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10BIIASI XAPAKTEPUCTUKA PABOYEH IIPOTPAMMBI YYEBHOM
JUCIHUIIVIMHBI OOA.11 PU3UKA

1.1 MecTO TMCUMIJIMHBI B CTPYKTYPe OCHOBHO 00pa30BaTeibHOI MPOrpaMMbl

VYuebnas gucuuminana OOJ[.11  @usuka sBiasgercs  00sM3aTENbHOH  4acThIO
obmeoo6pazoBarenbHoro nukiaa [TOOII-IT B coorBerctBuM ¢ ®I'OC CIIO mo cnenuaibHOCTH
23.02.06 Texauueckast SKCIUTyaTalus TOABIKHOTO COCTaBa YKEJIE3HBIX J0POT.

Ocoboe 3HaueHNe AUCUUIUIMHA UMeeT rpH popmupoBanmnu u pazsutun OK 01— OK 09.

Kon
Conepxanue
KOMIICTCHIINH
OK 01. BeiOupats criocoOs! perienus 3aaa4 npodecCHOHaIbHON AEATEIbHOCTH
IPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTAM
OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEJCTBA [TOMCKA, aHAJIN3a U UHTEPIPETALUU

uHpopManuu, ¥ HHOOPMAIIMOHHBIE TEXHOJOTHH JUIS BBITIOJIHEHUS 3a1ad
poECCHOHAIIBHON JESATEIHHOCTH

OK 03. [InanupoBaTh W pealM30BBIBAaTH COOCTBEHHOE MpodeccHoHalbHOE U
JUYHOCTHOE  Pa3BUTHE, MPEANPUHUMATEIIBCKYIO  JICSITCIBHOCTh B
npodeccuoHansHOM cdepe, UCHONB30BaTh 3HAHUS MO (UHAHCOBOM
I'PaMOTHOCTH B Pa3JIMYHBIX )KH3HEHHBIX CUTYaIUsAX

OK 04. D¢ dexTnBHO B3aMMOIEHCTBOBATH U PabOTATh B KOJUIEKTHBE U KOMaHJIE

OK 05. OcymiecTBisITh ~ YCTHYO M THUCHBMEHHYIO  KOMMYHHMKAIMIO  Ha
roCyJapCTBEHHOM si3bike Poccuiickoit depepannu ¢ y4eToM 0COOCHHOCTEH
COIMAJILHOTO U KYJIBTYPHOTO KOHTEKCTA

OK 06. [TposiBNIATH TpakIaHCKO-MATPUOTHUYECKYIO TO3UIINIO, JIEMOHCTPUPOBATH
OCO3HAHHOE IIOBEJCHHE Ha OCHOBE TPAJMULMOHHBIX OOIIEUYETOBEUECKUX
[IEHHOCTEH, B TOM YHCIE C yYETOM TI'apMOHU3AINH MEXHAIIMOHAIBHBIX U

MCKPCIIUTHUO3HBIX OTHOMGHHﬁ, IIPHUMCHATH CTaHdapThI
AQHTUKOPPYNILMOHHOTO MOBEICHHSI
OK 07. CopeiicTBOBaTh COXpAaHEHUIO OKPYXAIOIIEH Cpeibl, pecypcocOepexeHHmIo,

NPUMEHSTh 3HaHUS 00 W3MEHEHMH KIMMaTa, MPUHIUIBI OepexIIMBOrO
MPOU3BOJICTBA, Y((HEKTUBHO NCUCTBOBAThH B UYPE3BBIUANHBIX CUTYAITUIX

OK 08. Hcnonp3oBath cpenctBa (U3MUECKON KyJAbTYphl JUIsl COXpaHEHUs U
YKpPEIUIeHUs1 370pOBbsl B Ipolecce MpohecCHOHATbHON NeATeNbHOCTH U
noJiep>kaHusi HE0OXOMMOTr0 YpOBHsI (pU3HUECKON MOJrOTOBIEHHOCTH

OK 09. [Tonp3oBaTbess MpodeccuoHanbHOM JOKYMEHTAIlMe Ha rocyJapCTBEHHOM
Y NTHOCTPAHHOM SI3bIKaX

1.2 He.]'lb U IINIAHUPYEMBIC PE3YJbTATHI 0CBOCHUSA JUCHHUIIJINHBI

B pavmkax mporpamMmbl  y4eOHON JUCIHHMIUIMHBI  OOYYAIONIUMHCS  OCBAaMBAIOTCS
mnaHocTHble  (JIP), wmerampenmernsie (MP) u mpenMeTHele pe3yabTaThl 0a30BOro U
yrayonennoro (ITP6) u (ITPy) ypoBHueir B cootBercTBuM ¢ TpeboBanusmu DI'OC cpemnero
o011ero o0pa3oBaHus.

Konbt [Inanupyemble pe3yabTaThl OCBOCHUS TUCHUIIIIMHBI BKIFOYAKOT

JIP 01 | Poccuiickyto IpaxIaHCKYIO HIEHTHYHOCTb, MATPUOTU3M, YBaKEHHE K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTHU nepel PoauHoi, roprocty 3a CBOM Kpaid, CBOXO
Poauny, nponuioe u HacToALEE MHOTOHALIMOHAIBHOTO Hapoja Poccun, yBaxkeHnue
rOCyJIapCTBEHHBIX CUMBOJIOB (rep0, diar, THMH);




JIP 05

C(bOpMI/IpOBaHHOCTB OCHOB CaMOpa3BHUTHA WM CAaMOBOCIIUTaHHUA B COOTBETCTBUH C
OGH.IG‘-ICJIOBG‘IGCKI/IMI/I OCHHOCTAMU U HACATIaMU T'PAKIAHCKOIO OGH.[GCTB&;
FOTOBHOCTb M CIOCOOHOCTH K CaMOCTOHTCHBHOﬁ, TBOpLIGCKOI\/'I M OTBETCTBCHHOM
ACATCIIBHOCTH,

JIP 06

TOJICPAHTHOEC CO3HAHHUEC U IMOBECACHHE B IIOJIUKYJIBTYPHOM MHUPE, I'OTOBHOCTH U
CIIOCOOHOCTh  BECTHU agaior C  ApyruMd  JIrOAbMH, OOCTUTAaTb B HEM
B3aMMOIIOHUMaHUA, HAXOJAHUTb O6H_II/IC oI U COTPyAHUYATh JJIA UX OJOCTHIKCHUA,
CIIOCOOHOCTH IMPOTHUBOCTOATH nacCOJIOrnu OKCTpEMHU3MA, HalnyoHaJIM3Ma,
KC€HO(1)O6I/II/I, JUCKpUMHUHAOWUK 110 COLUAJIBHBIM, PCIUTHO3HbIM, PACOBLIM,
HallMOHAJIbHBIM IMMPU3HAKaAM U APYI'YM HCTATHUBHBIM COMAJIbHBIM SIBJICHUSM,

JIP 07

HAaBBIKM COTPYIHHYECTBA CO CBEPCTHHKAaMH, [EThbMH MJIAJIIETO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTelbHOM,  OOLIECTBEHHO  MMOJIE3HOW,  y4eOHo-
UCCIIE/IOBATEIbCKOM, TPOCKTHOM U IPYrUX BUJAX JICSTEILHOCTH;

JIP 08

HPABCTBEHHOE CO3HAHHWE W TOBEJCHUE HA OCHOBE YCBOEHUS OOIICUETIOBEUECKUX
IICHHOCTEH;

JIP 09

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO, B TOM YHCJIE camMO00pa3oBaHUIO, HA
NPOTSDKEHUM BCEH JKU3HU; CO3HATEJIbHOE OTHOIICHHUE K HEMPEPHIBHOMY
0o0pa30oBaHMIO KaK YCJIOBHIO YCIENIHOW MNpodeccHoHabHONH M OOIIeCTBEHHOMN
JIEATEHHOCTH;

JIP 10

OCTCTUYCCKOC OTHOMCHUC K MHUPY, BKIIIO4YasA ISCTCTHUKY 6I)ITa, HAay4YHOTO H
TCXHUYCCKOI'O TBOPUYCCTBA, CIIOPTA, O6IJ.[€CTB€HHLIX OTHOMGHHﬁ;

JIP 12

OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILICHHE K (HU3UYECKOMY U
[ICUXOJIOTUYECKOMY 3/10pOBBIO, KaK COOCTBEHHOMY, TaK U IPYTUX JrOjed, yMeHue
OKa3bIBaTh EPBYIO IOMOIIIb;

JIP 13

OCO3HAaHHBIM BBIOOp Oyaymied mnpodeccm ©  BO3MOXHOCTEH —peaau3anuu
COOCTBEHHBIX O KM3HEHHBIX IIJJAHOB, OTHOUIEHHE K MNPOQecCHOHAIBHOMN
ACATCIIBHOCTH KaK BO3MOXHOCTHU Yy4YaCTUd B PCHICHUH JIMYHBIX, OGHICCTBCHHI)IX,
rOCy/IapCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MPOOIIEM.

JIP 14

c(OPMUPOBAHHOCTh ~ JKOJIOTUYECKOTO  MBINUICHUS, TIOHUMAHUS  BIIMSHHS
COLIMAIBHO-3KOHOMUYECKUX TMPOIECCOB HA COCTOSIHUE MPUPOJHON M COLUATIBHOMN
CpeJibl; TPUOOPETEHUE OIBITA HKOJIOTO-HAMPABICHHON JCSITEIHHOCTH,

MP 01

YMCHHE CaMOCTOATCIIBHO ONPCACIIATh HEIN ACATCIBHOCTU W COCTABJIATH IIJIAHBI
JACATCIIBHOCTH, CaMOCTOATECIIBHO OCYHICCTBJIATD, KOHTPOJHUPOBATH u
KOPPEKTHUPOBATh ACATCIBHOCTL; HCIIOJIB30BATHL BCC BO3MOXKHBIC PECYPCHI IJIA
JOCTIDKCHHMS TIOCTABIICHHBIX IICJIEH H peaims3anun IJIAaHOB ACATCIBHOCTHU,
BBI6I/IpaTB YCHICHIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYAIIUAX

MP 02

YMEHHE MPOIYKTUBHO OOIIATHCS U B3aMMOJECHCTBOBATH B IPOLECCE COBMECTHOMU
JESATEIbHOCTH, YYUTBIBATh IIO3ULUU JAPYTUX YYaCTHUKOB  JESTEIBHOCTH,
s dexTUBHO pazpenmaTh KOHOIUKTHI;

MP 03

BJIaACHHUC HAaBbIKaMH HOSH&B&TCHBHOﬁ, y‘IC6HO'HCCHCHOBaTeHLCKOﬁ )51 HpOeKTHOﬁ
ACATCIIBHOCTH, HAaBbIKaMU pPa3spCHICHUA HpO6J’I€M; CITOCOOHOCTh U TOTOBHOCTh K
CaMOCTOATCIIBHOMY IMOUCKY METOAOB PCHICHUSA ITPAKTUYCCKUX 3ada4, IPUMCHCHUTIO
PA3JIMIHBIX METOAOB IMTO3HAHUA,

MP 04

TOTOBHOCTb M CIIOCOOHOCTH K  CaMOCTOSITEJIbHOH  WMH(OPMAalMOHHO-
MO3HABATEIbHON JI€ATENIbHOCTH, BJIa/ICHUE HAaBBIKAMH MOJy4YEHUS HEOOXOIUMOI
uH(bOpMaIIMY U3 CIOBapei Pa3HbIX THUIOB, yMEHHE OPUEHTHPOBATHCS B PA3IUUYHBIX
UCTOYHUKAX UWHPOpMAIUU, KPUTUYECKHM OLEHUBaTh M HHTEPIPETUPOBATH
MH(pOpMaIINIO, TOTYYaeMYI0 U3 Pa3JINYHBIX UCTOYHUKOB,;

MP 05

YMCHI/IG HCIIOJIb30BaATh Cpe)ICTBa I/IH(i)OpMaHI/IOHHBIX nu KOMMYHI/IKaHI/IOHHI)IX
texHonoruit (manee — MKT) B peleHHH KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX U
OpraHU3AIMOHHBIX 3a7a4 C COOJIIOJCHHEM TpeOOBaHUN SPrOHOMUKH, TEXHUKH
0€30MacCHOCTH, THUTHUEHBI, PECypcocOepexeHNs, MPABOBBIX W ATHUYECKUX HOPM,




HOPM HHGOPMAIIMOHHON O€301TaCHOCTH;

MP 08

BJIAACHUC SA3BIKOBBIMHU CPCACTBAMU — YMCHUC SICHO, JIOTUYHO W TOYHO H3JIaraTtb
CBOIO TOYKY 3pCHUs, UCIIOJIb30BATh aICKBATHEIC A3BIKOBBIC CPCACTBA,

MP 09

BJIaJCHHUC HAaBbIKaMH IMO03HABaTEILHOMI pe(bHGKCI/II/I KaK OCO3HaHHsA COBCPIIACMBIX
,Z[CI\/'ICTBI/II\/'I U MBICIIUTCIIbHBIX IIPOLCCCOB, UX PEC3YJIBTATOB U OCHOBaHHﬁ, T'paHuIl
CBOCTO 3HaHMA HW HC3HAHUA, HOBBIX I1I03HABATCIIBHBIX 3aJa4 W CPCACTB HUX
JOCTHUIXKCHUA.

