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LILTAHHPYEMBIE PE3YJ/IbTATbBI ObYHEHHS 11O IUCUHILIHHE

I{HTEF'UPHH Koa n nanmenosa- KD.II H HAHMEHOBAHHE HH- Haunmenopanne noka-
(rpynna) HHA KOMNETSHIIHH JHEATOpa JOCTHARCHHA 3ATeNd OUeHHBAHNA
KOMIETEHITHA KOMINCTCHLHH
Obmenpoecen- | OTK-1, OITK-1.4, Juare:  npocreime
OHWIEHBIE Crocoben pewats 3a- | [Ipeactasienne 0a3oBeIX | MATEMATHYECKHE MoJe-

Aaun npodeccHoHaIbL-
HOH QeaTensHOCTH HA
OCHOBE HCNO/ L3083~
HHA TEO]}ETHHECK]!IX H
I'Ip-ﬂlﬂ'l-l*-ICEKHK DCHDR
ECTECTBEHHBIX H TEX-
HHYECKHX I-ill}"R,. a
TAKMKE MATEMATHYE-
CKOro annapara

U5 POdhecCHOHATEHON
clpepsl PUIMHECKUX NPo-
[EeCCon W ARTCHHI B P
MaTeMaTHIeCKoro(nx)
VPaBHEHHA(H)

ni npouecco  Bub,
TEPMMHEL, ONpeIeIeHns
H NTOHATHA;

¥mers: pewarts npax-
THYECKHE 3a0d9H C HC-
NOJIL30BAHHEM METOA0B
KOMIBIOTEPHOTO  MOjle-
THPOBAHA;

Baaaers: annaparom
HHCAEHHOND PeLIeHHS
1a1a4

OllK-1.5.

BriSop GazoBeix huamue-
CKMX H XHMHYCCKHX 38KO-
HOB U8 PCHICHHA 30184
npofeccHoHATEHON 1es-
TENBHOCTH

3HaTH! OCHOBHEIE 32-
KOHOMEPHOCTH Mpo-
Ueccos M aRIeHai
¥Mers: OocyecTRIATE
Beibop Oa208kIX 3aK0- |
HOB JUIS peilleHHS 3a-
AaH npodeccHoOHANb-
HO# JeSTeIBHOCTH
Baaaers: HaBbikaMmu
CaMOCTORTEIbHOI 06-
paboTKH HHPOPMALHH
W ARHHBIX QHIndecko-
1'0 IKCHCPHMEHTR

OIK-1.7. lpencranienne
Gasosbix 1A npoeccHo-
HABLHOM cdepil Puinve-
CKHX MPOLECCOn 1 Anie-
HHIT B BUTe MaTEMaTHYe-
CKOrO(HX) ypasHeHHA(H)

INaTh: OCBOCHHEI
MATEPHAN B [IOHOM
obnese;

¥merw: obpaGarsisarh
pe3VABTATH MaTeMarH-
| HECKOTrO 3KCTIEPHMEHTA
' Baaaers: nasbikavMn
CAMOCTORTEIBHOI pa-
BoTr ¢ yuebHol 1
HaY4YHOR IHTepaTY PO

Ol1K-1.7.

Pemenne ypaereHui,
ONMHACBIBAOIIHX OCHOBHBLIC
(PHINECKHE MPOLIECCHI, ©
NPUMEHECHHEM METOLOB
auneliyol anrebput u Ma-

TEMATHHMCCROMD aHanHia

InaTh: OCHOBHBIE
YPABHEHHA, ONHChIBA-
HOLLHE OCHOBHBIE u-
3HYECKHE MPOLIECCHL, C
NPHMEHEHHEM METOIOB
auHeRnod anrebps B
MATEMaTHYECKOro aHa-
AMia |
VMern: IPHMERRTE
METO/Ibl AHHCHHON an-
redpbl H MATEMAaTHYE-

CKOro aHairiia ans pe-




IEHHA NPAKTHYECKHX
Ianay

Baaaers: naBmikamMu
MPHMEHEHHS METOA0B

auseidoll anrebpel 1

MATEMATHYECKOrO aHa-
TH3a B MPAKTHYECKOd
JEATENLHOCTH

[TKO-2.
CnocobHoCTh Bhi-
MOTHATE PACHeTHI
CHCTEM H COOpYHe-
HH BogocHaOKeHHA
H BOJOOTBEICHHA

KO- 2.4.

B pesyinrare ocsoecHus
AHCUMILTHHE  00yuaKo-
IHITCH JI0sTHeH |
3HaTe: xKoMOBOTEPHBIE
METONLI  MOMETHpOBa-
HHE  TEXHOMOIHYECKHX
Npoleccos

¥™ers:  HCOONBI0BATE
KOMIIBIOTEPHBIE  METO-
Jibl U1 COBEPLUEHCTBO-
BAHHA  TEXHOAOTHYe- |
CKHX TIPOLIECcOB
Baajgers: Hapbikamu
HCIOIBSOBAHMS IH-
(popMALIHOHHBIX TEXHO-
JOTHR 118 COBEpPIISH-
CTBOBAHHA TEXHOIOIH-
YECKHX NPOLECCoB

2. MECTO JUCUMILIHHBI B CTPYKTYPE OBPA3OBATEJIBLHOMN

IMPOI'PAMMBI

1. KomnerenuusOITK-1. Crocoben pemars 3azaun npodeccHoHaTbHON Jes-
TENBHOCTH H28 OCHOBE MCIONL30BAHHA TEOPETHYECKMX M MPAKTHYECKMX OCHOB
CCTCCTBEHHBLIX H TEXHHYECKHX HAYK. a TAK¥KE MaTeMaTHHYECKOro annapara

Hannas komneteHnua GOPMUPYETCs CleAYIOUIMMH JHCIIHITHHAMM:

