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Pabouas nporpamma qucuMiuinHbl «Teopus moss» paspaborana:

- B cooTBeTcTBUU ¢ TpeboBanusmu OI'OC BO - cnemmanmuter mo crenuanbHocT «21.05.03
TexHOJOrHA Te0JIOTHYEeCKON pa3BeAKH», YTBEPKACHHOro MpukazoM MunoOpuayku Poccun Ne 977 ot
12.08.2020 r.;

- HA OCHOBaHMM Y4YE€OHOro IUIaHA crHenuaguTeTa mo cruenuanbHocTH «21.05.03 TexHomorus

IreOJIOTHYECKOM Pa3BCAKN) CliIiCHHUATI3allus «CeﬁCMopasBez[Ka».

CocraBuTenb noueHt Cenunna H. I1.

PaGouasi mporpamma paccMoTpeHa U ojo0peHa Ha 3aceqaHuM Kadeapsl TeoU3UKH OT

31.01.2022 r., nmpotokoin Ne 10.

3asenyroumii kapenpoit noueHt  Eropos A.C.

PaGouas nporpamma corjiacoBaHa:

Havanpnuk ynpaBneHus yueOHo-
METOIMYECKOT0 00eCIIeueHU K.T.H. Nsanosa I1.B.
00pa3oBaTeNnpHOrO Mporecca




1.OEJIA U 3AJAYU JUCHUTIJINHBI

Lenb qUCIUTIINHBI:
- MOJITOTOBKA BBIMMYCKHUKA, BJIAJICIONIET0 OCHOBAMHU TEOPUH ITOJISI M CIIOCOOHOTO MPUMEHHUTh YKa3aHHbIE
3HaHUS HA TIPAKTHUKE;
- o0yueHue crocobaM MaTeMaTHIECKOTO UCCIICIOBaHUS (PU3NUECKHX TTOJICH, UX XapaKTePUCTHK.

OcHOBHBIE 33JJa4M TUCIUIUIAHBIL:
- U3y4YCHHE OCHOB MOCTPOEHUS cucTeM MU PepeHIMAIBHBIX YPaBHEHUH ISl OTMMCaHUs (PU3HUYECKUX I10-
JIeH,
- OBJIQJICHUE METO/IAMH pacyeTa XapaKTePUCTHUK TOJIeH 0 3aJJaHHBIM UCTOYHUKAM (PEIICHUE «ITPSMBIX)
3aJ1a4 TEOpUH 110JIs1),
- MOJTyYeHHUE MPEACTABICHUE O MATEMAaTHYECKOM IMMOCTAHOBKE M ITYTAX PEIICHUs 3a7a4 ONpeIelICHUs Xa-
PaKTEPUCTUK UCTOYHUKOB TIOJIS 10 33IaHHOMY (M3MEpPEHHOMY) (U3HUECKOMY MO0 (penieHue «oopart-
HBIX» 33]1a4 TCOPUH TI0JIA).
- MPUOOPETEHNE HABBIKOB MPAKTUYCCKOTO MPUMEHECHHSI TOTYICHHBIX 3HAHU; CIIOCOOHOCTEH JIsT CaMOo-
CTOSITEIIBHOW PaOOTHI;
- pa3BHTHE MOTHBAIIMH K CAMOCTOSITSIILBHOMY ITOBBIIICHUIO YPOBHS MPOPECCHOHATHHBIX HABBIKOB B 00J1a-
CTH TCOPHUH TIOJIA.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Huctunnuna «Teopusi moss» OTHOCUTCS K 00s3aTEIbHOM YaCTH OCHOBHOW MPOQECCHOHATIBHON
o0pa3oBaTenpHON mporpamMmsl Mo crnenuaibHOcTH «21.05.03 TexHomorus reoornyecko pasBeiKku» U
u3ydaercs B 6 cemectpe.

[IpeniecTByomUMU Kypcamu, Ha KOTOPBIX HEMOCPEICTBEHHO Oazupyercs aucuuranHa «Teopus
MOJISH» SIBIISTIOTCSL «YpaBHEHUSI MareMaTrueckoi (usukm», «Teopust GyHKINU KOMIIEKCHOTO NEpeMeH-
HOT0, OIIEPALlUOHHOE UCUNCIICHHUEY.

Juctumimna «Teopust momns» sBASETCSl OCHOBOMOJArarouei s U3yuyeHus: CiaeayronmX JUCu-
winH: «KOMIBIOTEpHBIE TEXHOIOTUNY, «DINEKTPOPa3BEaKay, «DIEKTPOMArHUTHBIE METOAbI», «KoMIiek-
CHUpOBaHUE Te0PU3NYECKUX METOJ0BY.

Oco0eHHOCThIO TUCIUIUIMHBI SBISETCS TECHAs B3aUMOCBS3b C NUCHUIUIMHAMH «MarHuTopasBe/l-
ka» u «['paBupasBenka», TakkKe U3ydaeMbIMHU B 6 cemecTpe.

3. MIIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 1O JUCIHUIIJIMHE, COOTHECEHHBIE
C INIAHUPYEMBIMMU PE3YJIBTATAMHU OCBOEHUS OBPA3OBATEJBHOMN
IMPOI'PAMMBI

[Tpouiecc u3yuyeHUs IUCHUTUIMHBI «Teopus TOMs» HampaBlieH Ha (OpPMHUPOBAHUE CIEAYIOLIUX
KOMIICTEHITHIA:

@dopmMupyeMble KOMIIETEHIHU

KO}I N HAMMCHOBAHME UHIMKATOpAa

Conepxanne Kommneren- Kox JOCTHKEHUS KOMIICTCHIUH
10707 KOMIIETEHIIMH
CriocobeH MpuMeHATh 0C- OIIK-3.1. 3HaTh: - OCHOBHBIE MOJIOKEHUS (QyHIAMEHTATBHBIX

HOBHBIE TIOJIOXKeHHs PyH/Ia-
MEHTAJIEHBIX €CTECTBEHHBIX
HayK U Hay4YHbIX TEOPUN ITPU
MIPOBEJICHUH HAYYHO- MIPOM3BOICTBA MUHEPATHLHO-CHIPhEBOH 0a3bl.
HCCIIeIOBATEIbCKUX PadoT
10 M3YYCHHIO U BOCIIPOM3-
BOACTBY MUHEPAIBbHO- ChIPb-
€BOM 0a3bI TUYECKON JAEATETHbHOCTH (PyHIaMEHTAbHBIE TOHITHS, 3aKOHBI

CCTCCTBCHHBIX HAYK W HAYYHBIX TCOpI/Iﬁ Ipyu MTpOBECACHUU

HAy4YHO-HUCCICA0BATCIbCKHUX pa60T C LCJIBK0 H3YUYCHHSA BOC-

OIIK-3.2. YMeTh: - aHANM3UPOBaTh WH(POPMAIUIO, CTABUThH

OIIK-3 eI U HaXOJUTh ITYTU UX HOCTUIKCHUSA, IPUMCHATH B IIPaK-

C€CTCCTBCHHOHAYYHbBIX AUCHUILIMH, MOJACIIHN KIIACCUYCCKOI0 1
COBPEMCHHOI'0 €CTCCTBO3HAHUA, MCTOABI TCOPETHYCCKOI0 H

OKCIICPUMCHTAJILHOTO HCCJICAOBAHUA B HpO(i)eCCHOHaJIBHOfI

JCATCIBHOCTH.
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®opmupyemMble KOMIIETEHIIUH

Koa n HauMeHoOBaHue HHAUKATOPA

Conep:xanue kommneren- Kon JOCTHKEHUSA KOMIETeHIUU
1000 KOMIIeTeHUUH
OIIK-3.3. Bnanerh: - HaBBIKAMU MCIIOJIB30BaHUS HEOOXOIM-
MBIX HAYYHBIX 3HAaHWA TIPU  TMPOBEIEHHUH  HAYIHO-
HCCIIeI0BAaTENbCKUX paboT, HAMpaBICHHBIX Ha HW3y4YCHHE U
BOCHPOM3BOJICTBO MUHEPAIHHO-CHIPHEBON Oa3bI.
Crocoben paboTath ¢ TIpo- OIIK-6.1. 3HaTh: - COBpEMEHHBIC MMPOTPaAMMHBIC 00CCTICUCHUS
TPaMMHBIM obecreeHiemM 0OIIET0, CHENNATLHOTO Ha3HAYEHHS (B TOM YHCIIE TIPOrPaMMBbI
00111er0, CrienraaIbLHOrO 5 o6nab
HA3HAYCHUS, B TOM HCIE MaTeMaTHYeCKOTO MOJETHPOBAHHA, IUPPOBOH 00paboTKH
MOJICJIMPOBATh FT'OPHBIC U I/IH(bOpMaHI/II/I, CpCacCTB TpeXMepHofI BU3yaJIM3allui ITOJy4YCH-
TeOJIOTUIECKUE OOBEKTHI OIIK-6 HBIX PE3yIbTATOB).
OIIK-6.2. YMmeTh: - paboTaTh ¢ MPOrpaMMHBIM OOecIieYeHHUEM
o0111ero, CenraaTbHOr0 Ha3HAYCHUSI.
OIIK-6.3. Brnanmetb: - HaBBIKAMH pabOTHI C MPOrPAMMHBIM
obecrniedeHneM O0IIEero, CIIeUATBHOTO Ha3HAYCHUS
CriocoOeH MpuUMEeHATh OC- OIIK-8.1. 3HaTh: - METOMBI CIIOCOOBI ¥ CPEICTBA TIOTYUCHHS
HOBHBIE METOJIBI, CIIOCOOBI U uHGOPMAIUK U 3HAHUH.

TBa MOJyYCHHUSI, Xpa- v
cpeacTsa 6OH% CHIA, Xpa OIIK-8.2. YMeTh: - HaX0auTh HHPOPMAIIHIO TT0 3aIaHHON Te-
HEHUs 1 00paboTKH MHPOP-

P (bop OIIK-8 MaTHKe C HCIIOJIb30BaHuEM OMOIMOrpaduuecKux U AMEeKTPOH-

MaluH, UCIOIb3Ys HAaBBIKH
paboThI C KOMITBIOTEPOM KaK
CPEIICTBOM YIIpaBJICHHS MH-
dhopmarueit

HBIX CPCACTB IMOUCKA.

