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1. Hesn 1 3a1a4m JTUCUMILIMHBI (MOXYJIS)
[Iporpamma  pa3paboTaHa B COOTBETCTBUM C  OCHOBHOW  MpodecCHOHaIbHOM

oOpa3zoBarenbHOM nporpammoit o HampasieHuto 03.03.02 — dusuka.

IJens xypca — nenbio Kypca sBisieTcs (OpMHUPOBAHUE Yy CTYACHTOB HABBIKOB CaMOCTOSITEIHLHOMN
paboThl MPHU OCYIIECTBICHUH (PU3NYECKUX HCCIETOBAaHUI M 3HAKOMCTBO C OCHOBaMH METOAAMHU
¢busnueckoro skcrepuMenTa. OOydaromuics T0KEH HAyYUThCS ONTUMAIbHOMY BBIOOPY METOJIOB
JUISL PEIICHUS MMOCTABICHHBIX 3a/1ad U (POPMYTUPOBAHUIO BBIBOJOB MPH MHTEPIPETALUN U OIICHKE

MOJIYYCHHBIX SKCIICPUMCHTAJIBHBIX JaHHBIX.
,HJ'I?[ JOCTHIXCHHUA HaHHOﬁ e OBLIH ITOCTABJICHEI 3A0auu.

® pPAaCHIUPHUTH 00beM 3HAHUH yJaluxcs, KaCaromuxcsa NpuHIOUIIOB U MCTOAOB ITPOBCACHU A
(I)I/ISI/ILIGCKOI‘O OKCIICPUMCHTA, MOJIYYCHHBIX paHCC U3 KypCa 061_[16171 (1)I/I3I/IKI/I,
IIO3HAKOMUTBHCA C OCHOBHBIMHU INTOHATHAMU BaKYYMHOﬁ M IJ1a3MEHHOMN QJICKTPOHHKH, a
TAaKKE C COBPEMCHHBIMHU TCOPECTUYCCKUMU MPCACTABIICHUAMA O MCXaHU3Max IMPOLECCOB,

IPOTCKAKOINMX B BAKYYMEC U IJIA3MCE,

® [I0Ka3aTh JACUCTBUEC (I)YH,Z[aMeHTaJ'IBHBIX (bHSH‘IGCKI/IX 3aKOHOB B ITponeccax BaKYYMHOﬁ n

IUIa3MEHHOM QJICKTPOHHUKU,

¢ H3YUUTH (I)I/IBI/I‘ICCKI/IG MCTOABI I/ICCJ'IG,I[OBaHI/Iﬁ 00BEKTOB BaKYYMHOﬁ U TJIa3MEHHOU

QJICKTPOHUKH;
L4 BBIpa6OTaTB Y CTYACHTOB HAaBbIKU O6pa6OTKI/I SKCHECPUMECHTAIIbHBIX JTAaHHBIX;

¢ [IO3HAKOMUTHCA C COBPEMCHHBIMHA HpO6HeMaMI/I MCTOO0B (I)I/I3I/I‘ICCKOFO OKCIICPpUMCHTA B

BaKyyMHOH U IUIa3MEHHOH 3JIEKTPOHUKE.

3HaHUSA U YMEHMs, IPUOOPETEHHBIE IPU M3YUYEHHUH 3TOrO IMpeaMeTa, OyayT BOCTpeOOBaHbI

P BBITIOJIHEHUU JTUTIJIOMHBIX pa0oT U B mpoliecce Oyaymien npodheccuoHaabHOM NS TeIbHOCTH.

2. MecTto aucuuiinusl (Moay.s) B crpykrype OIIOII
JlucuumiuHa OTHOCHUTCS K BapHaTUBHOM dacTu 0OazoBoro mukina bl u  sBusercs
obsi3arenpHON nuctumuinHoi (O/]). Ona u3yyaercst cTyaeHTaMu B 6-M cemMecTpe Mocie OCBOSHUS

0oJbIIel YacTu KypcoB oOmIeil pU3UKU U 4acTU KypCOB TEOPETUYECKON (PU3UKH.

Bxonnwie 3HaHMS, yMEHUS M KOMIIETCHIIMM CTYJCHTOB, HEOOXOAMMBIC NJisi HM3YYCHHS
JTUCIUIUTAHBI, OIMPEACTSIOTCS WX O0a30BBIMH 3HAHUSMH, IOJYYCHHBIMH Ha MIIAIIIAX Kypcax
OakanaBpuaTa TpU H3YYCHHH CIEAYIOUIMX IUCHUIUIMH: «MeToasl MaTemMaTHdeckod (usuku',

«Teopernueckas pusukay, «ONTHKAY.



3. TpebGoBanus K pe3yJibTaTaM OCBOCHHS TUCHUILUIMHBI (MOTYJIA)
[Ipouecc w3ydeHHs] AUCUMILIMHBI (MOAYINSI) HAampaBjieH Ha (HOPMHUPOBAHHE CIIETYIOIINX
npogeccuoHanbHbIX komnerenuuii (IK):

- CIOCOOHOCTBIO HCHOJB30BaTh CHEIHAIM3UPOBAHHBIC 3HAHUA B oOmacth (Gu3uku JyIs
ocBocHHS POGMIBbHBIX pu3rueckux aucturua ([TK-1);

- CHOCOOHOCTBIO MPOBOJUTH HaydHble HCClIeIOBaHMS B  u30paHHOW  obnactu
IKCIIEPUMEHTAIBHBIX ~ TEOPETUYCCKUX (PUBHMUECKUX HCCICIOBAHMA C  IOMOINIBIO
COBpPEMEHHOU MpUOOPHOU 6a3bl ( B TOM YUCIE CIIOXKHOTO (PU3UUECKOTO 000PYAOBAHUS) H
MH(QOPMAIIMOHHBIX TEXHOJOTHUN C y4€TOM OTe€YeCTBEeHHOTO U 3apybexxknoro ombita (ITK-

2).

B pesynbrare mpoxoxaeHus: IMCHUILTHHBL «MeToabl (PU3HIECKOro IKCIIEPUMEHTa» CTYCHT OYAeT:
3namo:

- IPUHIUIIBI ICHCTBHSI OCHOBHBIX METOJIOB UCCIICOBAHUS B (PH3HMUECKOM IKCIIEPUMEHTE,

- IPUHLIMIIBI UCTIOJIBb30BaHUs Qu3nuecKuXx 3((HeKToB B BaKyyMe, IJ1a3Me U B TBEPIOM TeJle B
npulopax U yCTpOWCTBAaX BaKyyMHOM, IJIa3MEHHOW, TBEPAOTEIbHOW, MUKPOBOJIHOBOM U
ONTUYECKOM 2JIEKTPOHUKH;

- (pu3mueckue 3aKOHBI, JEkKAIMe B OCHOBE COBPEMEHHBIX METOJIOB MCCIICOBAHUIN (PH3UKU
IIyYKOB 3apsKCHHBIX YaCTHI] U IIJIa3MBl.