Cranus

HaumeHoBaHHe AHCUMTIIHHEI

Bricmas Matematika

duinka

XHMHH

Huxenephas rpapuxa

Komnbiorephas rpaduka

TeoperHueckas MexaHHKa

| OCHOBBI MHJIPABIHKH H TEMIOTEXHHKH

OCHOBBI TEXHHYECKO MEXAHHKH

Huskenepnas sxosiorus

OCHOBBI MIEKTPOTEXHHKH H YIEKTPOCHADKEeHNA

— oo | |uw |t |—

| Texuuyeckas repmoaunamuka, Tentomaccoodmen
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12 A3pOrHpoIHHAMHKA HHKEHEPHBIX CHCTeM

13 XHMHS BOABI H MUKpOOHONOrHS
14 MatematHueckoe MOJIEJTHPOBAHME CHCTEM BOAOCHAGKeHHS H BO-
AJOOTBEICHHUA

2. Komnerenuunsn ITKO-2,

CnocobHocTs BBINOAHATE 0BOCHOBAHHE TPOEKTHBIX pelleHHil CHCTEM Temnnoraso-
CHaDXKeHUS ¥ BeHTHIALIHH.

Jannan KomneTeH s GOPMHUPYETCH CACVIOMINMNA JTHCHHITHHAMM:

Cranmns HaumeHnosanue AHCUMITIHHD!

1 BojocHabxenue U NOAroTOBKa NPHPOHBIX BOJ

2 BojooTtBejeHue 1 04HCTKA CTOYHBIX BOA

3 Cannrapuo-texuuyieckoe obopynosanne 31auuil. Hacocusie
CTAHIIHH

4 CTpOHTENIbHBIE KOHCTPYKUMH M TEXHOIOIHS BOIBEACHHA 00BEKTOB
BOAOCHAOKEHHA H BOIOOTBEACHMS

5 OcHOBBI MPOMBILLIAEHHOTO BOAOCHADKEHHS H BOIOOTREICHHS

6 MaremaTH1ecKoe MOIe/THPOBAHHE CHCTEM BOJOCHADKEHHA H BO-
JI00TBEIeHHS

7 CetH 1 coopykeHHs BOJOCHAOKEHHS W BOJLOOTBE1eHHS

8 Boanoe X034#CTBO 1POMBILLIEHHBIX [IPENPHATHIL

9 PeKOHCTPYKLMA CHCTEM BOJOCHAGKEHHS H BOIOOTBEACHHS |

10 OCHOBBI BTOMATHINPOBAHHOTO NPOEKTHPOBAHHA CAHHTAPHO- ‘
TEXHHYECKHX CHCTEM

11 Tpoueccrl M annaparsl BOAOTOATOTOBKH M OYHCTKH BOJ

12 DU3NKO-XHMHYECKHE METOLbI MOATOTOBKH NPHPOIHEIX BOJ

13 | DUIHKO-XHMHUYECKHE H XHMHKO-OHOMOTHYECKHE METOIbl OMHCTEM

_— _CTOYHLIX BOA = — —

14 OcHOBbI aBTOMATHIMPOBAHHOTO MPOEKTHPOBAHMA CETEH BOJI0-
CHAOKEeHHA U BOJOOTBECHHS

15 Ilpon3ssofcTBeHHas HCNOTHUTEIBCKAS NIPAKTHKE (6)

16 | IlpoussoacTeennas npemMioMsas npaktuka (4)




3. ObPBEM JJUCHUILJIHHBI
OBuias Tpy10eMKOCTb AUCUMNAHHBI COCTABNSET 2 3a4eTHBIX €IHHNLBI, 7249aca.

Dopma npoMexRyTOHHOI arTectauun  3aver.

Bua yuebnoii paborn

Beero
Yyacon

Cemecrp
Ne9

OBuman Tpy10eMKOCTE AHCLHIIHHE, Yac

72

7

KonTaktuas paGora (ayanTopubie jausaTus), g 1.4,;

Jlewimnn

JlaGoparopasie

L -

| e | 2

[pakTiyeckne

I'pynnoseie KoHCyAbTAUMK B NepHOL TEOPETHYECKO-
ro oByHeHHs W POMERYTOMHOM aTTecTaIHN

CamocTosTenbhan paboTa CTYACHTOB, BKIIOYASH Hi-
AHBHIYATLEHEIE H TPYNNOBLIE KOHCY THTAIHY, B T, 4.;

66

Kypcosoit npoexr

Kypcosas paGora

Pacuerno-rpaduseckoe saganne

WummsnayaisHoe toMatHee saianie

CamocTosTensHas pabota Ha NOATOTOBKY Kk aym-
TOPHBIM 3aHATHAM (NEKIHHK, MPAKTHYECKHE 3aHATHS,
NaboparopHsie 3ausTHs)

9

55

Jauer

ayer

Javer

=

4. COAEPKAHME JHCLHTLIHHBI

4.1 HaumenoBaHue Tem, HX cotepaanne 0 00bem

Konbuesoii siuxps,

Kype § Cemectp 9
O6neM Ha TemaTHyecKuil
pazzen no sujam yueGuoii
HArpy3IKH, Yac
Ne Haumenosanue pasgena P %
n'n (KpaTkoe coaepxanie) E E_ g
= FEE N
— = =
= | = B = B o &
I. [Ilpocreiiiume Moxenn Tegennii
| Jlunedinbie HCTOYHMK U CTOK. Toueunsiit neTOMHMK B CTOK, I | 5
Jlunelinnit suxppb, 3axon Buo-Capapa-/lanaaca. [unoas,




| 2. Hekotopeie ceesenns na BuMmcn e BHOMN MaTEMATHKH
O metoae nosoBurHOrO Aenenns pewenns ypasHenuii. ! 5
[Npubmukennoe BerMmcienne onpeetenHLX HHTEI PAIOB
H O0LIKHOBEHHBIX Tnddeperunanbubx VpaBHEeHHI. |
3. Meros HANO#EHHA NOTOKOR
Bsanmoneiicrsue crokos. Tevenne nan HENnpoHHLaemof 1 5
MAOCKOCTHIO, Teuenus B6INIH BCackBAIOMINX KAHATOR,
BCTPOCHHLIX B ILI0CKYIO Ge3rpaHisiHyio CTEHKY. ,

