[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO

WHdopmauwsa o Bnagenblie: MHUHHUCTEP(TBO TPAHCIIOPTA POCCHIICKOM ®EJEPAIIMHA
®WO: ManaHnyeBa Hatanbs I-(If)

Ha
TOnKHOCTS: AMpeKTOp q)wanalﬁﬁi&,PAJleOE AIEHTCTBO KEJIE3HOJOPOXHOI'O TPAHCIIOPTA
,ﬂgf;Knop,nv; carus: 0P TOH Y BB EOCY AIAPCTBEHOE 510 KETHOE OBPA3OBATEJILHOE Y4PEX/IEHHE BBICIIETO OEPA3OBAHIS

Yhkanshbiii nporpammo M PCKU M IOCY|TA PCTBE HHBII1 YHUBEPCUTET IIYTEHN COOBIIEHUS

3fedd18
94732¢3d953a82d495dcc3155d5¢573883fe (CamI'VIIC)

®uauan CamI'VIIC B r. Husxuem Hosroponae

T

PACCMOTPEHA S TBEPXKJIAIO:

Ha 3acenanuu YdeHoro cosera ¢puiuana H.o.&ex
CamI'VIIC B r. Huxuewm Hogropone ' '

MPOTOKOI OT 22 uroHsa 2021 r. Ne 3 (XS 2557

JiMana
.H. Manauuuena

DPuzuxa

pabouas nporpaMmMa qUCHIHITIHHEL

CnenunansnocTs 23.05.04 OKCIITyaTauus xeae3Hbix Aopor

Cnennanusanus: MarucrpansHuerii TPaHCHOPT

Popma 06yueHus: 3a0unas

Hroxuwmit Hosropon 2021




ITporpammy coctaBuii: [1oHaTOB A.A.

Pabouas nporpamma pazpaborana B coorBeTcTBuu ¢ PI'OC:
denepanbHbI TOCyIapCTBEHHBIH 00pa30BaTENIbHBIA CTAHAAPT BBICHIETO 00pa30BaHUs IO
cnequainbHocTH  23.05.04 DOkcrutyatainsi KEJIE3HbIX JOPOr YTBEPXKIECH MPUKA30M

MunucrepcTBa o0pa3zoBanus U Hayku Poccuiickoil @enepannn ot «27» maprta 2018 r. Ne
216.

PabGouass mporpamma omobpena Ha 3acenaHuu kKadeapsl «OO6mieoOpa3zoBaTeIbHbIE U
npoeCCUOHATTLHBIC UCITUTLITUHBD)

ITporokois ot «19» urons 2021 r. Ne 10

3aB. kadenpoi, KaH/. TeXH. HAyK, IPOd. ' //; H.B. Kacnapos
“Toanucs? |




1. lepeyeHb MIAHMPYEMBbIX Pe3yJbTATOB 00yUEeHUS MO AUCIHUILINHE (MOIYJIIO0),
COOTHECEHHBIX C IVIAHMPYEMBbIMHU Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeJIbHO
NpOrpaMMblI

1.1. Ileau u 3agau JTUCUHUILJIMHBI

[lenb: W3MOKUTH B KpaTKoW (hopMe Kypc KJIacCHYecKo oOmiel (hu3HuKH, MpuaaBas
€My COOTBETCTBYIOIIEE OYIyIIeH CIIeMATbHOCTH Po(decCHOHaTbHOE HAMpaBIICHUE.

3anauu:

* PaCIIMPUThH CBEICHUS BXOAIINE B MPOTPAMMYy CPEIHEH IIMKOJBI KaK MO KypCy
oOmielt (PM3MKHU, TaK U B IPUKIIATHOM HAMPABIICHUH;

* MTOKa3aTh MPUMEHUMOCTh TU(PHEPEHITUATHPHOTO U HHTETPATHHOTO WCYUCIICHUS U
Jp. CBEJICHHM M3 Kypca BBICIIEH MaTeMaTUKH (COTJIacHO MpOoTrpaMMe Kypca ISl CTyICHTOB
JTAHHOW CTICIIMAIBHOCTH) TIPY MU3JI0KEHUH OCHOBHOTO MaTepHuaa 1o (Gu3mke;

* TO3HAKOMHUTHb H J1aThb OCHOBHBIC HaBBIKK: a) pabOThl C H3MEPUTEIHHBIMU
WHCTPYMEHTaMH U TIpuOopamu; 6) oOpabOTKHU pe3ysbTaTOB Ja0OpaTOPHBIX pabOT W HUX
aHalM3a; B) pEUICHUS MPUKIAIHBIX 3a/ay; I') NpUMEHEHHS (U3UYECKUX 3aKOHOB JIJIs
OOBSCHEHUI NPUPOJIHBIX TIPOIECCOB, SBICHUN, PAOOTHI TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKHX MPOIIECCOB.

®duzrka UrpaeT HCKIYUTEIBHO BAXKHYIO POJb B TEOPETUYECKOW TMOJTOTOBKE
CHEIUAIMCTOB PAa3JIMYHBIX CIEIUaTIbHOCTeH. Permenne Gu3nvyeckux 3amad crocoOCTBYeET
(GOpPMHUPOBAHUIO y CTYACHTOB HWHKXCHEPHOTO MBINUICHHS, 0€3 KOTOPOTO HEBO3MOXKHA
ycrenrHas padoTa Ha KeJIe3HOIOPOKHOM TPAHCIIOPTE, MMPOMBIIIUICHHBIX MPEANPHITHIX U
B IPYTHX OTPACIISAX HAPOTHOTO XO3SHCTRA.

1.2. Komnerenuuu odyuamwierocsi, popMupyemMbie B pe3yJbTaTe
O0CBOCHUS TUCUMILIMHBI (MOYJISA)

Nuaukatop Pe3yibTaThl 0OCBOEHHS YUEOHOM M CHUIIIHHBI

OIIK-1. CrnocobGeH pemarh UWHXEHEPHbIE 3aJaud B  NPO(ECCHOHANBHOM  JESATENBHOCTH  C
HCIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HaYK, MaTEMaTHUECKOT0 aHAJIN3a U MOJIEITMPOBaHUS

OIlK-1.2. [Tpumensiet |3HaTh:

OCHOBHBIE TOHSTHUS M 3aKOHBI|- OCHOBHbIE (DPU3MUECKUE SIBICHMS, €IUHUIIBI M3MEPEHUs (U3NUECKUX
€CTECTBEHHBIX  HAayK  JUIsl|BEJIMYMH;

pelIeHus IOpPEIMETHO- - (yHIaMEHTAIbHbIE IOHATHUS, 3aKOHbl M TEOPUM KIACCHYECKOH U
npodUIBHBIX 33124 COBPEMEHHOU (PU3UKU;

- OTIBITHbIE 0OOCHOBAHMS OCHOBHBIX (PU3MUECKUX 3aKOHOB.

YMmeTh:

- TNPUMEHSITh METOAbl TEOPETUYECKOTO HCCIeA0BaHUs (DU3NUECKUX
SIBJICHHH, TIPOIIECCOB M OOBEKTOB;

- IPUMEHSATH METOJbI HKCIIEPUMEHTAIBLHOTO UCCIeIOBaHUS (HPU3HUECKUX
SIBJICHHH, TIPOIIECCOB M OOBEKTOB;

- aHAIM3UPOBATH PE3YIHTATHI HCCIEAOBAHUS.

Baaners:

- METOJaMH TEOPETHYECKOT0 HCCIEA0BaHUs (U3NUESCKUX SBJICHUM,
MPOLIECCOB U OOBEKTOB,;

- MECTOAaMHU SKCIICPUMCHTAJIBHOI'O UCCIICAOBaHM A (1)1/13I/ILIeCKI/IX HBHGHHﬁ,
MPOIIECCOB U OOBEKTOB,;

- MAaTEMAaTUYCCKUMU METOJaMU PCIICHNA THUITIOBBIX 3a/1a4

OIIK-1.3. [Ipumensiet |3naTh:




CCTCCTBCHHOHAYYHBIC MCTOJbI

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

- METOJIUKY TIPOBEJICHUS KCTICPUMEHTOB,
-OCHOBHOE 000pYIOBaHUE JIJIS IPOBEICHUS SKCIICPUMEHTOB;
- MaTeMaTUYEeCKHE METOIb 00paOOTKH TaHHBIX

Ymers:

- IPOBOJIUTH (PU3HUECKUE W3MEPCHUS,

- 00pabaTeIBaTh Pe3yNbTaThl PUINUECKUX U3MEPEHUM;
- IPEICTABIATh PE3YIbTAThI SKCIICPUMEHTA

Baagern:

- METOAMKON IOCTAaHOBKU (PU3NYECKOTO IKCIIEPUMEHTA;

- METOJAMH pacyeTra IOIPEIIHOCTEd HM3MEPEHUHW IIPU IPOBEICHUU
(U3UYECKOro IKCIEPUMEHTA;

- HABbIKaMM aHAJIN3a YKCIIEPUMEHTAIbHBIX JaHHBIX

2. MecTo TMCHMILUTHHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMmbl
VYyeOHas mucummuimaa Ousuka OTHOCUTCA K JUCHHUIUIMHAM 0O0A3aTEIbHOW 4YacTH
bnoka 1. « lucuunianael (MOIyIN)».

Kon HaumeHoBaHue 1M CUHMIIIMHBI Koasl popmupyembix
AUCHHUTTHHBI KOMIIeTeHIIHil, HHANKATOPOB
OcBauBaemasi AMCHUILIMHA
51.0.11 | dusuka | OIK-1 (OIIK-1.2, OIK-1.3)
IlpenmecTByromue JUCHUANITHHBI
‘ JyMcuunirHa MKOoJAbHOro Kypea «Pusuka» ‘
JMCHUIIHHBI 0CBAHBaeMble NAPAJLIeIbHO
51.0.08 | Xumus | OIIK-1 (OIIK-1.2, OIIK-1.3)
Iocaenywomume TUCUMIIIHHBI
53.01 Brimonnenue u 3alluTa BBIITYCKHOHN OIIK-1 (OTTK-1.2, OTIK-1.3)
KBaJIM()UKAIIMOHHOM paboThI

3. O0beM qMCUMILIUHBI (MOYJIs1) B 3a4€THBIX €IMHUIAX C YKA3aHUEM KOJMYeCcTBA
aKaJleMU4eCKNX YaC0B, BblIeJIsieMbIX HA KOHTAKTHYIO pa0oTy 00y4aroImuXxcs ¢
npenojaasareseM (Mo BUAAM YU4eOHbIX 3aHATHH) U HA CAMOCTOATEJIbHYI0 padoTy

00yYaromuxcs

3.1.PacnpenesieHue 00beMa y4eOHOI TMCHMIUINHBI HA KOHTAKTHYI0 padoTy ¢
NpenoaaBarejieM M CAMOCTOSTEILHYI0 Ppad0Ty 00y4aKIIMXCH

Bua yue6Hoit paboThl Bcero yacos 1o Kypchi
y4eOHOMY TUIaHy 1
OO61ast TpyA0€MKOCTh TUCHUTUTHHBIL:
- 4acoB 288 288
- 3aUETHBIX €IUHUI] 8 8
KonTakTHasi padoTa o0y4yarommxcsi 274 274
¢ mpenojaasareseM (Bcero), 4acoB
U3 Hee ayOumopHbvle 3aHAMUS, BCe20 27,4 27,4
B T.4..
JICKITUU 8 8
NPAKTUYECKUE 3aHATHS 8 8
n1abopaTopHbIe pabOTHI 8 8
KA 0,8 0,8
KD 2,6 2,6
CamMocTosTeIbHAs MOArOTOBKA K YK3aMeHaM 10,4 10,4




B MEPHO/I IK3aMEHAMOHHOM ceccuM (KOHTPOJIb)

CamocTtosiTelibHAas padoTa (Bcero), 4acoB 250,2 250,2
B T.4. Ha BBINIOJIHECHHE:
KOHTPOJILHON pabOTHI 18 18
pacdyeTHO-TrpaguIecKoil pabOThI
pedepara

KYpCOBO# pabOThI

KYPCOBOTO MPOEKTa

Bu1bl IpOMEKYyTOYHOTO KOHTPOJISI OK3, 3a K3, 3a

Texymmii KOHTPOJIb (BU, KOJIUYECTBO) K(2) K(2)

4. CopepskaHue JMCUMILIMHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM
(pa3nesiaM) ¢ yKa3aHueM OTBEJACHHOI0 HA HUX KOJMYECTBA aKaJeMHYeCKHX YaCOB U
BH/I0B YUeOHBIX 3aHATHH

4.1. Tembl U KpaTKoe cojiepraHue Kypca

Tema 1. MEXAHUKA
1. OcHoBHBIE MOHATHA MeXaHUKH. KnHeMaTHKa MoCcTynaTe/JbHOro u
BPALLATEIbHOIO IBHKEHUS
Pasmeprnoctn. Cucrema emmunn CH. Cucrema otcu€ra. MarepuanbHas TOYKA.
Paanyc BekTop. CxopocTs, yckopenue, [lepemenienune. Y paBHeHUST JBUKEHUS

2. Jlunamuka TBepaoro rejaa. 3akousl Hol0TOHA M BpaiueHust

Nuepunanbable cucteMbl oTcyéta. IlepBblid, BTOpOM, TpeTud 3akoHbl HbrOTOHA.
JluHaMuKa BpallaTelbHOrO ABWKEHHS. MoMeHT cuiibl. MoMeHT ummyliibca. MOMEHT
nnepunn. Teopema llreiinepa. OCHOBHOM 3aKOH JUHAMHMKN BPalIaTEIbHOIO JBUKECHUS B
ClIyyae CHCTEMbl TOUYE€K U B ciiydae TBEpHoro Ttena. CHilbl yOpyroctu, TpEeHUS,
CONPOTHUBJICHUSI W TATOTEHHUS. 3aKOH CyXoro TpeHus. 3akoH AwmoHToHa. Cuna
conporuBieHusi. 3akoH Ctokca. JIuHelHbIi 3akoH ['yka. 3aKOH BCEMUPHOTO TITOTEHHS.
Brruncnenne BTOpoil KOCMUUYECKON CKOPOCTH.

3. Pabora u 3Heprusi. MOIHOCTD. 3aKOH COXPAHEHUS JHEPrUM B MEXaHHUKe

[Tone cun. KoHcepBaTuBHBIE U HEKOHCEPBATHBHBIE  CHJIBI, IPHUMEPHI.
[ToTenumanbHas 3Heprus. [loTeHumanbHas SHEPrUs B MOJ€ CUJl TSXKECTU, MOTEHUUATbHAsS
sHeprus ynpyro JaedopmupoBaHHoro Tena. KuHeTmyeckas sHeprus Tena IpH
MOCTYMATEIbHOM U BPAIIATEIbHOM JIBHXKCHHH.

