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KoMIj1eKT O1leHOYHbIX MaTepuaJaoB 110 TUCHMUILJIMHE
«YUncjaeHHbIe METOAbI PeIICHUA THAPOAIPOAUHAMUICCKHUX 3ada4Y TrMIPOITHEBMO-
CUCTEM

3agaHus 3aKPHITOrO THIIA
3aganus 3aKPHITOr0 TUNA HA BbIOOP NMPABHJIBHOIO OTBETA

Buvibepume ooun npasunvuiti omeem

1. Onpenenenre MOJEIN KUIKOCTHU:

A) XKuakocTs sIBJISIETCS CIIOIIHOM €CJIM B HEW HE COACPKUTCS My3bIPhKOB BO3TyXa
b) XKuakocTs SBJISIETCS CILTONIHOM €CJIM B HEW HE COAEPIKUTCS TBEPIBIX YACTHUII

B) XKuakocth paccmaTpuBaeTCs Kak CIUIOIIHAS TeKyUas cpesia, 0€3 MyCTOT U pa3phIBOB
I') BemecTBo, Haxo/s11eecs B )KUJIKOM arperaTHOM COCTOSIHUH, 3aHUMAIOIIEeM MpoMe-
YKYTOYHOE IOJ0KEHUE MEXKTY TBEPABIM M ra3000pa3HbIM COCTOSHUSMH.

[IpaBunbHbIii OTBET: B
Kommnerennnu (uuaukaropsr): OIIK-1, OITK-2, OITK-3.

2. JIuHUSA TOKA KUJIKOCTH:

A) YcnoBHas TpyOuaTas mOBEpXHOCTh, 00pa30BaHHAS JIUHUSIMHU TOKA, IPOXOISIIIUMHU
yepes BBIJCICHHBIN B ITOJBUKHOM Cpelle KOHTYP.

b) YcnoBHas nuHusA, NOCTpOeHHas: TAKUM 00pa3oM, YTO BO BCEX €€ TOUKaX BEKTOPHI
CKOPOCTH TOABUYKHOM Ccpefibl (3KUJIKOCTH WIIM ra3a) o0Opa3yloT K HeU KacaTelIbHbIe

B) Touka Ha MI0CKOCTH, MOTJIOMIAIONIAS KUJIKOCTh

I') Touka, BeIIEIISIIOIIAS KUIKOCTh

[IpaBribHBIN OTBET: b

Komnerenuuu (uuaukatopsi): OIIK-1, OIIK-2, OTIK-3.

3. YpaBHEHHE HEPa3PHIBHOCTH (3aKOH COXPAHEHHUS BEIIECTBA):
ap - - Vp pd
A)E_l_ (U'V)U= —7+f;

a >
B) 3¢ + V(p?) = 0;

au > U
B)? = (B VU +—
I) a—f —V(p?) = 0.

[IpaBunbHbIN OTBET: b
Komnerenuuu (naaukatopsl): OIIK-1, OIIK-2, OTIK-3.

4. XuakocTh, MpU IBUKEHUH KOTOPOM BOZHUKAIOT KaK HOPMaJbHbIE, TaK M KacaTellb-
HbIE HAIIPSYKESHUS:

A) IIpo3payHas KUIAKOCTh

b) Bs3kas )XuaKoCTh

B) UneanbHas )XUAKOCTh

I') JIuneiinas ®KuJIKOCThb

[IpaBusnbHbIi OTBET: b
Komnerennuu (nuaukaropst): OIIK-1, OIIK-2, OITK-3.



3ana1mﬂ 3aKPbITOIo THIIA HA YCTAHOBJICHUEC COOTBETCTBUSA

Yemanosume npasuilbHoe coomeemcmeue.