4. Hekotopbie cBeacHAA 13 TEOPHH (PYHKILHI KOMIIEKCHOTO HEPEMEHHOrD

Komnriexcrbte uiena u neficrans naa ninvn. ®yrkimm ‘ | 10
KOMILIcKcHOrO nepemenroro. [Tpeaen dyukunn, midde-

perumposanie. orsrue o konpopMubIX 0TOGpaKennaX.
[Tpocreiiume oroGpanenns, Hurerpan Kpucroddens- ‘
IIsapua. 1 l |

' 3. Pacuer GesotpriBubIx Tewennii G HIN LIEICEHIHLIX OTCOCOR

Komnaexcublit motenunan n koMmiexcnas CKOPOCTS rpo- | 1 10
crefimux Tevenni. Buisox dopmya mm onpeaenenns oce-
BOH cKOPOCTH BOIHIN WEACBIIHBIX OTCOCOB B Oesrpanny-
| HOM MPOCTPAHCTBE H BCTPOCHHOIO B ILTOCKYIO CTEHKY.

| 6. Pacuer oTpeIBHLIX Teuenuit 861130 WENCRHIHBIX OTCOCOR

Metoa H.9.Kyxosckoro 118 pacueta oTphisisIx Tede- [ s | Iy ] 10
HHABBIBOA opmy:n s onpesenenus ocesoil CROPOCTH '

BOJTHIH IMETCBHAHBIX OTCOCOR | Besrpanninom npoctpa- ! |

CTBE H BCTPOEHHOTO B III0CKYHO CTEHKY, | _ |

| BCEI'O L6 L 6 | 45

4.2. Comepkanue NpaKTHIECKHX (cemunapeknx) sansTnii

He npeayemoTpens

4.3.  Coaepmaune 1a6opaTopHbIX 3ansTHIi

Ne | Hanmenosanue ' Tema staGopaTopHoro 3aHATHA K-so | K-Bo
n/n | pasgena AMCUMNIHHEI 4aCoB | 4YacoB
1 CPC
cemecTp Ne 9
I | Pacuer Gesotpuisreix | Onpenenenne  ocesoii  ckopocth | | 5
TeHeHHH BONM3M 1e- | BOIH3M MIeNeBHIHBIX OTCOCOB

JEBUAHEIX OTCOCOB

2 Pacuer orpeisnbix | Onpenenenne  ocepoii CKopocTH | | 3
TeueHui BONHsK Lie- | BOIMIN WIENeBHIHBIX OTCOCOR
[ JIEBHIIHBIX OTCOCOB
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' BCEI'O: 10

4.4. Copepxanne KypcoBoro npoexta/pators
He npexycmorpeno yuebupiM miaHoM

4.5. Conepxanne pacueTno-rpaM4eckoro 3aganus,
HHAHBHAYAALHBIX JOMANIHHX 3212 HHil

Ogopmaenne nuansuayaasnbix qomawnux sagaunnii. M)13 npegocranisercs
MpEenoAaBaTeIo V1A MpoBepKH Ha OymakHbIX HcTax B Gopmare A4 win B Tetpa-
JIH.

M]3 npepoctapaseTcs npenojasaTento /Ui NPOBEPKH B ABYX BHIAX: OTHET,
Ha DymacHbIX JiHcTax B dopmare A4, u B suje (ailnos, colepKalnxX peieHne
MOCTABICHHOH 3a0aun Ha KoMnbioTepe. OTYeT HHAHBHAYAILHOIO JOMALUHEro 3a-
AQHHA JI0JKEH MMETh CCAYIOLLYIO CTPYKTYPY: THTYIbHbIH JIHCT; NOCTAHOBKA 3a-
Aa4H, pesyibTaThl MATEMAaTHYECKOr0 MOACNHPOBAHUA, NPEIOKEHHA 1O CoBep-
WIEHCTBOBaHHIO CHCTeMbl oDecrnbuinBaiomeil BenTunauun. Cpox capaun MJ13
ONpenenseTcs npenojaaBareem,

TutynsHbiii aucT Wian 06A0KKY TTPaIH HEOBXOAMMO MOAMHMCATS M0 CIeAyIO-
1emMy odpasiy:
Cryaent BI'TY um. B.I". Lllyxosa
Anapees H.IL., rpynna TB -191
M3 Nel

IIpumep BLINOIHEHUN TEOPETHYECKOI YACTH 3a1aHuA

MeTojl HaIoKeHHA MOTOKOB OCHOBBIBAE€TCA HA TOM., 4YTO BEKTOp € KOpPOCTH
CAOKHOI0 NOTEHLUHAIIBHOID MOTOKA HeCHHMMaeMol KHIKOCTH MOXeT OBITE [npei-
CTaBJICH B BHJE CYMMBI BEKTOPOB CKOPOCTH COCTABIAIOUIMX €ro MOTOKOB

V=V 4V, +V+..+7,

rae 17 — KOJHYeCTBO CKAAALIBACMBIX MOTOKOB,

ITO Ke YTBEPAKACHHE CNPABE/UTMBO I/ (PYHKLUHI TOKA W NOTEHUHANA CNOKHO-
ro NoToKa.

B umxeHepHO#H npakTHKe BCTpeuvaeTcs Takke HHasA MoaHdHKALIMA MeTo/a
HANOMEHHA MOTOKOB, HE MMEIOLICTO CTPOTONO MaTeMaTWYecKoro W (u3Inyeckoro
0DOCHOBaHHA, OJHAKO MMEIOIIAA HEIUIOX0E COBNAleHHe ¢ IKCTIEPHMEHTATbHBIMH
AGHHBIMH JUIS 387184 O BO3AYIIHO-CTpYliHbIX Teyenuax. Ksaapar (kyG) koopaunar
CKOPOCTH paBeH CyMMe KBaaparoB (KyOOB) COOTBETCTBYIOLIMX KOOPAMHAT cKopo-
CTell CKIAALIBAEMbIX MMOTOKOB

R | 2 i
Vi =V, 4V, 4.4V,

8



v =V 4V bty
rie v, —i-KOOpAHHATA BEKTOPa CKOPOCTH.

