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«HanuoHanbHbIN UCCIIE0BATENBCKUM ANepHbIA YHUBEpCUTET «MIU DN
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bakamasp

®opma 00yueHust
Ounas

baiakoBo



He.]'[b npenogaBanud TUCHUIIIIMHBIL

- (hopMUpOBaHHE HABBIKOB M IPHEMOB HAYYHOT'O METO/A TO3HAHHUS;

- obecriedyeHne HEOOXOAMMOTO YpPOBHS 3HAHHWH JJISI YCBOCHHMS CMEXHBIX OOIIETEOPETHYECKHX W
CIEIUAJIBHBIX KYPCOB;

- BBIpa0OTKa TBOPYECKOI'O MOIX0/a K PEUICHNIO HAyYHO-TEXHUYECKUX 33134 U MPo0IeM, ¢ KOTOPBIMH
OyayleMy CHelHMAINCTy MPUIETCS CTOIKHYTHCS Ha IPOU3BOJICTBE.

3aauy U3y4eHUsl TUCLUUIUINHBIL:

- CO3JaHHE Y CTYJE€HTOB OCHOB JOCTATOYHO LIMPOKON TEOPETUYECKOIN MOArOTOBKU B 00JaCTH aTOMHOM
¢u3ukn W sAAepHOM (U3MKM, TO3BOJSIOMIEH OPHEHTHUPOBATHCS B IOTOKE HAYYHOH, TEXHHYECKOH
UH(pOpMaLUU U 00ecreunBaroleld UM BO3MOXKHOCTb MCIIOJIb30BaHUS HOBBIX (PU3MUECKUX NMPUHIIUIIOB B TEX
00JacTIX TEXHUKH, B KOTOPBIX OHU CHELUAIU3UPYIOTCS;

- opMHpOBaHUE y CTYIEHTOB HAyYHOI'O MBIIUICHUS, B YACTHOCTH, IIPAaBUJIBHOCTH TOHUMAaHUS TPaHULL
NPUMEHUMOCTH PA3UYHBIX (PU3MYECKHX TOHITUN, 3aKOHOB, TEOPUH W YMEHMH OIICHUBAaTh CTENCHH
JIOCTOBEPHOCTH PE3YyJIbTaTOB, IIOJIYYEHHBIX C IIOMOIUBIO DKCIEPUMEHTAIbHBIX MWJIA MAaTEMaTUYECKUX
METOJI0B MCCIIEOBAHN;

- YCBOCHHE OCHOBHBIX (PU3NYECKUX 3aKOHOB U SIBJIEHUI COBPEMEHHOW (PU3MKH, METO/I0B (PU3UUECKOTO
UCCIICJOBAHNS,

- BbIpabOTKa y CTYJICHTOB IPUEMOB U HaBBIKOB PEUICHHs KOHKPETHBIX 3a/ad M3 pa3HbIX obOsacTel
($uU3KKY, TOMOTAIOIIMX B JAJbHENIIEM CTyI€HTaM pellaTh MPaKTUYECKUE 3a/1a4H.

- O3HAKOMJICHHE CTYJCHTOB C COBPEMEHHOM ammapaTypoi, BBIYMCIUTEIbHON TEXHUKOW U BBIPAOOTKA
Ha4yaJIbHBIX HABBIKOB IIPOBEICHMS HAYYHBIX UCCIEA0BAHUM.

MecTto aucuumiuHbl B ctpykrype OOII BO
N3yuenue nucuunianabl «Pu3nKa crequanbHasy TPeOyeT OCHOBHBIX KOMIIETEHIIMM, 3HAaHUM, yMEHUN
Y HAaBBIKOB 0OYYaIOIIErocs MO AUCHUIIMHAM:
- «Marematukay, «OHU3HKa.
B xone u3ydenus ¢usnka crenuanbHON 0Oydaroluiics MojiyyaeT 3HAHUS, YMEHMsS U HABBIKM JUIS
YCIIELIHOTO M3YyYEHUs CIEAYIOIIMX IUCHUIUIMH: «MexaHuka»; «PU3UKO-XUMUYECKHUE OCHOBBI TOPEHUS»,
«be30macHOCTh )KU3HENEATENBHOCTIY, « IKOIOTUD.

Komnerenuun o0y4aomierocsi, ¢gopmupyemMble B pe3yJabTaTe OCBOCHHUSA
JUCIHUIIJINHBI
B mpotiecce ocBoeHUS JaHHOM TUCHUTUIMHEI Y CTYJEHTa (GOPMHUPYIOTCS CIEAYIONUE KOMITETCHIINU:
YHUBEPCAIbHBIC
Ko
A HanmeHnoBanme
KOMIIETEH NHaukaTophl TOCTHKEHUS KOMITETEHIIUN
KOMIIETEHIIUH
197011
VK-1 Crocoben
J O — 3-YK-1 3Hare: Metomuku cbopa u 00paboTku HHGMOpPMALNY;
yi ., | aKTyallbHBIE POCCHIICKHE U 3apyOeXHble MCTOYHHMKH WHGPOpMAIUU B
MOUCK, KPUTHUUECKHUI .
cthepe npodeccroHanTbHON ASATENHHOCTH; METOJ] CACTEMHOTO aHAIN3a
aHaJh3 M  CHUHTE3
uHQOpMALIH V-VK-1 YMerh: npuMeHsTh METOJIWKH TOWCKa, cOopa U 00paboTKH
I HMIe)HﬂTB ’ nHpOpMaNUK; OCYIIECTBIATh KPUTHYECKHWA aHAIW3 W  CHHTE3
p . nH(pOpMaLIUY, TOTYYSHHON U3 Pa3HBIX HCTOYHUKOB
CHUCTEMHBIH MOAXOL,
s ClIOHIS B-YK-1 Bmanmers: wMeromamu mioncka, cbopa W 0o0paboTkw,
p KpUTHYECKOTO aHalu3a © CHHTe3a WH(OpMAalUU; METOIAMKOM
MMOCTaBJIEHHBIX
sanau CHUCTEMHOTO TTOIXO0/a JIJIsl PEIICHHsI TTOCTABIICHHBIX 3a/1a4
VKE-1 Cmocobexn 3-YKE-1 3HaTh: OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX THUCIHUIUIVH,
HCITOJI30BaTh METOJIBI MaTEMaTHYECKOTO aHajan3a H MOJICJIUPOBAHUS,
3HAHUS TEOPETUUECKOTO W SKCIIEPUMEHTAITBHOTO UCCIIECIOBAHUS
ectectBeHHOHayuyHbl | Y-YKE-1 VMerh: wucnonp3oBaTh MaTeMaTHYeCKHE METOJbI B
X JTUCITUTUINH, | TEXHHYECKUX TPWIOKEHUSX, PACCUUTHIBATH OCHOBHBIC YHCIIOBBHIE
NPUMEHSTh METOMBl | XapaKTePUCTHKU CIy4alHBIX BEJIHYMH, pelIaTh OCHOBHBIE 3aauu
MaTEeMaTHYECKOIO MaTeMaTHUYeCKOW CTaTUCTUKH; PEIIaTh TUIIOBBIE pacCUETHBIC 3a1a9n
aHamm3a n | B-YKE-1 Bnangers: MeTogaMM MaTreMaTHYeCKOro aHajih3a |




MOJIEJITUPOBaHUS, MOJIETTMPOBAHUA; METOJaMM pEIIEHUs 3ajad aHajlu3a W pacyera
TEOPETUYECKOTO M | XapaKTEepPUCTHUK  (U3MYECKUX  CHCTEM, OCHOBHBIMH  IpHUEMaMH
9KCIIEPUMEHTAILHOT | 00paOOTKH SKCIEPUMEHTANIbHBIX JIaHHBIX, METoJaMH pPaldoThl C
O HCCJENOBaHUS B | IPUKJIAJIHBIMU IPOrPAMMHBIMH IIPOJLYKTAMHU
MIOCTaBJIEHHBIX
3a/1a4ax

YKI-3 | Crmocoben craButh | 3-YKL[-3 3Hath: ocHOBHble npuemMbl 3()(HEeKTHBHOrO yrpaBieHUs
cebe COOCTBEHHBIM BPEMEHEM, OCHOBHBIE
oOpa3oBaTeibHbIE METOAMKH CAMOKOHTPOJS, CaMOpa3BUTHUS M camooOpa3oBaHUs Ha
e MOJ1 | MPOTSKEHUH BCEH KU3HU C HUCIOIb30BaHUEM LIU(PPOBBIX CPEICTB
BO3HUKAOILNE V-VKII-3 VYwmerb: 3(@QeKkTuBHO IUTAHUPOBAaTh U KOHTPOJIUPOBATH
JKU3HEHHBIE 3aJaul, | COOCTBEHHOE BpeMs, UCIIOIb30BaTh
noa0upaTh CHoCOOBI | METOABI CAMOPETYJISLUU, CAMOPa3BUTH U CaMOOOyUYEHHsI B TCUEHUE
peIleHus: U CPEe/ICTBA | BCEW KHU3HU C HCIOIb30BAaHHEM LU(PPOBBIX CPEACTB
pazsutus (B ToM | B-YKII-3 Bnagers: MeTomamu yrnpaBieHUS COOCTBEHHBIM BPEMEHEM,
qucIie C | TexHoNorusIMH ~ TipuoOpeTeHus. Mcnonb3oBaHus ©  OOHOBJICHHUSA
HCII0JIb30BaHUEM COLIMOKYJIBTYPHBIX M HIpO(ECCHOHATNBHBIX 3HAHUM, yMEHUH, U
U(GPOBBIX CPENICTB) | HABBIKOB; METOJUKAMU CaMOPA3BUTHUS U caMO00pa30oBaHUsS B TEUCHUE
JIPYTUX BCel )KH3HU C UCIIOJIb30BAaHUEM ITU(POBBIX CPEACTB
HEO0OXOAMMBIX
KOMIIETEHIINI
obmenpodeccCuoHaIbHBIC
Kon HanmenoBanue
KOMIIETEH WNHukaTopbl 1OCTUAKEHUS KOMIIETEHIIUH
KOMIIETEHIINH
005051
OIIK-3 | Cnocoben npumensaTh | 3-OI1K-3 3HaTh: OCHOBHBIE MaTeMaTHYECKHE MPUIIOKEHUS U
COOTBETCTBYIOIIMH  (pr3HKO- | PU3NUECKUe 3aKOHBI, SBICHUS U
MaTe€MaTUYeCKHil  ammapar, | IpOLeCChl, Ha KOTOPbIX OCHOBAHbl IPUHLHUIBI JAEUCTBUS
METO/IbI aHaJn3a U | 00BEKTOB NPO(ECCUOHATBHOW JESATENIbHOCTH, a TaKXke
MOJIEJTUPOBaHUS, anmnapar TEOpETHYECKOTro U
TEOPETUYECKOTO U | SKCTIEPUMEHTAIILHOTO HCCIIe10BaHuUs
AKCIEPUMEHTAIBbHOTO V-OIIK-3  YMmerb:  HpUMEHATh  OCHOBHBIE  3aKOHBI
UCCJIEIOBaHMSI TIPU PELIEHUM | MATEMaTUKH, (PU3UKH U TEXHUYECKUX HAYK IIPH
npodecCHOHATBHBIX 3aa4 MOJIETTMPOBAHUH TEXHOJOTNYECKUX ITPOLIECCOB
B-OI1K-3 Biasiets: MaTeMaTHYECKAM amliapaTom,
METOJAMH  TEOPETHYECKOTO M JKCIIEPUMEHTAIBLHOTO
MCCJIEIOBaHMSI TIPU PEUICHUH MTPOo(eccroHaIbHbBIX
3aj1a4

