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Conep:xanue

[lepeveHp TUTAHUPYEMBIX PE3YIHTATOB O0YUCHHUS TIO TUCIUATIINHE, COOTHECEHHBIX
C TUTAHUPYEMBIMH pe3yJIbTaTaMU OCBOCHHS 00pa30BaTEILHON MPOTPAMMBI

MecTto  AMCHMIUIMHBI B CTPYKTYpE  OCHOBHOM  MpOoQecCHOHATBbHON
o0pa3oBaTeIbHOM MPOrpaMMBbI BBICIIETO 00OPa30BaHUs
O0BbeM JTUCHUIUIMHBI B 3a4YETHBIX EIUHUIAX C YKa3aHUEM KOJMWYECTBAa 4YacoB,
BBIZICJICHHBIX Ha KOHTAaKTHYIO PaboTy OOydYaromuxcs C TpenojaaBaTelieM W Ha
CaMOCTOATENBbHYIO Pab0OTy 00yUaroImuXcs
ConepxaHue JUCUUIUIMHBI, CTPYKTYPUPOBaHHOE 1O TemaM (paszaeiiam) ¢
YKa3aHUEM OTBEJECHHOIO0 HAa HHUX KOJIMYECTBA aKaJEMUYECKHX YacOB U BHUIOB
y4eOHBIX 3aHATUN

4.1. CrpykTypa M TEeMaTUYECKUH IUIaH KOHTAKTHOM M CAMOCTOSITENIBHOU
paboOTHI MO JUCHUTIIUHE

4.2. ConepkaHue JUCHUIIINHBI
[lepedyenb y4eOHO-METOIMYECKOTO OOECIIEUCHUS ISl CAMOCTOSITEIHLHOM PabOTHhI
0Oy4JaronIuxcs 1Mo AUCIUILIUNHE
@DoH/T OLIEHOYHBIX CPEJICTB MO TUCIIUILIMHE

6.1. [lepeyeHb OLIEHOYHBIX CPENICTB

6.2. VYpoBeHb OCBOCHHS KOMIIETECHIIMA W KPUTEPUH OICHUBAHUS
pe3yabTaTOB O0y4YCHUS

6.3. BapuaHThI OLICHOYHBIX CPE/ICTB

6.4. Meronnueckue MaTepuanbl, ONPEACISIOMNE MPOUEAYPHl OLEHUBAHUSA
3HaHUW, YMEHUMN, HABBIKOB, XapaKTepU3YIOUIUX HdTamnbl  (HOPMUPOBAHUS
KOMITETCHINI
[lepeyeHb OCHOBHOHM, JOMOJIHUTEIBHON Y4eOHOW JUTEpaTypsl W y4eOHO-
METOJAMYECKUX U3TaHHUM, HEOOXOAUMBIX JUISI OCBOCHUS JUCITUTIIMHBI
[lepeuenr mnpodeccroHanbHbIX 0a3 AaHHBIX, WH()OPMAIMOHHBIX CIPABOYHBIX
CUCTEM U UWH(MOPMAIIMOHHBIX PECYpPCOB, HEOOXOAUMBIX IJii OCBOCHHUS
JACHUTUTUHBI
Metoauyeckue ykazaHus Jyisi 0Oy4aromuxcs Mo OCBOSHUIO JUCIUTIIINH
[lepeueHb MporpaMMHOIO 0OECIIeUeHUsI
MarepuanbHo-TexHu4yeckass  0aza, HeoOXxoauMmas Uil  OCYIIECTBJICHUS
00pa30BaTeIbLHOTO MpOoLEecca MO TUCHUTIIINHE
CpenacTBa  amantani  TMPENOJAaBaHUS  JUCIUIUIMHBI K MOTPEOHOCTAM
OOYYarOIINXCS JIUI] C OTPAHUYECHHBIMUA BO3MOYKHOCTSIMHU 3/T0POBbSI
[MTPUJIOXEHWA
[Ipunoxenue 1. AHHOTaIUs paboydeil mporpaMMbl AUCITUTIITAHBI
[Tpunoxxenue 2. JIuct BHECEHUS] U3BMEHEHUN
[Tpunoxxenue 3. oH OLIEHOYHBIX CPEICTB



PabGouyro mnporpammy gucuuiiiHbl  «®U3MKa»  pa3paboTan  CTapUIMii
npenojaBarens kageapsl puzuku U xumun - Harumyanuna C.C.

1. Ilepeyenr mNIAHHPYeMBIX PpPe3yJabTATOB O0y4YeHHS M0 JUCHUIIHHE,
COOTHECEHHBIX € IUIAHUPYEMbIMM pe3yJIbTATAMH OCBOEHHS 00pa3oBaTeIbHOM
NporpamMmblI

Komnerenmmu oOydvaromerocst QopMuUpyemMble B pe3ylbTaTe OCBOCHUS
AUCIMILTUHBI «DU3UKay:

OueHuBaeMble Pe3ynbTaThl 0cBOCHNUS O1neHOUHBIE CPECTBA TEKYLIETO KOHTPOJIA U
KOMIIETCHLIUU KOMIIETCHLIUU IIPOMEKYTOYHOH aTTecTaluu
(xon, HAaUMEHOBaHME
OK-4 CrocoOHOCTBIO | 3HATD: Tekymuii KOHTPOJIb:
paboTaTh B KOMaHJE, | IPUHIUIIBI u Mmetonsl | 1 cemecTp:
TOJIEPAHTHO 3 PEKTHUBHOM KOMaHAHOH | 3ammra nabopaTopHbix padotr mo temam 1-3, 5-
BOCTIpUHUMAS paboTel TP TOJIEPAHTHOM | 7,
COLMaJIbHBIE, BOCTIPHATUH counaneHblX, | KoMneroTepHoe TectupoBanue no temam 1-7;
STHUYECKUE, STHUYECKHX,
KOH(ECCHOHANBHBIE U | KOH(ECCHOHAIBHBIX U | 2 cemecTp:
KYJBTYPHBIEC Pa3IH4us | KyJIbTYPHBIX pasmnuusax | 3amuTa 1abopaTopHbIX paboT no Temam §-10;
B3aMMO/ICHCTBHSL; [IpakTuueckue 3anaun o temam 8-10;
yMeTb: TojepanTHO | KoMmbroTepHOe TecTupoBanue o Temam 8-10;
BOCTIPHHUMATH CoLMaIIbHbIE,
STHUYECKHUE, 3 cemecTp:
KOH(eCCHOHAILHBIE u | 3amuTa 7a00paTopHBIX PaboT mo Temam 11-12;
KYJIETypHBIE pasnmunst | KomnbsrotepHoe TectupoBanue no remam 11-13;
B3aMMOJeHcTBUS Ipu pabore B
KOMaH/I¢; I[IpoMeskyTOUHAS aTTECTAIUS:
BJIA1ETh: crocoOHOCTEIO | 1 cemecTp - 3aueT
paboTathb B KOMaHze, | 2 cemecTp - OK3aMeH
TOJIEPaHTHO BocIpuHUMas | 3 cemecTp - DK3aMEH
COLIMAITbHBIE, STHUYECKHE,
KOH(eCcCHOHAIbHBIE u
KYJITypHBIE pasnaus
B3alMOJICIICTBUS.

2. MecTo IUCHUIUIMHBI B CTPYKType OCHOBHOWH mnpodeccHOHAJIbHOM
00pa3oBaTeJbHOM MPOrPaMMBbI BbICHIET0 00PA30BaAHMS.

Jucounnuaa «®dusukay SBISeTCS 00s3aTelIbHON, BXOIUT B cocTaB bioka 1
«Iucuummunel (Momynu)» U oTHOcUTCs K 0a3zoBoit wactu OIIOII mo HampaBieHuto
noaroroBku  15.03.05 -  KoHCTpyKTOpCKO-TEXHOJOTHUYECKOE  OoOecreyeHue
MaIIMHOCTPOUTEIBHBIX MPOU3BOJICTB, MPOPUIb - TEeXHOJIOTHUS MAIIUHOCTPOCHUS —
b1.B5.06.

OcBauBaercs Ha 1,2 kypcax, B 1,2,3 cemecTpax.



3. O0beM OMCHMILVIMHBI B 3a4Ye€THBIX
KOJIMYECTBA YaCOB, BbIJEJEHHBIX HA KOHTAKTHYK paldory oOyvyawmuxcsi ¢
npenoaaBaresieM U Ha CAMOCTOSITEJIbHYI0 pa00oTy 00y4aloIMXCsl.

eIHHHIAX

C

yKa3zaHHeM

OO6miass TpyI0e€MKOCTh JIUCHMIUIMHBI cocTaBiisseT 11 3adeTHbIXx enuHuI, 396
YacoB.

KonTakTHas pabota 00ydaromuxcs ¢ mpernogaBaTesieM:

-IeKuM — 53 ygaca;

-IIPAaKTUYECKUE 3aHATUS — 17 4acoB;
-nabopaTtopHblie 3aHsATUsS — 106 yacos,
-KCP — 6 yacos.

CamocrositenpHas padbota —142 gacos.
KonTtpons-72 yaca.

<I)opMa KOHTPOJIA AUCHUIIIIMHBI: 3a49CT B 1 CCMCCTPC, OK3aMCH BO 2,3 CCMCCTpax.

4, Conepxanue IMCHUILIAHDI,

CTPYKTYPHMPOBAaHHOE

no

TeMaM
(pa3mesiaM) ¢ yKa3aHHMeM OTBEJCHHOI0 HA HHMX KOJMYECTBA aKaJeMH4YeCKHX
4acoB M BUJ0B Y4eOHbIX 3aHATHIA.

4.1. CTpyKTypa U TeMaTH4YeCKUIl IJAH KOHTAKTHOM M CAMOCTOATEIbHOU
padoThI 10 AMCHUILIHHE.

Ne Buapl KOHTaKTHOM padoThl,
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Pa3nen |. Mexannka. MoJekyasipuas pusuka. Tepmogunammuka
1. | Tema 1. [Ipenmer uzyuenus puzuku. MexaHuKa. 1 2 6 | 0,25 6
Kunemartuka.
2. | Tema 2. [InuHamMuKa MaTepuasibHON TOYKH. PaboTa. 1 4 12 | 0,25 6
Oueprusi. MomHocTe. J[MHaMUKa BpalaTeabHOTO -
JIBYDKCHUS .
3. | Tema 3. Mexannueckue Koyebanus. BoaHbL. 1 2 - 10 | 0,25 6
4. | Tema 4. HenHepmabHbIC CHCTEMBI OTCUETA. 1 2 -- 0,25 7
CrnenuanbHasi TEOpUsi OTHOCUTEIIHOCTH.
5. | Tema 5. [Ipeamer u METOIBI MOJIEKYISIPHOM (DU3HKH. 1 4 4 | 0,25 7
OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOMN -
teopun (MKT) nneanbHoro rasa. SIBnenust nepeHoca.
6. | Tema 6. OCHOBBI TEPMOJAMHAMHUKH. 1 2 2 0,5 12
TepMoaAMHAMUYECKHE MPOIIECCHI.
7. | Tema 7. Peanbubie rasel. XKugkoctu. TBepbie Tena. 1 2 - 2 | 025 8
Hroro 3a 1 cemectp 18 - 36 2 52

Pazgea |l. DiekTpuyecTBO U MarHeTU3M




8. | Tema 8. DiekTpUIecKue 3apsasl. Pacuer 4 A 4 105 12
anexTpudeckoro noi. Ilorennuan. IIposoauuku.
JMpneKTpUKH.
9. | Tema 9. DJEKTPUYECKUI TOK. DICKTpHUYECKAs LEIb. 6 20 | 05 14
Knaccuueckas AJIEKTPOHHAS Teopus (K2T). 4
ONEeKTpUYEeCKU TOK B DJJIEKTPOJIUTAX, raszax Hu
BAKyyMe.
1 | Tema 10. MarnutHOoe B3aUMOJACKCTBHE TOKOB. 7 10 | 1 30
0. | MaruutHslii  motok. 3akon bBuo-Capapa-Jlamnaca.
Cuna Jlopenna. IlocTrosHHO€ MarHuTHOE TI0J€ B 9
BEILIECTBE. DneKTpoMarHuTHas UHIYKLUS.
DNEeKTpOMarHuTHbIC KOJIEOaHUs U BOJHBI. Y paBHEHUS
Makcgsemia.
HToro 3a 2 cemectp 17 17 34 2 56
Pazpea l11. Ontuka. Atom. Sapo
Tema 11. 'eomeTpuueckas ontuka. BoiHoBas onrtuka. 8 28 | 0,5 11
1. | Uurepdepennus CBeTa. Hudpakmus CBeTa.
Pacnpoctpanenne cera B BemectBe. [lomspuzanus )
cBeta. KBanTOBas npuposaa nsiydeHusl.
1 | Tema 12. Teopus atoma Bogopoaa o bopy. KBanropas 6 8 |05 11
2. | Mexanuka. ®usuka aToMoB 1 Mosexkyi. KBanTosas -
CTaTUCTUKA
1 | Tema 13. ®usuka tBepaoro teina. dusuka aTOMHOIO 3 4 - 1 12
3. | aapa.du3KKa 2IeMEHTAPHBIX YACTHIL. ]
Hroro 3a 3 cemectp 18 - 36 2 34
HToro mo qucHumInHe 53 17 106 | 6 142
4.2.Conep:xxanne IUCIUTIIAHBI
Tema KosnnuyecrBo | Ucnoab3yemblii | @opMupyemsie
4yacos MeToj KOMIIeTeHIIH U
1 cemecTp
Pa3nen |. Mexanuka. Mosaekyaspuas ¢pusuka. TepmonnHamuka
JAucuunmmuapabiid moayJas 1.1,

Tema 1. ITpeamet uzyuenus ¢puzuku. Mexanuka. Kunemaruka-8u.
Jlekumsl.[Ipenmer uzydenus ¢puzuxku. Meroasl 2 JUCKYyCCUS OK-4
¢buznueckux HccIe0BaHUM: OTIBITHI,

HaOJIIOIeHYS, THIOTE3EI, TEOPHH,

skcriepuMeHThl.  [loHsATHS W mpeacTaBiIeHUs
¢buzuku. Ousnueckne wmonenu. Dusznueckue
BenuuuHbl. [IpuHIMNBI U 3aK0HBL. PuU3NUEcKue
Teopun. Ou3nka U ee CBA3b C IPYTUMHU HAyKaMH.
duzuka M BBIYMCIIMTEIIbHAS TEXHHKA.
Komnerorepubie 3KCIIEPUMEHTHI. DTans!
pazButus  ¢u3MkH. ENUHUIBI  U3MEpeHUs
¢dbusnveckux BenumunH. Cuctema enunant CH.

Mexaunuka. Mexanuueckoe NIBIDKECHHUE.
Kunemaruka. Cucrema orcuera. MaTtepuanbHast
Touka. Pamuyc-Bektop. Tpaekropus, nyte Hu
IIEpeMELICHHE. CKopoCTb. YckopeHue.




PaBHOMEpHOE W paBHONEPEMEHHOE BUIKCHUE.

Kunemarnka BpaLIaTEeILHOTO JBUKCHHUSL.
VYrioBas CKOpPOCTb M YIJIOBOE YCKOPEHHE.
YpaBHeHUs PaBHOMEPHOI'O u

paBHOMepeMeHHOro BpaieHus. CBs3b Mexay
JTUHEHHBIMU U YTJIOBBIMU BETTUYMHAMU.

JlabopaTopHoe 3aHsITHE Ne 1, 2 4 OK-4
JlabopaTopnass paGora Nel «lIpsimble u

KOCBEHHbIE U3MEPEHUS»

JlabopaTopnoe 3ansiTne Ne 3. JlaGopaTopHas 2 OK-4

padora Ned. «3ydyeHue 3aKOHOB KHHEMATUKH U
JUHAMUKH ~ MPSMOJIMHEHHOTO JBMJKEHHUSI Ha
ManiHe ATBy/1a»

Tema 2. lunamuka MaTepuajbHoii Touku. PaGora. Jueprusi. Momnocts. {unamuxa

BpPAIIATEJIbHOIO JBUKeHHA- 164.

Jlekuust 2. /luHamMuka MarepuaibHOH TOYKH.
Cuia. Macca. 3aK0HBI HreroToHna.
Nuepumanpabie cuctemsl ortcuera. [IpuHimn
lanunes. Buabl cun B npupoge. Cuibl B
MEXaHUKe: CuJla BCEMUPHOTo TsiroteHus. Cuma
TsbkecTh W Bec Tena. Cuna ynpyroctu. Cuia
TPEHHST M CWia HOPMAaJbHOIO  JaBJICHUS.
Nmnynse  cunbl. Umnynse  Tena.  Mmmynse
CHUCTEMBI TeJl. 3aMKHyTas CHCTeMa. 3aKOH
COXpAaHEHUS UMITYJIbCA.

Pabora cunel. PabGora Kak KpHBOJIMHEHHBIN
unterpan. Kunernueckas osHeprus. CBsizb
NpUpaleHUs] KHHETHYECKOM sHeprun ¢ paboToit
cuibl. MomHocTs  cuibl.  CuinoBoe  moie.
IlorenunanpHas SHeprus. KoHcepBaTuBHBIE U
HEKOHCEpPBATHBHBIC CHJIBL. Pabora
KOHCEPBATUBHOM CHJIBL. 3aKOH COXpaHEHMs
ITOJIHOW MEXaHWYECKON YHEPTUU.

2

Oecena

OK-4

JlabopaTopHoe 3aHATHE Ne 4, 5
JlabopaTopuasi pabGora Ne3d. «OmnpeneneHue
MOMEHTa MHEPIHMU KPECTOBUHBI C IOMOIIBIO
MasTHrKa O6epOekay

OK-4

JlabopaTopnoe 3ansaTHe Ne 6. JlabopaTopuas
pabdora  Ne6. «M3yueHme  ympyroro u
HEYIIPYroro coyIapeHusl IapoB»

OK-4

JlabopaTopHoe 3ansaTue Ne 7. JlaboparopHas
padora Nel2. «Ompenenenue kodg¢uirenra
TPEHUsT KavyeHUs C T[IOMOINBI0 HAKIOHHOH
TJIOCKOCTH

OK-4

JlabGoparopHoe 3aHsATHE Ne 8, 9
JlabopaTopunass pa6ora Nel0. «Omnpenenenue
MOJyJIsl YOPYTOCTH METO0M U3ruda»

OK-4

Jleknmust 3.IlocTtymaTtenpHOe | BpaliaTesbHOE
JIBH>KEHUE TBepAOoro teina. Llentp macc. MomeHT
WHEPIIMU  MaTepUAIbHOM TOYKU. MOMEHTHI

Oecena

OK-4




WHEPIMU TeJl TMPABUIBHOW T€OMETPUYECKON
dopmel. Teopema lllteiinepa U ee MpUMEHEHHE.
Kunernueckas SHEPrus BpalIaTeIbHOTO
neukeHus. Pabora mpu BpamieHun. MoMEHT
cuibl. OCHOBHOE  YpaBHEHHME  JMUHAMUKH
BpalaTeIbHOrO JIBUKEHUS. MOMEHT UMMyJbca.
3aKOH  COXpaHEHHs  MOMEHTa  HMITYJbCa.
CBoboansie ocu. ['mpockort.

Tema3. Mexanunueckue Koedoanusa. Boanpi-124.

Jlexkuus 4  KonebarenpHOE  JIBUKEHUE.
["apmonnueckue Kosie0aHusl. OcHoBHbIE
XapaKTePUCTHKU KOJIEOATETLHOTO  JIBHIYKEHHUS.
JuddepennnanbHoe ypaBHEHUE TAPMOHHUECKUX
koieOaHui.  'apMOHMYECKMH  OCLWILIATOP.
[IpyxuHHBIA, MaTeMaTH4YeCKUH W (PU3NYECKUit
MAaSITHUKH. Cnoxenue OJIMHAKOBO
HampaBlIeHHBIX KojeOanuil. CrokeHue B3aUMHO
MEPICHINKYIISIPHBIX ~ KoJieOaHwid.  DHeprus
KoJe0aTeNbHOTO  JABWXKEHHUA.  3aTyXarolue
Kose0aHusl. OcHoBHbIE XapaKTePUCTUKU
3aTyxXalmux  KoJeOaHUM. Breinyxaennbie
koseOaHus. Pezonanc.

[IpononbpHbie U MOINEpevYHbIe BOJHBL. BosHOBOE
ypaBHeHue u ero pemeHue. Ilnockas BomHa.
Cdepuueckass BomHa. Jlydn W BOJHOBBIE
MoBepXHOCTU. BomHoBOM  Bekrtop. dPasoBas
ckopocTh. ['pymmoBas ckopoctb. KorepeHTHbie
BosHBI. MHTepdepennus BonH. CTosS4YMe BOTHBI.
3BYKOBBIE BOJIHBI. Dddext Homuiepa.
WNudpa3Byk u ynpTpa3Byk. [[10THOCTH SHEpruu.
Bekrop YMoBa.

2

JAUCKYyCCUA

OK-4

JlabopaTopnoe 3ansaTue Ne 10. JlabopaTopuas
padora Ne2. «OmnpeneneHue  yCKOpEHHUS
CBOOO/THOTO TaJICHUS»

OK-4

JladopaTopHoe 3ansitue Ne 11. JlaboparopHas
padora NeS. «OmpeneneHue CKOPOCTH TOJeTa
yJH c MIOMOTIIBIO KPYTHJIBHOTO
0aJTMCTUYECKOTO MasiTHUKA

OK-4

JlabopaTopHoe 3ansitue Ne 12. JlaboparopHas
padora Ne 14

«HccnenoBanue  cOOCTBEHHBIX  KosieOaHUi
CTPYHBI METOJIOM PE30HAHCA

OK-4

JlabopaTopHoe 3ansitue Ne 13. JlaboparopHas
paGora Ne 13

«3mepenne kordduIeHTa TpeHUs KadeHHsl C
ITOMOUIbIO0 HAKJIOHHOTO MAasITHUKA

OK-4

JlaGoparopHoe 3ansitue Ne 14. JlabopaTopHas
padora Ne 7 «U3ydeHume 3aryxaromux
KoseOaHui MasiTHUKA MakcBenay

JAUCKYCCUsA

OK-4

Temad. Hennepunanbnble CHCTEMBI OTCUYETA. Cneunanbnaﬂ TEOpUs OTHOCHTEJIbHOCTH-24.




Jleknus 5 YpaBHeHHE IBH)KCHHS MaTEPHUATbHOU
TOYKM B HEHHEPLHMAIBHOM CHCTEME OTCUETa.
Cunpl uHepuuu. Ilpumepbl NOposIBACHUS CHIT
MHEPLMHU [IPU NTOCTYNATEIBHOM U BpaLIaTEIbHOM
newkenusax. Cmiia Kopuonmca. LlentpoOexnas
cwia. BrausHue UEHTPOOEKHONM CHIBI Ha
BEJIMYMHY YCKOPEHUS CBOOOAHOIO MaJeHUs.
MastHuk Oyko.

OK-4

JAucuunianHapHbiii MoayJab 1.2,

Tema$l. [Ipeamer u MeToAbI MOJIEKYJIAPHOH (Pu3NKU. OCHOBHOE yPABHEHHE MOJIEKYJISIPHO-

kuHeTn4yeckoii Teopun (MKT) uneanbHoro rasza. SIBjienus nepenoca-84.

Jlekuusa 6 Craructuueckuit u
TEPMOJUHAMUYECKUM METO/IbI U3Y4EHUS
MaKpPOCKOIIMYECKUX SIBJICHUH. OcHoBHbIE
ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKOMN
Teopun. Macca u pasmep Mousiekys. OCHOBHbIE
XapaKTepUCTUKU BEIIECTB C TOYKU 3pPEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU.
Wneanbupiii  ra3. UM3ompoueccel.  OnbITHBIE
ra3oBbleé  3aKOHBl. YPaBHEHHE  COCTOSIHMS
MJIeaJIbHOTO Tasa.

2 JHUCKyCCUS

OK-4

Jleknus 7. 3akoH MakcBemia 0 pacpeieseHuu
MOJIEKYJI HJEaJbHOIO Trasza II0 CKOpOCTIM
TEIJIOBOTO JBMKEeHMs. CpelnHss KBaJpaTU4Has,
cpenusis  apudmMerwdeckas W HaumbOosee
BEPOSATHAsE CKOPOCTHU MOJIEKYJI. MneanbHbli ras B
noje  Ccwibl  TsKeCTH.  bapomerpuueckas
dbopmyna. Pacnpenenenue bonbimana.

CpenHee 4YHCIIO CTOJIKHOBEHHMM M CpemHsst
JUIiHa ~ CcBOOOAHOTO  mpobera  MOJIEKYIL.
OMIIMpUYECKUE ypaBHEHUS SIBICHMHM IEpeHoca.
Hudodys3us. TemnonpoBoaHocTs. BHyTpeHHee
tperue. MKT sBnenuii nepeHoca B rasax. 3akoH
PaBHOMEpPHOTO paclpeieNieHus] SHEpPruu 1o
CTEIEHsIM CBOOO/IBI.

2 Oecena

OK-4

JlaGoparopHoe 3anstue Ne 15, 16
JlabopaTopnasi paGora Ne8. «Omnpenenenue
ko3¢ dULIMeHTa TMHAMUYECKON BSI3KOCTH

4 JHUCKyCCUS

OK-4

Tema6. OCHOBBI TEPMOAHMHAMHUKH.

TepMmoauHamu4eckne nNpoueccol

-4y,

Jlekuus 8

[lepBbIil 3aKOH TEpPMOAWHAMHUKH. BHyTpeHHss
SHEprus TepMOJIMHAMHUYECKON cucTeMbl. PaboTa
raza Ipu U3MeHeHUu ero obOnema. IlepBoe
Ha4yajo TEPMOAWHAMMKHU. BHYTpeHHss »HEprus
U TEIUIOEMKOCTh HJEabHOTO ra3a. YpaBHEHUE
Maiiepa.

IIpumeHeHne nepBoro Hayajaa TEPMOJAUHAMUKH K
u3onpoueccaMm.  AnuabaTudyeckuil  mporiecc.
VpaBuenue Ilyaccona. Ilonmurponusiii mporuecc.
YpaBHEHHE TOIUTPOIIBI.

Kpyroseie mnporeccel. TemioBble ABUTATENN U

2 JIUCKYCCHS

OK-4




XO0JIOubHbIe ycTaHOBKU. Tepmuueckuid KII/]
kpyrosoro mpouecca. KIIJI nukna Kapao
Mukpo- u MakpococTosiHuA. CTaTUCTUYECKUI
BEC. OHTpOIUs M €€  CTaTUCTUYECKOE
ToJIKOBaHME. BTopoe Hauano TepMoIMHaMUKH

JlabopaTopnoe 3ansaTue Ne 17. JlabopaTopuas 2
padora Ne9. «Onpenenenue OTHOIICHUSA
VIENbHBIX TEIJIOEMKOCTEH Ta30oB METOAOM
Knemana-/lezopmarn

OK-4

Tema7. Peaabuble ra3ol. ZKuakoctu. TBepabie Teaa-44.

Jleknmusi 9. PeanbHbie ra3el. YpaBHeHue BaH- Oecena
nep-Baainbca. TeopeTnueckue u 2
SKCIIEPUMEHTAJIbHbIE  HM30T€PMBl  pealbHBIX
ra3oB. Kputndeckoe cocrosinue. BHyTpeHHss
sHeprusi peanmpHOro rasza. Oddexr Jxoymns-
Tomcona. CxxmkeHHEe ra3oB.

Ctpoenue u CBOICTBa JKUOKOCTEH.
[ToBepxHocTHOEe HaTshkeHue. JlaBieHwe mMoOJ
UCKPUBJICHHONW  IOBEPXHOCTBIO  JKHJKOCTH.
CmauuBanue. Kamuisipabie SIBIICHUSL.
YpaBHEHHE HEPa3pbIBHOCTU CTPYyU. YpaBHEHHE
bepnymnu. ®opmyna Croxca.

Oco0eHHOCTH KPUCTAIUIMYECKOTO  COCTOSHHUS.
@u3nYeCcKUe THUIIBI KPUCTAUIOB. TemIoeMKOCTb
TBepAbIX Ten. Mcmapenue u  cyOaumanus.
[InaBneHue M KpUCTATUIU3ALIMSL.

Amvopdubie Tema. [lomsitue o  ¢a3oBbIX
NpEeBpalICHUSIX W JAWarpaMMe€  COCTOSIHUS
BELIECTBA.

