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1. Ilepevyenn MIaAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS M0 AUCHUIIHHE
(MOyJ110), COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHUSA
00pa3oBaTeIbHOI MPOrPAMMBI

1.1. Ileau u 3aJa4u AMCUUILIHHBI

[{ens: M3MOXKHUTH B KpaTKO# hopMe Kypc KilacCHuecKoi oOmel hu3uku, mpumaaBas
€My COOTBETCTBYIOIIEE Oy IylIei CeHaTbHOCTH MPO(hecCHOHATFHOE HAIIPaBJICHNUE.

3amaun:

- PaciumpuTh cBeneHHs BXOJAIIME B IIPOrpaMMy CpEIHEH LIKOJIBI KaK IO KypCy
oOuieit pu3uKky, Tak ¥ B IPUKIIAJTHOM HalpPaBICHUH.

- [loka3zars npumeHUMOCTh U (HEPEHINATBHOTO U UHTErPAIbHOIO NCYUCICHUS
U Jp. CBEIEHUN U3 Kypca BbICIIEH MAaTeMaTUKHU (COTJIAaCHO MporpaMMme Kypca Jis
CTYZEHTOB JJaHHOU CHELMATIbHOCTH) IPU U3JI0KEHUH OCHOBHOT'O MaTepHalia o (usmke.

- Ilo3HakOMUTh M JaTh OCHOBHBIE HaBBIKH: a) PabOTBHl C HU3MEPUTEIBHBIMU
MHCTPYMEHTaMH U Tpubopamu; 0) 0OpabOTKH pe3ynbTaToB J1aOOPAaTOPHBIX padOT U UX
aHalM3a; B) pEUICHUS NPUKIAAHBIX 3a/4ay; I') NpUMEHEHHS (U3UUYECKUX 3aKOHOB JJIS
OOBACHEHHI NPUPOJHBIX TMPOLECCOB, SBJICHUW, pPA0OOTBl TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MTPOLIECCOB.

®du3rka UrpaeT UCKIOYUTEIBHO BaXXHYIO pPOJIb B TEOPETUUYECKOM MOATOTOBKE
CHEUUAINCTOB PA3JIMYHbIX ClenuaibHOCTe. Pemenue (usnueckux 3anay crnocoOCTBYET
(GOpPMHUPOBAHUIO Y CTYJEHTOB HMH)KEHEPHOIO MBILIUIEHHs, 0€3 KOTOpOro HEBO3MOXHA
ycliemHasi padoTa Ha eJlIe3HOJOPOKHOM TPaHCIIOPTE, MPOMBIIIJIEHHBIX MPEATNPUATHAX U
B JIPYTUX OTPACIIAX HAPOJHOTO XO3SMCTBa.

1.2. KommnereHuuu odyyarmomerocsi, popmupyemsbie B pe3yjabTaTe
OCBOCHUS TUCUMILIMHBI (MOYJIS1)

Nuaukatop Pe3yabTaThl 0OCBOECHUS Y4eOHOI 1M CUMIIIMHBI

OIIK-1: CrocobeH pemars HWHXEHEpPHbIE 33Jauyd B  MPO(PECCHOHAIBHON  JIEATENbHOCTH C
HCIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HaYK, MaTEMaTHUECKOT0 aHAJIN3a U MOJIEITMPOBaHUS

OIlK-1.2. [Tpumensiet |3HaTh:

OCHOBHBIE TOHSTHUS M 3aKOHBI|- OCHOBHbIE (PU3MUECKUE SIBICHMS, €IUHUIIBI M3MEPEHUs (U3NYECKUX
€CTECTBEHHBIX  HAayK  JUIsl|BEJIMYMH;

pelIeHus NOpPEIMETHO- - (yHIaMEHTAlbHbIE IOHATHUS, 3aKOHBl M TEOPUM KIACCHYECKOH U
npodUIBHBIX 33124 COBPEMEHHOU (PU3UKU;

- OTIBITHbIE 0OOCHOBAHMSI OCHOBHBIX (PU3MUECKUX 3aKOHOB.

YMmeThb:

- HpI/IMerlTB METOAbI TeOpeTI/I‘ICCKOI‘O HCCIICIOBAHUSA (1)I/I3I/I‘IGCKI/IX
SBIIGHUH, MPOIIECCOB M OOHEKTOB;

- HpI/IMerlTB METOAbI 3KCHepI/IM€HTaJ'II>HOFO HUCCIICO0BAHUA (1)I/I3I/I‘~IGCKI/IX
SIBIIGHUH, MPOIIECCOB 1 OOHEKTOB;

- aHAJIM3UPOBATH PE3YyJIbTAThI UCCIEIOBAHUSI.

Baaners:

- METOJaMH TEOPETUYECKOTO HCCIeA0BaHus (U3NUESCKUX SBJICHUM,
MPOLIECCOB U 0OBEKTOB

- METOAaMHU SKCIICPUMCHTAJIBHOI'O UCCIICAOBaHMA CbI/I?J/I‘—IeCKI/IX HBHGHHﬁ,
MPOLIECCOB U 0OBEKTOB

- MAaTEMAaTUYCCKUMU METOJaMU PCIICHNA THUITIOBBIX 3a/1a4

OIIK-1.3. [Ipumensietr |3naThb:




CCTCCTBCHHOHAYYHBIC MCTOJbI

TEOPETUYECKOTO u
AKCIIEPUMEHTATBHOTO
HCCIIEOBaHUS 00BEKTOB,
MPOLIECCOB, SIBJICHUI;
MPOBOJUT SKCIHEPUMEHTHI IO
3aJlaHHOM METOJINKE u
aAHAJIU3UPYET PE3YJIbTaThI

- METOJIMKY TIPOBECHHSI SKCTIEPUMEHTOB
-OCHOBHOE 000pYyI0BaHHUE JIJIs IPOBEJCHUS SKCIICPUMEHTOB
- MaTeMaTUYEeCKHE METOIb 00paOOTKH TaHHBIX

Ymers:

- IPOBOJIUTH (PU3HUYECKHE W3MEPEHUS

- 00pabaTeIBaTh Pe3yNbTaThl PUINUECKUX U3MEPEHUM;
- IPEICTABIATh PE3YIbTAThI SKCIICPUMEHTA

Baagern:

-METOJMKOM ITOCTAaHOBKH (PU3NYECKOI0 IKCIIEPUMEHTA

-METOJaMH pacyera IIOIPEIIHOCTEN H3MEPEHUN IIpU IPOBEIACHUU
(U3UYECKOro SKCIEPUMEHTA.

- HaBbIKaMM aHAJIN3a DKCIIEPUMEHTAIbHBIX JaHHBIX

2. MecTo IMCHUIJIMHBI (MOIYJISI) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMmbl
VYyebnas nucuuniauHa Pu3uka OTHOCUTCSA K JAMCHMIUIMHAM OOs3aTEIbHOM YacTH
broka 1. {ucuumimasl (MOyIn).

Kon HanMeHoBaHMe JUCHHMIINHBI Koasl popmupyemMsbix
AUCHHUILTHHBI KOMIIeTCHIIHI
OcBauBaeMasi JUCHHUILINHA
OIIK-1 OIIK-1.2,
b1.0.09 Ousnka OITK-1.3) (
IlpenmecTByromue JUCHUANITHHBI
‘ JyMcuunirHa MKOoJAbHOro Kypea «Pusuka» ‘
JMCIMIINHBI 0CBaMBaeMble NAPAJLICIbHO
OIIK-1 OIIK-1.2,
b1.0.12 Xumust OIIK-1.3) (
Iocsenywonue 11 CUUIIHHBI
E3.01 BrimonHenue u 3anmra BRITYCKHOM KBaJTM(UKAITHOHHON OIlK-1 (OIIK-1.2,
' paboTHI OIIK-1.3)

3.00beM AUCHUILTHHBI (MOIYJISI) B 3a4€THBIX ¢IMHUIAX C YKa3aHHEM KOJINYeCTBA
aKaJeMH4YeCKUX YaCOB, BblICJAEeMbIX HA KOHTAKTHYI0 padoTy 00y4aroummxcs ¢
npenojaasaresemM (Mo BUAAM Y4eOHbIX 3aHATHI) U HA CAMOCTOATEILHYIO padoTy

00yJamuxcs

3.1.Pacnpenesienne 00beMa yueOHO TUCHUIIMHBI HA KOHTAKTHYI0 padoTy ¢
NpenoJaBarejieM U CAMOCTOATEIbHYI0 padoTy 00y4aromuXcs

Bun yue6Hoit paboThl Bcero wacos mo | Kypcsl (cemectpbl)
y4eOHOMY IJIaHy 1(1;2)
O6m1ast Tpy10€MKOCTh TUCIUIUIUHBIL:
- 4acoB 288 288
- 3a4EeTHBIX €IUHUII 8 8
KonTakTHas padora odyuyarommxcst 129 129
¢ npenojaasaresieM (Bcero), 4acoB
U3 Hee ayOUmopHbvle 3aHAMUs, 8Ce20 129 129
B T.4..
JEKIHNH 54 54
NPAKTUYECKUE 3aHATH 36 36
1a00paTOpHBIC PaOOTHI 36 36
KA 0,65 0,65
KD 2,35 2,35




B T.4. B IHTCPAKTUBHON (opme

CamocrosTeIbHas MOAroTOBKA K 3K3aMEHaM

. 24,65 24,65
B MEPHO/I IK3aMEHAMOHHOM ceccuM (KOHTPOJIb)

CamocTrosiTejibHAas padoTa (Bcero), 4acoB 134,35 134,35

B T.4. Ha BBIIIOJIHCHHC:

KOHTPOJIbLHON pabOTHI 9 9

pacueTHO-rpaduueckoit paboThl

pedepara

KYpPCOBOI pabOThI

KYpPCOBOTO MPOEKTa

Bu1bl IpoOMEKyTOYHOTO KOHTPOJISI OK3, 3a K3, 3a

Texymmii KOHTPOJIb (BU, KOJIUYECTBO) K(1) K(1)

4.Conepxanne JTUCHUILIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM
(pa3aenam) ¢ ykazaHueM OTBEJEHHOI0 HA HUX KOJMYECTBA aKaJeMHUYEeCKHX YaCOB 1
BU/I0B y4eOHbIX 3aHATHH

4.1.TeMbl 1 KpaTKoOe cO/IepKaHuEe Kypca

Tema 1. MEXAHUKA
1. lpeamer ¢puzuxku. Hekoropbie MaTeMaTu4yecKkue nNoHsaTHsA. MexaHuka.
[IpousBognsie u wuHTEerpansl B (usuke. PasmepHoctu. Cucrema eaunun CH.
Cucrema orcuéra. MarepuanpHag Touka. Paamyc BekTop. CKOpOCTB, YCKOPEHHME,
Ilepememienue. YpaBHeHus nBHKeHUA. KuneMarnka mocTynaTeapHOTO M BpallaTeIbHOIO
JIBUYKEHUS.

2. /lunaMuKa TBepaOro tejaa. 3akonbl HbI0TOHA U BpanieHus.
NHepunaibHble M HEUMHEPUUAJIbHBIE CHCTEMBI OTCYETA. CHIbl B MEXaHUKE. 3aKOHBI
Hetorona. Cunbl uHepunr. MoMeHT cuiabl. MOMEHT ummyiibca. MOMEHT WHEpLUHU.
Teopema Illrelinepa. [InHamMuka BpallaTelbHOTO MABMXKEHUA. Buael TpeHus, cuna
conporuBieHus. 3akoH Ctokca. 3akoH I'yka. 3akOH BCEMUPHOro TIAroTeHus. [[BuxeHue
AKHUJKOCTH U rasa.

3. Padora u 3Heprusi. 3aKOH COXPAaHEHUS JHEPrUM B MEXaHUKE.
[lone cun. KoHcepBaTMBHbIE M HEKOHCEpPBATHBHBbIE CHIbI. [loTeHIManbHAs SHEPTHUs.
[loTeHumanbHas »HEprus B MOJE CHJI TOKECTH, MOTEHIMANbHAs JHEPrus yOpyro
nedopmupoBaHHoro Tena. KuHeTuyeckas »dHeprus Tela MpU MOCTyNaTENbHOM U
BpallaTeJIbHOM JBUKEHUU.

4. 3aKOHBI COXPAHEHUS MMILYJIbCA 1 MOMEHTA MMILYJIbCA.
Nmnynbc. MOMEHT UMITyJibca. 3aKOHBI COXPaHEHUS.

5. OCHOBBI PEJSATUBUCTCKON MEXaHUKH.
[TocTynaTel D¥HIITEHHA B CHENMAIBHON TEOPUU OTHOCUTENbHOCTU. [IpeoOpazoBanus
lanmuness B kiaccuueckor wmexanmke. I[IpeoOpazoBanus Jlopenma. CrenctBus u3
npeobpazoBannii  Jlopenna. CrnoxkeHue  CKOpocTed B CHEHHUAIBHOM  TEOpUU
OTHOCUTENILHOCTU. PensituBuctckas auHamuka. [losHas sHeprusi Tena B CHEIUATBHOU
TEOPUM OTHOCUTEJIIBHOCTU. OHEpPrusi IOKOsl, KUHETHYecKass »Heprusi temna. CBsa3b
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pCHHTHBHCTCKOﬁ OHCPIr'uu U UMITYJIbCa.

Tema 2. QJJIEKTPUYECTBO U MATHETHU3M
6. DuekTpocTaTuKa. JJIEeKTPUYECKOe MmoJIe.
3aKOH COXpaHEHUs dJIEKTpu4eckoro 3apsga. 3akoH Kynona. Hanpsk€HHOCTB
ANEKTPUUYECKOTO NoJisl. [IpuHInn cynepno3unmu 3IeKTprudeckoro noiist. CUIoBbI€ JTUHUU.
DJeKTpUYECKOE MoJie B TPOBOJAHUKAX U quiekTpukax. Teopema ["aycca.
DNEeKTpUYECKUd JHUIMOJAb. BEKTOp MOJISIPU30BaHHOCTH. BEKTOp  3JIEKTPUYECKOTO
CMELICHHUS.

7. JHeprusi U NOTEHIHAJ YIeKTpUYecKkoro nojsi. Kongencaropsl.
CBs3p NOTEHIMAJIa W HaNpsDKEHHOCTH. lIpuHIMN cynepno3uuuu Ui NOTEHLHAIA.
DOKBUIOTEHIMAIBHBIE JTUHUU. DJIEKTPOEMKOCTh MPOBOJHUKA M KOHJAEHcaropa. Ilimockuii
KOH/IeHCaTop. DHeprusi KoHaeHcaropa. O0bEMHAs IJIOTHOCTh SHEPIUU AJIEKTPUUYECKOTO
noJisi. CoeTMHEHUs! KOHJIEHCATOPOB

8. ITocTOSTHHBIN JIEKTPUYECKHI TOK.
3akoH OMa JiJ11 OJTHOPOJHOIO YYacTKa LEMU. DIEKTPUIECKOE CONMPOTUBIIeHUE. 3akoH OMa
B nuddepenunanbHoi Gopme. 3.1.c. 3akoH Oma 1t HEOHOPOTHOTO y4acTKa IETIH.
3akon Oma aiisg nojHo# nenu. CoenrHeHus: pe3ucTopoB. 3akoHbl Kupxroda. 3akon
Jlxoyns — Jlenua.

