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1 OBIIAS XAPAKTEPUCTHKA PABOYEH TIPOTPAMMBI YUYEBHOM
JUCHUIIVIMHBI «PU3NUKA»

1.1 O6s1acTh NpUMEHeHNsI MPOTrPAMMBbI

Pabouas mporpamma ydeOHOM AUCHUIITUHBI «DU3HKaY SBISICTCS YaCThIO MPOTPAMMEI
MOJATOTOBKU CIIELMAINCTOB CpelHero 3BeHa Mo crnenuansHocTu 22.02.01 Mertamnyprus
YEPHBIX METAJUIOB.

Pabouas nporpamma coctaBieHa uis 04HON GOpMbI 00yUEeHHUS.

1.2 MecT0 AUCHMILUIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKHM CHEHUAJNCTOB
cpeaHero 3BeHa

YueOnas aucuumianHa «Pu3MKa»  OTHOCHUTCS K MaTreMaTH4eckoMy U o0Iemy
€CTECTBCHHOHAYYHOMY yU4COHOMY ITHKITY.

OcBoeHHI0 y4eOHON NUCHIMIUIMHBI MPEAIIECTBYET u3ydeHue yaeOnpix mqucruriud [171.03
®dusuka.

Huctunnuna «®Dusznka» SBISETCS MNPEIUISCTBYIONICH ANl M3YYCHHs CIIETYIOIIUX
y4eOHBIX TUCHHIUINH, TpodeccnonanbHbix Moayneit: OI1.02 Texuuueckas mexanuka, OI1.03
OneKkTpoTexHuKa u anekTponuka, OI1.04 Marepuanosenenue, OI1.06 @usnueckas Xumusi.

1.3 Leab n njiaHupyemble pe3y/IbTaThl 0CBOCHUS JMCHUIIIMHBI:

ConeprxaHue JTUCUMIUIMHBI OPUEHTUPOBAHO HA IOJNOTOBKY OOYYAIOLUMXCS K OCBOCHHUIO
npodeCcCHOHATIBHBIX MOJYJIEH NMpOorpaMMbl MOATNOTOBKH CIHELMAIMCTOB CPEIHEro 3BEHa 10
CIIENMATIFHOCTH ¥ OBJIA/ICHUIO CIIETYOIIUMH OOIIMMH U IPO(ECCHOHATIBHBIMUA KOMITETEHIHSIMH:

[IK 1.1 OcymecTBIsTh TEXHOTOTHYECKHE ONEPALMHU 110 IPOU3BOJICTBY YEPHBIX METAJLIOB;

[IK1.3 DOkcruryarupoBaTh TEXHOJIOIHMYECKOE W ITObEMHO-TPAHCIIOPTHOE O00OpYIOBaHHE,
o0ecreunBarolee MPOU3BOJICTBO YEPHBIX METAJLIOB,;

I1IK 1.4 Ananu3upoBaTh Kau€CTBO ChIPbs K TOTOBOM MPOAYKIINY;

OK 2 OpranuszoBarh COOCTBEHHYIO NEATEIbHOCTb, BBIOMPATh TUIOBBIE METOJbI U CHOCOOBI
BBIIIOJTHEHHUS TPOPECCHOHAIBHBIX 3a/]a4, OLIEHUBATh MX 3((EKTUBHOCTD U KaYECTBO;

OK 3 IlpuHuMare pemieHuss B CTaHIAPTHBIX M HECTAHIAPTHBIX CUTYalMsIX M HECTH 3a HUX
OTBETCTBEHHOCTH;

OK 4 OcymectBiarh TOUCK M UCIOJb30BaHUE HH(MOpPMAIHK, HEOOXOIUMON s
3 PEKTUBHOTO BBITOTHEHUS MPOGECCHOHATBLHBIX 3a7ay, MPO(PECCHOHATLHOTO U JIMYHOCTHOTO
Pa3BUTHSE

OK 6 PabGoratb B KOJUIEKTHBE M KOMaHA€, S(QQPEKTUBHO OOLIaThCd C KOJJIETaMHu,
PYKOBOJICTBOM, TIOTPEOUTEIISIMI;

OK 7 Bparb Ha ce0st OTBETCTBEHHOCTh 3a PabOTy WIEHOB KOMaH[bl (IIOJUYMHEHHBIX), 32
pe3yNbTaT BBIOIHEHHS 3aJaHUH.

Koo IIK/ OK Ymuenua 3nanusn

OK 2 YV02.1. pacro3HaBaTh u
aHATM3UPOBaTh MPOPECCUOHATBHYIO
3aavy W/ wim npooiemy;

OK3 V03.3. oueHuBarh pe3yiapTaT U
MOCJIEICTBUS CBOHX NeUCcTBUHI
(caMOCTOSITENPHO MU C TOMOIIBIO

HACTaBHUKA);

OK 4 Y04.1. onpenensith HEOOXOIAMMBIE
WCTOYHUKH WHPOPMAIINH;
Y04.2. BBIJIEIIATh HaunOosee
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3HAYMMOC€ B U3y4Ya€MOM MaTcpualic u

CTPYKTYypUPOBAaTh M0JIy4aeM Y0
nHpopmaruio;

OK 6 Y06.1. paborare B kosiektuBe u | 306.1. OCHOBHBIE MPHUHLMUIIBI
KOMaHJIe; paboThI B KOJJIEKTHBE,

OK 7 Y07.4. ananusuposarb gocturnyreie | 307.1. AJITOPUTMBI u
pe3ynbTaThl paboThl KOMaH/IbI; MPUHIIUIIBI paboThI B

KOMaHJIE;

MK 1.1 Y2 npuMeHSATh OCHOBHBIE 3aKOHBI | 32  (u3MUEeCKHe CBOWCTBA
GU3MKK JUIsT pelIeHHus aKTYaIbHBIX | )KMIKOCTEH U ra3oB
WHKEHEPHBIX 3a71a4
V3 pemarb npakTUYeCKue 3ajadu
MOBCEIHEBHOI KHU3HHU,
paloHaIbHOIO
MPUPOIONONB30BAaHUS M OXpaHbl
OKPYKaIOIIEH Cpebl

K 1.3 Y1 paccuuteiBaTh M u3MepATh | 31 3aKOHBI pAaBHOBECUS U
OCHOBHBIE  IIapaMeTpbl  MPOCTHIX | IEPEMEILEHUS Tell
AIIEKTPUYECKUX U MAarHUTHBIX 1eneil | 34 ¢(usuueckue mnpoieccsl B
V2 nOpuMEHATh OCHOBHBIE 3aKOHBI | 3JIEKTPUUYECKHUX Lensx
Gbu3MKM ISl pellieHUs aKTyaJbHBIX | MOCTOSIHHOTO TOKa
MHXEHEPHBIX 3aja4 35 meronbl mpeoOpa3oBaHUs
VY3 pemate mnpakTUYeCKUE 3a7aud | SJICKTPUUECKOM SHEpPTUu
IIOBCEJHEBHOMN XKU3HH, | 36  OCHOBBI  (DPU3MUYECKHUX
parroHaIbHOTO MPOIIECCOB B MPOBOJAHHKAX,
IPUPOJIONOIL30BAaHUS UM OXpaHbl | MOJIYIPOBOJIHUKAX u
OKPYXKaroMIel cpeibl JUDIIEKTPUKAX

IIK 1.4 VY2 npuMeHSATh OCHOBHbBIE 3aKOHBI | 33 CTpOEHHME U CBOMCTBa

(I)I/BI/II(I/I AJId PCIICHHUA AKTYaJIbHBIX
HWHXCHCPHBIX 3a1a4

MCTAJIJIOB




2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILJIAHBI

2.1 O0beM yueOHOM AMCUMIIMHBI M BUABI Y4eOHOI padoThl

Bua yueOHoii padoThl O0bem yacoB
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 96
O0s13aTe/IbHASI AYTUTOPHAN YUeOHAsH HAarpy3Ka (Bcero) 64

B TOM YHCIJIE:

JICKIINH, YPOKH 32
NPAKTUYECKUE 3aHATHUSI 16
J1a00paTOPHBIC 3aHSTHUS 16
KypcoBas pabora (IIpOeKT) He

npeoycmMompeHo

CamocrosiTejibHas padoTa 32

Dopma IPOMEKYTOUHON aTTECTALMU - IK3AMEH




2.2 TemaTnyeckuii IVIaH U coieprKaHue Y4eOHOH TUCHUIVINHBI «PHU3UKa»

HaunmenoBanue Coaeprxanue y4eOHOIro MaTepuasa u O0bem yacoB Konsl
pa3esioB U TeM (opMBbI Oprann3anuu 1esiTeJJbHOCTH 00Y4ar0IIUXCS KOMIIeTEeHIIMi/0CBanBaeMbIX
3J1€eMeHTOB KOMIeTEeHI i
1 2 3 4
Pazpnen 1. Mexanuka OK.3,0K .4,0K.6,0K.71IK1.1,
I1K1.4
Tema 1.1. Coneprxkanne y4eOHOro Marepuasia 2
Kunemartuka 1. Kunematrka MOCTYNATENbHOTO W BpPAIlaTEIbHOTO JBUKCHHUS.
MaTepuaTbHOU Yckopenue u ero cocrapJsitomre. CB0OOHOE MaIeHUe TEJ.
TOYKH 2.KpuBonuneitHoe nBmwkeHHe. JIBIDKeHHE Tela TMOJ  YIJOM 2
TOPHU30HTY.
JlabopaTopHbIe 3aHATHS 2

Ne 1 «3aBucumocts mepuojaa KoyiebaHUil MPYKHHHOTO MasTHUKA
OT MACCBbI U )KCCTKOCTH IPYKHUHBD»

[IpakTrueckue 3aHATHS 2
No 1 Pemenue 3amau mo teme: «/[BrxeHnue tena, OpOIIEHHOTO O/
YIJIOM K TOPU3O0HTY. [[BHKEHUE 110 OKPYKHOCTH

CamocrosTenbHas paboTa 00yJyaroumxcs 4
PacueTHo- rpaduueckas pabora «MexaHuKa»
Tema 1.2. Copep:xaHue yueOHOro MaTepuana 2 ¥03.3.¥04.2, V2,31
Junamuka 3.JIBI>KeHHE 0 HAKJIOHHOM MIIOCKOCTH. JIBUYKEHHE CBSI3aHHBIX TEJl.
MaTepHaIbHOU [IpakTryeckue 3aHATUS 2
TOYKHU Ne2 Pemenne 3amau mo Teme: « Cucrema CBS3aHHBIX Tel.
JIBu>KeHHe Tenna Mo HaKJIOHHOW TJIOCKOCTH.
Paznen 2. DneMeHThI MONEKYISIpHON (DU3UKH U TEPMOIMHAMHUKHU OK3,0K4,0K6,0K7,ITK1.1T1K1.3,
I1K1.4
Tema 2.1. Copep:xaHue yueOHOro MaTepuana 2 32,¥2,V¥03.3, 306.1,
OcHoBsl MKT 4. XapaKkTepHbIE€ CKOPOCTH MOJIEKYII. Y paBHEHHE COCTOSIHUS ¥06.1,307.1, ¥07.4
naeanbHOro rasa. Mzompomeccsl B razax. CBoicTBa U napameTpsl
rasa.
JlaGopaTopHbIe 3aHATHS 2
Ne 2 «OrnpesneneHue yncia MOJIEKYJ B METAJUIMYECKOM TEJIE)
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[IpakTrueckue 3aHATHS
Neo3 Pemrtenue 3amay mo teme «OCHOBBI MKTY

CamocrosTenbHas paboTa 00yJaromuxcs
PacuerHo- rpaduueckas pabora «lIpencraBienue H30MpoIECCOB B
ocsx P(T), V(T), P(V)»

Tema 2.2
CBolicTBa TBEPIBIX
TEeN

Conepkanue y4eOHOro MaTepuaia

5.CgoiicTBa TBepAbIX Teiu. [ledopmarus, Buasl. 3akoH ['yka.

