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1. Ilepeyensb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHUsI MO JUCHUILTIHHE (MOTY-
JII0), COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJibTATAMHU 0CBOeHHs 00pa30oBa-
TEJIbHOU NMPOTrPAMMBI.

1.1. Ileau u 3agaum JTUCHUIJINHBI

Ienb: M3MOKUTH B KpaTKOM popMe Kypc KIacCHUECKOM oOIel (hu3ukw,
npuaaBasi eMy COOTBETCTBYIolIee Oyayliell CrenuanbHOCTH MPOoQecCHOHATBHOE
HaIpaBJICHUE.

3anauu:

* Pacmiiputh cBefeHNS, BXOISIIME B IPOTPAMMYy CPEIHEH IIKOJIBI KaK 10
Kypcy o01e pu3nku, Tak ¥ B PUKJIATHOM HaIIPaBICHUH.

* [lokazaTh MPUMEHUMOCTh TU(DPEPEHIIMATIBEHOTO M WHTETPATHHOTO HC-
YUCJICHUS U JIp. CBEJACHUHN W3 Kypca BBICIICH MaTEMaTHUKH (COTJIACHO MPpOTpamMMe
Kypca JJI CTYJSHTOB JaHHOW CHEIUATBHOCTH) MPH U3JIOKCHUSIX OCHOBHOTO MaTe-
puana no pusuke.

* [To3HakOMUTDH U JaTh OCHOBHBIC HABBIKHU: a) PAOOTHI C U3MEPUTEILHBIMU
WHCTPYMEHTaMH U Tipubopamu; 6) o0paboTKu pe3yiabTaToB J1abOpaTOPHBIX padboT
U UX aHalin3a; B) PEIICHUS MPUKIAAHBIX 3a/1ay; I') IPUMEHEHUsI PU3NYECKUX 3aKO-
HOB JUIsl OOBSCHEHHM NPUPOJHBIX MPOLIECCOB, SBICHHUM, pabOThl TEXHUYECKUX
YCTPONCTB U TEXHOJOTUYECKHUX MPOLIECCOB.

®u3zuka UrpaeT HCKIIYUTEIBHO BAXHYIO pOJb B TEOPETHUECKOM
MOITOTOBKE CICIHAIMCTOB PA3IMYHBIX CHeIuaabHOCTeH. Permenue (u3nyeckux
3a/1a4y crocoOCTBYeT (POPMUPOBAHUIO Y CTYJAEHTOB HH)KEHEPHOTO MBIIUICHHUS, O€3
KOTOPOTO HEBO3MOXKHA YycIlelTHas paboTa Ha >KEIe3HOAOPOKHOM TPAHCIIOPTE,
MIPOMBITIUICHHBIX MPEANIPUATUSAX U B IPYTUX OTPACIISX HAPOIHOTO XO35HCTBA.

1.2. Komnerenuuu odyuamwiinerocsi, popMupyemMbie B pe3yjibTaTe
OCBOCHMS TUCHHUILIUHBI (MOIYJIs1)

HNupukarop Pe3yabTaThl 0OCBOEHUSI
Y4eOHO 11 CIUNJINHBI

OIIK-1: Cnoco0eH pemiaTe MH)XEHEpHBIE 3aJaud B NMPO(EeCCHOHAIBHONW NeATeNbHOCTH C HC-
M10JIb30BAHNEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTUUECKOT0 aHAJIu3a U MOJIEITUPOBAHUS

OIIK-1.2. Ilpumensier oc-  |3HATh:

HOBHBIC ITOHATHUS U 3aKOHBI |- OCHOBHBIC CbI/ISI/I‘IeCKI/Ie ABJICHUS, €AWMHUIBI U3MCPCHUS (1)1/[31/1‘—16-
€CTECTBEHHBIX HAYK AJIs CKUX BEJIMYUH;

pemicHud MpeaAMETHO- - (bYH)IaMeHTaJ'IBHBIe IMOHATHSA, 3aKOHBI U TCOPUH KJTACCUYECKOH U
npoMIBHBIX 33734 COBpPEMEHHOM (pu3uKH;

- OIBITHBIE 00OCHOBAHUS OCHOBHBIX (I)I/ISI/I‘-IGCKI/IX 3aKOHOB.

YMmeThb:

- HpI/IMeHSITI) METOAbI TeopeTI/Iqecxoro HNCCIICI0OBAHUA (bI/ISI/IquKI/IX
SIBIIGHUH, MPOIIECCOB 1 OOHEKTOB;

- HpI/IMeHSITI) METOAbI E)KCHepI/IMeHTaJ'H)HOI‘O HUCCIICOOBAHUA CI)I/ISI/I-
YEeCKUX SIBIICHUH, MPOIIECCOB M OOBEKTOB;

- aHAJIM3UPOBATH PE3YyJIbTAThI UCCIIEIOBAHUS.

Baagern:




- METO/IaMH TEOPETUUECKOTO MCCIIe0BaHMs (DU3UUCCKHX SBICHHI,
MIPOLIECCOB U 0OBEKTOB

- METOJIaMU KCIIEPUMEHTAIBLHOTO UCCIACIOBAHUS (DU3UUCCKHUX SIB-
JICHUH, TIPOLIECCOB  0OBEKTOB

- MaTeMaTHYECKUMH METOITaMU PEIICHHS THITOBBIX 33134

OIIK-1.3. Ilpumensier ecte-
CTBEHHOHAY4YHbIE METO/bI
TEOPETHUYECKOTO U IKCIIe-
PUMEHTAJILHOTO UCCIIeI0Ba-
HUSL 00BEKTOB, IIPOIECCOB,
SBJICHU; IPOBOJUT HKCIIE-
PUMEHTBHI 110 3aJaHHON Me-
TOJIMKE U aHAJIU3UPYET pe-
3YJBTATHI

3HaTh:

- METOJIUKY TIPOBEICHHS SKCIIEPUMEHTOB

-OCHOBHOE 000pYy/IOBaHUE /ISl IPOBEICHUS SKCTICPUMEHTOB
- MaTeMaTH4YEeCKHUE METO/Ibl 00paOOTKH JaHHBIX

Ymers:

- IPOBOJIUTH (PH3UUECKUE U3MEPECHUS

- 00pabaTeIBaTh pe3yabTaThl GU3HUECKUX U3MEPCHUN;
- IPEICTABIATh PE3YIbTAThI SKCIIEPUMEHTA

Baanern:

-METOJJMKOM MOCTAaHOBKH (PU3NYECKOI0 SKCIIEPUMEHTA

-METOJaMH pacyeTa IOrPEIIHOCTEN M3MEPEHUN IPU NPOBEACHUN
(bU3UYECKOro SKCIEePUMEHTA.

- HABbIKaMH aHAJIN3a YKCIIEPUMEHTAIBHBIX JaHHBIX

2.MecTo TUCHMILUIMHBI (MOYJis) B CTPYKTYpe 00pa3oBaTeIbHOIi MPOrpaMMbl

VyeOnas aucnuiuimaa ®Pusmka OTHOCUTCA K JUCLUIUIMHAM 00sS3aTeILHOU
yactu brioka b1. Jluctiununel (Moaynn).

Kon HaunmeHnoBanue 1MCHHUIIIMHBI Koas! popmupyemsbix
AUCHUTITHHBI KOMIIeTeHI Ui, UHIAMKA-
TOpPOB
OcBaunBaemasi JMCUHUILJIMHA
51.0.10 ®dusznka OTIK-1 (OIK-1.2, OTK-
1.3)
IIpenmecTByomue JUCHUNITHHBI
| Iucrumnmna mKompHOro Kypea «DH3nKay |
JMCIMIINHBI 0CBAaMBaeMble MAPAJLICIbHO
51.0.08 XU OIIK-1 (OIIK-1.2, OIIK-
1.3)
IHocaeaywoumue 1MCUUNITHHbBI
b1.0.17 TennorexHuka ?l:;[)K_l (OTIK-1.2, OTIK-
53.01 Boinonnenue u 3amuTa BeinyckHoi kBamudu- | OIIK-1 (OIIK-1.2, OIIK-
' KallMOHHOM paboThI 1.3)




3.00beM AUCHUILTHHBI (MOYJIs1) B 3a4€THBIX ¢IMHUIAX C YKa3aHHEM KoJInve-
CTBA aKa/IeMHUYeCKNX YaCOB, Bbl/IeJIIeMbIX HA KOHTAKTHYI0 padoTy 00y4aro-
IIUXCA € npenoaaBaresaeM (M0 BUAAM Y4eOHbIX 3aHATHH) U HA CAMOCTONATEIb-
HYI0 pa0oTy 00y4aroImmXxcsi
3.1. Pacnpenesienne o0beMa yueOHOM TUCHUIIMHBI HA KOHTAKTHYI0 padoTy ¢
NnpenogaBaTejieM U CAMOCTOSATEIbHYI0 padoTy 00y4ar0uXCs

Bun yue6Hoi paboTs Bcero vacoB no Kypcbl
y4eOHOMY TUIaHy 1

OO6m1ast TpyA0EMKOCTb AUCIUTUIMHBL:
- 4acoB 288 288
- 3aYETHBIX €IUHMUII 8 8
KonrakTHas padora 00y4arommxcs 314 314
¢ nmpenojaasareJjieM (Bcero), 4acoB ’ ’
U3 Hee ayoOumopHbvle 3aHAMuUs, 8Ce20 31,4 31,4
B T.U..

JIEKINH 12 12

MIPAKTUYECKUE 3aHITHS 8 8

nabopaTtopHbie pabOThHI 8 8

KA 0,8 0,8

KD 2,6 2,6
CaMocTOfITeIbHASI MOATOTOBKA K IK3aMeHaM 10.4 10.4
B MIEPHOJI IK3aMEHANMOHHOM cecCHH (KOHTPOJIb) ’ ’
CamocrosiTeIbHas padoTa (Bcero), 4acoB 246,2 246,2
B T.4. Ha BBINIOJIHEHUE!

KOHTPOJILHOH paboThI 18 18

pacyeTHO-rpaduuecKoil paboThl

pedepara

KypCOBOH paboThl

KYpPCOBOTO MPOEKTa
Buibl npoMexyTOYHOr0 KOHTPOJIS OKk3, 3a JKk3, 3a
Texymuit KOHTPOIIb (BU, KOJTHYECTBO) K(2) K(2)

4.Copaep:kanue JUCHUILIHHBI (MOIYJIf1), CTPYKTYPHMPOBAHHOE 10 TEMaM
(pa3aenam) ¢ yKkazaHHeM OTBEICHHOI0 HA HUX KOJIMYEeCTBA aKaJeMHUYEeCKHX
YacoB U BUAOB Y4eOHBIX 3aHATHI

4.1. Tembl U KpaTKoOe coiepKaHue Kypca

Tema 1. MEXAHUKA
1. OcHOBHBbIC NOHATHA MexaHMKH. KumHeMaTHKa MOCTyHmaTejlbHOro H

BpallaTeJIbHOI0 ABMXKCHUA

Pazmepnoctu. Cucrema enunun CHU. Cuctema otcuéra. MartepuanbHasi TOU-
ka. Pannyc BekTop. CKopocTh, yCKOpeHue, Ilepemenienne. Y paBHEHUS ABUKECHUSA




2. lunamMuKka TBepAoro rejaa. 3akonbl Hel0TOHA M BpamieHus.
Nuepumnanbabie cuctembl oTcuéra. [lepBbiii, BTOpOM, TpeTUil 3akOHbl HbrOTOHA.
JvHaMuKa BpaliaTtelbHOro ABMXKEHUS. MOMEHT cuibl. MOMeHT umnylibca. Mo-
MeHT uHepuuu. Teopema IllTeiinepa. OCHOBHOM 3aKOH JUHAMHKHU BPAIATEIbHOTO
JBH>KCHUS B CIIy4ae CUCTEMBI TOUEK U B cIydae TBEPAOro Tena. Cuibl yIpyrocTy,
TPEHUsI, CONPOTUBJIEHUS U TATOTEHHUs. 3aKOH CYXOT'O TpPEHHUA. 3aKOH AMOHTOHA.
Cuia conporuBieHus. 3akoH Ctokca. JInHeNHbIN 3ak0H ['yka. 3aKOH BCEMUPHOTO
TATOTEHUs. BpunciieHne BTOPO KOCMUYECKOW CKOPOCTH.

3. Padora u 3Heprusi. MoOmHOCTh. 3aKOH COXPAHEHHUSI JHEPIMU B MeXxa-
HHKE.
[Tone cun. KoncepBaTUBHBIE 1 HEKOHCEPBATUBHBIE CUIIBI, TpUMeEpHI. [loTeHIInanb-
Hasg sHeprus. [loTeHuumanbHas HEPrUs B IOJIE CUJ TSKECTH, MOTECHUUATbHAs
3Heprus ynpyro nedopmupoBaHHOro teia. KuHetnueckas sHeprusi Tena mnpu mo-
CTYIAaTEJIbHOM U BPAILATEIbHOM JIBH)KCHUH.

4. 3aKOHBI COXpaHEHHMS] MMIIYJIbCa, MOMEHTAa UMILYyJibca. OCHOBBI peJisi-
THUBUCTCKOM MEXaHMKHU.
Nmnynece. IlocTynarsl DWHIITEIHA B CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTH.
[IpeoOpazoBanus ["anmnes B kiaccuueckoir mexanuke. [IpeobpazoBanus Jlopenia.
CnenctBust u3 npeodOpazoBanuii Jlopenua. CinoxkeHue CKOpPOCTEHl B CHEHMaIbHOM
TEOPUH OTHOCUTEIIBHOCTU. PensatuBucTCKas nuHamuka. llomHas sHeprus Ttena B
CIIELIMAJIbHOW TEOPUU OTHOCUTEIBHOCTH. DHEPTUS MOKOS, KHHETUYECKAs] SHEPTrHUs
tesa. CB3b PENSTUBUCTCKOM SHEPTUM U UMITYJIbCA.

Tema 2. JJIEKTPUYECTBO U MATHETU3M
5. DaekTpocTaTUKa. JJIeKTPUUYECKOe IoJIe.
3aKOH COXpaHEHHs BJIEKTpUuueckoro 3apsaa. 3akoH Kynona. Hamnpspk€HHOCTB
anekTpuyeckoro noiid. [IpuHIMn cynepno3unuuu 3aeKTpudeckoro mnojs. CuiioBbie
JMHUU. DJIEKTPUUYECKOE MOJIE B MPOBOAHUKAX U ITudNeKTpukax. Teopema ["aycca.
[IpuMepbl MpUMEHEHUS TEOPEMBI. DIIEKTPUUECKHUIN qUI0ib. BekTop mosisipru3oBaH-
HOCTH. BEKTOp 2JIEKTPUUECKOTO CMEILICHUS.