OIIK-6 Crnocoben npoBoauth | 3-OIIK-6 3HaTh: cpencTtBa M3MEpPEHHUs DJIEKTPUUECKUX U
WU3MEPEHUS DJIEKTPUUECKUX U | HEINEKTPUUECKUX BEINYMH
HeanekTpuueckux — BenuuuH | Y-OIIK-6  Vmerb: BbIOMpaTh cpeacTBa U3MEpEHUs U
Ha 00BEKTax | MPOBOJAUTH M3MEPEHUs DJIEKTPUYECKHX M HEITEKTPHUUECKUX
TEIIOPHEPTeTUKHI U | BETUYHH
TEIUIOTEXHUKU B-OIIK-6 Bnanets: HaBbIKaMH NIPOBEIACHUS W3MEPEHUH,

00pabOTKM  pe3yslbTaTOB  H3MEPEHUH U  OUEHKH HX
MOTPEIIHOCTH
33Z[a‘ll/l BOCIIMTAHHUS, PCAIU3YEMBIC B PaMKaX 0CBOCHMUA JTUCHHUIIINHBI
B nponiecce ocBoeHUs JTaHHOM TMCHUIUIMHBI PEaTU3yI0TCs CIeAYIONIHE 3a/1a4i BOCIIUTAHUS:
Hanpasienue Co3nanue ycJoBMi, Hcnoab3oBanue Bosieyenne B
/menn o0ecrneynBaOIIMX BOCIIUTATEJIbHOI0 PA3HOILIAHOBYIO
NOTEHIUAJIA Y4eOHOM BHEY4eOHYI0
AUCHHUILINHBI AeSITeJIbHOCTh
[Ipodeccuona | - bopmupoBanue Hcnons3zoBanue 1.Opranuzamusi ~ Hay4HO-
JIBHOE U | KyJIBTYpbI BOCIIUTATEIBHOTO IIPAKTUYECKHUX




TPYAOBOE

BOCIIUTAaHUC

HUCCIEN0BATENLCKON U
MH)KEHEPHOU
nestenbHOCTH (B16)

MOTEHIIMAA TVCIIUTLITAH
npoeccCHoOHATEHOTO MOYJIS
TUISE (dhopMupoBaHUs
WHXEHEPHOTO MBIIUICHUST |
WHXEHEPHOU KYJIbTYpHl 3a
C4eT MIPAKTUYECKUX
CTYJIEHYECKHX HCCIIEJOBaHUM
COBPEMEHHBIX
MIPOU3BOJICTBEHHBIX CHCTEM;
MPOEKTHOM JIESITEIIbHOCTH
CTYIEHTOB IO pa3paboTKe U
ONITHUMHU3AIAH
TEXHOJOTHYECKHUX
CBSI3aHHOM ¢
pealIbHBIX
MIPOU3BOICTBEHHBIX
MIPOXOKICHHS yepes
pa3zHoOOpa3HbIC UTPOBBIC,
TBOpUYECKUE, (PecTUBATBHBIC
(dhopMBbI, TpeOyromIe aHaInu3a
CJIOKHOTO o0BeKTa,
IMOCTAaHOBKH  OTHOCHTEIIHO
HEro  mpeoOpazoBaTEIbHBIX
3a/1a4 ISl UX ONTUMAJIBLHOTO
pelIeHHUS.

CUCTEM,
perieHuemM

3a/1a4;

KOH(epeHIMiA u BCTped C
BEAYIIMMHU CHEIHaTUCTAMH
NPENpUATHA  TOpoaa |
BETEpaHAMHU aTOMHOM
OTpAaCIIH.

2. Opranuzanus u
MPOBEJICHUE  TPEAMETHBIX
ONMMIIMA], M Y4YacTHE B
KOHKYypCax
npo¢eCcCuOHATHLHOTO
MacTepCTBa.

3.Yyactue B €XEroJHBIX
aKIUSIX CTYICHYECKHX
CTPOUTEINIbHBIX OTPSIOB

CTpykTypa u coaepkaHue y4eOHOM IMCIUTIIHHbI
JucnumninHa mpenogaercs cryaeHTam B 3-eM cemectpe. OOmas TpyZOEMKOCTh TUCIUILIMHBI
cocraBisgeT 3 3aueTHBIX equHUITEL, 108 ak. gacos.

KajengapHbiil niian

Buabl yueOHoit
AeATEeJIbHOCTH
= (uac.) Makcn
5 E HaumenoBanue % e ATTecTanus Miﬁ;“
! & pasjena/TeMsbl = 5 pa3aeia
2 2 2 0as
- 4 JUCIHHUILINHDBI 3 = (¢popma)
z = = = 3a
e = & = pasae
s  E| €| & &
/M = = = | O
1 | BonHoBas onTHKa. 14 2 2 |10 YO
1 2 | TenyioBoe U3IIydeHHeE. 14 2 - 2 |10 30
3 | KopmyckynsipHO-BOJHOBOH 14 2 - 2 |10
Jyaan3M.
4 OCHOBEI KBaHTOBOH | 14 2 - 2 |10 T
MEXaHHUKH.
2 5 | KBanrToBas teopust TBepmoro | 17 - - 2 |15 30
Tela.
6 | OCHOBHI siTepHON (HU3HKHU 35 8 - 6 |21
Bun npomexxyTouHOM aTTecTanuu 3auer 40
Hroro 108/ | 16 - 16/ | 76 100
12 12




ConeprxaHue JIeKIHOHHOTO Kypca

Tema Jexuuu.
Bomnpocel, oTpadaTsiBaeMble Ha JIEKIHH

YuedHo-
Bcero | Mmeroamuecko
JacoB e
o0ecreueHue

KorepenTHocTs. WutepdepeHuns  3I€KTPOMArHUTHBIX BOJIH.
MmuoronyueBas unrepdepenuus. I[lpunnun [roiirenca u [oiirenca-
O®penens, 30HbI PpeHens, momans 30H DpeHens, aMIUIMTyAa
BOJIHOBOTO (PpOHTA

Judpakuus  JJEKTPOMATHUTHBIX BOJIH Ha  OTBEPCTUM U
nepuonuieckoil crpykrype. Hudpakuus Ppenens u Ppaynrodepa.
IMossipu3anmMsa  JIEKTPOMAarHUWTHLIX BOJH. llomsgpusamus 1npu
oTpaxxeHuu. Yron bprocrepa. Jlucnepcus cBera. DiieMeHTapHas TEOPUs
JUCIIEpCUU

2 1234

TennoBoe u3jiyyeHne U ero xapakrepucrTuku. 3akoH Kupxroda mis
TEIJIOBOTO  M3JIYYCHMs. IKCICPUMEHTAIbHBIC 3aKOHBI HM3Jy4eHUS
a0COIOTHO YEPHOTO Tena.

2 1234

KBanroBbiii xapakrep mu3iay4deHus. Q@opmyna Ilnanka. U3nydenue
peanbHbIX  Ten.  Doroaddexr. Onwitel  CroneroBa. YpaBHEHHE
Oiinmreitna s potorddexra. Dddexkr Komnrona. KopmyckynspHo-
BONHOBOW nyanmsMm. Teopus ne bpoinnsa. MHreprperanus BOJIHBI-
yacTuilpl. BoaHOBOI nmakeT. BoiHa BeposiTHOCTH

2 1234

Crpoenne aroma. Teopus aroma Bomopona no bopy. CoorHomeHue
HeomnpeneneHHocTeil. OnepaTopsl B KBAHTOBOM MEXaHUKE. YpaBHEHHUE
Illpenunrepa. Ypasuenue Illpeaunrepa mud aroMa BOJOPOJA.
KBanroBass Teopusi aroma Boaopoaa. KsaHToBbie uucna. [Ipuniun
ITaynu. IIpocreimue ciaydan IBUKEHUS MUKPOYACTHULL: IIOTEHLIUAIbHBIN
AIIUK C OECKOHEYHO BBICOKMMHU CTEHKaMM, MOTEHIMAIbHBIN SLIUK CO
CTEHKaMHU KOHEYHOU BBICOTBI.

2 1234

Buabl paiMoakKTHBHOIO M3JIy4YeHHs. DJIEMEHTApHBIEC YaCTULIBI.
®yHaamMeHTalnbHble B3auMoieicTBus. JledekT Macc 1 aHeprus cBA3U
HYKJIOHOB B sipe. Mozenu CTpoeHHs U OCHOBHBIE CBOMCTBA siipa. Buabl
PAAM0AKTUBHOIO pacnana. KoJmuecTBeHHbIE XapaKTEPUCTUKU
pacniazga.

I'amma-usaydenue. ['amma - kBauThI (hoTOHBI). O6NACTH TAMMA-
M3JTy4EHHS Ha LIKaJe JUIMH 2JIEKTPOMarHUTHBIX BOJIH. S iepHbIe
MIPOLIECCHI, IPU KOTOPBIX BO3ZHUKAIOT raMMa — KBAHTBI DHEPreTHUYECKUE
CIIEKTpPBI TaMMa - KBaHTOB. B3aumoielicTBue raMmMa - KBaHTOB C
BEIL[ECTBOM.

OO0mme cBeeHH O AICPHBIX B3aUMOJEHCTBHUSIX.

Pa3HOBUAHOCTH SIEPHBIX B3aMMOAECHCTBUI. 3allUCh AJIEPHBIX PEAKIUMN.
Knaccugukarus sinepHbIx peakuuil. 3aKOHbI COXpaHEHHs MPH SEPHBIX
B3auMOIeUCTBUAX. OCHOBHBIE XapaKTEPUCTUKH SIIEPHBIX PEAKIIUM.

8 1234

IlepeyeHb NPAKTHYECKUX 3AHATHH

HanMeHoBaHue 3aHATHS. Bcero yacoB | YueGHO-MeTOAMY.

Bomnpocel, oTpadarbiBaeMble HA 3AaHATHH.

odecreyeHue

Nurepdepennusas  cBera. KorepeHTHOCTH B~ OMNTHKE. 2
OcyiecTBiieHne KOI€pPEHTHBIX BOJIH B ONTHKE.

5,6




WnTtepdepomerprl. CTosiune 3I€KTPOMArHuTHHIE BOJIHBI.
Judpaxuus ceera. [Ipunnun [Noiirenca-®penens. Audpaxius
Openens. dudpakuus Opaynrodepa. JAudpakinonHas pemerka.
Ioasipuzanms cBera. PacnpocTtpanenue cBera uepes rpaHully
nByx cpen. @opmyinbl OpeHens U CIeICTBUS U3 HUX.

TemoBoe wH3Jy4yeHHEe MW €ro XapaKTePUCTHKH. 3aKOH 2
Kupxroda a1 TEmIoBOro HU3Iy4eHHs. IKCIEpPUMEHTAIbHBIC
3aKOHBI U3JIy4€HUS a0COIIOTHO YEPHOTO Tena.

