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1. IlepeyeHb MIAHMPYEMbIX Pe3yJIbTATOB 00y4eHMS MO0 JUCHUILIUHE
(M0O1yJ110), COOTHECEHHBIX C IVIAHMPYEMBbIMU Pe3yJibTATAMM 0CBOCHUS 00pa-
30BaTEJbHOU NMPOTrPAMMbI

1.1. Ileau u 3agaum AMCHMILINHBI

Lenb: M3MOXKUTH B KpaTKO# (opMe Kypc KilacCHdeckoil oOrmiei (u3ukH,
npujaBas €My COOTBETCTBYIOIIEEe OyAyllell CHenuanbHOCTA MPOQEeCcCHOHATBHOE
HaIlpaBJICHUE.

3agaun:

- Pacummputh cBeeHUs BXOJMIIME B IPOrpaMMy CpeIHEH IIKOJIbl KaK IO
Kypcy o6ien Gpu3nKy, Tak ¥ B IPUKJIaJHOM HAIPaBICHUH.

- Tloka3aTe npuMeHUMOCTb IU(DPEPEHINAIBHOTO U UHTETPAILHOTO HC-
YUCJIECHUS W Jp. CBEICHUI U3 Kypca BbICIIEH MaTEMaTHKHU (COIVIACHO Iporpamme
Kypca JJis CTYJEHTOB JaHHOW CHELMAIbHOCTH) MPU U3JI0KEHUI OCHOBHOI'O MaTe-
puana rno Qu3mkKe.

- [Io3HaKOMUTB U J1aTh OCHOBHBIE HaBBIKU: a) PA0OTHI C U3MEPUTEIbHBIMU
WHCTPYMEHTAMH U Npubopamu; 0) 00pabOTKH pe3ynbTaTOB J1a0OpaTOPHBIX pabOT
U UX aHaliu3a; B) PEIICHUs MPUKIAAHBIX 3a/1a4; I') IPUMEHEHUs (PU3HUECKUX 3aKO-
HOB JUIsl OOBACHEHHMI NPHUPOJHBIX MPOLIECCOB, SBICHHUM, pabOThl TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB.

®u3zuKa UrpaeT HCKIIOYHUTEIIBHO BAXKHYIO pOJIb B TEOPETUYECKOU
HOJIFOTOBKE CIIELMAIMCTOB Pa3IMYHbIX CHeluaibHOCTed. Pemenue ¢usnueckux
3aJa4 CIocoOCTBYeT (POPMUPOBAHUIO Y CTYEHTOB MH)XEHEPHOI'O MBIIITICHUS, O€3
KOTOPOTO HEBO3MOXKHA YycIlelIHas paboTa Ha KEJE3HOJAOPOXKHOM TPaHCIOPTE,
IIPOMBILUICHHBIX MPEAIPUATHAX U B IPYTUX OTPACIISIX HAPOIHOTO XO35MCTBA.

1.2. KommnereHuuu o0y4armmerocsi, popMupyembie B pe3yJibTaTe
OCBOCHUS JTUCUMILIMHBI (MOYJIS1)

HNupukarop Pe3yabTaThl OCBOEHHSA
y4eOHOH TUCHMIINHBI

OIIK-1: Cnoco0eH pemiaTe MH)XEHEPHBIE 3aJaud B NMPO(ECCHOHAIBHOW ESATETbHOCTH C HC-
M10JIb30BAHNEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTUYECKOT0 aHaJIu3a U MOJEIUPOBAHUS

OIIK-1.1. leMmoHcTpupyeT |3HATH:
3HAHUSI OCHOBHBIX TTOHATHH |- OCHOBHBIC (DM3UYECKUE SIBICHUS, €IUHUIIBI U3MEpEHUs (u3nye-
U GyHIAMEHTABHBIX 3aKO- |CKHX BEIHYWH;

HOB (1)I/I3I/IKI/I, IMPUMCHSACT - (1)YHI[aM€HTa.TII>HI>I€ IMOHATHS, 3aKOHBI U TCOPUH KJIaCCUUECKON
METOAbI TCOPECTUUCCKOT'O U COBpeMeHHOﬁ (1)I/ISI/IKI/I,
SKCIICPUMCHTAJIIBHOTO HUC- - OIBITHBEIE 00OCHOBAHUS OCHOBHBIX (1)I/I3I/I‘~I€CKI/IX 3aKOHOB.

cienoBaHus PU3NIECKUX
SIBJICHHH, TIPOIIECCOB M 00B-
€KTOB

YMmeThb:

- HpI/IMeHSITB METOAbI TeopeTI/I‘—IeCKOFO HNCCIICI0OBAHUA CbI/ISI/I'—IeCKI/IX
SIBIIGHUH, MPOIIECCOB 1 OOHEKTOB;

- HpI/IMeHSITB METOAbI 3KCHepI/IMeHTaJ'IBHOFO HUCCIICO0OBAHUA (1)1/131/1-
YEeCKUX SIBIICHUH, MMPOIIECCOB M OOHEKTOB;

- aHAJIM3UPOBATH PE3YIbTAThI UCCIEIOBAHUSI.
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Baanern:

- MECTOJaMHU TeOpeTI/I‘-IeCKOI‘O HCCIICAOBAHUA (I)I/ISI/I‘-IGCKI/IX HBHeHHﬁ,
MIPOIIECCOB U OOBEKTOB

- METOJIaMH 3KCIEPUMEHTAIBHOTO UCCIEAOBAHUS (DPU3UUCCKUX SIB-
JICHUH, TIPOIIECCOB U 0OBEKTOB

- MaTEMaTU4YCCKUMU MECTOJaMU pemeHI/m TUIIOBBIX 3aJa4

OIIK-1.5. Ucnone3yet du-
3UKO-MaTeMaTUYECKUM aIl-
napar Jjis1 pa3paboTKH Mpo-
CTBIX MaTEMaTUYCCKHUX MO-
JleTied SIBJICHUM, MPOIECCOB
¥ 00BEKTOB NPH 3aJaHHBIX
JOTYIIEHUSX U OTpaHuye-
HUAX

3HaTth:

- OCHOBHBIE MOHATHUS (PU3HUUECKOTO MOJICIIUPOBAHHUS

- IPUHIUIIBI (PU3UIECKOTO MOJICITUPOBAHUS

- pU3UKO-MaTEeMAaTUYECKUI anmapar sl pa3padOTKH MPOCTHIX Ma-
TEMAaTUYCCKUX MOCIICH

YMmeThb:

- BBIOMpaTh CIOCOOBI, MOJICTTM W 3aKOHBI IS peIIeHus u3nde-
CKHUX 3aJ1ad;

- HCTIOJIB30BaTh (PU3MKO-MATEMAaTHYECKUI armapar i pa3padoT-
KN HpOCTI)IX MAaTEMATHUYCCKUX MOIIGJIGI;'I

- TIOJIy4aTh Pe3yJIbTaThl MOICTUPOBAHUS

Baagern:

- (hMBUKO-MATEMAaTHYCCKUM almapaToM Ui pa3pabOTKU MPOCTHIX
MaTeMaTHYeCKNX MOJeIIeH

- MaTeMaTUYECKUMHU METOJaMH PEIICHUs TUIIOBBIX 3aa4

- HaBBIKAMU aHAJIN3a PE3YJIbTATOB MOJCITUPOBAHUS

2. MecTo IMCUMILTHHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

Vuebuag aucuuruimaa Pu3HKa OTHOCUTCSA K AUCHUIUIMHAM 00S3aTEIHLHOU
yactu bioka 1. [lucuumimasl (Moynn).

Kon HanmeHnoBaHMe JMCUHMIINHBI Koasl popmupyembix
AUCHHUILINHBI KOMIIEeTCHIUH
OcBauBaemasi AUCHUILIMHA
51.0.08 | duzuxa | OIIK-1
IIpepmecTByonMe IMCUHIIHHBI
\ Jucnuninmza mKosbHOro Kypea «®usnkay \
JMCIUILINHBI 0OCBAHBAEMbIe APAJLIEIbHO
51.0.10 MaTtemartuka OIlK-1
b51.0.12 Xumus OIIK-1
Hocaenyromme TUCHUUIIIMHBI
51.0.10 MaTtemartuka OIlK-1
51.0.18 MareMaTtnueckoe MOACIUPOBAHUE CUCTEM U OIK-1
IIPOLIECCOB
b51.0.20 WHxeHepHas 9KOJI0rus OIIK-1
53.01 BBIHOJ'IHeHVI/Ie 1 3alIUTa BBITYCKHON KBaU(U- OIK-1
KallMOHHOM paboThI

3. O0beM AuCHMILVINHBI (MOAYJISI) B 3a4eTHBIX eIMHUIIAX C YKa3aHUEM
KOJIMYECTBA aKaJleMHYeCKUX YaCOB, BbIJAEJsIeMbIX HA KOHTAKTHYIO padoTy
o0y4yaruuxcs ¢ npemnojgasaresieM (Mo BUAaM y4eOHbIX 3aHATHI)
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U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4aromuxcs

3.1. Pacnpenesnenue o0bemMa yueOHOM AMCUMIVIMHBI HA KOHTAKTHYI0 padoTy ¢
npenojaBarTeseM U CAMOCTOATENbHYI0 padoTy 00y4aromuxcs

Bun yueGHO# paboThI Bcero yacos 1o Kypcbl
y4eOHOMY IUIaHy 1

OO0miast TpyA0€MKOCTh AUCIUILIUHBIL:
- 4acoB 288 288
- 3aYETHBIX €IUHMUILL 8 8
KonTakTHas padora odyuyarommxcst 314 314
¢ mpenoaaBaTeJieM (Bcero), 4acon ’ ’
U3 Hee ayOumopHbvle 3aHAmMuUsl, 8Ce20 31,4 31,4
B T.U..

JIEKIIUHI 12 12

MPAKTHYCCKHUE 3aHATUS 8 8

nabopaTtopHbie pabOThI 8 8

KA 0,8 0,8

K9 2,6 2,6
CaMocTosiTeIbHASI MOATOTOBKA K IK3aMeHaM 104 104
B NIEPHOJ] IK3aMeHAIMOHHOM cecCHM (KOHTPOJIb) ’ ’
CamocTrosiTeIbHas padoTa (Bcero), 4acoB 246,2 246,2
B T.4. HA BBINIOJHCHHUE:

KOHTPOJILHOH paboThI 18 18

pacdeTHO-TpaduIecKoit paboThl

pedepara

KypCOBOI pabOThI

KYpPCOBOT'O IIPOCKTA
Buibl npoMexyTOYHOr0 KOHTPOJIS OKk3, 3a JK3, 3a
Texyuuit KOHTPOIIb (BU, KOJIHYECTBO) K(2) K(2)

4. Conep:kanue TUCHUILINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE [0 TeMaM
(pa3aenam) ¢ ykazaHHeM OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX
YacoB U BUAOB Y4eOHBIX 3aHATHI

4.1.TeMbI 1 KPaTKOe COJIePKAHNE Kypca

Tema 1. MEXAHUKA
1. OcHoBHBbIe NOHATHUSA MexaHMKU. KuHemMaTMka mocTynmareJibHOro W
BPalATEJIbHOI0 ABHKEHMSI
Pasmeproctu. Cucrema enunun CU. Cucrema orcuéra. MarepuanbHast TO4-
ka. Pangnyc Bektop. CkopocTh, yckopenue, [lepemenienue. YpaBHEHUS IBUKCHUS

2. Jlunamuka TBepaoro rejaa. 3akonsl HoloTOHA M BpaieHus.
Nuepruanbaeie cucteMbl otcu€ra. [lepBbiii, BTOpoOH, TpeTuii 3akOoHbI HbrOTOHA.
JlnHamMuka BpamaTeabHOro ABWKeHUs. MoMmeHT cuibl. MomeHT umiynsca. Mo-
MeHT uHepuuu. Teopema llTeitnepa. OCHOBHOM 3aKOH AMHAMUKHU BPaIaTEIbHOTO

JBH>KECHUS B CIIy4ae CUCTEMBI TOUYEK U B ciydae TBEpHoro tena. Cuibl ypyrocTy,
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TPEHUS, CONMPOTHUBIICHHUSI U TATOTEHHs. 3aKOH CYXOro TpeHHs. 3aKOH AMOHTOHA.
Cuna conporuBnenus. 3akoH Crokca. JIuHeinHslil 3akoH ['yka. 3aKkOH BCEMUPHOTO
TArOTeHUs. Briuncnenue BTopoit KOCMUYECKON CKOPOCTH.

3. Padora u 3Heprusa. MomHocTh. 3aKOH COXpaHEHUs] IJHEPIUH B Mexa-
HHKE.
[Tone cun. KoHcepBaTUBHBIE 1 HEKOHCEPBATUBHBIE CUJIbI, MpUMeEpHL. [loTeHnnanb-
Hasg sHeprus. [loTeHumanbHas 3HEPrUs B IOJIE CUJI TSKECTH, MOTEHUUATbHAs
3Heprus ynpyro nedopmupoBaHHOro teia. Kunernueckas sHeprust Tena mnpu Io-
CTYNATEJIbHOM M BpallaTeIbHOM JIBUKEHUH.

4. 3aKoHBI COXpaHEHHUsI UMILYJIbCA, MOMEHTa UMIyJbca. OCHOBBI peJisi-
THBHCTCKOM MEXaHHUKH.
Nmnynbe. IlocTynaTel OWHINTEHHAa B CHELUAIBHOW TEOPUU OTHOCHTEIIBHOCTH.
[IpeobpazoBanus ["anmies B kinaccuueckoid Mmexanuke. [IpeoOpazoBanus JlopeHia.
CnenctBust u3 npeodOpazoBanuii Jlopenua. CinoxkeHue CKOPOCTEel B CreMaIbHOM
TEOpPUH OTHOCUTENBHOCTU. PenmsatuBucTCKas nuHaMmuka. IlosHas sHeprus tena B
CHEUaIbHOW TEOPUH OTHOCUTEIBHOCTH. DHEPIUs MOKOs, KHHETUYECKAsT SHEPIHs
Tena. CBA3b PEATUBUCTCKON SHEPTUU U UMITYJIbCA.

Tema 2. QJJIEKTPUYECTBO U MATHETHU3M
5. DyeKkTpocTaTHKAa. DJIeKTPUUYECKOe MmoJie.
3aKOH COXpaHEHUsl JJEKTpuueckoro 3apsana. 3akoH Kynona. Hampsox€HHOCTB
anekTpuyeckoro noiid. [IpuHIMn cynepno3uuuu 3aeKTpudeckoro mnoist. CuioBbie
JMHUU. DIEKTPUUYECKOE TMOJIE B MPOBOJHUKAX U IUdJIeKTpukax. Teopema ["aycca.
[IpuMepbl MPUMEHEHUS TEOPEMBI. DIIEKTPUUECKHUIN qUIIO0Ib. BEKTOp moJiipru30BaH-
HOCTHU. BEKTOp 3JIEKTpUUECKOTO CMEMICHUSI.