6. Kongencaroppl. JHEeprusi 1 NOTEHUMAJ JJIEKTPHYECKOT0 MOJIA
CBsi3b MOTEHIIMANA U HANPSHKEHHOCTH. [IpuHIMI cynepno3uiivu Jijisi oTeHIMaa.
OKBUNOTEHIIMAJIbHBIE JIMHUU. JJIEKTPOEMKOCTh MPOBOJHHWKA M KOHJEHCATOpA.
[Tnockuil koHAEHCATOp. DHEprusi KoHjaeHcaropa. O0bEMHAS TUIOTHOCTh YHEPTUU
AIEKTPUYECKOTOo 1oJjsi. CoequHEHUsI KOHAEHCATOPOB

7. IToCTOSIHHBIN JIEKTPUYECKHUH TOK.
3akoH Oma i1 OJJHOPOIHOTO Y4acTKa EeNu. DIEKTPUUECKOE CONPOTUBIICHUE. 3a-
koH OMma B nuddepennmansuoit hopme. D.1.¢. 3akon Oma 7151 HEOTHOPOTHOTO



y4dacTka 1enu. 3akoH Oma J1s nosHoi nenu. CoeIMHEeHHs pe3UCTOPOB. 3aKOHBI
Kupxroda. 3akon J[xxoyins — Jlenua.

8. MarHuTHOe 10Jie U ero XapaKTepPUCTUKH
BekTop MHIyKIIMM MarHUTHOTO Tos. JIMHUKM MHAYKIKUS MarHUTHOTO noJist. [IpuH-
UMl cynepno3uunu. 3akoH Ammepa. 3akoH buo — Caapa — Jlannaca, npumepsl
€ro NMpUMEHEHHUsl. MarHuTHbII MOMEHT BUTKA C TOKOM. TeopeMa O IUPKYJISIIUU
BEKTOpAa MarHUTHOM MHAYKUMA. MarauTHOE 1ojie B BelecTBe. BeKTop HanpskEn-
HOCTH MarHUTHOTO TOJIS.

9. DyiekTpoMaruuTHast MHAYKIUA. CaMOMHIYKIMS
Maruautabiii notok. [IpaBuno Jlenna. MaayktuBHOCTE. UHAYKTUBHOCTH TOpOHIA.
DHeprusi MarHuTHOTO MOJA. JleCTBUE MAarHUTHOTO TOJIA HA IBUKYIIUKCS 3apsii U
toku. Cuiel Ammepa u Jlopenma. Pabora 1o nmepemernieHuto mpoBoJHNKA ¢ TOKOM
B MarHuTHoM nosie. CucreMa ypaBHeHHI MakcBeria.

Tema 3. PU3UKA KOJEBAHUN U BOJIH

10. MexaHn4ecKHe U 3JIEKTPOMATHUTHBIE KOJICOAHNS M BOJIHBI.
["apMonunyeckue konebanusi. Y paBHEHUE U MPUMEPHI TAPMOHUYECKUX OCIUIUIATO-
POB (MasiTHUKU U DJICKTPUUECKUHN KOJIeOaTeIbHbIN KOHTYD). DHEprust KoJeOaHuil.
CBoOoHbBIE 3aTyXaronIre KoieOaHusa OCHUILIATOPA C MOTEPSIMU. BhIHYKI€HHBIE
KojeOanus. AMIUIMTYAa U (a3a BEIHYKJIEHHBIX KojieOanuil. Pezonanc. CroxeHue
koJiebanuii. buenus. Buael BosiH. [lnockas rapMoHUYecKasi BOJIHA (JIJTMHA BOJIHBI,
BOJIHOBOE YHMCJIO U BOJIHOBOM BEKTOP, (pa30Basi CKOPOCTb, YPABHEHUE BOJIHBI).
BonHoBO€ ypaBHEHHE B TPOCTPAHCTBE.

11. OnTuka. Untepdepenuns u 1udpakuus cBeTa.
HNuTepdepeHIinonHoe noje OT JBYX TOUYeYHbIX UCTOUYHUKOB. OnbiT FOHra. UnTEp-
dbepomerp Maiikenbcona. Uutepdepeniius B TOHKUX TUieHKax. JudpakiumonHas
pemérka. [lonspuzamnus BonH. [lonspusanus cBeTa npu OTPAKEHUH U MPETOMIIE-
HUU Ha TPaHUIIE ABYX JUAIEKTPUKOB. 3akoH Maitoca.

Tema 4. KBAHTOBAS ®PU3UKA
12. KBanroBas npupoaa csera. ®orodrpdexr.
OcHOBHBIE 3aKOHBI TemoBoro usnydenus. dorordpdexkr u spdexr Komnrona.
KBaHTOBO-BOJTHOBOM Myaiin3m cBeTa. OCHOBHBIE 3aKOHBI TEINIOBOTO U3ITyUEHHUS.

Tema 5. CTATUCTHYECKASA ®U3NUKA U TEPMO/IMHAMHUKA
OcHOBHBIE IOHATHUS TEPMOAMHAMUKU. [IlepBoe Hauano TepMOINHAMUKH.
Nneanbublii ra3. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KMHETUYECKOW TEOPUU Ta-
30B. YpaBHEHHUE COCTOSHUS UACAIBHOTO ra3a. Pacnpenenenne sHepruu 1o crerme-
HSIM cBO0OOIBI MOJIEKYJI. Pacipenenenre MoJieKyI ealbHOTO Ta3a M0 CKOPOCTIM
u sHeprusM. Pabora, Temnora, BHyTpeHHsS SJHEprus rasa. 1-e Hauajao TepMOIAHHA-
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MUKHU. CTaTUCTUYECKOE TOJIKOBAaHUE 2-T0 Hayaia TePMOJIUHAMUKHU. DHTPONUS U
uHpopmarusi. PeanbHbie razel. YpasHenue Ban-gep-Baanbca.

4.2.Conep:kanue TMCUMIIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE M0 TeMaM

Pa3nensl u TeMEBI Bcero ua- Bupl yueOHBIX 3aHATHI
COB TIO Konrakrnas pabora CPC
ydaeOHOMY (AynuTopHas pabota)
IUIaHy JK | s | 113
1 Kypc
Tema 1. Mexanuka 96 4 4 3 85
Tema 2. DIEKTPHUUECTBO U MarHETHU3M 97 5 4 3 85
Tewma 3. dusnka kosebdaHuil U BOJIH 33 2 1 30
Tema 4. KBanToBas ¢pusnka 32 1 1 30
Tema 5. Cratuctuueckas (usnka U 16,2 16,2
TEPMOJIMHAMHKA
KA 0,8
KD 2,6
KoHnTponb 10,4
Hroro 288 12 8 8 246,2
4.3. TemaTuKa NpaKTHYECKUX 3aHATHIA
KonuuectBo
4acoB
Tema npakTHYEeCKOro 3aHATHS
BCETO
Tema 1. Mexanuka 3
Tema 2. DJIEKTPUUECTBO U MarHETU3M 3
Tewma 3. ®usnka KonebaHui U BOJIH 1
Tema 4. KBanToBas ¢pusuka 1
Bcero mo kypey 8
4.4. TemaTuka 1a00paToOpHbIX padoT
Tema nabopatopHoit paboThI KonnyectBo
9acoB
BCETO
H3mepenne MOMEHTa HHEPIIUH MaXOBOTO KOJIeca U CHIIBI TPEHHUS B OIIOpax
Omnpenenenne korhuLreHTa BHYTPEHHETO TPEHUSI )KUIKOCTH [0 METOY 4
CTOKCA
OmnpeneneHrne MOMEHTa HHEPIIMU TeJa METOJAOM KPYTHIIbHBIX KOJIeOaHMi
Omnpexnenerne eMKOCTH KOHJICHCATOPa € TIOMOIIBI0 OaNTUCTHYECKOTO TabBa- 4
HOMETpa
Bcero 8




4.5. TemaTKa KOHTPOJILHBIX padoT

TemaTuka KOHTPOJIbHOM padoThl Nel
KuneMarnka noctynaTeapHOTO U BpAIIATEIbHOTO IBUKEHUN;
JInHaMMKa MOCTYNaTEIbHOIO IBHXKEHUS, 3a4KOH COXPAHEHUS UMITYJIbCA;
Mexanuueckas padota, MomHocTb, KIT/I;
DJIEMEHTHI CeIUaIbHON TEOPUU OTHOCUTEIIBHOCTH;
JlnHaMuKa BpamaTeIbHOrO JBUKEHUS;
MexaHuKa KUJIKOCTEN U Ia30B; MEXaHUYECKOE HANIPSKEHUE, 3aKOH ['yKa;

ook wnE

TemaTuka KOHTPOJIBLHOM PadoThI Ne2
1. DnekTpocrartnka
2. ITlocTosSIHHBIN TOK
3. Maruetusm
4. KonebOaHus ¥ BOJIHBI

5.YueOHO-MeTOAM4YECKOE 0OOecniedeHne AJIl CAMOCTOATEIbHOM PadoThl
00y4aromuxcs N0 JMCHUIINHE (MOIYJII0)
5.1. Pacnipe/iesieHre 4acoB M0 TeMaM W BHIAM CAMOCTOSITEJIbHOH padoThI

Paspnesnsl u Tembl Bcero gacoB 1o yue6- Bun pabotet
HOMY IUIaHY
Tema 1. Mexanuka 85 CaMmocTosTenbHOE U3YyYEHHE OTENIbHbBIX

TeM y4eOHOIl juTepaTypsl. Brinonnenue
KOHTpOJIbHOM paboThl. [loarotoBka
IIPOMEKYTOUYHON aTTECTallMd U TEKYILE-
MYy KOHTPOJIIO 3HAHUM.

Tema 2. DneKTpUUYECTBO U 85 CamocTosTenbHOE U3YUYEHHUE OTACIIBHBIX
MarHeTU3M TeM y4eOHOM uTeparypsl. BeimonHenue
KOHTpPOJIbHOM paboThl. [ToaroToBka
MIPOMEKYTOUYHOM aTTECTALIMKU U TEKYIIE-
MY KOHTPOJIO 3HAHUM.

Tema 3. ®usuka KoneOaHui 30 CamocTosATeNbHOE U3YUYEeHUE OTIEITBHBIX
Y BOJIH TeM y4eOHOM IuTepaTypbl. BeimonHeHue
KOHTPOJIbHBIX paboT. [loaroToBka K
NPOMEXYTOYHOH aTTeCTalluy U TeKyIIle-
MY KOHTPOJIIO 3HAHUM.

Tema 4. KBanToBas ¢pusuka 30 CamMmocTosTENbHOE H3YUYEHHUE OTACIIBHBIX
TeM y4eOHOM uTepaTypsl. BoinoiaHenue
KOHTpPOJIBbHBIX padoT. [logroroska k
IIPOMEKYTOUYHOM aTTECTAlUU U TEKYIIIE-
My KOHTPOJIIO 3HAHUI.

Tema 5. Cratucruueckas 16,2 CaMocTOsATENbHOE U3YUEHUE OTIEIBHBIX
¢bu3nKa U TepMOJUHAMHKA TeM y4eOHOH uTeparypsl. Beinonnenue
KOHTPOJIbHBIX padoT. Ilogroroka
IIPOMEKYTOYHOM aTTECTAllUN U TEKYIIle-
My KOHTPOJIIO 3HAHUM.

Bcero 246,2




5.2. Ilepeyennb yueOHO-METOANYECKOT0 00ecIeYeHUs 1JIs1 CAMOCTOSTEILHOI
PadoTHI CTYJIEHTOB C YKAa3aHHE MeCTA MX HAXOKICHHUSI:

- ydeOHas nuTepaTypa — oubnuoreka Qrmana
- METOJIMYCCKUE PEKOMEHAIMU TI0 BBIMOJHCHUIO KOHTPOJIBHON pabOThl — (OH

OIOCHOYHBIX CPCACTB,;

- MCTOANYCCKHUC pCKOMCHAAIINH I10 CaMOCTOSITEJIbHOM pa60Te — camT (bPIJII/IaJ'Ia.

6.q)OHIl OLCHOYHBLIX CPEACTB 1JIA MPOBCACHUA l'lpOMe)KyTO‘lHOﬁ arrecranmmmu

00y4arIMxcs Mo JUCUMILIMHE (MOIYJIIO)

CocraB (l)OHIla OLCHOYHbBIX CPEACTB

Byt o11eHOYHBIX CpeCTB ‘

KonnuectBo

Texkymmii KOHTPOJIb

KonTponbnas pabota

2

KypcoBast pabora (KypcoBOii POEKT)

Y4eOHBIM IJIAaHOM HE IPEJYCMOTPEHO

IIpoMe:KyTOYHBIH KOHTPOJIb

DK3aMeH

1

3auer

1

(DOHI[ OOCHOYHBIX CPCACTB IIPCACTABJICH B IIPHIIOKCHHHU K pa6oqeﬁ IIpo-

rpamme
/.IlepevyeHb OCHOBHO¥ M IONOJHUTEJIBHOI JUTEPATYPHI
7.1. OcHOoBHas JUTeEpaTypa
ABTODBI, CO- 3arnaBue N3parenscTBO, TOI Komnu-Bo
CTaBUTENHU
JI1.1 | I'paboBckuit Kypc ¢pusuku: y4ue6. nocobue Canxkr-IlerepOypr : [DnexTpoH-
P.N. WznarensctBo Jlanw, | HBIN pecypc]
608 c. Pexxum nocry-
na:
https://e.lanbook.com/
book/3178
Jd1.2 CaBenbeB Kypc obmieit puzuku. B 3 1. Cankr-IlerepOypr.: [DnexTpoH-
n.B. Tom 1. Mexanuka. Monekymsip- Jlanb, 2019. + 436, | HbIi pecypc]
Has Qu3nKa 500, 320 c.
Towm 2. DnexTpruecTBo U Mar- Pexxnm nocryma:
HeTu3M. Bonubl. OnTuka https://e.lanbook.com/
Towm 3. KBaHTOBast onTHKa. book/113944
AToMHas pusmnka. Pusuka https://e.lanbook.com/
TBepaoro tena. Ou3nka aTOMHO- book/113945
TO sIpa ¥ SJIeMeHTapHbIX ya- | https://e.lanbook.com/
CTHII book/123463
JI1.3 | boaynoB E. | ba3oBslii Kypc pU3UKN: MEXaHH- Cankr-IlerepOypr: [DnexTpoH-
H. Ka, MoJIeKyJIsipHas pu3HKa, MI'VIIC, 2020. — HBIH pecypc]
JJIEKTPOCTATHUKA, IIOCTOSHHBIN 319 c. — Pexxum no-
AIIEKTPUUYECKUI TOK, MAarHETU3M, cTyna:
BOJIHOBAs ONTHKA, JIEMEHTHI https://e.lanbook.com/
KBAaHTOBOM MEXaHHUKH, aTOMHOM book/156026
U siIepHOM (pu3uKH : yd4eOHUK

7.2. JlonoJIHMTEILHAS JIUTEpaTypa
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J12.1 KpaBuenko ®dusnka : yueOHUK u npaktu- | Mocksa: M3gaTenbcTBo | [DneKTpoH-
H. 1O. KYM JUIsl By30B FOpaiir, 2020. — 300 c. | HbIi1 pecypc]
— Pexum gocrtyna:
https://urait.ru/bcode/45

0821
JI2.2 | Aiizennion A. | Dwusuka : yaeOHUK U IpakTu- | MockBa: M3naTenscTBO | [DIEKTpOH-
E. KYM JIJI By30B Opaiit, 2020. — 335 c. | HbIl pecypc]

— Pexum gocryna:
https://urait.ru/bcode/45

0504
JI2.3 | Hukepos B. ®dusnka : yueOHUK U npaktu- | MockBa: M3gaTenbeTBo | [DneKTpoH-
A. KYM JUIsl By30B FOpaiir, 2020. — 415 c. | HbIit pecypc]

— Pexxum gocrtyna:
https://urait.ru/bcode/45

0293
2.4 Sckensiun ®uszuka: Mexanuka, DJIEeKTpH- Mocksa : MUUT.- 234
A.B. yecTBO. MarnetusMm. Kypce 2009.- 64 c.