8. MarnurtHoe 1noJjie 4 ero XapaKTepucTHKH
BekTop MHAYKIMM MAarHUTHOTO MOJis. JIMHUM WHAYKIUS MarHUTHOro nous. [lpuHimn
cynepno3uunu. 3akoH Awmmnepa. 3akoH buno — Casapa — Jlammaca, mpumepsl €ro
NpUMEHCHUSI. MarHuTHBIA MOMEHT BHUTKAa C TOKOM. TeopemMa O UUPKYJSIIUA BEKTOpa
MAarHuTHOM HWHAYKIMH. MAarHuTHOE TOJI€ B BEHIECTBE. BEKTOp HanmpsKEHHOCTH
MAarHUTHOTO 10JI1. BUTOK ¢ TOKOM B MarHUTHOM IIOJIE.

9. DyiekTpoMarHuTHas MHAYKIHUA. CaMOMHAYKIMS
Marnutaeii  notok. IlpaBwiio Jlenua. MHAYKTMBHOCTBh. MHAYKTMBHOCTH TOPOHA.
DHeprusi MarHUTHOTO MoJist. [[eicTBUE MAarHUTHOTO TMOJSl HA ABWXKYIIUMNCA 3apsii U TOKH.
Cuiiel Amniepa u Jlopeniia. PaboTa no nepemenieHuo NpoBOJHUKAa ¢ TOKOM B MATHUTHOM
none. Cucrema ypaBHEeHUM Makcsea.

Tema 3. DU3UKA KOJEBAHUI U BOJIH

10. Mexanu4eckue u 3JIEKTPOMATHUTHbIE KOJICOAHUS M BOJIHBI.
["apMoHnyeckue konedaHus. Y paBHEHUE U PUMEPbl TAPMOHMYECKUX OCHUIUIATOPOB
(MasITHUKYU U DJIEKTPUUECKUHN KoJie0aTeIbHbIN KOHTYD). DHeprus kojaedanuii. CBOOOIHbIC
3aTyxarolue KouedaHusi OCHUIUIATOpa C MOTepsIMU. BbIHY X IeHHbIE KOJIeOaHMsI.
AMIuTyaa 1 (pasza BeIHYKIEHHBIX KoseOanuii. Pesonanc. Cnoxenue koneOaHui.
buenus.Buael BosH. [lnockas rapMoHndeckast BoHa (JJIMHA BOJIHBI, BOJTHOBOE YUCIIO U
BOJIHOBOI BEKTOp, (pa3oBasi CKOPOCTbh, ypaBHEHHUE BOJIHBI). BolHOBOE ypaBHEHUE B
IIPOCTPAHCTBE.

Tema 4. BosiHoBas onTuka.
11. Wntepdepenumss u audpakuus cBera. MHTEephepeHIIMOHHOE MOJEe OT JBYX
6



ToYe4yHbIX UCcTOYHUKOB. OnbiT FOHTra. UHTEphepomerp Maiikenbcona. Untepdepenius B
TOHKUX TuleHKaX. Judpakuunonnas pewmérka. [Homspuzanus BonH. Ilonmspuzanust cBeta
IPU OTPAKEHUU U MPEJIOMIICHUH Ha TPAHULIE IBYX IUAJIEKTPUKOB. 3aKOH Maitoca.

Tema 5. KBAHTOBASA U ATOMHAS ®U3UKA
12. KBantoBasi npupoaa ceera. ®oroddpdexr.
OcHoBHbIE 3aKOHBI TerIoBoro mu3nyudeHus. Ksanr cera (poton). ®otoaddext. ekt
Komnirona. KBaHTOBO-BOJIHOBOM Jyanu3Mm cBeTa. JlaBieHue cBera.

13. Artomuass ¢usuxka Iloctynatel bopa. W3nyuenwe aroma. IlpuHnmn
HeomnpeaenenHoctu ['eitzenOepra. Bonna [le bpoitna. BonnoBas ¢ynkuusa. YpaBHeHue
Hlpenunrepa. Jlazepsl. CTpoenue atoma u Tabnuia Menaeneena.

14. Sinepnas pusuka
OcHOBBI U3HKKM aTOMHOTO siapa (COCTaB U XapaKTEpUCTHKU). PaanoakTUBHOCTD.
SnepHble peakuMM W OCHOBBI  sIIEpHOM AHepreTuku. 3Be3ga Ttuna ComHue.
JleTeKTUpOBaHUE AIEPHBIX U3TydeHHl. [loHsITHE O TO3UMETPUN U 3aILUTE.

Tema 6. CTATUCTHYECKASA ®PU3NKA U TEPMOJANHAMMUKA
15. OcHOBHBIE TOHATHUS TEPMOJIMHAMHUKU. [IepBoe Hayano TepMOJIMHAMUKHU.

Nneanpnubiii Tra3. OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-KHHETUUYECKON TEOPUHU
ra3oB. YpPaBHEHHE COCTOSHMS WICAIBHOrO rasa. PacmpenerneHue sHEpruM mo CTENEHSIM
cB0OOO/IbI MOJIEKYJI. Pactipenenenue MOIeKyJ UIeaJbHOTO T'a3a M0 CKOPOCTAM M SHEPTHUSIM.
PaboTta, TemioTa, BHYTPEHHsII SHEprus rasa. l-e Hayalo TEPMOJUHAMUKH.
CratucTryeckoe TOJIKOBaHHE 2-TO Hayalia TEPMOJMHAMHUKU. DHTPONMS M MHPOpMaLHUS.
PeanbHble rasel. YpaBuenue Ban-nep-Baanbca.

4.2. Conep:kanue TUCHUNIUHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE M0 TeMaM

Pa3nensl u Tembl Bcero Bupl yaeOHBIX 3aHITUI
94acoB 110 KonrtakTHas padota CP
yueOHOMY | (AymuTopHas pabora)
TUIaHy JK [ B | 13
1 kypc
1 cemecTp
Tema 1. Mexanuka 77 18 12 12 35
Tema 2. Dy1eKTpU4ECTBO M MAarHETU3M 54 12 6 6 30
Tema 3. ®usuka xonebanuii 1 BOJIH 12,75 6 - - 6,75
KA 0,25
K9
KonTtpouns
Bcero 3a 1-if cemectp 144 36 18 18 71,75
2 cemecTp

Tema 2. DnekTpU4ecTBO M MArHETU3M 17 2 3 2 10
Tema 3. ®usuka koneGaHMid U BOJH 22 - 6 6 10
Tewma 4. BonHoBast onTuka 28 6 3 4 15
Tema 5. KBantoBas u aToMHas Gpu3uka 28 6 3 4 15
Tema 6. Cratuctuueckas (Gu3nKa 1 TEPMOJIUHAMHKA 21,6 4 3 2 12,6
KA 0,4
KD 2,35




Kontponb 24,65

Bcero 3a 2-ii cemecTp 144 18 18

18

62,6

HNUTOI'O 3a 1 kypce 288 54 36

36

134,35

4.3. TemaTuKa NpaKTHYECKHUX 3aHATHIA

Tema IMPAKTUYCCKOI'O 3aHATHUA KomngectBo yacos

1 kype

1 cemectp

Tema 1. Mexauuka

Tema 2. DIEKTPUYECTBO U MAarHETU3M

Bcero 3a 1-if cemectp

2 cemecTp

Tema 2. DIeKTpUYECTBO U MAarHETU3M

Tema 3. ®usuka koaebanuii 1 BOJIH

Tema 4. BonHoBast onTuka

Tema 5. KBantoBas ¢usuka

Tema 6. Ctatuctuyeckas Gusnka U TEPMOAMHAMHKA

Bcero 3a 2-i1 cemectp

HNUTOI'O 3a 1 kypc

4.4. TemaTuka 1200paTOPHBIX padoT

Tema nabopatopHoit paboThI | KonnuecTso yacos

1 kypc

1 cemecTp

HSyLIeHI/IC 3dKOHOB BpalllaTCJIbHOI'O ABHKCHHA

I/I3MepCHI/Ie MOMCHTAa MHCPIHUH MAaXOBOI'O KOJIECA U CHJIBI TPCHUSA B OIIOpax

OHpe)IeJ'ICHI/Ie MOMCHTAa MHCPIUHN TEJIa MCTOAOM KPYTHUJIBHBIX KoJIeOaHui

Onpenenenne Ko3hUIMEHTA BHYTPEHHETO TPEHUS KHUIAKOCTH 110 MeTory CToKca

Omnpenenenre eMKOCTH KOHJIEHCATOPA ¢ TOMOIIbIO OATTMCTUYECKOTO
rajlbBaHOMeTpa

W Wwww

CHatve BoabT - aMIepHBIX XapaKTEPUCTHK CEJIEHOBOTO M IepMaHUEBOro
BBIIIPSIMUTEIIECH

Bcero 3a 1-i1 cemectp:

2 cemecTp

OmnpeneneHre TOPU3OHTANIBHOM  COCTAaBJIAIOIIEH BEKTOpa HANPsKEHHOCTU
Mar#MTHOTO N0JIs1 3€MJIU

3HAKOMCTBO C paOOTOM IEKTPOHHOTO ocIrIIIorpada

I/I3yquI/Ie COOCTBEHHBIX KOJIeOaHMI IMMPY>XUHHOI'O MAadTHHUKA

OnpeﬂeneHI/Ie JUIMHBI CBETOBOI BOJIHBI IIpy oMouIIn HH(I)paKHHOHHOﬁ PCHICTKU

W3mepenue uHTerpasbHON 4yBcTBUTENbHOCTH U cHITHE BAX (hoTo31€mMeHTa ¢
BHYTpEHHUM (GoTodhdhexkTom

Ornpezenenre OTHOMICHUS TEIUTOEMKOCTEN Bo3tyxa MetogoM Kiemana-Jlezopma

Bcero 3a 2-if cemectp:

HNUTOI'O 3a 1 kypc

4.5. TemaTka KOHTPOJILHBIX padoT
2 cemecTp:
1. KunemaTuka mocTymnarejgbHOro U BpalaTeIbHOTO JBUKCHHUI;
2. JluHamuKa MOCTYIATebHOTO IBUKEHUS,
3. DneMeHTHI CleMaIbHON TEOPHUU OTHOCUTEILHOCTH;
4. 3aKOHBI COXpaHEHHSI UMITYJIbCa U DHEPIUH;




5. Mexanunyeckas pabora, MontHocTh, KII/I;
6. JluHamuka BpamaTeabHOTO JBUKCHHUS;

/. MexaHu4eckoe HalpspKeHHe, 3aKoH ['yka;
8. MexaHuKa XKUIKOCTEN U Ta30B.

9. DrekTpocTraTvKa,

10.ITocTOAHHBII TOK;

11. Maruetuswm,;

12.KonebaHus 1 BOJIHEL

5.Y4eOHO-MeTOoAMYecKOe 00ecniedeHue Al CAMOCTOSITeIbHOM PadoThI
00y4aromuxcs no JMCHUIJINHE (MOIYJII0)

5.1. Pacnpeueneﬂne 4acoB 110 TeMaM M BHJIaM CaMOCTOATeJIbHOH paﬁoTLI

Pa3nensl u TeMEI Bcero yacos o Buna camocTrositenpbHOM pabOThI
y4eOHOMY IIaHy
1 kypc
1 cemecTp
Tema 1. MexaHuka 35 CaMocTosiTeIbHOE HM3YyUY€HUE OTIENIbHBIX TEM
yueOHOM JIUTEPATYPHI. Brimonnenue

KOHTpoibHOM  paboTel.  IloaroroBka
IIPOMEXYTOUHOM aTTeCTallMl M  TEKYIIEMY
KOHTPOJIIO 3HAHUH.

Tema 2. DnexTpuyecTBo u 30 CamocCTOATENIbHOE W3YYEHHE OTICIBHBIX TEM
MarHeTu3M yueOHOI JUTEPATYPBHI. Beinonuenue
KOHTpONbHOM  pabotel.  llogroroBka K
IPOMEXYTOUHOW aTTeCTallMM U  TEKyLIeMy
KOHTPOJIIO 3HAHUM.

Tema 3. ®usuka xKonebaHui u 6,75 CaMocTOsITEeIbHOE HM3YUYEHHUE OTACIIbHBIX TEM
BOJIH yueOHoM JIUTEPaTypBhl. Brimonnenue
KOHTpOoibHOM  paboTel.  IloaroroBka
MIPOMEXKYTOYHOM aTTeCTAllMd ®  TEKYIIEMY
KOHTPOJIIO 3HAHUI.

Bcero 3a 1-if cemectp 71,75
2 cemecTp
Tema 2. DnexTpuyecTBo U 10 CamoCTOATENIbHOE H3YyY€HHE OTIENIBHBIX TeM
MarHeTU3M yaeOHOM JINTEPATYPHI. Brimosninenue
KOHTpOoibHOM  paboTel.  IloaroroBka
NPOMEKYTOUYHOW aTTeCTallMd M TEKYIIEMY
KOHTPOJIIO 3HAHUH.
Tema 3. ®usuka xonebdaHuit u 10 CaMocCTOsITEeIbHOE HM3YyYEHUE OTICNIbHBIX TEM
BOJIH yueOHOI JTUTEPaATYyPHI. Brimonnenue

KOHTpoibHOM  pabGoTbl.  IloaroroBka
IIPOMEKYTOUHOM aTTECTAllUM U TEKYLIEMY
KOHTPOJIIO 3HAHU.

Tema 4. BonHoBas ontuka 15 CamocCTOATeNbHOE H3YyY€HHE OTICNIBHBIX TEM
yaeOHoi  nuTeparypbl.  IloarotroBka K
NPOMEXYTOUHOW aTTeCTallMM U  TEKyLIeMy
KOHTPOJIIO 3HAHU.

Tewma 5. KBanToBast u aTomHas 15 CaMOCTOATENIbHOE HM3YYEHUE OTIENbHBIX TEM
¢buzuka yaeOHoi  nmTeparypbl.  IloarotroBka K
IIPOMEXYTOUHOM aTTeCTallMM M  TEKYIIEMY
KOHTPOJIIO 3HAHUM.




Tema 6. CraTucTHueckas
¢u3nKa 1 TepMOANHAMHKA

12,6 CaMocCTOsITEeTbHOE HM3YUYCHHE OTACIIBHBIX TEM
yueObHOil  nutepatypbl.  IloaroroBka K
MPOMEKYTOUYHON aTTeCTAllUd M TEKYIIEMY
KOHTPOJIIO 3HAHUN.

Bcero 3a 2-i1 cemectp

62,6

UTOIro

134,35

5.2.1lepevyeHb y4eOHO-METOAMYECKOT0 O0eCIIeYeHUs 1JIsl CAMOCTOSITEIbHON padoThI
CTYJAEHTOB C YKa3aHHe MeCTa UX HAXOKIECHU:

- yueOHas muTeparypa — Oubimmoreka Qrumana
- METOANYECKUE PEKOMEH/IAIUH 110 BBIMOJTHEHUIO KOHTPOJIBHON paboThl — (POHI

OIICHOYHBIX CPEACTB;

- METOJUYECKHE PEKOMEHIAINH 110 CAMOCTOSITEIbHON paboTe — caidT prnana.