ITP6 01

c(OPMUPOBAHHOCTh TPEJCTABICHUNM O PO U MecTe (U3MKH B COBPEMEHHOM
HAay4YHOM KapTHHE MHpa; MOHUMaHUE (PU3MUYECKON CYIIHOCTH HaOII0JaeMbIX BO
BcenenHoli sBiieHU#; MOHUMaHHE poiid (GU3WKU B (POPMHUpPOBAHUM Kpyrosopa u
(YHKIIMOHATLHOM IPaMOTHOCTH YeJIOBEKa JIJIsl pEelIeHHs] MPAKTUYECKUX 3a]1aY;

I1P6 02

BIIQJICHHE OCHOBOIMOJIATAIOIIUMU (PU3UYECKUMH TMOHSATHUSIMH, 3aKOHOMEPHOCTSIMU,
3aKOHAMHU M TEOPHUSIMHU; YBEPEHHOE IMOJIb30BaHUE (HU3UYECKON TEPMUHOJIOTHEH M
CHMBOJIMKOM;

I1P6 03

BJIaJIeHHE OCHOBHBIMU METOJAMU HAyYHOI'O O3HAHUS, UCIIOJIb3YEMbIMH B (DU3UKE:
HaOIOZICHNe, ONHMCaHWe, HW3MEPEeHHe, HKCIEPUMEHT; yMEHHUs 00padaThiBaTh
pe3yabTaThl HU3MEPEHUH, OOHApyKUBaTh 3aBHUCHUMOCTb MEXIy (U3MUECKUMU
BEJIMYMHAMU, OOBSICHSTH I1OJIYYEHHBIE PE3YJIbTAThI U JIEJIaTh BBIBOJIBL;

I1P6 04

c(hOpPMUPOBAHHOCTH YMEHUS peniaTh PU3NUYECKHUE 3a/1a4H;

ITP6 05

Cc(OPMHUPOBAHHOCTh YMEHHUS HPUMEHSATH IOJyYCHHbIE 3HAHUSA Ui OOBSICHEHUS
YCIIOBUM MpPOTEKaHUS (PU3NYECKUX SBICHUH B NPUPOJE U JUIsl TPUHATUSA
IIPAKTUYECKUX PELIECHUI B IOBCEAHEBHON KU3HU;

ITP6 06

c(OPMUPOBAHHOCTh COOCTBEHHOW TIIO3HMIIMM 110 OTHONIICHUIO K (DHU3HUECKON
nH(OpMaIIUY, TOTy4aeMOl U3 Pa3HbIX UCTOYHUKOB,;

[1Py 01

c(OPMUPOBAHHOCTh CHUCTEMBI 3HAHUN 00 OOMMX (PUINICCKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpUsAX, NPEACTABICHUHA O JACUCTBUM BO BcelneHHON Qu3nuecKux
3aKOHOB, OTKPBITBIX B 36MHBIX YCIIOBHUSIX;

[1Py 02

c(hOpPMUPOBAHHOCTh YMEHHUSI HCCIENOBaTh M aHAIM3UPOBATH Pa3HOOOpa3HbIC
(¢u3nyecKre SIBICHUS W CBOMCTBA OOBEKTOB, OOBSICHATH NMPHUHIHUIBI PAOOTHI H
XapaKTepUCTHKU TPUOOPOB M YCTPOMCTB, OOBACHATH CBA3b OCHOBHBIX
KOCMHUYECKHX 00BEKTOB C re0(hU3NICCKUMU SBJICHUSIMU;

[1Py 03

BJIa/ICHUE YMEHUSAMM BBIIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHMSI OCHOBOIOJIArarOLINX
($u3MYECKHUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh MX 3KCHEPUMEHTAIbHBIMU
cpeacTBaMu, (hopMyIupys 11eTIb UCCIIEJOBAHUS;

[1Py 04

BIIQJICHUE METOJAaMH  CAMOCTOSITEILHOTO  IUIAHUPOBAHUS UM TPOBEICHHS
(U3MYECKUX SKCIIEPUMEHTOB, ONMCAHUS M aHAIM3a MOJNYyYEHHOW M3MEpUTETHHON
nH(OpMaIIKH, ONIPEIETICHHS IOCTOBEPHOCTH NOJYYEHHOI'O PE3yJIbTaTa;

TPy 05

cOpPMUPOBAHHOCTh yMEHMI TMPOTHO3UPOBATH, AHAIM3UPOBATH U OIECHUBATh
MOCJIE/ICTBHSI OBITOBOM M MPOM3BOJACTBEHHOM JESATEIIBHOCTH YEIOBEKA, CBSI3aHHOM
¢ (U3NYECKUMU MPOIECCAMU, C TO3UIIUN SKOJIOTHUECKOI 0€30MacHOCTH.




2 CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JJUCIUATILIIMHBI

2.1 O0beM yueOHOM AMCUMIIMHBI M BUABI Y4eOHOI padoThl

Bun yueGHON paboOThI O0BeM B yacax
O0BeM 00pa3oBaTeIbHON TPOrpaMMbl YIC€OHON JUCITUTIIUHBI 351

B T.4. B JopMe MPAKTUUECKON MOATOTOBKH 30

B T. U.:

TEOpPETHUUECKOE 00yUueHue 204
TabopaTOpPHBIC 3aHATHS 18
MPaKTUYECKHUE 3aHATHS 12
caMOCTOsITeNIbHAsI paboTa 117

[IpoMexyTOUHas aTTecTauus
/luddepenurpoBanHblii 3a4eT — 1 cemecTp
JK3aMeH — 2 CEMEeCTp




2.2 TemaTnuyeckuii IVIaH U coAepKaHue y4eOHOM TUCHUIINHBI

OO0beM, akan. 4/
B TOM YHCIIE B

Koapl KoMIIETEHITNNI
W TAYHOCTHBIX

HanmeHnoBanue Copneprxanue yueOHOro Marepuana u GopMbl OpraHu3aluu (bopme PE3YIIbTATOB, Kon
. |popmupoBanuio Kox OK
[pa3JesoB U TEM NesITeIbHOCTH 00yUYaIOMMUXCs NPaKTHYECKOH | ° [1P6/ITPy
[HOJrOTOBKH, P
AR 4 CIIOCOOCTBYET
HJIEMEHT IPOrPaMMBbI
1 2 3 4 S) 6
Pa3nen 1 Mexanuka 44
Tema 1.1 Jlu1akTHYECKNE €IMHUILIBI, COJIEpKAHHUE 24
(OCHOBbI KHHEMATHKH 1 1 BxoaHo#t KoHTpOJb. DHU3KKa U €CTECTBEHHOHAYYHBIN METOT 2 JIPOI, OK 01, [1P6 01,
TUHAMUKU JIP 05 — JIP 10,
[TO3HAHUSI IPUPOJIBI 1P 12— TIP 14 OK 04 [1P6 02,
3HaueHue PU3MKHU B COBPEMEHHOM MHUPE. MP 01 — MP 0’5 [1P6 06
2 ®u3nyuecKkre BEIUUNHBI U UX U3MEPEHUs 2 ’ OK 02-OK [1P6 02,
MP 08,
Odopmiienne puznyeckux 3aaad. MexxyHapoaHas cucrema 04 [1P6 04
. MP 09
eaunul, CU. Marematnueckue AeicTBUS HaJl PU3NIECKUMU
dbopmynamMu
3 Mexanuueckoe ABHxkeHne. PaBHOMepHOE NMpSIMOIUHEHHOE 2 OK 01, [1P6 01,
NIBIDKCHUE OK 02, [1P6 02,
MatepuanbHas Touka. Cucrema otrcueta. [yt u nepemenieHue. OK 04 [1P6 04
CKOpPOCTB.
4 PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE 2 [1P6 01,
MTrHOBEHHas U CpeHss CKOpocTU. Y ckopeHue. [lepemenienne npu [1P6 03,
PaBHOYCKOPEHHOM JBIKEHHUH. [ paduueckoe npeacTaBieHne [1P6 04,
TBIDKEHUS. 11P6 05
5 PaBHOMEpPHOE IBUKEHUE IO OKPYKHOCTH 2 OK 02, [1P6 01,
KpuBonuHelHoOe ABMKeHUE. LIeHTpOCTpeMUTENBHOE YCKOPEHHE. OK 04, [1P6 02,
YTI10Basi CKOPOCTb. OK 09 [1P6 04
6 OCHOBBI JUHAMUKHA. BUABI MEXaHUYECKUX CHUIT 2 OK 01, 11P6 01,
Macca. Cuna. Cuiia BcemupHoro taroteHusi. Cuna tsoxectu. Cumna OK 02, I1P6 02,




ynpyroctu. Cuna peakiuu onopsl. Bec Tena. OK 04, [1P6 04,
OK 09 [Tpy 01

7 3axonnl HeroToHA 2 OK 02, [1P6 01-

NuepuuanbHble cucTeMbl oTcueTa. Tpu 3akoHa HeroToHa. OK 04, [1P6 06,

2 3 3) 6

B3aumoneiictue tei. [IpuHumn cynepno3uiuu cuil. OK 09

PaBHOEliCTBYIOIIAS CHIIA.

8 JIBr>KeHHE TBEPJIBIX TEJ B )KHIAKOCTSIX MJIM Ta3axX MpU HATHIUH 2 OK 01-OK [[TP6 01-

CHUJT COTIPOTHBIICHHS 04, I1P6 03,

CBoOoHOE MMajieHue Te. /J[BikeHne Te npu HaTnIuu OK 09 [1P6 04,

CONPOTUBIICHUS BO3AyXa UIIU )KUJKOCTH. [1P6 05

9 Cuna Tpenus. J[Br>xeHue Teln Mo rOPU30HTAIBHOM U HAKJIOHHON |2

[JIOCKOCTH

Tpenue nokos. TpeHue ckonbxeHus. Tpenue kaueHus. [[rxenue

TeJIa 110 TOPU30HTAIIBHOM IOBEPXHOCTU. PaBHOMEpHOE U

PaBHOYCKOPEHHOE JIBU)KEHUE TeJl TI0 HAKJIOHHOM IIIOCKOCTH.

B TOM YHCIIE JJA0OPATOPHBIX U MPAKTUYECKUX 3aHITHIMA 6

JlaboparopHoe 3ansTHE 1 2 OK 01-OK [[TP6 02-

Omnpenenenne kKodhHUIMEHTA TPEHUS CKOJIBKEHUS 04, OK 08 [IP6 05,

[IpakTuueckoe 3ansarue 1 2 [1Py 04

Pemenue 3a1a4y no remMe «BHIbI MEXaHUYECKOTO ABUKEHUS»

[IpakTuueckoe 3ansatue 2 2

Pemenue 3anay no reme «3akoHbl HptoToHA. J[MHAMMKaA JBUKEHUS

JTIOKOMOTHBA»

CamocTosTenpHas padoTa 00yJaronuxcs 10 OK 02, [1P6 01-

CriocoObl onucaHusi IBUKEHUS. Y paBHEHUS! paBHOMEPHOTO U OK 04, [1P6 03,

PaBHOYCKOPEHHOT'O IIPSIMOJIMHEWHOTO JIBUKEHUS. OK 05, [1P6 05,

Kitaccnueckmii 3aKOH CII0KEHUs CKOpOCTel. J[BrkeHue Tena, OK 08 [1PG 06

OpOIIIEHHOTO O] YIJIOM K TOPU30HTY. 3aKOH BCEMUPHOTO
TATOTCHUA.

CBoOoHOE MajieHue Tei. J[BrmkeHne HeOeCHBIX Tel U
MCKYCCTBEHHBIX CITYTHMKOB 3eMJIn. [lepBas kKocMHUecKasi CKOPOCTb.




3akoHbl HpI0TOHA 1 MOBCEIHEBHBINM ONBIT. Jl0Ka3aTeaIbnCTBO
BpareHus 3emyid. UuepruanbHble U HEUHEPUUATIbHBIE CUCTEMbI
oTCcyera.

Tema 1.2 /n1akTHYEeCKue €qUHHULIBL, COAEPKAHUE 8

3aKOHbI COXpaHeHus B |1 Mmmyibc Tena. 3aKOH COXpaHEeHUsT MMITYJIbCa 2 JIPO1, OK 01-OK [[IP6 02,

MEXaHHUKE Hmnynbc cuiibl. COXpaHEHHE OJHOTO UMITYJIbCA 3aMKHYTOM JIP 05 — JIP 10, 04, OK 09 [1P6 04,
crucTeMbl. PeakTUBHOE JIBUKEHUE JIP 12 —JIP 14, [1P6 05

MP 01 — MP 05

1 2 3 4 9) 6
2 Mexanunueckas paboTa. Buisl MexaHn4ecKkoi sHepruu 2 OK 01-OK [1P6 02,
MorHocTs. Kunernueckas v moTeHIMaabHas SHEPTUsL. 05, OK 09 [[1P6 04,

[1P6 05

3 3aKOH COXpaHEHUS MEXaHUYECKOW IHEPTUU 2 [1P6 O1-
KoaddurmenT nose3Horo nencTBus. [1P6 05
4 B3anMoselicTBHE TEJl HA OCHOBE 3aKOHOB COXPaHEHUS 2 [1P6 02-
PacueT ckopocTeld GU3NYECKUX TEI MOCIe B3aUMOJICHCTBUS HA [1P6 05
OCHOBE 3aKOHA COXPAaHEHHUsI SJHEPTUH M UMITYJIbCA. [1Py02,04
CamocTosTenpHas padoTa 00yJaronuxcs 4 OK 02, [1P6 01-
Venexu CCCP u Poccwuiickoit @enepaiiuu B OCBOEHUHU OK 03, 11P6 03,
KOCMHUYECKOI'0 ITPOCTPAHCTBA. OK 04, [1P6 05,
PaBHOBecue MaTepuanbHON TOYKU U TBEPJOTO Tena. Y CIIOBUS OK 05, [1P6 06
PaBHOBECHs TBEPJOTO Tela B MHEPLIUMAIBHON CUCTEME OTCYETA. OK 08
MOMEHT CHUJIBI.

Tema 1.3 JlnnakTuyeckue eIuHULIbI, COJIEpKaHNE 12

Mexanndeckue 1 Mexanudeckne KojieOaHus 2 JIP 01, OK 02-OK [[1TP6 02-

KOJIe0aHUs U BOJHBI  (['apMOHMYECKHE KOJIeOanus. J[MHaMUKa KOJIe0aTeIbHOrO JIP 05 — JIP 10, 04 [1PG 04,
nBrxeHus. [IpeBpanienue s3Heprum Mpu rapMOHUYECKUX JIP 12 —JIP 14, [1P6 05
KOJIEOAHUSAX. XapaKTEPUCTHKHU KOJIe0aTeIbHOTO IBHKCHHUS. MP 01 — MP 05,
2 CBOOOIHBIE M BBIHYXICHHBIC KOJICOaHUs 2 MP 08, MP 09 11P6 01,
[Tepuon KonebaHuit MaTEMaTHYECKOTO U MPYKMHHOTO MasiTHUKOB. [1P6 02,
Pe3zonanc. [lonsitue 06 aBTOKOIE0aHUSX. [1PG 04
3 MexaHU4eCKHe BOIHEI 2 [1P6 02,




PacnipocTpanenue BoJiH B yrpyrux cpenax. [lonepeunsie u

[1P6 04,

[1POJI0JIbHBIE BOJIHBI. [{nHa BonHbl. CKOpOCTh BOJHBL. CBsI3b [1P6 05
MEX1y CKOPOCTBIO paCIIPOCTPaHEHUs BOJIHBI, YTMHON BOJIHBI U
4acTOTOM.
4 3BYKOBBIC BOJIHBI. YJIbTPa3BYK 2 OK 02-OK [1P6 01,
CKOpPOCTh 1 4acTOTa 3BYKOBBIX BOJH. [ pOMKOCTH 3ByKa U BBICOTA 05 [1P6 02,
TOHA. YJIbTPA3BYK M €r0 IPUMEHEHHUE. [1P6 06
B TOM YHCJIC JJAOOPATOPHBIX M MPAKTUYECKHUX 3aHATHN 2
JlaboparopHoe 3aHsTHE 2 2 OK 03, OK[IP6 02,
l3yueHre 3aBUCUMOCTH TIEPHOa KOJICOAHUH MAasiTHUKA OT JIJTHHBI 06, OK 07 [IPG 03,
HUTH [1P6 05
1 2 3 4 3) 6
5 KonrtponbHas pabora 1o pasaeny | 9 OK 02, OK[[TP601-06
03
CamMocTosTenpHas padoTa 00yJaronuXcst 5 OK 01, [1P6 O1-
Konebanus Ha jKeJIe3H0I0pP0KHOM TPaHCIIOPTE. OK 02, [1P6 03,
[IprMeHeHre yapTpa3ByKa Ha KeJIe3HOJOPOKHOM TPAHCIIOPTE. OK 08, [1P6 05,
BoszneiicTBue pesonanca u 6oprda ¢ HUM OK 09 [1P6 06
Paznen 2 MonekynsipHas ¢puszuka. TeniaoBbie sBICHUS 34
Tema 2.1 JlM1TakTHYECKHE eIMHUIIbI, COJIepyKaHHue 20
OcHoBbl MKT 1 OcHOBBI MOJIEKYIISIPHO-KUHETHUECKON TEOPUH 2 JIP 01, OK 02-OK [[1P6 02,
OcHoBHble nosioxkeHus MKT u ux skcnepumeHTanbHoe JIP 05 — JIP 10, 04 I1P6 04,
o6ocHOoBaHUEe. OTHOCUTENHHBIE MACChI M KOJIMUECTBA MOJIEKYIL. JIP 12 — JIP 14, I1P6 05
[TocrosiHHas ABoraapo. MP 01 — MP 05,
2 CBOMCTBA BEIIECTB B PA3JIMYHBIX arPEraTHBIX COCTOSIHUSIX 2 MP 08, MP 09
[TnoTHOCTH BemiecTBa. KoHneHnTpanus Mosexyn. Bzanmoneiictsue
MoJIeKyJ1. Perienne 3aa4 Ha pacdeT OTHOCUTEIBHBIX Macc U
KOJINYECTBA MOJIEKYIL.
3 TenmoBoe paBHOBecHe. Temmeparypa. AGCOMIOTHAS IITKaja 2 OK 02-OK [1P6 01-
TEMIIEPATYP 05 [1P6 03,
[TpuOops! 115 u3mepenus temneparypsl. Llkana temneparyp [1PG 06,
[lenbcus u @apenreiitTa. AOCOMIOTHBIN HYJIb TEMIIEPATYPHI. [Tpy 01




AOCOJIOTHAS IIKaJIa TeMIepaTyp. DHEPrusl TEIIOBOTO JTBUKCHUS
MoJieKys. CpenHsisi KBapaTuyHasi CKOPOCTh JBU)KEHUS MOJIEKYI.