1.  KaxaoMy 37eMeHTY JIEBOrO CTOJIOIa COOTBETCTBYET TOJIBKO OJIUH JIEMEHT
PaBOTO CTOJOIIA.
1) Jlunug Toka A)  JIuHMA yTH, IpOXOAUMAS KUJIKOU

YACTHULIEW 3a ONPEACIICHHBIN IPO-
MEXYTOK BPEMEHU
2) Tpaexropus b) OOBeM XUAKOCTH KOHEUHBIX pa3-
MEpOB, COCTOAIIUN U3 OTHUX U TEX
KE JKUJIKMX YaCTHI]
3) DneMmeHTapHas CTpyiika B) JluHus B JKMAKOCTH, B KaXKIOU
TOYKE KOTOPOH BEKTOPHI CKOPO-
CTEU KacareJIbHbl K HEW B JIAHHBIN
MOMEHT BPEMEHHU
4) Kunxuii o0bem [')  OObpeMHBII My4YOK JIMHUIA TOKA Ma-
JIOTO MONEPEYHOTO CEUEHUS
[IpaBUIIBHBIN OTBET:
1 2 3 4
B A r b
Komnerentun (naaukatopsl): OIIK-1, OINIK-2, OTIK-3.

2. KaxxmoMy 351eMeHTY JIEBOTO CTOJIOIA COOTBETCTBYET TOJIBKO OJIMH AJIEMEHT
MPaBoOro CTOJOIA.
1) CkanspHoe MpPOU3BEACHUE BEKTO- A)

poB j bin;dS = j —~ay
0x k
2)  ®opmyia teopembl OcTporpai- B) Bal
ckoro — ['aycca axi
3) ®opmyna TMBEPreHIIMN BEKTOPA B) a; - b;
4)  ¢dopmyna Buxps (poropa) Bekropa I day
€ijk EM
j
[IpaBunbHBIN OTBET:
1 2 3 4
B A b I
Komnerentun (naaukatopsl): OIIK-1, OIIK-2, OTIK-3.
3. Kaxxiomy aieMeHTy JIeBOro CTOJIOIa COOTBETCTBYET TOJIHKO OJIMH 3JIEMEHT Mpa-
BOI'0 CTOJIOIIA.
1) MoaudunupoBannas TypOyneHTHass A) 3
BA3KOCTb P = E-ﬂ-l-l



2) TypOynentHas kuHeTuueckas sHep- b) k?

rus £ =pCy w- B
3) CkopocTtb auccunanuu TypOyieHT- B) I = E (@12
HOCTH 2
4)  VYnenbHas CKOPOCTh JUCCHUTIIALINH I w = €
k
[IpaBuIbHBIN OTBET:
1 2 3 4
A B b I
Komnerentun (naaukatopsl): OIIK-1, OIIK-2, OTIK-3.
4. Kaxxiomy anemMeHTy J1eBOro crosidlia COOTBETCTBYET TOJIBKO OJJUH AJIEMEHT
IPaBOro CTOJOIIA.
dusznyeckas BeJIMYnHa Envanna nsmepenus
1) Anroputm PISO A)  Anroputm TPEXAUaroHaJIbHOU
MaTPHIIBI
TIPSIMOM METOJ JJIs1 OMHOMEPHBIX
CUTyaluu
2) Meronbl Axobu b)  TodeuHo-uTeparoHHbIE

aJTOPUTMBI OOIIET0 HA3HAYCHHUSI
3) UWrepammonnslii meton ['aycca-3aii- B)  AnroputMm s ompenesieHus: pe-

JIeJIst IICHUWA CUCTEMBbI JIMHEMHBIX ypaB-
HEHUI C TMAaroHaJbHbIM JIOMUHHU-
pOBaHHEM.
4) TDMA [') Maremaruueckas mpoleaypa, Ko-

TOpas TEHEPUPYET IOCIEN0Ba-
TEJIBHOCTh YJIyUYLIAIOIINUXCSA IPU-
OMMKEHHBIX PELICHUM Ui Kilacca

3a1a4
[IpaBUIIBHBIN OTBET:
1 2 3 4
I B b A

Komnerentuu (naaukatopsl): OIIK-1, OIIK-2, OTIK-3.
3agaHus 3aKPHITOr0 THIA HA YCTAHOBJIEHHE MPABUJILHOM MOCJI€10BATEILHOCTH

Yemanosume npaesuilbHyro NnoC1e008amenbHOCb.
Sanuwume npasuibHyro noce008amelbHOCb 1’1031/”41/[1/7 6 6yK6€HHOM 0003HaYeHuU
cjlesa Hanpaeo.