JeKIui: yueOHoe nocolue

8.Ilepeyenns pecypcoB HHPOPMAIMOHHO - TEJIEKOMMYHUKAIIMOHHOM CeTH
"UHTepHeT'", HEOOXOAUMBIX IJIsl 0CBOEHMS JUCUUIJINHBI
1. OdunmanbHelil caT puinana
2. DnexTpoHHas OMOIMOTEYHAs CUCTEMa

9.MeToanuyecKkue yKa3zaHus JJ1s 00y4aloIMUXCsl 10 OCBOCHUIO M CIIUIIUHbI

B npouiecce ocBOCHHSI JUCHUIUIMHBI CTYJAEHTHI JOHKHBI IOCETUTD JIEKI[UOH-
HbI€, JJA0OPATOPHBIE U MPAKTUYECKHE 3aHATHS, MPOBOJIUTH CAMOCTOSTEIbHYIO pa-
00Ty, BBITIOJTHUTH KOHTPOJIBHBIE PA0OTHI, CIATh 3a4€T U HK3aMEH.

JIeKIMOHHBIE 3aHSATUSl COCTaBISIOT OCHOBY TEOPETHUECKOro OOydeHus,
BKJIFOYAIOT B C€0sI CUCTEMATU3UPOBAHHBIE OCHOBBI 3HAHUU IO JUCIUIUIMHE, KOH-
HEHTPUPYIOT BHUMAHUE O0YJarONIUXCsi Ha HauOoJiee CIOKHBIX M Y3JIOBBIX BOMPO-
cax (uszuku. B Xoje nmeknuii npenogaBaTellb U3NIaraeT U pa3biICHSAET OCHOBHBIC,
HanOoJIee CIOXKHBIC TMOHATUS TEMBI, a TAKXKE CBSI3aHHBIC C HEM TEOPETUYECKHE U
MPAKTUYECKUE MPOOJIEMBI, JaCT PEKOMEHAAINHI Ha BBHITOJHEHUE CAaMOCTOATEIHLHOM
paboThl. B X0/€ AeKiuil CTyIeHTaM PeKOMEH TyeTCS:

- BECTH KOHCIIEKTUPOBaHUE y4eOHOr0 MaTepuana;

- oOpamnjaTh BHUMaHUE Ha KaTErOPHUH, MOJIOKEHUS M 3aKOHBI, PACKPBIBAIO-
1ue cojiep kaHue TeX WM UHBIX SBICHUN U MPOLIECCOB, HAYYHBIC BBIBOIBI U MPaK-
TUYECKUE PEKOMEH/IAINU 110 UX MPUMEHEHUIO;

- 3371aBaTh MPENOJABATEN0 YTOUHAOIIME BOIIPOCHI C LEIBIO YACHEHUS TEO-
PETHYECKHUX MOJIOKECHUH.

JUis yCHemHoro oBjaJeHusi KypcoM HEOOXOAMMO MOCEIIaTh BCE JIEKLHUH,
TaK Kak TeMaTUYECKHUI MaTeprall B3aMMOCBI3aH MEKTy COOOM.

[IpakTuueckue 3aHATHS - 9TO aKTUBHAs (popMa ydeOHOTro mporecca. SBmus-
IOTCSL JIOMOJIHEHUEM JIEKIIMOHHBIX KYPCOB M CaMOCTOSITENIbHOM paboThl 00yuaro-
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LIMXCS, a TAKIKE CPEACTBOM MPOBEPKH YCBOCHHS UMM 3HAHUM, JABAEMBIX Ha JIEK-
A U B MPOLECCE U3YUYECHUSI PEKOMEHAYEMOU nuTepatypsol. [IpakTnueckne 3aHs-
TUS BKJIIOYAIOT B ce0sl peleHue 3anad. JlabopaTtopHeie paboThl - yueOHOE 3aHsI-
THE, B paMKax KOTOPOTO OCYILIECTBIISIETCS TOT WM MHOW HAy4YHbBIA SKCIIEPUMEHT,
HaIlPaBJICHHBIM HA MOJYYEHHUE PE3YJIbTATOB, UMEIOIIUX 3HAYEHUE C TOYKHU 3PEHUS
YCHEIIHOTO OCBOEHUS CTYyIEHTAMH YYEOHOU MPOTrpaMMBl.

[To pesynbTaTam npoBefeHHON JabopaTOpHOM pabOThl CTYAEHTOM BBIMOJI-
HSETCSI OTYET, /i€ MPUBOSATCA BCE HEOOXOAUMBIE BBIUMCIICHHUS, 3aTIOJIHIETCS Ta0-
JHIa Pe3yIbTaTOB UM JTaeTCsl OMMCAHUE OMBITAa C 00S3aTEIbHON 3aMUCHI0 XUMHU-
YECKUX YPAaBHCHHMHA W BBIBOJOB. KakIyio BEITIOJIHEHHYIO J1a0OpaTOpHYIO padoTy
CTYIEHT O0s3aH 3aIUTUTD; Ha 3aIIUTE CTYICHT JOJKEH MOKa3aTh 3HAHUE TECOPUHU
1 METOJI0B U3MEPEHUSI, UCIOJIb3YEMBIX B JaHHOU paboTe; yMeTh POpMyIupoBaTh
Y TMOHUMAaTh BCTPEYAIOIIMECS B JIAaHHOW pab0OTe 3aKOHOMEPHOCTH; 3HATH OMpeJie-
JICHUSI BCEX BCTPEYAIONINXCS B pa00OTE MOHITHI U BEJIMYUH;, YMETh aHAJIM3UPOBAThH
U OOBSCHATD MOJTYUYEHHBIE Pe3yIbTaThl U (HOPMYIUPOBATH BHIBOJIBI.

BaxxHol 4acTbi0 CaMOCTOSITENIBHONW paOOThl SIBJSIETCS UTEHUE Y4YEOHOU U
HAy4YHOM JTUTEpatyphl. B pamkax caMOCTOSITEIbHON pabOThI CTYJIEHT JIOJKEH pac-
CMOTPETh TEOPETUYECKUN MaTepUall, KOTOPbIM HE BBIHOCUTCS Ha JIEKIMOHHBIN
Kypc. YacTblo caMOCTOSITENIbHON PaOOThI SBIJISIETCS] BBIMOJHEHUE KOHTPOJIBHBIX
pabor. [Ipexie 4em BBIMOIHATE 3aJJaHUsI KOHTPOJIBHBIX PaboT, HEOOXOIUMO U3Y-
YUTh TEOPETUYECKUN MATEPHUAJ, O3HAKOMUTHCS C METOJIMUYECKUMU YKA3aHUSIMU 110
BBITIOJTHEHUIO KOHTPOJIbHOUN paboThl. KOHTpOIbHBIE pabOThl BKIIOYAIOT TEOPETH-
YECKYI0 M NPAKTUYECKYK 4YacThb. B pamkKax MNpakTHUYECKOW YacTh CTyJCHTaM
HEO0OXOJIMMO PEIIUTh 33/1au, CTPYNIUPOBAHHBIC MO pa3ieiiaMm.

BrinosHeHue U 3auTa KOHTPOIBHBIX paboT SIBISETCS HEMMPEMEHHBIM YCIIO-
BHEM IS JIONYCKA K AK3aMEHY U 3a4eTy. Bo BpeMsi BBINOJHEHUS] KOHTPOJIBHBIX
paboT MOKHO MOJIYYUTh TPYNIOBBIC WIIM WHANBUIYAbHBIE KOHCYJIbTAIUU Y TIpe-
nogasatess. [IoAroToBka K 3k3aMeHy M 3a4eTy NpeAoaraer:

- U3YYEHHE PEKOMEHAYEMOU JINTEPATYPHI;

- U3YYEHHE KOHCIIEKTOB JIEKIUH;

- BBITIOJTHEHHE U 3aIIUTa KOHTPOJIBHBIX Pa0OT.

10.ITepeyens nuHGOPMAITUOHHBIX TEXHOJIOTHIi, MPOrPAMMHOI0 OOecnevyeHns: U
HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM, HCIOJIb3yeMBbIX
MPHU OCYLIECTBJIEHUM 00Pa30BaTEJIbHOI0 MPOLECCa MO UCHUIIIINHE
[IporpammHuoe obecrniedeHue sl MPOBEICHUS JIEKIIMM, JEMOHCTpAIUU Mpe-
senTanuii: Microsoft Office 2010 u BrIIC.

IpodeccunonanbHbie 0a3bl JAHHBIX,
HUCMOJIb3yeMble ISl U3yUYeHUS TUCIHUIINHBI (CBOOOIHBIH 10CTYII)
Nudopmarnmonnas cucrema «EgmHoe okHO nmocTyma kK MH(DOpMAIMOHHBIM
pecypcam» - http://window.edu.ru/catalog/resources?p_rubr=2.2.74.6
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11.0nmncanne MaTepuaJbHO - TEXHUYECKOH 0a3bl, HEOOXOAUMOM 111
OCyIIeCTBJICHHS] 00Pa30BaTEJIbHOI0 MPOLECCa MO AMCHUIINHE

11.1. TpeOoBaHus Kk ayAuTOpusiM (IIOMeLIEHUSAM, KAOMHETaAM) J1JI1

NPOBeIeHNS 3AHATHI ¢ YKa3aHHEM COOTBETCTBYIOLIEr0 OCHALICHUS

VYyeOHast ayquTopus sl IPOBEICHUS YU€OHbIX 3aHATUN, IPETyCMOTPEHHBIX
nporpaMmoit crienuanutera (IpoBeIeHUE 3aHATUN JICKIIMOHHOTO THUIA, 3aHSITHM
CEMHUHAPCKOTO THIA, TPYIIOBBIX U WHAWBUIYAJIbHBIX KOHCYJbTAILMi, TEKYIIETO
KOHTPOJSI M  TPOMEXKYTOYHOW  arrectaiuu) -  aymutopuss Ne 401,
Crnenmanu3upoBaHHas MeOeib: CTOJNBI  y4YeHHYeCKHe - 32 IT., CTYJbs
y4eHu4eckue - 64 mr., JocKka HacTeHHas - | wT., cToa mpenojasarens - 1 mrT.,
cTyn mpemomaBatens - 1 mr. TexHuueckue cpencTBa OOydSHUS: TIEPEHOCHOM
DKpaH, TMEPEHOCHOM MPOEKTOp, HOYTOYK. Y4eOHO-HaISIAHBIE TOCOoOus,
oOecrieunBaONIME TEMaTUYECKUE WIITIOCTPAIIMM, COOTBETCTBYIOIUME paboueit
porpamMme JUCHUILIMHBI - KOMIUIEKT Mpe3eHTaluil (XpaHuTcs Ha kadenpe).

11.2. IlepeyeHnb J1a00PATOPHOTO 000PYIOBAHUSA

VYyebHast ayquTopus JJIs IPOBEICHUs YU€OHBIX 3aHATUH, TIPETyCMOTPEHHBIX
porpaMMoi crienuanuTeTa (MIPOBEJACHNE 3aHATHH CeMHHApCKoro tuma) - Jlabopa-
Topust «Dusukay, ayautopus Ne 312. Cneunanu3upoBaHHasi MeOEIb: CTOJBI yde-
HU4YecKue - 11 wr., cTynpd yueHn4eckue - 27 mT., JOCKa HACTEHHas - | WIT., CTOJ
npenojasarens - 1 mrT., cTyn npenojasarens - 1 mr. JlabopaTtopHoe o6opynoBa-
Hue: cymniabHbiil mkap CHOJI - 1 wr., amnepMerp AeMOHCTpAaMOHHBIN - 1 MT.,
BEChl HACTOJbHBIE - | IIT., BeCbl TEXHUYECKHE C pa3HOBecaMu - | IIT., YHUBEpP-
canbHBIA ucTouHUK utanuss YUII-2 - 1 mt., Hacoc Komosckoro, anmapart Kiem-
Ma-/[ezopMa, TepMOMETp JAEeMOHCTpanuoHHbIN - 1 mT. JlabopaTopHbie CTEHBL:
«M3yyeHne COOCTBEHHBIX KOJICOAHMM MPYKUHHOTO MasTHHUKa», «CHSITHE BOJIBT-
aMIIEPHBIX XapaKTePUCTUK DJICKTPOHHOU Jamimbly, «OmnpeneieHue ropu3oHTab-
HOW COCTAaBJISIFOLIEN BEKTOPA HAIPSXKEHHOCTH MarHUTHOTO MOJISL 3eMiiny, «3yde-
HUE€ 3aKOHOB BpAIATEILHOTO ABWKEHUS», «OIpeieleHHe OTHOUIEHUS TETUIOEM-
KocTel Bo3ayxa meronoM KiiemmHua-/lezopmay, «3HaKOMCTBO ¢ pabOTOM diek-
TpOHHOTO ociuiuiorpada», «3Mepenne MoMeHTa WHEPIIMM MaxoOBOTO Kojieca U
CWIBbl TpeHHs B omopax», «Omnpenenenue kodPQGUIMEHTa BHYTPEHHETO TPEHMUS
KUJKOCTH TI0O METOAY CTOKCay», «OmnpeaeneHue MOMEHTa UHEPIUHU TeJla METOJIOM
KPYTWIBHBIX KoJieOaHui», «CHATHE BOJBT-AMIIEPHBIX XapAKTEPUCTHK CEIICHOBOTO
U TE€PMaHUEBOr0 BBIIpsAMUTENECH», «OnpeaeieHne eMKOCTH KOHAEHcaTopa ¢ Io-
MOIIBI0 OaJUTMCTUYECKOT0 TajdbBaHOMETpa», «M3MepeHue yaenbHON HHTErpaib-
HOM YyBCTBUTEIBHOCTH U CHSTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU (POTOIIEMEH-
Ta ¢ BHyTpeHHeM (otordpdexktom doToconpoTuBieHUs», «ONpeaeieHue AJIUHbBI
CBETOBOM BOJIHBI», «ONpeesieHre KOHIEHTPAIlMK BOJHOTO pacTBOpa caxapa Io
CPEACTBOM MoOJsipuMeTpay, «OnpeaeneHue paanyca KpUBU3HbI JIMH3bI ¢ TOMOIIBIO
koJiel; HproTOHa, MOJTy4eHHBIX B MOHOXPOMAaTHYECKOM CBETe», «OnpeaeneHue mno-
Ka3aTresis MPEJOMIICHHS CTEKJIa C MMOMOIIBI0 MUKPOCKOMay, «OnpeiesieHne 3aKoHa
Mamtocay. YueOHo-HarIsAHbIe TOCOOUS - KOMIUIEKT TIJIaKaTOB.
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1. IlepeyeHb KOMIIETEHIMI C YKa3aHHEM 3TANOB UX (popMHUpPOBaHUSA B
npouecce 0CBOCHUs Y4eOHOM TUCHUILIMHBI

