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1. llepevyeHb MIAHUPYEMBIX Pe3yJILbTATOB 00YUYeHHS 10 THCHUTIINHE (MOIYJIIO),
COOTHECEHHBIX C IJIAHMPYEMBbIMH Pe3yJbTaTaMM 0CBOCHHSI 00pa3oBaTeIbHOM
NporpaMMmBbl.

1.1. lenu v 3agaum JUCHUIJIMHBI (MOIYJIs1)

[enb: M3M0XUTH B KpaTKol (hopme Kypc KiacCHueckou oOmier (pu3nku, mpujiaBas
€My COOTBETCTBYIOIIEE Oy IylIei CeHaTbHOCTH MPO(hecCHOHATFHOE HAIlPaBJICHNUE.

3anauu:

- pacIIMpUTh CBEICHUS BXOJIIUE B MPOTPAMMY CPEAHEH IIKOJBI KaK IO KypCy
oOmielt (hM3UKHU, TaK U B IPUKIIATHOM HAMPABICHUN;

- TIOKa3aTh MPUMEHUMOCTH NU(PHEPEHITNATHPHOTO U UHTETPATHHOTO WCYUCIICHHS U
Ip. CBEIEHHWUA U3 Kypca BBICHIEH MaTeMaTUKH (COTJacHO MporpaMMme Kypca isd
oOy4Jaronuxcsi JaHHOW CIENMHAIBHOCTH) TPU HW3JIOKCHUH OCHOBHOTO MaTepuaja IIo
buzuke;

- TO3HAKOMWUTh U JIaTh OCHOBHBIE HAaBBIKM: a) pabOThl C HM3MEPUTEIbHBIMU
WHCTPYMEHTaMH U Tpudopamu; 0) 0OpabOTKU Pe3ysIbTaTOB JIA0OPATOPHBIX PabOT M HX
aHalM3a; B) pEUICHUs MPUKIAIHBIX 3a/ay; I') NpUMEHEHHS (U3UYECKUX 3aKOHOB JIJIs
OOBSCHEHUI NPUPOJHBIX TPOIECCOB, SBICHUN, PAOOTHl TEXHUYECKUX YCTPONCTB U
TEXHOJIOTMYECKHX MTPOIIECCOB.

®du3rka UrpaeT HCKIIYUTEIBHO BAXXHYIO POJb B TEOPETUYECKON IMOATOTOBKE
CHEIUAIMCTOB PA3JIMYHBIX CIEIUaIbHOCTeH. Permenne Gu3nvyeckux 3aad CrocoOCTBYET
dhopMupoBaHHIO Y OOYyYaIOIUXCSI WHXKEHEPHOTO MBIIIICHUS, 0€3 KOTOPOro HEBO3MOXKHA
ycrenHas paboTa Ha KeJIe3HOIOPOKHOM TPAHCIIOPTE, MMPOMBIIIUICHHBIX MPEANPHITHIX U
B IPYTUX OTPACIISAX HAPOTHOTO XO3SIHCTRA.

1.2. KommnereHiuu ody4auierocsi, fopmMupyembie B pe3yJibTare
O0CBOCHMS JUCHMILIUHBI (MOYJIs1)

Nuaukartop Pe3yibTaThl 0OCBOEHHS YUEOHOM M CHUIIIHHBI

OIIK-1. CrnocobeH pemaTh HWHXEHEpPHblE 3a7ayd B  NPOPECCHOHATBHOH  JESATEIBHOCTH C
HCIOJIb30BAaHUEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTHUECKOT0 aHalIu3a U MOJIETUPOBAHUS.

OIIK-1.2. TlpumeHseT  OCHOBHEIE|3HATH:

MOHATUS W 3aKOHBI E€CTECTBEHHBIX |- OCHOBHbIE (M3UYECKUE SBJICHUS, €IUHUIBI H3MEPEHUs
HayK JJIA peicHus npeaAMETHO- (bmnqecxnx BCIINYHUH,

npoUIbHBIX 3a/ay. - (pyH1aMeHTaIbHbBIE TOHATHS, 3aKOHBI U TEOPHH KIIACCUYECKON U
COBPEMEHHOU (PU3UKH;

- OTBITHBIE 0OOCHOBAHUS OCHOBHBIX (PU3MUYECKUX 3aKOHOB.

YMmerhb:

- NPUMEHATb  METOJbl  TEOPETHYECKOTO  MCCIIEOBAHUSA
(bu3MYecKUX SIBICHUN, IPOIIECCOB U OOBEKTOB;

- TMPUMEHATb METOAbl HKCIEPUMEHTAIBLHOIO HCCIIEIOBAHUS
(bu3MYecKUX SIBICHUN, IPOIIECCOB U OOBEKTOB;

- aHaHI/ISI/IpOBaTB pe3y.]IbTaTI>I HCCIICOOBAHUS.

Baagern:

- METOAaMU TeopeTqucxoro HCCICO0OBAaHUA (bI/ISI/I‘-IeCKI/IX
SIBJICHH, TIPOIIECCOB 1 OOHEKTOB;

- MCETOdaMHu BKCHepI/IMeHTaHBHOFO HCCIICIOBAHUA (bI/IBI/I‘-IeCKI/IX
SIBJICHH, TIPOIIECCOB 1 OOHEKTOB;

- MAaTEMAaTUYCCKNUMHU METOdJaMHAU peIJ_IeHI/ISI TUITIOBBIX 3a/1a4.




OIIK-1.3. [Ipumensiet | 3HaTh:

€CTCCTBCHHOHAYYHbIC METO/IbI |- METOJMKY ITPOBEICHUS YKCIICPUMEHTOB,;

TEOPETHUECKOTO U |- OCHOBHOE 000pY/I0BaHHUE JIJIsl IPOBECHHUS SKCIICPUMEHTOB;
AKCIIEPUMEHTAIBHOTO  UCCIICIOBAHUS |- MATEMATHYECKHUE METOJIbI 00Pa0OTKH JTAHHBIX.

OOBEKTOB,  MPOIECCOB,  SBJICHHIA, VMeTh:

MIPOBOUT 9KCIIEPUMEHTBI o

3aJJaHHOM METOJIMKE M aHaJIU3UpPYeT
pe3yJbTaThl.

- POBOUTH (PU3NICCKUEC H3MEPCHUS;
- o0pabaTbeIBaTh pe3ynbTaThl (PU3NUECKUX U3MEPCHUI;
- IPEICTABIISATh PE3YIbTATHl SKCIICPUMEHTA.

Baagern:

- METOJIMKON MTOCTAHOBKH (DU3UYECKOTO IKCIIEPUMEHTA,;

- METOJIaMH pacyeTa MOrPeIrHOCTeH N3MEPEHUN TTPH TPOBEICHUH
(hU3HUECKOTO IKCTICPUMEHTA;

- HaBbIKaMH aHAJIN3a YKCIICPUMEHTAIbHBIX JaHHBIX.

2. MecTo IMCUMILTHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIM NPOrpaMMbl
VueOnas mucuumnHa Pusuka OTHOCUTCA K o00s3arenpHOoil yactu bioka Bl

«JlncuummmHbl (MOJTYJIN)».

Kon HanMeHoBaHMe JUCHHMILINHBI Koasl ¢popmupyembIx
AUCHHUILINHBI KOMIICTCHIIMIi, HHIMKATOPOB
OcBaunBaemasi JMCUHUILIMHA
51.0.09 | duzuxa | OIIK-1 (OIIK-1.2, OIIK-1.3)
IIpenmecTByromue TUCHUIIHHBI
| Iucumninsza mkonpsHOro Kypea «@Dusnkay \
JMCIMIINHBI 0CBaMBaeMble MAPAJLIEIbHO
[her |
ocaenywuue THCUUIIIMHBI
b1.0.18 Xumust OIIK-1 (OTIK-1.2, OIIK-1.3)
b1.0.25 ONEKTPOTEXHHUKA U IIEKTPOMEXAHUKA OIIK-1 (OIIK-1.2)
b1.0.28 I'mppasinvka u ruaponorus OIIK-1 (OIIK-1.3)
Bb3.01 Brinonnenue u 3aluTa Boinmyckuoit | OITK-1 (OITK-1.2, OITK-1.3)
KBATHU(UKAIIMOHHON PabOTHI

3. O0beM TMCUHMILIHHBI (MO/YJIs1) B 3aUeTHBIX eIMHUIAX C YKa3aHHEM KOJIMYeCcTBa
aKaJeMHYEeCKUX YaCOB, BbIIEJAeMbIX HA KOHTAKTHYI0 pa0oTy 00y4aroimmXxcsi
¢ npenogasareseM (110 BUAAM y4eOHBIX 3aHATHI) U HA CAMOCTOSITEJIbHYI0 padoTy

00yYaromuxcs

3.1. Pacnpenesienue 00 beMa y4eOHOI TMCUMILVINHBI (MOAYJIS) HA KOHTAKTHYI0 padoTy
C IpenojaBaTeseM M CAMOCTOATEIbHYI0 padoTy 00y4aromuxcs

Bun yaeGHoit paboThl Bcero vacos no Kypcsl (cemecTpsl)
y4eOHOMY IITIaHy 1(1;2)

OOw1ast TPyA0EMKOCTh AUCIUTIINHBIL:
- 4acoB 288 288
- 324ETHBIX CIMHUIL 8 8
KonTakTHasi padora o0y4yarwmmxcs 123 4 1234
¢ mpenoaasareseM (Bcero), 4acoB
U3 Hee ayOUmMopHvle 3aHAMUS, 8Ce20 123,4 123,4
B T.4..

JICKITUU 52 52

MIPAKTUYECKUE 3aHATUS 34 34




nabopaTopHbIe PaOOTHI 34 34

KA 1,05 1,05

KD 2,35 2,35

B T.4. B UHTEPAKTUBHOU (hopme

CamocrosiTeibHasi NOATOTOBKA K 3K3aMeHaM

B nepuos IK3aMeHAILMOHHOM ceccuu 24,65 24,65
(KOHTPOJIb)
CamocrosiTejibHasi padoTa (Bcero), 4acon 139,95 139,95
B T.4. Ha BBINIOJIHCHUE!
KOHTPOJIbHOW PabOThI 18 18
pacueTHO-rpaduueckoit paboThl
pedepara

KYPCOBO# pabOThI

KYpPCOBOI'O ITPOCKTA

Byl npoMeKyToYHOT0 KOHTPOJIA OKk3, 3a JK3, 3a

Texyuuit KOHTPOJIb (BUA, KOJIHUYECTBO) K(2) K(2)

4. Conep:kanue TUCUMILTUHBI (MOYJIs1), CTPYKTYPHMPOBAHHOE 110 TeMaM
(pa3aesiam) ¢ yKka3zaHueM OTBEJIEHHOI0 HA HUX KOJMYeCTBA AaKAJeMUYECKUX YaCOB
U BHA0B y4eOHBIX 3aHATHIl

4.1. Tembl U KpaTKoe coiepKaHue Kypca

Tema 1. MEXAHUKA

1. lIpeamer ¢pusuxu. HekoTopbie MaTeMaTnueckue NOHATUA. MexaHuka

[IpousBoansie u wuHTerpanbl B (usuke. PasmepHoctu. Cucrema eaunun; CH.
Cucrema orcuéra. MarepuanbHas Touka. Paamyc BekTop. CKOpOCTb, YCKOPEHUE,
Ilepememienune. YpaBHeHus ABrkeHus. KnHemarTnka mocTynareabHOro U BpalaTeibHOTO
JIBUKEHUS.

2. Ilmnamuka TBepaoro reqaa. 3akonbl HbroTOHa M BpanieHust
NHepunaiibHble U HEUHEPIIMATIbHBIE CUCTEMBI 0TCU€Ta. CUJIbl B MEXaHUKE. 3aKOHBI
Herorona. Cunbl mHepunu. MoMeHT cuibl. MOMEHT uMiyiabca. MOMEHT HWHEpUUHU.
Teopema Illreiinepa. /InHamuka BpalATENbHOTO JBWXKEHUA. Buabsl TpeHus, cuia
conpoTtuByicHUA. 3akoH CTokca. 3akoH ['yka. 3aKOH BCEMHUPHOTrO TATOTEHUs. [[BUkeHHE
YKUJIKOCTHU U rasa.

3. Padora u 3Heprusi. 3aKOH COXPAaHEHUS JHEPrUM B MeXaHUKeE
[Tone cun. KoHcepBatuBHbIE 1 HEKOHCEPBATUBHbBIE CUJIbI. [loTeHIIManbHas sHeprusl.
[loTeHumanbHass »HEPrus B MOJE CHJI TOKECTH, MOTEHUHUAIbHAs JHEPrUs yHpPyro
nepopmupoBaHHoro tena. KunHernueckas »Heprust Tejga MpPH IOCTYNATEIbHOM U
BpallaTeIbHOM JBUKEHUU.

4. 3aK0HBI COXpaHEeHHUS UMILYJIbCA H MOMEHTA UMILYJIbCA
Nmiynbc. MOMEHT uMItysibca. 3aKOHbI COXPAHEHMS.

5. OCHOBBI PEJATUBUCTCKOH MEXaHUKHU



[Toctynatel  DWHIITEWHA B CHEHUAJIbHOW  TEOPUU  OTHOCHUTEIHHOCTH.
[IpeoOpazoBanus Tamunes B kiaccuueckoil MexaHuke. IIpeoOpasoBanus Jlopenia.
CnenctBus u3 npeodpazoBanuit Jlopenna. CinoxxkeHne cKOpOCTed B ClEIMATILHON TEOpUU
OTHOCHUTENBHOCTH. PenstuBuctckas nuHamuka. [lonmHas sHeprus Tena B CHENHUANIbHOU
TEOPUU OTHOCUTEIBHOCTU. OHEPTUsl TNOKOs, KUHETW4YecKas »sHeprus Ttena. CBA3b
PENATUBUCTCKOU SHEPTUU U UMITYJIbCA.

Tema 2. JJEKTPUHYECTBO U MAT'HETU3M

6. DuekTpocTaTuka. JjeKTpuUecKoe moJie.
3aKOH COXpaHEHHs JJeKTpuueckoro 3apsga. 3akoH Kynona. Hanpspk€HHOCTB
ANEKTPUIECKOTO OIS, [[pUHIUTT Cynepno3uIiny dJIeKTpudecKoro moiist. CUIOBBIC JTHHHH.
DJeKTpUUYEeCcKOe MoJie B MPOBOJHUKAX U AMAIIEKTpUKax. Teopema [aycca.
OnexkTpudecKkuid AUNOab. BekTtop mnomsipu3zoBaHHOCTH. BekTop 3ieKTpuyecKkoro
CMEILIECHUS.

7. JHeprus U NOTEHIHAJ JIeKTpUYecKkoro nojasi. Kongencaropsol
CBsi3b NOTEHIMANA U HANPsHKEHHOCTU. [IpUHIMI Cynepro3uiuu s NOTeHIMajla.
OKBHUMNOTEHIMAIBHBIE JTUHUU. DJIEKTPOEMKOCTh MPOBOJHUKA U KOHAEHcaropa. Ilnockuii
KOHJIeHCAaTOp. DHeprusi KoHjaeHcatopa. OObEMHas IUIOTHOCTh SHEPIHH 3JIEKTPUYECKOTO
nosist. CoeIMHEHUs KOHJIEHCATOPOB.