6.@oH/1 O1IEHOYHBIX CpeaCTB IJid NMPOBEACHUSA l'[pOMe)KyTO‘IHOﬁ arTrecranmmmu

00y4aromuxcs no JMCUUILINHE (MOXYJII0)

Byt o1ieHOYHBIX CpencTB

KoanuectBo

Texkymmii KOHTPOJIb

KonTponbnas pabora

1

Kypcogas pabora (KypcoBoOii IPOEKT)

Y4eOHbIM NJIAHOM HE NPEAYCMOTPEHO

IIpoMe:KyTOYHBIM KOHTPOIb

DK3aMeH

1

3auer

1

q)OHI[ OLOCHOYHBIX CPCACTB IIPCACTABJICH B IIPHJIIOKCHUU K pa60qeﬁ nporpamMme

/. IlepeyeHb OCHOBHOI U JONOJHUTEIbHOM JIUTEPATYPbI

7.1. OcHoBHasi JIUTEpPaTypa

ABTODBI, 3arnaBue N3parenscTBO, IO Konnu-Bo
COCTaBUTEIH
JI1.1 | I'paboBckuit Kypc ¢puzuku: yueo. Cankr-IlerepOypr: ONEKTPOHHBIN
P.1. rnocobue WznarensctBo Jlans, 2012. - | pecypce
608 c. Pexxum nocrymna:
https://e.lanbook.com/book/3
178
JI1.2 | CaBenbeB U.B. | Kypc obmeit pusuku. B 3 | Cankr-IlerepOypr: DNEeKTPOHHBIH
T. W3narensctBo Jlanws, 2019. + | pecypc
Tom 1. MexaHnuka. 436, 500, 320 c.
MornexymsipHas Gpusnka Pexxum ngoctyna:
Towm 2. DnekrpudectBo | https://e.lanbook.com/book/1
MarHeTusM. BosHel. 13944
Ontnka https://e.lanbook.com/book/1
Towm 3. KBanroBas ontuka. | 13945
AtomHuas pusuka. @usuka | https://e.lanbook.com/book/1
TBepaoro Tena. Gusnka 23463
aTOMHOTO s1/Ipa U
HJIEMEHTAPHBIX YaCTHUI]
JI1.3 | bonynos E. H. | ba3zoBblii kKypc ¢pusuku: Cankr-IlerepOypr : DIIEKTPOHHBIN
MeXxaHMKa, MosiekyispHas | M3parensctso Jlans, 2020. pecypc
¢u3uka, anekrpocraruka, | — 319 c.
MMOCTOSIHHBIN Pexum pgocrymna
AJIEKTPHUECKUH TOK, https://e.lanbook.com/book/1
MarieTu3M, BOJIHOBAs 56026
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OIITHKA, DJIEMEHTBI
KBaHTOBOM MEXaHMKH,
ATOMHOM U sSIICPHOU
GU3MKHY : y4eOHHUK

7.2. lonoJHUTEIbHAS JUTEpaTypa

JI2.1 | KpaBuenko H. | ®wusmka : yueOHUK U Mockaa : FOpaiir, 2020. — DNEKTPOHHBIN
1O. MPAKTUKYM ]I By30B 300 ¢. — PexxuMm moctyna pecypc
https://urait.ru/bcode/450821
JI2.2 | A¥izeHuoH A. ®dusnka : yueOHUK U Mockaa : FOpaiit, 2020. — DIJIEKTPOHHBIN
E. IIPaKTUKYM ]ISl By30B 335 ¢. — Pexxum gocryna pecypc
https://urait.ru/bcode/450504
JI2.3 | Hukepos B. A. | ®u3uka : yueOHUK U Mockaa : FOpaiir, 2020. — DNEKTPOHHBIN
MPAKTUKYM ]I By30B 415 ¢. — Pexum nocrymna pecypc
https://urait.ru/bcode/450293
J12.4 | SlckensuH ®usrka: MexaHuka, M.: MUUT.- 2009.- 64 c. 243
A.B. DNEeKTPUYECTBO.

Maruetusm. Kypc nekuuii:
yuebHoe mocobue

8. [lepeyenn pecypcoB HH(POPMAIMOHHO - T€IEKOMMYHUKANIMOHHOM ceTH
«HTEepHET», HEOOXOAUMBIX /JI5l OCBOECHHS TUCHUTLINHBI

1. OdunmanbHelil caT puinana

2. DnexTpoHHas OUOIMOTEYHAs CUCTEMa

9. Meroanueckue ykazaHus JJisi 00y4aOIHUXCS M0 OCBOECHHUIO TUCHTUTITIMHBI

B mporiecce ocBoeHUsT AUCHUIUIMHBI CTYJIEHTHI JIOJDKHBI TOCETUTH JICKIIMOHHBIE,
MpaKTUYECKHEe U JITA0OpaTOpHBIE 3aHATHSA, NPOBOIAUTHL CAMOCTOSTENBHYIO paboTy,
BBITIOJTHATH KOHTPOJIBHYIO PaboTy, CIaTh 3a4eT.

JIeKIIMOHHBIE 3aHATHS COCTABIISIOT OCHOBY TEOPETHICCKOTO OOYUCHNS, BKIIOUAIOT B
ce0sl CUCTEMaTU3UPOBAHHBIE OCHOBBI 3HAHHH TI0 TUCIUTIINHE, KOHIIEHTPUPYIOT BHUMAaHUE
oOy4Jaronuxcsit Ha HanOoJee CIOXKHBIX M Y3JIOBBIX Bompocax ¢Gu3Wku. B xome sexiuit
MIPEToIaBaTellb U3JIaracT M Pa3bsICHACT OCHOBHBIE, HAMOOJIEE CIIOKHBIC TTOHATHS TEMBI, a
TaK)Ke CBA3aHHBIC C HEH TEOPETHUECKUE U MPAKTHUECKUE MPOOJIEMBI, 1aeT PEKOMEHIAIUN
Ha BBITIOJIHEHHUE CAMOCTOSITEIbHON PaOOTHI.

B xoxe nekuuit cTyJIeHTaM PEKOMEHIYETCS:

- BECTH KOHCIIEKTUPOBaHUE y4eOHOTO MaTepHana;

- oOpamath BHMMaHHE Ha KaTErOpUH, TMOJOXKEHUS M 3aKOHBI, PACKPBIBAIOIIIHE
coJiepKaHUE TeX WJIM MHBIX SBJIEHUWA W TPOLIECCOB, HAYYHBIE BHIBOJBI U MPAKTUYECCKUE
PEKOMEHIAITNY TI0 UX TPUMEHEHHIO;

- 3a7aBaTh TIPETOJABATENI0 YTOUYHSIONIME BOMPOCHI C IEIBI0  YSCHCHHS
TEOPETUYECKUX MOJIOKECHUH.

JIsl yCTIEITHOTO OBJIaJICHUS KYpCOM HEOOXOJMMO TIOCEIIaTh BCE JICKIMH, TaK Kak
TEMaTHYECKHI MaTeprajl B3aMMOCBSI3aH MEKITy COOOM.

[IpakTrueckne 3aHATHS - 3TO aKTUBHAs (opMa ydeOHOTO Tporiecca. SIBISIOTCS
JIOTIOJTHEHUEM JICKITMOHHBIX KYPCOB M CAMOCTOSITEIIBHOW pabOThI 00YJArOITUXCS, a TAKKE
CPEIICTBOM TMPOBEPKH YCBOCHHS MMHU 3HAHWM, JaBa€MbIX HA JIEKIIMHM W B TIPOIECCE
M3Y4YEHUs PEKOMEHIyeMou mnuTeparypbl. [IpakTudeckue 3aHATHS BKIIOYAIOT B CeOs
perieHue 3aad.

JlabGopaTopHbie paboOThI - y4eOHOE 3aHATHE, B paMKaX KOTOPOTO OCYIIECTBIISETCS
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TOT WIA WHOM HAy4dHBIM DKCIIEPUMEHT, HAMPABICHHBIA Ha IIOJyYECHHE pPE3YJbTaTOB,
UMEIOIIMX 3HAYEHHE C TOYKM 3PEHMs YCIEIIHOTO OCBOECHMS CTYyJIEHTaMH Y4eOHOM
IPOrPAMMBI.

[To pesynpTaTam MpOBEIECHHOW J1aOOPATOPHOW PabOTHI CTYIEHTOM BBIIOJIHACTCS
OTYEeT, TJe MPHUBOJATCA BCE HEOOXOAMMBIE BBIYHUCICHUS, 3allOJIHAETCA Tabuuua
pE3yJIbTaTOB WM JAeTCSl ONUCAHUE ONbITa C O0O0S3aTEIbBHOM 3alHiChi0 XUMHUYECKUX
YpaBHEHUH U BbIBOJOB. Kak/1y10 BBIIIOJIHEHHYIO JJAOOPATOPHYIO padOTy CTYIAEHT 00sA3aH
3aIATUTD; HA 3alUTE CTYJAEHT JIOJDKEH MOKa3aTh 3HAHUE TEOPUU U METOJOB M3MEPEHUS,
UCIIOJIb3YEMBIX B JIaHHOH paboTe; yMeTh (OpMyIUpOBAaTh U TOHUMATh BCTPEUAIOIINECS B
JaHHOM paboTe 3aKOHOMEPHOCTH; 3HATh OIPEICJIEHUS] BCEX BCTpEUaroIIMXcs B pabote
MOHATUN M BEJIMYMH; YMETh aHAJIM3UPOBaTh U OOBACHATH IMOJYYEHHBIE PE3yIbTaThl U
(bopMyIUpOBaTh BHIBOBI.

Ba)xHON 4acThiO CaMOCTOSITENIbHOW PaOOTHI SBISETCA YTEHUE Yy4eOHOM M HAy4YHOU
auTepaTypel. B paMkax caMOCTOATENbHONW pabOThl CTYJIEHT [JOJDKEH pPacCMOTPETh
TEOPETHUYECKUI MaTeprall, KOTOPBIM HE BBIHOCUTCS Ha JICKIMOHHBINA KypC.

YacTpio caMOCTOATENbHONW PAOOTHI SIBISETCS BBINOJIHEHUE KOHTPOJIBHBIX DPaloT.
[Ipesxne 4YeM BBINOJHATH 33JaHUS  KOHTPOJIBHOM paboThl, HEOOXOIUMO H3YUYHUTh
TEOPETHUYECKU  MaTepHall, O3HAKOMMTBCS C METOAMYECKMMHU  YKa3aHWSIMHU 110
BBITIOJTHEHUIO KOHTPOJIbHOM paboThl. KoHTpoibHAs paboTa BKIIOYAET TEOPETUUYECKYIO U
MPaKTUYECKYI0 YacTh. B paMkax MpakTHUYECKOW YacTU CTYJE€HTaM HEOOXOIUMO PEIIMUTh
3aJ1a4yM, CrpyNIIMPOBAHHbIE TI0 Pa3AcIaM.

BelnonHeHHe U 3aluTa KOHTPOJIBHBIX palOOT SIBISIIOTCS HEMPEMEHHBIM YCIOBHEM
JUIsL TOMyCKa K 3a4eTy, 3K3aMeHy. Bo BpeMs BBINOIHEHUS KOHTPOJIBHBIX pPabOT MOMXKHO
MOJIYYUTh TPYNIOBBIE WU UHAUBUAYAJIbHbIE KOHCYJIbTALMU Y MPEMOAABATENS.

[TonroroBka k 3a4eTy, FK3aMEHY IPEAIOJIAraer:

- U3yYEHUE PEKOMEHYEMOW JTUTEPATYPHI;

- U3y4YEHUE KOHCIIEKTOB JICKIIMIA;

- BBINIOJIHEHUE KOHTPOJBHBIX padoT.

10. ITepevyennb uHGPOPMANMOHHBIX TEXHOJIOTHIi, MPOrPAMMHOIO0 o0ecTieyeHHs U
HH(OPMALMOHHBIX CIIPABOYHBIX CUCTEM, HCIOJIb3YEeMbIX
MPH OCYILIECTBJIEHMH 00PAa30BATEJIbHOI0 MPOLECCA M0 UCHUIJINHE
[IporpammHoe  oOecrnieyeHue Uil  MPOBEACHUS  JICKUMM, JIEMOHCTpAIUU
npesenTanuii: Microsoft Office 2003 u BaIIIIE.

IIpogeccuonabHbIe 0a3bl JAHHbIX,
HCI0JIb3yeMble /i1 H3yYeHH sl AMCHUIINHBI (CBOOOAHBIN 10CTYII)
Nudopmarmonnas cucrema «EamHOe OKHO JocTynma K HWH(DOPMAIIMOHHBIM
pecypcamy - http://window.edu.ru/catalog/resources?p _rubr=2.2.74.6

11. Onucanue MaTepuaIbHO - TEXHUYECKOI 0a3bl, HEOOXOAMMOM 1151
OCylIeCTBJIEHUs 00Pa30BaTEJIbHOI0 MPOLECCa MO AMCHUIINHE

11.1. TpeOoBaHus K ayAUTOPUAM (IIOMEIIEHUAM, KAOMHETAM) ISl
NPOBe/IeHNs] 3aAHATHI ¢ YKa3aHHEM COOTBETCTBYIOLIEr0 OCHALIIEHUS
VYyebnas ayauTopus i TPOBENCHUS] YYEOHBIX 3aHATHH, MPETYCMOTPEHHBIX
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nporpaMmoi crnenuanurera (MPOBEACHHE 3aHATUNA JIEKIIMOHHOIO THWIIA, 3aHSATUH
CEMUHAPCKOT0 THUIIA, TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYJIbTALNHI, TEKYIIETO KOHTPOJIS
U TPOMEKYTOUHOM arrectaiuu) - ayauropus Ne 401. Choenuamu3upoBaHHas MeOeb:
CTOJIbl YYEHUYECKHE - 32 MIT., CTYyJbs YUYCHUUYECKHE - 64 1mT., JOCKa HacCTEHHas - | mT.,
CTOJI mpemnogaBaTenss - 1 mT., cTyn mpenojaBarens - 1 mr. TexHuyeckue cpencTaa
oOy4eHHs: TIEPEHOCHON HKpaH, MEPEHOCHON MNpPOEKTOp, HOYTOYyK. YueOHO-HarjsaHbIe
nocoOusi, 00ecrneurnBarOIMe TEMAaTHUYECKUE WILTIOCTPALMU, COOTBETCTBYIOIIHME padouei
mporpamMMme JUCIHUIUIAHBI - KOMIUIEKT Tpe3eHTaIuil (XpaHuTcs Ha Kadenpe).