Ymemsn:

- IPOBOJIUTH U3MEPEHHUS C IIOMOIIbIO COBPEMEHHOI'0 CCIIEI0BATEIBCKOI0 000PYAOBaHMUS,

- o0ecreurBaTh COXpPaHEHUE MMOTYYaeMbIX JaHHBIX;

- 00pabaTbIBaTh MMOJyYEHHBIE B XO/I€ UCCIIEI0BAHUS JIaHHBIE;

- TOBOJWUTH NPOCTEHIINE H3MEPEHMS IapaMEeTPOB PA3IMYHBIX YCTPOMCTB BaKyyMHOH M

IIJIa3MEHHOU JJIEKTPOHUKHU.
Baaoembs:

- MeToAaMu 00pabOTKU U OLIEHKH MOTPELTHOCTEN pe3ysibTaTa H3MEPEHUH;

-  METOAAMHU OJKCIEPUMEHTAIBbHBIX MCCIECIOBAHMM IapaMETPOB U  XAPAKTEPUCTHK

MaTepuaioB, NpPUOOPOB U  YCTPOMCTB BaKyyMHOW, IUIa3MEHHOW, TBEpAOTEIbHOMH,

MUKPOBOJIHOBOM M ONTHYECKOM DJIEKTPOHUKA W HAHOXJIEKTPOHUKH, COBPEMEHHBIMHU

IIPOrPaMMHBIMU CPEICTBAMH UX IIPOCKTUPOBAHUA U MOJAEIUPOBAHUS.

4. O0bemM AUCHUILINHBI (MOLYJIs1) M BUABI Y4eOHOH padoThI

Bcero CeMmecTpsl
Bun yueOHoii padoTnl nacon/
32Y€THBIX 6

e/IMHHI
AyauTopHbIe 3aHATHSI (BCEro) 62/1.72 62
B toM unce: - - - - -
Jexruu (JT) 18/0.5 18
Jlaboparopusie pa6oTs (JIP) 38/1.06 38
KCP 6/0.17 6




CamocrosiTesibHas padoTa (Bcero) 46/1.28 46
B ToMm uuce: - - - - -
[IpoBeaeHUE SKCIIEpUMEHTA B X0J1€ TaO0OpaTOPHOH 14/0.39 14
paboThl
O06paboTka FIKCIIEPUMEHTATBHBIX JAHHBIX 14/0.39 14
Odopmienne otyeTa o JadopaTopHOi padbore 10/0.28 10
[ToaroroBka k 3amure ordera o JIP 8/0.22 8
Buyx npomexxytouHoi arrecraiuu (3a4er, SK3aMeH ) 3a4er
KonTtakTHasi padora (Bcero) 67/1.86 66,6
OO01mmas TpyI10eMKOCTh 9achl 108 108
3 3
3a4ETHBIC €IUHUIIBI

5. Coneprxkanue QM CUUILTHHBI (MOIYJIA)

5.1. Coaep:xanue pa3ies0B U TeM JUCHUIIIMHBI (MOIYJIA)

Paznen 1. ®usnueckue Mmetoabl ucciaenosanus. [lpsimast u oOpaTnas 3axaya.

OO0mas xapakTepuctuka MetooB. [Ipsmast 3amaua ¢pusmueckoro merona. OOparHas 3amava

¢busnueckoro meroaa. Knaccudukaius MeTo10B UCCIEI0BAHUS.
Pa3nen 2. BakyyMHasi 3JIeKTPOHHKA
2.1. Dwmmccus 3apsKEHHBIX YACTHI] U3 IIOBEPXHOCTH TBEPAOTO Tela

2.2.

OCHOBBI 2JIEKTPOHHOM TEOPUU TBEPAOTO TEa.

[Tpupona cui, npensaTCTBYIOMUX BBIXOAY JEKTPOHOB U3 KaTtoja. [loTeHnanbHbIi
Oapbep. PaboTa BrIxoma.

TepmonnekTpoHHast SMUCCHS: OCHOBHOM 3aK0H ((opmyna Puuapncona —/[pmmana),
s ekt LloTTku, 1podoBoii AP eKT.

ABTO3JIEKTPOHHAs 3MUCCHSI: OCHOBHOM 3aKoH ((opmyna Paynepa-Hopareiima),
YCIIOBHS €r0 peasin3aliim.

BropuuHo-35ekTpoHHas U (POTOAIEKTPOHHAS SMUCCHUS: OCHOBHBIE XapaKTePUCTHUKH,
o0acT MPUMEHEHHUS.

B3peiBHAs sMHCcCHs, XapaKTEPUCTUKH MUKPOBBICTYIIOB Ha MIOBEPXHOCTH KaTo/1a,
BaKyyMHBII IIpo0Ooii, mepexo oT ADD k BO.

I[BI/I)KGHI/IC QJICKTPOHHOTI'O ITOTOKA B BAKYyM¢C

JIBrKeHNe 3apsyKEHHBIX YaCTUIl B OJHOPOJIHOM 3JIEKTPUYECKOM U MAarHUTHOM ITOJISIX.
Bunsl TpaekTopuii, Apeiid B CKpereHHbIX MOJIsX.

OTkioHEHUE U @OKyCHpOBKa IMMOTOKaA 3apsKCHHBIX YaCTUI B OAHOPOJHBIX ITOJIAX.
3J'ICKTpI/I"ICCKI/IC 1 MAardavuTHBIC JIMH3bI, OCHOBHBIC IMApaMCTPhbI, IOCTPOCHUC
I/I306pa)KeHI/I$I, MaTpudHasd TEXHHKA.

DNEeKTPOHHBIN My4OK, OTPAaHUYEHHBIA 00BEMHBIM 3apsAoM (3akoH Yaitnbna —
Jlenrmiopa).

qDOpMI/IpOBaHI/IC C1a00TOYHBIX QJICKTPOHHBIX ITYYKOB: IIPUHIUIIBI, S3JICKTPOCTATUYCCKUC
OJICKTPOHHBIC JIMH3BI U IIPOKCKTOPHI.



- DopMUPOBAHHUE CHIIBHOTOUHBIX AJIEKTPOHHBIX MyYKOB. MeTo TPSMOIUHEMHON
ontuku. Ilymku ITupca Pacnpenenenue noreHnuana B myyke. BupryanbHelil KaTox,
YCJIOBHE BO3HUKHOBEHUS, BIUSHNE HA TapaMeTpPbl ITyUKa.

- JluHaMuuecKkoe yrpaBJIeHHUE JIEKTPOHHBIM TTOTOKOM, (ha3oBast (HOKYCHpPOBKA.

2.3.IIpeoOpa3oBaHue SHEPTUU IEKTPOHHOTO MyYKa B AJIEKTPOMArHUTHOE U3TydyeHue. TUIIbI
PeoOpasyIoNINX YCTPOMCTB. Y CTpocTBa Ha 00beMHBIX pe3oHaTropax. CBYU- reneparus,
npuOopsl BakyymMHOU CBY 371eKTpOHUKH: MarHeTPOH, KIIMCTPOH.