6. KongeHncaropbl. JHEeprusi 1 MOTEHUMAJ JJIEKTPHUYECKOT 0 MOJIs
CBsi3b MOTEHIIMANA U HANPSHKEHHOCTH. [IpuHIMN cynepno3uiiuy AJisi MOTEeHIHAIa.
OKBUNOTEHIMATIbHBIE JIMHUU. JJIEKTPOEMKOCTh MPOBOJHUKA M KOHJEHCATOpA.
[Tnockuit koHAeHcaTOp. DHEprus KoHjeHcaropa. O0bEMHAs TIOTHOCTh DHEPTUU
anekTpuyeckoro noist. CoeAMHEHNs KOHAEHCATOPOB

7. I1oCTOSIHHBIN JJIEKTPUYECKHUH TOK.
3axkoH Oma 11 OTHOPOIHOIO Y4acTKa LENU. DIEKTPUIECKOE COIPOTUBIIEHUE. 3a-
koH OMa B nuddepenunansaoit popme. J.1.c. 3akoH Oma 7151 HEOTHOPOJHOTO
y4acTka uenu. 3akon Oma 11 noJiHou nenu. CoeuHEeHUs pe3uCcTOPOB. 3aKOHBI
Kupxroda. 3akon J[xoyns — Jlenma.

8. MarHuTHOe 1oJie U ero XapaKTepuCTHUKH
BekTop MHIyKIIMM MarHUTHOTO ToJs. JInHuKM MHAYKIKS MarHuTHOTrO noJist. IIpun-
UM cynepno3nuuu. 3akoH Amrepa. 3akoH buo — Caapa — Jlannaca, npumepsl
€ro NnpuMeHeHus. MarHuTHbI MOMEHT BUTKA C TOKOM. Teopema O LUPKYJIALUU
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BEKTOpAa MarHUTHOM MHAYKUMHA. MarauTHOE oJ€ B BEIECTBE. BeKkTop HanpsokEn-
HOCTH MarHWTHOTO IOJIS.

9. JaekTpoMarHuTHasi MHAYKUUst. CaMOMHAYKUIMS
Maruutssiii notok. [Ipasuno Jlenna. MaayktuBHOCTE. THAYKTHBHOCTE TOpOWIA.
OHeprusi MarHuTHOro noJist. J[eficTBre MarHUTHOTO MOJISl Ha ABMKYIIUNCA 3apsia U
toku. Cuniel Amriepa u Jlopenna. Pabora mo nmepeMerieHnio mpoBOAHUKA ¢ TOKOM
B MarHuTHOM noJje. Crucrema ypaBHeHu MakcBeia.

Tema 3. PU3UKA KOJJEBAHUN U BOJIH

10. MexaHnn4ecKkue U 3JICKTPOMATHUTHBIE KOJIe0AHUA U BOJIHBI.
["apmonundeckue kosieOaHus. YpaBHEHUE U MIPUMEPHI TAPMOHUYECKUX OCIUIUISITO-
pOB (MasTHUKHA U DJIEKTPUUYECKUM KOJIEOATEIBHBIN KOHTYP). DHEPTHsl KOJeOaHUN.
CBoOonHbBIE 3aTyxaroUuue KoJeOaHHsl OCLHHUIATOpa C MOTEpSIMU. BBIHYKIEHHBIE
KoJjeOaHus. AMIUIMTYIa U (a3a BBIHYKJICHHBIX KoJieOaHuil. Pesonanc. CioxeHue
KoJiebanuii. buenus.Bunbl BosH. Ilnockasi rapMoHUYeckas BoJIHA (JIJIMHA BOJIHBI,
BOJTHOBOE YHCJIO M BOJHOBOM BEKTOp, (ha3oBas CKOPOCTh, YpPaBHEHHE BOJIHBI).
BosiHOBOE ypaBHEHHE B TPOCTPAHCTRE.

11. Ontuxka. Untepdepenuus u nudgpaxuus cBera.
HNHuTepdepeHIMOHHOE MoJIe OT JBYX TOUYE€YHbIX UCTOYHUKOB. OnbiT FOHra. MuTep-
dbepomerp Maiikenscona. Mutepdepeniius B TOHKUX TIeHKaX. JudpakuronHas
pemérka. [lomapusanns BonH. [lonsipuzanus cBera npu OTPaKEHUHU U IIPEIOMIIE-
HUM Ha TPaHULE ABYX JUAIEKTPUKOB. 3aKOH Maitoca.

Tema 4. KBAHTOBAS ®U3UKA
12. KBanroBas npupoaa csera. @orodrpdexr.
OcHOBHBIE 3aKOHBI TemoBoro usnydeHus. ororpdexkr u s3dpdexr Komnrona.
KBaHTOBO-BOJIHOBOM Ayann3M cBeTa. OCHOBHBIE 3aKOHBI TEMJIOBOTO U3JIYyYEHUS.

Tema 5. CTATUCTHYECKASA ®PU3NKA U TEPMOANHAMMUKA
OCHOBHBIE NTOHATHS TEPMOJAUHAMUKU. [IepBoe HaUano TEPMOTUHAMUKHY.
Nneanpubiii Ta3. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETHUYECKOM TEOpHUM Ta-
30B. YpaBHEHUE COCTOSHUS MACAIBHOrO Ta3a. Pacnpenenenne sHepruum mo crere-
HSIM CBOOOJIbI MOJIEKYJI. Pacnipeenienne MoJIeKyJl HI€ajJbHOrO ra3a o CKOpocTsIM
u 3HeprusM. Paborta, TernnoTa, BHyTpEHHsIS SHEprus rasza. l-e Hauasio TepMoanHa-
MUKHU. CTaTUCTUYECKOE TOJKOBAaHME 2-TO HAYaJla TEPMOJMHAMHUKH. DHTPONUS U

uH(popmanus. PeanbHbie razel. YpaBHenue Ban-gep-Baanbca.

4.2. PacnpeaeJieHHe 4acoB 10 BUIAM M TeMaM ayJIMTOPHOI padoThl

Pa3nensl u TeMEBI Bcero 4a- Bunpl yueOHBIX 3aHATHI
COB I10 KonrakTHas pabora CPC
yaeOHOMY (AynuTopnas pabota)
IUIaHy JK | 15 | 1II3
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Tema 1. Mexanuka 96 4 4 3 85
Tema 2. DIEKTPUUECTBO U MarHETHU3M 97 5 4 3 85
Tewma 3. ®usnka KosebaHui U BOJIH 33 2 1 30
Tema 4. KBanToBas ¢pusuka 32 1 1 30
Tema 5. Cratuctuueckas Qusuka u 16,2 16,2
TEPMOJMHAMUKA
KA 0,8
KD 2,6
KoHnTposnb 10,4
Hroro 288 12 8 8 246,2
4.3. TemMaTHKka NPAKTHYECKHUX 3aHATHI
KonunuectBo
4acoB
Tema npakTUYECKOTO 3aHATHUS
BCETO
Tema 1. Mexanuka 3
Tema 2. DJIeKTPUUECTBO U MarHETU3M 3
Tewma 3. ®usnka KonebaHui U BOJIH 1
Tema 4. KBanToBas ¢pusnka 1
Bcero no kypey 8
4.4. TemaTuka JadopaTopHbIX padboT
Tema mabopaTopHOil paboTHI KonuuectBo
9acoB
BCETO
V3MepeHne MOMEHTa HHEPIIMA MaXOBOT'0 KOJIECA U CHIIBI TPEHUS B OTIOPax 2
Omnpenenenne korpHuLMeHTa BHYTPEHHETO TPEHUS )KUIAKOCTU IO METOLY 2
CTOKCa
OnpeienieHe MOMEHTA HHEPIMU TeJla METOJIOM KPYTHIIbHBIX KoJeOaHu 2
OmnpezneneHne eMKOCTH KOHJIEHCATOpa ¢ TIOMOIIbI0 OaNTUCTUYECKOT O TaibBa- 9
HOMETpa
Bcero 8

4.5. TemaTuka KypcoBbIX padoT (IIPOEKTOB)

KypcoBsie paboThI (MPOEKTHI) y4€OHBIM MIAHOM HE MPEAYCMOTPEHBI.

4.6. TemaTuka KOHTPOJbHBIX PadoT

TemaTnka KOHTPOJIBLHOI padoThl Ne 1
KunemMartnka noctynaTeapHOrO U BpaIlaTeIbHOTO BUKEHHU;

Mexanuueckast padota, MomHocTb, KIT/I;
DJIEMEHTBI CIENUAIBHON TEOPUU OTHOCUTEIBLHOCTH;
JlnHaMuKa BpalaTeIbHOTO JBUKCHUS;

AN
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TemaTuka KOHTPOJILHOI PadoThI Ne 2

DJIEeKTpOCTaTHUKa
ITocTOsIHHBIN TOK
Marsetusm
KoneGanus u BOJIHEI

e

5. YueOHO-MeTOAMUYECKOE 0OecieyeHne 1JIsl CAMOCTOSTEeIbHOM PadoThI 00Yy-
YAOIIMXCS M0 JUCHUIVIMHE (MOYJII0)

5.1. Pacnpeueneﬂne 4acoB 110 TeMaM M BHJIaM CaMOCTOATeJIbHOH paﬁoTLI

Paznensl u TeMBbI

Bcero yacos
1o y4eOHOMY
TJIaHY

Bug pabotst

Tema 1. Mexanuka

85

CaMocTosATENbHOE H3YyYEHHE OTIENbHBIX
TeM y4eOHOU suTepaTypsl. Beimonnenue
KOHTpOJIbHOM pabotel. [loaroroBka
IIPOMEKYTOYHOM aTTECTAllMM U TEKYILe-
My KOHTPOJIIO 3HaHUH.

Tema 2. DIEKTPUYECTBO M MarHe-
TU3M

85

CaMocTosTeNIbHOE U3YUEHUE OTEIIbHbIX
TeM y4eOHOH uTeparypsl. Beinonnenue
KOHTpOJIbHOM paboTsl. [ToaroroBka
MIPOMEXKYTOUYHOM aTTECTAllMU U TEKYyIle-
My KOHTPOJIIO 3HAHWM.

Tema 3. dusuka kojiebaHuii u
BOJIH

30

CaMocTosATENbHOE U3YUYEHUE OTIEIBHBIX
TeM y4eOHOH iuTeparypsl. Beinonnenue
KOHTPOJIbHOM paboTsl. [loaroroska k
IIPOMEKYTOYHOM aTTECTAllUX U TEKyLIe-
My KOHTPOJIIO 3HaHUH.

Tema 4. KBanToBas ¢pusuka

30

CaMocCTOsATENBHOE U3YUEHUE OTIEIBHBIX
TeM y4eOHOH uTeparypsl. Beinonnenue
KOHTPOJIbHOM paboTsl. [Tonroroska k
IIPOMEKYTOYHOM aTTECTAllUN U TEKYyIle-
MY KOHTPOJIIO 3HAHUM.

Tema 5. Cratuctuyeckas pusmnka u
TEepPMOJIMHAMHKA

16,2

CaMocTosTebHOE N3YUEHUE OTEIIbHBIX
TeM y4eOHOM uTepaTypbl. BoimonHenue
KOHTpOJIbHOM paboTsl. [ToaroroBka
IIPOMEKYTOUYHOM aTTECTAlMU U TEKYIle-
MYy KOHTPOJIIO 3HAHUM.

Bcero

246,2

5.2. IlepevyeHnb yueOHO-METOANYECKOT0 0O0eceYeHHUsl 1JIs1 CAMOCTOSATEIbHO
PadoTHI CTYIEHTOB € YKA3aHUE MEeCTA UX HAXOMKICHU:
- yueOHast uTepaTypa — Onbnmnoreka guimana
- METOJUYECKHE PEKOMEHIAIIMH TI0 BHIMTOJIHEHUIO KOHTPOJIBbHON PabOThI —

(bOoHJ OIICHOYHBIX CPECTB;

- METOJIMYECKUE PEKOMEHJAIIMU TI0 CAMOCTOSITEILHON paboTe — callT Qpuiu-

aja.




6. @OoHJ OLIEHOYHBIX CPEACTB /A5 NPOBeIeHUsI MPOMEKYTOUYHOI aTTecTalNu

00y4aIuXcs Mo JUCHUIIMHE (MOTYJII0)

By o11eHOYHBIX CpeCTB

KonnuectBo

Texkymmii KOHTPOJIb

KonTponbnas pabota

2

KypcoBast pabora (KypcoBoii MPOEKT)

Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHO

IIpoMe:KyTOYHBIM KOHTPOIb

DK3aMeH

1

3auer

1

cDOH,Z[ OOCHOYHLBIX CPCACTB IMPCACTABJICH B IIPHIIOKCHHUU K pa6oqel?1 Impo-

rpamMmMe.
/. IlepeyeHb OCHOBHOI U JONOJHUTEIbHOM JIUTEPATYPbI
7.1. OcHOBHAas1 JJUTEpaTypa
ABTODBI, CO- 3arnaBue N3narenscTBO, TO1 Komny-Bo
CTaBUTENIN
JI1.1 | I'paboBckuit Kypc ¢uzuku: yue6. mocobue | Cankr-IlerepOypr: [DnexTpoH-
P.1. H3narensctBo Jlans, HBII pecypc]

2012. - 608 c. Pexum
J0CTyna:
https://e.lanbook.com/
book/3178

JI1.2 | CaBenneB U.B. | Kypc obmieii ¢puzuku. B 3 T. Cankr-IlerepOypr: [DnexTpoH-

Tom 1. Mexanuka. Moneky-
asipHas pusmka

Tom 2. DnexkTpuyecTBO U Mar-
HetusM. Bonnbl. OnTuka

Towm 3. KBanToBas onruka.

N3narenncTBo Jlansb,
2019. + 436, 500, 320
c.

Pexxum nocrymna:
https://e.lanbook.com/

HBII pecypc]

AtomHuas pusuka. Dusnka book/113944
TBepaoro Tena. dusnka atom- | https://e.lanbook.com/
HOTO SIJIpa ¥ AJIEMEHTaPHBIX book/113945
4acTHIl https://e.lanbook.com/
book/123463
JI1.3 | bonynos E. H. | Ba3oBslii kypc ¢pusuku: mexa- | Cankr-IlerepOypr : [DnexTpoH-
HUKa, MoJieKynspHas ¢pusuka, | M3narensctBo Jlanp, | HBIN pecypc]
3JIEKTpOCTaTUKa, mocTossHHbIN | 2020. — 319 c.
JIEKTPUYECKNN TOK, MarHe- Pexxum noctymna
TH3M, BOJHOBAs ONTHKA, dJIe- https://e.lanbook.com/
MEHTBI KBAaHTOBOM MexaHuku, | book/156026
aTOMHOU U sJIepHON (PUBHKH :
y4eOHHK
7.2. lonoiHUTEIbHAS JUTEPATYPA
JI2.1 | KpaBuenko H. | ®usuka : yueOHHMK U MPAKTHU- Mocksa : U3naTens- [DnexTpoH-
IO. KYM JUIsl By30B ctBo IOpaiit, 2020. — | HbI1 pecypc]
300 ¢. — Pexum no-
CTyma
https://urait.ru/bcode/4
50821
JI2.2 | Aiizennion A. | ®u3uka : yueOHUK U PAKTH- Mocksa : M3narens- [DnekTpoH-
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E. KyM I BY30B ctBO Opaiit, 2020. — | HBIHI pecypc]
335 c. — Pexum no-
CTyma
https://urait.ru/bcode/4
50504
JI2.3 | Hukepos B. A. | ®u3uka : yueOHHUK U MPAKTHU- Mocksa : M3narens- [D5eKTpOoH-
KyM I By30B ctBO Opaiit, 2020. — | HBIH pecypc]
415 ¢. — Pexum no-
CTyma
https://urait.ru/bcode/4
50293
J2.4 | Sckensun ®usuka: Mexanuka, dnektpu- | M.: MUUT.- 20009.- 244
A.B. yecTBO. Marnetusm. Kypc 64 c.
JeKIMiA: yueOHoe mocodue

8. IlepevyeHb pecypcoB HHPOPMALMOHHO - TEJIEKOMMYHUKANIMOHHOM ceTH
«HTEepHET», HEOOXOAUMMBIX /JI5l OCBOECHHS TUCHUTLINHBI
1. OdunmaneHelil caT puinana
2. DnexTpoHHas OUOIMOTEYHAs CUCTEMa

9. MeToanyeckue yKa3aHusi /151 00y4arOIIMXCs M0 0CBOECHHUIO TUCITUTIIIMHBI

B nmpouecce oCBOECHMS NUCUUIUIMHBI CTYJICHTBI JOJKHBI IOCETUTh JIEKITUOH-
HbIE, TPAKTUUECKUE U JJa0OpaTOPHBIE 3aHSATHS, IPOBOJIUTH CAMOCTOSITEIILHYIO pa-
00Ty, BBITIOJIHUTH KOHTPOJIbHYIO PaboTy, CIaTh 3a4eT.