1.1. IlepeyeHb KOMNIETEHIIMA ¥ MHANKATOPOB

OIIK-1: CriocoGeH pelaTh MHKEHEPHbIE 33/1a4u B MPOPECCUOHANIBHOM Jie-
ATEIBHOCTH C HCIIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HAayK, MaTEMaTUYECKOIO
aHaJIM3a U MOJIECIMPOBAHMUS.
OIIK-1.2. [IpumeHsieT OCHOBHBIE MOHSATHUS U 3aKOHBI €CTECTBEHHBIX HAYK
JUIS pEeIIeHUs TPEIMETHO-TPO(DUIBHBIX 3a7a4
OIIK-1.3. IlpuMmeHsieT ecTeCTBEHHOHAY4YHbIE METOJIbI TEOPETUUYECKOTO U
HKCIIEPUMEHTAJIBLHOTO HMCCIEAOBAaHUSA OOBEKTOB, MPOLIECCOB, SBJICHHM; MPOBOAUT

DKCIEPUMEHTHI 110 3aJaHHOM METOJAMKE U aHATU3ZUPYET PE3YIbTATHI

1.2.  Drtanbl popMUpOBaAHNS KOMIIETEHIUI B IpoLecce
OCBOEHUSI YUeOHOH TUCIHIJIMHBI

HaunmenoBanue 3Tama

Conep:xanue 3Tana
(BuabI yueOHOM padoThI)

Koabl popmupyembix Ha
Tane KOMIETEeHIIMd, HH-

HHU

IMPAKTUYCCKHUC 3aHATHA

AUKATOPOB
Oran 1. ®opmupoBanue | Jlekuun, camoctostenbHas padota | OIIK-1 (OIIK-1.2, OIIK-
TeopeTudeckoil 0a3bl 3HA- | CTYJEHTOB C TEOpPEeTHUeCKOol 0a30ii, 1.3)

Oran 2. ®opmupoBaHue

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

OIIK-1 (OIIK-1.2, OIIK-

UCIIONIb30BAaHUs 3HAHUU U
YMEHUH

YMEHHIA HUE J1a00PaTOPHBIX paboT 1.3)
Oran 3. dopmupoBaHue | BoimonHeHne KOHTPOJIBHBIX paboT OIIK-1 (OIIK-1.2, OIIK-
HaBBIKOB  MPAKTUYECKOTO 1.3)

Ortan 4. [IpoBepka ycBo-
€HHOT'0 MaTepuaia

3ammTa KOHTPOJBHBIX paboT, 3adyer,

OK3aMCH

OITK-1 (OITK-1.2, OTTK-
1.3)

2. Onucanue noka3artejeil  KpUTepUeB OLleHUBAHUS KOMIIETEHIIUI Ha
Pa3JIMYHBIX 3Tanax ux GopMUpPOBaHMS, ONIUCAHME IIKAJ OLIEHUBAHUS
2.1. Iloka3aTean U KpUTEPUHU OLICHUBAHUSA KOMIIETEHIUI
HA Pa3JIMYHbIX ITanax ux popmMmupoBaHus

Oran popmupo- | Kon xomme- | Ilokazatenu ore-
BaHUS KOMIIETCH- | TEHIMW, HH- | HUBAHHS KOMIIE-
0207 JMKATOpa TEHIUH

Kpurepun

Croco0sI O1leH-
KN

Oran 1. ®Popmu- OIlK-1
poBanue Teope- | (OIIK-1.2, | OMOHHBIX W TMpak-
tuueckor  Gasel | OIIK-1.3) | THuYecKuX 3aHATH;

3HAHUH

-ITIOCCHICHHUEC JICK-

- BEJEHUE KOH-
CTICKTAa JICKIHM;

KOHCIICKTa | y4aCTUC B JUC-
JICKLII/Iﬁ o BCEM TC- | KyCCHUU

MaM, BBIHCCCHHBIM Ha
JICKIIMOHHOC

o0cyx-

Oran 2. ®opmu-

1o o0pasiry)

OIlK-1 -BBIIIOJIHEHUE  JIa-
poBanue ymenwmii | (OIIK-1.2, | GopaTopHBIX  pa-
(pemenune 3amaum | OIIK-1.3) | Gor;

- PCIICHUC 3ajayd

-3a/la4y pCHICHBI BCP- | -

HalmuCaHuc
oT4yeTa 10 Ja-

- 3aaHus J1aboparop- | 60paTOPHBIM
HBIX pa0OT BHINOJHE- | paboTaM U pe-
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MIPAKTUYECKOTO HBI B [TIOJIHOM 00bEME | IIEHHE TUIIOBBIX
3aHATUS 3a7a4 Ha Ipak-
TUYECKUX 3aHs-
TUSAX
Otan 3. ®opmu- OIIK-1 -HaJIM4yue mpa- | - KOHTPOJIbHBbIE PabO0- | KOHTPOJIbHBIE
poBanue HaBbikOB | (OIIK-1.2, | BuibHO BBITIOJ- | THI UMEIOT TMOJIOXKH- | pabOThI
MPAKTUYECKOTO OIIK-1.3) | HEHHBIX KOH- | TEJIbHYIO PELECH3UI0 U
HCIIOJIb30BaAHUS TPOJIBHBIX pabOT JIOMYIIEHBI K 3aIHUTe
3HAHUU U YMEHUH
Oran 4. [IpoBepka OIIK-1 - YCIIEIIHAs 3allli- | - OTBETHI HA BCE BO- YCTHBIN OTBET
ycBoeHHoro Ma- | (OIIK-1.2, | Ta KOHTPOJBHBIX IIPOCHI 110 KOHTPOJIb-
Tepuana OIIK-1.3) | pabor; HBIM paboTam;
-9K3aMeH; - OTBETHI Ha BOIIPOCHI
- 3a4eT 9K3aMEHALIMOHHOIO
ounera, Ha BOMPOCHI
3ayeTa U Ha JI0IOJIHU-
TeJIbHBIE BOMPOCHI
2.2. Kpurtepuu oneHUBAHUSI KOMIIeTEeHIHIi

10 YPOBHIO UX C()OPMHPOBAHHOCTH

Kox xommeren-

YpoBHU cHOPMUPOBAHHOCTH KOMITETEHIIUIN

LU, THAUKATOP 0a30BBbIii CpeaHuid BEICOKHH
OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIIK-1.2) - OCHOBHBIC ()M3WYECKHE | - OCHOBHBIC (pu3mue- | - OCHOBHBIE (H3NUe-
SBJICHUS, €IUHMIIBI W3- | CKHE SBIEHHs, €IUHU- | CKHE SBJICHUS, €IUHU-
MepeHHUs  (U3NYECKUX | IIbl U3MepeHus pusmue- | [l U3MepeHust Gusn-
BEJIMYMH. CKUX BEJINYHH; YEeCKUX BEJIMYUH;
YmMmers: - ONBITHBIE OOOCHOBa- | -  (yHIaMeHTaIbHBIE
- IPUMEHSTh METO/IbI HUSl OCHOBHBIX (U3U- | MOHATUS, 3aKOHBI U

TEOPETUUECKOTO HCCIIe-
TOBaHUSI (PU3UIECKHIX
SBJICHUM, ITPOLIECCOB H
00BEKTOB.

Baanern:

- MaTeMaTH4YCCKUMH Me-
TOgAaMU peHIGHI/IH TUIIO-
BBIX 3aJ1a4.

YEeCKHX 3aKOHOB.
YMmeThb:

- IPUMEHSTH METOJIBI
TEOPETUUECKOTO HCCIIe-
JOBaHUS (PU3NUECKUX
SIBIIGHUH, TIPOIIECCOB U
00BEKTOB;

- IPUMEHSTH METOJIbI
AKCTIEPUMEHTAIBHOTO
UCCIeIoBaHus pu3nye-
CKHX SIBJICHHI, MpoOILIeC-
COB 1 OOBEKTOB.
Baagern:

- METOJIaMU DJKCIepH-
MEHTAJILBHOT'O HCCIEI0-
BaHUSA (U3UUYECKUX SIB-
JICHW#, TMpPOLECCOB U
00BEKTOB

- MaTeMaTHYEeCKIMUA
METOIaMH pelieHus

TEOPUH  KJIACCUYECKOMN
U COBPEMEHHOW (u3u-
KU,

- ONBITHBIE OOOCHOBa-
HUSL OCHOBHBIX (U3HU-
YEeCKUX 3aKOHOB.
YmMmern:

- IPUMEHSTH METObI
TEOPETUIECKOTO HC-
cienoBaHus Gpu3nye-
CKHX SIBJICHHM, ITpOLIEC-
COB M O0BEKTOB;

- IPUMEHSTH METOIBI
AKCIIEPUMEHTATILHOTO
uccaeaoBaHus hr3nde-
CKUX SIBJICHUH, IIPOLIEC-
COB B O0BEKTOB;

- aHaJIM3upoBaTh pe-
3yJIBTAaThl  HMCCIIEIOBA-
HUSL.
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THIIOBBIX 3aJ1a4.

Baapers:

- METO/IaMHU TEOpeTHYe-
CKOTO  WCCIICIOBAHUS
(GU3HYECKUX  SBJICHHIA,
MPOIIECCOB U 0OBEKTOB
- METOJaMH 3KCIIepH-
MEHTaJIBHOTO HCCIIENIO-
BaHUS (PU3UYECKUX SIB-

JICHUW, TIPOLIECCOB H
00BHEKTOB
- MaTeMaTHYECKUMU
MeToAaMu pemeHI/m
THUITOBBIX 3a/ad.
OIIK-1 3HarTh: 3HaTh: 3HaTh:
(OIIK-1.3) - METOAMKY TMPOBENCHUS | - METOJIUKY IIpOBeJe- | - METOIAUKY IpoBe/e-
BKCHepI/IMeHTOB. HUA BKCHepI/IMeHTOB HUS 3KCHepI/IMeHTOB
YMeTh: -OCHOBHOE 000pyZOBa- | ~-OCHOBHOE 00OpYI0Ba-
- NpOBOAUTH (pu3mye- | HUE [UIsI TIPOBEACHUS | HUE JUIsI TMPOBEICHUS
CKHE U3MEPCHHUSI. AKCIICPUMEHTOB. AKCIICPUMEHTOB
Baagern: YMmerThb: - MaTeMaTHYeCKHe Me-

- METOJUKOHW IMOCTaHOB-
K (pu3myeckoro sKcre-
pHUMEHTA.

- TpOBOIUTH (hu3HUe-
CKHE U3MEPEHUS
- oOpabOatpiBaTh pe-

3yNIbTaThl  (PU3MUECKUX
HU3MEpPEHHUI.
Baanern:

- METOJMKOHW IOCTa-
HOBKH ¢duznyeckoro
JKCIIEPUMEHTA

- MeToJlaMu pacuera
MOTPELIHOCTEN  U3Me-

pEHU TIpU IPOBENCHUHN
(U3NYECKOTO 3KCIEepH-
MEHTA.

ToABl OOpabOTKH JaH-
HBIX.

Ymern:

- TpoBOAMTH (pusmue-
CKUE U3MEPEHUS

- oOpaOaTeiBaTh pe-
3yNIbTaThl  (PU3HUECKUX
U3MEPEHHUI;

- TpeACTaBIATh  pe-
3yJIBTaThl JKCIEPUMEH-
Ta.

Baaners:

- METOOUKOW ToCTa-
HOBKH  (PU3UYECKOIO
AKCIIEPUMEHTA

- METoJlaMM pacyeTa
MOTPEIIHOCTEN  U3Me-

peHUI IPU TPOBEIEHUH
(bu3NYECKOT0 AKCIEpH-
MEHTA.

- HaBBbIKaMU aHaJIu3a
HKCIEPUMEHTAIBHBIX
JaHHBIX.
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2.3. Ixaabl oueHnBaHus (POPMUPOBAHUS MHINKATOPOB 10CTHKEHUS

KOMIIeTEeHI M

a) llIkaja oueHNBAHUS KOHTPOJbHBIX PadoT

Ikama oneHUBaHUA

Kpurepuu onienuBanus

3auteHo

WHaukaTtop JOCTHXKEHWIT KOMIeTeHHuH c(hOpPMUpPOBaH Ha
YpPOBHE HE HUXKe 0a30BOTO.

JlaHbl OTBETHI Ha BCE TEOPETUYECKHME BOMPOCHL. Bce pacuers
BBIITOJIHCHBI BEPHO U UMCIOT HeO6XOIII/IMBIe INOACHCHUA

He3aureno

WHnukaTop JOCTHXKEHHMH KOMIETEHIHMH CQOPMHUpPOBaH Ha
YPOBHE HMKE 0a30BOrO.

B pacyerax momymieHsl OIIMOKH, HEOOXOAMMBIC MOSCHEHUS OT-
CYTCTBYIOT, HMCIOTCS OIIIMOKHU B TCOPCTUYICCKHX BOIIPOCAX.

0) llIkana oneHUBAHUS IK3aMeHAa

[IIxana onteHnBanus

Kpurepuu onienuBanus

OLICHKAa «OTJIUYIHO»

Bce mHIMKaTOpHl AOCTM)KEHHH KOMIIETEHIIMU C(HOPMHPOBAHBI
Ha BBICOKOM YPOBHE M CTYJIEHT OTBEYAET Ha BCE JOTOJIHUTEb-
HBIE BOTIPOCHI.

Teoperndeckoe coaepkaHUe TUCHUILUIMHBI OCBOEHO IIOJIHO-
CTbto, 0e3 mpobenoB. CTYJEHT AEMOHCTPUPYET IMOJIHOE COOT-
BETCTBUC 3HaHI/If/'I, YMGHI/Iﬁ M HABBIKOB IIOKAa3aTCJIsIM U KPUTC-
PHSIM OLICHWBAaHUS MHIUKATOPOB JOCTHKEHHUSI KOMIETEHIIUHN Ha
dbopMupyeMoM AHUCUUIIMHONW ypoBHe. Omnepupyer mnpuoodpe-
TEHHBIMH 3HAHUSMM, YMEHMSIMU U HaBbIKAMHU, B TOM 4YMCJE B
CUTyalusax MOBBIIIEHHON CI0KHOCTH. OTBEUaeT Ha BCe BOIIPO-
chbl Ousera 6e3 HaBOJAIIMX BOIPOCOB CO CTOPOHBI NMPENojaBa-
tens. He ucnpIThIBaeT 3aTpyHEHNN IIPU OTBETE HA JOMOJHU-
TEJIbHBIE BONPOCHI.

