OnTHKH.

[Tonsitue o mudpakiuu cBeToBbIX BoJH. [TpunIiun I'oitrenca—®dpenens. Metos 30H
Openernsi.

Hudpakuus @paynrodepa Ha mienu (yCIOBUsI MUHUMYMOB M MaKCUMYMOB).
JudpakimonHas pemeTka, ee IpUHIMI PadO0ThI, YCIOBHE INIABHBIX MAKCHMYMOB.
Hudpaxius pearreHoBckux nydeid. Dopmyna Bynsda-bparra.

[TonsTHe monsipu3anuu cBeTa, BUbI nossipuzanuu. CTeneHb nojaspusanui. 3aKoH
Mautroca.

[Tonspuszanus cBeTa pu MPEJOMIIEHUN U OTpakKeHUH. YTou bprocrepa.

OnTHyecky akKTUBHBIE BEILIECTBA. YTOJI TOBOPOTA IJIOCKOCTH MOJISPU3ALMH B TBEPABIX
TeJax u B pacTBOpPaXx.

[Tornomenue ceera. 3akoH byrepa.

CrniekTpanbHble XapaKTEpUCTUKH TPUOOPOB: YII0Basl U JIMHEHHAs JUCTIEPCUH,
paszpelaroniasi CiocoOHOCTb. YTJIOBasi AUCIIEPCHS] U pa3pelaroiiasi CriocOOHOCTb
TUGPAKIIMOHHON PEIIeTKH.

TennoBoe n3nmyyenue, ero cBoicTBa. AOCOMOTHO yepHoe Teno. McmyckaTenbHas 1
norJomarenbHas cnocoonoctu. 3akoH Kupxroda, 3akon Credana-bonpimana.
®opmynsl Buna u Panes-/Ixxunca (ocHoBHBIE uaen), Y ® karactpoda. 3akoH cMelIeHus
Bumna.

DHeprusi ¥ UMIyJIbC CBETOBBIX KBaHTOB. ['unoresa [1nanka. ®opmyna Ilnanka.
®oroarddexT, 3akoHbl CTONETOBA.

O¢pdext Komnrona.

3aKOHOMEPHOCTH aTOMHBIX CIIEKTPOB, CIIEKTpaJibHbIE CepHH, 00001IeHHast (popmyra
bansmepa.

[Tocrynatel bopa, npaBuio KBaHTOBaHUS KPYTrOBBIX OPOUT.

[Tpunnun HeonpeneneHHOCTH | eii3eHOepra, OleHKa pa3MEpPOB M SHEPTUU aTOMa
BOJZIOPOJIa HAa €0 OCHOBE.

VYpasuenue lllpeaunrepa (BpeMEHHOE U JUIsl CTALlMOHAPHBIX COCTOSIHUI ), HOpPMUPOBKA U
CMBICIT Y - (DYHKITHH.

KBanToBaHue 3Heprum (Ha NpuMepe OAHOMEPHON NOTEHIUAIBHOM SIMBI).
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61. OTpaxeHue U MpeIoMIICHUE YaCTHIl HA HU3KOM MOTEHIIMAIBHOM Oapbepe, 0COOCHHOCTH
nporecca.

62. OtpakeHue U IPeJTOMIICHUE YAaCTHI] Ha BHICOKOM MOTEHLIMAIBLHOM Oapbepe,
TYHHEIBHBIN 3P eKT.

63. [Tonmo>xeHue 3JIeKTpOHA Ha OPOUTE B aTOME BOJIOPO/IA 110 KIIACCHUECKOM U KBAaHTOBOM
TEOpUH.

64. OpbuTanbHoe rupoMarHuTHoOe oTHoueHue. [IpocTpaHcTBeHHOE KBaHTOBaHHE MOMEHTA
HUMITYJIbCA DJIEKTPOHA.

65. CnuH 3nektpoHa. CIMHOBOE THPOMAarHMTHOE OTHOLIEHHE, €r0 OTJIIMYNE OT
opoutansHOoro. Maraero bopa.

66. 3aroHeHNEe AMEKTPOHHBIX c10eB U 0bosouek. [Ipunmmmn [aymn.