OIIK-8.3. BnaneTs: - HaBbIKaMU TOTy4eHHs, 00pabOTKH 1
aHaM3a HHPOPMAIINH.

4. CTPYKTYPA U COAEP) KAHUE JUCHUIIJIMHBbI
4.1. O0beM IUCHUIIMHBI U BUbI y4eOHOH padoThI
O6mmas TpyA0€MKOCTh Y4eOHOM TUCHUIUIMHBI COCTaBIsieT 4 3a4€THbIE equHuUIbl, 144 ak. yaca.

AK. 4achl 110
Buj yueOHoii padoThl Bcero ak. yacoB ceMecTpam
6

AyauTtopHas paboTa, B TOM YHCJIe: 80 80
Jlexrum (JI) 48 48
[Tpaktryeckue 3anstus (I13) 32 32
JlaboparopHbie paboTs! (JIP) - -
CamocrositesbHas padora crygentos (CPC), B Tom 28 28
qucJie:
Brinonnenue KypcoBoii paboThl (IPOEKTa) - -
PacuetrHo-rpaduueckas pabora (PI'P) - -
Pedepar - -
[ToaroToBKa K MpakTUYECKUM 3aHATUSIM 28 28
[ToaroroBka K 1a00PaTOPHBIM 3aHATUSIM - -
ITonroToBka K 9K3aMeHy - -
IIpomexyTouHas aTrecTanus — sK3amMeH (D) 9 (36) 9 (36)
OO0masi Tpy10€eMKOCTb 1M CHUILITHHBI

aK. Jac. 144 144

3a4. e. 4 4

4.2. ConepxaHue TUCHUILTUHBI
VY4eOHBIM IJIAHOM MPETYCMOTPEHBI: JICKIIUHU, IPAKTHUECKUE 3aHATHS U CAaMOCTOSITEIbHAS padoTa.
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4.2.1. Pa3nejnl AMCHHUILIMHELI M BUALI 3AaHATHI
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Paznen 1 «Cucrema ypaBHeHuid MakcBesia 27 12 8 - 7
Pa3znen 2 «Pewmenue ypaBuenuii Jlaruiaca u [lyaccona» 27 12 8 -
Paznen 3 «OOpaTHbIC 3a/1a4u T'PaBU- U
A P AT TP 271 | 12 | 8 - 7
MarHUTOPA3BEIKI
Pa3znen 4 «CrauyoHapHOE U NEPEMEHHOE 97 12 8 7
AJIEKTPOMATHUTHOE T10JIE»
Hroro: 108 48 32 - 28
4.2.2. Coaep:kaHue pa3aejioB TUCIHIJIHHBI
HaumeHoBaHue
Ne N TpynoeMkocTh
pa3aeiaa Conepmaﬂne JICKIIMOHHBIX 3aHATHHU
n/n B aK. 4yacax
JUCHUIJIMHBI
1 | Pasmen 1 «Cucrema | Cucrema ypaBHeHmit MakcBeiuia B Bakyyme. Cucrema
ypaBHEHHI nuddepeHIMaTbHBIX YPaBHEHHUH 2JI€KTPOMArHUTHOTO
MakcBeia» T10JIS1 B IPOU3BOJILHOM CpEIE.
[InoTHOCTH TOKA MOMSPHU3AIUH, TUIOTHOCTH 00BEMHOTO
3apsia MoJSIpU3aLtH. 12
[InoTHOCTH TOKa HAMATHUYMBAHMS. Y CPETHEHUE ypaB-
HEHUH ISl MAKpOIIOJIA.
Cucrema ypaBHeHHI MakcBesia i1l MakpomnoJis, ee
HEIOJIHOTA. Y PaBHEHUS CBS3U.
2 | Pazgen2 [Totennman, nuddepenimanpHoe ypapHeHnue [lyaccona
«Pemenne u Jlanmaca 115 moTeHMana.
ypaBHeHuMi Pemenue ypasuennii Jlannaca u [lyaccona. [Torennuman
Jlamtaca u 3apsHKEHHOTO c(hepruuecKoro ciiosi 1 6eCKOHEYHOTO ITH-
ITyaccoa» nuuapa. [loTeHunan pa3nuuHbIX HCTOYHUKOB 3JIEKTPO-
CTATUYECKOTO TIOJIA.
[ToTenuuman pa3nMuHbIX UICTOYHUKOB 3JIEKTPOCTATHYE- 12
CKOTO TOJIs (TOYEUHBIX, 00HEMHBIX, JMHEHHBIX, TIO0-
BEPXHOCTHBIX) U UX CBOMCTBA.
[ToTenuuman AUNONSA U ABOMHOTO 3JIEKTPUUYECKOTO CIIOSL.
Merton 3NeKTpUYECKUX U300pasKeHHI.
[ToTenuuman AUNONSA U ABOMHOTO 3JIEKTPUUYECKOTO CIIOSL.
Metoa SNeKTpUIECKUX N300pasKeHHI.
3 | Pazgen 3 MarnuTtocTaTH4ecKkoe 1mojie HaMarHM4eHHOro 1mapa B
«OOparHble 331a4U | OAHOPOTHOM IIOJIE.
IpaBu- U I'paButannonnoe none. [lorenmman. {uddepennmans-
MarHuTOpa3BEIKM» | HOE ypaBHEHUE /IS MOTEHITANA. 12

OOparHble 3aauu TpaBu- 1 MarHUTOpa3BeaKu. MHTe-
rpaJIbHbIE YpaBHEHUS. MeTOIbI pelIeHUsI HEKOTOPBIX
MaTEeMaTHYECKUX 3aay.
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HaunMmeHoBaHHue
pasaenaa
JTUCIHHUIINHBI

Conep:xanue JeKIHMOHHBIX 3aHATHI

TpynoeMkocTh
B aK. yacax

Merton peryngpuszanuu ak. A.H. TuxoHosa.

Pa3znen 4
«CTanuoHapHoe u
MIepeMEeHHOE
3JEKTPOMArHUTHOE
oJie»

VYpaHenust MakcBeria Jiisl CTAlMOHAPHOTO JIEKTPO-
MAarHUTHOTO TOJIA. Y CJIOBUE CTAIMOHAPHOCTH TOKa.
[ToTeHuuan cTaiMOHAPHOTO IEKTPUUECKOTO TOJIS.
['pannunbie ycnoBus Uisi BEKTOPA INIOTHOCTH TOKA.
MaruuTtHoe 1nosie cTalluoOHapHOro TOKa. BekTopHbIii mo-
TEHLIMAJl MArHUTHOTO MOJIsl CTAIlMOHAPHOTO

Toka. CKaJIsipHbIN NOTEHIMAJI MArHUTHOTO T1oJ1s. [ToHs-
THE O (PMKTUBHOW MarHUTHOU Macce.

[TepemenHoe snekTpoMaruuTHOE noJie. CKaJISIpHBINA U
BEKTOPHBIN noTeHabl. {uddepennuansaoe ypaBae-
Hue [lamambepa.

[Tepemennoe snexkTpomMarHuTHOE nojie. CKuH-3¢HeKT.
[Tonepeunblii XapakTep IEKTPOMArHUTHBIX BOJIH.

12

Hroro:

48

4.2.3. IlpakTyecKkue 3aHATHUS

Pa3nennl

TemaTnka NpaKTHYECKUX 3aHATHI

TpyaoemkocTh
B aK. yacax

Pasnen 1

Marematnueckuii anmapar teopuu mnons. IIpocrpaHcTBeHHbIE
MPOU3BOAHBIE MEPBOTO Mopsaka. [IpocTpaHCTBEHHBIE MPOU3BOI-
Hble BTOpOro mnopsaka. [loctpoeHue pacueTHBIX CKalIsApHBIX U
BEKTOPHBIX MMOJIcH B mporpamme Surfer. Metoa 3ieKTpudecKux
M300paXKeHHIH.

Pasnen 2

Pacuer moreHnuana 3NEKTPUYECKOTO MOJS AUMOJS B BaKyyMe.
Pacuer HanmpspKeHHOCTH TOTEHITMANA AJIEKTPUUYECKOTO TOJIS JH-
10JISI B BAKYyMe.

Paznen 3

Pacuer XapPAKTCPUCTHK DJICKTPHUICCKOI'O ITOJIA JUIIOJIA B OJHO-
ponHoOU cpene. Pacuer XxapaKTepUCTUK 3JIEKTPUUECKOTO MO
JIATIOJNS B HEOJHOPOHOM Cpeie.

Pasnen 4

MarnutHoe nosne qunois. ['paBUTallnOHHOE M0JIE TOUYEYHOTO UC-
TouHHKa. OOIIHOCTh 3aKOHOMEPHOCTEH CYIIEeCTBOBAHUS TOTEH-
UAJbHBIX MOJICH.

Hroro:

32

4.2.4. JIaboparopHble padoThI
JlaboparopHbie pabOTHI HE MPETyCMOTPEHBI.

4.2.5. Kypcosbie padoThl (IP0EKTHI)
KypcoBsie paboThI (ITPOEKTHI) HE MPETYCMOTPEHEL.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xone 00yueHnst npuMEeHsI0TCSL:
Jleknmu, KOTOphIE SBISIFOTCS OAHUM M3 BOXHEHIINX BUAOB YU€OHBIX 3aHSTHI U COCTABISIFOT OCHOBY
TEOPETHUYECKON TIOJrOTOBKH oOyJaroruxcs. L{enn TeKIMoHHbIX 3aHsATHi:
-AaTb CUCTCMATHU3HWPOBAHHLIC HAYYHBIC 3HAHUA 10 JUCHUIUIMHC, AKICHTHPOBATL BHHMMAHUC Ha
HanOoJIee CIOKHBIX BOIIPOCAX JUCIUILIHHEL,

-CTUMYJIMPOBATh

AKTUBHYIO IMO3HABATCIILHYIO

ACATCIIBHOCTD

(hopMHUPOBaHMIO UX TBOPYECKOTO MBILIUICHHUS.