OK-4

JlabopaTopHnoe 3ansaTtue Ne 18. JlaGopaTropnas 2
padora Ne 15 «M3mepenue koadouimenra
MTOBEPXHOCTHOT'O HATSXKEHUS )KUJIKOCTH

OK-4

2 cemecTp

Paznen |l DiexkTpuuecTBO M MarHeTu3m

JucnumimHapHeii Mmoayas 2. 1.

Tema8. JiieKTpruecKue 3apsaabl. Pacder asiekrpudeckoro noast. [lorenunadn.
IIpoBoanuku.JImziekTpuku-12y.

Jleknusil. Crpoenue aroma. JIBa pona 2 AHCKYyCCUs
JJIEKTpUYECTBA. DJIEMEHTapHbIM 3apsa. HoHsL
DnekTpusanus Tela. 3aKOH COXpPaHEHUs 3apsja.
JuckpetHocTh 3apsana. 3akoH Kymona. 3akoH
Kynona B  cpene.  Cucmema  CI'CI.
OnekTpocTaTuueckoe 1moisie. HampsbkeHHOCTD
nons E. Tlone Toueunoro 3apsiga. I'paduueckoe
nzo0paxenue noinei. [lpuHumn cynepnosunuu
JUISL HAIpSKEHHOCTH. DJIEKTPUYECKUM AUMOIb.
DnekTpuyeckuii MoMeHT nunodd. [lose aumodns.
Bexkrtop AJIEKTPOCTATUYECKON WHIYKIIUU
(anektpuueckoe cmeienue) D. [Torok nunuit E
u D. Teopema Octporpaackoro-I'aycca.
[Ipumenenue Teopembl OcTtporpajackoro-I'aycca

OK-4




JUISL pacyeTa IMoJIEW MPOTSHKEHHBIX 3apsKEHHBIX
Ten. PaboTa CHI 3IEKTPOCTATHUECKOTO TOJIS 110
nepemenienuto 3apsna. Hupkynsauus sexropa E.
[TorenmanbHbIN Xapakrep
31EKTPOCTATUYECKOTO OJISL. Pasnocts
MOTEHIMAI0B M mnoTeHuuan. llorennuman momus
TOYEeYHOro 3apsaa. [I[puHuun cynepno3uuuu ajs
MOTEHIIMAaNa. DKBUMOTEHIUAILHBIE
noBepxHocTu.  CBA3b  HANpPSIKEHHOCTH U
MOTEHIMaNa BJIEKTPUYECKOro moiia. ['pagueHT
noreHuuana. Pacuer mnoTeHIMana HEKOTOPBIX
IIPOCTEUIINX TOJICH.

JlaGoparopnoe 3ansitue Ne 1,2 JlabopaTopHasi 4 OK-4
padora Nel. «/3ydeHue 3IEKTPOCTATHYECKOTO

TIOJISL »

IIpakTnueckoe 3ansaTue Nel. IlpakTuueckas 2 Pabora B manbix OK-4
padora Nel DnekTpuueckoe mosue rpynnax

IIpakTnueckoe 3ansatue Ne2. [IpakTunueckas 2 Pabora B ManbIx OK-4
pa6ora Ne2 IIpoBOAHHMKH B DJIEKTPUYECKOM Tpymmax

noJie

Jleknmusi2.  [IpoBOIHMKM B TOCTOSHHOM 2 Oecena OK-4

ANEKTPUYECKOM ToJe. WNunyurpoBanHble
3apsbl. Pacnipenenenue 3apsI0B B
M30JIMPOBAaHHOM IPOBOAHMKE. OJIEKTpUYECKast
€MKOCTb IIPOBOJIHUKA. Y €JUHEHHBIN TPOBOAHHUK.
Kongencaropsl. CoennHeHne KOHJIEHCAaTOPOB B

Oarapeto. DIEeKTPOEMKOCTb IJIOCKOTO,
cepuyeckoro, LWIMHPUYECKOTO
KOHJICHCATOPOB. DHeprus 3apsHKEHHOTO

IIPpOBOAHUKA. 9Hepr1/151 U THIOTHOCTb SHEPTHUU
SJICKTPHUYCCKOTO ITOJIA.

CBoOoOHBIE U CBsA3aHHbIE 3apsiabl. Jumonp B
anekTpuieckoM mnose. [lonsipHbie U HenoyspHbIE
MoOJeKybl. Tunel auanexkTpukoB. [lonspuzamnus
TUANEKTpUKOB.  Bekrop  monsgpuszamuu  P.
[ToBepxHOCTHAsI TIJIOTHOCTH CBS3aHHBIX 3apsiIOB
u ee cBi3pb ¢ P. Ilmockuit koHaeHcaTtop c
JABTIEKTPUKOM. JvanekTpudeckas
MIPOHUIIAEMOCTD Cpelpl. DIIEKTpUUYECKOE
cmemenne. Teopema Octporpaackoro-I'aycca
JUTSL DJIEKTPOCTATUYECKOTO MO B JUAJIEKTPUKE.
['pannunble  yCclOBUST Ha TpPaHUIE JIBYX
JUAJIEKTPUKOB. [Ise3030€KTPHUUECTBO.

[InpossiekTpruecTBO

Tema9. duexkTpudeckuii TOK. JileKTpuUeckas nenb. Kiaccnueckas 3yekrponnas teopus (KI9T).
0JINTAX, razax u Bakyyme-304.

DJIEKTPUYECKHUI TOK B JJIEKT

Jleknus 3.

Tok mNpPOBOOAMMOCTH M KOHBEKTHUBHBIM TOK.
VYcnoBus cymectBoBaHus Toka. Cuiia Toka U
mI0THOCTh Toka. [locTrosiHHbIN TOK. 3akoH Oma
JUTSL OJIHOPOJIHOTO ydacTka  Lenu B

2

Oecena

OK-4




muddepeHnnaTbHON U UHTETPaIbHOU (hopmax..
Onexrpuueckoe comnporusiaeHue. CoenuHeHue
poBOAHUKOB. PaboTa n MOIIHOCTh TOKA. 3aKOH
Ixoyns-Jlenna B guddepeHIMATbHOU U
UHTETPAIbHOM dhopmax. Uctounuk
NIEKTPUYECKOT0 TOKA. DJIEKTPOABMKYIIAsl cuia
(BAC) ucrouynwka. 3aMKHyTas dJIEKTpUUYECKas
nenb. 3akoH OMa i1 HEOJHOPOJHOIO YydacTKa
uenu M Ui 3aMKHYTOM 1ienu. Pa3BeTBiéHHBIE
nenu. 3akoHel Kupxrodha u uX mnpuUMEHEHHE.
[lonnas wu mone3Hass MOIIHOCTb B  IENHU
IIOCTOSTHHOTO TOKA. KIIJ HCTOYHUK
UHTETPAIbHOM dhopmax. Hctounuk
NEKTPUYECKOT0 TOKA. DJIEKTPOABMKYIIAsl cuia
(BAC) wucrounuka. 3aMKHyTasl 3JIEKTpHUECKas
uenb. 3akoH OMa JJi1 HEOJHOPOJHOTO ydacTKa
uenu M Ui 3aMKHYTOM 1ienu. Pa3BeTBiEéHHBIE
uenu. 3akoHbl Kupxroda um ux npuMeHEHHe.
[lonnas wu mone3Has MOIIHOCTh B  IENHU
roctossHHOro Toka. KII/{ ucrounuk

JlaGoparopHoe 3aHsITHE Ne 3, 4.
JlabopaTtopuasi pabGora Ne2. «OmnpeneneHue
ANEKTPUYECKOM  EeMKOCTH  KOHJIeHcaTopa ¢
MOMOIIBIO OAJUTHCTHYECKOTO TallbBAHOMETPA

OK-4

JlaGoparopHoe 3aHATHE Ne§, 6.
JlabopaTopunasi padora Ne3. «I'pagyupoBka
BaTTMeTpa. VI3MepeHHe CONpPOTHBIEHUH ¢
MIOMOIIIBIO BOJIETMETPA U aMIIEPMETPay»

OK-4

JlabopaTopHoe 3aHATHE Ne 7, 8.
JlabopaTtopnasi padora Ned. «U3yuenue
3apucumocti MourHoctT u KIIJ[ wucrounmka
TOKAa OT COIPOTHUBJICHUS HAIPY3KN)»

OK-4

JlabopaTtopHoe  3anaTHe  Ne 9, 10.
JlabopaTopuasi pabGora NeS. «Omnpenenenue
COTMPOTUBIICHUH MIPOBOIHUKOB METOA0M
MOCTHKOBOW CXEMbD»

OK-4

JlabopaTopHnoe 3ansitue Ne 11 JlaGopaTopHas
pabora Ne7. «3MmepeHne 3IEKTPOABMKYLIEH
CHJIBI METOIOM KOMIIEHCALIUN»

OK-4

IIpakTuyeckoe 3ansitue Ne3,4 IlpakTnueckas
padora Ne3. [1oCTOSHHBIN 31EKTPUUECKUN TOK

Pabora B MasibIx
rpymnmnax

OK-4

Jleknusi 4. OnbITHBIE ~ J10Ka3aTEIbCTBA
3JIEKTPOHHOU MPOBOJIMMOCTH METAIOB. OCHOBBI
K3T npoBogumoctn metaimoB. 3akoHbl Owma,
Jlxoyns-Jlenna, Buagemana-®panna B KOT.
VYenexu u Hepoctatku KOT. Dnextpuueckue
SBIIGHUsST B  KOHTakrax. Pabora BbIXOna
JJEKTpOHAa W3 MeTaia. KoHTakTHas pa3HOCThb
MOTEHIMAJIOB. 3aKoHBI BonbTsl.
TepmosnekTpudyeckue  SIBJICHUSA: ekt
3eebeka, [IenpThe, ToMcoHa

OK-4




JlaGoparopHoe 3ansitue Ne 12. JlabopaTtopHas 2 OK-4
pa6ora 10. «3yuenue r¢pdexra 3eedexar
Jlekums S. 3akonbl @apajes s JIEKTPOJIU3A. 2 OK-4

Bropuunsie peakuuu Ha JIEKTPOJAX.
[IonBMXKHOCTH MOHOB U 3JIEKTPOIPOBOAHOCTH

pacTBOpOB. lansBannyeckue AJIEMEHTBI.
AKKYyMYJSITOPBI. HecamocrositenbHas u
CaMOCTOSITENIbHAs IIPOBOJUMOCTD ra3os.

Tneromuii, UCKPOBOM W KOPOHHBIM pa3psibl.
Onektpuueckass nyra. [lnmasma. [lnasmennsie
TEJICBU3WOHHbIE S3KpaHbl W JAuciien. ToK B
BaKyyMe. ABTORJICKTPOHHAS U B3pbIBHAS

JAucnunimHapHbIi Moayab 2.2

Temal(. MaruutHoe B3aumMojeiicTBue TOKOB. MaruuTHslil noTok. 3akon buo-Casapa-Jlangaca.
Cuna Jlopenua. IlocTossHHOE MATHUTHOE 110JI€ B BelleCTBe. JJIeKTPOMATHUTHAA HHAYKIHA.

DJIEKTPOMATHUTHBbIE KOJIe0aHUs U BOJIHbI. YpaBHeHus MakcBeiia-264.

Jleknusi6. 3akon Awmnepa. Cucmema CI'CM.
Cés3b Mmedcoy eOunuyamu moxKa U HanpsHceHusl
8 cucmemax CcIcm u CI'CO.
Onekmpoounamuieckas NOCMOAHHAA.
MarnutHoe none. MHayKUIrs MarHUTHOTO IO
B. MarauTtHas mocrosiHHas. 3akoH Awmriepa B
cpere. MaruutHoe nose B cpene.
Hampsoxkennocts MarmutHoro  mons  H.
BuxpeBoii  xapakTep  MarHMTHOTO  MOJIS.
Maruuthsbiii notok. ['paduueckoe n3obpaxxenue
MarguTHoro noiis.. Teopema Octporpaackoro —
l'aycca gns  wmarnutHoro mons. [lelictBue
MarHuTHOTO MOJIs1 Ha MPOBOAHUK ¢ TOKOM. Cuia
Awmmepa. Pamka ¢ TOKOM B MAarHUTHOM
nosje.MarHuTHbeli MOMEHT. MarHuTHBIN TATIOJIb.
3akon  buo-Capapa-Jlammaca u = mpuHIUD
Cyneprno3uiuu. Pacuer MHAYKIMM MarHUTHOTO
MoJIE TPSIMOJIMHEMHOIO TMPOBOJHUKA C TOKOM.
ITone npsAMOro u KpyroBoro TOKoB. Pacuem nons
Ha ocu conenouoa. llupkymsuus Bektopa B.
3aKkoH MOJHOTO TOKa B BakyyMe. Pacuer mosns
TOpoua. Cuna  Jlopenma.  Yckoputenu
3apSUKEHHBIX  4YacTUL.  Macc-CeKTpOMETp.
Dddekt Xomma.Pabora nepeMeIIeHus
MIPOBOJIHMKA C TOKOM B MAarHUTHOM TIOJIE.

2

Oecena

OK-4

JlabopaTopHoe 3ansiTue Ne 13. JlaboparopHas
pabdora Ne6. «OnpeneneHue TOPU3OHTAIBHON
COCTaBJISIONIEH MArHUTHOTO MOJIS 3EMJTU»

OK-4

JlabopaTopHnoe 3ansaTue Ne 14. JlaGopaTropnas
padora Ne8. «OmnpeneneHue yAenabHOro 3apsaa
AJIEKTpPOHA METO/I0M MarHeTpOHa»

OK-4

IIpakTnyeckoe 3ansaTue NeS, 6.
IIpakTnyeckas padora Ne4. MarautHoe nose.

Pabora B MasibIx
rpymmnax

OK-4

Jlekumsa 7. I'mnote3sa Amnepa. MonekyisipHble
TOKA. MarHuTHble MOMEHTBI 3JIEKTPOHOB U

OK-4




atomoB. Bektop Hamarnuuenus PmMarautHas
BOCIIPUUMYHUBOCTh U OTHOCHUTEJIbHASI MarHUTHAasI
npoHunaemMocts. Kiaccudukanuss MarHeTHKOB.
JlnaMarHeTukH. ITapamarueTukH. 3aKoH
MOJIHOTO TOKa JUIi MarHUTHOrO TMOJsA B
BELIECTBE. deppoMarHeTHKU. [Ipupona
(dheppoMarseTusma.

Jlexknus 8 . 3akon Papanes u npaswuio Jlenua.
OJIC 1503010%°9017078 CaMOUHYKIIUSI. SQJIC
CaMOUHIYKIIMH. NHIyKTUBHOCTS.
NHIykTUBHOCTD cosieHOnJa. TOKM 3aMbIKaHUS U
pa3MblkaHuu.  MarHutHasg = SHeprust  TOKa.
OHeprusi MarHuTHoOro noss. IInoTHocTe sHEeprun
MarHuTHOro noiid. Tokn @yko. MHIYKTUBHOCTB
KoakcuajgbHOro kabess. B3aumuas HHAyKIus.

Oecena

OK-4

JlabopaTopHnoe 3ansaTue Ne 15. JlaGopaTropnas
pabdora Nell. «OmnpeneneHre MHAYKTUBHOCTH
KATYIIKN

OK-4

Jlekmusi 9. ['apMoHHMYEeCKHME  KoOJIeOaHUS.
Koneb6arenbusiii  koHTyp. ®dopmyna Tomcona.
DHeprus K0J1Ie0aTEeIbHOTO KOHTYpA.
3aryxamimue 3JICKTPOMArHUTHBIC  KOJICOaHUS.
Jlo6poTHOCTH KOHTYpA. BrinyxaeHHbie
AJIEKTpOMAarHuTHele  KojeOaHusa.  Pe3onanc.
DNeKTpOMarHuTHbIE BOJIHBI M HX CBOWCTBA.
DOHeprus JJIEKTPOMAarHWTHBIX BOJIH. Bekrtop
YMoBa-IloiiHTHHTA. N3nyyenue
AJIEKTPOMArHUTHBIX BOJIH. OO0masa
XxapakTepucTuka Teopun Maxkcemna. IlepBoe
ypaBHeHne MakcBema. Tok cmemenus. Bropoe
ypaBHeHne Makcsemia. Tperbe M yeTBEpTOE
ypaBHeHuss MakcBemia.  IlomHast — cucrema
ypaBHeHUM MakcBeiia s 3JIEKTPOMarHUTHOTO
OIS

OK-4

JlabopaTtopnoe  3amaTme Ne 16, 17
JlabopaTtopuasi padora Ne 9. «l3mepenue
MarHuTHOMN UHIYKIUH C MTOMOILBIO
AHAJTUTHYECKUX BECOB)»

OK-4

IIpakTnyeckoe 3anaTueNe7. IlpakTuyeckasn
padora NeS J[BuxeHHe 3apsyKEHHBIX YAaCTHIL B
MarHuTHOM nose. D¢ dekt Xomna.

PabGora B MaibIx
rpymnmax

OK-4

IIpakTuyeckoe 3ansiTue Ne8,9 IlpakTuyeckas
padora Ne6 OOmias XapakTepHCTUKAa TEOPUHU
Makcgesuta. KonebaTenbHblil KOHTYP.

Pabora B MasibIx
rpynmax (2 9)

OK-4

Cemectp 3

Pa3nea I1l. OnTuka. Atom. Slapo

JAucuuniamHapupiii MmoayJas 3. 1.

Temall. I'eomerpuueckasi onTuka. Bonnosasi ontuka. Unrepdepenuns ceera. Indppaxuus
cBera. Pacnpocrpanenue cBera B Bemectse. [lossipu3zanus ceera. KBanroBasi npuponaa

U3J1y4yeHusa-364.

Jlekumsil. I'eomerpuueckas onrtuka. Pa3Burtne
B3IJIAA0B HA NIPUPOAY CBCTA. OCHOBHBIE 3aKOHEI

2

Oecena

OK-4




ONTHUKH: OTpPaXEHHE U TPEIOMJICHHE CBETa U
IIOJIHOTO OTpa)KEHUS. Tonkue JIMH3BI.
OnTtuueckoe  M300pakeHHE  MPEIMETOB  C
nomouipto  JuH3.  ®Dotomerpus. OCHOBHBIE
(dboToMeTpuyecKre BETUUUHBI U UX €TUHUIIBL

JlabopaTopnoe 3ansaTne Ne 1. JlaboparopHas
padora Nel. «OmnpeneneHue  mnokaszarens
IIPEIOMJIEHUS TP [TOMOLIY MUKPOCKOIIa

OK-4

JlaGoparopHoe 3ansTue Ne 2. JlabopaTtopHasi
paGora Ne2. «Omnpenenenne  (HOKYCHOTO
paccTosiHus coOuparolell M paccenBarolei
JIUH3»

OK-4

JlaGoparopHoe 3aHsITHE Ne 3, 4
JlabopaTtopnass padora Ned. «U3yuenue
3aKOHOB OCBEILIEHHOCTH»

OK-4

Jleknus 2. KorepenTtHoctb 51
MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH.
OnTuueckass ~ pa3HOCTh  XOja. Ycnosue
MakCUMYMOB M MHHHMMYMOB IIpH TOJOXECHUHU
KOTE€PEHTHBIX BOJIH. Pacuer
UHTEp(PEPEHIIMOHHON  KapTUHBl  OT  JBYX
UCTOYHHUKOB. MHTepdepeHmns B  TOHKHX
IUIEHKAX. [TpakTuyeckoe pUMEHEHNE
nHTephepenimu ceeta. [Ipunmun rojgorpadum.

AUCKYCCHUA

OK-4

JlabopaTopHoe 3aHATHE Ne 5, 6.
JlabopaTopHas padora Ne4.

«M3ydyenne uHTEpPEpeHINN CBETa C MOMOIIBIO
ounpusmsl Openens»

OK-4

Jleknma3d.  Ilpunimun  I'roitrenca-®dpenens.
Meron 30H @peHens ©  OPSIMOJIMHEHHOE
pacnpoCTpaHEHUE CBETa B BOJHOBOW OITHKE.
Judpakiuss Ha KpYrJIOM OTBEPCTUU M JMCKE.
Hudpakius B mapajuledbHbIX JydyaX Ha OJHOM
menu. Judpakunonnas pemerka. udpaxmus
Ha TIpOCTpaHCTBEHHOM pemerke. Dopmyna
Bynbda-bperros. Paspemaromas crnocodHOCTh
Iu(pakIUMOHHONW pemeTkd. PacnpoctpaHenue
CBeTa  BellecTBe. BzammoneincTBHe cBeTa C
BeniectBoM. [lormomenue cBera. PaccesHue
ceera. Jwucmepcuss  cBera.  Kitaccuueckas
JJIEKTPOHHAsl ~ TEOpUsl  JUCIEPCUU  CBETA.
N3nyyenune BaBmioBa-YepeHkoBa.

JIUCKYCCHS

OK-4

JlabGoparopHoe 3aHsITHE Ne 7, 8.
JlaGoparopuas padora NeS. «OnpeneneHue
JUIMHBl ~ CBETOBOM  BOJHBI C  IIOMOIIBIO
TUGPAKIIMOHHOMN peIeTKI

OK-4

JlabGoparopHoe 3aHsITHE Ne 9,10
JlabopaTopnasi paGora Ne§.

«Indpakmus OpeHenst Ha KPYyrioM OTBEPCTHH.
Hudpaxius @payrrodepa Ha menn».

OK-4




Jlekumus4. Ilomspuzanus ceera. EcrecTBeHHBINM 2 Oecena OK-4
U TOJNApU30BaHHBIM CBEeT. 3akoH Mamtoca.
[Tonapuzanus npu OTpaKEHUH U MPETOMIICHUH.
3akon bprocrepa. J[BoiiHoe jyuyenpesioMiIeHHE.
[Ipusma  Hukons.  Bpaimenwe — miocKoCTH
nosisspu3anuu. KBaHtoBas mpupoja u3iIydeHUs.
TennoBoe wm3nyuenue. 3akoHbl Kupxroda.
AbcomotHo uepHoe Teno (A.U.T.). 3akoHbI
mnyuenuss AYT. PacnpeneneHue sHepruvd B
cunektpe AUT. ®opmyna Penes-/lxuHca.
KBantoBass rumore3a. @opmyna Ilnanka.
KBantoBas ontuka. SBneHue ¢orodddexra.
3aKoHBI BHEIITHETO dhoTtodrddekra.
HecocToATennbHOCTE  KJIIACCHMYECKOM  TEOpHHU.
VpaBuenue OitHmreiiHa. PoTtoHbl. Macca u
uMmnynasc ¢otoHa. JlaBmenue cBera. OmnbIT
Jle6eneBa. Dddexr Komnrona. EnuHcTBO
KOPIYCKYJISIPHBIX M BOJIHOBBIX CBOWMCTB CBETA.

JlabopaTopHoe 3ansitue Ne 11. Jlaboparopuast 2 OK-4
padora Ne6. «3yueHue sSBICHUS MOJSPU3ALUU
cBera. [IpoBepka 3akona Mairoca»

JlabopaTopHoe 3ansitue Ne 12. Jlaboparopnasi 2 OK-4
pabdora  Ne7. «Omnpenenenve  yaeiabHOTO
BpallleHUsT  TUIOCKOCTH  TOJSpH3alluk |

KOHIIEHTPALUU pacTBopa caxapa
HOJIIPUMETPOM
JlabopaTopHnoe 3ansatue Ne 13. JlaGoparopnas 2 OK-4

pabdora Ne9. «OmpeneneHue MOCTOSHHOU
Credana-bonbiMana

JlabopaTopHnoe 3ansaTue Ne 14. JlaGoparopnas 2 OK-4
pabGora Nel0. «M3yuenue CBONCTB
(OTOATIEMEHTOB C BHEIIHUM U BHYTPEHHHUM
dbotorhdhexTom»

JAucuMnimHapHbiid MoayJs 3. 2.

Temal2. Teopusi atoma Bogopoaa no bopy. Keanrosas mexannka. @®u3uKa aTOMOB U MOJICKY.JI.
KBanToBas cratucruka-14y.

Jlekumsa 5. OrtkpeitTve snektpoHa. CrTpoeHue 2 JUCKYyCCUS OK-4
atoMa. Monenu aroma Tomcona u Pesepdopna.
3aKOHOMEPHOCTH B aTOMHBIX  CIEKTpax.
ITocrynater bopa. Ombir ®Ppanka u I'epna.
Cnektp aroma Bojopoja no bopy. ®opmyna
bansmepa-Punbepra. OO0mbsicHeHHE
BO3HHUKHOBEHMS JIMHEUYATHIX CIEKTPOB. Y CIEXHU
1 HeJlocTaTku Teopun bopa.

JlabopaTopHoe 3aHsATHE Ne 15,16 4 OK-4
JlabopaTopunass padora Nell. «lIpusmennsiit
MOHOXpoMaTop. M3ydeHne aTOMHBIX CHEKTpPOB.
Onpenenenue nocrossHHON Punbepray

Jlekuust 6. KopnyckynsipHO-BOJTHOBOM TyaJIu3M 2 JIUCKYyCCUS OK-4
B mukpomupe. Dopmyna ge  bpoins.




OKCIEPUMEHTAIBHOE MOJATBEPKIACHUE TUIIOTE3bI
ne  bpoinsa. IlpuHuoun — HeonmpeneneHHOCTH
I'eitzenOepra. BonnoBas Qynkius u ee
CTaTUCTUYECKUI cMbICI. KBaHTOBBIE ypaBHEHHUS
JBUKEHUS. Bpemennoe ypaBHEHUE
[lIpenunrepa. VYpasuenue IlIpenunrepa mius
CTalMOHAPHBIX COCTOSIHUIA. JIBuxkeHue
CBOOOZHOM uyacTHIBl. 3ajaya O 4YacTHUIE B
OJIHOMEPHOM MPSIMOYTOJIBLHONM MOTEHUHAIbHON

sAMe OECKOHEYHOW TITyOMHBI. [IpoxoxneHue
YacTUIbl CKBO3b IIOTCHLIMAIbHBIM  Oapbep.
TyHHenbHBIN 3¢ dexT. JIunenHbI

FapMOHI/I‘ICCKI/Iﬁ OCHUJIIATOPD B KBaHTOBOU
MCXAaHHUKC. ®du3uka aToOMOB U MOJICKYIJIL.

3amagya 00 arome Bogopona. KBaHTOBBIC
yuciaa. Mardgerusm  Mukpodactul.  OmnbIT
[reppa wu T'epnaxa. CnuH  3J€KTpOHA.
CnuHoBoe kBaHTOBO€ uncio. ITpunuun Ilaynu.
Pacnipenienienre  37€KTpOHOB B aTOME IO
COCTOSIHUSIM. ITepuoauueckast cucrema
aneMeHTOB  MeHeneesa. MonexyinspHbie
cnektpel. Pentrenosckue cnektpel  (P.C).
CrnowHoit u xapakrepuctuueckuit  P.C.
®opmyna Moznu. CIOHTaHHOE U BBIHYKJIEHHOE
m3nydeHusi. ONTUYECKUil KBAHTOBBIM T€HEPATOP

(;1azep).

JlabopaTtopnoe  3anaTme Ne 17, 18 4 OK-4
JlabopaTopnasi pabora Nel3

«Indpakius 21€KTPOHOBY

Jlekumsi7. KBanTtoBhle cTaTtucTHKM  bo3se- 2 Oecena OK-4

OiHmreitna u  ®epmu-llupaka. KsanTOBas
TEOpHsi CBOOOIHBIX AJIEKTPOHOB B MeTaslle

Temal3. ®u3znka TBepaoro reja. Pusuka aroMHoro siapa. Pusuka 3jeMeHTAPHBIX YaCTHI-4Y.