4 Uneanbusiii Ta3 B MKT. Moaens naeansHoro rasa. ['azoo6pasnoe OK 02-OK [[1P06 02,

cocTosiHue BeriecTB. CBOMCTBA ra3oB. J[aBieHue uaeaabHOro rasa. 04 [1P6 04,

S YpaBHEHHE COCTOSIHUSA UICATBHOTO Ta3a OK 02-OK [[1P06 05

YpaBHenue Knaneiipona. Ypasaenue MenaeneeBa-Knanerpona. 05

M3omnpoiiecchl.

6 Haceimennsiii map. Bnaxuocts Bo3ayxa OK 02-OK [1P6 02,

Hcnapenue u konaeHcanuys. CBOMCTBA HACHILIEHHOTO Tapa. 04 [1P6 04,

AOCOJIIOTHAs! 1 OTHOCHUTENbHAS! BIIAXXHOCTh BO3yXa. [1P6 05

7 Mopaenb CTpOEHUS )KUJKOCTH

brvoxuuii mopsiiok. Bpemst ocenioii sxku3Hu. CBONCTBA KUIKOCTH U

ee noBepxHocTeil. [loBepxHocTHOE HaTsKkeHne. CMaunBaHue U

2 9) 6

KAUISIPHBIC SIBICHMUSL.

8 Mojenb cTpoeHus TBEPAOTO Tea OK 02-OK [[1P6 02,

CaolicTBa TBepbIX Tes. Kpucrtamnndeckue nu amopgHble Tena. 05 [1P6 05,

JlanbHui nopsa oK. BUIbl KpUCTAIUIMYECKUX PEILIETOK. [1P6 06

B TOM YHCJIC 1a0OPaTOPHBIX W MPAKTUUYECKUX 3aHATUN

JlaboparopHoe 3aHsTHE 3 OK 03, OK[IP6 02,

l3MepeHue BIaXXHOCTH BO3yXa 06, OK 07 [IPG 03,
[1P6 05

[TpakTrueckoe 3aHsTHE 3 OK 02-OK [1P6 02,

Pewienue 3amad 1o reMe «YpaBHEHHUE COCTOSHUS UEAJIBHOIO Iasa. 05, OK 09 [[TP6 04

M3onporeccoi»

CamocrosiTennbHas paboTa 00yJaronuxcs OK 02, OK[ITP6 01-

bpoyHoBckoe nBmxeHue. OnbITel [leppena. 05, OK 08 [IPG 03,

3aBUCUMOCTh 00bEMa BELECTB OT TEMIepaTypbl. TepMuieckoe [1P6 05,

pacIIMpPEHHUE PETHCOB. [1P6 06

Pacnpenenenue MosieKys IO CKOPOCTSIM.
[[puGopHsI 17151 U3MEPEHUS TaBIICHUS.
3akoH JlanbTOHA.




[[neBMaTHUECKHE TOpMO3a.
BI/II[BI KPUCTAIMYCCKUX PCUICTOK 110 KJIACCY CUMMCTPHH.

Tema 2.2
(OCHOBBI

TEPMOANHAMHUKHN

JlunakTyecKkue eIUHNIIBI, COJIePKaHNE

14

1 Buytpennss sHeprus. Pabora B TepMoguHaMuKe
TepMonMHAMUKA U CTATUCTUYECKAs MEXAHHUKA. 3aBUCUMOCTD
BHYTPEHHEH 3HEPTUH OT APYrux (PU3NYecKux BelU4uH. Pacyer
MEXaHU4eCKOM paboThl ra3a B TEpPMOJIMHAMUKE.

JIP 05 —JIP 10,
JIP 12 — JIP 14,
MP 01 — MP 05,
MP 08,

2 KonuuecTBO TEIIOTHI M CIIOCOOBI TEIUIONEpe1aun
TemnonpoBonHocTs. KonBekuus. M3nydenne. da3oBbie nepexosl.
TpoliHas To4uka. Y aenbHas TEIIOEMKOCTb. Y PaBHEHHE TEILLIOBOTO
Oananca.

MP 09

3 IlepBoe Ha4a0 TEPMOIUHAMUKU
[lepBbIil 3aKOH TEPMOJMHAMHKH U €TI0 IIPUMEHEHUE K Pa3TUIHBIM
poLeccam.

4 Annabatsbiii nponecc. [lonstue o BTopoM Havasne
TEPMOJUHAMUKHU

TenooOMeH B M30JUPOBAHHON cucTeMe. AnabaTHOE C)KaThe U
pacmpenue. HeobpatumocTs mporeccoB B pupojie. Bropoii
3aKOH TCPMOJUHAMUKH. HeBo3M0XHOCTB CO31aHUsA BEYHOI'O
JIBUTATEIIsl IEPBOrO pojia.

S IlpuHUMN 1€MCTBUS TETUJIOBBIX IBUTATENEH

Cxema paboThI TeTI0BOro ABUrarens. Poib HarpeBarens u
xosogwiibHUKa. KIIJ[ Ternosoro neurarens. [Huki Kapro. Tunsr
TeII0BBIX Apurareinei u ux KIIJI.

6 [IpuHumn paboThl ABUTATENS] BHYTPEHHETO CrOPaHUs
[{ukn pabotel mopmHeBoro JIBC. Pemenue 3a1a4 mo teme
TEPMOTMHAMMKA.

7 KontposbHas pabora 1o pasieny 2

CamocrosiTenbHas paboTa 00yJaronuxcs
[[naBrieHre U KpUcTaUTU3aNKs. Y AelbHas TETUIOTa MJIaBICHHUS.
[IpuHIIMTT pabOTHI XOJIOIMIBHBIX MalTiuH. Pedprkepatopsl.

DKOJIOTHYECKUE HpOGJ’ICMBI TCIIJIOOHCPTCTUKH.

OK 02-OK [[1P601,
04 [1P602,
[1P605
[1P601,
[1P602,
[1PG05,
[1Py05
OK 01-OK [[1P601,
04 [1P602,
[1P605
OK 01-OK [[1P601,
05 [1P6 02,
[1P6 05,
[Ipy 03
[Tpy 05
OK 01-OK [1P6 01,
05 [1P6 02,
[1P6 05
OK 02-OK [1P6 01,
04 [1P6 02,
[1P6 04
[1P601-06
OK 02, OK[ITP6 01-
04, OK 05, [[TP6 03,
OK 08 [1PG 05,
[1P6 06




Paznen 3 DnexkrpoauHaMuka

102

Tema 3.1 JlunakTryeckne eUHMIIBI, COAECpKAHHE 22

DJIEKTPOCTAaTUKA 1 Dnekrpocratuka. DNEKTPUUECKUN 3aps T 2 JIP 05 —JIP 10, OK 02-OK [[1P6 01-
DJIEKTPOMarHuTHOE B3aUMOJICHCTBUE. 3apsKeHHbIe Tena. J[Ba Buia JIP 12 — JIP 14, 04 T1P6 05
PIEKTPUYECKOTO 3apsiaa. DIEKTpu3anus Tel. 3aKOH JTUCKPETHOCTH MP 01 — MP 05,
DIIEKTPUYECKOTO 3apsA1a. 3aKOH COXPaHEHUS AJIEKTPUUYECKOIO MP 08, MP 09
3apsa.
2 B3aumonelicTBue 3apspkeHHbIX Tell. 3akoH Kynona 2 [1P6 02,
3aBUCHUMOCTb CHJIbI B3aUMOJICHCTBUS TOUEYHBIX 3apsA0B OT IPYruX [1P6 04,
¢uznueckux BenuyuH. [IpyHIMI cynepno3uuu cui B [1P6 05
DIIEKTPOCTATHKE.
3 DnexkTpudeckoe nojie. HanpsskeHHOCT 3IEKTPUYECKOTO OIS 2 OK 01-OK [1P6 01-
DJIEKTPOCTATUYECKOE MOJIE U €ro CBOMCTBA. HanpseHHOCTh 04 [1P6 05,
RIIEKTPUYECKOTO I0JIS TOUEYHOr o 3apsiaa. CUioBble TMHUU [Tpy 01
PreKTprYecKoro noist OxHopoaHoe 3ekTpudeckoe nojie. [Ipunnun
CYNEPHO3UINH IJIEKTPUUECKUX MOJIEH.
4 TloTeHuan u pa3sHOCTh OTEHIIUAJIOB 2 [1P6 01-
PaboTa 3J1eKTPHUUECKOro MoJis MpH MepeMEeLIeHNH 3aps/ia. [1P6 05,
[loTeHuManbHas YHEPTU 3apsI0B B AJIEKTPUIECKOM TIOJIE. [Tpy 01
[loTennman

1 2 3 4 3) 6
10JI1 TOUEYHOT' 0 3apsia. DKBUIIOTEHLINAIbHBIE TIOBEPXHOCTH. CBA3b
MEX1y HANPSKEHHOCTBIO AJIEKTPOCTATUYECKOTO OAHOPOIHOTO OIS
Y Pa3HOCTBIO TOTEHIIUAJIOB.
S XapakTepUCTUKH JIEKTPUUYECKOTO TOJIS 2 OK 02-OK [[1P6 02,
CBs13b MEX/1y HAIIPSKEHHOCTBIO AJIEKTPOCTATUYECKOTO 04 [1P6 04,
OJTHOPOJIHOT'O ITOJISI M Pa3HOCTHIO MOTEHIMAJIOB. HanpskeHHOCTh 1 [1P6 05
[OTEHLIMAJ JIEKTPUUECKOTO MOl TOYEUHOTO 3apsiia ¥ MO
3apshkeHHoro mapa. [loreniman mapa.
6 IIpOBOOHMKY M TUAJIEKTPUKH B SIIEKTPUUYECKOM I10J1€ 2 [1P6 02,
DIIEKTPOCTATUIECKAS MHIYKIUSA. DICKTPOCTATUIECKAs 3alHUTA. I1P6 05

I[I/IHOHB. HOJ'ISIpI/BaI_[I/ISI MOJIIPHBIX JUDJICKTPUKOB. HaprI)KeHHOCTB




DJICKTPHUYCCKOI'O ITI0JIA B JUDJICKTPUKE.

7 DnexktpoeMkocTb. KoHnencaropsl 2 [1P6 02,
DJIEKTPOEMKOCTH I1apa. EMKOCTh MI0CKOT0 KOHAeHcaTopa. Buibl [1P6 02,05
KOHJICHCATOPOB.
8 DHeprus AIEKTPOCTATHUYECKOTO MOJIs 2 [1P6 02,
JHEeprus 3apsHKEeHHOro KoHaeHcaropa. [lpumenenue [1P6 02,05
KOHJICHCATOPOB.
9 IlocnenoBarenbHOE U MAPAIIETFHOE COSAMHEHUE KOHACHCATOPOB (2 OK 02-OK [1P6 03,
04, OK 09 [I[1IP6 04
B TOM YHCJIC JJAOOPATOPHBIX M MPAKTUYECKHUX 3aHATHN 2
JlaboparopHoe 3aHsTHE 4 2 OK 03, OK[IP6 02,
OrnpezneseHne 3JIeKTPOEMKOCTH KOHJEHCATOPOB 06, OK 07 [IP6 03,
[1P6 05
10 KontposnbHas paboTta o teme 3.1 2 OK 02, OK[ITP601-06
04, OK 08
CamocTosTenpHas paboTa 00yJaronuxcs 11 OK 02, OK|[TP6 01-
JneMeHTapHble YacTUllbl. [I[puMeHeHue 3eKTpU3aluy B TEXHUKE. 04, OK 05, [[1IP6 03,
OtkpeiTne 3akoHa Kynona. KpyruinbHele Bechl. OK 08 [1P6 05,
bruskoaeiicTBUE U JeiCTBHE HA PACCTOSIHUM. [1P6 06
Jlunons. [onsipu3zanyist HENOJISAPHBIX TUAJIEKTPUKOB.
[ToTeHLManbHAas SHEPT U 3apSHKEHHOTO TeJla B OTHOPOJAHOM
hriekTpocTatndeckoM nose. Koctiom dapanes
PaznudHbIe THITBI KOHACHCATOPOB. [I[pMeHeHne KOHAEHCATOPOB B
€aJIbHBIX NMPOCTEHIINX cXeMax
1 2 3 4 3) 6
[Tpomesxyrounas arrecranus (1updepeHIMpoBaHHbIN 3a4eT) 2
Tema 3.2 JlMTakTHYECKHE eIMHUIIbI, COJIEpKAHNUE 38
3aKOHBI MOCTOSTHHOTO |1 JIBMKeHHE 3apsHKSHHBIX YACTHIL IO/ JIEHCTBUEM JICKTPHUECKOTO |2 JIP 05 — JIP 10, OK 02-OK [[1TP601,
PIEKTPUUYECKOTO TOKA  [[TOJIsS JIP 12 —JIP 14, 04 [1P602,
[ToBTOpEHME MOHATHI 00 PIEKTPUUECKOM I0JI€ U €ro MP 01 — MP 05, [1P605
XapaKTEPUCTUKAX. MP 08,
2 I1oCTOSIHHBIN 2JEKTPUUECKUN TOK 2 MP 09 OK 01-OK [[TP602,




YcioBus cymiecTBoBaHus Toka. O003HaYEHHS HA CXeME OCHOBHBIX
HIIEMEHTOB 3JIEKTpUUecKuX 1enei. Cuna toka. Hanpsbkenue.
ConpoTHUBJICHHUE.