OILICHKA «XOpPOI1lI0»

- OauH WHIUKATOp JOCTHXKEHUS KOMIIETEHUUHU c(popMHpOBaH
Ha BBHICOKOM YPOBHE, a OJMH MHAMKATOP JOCTHKEHUS KOMIIE-
TEHITUU CPOPMUPOBAH Ha CPEIHEM YPOBHE;

- BCE MHJIUKATOPHI TOCTIKEHUI KOMITETEHIINH C(HOPMUPOBAHBI
Ha CpPEJHEM YPOBHE, HO CTY/ICHT apr'yMEHTHPOBAHHO OTBEYACT
Ha BCE JIOTIOJTHUTENbHBIE BOMTPOCHI,;

- OJMH WHJIUKATOp IOCTHKEHHH KOMIIETEHIMH CPOpPMHUpPOBAH
Ha CpeHEM YpOBHE, a IPYroil Ha 6a30BOM ypOBHE, HO CTYACHT
YBEPEHHO OTBEYAET HA BCE JIOTIOJTHUTEIEHBIC BOTIPOCH.
TeopeTnueckoe coaepkaHWE IUCHUIUTMHBI OCBOCHO IOJIHO-
CThI0, 0e3 mpobenoB. CTyIeHT NEMOHCTPUPYET MOJTHOE COOT-
BETCTBUE 3HAHWI, YMEHUN M HABBIKOB IMOKa3aTesiM U KpHUTe-
pyuAM OLUCHHWBAHUSA HHAUKATOPOB JOCTHMIKCHUSA KOMIICTCHIIMU HA
dbopMupyeMOM AHUCHUIIIMHONW ypoBHEe. Omepupyer mpuodpe-
TCHHBIMU 3HAHUAMHU, YMCHUSAMU U HaBbIKaMHU, €ro OTBET NPCI-
CTaBJISIET TPAMOTHOE M3NIOKEHHE Y4eOHOro MaTepuaia mo Cy-
HIECTBY; OTCYTCTBYIOT CYIIECTBEHHBIE HETOUYHOCTH B (HhOpMy-
JIMPOBAaHNN HOHHTHﬁ; MpaBUJIbHO NPHUMCHCHBI TCOPCTHYCCKUC
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MOJIOKEHHUS, TIOJTBEPKICHHbIE TpuMepamu. Ha nBa Teopetu-
YECKUX BOIPOCA CTYACHT JaJl MOJIHbIE OTBETHI, HA TPETUH - IIPU
HABOJAIIUX Bompocax mpenogasarens. Ilpu orBere Ha 1o-
MIOJIHUTEJIbHBIE BOITPOCHI JIOMYCKAET HETOYHOCTH.

OLICHKA «YyAOBJE€TBOPUTEC/Ib-
HO»

- Bce uHAMKATOPBI JOCTHKEHUI KOMIIETEHIUU C(hOPMUPOBAHbI
Ha 6a30BOM ypOBHE;

- OJMH MHAMUKATOP JOCTHXKEHUS KOMIIETECHIIMH CPOPMHUPOBAH
Ha 0a30BOM YpOBHE, JPYroil Ha CpeIHEM YPOBHE, HO CTYACHT
3aTPyAHSETCS OTBETUTH HA JIONIOJIHUTEIIbHBIE BOIIPOCHI.
Teopernueckoe copepx)aHue JUCLHUIIIMHBI OCBOEHO YaCTHYHO,
HO TpoOJIeMbl HE HOCAT MPHUHLIMIHAILHOTO Xapakrtepa. Cty-
JICHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM, YMEHUI
Y HaBBIKOB I10KA3aTeNIsIM U KPUTEPUSIM OLICHUBAHUS UHANKATO-
POB JTOCTHXKCHHUSI KOMIIETCHIIMU Ha (OPMUPYEMOM JTHUCHUILIN-
HOM ypOBHE: JOMYCKAIOTCSI 3HAUUTENbHbIE OMIMOKH, TPOSBIS-
€TCsl OTCYTCTBUE 3HAHUU IO PSYy BOIMPOCOB. 3aTPYIHAETCS OT-
BEYaTh Ha JONOJIHUTEIbHBIE BOITPOCHI.

OLICHKA «KHEYA0OBJIETBOPHU-
TECJIbHO»

WHauKaTopel JOCTHXKEHUS KOMITETCHIIMH C(HOPMHPOBAHBI Ha
ypOBHE HUKe 0a30BOr0 U CTYIEHT 3aTPyIHSETCS OTBETUTH HA
JIOTIOJIHATEIIbHBIE BOIIPOCHI.

TeopeTnueckoe colepKaHue AUCLUILUIMHBI OCBOCHO YaCTHUYHO.
CTyzneHT NeMOHCTPUPYET SIBHYKO HEJOCTATOYHOCTb WJIM IOJ-
HOE€ OTCYTCTBUE 3HAHUH, YMEHUW U HAaBBIKOB Ha 3aJaHHOM
ypOBHE C(POPMHUPOBAHHOCTH HHAMKATOPOB JOCTHKEHUS KOM-
NETCHIUH.

B) lIkasia oueHuBanus 3auera

Ixama oneHUBaHUA

Kputepun orieHnBaHus

3auer

Bce unnukatopbl JOCTHXKEHUH KOMITIETEHIIMU C(OPMUPOBAHbI Ha
YPOBHE HE HMKE 0a30BOrO W CTYJEHT OTBEYAaeT Ha JIOMOJIHU-
TEJIbHBIE BOIPOCHI.

- IPOYHO YCBOWJI IIPEYCMOTPEHHOHN MPOrpaMMOi MaTepual;

- IPaBUJIbHO, ApTYMEHTUPOBAHO OTBETUII Ha BCE BOMPOCHI.

- TOKa3aJl IIyOOKHME CHUCTeMaTH3MPOBAaHHBIE 3HAHUS, BiaJeeT
MpUEMaMH PACCYKJIEHUS U CONOCTABIISIET MaTepuan U3 Pa3HbIX
HCTOYHUKOB: TEOPHIO CBA3BIBAET C IIPAKTUKOM, APYTUMHU TEMaMU
JAHHOTO Kypca, APYTUX U3y4aeMbIX MPEIMETOB

- 6e3 o1MOOK BBHIOJIHUI IPAKTHYECKOE 3aaHHUE.

Hezauer

Bce unnukatopsl JOCTHKEHUH KOMITIETEHIIMH C(OPMHUPOBAHBI Ha
YpOBHE HHUXke 0a30BOr0 M CTYICHT 3aTPYAHSETCS OTBETUTh Ha
JIOTIOTHUTEIIbHBIE BOMPOCHI.

BeicTaBnsiercs cTyneHTy, KOTOpbli He cipasuiics ¢ 50% Borpo-
COB M 3aJjaHuil OumiieTa, B OTBETaX Ha JPYrue BOIPOCHI TOMYCTHII
cyliecTBeHHbIe omMOKku. He MOXeT OTBETUTHh Ha JOMOJHUTEIb-
HbI€ BOIIPOCHI, PEJIJI0KEHHBIE TPEToAaBaTeIeM.
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3. TunoBbie KOHTPOJIbHbIE 32/IaHUSI U HHbIE MATEePHAJIbI, HE00X0IUMbIe
JJIS1 OLICHKH 3HAHMI, YMEHNH, HABBIKOB, XapaKTEePHU3YyOUIUX ITANbI
(bopmupoBaHusi KOMIETEHIMA

Koz xommerenuuu,

Oransl GOopMUPOBAHUS KOM-

TurmoBele 3aJaHus

WHUKATOP TICTCHITNH (OLIEHOYHBIE CPENICTBA)
OIIK-1 (OIIK-1.2, | Otan 1. ®opMupoBaHHE TEO- | - TUCKYCCHUS: BOMPOCHI JIJIsi 00CYXKIe-
OIIK-1.3) peTudeckoi 6a3bl 3SHAHUN HUsl (METOAMYECKUE PEKOMEH AT

JUISL IPOBEJICHUS] IPAKTUYECKUX 3aHS-
THI)

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

pasity)

- HaIMCaHue OTYeTa 1o Jaboparop-
HBIM padOTaM U PEUICHUE THITOBBIX
3a71a4 Ha MMPAKTUYECKUX 3aHATHUSX C
WCIOJIb30BAHUEM MTAKETOB MTPUKIIAI-
HBIX IPOTPaMM U OHJIAMH KaJIbKYJIs-
TOPOB MpU pabOTe ¢ pa3MEPHBIMU Be-
JTMYHHAMH

Oran 3.  ®opmupoBaHue
HaBBIKOB IPAaKTUYECKOTO HC-
II0JIb30BAHMSI 3HAHUM U yMe-
305078

- KOHTPOJIbHBIE pa0OTHI: TIEPEYCHb
BOITPOCOB I10 BapHaHTaM (MeTou4e-
ckue pexkomenaanuu no CPC)

Otan 4. IIpoBepka yCBOEHHO-
ro MaTepuaia

- 3alUTa KOHTPOJIBbHBIX PabOT
- BOIIPOCHI K 3K3AMEHY U 3a4eTy

(mpunoxkenue 1)

4. Metoanuyeckue MaTepuaJibl, ONpeae/siiomue npoueaypsl OeHUBAHUSA 3HA-
HHMi, YMEHHH U HABBIKOB

JK3aMeH

[TpoBoauTCS B 3aaHHBIN CPOK, COTacHO rpaduky ydeOHOro mnpoiecca. K-
3aMeH MpoxoauT B hopMe cobOeceoBaHUs MO OMiIeTaM, B KOTOPBIC BKIIOUYAKOTCS
TeopeThuuecKkre BOMpOCkl. [Ipy BBHICTABIEHUU OIICHOK YYWUTHIBAETCS YPOBEHb MPHU-
OOpETEeHHBIX KOMIETEHIIUHN CTyJeHTa. AyJUTOPHOE BpeMsl, OTBEJACHHOE CTYJICHTY,
Ha MOArOTOBKY — 30 MUH.

3auer

3ader MPOBOAUTCS B 3aJIaHHBIN CPOK, COTJIACHO IrpaduKy y4eOHOTo Tpoliec-
ca. 3aueT npoxoauT B opme codeceloBaHus Mo OMIeTaM, B KOTOPbIE BKIIOYAIOT-
Csl TEOPETHYECKHE BOMPOCHL. [IpyM BBICTABIICHWM 3a4eTa YYUTHIBACTCS YPOBCHD
MPUOOPETCHHBIX KOMITCTCHIIMHA CTYACHTA. AYIUTOPHOE BpeMs, OTBEJICHHOE CTY-
JEHTY, HAa TOATOTOBKY — 30 MUH.

KonTpoabnas padora

DTO BHEAYIUTOPHBIN BUJ CAMOCTOSITCIBHON pabOThl CTYAeHTOB. KOHTPOIIB-
Has pa0oTa BKJIIOYAET B ceOsl 3a/1auu, OXBATHIBAIOIINX U3ydaeMble pa3zeiibl (Ppu3u-
k. PaboTa BBIMIONHIETCS MO BapuaHTaM, COTJIACHO TocienHed mudpe mmdpa u
cmaetcsi Ha mpoBepKy. [lociie mpoBepKku KOHTpOJbHAs padoTa BO3BpAIAETCS CTY-
JIEHTaM JJIsI TIOJTOTOBKH €€ 3aIUTe. 3anuTa KOHTPOILHOW paboThl TPOBOIUTCS HA
HK3aMEHAITMOHHOW CECCUH U SIBIISIETCS OCHOBAHUEM JIJIsl IOMTYCKa CTY/ICHTa K JK3a-
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meny. [Ipu 3amuTe KOHTPOIBLHOW PaOdOTHI CTYJAEHTHI JOJDKHBI OTBETUTH Ha TEOpe-

TUYECKHE BOMPOCHI MO0 TeMATHUKE KOHTPOJIBLHON PaOOTHI.
TemaTuka KOHTPOJIBbHOM padoThl Nel

. KunemaTtuka noctynareabHOro ¥ BpalaTeIbHOrO IBUKCHUH;

. InHaMuKa MOCTYIATEIbHOTO IBMKEHUS, 3aKOH COXPAHEHHUS UMITYJIbCa;

. Mexanuueckas pabota, MmomHocTb, KIT/I;

. DJIEMEHTBI CIENUAIBHON TEOPHUU OTHOCUTEIBLHOCTH;

. IlnHamMuKa BpalaTeabHOrO ABUKCHUS,

. MexaHuKa )UJKOCTEN U ra30B; MEXaHUUECKOE HANPSKEHUE, 3aK0H ['yka;
TemaTuka KOHTPOJIBLHOM PadoTHI Ne2

OO WN -

. DIIEKTPOCTaTUKA

. IlocTOSHHBII TOK

. Margetusm

. KoneOanus v BOJIHBI

WO

IIpakTHyeckue 3aHATHS

[IpakTHueckue 3aHATUS — METOJ PENPOIyKTUBHOrO o0yueHus, odecredu-
BAIOLUI CBSI3b TEOPUU M TPAKTHKH, COJACHCTBYIOIIMN BBIPAOOTKE Yy CTYAEHTOB
YMEHUMN U HABBIKOB MPUMEHEHHUS 3HAHUMN, TOTYYEHHBIX HA JICKIUU U B XOJI€ CaMO-
CTOATENbHOM paboThl. [lpy nmpoBeaeHNH NPaKTUUECKUX 3aHITUH CTYIAEHTaM Ipe.-
JararoTcs JBa BUJA 3a/la4 10 TEMaM, OTBEJEHHBIM Ha MPAKTUYECKOE 3aHATHE (CO-
rJ1acHo paboyeil mporpaMMe yueOHON AUCLMILIUHBI):

- THUIOBBIE 3a/1a4d, 0Opaslbl, PEIIeHUs] KOTOPHIX OBLIM pPacCMOTPEHBI Ha
JIEKLIMH, TIPU UX PEIICHUH PUMEHSETCS] OJHO MpaBuiio (popmyiia, 3aKOH);

- 3a;auyy, TpeOyrolue M pelIeHUsT MPUMEHEHUS HECKOJIbKUX TPaBUII
(bopmyn, 3akoHOB), mocTpoeHus rpadukos. Kak mpaBuiio, 00pasibl TakuxX 3aja4y
Ha JIEKIIUSIX HE pacCMaTpUBAIOTCSL.

Jduckyceust

[Ipu mpoBeAeHUM NUCKYCCUHM CTYJIEHTaM Ji OOCYXACHMs MpeiaratoTcs
BONPOCHI 110 TEME, OTBEIEHHOM Ha MPAaKTHUECKOE WM JIabopaTOpHOE 3aHsATHE (CO-
rJIacHO paboueil mporpamme yuyeOHoW auciuruinHbl). [Ipu oTBeTe Ha BOmpocC CTy-
JICHT JIOJKEH PacKphITh TEMY, yKa3aTh Pa3MEPHOCTH HCIOIb3yEMbIX (PU3NYECKUX
BEJTUYMH U UX CMBICIL.