5,6,7

KBantoBbiii xapakrtep usziayudenusi. Doroadpdexr. YpaBHeHue 2
OnHmreitna 1 porodddexra. dpdext Komnrona.

56,8

Crpoenne atoma. Teopus aroma Bogoposa o bopy. 2

56,8

Ypasuenue Ilpeaunrepa. IIpocreiimme ciaydan IBUXKCHUS 2
MHUKPOYACTHUI: TOTEHIUAIbHBIN MUK ¢ OECKOHEYHO BBICOKUMHU
CTEHKAMM, ITOTCHUMAIbHBIA SIIUK CO CTEHKaMH KOHEYHOU
BBICOTHI.

5,6

OcCHOBHBIC XapPAKTePHUCTHKH fi/iep. DJIEMEHTAPHBIE YaCTHUILBI. 2
@dynnamenTanabHble B3auMojeiicTBus. Jlepekr macc m sHEprus
CBSA3M HYKJIOHOB B snupe. Monenn CcTpoeHuss M OCHOBHbIE
CBOWCTBA sAJIpa.

5,6

Buabi PAIMOAKTHBHOIO pacnaja. KonuuectBeHHbIE 2
XapaKTepUCTHKU pacnafa. Bunel pacnamoB. OmnpeneneHue
SHEPrUM paclaioB.

5,6

Snepuas peakunusi. JHeproBblaeseHue. Kananbl sAepHBIX 2
peakiuii. Knaccudukarus. DK30TEpMHUECKHE u
sHJI0TepMuUeckue peakuuu. [Topor peakuuu.

5,6

JlabopaTopHbie padoTHI He MPEeIyCMOTPEHbI Y4eOHbIM IJIAHOM

3aaHus I CaMOCTOSATEIbHOI Pad0Thl CTYACHTOB

BEITMYMHBI W3NIy4YeHUs. VIHTeTpanbHbIe U CHEKTPATbHBIE XapaKTEPUCTHKU
u3nydeHus. TemnoBoe paBHOBecHOe wu3lydeHue. McmyckarenbHas U
MOTJIONIATENIbHAS CIIOCOOHOCTH Tela. AOCOJIOTHO YEPHOE TEO0. 3aKOHBI

Beero Y4ebdHo-
Bonpocs! 1J1s1 cCaMOCTOATEIbHOT0 U3Y4YeHUs], 3aJaHUS qacop | METOAHUECKOE
ol0ecrieyeHue
KorepenTHocTs. Wntepdepenius 3JIEKTPOMAarHUTHBIX BonH.| 10 1234
MtuoronyueBass uHTtepdepenuus. Ilpunnun [roiirenca u Trolirenca-
Openensi, 30061 Openens, mwiomanb 300 OpeHens, aMITUTYAa BOJTHOBOTO
¢dpoHTa
Judpaxuus 31eKTPOMATHUTHBIX BOJIH HA OTBEPCTUH U MEPUOIHMUECKON
cTpykrype. dudpakuus @penens u @paynrodepa.
IMonsipuzanms  3JeKTPOMATHUTHBIX  BOJH. [lomsgpusanus  npu
oTpaxxeHUU. Yron bprocrepa. Jlucriepcusi cBeta. DleMEHTAapHAs TEOPHUS
JUCTIEPCUU
3aKkoHBI TEIUIOBOIO W3Jdy4YeHHsi. Bunbl w3inyueHus. Duepreruueckue | 10 1,2,3,4




TEIJIOBOTO M3NydeHus: 3akoHbl Kupxroda, Credana-bonbimana u Buna.
®opmyna Panes-/xunca. “YnpTpaduoneroBas katactpoda”. ['mmotesa
KBAHTOB YHEPIHH.

KopnyckyasipHo-BOJIHOBO#M AyaJiu3M B CBETOBBIX siBJIeHHsAX. Dopmyrna
[Inanka W cnencTBUS, BHITEKAOIIME W3 Hee. SIBIeHHE BHEIIHEro
doTtoadekra u ero 3aKoHbI. YpaBHeHHE DWHIITEHHA 1 hoTodPdekTa 1
€ro SKCIepUMEHTaIbHas NpoBepka. BuyTrpenuuii ¢porosdpdexr. DoToHsl,
UX dHeprus, Macca u umnyisc. Dpdext Komnrona.

I'unioresa ne bpoitinsg 0 ABOMCTBEHHON KOPITYCKYJISIPHO-BOJIHOBOW MPUPOJIE
4yacTHIl BellecTBa u ee noarsepxaeHue. (OnwitT JleBuccona u Jxepmepa).
CpoiictBa BosH ae bpoitna. CooTHomieHHe HEOINpeneaeHHOCTeR
['eit3enOepra.

10

12,34

ATOMHBIE CHEeKTPbl M HX 3aKoHoMepHocTH. [locrosiHHas Punbepra.
O6o06mennas bopmymna banbemepa. CriexTpanbHble TEPMBI.
KomOunanmmonnsii mpunnun Puna. Mogens atoma TomcoHa u ee
HENPUMEHUMOCTb JUIsl ONMCAHMS JIMHEWYaThIX ONTHYECKUX CIIEKTPOB.
OmnsiTel Pesepdopaa mo paccesuuto anbda- yactun [lnanerapuas moaens
aToma, ee MpoBepKa U ee HepocraTku. KBaHToBBIE nOCTYyNnaTEl bopa u ux
sKcriepuMenTansHoe nonareepxkaeHue. (Onbsit @panka u ['epua). Teopus
CTpOEHHS BOAOPOJ000100HBIX aTOMOB 110 bopy. Yuer nBuxenus sapa B
teopun bopa. MarnutHbele cBolcTBa atoma B Teopuu bopa. HemoctaTku
Teopuu bopa.

10
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OcHoBHbIE N0/102KeHUs] KBAHTOBOI MexaHukHu. (BoinHoBas ¢pyHkius, ee
HOPMHPOBKA, CPEJHME 3HAUEHUs, ONepaTopbl HUMIYJIbca M SHEPIHH).
BonnoBoe  ypaBuenue Illpenunrepa. CramuoHapHoe  ypaBHEHHE
HIpenunrepa. IlpumeHenne KBaHTOBOM MEXaHUKHU K MPOCTEHIINM 3a7a4yam
O CTallMOHapHBIX COCTOSHUAX dYacTUlbl. (YacTuima B MPSAMOYTOJbHOMN
noTeHUuanbHOU simMe. IIpoxokaeHuwe dYacTuibl depe3 NpsIMOYTOJIBHBIN
noTeHuuanbHbI Oapbep. KoapduimeHTs oTpakeHus U Mpo3pavyHOCTH).
KBaHTOBO-MexaHMUeCKast TEOPHUsI aTOMa. DJIEKTPOH B BOAOPOAONOJ00HOM
aToMe. DHEpPreTUYeCKui CIeKTp AIeKTpoHa. KBaHTOBBIE YMCIa: IJIaBHOE,
opOUTaNbHOE U MAaTHUTHOE OpOUTAIBHOE.

15

12,34

OcHOBHbIE XapaKTEPUCTUKU ATOMHBIX siJep.

CocraB, cTpykTypa, oOo3HaueHus suep. Pasmepsl u Qopma sgaep.
MaccoBoe umcio U 3apsi. XapakTEPUCTUKU HEUTPOHOB M MPOTOHOB.
Macca u sHeprust cBs3u. Buabl sHeprum CBsi3U. DHEPrUsi CBS3U BCEX
HYKJIOHOB. YJI€NbHas »JHEPrus CBA3M. OHEPrUU CBSI3U OTIEIbHBIX
HykioHoB. dopmyna Baiiizekkepa u ee ananms. pyrue Gopmynsl s
macc siaep. Jdedekt maccel. BripakeHue sHepruii cBs3u U JeeKTa MacChl
yepe3 IeKPEeMEHThl Macchl. Y ClIoBUs yCTOWYMBOCTH siiep. CTaOusbHbIE U
HecTaOuJbHBIE HYKIHABL. Ta0muima HYyKIHWAOB U €€  OCHOBHBIE
0COOEHHOCTH.

Aasda-pacnan. [Ipupona ansda-gactun. [IpeBpamenus saep npu anbda-
pacmane. DHeprusi aibda - pacrnaga. PacmpeneneHue SHEPrUM MEXIY
anb(ha-gacTUIICH U SIAPOM OTIIAuH.

Bera-pacnan. OcHoBHBIE cBOMcTBa OeTa-uacTuil. [IpeBpaiienus saep npu
Oeta-pacriage. DHeprusi 0era-pacmana. Y CIOBUS YCTOMYHBOCTH SIACP IO
OTHOINICHHIO K OeTa-pacnamy

Il'amma-uznyyenne. ['amma - kBanTel (oronsr). OOmact ramma-
U3Iy4eHUs] Ha IWIKale [UIMH DJIEeKTPOMAarHUTHBIX BONH. SmepHble
MPOIIECCHI, TTPH KOTOPHIX BO3HHUKAIOT TaMMa — KBAHTHl DHEPreTUYECKUE
CIIEKTphl TaMMa - KBAaHTOB. B3ammonelcTBhe TramMmMa - KBaHTOB C

21
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BEICCTBOM.

OO0mme cBegeHNs O 1/IePHBIX B3aUMO/EHCTBHUSIX.

Pa3HOBUAHOCTH AIEPHBIX B3aUMOJCUCTBUM. 3amUCh SAECPHBIX pPEaKIIMil.
Knaccudukanus saepHbIX peakiuid. 3aKOHBI COXPAHEHHS TMPH SICPHBIX
B3auMOICUCTBUAX. OCHOBHBIC XapaKTEPUCTUKHU SJICPHBIX PEAKIIUM.

PacuerHo-rpadguyeckasi padoTa He MpeIyCMOTPEHA Y4eOHBIM IVIAHOM
KypcoBasi padoTa He npexycMoTpeHa Y4eOHBIM INIAHOM

Oo0pa3oBaTeibHbIE TEXHOJIOTHHI
[Ipyn peanm3amuu y4eOHOTO Marepwalia Kypca HCIONB3YIOTCS pasludHble 00pa3oBaTelbHBIC

TEXHOJIOTHH, CIIOCOOCTBYIOIIME CO3JaHUI0 aTMoc(hepbl CBOOOTHON M TBOPUYECKOW TUCKYCCHM KaK MEXIY

IpernoaaBaTeyieM U CTyJEeHTaMH, TaK U B CTyJeHYecKol rpymme. Llenpio mpu 3ToM sBIseTCs BBIpa0OTKa y

CTYJICHTOB HaBBIKOB M KOMIIETEHIIUI, TO3BOJISIOIIMX CAMOCTOATEILHO BECTU UCCIIEA0BATENbCKYIO M HAYYHO-

MeJaroru4ecKyro padory.