3 3axon Oma 111 OTHOPOJAHOIO y4acTKa LEnu
["pacdhuueckast 3aBUCMMOCTB CHJIBI TOKA OT HAIIPSDKEHUS TIPH
HCH3MCHHOM COIMPOTHUBJICHUU LICIIN.

4 HOCJ’IGI[OBaTeJ'IBHOC " apaiii€JIbHOC COCAUHCHHUE IIPOBOJHHUKOB

N

5 3aBUCHUMOCTB CONPOTUBIIEHUSI METAIIOB OT APYTUX (DU3HUECKUX
BenmunH. Peocrar

3aBUCUMOCTD CONPOTUBIIEHUS OT TEMIIEPATYPBI.
CBepXxnpoBoAUMOCTb. PeocTaT B pexuMe U3MEHSIEMOro
COIPOTHUBIICHUS U TOTEHIIUOMETPA.

6 3axon Oma 11 TOJIHON Lenn
OnexTpoaBrxkymias cuna. Ctoponnue cuibl. OTHOPOAHBIN U
HEOTHOPOTHBIN YYaCTKH IICTIH.

7 IlocnenoBarenbHOE U NApAIIIENBHOE COEAMHEHNE UCTOYHUKOB
TOKa
KII/[ ncrounuka Toka. TOk KOPOTKOTO 3aMbIKaHHS.

8 3akoH Jxoyna-Jlenna. TennoBoe aelicTBue TOKa
PaboTta 1 MOILITHOCTD AMEKTpUYECKOro Toka. Pacuer morpedisemoit
DIIEKTPOIHEPTUH.

9 DnexTpoHHas MPOBOAMMOCTh B METAIIAX

(OCHOBHBIE TIOJI0KEHUS KJIACCUUECKOH 2JIEKTPOHHON TEOPHH.
[1noTHOCTH TOKa. CKOPOCTH IBHYKEHUS 3aPSKEHHBIX YAaCTHULL B
MeTasuIax

10 DnekTpuyecKuil TOK B )KUJIKOCTAX. 3aKOHBI AJIEKTPOIU3a
OnexTponn3. [lepBslil 1 BTopoid 3akoHbl Dapajes i1 dJIEeKTPoIn3a.
[ [puMeHeHue 31eKTpon3a.

11 DnexTpuueckuit TOK B razax
CaMocCTOSITENbHBIN U HecaMoCTOsITebHBIE pa3psibl. [lonsTHe 00

04 [1P604,
[1P6-05,
[1Py01
OK 02-OK [[1P602,
04, OK 09 [[1P604,
[1P6-05
OK 04, OK[[1P602,
09 [1P604
OK 02-OK [[1P602,
04 [1P604,
[1P6-05
[1P602,
[1P604,
[1P6-05
OK 02-OK [[1P602,
04, OK 09 [[1P604,
[1Py03
[1P602,
[1P604,
[1P6-05
OK 02-OK [[1P602,
04 [1P605
OK 02-OK [[1P602,
04 [1P605
OK 02-OK [[TP602,
04 [1P605




PIIEKTPUUECKOM TOKE B BaKyyMe. TepMO3JIeKTPOHHAs SMUCCHSL.
[ [priMeHEHNE IIEKTPUYECKOTO TOKA B ra3ax.

12 DnexTpudecKkuii TOK B OJTYNPOBOJTHUKAX 2 OK 02-OK [[TP602,

CoOcTBeHHAs U PUMECHAs! IPOBOJMMOCTb MOJIYIIPOBOAHUKOB. P-N 04, OK 09 [[1PG0S,

epexo/l.

13 TTonynpoBOAHUKOBEIE TPUOOPHI 2 OK 02-OK [[1P605,

[TonynpoBoAHUKOBBIN 11O, [101ynpOBOIHUKOBBIA TPAH3UCTOP. 04 [1Py02

14 KonTponpHas pabota o teme 3.2 2

B TOM YHMCJIC JJAOOPATOPHBIX M MPAKTHYECKHUX 3aHSATHI 10

JlaboparopHoe 3aHsTHE 5 2 OK 02-OK [[1P602-03,

M3ydyenue 3akoHa Oma /115 yyacTka Lenu 04, OK 06, TIP605
OK 07

JlaGoparopHoe 3aHsTHE 6 2 OK 02-OK [[TP602-03,

[TociienoBarenbHOE U NapaUIEILHOE COEAUHEHNE TPOBOJHUKOB 04, OK 06, [TP605
OK 07

JlaboparopHoe 3ausiTue 7 2 OK 02-OK [1P602,

HccienoBanne 3aBUCUMOCTH MOIITHOCTH JIaMIIbl HAKaIUBaHUSI OT 04, OK 06, [[TP603

HaIPSDKEHUS Ha €€ 3aKUMax OK 07 [1P605

JlabGoparopHoe 3aHsATHE 8 2 OK 02-OK [[TP602-03,

3ydyeHre 0THOCTOPOHHEN MPOBOJAUMOCTH MOJIYIIPOBOJHUKOBOIO 04, OK 06, TTP605

noja OK 07

[TpakTueckoe 3ansaTue 4 2 OK 01, OK[[1P602-

Pemenue 3agau o reme «3akonbl Oma. ConpoTuBIeHNE 04, OK 09 [[TPGO0S,

KOHTAaKTHOI'O IIPOBOJA» [1Py04

CamocrosiTenbHas paboTa 00yJaronuxcs 19 OK 02, OK[ITP601-

Pacuet ckopocTu ABM)KEHHUS IEKTPUUYECKUX 3aps10B B 04, OK 05, TTP603,

[IPOBO/IHHKE. OK 08 [1PG05,

[TpoBoauMOCTH BeliecTBa. EnuHuIa n3MepeHus MpOBOAUMOCTH. [1P606

[Ipupoa CTOpOHHUX CHJI. BUJIBI ICTOYHUKOB 3JIEKTPUYECKON

HHEPTUU.

[ IprOaM3NTENbHBIN pacyeT CTOMMOCTH 3JIEKTPOIHEPTUU Ha OCHOBE

2 3 9) 6




OJIHOM U3 eKeMECSUHbIX KBUTaHLUI. CucTemMa 351eKTpoo0orpesa
BaroHOB. DJIEKTPUYECKUH TOK B BakyyMme. BakyyMmHbI nuoa.
[Tonsitre o mnazme. OnpeneseHue 3apsiia MEKTPOHaA.

Tema 3.3
MarauTHOE I10JI€.
DJIEKTpOMarHuTHas
WHTYKITAS

JlunakTuyeckue eIMHULIbI, COJIEpKaHNE

38

1 MarnutHoe nosne. MHayKiuss MarHuTHOTO TOJIsSt
CBoiicTBa MarHuTHOTO MoJisi. CUIIOBBIE JIMHUM MAarHUTHOTO TOJIS.
[IpaBuno OypaBunka. MarHUTHOE B3aUMOJICHCTBUE TOKOB.

JIP 05 —JIP 10,
JIP 12 — JIP 14,
MP 01 — MP 05,

2 HaprDKCHHOCTI) MarHuTHOTO IT0JIsI. MaruuTHBIC OIS
[IPOBOJIHUKOB Pa3InYHON (POPMBI

MarnuTtHas NpoOHULIAEMOCTb cpefbl. I unoresa Ammepa.
MarseTuk. MarHuTHOE 10Jie TOCTOSIHHOT'O MarHuTa,
Hpi[MOJIHHGfIHOFO AJIMHHOI'O MMPOBOAHHKA, BUTKA C TOKOM,
COJICHOMJIA.

MP 08, MP 09

3 Pacuer xapakTepuCTHK MarHUTHBIN 110JIeH TPOBOJHUKOB
pasInYHON GOpPMBI

MarauTHbIM TOTOK. MarHuTHBINA MOTOK BHYTPHU COJICHOMJIA C
DIIEKTPUYECKUM TOKOM.

4 CuJibl CO CTOPOHBI MATHUTHOTO TTOJIS

Cwia Amniepa. Cuna Jlopenna. [IpaBuio neBoit pyku. [[Bmkenue
JACTUIIBI B MATHUTHOM Ti0Jie. [IpuMeHeHne cuimbsl AMIepa u CHIIbI
JTopenua.

S SIBiieHME NEKTPOMAarHUTHOW MHAYKIIUA
Onbrtel @apazes. [Ipasuno Jlenna, HanpaBiieHHe HHIYKIUOHHOTO
TOKA.

6 3axoH anexTpoMarauTHON MHAYKuH. [Ipupona O/1C nHaykumn
JIC nHAYKIIMY B IBUTAIOIIEMCS TPOBOAHUKE. Buxpepoe
hiieKTpudeckoe nosie. CpaBHEHHE BUXPEBOTO JIEKTPUUYECKOTO MO
C DJIEKTPOCTATHUECKHM.

N

7 SIBnenue caMOMHAYKIMHU. THAYKTUBHOCTH
CaMOMHAYKLUA U €€ IPUMEHEHHE. DHEPTUsl MarHUTHOTO TOJIS.
3aKOH JIEKTPOMarHUTHOM MHIYKIMH JUISl CITydasi CAMOUHYKIIUH.

8 'eHepaTrop nepeMeHHOro ToKa

OK 02-OK [[TP601,
04 [1P602,
[1P605
OK 02-OK [[1P601,
04 [1P602,
[1PGO5
OK 02-OK [[1P602,04
04, OK 09 [[TP605
OK 01-OK [[1P602,
04 [1P604,
[1P605
OK 02-OK [[TP601,
04 [1P602,
[1P605
OK 02-OK [[1P601,
04 [1P602,
[1PG05
OK 02-OK [[1P602,
04 [1P604,
[1PG05
OK 02-OK [[1P601,




YcrpoiicTBo reneparopa. [IpuHIMI nonydeHus 3JIeKTPUIECKO
HPHEPrUM B FT€HEPATOPE NEPEMEHHOr0 TOKa. YacToTa NepeMEeHHOro
TOKa B T€HEpaTope.

9 YcTpolcTBO M MPUHIKIT pabOTHI TpaHChopMaTopa
PexxuMbl paboTel Tpanchopmaropa. IIpon3BoaCcTBO U TPOBOIHAS
repeaya Ha pacCTOSIHUE DICKTPUYECKON DHEPTHN.

10 Mexanandeckue KoiaeOaHus
(OCHOBHBIE XapaKTECPUCTUKH MEXaHUYCCKUX KOJICOAHUH.

11 DnexkrpomaruuTHble Konebanus. KonebarenpHblil KOHTYpP
CB0OOAHBIE NIEKTpOMArHuTHbIe KojeOanus. [lepron konebanuii.
[IpeBpalieHue sHEpruu B KOjaeOaTeTbHOM KOHTYpe. AHAIOTUA
MEXXy MEXaHUUECKUMU U 3JIEKTPOMArHUTHBIMH KOJIEOaHHUSIMU.

12 BeIHyXIeHHBIE 3JIEKTPOMAarHUTHBIC KOJICOaHNUs

["'eHepaTop HE3aTyXaroIIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.
ABTOKOJIE0aHUS. [[puMeHeHne BhICOKOUYACTOTHBIX TOKOB
KoJsie0aTenbHOro KOHTypa. IloHsATHE 00 OTKPBITOM KosleOaTeIbHOM
KOHTYpE.

13 IlepeMeHHBIH 3TEKTPUUECKUN TOK

["apMOHMUYECKHUE JEKTPOMAarHUTHBIE KOJIeOaHus. XapaKTepUCTUKU
[IEPEMEHHOT0 TOKA. J[eMCTBYIOIIME 3HAYEHUS CUIIbI TOKA U
HaIPSKCHUS.

14 AKTUBHBIE U PEAKTUBHBIE COMPOTHUBIICHHUS B LIEMNSAX IEPEMEHHOTO
DIIEKTPUYECKOTO TOKA

OTnMyne aKkTUBHOTO CONPOTHUBIIEHUS OT peakTuBHOro. Karymika u
KOHJICHCATOP B LIEIISAX IIEPEMEHHOT0O MIEKTPUUECKOr0 TOKA IIPH
OTCYTCTBHM AKTUBHOTI'O COITPOTHUBIICHHUSL.

15 AKTUBHBIE Y peaKTHUBHBIE COMTPOTUBIICHUS B OJIHOM LIENHU
Pesonanc TokoB. Pe3onancHad yacToTa.

16 KonTponbHas pabota o teme 3.3

05 [1P602,
[1P605
[1Py02
OK 02-OK [1P601,
05 [1P602,
[1P605,
[1Py02
OK 02, OK|[IP601-
04 [1P605
OK 02-OK [1P601,
05 [1P602,
[1P605
OK 02-OK [1P602,
04 [1P605
OK 01-OK [1P602,
04 [1P604
[1P605
OK 01-OK [1P602,
04 [1P604
[1P605,
[1Py01
OK 02-OK [1P602,
04 [1P605
OK 02, OK|[1P601-06

04, OK 08




B TOM YHCJI€ JJa0OPATOPHBIX U MPAKTUYECKUX 3aHATHIMA 6
JlaGopaTopHoe 3ansTre 9 2 OK 02-OK [[TP602-03,
3ydyeHue ABIEHUS 3JEKTPOMAarHUTHON MHAYKLUU 04, OK 06, [TP605
OK 07
[TpakTrueckoe 3aHsATHE 5 2 OK 02-OK [1P602-
Pemienue 3amad no reme «Kartynika v KOHIEHCATOP B LETSX 04, OK 09 [[TP605
MEPEMEHHOTO JICKTPUIECKOTO TOKa)
[IpakTuueckoe 3aHsTue 6 2 OK 01-OK [IP605,
MarnuTHas 1eeKTOCKONus 04, OK 09 [1Py02-03
CamocTosTenpHas paboTa 00yJaronuxcs 16 OK 02, [1P601-
[IpyHIMI CyTIEpIO3ULIMM MAarHUTHBIX MOJIEH OK 04, [1P603,
[Ipumenenue heppoMarHeTUKOB OK 08 [1PG05,
Cuna B3auMO/IEHCTBUS MAapAJUIEIbHBIX TOKOB 11P606
3uauenue pabot Hukounsl Tecna, Bunsrensma Bebepa u Jxo3eda
[ 'eHpH B 2JIEKTPOIMHAMUKE
Pabora pene. Pene B cucreme aBTOOJIOKMPOBKH Ha HKETE3HOM
opore
[IprMeHeHre peaKTUBHBIX CONPOTUBICHUIN
Pe3onaHCc HanpsKEeHUN
Tema 3.4 /niakTHyecKue equHULIBI, COAEPKAHUE 4
OJNEKTPOMArHUTHBIE |1 3 jjekTpOMAarHUTHBIE BOMNHDI. BHIBI 3€KTPOMArHHTHBIX 2 JIPO1, OKO02-OK [[1P601,
BOJIHBI W3ITydEeH M JIP 05 —JIP 10, 05 I1P602,
DJIEKTPOMArHUTHOE 1oJjie. J[JTMHa U 9acToTa JIEKTPOMarHUTHBIX JIP 12 — JIP 14, I[1P605
BOJIH. DKCIIEPUMEHTAIbHOE OOHApYKEHHE HJIEKTPOMarHuTHBIX MP 01 —MP 05,
BOJIH. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. JlMana3oHbl MP 08,
HIIEKTPOMArHUTHBIX U3IYYEHUH M UX MPAKTUYECKOE IPUMEHEHHE. MP 09
2 [IpyHIUIIBI COBPEMEHHON PaOCBs3U 2
[ToyueHue 3eKTpOMarHUTHBIX BOJIH. M300peTenue paauo
[TonoBeiM. Monyisinus u nerekruposanue. [Ipocreimmii
paIuoNPHEMHUK.
CamocrosiTenbHas paboTa 00yJaomuxcs 2 OK 02, [1P605,