JlabopaTopHas padora

[IpoBenenue 1abOpaTOpHBIX PabOT MO3BOJISET CTYAECHTAM YIUIyOUTh U 3a-
KPENUTh TEOPETUUECCKUE 3HAHMSI, PA3BUTHUSI HABBIKOB CAMOCTOSITEILHOTO DKCIIEpH-
MEHTHPOBaHUS. BKIIIOYaeT mMOArOTOBKY HEOOXOAUMBIX ISl OTBITA (IKCIIEPUMEHTA)
npudOpOB, 0OOPYAOBAHUS, COCTABICHHE CXEMBbI-TIJIaHa OMbITA, €ro MPOBEIACHUE U
ONMCaHue. Ydaluecs MpHoOpeTaloT YMEHUSI U HaBBIKH, HEOOXOAUMBIE UM B TIO-
cienyromiei mpodeccHoHanbHOM NeITeTbHOCTH M CIIOCOOCTBYIOT (hOPMHPOBAHUIO
IPUYUHHO-CJIEICTBEHHBIX CBSA3€H 3aKOHOB (PM3HKHU U UCCIIENYEMbIX SIBJICHUM.
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Ipuioxenue 1
Bonpocs! k 3a4éty mo gucunniinie @u3snka

Bonpocs 15151 npoBepku ypoBHsi 00yueHHOCTH «3HATD)»

1. Ipeamer u 3anaun ¢puzuku. OCHOBHBIE MOHATHS MeXaHUKU. CucTeMa eUHUII.

Kunematuka. YpaBHeHust ABMxKeHUsE MrHOBEHHBIE CKOPOCTh M YCKOPEHUE.

3. Kunematnka BpamiaTelIbHOTO JBWKEHUSA. YTJOBBIE CKOPOCTh M YCKOpPEHHE.

CBs13b MEXIy JUHEHHBIMU U YTJIOBBIMH XapaKTepUCTUKaMH JIBHKeHusA. Hop-

MaJbHO€, TAHT€HIUAIBHOE U ITOJHOE YCKOPEHHE.

Jlunamuka tBepioro tena. [lonsaTus cuibl u Maccebl. 3akoHbl HploTOHA.

JvnHamuka Bpamenust TBEpaoro tena. MomeHT cuiibl. MomeHT nHepuuu. Oc-

HOBHOM 3aKOH BpallaTeJIbHOTO JBUKEHUSI.

6. MoMeHThI HHepLIUU CTEPKHs, 00pyya, nucka. Teopema llITeitnepa.

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

8. Cuibl TpeHUs NOKOS, CKOJIbXKEHUA U KadueHus. Cuna conpotuieHus. @opmyna
Crokca.

9. Cunbl nHEPIIUHU

10.Craruka. YcioBus paBHOBECUS TeIl.

11.Bec Tena u ero uzmepenue. Cunbl TATOTEHUS. 3aKOH BCEMHUPHOTO TSATOTEHMSL.
Kocmuueckne ckopoctu

12.MOMEHT KOJIWYEeCTBa [BIKEHHUS. 3aKOH COXPAHEHHS MOMEHTa KOJUYECTBA
NBUKEHUA (uMmItynbea). ['upockonuyeckuid 3 PexT.

13.3aKkoH coXpaHeHUsI UMITyJIbCca

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

15.3aK0H COXpaHEHUs] JHEPTUU B MEXaHUKE.

16.TTocTynaTel cnenualbHONW Teopuu OTHOCUTENbHOCTU. [IpeoOpazoBanus ['anm-
nes u JlopeHna.

17.2neMeHTapHbIi 3apsia. DIEKTPUUSCKHUN 3apsi Tell. 3aKOH COXPaHEHMs 3apsja.
Onektpocrarrka. 3akoH KyioHa.

18. DnexTpudecKoe Mojie U ero XapakTePUCTHKU. 3aKOH cyrnepro3uiuu. CUioBbie
JTUHUU

19.9nexTpuyeckoe moJsie BHYTPH MPOBOAHUKOB U AUAJIEKTPUKOB. BekTop mosspu-
30BAHHOCTH.

20.Teopema I'aycca u mpuMepsl €€ UCIIOJIH30BAHMUS.

21. [loTeHman MeKTpUUECKOro moJis. Pa3HOCTh MOTEHLMAIOB. DKBUIOTEHIAAIb-
Hasi TOBEPXHOCTh

22.2Heprus U 00bEMHAs MIIOTHOCTh SHEPTUH JIEKTPUUECKOro mojisi. 3akoH J[xoy-
na-Jlenna

23. Dnexkrpoémkocth. Konaencartopsl. [Inmockuii kKoHaEHCATOP.

24.CoenuHeHns] KOHACHCATOPOB.

25.1TocTostHHBIN TOK: OCHOBHBIC MOHATHS. CHlia TOKa.

26.2neKTpruecKoe conpoTuBieHue. 3akoH Oma 17 OJHOPOJHOTO y4acTKa LEMH.

no

o s

~
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3axon Oma B auddepeHmanpHoun Gopme.

27. DnexTpoABWXKyIIas cuiaa. 3akoH OMa JiJis OJTHOM IIeTH.

28.CoeauHeHus pe3ucTopoB

29.BexTtop MHIYKIMM MarHUTHOTO ToJid. JIMHUM WHAYKIUMS MarHUTHOTO MOJIS.
[IpuHIUI CyNepIIO3UIIH.

30.. MarauTHoe 1oJie B BeliecTBe. BekTop Hanps>kEHHOCTH MAarHUTHOTO TIOJIS.

31.3akon buo-Capapa-Jlamiaca. MarHuTHOE 1oJi€ NPSIMOJIUHEHHOTO U KPYTrOBOTO
TOKa.

32.Cwna Jlopenna.

33.Cuna Ammnepa. MarHuTHbIM MOMEHT BUTKa C TOKOM. [IpuHIUIIBI pabOTHI 3JEK-
TPOABUTATEIEH.

34.9OnekTpomarauTtHas uHAyKus. Onbitel @apanes. [Ipasuno Jlenma. Tpancdop-
MaTop.

35.5IBeHUsT CAaMOMHIYKIIMM W B3aUMHOW WHAYKIUU. WHIYKTUBHOCTb. DHEPIus
MarHUTHOTO TIOJISI.

36. [TomympoBoHUKH. P-N-niepexoasl

Bomnpocs! ajis1 npoBepkn ypoBHs o0yueHHocTH «Y METD»

1. ChopmynupyiiTe 3aKOH COXpaHEHHUs MEXaHWYeCKOW sHepruu. Jljig Kakux cu-

CTEM TeJI CIIPABEIJIMB 3aKOH COXPAHEHUS MEXAHUYECKOW dHEPIUu?

Kak uzmeHnsercs sHeprusi MEXaHMYECKON CUCTEMBI ITPU HAJIMYHUU CUJIbI TPEHUS?

ChopmynupyiiTe U HAMUIIUTE, YTO TAKOE MOMEHT CHJIbI?

JlaiiTe onpeaeneHne JIMHEWHOW U YTJIOBOW CKOPOCTH.

Kak cBg3aHbl TMHEHHBIE U YTIIOBBIE BEJIMYHUHBI IPU BPAILATEILHOM JIBHXKEHUH?

Onpenenenne MomMeHTa HHEpLUHMH. PU3UUECKUI CMBICT MOMEHTA UHEPLIMH.

Kak BpunciseTcs KMHETHYECKasi SHEPrUsl MPH MOCTYIATEIBHOM M BpallaTelb-

HOM JIBWKEHUIX?

8. Hamummre nBe ¢popMbl 3aMCH BTOPOTO 3aKOH JTUHAMUKU MOCTYHATEIbHOTO U
BpaIaTEeILHOTO JIBUKCHUU.

9. BbluMCnsATP MOMEHT HMHEPLMHM MaxOBOTO KoJjieca M CHUJIy TPEHHs B ONOpPE IO
HKCIIEPUMEHTAIbHBIM JTAHHBIM.

10.OcymiecTBIATh U3MEPEHUS IITAHTCHITUPKYJIEM.

11.Ha TexHM4YeCKHX Becax OMpeaeisiTh Maccy rpysa.

12.HaBbikamu paOOThI C CEKYHAOMEPOM JIJIsl ONPEICTICHUSI BPEMEHU MPOTEKAIOIIIe-
ro npouecca.

13.HaBblkaMu 1O BBIYKUCIEHUIO KO3 UIIMEHTa BHYTPEHHETO TPEHHS >KUIKOCTU
M0 3KCIEPUMEHTAIBHBIM JaHHBIM

14.HaBbikamu pabOThI ¢ MUKPOMETPOM ISl TOJIYYEHUS SKCIIEPUMEHTAJIbHBIX JaH-
HBIX.

15.HaBbikamu pabOThI ¢ MacIITaOHOW JIMHEWKOW MJIsi OTNpPEACNICHUS PAaCCTOSHUS
MEXIy MpeAMETaMHU.

16.BpIuncasITh HANPSHKEHHOCTD 3JIEKTPUUECKOTO MOJsl TOUYEYHOTO 3apsijia, CUCTe-

Nogohkowd
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MBI TOYEYHBIX 3aPA0B, chephl.

17.11pumensats Teopemy ['aycca k pacy€Ty Hanpsy)KEHHOCTHU AJIEKTPUUYECKUX TOJIEH

18.BpIuucasTh MOTEHIMAI 3JIEKTPUUECKOIO MOJIS U pa3HOCTh NoTeHuanoB. Ctpo-
UTh 3KBUIIOTEHLUAIbHbBIE TOBEPXHOCTH.

19.PaccunThIBaTh 3J€KTPOEMKOCTh YEAMHEHHOT'O IPOBOIHUKA, IIJIOCKOI'O KOH/ICH-
catopa, COeIMHEHUS] KOHJIEHCATOPOB

20.BpraucnsaTh S3HEPTUIo U paboTy AIEKTPUIECKOTO MOJIS

21.ITpumensiTh 3axkoH OMa JJ1 OTHOPOJHBIX LIETel MOCTOSITHHOTO TOKA B UHTE-
rpanbHON U auddepennmanbHol hopme.

22 .BbIYHCchsATh CONMPOTUBIICHUE MPOBOTHUKA

23.BbruncnsaTh pacipeie’eHie TOKOB M HaMPsLKEHUN TIPU MTOCIEA0BAaTEILHOM U
napayuIeTbHOM COeIMHEHUH TIPOBOIHUKOB.

24 TTpumensTh 3axkoH OMa 11 HEOTHOPOIHBIX IETNel MOCTOSTHHOTO TOKA B MHTE-
rpansHOi U nuddepennmanbaon hopme

25.Bpruncisate paboTy ¥ MOITHOCTH TOKA.

26.ITpumensts 3axkoHbl Kupxroga i pacuera pa3BeTBICHHBIX LEHEH.

27 Ilpumenenus 3axoH buo-Capapa-Jlamnaca 1151 HaX0XJIE€HUSI MAarHUTHOTO TOJIS

IPSIMOJIMHEMHOTO ¥ KPYTOBOT'O TOKA.
28.Berancisats cuibl Jlopentia u Ammepa.
29.IIpuMeHsITh 3aKOH IEKTPOMArHUTHON UHTYKITHH.
30.Berancasate mapamMeTphl TpanchopmaTopa.

Bomnpocs! asst npoBepku ypoBHs o0yueHHoctu « BJIAJIETD»
Bnanenue HaBbIKaMu pelIeHUs 3a/1a4, MPEACTaBICHHBIX B KOHTPOJIBHBIX paboTax.
IIpumeps! 3a1au:

1. KuHemarnueckoe YpaBHEHHUE JBWKCHHUS MAaTE€pUAIbLHOM TOUKH MO MPSMOM
(och X) umeer BUA X =A +Bt+ Ct3, rne A=4m, B=2wm/c, C=-0,5wm/c?
Jlnst MoMeHTa BpeMeHH t; = 2 C OomnpefenuTh: 1) KOOpAuHATy X1 TOYKH; 2)
MTHOBEHHYIO CKOPOCTh V1; 3) MTHOBEHHOE YCKOPEHHE aj.

2. Teno BpamaeTcs BOKpYr HEMOABUKHON OCH IO 3aKOHY, BbIpaxkaeMoMy ¢op-
mysoi @ = 10 + 20 t - 2 t? (puc. 1). HalizuTe 1o BeIMYMHE M HAIIPaBICHUIO
MOJIHOE YCKOPEHUE TOYKHM, Haxojdiieica Ha pacctosHud R = 0,1 M oT ocu
BpAaIllCHHUS], 1711 MOMEHTa BpEMEHH t; = 4 C.

3. Ha ropusonTanpHOi miaTdopMe MaXTHON KJIETH CTOUT YEJIOBEK Maccol m =
60 xr. Onpenenuth CUTy JaBIEHUS YeloBeka Ha rmiatdopmy: 1) mpu ee
IObEME C YCKOPEHHEM a1 = 3 M/c%; 2) Ipy paBHOMEPHOM HOIBEME U CITYCKE;
3) mpu ciycke ¢ yckopeHueM az = 9,8 m/c?,

4. Kakum Ob11 Ob1 mepuon oOpamenust UC3 Ha kpyroBoit opoute, ecimu  Obl OH
OBLT yJIaJIeH OT MOBEPXHOCTU 3€MJIM Ha PACCTOSIHHE, PABHOE 36MHOMY PaJINyCy
(R =6400 km).
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CranbHasi IPOBOJIOKA CEYEHUEM S= 3 MM’ IOJ JEHCTBHEM paCTATUBAIOLIECH

cuibl, paBHoit F = 4 - 10* H umeer quuny Ly = 2 m. Onpenenurs aGcoarOTHOE
YIJIMHEHHE NPOBOJIOKU NPH YBEJIUYEHUH pacTArHBaomel cunsl Ha F; = 10
H. Moayns IOnra cramu E =2 - 10 ITa.

MaxoBUK, MacCy KOTOPOrO m = 5 KI' MOYKHO CUHMTaTh PaCIpEIEICHHON MO
o0oxay paauyca r = 20 cM, CBOOOJIHO BpallaeTCcsi BOKPYT TOPU30HTAIILHOM OCH,
IPOXOJSAIIEH Yepe3 ero LeHTp ¢ 4actotoil n = 720 mun™. Ilpu TopMoKeHHH
MaxoBHMK ocTaHaBiBaeTcs yepe3 At = 20 c. Haittu Topmo3ssimmii MoMeHT M 1
guciao 060poToB N, KOTOpOE CIeIaeT MaXOBHK [0 MMOJTHOW OCTAaHOBKH.