67. Kpatnocts Beipoxkaenus. [IpaBumno or6opa.

TecToBbIE 3aJaHUSI OTKPBLITOI0 THIIA

1. Ilpou3BoaHas OT paAuyc-BEKTOpa MaTepUaIbHON TOUKU 10 BPEMEHU — 3TO: .........
OrtBer: ckopocTh

2. MOMEHT MHEpLMHU TOHKOCTEHHOTO LMJIMHAPA pajuyca R 1 Maccsl M OTHOCHTENBEHO OCH, TIPO-
XOJAIIEH BIOIb €r0 OCH CUMMETPHH, OIIPEAEIAETCS CIEMAYIOIIUM BHIPaKEHUEM:
OtBet: MR2

3.3akon boiinsg-MapuotTa (ypaBHEHHE H30TEPMbI) OITUCHIBACTCS BRIPAKEHUEM:
Otser: PV=const

4. ®opmyna Maifepa (CBSI3b MEXA1Y MOJISIPHBIMHU TEINIOEMKOCTSMH) BBITJISLAUT CIIEIYIOIIUM 00-
pazom:
OtBet: Cp=Cv+R

5. CKkopocTh pacnpoCTpaHEHHs 3JIEKTPOMAarHUTHOM BOJIHBI ITPH NIEPEXOAE €€ U3 CPEebl C IOKa3a-
TeneM npesiomieHus N= 1,5 B BaKyyM N3MEHUTCS B:
OrtBer: 1,5 pa3a

6. Mepoii ynopsiio4eHHOCTH CUCTEMBI SIBIISIETCS:
OrtBert: 3HTpONINSA

7.1Ipon3BoHas OT YIJIIOBOW CKOPOCTH 110 BPEMEHH — 3TO:
OTBeT: yriioBoe yCKOpeHue
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8. Bropoii 3akoH HploTOHA 1714 BpaliaTeIbHOTO JBHKEHUS ONPEEIAECTCS BEIPAXKECHUEM
OtrBer: M=J ¢

9. Kunernueckas Heprus Bpallarolerocs Teja B KIacCHYeckoi MexaHuKe oIpejieNseTcs cie-
JYIOIMM COOTHOIIEHHUEM:
OtBet: T=J0?/2

10. ®opmyna pV?/2 + pgh + P = const — 310 ypaBHeHue:
OtBet: bepuyiin

11. YpaBuenue Knaneiipona-MeHnzeneeBa BBITISAUT CIEAYIOMIUM 00pa3oM:
Otser: PV=VRT

12. YpaBHeHue, BeIpaKaroIee NepBoe Hauaao TEPMOAMHAMHUKY BBITJISIINAT CICAYIOIUM 00pa-
30M:
OtBet: Q=AU+A

13. ConpoTtuBieHue NpoBoja, €CIU €ro AMaMeTp U JUIMHY YMEHbIIUTD B 2 pa3a:
OrtBeTt: yBeJMuuTCo B 2 pa3a

14. JI u JI> — nBe oquHakoBbIe TaMnodku. [lokasanue aMmmnepmerpa npy neperopaHuyl JaMIOYKu
Jo:

®
1@
S

OTBeT: yMEeHBIINTCS

15. [InoTHOCTH 3nEKTpHUUEcKOro Toka B cucteme CU u3mepsiercs B:
Otser: A/m?

16. OTpaxeHHBIN JTy4 IJIOCKO MOJISPU30BaH, €CIIM €CTECTBEHHBIN CBET MAJAET HA TPAHUILY pa3-
JieJ1a MOJ YIJIOM:
Otser: bprocrepa

-

17. IInOTHOCTH TOKA B MPOBOJIHMKE, €CIIM HANPSKEHHOCTh oyt £ yBenmnuuTsh B 6 pas:
OTtser: yBeauuurcs B 6 pa3

18. UunyktuBHOCTH B cucteme CU u3mepsiercs B:
OtBet: I'enpu
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19. Kosebanust TOUKH OMUCHIBAIOTCS BhipaxkeHneM: X=2Sin(5t+2). HayansHas dasa konebanmii
paBHa

OTgert: 2 pajg

20. MowmenT unepuuu tena B cucreme CU u3mepsiercs B:

OTBeT: KIr-m?