JIeKIIMOHHBIE 3aHSATUS COCTABJSIIOT OCHOBY TEOPETHYECKOrOo OOydeHUs,
BKJIIOUYAIOT B C€0sl CHCTEMATU3UPOBAHHBIE OCHOBBI 3HAHUM MO JUCIUIUIUHE, KOH-
HEHTPUPYIOT BHUMaHUE 00YYaIOMUXCsl Ha HauboJiee CIOXKHBIX U Y3JIOBBIX BOMPO-
cax (uszuku. B xoje nekuuil npenoaaBaTellb U3NIaracT U pa3bsCHSAET OCHOBHEIE,
HanOoJIee CIOXKHBIC TMOHATUS TEMBI, a TAaKXKe CBSI3aHHBIC C HEH TEOPETUYECKHE U
MPaKTUYECKUE TPOOJIEMBI, AT PEKOMEH QMU Ha BBIMOJIHECHHE CAMOCTOSTEIHHON
paboTHI.

B xone nekuuit cTyieHTaM peKOMEHYETCS:

- BECTH KOHCTIEKTUPOBaHUE y4eOHOTO MaTepHaa;

- oOpalaTh BHUMAHUE Ha KAaTETOPUHM, MOJOKEHUS M 3aKOHbBI, PaCKpbIBAIO-
M€ COJAEpPKAaHUE TE€X WM WHBIX SIBJICHUW W TPOLECCOB, HAYYHBIC BBIBOABI U
MPAKTUYECKNE PEKOMEHAAIMH M0 UX MPUMEHEHUIO;

- 33J1aBaTh MPEMNOJAABATEII0 YTOUHSIOUIME BOMPOCHI C LIEJIbIO YICHEHHS TEO-
PETUYECKUX MOJIOKEHUU.

JIs ycriemHoro oBJafeHUs KypcoM HEOOXOIMMO TOCeNlaTh BCE JICKIWU,
TaK Kak TeMaTUYECKHUI MaTeprall B3aMMOCBI3aH MEKTy COOOM.

[IpakTuueckue 3aHATHSA - OTO aKTUBHAs (opMa ydeOHOTO mpoiiecca. SABms-
I0TCS JTOTIOJTHEHWEM JICKIIMOHHBIX KYpPCOB U CaMOCTOSITEIbHOW PaboOThl 00yUaro-
LIMXCs, a TAKXKE CPEACTBOM MPOBEPKH YCBOCHHS UMM 3HAHUM, JABAEMBIX Ha JIEK-
UM U B IIPOLECCE M3YUCHUSI PEKOMEHAYEMOU JIuTepaTypsl. [IpakTuueckue 3aHs-
THS BKIIFOYAIOT B ceOsl peIlICHHE 3a/1ay.
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JIaGopartopHbie paboTHI - yueOHOE 3aHATHE, B paMKaX KOTOPOTO OCYIIECTB-
JS€TCSl TOT WJIA UHOW HAy4YHBIA SKCIIEPUMEHT, HANPABJICHHBIN Ha MOJIYYEHHUE pe-
3yJbTAaTOB, UMEIOIIUX 3HAYEHUE C TOYKH 3PEHUS YCIEIIHOTO OCBOCHUS CTYICHTa-
MU y4eOHOM MpOorpaMMmbl.

[To pesynbTaTam npoBefeHHON 1abopaTOpHOM PabOThl CTYIEHTOM BBINOJI-
HSIETCS OTYET, T'JIe MPUBOJISATCS BCE HEOOXOANMbBIEC BBIUMCICHUS, 3aM0JHsAETCS Tao-
JUIA pe3yJbTaTOB WIM JAETCs OMMCAHUE OIbITa C 005S3aTebHOMN 3aUChI0 XUMHU-
YECKUX YPaBHCHHWH W BBIBOAOB. Kakmyio BBITIOJIHEHHYIO JaOOpaTOpHYIO paboTy
CTYIEHT 00s3aH 3alUTUTD; Ha 3aIUTE CTYICHT JOJKEH MOKa3aTh 3HAHUE TCOPUHU
¥ METOJIOB M3MEPEHUs, UCIIOJIb3yeMbIX B JJAaHHOU paboTe; yMeTh (popMyInpoBaTh
Y TIOHUMAaTh BCTPEYAIOIIMECS B JIAaHHOW pad0OTe 3aKOHOMEPHOCTH; 3HATh OMpejie-
JICHUS BCEX BCTPEYAIOMINXCS B paOOTE MOHATHI M BEJTMYHMH, YMETh aHAJIM3UPOBAThH
1 OOBSCHATH MOTYUEHHBIC PE3YIbTAThI U (POPMYIUPOBATH BHIBOJIBI.

BakHO# 4yacThi0 CaMOCTOSITEIBLHON pabOThI SBJISICTCS YTCHHE YYCOHOU H
HAy4YHOHM JTUTEpatyphl. B pamkax caMOCTOSITEIbHON pabOThI CTYJIEHT JIOJKEH pac-
CMOTpPETh TECOPETHYECKUN MaTepHuay, KOTOPbIA HE BBIHOCUTCS Ha JICKIWOHHBIN
Kypc.

YacThlo caMOCTOSITENILHOM pabOTHI SIBISICTCS BBIMIOJIHEHHE KOHTPOJIBHBIX
pabot. Ilpexae 4yem BBINOJNHATH 3aJaHUST KOHTPOJBHOW paboOThl, HEOOXOAHMO
W3YYUTh TEOPETUUECKUN MATEpHUAII, 03HAKOMUTHCSI C METOJMYECKUMHU YKA3aHUSIMU
M0 BBIMIOJIHEHUIO KOHTPOJILHOU paboThl. KoHTposbHas paboTa BKIIIOYAET Teope-
THUYECKYIO M TMPAKTAYECKYI0 4acTh. B pamkax MpakTUYECKOW YaCTHU CTYAEHTAM
HEOOXOIMMO PEIIUTh 33/1au, CTPYNIUPOBAHHBIE MO pa3ieiiaMm.

BrinmonHeHne W 3amuTa KOHTPOJIBHBIX PaOOT SBISAIOTCA HEMPEMEHHBIM
YCJIOBHEM JIJIs IOITYCKA K 3a4€Ty, 3K3aMeHY. BO BpeMs BBINOJIHEHUS KOHTPOJIbHBIX
pabOT MOXKHO MOJYYUTh TPYHIOBLIC WJIM UHIUBUAYAJIbHbIC KOHCYJIbTALUM Y TIpe-
MOJAaBATEIA.

[ToaroroBka K 3a4eTy, 3K3aMEHY MPEATOIAraeT:

- U3YYEHHE PEKOMEHAYEMOU JINTEPATYPHI;

- U3YYEHHE KOHCIIEKTOB JICKLUH;

- BBITIOJTHEHHE KOHTPOJIBHBIX padoT.

10. IMepevyennb uHGPOPMANMOHHBIX TEXHOJIOTHIi, MPOrPAMMHOIO0 o0ecTieYeHnsl U
HH(POPMAIMOHHBIX CIIPABOYHBIX CUCTEM, UCIOJIb3YyeMbIX
MPHU OCYLIECTBJICHUM 00Pa30BaTEJIbHOI0 MPOLECCa MO IMCHUIIINHE
[IporpammHuoe oOecrieueHue isi MPOBEICHUS JICKITUH, JEMOHCTpAIUHU TIpe-
senranuii: Microsoft Office 2003 u BeIIIE.

IIpodeccuonanbubie 0a3bl JAHHbIX,
HCIO0JIb3yeMble /ISl H3yYeHH sl AMCHUIINHBI (CBOOOIHBIN T0CTYII)
Nudopmarnmonnas cucrema «EnuHoe okHO AocTyrna K MHGOPMAIMOHHBIM
pecypcam» -
http://window.edu.ru/catalog/resources?p rubr=2.2.74.6
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11. Onucanue MaTepuaIbLHO - TEXHUYECKOH 0a3bl, He00X0AUMOM 1JIA
ocylecTBJIeHHsI 00pPa30BaTEJIbHOI0 MPoLecca Mo AMCIUIJINHE

11.1. TpeOoBaHus Kk ayTuTOPUAM (IIOMELEHUSIM, KAOUHETAM) J1JIs1
NpoBeeHNs 3aHATHI ¢ YKa3aHNEM COOTBETCTBYIOIIEr0 OCHAIIEHUS
VYyeOHas ayauTopus Uisl MPOBEJACHUSI YU4E€OHBIX 3aHATHM, MPEIyCMOTPEH-
HBIX MPOTPaMMOM crienuanuTeTa (A1 MpOBEACHUS 3aHATUN JIEKIIMOHHOTO THUIIA) -
aynutopus Ne 401 cooTBETCTByeT TpeOOBaHUSIM TOXKApHOW O€30MacCHOCTU U
OXpaHbl TpyJa MO OCBEIICHHOCTH, KOJIMYECTBY pabouux (IOCaTOYHBIX) MECT CTY-
neHToB. OcHallleHa He0OXO0IMMbIM 000pYyAOBaHKUEM, 00ECTIEUMBAIOIIIUM MPOBE/IE-
HUE TIPEIYCMOTPEHHOTO Yy4YEOHBIM IUIAHOM JICKITMOHHBIX 3aHATUNA IO JUCIIH-
iHe. OCBEIEHHOCTh pad0YuX MECT COOTBETCTBYET aeicTByrommm CHullam.
O6opynoBanue: CrieHAIM3UPOBAHHAS MEOEIb: CTOJBI YICHUYECKUE - 32
HIT., CTYJIbsl ydeHu4Yeckue —64 mr., Jocka HacTeHHas — | mT., CTOJ MpernojaBa-
tens — | wr., cTyn npenogasarens — 1 mr.
TexHuueckue cpencTBa oOydeHHUs, CIyKallue JJIsl PeACTaBICHUs yueo-
HOM nH(pOopMaIuu O0JNBIION ayAUTOPUH: (MIEPEHOCHOM IKpaH, MEPEHOCHON MPO-
EKTOpP, HOYTOYK IepEHOCHOM )
VY4eOHO-HaTJISIHbIE TOCOOUS - KOMIUIEKT Mpe3eHTaIui

11.2. IlepeyeHnb Jad0PATOPHOro 00OPYAOBAHUSA

VYuebHas ayauTopus AJisi MPOBEACHUS YUYEOHBIX 3aHSITUH, MPETyCMOTPEH-
HBIX MPOrpaMMoOil crienuanuTera (IJisl MPOBEACHUS 3aHSATUIA CEMHUHAPCKOIO THUIIA,
7a00paTOPHBIX PabOT, MPOMEKYTOUHON aTTECTALIMU, UHAUBUYAIbHBIX KOHCYJIb-
tauuii) - Jlaboparopust ®usuku (aynuropust Ne 312).

OO6GopynoBaHue: creruaIn3upoBaHHas MeOesb: CTOJIbl YUEHHUYECKUE, CTY-
Jbsl YYEHUYECKHE, IOCKA HACTEHHas — | WT., cToN mpenojasarens — | mT., cTyn
npernojiaBaresis — 1 mr.

JlabopaTopHoe obopya0oBaHue - JabopaTopHbie CTEHIBI: cTeH ] «3ydeHue
COOCTBEHHBIX KOJEOAHMM NPYKMHHOTO MAasATHHUKAY»;, CTeHA «CHSTHE BOJBT-
aMIIEPHBIX XapAaKTEPUCTUK AJIEKTPOHHOW JaMibly; cTeHna «OmnpeneneHue ropu-
30HTAJIBHOW COCTABJISIONIEH BEKTOPA HANPSIKEHHOCTH MAarHUTHOTO MOJIS 3€MIIHY;
cteH] «M3ydeHre 3aKOHOB BpallaTEIbHOTO IBWXKEHUSD»; cTeH[ «OrpeneneHue
OTHOWIEHUSI TEIUIOEMKOCTEN Bo3ayxa MeTtonoM Kinemmua Jlezopmay; ctenn «3Ha-
KOMCTBO C pa0bO0TOM 3JIEKTPOHHOTO ociuiuiorpada»; creny «M3mepenrue MoMeHTa
WHEPIIUU MAaxOBOTO KOJIECa U CHJIbl TPEHUSI B oriopax»; cTeHa «OnpeaeseHue Ko-
s punenTa BHYTPEHHETO TPEHUS  JKUAKOCTH IO METOIY CTOKCa»; CTEH]I
«OmnpeneneHue MOMEHTA HWHEPIIMU Tejla METOJOM KPYTHUJIBHBIX KOJeOaHU;
cteH]] «CHSTHE BOJIbT-aMIIEPHBIX XapPaKTEPUCTHK CEJICHOBOTO M IepMaHHUEBOTO
BEITIpsIMUTENEH; cTeHn «OnpeneneHue eMKOCTH KOHAEHCAaTOpa C MOMOIIBI0 Oall-
JUCTUYECKOTO rajbBaHoMeTpay; cymmmibHb mkad CHOJI — 1 mT., ammepmerp
JIEMOHCTPAllMOHHBIA — 1 MIT.,B€Chl HACTOJbHbIE — 1 IIT., BEChl TEXHUYECKHUE C
pazHoBecamu — | mIT., yHUBEpCcaIbHbIM UCTOYHUK TTuTanus Y UII-2 — 1 mt., ctenn
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«M3mepenune ynenbHOM HMHTErPAIBHOW YYBCTBUTEIBHOCTH W CHSTHE BOJIBT-
aMIIEpHON XapaKTEPUCTUKH (POTOIIEMEHTa ¢ BHyTpeHHeM potorddekTom doTo-
CONPOTUBJIEHU»; CcTeHA «OnpeneneHue JJIMHBI CBETOBOM BOJIHBDY; CTEH]
«OmnpexaeneHne KOHIEHTPaMK BOAHOTO PacTBOpa caxapa Mo CpPeACTBOM IMOJISIPHU-
MeTpa»; cteHn «OnpeneseHue paanyca KpUBU3HBI JIMH3bI C MOMOIIBIO KOJIEI
HproTOHA, MOMy4YEHHBIX B MOHOXPOMAaTHYECKOM CBETe»; CTeHJ «OmnpeneineHue
MOKA3aTessl MPEJOMIICHHUS CTEKIIA C MOMOILIBI0 MUKpPOCKOMay; ctenn «Omnpenene-
HUe 3akoHa Mamoca»; Hacoc Komosckoro, anmapar Knemma-/le3opma, Tepmo-
METp AEMOHCTPALMOHHBIN — | miT.
VY4eOHO-HaTISTHBIE TOCOOMS - KOMIUICKT TUIaKaTOB.
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1. IlepeyeHb KOMIIETEHUMH € YKAa3aHUEM ITANoOB UX (popMUPOBaAHUA B
npouecce 0CBOCHUs Y4eOHOM TUCHUILIMHBI

1.1. IlepeyeHb KOMIIETEHIIU I

OIIK-1: CriocobeH pemath MHXEHEpHBIE 337a4d B MPOPECCHOHATBHOM J1e-
ATEJIIBHOCTU C HCMOJBb30BAHUEM METOJIOB €CTECTBEHHBIX HAyK, MAaTEMATHYECKOIO
aHaJau3a U MOJEIINPOBAHMS.