Ha ckambe JKyKOBCKOTO CHUAMT YEJIOBEK U JCPKUT B BBITAHYTHIX pyKax TMpU
Maccod m =10 kr xaxngad. PaccrosHue OT KaXXAOW T'MpU O OCH BpallCHUs
ckambu |; = 50 cm. Ckambst BpamaeTcs ¢ yacToroi n; = 1,0 ¢ 1. Kak u3smeHurcs
4acTOTa BpalIEHUsI CKaMbU U KaKylO0 padOTy A MPOU3BEIET YEJIOBEK, €CIU OH
COXMET PYKH TaK, YTO PACCTOSHHE OT KaXJI0H THPH JI0 OCH YMEHBIIUTCS 110 |7
= 20 cM. CymMMapHblii MOMEHT MHEPLHMHU YEJIOBEKA U CKAMbU OTHOCUTEIBHO
ocu BpamieHus J =2,5 kr-m%. Ocb BpalleHUs OPOXOIAUT YEPE3 LEHTP Macc ue-
JIOBEKA U CKaMbH.

ABTOMOOWIH Maccoil m = 2000 Kr IBMKETCSI BBEPX M0 HAKIOHHOM IIOCKOCTH
¢ ykioHom o = 0,1, pazsuBas Ha mytu S = 100 M ckopocTh Vi = 36 km/4. Ko-
sbdunrert tpenus p = 0,05. HailTu cpenHiOl0 1 MaKCUMaJIbHYIO MOITHOCTb
JIBUTATEJIsl aBTOMOOWIISI IIPU pa3roHeE.

JepeBsiHHBIN cTepkeHb Maccod M=6,0 kr u niuHoM 1=2,0 M MOXeT BpaiaThCst
B BEPTUKAIBHOM MJIOCKOCTH OTHOCHUTEIBHO TOPU30OHTAIBHON OCH, MPOXOSIIEH
yepes Touky O (puc. 4). B xonen crepkHsi monaaaeT myJsisg maccoit m = 10 r,
NeTsAmas co ckopocteio Vo =1,0-10° M/c, HampaBneHHON NepHEHIMKYISPHO
CTEPKHIO M 3acTpeBaeT B HEM. ONpeeuTh KUHETUYECKYIO0 SHEPTUIO CTEPKHS
1ocie yaapa.

10.Ompenenuth pensITUBUCTCKUN UMITYJIbC P U KHHETUYECKYIO DHEPTHUIO DJICKTPO-

11.

12,

13.

14,

Ha, IBIKYIIErocs co ckopocTbio V=0,9 c (T1e ¢ — CKOpOCTh CBETa B BAKYyMeE).

B BepmmHax kBajpara HaXOASTCS OJMHAKOBBIC MO BEIWYMHE OJHOMMEHHBIC
3apsiapl (puc. 2). OnpeneauTh BeIUYUHY 3apsaaa o, KOTOPBIA HAI0 MOMECTHTh
B IICHTP KBaJIpara, 4ToObl CHCTEMa 3aps0B HAXOIUJIach B paBHOBECUU. byaer
JI1 3TO PaBHOBECHUE YCTOMYUBBIM?

DJIEKTPOH BJIeTaeT B IUIOCKUIM BO3AYIIHBIA KOHIEHCATOP MapasuiesIbHO TIa-
CTHMHAM €O CKOpocThbI0 Vo = 1,0-10° m/c. Jlnmua kxonmencatopa L=1,0 cwm,
HAIIPHKEHHOCTD dJeKTprdeckoro nons B HeM E =5,0-10° B/m. Haiitu ckopocTs
V JICKTPOHA NPU BBUIETE U3 KOHJEHCATOpPAa, €ro CMEIIEHNE Y, OTKJIOHEHUE OT
MePBOHAYAJILHOTO HAMPABJICHUS.

OnpenenuTh YCKOPSIONIYI0 Pa3HOCTh MOTEHIMAIOB A@, KOTOPYIO HOJKEH
MPOUTHU B IIEKTPUIUECKOM TI0JIC IIIEKTPOH, YTOOBI €r0 CKOPOCTh BO3pOCa OT U,
= 1,0 Mm/c 1o v,=5,0 Mwm/c.

K miactuHaMm miockoro BO3AYIIHOTO KOHJIEHCATOpa MPUJI0KEHa Pa3HOCTh MO-

TennuanoB Ag; = 1,5 xB. [Inomazas muactun S =150 cM? 1 paccTOSHUE MEXKIY
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15.

16.

17,

18.

19.

20.

Humu d = 5,0 mm. [locie oTkIIOUEHUST KOHACHCATOpPa OT NCTOYHHUKA HATPsIKe-
HUS B IPOCTPAHCTBO MEXIY IJIACTUHAMU BHECIH CTEKJIO (€ = 7). OnpenenuTs:
1) pa3HOCTh MOTEHIIMATIOB MEXKY IIACTUHAMU MOCJIE BHECEHUS TUAIEKTPUKA;
2) emkoctb koHAeHcatopa Ci u Cy 10 U moclie BHECEHUS AUAIIEKTpUKa; 3) 1o-
BEPXHOCTHYIO TUIOTHOCTH 3apsiia G Ha IUIACTUHAX JI0 U IOCJE€ BHECEHUS JIU-
AIIEKTPHKA.

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

Tok | =20 A, npoTekas 1o KOJIbIy U3 MEIHOM IIPOBOJIOKU cedeHueM S = 1 Mm?,
co37aeT B IEHTpe Kosblla HanpsokeHHOcTh H = 178 A/m. Kakast pasHocTh 110-
TeHnraaoB U mpuito’keHa K KOHIIaM TIPOBOJIOKH, 00Pa3yoIIeii KOJIbIIO0?
3apsKeHHas 4acTUIA JBHXKETCSI B MATHUTHOM T10JI€ IO OKPY>KHOCTH CO CKOPO-
cteio v = 10° m/c. Unaykuus marautHOro nonst B =0,3 Ti. Paguyc okpyskHO-
cti R =4 cM. Haiitu 3apsia (| 4acTUIbI, €ClIU U3BECTHO, 4TO ee aHeprus W=12
K3B.

B 0HOpOIHOM MarHUTHOM 1oJie UHAYKIUS KoToporo B = 0.8 Txn. paBHOMEpHO
BpallaeTcsl paMKa C yriioBod cCKopocThio @ = 15 pan/c. [lnomanb pamku S =
150 cm?. Och BpalleHUs HaXOAUTCS B IIOCKOCTH PAMKHU U COCTAaBIIAET IOl
=30° ¢ mampaBieHHMEM MATHHTHOTO mojs. HalTm MakcHMalbHOE 3HAUYeHUE
OJIC unaykuuu Ep BO Bpalaromencs: paMke.

ConeHoup ¢ CEPIEYHUKOM M3 MAarHUTHOTO MaTtepuana cofepkut N=1200 But-
KOB MPOBOJA, NpuUJieraroimux apyr kK apyry. [Ipu cune toka 1=4 A mMarHuTHbIN
notok @ = 6 MkB0. OnpenenuTs HHIYKTUBHOCTD L cosieHoua.

ConeHoup ¢ CEPIEYHUKOM M3 MAarHUTHOTO MaTtepuana cofepkut N=1200 Bur-
KOB TIPOBOJIa, MIPWJIETAIOIMUX JIpYT K apyry. [lpu cune toka =4 A marHUTHBIN

notok @ = 6 MxB6. Onpenenuts 3Hepruto W MarHuTHOTO TOJISI COJICHOUIA.
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Bonpocsl k 3xk3aMeHy 0 JUCHMILIMHE «DuU3uKka»
Bonpocs 7151 npoBepku ypoBHsi 00yueHHocTH «3HATD»

1. . Mexanudeckue KojieOaHHs U UX MapaMeTpsl (4actorta, nepuon). Konedbarenn-

Hble cucTeMbl. CBOOOIHBIE KOIeOaHMUs.

Pu3nyecKkuii MasTHUK, MATEMAaTUYECKUN MasTHUK.

3. lN'apmonnueckue konebanus. JuddepeHimanprHoe ypaBHEHHE U IPUMEPHI Tap-
MOHUYECKUX OCIHUUIITOPOB (MAasTHUKA W DJIEKTPUUECKHH KoJieOaTeIbHBIN
KOHTYp). AMIuHTyAa U (haza. DHeprus KojaeOaHui.

4. KonebarenpHblii  KOHTYp. (CBOOOJHBIE TapMOHMYECKHE KoyieOaHUS B
AIIEKTPUIECKOM KOHTYE.

5. CnoxxeHue TrapMOHHUYECKUX KOJICOAHWI OJHOTO HAIpaBJICHUS M OJUHAKOBOMU
4acToThl. buenus.

6. CB0OOIHBIC 3aTyXalOIIKE KOJECOAHUS U UX XapaKTEPUCTUKHU.

no

7. BwiHyXaeHHBIC KoJIeOaHUs, pe30HAHC. AMIUIUTY/a U (a3a BBIHYKJICHHBIX KO-
nebanuii. [IpuHIKITBI pauOCBA3HU U TEJIEBEIAHNUA.

8. BomnoBele mporieccol. Bonubl B ynpyro#t cpeze. [IpononbHbie U MONEpeyHbIe
BOJIHBL. 3BYK. YJIbTpa3ByKoBasi Ae(EKTOCKOIHA.

9. Ilmockas rapMOHMYECKasT BOJHA U €€ XapaKTEPUCTUKH (JUTMHA BOJIHBI, BOJHO-
BO€ YHUCJIO M BOJIHOBOM BEKTOp, (ha3oBas CKOPOCTh, YpaBHEHHUE BOJHBI). YpaB-
HEHUE BOJIHBI.

10.Cnextp curnama. HopmanpHas W aHoOMaibHas aucriepcus. ['pymmoBast cko-
pOCTb.

11.9Heprus BOIHBI, MOTOK SHEPTUH, TIIOTHOCTh SHEPTHUHU.

12.93¢dext Homnepa

13.0OcHOBHBIC CBOMCTBA 3JEKTPOMAarHUTHBIX BOJH. [loTok sHepruu. Bekrop Ymo-

Ba-lloliHTHHTA. JleHicTBUE NMEPEMEHHBIX 3JIEKTPOMAarHUTHBIX MOJIEU HA YeJIOBE-
Ka.

14.T'eomerpuyeckas ontuka. [lokazatens npesomiieHus. 3aKOHbI MPSIMOIUHEHHO-
ro pacnpocTpaHeHHs cBeTa (oTpaxeHue, npenomieHue). [lonHoe BHyTpeHHee
OTpa)XE€HUE.

15.Unutepdepennus cBera. YCIOBUSI MaKCUMyMa U MUHUMYyMa TIpU UHTEpQepeH-
uu. Pacuet nuHTepPEepeHIIMOHHON KapTUHBI OT ABYX UCTOYHUKOB. OnTHuecKas
nnuHa mytu. Koneia HeroToHa.

16.Ucnonb3oBanue nntepdepeHnu ceeta B rexuuke. ['onorpadus. Marepdepen-

[IMOHHBIE METOJIbI KOHTPOJISI TOBEPXHOCTH. [ [pOoCBeTIIEHHAs ONTHKA.
17. Mudpakmus ceera. Ilpunnun I'rorirenca-dpenens. Y ciaoBus HAOMIOASCHUS TH-

bpakuuu.

18.IndpaknmonHnas pemierka. Mcnons3oBanue qudpakiiMOHHBIX PEIIETOK B CIIEK-
TpaJIbHBIX MpuOopax. Pazpermmaromias cnocOOHOCTh ONTUYECKUX TPHOOPOB.

19. Iudpakiys 3JIeKTPOMAarHUTHOTO M3JIyYeHHsS] Ha TpEXMEPHOU AUBPaKIIMOHHOM
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pemetke. @opmyna Bynwsda-bparra. U3ydenune cTpykTypbl MaTtepuasioB au-
(paKIMOHHBIMH METO/IaMHU.

20.TeruioBoe u3inydeHHe. AOCOIIOTHO YEPHOE TEJI0. 3aKOHBI M3IyUYEHUS! YEPHOTO
tena. TemnoBusopel. Mcnonp30BaHue TEILUIOBU30POB JJII KOHTPOJISI OE3AHOTO
COCTaBa, B AE(PEKTOCKONNUU COOPYKEHHH.

21.KBanToBas npupoja ceeta KantoBas rumnotesa u popmyna [Tnanka.

22 Ilonsapu3zanus cBeta. EcTecTBeHHBIN U MOJSPU30BAHHBIN cBeT. J[BoliHOE TTyue-
npenomiienue. [lonsgpuzanus cBera mpu oTpakeHuu. 3akoH bproctepa.

23.Ilonspouasl ¥ MOMAPU3AMOHHBIE TPU3MBL. 3akoH Masroca. Bpamenue mioc-
KOCTH noJjisipuszanuu. CaxapoMeTpusi.

24.®otoaddexr. 3akonsl GhoTodrhdexra. YpaBHeHHEe DUHIITEHHA JJIsi BHEIIHETO
dbotoaddexra. PoToITEKTPUUCCKHUE MPEOOPA30BATEIH B TEXHUKE.

25.Macca u umiyibe GotoHa. OTpakeHHe U MOTJIONICHUE CBETA.

26.Ctpoenue aroma. ['unoresa bopa. 3akoHbI U3TydYeHUs U MOTJIOMICHUS KBAHTOB.
duznyeckre OCHOBBI PadOTHI Jiazepa. OCHOBHbBIE XAPAKTEPUCTUKH JIA3€PHOTO
u3inydeHusd. [[pumeHeHre na3epoB B TEXHUKE U TEXHOJIOTUH.

27.CTpoeHre U CBOMCTBAa aTOMHBIX szep. MaccoBoe u 3apsimoBoe ducia. Jledext
MAaCChI M HEPTHS CBSI3M siapa. PagmoakTuBHOCT. DOPMYJibl CMEIIEHUSA. 3aKOH
PaIMOAKTUBHOIO pacnaja.

28.YpaBisieMble U HEYIPaBISIEMbIC sIICpHBIC peakiuu. L{emnas peakus AeIeHAs
anep. [lonstue o ssapepHoy 3HepreTuke. Peakuus cuHTe3a aToMHbIX saep. [po-
OJieMa yIpaBisIEeMbIX SITIEPHBIX PEaAKITUi.

29.UneanpHblii Ta3. YpaBHEHHE MOJICKYISIPHO-KUHETUYECKON TEOPUU Ta30B.
CpenHsst KWHETUYECKast SHEPTUsl MOJIEKYJI. Y PAaBHEHUE COCTOSIHUSI UACATbHOTO
raza. Mizonporiecchl.

30.Tepmonuaamuka. TepMoguHAMUYECKHE TIapaMeTpbl. BHYTpeHHSSI SHEprus u
paboTa rasa.

31.IlepBoe Hauaao TEepMOAWHAMHUKU. AnnabaTHUECKUW Tmporecc. YpaBHEHUE
[IyaccoHna.

32.Btopoe Havano TepMoguHaMHUKH. OHTpornus. CTaTUCTHYECKOE TOJIKOBAHHE
BTOPOTO Hayaja TEPMOJIUHAMUKH.

33.Peanphubie ra3el. [Ipenenbl npuMEHNMOCTH 3aKOHOB HJICaIbHOTO ra3a. Y paBHe-
Hue Ban-nep-Baanbsca. Oxukenue razon. Mcnonab30BaHUe CKUKEHHBIX Ta30B B
TEXHUKE, OBITY, METUIINHE.