[Ipuemnuk I[Tonosa. Korepep. Pagunonokanus. OK 04, [1P606
OK 08

Paznen 4 Ontuka. Teopusi OTHOCUTEILHOCTH 32

Tema 4.1 JlntakTHYEeCKne €qUHULIBI, COAEPKAHUE 10

['eomeTpuyeckas 1 Pa3zButHe B3MIs,10B HA IPUPOLY CBETA 2 JIP 05 —JIP 10, OKO02-OK [IP601,

OITHUKA CBeT, KaK 4acTh TEOPUH 00 AIIEKTPOMArHUTHOM H3ITy4CHHH. JIP 12 — JIP 14, 04 [1P602,
CoBpeMEHHbIE MPEJICTABICHUS O IpUupoae cBeTta. CKOPOCTh CBETa U MP 01 — MP 05, [1P605
METO/IbI €€ OTIPE/ICTICHUSI. MP 08, MP 09
2 OcHOBBI (hOTOMETPHH. 3aKOH OCBEIIEHHOCTH 2 OKO02-OK [IP602,
DOoTOMETPUYECKUE BEIIMYMHBI U UX €AMHUIIBI U3MEPEHUS. 04 [1P605
CpaBHEHUE CUJIbI CBETA AIBYX UCTOYHHUKOB.
3 I'eomeTpuueckas ontruka. CBETOBBIE 3aKOHBI B TEOMETPUUYECKON |2 OKO02-OK [1P602,
OTITHKE 04 [1P605
[IpsMonuHeiiHOe pacipocTpaHeHHEe CBETa. 3aKOHBI 3€PKAJIbHOTO
OTpaKEHUsI U IPEJIOMJICHUS CBETA.
4 IlonHOE OTpaxeHue 2 OKO02-OK [1P602,
[IpenenbHbBIN yroa moaHOro oTpaxeHus. [I[ppumeHeHue mojHoro 04 [1P605
oTpakeHHs. ONTHYECKOe BOJIOKHO.
S CoOuparoiiye 1 pacCerBaIOIINE JTUH3BI 2 OK02-OK [TP602-
Dopmyna ToHKOM arH3bL. [TocTpoenune n300paxxeHuil B TMH3AX. 04 [1P605
CamocrosiTenbHas paboTa 00yJaronuxcs 5 OK 02, [1P602,
3aKOHBI OTPAKEHUS U MPEIOMIIEHHSI CBETa HA OCHOBE BOJHOBBIX OK 04, [1P605,
npencraBieHuil o ceere. [Ipunnun Ioitrexca. OK 08 11P606
['1a3 kak ontuyeckas cucrema. OukH.

Tema 4.2 JlMiakTHYeCKne €UHULIBI, COAECPKAHUE 18

Dusnueckas onthka |1 BonHoble cBoiicTBa cBeTa. HTEpdepeHIrs MeXaHn4eCKUX BOJH |2 JIPO1, OK 02-OK [1P601,
KorepenTHbie BosiHbL. UHTEpepeHIus MexaHn4ecKuX BOJH. JIP 05 —JIP 10, 05 [1P602,
WuTtepdepenius cBeta oT nByx mieneid. [lpunnun I'roiirexca. JIP 12 —JIP 14, I1P605
HuTepdepeHius TOHKUX MIIEHOK. MP 01 — MP 05,
2 ludpaxkuus cera. JJudpakiunonHas penerka 2 MP 08, MP 09

Jludpaxus mexanndeckux BosiH. Habmonenue nudpakunn
CBETOBBIX BOJH. Popmyna Au(pakIIMOHHBIX MAKCHMYMOB




b PaKIMOHHON PEIIeTKH.

[Ipencrasienus o 3akoHax Maimoca u bprocrepa.

3 IMonspuzanus ceera. [lonepeyHOCTbh CBETOBBIX BOJIH OK 02-OK [[TP601,

[Tomstpu3anus MexaHn4decKux BoJIH. HaOmroenne nonspusanum 04 [1P602,

CBETa [1P605

4 ucniepcus cBera. L{Beta ten

CpaBHEHUE CIIEKTPOB TPEYTOJbHOM CTEKJIIHHOMN NPU3MBI U

nudpakionHo pemerku. CriekTpockorl. CrieKTpaJIbHbINA aHaTIN3

S KBanToBas onruka. TermioBoe U3a1ydeHue

['unoresa [lnanka o kBanrax. ®oroH. Pacnpenenenue s3nepruu B

CIEKTpE a0COJIOTHO YEPHOI'O TeJa.

6 ®otoaddext. 3akonbl PpoTodrhdexTa OK 02-OK [1P601,

Buyrpennunii u BHemHANA (HoT0dPdext. OTKphITHE BHEITHETO 04 [1P602,

dororddexra. Onbitel CtoneroBa o porosadpdexry. Kpacuas [1P604

IpaHuIa BEIIECTBA. [1P605

7 YpaHenue DitHmTeiHa 11 poTodaddexra [1P602,

HeB03MOKHOCTh OOBSICHEHHS 3aKOHOB HA OCHOBE BOJTHOBBIX [1P604

sapieHui. [Ipumenenue gorordpdexra. DoTOITEMEHTHI. [1P605

8 CBeToBOE J1aBieHUE. XMMUYECKOE JICUCTBUE CBETA [1P6O1,

OO0BsicHEeHHE JaBJICHUSI CBETa HA OCHOBE JIEKTPOMArHUTHOM U 11P602,

KOpPIyCKyJsipHOU Teopuu. Y craHoBka JlebeneBa. @oroxumuueckue [1P605

[peaKIu 1 UX 0ObSICHEHHE.

9 KonTponbHas pabota o temam 4.1, 4.2 OK 02, OK[ITP601-06
04, OK 08

CamocTosTenpHas padoTa 00yJaronuxcs OK 02, OK[TP601-

[Ipumenenue untepdepenuu. Uateppepomerpsl. 04, OK 08 [IP603,

Buas! ciekTpos. [1P605,

[IprMeHeHre AUPPaKIMOHHON PEIIeTKHU. [1P606

Tema 4.3

/nakTHYecKue eMHULIBI, COAEPKAHUE




DJIEMEHTBI TEOPUU 1 Mexannyeckui MPUHLMI OTHOCUTENBHOCTH. CrienuanbHas 2 JIP 05 — JIP 10, OK 02-OK [[1TP601,

OTHOCHUTEILHOCTHU TEOpHs] OTHOCUTEILHOCTH DUHIITEeITHA JIP 12 — JIP 14, 04 [1P602,
[Ipuniun oTHocuTenbHOCTH ["anunes. [IpuHIMI OTHOCUTEIBHOCTH MP 01 — MP 05, [1Py01,
1 3aKOHBI AJIEKTpoAnHAMUKU. [TocTynars! Teopun MP 08, MP 09 [1Py04
oTHOCUTeNbHOCTH. Kitaccuueckuii U pensiTUBUCTCKUM 3aKOH
CJI0’KEHHUsI CKOPOCTEM.
2 CnecTBUS U3 OCTYJIATOB TEOPUH OTHOCUTEIIBHOCTH 2 OK 02-OK [[TP601,
OTHOCHUTEIBHOCTh IPOMEXKYTKOB BpeMEeHU. OTHOCUTENBHOCTh JJIUH 04 [1P604,
(paccTosiHuit). 3aBUCUMOCTb MACChI TeJIa OT CKOPOCTU. CBS3b Macchl [1Py01,
Y DHEPIUU. DHEPTUs MOKOS. [1Py04
CamMocTosTenpHas padoTa 00yJaronuXcs 2 OK 02, OK[[TP601,
3HaueHue padbot AnpOepTa DIHIITEHHA 110 CHIEHATBFHON Teopun 04, OK 08 [[TP606
OTHOCUTEJIbHOCTH B COBPEMEHHOM MHpE

1 2 3 4 9) 6

Paznen 5 @usuka aromMa U aTOMHOTO siipa 16

Tema 5.1 JliakTHYeCKne €UHULIBI, COACPKAHUE 4

ATOMHas Qpu3nKa 1 [InanerapHas MOJeNb CTPOEHUS aTOMa 2 JIP 05 —JIP 10, OK 02, OK[IIP601,
OmnbiTel Peszepdopna no paccenBannto o yactuil. [lornomenue u JIP 12 — JIP 14, 04 [1P602,
ncnyckanue csera atoMoM. KBanToBble noctynatsl bopa. MP 01 — MP 05, [1P605
2 KBaHTOBBII reHepaTop 2 MP 08, MP 09 OK 02-OK [[1P601,
[ IpyHIMI NEHCTBUS U NCIIOJIb30BAHUE JIa3€POB. 05 [1P602,

[1P605

CamocrosiTenbHas paboTa 00yJaronuxcs 2 OK 02, OK[ITP601,
3aKOHOMEPHOCTH B CIIEKTPE U3Iy4eHUs BoAopoaa. Teopus aroma 04, OK 08 [[TP606
Bofopoaa no bopy. Henocrarku teopun bopa.

Tema 5.2 JlMnakTuyecKkue eIUHULBL, COEPKAHUE 12

SAnepnast puzuka 1 Metoasr HaOIIOIEHUS U PETUCTPAIIAN AIIEMEHTAPHBIX YaCTHUII 2 JIPO1, OK 02, [1P6O01,
["a3opa3psanbiil cueTunk [eiirepa. Kamepa BusibcoHa. JIP 05 —JIP 10, OK 04 [1P602,
[Ty3pIppKOBasi Kamepa. JIP 12 — JIP 14, [1P605
2 PagnoakTUBHOCTh. 3aKOH PaJUOaKTUBHOIO pacnajia 2 MP 01 — MP 05, [1P601,
PanroakTUBHBIE U3JTYYEHUS U UX BO3JCHCTBUE HA KUBBIC MP 08, MP 09 [1P6O0S,




OpraHnu3MBbI.

3 Crpoenue siapa. M3oTomsl
[[pOTOHBI M1 HEUTPOHBI. DHEPIUS CBSI3U aTOMHBIX siiep. SAnepHbie
CHUJIBI.

[1Py05

4 SInepHble peakuu [1P6O01,
Llennble peakuuu. [lenenue saep ypaHa. YIpaBisieMblil [1P602
TepMosiIepHbIN cuHTe3. [lenenue Tsokenbix saep Koaddumuent [1P60S5,
[Pa3MHOKEHHsI HEUTPOHOB. SInepHas sHepreTuka. Y CTpoicTBO U [1Py05
[PUHIMUI ACICTBUSA aTOMHOr0 peaktopa. ADC
S Tepmosinepusie peakuuu. [IpumeHenne saepHOil SHEPTUU [1P6O1,
[lonyyeHue painoakTUBHBIX U30TONOB. buosornueckoe aeicTue [1P602,
[PaAMOAKTUBHBIX U3JIy4YEHUH. [1P605
6 DIleMEHTapHbIE YaCTULIbI
AnTtruactuibl. [lo3utpon. Passurne Gusuku smeMeHTapHBIX
yactull. OyHaaMeHTaIbHbIE B3aUMOICHCTBYS. Y CKOPUTEIN
HJIEMEHTAPHBIX YaCTHII.
CamocrosiTenbHas paboTa 00yJaronuxcs OK 02, [1P6O1-
YpaHoBble cTepKHHU. S nepHoe TomnBo. AaepHsie otxoasl B ADC. OK 04, [1P603,
1 2 4 3) 6
/JleficTBHe paavaluy Ha )KUBbIE OpraHu3Mbl. [03a u3irydeHus. OK 08 [1P605,
3amuTa oT u3nydeHuil. Tpu sTana B pa3BUTUU (PUZHKU 11P606
DIIEMEHTAPHBIX YaCTHIL
Paznen 6 CtpoeHue BCeIeHHOM
Tema 6.1 1 [IpumMeHUMOCTh 3aKOHOB (PU3UKHU U1 OOBSICHEHUS IPUPOIBI JIPO1, OK 02, [1P601,
CTpoeHHe BCEIEHHON [KOCMUYECKHX 00BEKTOB JIP 05 —JIP 10, OK 04 [1P602
ConHeyHas cuctema. 3Be3/1bl U HCTOYHUKH WX YHEPTUU. JIP 12 —JIP 14, [1Py05
Knaccudukanus 38e31. Domonust ColHIA U 3BE3I. MP 01 — MP 05,
2 [IpencraBnenue o6 3Botonuu Beenennoi MP 08, MP 09
["anaktuka. Mueunsiii myTs. J{pyrue ranaktuku. [IpocrpaHncTBeHHO-
BpeMeHHbIe MacITaObl HaOmogaemoit Beenennoii. Temuas marepust
W TEMHAsl SHEPTUsl.
CamocTosTenpHas paboTa 00y4Jaronuxcs OK 02, [1PG02,




CoHeuHas cucTemMa

OK 04,
OK 08

11P606

NHauBUyabHbINA TPOEKT

[IpuMepHas TeMaTiKa HHAUBUIYATbHBIX IPOEKTOB

dusnka B Moei mpodeccun

OCOOCHHOCTH IIEKTPOCHAOKEHUS JKEJIE3HOH TOPOTH

lcnionp30BaHueE ClIa0bIX TOKOB B JIEKTPOCHA0KEHHUH JKEJIE3HBIX IOPOT
Vcrosib30BaHNE TEIUIOBBIX ABUTATENIEH Ha jKEJIE3HOI0POKHOM TPAHCIIOPTE

M crionb30BaHKe MPUHIIUIIOB COBPEMEHHON PaIMOCBSA3H Ha KENEe3HOJOPOKHOM TPAHCIIOPTE
[IprMeHeHne SIEKTPUUECKOTO TOKA B PA3IMYHBIX CPE/Iax B CBAPOUYHOM MTPOU3BOJICTBE
[IpuMeHeHre 3aKOHOB MEXaHUKH MPH SKCILTyaTalluy MOJIBUKHOTO COCTaBa Ha
YKEJIE3HOJJOPOKHOM TPAHCIIOPTE

[IpuMeHeHre 3aKOHOB AJIEKTPOIMHAMUKHY MIPH SKCILTyaTalluy TOBUKHOTO COCTaBa Ha
PKEJIE3HOJJOPOKHOM TPAHCIIOPTE

JIPO1, JIP 05 — JIP
10,

JIP 12 — JIP 14,
MP 01 — MP 05,
MP 08,

MP 09

CamocTtosTenbHas yueOHast padota 00ydaromerocst HaJi HHIAWBUyaJIbHbIM IPOSKTOM
1 IToctanoBKa mpoOIEMBI, TIEJIeH U 3a1a4;

