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BBEJAEHHUE

KypcoBas pabota no nampasnenuto noarotosku 13.03.02 DnexkTposnepreTuka
U DJIEKTpOTeXHUKa (YpoBEeHb OakaiaBpuar) sBJIsAE€TCS (POPMON KOHTPOJISI 3HAHM,
HABBIKOB M YMEHHM OOy4arolerocs, M3y4HMBIIETO AWCLUUIUIMHBI, MO KOTOPBIM, B
COOTBETCTBUH C YU€OHBIM IIJIAHOM MPETYCMOTPEHO HAMKMCAaHNUE KypCOBOM pabOTHI.

[lenpto HamMcaHusl KypcOBOM paOOThI MO HampaBieHHUI0 moAroToBku 13.03.02
DNEeKTpOIHEPreTHKa U SIIEKTPOTEXHHUKA SBISIETCS YIITyOJIeHHOE H3ydeHHe U30paHHON
oOy4aromuMcsl TEMbl, HA OCHOBE PEKOMEHJIOBAHHON OCHOBHOW W JONOJHUTEIbHOU
JUTEPATYPBI, CAMOCTOSITENBHOE HM3JI0)KEHHE OCBOCHHOI'O MaTepHalla, COYETAIOIIErO
TEOPETUYECKHE U  MPAKTUYECKHE BOIMPOCHl IO aKTyaJbHBIM IpoOjeMaMm
HaIpaBJIEHHOCTHU.

B mnpomecce Hammcanus KypcoBOl paOOTBI MPOUCXOTUT CHUCTeMaTH3allus,
3aKpelIeHue M pacUIMpEeHUWEe 3HAHUH U HaBBIKOB, IPUOOpPETEHHE OIbITa
CaMOCTOSITENIbHOM pabOThl IO OpraHM3alMM IOUCKA HEOOXOAMMON Hay4yHOMU
JaUTepaTypel, cOopy U 00paboTke uH(MOpPMALKMK B Mpeaenax KOHKPETHOW TEMBI
UCCIJIEJOBAHMSI, & TAKKE U3yUEHHUE 3apyOEIKHOTO OIBITA.

[Ipu Hamucanuu KypcoBoil paboThl oOydaromuecs JOHKHBI MOKa3aTh YMEHHE
UCIIONIb30BaTh COBPEMEHHBIE METOJbl HCCIEIAOBaHUA, pabOTaTh C HCTOUYHUKAMU
JUTEpaATyphl, YETKO U JIOTUYHO M3JIaraThb MaTepuasn MccieaoBaHus, (HOpMyIHpoOBaTh
COOCTBEHHBIE BBHIBOJIBI U MPEAIOKEHUS.

K kypcoBoii paboTe, KOTOpast SIBISIETCSA CaMOCTOSATEIbHBIM HAayYHBIM TPYJIOM,
IPEIbABISIOTCS TpeOOBaHUS, TAKHE KaK:

. riryOoKas TeopeTruiecKasi mpopadoTKa UCCIeyeMbIX MPoOIeM Ha OCHOBE
aHaJIn3a CeUUalIbHOM JINTEPATYPHI;

. BCECTOPOHHEE HCII0JIb30BaHUE JAHHBIX, XapaKTePU3YIOIIHNX
JESTEIIBHOCTh 00BEKTA UCCIIEI0OBAHUS;

. yMenasi cucTeMaTru3anys HM(QPOBbIX JAHHBIX B BUJE TaOIMII, Ipa(UKOB C

HCO6XOI[I/IMBIM AHaJIN30M, O606HICHI/ICM H BBISIBJICHHUCM TCHI[GHI_II/Iﬁ pa3BUTHUA TCX WA
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UHBIX SJHEPreTUYECKUX CUCTEM;
. KPUTHUYECKHUM TOIX0J K U3y4aeMbIM (DaKTUYECKUM MaTepHaiaM B LEsIX

IMOHCKa PE3CPBOB IMOBLIIICHN A B(i)(l)CKTI/IBHOCTI/I JACATCIBHOCTH 00BeKTa HCCIICAO0BAHUA,

. apryMEHTHUPOBAHHOCTH BBIBOJIOB, 00OCHOBAHHOCTh PEKOMEHIAITNH;
. JIOTUYECKU MOCIEA0BATEIBHOE U3JI0OKEHNE MATEPHUAIIA;
. opopmiieHHe  Marepuasa B COOTBETCTBUU C  TpeOOBaHUAMHU

roCyJapCTBEHHBIX CTaHAAPTOB.

OOyuaromiemMycsi peKOMEHIYEeTCsl M3ydaTb BCE JIOCTYIIHbIE €My HCTOYHUKH,
YTOOBI 03HAKOMUTHCS CO BCEMU OCHOBHBIMHU UCTOYHHKAMU IO U3y4aeMOMY BOIIPOCY.
CrnenyeT MOMHUTH 00 OTPOMHOM Pa3HOOOpa3uHu SIBICHUH, UX CIIOKHOCTH, BCIIEICTBHE
4yero B Ipouecce padoThl 00ydarolMid HEMHUHYEMO CTOJIKHETCSI CO B3aUMHO
npOTUBOpeUYNBBIMU (pakTopamu. [1o3ToOMy TONMBKO IITyOOKHI U BCECTOPOHHHM aHAIU3
IIO3BOJIMT TOYHO OTPA3UTh OCHOBHBIC TEHICHIIUU PA3BUTHS H3y4a€MOI'0 MaTepHuaa.

CrpykTypa KypcoBOM paOOThI 10JI’KHA BKIIHOYATh CIEAYIOLINE pa3ebl:

« tutyabHbIA TUCT (IIpunoxenue 1);

*  COJIEpIKaHUg;

*  BBEJCHHUE;

*  OCHOBHAas YacCTh;

*  3aKJIIOYCHUE;

*  CIIHCOK HCIIOJb30BAHHBIX HCTOYHUKOB;

s TOpWIOXKEHUs (MPU HAJIUYUN).

BrinmonHeHHYI0 KypcoBYIO paboTy HE0OXOIMMO cIaTh B JE€KaHAT A0 KOHIIA

CCMCCTpPaA, B KOTOPOM OHa IMPCAyCMOTPCHA



1. Bb100op TeMBI KypcoBOii padoThI

Temy kypcoBoii paboThI 00y4aroIIMii MOKET BBIOPATh U3 IPUMEPHOTO MEPEUHS,
YTBEPKACHHOTO Kaerpoii DHEPreTUKH.

[lepeuenr TeM KypcOBBIX pabOT OOy4arolIUiiCsi MOXKET HaWTH Ha caiite
HNHuctutyTa B paznene «CtyneHram — Kypcoseie padboThD)

http://moi.edu.ru/studentam/kursovyie-rabotvi.

OnHako MO COTJIACOBAHHMIO C PYKOBOJUTEJIEM, 3aBEAYIOMHUM Kadeapoit
00y4Jarouuiicss MOKET MPEJJIOKUTh CBOIO TEMY, HE BXOJSILIYIO B MPEIIOKEHHBIN
CIIUCOK TEM.

Tembl KypcoBbIX paboT, TpeOOBaHUA K HUM M PEKOMEHAAIMH M0 HAITMCAHUIO U
3allUTEe KYpPCOBBIX paldOT JOBOJATCA N0 CBeIEeHUS OOydaromMxcs B Hayaje
COOTBETCTBYMOIIETO cemecTpa. OOydJaronmuiics 3amofiHAeT 3asBICHUE HA TEMY
KypcoBoii paboTsl (IIpunoxkenue 2) B TeUEHHUU Mecsla ¢ JaThl Havyalla CeMecTpa, B
KOTOPOM TIPETYCMOTpPEHA KypcoBas padora.

Ecnu oOyuvaronuiicss caMOCTOSITENIbHO HE BbIOpajd TEMY J0 YCTaHOBIEHHOTO

CpOKa, TO pYKOBOJUTECJIb BITPABE CaM €€ OIIPCACIINTD.

2. O0mme yxkazaHus

[IpucTymnas K BBIIOIHEHUIO KypCOBOU pabOThl, 00yHArOIIUIICS TOKEH U3YUUTh
paznen «DJIEKTpUYECKHE LEeNd TMEePeMEHHOT0 CHHYCOMJAIBHOIO TOKa» Kypca
«Teopernueckue  ocHOBbl  3nekrporexHukn»  (TOD), opueHTHpysch  Ha
PEKOMEHJIOBAHHYIO JIUTEPATypy, U pa3o0parbCcsi B PEIICHUU TUMOBBIX 3aJad MO HX
pacuery.

3aganue BKaro4yaeT B ceOs 10 BapuaHTOB CXE€M DIIEKTPUYECKHX ILenei
NEPEMEHHOTO CUHYCOUJAJIBHOTO TOKa, NOMJEKAIIUX pacdery, i Kaxaoh u3
KOTOpbIX uMmeeTcs 10 BapuMaHTOB 3HAYEHUN MMApaMETPOB BXOMAIIMX B €€ COCTaB

9JICMCHTOB.



[Ipu odopmiennn paboOTbl HEOOXOIUMO PYKOBOJACTBOBATHCS CIIECAYIOIIUMU
oOumMu TpeOOBaHUSIMU:

1. Pabota BbinonHsieTcs Ha nuctax popmata A4, oopmisieTcs B ClIEIyIOIIEM
MOPSIAKE: TUTYJIBHBIA JIUCT, MCXOJHBIE JaHHBIE M pACCUUThIBaeMasi CXema,
COJIEp)KAaHUE 3a/IaHUsl, BBITIOJTHEHHBIE pAacyeThl M JAMArpaMmbl, HCIOJIb30BAHHAS
auTepaTypa.

2. B cxeme compoTtuBiieHus Zx ITOJDKHBI OBITh 3aMEHEHBI dJieMeHTaMu Ry, Ly
i Cy B COOTBETCTBUM € YKa3aHHBIMHU B 3aJIaHUH 3HAYECHHUSIMU UX KOMILIEKCOB.

3. PucyHku, NOSICHSIIOIIME XOJT paCU€TOB, Pa3MENIAIOTCS M0 TEKCTY 3aMUCKU U
HyMepyroTcsa. BekTopHbIe 1ruarpaMMbl BBITOJIHSIOTCS HA OTAEIBHOM JIUCTE pa3MepoM,
o0ecreurBaoMM ~ yI00CTBO HMX TMOCTPOCHHMSI M TPOBEPKH, C YKa3aHUEM
COOTBETCTBYIOIINX MACIITA00B JIJIs1 HANPSDKEHUH U TOKOB.

4. PemeHue cnenyeT CONMPOBOXKIATh KPATKUMU NOSICHEHUSIMU. Bce pacueTHbie
dbopMyINbl  3aMMCBHIBAIOTCS CHayajga B oOmeM (OyKBEeHHOM) BHIE, a 3aTeM
MOJCTABIIAIOTCS YHUCJICHHBIE 3HAYEHHUS COOTBETCTBYHOIIMX BenuuuH. [Ipu mepBoi
3alucH, MO XOAY TOSCHUTEIbHOM 3alucku, OYyKB (CUMBOJIOB) HMCXOJHBIX U
pPacCUUTHIBAEMBIX BEIUYUH (D]IC, HAIMPSIKEHWM, TOKOB, CONPOTHBJICHUWA U T.I.),
JOJDKHO OBITh YKa3aHO, KaKOW TapameTp OHU O00O03HA4YalOT W B KaKUX CIUHUIIAX
U3MEPEHUS UCTIOJIB3YIOTCA B pacyeTax.

5. Ilpu peuieHun ciaeayeT moJb30BaTHCS MEXKIYHAPOAHOM CUCTEMOM €IUHUIL
CH. B npomMexyTouHbIX (QOopMyliax HAaMMEHOBAHME BEJIMYMH HE YyKa3biBaeTcs. B
OKOHYATENILHBIX pe3yJibTaTaXx 00s3aTEIbHO YKa3aTh SIUHUIIEI U3MEPEHUS, B KOTOPHIX
MOJIYYEH OTBET.

6. Pacuersl BBINOJIHAIOTCS METOJOM KOMIUJIEKCHBIX BETMYHMH (CUMBOJIMYECKUM
MetonoMm). IlorpemHocTh pe3ynbTaTOB IO pe3yJibTaTaM MPOBEPKU HE JIOJKHA

npesbimath 0,5%.



He nomnyckaercss BHeceHHE WCIpaBlIeHUNW B MpPOBEpeHHYIO0 pabory. Bcee
WCIIPABJICHUS] U JIONOJIHEHUS MO 3aMEYaHUsIM MPEnoJaBaTeNsl BBIMNOJHAIOTCA Ha

MNOCJICAYIOIHNX YNCTBIX JINCTAX.

3. Copepxanue padoThl

JInsg  DHEKTPpUYECKOW  LEeNM  IMEPEMEHHOIO  CUHYCOMIAIBHOTO  TOKa,
COOTBETCTBYIOILIEH  WMHAUBUAYaJbHOMY  3aJaHUIO, HEOOXOIMMO  BBIMOJIHHUTH
CJIeIyIolMe pacyeThbl U rpaduyecKue MoCTPOCHUS:

1. CocraBuT cuctemy ypaBHeHMH MO 3akoHam Kupxroda B HHTErpajbHO-
muddepeHnranbHOM BUE AJ11 MTHOBEHHBIX 3HAUEHUI HANPSYKEHUN U TOKOB.

