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AKTUBHOCTb Ha popymax —
Ba)XXHasl YacTb y4eObl 1 nocrnenyroLlen
UH)XXEeHEepPHOU AeATeSNIbHOCTU CTyaeHTa

B cmamve paccmampusaromces Ho8ble MemoObl 8 UHIHCEHEPHOM 00pA308aHULU, ONUPAIOWUECs HA UCNONb30-
BaHUe MeMAMUYECKUX UHMEPHEM-(OPYMO8, NO3GOIOUUX OXBAMBIEAMb WUPOKULL KPYe Deuldemblx 3a0ay.
Ananuzupyromes OCHO8Hble MUNvl GOPYMO8, NYMu Ux pa3eumusi U 603MONHCHbIE CROCOObL UX UCTOTb30BAHUS 8
npoyecce 06paA308anUs 1 NPU HAYYHBIX ucciedoganusx. llpugoosmes npumepsl pewienus 3a0a4 u pabomul ¢
OAHHBIM MUNOM UHIEDPHEM pecypcos 8 Xooe yuebHotl desmervhocmu 6 Hayuonanvnom ucciedosamenbckom
yuugepcumeme « MOH.

Knroueswvie cnosa: unocenepnoe obpasosanue, unmepuem, Gopymsi, munsvt Gopymos, uHmepHem pecypcyl,
MOU, mamemamuueckue naxemel.

FORUM ACTIVITY AS AN IMPORTANT PART OF THE STUDY
AND THE SUBSEQUENT ENGINEERING PRACTICE OF THE STUDENT

This article examines new methods in engineering education based on the use of online forums that cover a
wide range of technical topics. Several major types of forums, their development and use in education and
scientific research are analyzed. The authors provide examples of problem solving and working with these
forums and other Internet resources in the educational process at the National Research University “MPEI".

Keywords: engineering education, the Internet, forums, types of forums, online resources, MPEI, mathemati-
cal packages.

CTyneHT, npucTynasi K BBITOJTHE-
HUIO PACYETHOTO 3aJaHus, MPEXIE
BCEro, HaBOJAUT CIIPaBKH, HET JIH TO-
TOBOH «pbiObl» — yiKE BHITOTHEHHOTO
W CJaHHOTO MPEMNoJaBaTe0 TaKOro
JKE FUTH TIOXOXKETO pacdera B BHIC
«TBEpAOI»
3aMMCKH, a elle Jydlle B BUJE BOP-
JOBCKOTO (haiima ¢ TOSCHUTEIHHOI
3anuckod w/uim (aitia ¢ cooTBeTc-

KOIMHM  TOSICHUTEIIbHOM

TBYIOIIMM PACUCTOM.
MoxHO oOuepenHON pa3 IOCeTo-
BaTbh HA IMOPOYHOCTb 3TOM MPAKTUKHU,
KOTOpasi ycyryOmWnach € pa3BUTHEM
MHQOPMALIMOHHBIX TEXHOJOTHH, ee
BPEIHOCTb M Ul CTYIEHTOB U TIpe-
noxasaresied. Ho MOXHO yBuUzIETh B
9TOM 3aBYaJIMPOBAaHHOM WIIM SIBHOM
CIHCBHIBAHUU M HEKOTOPBIE MOJIOXKH-
TelbHbIE MOMEHTHL. Bephnee, Tak —
HYXKHO 3Ty HpPAakTHKy HalpaBUTh B
MOJIOKUTENBHOE PYCIIO.

Jleno B TOM, YTO ONBITHBIA HHIKeE-
HEp, MPUCTYTAs K BBITIOJHEHHUSI HOBO-
TO 3aJIaHMsI WIIM K TIOUCKOBBIM HCCJIe-
JIOBaHUSIM, TaK K€ B IIEPBYIO OYEpe/ib
MIOUHTEpecyeTcs,
«PBIOBI» — «y)K€ BBIIOJHEHHOTO M
CIaHHOTO IIPENO/ABATEII0», Map/OH,
MIPOBEPEHHOTO BPEMEHEM pEIICHUS.
CTyneHT, HIryiid «peIoy», Mo CyTH,
UMHUTHUPYET OJMH W3 BOKHEUIINX ac-
TIEKTOB CBOCH OyIyIel MHKCHEPHOM

HET JIM TOTOBOH

JesITeNIbHOCTU. Tak 4TO Takoro cry-
JICHTa MOJKHO HE TOJIEKO TIOPyTaTh, HO
JTa’Ke U IIOXBAJIUTh.