2 N3yuyeHne TuTepaTypHbIX UCTOYHUKOB, COOp MaTepuana;

3 AHanu3 u 00001eHe MaTepHraa;

4 Tlogbop MEeTOAMK HCCIeN0BaHUs, MPAKTUUECKOE OBJIaICHNE UMU;

S TlonBeaeHre UTOroB

OK 01,
OK 02,
OK 04,
OK 08,
OK 09

[1P601-
[1P603,
[1P605,
[1P606

1 2

6 OdopmieHne MHIMBUYaIbHOTO TPOEKTA

Bcero:

TEOPETUUYECKOT0 00YUEeHUS
TabopaTOPHBIX 3aHATUI
MPAKTUYECKUX 3aHATUI
CaMOCTOSITENILHON pabOTHI

351
204
18
12
117




3 YCJIOBUS PEAJIM3AIIAY YUYEBHOM JUCIHATIIIMHBI

3.1 [l peaju3anum NporpaMmbl y4eOHOM JMCHUIITTHHBI 10/KHBI OBITH MPEyCMOTPEHbI
cjenymouue cnenuaiabubie noMemennsi: Kadbuner «®usukay.
OobopynoBanue yueOHOro kaduHera:

- MOCAI0YHBIC MECTa M0 KOJMYECTBY 00YyUarOIINXCS;

- pabouee MeCTO MpPEeroIaBaTes;

- KOMIUIEKT y4eOHO-HarIsAHBIX TOCOOUIA;

- BJIEKTPOHHBIE 00pa30BaTeNbHbIE PECYPCHI;

- KOMIUIEKT 3JIEKTPOHHBIX BHIEOMAaTEPHAJIOB;

- MOJIEJIA ¥ MAaKeThI (PU3NIECKUX TPHOOPOB;

- AIIEKTPOU3MEPHUTENbHBIE TPUOOPHI;

- KOMIUIEKTBI TPUOOPOB AJIs TPOBEACHUS JIaOOPAaTOPHBIX padoT;

- IpUOOPHI 1JIs MPOBEACHUS JEMOHCTPAIIMOHHBIX SKCIIEPUMEHTOB;
- 3aJIaHUS J1JI1 KOHTPOJIBHBIX PadoT;

- mpoeccroHabHO OPUEHTUPOBAHHBIE 33JaHMUS;

- MaTC¢pHrajibl 9K3aMCHA.

TexHuueckue cpeacTBa 00y4eHUs:
- IEPCOHAJIBHBIN KOMIIBIOTEP C JIUIIEH3MOHHBIM IIPOrPaMMHBIM 00€CIIeUeHUEM;

- IPOEKTOP C SKPAHOM.

3aisl:

BI/I6HI/IOTeKa, YHUTAJIbHBIN 3aJ1 C BBIXOJAOM B CETh I/IHTepHeT.

3.2 UndopmannonHoe odecrneyeHne peajsn3anuu NnporpaMmmel

st peanuzanuu mporpaMMbl OMOIMOTEYHBIN (POHT 00pa30BaTEIBLHON OPraHU3aluU JOJDKEH
MMETh TMeUaTHbIC U/WIIH AJIEKTPOHHBIE 00pa3oBaTeNbHble U HHGOPMAIIMOHHBIE PECYPCHI, AJIs

MCIIONIb30BaHus B 00pa3oBarensHOM mpotecce. [Ipu hopmupoBanuu 6ubmuoreyHoro Gouaa
00pa3oBaTenbHON OpraHu3aIeil BBIOUpaeTcs He MEHee OJTHOTO U3aHUs U3 MePEUHCICHHBIX
HIDKE TICYaTHBIX U3JIaHUH U (WIJIH) DJIEKTPOHHBIX U3JaHUI B Ka4e€CTBE OCHOBHOTO, IIPU STOM

CIIHCOK MOXET OBITh JOIIOJIHECH HOBBIMHW HU3AaHUSMUA.

3.2.1 OcHOBHBIE TTeYaTHBIE U3TaHUS



1. Aiizennon A.E. ®usuka: yueonuk u npaktukyMm st CI1O / A. E. Aizenion. — M.:
WznatenbctBo FOpaiit, 2016. — 335 ¢. — (IIpodeccnonansuoe oOpazoBanue);

2. Imutpuesa B.®. ®usuka a1 npodeccuii u cnenuaibHOCTeH TEXHUIECKOT0 MpoduIIs:
YUEOHHUK ISl CTY/l. YUPESKIACHUN cpelHero mpodeccuoHanbHoro oopaszoBanus/B.®. [Imurpuepa
— 2-e m31., ctep — M.: U3narenbckuii nieHTp «Axagemus», 2017. — 448 c. ISBN 978-5-4468-
4138-7,

3. PomnonoB B. H. ®usuka: yuednoe nocodue mns CI1O / B. H. Ponnonos. — 2-e u3f.,
ucrip. u gom. — M.: UzmarensctBo [Opaiit, 2016. — 295 c. — (IIpodeccuonanpHoe

oOpasoBaHmue).

3.2.2 OCHOBHBIE JIEKTPOHHBIE U3/1aHUS

1 OBC «Znaniumy: Tapacos, O. M. ®usuka: ydeoHoe mocobue / O. M. TapacoB. —
MockBa: ®OPYM : UH®PA-M, 2019. — 432 ¢. — (IIpodeccuonansHoe obpa3zoBanue). - ISBN
978-5-91134-777-2. - TexcrT: AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1012153;

2 OBC «Znaniumy: Ilunckuit, A. A. ®usuka: ydeOnuk / A.A. Tlunckuii, I.IO.
['pakoBckuii; mox obmr. pen. FO.M. [duka, H.C. IlypsimeBoii. - 4-e uzn., ucnp. - Mocksa:
OOPYM: UHDPA-M, 2021.-560 c. - (Cpennee npodeccuonanbuoe obpazoanue). - ISBN 978-
5-00091-739-8. - Tekc: anekrponnsiii. - URL: https://znanium.com/catalog/product/1150311,

3 OBC «Znaniumy: Tapacos, O. M. ®usuka: 1abopatopHbie pabOTHl ¢ BOMPOCAMHU H
3amanusaMu: yaeoHoe mocobue / O.M. TapacoB. — 2-e uzn., ucnp. u gon. — Mocka: DOPYM :
NHOPA-M, 2021. — 97 ¢. — (Cpennee npodeccuonanbHoe obpasoBanue). - ISBN 978-5-
00091-472-4. - Tekcr : anextponnsiid. - URL: https://znanium.com/catalog/product/1179510.

3.2.3 JlonoJHUTENbHbIE UCTOYHUKH

1 Mskumes ['.4., byxosue Bb.b., Corckuit H.H. ®usuka: yueOnuk mns 10 kmacca
o01eobpazoBaTenbHbIX yupexaenuii /— M: [Ipocsemenue, 2019.- 366 c.;

2 Msxumes I'.f., byxosues b.b., Uapyrun B.M., IlappentreBa H.A. ®usnka: yueOHUK

st 11 knacca obmeobpazoBatenbHbIX yupexaeHuii—M: [Ipocsemienue, 2019.- 445 c.


https://znanium.com/catalog/product/1012153
https://znanium.com/catalog/product/1150311
https://znanium.com/catalog/product/1179510

4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM

TACIHATITAHBI

Pesynbrarer 00yueHus

Kpurepuu onieHku

MeTopI OIIEHKH

I1P6 01
I1P6 02
ITP6 03
I1P6 04
ITP6 05
I1P6 06
[1Py 01
ITPy 02
[Py 03
[1Py 04
[1Py 05

«OTIMYHO» - COJEpXKaHHE Kypca
OCBOCHO TOJTHOCTHIO, Oe3 Tpo0esoB,
YMEHHUSI chOpMHUPOBaHEI, BCE
peyCMOTPEHHBIE IPOTPaMMOii
yueOHbIC  3aJaHUs  BBITOJHEHBI,
KA4eCTBO MX BBINOJHEHUS OLEHEHO
BBICOKO.

«Xopomo» - ComepKaHue Kypca
OCBOCHO TIOJTHOCTHIO, Oe3 Tpo0eoB,
HEKOTOpbIe yMEHHsI C(HOPMUPOBAHBI

HEIOCTAaTOYHO, BCE
NpeayCMOTPEHHBIC MPOrpaMMoi
yueOHbIE  3aJJaHUSl  BBIMIOJIHEHBI,
HEKOTOPbIE BHUIbI 3aJlaHu’

BBIIIOJIHEHBI C OIIMOKAMU.
«Y IOBJIETBOPUTEIHHO -

coziep)KaHue Kypca OCBOEHO
YaCTHYHO, HO TPOOETBl HE HOCSAT
CYILIECTBEHHOTO Xapakrepa,
HEOoOXOaMMBIE YMEHUs paboThl ¢
OCBOEHHBIM MaTepuaIoM B
OCHOBHOM c(OpMUPOBaHEI,

OOJIBIIMHCTBO  MPETYCMOTPEHHBIX
porpaMMoit  00ydeHus: y4eOHBIX
3aJlaHUil BBITIOJIHEHO, HEKOTOPBIC U3
BBIIMIOJTHEHHBIX 3aJIaHUN  COJEPIKaT
OIIIMOKH.

«HeynoBneTBOpUTEIHHO -
COJIep)KaHUEe Kypca HE OCBOCHO,
HE00XOIUMBIE YMEHUS HE
c(hOpMHPOBaHHI, BBINIOJIHEHHEIE
yueOHbIe 33JIaHUs COJIEpIKAT TPyObIe
OIINOKH.

-YCTHBI OIpoc,

-3aI0JIHEHHE Ta0JIuII,

-pemenue npodeccHoHaIbHO-
OpPHEHTUPOBAHHBIX 3a1ad,
-TECTHUPOBaHUE,

-1a00paTOpHBIE U IPAKTUIECKUE
3aHATHA,

-KOHTPOJIBHBIE PA0OTHI,
-BBIIIOJIHCHUC MHAWBUAYAJIbHBIX
POCKTOB,
-muQdepeHIPOBAaHHBINA 3a4eT,

-3K3aMCH.




MMpuaoxenue

OueHouyHble MaTepuaJibl NpU GopMUpoOBaHUM padoueil MporpaMmMbl

aucuumiuabl OO/, 11 dusuka

1. Onucanue nokasareJieii, KpUTEpUeB M HIKAJ OLICHUBAHUSA Pe3yJIbTATOB.
1.1. TTokasarenu u KpUTEPUHK OLlEHUBaHus pe3ynbraroB obyuenus JIP 01, JIP 05, JIP 06, JIP 07, JIP 08, JIP 09,
JIP 10, JIP 12, JIP 13, JIP 14, MP 01, MP 02, MP 03, MP 04, MP 05, MP 08, MP 09, ITP6 01, I1IP6 02,
I1P6 03, I1P6 04, I1P6 05, ITP6 06, I1Py 01, ITPy 02, ITPy 03, ITPy 04, I1Py 05.

KpurepuiioneHnBaHus
OOBEKTOLICHKT YpoBHHICHOPMUPOBAHHOCTHPE3YIHTATOB
pe3yIpTaTOBOOYICHUS
Huskuit ypoBeHb
OGyuaromuiics IToporoBsiif ypoBeHb YpoBeHb pe3ysbTaTOB 00yUeHHs
y IloBbIlIEHHBIN YPOBEHD He HHKe ITIOPOroBoro
BrIcOoKuilypoBeHb

1.2. IlIkans! orienuBanus pesynsraTos obyuenus JIP 01, JIP 05, JIP 06, JIP 07, JIP 08, JIP 09, JIP 10, JIP 12,
JIP 13, JIP 14, MP 01, MP 02, MP 03, MP 04, MP 05, MP 08, MP 09, ITP6 01, ITP6 02, ITP6 03, ITP6
04, IIP6 05, IIP6 06, IIPy 01, IIPy 02, IIPy 03, I[IPy 04, IIPy 05 npu cnaue sk3ameHa,
1 hepeHIMPOBaHHOTO 3a4eTa

JocTUrHyThIit
YPOBEHB

pesynbpTara
00yueHUs

XapakTepuCcTHKaypOBHS c(POPMUPOBAHHOCTH
pe3yapTaToB

Ixana orneHUBaHUS

Huzknii
YPOBEHb

OO0y4aromuics:

-00HapyXuJ1 NpoOesbl B 3HAHUSX OCHOBHOTO Y4€OHO-POrPaMMHOIO
MarepHana,

-JIOMYCTHJ MPUHINIHAIbHBIE OIIMOKY B BBIIIOJHEHUN 33/1aHHH,
NpeTyCMOTPEHHBIX IIPOrPaMMOoii;

-HE MOXKET IIPOJOJDKUTH 00YUCHHE HIIM NPUCTYIUTH K
npoecCHOHANBHON NEeSTeIBHOCTH 0 OKOHYaHUH IPOTpaMMBl Oe3
JIOTIOJTHUTENBHBIX 3aHATHH 110 COOTBETCTBYIOIICH TUCIUILIMHE.

HeynosneTBopurensHO

IToporosbiit
YpOBEHb

OOyuarommiics:

-00HapYXWJI 3HAHHE OCHOBHOTO y4eOHO-TIPOrPaMMHOTO MaTepHaia
B 00bEéMe, HeOOXOAMMOM JUIs TabHEHIIeH Y4eOHO! 1 IpeICTOosIIeiH
poQeCCHOHANBHON NesITeIbHOCTH;

-CTIPaBISETCS C BBHITIOJHEHUEM 33/IaHUH, TIPEYCMOTPEHHBIX
IPOrpaMMON;

-3HAKOM C OCHOBHOH JINTEPATypOH, peKOMEHI0BaHHOH paboueit
MPOrPaMMOU TUCITUTUINHBI,

-JIOMYCTHJI HETOYHOCTH B OTBETE Ha BOIPOCHI U TPU BHITIOJTHEHUH
3alaHuii 10 Y4eOHO-IIPOrpaMMHOMY MaTepHaiy, HO 00agaeT
HEOOXOTUMBIMH 3HAHUSAMH JUTS UX YCTPaHSHHS O] PyKOBOJICTBOM
MpenoaaBaTes.

YV 10BIIETBOPUTEIBHO

TToBBIIICHHBII
YpOBEHb

OoOyuarommiics:

- 0OHapY>KWJI TIOJTHOE 3HaHUE y4eOHO-TIPOTPaMMHOT0 MaTepuaa;

-YCIIEIIHO BBITIOJIHUII 3aJaHus, IPEAYCMOTPEHHbIE IPOrPaMMOH;

-YCBOMJI OCHOBHYIO JINTEpPaTypy, PEKOMEHIOBaHHYIO paboueii
MpOrpaMMON JUCIUIIINHBI,

-TI0Ka3ajl CUCTEMaTHYECKUH XapakTep 3HaHUH y4eOHO-
MPOTrPaMMHOT0 MaTepHaa;

-CII0COOCH K CaMOCTOSITEIEHOMY TTOIIOTHEHHUIO 3HAHUN TI0  y4e0HO-
MIPOrpaMMHOMY MaTepuajly U OOHOBJICHHUIO B XOJie ajbHeen
yaeOHoi paboThI ¥ IPOoecCHOHANBHON A TENbHOCTH.