11.2. Ilepeyennb 1a00paTOPHOrO 000PYI0BAHMS

YueOHast ayauTopusl A7 TPOBEACHUS YYEOHBIX 3aHATHH, MNPETYCMOTPEHHBIX
nporpamMMol crienuanuTeTa (MIPOBEACHUE 3aHSATHI ceMUHApCKOro Thma) - Jlaboparopus
«Dusuka», aynuropus Ne 312. CnenuanusupoBaHHas MeO€lb: CTOJbI yueHHUeckue - 11
IIT., CTYJIbSI yY€HUYECKHUE - 27 WIT., JOCKAa HAaCTeHHas - 1 mT., cToa mpenojaBarens - 1
mT., cTy]a npenoaasatens - 1 mt. JlabopaTtopHoe o0OpyAOBaHHWE: CYIIMIbHBIN TIKad
CHOJI - 1 wt., amnepMeTp AEMOHCTPALMOHHBIN - 1 IT., BECbl HACTOJBHBIE - | MIT., BECHI
TEXHUYECKHE C pa3HOBecaMu - | IIT., YHUBEpCaJbHbIN UCTOYHUK nuTanus YUII-2 - 1
mt., Hacoc KomoBckoro, annapat Knemma-Jle3opma, TepMOMETp 1€MOHCTPALIMOHHBIH - 1
mrt. Jlaboparopuble creHapl: «l3ydyeHne cOOCTBEHHBIX KojeOaHUN NPY>KMHHOTO
MasiTHUKa», «CHSATHE BOJIbT-aMIIEPHBIX  XAPAKTEPUCTUK  DJICKTPOHHOM  JIAMIIBDY,
«OmnpeneneHne TOPU30HTAIBHON COCTABISIONIEH BEKTOPA HANPSKEHHOCTH MArHUTHOIO
nosist 3emiin», «V3ydeHwe 3aKOHOB BpallaTebHOIO JBWXKEHHS», «OmpeneneHue
OTHOILLIEHUS TEIUIOEMKOCTEN Bo3ayxa meroaoMm Kiuemmua-llezopma», «3HAKOMCTBO €
paboTON 3NEKTPOHHOIO ocuuiuiorpada», «M3mepeHrne MOMEHTa WHEPIMH MaXOBOTO
KOJIECa W CUJIbI TPEHUS B onopax», «Onpenenenre Ko3ppuuueHta BHyTPEHHETO TPEHUs
KUJAKOCTH MO METOAY CTOKca», «OmpeneneHrne MOMEHTa HWHEPIUU Tella METOAOM
KPYTWIbHBIX KojeOaHuit», «CHATHE BOJBT-aMIIEPHBIX XapaKTEPUCTHK CEJICHOBOTO H
TFEPMAHMEBOrO BBIIPAMUTENE», «OnpeneneHue eMKOCTH KOHAEHCaTopa € IOMOUIBIO
OAIITUCTUYECKOTO raJlbBAHOMETPay, «3mepenue YAEIbHOU MHTETPAIBHON
YYBCTBUTEIBHOCTH U CHSTHE BOJBT-aMIIEPHON XapakTEPUCTHKU (HOTOdIEMEHTA C
BHyTpeHHeM (oTodrdpdekTom doroconmporuBiacHuss», «OnpeneneHne IIUHbI CBETOBOM
BOJHBD, «OmnpeneneHne KOHIEHTPAMW BOJHOIO pacTBOpa caxapa IO CpPEeICTBOM
nossipuMeTpay, «OnpeneneHue paauyca KpUBU3HbI JUH3bI ¢ TOMOILIBIO0 Kojel HbroToHa,
MOJIyYeHHBIX B MOHOXPOMAaTHYECKOM CBeTe», «OnpeaesieHne nokasaressi MpeaoMIICHUs
CTEKJIa C MOMOIIbI0 MUKpOCcKomay, «Onpenenenue 3akona Mantocay. YueOHO-HaTJIsIIHbIC
nocoOus - KOMIUIEKT IJIaKaToB.
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1. IlepeyeHb KOMIETEHIMA C YKA3aHUEM 3TAnoB UX GopMUpPOBaHMS B Ipolecce
O0CBOCHHS Y4eOHOM TNCHUIINHBI

OIIK-1.

1.1. IlepeyeHb KOMIIETEHIIU I

Criocoben  pemiath

HHXCHCPHBIC

3agadyu B

npodecCUOHATIBLHON

NEATEIbHOCTU C HCIOJb30BAaHUEM METOJIOB E€CTECTBEHHBIX HAyK, MaTEeMaTU4eCKOTO
aHaJIM3a U MOJIEIMPOBAHUS.

Nupukarop OIIK-1.2. [IpumeHsieT OCHOBHBIE TOHSTHS U 3aKOHBI €CTECTBEHHBIX
HaYK JJI peHIeHHs IPeIMETHO-TIPO(UIIbHBIX 3a/1a4

Nunukarop OIIK-1.3. [IpuMeHsieT ecCTeCTBEHHOHAYYHBIE METObI TEOPETUUECKOTO
U DKCIIEPUMEHTAJIBLHOTO HCCIEAOBAHUS OOBEKTOB, TMPOIECCOB, SBJICHUMN; MPOBOJUT
AKCIIEPUMEHTHI M0 3a/IaHHOM METOJIUKE M aHAIU3UPYET PE3YJIbTAThI

1.2.

Jtanbl GOPpMHUPOBAHNMS KOMIIETEHIIUI B MpoLecce
OCBOCHUS YUYeOHOM TMCHUILIHHBI

HaumenoBanue 3rana

Conep:xanue 3Tana

(BuAbI y4eOHOIi padoThI)

Koasl ¢popmMupyembix Ha 3Tamne
KOMIIeTEeHIIUii, MHIMKATOPOB

Oran 1. dopmuposanue | Jleknuu,
TEOPETHYECKOI 0asbl
3HaAHUHI

caMmocTosiTeNibHast  pabora
CTYICHTOB C TEOPETUYECKON 0a30i,
MPAKTUYECKHUE 3aHATUS

OIIK-1 (OIIK-1.2, OIIK-1.3)

Otan 2. ®dopmupoBaHUE

IIpakTrueckue

3aHATHUA

u| OIIK-1 (OIK-1.2, OTIK-1.3)

YCBOCHHOT'O MaTCpHuajia

OK3aMCH

YMCHHIA BBINTOJIHEHUE J1a00paTOPHBIX padoOT

Oran 3. dopmupoBaHue | BrimoiaHeHne KOHTPOIbHBIX paboT OIIK-1 (OIIK-1.2, OIIK-1.3)
HABBIKOB  MPAKTUYECKOTO

UCIIONIb30BAaHUSl 3HAHUU H

yYMEHUHI

Oran 4. [TpoBepka | 3ammra KOHTPOJbHBIX pabdor, 3adet, | OIIK-1 (OIIK-1.2, OIIK-1.3)

2. OnucaHue nokKa3zarejeil U KpUTepueB OLEHUBAHMUA KOMIETEHIMA HA
Pa3JIM4YHbIX 3Tanax ux (popMUPOBaHUSA, ONIUCAHUE IIKAJ OLCHUBAHUA

2.1. Iloka3aTean U KpUTEPUU OLICHUBAHUSA KOMIIETEHIUI
HA pa3/IMYHbIX ITanax ux popmupoBaHus

Oran Kon IToka3zarenu Kpurepun CriocoObl O1IeHKH
(dbopMupoBaHus KOMITIETEHIIMH OLICHUBAHUS
KOMIIETEHIINH KOMIIETEHINH
Oran 1. | OIIK-1 (OIIK- | -noceuieHue -HQJINYNE KOHCIIEKTa | yJacTue B
dopmupoBaHue 1.2, OIIK-1.3) | JeKIHOHHBIX W| JEKUMA TI0 BCEM | IUCKYCCUHU
TEOPETUYECKON MPAKTUYECKUX Te€MaM, BHIHECEHHBIM
0a3bl 3HAaHUH 3aHATUH; Ha JIEKINOHHOE
- BEJICHHE KOHCIIEKTa| 00CYX/ICHHE,
JICKITUH;
Oran 2. | OIIK-1 (OIIK- | -BbIMOJHEHHE -3a]1a41 peuieHsl | - HaIlCaHHE
dopmupoBaHue 1.2, OIIK-1.3) | maGopaTopHBIX BEPHO oTyeTa o
yMeHUH (pelieHne pabor; - 3amanus | 1abopaTOpHBIM
3aJ1a4u 1o - pemieHue 3amay | J1abOpaTOPHBIX pabotam u
oOpasiry) MPaKTUYECKOTO paboT BBHITIOJIHEHBI B | pEIICHUE
3aHATHS MIOJTHOM 00beMe TUIOBBIX  3a7ay
Ha TPAKTHUYECKUX
3aHSATHUSIX
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Oran 3. | OIIK-1 (OIIK- | -manuuwue - KOHTPOJIbHBIC | KOHTPOJIHHBIC
dopmupoBaHue 1.2, OIIK-1.3) | npaBuIBHO paboThI UMEIOT | paboThI
HaBbIKOB BBIMIOJTHEHHBIX MIOJIOKUTETbHYIO
MPAKTUYECKOTO KOHTPOJIbHBIX PadOT | PEeLeH3UI0 "
UCIOJIb30BAHUSA JIOTIYILIEHBI K 3aIUTe
3HAHUU U YMEHUMU
Oram 4. [Iposepka | OIIK-1 (OIIK- | - ycmemnrHas 3amura | - OTBETHI Ha BCE YCTHBIA OTBET
YCBOEHHOT'O 1.2, OIIK-1.3) | KOHTPOJILHBIX PAOOT; | BOIPOCHI IO
MaTepuaia -3a4€T; KOHTPOJIbHBIM
-9K3aMEH pabotam;

-OTBETHI Ha BOMPOCHI

3aueTa;

- OTBETHI Ha

BOTIPOCHI

9K3aMEHAIIMOHHOTO

ounera

2.2. Kputepum onieHMBaHUSI KOMIIETEeHUM 110 YPOBHIO UX C()OPMHPOBAHHOCTH

Kon YpoBHU chOPMUPOBAHHOCTH KOMIETEHIHMH
KOMIICTEHITHH, 0a30BbIii CpeaHuid BBICOKHM
WHAUKATOP
OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OI1K-1.2) - OCHOBHBIC | - OCHOBHBIE€ (DU3WYECKHE | - OCHOBHBIC  (PU3HUECKHE
¢busnyeckue sBIEHUS, | SBICHUS, €/IMHULIBI | SBJICHUS, €IMHUILIBI
SIMHUIBl M3MEpPEHHsI | U3MEPEHHUS Gu3MUeCKuX | U3MEPEHHS buzngeckux
(U3MYECKUX BEUYUH. | BEJIMYUH; BEJIMYMH;
YMerh: - OIBITHbIE OOOCHOBaHUSA | - dbyHIaMeHTaIbHbIE
- IPUMEHATh METOJIBI | OCHOBHBIX (GU3NUECKUX | MOHATHSA, 3aKOHBI M TEOPUHU
TEOPETUYECKOT O 3aKOHOB. KJIaCCUYECKOMH u
HCCIIEI0BAHUSA Ymersn: COBPEMEHHOM (PU3UKU;
(bU3NYECKUX SBICHUH, | - IPUMEHSITh METOAbI - ONBITHBIE  OOOCHOBaHUS
IIPOLIECCOB U TEOPETUIECKOTO OCHOBHBIX buznIecKknx
00BEKTOB. ucclieIoBaHusl (PU3MUECKUX | 3aKOHOB.
Baagern: SIBJIEHUM, MIPOLIECCOB 1 YMeTh:
- MaTeMaTH4YeCKUMH | OOBEKTOB; - IPUMEHSTh METO/IbI
METOAAMH  PEUICHHUS | - IPUMEHSATh METO/IBI TEOPETUIECKOTO

TUIIOBBIX 3aJ14a4.

9KCIIEPUMEHTAIILHOTO
HCCIEIOBaHUS (PU3NYECKUX

uccle10BaHus (PU3NYECKUX
SIBJICHUM, IIPOLIECCOB U

SIBIIGHUH, TIPOIIECCOB U 00BCKTOB;

00BEKTOB. - IPUMEHSITh METOIbI

Biaagers: AKCIIEPUMEHTATILHOTO

- METOJIaMH | UCCIICTOBAHMS (PU3NICCKUX

AKCIIEPUMEHTAILHOTO SIBIIGHUH, TIPOIIECCOB U

uccneaoBaHusl GU3HYECKUX | 0OBEKTOB;

SBIIGHUW, TIPOIIECCOB U | - aHAU3UPOBATH PE3YJIbTATHI

00BEKTOB HCCIIEIOBaHUS.

- MaTeMaTHuecKuMu | Biagers:

METOIaMH pelIeHHs | - METOJaMH TEOPETUICCKOTO

THIIOBBIX 3a7a4. UCCIeNoBaHus  (PU3UUECKHUX
SIBJICHU, IIPOLIECCOB 51
00BEKTOB
- METOIaMH
AKCIIEPUMEHTATILHOTO
UCCIENOBaHUS  (DU3HUYECKUX
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SIBIICHHH, MPOIECCOB U
00BEKTOB
- MaTeMaTU4YEeCKUMU
METOAAMHU PEIIeHUS] TUIIOBBIX
3ajau.

OIIK-1 3HaTh: 3HaTh: 3HaTh:

(OIIK-1.3) - METOAMKY | - METOJUKY TPOBEICHHUS | - METOAUKY  IPOBEICHUS
MIPOBEACHUS HKCHEPUMEHTOB HKCIEPUMEHTOB
9KCIEPUMEHTOB. -OCHOBHOE  00OpYJOBaHHUE | -OCHOBHOE 000pYyI0BaHUE ISt
YmMmers: ISt NPOBE/ICHUS | IPOBEICHHS SIKCIIEPUMEHTOB
- IPOBOJUTH | SKCIIEPUMEHTOB. - MareMaTU4YeCKHe METOJIbl
¢buznyeckue YmMmers: 00pabOTKH JaHHBIX.
HU3MEPEHUSI. - IPOBOAUTH (PU3HUECKUE | YMeETh:

Buaaners: W3MEpEHUs - TpoBOIUTH  (puzmueckue
-METOJIUKOM - o0OpabatbIBaTh | H3MEPEHUS
IIOCTAaHOBKH pe3yabTathl  (PU3MYECKHX | - 00pabaThiBaTh pPe3yIbTATHI
¢bu3nyeckoro U3MEpEeHuH. (bU3NYECKUX U3MEPEHUI;
HKCIIEPUMEHTA. Buaaners: - TIPEACTAaBIATH PE3yIbTATHI
-METOJIMKOM  IOCTAHOBKH | 3KCIIEPUMEHTA.
¢bu3nIecKoro Baapners:
JKCIEpUMEHTA -METOIUKOM IIOCTAaHOBKH
-METOIaMH pacueTa | pU3MUECKOTO HIKCIIEPUMEHTA
NOTPEUIHOCTEH H3MEpEeHUH | -MeToJaMu pacueta
pu IIPOBEACHUM | IOTPEIIHOCTEN  HM3MEPEHUI
¢bu3nveckoro npu IIPOBEICHUU
HKCIEPUMEHTA. (U3NIECKOTO IKCIIEPUMEHTA.
- HaBbIKAMH aHanu3a
AKCIEPUMEHTATBHBIX
JTAaHHBIX.

2.3. kanabl onueHnBaHusA (POPMUPOBAHUS HHAUKATOPOB JOCTHKEHHUS

KOMIIEeTeHI M

a) llIkajia oueHMBaHUsA IK3aMeHa

[IIxana orteHnBanus

Kpurepun onieHuBanus

OICHKA «OTJIHUYHO»

Bce mHaukaTopsl TOCTHXKEHUN KOMIIETEHIIMM C(OPMUPOBAHBI HAa BBICOKOM
YPOBHE U CTYIEHT OTBEUYAET HA BCE JAOIOJHUTENBHBIE BOIIPOCHI.
Teopernueckoe cojepkaHWe JUCHUIUIMHBI OCBOEHO IOJIHOCThIO, O€3
npo6esnoB. CTyIeHT AEMOHCTPUPYET MOJIHOE COOTBETCTBHE 3HAHUN, YMEHUIN
U HaBBIKOB IIOKa3aTelsiM U KPUTEpUSIM OLIEHWBAaHUS WHIUKATOPOB
JOCTHIKEHUS] KOMIIETEHIIMM Ha (OPMUPYEMOM JHCHUIUIMHOW ypOBHE.
Onepupyer npuoOpEeTEeHHBIMU 3HAHUSIMM, YMEHUSMU U HaBbIKAMH, B TOM
4KClie B CUTyalUsAX IOBBIIIEHHOW CI0KHOCTH. OTBEYaeT Ha BCE BOIPOCHI
Ounera 0e3 HABOIALIMX BOMNPOCOB CO CTOPOHBI mpenojaBaTens. He
WCIIBITBIBAET 3aTPyJHECHUM INpPH OTBETE HA JONOJHHUTEIBHBIE BOIPOCHI.
3asaqy pemu NpaBUiIbHO.