00ydJarommxcs,

CocoOCTBOBATH




IIpakTnyeckue 3ansTus. L{eny npakTHYECKUX 3aHATHH:

-COBEPIICHCTBOBATh YMEHHUS M HABBIKU PEIICHUS MPAKTUUECKUX 33]1a4.

I'maBHBIM cofiep>KaHHEM 3TOTO BUAA YU€OHBIX 3aHSTHH sABJsieTcs: paboTa Kaskaoro oOydaromerocs mo
OBJIAJICHUIO TIPAKTHYECKUMHU YMEHUSMH U HaBBIKAMH MPOGECCUOHATLHON IS TEITBHOCTH.

Koncyabranum (Tekyias KOHCYNIbTalMs, HAKaHYHE 9K3aMeHa) SIBISETC OHOM n3 GopM PyKOBOJCTBA
yueOHOI paboToll OOydarommxcs W OKa3aHWs MM TIOMOIIM B CaMOCTOSITEIbHOM H3YYEHHH Marepuala
JUCUUIUINHBL, B IMKBUAAIMHA UMEIOIINXCS TPOOEIOB B 3HAHUSIX, 3a/I0JDKEHHOCTEN MO TEKYIUM 3aHSTHUSIM, B
MIOJITOTOBKE MUCEMEHHBIX paboT (MIPOEKTOB).

Tekymiue KOHCYNbTAllMM MPOBOSTCS IperojaBaTesieM, BEAYIIUM 3aHSATHS B Y4eOHOU Tpymre,
HAy4YHBIM PYKOBOJMTEIEM U HOCST KaK MHAUBUIYaJIbHBIN, TAK ¥ TPYIIIOBOM XapaKTep.

CamocrosiTeJibHasi padoTa 00y4yalomIMXCsl HampaBjeHa Ha YIIyOJICHWE M 3aKpeIUICHHE 3HAHUH,
MOMYYCHHBIX HA JICKIUSX W JPYIHX 3aHITUSX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOIO aKTHBHOTO
MIPUOOPETEHUs] HOBBIX, JOMOJHUTENbHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIUM Y4YeOHBIM 3aHATHSIM H
MIPOMEXYTOYHOMY KOHTPOJTIO.

6. OHEHOYHBIE CPEJACTBA JUISA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTAILIMU 11O U'TOI'AM OCBOEHUS JTUCIATLIIMHBI
6.1. Oyenounvie cpedcmea 013 camocmoamenbHoOU padomsl u MeKyu|e2co KOHmMpPOA
ycnegaemocmu
Paznean 1. Cucrema ypaBHeHuit Makcsesia.
1. Mcropus craHOBIEHUS TEOPUU MOJIS.
2. Cucrema ypaBHeHHd MakcBemia B Bakyyme. Crucrema nudepeHIMalbHbIX YPaBHEHUH JIEKTPO-
MarHMTHOTI'O II0JISl B IIPOM3BOJIBHOM CpEE.
3. IImoTHOCTH TOKA MOJSAPU3AIUH, TUIOTHOCTh 0OBEMHOTO 3apsijia MOJIpU3aliu.
4. TII0OTHOCTh TOKA HAMarHMYMBaHUs. Y CpeAHEHUE YpPaBHEHHUH U MaKpOIIOIs.
5. Cucrema ypaBHeHHI MakcBeia JiIsl MaKpoIoJisi, €€ HEMOJIHOTa. Y paBHEHMSI CBSI3U.
Paznea 2. Pewenne ypasnenuit Jlamiaca u Ilyaccona.
1. Ilorenuman, nudpdepenunansHoe ypasHenue Ilyaccona u Jlamnaca s noteHuuana.
2. Pemenue ypaBHenuit Jlamnaca u Ilyaccona. IloreHmnuan 3apspkeHHOTO cepudeckoro ciiost u 6ec-
KOHEYHOTO IMIIMHpA. [ToTeHnnan pa3muuHbIX HCTOYHUKOB 3JIEKTPOCTATHYECKOTO MOJIS.
3. TloTeHuuan pa3InYHbIX UCTOUHUKOB 3JEKTPOCTATHUECKOTO MOJs (TOYEUHBIX, OOBEMHBIX, JTUHEH-
HBIX, TOBEPXHOCTHBIX) U UX CBOMCTBA.
4. TloTreHuMan JUMONS U ABOMHOTO 3JIEKTPUYECKOT0 c10s. MeTo 1 3NIeKTPUYECKUX U300paxeHUH.
5. [loTennuan AUMONS U ABOMHOTO JIEKTPUUYECKOTO CI0sl. MeTO ] 3JIeKTpUUECKUX U300pakKeHH.
Paznea 3. OO0patHble 3ajauu TpaBU- 1 MAarHUTOPA3BEIKU.
MarauroctaTuuecKkoe 1ojie HaMarHM4eHHOT o 11apa B OTHOPOAHOM TOJIE.
I'paBuranmonnoe nose. [lorennuan. AuddepenunansHoe ypaBHEHHE 15 TOTEHIIAAA.
OOpaTHble 3a/1a4M IPaBH- U MarHUTOPA3BEAKH.
WuTerpanbHble ypaBHEHMs. MeTObl pEIIeHNs] HEKOTOPBIX MaTEMATUYECKUX 3a/1a4.
Meron perynspuzannu ak. A.H. Tuxonosa.
Pazneua 4. CrannoHapHO€E U IEPEMEHHOE JIEKTPOMArHUTHOE IOJIE.
1. VYpaBHenuss MakcBenia /Ui CTallUOHAPHOTO 3JIEKTPOMArHUTHOTO MOJS. YCIOBUE CTAllMOHAPHO-
cti Toka. [loTeHnMan craMoHApHOrO IEKTPUYECKOro MOJsA. ['paHMuHBIE YCIOBHS U1 BEKTOpa
IJIOTHOCTHU TOKA.
2. MarautHoe moJjie CTalMOHApPHOr0 TOKA. BEeKTOPHBIN MOTEHIMAT MarHUTHOTO TMOJISl CTAallMOHAPHO-
ro TOKa.
3. CkansipHbli MOTEHIIMAT MarHUTHOTO NoJisL. [ToHsATHE 0 PUKTUBHOM MarHUTHON Macce.
4. TlepeMeHHOE 3neKTpoMarHuTHOE moje. CKalnspHbIA W BEKTOPHBIM moTeHnuanbl. Juddepenim-
anpHOE ypaBHeHue JlanambGepa.
5. Ilepemennoe anektpomaruutHoe mose. Cxkua-3dexrt. [lonepeunsiii xapakTep IJIEKTPOMArHUT-
HBIX BOJIH.

agkrownE



6.2. Oyenounvle cpeocmea 011 NPOBEOCHUA RPOMEHCYMOUHOU ammecmayuu (IK3amena)
6.2.1. Ilpumepnulii nepeuens 60npocos/3a0anuil K IK3ameny (no oucyuniune):

A e

© oo No o

11.

12.

13.
14.

15.
16.
17.

18.
19.

20.

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

27.
28.

29.
30.

[Jaiite onpeneneHuss HOHATUAM «TPAAUEHT», «IUBEPrEHLIHS», KPOTOP».

[aiite onpeneneHus NOHATUAM «oreparop Jlamnacay, «oneparop I'amunbsToHaY.

BriBenute nuddepennmansabie ypaBHeHUsT MakcBeia 3JeKTPOMAarHUTHOTO TIOJISl B BAKyyMe.
BriBenute Gopmyssl Ui onpeeneHus INIOTHOCTH TOKa M 0OBbEMHOIO 3apsijia MOJIIpH3aluU U
IUIOTHOCTH TOKA HAMAarHU4KUBaHMUSL.

VYkaxxute 3HaUEHUE NOHATHS «AJIIEKTPOCTATUYECKOE MOJIEM.

VYkaxxute 3HaUCHUE MOHATUS «CTAMOHAPHOE IEKTPUUECKOE MOJIEN.

Onummre ypaBHEHUS CBS3H U YKOXKUTE UX (PU3MUECKUN CMBICTT.

Onunmre ypaBHEHUSI HEPA3PHIBHOCTU U YKAKUTE UX (HU3HUUECKUN CMBICTT.

[Tonyuurte ypaBHeHue Jlamiaca u3 cuctemMbl ypaBHEHU MakcBesuia 1Jisi OTHOPOJAHOM CPEJIbl.

. JIoKa)kuTe MOTEHUMAIBHBIA XapakTep 3JIEKTPOCTaTUYECKOTO MOJIsA. YKaKUTE CIIocOObl HOPMHU-

POBKM IOTEHLIMAJIA.

Metonom peuienus nuddepeHnuanbHeix ypaBaenuit [lyaccona u Jlamnmaca Haliure moTeHnua-
7Bl ¢(hepUYECKOro €051 KOHEYHOH TOIIUHBI U HWIMHIPUYECKOT0 OECKOHEUHOT0 TOHKOTO 3apsi-
KEHHOTO c11051. KakoBbI CBONCTBA ATUX IOTEHIUAJIOB?

MetonoM cyneprno3uiuy BbIBeIuTe (OPMYIbI A MOTEHLMAJIOB TOYEYHBIX, OOBEMHBIX, I10-
BEPXHOCTHBIX, JITHEHHBIX 3aps0B, a TAK)Ke IOTCHIMANIA JUIOJS U JBOMHOIO 3JIEKTPUYECKOTO
cnosi. KakoBbl cBOMCTBA 3TUX OTEHIIUAIOB?

B gem cyTh MeTona anekTpuueckux n3oopaxennii? IlpuBeanre npumep ero CIoOIb30BaHUSI.
Metonom pemieHus aud@epeHnnanbHbIX YpaBHEHUN 7S MOTEHIMala ¢ yYeTOM T'PaHUYHBIX
YCIIOBHM HaWAUTE MOTEHIIMAJ HAMATHUYEHHOTO 11apa OAHOPOAHBIM MATHUTHBIM ITosieM. KakoBbl
CBOICTBa 3TOr0 MOTEHIIMAIA 1 HAMIPSKEHHOCTH T10JIS?