Jlekumuna8. DnekTpoHBl B KpHcTaulax. 3OHHAas 2 becena OK-4
Teopus TBEpAbIX Teisl. [leneHue TBepAbIX Tell Ha

METaJIJIbl, JUAJIEKTPUKUA U IOJIYIPOBOJHUKH I10

30HHOU TEOPHUH

Jlekuust 9 . AtomHoe spo. OOmue cBeeHus o 2 JMCKYCCHUs OK-4

sapax. M3oTonEL. EcrecTBennasn
panroakTuBHOCTH. [IpaBuna cMmemeHus npu o- u
B- pacmamax. 3aKoH paJMOAKTUBHOIO pacmaja.
MeTtoabl perucrpanuu MHKPOYACTHLL.
B3anmoneiicTBie HYKIIOHOB UM TOHSTHE O
sanepHbIX cuiax. JlepekT Macchl M SHEPruu
CBSI3U  sAnpa. SlnepHele peakuuud. 3aKOHBI
COXpAaHEHUs B SIAEPHBIX peakuusX. SAnepHbii
peaktop. llenmnas peakuwus. Peakuusa cuHTE3a
(TepmosiiepHast  peakuus). OHEprust  3BE3[.
dusuka 3JIEMEHTAPHBIX JaCTHII.
Knaccudukanus 3JIEMEHTAPHBIX YaCTHII.
CoBpeMeHHass ¢u3MUecKass KapTHHA MHpa:
vepapxus  CTPYKTYp  MaTE€pUH,  SBOJIOUUSA




Bcenennoli, ¢u3myeckas KapTHHA MHpa Kak
dbunocodckas Kareropus

5. Ilepeuennb y4eOHO-MeTOIMY€eCKOro ob0ecrnieyeHust st
CaAMOCTOAATEJILHOM PA0OTHI 00yYAIOUIMXCS 10 AU CIUTLIHHE.

CamoctosiTenpbHass paboTa OOYy4YalOIIUMXCS  BBINOJHSACTCS 1O  3a/IaHUIO
npemnojaBaresisi, 0€3 €ro HeMoCpPeICTBEHHOIO yYacTHs M HalpaBlieHa Ha
CaMOCTOSITEJIbHOE N3YUYEHHE OTJICIbHBIX aCIIEKTOB TEM JUCIUTIINHBI.

Ilenb camocTosiTebHONW PabOThl — MOJATOTOBKA COBPEMEHHOTO KOMIIETEHTHOTO
crienuaucTa M (POpMHUpPOBAHHMS CIIOCOOHOCTEH W HABBIKOB K HEMPEPHIBHOMY
caM000pa3oBaHMIO U MTPOGHECCHOHAIBHOMY COBEPIIIEHCTBOBAHUIO.

CamocTosiTenbHas padoTa cnocoOCTByeT (OPMUPOBAHUIO AHATUTUYECKOTO H
TBOPYECKOTO MBIIIICHHUS, COBEPIIICHCTBYET CTIIOCOOBI OpraHu3anuu
HCCIIEOBATEIIbCKOM NEeATETLHOCTH, BOCITUTBHIBACT eIy CTPEMIICHHOCTb,
CHUCTEMaTUYHOCTh W TIOCIEJOBATEIBPHOCTh B pabOTe CTYACHTOB, 0OECIeYnBacT
MOATOTOBKY CTYJAEHTAa K TEKYIIUM KOHTAKTHBIM 3aHSATHSAM H KOHTPOJBHBIM
MEPOTIPUATHSIM TIO JUCIUIUIMHE. Pe3ynbTaTbl 3TOW TMOATOTOBKU IMPOSIBISIIOTCS B
AKTUBHOCTH CTYJCHTA Ha 3aHATHUSAX M B KaUeCTBE BHINTOJHEHHBIX TECTOBBIX 3aJIaHHM,
U Apyrux (HopM TEKYyIIEero KOHTPOJIS.

CamocrosiTenbHast padoTa MOXKET BKIIIOYATH CIEAYIOIINE BUIbI padOT:

- U3y4eHUE TTOHATUMHOTO armapaTta JUCIUIUINHBL

-popaboTKa TEeM JHWCIUIUIMHBI, TOMCK HHGPOPMAIMA B  DJICKTPOHHBIX
OMOJIMOTCYHBIX CHCTEMAX;

- IOATOTOBKA K JIA0OPAaTOPHBIM paboTaM, MPAKTUIECKUM 3aHSATHSIM;

-paboTa ¢ OCHOBHOW M JIONOJIHUTEIBHON JMTEpaTypoil, MpEeACTaBICHHOW B
paboueil mporpamme;

- IOJTOTOBKA K TIPOMEKYTOYHOU aTTECTaIlNN;

- I3yYeHHEe MaTepHuaa, BEIHECEHHOTO HAa CAMOCTOSTEIBHYIO TPOPa0OTKY;

Tembl 11 caMoCTOSATETLHOM PabOTHI 00YUYAOIIETOCs, TOPSIIOK MX KOHTPOJIS TI0
mucruIuinHe «OU3nKay MPUBEICHBI B METOIMYECKUX YKA3AHUIX:

Kabupos P.P. @u3uxa: Mmemoouweckue VKa3aHus NO  OpeaHU3ayuu
CAMOCMOAMENLHOU U BLINOJIHEHUIO KOHMPOTILHOU pabomul no oucyuniune « Duzuxay
0151 6aKaiaspos MexHu4eCKux HanpasieHutl no020moeKu 6cex Gopm o00yueHus. —
Anomemvesck: AILHU, 2017. - 24c.

6. @OH/1 OLIEHOYHBIX CPEACTB MO0 AUCIUILIMHE

OcHoBHoM 1enbto popmupoBanuss GOC no aucturimHe «DU3UKay SBISETCS
CO3JJaHME MaTepHalioB [Isl OLICHKM KadecTBa TOJATOTOBKM OOYYaIOMIMXCS H
YCTaHOBJICHHS YPOBHSI OCBOCHUSI KOMIIETEHIIHN.

[TonHBIN nIEpeYeHb OLICHOYHBIX CPEACTB TEKYILET0 KOHTPOJISI U IIPOMEKYTOUYHOU
aTTeCTallMM O TUCUUILIMHE puBeAeH B POHJIe OLIEHOUHBIX CPEACTB (pUIoKeHHe 3
K JIaHHOU pabodeil mporpamme).




Tekyuuii KOHTPOJIb OCBOCHHSI KOMIETEHIIUA MO JTUCIUIUIMHE TTPOBOJAUTCS MPHU
M3YYEHUH TEOPETUUYECKOro MaTepuasa, PelIeHUH 3a/lad Ha MPaAKTHUYECKUX 3aHSATHUSX,
cJa4ye OTYETOB I10 JaOOpaTOPHBIM paboTaM.

NtoroBoit oOIeHKOW OCBOEHHS KOMIICTCHIIMNA SBJISECTCS MPOMEKYTOUHAS
aTrrectanis B (opMe 3adeTa M DK3aMEHa, MPOBOJHUMAs C Y4YE€TOM pe3yJIbTaTOB
TEKYIIEeTo KOHTPOJIS.

6.1. IlepeyeHb OLICHOYHBIX CPEACTB

Dranbl
dhopmupo
BaHUs
KOMIIETEeH
107071

Bun
OIICHOYHOTO
CpeacTBa

KpaTkas xapakTepucTHKa OLIEHOYHOT'O CPEICTBA

IIpencraBnenue
OLICHOYHOT'O
cpencTra B GpoHIe

Texkymmii KOHTPOJIb

1

JlaboparopHas
pabora

MoskeT BBIIIOIHATECS B WHIUBUAYAJIbHOM

MOPAJIKE WU TPYNIoi oOyuaromuxcs. 3adaHus B
71a00paTOPHBIX paboTax JOJKHBI BKIIOYATh SJIEMEHT
KOMaHJIHOW paboThl. [103BOJSET OUEHHUTH YMCHHS
00y4aromuxcst CaMOCTOSITENIbHO KOHCTPYHPOBATh
CBOM 3HAHMS B TPOIECCE PEIICHHS MPAKTHYSCKHX
3alad ¥ OLEHUTh YPOBEHb C(HOPMUPOBAHHOCTHU
AHAJTMTHYECKUX, HCCIICAOBATEIIbCKUX HABBIKOB, a
TaKXeE HAaBBIKOB IMPAKTUYICCKOI' 0O MBIIIJICHUA.
[To3Bomnsier OLICHUTH CIOCOOHOCTh K
npoecCHOHAIbHBIM TPYJOBBIM AEHCTBUSIM

Tewmbl, 3a1anus
JUTS. BBITIOJTHEHHS
1a00paTOPHBIX
paboT, BOIIPOCHI K
HX 3alIATE

TectupoBanue
KOMITBIOTEPHOE

Cucrema CTaHIapTU3UPOBAHHBIX
MIO3BOJIAIOIIAST  aBTOMAaTU3MpPOBAaTh  HPOLENYPY
HU3MEpEHUs YpOBHS 3HaHUHN 51 YMEHUHI
oOyuatonerocs 1o COOTBETCTBYIOIIUM
KOMITETEHIUSM. O6paboTtka pE3yJIBTAaTOB
TECTUPOBAaHUS Ha KOMIIbIOTEpE 00ecreynBaeTCs
CIEMAIbHBIMU IporpaMmamu. ITo3Bonsier
MIPOBOJUTH CaMOKOHTPOJIb (peneTuIoHHOe
TECTUPOBAaHUE), MOXKET BBICTYHaTb B  POJIHU
TpeHaXepa MPU NOATOTOBKE K 3a4eTy WIH dK3aMEHY

3aJIaHuM,

®donHpg TeCcTOBBIX
3aJaHuN

IIpakTrueckas
3aj1a4a

CpencTBo OIEHKM YMEHHSI IPUMEHSTH MOJyYEHHbIE
TeOpeTI/ILIeCKI/Ie 3HAHUS B HpaKTI/I‘-IeCKOI\/’I CI/ITyaHI/II/I.
3amavya JoDKHA OBITH HAmpaBieHa Ha OIICHUBAHHE
Te€X KOMIIETCHIINA, KOTOPBIE MOJJIEKAT OCBOCHUIO B
JAHHOM JUCIUIUIMHE, JO0JKHA COJEpKaThb YETKYIO
I/IHCTPYKHI/IIO II0 BBIIIOJJHCHUKO WIIHN aJIFOpI/ITM
JeHcTBUI

Kommnekt 3amau

IIpomeskyTOUHAs aTTecTAUMS

3auer

3aueT BBICTABISIETCS IO pe3ylbTaTaM TeKYyIIeH
paboThl B cemecTpe 0€3 AOMOITHUTEIHHOTO OIpoca

DK3aMeH

Urorosas dbopma onpeeeHus CTENEHU
JOCTUKEHUS 3allJIJaHUPOBAHHBIX ~ PE3YJIbTATOB
o0y4yeHHS (oueHuBaHus YPOBHS OCBOECHUA
KOMIIETCHIINI). DK3aMeH TMPOBOJUTCA B YCTHOH
(dhopMe 1o BceM TeMaM TUCIUTUTHHEIL.

IIepeuenn
BOIIPOCOB U 3aJa4
K 9K3aMEHY




6.2.YpoBeHb 0CBOEHHS KOMIETEHIHI M0 quciuninne «®uznka»

Ouenupaemble Inanupyemeie YpoBeHb 0CBOEHHS] KOMIIETEeHIHii
KOMIMEeTEeHIHH pe3yJbTaThl
(xox, 00y4eHusl IIponBUHYTHIN Cpennuii ypoBeHb ba3oBblil ypoBeHb Kommerenun we
HAHMEeHOBaHUeE) YpOBeHb OCBOEHbI
Ne Kputepuu oneHuBaHus pe3yjbTaToB 00y4eHUs
n/n «OTJITHYIHOY
(ot 86 10 100 Ga1108) «XOpPOII0» «Y/I0BJIETBOPHUTEIHLHOY» «HEYT0BJIETB.»
(ot 71 no 85 6as10B) (ot 55 no 70 6a/10B) (Menee 55 6aJs10B)
3auTeno (ot 35 g0 60 6as10B) He saxrerto
(MeHee 35 0aJ10B)
1 OK-4 CnocoOHOCTBIO | 3HATH: CdopmupoBaHHbIe CdopmupoBannsie, Ho | Henmomusie, dparMeHTapHbIC
paboTaTh B KOMAaHJE, | -IIPHHIIHUITEI U | CHCTeMaTH4YeCcKHe coJiepIKaIIme IpeICTaBICHUS 0 | IpeacTaBICHUS 0
TOJIEPAHTHO METO/IbI MIpeICTaBICHUS O | OTAeNbHBIE  TPOOENBl | MPUHIMIAX M METOoJax | MPUHIUIAX u
BOCIIPHHHUMAS s exTuBHOU NPUHIMIIAX W METOJaX | MPeACTaBICHUS 0 | ahexTruBHOIM METOAaxX
COIMAJIbHBIC, KOMaHJIHOW paboThl | 3P heKTUBHOMN NPUHIUIIAX M METOJaX | KOMaHIHOW paboThl nmpu | 3P PeKTHBHOM
STHUYECKHE, IpU  TOJEPAHTHOM | KOMAaHJIHOW paboThl MpH | 3PPeKTUBHOI TOJIEPAHTHOM KOMaHJHONW  paboThI
KOH(ECCHOHANBHBIE U | BOCIPUATHHU TOJIEPAHTHOM KOMaH/IHOH paboThl | BOCIIPHUATHH npu TOJIEPAHTHOM
KYJIBTYPHBIE Pa3JINUMs | COIMAIBHBIX, BOCHIPUSTHN pu TOJICPAHTHOM | COIHATLHBIX, BOCTIPUSATHHN
ATHUYECKHUX, COLIUAJIBHBIX, BOCTIPUATUU STHUYECKHX, COLIMAJIbHBIX,
KOH()ECCHOHATBHBIX | STHUYCCKUX, COIHAJILHBIX, KOH()ECCUOHATBHBIX U | STHHYECKHX,
u KYJIBTYPHBIX | KOHPECCHOHANBHBIX U | ’THUYECKHUX, KYJIBTYPHBIX Pa3IUYMsIX | KOH()ECCHOHATBHBIX U
pa3TUIHSIX KYJTBTYPHBIX DPA3IHYUSAX | KOHPECCHOHAIBHBIX W | B3aUMOJICHCTBUS; KYJIBTYPHBIX
B3aMMO/ICICTBUS; B3aMMO/ICHCTBHS; KYJIBTYPHBIX Pa3IHuusix pa3TUIUIX
B3aUMOJCHCTBUS; B3aMOJICHCTBUS;
yMeTh: CdopmupoBanHoe B nenom ycnemnoe, Ho | B nenom ycnemHoe, Ho | @parMeHTapHOE
-TOJIEpAaHTHO yMeHHe paboTaTh B | cofepikaliee HE  CHUCTEMaTHYeCKOe | yMEHHE OpPTraHHU30BaTh
BOCIIPUHHUMATH KOMaH7e, OTJIeNbHBIE TPOOeNnsl B | yMeHHe paboTaTh B | CBOIO  paboTy B
COITHAITLHBIE, TOJICPAaHTHO yMEHUU paboTaTh B | KOMaHIE, TOJIEPAHTHO | KOMaHJE, TOJEPAHTHO
STHUYECKHE, BOCIIPUHHUMATH KOMaHjle, TOJICPAHTHO | BOCHIPHUHUMATH BOCIIPUHUMAS
KOH(ECCHOHATILHBIE | COIMATIbHBIE, BOCTIPUHIMATh COIMAJILHBIC, conrajIbHbIC,




u KYJIbTYpHBIE | STHUYECKHE, COlLIMaJIbHBIE, STHUYECKHE, STHUYECKUE,
paznuuus KOH()ECCHOHANIBHBIE W | STHUYECKUE, KOH()ECCUOHATbHBIE U | KOH()ECCUOHATBHBIC H
B3aMMOJICHCTBHS KyIbTYpPHbIE pa3Iuuusl | KOHPECCUOHANbHbIE U | KyJbTYpHBIE PpazIuyusl | KyJbTypHBIE
npu pabote B | B3aUMOJICHCTBUSL  TPH | KyAbTYpHBIC PA3IUYMs | B3AUMOJCUCTBUS  TIPH | pa3IuIHs
KOMaH/IC; paboTe B KOMaH/IE; B3aMMOJCHCTBHUS  Tpu | paboTe B KOMaH/E;

paboTe B KOMaHJIE;
BJIA/IETh: VYcenemnoe u | B nenom ycnemnoe, Ho | B nenom ycnemnoe, Ho | @parmeHTapHOe
- CITIOCOOHOCTHIO CHUCTEMAaTUYECKOe coziepxaiiee HE  CHCTEMAaTHYeCKOE | BIQJICHUE HaBBIKAMHU
paboTaTh B KOMaH/JIe, | BIaJeHUE HABbIKAMU | OTJEJbHbIE  MPOOEINHI | BIaJieHHe  HaBbIKaMu | pabOThl B  KOMaH7eE,
TOJICPAHTHO paboTel B  KOMaHJE, | BIaJICHUE  HaBBIKAMH | palOTBI B KOMaHJIE, | TOJEPAHTHO
BOCIPUHUMAS TOJIEPAHTHO paboTel B  KOMaHje, | TOJIEPAHTHO BOCIIPUHUMAs
COLMAJIbHBIC, BOCIIPHHHUMAS TOJICPAHTHO BOCTIpUHUMAS CollMaJbHBIC,
STHUYECKHE, coliajbHbIe, BOCTIpUHUMAS COLIMaJIbHBIE, STHUYECKUE,
KOH()ECCHOHANILHBIC | STHUYECKHE, COILIMAJIbHBIC, STHUYECKHE, KOH()ECCUOHATILHBIC H
U KyJIbTypHBIE KOH(ECCHOHANBHBIE U | STHUYECKHE, KOH()EeCCHOHATIbHBIE U | KYJIbTYPHBIE
pa3naus KYJIbTYPHBIE  pa3iIu4dsl | KOHPECCHOHAIBHBIE W | KyJbTYpHBIC Pa3IUYHsl | pa3IAIHs
B3aMMO/ICHCTBUSL. B3aMMO/ICHCTBUSI. KYJIbTYPHBIE Ppa3Iu4usl | B3aUMOACHCTBHUSI. B3aMMOJICHCTBHS

B3aMMOJIEUCTBUS.




6.3. BapuaHTBI OlIEHOYHBIX CPEICTB

6.3.1. TecTtupoBaHue KOMIbLIOTEPHOE

6.3.1.1./1opsook nposedenus

TecTupoBanre KOMITBIOTEPHOE MO UCHUTUTHHE «DU3UKa» IPOBOAUTCS JBa pas3a

B TeueHue ceMmecTpa. baHK TECTOBBIX 3aJaHUN COIEPKUT CIHCOK BOMPOCOB U
pa3JIMuHbIC BAPUAHTHI OTBETOB.

6.3.1.2. Kpumepuu oyenueanus

Pe3ynbTaT TecTa 3aBUCUT OT KOJMYECTBA BOIPOCOB, Ha KOTOpbIE ObLI J1aH
paBUJIbHBINA OTBET.

6.3.1.3. Codeporcanue oyeHouHo20 cpedcmaea



TecTOoBBIE 3alaHMsA 1JIl ONCHKH YPOBHS C(l)OpMI/IpOBaHHOCTI/I KOMl'[eTeH]_[I/Iﬁ

Kon TecToBbIe BOITPOCKHI BapuaHThl 0TBETOB
KOMIIETEHIINU 1 | 2 | 3 4 5
HucnunnuHapusiii Mmonyis 1.1

1.Yto Takoe Teno oueHb Teno, pazmepamu Teno Teno, koTopoe Teno MakpOCKOMMYECKUX
MaTepHuanbHast TOUKa? MaJIeHbKHX Pa3MepoB KOTOPOTO B JAHHOM | MUKPOCKOIIMYEC | YYaCTBYET KakK BO pasMepoB

3a71a4€ MOKHO KHX pa3MepoB. BpaIiaTeIbHOM, TaK

peHeOpeYb. Y B TIOCTYIIaTETFHOM

JIBHOKCHUU.
2. Kax waiimn —Ar V =Ar-t V=at V=g o AF_dF
MrHoBeHHy10 ckopocth? | V = At V= At—rI)]E ~at
3.3anumute hopmyny, |V =w-R ) R 2 V=o-t
CBSI3BIBAIOILYIO V=— V=— V="
YIJIOBYIO M JIMHEMHYIO R 2 2
OK-4 CKOpPOCTb.
4.3anumuTe ypaBHEHHE —dm ma=F+F P= m\7C dv >Fi=mV +mR?
JIBHOKCHUS Tella F= E P Fdt=m—— i=1
MIEPEeMEHHON MacCHl.
5 3anmure popuyry | F dF A=F.S-cose | A=F-S-sing | ARmlt
MEXaHWYECKOW PabOoTEHI. A= SjSII'\ a A= E
HucuuninuHapusiii Mmoxyib 1.2
1.Kakoe Teuenue [Ipu TakoMm TeueHun Ecnu cnon Takoe Teuenne Ecnu Bpoas moToka Teuenue, npu KOTOPOM
JKHKOCTH HA3bIBAECTCS TPaUEHT CKOPOCTH OT | KUJIKOCTH HabIromaeTcst MIPOUCXOIUT CKOPOCTH BCEX CIIOEB
TypOyJIEHTHBIM? CJI05 K CJIOIO CKOJIB3ST IIpY HEOOJBIINX | UHTEHCHBHOE JKUKOCTH PaBHEI PyT
MHWHUMAJILHBIN. OTHOCHTEILHO CKOPOCTSIX BHXpeoOpa3oBaHue U | JAPYTY.
IpyT npyra, He TEUYEHHUS TepeMenTuBaHue
MepEeMELINBAsCh . JKUIKOCTH. JKUIKOCTH.




2.Kax BEIYHCIIHTD o v="P v=v P v=p/V v=p/S
KMHEMAaTH4ECKYIO V=—
OK -4 BSI3KOCTB? P
3.3amummTe ypaBHEHHE Vv m T pR =9RT p19 =mRT p|\/| =RT m
MenpeneeBa- pv = M pV = M RT
Knaneiipona.
4.Yro Takoe Macca equHHUIIBI O6Bem oHOTO Yucno monekyn | Uucno Monekys B KonnuecTBo Bemectna.
KOHIIEHTPALHSI o0Bbema. MOJISL. B €IMHUIIE 1Mone BemecTsa.
MOJIEKY? o0beMma.
5.Kak nHaiitu cpegHror | 1 | | 0 | 1 | 1 P
JUTHHY CBOOOIHOTO | = = 2 = 2 - 2 o 2
0 ~J27d“n JJ2med 27°n 2z°n
npobera MoJIeKy’
Hucrtunnunapusnii Moxyis 2.1
1..Ecnu anexTpuyeckoe q q £ q — g - E =kqr?
— - — =& — —
0JIE CO3/1aeTCs E =k r E=k 2 2 E=k 3 r
OK- 4 TOYEYHBIM 3apsIOM (, (I’ + R) r
i TO Ha PACCTOSHHUH I OT
HETO HaNpsHKEHHOCTD
paBHa:
2.Kak HanpaBneH Hamnpasnenue Bektopa | Hanpasnenue Hanpasnenue Hanpasnenue HamnpaBnenue Bexkropa
BCKTOpD HaHpH)KéHHOCTI/I HaHpH)KéHHOCTI/I BEKTOpa BCKTOpa BEKTOpa HaHpH)KéHHOCTI/I MPOTUB
o . . i 5

ANEKTPUIECKOTO TOJIS? COBIAJIAET C HaMpsHKEHHOCTH HANPSHKEHHOCTH | HANPSHXKEHHOCTH OT HalpaBJIeHHs CHIIOBON

HampaBJICHUEM CHJIBI, COBIIA/IaeT C COBITIAJIAET C MHHYCa K IUTIOCY. F—

JeicTByIOMIeH Ha HaIpaBlIEHUEM HaIpaBlIEHUEM '

MOJI0KUTENbHBIN CHJIBI, CUJIOBOH JIMHUMU.

3apsn. JeicTByroniel Ha

OTpHUILATENbHBIN

3apsi.




3.I1puHiun ¥ Kaxk10r0 3apsiza (|, - | MO8 Kakioro us HaINpPsHKCHHOCTh P En: e HampsoxéHHOCTH
CyHEPIO3ULINNA CBOE TIOIE H MBI €TI0 3aps0B CHCTCMBL B | PE3YJIBTHPYIOLIC o 1| PE3yIABTUPYIOLIErO MOJIA
DNIEKTPUUECKUX TIONEH | MoskeM paccMaTpHBATh ;)EEESGHGHHOH gig:;:nf{eTT()czKe O=0,+0, +0, OIpeesIeTcs
ze:;J:IquaeTc;{ B 10N g?)f;;;o)z iiﬁ;ﬂcho B3aUMOJIENCTBYIOT | BEKTOPHBIM ;-iolil}il}z;)ﬁg{ocm :ﬁg‘:f:;;:;CKHM
JPYT C IPYTroM CIIOKCHUEM > ; . .
HaIpsokeHHOCTe | HOJICH, CO31aBACMBIX | HANPAKEHHOCTEH MOmeH
i moneit KaXXIIbIM U3 3apAN0B | KaXKAOTO U3 3apsiIOB.
Ka3KJI0TO 13 CHCTEMBI, B TAaHHOH
3apsiI0B. TOYKE CKJIA/IBIBAIOTCS
4 3anummte 3akoH Oma | [=y°E J=vyE J=v/E J=RE I=U/R
B muddepeHITnaIbHO’
dhopme.
5.3anummTe popmyty dA=1Ud=PRdt= dA=PUdt=IRd= | dA=Idt=Pdt= | dA=Udt=IRdt= dA=IU =I’R = U¥R
pabotsl anexTpuyeckoro | U2 dt/R Udt/R Uzdt Udt/R
TOKa.
HucnunnuHapHelii Motyib 2.2
1.Kak cBsizaHbl MEX Ty H = p,uB B=p,uH — Mol _ H B=H
co060ii BEKTOp B=— B=——
HaIpsKEHHOCTU H HoH
MarHuTHOTO TOJIS U
BEKTOP MarHUTHOU
WHIYKITUU?
OK-4 2.Yro takoe MaruutHas | [loka3bIBaeT BO [Toka3zeiBaeT BO IMokaspiBaer kak | SBmsercs [Toka3pIBaeT BO CKOJIBKO
MPOHHUIIAEMOCTh CPe/IbI? | CKOJIBKO pa3 JaHHas CKOJIBKO pa3 JlaHHas cpena XapaKTePUCTHKOM pa3 JaHHas cpelia H3MEHSEeT
cpena ycuimBaet JlaHHas cpena MEHSIET U30TPOITHOCTH MarHuTHOE IoJe.
MarHuTHOE IoJIe. YCHIIUBAET CUITY HarpaBJIeHHEe JTAHHOM CpeIbl
TOKA. MarHuTHOTO
TIOJIAL.

3.3amummre 3akoH buo-

dB = popldl/(4nr?)

dB = popldlsina

dB = popldlsina

dB = popldlsina

dB = popldIsina/(r?)




Cagapa —Jlamnaca.

/(nr?)

/(4mr?)

/(4mr)

4 Kak naiitu cuiny
Jlopenua,
JEHCTBYIOLIYIO Ha
MHOKOSIIUNCS
AIEKTPUICCKUH 3apsia?

F=QvBcosa

F=QvBtga

F=0

F=QvBsina

F=Qvcosa

5.3anumure Gopmyiy
MepHo/ia BpaIeHUs
3apsKEHHON YacTHULIBI B
MarHUTHOM TIOJI€.

BQ

27m

dar

T="2"
0B

HucuumnuHapusiii Mmoxyib 3.1

OK -4

1.OTHOCUTENBHBIN
roKa3arelib
MPENIOMIICHUS! BTOPOI
Cpebl OTHOCUTEIBHO
MIEPBOI ONpeaensaeTcs:

N, 1 =1gis

Uy

Nop=—
o)

nzvl =SIn Il’lpe‘()

n,, =cosa

2.3aK0H IOJIHOTO
BHYTPEHHETO
OTpaKeHUs CBETA
3aIIUCHIBAETCS B BUJIE:

siniy
—— =Ny
sini,

sini,, =Ny,

tgi; =Ny

i1:|1

COSOp=l2,1

3.Kak "Haxonurcs
[IOJIHAs CHJIA CBETA
TOYEUYHOI'0 UCTOYHHUKA?

[=®/(47R)

I=®/(S)

[=®-(4m)

=0/(2n)

=0/(4x)

4.B HeKoTOpO#i TOUKE
UHTEPPEPUPYIOT IBE
KOTE€PEHTHEIE CBETOBBIC
BOJIHBI, 00pa3ys min.

O =2m7 e
m=012,...

O =22m7 rre
m=012,...

5=(2m+1)

, TIe

VA

s=22m+lr

m=0.1,2,....

0=2(m+1)m, rme
m=012,...




Kakosa pa3nocts ¢a3
STHX BOJIH?

m=0.12,...