4. 3aKOHBI COXPAHEHUS UMILYJIbCA, MOMEHTA UMILYJIbCA.
OCHOBBI PEeJIATUBUCTCKONM MEXaHUKH

Nmnynse. IloctynaTel OWHINTENHHAa B CHELMAIBHOW TEOPUUM OTHOCHTEIBHOCTH.
[IpeoOpazoBanust Tammnes B kimaccuueckoir Mexanuke. [IpeoOpaszoBanmsi JlopeHra.
Cnenctus u3 npeodpazoanuii Jlopenma. CiioxeHHe CKOPOCTEH B CIICIIUATBHON TCOPHH
OTHOCUTENIBHOCTU. PenstuBucrckas nuHamuka. [lonHas s>HEprus tena B cnennaabHOU
TEOPUM OTHOCUTEJIIBHOCTU. OHEpPrusi IOKOsl, KUHETHYecKass »Heprusi temna. CBsa3b
PEIATUBUCTCKON SHEPTUU U UMITYJIbCA.

Tema 2. QJJIEKTPUUYECTBO U MATHETHU3M




5. DJieKTpocTaTHKA. DJIeKTPUYecKoe moJje

3aKOH CcOXpaHEHUs dJeKTpuyeckoro 3apsiia. 3akoH Kynona. Hampsok€HHOCTB
aeKTpuueckoro nosis. [IpuHuun cynepno3unuu 3eKTpuyeckoro nosis. CuaoBbie JTUHHUM.
DIIEKTpUYECKOE T0JIE B TPOBOJIHUKAX U AUANEKTpUKax. Teopema ["aycca.

[IpuMepbl  NPUMEHEHUS  TEOPEMBI.  DJEKTPUYECKHM  OUIONb.  BekTtop
NOJISIPU30BAHHOCTH. BekTop snekTpuueckoro cmemieHus. KoHaeHcaTopbl. DHEPrus u
MOTEHIHANT 3JeKTpuyeckoro moJis CBsA3b MOTEHIMaNa W HampsbKeHHOCTH. [IpuHuun
CyHEepHoO3ULIUA IS TMOTEHIMada. OKBUMOTCHIMAIbHBIE JIMHUU. OJIEKTPOEMKOCTD
MPOBOJIHMKA M KOHJeHcaropa. Ilmockuil koHaeHcaTop. OHeprusi KOHJEHCATOpA.
OO0bEMHAas TUIOTHOCTH YHEPTHH JCKTpUUECKOTo nojs. CoeTuHeHHs] KOHIEHCATOPOB

6. IlocTOSAHHBII JIeKTPUYECKU TOK
3akoH Oma [ OJHOPOAHOTO Y4YacTKa LENH. DJIEKTPUYECKOE CONMPOTHBIICHUE.
3akon Oma B nquddepenunansHoit hopme. D.1.c. 3akoH OMa 1t HEOJHOPOAHOTO Y4acTKa
nenu. 3akoH Oma 1 nostHou 1enu. CoeauHeHus pe3nctopoB. 3akoHbl Kupxroda. 3akoH
Jlxoyis — Jlenua.

/. MarHuTHOe 1oJie M ero XapakTepucTuKu
Bektop WHAYKIMM MAarHUTHOrO mnoys. JIMHMM MHIOYKOUs MAarHUTHOTO IIOJIA.
[Ipranmn cynepnosunuu. 3akoH Amnepa. 3akoH buo — CaBapa — Jlammaca, npumepsl ero
NpUMEHCHUSI. MarHuTHbBI MOMEHT BHUTKAa C TOKOM. TeopemMa O UUPKYJSIIUA BEKTOpa
MAarHUTHOM HWHAYKUWHM. MarHutHoe moJie B BelecTBe. BekTop HanmpssKEHHOCTH
MAarHATHOTO TOJIA.

8. DyekTpoMarHuTHas MHAYKUIMA. CaMOUHIYKIUS
Marnuntssii notok. [IpaBuno Jlenma. ManykTuBHOCTE. MIHAYKTHBHOCTH TOPOUAA.
OHeprusi MarHUTHOTO NoJIsl. [{eficTBHEe MarHMTHOrO MOJIS HAa JBMOXKYLIUICS 3aps] U TOKH.
Cunsl Amnepa u Jlopenna. Pabota no nepemereHuto NpoBoJHIUKA ¢ TOKOM B MarHUTHOM
none. Cucrema ypaBHeHU MakcBea.

Tema 3. ®U3UKA KOJIEBAHUI U BOJIH

MexaHnuyeckue M 3JIEKTPOMATHUTHBIE KOJIEOAHUS W BOJIHBI.

["apMoHnyeckue  koyieOaHus. YpaBHEHHME UM NPUMEPbl  FAPMOHHYECKHUX
OCLMJIIATOPOB  (MAsATHUKM M DJIEKTPUYECKUM KoOJIeOATENbHBIA KOHTYp). OHEprus
kojieOaHuii. CBOOOJHBIC 3aTyXawIUue KOJeOaHUsT OCHWUISITOpa C  MOTEPSIMHU.
Boinyxnennble kosiebaHus. AMmuntyga U (a3a BBIHYXKJIEHHBIX KojeOaHuil. Pe3oHaHc.
Cnoxenue kosneOanuii. buenus. Buasl BonH. Ilnockas rapmMonHuueckass BojHa (JyIMHA
BOJIHBI, BOJIHOBOE YHMCJIO W BOJIHOBOM BEKTOp, (ha30Basi CKOPOCTh, YPABHEHUE BOJIHBI).
BoaHOBOE ypaBHEHHE B TPOCTPAHCTBE.

Onruka. UaTepdepenuus u nudpakuus ceera.
HNuTepbepeHmonHOe TOJIe OT JBYX TOYEYHBIX HCTOYHMKOB. OmbIT FOHTa.
HNurtepdbepomerp Maiikenbcona. Matepdepennius B ToHKUX TuieHKaX. ludpakumnonHas
pewétka. [Tonspuzanus BonH. [lonspuzanus cBeTa Mpu OTPAKEHUU U MPETOMIIEHUU Ha
rpaHulE JBYX IUAJIEKTPUKOB. 3akOH Maitroca.



Tema 4. KBAHTOBAS ®PU3UKA

KBanroBasi npupoaa ceera. ®oroddpdexr
OcHoBHBIE 3aKOHBI TerioBoro u3nydeHus. dorordpdexkr u rdpdext Komnrona.
KBaHTOBO-BOJTHOBOM Ayaiin3M cBeTa. OCHOBHBIE 3aKOHBI TEMJIOBOTO U3IIYYEHUS.

Tema 5. CTATUCTHYECKASA ®U3UKA U TEPMO/IUHAMUKA

OcHOBHbIE TOHSTUSA TepMoJAuHAMUKHU. llepBoe Hauamo TEepMOAMHAMUKHU.
WneansHblii 1a3. OCHOBHOE YpPaBHEHHE MOJIEKYJISPHO-KUHETUYECKONM TEOPUH Ta30B.
VYpaBHEHUE COCTOSHUSA UACAIBHOIO ra3a. Pacnpenenenue sHeprum no cTeneHsiM cBOOOIbI
MoJIeKyJI. PacnipeiesieHne MOJIEKYJT MACAIbHOTO Ta3a MO CKOPOCTSIM M 3Heprusim. Pabora,
TEIUIOTa, BHYTPEHHSSI 3HEprusi raza. l-e Hadaso TepMoAMHAMUKHU. CTaTUCTUYECKOE
TOJIKOBaHUE 2-TO Hadaja TEPMOJWHAMUKH. DHTporus u wHpopManus. PeasbHbIe Ta3bl.
VYpasuenue Ban-nep-Baansca.

4.2. Conep:kanue TUCHUIIHHBI (MOIYJIs1), CTPYKTYPHPOBAHHOE M0 TeMaM

Paznennl u TeMnl Bcero Bupl yueOHBIX 3aHATHI
9acoB 110 KonrakTHas padota CP
yueOHOMY (Aynutopnas pabora)
JIaHy JIK JIb 113
Tema 1. Mexannka 96 4 4 3 85
Tema 2. Dj1eKTpUUECTBO U MAarHETU3M 96 4 4 3 85
Tewma 3. ®usnka KoeOaHMiA U BOJH 31 1 30
Tewma 4. KBanToBas ¢usuka 31 1 30
Tema 5. CratucTuueckas busuka u 20,2 20,2
TePMOJIUHAMUKA
KA 0,8
KD 2,6
Kontponb 10,4
Hroro 288 8 8 8 250,2
4.3. TemaTuKa NPaKTHYeCKHUX 3AHATHIM

Tema npakTUYeCKOro 3aHATUS KonnuecTBo yacos
Tema 1. Mexanuka 3
Tema 2. DIEKTpUYECTBO U MarHETHU3M 3
Tema 3. ®usuka xonebdaHuii ¥ BOJIH 1
Tewma 4. KBanToBas ¢pusuka 1
Bcero 8

4.4. TemaTuka J1a00paToOpHbIX padoT
Tema nabopatopHoit paboThHI KommaectBo yacos

M3mepenre MOMEHTa HHEPITMH MaXOBOTO KOJIECa U CHJIBI TPCHHUS B OITOPax 2
Omnpenenenne KodhGUIMEHTa BHYTPEHHETO TPEHUS KUAKOCTH N0 METOAY CTOKCA 2
OmnpeneneHrie MOMEHTA MHEPLUK TeJla METOI0M KPYTUIIbHBIX KoeOaHui 2
OnpeneneHne €MKOCTH  KOHJACHCATOpa C  IMOMOIIBI0  OaUTHCTHYECKOTO 5
raibBaHOMETpa
Bcero 8

4.5. TemaTnKa KOHTPOJIbHBIX PadoT



TemMaTnka KOHTPOJILHOM PpadoThI Nel
Kunemartnka noctynaTeabHOrO ¥ BpallaTEIbHOTO ABUKCHUN;
JlnHaMUKa MOCTYMAaTENLHOTO ABUKCHUS, 3aKOH COXPAHEHUSI UMITYJIbCA,;
Mexannueckas padota, MomHocTh, KIT/I;
DJIEMEHTHI CIEUAIBHON TEOPUH OTHOCUTEIILHOCTH;
JlvHaMuKa BpalaTeIbHOTO JBUKEHUSI;
MexaHuKa KUJIKOCTEN U ra30B; MEXaHUYECKOE HANIPSKEHUE, 3aKOH ['yka;

ok wnE

TemaTnka KOHTPOJIbHOM padoThI Ne2
DIIeKTpOCTaTHKA
[TocTostHHBIN TOK
Maruetusm
Kosnebanust 1 BOJIHBI

W

5. YueOHO-MeTOoAMUYECKOe oOeciiedeHne 1JIsl CaMOCTOSITeIbHOMH PadoThI
00yJamuxcs no JUCUUIJInHe (MOIYJII0)

5.1. PacnpenesieHue 4acoB M0 TeMaM U BHJIaM CAMOCTOSITEJILHOH padoThl

Paspnensl u Tembl Bcero gacos o Bun pabotst
yueOHOMY TUIaHy
Tema 1. Mexanuka 85 CaMocCTOsATEIbHOE HM3YYEHUE OTIEIIbHBIX TEM
yueOHO JINTEPATYPBHL. Brinosinenue

KOHTpONbHOM  pabotel.  IlogroroBka K
IIPOMEXYTOUHOM aTTeCTalluM M  TEKYIIEMY
KOHTPOJIIO 3HAHUM.

Tema 2. DnekrpuuyecTtBo u 85 CaMocCTOsITEIbHOE HM3YYEHHUE OTACIIbHBIX TEM
MarHeTU3M yueOHOM JINTEPATYPHI. Brimosinenue
KOHTpoibHOM  paboTel.  IloaroroBka
MPOMEKYTOYHOM aTTECTALMM M TEKYLIEMY
KOHTPOJIXO 3HAHUM.

Tema 3. ®usuka KojeOaHMIA 30 CamocCTOATeNNbHOE W3YYEHHE OTIEIbHBIX TEM
Y BOJIH yueOHOI JUTEPATYPBHI. Brinonnenue
KOHTpobHOM  pabGoTbl.  IloaroroBka K
POMEXYTOUHOW aTTeCTallMd M TeKYyLIEMY
KOHTPOJIIO 3HAHUM.

Tema 4. KBanTtoBas pusuka 30 CaMmocTosITeIbHOE HM3YUYEHHUE OTACIIbHBIX TEM
yaeOHOM JUTEPATYPHI. Brimonnenue
KOHTPOJBHOH  paboThI. IlogroroBka K
MPOMEKYTOUHOM aTTeCTaAllud U TEKYIIEMY
KOHTPOJIIO 3HAHUH.

Tema 5. Crarucruueckas 20,2 CaMocCTOsTeIbHOE W3YyYeHUE OTICIIBHBIX TEM
¢u3KKa 1 TepMOJTUHAMHKA yueOHO TUTEPATYPHI. BrimonHeHue
KOHTpobHOM  paboTbl.  IloaroroBka
MPOMEXKYTOUHOM aTTeCTallil H TEKyIIeMy
KOHTPOJIIO 3HAHU.

Bcero 250,2

5.2. IlepeyeHnb yueOHO-METOANYECKOT0 0OOecneYeHUs IJIs1 CAMOCTOATEIbHON padoThI
CTYJAEHTOB C YKa3aHHe MeCTa UX HAXOKICHU:
- yueOHast muTeparypa — Oubimmoreka Qrmana



- MCTOAUYCCKHNEC PCKOMCHAAIINH I10 BBIIIOJIHCHUTIO KOHTpOJ'IBHOﬁ pa6OTLI;
- MCTOAUYCCKHEC PCKOMCHIAINH 110 CaMOCTOSITEJIbHOM pa60Te — cauT (1)I/IJII/IaJIa.

6.D0oH1 OLIEHOYHBIX CPEACTB /IJIsl POBEAeHUsI MIPOMEKYTOYHOM aTTecTaAluU
00y4aroIuXcs N0 JMCUUILINHE (MOXYJII0)

Buj o11eHOYHBIX CPECTB KosmmuectBo
Texkyumii KOHTPOJIb
KourposnbHast pabora 2
Kypcogas pabora (KypcoBOii MPOEKT) -
IIpoMe:KyTOYHBII KOHTPOJIb
DK3aMeH 1
3auet 1

@DOH/I OLIEHOYHBIX CPEJCTB MPECTABICH B IPUIOKEHUH K paboueit mporpamme.