2. BBINOJHUTH pacyeT TOKOB B BETBAX JJIEKTPUUYECKOM IIEMU METO/I0M,
yKa3aHHBIM B BapUAHTE 331aHUS, C IPOBEPKON MPABHIBHOCTH PACUETOB IMOCPEICTBOM
OaslaHca MOIIHOCTEN U OLIEHKOM MX TOYHOCTH.

3. Ompenenutb pexuMbl PabOTHl UCTOYHHKOB, HMMEIOIIMUXCS B 3aJaHHOU
AIEKTPUYECKOU LEIIH.

4. PaccuMtaTh TOK B yKa3aHHOW BETBM WJIM HAMpsDKEHHE XOJOCTOrO Xoja
MEK/y 3aJITaHHBIMM Y3JIaMU METOJIOM KBUBAJIEHTHOTO reneparopa (M3IT).

5. Jlng 3amaHHOrO TOKAa i(?) WM HANPsDKEHUs] u(?) TOCTPOUTH Tpaduk
MTHOBEHHBIX 3HAUYCHUH.

6. Paccunrtarh moka3aHus BaTTMETpa, BKIIOYEHHOIO B OJHY W3 BETBE
AIEKTPUUECKON LIETIH.

7. TlocTpouTh BEKTOPHYIO AMAarpaMMmy TOKOB W HANpsOKEHUM Ui BETBU, B

KOTOpOﬁ BKJIFOYCH BAaTTMETP.

4. Br10op BapuanTa 3aganus

4.1. DOnextpuueckass uenb (Bapuantel 0+9), mnomyiexaias pacuery,
OTpeeNseTcs 0 nocieonenl yugpe nomepa noropopa (06e3 ydera cielia U roja)

oOydarorerocs, HarpuMep: HoMep aoroBopa oOyuatomerocs 502188/18. Vmansem



CJIEII U ToJl MOCTyIuleHus, nojrydaeMm 502188 — pacuetHas cxema: BapuaHT 8; HOMEP
noroBopa odyuatomerocst 502356/18, 502156 — pacueTHas cxema: BapuaHT 0.

4.2. YucneHHble 3HAYECHHS] MAPAMETPOB CXEMbl, @ MMEHHO: JEHCTBYIOLIUE
3HA4YEeHUs1 UCTOYHUKOB 37c E ; n TokoB J ;, ux HauanbHble (asbl Y. , ¥, a TaKxKe
KOMILJIEKCBI CONIPOTUBIIEHUH Z ;, YIJIOBOW YacTOThl ; MpUBOAATCS B Tabmumax NeNe
1+10, pacmojOKEeHHBIX MOJl COOTBETCTBYIOIIMMHU BAPUAHTAMU PACUYETHBIX CXEM.
BapuaHT 4nciieHHBIX 3HAYEHNUH TapaMETPOB CXEMBI ONIPENEIIAETCS 110 BPEOnocieoHell
uyughpe Homepa noropopa (0e3 yyera cieiia u roja), HapuMep: HOMEP JTOTOBOpa
oOyuaromerocs 502188/18, ygansem crent U roa noctymieHus, noixydaem 502188 —
YUCJICHHBIC 3HAYCHHS IO BapuaHTy 8; HOMep moroBopa oOydaromierocs 502356 —
YUCJICHHbIC 3HAaYEHUS IO BapUAHTY 5.

4.3. B 3aBUCUMOCTH OT HYemMHOCHMU CYMMbL 08YX HOCAEOHUX UUPp
WHIUBUyaIbHOTO HOMEpa 00y4arouierocs, onpeaeisstoTcs OCHOBHOM METO/]I pacyeTa
AIEKTPUUECKON 1enu: MeToa KOHTYpHBIX TOKOB (MKT) min y31m0BBIX MOTEHIIMATIOB
(MVII). Eciu cymma yemnan — MKT, ecnu neuemnaa — MY, nHanpumep: HOMED
noroBopa obyyatomierocs 502356/18 — cymma HeuetHas (5+6=11), oCHOBHOM MeTOJ
MVII; nomep noroBopa oOyuatomerocss 502188/18 — cymma uernas (8+8=16),
ocHoBHOM Meton MKT.

4.4. B 3aBUCUMOCTH OT YeMHOCHU CYMMbl MPeX NOCAeOHUX yugp Homepa
0TOBOpa oOyuaromerocs: (6e3 ydera ciemia W roja), ONpenensercs I Kakoro
napamerpa (TOKa ix(?) WM HANPSHKEHUS Ui(?)) HEOOXOAMMO BBIMIOJHUTH pacyeT
MTHOBEHHOTO 3HA4Y€HHsI METOJOM S3KBUBAJCHTHOTO T'€HEpaTOopa U IMOCTPOUTH €Tro
rpaduk. Ecnu cymma yemmnan — paccunThIBa€TCSi MTHOBEHHOE 3HAYEHUE M CTPOUTCS
rpaduK ix(?), €ClM HeuemHasn - ui(t), HanpuMep: HOMEP JIOroBOopa O0O0yYaroIIerocs
502188/18 — cymma tpex mocnenuux nudp HedetHas (1+8+8=17), paccuntpiBaercs
3Ha4YEHUE U CTPOUTCS Tpaduk u(?); ecau Homep jnoroBopa 502356/18 — cymma tpex
nociaeaHux mudp yetHas (3+5+6=14) — MrHOBEHHOE 3HaUCHHE U TpaUK ix(?).

3.5. BeTBp, B KOTOpPYIO JOJKEH OBITH BKJIIOYEH BATTMETP, M I KOTOPOM
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CIeAyeT CTPOUTh BEKTOPHYIO aMarpamMmy, ykasbiBaeTrcss B TaOmumax NeNe 1+10
cienyromuM oopazom: W = 2. 5, 4yTo O3HA4aeT: BATTMETP BKJIIOYAETCS B OJHY U3
BETBEH, PACTIOJIOAKEHHYIO MEXKTY y31amu 2 u 5. BekTopHas tuarpaMma CTpOUTCS JIs
TOKa 7TOM BeTBM U HampsbkeHus Usz;. Pucynku u  tabmumbr NeNe 1+10

COOTBETCTBYIOIIMX BapUAHTOB MPUBEEHBI B IpHIoskeHUU No 3.
5. IMox0Gop u u3yuyeHHue HCTOUYHUKOB

OOyuaroiuiics moaOUpaeT UCTOUYHUKU U3 PEKOMEHIOBAHHOM Ha Kadenpe u B

JIEKTPOHHON OumOimoTeyHor cucreme MuctutyTta http:/www.iprbookshop.ru,

https://biblioclub.ru/. IloBeimieHUI0 KadecTBa KypcOBOW pabOThI MO MPOOIEMHO-

MOMCKOBOM UM JUCKYCCMOHHOM TeMaTHKE CIOCOOCTBYET 3HAHWE HOPMATHUBHO -
3aKOHOJATEIbHBIX AKTOB, OTHOCAILIUXCS K TEME UCCIIEA0BAHMSL.

OOyyarouuiics MOXKET BOCIIOJIb30BaThCS nepeyHeM UCTOYHUKOB
MOHOTpaUYECKOT0 XapaKkTepa.

OOyJaromuMcs  PEeKOMEHIYETCSd  HM3YYUThb W HCIOJb30BaThb  HAy4YHBIE
JUCCEPTAIIMOHHbBIE UCCIIEIOBAHUS B PEIMETHOM 001acTH.

OO1ee 03HAKOMIJIEHHE ¢ OCHOBHBIMU MCTOYHUKAMU (MOHOTpausMH, CTaThIMHU,
MH(OPMAIMOHHO-CITPABOYHOM JIUTEPATYPOH ) TOJKHO MPEIIIECTBOBATH COCTABICHUIO
1iaHa KypcoBoi paboThI.

Ha HavanmpHOM »3Tane O3HAKOMIIEHHS C MaTepUaJlaMH TEMBI  CIIEYET
HCIIOJIb30BaTh YUEOHYIO JIUTEPATypy, MaTepUalibl JICKIIUM, cTaTel, MoHOTpaduii. [Tpu
UCIIONb30BaHUU  y4EOHHKOB, MoOHOTpadui, MaTepHAJIOB KOH(pepeHIUi
peKoMeHIyeTcst OpaTh u3anus, KOTopsiM He Oonee 10 ser.

JI1st u3yyeHus NnepuoIMYecKuX U3JaHui oOydaronieMycs He0OXOqMMO BHaYase
UCIIOIB30BaTh MOCJIEIHUE B TOAY HOMEpa JKYpPHAJOB, IIe NMOMEUIAETCA yKa3aTelb
cTaTel, onmyOJIMKOBaHHBIX 32 TO/I.

Pexomenayercs 3HAKOMUTBCS C MCTOYHUKAMU B TMOpSAKe, OOpaTHOM

XPOHOJOIr'MYCCKOMY, T.C. BHa4YaJIC CJICAYCT U3YUUThb CaMBIC CBCIKHC HY6J'II/II(aI_[I/II/I, a
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3aTeM MPOUUIOTOAHHME, IBYXTOJUYHON MaBHOCTH ® T.J. [Ipu uCHOIB30BaHUH
UCTOYHUKOB CTAaTHCTUYECKUX JAHHBIX HEOOXOJMMO TaK)Ke€ HAYMHATHh H3Y4YCHHE C
JTaHHBIX 3a Tocneanue 3 roxa. s 6osee 000CHOBAHHBIX BBIBOJIOB PEKOMEHIYETCSI
aHaJIM3UPOBATh JAaHHbIE 3a 5 ner. CrneayeT 0OpaTUTh 0c000€ BHUMAaHUE HA UCTOYHUK
naHHbIX. Eciu OH HE OYeHb HaJeXKEeH, TaKue JaHHbIE Jy4lle HE HCIOJb30BaTh B
KypcoBO# pabore.

[lenecooOpa3Ho yAensTh BHUMAaHHE TaKUM HCTOYHHUKAM Kak: AJIEKTPOHHbBIE
BEPCHH MEPUOTUICCKIX M3/IaHUH, Y4eOHUKOB, MaTepuaioB KoHepeHiuii. Mmeercs
MHOTO CalTOB, MOCBSIIEHHBIX CTATUCTHYECKUM JIaHHBIM, ((UHAHCOBO-?KOHOMUYECKOM
nH(OPMAITNH, JIEKTPOHHBIM BEPCUSM KYPHAIIOB, (hOpyMaM, FIEKTPOHHBIM KHUTAM H
p.

[Ipy HamMcaHWU MPAKTUYECKOTO pasfena KypcoBOW pabOThl pEKOMEHAYEeTCs
oOpatuTh 0co0O€ BHHMAaHHE Ha MaTepHalbl, MyOTUKyeMble B IEPUOTUIECCKUX
u3gaHusaX. IMeHHO TaM 00yJaroniiuii MOKeT HalTH MHQPOPMAIIHIO, KaCaloIIyIOCs ero
BOMNpPOCAa, PACCMOTPEHHOTO HAa TMpPUMEPE YK€ KOHKPETHBIX OpraHu3aluil WiIH
OPEaNpHUsITHA. ITO MOXET OBITh U METOJWKA aHaIHW3a, U CUCTeMa IOoKa3aTeleH, u
npumMep Ou3Hec-IJIaHa, u Tp.

[TonOupast nmurepatypy, HeoOXoauMo paboTaTh TOIBKO C TOW WH(MOpMAaIUEH,
KOTOpasi OTHOCHUTCS HEMOCPEACTBEHHO K TeMe. OCHOBHas 3a/iada 00yJaromierocsi Ha
JAHHOM 3Tare - pa300paThCs ¥ MOHATh, YTO MUIIYT MO JaHHOW MpoOiieMe aBTOphI, HA
KaKhe acleKThl OHW OoJblle 0OpalaroT BHUMAaHWE, TOJ KaKhuM YTJIOM 3pEHUs

paccMaTpUBaEeTCs JaHHBIM BOIPOC U IIP.

6. TpeOoBanust K 0popMIIeHHIO KypPCOBO padoThl

[losicutenpHast 3amucka oOQOpMISIETCs B COOTBETCTBUM € «O0muMu
TpeOOBaHUSIMHU K TEKCTOBBIM JokymeHTam» ['OCT 2.105 - 2019, 'OCT 3.1127 - 93,
['OCT P 34.11 - 2018, ’'OCT P 7.0.97-2016. lokymMeHT AOKEH OBITH OTIEYAaTaH Ha
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npuHTepe (Ha OHOM CTOPOHE JIMCTA) Ha CTAHIAPTHBIX JIUCTax Oenoi Oymaru ¢opmara
A4 (210 x 297 mm). Bee nmuctbl cOpOIIIOPOBBIBAIOTCS M IPOHYMEPOBBIBAIOTCSI.