5.3anumuTe ycnoBue
Max audpaKITnoOHHON’
KapTUHBI OT OJTHOU
IENW UPUHON a

asin @ =+(2m +1);

asin(p:iZm/zl

asinp=+2m+1)4

asing =+(2m-1)1

asing = im%

JuctunnuHapHelii Moxyis 3.2

OK-4

1.Yemy paBHO Ot uncna HeUTpoHOB B | OT yucna Ot uncna Ot uncna OT yucna ANEeKTPOHOB Ha
3apsI0BOE YHUCIIO siApa | Aape. HYKJIOHOB B si[p€. | IPOTOHOB B 3JIEKTPOHOB B siIpe. | opowure.
Z? siIpe.
2.Yto Takoe U30TOmHI? Snpa ¢ onMHAKOBBIM AOGCOTIOTHO ATOMBI € Snpa c onMHAKOBBIM | ATOMBIL, UMEIOLLIUE
YHCIIOM HEHTPOHOB. OJIMHAKOBBIC AApPa. | OJMHAKOBHIM YHCIIOM IIPOTOHOB, O/IMHAKOBYIO Maccy.
YHCIIOM HO Pa3HbIM YHCIIOM
3JIEKTPOHOB HA | HEUTPOHOB.
opoure.
3.Kak Haiitu sHepruto E=[zmy+(A-z)m,— E, = [zmp +N+ mﬂ]. | E, = [zmp— Nmp—mﬂ]»c2 Am Am
CBSI3U aTOMHOTO siipa? m,l]c2 E 6 = CT E s C_z

4.Yro Takoe yaenbHas
SHEPrus CBSI3U?

OHeprus CBs3HN,
npuxosascs Ha 1 kr
sapa

OHeprus CBs3N,
MIPUXOAAIIAsICS Ha
1 mpoToH siapa

OHeprus CBA3H,
MIPUXOAIIASICS
Ha | HelTpoH
aapa

OHeprus CBs3H,
npuxosmiasics Ha 1
HYKJIOH si/Ipa

OHeprus CBs3H,
NPUXOASIIAsiCS Ha €AUHUILY
00BéMa simpa.

5.Kak naiitu nedext
Macc aTOMHOTO sipa?

Am=[ZmyH(A-Z) Ma]

Am=[Zmp+ my]-m,

Am=[Zmg+(A)
Mn]-Mj

Am= [Zmp+(Z) mn] -
My

Am=[Zmpt(A-Z) mp]-m,




6.3.1. JlabopaTopHbie paGoThI

6.3.1.1. Ilopsioox nposedenusi

JlabGopaTopHble pabOThI BBIMOIHSIIOTCA OOYYAIOIIMMHUCS CaMOCTOSITENIHO BO
BpeMsl  ayJUTOPHBIX  3aHATUH, B  y4eOHOM  ayJIWTOPUH,  OCHAIIEHHOM
COOTBETCTBYIOIIUM  oOopynoBanueM.  OOyyaromuecs  OPOBOJAT  ydeOHbIE
DKCIEPUMEHTBl M TPEHHUPYIOTCS B NPUMEHEHHH IPAKTUKO-OPUEHTHPOBAHHBIX
TexHosioruid. ITo 3aBepiieHHI0 7a0OPATOPHBIX MCCIENOBAHUA MPOBOJIUTCS 3aIUTa
nabopatopHbIX paboT. OLIEHWBAIOTCS 3HAHWE MaTepHalla U YMEHHUE NMPUMEHSTh €ro
Ha MPaKTHUKE, YMEHHsI M HaBBIKU MO paboTe ¢ 000pPYJOBaHWEM B COOTBETCTBYIOLIEH
peIMeTHOM 00JacTH. OTBeT CTylneHTa OIIEHMBAeTCA IPENoJaBaTeyieM B
COOTBETCTBHUU C YCTAHOBJICHHBIMU KPUTEPHUIMHU.

6.3.2.2. Kpumepuu oyenueanus

bamner B unTepBane 86-100% oT MakCUMaIbHBIX CTaBITCS (MaKCUMAaJIbHBIN
OaJ1 Mo KaXk10¥ J1abopaTtopHOr paboTe mpuBeeH B 1. 6.4), eciiv 00y4aromuMes:

- 000pyI0BaHKE U METO/IbI HCTIOJIb30BaHbI MPABUIIBLHO, MPOSIBIICHA MTPOJIBUHYTAs
TeopeThyYecKasi MoJAroTOBKa, HEOOXOAMMbIC HABBIKK U YMEHHS MOJHOCTHIO OCBOCHBI.
Pesynbrar 1abopatopHoil pabOThI MOJHOCTbIO COOTBETCTBYET €€ LIETISM.

bannet B untepnaine 71-85% oT MakCUMaJIbHBIX CTABSITCS, €CIIM 00YYAIOIIUMCS:

- 000pyI0BaHNUE U METOJIbl UCIOJIb30BaHbl B OCHOBHOM IPABWIILHO, MPOSIBIICHA
CpelHsisl TeopeTuyecKasi MOArOTOBKa, HEOOXOUMbIE HABBIKM U YMEHHS B OCHOBHOM
OCBOEHBI, pe3yJIbTaT J1a00paTOpHOI padOThl B OCHOBHOM COOTBETCTBYET €€ LIEIISIM.

bannel B uatepane 55-70% oT MakCUMaJIbHBIX CTABSITCS, €CIIM 00YYaAIOIIUNCA:

- 000pyZOBaHUE M METOJbl YACTUYHO HMCIIOJIb30BaHbl MPaBUIBHO, MPOSBIICHA
0a3oBasi TEOpEeTUYECKasl MOArOTOBKA, HEOOXOAMMBIE HAaBBIKM U YMEHHUS YaCTHYHO
OCBOEHBI. Pe3ynbTaT 1a00paTopHOi pabOThl YACTUYHO COOTBETCTBYET €€ LIETISM.

Bbamnner B unteppane 0-54% OT MaKCUMAaJIbHBIX CTaBATCS, €CJIM O0yUarOITUMCS:

- 000pylOBaHME€ U METOABbl HCIIOJBH30BAHbI HEMPABWIBHO, IIPOSBIICHA
HEY/IOBJIETBOPUTENIbHAST TEOPETUYECKasl TMOATOTOBKA, HEOOXOJWMBIE HAaBBIKH U
YMEHHUsI HE OCBOEHBI, PE3YJIbTaT JIA0OpaTOPHOU pabOThl HE COOTBETCTBYET €€ LEISIM.

6.3.2.3. Cooeporcarue oyenournoco cpedcmasa
3agaHus U BOIIPOCHI K 3aIiuTe jgabopaTopHbix padot (OK - 4):

Paznen: Mexanuka. Mosekyisipuas ¢pusuka. Tepmoaunamuka

3aaHus ¥ BOIPOCHI K 3aIHUTE JIAOOPATOPHBIX paboT:

Jlaboparopnas padora Nel. IPAAMBIE U KOCBEHHBIE U3BMEPEHUSA

Hear padorbi: OmnpenenieHre JMHEWMHBIX Pa3MEepOB  pa3HbIX Tel C
WCIIOJB30BAaHUEM IITAHTCHIUPKYJIST U MHUKPOMETpPA; HAXOXKJICHHE MacChl Tejla C
MTOMOIIBI0 TEXHUYECKUX BECOB U OMpEeieHUE IIOTHOCTH Marepualia, u3 KOTOpOoro
M3TOTOBJICHO AaHHOE Teso. OleHKa MOrPeIIHOCTeH N3MEPECHMUIA.

Bonpocsl k 3amure:

1. CucTembl eIMHUIL, OCHOBHBIC Y TIPOWU3BOJIHBIC CTMHUIIBI.

2. Kakue BaM M3BECTHBI U3MEPUTENIbHbIE MHCTPYMEHTHI U Bechl (Kakue

dbu3nYecKkre BeTUIUHBI OHU U3MEPSIOT)?

3. PacckaxuTe u mpuBenUTe MPUMEPHI MIPSMBIX U KOCBEHHBIX H3MEPEHUH.

4. PacckaxuTe M MOKaXUTE YCTPOUCTBA MITAHTECHITUPKYJIST U MUKPOMETPA.



5. OObsicHuTEe CMOCO0 M3MEPEHUs TeJl C TMOMOUIBI0 IITAHTCHUUPKYIS W
MukpomeTpa. M3mepbTe Kakoe-11ubo Teno.

6. UTo Takoe HOHUYC U KaK HaXOAUTCS TOYHOCTh HOHUYca?

7. YcTpoiCTBO BECOB U MpaBUJia B3BEIIMBAHUS HA BECAX.

8. OOBsicHUTE MpaBUJIa HAXOXKIEHUSI a0COIOTHBIX U OTHOCHUTENIbHBIX OIINOOK,
UX CMBICII.

Jlaboparopnas pabora Ne8. OIIPEAEJEHUE KO2®OUIIMEHTA
JIMHAMMYECKOM BSI3KOCTH BO3JTYXA

Hean paGorbi: Omnpenenenne KodpduimeHTa AUHAMHUYIECKON BS3KOCTH
BO3MIyXa, CpeIHEN IIUHBI CBOOOTHOTO mpobera u 3GHEKTUBHOTO JUaMeTpa MOJICKYIT
BO3/yXa METOJOM M3MEPEHUS Pa3HOCTH JIABJICHUI MPU MPOTEKAHUH MOTOKA BO3AyXa
yepes Kanujuisip.

Bonpocsl k 3amure:

1.YTo Ha3bIBaeTCs sIBJICHUEM TIepeHoca’?

2.3amnucatb U 0OBSICHUTH 3aKOH BA3KOCTH.

3.YTo Takoe rpaIueHT CKOPOCTH?

4.KakoB pu3nyeckuii CMbICT KO3PPUIIMEHTOB JUHAMUYECKOMN U
KHMHEMaTHU4E€CKOM BS3KOCTU?

5.Kakoe TeueHue Bo3ayxa ()KUJIKOCTH) HA3bIBACTCS JIAMUHAPHBIM?
TypOyneHTHbIM?

6.Yucio Peitnonbaca.

7.@opmyna [Tyazeitns.

8.Ha cTtexnax OKOH JBMKYILETOCS aBTOOyca MPsIMOM JOK/Ib OCTABIISIET KOCHIE
cieapl. O0BACHUTH TouemMy? OTYEro 3T Clebl UMEIOT Pa3HbIM HAKIIOH?

9.IToyemy mo3amu OBICTPO JBIKYIIETOCS aBTOMOOWIIS KITYOUTHCS MBI ?

OCHOBHBIE TEOPETUYECKUE TMOJOKEHHUS, IOCIEI0BATEILHOCTh BBITIOJHECHUS
paboThl, METOJMKA, TIpaBuiIa OGOPMIICHHSI M BapUaHThl MHAWBUIAYATbHBIX 3aJaHUMA
10 JIabopaTOpHBIM paboTaM OMHUCaHbl B TAOOPATOPHOM MPAKTUKYME:

Jeossuxun M.H., Yepxkacc M.A., [{eosuuxun H K., Kabupos P.P., Hacumyniuna
C.C,Hosuxkosa A.X. Xacanosa I'A. Mexanuka u Mmonexyiapuas @usuka:
1a60pamopHblil NPAKMUKym no oucyuniune « Pusuxa» 051 0aAKaIa8po8 MexHU4ecKux
HanpaeieHuti n002omosKku ecex opm odyuenus. - Anomemvesck: AI'HU, 2017. -

112c.
Pa3znes: DiieKTpU4YE€CTBO U MATHETU3M

Jlabopatopnas pabora Ne 1. U3SYUEHUE DJIEKTPOCTATUYECKOI'O
HoJIsA

Heanb padoThI: O3HaKOMHTHCS c METOJIOM MO/JICJIMPOBAHUS
ANEKTPOCTATUYECKOrO TOJSI C MOMOUIBI0 3JIEKTPOJUTUYECKON BaHHBI, UCCIIEIOBATH
MOJIe I PA3IUIHBIX (OPM DIEKTPOIOB M TPAPUUECKU MPEICTABUTH €T0 JIMHUSIMHU
PABHOTO MOTEHIMANA U CUJIOBBIMU JIMHUSMU

Bonpocsl k 3amure:



1. Kakue ycinoBHs JOJDKHBI OBITh BBINOJHEHBl MPU  MOJEIUPOBAHUU
AIEKTPUYECKOTO MOJISI METOIOM AJIEKTPOIUTHUECKON BaHHBI?

2. Kakue npeumyliiecTBa JaeT 3aMEHa M3YUYEHUS MOJsl HETOJBUKHBIX 3apsoB
M3Y4YEHHUEM TOJIs1 CTAIlMOHAPHOTO TOKa?

3. Kakue (hakTopsl BIUSIOT HA TOYHOCTh U3MEPEHUN B JaHHOU pabore?

4. Kakue cBoMCTBa MO XapaKTEPU3YIOT HAMPSHYKEHHOCTh U MOTEHIIAAN ?

5. Chopmynupyiite Teopemy Octporpaackoro-I'aycca m mpumeHuTe €€ is
BBIYUCIICHUS TOJIsI OECKOHEYHO MPOTSHKEHHOM PaBHOMEPHO 3apsKEHHOU TIOCKOCTH,
HUTH, cHephl.

6. Jlokaxxute, 94TO CHJIOBBIE JTUHUU MEPIECHIUKYISIPHBI K SKBUIIOTCHIIMAITBHBIM
MTOBEPXHOCTSIM.

7. KakoBO yC10BH€ NOTEHIHATBHOCTH MOJIA

JlaGoparopuas pabdora Ne9. OIIPEAEJEHME YIAEJBHOI'O 3APSJIA
QJIEKTPOHAMETOJI0OM MAI'HETPOHA

Heanb padoThl: onpenenuTh OTHOILIEHUE 3apsja JJIEKTpOHA K €ro macce
METOJIOM OTKJIOHEHUS JIBHXKYILETOCS 3JIEKTPOHA MATHUTHBIM TTOJIEM.

Bonpocsl k 3amure:

1.YTo Ha3bIBaeTCS yAEIBbHBIM 3apSA0M JIEKTPOHA U KaK €ro MOYKHO HaWTH?

2.Hanucath BbIpaXKE€HUE JUISI CWUJIbI, JEHCTBYIOIIEH Ha 3apsja: a) B
AIIEKTPUYECKOM T0Jie, 0)B MarHUTHOM moJje. Kak HampaBieHbl BEKTOPHI ATUX CHII B
CJIy4ae MOJOXKUTENBHOTO 3apsiia? OTPULATEIbHOTO?

3.Kak Oyner nBuratbcs 3apsa)B OJHOPOAHOM OJJIEKTpuueckoMm Tonie? 0)B
OJIHOPOJAHOM MArHUTHOM IIOJI€, €CJIA 3apsAJl BJIETAET B MOJIE C HEKOTOPOU CKOPOCTHIO
napasuiesibHO; MEPHEHANKYISPHO; IO YIJIOM K JIMHUSM HANPSHKEHHOCTH?

4 HapucoBaTh CXeMy YCTaHOBKH, OOBSICHUTh Ha3HAYEHUE MTPUOOPOB.

5.HapucoBaTbh cOPOCOBYIO XapaKTEPUCTUKY MarHETPOHA, OOBSICHUTH €€.

6.BriBecT popMyity AJis onpeneneHus yAeIbHOro 3aps/ia AIeKTPOHA.

OCHOBHBIC TCOPETUYCCKUE TIIOJOKEHHUS, IIOCICIOBATEILHOCTh BBITIOJIHCHUS
paboThl, METOJMKA, TIpaBuiIa O(GOPMIICHHSI M BapUAHThl WHAWBUIAYAITbHBIX 3aJaHUM
1o JIabopaTOpHBIM paboTaM OMHUCaHbI B TAOOPATOPHOM MPAKTUKYME:

Jeoswkun H.K., Kabupos P.P., Haeumynmuna C.C., Hosuxoséa A.X,
Onekmpuuecmeo U MacHemusm: J1aOOPAMOPHbIL NPAKMUKYM N0 OUCYUNJIUHE
«Dusuxay 0na 0aKanIa8pPo8 MeEXHUYEeCKUX HANnpasileHuil No020MOBKU 6cex @opm
ooyuenus.- Anomemoesck: AIHU, 2017. -64c.

Pa3nen: Ontuka. Atom. Sapo

Jlaboparopnas pa6ora Ne 1. OINPEJAEJEHUE JITOKA3ATEJIS
MNPEJJOMJIEHUSACTEKIJIA C IOMOIIIBIO MUKPOCKOITA

Heap paGoTbl: 03HAKOMUTHCS C PabOTOMl MHUKPOCKONAa M C €ro MOMOIIBIO
OTIpEECTUTh MOKa3aTeNb MPETOMIICHHUS CTEKIIA.

Bomnpocs! k 3amure:



1.CdhopmynupyiiTe OCHOBHBIE 3aKOHBI T€OMETPUUECKONW ONTUKU. BbIBOA 3aKoHa
IPEIOMIICHHS CBETA.

2.Uto Ha3bIBaeTCSI  OTHOCHUTEIBHBIM M  a0COJNIOTHBIM  IOKa3aTelsIMU
npesnomieHus: cpenbl? Ilouemy mnpu paccMOTpeHMM mOpeaMera (IITpuxa) uepes
IUIOCKYIO CTEKJISIHHYIO TUIACTMHKY OH Ka)XETCsl PpacIoyIoKEHHBIM Omke? BriBon
paboueit hopMyJIbI.

3.Iucnepcus ceera. Ecim onpeaessTe MoKa3aTesb NPeJOMIEHUS OTAEIBHO IS
KpacHBIX U (PUOJIETOBBIX JIyueH, TO /U KaKUX HYHO OyneT OoJjblle OmycKaTh TyOyc
Mukpockona? 4.Korga OTHOCHUTENIbHAsE MOTPEIIHOCTh H3MEPEHUs IOKa3aTels
TpeIoMIICHUS OyeT OOJBIIE -IPYU TOHKOM WIIA TOJICTOM TTACTHHKE.

5.YcrpoiictBO MUKpOCKona. XOJ JIyded B MHUKPOCKOIIE W OIPEICIICHUE €T0
YBEIIMYCHHS.

JlaGoparopunas padota Ne4. UISYUEHUE UHTEP®EPEHIIUU CBETA C
IMOMOIIBIO BUITPU3MbI ®PEHEJIA

eab padoThl: onpeelieHUe JIMHBI CBETOBOM BOJIHBI C MOMOIIBIO OUIIPU3MBI
Openens.

Bonpocsl k 3amure:

Kaxue BoTHBI (MCTOYHUKH ) Ha3bIBAIOTCSI KOTEPEHTHBIMU ?

2. ®dusnyeckas nmpupoja nHTepdepeHnn (mpumepsl).

3. VYcnoBue HaOmoaeHus uHtrepdepenuun.4. Crnocobbl  MOTyYEHUS
KOTE€PEHTHBIX BOJIH.

5. YcnoBue max ¥ min UHTEPPEPEHIIUH.

6.[IpuBenuTe pacuer uHTEPPEPEHIIMOHHON KAPTUHBI.

7.1lpuMenenne uTepepeHIny B TEXHUKE.

8.LBeTHBIE, «paay>KHbIE», MOJOCHl HAOIIOAAIOTCS HAa HE(MTSIHBIX M MACISHBIX
MJIEHKaX, MBUIBHBIX MY3BIPSX, MJIEHKaX OKCUIOB Ha MOBEPXHOCTH METAUIOB U T.H.
UeM 3T0 00BsACHSETCS

OCHOBHBIC TCOPETUYECCKUE TIOJIOKEHHUS, ITOCICIOBATCILHOCTh BBITIOJHCHHUS
paboThl, METOJMKA, TIpaBuiIa OGOPMIICHHSI M BapUAHThl WHANBUIAYAITbHBIX 3aJaHUM
1o JIabopaTOpHBIM paboTaM OMHMCaHbI B TAOOPATOPHOM MPAKTUKYME:

Aszanuees HM., Jleoswuxun H.K., Kabupoe P.P., Hacumynrnuna C.C., Hosukosa
AX., @ununnos A.B., Xacanosa I'A. Onmuxa. Amomuas u sdepHas Qusuka:
1a60pamopHblil NPAKMUKym no oucyuniune « Pusuxa» 051 0aAKaIa8po8 MexHU4ecKux
HAnpaesieHutl n002omosKu ecex popm obyuenus. - Anomemvescx: AI'HU,2017.-88C.

6.3.3. IIpakTuyeckue 3a1aun
6.3.3.1. [lopsioox nposederust

Breimonnenue MPAaKTHYCCKUX 3agad OCYyHICCTBIIACTCA CTyACHTaMU Ha
MPAKTUYCCKUX 3aHATHUAX W CAMOCTOATCIBHO C HCIIOJIb30BAHHUCM JICKIIMOHHOI'O
Marepuajia, a TaKXE MaTCpuaJIOB M3 CIIMCKa peKOMeHﬂOBaHHOﬁ OCHOBHOM H
HOHOHHHTGHBHOﬁ JUTEPATYPHhI, yIICGHO-MGTOI[I/IIICCKI/IX I/IS,Z[aHI/Iﬁ N HOPMATHUBHO-



IPaBOBbIX HMCTOYHUKOB. OTBET CTyJEHTA OLIEHUBAETCS NPENOAABATEIEM B
COOTBETCTBHUM C YCTAHOBJIIEHHBIMU KPUTEPUSIMHU.

6.3.3.2. Kpumepuu oyenueanus

bamnet B untepBane 86-100% oT MakcuManbHBIX (MaKCHUMAaJIbHBIM Oalii
MIpUBEJICH B 1. 6.4) cTaBsTCS, €Clu 00yJaromuiics:

- yMeeT pa30ouparh albTepHATUBHBIC BAPUAHTHI PEIICHUS MTPAKTUYECKUX 3a]1ad,
Pa3BUTHI HABBIKM KPUTHYECKOTO aHAM3a MpOoOJieM, MpeayiaracT HOBBIC PEIICHUS B
paMKax MOCTAaBJIEHHOM 3a/1a4u.

bannel B untepsane 71-85% oT MakCUMalIbHBIX CTAaBSITCS, €CIIM 00YYaIOIUNACS:

- TIOKa3aJ YMEHUE CaMOCTOSITEIIBHO PEMIaTh KOHKPETHBIE MPAKTUYECKUE 3a1a4H,
HO JIOIYCTHUJI HEKPUTUYHBIE HETOYHOCTHU U JJOKA3aTEIbCTBA B OTBETE U PEIICHUMU.

bannel B uatepane 55-70% oT MakCUMalIbHBIX CTABSTCS, €CIIH 00YYaIOIUNACA:

- B COCTOSIHMM peliaTh 3a/laud B COOTBETCTBUU C 3aJaHHBIM aJTOPUTMOM,
OJIHAKO JTOMYCKAaeT psii OMMOOK MPHU PEIICHUE KOHKPETHOW MPaKTUYECKOMN 3aauu 13
qyucia IpeayCMOTPEHHBIX pabouel MporpaMMoOM TUCITUIIINHBI.

bannet B untepaine 0-54% oT MakCUMaJIbHBIX CTaBATCS, €CITU O0yUYarOIIHICS:

- JIONyCKaeT TpyOble OMMUOKM B PEIICHUH THUIMOBBIX MPAKTUYECKUX 3a]ad
(HeyMeHHe C TOMONIBI0 TIpernojaBaTeiisi MOJYyYUTh TPABUIBHOE pEIICHUE
KOHKPETHOM TpPaKTHUUYECKOM 3aJaud M3 4Yucla MPeayCMOTPEHHBIX padoueit
MPOTPaMMOM TUCIIUTUINHBI).

6.3.3.3. Codepoicanue oyeHouHo20 cpedcmea

[IpumepHble BapUaHThl MPAKTUYECKUX 3a7ad JJIS OLEHKH C(HOPMUPOBAHHOCTH
kommerennuu OK -4:

Pa3znes: DiileKTpOMarHeTu3M M BOJIHbBI

IpakTnueckoe 3ansaTue Nel DiekTprueckoe moJie

Hean: 3akpenuTh 3HaHUS MO TeMe «DIEKTPUUYECKOE IMOoJye», CHOPMUPOBATH
YMEHHS U HaBBIKM HaXOXJIeHUs (PU3UUYECKON BEJIMUUHBI, €€ BhIpaXKEHUE U3 (DOPMYJIBI.

1. Cuna rpaBUTAIIMOHHOTO MPUTSKEHUS ABYX BOJSHBIX OJIMHAKOBO 3aPSyKEHHBIX
kanenab paauycamu 0,1MM ypaBHOBEIIMBAECTCS KYJIOHOBCKOW CHJION OTTAJIKWUBAHUSI.
OnpenennTs 3apaz Kaneiab. [11oTHOCTs Boabl paBHa 1 r/em® .

2. OnpenenuTh HANPSHKEHHOCTh JJIEKTPOCTATUYECKOTO TMOJA B TOYKE A,
PaCIIOJIOKEHHOW BJOJIb MPpsAMOM, coeaunsitonieit 3apsaabl Q1 =10 uKn u Q2 =-8 uKn
M HaXOJAIIEWCS HAa PAcCTOSSHUM T=8CM OT OTpHIATEIbHOTO 3apsna. PaccrosHue
Mex Iy 3apsnamu 1=20 cm.

3. Caunrnosni mapuk (p=11,3 r/ cm3) nuamerpom 0,5 cM moMenieH B
ranepud (p =1,26 t/cm3 ). OnpenenuTh 3apsn NIapuka, €CIU B OJHOPOIHOM
ANEKTPOCTATUYECKOM TIOJIE IIApUK  OKa3aJicsl B3BELICHHBIM B  [JIMIEPUHE.
DJIEKTPOCTATUYECKOE MO0JI€ HAMPABICHO BEPTUKAIBHO BBEPX, U €r0 HAMPSKEHHOCTh
E=4 kB/cm.[1.61 uKn]

4, Onpenenuts notok ®E BekTOpa HANPSIKEHHOCTH AJIEKTPOCTATUYECKOTO
noJig yepe3 chepuyecKyro MOBEPXHOCTh, OXBATHIBAIOIIYIO TOYeUHble 3apsapl Q1
=50Kn un Q2 =-2uKn [339 B=Mm]



S. JIBa ToueuHbIx 3apsga ql m q2 HaxomsATCA Ha PACCTOSHUU ' OPYr OT
npyra. Ecnm paccTossHME MeEXAy HHMHU YBEJIMYMBAeTCd Ha S5 cM, TO cujia
B3aUMOJICHCTBUSA YMEHbIAaeTcs B 3 pa3a. Haiitu paccrosinue r.[7 cM]

6. JIBa TOUEUHBIX 3apsia B BAKyyM€ B3aUMOJCUCTBYIOT C TAKOM K€ CUIION
Ha paccTosiHuU rl = 27 MM, KaKk M B )KHUJKOCTH Ha paccTosiHuU r2 = 3 MMm. B kakyro
KUJKOCTB NOTPY3WIH 3apsiabl? [81]

7. Tpu onuHakoBBIX TOYeUHBIX 3apsaa ql = g2 = q3 = 30 vKn
pacnoJIoKEHbl B BEPUIMHAX PABHOCTOPOHHETO TpeyrojibHWKA. Ha Kaxablid 3apsin
neictByer cuia  F =9 mH. Hailtu 1immHy cTOpoHBI TpeyrojibHUKA.[39,5MM]

8. Tonkoe kombO pamguycoM R = 8 cM Hecér 3apsa, paBHOMEPHO
pactpenenéHHbli ¢ JuHEHHOW TMoTHOCTRI0O T = 8 HKn/M. Omnpemenuts cuiy,
JNEUCTBYIOIIYI0O Ha ToueuHbll 3apsa Q = 8,85 HKn nomeménnoit B TOUKe,
PaBHOYZAIEHHOM OT BCEX TOUYEK KOJbla HA paccrosiHue r = 10 cM.[19,2 MkH] .

Q. ITo moBepxHOcTU cdepbl paauycoM 50 cM paBHOMEPHO pacHpeneséH
3aps]l ¢ MOBEPXHOCTHOM TIOTHOCTHIO 8,85 HKi/M2. Onpenenutsh HANpsKEHHOCTD U
MOTEHITUA JIEKTPUIECKOTO MoJis Ha ToBepxHocTH cdepsl .[1000B/Mm;500 B].

10. Mexnay  aBymMss ~ OECKOHEUYHBIMH  PAaBHOMEPHO  3apsSKECHHBIMU
Pa3HOMMEHHO TIUIACTUHAMHU C TIOBEPXHOCTHOM IUIOTHOCTHIO 3apsana 8,85 HKi/m
HaxXOAMUTCSA KBaJapaTHasg pamka co crtopoHo 50 cm. HaiWtu noTok BekTopa
HaIpsOKEHHOCTH 4Yepe3 3Ty paMKy, €clIM €€ IUIOCKOCTh COCTABIISIET C JIMHUSAMH
HanpspkEHHOCTH yrout o = 30°.[125 Bwm].