B mHacrosimiee Bpemsi coznarenu
KOMHI)IOTepHI:IX HpO-
rpaMM CTald 3a00THTHCS HE TOIBKO
O pacHIMpEeHUH W COBEPIIECHCTBOBA-
HUU MHCTPYMEHTAJILHOW 0a3bl, HO O
HATIONIHEHUH TIPOTPAMM KOHMEHMOM,
BKJIFOUAKOIIIUM I'OTOBBIC pemeﬂym HIin

pacyeTHBIX

3aroTOBKH peHICHPIﬁ, OIIMCaHus TH-
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ITUBDIA 5a/1d"1 b PCLSJIYI“IHDIA UGJIabl)lA
Hayku M TexHuku. Ho Bce pemenus
HE OXBaTHUIlb. [IpUXOAUTHCS HE TOJb-
KO HAITOJHSTH MaKeT MpOrpamMM, HO 1
JieTIaTh CTaBKy Ha CCBUIKU Ha HYXKHBIE
JUISL pacueTa pecypchl, IpUBIIeKast s
9TOTO CTOPOHHHE (DUPMEI H...
0JIb30BATENIeH MaKeTa.

Tak, ecnmm B cpene Mathcad 15
¢upmer PTC (www.ptc.com), ¢ KOTO-
pOH IMJIOTHO COTPYIHHYAET MEPBBIN
aBTOp CTaTbH, BBHIOJIHUTH KOMAHIY
Knovel B w™eHo «/HCTpYMEHTH
(puc. 1), To OTKpOETCS BO3MOKHOCTD
MOUCKA peIleHUs] 3aJa4d B TEXHH-
yeckol Oubmmoreke ¢upmblr Knovel
(www.knovel.com), oqHIM H3 OCHO-
BaTeNeil KOTOpOW sABIsETCS BTOPOI
aBTOp cTaThu. JTa (upmMa wuMeeT
muneH3un Ha Oosee yem 5000 Hayd-
HO-TEXHUYECKUX CIIPABOYHUKOB W

CcaMHuXx

MOHOTpauil M0 Pa3IMYHBIM OTpac-
JSIM HayKH U TEXHHKH, KOTOpPbIE OHA
pa3MecTuiia Ha CBOEM caiiTe B BHE
pdf-caitnoB ¢ uHTEpaKTHBHBIME Ta0-
aunamu, rpaduKaMHe, ypaBHEHUSIMH
U UHTCPAKTHBHBIMU 0a3aMu JTaHHBIX.
MHorue pacyeTHbIe METOIUKH, OIH-

CadHbICU B JTVA JIICRTPURADBIA VISAAH=
SIX, JIOTIONTHEHBI TOTOBBIMH (haiiimamu
i maketoB Mathcad (www.ptc.com/
product/mathcad) n/nim ocodbom dop-
mare Knovel Worksheets (cm. Humxe).
B xonne 2012 . ¢pupmy Knovel ky-
nuna Gupma Elsevier (www.elsevier.
com) — OJJHO M3 KPYITHEUIINX B MUpE
9NEKTPOHHBIX M3/IaTENIbCTB.

B mento «IIpuctymas k padbore»
maketa Mathcad Prime (mocnmemmsis
Bepcuss Mathcad) ects anamormu-
Hasi komaHpaa «Pecypchl NpOEKTH-
poBanus» (puc. 2). Ho MBI cefiuac
aKICHTHpPYeM BHHMaHHE Ha JIPyroi
KOMaHJIE W3 3TOTO MEHI0 — Ha KO-
Manzne «CooOmmecTBo», Halpasis-
fomiell nonb3oBareneid Mathcad na
caiit PlanetPTC (www.community.
ptc.com) — Ha (hopyM MOJIB30BATEIICH
npoayktoB (pupmsl PTC, B wactHOCTH
nakera Mathcad.

IlepBBlil aBTOp 3THUX CTPOK YXKe
Gomee mecstu jer paboraer Ha (o-
pyme PTC [1] u Ha ero poccuiickom
agamore  (www.forums.exponenta.
ru), CO3JaHHBIM MpernoJaBaTeIeM
MBU H.A. Crnuunoit [2]. Ha momy-
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207 Views 21 Replies Latest reply: Oct 15, 2013 11:33 AM by Valery

O,

|2 ]
Valery Ochkov
5.516 posis since
Sep 26, 2008

Oct 13, 2013 10:50 AM

This question has been Answered.