Hanuuue pamku U mramma Ha JUCTaX MOSICHUTENIbHOW 3alMCKU HE SIBISETCS
o0s3aTenpbHBIM. OOBEM TMOSCHUTETHLHON 3alMCKU JOJDKEH ObITh He MeHee 15 - 20
CTpaHHUII.

BBoj TekcTa cneyer oCymecTBIsATh CO CICAYIONIMMU TapaMeTpaMu:

o mpudta Times New Roman;

e pasmep mpudTa OCHOBHOTO TeKCTa - 14, B Tabnumax -12;

e  MEXCTPOYHBIN HHTEpBAI — 1,5;

e BBIPABHUBAHME TEKCTA MPOU3BOIUTCS IO MUPUHE CTPAHUIIBL;

e  OTCTYII IEPBOM CTPOKH ab3alia (KpacHOM CTPOKH) ycTaHaBiuBaeTcs 1,25 cwm;

o mouig: pasmep JieBoro nois 30 mm, mpaBoro - 10 mm, BepxHero 20 mw,
HIKHETO 20 MM;

o TAOJMIIBI U PUCYHKU BBIMOJHSIOTCS Ha OTHAENBHBIX CTPAaHULIAX WJIU IO
TEKCTy 0€3 «00TeKaHUs» TEKCTOM.

Paznensr (rmaBbl) JOMDKHBI OBITH TPOHYMEPOBAHBI apaOCKUMU LU(pamMu C
TOYKOM B Mpejlienax Bceil moscHuTebHoM 3anucku (Hanpumep: Iimasa 1. PACUET
OFBbEMA PABOT IO SKCIIJIYATAIIUU DJEKTPOOBOPY/JOBAHUS B
YCJIOBHBIX EIUHULIAX).

[lompaznenbl OOMKHBI MMETh MOPSIKOBBIE HOMEpa B Mpeaenax KaxKAoro
pasnena. Homep nozapasena cocToUT U3 HOMepa pasjiena U noapasjenia, pa3aeaeHHbIX
toukamu (Hanpumep: 2.1 Ilopsimok cocraBiieHusi rpagpuxos TP u TO: Homep 2.1
O3Hay4aeT NepBbIi maparpad BTOPOil r1aBsbl).

[Ipy Hanmmcanuu 3arojlOBKOB paszfeiioB (TJaB), mojapasnaenioB (maparpadoB) u
MYHKTOB B TEKCTE MOSICHUTENLHOM 3aMMCKU CIIeAYyeT COOMI0aTh CIeAYIOIINE paBuJa.
3aroj0BKM paszesioB (T1aB) NMUIIYyTCs (IeYaTaroTcs) 3arjJaBHbIMA OyKBamu c ab3aria.
Ecnu 3arojioBok COCTOMT M3 JBYX WM 0OoJiee MPEIOKEHUN, OHU Ppa3elstoTCs

toukamu. HoBblil paznen (TyiaBa) TOMKEH HAUMHATHCSI ¢ HOBOM CTpaHUlbl. B cioyuae
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€CJIM TEKCT Pa3/esioB HEOOJIBIION, AOMYCTUMO pa3MellaTh Ha OJHOM JIMCTE Oolee
OomHOro pasaena. PaccrosHue Mexay 3aroJlOBKOM M MOCJIEAYIOIIMM TEKCTOM WU
Ha3BaHWEM mojpasznena (maparpada) TOJKHO COCTaBIATh JABAa MEXKCTPOYHBIX
MHTEpPBAJIA, @ MEXKIY 3aroJIOBKOM M IOCIEAHENH CTPOKOM MPEABIAYLIEro TEKCTa TPU
MEKCTPOYHBIX NHTEPBAJIA.

WnmrocTpaTUBHBINA MaTeprall MOKET pacojaratbes B paboTe HEOCPEICTBEHHO
B COCTaBe TEKCTa, B KOTOPOM OH YIIOMHMHAETCs BIEpPBbIE, Wiau mocie Hero. Ha Bce
WUTIOCTPALMK JOJDKHBI OBITh CCHUIKM B pabote. Mmmoctpanuu (4epTexu, rpaduki,
CXEMbI, JOKYMEHTBI, PUCYHKH, CHUMKH), JOJDKHBI OBITH MPOHYMEPOBAaHbl U MMETh
Ha3BaHUA O] WUTocTpanueil. Hymepanus wimoctpanuii JomkHa ObITh CKBO3HON O
BCEMY TEKCTy BBIIYCKHOM NMCbMEHHOW KBaJU(pUKAUMOHHONW paboTbl. CioBO
«Pucynox» numerca nonHocTero. Kaxnas wumrocTpanyss mOMUMO HOMEpPA JOJDKHA
uMeTh Ha3BaHue. [loanuck pacnonararor B IEHTPE MO/ pUCYHKOM 0€3 TOUKU B KOHIIE.
Ha3Banue HaumHaeTcs ¢ nponucHoi OykBbl (Hampumep: Pucynok 2 — Crpykrypa
CUCTEMBI YIIPaBJICHUS TEXHUYECKOTO OOCTYyKHUBAHUS 3JIEKTPOOOOPYIOBAHHUS ).

TaOnumpl B NHCBMEHHOM  3K3aMEHALMOHHOM paboTe  pacrosiararorcs
HEIIOCPEACTBEHHO IIOCJIE TEKCTa, B KOTOPOM OHM YIIOMMHAETCsS BIEPBBIE, WM Ha
cienyromei ctpanuue. Ha Bce Tabnuibl TOMKHBI OBITH CCHUIKM B TeKcTe. Hymepanus
TaOIUL JODKHA OBITh CKBO3HOW IO Bcemy Tekcry. CnoBo «Tabmuma» u ee
NOPSIIKOBBI HOMep (0e3 3Haka No) muIIeTcsl CBEpXy caMoil TaONMuIlbI B TIPAaBOM
CTOpOHE.

3aronoBOK B TaONUIaX yKa3bIBaIOT, KaK MPaBUJIO, B UMEHUTEIHLHOM MaJexXe
eIMHCTBEHHOTO 4Kcia. HaunHaroTcst 3aroi0BKH ¢ MPOIMUCHBIX OYKB, a MOA3ar0JIOBKU
CO CTPOYHBIX, ECIIM OHHM COCTABJIOT OTHO IPEUIOKEHUE C 3aT0JI0BKOM, M HAUMHAOTCS
C IPOMUCHBIX, €CJIM OHU CAMOCTOSITeNIbHBIE. 3ar0J0BOK Ta0IMIIbI HE IO TYEPKUBACTCS
U B KaBbIUKH HE Oepercsl.

[Ipu mepenoce TabnULIbI HA IPYTYIO CTPAHUILY TOJIOBKY TaOIUIIbI TOBTOPSIOT U

HaJ Hel muiryT cioBa “IIpogoimkenue Tabnuipl ....” (C ykazanueM ee Homepa). Eciu
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rOJIOBKa TaOJIMIbI TPOMO3JIKA, JOMYyCKAaeTcs €€ He MOBTOPSATh;, B 3TOM Ciydae
HYMEpYIOT rpadbl U MOBTOPSIOT UX HOMEpPA Ha CIEAYIOIIEH cTpaHulle. 3arojoBOK
TaOJIMIIBI HE TTIOBTOPSETCA.

@opMyInbl MPUBOAATCS CHayaia B OYKBEHHOM BBIPAKEHHUM, 3aTeM JaeTcs
pacupoBKa BXOASAMIMX B HUX UHAEKCOB, BETUYHH, B TOH K€ MOCIEI0BATENbHOCTH,
B KOTOPO OHM 1aHbl B hopmysie. YpaBHEHUS U GOPMYIIbI CIIEYET BbIIEIATh U3 TEKCTa
B OTJENbHYIO CTPOKY. YpaBHEHUS U (POPMYJIbI HYMEpYIOTCS B KPYIJIBIX CKOOKax
crpasa ot ¢opmyisl. Hymepanust ypaBHeHuit u popmMyi goixHa ObITH CKBO3HOW TIO
BCEMY TEKCTY KBaTU(UKALMOHHON pabOTHI.

Hymepanus crpanuil AojkHa ObITh CKBO3HOM: MEPBOM CTPAHUIICH SIBJISIETCS
TUTYJIBHBIM JIUCT, BTOPOW OTJIaBJI€HHUE W T. A. Homep cTpaHuLBI IPOCTaBISIETCA
apaOckumu 1udpaMu B IpaBOM HIDKHEM yriry. Ha ctpanuiie 1 (TUTYJNBHBINA JIUCT)
HOMEpP He cTaBUTCA. Eciu B JOKYMEHTE UMEIOTCS PUCYHKH U TAaOIUIbI, KOTOPHIE
pacrnoJiararoTcsi Ha OTHENbHBIX CTPAHMIAX, UX HEOOXOIMMO BKIIIOYATh B OOIIYIO
Hymepanuio. Eciu pucyHok win Tabiuiia pactoiockeHbl Ha JUcTe opmMara O0bIe
A4, ux cienyeTr y4ydTbhIBaTh, KaK OJHY CTpaHuily. Homep cTpaHuilbl B 3TOM cilydae
JOMyCKaeTcsi He MpocTaBisaTh. CHOUCOK JUTEPATYphl M MPWIOKEHUS TaKXKe
BKJIFOYAIOTCSL B CKBO3HYIO HyMEpAaIHIO.

[Ipu BbImONHEHUH TpaduUUecKoil YacTH HEOOXOIUMO PYKOBOICTBOBATHCS
TpeOOBaHMSIMU W peKoMeHmanusmu, usnoxkeHHeiMd B ['OCT 2.312-72 - Epunas
CHUCTEMa KOHCTPYKTOPCKOU JOKYMEHTAIUH.

[Ipu pabGote B rpaduueckux mporpammax, TpeOOBaHUSA K YEPTEKaM JIOJKHBI
ObITh 3afaHbl oOyuaromuMmcsi B KommbioTepe. JlucTel rpaduueckoid yactu
BBITIOJIHAIOTCSI C PAMKOM M YIJIOBBIM IITAMIIOM.

Ha paccMmoTpenue mnpemnojaBaresito OTIPaBIsATh TEKCT KypcoBOUMl paOOThl B

dbopmare doc mim docx, uepTexku B popmarte dwg.

7. Ilopsigok 3alIMTHI KYPCOBOM PadoThI

3aBepIuaIUM 3TallOM BBIMIOJIHEHHUSI OOYy4YarolIMMCS KypCOBOW pabOThI

aBisieTcs ee peueHsuposanue (IIpunoxenue 4) u 3amura.
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3amura KP npoBoautcs B COOTBETCTBUM C pacnucaHueM. Pe3ynbpTaT 3aiuThbl
KP oOyuarommerocss orneHuWBaeTcs MO TPAAMIIMOHHOW 5-TW OayUIbHOW CHCTEME B
coorBercTBUM ¢ «llomokeHMEM O TEKylleM KOHTpOJIE YCIEBAEMOCTH M
IPOMEXYTOUHOM aTrecTaliuu OOydaroluXcsi, OCBAaWBAIOIIMX OOpa30BaTEIbHBIC
nporpaMMbel  BbIcliero  oOpasoBanus B OOpa3zoBaTeNbHONM ~ aBTOHOMHOM
HEKOMMEPYECKON OpraHu3aldy BbICIIEr0 00pa3oBaHUs «MOCKOBCKUN OTKPBITHIH
uHCTUTYT» (OAHO « MOW»)». OrieHka 3a BBIMOTHEHUE KYPCOBOM paOOThI YIUTHIBAET,
KaK YpOBEHb KayecCTBa MOATOTOBKHM OOYUYaIOIIMMCSI CAMOM KypCOBOM palOThI, TaK U
YPOBEHb KaUECTBA €€ 3aLUThI:

- OLEHKY "OTIMYHO" MOoJy4aroT pabOThl, B KOTOPBIX COAEPKAThCSA AJEMEHTHI
HAy4YHOrO  TBOPYECTBA,  JIEJAIOTCS  CAaMOCTOATENbHbIE  BBIBOIbBI,  JIA€TCS
apryMEHTUPOBAHHAS KPUTUKA M CAMOCTOSATEIHHBIN aHAIN3 (haKTHIECKOTO MaTepHraia
Ha OCHOBE ITYOOKMX 3HAHUU JUTEPATyphl MO IAHHON TEME;

- oIleHKa "Xopomio" CTaBUTCSA TOrja, Korjga B paboTe, BBIMOJHEHHOM Ha
JOCTATOYHOM TE€OPETHUYECKOM YPOBHE, MOJIHO U BCECTOPOHHE OCBEIIAKOTCS BOIPOCHI
TEMbI, HO HET JOJKHOM CTETIEHH TBOPUECTBA;

- OLEHKY "yIOBJIETBOPUTENHHO" HMEIOT paboThl, B KOTOPBIX MPABUIHHO
OCBEILIEHBl OCHOBHBIE BOMPOCHI TEMbI, HO HE MPOSBUIOCH YMEHHUE JIOTUYECKHU
CTPOMHOTO MX H3JIOKEHHS, CAMOCTOSTENIbHOTO aHallM3a MUCTOYHUKOB, COJEPIKATHCS
OTZIETTbHBIE OITMOOYHBIC TTOJTOKEHNUS;

- OLICHKY "HEYJIOBJIETBOPUTENIHHO" 00yUarolIKecs MoIy4aroT B ciIy4yae, Korja He
MOTYT OTBETHTh Ha 3aMEYaHHs PyKOBOJAUTEIISA, HE BIAICIOT MaTepUaioM pabOThI, HE B
COCTOSIHUM J1aTh OOBSICHEHHS BBIBOJAM M TEOPETHUYCCKUM TIOJIOKECHHUSIM JTaHHOU
poOJIEMBI.