IIpakTnyeckoe 3ansaTue Ne2. [IpoBOAHUKH B JICKTPUYECKOM I10J1¢

Hean: 3akpenute 3HaHUA MO TeMe «IIpOBOIHHMKM B 3JIEKTPUYECKOM IIOJIEN,
chopMHpPOBATh YMEHUS W HAaBbIKK HAXOXIEHUS (U3MUYECKON BEIMYMHBI, €€
BBIpaXKEHHE U3 (OPMYIIBI.

1. EmkocTh GaTtapen KOHIEHCATOPOB, OOpa30BaHHON JABYMsI MOCIEAOBATEIHHO
coelMHEHHbIMU KoHJeHcaropamu , C=100n®, a 3apsn Q=20 uKu. Onpenenutsb
€MKOCTb BTOpPOT0 KOHJAEHCATOpa, a TaKXe Pa3sHOCTU IMOTEHLMAJIOB Ha OOKJIaaKax
KaXX10ro KoHaeHcaropa, eciim Ci; =200 nd.

2.BO0 CKOJNBKO pa3 HM3MEHUTCS CUJIa B3aUMOJCHUCTBUS MEXKIY IUIACTUHAMHU
IJIOCKOTO BO3AYIIHOIO KOHJEHCATOpa, €CIM MPOCTPAHCTBO MEXAY IMIACTUHAMMU
3allOJIHUTh KUJAKAM JIMAJICKTPUKOM C MPOHUILIAEMOCTBhIO € = 7?7 PaccMoTpeTh aBa
cliyyass a) KOHAEHCATOp TMOCie 3apalKd OTKIOYEH OT HCTOYHHMKA TOKAa.
0)KOHJIEHCATOP MOAKIIOYEH K HCTOYHHUKY TOKA.

3. KabGenr mpexacraiasier coO0M HMUIMHAPUYECKUNA KOHIAEHCATOP, Padyc
BHYTPEHHHUH >XKUJIbI KOTOPOro 1 cM, BHEMIHMM 3 CM, IPOCTPAHCTBO MEXKIYy HUMU
3aMO0JHEHO JTUANEKTPUKOM C € = 7. OnpenenuTs 3apsii, NPUXOIAIIUNACI HA €AUHUILY
JUTMHBI KaOesl, Mpy HanpshKeHur Mexay xuinamu 200 B .

4, OT BHYTpEHHEro IMWIMHAPA BO3AYIIHOTO KOHAEHCATOpa paanycoM 1 cm
OTOPBAJICS NEKTPOH, U TOJIETEN MO/ IEUCTBUEM 3JIEKTPUUECKOr0 MOJIS O IPSIMOM K
BHEILIHEMY LUIUHAPY paaunycoM 5 cM. Kakyro ckopocTh OH OyaeT uMeTh mpoJieres 1
CM, €CJIM HaIIPSKEHUE IEKTPUUECKOTOo Mo Mexay uuinusapamu 100 B?



S. [Inockuit KOHIEHCATOp, COCTOSUIMN M3 ABYX NapajlieldbHBIX TUIACTHH
pacHoJIOKEHHBIX HAa  paccTossHMM 8,85 CM, 3amlojHEH JIUPJIEKTPUKOM  C
IPOHUIIAEMOCTHIO € = 2 U 3apsikeH 10 HanpspkeHus 100 B. Onpenennuts mIOTHOCTH
HHEPTUU ANEKTPUUECKOr0 MOJIsi BHYTPHU KOHJIEHCATOPA.

6. KonneHncatop BBITIONIHEH B BHUJE JABYX KOHILEHTPUYECKUX cdep
paguycamul cM u 5 cm. BHyTpenHss cdepa ucmyckaer 3a 1 cek C Kaxaoro
kBajgpaTHOro cantumerpa 1010 3mekTpoHOB ¢ HavambHBIMU ckopocTsmu 103 wm/c.
Yepes kakoe Bpems, MOCIE Hadajga Ipouecca, 3apsj] Ha KOHJEHCATOpE MepecTaHeT
BO3pacTaTh?

7. JIBa OIMHAKOBBIX BO3QYIIHBIX KOHJEHcaTtopa eMkocTbio mo C = 100
MK® CcOeIMHEHBl TOCIEAOBATENIbHO M MOAKIOYEHbl K HCTOYHHUKY TOKa C
HanpspkeaneM U = 10 B. Kak u3menuThscs 3aps Ha KOHAEHCATOPaxX, €CJIU OJUH U3
HUX MOTPY3UTh B IUAJIEKTPUK C TUAIEKTPUUECKON MPOHUIAEMOCTBIO € = 27

8. JIBa OIMHAKOBBIX IUIOCKMX BO3IYIIHBIX KOHJEHCATOPA COEIUHEHBI
IIOCJIEIOBATEIBHO U MOJAKIIOYEHBI K HCTOYHUKY TOKA. BO CKOJBKO pa3 yBeIMUYUTHCSA
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJI B OJTHOM M3 HHUX, €CJIM JPYTOM 3alOJIHUTH C
JTURJIEKTPUKOM C TUAIEKTPUYECKON MPOHUIAEMOCTBIO € = 37

9. Kakoe xommuectBO TemnoTrel (Q  BBIACIUTCA IPU  3a3€MIICHHUH
3apspKeHHOTO 10 noteHnuana @ = 300 B mapa paaunycom R = 5 cm?
10. HaiiTnu moBEpXHOCTHYIO ILIOTHOCTH 3apsiia Ha IUIACTHHAX IUIOCKOTO

KOHJIEHCATOpa, €CIIN AJIEKTPOH, HE UMEBIIMM HAYAIBHOU CKOPOCTH, IPOWUJS IYTh OT
OJIHOM TUTACTUHBI K APYroi, mpuodperaet ckopocTh v = 10Mwm/c. PaccTosinue mexay
mnactuHamMu d =3 cm .

IpakTnueckoe 3ansaTue Ne3,4. [IocTOSIHHBIN JIEKTPUYECKHUI TOK

Hean: 3akpenuts 3HaHUA 1O Teme «IIOCTOSIHHBIN DIEKTPUUECKUN TOKY,
chopMHpOBAaTh YMEHUS U HABBIKU HaXOXJEHUS (U3MYECKON BEIMYUHBI, €€
BBIpaKEHHE U3 (OPMYIIBI.

1. Cuna Toka B mpoBojHHKe HapacTaeT oT 1 A mo 2,6 A 3a 10 cek. Ckoabko
AJIEKTPOHOB IPOILJIO YEPE3 MONEPEYHOE CEYEHUE IPOBOJHUKA 3a 3TO BpeMs?

2. Cuia ToKa B TPOBOJAHUKE paBHOMEPHO HapacTtaeT oT Ip =0 no [=2A B TeueHue
BpeMeHu t=5 ¢.OnpenenuTs 3apsij, NPOEAIINI B IPOBOAHUKE.

3. [To megnomy nipoBogHUKY ceueHreM 0,8 MMm2 teuet Tok 80 MA. Haiitu
CPEAHIOK CKOPOCTh YHOPSIOYEHHOI'O NBHKEHUS DJEKTPOHOB BJOJb IMPOBOJHUKA,
npejyiarasi, YTo Ha KaXXIbli aTOM MEIu MPUXOAUTCS OAWH CBOOOJHBIN 3JIEKTPOH.
ITnotHoCcTh Meau =8,9 r/cM3 .

4, Cuna Toka B mpoBOoAgHUKE compoTuBieHueM R=120 Om paBHOMEpHO
Bo3pactaeT ot lo =0 no Imax =5A 3a Bpems T =15c. Onpenenuts BblICIUBIIEECS 32
ATO BpEMs B MPOBOIHUKE KOJUYECTBO TEIJIOTHI.

d. [110THOCTH AJEKTPUYECKOTO TOKAa B MEAHOM mpoBoze paBHa 10A/cm2
OnpenenuTs yACNbHYIO TEIIOBYIO MOIIHOCTh TOKA, €CIU yAEIbHOE COMPOTUBIICHHUE
Menu p =17 HOM=M.

6. ITo megnomy npoBoay ceueHuem 1,7 Mm2 uner tok 2 A. Onpenenursb
CUJIy BBI3BIBAIOLYIO HAIIPABJICHHOE JABWKEHHE OJJIEKTPOHOB, JCHCTBYIOLIYIO CO
CTOPOHBI ANEKTPUUYECKOTO TOJISL.



7. N3 kycka npoBoiioku conpoTtuBieHueM R =9 Owm cnenano konbio. ['ne
clielyeT NPHUCOCIUHUTh TMPOBOJAA, TMOABOMASIIME TOK K KOJBILy, YTOOBI €ro
conpoTuBieHUEe paBHsioch 2 Owm? Haiitu oTHomenue jumH ydactkoB 11/12, Ha
KOTOpBIE MOJIBOSIINE MPOBOAA JIETSAT KOJIbIIO.

8. OOmiee  compoTUBIIEHHE JBYX  IOCJEIOBATEIbHO  COETUHEHHBIX
poBOJHUKOB 5 OM, a mapasiensHo coenuHEHHbIX 1,2 Om. Halitu conpoTruBiieHHe
Ka)XJI0T0 MPOBOJTHUKA.

9. B nens, cocTosnlyro U3 akKKyMyJTOpa U PE3UCTOpa CONPOTHUBICHHUEM
10 Owm, BKIIOYAIOT BOJIBTMETP, CHauaja MOCJEIOBATENIbHO, a 3aTeM MapalljIeibHO
pesuctopy. O0a moOKa3zaHHs BOJIBTMETpPA OKA3bIBAIOTCA OJUHAKOBBIMHU. KakoBo
BHYTPEHHEE COIPOTUBJICHUE AKKyMYJISITOpA, €CIU COMPOTUBICHUE BOJIbTMETpa 1
KOM?

10. bartapes umeer »3.4.c. 10 B u BHyTpeHHee comnpoTuBiieHHe 1 = 2 OMm.
Omnpenenuts KIIJ[ 6aTapeu npu cuie Toka B enu 2 A.

11.Hacxeme es=10B, r1 =2 Om, & =
15 B, r, =3 Owm. IIpu kakoM 3HAaYECHHUH €3 TOK £ £ £
yepe3 TPETUH HCTOYHUK HE TCUET? - -4
2 r ZN
12.ITo cxeme ompeAciuTh CHUIy TOKa B
Oartapesix u peocrare; eciim € = 1 B, r; =5 Y Irl
Om, & = 10 B, rh=20mM R=2 Om.
[1A;3A;2A] |
€2 L2
| I
R

13.Haiith cwiy TOka B OTHEIbHBIX
BETBAX MOCTHKA YWTCOHA, €CJIM CuJa
UIYLIEro 4epe3 rajbBaHOMETP paBHA HYIIIO. Rs Rs
€=24B,R;=100mM, R, =2 Om, R3 =4 Om.
BHyTpeHHUM CONPOTHUBICHUEM HCTOYHHUKA A C
TOKa MpeHeOpeyb.

R1 R2

14.0Onpenenute 9/IC 1 BHyTpEeHHEE CONPOTUBIIEHNE HCTOYHUKA TOKA, €CIIN MPU
OJIHOM II0JIO’KEHUH JIBH>KKA peocTara amnepmeTp nokasbsieaer |y = 0,2 A, BonbTMETp
U = 1,8 B, a npu apyrom nonoxxennu apuxka I, = 0,4 A, U, =1,6 B[



15./1ea  rampBaHmyeckux  daeMmenta, OJIC
KOTOpBIX € = € = 2 B, coeauHeHbl mapajjielibHO U
3aMKHYTHI HA  PE3UCTOP R. BuyTtpennue
CONPOTHUBJIEHUS 3JIEMEHTOB 1 = 10 OM u I = 2 Om. . ;
Yemy paBHO comnpoTuBieHue pe3ucropa R, ecnu cuna il T

TOKa B MIEPBOM DJIEMEHTE I, =1 A? Haiinure cuisl

&1 ry
L

TOKOB BO BTOPOM 3JICMCHTC U pE3UCTOPC.

IpakTnuyeckoe 3ausaTue Ne5,6. MaruutTHoe moJie

Hean: 3akpenuts 3HaHUA 110 TeMe « MarHuTHOE MoJie», ChOPMUPOBATH YMEHUS
Y HaBBIKU HAXOXXJICHUS (PU3NUECKON BETUYUHBI, €€ BRIPAKEHUE U3 (POPMYIIBI.

1. B oanopomHoMm marHutHoe mosie ¢ umHaykimuer B=0,1 Tn nmomemiena
KBaJpaTHas paMka Iomaaso S=25 cm2 . Hopmainb K IJIOCKOCTH paMKa COCTaBIISIET
C HaNpaBJICHUEM MarHUTHOTO nojisg yroa 60 . OnpeaenuTs BpallaronMii MOMEHT,
NEUCTBYIOIINI HA PaMKY ,eCJIU 10 Hel TedueT TOK [=1A.

2. OrnpenenuTs MArHUTHYIO UHAYKIHIO B LIEHTPE KPYTOBOTO MPOBOJIOYHOTO
BUTKa paguycoMm R=10 cm, no kotopomy teuet Tok [=1A.
3. [To mpssMOMY TOPU30HTAJILHO PACIOJIOKEHHOMY MPOBOJY IMPOMYCKAIOT

Tok I1 =10A . [lox Hum Ha paccrosaun R=1,5 cM HaxoauTCs MapauiebHBIA €My
ATIOMMHUEBBIA MPOBOJ, IO KOTOpoMy mpomyckaror Tok [2 =15 A. Onpenenurs,
KAaKoBa JIOJDKHA OBITh IUIOMIA[h IONEPEYHOI0 CEUYEHHs aTOMHUHUEBOIO MPOBOAA,
4YTOOBI OH yIE€PKUBAJICS HE3aKpemieHHbIM. [noTHOCTS amomunus p =2,7 r/cm3 .

4. B omHopognoe marnutHOoe noJie ¢ uHayknuend 0,1 Tio momemén BUTOK
nmpoBoaa paauycom 10 cM Tak, 4TO IJIOCKOCTh BUTKA COCTABIIIET C HAIIPABICHHEM
MarHUTHOIO ToJis yroi ¢ = 60°. OnpenenuTs Bpallaromiuii MOMEHT, JSUCTBYIOIIUN
Ha BUTOK, €CJIM 110 HEMY TE€UET TOK 2A.

5. B 0aHOpPOIHOM MAarHUTHOM IMIOJI€ HAXOJUTCS MPSIMOYTOJibHAash paMKa
JUIMHON 8 CM U mIMpUHON 5 cM, conepxaiias 100 BUTKOB TOHKOW MPOBOJOKU. TOK B
paMke 1 A, a mI0OCKOCTh pamMoil mapajiejibHa JUHUAM MarHUTHOW WHIYKIIHH.

Haittn HanpskEHHOCT MAarHUTHOTO TOJISI, €CJIM Ha PaMKy ACHCTBYET BpallarOLInN
MoMeHT 0,2 Hewm.

6. DONEeKTpOH B HEBO30YXKIEHHOM aToMe€ BOAOPOJIa ABUKETCS MO KPYyroBOM
opoute paguycom 0,53¢10-8 cMm. BbIUKMCINTD MarHUTHBIA MOMEHT SKBHUBAJICHTHOTO
KPYTOBOTI'O TOKa U MOMEHT UMITYJIbCa OpOUTATIBLHOTO ABUKEHUS DJIEKTPOHA.

7. Onpenenute nocrossHHOe HamnpspkeHue U Ha BBIXOJE HMCTOYHHKA, K
KOTOpOMY NPUCOEINHEHA KBAIPAaTHAS paMKa cO CTOpoHOM a = 10 cM, BBIIIOJIHEHHAS
13 NpoBOJHUKA AuameTrpoM 1,13 MM m ynenbHbIM conpoTuBieHHeM 2¢10-8 Omem.
Korga pamKy momMemiarT B OJHOPOJHOE MarHUTHOe mnojie ¢ uHaykuueit 100 mTo,
MaKCUMaJIbHbIA MOMEHT CHUJI, IEUCTBYIOIINK HAa paMKy CO CTOpOHBI moist M = 0,5
Hem.

8. [IpoBosIOUHBIN BUTOK paguycoM 12,56 cM pacronoXeH B IJIOCKOCTH
MarHATHOTO MepuauaHa. B 1eHTpe BHUTKA paclojioKeHa MAarHuTHas CTpPEJIKa,
criocoOHasi BpamaTbCs BOKPYT BEPTHKAIBHOW ocu. Ha Kakoil yrom ¢ OTKJIOHUTCS



CTpeJiKa, €CIM IO BUTKY OpomycTuTh TOK 4 A? ['opu3OHTanbHAs COCTaBISIONIAs
MarHutHoro 1moJist 3emunn 20 MxTo.

9. B oagHopogHoM marHuTHOM mojie ¢ uHaykuuen 0,5 Tn HaxomuTcs
KBaJ[paTHasi BUTOK TOHKOW MPOBOJIOKM. TOK B BUTKE 2,5 A, a IUIOCKOCTh BHUTKA
COCTAaBJISIET C JIMHUSAMHU MarHuTHOro noJist yroy 30°. Onpenenuts CTOPOHY KBajapara,
€CJIY Bpallaloluii MOMEHT, AEHCTBYIOMMUI Ha BUTOK 1,73 MHem.

10. [Io npoBOgHWMKY, COrHYyTOMYy B BHAE KBaapara, TEYET TOK.
Hanpsk€HHOCTP MarHWTHOrO TMOJII B TOYKE IMEPECEUYEHUS] JUArOHalle 3TOTO
kBaapara H1 = 28,8 A/M. He u3smensisi cuibl TOka B MPOBOJHHUKE, €My TPHUAAIN
dbopmy okpyxHOCTH. OnIpenenuTs HANPsDKEHHOCTh H2 MarHUTHOTO TOJIST B IIEHTPE
3TON OKPY’KHOCTH.

IIpakTuueckoe 3ansaTHe Ne 7. JIBM:KeHHe 3apsisKeHHbIX YaCTHIl B
MarHMTHOM mnoJe. Jppekt Xosia

Hean: 3akpenuth 3HaHUS U CHOPMUPOBATH YMEHUS M HABBIKM HAXOXKICHHS
(hu3rnyecKoi BETMUYUHBI, €€ BhIpaXKeHHUE U3 (HOPMYJIBI.

1. DnexTpoH IBHXKETCA MO OKPYXHOCTH B OJHOPOAHOM MArHUTHOM IIOJIE C
HanpspokeHHocThio H=5000 A/M. OnpenenuTh yIriioBYIO CKOPOCTh JJIEKTPOHA.

2. Bpruucinure paanyc OKpY>KHOCTH, IO KOTOPOMl OyJEeT ABUTAaThCS AJIEKTPOH B
OJIHOPOJHOM MAarHuTHOM IIOJIE C MHAYKUUEHd B=01wmTz, €CIM BEKTOpP CKOPOCTH
AJIEKTPOHA HAIPABJIEH NEPHEHAMKYJSIPHO BEKTOPY MHIYKLIHH, & MOAYJIb CKOPOCTH
paBeH v=1Mu/c. KakoB Oyner nmepuoa oOpalieHus 3JeKTpoHA MPU JBUKEHUU TIO
OKPY>KHOCTH?

3.D5eKTpoH B HEBO30YXIEHHOM aTOME BOJOpOJA IBMKETCS BOKPYT sApa IO
okpyxkHoctd  pagmycoM  0,53-10°.  BplumciuTe  MarHMTHBIE  MOMEHT
DKBUBAJICHTHOTO KPYTrOBOIO TOKAa M MEXAaHMYECKMA MOMEHT, IEHUCTBYIOIIMN Ha
KpPYrOBOM TOK, €CJIM aTOM IOMENIEH B MarHutHoe mnoisie ¢ uHaykuued 0,4 Ti,
HAIpPaBJIEHHON MapauIeIbHO MJIOCKOCTU OPOUTHI 3JIEKTPOHA.

4. 37eKTpOH BJIETENl B OJHOPOJHOE MarHuUTHOE ToJyie ¢ uHaykuuer 10 mTn u
onucai B HEM OKpYXHOCTh paguycoM R = 0,5 mm. OnpeaenuTs MOMEHT UMITyJIbCa
AJNIEKTPOHA B JAHHOM MarHMTHOM II0JIE.

5.IIpoTOH M 0 — YacTULa, YCKOPEHHBIE OJIMHAKOBOW Pa3HOCTHIO IMOTEHLMAJIOB,
BJIETAIOT B OJHOPOJAHOE MAarHUTHOE IMOJ€ MNEPIEHINKYJISIPHO CHJIOBBIM JIMHUSM.
Pannyc KpyuBU3HBI TPAEKTOPUM KaKOM YaCTUIIBI OOJIBIIE U BO CKOJBKO pa3? [1,4]

6.[lepneHAUKYISIPHO OAHOPOIHOMY MAarHUTHOMY TOJIIO C MHAYKIIHEH B
MTn. Pa30yxeHO OJHOPOIHOE AIECKTPUUECKOE TOJI€ ¢ HAPSKEHHOCTHIO E
kB/M. IlepnieniukynsipHO 000MM MOJISIM BJIETAET O — YACTULA CO CKOPOCTBIO U
Mwm/c. OmnpenenuTs HOPMaIbHOE M TAHTEHIIMAIbHOE YCKOPEHHUS 0- YacTHUIIbl B
MOMEHT BXOJeHus e€ B nosie. (Bo3mMokHbI 1Ba perieHus).

8.D5eKTpoH Bie€TaeT B OAHOPOAHOE MarHUTHOE moJje ¢ uuayknueit B = 15 mTn
co ckopocTeio v = 1 Mwm/c mox yriaom ¢ = 30° K HampaBJICHUIO BEKTOpa UHAYKIIHUU
MarHuTHoro mnosist. OnpenenuTe mar BUHTOBOM JMHUHM, 1O KOTOPOH JBHKETCS
AIEKTPOH.

1
1
1



9.B ogHOpOIHOM MarHUTHOM mMoJie ¢ MHAYKIMer B = 2 Tn aBukeTcs mpoTOH.
TpaexkTopus ero ABMXKEHHSI NPEACTaBIIET COOOM BUHTOBYIO JIMHUIO C PaguycoM
R =10 cm u marom h = 60 cm. KakoBa KuHeTHYECKast SHEPTHUS IPOTOHA?

10.3apsixeHHas yacTuila Mpolia YCKOPSIOUy0 pa3HOCTh MoTeHanos U =
100 B u Bierena B CKpEUIEHHBIE MO MPSMBIM YIJIOM 3JIEKTPUYECKOE (E=
10 kB/m) u marautHoe (B = 0,1 Tn) mons. Halitu oTHOIIEHUE 3apsia 4acTHIILI K €€
Macce, €ClH, JBUTAasCh NEPHEHAUKYJIIPHO OOOMM MOJSAM, YACTHUILIA HE UCIBITHIBAET
OTKJIOHEHUH OT IPSIMOJIMHENHON TPACKTOPHU.

10.KBagpaTHbIii amOMUHUEBBIN MPOBOJHUK C CTOPOHON pebpa a 1 MM, Mo
KOTOPOMY HJET TOK 2 A, MOMEIIEH B OJHOPOJHOE MAarHUTHOE IOJE C UHAYKIHEH
1 Tn, nepneHaukyasspHOe peOpy MPOBOJHUKA M HAIIPABJICHUIO TOKA CUMTAsl, 4TO Ha
KQKJbIiI aTOM AJIOMUHHUSA B CPEAHEM MPUXOAUTCS JBa 3JEKTPOHA IMPOBOJUMOCTH,
OMPEJEIUTh XOJUTOBCKYIO PA3HOCTh MOTEHIINAJIOB.

IpakTnueckoe 3ansaTue Ne 8. O01mIas XapaKTePUCTHKA TEOPUH
Makcpesia. KosiebaTeaibHbI KOHTYP

Hean: 3akpenuth 3HaHUS U CHOPMUPOBATH YMEHUS M HABBIKM HAXOXKICHHS
(hu3nyecKoi BETMUYUHBI, €€ BhIpaXKeHHUE U3 (HOPMYJIBI.

1.HaiiTu eMKOCTh KOHJEHCaTopa KoJIe0AaTeNbHOrO KOHTYpa, €CIu IMpHU
MHIYKTUBHOCTU L =50mkIH, KOHTYp HACTPOEH HA JUIUHY BOJIHBI SJIEKTPOMAarHUTHBIX
KoJnebanuit A = 300M.

2.KonebarenbHbli KOHTYP COACPKUT KOHAeHcaTop eMmKocThio C=0,5 H® wu
KaTylIKy MHIYKTUBHOCThIO L= 0,4 MI'H. Onpenenuts JIMHY BOJHBI M3Ty4YCHUS,
TEHEPUPYEMOTO KOHTYPOM.

3KonebarenbHblii KOHTYp COCTOMT W3 KaTymiku jmHON 10 cMm, Miomasnsio
ceuenus 10 cm2, conepxameit 1000 BUTKOB U MIIOCKOTO KOHAEHCATOpa (PacCcTOsiHUE
MeXxay IuiactuHamMu 1 MM, miomans miactuH 100 cM2)  3amoJIHEHHOTO
JTUDJIEKTPUKOM C MMPOHUIAEMOCTBI0 = 7. Ha KaKyro JIMHYy BOJIHBI HACTPOEH JAaHHBIN
KOHIYKTOp?

4.B nenp nepeMeHHOro Toka dactoro v=>50 ['ll BKJIIOUEHA KATyIIKa JUTMHOU
1=30 cM u momaneo momnepeyHoro ceueHus S=10 cm2 , coxepkarmtas N=1000
BUTKOB. OmpeieNIuTh aKTUBHOE COMPOTUBIIEHUE KATYIIKH, €CJIA U3BECTHO, YTO CIIBUT
da3 Mexay HampspKeHHEM U TOKoM cocrtasisieT 30 .

5.K 3axuMam reHepaTopa nmpucoeauHeH KoHaeHcarop eMkocteio C= 0,15 Mx®.
OnpenenuTts aMIUIUTYJHOE 3HAYCHUE HAIPSIKEHUS] HA 3KHMaX, €CJIM aMIUIUTYIHOE
3HAYEHME CUJIbI TOKa paBHO 3,3 A, a yacTtoTa Toka coctamiser 5 kI 1.

6.0npenenuts B ciaydae nepeMeHHoro Toka (v= 50 ['n) nmoiaHoe conmpoTUBIEHKE
y4acTKa LIENH, COCTOSLIErO U3 MapauIeIbHO BKIOYEHHOTO KOHJIEHCATOPAa EMKOCTBIO
C= 10 Mx® u pe3uctopa conpoTuBieHrueM R= 50 Om.

7.AKTUBHOE CONPOTUBIIEHUE KoJebaTenbHoro kourypa R=0,4 Om. Onpenenutsb
CPEIHIOI0 MOIIHOCTh <P>, mnoTpebnsiemyto KoyieOaTeIbHBIM KOHTYpPOM, TIpHU
NOJJIEP)KAHUKM B HEM HE3aTyXalolIMX TapMOHUYECKUX KOJeOaHWH ¢ aMILTUTYIHBIM
3HaYeHueM cuiibl Toka Im = 30 MA.



8. B cerb mepemMeHHOro TOKa € JACUCTBYIOIIMM 3HAYEHUEM HAMPSKEHUS
120 B mocnenoBaTenbHO BKIKOYEHBI MPOBOJHUK C aKTHUBHBIM COIpOTHBIEHHEM 10
OM um karymka uHayktuBHOcThio 0,1 I'H. Omnpenenuts 4acToTy v TOKa, €CIH
aMIUTUTYTHOE 3HAYEHHUE CUJIbI TOKA B IIEMHU paBHO 5 A.

9.CxopocTh pacnpoCTpaHEHUsl AJIEKTPOMArHUTHBIX BOJH B HEKOTOPOH cpele
coctaBisier =250 v Mwm/c. OnpenenuTs AJIUHY BOJIHBI AJIEKTPOMArHUTHBIX BOJIH B
ATOM Cpenie, €CNIM UX YacToTa B Bakyyme v 0=1 MIm.