Paznen 3. Ilna3MeHHast 3J1eKTPOHUKA

3.1.Mlonu3oBanHbIii ra3 u mia3ma. OCHOBHbIE MOHATHUS

- KBa3uHenTpanbHOCTD, 1€0a€BCKOE SKpAaHUPOBAHUE, CTEIICHb HOHU3ALUH, YPAaBHEHHE
HOHU3AIMOHHOTO paBHOBecus (popmyia Caxa).

- DneMeHTapHbIE MPOLIECCH B TJIa3Me: KYJIOHOBCKHE CTOJIKHOBEHUS, BO3OYKACHUE U
MOHM3AIMS aTOMOB, YIPYTHUE U HEYIIPYTHe CTOJIKHOBEHHUS, KaHaJIbl SHEPrOMOTEPb.

- JIBr>KeHMe 3apsHKEHHBIX YacTUI] B HEOTHOPOTHOM MarHUTHOM roiie. [{pefidoBoe
npubmkenue, Buabl apeiida. [Ipumep nperida: npoOouHas JT0BYIIKA.

3.2.I'a30BbIe pa3psasl

- Bo3HUKHOBEHHE CaMOCTOSTENILHOTO Ta30BOT0 paspsaa: Teopus TayHceHa, KpuTepuil
po6osi, kpuskie [lamena, BakyyMHbIN po00ii, HCKPOBOIA TPOOOIi.

- Trneromuit pa3psn B ycaoBUsIX IpaBoii BeTBU KpuBoii [lammena: npukaronnas o0aacTb,
MOJIOKHUTEIBHBIN cTON0. BU- paspsi.

- SIBneHus nepeHoca B TICIOLIEM pa3pse: MPOBOIUMOCTh C1a00MOHU30BAHHOM MJIa3Mbl,
maddysus, amOunosipHas 1upGy3ust 1 TOJBUKHOCTD 3apsDKEHHBIX YaCTHII,
ANEKTPOHHAS TETJIONPOBOHOCTb.

3.3.CunpHOMOHM30BaHHAS TUTa3Ma.

3.3.1.11na3ma B MarHuTHOM Mosie. 3akoH OMa B MarHUTHOM I10JIe, OCHOBHBIEC YpaBHEHUS
MarHuTHOM rujpoanHaMuku. IIpocreiimue ciydau pemenns MI'Jl ypaBHeHHH.

3.3.2. Kunetnyeckoe onucanue mia3mMbl: GyHKIUS pacipeaeeHus, KHHETHUECKOe
ypaBHEHHUE, yUET CTOJIKHOBEHUM, IEPEX0]] K THIPOJMHAMHUKE.

3.4. UznyyeHue mia3Mbl: TOpPMO3HOE, peKOMOMHALIMOHHOE, THHeuaToe. [Ipocreiimue
n3iydarenbHslie Mmoaenu: JITP, kopoHanbHas
3.5. MCTOYHMKM 1a3MEHHBIX TOTOKOB

3.5.1. Yckoputenu ¢ 3aMKHYTBIM JIPeH(OM IEKTPOHOB: MEXaHU3M YCKOPCHHSI, OCHOBHBIE
napaMeTpsl, TPUI0XKEHUS.

3.5.2. BakyyMHO-/IyTOBBI€ YCKOPUTEIIN METAJLUTHYECKOM TTa3Mbl: MEXaHHU3M YCKOPECHHUS,
OCHOBHBIE ITapaMeTpPhl, TPUIIOKEHUS.

3.5.3. MaraeTpoHHBIH pa3ps: MEXaHU3M IeHepaliy, ITapaMeTphl MOTOKa.

5.2 Pa3aenbl AUCHUIVIMHBI M MEKIMCIHILIMHAPHbIE CBA3H ¢ 00ecneYnBaeMbIMHU

(mocseAyOIIMMHU) JUCHUIIMHAMHA (MOLYJISIMH)

No HaunmenoBanme Ne Ne paznienoB u TeM JTaHHOW AUCITUTUIMHBI, HEOOXOUMBIX JJIS
m/m | obecreurMBaeMbIX M3YYCHHS 00€CTIeYNBAEMBIX (TIOCIEIYIOIINX ) TUCITUTUINH
(Tocme Ty roImX )
JTUCIUILINH

1. | IIpousBoacTBEHHAS Pazgen 1
MIPAKTUKA: TPAKTHKA TIO
MOJTyICHUTIO
npodeccuoHaTbHBIX
YMEHUH U ONbITA
npodeccnoHanbHOM
JESATEIIEHOCTH

2. | Ilpon3BoacTBeHHAS Pazgen 2-3




npaktuka: HUP

5.3. Pa3zgennbl U TeMbl IUCHMILUIHH (MO1YJIei) M BUbI 3AaHATHH

Ne | HaumenoBanune | HanmeHoBanue Bungpl 3agsaTuii B yacax
/1 pasiera TEMbL Jlexkr. Hpar. Cemun Jlab. CPC | Bcero
3aH. 3aH.
1. | Pa3zpen 1. O06mas
dusnueckue XapaKTePUCTHKA
METOBI METOI0B
HCCIICIOBAHUSL. 2 2
[Ipsimas u
oOparHast
3aJa4da
2. | Bakyymnas Omuccus
AJICKTPOHHUKA 3apSKCHHBIX
YaCTHII U3 2 4 6 12
MTOBEPXHOCTH
TBEPJIOTO TeJIa
3. | Bakyymnas JIBr>xeHue
AJIEKTPOHUKA 3JIEKTPOHHOTO 2 4 6 12
IIOTOKA B
BAKyyMe
4. | BakyymHas [IpeobpazoBanu
AJIEKTPOHHUKA € SHeprun
3JE€KTPOHHOIO
s 2 6 6 | 14
ANEKTPOMArHUT
HOE U3JTy4EHUE
5 IInma3smennas HMonun3oBanHbIN
AJIEKTPOHUKA ras u mjiasma.
OcHoBHbBIE 2 6 4 12
MTOHSITHS
6 IInmasmenHas I'azoBBIC 2 6 6 14
AJICKTPOHHKA paspsiasl
7 [Tna3menHas CUIbHOMOHU30B 2 4 6 12
AJICKTPOHHKA aHHas Mmia3Ma
8 [TnazmenHas Nzmyuenue 2 4 6 12
JNEKTPOHHKA IUIa3MBbI
9 [TirazmenHas Hctounukn
3JIEKTPOHUKA | IUIA3MEHHBIX 2 4 6 12
ITOTOKOB