34. Temnossie npurarenu u ux KITJI. Hukn Kapuao u ero KIIT ayist maeansHoOro ra-
3a.
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Bomnpocs! Ajist npoBepku ypoBHst 00yueHHOCTH «Y METb»

1. YmMmeTh noiyyaTh ypaBHEHHE FapMOHUYECKHX KOJIeOAHUM pazNuyHbIX (pusnye-
CKUX TPOIIECCOB

2. YMeTb 3anuchiBaTh POpPMYIy TapMOHUYECKOTO KOJI€OAHUS U OMPENENsTh €ro
napameTpbl

3. YMetb 3anuchiBaTh (HOPMYITy CBOOOJIHOTO 3aTyXalONIEro KojiebaHusi U onpe/e-

JISITH €r0 MapamMeTphbl

YMeTh uccnenoBaTh KonebaHus PU3NYECKOro U MPYKUHHOTO MasiTHUKA

YMeTh 3anUchIBaTh (YOPMYITy TIIOCKOM BOJHBI U ONPEAETSATE €r0 MapaMeTphI

YMETh NPUMEHSTH 3aKOHBI T€OMETPUUYECKON ONTUKHU

YMeTh paccUuThIBaTh UHTEPPEPEHINOHHYIO KAPTUHY I JBYX UCTOYHHKOB H

TOHKOM TIEHKU

8. YMmeTh wucmonb30BaTh AUQPPAKIMOHHYIO PEIMIETKY ISl OMpPEACTICHUS JJIUHBI
BOJIHBI CBETA

9. VYMmeTh npUMEHATh (PU3NYECKUE OCHOBBI pabOTHI Jla3epa, OCHOBHBIE XapaKTepu-
CTUKH JIa3€PHOr0 U3TyYECHUS.

10.YmMetsb onpenensaTb MacCoBOE U 3apsiIOBOE YHCIIA, COCTaB siApa. 3apsi, pa3Mme-
PBI U Macca aTOMHOTO SApa.

11.YMeTb NpuMEHSATh 3aKOH PaJUOaKTUBHOIO pacnaaa. Onpenendrs siepHble pe-
aKIUU U 3aKOHbI COXPAHEHUS.

12.YMeTh NpuUMEHSATh OCHOBHOE YPAaBHEHUU MOJEKYJSIPHO- KHHETUYECKON TEOPUH
UeaNbHbIX Ta30B. OnpeaensaTh CPEIHIO KBAIPATUIHYIO CKOPOCTh MOJIEKYJI.

13.YMeTh TpUMEHATH YpaBHEHHE COCTOSHUS HIeanbHOro raza Kiameiipona —
MenzeneeBa 1 H30IPOLIECCOB

14 .TTpumeHeHue 3aKOHAa PAaBHOMEPHOIO pacHpeliesieHUus] SHEPIHuU MO CTENEeHSIM
cBOOOMBI. OmnpeneneHue CpeIHe KUHETUYECKOW SHEPTUU JIBUKEHUS OJHOU
MOJIEKYJIBI.

15.YMeTb NpUMEHATh TEPMOIMHAMUYECKUI METOJI UCCIEA0BaHNs, IEPBOE HAYAJIO
TEPMOJUHAMUKHU. Y METh ONpPEAeATh paboTy raza npu U3MEHEHUH €ro 00béMa,
KOJIMYECTBO TEILJIOTHI.

16.Haxonuth paboTy HaeaqbHOTO Ta3a MpU pa3IMYHbIX u3omporeccax. ['paduye-
ckoe u300paxeHue pabotel. [lpruMeHeHue nepBoro 3akoHa TEPMOIMHAMHUKHU K
U30IIpoliecCcaM

17.1TpumMeHsTh BTOPOE HAYano TEPMOJIMHAMHUKH.

18.0Omnpenenarb 4ucio creneHeil cBo0oAbl MOJIEKYJbl. [IpuMEHsATh 3aKOH paBHO-
MEPHOT0 paclpeAesIeHUs SHEPTHH 110 CTENEHSIM CBOOOIbI MOJIEKYI.

19.0npenenarb cuiibl U MOTEHIMATbHAS SHEPT U MEKMOJIEKYJIIPHOTO B3aUMOJEii-
ctBus. [Ipumensars ypasuenue Ban-nep-Baanbca.

20.ITpumensars ypaBHenue Ilyaccona, 3amuch (popMysibl MEpBOro Havajia TEPMO-
JUHAMUKH IS Pa3JIMYHbIX BUAOB IIPOLIECCOB.

21.Omnpenensth oOpaTuMbie U HeoOpaTUMBbIe mporiecchl. [Ipumensats muka Kapho

u ero KIIJI nyst maeansHOTO rasa.
22.

No ok
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Bonpocs! ajst nposepkn ypoBHst 00yueHHOcTH «BJIAJTETH»
Brnanenue HaBbIKaMu pelieHMs 3a/1a4, IPEACTABIECHHBIX B KOHTPOJIBHBIX padoTax.
[Tpumeps! 3a1ay:

1. Pa3HOCTh MOTEHIIMATIOB MEXIY OOKJIaAKaMHU KOHIeHcaTopa eMKocThio 0,5
MK®D B KoJjiebaTeIpHOM KOHTYpe M3MeHseTcsl co BpemeHeM 1o 3akony U = 100
sin10004t [B]. OnpenenuTh mepuoj; COOCTBEHHBIX KOJCOAHUM, WHIYKTHBHOCTD,
MIOJTHYIO DHEPTUI0 KOHTYpa M MaKCUMAaJIbHYIO CHJy TOKA, TEKYIIEro MO KaTyIIKe
WHIYKTUBHOCTH. AKTHBHBIM CONPOTHUBIICHUEM KOHTYpa MPEHEOPEUb.

2. JInmHa 37EKTPOMAarHUTHON BOJHBI B BaKyyme, Ha KOTOPYIO HACTpOeH KoseOa-
TENBbHBIN KOHTYD, paBHa 12 m. [IpeneOperast akTHBHBIM COTMPOTHUBIICHUEM KOHTYPA,
OTIPEJICIUTh MAaKCUMAJIBHBIN 3apsi Q,, Ha MJIacCTHHAX KOHAEHcATopa, €CJIU MaKCH-

MaJIbHAs CWJIa TOKa B KOHType | =1A

3. PaccrosiHue Mexy AByMs KOT€pEHTHBIMU MCTOYHUKaMu paBHO 0,9 mm. Mcrou-
HUKH, HCIyCKAIOIIHE MOHOXPOMAaTUYECKUN CBET C JUIMHOW BOJIHBI 640 1y, pacno-
JIO’)KEHBI Ha paccTostHUM 3,5 m oT 3kpaHa. OnpenenauTh YUCIIO CBETIBIX IO0JIOC,
pacronaraBIIUXcs HAa 1 cm IIMHBI SKpaHa.

4. Jlna ycTpaHEHHUs! OTPAKEHUs CBETA OT MOBEPXHOCTH JIMH3BI HA HEE€ HAaHOCUTCS
TOHKas IUICHKA BENIECTBA C MOKAa3aTesieM npenomiieHus 1,26, MEHbIINM, YEM y
cTekia (MpoCBeTIIEHHE ONTUKM). [Tpu Kakoil HaMMEeHbIIEH TOJIIIMHE TJIEHKU OTpa-
YKEHHE CBeTa ¢ JIMHOU BOMHBI 0,55 mrm He OyaeT HaOIOAaThCS, €CJIM YOl maje-
Hus ry4deii 3007

5. Pagmyc BTOporo temHoro koisbla HproToHa B oTpaxkeHHom cBete 0,4 mm.
OnpenenuTs paanyc KpUBU3HBI MIJIOCKOBBITYKIION JUH3bI, B3SITOM JJIs1 OMbBITA, €CIH
OHa OCBEUIAETCA MOHOXPOMATHYECKUM CBETOM C JUIMHOU BOJIHBI 0,64 Mm.

6. Ha nudpakuronnyro pemerky aauHod 10 mm, umeromyro 400 mrTpuxoB Ha 1
MM, TTaflaeT HOPMAJIBHO CBET OT pa3psaHoi TpyOku. IloMemienHast BOIM3M perier-
KU JIMH3a TpoelupyeT AUPPaKIMOHHYIO KapTHUHY (pHUC.) HAa IUIOCKUN 3KpaH O,
YIAJIEHHBIN OT JMH3bI Ha paccTosiHue 1M. Onpenenurs: MUMPHUHY CIIEKTpa NEPBOTO
MOPSAKA, €CIU FPaHULbBI BUAUMOTO CHEKTpa cocTaBisitoT 780 nm (KpacHbId Kpai
criektpa) u 400 v (pHONTETOBBIN Kpali CIIeKTpa).

7. Ha nudpakuronnywo pemetky aauHod 10 mm, umeromryro 400 mrtpuxoB Ha 1
MM, TIalaeT HOPMAJILHO CBET OT pa3psiaHoN TpyOku. Ilomeniennas BOIM3U perer-
KM JIMH3a Npoenupyer AUPPAKIUMOHHYIO KapTUHY (PUC.) HA IUIOCKUWA 3KpaH O,
yAAJIEHHBIN OT JIMH3BI HA paccTosiHue IM. OnpenenanTs: YUCI0 CIEKTPATbHbIX JIH-
HUM KpPacHOTO I[BE€Ta, KOTOpbIE TEOPETHUYECKHM MOKHO HAOJII0IaTh C MOMOIILBIO
JAaHHOU TU(PPaKIIMOHHON PEIIETKHU.

8. Ha mudpaknmonnyro pemerky amuHod 10 mm, umeronryro 400 mrpuxoB Ha 1
MM, TIaflaeT HOPMAJIBHO CBET OT pa3psaHoi TpyOku. [lomeniennas BOIM3M pemier-
KM JIMH3a TpoerupyeT AUPPAKIIMOHHYIO KapTUHY (PHUC.) HA TUIOCKUN JIKpaH O,
YIAJIEHHBIN OT JINH3bI Ha paccTostHUE 1M. OnpenenuTs: B CIEKTPE KAKOro MopsiiKa
3Ta pelIeTKa MOYKET pa3peliuTh ABE JUHUU C JUIMHOW BOJHBI, paBHOM 500 nm u
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500,1 um.

9. BO CKOJIBKO pa3 yMEHBIIUTCS UHTEHCUBHOCTh €CTECTBEHHOT'O CBETA, IMPOIIE/-
IIero 4epe3 JaBe Mpu3Mbl HUKOISA, TTIaBHBIE OCH KOTOPBIX COCTAaBISIFOT yroi 60°
[ToTepu cBeta B kaxaou mpusme coctanisitor 10% (puc.).

10. JIyu cBeTa, Haymui B CTEKISSTHHOM COCYJIE€ C MIIMUEPUHOM, OTPa)XaeTcs OT AHA
cocyna. IIpu kakom yrie najgeHus: OTPaKEHHbBIN JIyd CBETa MAaKCUMAJIbHO IMOJSPU-
30BaH?

11. JlnvHa BOJIHBI, HA KOTOPYIO NMPUXOAUTCS MAKCUMYM DHEPIUH B CIEKTPE U3IIYy-
yeHust yepHoro tena 0,58 mxm. OnpenenuTh SHEPreTUYECKYI0 CBETUMOCTh IIO-
BEPXHOCTH TeJa.

12. Onpenenutb MaKCUMaJIbHYIO CKOPOCTh (DOTO3JIEKTPOHOB, BBIPBIBAEMBIX C I10O-
BEPXHOCTU cepedpa: yIbTpapuOoJIETOBBIM HU3Iy4eHHEM C JIMHOM BoiHbl 0,155
MKM.

13. Onpenenutp MakKCUMaJIBHYIO CKOPOCTb (POTORJIEKTPOHOB, BBIPHIBAEMBIX C IIO-
BEPXHOCTH cepeOpa: raMMa-u3aydeHHeM C JUIMHOM BOJHBI 1 nm.

14. ®oton ¢ sHeprueit ¢ = 0,75M»sB paccesicst Ha cBOOOTHOM AJIEKTPOHE MO YT-
aoM 6 = 60°. [IpuHnMasi, 4TO KHHETHYECKasl SHEPTUS U UMITYJIbC JIEKTPOHA JI0 CO-
ynapeHusi ¢ GoToHOM ObUTH MPEeHEOPEKUMO MaJbl, OTPEACTUTh: YPHEPTUIO & pac-
cestHHOTO (hOTOHA.

15. Tly4ok MOHOXpPOMATHYECKOTO CBETa C JUIMHON BOJIHBI 663 Hm majxaer Hop-
MaJbHO Ha 3€pKAbHYIO IUIOCKYIO MOBEepXHOCTh. [loTok sHepruum pasen 0,6 Bm.
Onpenenute cwiy F naBieHus, UCHBITHIBAEMYIO 3TOM MOBEPXHOCTHIO, a TAKXKE
yuciao N (hoToHOB, majaroIMX Ha HEE 3a BpeMsl, paBHOE 5 c.

16. ®oton ¢ sHeprueit ¢ = 0,75MaB paccesisics Ha CBOOOTHOM 3JIEKTPOHE MO YT-
aom @ = 60°. [IpuHrMast, 4TO KUHETUYECKAsi SHEPTHUS U UMITYJIbC JJIEKTPOHA JI0 CO-
yaapeHuss ¢ GOTOHOM OBUIM MPEHEOPEKUMO Majbl, ONPEAETUTh: KHHETHYECKYIO
SHEPruro 7 3JIEKTPOHA OTHAYMU.

17. ®oton ¢ sueprueit ¢ = 0,75M»sB paccesicst Ha CBOOOTHOM AJIEKTPOHE O] YT-
jom @ = 60°. [IpuHKUMast, YTO KUHETUYECKAsI DHEPTHUS U UMITYJIbC IJIEKTPOHA JIO CO-
ynapeHus ¢ poToHOM ObUTH MPEHEOPEKUMO MaJibl, ONIPEICTUTh: HAPABICHUE €T
JBH>KCHUS.

18. Onpenenuth Ha KaKoi 4acToTe paboTaeT reHepaTop MIEKTPOMArHUTHBIX BOJIH,
eclii KpaTryaiilliee pacCTOSIHUE MEXAY TOUYKaMH BOJIHBI, KOJIEOMIOIMUMUCS B MPO-
tuBo(aze, pasuo 0,25 m.

19. U3mMeHeHue cuiibl TOKa B 3aBUCUMOCTH OT BPEMEHHM 33J]aHO YPABHEHUEM

i =20c0s1007t . HaiiTu yacToTy 1 nepuo KojaebaHui, aMIJTUTYAy CUJIBI TOKa, a

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

20. Iudpaxumonnas pemeérka coaepxxut 120 mrpuxos Ha 1 MM. Halitu qiiuny
BOJIHBI MOHOXPOMAaTHYECKOI'O CBETA, MA/IAl0IIET0 HA PELIETKY, €CJIA YTOJI MEXKTY
JBYMsl [JIABHBIMH MaKCUMyMaMH MIEPBOTO MOpsiKa paBeH 8°.
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