Ad shoar

A = Zcm B = 28.7cm
WKy By Ky ) = (A - By - Eg) [B - Xy - 3g) min

Gaens Vausrs LI T e

(g %y mg Kg) = MhammzE|y, 3y ,0p, Ry, A

PS ALA=B x=A6

Attachments:

A Max-Box-Volumea xmed.zip (199.7 K)

One optimization problem

Do you know one symbolic solution of this problem?
See please one numerical solution in attach (M15):

= = | visgegayng)-oseaL
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Puc. 4. Hauano obcysicoenus na popyme PlanetPTC onmumusayuonnoii 3adaqu

JISIPHOM CaiiTe IPOrpaMMHUCTOB WWW.
cyberforum.ru takxke ectb (HOpyMsI
II0JIB30BATEJICH MAKETOB ISl MHXKE-
HEPHO-TEXHUIECKHUX PACICTOB, BKITIO-
yast u Mathcad.

OTMeTHM HEKOTOpble 0COOEHHOC-
TH 3THX (OPYMOB B TUTaHE HA3BAHUS
CTaTbH.

OdveHp MHOTO OOpameHu Ha
pycckosizbrunbie  (hopymbl  Mathcad,
VBHI,
«IIpemon manm MHE Takoe 3aJaHUe...
(cmemyer ¢oto KiIouKa OymMaru ¢ Ha-
LapamaHHbIM  3amaHueM). [lamassl,
KTO-HUOY/b pemute! A TO BbUICUY U3
yHHUBepa U B apmuio 3arpeOyt». I[lo-
JKEJIAaHUE TAKOMY «CTYIEHTY» HadaTh

HAYMHAKOTCA TIPUMEPHO Tak:

TaTh HA TaKUX (POpyMax U KOHCYIBTH-
poBaTh MOCETUTEIEH.

Jpyrasi kapTuHa HAOJIIOIACTCS HA
¢dopyme PlanetPTC. OcHoBHBIE ero
MOCETUTENH — 3TO MHKCHEPHI, perna-
rorrue B cpene Mathcad cBou mpocdec-
CHOHAJIbHBIC 3312491, CTOJIKHYBIINECS
C HEKoTOpoW mpobiemoit (mpodec-

CHOHAJIBHOW WJIM Cyry0O Marka/ioBc-
KOM) 1 oOparmaromuecs 3a TOMOIIHI0
K «MHUpOBOMY coo0mecTBy». EcTb
Cpean «B3bIBAIOMIMX O IMOMOLIN» U
CTYJZICHTBI, HO HX BOTIPOC 3a4acTyIo HE
OTJIMYUIIG 110 BHEIIHEH (opme U 1o
COZIEPIKaHHUIO OT BOIIPOCA 3PEJIOTO UH-
xeHnepa. Eciu aTo mpocsba o momorm
TIPY PeIICHUU Y9eOHO! 3a/1auH, TO HE
NepeKIaibiBaHne paboThl Ha UyKUE
TUIEYH, & IPOCTO MPOChOa O MOMOIIIH.

UYacro Ha popyme PlanetPTC 3By-
4yaT BONPOCH! IMOCTAHOBOYHOIO Xa-
pakTepa — BOT, MOJ, CTOJKHYJCS Ha
paboTe WM B YHUBEPCUTETE C TaKOH-
TO TMPOOJIEMON M HE 3HAIO, C KAKOTOo
KOHIIA K Hel mojioiTu. B aToM ciyuae
(opymMuaHe MOTYT JIaTh MO0 yXKe To-
TOBOE pEIICHHUE, JINO0 3arOTOBKY pe-
mienus B Buae Mathcad-daiina, mudo
CCBUTIKM Ha JIOKyMEHTBI M PECypChHI
WHurepHera, rae Ta 3a1a4a OCBELICHA
B TOM Wiu MHOU Mepe. 3areM cieny-
10T COBMECTHBIEC IIONBITKHU, YJadHbIC
U MEHee YJauyHble ee pelleHus, 00-
CYXKJICHHE HIOAHCOB 3aJIauM, CHATHE
C Hee OrpaHWYEHUl, CpaBHEHHUE pa3-
HBIX WHCTpyMeHTOB Mathcad mist ee
pELIeHUs U T.1.