[Tpu u3ydenun nucuuiuinHbl «DU3uKa crienuagbHas» MPUMEHSIOTCS CIEAYIolne 00pa3oBaTelbHbIC

TEXHOJIOTHH:

—  KJIACCHYECKOE JIEKIIMOHHOE 00yYeHHE C UCIOIb30BAaHUEM HATJIATHBIX TTOCOOMIA;

— MPOBEJECHUE JICKIIUN TP MOJIEPIKKE MYJTbTUMEINA;

— TIPOBEJECHUE NPAKTUYECKHUX 3aHATHUH C PEIICHUEM IPUMEPOB y JOCKH, a TaKXe MpPU MOIACPKKE
MyJIbTUMENA, CAMOCTOSITEIbHOE PEIICHUE 33/1a4 O0OYYAIOIIMMUCS B IPUCYTCTBUU MIPEMOIaBATEIS;

— MpoOJIEMHBIN TTOIXO;

— Pa3HOYPOBHEBOE 00y4YEHUE;

— CaMOCTOSITeNIbHOE M3YyYeHUE IUCIMIUIMHBI OOYYaIOIIMMHUCA MPU TMOMOIIM Y4YeOHBIX IE€YaTHBIX U
3JIEKTPOHHBIX U3AaHUN;

— uH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU — B WHCTUTYTE UMEIOTCS CIelHaTIN3UPOBAHHBIC
MOMEMICHUsT [IJII CaMOCTOSITEIbHOW paboThl, 00OPY/IOBAaHHBIE TEPCOHAIBHBIMU KOMIBIOTEPAMU C
BBIXOZIOM B IHTEpHET U ¢ JOCTYINOM K 3JIEKTPOHHO-OMOINOTEUHOW CUCTEME;

— METOJIUYECKHE yKa3aHus (B TOM YUCIIE B JIEKTPOHHOHN (hOpPME) MO Pa3TMIHBIM pa3fieiaM JTACIUILIAHEI.

CamocTtosaTenbHas paboTa CTyAEHTOB MPOBOAUTCS O] PYKOBOJCTBOM IpernoaBaTenieil, ¢ OKa3aHueM

KOHCYJIBTAIMI ¥ TIOMOIIH TPU MOATOTOBKE K KOHTPOJIBHBIM paboTaM, BHIMOTHEHUHU JOMAITHHUX 3a/IaHUM

DoH/ OLICHOYHBIX CPEICTB

q)OHI[ OLNCHOYHBIX CPCACTB IO AUCHUILINHE obecrieynBaeT MPOBEPKY OCBOCHUSA IINIAHUPYCMBIX
pe3ynbTaToB 00y4eHMsI (KOMMIETEHUMH M HMX HHAUKATOPOB) IOCPEACTBOM MEPONPUATUN TEKYIIETo,
py6e>KHor0 " IPpOMCIKYTOUYHOT'O KOHTPOJIA TTO JUCIHUIIIINHEC.

CBs13p Mex1y GOpMUPYEMBIMU KOMIIETEHIIUSIMU U (pOpMaMU KOHTPOJIS UX OCBOCHHS MPEJCTABIIEHA B
cieayronien Tadauue:

HaumenoBanue
Ne Konx n HauMeHOBaHWE HHIUKATOPA HanmenoBanune

KOHTPOJIUPYEMBIX N
n/m JOCTH>KEHHS] KOMIIETEHIIUI OLICHOYHOTO CPEJICTBA
pa3zienoB (TeMBbI)

Bx0/1HOI KOHTPOJIb

Bomnpocs! BxoiHOTO
KOHTPOJIs (YCTHO)
ATTecTranys pa3aenoB, TEKYIIMA KOHTPOJIb YCIIEBAEMOCTH

1 | BxoaHoi KOHTPOJIH

1 Pasnmen 1, 2 3-VK-1, V-VYK-1, B-YK-1, Y-YKE-1, [IpakTrueckue 3aHATHS
B-VYKE-1, 3-YKE-1, 3-VKII-3, V- YcTHbIN onpoc B popme
VKII-3 , B-YKII-3 , 3-OIIK-3, co0ece0BaHMUsI, TECT

VY-OIIK-3, B-OIIK-3, 3-OIIK-6,
Y-OIIK-6, B-OIIK-6
[IpomexxyTouHas arrecranus




3-YK-1, ¥-YK-1, B-YK-1, Y-VKE-1,
B-YKE-1, 3-YKE-1, 3-YKII-3, V-

1 | 3auer VYKII-3 , B-YKII-3 , 3-OIIK-3, Bompocsr k 3aueTy(ycTHO)
VY-OIIK-3, B-OIIK-3, 3-OIIK-6,
VY-OI1K-6, B-OITK-6

BxoaHoii KOHTPOJIB ITpeIHA3HAYEH /U1 BBIBJICHUS IPOOEIOB B 3HAHUSX CTYIEHTOB U TOTOBHOCTH UX
K MTOJTyYECHUIO HOBBIX 3HaHUH. OIEHOUHbIE CPECTBA IJIs1 BXOAHOTO KOHTPOJIS PEACTABISIOT cO00# BOMPOCHI,
KOTOPBIE 3aJIal0TCsI CTYJICHTaM B YCTHOH (opme.

Bomnpocsl k cobece10BaHUIO
1 Cxopoctb. Ee KOMIIOHEHTHI O AEKAapPTOBBIM KOOPIAMHATHBIM OCSIM. BbruncieHue npoiieHHoro myTH.
2. Yckopenue. Ero KOMIIOHEHTSHI 110 1I€KapTOBBIM KOOPIMHATHBIM OCSIM.
3. TanreHnuambHOE, HOPMAIBHOE U TMIOJIHOE YCKOPEHHSI.
4. VYrioBasi CKOPOCTb U YIJIOBO€ ycKOpeHue. CBsI3b MEXAY YIJIOBBIMU U JIMHEHHBIMU CKOPOCTSIMU U
YCKOPEHUSIMHU.
5. [IIpunnumn otHocutenbHOCTH I 'anmunes. [IpeoOpazoanus ["anumes.
6. 3axonsl HetoToHa. I"paHUIBI IPUMEHUMOCTH KIACCUYECKON MEXaHUKH.
7. Pabora u moutHOCTh. PaboTa IeHTpanbHbIX CUJI U CHJI OJTHOPOJHOI'O CUJIOBOTO IOJIS.
8. TloTeHumanbHas SHEPrUs YACTUIBI BO BHEITHEM TI0JI€ CHIL
9. TlorenumaneHas sHEprus 1eOPMUPOBAHHON NPYKUHBI.
10. 3akoH coxpaHEHUs YHEPTUH JUIS YACTHUIIBI ABHKYIICHCS B KOHCEPBATUBHOM IOJIE CHJL.
11. Cas3b MeXAy NOTEHIUATBHON YHEPTHEH U CHIION.
12. TloreHnmanbHas siMa ¥ MOTEHIIMAIBHBIN Oapbep. Y CIIOBHS paBHOBECHSI MEXaHUYECKON CHCTEMBI.
13. Kunerunueckast sHeprus MarepuaibHON TOUKHU U CUCTEMbI MATEPUAIbHBIX TOYEK.
14. TloTeHuuanpHas YHEPrHs B3aUMOICHCTBUS.
15. Dueprus rpaBUTAlIMOHHOIO B3aUMOJIEHCTBUS IBYX MaTepHalIbHbIX TOUEK.
16. 3akoH coxpaHEHUs SHEPTUH IS CUCTEMbI B3aUMOICHCTBYIOLINX MaTepPHAIbHBIX TOYCK.
17. TlonHast MexaHHWYecKas SHEPTUsl 3aMKHYTOM CUCTEMbI MaTepHAIbHBIX TOYEK.
18. 3akoH coxpaHEHHs UMITYJIbCA CUCTEMBI B3aNMOACHCTBYONMX YacTull. CHcTeMa IIeHTpa Macc.
19. Ilentp macc. /IBmxkeHHE LIEHTPa MAcC CUCTEMBbl MaTepHaIbHBIX TOYEK.
20. AOcoOTHO yripyroe u abCONFOTHO HEYIPYTroe IEHTPATBLHOE COYAapeHue IBYX MIapoB.
21. MoOMEHT UMITyJIbCa YaCTUIbl OTHOCUTENILHO TOYKU U OTHOCUTEIBHO OCH.
22. YpaBHeHHE U1 TPOU3BOTHON MOMEHTA UMITYJIbCA TI0 BPEMEHH.
23. 3aKOoH COXpaHEHHS MOMEHTA UMITYJIbCa CHCTEMBI B3aUMOJICHCTBYIOIINX MAaTEPUATBHBIX TOYEK.
24. Cubl MHEpIUH.
25. OTHOCUTENBHOCTH MOHSTHS OJHOBPEMEHHOCTH.
26. IIpeobpazoBanus JlopeHia.
27. JlnvHa Tena B pa3HBIX CHCTEMAax OTCUETA.
28. IIpoMexxyTOK BpeMEHHU MEX1y COOBITUSMHU B Pa3HbIX MHEPIMAIBHBIX CHCTEMAX.
29. UntepBan. Ero nHBapuaHTHOCTS.
30. Bpemenu-nogo0HbIE U MPOCTPAHCTBEHHO-TIOJJOOHBIE HHTEPBAJIBI.
31. PenstuBHCTCKOE IPeOOpa3OBaHUE CKOPOCTEH.
32. PensTuBHCTCKOE BBIpQXXEHUE JUISI UMITYJIbCAa M YPABHEHUE TUHAMUKH YaCTHUIIBI.
33. PensatuBHCTCKOE BBIpAYKEHUE JIJTSI SHEPTHH.

IIIkajia oneHUBaHUs 00y4aKOLIErocsi HA BXOJHOM KOHTpOJIe

Bbanabl
TpeGoBanns kK 3HAHUSIM, YMEHUSIM 1 HABBIKaM 00y4aroLIerocs peiTHHIOBOM
OLICHKH
OOyuaronuiicss OTIMYHO BJAJEET OCHOBHBIMU NOHSATHUSMH MAaTEMaTUKH, (U3UKH, 5

HayepTaTesIbHOM reOMETpUM U WHXKEHEPHOW rpaduku, 3HAeT U yMEEeT MPUMEHSThH
OCHOBHBIE (DOPMYITBI M 3aKOHBI, MOKET pellaTh HECTAHAAPTHBIC 33 IaUH.

OOyuaromuiicsi XOpOIIO  BJaJA€eT OOJBIIEH YacThI0 OCHOBHBIX TOHSTHI 2-4
MaTeMaTHKH, (U3MKH, HauepTaTeIbHOW reOMETPUHN U MH)KEHEpHOW rpaduKu, 3HAET




RBPBOoOo~NOA~WNE

20.

21.
22.
23.

24.
25.
26.
217.
28.
29.
30.

U yMeeT NMPUMEHSATh OCHOBHBIE (DOPMYIIBI M 3aKOHBI, BJIAICET METOAUKON pEIIeHUs
TUIIOBBIX 3a/1a4.

OOyuaronuiicss HWMeEeT yIOBICTBOPUTEIbHBI YPOBEHb 3HAHUS MAaTEMaTHUKH, 1
(bu3MKKM, HauepTaTeIbHOW T€OMETPHUH M MH)KEHEPHOU rpaduku, 3HAeT OCHOBHBIC
(hopMyIIBI M 3aKOHBI, CIIOCOOCH pelaTh NPOCTEHIINE 3aJauu.

OOyyaromuiics NPakKTUYECKU HE OBJIAJEN 3HAYUTEIHHOM YacThi0 MPOrpPaMMHOIO 0

MaTepuajia U He BIaJIeeT BOKHEHIIUMH WHCTPYMEHTAMH MaTeMaTHKH, (pU3uKu u
HayepTaTeNIbHOIl T€OMETPpUU U WHXKEHEpHOW rpaduky, HE yYMEeT peliaTh Jaxe
TUIOBBIX 33/1a4.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.