N

[IpakTuueckue 3ansatust Ne4 «Pemenue 3agau Ha 3akoH ['yka»

¥2,¥03.3,Y04.1, ¥04.2, 306.1,
¥06.1, 307.1, ¥07.4

Paznen 3 DnexkrpoauHamuka

OK2,0K3.0K4,0K6, OK7, IIK1.1,
[1K1.3, [1K1.4

Tema 3.1
DIIeKTpOCTaTHKA

Copnepkanue ydeOHOro Marepuana

6.KoneHcaropsl 1 X BUAbL. BHIbI cOeTMHEHHS] KOHIEHCATOPOB.

7.11pOBOAHMK M AUAIIEKTPUK B MIEKTPUYECKOM I10JIE.

N

[IpakTuyeckue 3aHATHS
Ne5 Pemenue 3aau «CoenHEHHE KOHIEHCATOPOB B OaTapero»

¥2,¥03.3,Y04.2

Tema 3.2.
3aKOHEBI
[IOCTOSIHHOTO TOKAa

CopepxaHue yaeOHOTo MaTepuana

8. 3aKOHBI TOCIIEIOBATENIEHOTO M APAIISIEHOTO COSTUHEHHS JITIS
HEpa3BETBJICHHBIX yuyacTKoB Iienu. I[IpaBuna Kupxroda s
pa3BETBJIEHHBIX IEEH.

JlaGopatopuble pabora Ne3  Ompenenenue kodhduimenra
MI0JIE3HOTO JACUCTBUS SJICKTPUIECKOTO HarpeBaTeds.

JlaGopatopHass pabora Ne4  «MccnenoBanue 3aBUCHUMOCTH
COIIPOTHUBIICHUS METAIJIA U TIOJTYIPOBOJHHUKA OT TEMIIEPATYPhI»
JlaGopatopnass pabGotaNe 5«Ormpenenenue  TeMmIepaTypHOIro
Koa(urmenTa Meaun»

JlaGopatopnass pabota Ne6 «OmnpeneneHue HOMHUHAIBHOTO
COIIPOTHUBIICHUS PE3UCTOPOB METOJIOM MAaPKHPOBKH.»

[TpakTueckue 3aHATHS
Ne6 Pemenue 3amay no «Coeaunenue mnorpedureneit. IlpaBumna
Kupxroda.»

CamocrosiTenbpHas paboTa 00yJaomuxcs

¥02.1,¥03.3, V04.1, Y04.2,
306.1, ¥06.1,307.1, Y07.4, 33,34,
36, V1,V2




Keiic- 3amaua «CMemanHOe COCTMHEHNUE ITOTPeOUTENnei»

Tema 3.3 CopepxaHre yaeOHOro Marepuaa 34,36, ¥03.3. Y04.1.¥2, V3,
Tox B pasmumusbix | 9.Tok B MeTtauiax. TOK B 3JIEKTPOJIUTAX. 2 306.1, ¥06.1,307.1. Y07.4
cpenax 10.Tok B razax. Tok B BakyyMe. 2
11.Tox B momynpoBogHuKax. [10ayrnpoBoHUKOBBIE TPUOOPHI. 2
JlaGopaTtopHnast pabora 2
Noe 7  «OmnpeneneHre  3JIE€MEHTapHOTO  3apsAlla  METOJ0M
AIEKTPOIIU3A»
CopepxaHue yaueOHOro Marepuana ¥03.3,¥04.1,Y04.2
Tewma 3.4 12.MarauTHoe 1ojie. MarHuTHbBIE CBOMCTBA BEIIECTRA. 2
MaruuTtHoe nosue
[TpakTHueckue 3aHITHS 2
Neo 7 Pemienue 3agau «Cuna Ammepa. Cuna JlopeHma»
Tema 3.5 Copepxkanne y4eOHOro MaTepuana v03.3,V04.1, Y04.2, Y06.1 306.1,
SIBnenue 13.5IBnenne 3NEKTPOMArHUTHOW MHAYKIUU. CaMOMHAYKIIUS. 2
DJIEKTPOMArHuTHON | UHAYKTUBHOCTD.
HHIYKIHA 14.Ilepemennbiii  TOK. Buael  cONpOTHUBIEHMM B LEMsAX 2
MIEPEMEHHOTO TOKa.
JlaGopatopHas pabora Ne8 «M3yuenue SBJICHUS 2
AJIIEKTPOMATHUTHON WHAYKITUNY
[Ipaktuueckue 3ansatua Ne 8 Pemenwe 3agad 1o Teme 2
«ITepeMeHHBII TOK»
CamocrosiTenbpHas pabora 00yJaromuxcs 4
Keiic- 3amaua «IlepeMeHHBIN TOK»
Paznen 4 DnemeHThI KBaHTOBOM (DU3HKH. OK4, IIK1.1, I1K1.3
Tema 4.1 Conepxanue yueOHOro MaTepuasa Y04.1, 35,
KBanroBas ontuka | 15. YpaBHenue DitHmTeiiHa 11 hoToddderra. POTOITEMEHTHI C 2
BHYTPEHHUM M BHEHIHUM (HoTo3hdexTom.
4

CamocrosTenbHas paboTa 00y4aronmxcs




JlomaniHss KoHTposibHas pabota «l[IpumeHenune GpoTo’ieMeHTOB U
(hOTOCOTPOTHBIICHN B HAYKE U TEXHUKE)

Tema 4.2
ATOMHOE SApO

Copep:xanue yueOHOro MaTepuana

16.YmpaBnsiemass ~ nenHas  peakuus.  SnepHbIi  peakTop.
IlepcnieKTHBBI pa3BUTHSI aTOMHON SHEPTETHKH.

CamocrosrenbHas paboTa 00y4arommxcs
JloMaiHsiss KOHTpOJIbHAsE paboTa «PajnoakTHBHBIE H30TOMbBI M HX
UCII0JIb30BAHUE B IPOMBIIIICHHOCTHY

Y04.1,35, V3

CamocrositenbHas paboTa 00yJarommxcs
Occe mo TeMme «DKOJIOTMYECKHE AacHeKThl pPa3BUTHUS sAEpHOU
sHepreTuku B Poccumy

Bcero (makcumainbHas yueOHasi Harpy3Ka):

96
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3 YCJOBUS PEAJIM3AIIMA YYEBHOM TUCIUTIIAHBI

3.1 MartepuajbHO-TEXHHYECKOE o0ecrieueHne

Jlist peanuzanuy MPOrpaMMbl  y4eOHON JMCHUIUIHHBI TPETyCMOTPEHBI CIEAYIONTHE
CHelHaIbHbIC TOMEIICHUS M OCHAIIICHHE:

Tun u HauMeHOBaHHUeE
CHEHAIBLHOI0 MOMEIIEeHUA

Ocnameﬂue CIICHNUAJIBHOI'O MOMECIIICHU A

KaOMHET C€CTCCTBCHHOHAYYHBIX
JUCLHMITIIINH

MynsTUMeANIHBIE CpPEeACTBa XpaHEHHs, Nepenaud u
MpeICTaBICHMS HHPOPMAIIHH.

Y4eOHo-MeToanYeCcKas JIOKyMEHTaLIUs,
JTUJAKTUYECKHE CPEJICTBA.

naboparopust GU3UKU

JlaGopaTopHoe 00OpyaOBaHHE; MOJEHH IO (PU3HMKE;
HaOoOpel JTabopaTopHbie, B T.4. IO MEXaHUKE,
ANEKTPOMarHeTU3My, OIITHKE; U3MEpUTEIIbHbIC
npuOOpPHl /I BBHITIOJTHEHHS JTAOOPATOPHBIX paboT:
JNEKTPOMETP, MYJIbTUMETPBI, BOJIbTMETBI,
aMIIepMETPHI; KOMILJIEKT JIEMOHCTPAIIMOHHOTO
00Opy/lOBaHUsl MO SJEKTPOCTATHKE, YCTAaHOBKA [
OTIpeJIeJICHUs] JITMHBI CBETOBOM BOJHBI C TMOMOIIBIO
TuGPaKIMOHHON pelieTku, Habop 00OpyIOBaHHS IO
3JIEKTPOIU3Y; JIEMOHCTPALIMOHHBIN busnveckuit
KOMILJIEKC; JlemoHcTpaninoHHoe  000OpyAOBaHUE:
reHeparop 3BykoBoit (0,1T'u-100xI'), OGapomerp-
aHepouJ, aKBapUyM,  BBICOKOBOJIbTHBI HCTOYHUK
30xB, Bech anexkTponnbie 10 2000 rp., BUIEOKaMmepa
U1l paboThl C ONTHYECKUMHU mpudopamu (3 Mmukc),
rurpometrp (ncuxpomerp) BUT-2, renepatop Ban-ne-
I'paadpa, nuHAMOMETp JIEMOHCTpAIlMOHHBIA (IMapa),
JTUHAMHUK HU3KOYaCTOTHBIM HA TOJCTABKE, MCTOYHHK
nutanus 12B  perymupyemsblif, KOMIUIEKT TOCYIbI
JEeMOHCTPAIMOHHBI € TMPHHAUICKHOCTSIMHA
KaMEepTOHbl Ha pe3oHaHCHbIX smukax 440 I'h,
KOMIUIEKT TIPUOOPOB W  TPHUHAMICIKHOCTEH Ui
JEMOHCTpAIlMM CBOWCTB AJIEKTPOMATHUTHBIX BOJIH,
KOH/IGHCAaTOp  TIEPEMEHHOW  eMKOCTH,  MalluHa
JNeKTpUYecKass oOpaTumasi (JIBUTATEIb-TEHEPaTop),
MalluHa aneKkTpodopHas, MasTHUK
ANEKTPOCTATUYECKUH, MaHOMETP KHUJIKOCTHBIH
JEMOHCTPALIMOHHBIN, HACOC BaKyyMHbII KOMOBCKOTO,
HacoC BaKyyMHBIH C 3JEKTPONPUBOJIOM, OTHUBO
BO3JYIIIHOE, yCTaHOBKa 1Jisi u3ydeHus (ororddexra,
Ipecc THApaBIMUYECKU, CTONMK nogbeMHbIN 200x200,

CHEKTPOCKOI JBYXTPYOHBIH, MHUKPOCKOTI
JEMOHCTPALIMOHHBIN, TapesKa BaKyyMHasi CO 3BOHKOM,
TEPMOMETP JI€MOHCTPAIIMOHHBIH, HITaTUB
JIEMOHCTPALlMOHHBIN ¢buznyeckuit , Habop

CHEKTPaJIbHBIX TPYOOK C MCTOUHHKOM IMUTaHMs, HAOOP
«MasTHUK MakcBesiay, Habop «Benepko Apxumenay;
Habopbl JeMOHCTpaluuoHHbIe: «BonHOBas BaHHaY,