21. 'maBHOE KBAaHTOBOE YMCIIO N AJIEKTPOHA B aTOME OMPEJIEIAET:

OTBeT: YpOBEHb YHEPIruM

22. Ecnun A - ANMHA BOJHbBI, PacCTOAHMA OT COCeHUX 30H PpeHensa A0 3a[aHHON TOUKM HabaoaeHua aun-
bpakuumn oTamMyatoTca Apyr oT Apyra Ha:

OTtBeT: \/2

23.Teno maccoii 1 xr, IBUTASsICH MO IEHCTBUEM CHIIbI TSXKECTH B TEUCHUH 2 CEKYH/T TIOy4aeT
HMITYJIbC:

OtBer: 20 H-c

TecTOBbIE 33JaHNA 3AKPbITOr0 THIIA

24. Cvna TOKa, NPOTEKaloWEro B KaTyLLKe, M3MeHAETCA No 3akoHy [=0,1t%. Ecav npu 3TOM Ha KOHUaXx
KaTyLWKM B MOMEHT BpemeHu 5¢ Hasoamtca 3AC camomHAyKUuMn BEAUYMHOMN £=2,0-102 B, TO MHAYK-
TMBHOCTb KaTyLUKM paBHa:

1. 0,01 TH 3.0,02T'n
2.0,03TH 4.0,04TH

25. Konebanust TOYKH OMUCHIBAIOTCS BhIpaxkeHneM: X=3sin(nt+5). [Teproa konebanmii paBeH . ...
1.5Tn 3.7T
2.3 4.2Tu

26. MarautssIii motok @ = 40 MB6 nponuspiBaeT 3aMkHYThIM KOHTYp. Cpennee 3nauenue 3/1C
WHJIYKIIMW, BOBHUKAIOIIEH B KOHTYPE, €CJIM MarHUTHBIN MOTOK U3MEHUIICS /10 HYJIS 3a BpeMms,
paBHoe 2 - 10 3cek, 6yner:

1.2B 3.80-10°°B
2.8B 4.20B

27. Pemenne nugdepeHnaibHOro ypaBHEH!s, OMUCHIBAIOIIETO 3aTyXarolue KojJeOaHus B KO-

2
d 2q+2,8@+a)§q =0
nebatenbHOM KoHType:  df dt
UMEET BUL:
l.g=qocos(mot+a) 3.g=qgocos(ot+a)

2.q=qo e Plcos(mwot+a) 4.q=qoePtcos(mt+a)
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28. MareMarnueckas 3auch TEOpeMBbI ['aycca 111 MarHUTHOTO MOJIsi UMEET BU/I:

| =t §BAS = g

' 3. s

) (bmszdSCOSOL §§d§=0
4. s

29. Ammuintyna pe3yabTUPYIOLIETr0 KoJIeOaHusl, TOJIyY€HHOTO PU CIO0XKEHUM KOJeOaHu oT
JIBYX KOI'€pEHTHBIX HICTOUHUKOB, OyZIeT MUHUMAaJIbHA IIPU pa3HOCTHU (a3 ...

1. Ap=0 3 Ap =2z

A(p:% 4. Ap=7

2.

30. YpaBHeHWe IMHWTeMHa gna poToaddeKTa umeeT BuA;

2 2
hv:A_mv.waKc hV:A+;pe()H

1. 2 3. 2

o hv=A4+eU,, " hv=4-eU_,

3 TUITOBBIE 3AJAHUS HA KOHTPOJIBHYIO PABOTY, KYPCOBYIO PABOTY/
KYPCOBOM MMPOEKT, PACYETHO-TPA®UYECKYIO PABOTY
VY4eOHbBIM MJIaHOM NPETYCMOTPEHO BBINOJIHEHHE KOHTPOJIBHBIX paloT.

THNOBbIE KOHTPOJIbLHBIE 33/IaHUS

Paznen «Mexannka u MmosiekyssipHast (Gu3nuKay

1. Teno OpormieHo co ckopocteio w = 20 M/c moxa yrioM « = 30° k ropu3onty. [IpeneGperas
COIPOTHUBIIEHUEM BO3/1yXa, HAUTU CKOPOCTH TEJA, @ TAK)KE €r0 HOPMAJIBHOE U TAHTE€HIIMAJIBHOE YCKO-
penus depes t = |,5 ¢ mocne Havana amwxenus. Ha kakoe paccrosiaue | mepemectuTces 3a 3T0 Bpemst
TEJIO TI0 TOPU3OHTAIIM U Ha KaKoi oKaxkeTcs Boicote h?