8. ITocTOSIHHBIN YJIEKTPHYECKHHA TOK
3akoH Oma 1 OZHOPOAHOTO Y4YacTKa WEMH. DJIEKTPUYECKOE CONPOTHUBIICHUE.
3akon Oma B nuddepenunanbHoit popme. I.1.¢c. 3akoH OMa 1J11 HEOTHOPOIHOTO y4acTKa
uenu. 3akoH Oma aist nonHou nenu. CoegHeHUs pe3ncTopoB. 3akoHbl Kupxroda. 3akon
Jxoyns-Jlenua.

9. MarHuTHoOe 1oJie ¥ ero XapaKTepUCTUKHU
Bektop WHAYKIMM MAarHUTHOrO mnoys. JIMHMM MHIOYKOMS MarHUTHOTO IIOJIA.
[Tpunuun cynepno3unmu. 3akoH Ammepa. 3akoH buo-Caapa-Jlannaca, npumMepsl ero
NpUMEHECHUsI. MarHuTHBI MOMEHT BHUTKA C TOKOM. TeopemMa O UUPKYJSIHUA BEKTOpa
MAarHuTHOM HWHAYKIMHA. MAarHuTHOE TOJ€ B BEUIECTBE. BeKTOp HanmpsKEHHOCTH
MAarHUTHOIO NoJisi. BUTOK ¢ TOKOM B MarHUTHOM TIOJIE.

10. DnexkTpomMaruuTHast MHAYKIUA. CaMOMHIYKIMSI
MaruautHbeii notok. Ilpasuno Jlenua. MaayktuBHOCTE. MHAYKTUBHOCTH TOpPOUIA.
DHeprus MarHUTHOTO NoJIsl. /[elicTBME MarHWTHOTO MOJIA HA JBMXKYILIUKCS 3apsil U TOKHU.
Cunel Amniepa u Jlopenia. Pabota no nepemenienno NpoBOIHUKA C TOKOM B MarHUTHOM
nosie. Cucrema ypaBHeHuid MakcBeia.
Tema 3. ®U3UKA KOJIEBAHUI U BOJIH

11. MexaHu4eckue M 3J1eKTPOMATHUTHBIE KOJIeOAHUS U BOJIHBI.
['apmonnueckue  kosneOaHus.  YpaBHEHHME U NPUMEPbl  TapPMOHHYECKUX
OCLIMJIATOPOB  (MAsATHUKM M DJIEKTPUYECKHH KOJIEOATENbHBIA KOHTYp). OHeprus
kosnebanuil. CBOOOAHBIE 3aTyxarolMe KoJeOaHWs OCHWUIATOpPA C  IOTEPSIMHU.
BoeinykneHHble koneOaHus. AMIIIUTyJa U (a3a BBIHYKICHHBIX KoseOaHuil. Pe3oHaHC.
6



Cnoxenue kosicOanuii. buenus.Bunpl BonH. Ilnockas rapMoHuueckas BoJiHA (JIMHA
BOJIHBI, BOJHOBOE YKCJIO M BOJIHOBOM BEKTOp, (pazoBas CKOPOCTh, YpPaBHEHHE BOJIHBI).
BonHoBOE ypaBHEHHE B IPOCTPAHCTBE.

Tema 4. BOJTHOBAS OIITUKA

12. UuTepdepenuus u Auppakuus cBera
Wutepdepeniimonnoe mose OT ABYX TOYEYHBIX HCTOYHUKOB. OmbiT FOHTa.
HuTtepdepomerp Maiikenbcona. Mutepdepenius B ToHKuX TuieHkax. JudpakunoHHas
pem€rka. Ilonspuzanusa BonH. [lonsipuszanus cBeTa Mpu OTPAKEHUM U IPEIOMIIEHUH HA
IPaHULIE IBYX IMUAJIEKTPUKOB. 3aKoH Maitroca.

Tema 5. KBAHTOBASI U ATOMHASA ®U3UKA

13. KBanToBasi npupoaa csera. ®orosrdgdext
OcHOBHBIE 3aKOHBI TeIUIOBOro u3iydeHus. Kant cera (poton). DoTodddekrt.
Oddexr Komnrona. KBaHTOBO-BOJIHOBOI Jyanin3M cBeTa. JlaBiieHue cBeTa.

14. Atomuas ¢pusuka
[Toctynatel bopa. M3nyuenue atoma. [IpuHiun HeonpenenenHoctu I'eiizenoepra.
Bonna Jle bpoiinsa. BonnoBas gynkuus. YpaBuenue lllpenunrepa. Jlazepsi. CtpoeHue
aTroma u Tabauia Mengeneesa.

15. Sinepnas puszunka
OcCHOBBI (pU3MKM ATOMHOTO siipa (COCTaB M XAapaKTEPUCTUKH). PannoaKTUBHOCTD.
SnepHble peakuMM W OCHOBBI SiIGPHOM SHepreTukd. 3Be3ga Ttumna ComHie.
JlerexTupoBaHue sAEPHBIX U3NydeHU. [lonsATHE O 1O3UMETPUM U 3a1UTE.

Tema 6. CTATUCTHUYECKASA ®PU3NKA U TEPMOANHAMMUKA

16. OcHoBHbIE NOHATHUS TepMoauHaMuKH. [lepBoe HaYa/10 TEPMOTUHAMMKH.
Nneanbublii Ta3. OCHOBHOE YPaBHEHUE MOJICKYJISIPHO-KUHETHUECKON TEOPUU Ta30B.
VYpaBHeHUE COCTOSIHUSA UACAIBHOIO Tra3a. Pacnpenenenue sHepruu no cTeneHsM cBOOOIbI
MoJieKkyJl. Pacnipeenenre MoJIeKyJl UA€alIbHOTO Ta3a Mo CKOPOCTAM U dHeprusiM. Pabora,
TEIUIOTa, BHYTPEHHSIA JHEprus rasza. l-e Hadano TtepMoauHaMuKHh. CTaTUCTUYECKOE
TOJKOBaHWE 2-TO Hayajga TEPMOJAMHAMUKHU. DHTpornus U uHopManus. PeanbHble rasbl.
Ypasuenue Ban-nep-Baanbca.

4.2. Conepxxanue JMCUUILIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE M0 TEMaM

Pa3znensl 1 TeMbl Bcero Bupl yueOHBIX 3aHATUH
Y4acoB TI0 KonrakTtnas padora | CP
ydeOHOMY | (AymuropHas pabora)
IUIaHy JK | JIb | I3
1 xkypce
1 cemecTp

Tema 1. Mexanuka 75 18 12 10 35
Tema 2. DeKTpUYECTBO U MarHeTU3M 56 12 6 8 30
Tema 3. ®usuka koneOaHnii U BOJIH 12,35 6 - - 6,35




KA 0,65

KD -

KonTpons -

Bcero 3a 1-if cemectp 144 36 18 18 71,35
2 cemecTp

Tema 3. ®usuka KojaeOaHU 1 BOJIH 23 - 7 6 10

Tewma 4. BomHoBas onTuka 28 6 3 4 15

Tewma 5. KBantoBas u aromHast pusuka 28 6 3 4 15

Tema 6. Cratuctuueckas pU3HKa U 37,6 4 3 2 28,6

TEPMOJIMHAMHKA

KA 0,4

KD 2,35

KonTposnb 24,65

Bcero 3a 2-ii cemectp 144 16 16 16 68,6

HUTOTI'O 3a 1 kype 288 52 34 34 139,95

4.3. TemaTHKAa NPAKTHYECKUX 3aHATHI

Tema MMPAKTUYCCKOI'O 3aHATHA

KomnunuectBo yacoB

1 kype

1 cemectp
Tema 1. Mexanuka 10
Tema 2. DIeKTpUUECTBO M MAarHeTU3M 8
Bcero 3a 1-it cemectp 18

2 cemMecTp
Tema 3. ®usnka KonebaHUil U BOJIH 6
Tewma 4. BomnoBast ontuka 4
Tema 5. KBanToBas ¢pusuka 4
Tema 6. Ctatuctrueckas (u3MKa U TEPMOJUHAMUKA 2
Bcero 3a 2-if cemectp 16
HUTOTI'O 3a 1 kype 34

4.4. TemaTuka Ja00paTOPHLIX padoT

Tema mabopaTopHOil paboTHI

KonnuectBo yacos

1 xypce

1 cemecTp

I/IBYI-ICHI/IC 3dKOHOB BpalaTCJIbHOI'0 JIBUKCHU

I/IBMCpCHI/Ie MOMCHTAa HHCPLUH MAaXOBOI'O KOJIECA U CHUJIBI TPCHHUA B OIIOPAX

OmnpeneneHre MOMEHTa HHEPIIMM TeJla METOJOM KPYTHIIbHBIX KOJIeOaHU

Omnpenenenne kodhduieHTa BHYTPEHHETO TPEHHUS KUIKOCTH MO METOY
Ctokca

W wWwww

Omnpenenenre eMKOCTH KOHIEHCATOPA C MMOMOIIBI0 OAITUCTHYECKOTO
rajbBaHOMETPA

Ornpezenenrie ropu30HTAIBHONW COCTABIISIONIEH BEKTOPA HANPSKEHHOCTH
MAardATHOTO OIS 3EMIIH

Bcero 3a 1-it cemectp:

2 cemecTp

3HaAKOMCTBO C pabOTOM JIEKTPOHHOTO OcHuiuIorpada

M3yueHne cOOCTBEHHBIX KOJICOAHUH MPYKUHHOTO MasTHUKA

OrnpesiesieHne TMHBI CBETOBOM BOJIHBI MPY MTOMOINU TU(DPAKIIMOHHON PEIIeTKH

W3mepenune UHTETpabHON 4yBCTBUTEIBHOCTH U cHATHE BAX (hoTosnemenTa ¢
BHYTpeHHUM (HOoTOdPheKTOM

OnpeneneHne OTHONIEHHs TEIUIOEMKOCTEN Bo3yxa metogoM Kiiemana-Jlesopma

W W wWwwlks




Bcero 3a 2-if cemectp:

16

HUTOI'O 3a 1 kypc

34

4.5. TemaTuka KypcoBbIX padoT (IIPOEKTOB)
KypcoBsie paboThl (MpOEKTHI) YICOHBIM IIJIAHOM HE MPETyCMOTPEHBI.

4.6. TeMaTHKa KOHTPOJILHBIX PadoT

. ceMecTp:

. /InHaMuKa MOCTYIATENbHOTO IBUKCHUSL.

. DIIEMEHTHI CHeUaIbHON TEOPUN OTHOCUTEIIBHOCTH.
. 3aKOHBI COXPAHEHUS UMITYJIbCA U SHEPTHUH.

. MexaHnuueckas padota, momHoctb, KIT/I.
JlnHamMuyKa BpalaTeaIbHOrO ABUKCHUA.

. MexaHnnyeckoe HarpsikeHue, 3akoH ['yka.

. MexaHuka »KUJIKOCTeH U ra3os.

ONOUTAWNBRE P

. cemecTp:

. DJNEKTpOoCTaTHKA.

. I1OCTOSIHHBIN TOK.

. Marnetusm.

. KosteGanus u BOIHEL.
. KBanToBas mexanuka.

Ok WDNEDN

4.7. TemaTuka pedeparon
PedepaTsl yueOHBIM IJIIAHOM HE MPEAYCMOTPEHBI.

. Kunemartuka IMMOCTYINATCJIbHOTO N BPAIATCIIbHOT'O HBHX(CHHﬁ.

5. YueOHo-MeTOoAHYeCKOe o0ecnedeHne VISl CAMOCTOSITeIbHOM PadoThl
00y4aIuXcs Mo JUCUUIINHE (MOXYJIIO)

5.1. PacnpeniesieHue 4acoB M0 TEMAaM W BHJIAM CAMOCTOSITEJIbHOH padoThI

Pazgens! u TeMbl

Bcero gacos 1o
yueOHOMY TUIaHy

Bun camocrosTensHO# paboThI

1 xypce

1 cemecTp

Tema 1. Mexanuka

35

CamoCTOsITETbHOE H3YYEHUE OTICIbHBIX
TeM y4eOHOU nuTeparypbl. BrlimomHeHue
KOHTpOJIbHOM paboTel. [logroroBka k
MPOMEXKYTOUYHOM aTTECTAlUU U TEKYIIEMY
KOHTPOJIXO 3HAHUM.

Tema 2. DneKTpUUYECTBO U
MarHeTu3m

30

CaMoOCTOATENBHOE W3YyYEHUE OTACIBHBIX
TeM y4eOHOW JuTeparypbl. BeimonHeHue
KOHTpOJbHOM pabotbl. IloaroroBka k
IIPOMEXYTOYHOM aTTECTAllUd U TEKYLIEMY
KOHTPOJIIO 3HAHUM.

Tema 3. ®uszuka xoneOaHuii u
BOJIH

6,35

CaMoCTOATENBHOE W3YyYEHUE OTACIbHBIX
TeM yueOHOH nuTeparypsl. BwimomHenue
KOHTpOJIbHOW  paboTel. [loaroroBka K
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MIPOMEXKYTOUYHOM ATTECTALMHU U TEKYLIEMY
KOHTPOJIIO 3HAHUN.

Bcero 3a 1-if cemectp 71,35

2 cemecTp

Tema 3. ®uszuka koneOaHUl U 10 CamocCTosITeIbHOE H3YYEHUE OTACIbHBIX

BOJIH TeM ydeOHOH nuTeparypsl. BwimomHenue
KOHTpOJIbHOM pabotel. [lonroroBka
IIPOMEXYTOUHOM aTTeCTallUld U TEKYLIEMY
KOHTPOJIIO 3HAHUH.

Tema 4. BonHoBast onTuka 15 CaMoCTOATENIBHOE H3YyYEHUE OTAEIbHBIX
TeM y4eOHOH suTeparypbl. BeimosHeHue
KOHTpoJIbHOM paboTel. [logroroBka k
IIPOMEXKYTOUYHOM ATTECTALMHU U TEKYLIEMY
KOHTPOJIIO 3HAHUM.

Tewma 5. KBanToBast u aromHas 15 CaMocTosTEeIbHOE H3YUYEHHUE OTACIIbHBIX

¢uznka TeM Y4yeOHOH JnuTeparypbl. BblnonHeHue
KOHTpOJIbHOM pabotel. [lonroroBka
IIPOMEXYTOUHOM aTTeCTallUU U TEKYLIEMY
KOHTPOJIIO 3HAHUH.

Tema 6. Cratuctuueckas 28,6 CaMocTOsTEeIbHOE H3YUYEHHUE OTACIIbHBIX

¢u3uKa U TepMOJUHAMUKA TeM yuyeOHoH nuTeparypsl. [loaroroBka k
MIPOMEXKYTOUHOM aTTECTALMHU U TEKYLIEMY
KOHTPOJIIO 3HAHU.

Bcero 3a 2-if cemectp 68,6

UTOro 139,95

5.2. IlepeyeHpb yueOHO-METOANYECKOT0 0OOecnevYeHUs JJIs1 CAMOCTOATEIbHON padoThI
00y4aloUIUXCsl ¢ YKa3aHUe MeCTA MX HAXOMKICHUS:

- yueOHast uTepaTypa - Oubnuoreka gpuimana;

- METOJUYECCKHE PEKOMEHAITMH 110 BBITIOJIHCHUIO KOHTPOJIBHOW PaOOTHI;

- METOJIMYECKHE PEKOMEH/IAIUHU TT0 CAMOCTOSITEILHON padboTe - callT punana.