OIIK-1.1. lemoHCTpUpyeT 3HaHHUSI OCHOBHBIX MOHATHHA M (yHIaMEHTalIb-
HBIX 3aKOHOB (PU3MKH, IPUMEHSAET METO/Ibl TEOPETUUECKOTO U IKCIIEPUMEHTAIIBHO-
IO UCCIIEJOBaHMS (PU3NUECKUX SBICHUM, IPOLECCOB U OOBEKTOB

OIIK-1.5. Ucnonw3yeT ¢hu3nko-MaTeMaTUUECKUI amnmapar Jjisd pa3paboTKu
IPOCTBIX MATEMAaTUYECKUX MOJIEIEN SBJIECHUH, MPOLIECCOB U OOBEKTOB MpH 3aJaH-
HBIX JOITYLICHUSAX U OTPAHUYCHUAX

1.2. Dransl popMUpOBaHUS KOMIIETEHLHII B Mpolecce

O0CBOCHUSA YU4eOHOM TUCIUIIIHHBI

HaumenoBanue 3Tama

Conep:xanue 3Tana
(BuabI yueOHOM padoThI)

Koabl popmupyembix Ha
JTamne
KOMIIeTeHIU I

Oran 1. dopmupoBaHue
TeopeTuyeckoil 0a3bl 3Ha-
HUI

Jlexunu, camMocToOsITeNIbHAs paboTa
CTYICHTOB C TEOPETUYECKON 0a30ii,

IMPAKTUYCCKHEC 3aHATHA

OITK-1
(OIIK-1.1, OTIK-1.5)

Oran 2. ®opmupoBaHue
YMEHUH

HpaKTI/I‘leCKI/IC 3aHATHA W BBIIIOJIHC-

HUE JJA0OPATOPHBIX padboT

OIIK-1
(OIIK-1.1, OTIK-1.5)

Oran 3. ®opmupoBaHue
HaBBIKOB  TPAKTUYECKOTO
WCIOJIb30BAaHUS 3HAHUN U
YMEHUH

Brimonnenue KOHTPOJIbHBIX pa60T

OIIK-1
(OIIK-1.1, OTIK-1.5)

Oran 4. Ilposepka ycBo-
€HHOT'0 MaTepuana

3aIJ_[I/ITa KOHTPOJIbHBIX pa60T, 3a4cCT,

9K3aMCH

OITK-1
(OTIK-1.1, OTIK-1.5)

2. Onucanne nmokasareseil 1 KpuTepueB OLCHUBAHUSA KOMIIETEHUMH HA
Pa3JIMYHBIX JTanax ux (pOpMHUPOBAHUS, ONIMCAHUE IIKAJ OLEHUBAHUS

2.1. Iloka3aTean U KpUTEPUU OLICHUBAHUSA KOMIIETEHIUI
HA Pa3JIMYHbIX 3Tanax ux popmMmupoBaHus

Oran popmupo- | Kopx xomme- | Ilokazatenu ore-
BaHUs KOMIIETEH- TEHIINN

005041

HUBaHUS KOMIIE-
TEHIIUN

Kpurepun

CnocoOsI oLeH-
KN

Oran 1. ®opmu- | OIIK-1

poBanue  Tteope- | (OIIK-1.1,
tuueckor  Gasel | OTIK-1.5)

- TIOCEUIECHUE JIEK-
LUOHHBIX U TIIpaK-
THYECKUX 3aHSITHUI;

- HaJIMYUE KOHCIICKTa | y4aCTHUEC B OHC-
J'ICKLII/Iﬁ o BCEM TC- | KyCCHUU
MaM, BBIHECCHHBIM Ha

3HaHUU - BEJEHUE KOH-| JIGKIIMOHHOE O0CYX-
CTICKTAa JICKINM;
Oran 2. ®opmu- | OIIK-1 - BBINIOJIHEHUE JIa- pELIEeHH! | - HaIllUCaHUE

poBanue ymenuit | (OIIK-1.1,

OopaTopHBIX  pa-

oT4y€Ta 10 Ja-

16




(pemenne 3amaun | OITK-1.5) 00T; - 3a7aHus Jaboparop- | 6OpaTOPHBIM
1o o0pasiry) - pelieHHe 3ajad | HeIX paboT BBINOJHE- | paboTaM U pe-
MPAKTUYECKOTO HBI B [I0JIHOM 00bEME | IIEHHE TUIIOBBIX
3aHATUS 3a7a4 Ha Ipak-
TUYECKUX 3aHs-
TUSX
Oran 3. ®opwmu- | OIIK-1 - HaIW4Yue Tpa- | - KOHTPOJbHBIE pabo- | KOHTPOJIbHBIE
poBanue HaBbikoB | (OIIK-1.1, BHJIBHO BBITION- | THI UMEIOT TIOJIOXKH- | paboThI
MPAKTUYECKOTO OIIK-1.5) HEHHBIX KOH- | TEJIbHYIO PELECH3UI0 U
UCIIOJIb30BaHUs TPOJIBHBIX padoOT JIOIIYILIEHBI K 3alUTe
3HAHUU U YMEHUH
Oran 4. [Iposepka | OIIK-1 - YCIIEIIHAas 3allli- | - OTBETHI HA BCE BO- YCTHBIN OTBET
ycBoeHHoro Ma- | (OIIK-1.1, Ta KOHTPOJIbHBIX MIPOCHI 110 KOHTPOJIb-
Tepuana OIIK-1.5) pabor; HBIM paboTam;
- 3aUeT; -OTBETHI Ha BOMPOCHI
- DK3aMEH 3ayeTa;
- OTBETHI Ha BOIIPOCHI
HK3aMEHALIMOHHOIO
ounera
2.2. Kpurepuu oueHUBaHUS KOMIETEHIUH 10 YPOBHIO

UX C()OPMUPOBAHHOCTH

Kox xommeren-

YpoBHU cHOPMUPOBAHHOCTH KOMITETEHIIUIN

LIUY, THAUKATOP 0a30BbIil CpeaHU BBICOKHMH
OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIIK-1.1) - OCHOBHbIE (DU3MYECKHE | - OCHOBHBIE (u3Huye- | - OCHOBHBbIE (hu3MUe-
SIBIICHUS, CIUHUIBI W3- | CKUC SIBIICHUS, CIAWHH- | CKHC SIBJICHUS, CIUHU-
MepeHus  (GU3NYECKUX | bl U3MepeHust puszuue- | bl U3MEpeHus QGu3n-
BCJIMYMH. CKUX BEJINYUH; YECKUX BEIIUYHH;
YMmerh: - OMBITHBIE O0OCHOBa- | -  (yHIAMEHTAIbHbIC

- IPUMEHSTH METO/IbI
TEOPETUYECKOr0 UCCIIe-
JIOBaHMSI (PU3NUECKUX
ABJICHUM, IIPOLIECCOB U
00BEKTOB.

Baanerb:

- MaTeMaTHYECKUMHU Me-
TOAAMH PEUICHUS THUIIO-
BBIX 3a7a4

HUS OCHOBHBIX (U3H-
YECKUX 3aKOHOB.
YMeTh:

- IPUMEHSTh METO/IbI
TEOPETUUECKOTO HCCIIe-
JOBaHUS (PU3UUECKHUX
SIBJIEHUM, MIPOLIECCOB 1
00BEKTOB;

- MPUMEHSITh METO]IbI
AKCIEPUMEHTAIBHOTO
uccneaoBaHus pusnde-
CKHX SIBJICHMH, IpOLIeC-
COB U OOBEKTOB.
Baagers:

- METOJlaMU JKCTEepH-
MEHTaJIBLHOT'O HCCIe0-
BaHUA (U3UYECKUX SB-

JICHWH, TMPOLECCOB H
00BLEKTOB;
- MaTeMaTHYECKIUMU

MOHATHUS, 3aKOHBI W
TEOPUU  KJIACCUUYECKOU
U COBpPEMEHHOH (pusu-
KH;

- OmBITHBIE 00OCHOBa-
HUSL OCHOBHBIX (U3HU-
YCCKUX 3aKOHOB.
YMeTh:

- PUMEHSTH METOIBI
TEOPETUIECKOI0 UC-
cleloBaHus puznye-
CKUX SIBJICHMI, TIpOIIEC-
COB U OOBEKTOB;

- IPUMEHSTH METObI
HKCIIEPUMEHTAIBLHOTO
UCCIenoBaHus Gu3nde-
CKMX SIBJICHHI, ITpOIIEC-
COB U O0BEKTOB;

- aHaJU3WpOBaTH pe-
3yNbTaThl HCCIEI0BA-
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METOJaMU pPEIICHUA
THUIIOBBIX 3aJa4.

HUSL.
Baaners:

- METO/IaMU TEOpEeTHYEC-
CKOTO  HCCJICIOBAHUS
(bU3NYeCKUX  SIBIICHHIA,
MPOLIECCOB U 0OBEKTOB
- METOJlaMH 3KCIIePH-
MEHTAJIBHOTO HCCIICIO0-
BaHUS (PU3UYCCKUX SIB-

JIEHHH, TIPOLIECCOB U
00BEKTOB;

- MaTeMaTU4YEeCKUMHU
METOJAaMH  PEIICHHS
THUIOBBIX 3a]1a4.

OIlK-1 3HaTh: 3HaTh: 3HaTh:

(OIIK-1.5) - OCHOBHBIC TIOHSITUSI | - OCHOBHBIC TIOHATHS | - OCHOBHBIC TIOHATHSA
bU3HMYEeCKOro  MOJENH- | (U3UYECKOTO MOJACIH- | (PU3NYECKOrOo MOJIeIH-
pOBaHUA. pOBaHUs; pOBaHU;

Ymersb: - OpUHIMIOB  GU3WYe- | - TPHHIUNBL  (pu3nye-
- BBIOMpATh CHOCOOBI, | CKOTO MOACIUPOBAHUS. | CKOTO MOJICIUPOBAHUS
MOJCIA W 3aKOHBI IS | YMETh: - (busuKo-
pemieHuss  (PU3MYECKHX | - BBIOMPATh CIIOCOOBI, | MATEMATHYCCKHA  aIl-
3a/a4. MOJICIM M 3aKOHBI JJIA | mapar i pa3paOdoTKu
Baanern: peuieHus (U3NYECKUX | MPOCTBIX MaTeMaTHye-
- (bu3UKO-MaTeMaTU— | 3aJ1ay; CKHMX MOJICIICH.

YECKUM anmapaTroM JUIs | - MOJy4YaTh Pe3ybTaThl | YMeTh:

pa3paboTKu MPOCTHIX | MOJICIUPOBAHUS. - BBIOMpaATh CIOCOOBI,
MaTeMaTU4ecKnux Moje- | Baagern: MOJICJIA W 3aKOHBI A

JIEH.

- (usuko-maremaTr—
YCCKUM annapaTOM JUUIA
pa3paboTKU  MPOCTHIX
MAaTEMATHUYCCKUX MO-
JeJieH,

- MaTeMaTU4YCCKUMHU
METOJaMH peleHust
THUIOBBIX 3a/Ja4.

pemieHuss  (QU3MIECKUX
3aj1ad4;

- HWCMOINIb30BaTh (HU3H-
KO-MaTeMaTHYeCKHH
ammapat Juisi pa3padoT-
KM TPOCTBIX MaTeMaTH-
YeCKUX MOJeNei;

- MOJy4YaTh PE3yJbTaThl
MOJIETUPOBAHHS.
Baagern:

- (usuko-maremMaTu—
YECKUM aIllapaTom st
pa3pabOTKH  MPOCTHIX
MaTEeMaTHYECKUX  MO-
eIen,

- MaTeMaTHYEeCKUMH
METOIaMH pereHus
THITOBBIX 3aJ1ay4,

- HaBBIKAMH aHaJIA3a
pe3ylnbTaTOB  MOJEIH-
pOBaHUSI.
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2.3. Hkanabl oueHuBaHusA GopMHUPOBAHNS MHAUKATOPOB J10CTHKEHUSI

KOMIIeTEeHIIUH

a) lllkana oneHuBaHUs IK3aMeHA

IIIxama onieHnBaHusd

Kpurepuu onieHuBanus

OLICHKAa «OTJIHYIHO»

Bce mHIMKATOpHl AOCTM)KEHHH KOMIETEHIMH C(HOPMHPOBAHBI
Ha BBICOKOM YPOBHE M CTYJIEHT OTBEYAET HA BCE JOMOIHHUTEIb-
HBIE BOTIPOCHI.

Teoperndeckoe coaepKaHUE TUCHUIUIMHBI OCBOEHO IOJHO-
cThio, 0e3 mpobenoB. CTYAEHT JEMOHCTPUPYET IMOJIHOE COOT-
BCTCTBUC 3HaHI/II71, YMCHI/Iﬁ MW HABBIKOB IIOKAa3aTCJIsIM U KPUTC-
pHAM OLICHMBAHHSI HHINKATOPOB JOCTIKCHNSI KOMICTEHIIMH Ha
dbopmMHEpyeMOM TUCHMITIMHON ypoBHe. OmnepupyeT mpuoodpe-
TCHHBIMU 3HAHHUSMH, YMCHUSMH M HaBBIKAMH, B TOM YHCIE B
CUTyalusax MOBBIIIEHHON CI0KHOCTH. OTBEUaeT Ha BCe BOIIPO-
cbl Omiera 6e3 HaBOAAILIMX BOIIPOCOB CO CTOPOHBI MPETo/iaBa-
tens. He ucneIThIBaeT 3aTpyJHEHUH IIPU OTBETE HA JIOIIOJIHH-
TeJIbHBIE BONPOCHL. 3aJjauy peln IpaBUiIbHO.