OOyuaromuiics B T€UEHUH S5 MHUHYT MNpeacTaBiseT Aokiaan no teme KP u
OTBEYaeT Ha BONPOCHI pykoBojautess. OO0yyaromuics J0HKEH: JOTHYHO MOCTPOUTD
COOOIIEHUE O BBIMOJIHEHHOM paboTe, 000CHOBATH BHIBOJIBI M MIPEIJIOKEHUS: TIOKA3aTh

INOHMMAaHHUC TCOPCTUYICCKHX HOHOH(GHHﬁ, Ha OCHOBC KOTOPBIX BBIIIOJIHCHA pa60Ta,
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MOKa3aThb CaMOCTOSITEJIbHOCTh BBIMOJTHEHUS] pabOThI, AaTh MpaBUIIbHBIE OTBETHI HA
BOITPOCHBI.

OneHka 3a KypcoByl0 pabOTy BBICTABIISIETCSI PYKOBOJUTEIEM IO pe3yjibTaTaM
3al0UTBl B  3a4E€THO-3K3aMCHALUMOHHYI0 BEIOMOCTbh M  3QYETHYK)  KHUXKKY
oOyuaromerocs (HeyOBIETBOPUTEIbHAS OLIEHKA — TOJIBKO B BEOMOCTB).

TekcT KypcoBoit paboTsl B popmate doc mwim docx, yeptexu B opmare dwg,
CKaHbl TUTYJBHOI'O JIUCTA U PELEH3UU C MOAMUCIMHU PYKOBOJHUTEIS, PEUEH3EHTa U
oOyyarouierocs JOJDKHBI ObITh MOATrpYKeHbl B JInuHbI KaOuHET 0Oywaromerocs B
paszaen nopThoImo.

OOyuaromuiics, He MPEICTaBUBIINI B YCTAHOBJICHHBII CPOK KYpPCOBYIO paboTy
WM HE 3allUTUBIINKA €€ MO HEYBAXKUTEIbHOW IPUYUHE, CUHUTAETCS HMEIOIINM
aKaIEeMUYECKYIO 3a10JKEHHOCTD.

OOyuaroiuiics, He 3alIUTUBIINN KYypCOBYIO paOOTy B YCTAHOBJIEHHBIN CpPOK,
JOJDKEH MOJArOTOBUTH U 3aIUTUTh KypPCOBYIO PabOTy B COOTBETCTBUM C MPOLEAYPOI
JMKBUJAIMHA aKaJIEMUYECKUX 3aJ0JDKEHHOCTEH, yCTaHOBIEHHOW B «lloyoxkeHuu o
TEKYLIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTecTalnuu 00y4aroluxcs,
OCBaMBAOMIMX  00pa3oBaTelbHBIE  MPOTPaMMbl  BBICIIETO  OOpa30BaHUS B
OOpa3zoBaTelbHOW ~ aBTOHOMHON  HEKOMMEpPUYECKOW  OpPTaHM3alldd  BBICIIETO

obpazoBanust «MockoBCkui OTKPBITEIM HHCTUTYT» (OAHO «MOW»)».
8. Mertoanyeckue yKa3aHusi 10 BHINIOJHEHUIO Pa00ThI

[lpy mpoBemeHMHM  pacy€TOB  DIIEKTPUYECKUX  IENeil  MepeMEHHOTo
CHUHYCOUJAILHOTO TOKAa CUMBOJHMYECKAM METOJOM PEKOMEHIYETCS HCIIOJIb30BaTh
JCWCTBYIOIINE 3HAYCHUST KOMIUIEKCHBIX BEITMYHH.

B mpomecce mMoATOTOBKM M MPOBENCHUS PACUETOB DIIEKTPUUYECKHX IIeTied
CUHYCOMIAILHOTO TOKa HEOOXOIMMO:

- Ha OCHOBE aHaJM3a JJCKTPHUUECKOW LENH W 3aJaHHs ONPENSIUTh HOPSIIOK
peIIeHHS 3a1a4u;
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- BbIOpaTh (ecM He yKa3aH) palMOHAIBHBI METOJ pacyéTa AJIEKTPUUYCCKOM
IETIH;

- 3ammMcaTh B CHMBOJIMYECKOH (popMe He0OXO0IUMBIE /IJIs IPOBEICHUS PacUETOB
BEJIMYMHBI (COMPOTHUBIICHUS, TIPOBOIUMOCTH, JIC U T.I1.);

- Ha OCHOBE BBIOPAHHOT'O METOJ[a COCTABUTh CUCTEMY YPaBHCHUU IS pacuyéra
KOMIUIEKCOB NCKOMBIX BETMYMH;

- TIOCJIC PEIICHUS CHUCTEMBbI YPaBHEHHM OIPEACITUTh KOMIUIEKCHI HCKOMBIX
TOKOB B BETBSIX;

- TPaBWIBHOCTh PACYCTOB TOKOB OIEHUTH ITyTEM IIPOBEPKH BBIMTOJTHCHHUS
OajlaHca MOII[HOCTEN;

- 0 KOMILJICKCAM PACCUYMTAHHBIX TOKOB M HAIPSHKCHUH OINPEACISIOTCS HX

I[GPIICTBYIOHII/IC SHA4YCHUA, a IIPU HCO6XOI[I/IMOCTI/I 1 MTTHOBCHHBIC.

[Tpumep 1. Pacu€r a5iekTpruyuecKoi 1enyu CUMHYCOMAAIbHOIO TOKa METOJOM

Y3JIOBBIX TOTCHIHUAJIOB.

Pucynok - 1

Hano:

ety = 179.6-5in{er + 30°) B;

(1) = 502 -Sinfmt - 907) B;

Rl1=100m: R2=1000m: R2=1000w: R4=1500m:
R5=3000m; L=5Tnu C =1 mxd; f=501u;
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CocTaBHTh cHCTeMY ypaeHenMit no sakouam Kupxroda s BeTerpassHo-
anddepenypaneioil dopsme. Onpenennts NefcTEYIOWHE IHAYEHHA TOKOR B BETRAX,

MOLHOCTL HCeTOUNKES B, Hadith Buipaxenne:; i, {r} = Im,_, sminf + W, 1.
- = 2

8.1 Cucrema ypaBHenmii no 3akonam Kupxroga B MHTErpajbHo-

auddepeHuMAIBHOM BUAE AJI MTHOBEHHBIX 3HAYCHU TOKOB U HANIPSIZKEHU I

Jas cocTapnenus ypannennii no sakonas Kupxroda nponsgonsio subHpacs
YCAORHO - NONOKHTEIRHLIE HANPARIEHHA TOKOB B BETRAN M MANpanieHuA 00xo01a
KOHTYPOB {cM. prcyHox 1).

B paccmarpuBaesmoil cxeme: yimos g = 4, Beteell p = 6, HEIARHCHMEIX
KOHTYpoR N =p = (g =1} =6 = (4 = 1) = 3. CacaosatensHo, N0 NePeOMY JAKOHY
Kupxroda gomsno 6uTh cocTasneno (g —1) =3 ypaBHeHud, a 00 BIOPOMY 33KOHY
Kupxrofa n=3 ypasuenus.

Jlna MrHOBEHHEIX 3HAYCHHI TOKOB, HANPAKEHWH H HIC CHCTEMA YPaBHEHHI no
sakoHaM Kapxroda useet sug

Bt = Lt =1t = 0; (1)
Taft) = iyt = igft) = 0; (2)
Lt} = Toft) + igft) = 0; (3)
Wy (T) = LT} = &;(T) = &aft); (4
M) + ugs(t) + Ueft) + Upaft) + 1paft) = esft); (3)
- Ugaf ) = ticft) + wpsft) = 0, (6)
C yyeToM TOro, 9T
i 1 _ du (1)
(1) == | {f)dt: ie(t)=C——— ;
(1) 3 Jur (®) cl?) P
dig(t} 1 1
np(H)=1L : (== |i-(1)dt,
t(r) = clf) z [ic(r)d

(1), ..., (6) 3anHCHIBAIOTCH B BIE:

1
I+ I j u, (fldi—iti=0;

(N
i Jm—{‘M —1,iti=0; (8)
du(t)
C—E L i f=0; 9
.ﬂ‘f .l{l I!-'rl.lr {. J
.-Jff;-x,-z"‘g“*’=e, tt—eft) ; (10)
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it 1 it
L&Y R, + [l + R, -C=E = si ) R =estt) Q1)
gdir-ftf) J ;
—R, -Ca-—j-r—n+Ef:1,|rrJdr+Iﬁr’f,r-Rj =1 (12)
8.2 Pacuer TOKOB B BeTBSIX JJIEKTPUYECKOM LENH
PHCT-EE-'T BEITIOJEH METOOM jﬁﬂDBH!{. NOTEHIEHATOE, .:I.P}'THE METOAE

paccMOTPeHEl B KYpce nekiinil B B yuebuoil mireparype [1], [2], [3]. [4]
Komnnercn geficreyiommx snavenndi yxc E; m Ex:

= 1796 1Ej.3ﬂ° :

Ei = (13)

B supaxenun (13) nauanuuue ase sac We i g, yRazanel B rpagycax, HO
A8 BLITITHEHNE PACYETOR HEDEKD-.EI.IIHE nepeae::m HX B PAIHAHLL

* 1796 o ad (—90°)- A

E: = e ; E: -T el (14)

rae A m= - KO (QHLHENT NEPeBoaa MPAIVCoB B PainanLL,
180°

B cooteercTanm ¢ nidpaHnoil ayMepausedi yanoe (puc.l) cucrema ypaBHeHHi
A8 pacdeTa KOMIUISKCOR NOTeHIHATOR YinoR B ODOIEM RBHIE OpeJcTaBIeHa
cHcTemoil (15):

r_. - L] - -
P Y11 —92 Y12 — 3 T3 =11}_,

'4 '9':"1?1]_"'?1 -Ylg — 3 Y}} =13,'.- (15)

rae
YH-L+ 2 +-1— Cwu;
Ry jo-L Ry’
Yo = : + I =+ 1 RN i~
- Ra o 1 R+
4 erC
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Y33,=R + 1 -I-E S &
3 Rt 3
4 Jm-E
Y=Yy = I Cu;
12 21 R 2

Yu=Yu-= Cnm
B —]L
T

I ekt A

¥ Rj jo-L

B peaynerare pemenwa cucTemsul (15) nomyuass KOMIEKCH NOTEHIIHANOR

L 4 L] L]
Pr- P2 Ps-

Kommnnekcnt JEEETE}W]J.IHK FIHAYCHHH TOKOB B BETRAX CXEMEL, MOCHES BLIE'UPE. HX
NONFKEHTENTBHLIX llﬂﬂpﬂﬁ:jﬂ“l‘li‘l {PHC}'“H'H 1}7 U'HP'E'J.'E NAKTCH BLIPAAEHHARINL

Il:.;.::l gi:}lﬂ-EE ii ":'9'1 'ﬁ'—"".!'. I 'ﬁ'—"'.‘.- 'ﬁ“u:
R':l R—g RS
. @.o—m+F1 s p3—g . =
jPoTPI*EL. 4 €703 622703 *"3; (16)
4 J-r—-
ol
e Po=0

JeiicTeyiouiHe 3Ha4eHHd TOKOB B BETRAX onpejensiorca w3 (16), xag Moxyan
KOMIUIEKCOB CODTRETCTEVIOIIHX TOKOBR.
Hampumep, neficreyiomee mauerne Toka I; onpenensercs Bripaxennem:

1= JRe(i) + [m(in)P (am

rie  Re{ll) - peanunag gacte koMmnnekca I

ImyI1} - mummag gacTe KoMnnexkca 1.
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Jas 3anncH BhLpREeHHS MIHOBEHHOTO IHAYEHHA TOKa, Hanpumep (1),
HEOOXOAHMO HAATH IHAYCHHA AMILIHTYILL 3TOTO TOKa lm,.. H ero Hadanenyi dasy
wij :

AMIIHTYIA TOKA ONPEIeIIeTCH Yeped ere JeHCTRYIOMES THAUS HHE!
I, =1, A2

Hauanmsnaa faza P sagqcHT OT pacnofokeHns BEKTOPA, B JAHHOM ClVYae BeKTOpa

TOED 121 Ha EOMITICKCHGH MIDCKOCTH, NpH TOM BOIMORKHL] YETRIPE BAQHANTA:

1 =3 7 :
) _ 2) e
Iz ) T )
A B \ 32 p— ‘\‘l
A'ﬁ! I t_: _“hﬂl
0% <. <907 90* <. «180°;
! i
o =aretg—>0: o =arctg — < 0;
a —a
= e 5]
wrl = 4,.-']_: =180 + o

—b
a = aretg — < 0]
a

Wy =360° +x=wo.