HM3venerne reoMeTpHyeckoil opMbl BBITSKHOIO OTBEPCTHS MPHBOANT K H3Me-
HEHHIO CKOPOCTH BO BecachlBaroileM (hakese, yBelHYeHHE KOTOPOH NPHBOAMT K
YMEHBIICHHIO [POW3BOJNTEILHOCTH CHCTEMBI ACNHMPAlMH, & COOTBETCTBEHHO K
CHHAKCHHIO 3Heprosatpar. HMcnonbiys MeTon HalokeHHA MOTOKOB, OIpelenHM
(opmy oTBepeTHs, HMeOWEro HaHGONBLIYIO AalbHOGOHHOCTS.

[Ipeanonaraem, 4To CKOPOCTH BOYXA BO BCEX TOUKAX PABHOBEIHKHX 10 M710-
a1 BEITAKHBIX OTBEPCTHA NMOCTOAHHA W pasHa V.

OnpeaennumM 0ceByIO CKOPOCTh V. y BCAcklBAIOLIEr0 OTBEPCTHS B BHIC MPaBHIIb-
HOI'O A-YTrOJibHHKA naomwansio S (puc. | ).

Puc. 1. IlpaBuibHblii MHOTOYTOABHUEK, BCTPOCHHBIA B MI0CKYI0 Oe3rpaHH HYIO
CTEHRY

Beruscnnm ckopocth Vioap B HeKoTOpOI Touke M, nexaieii Ha ocu OZ, BbI3kI-
BaeMoil iieficTBHeM TpeyroabHOro BeachiBatonero orseperus OAB. Tak kak vron

1 .

Z BOA=£} , TO TIOMIA/b MEOTOYTONBHHKA § = ~|08 Hsin"—': H JUTHHA
[ = [

|04 =0 cm% = Erj‘g— .

Bocnoasiyemca noaspHol cuctemoil KoopauHat (NoJSpHas OCk COBNANAET C
OX) 1 BbIAEIHM HIEMEHTAPHYIO MIOIAAKY pdde B NI0CKOCTH A OAB, cuntas uto

Ha Hel AedcTBYeT ToYeuHblit cTok. Toraa aneMeHTapHbLIH pacxoa dl = Vpdpdo . CKO-
dL :

pocts dV.=dVcosa= T ——— H
i-n-(pwz‘j yp' 42t
n |04
v.-z4% T pido
Vioan= 5— [do | .
o



MHTEerpupys M yMHOXKAs MOJyYeHHBI pe3y/NbTaT HAa KONHYECTBO TAKHUX Tpe-
¥roJIHHKOB 2!‘1‘, MONYYHM 3aBHCHMOCTE 114 OCeBOil CKOPOCTH ¥ NpaBHILHOTO
MHOTMOYIOJIbBHHKA

YerpeMisis n—w, NOAYMHM H3BECTHYIO DOPMYITY TS pacdera OceBoil CKOpo-
CTH Y KpYraoro BcacblBalouiero OTBECPCTHA

V, = [ Z ]

p ) e e

riae R — pandyc kpyra.

[Ipn n =4umeem dopmyny s pacyeTa CKOPOCTH Y KBAJPaTHOIO OTBEPCTHA,
noay4qennyio M. A. lllenenessiM,

2. 14
Vee =0 iarerg—— 2
n VAt 12420

rieA— 1aHHa CTOPOHBI KBajpara,
[puBenem Takke (OpMYIsl LTS pactueTa OCEBBIX CKOPOCTEH BO3AyXa: y nps-
MOYTOJIBHOTO OTBEPCTHA pasmepom 24x28

- I !
;‘i—::—l"‘—;2 r -.']T('.'R k.

+
n 2B + A2 4 27

KOJIBLEBOro OTBEPCTHS ¢ BHYTPEHHUM pafuycom Ry 1 BHeIHUM R

Ve z.r,,.[ e ]:
‘Jﬁﬁ-zi \|'IR§1+.ZI
MNUTHIITHYECKOTOD

f

2.pn T2 7
yo==2 I = ~ de s
y Ir | 1 Ii.r_'

ir | a - ?_1-
T R
‘ilf: Q05T P a sin @

rae a — 6oasluan, 6 — Manas noayocH JUIHICa.
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[pumep Boinonenns pacuerHoii 4acTu 3alanus A sapuanta 40

[IponssecTy pacuer H3IMEHEHMs OCeBOH CKOPOCTH NPH YAAIEHUM OT BCACKIBA-
IOLLIMX OTBEPCTHI pasin4HO#i reomeTpudeckoil popmel. HaiiTi ckopocTs B TO4HKe Z
(Ha ocw oTcoca), ecan z Hamensercs ot 0 1o 10 ¢ warom Az = 0,25 ans: 1) anaun-
THYECKOTO OTBEPCTHA ¢ boxkycamu a, é MpH
8 =] W a/e=1+0,5], raei — Homep BapHaHTa; 2) MPAMOYTOJILHOIO OTBEPCTHS TOH
Ae IUIOWand S, 9T0 M Ul 3JUIMIICa (O/1Ha M3 CTOPOH MMeeT JUHHY 1); 3) Konblie-
BOI'0 OTBEPCTHA, TOH XKe IUIOMAaaH S, NpH BHyTpeHHeM paauyce Rg,m = 1: 4) Tpe-

YIOJBHOIO OTBEpPCTHA MI0LIAABI S, IpH n= 3
5) KBagparHOro OTBEpCTHA IUoanso S, 6) Kpyriaoro oOTBEpCTHA
naouaaso S,

Program Otverstie:

Uses printer; varvariant:integer; i:integer; z26:real; vo,z,

a,bireal; { Croponsmpamoyronsuuka ) Sel.Rk,Rkr,rkp,Apr,int:real;
Vkol,Vpr,Vkv,Vel.Vkrug, Vtreug:real:

functiondvel(z,phi:real):real;

Begin

dvel:=1-z/sqrt(sqr(a*b)/(sqr(b*cos(phi))+sqr(a®sin(phi)))+z*z),

end;

proceduregaussint(z,niz,ver:real;varint:real);

const n=6; vara,x:array[ 1..20]of real; j:byte;

begin

x[1]:=0.93246951420315; x[2]:=0.66120938646626; x[3]:=0.23861918608319;
a[1]:=0.17132449237917: a[2]:=0.36076157304813: a[3]:=0.46791393457269:
for j:=1 to n do begin x|[n-(j-1)]:=-x[}]: a|ln-(j-1)]:=alj] end:

for j:=1 to n do x[j]:=(ver+niz)/2+(ver-niz)/2*x[}]; int:=0;

for j:=1 to n do int:=int+a[j]*dvel(z,x[j]); int:=(ver-niz)/2*int;

end,

functionarksin(x:real):real;

begin

if abs(x)=1 then arksin:=pi/2 else arksin:=arctan(x/sqrt( 1-x*x));

end;

begin

write('Beeaure nomep Bapuanra ');

Read(variant);

vo:=1; b:=1; a:=b*(1+0.5*variant); sel:=pi*a*b; {ITnomaasmnnmca}
apri=sel/l;, rki=sqrt(sel/pi+1); rkp:=sqri(sel/pi);

writeln('z Tpsmoyroasunk Ksanpar Damune Konwio Kpyr Tperonsuuk');
for i:=1 to 20 do begin

z:=1%0.25;

vpr:=2*vo/pi*arctan(apr/d/z/sqrt( 1/4+apr*apr/4+z*z)). |[Ipamoyro1bHHuK |
vkv:=2*vo/pi*arctan(sel/4/z/sqri(sel/2+z*z)); | Keaapat |
gaussint(z,0,pi/2,int);

Vel:=2*vo/pi*int; { CKOpoCTLY I THYECKOTOOTBEPCTHS |
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Vkol:=z*vo*(1/sqrt(1+z*z)-1/sqri(rk*rk+z*z)). | CkopocTbyKonbLa |

Vkrug:=z*vo*(1/z-1/sqrt(rk*rk+z*z));{ Kpyr}

Vireug:=3*vo/pi*(pi/3-arksin(z*sin(pi/3 )/ sqrt(sel/3*sqrt(1/3)+z*z))); { Tpeyr. |

writeln(z:0:2," 'wpr:0:4, 'wvkv:0:4, ' Vel:0:4,' "Vkol:0:4, ' 'Vkrug:0:4,
"Vtreug:0:4)

end;

end.

PesyneTathl pacdera npu HoMmepe sapuanta 40.

Z Tlpamoyronsuuk Ksaapar Dmmune Konsuo Kpyr TpeyroasHuk

0,25 0,7048 0.9447 0.8434  0.1893 0.9468 0.9421

0 02950 07837 04975 04986 07915 07745
30 01047 04479 01992 04099 04612 04350
500 00627 02602 01184 02513 02707 02525

5. OLEHOYHBIE MATEPUAJIBI VIS TPOBEJAEHUSI TEKYIIETIO
KOHTPOJISL, IPOMEKYTOYHONH ATTECTALIUH
'6I
5.1, Peaausauust KOMOeTenumm

1. KomnerenumaOITK-1. Cnocofen pewats 3a1a4u npodeccHOHAILHOIN jen-
TEJBHOCTH HA OCHOBE MCMO/b30BAHNA TEOPETHYECKUX H MPAKTHHECKHX OCHOB
eCTECTBEHHBIX H TEXHHYECKHX HayK, 8 TaK/Ke MaTeMaTHYecKoro anmnapara

Hanmenosanne wHankaropa Henonpiyemsie cpeicTra OLEHHBAHHS
(MOKa3aTend OUeHABAHHA)
OIIK-1.4. 3aver, sammra nabopaTopHbix padoT.
lpeacrapnenne Ga3oBbxX 1A Npo(ecCHORANTLHOR seinonHenne u samura MJ13

chephl (PHIHYCCKIX MPOLECCOB M ABICHHIT B BHIE
MaTeMaTHdecKoro(Hx) ypasHeHus (i)

OIK-1.5. Baupita naboparopreix pabor, cobece-
Buibop 6azoBbiX GHIMMSCKHX H XHMHYECKHX 3aK0- AoBanne, BpinoaHerne i saumra W3
HOB /L1 PellieHNS 33329 NPOecCHORANLHON jied-

TENLHOCTH

OIMK-1.7. Tpencrapaenue Gazoswix 118 npoeccH- BeinosiHenue 1 3aummTa
oHaLHON cephl PHIHYSCKNX NPOUECCOB 1 ABNEHNTT HJ13,cobecenosanne, 3aqer

B BH/IE MEBTEeMaTHHYECKOro(HX ) ypasHeuua(il) |

12




1. Komnerenuus [TKO-2. CriocoOHOCT BbINONHATE 000CHOBAHHE [IPOEKTHBIX
petieHuit cucTeM Teruora’ocHabKeHUS M BEHTHIALMM.

HaumeHosanue HHAMKATOPA | Mcnonnsyemuie ¢peicTsa OUeHHBAHMS
(MOKa3aTeNs OUEHWBEAHH) )
[MKO-2.2. 3ader, salmATa 1adopaTopHLIX pador,
BriGop sapHanTa CHCTEMEL TennocHabKeH s (ralo- cobeceloBanie. BEINONHEHNHE W TALLMTA
cHabMeHNA, BEHTHIALIMN) HA OCHOBE CPABHCHHA TH- M3
MOBLIX PEeHMH OTACABHBIX WEMEHTOB B Y108

5.2. TunoBble KOHTPO/ILHbIE 33/JAHHNA A8 NPOMEARYTOUHOH aTTecTauni

5.2.1. llepevens KONTPOALHLIX BONPOCOB(THNOBLIX 3A1aHMi) 110 3a4eTa

Ilepevenn BONpPOCOB HA 3a4eT

JluHeHHBle HCTOMHHK M CTOK,

1.