6.MoH/ O1LIEHOYHBIX CPEICTB /sl IPOBeAeHUs MPOMEKYTOUHON aTTecTaluu

00y4arIMXCcs M0 JUCHUIINHE (MOTYJIIO)

Bu onieHOUHBIX cpencTB KonnuecTtBo
Texkymmii KOHTPOJIb
KypcoBas pabora (IIpoeKT) -
KonTposbHas paboTa 1
Pedepar -
IIpoMe:KyTOYHBIH KOHTPOJIb
3auer -
3a4er ¢ OLEHKOU -
OK3aMeH 1

@DOH/T OTICHOYHBIX CPEJICTB MPECTABIICH B MPHIIOKEHUH K pabodeil mporpamMme

/. IlepevyeHb OCHOBHOW M JONOJHUTEIbHOM JUTEPATYPbI

7.1. OcHOBHas1 JJUTEpaTypa
ABTOpHI, 3arnaBue H3naTenscTBO, Ioj Komnunu-Bo
COCTaBUTENH
JI1.1 | I'paboBckuit Kypc dusuku: yueb. mocobue | Cankt-IlerepOypr : [DneKTpOHHBIN
P.1. Jlanb, 2012. - 608 c. pecypc]
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Pexxum nocrymna:
https://e.lanbook.com/
book/3178
JI1.2 | CaBenweB U.B. | Kypc ob6meit pusuxu. B 3 T. Canxkr-IlerepOypr : [D5eKTpOHHBII
Tom 1. Mexanuka. Jlanb, 2019. + 436, pecypc]
MomnexymsipHas Gpusnka 500, 320 c.
Tom 2. DaekTpudecTBO U Pexxum nocryna:
MarueTu3Mm. Bonubl. OnTrka https://e.lanbook.com/
Towm 3. KBaHTOBast ONTHKA. book/113944
AtomHas ¢pusmka. Ousnka https://e.lanbook.com/
TBepaoro tena. Pusnka book/113945
aTOMHOTO 5i/Ipa U https://e.lanbook.com/
AJIEMEHTAPHBIX YaCTHUI] book/123463
JI1.3 | boxgynos E. H. | ba3oBslii kypc dpusuxu: Cankr-IlerepOypr : [D5eKTpOHHBII
MEXaHUKA, MOJIEKYJIApHAs M[I'VIIC, 2020. — pecypc]
¢bu3nKa, JIEKTPOCTATHKA, 319 c. —
MIOCTOSIHHBIN AMEKTPUIECKUI Pexxum noctymna
TOK, MardHeTU3M, BOJHOBAs https://e.lanbook.com/
OIITHKa, DJIEMEHTHI KBaHTOBOM | b00ok/156026
MEXaHUKH, aTOMHOM U
saiepHOr HU3HKH | YIeOHUK
7.2. lonoJiHUTEJIbHAS JIUTEpATypa
JI2.1 | KpaBuenko H. | ®usuka : yueOHUK U Mocksa : [D5eKTpOHHBIN
1O. MPAKTUKYM JIJISl BY30B NzparenbcTBO pecypc]
HOpaiir, 2020. — 300
¢. — Pexum gocryna
https://urait.ru/bcode/4
50821
JI2.2 | AiizeHuoH A. | ®u3uka : yueOHUK U Mocksa : [D71EeKTpOHHBIN
E. MIPaKTUKYM ]ISl By30B W3narenbcTBO pecypc]
IOpaiir, 2020. — 335
¢. — Pexum pgocryna
https://urait.ru/bcode/4
50504
JI2.3 | Hukepos B. A. | ®usuka : yueOHUK U Mocksa : [D71EeKTpOHHBIN
MIPaKTUKYM JUJIsl By30B W3narenbcTBO pecypc]
OpaiiT, 2020. — 415
¢. — Pexum pgocryna
https://urait.ru/bcode/4
50293
JI2.4 | Sckensun ®usnka: MexaHnka, Mocksa : MUUNT .- 244
A.B. OnexTpuuecTBo. MarneTusm. 2009.- 64 c.
Kypc nexuuii: yuebHoe
nocobue

8. [lepeueHb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«/HTEpHEeT», HE0OXOAUMBIX IJISI OCBOCHMS TUCIUILINHbI

1. OurmaneHbIii caldT Punmana.
2. DNeKTpoHHas OMOIMOTEYHAs CUCcTeMa.

9. Metoauyeckue ykazaHus AJsl 00y4arOIIUXCS N0 OCBOEHUIO TUCIUILTHHBI (MOIYJIA)
B npouecce ocBOEHUS TUCHUIIMHBI 00y4YarOIKUeCs JOJKHBI IOCETUTh JIEKIIMOHHbIE

U TPaKTUYECKUE 3aHATUSA, NPOBOAUTH CAMOCTOSITENbHYIO palOTy, BBIOJHUTH
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KOHTPOJBHYIO paboTy, CaTh 3a4erT.

JIeK1IMOHHBIE 3aHATUS COCTABIISIOT OCHOBY TEOPETUYECKOTO O0YUEHMsI, BKIIOUYAIOT B
ce0si CUCTEMATU3UPOBAHHBIE OCHOBBI 3HAHUH 1O IUCUHUILIMHE, KOHIEHTPUPYIOT BHUMAHUE
oOy4Jaronuxcst Ha HauOoJyiee CIOXKHBIX M Y3J0BBIX Bompocax ¢u3uku. B xone nekiui
IpernojaBaTeb U3JjlaraeT U pa3bsACHIET OCHOBHbIE, HAMOO0JIEE CIIOKHBIC TTOHITHUS TEMBI, a
TaK)Ke CBA3aHHBIC C HEH TEOPETUUECKUE U MPAKTUUECKUE MPOOIEMBI, JaeT PEKOMEHIAINH
Ha BBINIOJIHEHNUE CAMOCTOSITEIbBHON PaOOTHI.

B xone nexuunii o0ydaromumcs: peKOMEH TyeTCs:

- BECTU KOHCIIEKTUPOBaHUE yYeOHOTO MaTepuraa;

- oOpamaTh BHUMaHHE Ha KaTerOpUHU, TOJIOKEHUS U 3aKOHBI, PACKPBIBAIOIIHNE
COJIep)KaHUE TE€X WJIM MHBIX SBJIEHUU W MPOLIECCOB, HAYYHbBIE BBIBOJABI U MPAKTUYECKUE
PEKOMEHIAllMU IO UX TPUMEHEHUIO;

- 3aJaBaTh IPENOAABATENI0 YTOUYHSIOIIME BOMNPOCHI C LEJIBIK  YSICHEHUS
TEOPETHYECKUX TOJIOKEHUN.

Jljis ycrenrHoro oBJaJ€HHUsS KypcoM HEOOXOIMMO MOCELaTh BCE JIEKIMH, TaK KaK
TEMaTUYECKHUI MaTeprall B3aMMOCBSA3aH MEXIY cO00il.

[TpakTHueckue 3aHATHS - 3TO aKTHBHAsA Gopma yuyeOHoro mnpouecca. OHU ABIAIOTCA
JOTIOJIHEHUEM JIEKLIMOHHBIX KYPCOB M CAMOCTOSITEIbHON pabOThl 00YUaIOIUXCs, a TaKKe
CPEICTBOM IIPOBEPKM YCBOCHMS MMM 3HAaHHWW, JAaBa€MbIX Ha JIEKIMM M B IpoLecce
U3Y4YEHUs PEKOMEHAyeMoil auTeparypbl. [IpakTuueckue 3aHATUS BKIIOYAIOT B ceOd
peleHne 3aaad.

JlaGopatopHbie pabOThl - yueOHOE 3aHSITHE, B paMKax KOTOPOIO OCYIIECTBISETCS
TOT WM WHOM HAay4YHbIM JKCIIEPUMEHT, HAIIPABICHHBIA HA TMOJy4YEHUE DPE3YJIbTATOB,
MMEIOIIMX 3HAYEHUE C TOYKH 3PEHHUs YCHEIIHOIO OCBOCHMS 00y4arollMMHUCS y4eOHOMN
MIPOrpamMMBlI.

[lo pe3ynpraTaM  TpOBEJACHHOM  JabOpaTOpHOM  pabOThl  OOyYaKOIIUMCS
BBITIOJIHSETCSl OTYET, I/I€ MPHUBOJATCA BCE HEOOXOAUMBIE BBIYMCICHUS, 3aIOJIHAETCS
Tabinua pe3yJbTaTOB WM JaeTcs ONUCaHHe OIbITa ¢ 00s3aTeNIbHOM 3amuChio
XUMHUYECKUX YpaBHEHUN M BBIBOJOB. KaXIyr0 BBINOJIHEHHYIO JaOOpaTOpHyK padoTy
oOydJaronuiicss 00si3aH 3alIUTUTH; HA 3aIIUTE OOYYaIOIIUNCS JODKEH MOKa3aTh 3HAHHE
TEOPUHU U METOJ0B U3MEPEHMUsI, UCTIOIb3yEMBbIX B IaHHOM padoTe; yMeTh (POpMyITUpOBAThH
U MOHUMAaTh BCTpEYaroUIfecs B JaHHOW padoTe 3aKOHOMEPHOCTH; 3HATh OMpEICNICHUs
BCEX BCTPEUAIOIIMXCS B pab0Te MOHATHI U BEJIMYMH; YMETh aHAIU3UPOBATh U OOBACHATD
MOJIyYeHHBIE PE3YIbTaThl U (YOPMYIUPOBATH BHIBOJIBI.

Ba)xHON 4acThi0 CaMOCTOSITENIbHONW pabOThI SIBJISIETCA YTEHUE y4eOHON M HAay4YHOU
auTeparypbl. B pamkax caMocTosSITeNIbHOM paboThl 0Oydaronirecs: JOJKHBI PACCMOTPETh
TEOPETUYECKUN MAaTEPHUall, KOTOPbIM HE BBIHOCUTCS Ha JIEKLIMOHHBIN KypC.

YacTbio caMOCTOSITENIbHOM PaOOThI SIBISIETCS BBINOJHEHWE KOHTPOJIBHOW PaboThI.
[Ipexkne ueM BBIOJNHATH 3aJaHUs KOHTPOJBbHOM pPabOThl, HEOOXOAUMO H3YUYUTh
TEOPETHYECKUI ~ MaTepHall, O3HAKOMHTBCS C METOJAMYECKMMHU YKa3aHUSIMHU 110
BBITIOJTHEHUIO KOHTPOJIbHON paboThl. KoHTponbHast paboTa BKIIOYAET TEOPETUUYECKYIO U
MPaKTUYECKYI0 4acTh. B paMkax NpakTUYECKOM dYacTh OO0ydarommmcs HeoOXOIuMO
PELINTB 337a4M, CTPYIIIMPOBAHHBIE 110 Pa3/ieiIaM.

BrimonHenue u 3amuTa KOHTPOJIBHOU PabOThHI SBJSIOTCS HEMPEMEHHBIM yCIOBHEM
U1 I0MycKa K AK3aMeHy. Bo BpeMs BBIMOTHEHHUS KOHTPOJBHBIX pabOT MOYKHO MOJTYYUTh
IPYIIIOBBIE WM UHIUBUAYAIbHBIE KOHCYJIBTAIIMU Y MPENO1aBaTENS.

[ToaroroBka K 3K3amMeHy NpPEANOJaraer:
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- U3yYEHUE PEKOMEHyEeMOU JTUTEPATYPHI;
- U3y4Y€HHE KOHCIIEKTOB JICKIIHA;
- BBIIIOJTHEHUE KOHTPOJIbHOU PabOTHI.

10. Ilepeyenb MHPOPMANUOHHBIX TEXHOJIOTHI, MPOrPAMMHOI0 o0ecredYeHns U
HHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM, HCIIOJIb3YyEeMbIX
IPH OCYLIECTBJICHUM 00pa30BaTEJIbHOIO MPoLecca N0 AMCUUILIMHE (MOAYJII0)
[IporpammHOoe  obecmiedeHwe Il TPOBEACHHUS  JICKIHMHM,  JIEMOHCTpPAIHH
npesenTtanuii: Microsoft Office 2010 u BoiIC.

IIpodeccnonanbHbie 0a3bl JAHHBIX,
HCI0JIb3yeMble /ISl H3yYeHHUs JUCHUILINHBI (MOaYJis1) (CBOOOAHBIMA JOCTYIN)
1. HNudopmanumonnas cucrema «EnuHoe OKHO JocTyna K HWH(GOPMAIMOHHBIM
pecypcamy - http://window.edu.ru/catalog/resources?p rubr=2.2.74.6

11.0nucanne MaTepuajbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM 15t

OCyILIeCTBJICHHSI 00Pa30BaTEJILHOIO Mpoecca Mo JUCHUIIMHE (MOTYJIIO)
VYyeOHast ayiuTopust 1Jisi MPOBEACHUS yUeOHBIX 3aHATUH, TPETYCMOTPEHHBIX IPOrPaAMMON
crenuanuTeTa (MPOBEJACHUE 3aHATUN JICKIIMOHHOTO THIA, 3aHSATUNA CEMHUHAPCKOIO THIIA,
TPYIIOBBIX U UHAUBUAYAJIbHBIX KOHCYJbTAIIMN, TEKYIIETO KOHTPOJS U MPOMEKYTOUHOU
arrectanmu) - ayauropus Ne 401. Crnenuanu3upoBaHHas MeOeib: CTOJBI YYCHHYECKHUE -
32 mT., CTyJibsl yYCHUYECKHE - 64 IIT., JOCKA HACTEHHas - | 1IT., CTOJ mpenoaaBaTes - 1
IT., CTYJ npenoaaBatrens - 1 mt. Texuudyeckue cpeacTBa oOydeHUs: EPEHOCHON dKpaH,
MEPEHOCHON TMPOEKTOp, HOYTOYK. YueOHO-HarjsiHble IMOCcOoOus, oOecreunBarome
TeMaTUYECKUE WJUTIOCTPALMM, COOTBETCTBYIOIIME paldodeil mporpamMme AUCIUILIUHBI -
KOMIUICKT Mpe3eHTalui (XpaHuTcs Ha kadenpe).