/. IlepeyeHb OCHOBHOI U JONOJHUTEIbHOM JIUTEPATYPbI

7.1. OcHoBHAA JIUTE

aTrypa

ABTOpBI, cOCTa- 3arnaBue W3narenbctBO, roa Konnu-Bo
BUTENH
JI1.1 | I'pabGoBckuii Kypc dusuku: yueb. mocodue | Cankr-IlerepOypr DNEeKTPOHHBIN
P.N. Jlansp, 2012. - 608 c. Pe- | pecypc
KUM JI0CTyTa:
https://e.lanbook.com/bo
0k/3178
JI1.2 | CaBenwveB U.B. | Kypc obmeit ¢pusuku. B3 1. | Cankr-IletepOypr : | DneKkTpoHHBI
Tom 1. Mexanuka. Moneky- | Jlans, 2019. + 436, 500, | pecypc
nspHas hu3uKa 320 c. - Pexxum pocryna:
Tom 2. DnekrpuyectBo U | https://e.lanbook.com/bo
marHeTu3M. Boubl. Ontuka | 0k/113944
Tom 3. KsanroBas ontuka. | https://e.lanbook.com/bo
Atomuas ¢usuka. Puzwmka | 0k/113945
tBepaoro  Tema.  Dwusmka | https://e.lanbook.com/bo
aTOMHOTO si/ipa M dyeMeHTap- | 0k/123463
HBIX YaCTHUI]
JI1.3 | bonynos E.H. bazoBeiit kypc ¢usuku: me- | Cankr-IlerepOypr ONEKTPOHHBIN
xaHuka, MojekynspHas ¢u- | IITVIIC, 2020. - 319 c. - | pecypc
3UKa, OJJIEKTPOCTATHKA, TMO- | Pexum JocTyna
CTOSIHHBIM  3nekTpudeckuii | https://e.lanbook.com/bo
TOK, MarHeTtusM, BojHoBas | 0k/156026
ONTHKA, 3JEMEHTbl KBaHTO-
BOI MEXaHMKH, aTOMHOH H
SIePHON (QUBHKY : yUeOHUK
7.2. lonoiHUTEIBbHAS JUTEPATYpPa
JI2.1 | Aiizenuon A.E. | ®u3uka : yueOHUK U npakTu- | Mocksa : FOpaiit, 2020. - | D5eKTpoHHbII
KYM JUJIs By30B 335 c. - Pexum noctyna | pecypc
https://urait.ru/bcode/450
504
JI2.2 | Hukepos B.A. ®uszunka : yueOHUK U pakTu- | Mocksa : FOpaiit, 2020. - | DneKTpOHHBIH
KYM JUJIs By30B 415 c. - Pexxum pocryna | pecypce
https://urait.ru/bcode/450
293
JI2.3 | SAckensaun A.B. | ®usuka: Mexannka, Oaek- | MockBa MUWUUT.- | 244
TPUYECTBO. Marnetusm. | 2009.- 64 c.



https://e.lanbook.com/book/3178
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https://e.lanbook.com/book/113945
https://e.lanbook.com/book/123463
https://e.lanbook.com/book/123463
https://e.lanbook.com/book/156026
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Kypc nexnwmii: yaebHOE TI0CO-
one

8. IlepeueHnb pecypcoB HH(POPMAITUOHHO - TEJIEKOMMYHHKAIIMOHHOM ceTH
"NUHTepHeT'", HEOOXOAUMBIX JIsl 0CBOCHHS JUCUUIJINHbBI

1. OurmaneHbIil caliT punmrana

2. DnexTpoHHas OUOIMOTEYHAas CUcTeEMa

9. MeToauueckue yKazaHusi AJs 00y4ar0UUXcs M0 0CBOEHUIO TUCIUTLIUHBI

B mpouecce ocBoeHUSI AUCHMILUIMHBI CTYAEHTBI JOJKHBI MTOCETUTh JIEKIIMOHHBIE U
MPaKTUYECKHUE 3aHATHS, TPOBOAUTH CAMOCTOSITENIbHYIO pa0O0TY, BBIIOIHUTH KOHTPOJIBHYIO
paboTy, caTh 3a4eT, IK3aMEH.

JIeKIMOHHBIE 3aHATHS COCTABISIIOT OCHOBY TEOPETUYECKOTO OOYUEHMS, BKIFOUYAIOT B
ce0sl CUCTEMATU3UPOBAHHBIE OCHOBBI 3HAHUM MO TUCUUILUIUHE, KOHIEHTPUPYIOT BHUMAHUE
oOyuvaronuxcst Ha HauOoJyiee CIOXKHBIX M Y3JO0BBIX Bompocax (u3uku. B xoxe nexuui
IpernoAaBaTelib U3jJaraeT U pa3bsCHAET OCHOBHbIE, HaNOOJIee CIOKHBIC TIOHATUSL TEMBI, a
TaK)K€ CBSI3aHHBIE C HEM TEOPETUUYECKUE U MPAKTUUECKUE TPOOJIEMBI, 1a€T PEKOMEHIALUN
Ha BBINOJIHEHNUE CaMOCTOSITEIbHON paOOThI.

B xone nexumii cTyieHTaM peKOMEHIyeTCs:

- BECTH KOHCIIEKTUPOBaHUE y4€OHOT0 MaTepHaa;

- o0pamarh BHHUMaHUE Ha KaTEroOpuH, MOJOXEHHS M 3aKOHBI, pPaCKpbIBAIOIINE
coJlepKaHUe T€X WJIM HWHBIX SBJICHUU W MPOLECCOB, HAYYHbIE BBIBOABI M MPAKTHYECKUE
PEKOMEHJAllMU 10 UX NPUMEHEHHIO;

- 3aJaBaTh IPENOAABATENII0 YTOUYHSIOIIME BOMNPOCHI C LEJIBK  YSICHEHUS
TEOPETUYECKUX MOJIOKECHUH.

JInst ycnemHoro oBAaieHUs KypcoM HEOOXOAMMO MOCEIIaTh BCE JIEKIIMHU, TaK KaK
TEMaTUYECKHUI MaTeprall B3aUMOCBSA3aH MEXAY COOOi.

[TpakTHueckue 3aHATHA - 3TO aKTHBHas (popma ydeOHOro mpouecca. SBistoTCS
JOTIOJIHEHUEM JIEKLIMOHHBIX KYPCOB M CAMOCTOSITEIbHON pabOThl O0YUaIOLIUXCs, a TaKKe
CPEICTBOM IPOBEPKM YCBOECHMS MMM 3HAaHHWW, JAaBa€MbIX Ha JIEKIMM M B IHpoLEcce
U3Y4YEeHUs peKOMeHAyeMoil nurepaTypbl. I[IpakTuueckue 3aHATHS BKIIOYAIOT B ceOs
pelieHue 3aaad.

JlaGopatopHbie pabOThl - yueOHOE 3aHSITHE, B paMKax KOTOPOIO OCYIIECTBISETCS
TOT WM WHOM HAay4YHbIM JKCIIEPUMEHT, HAIIPABICHHBIA HA IOJy4YEHUE DPE3YJIbTATOB,
MMEIOIIMX 3HAYEHUWE C TOYKH 3PEHHsS YCIEIIHOTO OCBOCHMS CTYAEHTaMHU Y4eOHOM
MIPOrpamMMBlI.

[lo pe3ynbTaTaM TpOBEJACHHON J1aOOPATOPHOU PaOOTHI CTYJAEHTOM BBITIOIHSACTCS
OTUET, TA€ TMPHUBOAATCS BCE HEOOXOAMMBbIE BBIUMCIEHUS, 3aloOJIHAETCS TabyuLa
pe3yibTaTOB WJM JAETCS OINKUCAHHUE ONbITa € OO0A3aTENbHOW 3aMHUChI0 XUMHUYECKUX
ypaBHEHUI U BbIBOJOB. Kak1yro BHINOJHEHHYIO JIa0OpaTOPHYIO paboTy CTYAECHT 00s3aH
3aIATHTH; HA 3aIUTE CTYJAEHT JIOJKEH MOKa3aTh 3HAHWUE TEOPUU M METOJO0B M3MEPEHUS,
UCIOJIb3YEMBIX B JIaHHOH paboTe; yMeTh (OpMyIUpOBaTh U MOHUMATh BCTPEUAIOIINECS B
JaHHOM paboTe 3aKOHOMEPHOCTH; 3HATh OIpENEeHHs] BCEX BCTPEYAIOIIUXCS B paboTe
MNOHATUA M BEJIUYMH; YMETh AHAJIU3UPOBATh U OOBSCHATH MOJYyUYEHHBIE PE3YyJbTaThl U
(bopMyIIHpOBaTh BHIBOJBI.

BaxHOM 4acThio caMOCTOSITENBHOM PabOThI SBJIAETCS YTEHUE YUYEOHOW U HAy4YHOU
auTepatypsl. B pamkax camocTosiTenbHOW pabOThl CTYAEHT JOJIKEH pPacCMOTPETh

10



TEOPETUYECKUN MaTepual, KOTOPbI HE BBIHOCUTCS Ha JIEKIIMOHHBIA KypC.

YacTpio CaMOCTOSITETLHONM PabOThI SIBJISETCS BBIMOJHEHHUE KOHTPOJIBHBIX pPaloT.
[Ipexxne yeM BBINOJIHATH 3aJaHUSI  KOHTPOJIBHBIX PaboT, HEOOXOAMMO H3YYUTh
TEOPETUYECKUN  MaTepuayl, O3HAKOMHUTHCS C METOJAMYECKMMH YKA3aHUSAMHU IO
BBITIOJTHEHHUIO KOHTPOJBHBIX padoT. KOoHTpoabHBIE pabOThI BKIIOYAET TEOPETHUYECKYIO U
MPaKTHUYECKYIO0 YacTh. B paMkax MpakTHYeCKOM YacTH CTYJIEHTaM HEOOXOJUMO PEIIUTh
3a7]a4¥, CTPYNIUPOBAHHBIE 10 Pa3/eiaMm.

BrinonHeHnue u 3anura KOHTPOJIBHON pabOThI SIBISIOTCS HEMPEMEHHBIM YCIIOBHEM
JUISL IOIyCKa K 9K3aMeHy. Bo BpeMsi BBIMOJHEHHS] KOHTPOJIbHBIX padOT MOKHO MOJIYYUTh
rPYNIOBBIC WM UHAUBUAYAIbHBIC KOHCYJIBTALIMU Y PEMOJABATENS.

[ToaroroBka K 3K3aMeHy NPEANOIATAET:

- U3YYECHUE PEKOMEHIYEMOMW JINTEPATYPHI,

- U3YYEHHUE KOHCIIEKTOB JIEKIUIA;

- BBITIOJIHEHHE KOHTPOJIbHBIX PaboT.

10. ITepeyennb uHGPOPMANMOHHBIX TEXHOJIOT W, IPOrPAMMHOI0 o0ecTiedeHns U
UH(POPMALMOHHBIX CIIPABOYHBIX CUCTEM, HCIOJIb3YEeMbIX
MPH OCYLIECTBJICHUM 00Pa30BaTEJIbHOI0 MPOLECCa MO IMCHUIIIINHE
[IporpammHoe  obecniedeHwe 1l  TPOBEACHUS  JICKIHMM,  JIEMOHCTpPAIUH
npeszenTanuid: Microsoft Office 2003 u BrIIC.

IIpogeccunonanbubie 0a3bl JAHHbIX,
HCIIO0JIb3yeMble /ISl H3yYeHHUs JUCHUIINHBI (CBOOOAHBIN 0CTYII)
Nudopmarmonnas cucrema «EamHOe OKHO JocTynna K HH()OPMAIIMOHHBIM
pecypcamy - http://window.edu.ru/catalog/resources?p _rubr=2.2.74.6

11.0nucanne MaTepuabHO - TEXHHYECKOH 0a3bl, HEOOXOTUMOM 15t
OCyILleCTBJIEHHsI 00Pa30BaTEJILHOI0 MpPoLecca Mo AMCIUIIHHE

11.1. TpeOoBaHus K ayAUTOPUAM (IIOMEIIEHUAM, KAOMHETAM) JIJIsl
NPOBeCHNUS 3aHATHI ¢ YKa3aHUEM COOTBETCTBYIOLIEr0 OCHAILCHUA
VYyeOHass ayauTopust s MPOBEIEHUS Y4YEOHBIX 3aHATUN, MPETyCMOTPEHHBIX
nporpaMMoi crnenuanurera (MPOBEICHHE 3aHATUW JIEKIIMOHHOTO THWIIA, 3aHATHI
CEMUHAPCKOT'0 TUIA, TPYNIOBBIX U UHAUBUAYAJIbHBIX KOHCYIbTAIUH, TEKYILIETO KOHTPOJIS
U MPOMEXKYTOUHOU artectarmu) - aymutopus Ne 401. Crneumanu3upoBaHHaAsh MeOEIb:
CTOJIbI YUEHUYECKHE - 32 MIT., CTYyJIbsl YUY€HHUECKHe - 64 mT., Jocka HacTeHHas - 1 mrT.,
CTOJl mpemnojaaBaTenss - | mT., cryn npenojasarens - 1 mr. TexHUYeckue cpeicTBa
oOy4eHMs: TEPEHOCHON 3KpaH, MEPEHOCHOW MPOEKTOp, HOYTOYK. Y4eOHO-HarlsaHble
nocoOus, 00ecreynBaIIie TEMAaTUYECKUE WJUTIOCTPALMHM, COOTBETCTBYIOIIME paboueit
nporpaMMe AUCUUILINHBI - KOMIUIEKT pe3eHTauui (XpaHuTcs Ha Kadenpe).

11.2. IlepeyeHnb J1a00PATOPHOT0 000PYIOBAHUSA
VYuebnas ayauTopus IS TPOBEACHHUS YYEOHBIX 3aHATHUH, MNPETyCMOTPEHHBIX
nporpamMMmoit crierpanuTera (MpoBeACHNE 3aHIATHH CeMHUHApCKOro tuma) - JlabopaTopwus
«Duzukay, aynuropust Ne 312, CrnernuanusupoBaHHas MeOeb: CTONbl yuyeHn4deckue - 11
IIT., CTYJIbSl Y4€HUUYecKue - 27 mT., JOCKa HacTeHHas - 1 miT., cToa mpenojaBatens - 1
mT., cTyn npenogaBatens - 1 mr. JlabopaTopHoe o00OpyAOBaHHWE: CYIIMJIbHBINA MIKad
11


http://window.edu.ru/catalog/resources?p_rubr=2.2.74.6

CHOJI - 1 wr., aMmnepMeTp AEMOHCTPAIIMOHHBIN - 1 IIT., BEChl HACTOJIBHBIE - | IIIT., BECHI
TEXHUYECKHUE C pa3HOBECAMH - | IIT., yHUBEpCAIbHBIN UCTOYHUK nuTanus Y UII-2 - 1 mT.,
Hacoc KomoBckoro, anmapar Knemma-/lezopma, TEpMOMETP AEMOHCTPALIMOHHBIN - 1 IIT.
JlabGopaTtopHbie cteHnbl: «M3yueHne cOOCTBEHHBIX KOJICOAHUN MPY>KMHHOTO MAsITHHKAY,
«CHATHE BOJIBT-aMIIEPHBIX XapPaKTEPUCTHK AJIEKTPOHHON Jiammbl», «OnpeneneHue
TOPU30HTAIBHON COCTABIISIIOLIECH BEKTOpA HAINPSKEHHOCTH MATHUTHOTO TIOJS 3E€MIINY,
«3yyeHrne 3aKOHOB  BpallaTEIbLHOTO  JBWXKEHUS», «OrmpenerneHue  OTHOILICHUS
TeIUIOEMKOCTel Bo3zayxa MetojnoM KriemMmHua-Jlezopmay, «3HaKOMCTBO ¢ paboToii
AJIEKTPOHHOTO ocumuiorpaday, «M3mMepenne MoOMeHTa HHEPIIMU MaXOBOTO KOJIeCa U CHIIBI
TpeHusi B omopaxy», «Onpenenenue koddduimeHTa BHYTPEHHETO TPEHUS KUAKOCTH TIO
METOJy CTOKca», «OmpenesieHHe MOMEHTAa HWHEPUUU Tela METOAOM KPYTHIBHBIX
KoJieOaHuit», «CHATHE BOJbT-aMIEPHBIX XAPAKTEPUCTUK CEJIEHOBOIO U T€PMaHHEBOTO
BRITIpSAIMUTENCH», «OnpeaeneHne eMKOCTH KOHECHCATOpa C MOMOIIBI0 0aUTMCTUYECKOTO
rajlbBaHOMETpa», «V3MepeHue yIEIbHOM HWHTErpPAIbHOM YYBCTBUTEIBHOCTH M CHSTHE
BOJIbT-aMIIEPHON  XapaKTepUCTUKU (OTO3JIEMEHTa C BHYTpeHHeM (oTodPdexkTom
dbotocompotuBieHus», «OmnpeaeneHue JIIUHBI CBETOBOM BOJHBDY, «OmnpenenecHue
KOHIIEHTpallui BOJAHOTO pacTBOpa caxapa Mo CPEICTBOM HossipumeTpay, «OnpeneneHue
paguyca KpPUBHM3HBI JIMH3bI C IOMONIbIO KoJiell HpIOTOHA, TMOJNy4YEHHBIX B
MOHOXPOMATHYECKOM CBeTe», «OImpeaeneHrue IMoKa3arelsd MpPEeIOMIIEHUs CTeKlIa C
MOMOILIBI0 MUKPOCKOIa», «Onpeaenenre 3akoHa Maitocay. Y4eOHO-HarIIAIHbIE TOCOOUs
- KOMILUIEKT IIAKATOB.
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IIpuioxenue Kk padboyeil mporpamme