"BonnoBasg onruka", "['eomerpuyeckas onTuka'

aCIIMPEHHbIN KOMIUIEKT «/lunamuka
b

BpaIlaTEIbHOIO JBUKECHUSI, «MexaHnueckue

KOJeOaHUsI M BOJHBDY, «MeXaHUYeCKHe SBIICHU,
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«MonekynspHas (u3uKa ¥ TEIJIOBBIE SIBICHUSD,
«3BYyKOBbIE KOJI€OaHHA W BOJHBD», «MarHuTHoe mose

KOJIBIICBBIX TOKOBY, «[ToaynpoBOTHUKOBEIE
npubops», «IlocrossHHBIT  TOK», "OmnpeneneHue
MOCTOSIHHOM IInanka", "OneKTpoAMHAMHKAY,"

DNEeKTpUYECKU TOK B BaKyyme», «DJIEKTpudecKas
eMKOCTb», «MosekyisipHas (Qu3MKa U TEIUIOBbIE
SBIICHHS»; HAOOPBI JJS JIEMOHCTpPAIlMM: MAarHUTHBIX
NoJIeH, DSJEKTPUYECKUX IIOJIEH, IIOBEPXHOCTHOT'O
HATsDKEHUs; Ha0oOp sl M3Y4YEHUS  COXPAaHCHHSA
SHEpPruy; TpyOKa JIUIsl JAEMOHCTPALMU KOHBEKIMHU B
JKUAJIKOCTH; MAarHuT IIOJOCOBOM JEMOHCTPALMOHHBIN
(mapa); wmaraut U-o0pa3Hblii JT€MOHCTPAIlMOHHBIN;
Habop Ten paBHOrO 00BEMa; HAOOP TEN PaBHOM MAacCChI;
Habop MO CTaTHMKE C MAarHUTHBIMU JIepKaTelsiMu;
najodyka H00HHMTOBas, TPUOOpP UIA  HUIYyUCHHS
HaKJIOHHON mockocTy; npubop Jlenna; mpubop s
JEMOHCTpAaMU JU(PPAKIUN U HHTEP(EpPEHINU CBETa;
npubop Uil JEMOHCTpAllMM MeXaH. KojeOaHwii (Ha

BO3/YIIHOM MOJTyIIKE); phlYar-ImHeKa
JEMOHCTpAIIMOHHAs; TPUOOp UL JEMOHCTPAIHA
aTMOC(EpPHOTO JaBJICHUS (MarzneGyprckue

HOJIyHIapus); NpU3Ma HAKJIOHSIIOINASACS C OTBECOM;
TpyOka  HploToHa; Tepmomerp ¢ (ukcanueit
MaKCUMAJIbBHOI'O M MHHHUMAJIBHOI'O 3H8,‘-ICHPII>1; map
[lackans; mrTaTtuBel H30JIMpYHOIIME (Tapa); MOAENb
[apoOBOr0  JABMraTelsl; COCyAbl  COOOIIAIoIuecs;
CTpEJIKM ~MarHuUTHble Ha IITaTUBaX ; CYJITaH
ANEKTPOCTAaTUYECKUH  (LIeNK) Tmapa;  yCTPOMCTBO
npeoOpa3oBaHusl TEIUIOBOM HHEPIrUH; LMIMHADP C
OTNAJAIOIIUM  JHOM; UWJIMHJAPBI CBHHIOBBIE CO
CTPYTOM; IJIEKTPOMAarHuT pa30opHBbIi
(m01KOBOOOPA3HBIN)

IToMmemenue It caMOCTOSTEILHOU
paboThl 0OyUaIOIIUXCS

[lepconanbublie kommbioTepbl ¢ nakerom MS Office,
BBIXOZIOM B VHTEpHET M C JOCTYNOM B 3JEKTPOHHYIO

MH(POPMAaIMOHHO-00pa30BaTENbHYIO cpeny
YHHUBEPCHTETA
[Tomemenne s xpanenus u | llkadel, cremnmaxu ams xpaHeHHs J1aboOpaTOpHOTO
npopHIAKTHIECKOTO o0opyoBaHus, UHCTPYMEHTOB PacxXoJIHbIX
00CcITy)KMUBaHUS y4eOHOTO | MaTepHaJIOB.
o0opyoBaHus

3.2 Y4eOHO-METOAHMYECKOE
NMPOrpaMMbI
OCHOBHBIC MCTOYHHKH:

u  uHpOpMAUHOHHOE o0ecreyeHHe peaJu3anuu

1. Ky3nenos, C. U. Kypc nekuuit no ¢usuke. DnexkrpocraTuka. [I0CTOSHHBIN TOK.
OnektpoMaraetu3Mm. KoneGaHust 1 BOJHBI [ DNEKTPOHHBINA pecypc]: yuebHoe mocobue / C. U.
Ky3snenos, JI. M. Cemkuna, K. W. Porosun. - Tomck: u3a-Bo ToOMCKOro moJjuTtex.
yHuBepcureta, 2016. - 290 c. - Pexxum pocrymna: https://new.znanium.com/read?id=218874 -
3aru. ¢ akpana. - ISBN 978-5-4387-0562-8

2. ®usuka. Teopus u npakTuka [DNeKTpoHHBIN pecypc] : yuebHoe nmocodue / [lox pen.
npod. C.O. Kpamaposa. - 2-e uzj., foim. u nepepad. - Mocksa: U1 PUOP, HUL] UH®PA-M,
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https://new.znanium.com/read?id=218874

2016. - 380 c. - Pexxum nmocryma: https://new.znanium.com/read?id=264612  -. 3aru. ¢
skpana. - ISBN 978-5-369-01522-3

JlonoTHUTeIbHbIE HCTOYHUKM:

1. Kacarkuna, U. JI. ®usuka maua xkomwtemked [Tekct] : yue6. mocobue / 1. JI.
Kacarkuna. — PocroB-Ha-/lony : ®ennkc, 2017. — 671 c.: mi. — (CpenHee npodeccruoHanbHOe
obpazoBanue). — ISBN 978-5-222-28048-5.

2. KopeitHukoBa, E. C. ®usuka [mns CIIO] [DnekTpoHHBIA pecypc] : yuebHOE
nocodue. Y.1 / E. C. KopsitHukoBa, JI.LA. Opep, JI. A. Hukonopoa ; MITY. -
Marnuroropck : MI'TY, 2016. - 1 snektpon. ont. quck (CD-ROM). — Pexum nocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8
843/S120.pdf&view=true . — MakpooOBbeKT.

3. KopsiTHuKoBa, E. C. ®usuka [DnekTpoHHbIi pecypc] : yuebHoe mocodue [ st
CIIO]. Y.2 / E. C. KoperTaukoBa, JI. A. Oxep, JI. A. Hukonoposa ; MI'TY. - MarHuToropcek :
MI'TY, 2016. - 1 ogekrpon. onr. jguck (CD-ROM). — Pexum pgocryma:

https://magtu.informsystema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8
824/S118.pdf&view=true . — MakpoOOBEKT.

IMepuoanveckue U31aHUS:
OnexktpuuectBo. — ISSN 2411-1333

IIporpammuoe o0ecnieuenune u UHTepHeT-pecypcenl:

HaumenoBanue I1O Ne /ToroBopa Cpok AeHCTBUA
JIMICH3HH

MS Windows 7 (mommmcka Imagine | JI-1227 or 08.10.2018 | 11.10.2021

Premium) J-757-17 ot 27.06.2017 | 27.07.2018

J1-593-16 ot 20.05.2016 | 20.05.2017
J-1421-15 ot 13.07.2015 | 13.07.2016

MS Office 2007 Nel35 or 17.09.2017 6eccpovHO

Kaspersky  Endpoint  Security mms | 1d-1347-17 ot 20.12.2017 | 21.03.2018

ousneca-CTaHIapTHBIN J-1481-16 ot 25.11.2016 | 25.12.2017
J1-2026-15 oT 11.12.2015 | 11.12.2016

7 Zip CBOOOIHO O6eccpouHo
pacnpocTpaHsIeMoe

HNHTepHeT- HCTOYHHUKH:
1. T'moGanreka: riobanbHas OMOIMOTEKA HAYUYHBIX PECypcoB [DIEKTPOHHBIHN pecypc]. —
Pesxxum moctyma: www.globalteka.ru , ceoGoaubIi. — 3ari. ¢ akpana. S3. pyc.

3.3 YueOHOo-MeTOANYECKOE 00ecTiedeHHEe CAMOCTOATEIbHOI PadoThHI 00yYAIOLIUXCS

CamocrosarenbHass paOoTa sBIsSETCS O00s3aTEIBHOM Ui KaXAOr0 OOYyYarolerocs.
CamocTtosTenbHass paboTa MOXKET OCYIIECTBISATHCS HWHAMBHIYaJbHO WM TpyINIaMu B
3aBHCUMOCTH OT LI€IH, 00beMa, KOHKPETHOM TEeMaTHKH CaMOCTOSTENbHOW PabOThl, YPOBHS
CJI0KHOCTH, YPOBHS YMEHHH 00y4aroImuxcsl.

KoHTponb pe3ynbTaToB BHEAYAUTOPHON CaMOCTOATENBbHOM pabOoThl OCYIIECTBISETCS B
npenenax BPEMEHH, OTBEACHHOrO Ha oOs3aTelibHble yuyeOHbIe 3aHSATHS M BHEAyIUTOPHYIO
CaMOCTOSITENIbHYI0 paboTy oOydaroumuxcss Mo y4eOHOW AMCUMIUIMHE, MPOXOAUT Kak B
MACbMEHHOW, TaK W YCTHOW WJIM CMEUIaHHOW (opme, C MpeACTaBICHUEM H3IEIUs WIH
IIPOAYKTA CAMOCTOSATENBHOMN AESTEIbHOCTH.
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https://new.znanium.com/read?id=264612
https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8843/S120.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8843/S120.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824/S118.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824/S118.pdf&view=true
http://www.globalteka.ru/

B kauectBe (opM M METOAOB KOHTPOJSI BHEAYAUTOPHOM CAMOCTOSTEIHHON pabOTHI
UCTOJIb3YIOTCS: IPOBEPKA BBIIOIHEHHOW paboThl IpenojaBaTeieM, CEMHUHAPCKUE 3aHATHS,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHBIC paOOTHI, 3aIIUTa TBOPUECKUX paboT u Jp.

HaumenoBanue
paszzernna/TeMsl

OueHounble cpeacTBa (3afaHusl) Uil CaMOCTOSATEILHON
BHEAYJAUTOPHOU PabOTHI

Pa3gen 1
Mexanuka

Texer 3aganusi: BpINOTHUTH pacyeTHO- TrpapUUecKyro
paboty «MexaHuKa»

Heab: BbIpabOTKA Y CTYACHTOB IPUEMOB U HABBIKOB PELLICHUS
KOHKPETHBIX 3a7lad W3 pa3HbIX oOnacTel (U3UKHU, YCIOBUS
KOTOPBIX COJEpKaT rpaduueckuil Marepuag U MOMOTAIOIINX
CTYJICHTaM B JAJIBHEUIIIEM peliaTh NHKEHEPHBIC 3a/1a4H.
Pexomenjgauuu mo BbINOJHEHMIO 3agaHusi: Ha pucynke
M300pakeHa 3aBUCHUMOCTh TIPOCKIMU CKOPOCTH V Ha OCh
OX oT BpeMeHH

A

Vy.aC

(SN
[ V]
(V3]
TN
¥
[}
"

(2]

JlBmkeHnue Tenma mpoucxoguT Broap ocu OX M3 Havana
KOOpJUHAT.