Toraa mrrosennOe IHaYCHHE TOKS 121 3ANHCLIBAETCA B BHJE
L) =1y, Sinfe-T+y, 0. (18)

2
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[papmr naMeHenis MIHOBSHHOTD THAYEHHS TOKA 11 MO#eT ObITL NoCTpoen
no pyakaEd (18).

Kosmnexkc moanod sompocTy Bcrodnnka  E: ONPEASTIAETCE BEPAHEHHEM.
&

551 =E,I, =P +jQ¢ ;
E

rae I . - KOMINEKS, CONPRKeHNEIl KoMmekcy Toka I, |

P

B T AKTHEHAR MOUIHOCTE HCTOUHAKE E 1,
2

QE.,:, - PCAETHEHAA MOHOCTL HCTOMHEEA Ea.

Ecnn PE > ), peTounnk paloTaeT B pexHMe reHepaTopa, eciiH PE < 0 = pesum
2 5

noTpedHTENS.

8.3 Pacuer TOKa B BeTBH METO10M 3KBHBAJIEHTHOI'0 reHepaTopa

Jonyctrum, B 3ananan Tpedyerca paccuuTarts Tox §,(f) (pucynok 1). Cxema ans
pacueta HanpaxeHns U nMeet BRA:

a fF ' |

Pucynox 2

[lo mropowmy zakony Knpxroda: EI:-:: =].52—I.'1-j-:!|:!_- Cxema ans pacuera

Toka I'2 MeTonoM DBYX yin0B NpeaCcTaBNeNHa HA PHCYHEE 3
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[® 5531

Pucyuo 3
'EE'R RI '
L -'p+ v i B -."-’.'
Ur"l = - 2 ! I—‘ 1
- 1 m 1 +i '
; ﬁz—fl'zl
Torga, I’z

L
[Mocne BEIYHCIEHAA TOKS Ff . CITPEICIACTCA IHAYCHHE Usex + KDMITNEKE
KOTOPOMD YHCACHHO PAREH  IC IKBEHBAMEHTHOTD MNEHEPATODGE.

Ear=Uxx.

Cxema ons PAcHETd CONPOTHRNEHHA IKBEHBEANEHTHOIMD FEHEPATOPE HMECT B

R;

Pucyuox 4

KoMnaere noasoroe CONMPOTHRICHHA IKBHEAICHTHOrO FENEPaTapa
ONPENCIACTCA BLIDEACHHEM:
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ES'E.R-l_j'IE.

R,.+R.+ X
PR AR X, L
.E-r_,"-= - -
R:AR,—j-x
B R e _C]ﬂ'-x

L
Toraa cxema HKBHEANEHTHOTO reNepaTopa 1A pacticTa TORKA [T mseeT BI:

Pucynok 5

- B = E1=Ex
* B

[Mo nomywenmoMy koMmmnekey 11 Mo#no paccudTarte 3Mavenns Ly v owy; naa
JANHCH MIHOBSHHOTO JHAYEHHA 1,/

8.4 Onpenesienne pe:xuMoB padoThl HCTOYHHKOB

Pesasl paboThl HCTOYHHKOR cXemMbl (pHcyHOK 1) onpedensioTes o KOMILIEKCAM

MONHEIX MOIHOCTedH YTHx Herounnkos 5=E- I=P+jQ. Ecan P> 0, serounn
paboTaeT B peknMe redeparopa, ecan P <0 - B pexase noTpebHTeRs
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8.5 Pacuer noka3aHuii BaTT™METpa

[lycte B 3a0asii yKazaHo, 470 BATTMETP Aomked ObiTh BKAIOMEH B OIHY H3
seteeil mexkay yinamu O n 1. Mexay aTHMH yanaMme HMeeTcs JBe BeTBH, Bmbepem
CIHY H3 HHX, HANPHMER, BETEE ¢ HHAYKTHBHOCTRIO L 1 vcTounnkom E; (prcynox 68).

Pacynox 6

Bartmerp gomseH OwTh BEIIOYMEH Tak, 4To0R NONOEHTEALHOS HANPaBICHHE
uanpmkenns Uy coenazano ¢ uanpasizenwes ot knemsst U k kaemme U, a
NONOKHTENLHOE HATPaBNEHHE TOKa JOMKHO ObiTh BROpAR0 COBNASAIOUIHM ©
panpasnenyes ot knesmer I' g knesme 1.

MomnocTs, HIMEPEEMAR BATTMETPOM, OIIPEIe/IeTCH BLPaKeHHEM:

P.=1U I:IE'I 2 Cos i
rae U p = aeficTRyiomniee 3HAYCHRE HATIPAKEHHSE Meaay yinamu On 1,
I ; - peiicTeyiomes 3MatUeHHE TOKA B BRIOPaHHON BeTRH,
@ = W, - g - yroa casura das memay nanpsxkenneM Uy uwrokom [
Hauanwuwie aiel g6 0 4 ONPEISIfioTes COOTRETCTEYIOMIHME KOMITIEKCAMH

Ugin I2.
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Cnucok ucnoJib30BaHHBIX HCTOYHUKOB

OcHosnas numepamypa:

1. I'peuntnkud B.C. OcHOBBI Teopuu 1eneit [ DIeKTpOHHBIN pecypc]: yueOHoe
noco6ue/ ['peunikun B.C., I'peuninkuna P.B., Kapnunckas T.A. — Kanununrpan:
Kanunuurpanckuid rocynapcTBeHHbl yHuBepcuteT, 2005.— 162 c. — Pexum

noctymna:_http:// www.iprbookshop.ru

2. TopOynona JI.H. Teopernueckne OCHOBBI 3JIEKTPOTEXHUKHU [ DICKTPOHHBIN
pecypc] / JLH. T'op6ynoBa, C.A. I'yceBa. — bnarosemieHnck: JlaqmbHEBOCTOUHBIN
roCyJapCTBEHHBIN arpapHblil yHuBepcuteT, 2015. — 117 ¢. — 978-5-9642-0269-1. —

Pexxum noctyna: http://www.iprbookshop.ru

Jlononnumenvnasn aumepamypa:

1. CemenoBa, H.I'. Teopermueckne OCHOBBI 3NEKTpOTeXHUKH. YacTp 1
[DnexTpoHHBIN pecypc] : ydeOHOe mocobue k jgabopatopHoMy mpakTukymy / H.I'.
CemenoBa, H.IO. VYmakosa, H.M. JloGpoxxanoBa. — OpenOypr: OpeHOyprckuii
rocynapctBeHHblil yausepcutet, 9bC ACB, 2013. — 106 ¢. — 2227-8397. — Pexum

noctymna: http://www.iprbookshop.ru

2. ITapamonoBa B.M. Teopernueckue OCHOBBI 3JIEKTPOTEXHUKH. KOHCHEKT
nexuuid. Yacte 1. Teoprs JTMHEMHBIX W HEIMHEWHBIX 3JIEKTPUYECKUX U MArHUTHBIX
nenet [DnexkrpoHHbll pecypc]/ IlapamonoBa B.M., CmupnoB A.C. — Mockaa:
MockoBcKasi rocyJapCTBEHHasl akaJemMusi BogHoro tpaHcnopra, 2011. — 113 c. —

Pexxum gocrtyna: http://www.iprbookshop.ru

3. barypa, M.II. Teopus snexkrtpuueckux uener : yue6Huk / M.IL. Barypa,
A.Il Ky3uenos, A.Il. KypyneB. — Munck : Bemmniimas mkosna, 2015. — 608 c. : —
Pexxum noctyma: http://biblioclub.ru

4. Cobones, B.H. Teopus sanexTpuyeckux nemnei : yueobHoe nocodue s By30B
/ B.H. CoboneB. — Mocksa : ['opsiuas nunus — Tenexkom, 2014. — 502 c. : — Pexum

noctymna: http://biblioclub.ru
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Hnmepnem-pecypcol

1. Dnexktponnas Oubnmoreunas cucrema (ObC) «YHuBepcurerckas
oubmorexa ONLINE» http://biblioclub.ru/
2. DneKkTpoHHas OoubmuoTeuHas cucrema (BBC) «IPRbooks»

http://www.iprbookshop.ru
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IMpuioxenust

[Ipunoxenue 1

OO0pa3oBaTelbHasi ABTOHOMHAa HEKOMMepUYecKasi OpraHu3anus
BbICIIEro o0pa3oBaHuSA

«MOCKOBCKHM OTKPBITBI UHCTUTYT»

daxynpTeT «CTpOUTENHCTBA U TEXHOCHEPHON OE30MaCHOCTI
Hanpasnenue noaroroBku 13.03.02 «3neKTpo3HEPreTUKA U SJIEKTPOTEXHUKA»

KYPCOBAA PABOTA

ITo mucrumnae: Teopernyeckue 0CHOBBI 3JIEKTPOTEXHUKH

(Ha3BaHHE JUCIUIIINHEI)

Ha temy:

(Tema paboThI)

OOyuaromuiics rpymnmbl

0140

Mockaa, 202 T.
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[Tpunoxxenue 2

OOpa3oBaTejibHAsl ABTOHOMHASI HEKOMMeEpPUYeCKasi OPraHu3amus
BbICIIETro 0o0Opa3oBaHUsA

«KMOCKOBCKHM OTKPBITHBIA UHCTUTYT»

Jlekany akynprera

CrpoutenncTBa U TeXHOC(EepHOH O€30MaCHOCTH
Kornsapesckomy Anekcanapy AJleKCaHIpOBUUY
OT 00yYaromerocs Kypca
HanpassieHue noarorosku 13.03.02
«DIIEKTPOIHEPTETUKA U IIIEKTPOTEXHUKA»
¢dbopma oOydeHus 3a09HAs

damunua
Nms
OT4ecTBO

3ASIBJIEHUE

[Ipomry yTBepuTh MHE TEMY KypCOBOW pabOThI

« »

10 JUCIHMITIIMHE ((TeOpeTI/I‘IeCKI/IC OCHOBBI JJICKTPOTEXHUKW .

« » 202 .

(moamuch 00yJaromerocs)

COT'JIACOBAHO:

Jexan (akynbreTa
CrpoutenncTBa U TeXHOC()EepHOH O€30MaCHOCTH

A. A. Kotsapesckuit
(@HO)
« » 202 T
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[Tpunoxxenue 3

BapuanTsl 3a1anuii

Bapuant cxembr Ne 0

Tabmuma 1
Bapuant
NoNe
0 1 2 3 4 5 6 7 8 9
[lapamerp

E3, [B] 10| 6 | 4] 12 9 | 11 | 35| 20| 15 | 39
we3, [rpax] | -15 | 20 | 45| 60| 54 | 180 | 0 | 25| 90 | 275
E4, [B] s |13 7 230 32 27 4] 19] 25
wed, [rpan] | 22 | -18| 55| 78 | 95 | 110 | -35| 178 | 340 | -98
Es, [B] 20 14 18] 9 [ 27 15| 8| 11| 3 6
wes, [rpax] | 17 | 55| 37| 63 | 119 97| 43| 78 | 87 | 8
E7, [B] 4| 21 5] 19 7] 4] 12] 9 7 | 15

we7, [rpan] 13 -65 74 | 280 -5 75 -39 | 365| 36 | -94

E8, [B] 4 3 10 5 13 21 4 19 24 9
wes, [rpan] | -90 45 | 275 | 135 | -45 65 78 -10 | -54 | -33

E10, [B] 7 19 13 15 14 6 18 5 10 13
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[Tponomxenue Tadbmauupl 1

welo,[rpan] | -14 29 62 -18 | 34 82 27 -58 | 90 160

J1, [A] 4 2 7 1| 12] s 3 8 6 3
vil, [rpan] | 105 | -39 | 28| 71 | 62 [ 29| 95| 45| 73 | -25
J4, [A] 2 8 1 4 1 9 5 3 3 7
vid, [rpan] | -80 | 73 | 18 | 51| 354 | 81 [ 74 | 31| 98 | 69
£ [Tu] 50 | 75 [ 100 ] 150] 50 | 75 [ 100 | 150 | 50 | 75

72, [Om] | <30 | 540 | j1o | 15| 9 | <20 j12 | 25| 35| 14
Z3, [Om] 1020 ] 15| 55]j41 ] 10 18] 5] 6 |16
Z4,[0m] | 150 | 520 | j30 | -i30| j50 | -i25 | 35 | 200 | -j15 | j20
z5,[0m] | j45 | 36 | <50 | 75 | 25 | 40 | 53 | -j20| joo | 215
Z7,[0m] | 55 | <30 | j20 | 30 | <55 | 90 | -j36 | j28 | j87 | -i75

Z10,[Om] | j15 | j63 | 120 | -j40 | 75 | <30 | j90 | j71 | -j53 | -j75
Z11, [OM] 22 | 41 | <15 | j56 | 535 | j27 | 12 | -j38| 145 | 10
Z13,[Om] | -j64 | j80 | -j61 | j15 | -j24 | 35 15 | -j21| j13 | j25
ik i> iy is i7 ij0 | i11 is | 113 i7 iy
U u23 | u23 | uj2 | u34 | uj2 | uj3 | u42 | u32 | u3j | uj2
BatTmerp 1,212,324 1,b21,33,4|1,2] 1,3|42]1,2

[Tosicnenust k Tabnuue 1:

B Tabiuue ucnoab30BaHbl CIEAYIONINE 0003HAUEHUS:

i;3 - pacCUMTHIBA€TCA MIHOBEHHOE 3HAUE€HHE TOKA YepPe3 CONMPOTUBIICHUE Z |3;

U3 - PAacCUMUTHIBAETCSI MCHOBEHHOE 3HAUYEHHE HANPSDIKEHUS XOJOCTOIO XO0ja
MEeXAy y3i1amu 3 u 2;

Bammmemp: 1, 2 - BATTMETp BKIIFOYAETCS B OJIHY U3 BETBEN MEXAy y3namu | u
2;

Bexmopa: pnomxHa ObITh IOCTPOEHA BEKTOpHAs JAMarpamma [yl TOKa,

IMPOTCKArOIICTO 110 BETBU C BATTMETPOM, U HAIIPSAIXKCHUSA MCKAY y3J1aMU 9TOH BETBHU.