Spxuit npumep. OnuH (QUHCKUHA
CTyA€HT Ha (OopyMe HONPOCHI II0-
MOYb  BBINIOJHUTH  MarucTepcKylo
paboTy, CBS3aHHYIO C HPOEKTHPOBA-
HHMEM II0JIBECHON KaHATHOM JI0pOru

e, phe.comy g ermatic

PTC
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M f -
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Hasg peajbHOCTh HEKOTOPBIX HAILIUX D P il Lift door (Raepe nucra) '
Imation: year ago "
UHTepHeT-coobmecTs. M3-3a 3TOro ks -
Math+Machine=Mathchine How to create 15 of dels in
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(cm. http://communities.ptc.com/
message/225351). J1o 3TOTo OH HaIIIe
Ha QopyMme 3aa4y O MPOBUCAHHUHU HE-
Harpy>KeHHOTo KaHaTa (enHas pyHK-
1LM1) ¥ B3s11 ee 3a ocHOBY. Popymuane
TIOMOIJIN 3TOMY CTYJICHTY BBIIIOJIHUTH
1 YCIICLTHO 3alUTHTh PaboTy.

Kpome nuckyccuii (Discussion —
puc. 3), Ha popyme PlanetPTC ects
U apyrue GopMbl MyOIUKaIHK:

e nokyMeHTsl  (Documents),
B KOTOPBIX Iocetutenn Qopyma
MyOJUKYIOT pe3yiabTaThl CBOCH pa-
OOTBI B OXHJAHUU €€ KOMMEHTH-
poBanusda. TyT, kak nmpaBuilo, caMa
¢upma PTC mnomemaer roroBbie
IIPOBEPEHHbIE pEMIeHUS TeX WU
WHBIX 3ajaud ¢ nomoinbio Mathcad
B PAa3JIMYHBIX 00JIacCTAX HAyKu MU
TEeXHHUKH;

e Onoru (Blogs) mns merambHOTO
00CYXICHHsI KaKOW-JINOO OTACIBbHOM
TEMBI;

* ronocosanus (Polls), mpu xoto-
pBIX TOceTHTeNb (hopyma NbITaeTCs
y3HaTh MHEHHE COO0LIecTBa MO Ka-
KOMY-JTH0OO BOMPOCY TyTEM Tepeunc-
JICHUS BO3MOYKHBIX OTBETOB, M3 KOTO-
PBIX HHTEPHET-COOECEAHNKH JOJDKHBI
BBIOpATh OJMH W/WJIM HAIHCAaTh KOM-
MeHTapuil. OTHAM U3 CaMbIX OypHBIX
OBUIO TOJIOCOBAHUE IO BOIPOCY, UTO
MHE Hy’)KHO B HOBOH Bepcuu Mathcad
(Mathcad Prime) u3 «craporo, 106po-
ro» Mathcad 15;

* ¢oroamsbomer (Photo Albums)
CO CHMMKaM{ 3KpaHOB JHCIUICEB U
pocTHIX (hoTorpadmii;

o anmMmaruu (Videos) mporec-
COB, CMOJICIIMPOBAHHBIX C IIOMOLIBIO
Mathcad.

Kcratm roBOpsi, BeTBM JHUC-
Kyccuit (campbrit pacmpoctpa-
HEHHBIH BHA OOWEHUS Ha Qopy-
Me — Ha OKT0pb 2014 T. MX HaKomHu-
JIOCH OKOJIO JIBYX TBHICSY) TaK)Ke MOXK-
HO JIOTIONHATH JOKYMECHTaMH, pH-
CYHKaM{ M aHUMAalWSAMH, BKIIOYas U
BHIC03AITUCH COOCTBEHHBIX PacCyk-
JIEHUI Tepel BCTPOCHHOM KaMepoi
KomrbloTepa. Bee aTo oboramiaer n
yIpouaeT ooIeHHeE.

OpgHa ©W3 caMBIX HMHTEPECHBIX
¢dopm pabotsl Ha (hopyme — 3TO cO-
3IaHHE M TOIJICPKKA COOCTBEHHBIX

I )T ®
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Overview (customize) [IERERTEL TV NG RIEEES] 1! 2) D (16) ik Polls W Reports % Videos
s Lol
Group Overview Recent Content
One Rocket Viakery Ochkow
& months ago by Vialery Ochioy @
Re: PLEASE HELP Mathcad 15 Corrupt file ERROR
"2 message by Vatery Ochkov  [K8)
T months age
Skydiver PR T
& months ago Y Vel g ty
| would like to collect here old and Dive ;
new Dynamic modals in Mathcad - § el a by Valery Ochkov @
chiniidh . 9o
models not only with links {as in
the group Kinematic models in .
Mathcad) but with forces too. Bouncing ball by Valery Ochkov @
Welcome! 1yearage
Owned by: oyl ELLEL by Valery Ochkov m
Valery Oehkov 1year ago
T Re: Roark's Formula help by Darefie W0