OLICHKA «XOpPOoI1lI0o»

OnuH MHIUKATOP AOCTXKEHUS KOMIIETEHIIMU c(popMuUpoBaH Ha
BBICOKOM YpPOBHE, a JPYrod MHIUKATOP JTOCTH)KCHHUS KOMIIC-
TEHIIUU CPOPMUPOBAH Ha CPEITHEM YPOBHE;

- BCC MHJIMKATOPBI IOCTUKCHUH KOMIETEHIIMH CPOPMHUPOBAHBI
Ha CpedHEM YpPOBHE, HO CTYIEHT apIr'yMEHTUPOBAHHO OTBEYAET
Ha BCE JIONIOJHUTEIIBHBIC BOTIPOCHI,;

- OJMH HMHJUKATOp AOCTHXKEHHUH KOMIETEHLMH c(HOPMUPOBAH
Ha CpPEJIHEM yYpPOBHE, a JIPYroi Ha 0a30BOM YPOBHE, HO CTYACHT
YBEPEHHO OTBEYACT Ha BCE JIONIOJHUTEIIBHBIC BOITPOCHI.
Teoperudeckoe cojaepkaHUE TUCIMILIMHBI OCBOCHO ITOJIHO-
CTh10, 0e3 mpobenoB. CTyAEHT NEMOHCTPHUPYET MOJIHOE COOT-
BETCTBUE 3HAHHI, YMEHUN M HABBIKOB MOKAa3aTelsiM U KpHUTe-
pyuAM OLOCHUBAHUSA UHAUKATOPOB AOCTHXKCHUS KOMIICTCHIIMN Ha
dbopMupyeMOM AUCHUIIIMHONW ypoBHEe. Omepupyer mpuooOpe-
TCHHBIMU 3HAHUAMHU, YMCHUAMU U HABBIKAMH; €TI0 OTBCT IIPECI-
CTaBJISIET TPAMOTHOE M3NIOKEHHE Y4eOHOro MaTepuasa Mo Cy-
MIECTBY; OTCYTCTBYIOT CYIIICCTBCHHBIE HETOYHOCTH B (POpPMY-
JUPOBAHUU TIOHATUH; MPABUILHO MPUMEHEHBI TEOPETHUECKUE
IMMOJIOKCHHS, MOATBCPKACHHBIC IIPUMEpaAMU. Ha JABa TCOPCTU-
YeCKUX BOIPOCca CTYJCHT J1aj MOJTHBIE OTBETHI, HA TPETHUH - TIPH
HABOJIAIIMX BOIPOCAx MpernojaaBareis. [Ipu oTBeTe HA IOMOI-
HUTEJIBHBIE BOIIPOCHI IOMYCKAaeT HETOYHOCTH. 3a7auy pemimil.

OLICHKA «YAOBJECTBOPUTE/Ib-
HO»

Bce mnankaTophl JOCTHXKEHUH KOMIETEHIMH CHOPMUPOBAHBI
Ha 6a30BOM ypOBHE;

- OAVH HMHIUKATOPp AOCTMIKCHHA KOMIICTCHIHUHN Cq)OpMHpOBaH
Ha 0a30BOM YpOBHE, JAPYTroi Ha CpelHEM YpOBHE, HO CTYICHT
3aTPpyAHACTCA OTBECTUTH HAa NOIIOJTHUTCIBHBIC BOITPOCHI.
Teopernueckoe copepkaHue TUCIHUILUTUHBI OCBOCHO YaCTHYHO,
HO TpoOJIeMbl HE HOCST MPUHIMIMAIBLHOTO Xapakrepa. Cry-
JEHT IEMOHCTPUPYET HETIOTHOE COOTBETCTBUE 3HAHHM, YMEHUIA
M HABBIKOB ITOKA3aTC/IIM U KPUTCPUAM OLCHUBAHHUA WHAWKATO-
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POB JTOCTMKECHUSI KOMIETCHIIUN Ha (OPMHPYEMOM JTUCIHUILIH-
HOW ypOBHE: JIOMYCKAIOTCS 3HAYUTEIbHBIE OMIMOKHU, MPOSIBIIS-
eTCsl OTCYTCTBHE 3HAHUH MO PSY BOIPOCOB. 3aTPYAHSIETCS OT-
BEUaTh Ha JOMOJHUTEIbHBIE BOMPOCHL. 3a1auy pemrui Ha 50%.

OLICHKA «HEYA0OBJIETBOPU-
TCJIBbHO»

NHnukaTopbl TOCTHXKEHUS KOMIIETCHIIMH CHOPMHPOBAHBI Ha
YpOBHE HUXKE 0a30BOTO U CTYJIEHT 3aTPYTHSETCS OTBETUTH HA
JIONTOJTHUTEIbHBIE BOIPOCHI.

TeopeTnueckoe coaepKaHue TUCLUIUIMHBI OCBOEHO YaCTHYHO.
CTylleHT JEMOHCTPUPYET SIBHYIO HEIOCTATOYHOCTh WJIW TOJI-
HO€ OTCYTCTBME 3HAHUM, YMEHUNW M HABBIKOB HA 3aJIaHHOM
ypoBHE C(HOPMUPOBAHHOCTH WHIUKATOPOB JTOCTHKEHHUS KOM-
MIETCHITNH.

0) llIkana oneHnBaHus 3a4eTa

IIIxama onieHnBaHus

Kpurepuu onieHuBanus

3auTeHo

Bce nnaMKaTopel 1OCTHXKEHUN KOMIIETEHIIMN ¢(OPMHUPOBAHbBI HA
YpOBHE HE€ HMIKE 0a30BOro M CTYIEHT OTBEYaeT Ha JOIOJIHHU-
TEJIbHBIE BOIIPOCHI

-IIPOYHO YCBOWJI PEyCMOTPEHHBIN IPOrPaMMON MaTepua;

- IPaBUJIBHO, apPTYMEHTUPOBAHO OTBETUJI HA BCE BOIPOCHI;

- TOKa3aJl TIIyOOKHME CHUCTEeMaTHU3WPOBAHHBIE 3HAHUS, BIaJEeT
IIPUEMAMH PACCYXKIEHUS U CONOCTABIISIET MaTepuall U3 Pa3sHbIX
HMCTOYHUKOB: TEOPUIO CBS3BIBAET C IIPAKTUKOM, APYTUMU TEMaMU
JAHHOTO Kypca, APYTUX U3y4aeMbIX IIPEIMETOB;

- 0e3 O1KOOK BBINOJIHUI IPAKTUYECKOE 3a/1aHNe

Hezauteno

Bce nHaMKaTOpBl JOCTHIKEHUH KOMIIETEHIMHN c(hOpMUPOBaHbI Ha
ypOBHE HHXKe 0a30BOrO M CTYICHT 3aTPYAHSETCS OTBETUTH Ha
JOTIOJTHUTEIbHBIE BOIIPOCHI.

BericTaBnsiercs cTyneHTy, KOTOpbli He cipasuiics ¢ 50% Borpo-
COB U 3a/laHUil Ousera, B OTBETax Ha Jpyrue BOIPOCH! JOMYCTUI
cyliecTBeHHbIe ommOKknu. He MOoXkeT OTBETUTHh Ha JOMOIHUTETh-
HbI€ BONIPOCHI, IPEAJIOKEHHBIE NTPETIOAaBATENIEM.

B) llIkaJia oeHMBaHMsI KOHTPOJILHBIX padoT

IIIkxama orieHBaHus

Kpurepuu onieHuBanus

3auTreHo

Bce uHIuKaTopbl JOCTHKEHUI KOMITETEHITUH c(hOPMUPOBAHBI Ha
YpOBHE HE HIKE 0a30BOTO.

JlaHbl OTBETHI Ha BCE TEOPETHUYECKHE BOMPOCHL. Bce pacdersl
BBIITOJIHCHBI BEPHO U UMCIOT HGO6XOI[I/IMI)IG TIOSICHCHU S

Hezauteno

Bce uHIuKaTopb! JOCTHKEHUN KOMITETEHITUH c(hOPMUPOBAHBI Ha
YpOBHE HIUKE 0a30BOTO.

B pacuerax momyreHsl ommOKH, HEOOXOAUMBIE MOSICHEHUS OT-
CYTCTBYIOT, HMCIOTCA OolIOKHU B TCOPCTUICCKHUX BOIIPOCAX.

3. TunoBble KOHTPOJIbHbIE 32/IaHNSI U MHbIE MAaTEePHUAJIbI, HEOOXOAUMBbIE LISl
OLICHKM 3HAHMH, YMEHHUH, HABbIKOB, XaPAKTEPU3YOIIHUX ITanbl opMuUpoBa-

HHUS KOMIIETEeHIIUH

Kon Otansl GOPMHUPOBAHUS KOM- Tunossle 3a1aHus

KOMIICTCHIIN

TIETCHIINH (o1IEHOYHBIE CPEJICTBA)
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OINK-1 (OIK-1.1,
OITK-1.5)

Ortan 1. ®opMupoBaHUE TEO-
peTudeckoi 6a3bl 3SHAHUN

- TUCKYCCHSI: BOIIPOCHI JIsl 00CyKe-
HUs (METOAMYECKUE PEKOMEH AT
JUISL IPOBEJICHUS] TPAKTHUECKUX 3aHs-
THI)

Ortan 2. opMupoBaHue yme-
HUH (pemieHue 3agadu mo oo-

pasity)

- HalMcaHue oT4eTa 1o jadbopaTop-
HBIM padOTaM U PEUICHUE THITOBBIX
3aJa4 Ha MPAKTUYECKUX 3aHATHSIX C
HCII0JIb30BAHNEM IaKETOB IPUKJIIA-
HBIX [IPOrPaMM U OHJIAMH KaJbKyJls-
TOPOB MpU pabOTe ¢ pa3MEPHBIMU Be-
JUYUHAMHU

Oran 3.  ®opmupoBaHUE
HAaBBIKOB IIPAKTUYECKOTO HC-
II0JIb30BAaHUS 3HAHUM U yMe-
HUM

- KOHTPOJIbHBIE paOOTHI: TIepeueHb
BOIIPOCOB 110 BapuaHTaM (MeToJuue-
CKH€ PEKOMEH/IAINH )

Oran 4. IIpoBepka ycBOEHHO-
ro MaTepuana

- BOIIPOCHI K 3a4€Ty, dK3aMeHY (IpHu-
JoxxeHue 1)

4. Meroan4yecknue MaTepHAaJibl, ONpeAe/siionue Npoueaypbl OlCHUBAHUSA
3HAHU, YMEHUI U HABBIKOB

3auer

3adeT MPOBOAUTCS B 3aJlaHHBIA CPOK, COIIacHO rpaduKy ydeOHOro mporec-
ca. 3aueT npoxoauT B hopMe codeceoBaHus 10 OMIeTaM, B KOTOPhIE BKIIIOYAIOT-
Csl TeopeThyeckue BOmpochl. IIpu BBICTABICHUM 3adyeTa YYUTHIBACTCS YpPOBECHB
MPUOOPETEHHBIX KOMIIETCHIIMM CTyJeHTa. AyJAUTOPHOE BpeMs, OTBEJICHHOE CTY-
JICHTY, Ha OATOTOBKY - 30 MUH.

JK3aMeH

[TpoBoauTCs B 3adaHHBIN CPOK, coriacHo rpaduKy yuyeOHOro mpoiecca. JK-
3aMeH MpoxoauT B (opMe cobecenoBaHus MO OMIETaM, B KOTOPBIC BKJIIOUAIOTCS
TeOpeTUUYECKUE BOMPOCHl. [Ipu BHICTaBIEHUH OLICHOK YYHMTBIBACTCS YPOBEHb MpPH-
OOpETEeHHBIX KOMIICTCHITUN CTYyJIeHTa. AyJIUTOPHOE BpEeMs, OTBEJACHHOE CTY/CHTY,
Ha MOArOTOBKY — 30 MUH.

KonTpoabnas padora

DTO BHEAyJIUTOPHBIN BUJ CAMOCTOSITENBHOU pabOThl CTYIeHTOB. KOHTpOIB-
Has pa0oTa BKJIIOYAET B ceOsl 3a/1au, OXBATHIBAIOIIUX M3y4aeMble pa3feibl Pu3u-
k. PaboTa BBIMIONHSIETCS MO BapuaHTaM, COIVIACHO TocienHed mudpe mudpa u
C/IaeTcsl Ha MPOBEPKY.

[Tocne mpoBepku KOHTpOJbHAS pabOTa BO3BpAILlAETCsl CTyIEHTaM Ui MOJ-
TOTOBKH €€ 3aIlIUTE.

3aiuTa KOHTPOJIBHOM pabOThl MPOBOJAUTCS HA SK3aMEHAIIMOHHOW CECCUU U
SIBIIIETCSI OCHOBAaHWEM ISl JIOMyCKa CTyJeHTa K JK3aMmeHy. [lpu 3amute KOH-
TPOJBHOU PabOTHI CTYACHTHI JOJKHBI OTBETUTh HA TEOPETUYECKHE BOIPOCHI 1O
TEMaTUKE KOHTPOJIBHOU pabOTHI.
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TemaTnka KOHTPOJIBLHOH padoThl Ne 1
7. KuHemaTuka MmoCTyIaTeIbHOTO U BPallaTeIbHOTO ABHKCHHIA.
8. JluHamMuKa IMOCTYNaTeIbHOTO JBMYKEHUS, 3aKOH COXPAHCHHS HMITYJIbCA.
9. Mexanudeckas padbota, MOIIHOCTh, KIT/I.
10. DneMeHTHI cieuaIbHON TEOPUH OTHOCUTEIIBHOCTH.
11. JInHaMuKa BpaIiaTeIbHOTO JBHKCHUS.
12. MexaHHKa )XHJIKOCTECH 1 Ta30B; MEXaHUICCKOS HaNpsOKeHHE, 3aK0H [yka.

TemaTnka KOHTPOJIBLHOH PadoTHI Ne 2

5. DNexkTpocTaTHKa.

6. IlocTOSIHHBIN TOK.

7. Maraetusm.

8. KoiebaHus u BOIHEL.

IIpakTnyeckue 3aHATHSA

[IpakTHdeckue 3aHITHS - METOJ PEIPOAYKTUBHOTO 00ydeHuUs, oOecreunBa-
IOLIUI CBSI3b TEOPUU U MPAKTUKU, COACHCTBYIOIIUN BBIPAOOTKE Y CTYJEHTOB yMe-
HUW Y HaBBIKOB MPUMEHEHUSI 3HAHUM, TTOJIYYCHHBIX Ha JICKIIUU U B XOJ/I€ CAMOCTOSI-
TEJILHOU pabOTHI.

[Ipu mpoBeneHMHM MNPAKTUUYECKUX 3aHATUNA CTyACHTaM MpeaiararoTcs JBa
BUJIa 33Ja4 110 TeMaM, OTBEJICHHBIM Ha MPAaKTUYECKOE 3aHATHE (COrIacHO pabouei
nporpamMme y4eOHOU TUCIUTIITUHBI):

- THUIOBBIE 33/1a4d, 0Opaslbl, PEIICHUS KOTOPHIX OBLIM PAaCCMOTPEHBI Ha
JIEKLIUH, TTPU UX PELICHUH PUMEHSETCS] OJHO MpaBuUiio (Ppopmyiia, 3aKOH);

- 3amauyd, TpeOyrolue s pelIeHUs MPUMEHEHHS HECKOJIbKUX TPaBUI
(bopmyn, 3akoHOB), mocTpoeHus rpadukoB. Kak mpaBuiio, 00pas3iibl TakKUX 3aj1a4y
Ha JISKIIUSIX HE pacCMaTpPUBAIOTCS.