6. IlepeyeHb ceMMHAPCKUX, MPAKTHYECKUX 3aAHATHI U J1a00OPATOPHBIX padoT

Ne Ne paznena u HaumenoBanue ceMuHapoB, Tpyno O11eHOYHEbIE dopmu
n/n TEMBI MPaKTUYECKUX M JTAaOOpaTOPHBIX paboT | €MKOCT cpencTBa* pyeMbI
JIUCLUIUIAHBI b €
(MomyIs) (gacsr) KOMIIET
CHIIMU
1 2 3 4 5 6
IPAKT. 3a/1aHUs
1. 132,35 UccnenoBanue Tieroniero paspsaa 14 p a ’
cobec.
Y. N3ydenue ToxomnepeHoca B 1p | TPAKT. 3ajauus,
' ' BaKyyMHOM JIHOJIE cobec.
N3ydenue TepMOlIIEKTPOHHOU IPAaKT. 3a/1aHus,
3. |21 12
HMHCCUHU cobec. [1K1
4 29 JIBrb>KeHUE 3apsiKEHHBIX YacTHIL B 12 MIPaKT. 3aJ]aHusl, I1IK2
' CKPEILIEHHBIX MOJISX co0ec.
HccnenoBanue mia3Mbl MPAKT. 3a/1aHUs
5 (32,35 A 18 [P A,
BBICOKOYACTOTHOTO paspsiia co0ec.
MoaenupoBaHH€e IBUKEHHUS
MPAaKT. 3a/1aHuUs,
6 |[3.1,35 AJICKTPOHOB B JICKTPUUECKOM U 12 cobec
MAarHUTHOM IOJISIX )
6.1. Il1an camocTosITE/IbHON PA0OTHI CTY/ICHTOB
Bu Koy
No A . Pexomennyemas
Tema CaMOCTOSITETTbHOM 3ananue €CTBO
HEJl. auTepaTrypa
paboThl 4acoB
1. Tewmsl 2.1. - 3.5 | AynutopHas [IpoBenenue Bes 14
AKCIIEPUMEHTA B XOJI€ peKoOMeHTyemast
nabopaTopHoil paboThl | aUTEpaTypa
2. Tewmsr 2.1. - 3.5 | AynurtopHas OO6paboTtka Bes 12
AKCIIEPUMEHTAIbHBIX pEKOMEHTyeMast
JTAHHBIX auTepaTypa
3. Temsr 2.1. - 3.5 | Bueaynutopnas/a | OdopmieHnue otyera Bes 12
yAUTOpHAS 10 JIa0OpaTOPHOM pexkomMeHayemas
pabote auTeparypa
4, Temsr 2.1. - 3.5 | BreaynuropHnas [TonroroBka k 3amure | Bes 8
oruera 1o JIP peKoOMeHyeMast
JuTepaTypa

6.2. Meroanueckue yKa3aHusi 10 OPraHu3aliM CaMOCTOSATEIbHOM PadoThI CTYI€HTOB

TpeOoBaHUM,

K COBpPCMCHHOMY CIICHIUATIUCTY O6IJ_ICCTBO NpEABABIACT JOCTATOYHO I_I_II/IpOKI/Iﬁ MEpCUCHb

Cp€an KOTOPBIX HEMAJIOBAXXHOC 3HAUYCHHUEC HWMCCT HAJIWYHUEC Y BBITYCKHHUKOB

OTIPENIETICHHBIX CMOCOOHOCTEH M YMEHHUS CaMOCTOATENbHO J0ObIBaTh 3HAHHMS W3 Pa3JIMYHBIX

HCTOYHUKOB, CHUCTEMATU3HUPOBATH IMOJTYYCHHYIO I/IH(I)OpMaI_II/IIO, AaBaTb OLCHKY KOHKpCTHOﬁ

(bHHaHCOBOﬁ CUTyalllu. q)OpMI/IPOBaHI/Ie TaKOro yMCHU IPOUCXOAUT B TCUCHHUC BCCro IMepruoaa

O6y‘-IeHI/I$[ Hepe3 ydaCTue CTYACHTOB B IMPAKTHYCCKUX 3aHATHUAX, BBIIIOJHCHHEC KOHTPOJIBHBIX

3aJlaHUN U TECTOB, HAlMCaHHE KYpPCOBBIX M BBIMYCKHBIX KBaJU(HUKAUMOHHBIX padoT. IIpu 3tom

CaMOCTOATCIIbHaA pa60Ta CTYACHTOB UT'PACT PCIIAIOIIYIO POJIb B XO€ BCECTO yqeGHoro nmpormnecca.




CamocrosTenbHas padoTa peau3yercs:

1) HenocpeacTBeHHO B MPOIECcCe ayIUTOPHBIX 3aHATHH, MIPH BHITOJHEHUH J1a00PaTOPHBIX

paboT.
2) B xoHTaKTe C ImperoaaBaTe/ieM BHE PAMOK PACHMCAaHUS - HAa KOHCY/IbTALUAX 10 YUCOHBIM

BOIIPOCAM, B XOJI€ TBOPYECKUX KOHTAKTOB, P JIMKBHUIAIMH 330JDKEHHOCTEH, TIPU
BBINIOJTHEHUH MHIUBHUTyaIbHBIX 3aJaHUH U T.1.
3) B oubauoteke, 1oMa, B OOIIEKUTHH, HA Kadepe MpH BBIOIHEHUH CTYICHTOM y4eOHBIX U

TBOPYECCKUX 3a4a4.
FpaHI/IHBI MCXKAY 3TUMH BUIaMU pa60T A0CTAaTOYHO PA3MBbIThI, a CAMU BU/IbL

CaMOCTOSITENILHOM paboThI NepecekatoTcs. Takum 00pa3oM, cCaMOCTOATEIbHON padoTa CTYIEHTOB

MOJKET OBITH KaK B ayaIuTOpPHHU, TaK U BHE €€.

7. [IpuMepHasi TeMATHKA KYPCOBBIX Pa0oT (MP0eKTOB) (MPU HAJIUYHNH)

KypcoBbie paboThl HE IPETyCMOTPEHBI.
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8. YueOHo-MeTOAMYecKOe U MH(OPMAITHOHHOE O0ecneyeHne TUCIIMILIHHBI (MOIYJIfA):

a) OCHOBHas Tumepamypa

1)

2)

lonant, B. E. OcHOBBI ¢u3uku 11a3mel [DeKTpoHHBIA pecypc] : y4eb. mocobue / B. E.
Tlomant, A. I1. XXununckuit, U. E. Caxapos. - Mocksa : Jlans, 2011. - 448 c. : un., rpad. -
(Yuebuuku yist By3oB. CrienuanbHas tureparypa). - Pexxum goctyna: 3bC "M3naTenscTBo
"Jlanp". - Heorpanud. goctym. - ISBN 978-5-8114-1198-6

lammepun, B. A. Ilporecchl TUIa3MEHHOTO TpPAaBIEHUS W MHKPO- W HAHOTEXHOJIOTHIX
[DnmexkTpoHHBIH pecypc] : ydeb. mocoOue : y4ded. mocobue aisi CTyH. BY30B, 00yd. IO
Harnpasil. moarotoBku 210100 "Dnekrponnka u Mukposnekrponuka" / B. A. Tanmepus. - 3-
e u3a. - OBK. - M. : bunom. Jlaboparopus 3Hanwmii, 2013. - (Hanorexnonorun). - Pexxum
nocryma: DU3 "bubmmotex". - 15 noctymnos. - ISBN 978-5-9963-2129-2.