Puc. 6. Qopym: ounamuyeckue mooenu 6 cpede Mathcad
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2years ago

Iwould like to collect here
animations of Mathematical
methods in Mathcad

2 years sgo

Documents (17) ik Polls ' Reports
L]
Group Overview Recent Content

Spline interpol 1 ALMA ¢ A ]
1 year ago ‘ . @
Given-Find Block and Guess value 1 0
1 year ago Ochkov
Local & Global minimum of the function f{x, y) (nownck
MHHUMYMa Yy HKUMK) 0
2 years ago
Travaling salesman problem (3agava koMMuBoAKepa) by Valery 0]
2years ago Ochkov

Newton method of zero (root) finding (nouck Hyns
DYHKLUK MeToaoM HeToHa)

Fourier series (paanoxeHus B pag ®ypue)

by Valery
Ochkov 0

Puc. 7. @OpyM anumayust Memo008 YUCTEHHO20 peweHust mamemamudecKux 3a0au

2pynn. JI1000ii 3aperucTpUpPOBAHHBIN
MOCETUTENIb CcaliTa MOXET CO3/1aTh
Takoi CBOW COOCTBEHHBIN MHHH(O-
PYM ISl pelieHusi KOHKPETHOMW 3a/1a-
YU WIN IS OOIIEHUSI C KOHKPETHOH
TPYIIION JIOJEH, OTCEKasl OT Hee I10C-
TOPOHHHMX U MPUTIIAIIAS HYKHbIX.
Takoit MHUHHGDOPYM MOXET OBbITh
OTKPBITBIM JUUIsl BCEX IIOCETUTEICH
PlanetPTC — 3apermucTpupoBaHHBIX
UM He3aperucrpuposaHHbiX. Iloc-
JIeTHUE MOTYT Ha ()OpyMe BCE UNTATh,

HO HE MOT'YT OCTaBJISITh COOOIICHUS U
KOMMEHTHPOBATh Uy)KHUE.

UTto 0OBIYHO BBIICISIOT B TPYIIIHI?

Bo-nepebix, Ha PanetPTC ectb
TPYIITBI, OPUEHTHPOBAHHBIE HA HEKO-
TOPbIC HALMOHAIBHBIC S3bIKA — (hpaH-
Ly3CKUH, UTAbSHCKHUM, YELICKUH U T.11.
OCHOBHO} s13bIK (hOpyMa, €CTECTBEHHO,
AQHIIMKACKUM, U 9TO OTITYTMBAET MHOTUX
nonb3oBareneid Mathcad, He BromHe
BJIAQJICIOIINX JTHM SI3bIKOM MEXKITyHa-
pomHoro obmerns. Pabora Ha dopy-
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“ Discussions (1)

5 months ago

PTC INTEBRITY

Racant Contant L4

Circle in triangle - one numerical solution

PTC Community.

W VALERY OCHKOV YOUR STUFF

PTC ARBORTEXT

PTC ACADEMIC PROGRAMw MORE COMM

Documents (11) @Blog il Polls E Photo Albums

by Valery Ochkoy GJ

W Re: Pls Help Moment Diagram Y —— -
* 1 year ago :
Circle around an ellipse T
Tiencags by Valery Ochkov @
Sine N
3 e s by Valery Ochkov @
Modify € 8
L 4 ziir:yiguuws by Roman Dostal ‘
Super cyclold by Valery Ochiov @
| would like to collect here videos i
of the creating with help of
Mathcad Fine Math curves Ellipse by Valery Ochkav @
2 vears aoo
Puc. 8. (DOpyM.‘ Kpacuevle AdHUMUPOBAHHbLE MamemamuidecKue Kpusvle
R e cormmurities e com grous/aptimisation-with-mathed

I [ C PRODUCT & SERVICE ADVANTAGE

PTC MATHCAD » PTC WINDCHILL »

FTC Community >

Optimization with Mathcad

& Optimization with Mathcad

PTC INTEGRITY

PTC Community

G VALERY OCHKOV YOUR STUFF

PTC ARBORTEXT PTC ACADEMIC PROGRAMw MORE COMM)