Jloka)kxnTe NOTEHIMAIbHBIN XapaKTep PaBUTALlMOHHOIO MOJIS.

BeiBenute nuddepennpanbHoe ypaBHEHUE I NOTEHIMAaa. Y KaXUTe TPaHUYHbIE YCIOBHUS.
BeiBeiuTe nHTErpasbHble ypaBHEHMS JJIs pelIeHUs] 0OpaTHOM 3ajjauu rpaBUpa3BeIKH U MarHu-
TOPa3BEIKHU.

UTto Takoe «KOppEKTHO» MOCTaBICHHAsi MaTeMaTH4eckas 3aaada’?

[Touemy pemieHve oOpaTHBIX 3a/Jay TpaBUPA3BEAKH U MarHUTOPA3BEIKH HE YJIOBJIETBOPSIOT
YCIIOBHSIM «KOPPEKTHOCTH?

BeiBeinTe rpaHUYHbBIE YCIOBHS JUIsl BEKTOpA IJIOTHOCTH IMOCTOSTHHOTO TOKA U MOTEHIIMAJIA JJIEK-
TPUYECKOTO TOJIA.

BeiBenute BoIpakKeHHUE U1 BEKTOPHOIO IOTEHIMAaa MAarHUTHOTO I10JIS1 IIOCTOSIHHOT'O TOKA.
Jlokaxxure, 4TO paCXOAUMOCTb BEKTOPHOI'O IIOTEHLIMAJIA PABHA HYJIIO.

BriBenute nuddepenmanbHoe ypaBHEHUE ISl BEKTOPHOTO MMOTEHIIHAIa MArHUTHOTO OIS,
BeiBeinTe BhIpaKeHUE IS CKATAPHOTO MMOTEHIMAIA 3aMKHYTOT'0 JIMHEMHOTO TOKa.

Onummre XapakTep 3aTyXaHUs JIE€KTPOMArHUTHBIX BOJIH B IIPOBO/IHUKE.

Onummre 3aBUCUMOCTD 3aTyXaHUs 3JEKTPOMAarHUTHOW BOJIHBI B IMPOBOJHHUKE OT YAaCTOTHI BOJI-
HBI.

[Tepeuncnure METOIbI pelIEHHUs] HEKOTOPBIX MAaTEeMAaTHUECKUX 3314 Te€O(PU3UKH.

Onummre meton perynaspusanuu ak. A.H. Tuxonosa.

OnumuTe MoIXoA K aHAIM3Y TEH30PHBIX MOJIEH U XapaKTEPUCTHK YIPYTUX KOJIeOaHHH.
BriBenute ypaBHeHUE SMKOHAA. Y KAXUTE TPAHULIBI €70 IPUMEHUMOCTH.



6.2.2. [IpuMepHBIE TeCTOBbIE 32IaHUS K IK3AMEHY

Bapuant Ne 1

No
w/n Bomnpoc Bapuants! orBeTa
VYkaxure _ TpaHMuHOE  yCnoBME Ui | g Hlt — H2t
KacaTeJIbHOU COCTAaBJISIIOLLEH
anpsHKEHHOC a oro 1o — ——
HAIPSDKCHHOCTH ~ MAarHUTHOTO  IIOJSL  IIPH | 9. Hlt H2t = Jjn
OTCYTCTBHUH IIOBEPXHOCTHOT'O TOKA
1. _
3.B1t = By
4.U1B1y = Byt
B cucreme ypaBuenuii Makceemia B Bakyy- | 1. (2), (3)
M€ YKa)KUTE CKAJIIPHbIC YPaBHECHMUS:
e e 2.(1. (2
rotH = 80§+] , (D 3.(3), (4)
. oH 4.(2), (4
2. rotE = —pg— (2) .4
ot
divk =2 , 3)
€o
divH =0 ) (4)
VYkaxute 2-¢ ypaBHeHre MakcBesia 1 divB =0
2.divD = p
3. = 0B
3.7T0tE = ——
at
- 65 -
4. 10tH = — +
at J
B cucreme ypaBHeHuii MakcBeria B BaKyy- 1 E 2 IfI’
M€ YKaKUTE HAIPSKEHHOCTh MAarHUTHOTO '

4. OJIst 3 ]—> 4. p
VKkaxutre yclOBUS, TPU KOTOPBIX U3 — - -
ypaBHeHHH MakcBemia [yt mepemeHHoro | 1 D =¢E,B =uH
3JIEKTPOMArHUTHOT'O TIOJISL MOXKHO TMONYYUTh | N R
tenerpadubie YpaBHEHUS st (12D = ¢eE,B = U H, p = 0

5. HaNpsHKEHHOCTE! E u H.




w/n Bomnpoc BapuanTe! oTBeTa
Kak CBSI3aHbI HANPSKEHHOCTD . T
b 1. divE = U
snexTpocTathyeckoro mons E  wm ero
R
notenrman U? 2. E = —grad U
6. -
3. dw(rotE) =U
-
4.E = grad U
Vxaxure auddepeHraibHoe  ypaBHEHHE 2 )
. i (4,) 1LVAAy, = —ljy
JUISL  UTPEKOBOM  COCTaBIISAIOIICH y
q 2.V2A, = —uj
BeKTOpHOro moreHuuana A cranponaproro | 2. y — —H]y
7. MarHMTHOTO TOJISI. 5
3.VEA, = —Uj,
2 — 2;
B cucreme ypaBnennii MakcBeiia B Bakyy- |1 ¢ 0
M€ YKKUTE AIEKTPUIECKYIO TTOCTOSHHYIO
2. Ho
8.
3.t
4. p
N3 kakoro ypaBHeHHs MakcBesia BBITEKAeT
1.13 1-ro.
muddepennmanbaoe ypaBHEHHUE JUISt
re 2. U3 2-ro.
9. BEKTOPHOT0 moTeHnuana A cranpmonapHOro
MarHuTHOTO T0JIsA? 3. U3 3-ro.
4. U3 4-ro.
Kax m3menntes motenmman U toueunoro | +- BO3pacTer B 5 pas.
OTPHIATENBHOTO sapsia 2. YMEHbBIIUTCS B 5 pas.
10. 3. Ymenbmmres B 25 pas.
(—q) IpH  YBEIMYCHUH PACCTOSHUA OT | 4 He paMeHHTCS
Hero B 5 pa3?
Kakoii sxcriepumMeHTanbHbIN 3aKoH nosioxkeH | 1. 3akon Oma
B OCHOBY 2-TO ypaBHeHuUs1 MakcBemia? 2. 3akoH Kynona (I"aycca)
11 3. 3aK0H 2JIEKTPOMArHuTHOM HHIyKIuu da-
' panes
4. O6o6menue 3akona buo-Casapa-Jlamnaca
VYKaxuTe ypaBHEHHUS CBSI3M B HM30TPOIMHOMN D 7 o 1=
P IPOHOY ) B = uH 2.B=~H
cperne Mg BEKTOpa  DIIEKTPUUECKOM M
UHIYKIHH
12 — - — 1=
' 3.D =¢E 4.D =-E
€

10




w/n Bomnpoc BapuanTe! oTBeTa
Yrto Takoe dIEKTPOMArHUTHOE «MAaKpOIIO- 1. ITome momekyn
p p Y
jaen? 2. Buemrnee mone
13 3. CyMMa BHEIIHETO TOJIS U OIS MOJICKYJT
' 4. YcpenHneHHasi CyMMa BHEITHETO TOJIS U
MOJISI MOJIEKYT
Vxkaxure OpMYJI Ui HAXOXIEHUA v g— n Y%
dopmyity w1 p = (Xie1 )T
BEKTOpa DJICKTPUYECKOTO MOMEHTA p
-
CHCTEMBI TOYEYHBIX 3apA70B (], HMEIOMNX 5 ﬁ _vn Ti
- . ) - i=1 _
panuyc-BeKTOphl 175 (l =1, 2, ,Tl) qi
-
14, 3. p = 0
> n -
4p = i=19i"i
Vkaxure OpMYI IS HaXOXKICHUS T T
. Qopuyxy 1 A 1. T'Ot] , TIe ] - BEKTOp HAaMarHW4eHHOCTH
CpeIHEeH IUIOTHOCTH TOKa IMOJSIPU3ANNN -
i
- -
MOJIAPU3 ;
p 2. —divP ,Tae P - BEKTOP MOJISIpU3ALAU
15. .
N
3. P
-
4. div]
B (opMyie s moTeHmHana U zsoitsoro 1. I[I/IC)J'ICKTI?’I/IHGCKaSI MIPOHUIIAEMOCTb CPEJIBI.
MEKTPHEECKOTO CIIOsT 2. Tenecusit yroanI/mHMocm cIIos.
16 Do 3. MomHOCTh TBOWHOTO AJIEKTPUIECKOTO
' U=— CI1051.
4me 4. MarautHas IpOHULIAEMOCTb CPEJIbI.
yTO Takoe £7?
YKaKuTe BRIpaKEHUE I BEKTOPA JICKTPHU- =
—
weckoit naaykimu D 1 o HMHKPO
S
2. EMI/IKpO
17.
- -
3.6 + P
B -
4. ——]
Ho
N3 xakoro ypaBHeHus: MakcBeiia BbITEKAET 17 Otﬁ _ E-)
muddepeHnmranpaoe ypaBHEHUE s |
18. MOTEHIIUAJA SJIEKTPOCTATHIECKOTO TOJIsA? =
2.70tE =