OIICHKA «XOpOoLIo»

OnuH WHIMKATOp MOCTIDKEHUS KOMIIETEHIIMU CPOPMHUPOBAH HA BHICOKOM
YpOBHE, a IPyroil MHAUKATOP JOCTHIKEHUS KOMIETCHIIMN COPMHUPOBAH HA
CPEHEM YPOBHE;

- BCE MHAMKATOPHI JOCTHKCHUM KOMIETEHITUU COPMUPOBAHBI HA CPETHEM
YPOBHE, HO CTYJEHT apryMEHTUPOBAHHO OTBEYAET Ha BCE JOIMOIHUTEIbHbBIC
BOITIPOCHI;

- OJIMH WHJUKATOp JOCTH)KCHUU KOMIETEHIIMH C(HOPMHUPOBAH HA CpEHEM
YpOBHE, a Jpyroil Ha 6a30BOM ypOBHE, HO CTY/IEHT YBEPEHHO OTBEYaeT Ha
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BCE JIOTMOJIHUTEIbHBIE BOTIPOCHI.
Teoperuueckoe cojaep)KaHUE AUCHUILUIMHBL OCBOCHO IOJHOCTHIO, 0e3
npobenoB. CTyIEHT IEeMOHCTPUPYET MOJTHOE COOTBETCTBUE 3HAHUMN, YMEHUM
W HABBIKOB IIOKAa3aTC/sIM MW KPUTCPUAM  OUCHHUBAHUA HWHAUKATOPOB
JOCTUKEHHUSI KOMIIETEHIIMM Ha (OpMUPYEMOM TUCIUIUIMHOM ypOBHE.
Onepupyer npruoOPETEHHBIMU 3HAHUSMHU, YMEHUSIMU U HABBIKAMH; €TO OTBET
MIPEJICTaBIsIeT TPAaMOTHOE H3JIOKEHHE Y4eOHOro maTepuania Mo CYyLIECTBY;
OTCYTCTBYIOT CYIIECTBEHHBIE HETOYHOCTH B (DOPMYTUPOBAHMM TOHSTHIA;
MPaBWJIbHO MPUMEHEHbl TEOPETHYECKUE TMOJIOKEHUSI, MOATBEPKICHHbBIE
npuMepamu. Ha Ba TeopeTMdecKux BOIpOCa CTYyAEHT Jaj IOJIHbIE OTBETHI,
Ha TpeTUil - IpHM HABOASIIMX BOIpocax mpernojaBaTens. llpu orBere Ha
JIOTIOJIHUTENbHBIE BOIIPOCHI I0NYCKAET HETOUYHOCTHU. 3a/1a4y pPEUIMIL.

OLICHKA Bce mnankaTophel JOCTHKEHHM KOMIIETEHIIMM cOpMHUpOBaHBI HA 06a30BOM
«YIIOBJIETBOPUTEIIBHOY YPOBHE;

- OJMH MHAWKATOP JIOCTHXKEHUS KOMIETEHIHH chopmMHUpoBaH Ha 0a30BOM
YPOBHE, IPYroi Ha CPEJHEM YPOBHE, HO CTYAEHT 3aTPYIHSIETCA OTBETUTH Ha
JOTIOJIHUTEIbHBIE BOIIPOCHI.

TeopeTnueckoe coaepKaHUE AUCHUIUIMHBI OCBOEHO YAaCTUYHO, HO
mpoOieMbl  HE  HOCIAT  NpUHUOUNUANBHOrO  xapakrtepa.  CryaeHt
JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHWUW, YMEHUW W HABBIKOB
MOKa3aTesIM M KPUTEPUSM OLIEHMBAaHUS HMHAMKATOPOB JOCTHUKEHUS
KOMITCTCHIIMK Ha (OPMUPYEMOM TUCIUIUIMHOW YpPOBHE: JIOMYCKAOTCS
3HAYUTENbHbIE OIIMOKM, TMPOSIBISAETCS OTCYTCTBUE 3HAHUN 1O pAy
BOIIPOCOB. 3aTPyIHSAETCS OTBEYaTh Ha JOIOJIHUTEIIbHBIC BOIPOCHL. 3amady
penit Ha 50%.

OLICHKA WMHanuKaTopsl TOCTHKEHUST KOMIETEHIIUN C(OPMHUPOBAHBI Ha YPOBHE HIDKE
«HEYIOBJIETBOPUTENILHO» | 0230BOT0 M CTYACHT 3aTPYAHIETCS OTBETUTH HA JOMOTHUTEIbHBIE BOIPOCHI.
Teopernueckoe coiep)KaHHe AUCIUIUIMHBI OCBOEHO dYacTUdHO. CTyHeHT
JEMOHCTPHUPYET SIBHYIO HEJIOCTATOYHOCTh WJIHM TOJHOE OTCYTCTBUE 3HAHUU,
YMEHHMM U HaBBIKOB Ha 33J1aHHOM YpOBHE C(hOPMHPOBAHHOCTU MHIUKATOPOB
JOCTUKEHHS] KOMITETEHITUH.

0) IlIkana oneHUBAHUS 3a4eTa

[Ixana oreHUBaHUS Kputepuu onieHnBanus

3auTeHo Bce unankaTophl JOCTHKEHUN KOMIIETEHLIMU CPOPMHUPOBAHBI HA YPOBHE HE
HIDKE 0a30BOr0 U CTY/IEHT OTBEYAET Ha JIOMOJIHUTENIbHBIE BOIPOCHI

-IIPOYHO YCBOWJI IIPEyCMOTPEHHBIN IPOrPAMMON MaTepual;

- IPaBUJIBHO, ApIYMEHTUPOBAHO OTBETHJI HA BCE BOIPOCHI;

- ToKa3an TiyOOKHEe CHUCTEeMaTH3UPOBAaHHBIE 3HAHUS, BIAJEET NpUEMaMU
pacCyXJIeHHs U COIIOCTABJIIET MaTepual U3 Pa3HbIX MCTOYHHUKOB: TEOPUIO
CBA3BIBAET C TMPAKTUKOM, JPYTMMH TE€MaMU JIaHHOTO Kypca, JpYrux
M3Yy4aeMBbIX [IPEIMETOB;

- 63 OIMOOK BBIMOJIHUI MPAKTUYECKOE 3a/1aHNE

Hezaurteno Bce uHIuKaTOphl JAOCTHXKEHUH KOMIIETEHIMH CHOPMHPOBAHBI HAa YPOBHE
HUKe 0a30BOr0 W CTYIEHT 3aTpPYAHSETCS OTBETUTh Ha JOMOJHUTEIbHbBIE
BOIPOCHL. BeICTaBIsIeTCS CTYAEHTY, KOTOPBIN He cripaBuics ¢ 50% BomnpocoB
U 3a/laHuil Omiera, B OTBETaxX Ha JPYTrue BOMPOCHI JOMYCTUI CYLIECTBEHHBIE
omnOkn. He Moxer OTBeTUTh Ha  JIONOJHHUTEIbHBIE  BOIPOCHI,
IPEJI0KEHHBIE NIPETIOAABATENIEM.

B) IlIkajia olleHUBaHUSI KOHTPOJIbHBIX padoT

IIxana orleHUBaHUS Kputepuu onieHnBanus

3auTeHo Bce uHaukatopsl TOCTHXKEHUN KOMITETEHIIMH C(OPMUPOBAHBI Ha YPOBHE HE
HIKe 0a3oBoro. JlaHbl OTBETHI Ha BCE TEOPETHUECKUE BONPOCkl. Bee pacuersl
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BBIITOJTHCHBI BEPHO U UMCIOT HeO6XO,I[I/IMBIe IIOSICHCHUA

Hesaureno Bce mHIuKaTOphl AOCTHXKEHHH KOMIETEHIMH C(HOPMHUPOBAHBI HAa YpPOBHE
HwKe 6a3oBoro. B pacderax momyimieHbl OMIMOKH, HEOOXOIUMBIE MOSCHEHUS
OTCYTCTBYIOT, UMEIOTCS OIIMOKH B TEOPETUUECKUX BOIPOCAX.

3. TunoBbie KOHTPOJIbHbIE 32JaHUA M HHbIE MATEPHAJIbI, HE00X0AMMbIe /Il OLEHKHU
3HAHUI, YMEHHi, HABBIKOB, XapaKTePU3YIOLIHX ITalbl (POPMHUPOBAHUS

KOMIIeTEeH NI
Kon Otanbl GOpMUPOBAHUS TumnoBsie 3a1aHUs

KOMIICTCHITNH KOMITCTCHITHH (OIIEHOYHBIE CPEJICTBA)
OIIK-1 (OIIK- | DTan 1. dopMHUpOBaHUE | - JHUCKYCCHS: BONPOCHl JUIsl  OOCYKICHHS
1.2, OIIK-1.3) | TeopeTnyeckoi 0a3bl 3HAHUH (MeTonuueckue PEKOMEHIalluU JUTSt

IPOBEJICHHS MPAKTUYECKUX 3aHITHI)
Oran 2. ®opMHUpOBAaHHWE YMEHHWIA | - HalKMCaHUE OT4YeTa MO JabOPaTOPHBIM
(pemienue 3a1auu o 00pasILy) paboraM ®W pelleHHWe THUIIOBBIX 3a7a4 Ha

MIPAaKTUYECKUX 3aHATHAX C HCIOJIB30BAaHUEM
[IaKETOB TPUKIAAHBIX IPOrpaMM M OHJIANH
KaJbKYJIATOPOB IpU paboTe C pa3MEpHbBIMU
BEJIMYNHAMU

Oran 3. ®opMupoBaHHE HABHIKOB | - KOHTPOJIBHBIE PA0OTHI: IEPEUYCHb BOIIPOCOB IO
IPAKTUYECKOIO  MCIIOJIb30BAaHUs | BapUaHTaM (METOJMUYECKUEe PEKOMEH AN )
3HAaHUU U YMEHHU
Otan 4. IIpoBepka YCBOGHHOTO | - BOIPOCHI K 3a4€Ty, 9k3aMeHy (mpuioxeHue 1)
Marepuaia

4. MeToauueckue MaTepHualbl, onpeae/asaomue nmpoucaypsbl ocHUBaHUSA 3HaHI/II7[,
yMeHl/Iﬁ 1 HABBIKOB

3auer

3ayeT MpOBOAUTCS B 33JaHHBINA CPOK, COrTIAaCHO TpaduKy yueOHOTo mpoiecca. 3aueTt
poxXoauT B popme cobeceloBaHus MO0 OuiIeTaM, B KOTOPbIE BKIIOYAIOTCS TEOPETUYECKUE
Bonpocekl. [lpu BBICTABICHHM 3a4eTa YYUTHIBACTCA YPOBEHb MPHOOPETEHHBIX
KOMIIETEHIINHA CTyJeHTa. AyTUTOPHOE BpEeMsi, OTBEIEHHOE CTYJEHTY, Ha OJATOTOBKY - 30
MUH.

JK3aMeH

[IpoBoaMTCS B 3alaHHBIA CPOK, COTJIACHO rpaduky yuyeOHOro mpoiiecca. IK3aMeH
MpoxXoauT B ¢popme cobeceloBaHUs MO OuieTam, B KOTOPbIE BKIIOYAIOTCS TEOPETUYECKUE
Bonpochkl. [Ipw BBICTaBICHWHM OIICHOK YUYWTHIBACTCS YPOBEHb MNPHOOPETEHHBIX
KOMIIETEHIINHA CTYACHTa. AyAUTOPHOE BpeMsi, OTBEJACHHOE CTYJEHTY, Ha MOATOTOBKY — 30
MUH.

Kounrpoabnas padora

DTO BHEAYAUTOPHBIM BHUJ CAMOCTOSTEIBHOM paboThl CTyAeHTOB. KoHTpoJsibHas
paboTa BKJIIOYAET B ceOs 3a/layM, OXBAaThIBAIOIIMX M3ydaeMble pasnienbl ¢puznku. PaboTa
BBITIOJIHSIETCS 110 BapUaHTaM, COTJIacHO nocienHen nudpe mmdpa v craercs Ha MPOBEPKY.

[Tocne nmpoBepkH KOHTPOJIbHAsE paboTa BO3BpALIAETCS CTYyAEHTAM AJi MOATOTOBKHU
ee 3aluTe.

3ammTa KOHTPOJIBHOM pabOThl MPOBOAMUTCS Ha HSK3aMEHAIMOHHOMW CECCHUM U
SABJISIETCS OCHOBAaHUEM JUIsl JIOMyCKa CTyAE€HTa K 3K3aMmeHy. lIpu 3ammre KOHTPOJIbHOU
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paboThl CTYAEHTHl JOJDKHBI OTBETUTh HAa TEOPETUYECKHE BOMPOCHI MO TEMAaTHKE
KOHTPOJIBHOM paboTHhI.

TemaTuka KOHTPOJIbHOM padoThl Ne 1
Kunemarnka noctynaTeabHOrO U BPAIIATEIbHOTO ABUKEHUM.
JInHaMMKa MOCTYyNaTeIbHOIO IBU)KEHUS, 3aKOH COXPAHEHUS UMITYJIbCA.
Mexanuueckast padota, MmomHocTh, KII/I.
DNeMEeHThI CelUaIbHON TEOPUN OTHOCUTEIBLHOCTH.
JInHaMMKa BpaIAaTEIbHOTO ABUKEHHS.
MexaHuKa KUJIKOCTEN U Ia30B; MEXaHUYECKOE HANPSKEHUE, 3aKOH ['yka.

ook wnE

TemaTuka KOHTPOJIbHOM PadoThI Ne 2
DJIEKTpOCTAaTHKA.
IToCcTOSIHHBIM TOK.
MarseTusm.
Kosebanus 1 BOIHEL.

Hwnh e

IIpakTuyeckue 3aHATHSH

[TpakTHueckue 3aHATHS - METOJ PENPOAYKTUBHOIO OOYy4EHMsI, 0OeCIeunBarOnil
CBSI3b TEOPUU U MPAKTUKH, COJCHCTBYIOIINUN BBIPAOOTKE Y CTYJACHTOB YMEHUN U HaBBIKOB
NPUMEHEHUS 3HaHUMN, OJYYEHHBIX HA JIEKIUU U B X0JI€ CAMOCTOSITENIbHON pabOTHI.

[Tpu mpoBeneHnU MPaKTUYECKUX 3aHATHI CTyIEHTaM MpeIaraloTcs ABa BUAa 3a/1a9
10 TeMaM, OTBEJACHHBIM Ha TMPAKTUUECKOE 3aHsATHE (corjlacHO pabouel mnporpamme
y4eOHOM AUCIUILIMHBI):

- TUTIOBBIC 3aJ]aud, O0Opa3Ilbl, PEHICHUS KOTOPHIX OBUIM PACCMOTPEHBI Ha JICKIIHH,
IIPU UX PEIICHUH MPUMEHSETCS OJHO MpaBuiio ((popmyna, 3aKOH);

- 3a/1a4u, TpeOyrolue A PelIeHUs] MPUMEHEHUsS HECKOJIbKUX TpaBui (popmyd,
3aKOHOB), MOCTpoeHus rpadukoB. Kak mpaBmio, oOpas3ipl TakWxX 3a7ad Ha JICKIHSIX HE
paccMaTpuBarOTCA.