2. MaxoBuK Bpalaercs paBHOyCKOpeHHO. HaliTh yroi1 ¢, KOTOpbIN COCTaBISAET BEKTOP MOJIHOTO
YCKOpEHUS a 0001 TOUKH MaXxOBUKA C PaIU-yCOM B TOT MOMEHT, KOI'/1a MaXOBUK COBEPIIUT ITEpPBbIE
N = 2 obopora.

3. Ha xene3HomopoxHO# iatrgopme, IBIKYIICHCS 10 HHEPIIUHA CO CKOPOCTHIO U, YKPETUICHO
opyJue, CTBOJ KOTOPOI'O HalpaBlIeH B CTOPOHY JIBHKEHHUS MIaT(HOPMBI U MIPUIIOAHAT HaJl TOPU30H-
ToM Ha yros . Opyaue Ipou3BeNo BBICTPEN, B Pe3yIbTaTe Yero CKOPOCTh MIaT(HOPMBI C OpYAHEM
yMeHbIIMIIach B 3 pa3a. Haiitu ckopocTs U' cHapsaa (OTHOCUTEIBHO OPYUsl) IIPH BbIJIETE U3 CTBOJIA.

Macca cHapsiga m, macca miaat@opmsl ¢ opyauem M.
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4. Ha ropuzoHTaibHYI0 OCh HacaXeH IKUB paanyca R. Ha mikuB HamoTaH mHyp, K CBOOOTHOMY
KOHILY KOTOPOT'0 MOJIBECHJIU TUPI0 Maccoit M. Cuntas maccy M IKMBa paBHOMEPHO pacIpeIeICHHOM
1o 0001y, OIPEEIUTh YCKOPEHUE a, C KOTOPBIM OYIET OMyCcKaThCs TUPS, CHITY HaTsDKeHUs 1 HUTH
u cuity naBieHust N IIKvBa Ha OCbh.
S. MasiTHUK B BUJI€ OJHOPOJIHOTO LIapa, )KECTKO CKPEIUIEHHOTO C TOHKUM CTEP’KHEM, JUIMHA KO-
TOPOTO paBHA paJANyCy 1apa, MOXKET KayaTbCsl BOKPYT TOPU30HTAJIBHOM OCH, TPOXOIALIEH Yepes Ko-
HeI[ CTep)KHA. B 1map HOpMaiabHO K €ro MOBEPXHOCTH yJaapuiiach myis Maccel M = 10 r, nereBmas
TOPU30HTAILHO cO CKOpocThio L = 800 M/c, U 3acTpsiia B mape. Macca mapa M = 10 kr, paauyc ero
R = 15 cm. Ha kakoii yron @ OTKJIOHUTCS MasTHHUK B pe3ylibTare yaapa mynu? Maccoil crepxHs
peHeOpeyb.
6. MartepuanbHas Touka Mmaccoit m = 10 r coBepiaeT rapMOHUYECKHE KOJIEOaHUs ¢ 4acCTOTON v
=0,2 ['u. AMmutyna konebanuii paBaa 5 cm. Onpenenuts: 1) MaKCUMaNbHYIO CUITY, TEHCTBYIOIIYIO
Ha TOYKY; 2) MOJHYIO SHEPTHIO KOJIEOIIOIENHCs TOUKH.
7. B 3akpeitom cocyze npu remmneparype 300 K u nainenun 0,1 MIla naxoasiresa 10 r Bomopoaa
u 16 r renus. Cunrast ra3bl U€aIbHBIMU, ONIPEJEIUTD YAEIbHbIA 00bEM CMECH.
8. Onpenenutb CpeiHIO apu(METHYECKYI0 CKOPOCTh MOJIEKYJ HI€adbHOro ra3a, IIOTHOCTh
KoToporo npu aasnennu 35 xl1a cocrapmuser 0,3 kr/m°.
9. B G6amione oovemom V = 10 1 HaxoauTcs renuii moa nasiaeHueM p1 = 1 Mlla u npu Temnepa-
type 71= 300 K. ITocne Toro, kak u3 6amuiona 6su10 B3siTo M = 10 T renms, Temmneparypa B OaJisioHe
nonmsmiack 10 72 = 290 K. OnpenenuTs AaBieHue p2 TeNusi, OCTABUIErocs B 0aJIOHE, U U3MEHEHHE
BHYTPEHHEH HEpruu rasa.
10.  WneanbHbIH Ta3, coBeprraromuii nuki Kapuo, mpoussen padory 4 = 600 Jx. Temreparypa
T1 narpesatens pasHa 500 K, 72 xonoaunsauka — 300 K. Onpenenuts: 1) TepMudeckuii K.11.11. IUKJIa,;
2) KOJIMYECTBO TEIUIOThI, OTJAaHHOE XOJIOAMIBHUKY 32 OJMH IIUKJL.