2. Toueunbiii HCTOYHHK H CTOK.

3. Jlnneinblil BHXPS.

4. 3axon buo-Casapa-/lannaca.

5. Hunois.

6. Koneuepoit BUXpS.

(# MeToa NoNoBHHAOTO Jie/IeHHs pellleHus YpaBHeHHI .

3. [IpubmkenHOe BRIMHC/IEHHE ONPE/IEIEHHBIX HHTEIPAJIOB

0. [puGnukenHoe pelueHHe 00BIKHOBEHHBIX JAH(QepeHIHaANIBHEIX YpaBHe-
HHH.

10. [ lonaTHe 0 METOAE HAIOIKCHHA NOTOKOB.

11 Baaumoneicreie CTOKOB.

12. Teuenue Ha HENMPOHHLIAEMOH TLIOCKOCTRIO.

13. Teuenue BOANIH KOABUEBOrO BCACKIBAIOLLIETO OTBEPCTHA.

14, Teuenue B61H3IN KPYTAOT0 BCACKIBAIOILETO OTBEPCTHA.

15. Teuenne BOMHIH AUTHIITHHECKOTO BCACHIBAIOLLIETO OTBEPCTHA.

16. Teuenne BOIH3IH NPAMOYTOIIBHOIND BCACKIBAKOLLIETO OTBEPCTHA.

17.  Tewenue BOIH3H MHOIOYIO/IBHOIO BCACBIBAIOILETO OTBEPCTHS.

18. CpaBHenue AanbHOOOHHOCTH BCACKIBAIOLWMX OTBEPCTH  paziH4HOMN
(hopMbl.

19, KoMruiekcHbie uuena 1 aeficTsus Hal HUMH B anreOpanyeckoii (popme,

20. M300pasiceHHe KOMILIEKCHBIX YHCE HAa KOMIUIEKCHO#H miaockoct. Mo-
Ay7b H @pryMEHT.

»4 I KoMnnekcHesle uHcaa B TPHrOHOMETpHYECKOH (opme H JeiicTBHA Hal
HHMH.

22. Popmyna Myaspa.

23, KomrunekcHsle ynea B rokasarensHoH dopme U 1eHCTBHS Hal HUMH.

24, DYHKUHH KOMILIEKCHOIO NEpeMeHHOro.

25, Ipenen gyuxumn, anddeperunposanne.

26.  TlousiTHe 0 KOHPOPMHLIX OTODPAKEHHAX,
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27.  [lpocreiime orobpakeHus.
28.  Hurerpan Kpucrodwpens-1Isapua,

29, KoMruiekcHbIH NoTeHUHan 1 KOMILUIEKCHAR CKOPOCTh HMPOCTEHILNX Teve-
HHH.

30. BeiBoa opMyn Ans onpeieneHns OCeBOH CKOPOCTH BOMH3H LLIENeBH -
HBIX OTCOCOB B D€3rpaHH4YHOM MPOCTPAHCTBE

31. Boisox dopmyn juist onpeneneHds 0ceBOiH CKOPOCTH BOJIH3H [IEIeBH I~

HBIX OTCOCOB, BCTPOEHHLIX B IUIOCKYIO CTEHKY.
32.  Meroa H.3.KyxoBekoro s pacyerd OTPhIBHBIX TeHeHH

33, Beison Gopmyn 1ns onpeaeneHts ocepoil cKopocTH BOMW3IM LIETeBH -
HbLIX OTCOCOB B DEIrpaHHYHOM [TPOCTPAHCTBE
34, Beisoa dopmya juis onpeseneHHs 0ceBoii CKOPOCTH BOIM3N LUIeNeBH -

HBIX OTCOCA B MJIOCKOH CTeHKe.

5.2.2. llepevens KOHTPOALHBIX MATEPHANOB L1 3AIHTHI KYPCOBOTO
NPoeKTa/Kypeosoii paboTs

He npeaycmoTpero yyeGHBIM naaHom

5.3. TunoBbie KOHTPOJIbHbBIE 3adaHuA (MATEPHAIBI) A5 TEKYLIEro KOHTPOIs
B cemecTpe
lMpakTHueckne (CeMUHAPCKHE) 3AHATHI.
He npenycmoTpeno yuebHbIM r1aHOM

Jlaboparopusbie 3ansaTHs

B naboparopHoM npakTHKYMe Mo AMCUMIUIHHE MpeicTaBied nepevens gadopa-
TOpHBIX paboT, o003Ha4YeHb! Lenb W 33/1a4H, HeoOX0/IHMbIE TEOPEeTHHYECKHe H Me-
TOAMYECKHE VKa3aHua K paboTte, nepedeHb KOHTPOIBHBIX BOIPOCOB.

3aumra naboparopHbix paboT BO3IMOMKHA NOCie [POBEPKH MPABHIBHOCTH Bbl-
MONHEHHA 3aaauns, oopMaeHus oryera. 3amwmra nposoaures B hopme cobeceno-
BAHHA MPENoaaBaTelis co CTYAeHTOM 1o Teme saboparoproil padoTel. [IpumepHbiii
fepeveHb KOHTPOABHBLIX BONMPOCOB /UTs 3aiinTsl naboparopHbix paboT npeacras-
JeH B Tabanue.