OuneHo4HBIE CPeCTBA IS TEKYLIero KOHTPOJIA
Bonpocsl k codeceqoBanuio no pasgeny 1

TennoBoe 1 JTIOMUHECIICHTHOE U3TY4YEHUSI.

XapakTepUCTUKH TEIUIOBOTO U3ITYUCHHUS.

3akon Kupxroda. BeiBozps! 3 3aKoHa.

3akon Credana-bonbnmana.

3akonsl Buna.

®opmyna Panes-Jxunca. «Ynprpaduoneronas katactpodar.

3akon uznyuenus [Lnanka.

OnTudeckasi TUPOMETPUSL.

Buemmnnii porosaddexr. 3akonsr CtoneroBa st BHEMHET0O GoTodddekra.
YpaBHeHust DUHIITEIHA 1s1 OAHO- 1 MHOTO(OTOHHOTO oTodddeKTa.
Buytpennuii potosdpekr.

TopmosHoe pentreHoBckoe uznyuenue. O0patHbil GoTodPdexT.
KopryckynsipHO-BOTHOBAst ABOWCTBEHHOCTH CBeTa. Macca 1 UMIyJbC (DOTOHA.
JlaBieHue cBeTa.

Oddext Komnrona (sxcriepumenT, hopmyna)

BeiBog popmyiel a¢ppexra Komnrona.

Mopens aroma Pezepdopna.

CrexTpasbHble 3aKOHOMEPHOCTH Il aTOMa BOAOPO/A.

[Toctynater bopa. ®opmynbl pacuera paguyca OpOUTHI M DHEPTHUSU DJIEKTPOHA; MEPBBIM OOPOBCKUIA

panuyc; OCHOBHOE U BO30YKJIEHHOE COCTOSTHUE JIEKTPOHA.

3Hepr1/1$1 HOHU3aAlUH, OIPCACICHUC YaCTOTbl MCITYCKACMOI'0 HJIM IIOIJIOIacMOro KBaHTa. Cxema

JHEPreTUYECKUX YPOBHEW aTOMa BOAOPOJA.
Jnuna BosiHb! Jle-bpoins.

9KCHepI/IMCHTaJIBHBIe MNOATBCPIKACHUSA THIIOTC3bL ,ue-Bpoﬁnﬂ: OIIBITHI I[BBI/ICCOHa )51 Z[)KepMepa.

DKCIepUMEHTaIbHbIC TOTBEPKACHUS THIIOTE3bI Je-bpoitns: onbiTel ToMcoHa U TapKOBCKOTO; OIBITHI

bubepmana u nip.
IToHsiTHE KBAHTOBOW CYNEPHO3ULIUN U CMECH.
OnbIT ¢ ABYMS ILEISIMU JJIs1 CBETa M MAaKpOOOBEKTA.
OmnbIT ¢ 1ByMs IIENSAMU IS DJIEKTPOHA.
OnBITHI ¢ ABYMSI IESIMHE TS PYIIEPEHOB.
Vpasuenue lllpenunrepa.
OuU3NYECKUl CMBICI U CBOMCTBA MCU-()YHKITUH.
Yactuia B 0IHOMEpPHOM 0€CKOHEUHO TITyO0KOW MOTEHITUATBHOM sIME.

IIkana oueHnBaHus 00y4awerocs Ha codece0BaHMHU MO pasaenay 1

HEOOXOIMMBbIE TPAKTUYECKHE HaBBIKM pPA0OTHI C MaTepUajoM IOJIHOCTBIO
chopmupoBanbl. OOydaOIMUKCS HWCYEPIBIBAIONIC, MOCIEAOBATEIbHO, YETKO U

Bbamisl
peiTHHIO
YpoBeHb 0CBOEHMSI MaTepHuasia N
BOii
OI[EHKH
Teopernueckoe conep:kaHue IUCHUIUIMHBI OCBOCHO IMOJIHOCTHIO, 0e3 MpoOeNoB, 13-15




JIOTUYCCKHN CTpOﬁHO H3jaract marcpuaj, yYMCCT TCCHO YBA3BIBATH TCOPUIO C
HpaKTHKOfI, BJIaACCT PAaSHOCTOPOHHUMHU HaBbIKAMU W TIPpHUEMaMU BbIITOJTHCHHA
MPAaKTUYECKUX 3aJad, IPUYEeM He 3aTPYIHSETCA C OTBETOM IPU BUIOM3MEHEHUU
3aaHUM.

TeopeTnyeckoe coAepKaHUE MAUCUUILIMHBL OCBOEHO IPAKTUYECKH IOJIHOCTHIO, 10-13
oOyyaroluiicss TpaMOTHO W IO CYHIECTBY H3JlaraeT Marepuall, He JOoIycKas
CYIICCTBCHHBIX HGTO‘-IHOCTG?I, MMpaBUJIBHO MNPUMCHACT TCOPCTUYCCKUC ITOJIOKCHUA
IpU pEIIeHUH MPAKTUYECKUX BONPOCOB U 3aJay, BIAZeeT HEOOXOJUMBIMU
HaBbIKaMU U IPpUCMaMH UX BBIITOJIHCHUA.

Teopernueckoe cojep)kaHUE JIUCHMIUIMHBI OCBOSGHO YacTHYHO, OOYyYarOIIUMACS 9-10
MMEET 3HAaHWS TOJbKO OCHOBHOIO Marepuana, JOMYyCKaeT HETOYHOCTH,
HEJ0CTATOYHO NpaBUJIbLHBIC (hOpMYITUPOBKH, HapyIIeHUs JIOTHYECKON

[IOCJIEAOBATEIBHOCTH B M3JIOKEHUM MaTepuajla, HO TpoOensl He HOCAT
CYLIECTBEHHOI'O XapakTepa, HEOoOXOAMMbIE IPAKTUYECKHE HaBBIKM palbOThl C
OCBOCHHBIM MaTepHajoM B OCHOBHOM C(OPMHPOBAHBI, OJHAKO OOYyYaroIIUiics
VCHBITHIBACT 3aTPYAHEHUS IIPU PELICHUH NPAKTHUECKUX 3a1a4.

Teopernueckoe copep)kaHue AUCHUIUIMHBI OCBOCHO YAaCTHYHO, OOydarouIuiics 0-8
JIONYCKAeT CYLIECTBEHHbIE OIIMOKHU, HE BUJIUT B3aUMOCBSA3HM TEOPUHU C MPAKTHKOH,
HEOOXOJMMBIC TIPAKTHYECKUE HABBIKU pabOTHI HE C(HOPMHUPOBAHBI, OOIBIIMHCTBO
IPEJYCMOTPEHHBIX pabodell NporpaMMoi IUCHMIUIMHBI YYeOHBIX 3aJaHUl He
BBINIOJHEHO. HeoOXxonuma  [OMOMHUTENBHAsT —CaMOCTOATENbHAas paboTa  Haj
MaTepHalloM Kypca.

YcBOeHHE 3HAHWI HA TMPAKTUYECKUX 3aHATHSIX [0 TeMaM paszeiia | mpoBepseTcs Ha KOHTPOJIbHOM
pabore 1o pazaeny.

Tunosasi KOHTpoJIbHas1 padoTa no pasaeay Ne 1

1.0OnpenenuTs JUIMHY BOJIHBI KOPOTKOBOJHOBOM TI'PaHHUIbI CIUIOIIHOTO PEHTI€HOBCKOIO CIIEKTpa, €CIIH
CKOpOCTB 3JIEKTPOHOB, MOJIETAIOIIUX K aHOy TpyOkH, V=0,90 ¢, rae c-ckopocts cBerta. (h=1,054 10 11
¢)
2.Haiitu a5a BOAOPO0TIOA00HOTO HOHA He" paauyc nepBoii 6opoBckoit opoutsl. (M.=0,911 10_30KF)
3.Yactuna ¢ mMaccoil M HaXOAWTCS B JBYMEPHOM HPSIMOYTOJIbHOM MOTEHLMAIBHOW sIME C aOCOIIOTHO
HenpoHuIaeMbIMH cTeHkaMu (0<x<a, 0<y<B). HaiiTu BepoATHOCTh HAXOXKJECHHUS YACTHULIbl C HAMMEHbIIIEH
sHeprueii B o6mactu 0< X<a/3, 28/3 <y<s. (e=1,6 10°Ku).

Ikana oneHuBaHus 00y4aKOIIErocss HA KOHTPOJIbHOM padoTte

Kaxnas koHTponpHas paboTa COCTOMT M3 3 3a1ad. 3a KaXIyl0 BEPHO pEIIEHHYIO 3ajlady
HauuciseTcs 5 6amna. BepHslil X0 pemeHus 3a1a4u, HO He MPaBUJIbHBIA OTBET OllEHUBaeTcs B 3 Oasuia.

Pasznea 2
Tect

TecToBoe 3aanue Mo pasaeny «ATOMHOE SIPO»:
e BHITONHSETCH 45 MUH.;
e cocTouT u3 12 Bompocos.

1. KBaut cnaboro BzaumMoaeicTBus?
a) epasumon 6) w-0030H8) y-K6aum 2) 200H

1. KBaHT »1€KTpOMAarHUTHOTOB3aUMOICHUCT.?
a) epasumon 6) w-0030H 8) y-K8aHM 2) 2IHOOH

2. K kakoMy KJ1acCy 4acTHIl NPUHAJIEKAT
HYKJIOHBI?a) 1enmousl  6) a0poHbl
8) NePeHOCUUKU 83AUMOOCUCMBUSL

2. K kakoMy KJ1acCy 4acTHI MPUHAIIEKAT
JNEKTPOHBI? @) tenmoHvl  6) aOpoHvl  8)
NEePEeHOCUUKU 83AUMOOCLCTNEUSL

3. Kakas yactuia B CBOOOIHOM COCTOSIHUU HE
crabmiapHa?

a)y 6)v ge 2)p o)n

3. Macca nokost HeTpoHa ... macce (bl)
MTOKOSI IPOTOHA
a) pasna  0) bonvule  8) MeHbuLe

4. Kakue TUIbl B3aMMOJACHCTBUI ONPEAEIISIOT

4. B Kakux B3aMMOJECHCTBUSIX HAPYILIAETCS




COCTOSTHUE CTa0MIBHOTO sigpa’?
a) cunvbHoeb) 21eKMmpoMasHUMHOE
8) craboe  2) epasumayuoHHoe

3aKOH coxpaHeHus P-ueTHocTn?
a) cunvHoe  0) INEKMPOMASHUMHOE
8) craboe  2) epasumayuoHHoe

5. Ilpotonsl ¢ sHepruei 15 MaB
OCTaHaBJIMBAIOTCS B BEIIECTBE U3-3a:

a) paouayuoHHbIX NOMepb IHepull

0) uonuzayuu cpeovl 8) Nomepsb IHepeUuU Ha
usnyuenue Basunosa-Hepenxosa

5. OCHOBHOM MPONECC B3aUMOJICUCTB. Y-
KBaHTOB C BelecTBoM npuk,=15 M>B?

a) Tomconosckoe paccesinue 0)
Domorghghexms) r¢hchexm Komnmona 2)
obpazosanue 31eKmMpOoH-NO3UMPOHHBIX NAP