Jduckyceust

[Ipu mpoBeAeHUM TUCKYCCHUU CTYACHTaM ISl OOCYXIACHHUS TPEIaratoTcs
BOTIPOCHI TI0 TeMe, OTBEICHHOI Ha MPaKTHYECKOe UK J1a00paTopHOE 3aHATHE (CO-
IJIaCHO paboueil nmporpamme yueOHOU qucuUIUIMHbBI). [Ipu oTBeTe HA BOMpPOC CTY-
JIEHT JOJDKCH PaCKpBITh TEMY, YKa3aTh Pa3MEPHOCTH HCIOJIb3YEeMbBIX (hHU3HUECKHUX
BEJTUYMH M UX CMBICIL.

JlaGopaTopHnasi padora

[IpoBenenue 1abOpaTOpHBIX PabOT MO3BOJSET CTYIEHTaM YriyOuTh U 3a-
KPEIMUTh TEOPETUUYECKHUE 3HAHUS, Pa3BUTHS HABBIKOB CAMOCTOSITEIHLHOTO DKCIIEPH-
MEHTHPOBaHUs. BKITIOUaeT MOArOTOBKY HEOOXOAMMBIX JIJIS OIbITa (IKCIIEPUMEHTA)
npuOOpoB, 00OPYIOBaHUS, COCTABICHUE CXEMBI-TIaHA OTBITA, €T0 MPOBEACHHUE U
OMKMCaHWE. YYamuecs NPHOOPETAIOT YMEHUS M HABBIKH, HEOOXOJIUMBIE UM B TIO-
cleayromei mpodhecCHOHATFHOM NESTEIBHOCTH U CITOCOOCTBYIOT (DOPMHUPOBAHUIO
TIPUYUHHO-CJICICTBCHHBIX CBS3CH 3aKOHOB (DU3UKU U UCCICAYECMBIX SIBJICHHM.
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Ipuioxenue 1

Bonpocsl k 32a4éTy 10 JUCHMITIMHE
«Puzuka»

Bonpocs 17151 npoBepky ypoBHsi 00yuyeHHOcTH «3HATD)

[Ipeamer u 3anaun puzuku. OCHOBHBIE OHATHS MeXaHUKU. CucTeMa eUHUII.

Kunemartuka. YpaBHeHHs ABHKEHNSI MTHOBEHHBIE CKOPOCTh M YCKOPEHHUE.

3. Kunematnka BpamiaTelIbHOTO IBMKEHUSA. YTJOBBIE CKOPOCTh W YCKOpPEHHE.

CBs13b M€Ky JUHEHHBIMU U YTJIOBBIMH XapaKT€pUCTUKaMH JBHKeHus. Hop-

MaJbHOE, TAHT€HIMAIBHOE U MTOJIHOE YCKOPEHHE.

Jlunamuka tBeporo tena. [lonsaTus cuisl u Maccebl. 3akoHbl HeroTOHA.

5. Ilunamuka BpameHusi TBEpAOro tena. MoMmeHt cuiibl. MoMeHT uHepuun. Oc-

HOBHOW 3aKOH BpaIllaT€JIbHOTO IBUKEHUS.

MoMeHTBI HHEPIUU CTEPKHA, 00pyya, nucka. Teopema llTeitnepa.

Cunsl ynpyroctu. Bunsl nedpopmanuu. 3akon I'yka.

8. Cuibl TpeHUs NOKOS, CKOJIbXKEHUA U KaueHus. Cuina conportusieHus. @opmysa
Crokca.

9. Cunbl nHEPIUHU

10. Craruka. YcnoBusi paBHOBECHS TeJ.

11. Bec tena u ero usamepenue. Cuiibl TATOTEHUA. 3aKOH BCEMHPHOTO TATOTEHHS.
Kocmuueckne ckopoctu

12. MoMeHT KOJHMYeCTBA JBIIKEHHUS. 3aKOH COXPAHEHHS MOMEHTa KOJIWYECTBA
NBUKEHUA (uMItynbea). ['upockonmyeckuid 3 PexT.

13. 3akoH coxpaHeHUs] UMITYJIbCca

14. Pabota u sHeprus. MomHOCTb. DHEprusi KHHETUYECKasi U MOTEHUIUAIbHAas.

15. 3aKoH COXpaHEHUS SHEPTHH B MEXAHUKE.

16. TlocTtynatsl cnienuanbHOW TEOPUU OTHOCUTENbHOCTU. [IpeobpazoBanus ['amu-
nes u JlopeHna.

17. DnemeHTapHbBIN 3apsi. DIEKTPUUECKHM 3aps]l Tell. 3aKOH COXpaHEHUs 3apsja.
Onektpocrarnka. 3akoH KyinoHa.

18. DnexTpuvecKoe Mojie U ero XapakTePUCTHKU. 3aKOH cyrnepro3unuu. CHUioBbie
JMHUH

19. DnekTpudeckoe mosie BHYTPH MPOBOJIHUKOB U TMAIEKTPUKOB. BexTop mosnspu-
30BAHHOCTH.

20. Teopema ["aycca u mpumMepsl €€ UCTIOTb30BAHUS.

21. TloreHmuan 3MeKTPUIecKOro mojisi. Pa3HOCTh MOTEHIIMATIOB. DKBHUIIOTECHITH A b-
Hasi TOBEPXHOCTh

22. DHeprusi 1 00bEMHASI IJIOTHOCTh YHEPTUU JEKTPUUYECKOro moJid. 3akoH J[ko-
yns-Jlenna

23. Dnexkrpoémkocth. Konaencartopsl. [Inmockuii koHaEHCATOP.

24. CoenHEeHNS KOHIACHCATOPOB.

25. [locTostHHBIN TOK: OCHOBHBIC MOHATHA. CHila TOKa.

=
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26. DnexTpuyeckoe conpotuBieHue. 3akoH Oma A OJHOPOJHOTO yYacTKa LIETH.
3akon Oma B auddepenimansHoi hopme.

27. DnexTpoABWXKyIIas cuiaa. 3akoH OMa JIJis ITOJTHOM IIeTH.

28. CoenuHeHus: pe3ucTOpOB

29. BekTop MHAYKUMHM MAarHUTHOro mojs. JIMHMM MHAYKUMS MarHuTHOTO MOJIS.
[TpyHIMI CyneprO3ULIH.

30. MaruuTHOE 1oJie B BemiecTBe. BekTop HanpsKEHHOCTH MarHUTHOTO IOJIS.

31. 3akon buo-Caapa-Jlamnaca. MaruuTHOe 1moje IpSIMOJIHMHEWHOTO U KPYTOBOTO
TOKa.

32. Cuna Jlopenna.

33. Cuna Amnepa. MarHUTHBIM MOMEHT BHUTKa C TOKOM. [IpuHITUIBI pabOTHI 3EK-
TPOABUTATEIEN.

34. OnextpomaruutHas uHAyKuus. Onbitel Papages. [Ipasuno Jlenna. Tpanc-
dbopmatop.

35. SIBneHuss cCaMOMHIYKIMM M B3aUMHOM MHAYKUUU. VHAYKTHBHOCTH. DHEprus
MarHuTHOTO TOJISL.

36. [TomympoBoiHUKH. P-N-niepexoasl

Bomnpocs! Ajis1 npoBepkH ypoBHA o0yueHHocTH «Y METD»

1. ChopmynupyiTe 3aKOH COXpPAHEHHUS MEXaHWYECKOW sHepruu. Jjisi Kakux cu-

CTEM TeJI CIIPABEIJIMB 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTUH ?

Kak u3MeHseTcs 3Heprusi MeXaHM4eCKOM CUCTEMBI ITPU HAIMYUU CUJIBI TPEHUS?

CdhopmynupyiiTe 1 HAMUIIKUTE YTO TAKOE MOMEHT CUJIbI?

JlaiiTe onpeneneHnue TMHEWHON U YIJIOBOW CKOPOCTH.

Kak cBsi3aHbl IMHEWHBIE U YIIIOBBIE BEJIUYHUHBI [IPY BPALIATEIbHOM JIBHXKEHUU ?

Onpenenenne MomeHTa MHEpUMH. OU3NYECKUI CMBICII MOMEHTA UHEPLIVH.

Kak BeunciseTcs KUHETHYECKasi SHEPrUsl MPH MOCTYIATEIbHOM M BpallaTellb-

HOM JBWKECHUAX?

8. Hamummre nBe ¢hopMbl 3aIIMCH BTOPOTO 3aKOH JTWHAMHUKU MOCTYHATEIbHOTO H
BpAILIATEIBLHOTO IBUKCHUH.

9. BpIUHMCHATP MOMEHT WHEPIIMH MaxOBOTO KOJeca W CHJIy TPEHHS B OMOpPE IO
HKCIIEPUMEHTAIbHBIM JJAHHBIM.

10. Ocy1iecTBIATh U3MEPEHHSI I TAHT CHIIUPKYJIEM.

11. Ha TexHUUYECKUX Becax OMpeaeisiTh Maccy rpysa.

12. HaBbikamu pabOTHI C CEKYHIOMEPOM [IJIsl ONpPEACIICHUs] BPEMEHH MPOTEKaro-
LIEro Mpouecca.

13. HaBbikamMu 10 BBIUMCICHUIO KOA(DPUIIMEHTAa BHYTPEHHETO TPEHUS KUIKOCTH
10 3KCIEPUMEHTAIBHBIM JaHHBIM

14. HaBblkamu pabOTBl C MHKPOMETPOM JJIsi TIOJYYEHHUS SKCHEPUMEHTAIbHBIX
JTAHHBIX.

15. HaBbikamu paboOThl C MacIITAOHON JIMHEWKOW IJIsi ONpeleieHus] pacCTOSHUS
MEXIy MpeaMETaMu.

16. BbruuciaTh HaANpsS>)KEHHOCTh AJIEKTPUUECKOTO TOJIs TOYEYHOTO 3apsjia, CUCTe-

No ko
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MBI TOUEUYHBIX 3apPs/I0B, CPEpHI.

17. Ilpumensts Teopemy ["aycca k pacu€ry HalpsKEHHOCTH 3JIEKTPUUECKUX T10-
neu

18. Bb4ucasITh MOTEHIMAT 3JIEKTPUIECKOTO OIS U Pa3HOCTh MOTEHIIHAJIOB.
CTpouTh SKBUMOTEHIATEHBIE TIOBEPXHOCTH.

19. PaccuuThIBaTh 3MEKTPOEMKOCTh YEAMHEHHOTO MTPOBOIHUKA, IMJIOCKOTO KOHCH-
caTropa, COeIMHEHHs KOHACHCATOPOB

20. BpaucasTh 3HEPTUIO U PadOTY 3JIEKTPUIECKOTO MOJIS

21.ITpumensTs 3akoH OMa U1 OTHOPOJHBIX LIeTIeH TOCTOSTHHOTO TOKA B MHTE-
rpansHON U auddepennmanbHol hopme.

22. BbIUUCHATH COMPOTUBICHUE TPOBOAHHUKA

23. BeaucasaTh pacnpeesieHle TOKOB U HAaPsKeHUH TIPpU TTOCIeA0BaTEIbHOE U
napauieIbHOE COeTMHEHUH MMPOBOTHUKOB.

24. TIpumensaTtp 3akoH OMa /711 HEOJAHOPOIHBIX LTI MOCTOSHHOTO TOKA B MHTE-
rpansHOi U nuddepennmanbaoi hopme

25. Boruucasats paboTy U MOIIHOCTD TOKA.

26. Ilpumensats 3akonbl Kupxroga ais pacuera pa3BeTBIECHHBIX LIETIEH.

27. Ilpumenenus 3akoH buo-Capapa-Jlamnaca ais HaX0KIE€HUSI MarHUTHOTO TOJIS
IPSIMOJIMHEMHOTO ¥ KPYTOBOTO TOKA.

28. Beruucnsats cuiisl Jlopenna u Ammepa.

29. IIlpuMEeHATH 3aKOH ANEKTPOMArHUTHOM WHIYKIIHH.

30. Beraucnsats mapameTpsl TpancopmaTopa.

Bonpocsl asst npoBepku ypoBHs o0yueHHoctu «BJIAJIETD»
Bnanenue HaBbIKaMu peIIeHUs 3a]1a4, MPEACTaBICHHBIX B KOHTPOJIBHBIX paboTax.

[Ipumeps! 3a1au:

1. KuHemarnueckoe YpaBHEHHUE JBWKCHHUS MATEpUATBLHOM TOUYKH MO MPSIMOM
(OCLX)I/IMeeTBI/I;[x=A+Bt+Ct3,r):[e A=4m, B=2wm/c, C=-0,5 m/c?
Jlnst MOMEHTa BpeMeHM t; = 2 ¢ ONpelenuTh: 1) KOOpAWHATY X; TOYKH; 2)
MTHOBEHHYIO CKOPOCTh V1; 3) MTHOBEHHOE YCKOPEHHE ;.

2. Teno BpamaeTcs BOKPYT HEMOJBIKHOW OCH TIO 3aKOHY, BhIpakaemMoMy (op-
mysoit @ = 10 + 20 t - 2 t* (puc. 1). Haiiure mo BeTHYMHE M HAPABICHHUIO
MOJTHOE YCKOPEHUE TOYKH, Haxojsiencs Ha paccrosHun R = 0,1 M oT ocu
BpalleHus, 11 MOMEHTa BpeMeHu t; =4 c.

3. Ha ropuzonTanbHoi iaTdopMe MaXTHON KJIETH CTOUT YEJIOBEK Maccol m =
60 xr. OnpenenuTs CUy JaBJeHUs 4eroBeka Ha tuiatrgopmy: 1) mpu ee
MOAbEME C YCKOPEHHUEM a; = 3 M/c?; 2) IpH paBHOMEPHOM MOXbEME H CITyCKE;
3) TIpH CITyCKe ¢ YCKOpeHHeM az = 9,8 m/c”.

4. Kakum Ob11 Ob1 mepuon oOpamenust UC3 Ha kpyroBoit opoute, ecimu  Obl OH
OBLT yJIaJIeH OT MOBEPXHOCTH 3€MJTH HA PACCTOSHHUE, PABHOE 36MHOMY PAINYCy
(R =6400 km).
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CranbHasi IPOBOJIOKA CEYCHHEM S= 3 MM’ MOJ ACHCTBHEM pacTAHMBAIOLIEH
cunbl, paBHoit F =4 10" H umeer mmny L, = 2 M. Onpeennts abCONOTHOE
VIUTHHEHHE TIPOBOJIOKH TIPH YBEIHUCHHH pacTArHBaromeil cumel Ha F; = 10
H. Moayns FOnra cranmu E =2~ 10™ Ila.

MaxoBUK, MacCy KOTOPOr0O m = 5 KI' MOKHO CUMTaTh PAaCIpPEICICHHON MO
o0oxay paauyca r = 20 cM, CBOOOJIHO BpallaeTcsi BOKPYT TOPU30HTAIILHOM OCH,
MPOXOISIIEN YEepe3 €ro LUEeHTP ¢ 4yacToToil n = 720 MHH . [Ipu TopmoxkeHuun
MaxOBHK ocTaHaBiauBaercs yepe3 At = 20 c¢. Haitu Topmo3samunii MoMeHT M n
guciao 060poToB N, KOTOpOE CIeIaeT MaXOBHK [0 MMOJTHOW OCTAaHOBKH.