Juckyceust

[Tpu mpoBeaeHNN TUCKYCCUM CTYIEHTaM Uit 00CYKIEHUS MPEJIaratoTCsl BOIIPOCHI
M0 TeMe, OTBEJICHHOM Ha MPaKTHYECKOEe WJIM JIA0OpaTOpHOE 3aHsTHE (COTJIaCHO pabouei
mporpamMme y4eOHOW MUCHMIUIMHEI). [Ipu oTBeTe Ha BOMPOC CTYIAEHT JOKEH PACKPBITH
TEeMy, YKa3aTh Pa3MEPHOCTH HCTIOJIb3YEMbIX (PU3NUECKUX BETUYNH M UX CMBICIL.

JlaGopaTopHas padora

[IpoBenenue 1abOpaTopHbIX PaOOT MO3BOJISIET CTYJAEHTaM YIIyOUTb W 3aKPENUTh
TEOPETUYECKUE 3HAHUSA, PAa3BUTHS HABBHIKOB CAMOCTOSTEIHLHOTO HKCIEPHUMEHTHPOBAHUS.
Bxkitoyaer MOArOTOBKY HEOOXOMUMBIX  JUIsl  OMbITa  (IKCIEPUMEHTa) TPUOOPOB,
00Opy/OBaHUs, COCTaBIEHHE CXEMBI-ITJIaHa OIbITa, €ro TMPOBEICHWE U OIMKCaHUE.
VYyamuecss mpuoOpeTaroT yMEHHsT W HaBBIKM, HEOOXOJUMBbIE UM B MOCIEAYOIIEH
npodecCHOHATbHOW  ACSITENTbHOCTH M CIMOCOOCTBYIOT — (OPMHUPOBAHUIO MPHUYUHHO-
CJIEICTBEHHBIX CBSI3el 3aKOHOB (PU3UKH U UCCIIETYEMbIX SBJICHUH.
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Hpunoxenne 1

BOIMPOCHI K 3AUETY
Bonpocs! aj1s1 npoBepku ypoBHsi 00yueHHOCTH « 3 HATD»
1. [Ipeamer u 3agaun ¢usuku. OcHOBHbIE NOHATHS MexaHuku. Cucrema
€JUHULI.
2. Kunemaruka. YpaBHeHus: ABr>KeHNs MTHOBEHHBIE CKOPOCTh U YCKOPEHHUE.
3. Kunemarnka BpamareibHOTO ABUKEHUA. YTIIOBBIE CKOPOCTh M YCKOPEHUE.

CBsi3b MEXJy JMHEHHBIMM W YTJOBBIMHM XapaKTepUCTUKaMu JBWkeHusd. HopmanbHoe,
TaHT€HIMAIBHOE U MOJIHOE YCKOPEHUE.

4. Junamuka tBeporo tena. [lonsaTus cuisl u Macceel. 3akoHbl HproToHA.

5. Jlnnamuka BpaimieHuss TBEpAOro tena. MOMEHT cuiibl. MOMEHT WHEpIUHU.
OCHOBHOI 3aKOH BPAIlIATEIBHOTO ABUKEHHS.

6. MoMeHTBI HHEPILIUM CTEPKHSI, 00pyua, aucka. Teopema IlITelinepa.

7. Cunel ynipyroctu. Bugst nedopmaruu. 3akon ['yka.

8. Cunbl TpeHUsI TIOKOS, CKOJIb)KEHHMSI M KaueHus. Cuia CONpPOTUBIICHHUS.
®opmyna Crokca.

9. Cuiibl HHEpIUU

10.  Craruka. YcnoBus paBHOBECHS TE.

11.  Bec tena u ero usmepenue. Cuibl TATOTEHHUS. 3aKOH BCEMUPHOTO TATOTEHUS.
Kocmuueckue ckopoctu

12. MoMeHT KoIWYecTBa JIBIKEHUS. 3aKOH COXpPaHEHHs] MOMEHTa KOJIMYECTBa
IBYKeHUs (MMmiyibea). I'upockonuueckuii 3¢ dexr.

13.  3akoH coxpaHEHHS HUMITYJIbCa

14.  PabGora u sHeprus. MomHOCTb. DHEPrusl KHHETHUYECKAasi U MOTEHUIUAIbHAs.

15.  3aKkoH COXpaHEHHs PHEPTUHU B MEXaHUKE.

16. TloctynaTtel cHelUaIbHOW TEOPUH OTHOCUTENTHHOCTH. I[IpeobGpazoBanus
INanmunes u Jlopenua.

17.  DnemeHTapHbId 3apsg. ONEKTPUUYECKUNM 3apsig Tel. 3aKOH COXpaHEHUs
3apsiaa. DnekTpocraTuka. 3akoH Kynona.

18.  DnekTpuueckoe TOJE U €ro XapakTepUCTUKHU. 3aKOH CYINEPHO3UIIHH.
CunoBble TUHUAN

19.  DnekTpuyeckoe TOjJ€ BHYTPU TNPOBOJHUKOB U JUAJIEKTPUKOB. Bekrtop

MOJIIPU30BAaHHOCTH.
20.  Teopema I'aycca u mpuMepsI €€ UCITOTB30BAHUS.
21.  Tlorenmman AIEKTPUYECKOTO TOJISL. PasHocth MTOTEHLIHAJIOB.

OKBUMNOTEHIMATbHAS TOBEPXHOCTh

22. DOHeprusi U1 0ObEMHAs IUIOTHOCTh SHEPIUM AJIEKTPUUECKOTO TMOJIA. 3aKOH
Jlxoynsa-Jlenua

23.  DnextpoéMmkocTth. Konnencaropsl. [lnockuit koHmeHCaTOD.

24.  CoenvHeHUs KOHJICHCATOPOB.

25.  IlocTostHHBINA TOK: OCHOBHBIC MOHATHSA. CHlia TOKA.

26.  DnekTpuyeckoe compoTuBieHUEe. 3akoH Oma I OJHOPOJHOTO Y4acTKa
nenu. 3akod Oma B quddepeHiumanpHon Gopme.

27. DNEeKTpOABMKYIIas criia. 3akoH Oma 115 TOJTHOM LIeTIH.

28.  CoenuHeHHs PE3UCTOPOB
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29. Bexrop MHAYKIIMM MarHUTHOrO MoJisd. JIMHUM MHAYKIUMS MarHUTHOTO MOJIS.
[IpyuHLIMD Cynepno3uiuu.

30.  MarnuTHoOe noJje B BeniecTBe. BeKTop HanpskEHHOCTH MarHUTHOTO TOJIS.

31. 3akon buo-CaBapa-Jlamiaca. MarautHoe T10Jie MPSMOJMHEHMHOTO H
KpyTOBOI'O TOKA.

32.  Cuna Jlopenna.

33. Cuna Awmmnepa. MarHuTHBIE MOMEHT BUTKa C TOKOM. [IpuHIMIIBI paboOThI
3JIEKTPOABUTATEIIEH.

34. OmnextpomarHutHas uwHAyKuug. Oneitel  @apages. IlpaBuno Jlenma.
Tpancdopmarop.

35.  SIBneHUS caMOMHAYKIMU M B3aUMHOW MHAYKIMU. HIYKTUBHOCTH. DHEPrus
MAarHUTHOTO MOJIS.

36. IlomympoBomuuku. P-Nn-miepexoan

Bomnpocs! Ajst npoBepkn ypoBHsi 00yueHHOCTH «Y METb)»

1. ChopmynupyiiTe 3aKOH COXpaHEHUsS] MEXaHUYECKOW sHepruu. [[ns kakux
CHCTEM TeJI CIIPABE/IJIMB 3aKOH COXPAaHECHUSI MEXAHUYECKON SHEpPruu ?

2. Kak wu3smeHsieTca >HEpPrusi MEXaHWYECKOHM CHCTEMBI MPU HAJIUYUU CHIIBI
TpEHUs?

3. ChopmynupyiiTe U HAMUIIATE YTO TAKOE MOMEHT CHJIbI?

4, JlaiiTe onpeneneHue JMHEMHON U YIJIOBOW CKOPOCTH.

5. Kak cBd3aHbl JMHEWHBIE W YIJIOBBIE BEJIMYHMHBI MPH BpallaTEIbHOM
IIBUOKECHUU?

6. Onpenenenne MOMeHTa HHEPIUU. PUBHUECKUN CMBICTI MOMEHTA HHEPLIUH.

7. Kak BpluMcisieTcss KUHETHYECKass »SHEpPrus TMpH TMOCTYNATEIIbHOM U
BpAIllaTEIbHOM JIBM>KCHUSIX ?

8. Hanumure aBe opmbl 3alMCH BTOPOTO 3aKOH TMHAMUKH MOCTYMATEILHOTO U
BpAIIATEIBLHOTO JBUKCHUM.

Q. BprauciasiT MOMEHT MHEPIMHA MAaXOBOTO KOJIECA M CHIIy TPEHUS B OMOPE IO

AKCIIEPUMEHTAJILHBIM JIaHHBIM.

10.  OcymiecTBIsATh U3MEPEHUS ITAHTEHITUPKYIIEM.

11.  Ha texHuyeckux Becax OMpeaesTh Maccy rpysa.

12. HaBeikamu paboOTBI C CEKyHAOMEpPOM [JIsl OMpEACNiCeHUs] BpPEMEHU
IIPOTEKAIOLIETO IIpoLEecca.

13. HaBbikamu 10 BBIYHMCIICHUIO KO PUITMEHTa BHYTPEHHETO TPEHUS KUIKOCTH
10 3KCIIEPUMEHTAIBHBIM JaHHBIM

14.  HaBbikamu pabOTBI ¢ MHUKPOMETPOM JIJISl MOJYYEHHUS HKCIEPUMEHTATbHBIX
JAHHBIX.

15.  HaBbeikamu paboOThI ¢ MacITaOHOW JTMHEHKOM NJIsi OTIPECIICHUs] PACCTOSTHUS
MEXIy NpeaMETaMHU.

16. BpuMCHATh HANPSHKEHHOCTh AJIEKTPUYECKOTO TOJIA TOYEYHOIo 3apsija,
CUCTEMbI TOYEUHBIX 3apsiI0B, Chephl.

17.  Ilpumenste Teopemy [aycca k pacu€ry HaNpsDKEHHOCTH DJIEKTPUYECKHX
roJjeu

18.  Bpruuciarh MOTEHIMAN 3JIEKTPUUECKOTO MOJISI U Pa3sHOCTh MOTEHIMAJIOB.
CTpouTh 3KBUNOTEHIIMATBHBIE TOBEPXHOCTH.

19.  PaccuuThiBaTh 3JEKTPOEMKOCTh YEIWHEHHOIO TMPOBOJHUKA, IJIOCKOTIO
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KOH/IEHCAaTOpa, COEAMHEHNS KOHEHCATOPOB

20.  BpIUHCHATH SHEPTUIO U pabOTy IEKTPUUECKOTO MO

21. Ilpumenars 3akoH OMa a1 OJHOPOJHBIX LENEH IOCTOSHHOTO TOKa B
UHTETpanibHOU U nuddepeHanbLHou dhopme.

22.  BpIUUCHATH CONPOTUBIIEHUE IPOBOJAHUKA

23.  Bpluucnarh pacnpezesieHue TOKOB M HaIlPsDKEHUN IPU MOCIEI0BAaTENbHOE U
napajuieIbHOE COeIMHEHUH MPOBOIHUKOB.

24.  Ilpumensats 3akoH Oma a7 HEOJHOPOJHBIX IETEed MOCTOSHHOTO TOKa B
MHTETpabHON 1 quddepeHnnansHon Gopme

25.  BpruucasaTs paboTy U MOIIHOCTH TOKA.

26.  Ilpumensats 3akoHbl Kupxroda ans pacuera pa3BeTBICHHBIX IICTICH.

27. llpumenenusi 3akoH buo-Capapa-Jlammaca s HaXOXXKIEHUS MarHUTHOTO
MOJIsI IPSIMOJIMHEMHOTO U KPYTOBOT'O TOKA.

28.  Bpruucnars cuisl JlopeHua u Amnepa.

29.  IIpuMeHATH 3aKOH 3JIEKTPOMArHUTHON MHIYKIUU.

30.  Brruucasate napameTpsl TpanchopmaTopa.

Bonpocsr asst npoBepku ypoBHs o0yuyeHHoctu «BJIAJIETD»
Bnanenue HaBbIKaMU pEIICHUS 3a1a4, IPEACTABICHHBIX B KOHTPOJIBHBIX padoTax.

[Tpumepsl 3amay:

1. Kunemarnueckoe ypaBHEHUE [IBUKEHUS MAT€pUAIBHOW TOYKU MO MPSMOU
(och X) umeeT BUA X =A + Bt+ Ct,tme A=4wM, B=2wm/c, C=-0,5wm/c" i
MOMEHTa BpPEMEHH t; = 2 ¢ ONpeAeauTh: 1) KOOpAMHATY X; TOYKH; 2) MTIHOBEHHYIO
CKOpOCTh Vi; 3) MTHOBEHHOE YCKOPEHHUE aj.

2. Teno Bpamiaercss BOKPYT HEMOJBMXXHOM OCH IO 3aKOHY, BBIPAXKacMOMY
dopmymoit ¢ = 10 + 20 t - 2 t° (puc. 1). Haiiaure mo BelTMYMHE U HAIPABICHUIO TOIHOE
YCKOpPEHHE TOYKH, Haxopsuiehca Ha paccrosHun R = 0,1 M oT ocu BpaieHus, AJis
MOMEHTa BPEMEHH t; = 4 C.

3. Ha ropu3oHTansHOI miiatopme maxTHON KIETH CTOUT YEJTOBEK MacCor m =
60 xr. OnpenenuTh CWIy JNaBjJCHUsS uYelloBeka Ha rmiuatdopmy: 1) mpu ee moabeMe ¢
yCKOpeHHeM a; = 3 M/c”; 2) IpH pPaBHOMEPHOM TOIBbEME W CITyCKe; 3) TPH CIIYCKE C
yCKOpeHHeM az = 9,8 m/c.

4, Kakum Ob11 661 iepuoa obpamienuss UC3 Ha kpyroBoi opobure, ecii Obl OH
OBLI yJaJIeH OT IMMOBEPXHOCTH 3eMJIM Ha PacCTOsTHUE, paBHOE 3eMHOMY paauycy (R = 6400
KM).

5. CTasnbHas IPOBONOKA CEUCHHEM S= 3 MM MO JCHCTBHEM PaCTATUBAIOLICH
cunbl, paBHoit F = 410" H nmeer mmmy Ly = 2 M. Onpenenuts aGCONIOTHOE YATHHEHHE
IIPOBOJIOKH IIPU YBEJIWYEHNUHN PACTATUBAIOIIEH CWIIbl HA Fp = 10" H. Monyns FOHra cranu
E=2"10"TTa.

6. MaxoBuK, Maccy KOTOPOro m = 5 KI' MOXHO CUUTATh PACIPEICIICHHON 10
obony pamuyca r = 20 cMm, CBOOOJHO BpallaeTCs BOKPYI TOPU3OHTAJIBHOW OCH,
MPOXOAAIIEH 4Yepe3 €ro LUEHTp ¢ yacTtoTorl n = 720 MHH . IIpu TOpMOKEHUU MAXOBHUK
octaHaBnuBaetcs yepe3 At = 20 c. Haittu Topmo3zsmuit MomeHT M u yuciao 060poToB N,
KOTOpPOE C/AEJIaeT MaXOBUK JI0 MOJTHOW OCTAaHOBKH.