11.2. IlepevyeHnb J1a0OPaTOPHOT0 00OPYAOBAHMS

VYyeOHast ayauTopus [Js TPOBENEHUA YYEOHBIX 3aHATUNA, MPETYCMOTPEHHBIX
nporpamMMol crienuaiuTeTa (MPOBEACHUE 3aHATHI ceMUHApCKOro Tuma) - Jlaboparopus
«Duzuka», aynuropus Ne 312. CnenuanusupoBaHHasi MeOelb: CTOJbI yueHnueckue - 11
IIT., CTYJIbsl YUeHUYECKHe - 27 IIT., TOCKa HACTeHHas - 1 mT., cToJ mpernojaBarens - 1
mT., cTyn npenogaBatens - 1 mr. JlabopaTopHoe oOopyaoBaHUE: CYNIMJIBHBIA IIKA]
CHOJI - 1 wt., amnepMeTp AEMOHCTPALMOHHBIN - 1 IT., BEChl HACTOJbHBIE - | IIT., BECHI
TEXHUUYECKHUE C pa3HOBecaMu - | MIT., yHHBEpCalbHbI MCTOUYHUK nuTanus YUII-2 - 1
., Hacoc KomoBckoro, annapat Kiiemma-/[e3opma, TepMOMETp IEMOHCTPALIMOHHBIH - 1
mrt. JlaGoparopuble creHapl: «l3ydeHne CcOOCTBEHHBIX KojeOaHUN MPY>KMHHOTO
MaATHHKa», «CHITHE BOJIBT-aMIIEPHBIX XAPAKTEPUCTHK JJIEKTPOHHOM  JIaMIIbD»,
«OnpeneneHne TOPU30HTAIBHON COCTABISIOLIECH BEKTOPA HAINPSKEHHOCTH MArHUTHOIO
nosst  3emiim», «V3ydeHne 3aKOHOB BpallaTeIbHOIO JBWXKEHHS», «OlpeneneHue
OTHOLIEHUS TEIUIOEMKOCTEW Bo3ayxa meronoM KiemMHa-/[ezopmay», «3HAKOMCTBO C
paboTol 3JEKTpOHHOro ocuwuiorpada», «/3MepeHne MOMEHTa HHEPLUUU MaxOBOIO
KOJIECa U CUJIbI TPEHUS B onopax», «Onpeaenenue kodppuiureHTa BHyTPEHHETO TPEHUS
KUAKOCTH IO METOAY CTOKCa», «OIpenciieHHe MOMEHTa HWHEPLUH Tella METOAOM
KPYTWIBHBIX KoJieOaHMD», «CHSTHE BOJbT-AMIIEPHBIX XapaKTEPUCTUK CEJIEHOBOIO M
TE€PMAHMEBOrO BBIIPAMUTENEH», «OnpeneneHue eMKOCTH KOHAEHCAaTopa € IOMOUIBIO
OaUIMCTUYECKOTO  TaJIbBAHOMETPaAy, «M3mepenne  ynenpHOW — HMHTETPAJIbHOU
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YYBCTBUTEIPHOCTH W CHSTHE BOJIbT-aMIICPHOM XapaKTEPUCTHKHA (OTODJIEMEHTa C
BHYTpeHHEM (oTodddekToM ¢doToconpoTuBieHus», «OMNpeacieHne IJIMHBI CBETOBOU
BOJHBIY, «OmpeaeieHue KOHIIEHTpAIllMd BOJHOTO pacTBOpa caxapa I0 CPEJACTBOM
nossipuMeTpay, «OnpeaeneHue pajnyca KpUBU3HbBI JIMH3BI ¢ IOMOIIBIO0 KoJiell HproToHa,
MOJIYYEHHBIX B MOHOXPOMATHYECKOM CBeTe», «OmpeesieHre MoKa3arels MpeIoMICHUS
CTEKJIa ¢ MOMOIIbI0 MUKpOckomay, «Onpenenenue 3akoHa Mamtocay. YueOHO-HarJIsTHbIC
MOCcOOMS - KOMIUIEKT IIAKATOB.
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IIpuioxenue Kk padboyeil mporpamme

®OHJI
OLIEHOYHBLIX CPEJICTB
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OU3UKA

15



1. IlepeyeHb KOMIIETEHUMH € YKa3aHHEM ITANOB UX (pOPMUPOBAHUSA

OIIK-1.

B Mpouecce 0CBOeHNsI Y4eOHO JUCHUIINHBI (MOTYJIs1)

1.1. IlepeyeHb KOMIIETEHIIU I

CnocobGeHn pemniaTh

HHKXCHCPHBIC

3aJadnul B

npodeccruoHaIbHOM

JNEATEIBHOCTH C MCIOJIB30BAHMEM METOJIOB E€CTECTBEHHBIX HAayK, MAaTE€MaTHYECKOro
aHAJIN3a U MOJICIIMPOBAHUS.

OIIK-1.2. IlpuMeHsieT OCHOBHBIC TOHATHUS M 3aKOHBI E€CTECTBEHHBIX HAYK IS
pEIIeHNs IPeIMETHO-TIPO(DUIBHBIX 3a/1a4.

OIIK-1.3.

OKCIICPUMCHTAJILHOI'O  UCCICAOBAHUA

[Ipumenser

CCTCCTBCHHOHAYYHBIC

00BEKTOB,

METO/IBI
MIPOIIECCOB,

DKCIIEPUMEHTHI 110 3aJaHHOM METOJMKE U aHAJIM3UPYET PE3YIIbTATHI.

1.2. Itansl popMupoBaHus KOMIIETEHINI B mpouecce

0CBOCHMS YUeOHOI TUCIUILINHBI (MOAYJIs1)

TEOPETHUYECKOTO U
SIBIICHUI;

IIPOBOJAUT

HaunmeHnoBanue 3Trama

Conep:xanue 3Tana

(BuabI yueOHOM padoThI)

Koasbl popMupyembIx Ha ITane
KOMIIeTeHI[Hii, THINKATOPOB

Oran 1. ®opmupoBanue | Jlekuuu,
TEOPETUUECKOU 0a3bl
3HAHUU

oOydJaronmxcsi ¢
0a30H, MPAKTHUECKUE 3aHATHUS

camocTrosiTellbHas paboTa
TEOPETUYECKOMN

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

Oran 2. dopmupoBaHUE

[IpaxkTueckue

3aHATUA

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

YCBOCHHOT'O MaTCpurajia

OK3aMCH

YMEHHH BBHITIOJTHEHHUE JTA00OPATOPHBIX paboT

Oran 3. dopmupoBanue | BelmogHeHne KOHTPOIbHBIX padoT OIIK-1 (OIIK-1.2, OTIK-1.3)
HaBBIKOB  IPAKTHYECKOTO

WCIIOJIb30BAaHUs 3HAaHUU U

yMEHUHI

Oran 4. [TpoBepka | 3ammra KOHTPOJBHBIX pabor, 3auet, | OIIK-1 (OIIK-1.2, OITK-1.3)

2. Onucanue noka3sareJieid 1 KPUTEPUEB OLIEHNBAHUS KOMIIETEHIM I
HA Pa3jIMYHbIX ITanax ux (pOpMHUPOBAHUS, ONMCAHUE IIKAJ OLlEHUBAHUS

2.1. Tloka3aTeau U KPUTEPUH OIEHMBAHUSA KOMIMETEHIUH
HA Pa3JIMYHbIX dTanax ux GopmMupoBaHusi

Oran Kon [Tokazarenun Kpurepun Crioco6s1
dbopMupoOBaHUS KOMIIETEHIINH, OLICHUBAHUS OLICHKH
KOMITETCHITHH WHIUKATOpa KOMITETCHITHI

Otan 1. OIlK-1 - [Tocemenne| - Hannume xoHcnekra | Yyactue B
dopmMupoBaHue (OIIK-1.2, JIEKIIMOHHBIX U| JEKIMA 1O  BCEM | AMCKYCCUH
TEOPETUYECKON OIIK-1.3) MPaKTUYECKHUX T€MaM, BBIHECEHHBIM
0a3nl 3HAHUH 3aHATHIL, Ha JIEKIIMOHHOE

- BE/ICHUE KOHCIIEKTa| 00CYXKJIeHUE

JIEKITNH
Oran 2. OIIK-1 - Bemonnenue | - 3amaunm  pemens! | Hanucanue
dopMupoBaHue (OIIK-1.2, 71a00paTOPHBIX BEpHO; oT4deTa o
YMEHHUH (peleHue OIIK-1.3) pabor; - 3aqaHus | 1a00paTOPHBIM
3a/1a9un o - pemieHWe 3amad | JJabOpaTOpHBIX padoT | paboTam u
o0pasiy) IIPAKTUYECKOIO BBITIOJIHEHBI B MOJTHOM | PEILIEHUE

3aHSATHUS o0Bbeme TUTIOBBIX 3aj]a4

Ha
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IMPAKTUYCCKUX

3aHSITHSIX
Ortan 3. OIIK-1 - Hamuuwe | - Kontponbusie | KoHTpoIbHBIE
dopmupoBaHue (OIIK-1.2, IIPaBUWJIbHO paboThI UMEIOT | paboThI
HaBBIKOB OIIK-1.3) BBITTOJTHEHHBIX MOJIOKUTETBHYIO
IIPAKTUYECKOI O KOHTPOJIbHBIX PadOT | pEeLEeH3UI0 U
MCIOJIb30BAHUSA JIOTIYILIEHBI K 3alIUTe
3HAHUU U YMEHUU
Oran 4. [IpoBepka OIIK-1 - YcnemHas 3amurta | - OTBeTbl Ha BCe | YCTHBIA OTBET
YCBOEHHOT'O (OIIK-1.2, KOHTPOJIBHBIX Pa0OT; | BOIPOCHI 1o
Marepuaia OIIK-1.3) - DK3aMEH; KOHTPOJIbHBIM
- 3a4eT pabotam;
- OTBETHl Ha BOIPOCHI
9K3aMEHALIMOHHOTO
Oounera, Ha BOIPOCHI
3aueTa u Ha
JIOTIOTHUTEIIbHBIC
BOIPOCHI

2.2. Kpurepuu oueHUBaHNsI KOMIIETEHIHI 110 YPOBHIO X C)OPMHUPOBAHHOCTH

Ko xommeTenmn,

YpoBHH c(HOPMHPOBAHHOCTH KOMIICTCHIIUN

WHJUKATOP 0a30BbIN CpeIHUI BBICOKHH
OIlK-1 3HaTh: 3HaTh: 3HaTh:

(OIIK-1.2) - OCHOBHbBIE (DU3MUYECKHE | - OCHOBHBIC | - OCHOBHBIC (PU3HYECKHUE
SIBTICHHA, eWHUIBI | GU3WYECKUE SIBJICHUS, | SBIICHUS, € IMHUIIBI
U3MEepeHus: (U3UYECKUX | €UHMLBI  M3MEpPEHMs | U3MEPEHHUs ¢bu3nyecKkux
BEJIMYMH. (GU3NYECKUX BETUYMH; | BEIINYHH;
YmMmers: - OTIBITHBIE | - dbyHIaMeHTaIbHbBIE
- TPUMEHATH METOJBI | 0OOCHOBAHUS MTOHATHS, 3aKOHBI U TEOPHH
TEOPETUYECKOTO OCHOBHBIX (PM3UYECKUX | KJIIACCHUYECKON u
MCCIICIOBAHHS 3aKOHOB. COBPEMEHHOW (DM3HKH;
buznyeckux  SBIEHUH, | YMeThb: - OIBITHBIE OOOCHOBaHUS
IPOIIECCOB U OOBEKTOB. | - TPHUMEHSITh METOJbI | OCHOBHBIX (bu3ruecKux
Baaners: TEOPETUYECKOT O 3aKOHOB.
- MaTEeMaTHYEeCKUMH | MCCIIeIOBAHMUS YmMmern:
METOAaMHU pemieHus | QU3NYECKUX SBICHUH, | -  NPUMEHSITh  METOIbI
TUTIOBBIX 33/1a4. MPOIIECCOB U OOBEKTOB; | TEOPETUIECKOTO

- TPUMEHATH METOJbI
AKCIIEPUMEHTAIHLHOTO
WCCIICTOBAHHUS
(UBUYECKUX  SBIICHUH,
MPOIIECCOB U OOBEKTOB.
Baaners:

- METOIaMHU
AKCIIEPUMEHTAILHOTO
WCCJICTOBAHHUS
(UBUYECKUX  SBIICHUH,
MPOLIECCOB U 0OBEKTOB
- MaTeMaTU4eCKUMU
METOJIJaMU  pEIICHUS
TUIIOBBIX 3a/a4.

HNCCICIOBaHUA (I)I/IBI/I‘-ICCKI/IX

ABJIEHUW,  TPOILIECCOB U
00BEKTOB;

- HpI/IMeHSITB METOAbI
SKCHEPUMEHTAIBHOTO

HccheaoBaHusl (PU3HMUECKUX
SIBIEHUM,  IPOLECCOB U
00BEKTOB;

- aHaJIN3UPOBATh
pe3yJIbTaThl UCCIIEA0BAHUS.
Baanern:

- METOIaMH
TEOPETUYECKOTO
HccaeaoBaHusl (PU3HUECKUX
SIBJIEHUM,  IPOLECCOB U
00BEKTOB;

- METOAaMH
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9KCTIEPUMEHTAIBHOTO
UCCIIEIOBAaHMST  (PU3UYECKUX
SBJICHUI, TIPOIECCOB |
00BEKTOB;

- MaTeMaTHYECKUMU
METOJIaMu peleHus
TUIIOBBIX 3a/a4.
OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIIK-1.3) - METOJUKY IPOBEJIEHHUS | - METOJMKY | - METOAMKY IpPOBEACHUs
HKCIIEPUMEHTOB. IIPOBEACHUS 9KCIIEPUMEHTOB;
YMmern: DKCIEPUMEHTOB,; - OCHOBHOE 000pyIOBaHUE
- IPOBOAUTH (hU3HYECKHE | - OCHOBHO€ | st IIPOBEICHUS
U3MEPEHHUSL. o0opynoBaHue JUISl | SKCIIEPUMEHTOB;
Baapners: [IPOBEICHUS - MaTeMaTUYECKHUE METOJIbI
-METOJUKOU IOCTAHOBKH | HKCIIEPUMEHTOB. 00paboTKH JaHHBIX.
¢duznyeckoro Ymers: Ymers:
3KCIEPUMEHTA. - IPOBOJAMTD | - TPOBOAUTH (HU3HUECKUE
du3nyecKue U3MEpPEHUs | U3MEPEHMUS,
- o0OpabateiBaTh | - 00pabaThIBaTh PE3yIbTATHI
pe3ybTaThl (U3NIECKUX U3MEPEHU;
buznuecKux - IPEACTABIIATh PE3YJIbTAThI
U3MEPECHUM. JKCIIEpUMEHTA.
Baagern: Baanern:
- METOJUKOMN | - METOAUKON MOCTAaHOBKHU
IIOCTAaHOBKH ¢bu3nveckoro
¢duznyeckoro JKCIEPUMEHTA,
AKCIIEPUMEHTA; - METOIaMHU pacuera
- METOJaMHu pacyeTa | MOrPEeIIHOCTEN W3MEpEeHHUH
MOTPEIIHOCTEN pu IIPOBEJICHUU
U3MEPEHUIN npu | pU3NYECKOro
IIPOBEJICHUU JKCIIEPUMEHTA;
¢duznyeckoro - HaBbIKaMU aHanusa
DKCIIEPUMEHTA. 9KCIIEPUMEHTAIBHBIX
JTAaHHBIX.

2.3. lIkanbi ouennBanus GoOpMUPOBAHUS HHAUKATOPOB JOCTHKEHUSI KOMIIETEHIIH

a) lllkaJsia oueHMBaHHUS KOHTPOJbHBIX padoT

[Ixaa onteHnBanus

Kpurepun onennBanus

3auTeHo Bce nnaMKaTopbl AOCTHXKEHUH KOMIIETEHLIMU C(OPMHUPOBAHBI HA YPOBHE He

HUKe 6a30Boro. JlaHel OTBETHI HA BCE TEOpPETHUECKHE BOMPOCHl. Bee pacuersl
BBINOJIHEHBI BEPHO U UMEIOT HE00XOAUMBbIE OSICHEHHUS

Hesaureno Bce wuHauKaTopbl IOCTH)KEHUN KOMIETEHIMH CHOPMHpPOBAHBI Ha YpPOBHE

HIDKe OazoBoro. B pacucTax OOMYIICHBI OIJ_II/I6KI/I, HeO6XOIlI/IMBIC MMOACHCHUA
OTCYTCTBYIOT, UMCIOTCA OImMOKH B TCOPCTUICCKUX BOIPOCAX.