6. PaguanyioHHble IOTEPH 3aBUCAT OT 3apsiaa

Cpeabl, KaK:
6) ~7- ) ~T o) NI

a) He 3asucsam

6. MoHM3aIMOHHBIE TOTEPU 3apSHKEHHBIX
YaCTHL 3aBUCAT OT UX 3apsA10B, KaK:

a) ne 3asucam 0) ~Ze) T o) NP

7. 3aBUCUMOCTb CEUEHUs IIpolecca 00pa3oBaHus
-+
e-e map OT 3apsijia Cpezbl?
12
2) ~7

7. 3aBUCUMOCTb OT PHEPTUH CEUCHUS
dhorodrddexra?
a) ~hv)t6) ~hv) %) ~(hv)"?2)~ihv

a) ~26) ~7 e)~2
8. 3apsi siapa paBeH 4ucily a) HellmpoHO8
0) nhOmMoOHO8  8) HYKIIOHO8

8. Macca siapa ... cymMme (bl) Macc HYKJIOHOB
a) pasna 0) bonvuie 8) MeHbuLe

9. K xakoMy 3HaYeHUIO OJIMKE CPETHSS SHEPT U
CBSI3M HYKJIOHA B sifjpe?

a) ~103B  6) ~10 KaB 8) ~I M5B

2) ~[0 MbB  0) ~100 M>B

9. Uemy npuOIM3UTENBHO PaBHA yIE/IbHAS
SHEPrus CBSA3M HYKJIOHA B jkese3e?

a) ~103B  6) ~I0 KaB 8) ~I M5B

2) ~[0 MbB  0) ~100 M5B

10. Haubomnee ycroituuss! sipa ¢ Z-N:
a) u-y 0) Heuem.-yemu. 8) U-H &) H-H?

10. Haumenee ycroituussl siapa ¢ Z-N:
a) u-y 0) Heuem.-uemu. 8) U-H 2) H-H?

11. Mexanu4eckuii MOMEHT MMPOTOHA PaBEH
a)0 6)% )32

11. MexaHn4eckuii MOMEHT HEUTpOHA paBeH
a)0 06)7%n 8l

12. Paguyc siapa nponopuyuoHaleH:
@) ~A 1/3 6) ~A 12 6) ~A 3/4 2) ~A 1

12. Paguyc sipa npornopiuoHalieH:

IIxaja oueHUBaAHUA 00y4AIOLIErOCsl HA TeCTe

Kaxnplii Tect cogepkut 1o 12 BonpocoB. 3a Kax/Iblii MpaBUIbHBIA OTBET Hauucisercs 1,5 6amna.
[Ipu otBere cTyneHTa mMeHee yeM Ha 60% BOIPOCOB, TECTOBOE 33/JlaHUE HE 3aUUTHIBACTCA U Yy CTYJIEHTA

06pa3yeTc51 JOJIT, KOTOpLIﬁ JOJIDKCH OBITh 3aKPbIT B TCUCHUH CEMECTPA UJIU HA 3a4e€THOM Heaele.

YcBoeHHe 3HAHUM Ha MPAKTUYCCKUX 3aHATHUAX IO TEMaM pa3aciia 2 IIPOBEPACTCA Ha KOHTpOJ'IBHOﬁ

pabote Ne 2 mo pazneny.

KonTtpoabHnas padora Ne2

1. Ckoabko pPaarnOaKTUBHOI'O 127XC pacnaacTesa 3a 30 gacoB ot MEPBOHAYAJIBHOTO KOJIMYECTBA 2 Mr.

Kaxkas yacts kceHOoHa pacniagaercs 3a 80 cyTok?
2. C nomombo Gopmynsl Baiilzekkepa onpeneanTs SHEPTHI0 OTACTICHHs POTOHA IS siApa Sy
3. OmnpenenuTs BO3MOKHBIE BHBI pacniaaa sapa 173Ta.

Ikana oueHuBaHus 00y4aKOIIErocsi HA KOHTPOJIbLHOM padoTte

Kaxnass koHTponpHass paboTa COCTOMT M3 3 3a4ad. 3a KaXIyl0 BEpHO pEIIEHHYIO 3ajlady
Hauucisiercs 4 6ama. BepHslit X0/ perieHus 3a/1a4n, HO He MPAaBIIBLHBINA OTBET OIICHWBaeTCs B 2 Oaa.

Bonpocsl k 3auery

TemnioBo€ 1 JTIOMUHECIIEHTHOE U3ITy4EHUS.
XapakTepUCTUKH TEIUIOBOTO U3TY4ECHHUS.
3akon Kupxroda. BeiBos1 u3 3akoHa.
3akon Credana-bonpimana.

LRSS




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

3akoHbl BuHa.

®opmyna Panes-/xunca. «YnpTpaduoneroBas katractpoday.

3akoH u3nyuenus [lnanka.

OnTuueckast IMPOMETPUSL.

Buemnnii pororddext. 3akonsl CtoneToBa ajist BHemHero ¢orodddexra.

. YpaBHEHHS DWHIITEHHA TSI OAHO- 1 MHOTO(OTOHHOTO oTodddeKTa.

BuyTtpennuii hotodddekr.
Topmo3Hoe peHTreHoBCcKOoe n3nmydenue. OOpatabiit GoTodPheKT.
KopryckynsspHO-BOJITHOBast ABOMCTBEHHOCTD CBETAa. Macca v uMIyJibe (hOTOHA.

. [laBnenue cera.

Dddext Komnrona (3kcniepumenT, Gpopmyiia)

. BeiBox popmyiier apdpexra Komnrona.

Mopnenb aroma Pezepdopma.
CrnexTpaibHble 3aKOHOMEPHOCTH JJISl aTOMa BOJOPO/IA.

. Iloctynarel bopa. @opmynbl pacuera paaudyca OpOUTHI U SHEPrUsid SJIEKTPOHA; MEPBBbIA OOPOBCKUIA
paauyc; OCHOBHOE U BO30YK/IEHHOE COCTOSIHUE DJICKTPOHA.
OHeprusi MOHU3ALMM, ONpPENEJeHUE YacTOThl HMCIYCKAaeMOIo WM TorjiomaeMoro ksaHTta. Cxema

SHEPreTUYECKUX YPOBHEN aTOMa BOJIOPO/A.
Jnuna Bosinbl [e-bpoiins.
OKCcrnepuMEeHTaJIbHbIE OATBEPKACHUS rUIoTe3bl 1e-bpoiins: onbiTel [3Brccona u [xepmepa.
DKCIepUMEHTaIbHbIE MOATBEPKACHUS TUIIOTE3bI Ae-bpoilsia: onbiTel ToMcoHa U TapKOBCKOIO; OIBITHI

bubepmana u ap.
[loHsiTHE KBAHTOBOU CYNEPHO3ULIUN U CMECH.
OMnBIT ¢ ABYMS TICTISIMU JJISI CBETA M MAKPOOOBEKTA.
OnbIT ¢ IBYyMs LIEISAMU ISl 3JIEKTPOHA.
OMNBITHI ¢ IBYMS IIEISIME IS PyJUICPEHOB.
DHeprus CBA3M A1pa.
Cunres nerkux siaep. TepMosiiepHbie peakiiui.
Macca, METOIBI U3MEPEHUS MACCHI SIEP.
I'amma-uznyuenue suep.
Knaccudukanus sneMeHTapHbIX YacTUIl — (JOTOHBI, JISITOHBI, aIPOHBI.
DHeprusi CBSI31 HYKJIOHOB B siipe. CpeHsist SHEPTUsI CBSI3H HYKJIOHOB. Y CTOWYUBOCTS SIJIEP.
BnyTtpenHss koHBepcusl.
JIMIIoNBbHBIN U KBAAPYIOJIBHBIN AIEKTPUYECKUI MOMEHTHI sJIpa.
3aKOHBI COXpaHEHUs B SJACPHBIX PEAKIHUAX (CHIIbHOE B3aUMOJICHCTBUE).
Pagnyc sapa.
B3anmoneicTere raMmma-KBaHTOB C BELIECTBOM
KBapkoBast MoJienp aIJpOHOB.
Pa3mepsl HyKIIOHA.
O6onoveunas Mojenb siapa. [IpaBuna 3amonHeHust 000JI0YEK.
DHeprus CBA3M AIEP.
3aKOHBI COXPAHEHUS M pa3IMYHbIE THUIBI B3aUMOJECHCTBUH.
CaoiicTBa aIpOHOB.
Kanenbnas monens siapa. [lomysmmupuyeckas popmysna Jj1st SJHEPTUU CBSI3U L.
IIpsmble snepHble peakuuu. Peakiuu noj 1eMCcTBUEM AEUTOHOB.
Oco0EHHOCTH SIIEPHBIX PEAKIIMH O] IEUCTBUEM 3aPSHKEHHBIX YaCTHII.
OCHOBHBIE XapaKTEPUCTUKHU PAIMOAKTUBHOTO paciaja saep. 3aKOHbl paJu0aKTUBHOTOPACIIA/a.
DHEPreTUYEeCKUe YCIOBHS BO3MOKHOCTH PAJMOAKTUBHOTO paciaia.
Jlenenue siapa (MeXaHU3M JIEJIEHUs] HA OCHOBE KaleJIbHON MOJIENN).
CBoiicTBa YacTHIl, BXOASIINX B COCTaB aToma (e, p, I).
o- Pacmag. Mexanusm o- Pacnaga (kauecTBEHHOE pacCMOTpPEHUE).
. B-Pacnan. Paznuunsie Bunbl B-Pacmana. KauectBenHoe paccmoTpenne Mexanusma [3-Pacmana.

OueHnBa}me CTYACHTA HAa JK3aM¢eHE

banbl \ OcBoenne TpeOGoBanusi K 3HAHUAM




(uTOroBOM | KOMMeETEeHU Uit
PEUTUHTOBOM
OIICHKH )
100-85 [IponBunyThIii | OTBETHI HA TIOCTABJICHHBIC BOMPOCHI  IOJHBIC, YETKHE W
YPOBEHb pasBepHyTble. PemeHuss 3amad  JOTMYHBIL, JIOKAa3aTelIbHBI |
JNEMOHCTPUPYIOT ~aHAJIUTUYCCKHE M TBOPUYECKUE CIIOCOOHOCTH
CTY/CHTA.
84-70 Cpennwuii JlaroTcsi TIOJTHBIE OTBETHI Ha IOCTaBJICHHBIC BONpOCHL. [lokazaHo
YPOBEHb YMEHHUE BBIIENATh NMPUUYMHHO-CIICACTBEHHBIE CBs3U. [Ipu perienuun
3aja4 JIONMYIICHBl HE3HAYUTENbHBbIC OIIUOKH, HWCIPAaBJICHHBIC C
MIOMOIIBIO «HABOJISIINX» BOIPOCOB MPEMOAABATEIS.
69-60 bazoBsrii OTBeTbl Ha BONPOCHI M  pEIIEHUS TOCTABICHHBIX  3ajad
YPOBCHB HEJIOCTaTOYHO IMOJIHbIE. JIOrHKa U MOCIIeI0BaTeIbHOCTD B PEIICHHN
3a]]a4 IMEIOT HapyleHus. B oTBeTax OTCYyTCTBYIOT BBIBOIBI.