30



BapuanTt cxembr Ne 1

Tabmmma 2
Bapuanr
NoNe
[apamerp 0|1 2 3 4 5 6 7 8 9
El, [B] 10 6 42 12 9 11 35 20 15 39
wel, [rpan] -15 20 45 -60 54 180 0 251 -90 | 275
E2, [B] 5 13 7 22 30 32 27 4 19 25
we2, [rpan] 22 -18 55 78 -95 | 110 -35 178 | 340 | -98
E4, [B] 20 14 18] 9 [ 2715 8| 1u| 3| 6
wed, [rpan] 17 -55 -37 63 119 -97 43 78 -87 8
E6, [B] 14 21 5 19 7 4 12 9 7 15
Web, [rpan] 13 -65 74 | 280 | -5 75 -39 | 365| 36 -94
E9, [B] 4 3 10 5 13 21 4 19 24 9
weo. [rpax] | 90 | 45 | 275| 135] 45| 65 | 78 | -10| -54 | -33
J2, [A] 7 4 5 15 8 5 3 9 7
w2, [rpax] 45 | 20| -15| 25 | 20| 35| 40| 30| s
J3, [A] 7 2 7 1 12 5 3 8 6 3
wi3, [rpan] 105 | -59 | -28 71 62 -29 -95 45 73 -25
J4, [A] 2 8 1 4 1 9 5 3 3 7
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[Iponomxenue TabauIIbI 2

wi4, [rpan] -80 73 18 -51 | 354 | -81 74 31| 98 69

£, [T 50 75 100 | 150 | 50 75 100 | 150 | 50 75
Z1, [OMm] -130 | -j40 | j10 15 9 520 | 512 25 | 135 | 14
Z3, [OMm] 10 20 15 -5 | j4l 10 18 -j5 6 jl6
76, [OM] 150 | -j20 | j30 | 30| j50 | 25| j35 | 200 | 15 | j20
78, [OM] j45 36 | 550 | 75 | j25 | -j40 | 53 .20 | j90 | 215
79, [OMm] 55 | -330 | j20 30 | 55 | 90 | -j36 | j28 | j87 | 475
710, [Om] j15 | 363 | 120 | 540 | 75 | <30 | 390 | ;71 | 53 | 75
712, [Om] 22 41 | 415 | j56 | -j35 | j27 12 -138 | 145 10

ik i i3 is is ij0 | 112 i3 i9 is i
Uk u3 | u24 | u23 | u34 | u4 | uj3 | u42 | u24 | u3y] | u4?
Bartmerp 1,212,324 1,2 1,3 43| 1,2 1,3| 3,4 4,2

[Tosicnenwust k Tabawuie 2:

B Tabiuue ucnoab30BaHbl CIEAYONINE 0003HAUEHUS:

i - pacCUMTHIBACTCS MTHOBEHHOE 3HAUEHHE TOKA YePE3 COMPOTUBIICHUE Z i;

U42 - PACCUUTHIBAETCSI MTHOBEHHOE 3HAUYEHHE HANPSIKEHUS XOJOCTOIO XO0ja
MEXIY y3J1amMu 4 u 2;

Bammmemp: 1, 2 - BATTMETp BKIIFOYAETCS B OJIHY U3 BETBEN MEXay y3namu | u
2;

Bexmopa: pomxHa OBITh TIOCTPOEHA BEKTOpHAs AWarpaMma JUisl TOKa,

MMPOTCKAOUICTO 11O BETBU C BATTMECTPOM, U HAIIPSIKCHUS MCKAY y3JIaMU ATOM BETBHU.
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Bapuant cxembr Ne 2

Tabnuma 3
AN
[TapameTp 0 1 2 3 4 5 6 7 8 9
ES, [B] 10 6 | 4] 12 9 [ 11 ] 35] 20] 15] 39
wes, [rpan] | -15 20 45 -60 | 54 180 0 251 -90 | 275
E6, [B] 5 13 7 22 30 32 27 4 19 25
we6, [rpan] 22 -18 55 78 | 95 | 110 | -35| 178 | 340 | -98
E7, [B] 20 14 18] 9 [ 2715 8 11| 3| 6
we7, [rpan] 17 -55 | -37 63 119 | -97 43 78 -87 8
ES8, [B] 14 21 5 19 7 4 12 9 7 15
we8, [rpan] 13 -65 74 280 | -5 75 -39 | 365| 36 -94
E9, [B] 4 3 10 5 13 21 4 19 24 9
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[Ipopomxenue Tadnuipl 3

weo, [rpan] | -90 | 45 [ 275 | 135| 45 | 65 | 78 | -10 | -54 | -33

E10, [B] 7 19 13 15 14 6 18 5 10 13
welO,[rpan] | -14 | 29 62 -18 | 34 82 27 -58 | 90 | 160

J3, [A] 4 2 7 1 12 5 3 8 6 3
¥i3, [rpan] 105 | -59 | -28 71 62 -29 | -95 45 73 -25
J4, [A] 2 8 1 4 1 9 5 3 3 7
V4, [rpan] -80 | 73 18 -51 | 354 | -81 74 31| 98 69

f [Tu] 50 75 100 | 150 | 50 75 100 | 150 | 50 75

76, [OMm] -j30 | -j40 | j10 15 9 120 | j12 25 | -j35 14
77, [OM] 10 20 15 -5 | j41 10 18 -i5 6 j16
78, [OM] 150 | 520 | 330 | 30| j50 | <25 | j35 | 200 | 15 | j20
79, [OM] j45 36 | 550 | 75 | j25 | -j40 | 53 -j20 | j90 | 215
710, [OMm] 55 | -30 | j20 30 | 55 | 90 | 36 | j28 | j87 | 475
Z11, [OM] jI15 | j63 | 120 | 540 | 75 | 530 | ;90 | j71 | <53 | 75
712, [OmMm] 22 41 | 15 | 356 | 135 | j27 12 -138 | 145 10
713, [OM] -j64 | j80 | -jo1 | j15 | -j24 | 35 15 -21 | j13 | 525
ik is i7 is i9 is /] i/3 | i12 i7 is
Uk up3 | u34 | uj2 | u34 | uj2 | uj3 | u43 | u23 | u3i] | u32
Barrmerp 1,2 (2,324 1,2 1,323 | 1,2 1,3]|2,4]| 1,2

[Tosicuenus k Tabmune 3:

B Tabnuiie ucnonap30BaHbl CAEAYIONINE 0003HAYEHUS:

ik - paccuMThIBaeTCS MTHOBEHHOE 3HaUEHHE TOKa yepe3 conpoTuieHue Z k;

ul2 - paccuMThIBaeTCSI MTHOBEHHOE 3HAUYE€HHE HANPSHKEHUSI XOJIOCTOr0 Xoja
MexAay y3inamu 1 u 2;

Bartmertp: 1, 2 - BAaTTMETp BKIIIOYAETCS B OJIHY U3 BETBEN MEXay y3iamu 1 u 2;

Bekropa: nomkHa OBITh TOCTPOCHA BEKTOpHAsl JauMarpamMma g TOKa,

MMPpOTCKAOUICTO 11O BETBU C BATTMETPOM, U HAIIPSIKCHUS MCKAY y3JIaMU 9TOM BETBHU.
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BapuanTt cxembr Ne 3

Tabmuna 4

BapuanTt
NoNo

[TapameTp

El, [B] 10 6 42 12 9 11 35 | 20 15 39
vel, [rpan] | -15 20 45 -60 | 54 | 180 0 251 90 | 275
E4, [B] 5 13 7 22 30 32 27 4 19 | 25
wed, [rpan] 22 -18 55 78 | -95 | 110 | -35| 178 | 340 | -98
ES5, [B] 21 14 18 9 27 15 8 11 3 6
we5, [rpan] 17 551 37| 63 | 119 | -97 43 | 78 -87 8
E7, [B] 14 21 5 19 7 4 12 9 7 15
we7, [rpan] 13 -65 | 74 | 280 -5 75 -39 | 365| 36 | -94
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[Iponomxenue Tabnauip 4

E8, [B] 4 3 10 5 13 21 4 19 24 9
wes, [rpan] | -90 | 45 | 275 | 135 | -45 65 78 -10 | -54 | -33

E10, [B] 7 19 13 15 14 6 18 5 10 13
welo,[rpan] | -14 | 29 62 -18 | 34 82 27 -58 | 90 | 160

J2, [A] 4 | 2 7 1 | 12| 5 3 8 6 | 3
wio, [rpax] | 105 | 59 | 28 | 71 | 62 | 29 | -95 | 45 | 73 | 25
J3, [A] 7 |21 14 1025 15] 9 | 53] 16] 35
wis,[rpax] | 5 | 45 | 25 [ 30| 15 | 40 | 85 | 5 | 23 | 25
J4, [A] 2 8 1 4 1 9 | 5 3 3 7
wid, [rpan] | 25 | 45 | -10 | 50 | 70 | 80 | 15 | 25| 40 | -10
£ [Tu] 50 | 75 | 100 | 150 s0 | 75 [ 100 | 150 | 50 | 75
Z1, [Om 20 | 10 | 15 | 20] 30 | 15 | 12 | 10| 35 | 55

]

] 10 20 15 .15 | j41 10 18 -5 6 j16
726, [Om] 150 | 5520 | 330 | 30| ;50 | 4525 | 335 | 200 | 15 | ;20

]

]

j45 36 | 550 | 75 | j25 | -j40 | 53 -j120 | j90 | 215
55 | -30 | j20 30 | 555 | 90 | -j36 | j28 | 387 | -j75
710, [Om] j15 | 363 | 120 | 40 | 75 | 530 | ;90 | j71 | 453 | -j75
Z11, [Om] 22 41 | 415 | 356 | -135 | j27 12 -138 | 145 10
713, [OmM] -j64 | -j40 | ;10 15 9 .20 | j12 25 -3 14
ik i is i9 i7 ijo | 111 i3 i]3 i7 i
Uk u3 | u23 | uj2 | u34 | uj2 | uj3 | u43 | u3z2 | u3] | u34
Bartmetp 1,2 12,324 1,21,3 (3,4 1,2 1,3|42] 1,2

[Tosicuenus k Tabmune 4:
B Tabnuiie ucnonap30BaHbl CAEAYIONINE 0003HAYEHUS:
i;3 - paCCUMTHIBAETCS MTHOBEHHOE 3HAUYEHHUE TOKA YEPE3 CONMPOTUBIEHUE Z 13;
U3; - PACCUMTHIBAETCS MTHOBEHHOE 3HAUYEHHME HAIPSKEHUS XOJOCTOr0 XOJa
MEeXAy y3i1amu 3 u 2;
Bammmemp: 1, 2 - BaTTMETp BKIIIOYAETCS B OJIHY U3 BETBEH MEXAY y31aMu 1 U
2;
Bexmopa: nomxHa OBITh TOCTPOCHA BEKTOpHAs JuarpamMma g TOKa,

IMPOTEKAOMICTO IO BETBHU C BATTMETPOM, U HAIIPSXKCHUA MCXKAY Y3JIaMH 9TOH BETBHU.
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Bapuant cxembr Ne 4

Tabmuma 5
Bapuant
NoNe
[TapameTp 011 2 3 4 5 6 7 8 9
El, [B] 10 6 42 12 9 11 35 20 15 39
wel, [rpax] | -15 20 45 | -60 | 54 | 180 0 251 -90 | 275
E2, [B] 5 13 7 22 30 32 27 4 19 25
we2, [rpan] | 22 -18 | 55 78 | 95 | 110 | -35| 178 | 340 | -98
E3, [B] 21 14 18 9 27 15 8 11 3 6
we3, [rpan] | 17 55| 37| 63 | 119 | 97 | 43 78 | -87 8
E4, [B] 14 21 5 19 7 4 12 9 7 15
wed, [rpan] 13 -65 74 280 -5 75 -39 | 365 | 36 -94
E5, [B] 4 3 10 5 13 21 4 19 24 9
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[Tponomxenue Tabdi. 5

wes, [rpan] | 90 | 45 | 275 | 135 | -45 65 78 -10 | -54 | -33

J1, [A] 4 2 7 1 12 5 3 8 6 3
vil, [rpan] | 105 | -59 | -28 71 62 -29 | -95 45 73 -25
J2, [A] 2 8 1 4 1 9 5 3 3 7
wi2, [rpan] | -80 | 73 18 -51 | 354 | -81 74 -31 | 98 69
f [T 50 75 | 100 | 150 | 50 75 100 | 150 | 50 75

Z1, [Om] | -30 | 5j40 | j1o | 15 | 9 | <20 j12 | 25 | 35| 14
72, [Om] 1020 [ 15| 5541 ] 10] 18] 45| 6 |16
[Om] | 150 | 520 | j30 | 30| j50 | -i25 | 35 | 200 | -j15 | j20
z4,[0m] | j45 | 36 | <50 | 75 | j25 | 40 | 53 | <20 joo | 215
Z5,[0m] | 55 | 30| j20 | 30 | <55 | 90 | -i36 | j28 | j87 | 75
[
[

76, [OMm] j15 | j63 | 120 | 540 | 75 | 330 | 390 | j71 | -353 | 75

777, [Om] 22 41 15 | 356 | 4535 | 327 12 -j138 | 145 10
Ik i2 iq is i7 i6 i3 i] i2 i7 iq
U uj3z | u2] | uj2 | u34 | u24 | uj4 | uq42 | uj2 | u3] | uj?