0) llIkana oneHUBAHUS IK3aMeHa

Ixkama oneHUBa”HUg

Kpurtepuu onennBanus

OLieHKA «OTIAYHO

Bce nHAMKATOPHI AOCTHXKEHUI KOMITETEHIIMU C()OPMHUPOBAHBI HA BHICOKOM
ypOBHE W OO0ydYaromuiics OTBEYaeT Ha BCE JIOMOJHUTENbHbIE BOMPOCHI.
Teopernueckoe cojepkaHue IUCIHUILUIMHBI OCBOCHO TIOJHOCTBIO, 0e€3
npobernoB. O0yJaromMuiicss TEMOHCTPUPYET MOJTHOE COOTBETCTBHUE 3HAHUM,
YMeHI/II‘/JI 1 HABBLIKOB ITOKAa3aTCJIAM W KPUTCPHUAM OLICHUBAHHUA WHIAUKATOPOB
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JTOCTIDKEHUSI KOMIIETEHIIMM Ha (POpMHUPYEMOM TUCIHMIUIMHON YpOBHE.
Omnepupyer npuoOPEeTEeHHBIMH 3HAHUSMHU, YMEHUSMH U HaBbIKAMH, B TOM
YHCJIC B CUTYallUsX MOBBINICHHOW CI0XHOCTH. OTBEUaeT Ha BCE BOIPOCHI
Omrera Oe3 HABOMAIIUMX BOMPOCOB CO CTOPOHBI mpemnojaBatens. He
WCTIBITHIBACT 3aTPYJAHCHUN TIPU OTBETE Ha JOIMOJHUTEIbHBIC BOIPOCHI.
3ajady peuus IpaBuiIbHO.

OHGHKa «XOopomo»

- OauH MHAMKATOP TOCTUXKEHUS! KOMIIETEHIIMH C(hOPMHUPOBAH HA BHICOKOM
YPOBHE, a IPYTHE UHIUKATOPHI TOCTHKEHUN KOMIIETCHIIUU C(HOPMUPOBAHBI
Ha CPEIHEM YPOBHE;

- BCE MHIUKATOPHI JOCTHIKCHHUI KOMITETEHIIUN COPMUPOBAHEI HA CPEIHEM
YpOBHE, HO o0OydYaromuiics apryMeHTHUPOBAaHHO OTBEYaeT Ha BCE
JOTIOJTHUTEIBHBIE BOIIPOCHI;

- OJIMH MHAUKATOP JOCTHXKEHUH KOMIETeHIMH cHOPMHUPOBAH HA CPEAHEM
ypOBHE, a Jpyrue Ha 0a30BOM ypOBHE, HO OOYYAIOIIUICS YBEPEHHO
OTBEYAET HA BCE JIONOJIHUTEIIbHBIE BOIIPOCHI.

Teopernueckoe cojaepkaHue JUCHMILUIMHBI OCBOEHO IIOJHOCTBIO, 0€3
npo6enoB. O0yvaromuiics 1eMOHCTPUPYET MOJTHOE COOTBETCTBUE 3HAHUH,
YMEHUN U HaBBIKOB MOKA3aTeNIIM U KPUTEPHUSM OIICHUBAHUS UHIUKATOPOB
JOCTUKEHHUSI KOMIIETECHIIMM Ha (OpMHpPYyeMOM JUCHUIUIMHON YpOBHE.
Onepupyer nNpuOOpPETCHHBIMU 3HAHUSIMH, YMEHHUSIMH M HaBBIKAMH; €r0
OTBET IMPEJCTaBIsET TIPaMOTHOE H3JIOKEHHWE Y4eOHOro marepuana Io
CYILIECTBY; OTCYTCTBYIOT CYIIIECTBEHHBIC HETOYHOCTH B (HhOPMYIUPOBAHUHI
MOHATUW;  NPaBWIbHO  NPUMEHEHbl  TEOPETUYECKHE  IOJIOKEHUS,
MOATBEPK/ICHHbIE TMpuMepamMu. Ha 1gBa  TeopeTHueckux BOmIpoca
oOydaroluicss Jan TONHBIE OTBETHI, HAa TPETHH - TPH HABOMSIIINUX
Bompocax mnpenonasarens. [Ipu oTBeTe Ha JOMOJHUTENIbHBIE BOIPOCHI
JIOMYCKaeT HETOYHOCTH. 3afady peun.

Orenka
«yIOBIETBOPUTEILHO

- Bce mHIMKaTOpB! JOCTHKEHHI KOMITIETEHIINH C(OPMHUPOBAHBI HAa 6a30BOM
YPOBHE;

- OJMH MHIUKATOpP JTOCTH)KEHUSI KOMIIETEHIIMH c(hopMUpoBaH Ha 0a30BOM
YPOBHE, Jpyrue Ha CpeHEM YpPOBHE, HO OOYydYaroIIuMCs 3aTpyAaHsSeTcs
OTBETHUTbH HA JIOTIOJTHUTEIILHBIE BOTIPOCHI.

Teopernueckoe coaepkaHue AUCLUIUIMHBI OCBOGHO YAaCTHYHO, HO
npoOieMbl HE HOCAT MPUHIUIHAIBHOTO Xapakrepa. OOyuarouuiics
JIEMOHCTPHPYET HEMOJHOE COOTBETCTBHE 3HAHWW, YMEHUH M HAaBBIKOB
MOKa3aTeNsiM H  KPUTEPHSIM OICHUBAHUS HMHIUKATOPOB JIOCTIIKEHHUS
KOMIIETEHIIMM Ha (OPMHUPYEMOM JUCIMIUIMHON YpPOBHE: OIMYCKAarOTCS
3HAYUTEIbHbIC OMIMOKM, MPOSBISIETCS OTCYTCTBHE 3HAaHUH TIO psay
BONPOCOB. 3aTpyJHIETCS OTBEYATh HA JOMOJHUTENbHBIE BOIPOCHL. 3a1ady
permt Ha 50%.

OrueHka
«HEYJIOBJICTBOPUTEIILHOY

WNHaukaTopsl JOCTHKEHUN KOMITETEHITNI c()OPMUPOBAHBI HA YPOBHE HUKE
0a30BOTO M OOYYArOIIMICS 3aTPYyIHACTCS OTBETUTh HA JOTMOIHHUTEIHHBIC
BONPOCHL. TeopeTnudeckoe coaepikaHue TUCIUIUTMHBI OCBOEGHO YaCTHUYHO.
OOyuaromuiicsi TeMOHCTPUPYET SBHYIO HEJOCTATOYHOCTh WJIM TIOJTHOE
OTCYTCTBHE 3HAaHWUW, YMEHUH M HABHIKOB Ha 3aJaHHOM YpOBHE
c(hOPMUPOBAHHOCTH HHIUKATOPOB JIOCTH)KCHUS KOMIICTCHIIHH.

B)lIIkajia oueHnBaHus 3a4eTa

Ixkama oneHUBaHUg

Kpurepuu onennBanus

3aureHo

Bce mHIUKaTOpBl AOCTHKEHUN KOMIIETEHIIMH C(OPMHUPOBAHBI Ha YpOBHE
He HIKe 0a30Boro M oOyyaromMics OTBEYaeT Ha JOINOJIHUTEIbHbIE
BOIIPOCBL.

OO6yuaromuiicst:

- IPOYHO YCBOWI NIPEAYCMOTPEHHOM POrpaMMO MaTepHall,
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- IPaBUJIHO, apPTYMEHTUPOBAHO OTBETUII HA BCE BOIPOCHI;

- TOKa3ajJ TIyO0OKHE CHUCTEeMaTH3WPOBAaHHBIC 3HAHUS, BIAJEET NpUEMaMH
PacCyXACHHs U COIOCTABIISIET MAaTepHall U3 Pa3HbIX UCTOYHUKOB: TCOPHUIO
CBA3bIBAE€T C MPAKTUKOW, IPYTMMH TEMaMM JaHHOTO Kypca, JIpYyrux
U3Yy4aeMbIX IIPEAMETOB,;

- 6e3 omMOOK BBHIIOJTHMII MPAKTHUECKOE 3aaHuUE.

Bce mHAMKATOPBI JOCTHKEHUIT KOMIIETCHIUH COPMUPOBAHBI Ha yPOBHE
HIOKe 0a30BOoro M oOydJaromuiics 3aTpyaHseTcs OTBETUTh  Ha
JONOJTHUTEIIbHBIE BOMPOCHL. BricTaBiseTcs oOydaromiemycsi, KOTOPBI He
cnpaBwics ¢ 50% BompocoB M 3amaHMii OuiieTa, B OTBETax Ha JpYrHe
BOIIPOCHI JIOIYCTHJI CYIIECTBEHHBbIE OmMOKM. He MoXeT oTBeTuTh Ha
JIOTIOJTHUTEIIHHBIE BOIPOCHI, MPEI0KEHHBIE IPENOIaBATEIIEM.

He3aureno

3. TunoBbie KOHTPOJbHbIE 32JaHUA M HHbIE MATEPHAJIbI, HE00X0AMMbIe /Il OLEHKHU
3HAHMIi, yMEeHUI1, HABBIKOB, XapaKTePU3YIOIIHUX 3Tanbl GopMUpOBaAHUA

KOMIIeTeHIIUMI
Kon Oranbl HOPMUPOBAHHS Tunosble 3a1aHus
KOMIICTEHIIHH, KOMIIETEHIUU (OlIEHOUYHBIE CPEJICTBA)
WHJIUKaTOpa
OIlK-1 Oran 1. ®opmupoBanue | - Jluckyccusi: BOIPOCHl  AJIsi  OOCYXIEHUS
(OIIK-1.2, TEOPETHYECKOM 0a3bl 3HAHUI (MeTouYeCKHe PEKOMEH NN ISl TIPOBEICHUS
OIIK-1.3) NPAKTUYECKHUX 3aHITHN)

Ortan 2. PopMHpPOBaHUE YMEHUI
(pemenune 3a1auu o 00OpasILy)

- Hanncanue otuera nmo nabopatopHbIM paboTam
W pelieHuEe TUIOBBIX 3a/lad Ha MPAKTHYECKUX

3aHATHAX  C  HCIOJb30BAHMEM  IIAKETOB
MIPUKIIATHBIX porpaMmm U OHJIaliH
KaJbKYJISTOPOB MpH paboTe C pa3MEepHBIMU
BEJTMYMHAMU

- KoHTposbHbIe paboThI: epeyeHb BONPOCOB MO
BapHaHTaM (METOJUYECKHE PEKOMEHIALINN )

Oran 3. ®opMHUpPOBaHHUE HABHIKOB
MIPaKTUYECKOIO  MCIOJIBb30BaHUs
3HAHUU U YMEHUMU

Oran 4. IlpoBepka yCBOEHHOTO
MaTtepuaia

- Bompocsl k 3x3ameny, 3auety (npusoxeHue 1)

4. Meroanyeckue MaTepuaJibl, ONpeAe/siionue Npoueaypbl OHeHUBAHUSA 3HAHUH,
YMEHHH M HABBIKOB

3aver

3adeT MPOBOAUTCS B 33JJaHHBIN CPOK, COTIIACHO rpaduKy yaeOHOro mporiecca. 3a4eT
mpoxoauT B ¢popme cobecenoBanus o OuieTam, B KOTOPbIE BKIIOYAIOTCS TEOPETUUECKUE
BOMPOCH W 3amada. [Ipu BBICTABIEHWH OIEHOK YYHTHIBACTCS YPOBEHb MPHUOOPETCHHBIX
KOMITETCHIIMM OOydYaromierocsi. AyIUTOpHOE BpeMs, OTBEACHHOE OOydaroliemMycs, Ha
MOJArOTOBKY - 30 MUH.

IK3aMeH

[IpoBoauTCS B 3alaHHBIA CPOK, COTJIACHO Tpaduky ydyeOHOro mporecca. IK3aMeH
poXOAuT B popMe cobeceoBaHus 1Mo OMIeTaM, B KOTOPbIE BKIIFOYAIOTCS TEOPETUUECKHE
BOMpoCchl. [Ipu BBICTABICHHMM OIEHOK YUYHUTHIBACTCS YPOBEHb IPHUOOPETEHHBIX
KOMITETCHIINA OOydJaromierocsi. AyIUTOpHOE BpeMs, OTBEJACHHOE OOydarolieMycs, Ha
MOATrOTOBKY - 30 MuH.
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KonTpoJsbHbie padoThI

DTO BHEAYAUTOPHBIN BUJ CaMOCTOSITENIbHONU paboThl oOy4aronmxcs. KontponbHas
paboTa BKIIIOYAET B ceOs 3a/lauM, OXBATHIBAIOIIMX H3ydaeMble pasnensl ¢pusuku. PadoTa
BBITIOJIHAETCS 110 BapuaHTaM, COTJIacHO MocienHen nudpe mudpa v craercs Ha IPOBEPKY.

[locne mnpoBepkd KOHTpoOJibHas paboTa BO3BpallaeTcss oOydarouumes s
MOJITOTOBKH €€ 3allUTe.

3ammuTa KOHTPOJIBHBIX PadOT MPOBOAUTCS HA SK3aMECHAIIMOHHON CECCUU U SBJISICTCS
OCHOBAaHHMEM JJIA JI0NycKa K 3k3ameHy. [lpu 3ammre KOHTpOIBHBIX paboT oOydaromuecs
JIOJKHBI OTBETUTH HAa TEOPETUUYECKHUE BOMPOCHI IO TEMATHKE KOHTPOJIBHBIX PaboT.

TemaTuka KOHTPOJIBHBIX PadoT

1. cemecTp:

1. KuaeMatrka nocTynaTelbHOTO U BpallaTeIbHOTO JABHKEHUM.
2. JluHaMuKa MOCTYMaTeIbHOTO JBKEHUS.

3. DNEeMEHTHI CIENUATBHOW TEOPUU OTHOCUTENBHOCTH.

4. 3aKOHBI COXpAHECHUS UMITYJIbCA U DHEPTHUHU.

5. Mexannueckas padota, MoIiHOCTh, KIT/I.

6. JInHaMKKa BpaliaTeaIbHOTO JBUKEHUS.

7. MexaHnueckoe HanpshKeHue, 3akoH ['yka.

8. MexaHuKa )XUJIKOCTEH U Ia30B.

2. cemecTp:

1. DnexrpocTraTuka.

2. ITocTOSSHHBIN TOK.

3. MarueTusm.

4. KonebaHus ¥ BOJIHEL.
5. KBanToBas MexaHHUKa.

IIpakTHyeckune 3aHATHS

[IpakTueckue 3aHATHS - METOJ PENPOAYKTHBHOTO O00y4deHUs, oOecrnednBarouInil
CBSI3b TEOPUHM U MPAKTHKH, COJEHUCTBYIOIIMIA BBIPAOOTKE Yy OOYyYarOIIMXCS YMEHHH U
HaBBIKOB NPHMEHEHUS 3HAHWI, MOJIyYEHHBIX HA JIEKIIMM W B XOJE€ CaMOCTOSTEIbHOU
paboTHI.

[Tpu mpoBeAeHUM MPAKTUYECKUX 3aHATUN 0OydaromMMCs MpeAsiararoTcs ABa BUIa
3aJa4 M0 TeMaM, OTBEJCHHBIM Ha MPaKTUUYEeCKOe 3aHATHE (COorjacHO padouel mporpaMme
y4eOHOM TUCIUIINHBI):

- TUIOBBIE 3aJa4M, 00pa3llbl, PEIICHUS KOTOPbIX ObUIM PACCMOTPEHBI Ha JICKIIHH,
MIPU UX PEIICHUH MPUMEHSETCS] OJJHO MpaBuiio ((popmyna, 3aKoH);

- 337auM, TpeOyIoIIMe AJsl PEIICHUs] MPUMEHEHUS HECKOJbKUX MpaBuil (dhopmyd,
3aKOHOB), MOCTpoeHUs rpapukoB. Kak mpaBuio, oOpa3inbl Takux 3ajad Ha JIEKLUSIX HE
paccMaTpUBArOTCS.