1. Pacnonoxxute omepanuu i MOJCTUPOBAHMS TEYCHHS KUIKOCTH B MPABUIHHOU
NOCJIEI0BATEIBHOCTH:

A) mocTpoeHue pacyETHOM CETKH

b) cozmanue 3D mozaenu npoTOYHON YacTu

B) Bb16Op MOzI€NIN TEUEHUS

') ykazanue HauaJIbHBIX U TPAHUYHBIX YCIOBUN



[IpaBunbubiii otBeT: b, I', A, B
Komnerennuu (naaukatopsl): OIIK-1, OIIK-2, OTIK-3.

2. PacnionoxuTe 3Tarbl AUCKPETU3ALKUN PACU€THOM 001acTH B MPaBUIILHOM MOCIE0-
BaTEJIbHOCTH:

A) mocTpoeHue NOBEPXHOCTHOM CETKH C aJlallTallueid K FeOMETPHU

b) renepanus 00beMHOM CETKH

B) ananu3 reometpun

') mpubnmxeHrne TOMOJOTUYECKUX KPUBOJIMHEHHBIX pedep oTpe3KaMu

[IpaBunbubiii otBeT: B, I', A, b

Komnerenuuu (uuaukaropst): OIIK-1, OIIK-2, OITK-3.

3. Pacrniosioxkute 3Tamnsl IOCTPOCHUE CMEILIEHHOM CETKU B MPaBUIILHOM MOCIE0BATEb-
HOCTH:

A) TMarHoCcTUKa CMEIIEHHON CeTKU

b) cornmacoBanue rpaHull co CMEIICHHEM U 0€3

B) onpenenenne BeIUUUHBI CMEILICHUS B y3J1aX CETKH

I') onpenenenue HampaBieHUs CABUTA B y3J1aX CETKU

IIpaBunbnbiii oTBeT: I, B, b, A

Komnerennmu (uaaukaropsr): OIIK-1, OITK-2, OITK-3.

4. Pacnionoxure 3Tansl GOpMHUPOBaHUSA U 0OpAOOTKH CETKHU B TOHKUX 00JIacTAX B Ipa-
BIJILHOM IOCJIEIOBATEIILHOCTH:

A) dbopmupoBanue nap 0JM3KUX NOBepxHOCTEN R; U Rj u3

CBSA3HBIX TPEYTOJIbHUKOB

b) xoppekuus ToHKuX obacTeit

B) dbopmupoBanue nap OJM3KUX TPEYTrOJIbHUKOB CMEIICHHON

ceTku B’

I') «oToOpakeHue» cetku R; Ha ceTKy R;

[IpaBunbssiii otBeT: B, A, I', b

Komnerenuuu (uuaukatopsi): OIIK-1, OIIK-2, OTIK-3.

3aI[aHI/Iﬂ OTKPLITOI'0 THIIA
3aaa}mﬂ OTKPLITOI'O THIIA HA JOIMMOJJHECHHE

Hanuwume nponywennoe cnoso (crosocouemanue).

1. KunkocTe paccMaTpuBaeTCs Kak cpena, IIoToMy 4YTO OHa
JBIDKETCS1 0€3 00pa30BaHUs Pa3phIBOB U MYCTOT.

[IpaBUIBHBIN OTBET: CIUIOIIHAS TEKy4Yas.

Komnerenuuu (muaukaropst): OIIK-1, OIIK-2, OITK-3.

2. Teopema ['enbMronba 0 CKOPOCTAX U NEPEMEIICHUAX TOUEK KUIKOW YaCTULIBI
[JJaCUT, YTO BO  BCSIKMM  JAHHBIA MOMEHT  BpPEMEHHU
paBHA BEKTOPHOM CyMMe€ TPEX CKOPOCTEMN.




[IpaBUIBHBIN OTBET: CKOPOCTH KUJIKOW YACTHUILIBI.
Komnerennuu (naaukatopsl): OIIK-1, OIIK-2, OTIK-3.

3. — JUHUS, U300pakaroNiasi MyTh, MPONUACHHBIN YacTUIICH 3a
oTIpe/IeTICHHBIN MPOMEKYTOK BPEMEHHU.

[IpaBUIBHBIN OTBET: TPACKTOPUSI.
Komnerenuun (nuaukatopsi): OIIK-1, OIIK-2, OTIK-3.