Pazgen «3nexkTpuyecTBO U MarHeTU3M»
1. B BepmmHax kBaapaTa HaxoAsTCS OJAMHAKOBBIE MO BETUYMHE OJHOUMEHHbIE 3apsiabl. Omnpe-
JENUTh BETUYUHY 3apsiia (o, KOTOPBIH Ha/I0 TOMECTUTH B LIEHTP KBaJpaTa, 4ToObI cHCTeMa 3apsiI0B
HAaxOJINJIaCh B PaBHOBECUHU. ByJIeT M 3TO paBHOBECHE YCTONYHUBBIM?
2. Tonkwuit ctepkeHp MHON £ = 30 cM HECET paBHOMEPHO pacipeAesICHHbIN N0 IJIUHE 3apsil C
nuHeHo# mioTHOCThI0 T = 1 MkKi/m. Ha paccrosinuu ro = 20 cM 0T cTepikHsa HaxoauTcs 3apsag Q1
= 10 uKun, paBHOynaneHHbIl OT KOHIIOB CTEpKHA. ONpeneanuTh CUIy B3aUMOJEHCTBUS TOUYEYHOTO
3apsija ¢ 3apsSKEHHBIM CTEPHKHEM.
3. DNeKTpOCTaTHUECKOe TO0JIe CO3/1aeTcsl OECKOHEYHO JUIMHHBIM IMIIMHAPOM paguycom R = 7
MM, PaBHOMEPHO 3apsHKCHHBIM C JIMHEWHOU TIIOTHOCThIO 7 = 15 HKi/M. Onpenenuts: HanmpsiKeH-

HOCTh E mons B TOYKax, JICKAIIMUX OT OCH NMJIMHAPA HA paCCTOAHUAX 1 = Smmurn=1 CM; Pa3HOCTb
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MOTEHIIMATIOB MEXKIY ABYMsI TOYKAMHU TOTO TOJISI, ISKAIUMHU Ha PACCTOSTHUM 3 = 1 cM U 4 =2 cM
OT MOBEPXHOCTHU IIWJIMHJIPA, B CPESTHEH €0 YacTH.

4.  Tlorenumometrp comporuBieHrneM R = 100 Om noakitouen k Oarapee ¢ DJIC ¢ = 150 B u
BHYTpeHHUM comnpotuBieHneM Ri = 50 Owm. Omnpegenuts: 1) TmoOKa3aHUsT BOJbTMETPA
conpotusiieHueM Ry = 500 OM, cCOeAMHEHHOTO C OJIHOM U3 KJIEMM MOTEHIIMOMETPA U MOABUKHBIM
KOHTaK-TOM, YCTAHOBJICHHBIM ITOCEPEIUHE MOTCHIIMOMETPA; 2) Pa3HOCTh MOTEH-ITUAIIOB MEXKIY TEMHU
K€ TOUKaMU MOTEHIIMOMETpPA MPHU OTKIIOYCHUH BOJIBTMETPA.

5. Bbarapest akkymynsTopoB ¢ €= 2,8 B BKIII04YeHa B LIETIb 110 CXeMe, U300paKeHHOM Ha puc. 24,
rae R1 = 1,8 Om, R2 = 2,0 Om, Rz = 3,0 OM. AMmiepmetp mokassiBaet cuiy Toka l2 = 0,48 A. Ompe-
JEIUTh BHYTPEHHEE conpoTuBieHre 0aTapen. COnpoTHBICHUEM aMIIepMeTpa MpeHeOpeyb.

6. OmnpenenuTs YCKOPSIONIYI0 pPa3sHOCTh NOTeHIHaioB U, KOTOPYIO [OJDKEH MPOUTH B
3JIEKTPUYECKOM TIOJIe 2JIEKTPOH, obmanaromeii ckopoc-Teio v1 = 108 m/c, 4TOGBI ero ckopocTh
BO3pocia B N = 2 pasa.