6) dononHumenvHas iumepamypa

1)

2)

3)

4)

Cymkos, A.Jl. Bakyymnas snektpoHuka. OuU3nKo-TeXHUYECKHE OCHOBHI : Y4el. mocobue /
A. JI. Cymxos. - CII6. : Jlanb, 2004. - 462 c. : wi. ; 24 cM. - (Y4eOHUKH JUIsl BY3OB.
CrneuunanbHas nmureparypa). - [Ipeam. ykas.: ¢.456-457. - bubnuorp.: c. 458-459. - ISBN 5-
8114-0530-8. — (10 7k3.)
KoxeBuukos, H. M. JleMoHCTpalimoHHbBIE 3KCIIEPUMEHTHI 110 00111e# (u3nke [ DIEeKTPOHHBIH
pecypc] / H. M. Ko>keBHUKOB. - DIIeKTpOH. TeKCTOBbIE aH. - Mockaa : Jlans", 2016. - 9bC
"Jlanp". - Heorpanuy. goctyi. - ISBN 978-5-8114-2190-9
CagenneB, U.B. Kypc ob6meii ¢pusuku B 5-u T [DneKTpoHHBIN pecypc] : yueb. mocobue / U.
B. CaBenbeB = A course in general physics. T. 2. DJIeKTpUuecTBO U MarHeTU3M. - DIEKTPOH.
TekcToBble gaH. - MockBa : Jlanwp, 2011. - (Jlyumme kiaccuueckue y4eOHUKN)
(Knaccuueckas yuebHas nmuteparypa mo ¢usuke). - ObC "Jlanp". - HeorpaHuy. AOCTYIIL. -
ISBN 978-5-8114-1208-2

Tpetbsix, JILH. OcHOBBI Teopun M MpakTHUKH OOpPaOOTKH HKCHEPUMEHTANbHBIX JIaHHBIX
[DnexkTpoHHEBIH pecypc] : Yuebnoe nocodue / JI. H. Tperbsk, A. JI. BopoOseB. - 2-e u3.,
UCIP. U JI01. - DJIEKTPOH. TEKCTOBbIE AaH. - Mocksa : M3narenscTBo FOpaiit, 2018. - 237 c.
- (Yuausepcuretsl Poccun). - 9bC "HOpaiit". - Internet access. - Heorpanuu. nocrym. - ISBN
978-5-534-08623-2

%@W e Fh Aty ﬁ
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8) npoecpammnoe obecneuenue
1) Microsoft Word u Excel B cocrase makera MS Office. JIuniensust Ha HOBbIe BepCUH
nepuonndecku oOHoBmsieTcs LleHTpoM HOBBIX MH(POpPMAaLMOHHBIX TexHonoruid UI'Y mo
BCEMY YHUBEPCHUTETY.
2) LibreOffice. - (freeware). - YcinoBus HCIIOIB30BAHUS TI0 CCHUIKE:
http://ru.libreoffice.org/about-us/license/. — 6eccpouno.
3) GNU Octave, version 4.0.0 © 2015. - FREEWARE. — nporpamMa MateMaTH4eCKOH

o0pabotku nanHbIX. — (freeware). — cBoOoIHOE TPOrpaMMHOE 00ECIIEYCHUE C OTKPBITHIM

KOJIOM.

2) baszbl 0aHHblx, qubopmaquHHo-cnpaeolmbze U nouckKoevle cucniemal
1) HB UT'Y http://library.isu.ru/ru

2) 2U3 «bubaunorex» https://isu.bibliotech.ru/
3) OBC «Jlanb» http://e.lanbook.com/

4) 3BC «PykonT» http://rucont.ru

5) OBC «Aiibykex» http://ibooks.ru

6) B cucteme obpaszosatenbroro mopraiga UI'Y (http://educa.isu.ru/) pasmerieHs
METOJIMYCCKUE MaTepHalTbl 1 3aanus o quciumuimae b1.B.09 "Metoasr pusndeckoro
JKCIIEpUMEHTA"".

9. MaTtepuaibHO-TEXHUYECKOE o0ecredeHne U CHUNIHHBI:

JlaGopaTopHbIil MPaKTUKYM BKIFOYaeT B ce0s clieqayroiiee 000pyaI0oBaHHe: YCTAHOBKH IS
HCCIEAOBaHUS TJCIOUIEr0 pa3psja, TOKONEPEHOCa B BAaKyyMHOM JHOJIE, TEPMO3JIEKTPOHHOU
OMHUCCHUH, 3apsOKCHHBIX YaCTHUIL B CKPCHICHHBIX II0JIAX, IIJIa3Mbl BBICOKOYACTOTHOTO paspsia.
Jlaboparopnast pabora «MojaenupoBaHue NBMXCHHS SJIEKTPOHOB B JIEKTPUUECKOM M MarHUTHOM
MOJISIX» MPEJICTAaBIIEHA B BUJIE BUPTYaIbHON MOJIEIH.

Jli1s 00paboTKM MOMYyYEHHBIX B XOJI€ IKCIIEPUMEHTA JIaHHBIX Ha MPaKTUYECKUX 3aHATHUSAX B
naboparopun Kadenpsl UMEIOTCS KOMIBIOTEPBI C COOTBETCTBYIOLUM MPOTPaMMHBIM 00€CIIeYeHHEM
(mono6smokx AlO IRU T2105 P, 4 HoytOyk Lenovo B590).

NmeroTcss cnucku 3afjaHUil M1 METOJUYECKOE PYKOBOJCTBO B JJIEKTPOHHOM U TI€YaTHOM

BUJIC, B TOM YUCJIC B aBTOPCKOM y‘-IC6HOM IMOCOOUH.

10. O6pa3oBaresibHbIE TEXHOJIOTUH

Kypc ocHoBaH Ha OpHTHMHAIBHBIX pa3padOTKax aBTOpPOB. lIpoBoasTcs cremyronue BUIBI
3aHSTUN: JEKIIUH, Ta00pPaTOPHBIE paOOTHI.

HoBble 3HaHUS CTYAEHTBHI MOJYYAalOT CAaMOCTOATENBbHO M3 METOJAMYECKHX OMUCaHUM.