JAuckyccus

[Ipu mpoBemeHWH IUCKYCCHUU OOYYArONIMMCS [JIi OOCYXKICHHS TPEIaratoTcs
BOIIPOCHI TI0 TEME, OTBEICHHON Ha MPaKTUYECKOEe WM JIA0OpaTOpPHOE 3aHATHE (COTIACHO
paboueii mporpamMme y4deOHOW MUCHUIUIMHBI). [lpu oTBeTe Ha BOMPOC OOYyYAOIIHIICS
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AOJDKCH PACKPLBITE TEMY, YKa3aTh pa3MCPHOCTHU MCIIOJIb3YyCMBbIX (1)I/I?>I/I"I€CKI/IX BCJINMYHUH U UX
CMBICIJI.

JlaGopaTopHas padora

[IpoBenenre naboOpaTOpHBIX pPabOT TMO3BOJSET OOydYalOIUMCS YriayOuTh U
3aKpeNuTh  TEOPETUYECKHME  3HAHMS,  Pa3BUTUS  HABBIKOB  CaMOCTOSITEIbHOTO
DKCIICPUMEHTUPOBAHUSA.  BKIIOWaeT  MOATOTOBKY  HEOOXOMWMBIX  JUIsl  OIBITA
(3kcnepuMeHTa) TPHOOPOB, OOOPYAOBaHUS, COCTABJICHUE CXEMBI-IUIAHA OIBITA, €Tr0
MIPOBE/ICHHUE U OMHCAHHUE. YUaluecss MpUuoOpEeTaroT YMEHUS U HaBBIKHA, HEOOXOIUMBIE UM
B MOCHEayomeld MmpodeccuoHaNbHON NeATEeIbHOCTH U CHOCOOCTBYIOT (DOPMHPOBAHHIO
MIPUYUHHO-CJIEACTBEHHBIX CBSI3€W 3aKOHOB (DU3HUKHU U UCCIIETYEMBIX SIBIICHUM.
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Hpunoxenne 1
1 kypc 1 cemecTp

BOIIPOCHI K 3AUYETY

Bonpocs! ajs1 npoBepku ypoBHsi 00yueHHOcTH «3HATD»

1. Ilpenmet u 3amaun ¢uzuku. OCHOBHBIC MOHATHS MeXaHUKH. CHUCTEMa €UHUII.

2. Kunematuka. YpaBHeHUs ABMKEHUS MTHOBEHHBIE CKOPOCTh M YCKOPEHHUE.

3. Kunemaruka BpamareabHOro JBUKEHHS. YTIIOBbIE CKOPOCTh U yCKopeHue. CBs3b
MEXIy JMHEHHBIMM M YIJIOBBIMM XapaKTepucTUKamHu JBHKeHHs. HopmanbHoe,
TaHI€HIMAJIBHOE U MOJIHOE YCKOPEHHE.

4. Tunamuka tBepaoro tena. [louarus cuiel 1 Maccsl. 3akoHbl HproTOHA.

5. [Iunamuka BpamieHuss TBEpAOro tena. MomeHT cuibl. MOMEHT HWHEpLHH.
OCHOBHOM 3aKOH BpalaTeIbHOTO JIBHKECHHUS.

6. MoMeHThI HHEPIIUU CTEPKHS, 00py4a, nucka. Teopema llTeitnepa.

7. Cunsbl ynpyroctu. Bunel nepopmannu. 3akon I'yxka.

8. Cuiibl TpeHHs TOKOs, CKOJbXKEHUs U KaueHus. Cuia comnportusieHus. opmyia
Crokca.

9. Cuiel MHEPLIHU

10. CraTuka. Y cIoBHs paBHOBECHS TEIL.

11. Bec Tena u ero usmepenue. Cuiibl TATOTEHUS. 3aKOH BCEMHPHOI'O TSITOTEHUS.
Kocmuueckue ckopoctu

12. MoMeHT KOJMYeCTBa JBIIKEHHS. 3aKOH COXPAHEHHS MOMEHTa KOJHYeCTBa
IBWKeHus (Mmmyibea). ['upockonudeckuit 3¢ exr.

13. 3akoH coxpaHEHHs UMITYJIbCA

14. PaGota u sHeprusi. MoIHOCTb. DHEPrus KUHETHYECKasi U TOTEHIMAJIbHAS.

15. 3aKkoH coxpaHEHUsI YHEPTUU B MEXAHUKE.

16. Tloctynatsl cienMaibHON TeopuH OTHOCUTENbHOCTH. [IpeobpazoBanus [Manumnes
u JlopeHua.

17. DnemeHTapHbBIN 3apsia. DNEKTPUUECKUIN 3apsal Tel. 3aKOH COXpaHEHUs 3apsja.
Onextpocraruka. 3akoH Kysnona.

18. DnekTpudeckoe MoJie U €ro XapaKTepUCTUKH. 3aKoH cyneprio3unini. CUIoBbIe
JUHUU

19. DnexkTpuueckoe IMoOjd€ BHYTPU MPOBOJHUKOB M JUAIJNEKTPUKOB. BekTop

MOJISIPU30BAHHOCTH.
20. Teopema ["aycca u mpumepsbl €€ UCTIOIBL30BAHUS.
21. [ToreHunan ANEKTPUYECKOTO TOJISL. Paznocth MTOTEHLIUAJIOB.

DOKBUMOTEHIMATbHAS TOBEPXHOCTh

22. DHepruss 1 O0OBEMHAS TUIOTHOCTh DJHEPTUU DJECKTPUUECKOTO TOJSA. 3aKOH
Jlxoynsa-Jlenua

23. Dnextpoémrocth. Konaencaropsl. [Inockuii koHaeHcaTop.

24. CoennHeHUST KOHACHCATOPOB.

25. TlocTtosiHHBIN TOK: OCHOBHBIE TTOHATHS. CHjia ToKa.

26. DnexTpuyeckoe conmpoTuBieHue. 3akoH OMa Jisi OJHOPOJHOTO y4acTKa IEMH.
3akon Oma B quddepennmansHOl GpopMme.

217. DnexTpoaBrxKyIas cuia. 3akoH Oma JJ1s1 TIOJTHOM TeTIH.

28. CoenuHeHUs pe3UCTOPOB
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29. BexkTop MHAYKIMU MAarHUTHOrO mojs. JIMHMM MHIYKUIMS MarHUTHOTO IOJIS.
[IpuHIUI Cynepro3UIIH.

30. MarauTtHoe 1noJie B BellecTBe. BekTop HanpsEHHOCTH MAarHUTHOTO TIOJISL.

31. 3akon buo-Casapa-Jlanmaca. MaruutHoe 1mosie OpsIMOJIMHEHHOTO U KPYTOBOTO

TOKa.

32. Cuna Jlopenna.

33. Cuma Ammepa. MarHUTHbIII MOMEHT BHUTKa C TOKOM. [lpuHIMIBI paboOThI
3JIEKTPOABUTATEIIEH.

34. DOmnextpomaruutHas wuHAYKOusA. Omnbitel  @apanes. IlpaBuno  Jlenma.
Tpancdopmarop.

35. SIBieHHsS CaMOWMHIYKIIMM W B3aWUMHOW WHAYKIHMH. VMHIYKTUBHOCTH. DHEPIHS
MarHMTHOTO TIOJIS.
36. ITomynpoBogauKH. P-N-iepexo bt

Bomnpocs! ajis1 npoBepkn ypoBHs o0yueHHocTH «Y METD»

1. CpopmynupyiiTe 3aKOH COXpaHEHHs] MEXaHUYEeCKOU 3Hepruu. Jlig Kakux cuctem
TEJ CIIpaBEeAJIMB 3aKOH COXPaHEHUSI MEXaHUUECKOH SHEpTun?

2. Kak u3mensieTcsi 3Heprusi MeXaHU4eCKOM CUCTEMbI ITPU HAIMYUU CUJIbI TPEHUS?

3. CpopmynupyiiTe 1 HAUIIUTE YTO TAKOE MOMEHT CHUJIbI?

4. JlaiiTe onpeeneHrue JMHEMHOW U yTIIOBOM CKOPOCTH.

5. Kak cBs3aHbI TMHEHHBIE U YIJIOBBIE BEJIMYHUHBI IPU BPAIATEILHOM JIBH>KCHUH?

6. Onpenenenre MoMeHTa nHEpUUU. OU3UIECKHUI CMBICI MOMEHTA WHEPIIUU.

7. Kak BpluMCHsi€TCS KUHETHYECKass »JHEpPrus MNpHU MOCTyHaTelbHOM H
BpalaTeJIbHOM JBUKEHUAX ?

8. Hanumure aBe Gopmbl 3alKMcH BTOPOTO 3aKOH TWHAMHUKH TOCTYMATEIbHOTO U
BpAIIATEIBLHOTO JBUKCHUM.

9. BpIUMCHATH MOMEHT MHEPLHH MaxOBOTO KOJjeca W CHIy TPEHHUS B OIOpE IO
AKCIEPUMEHTAIIbHBIM JAHHBIM.

10. Ocy1ecTBAsSTh U3MEPEHHUS ITAHTCHIIUPKYJIEM.

11. Ha TexHu4ecKux Becax ONpeAeisiTh Maccy Ipy3a.

12. HaBbikamu pabOTBI € CEKyHAOMEPOM JUId ONPEICNICHUS BpPEMEHU
IIPOTEKAIOLIETO MpoLEecca.

13. HaBbikamMu MO BBIYUCIEHUIO KO3(PGUILIMEHTAa BHYTPEHHETO TPEHUS KUJIKOCTH TI0
AKCIIEPUMEHTAJIbHBIM JIAHHBIM

14. HaBbikamu pabOThl C MHKPOMETPOM JUIsl TMOJYYEHHUS SKCIIEPUMEHTAIbHBIX
JTaHHBIX.

15. HaBbikamu paboThl ¢ MacmITaOHOW JMHEWKOW ISl ONpeNeeHUs PacCTOSHUS
MEXIy MpeaMETaMu.

16. Bb4uciaTh HANPSY)KEHHOCTD AJEKTPUUECKOT0 MOJISI TOYEYHOTO 3apsiia, CUCTEMbI
TOYCYHBIX 3aPSIIOB, CHEPHI.

17. Ilpumensts Teopemy ['aycca Kk pacuéTy HaNpsy)KEHHOCTH 3JIEKTPUYECKHUX MOJIEN

18. BblunMcnaTh MOTEHLHMANT SJIEKTPUUECKOrO TOJS U Pa3HOCTh MOTEHIUAJOB.
CTpouTh 3KBUIIOTEHIIMATIBHBIE [IOBEPXHOCTH.

19. PaccuuThiBaTh 3JEKTPOEMKOCTh YEAHMHEHHOTO IMPOBOJHHUKA, IJIOCKOTO
KOH/IEHCATOpa, COETMHEHHSI KOH/IEHCATOPOB

20. Beruucnars SHEPTUI0 U paboTy JIEKTPUUYECKOTO TOJIS

21. IlpumensaTts 3akoH Oma [ OJHOPOJHBIX II€ME€l TMOCTOSTHHOTO TOKAa B
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UHTErpaibHOU U nuddepeHranbHou dhopme.

22. BpluucnaTh CONPOTUBIIEHUE IPOBOIHUKA

23. BpruucnsaTe pacnpenesieHue TOKOB M HANpPsDKEHUM IMPU MOCIEN0BATEIbHOE U
napasuieIbHOE COETMHEHUH TPOBOJHUKOB.

24. Ilpumenarp 3akoH OMa JUIsi HEOJHOPOJHBIX LIE€NEH IOCTOSHHOTO TOKa B
UHTerpaibHON U auddepeHnuaibHoi hopme

25. Beruucnars paboTy M MOITHOCTB TOKA.

26. IIpumensts 3akoHbl Kupxroda nms pacueta pa3BeTBICHHBIX IICTICH.

27. Ilpumenenus 3akoH buo-CaBapa-Jlamaca 1yst HaX0XXJI€HUS MarHUTHOTO TIOJIS
MPAMOJIMHEWHOTO U KPYTrOBOr'O TOKA.

28. Berancnars cwisl JIopenia u Ammepa.

29. IIpuMeHsTh 3aKOH PJEKTPOMAarHUTHON HHIYKIIUH.

30. Beraucnarh mapaMeTpsl TpanchopmaTopa.

Bomnpocs! a5t npoBepkn ypoBHs o0yueHHocTH «BJIAJIETH»
Bnanenue HaBbIKaMu peIIeHUs 3a]1a4, MPEACTaBICHHBIX B KOHTPOJIBHBIX paboTax.

[Ipumeps! 3a1au:

1. KunemaTtnueckoe ypaBHEHUE JBUKEHUSI MaTEPUATBHOM TOUYKH O MPSIMOU (0Ch X)
uveeT BUI X = A + Bt+ Ct,rme A=4m B=2wmk, C=-0,5wm/c? Jlms MmoMmeHTa
BPEMEHU t; = 2 C ONpEACTUTh: 1) KOOPJAMHATY X; TOYKH; 2) MTHOBEHHYIO CKOpOCTh Vi; 3)
MTHOBEHHOE YCKOPEHUE ;.

2. Temno Bpamaercs BOKPYT HEMOJABMKHOW OCH TIO 3aKOHY, BBIpAKaeMOMY
dbopmymoit ¢ = 10 + 20 t - 2 t? (puc. 1). Haiiqure mo BeTHYMHE U HAIPABICHHIO MOIHOE
YCKOpPEHHE TOYKHM, Haxozsauiencs Ha paccrosHnu R = 0,1 M or ocu BpameHwus, mis
MOMEHTa BPEMEHH t; = 4 C.

3. Ha ropuzonTtanbHo# miuaTdopme MIaXTHOW KJIETH CTOUT YeIOBEK mMaccoid m = 60
kr. OnpenenuTh cuily AaBiCHUS ueJoBeka Ha miatdopmy: 1) mpu ee moabeme ¢
yCKOpeHHeM a; = 3 M/c; 2) IpH paBHOMEPHOM IMOIBbEME H CITYCKe, 3) TPH CITyCKe C
YCKOpeHHEM ag = 9,8 M/c’.

4. Kakum Ob11 061 iepuos oopamiennss MC3 Ha kpyroBoit opoute, eciu Obl OH OBLIT
yAaJeH OT MOBEPXHOCTU 3€MJIM Ha PacCTOsIHKUE, paBHOE 3eMHOMY paauycy (R = 6400 km).

5. CranpHas TpoOBOJIOKA ceyeHueM S= 3 MM IOl EUCTBUEM PACTATUBAIOLICH
cuibl, papHot F =4 10* H umeer nHy Ly = 2 M. OnpenenuTs abCOM0THOE YAJIUHEHUE
IIPOBOJIOKU IIPU YBEIIMYECHUU PACTATUBAIOLIEH CWIIbI HA Fq = 10" H. Mopyne FOHra cramm
E =2 10" Ila.