[TomHBIM KOMIUIEKT MPAKTHYECKHX 33Ja4 IO TEMaM pasjeia NPEeACTaBIEH B

@®OC u npakTUKyMe:

Jeossuxun H.K., Kabupos P.P., Haeumynmna C.C. Inexmpuuecmeo.
Maenemusm: memoouueckue yKa3anusi N0 Npo8edeHur0 NPAKmuyeckux 3aHamutl no
oucyuniune «Quauxkay 011 06AKAIABPOE8 MEXHUUECKUX HANPAasieHuli noo20moeKu
o0uHOU hopmul 0Oyuenus. - Anomemowesck, Tunoepagus AILHU, 2017. -56C

6.3.4. Dx3amen

6.3.4.1. [lopsiook nposedenust

Tum 3amanus — BONPOCHI K K3aMEHY, 3aJa4d. BOMpOCk K 3K3aMEHy BBIIAIOTCA
CTyZEHTaM 3apaHee. TUIOBbIE 3aJaui IPOPEIINBAIOTCS HA MPAKTUYECKUX 3aHITHUSAX.
CTyaeHT JOJDKeH JaTh TOJHBIM, pa3BepHYThI M OOOCHOBAaHHBI OTBET Ha
COOTBETCTBYIOIIMIA BONPOC B YCTHON (opme, pemnTh 3aaady. buiier Ha sK3aMeH
BKJIFOYAET JBa TEOPETUYECKHX BOMNPOCA M OJHO IMPaKTUYECKOE 3aJaHue (3aaady).
OtBer oOOyuwaromierocsi OLIGHUBAETCA IMpernojaBaTeieM B  COOTBETCTBUU  C
YCTAHOBJICHHBIMH KPUTEPUSMH.

6.3.4.2. Kpumepuu oyenusamus

bannet B untepsaine 86-100% oT MakCUMaNbHBIX CTABSIITCS, €CIIM 00yJarOITUIiCs:

- JIEMOHCTPUPYET MNPOJABHHYTHIA YpOBEHb BJIAJACHUS 3HAHUSAMH, YMECHUSIMU U
HAaBBIKAMHM COOTBETCTBYIOIIUX KOMIIETCHIIMI, YTO MO3BOJISIET €My peliaTh IIUPOKHIA
KpyT TUTIOBBIX U HETUIOBBIX 3a/a4Y;

- TPOSIBUI BBICOKYIO DpYAMIMI0O M CBOOOJHOE BIAJCHHE MaTepuaioM
JTUCIUIUINHBL

- Jlal OTBEThl Ha BOIPOCHl YETKHE, OOOCHOBAHHBIE W TIOJIHBIE, MPOSBUII
TOTOBHOCTB K TUCKYCCHHU.

bannel B untepsane 71-85% oT MakCUMalIbHBIX CTABSITCS, €CIIM 00YYAIOIIUNCA:

- JIEMOHCTpPUPYET 3HAHUS, YMEHHUS, HABBIKH, C(HOPMUPOBAHHBIE HA CpPEIHEM
YPOBHE COOTBETCTBYIOIINX KOMIIETCHIIUM;

- CIIOCOOEH CaMOCTOSITEIbHO BOCIIPOU3BOAUTH M MPUMEHATh COOTBETCTBYIOIIHNE
3HaHUSA, YMEHHS U HABBIKY JJI PELICHUS] TUTIOBBIX 3a7a4 IUCIUIIINHBI;

- MOXET BBINOJHATH IMOMCK U MCIOJIB30BATh MOJIYYCHHYIO MH()OpPMAIUIO IJis
BBITIOJTHEHHSI HOBBIX TPO(ECCHOHANBHBIX IEUCTBUM;

- JaJI OTBETHI Ha BOIIPOCHI NMPEUMYIIECTBEHHO MPAaBUJIbHBIE, HO HEJOCTATOYHO
YETKHE.

bannsl B untepsane 55-70% oT MakCUMaJIbHBIX CTABSITCS, €CIIM 00YYaIOIUNAC:

- JIEMOHCTpPUPYET 3HAHUA, YMEHHs, HaBbIKA, CPOPMUPOBaAHHBIE Ha 0a30BOM
YPOBHE COOTBETCTBYIOIINX KOMIIETECHIIU;



- YaCTUYHO, C IMOMOIIBIO M3BHE (HANpPHMEpP, C KMCIOJIb30BAHUEM HABOJISIIMX
BOIPOCOB) MOJXKET BOCHPOU3BOJUTh M MPUMEHATh COOTBETCTBYIOIIUE 3HAHMS,
YMEHUS1, HaBBIKHY;

- ZIaJl OTBETHI Ha BOIPOCHI HE TIOJIHBIE.

bamner B uaTEepBae 0-54% oT MaKCHMaJIBHBIX CTABSITCS, €CITH 00YJarOIIUNACS:

- HE OTBETHJI Ha OOJIBIIYIO YacTh BOTIPOCOB;

- JIEMOHCTPHUPYET MOJHYI0 HEKOMIIETEHTHOCTh B MaTepuaie IUCIUTUIAHBI, HE
CIOCOOHOCTh CaMOCTOSITENIBHO, 0€3 MOMOIIM W3BHE, BOCIIPOU3BOAUTH U MPUMEHSTH
COOTBETCTBYIOIIUE 3HAHUS, YMEHUS, HABBIKH.

6.3.4.3. Cooeporcanue oyenounoco cpedocmaa

HepequL BOIIPOCOB K 3K3aMEHY II0 pa3jac.ry. «3.]'leKTpI/I‘leCTBO U Marae€Tu3m»

Ne i/m [IpuMepHBIe BOIIPOCHI K 3K3aMEHY 0 pa3jeny: "DIeKTPUIeCTBO U OK-4
MarHeTusm"

1. DJIEKTPUYECKHUE 3apsAIbl. 3aKOH COXPAHEHUS JJIEKTPUUYECKHUX +
3apsinoB. 3akoH Kynona. OTHocuTEnbHas OUBJIEKTpUYECKast
POHUIIAEMOCTb CPEJIBI.

2. DnekTpuueckoe moiie. HanpspkeHHOCTh  3IEKTPUYECKOrO +
niosis. [losie ToueuHoro 3apsaa.

3. [IprHIMI CynepnO3UIAN JIEKTPUYECKUX oJer. Pacuer moms +
JTUTIOJSL.

4, I'paduueckoe nzoOpakeHHe 3JIEKTpUUYEcKOoro mossi. Bekrop +
aniekTpocTarndeckoi nHaykimu D . [Totok amuanii D (E)

S. Teopema Octporpanckoro-I'aycca. Pacuer mosnst 6eckoHeUHO +
PABHOMEPHO 3apsi>KEHHOM MJIOCKOCTH.

6. Pacuer onextpuyeckoro mons cdepwl, 3apsSHKEHHOM TIO +
TTOBEPXHOCTH.

7. Pacuer osmekTpuueckoro Tmojs 1apa, 3apsHKEHHOro 1o +
00beEMYy.

8. Pacuer nanexTtpuueckoro mojis  OECKOHEUHO  JIJIMHHOMU +
PaBHOMEPHO 3apsKEHHOM HUTH.

9. Pacuer momnst AByx 0€CKOHEUHO MapauieIbHBIX PA3HOMMEHHO- +
3apsSKEHHBIX IIOCKOCTEM.

10. PabGoTa cuyl 37€KTPOCTaTUUECKOTO MOJS MO MEePEMEIICHUIO +
3apsana. Uupkymsiumss Bektopa E . IloTeHIMAIbHOCTH
AIEKTPOCTATUYECKOTO TTOJISI.

11. [ToTeHnMan U pa3HOCTh MOTEHLIHUAIOB JIEKTPUUECKOTO ITOJS. +
[ToTeHnuman nojst TO4eYHOro 3apsija.

12. OKBHUNOTEHIMAJIbHbBIE TOBEPXHOCTH. CBsi3b E U . +

13. Brplunciienne  moTeHUMalnia  MOJIA,  3apSHKEHHOrO IO +
NOBEPXHOCTH 11apa.

14. Brruncnenne mnoTeHIMana modas  OECKOHEYHOM  JUIMHBI, +
PaBHOMEPHO 3apsKEHHOM HUTH.




15.

[IpoBognukun B snekTpuueckoM  moyie.  CBoOOJHBIE
AJIEKTPUUYECKUE 3aps/ibl  pachpeieieHue JJIEKTPUUYECKOTrOo
3apsila B METAJUIMYECKOM  MpoBOoAHHUKE. IloTeHiuman
IIPOBOJTHHKA.

16. DIEeKTPOEMKOCTh YETUHEHHOIO TPOBOJIHUKA. EMKOCTB 11apa.
17. Konaencatopbl. 1€KTPOEMKOCTh MIOCKOTO KOHIEHCATOPA.
18. DNEKTPOEMKOCTh C(HhepruiIecKOro KoHAeHcaTopa.

19. DNEKTPOEMKOCTh UIMHAPUYECKOTO KOHEHCATOPA.

20. CoenuHeHue KOHACHCATOPOB B OaTapew.

21. DHeprus 3apsHKEHHOTO IPOBOIHUKA, KOHACHCATOPA.

22. DHeprus eKTpudeckoro noss. [IoTHOCTh SHEpruu.

23. JUmoJib B 3J€KTPUYECKOM moJie. THUIbl JU3IEKTPUKOB.

24. [Tonspu3zanus AUAIEKTPUKOB. BekTop monspu3anum P .

25. OnexTpuyeckoe Toje B AMdIeKkTpukax.  CBs3aHHBIC
AIEKTPUUECKUE 3apsibl. JuanekTpuueckas
BOCITPUUMYHBOCTb.

26. Teopema Octporpaackoro-I'aycca asis mosist B IUAJIEKTPUKAX.

217. DIIEKTPUYECKHI TOK. Ycnosus CYILIECTBOBAHHUS
ANEKTpUYecKoro Tok. Cuiia U MIOTHOCTh TOKA

28. 3akoH Oma JiJi1 OJHOPOHOTO Y4YacTKa LEMH. DIECKTPUIECKOE
COTIPOTHUBJICHUE. SIBIIEHHE CBEPXITPOBOAMMOCTH.

29. 3aBUCUMOCTh  CONPOTUBIEHUS  OT  IEOMETPUUYECKHX
pPa3MepoBNPOBOTHUKA, OT TEMIEPATYPHI.

30. [TocnenoBarensHOE 51 napauieIbHOe COEINHEHNE
MTPOBOJTHUKOB.

31. Pabota u MOITHOCTB 3JEKTpUUECKOro Toka. 3akoH Jxoyns -
Jlenna.

32. Huddepennmansuas Gopma 3anucu 3akoHoB OMa u  J[>xoyns
- Jlenma.

33. Hctounuk snexrpudeckoro Toka. 3]C nucrounmka Toka.

34. Heonnoponubiii  yuactok nenu. 3akoH Owma IS
HEOJIHOPOJIHOTO Yy4YacTKa IIETIH.

35. 3amkHyTas 11enb. 3akoH OMa 11 3aMKHYTOM 1IeTIH.

36. PasBerBnennas uens. 3akoH Kupxroda u ux npumeHenue.

37.

[Tone3nas, nonHast MomHOCTh. KITJ] nctounuka.




38. MarunuTHoe nose TokoB. MHIyKIMst MAarHUTHOTO TTOJISL. +
39. MarnutHoe mone B cpene. HampsokeHHOCTh MarHUTHOTO +
noysi. EauHunel u3mepeHus MarHuTHoOW wuHaykiuu (B) u
HanpsbkeHHoctu (H) B cuctemax CU, CI'CM u cBsi3b MeXKIy

HUMU.
40. I'paduueckoe n300pakeHNE MarHUTHBIX TOJIeH. MarHUTHBII +
notok. Teopema  Octporpaackoro-I'aycca ijisi MAarHUTHOTO
1ossi. BuxpeBon xapakTep MAarHUTHOTO TOJIAL.
41. JleficTBe MarHUTHOTO MOJs Ha TOK. Cuna Amrepa. +
42. Pamka ¢ TOKOM B MarHMTHOM MoJje. MarHuTHBII MOMEHT. +
MarauTHbIN TATOJIb.
43. 3akoH bwuo-CaBapa-Jlamutacca. 3amuch B CKAIIPHOU U +
BEKTOPHOM (hopmax.
44, MarauTtHoOe noJie IBUKyImuxcs 3apsanos. Cuia JlopeHua. +
45. OnekTpoMarauTHas nHAyKuuu. 1lpasumo Jlenna. +
46. SABnenust caMoOMHAYKIUK. B3auMHast UHIYKITUS. +
47. OO61as xapakTepucTiuka Teopun Makcsesia. +
48. | —e ypaBHeHue MakcBernia. +
49. Il-e ypaBHeHue Maxkcgeia. +
50. Ille u IV-e ypaBHeHne Makcseria. +

IIpuMepHbIe 3a1a4M K IK3aMEHY 110 pa3feity: «JIeKTPHYeCTBO U MAarHETH3M»
(OK -4)

. Mexnay mnomtocamMy 3JIEKTPOMarHuTa CO3AeTCs OJHOPOAHOE MArHUTHOE
none, uHAyKuus kKotoporo paBHa 1000 rc. Ilo mnpoBomy, mnmuuoit 70 cM.,
MIOMEILIEHHOMY MEPHEHIUKYJIISIPHO CHJIOBBIM JIMHUSM, TeueT ToK cuioit 70 A. Haiitu
CUJTy, IEMCTBYIOIIYIO Ha MMPOBO/I.

2. DIEKTPOH, MPOIs B MJIOCKOM KOHJIEHCATOPE MYTh OT OJHOM IJIACTHHBI 1O
npyroii, mpuobpen ckopocts 10° m/c. Paccrosnme Mmexay miactuHamu d= Smm.
Haittn pa3HOCTh MOTEHIMAIOB MEXIY IUIACTUHAMU, MOBEPXHOCTHYIO TMJIOTHOCTH
3apsiia O Ha MJIaCTUHAX.

3. TloToxk nWHENHONW WHAYKUMHM 4Yepe3 IUIONa[Ab IMOMEPEUYHOr0 CEUCHUS
cosieHonsa paBeH ®=1 mkB6. JlnunHa conenounna 12.5 cm. OnpenenuTs MarHUTHBIN
MOMEHT 3TOTr'0 COJICHOUA.

IlepeyeHb BONPOCOB K K3aMeHy 10 pasjenay: «Onruka. Atom. Aapo»

Ne /it ITpumepHBIe BOIPOCHI K 3K3aMeHy 1o pazaeny: "Onrtuka. Atom. Anpo” OK-4

1. IIpenmer ontuka. OCHOBHBIE 3aKOHBI ONTUKHU. SIBICHUE +




IMOJIHOT'O BHYTPCHHETO OTPAXKCHHA CBCTA.

2. Tonkue nuH3bI. ONTHYECKOE H300pa)KEHUE TMPEAMETOB C
MOMOIIBIO JIMH3.

3. dotomerpusi. OCHOBHBIE (POTOMETPUIECCKUE BEITMYMHBI U UX
€ IMHUITBI.

4, Pa3zButne B3mAmoB Ha mpupody csera. KopmyckymsaphHo -
BOJIHOBOM JYyaJIN3M CBETA.

S. Nurepdepeniust cBeToBbIX BOJH. KorepeHTHOCTh. Y CioBUS
max u Min npu uHTEphEPEHINK CBETA.

6. Pacuer unTeppepeHIIMOHHON KapTUHBI OT 2-X UICTOYHUKOB.

7. CriocoObl OJTy4eHHs] KOT€PEHTHBIX HCTOYHUKOB CBETA.

8. WNurepdepennuss B TOHKMX IUieHKaX. [lonockl paBHOTO
HAKJIOHA ¥ PAaBHOW TOJIITUHBI.

9. [IpakTuueckoe  NpUMEHEHHE  HMHTEPPEPEHIIMH  CBETa.
HNuTepdepomerpsi.

10. [IpocBeTiieHHE ONTHKH.

11. Hudpakuus CBETA. [TpuHIMT ['toiirenca-@penens.
Hudpakuus Opaynrodepa u nudpakxims Openerns.

12. Meron 30H @penenda. OObsCHEHHE NPSIMOJIUHEHHOCTH
pacupoCTpaHEHUsl CBETA C BOJTHOBBIX MO3UIUH.

13. Hudpakuus @PpeHenst Ha OTBEPCTUM W HENPO3PAYHOCTH
JTCKE.

14. Hudpakuus Opaynrodepa oT 0OHOH IIEIH.

15. JudpakunoHHas pelieTka.

16. [Tonapu3zanus cBera. ECTeCTBEHHBIN U MOJAPU30BAHHBIN CBET.
3akoH Mairoca.

17. JIBoiiHoe nyuenpenomieHue. [lonsipuzaius npu JBOMHOM
JTy4YerpeIoMIICHUH.

18. [Tpuzma Huxomns.

19. [Tonsipuzaust Opu OTPAXKEHUU U NIPEIOMIICHHH. 3aKOH
bprocrepa.

20. Bpamenue mockoctu nonsipuzauui. [lomsspumerp.

21. Tennosoe u3nmydyeHue. PABHOBECHOCTD TEILUIOBOIO U3JIyYEHMUS.

22. XapaKTEepUCTUKU TEIJIOBOTO MU3JITYUYEHUS.
AoGcomrotHo uepHoe Teno. (AYT). 3akons! nznyuenus AUT.

23. Pacnipenenenue sueprun B cnektpe AUT. @opmyna Peens —
J>xuHCa.

24. KBanToBass runore3a. ®opmyna Ilmanka s TemaoBOro




N3JTy4YCHHUSI.

25. doTtornektpuueckuii d¢dext. Buasl doTodrddexra. 3akoHbI
BHemHero hororddexra. DOTOIIEMEHTHI.

26. HecocrositenbHOCTh  Kiaccuyeckol — Teopuu.  DOTOHBI.
Ypasaenue DiiHmTeiHa s Gpotoaddexra.

27. Macca u ummynsc ¢potona. ekt Kommnrona.

28. Hasnenue ceera. OnbiThl JIeOeaena.

29. KopnyckynsipHo - BOIHOBOM Ayanu3m cBeTa. CTaTU4ecKuid
XapakTep pacnpeaeneHus GOTOHOB.

30. OtxkpeiTHe 35nekTpoHa. Moaens atroma ToMcoHa.

31. Oneitel  Pesepdopna. SAnepnas wmonens atoma Hu - ee
HEJOCTaTKH.

32. 3aKOHOMEPHOCTM B aTOMHBIX crekTpax. CHeKTpajabHbIe
cepun wu3naydeHuss aroma H. Owmmmpuueckas ¢opmyna
banbmepa.

33. [Toctynatel bopa. OnbiTel @panka u ['epua.

34. Mopgpens aroma Bojopoaa mno bopy. BeiBox ¢opmynbr s
paanycoB OOPOBCKUX OpOUT.

35. ITonnas »Heprust snekTpoHa B arome. BeBoa dopMys
banemepa - Punbepra.

36. Ycemexu w Hemoctatku Teopuu bopa. Kopmyckymspao -
BOJIHOBOM Ayanu3m BemectBa. opmyna /le-bpoiins.

37. OnbiTHOE oOocHOBanwe runore3sl Jle-bpoins.  OnbiT
HeBuccona u J[xepmepa. Onbir Pabpukanta, bubepmena,
Cymkuna.

38. Bonnoas ¢pynkuus ¥ u ee puznyueckuii CMbICI.

39. Bpemennoe  ypaBuenuwe IllpenuHrepa u  ypaBHEHHE
[IpenuHrepa 11sl CTaliMOHAPHBIX COCTOSHUM.

40. Omneit Lltepna u I'epnaxa.

41. Cnoun snexktpoHa. CnMHOBOE KBAaHTOBOE uMCiO. [IpuHnumn
[Taysnn.

42. MonekynspHble  CHEKTpbl.  PEHTT€HOBCKME  CIIEKTPHI.
dopmyna Moznu.

43. KBanToBbie cratuctuku boze-OuHiureiina u ®epmu-/upaxa.
KBanToBas Teoprst CBOOOIHBIX 3JIEKTPOHOB B METAJIJIE.

44, DNEKTPOHBI B KpUCTAIIaX. 30HHAS TEOPHS TBEPBIX TEII.

45, AtoMHOe sapo. OOmme cBeneHus o sapax. M3oTomsbl.

EcrectBeHHas PadINOAKTHUBHOCTD. 3aKoH PadIuOaKTHBHOTO
paciiajia.




46. MeTobl perucTpaiui MUKPOYaCTHII. +

47. B3anMopeiicTBHE HYKJIOHOB M TIOHSTHE O SJICPHBIX CHJIAX. +
JledekT MacChl M SHEPTHUS CBS3U SApA.

48. AnepHbie peakuuu. 3aKOHBI COXpaHEHUs] B  SJAEPHBIX +
peaKIHsIX.

49. Knaccudukanust snemeHtapubix  yactuil. CoBpeMeHHas +
duznyeckas KapTHHA MUpA.

IIpuMepHbIe 3a7a4M K IK3aMeHY 10 pasaeny: «Onruka. Arom. Sapo»
(OK -4)

1. Ilydyok Oemnoro cmera majaeT HOPMAJIbHO Ha CTEKJISHHYK IUIACTUHKY,
tonuHa kotopoit d = 0,4 mxm. [lokazaTens npemomiienus crekiaa N = 1, 5. Kakue
JJIMHBI BOJIH, JISKAaIWe B IpeAenax BUAMMOro crekrpa (to 4*10* mo 7*10%*Mm),
YCUWJIMBAIOTCS B OTPAXKEHHOM ITy4Ke?

2. Ha kakoM pacCTOSIHUM MOJIYYHTCS M300pakeHHE MpeIMeTa B BBITYKIOM
chepuueckom 3epkajie paauycoM KpuBu3Hbl 40 cM, €CliM MpeAMET IMOMEIIEH Ha
pacctostHun 30 cM oT 3epkana? Kakoil BeIMYMHBI MOJYYHUTCS HU300paKEHHE, €CIU
MpeAMET UMEET BEIUUUHY 2 cM?

3. Ilokazatenp mpenoMJIEHUMs Marepuala MpPU3Mbl JUII  HEKOTOPOIo
MOHOXpOMaTHYecKoro jy4a paseH 1,6. Kakum nomkeH ObITh HauOONBIIUN yTroJl
NaJeHus 3TOTO Jiyda Ha MPU3MYy, YTOOBI MPHU BBIXOJAE Jy4ya U3 HEE HE HACTYIUJIO
IIOJIHOE BHyTpeHHee oTpaxenue? [lpenomstomuii yron npusmsl 45°

6.3.5. 3auer

6.3.5.1. Ilopsoox nposedenus

3auer  ¢opMupyeTcs MO  pe3yjbTaTaM  TEKyIIero  KOHTpojs,  0e3
JIOTIOJTHUTEIPHOTO OTpOCca, TaK KaK B TEYCHHE CEMeCcTpa IMPOBOJIUTCS HEOOXOIUMOe
KOJIMYECTBO KOHTPOJBHBIX MEPONPHUATHH, KOTOPhIE B CBOCH COBOKYITHOCTH
MIPOBEPSIOT YPOBEHD CPOPMUPOBAHHOCTH COOTBETCTBYIOIIUX KOMITCTEHITHH.

6.3.5.2. Kpumepuu oyenusanus

Jlyis mosrydeHust 3adera oOmas cymMmMa OayuioB 3a KOHTPOJIBHBIC MEPOIIPHUSTHS
TEKYIIEro KOHTPOJIA (C YYETOM MOOIIPEHHs 00ydYaromIerocs 3a yJyacTHe B HaydHOM
JCSATEIIbHOCTH MM 0COOBIC YCIIEXH B U3YUYCHHUHU JUCIMILIAHBI) JOJDKHA COCTABIISATH OT
35 no 60 GansoB.

6.4. Meronnueckue MaTepuaJibl, Onpeaesonie NpoueIypbl OneHUBAHUSA
3HAHUI, YMEHHi, HABBIKOB, XapaKTepPU3YWIIUX ITanbl (HOpMUPOBAHUS
KOMIIeTeH Ui

B I'bBOY BO AI'HUM pneiicTByeT 0a/UIbHO-PETHHIOBAsE CHCTEMa OLEHKH
3HAHMI 00Y4YAKOIIMXCH.




OO01IMe NOoJI0KEHHUS:

e /Ins1 momycka K 3K3aMeHy CTyJIeHTY HeoOX0auMo HabpaTh He MeHee 35 6aJL10B
0 pe3ysibTaTaM TEKYIIEro KOHTPOJISI 3HAHUIA.

eEciu CTyleHT MO pe3yJibTaTaM TEKYIIEro KOHTPOJISI B y4eOHOM ceMecTpe
HaOpai ot 55 10 60 6amwIoB U MO JaHHOW AMCUUILIMHE MPEAYCMOTPEH 3K3aMeH, TO IO
KEJAHUIO CTYJEHTa B DJK3aMCHAIMOHHYKD BEIOMOCTh M 3a4YETHYIO KHIXKKY
HK3aMEHATOpOM 0€3 JOMOJHUTEIBHOTO OMpOca MOXKET OBITh MPOCTaBJICHA OICHKA
«YIIOBIIETBOPUTEILHOY.

eBrimonHeHNE KOHTPOJIBHBIX padOT W TECTOB NMPUHUMAETCS B YCTAHOBJICHHBIC
CPOKH.

e3aiuTa 1a00paTOPHBIX PabOT MPUHUMAETCS B YCTAHOBJIECHHBIE CPOKHU.

o[lpy HaMUYMKM YBAXKUTEIbHBIX MPUUYMH CPOK CIHAYM MOKET OBITh IPOJJICH, HO
He 0oJiee YeM Ha JBE HEEIH.

ePeliTUHIOBasl OlLIEHKA PETYJISIPHO JTOBOAUTCA 1O CTYJACHTOB U TEpenaeTcs B
J€KaHaT B YCTAHOBJICHHBIE CPOKHU.

[Topsimok BBICTaBICHUS] PEUTUHIOBOM OLICHKH:

1. Jlo Hayama cemecTpa mpernogaBaTeidb (GOPMHUPYET PEUTHHTOBYIO CHCTEMY
OIICHKH 3HAHUM CTYJICHTOB MO JUCLUUILUIUHE, C Pa30MBKOM MO TEKYIIIUM aTTECTALIUSIM.

2. [IpenogaBartenb 00s3aH Ha IEPBOM 3aHITHH JOBECTHU JI0 CBEJACHUS CTYJICHTOB
YCJIOBHSI PEUTUHTOBOM CUCTEMBI OLICHUBAHUS 3HAHUM U YMEHHUH IO JUCHUILINHE.

3. Ilocne mnpoBeneHUsi KOHTPOJIbHBIX MCHBITAHUN MpenojaBaresib 00s13aH
O3HAKOMUTH CTYJICHTOB C UX pe3yjbTaTaMU M IO MPOChOE CTY/IEHTOB OOBSCHUTH
00BEKTUBHOCTH BHICTABJIICHHOW OIICHKHU.

4. B cityyae npoIyCKOB 3aHSITHI MO HEYBAXKUTEIBHON MPUUUHE CTYAEHT UMEET
MpaBo JA00paTh OaJUIbI MOCE U3YUYEHHUS BCEX MOJYJIeH 0 Hadajla IK3aMEHAIIMOHHOM
CECCHM.

5. CryneHT wumeeT mpaBO JoOpaTh Oamuibl BO BpeMs KOHCYJIbTaIUi,
Ha3HAYEHHBIX MPETo/IaBaTEIICM.

6. IlpenomaBarens HECET OTBETCTBEHHOCTh 3a MPABUIBHOCTh MOJICUETA
WUTOTOBBIX 0aJIOB.

7. IlpenomaBaTtenb HE WMEET TpaBa AaHHYJIUPOBATh OalljIbl, TOJYYCHHBIC
CTYJICHTOM BO BpeMs CEMecTpa, 00si3aH YYHMTHIBATh MX MPU BBIBEICHUU HUTOTOBOU
OIICHKH.

Pacnpenenenue peiiTHHrOBbIX 0AJ1JIOB 10 JUCHUIJINHE
[To muctuminHe «Pu3ukay TPEeAYCMOTPEHO MO 2 AUCUUILUIMHAPHBIX MOJYJS B
1,2,3 cemectpax.