11




Ne
w/n Bomnpoc BapuanTe! oTBeTa
. —>
3.divD =p
4.divB =0
VKaxkuTe  BBIpAKEHHME UL BEKTOpa =
HAIPSHKEHHOCTH MarHuTHOTO mojs H 1. to H MHKPO
2. EMI/IKpO
19.
- -
3.5E+P
B >
4. ——]
Ho
- . -
VYkaxure 4-¢ ypaBHeHre MakcBesia 1 divB = 0
2.divD = p
20. = 0B
3.7T0tE = — —
Jat
= 9D , -
4. 70tH = — +
Jat J
Bapuant No 2
Ne
i Bonpoc Bapuants! orBeTa
W3 xakoro ypaBHeHuMs Makcseina 1 rotH = AF
BBITEKAET muddepeHnmranbHoe
ypaBHEHUE JUISL MIOTEHIIMAJIa =
AIEKTPOCTATUYECKOTO OIS ? 2.rotE =0
1. —
3.divD =p
4.divB =0
VYkaxxuTe BBIpaXXEHHE [UIsI BEKTOpa =
HATIPSKEHHOCTH MarHuTHOTo Tois H L. Ho HMHKPO
>
) 2. EMHKpO
. - -
3.5 + P
B >
4. ——]
Ho

12




Ne
i Bonpoc BapuanTe! oTBeTa
VYkaxute 4-¢ ypaBHeHne Makcsesuia 1 divB = 0
. —>
2.divD = p
= 0B
3.70tE = ——
at
4 65 -
4.710tH = — +
ot J
Ykaxute TPaHMMHOE  YCIOBUE  JUIA | | E 1r = E ot
KacaTeJbHOM COCTaBJISIOLIEH BEKTOpa
= —
E 2.61E1, = &3E;
Vxaxwute 3nauenne notemimmanra U 8| 1. U = 0
LEHTpE JIICKa, HECYIIETO
MTOBEPXHOCTHBIN 3apsif 2.U - oo
3.U » —
4. |U| < o0
Vkaxure CUCTEMY YPaBHEHUH | | o o417 — ]->, ]—> — AE
MakcBemna s 3JIeKTPOCTaTHYECKOTO
oSt — . =
2.rotH =0, divB =0
3.rotE =0, divD =p
L = — -
4.divD = p, D = ¢F
B cucreme ypaBuenuii Makcsesuia B 1 E’
BaKyyMe€ YKa)XUT€ IJIOTHOCTh TOKa '
MIPOBOJIUMOCTH =
2. H
-
3. ]
4. p
B wmHTETpambHOM  ypaBHeHWMH Ui (1 )
HEN3BECTHOM QyHKIMU (P (f ):
2.K(x,8)
3.[a, b]

13




B B e
i Orpoc apuaHTHI OTBETA
b 4. f(x)
0 () =1 [ K)ot
a
+f(x)
YKQKHUTE SJIPO YPABHEHUSI.
Ykaxute g hepeHIanTbHOe oo 277 —
ypaBHeHue Jlamiaca s moTeHIMana LE = g rad U 2.VU =0
9. 3JIEKTPOCTATUIECKOTO MOJIST p
3.V2U=—; 4.V2U = ¢
KakoBa 1enb «oOpaTHeix 3amau» | 1. Pacder XapakTepUCTHUK MOJIS 110 3aJaHHBIM €T
TEOPHH T0JIsA? UCTOYHUKAM
2. OnpezienieHue napaMeTpoB UCTOYHUKOB TOJIS
10 10 33JJaHHBIM (M3MEPEHHBIM) €r0 XapaKTePUCTH-
' Kam
3. OnpeneneHre N3MEHEHUST XapaKTEPUCTHUK T10-
JIsl CO BpEMEHEM
4. HopmupoBKa MoTeHIInalIa
Cdepuyeckuit  cinoii ¢ 00BeMHOM 1 E =0
IIJIOTHOCTBIO 3apsaa P,
orpaHu4eHHbIN cdepamu paguyca A u | 9 E — 1 e
' ATrE 12
b (a > b), uaxomurcs B cpexe ¢
_ = 1 Qr
& = const (r - paccrosuue or |3 |EF| = — =
. ATrE 12
11. HeHTpa cdep, Q - MOJIHBIN 3apsn
—_
cpepuueckoro cnos, Q' - sapan | 4. |E| = Q
Mexay cdepamu paguycoB bu r,
meb < r <a).
—
Ykaxure |E| pu 0<r<hb.
Beckoneunsiii mumagp pamayca a [ 1.U =0
HaXOJUTCA B OJHOPOJHOM cpene € = > U = oo
const M HeceT HIeKTPHUCCKHUil |
12 3apsil ¢ MOBEPXHOCTHOW IUIOTHOCTBIO | 3 [] = UO = const
O (T'- paccTostHHE OT OCH IWJIHH/IPA).
aoc a
YKaxuTe BHIPOKEHHE VIS NOTEHUHMaNa | 4 [J = Uy + — In (;)
U sre mumnnpa.
Vkaxure (GopMyny s IOTEHIMAna 1 pT
AIIEKTPUUYECKOTO JUIIOJIS 1 ~ 4me r_3
13.

U = n lnZ+l+\/(z+l)2+r2
ame  z—1+./(z-1)%+712

no

14




Ne
Bonpoc BapuanTe! oTBeTa
/1
q 1
3. U =—"-
4mte T
o 2
4.U =—(\/ 2418 — |Z|)
2¢
Vkaxure 3mauenne mnorenmmanma U |1.U =0
Opu  NPUOIMKEHUH K  3apsDKEHHOM
npsaMoii ¢ momoxuTensHoi muueitnoi | 2. U — 00
14. IUIOTHOCTBIO 3aps/a
3.U » —
41U < o0
Vkaxure sHauenwe mnotenmmana U |1.U = 0 2.U - o
15 Opu  NPUOTMKEHUH K  3apsDKEHHOM
' OpsSMOM C OTPHUIIATENILHON JIMHEIHHOM | 3. U—- —oo 4. |U | < 0o
IUIOTHOCTBIO 3apsja
[Map ¢ MarHuTHOW mnpoHunaeMocthio | 1. [Tone MarHUTHOTO AUMOIS.
Uy  HaxXOmWTCs B Cpelie ¢ MarHUTHOM 2. OmHopozHoe. 5 5
3. HeomHOpOMHOE C IEHTPATLHON CHMMETPHCH.
MPOHNULAEMOCTBIO [l1 B HEPBUYHOM | 4, Hynesoe.
16. OIHOPOJAHOM MAarHUTHOM TIOJI€ C
HanpspkeHnoctbio 0-
KakoBo cymmapHOEe 10JI€ BHYTpH
mapa?
UeMmy paBeH TOTGHIMAT B IICHTpE 1P,
JIMCKa, HECYLIEro IBOWHOIM | 1. — E_
JJIEKTPUYECKUNA CJIOM, €O CTOPOHBI €
MOJIOKUTEITHHBIX 3apsI0B? 5 Do
T &
17. 1 Do
3.-—
2 ¢
Do
4, ——
£
B BepxHeli cpenie Ha pacCTOSTHUU d or (1-k)g 1
TUTOCKOM IPaHHUILIBI paszena 1.U= ame, E
18. TUDJIEKTPUKOB € JAUDIEKTPUICCKON
1
IPOHULIAEMOCTBIO €1 (BepxHss cpena) | 2 [J = a .-
4mEeL T
u €p (HWKHAA cpela) paclosokKEeH

15




Ne
Bonpoc BapuanTe! oTBeTa
/1
TOYEYHBIA 3apaf (.. 3 = q 1 + kq 1
4me; T 4mey T/
T" - paccTosiHUE JI0 PEaTbHOTO 3apsiia;
/ 14
T uT - paccrosHue 10 (UKTUBHBIX 4. U = kq . i
3apsI0B; 4mey 11
_&€1—&
£1+82.
Vkaxure popmyty ans noteruuana U
B BEpPXHEH cpejie.
B BepxHeii cpefie Ha pacCTOSHUU d or (1-k)qg 1
[LUIOCKOM IPaHUIBI paszzena 1.U= ATe, ) ;
IUAJICKTPUKOB  C  JAUDJICKTPUUECKOU
IPOHMLAEMOCTBIO €1 (BepxHss cpena) | 2. [J = a .1
4mte; T
u €y (HWKHAA cpela) PpacloloKEeH
TOYEYHBIN 3apsn (. 3 U = a l kq i
!
19 T" - paccTosiHUE 70 PEaTbHOTO 3aps/a; amey v Ame T
! / 14
T uT - paccrosHue 10 (UKTUBHBIX 4 U = kq . l
3apsI0B; ' 4wEy 1!
__&17&
g1+&y
Vxaxwute Gopmyiy st motenmmana U
B BEpXHEW cpene OT (UKTHBHOTO
3apsja.
Kakomy muddepennmranbHomy | 1. Ypasuenuto Ilyaccona.
YPaBHEHHIO TOTYMHSETCS ToTeHIman | 2. YpaHenuto Jlamnaca.
20. U maruurocrarnueckoro noms? 3. TenerpadHoMy ypaBHEHHIO.
4. YpaBuenwuto ['enpmrombia.
Bapuant Ne 3
No
Bomnpoc Bapuants! oTBeTa
/1
UeMy paBeH TMOTEHIMal B LEHTpE 1 Po
JIMCKa, HECYLIETrO nBoOMHOM | 1. — E —
JJIEKTPUYECKUNA  CIIOM, CO CTOPOHBI €
MOJIOKUTENBHBIX 3apsAI0B? 5 Do
T &
1. 1po
3.-—
2 ¢
Do
4, ——
€

16




Ne B
onpoc BapuanTe! oTBeTa
n/m
B BepxHell cpene Ha pacCTOsIHUU d or (1-k)g 1
IJIOCKOM IPaHUIIBI pasznerna 1.U = ATe, ] T
JIUAJICKTPUKOB € JIUAJIEKTPUYECKOM
IPOHMIIAEMOCTBIO €1 (BepXHsd cpena) | 2. [J = a .1
4me; T
u Ep (HWKHAA Cpela) PAacIONOXKEH
TOYEYHBIN 3apan (. 3. U = q .1 kq 1
2. | T - paccTOsiHUE 10 pPeaIbHOTO 3apsaa; amey T AmE T
/ r
T uT - paccrosHue 10 (PUKTUBHBIX 4 U = kq . i
3apsJIOB; ' 4TE, TV
_&€1—&
€1+82.
Vkaxure popmyity s noteruuata U
B BEpXHEH cpejie.
B BepxHeii cpelie Ha pacCTOAHUU d or (1-k)g 1
IJIOCKOI IPAHULIBI paszena | - U= ame, S
JUAJIEKTPUKOB €  JTUAJIEKTPUYECKOM
IPOHUIIAEMOCTEIO €1 (BepxHsA cpena) | 2 [J = a .1
4mte; T
u Ep (HWKHAA Cpela) PAacIONOKEH
TOYEUHBIN 3apsn (. 3 = a . l kq i
T - paccTosiHUE 10 peaibHOTO 3apsi/ia; Amey v Ame 1
/ r
3. T uT - paccTossHHE 10 (PUKTHBHBIX 4 U = kq 1
3apsI0B; ' 4wEL TI
__&17&
g1+&y
Vkaxute popmyny mis norennuana U
B BEpXHEW cpene OT (PUKTUBHOTO
3apsa.
Kakomy muddepennmnansaomy | 1. Ypasuenuto Ilyaccona.
YpaBHEHUIO TOMYHMHsIETCS TOTeHIman | 2. YpaBHenuto Jlamnaca.
4. | U maraurocratnueckoro moss? 3. Tenerpadromy ypasHeHuIo.
4. YpaBHenwuto ['enpMmronsua.
VKaKUTE TPAaHUYHOE YCIOBHE JUIS | 1. Elt — EZt
KacaTeJlbHOM COCTaBIISIIOLIEH BEKTOpa
-
E 2.81E1¢ = &3E;
5.