[IpakTyeckuM HaBbIKaM OHM OOYy4YalOTCS TPU BBHIIOJHEHUHM J1abOpaTOPHBIX paboT mox


http://ru.libreoffice.org/about-us/license/
http://library.isu.ru/ru
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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PYKOBOJICTBOM TIPETIOIaBATEIS.
B xome mabopaTopHbIXx pabOT CTYAEHT FOTOBHT OTYET, BKIIOYAIOIIMN B ceOe CIEAYIOIIne
JJICMCHTHI: OIMKUCaHueE 9KCIICPUMCHTA, cxema, Ta6JII/II_[LI OKCIICPUMCHTAJIbHBIX JaHHBbIX,
OCIIUJIJIOTpaMMBbI (HpI/I HaJIn4uu, B BUOAC CKpI/IHH_IOTOB), OTBCTHI HA KOHTPOJIbHBIC BOIIPOCHI.
CTymeHThl BBIIOIHSAIOT pabOThl HEOOJBIIMMH TIPYIIaMu, 00CYKAas MOCIEA0BATEIbHOCTh
JCUCTBUN, U BMECTE aHAIU3UPYIOT MOJYYCHHBIC Pe3ysbTaThl. [10CIe10BaTEILHOCT BBITOIHECHHSI
paboTHI 3a/1a€TCsI CIEAYIONMUM 00Pa30M:

1) TIpoBomuTCs HHCTPYKTAX MO TEXHUKE 0E30MaCHOCTH (HA IEPBOM 3aHSITHH).

2) CTyaeHTbl 3HAKOMSITCS C TEOPETHYSCKUM MaTEPHATIOM.

3) 3HAKOMCTBO C MepeyHeM MNPUOOPOB U mpuHAIeKHOCTeH. COoOUpaHUE IIEKTPHUSCKOU
CXEMBI (€CITM HY)KHO), IMTOKIIOUYCHHUE PUOOPOB.

4) BbINOJHEHUE YKCIIEPUMEHTA COTIIACHO X0y paOOThl, yKa3aHHOMY B METOHYKE.

5) OO6paboTka SKCIEPUMEHTAIbHBIX JaHHBIX. BHECEHHE COOTBETCTBYIONIMX TaOJIMIL,
rpaduKoB, TUarpamMm B OTYET.

6) IToaroroBka u odopMiEHHE OTYETA IO JabopaTopHOi paboTe (B AIEKTPOHHON (hopme).
OTBeTHI HAa KOHTPOJBHBIC BOMPOCH B MeToanuke. YeTkoe (HopMynupoBaHUE BBIBOJIOB 110
pabore.

7) TloaroroBka K 3aIIUTe OTYETA (C yYSTOM U3YUYCHHUS TEOPETUUICSCKOTO MaTepralia).

8) 3amura oryera.

11. Ouenounsbie cpeacrsa (0OC)

dopMa TEKYIIEro KOHTPOJIS: CO6€C€I[OB8.HI/IG BO BpEM:A na6opaT0prlx pa60T, IIPOBEPKa OTUCTOB.

Jlnst gomycka K 3a4€Ty TpeOyeTcs MOJHOCTHIO BBIMOJIHUTH BCE JIAOOPATOPHBIC, CIATh OTYETHI U
o0CyHTH C TIpenoiaBaTesieM MOJIYYeHHBIC PE3YJIbTAThl MO KaXJI0M padoTe (B TOM YUCIIE OTBETUTH
Ha KOHTPOJIbHBIE BOMIPOCHI), TOTYYUB IIPU ITOM OTMETKY O cJaue.

Bujg npoMeXyTOUYHOM aTTeCTalluK: — 3a4eT.

®onp oueHouHbIx cpeactB (POC) mpencraBieH B MPUIOKEHHUH.

11.1. OnieHouHbIE CpEACTBA 151 BXOJHOT'O KOHTPOJIA

Jl1is u3y4yeHus: JaHHOTO Kypca CTYACHT JIOJDKEH 3HaTh OCHOBBI HH(DOPMATUKH, YMETH MOJIb30BAThCS
KOMITHIOTEPOM Ha TMPOABUHYTOM YpPOBHE, MPOCIYIIaTh MOAPOOHYI0 TEXHHUKY O€30MacHOCTU TPH
paboTe ¢ COOTBETCTBYIOITUM 000PY/IOBAHUEM.

Bxo1HOM KOHTPOJIb HE MPETYCMOTPEH.

11.2. OnieHOUYHBIE CpPEACTBAa TEKYLIETO KOHTPOJISA
[IpuMepHBIe BONIPOCHI M YIIPAKHEHUH JIJIS1 TEKYIETO KOHTPOJIS:

[IprMepHBIii CIIUCOK BOMPOCOB TEKYILETO KOHTPOJIS:

1) ANEKTPOHHAS YMHCCHS;
2) TEPMOAJICKTPOHHAS SMHUCCHSI,
3) ABTODJICKTPOHHAS] IMHCCHS;

4) B3pBIBHASI DMHCCHS;



5)

6)

7)

8)

9)

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
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BTOPUYHO-3JIEKTPOHHAS SMHUCCHSI,
(OTOAIEKTPOHHAS] SMUCCHS,

(dbopMHpOBaHKE ¥ TPAHCIIOPTHPOBKA JIEKTPOHHOTO MTOTOKA,;

crocoObl (OPMHUPOBAHUS DIIEKTPOHHBIX TOTOKOB PAa3JINYHON MHTCHCUBHOCTH;
CIIOCOOBI OrPaHUYEHUS MTOMEPEUYHBIX PA3MEPOB JICKTPOHHOI'O MOTOKA;
JIEKTPUUYECKUE CITOCOOBI YIIPABJICHHUS TNIOTHOCTHIO JIEKTPOHOB;
MarHUTHBIE CITIOCOOBI YIIPABICHHS CKOPOCTHIO IIEKTPOHOB;
peoOpa3oBaHue SHEPTUH AIEKTPOHHOTO MOTOKA B IPYTUE BHUIbI SHEPIUU;
KaTOIOJIOMHUHHUCIIEHIIHS, KATO0YCHICHHE;

PCHTICHOBCKOE U3JIY4CHUE;

MOHW30BAaHHBIN I'a3 U IU1a3Ma;

3JIEMEHTAPHBIC MPOIECCHI B IJIa3ME U Ha MMOTPAHUYHBIX TTOBEPXHOCTSIX;
OCHOBHBIC METO/IbI T€HEPAIINH I1JIa3MbI;

MOZIEINIH JJIs1 OIMCAHMUS CBOMCTB IIJIa3MEI;

THUIIBI Ta30BBIX Pa3psIOB;

0011Ke CBOMCTBA IIa3MBbl;

SIBIICHHSI [IEPEHOCA;

IJ1a3Ma B MAarHATHOM ITOJIE;

KOJIcOaHMsI, HEYCTOWYMBOCTH M YMUCCHOHHBIC CBOMCTBA IJIa3Mbl;
U3yYCHUE TUIa3Mbl;

METO/IbI YCKOPEHHUS TIa3MEHHBIX TOTOKOB,;

JMAarHOCTHKA IMapaMeTPOB TIa3Mbl;

[IPUMEHCHHE TUIa3MbI B DJIEKTPOHUKE.