®OHJI
OLIEHOYHLIX CPEJICTB

10 y4eOHOU TUCIUTIIMHE

OU3UKA
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1. IlepeyeHb KOMIIETEHUMH ¢ YKa3aHUEM 3TanoB UX GopMUPOBaHUS B Mpollecce

OCBOEHUS Y4eOHOH JUCIUNIMHBI

1.1. IlepeyeHb KOMIIETEHIIU I

OIIK-1. CnocobeH pemaTh WHXEHEPHbIE 3aJauyd B
NEATEIbBHOCTH C HCIOJb30BAaHUEM METOJIOB E€CTECTBEHHBIX HAYK, MaTEMaTHU4E€CKOTO
aHaJIM3a U MOJIEIMPOBAHUS.

HNuauxarop OIIK-1.2. [IpumeHsieT OCHOBHBIC MOHSATHS U 3aKOHBI €CTECTBEHHBIX
HayK 7151 pelIeHHs MPEeAMETHO-TIPODUIBHBIX 3a/1a4

HNuaukatop

npodeccuoHaNbHON

OIIK-1.3. [Tpumensier €CTECTBEHHOHAYYHbIC METOIbI

TCOPCTUICCKOTI'O M IKCIICPUMCHTAJILHOI'O MCCICIOBAHUSA O6’beKTOB, IMponecCccCoB, HBHCHHﬁ;
IMPOBOANT SKCIICPUMCHTEI 110 BaﬂaHHOﬁ MCTOJMKEC U aHAJIIN3UPYCT PC3YJIbTAaThI

1.2. Drtanbl GpopMuUpoBaHNS KOMIIETEHIUI B MpoLecce

0CBOEHHSI YUEeOHOI TN CIUIJINHBI

HaunmeHnoBanue 3Trama

Conep:xanue 3Tana Koabl popmupyembix Ha 3Tane
(BuABI y4eOHOIi paboThI) KOMIIeTeHI Ui, MHIMKATOPOB

Otan 1. ®opmupoBaHue
TEOPETHYECKOM 0a3bl
3HAHUU

Jlekuuu, camocrositenbHas pabora |  OIIK-1 (OIIK-1.2, OTIK-1.3)

CTYJICHTOB C TEOpeTUYeCKon 0a3oif,
MPAKTUYCCKHUE 3aHSATHSI

Oran 2. dopmupoBaHHE
yMEHUM

[IpakTuyeckue 3aHATHUS u | OIIK-1 (OIIK-1.2, OTIK-1.3)

BBHITIOJTHEHHUE JTA00OPATOPHBIX paboT

Otan 3. ®dopmupoBaHue
HaBBIKOB  MPAKTHYECKOTO
WCIIOJIb30BAaHMSl 3HAHUW H
YMEHUM

BrinonHeHue KOHTPOJIBHBIX paboT OIIK-1 (OIIK-1.2, OIIK-1.3)

Ortan 4. [IpoBepka
YCBOEHHOT'O MaTepuaia

3amuTa KOHTPOJBHBIX pabot, 3auer, | OIIK-1 (OIIK-1.2, OTIK-1.3)

OK3aMCH

2. OnucaHue moka3arejieil U KpUTEpHeB OIEHMBAHUSA KOMIETEHUMA Ha
Pa3JIMYHBIX 3Tanax ux (popMupPoOBaHUSA, ONIMCAHUE IIKAJ OLEHUBAHUS

2.1. Iloka3aTen U KPUTEPUHU OLICHMBAHNS KOMIIETEHIIUI
HA Pa3JIMYHBbIX ITanax ux ¢GopMupoBaHus

Oran Kon [Tokaszarenu Kpurepun CriocoOblI OIIEHKU
dopMHpOBaHUs | KOMIIETEHIIMH, OLICHUBAaHM
KOMIETEHINH MHIMKATOpa KOMITIETEHITNH
Oran l. OIIK-1 - IIOCELICHUE | - HAJIMYUE KOHCIIEKTa | y4aCTHUE B TUCKYCCHU
dopMupoBaHue (OIIK-1.2, JEKIMOHHBIX M| JEKIMM IO  BCEM
TEOPETUYECKON OIIK-1.3) MIPaKTUYECKUX T€MaM, BbIHECEHHBIM
0a3nl 3HAHUH 3aHSATHI; Ha JICKIIMOHHOE
- BeJieHHEe| 00CyKIEeHUE
KOHCIIEKTa
JICKITUI;
Oran 2. OIlK-1 - BBIIOJHEHHE | - 3aJa4Yd  PCILICHBI | HAIUCAHUE  OTYeTa
dopmupoBaHue (OIIK-1.2, | nabopaTopHBIX BEPHO no  J1abopaToOpHBIM
yMeHHH (perieHue OIIK-1.3) pabor; - 3a1aHus | paboTaM U pelieHue
3a/1a4u 1o - peleHMe 3ajay | JJaOOpaTOPHBIX padoT | TUMOBBIX 3aJady Ha
o0pasiy) MIPaKTUYECKOTO BBITIOJTHEHBI B MOJHOM | IPAKTHYECKHUX
3aHSATHS o0beme 3aHSTHSIX

14



Ortan 3. OIIK-1 - HaJlu4ue | - KOHTPOJIbHBIE | KOHTPOJIbHBIE
dopmupoBaHue (OIIK-1.2, | npaBUiIBbHO paboThI UMEIOT | paboThI
HaBBIKOB OIIK-1.3) BBITIOJTHCHHBIX MTOJIOKHUTETHHYIO
IIPaKTUYECKOT O KOHTPOJIbHBIX PELIEH3UIO0 U
UCIOJIb30BAHUSA pabor JIOTTYIIEHBI K 3alIUTe
3HAHUU U YMEHUMU
Oran 4. [IpoBepka OIIK-1 - yCHElIHasl | - OTBETbl Ha BCE | YCTHBIA OTBET
YCBOEHHOT'O (OIIK-1.2, 3aIuTa BOIIPOCHI 10
Marepuaia OIIK-1.3) KOHTPOJIbHBIX KOHTPOJIbHBIM
pabor; paborawm;
- 3a4eT; -OTBEThl Ha BOIPOCHI
- 9K3aMeH 3ayeTa;
- OTBETHl Ha BOIPOCHI
9K3aMEHALIMOHHOIO
ounera
2.2. KpuTe UM OICHUBAaHUSA KOMHeTeHIIl/Iﬁ IO YPOBHIO UX C(l)OpMI/IpOBaHHOCTI/I
Kon YpoBHU c(hOPMHUPOBAHHOCTH KOMIIETEHUUMN

KOMIIETEHIINH, 0a30BbIi CpeIHun BBICOKHMH

WHJIUKATOP

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

(OIIK-1.2) - OCHOBHbIE (hU3MYECKHE | - OCHOBHBIC | - OCHOBHBIE  (DU3UYECKUE
SBJICHUS, eAWHUIBI | GU3UYECKUE SIBJICHUS, | SBIICHUS, € IMHUIIBI
u3MepeHus: (U3NYECKUX | €IUHUIBI  U3MEPEHUS | U3MEPEHUS buznuecKux
BEJIMYHH. (U3HYECKUX BEIMYHMH, | BEJIHYUH;

YMmern: - OTIBITHBIC | - dbyHIaMeHTaIbHbIE
- TNPUMEHSATh METOJbl | 00OCHOBaHUS MOHSTHSI, 3aKOHBI U TEOpUU
TEOPETUYECKOI O OCHOBHBIX (PM3UYECKUX | KIACCHUUYECKOU u
UCCJICIOBAHUS 3aKOHOB. COBPEMEHHOU (PHU3UKU;
bU3HMYECKUX  SIBICHUH, | YMeThb: - ONBITHBIE OOOCHOBaHUS
IPOIIECCOB U OOBEKTOB. | - MPHUMEHSATh METO/bl | OCHOBHBIX (buznuecKux
Baaners: TEOPETUYECKOTO 3aKOHOB.
- MaTEMaTUYECKUMHU | UCCIIEN0BaHUs Ymern:
MeTOoaMHI pemieHns | pU3NYECKUX SBJICHUH, | - MPUMCHSITh METO/TBI
TUTIOBBIX 33/1a4. IPOILIECCOB U OOBEKTOB; | TEOPETUYECKOTO
- TPUMEHATH METOABbI | UCCIENOBaHUS  (PU3MUECKUX
AKCIEPUMEHTAIBLHOTO SBJICHUH, IIPOLIECCOB U
HUCCIEeN0BaHUs 00BEKTOB;
buznyecKux SBJICHUH, | - MPUMEHSITh METO/TBI
IIPOLIECCOB U OOBEKTOB. | SKCIIEPUMEHTAILHOTO
Baaners: UCCIIEIOBAaHUS  (PU3NYECKUX
- METOAAMHM | SBJICHH, IIPOLECCOB u
AKCIEPUMEHTAIBLHOTO 00BEKTOB;
MCCIIEIOBAHMUS - aHaJIM3UPOBATH PE3YJIbTATHI
¢u3nUecKux SBICHHM, | UCCIIEIOBAHUS.
poLeccoB U 00beKTOB | Baagers:
- MaTeMaTHYECKHMH | - METOAAMHM TEOPETHYECKOIO
METOJJaMH  pelIeHMs | UCCIeAOBaHUud  (U3HUECKUX
TUTIOBBIX 3a/1a4. SBJICHUH, IIPOLIECCOB "
00BEKTOB
- METOIaMHU
AKCIIEPUMEHTAILHOTO
UCCIIEIOBaHUS  (PU3UYECKUX
SIBJICHH, IIPOLECCOB "
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00BEKTOB
- MaTeMaTH4YeCKUMU
METOAAMH PEUIEHUSI TUIOBBIX
3aja4.
OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIIK-1.3) - METOJUKY IPOBEAECHUS | - METOJIUKY | -  METOJHUKY  IPOBEIACHHUS
SKCHEPUMEHTOB. IIPOBEICHUS JKCIIEPUMEHTOB
Ymers: AKCIIEPUMEHTOB -OCHOBHOE 000PYJOBaHUE IS
- MPOBOJIUTH | ~-OCHOBHOE MIPOBEACHUS IKCIIEPUMEHTOB
dusnueckue M3MEpeHus. | 000pyJa0BaHUE JUISL | - MaTeMaTU4eCKUE METO]IbI
Baapners: IIPOBEICHUS 00paboTKU JaHHBIX.
-METOAUKONU IMOCTAHOBKH | SKCIIEPUMEHTOB. Ymern:
buznueckoro YMeTh: - NpOBOOUTH  (U3NYECKUE
AKCIIEPUMEHTA. - MPOBOJIUTH | U3MEPEHUS
buznIecKue - o0OpabaThIBaTh pE3YIbTATHI
U3MEPECHUS (bU3HYECKUX U3MEPECHHUI;
- o0OpalaThIBaTh | - MPEACTABIATH PE3YJIbTAThI
pe3ynbTaThl IKCIIEPUMEHTA.
buznuecKkux Baaners:
W3MEPEHHUI. -METOAUKOU IMIOCTAaHOBKH
Baaners: (bU3UYECKOr0 IKCIIEpUMEHTA
-METOAUKOU -METOIAMH pacudera
MIOCTaHOBKH MOTPEUIHOCTEN  HU3MEpEeHUl
(bu3IEeCcKOro npu MPOBEACHUU
JKCIIEPUMEHTA (bU3UYECKOT0 IKCTIEPUMEHTA.
-METOJlaMu pacuera | - HaBBIKAMU aHanu3a
MOTPEUIHOCTEN AKCIIEPUMEHTAIBHBIX
U3MEPEHUMN IIpU | JaHHBIX.
MIPOBEACHUU
¢duznyeckoro
HKCIIEPUMEHTA.

2.3. Ixaapl oueHnBaHusi HPOPMUPOBAHUS UHINKATOPOB J0CTHKEHUS

KOMIIeTeHII M

a) llIkaja oueHMBAHUSA KOHTPOJIbHBIX padoT

[Ixama onteHnBaHus

Kpurepuu onennBanus

3auTeHo

Bce nHAUKATOPBI TOCTHXKEHUN KOMITETEHIIMN C(hOPMUPOBAHBI HA YPOBHE HE
HIKe O0a30oBoro. JlaHel OTBETHI Ha BCE TEOPETUUYECKHE BOMPOCHL. Bcee
pacueThl BHIIOTHEHBI BEPHO U UMEIOT HEOOXOAMMBIE MOSCHEHUS

Hezaurteno

Bce umHauKatopbl NOCTHKEHUH KOMIETEHIMH C(HOpPMHUpPOBaHBI Ha YPOBHE
HIbKe 0a3zoBoro. B pacuerax gomyieHbl OMIMOKH, HEOOXOAUMBIE MOSICHEHUS
OTCYTCTBYIOT, UMEIOTCSl OIIMOKH B TEOPETHUECKUX BOMPOCAX.

0) IlIkajia onleHUBaAHMS IK3aMeHAa

Ikama oneHUBaHusg

Kpurepun onienuBanus

OIICHKA «KOTJIHUYHO»

Bce nHAMKATOPHI OCTHXKEHUH KOMITETEHIIMU C(hOPMUPOBAHBI HA BHICOKOM
YPOBHE M CTYAEHT OTBEYAET HA BCE JONOJIHUTEIbHBIE BOIIPOCHI.