Crynent, nomyuuBmdii menee 60% oT MakcuMmanbHOro ©Oajmia 3a pasfen AUCHUILTAHBL WIN
MPOMEKYTOUHYIO aTTeCTallUI0, CUNTAETCA HEATTECTOBAHHBIM 110 IAHHOW AUCIUIUIMHE.

YueOHO-MeTOAMYeCKOe U HHPOPMALIMOHHOE o0ecriedyeHue Y4eOHOM AU CIUIIIUHbI
O0s13aTenbHbIE U3AHUS

1. bomynos, E. H. Ba3oBelii Kkypc (u3MKH: MeXaHWKa, MOJIEKYJIIpHas (QHU3HMKa, DJIEKTPOCTATHKA,
MOCTOSTHHBIN AJIEKTPUYECKUI TOK, MAaTrHETH3M, BOJIHOBAsI ONITHKA, DJIEMEHTHI KBAHTOBOW MEXaHUKH, AaTOMHOU
u spepHod ¢usuku : ydyeOnuk / E. H. bomynoB. — Cankr-Ilerepoypr : III'VIIC, 2020. — 319
c. https://e.lanbook.com/reader/book/156026/#1
2. AkcenoBa E.H. O6mas ¢uzuka. Konebanus u BoaHbI (T1aBel Kypca): yuebnoe nocodue / E.H. AkceHnona.
— 2-¢ U3, UcCIp. — Cankr- [TerepOypr: Jlans, 2018. — 72 c.
https://e.lanbook.com/reader/book/103055/#1
3. Axcenora E.H. O6mias ¢usuka. Ontuka (rmaBsl Kypca): yaeoHoe ocoome / E.H. AkceHoBa. — 2-e u3f.,
UCIp. — CaHKT- [TerepOypr: Jlans, 2018. — 76 c.
https://e.lanbook.com/reader/book/103057/#1
4. CuyxuH, /1. B. O6uwmii kypc ¢puzuku: Yueb. mocodbue ans ctyn. pusndeckux cnen.By3oB. B 5 -tu T. T.4.
Ontuka/ 1. B. CuByxuH. - 63e u3a., crepeorur. - M. : ®usmarnut, 2013. -792 c.

JlomoIHuTENbHBIE U3AaHUS
5. Kanamnukos, H. II. O6mas ¢usuka. COOpHUK 3aJaHUi U PYKOBOJACTBO K PEIICHHIO 33jay : yuyeOHoe
nocobue / H. I1. Kanamaukos, C. C. MypaBbseB-CMupHOB. — 3-¢ u31., crep. — Cankr-IletepOypr : Jlans,
2020. — 524 c. https://e.lanbook.com/reader/book/130574/#519
6. Uponos, N.E. 3agaun mo obmeli ¢usuke : yaednoe mocooue / M.E. Mpomos. - 14-¢ uzn., crep. - CaHKT-
[TerepOypr: Jlans, 2016. - 416 c. https://e.lanbook.com/book/94101

VY4ueOHO-MeTOIMUECKHE TOCOOUS

7. 3aKOHBI TETJIOBOTO M3NTyueHHs [ TeKkcT] : MeToA. yKa3. K IPOBEICHUIO PAKT. 3aHATHH 1o nuct. "dusuka"
s cryd. Hamp.: 27.03.04 "VYupasinenue B Texunueckux cucremax', 18.03.01 "Xumuueckas texHosorus'",
15.03.01 "MammuocTpoeHue" ouHoit ¢opmel 00yd. / coct. UepnoBa H. M. — bamakoso: BUTU HUAY
MUO®U, 2017. - 20 c.
8. KBanroBsle cBoiicTBa cBeTa [TeKcT] : MeTOX. yka3. K MPOBEACHUIO MPAKT. 3aHATUH Mo auci. "dusuka'
s cryd. Hamp.: 27.03.04 "VYupasinenue B Texundeckux cucremax', 18.03.01 "Xumnueckas texnosorus'",
15.03.01 "MammunocTtpoenue" ouHoii (opmbl 00yd. / coct. UepnoBa H. M. - BamakoBo: BUTU HUAY
MUO®U, 2017. - 32 c.

MarepuajibHO-TEXHUYECKOe o0ecredeHrue Y4eOHOH TUCHMILTHHBI

JIGKIIMOHHBIE M TPaKTHUYECKHE 3aHATHA MPOBOJATCS B Y4eOHOW ayauTOpuu, OOOPYAOBAaHHON
BUCOTIPOCKTOPOM, SKPAHOM, TIEPCOHATHHBIM KOMIIBIOTEPOM U TWHAMHKAMH.

Jnst  camocTosTeNnbHON paboThl O0y4aroMMXCsl HUMEIOTCS  CIEeHUAIN3UPOBAHHBIE TTOMEICHHUS,
000py/IOBaHHBIC NEPCOHATBHBIMA KOMIBIOTEPAMH C BBIXOJOM B MHTEpHET M C TOCTYNOM K 3JIEKTPOHHO-
OMONMMOTEYHON cHcTeMe, SJIEKTPOHHOW OMONMOTEKE M AIIEKTPOHHOW HH(POPMALMOHHO-00pa30BaTEIbHOM


https://e.lanbook.com/reader/book/156026/#1
https://e.lanbook.com/reader/book/103055/#1
https://e.lanbook.com/reader/book/103057/#1
https://e.lanbook.com/reader/book/130574/#519
https://e.lanbook.com/book/94101

cpene By3a, a Tak)Ke K APyruM OUOIMoTedHbIM hOHIAAM.
YueOuas aynutopus (aya. 520)
ObopynoBanue:
Kommiekt MynbTumMennitHOro 000pyaoBaHus (IpoeKTop, sKpaH, kommnbiotep, MBI, konoHkn)
MomnuTtop Flatron, TIIpoexrop Casio, Dxpan Cactus Expert, Kojgouku Sven
ITporieccop — AMDAthlon (tm) 64 X2 Dual Core Processer 3800 2.00 GHz, OneparuBHasi namsTh -

4Gh.

JlunieH3sMOHHOE ©  CBOOOJHOE TMpOTrpaMMHOE o0ecredeHrue o0mero U MIpodeCCHOHATBHOTO
Ha3HAYCHHUS.

Yuebnas aynuropus (aya. 521)

ObopynoBanue:

YcranoBka i1t u3ydenus abcomoTHoro yepnoro tena OIIK -11

JlabopaTopHas ycTtaHoBKa "M3yueHue TemrepaTypHOi 3aBUCIMOCTH

ANEKTPOIPOBOTHOCTH MeTaJioB U 1/mipoBogHuKoB DIIK -07

JlabGopaTopHas yctaHoBka "M3ydenue criektpa aroma Bogopoaa" HTI] - 22.01.3

YcranoBka Juist u3ydeHust kocmuueckux mydeir @IIK -01

YcTaHoBKa J71s onpeaeeH s IIMHbI Tpobera yactull B Bo3ayxe PIIK — 03

YcTaHoBKa i1 U3y4eHUs pabOThl CHUHTHUISIIMOHHOTO cyeTunka OIIK - 12

YcranoBka s uzyuenus agpdexra 3eemana OKJII -02M -1

VYcranoBKa 151 OIpeieNICHUs YISIBbHOTO 3aps/ia AIeKTpoHa MetooM Mmaruerpona OKJI — 14

YcTaHoBKa J71s OnpeiesieH s 3apsiia 3NeKTpoHa ¢ moMoinbto 3ddexra ortku OKIT -14M- Y

VYcranoBka "HccnenoBanue ra3opa3psiiHOro cueTynka'

YcranoBka "DkcniepuMeHTanbHas poBepka 3akona [layccona

Ycranoska "M3Mmepenue nepuojia noiaypacnaja A0JAr0XKUBYIIEro u3oromna"

YcTaHoBKa 17 MCCIEAOBAHUS IJIa3Mbl IMOJIOKHUTEIHFHOTO CTOJI0A TICIOLIETO psA3pAa METOIOM
30H10B JleHrmroopa

YcTaHoBKa J71s ONpeieieHus] pe30HaHCHOTOo moTeHnuana Merogom dpanka u ['epua

ABTOMaTH3UPOBAHHBIN (QHU3NUecKuil pakTukyM "M3yuenne 3akoHOB GoTodddexra u omnpeneneHme
noctostHHoU [1manka"

ABTOMaTH3UPOBaHHBIN (pr3nueckuil mpakTukym "M3ydyeHue TpekoB yacTull B kamepe Buibcona"

YcranoBka Juist u3ydenus p -n nepexona OIIK -06

YcranoBka jutst u3ydenus agpdexra Xosura B momynpoBogarkax OIIK -08

JIaGoparopHas ycTaHoBKa «VcciieoBaHUe CIIEKTPATIbHBIX XaPAKTEPUCTUK ONTUYECKOTO M3ITyUEHHSD)

JlaGoparopHasi yctaHoBKa «l3MepeHne Temmneparypbl pacKaJeHHBIX TeJl C MOMOIIbIO ONTHYECKOIO
IUPOMETPA»

VYcTaHOBKa Il U3YYEHHUS dHEPreTUUYECKOro CIEKTpPa AIEKTPOHOB (M3ydYeHHE [} - paJuO0aKTUBHOCTH)
@IIK -05

MeTtoanyeckue yKasaHusi AJIs1 CTYACHTOB

1. YkazaHus s npoCcaylnBaHus JIEKIUN

[Tepen HavamoM 3aHATHIH BHUMATEIBbHO O3HAKOMMTBHCS C YUEOHBIM IUIAHOM IPOBEJCHUS JIEKIUH U
CIIMCKOM PEKOMEHI0BAaHHOM JIUTEPaTypHI.

Ilepen mocenieHneM OYEpPENHOMN JEKIUU OCBEKUTH B IAMSATH OCHOBHBIE KOHIIEMIIMU MPOWIEHHOTO
panee marepuana. [lonroroBuTs npyu HEOOXOIMMOCTH BOIPOCH npenojaBatento. He Hago onmacarbes, yTo
BOIIPOCHI MOT'YT OBbITh TPOCTHIMH.

Ha nexunu ocHOBHOE BHUMaHUE CIEAYeT yAeNsaTh He (opMysiaM U MaTeMaTH4YeCKUM BBIKJIaJKaMm, a
COJIEP/KaHUIO N3Y4aeMbIX BOIIPOCOB, ONPEAEICHNUAM U IOCTAHOBKAM 3a]1a4.

B nporecce u3yueHust 1€KIHOHHOTO Kypca HEOOXOIUMO MO BO3MOXKHOCTH YacTO BO3BPAILLAThCS K
OCHOBHBIM IMOHATHUSM M METOJAaM peIIeHUs 3a4a4 (37ecb BO3MOXEH BBIOOPOUYHBIH KOHTPOJIb 3HAHUIA
CTYJICHTOB).

KenarenpHO MCHONB30BaTh KOHCHEKTHl JIEKUMH, B KOTOPBIX MCIIONB3YETCA  INPUHATAs
npernojaBaTesieM cucreMa 0003HauYeHHI.

s Gonee mogpoOHOro U3ydeHHs Kypca ClieyeT paboTaTh ¢ PeKOMEHI0BaHHBIMH JINTEPATYPHBIMU
MCTOYHUKAMU ¥ BHOBb MOSBISIOUIMMUCS UCTOYHUKAMH.