Valery Ochkoy

Overview &% Members (7) ) Di i {5) D {12) & Reports = Videos
14
Group Overview Recent Content
Paper Folding NPT
B o orths a0 by AlanStevens @
.. Paper-Folding Problem e =
"W 7 months ago by AlanStevens @
; e Re: The problem with boxes - 1, 5, 21... by Valery @
- 7 months ago Oichikow
, Bodies with minimal surface by Valery @
! a ' Emonths age Ochbov
” . > " Re: Linear programming using minimize limitations by Valery @
B months age Ochkov
| would like to collect in this group
old and new tasks of optimization Transport problem with animation and... one paradox by Valery
by Mathcad Help (better with B maonths ags Ochkov @
visualisaticn).
o B 3D Steiner tree problem
od by: 1year age (y

Stainar fraa nrnhlam

Puc. 9. Qopym: onmumusayuonnvie anumuposannvie 3adaqu 6 cpede Mathcad

M€ — 3TO, KCTaTH TOBOPsI, M XOpPOLINE
YPOKHM aHIJIMICKOTO s13bIKa, O3 3HAHHs
KOTOPOTO HeJb3sl TOBOPHTH O COCTO-
ABIIEMCS HWHKCHCPE. BCHOMHI/IM, 4qTO
HAILIM OTEYECTBEHHBIC 3HAMCHHTBIC yye-
HBIE W WEKEHEPH! CBOOOTHO TOBOPHITH
Ha HECKOJIBKMX MHOCTPAHHBIX SI3bIKAX.
Bo-Bropbix, nmocerutens ¢popyma
MOYET OTKPBITh Ha HEM TOCTOSIHHYIO
WM BPEMEHHYIO TPYIILY JUI pele-

HUA KOHKPETHOH 3aJaddl C IIpUBIE-
YEHHHEM K 3TOH paboTe KOHKPETHBIX
moneii — paOOTHHUKOB TOJBKO CBOEH
(upMBI, HANpUMEP, UM BHEIIHUX JK-
CIIEPTOB, HE IOCBsIIast B paboTy moc-
TOPOHHUX.

B-Tperbux, 060co0neHHBIE TPYII-
IBl  CO3JAIOT IIPETIOAABATENN IIIKOI
W By30B, TpHUIalias B HHUX CBOUX
LIKOJIbHUKOB U CTYJICHTOB U pelas Ha

HUX y4eOHBIC 3aJ]a4ll — MPOBECICHUC
KOHTPOJIbHBIX,
BBIX, KyPCOBBIX U TUIUIOMHBIX PadoT,
nyonuKamus y4eOHbIX MaTepHalioB U
1.1. Kcraru, camast MaJieHbKasi CTPyK-
TypHasl sYelika MHOTUX HAIIUX BY30B
TaK ¥ Ha3bIBACTCS — rpymnmna. MoXHO
co3/1aTh OTJAEIBHBIC TPYIIIBI I pa-
OOTHI C OTCTAIOIIMMHU WIIH, HA000POT,
C MPOABUHYTHIMHU IIKOJIbHUKAMH U
crynerTramu. [Ipu 3ToM paboTy ¢ Tpo-
EUHMKaMH MOXKHO CKPBIBATh OTO BCEX,
a paboTy C OTJIMYHUKAMH, HA000POT,
[IPOTIaraH/IMpOBaTh.

Taxoii hopme paboThI HE Mpero-

BBIIIOJTHCHHUE  THIIO-

JlaBaTen JOJDKHBI YIUTh CBOUX CTY-
JICHTOB U IIKOJIBHUKOB, @ CTYAEHTHI
W IIKOJIEHUKK MOTYT CaMH Hay4HTh
npenonasarenei. Jleiro B TOM, 4TO
Hallla MOJIOJISKb YK€ JIaBHO MpaK-
THKYET 3Ty (QOopMy OOIICHHUS, CHISA
(«Oontas») Ha pasHBIX Yarax B CO-
IUaIBHBIX ceTsX. Jleno mpenongasa-
Telel — TMOAXBATUTH U TOJACPHKATh
9TO, MepeBe/sl KOHTAKThl M Ha yueo-
HBIE JIeTIa.