Teopernueckoe conepkaHHe TUCHMIIMHBI OCBOEHO TIIOJIHOCTBIO, 0€3
npo6enoB. CTyIeHT JAEeMOHCTPUPYET TIOJHOE COOTBETCTBUE 3HAHUM,
YMEHHMH U HaBBIKOB ITOKA3aTENsIM U KPUTEPUAM OLIEHWBAHMS MHIUKATOPOB
JOCTUKEHHUS] KOMIIETEHIMM Ha (OpMHpPYEeMOM JHMCUUIUIMHON YpOBHE.
Omnepupyer npuoOPETEHHBIMH 3HAHUSIMHM, YMEHHUSIMU U HABBIKAMH, B TOM
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YHCJIe B CUTYallUsX MOBBIMICHHOW CIOXHOCTH. OTBEUaeT Ha BCE BOMPOCHI
Omnera 0Oe3 HABOAIIUX BOMPOCOB CO CTOPOHBI mpemnojaBatens. He
WCTIBITBIBACT 3aTPYAHCHUH TIPU OTBETE Ha JOIMOJHUTEIbHBIE BOIMPOCHI.
3aayy pemuni npaBUiIbHO.

OLCHKA «XOpOo1Io»

- OOuH MHIUKATOP TOCTHXKEHUS! KOMIIETEHIIMN c(hOPMHUPOBAH HAa BHICOKOM
YPOBHE, a IPYTHE UHIUKATOPHI TOCTIKEHUN KOMIIETCHIIUN C(HOPMUPOBAHBI
Ha CPEIHEM YPOBHE;

- BCE MHIUKATOPHI JOCTHIKCHHI KOMITETEHIIUN C(OPMUPOBAHEI HA CPETHEM
YPOBHE, HO CTYJIE€HT apr'yMEHTHPOBAHHO OTBEYAET Ha BCE JOMOJIHUTEIbHBIC
BOIIPOCHI;

- OJIMH MHAUKATOP JOCTHXKEHUN KOMIETEHIIMH c(POPMHPOBAH HA CPEIHEM
YPOBHE, a Apyrue Ha 0a30BOM ypOBHE, HO CTYACHT YBEPEHHO OTBEYAET Ha
BCE€ JIOTIOJIHUTEIIbHBIE BOIPOCHI.

Teopernueckoe conepkaHHe TUCHMIUIMHBI OCBOEHO IOJIHOCTBIO, 0€3
npo6enoB. CTyneHT JAEeMOHCTPUPYET TIOJHOE COOTBETCTBUE 3HAHUM,
YMEHUN U HaBBIKOB MOKA3aTeNIsIM U KPUTEPHUSIM OIICHUBAHUSI UHJIUKATOPOB
JOCTUXKEHHUSI KOMIIETCHIIMM Ha (OpMHpPYEeMOM JUCHUILUIMHON YpOBHE.
Onepupyer npuOOpPETCHHBIMU 3HAHUSIMU, YMEHUSIMH M HaBBIKAMH; €T0
OTBET MPEJACTaBIsET TIPaMOTHOE U3IOKEHHE Y4eOHOTO Marepuaia Io
CYIIECTBY; OTCYTCTBYIOT CYIIECTBEHHbIE HETOUHOCTH B (DOPMYTUPOBAHHH
MOHATUW;  NPaBUIbHO  IPUMEHEHbl  TEOPETUYECKHE  IOJIOKEHUS,
MOATBEPK/IEHHbIE NpuMepaMu. Ha nBa TeopeTnyeckux BOIpoOca CTYIEHT
Jan  TOJIHbIE OTBEThl, HA TPETUHM - NPU HABOJALIUMX BOIpOCAX
npenogasatensd. [Ipu oTBeTe Ha JOMOJHUTEIBHBIE BOIPOCHI JOIMYCKAET
HETOYHOCTHU. 3a/1auy pelu.

OIICHKa
«YHAOBJICTBOPUTCIIBHO»

- Bce nHIUKATOPHI TOCTIKEHUH KOMIIETCHIIMN C(hOPMUPOBAHEI HA 0a30BOM
YPOBHE;

- OJIMH WHIUKATOP JOCTHXKCHHS KOMIETCHIIMH CPOPMUPOBAH HA 0a30BOM
YPOBHE, JAPYrHe Ha CPEIHEM YPOBHE, HO CTYJCHT 3aTPYAHSETCS OTBETUTH
Ha JIONOJIHUTEIIBHBIC BOITPOCHI.

Teoperudeckoe coaepkaHue JAUCHUIUIMHBI OCBOCHO YaCTHYHO, HO
mpoOJieMbl  HE  HOCAT  NPHHIMIUAIBHOTO  xapakrtepa.  CTymeHT
JIEMOHCTPHUPYET HEMOJTHOE COOTBETCTBUE 3HAHWM, YMEHUN W HaBBIKOB
MOKa3areasiM ¥ KPUTCPUSM OIICHUBAHWS HMHIUKATOPOB JOCTHIKCHUS
KOMITETEHIIMN Ha (OpMHpPYEeMOM JUCHUIUIMHONW YpOBHE: JIOMYCKAaroTCs
3HAYUTEIIBHBIC OINUOKH, TMPOSBIIACTCS OTCYTCTBHE 3HAHUM IO pSIy
BOMPOCOB. 3aTpyIHAETCS OTBEUaTh Ha JIOMOJIHHUTEIbHBIC BOMPOCHL. 3amaqy
permt Ha 50%.

OIICHKa
«CHEYOOBJICTBOPUTCIILHO»

WNuankaTopsl JOCTHKEHUH KOMITETEHINI c(hOpMUPOBAHBI HA YPOBHE HUKE
0a30BOTO M CTYJIEHT 3aTPYIHSAETCS OTBETHUTh Ha JIOMOJHUTEIbHBIE
BOIIPOCHI.

Teopernueckoe copepKaHUe TUCHUILIMHBI OCBOCHO YacTU4HO. CTyIeHT
JEMOHCTPUPYET SBHYIO HEJAOCTAaTOYHOCTh WM IOJHOE OTCYTCTBHUE
3HAaHWW, YMEHMH M HAaBBIKOB Ha 3aJaHHOM YpOBHE C(HOPMHUPOBAHHOCTHU
WHJIMKaTOPOB JOCTHUKEHUS KOMIETEHITNH.

B) lllkasa oueHnBaHus 3a4era

Ikama oneHuBaHua

Kpurepun oniennBanus

3auTeHo

Bce mHanKaToOphl JOCTIKEHUA KOMIMETEHITUH C(HOpPMUPOBAHBI HA YPOBHE
He HIKe 0a30BOT0 M CTYJCHT OTBEYAET Ha JOMOJHUTEIbHBIE BOIIPOCHI.

- IPOYHO YCBOWJI MPEAYCMOTPEHHOM MPOrpaMMOi MaTepHall,

- IPaBWJIBHO, apPT'YMEHTUPOBAHO OTBETUJI Ha BCE BOIIPOCHI.

- ToKa3an TiayOOKue CHUCTEeMaTH3UPOBAHHBIE 3HAHUS, BIAJEET MpUEMaMU
pacCyKJI€HHsI M COIIOCTABIISICT MaTepUall U3 Pa3HbIX MCTOYHUKOB: TEOPHUIO
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CBS3BIBACT C MPAKTUKOW, IPYTMMH TEMaMH JAaHHOTO Kypca, JIpYyrux
I/I3y‘-Ia€MBIX Hpe,Z[MeTOB
- 0e3 OmMOOK BHITIOJHUJ IPAKTHYECKOE 3a]aHue.

Hesaureno Bce mHIUKaTOPBl TOCTHKEHUNH KOMIIETEHIIMU C(POPMUPOBAHBI HA YpOBHE
HIKe 0a30BOrO M CTYAEHT 3aTPYIHSAETCS OTBETHTh Ha JONOJHUTEIbHBIC
BOIIPOCHL. BrIcTaBisieTcss CTyAeHTy, KOTopelii He crpaBuwica ¢ 50%
BOIPOCOB U 3aJjaHUi OwmiieTa, B OTBETAX Ha JAPYrHMe BOIPOCHI JOIYCTHI
CyliecTBeHHbIe oOmMOKkH. He MOXeT OTBeTHTh Ha JONOJHHUTEIbHbIC
BOIIPOCHI, IPEUI0KECHHBIE IIPENIOAABATEIIEM.

3. TunoBbie KOHTPOJIbHbIE 32/IaHUSI M HHbIE MATEePHAJIbl, He00X0AUMBbIE ISl
OLICHKH 3HAHWH, YMEHHUI1, HABBIKOB, XapPAKTePHU3YIOIIMX 3TANbI
(GopmupoBaHus KOMIIETCHIIUI

Kon Dranbl GopMUpOBaHUS TurnoBsle 3a1aHUs
KOMIIETEHIIHH, KOMIIETEHIINH (OLIEHOYHBIE CPENICTBA)
WHMKATOpa
OIIK-1 (OIIK-1.2, | Oran 1. dopmupoBaHue | - AUCKYCCHUS: BOIPOCHI I OOCYXKIECHUS
OIIK-1.3) TEOpeTU4eCcKOl 0a3bl 3HAaHUM (MeToauueckue PEKOMEHIallnH JUTS
MPOBEJICHUS MPAKTUYECKUX 3aHSITHI)
Oran 2. dopmupoBaHHE YMEHHUM | - HANMUCAHUE OTYETA IO JIAOOPATOPHBIM
(peurenue 3amaun 1Mo 0oOpasiry) paboTaM W pEIICHWE THUIIOBBIX 3aJad Ha
MIPAKTUICCKIX 3aHATHAX c

UCIIOJIb30BAHUEM [IAKETOB MPHUKIAIHBIX
[IPOrpaMM U OHJIAWH KaJIbKYJISTOPOB MpHU
paboTe ¢ pa3MEpHBIMU BEIMYUHAMU

Oran 3. d®opmupoBaHHE HaBBIKOB | -  KOHTpPOJIbHAasg  paboTa:  IepeyeHb
MIPAaKTUYECKOIO UCIIOJIb30BaHUS | BOIPOCOB IO BapuaHTaM (METOAMYECKUE
3HAHUN U YMEHUU PEKOMEHIAllUN )

Oran 4. IlpoBepka YCBOEHHOIO | - 3alUTa KOHTPOJILHOW PabOTHI;
MaTtepuaia - BOINPOCHI K  DJK3aMeHy, 3a4eTy
(mpusnoxenwue 1)

4. MeToanueckue MaTepuaJibl, onpeaeasainue npoueAypbl OUCHUBAHUS 3HAHMH,
YMEHUI U HABBIKOB

3auer

3a4eT IPOBOJUTCS B 3aJaHHBIN CPOK, COTIIACHO IpaduKy y4eOHOTO Mpolecca. 3auer
npoxoaut B ¢popme cobecenoBaHus Mo OuieTam, B KOTOPHIE BKIIOYAIOTCS TEOPETUYECKUE
BOMpOCH U 3aaaua. [Ipu BBICTABIEHWU OIICHOK YYMTHIBAECTCS YPOBEHB MPUOOPETEHHBIX
KOMITETCHIIMHA CTYyJIeHTa. AyJUTOPHOE BpeMs, OTBEICHHOE CTYACHTY, Ha MOATOTOBKY — 30
MUH.

JK3aMeH

[IpoBoaMTCS B 3aAaHHBIN CPOK, COTIACHO rpaduKy ydeOHOro mporecca. JK3aMeH
npoxoauT B ¢popme cobeceoBaHus MO0 OuieTaMm, B KOTOPbIE BKIIOYAIOTCS TEOPETUUYECKUE
Bonpochkl. [Ipw BBICTaBICHMM OIICHOK YUYUTHIBACTCS YPOBEHb MPHOOPETEHHBIX
KOMIIETEHIIUM CTyAeHTa. AyAUTOPHOE BpeMsi, OTBEJACHHOE CTYJEHTY, Ha MOATrOTOBKY — 30
MUH.
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KonTposbnas padora

OTO BHEAyIUTOPHBI BHUJ CAMOCTOATENBbHOM paboThl cryaeHToB. KoHTponbHas
paboTta BkitoyaeT B ce0s 3aJaud, OXBATHIBAIOIIMX M3ydaemble paszzensl ¢pusuku. Pabora
BBITIOJIHSIETCS [T0 BapHaHTaM, COTIIACHO mociieanel mudpe mudpa u craercst Ha IPOBEPKY.

[Tocie mpoBepku KOHTpOJIbHAs paboTa BO3BPALIACTCS CTYAEHTAaM JUISl MOATOTOBKU
€€ 3alluTe. 3aluTa KOHTPOJIbHONW pabOThl MPOBOAUTCSA HAa 3K3aMEHAIMOHHON ceccuu M
ABIIIETCS OCHOBAaHHMEM JUJISl JOIyCKa CTyJEHTa K 3k3aMeHy. [lpu 3ammre KOHTPOIBHOU
paboThl CTYAEHTHI JOJKHBI OTBETUTh Ha TEOPETUYECKUE BOMPOCHI IO TEMaTHKE
KOHTPOJIbHOM paOOTBHI.

TemaTnka KOHTPOJIBbHOM padoThl Nel
Kunemartnka noctynarenbHOro M BpallaTEIbHOTO ABUKCHUN;
JlnHaMUKa MOCTYMAaTENbHOTO ABMKECHUS, 3aKOH COXPAHEHHSI MMITYJIbCA;
Mexannueckas padota, MomHocTh, KIT/I;
DJIEMEHTHI CIENUAIBHON TEOPUH OTHOCUTEIILHOCTH;
JlnHaMuKa BpalaTeaIbHOrO JIBUKCHUS;
MexaHuka KUJIKOCTEN U ra30B; MEXaHUYECKOE HAMPSIKEHUE, 3aKOH [ 'yKa;

SohkowdrE

TemaTHka KOHTPOJIBbHOM PadoTHI Ne2
DIIEKTPOCTATUKA
ITocTOosTHHBIN TOK
Maruetusm
Koinebanus u BOIHBI

W

IIpakTH4yeckue 3aHATHS

[IpakTrueckue 3aHATUS — METOJI PENPOAYKTUBHOIO 00y4YeHHUs, 0OecrneurnBarouinil
CBSI3b TEOPUU U MPAKTUKH, COJICHCTBYIOIINNA BBIPAOOTKE Y CTYJACHTOB YMEHUN U HaBBIKOB
NPUMEHEHUS 3HaHUMN, OJYYEHHBIX HA JIEKIUU U B X0JI€ CAMOCTOSITENIbHON pabOTHI.