7. ITo Tonkomy npoBojsiemMy Koublly paauycoMm R =10 cm Teuet Tok | = 80 A. Haiitu maraut-

HYIO UHIYKITUIO B & rouke 4, paBHOYAAJIEHHOM OT BCEX TOYEK KOJIblla Ha paccTosHue I' = 20 cM.
8. DNEeKTPOH ABMXKETCS B MAarHUTHOM I10JI€, UHAYKLUSA KoToporo 2 MTi, mo BUHTOBOM JIMHUU
pannycoM 2 cM U m1aroM BUHTA 5 cM. OnpesenuTb CKOPOCTh 3JIEKTPOHA.
9. KBagpartHast pamka co cTOpoHOM AnuHOM a = 2 cM, copepkamias N = 100 BUTKOB TOHKOTO
pOBOJIa, MOJBEIIEHA HA YIPYro HUTH, MOCTOsIHHAsA KpydyeHus: C xkotopoil paBHa 10 MxH-M/rpan.
[110CKOCTh paMKH COBHAJAET C HANpaBICHUEM JIMHUM WHIYKIMU BHEIIHET0 MAarHUTHOTO MOJIS.
OnpenenuTh MHIYKIMIO BHEITHETO MarHUTHOTO MOJIsI, €CJIM MPU MPOMYCKaHUHU 10 paMKe Toka | =1
A oHa noBepHyJach Ha yroa ¢ = 60°.
10. ConeHoupi ¢ cepACYHUKOM M3 HEMarHUTHOro marepuana conepkut N = 1200 BUTKOB mpo-
BOJIa, TUIOTHO MpUJIETalouX Apyr K apyry. [Ipu cune Toka | =4 A maruuTHbIi notok @ = 6 MxBO.
Onpenenutb UHAYKTUBHOCTD L coneHonna u s3Hepruto W MarHUTHOTO TOJIsi COJIEHOU/IA.

Paznen «OnTtuka. AToMHas pu3HKa»
1. B ycranoBke 11 mostydeHus: kosiely Hpl0TOHA NMpOCTpaHCTBO MEXAY JIMH30M (IIOKa3aTenb
npesomienus N1 = 1,55) u mIocKoi Mpo3pavHoil MmIacTUHON (IoKa3aTelb npeaoMicHus N3 = 1,50)
3aMoJTHEHO KHUIKOCTBIO C TTOKa3aTeneM npenomieHus N2 = 1,60. YcraHoBka 00ydaeTcsi MOHOXPO-
MaTHdecknM cBetoM (Ao = 6-10~7 M), majaromyuM HOPMAaNbHO HA IUIOCKYIO TTOBEPXHOCTH JIMH3BL
Haiiti paguyc kpuBH3HBI THH3bI R, eciiu panuyc yerBeptoro (K= 4) cBETIOr0 KOJbIIa B TPOXOJIs-
meM cBere ox= | mm.
2. Judpakuus HaOII0AaeTCs Ha paccTOSHUU £ OT TOYEYHOTo HCTOYHUKA MOHOXPOMATHUECKOTO

ceera (A = 0,5 mxm). [locepennae MeX 1y HCTOYHHKOM CBETA U SKPAHOM HAXOJUTCS HETPO3PAYHBINA
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auck auaMerpom 5 mM. Onpenenure paccrosuue £, €Cv JIUCK 3aKPBIBAET TOJIBKO IIEHTPA-IIBHYIO
300y DpeHers.

3. EcTecTBeHHBII CBET MPOXOIUT Uepe3 ABa HUKOJISA, YTOJl MEXAY TJIaBHBIMH TUIOCKOCTSIMH KO-
TOpbIX paBeH «. Kaxnplii W3 HUKOJEH Kak MOTJIOIIAeT, Tak U oTpaxkaeT 10% manaroiiero Ha HUX
cBeta. Onpenenure yroi ¢, €Ciii MHTEHCUBHOCTb CBETA, BBILLIEIIEI0 U3 BTOPOro HUKOJIA paBHa 12%
WHTECHCUBHOCTH CBETA, MaJal0IIero Ha NEePBbI HUKOJb.