Kypc 1, cemectp 1

JIM 1.1 JIM 1.2

Texymmii KOHTPOJIb (1abopaTopHBIE 20-33 9-15
3aHATHUSA)
Texymuii KOHTPOJIb (TECTUPOBAHUE) 3-6 3-6
O0nree KOJIHIECTBO 0AJITIOB 23-39 12-21
HToroBslii 6am1: 35-60

JAM 1.1

n/m Buabl pa6or Makcum. 6aJL1

Texkymmii KOHTPOJIb

1 JlabopaTopHoe 3ansitue Ne 1,2 JlaGoparopuasi paGora Nel 3
«[IpsiMble ¥ KOCBEHHBIE U3MEPEHUS

2 JlabopaTopHoe 3ansitue Ne 3. JlaGopaTtopHas paGora Ned. 3
«3yueHne 3aKOHOB KMHEMAaTUKH M JUHAMUKHU TMPSMOJIMHEHHOTO
JIBHKCHHMSI HA MAIlIMHE ATBY1a)»

3 JlabopaTopnoe 3aHssTHe Ne 4, 5 Jlaboparopnasi pa6ora Ne3. 3
«OnpeneneHie MOMEHTa HWHEPUUU KPECTOBHHBI C  TIOMOIIBIO
MasiTHuka O6epOeka»

4 JlabopaTopHoe 3ansitue Ne 6. JlaGopaTtopHas paGora Ne6. 3
«M3yueHne ynpyroro u Heynpyroro coOyJapeHus 1apoB»»

) JlabopaTopHoe 3ansitue Ne 7. JlaGopatopHas paGora Nel2. 3
«Omnpenenenne KodpUIMEHTa TPEHUS KAauyeHUS C IOMOIIBIO
HAKJIOHHOM TJIOCKOCTH)

6 JlabopaTopnoe 3ansitue Ne 8, 9 Jladoparopnasi paGora Nel0. 3
«OnpeneneHre MOyJsl YIIPYTOCTH METOZOM H3TH0a

7 JlabopaTopHoe 3ansitue Ne 10. JlaGoparopuasi padora Ne2. 3
«OnpeneneHre yCKOpeHus CBOOOTHOTO HaIeHHUsD)

8 JlabopaTopHoe 3ansitue Ne 11. JlaGoparopnasi padora NeS. 3
«OmnpeneneHre CKOPOCTH ToJIeTa MyJIM C MOMOIIBIO KPYTHJIBHOTO
OAJIITUCTUYECKOTO MASTHUKA)

9 JlabopaTopnoe 3anmaTtue Ne 12. JlaGoparopnass pabora Ne 14 3
«HccnenoBanne COOCTBEHHBIX KOJEOAHMH CTPYHbI METOJOM
pe30HaHCay

10 | JladopaTtopHoe 3ausitue Ne 13. JladoparopHasi padora Ne 13 3
«M3mepenne kodpduLMEHTa TpeHUs KauyeHHss C IOMOLIbIO
HAKJIOHHOTO MasTHUKa»

11 | JIaboparopnoe 3ansatue Ne 14. JlaGopaTopHas paGora Ne 7 3
«M3yuenne 3aTyxarommx KouedaHuil MasiTHUKa MakcBeliay

Hroro: 33

Texkymmii KOHTPOJIb

1 TecTupoBanue mo moay.aw 1.1. 6
Hroro: 39

JIM 1.2

n/n | Buasl pador MaxkcuM. 0aJ11

Texyumii KOHTPOJIb
1 JlabopaTopHoe 3anaTHe Ne 15, 16 JlaGoparopHas padora Ne§8. 5




«Omnpenenenue kKodhGuIreHTa TMHAMIYIECKON BI3KOCTH

2 JlabopaTopHnoe 3ansatue Ne 17. Jlaboparopnas pabora Ne9. 5
«OmnpeneneHye  OTHOUICHUS YJCNBHBIX TEIUIOEMKOCTEH Ta30B
MeronoM Knemana-Jlesopmar»
3 JlabopaTopnoe 3ansitue Ne 18. JlaGopaTopnas padora Ne 15 5
«M3mepenne  KodpUIMEHTAa  TMOBEPXHOCTHOTO  HATSIKCHHUS
KHUKOCTH
HToro: 15
Texyumii KOHTPOJIb
1 TecTtupoBanue no moayJamw 1.2. 6
HToro: 21
Kypc 1, cemectp 2.
JIM 2.1 JIM 2.2
Texymuit KOHTPOJb (J1TabOpaTOpHBIE 14-24 10-16
3aHATHUSA)
Texymuit KOHTPOJIb (IPAaKTUUECKUE 3aJa41) 3-6 4-6
Texkymuii KOHTPOJIb (TECTUPOBAHUE) 2-4 2-4
O01ee KOJIMYECTBO 0AJIJIOB 19-34 16-26
Hroroswliii 0am: 35-60

JAM 2.1
n/n Buasl pador MaxkcuM. 6aj
Texkymmi KOHTPOJIb

1 JlabopaTopHnoe 3ansaTue Ne 1,2. JlabopaTopnasi padora Nel. 4
«M3ydeHune 37eKTpoCTaTHUECKOro MOJIS »

2 JladopaTropHnoe 3ansTue Ne 3, 4. Jlaboparopnasi padora Ne2. 4
«OrmpeneneHue >IEKTPUYECKOH €MKOCTH KOHJEHcaTopa C
MIOMOIIBI0 OAJUTMCTHYECKOTO TaJTbBAHOMETPAY

3 JlabopaTopHoe 3ansaTue NeS, 6. JlabopaTtopnasi padora Ne3. 3
«I'panynpoBka BarTMmerpa. M3mepeHHe CONPOTHUBIICHHHA C
MOMOIIBIO BOJIBTMETPA U aMIIEPMETPA»

4 JlaGoparopnoe 3ansTue Ne 7, 8. Jlaboparopuasi padora Ne4. 4
«M3yuyenune 3aBucumocTt mMomHoctd U KIIJ[ ucrounuka toka
OT COTIPOTHBIICHUS] HATPY3KM»

5 JlabopaTopnoe 3ansaTne Ne 9, 10. JlaGoparopHas padora 3
NeS. «Omnpenenenre CONMPOTUBICHUN MPOBOJIHUKOB METOAOM
MOCTHKOBOH CXEMBI»

6 JlabopaTopHoe 3ansaTue Ne 11 JlabopaTopHnasi padora Ne7. 3
«3mepenne AJIEKTPOIABIIKYIIEH CHLTBI METOZIOM
KOMITCHCAIHH)

7 JlaGopartopnoe 3ansaTue Ne 12. JlabopaTropnasi padora 10. 3
«M3yuenue a¢pdekra 3eedbekar

HToro: 24

Texkymuii KOHTPOJIb

1 IIpakTuyeckoe 3ansiTue Nel DiekTpuueckoe mose 2

2 IIpakTyeckoe 3ansaTe Ne2. [IpoBOJHUKH B 3JIEKTPUYECKOM 2
noJje




3 IIpakTuyeckoe 3ansitue Ne3,4 [ToCTOSHHBIN AIEKTPUUCCKUNA 2
TOK
Hroro: 6
Texkymumii KOHTPOJIb
1 TecTupoBanue nmo moayJao 2.1. 4
HTroro: 34

JIM 2.2
n/m Buabl pa6or Maxkcum. 6as11
Texkymmii KOHTPOJIb
1 JladoparopHoe 3anaTue Ne 13. JlaboparopHasi padora Ne6. 4
«OmnpeneneHne ropu30HTAIBHOM COCTABJISIFOIIEH MarHUTHOTO
TIOJISL 3EMITH
2 Jladoparopnoe 3ansaTue Ne 14. Jlaboparopnasi padora Ne§. 4
«OmpeneneHue yOeNbHOTO 3apsga JJIEKTPOHA  METOJIOM
MarHeTpOHa»
3 JlabopaTopHnoe 3ansitue Ne 15. JlaGopatopnasi padora 4
Nell. «Onpenenenue MHIYKTUBHOCTH KaTYIIKH
4 JlabopaTopHoe 3ansatue Ne 16, 17 «J/laGopaTtopnas padora 4
Ne 9. «lI3mMepeHre MarHUTHOM MHIYKIUH C TOMOIIBIO
AHAJTUTHYECKUX BECOBY
Hroro: 16
Tekymmii KOHTPOJIb
1 IlpakTuyeckoe 3ansaTue Ne 5, 6 MarautHoe nose. 2
2 IpakTuyeckoe 3anaTueNe7. J[Br>keHNe 3apsHKEHHBIX YaCTHI] 2
B MarHuTHOM T1oJie. Dddext Xoia.
3 IIpakTnuyeckoe 3ansitne Ne8,9 OOmas xapakTepuCTHKA 2
teopun Maxkcsemia. KonebarenbHblil KOHTYP.
Htoro: 6
Texkymmii KOHTPOJIb
1 TecTtupoBanue no moayJao 2.2. 4
HTroro: 26
Kypc 2, cemectp 3.
JIM 3.1 JIM 3.2
Texymumii KOHTPOJIb (1abopaTopHbIE 2540 6-10
3aHSTHS)
Texymuii KOHTPOJIb (TECTUPOBAHUE) 2-5 2-5
O01ee KOJIMYECTBO 02/1710B 27-45 8-15
Hrorosslii 6a: 35-60
JIM 3.1
/1 Buabl pador Makcum. 0aJ11
Texkymmii KOHTPOJIb
1 Jla6opaTopnoe 3ansiTue Ne 1. JlabopaTtopHasi pa6ora Nel. 4
«OnpeneneHue TOKa3aTelss MPEJOMIICHHs TP TOMOIIU




MHUKPOCKOIIa»
2 JlabopaTopnoe 3ansiTne Ne 2. JlabopaTtopHas padora Ne2. 4
«Ompenenenue (OKYCHOIO pacCTOSIHMS —coOuparomeil  u
pacCerBarOUIEN JTMH3

3 Jla6opaTopHnoe 3ansaTue Ne 3, 4 JlagopaTopHasi padora Ne3. 4
«V3y4yeHune 3aKOHOB OCBEIICHHOCTHY

4 Jla6opaTopHnoe 3ausitue Ne 5, 6. JIaboparopHasi padora Ne4., 4
«M3yuenne wHTEpPEpPEHIMH CBETAa C IMOMOIIBIO OWUIIPU3MBI
Dpenens»

S) JladoparopHoe 3ansTue Ne 7, 8. Jlaboparopnasi padora Ne5. 4

«OmnpeneneHue JUIMHBI CBETOBOW BOJHBI C  IOMOIIbIO
JU(PPAKINOHHOM PEIIETKI

6 Jla6opaTopnoe 3ansitue Ne 9,10 JIabopaTopHasi padora Ne§. 4
«Iudpaxmus Openenss Ha KpyriaoM orBepcTuu. udpakuums
Opaynrodepa Ha MeTn.

7 Jla6opaTopnoe 3ansitue Ne 11. JlagopaTopuasi padora Ne6. 4
«M3yuenue sBICHHS MOJsipyU3anuu cBera. [IpoBepka 3akoHa
Mamntoca»

8 Jladoparopnoe 3ansaTue Ne 12. Jlaboparopnas padora Ne7. 4
«Omnpenenenue yIEIBHOTO BpallleHUS IUIOCKOCTH
NoJspU3allil W KOHIEHTpAalMM  pacTBopa  caxapa
MOJIIPUMETPOM

9 Jladoparopnoe 3ansaTue Ne 13. Jlaboparopnasi padora Ne9. 4
«Omnpenenenue nocrosaHoi Credana-boapiiManay
10 JladopaTropnoe 3ansiTue Ne 14. JlabopaTropHas padora Nel(. 4
«3yueHne cBOWCTB  (HOTOIIEMEHTOB C  BHEIIHUM U
BHYTpEHHUM (oTOdIPHEKTOM

HTroro 40
Tekymuii KOHTPOJIb

1 TecTtupoBanue no moay.o 3.1. 5

Hroro: 45
JIM 3.2
/1 Buasl pador MaxkcuM.0aJ11
Texkymmii KOHTPOJIb
1 JlabopaTopnoe 3ansitue Ne 15,16 JlaGoparopnas padora 5

Nell. «IIpusmenHbli MoHOXpomaTop. M3ydeHue aTOMHBIX
cnektpoB. Onpenenenue nocTossHHo Pundepray

2 JlaGopaTopHnoe 3ansatue Ne 17, 18 JlaGopaTtopHasi paGora 5
Nel3 «Jludpakius 3JeKTPOHOBY»
Hroro 10
Texkymuii KOHTPOJIb
1 TecTupoBanue no moayJao 3.2. B
Hroro: 15

CryneHTaM MOTYT OBITH JOOABJICHBI OMOJHUTEIbHbIE 0AJIBI 32 CICAYIONINE
BHU/IBI JICSATCIIBHOCTH:

- y4acTHe B HAyYHO-HMCCIIeIOBATEILCKON padoTe kKadenpsl (10 7 6amioB);

- BBICTYIUICHHE C JIOKJIagaMu (M0 TPOodUI0 AWCIMILIAHBI) Ha KOH(EPEHIUIX
Pa3JIMYHOTO YPOBHS (710 5 6asioB);



- yJacTH€ B HAlTMCAHUM CTaTel ¢ mpemnoaaBaTeasiMu kadenpsl (10 5 6aioB);
- y4acTHe€ B WHTEIJIEKTyallbHOW urpe «bpedH-puHr», mpoBOAMMON Kadeapoil
dbu3uku 1 XxuMuM (10 5 6aIoB), HAa OIMMITHAJIaX B IPYrux By3ax (1m0 10 6amios).
[Ipu stoM, ecnu B TedyeHue 1, 2, 3 ceMecTpoB cTyAcHT Habupaetr GoJiee 60
0asuloB (MO pe3ynbTaraM  JAWCHUIUIMHAPHBIX  MOJYyJIEW M MOJYYEHHBIX
JIOTIOJTHUTENIbHBIX 0aJUIOB), TO UTOrOBasi CyMMa 0ajioB OKpyrJsieTcs 10 60 6asioB.
B cootBercTBUM ¢ YueOHBIM Tu1aHOM HampaBieHus noarotoBku 15.03.05 —
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE oOecrieueHne MaITUHOCTPOUTEIBHBIX
MIPOU3BOJACTB MO JUcHMIUIMHE «Pu3nka» npeaycMorpeHsl 3ader (1 cemectp),
3K3aMeH (2, 3 cemectp).
Jlist monmydeHus 3adeTa olmas cymma 0ajuioB (3a TUCIUTLTHHAPHBIC MOTYJIN 1
JIOTIOJTHUTENIbHBIC OAJTBI) TOJDKHA COCTABIATE OT 35 1m0 60 6amios
Jlnst mosmyyeHust 3Kk3aMeHa o011as cyMMa 0alioB (3a TUCHUIUTMHAPHBIE MOAYIN
M 9K3aMEH) JO0JDKHAa COCTaBiATh OT 55 no 100 GamioB (cM. mKajay mepeBoja
PEUTHUHTOBBIX OAJIJIOB).
Ha mnpomMexyToyHOil arrecTaliid TOJABOJATCS UTOTU CHOPMHUPOBAHHOCTH
KOMIIETCHIIMW B BHJIE KOMIUIEKCHOW OLICHKM 3HAaHUW, YMEHWW, BJIAJECHUU IO
kommerennuu OK-4.

Kpurtepun onieHKH 3HAHMI CTYIEHTOB
B PaMKaXx NMPOMeKYTOYHOM aTTecTannu B popMe 3K3aMeHa

Ne .
/ CrtpykTypa SK3aMEHAI[MOHHOTO OujeTa MakcuMalibHbIN Oast
n/m
1 [IepBblii TEOPETUYECKHIT BOIIPOC 10
2 Bropoii TeopeTnueckuii Bompoc 15
3 [IpakTrueckoe 3aganue (peieHue 3aaaun) 15
Hroro 3a 3x3amen 40
IIIkana nepeBoaa peiiTHHIOBBIX 0AJLII0B
Oo01ee KOJIMYECTBO HAOPAHHBIX 0AJ1T10B Ouenka
55-70 3 (y1OBIETBOPHUTEIHHO)
71-85 4 (xopor1o)

86-100 5(0TAM4HO)




7.11lepeyeHb OCHOBHOM, JONOJHUTEIbHON Y4eOHOI JUTEPATyPbl U y4eOHO-

METOAHUIECCKHUX I/I3HaHI/Il7[, He00XO0IUMBIX JIJIs1 0CBOEHHUSI AHCHUIIJINHbI

e B
KomnnuectBo ME€YaTHBIX a:> é
New/n bubnmorpaduyeckoe onucanue DKSEMILIAPOB wm anpec | £ 3
AIEKTPOHHOTO pecypca g GE
Q o
g8
)
OcHOBHas JuTepaTypa

1. Tpodumosa T.U. Kypc dusuku: 22-eu3n . — | http://elibrary.agni-rt.ru 1
M.: Beicmas mkoina., 2016. - 560 c.

2. Jleryta C.H., Yakak A.A., Kypc ¢usuku. | Pexxum nocryna: 1
OnTuka. YuebHOe mocobue isi CTYJIEHTOB http://www.iprbookshop.ru/3011
WHXCHEPHO-TEXHHUECKUX HaTpaBJICHUI Lhtml
MIOJATOTOBKHU: OpenOyprckuit
rocynapcrBeHHblit yauBepcuret, ObC ACB,

2014

3. Kossipe  A.B. TepmonnHamuka  u | Pexum gocryna: 1
MoJIeKyJsipHas ¢usuka. YueOHoe mocobwue: | http://www.iprbookshop.ru/1387
Tomckuii rocymapctBeHHBIH yHHBepcuTer | 1.html
CHCTEM YIIPABJICHUS U PAJTUODIICKTPOHHUKH,

One Konrent, 2012
JIOTIOJTHUTEIbHASI JIUTEPATYpPa

1 [Mupoxo, C. B. ®wusuka saepHbIx | Pexxum nocryna: 1
pEaKkTopoB yuebHoe mocobue / C. B. | http://www.iprbookshop.ru/2029
[IupokoB. — MuHck : Beiuniimias mkona, | 2.html
2011. — 349c.

YueOHO-MeTOANYeCKHE H3TAHUS

1 Kabupos P.P., Harumysmmuna | http://elibrary.agni-rt.ru

C.C., IBosmkuH H.K. MexaHuKa.
MonekymsipHas  pusuka. TepmoauHaMuka:
METOAMYECKHE YKa3aHUs 110 H3yYCHHIO
micuuIuiHbel  «®dusukay it GakaniaBpoB
TEXHUYCCKHX HAMPABICHHA IOJTOTOBKH
Bcex (¢GopMm oOydeHHsS.- AJBMETHEBCK,

Tunorpadus ATHU, 2018. -48c.

2 Harumynnuna C.C., Isostmkun | http://elibrary.agni-rt.ru
H.K,, Kabupos P.P. DOnexrtpuuectBo u
MarHeTu3M: METOJIMYECKUE YKa3aHUs 110
n3ydeHmro Kypca «dusnkay st 6aKanaBpoB
TEXHUYCCKMX HANpPaBJICHUN IOATOTOBKH
Bcex ¢GopM 00ydeHUs- AJbMETHEBCK,

Tunorpadus AI'HU, 2018. -32c.
3 Heosmikun H.K., Ka6upos P.P. Omntuka. | http://elibrary.agni-rt.ru

Atom. Sapo: ydebHoe mocobuwe TIO
muctuminHe  «Pusuka» s OakaiaBpoB
TEXHWYCCKUX HANpaBJICHUW IOATOTOBKH

Bcex (opm o00ydeHUs. - AJBMETHEBCK,
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Tunorpadust AI'HI,2015.-315cC.

4 JIBOSIIIIKUH M.H., Yepkacc M.A., | http://elibrary.agni-rt.ru 1
JIBOSIIIKKH H.K., Kabupos P.P,
Harumymnmuna C.C., HosukoBa A.X.
XacanoBa ['.A. MexaHuKka U MOJIEKYJIApHAs
¢u3uka: 7a0OpATOPHBIM MPAKTHKYM IO
mucuuminHe  «®Pusuka» I 6akaiaBpoB
TEXHUUYECKUX HAMpPaBICHUH MOJITOTOBKU BCX

dhopm oOy4eHwUs. - AJTbMETBEBCK,
Tunorpadus AT’HU, 2017. -112c.
5 JIBOSIIIKHH HK., Kab6upos P.P., | http://elibrary.agni-rt.ru 1
Harumymnuua C.C., HosukoBa A.X.,
DIEKTPUIECTBO " MarHeTH3M:

a00paTOPHBIN MPAKTUKYM IO JTUCIUTIIHHE
«Du3uka» s OaKalIaBpOB TEXHHYCCKHX
HampaBJICHUH TOATOTOBKA Bcex  GopMm
oOyueHusi- AJBMETbEBCK, Tumnorpadus
AT'HU, 2017. -64c.

6 AszanueeB H.M., JIposmkun H.K., Kabupos | http://elibrary.agni-rt.ru 1
P.P., Harumynmnmuna C.C., HoBukoBa A.X.,
Oumnmo A.B., Xacanoa I'.A. Onruka.
ATtomHas u AIepHast busuka:
1abOpaTOPHBIN MPAKTUKYM IO JHUCHUTIIMHE
«Dusnkay Ui O0aKaIaBpOB TEXHHUYECKUX
HampaBlIeHUH TOATOTOBKU Bcex  ¢opMm

oOy4eHus. - AJbMETBEBCK,
TunorpadpusAI'HI,2017.-88c.

7 JIBOSIIIKIH HK., Kabupos P.P., | http://elibrary.agni-rt.ru 1
Harumyninuna C.C. DJEKTPUUECTBO.

Marnetusm: MeETOJMYECKHE YyKa3zaHUs 110
IIPOBEJICHUIO TPAKTUYECKUX 3aHATUH 10
mucuumiuHe  «®Pusuka» Ui 6akaiaBpoB
TEXHUYECKUX HAMpaBICHUH MOATOTOBKU
OouHOM (hopMbl 00y4YeHUs. - AJIBMETHEBCK,
Tunorpadus AI'HU, 2017. -56c.

8 Kabupor P.P. ®wusuka: wmeroauyeckue | http://elibrary.agni-rt.ru 1
yKa3aHus o OpraHu3aIu
CaMOCTOSITEILHOMI Hu BBITIOJIHEHHUIO

KOHTPOJIbHOM  PabOTBl 1O  JUCLUILIMHE
«Duznka» s O6aKanaBpoB TEXHHUUECKHUX
HampaBJICHUH TOATOTOBKM BCeX (opMm
oOyueHuss - AJbMEThEBCK, Tunorpadus
AI'HH, 2017. -24c.

8. Ilepeuenr mnpodeccHoHAIBbHBIX 0a3 JaHHBLIX, HH(POPMANMOHHBIX
CIIPABOYHBIX CHCTEM M HMH(POPMALMOHHBIX PECYpPcOB, HEOOXOAMMBIX ISl
OCBOCHMS JUCHMILIHHBI

Ne HaumeHoBaHue Anpec B UnTepHere
n/n

1 Ennnoe okHO moctymna Kk nHbOpMauOHHBIM pecypcam | http://window.edu.ru/
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2 Poccuiickast rocyapcTBeHHas OnOIHoTEKa http://www.rsl.ru

3 OnekrponHas 6ubnnoreka Elibrary http://elibrary.ru

4 DekTpoHHO-0nOaHoTeuHas cuctema IPRbooks http://iprbookshop.ru

5 OnexrponHas oubmmoreka AIHU http://elibrary.agni-rt.ru.

9. MCTOI{H‘IECKHe YKazaHuda OJast oﬁyqamumxcn 10 0OCBOCHMUIO JUCHUITIJIMHDBI

[lenp MeTOOUYECKUMX YKa3aHUM IO OCBOEHUIO AMCIMUIUIMHBI — OOECIEYUTh
oOyuarolemMycss ONTUMAIbHYIO OpPraHU3alyIo0 Mpollecca M3YyYeHUs AUCIMILINHBI, a
TaK>Ke BBIMOJTHEHUS Pa3INYHbIX (POPM CaMOCTOSITEIBHON pabOTHI.

N3ydyeHne TUCIUIUIMHBI 00YYaromMcsl TpeOyeT CUCTEMAaTUYECKOT0, YIOPHOTO
U TIOCJIeIOBATEIBHOTO HAKOIUICHHUS 3HAHHWM, CJIEIOBATENIbHO, MPOITYCKU OTACIbHBIX
TEM HE IMO3BOJIAIOT TIJIyOOKO OCBOMTH Kak MpOMYIIEHHYIO TE€My, TaK M BCIO
JUCLMIUIMHY B 11eJIOM. VIMEHHO MO3TOMY KOHTPOJIb HaJ CHUCTEMaTH4eCcKoW paboToi
CTYJEHTOB JJOJKEH HaXOJUThCS B LICHTPE BHUMAHHUS MIPENoJaBaTes.

[Ipy nDoAroTroBKe K JICKUMOHHBIM 3aHATHSAM  (TEOPETHUECKUH  KypC)
oOy4Jaronmcst He00X0IUMO:

- Tepes OYepelnHOM JeKIHEe HeoOXOAMMO HM3YYHTh MO KOHCIEKTY MaTepHuall
TpeIbIAYIIeH JEKIH, TPOCMOTPETh PEKOMEHIYEMYIO JINTEPATYPY;

- [pU 3aTPyAHEHUAX B BOCHPUATUM MaTepuana cleayeT oOOpaTuTbcsi K
OCHOBHBIM JIUTEPAaTypHbIM HMCTOYHHUKAM, PEKOMEHJOBAaHHBIM pabodeil mporpammon
aucuumuHbl. Ecnu pa3oOparbes B Marepualie CaMOCTOSITENbHO HE YJAloCh, TO
cienyer oOpaTuUThCs K JIeKTOpy (Mo rpaduKy ero KOHCYJIbTAllMi) WIH K
MpernoAaBaTelto Ha MPAKTHUECKUX, TA00OPATOPHBIX 3aHITHSX.

[Ipn mOATOTOBKE K MPAKTHYECKUM U JaOOPAaTOPHBIM 3aHATHUAM OOYYaOUTUMCS
HEOOXOIUMO:

- IPUHOCUTH C COOOM PEKOMEHJIOBaHHYIO B padoyeil mporpaMMe JUTepaTypy K
KOHKPETHOMY 3aHSITHIO;

- 10  O4YepeaHOro  MpaKTUYECKOro,  J1abOpaTOpHOTO  3aHATUS IO
PEKOMEH/IOBAaHHBIM JIUTEPATYpHbIM HCTOYHUKAM MpopadoTaTh TEOPETUUECKHIA
MaTepuai, COOTBETCTBYIOIICH TeMe;

- TEOPETHUYECKUU MaTepuai CJIEeIyeT COOTHOCHUTh C HOPMAaTHBHO-CIIPaBOYHOM
JUTEpaTypo, Tak Kak B HEH MOryT OBITh BHECEHBI MOCJICIHUE HAy4YHBIE H
MPaKTUUECKUE JOCTUKEHHUSI, U3MEHEHHUS, JOMOJIHEHUS, KOTOPbIE HE BCETAa OTPaXKEHbI
B y4eOHOM UTEpaTypE;

- B Hauaje 3aHATUN 3a7aTh NPENOAABATENI0 BOMPOCH 10 MaTepHualy,
BbI3BABILIEMY 3aTPYAHEHHUS B €ro MOHMMAaHUM M OCBOCHUM TMpU PEIICHUHU 3ajad,
3aJIaHHBIX JIJISl CAMOCTOSATENLHOTO PEILICHNUS;

- HA 3aHATUU [JIOBOJMUTH KAXKIYIO 3a7adyy [0 OKOHYATEJIIbHOTO pEelICHUs,
JEMOHCTPUPOBATh MOHMMAaHHUE TMPOBEJAEHHBIX PAcUeTOB, B Cilydyae 3aTpyJHEHUH —
oOpamiarbcs K MpernojaBaTesio.
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OOyuaromumMcsi, MPONYCTUBIIMM  3aHATUS  (HE3aBUCHUMO OT  IIPUYHUH),
PEKOMEHIYETCSI HE I03XKE, YEM B 2-HEAENBbHBIM CPOK SIBUTHCS HAa KOHCYJbTALHIO K
IPETOAABATENI0 U OTYUTATHCA IO TEME, N3yUaBLICICS HA 3aHITHH.

CaMmocTosTenbHass paboTa CTYy/IEHTOB HMEET CHCTEMAaTHYECKHI XapakTep U
CKJIQJbIBAETCS U3 CIEAYIOIIUX BUIOB I€ATEIbHOCTH:

- TMOATOTOBKA KO BCEM BHJIaM KOHTPOJIbHBIX HCIBITAHUH, B TOM YHCIE K
TEKYLIEMY KOHTPOJIO YCIEBAEMOCTH (B TEUYEHHUE CEMECTpa), MPOMEKYTOUYHOU
aTTecTaluuy (M0 OKOHYaHUH CEMECTPA),

- pellieHue NPAaKTUYECKUX 3a/1a4;

- CAMOCTOSITENIBHOE U3yUEHUE TEOPETUUECKOTO MaTeprala;

- 0)opMIIEHHE OTUETOB I10 JIAOOPAaTOPHBIM paboTam;

- MOJITOTOBKA K 3allMTE OTYETOB 110 JIAOOPATOPHBIM padboTam.