Barrmertp 1,2 | 2,4 | 2,1 1,3 1,4 3,4 1,2 1,3]| 42| 1,2

[Mosicuenus k Tadauie 5:

B TaGnuie ucnonb30BaHbl Caeayomye 0003HAYCHHUS

i3 - pacCUMTHIBAETCSI MTHOBEHHOE 3HAUEHUE TOKA YEpPE3 CONMPOTUBIICHUE Z 3;

U34 - PACCUMTHIBAECTCS MIHOBEHHOE 3HAUYEHHUE HAIPSIKEHUS XOJOCTOrO XOoAa
MexAy y3inamu 3 u 4;

Bammmemp: 1, 2 - BaTTMETp BKJIIOYAETCS B OJIHY U3 BETBEH MEXAY y3i1aMu | u
2;

Bexmopa: nomxHa OBITh TIOCTpOEHA BEKTOpHAs JuarpaMma Jyisl TOKa,

MMPOTCKArOIICTO 110 BETBU C BATTMETPOM, U HAIIPSAXKCHUSA MCKAY y3J1aMU 9TOH BETBHU.
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Bapuant cxembr Ne 5

Tabnuna 6
Bapuant
NoNe
[TapameTp 0 |1 2 3 4 5 6 7 8 9
E2, [B] 10 6 42 12 9 11 35 20 15 39
we2, [rpan] | -15 20 45 -60 | 54 180 0 =251 90 | 275
E4, [B] 5 13 7 22 30 32 27 4 19 25
wed, [rpan] 22 -18 55 78 | <95 | 110 | -35 | 178 | 340 | -98
ES, [B] 20 14 18] 9 [ 2715 8] 1u| 3| 6
wes, [rpan] 17 =55 =37 63 119 | -97 43 78 | -87 8
E6, [B] 14 21 5 19 7 4 12 9 7 15
we6, [rpax] 13 -65 | 74 | 280| -5 75 -39 | 365| 36 | -94
E7, [B] 4 3 10 5 13 21 4 19 24 9
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[Tponomxenue TabauIbI 6

we7, [rpan] | -90 45 | 275 | 135 | -45 65 78 -10 | -54 | -33
ES8, [B] 10 11 15 20 5 14 18 4 14 25

Wes, [rpan] | 63 | -25 | -34 | 80 | 55 | -25 | -39 | 35| -30 | -50
E9, [B] 4 3 10 5 13 21 4 19 24 9

we9,[rpan] -14 | 29 62 -18 | 34 82 27 -58 1 90 | 160

E10, [B] 7 19 13 15 | 14 6 18 5 10 | 13
wel0,[rpan] | -14 | 15 62 10 | -35 | 282 | -20 | 48 | 40 | -60

J4, [A] 2 s [ 1[4 1 o] s3] 3] 7
vid, [rpan] | 80 | 73 | 18 | -51 [ 354 | -81 | 74 | 31| 98 | 69
£ [Tu] 50 | 75 [ 100 | 150] 50 | 75 [ 100 | 150 50 | 75

Z3, [Om] | -j30 | -j40 | j10 | 15 9 | 520 | j12 | 25 | i35 | 14
76, [OM] 10 | 20 15 -5 | j41 10 18 -5 6 | jl6
Z7, [OM] 150 | -j20 | j30 | -j30| j50 | -j25 | j35 | 200 | -j15 | j20
78, [OM] j45 | 36 | 550 | 75 | j25 | -j40 | 53 | 20| j90 | 215
710, [OM] 55 | -30 | j20 | 30 | -j55 | 90 | -j36 | j28 | j87 | -j75
Z11,[Om] | j15 | j63 | 120 | -j40 | 75 | -j30 | j90 | j71 | -j53 | -j75
Z12, [OM] 22 | 41 | 15| j56 | 435 | j27 | 12 | -38| 145 | 10
Z13,[Om] | -j64 | j80 | -j61 | j15 | -j24 | 35 15 | 21| j13 | j25

ik i3 is i7 is ij0 | i11 ig | 112 i7 i]2

U u23 | u2] | uj4 | u34 | uj2 | uj3 | u43 | u32 | u3j | uj2
Barrmerp 1,2 12,3 [3,4] 1,2 1,3]3,4]3,2| 1,3|41]| 1,2

[Tosicuenus k Tabmune 6:

B Tabnuiie ucnonap30BaHbl CAEAYIONINE 0003HAYEHUS:

i;3 - paCCUUTHIBAETCS MTHOBEHHOE 3HAUYEHUE TOKA Yepe3 COMPOTUBIICHUE Z 13;

U3; - PACCUMTHIBACTCSI MTHOBEHHOE 3HAUYEHHUE HAMPSKEHUS XOJIOCTOro XOja
MEXY y3JIaMu 3 U 2;

Bammmemp: 1, 2 - BaTTMETp BKJIIOYAETCS B OJIHY U3 BETBEH MEXAY y31aMu | U
2,

Bexmopa: nomxHa OBITh TOCTpOEHA BEKTOpHAas JAuarpaMmma JUisl TOKa,

MMPpOTCKAOUICTO 110 BETBU C BATTMECTPOM, U HAIIPSIKCHUS MCKAY y3JIaMU 9TON BETBHU.
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BapuanTt cxemsl 6

E10

Z13

Tabmuia 7
Bapuant
NoNe
[Tapamerp 011 2 3 4 S 6 7 8 9
E2, [B] 10 6 42 12 9 11 35 20 15 39
weo, [rpan] | 15 | 20 | 45 [ 60| 54 | 180 o | 25| -90 | 275
E3, [B] 5 13 7 22 30 32 27 4 19 25
we3, [rpan] 22 -18 55 78 | 95 | 110 | -35| 178 | 340 | -98
E4, [B] 21 14 18 9 27 15 8 11 3 6
wed, [rpan] 17 -55 -37 63 119 -97 43 78 -87 8
E5, [B] 14 21 5 19 7 4 12 9 7 15
weS, [rpan] 13 -65 74 280 | -5 75 -39 | 365| 36 -94
E8, [B] 4 3 10 5 13 21 4 19 24 9
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[Iponomxenue Tabauibl 7

wes, [rpan] | -90 | 45 | 275 | 135| -45 65 78 -10 | -54 | -33

E10, [B] 7 19| 3] 15] 14| 6] 18] 5] 10] 13
welofrpan] | -14 | 29 | 62 | -18 | 34 | 82 | 27 | 58| 90 | 160

J1, [A] 4 2] 71 1 n2] s ]3] 8] 6] 3
wil, [rpan] | 105 | 59 | 28 | 71 | 62 | -29 | 95 | 45 | 73 | -25
J3, [A] 2 4 s [ 3 78| 3] 4] 3]0
wiz, [rpan] | -15 | S0 | 20 | -34 | 45 | 25 | 90 | -45| 160 | -35
£ [Tu] 50 | 75 [ 100 | 150] 50 | 75 | 100 | 150 | 50 | 75

72, [Om] | 530 | 540 | j10 | 15 | 9 | 20| j12 | 25 | 35| 14

Z3, [OM] 102 [ 15| 5[4 ] 10| 18] 45| 6 |16
Z5,[0m] | 150 | <20 | j30 | 30| j50 | -i25 | 35 | 200 | -j15 | j20
z6,[0m] | 45 | 36 | 50| 75 | j25 | 5j40 | 53 | 20| j90 | 215
z7,[om] | 55 | <30 | j20 | 30 | <55 | 90 | -i36 | j28 | i87 | -i75

79, [OMm] j15 | 363 | 120 | 40 | 75 | <30 | j90 | 71 | 53 | 75
710, [Om] 22 41 | 415 | 356 | 135 | j27 12 -138 | 145 10
Z11, [OM] j20 | 30 | 415 | 25| 52 | 420 | j22 15 | j35 10
713, [Om] -j64 | j80 | -j61 | j15 | -j24 | 35 15 -21 | j13 | 525
ik i2 i7 is is 10 | i11 i3 i]3 i7 ig
Uk u3 | u2] | u25 | u34 | uj4 | uj3 | u4s5 | u32 | u3zs5 | u2s
Bartmerp 1,2 12,3 1,4 52| 1,3 3,441 1,343 2,3

[Mosicuenus k Tadauie 7:

B taGnuie ucnonb30BaHbl caeayomye 0003HAYCHHUS

i;3 - paCCUUTHIBAETCS MTHOBEHHOE 3HAUYEHUE TOKA Yepe3 COMPOTUBIICHUE Z 13;

U3 - PACCUMTHIBAETCS MTHOBEHHOE 3HAUYEHHME HAIPSKEHUs XOJOCTOro XOJa
MEeXAy y3i1amu 3 u 2;

Bammmemp: 1, 2 - BaTTMETp BKJIIOYAETCS B OJIHY U3 BETBEH MEXAY y3i1aMu | u
2,

Bexmopa: nomkHa OBITH TMOCTPOCHA BEKTOpHAs JuarpaMma JUisl TOKa,

IIpOTCKaro
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Bapuant cxembr No 7

Tabmuma 8
Bapuant
NeNe
0 1 2 3 4 5 6 7 8 9
[lapamerp

El, [B] N 10 6 42 12 9 11 35 20 15 39
wel, [rpan] | -15 20 45 -60 | 54 180 0 251 -90 | 275
E3, [B] 5 13 7 22 30 32 27 4 19 25
we3, [rpan] 22 -18 55 78 | 95 | 110 | -35| 178 | 340 | -98
E4, [B] 21 14 18 9 27 15 8 11 3 6
wed, [rpan] 17 -55 -37 63 119 | -97 43 78 -87 8
ES, [B] 14 21 5 19 7 4 12 9 7 15
weS, [rpan] 13 -65 74 | 280 | -5 75 -39 | 365| 36 | -94

E6, [B] 4 1 310 s 3] 21| 4] 19]24] 9
Wes, [Tpa] 90 | 45 | 275 | 135 | 45| 65 | 78 | -10| -54 | -33
ES, [B] 7 1o B3] 15]14] 6 18] 5] 10] 13
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[Iponomxenue TadIUIIBI 8

we8,[rpan] -14 | 29 62 -18 | 34 82 27 -58 1 90 | 160
E9, [B] 10 42 25 13 43 35 6 12 21 11
we9,[rpan] 14 | 30 | -20 | -10 | -14 | 79 | 47 50 | -90 | 130
E10, [B] 60 10 42 15 9 21 14 8 19 33
welO,[rpan] | -94 | 170 | 69 -38 | 340 | 180 | -30 45 60 10

J1, [A] 4 2 7 1 12 5 3 8 6 3
wil, [rpan] | 105 | -59 | -28 71 62 | -29 | -95 45 73 -25
J2, [A] 2 8 1 4 1 9 5 3 3 7
wi2, [rpan] | -80 | 73 18 -51 | 354 | -8l 74 31| 98 69
f [T 50 75 100 | 150 | 50 75 | 100 | 150 | 50 75

Z1, [Oom] | <30 [ 540 [ j1o | 15| 9 |20 j12 | 25 | 35| 14
72, [Om] 102 [ 15 5541 ] 10| 18] 45| 6 | ji6
[Om] | 150 | 20 | j30 | 30| j50 | -i25 | 35 | 200 | -j15 | j20
z5,[0m] | j45 | 36 | <50 | 75 | j25 | 40 | 53 | -j20| joo | 215
Z6,[0m] | 55 | <30 ] j20 | 30 | <55 | 90 | -j36 | j28 | j87 | -i75
[
[