7. Ha ckambe JKyKOBCKOTO CUJIUT YEJIOBEK U JIEPIKUT B BBITSIHYTHIX PyKax THpHU
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maccoit m =10 kr kaxxaas. PaccTossHue 0T KaKa0H THpH 10 OCH BpaiieHus ckambu |3 = 50
cM. Ckambsi Bpamaercsi ¢ gactoroit n; = 1,0 ¢’. Kak W3MEHHTCS 4acTOTa BpALICHHUS
CKaMbM M Kakyl paOOTy A TpOU3BEIET YEJIOBEK, €CIM OH COXMET PYKH TaK, 4TO
paccTosiHAE OT Ka)JIOW TUpH 10 ocu yMeHbmuTcs 1o l; = 20 cm. CyMMapHBIii MOMEHT
MHEPINI Y9e0BEKa U CKAMBH OTHOCHTEIBHO OCH BpamieHns J =2,5 kr-M°. OCh BpaICHHs
IPOXOAUT Yepe3 UEHTP MACC YEJIOBEKA U CKaMbH.

8. ABToM0OMIIb Maccoit m = 2000 Kr JBUKETCS] BBEPX 0 HAKJIIOHHOM IJIOCKOCTH
c ykmonom o = 0,1, pa3BuBas Ha mytu S = 100 M ckopocTh v, = 36 km/4. Koadpunment
tpenus | = 0,05. HailTu cpeHIor U MaKCUMaJIbHYIO MOIIHOCTh JIBUTATElsl aBTOMOOMJIS
IIPU pa3roHe.

Q. JlepeBsHHBIN cTepxkeHb Maccol M=6,0 kr um mmuHod 1=2,0 M Moxer
BpallaTbCsi B BEPTUKAIBHOM IIJIOCKOCTH OTHOCUTEIBHO TOPU30HTAJIBHOM  OCH,
npoxonsmeid depe3 Touky O (puc. 4). B koHel crepxHs nonagaet myJist maccod m = 10
r, JeTAMmas Co CKOpocThio Vo =1,0-10° M/c, HampaBIICHHON MEPICHANKYIIAPHO CTEPIKHIO H
3acTpeBaeT B HeM. OnpeaenuTh KHHETUYECKYIO SJHEPTHUIO CTEPKHS TOCIIE yaapa.

10. OmpenenuTh peISTUBUCTCKUI HMIIYJIbC P U KHHETHYECKYIO HHEPTHUIO
AJIEKTPOHA, ABMKYIIETOCs co ckopocThio V=0,9 ¢ (r11e ¢ — CKOPOCTh CBETA B BAKyyMe).

11. B BepmmHax KBajpara HAXOASTCS OJIMHAKOBBIC IO BEIUYMHE OJHOUMEHHbBIC
3apsaasl (puc. 2). OnpeaenuTs BEIWYUHY 3apsiia g, KOTOPBIM HaJAO MOMECTUTh B IIEHTP
KBaJpara, 4ToObl CHCTEMa 3apsA/I0B HaXOAWIach B paBHOBeCHH. byjeT nu 310 paBHOBecue

YCTOWYUBBIM?
12. DnexkTpoH BieTaeT B IUIOCKWA BO3AYIIHBIA KOHIEHCATOpP MapajljIeIbHO
6
IJaCTUHAM CO CKopocThlo vg = 1,0-10° m/c. Jlnuna xouaeHcaropa L=1,0 cwm,

HANPSIKEHHOCTh  dJIeKTprudeckoro moms B HemM E =5,0-10° B/m. Haiftu ckopocts Vv
AJIEKTPOHA TIPU BBUIETE W3 KOHJIEHCATOpAa, €ro CMENIEHWE Y, OTKIOHEHUE OT
MePBOHAYAIILHOTO HAPABJICHUS.

13. Ompenenurb YyCKOPSIOUIYI0 Pa3HOCTh MOTEHIIMAIOB A@, KOTOPYIO OJDKEH
MIPOMTH B BJIEKTPUUYECKOM T0JIE AIEKTPOH, YTOOBI €ro CKOPOCTh Bo3pocia oT v, = 1,0 Mm/c
o v,=5,0 Mwm/c.

14. K mimacTvHaM IJIOCKOTO BO3YIIHOTO KOHJIEHCATOpa MPHUIIOKEHA Pa3HOCTh
noteHuuanoB Ag; = 1,5 kB. ITnomans mmactus S =150 cM 1 paccTosHue MexIy HUME d
= 5,0 mm. [locne oTKIIIOYEHUST KOHJEHCATOPpa OT UCTOYHUKA HAMPSYKEHUS! B TPOCTPAHCTBO
MEXJy TJIacTUHAMU BHecnu cTekio (¢ = 7). Ompenenutsb: 1) pa3sHOCTh MOTEHIIMAIOB
MEXAY IJIaCTMHAMM T10CJI€ BHECEHUS TUAJICKTPHUKA; 2) eMKOCTh KoHaeHcaTtopa C; u C, 1o
Y TOCJIe BHECEHUS JAMRJICKTPUKA; 3) MOBEPXHOCTHYIO TJIOTHOCTh 3apsjia G Ha IJIaCTUHAX
710 U TIOCJI€ BHECEHUS AUDJIEKTPHUKA.

15. Haiitu comporuBienue R skeme3noro crepxkus auamerpom d = 1 cm, ecnm
Macca CTepkHs M = 1 Kr.

16. Toxk | =20 A, npoTekas Mo KOJIbIly U3 MEIHOW MPOBOJOKK ceyeHueM S = 1
MM°, CO37aeT B HeHTpe Kkousiblia HanpsbkeHHocth H = 178 A/m. Kakas pasnoctb
noteHuaioB U nmpuiioxkeHa K KOHIIaM MPOBOJIKUA. 00pa3ytolei KoJIbIo?

17. 3apsbkeHHass 4acTUIA JBHJKETCSI B MAarHUTHOM MOJIE€ O OKPY>KHOCTH CO
ckopocTsio v = 10° m/c. Nunykuus marautHoro noiig B =0,3 Tn. Paauyc oxpyxuHoctu R
=4 cMm. Haiitu 3apsi ( 4acTUIbI, €CJIM U3BECTHO, uTO ee 3Heprust W=12 k3B.

18. B omgHOpOAHOM MarHUTHOM TiOJie WHAYKIUs Kotoporo B = 0.8 T
PaBHOMEPHO BpAIIAETCsl paMKa C YIII0BOU CKOPOCThI0 @ = 15 pax/c. [lnomanp pamku S =
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150 cM®. Och BpaleHHs HAXOAMTCS B IUIOCKOCTH PaMKH ¥ coctapiser yron a =30° ¢
HanpasjeHuEM MarHuTHoro noiisa. Halitn MmakcumaneHoe 3Hauenue DJ(C unaykunuu Eq Bo
BpalLlAOLIEICs paMKe.

19. ConeHonp € CEpACUHUKOM W3 MAarHUTHOTO MaTepuajla COAEPIKUT
N=1200 BUTKOB IpOBOAA, MPUJIECratOIIUX ApYT K Apyry. Ilpu cune Toka 1=4 A MarHuTHBIN
notok @ = 6 MmxB0. Onpenenuts HHAYKTUBHOCTH L coseHona.

20. ConeHonp ¢ CepACUYHMKOM W3 MArHUTHOTO MaTepHalia COAEPIKHUT
N=1200 BuTKOB MpoBOIa, MpUJIErauX APYT K Apyry. [Ipu cune Toka =4 A MarHuTHbBIN
notok @ = 6 MkB6. Onpenenuts 3Hepruto W MaraHuTHOrO MoJIsS COJIEHOUA.

BOITPOCHI K OK3AMEHY
Bonpocs! pist npoepkn ypoBHst 00yueHHOCTH «3HATD»
1. Mexannueckue KojiebaHMsT M HMX THapaMeTpbl  (4acTtoTa, TEpUon).
Konebatenbubie cucteMbl. CBOOOIHBIE KOJIEOAHNUS.
2. Pu3nUeCKUi MaATHUK, MATEMAaTUYECKUN MasATHUK.
3. ['apmonnyeckue konebanus. uddepennnanbHoe ypaBHEHHE U TPUMEPHI

TapMOHUYECKUX OCHUJUITOPOB (MAasATHUKH U DJIEKTPUUECKHUM KOJIeOATENbHBIN KOHTYD).
Awmriutyna u $aza. DHeprus KojiebaHui.

4, KonebGarenbubiii  koHTyp. CBOOOIHBIE TapMOHHUYECKHE KojeOaHUs B
AIIEKTPUYECKOM KOHTYDE.

S. CrnoxxeHre TapMOHUYECKUX KOJEOaHW OJJHOTO HaIpaBJiCHUS U OAMHAKOBOM
4acTOThl. bueHns.

6. CBoOoHbIE 3aTyXarouue KoueOaHus U UX XapaKTePUCTUKH.

7. BoiHyX/1eHHbIE KOJ€OaHMs, pe30HaHC. AMIUIUTYNa U (a3a BBIHYKIECHHBIX
kojeOanuil. [[puHIKITBI pauOCBsA3HU U TEJIEBEIAHU.

8. BosHoBbIE Tiponieccrl. BonHel B ynpyroit cpene. [IponosbHbie 1 nonepeyHbie
BOJIHBL. 3BYK. YIIbTpa3ByKoBas Ae()EKTOCKOIHS.

Q. [Inockass rapMoHMYECKass BOJHA W €€ XapaKTepUCTUKHU (JIJIMHA BOJHBI,

BOJIHOBOE YMCJIO U BOJHOBOI BEKTOD, (ha30Basi CKOPOCTh, YpaBHEHHE BOJIHBI). Y paBHEHHUE
BOJIHBI.

10.  Cnextp curHana. HopmanbHas u aHoManbpHas naucnepcus. ['pymnmoBas
CKOpOCTb.

11.  DHeprus BOJIHBI, IOTOK YHEPTUH, TUIOTHOCTH SHEPTHH.

12.  Dddodexr Homnepa

13. OcHOBHBIE CBOWCTBa JJIEKTPOMArHUTHBIX BONH. [loTok sHepruu. Bekrtop
YmoBa-lloitHTHHTa. [[€fiCTBHE MEPEMEHHBIX dJIEKTPOMATHUTHBIX MOJIEW HA YEIIOBEKA.

14.  T'eomerpuueckas ONTHKA. [loka3zarenp MIPETOMIICHHUS. 3aKOHBI
NPSAMOJIMHEMHOIO  pacrpocTpaHeHuss cBeTa (oTpaxkeHue, mnpenomiienue). IlomHoe
BHYTPEHHEE OTPAKEHHUE.

15.  Unrepdepenuuss cBera. YCIOBUS MaKCMMymMa W MHHMUMyMa [puU
uHtepdepeniuu. Pacyer uHTEepPEpEeHIIMOHHON KapTUHBI OT JBYX HCTOYHHUKOB.
Ontuueckas qnuHa mytu. Konbsia HeroToHa.

16. Hcnonb3oBanue wuHTEepdepeHIMM CBeTa B  TexHuke. [omorpadus.
HuTepdepeHnoHHbIe METOIBI KOHTPOJIS OBEpXHOCTH. [IpocBeTieHHas ONTHKA.

17.  Judpaxmus ceta. [lpunnun [roitrenca-®Openens. YcnoBus HaOIIOIEHUS
T paKIig.
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18. Hudpaxuuonnas pemerka. Mcmnonb3oBanue IUPPaKIMOHHBIX PEHIETOK B
CHeKTpaibHbIX prbopax. Paspemaroiias ciocoOOHOCTh ONTUYECKUX MTPUOOPOB.

19.  Judpaxuus 3JEKTPOMArHUTHOTO U3IIyYEHUS Ha TPEXMEPHOU
nudpakionHon pemerke. @opmyna Bynbda-bparra. Mzydenue cTpykTypbl MaTepuaioB
TUGpPaKIIMOHHBIMU METOIAMHU.

20. TemnoBoe wusnyueHue. AOCOIIOTHO 4YEpPHOE Teso. 3aKOHBl HW3IyYEHHUs
yepHOro tena. TennoBu3opsl. Vcronbs3oBaHue TEIIOBU30POB I KOHTPOJSA IMOE3IHOTO
COCTaBa, B 1E(PEKTOCKOIIUU COOPY>KEHUH.

21. KsanTomas mpupopa ceta KBantoBas runotesa u hopmyna [lnanka.

22.  Tlonspusamus cBeta. EcTecTBeHHBI M MONSIPU30BaHHBIM cBeT. J[BolHOE
nyuenpenomiuenue. [lonspuzanus cBeTa npu oTpakeHuu. 3aKoH bprocrtepa.

23. Tlomspouasl W TOJSPHU3ALMOHHBIE MpHU3MBL. 3akoH Mamioca. Bpamenue
IJIOCKOCTH nossipu3anuu. CaxapoMeTpusi.

24.  ®otodpdext. 3akonbl Gorodrddexra. VYpaBHenuwe ODUHIITEHHA IS
BHelHero Gorodddekra. PoTodNEKTpUUECKUE TPeoOpa3oBaTEIN B TEXHUKE.

25.  Macca u umnysnsc GporoHa. OTpakeHue U MOTJIOIIEHUE CBETA.

26.  Ctpoenue aroma. ['mnore3a bopa. 3akoHbl H3JIyuyeHUs U TOMIOLICHUSA
KBaHTOB. Puznyeckue OCHOBBI paboThl jazepa. OCHOBHbIE XapaKTEPUCTUKH JIa3€pHOTO
u3iydeHus. [IpuMeHenue j1a3epoB B TEXHUKE U TEXHOJIOTUU.

27. CtpoeHue W CBOWCTBa aTOMHBIX sep. MaccoBoe W 3apsIoBOE 4YHCIIA.
Hedekt Macchl U 3HEprus cBs3u sapa. PannoakTuBHOCTb. DOPMYIIbI CMEIICHUS. 3aKOH
PaaMOAKTUBHOIO pacIajia.

28. VYmpaBnsemble W HEyNpaBlsieMble siepHble peakiuu. llemHas peakius
nenenus saaep. Ilomstne o suepHOM sSHepreTuke. Peaknuys CuHTE3a aTOMHBIX slIEP.
[IpoGnema ynpaBisieMbIX SIIE€PHBIX PEAKLIUM.

29. HpeanbpHBI Ta3. YpaBHEHHE MOJICKYISIPHO-KUHETHUECKONH TEOpPHM Ta30B.
Cpennsiss KMHETHYECKash DHEPrus MOJEKYJ. YPaBHEHHE COCTOSIHUS HMACAIBHOIO Trasa.
N3ompoueccsl.

30. Tepmonunamuka. TepMoaMHAMUYECKUE MapaMeTpbl. BHYTpEeHHSSI SHEPTHUS U
pabota rasa.

31. IlepBoe Hauano TepMoaMHAMUKH. AnuabaTUyecKuil Tpolecc. YpaBHEHHE
ITyaccona.

32. Bropoe Hayano TepmMoauHaMUKH. DHTpomnusa. CTaTUCTHUECKOE TOJIKOBaHHE
BTOPOTO Hayaja TEPMOJANHAMUKH.

33. Peampnbie raspl. [lpemensl NMPUMEHHMMOCTH 3aKOHOB HJEAIBHOTO Tasa.
VYpasuenune Ban-nep-Baanbca. Oxmxkenue ra3os. Mcnosib30BaHUE COKMKEHHBIX Ta30B B
TEXHUKE, OBITY, MEIULIMHE.