ITpuMmep 3amanuil B 1abopaTopHoil pabore:

1. JIaﬁopaTopHaﬂ paﬁoTa: HU3YYCHHUE TOKOIIEPEHOCA B IIJIa3M€ TJICIOIIETr0 paspsajaa

Cobparh DIEKTPUYECKYK) 4YacTh CTeHjAa. llepeHecTn (MM HapUCOBATh) CXEMY
JKCIIEpUMEHTa ce0e B OTYET.

IIpuaBurate aHOJ K KaTOAY IO 3aXKUTAaHMS paspsa, C IOMOIIBIO PEOCTaTa yCTAaHOBUTH
paspsasbii Tok [ =10 MA.

Ynanate aHoj OT Karojga ¢ ILIaroM S5 MM, MOJAAEPKHUBass C IIOMOLIBIO peocTara
HEU3MEHHBIM pa3psaHbIi ToK. Ha kaxaoM miare nu3mepsTh HanpsbkeHue Ha paspsae U.
IIponiecc mpOBOAUTHL 10 TaKOro pPAacCTOAHMUSA KaTOA-aHOA X, IIOKa BO3MOXKHO
MTOAICPKUBATH Pa3psIHBIN TOK.

IIpoBecTn onmucaHHyIO NPOLEAYPY AN IATH 3HAYEHHUM Pa3psAHOrO TOKA, YBEIMYMBAS
ero Kaxnaplil pa3 Ha 5 MA. i kaxJIoro 3HaueHUs ToKa MoAOHMpaThb MaKCHUMAaJbHBIH
IPOMEKYTOK M3MeHeHus paccTostHus AX .

HOCTpOI/ITb I‘pa(l)I/IKI/I 3aBUCUMOCTH U(X) IJIsI BCEX 3HA4YCHHH paspAaHOro TOKa.

AnNmpoKcUMHUPOBaTh TpaQUKU JIMHEAHBIM TPEHIOM, ONPEAETUTh B KaXKIOM Cllydae
HAIPSDKEHHOCTB d1ekTpraeckoro momst £ =—dU /dx.

Ilonarass, 4To TOK pa3psaa pPaBHOMEPHO paclpelesieH IO CEYEHUIO ILIa3MEHHOIO
CT0J10a, KOTOPOE NMPHHATH PABHBIM BHYTPEHHEMY CEUEHMIO Pa3psAIHOM TpyOkn S = 2
cM?, HAlTH J1st KaJI0T0 CITydast INIOTHOCTS Toka | ~ | / S.

ITo dhopMyne HaliTH 3HAaYEHHUS YAEIBHONH MPOBOAMMOCTH A, @ Takke ONpPENEInTh s
KaX/I0TO ClIydasl CTENIeHb HOHM3aun M= n/ N . Ha ocHOoBaHUHM pe3yibTaTa ceaaTh

3aKJIIOYEHHE O NMPUMEHUMOCTH 3akoHa OMa B JaHHOM ciydae. [l oLeHKH NpUHSATH
3HAYEHMs BXOASIIMX mapaMeTpoB o ~ 10782 V~10° m/c.
Pesynpratel opopmuts B MS Excel B Buge Tabmun u nuarpamm. OQopMuTh OTYET B

AJIEKTPOHHOM BUJIE.
OTBETUTH Ha KOHTPOJIBHBIE BOIPOCHI.
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- TloaroToBUTHCS K 3alIUTE.

11.3. OueHouHsble cpecTBa AJIs IPOMEXKYTOUHOM aTTeCTalluu

MaTCpI/IaJ'IBI AJIA IPOBEACHH A TCKYILICTO U IIPOMEKYTOYHOI'O KOHTPOJIA 3HAHWH CTYACHTOB!:

Ne Kommerenimm,
\_ Bun xouTpons Kontponupyemsbie TeMbl (pa3esbl) KOMITOHEHTBI KOTOPBIX
i KOHTPOJIUPYIOTCS
1 CobecenoBanne pu HccrenoBanue TIEIOMIETO pa3psaa TK-1, TIK-2
3aIiTe OTYeTa
2 CobecenoBanne pu Wzydenne TokomepeHoca B BAKYyMHOM JHOJIE IK-1, TIK-2
3aIuTe OTYeTa
3 CobecenoBanne pu OnexTpuuecKoe moje  yTpo-Beuep | IK-1, TIK-2
' 3alliTe OTYETA rio0anpHasi KapTHHA KOHBEKITHH.
4 CobecenoBanne pu Wzydenne TepMO3TICKTPOHHOW AIMHUCCHH. IK-1, TIK-2
3aIuTe OTYeTa
5 CobecenoBanne pu JBmxeHme 3apsSKEHHBIX JaCTHIL B [IK-1, TIK-2
3allIUTe OTYeTa CKpEIIEHHBIX MOJISX.
6 CobecenoBanue npu HccnenoBanue mia3Mbl  BBICOKOYACTOTHOTO IK-1, T1K-2
3alIMTe OTYeTa paspsiaa
7 CobecenoBanue npu MopenupoBaHue JBUKEHHUS DJEKTPOHOB B IK-1, T1K-2
3allIUTe OTYeTa AJIEKTPUUECKOM U MarHUTHOM IIOJISIX
8. TectupoBanue (pu Bee paseist IK-1
HE00XO0IUMOCTH)

IIpuMepHLIA COUCOK BOIIPOCOB K 3a4ETY

DNeMEeHThI 30HHOUM TeOopuHr TBEPABIX Ted. [loHATHE O BaIEHTHOM 30HE U 30HE MPOBOAUMOCTH.
JIuHaMUKa 3JI€KTPOHOB B KpUCTaJlIe. 3aKOH JucepcuH, 3pPpeKTUBHAs 3JIEKTPOHHAs Macca.
[ToBepXHOCTHBII NOTEHIMAIBHBIN Oapbep. 3aBUCUMOCTb SHEPTUHU AIEKTPOHA OT KOOPAUHATHI
BOJIN3M OBEPXHOCTH KPUCTAILIA.

Tepmoanexktponnas  smuccus.  @Popmyna  Puuapacona-/IpmmvodHa.  Pacnpenenenue
TEPMOIIEKTPOHOB IO DHEPIUsIM. 3aBUCHUMOCTb TOKa TEPMOAMHUCCHM OT 3aJEpPKUBAIOLIETO
MOTEHIMAA.

TepmoanekTpoHHas amuccus ¢ yckopsitouum nojem. dpdext HlorTku.

ABTO3JIEKTpOHHAS dMUCCHUS. MOIeNlb MOTeHIUaIbHOrO Oapbepa. 3aBUCUMOCTh TOKAa YMUCCHH
OT DJIEKTPUYECKOTO ITOJIA.

®dortosnexkTpoHHas amuccus. CrekTpaiabHas 3aBUCUMOCTD (DOTOTOKA.

BropuuHas sneKTpoHHas ASMHCCHs. ODHEPreTUYECKHH CIIEKTP BTOPHYHBIX JJIEKTPOHOB.
KauectBennas teopust BOO. B3pbiBHast aMuccusi, KadeCTBEHHAs: TEOPUSI.