Ha cxambe JKyKOBCKOTO CHUAMT YEJOBEK U JACPKUT B BBITAHYTHIX PYKax T'MpH
Maccod m =10 kr kaxngas. PaccrosHue OT KaXIOW TMpPU 10 OCH BPALLICHUS
ckambi |; = 50 cm. Ckambst BpamaeTcs ¢ 9acTorou ny; = 1,0 ¢!, Kak m3menures
4acTOTa BPALEHUSI CKAMBU M KaKyl0 padoTy A MpOU3BEAET YEIOBEK, €CIIH OH
COXMET PYKH TaK, YTO PACCTOSHHE OT KaXIOH THPH JI0 OCH YMEHBIIUTCS 110 |,
= 20 cM. CymMMapHbIii MOMEHT MHEPLIMU YEJIOBEKA U CKAMbU OTHOCHTEIHHO
ocu Bpamenns J =2,5 kr-m°. Och BpalleHHs IPOXOIUT Yepe3 LEHTP MacC de-
JIOBEKA U CKaMbH.

ABTOMOOWIH Maccoil m = 2000 Kr IBMKETCSI BBEPX 0 HAKIOHHOM IIOCKOCTH
c ykionom o = 0,1, pa3BuBas Ha mytu S = 100 M ckopocTh v, = 36 kM/4. Ko-
sbdunment tpenus p = 0,05. Hailtu cpeHiOl0 U MaKCUMAaJIbHYIO MOIITHOCTb
JIBUTATEJIsl aBTOMOOWIISI IIPU pa3roHeE.

JepeBsiHHBIN cTepkeHb Maccod M=6,0 kr u niuHoM 1=2,0 M MOXeT BpaiaThCst
B BEPTHKAJIbHOM TUIOCKOCTH OTHOCUTENIBHO TOPU3OHTAIBHOW OCH, TMPOXOA-
et yepe3 Touky O (puc. 4). B koHel cTepkHs Monajgaet myJis Maccod m =
10 r, meTsimas co ckopocthio Vo =1,0-10° M/c, HampaBICHHOHN MepIICHIHKY-
JSIPHO CTEPKHIO M 3acTpeBaeT B HeM. OnpenenuTb KHHETUYECKYIO SHEPIHIO
CTEPIKHS TOCIIE yaapa.

10.Ompenenuth pensITUBUCTCKUN UMITYJIbC P U KUHETUYECKYIO YHEPTHUIO AJIEKTPO-

11.

12.

13.

14,

Ha, IBIKYIIEToCcs co ckopocThio V=0,9 ¢ (T11e ¢ — CKOPOCTh CBETa B BAKyyMe).
B BepmmHax kBajpara HaXxOASTCS OJMHAKOBBIC MO BEIWYMHE OJHOMMEHHBIC
3apsansl (puc. 2). OnpenenuTs BEIMUUHY 3apsiia o, KOTOPBIM HAT0 MMOMECTUTh
B IICHTP KBajpara, 4ToObl CUCTEMa 3apsA0B HaXOAWIach B paBHOBecHH. byner
JIM 3TO PAaBHOBECHUE YCTOMYUBBIM?
DJIEKTPOH BJIETA€T B IUIOCKUN BO3YIIHBIA KOHJEHCATOP MapajjieibHO Tijia-
CTHHAaM CO CKOpocThio vo = 1,0 10° wm/c. Jnuna xonpencaropa L=1,0 cwm,
HaIPsSKEHHOCTD DJIEKTPUYECKOro nojist B HeM E =5,0- 10° B/m. Haiitu CKOpOCTH
V JICKTPOHA MPU BBUIETE U3 KOHJICHCATOPA, €ro CMEIIEHUE Y, OTKJIOHEHUE OT
MePBOHAYAJILHOTO HAMPABJICHUS.
OnpenenuTh YCKOPSIONIYI0 Pa3HOCTh MOTEHIMAIOB A@, KOTOPYIO JOJDKEH
MIPOUTH B JICKTPUUECKOM TIOJI€ DJIEKTPOH, UTOOBI €T0 CKOPOCTh BO3POCJIA OT ),
=1,0 Mm/c 1o v,= 5,0 Mm/c.
K nnactuHaM miockoro BO3AYyIIHOTO KOHJIEHCATOpa MPUIIOKEHA PA3HOCTh IO-
teHuanoB Ag; = 1,5 kB. IInomanp miaactud S =150 oM’ u pPacCTOSTHUE MEXKITY
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15.

16.

17,

18.

19.

20.

Humu d = 5,0 mm. [Tocne oTKIIOUEHNS KOHAEGHCATOpPa OT UCTOYHUKA HATpsKe-
HUS B IPOCTPAHCTBO MEXAY IJIACTUHAMU BHECIH CTEKJIO (€ = 7). Onpenenurb:
1) pa3HOCTH MOTEHIIMATIOB MEXKY IIACTUHAMU TOCJIE BHECEHUS TUAIEKTPUKA;
2) emkoctb KoHAeHcaTopa C; u C, 10 1 mociie BHECEHUS JUAJICKTPUKA; 3) Mo-
BEPXHOCTHYIO IIOTHOCTh 3apsjla G Ha IUIACTMHAX JI0 M MOCJI€ BHECEHUS IU-
AIEKTPHUKA.

Haiitu conporusienue R xeneznoro crepxHs nuamerpom d = 1 CMm, eciu mac-
ca CTepkHs M = 1 KT.

Tok | =20 A, mpoTekasi o KOJbIy U3 MEIHON MIPOBOJIOKU C€YeHHEM S = 1 MM,
co37aeT B IIEHTpe Kosblla HanpsokeHHocTh H = 178 A/m. Kakast pa3HoOCTh 110-
teHnuanoB U mpuito’keHa K KOHIIaM TTPOBOJIKHA. 00pa3yromel KOJIbI0?
3apsKeHHAsl YaCTHLIA IBMXKETCSI B MATHUTHOM I10JI€ TIO OKPYKHOCTH CO CKOPO-
ceio v = 10° m/c. Nupykuns marautHoro notig B =0,3 Tn. Pagnyc okpyxHo-
ctu R =4 cm. HaliTu 3apsia () 4acTHIlbl, €CJIM U3BECTHO, UTO ee dHeprus W=12
K3B.

B ogHOpOAHOM MarHuTHOM noJie UHAYKIUA KoToporo B = 0.8 Ti. paBHOMEpHO
BpalllaeTCsl paMKa ¢ yrJIoBO# ckopocThio @ = 15 pan/c. [Inowmans pamku S =
150 cm®. Och BpalleHHs HAXOMNUTCS B ITOCKOCTH PAMKH H COCTABIIAET yIoJl ¢
=30° ¢ HampaBieHHEM MarHHTHOrO Tojs. HaifTH MaKCHManbHOE 3HAYCHHE
OJIC unaykuuu Ey BO Bpalaromecs: paMke.

ConeHounp ¢ CEPIEYHUKOM M3 MAarHUTHOTO MaTtepuana coaepkut N=1200 Bur-
KOB IIPOBOJIA, MIPUJIETAIOIIMX JIpYT K apyry. IIpu cune toka =4 A marHUTHBIN
notok @ = 6 MkB0. OnpenenuTs HHIYKTUBHOCTD L conieHoua.

ConeHounp ¢ CEPIEYHUKOM M3 MAarHUTHOTO MaTtepuana coaepkut N=1200 But-
KOB IIPOBOJIA, MIPUJIETAOIIUX Apyr K apyry. Ilpu cune toka =4 A marHUTHBIN
notok @ = 6 MxB6. Onpenenuts 3Hepruto W MarHuTHOTO MOJIsl COJICHOUIA.
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Bonpocsl K 3k3aMeHy M0 JUCHUILJINHE
«Puszuka»

Bomnpocs! Ajs1 nposepkn ypoBHs 00yueHHOCTH «3HATDH»

1. Mexannueckue KojebaHus M UX mapameTphl (dactora, nepuon). Konedbarens-

Hble cucTeMbl. CBOOOIHBIE KOJIEOaHMUS.

Pu3nyecKuii MassTHUK, MATEMaTUYECKUN MasITHUK.

3. IN'apmonuueckue konebanus. uddepeHuanbHoe ypaBHEHHE U IPUMEPHI rap-
MOHUYECKUX OCUMJUIITOPOB (MAsTHUKA W DJIEKTPUYECKH KoJIeOaTEIbHBIN
KOHTYp). AMIuHTyAa U (haza. DHeprus KojaeOaHui.

4. KonebarenpHblii  KOHTYp. CBOOOIHBIE TapMOHMYECKHE KojeOaHus B
AIEKTPUYECKOM KOHTYDE.

5. CnoxxeHue rapMOHUYECKHX KOJICOAHHH OJHOTO HAIMpPAaBJICHUS M OJIMHAKOBOU
4acToThl. bueHus.

6. CB0oOOHBIC 3aTyXarOMKE KOJCOAHNSI M MX XapaKTEPUCTHKH.

7. BwiHyX7aeHHBIC KOJIeOaHUsl, pe30HAHC. AMIUTUTY/Ia U (pa3a BBIHYKICHHBIX KO-
nebanuii. [IpuHIKITBI paIuOCBA3HU U TEJIEBEIAHNUA.

8. BonnoBble npoueccel. BonHbl B ynpyroit cpene. [IpogonbHbeie U nonepedHble
BOJIHBI. 3BYK. YJIBTpa3ByKOBas 1€(PEKTOCKOMUSI.

9. Ilnockas rapMoHUYECKasi BOJHA U €€ XapaKTEPUCTUKH (JJIMHA BOJHBI, BOJHO-
BOE YMCJIO U BOJHOBOW BEKTOP, (ha30Basi CKOPOCTh, YpaBHEHUE BOJIHBI). YpaB-
HEHUE BOJIHBI.

10. Criextp curHana. HopmanpHas W aHOManbHas gucriepcus. ['pymmoBasi CKo-
pOCTb.

11. DHeprus BOJIHBI, IOTOK SHEPTUHU, TUIOTHOCTh SHEPTUH.

12. Dddext Jomnepa

13. OcHOBHBIEC CBOMCTBA JIEKTPOMArHUTHBIX BOMH. [loTok 3HEeprun. Bextop Ymo-
Ba-lloliHTHHTA. JleliCTBUE NMEPEMEHHBIX JIEKTPOMAarHUTHBIX MOJIEW Ha YeJoBe-
Ka.

14. T'eomeTrpuueckast ontuka. [lokazarens npemomieHus. 3aKOHBI MPIMOIUHEHHO-
ro pacnpocTpaHeHusi cBeta (oTpakeHue, npenomiieHue). [lomHoe BHyTpeHHee
OTpa)K€HUE.

15. UnTepdepennus creta. YCIOBUS MAaKCUMyMa ¥ MUHUMyMa Mpu UHTEpEepeH-
uu. Pacuer untepdepeHIIMOHHON KapTUHBI OT JIBYX UCTOUYHUKOB. OnTHdeckas
nnuHa mytu. Konena HeroToHa.

16. Ucnonp3oBanue wHTepdepeHnnn cBeta B TexHUKe. ['omorpadus. Matepde-
PEHILIMOHHBIE METOABI KOHTPOJIS MOBEPXHOCTH. [IpocBeTyieHHas OnTHKA.

17. {udpaxuus ceera. [Ipunuun I'toiirenca-Openens. YcioBus HaOI0aeHUS TU-
bpakuuu.

18. ludppakuuonnas pemerka. Mcnonb3oBanue audpPaKIMOHHBIX PEMIETOK B
CHEKTpaJbHBIX Mpubopax. Pa3zpemaromas cnocoOHOCTh ONTHYECKUX TPHUOOPOB.

19. JIudpaxius 3J1eKTpOMarHUTHOTO U3TyYeHUST Ha TPEXMEPHON TU(PPaKIIMOHHOM

no
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pemetke. @opmyrna Bynbda-bparra. U3yuenue cTpykTypbl MaTepHaloB [IU-
(bpakUMOHHBIMU METOJIAMHU.

20. TenoBoe u3iydeHHe. AOCONIOTHO YEPHOE Te0. 3aKOHBI M3IIYYCHHUS] YEPHOTO
tena. TermoBu3opsl. Mcnonp30BaHrEe TEMIOBU30POB ISl KOHTPOJISI TOE3THOTO
COCTaBa, B 1I€(PEKTOCKOMUU COOPY>KEHU.

21. KBanToBas nmpupoja ceeta KBantosas runoresa u popmyna [Tnanka.

22. Tlonsapuzanus cBeta. EcrecTBeHHBIN U MOISPU30BaHHBIN CBET. /[BoiiHOE Tyue-
npenomiienue. [lonsgpuzanus cBera mpu oTpaxkeHuu. 3akoH bproctepa.

23. Tonsipon sl U MOJSPU3ALMOHHBIE TPU3MBI. 3akoH Maitoca. Bparenne mioc-
KOCTH noJispu3anuu. CaxapomMeTpHsl.

24. ®otorddext. 3akoHbl PoTodpdekta. YpaBHeHHE DUHIITEHHA A1 BHEUTHETO
doTtorpdexra. DoTOITEKTPUUESCKUE TPEOOPAZOBATEN B TEXHHUKE.

25. Macca u umnynsc ¢poroHa. OTpakeHue U MOTJIOIIEHUE CBETA.

26. Ctpoenue atoma. ['unoresa bopa. 3akoHbI U3TydeHHs ¥ MOTJIOUIEHUS KBAHTOB.
®dusnueckre oCHOBBI paboThI Jlazepa. OCHOBHBIE XapaKTEPUCTUKU JIa3€pHOTO
u3itydeHus. [IpuMeHenne na3epoB B TEXHUKE U TEXHOJIOTUH.

27. CtpoeHue u cBOICTBa aTOMHBIX sa1ep. MaccoBoe u 3apsaoBoe uucna. Jledexr
Macchl U DHEPrUs CBA3M sapa. PaaroakTuBHOCTb. POpMyIsibl CMELIEHUS. 3aKOH
PaAMOAKTUBHOTO pacnaja.

28. YnpapnsieMble U HEyNpaBiisieMble siepHble peakuuu. Llennas peakuus aene-
Hua sanep. [lonsarne o saepHON »HepreTuke. Peakius cuHTE3a aTOMHBIX SAED.
[IpoGnema ynpaBisieMbIX SIE€PHBIX PEAKLUU.

29. UneanpHplii Ta3. YpaBHEHHE MOJICKYJSIPHO-KHHETHYECKOW TEOpUU Ta30B.
Cpennsisi KHHETUYECKAsi SHEPTUSI MOJIEKYJI. Y pPaBHEHUE COCTOSIHUS UI€AJIbHOTO
rasa. Mzonporieccel.

30. Tepmonunamuka. TepMoauHamMuueckue mapameTpbl. BHYTpeHHsISI SHEPTHUsS |
pabora rasa.

31. [lepBoe Hayasio TepMOAWHAMUKH. AnnabaTUUecKuil mporecc. YpaBHEHUE
Ilyaccona.

32. Bropoe Havano TepMOAMHAMUKH. DHTpomnus. CTaTUCTUYECKOE TOJIKOBAaHHUE
BTOPOI0 Hayajaa TEPMOJUHAMUKH.

33. Peanbhbie ra3pl. [Ipeaenbl mpuMEHUMOCTH 3aKOHOB UACAIBHOTO Ta3a. Y paBHE-
Hue Ban-nep-Baanbsca. Oxukenue razon. Mcnoiab30BaHUe CKUKEHHBIX Ta30B B
TE€XHUKE, OBITY, METULIMHE.