2. YKa3zaHus U1 y4acTHs B IPAKTUUECKUX 3aHATUAX



Ilepen mnocemeHneM YSCHUTh TEMY MPAKTHYECKOTO 3aHATUS W CaMOCTOSITENIBHO H3YyYHUTh
TEOPETUYECKHUE BOIPOCHI.

[TonyunTs y npenopaBaTens 3aJaHUE Ha BBINOJHEHHUE NPAKTUYECKOTO 3aJaHusl, Kak IPaBUIIO 3TO
pelIeHue 3a1a4u 1o MPOHACHHOMY JICKIMOHHOMY MaTtepuaiy. Pemenue 3agauu oopMUTh TUCBMEHHO HIIH
BBIMOJIHUTH C UCIOJIb30BaHUEM KOMIIBIOTEpA U MPH HEOOXOJIMMOCTH paclieyaTaTth U CIaTh MPEroaaBaTeso
Ha IIPOBEPKY.

Ilepen mnocemeHneM YSCHUTh TEMYy [PAKTUYECKOTO 3aHATHUS W CAMOCTOSITEIBHO HM3YYMTh
TEOPETHUYECKHUE BOIIPOCHI.

B koH1e 3aHATHS IpU HEOOXOJUMOCTH BBISICHUTD y MPENOIaBATENs HESCHBIE BOIIPOCHI.

OcHOBHBIE Pe3yJIbTaThl BHITOJHEHHUS Pa0OTHI HEOOXOAUMO pacledaTaTh.

3. Yka3zaHus 11 BBITOJHEHUSI CAMOCTOSITENILHOU paboThI

[Tonyunts y mnpenogaBarens 3aJaHUE M CHUCOK PEKOMEHIAOBAHHOW JuTeparypbl. HW3ydeHue
TEOPETHYECKUX BOIIPOCOB CJIEAYET MPOBOAUTH MO BO3MOXHOCTH CAMOCTOSITENIBHO, HO MPHU 3aTPYIHEHUAX
oOpaliaTthcs K IpernoaaBarelio.

[ToAroToBUTH MUCHbMEHHBIN OTYET O MPOJICTaHHON padoTe.

[Ipu BhIMOTHEHWU (POHTATBHBIX 33JaHUH MO YCMOTPEHHUIO MperojaaBaTeNsi padoTa MOXKET ObITh
olleHeHa 0e3 MUCbMEHHOr0 OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJBbHBIE BOMPOCHI, MPU YCIOBUU aKTUBHOM
CaMOCTOSITENIbHOM paOOThI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToanyeckue yKasaHusi AJId NpenojaBareien

1. Vkazanus jyist npoBeeHUs JIEKIIUMA

Ha niepBoii BBOHO# JeKIuu cAenaTh o01uil 0030p coaep:kaHus Kypca U OTMETUTh HOBBIE METOJIbI U
MOJXOJbI K PEIICHHUIO 3a/1ad, pacCMaTPUBAaEMbIX B Kypce, OBECTH JI0 CTYICHTOB TpeOOBaHUS Kadeapsl,
OTBETUTH HA BOMPOCHI.

[Ipy TOATOTOBKE K JIGKIMOHHBIM 3aHATHSM HEOOXOJAMMO IPOAYyMaTh IUIAH €ro IPOBEICHUS,
coJlep>KaHue BCTYMUTEIbHONW, OCHOBHOW M 3aKJIIOYMTEIbHOW YacTH JIEKIMH, 03HAKOMUTHCS C HOBHHKaMU
y4eOHOM M METOIUYECKOW JIUTEPATyphl, IMyOIMKAIMSIMH NEPHOAMYSCKON TMEYaTH MO TeMe JICKIIMOHHOTO
3aHATHSI. YTOYHHWTH ITUIaH MPOBEACHUS CEMHHAPCKOTO 3aHATHS TO Teme Jekinuu. llepen uznoxeHuem
TEKYIIEero JIEKIIMOHHOTO MaTephalia HAllOMHHUTH OO0 OCHOBHBIX HTOTaX, MOCTHTHYTHIX HAa MPEIBLTYIIHX
nekiusax. C 3ToH 1enplo 3a/1aTh HECKOJIBKO BOMPOCOB aYAUTOPHH U OCYIIECTBUTH BHIOOPOUHBIM KOHTPOIH
3HAHUS CTY/ICHTOB.

B Xone neKUMOHHOTO 3aHATHS TMpenojaBarelb JOJKEH Ha3BaTh TeMy, Yy4eOHbIE BOIPOCHI,
O03HAKOMHUTH CTYJICHTOB C TIEPEYHEM OCHOBHOW W JIONOJIHUTEIBHON JIUTEPATYphl IO TEME 3aHSATHS.
PackpeiBas conepkaHue y4eOHBIX BOIMPOCOB, AaKIEHTHPOBATh BHUMAHHE CTYACHTOB Ha OCHOBHBIX
KaTeropusX, SIBJICHUSX U MPOIECcCcaX, OCOOCHHOCTSIX UX MPOTeKaHUs. PacKphIBaTh CYNTHOCTh M COJIEPIKAHUE
Pa3IMYHBIX TOYEK 3PEHUS U HaYYHBIX MOJXO0I0B K OOBSICHEHHIO T€X WM UHBIX SIBICHUN U MPOIIECCOB.

Crnenyer apryMeHTUPOBAaHO OOOCHOBAaTh COOCTBEHHYIO TO3WIIUIO IO CIOPHBIM TEOPETHUYECKUM
Bonpocam. [IpuBoauTs mpumepsl. 3aaBaTh MO XOAY HU3JIOKEHUS JICKIIMOHHOTO MaTepuana PUTOPUUYECKUE
BOTIPOCHI ¥ CAMOMY JaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTHBU3AIIMU MBICTUTEILHON IEATEITHBHOCTH
CTYJICHTOB, MOBBIIICHUIO UX BHUMAaHHS U MHTEpeca K MaTepuaiy JeKluu, ee coaepxkanuto. [Ipenogasarens
JOJDKEH PYKOBOAMTH PabOTOM CTYJISHTOB IO KOHCIIEKTHPOBAHHIO JICKIIMOHHOTO MaTepHaia, MO 4epKUBAThH
HEOOXOJUMOCTh OTPAKEHHUS B KOHCIEKTAaX OCHOBHBIX IOJOXEHHH W3y4aeMOl TeMbl, 0c000 BBIACISS,
KaTerOpHaJIbHBIN armapaT. B 3akIounTeNnsHON YacTH JICKIUM HEO0X0auMo chOpMyIupoBaTh oOIIne
BBIBOJIBI 110 T€ME, PACKPBIBAIOIINE COJEPKaHUE BCEX BOMPOCOB, OCTABICHHBIX B JEKIUU. OOBSIBUTH IIIaH
OUYEPETHOTO MPAKTHYECKOTO 3aHSITHS, IaTh KPATKAE PEKOMEH IAIIUH IO TIOJIrOTOBKE CTYJICHTOB K CEMUHApY.
Onpenenuth MECTO U BpeMs KOHCYJbTAIIMHM CTYAEHTaM, IOXKENIaBIIUM BBICTYIHTh HAa CEMHUHApE C
JOKJIagaMu U pedeparamu.

Ha nmocnenneit nekuuu yaenuTs Bpems g 0030pa Haubosee BaKHBIX MOJIO0XKEHHH, pACCMOTPEHHBIX B
Kypce.

2. YkazaHus IS MPOBEACHUS MTPAKTUYECKUX 3aHATUIN

[ToArOTOBUTE TEOPETHUYECKUE BOTIPOCH! WIIH 33J1a49H, KOTOPBIC TOJKHBI BHITIOJTHUTH CTYICHTHI BOBPEMS
MPAKTUYECKOTO 3aHATHUA. [lOATOTOBUTH CHHCOK JUTEPATYPHBIX HWCTOYHUKOB, HEOOXOAMMBIX IS
BBITIOJTHCHUS 3Q/IaHUS. U KOTOPBIE CTYACHTBHI MOTYT TOJYyYUTh B OHMONHOTeKe WHCTHTYTA. [10ITrOTOBUTH
NepeYeHb HMHTEPHET-PECYPCOB, KOTOpPhIE TOMOTYT B BBIIOJIHEHWH TNPAaKTHUECKOTO 3amanus. I[locme



MOJIyYEHUS! OTUET BBHIMOJIHUTH MPOBEPKY U Ha CIEAYIOIIEM MPAKTUYECKOM 3aHSATUHU Pa3o0paTh JTOMYIICHHbIE
OLIMOKH U MOACKAa3aTh, KaK UX HEOOXOIUMO YCTPAHUTb.

Yetko 0003HAYUTh TEMY 3aHATHSI.

OOCynuTh OCHOBHBIEC MOHSTHS, CBS3aHHBIE C TEMOM.

B mpouecce pemieHuss 3amad BECTH JUCKYCCHIO CO CTYACHTaMH O MPAaBUIBHOCTH TNPUMEHEHHS
TEOPETUYECKUX 3HAHUMU.

OTMmeuath CTYEHTOB, HauOoJee aKTUBHO YYaCTBYIOIIMUX B PEUICHUH 3a/1a4 U JUCKYCCUSIX.

B KoHIIe IpaKkTHKY 337aTh ayIUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.Yka3zaHus 1o KOHTPOJIII0 CAMOCTOSTENIbHON pabOThI CTY/IEHTOB

[To ycMmoTpeHuio mpemogaBarens 3aJaHUE HA CaMOCTOATENbHYIO pabOTy MOXET OBbITh
UHAUBUAYAIbHBIM WU (POHTAIBHBIM.

[Ipu ucmoNB30BaHUHM WHIWBUAYAJIBHBIX 3alaHUi TpeOOBaTh OT CTYACHTAa MHUCHBMEHHBIA OTYET O
poJieslaHHoM paboTe.

[Ipu npumeHeHMH (GPOHTAIBHBIX 3aJaHU BECTH KOJUIEKTUBHBIE OOCYXKIEHHUS CO CTYACHTaMH
OCHOBHBIX TEOPETHUUECKUX TMOJIOKEHUII.

C 1enpi0 KOHTPOJISI KayecTBa BBITOJHEHHUS CAMOCTOSTENILHOW Pa0OThl TpeOOBATh WHAMBHyaTbHbIC
OTYETHI (I0IyCTUMO BMECTO MUCHbMEHHOI'O OTYETa MPUMEHSATh MHAUBH/IYaIbHbIE KOHTPOJIbHBIE BOIPOCHI).

[Tporpamma coctaBiena B coorBerctBuu ¢ TpeboBanusimu OC HUAY MUDU u ydueOHBIM TIIaHOM
OCHOBHOM 00pa3oBaTeIbHOW MporpamMmbl 10 HampaBiieHuto moarotoBku 13.03.01 Temmosnepretuka u
TEIJIOTEXHHUKA.

Pabouyto nporpammy coctaBui: mpodeccop Uepnora H.M.

Peuenzent: mouent bapanosckas JI.B.

[Iporpamma ono6pena na 3aceqanuu Y MKH 13.03.01 TemosnepreTrka u TEIUIOTEXHUKA.

[Ipencenarens yuebHO-MeTOqMUECKON Komuccun Pa3zyBaes A.B.