6. MaxoBuK, Maccy KOTOpPOro m = 5 KI' MO’KHO CUMTATh paclpeneseHHON 1Mo 0001y
paauyca r = 20 cM, CBOOOJHO BpallaeTcsi BOKPYI TOPU3OHTAJIBLHOM OCH, MPOXOAsIlen
Yepes ero LEHTp ¢ 4acToToit n = 720 MuH . IIpi TOPMOKEHHH MAXOBHK OCTAHABIIHBACTCS
gyepe3 At = 20 c. Halitu Topmo3ssmnuit MomeHT M u uncio 060potoB N, KOTOpoe caemaer
MaxOBHK JI0 MIOJTHOW OCTAHOBKH.

7. Ha ckambe JKyKOBCKOTO CHUJUT YEJOBEK U JEPKUT B BBITSIHYTBIX PyKax TUPHU
Maccoir m =10 kxr kaxmas. PaccTossHue OT KaXkI0i TUPH JI0 OCH BpamieHus ckambu |; = 50
cM. Ckampst Bpammaercs ¢ gactoroif n; = 1,0 ¢'. Kak M3MEHHTCS 4acTOTa BpAIICHHS
CKaMbU M Kakyl paboTy A MpoOHU3BENET 4YEJIOBEK, €CIIM OH COXMET PYKH Tak, 4YTO
paccTosiHie OT Ka) oW TupH 10 ocu yMeHbmuTcs 1o l; = 20 cm. CyMMapHbBIii MOMEHT
MHEPINI Y9e0BEKa U CKAMBH OTHOCHTEILHO OCH BpamieHns J =2,5 kr-mM°. OCh BpAICHHS
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IPOXOAUT YEPE3 UEHTP MACC YETIOBEKA U CKAMbH.

8. ApTomoOmsIb Maccoit m = 2000 Kr IBMKETCS BBEPX 10 HAKIIOHHOM TIOCKOCTH C
ykiaonoM o = 0,1, pa3BuBasg Ha nytd S = 100 M ckopocth v, = 36 km/4. Koaddunment
tpenus | = 0,05. HaiiTu cpeHior0 U MakKCUMaJIbHYIO0 MOIIHOCTh JBUTATENIsI aBTOMOOMIIS
IIPU pa3roHe.

9. JlepeBsiHHBIN cTepKeHb Maccoid M=6,0 xr u anuHoi 1=2,0 M MOXeT BpaiathbCs B
BEPTHUKAJIBHOM INIOCKOCTH OTHOCHUTENIBHO TOPU30HTAIIBHON OCH, MPOXOISIIEN YePE3 TOUKY
O (puc. 4). B xonen crepxH4 nomnajaaet myss Maccoi m = 10 r, sieTsimiast co CKOpocThIo V)
=1,0-10° wr/c, HAIIPABJICHHOW TMEPIICHINKYJSIPHO CTEPKHIO W 3aCTPEBA€T B HEM.
OnpenenuTh KUHETUYECKYIO YJHEPTHUIO CTEPIKHS MOCIE yiapa.

10. Ompenenutb pPENATUBUCTCKUNA WMIYJILC P ¥ KHUHETHYECKYI) OSHEPTHIO
AJIEKTPOHA, ABMXKYIIETOCs co ckopocThio V=0,9 ¢ (T11e ¢ — CKOPOCTh CBETA B BAKyyME).

11. B BepmmHax KBajpaTa HaXOJATCS OAWHAKOBBIC IO BEIMYMHE OJJHOMMEHHBIC
3apsanel (puc. 2). OnpenenuTs BEIUYUHY 3apsiga (o, KOTOPbIA HA/IO MOMECTUTH B IIEHTP
KBaJpara, 4ToObl CHUCTEMa 3apsA/I0B HaXOAWIach B paBHOBeCHH. ByJeT mu 310 paBHOBEcHE
YCTOWYUBBIM?

12. DnekTpoH BIETaeT B IUJIOCKUW BO3AYLIHBIM KOHJEHCATOpP MapauieIbHO
IJIaCTUHaM CO CKOpocThio vy = 1,0 10° w/c. Jnmuna xonaeHcatopa L[L=1,0 cm,
HaIpsKEHHOCTh  3JIEKTpuueckoro moiss B Hem E =5,0- 10° B/m. Haiitu CKOPOCTb V
AJIEKTpOHA TIPU BBUIETE M3 KOHJEHCATOpa, €ro CMEIIeHUuE Yy, OTKIOHEHHE OT
MePBOHAYAIILHOTO HAPABJICHUS.

13. OmpenenuTh YCKOPSIOUIYIO Pa3HOCTh MOTEHIUATIOB A, KOTOPYIO OJDKEH
MPOUTH B DIEKTPUUECKOM T0JIE AJIEKTPOH, YTOOBI €r0 CKOPOCTh Bo3pocia oT v, = 1,0 Mm/c
o v,=5,0 Mwm/c.

14. K mnjacTuHaM TJIOCKOTO BO3YIIHOTO KOHJIEHCATOpa MPUIIOKEHA Pa3HOCTh
noreHuanoB Ag; = 1,5 kB. Inomans mmactun S =150 cM U paccTosiHre Mexy Humu d
= 5,0 mm. [locne oTKIIIOUEHUST KOHJEHCATOpa OT UCTOYHUKA HAIMPSKEHUSI B TPOCTPAHCTBO
MEXy TJacTUHAMU BHecnu cTekio (¢ = 7). Ompenenuts: 1) pa3sHOCTh MOTEHIIMAIOB
MEXy TUIACTUHAMHM TIOCJIe BHECEHUS TUAJIEKTPHUKA; 2) eMKOCTh KoHaeHcaTtopa C, u C;, 1o
U TOCJIe BHECEHUS JAMRJICKTPUKA; 3) MOBEPXHOCTHYIO TJIOTHOCTh 3apsjia G Ha IJIaCTUHAX
710 U TIOCJI€ BHECEHUSI TUDJICKTPHUKA.

15. Haiitu conporuieHue R xene3noro crepxkus auamerpom d = 1 Cm, eciam macca
cTepkHst M = 1 kr.

16. Tok | =20 A, npoTekas Mo KOJbIly U3 MEIHON MPOBOJOKU ceueHueM S = 1 MMZ,
co3/laeT B LIEHTpe Kosblla HanpsbkeHHOocTh H = 178 A/m. Kakas paznocts noteniuanos U
MPIIOKEHA K KOHIIaM MTPOBOJIOKH. 00pa3yIoIIei KOJIbI0?

17. 3apsbkeHHass 4YacTUIA JABUXKETCS B MAarHUTHOM TI0JIE IO OKPYKHOCTH CO
ckopoctbio v = 10° m/c. Muaykims marautHoro monst B =0,3 T, Paguyc okpyxnoctn R
=4 cm. Haiftu 3apsia (| 4acTHIIbI, €CJIM U3BECTHO, 4To ee sHeprus W=12 k3B.

18. B ogHOpOJHOM MarHuTHOM ToJie MHAYKIHs KoToporo B = 0.8 Tn. paBHOMepHO
BPAIIAETCS PAMKA C YITIOBOH CKOPOCTBIO @ = 15 pam/c. [Tmomaas pamxu S = 150 cm”. Ockb
BPAICHHST HAXOAUTCS B INIOCKOCTH PaMKd U coctasisierT yron o =30° ¢ HampasieHneMm
MarauTHoro nossi. Halitn MmakcumansHoe 3HaueHue IJ1C unaykuuu Eq Bo Bpataromeics
paMKe.

19. Conenoup c cepACYHUKOM M3 MArHMUTHOro Marepuayia cojepxkuT N=1200
BUTKOB MPOBOJIA, PUIIETAIOIIUX APpYT K apyry. [Ipu cune Toka 1=4 A mMarHUTHBINA MOTOK
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® = 6 mxB0. OnpenenuTs HHAYKTUBHOCTH L coneHouna.

20. CosieHOUZT C CEpJICYHUKOM U3 MarHUTHOTO Matepuayia cojepxkuT N=1200
BUTKOB IIPOBOJIA, MpUJIEralomux Apyr K apyry. [lpu cune toka =4 A MarHuTHBINA OTOK
® = 6 mxB0. Onpenenuts sHepruto W MarHuTHOTO TOJISL COJICHOMIA.

1 kypc 2 cemecTp
BOITPOCBHI K OK3AMEHY

Bonpocs! pjs1 npoepkn ypoBHst 00yueHHOCTH «3HATD»

1. Mexanndeckue KoeOaHus U UX IMapaMeTpsl (dactoTa, mepuon). Konebarenbubie
cucteMbl. CBOOOHBIE KOJICOaHM.

2. ®u3nyecKruil MaITHUK, MaTEMaTHYECKUI MasTHUK.

3. TI'apmonnueckue konebanus. [uddepeHnuanbHoe ypaBHEHHE W IPUMEPHI
FAPMOHMYECKUX OCHMUISTOPOB (MASITHUKH U 3JIEKTPUYECKUI KOjeOaTelnbHbI KOHTYP).
Awmrutyna u $aza. DHeprus KojiedaHui.

4. KonebarenbHbii  kOHTYp. CBOOOJHBIE TrapMOHHUYECKHE KOJeOaHUS B
AIEKTPUUYECKOM KOHTYPE.

5. CioxeHue rapMOHHUYECKUX KOJIEOAHMM OJHOTO HAIpaBJIEHUS U OJUHAKOBOM
4acTOThl. buenns.

6. CBoOOIHBIE 3aTyXalOMIKe KOJIeOaHUS U UX XapPaKTEPUCTUKH.

7. BwiHyXneHHble KOJeOaHHs, pe30HaHC. AMIUIMTYAA M (a3a BBIHYKJEHHBIX
koJie0aHuii. [I[pUHITUIIBI paIuOCBSI3U U TEJICBEIIaHUS.

8. BonnoBrie mporieccsl. Bonabl B ympyroi cpene. [IpomonsHbie M TonepedHbIe
BOJIHBL. 3BYK. YJIbTpa3ByKoBas A€()EKTOCKOIHS.

9. Ilnockas rapMOHMYECKasi BOJIHA U €€ XapaKTePUCTUKH (JJIMHA BOJHBI, BOJHOBOE
YHCJIO U BOJIHOBOM BEKTOp, (pa30oBasi CKOPOCTh, ypaBHEHUE BOJIHBI). Y paBHEHUE BOJIHBI.

10. Cnextp curnana. HopmaneHas 1 aHomalibHas aucnepcus. ['pymimnoBasi CKOpOCTb.

11. DHeprus BOJHBI, TOTOK YHEPTUH, INIOTHOCTH SHEPTHH.

12. Dddext Homnepa

13. OcHOBHBIE CBOWMCTBA AJIEKTPOMAarHUTHBIX BOJH. [loTok »sHepruu. BexTtop
Ywmoga-IloiinTrHra. [[elicTBHE NEPEMEHHBIX MNEKTPOMArHUTHBIX MTOJIEN HA YEJIOBEKA.

14. 'eomeTrpuueckas ontuka. [lokazarens npenoMieHus. 3aKOHbI TPSIMOJIMHEHHOTO
pacnpocTpaHeHus cBeta (oTpaxeHue, npenomiienue). [lonHoe BHyTpeHHee OTpakeHHe.

15. MHUurepdepenuuss cBera. VYCIOBHS MakCMMyMa MW MHUHUMyMma MpuU
unteppepeHiuu. Pacuer uHTEpdEpEeHUMOHHOM KapTHUHBI OT JIBYX HMCTOYHHUKOB.
Onrtnueckas nqnuHa mytd. Koneia HeroToHa.

16. Hcnonws3oBanue uHTEepdepeHMH cBera B  TexHuke. [onorpadusi.
HNuTtepdepeHinoHHbIe METOABI KOHTPOJISE MOBEPXHOCTH. [IpocBeTnenHas onTuka.

17. Judpakmus cera. [lpunmun [roirenca-dpenens. YcinoBus HaOMOIEHUS
T paKIim.

18. Judpakuuonnas pemerka. lcmnonbp3zoBaHue AUPPAKIHUOHHBIX pPEHIETOK B
CHEKTpaJbHBIX Mpubopax. Paspeniaromas crnocoOHOCTh ONTUYECKUX MTPUOOPOB.

19. ludpakuus 31€KTPOMarHUTHOTO M3IYYCHHUS HA TPEXMEPHON MU(PaKIMOHHON
peLIeTKe. ®opmyna  Bynbda-bpoarra. N3yuenune CTPYKTYpPBbI MaTepuasoB
TU(GpPaKIMOHHBIMU METOJAMHU.

20. TenmoBoe u3nmyudeHue. AOCOTIOTHO YEPHOE Tesl0. 3aKOHBI M3IIyYEHHs] YEPHOTO
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tena. TennoBuzopsel. Mcnosib30BaHuEe TEIUIOBU30POB 711 KOHTPOJIS MOE3JHOTO COCTaBa, B
Nne(hEeKTOCKOIUH COOPYKEHUH.

21. KBantoBas npupona ceera KBanroBas runotesa u ¢popmysa [Lnanka.

22. Tlomspuzanmsi cBeta. EcTecTBeHHBIM W MOJApU30BaHHBIM cBeT. JIBoitHOE
nydenpenomienue. [lonspusamus cBeTa npu oTpakeHUH. 3akoH bprocrepa.

23. Tlonspouasl W TONSApU3AIMOHHBIE TpPU3MBI. 3akoH Mamoca. Bpaiienue
IJIOCKOCTH nojsipu3anuu. CaxapoMeTpusi.

24. ®otorddekrt. 3akonbl Gortodpdekra. YpaBHeHUE DUHIITEHHA OIS BHEIIHETO
boTorpdexra. DoTOINEKTPUIECCKHE TTPEOOPA30BATEIN B TEXHHKE.

25. Macca u ummynbe porona. OTpa>keHUE U MOTIIONICHUE CBETA.

26. Ctpoenne atoma. ['mnore3a bopa. 3akoHBI M3MTydeHUS W TOTJIONMICHUS KBAaHTOB.
duznyeckre 0CHOBBI paboThI Jazepa. OCHOBHBIE XAPAKTEPUCTUKH JTA3€PHOTO M3ITYUYEHUS.
[IpuMeHeHue na3epoB B TEXHUKE U TEXHOJIOTHH.

27. CtpoeHue u CBOICTBa aTOMHBIX sjep. MaccoBoe u 3apsiioBoe uucia. Jledekr
Macchl M DJHEprus cBs3W sapa. PanmoakTwBHOCTE. P@OpMyIbl CMELICHUSA. 3aKOH
PaaMOaKTUBHOTO pacaja.

28. YrnpapisieMble U HEYNpaBisieMble siFiepHble peakiuu. LlernHas peakuus aeneHus
anep. Ilonstue o snepHod sHepreTuke. Peakuus cuHTe3a aToMHBIX szaep. lIpobiema
YIPaBJISEMbIX SAECPHBIX PEAKIUN.

29. UneanpHplii Ta3. YpaBHEHHE MOJEKYISIPHO-KHHETUYECKOM TEOPUH Ta30B.
Cpennsisi KMHETHYECKasi HHEPrus MOJEKYJ. YPaBHEHHE COCTOSIHUS HJEANbHOrO Trasa.
N3ompoueccsl.

30. Tepmommnamuka. TepmMoauHaAMUYECKHE TMapaMmeTpbl. BHYTpEeHHSAS dHEPrus u
paboTa rasa.

31. TlepBoe Havanmo TepMOAWHAMHUKU. AanaOaTHUECKHil Tpolecc. YpaBHEHHE
IlyaccoHna.

32. Bropoe Hayasno TepMoIMHAMHUKU. OHTpomnus. CTaTUCTUYECKOE TOJKOBAHHE
BTOPOTO Hayaja TEPMOJIUHAMUKH.

33. Peanbubie Taszel. Ilpemensl NPUMEHMMOCTH 3aKOHOB UJACAIBHOTO Trasa.
VYpauenue BaHn-nep-Baanbca. OxmkeHue ra3oB. VMcnosib30BaHHE CHKUKEHHBIX T'a30B B
TEXHHKE, OBITY, METUIIHE.