1.Onummure Xapakrep IBUKEHHS Tea.

2. Ucnonp3yst Tpaduk paccuyuTaiTe YCKOPEHHE Tejla B pa3HbIe
MOMEHTbl BpPEMEHHM U HapHucyiTe rpaduk 3aBUCHUMOCTU
YCKOpPEHUS OT BpEMEHHU

3. PaccuuraiiTe myTh, IPONACHHBIN TEJIOM 3a BpeMs

t=6 c, cuMTasg OT Hayajga J[BWXKEHUS  aHAJIUTHUYECKUM U
rpadu4ecKuM crocodamu

4. PaccuuraiiTe 3HAYECHHE CPEIAHEH IYTEBOH CKOPOCTH 3a
BpeMs t= 6¢ OT HavaJsla ABUKCHHUS.

Kpurepunm  omeHkM:  TOYHOCTH  pacueToB;  00beEM
BBINOJIHEHHBIX 3aJJaHui, ohopMIIeHHE.

Paspean 2.
JIeMEeHTBI
MOJIEKYJISIPHOM
(puzuku

Texker 3aganHus: BwimoaHUTe, pacdeTHO- rpadUyuECcKyro
paboty «lIpeacrasnenue u3omporeccoB B ocsax P(T), V(T),
P(V)»

Heab: BeIpaOoTKa y CTYIEHTOB MIPHUEMOB M HABBIKOB PEIICHUS
KOHKPETHBIX 3aJlad W3 pa3HbIX oOiacted (pU3UKH, YCIOBUS
KOTOPBIX COJepkKaT rpaduueckuii Marepral U MOMOTAIOIINX
CTYJICHTaM B JJAJIBHEHUIIIEM pelaTh HHKCHEPHBIC 3a1a4H.
Pexomenaauuu no BuINoJIHeHHIO 3a1anusi: Ha pucynke nax
rpa@uK W3MEHEHHS COCTOSHHS  HJCATBHOTO rasa B
koopauHatax (P, V). B HawaneHOM cocTOsHUH(TOYKA
rpaduka) remneparypa raza To. [IpeactaBbTe 3T poIecChHl B
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KOOpIMHATAX:
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1) (P, T);
2) (V, T).
0O0603HaYbTE COOTBETCTBYIOLIUE TOUKH.
Kputepun  oOmeHKM:  TOYHOCTH  pacueToB;  00BbEeM

BBITIOJTHEHHBIX 3a/IaHul, ohopmIteHHE.

Pasznen 3
DJIeKTPOAMHAMHUKA

Texer 3aganmsa: Pemute kelic-3amauy  «CmelnaHHOe
COEJTUHEHHE NTPOBOHUKOB.

Heas: yriy0ieHue paHee U3y4eHHOTO MaTepualla, BhIpaboOTKa
YMEHUH M HaBBIKOB IO MPUMEHEHUIO (OPMYI, COCTABICHHUIO
QITOPUTMA THUIOBBIX 33JaHUM, NPUMEHEHUE IOTY4YEHHBIX
3HaHUH Ha MPAKTHUKE.

PexoMeHa1UM 110 BBITIOJTHEHHIO 32 JaHUS:

1. BHumartenbHO nNpOAaHWIM3UPYHTE  YCIOBHE  3a/ayH,
YCTQHOBUTE BEJIMYMHBI, KOTOpbIE TpeOyeTcss OIpelesuTh B
3ajaue.

2. CpenaiTe KpaTKyro 3allUCh YCJIOBHsI, NIEPEBES YHCICHHBIC
3HAUEHUs BEJNWYMH, NAHHBIX B ycinoBuu B cuctemy CU, u
YKQXXHUTE €IUHUIIBI UX U3MEPEHUS.

3. Ilpu HEoOXOAMMOCTH, CHENANTE PUCYHOK, MOSICHSIIOIINN
YCIIOBUE 3aJa4H.

4. BoisBute (usnueckue SBIEHUS, KOTOPbIE OMUCHIBAIOTCS B
3ajaye W 3anuimure (U3MYEeCKHe 3aKoHbl (ypaBHEHHS),
KOTOpBIE UX OOBSICHSIIOT.

5. PemuTe moJlyueHHYIO CHUCTEMY YPaBHEHHMM OTHOCHUTEIBHO
HCKOMBIX (PM3UYECKUX BEITUYMH.

6. IlpoBeppTe TONYyYEHHOE pEIIEHHE HA COOTBETCTBUE
pa3MepHOCTH.

DNeKTpruvHecKan uernb cCo cMeLllaHHbIM
coegmHeHMemM saieMenHTOoOB
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TunoBass keiic- 3agauya. Paccuuraiite (nmpu 3aJaHHBIX
rapameTpax ILerH):

1.conporuBneHue NpoBOJHUKA

2.paccyuTaTh 00IIee COMPOTUBIICHNE CXEMBI

3.paccuuTaTh TOKH B PE3UCTOPax

4 nposeputh 1 nmpasmio Kupxroda mis y3nos

5.PaccunTaTh KOJIMYECTBO TEILUIOTHI, BEIAEISIEMOE B 1ieu 3a 10
MHHYT.

6.MO>XHO JIM BKJIIFOUUTH 3Ty LENb B CETh C HampspkeHuem 127
B?

Kpurepun OLICHKH: TOYHOCTH pacyeTos; 00BeM
BBINOJHEHHBIX 3aJaHUH.

Texcer 3apanus: Pemnts keiic-3anauy «llepeMeHHBIN TOK»
Heasn: yriayOieHue paHee H3y4eHHOIO MaTepuaia, BbIpaboTKa
YMEHHMHM U HABBIKOB 110 MPUMEHEHUIO (POPMYJI, COCTABICHUIO
QIropuTMa THUIIOBBIX 3aJaHUM, INPUMEHEHHUE ITOJy4EHHBIX
3HAHHUW Ha MPAKTHKE.

PexoMeHganuu 10 BbINOJIHEHUIO 3a1aHUA:

1. BnHumarenpHO NpoaHAIM3UPYWTE YCIOBHE  3a/ayy,
YCTaHOBUTE BEJIWYUHBI, KOTOpbIE TPEOYETCsl OIpEeneauTh B
3az1ayge.

2. CaenaiiTe KpaTKyro 3alUCh YCJIOBHUSI, II€PEBEAS] YUCICHHbIE
3HAUEHUS BEIWYMH, NAHHBIX B ycioBuu B cuctemy CU, un
YKQKUTE €AUHULBI X U3MEPEHUS.

3. Ilpu HeoOXOAMMOCTH, cHeNaiiTe PUCYHOK, MOSICHSIONIUI
YCIIOBHE 3aJJa4H.

4. BoisiBute (u3nyeckue SBJICHUS, KOTOPbIE ONUCBHIBAIOTCS B
3ajaye M 3anuiuTe (U3MYecKue 3aKoHbl (ypaBHEHHS),
KOTOPBIE UX OOBSACHSIOT.

5. Pemnre momydeHHyr cuCTEMYy ypaBHEHUH OTHOCUTEIIBHO
HCKOMBIX (PM3NYECKUX BEJTUYUH.

6. IlpoBeppTe MOJIyUEHHOE pEIHIEHUE HAa COOTBETCTBUE
Pa3MEPHOCTH.

Tunosas keiic- 3agauya. Paccuuraiite (mpu 3aJaHHBIX
rnapamMeTpax Ienu- MaKCUMaJIbHYI0 CHJIIy TOKa B IENH
KOHJIEHCATOpa, NEPHOJ U3MEHEHHUs CHIbl TOKa U HaYaJbHYIO
(hazy, eMKOCTh KOH/ICHCATOPA):

1.CocTaBUTh ypaBHEHHE CHIIBI TOKA B LIETH

2.0mnpenenuTh MOKa3aHUs aMIIepPMETPa, BKIIOYCHHOTO B 3Ty
LICTIb.

3.0mpenenuTh eMKOCTHOE COTIPOTHRIICHHE KOHICHCATOPA.
4.0npenenuTs MaKCUMAIbHYIO DSHEPTUI0  AJIEKTPHUECKOTO
MOJIs1 KOHAEHcaTopa.

Kpurepun OLICHKH TOYHOCTH pacyeros; 00BeM
BBLINOJIHEHHEIX 3aJaHUH.

Paznena 4 Di1eMeHTDI
KBaHTOBOM U
AAECPHON (PU3UKHU

Texer 3aganmsa:  JlomamHsAs  KOHTpOJbHasg  pabora
«[Ipumenenne (oTosneMeHTOB U  (HOTOCONPOTHUBIEHUH B
HAayKe U TEXHUKE»
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Heab: BoipaOoTKa yMEHUN U HABBIKOB IPAMOTHOTO U3JIOKEHUS
TEOPUU M TPAKTHUYECKUX BOIMPOCOB B NMHUCHBMEHHOU QopMme;
YMEThb aHaJU3UPOBATh PE3YJIbTAaThl HAYYHBIX UCCIEIOBAHUN U
MPUMEHSITh UX TPU PEIICHUU KOHKPETHBIX 00pa30BaTEeIbHBIX U
HCCIIEIOBATEeNbCKUX 3a]1a4;

PexomMeHIa1M¥ 10 BBITMOJHEHUIO 32 IaHUS:

1.3anmucaTh Ha3BaHUE TEKCTA UJIHM €T0 YacTH;

2. BBUICTUTH TOHATHS, TEPMHUHBL, KOTOpPBIE TPEOYIOT
pa3bsICHEHUH;

3.10CIeIOBATEIbHO W KPAaTKO M3JI0KHUTh CYIIECTBEHHBIC
MOJIOKEHUS U3Yy4aeMOro MaTepuana;

4 BKJTIOYHMTH B 3aIlUCh BBIBOJBI MO OCHOBHBIM MOJIOKEHUSM,
KOHKpPeTHbIM (haktaM u mnpumepaM (6e3 moapoOHOro
OIMCaHus);

5.  HCHOJB30BaTh  MPHUEMbl  HAMVISIHOTO  OTPaXKEHHS
COJepKaHUs

Bornpocer KOHTPOIBHOM PabOTHI:

1. [Tpumenenne HOTOITEMEHTOB ¢ BHEITHUM (HOTOIPHEKTOM
2. [Ipumenenue (hoTOrIEMEHTOB c BHYTPEHHUM
(hoTodIEMEHTOM

3. [Ipumenenue GoTOCONPOTUBICHUN

4. doropere.

Kpurepun oueHku: coiepxaTelbHOCTb, COOTBETCTBUE IUIAHY;
HAJIMYHE CXeM, Tpaduueckoe BbIIEIeHHE 0C000 3HAYMMOMN
uHpopMaluy; COOTBETCTBHE OGOpMIICHHUS TpeOOBaHUSAM;
IPaMOTHOCTb U3JI0KEHUSI.