Hpyras ¢opma yueOHOU pabo-
TBI, KOTOPYIO IPAaKTHKYET II€pBOH
aBTOp CTaTbM, — 3TO pa3MEICHUE
JIEKIIMOHHOTO Marepuana Ha (opyme
PlanetPTC mms ero mmpoxoro 00-
CY)XICHUsI C KOJUIeraMH-Iperno/iaBa-
TEJIIMH CO BCETO CBETA M JUIS TTOCIIe-
JYIOLIEH JIEMOHCTpAlMy Ha JICKIUAX
1 ceMHUHapcKux 3aHarusix. OmuH u3
MIPUMEPOB TAaKOTO OOCYXIeHHs (pe-
LIEHUE OJIHOW ONTHUMM3AIOHHOW 3a-
Jlauu, CBSI3aHHOH C MPOEKTHPOBAHUEM
€MKOCTH MaKCHUMajbHOTO o0bema, a
TaKKe CPaBHEHHE AHAINTHYECKHX U
YHCJIEHHBIX METONOB PEILICHHUS) MOXK-
HO BUJIETH 37eCh http://communities.
ptc.com/message/223224. Ha puc.
4 moKa3aHO CTapTOBOE COOOIIECHHE
9TOTO OOCYXIeHHs, Hauyaroro 13 am-
pens 2013 r. Ha 15 ampens (gepe3 nBa
IHS) Ha 3TO cooOmieHue mpurren 21
OTKIIUK.

Kpowme Toro, aBrop co3nain Ha do-
pyme PlanetPTC cobctBennbIe 000-
COOJICHHBIC TPYMIBI C COOpPaHUSAMHU
MIPUMEPOB aHUMAIMH, CO3IaHHBIX B
cpeae Mathcad u ciyxammx i Wi-
JIIOCTPALIUH JIEKIIUH ¥ MPAKTHYECKUX
3aHATHH, a TAKKE VIS CAMOCTOSTEIb-
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HOW paboThl cTyneHTOB. [lepedpasu-
pysl CTapyro TIOrOBOPKY, MOXKHO CKa-
3aTb, 4YTO JIy4lIC OJAWH pa3 YBUIACTH
AQHUMAIIUIO, YEM CTO Pa3 YCIBIIIATh HA
JIEKIIMK PaccKka3 O JIAHHOM SIBIICHUH,
Teopeme, mpuodope. ..

Bor stu rpynmsl:

» Kinematic models in Mathcad —
KUHEMATH4YeCKHEe MOJEId B Cpejie
Mathcad (puc. 5), co3maHHbIc U aHU-
MHPOBaHHBIE C IIOMOIIBIO CPEICTB
pelLIeHUs] CUCTEM alredpandeckux
ypaBHeHui# [3].

* Dynamic models in Mathcad —
JUHAMHUYCCKUEC cpeac
Mathcad (puc. 6), co3naHHbIC U aHU-
MHUPOBaHHbIE C TIOMOIIBIO CPEICTB
pemenust cucrteM auddepeHnnas-
HBIX ypaBHEHU [4].

e Animation of Math methods in
Mathcad — apumanus METOZOB YHC-
JICHHOTO pEIIeHHsT MaTreMaTHYeCKUX
3amad (puc. 7).

* Fine Math curves in Mathcad —

MOJCIN B

KpacuBble aHMMHPOBAaHHbIE MaTeMa-
TUYECKUE KPUBBIC: IMKIOUJBI, JEM-
HUCKATHI U Jp. (puc. 8).

* Optimization with Mathcad —
OINITHMU3AIMOHHBIE AHUMHUPOBAHHBIE
3amaun B cpene Mathcad (puc. 9).

e Mathcad PM (Prime Minister) —
OITBITHl HAay4HO-(aHTAaCTUUECKOH pa-
601HI B cpene Mathcad (puc. 10); Ha
9TOM (OpyMe BBIKIAIBIBAIOTCS HE
MIPOCTO IOKEJNAHWs IOJIb30BaTeIeH
pa3paborunkam makera Mathcad mo
COBEPIICHCTBOBAHHUIO MPOTPaMMBI, a
SIKOOBI y’Ke€ TOTOBBIE ()parMeHTHI TIPO-
T'paMM, BBITIOJJHCHHBIC B HECYIIIECTBY -
IOILEH, HO JKeIaeMOM BEPCUM MaKeTa
[5].

» Mathcad Mad House — cymac-
memmuit oM Mathcad: cobGpanue
pacyeToB, MPHUBOJIIIMX I10JIH30BaTE-
neit «B crymopy (puc. 11).