Ne | Tewma aabopatop- KonrponbHbie BONpocs
HOll paboTh

L. | Iocrpoenue -
HHH Toka BOAM3K
CTOKOB, BHXpeil
H JHTIOJEH

b

Belunciaenue 3a-
JdaHHOIO GITPE-
NENIEHHOI'0 HHTe-

rpaia |
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Ne

Tema aaboparop-
HOH padoTsl

KOHTPOABHEIE BONPOCH

Beruucnenne 3a-
JAHHOH CHCTEMBI
00BIKHOBEHHBIX
anddepeHun-
albHBIX YpasHe-
HH A

Pacuer ocesoi
CKOpPOCTH BOIH3N
BCACKIBAIOILIMX
OTBEePCTHI

Briuncienne
MOJIYNS H apry-
MEHTA 3aJaHHBIX
KOMITJIEKCHBIX
yucen

Onpenenenne

OCEBOH CKOPOCTH
BOMM3H  LUefIe-
BHHBIX OTCOCOB

Onpenenenne

OCEBO# CKOPOCTH
BONMM3KM  wene-
BHHBIX OTCOCOB

5.4. Onucanne KPHTEPHEB OUEHHBAHHS KOMIIETEHIHI H LIKAIbI OUEHHBAHUS
Kpurepun olileHHBaHHs HHAHBHIYAILHOTO JOMAIIHETO 3aaHuA.

Ouenka

Kpurepun oleHHBaAHRA

2

PafoTa BHINONHEHA MOMHOCTHIO, TEOPETHYECKOE 3aTaHNe COOTBETCTBYET TEME, Mpea-
CTABIEHHLI MATEPHAT NONHOCTBIO PACKPBIBAET TeMy 3ajaHis. B pabore chopmyin-
POBAHL! JHATHMBIE BLIBOABL TTPAKTHYECKAS YACTE BRINOTHEHA B NOAHOM 00bEME, LI
KISKI0# 3018410 NOAYYeHbl NPABHILHBIC OTBETBI M CTYACHTOM ChHOPMYIHPOBAHB NO-
AL, 0O0CHOBAHHEE W APryMEHTHPOBAHHBIC BRBOAL. OopMicHHe 3alaHuil NOMHO-
CTBIO COOTBETCTBYET NPeabABIAEMbIM TPeOOBAHHAM.

PaBoTa BHNOAHCHA MOAHOCTLIO, TeopeTHieckoe 3aIaHHE COOTBETCTRYET TEME, Tpel-
CTARIEHHBIA MATEPHAN PACKPLIBACT TeMy 3alanus, B pabote chopM Y AHPOBAHEl A1CK-
paTHeie BEIBOAL! [IpakTHueckas 4acTe BLIIO/JHEHA B MNOMHOM o0beMe, IS KaKIoH
JA0AMH [OAYYSHBl [PABMNLHEIC OTBETHE H CTYICHTOM chopMyAHPOBAHBLl BEIBOLIL
Odopmienne satanuil B LEIOM COOTBETCTBYET NPEABABIAEMbBIM TPEOOBAHHAM.

Pabora asmojiHeda noayoctsio. Teopernyeckoe 3a/1aHne COOTBETCTBYET TeMe, npei-
CTABTEHHBIT MATEPHAN PACKpPLIBACT TEMY 3a1aHu, B paboTe chopMyIHPOBAHE! BLIBO-
b1, TlpaKTHyeckas 4acTh BHINMOTHEHA B NONHOM 0fbeMe ¢ HEIHAUMTENLHBIMH OUIMO-
KaMH M cTVACHTOM copmyiuposansl Beoasl. Odopmienue 3a1aHuil B LeN0M cO01-
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Onenxa

Kputepun onesHnsanua

BETCTBYET NPeIbABIACMBIM TPEOOBAHHAM.

[t

HHAM.

PaGoTa BEINOAHEHA HE MOAHOCTHIO. TEOPETHUECKOE JAAHHE HE COOTBETCTBYET TEME,

IPeACTARICHHLI MATEPHAN He PACKPBIBACT TeMY 3azanus, B pabore He copmyanpo-
Banbl BEIBOALL TTpakTiueckas 4acTh He BLITTONHCHA B MOTHOM ofbeme. He chopMyIH-
poBasbl BbiBoJIbL. OPopMIeHIE 3aaHI HE COOTBETCTBYET NpeabABIseMbIM TpefoBa-

6. MATEPHAJIBHO-TEXHHYECKOE U YYEBHO-METOJAHYECKOE

OBECIIEYMEHHE

6.1. MaTepuaibro-rexunueckoe obecnevenne

No Haunmenopanne cneumu-
ANBHBIX NOMeIeHHi 1 ClcHALIEHHOCTE CHEUHAIBHBIN MOMELEHHI |
noMeueHuil s camo- noMeweHKA 118 camocTosTensnol pabor
croaTenHoH paboTsl
1. | Yuebuan  ayauropns | Cneupamasupoannas medens. Madopmannonnsie crenan ne
A8 NPOBEIEHHA JIeK- | TEIUOra3ocHabKeHHIO.
nHoHHBIX M nafoparop- | MyneTumeaniinsii npoexrop, nepeHocHoll skpan, HoyiOyk,
HbIX 3aHATHH, rpynno- | HHGopPMALHOHHBIE CTEH/LI,
BbIX W HHIHBHAYATb-
HEIX KOHCVIIBTALIHI,
Texyiel # npoMmemy- |
TouHol arrectaumn K. |
Ne312, 313, |
6.2. JInuensnonnoe u ¢so0OJAHO PACAPOCTPAHAEMOE PO PAMMHOE
obecneqenne
Ne | Tlepesiciib AHUEHIHOHHOIO [TPOTPAMMHOID | PerBH3HTEI NOATEEPARIAIOUIEr0 A0KYMEHTA |

obecriedyeHrs

i

[MPOIPAMMBI JUISL DBM, ocho- Cpok aeiictsis - Oes orpaHmntenuit.
BAHHBIE HA HCTONBIOBAHHH METOAOB CHH- | YTeepajleHue Ha 3acenanun xadeaput du-
FYISPHBIX  MHTErPalbHLIX  YpaBHeHWH: | 3HKH

Grohot; Spektr

6.3. lMepevenh yHeOHBLIX H3AAHNMI H y4eDHO-METOAHYECKHX MATEPHATOB
Asepkosa, O.A. BeluHCIHTENBHBIH IKCNEPHMEHT B a3pOJHHAMHKE BEHTHIIA-
wnn / O. A.Apepkosa ; BI'TY um. B, I'. lllyxosa. - bearopon : BI'TY um. B. I
[lyxosa, 2011.- 109 ¢.
DNeKTPOHHBIA BAPHAHT H3/IaHMs !
https://elib.bstu.ru/Reader/Book/2013040917451329503300006246
MateMaTH4ecKoe MOJAENUPOBAHKE NMPOLECCOB B CHCTEMax acnupaiuy [aex-
TpoHHklil pecype] : yueb.nocobue. Y. I ; Y. I1 / O. A. Asepkosa, K. H. Jlora-
ués. - Bearopon : BI'TY uwm. B. T, Lllyxosa, 2007.