34. Temnossie aBurarenu u ux KIIJI. [{ukn Kapuo u ero KII/I ais naeansHOro
rasa.

Bomnpocs! ajs1 npoBepku ypoBHs o0yueHHocTH «Y METD»
1. YMeTh modyyaTh ypaBHEHUE TAapMOHUYECKUX KOJEOAHMM pa3iUyYHBIX
(hU3nYeCKUX MpOIEeCCOB
2. YMetb 3anuchiBaTh GOPMYITy TAPMOHUYECKOTO KOJIEOAHUS U ONPEACIIATh €ro
napameTpbl
3. YMeTh 3anuchiBaTh (OpMyny CBOOOJHOIO 3aTyXarollero KoJieOaHus u
ONPENENATh €r0 NapaMeTPhl
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4.  VYmeth uccnenoBath KoneOaHus GU3NYECKOro U MPYKUHHOTO MasiTHUKA

5. VYwmers 3anucbiBaTh GOPMYITy IJIOCKOW BOJHBI U OIPEAEISATh €r0 NapaMeTphbl

6.  YMeTb NpuUMEHSATh 3aKOHBI TEOMETPUUECKOIN ONTUKU

7. YMeTb pacCUMThIBaTh MHTEP(HEPEHIMOHHYIO KapTUHY Ui JIBYX UCTOYHHKOB
Y TOHKOM IUJIEHKU

8.  YMeTb UCHOIB30BaTh AUPPAKIUOHHYIO PEIIETKY Ul ONpPEAEICHUS JJIMHBI
BOJIHBI CBETA

Q. YMeTh TpuUMEHATh (uU3MUecKkre OCHOBBI pabOThl Ja3epa, OCHOBHBIC

XapaKTEPUCTHKU JTA3€PHOTO U3ITYUEHUS.

10.  YMerp ompenensTh MacCOBOE U 3apsiIOBOE YHUCHA, COCTaB sjapa. 3apsij,
pa3Mepbl 1 Macca aTOMHOTO s/Ipa.

11.  VYmeTp NpUMEHATH 3aKOH PaJMOAaKTUBHOIO pacnajga. OnpenensTs saepHbIe
pEaKLMH U 3aKOHBI COXPAaHEHHS.

12.  YMeTh NpUMEHSITh OCHOBHOE YPAaBHEHU MOJIEKYISIPHO-KMHETHUYECKOW TeOpuun
UcaIbHBIX Ta30B. ONpeaensTh CPEIHIO KBAIPATUYHYIO CKOPOCTh MOJIEKYJI.

13. YMeTh npuUMEHATHh ypaBHEHHUE COCTOSHUS HjaeajdbHOro raza Knaneilpona —
MeHnzeneeBa 1 U30IPOLECCOB

14.  IlpumeHeHHE 3aKOHA PAaBHOMEPHOTO pAclpeiesieHUs] SHEPTUU MO CTENEHSIM
cB000bI. OnpeseneHne cpeHe KUHETUYECKON SHEPTUU IBHKEHUS OJTHOM MOJIEKYJIbI.

15.  VYmeTp NOpUMEHATh TEPMOJMHAMHYECKUN METOJ HCCIENOBaHUsA, IMEPBOE
Hayajio TEPMOJMHAMUKH. YMETh ONPENENsITh padoTy rasa npu M3MEHEHHH €ro o0béMa,
KOJIMYECTBO TEIJIOTHI.

16. HaxomuTe paboTy wuIOEaTbLHOTO Ta3a MPU Pa3IMYHBIX HM3OMPOIECCaX.
I'paduueckoe mzoOpaxenue padbothl. [IprimMeHeHHE MEpBOro 3aKOHAa TEPMOJAMHAMUKHU K
u30Ipoleccam

17.  IIpumeHsTh BTOpPOE HAYAJIO TEPMOAUHAMUKH.

18. Omnpenensatb 4YHCIO cTeneHed CBOOOABI MOJEKYINbl. [IpUMEHSTh 3aKoH
PaBHOMEPHOTO PacHpe/eNIEHUs SHEPTUH 10 CTENEHSIM CBOOOIbI MOJIEKYI.

19. Ompenenste cuiabl W MOTEHIHAIbHAs SHEPIUs MEXKMOJIEKYJISIPHOTO
B3anmozencrus. [Ipumensats ypaBHeHne Ban-nep-Baansca.

20. IIpumensarp ypaBHenue Ilyaccona, 3amuch ¢GoOpMysbl MEPBOTO Hayaia
TEPMOJIMHAMMKH ISl PA3JIMYHBIX BUJOB IPOLIECCOB.

21.  Ompegenarts oOpaTuMble W HeoOpaTHUMbIE TpoIecCchl. [IpUMEHSATH MUK
Kapno u ero KIIJI anst maeansHoro rasa.

Bomnpocs! ajis1 npoBepku ypoBHs o0yueHHoctu « BJIAJIETD»
Brnanenue HaBbIKaMu pelIeHUs 3a/1a4, MPEACTaBICHHBIX B KOHTPOJIBHBIX paboTax.

ITpumeps! 3amau:

1. PazHoCTh MOTEHLIMATIOB MEXAY OOKIaAKaMu KOHIeHcaTopa eMKkocThio 0,5 Mk®D
B K0JIeOaTeIbHOM KOHTYpe M3MeHseTcsi co BpemeneM 1o 3akoHy U = 100 sin1000#t [B].
OnpenenuTs NEpHOJ] COOCTBEHHBIX KOJEOAHWI, WHIYKTUBHOCTH, TMOJHYIO DJHEPrHUIO
KOHTYpPa U MaKCUMaJIbHYIO CHIIy TOKA, TEKYILETO M0 KaTylIKe NHIYKTUBHOCTU. AKTHBHBIM
COTIPOTHBIIEHUEM KOHTYpa IPEeHEOPEYb.

2. JlnuHa »BNEKTPOMAarHWTHOM BOJHBI B BakyyMe, Ha KOTOpPYIO HacTpOEH
Kosie0aTeNbHbIN KOHTYp, paBHa 12 m. [IpeneOperast ak THBHBIM COIIPOTUBJICHUEM KOHTYPA,
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OIPENEIIUTh MAKCUMAIIBHBIN 3apsA Q, Ha IUIACTUHAX KOHAEHCATOPA, €CJIIM MAKCUMAJIbHAs
cuiia TOKa B KOHType |, =1A

3. PaccrosiHme Mexay IByMS KOTE€PEHTHBIMH HUCTOYHMKamMu paBHO 0,9 mm.
HcTouHNKHN, HCHYCKAIOIMME MOHOXPOMATHYECKH CBET C€ JUIMHOW BOJHBI 640 mm,
PacCIoOIOKEHbl HAa paccTosHUM 3,5 m oT 3kpaHa. OnpenenuTs YUCIO CBETJIBIX IMOJOC,
pacronaraBmuxcs Ha | cm JIMHBI SKpaHa.

4. ]l ycTpaHEHHUsI OTPaXKEHHUs CBETa OT MOBEPXHOCTU JIMH3bl HA HEE HAHOCHUTCS
TOHKasl IUICHKA BEILIECTBA C IOKa3aTesieM IpejaomiieHus 1,26, MEHbIIUM, 4YE€M Yy CTEKJIa
(npocBetnenue onTUkM). [Ipu Kakol HaUMEHbINEW TONIIUHE TUIEHKH OTPa)KEHUE CBETa C
JUTHHO# BostHbI 0,55 MKy He Oy/aeT HaGMoIaThCs, eCI Yro mageHus myueit 30°?

5. Pagmyc BrOporo temHoro koisbua HeroToHa B oTpaxkeHHOM cBete 0,4 mm.
Onpenenuts paanyc KpUBHU3HBI MJIIOCKOBBIITYKIION JIMH3BI, B3SITOW JJISI ONBITA, €CIH OHA
OCBEIIAETCSI MOHOXPOMATUYECKUM CBETOM C JITMHOM BOJHBI 0,64 mm.

6. Ha mudpakmuonnyto pemetky ammHoi 10 vy, umeronryro 400 mTpuxoB Ha 1 wm,
MaJaeT HOPMAJIbHO CBET OT pa3psaHoi TpyOku. [lomemnieHHass BOJM3M PELIETKH JIMH3A
MPOCLHUPYET NTUPPAKIUOHHYIO KapTUHY (PHC.) HA IMJIOCKUI SKpaH D, yAAJIEHHbBIN OT JIUH3bI
Ha pacctosgHue 1M. OnpenenuTs: IMUPUHY CIEKTPa IEPBOrO IMOPSAKA, €CIA T'PAHUIIBI
BUJIUMOTO CHIeKTpa cocTaBisitoT 780-wnm (kpacHblit Kpait criekTpa) u 400 nm (puosieToBbIiM
Kpail cieKTpa).

7. Ha mudpakuuonnyto pemetky amuHou 10 mm, umeromryro 400 mtpuxoB Ha 1 wm,
najaeT HOPMaJIbHO CBET OT pa3psaHoi TpyOku. IlomerieHHas BOIM3M pEHIETKH JIMH3a
npoenupyeT Iu(ppakiMOHHYIO KapTUHY (PHC.) HA TUIOCKUHM AKpaH O, yAaJE€HHBIA OT JIUH3bI
Ha pacctosiHue 1M. OnpenenuTh: YUCIO CIEKTPAIBbHBIX JUHUN KPACHOrO LIBETA, KOTOPHIE
TEOPETHYECKH MOYKHO HAOJI0/IaTh ¢ TOMOLIBIO TAHHON AU(PPAKIUOHHON PEIIETKH.

8. Ha nudpakumonnyto pemetky jiuHo# 10 vy, umeromryto 400 mrpuxoB Ha 1 vm,
MaJaeT HOPMAJIbHO CBET OT pa3psaHoi TpyOku. [loMemnieHHass BOJSM3HM PELIETKH JWH3A
MPOELHUPYET NUPPAKIUOHHYIO KapTUHY (PHC.) HA MIOCKUI SKpaH D, yAAJIEHHbBIN OT JIUH3bI
Ha paccrosiHue Im. OnpenenuTb: B CHEKTPE KAKOro MOPSAKAa 3Ta PEIIETKa MOMKET
pa3pemnTh IBE JUHUM C JJIMHOM BOJHBI, paBHOU 500 v u 500,1 Hwm.

9. Bo CKOJIBKO pa3 yMEHBIINTCA HWHTEHCUBHOCTh €CTECTBEHHOI'O CBETA,
IPOLIEIIErO YePe3 JBE NpH3Mbl HUKOJISA, ITIaBHBIE OCH KOTOPBIX COCTABIAIOT yroa 60°
ITorepu cBeta B kKax o1 mpusme cocTaBisroT 10% (puc.).

10. JIyu cBeTa, uaynuii B CTEKISIHHOM COCYZE C TIMLEPUHOM, OTPAKAETCS OT JHA
cocyna. [Ipu kakom yrie najgeHust OTpakKeHHbIN J1yd CBETa MAKCUMAJIBHO MOJIIPU30BaH?

11. /InmHa BOJHBI, HA KOTOPYIO MPUXOJUTCSI MAKCUMyM O3HEPIrUHM B CIIEKTpPE
m3nyyeHus dvepHoro Ttema 0,58 wmxm. Onpenenutrs SHEPreTHYECKYIO CBETUMOCTH
MOBEPXHOCTH TeJNA.

12. Omnpenenutb MaKCHUMaJIbHYIO CKOPOCTb (POTO3IEKTPOHOB, BBIPHIBAEMBIX C
MOBEPXHOCTH cepeldpa: ynbTpadroiIeTOBbIM U3TyUYeHUEM ¢ JIUHOU BOIHBI 0,155 mrm.

13. Omnpenenutb MaKCUMaJIbHYIO CKOPOCTb (POTOAJIEKTPOHOB, BBIPHIBAEMBIX C
MOBEPXHOCTHU cepeldpa: raMmma-u3aydyeHueM ¢ JUIMHOW BOJIHBI 1 7um.

14. ®oron c suepruenn ¢ = 0,75M»B paccesisics Ha CBOOOJHOM 3JIEKTPOHE TOJ
yraom 6 = 60°. IlpuHumas, 4yTO KHHETUYECKash SHEPIHsi U HUMITYJIbC DJIEKTPOHA M0
coymaperusi ¢ (HOTOHOM ObUTM TPEHEOPEKUMO Mallbl, OMNPEACIUTh: DHEPTHUI0 &
paccesiHHOTO (hOTOHA.

15. IIy4yok MOHOXpPOMAaTHYECKOIO CBETa C JJIMHOW BOJHBI 663 Hum mnamaer
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HOPMAJIbHO HAa 3€pKaJbHYIO0 IUJIOCKYH0 MNoBepXHOCTh. [loTok sHepruu pasen 0,6 Bm.
Onpenenuth cuily F naBineHus, UCTIBITHIBAEMYIO 3TOM MOBEPXHOCTHIO, a Takxke yuciao N
(OTOHOB, MAJAIONIMX HAa HEE 3a BpeMsi, paBHOE 5 c.

16. ®orton c sHeprueirr ¢ = 0,75M»B paccessics Ha CBOOOJHOM 3JIEKTPOHE O]
yraoMm 6 = 60°. IlpuHuMasi, 4TO KHWHETHUYECKas SHEPIrHs U HMMIIYJIbC AJIEKTPOHA 0
coymapeHusi ¢ (POTOHOM ObUIM TMPEHEOPEKUMO Mallbl, OMNPEEIUTh: KHUHETHYECKYIO
SHEPruo 1 3JIEKTPOHA OTAAYH.

17. ®oron c suepruern ¢ = 0,75M»>B paccesisics Ha CBOOOJHOM 3JEKTPOHE MOJ
yraom 6 = 60°. IlpuHumas, 4yTO KHHETUYECKAs SHEPIHsi U HUMITYJIbC DJIEKTPOHA M0
coynapeHusi ¢ (GOTOHOM ObUIM MPEHEOPEKUMO MaJibl, ONPEIACIUTH: HAIMPABICHHUE €ro
JBH>KCHUSL.

18. OnpenenuTh Ha Kakoil yacToTe padOTaeT reHepaTop AIEKTPOMArHUTHBIX BOJIH,
€CJIM KpaTyaiilliee pacCTOSHUE MEXAY TOUKaMH BOJIHBI, KOJICOIIOIUMUCS B IPOTHBO(Da3se,
paBHo 0,25 M.

19. M3meHeHue cuiibl TOKa B 3aBUCHMOCTH OT BPEMEHHM 3a/1aHO YpPaBHEHUEM
I =20c0s1007t. HaiiTu yacToTy W nepuoja KoyieOaHWUW, aMIUTUTYAy CHUJIBI TOKa, a TakKXKe

T
3HAa4YCHUC CHUJIbI TOKA IIpHU ¢)33€ Z

20. Judpakmumonnas pemérka coaepkut 120 mrpuxoB Ha 1 mm. Halitu nmuny
BOJIHBI MOHOXPOMAaTHUYECKOI'O CBETA, MAJAIOIIEr0 HA PEIIETKY, €CJIA Yrod MEXKIy IBYyMs
rJIaBHBIMH MaKCMMyMaMH IIEPBOT0 MOPsIKa paBeH 8°.
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