4. — MIHOBEHHAs BEKTOPHAs JIMHUS, B KXKJOW TOYKE KOTO-
po¥i B TaHHBI MOMEHT BPEMEHH KacaTeJIbHas 110 HAIIPABJICHUIO COBITAIACT C BEKTOPOM
CKOPOCTH.

[IpaBuibHBIN OTBET: JIMHUSA TOKA.
Komnerenuun (muaukaropst): OIIK-1, OIIK-2, OITK-3.

3. — MOBEPXHOCTh, 00pa3oBaHHAsl JUHUSMU TOKA, MPOBEIEH-
HBIMU B JIaHHBIM MOMEHT BPEMEHHU 4€pe3 BCE TOUKU 3aMKHYTOIO KOHTypa, HOpMaJb-
HOTO K JIMHUSIM TOKa U HaXOJSIIErocs B 00JaCTH IBUKEHUS KUKOCTH

[IpaBunbHEII OTBET: TPyOKa TOKA.
Komnerennu (uaaukaropsi): OIIK-1, OITK-2, OITK-3.

3aIIaHHH OTKPLITOI0 THIIA ¢ KPATKHM CBOﬁOHHLIM OTBETOM

Hanuwume nponywennoe cnoso (crosocouemanue).

1. UneanbHas )KUIKOCTh — 3TO TUIOTETHYECKAs KUAKOCTH (CKMMaemMasi Uil HECKH-
MaeMas), B KOTOpOH OTCYTCTBYET

[IpaBUNBHBIN OTBET: BA3KOCTh

Komnerenuun (uaaukaropsl): OIIK-1, OITK-2, OIIK-3.

2. Bsi3kasg KUOKOCTh — 3TO Cpelia, B KOTOPOW TEH30p HAIPSKEHUM SBISIETCS CyMMOMN
chepudecKoro TeH30pa 1 TEH30pa KacaTelbHbIX (BSI3KHX)

[IpaBUIBHBIN OTBET: HANIPSHKEHUN

Komnerenumn (uuaukaropsl): OIIK-1, OITK-2, OITK-3.

3. lunamuueckast BA3KOCTb ONPEAEIAET BETUUUHY TEUEHUIO KHUJIKOCTU
IpU NepeMenieHuu e€ ci1os rionanpio 1 M? Ha paccTosHue B 1 M co ckopocThio 1 M/c

[IpaBUIBHBIN OTBET: CONTPOTUBIICHUS.
Komnerenunn (uaaukaropsl): OIIK-1, OITK-2, OIIK-3.

4. KuaemaTtraeckasi BI3KOCTh 3TO COOTHOIICHHE KOA(P(UIIMEHTa TMHAMUYECKON BSI3-
KOCTH JKUIKOCTH K €€

[IpaBUiIBHBIN OTBET: ITIOTHOCTH
Komnerentuu (naaukatopsl): OIIK-1, OIIK-2, OTIK-3.

5. 3aKOH COXpaHEeHUs IUTSL UACAIbHOM KUIKOCTH:

2
£+V—+gh=c0nst.
p 2




[IpaBUIBHBIN OTBET: SHEPTUU
Komnerenuuu (naaukatopsl): OIIK-1, OIIK-2, OTIK-3.