Xopouio

Bricokwmii
YpOBEHb

OOGyuaromuics:

-00Hapy»XHJI BCECTOPOHHHE, CUCTEMAaTHUECKHE U TITyOOKHEe 3HaHUS
y4eOHO-TIPOrpaMMHOT0 MaTepuarna;

-yMeeT CBOOOIHO BBIIIOIHATH 3aJaHusl, IPElyCMOTPEHHBIE
IporpamMMmois;

-03HaKOMMJICS C JIONIOJIHUTEIBHON JTINTEPATypPOi;

-YCBOMJI B3aMOCBSI3b OCHOBHBIX ITOHSATHH TUCHUIUIMH U UX

OTIn4YHO




3HAYCHHUE JIJIsl IPHOOpeTeHus npodeccun;
-TIPOSIBMJI TBOPYECKHE CIIOCOOHOCTH B TIOHUMAaHUH y4eOHO-
MPOTrPaMMHOT0 MaTepHaa.

1.3. Onucanmne MKaJdbI OeHHBaAHHSA
PesynbraTel 00y4aronierocs OeHUBACTCS CISAYIOINM 00pa3oM:

Coz[epxcaHI/Ie IIKaJIbl OCHUBaHUA

[InanupyemsliitypoBe
JOCTHUTHYTOTO YPOBHS pe3ynbTaTa 00yUeHHs
Hb
HeynosnerBoputenbH | Y O0BIETBOPUTENBH
pe3yIbTaToOB o o Xoporo OTnuaHO
OCBOCHUS
He3saureno 3auTeHo 3auTeHo 3auTeHo
OOyyaromuiics
JIEMOHCTPUPYET
CIOCOOHOCTH K OO0yuaronuiics
Hecnoco6HocTh . CaMOCTOSATEILHOM JIEMOHCTPUPYET
OOyuaronmiics
obyuaromerocs COCOGCH y IpUMEHEHUIO CHocoOHOCTh K
CaMOCTOSITENILHO 3HAHMH MU CaMOCTOSATEILHOMY
CaMOCTOSITENIEHO
MIPOAEMOHCTPHUPOBATH pereHnH TIPUMEHECHHIO
. MIPOAEMOHCTPHUPOBAT . N
HAJIM4HE 3HAHUH TIpU N 3aaHAH, 3HaHUi B BEIOOpE
. b HAJIM4We 3HAHUN
peIIeHIH 3aJaHunH, AHAJIOTUIHBIX cnoco0a pernreHus
3HaTh TIPA peIICHUHN
KOTOpBIE OBLTH L TeM, KOTOpBIE HEM3BECTHBIX FITH
3aJaHul, KOTOpPBIE
TIPECTABICHBI TIPEICTaBIILIT HECTaHIAPTHBIX
OBLTH TIpeICTaBIICHBI M
npernoiaBareneM npernojiaBarels, 1 3aJjaHuil ¥ pu
npernoaaBaTeieM .
BMecTe ¢ 00pasiom HPH €ro KOHCYJIbTaTUBHOM
BMECTE C 00pa3iom .
UX pCIICHUA. KOHCYJIbTaTUBHOU MOAACPIKKE B HaCTH
UX PELIEHHUS.
MOJIEPIKKE B MEXKAUCLUATUIMHAPHBL
4acTH X CBsI3el.
COBPEMEHHBIX
mpooIeM.
Oobyuarommiics
MIPOIEMOHCTPUPYE .
poat T pHpYy OO0y4atonruiics
€MOHCTPHPYET
N CaMOCTOSTEITFHOE A PHpYy
OObyuarommiics CaMOCTOSATEIIFHOE
MIpUMEHEHUE .
OtcyTcTBHE Y JEMOHCTPHPYET . MpUMEHEHNE YMEHHUN
YMEHUH pereHus
o0yuatorierocs CaMOCTOSTENILHOCTh sananmii pereHus
CaMOCTOATCIIbBHOCTU B B IIPUMEHCHUN i HCHU3BCCTHBLIX WJIN
o o AHAJIOTUYHBIX
IIPUMEHEHUH YMEHUN YMEHHH pelIeHus HECTaHJAPTHBIX
YmMmerb N TEM, KOTOPBIE N
10 HCIIOJIb30BAHHIO y‘-Ie6HI)IX 3a1aHUU B IPeICTABIIST 3aJaHuu U IIpr
METOJIOB OCBOCHHS HIOJIHOM P KOHCYJIbTaTUBHOMN
. nperojiaBareb, 1
yueOHOH COOTBETCTBHH C DM ero HOJJIEPIKKE
JUCTIATUTAHBL. 00pa3om, TaHHBIM P . Ipero1aBaTess B
KOHCYJIbTaTHBHOM
MPEeToaBaTeIIeM. 4acTu
MTOIICPIKKE B
MEKTUCTIUTUTHHAPHBI
4acTu .
X CBsI3CH.
COBPEMEHHBIX
mpobIeM.

2. [lepeueHb BONPOCOB (3a/1aHMii) K IPOMEKYTOUHOI aTTeCTALMU

2.1 Bonpocs! k 1uddepennmpoannomy 3auery (1 cemectp):
Pesynwratel onenusanus: JIP 01, JIP 05, JIP 06, JIP 07, JIP 08, JIP 09, JIP 10, JIP 12, JIP 13, JIP 14, MP

01, MP 02, MP 03, MP 04, MP 05, MP 08, MP 09, TTP6 01, TTP6 02, ITP6 03, ITP6 04, ITP6 05, I1P6 06,
HPy 01, ITPy 02, ITPy 03, [1Py 04, ITPy 05

agronPE

cKopocrTeil.

Mexannueckoe nBmwKeHue. Buabl MexaHudeckoro aeuxeHus. CKOpOCTh U yCKOpEHUE
OnextpoéMkocTs. Kornencatopsl. CoelMHEHNE KOHIEHCATOPOB
DnexTpu3anus. 3aKoH COXpaHEHUs NEKTPUIECKOro 3apsaa. 3akod KymoHa.
Mopymsims. demonynsiiust. 3o6perenune paguo A.C. [TomoBb
MexaHUUECKUH MIPUHIUT OTHOCUTEIBHOCTU. KllacCHUECKHT U peNATUBUCTKHIA 3aKOH CIOXKCHUS

6. QHGKTpI/I‘lCCKI/Iﬁ TOK B M€TaJjljiax. 3HCKT‘pOHpOBOHHOCTL METAJIJIOB C TOYKHU 3pCHUA KJIaCCHYECKOU TCOpUU




®

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.

20.
21.
22,
23.
24,
25.
26.
27.

28.
29.

30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.
49.
50.
51.
52.
53.

54.
55.
56.
57.
58.
59.
60.

BemectBo B MarauTHOM nojie. MarauTHasi IpOHUILIAEMOCTD cpefibl. BaxHeilue cBoiicTBa
(heppOMarHeTHKOB U UX IPUMEHEHHS

Henenune siapa ypana. Llennas peakuus. TepmosinepHble peakuuu

IoctynaTer DitamTeriHa. CBSA3b MacCHl U SHEPTHH

[omyuenne >nmeKTpOMarHUTHHIX BONH. [Ipuannn paanocsssu. Pagno A. C. [Tomosa

[TpoBOAHUKY 1 TUAIEKTPHUKHU B JIEKTPUUECKOM IoJI€. JJi3aeKTprieckast IpOHNUIIAEMOCTb CPEIbI
3axoH OMa A7 ydacTKa U 3aMKHYToM nenu. KopoTkoe 3aMbIkaHue

Cuna. Macca. [loHATHE penITUBUCTKON MacChl. (3aBUCUMOCTb MacChl OT CKOPOCTH)

3aKOoH OTpa)KCHUs U MPEJIOMIICHUS CBEeTa

DJIeKTPUYECKUH TOK, €ro XapaKTEepPUCTHUKH (CHJIa TOKA, 3apsi[, INIOTHOCTh TOKa). Y CIIOBHsI, HEOOXOIMMBbIE
JUI CYHIECTBOBAHHUS 3JIEKTPUYECKOTO TOKa

DJeKTPONPOBOJHOCTH MOIYNPOBOAHUKOB. COOCTBEHHAsI U TPUMECHAsI IPOBOJIUMOCTB TIOJIYITPOBOAHUKOB
Wmmynsc Tena. 3aK0H COXpPaHEHUS HMITYJIbCA B KITACCHIECKON M PEIATUBUCTKON MEXaHUKH
WuTepdepenmmst BoH. MHTepdepenius cBeta. [IpumeHenne naTepdepeHInn

ComnpoTHBIIEeHHE — KaK 3JEKTPUIECKast XapaKTEPUCTHKA PE3UCTOPOB. 3aBUCHMOCTD COMPOTUBIICHHS OT
JMHEHHBIX Pa3MEPOB MIPOBOAHUKA U TEMIIEPATYPBI

DNEKTPUIECKON TOK B AIIEKTPOIUTAX. DIEKTPOIN3. 3aKOHBI SJICKTPOIII3a

Ocnosubie nonoxxeHuss OMKT u onsiTHBEIE 060CHOBaHMA. PazMephl 1 Macchl MOJIEKYTT

Judpakuus. udpaknus ceera

SIBnenust snextpoMarauTHoi uHaykiuu. DJC unaykuu. [Ipasuno Jlenca ,

OnekTpuuecKoi TOK B ra3ax. HecamMocTOATeNbHBIN U caMOCTOATENbHBIN pa3psiabl. IloHATHE 0 Mna3Me
W330mpouecchl. YpaBHEHUE COCTOSHUS UICAIBHOTO ra3a

Jucnepcus ceera. CieKTpaibHble TPUOOPEHI

I'apmoHnYeckue KoaeOaHns 1 NX XapaKTEPUCTHKU. Y paBHEHHE TApMOHNYECKHUX Kosebanui. [IpeBpamienue
SHEPTUH IPH KOJIeOATETHHOM ABMKEHUN

MarnuTtHoe 1noJje, ero MaTepUaIbHOCTh. 3aKOH AMIepa

Tune! TeruoBelx MaliuH. [lpunnun aerctus ternoBoil Mamuasl. KITJI tenoBoro asurarens. Ponb
TEIIOBBIX JBUTATEINICH B HAPOIHOM XO3AHCTBE M OXpaHE OKPY’KAIOIEH Cpebl

Otkpytute Gotoddpdekra. 3akoHsI poToddPderra

CBobonubie kosebanus. CBOOOIHbIC 3JIEKTpOMarHUTHEIE KojieOanus. [IpeBparieHue sHepruu B
KoJ1e0aTeIbHOM KOHTYPE

Maruuthsiil notok. Cuna Jlopenua u e€ npuMeHeHue

3aKOHBI TAPOPENBFHOTO U NOCIIEI0BATENBHOTO COCTUHEHUS PEe3UCTOPOB

IlonsTHE 0 KOPITYCKYJIIPHO-BOJIHOBOM Jlyalu3Me cBeTa. JlaBineHue ceera. XMMHUECKOE NEHCTBUE CBETa
ITony4yenue anexTpoMarHuTHBIX BOJIH. [IpuHnun paanocsssu. Paguo A.C. ITonosa
[MonmynposonuukoBsie quoasl. Tpansucrop. [Ipumenenne

Kpucrammmuaeckoe cocrosiHue BenecTsa. Janpauit mopspok. CBOWCTBA KPUCTANTMYECKHUX TEI
WudpaxpacHoe u ynbTpadronaeToBoe nrydeHne

PasBurtne npencraBnenwnii o ctpoernu aroma. Ombit Pezepdopna. KeartoBbie moctynatsl bopa
YpaBrenue DitHmTeitHa 11 porodddekra. [Ipumenenne porodrddekra B TeXHUKE

MeTo/1bl perucTpaIy 3JeMEHTAPHBIX YaCTHI]

OneKTpUUecKuil TOK B BaKyyMe. DIeKTpOHHO-JIyueBas Tpyoka

ABtokonebanus. ['eHepaTop HezaTyxaromux KojaebaHuii Ha TpaH3UCTOpe

Hedopmanus. Bugsr nedopmariuii

XapaKkTepUCTUKH KUAKOTO COCTOsIHUE BellecTBa. bixauil nopaok. IIoBepXHOCTh HATSKEHUS
Bunsr ciexktpoB. CrekTpsl

BrIHYKI€HHBIE 3JIEKTpOMAarHUTHbIE KojieOaHus. SIBJIeHNe pe30HaHCa B 3JIEKTPUIECKUX HETISX.
[Ipumenenne pe3onanca u 6opr0a ¢ HUIM

3akoH ['yka. Monynp FOnra. JluarpamMmma pactskeHUst

Brnaxxnocts Bozayxa. Touka pocsl. [IpnOops! u1st onpeieNieHns BIaXKHOCTH BO3yXa

[Norenuan, pasHOCTh MOTEHIUATIOB. DKBHIIOTCHIINATIbHBIE TIOBEPXHOCTH

Judpakunonnas pemérka

OcnoBHoe ypaBHeHne MKT. CBs3p TeMIepaTypsl ¢ KHHETHYECKON SHEPTUeH

Hacwimennsiit map. M3omerpust mapa. 3aBUCHMOCTD TEMIIEPaTyphl KUTICHHS OT JaBJeHUs. VI3MeHeHue
BHYTPEHHEH SHEpIuH Hapa Npu HCHapeHUH

®dortomeTpusi. 3aKOHBI (HOTOMETPHH

MeTomp! onpeneneHns CKOPOCTH CBETa

Konnencaropsl. TuIbl KOHIEHCATOPOB. DHEPTHS 3apsHIKEHHOTO KOHIEHCATOpa

ONeKTPOMarHUTHOE MOoJIe, €r0 MaTepUanbHOCTh. [IpuHIMn cynepno3unuu noien

CocTtaB aTOMHOTO s1ipa. DHEprus aTOMHOIO siipa

[ITkana 3neKTpPOMAarHUTHBIX U3y4eHUN

BrIHY>K/I€HHBIE 3JIEKTpOMarHUTHbIE KojeOaHus. SIBjIeHre pe30HaHCa B AIEKTPUUECKHX LETISX.
[Tpumenenue pezoHanca u 60pr0a ¢ HUM.



2.2. Ilepeuenb 3a1a4 k dk3aMeHny. QO0pa3zel 3x3aMeHANIMOHHOTO OuJieTa (2 ceMecTp)

Pesynbratel onenusanus: JIP 01, JIP 05, JIP 06, JIP 07, JIP 08, JIP 09, JIP 10, JIP 12, JIP 13, JIP 14, MP
01, MP 02, MP 03, MP 04, MP 05, MP 08, MP 09, TTP6 01, ITP6 02, ITP6 03, ITP6 04, ITP6 05, I1P6 06,
HPy 01, ITPy 02, TPy 03, I1Py 04, ITPy 05

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,
23.
24,

25.
26.