Teker 3amanusi: Hammcats 3cce mo Tteme «IKOJIOTHUYECKHE
aCTeKThI Pa3BUTHS SACPHOM SHEepreTuku B Poccum»

enp: pa3BuUTHE HABBIKOB CaMOCTOSITEIBHOTO TBOPYECKOTO
MBIIIJICHUSI W THCHbMEHHOTO  HU3JIOKEHUSI COOCTBEHHBIX
MBICJIEH, COBEPIIICHCTBOBAaHUE  HABBIKOB  pabOTBI  C
nHpopmanuei, e€ cOopom, CUCTEMAaTU3AINEH U aHATU30M.
Pexomenpanuu mo BHITTOJIHEHUIO 3a/JaHUS:

1.manucarp BeTymiueHue (2—3 mpeasiokeHus, KOTOpbIE CIIyKat
JUTS TIOCTIEYIOIIeH (POPMYITHMPOBKHU TIPOOIEMBI).
2.chopmynupoBaTh MpoOeMy, KOTopas JOJKHA ObITh BaKHA
HE TOJIKO JIJIsi aBTOPa, HO U JJI IPYTUX;

3.1aTh KOMMEHTapHH K mpolieme;

4.chopMynupoBaTh ~ aBTOPCKOE MHEHHE W  TPUBECTHU
apryMeHTAalluIo;

5. HamMcaTh 3aKiItoUYeHue (BBIBOI, 0000IIEHUE CKa3aHHOTO).
Kpurtepun onenkn

Ouenka  «5» - coaepxaHue pabOTHl  MOJHOCTHIO
COOTBETCTBYEeT  TeMe; TJIyOOKO H  apryMEHTHPOBAHO
pacKpbhIBaeTCs TEMa, YTO CBUICTEIBCTBYET OO0 OTIUYHOM
3HAHUU TPOOJIeMbI W JIONOJHUTENBHBIX  MaTepUalioB,
HEOOXOJUMBIX JIJISi €€ OCBEIICHUS, YMEHHE JeIaTh BHIBOJBI U
0000IIEeHHS;

Onenka «4» - JIOCTaTOYHO TIOTHO M YOEeIUTEITbHO
pacKpbIBaeTCs TeMa C HE3HAYUTENBbHBIMH OTKJIOHEHUSMHU OT
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HEe; B OCHOBHOW YacCTH JIOTWUYHO, CBSI3HO, HO HEJAOCTATOYHO
MOJJHO JIOKA3bIBAETCS BBIABUHYTBIM TE3UC; - HANUCAHO
MPAaBUJIBHBIM  JIUTEPATYPHBIM  SI3bIKOM,  CTHUJIMCTUYECKHU
COOTBETCTBYET  COHCPKAHUIO; - HMEKTCS  E€IUHUYHBIE
(dakTUuuecKue HETOYHOCTH; MMEIOTCSI  HE3HAUYUTEIIbHbIC
HApYUIEHUS MOCJIEIOBATENILHOCTH B U3J105KEHUU MBICIIEH;
OueHka «3» - B OCHOBHOM pPAaCKpbIBAETCS TEMA; JaH BEPHBIN,
HO OJHOCTOPOHHUW WJIM HENOCTATOYHO IIOJIHBIA OTBET Ha
TEMy; - JOIYIIEHbl OTKJIOHEHUS OT HEe WIM OTICJIbHBIC
OMMOKK B  U3JOXKEHUH  (PAKTUYECKOIO  MaTepuana;
oOHapyKMBAeTCsl HEJOCTaTOUHOE YMEHHE JellaTh BBIBOIBI U
00001IeHNS; BBIBOJIBI HE IIOJHOCTBIO COOTBETCTBYIOT
COJIEpKaHUIO0 OCHOBHOM YacTh. OLEHKA «2» - TeMa MOJHOCThIO
HEPACKPBITA, YTO CBUAETEIBCTBYET O MOBEPXHOCTHOM 3HAHUM;
XapaKkTEepU3yeTCsl CIIy4allHbIM pacIlOJIOKEHUEM Marepuaa,
OTCYTCTBHUEM CBSI3M MEXY YacTSMH; - BBIBOAbl HE BBITEKAIOT
U3  OCHOBHOM yacth; -  MHorouucieHHsie(60-100%)
3aMMCTBOBaHuA TCKCTa N3 JIPYIUX HCTOYHUKOB, OTINYACTCA
HaJIMYUEM TPYOBIX PEUEBBIX OIIHNOOK.

Texcr  3amanusi:  JlomMamHsSs  KOHTpOJBbHas  pabora
«PannoakTuBHBIE  M30TOIIBI M UX  MCIOJNb30BaHUE B
MIPOMBIIIJIEHHOCTH

Iesn: BIpaOOTKa yMEHUIN M HABBIKOB IPAMOTHOIO U3JI0KEHUS
TEOPUU MU MPAKTHUUYECKHUX BOIPOCOB B IUCHBMEHHOU (opMe;
YMETh aHAJIU3UPOBATH PE3YJIBTAThl HAYYHBIX UCCICIOBAaHUN U
MPUMEHSTH UX IPU PELLIEHUU KOHKPETHBIX 00pa30BaTENbHbIX U
HCCIIEIOBATENbCKUX 3a/1a4;

PexomeHnaanum 1o BbINOJHEHUIO 32 IaHUSA:

1.3anmcaTh Ha3BaHKWE TEKCTA WM €T0 YacTH;

2.BBIJICNIATh  TIOHSTHS, TEPMHUHBI, KOTOpBIE  TPeOyrOT
Pa3bACHEHU;

3.10CeIOBaTeIbHO W KPaTKO W3JI0KHUTH  CYIIECTBEHHBIC
MIOJIO’KEHUS U3Yy4aeMOr0 MaTepuana;

4 BKJIIOYUTH B 3aIllUCh BBIBOJBI MO OCHOBHBIM MOJIOXKEHUSM,
KOHKpPEeTHbIM (aktaMm u mnpumepam (0e3 1moapoOGHOro
OTHCaHUsA);

5.MCMOJIb30BATh MPUEMbI HATJITHOTO OTPAXKEHUS COJIepKAHUS
Bomnpocsl KOHTpOJIBHON PabOTHI:

1.Yt0 Takoe paaroaKTUBHBIE U30TOIIBI

2 Kakum 00pa3oM MOXKHO TONYYUTh  PaIHOAKTHBHBIE
M30TOIbI?

3.B uém 3akmovaercs «MeTox MEUEHBIX aTOMOB?

4111 d4ero TMNPUMEHSAIOT PaAMOaKTHUBHBIE H30TONBl B
MIPOMBIILIIEHHOCTH?

S.JAns  yero MPHUMEHSIOT paJMOAKTUBHBIE HW30TONBI B
METaJTyprHUH.

6.Ha uém ocHOBaH MeTOJl paHOyTJIEPOAHOTO TaTHPOBAHUS
Kpurepuu oneHku: coepxareinbHOCTh, COOTBETCTBHE IIJIaHY;
HaJIMYME CXeM, Tpaduueckoe BbIIeIeHHE 0c000 3HAYMMOMN
nHpopManuy; COOTBETCTBHE OGOpMIICHUS TpeOOBaHUAM;
I'PaMOTHOCTb U3JI0KEHUSI.
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4 KOHTPOJIb U OLEEHKA PE3YJbTATOB OCBOEHHMSI YYEBHOI
JTUCHUIINHBI

Kontpons u

OLIEHKA

pPE3YIbTaTOB  OCBOCHHUA

JUCIUILINHEI

OCYIICCTBIACTCA

nmpenoaaBarejicM B IIPOLUECCC TCKYUICT'O KOHTPOJIA U HpOMe)ICYTOqHOﬁ arTeCTanmu.

4.1 Texymmii KOHTPOJIb

KoHnTtponmpyemslie
HanmenoBanue
No | Dasnensl (Tembr) KonTtponupyemsie pe3ynbrarsl (YMEHHUS, OLEHOUHOTO
B y4eOHOi 3HAHUSA)
cpeacTa
T CIATUTHHBI
L Pasgen 1. V03.3,Y04.1,Y04.2,306.1, Y06.1,307.1, llf;g;’nﬁf;”b”‘”
Mexanunka ¥07.4,¥2,31 P
2 Tpaxmuyeckas
Tema 1.1. paboma
KunemaTtuka (npaxkmumeckoe
MaTepuaIbHOU ¥03.3,¥04.1,3.06.1¥06.1,307.1,¥07.4,Y2,31 | 3a0anue)
TOYKH Jlabopamopnas
paboma
3 | Tema 1.2 Tpaxmuueckas
Jlunamiia V03.3.Y04.1 paboma
MaTepuaTbHOU (npaxmumeckoe
TOYKHU 3a0aHUe)
Paznen 2. Konmponvras
JJeMeHTHL 32,2, 03.3,3.06.1, V06.1,307.1, Y07.4 | P0oma
MOJICKYJISIPHOM Tecm
$puzuku OUKIMaHm
Lpaxkmuueckas
paboma
Tema 2.1. (npaxmuueckoe
Octiopit MKT rasos ¥03.3,306.1, ¥06.1,307.1,Y07.4,32 sadanue)
Jlabopamopnas
paboma
Lpaxkmuueckas
Tema 2.2 ?}f%qemoe
CaoiictBa TBepabix | Y03.3,¥2 P
3a0aHue)
Tem
Jlabopamopnas
paboma
Pazjien 3. V1,¥2,Y03.3,04.2Y02.1, Y03.3, V04.1, K"go’%’”b”“”
Jnexrpogunamuka | Y06.1,306.1,307.1, Y07.4, 33,34, 36, F
Tpaxkmuueckas
Tewma 3.1 V2, V033, V04.2 paboma
DeKkTpocTaThKa (npaxmuueckoe
3a0aHLUe)
Tpaxkmuueckas
a2 V02.1, Y03.3, VO4.1, Y04.2, V06.1,306.1 , 1("’60’"“
307.1, V07.4, 33,34, 36, V1, V2 MiparmLiecoe
MTOCTOSTHHOTO TOKa 3a0aHuUe)
Jlabopamopnuie
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pabomol
Tema 3.3.
Onektpuyeckuit Tok | 34,36, ¥03.3. V04.1.Y2, V3, ¥06.1,306.1, Jlabopamopnas
B PA3IUYHBIX 307.1. Y07.4 paboma
cpenax
Tpaxkmuueckas
paboma
Tema 3.4 V03.3,Y04.1,Y04.2 (npasmseckoe
MaruauTHO€ noJie
3a0aHuUe)
Tema 3.5 Tpaxkmuueckas
Apnenme .| V03.3,Y04.1, V04.2, Y06.1, 306.1 paboma
ANEKTPOMAarHUTHOM (npaxmuyeckoe
WUHIYKIUH 3a0anue)
Snemenis Honanposs
N Y04.1,35, V3 paboma
KBAHTOBOW H
. Tecm
siiepHOi pU3NKHU
Tena 4.1 V04.1, 35, Tecm
KBanrtoBas ontuka
Tena 4.2 V04.1,35, V3 Tecm
ATOMHOE SAPO

4.2 Ilpome:kyTOUYHAS aTTeCTANMUS

HpOMe)KYTOqHaSI aTTeCTalui

o6yqa101u1/1xc;1 OCyHICCTBISICTCA 11O

3aBCPIICHUU

N3YUCHUA JUCHUIIJIMHBI U TTO3BOJIACT ONIPCACTINTD KAYCCTBO U YPOBCHBL €€ OCBOCHHA.
d)opMa HpOMG)KyTO‘IHOﬁ aTTeCTaluy 110 AUCLHHUIIIINHE «Dusnka»- sKk3aMeH

Pe3yabTaThl 00yuyeHus

OueHo4HbIE CPeICTBA
JJISl IPOMEKYTOYHOI aTTecTallnu

31.3aK0HBI paBHOBeCHUs u
nepeMenieHust Tel
32. ¢buznueckue CBOICTBA

JKHJKOCTEH M Ta30B;

33. cTpO€HHE U CBOMCTBA METAJIJIOB,;

34.  ¢usuueckue  Mpolecchl B
IEKTPUYECKUX LEMAX ITOCTOSHHOTO
TOKa;

36. OCHOBBI (PU3MUECKUX IMPOLECCOB
B [IPOBOJIHUKAX, [TOJIYIIPOBOIHUKAX U
JMBJIEKTPUKAX;

306.1. ocHOBHBIE MPUHIMIBI PAaOOTHI
B KOJUIEKTHBE;

V1. paccunteiBaTb W  U3MEPATH
OCHOBHBIE  TapaMeTphl  MPOCTHIX
DIIEKTPHYECKUX U MATHUTHBIX IIETICH;
V2. NpUMEHATh OCHOBHBIE 3aKOHBI
GU3UKK IS pelIeHUs] aKTyallbHBIX
WH)KEHEPHBIX 3a/1a4;

V3. pemars OpakTHYECKUE 3adaqyu
MIOBCEIHEBHOMN KHU3HH,
paloHaIbHOTO

Teopernyeckune BONpochbl:

1.JIBmoxeHue Ten 1Mo HAKJIOHHOM IJIOCKOCTH.
1.®dusnyeckue cBOWCTBA )KUIKOCTEH U ra3oB.
2.CTpoeHHe U CBOHCTBA METAJLIOB.