17




/i Bomnpoc BapuanTe! oTBeTa
Vxaxute 3nauenue notemmmana U 8| 1. U =
LIEHTpE JICKa, HECYILEro
MOBEPXHOCTHBIN 3apsi]l 2.U — oo
6.
33U » —
4. |U| < o0
% g > > =
Vkaxure cucTeMy YpaBHEHUH | | . op T i, 7= AE
MakcBemna Ui 3JIeKTPOCTaTUYECKOTO
HOoJIst — .=
2.rotH =0, divB =0
7. - g
3.rotE =0, divD =p
4.divD = p, D = €E
B cucreme ypaBHenuii Makcseria B 1 E
BaKyyMe YKa)XHTE TUIOTHOCTh TOKa '
POBOJIUMOCTH —
2. H
8. R
3. ]
4. p
B uHTerpambHOM  ypaBHEHWH Ui | 1 )
HEN3BeCTHOH QyHKIMU (P (f ):
b 2.K(x,%)
o | 0@ =2 KG9 |3 [a,b]
a
4. f(x
+ £(2) &)
YKQKUTE SJIPO YPAaBHEHHUSI.
Ykaxure middepennnanbHoe 1E = — gra dU s V2U =0
ypaBHeHue Jlammaca s MOTEHIMAa
AIIEKTPOCTATUYECKOTO MOJIS
10, | 7"°€TP 3V2U = -5 4. V2U = ¢
KakoBa 1enmp «oOpaTHbIX 3amau» | 1. Pacuer XxapakTepUCTHK OIS MO 3aJaHHBIM €ro
TEOPHH 10JIsA? UCTOYHHUKAM
2. Ompenienenune mapamMeTpoB UCTOYHUKOB TTOJIS
11 110 33JJaHHBIM (M3MEPEHHBIM) €r0 XapaKTepUCTHU-

KaM

3. OnpeneneHre N3MEHEHUSI XapaKTEPUCTUK T10-
J151 CO BpEMEHEM
4. HopMmupoBKa noTeHIMana
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/i Bomnpoc BapuanTe! oTBeTa
Chepuueckuit  ciod ¢ 00ObEeMHOM 1 E’ =0
IUIOTHOCTBIO 3apsija [, OrpaHUYEHHBIH
chepamu paguyca A u b (Cl > b) 12 E') — Lg

' 2
HAXoauTcA B cpene ¢ € =— CONS t (r amer
— pacctosiHEE OT IeHTpa cdep, Q -3 E') = 1o
12 . ' 4Te 12
* | IOJTHBIN 3apsT CPEepUIECKOTO CIOS, Q
- 3apsi Mexay chepamu paguycos b u | 4. |E| = Q
roebh <r< Q).
VKakuTe |E| mpu 0 < r < b.
VKaxuTe TpaHUYHOE YCIOBHE IS 1. Hlt — H2t
KacaTeJbHOU COCTAaBIIAIOIICH
HAIPSDKCHHOCTH MArHUTHOTO TOJIS IPH | o Hl — HZ — ]
OTCYTCTBHH IIOBEPXHOCTHOT'O TOKA t t n
13 3.B1t = Byt
4. u1B1e = paBoy
B cucreme ypaBHeHuit MakcBelia B 1.(2), (3)
BAKyyMe YKa/KHTE CKalsIpHBIC ypaBHe- |, 1), )
HUSL: B
7 OE = o 3.(3), (4)
rotH = gy — ,
UFT 4.(2), (4)
tE = o 2
14, rots =Tl @)
divk =2 , 3)
€o
divH = 0 , (4)
Ykaxute 2-¢ ypaBHeHHe MakcBelia 1 di UE =0
2.divD = p
15. = 0B
3.70tE = — —
Jat
— 9D
4.rotH = Y + j
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16.

B cucreme ypaBHeHuii MakcBeia B
BaKyyMe€ YKaKUTE HAIPSKEHHOCTh
MarHUTHOTO MOJs

—

2. H
4. p

17.

VYkaxure ycioBHs, NMPU KOTOPBIX U3
ypaBHEHUH Makcaemia JUISt
MEPEMEHHOTO JIEKTPOMAarHUTHOTO TOJIst

MOXHO IIOJIy4UTh TenerpagHbie
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YpaBHCHUA IJid HAPSAKCHHOCTCU E H
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18.

Kaxk

QJICKTPOCTATUYCCKOI'O I10JIA E n C€ro

CBA3aHbI HaIIps’KCHHOCTDb

norenuuan U?

1. divE = U
2 E = —grad U
3. div(rotl_?)) =U

4 F = grad U

19.

Ykaxnrte
ypaBHEHUE

middepennnanbHoe
T UTPEKOBOM

COCTAaBJIISIIONIEH (Ay) BEKTOPHOI'O
-

MMOTeHITaNa A
MarduTHOTO TTIOJIS.

CTallMOHApHOTO

L VZAy —WJx

2.V2A, = —pj,

3.V2A, = —j,

— 2;

4.V2A, = —p?j,

20.

B cucreme ypaBHeHuit Makcseiia B
BAKyyM€ YKaKUTE AIEKTPUYECKYIO TIO-
CTOSTHHYIO

1. &

2. Ho
3.t

4. p
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6.3. Onucanue nMoka3areJsieil 1 KpUTEpHeB KOHTPOJISI YCIIEBAEMOCTH, ONIMCAHUE

IIKAaJI OICHUBAHHUA

6.3.1. Kputepuu onieHOK MPOMEKYTOYHOM aTTecTalluu (IK3aMeH)

Onenka

«2»
(Hey10BJICTBOPUTEJIBHO)

IloporoBsiii ypoBeHb
OCBOEHMS

Yray0JeHHbIH
YPOBEHb OCBOEHMA

IIpoaBunHyTHIH
YPOBEeHb OCBOCHMS

«3»
(Y10BJ1€TBOPUTEJIHHO)

«“»
(xopo1uo)

«5»
(0TJIMYHO)

CryneHT He 3HaeT
3HAUUTEIHHOM YacTu
MaTepuana, 10InycKaeT
CYIIECTBEHHBIE OINOKHU B

CTyIeHT MOBEPXHOCTHO
3HAaeT MaTepHal
OCHOBHBIX Pa3iesioB U
TeM y4eOHO
JMCIUTUTAHEI,

CTyneHT XopoIlo 3HaeT

MaTepua, TpaMOTHO U

II0 CYHIECTBY U3J1araer
€ro, JOIlycKas

CTyZIeHT B TOJTHOM
00bEMeE 3HAaeT MaTepuall,
IPaMOTHO H IO
CYILIECTBY U3JIaraeT ero,
HE JIOIyCKasi

porpaMMoi 00ydeHus
3aJaHUH HE BEIIIOITHEHO

3aJaHMs BBIIIOJTHEHBI
YIOBJIETBOPUTEIHHO

3a/laHus yCIICUIHO
BBIITIOJIHCHBI

HEKOTOPbIE HETOYHOCTH CYLIECTBEHHBIX
OTBETax Ha BOIIPOCHI JOITyCKaeT HETOYHOCTH N
B OTBETE Ha BOMPOC. HETOYHOCTEH B OTBETE
B OTBETE Ha BOIPOC
Ha BOIPOC
He ymeer Haxoauth WNHorpa Haxoout YBEpEeHHO HAXOAUT bezommbouno HaxoauT
pereHus OOJIBIIMHCTBA peLeHus, peLeHus, pereHus,
IPEayCMOTPEHHBIX IPEoyCMOTPEHHbIE PEIyCMOTPEHHbIE MIPEeSyCMOTPEHHbIE
MPOTPaMMOii 00yUIeHUS MpOTrpaMMoii O0y4YeHUsT | TpOrpaMMoin 0O0ydeHHsI porpaMMoit
3alaHUN 3alaHUN 3alaHUN o0y4eHus 3a1aHui
BonpmunacTBO [IpenycMoTpeHHbIE [IpenycMoTpeHHbIe [IpenycMoTpeHnnbie
IPEayCMOTPEHHBIX [poOrpaMMoii 00y4deHus1 | HpOorpaMMoi OOy4eHus | HporpaMMoin 00ydeHus

3alaHus YCIICIHO
BBITTIOJIHCHBI

Hpumepna;l WKaila oueHUueanuA 3HAHUIL 8 MECM O8O ¢0p.M€.’