[TosiBiIeHME U NCUE3HOBEHME 3aPsKEHHBIX YaCTHUL] B Ta30BOM paspsizc. YIPyrue U Heynpyrue
CTOJKHOBEHHUS YaCTUL, KaHaJbl Heynpyrux mnorepb. MoHuzauuss u pexomOHUHaLUA.
Honunzanmonnoe paBHoBecue, popmyna Caxa. 3akoH OMa U OTKIOHEHMS OT HETO.

Buzbl ra3oBbBIX pa3psiioB: 1yra, TIACOMNNA pa3psal, KOPOHAIBHBIN pa3psaa. CaMOCTOSATENbHBIN
U HECAMOCTOSITENIbHBIN pa3psiibl. YCIOBUE camomnoiaep:kanus paspsga. Kpusas [lamena.
CrpyKkTypa TAEINIEro paspsaa.

Tokonepenoc B Bakyyme. OrpaHuueHue Toka OOBEMHBIM 3apsiioM. 3akoH Yaiinna-
Jlenrmropa («3akoH 3/2»).

[TapaenpHBIN IIy4OK JIEKTPOHOB B BaKyyMe. BupTyanbHbIN KaTo/.

IIpocTpaHCTBEHHBIN 3aps B AJIEKTPOHHBIX Mydkax. PacmumpeHue mydka moj AevcTBUEM
oobeMHoro 3apsaa. ®okycupoBka myuka snektpoaamu. [lymka [Mupca.

CKOpoCTH AJIEKTPUYECKOT0, TPAJUEHTHOIO U MHEPIIUAIBHOTO Jpeiida.

®opmyna Caxa Kak ClI€CTBHE NPUHIIUIA JE€TAIBHOIO PAaBHOBECUS

3akoH OMa U3 KMHETUYECKOTO YpaBHEHHUS

Coxpanenue aguabaTHUECKOro HHBapUaHTa B IPOOOYHOMN JIOBYIIKE

Pacnpenenenue noteHnyania BIoJib CT0JI0a B TICIOLIEM pa3psije
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- Omnnuue kopoHatbHOU U JITP u3nyyaTenbHbIX Moaeen

[Tpumep TeCTOBBIX 33aHUMN Ui MPOBEPKU CHOPMUPOBAHHOCTH KOMIIETCHIIMH, YKa3aHHBIX BBIIIE

n.3:

1. Ocroeubim ycrosuem cyuecmeosanus 00vbemMHO20 3apsaoa 8 8aKyYyMHOM OUOOe ABIAemC s
a. npesvluieHue MmoKa IMUCCUU HA0 AHOOHBIM MOKOM
0. PaBeHCmME0 MOKA HIMUCCUU U AHOOHO20 MOKA
8. npegvlilleHue aHOOH020 MOKA HAO IMUCCUOHHBIM

2. Pabouum pexcumom 8axyymHo2o ouooa A611emcs

a. pexcum HACLIWEeHUs.
0. pedcum 00veMH020 3apsaoa
8. it0oot yuacmok BAX ouooa

3. B 00HOpOoOHOM MacHUmMHOM NoJle mpaekmopuetl 91eKmpoHa A61emcs

a. cnupanw
0. napabona
8. eunepboia

4, Hal’lpﬂ.?fceHHOCWlb odnopodﬁoeo ANNEKMPUUECKO20 NOJIA Me:)fcdy OSyM}l napaiilejlbHbiMu

NIACMUHAMU
a. yMeHbUaemcs, om Kamood K aHo0y
0. ysenuuusaemcs om Kamooa K anooy
6. HeUu3MeHHA

5. Bmopuunas 31eKmpOoHHas SIMUCCUS — IO UCNYCKAHUe SNeKMPOHO8 NOO Oelcmeuem

a. HacpesaHusl
0. INIEKMPOMACHUNTHO20 U3TTYHYEHUA
6. BHEULHE2O ITIEKMPUHECKO20 NOJIA

6. 30H006bIE MEMOOBL UCCIE008AHUS NIA3MBL NO360ISION ONPEOETUNb

a. CPeOHION0 IHEP2UIO INIEKMPOHO8

0. KOHYEHMPayuo amomos 6 8030YHCOeHHOM COCMOAHUU
8. memnepamypy HeumpaibHOU KOMNOHEHMbl NAA3MbL
7. Ckopocmb Opeligha 31eKmpoHO8 — IMO CKOPOCMb!

a. Menlo6020 XaAOMUYECK020 0BUNCEHUS

0.CKOPOCMb O8UICEHUS INEKMPOHO8 HA 6HEWHEL OpOUme amoma Uiy MOaeK).ivl
8. CKOPOCMb HANPABTIEHHO20 OBUINCEHUS 800Tb CULOBBIX JIUHULL NOTA

8. Vkaocume eounuyvl usmepenus 0agnenus:
a. 33%lla
0.33%H/m2
6. 33%mopp
2. 100%cm2/c

9. Kakoe evipadicenue noscHaem npunyun pabomul mepmonapHo2o 0amyuxka 0aneHus?

a. Baxyym nnoxo nposooum menio

0. Ilonusicenue dasnenus 6bl3vl6aen OXAANCOCHUE OCMAMOYHO20 2A3d
10. Conocmasvme munwvi Hacocos u NPUHYUNDBbL UX Oeticmeus

DorcexmopHwlil Hacoc

8A3KOCMHOE 83auUMOOelicmseue nomoxKa 2aza u
napoeot cmpyu

Juggysuonnwiii Hacoc

ougpgysus eaza 6 nap pabouei dHcuoxocmu
Hacoca

Ilnacmunuamo-pomopnulil Hacoc

Mexanuueckoe nepemeujerue 2aza u3 paboyezo
00véMa 8 ammocghepy

Maenumopa3spsonwiii Hacoc

KamooOHOe pacnblieHue mumaHa u paspso
Tennunea
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Paspabopumnkmn:

npodeccop, 3aB.kabenpoid, a.d.-m.H.  B.JL., [lanepusrii
(noonucs) (3anumaemas OOAHNCHOCMYb) (uHuyuanbl,
Gpamunus)
W JIOLIEHT, K.().-M.H. A.A., YepHbIx
(noonucw) (3anumaemas OOAHCHOCMDb) (uHuyuanwl,
Gamunus)

[TporpamMma paccMoTpeHa Ha 3aceanuu kadeapsl o0meit u kocMudeckon huzuku UT'Y
« 27 » _wmapra 2020 .

IIpotokon Ne _ 7 , 3aB. kadeapoi @ B.JI. ITanepHsrii

Hacrosimmasi mporpamMmMa He MoKeT OBbITH BOCIPOU3BedeHA HU B Kakoil d¢opme 0e3

MpeBAPUTEILHOT0 MMCHMEHHOT0 pa3penieHusi Kadeapbl-pa3padoTynKa MporpaMMbl.