34. Termosbie asuratenu U ux KIIJI. Huxn Kapro m ero KIIJI nns mmeambHOTrO
rasa.

Bomnpocs! aAjis1 npoBepku ypoBHs o0yueHHocTH «Y METD»

1. VYmerpb mnonyyaThb YypaBHEHHE TApPMOHUYECKHMX KOJICOAHUM  pas3IMYHBIX
(r3MYECcKUX MPOIIECCOB.

2. YMeTh 3amuchiBaTh (GOpMYITy TapMOHUYECKOTO KOJIEOaHHs U OMPENEysTh €ro
napameTphbl.

3. YMerp 3anuceiBaTh (OpMyITy CBOOOJHOTO 3aTyXalolero KojeOaHus W
ONPENENATh €r0 NapaMeTPhI.

4. YMmeTh uccneaoBath KoneOaHus: GU3NYECKOTO U MPYKUHHOTO MasTHUKA.

5. YmeTs 3anuceiBaTh GOpMYITy IMIIOCKOM BOJIHBI M OMPENESITh €r0 MapamMeTphl.

6. YMeTh NpUMEHSITh 3aKOHBI TEOMETPHUUECKON ONTUKH.

7. YMETh pacCUMUTHIBaTh MHTEPPEPEHIMOHHYIO KapTHUHY AJI JBYX HUCTOYHHKOB H
TOHKOM IUIEHKH.

8. YMerp HcCNonb30BaTh AU(PPAKIUOHHYIO PEIIETKY A ONPENEICHUs JJIUHBI
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BOJIHBI CBETA.

9. VYmerp npumeHsTh (U3MUECKHE OCHOBBI pabOThHl Jlazepa, OCHOBHBIE
XapaKTEPUCTHUKH JIA3EPHOTO U3JIyYEHUSI.

10. YMeTh onpenenarts MaccoBOE U 3apsAI0BOE YUCIIA, COCTaB siipa. 3apsij, pa3Mepsl
U Macca aTOMHOTO si7pa.

11. YMmeTh HNpUMEHATH 3aKOH PAJUOAKTHUBHOTO pacmajga. OnpenensiTs saepHbe
pEaKLMK U 3aKOHBI COXPAaHEHHS.

12. YMeTp mpuMEHSTh OCHOBHOE YpaBHEHU MOJICKYJSPHO-KHUHETUYECKOW TEOpUU
UJeaNbHbIX Ta30B. OnpeaensTh CPEIHIOK KBaIPATUUHYIO CKOPOCTh MOJIEKYJI.

13. YMmeTh NpUMEHATH ypaBHEHHWE COCTOSHMs uieanpbHOro rasa Kiameiipona-
MenpeneeBa 1 H30IPOLECCOB

14. IlpumeHeHuEe 3aKOHAa PABHOMEPHOTO PACHPEECICHUS] SHEPTHUH IO CTENEHSIM
cB000bI. OmpesienieHne cpeHeil KHHETUYECKON IHEPTUN ABUKEHUS OJTHOM MOJIEKYJIBI.

15. YMeTh npuMeHsATh TEPMOJAUHAMUYECKUN METOJ UCCIIEI0BaHus, IEPBOE HAYAI0
TEPMOJUHAMHUKH. YMETbh OIpeAesaTh paboTy ra3za Ipd HU3MEHEHUU €ro o00béMa,
KOJIMYECTBO TEILJIOTHI.

16. Haxomute  paboTy wHa€adbHOrO0 Ta3a MpU Pa3IMUHBIX H30IpoLEeccax.
I'padnueckoe n3zoOpakeHue paboTel. llprMeHeHue nmepBOro 3akoHa TEPMOJUHAMHUKU K
U30IpoLeccam

17. IlpuMeHsTh BTOPOE Ha4aI0 TEPMOJAUHAMUKHU.

18. OrmpenensiTh YKCIO CTEMEHEW CBOOOABI MOJEKYNbl. [IpuMEHSTH 3aKoH
PABHOMEPHOTO pacIpeesIeHUs SHEPTHH 110 CTENEHSAM CBOOOIbI MOJIEKYI.

19. OmpenensaTe Ccwibl W TOTCHUUATIbHAS JHEPTHS  MEKMOJECKYISIPHOTO
B3anmojencTus. [IpumensaTe ypaBHenne Ban-nep-Baanbca.

20. Tlpumenstes ypaBHenue Ilyaccona, 3ammch QOpMynbl TEpPBOTO Hayaia
TEPMOJIMHAMUKY IS PA3JIMYHBIX BUJIOB IPOLIECCOB.

21. Onpenenarb oOpaTuMbie 1 HeoOpaTUMbIe mporiecchl. [IpumensTs ukn KapHo u
ero KII/I nis naeansHOro rasa.

Bomnpocs! 151 npoBepkn ypoBHs o0yueHHocTH «BJIAJIETH»
Brnanenue HaBbIKaMu peIIeHUs 3a/1a4, MPEACTaBICHHBIX B KOHTPOJIBHBIX paboTax.

ITpumeps! 3amau:

1. Pa3HOCTB MOTEHIIUAJIOB MEXK Ty OOKIaAKaMH KOHeHcaTopa eMKocThio 0,5 MKD
B KO0JIeOaTeIbHOM KOHTYpE M3MEHsieTcsl co BpemeneM 1o 3akoHy U = 100 sin10007t [B].
Onpenenuth Nepuoa COOCTBEHHBIX KOJEOAHUN, HMHIYKTUBHOCTb, TMOJHYIO HHEPTHIO
KOHTYpa U MaKCUMAaJIbHYIO CHJTy TOKa, TEKYIIETO MO KaTyIIKe HHIYKTUBHOCTH. AKTUBHBIM
COTIPOTHBIIEHUEM KOHTYpa MPeHeOpeyb.

2. JlnvHa »SIEKTPOMAarHWTHOM BOJHBI B BakyyMe, Ha KOTOPYIO HacTpOEH
Kosie0aTeNbHbIN KOHTYp, paBHa 12 m. [IpeneOperast ak THBHBIM COIIPOTUBJICHUEM KOHTYPA,
OIIpeAEINTh MAaKCUMAaJIbHBIN 3apa] Q,, Ha IUIAaCTMHAX KOHJEHCATOPa, €CJIU MAaKCHUMaJlbHas

crjia TOKa B KOHType |, =1A

3. PaccrosHme Mmexmy IByMs KOTEPEHTHBIMU HCTOYHMKamMu paBHO 0,9 wwm.
HNcTouHMKM, MCIYyCKAIOIMEe MOHOXPOMATHUYECKUMH CBET C JUIMHOM BOJHBI 640 Hm,
pacmoJIoKEeHbl Ha PacCTOSIHUU 3,5 M OT 3KpaHa. OnpenenuTh YUCIO CBETIBIX IMOJIOC,
pacnoyiaraBimMxcs Ha 1 ¢m JIMHBI SKpaHa.
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4. JIns ycTpaHeHUsi OTpa)XXE€HUsI CBETa OT MOBEPXHOCTH JIMH3bI Ha HEE HAHOCHUTCS
TOHKasl IJIEHKa BEIIeCTBa C MoKazarejieM mpenomieHus 1,26, MEHbIIMM, YeM y CTEKJa
(npocBetnenue onTukuM). [Ipu Kakol HaWMMEHbINEH TONIIUHE IJIEHKH OTpaKeHHE CBETa C
JUTMHOM BOMTHBI 0,55 Mmxm He OyaeT HaOMIOAaThCS, €CIIM YToJl TTaieHUs JIydei 30%?

5. Paguyc BTOporo temHoro kojblia HeloToHa B oTpaxkeHHOM cBete 0,4 mm.
OnpenenuTe paanyc KpUBU3HBI IUIOCKOBBIMYKJIOW JIMH3BI, B3ATOW JJIsl ONbITA, €CIM OHA
OCBEIIAETCSI MOHOXPOMATUYECKUM CBETOM C JITMHOM BOJHBI 0,64 mm.

6. Ha mudpaknuonnyto pemetky ammHo# 10 mm, umeronryro 400 mrpuxoB Ha 1 wm,
MaJaeT HOPMAJIBHO CBET OT pa3psaHol TpyOku. [loMemieHHass BOJM3M PELIETKH JIMH3A
npoenupyeT nu(pakiruoOHHYI0 KapTUHY (PHUC.) HA TUIOCKUN KpaH O, yAaJEeHHBIA OT JTUH3bI
Ha pacctosgHue IM. OnpenenuTh: IUPUHY CIEKTpa IMEPBOrO MOPSAKA, €CIA TPAHMIIBI
BUJIUMOTO CHEKTpa cocTaBisitoT 780-1nm (KpacHbii kpait cektpa) u 400 wy (puosieToBbIn
Kpail CIIeKTpa).

7. Ha qudpakiumonnyro pemetky aauHon 10 sm, umeromyto 400 mTpuxoB Ha 1 mu,
najaeT HOPMaJIbHO CBET OT pa3psaHoi TpyOku. IlomerieHHas BOMM3M pEHIETKH JIMH3a
npoenupyeT Iu(ppakiMOHHYIO KapTUHY (PHC.) HA TUIOCKUHM AKpaH O, yAAJECHHBIA OT JIUH3bI
Ha paccTtosiHue 1M. OnpenenuTs: Yuciao CHEKTPAIBHBIX JUHUI KPacHOrO I[BETa, KOTOPBIE
TEOPETUUECKH MOXKHO HAOJI0IaTh C MOMOIIBIO JaHHON AU(PPAKIIMOHHON PEIIETKH.

8. Ha mudpakunonnyto pemerky amuHoit 10 mm, umeronryro 400 mrpuxos Ha 1 am,
MaJaeT HOPMAJIbHO CBET OT pa3psAHol TpyOku. [loMenieHHass BOJIM3M PEIIETKH JIMH3A
MPOCLHUPYET NTUPPAKIUOHHYIO KapTUHY (PHUC.) HA MNIOCKUM dKpaH D, yAAJICHHBIA OT JINH3BI
Ha paccrossHue Im. OnpenenuTb: B CHEKTPE KAKOro MOPSAKAa 3Ta PEIIETKa MOXKET
pa3pemnTh IBE JUHUM C JJIMHOM BOJHBI, paBHOUM 500 v u 500,1 Hu.

9. BoO CKOIBKO pa3 YMEHBIIUTCA WHTEHCUBHOCTh €CTECTBEHHOI'O CBETA,
IPOLIEIIETO Yepe3 ABe NpH3Mbl HHMKOIS, ITIaBHBIE OCH KOTOPBIX COCTABISIOT yroa 60°
[ToTepu cBeTa B Kaxaou npusme coctasisitot 10% (puc.).

10. JIyu cBeTa, uaynuii B CTEKISIHHOM COCYZE C TIMLEPUHOM, OTPAKAETCS OT JAHA
cocyna. [Ipu kakom yrie najeHust OTpakxeHHbIN JIyd CBETa MaKCUMAaJIbHO MOJISIPU30BaH?

11. JlnvHa BOJIHBI, HAa KOTOPYIO MPUXOJHUTCS MAKCUMyM DSHEPrUU B CIEKTPE
m3nydeHuss dyepHoro Ttena 0,58 wmxm. Onpenenutb SHEPreTHYECKYIHO) CBETUMOCTH
ITOBEPXHOCTH TEJNA.

12. Ompenenuth MaKCUMaJIbHYIO CKOPOCTH (POTOAIEKTPOHOB, BBIPHIBAEMBIX C
MOBEPXHOCTHU cepeldpa: ynbTpadroiIeTOBBIM U3TyYeHUEM C JIUHOU BOJHBI 0,155 mrm.

13. Ompenenutb MaKCUMaJIbHYIO CKOPOCTb (POTOAJNEKTPOHOB, BBIPHIBAEMBIX C
MOBEPXHOCTHU cepeldpa: raMmma-u3ayuyeHueM ¢ JUIMHOW BOJHBI 1 7um.

14. ®orton c sHepruenn ¢ = 0,75M»B paccesisics Ha CBOOOJHOM 3JIEKTPOHE MO
yramom 6 = 60°. IlpuHuMasi, 4TO KUHETUYECKAsl SHEPrUs M HMMIYJbC 3JIEKTPOHA 0
coynapeHuss ¢ (GOTOHOM ObUIM MPEHEOPEKUMO MaJlbl, OINPEACTUTh: SHEPrUI0 &
paccesiHHOrO (hOTOHA.

15. IIy4yok MOHOXpPOMAaTHYECKOrO0 CBETa C JUIMHOW BOJHBI 663 Hum mnamaer
HOPMaJbHO Ha 3€pKaJbHYIO IUIOCKYI0 MNoBepxHOCTh. [loTok sHeprum paBen 0,6 Bm.
Onpenenuth cuily F naBineHus, HCIBITHIBAEMYIO 3TOM MOBEPXHOCTBHIO, a Takke yuciao N
(OTOHOB, MagAIOUINX HA HEE 3a BpeMs, paBHOE 5 C.

16. ®oton c sueprueit ¢ = 0,75M»3B paccesuics Ha CBOOOAHOM AJIEKTPOHE O]
yraom 6 = 60°. IlpuHumas, 4yTO KHHETUYECKash SHEPrHsi U HUMITYJIbC 3JIEKTPOHA M0
coymapeHusi ¢ (POTOHOM ObUIM TMPEHEOPEKUMO Mallbl, OMNPENEIUTh: KHUHETHYECKYIO
sHEPruto 7 3JeKTpoHa OTJAUH.
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17. ®oron c sueprueir ¢ = 0,75M»aB paccessics Ha CBOOOJHOM dJIEKTPOHE IO
yrinoM 6 = 60°. IlpuHumasi, 4YTO KHHETHMYECKas SHEPIUs W HUMILYJIbC D3JIEKTPOHA [0
coyiapeHusi ¢ (GOTOHOM ObUIM MPEHEOPEKUMO Majbl, ONPEICIIUTh: HAINPABICHUE €ro
JIBUKEHUS.

18. OnpenenuTs Ha Kakoil yacToTe pabOTaeT reHepaTOp AJIEKTPOMATHUTHBIX BOJIH,
€CJIM KpaTyaiilliee pacCTOSHUE MEXKIy TOUKaMH BOJIHBI, KOJIEOIIOIMMUCS B IPOTUBO(da3e,
paBHoO 0,25 M.

19. M3meHenue cuibl TOKa B 3aBUCHMOCTH OT BPEMEHM 3aJaHO YpPaBHEHUEM
i =20c0s1007t. HaiiTu yacToTy M nepuoj KosieOaHWW, aMIUIUTYAy CHJIbI TOKA, a TaKXKe

T
3HA4YCHUC CUJIbI TOKA IIPpU (ba:«;e Z

20. Judpakmumonnas pemérka coaepkut 120 mrpuxoB Ha 1 mm. Halitu nmuny
BOJIHBI MOHOXPOMAaTHYECKOI'O CBETA, MAJAIOLIEro Ha PElIeTKY, €CI YroJl MeXIy IBYyMs
IJIaBHBIMM MaKCHMMyMaMH IIEPBOTO MopsiiKa paBeH 8°.
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