INeKTPOHHBIA
https://elib.bstu.ru/Reader/Book/201304091805148 1673700006545

BAapHaHT H3JaHHA
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10.

11.

13.

JNoraves, K.M. Marematuueckue moaenun U unciennsie metoinl CAIIP cucrem
TI'B / K. K. Jloraues, O. A. Asepkosa ; BI'TY um. B. I', Lllyxosa. - benropon :
M3a-so BI'TY um. B, I'. lllyxosa, 2013, - 154 c.

Cpouko, B. A. Uncnenusie Metoasl: Kype aekunit / B. A. Cpouko. - Cankr-
[Tetrepbypr; Mocksa ; Kpacnoaap : Jlaus, 2010, - 203 ¢,

3apybun, B. C. MaremaTtnueckoe Moaennposanue B Texuuke tyded. / B. C.
3apyOun ; pen.: B. C. 3apyGun, A. I1. Kpuuenko. - M. : M3a-s0 MI'TY um.
H.D. baymana, 2001. - 495 c.

Camapckuii, A. A. Yucnenunsie metoast / A. A. Camapexuid, A. B. l'yaun. - M.
Hayka, 1989. - 432 c.

[Tupysos, V. I'. Ukcnenuste metoanl @ yyebnoe nocodbue / V. I'. INupymos. - 2-
e U311, ucrp. u aon, - M. : Jlpoga, 2003. - 221 c.

Kupees, B. . Yncnennbie MeTO/Ibl B MpHMepax M 3aaa4ax : yueb.nocobue / B.
H. Kupeeg, A. B. ITanrenees. - U3a. 2-e, crep. - M. :Bricuu. wk., 20006. - 480 c.
- (ITpuknanHas MaTeMaTHKa 11 BTY30B).

Apepuenkos B.H. OcHOBBI MaTreMaTH4ecKoro MOEIHPOBAHMA TEXHHYECKHX
cHcTeM [DnexkTpoHHbll pecypc]: yueOnoe nocobue/ B.HM. ApepueHkoB —
Bpsauck: BpsiHckuit rocyaaperseHublii TexHuueckuii yuusepcurer, 2012.—
271c.— Pexum pocryna: http://www.iprbookshop.ru/7003

. Auunkun KO.B., Crauenxo B.I1., Koanos B.HM. Maremarnyeckoe MoaenHposa-

Hie TypOYJAeHTHOro nepeMeliHBaHuA B CKUMAEMBIX cpelax [DNeKTpoHHbIi
pecypc]: yuebroe nocobue/ H0.B. Anuuaxun, B, I Crauenxo, B.H. Koznos —
Capartos: Poccuiickuii dheaepansibit aaepasid uentp, 2009. — 508c.— Pe-
xum goctyna: http://www.iprbookshop.ru/18438

Carankuna J1.B., [Tlenskos B.b, MaremaTnyeckoe MOACIMPOBAHME: 381a4H W
METO/bl MexauukH. [DnexTpornslit pecype]: yuebHoe nocodue/ JL.B. Caran-
kuna, B.B. IenskoB B.b. — Jluneuk: Jlunekuii rocy1apcTBeHHbIN TeXHHYe-
CKHit YHUBEPCHTET, 2013. — 97c.— Pexum jgocTyna:
http://www.iprbookshop.ru/22880

6.4. Ilepeuens HHTEPHET pecypeoB, NpodeccHoHANLHBIX 6a3 AaHHbIX, HHPOP-

MAUHOHHO-CNIPABOYHBIX CHCTEM

EqWorld Mup matemaruueckux ypastenuii http://eqworld.ipmnet.ru/
Orxpeitas Hayunas Murepuer bubnnoteka http:/lib.e- sciense.ru/

Hayunas snexrporxas 6ubanorexa eLIBRARY.RU

Poccniickoe o6pasosanne ®EJAEPAJIBHBIA ITOPTAJL: http:/www.edu.ru/
Caiir HeXynoxecrsennas Jlutepatypa NeHudLit:
http://www.nehudlit.ru/books/subcat352.html

U\"*U‘l\):“'
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7. YVITBEPKJEHHE PABOYEH IMPOT'PAMMbI
YrsepkaeHne paboueii nporpammii 6e3 HIMEHeHHH.
PaGouas nporpamma 0e3 H3MeHeHUil yTeepAacHa Ha 2020/ 202/ yuebHBbIH rof.

[MpoTokon Ne sacesanmns kageaps ot «__ » 20 T.

7t T
3aseayiounii kadeapoit Jf?;? (1.7.H.. npodeccop B.A. Yeapon

noanies, SHO

Jupexrop HCH f,f:'ffff ’K%P‘ (n.1.1., npodeccop B.A. Vapos)
7 ¥

noannes, @HO
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Yreepauienne paboyeii nporpammei 6e3 Himenennii

PaGoyas nporpamma 6es usmerenuii yTBep#aena na 2021/2022 yue6usiii rog,
Mpotokon Ne 12 sacepanus kadeaps! ot «14» mag 2021 r.

3asenyrouuii Katheapoii /29 /;/ ;é?," B.A. Veapon
" néanmuce, ®UO
Hupextop urcTHTYTA ffj}?;‘ﬁb B.A. Yeapos

4 %.mncl, OHO