TunoBble MNPAKTHIECCKHUE 3alaHUA:

1.CocraButh cpaBHHUTENbHYIO Tabnuy «OCHOBBI
buznyecKux IPOLIECCOB B IIPOBOAHMKAX,
MIOJIYTIPOBOJIHUKAX, TUAJIEKTPUKAX» 0 CIELYIOIIUM
KPUTEPUSIM:

- HOCUTEJIN TOKa;
-YCIIOBHSI CYIIIECTBOBAHUS 1 BOSHUKHOBEHUS TOKA

-B KaKHUX YCTPOWCTBaX HaxoJAT NPUMEHEHHE

2. OmnpegenuTh €  TOMONIBIO  MYJIbTHUMETpPA
COIPOTHUBJIEHUE TPOBOJHUKA U MOJTYIPOBOIHUKA IPU
Tpex 3aJaHHBIX Temreparypax. CTpyKTypHpoBaTh
MOJIy4YeHHbIE JaHHbIE B Ta0IMILY;
2.0npenenuTh C MOMOIIbIO
UCTPAaBHOCTh  TOJIYIPOBOJAHUKOBOTO
Tpan3ucropa (p-N-p wiu N-p-n)
3.IlpencraBbTe, YTO TPyIMIA JUI[ JOJDKHA pabOTaTh B
KoysiekThBe. Jst  3TOro  BaM  HEOOXOIUMO

MYJIBTUMETpPA
IWOda, THII
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PUPOIONOIB30BaHUS U
OKpYKarolleH Cpeibl;
Y02.1. pacno3HaBaTh u
AHATM3UPOBATh MPO(EeCCHOHATBLHYIO
3a/1auy W/wim npooiemy;

¥03.3. oueHuBarb pe3yabTaT U
OCJIECTBUS CBOUX NeUCTBUA
(caMOCTOSITEILHO WM C TOMOIIBIO
HAaCTaBHHKA);

Y04.1. ompenensth HEOOXOIUMBIC
UCTOYHUKU UHPOpMAIUY;

OXpaHbl

YV04.2. BBIJICIIATH HanOoJee
3HAYUMOE B U3y4aeMOM MaTepuaje u
CTPYKTYPUPOBAThH MOJTy4aeMyI0
uHpopmaruio;

306.1. OCHOBHBIEC TPUHIHITBI PAOOTHI
B KOJJIEKTHBE;

Y06.1. pabotaTh B KOJUICEKTHBE H
KOMaH/I¢;

3.07.1. anropuT™msl
paboThl B KOMaH/IE;
V07.4. ananu3upoBaTh JOCTUTHYTHIE
pe3yNbTaThl pabOThl KOMAH/IBL;

W IIPHUHOUIIBI

pacmpeenuTh O0sI3aHHOCTH B OTOM  KOMaHJE,
BBITIOJIHSIS CIIEIYIOLIEE 3a/IaHUE:

OmnpenenuTb  DJIGMEHTAPHBIM  3apsA]l  METOJO0M
anektpoiusa. [locraBnennas  3amava  JOJKHA

COJIEPKATh CIICAYIONIHE ITAIIbI:
1. COopka HJIEKTPUYECKOW IETH IO COCTABICHHOM
cxeme

2. IlonoGparp HeoOxoauMele (huznyeckre (GopMybl
JUIs  pacdera dJeMeHTapHoro 3apsiia. 3. CHATh
MOKa3aHMA U BBIOJHUTH HEOOXOIMMBIE PACUETHI.
[Tpoananu3upyiite TOCTUTHYTHIC PE3YIIbTAThl PAOOTHI
KOMAaH/IbI.

TunoBble pacuyeTHbIE 321a4H:
1.ITo 3akonam Kupxroda
YpaBHEHUH.

COCTaBUTb CHCTEMY

&7

Aa— }T——s

|

puc.1

2.0npenenuTh €MKOCTh OaTaper KOHJICHCATOPOB,
eciim Cl=4mMx®d, C2=12 mx®, C3=C4=8 mxD, C5=3
MKD

C
‘D‘l
Cs
3.3a KaKoil MPOMEKYTOK BPEMEHHM MarHUTHbII MOTOK
m3menuics Ha 0,01 BO, ecnu B KOHType BO3HHMKAET

C,

|_

c, s

S1C nnaykuuu 2 B?
4. Yenosek c compotuBieHueM 60xOM moman moj
HanpsbkeHne  3kB.  Ompenmenuts  cuily  TOKa,

MPOTEKAIOIIEro yepe3 Hero. MoKeT 11 OH MOTHOHYTh
B JaHHBIX  ycinoBuAx?  Yrto  genmaror Ui
MPeIOTBPALICHHS] HECYACTHBIX CIIyyaeB Mpu padbote ¢
AIEKTPUYECKUMU CETSIMU U yCTAaHOBKaMU?

5. YpaBHeHUE ABM)KEHUSI MaTepUaNIbHON TOUKH X=3t
0,25t2.OHpeJIGJ'II/ITB MOMEHT BpPEMEHHU, B KOTOPBIH
CKOpPOCTb TOYKH CTaHET PAaBHOM HYIIIO.

Kpurtepuu ouenku sxzamena

- «OTIMYHOY - TEOPETHUYECKOE COJIEPIKAHUE Kypca OCBOCHO TMOJIHOCThIO, 0e3 poOesioB,
yMEeHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC IPOTPAMMO YUeOHBIC 3a/1aHUS BHITOJITHEHBI,
Ka4eCTBO HUX BBIITIOJIHEHUA OLICHCHO BBICOKO.
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—«XopouIo» - TEOPETHYECKOE COAEPIKaHUE Kypca OCBOCHO IMOJIHOCTHIO, 0e3 mpo0eros,
HEKOTOpbIe yMEHHs C(HOPMHPOBAHBI HEIOCTAaTOYHO, BCE MPEAYCMOTPEHHBIC MPOTPaMMO
yueOHbIe 3aJaHHsI BBITIOJIHEHBI, HEKOTOPBIC BU/IbI 3a/IaHUH BBITIOJHEHBI C OIIMOKAMH.

—«Y IOBJIETBOPHUTEIBHO» - TEOPETHUECKOE COJep)KaHHE Kypca OCBOEHO YacCTUYHO, HO
npoOeIbl He HOCAT CYIIECTBEHHOT'O XapaKkTepa, HEOOXOJMMbIe YMEHUS PabOThl C OCBOCHHBIM
MaTepHajJoM B OCHOBHOM C(HOPMHPOBaHBI, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX MPOTPaMMON
00y4eHus! y4eOHbBIX 3aJaHuil BBIIOJIHEHO, HEKOTOPHIC M3 BBHIMOJHEHHBIX 3aJlaHUN COJEpIKaT
OLITMOKH.

—«HeynoBneTBOpUTENbHO» - TEOPETHYECKOE COAEp)KaHHE Kypca HE OCBOCHO,
HEOOXOoaMMBbIE yMEHHS He C(OPMHPOBAHBI, BBINOIHEHHBIE y4eOHBIC 3aJaHUs COJEpPXKAT
rpyObIe OITMOKH.
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[Tpunoxxenue 1

AKTUBHBIE U UTHTEPAKTUBHBIE METO/bI OBYUYEHUSA

1. AKTUBHEIE

N HHTCPAKTUBHBIC MCTOABI

TEOPETUYECKUX U NIPAKTUYECKUX 3aHATUM:

HCIIOJIB3YIOTCA IIpU  IPOBCACHUU

Pasznen/tema

HpI/IMeHHCMHC AKTHUBHBIC U
HWHTCPAKTUBHLIC MCTObI

Kpatkas xapakrepuctuka

Pa3nen 1

Tema 1.2.
Jmnamuka
MaTepUaIbHON
TOYKH

OO0yuaromuii TPEHUHT
JIBr>KEHUE 110 HAKJIOHHOMN
IJIOCKOCTH. [[BrxkeHue
CBSI3aHHBIX TEJ.

CTyneHTbl  pacCcaXuBalOTCA IO
yeTBepkaM. B ueTBepkax mo mapam
nuiryT GopMylibl CHII U ypaBHEHUH
PaBHOYCKOPEHHOTO JIBUKCHHUSI.
3areM B3aUMOIIPOBEPKA, NMPOBEPKA Yy
nocku. Crepyromiee 3anaHue s
rpynmn- 1.pUCYHKH C yKa3aHHEM CHII
JUTSI TBADKEHUS TI0 TOPH3OHTAIH,
2.pUCYHKH C YyKa3aHHEeM CHWJI JIs
JIBMKCHHUS 110 HAKJIOHHOM IJIOCKOCTH
3.pUCYHKH C YyKa3aHUEM CHJI s
JIBUKCHHUS CBSI3aHHBIX TEIl.

[TpoBepka y 1ockH.

3amucath K  KaXIOMY PHCYHKY
BTOpOii 3ak0oH HbroToHa.

Ha pucyHkax BeIOpaTh HalpaBiICHHE
oceil.

3ammcarh TPOSKIUY Ha BBHIOPAHHBIC
OCH.

Paznen 2

Tema 2.2
CaolicTBa TBEPIBIX
Tel

HenoBas urpa «Criet
CHEIHATUCTOBY

[ToaroroBka K ypokKy.