3agaHus OTKPBITOr0 THIA C Pa3BEPHYTHIM 0TBETOM

1. Onummure nocaea0BaTeAbHOCTh YUCICHHOTO PEIIeHus 3a7aui 00TEKaHUs KpbLIO-
BOTO NMPOQMIIA TNIOCKUM PaBHOMEPHBIM TypOyJIEHTHBIM OTOKOM BSI3KOM HEC)KUMae-
MOM KUIKOCTH B ogHOM u3 naketosB CFD:
[IpuBecTH pacIMpEHHOE ONMCAHUE.
Bpewms Beinonaenus — 30 MuH.
OxupmaeMplii pe3ysbTar:
1. [TocTaHOBKA TMIPOIUHAMUYECKON 3a1a4H.
1.1.  Ob6ocHOBaHUE U BHIOOP YpaBHEHUS JIBHXKCHUS CPEIbl, 00TEKAIOIEH KPbl-
JIOBOM MPOUIIb.
1.2.  OOGocHoBaHME U BHIOOpP YpaBHEHUSI HEPA3PHIBHOCTH T€UEHUSI 00TEKAIO-
IIEH CPEIBI.
1.3. O6ocHoBaHKE U BEIOOP MOJIETTH TYPOYJIECHTHOCTH.
2. O6ocHoBanue 1 BbIOOpP nporpamMmmuoro komriekca CFD.
2.1. ITocTpoenue pacueTHO 00IacTH.
2.1. ITocTpoenue KOHTypa 00TEKaeMOro KPbLJIOBOTO MPOdHUIIs.
2.2. O0ocHOBaHKE U BBIOOP MOJIOKEHUS JIEBOM TPAaHUIIbI pacuyeTHON 00JIacTH.
2.3. O60ocHOBaHUE U BBIOOD TMOJIO0KEHUS MTPABOM IPaHUIIBI paCUETHOM 00JIacTH.
2.4. O60ocHOBaHME U BBIOOD TMOJIOKEHUS BEpXHEH U HIDKHEH TpaHull pacueTHON
o0JnacTu.
3. [locTaHOBKA IrPAHUYHBIX YCIOBHIA.
3.1. I'pannyHble yCIIOBUSA Ha KOHTYPE 00TEKaeMOI0 KpPbUIOBOT'O MPOQHIISL.
3.2. I'pannuHble yCIIOBUA Ha JIEBOM I'PaHULE pACUETHON 001acTH.
3.3. I'paHnuHbIC YCIOBUS HA NMPABOM rpaHUIIC paCUYETHON 00JIaCTH.
3.4. 'pannyHbIe yCIOBUS HA BEpXHEH M HIDKHEH rpaHUIaX pacyeTHOM 00J1acTy.
4. Hactpoiika nmapameTpoB COJBepa.
5. Hactporika MOHUTOPOB JJIs1 OTCJIEKUBAHUSI ONPEACISIONINX JaHHOE TCUCHUE
BEJIMYMH U KOHTPOJISI IPOLECCA CXOAUMOCTH PELICHMUS.
6. 3amyck coJiBepa Ha pelICHNE CO3JaHHON MaTeEMaTHYECKON MOJIEIH.
7. 3arpy3Ka MOJYYEHHBIX JaHHBIX B IOCTIPOLIECCOP IS IPEICTABICHUS TUAPO-
JTMHAMUAYECKON KApTUHBI TEUECHUS U aHAJIN3a PE3YJIbTaTOB MOJEIUPOBAHUS.
Kputepuu oneHuBanus:
— ypaBHeHus PeliHombca uist TYpOyJIEHTHOTO TEYEHHUS HEC)KMMAEMOM KUJIKOCTH;
- YpaBHEHHE HEPA3PHIBHOCTH T€UEHUSI HECKUMAEMOM KUIKOCTH;
— MOJIeJIb TypOyJIEeHTHOCTH MeHTepa;
— I'PaHUYHbIE U HaYaJIbHBIE YCIOBHS.

Komnerenuuu (uuaukatopsi): OIIK-1, OIIK-2, OTIK-3.

2. OnummTe NOCIeI0BaTEIbHOCTh YHCICHHOTO PEIICHHS 3a/1a4i TeUSHHsI TypOyJIeHT-
HOTO TOTOKAa BSI3KOM Hec)KuMaeMoil skxuakoctu B auddysope (B 0IHOM U3 MAKETOB
CFD):

[TpuBecTH pacHIMpeHHOE ONMCAHNUE.



Bpems BeimonHenust — 30 MuH.
OsxuaemMblid pe3yabTar:

1.

(98]

N

8.
9.

[TonroroBuTh B 0OJJHOM U3 rpaduueckux peaakropoB 3D Monens pacyeTHOM
00JacTH COOTBETCTBYIOIIETO TEUCHHUS,

. BeIOpaTh COOTBETCTBYIOIIYIO MAaTEMAaTUYECKYIO MOJIEIb TEUCHHUS,;
. Be1Opath 000CHOBaHHYI0 MOJIENb TypOYyJIEHTHOCTH;
. CO3/IaTh PACUETHYIO CETKY U BBIMOJIHUTH MPOCTPAHCTBEHHYIO JUCKPETU3ALIMS

pacueTHOM obacTu;