Jlis  BBIMONMHEHHUA  YKa3aHHBIX BHUJIOB  pabOT HEOOXOOUMO  HM3y4YUTh
COOTBETCTBYIOIINE TEMBl TEOPETUUYECKOTO MaTepHalia, UCIONb3ysd KOHCIIEKT JIEKIHUH,
y4eOHUKU U Y4eOHO-METOANYECKYIO JUTEPATypPy, a TAK)KE HHTEPHET-PECYPCHI.

[lepeueHb y4eOHO-METOIUMYECKUX H3JaHUM, PEKOMEHIYEMBIX CTYJIEHTaM JUIsl
NOATOTOBKM K 3aHATHSM M BBIIIOJIHEHUIO CaMOCTOATENbHOM paboThl, a Takxke
METOJMYECKHE MaTepuaybl Ha OyMaXXHbIX H/WUIM DJIEKTPOHHBIX HOCHUTEISX,
BBHITTYIICHHBIE Kadeapoil CBOMMH CHUJIAMH U MPEAOCTABISIEMbIE CTYACHTaM BO BpeMs
3aHATHUH, NPEJICTABIICHBI B yHKTE 7 pabo4yeil mporpamMmsl.

Y4eOHO-MeTOMUYECKAsT JUTepaTypa [Uisl JAAaHHOW JUCIHUIUIUHBI HMMEETCS B
AIIEKTPOHHO-O0nOMoTeuHol cucteme «|PRDOOKS», a Takke Ha 3IEKTPOHHOM pecypce
AT'HU (http://elibrary.agni-rt.ru), 1ocTym k KOTOPBHIM MPEAOCTABIICH CTYICHTAM.

10.TlepeyeH» MPpOrpaMMHOro odecrneyeHust

Ne HanmenoBanue nporpaMmmMHOro JInnensus Jlorosop

I/ obecrieueHus

1 Microsoft Office Professional Plus | Ne67892163 Ne0297/136
2016 Rus Academic OLP (Word, | ot 26.12.2016r. ot 23.12.2016r.
Excel, PowerPoint, Access)

2 Microsoft Office Standard 2016 Ne67892163 Ne0297/136
Rus Academic OLP (Word, Excel, | ot 26.12.2016r. or 23.12.2016r.
PowerPoint)

3 Microsoft Windows Professional | Ne67892163 Ne0297/136
10 Rus Upgrade Academic OLP ot 26.12.2016r. ot 23.12.2016r.

4 ABBYY FineReader 12 Ne197059 Ne0297/136
Professional ot 26.12.2016r. ot 23.12.2016r.

5 Kaspersky Endpoint Security No24(C4-181023-142527-330- | Ne
misiouszneca — CTaHIapTHBIN 872 591/BP00181210-
Russian Edition CT ot 04.10.2018r.

6 DNeKTpOHHO-OUOIMOTEeUHAS I'ocynapcTBeHHBIH
cucrema [IPRbooks KOHTpakT Ne578 ot

07.11.2018r.
7 110 «ABTOMaTH3MPOBAHHAA CBHIETENBCTBO
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TECTUPYIOLIasi CHCTEMa»

roCyJ1apCTBEHHOM
perucTpanuu nmporpamMm JJis
OBM Ne2014614238

ot 01.04.2014r.

11. MaTepuajbHO-TeXHHYecKasi 0a3a, HeoOXoAUMAas JIsl OCYIIeCTBJIEHHS

o0pa3zoBaTeIbHOTO MpoLecca Mo JAHHOW TUCITHIIJINHE

OcBoenue TUCIUATLIINHBI

«Duzuka» mpcarojaract

HWKCIICPCUNUCIICHHOI'O MATCPUAIIBHO-TCXHUYICCKOTI'O 00eCIICUCHHS:

Ne
n/n

HauMenoBanue cnenuajabHbIX*
NMoMeIlleHUi ¥ MoMelleHuH N1
CaMOCTOSITEJIbHOM PadoThI

OcHalIEHHOCTD CHEeHAJIBLHBIX IOMEINEeHUH 1
NMOMeIleHUI VIS CAMOCTOSITeILHOI PadoThI

V. Jleauna ,2

VY4eOnslit kopnyc b,

aymutopus b-310

(yueOHasi ayauTopus ISl 3aHATHI
1abopaTOpPHOTO M MPAKTUYECKOTO
TUIIOB u IIPOMEKYTOUYHON
aTTECTaIuH)

1.YcranoBka "[IpsiMble 1 KOCBEHHbIE U3MEPEHUS"
2.YcranoBka "OmpenelieHUe YCKOpPEHUs TIpy3a C
MIOMOIIIbI0 MalIMHbI ATBya"
3.YcranoBka "M3yueHue ympyroro U Heyopyroro
coyJapeHuii mapos"
4.YcranoBka "M3mepenune KodpQHUIMEHTa TPEHHUS
KaueHUs C MOMOIIBI0 HAKIIOHHOTO MasiTHUKA"
5.¥YcranoBka "OmpeneneHne MOMEHTa WHEPLMH
KPECTOBHHBI C MOMOIIBI0 MasiTHuKa O6epOeka”
6.YcranoBka "OmnpeneneHue MoOAYyJsS YIPYrocTH
MeToIoM u3ruba"
7.YcranoBka "OmnpeneneHue yCKOpeHusi CBOOOHOTO
nageHus"
8.YcranoBka
MasTHUK"
9.YcraHoBka "Uccnenoanue COOCTBEHHBIX
KoJjeOaHuil CTPYHBI METOJIOM pe3oHaHca"
10.YcranoBka "M3ydeHue 3aryxawolux KojeOaHWM
MasaTHUKa Makcsemia"
11. VYcranoBka "OmnpeneneHue
JTUHAMUYECKON BSI3KOCTU BO3/1yXa"
12.YcranoBka "Onpenenenne OTHOUIEHUS
yIeIbHBIX TEIUIOEMKOCTeH ra3oB MeTogoM Knemana-
Jezopma"

"KpyTunbHblii OaymMCcTUYeCKui

ko3¢ dunrenTa

V. Jlenuna 2

VY4eOuslif kopnyc b,

ayauropus b-303

(yueOHast ayaquTOpus JJIS 3aHITHI
1a00paTOPHOTO THUIIA, JUISL
MHIUBUAYAIBHBIX M TPYIIOBBIX
KOHCYJIbTAllU{, IPOMEKYTOUHOU
aTTecTalun)

1.VcranoBka "M3yueHue 21€KTpOCTaTHIECKOTO
rost"

2.YcranoBka "OnpeneneHue dJIeKTpUIECKOn
€MKOCTH KOHJIEHCATOpa C OMOIIIbIO
0aJUIMCTHUYECKOTO TajJbBaHOMETpa"

3.YcraHnoBka "['pagynpoBKka BaTTMETpPA. U3MEPEHHUE
COIIPOTHBIIEHUH C ITIOMOIIBIO BOJIBTMETPA U
ammepmerpa"

4.YcranoBka "M3ydyeHune 3aBUCUMOCTH MOLTHOCTH U
K.II.J. ICTOYHHKA TOKa OT Harpy3ku"

5.¥YcranoBka "OnpeneneHue conpoTUBIECHNUN
MPOBOJHUKOB METOJIOM MOCTUKOBOM CXEMBI"
6.YcranoBka "M3MepeHue 3JeKTPOIBUKYIIEN CHUIIBI

HCIIOJIB30BaHHC




METOIOM KoMIeHcarun"

7. YcranoBka "M3yuyenue apdexra 3eedexa’

8. YcranoBka "OmnpenesneHne ropu3oHTaIbHON
COCTABJISIFOLIEH HANIPSHKEHHOCTH MarHUTHOTO TTOJISt
3emun"

9. YcranoBka "OnpeneneHue yaeiabHOro 3apsaa
3JIEKTPOHA METOIOM MarHeTpoHa

olpeziesIeHue UHAYKTUBHOCTH KAaTyIIKH"

10. YcranoBka "M3Mmepenrne MarHUTHOM MHIYKIIMH C
MTOMOIIIbIO AHAJTUTUYECKUX BECOB"

V. Jlennna 2

VY4eOnslii kopnyc b,

aynutopus b - 308 (yueOnas
ayAUTOPHUM JJIsI 3aHITUI
71a60pPaTOPHOTO U MPAKTUYECKOTO
THIIOB, IIPOMEKYTOYHON
aTTECTaIuH)

1. Mukpockon MOHOKYJISIPHBIN

2.YcranoBka "Onpenenenue (HOKycCHOT0 pacCTOSTHHS
cobuparoieil U pacceuBaroIIeH JuH3"

3.YcranoBka "M3ydeHue 3aKOHOB OCBEUICHHOCTH
uM3ydyeHue uHTep(depeHu cBeTa C  IOMOIIBIO
ounpusmsl Openens”

4.YcruoBka "M3ydeHue wuHTEepdEpeHLUH CBeTa C
noMoIbto ounpusmsl Openens"

5.YcranoBka '"M3ydeHuwe SBIEHUSA MOJISPU3ALUU
cseta. [IpoBepka 3axona Maintoca"

6.YcranoBka "OmpeneneHue yIenbHOTO BpallleHUs
IJIOCKOCTH MOJISpU3ALMKM U KOHLUEHTpPAllMu pacTBOpa
caxapa noyisipumerpom"

7.YcranoBka "/lu¢ppakuus PpeHens Ha KpyrjioMm
oTBepcTUH"

8. Ycranorka "Iudpakuus Opaynrodepa Ha menn"
VYcranoBka "Omnpeznenenue mnocrossHHOM CredaHa-
bonbimana”

9.YcranoBka "M3yueHue CBOHCTB ()OTODJIEMEHTOB C
BHEUIHUM BHYTpeHHUM (poTo3pdexTom”

10. YcranoBka "udpaxius 31eKTpoHOB"
11.YcranoBka " Ilpu3MeHHBIH MOHOXpPOMATOP.
N3ydenne aromHbIX  cnekTpoB. OrmpenencHue
noctostHHOM Punbepra»

V. Jlenuna 2

VY4eOnsiit kopnyc b,
ayautopus b-307 (yuebnas
ayAUTOPHUM JJISI 3aHITUN
71a00paTOPHOTO THIIA)

1.YcranoBka "udpakuus @DpeHens Ha Kpyriom
oTBepcTHH"

2.YcranoBka "udpaxius @paynrodepa Ha menn"
3.Ycranoska "Omnpeznenenue nocrosiuHoi Credana-
bonprmana”

4.YcranoBka "M3ydyeHue cBOMCTB (POTOAIEMEHTOB C
BHEIIHUM BHYTpeHHUM (oTorppexTom"”

5. Ycranoska "ludpakuus 31eKTpoHOB"
6.YcranoBka " IIpusmMeHHBII = MOHOXpPOMATOP.
N3ydyenne aromHbIXx  coekTpoB. OrmpeneneHue
noctostHHOM PunOepray

V1. JlennHa 2

VYuebHblil Kopmyc A,
ayauropust A-219 (yueOHas
ayJAUTOPUS JJIS IPOBEICHHS
3aHATHUH JEKIMOHHOIO THUIIA)

1. HoyrOyk Lenovo IdeaPad 300-151SK — 2 mir. ¢
MOJIKIIIOYEeHUEM K ceTH «HTepHeT» U obecreueHnemM
JOCTYTIa B AJIEKTPOHHYIO WH(OPMAITHOHHO-
00pa3oBaTeNbHYIO Cpeay HHCTUTYTA

2. JIazepusbiit npoextop WUXGA

3. Okpad ¢ snexTponpuBogoM Lumien Master Large
Control

4. NntepaktuBnbiil aucmied SMARTBOARD c




xirogoM aktuBanud SMART Notebooke
5. XKK-renesuzop Samsung
6. Jlokyment-kamepa SMART.

5. V. Jlenuna 2 1. Komnbrotep B komruiekTe ¢ MmoHutopoM IT Corp 3250
VueOusiii kopiyc b, — 16 mr. ¢ moakmouennem Kk cetu "HHTepHer" u
aynuropus b-407 ( yueGHas obecrnieueHueM JIOCTyTIa B AJNICKTPOHHYIO
aymropus s nposesennst CPC nH(OPMAITMOHHO-00pa30BaTEIHHYIO cpemy

WHCTHUTYTA.
2. Kommnsrotep B kommuiekte ¢ MmoautopoM [T Corp 3260
— 8 mT. ¢ momkmoueHWeM K ceTu "WHTepHEeT" U

U TEKYLLEro KOHTPOJIS)

obecrieyeHueM JOCTyTa B AJIEKTPOHHYIO
HHPOPMALMOHHO-00pa30BaTEIbHYIO cpeny
WHCTHUTYTA.

IIpoexTop ACER

DKpaH Ha IITAaTUBE
Ckanep EpsonPerfectionV33
[Tpuatep HP LJ P2055dn

o0rw

*CrnenyanpHble ITOMEIICHUS — y4YeOHBIe ayAUTOPUM UL TNPOBEICHHUS 3aHATHH JICKIMOHHOTO THIA, IPAKTHYECKUX H
1a00paTOPHBIX 3aHATHH, KypCOBOTO IPOEKTHPOBAHUS (BBIIOJNHEHHS KypCOBBIX pabOT), TPYNNOBBIX W HHAWBHIYAJIbHBIX

KOHCyJ'II:TaHI/Iﬁ, TEKYLIECTr0 KOHTPOJIA U HpOMe)KyTO‘-IHOﬁ arTeéCTaluu, a TAKXXE NMOMCILCHUS JJIs1 CaMOCTOSITCIIbHOM pa6OTLI.

12. CpencrBa agantanuM NpenoJaBAHWS AUCHMILIMHBI K NMOTPEeOHOCTAM
00y4aromuxcst JIMI ¢ OrPAHNYEHHBIMHU BO3MOKHOCTAMM 3/10POBbSA

[Tpu HE0OX0aUMOCTH B 00pPa30BATEIHLHOM MPOIECCE MPUMEHSIOTCS CIICTYIOIINE
METOJIbI U TEXHOJIOTHH, OOJCTYaroIiue BOCHPHATHE HHOOPMAIMK O0YYarOIIUMUCS
JUIAM C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI:

- MPUMEHEHHUE TUCTAHIIMOHHBIX 00pa30BATENbHBIX TEXHOJIOTHH NJIs Tepeaaydn
uH(pOpMaIU, OpraHU3alMKi Pa3IMYHbIX (POPM MHTEPAKTUBHOW KOHTAKTHOW pabOTHI
00y4Jaromierocs ¢ mpernoiaBaTesem;

-  TpUMEHEHHE JUCTAHIIMOHHBIX 00pa30BaTENbHBIX  TEXHOJIOTHUH IS
opraHu3anuu (popM TEKyIIero KOHTPOJIS;

- YBEIIMYEHWE TMPOJODKHTEIBHOCTH CIAa4u  OOydYaroIIuMCsl  JUIaM ¢
OTPaHUYCHHBIMA BO3MOYKHOCTSIMH 37I0POBbsI (H)OPM MPOMEKYTOUYHON aTTECTaIlliy T10
OTHOIICHUIO K YCTAaHOBJICHHOM MPOIODKUTEILHOCTH MX CIAAYH:

- TMPOJOJDKUTEILHOCTH CHadd 3auéTa WM 5K3aMEHa, IPOBOJMMOIO B
nuchbMeHHOU (hopme, - He Oosiee ueM Ha 90 MUHYT;

- TPOJOJDKUTEILHOCTH TMOATOTOBKM OOYYaroIIerocsi K OTBETY Ha 3auéTe WU
sK3aMeHe, IPOBOJUMOM B YCTHOH (opme, - He Oosee yem Ha 20 MUHYT

Pabouast mporpamma coctaBiiena B coorBerctBum ¢ TpeboBanusimu OI'OC BO u
y4eOHBIM IIJITaHOM 1o HampapieHuto mnoarotoBku 15.03.05 — KoHcTpykTOpcKko-
TEXHOJIOTUYECKOe oOecrieueHue MalIUHOCTPOUTENBHBIX IPOU3BOJICTB,
HanpaBIeHHOCTD (poduiib) mporpamMmbl « T€XHOIOTUS MAITUHOCTPOEHUS.



Hamnpasnenue

INPUJIOKEHHUE 1

AHHOTAIUA
padoueii nporpaMMbl TUCIUNIMHBI
«D@U3HUKA»
noarotoBku:  15.03.05 —  KoOHCTpYKTOPCKO-TEXHOJIOTHIECKOE

o0ecreyeHrne MalInHOCTPOUTENIBHBIX POU3BOJICTB

HampaBnennocts (mpoduis) mporpaMMebl: « TeXHOIOTHS MAITHHOCTPOCHHS

OueHnuBaeMble PesynbTaThl oOcBOCHUS OneHoYHBIE CPENICTBA TEKYIIETO KOHTPOIIS U
KOMITCTEHIINU KOMITCTEHIINT MIPOMEKYTOYHOH aTTeCTalluH
(xon, HaMEHOBaHUE
OK-4 CnocoOHOCTBIO | 3HATH: Texymmii KOHTPOJIb:
paboTate B KOMaHIE, | IIPHHIHITBI u metoasl | 1 cemecTp:
TOJIEPAHTHO 3 PEKTUBHOI KoMaHAHO# | 3ammTa 1abopaTopHbIX paboT mo Temam 1-3,
BOCIPUHUMAs paboTbl  mpU  TOJNEPAaHTHOM | 5-7;
COIMANIbHBIC, BOCHPHUSTHH conuaneHbIX, | KoMmIproTepHoe TecTupoBanue o remam 1-7;
STHUYECKHE, STHUYECKHX,
KOH(EeCCHOHANIbHBIE U | KOH()ECCHOHAIBHBIX u | 2 cemecTp:
KyJbTYypHBIC PA3IN4Msl | KyJbTYPHBIX pasnuumsx | 3amuTa Ja00paTOpHBIX padoOT Mo Temam 8-
B3aMMO/ICHCTBHSL; 10;
yMeThb: TojepanTHO | [IpakTuueckue 3agayn mo temam 8-10;
BOCHPUHHAMATH conanbHble, | KommbloTepHOe TecTUpoBaHHE 1O TeMaM §-
STHHYECKUE, 10;
KOH(eCCHOHATLHBIE 17§
KYJIbTYpHBIE pazmnuus | 3 ceMecTp:

B3aMMOJeHcTBUS NIpU padore B
KOMaH/Ie;

BJIAJETh: CITOCOOHOCTRIO
paboTathb B KOMaHJe,
TOJIEPAHTHO BOCIIpUHHUMAS
coIMalbHEIC, STHHUYECKUE,
KOH(heCCHOHANBHEIE "
KYJIbTYpHBIE pazIuums
B3aMMOJICHCTBHS.

3ammra nabopatopHbIX padot mo temam 11-
12;
KomneroTrepHoe tectupoBanue mno remam 11-
13;

IIpomexyTouHasi aTTeCTANMA:
1 cemecTp - 3auer

2 cemecTp - OK3aMEH

3 cemecTp - DK3ameH

Mecto JTUCIHUILINHLI B | B1.5.06. [Iucuuniamna «®u3uka» sBISETCS 00513aTENbHOM,

crpykrype OIIOII BO BXonuT B coctaB brmoka 1 «/lucuurmiansasl (MOZydHn)» H
otHocuTcss K ©OazoBoii wactu OIIOIl mno HampaBieHHIO
noaroroBku  15.03.05 - KoOHCTpYKTOPCKO-TEXHOJIOTHYECKOE
obecreueHrne MallMHOCTPOUTENbHBIX MPOU3BOJACTB, MPODUIH -
Texnonorust mammHoctpoenus — b1.5.06.
OcpauBaercs Ha 1,2 kypcax, B 1,2,3 cemecTpax.

Oobmas TPYA0EMKOCTh | 3a4€THBIX €AUHMII 10 yueOHoMmy 1utany: 11 3E

TUCHUILIAHBI (B 3a4eTHBIX | YacoB no yueOHOMY muiany: 396 d.

eIMHHUIIAX U Yacax)

Buabl yueOHol padoTsl

- TeKuu 534.;

KonrtaktHas paboTa 00ydaronmxcs ¢ mpernoiaBaTeem:

- MpaKTHU4eCKue 3ausTus 174.;




- mabopartopubie 3aHaTHsA 106 4.;
KCP-6u.

CamocrositensHas padora 1424.
Konrtpomus- 72 4.

HN3yyaemblie TemMbl (pa3aesibl)

Tema 1. [Ipeamet uzydyenus ¢puzuku. Mexanuka. Kunemartuka.
Tema 2. Jlunamuka MmatepuaibHoW TOouku. Pabora. DHeprus.
MomHocTh. /IluHaMuKa BpalaTeabHOTO ABUKEHUS .

Tema 3. Mexanunueckue Konebanus. BoaHbl.

Tema 4. HeunepuuanbHble cucTeMbl oTcyeTa. CrnenuaibHas
TEOpHUsl OTHOCUTEIILHOCTH..

Tema 5.IIpeamer u mMeTonbl MoieKyisipHOH ¢u3uku. OCHOBHOE
ypaBHEHUE  MOJEKYJIsIpHO-KHMHeTH4eckot  Teopun  (MKT)
UJeaNbHOrO ras3a. SIBnenus nepesoca.

Tema 6. OcHOBBl TepMOAMHAMHUKHU. TepMoanHaMuUyecKue
MIPOLIECCHI.

Tema 7. Peanibabie raszel. JKugkoctu. TBepasie Tena.

Tema 8. DnekTpuueckue 3apsapl. Pacuer anekTpuyeckoro moiis.
ITorenuman. IIpoBogHuku. JIM3IIEKTPUKH.

Tema 9. DnexkrTpuyeckuidl TOK. DJNEKTpUYECKass  LEIb.
Knaccuueckas anexkrponnas teopust (KOT). Dnexrpuueckuii Tok
B 3JIEKTPOJINTAX, Fa3aX U BaKyyMe.

Tema 10. MarnutHOoe B3aUMOJCHCTBHME TOKOB. MarHuTHBIN
notok. 3akoH  buo-CaBapa-Jlannmaca. Cuna  Jlopenua.
[TocTossHHOE MarHUTHOE I0JI€ B BELIECTBE. DJIEKTPOMArHUTHAas
UHAYKIUS.  ODJNEKTPOMAarHUTHBIE  KoleOaHWsT W BOJIHBIL
YpaBuenus Makcsenna.

Temall. T'eomerpuueckas onruka. BosHOBas  onTuka.
Wnrtepdepennus ceera. [Judpakuus cBera.Pacnpoctpanenue
cBeta B Bemectse. [lonspusanus csera.

KBanToBas npupoaa u3mydeHus.

Temal2. Teopus aroma Bomopoma mno bopy. KsanToBas
MexaHuka. Pu3nka aToMoB U MoJiekynl. KBaHToBas craTucTHKa
Tema 13. ®usnka tBepaoro tena. Pu3nka aTOMHOTO SApa.
®du3uKa IeMEHTapHbIX YaCTHUII.

®opma NPOMEKYTOYHOH
arTecTaumnu

3ader B 1 cemectpe
JK3aMeH Bo 2,3 cemecTpax.




ITPHIIO’KEHHUE 2
«YTBEPXIAIO»

o o

gﬁgaHOB

JIMCT BHECEHUSI UBMEHEHU

Kk paboueii nporpamme aucuumiauisl b1.6. 06

DOU3UKA

Hanpasnenne mnoaroroBku: 15.03.05 —  KoOHCTPYKTOPCKO-TEXHOIOTHYECKOE
obecrnieueHrue MalIMHOCTPOUTEBHBIX IPOU3BOJICTB
HamnpasneHHocTh (Ipodwiib) porpammel: TeXHOIOTHS MATHHOCTPOEHHUS

Ha 2020/2021 y4yeOHbIi rox

B paGouyro nporpaMmy BHOCSITCS CIEAYIOIIHE H3MEHEHHS:

1.B n. 7 Ilepe4yeHb OCHOBHO#, JONMOJHHTENbHOH y4eOHOH JIMTepaTypbl H
yueOHO-MeTOAHYeCKHX H3JaHHH, HeOoOXOAHMBIX /JIsi OCBOCHHS] AHCIHHILIHHBI
BHECEHBI U3MEHEHHUSI CIIEAYIOLIEr0 COAEPIKAHMS:

KomuuectBo MeYaTHBIX
9K3eMIUISIPOB  HJIH  ajpec
3JIEKTPOHHOTO pecypca

No
/i bubnuorpadudueckoe onucanue

Koappunuent
lobecre4YeHHOCTH

Y4yeOHO-MeTOANYECKHEe H3aHUS

o

1 JBossmkwa  H.K., Onrtuka. Ksanrtosas | http://elibrary.agni-rt.ru
¢usuka. Ousuka sapa. YyeOHoe mocodue
Mo auciuIInHe «@usukay s GakaiaBpoB
TEXHHYECKAX HAIpPaBICHHH MOATOTOBKH
BceX (opm oOyueHHS. - AJBMETHEBCK,
Tunorpadus AT'HN,2020.-341c.
DJIeKTPOHHBII 00pa3oBaTeJbHBII pecypc

1 JIBOSILIKHH H.K DnextponHo- | http://mdl.agni-rt.ru/. 1
obOpazoBaTellbHbIH pecypc «DIEKTPHUECTBO
U MarHeTH3mM» JUIS GakanaBpoB
TEXHUYECKUX  HAMpaBICHUH IOIATOTOBKH,
BceX ¢(GopM o0OydeHus. — AJBMETHEBCK:
AI'HH, 2019.
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2 JIBosIKuH HK OnekTpoHHO- | http://mdl.agni-rt.ru/. 1
obpaszoBatenbHbIi pecype «OnTHka. AToM.
Snpo» mns  GakanaBpoB  TEXHHUYECKHX
HAaIlpaBIECHUH TOATOTOBKH, BceX (opm
o0yuenus. — AnmbMerbeBck: AHU, 2019.

3 HoBukosa AX. OnextponHo- | http://mdl.agni-rt.ru/. 1
obpa3oBaTenbHBI  pecype  «MexaHHKH.
MornekymsipHast ¢usuka. TepmoanHaMuKay
TSt GaxanaBpoB TEXHUYECKHUX
HanpaBlIeHUH MOATOTOBKH, BceX (opm
o0yuenus. — AnsmerbeBck: ATHU, 2019.

2B n. 9Meroauveckue ykazaHus sl O0yYalOLIHUXCS 1O OCBOEHHIO

AMCIHIUIHHBI 100aBIEHO:

JIns u3ydeHusl JUCLMIUTMHBI TaKKe, HCIONBb3YyeTCs CHCTeMa IMCTAHILMOHHOTO
obyuennss AI'HU «lludposoit yuusepcutetr» (CHO AI'HU), cosmanHas ja
miatgopme MOODLE, kortopas mMO3BOJSET OpraHW30BaTh KOHTAKTHYIO paboTy
obyyaromuxcs nocpencTBoM cetu «MHTepHeT» B ynaneHHOM pexume pocryna. [Ipu
3TOM  TPYMOEMKOCTb JAMCUUIUIMHBI M  KOHTaKTHOM paboThl, MaTepHabl,
UCIIOJIE3yeMBIe JUUIS TIPOBEIECHUS 3aHATHI, COOTBETCTBYIOT yueOHOMY ruiany, PIIJ] u
TMO3BOJIIIOT  MOJIHOCTBEO  OCBOMTH  3aJaHHble KoMIeTeHUWH. Bupg u dopma
JIEKLMOHHOT0 MaTepualia M Marepuaia IJs MpaKTUUeCKUX 3aHATHH ompejenseTcs
npenojasatreneM u pasmeraercst B C[IO AT'HU «Lludposoit yHuBepcute.

3.B n. 10Ilepedyenr nporpamMmHoro oGecrne4yeHHsi BHECEHBI H3MEHEHHS
CJIETYIOIIETO COJepPIKAHMUS:

Haumenosanue Jlunensus JloroBop
MPOrPaMMHOTO 00eCTIeUeHUS

n/n
Kaspersky Endpoint Security | Ne 24C4191023143020830784 | BP00347095-
Juisiousneca — Ctan1apTHBII CT/582 ot
Russian Edition 10.10.2019r.
2 DneKTpoHHO-OHOIHOTeYHAs JIMIIeH3HOHHBIH
cucrema [PRbooks JoroBop Ne494 ot
01.10.2019r.

V3meneHus B paboyeit mporpaMme paccCMOTPEHBI M OL0OpEeHBI Ha 3aceaHuu

kadeapsl OUMKU U XUMHUU
(Haumenosanue kageopui)

npotokon Ne & or" /¥ " 06 2040 r.

3aBenyrommuii kadeapoi:
J.¢.-M.H., mpodeccop

(yuenas cmenenv, yuenoe 36auue)

H.K. JIBostikuH
(H.0. Damunus)
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