Temy pa30uparoT Ha MOATEMBI TaK,
YTOOBl MX YHCIIO COOTBETCTBOBAJIO
YUCILY TPYII «CHeUUanucToBy. Jis

KaXX101 TPYIITBI COCTAaBJISIIOT
MHGOPMALIMOHHYIO KapTy (B Hell —
Ha3BaHWE  TOJTEMBI,  IepeueHb
BOIIPOCOB, KOTOpbIE HYXHO

PacKpBITh, U CIIUCOK JIUTEPATYpHI), a
TaKkKe KapTOUKy JEMOHCTparopa
(Tam — Ha3BaHUE TOJI TEMBI, CITHUCOK
OIIBITOB, KOTOpbIE TpebOyercs
OCYIIIECTBUTh, M yKa3aHWS, TJI€ OHU
OIKCAHBI). «CBOMCTBa TBEPABIX
TE BBIZICICHBl  CIIAYIOIIHE
noarembl:  «Kpucramniuueckue u
amopdHbeie Tena», «/ledbopmarnun
TBEPJbIX TEIY, «YHpyrocro,
«[lmacTHYHOCTE W XPYIKOCTBHY,
«IIpounoctb u  TBepmocTh». B
OTBEJCHHOE BpeMs TPYIITIBI
TOTOBATCSI K TMPEJICTAaBIECHUIO CBOEU
TEMBI: pa3ouparot MmaTepua,
COCTaBJIAIOT IUIaH €Tr0 H3JI0KCHHUS;
JIEMOHCTPATOPBI MIPOJICTTBIBAIOT
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AKCIIEPUMEHTHI, IPOCMaTPUBAIOT
tabyuibl. OCHOBHAs 4acTh ypoKa —
JTOKJIa]T «CTEIUAIICTOB. B
KauecTBE JIOKJIATYMKOB BBICTYIAIOT
eé [IPEJICTaBUTED, KOTOPBIi
CYMMUPYET CKa3aHHOE «KOJIJIETaMm
Ha [IpelIBapUTEIBHOM «cbope», a
OCTaJIbHBIE JIOTIOJIHSAIOT COOOIIEHHE.
Bce yyacTHUKH ciieTa KOHCIIEKTUBHO
3aMUCBHIBAIOT B TETPAISAX JIOKIIA[bI,
3aJa10T BOIIPOCHI, YTOUHSIIOT
CBEJICHUS.

Pa3nen 3
Tema 3.3 Tox B
Pa3IMYHBIX Cpeaax

Ponesas urpa «IIpecc-
koH(pepeHmus «Tok B
cpemax»

['pymnmna pa3OuBaercs Ha MOATPYIIIHL.
Onmna ux YacTh MpeBpamliaercss B
IIpeACTaBUTENEH IIPeCCHI -
COTPYIHHKOB  pPA3JWYHbIX  Ta3e€T;
JIpyras - B CHEIUAINCTOB: (PU3HKOB-
TEOPETUKOB,  SKCIIEPUMEHTATOPOB,
HUCTOPUKOB. Bo3srnasnsor 170:¢
KOHCYNbTaHTHI. [IpoBoaMTCS 00MIMIA
MHCTPYKTaX KOHCYJbTAHTOB, U T€
HAYUHAIOT FOTOBUTH CBOHU
MOATPYIIIHIL.

IIpn mpoBeaeHuM ypoka Ha CTOJIE
rnepel KaxA0u TIPYIIOW IIPECCHI
CTaBAT TaOJMYKy C Ha3BaHUEM
npeacraBisieMoil razerel. K KOHILY
KOH(EpEeHINHI JTIOJKEH OBITH
BBIIYIIICH HOMEp raseTsl,
NpUJyMaHbl Ui HEE HAa3BAHUE U
PYOPUKH.

Pasnen 4
Tema 4.1
KBanroBag ontuka

I'pynnoBas guckyccus
«IIpumenenue saepHon
SHEPTUMN»

I'pynna pasgeneHa Ha 4 Tpymmbsl —
ONIIOHEHTHl B  crope. 3apaHee
rpyIaM MpeiaraeTcsi MoAroTOBUTh
MaTepHa:

nepBasi rpymnmna — 0030p 1Mo BOIpPOCy
NOJydeHUsl SACpHOM DSHEpPruu Ha
ADC, 0 «MUpPHOM aTOME» Ha CIIyk)Oe
YeJoBeKa (MOJAroTOBKA MPE3eHTAINH,
rpaduka «Jlonss aTOMHOW SHEPTUH B
MHUPOBOM MIPOU3BOJICTBE
ANEKTPUYECKOMN SHEPTUN»,
auarpaMMbl - «MOIIIHOCTH  KPYIHBIX
ADCy);

BTOpasi rpymma — o0030p 1O
HETaTUBHOMY BIIASTHHIO Ha
OKOJIOTHUI0 ATOMHOH OJHEpPreTHKH (
IIOATOTOBKA MPE3CHTAINH 00
HKOJIOTHYECKUX  Mpobiemax, o
MTOCJIEICTBHSIX YepHOOBUIbCKON
KaTacTpo(dsbl);
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TPEThs rpymnmna — TOTOBUT
COOOIIEHNE O SIIEPHOM OPYKHUHU Kak
HOBEHIIEM ¥ MOIIHOM OpYKUHU
YeJI0BEYECTBA (moaroroBka
Mpe3eHTAIUN 0 paspaboTke
SJIEPHOTO  OPYXKHUS W CO3/JaHUU
s,IepHO 6OMOBI);

gyeTBepTasi rpynmna —  TOTOBHT
JI0Ka3aTeNbCTBa, 4YTO B  sIEpHOU
BOIiHE HeT moOeAWTeNneil: saepHoe
Opy)KHe — CTpalllHas yrpo3a BCeMY
YEJI0BEYECTBY (moaroroBka
MpPe3eHTAIMH O Tpareauu XupoCHUMbI
u Haracakn).
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NEPEYEHb IPAKTUUYECKHNX U IABOPATOPHBIX 3AHATHUI

[Tpunoxenue 2

Pasnesbl/TemMbl Tembl npakTuyeckux/nadoparopubix |KoanuyecrBo | TpedoBanust
3aHATHH 4acoB dIrocC
Crio
(ymeTn)
Pasnen 1. MEXAHUKA 6
1.1 Kunemaruka | JlaGopaTopHble 3aHATHUS 2 ¥06.1,
MaTepUaIbHOMN Ne 1 «3aBucumocTh nepuoaa KoJjieOaHUN Y07.4,
TOYKH MPYKUHHOTO MAasTHHKAa OT MacChl U
KECTKOCTU MPYKUHBDY
[IpakTHyeckue 3aHATUS 2 v02.1 Y03.3.
Ne 1 Pemenwne 3agau 1o Teme: «JIBrxeHHe V3.
Tela, OPOIIEHHOTO MO YTIIIOM K
TOPU30HTY. YpaBHEHUS JABIKCHUS»
1.2 Ilunamuka [IpakTuueckue 3aHATHS 2 ¥02.1 ¥03.3
MaTepUaAIbHON Ne2 Pemenue 3agad mo teMme: « Cucrema
TOYKH CBS3aHHBIX TeJN. JIBWKeHWEe Tema TIo
HAKJIOHHOM TJIOCKOCTH.
Pasznen 2. DJIEMEHTBI MOJIEKYJISPHOU ®M3UKHU 8
2.1 OcHoOBBI [IpakTrueckue 3aHATHS 2 Y02.1.
MKT razos Ne3 Pemenne 3amau mo teme «OCHOBBI ¥03.3.
MOJIEKYJISIPHO- KHHETHYECKON TEOpHID) VY3
JlabopaTopHble 3aHATHS 2 ¥03.3,¥06.1.
Ne 2 «Omnpenenenuie yucia MoJIeKy B ¥07.4.Y2
METAITUYECKOM TEJIE»
2.2 CpoiicTBa [IpakTuueckue 3aHATHS 2 Y02.1.
TBEPIBIX TEN Ne 4 Pemenue 3amau mo teMe «Perrenue V03.3.
3a/1a4d Ha 3aK0H ['yKay Vv3
Paznen 3 DJIEKTPOJMMHAMUKA
3.1 [IpakTuueckue 3aHATHS 2 V1,¥2
Onektpocratuka | NeS Pemenue 3amau o teme
«CoeMHEHNE KOHEHCATOPOB B OaTapero
3.2 3akonsl | JIabopaTopHble 3aHATUS 2 ¥03.3.¥06.1.
MTOCTOSTHHOTO Ne 3«Omnpenenenne Kod(urmenta ¥07.4Y2,
TOKa MOJIG3HOTO  JCWCTBUSA  DIIEKTPUYECKOTO Vi
HarpeBaTess».
JIaGopaTopHbIe 3aHATUS 2 ¥03.3.¥06.1.
Ne 4 «MccnemoBaHnue  3aBHUCHMOCTH V07.4Y2,
COTPOTHUBIICHUS MeTala u Vi
TTOJIYIIPOBOJTHUKA OT TEMITEPATYPhI»
JIaGopaTopHbIe 3aHATUS 2 ¥03.3.¥06.1.
Ne  5«Ompenenenne  TemmepaTypHOTO Y074 V2,
Kod(dureHTa MeIn» Vi1

JlaGopaTopHbIe 3aHATHS
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Noe 6 «OmnpeneneHne HOMHHAIBHOTO 2 vV03.3.Y06.1.
CONMPOTHUBIICHUS  PE3UCTOPOB  METOJOM ¥07.4Y2, V1
MapKUPOBKIY
[IpakTuyeckue 3aHATUSL 2 v02.1.Y03.3.
Ne6 Pemenue 3amau no teme «CoenuHeHne V3
norpeduTteneii. [Ipasuna Kupxroday
33 Tox B | JJaGoparopHbie 3aHATHUS 2 ¥03.3.Y06.1.
Pa3IUYHBIX Ne 7 «Omnpenenenue 3JI€MEHTAPHOTO Y07.4.
cpenax 3apsijia METOJOM AJICKTPOIU3a» V2,V1
3.4 MarnutHoe | [IpakTuueckue 3aHATHS 2 v02.1.
oJjie No 7 Pemienue 3agau «Cuna Amnepa. Cuna V03.3.
Jlopenua» v3
3.5 SAsnenue | JlJaboparopubie 3anstus Ne§ «l3yueHue 2 Y02.1.
3JIEKTPOMArHUTH | 3JEKTPOMArHUTHOW MHIYKLIUH ¥03.3.
Ol MHAYKIINHT [IpakTrueckue 3aHITHs V3, V1
Ne 8 Pemenune 3agady 1o TeEMeE 2
«IlepeMeHHBIN TOK»
Hroro 32
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[Ipunoxenune 3

OBPA3OBATEJIbHBII MAPHIPYT

Kontponpyem
KonTponbsHas He(ggsilef o KonTponupyembie ONeHOHER® cpecTBa
TOUYKa . PE3yNIbTaThI
yaeOHOH
JCITUTIAHBI
Nel Paznen L. ¥03.3,Y04.1,Y04. | Kourponbnas padora | 1. Tecr
MexaHuka 2,¥06.1,¥07.4,Y2 Nel 2. JlukraHT
,31
Ne2 Pazgnen 2. 32,V¥2,V03.3, KonTponpHas padora 1.Tecr
D1eMEHTHI V04.1,¥04.2, Ne2 2. JIukraHT
Moutekyisipaoit | Y06.1, 306.1,
(10737041 ¥07.2,V07.4
Ne3 Pa3nen 3 v02.1, Y03.3, Kontponbnas padorta | 1. Keiic-3amaua
OnextpoguHam | Y04.1, V04.2, Ne3
HKa V06.1, 306.1,
307.4 307.1
Y07.4, 34, 36, 33,
V1,¥2,V3
Ne4 Paznen 4 ¥02.1, ¥03.3, KonTponbnas padora | 1. Tect
DJIEeMEHTEI V04.1,¥04.2, V2, Ne4
KBaHTOBOM U V3,34, 36
SIIEPHOM
(10737041
Ne5 Homyck [Toprdonuo 1. Mpaktuueckue/
HK3aMEHy nabopaTtopHbIe
paboThI
2. Tectol
3. KoHTponbHbIe
palboThI
ITpomexyroun | Kommiekcueii | V02.1, V03.3, OK3aMEeHaIMOHHBIE 1. Teopernueckue
ast JK3aMeH Y04.1, Y04.2, OMJIETHI BOITPOCHI
aTTecTalus V06.1, 306.1, 2. Tunossie
307.1 ¥07.4, PAKTHYECKHE
31,34, 36, 33, V1, 3aJlaHus
V2,V3 3. Tumnossle
pacdeTHbIe
3a/1aHusl
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JIUCT PETUCTPAILIMU U3MEHEHUM U JOTTOJTHEHUM