[Tpu npoBeneHnU NPaKTUYECKUX 3aHATHI CTyIeHTaM IpeIaraloTcs ABa Buaa 3a/1a4y
0 TeMmaM, OTBEJEHHBIM Ha MPAaKTHUECKOE 3aHATHE (COrjacHO pabodeil mporpamme
y4eOHON AUCITUTUIMHBI):

- TUIOBBIE 3aJ]aud, 00pa3lbl, PEUICHUs] KOTOPBHIX ObUIM PACCMOTPEHBI Ha JIEKIHH,
MIPHU UX PEIICHUH MPUMEHSETCS] OJHO MpaBuiio ((popmyna, 3aKOH);

- 3a/1ayu, TpeOyrolue AJid PEelIeHUs] MPUMEHEHUs HECKOJbKUX mpaBuia (dhopmy,
3aKOHOB), MOCTpoeHus rpapukoB. Kak npaBuio, oOpa3ipl TakMX 3aJad Ha JEKLUHSIX HE
paccMaTpUBAIOTCS.

Juckyceust

[Ipu npoBeeHUU TUCKYCCUM CTYAECHTAM JUIsl 0OCY>KIEHUS PEeaaratoTcss BOIPOCHI
1o TeMe, OTBEJACHHON Ha MPaKTHYEeCKOEe WM JIabopaTOpHOE 3aHsATHE (COoryiacHO paboueit
nporpamMMe y4ueOHO# aucumiuiuHbl). [Ipy oTBeTe Ha BONPOC CTYIEHT JOJIKEH PACKPBITH
TEeMy, yKa3aTh Pa3MEPHOCTH UCIIOJIb3YEMbIX (PU3MUECKUX BEJIMYMH U UX CMBICIL.

JlaGopaTopHnasi padora
[TpoBenenue nabopaTOpHBIX pabOT MO3BOJISIET CTYIEHTAM YIIIYOUTh U 3aKpENUTh
TEOPETUYECKUE 3HAHUS, PAa3BUTHS HABBHIKOB CAMOCTOATEIHLHOTO SKCIEPHUMEHTHPOBAHUS.
Bxkitoyaer MOArOTOBKY HEOOXOMUMBIX ISl OMbITa  (IKCIEPUMEHTa) TPUOOPOB,
19



000OpyZIOBaHUs, COCTaBJICHUE CXEMBI-IUIAaHA OINbITa, €ro IMPOBEJACHHE U OMHCAHUE.
VYyamuecss npuoOpeTaroT yMEHUsS W HaBbIKM, HEOOXOIHMMbIE UM B TOCIEIYyIONIEH
npodeccHoHanbHON  JIEATENbHOCTH M CIOCOOCTBYIOT (DOPMUPOBAHHUIO MPUYHUHHO-
CJIEICTBEHHBIX CBSI3€i 3aKOHOB (DU3UKU U UCCIIEAYEMBIX SIBICHUI.
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IHpuiaoxenue 1

BOMNPOCBHI K 3AUETY
Bonpocs! 1j1s1 npoBepku ypoBHsi 00yueHHOCTH « 3 HATD»
1. [Ipeamer u 3agaun ¢usuku. OcHOBHbIE NOHATHS MexaHuku. Cucrema
€JUHULI.
2. Kunemaruka. YpaBHeHust JBH>KeHNSI MTHOBEHHBIE CKOPOCTh U YCKOPEHHUE.
3. Kunemarnka BpamarenbHOTO ABMKEHUSA. YTJIOBBIE CKOPOCTH M YCKOPEHHE.

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

4. Junamuka tBepaoro tena. [lonsatus cuisl u Maccehl. 3akoHbl HploTOHA.

5. Jlnnamuka BpaimieHusi TBEpAOro tema. MoOMEHT cuibl. MOMEHT WHEpPIUH.
OCHOBHO 3aKOH BpPAILIaTEJIbHOTO IBUKEHUS.

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

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

8. Cunbl TpeHUsI TIOKOS, CKOJIbKEHHS M KaueHus. Cuiia COnpOTHBIICHUS.
®opmyna Crokca.

9. Cuiibl HHEpIUU

10. Craruka. YcnoBus paBHOBECHS TeIl.

11. Bec Ttena u ero uzmepenue. Cuibl TATOTEHUS. 3aKOH BCEMUPHOIO TATOTEHUS.
Kocmuueckue ckopoctu

12.  MoMeHT KOJIM4YecTBa NBIDKEHHUS. 3aKOH COXpAaHEHHs] MOMEHTAa KOJIMYECTBa
IBUKeHUs (uMmitynbea). ['upockonumyeckuid 3¢ PexT.

13. 3akoH coxpaHeHUs UMITyJIbca

14.  PabGora u sHeprus. MOmHOCTb. DHEPrusl KHHETUYECKAs U MOTEHIMAIbHAS.

15. 3akoH COXpaHEHHS YHEPTUU B MEXaHUKE.

16. TlocTtynaTel cHenHaJIbHONW TEOpUU OTHOCUTENBHOCTH. [IpeoOpazoBaHus
INanmunes u Jlopenua.

17. DneMeHTapHBI 3apsia. ODJIEKTPUYECKUM 3apsii Teld. 3aKOH COXpaHEHUs
3apsiaa. DnekTpocraTtuka. 3akoH Kymona.

18.  DnekTpuueckoe TOJE U €ro XapakTEepPUCTUKU. 3aKOH CYINEPHO3HIIMH.
CunoBble TUHUAN

19. DmnekTtpuyeckoe TMoONe€ BHYTPU MPOBOJHUKOB U JAMAICKTPUKOB. BekTop

MOJIIPU30BAaHHOCTH.
20. Teopema ["aycca u mpuMepsI €€ NCITOTH30BAHUA.
21.  Tlorenmman AIEKTPUYECKOTO TOJISL. Pasnocth MTOTEHLIHAJIOB.

OKBUMNOTEHIMATbHAS TOBEPXHOCTh

22. DHeprus U O0OBEMHAs TUIOTHOCTH SHEPTUU AJIECKTPUUECKOTO TOJIS. 3aKOH
Jlxoynsa-Jlenua

23.  DnextpoéMmkocTth. Konnencaropsl. [lnockuit koHmeHCaTOD.

24. CoenuHEHUs KOHJIEHCATOPOB.

25. IlocrosHHBIN TOK: OCHOBHBIE MOHATHs. CHila TOKa.

26. DnexTpuueckoe compoTuBieHue. 3akoH Oma is OJHOPOJHOTO ydacTKa
nenu. 3akod Oma B quddepenuansHoin Gopme.

27.  DnexkTpoaBuxyias cuia. 3akoH Oma sl OJIHOM Lenu.

28. CoenuHEHUs pPe3UCTOPOB
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29. BekTop MHIYKUMM MarHUTHOTO MOJs. JIMHUKM MHAYKIUS MAarHUTHOTO MOJIS.
[IpyuHLIMD Cynepno3uiuu.

30. . MarauTHoe 1noJie B BeliecTBe. BekTop HanpssKEHHOCTH MArHUTHOTO TOJIS.

31. 3akon buo-Capapa-Jlariiaca. MarautHoe 1ojie  MOPSIMOJIUHEHHOTO H
KpyTOBOI'O TOKA.

32. Cuia Jlopenna.

33. Cuna Amnepa. MarHUTHBIA MOMEHT BHUTKa C TOKOM. [IpuHIUIBI pabOTHI
3JIEKTPOABUTATEIIEH.

34. DOnextpomarutHas uHAyKUuA. Onbitel  @apages. [lpaBuno Jlenna.
Tpancdopmarop.

35. SIBnmeHus CaMOMHIYKIIMU U B3aMMHON MHAYKIHMH. MIHIyKTUBHOCTb. DHEPIHs
MAarHATHOTO TOJIA.

36. IlomympoBomuuku. P-Nn-miepexoan

Bonpocs 17151 npoBepku ypoBHsi 00yueHHOCTH «Y METbD»

1. ChopmynupyiiTe 3aKOH COXpaHEHHs] MEXaHW4YeCKOM sHeprum. [lns kakux
CUCTEM TeJI CIIPABE]IJINB 3aKOH COXPAHECHHSI MEXaHUUECKOM SHEPTUU?

2. Kak wu3MeHsieTcss SHEprusi MEXaHWYECKOW CHUCTEMbl NpPU HAJIUYHHU CHUIIbI
TpEHUs?

3. ChopmynupyiiTe U HAMUIIUTE YTO TAKOE MOMEHT CHJIbI?

4, JlaiiTe onpeneneHne JIMHEHHOW U YTIIOBOW CKOPOCTH.

5. Kak cBsi3aHbl JIMHEHWHBIE W YIJIOBBIC BEIWYMHBI IIPU BpaIIATEIbHOM
IBYOKCHUH?

6. Onpenenenne MmomeHTa nHEpUUH. OU3MUECKUN CMBICII MOMEHTA UHEPLIHH.

1. Kak Bbluncisiercss KUHETHYECKAass OSHEPrUsl TMPH IIOCTYIATEIBHOM U
BpAIIaTEIbHOM JIBUKECHUAX ?

8. Harnumure a8e hopmbl 3anTucu BTOPOTO 3aKOH JMHAMHUKHU MOCTYMATEILHOTO U
BpalIaTEJIbHOTO JIBUKECHUM.

Q. Bpruuciasate MOMEHT MHEPLUUHM MAaXOBOI'O KOJIECA U CHIIy TPEHUS B OMNOPE IO

AKCIIEPUMEHTAJIbHBIM JIaHHBIM.

10.  OcymiecTBIATh U3MEPEHUS ITAHTCHIIUPKYJIEM.

11. Ha TexHMYeCcKHX Becax ONpeesaTh MacCcy rpysa.

12. HaBeikamm pabOTBI C CEKYHIOMEpPOM [UJIsl  OMNpENeJCHHs BpPEMEHU
IIPOTEKAIOILETr0 IpoLecca.

13. HaBblkamu 1O BBIYHCICHUIO KOIPPUIIMEHTa BHYTPEHHETO TPEHUS KHUIKOCTH
10 SKCIIEPUMEHTAIBHBIM JAHHBIM

14. Hablkamu pabOTbl ¢ MHUKPOMETPOM [Jisl MOJYYEHHUS! SKCIEPUMEHTAJIbHBIX
JTaHHBIX.

15. HaBbikamu paOoThl ¢ MacIITA0HON JTMHEWKOMN AJid ONpeiesieHUus pacCTOSHUS
MEXIy MpeaMETaMHU.

16. BpuucniATh HaANPSHYKEHHOCTh DJEKTPUUECKOrO TMOJsl TOYEYHOIO 3apsija,
CUCTEMbI TOUEUHBIX 3apsAA0B, ChHEephl.

17. Ilpumensate teopemy [aycca Kk pacd€Ty HaNpsSIKEHHOCTH 3JIEKTPUYECKHX
oJen

18. BpuucnsaTh MOTEHIMAN 3JIEKTPUUYECKOrO MOJIE W Pa3HOCTb IMOTEHIIHUAJIOB.
CTpouTh KBUNOTEHIIUATBHBIE TOBEPXHOCTH.

19. PaccuuThiBaTh 3JIEKTPOEMKOCTh YEJUHEHHOTO MPOBOJHUKA, IUIOCKOTO
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KOHJIEHCATOpa, COEIMHEHUS KOHJIEHCAaTOPOB

20. BBIYUCIATH SHEPTHUIO U PA0OTY IEKTPUUECKOTO OIS

21. Ilpumensarp 3akoH OMa Il OJHOPOJHBIX IEMEd MOCTOSHHOIO TOKa B
UHTETpanibHOU U nuddepeHanbLHou dhopme.

22. BpIUUCHATH CONPOTUBIIEHUE TIPOBOJHUKA

23. BpiuucnsaTe pacnpeniesieHue TOKOB W HAIPSKEHUN MPHU TOCIEI0BaTENIbHOE U
napajuieIbHOE COeIMHEHUH MPOBOIHUKOB.

24. llpumenarbs 3akoH Oma a1 HEOAHOPOIHBIX IENEH MOCTOSHHOTO TOKa B
MHTETpabHON 1 quddepeHnnansHon Gopme

25.  Bpruaucnsats paboTy U MOIIHOCTH TOKA.

26. Ilpumensars 3axonsl Kupxroda ayis pacuera pa3BeTBICHHBIX IETEH.

27. llpumenenus 3akoH buo-Capapa-Jlammaca sl HaXOXJAEHHUS MarHUTHOTO
MOJIsL IPSIMOJIMHEMHOTO U KPYTOBOT'O TOKA.

28.  Bwruucnsats cuisl Jlopenua u Amrepa.

29. IIpuMeHSTH 3aKOH AJIEKTPOMATHUTHON UHIYKIIUH.

30. BrruucnsaTe napameTpsl TpaHnchopmaTopa.

Bomnpocs! ajis1 npoBepku ypoBHs o0yueHHoctu «BJIAJIETDH»
Bnanenue HaBbIKaMu pEeIICHUS 3a]1a4, MPEACTaBICHHBIX B KOHTPOJIBHBIX paboTax.

[Ipumeps! 3a1au:

1. Kunemarnueckoe ypaBHEHHE NBHKEHUS MaTEPUATIbHOM TOYKH IO IPSAMOU
(oce x) umeeTBUI Xx=A+Bt+C t3, rme A=4m,B=2mM/c,C=-0,5 M/CZ, Jl1st MOMeHTa
BpPEMEHHU t; = 2 ¢ OnpeenuTh: 1) KOOpAWHATY X; TOYKHU; 2) MTHOBEHHYIO CKOPOCTh Vi; 3)
MTHOBEHHOE YCKOPEHHE aj.

2. Teno Bpaiiaercss BOKPYT HEMOJBIXKHOM OCH IO 3aKOHY, BBIpaKaeMOMY
dopmymoit @ = 10 + 20 t - 2 t* (puc. 1). Haiiqure 10 BeIMYHHE W HAMPABICHUIO TOIHOE
YCKOpPEHHE TOYKH, Haxozsuiehcsa Ha paccrosuu R = 0,1 M oT ocu BpaieHus, s
MOMEHTA BpeMeHHU t; = 4 c.

3. Ha ropuzonTanbHo# muaTdopme MaxXTHON KJIETU CTOUT YEJTOBEK Maccoi m =
60 kr. OnpenenuTh CUTy JaBJICHUs] 4eJoBeKa Ha IuiatdopMmy: 1) mpu ee moabeme ¢
YCKOpeHHeM a; = 3 M/c’; 2) IpH pPaBHOMEPHOM IMOIBbEME H CITYCKe, 3) TPH CITyCKe C
yCKOpeHHeM az = 9,8 m/c.

4, Kakum 6b11 Ob1 iepuos oOpamienuss UC3 Ha kpyroBoit opoure, eciiv Obl OH
OBLT yJjaJIeH OT MOBEPXHOCTH 3e€MJIM Ha paccTosiHuEe, paBHOE 3eMHOMY paauycy (R = 6400
KM).

5. CranpHas npoBOJIOKA C€YEHUEM S= 3 MM MOJ ICMCTBUEM PACTITUBAIOLICH
cunbl, paaoii F = 4 10" H umeer mmuny Ly = 2 M. Onpenennts abCoTIOTHOS YUTHHEHAE
TIPOBOJIOKH PH YBEIHUESHHH pacTsruparomiei cuisl Ha Fy = 10% H. Moayuns IOnra cramm
E=2"10"ITa.