3amada onpenenuTh Koa(’pcpHuHeHT HOBCpXHOCTHOFO HATSDKCHUS CIIAPTA, €CIIH AUaMeTp TpyOoku 1 MM
BbIcoTa Tpy6KH 11 M (P=7,79107 kr/m®

3amada o mpoBOAHUKY ¢ compoTusieHreM 20 OM 3a 5 MEHYT IIponUIO KOIH4YecTBO ekTpudecTta 300
K. Beranenuts paboTy TOKa 3a 3TO BpeMs

3amaga OJIC ncrounnka Toka paBHO 220B, BHyTpeHHE conpoTuBieHue 1,5 OM. Kakoe HyXHO B3ATH
COIPOTHUBJICHHE BHEIIHETO y4acTKa [eTH, YToObI cHila ToKa Obuia paBHa 4 A

3agaya Yepes mudpakunonHyto pemérky nmeromyto 200 mrpuxoB Ha MM, IPOITyIIeHa
MOHOXpOMaTHYeCKOe U3lyueHue ¢ JyMHoi BoaHbl 750 HM. Onpenenure yroin, moj KOTOpsIM BUAEH
MaKCUMYM II€PBOT0 MOPSIIKA ATOM BOJIHEI

3anaya KakoBo JOMKHO OBITH CEYEHUE CTAIBHON MPOBOJIOKHU JUIMHOM 4,2 M, 4TO OBI IIpH ACHCTBUH
pactsruBaromieii cuibl, paBHoit 10 kH, e€ aGcomorHoe yymmHenue He npessimano 0,6 cm (Monyis FOHra
craym 220 rlla)

3anaua J{OyCTHMBII TOK [T H30TMPOBAHHOTO MEIHOTO POBOJIA TIOMABIO TIONEPEIHOTO CeueHns 1 Mm®
IIPY TIPOIOIDKUATENBHOU padoTe paBeH 11 A. CKONBKO METPOB TaKO# MPOBOIOKH MOXKHO BKIIFOYHTH B CETH C
HanpspkeHueM 110 B 6e3 1omoTHNTETFHOTO COMPOTHBIICHAS

3anaya CBeTOBON MyUYOK NEPEXOIUT U3 BO3AyXa B BOAY. YTOI nafeHus 76, yrou npeaomiieHus 47.
Omnpenenure CKOPOCTh CBETA B BOAE

3anaya Bo3nyx npu remneparype 303 K umeer Touky pocsl 286 K. onpenenuTs abCOIIOTHYIO U
OTHOCHUTEJIbHYIO BIaKHOCTh BO3/TyXa

3amaua JlaHa cxeMa mapayuIeIbHOTO COSAMHEHUS ABYX PE3HCTOPOB. Uepes pe3sucTop ¢ CONPOTUBICHHEM 55
OM npoXOJHUT TOK paBHBIN 4 ammiep. OnpenenuTh COMPOTUBIIEHUE BTOPOTO PE3UCTOPA, €CIIU Uepe3 Hero
MPOXOIUT TOK paBHbIH 0,8 A

3agaya Onpenenute MaKCUMaIbHYIO0 KHHETHYECKYIO SHEPTHIO (DOTOIIEKTPOHA KaJIHsl, IPH €r0 OCBEIICHHN
mygamu ¢ [umrHOU BorHBI 400 HM, eciin paboTta BEIXOa SJIEKTPOHA Y Kallks paBHA | 9B

3agaga Ilo rpaduky onpenenuTs MaKCHMalIbHOE HANIPSDKEHUE, TIEPHOI. 3aIicaTh ypaBHEHUE HANPSIKEHHE
OT BpEeMEHH

3anaya Menublii aHoI Maccoi 33 rpaMM NOrpyXEH B BAHHY C BOJHBIM PaCTBOPOM METHOI'O KyIopoca.
UYepes CKOIBKO BPEMEHH aHO/{ IIOJIHOCTBIO PACTBOPHUTHCS, €CIIH AIIEKTPONIN3 HIET IIPH CHIIE TOKa 2 A
3anaya 2 3apsij o 4*%10°Kn pasJieNieHbl CI0I0M TOMIMHON | ¢cM B3aMMOJIEHCTBYIOT C CHIIOM 1,8*10H.
OnpenenuTs AUIIEKTPHUCCKYIO IPOHUIIAEMOCTh CPEIb

3ajaua JOMyCTHMBIH TOK [Tl H30TMPOBAHHOTO MEIHOTO POBOJA IIOM[AABIO MIONEPEIHOT0 ceueHns 1 Mm?
npu rpoaokutenbHol padore 11A. CkoIbKO METPOB TaKOM MPOBOJIOKH MOXHO MOKIIIOYHUTH B CETh C
nanpsokenrem 110 B (P=1,7%10"° Om*m)

3anaya 3JIC mensiercs o 3akoHy e=50Sin5I1t. Hauepture rpaduk e(t), onpeaenuts coOCTBEHHYIO
gacToty, nepuon xonedanus DJC t=T/4

3amaqa [To aHOHOM XapaKTEpUCTHKE JMO/1A OTPEIECIIUTE TOK HACHIICHNS U COIPOTHBIICHHUS JIAMITHI B
toukax O, A, b

3agaga Onpenenure JUIMHY aKTUBHOM 4acTH MPOBOIHHUKA, TOMEIIEHHOTO B OJAHOPOAHOE MarHUTHOE TI0JIE C
unaykuuei 1,2 T nox yrnom 30 K TMHUSM MHAYKLIMH, €CJIU NIpU cuie Toka 10 A Ha mpOBOIHUK
neucrsyer cuna 1,8H

3anaya [lens cocrouT u3 ucrounnka tToka ¢ JC 4,5 B u BHeapenuem conpotusieruemM 1,5 Om u
MIPOBOTHHUKOB COIIPOTHBICHHEM paBHEIMHU 4,5 OM u 3 OM. KakoBbI oka3aHus aMIIiepMeTpa U BOJIBTMETPA,
BKJTIOYEHHBIX B [IENb N300payKEHHBIX HA PHCYHKE

3ana4ya Harpsok@HHOCTD 3JIEKTPHYECKOTO TouIsk KoHAeHcaTopa EMkocThio 0,8 Mk®d paBna 1 kB/M.
OnpenenuTh SHEPTUI0 KOHAEHCATOPA, €CIIN PACCTOSHUE MEX]Ty ero 00KJIaJIkKaMi PaBHO 1 MM

3anaua ['a3 Maccoit 6 kr 06BEMoM 8M° npu nasmennu 0,2 Mma i remneparype 23C. Kakoii 06b8M Gy et
3aHUMATh TOT K€ ra3 Maccoil Skr npu gasnenuu 0,4 Mna 1 temneparype 300K

3aga4ya DJIEKTPOH BJIETAET B OJJHOPOHOE MarHUTHOE IoJie co ckopocThio 16000 M/c meprneHuKyISIpHO K
JMHUSIM UHAYKIUHA. OnpesenuTh MOAY/b BEKTOpa MarHUTHOM WHIIYKIINH MOJIS, €CIIN 3JIEKTPOH ABHKETCS
B MarHUTHOM II0JI€ 110 OKPY>KHOCTH pajguycom 21 cm

3anaua /IBa 3apsna 6%10™ Kn pacriosioxeHsl Ha pacctosiaun 40 cM apyr ot npyra (2,1). Onpenenuts
HaNpsHKEHHOCTD 110JI B TOUKE, PAaBHOYAAJIEHHON OT 3apsiioB

3ajada B 0HOPOXHOM SIEKTPHYECKOM IOJIE AMEKTPOH JBHKETCS CO CKOpocThio 3,2*10° M/c. Onpegenuts
HATIPSDKEHHOCTB TOJIS, eCIIM Macca IeKTpoHa pasra 9,1%107%! kr

3amaya OnpenenuTs dMEeKTPOEMKOCT OaTtapen KoHaeHcaTopos, ecin C1=C2=2 a® u C3=500 ad

3agaga Macca Monexyis azora 8%107 kr. Onpenenure eé ckopocts mpu 27°C

3amaga OnpenenuTh YCKOPEHHEe CBOJHOTO MaAeHus JnHoH 99,4 cM, coBepmasiiero 3a 80 cexynn 40
KoneGaHni



27. 3amauya Ha xakoii qiuHe paboTaeT paguonpuéMHHIK, EMKOCTh KOHIEHcaTopa kotoporo 50 nd, a

WHAYKTHBHOCTH KaTymku 0,6 MI['H?
28. 3amaua Ompenenure ITUHY TeJa JBIDKYIIETOCS CO CKOPOCTHIO 1,8*108 M/C, €CIF €ro HadajabHas JIMHA

cocrasisieT 15m

29. 3amaua [IiimHa MaTeMaTHIECKOTO MasTHHKA 98M. Omnpenenure Nepruo]] 1 YacTOTy ero KojaeOaHmi

30. 3amaya. Harmmmre ypaBHEHHE TapMOHUYECKUX KoleOaHuu, ecan gactora pasHa 0,5 'y, ammmutyna 80 cm.
HauanbHas ¢a3a kojebaHMii paBHA HYIIO

Oopa3sen 3K3aMeHAIMOHHOTO OHIeTa

BAMUXKT - punuan IBI'YIIC B r. Teirme
IToapasnenenne CIIO — TeIHAMHCKUI TEXHUKYM >KEJIE3HOJOPOKHOTO TPaHCHIOPTA

PaccmoTpeno npeameTHo- Dk3aMeHaIMoHHbIH OmteT Nel
METOJUYECKON KOMHCCHUEH no aucuuiuinHe «duszrkay
MaTEMaTHYECKUX U €CTECTBEHHO- JUTsL HATIPaBJICHUS CIIEUATbHOCTH
HAYYHBIX JUCITUTLTIH 23.02.06 Texanueckas
« » 20 T

«YTBepxKaa»
3am. mupekropa mo YP
/C.A. T'amenko/

. IKCILTyaTalys OABUKHOTO _—
— « » 20 T
[Ipencenarens /OUO/ COCTaBa KEJE3HBIX TOPOT —_— 7 —
« » 20 T KO/, Ha3BaHHE

1. Mexaandeckoe ABImKeHHE. Buer MmexaHmdeckoro ABmkeHust. CKOpOCTh M YCKOPEHHE

2. Dnekrpoémkocth. KonneHncaropel. CoeJMHEHHE KOHAEHCATOPOB

3.3amaya onpenenuTh KOIPPUIUEHT MOBEPXHOCTHOTO HATSDKSHUS CIIUPTA, €CIIH JUaMeTp TpYOKu 1 MM BBICOTa
tpy6ku 11 M (P=7,7910° kr/m®

3. Owunenka orTBeTa,

06yqalomer0csl Ha BOIIPOCHI,

auddepeHIMPOBAHHOIO 3a4eTa

3aja4y

(3a1aHue) HK3aMeHALMOHHOIO OUJIeTa,

CojeprxaHue IIKajbl OIICHUBAHUS
OleMEHTHI HeynosnerBopurensHo | Y10BAETBOPUTEIHHO Xoporio OTnnyHO
OIICHUBAHHUS
He3zaureno 3auTeHo 3auTeHo 3auTeHo
CootBeTcTBHE
ITonnoe
OTBETOB 3HaYNTEIbHEIC HeznaunTensHeie [MomaoE
HECOOTBETCTBHE IO
(hopMynHEpOBKaM MOTPEIIHOCTH MTOTPEITHOCTH COOTBETCTBHE
. BCEM BOIIPOCAM
BOIIPOCOB (33aJaHHN)
CrpykTypa,
MOCTIEIOBATENEHOCTh
CootBercTBHE
1 JIOTHKA OTBETA. [MomHOE 3HaYUTETBHOE HesnauntensHOE
KPUTEPHIO ITPH
YMmeHue 4eTko, HECOOTBETCTBHE HECOOTBETCTBHE HECOOTBETCTBHE
MOHSATHO, TPAMOTHO U KPUTEPHIO KPUTEPHIO KPUTEPHIO OTBETC Ha BCC
- P PHTEPHIO. pHTep pHTep BOIIPOCHI.
CBOOO/IHO U3JaraTh
CBOU MBICJIH
Nmerot MecTo Hmerot MecTo
CyIIeCTBEHHbBIE HECYIIECTBEHHbBIE
3HaHue M M ITonnoe
ITonnoe He3HaHUe yIyIIeHus (He3HaHHe YIOYIEHUS U
HOPMATHBHBIX, . . COOTBETCTBHE
HOPMATHUBHOW U OombIlIel YacTh U3 HEe3HaHUe
TIPaBOBBIX . JTAHHOMY
MIPaBOBOM 0a3bI U JIOKYMEHTOB U OTJIENTEHBIX
JIOKYMEHTOB H . . KPUTEPHIO
. CTCIHANTEHON CTCIIHATEHON (emMHIYHBIX)
CHCTIHATEHON OTBETOB Ha BCE
JTUTEPATyPHI JTUTEPATyPHI IO paboT u3 uncia
JTUTEPaTyPHI . BOTIPOCHI.
HA3BaHUIO, 00s13aTensHON
COJICPKAHUIO H T.JI.). JUTEPATYPHL.
[onnoe
COOTBETCTBHE
YMeHue yBsI3bIBAThH JTAHHOMY
TEOPHIO C YmMenue cBs3aTh KPUTEPHIO.
. ‘YMeHue cBsizaTh YMmeHue cBs3aTh
MIPaKTUKOM, . BOIIPOCHI TEOPUHU CnocoOHOCTh
TEOPHIO C MPAKTUKOH BOIPOCHI TCOPHH U
B TOM YHCIIC B 1 TIPAKTHKH B HHTErPUPOBAThH
paboTsl He MIPAKTHKH
obmacTu OCHOBHOM 3HAHUS U
. MIPOSIBIISIETCSI. TIPOSIBIISIETCSI PEIIKO.
npoQeCCUOHANTBHOM TIPOSIBIISIETCSL. MIPUBJICKATh
paboThI CBEJICHUSI U3
Pa3THMIHBIX
HAYYHBIX chep
KauectBo 0TBETOB Ha Ha Bce OtBeTh! Ha OOJBIIYIO 1. MaHsbl JlaHbI BepHbIE
JIOTIOJTHUTEITbHEIC JIOTIOJTHUTEIIbHEIC 4acTh HETIOJTHBIE OTBETHI OTBETHI Ha BCE




BOIIPOCHL

BOIIPOCHI
TIpeTioaBaTelIs JaHbl
HEBEPHBIC OTBETHI.

JTOTIOTHUTEIbHBIX
BOIIPOCOB
TIperro1aBaTels JaHbI
HEBEPHO.

Ha
JIOTIOTHUTENBHBIC
BOIIPOCEHI
MPEeToiaBaTes.
2. laH oquH
HEBEPHBIN OTBET
Ha
JIOTIOJTHUTENbHBIE
BOTIPOCHI
IpernojaBaTes.

JIOTIOJTHUTETbHBIE
BOIIPOCHI
MpenoaaBaTersl.

HpI/IMeLlaHI/IeZ UTOroBas OLCHKA (bOpMI/IpyeTCSI KakK CpeiHssd apI/I(l)MeTI/I‘-IeCKaH PE3YJIbTATOB 3JICMCHTOB OLICHHUBAHUA.