Ne| Paszgen Kparkoe cozepxanue N3MEHEHHs/TOTIOTHEHUS Mara, Ioxmuce
mw/n| paboueit Ne pencenaTens
Iporpam [MPOTOKOJIA IIK
MBI BacenaHus
MK
Pabouast mporpamma y4eOHOH muCHHIUTHHBI «DPU3MKa» aKTyalHn3HpOBaHa.
B pabouyro nporpaMMy BHECEHBI CIEAYIOIINE N3MECHEHHUS:
1 3.2 B cBs3U ¢ 3aKit0YeHNEM KOHTPAKTOB CO CTOPOHHMMH 3JekTpoHHbIME (11.09.201
Mupopmany| OHOTHOTEYHBIME CHUCTEMaMH IUIATGOPMBI DIIEKTPOHHOW OMONMHOTEYHO or. A
OHHOE cucteMbl “3HaHuyM” pazgen 3.2 PaOoueil mporpamMMbl yuTarh B HOBO# [IpoTokon 578
DOCCIIEUCHNE PEIAKIUH: No 1
o0y4eHust OcHoBHas1 TUTEpPaTYpa
1. Ky3menos, C. U. Kypc mnexkuumii mo ¢usnke. DieKTpocTaTuka.
[MocTostHHBIE  TOK. OnexTpoMarHetn3Mm. KomeOaHuss ©  BOJHBI
[DnexTponnsiii pecypc]: yuebnoe mocobue / C. U. Kysuenos, JI. U.
Cemkuna, K. WM. Porosmn. - Tomck: m3a-Bo TOMCKOTO mHOJMTEX.
yHuBepcurera, 2016. - 290 c¢. - Pexum  pocryna:
https://new.znanium.com/read?id=218874 - 3arn. ¢ skpana. - ISBN
978-5-4387-0562-8
2. ®wzuka. Teopus W mpakTHKa [DIEKTPOHHBIA pecypc] : ydeOHOe
mocobue / Ilox pen. mpod. C. O. Kpamaposa. - 2-¢ u3m., OOmI. H
nepepab. - Mocksa: ULl PUOP, HUL] UHDPA-M, 2016. - 380 c. -
Pexxum moctyma: https://new.znanium.com/read?id=264612 - . 3armn. ¢
skpaHa. - ISBN 978-5-369-01522-3
JonoHuTeIbHAS JUTEpaTYypa
1. Kacartkuna, U. JI. ®usuka aus xkomwiemkeit [Tekcer] : yued. mocodue /
. JI. Kacatkuna. — PoctoB-Ha-Zlony : ®@enukc, 2017. — 671 c.: nn. —
(Cpennee mpodeccuonanpHoe obpazoBanme). — ISBN 978-5-222-
28048-5.
2. Koprerraukosa, E. C. @muka [ana CIIO] [DmextpoHHEIH pecypc] :
yaebnoe mocobme. U.1 / E. C. Kopwrraukosa, JILA. Opmep, JI. A.
Hukonoposa ; MI'TVY. - Marautoropck : MI'TVY, 2016. - 1 anexTpoH.
OIIT. JICK (CD-ROM). - Pexxum JOCTyIIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&
show=dcatalogues/5/8843/S120.pdf&view=true . — MakpooGBeKT.
3. KopseitHukosa, E. C. ®usuka [DnekrpoHHbIH pecypc] : ydeOHOE
nocobue [mist CITIO]. Y.2 / E. C. KopsiTHukosa, JI. A. Ogep, JI. A.
Huxonoposa ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 anexTpoH.
OIIT. JINCK (CD-ROM). — Pexum JOCTyMa:
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.pdf&
show=dcatalogues/5/8824/S118.pdf&view=true . — MakpooObEKT.
2 3.2 B cBa3u ¢ oOHOBICHHEM IUTATGOPMBI AIIEKTPOHHOHN Omobmmorewnont (11.09.201
Mupopman| cucteMsl “3HaHUYM B TeKCT pasjnena 3.2 Pabodei mporpaMMbl BKITFOYEHE or. L
OHHOE O0OHOBJICHHBIE PEXXUMBI JOCTYTIa Ha MH)OPMALMOHHBIE HCTOYHUKH. [TpoTokon LG
bOecredeHune Ne 1
00yUeHHS
3 3 B cBs3u ¢ oOHOBiIEHHEM MarepualbHO-TeXHHUYecKoro obecrmeuenus 1. (16.09.202
YCJIOBUS TpeboBanus K MHHHMAaJIbHOMY MaTepHUAIbHO-TEXHUYECKOMY or. A
PEAJIN3A| obecrieuyeHHIO YUTATh B HOBOHM pEIaKIUU: [porokon L€ 2
onun Kabuner Maremaruku Nel
[MPOI'PAM| YueOHast ayauTopus [UIS MPOBENEHUS YYEOHBIX, NPAKTHUYECKUX U h
MBI 71a00paTOPHBIX 3aHATHH, IJIS1 CAMOCTOSITEIBHOM pabOTHI, ISl TPYIIIOBBIX U
JUCHUID] vHauBUAyadbHBIX  KOHCYJNBTalMH, OIS TEKyIIEro  KOHTpOJIA U
HNHBI IIPOMEXYTOUHOM aTTECTaLUHU.
Pabouee mecTo npenogaBaTens: IePCOHANBHBIA KOMITBIOTED, IIPOEKTOP;
pabourie Mecta o0yJaronIuxcs, A0cka yaeOHas, yaeOHas Mebennb
KD®, nemoncrpanmnonHoe obopynoBanue mno teme "IlepeMeHHBIH TOK',
JIEMOHCTpalMOHHOE 000pYyZOBaHKE MO TeMe "DJIeKTpocTaTHka', MOAEIN
KPHUCTAJUTMYECKOH pPEIIeTKH, JEMOHCTPalMOHHOE 000pyIOBaHHE II0 TEME
"DnexkrpomaraeTnsM', Mozenb "DaekTpodopHas MamrHa"
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AmnepMeTpsl 1abopaTopHEIE;

Bapowmerp;

BoabsT™meTpsr;

MynbTUMETpBL;

OneKTpoMeTp;

TpyOku CTeKISTHHEIC,

taruBer 1abopatopusie moi-01;

Tabnuua MenneneeBa

I'urpomerp ncuxomerpuueckuit BUT-1;
HaOops! pe3ucTopoB Jyist IPaKTUKYMa;
Ha6ops! mabopaTopHbie «MexaHnuKa,
Ha6opb! mabopaTOpHEIE MO IEKTPOIIH3Y;
Ha6ops! mabopaTtopubie «OnTHKa;

Monenu nio Gpu3mKe;

Habop 1o amexTponn3y (IeMOHCTPalnOHHBIN);
[Ipubop AIsT DEMOHCTpaLWHM 3aBUCHMOCTH COIPOTHBIICHHS METaIa OT
TEeMIIEpaTypHl;

IIpubop mrs nzyueHus nmpasuia JleHra;
[Ipubop 1 wW3MepeHUs IJIUHBI CBETOBOM BOJNHBI ¢ Habopom
J(PaKIMOHHBIX PEIIETOK;

IIpu3ma noBepoyHasi MarHUTHas

3
YCJIOBUS]
PEAJIN3A
00507
[IPOI'PAM
MBI
JIACIIUIL]
WHBI

B cBs3M C 3aKiIIOUEHHEM KOHTPAaKTOB CO CTOPOHHMMH 3JIEKTPOHHBIMHU

oubnmuoreunbiMu cucremamu 96C 3HAHUYM (Kontpakt Ne K-60-20 ot

13.08.2020 r. OO0 «3HAHUYM», 01.09.2020 r. mo 31.08.2021 r.) m.

Hudopmanmonnoe obecrieueHre 0Oy4eHnsi YUTaTh B HOBOI peIaKLIUK:
OcHoBHas JIUTEpaTypa

3. Kysmemos, C. W. Kypc nexmmii mo ¢usuke. DIEKTPOCTATHKA.
[MocrostHHBIE  TOK. JnekTpomarHeTusM. KomebGaHUS ©  BOJHEI
[DnexTponHsIi pecypc]: yuebnoe mocobue / C. U. Kysnenos, JI. U.
Cemkuna, K. U. Porosmn. - Tomck: m3a-Bo TOMCKOTO mHOJMTEX.
yHuBepcurera, 2016. - 290 c¢. - Pexum  pocryna:
https://new.znanium.com/read?id=218874 - 3arn. ¢ skpana. - ISBN
978-5-4387-0562-8

4. ®wusuka. Teopus W mpakTUKa [DNEKTpOHHBIA pecypc] : ydeOHOE
mocobue / Ilox pen. mpod. C. O. Kpamaposa. - 2-¢ u3m., OOM. H
nepepab. - Mocksa: UL PUOP, HUL] UHD®PA-M, 2016. - 380 c. -
Pexxum moctyma: https://new.znanium.com/read?id=264612 - . 3armn. ¢
skpana. - ISBN 978-5-369-01522-3

JonoaHuTenbpHas JUTEPATYpa

4. Kacarkuna, U. JI. ®muka mis komemxei [Teker] : yuae6. mocodue /
. JI. Kacatkuna. — PoctoB-Ha-Zlony : ®@enuxc, 2017. — 671 c.: nn. —
(Cpennee mpodeccuonanpHoe oOpazoBanme). — ISBN 978-5-222-
28048-5.

5. KopsitaukoBa, E. C. ®@muka [mis CIIO] [DnektponHbId pecypc] :
yuebnoe mocobue. Y.l / E. C. KopwitHukoBa, JILA. Opep, JI. A.
Huxonoposa ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 anexTpoH.
OIIT. JICK (CD-ROM). - Pexxum JOCTyIIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&
show=dcatalogues/5/8843/S120.pdf&view=true . — MakpooOBeKT.

6. KopeitHukoBa, E. C. ®usmka [DnekTpoHHBIH pecypc] : ydeOHOE

mocobue [mns CIIO]. U.2 / E. C. KopeitHukosa, JI. A. Oxep, JI. A.

Hukonoposa ; MI'TY. - Marauroropck : MI'TY, 2016. - 1 anekTpoH.

OIIT. JHUCK (CD-ROM). - Pexum JloCTyma:

https://magtu.informsystema.ru/uploader/fileUpload?name=S118.pdf&

show=dcatalogues/5/8824/S118.pdf&view=true . — MakpooOGBEKT.

16.09.20
20 .
IIporoko
aNel

VAN
\
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