6. MaxoBuK, Maccy KOTOPOro m = 5 KI' MOXHO CUWTATh PACIpPEICIICHHON 10
obony pammyca r = 20 cM, CBOOOJHO BpaIaeTCs BOKPYI TOPU3OHTAIHHOM OCH,
MPOXOAAIIEH Yepe3 ero IEeHTp ¢ yacTtoTorl n = 720 MHH . [Ipy TOpMOXKEHHM MAXOBHUK
octanaBimBaetcs uepe3 At = 20 ¢. Haittu Topmo3ssiuiit MOMeHT M 1 unciio 060poToB N,
KOTOPOE C/IeJIAeT MaXOBUK JI0 TIOJIHOW OCTaHOBKH.

1. Ha ckambe JKyKOBCKOTO CHIIUT YEJIOBEK M JIEPKUT B BBITIHYTHIX PyKax T'HUpy
Maccoit m =10 kr kaxmas. PaccTossHue oT KaXk0i TUpH J0 OCH BpamieHus ckambu |; = 50
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cM. Ckambsi Bpamaercsi ¢ gactoroit n; = 1,0 ¢’. Kak W3MEHHTCS 4acTOTa BPAIICHUS
CKaMbM M Kakyl paOOoTy A NpOU3BEAET YEJIOBEK, €CIM OH COXMET PYKHU TakK, 4TO
paccTosiHUe OT Ka) oW TupH 10 ocu yMeHbmuTcs 1o l; = 20 cm. CyMMapHbBIii MOMEHT
MHEPINN 4eT0BEKA M CKAMBH OTHOCHTEIBHO OCH BpameHust J =2,5 kr-M°. Och BpaICHHs
IPOXOAUT Yepe3 UEHTP MACC YEJIOBEKA U CKAMbH.

8. ApTomoOmIIb Maccoit m = 2000 Kr ABMIKETCS BBEPX MO HAKJIIOHHOM IJIOCKOCTH
c ykionom o = 0,1, pa3BuBas Ha mytu S = 100 M ckopocTh v, = 36 km/u. Koaddurnment
tpenus | = 0,05. HailTu cpeHIor U MaKCUMaJIbHYI0 MOILIHOCTh JIBUTATelsl aBTOMOOMJIS
IIPU pa3roHe.

Q. JlepeBsiHHBIN CcTepkeHb Maccod M=6,0 kr um mmuHOM 1=2,0 M MoOXer
BpallaTbCsi B BEPTUKAJIBbHOM IUIOCKOCTH OTHOCHUTEIBHO TOPU3OHTAIBHOM  OCH,
npoxojsien yepes Touky O (puc. 4). B koHel cTepkHs nonagaeT myJig maccol m = 10 r,
NeTsIas co ckopocThio Vo =1,0-10° M/c, HampaBIeHHON MEPIEHANKYIIAPHO CTEPIKHIO H
3acTpeBaeT B HeM. OnpeaennTh KHHETUYECKYIO SHEPTHUIO CTEPKHS MOCIE yIapa.

10. Omnpenenutb pENSITUBUCTCKUA HMITYJIbC P W KHUHETUYECKYIO SHEPIHIO
AJIEKTPOHA, ABMUXKYIIErocst co ckopocThio V=0,9 ¢ (r1ie ¢ — CKoOpoCcTh CBETa B BaKyyMe).

11. B BepmmHax KBajJpara HAXOASTCS OJIMHAKOBBIC IO BEJIMYMHE OJHOUMEHHbBIC
3apsanel (puc. 2). OnpenenuTs BEIUYUHY 3apsifa (o, KOTOPbIA HAJIO MOMECTUTH B IIEHTP
KBaJpara, 4TOObI CHCTEMa 3aps/I0B HaXOAWIach B paBHOBecHH. byaeT mu 310 paBHOBecue

YCTOWYUBBIM?
12. DnexkTpoH BieTaeT B IUIOCKHA BO3AYIIHBIA KOHIEHCATOpP MapaljIeIbHO
IJIACTUHAM CO CKOPOCTBIO Vo = 1,0-106 M/c. Jnuna xouaeHcaropa L=1,0 cm,

HANPSIKEHHOCTh  dJIeKTpHdeckoro moms B Hem E =5,0-10° B/m. Haiftu ckopocts v
AJIEKTPOHA TIPU BBUIETE W3 KOHJIEHCATOpAa, €ro CMENIEHWE Y, OTKIOHEHUE OT
MEPBOHAYAJILHOTO HAIIPaBJICHUS.

13.  OmpenenuTs YCKOPSIOUIYIO Pa3HOCTh MOTEHIIMAIOB A@, KOTOPYIO IOJDKEH
IPOUTH B 3JIEKTPUUECKOM I0JIE AJIEKTPOH, YTOOBI €ro CKOPOCTh Bo3pocia ot v, = 1,0 Mwm/c
o v,=5,0 Mm/c.

14. K mmactvHaM IJIOCKOTO BO3IYIIHOTO KOHJIEHCATOpa MPHUIIOKEHA Pa3HOCTh
notenuuanos Ag; = 1,5 kB. ITnomans mmactur S =150 cM u paccTosHue MexIy HUME d
= 5,0 mm. [locne oTKIIFOUEHUST KOHJEHCATOPA OT UCTOYHUKA HAIMPSYKEHUS! B TPOCTPAHCTBO
MEXy TJIacTUHAMU BHecnu cTekio (¢ = 7). Ompenenuts: 1) pa3sHOCTh MOTEHIIMAIOB
MEX]y IJIACTUHAMU TOCJIe BHECEHUS TUAJIEKTPUKA; 2) eMKOoCTh KoHaeHcatopa Cy, u C, 1o
U TIOCJIE€ BHECEHUSI JUAJIEKTPHKA; 3) MOBEPXHOCTHYIO IIOTHOCTH 3apsifia G Ha IUIACTUHAX
710 Y TIOCJI€ BHECEHUS AUDJIEKTPHUKA.

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

16. Tox | =20 A, mpoTekasi 1Mo KOJbIy U3 MEIHOW MPOBOJIOKHU ceueHruem S = 1
MM°, CO31aeT B HeHTpe kousiblia HanpsbkeHHocth H = 178 A/m. Kakas pasnoctb
noreHuranoB U mpuiiokeHa K KOHIIaM MPOBOJIKU. 00pa3yroleil Koiblo?

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

18. B omgHOpOAHOM MarHUTHOM ToOJie WHAYKIUsS kKotoporo B = 0.8 T
PaBHOMEPHO BpAIAETCs paMKa C YIJIOBOW CKOPOCThI0 @ = 15 pax/c. [lnomanp pamku S =
150 cM®. Ocs BpAlICHUsI HAXOIUTCA B IUJIOCKOCTA PAMKHU M COCTABJISAET YIrOJ a=30° ¢
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HaIpaBJIeHHeM MarHUTHOro noJjs. Haittu makcumanbHoe 3HaueHue DJ1C unaykuun Eq Bo
BpalaloIIeics: pamMKe.

19. ConeHoua ¢ CEepIEUHUKOM U3 MArHUTHOTO Matepuana cojepxkuT N=1200
BUTKOB IIPOBOJIA, MpUJIEralomux Apyr Kk apyry. [lpu cune toka |1=4 A MarHuTHbBINA TOTOK
® = 6 mxB0. OnpenenuTs HHAYKTUBHOCTH L conleHouna.

20. ConeHoujg C CepACYHMKOM K3 MArHUTHOTO MaTepuana cojaepkuT N=1200
BUTKOB MPOBOJA, MPUJIEraloIux Apyr K apyry. [lpu cune toka 1=4 A MarHUTHBIA TOTOK
@ = 6 MxB0. Onpenenute 3HEprut0 W MarHuTHOIO MOJISI COJICHOMIA.

BOITPOCHI K DK3AMEHY
Bonpocs! pist npoepkn ypoBHst 00yueHHOCTH «3HATD»
1. Mexannueckue KojiebaHMsT M HMX THapaMeTpbl  (4acTtoTa, MEpUon).
KoneobarensHble cructeMbl. CBOOOIHBIE KOJIEOAHHUS.
2. DOU3NYECKUN MASITHUK, MATEMATHYECKUN MASITHUK.
3. ['apmonnyeckue konebanus. uddepennnanbHoe ypaBHEHHE U TPUMEPHI

TApPMOHUYECKUX OCHUJUIATOPOB (MAsATHUKH U DJIEKTPUUYECKUM KOJIeOATENbHBIN KOHTYD).
Awmriutyna u $aza. DHeprus KojiebaHui.

4, KonebGarenbupiit  koHTyp. CBOOOAHBIE TapMOHMYECKHE KOJEOAHHS B
AIEKTPUYECKOM KOHTYDE.

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

6. CBoOoHbIE 3aTyXarouye KoueOaHus U UX XapaKTePUCTUKH.

7. BoiHyX/1eHHbIE KOJ€OaHMsI, pe30HaHC. AMIUUTYNa U (a3a BBIHYKJIEHHBIX
koseOanuil. [[puHIKITBI paIuOCBs3HU U TEJIEBEIAHU.

8. BosHoBBIE TIpOLIECcChl. BonHel B ynipyroit cpene. [IponosibHble U onepeyHbIe
BOJIHBI. 3BYK. YJIbTpa3ByKOBas 1€(heKTOCKOMUSI.

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

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

10. Cnexktp curHama. HopmanpHas u aHoManbHas aucrepcus. ['pymnmosas
CKOpOCTb.

11. DHeprus BOJIHBI, HOTOK SHEPTUH, FIOTHOCTh SHEPTHUU.

12.  Dddexr Homnepa

13.  OcHOBHBIE CBOWCTBa JJIEKTPOMArHWTHBIX BONH. [loTok »Heprum. Bekrtop
YmoBa-lloitHTHHTa. J[€iiCTBHE MEPEMEHHBIX AJIEKTPOMATHUTHBIX MOJIEW HA YEIIOBEKA.

14. T'eomerpuueckas ONTHKA. [Toka3zarens MIPEJIOMIICHHUS. 3aKOHBI
MPSAMOJIMHEMHOTO  pachpocTpaHeHusi cBeta (oTpaxeHue, mnpenomuienue). [lonHoe
BHYTPEHHEE OTPAKEHHUE.

15. Unrepdepenuus cBeTa. YCIOBUS MaKCUMyMa M MHUHUMyMa IpU
uHtepdepenuu. Pacyer uHTepPEpEeHIIMOHHON KapTUHBI OT JBYX HCTOYHHUKOB.
Ontuueckas qnuHa mytu. Konbsia HeroToHa.

16. Hcmonb3oBanume wuHTepdhepeHIIMU cBeTa B  TexHuke. [onorpadws.
HuTepdepeHnoHHbIe METOIBI KOHTPOJIS OBEpXHOCTH. [IpocBeTieHHas ONTHKA.

17.  Judpaxkuus cBera. [lpunmun [roitrenca-®Openens. YciaoBust HaOMOIEHUS
nudpaxiyu.

18. udpaxkumonHas pemetka. Mcnonb3oBanue audpaklMOHHBIX PEIMIETOK B
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CHeKTpaibHbIX prbopax. Paspemaromnias crnocoOHOCTh ONTHYECKUX MTPUOOPOB.

19.  Judpaxuus 3JIEKTPOMArHUTHOIO U3IIyYEHUS Ha TPEXMEPHOU
mudpakimonHon pemerke. @opmyna Bynbda-bparra. Mzydyenue cTpykTypsl MaTepuaioB
TuGpaKIMOHHBIMU METOJIAMHU.

20. TemnnoBoe u3inyyeHue. AGCOIIOTHO YEPHOE TEN0. 3aKOHBI U3TYYEHUSI YEPHOTO
tena. TernoBuzopsel. Mcnosib30BaHNHEe TEIUIOBU30POB 71 KOHTPOJIS MOE3JHOTO COCTaBa, B
Ie(PEKTOCKOIIUU COOPYKEHHIA.

21. KsanrtoBas npupoja ceeta KBanTtoBas runotesa u popmyna [Tnanka.

22. Tlonspuzamusi cBeta. EcTecTBeHHBIH W TMONSPU30BaHHBIN CBeT. JlBolHOE
nyuenpenomienue. [lomspuzanus cBera npu oTpakeHUH. 3aKoH bprocrepa.

23. llonmspouasl W TOJSPU3ALMOHHBIE NpU3MBL. 3akoH Mamoca. Bparenue
IJIOCKOCTH nossipu3anuu. CaxapoMeTpusi.

24.  ®orodrddext. 3akonbl hoTorhdekTa. YpaBHeHHEe DUHIITEHHA ISl BHEIITHETO
dhororddexra. PoTOITEKTPUIECKHUE MPEOOPA30BATEN B TEXHUKE.

25. Macca u umnynbc GotoHa. OTpaskeHue 1 MOTJIOIICHHUE CBETa.

26. Crpoenue aroma. ['mnore3a bopa. 3akoHbl H3JIydeHHS M TOIJIOMICHHUSA
KBaHTOB. Puznyeckue OCHOBBI paboThl jazepa. OCHOBHbBIE XapaKTEPUCTUKH JIa3€pHOTO
u3iydeHus. [IpuMeHenne na3epoB B TEXHUKE U TEXHOJIOTUU.

27. CrpoeHue u cBOICTBa aTOMHBIX sifep. MaccoBoe u 3apsigoBoe uncia. Jledekr
MAacChl W DJHEprus CBs3W sapa. PaanoakTuBHOCTh. POpPMyNbl CMEIICHUA. 3aKOH
PaAMOAKTUBHOTO pacnaja.

28. VYmpaBnseMble W HEyOpaBlsieMble saepHble peakuuu. llemHas peakmms
nenenus saaep. llomstne o snpepHOM sHepreTuke. Peaknmnss CHUHTE3a AaTOMHBIX SZIED.
[IpoGnema ynpaBisieMbIX SIIE€PHBIX PEAKLIUM.

29. HpeanpHblii Ta3. YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOH TEOPUHU Ta30B.
Cpennsiss KMHETHYECKasi HHEPrus MOJEKYJ. YPaBHEHHE COCTOSIHUS HMACAIbHOIO rasa.
N3ompoueccsl.

30. Tepmomaunamuka. TepMoauHaAMHUECKHE TTapaMeTpbl. BHYTpeHHSST SHEPTUS U
pabota rasa.

31. [IlepBoe Hayano TepMoaMHAMUKH. AanabaTUYECKWl TpoOIecC. YpaBHEHHE
ITyaccona.

32. Bropoe Hayano TepMOAMHAMUKH. DHTpornus. CTaTUCTUYECKOE TOJIKOBaHHE
BTOPOT0 Hayajga TePMOJUHAMUKH.

33. Peanpnpie rTas3el. Ilpeaensl TPUMEHMMOCTH 3aKOHOB UACATBLHOTO Tasa.
VYpasuenune Ban-nep-Baanbca. Oxmxkenue ra3os. Mcnosib30BaHUE COKMKEHHBIX Ta30B B
TEXHUKE, OBITY, MEIULIMHE.