KosnuecTBO NpaBUJIbHBIX O0TBETOB, % Ouenka
0-49 HeynornerBopurenbHO
50-65 Y 10BIETBOPUTENBHO
66-85 Xopomro
86-100 OTau4HO

7. YYEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIEYEHUE
JUCUMUIIIAHBI

7.1. Pekomenayemas aureparypa
7.1.1. OcHoBHas JIMTEpaTypa

1. Anukuz A.lO. Teopus nons [DnekTpoHHBIN pecypc]: MeTtoanueckrue yka3zaHusl K PELIEHUIO 3a-

nau o kypcy «Kpatabele unterpansl u psaspy Anukud A.FO., Cugnses H.U., Co6one C.K.—
DIEeKTPOH. TEKCTOBbIE NaHHbIEe.— M.: MOCKOBCKMI TrOCYAapCTBEHHBIM TEXHUUYECKUI YHUBEPCH-
TET UMEHU H.O. baymana, 2013.— 108 c— Pexum JocTyna:
http://www.bibliocomplectator.ru/book/?id=31573. — «bBMBJINMOKOMITJIEKTATOP»
[MactyxoB [I.W. DneMeHTHI Teopuu molis [DNEKTpOHHBINA pecypc]: YuebHoe mocodue/ TacTyxoB
JNN., Kymum H.B.— DnextpoH. TekctoBble manHble. — OpenOypr: OpeHOyprckuii rocymap-
CTBeHHbIH  yHuBepcuter, OBC ACB, 2016.— 92 c— Pexum  nocrymna:
http://www.bibliocomplectator.ru/book/?id=69978. — «bMBJIMOKOMITJIEKTATOP»
I'epmanok B. A. Teopus monsa: yueOHMK [uis OakanaBpoB. MockBa: HOpaiir, 2012. - 278 c.
https://search.rsl.ru/ru/record/01005436407.

7.1.2. JlonoJiHUTEIbHAA JIUTEPATYypa

1. Kynpssues 0. U. Teopust nonst u e€ npumeHenue B reodpusuke Jlenunrpan : Henpa, Jle-
HUHTD. oTA-Hue, 1988. — 334 c. https://search.rsl.ru/ru/record/01008609059 .
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https://search.rsl.ru/ru/record/01008609059

2. Bricmias maremaruka. Tom 4. Jluddepennumansasie ypaBaenus. Psaapl. Psapr @ypse u npeod-
pasoBanue ®ypre. uddepenunanbnoe u UHTETpaTIbHOE UCUUCICHUE (PYHKIUNA HECKOIBKUX
nepeMeHHbIX. Teopust mosst [DnekTpoHHsbli pecype]: Yueonuk/ A.Il. 'ocnogapukos [u ap.].—
OnexTtpoH. TekcroBble aaHHble.— CII6.: Cankr-IlerepOyprckuii TOpHBI yHUBEPCHUTET,
2015.— 213 c.— Pexum gocryma: http://www.bibliocomplectator.ru/book/?id=71690. —
«BUBJIMOKOMITJIEKTATOP»

7.1.3. YueOHo-MeTOAMYeCKOE 00ecneyeHne
Teopus nons: Yue6. mocodbue / O.D.ITyrukos, C.M.[lanunbeB; HanimoHnaabHbIN MUHEPATBbHO-
ceipbeBoil yHuBepcuret «I opusbrit». CII6, 2013. 157 c.

7.2. Ba3bl JaHHBIX, YJIeKTPOHHO-0MOJIHOTEYHbIE CHCTEMbI, HH(POPMAIMOHHO-CIIPABOYHbIE U
MOMCKOBbIE CHCTEMBbI
1. EBponeiickast mudposas oudbanoreka Europeana: http://www.europeana.eu/portal
2. lnpopMalmoHHO-U31aTeIbCKUI LIEHTP O T'€0JIOTUH U HEIPOIOIb30BaHNI0 MUHKCTEpCTBA IPUPOI-
HBIX pecypcoB u skosnoruu Poccuiickoit @enepanuu - OO0 "I'EOMHO®OPMMAPK"-
http://www.geoinform.ru
3. UupopmarmonHo-aHauTHYECKU# nieHTp «MuHepam» - http://www.mineral.ru
4. Koncynprantllmtoc: cripaBouHO - MOMCKOBask cucTeMa [ DIeKTpOHHBIH pecypce]. - www.consultant.ru/.
5. Muposas nudposas oudiauoreka: http://wdl.org/ru
6. HayuHas snekTpoHHas 6ubimmnoreka «Scopusy https://www.scopus.com
7. Hayunas snektponHas 6ubimoreka ScienceDirect: http://www.sciencedirect.com
8. Hayunas snextponnas oubnunoreka «eLIBRARY »: https://elibrary.ru/
https://e.lanbook.com/books.
9. [Nouckossle cuctemsl Yandex, Rambler, Yahoo u np.
10. Cucrema TAPAHT: 31eKTpOHHBIN NEPUOTUIECKUI CTIPABOYHHK [ DJIEKTPOHHBINA pecypc]
www.garant.ru/.
11. Tepmuueckre KOHCTaHTHI BEIIECTB. DJIEKTPOHHAs 0a3a JaHHBIX,
http://www.chem.msu.su/cgibin/tkv.pl
12. DnexTpoHHO-OMOIMOTEUHAs CUCTEMa U3IaTeIhCKOTO IIeHTpa «JIaHb»
13. Dnextponnas 6ubnuoreka Poccuiickoii 'ocynapcteennoii bubnuorexu (PI'b)
14. DnextponHas OubnuoTeka yueOHUKOB: hitp://studentam.net
15. DnexTponHO-6uGMHOTeuHas cuctema «I5C FOPAUT» www.biblio-online.ru.
16. DnexTponnas 6ubimoreynas cucrema «HammoHansHbIN THQPOBOI pecypc «PyKOHTH».
http://rucont.ru/
17. DnextpoHHo-OMbMIMOTEUHAs cucTema http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHbI

8.1. MaTepuajibHO-TEXHHYECKOE OCHAIIEHHE Ay TUTOPHIi:

65 nocanounsix Mect. Cronr Canvaro ASSMANN (Tun 1,2). — 14 mr., ctyn 7874 A2S opankeBbIii
nBet — 65 mr., kpecio 9335 A2S nBer HaTypallbHOE JIEPEBO CBETIIOE — 1 MIT., TKAHEBas MEPETOpoKa C
peiiMHrOM 1oJ1 cucteMy HaBecHBIX akceccyapoB Viteco ASSMANN Tun 1 — 1 wT., Jocka MarHUTHO-
MapkepHast ¢ smaneBbiM okpeiTieM Magnetoplan CC 2000x1000 — 1 wir., TpubyHa — 1 1mIT., ITakaTsl B
pamkax — 4 mrT., MOOMIIbHBIN MHTEPAKTUBHBIA KOMILJIEKC — 1 MIT..
[Mporpammuoe obecnieuenne: OnepanuonHnas cucrema Microsoft Offic 2007, Kaspersky Endpoind Secu-
rity mst Windows. JToctyn k cetu HTEpHET.

25 mocamounbix Mect. Cton Canvaro ASSMANN (Tun 1,2). — 6 mt., ctyn 7874 A2S 3enénpiii

BeT — 25 mr., kpecno 9335 A2S uBer HaTypalbHOE JAE€PEBO CBETIOe — 1 mMT., TKaHEeBas MEPeropojka ¢
pPEHIIMHTOM T0J] CUCTeMY HaBecHBIX akceccyapoB Viteco ASSMANN Tun 1 — 1 mT., 10cCKa MarHUTHO-
MapkepHast ¢ sManieBbIM nokpeitueM Magnetoplan CC 2000x1000 — 1 mwt., TpubyHa — 1 1mT., 1iakatel B
paMKax — 5 MmT., MOOHJIBHBIN MYJIbTUMEIUHHBIN KOMIUIEKC — 1 MIT..
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ITporpammuoe obecnieucuue: Onepannonnas cucrtema Microsoft Offic 2007, Kaspersky Endpoind Secu-
rity ams Windows. loctym k cetu MHTepHeT.

25 mocamounbix Mect. Cron Canvaro ASSMANN (Tun 1,2). — 6 mT., ctyn 7874 A2S 3enénbiii
uBer — 25 mr., kpecno 9335 A2S uBer HaTypallbHOE JIEPEBO CBETIIOE — 1 MIT., TKAHEBas MEPETOPOAKA C
PEHIIMHTOM I10J] CUCTEMY HaBecHBIX akceccyapoB Viteco ASSMANN Tun 1 — 1 mT., 10cKa MarHuTHO-
MapkepHas ¢ dManeBsiM okpeiTHeM Magnetoplan CC 2000x1000 — 1 mir., TpuOyHa — 1 mT., TUTaKaThl B
paMKax — 5 ImT., MOOMJILHBIN MYJIbTUMEIUHHBIN KOMIUIEKC — 1 IIT.
[Mporpammuoe obecnieuenue: Oneparronnas cucrema Microsoft Offic 2007, Kaspersky Endpoind Securi-
ty s Windows. [loctym k cetu HTEpHET.

AYAUTOPUHM JJI5l NPOBEJAEHUS MPAKTHYECKHX 3aHATHI

16 mocagounbix Mect. Cton aymuropusiid st cryaeHToB (Tum 1,2) Canvaro ASSMANN - 9 mir.,
TKaHEBasl MIEPEropoJIKa ¢ PEHIIMHIOM O] CUCTeMy HaBecHBIX akceccyapoB Viteco ASSMANN Tum 1 — 1
mrT., kpecno 9335 A2S — 17 mT., JocKa MarHUTHO-MapKepHasi ¢ AMajieBbIM MOKpbITHEM Magnetoplan CC
2000x1000 — 1 mr., mkaduuk s pazaeBalku «DKcmpecc 5» ¢ 3amkamu — SwmT.,MoHHTOp Dell 23
Monitor - S2319H — 17 mrr., pabouas crannus Precision 3630 Tower CTO BASE — 8 mir., cucteMHBI#
ook OPTIPLEX 7060 Tower XCTO — 9 mwir., na3epusiii npuntep A4 Xerox Phaser 3610DN — 1 mr.,
or"Herymutens OY-3 — 1 wrT., Iiakatel B paMKax — 4 IIT.