. 3anmmcaTh HavalbHBIC U I'paHUYIHBIC YCJIOBU, COOTBCTCTBYIOIIUC BXOAHOMY,

BBIXO/IHOMY CE€UEHMM 1 O0OKOBOM moBepxHOoCcTH nuddy3opa;

. HACTPOUTH MapaMeTphl peraTes;
. HACTPOUTb MOHUTOPBI ISl OTCIEKUBAHUS ONPEEIAIONINX TAHHOE TEYCHHE

BEJTMYUH ¥ KOHTPOJIS MPOIECCa CXOTUMOCTH PEIICHUS;

BEITIOJTHATH PEIICHUE MOTYyYHUBIICHCS MATEMAaTHIECKOW MOJIEITH

3arpy3HThb MOJyYEeHHBIC JaHHBIC B TOCTIIPOLIECCOP AJIS aHAIN3a PE3yIbTaTOB
MOJICIIUPOBaHUS (CPaBHUTH C pe3yJibTaTaMu (PU3UIECKOTO IKCIIEPUMEHTA).

Kpurepun ouenvBanus:

— ypaBHeHHUs PeitHonbca 11t TypOyJIeHTHOTO TeUEHHUST HECKUMAEMOM KHUIKOCTH;
- YPaBHEHUE HEPA3PBIBHOCTHU TEYEHHUSI HECKUMAEMOU KUIKOCTH;

— MOJIeNb TypOyJIeHTHOCTH MeHTepa;

— IPAaHUYHbBIE U HAYAJIbHBIC YCIIOBUSI.

Komnerenuun (uaaukaropsl): OIIK-1, OITK-2, OIIK-3.



Jkeneprioe 3aKioycHue

[pescrasnennmiii Gpong onenounsix cpejiers (nainee - DOC) no ducyunaune « Huc-
AeHNbIC MeNO0bI petiens 2UOPOaspPOIUNAMUIECKUX 3a0at 2UOPONIHEEMOCUCTIEM) CO-
orBeTcTBYET Tpebosanusm I'OC BO.

Ipennaracmbie Gopmbl M cpejicTBa TEKYIIEr0 M MPOMEKYTOYHOTO KOHTPOIS
4/ICKBATHBI LICNISIM M 3a/1a4aM pealiu3alMi 0CHOBHO# 00pa3oBaresibHOM IIPOrpamMMBI 110
Hanpasienno noarorosku 13.03.03 DuepreTHyeckoe MalIMHOCTPOCHHE.

Ouenounbie cpencTsa Juist TeKyIEro KOHTPOIs YCIIEBAaCMOCTH, IIPOMEKYTOY-
HOJ1 aTTCCTAlliK 110 HTOraM OCBOCHMUS JMCIHMILIMHEL H y4eGHO-MeToaHecKoe obecric-
MCHHE CaMOCTOATEIILHON paboTL 00yYaIoIIerocs MpeACTABICHEI B [IOJIHOM 00BeMe.

Buabl OLEHOUHBIX cpe/icTB, BKIIOYEHHBIE B [IPEACTABICHHEIA (omx, oTBEYaIOT
OCHOBHBIM NpHHLIKNIAM Gopmuponanus GOC.

Paspaboraunlit u npeacTaBneH bR 115 IKCIEPTH3DI (on orieHOYHBIX CpesICTB

PCKOMCHIYCTCS K MCNOJIL30BANHUIO B NPOLECCE TOATOTOBKH DaKkanaBpoB, 10 yKa3aH-
HOMY HaIpaBICHHMIO.

Ilpencenarens yyeGHO-METOIHUUCCKOM W

KOMHCCUYM MHCTUTYTa TPAHCIIOPTA U JIOTUCTHKU E.W. NBanosa




JInct n3MeHeHu U NOIIOJIHEHUN

Ne Buns! nononnenuit u Jlara u HOMep IpOTOKOIA [Moamucs (c

/T W3MEHEHUH 3acenanus Kadeapsl pactudpoBKOiA)

(xadenp), Ha KOTOpoM OBLIH |  3aBemyrolero kadenpoit
paccMOTpEHbI U 0J00peHbl | (3aBeayroniux Kadeapammn)
U3MEHEHHUS U JIOTIOJIHEHHUSI
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