4. MaxkcuMyM CrieKTpaibHOU MIIOTHOCTU SHEPreTHUecKoi cBeTuMocTy CollHIIa TPUXOIUTCS Ha
nuHy BOTHBL A = 0,48 MkM. Cuntast, uro COJIHIIE H3JTy4aeT KaKk YepHOE TEJI0, ONPEACIUTh TeMITepa-
TYpY €ro MOBEPXHOCTH U MOIIHOCTb, U3TyYaEMYIO €T0 MOBEPXHOCTHIO.

5. Onpenenutb MaKCUMaIbHYIO CKOPOCTh Umax (POTOITIEKTPOHOB, BHIPHIBAEMBIX C MTOBEPXHOCTU
cepebpa: 1) ynpTpaduoneToBbIMH IydaMu ¢ JJIMHOM BOJMHBL A1 = 0,155 MKM; 2) y-mydamu ¢ IIHHON
BOJIHBI A2 = 1 M.

6. B pesynbrate 3¢pdexra Komnrona ¢poToH npu coynapeHUu C 3IEKTPOHOM ObLI paccesiH Ha
yron €= 90°. Dueprus paccesHHoro ¢orona & = 0,4 MaB. Onpenenuts 3Heprut0 potona & 1o
paccesiHus.

7. OmnpenenuB SHEPTHIO HOHU3AINWN aTOMa BOIOPO/Ia, HAUTH B AJIEKTPOH-BOJIBTAX SHEPTHIO (O-
TOHA, COOTBETCTBYIOIYIO CaMOM JUIMHHOBOJIHOBOM JINHUM cepun JlaiimaHa.

8. Omnpenenutsb, BO CKOJIBKO pa3 HAYaJIbHOE KOJUYECTBO S/IEP PAAU0aKTUBHOTO U30TOMNA YMEHb-

LIUTCS 33 TPH T'OJa, €CIIM 32 OAWH T'0J] OHO YMEHBIIMIOCH B 4 pasa.
. 9 B
9. B pesynbrare coynapenus AeUTpoHa ¢ saapom Oepuiuus , D€ 00pa3oBaltuch HOBOE SIPO U

HEUTpoH. OnpenenuTs MNOPsSIKOBbIE HOMEP U MacCOBOE YUCIIO 00pa30BaBLIETOCA sJpa, 3alUCaTh
AJIEPHYIO PEAKIIUIO U ONPENEIUTh €€ YHEPreTUUecKuil 3 (eKT.

10.  YnenbHas npoBOJMMOCTb KPEMHHEBOIO 00pa3lia Mpy HarpeBaHuu ot temmeparypsl t1 = 0°C
1o temmnepatypsl t2 = 18°C yBenuunnach B 4,24 paza. OnpenenuTs LIMPUHY 3alPEIIEHHOW 30HBI

KPEMHHSI.
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4 CBEAEHUA O ®OHAE OHEHOYHbBIX CPEJACTB U ET'O COI'JIACOBAHUHA
@DOH/T OLIEHOYHBIX CPEJICTB AJIS aTTECTAUU 10 JUCTUIUINHE «DU3HKay MpeICTaBIsIeT cO00i
KOMIIOHEHT OCHOBHOH Mpo(hecCHOHaIbHOM 00pa30BaTelbHON MporpaMMbl OakajgaBpuara Mo Crelu-

anpHOCTH 06.03.01 CTrpouTtenbctBo (mpoduip «TenmorazocHad)eHue U BEHTUIISAIINS ).

[TpenogaBarens-pa3padoTuuk - mpodeccop, a.¢.-m.H. H.S. CunsBckwmii.

@DOH/T OLIEHOYHBIX CPEJICTB PACCMOTPEH U 0A00PEH 3aBeaAyIOUINM Kadeapoil PU3nKH.

3aBenyromuit kadeapoit H.4. CunsBckuit

@oHJT OLIEHOYHBIX CPEICTB PACCMOTPEH U 0100pEH 3aBeIyIOINM KadeIpoi CTPOUTEIHCTBA.

= e

3aBenyromuii kadeapoit N.C. AnekcanapoB

@DOH/JT OIEHOYHBIX CPEJICTB PACCMOTPEH U OJOOPEH METOAMYECKONW KOMHUCCHUEH WHCTUTYTA

NUMTOC (mpotokon Ne 8 ot 26.08.2024 r).

[Ipeacenarens Meroguueckoit komuccun UMTIC e Bers % O.A. benbix
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