16 mocanounsix mect. Cron ayauropusiid ais crynentoB (Tun 1,2) Canvaro ASSMANN - 9 mr.,
TKaHEeBasl [IEPEropojiKa ¢ PEHIMHIOM IM0]1 cucTeMy HaBecHbIX akceccyapoB Viteco ASSMANN Tum 1 — 1
mt., kpecao 9335 A2S — 17 miT., 10cka MarHUTHO-MapKepHas ¢ SMajieBbIM mokpeiTiem Magnetoplan CC
2000x1000 — 1 ., mkaduuk i pa3aeBaiku «kcmpece S» - 5 mt., morobok Dell OptiPlex 5490 All-
in-One -17 wr., na3epusiit npuntep Xerox Phaser 361 ODN — 1 mir., ornerymmrens OY-3 — 1 wir., mia-
KaTbl B paMKax — 4 IIT.

20 nocanounsix mect. Cron npucrernsiii JIAB-PRO 120.80.90 — 4 mwir., cron octpoBHo# JIAB-PRO

180.150.90 — 4 mr., cron nabopaTtopuslit padounii JIAB-PRO CJIn 90.65.75 LA — 1 ., mxad s xpa-
Henust peaktTuBoB JIAB-PRO IIIMP 90.50.193 — 1 mt., komnbrotepHoe kpecio 7875 A2S — 20 wir., cren-
naxx MmoayneHbId Allvia ASSMANN — 2 ., mikaduuk ams pazaeBanku — 20 mT., CTOM A7 BECOB aHTHU-
BUOPALIMOHHBIH.
[TpuGopsl u obopynoBanue: JlyxkaHalbHbIH Tenemerpuueckuit mamepurens "Mmnynsc 13" — 1 mT.,
KOMIUIEKT JIEKTPOpPa3BEAOYHON anmapaTypsl (METOJI CONPOTUBIEHUS) — | MIT., 3JeKTpopa3BeaoYHas KO-
ca ERA-Multimax—1 mrr., cranius Daekrpopasenounas "ERA-MAX" — 1 mir., I[Tpubop reodusnde-
ckuii "ERA-TEST" — lmr., npotonHsiii maruutomerp MMIII'-1 — 1 mT., IpPOTOHHBII MarHUTOMETP
MUHHUMALTI — 1 mt., nporonHslii Mmarauromerp G-856AX — 2 mit., perucrparop yueOHbii “Kapatr” — 1
mrt., Bechl mopraruBHbie EW-600G — 2 mir., nakmuaoMerp MMMH 42-120/60 "3TC" MarHUTORIIEKTpH-
YeCKUI HemnpepbIBHbIN — 1 1IT., IpUOOp CIEKTPOMETPUUECKOr0 raMMa KapoTaXka ¢ MEepeHOCHBIM Kallno-
poBouHbIM ycTpoiictBoM LII'C-1 — 1 mT., cranuus KapoTtakHas cTaHIUSA-TIOJIBEMHHUK C 3JIEKTPOIPUBO-
noM Ha 6aze aBTomoOmis "I"azens” B 198 MC 98 RUS co ckBakuHHBIMH IpubopaMu — 1 miT., Tenemer-
pudeckas ceiicmopasBegouHas cranmus TEJICC-3 — 1 mr., reopanap "Oko-2" — 2 mT., KOMIUIEKT aHTEHH
PYNOPHBIX, 0ECKOHTAKTHBIX I reopagapa OKO-2 u3 2-x mT — 1 KOMII., CIEKTPOMETpP - raMMa ¢ MaTo-
6ecrieuenrieM MKC-AT6101/1 -1 mT., annapaTtypHblil KoMIIIeKC NETPOPU3UNYECKUX UCCIIeI0BaHUM Trop-
HBIX mopoJ — 1 1mT., u3MepuTeNns MarHuTHOM BocnpuumuuBoctd ( [IMMB-M-2 mt., SM30-2 mr. ) —
IxomI., ipubop Teosoropa3BeouHblidi CUHTIIUONBI CITP-97 — 2 mT., MarauTHas Memanka [19-
6100 — 2 mwr., snextponutnueckuid ko4 1E5.184.412 — 5 wir., mratus 11JI-96 xomruiekT 6a30BbIii — 2
mIT., BUjaeoperucrpaTop yuebusiii "Kapat" aBu3zo -1mr., nerextop OGerta-usiyueHus c¢ OjJ0KamMu MHTEp-
IpUTALMK JUIs poBefeHus padot no paguomerpun MKI'b-01b — 1 mT., ceificMopa3BeiouHasi CTaHIUS
“Jlakkomut X-M2” — | wr., cranus annekTpopassenodnas "Mmmynsc-/1" — 1 mr.

8.2. [lomemieHHs AJ15l CAMOCTONATEIbHOM PadoThI:

30 mocamounbix mecT. Ctoa — 6 wT., cTya — 30 mIT., JOCKa MarHUTHO-MapKepHasi ¢ YMaJe€BbIM I0-
KpbITHEM — | 1IT., TpuOyHa — 1 1IT., MOOMIIBHBIN MYJIbTUMEAUMHBIN KOMILIEKC — | mIT.

ITporpammuoe obecrieuenue: Oneparmonnas cucrema Microsoft Office 2007, Kaspersky Endpoind Secu-
rity mst Windows. JToctyn k cetu HTEpHET.

8.3. IlomemeHus 1JIs1 XpaHeHUs U MPOPUIAKTHIECKOTO 00CTYKUBAHUSA 000PY/10BaAHMS:
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34 nocanouynbix mecta. CTos — 8 mT., cTyn — 34 WT., 10CKa MarHUTHO-MapKepHas ¢ SMAJIEBBIM T10-
KpbITUEM — | 1IT., TpuOyHa — 1 WT., MOOMIIBHBIA MYJIBTUMEINIHBIN KOMIUIEKC — | mmIT.
ITporpammuoe obecrieuenue: Oneparmonnas cucrema Microsoft Office 2007, Kaspersky Endpoind Secu-
rity ams Windows. loctym k cetu MHTepHeT.

8.4. J/IuueH3MoHHOE MPOrpaMMHoOe obecrieyeHue:

— Omnepanunonnas cuctema Microsoft Offic 2007, Kaspersky Endpoind Security mis Windows, mo-
CTYI K ceTH MHTepHeT.

— IIporpammusrit npoaykt «kKOCKAJL 3D» (koMmbroTepHasi TEXHOJIOTHS CTATUCTUYSCKOTO M CITCK-
TPaTbHO-KOPPEISIIMOHHOTO aHam3a aaHHbix) [ Ne 34/06 ot 15.06.2006 OO0 «PECYPC» Ha 5
pabouux MecT.

— Cucrema Tomorpapuueckoil 00paboTKU celicMuueckux MarepuanoB «X-Tomoy» I'K Ne 11/06-H-O
ot 15.08.2006 OO0 «Hkc-I'"EO» 6 nuieH3noHHBIX KIrouei Ha 6 pabouux MecT.

— Cucrema 00paOOTKH W HHTEPIPETAIUN TCOIICKTPUUSCKUX TaHHBIX (METOJ CONPOTHBICHHUS M
BIT) B 2-x mepHoM u 3-x MepHoM Bapuantax RES2DINV/RES3DINV T'K Ne 10/06-U-O ot
15.08.2006 1 nu1ieH3MOHHBIN KITIOY.

— Ilaker nporpamm miis unrepnperanuu AaHHbix BO3 u BII u pacuéra reosnekrpuieckux pa3pe3on
u nosteii I'K Ne 9/06-H1-O ot 15.08.2006 OO0 «I'eockan-M» 1 IUIeH3HOHHBIN KIIt0Y HA 6 pabo-
9HX MECT.

— IIporpammuoe obecnieuenue yisi 00padboTku reopagapHbix qanHeix RadExplorer K Ne 8/06-11-O
ot 15.08.2006 OO0 «J/lexo-I"eodn3uka» 1 TUIEH3MOHHBIN KIIIOY HA 6 pabOYNX MECT.

— IlporpammHoe o0ecrnieueHbe 2-y MEpHOH U 3-X MEpHOI MHTepnpuTauu reodus. moiei, Moaenu-
pOBaHMsI M BU3YaJIM3allMHM TeOJIOT.JaHHBIXB 1-0, 2-X u 3x mepHoM mpoctpanctBax 'K Ne 338-
05/11 ot 16.05.2011 OO0 «3CTU MAII» CepBepHas miaBaromias y4. JUICH3US Ha 12 mob30-
BaTesiel 5 KOMMEpPUYECKUX JIUIEH3UH.

— Tlaker mporpamMM 00paOOTKH U MHTEPIPETAIIUH ANEKTPOpa3BeA0YHbIX AaHHBIX B 2D u 3D Bepcu-
ax K Ne 427-04/11 ot 22.04.2011 OOO «I'eol'er» 12 nuIIeH3MOHHBIX KITFOUYEH IS y4. Tiesield Ha
12 paGouux mecT, 2 TUIEH3UOHHBIX KITI0Ya JIJIsl KOMMEpP-X HEeeH.

— Tlaker mporpaMm Ajsi CrieMUATM3UPOBAHHON 00pabOTKHU reodr3nUecKux Mmoyiei u 3a7ad reojloru-
YEeCKOr0 M MPOrHO30-MUHEPAreHMYECKOTo aHalu3a KOMIUIEKCAa T'e0JIOro-Teopu3nYecKux JAaHHbBIX
(«[MC-UHTEI'PO-TEOD®U3UKAY) 'K Ne 697-08/11 ot 09.08.2011 ®I'VII I'HI[ P® «BHUU-
reocuctem» 12 NHUIIEH3MOHHBIX Kto4yei Ha 12 pabouux Mecr.

— IIMO EM-Data Processor nns o6padotku u 1D unsepcuii I10 Gintel.

— Cucrema 00pabOTKH HHKEHEPHBIX cericmuueckux manHbix MIIB, OI'T, BCII, RadExProPlus
Edvanced T'K Ne 428-04/11 ot 28.04.2011 OOO «/lexo-cepBuc;» 1 NTHIECH3MOHHBINA KoY Ha 12
pabouux MecT.
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