77, [OM] j15 | j63 | 120 | 540 | 75 | 530 | j90 | j71 | <53 | 75
78, [OM] 22 41 -j15 | j56 | -j35 | j27 12 -j138 | 145 10
710, [OMm] -j64 | j80 | -j61 | j15 | -j24 | 35 15 -21 | j13 | 525
Z11, [Om] | 30 | -j40 | j10 15 9 .20 | j12 25 | 35 14
712, [OMm] 20 10 25 -j15 | 325 15 30 -25 1 16 | -j16
713, [OM] 120 | j20 | 5530 | j30 | -j50 | j25 | 35 20 | -j15 | 20

ik i2 i1 is i7 10 | i11 i3 i]3 i7 is

Uk us | u23 | uj2 | u34 | u54 | uj3 | ug] | u32 | u3z] | uj?
Barrmerp 1,2 2,325 53| 1,3|3,4|45)| 43| 32| 1,2

[Tosicnenwust k Tabawuie 8:

B taGnuie ucnonb30BaHbl Caeayomye 0003HAYCHHUS

i;3 - paCCUUTHIBAETCSI MTHOBEHHOE 3HAUYEHUE TOKA Yepe3 COMPOTUBIICHUE Z 13;

U3; - PACCUUTHIBAETCSI MTHOBEHHOE 3HAYEHUE HAMPSHKEHUS X0JIOCTOTO X042
MEXY y3JIaMu 3 U 2;

Bammmemp: 1, 2 - BaTTMETp BKJIIOYAETCA B OJHY U3 BETBEH MEXay y3J1amu 1 u
2,

Bexmopa: nomxHa ObITh IOCTPOEHA BEKTOPHAS AUarpamma JJIaToKa,

MMPpOTCKAOUICTO 110 BETBU C BATTMETPOM, U HAIIPSIKCHUS MCKAY y3JIaMU ATOM BETBHU.
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Bapuant cxembr Ne 8

®
Z11
ES
Tabmura 9
Bapuant
NoNe
0|1 2 3 4 5 6 7 8 9
[Tapametp

El, [B] 10 6 | 42| 12 9| 11| 3| 21| 15| 39
wel, [rpax] | -15 | 20 | 45| 60| 54 | 180 | 0 | 25| 90 | 275
E2, [B] 5 B 7 2] 3] 3] 27] 4] 19] 25
wed, [rpan] | 22 | -18 | 55 | 78 | -95 | 110 | -35| 178 340 | -98
E4, [B] 20 14 18 9 | 27| 15 8| 11| 3 6
wed, [rpan] | 17 | 55| 37| 63| 119 97 | 43| 78| 87| 8
Es, [B] 4 [ 21 s o] 7] 4] 12] o9 7 | 15
wes, [rpan] | 13 | 65| 74| 280| -5 | 75 | 39| 365| 36 | -94
E7, [B] 4 3 10| s | 3] 21] 4] 19] 24 9
Wer, [rpan] 90 | 45 | 275|135 45| 65 | 78 | -10| -54 | -33
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[Iponomxenue Tabauib 9

ES, [B] 41w 8| 11| s | 3] 8] 16] 4] 12
wes,[rpan] | 140 | 20 | 32 | 38 | 35 [ 60 | 25 | 58 | -67 | 190
E10, [B] 7 19| 3] 15] 14| 6| 18] 5| 10] 13
welofrpan] | -14 | 29 | 62 | -18 | 34 | 82 | 27 | 58| 90 | 160

2, [A] 4 2] 71 1125 3]s8] 6] 3
wio, [rpan] | 105 | 59 | 28 | 71 | 62 | -29 | 95 | 45 | 73 | -25
J3, [A] 2 4] s [ 3 7] 8| 3] 4] 3]0
wiz, [rpan] | -15 | S0 | 20 | -34 | 45 | 25 | 90 | -45| 160 | -35
J4, [A] 2 8 [ 1t [ 4 1] 9o s3] 37
vid, [rpan] | 80 | 73 | 18 | -51 [ 354 | -81 | 74 | 31| 98 | 69
£ [Tu] 50 | 75 [ 100 | 150] 50 | 75 [ 100 | 150 | 50 | 75

Z1, [Om] | -j30 | -j40 | j10 | 15 9 | 420 | j12 | 25 | 35| 14
73, [OM] 10 | 20 15 55 | j41 | 10 18 -5 6 | jl6
77, [OM] 150 | -j20 | j30 | -j30 | j50 | -j25 | j35 | 200 | -j15 | j20
79, [OM] j45 | 36 | 550 | 75 | j25 | -j40 | 53 | -j20| j90 | 215
Z10,[Om] | j15 | j63 | 120 | -j40 | 75 | <30 | j90 | j71 | -j53 | -j75
Z11, [OM] 22 | 41 | 515 | j56 | 435 | j27 | 12 | -j38| 145 | 10
Z13,[Om] | -j64 | j80 | -j61 | j15 | -j24 | 35 15 | 21| j13 | j25
ik i i3 i10 i7 i71 | i3 is | 113 i7 i9
U u24 | u2] | u4s | u34 | u3j | uj3 | ug2 | u3s | u3] | u34
Barrmerp 1,2 | 2,454 3,5|1,3]3,4|42)| 1,3|43]35,3

[Tosicnenwust k Tabauie 9:

B Tabiuie ucnoab30BaHbl CIEAYIONINE 0003HAUEHUS:

i;3 - pacCUMTHIBAETCS MTHOBEHHOE 3HAUEHHUE TOKA Yepe3 CONPOTUBIICHUE Z 13;

U34 - PACCUMUTHIBACTCSI MCHOBEHHOE 3HAUEHHE HAMPSOIKEHHS XOJOCTOTO XO07a
MEXY y3J1amu 3 u 4;

Bammmemp: 1, 2 - BATTMETp BKIIFOYAETCS B OJIHY U3 BETBEN MEXay y3namu | u
2;

Bexmopa: nomxHa OBITh TIOCTPOEHA BEKTOpHAs JAuarpaMma Juisl TOKa,

MMPpOTCKAOUICTO 11O BETBU C BATTMECTPOM, U HAIIPSIKCHUS MCKAY y3JIaMU ATOM BETBHU.
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Bapuant cxembr Ne 9

Taomuna 10
Bapuant

0 1 2 3 4 5 6 7 8 9

El, [B] 20 14] 18] 9 [ 27 15 8 | 11| 3 6
wel. [rpan] | 17 | -55| -37] 63 | 119 97 | 43 | 78 | -87 | 8
E3, [B] 10 6 42 12 9 11 35 20 15 39
we3, [rpan] -15 20 45 -60 | 54 180 0 25| -90 | 275
E4, [B] 5 13 7 22 30 32 27 4 19 25
wed, [rpan] 22 -18 55 78 -95 110 -35 178 | 340 | -98

E6, [B] 12 26 14 20 35 5 10 15 8 4
we6, [rpan] -27 55 37 -63 | -19 90 -40 | -60 | 350 | -45
E7, [B] 14 21 5 19 7 4 12 9 7 15
we7, [rpan] 13 -65 74 280 | -5 75 -39 | 365| 36 -94

ES, [B] 4 3 10 5 13 | 21 4 19 | 24 9
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[Tponomxenue Tadmauibl 10

wes, [rpan] | 90 | 45 | 275 | 135| 45 | 65 | 78 | -10 | -54 | -33
E9, [B] | 21 | 14 | 18] 9 |27 [ 15| 8 | 11| 3 | 6
weo, [rpan] | 17 | -55 | 37 | 63 [ 119 | 97 | 43 | 78 | -87 | 8

E10, [B] 7 19 13 15 14 6 18 5 10 13
welo,[rpan] | -14 | 29 62 -18 | 34 82 27 -58 1 90 | 160

J2, [A] 4 2 7 1 12 5 3 8 6 3
wi2, [rpan] | 105 | -59 | -28 71 62 | -29 | -95 45 73 -25
J4, [A] 2 8 1 4 1 9 5 3 3 7
wid, [rpax] | -80 | 73 18 -51 | 354 | -8l 74 -31 | 98 69
f [Tu] 50 75 | 100 | 150 | 50 75 | 100 | 150 | 50 75

Z1, [Om] | 30 | j40 | 10 | 35 [ <to | j2s | 32 | j20 | 30 | js0
z3, 0] |30 ] 40 | 15 | 525] 20 | 20 | 22 | 15 | ja5 | 38
74, [om] |30 | <40 | jio | 15| 9 |20 12 | 25 | 35| 14
]
]

75, [Om 10 20 15 -5 | j41 10 18 -5 6 jl6
76, [Om 150 | 520 | 330 | 30 | j50 | <25 | j35 | 200 | 15 | j20
78, [OMm] j45 36 | 550 | 75 | j25 | -j40 | 53 -j20 | j90 | 215
710, [OmM] 55 | -30 | ;20 30 | 55 | 90 | -j36 | j28 | j87 | 475
Z11, [Om] j15 | 363 | 120 | 540 | 75 | <30 | j90 | ;71 | <353 | 475
712, [OmM] 22 41 | 415 | 356 | 135 | j27 12 -j138 | 145 10
713, [Om] -j64 | j80 | 61 | jI5 | -j24 | 35 15 -21 | j13 | 525
ik i is is i3 110 | i1 i3 i]3 is is
Uk up3 | u2] | uj3y | u34 | u24 | uj3y | u23 | u3z2 | u3] | uj2
Barrmerp 1,2 (2,324 1,2 1,334 1,2] 1,3[31]1,2

[Mosicuenus k tadnurte 10:

B TaGnure ncnonb30BaHbl Caeayomye 0003HAYCHHUS

i;3 - paCCUUTHIBAETCSI MTHOBEHHOE 3HAUYECHUE TOKA Yepe3 COMPOTUBIICHUE Z 13;

U3 - PACCUMTHIBAETCS MTHOBEHHOE 3HAUYEHHME HAIPSKEHUS XOJOCTOro XOJa
MeXAy y3iaamu 3 u 2;

Bammmemp: 1, 2 - BaTTMETp BKIIFOYAETCS B OJIHY U3 BETBEH MEXAY y31aMu | u
2;

Bexmopa: nomxHa OBITh TIOCTpOEHA BEKTOpHAs JWarpaMma JUisl TOKa,

MMPOTCKArOUICTO 110 BETBU C BATTMETPOM, U HAIIPSAIKCHUSA MCKAY y3J1aMU 9TOH BETBHU.
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[Tpunoxenue 4

OO0pa3oBaTebHasi ABTOHOMHAa HEKOMMepUYecKasi OpraHu3anus

BbiCIIEro o0Opa3oBaHuA

«MOCKOBCKHM OTKPBITBI UHCTUTYT»

daxynpTeT «CTpOUTENHCTBA U TEXHOC(HEPHON OE30MaCHOCTI

PELNEH3USA
Ha KypcoBy10 padory PO (odyuyaromerocst)
TeMa

KypcoBasi paGora BbInoJiHeHA 00y4al0IUMCH (HY’KHO€ OTMETHUTh \/):
[1 BBIIIOJIHEHA;

| BBINOJHEHA HE B IOJIHOM 00beMe;

[] He BBIIIOJIHEHA.

Ooyuawmmiics BJjajgeeT MAaTePUAJIOM KyPCOBOi padoThl (HY’KHOE OTMETUThH \/):
] ymeno aHanu3upyeT UMEIOLIUICS MaTepra;

] aHaTM3MPYET UMEIOLIUNCS MaTepua;

] HEIOCTAaTOYHO YETKO U MPaBUJIBHO aHAIIM3UPYET UMEIOILMICS MaTEpUAIL;

(] HEeNpaBUIIBHO aHAIU3UPYET UMEIOIIMICST MaTEPUAIL

3agayu, nocraBjIeHHbIE B KYpCcOBOii padoTe, o0y4yaromumcs (Hy’KHOe OTMETHTh )
] perieHbI B IOJHOM 00bEME;

] perieHbI B IOJHOM 00beMeE, HO HE TIOJTHOCTBIO PACKPHITHI;

| pelIeHbl YaCTUYHO, HET YETKOI0 OOOCHOBAHUS U ICTATIU3ALIH;

[] HE pELICHBI.

OTBeThI HA BONIPOCHI IO KYPCOBOii padore, 00y4aromuiics (Hy’KHOe OTMETUTH )
| naeT apryMeHTHpPOBaHHbIE OTBETHI HA BOIIPOCHI;

| maeT OTBETHI HA BOIIPOCHI IO CYLIECTBY;

| 1aeT OTBETHI HA BOIIPOCHI HE 110 CYILECTBY;

[l HE MOXXET OTBETUTH Ha BOIIPOCHI.

Odopmiienue o0yyarouuMcs KypcoBoii padoThbl (HyKHOEe 0TMETHTh \/):
1 xypcoBasi paboTa oopmIiIeHa TPaBUIILHO;

1 xypcoBasi paboTa opopmiIeHa ¢ HE3HAUYUTEIILHBIMU HEJIOCTATKaMH;

] xypcoBasi paboTa oopmIIeHa C HEIOCTaTKAMU;

1 xypcoBasi paboTa oopmiieHa HEBEPHO.

OOywarommiicss 1O  WTOTaM  3allUTBl  KYpPCOBOM  PabOTBI  3aCiIy)KUBaeT
« ».

PykoBoaurennb

OLICHKY

MOANMUCH PYKOBOJUTEINS N.0. amunus

« » 202 .
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