34. Tennossie aeuratenu v ux KII. Iukn Kapuo u ero KIIJ[ q1s maeanbpHOrO ra-
3a.

Bomnpocs! ajis1 npoBepku ypoBHs o0yueHHocTH «Y METD»
1. YmMmerp noiy4yarh ypaBHEHHE TAPMOHUYECKUX KOJIEOAHUM pa3iuyHbIX (uznde-
CKHX IPOLECCOB
2. YMeTb 3anuchiBaTh POpPMYIy TapMOHUYECKOTO KOJIEOaHUS U ONMPENENsTh €ro
napaMeTpsl
3. YmeTh 3anuckiBaTh GOpMYIy CBOOOIHOrO 3aTyXarIIEro KojaebaHus 1 onpee-
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JSITh €T0 apaMeTpPhI

YMeTb uccneaoBaTh KoseOaHus (PU3NYECKOro U MPYKUHHOTO MasiTHUKA

YMeTb 3anuchiBaTh GOPMYITY MIIOCKOM BOJHBI U ONPEACIIATH €0 MapaMeTphl

YMeTh NPUMEHATH 3aKOHBI T€OMETPUUYECKON ONTUKHU

YMeTb paccUMThIBaTh UHTEPHEPEHIIMOHHYIO KapTUHY ISl IByX UCTOYHUKOB U

TOHKOM IJIEHKU

8. YMerpb ucnonb3oBaTh AUGPAKIMOHHYIO PEIIETKY MJis OMNpEeeiICHUs JJIMHBI
BOJIHBI CBETA

9. YMeTh npuMeHITh (PU3NUECKUE OCHOBHI pa0dOTHI Jla3epa, OCHOBHBIC XapaKTEePHU-
CTHKH Ja3€PHOr0 U3TyYEHUS.

10. YMeTh ompenensaTb MacCOBOE M 3apsAI0BOE YHUCIA, COCTaB sjipa. . 3apsi, pas-
MepBI U Macca aTOMHOT0 SApa.

11. YMeTh NpUMEHSTh 3aKOH pPaJMOaKTHUBHOrO pacnana. Omnpenensite saepHbIC
peaKuuy U 3aKOHBI COXPaHECHUSI.

12. YMeTh IpUMEHSTh OCHOBHOE YPaBHEHU MOJIEKYJISIPHO- KUHETHUECKOW TEOpHUH
UJeaIbHbIX ra30B. OnpenensaTh CPEAHIO KBAAPATUYHYIO CKOPOCTh MOJIEKYII.
13. YMeTh mpUMEHSATh ypaBHEHUE COCTOSHUSI ujeaidbHoro raza Kiameiipona —

MenzeneeBa 1 U30IPOLIECCOB

14. TlpumeHeHne 3aKOHAa PABHOMEPHOTO pACIPEACIICHUS SHEPTHH IO CTENEHSIM
cB0OOMBI. OmpeneneHne CpeIHer KUHETHYCCKOW SHEPTrUU JIBMXKCHHUS OJIHOMN
MOJIEKYJIBI.

15. YMeTh NpUMEHSTh TEPMOAMHAMUYECKUN METOJ] UCCIICIOBaHUs, IEPBOE HAYAIIO
TEPMOJIMHAMUKHU. ¥YMETh ONpPEAENATh padOTy ra3a npu U3BMEHEHHH ero o0beéMa,
KOJIMYECTBO TETUIOTHI.

16. HaxoauTs paboTy MACATBHOTO Ta3a MPU pa3IMIHbIX u3ompoieccax. ['padude-
CKoe u300pakeHue padoThl. [IpuMeHeHue NepBOro 3akKoHa TEPMOAMHAMUKHU K
U30IIpoLIeccaM

17. TlpumeHsTH BTOpOE HAYaAJIO TEPMOIUHAMUKH.

18. Onpenensate 4MUCIO CTENEHEH CBOOObI MOJIEKYJbl. [IpuMEeHsTh 3aKOH paBHO-
MEPHOTO pacIpeAesIeHUsI SHEPTHH 110 CTENEHSM CBOOOIBI MOJIEKYI.

19. Onpenensath CWIbl M MOTEHIMATIbHAS YHEPTUS MEXKMOJEKYISIPHOTO B3aUMO-
nevicteus. [Ipumensars ypaBuenue Ban-nep-Baanbca.

20. [Ipumensarts ypaBHenue Ilyaccona, 3anuchk (Gopmyibl IEPBOro Hayayia TEPMO-
JTUHAMUKHU JIJIS1 Pa3JIMYHbBIX BUOB MIPOIIECCOB.

21. Onpenenste oOpaTuMble U HeoOpaTuMble mporecchl. [Ipumensars ki Kapho
u ero KIIJI nyst uaeansHOTO rasa.

No ok

Bomnpocs! a5t npoBepku ypoBHs 00yueHHocTH «BJIAJIETDH»
Biianenre HaBbIKaMU pEIICHUS 3a/1a4, IPEACTAaBICHHBIX B KOHTPOJILHBIX paboTax.

ITpumeps! 3amau:
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1. Pa3HOCTH MOTEHITMAIOB MEXKy OOKIaaKaMu KOHJeHcaTopa eMKocThio 0,5
MK®D B KoJiebaTeIbHOM KOHTYpEe M3MeHseTcsl co BpemeHeM 1o 3akony U = 100
sin10004t [B]. OnpenenuTh mepuo; COOCTBEHHBIX KOJCOAHUH, WHIYKTHBHOCTD,
MOJIHYIO HPHEPTUIO0 KOHTYpa M MaKCHMAaJbHYIO CHIIy TOKa, TEKYIIEro MO KaTyIIKe
WHIYKTUBHOCTU. AKTUBHBIM COTIPOTHUBIICHUEM KOHTYpa MPEHEOPEUb.

2. JImuHa 37EeKTPOMArHUTHOW BOJIHBI B BaKyyMe, Ha KOTOPYIO HACTPOEH KoJieOa-
TEJIbHBIN KOHTYD, paBHa 12 m. IIpeneOperast akTHBHBIM CONIPOTUBIIEHUEM KOHTYPA,
OTIpPEIECTUTh MAaKCUMATIbHBIN 3apsi Q,, Ha IUIACTUHAX KOHAEHCATOpa, €CIM MaKCH-

MaJlbHas Chjia ToKa B KOHType |, =1A

3. Paccrosinne mexy AByMs KOT€PEHTHBIMU MCTOYHUKaMu paBHO 0,9 mm. Uctou-
HUKH, UCITYCKAIOIINE MOHOXPOMATHYECKUI CBET C JIIMHOW BOJHBI 640 Hm, pacmo-
JIOKEHBI Ha paccTostHUM 3,5 m oT 3kpaHa. OnpenenauTh YUCIIO CBETIBIX IO0JIOC,
pacrnoyiaraBIiuxcst Ha 1 cm JUIMHBI SKpaHa.

4. Jlna ycTpaHEeHUs! OTPAKEHUs CBETa OT MOBEPXHOCTH JIMH3BI HA HEE€ HAHOCUTCS
TOHKas IJICHKA BELIECTBA C ITOKa3aTesieM IpenoMieHus 1,26, MEHbIINM, 4YeM Y
cTeka (mpocBeTiieHue onTukM). [Ipu kakoil HauMeHbIlIeH TONIIUHE IUIEHKH OTpa-
KEHHE cBeTa ¢ JIMHOM BOHBI 0,55 mxm He OyaeT HaOmoaaThCsl, €CIIM Yroj naje-
st Tydeit 30°?

5. Pagnyc BTOporo temHoro konbla HeioToHa B otpaxkeHHoMm cBere 0,4 mm.
OnpenenuTs paanyc KpUBU3HBI IIJIOCKOBBITYKIION JIMH3bI, B3ATON ISl OIbITA, ECIIH
OHa OCBEIIAETCS MOHOXPOMATUYECKUM CBETOM C JUIMHOM BOJHBI 0,64 vm.

6. Ha nudpakuronnyo pemetky aauHod 10 mwm, umeromryro 400 mrpuxoB Ha 1
MM, TIalaeT HOPMAJILHO CBET OT pa3psiAHOoN TpyOku. Ilomemennass BOIU3M peer-
KM JIMH3a NpoeuupyeT AUPPAKIUMOHHYIO KapTUHY (PUC.) HA IUIOCKUWA 3KpaH O,
YIAJIECHHBIN OT JUH3bI Ha paccrosiHue 1M. Onpenenurs: MIMPHUHY CIIEKTpa IEPBOTO
MOPSAKA, €CIU FPaHULbI BUAUMOTO CHEKTpa cocTaBisitoT 780 nm (KpacHbId Kpai
cnektpa) u 400 Hy (PUOIETOBBIN Kpail CTIEKTpa).

7. Ha nudpakuronnyo pemetky aaraHod 10 mm, umeromyro 400 mrTpuxoB Ha 1
MM, TTaJlaeT HOPMAJIBHO CBET OT pa3psaHoi TpyOku. IloMemnienHast BOM3M peret-
KU JIMH3a TpoenupyeT AUPPaKIMOHHYIO KapTHUHY (pHUC.) HAa IUIOCKUN 3KpaH O,
YIAJIEHHBIN OT JIMH3BI HA paccTosHUE |M. OnpenenuTh: Ynuciao CIEeKTPaIbHbIX JIH-
HUM KpPacHOTO I[BE€Ta, KOTOPbIE TEOPETHUYECKHM MOKHO HAOJII0IAaTh C MOMOILBIO
JAHHOM TU(PPaKIIMOHHON PEIIETKH.

8. Ha nudpakuuonnyto pemetky aauHod 10 mm, umeromyro 400 mtpuxoB Ha 1
MM, TIalaeT HOPMAJILHO CBET OT pa3psiAHoN TpyOku. Ilomemennas BOIU3M pemier-
KM JIMH3a Npoeuupyer AUPPAKIMOHHYIO KapTUHY (PUC.) Ha IUIOCKUWA 3KpaH O,
YAQJIEHHBIN OT JIMH3bI HA paccTosiHue 1M. OnpenennTs: B CIEKTPE KAKOTO MOPsIIKa
ATa peuIeTKa MOKET pa3pelInuTh JIBE JIUHUU C IJIMHON BOJIHBI, paBHOM 500 Hv u
500,1 um.

9. Bo CKOJIBKO pa3 YMEHBIIUTCS MHTEHCUBHOCTH €CTECTBEHHOI'O CBETA, MPOIIE/I-
IIEro 4yepe3 ABe NMpu3Mbl HUKONSA, IIIaBHBIE OCH KOTOPBIX COCTaBIAIOT yroa 60°
ITotepu cBeta B Kaxaoil mpusme coctasisitoT 10% (puc.).
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10. JIyu cBeTa, uaylmuid B CTEKISIHHOM COCYZE C MIIMLEPHUHOM, OTPaKaeTcsl OT AHA
cocyna. IIpu kakom yrie nafaeHus OTPaKeHHbBIN JIyd CBETa MAKCUMAJIbHO MOJISIPH-
30BaH?

11. JlnvHa BOJIHBI, HA KOTOPYIO MPUXOAUTCS MAKCUMYM DHEPIUU B CIEKTPE U3IIY-
yeHus 4depHoro tena 0,58 mxm. OnpenenuTs SHEPreTHYECKYI0 CBETUMOCTh IO-
BEPXHOCTH TeJa.

12. Onpenenutb MaKCUMAJIbHYIO CKOPOCTh (DOTO3JIEKTPOHOB, BHIPHIBAEMBIX C I10-
BEPXHOCTH cepedpa: ynbTpaHOJIETOBBIM H3IydeHHEM C JIIMHONW BomHbI 0,155
MKM,

13. Onpenenuth MakCUMAaIbHYIO CKOPOCTh (POTORJIEKTPOHOB, BHIPHIBAEMBIX C T1O-
BEPXHOCTH cepedpa: raMMa-u3TydeHUEM C JUTMHOU BOJHBI 1 nu.

14. ®otoHn ¢ sneprueit € = 0,75M»B paccesiics Ha CBOOOTHOM 3JIEKTPOHE MO Y-
aoMm 0 = 60°. TIpuHuMasi, 4YT0 KHHETHYECKAs SHEPTUS U UMITYJIbC JIEKTPOHA JI0 CO-
yaapeHus ¢ (poToHOM ObUIH MPEHEOPEKUMO MaJlbl, ONPEEIUTh: YHEPTUIO0 & pac-
cestHHOTO (hOTOHA.

15. Tly4ok MOHOXpPOMATHYECKOTO CBETa C JUIMHON BOJIHBI 663 HMm maxaer Hop-
MaJbHO Ha 3€pKaJIbHYI0 IUIOCKYIO MOBEepXHOCTh. [loTOk sHeprum pasen 0,6 Bm.
Omnpenenuth cuity F naBieHHs, HCTIBITBIBAEMYIO 3TOH MOBEPXHOCTHIO, a TaKXkKe
yrcio N (poTOHOB, maaoIUX Ha HEE 3a BPEMs], paBHOE S c.

16. ®oton ¢ sHeprueit € = 0,75M»sB paccesuicst Ha cBOOOAHOM 3JIEKTPOHE MO YT-
jom 6 = 60°. TIpuHrMast, 4YTO KUHETUYECKAsl SHEPTUS U UMITYJIbC JIEKTPOHA JI0 CO-
yaapeHusi ¢ GOTOHOM OBUIM MPEHEOPEKUMO Majbl, ONPEACTUTh: KHHETHUYECKYIO
DHEPIUIO 1 3JIEKTPOHA OTHAYH.

17. ®otoHn ¢ sueprueit € = 0,75M»B paccesiics Ha CBOOOTHOM 2JIEKTPOHE MO Y-
aom O = 60°. TIpuHrMast, YTO KUHETUYECKAsl SHEPTUS U UMITYJIbC JIEKTPOHA JI0 CO-
yaapeHusi ¢ POTOHOM ObUTHM MPEHEOPEIKUMO MaJIbl, ONIPEACIUTh: HAIIPaBIECHUE €ro
JBH>KCHUS.

18. Omnpenenuth Ha KaKoi 4acTOTe paboTaeT reHepaTop ANEKTPOMATrHUTHBIX BOJIH,
eclli Kparyaillliee pacCTOSHUE MEXAY TOUYKaMH BOJIHBI, KOJIEOIIOIKUMHUCS B IIPO-
tuBo(aze, pasuo 0,25 m.

19. M3MeHeHHe cuiabl TOKa B 3aBUCHMOCTM OT BPEMEHHM 33JaHO ypPaBHEHUEM
i =20c0s10074. Haiitu yacTtoTy W mepuoj KoJeOaHWil, aMIUIMTYAy CHUJIbI TOKa, a

T
TaK)Ke 3HAUeHHE CUJIbI TOKA MpH (aze 7

20. udpakunonHas pemérka coaepxxutr 120 mrpuxoB Ha 1 mMM. Hailitn miuny
BOJIHBI MOHOXPOMAaTHYECKOTO CBETA, MAaJAIOIIET0 HAa PEUIETKY, €CIM YroJl MEXIY
JBYMSI TJIABHBIMU MaKCUMyMaMH TIEPBOTO TIOPSIIKA paBeH 8°.
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