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

rasa.
Bomnpocs! ajis1 npoBepky ypoBHA o0yueHHocTH «YMETDb»

1.  VYmers mony4aTh ypaBHEHHE TApMOHUYECKHMX KOJIEOAHUN pa3IMYHBIX
(M3UYECKUX MPOIIECCOB

2. YMeTh 3anmuchiBaTh (OPMYITy TAPMOHUYECKOTO KOJICOAHUS U ONPEACIIATh €ro
napameTpbl

3. YMmeTh 3anuceiBaTh (GOpMyINy CBOOOJHOTO 3aTyXarollero KojeOaHus u
OTIPENIETISATH €TO TMapaMeTpPhI

4.  YmeTh uccnenoBarh KoneOaHus: GU3NIECKOTo U MPYKUHHOTO MasTHUKA
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S. YMeTb 3anuchiBaTh GOPMYITY IIIOCKOM BOJHBI U ONPENEISATh €ro MapaMeTphbl

6.  YMeTb NIpuMEHSATh 3aKOHBI TEOMETPUUECKOIN ONTUKU

7. YMeTb pacCUMThIBaTh MHTEP(EPEHIMOHHYIO KapTUHY Ul JIBYX MCTOYHHKOB
Y TOHKOM IJIEHKU

8.  YMeTb UCHOIB30BaTh AUPPAKIUOHHYIO PEIIETKY Ul ONpPEAEICHUS JIMHBI
BOJIHBI CBETA

Q. YMeTh TpuUMeHATh (uU3MUecKre OCHOBBI pabOThl Ja3epa, OCHOBHBIC

XapaKTEPUCTHKU JTa3€PHOTO U3ITYUECHUS.

10. VYmerp ompeneniaTb MacCOBO€ M 3apsAd0BOE YHCIA, COCTaB sjpa. 3apsij,
pa3Mepbl U Macca aTOMHOTO s/Ipa.

11. VYmeTh ONpUMEHATH 3aKOH PAJMOAKTUBHOrO pacnana. Onpenensite siaepHbIC
pEaKLMH U 3aKOHBI COXPAaHEHHS.

12.  YMeTh IpUMEHSITh OCHOBHOE YPaBHEHU MOJIEKYIISIPHO-KHHETHYECKOW TEOPUU
UcaIbHBIX Ta30B. ONpeaeNsTh CPEHIOI KBAIPATUYHYIO CKOPOCTh MOJIEKYJI.

13. VYMerb npuMEHSTh ypaBHEHHUE COCTOSHMS HJeanbHoro rasza Kiamnelpona-
MeHnpeneeBa 1 U30IPOLECCOB

14. IlpumeHeHue 3aKOHA PABHOMEPHOTO DPACIPECICHUS HEPTUU IO CTEIECHIM
cB000bI. OnpeseneHue cpeHe KUHETUYECKON SHEPTUU IBHKEHUS OJTHOM MOJIEKYJIbI.

15. VYMeTp MNpPUMEHATh TEPMOJUHAMUYECKUN METOJ] HCCICAOBAaHMS, TIEPBOE
Hayajio TEPMOJUHAMUKH. YMETh ONpENeNsITh padoTy rasa npu M3MEHEHHH €ro o0béMa,
KOJIMYECTBO TEIJIOTHI.

16. Haxomute paboTy wHOEaTLHOTO Ta3a MPU PA3TUYHBIX  HM3O0MPOIECCaX.
I'paduueckoe mzoOpaxenue padothl. [IprMeHeHHE MEpPBOro 3aKOHA TEPMOIAUHAMUKU K
M30Ipoleccam

17. IlpumeHsATh BTOPOE Hayaio TEPMOJIMHAMHUKHU.

18. OmpenensaTe dYHCIO CTeMEHEW CBOOOABI MONEKynbl. [IpuMeHSITH 3aKoH
PaBHOMEPHOTO PacHpeIeNIEHUs] SHEPTUH 110 CTETIEHSIM CBOOO bl MOJIEKYIL.

19. Omnpenenarb cuibl W TOTCHIMAIbHAS JHEPrUS  MEXKMOJEKYJISIPHOTO
B3anmozenctus. [Ipumensats ypaBHeHne Ban-nep-Baansca.

20. Ilpumensarr ypaBHenue Ilyaccona, 3amuch ¢GoOpMysbl TIEpPBOrO Hayaia
TEPMOJMHAMUKH JJIs1 PA3JIMYHBIX BUAOB MPOLIECCOB.

21. Ompenensath oOpaTUMbIe U HeoOpaTUMbIe Tipotiecchl. [IpumensTs mukn KapHo
u ero KIIJI nis naeansHOro rasa.

Bonpocsl aist npoBepku ypoBHsi 00yyeHHocTH «BJIATETDb»
Bnanenue HaBbIKaMU pEeIeHUs 3a]a4, IPEACTaBICHHBIX B KOHTPOJIBHBIX paboTax.

[Ipumeps! 3a1au:

1. Pa3HOCTB MOTEHIIUAJIOB MEXKTy OOKIaKaMH KOHeHcaTopa eMKocThio 0,5 MKD
B K0JIeOaTeIbHOM KOHTYpe M3MeHseTcst co BpemeneM 1o 3akoHy U = 100 sin10007t [B].
OnpenenuTs TEpUOA COOCTBEHHBIX KoJIeOaHUM, HWHAYKTUBHOCTb, IOJHYI DHEPIHIO
KOHTYpa U MAKCUMAaJIbHYIO CHJTy TOKA, TEKYIIETO MO KaTyIIKe UHIYKTUBHOCTH. AKTUBHBIM
CONPOTHUBJICHUEM KOHTYpa MpeHeOpeyb.

2. JliuHa DSJIEKTPOMAarHUTHOW BOJHBI B BakyyMe, Ha KOTOPYIO HAaCTpOEH
KoJie0aTenbHbI KOHTYp, paBHa 12 m. [IpeneOperas akTHBHBIM CONPOTHUBIICHUEM KOHTYPA,
ONPEAETUTh MAKCUMAJIBHBIN 3apsaa Q, Ha IJIACTUHAX KOHJIEHCATOpa, €CJIM MaKCUMallbHast
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cujia ToKa B KoHType | =1A

3. PaccrosHme Mmexmy IByMs KOTEPEHTHBIMU HCTOYHMKamMu paBHO 0,9 wwm.
HcTOYHMKHM,  HCIYCKAIOIMIME MOHOXPOMAaTHYECKH CBET € JUIMHOW BOJHBI 640 Hum,
pacnoJIOKEHbl Ha PAcCTOSAHMM 3,5 M OT 3KpaHa. OnpenenuTs YHCIO CBETJIBIX IOJIOC,
pacnoyiaraBiuxcs Ha 1 cm JUIMHBI SKpaHa.

4. JIns ycTpaHeHUs OTPa)KEHUSI CBETA OT MOBEPXHOCTH JIMH3bI Ha HEE HAHOCHUTCS
TOHKasl IUIEHKAa BEIIECTBA C MOKa3zarejaeM mpesomieHus 1,26, MEHbIIMM, Y€M y CTEKJa
(mpocBeTieHue onTukm). [Ipu kakoi HauMeEHbIIEH TOJIIIMHE MJIEHKU OTPAaXXEHUE CBETA C
JUTMHOM BOMTHBI 0,55 Mmxm He OyaeT HaOMIOAaThCS, €CIIM YTOoJl TTaJieHUs JIydei 30%?

5. Pagmyc BTOporo temHoro konbua HperoToHa B oTpakeHHOM cBere 0,4 mm.
OnpenenuTs paanyc KpUBU3HBI IUIOCKOBBIMYKJIOW JIMH3BI, B3ATOW JUIsl OMbBITA, €CIM OHA
OCBEILAETCSI MOHOXPOMATUYECKUM CBETOM C ITTMHOM BOJHBI 0,64 mm.

6. Ha qudpakimonnyto pemietky aauHoi 10 sm, umeromyro 400 mTpuxoB Ha 1 mm,
najaeT HOPMAJIbHO CBET OT pa3psiiHOM TpyOku. [lomernieHHass BOJM3M PEIIETKH JMH3A
MPOCLUPYET NTUPPAKIUOHHYIO KapTUHY (PHC.) HA IJIOCKUI SKpaH D, yAAJIEHHBIN OT JIUH3bI
Ha pacctosgHue IM. OnpenenuTh: IUPHUHY CIEKTpa IMEPBOrO MOPSAKA, €CIA TPAHUIIBI
BUJIMMOTO CHEKTpa cocTaBisitoT 780-1m (KpacHbiit kpait cektpa) u 400 xy (puosieToBbIi
Kpail CIIeKTpa).

7. Ha qudpakimonnyto pemetky aauHoi 10 swu, umeromnyto 400 mtpuxoB Ha 1 mm,
MaJaeT HOPMAJIbHO CBET OT pa3psaHor TpyOku. [loMenieHHass BOJM3M PEIIETKH JMH3A
MPOCLHUPYET NTUPPAKIUOHHYIO KapTUHY (PHC.) HA IMJIOCKUI SKpaH D, yAAJIEHHBIN OT JIUH3bI
Ha paccrosiHue 1M. OnpenenuTs: YUCI0 CHEKTPAJIbHBIX JIMHUI KPACHOTO LIBETA, KOTOPHIE
TEOPETUUECKH MOXKHO HAOJI0/IaTh C TOMOIIBIO TAHHON AU(PPAKITMOHHON PEIIETKH.

8. Ha mudpakunonnyto pemerky amuHoit 10 mm, umeronryro 400 mrpuxos Ha 1 am,
MajaeT HOPMAJIbHO CBET OT pa3psaHoi TpyOku. [loMerieHHas BONHM3M pEHIETKU JIMH3A
MpoeUPYyeT NUPPAKITMOHHYIO KapTUHY (PHC.) HA IMIIOCKUM SKpaH D, yAaJICHHBIN OT JIUH3bI
Ha pacctossHue IM. OnpenenuTs: B CIEKTPE KAKOro MOPSAKA 3Ta pelIeTKa MOMXKET
pa3pemnTh IBE JUHUM C JJIMHOM BOJHBI, paBHOU 500 v u 500,1 Hwm.

9. BO CKOIBKO pa3 YMEHBIIUTCA HWHTEHCUBHOCTh €CTECTBEHHOIO CBETA,
IPOLIEIIErO Yepe3 ABe Npu3Mbl HHMKOIS, ITIaBHBIE OCH KOTOPBIX COCTABISIOT yron 60°
[ToTepu cBeTa B Kaxaou npusme coctasisitot 10% (puc.).

10. JIyu cBeTa, HAYIMHAN B CTEKISITHHOM COCYJE C MIIMUEPUHOM, OTPAKAETCS OT JTHA
cocyna. [Ipu kakom yrie nafgeHust OTpakKeHHbIN JTyY CBETa MAaKCUMAJIBHO MOJIIPU30BaAH?

11. JlinHa BOJIHBI, Ha KOTOPYIO IPUXOJMUTCS MAKCUMyM DSHEPIUH B CIIEKTPE
m3nydeHuss dyepHoro Ttena 0,58 wmxm. Onpenenutb SHEPreTHYECKYIHO) CBETUMOCTH
ITOBEPXHOCTH TEJNA.

12. Ompenenutb MaKCUMAJIbHYIO CKOPOCTh (DOTORJIEKTPOHOB, BBIPHIBAEMBIX C
MOBEPXHOCTH cepedpa: ynbTpadroIeTOBbIM U3TyUYeHUEM ¢ JTMHOU BOJHBI 0,155 mrom.

13. Ompenenuth MaKCUMAJIbHYIO CKOPOCTH (POTORIEKTPOHOB, BBIPHIBAEMBIX C
MMOBEPXHOCTHU cepedpa: raMmma-u3aydeHueM ¢ JUTMHOW BOJHBI 1 7.

14. ®orton c sHepruenr ¢ = 0,75M»B paccessics Ha CBOOOJHOM 3JIEKTPOHE MO
yraom 6 = 60°. IlpuHuMasi, 4TO KUHETUYECKAs SHEPIUs M HMMIYJbC 3JIEKTPOHA 0
coymapeHusi ¢ (OTOHOM OBUIM MPEHEOPEIKUMO Majbl, OINPEICINTh: JHEPTUI0 &
paccesiHHOrO (hOTOHA.

15. Ilydok MOHOXpPOMATUYECKOTO CBe€Ta C JJIMHOW BOJIHBI 663 nm mamaeT
HOpPMAJIbHO Ha 3€pKalbHYIO IUIOCKYI0 NOBepXHOCTh. [loTok sneprum pasen 0,6 Bm.
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Onpenenuts cuily F naBineHus, UCTIBITHIBAEMYIO 3TOM MOBEPXHOCTHIO, a Takxke yuciao N
(OTOHOB, MAJAIOIIMX HA HEE 3a BpeMsi, paBHOE 5 c.

16. ®orton c sueprueir ¢ = 0,75M»B paccessics Ha CBOOOJHOM 3JIEKTPOHE IO
yraom 6 = 60°. IlpuHuMasi, 4TO KHWHETHUYECKas SHEPIrHsi M HMMIIYJIbC AJIEKTPOHA 0
coymapeHusi ¢ (POTOHOM ObUIM TMPEHEOPEKUMO Mallbl, OMNPEEIUTh: KHUHETHYECKYIO
SHEpruto 1 3JIEKTPOHA OTJAYH.

17. ®oron c suepruenn ¢ = 0,75M»B paccesnics Ha CBOOOJAHOM 3JEKTPOHE MO
yraom 6 = 60°. IlpuHumas, 4TO KHHETUYECKAash JHEPTHsl U UMITYJIbC DJIEKTPOHA MO0
coynapeHusi ¢ (GOTOHOM ObUIM MPEHEOPEKUMO MaJibl, ONPEJACIUTH: HAIMPABICHHUE €ro
JBH>KCHUSL.

18. OnpenenuTh Ha Kakoil 4acToTe padOTaeT reHepaTop AIEKTPOMArHUTHBIX BOJIH,
€CJIM KpaTyaiilliee pacCTOSHUE MEXAY TOUKaMH BOJIHBI, KOJICOIIOIUMUCS B IPOTHBO(Da3se,
paBHO 0,25 M.

19. M3meHeHue cuiibl TOKa B 3aBUCHMOCTH OT BPEMEHHM 3a/1aHO YpPaBHEHUEM
i =20c0s1007t. HaiiTu yacToTy M nepuoja KoyieOaHWUW, aMIUIUTYAYy CUJIbI TOKa, a TaKKe

T
3HA4YCHUC CHUJIbI TOKA IIpHU ¢)33€ Z .

20. Judpakmuonnas pemérka coaepkut 120 mrpuxoB Ha 1 mm. Halitu nmuny
BOJIHBI MOHOXPOMAaTHUYECKOI'O CBETA, MAJAIOIIEr0 HA PEMIETKY, €CJIA Yrod MEXKIY JBYMs
IJIaBHBIMH MaKCHMyMaMHU IIEPBOTO MOpsiiKka paBeH 8°.
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