Pabora Ha ¢opymax, KOHEYHO,
HE HCKIIIOYAeT M TPAAUIMOHHBIX, ay-
JTUTOPHBIX (hOpM pabOTHI CO CTyACH-
tamu. Ho cryneHueckas rpymnma mnpu
9TOM JIOJDKHA TEPHOJHYECKH COOH-
parbcst He B OOBIYHOM ayJIUTOPUH U HE
B OOBIYHOM KOMIIBIOTEPHOM KJIacce, a
B CIIELIHATIBHO 000PYIOBAHHOM ITOME-
LIEHNUH, TJIe €CTh BBICOKOCKOPOCTHON
Wi-Fi u cpenctsa BrIBOJa Ha 0O

tp: fcommuniies ptr.com/ groups mathcad-pm-prme-minister
I [ C PRODUCT & SERVICE ADVANTAGE y
G VALERY DCHKOV YOUR 5TUFF
PTC CRED »  PTC MATHCAD~  PTC WINDCHILL~  PTC INTEGRITY PTC ARBORTEXT  PTC ACADEMIC PROGRAMw MORE COMM|
PTC Community > Mathcad PM (Prime Minister)
@ Mathcad PM (Prime Minister) waestactiy: 2 g ago
Overview (customsze) 4§ Members (1) Documents (33) il Polls ¥ Reports:
- el
Group Overview Recent Content
ve VectoriMatrix functions  Ochkew @
e —~ - -— . -- 6 days ago
i ' ' ' 1
- Plot of Function-array N
Ratiraliiy by Valery Ochikev ({3
Electrical power in Mathcad PM by Valary Ochioow @
2 weeks ago ! ¥
How to get it?7 3| m
1 month ago ot b |
Minimize/Maximize in Mathcad Prime Minister by Valery Ochio @
2 months ago Sl i
Table TP ber
Sty oye by Valery Octicoy (3]
1 have a dream to work with a new Submatrix and Subvector by Vialery Dchikoy @
version of Mathcad Prime - § months ago il
Mathcad PM (PM - it's a Prime
Mathematics for example) Two very usefull boolean operators R
I will put fiction or real sheets of B it o by Valery Ochiov (8]
Mathcad PM with my wishes in this
grotip Disable / Enable in Mathcad PM e

Puc. 10. @opym: onvimul nayuno-ghanmacmuueckou pabomoi 6 cpede Mathcad

nifies pAT.com/grosps mathcad-paradomes

I [ C PRODUCT & SERVICE ADVANTAGE

PTC MATHCAD»  PTC WINDCHILL »

ymmamity > Mathcad Mad House

PTC INTEGRITY

%" Mathcad Mad HOUSB Latest Activity: 1 day ago

PTC Community

@ VALERY OCHKOV YOUR STUFF

PTC ARBORTEXT  PTC ACADEMIC PROGRAMw  MORE COMM)|

1 day ago

3 days age

3 days ago

geeing such answers n Mathcad..

Owned by: s

T months ag
Valary Ochkov T

§¥ Members (2)  <J Di D o) @ Blog ilhPolls E Photo Albums i
(o
Group Overview Recent Content

Ward #29 - Input - Output

Re: Ward No.2: h:=2 a:=2h a=2

Re: Ward #28 -

Ward #27 - One operator - two answers

1 months ago
Y Re: Ward #26 -
6 months ago
This is no a joke. | know several , .
people who are a |ittle crazy g Fe: Ward #25
T months ago

Re: Ward #24: Two values from one constant

Derivative

Temperature

Crazy Pi

Puc. 11. @opym: cymacweowuti oom Mathcad

9KpaH C pPa3HOOOpa3HBIX U pa3HO-
1aTOpMEHHBIX MOOMJIBHBIX  YCT-
POICTB CTYACHTOB M MpEroAaBaTelIs.
CTyneHTHI U IpenoAaBaTesb MOIKIIO-
YalOT CBOM MOOWJIBHBIE YCTpPOWCTBA
(HOyTOYKH, IUTAHILIEThI, CMAPT(OHBI U
mpou.) yepe3z VGA, HDMI (nopmais-
HBII{, MUHH, MUKPO) U JAPYTHe MOPTHI
K KOMMYTaTropy MpOeKTOpa, KOTOPhIM
VIPaBISeT MperoJaBareib, BbIBOMS

Ha OONBINION JKpaH WX IUIa3MEH-
HBI TEeNeBU30p KOMUU JHUCIIEEB OT-
JIENbHBIX CTYIEHTOB. B MockoBckoM
3HepFeTI/I‘-IeCKOM I/IHCTI/ITyTe, KCTaru,
YK€ TOSABUWJICS HEKHI 3a4aToK TaKoi
ayIUTOPUH. DTO OOBIYHBIA KOMIIBIO-
TEPHBIH KJTacC ¢ BEIXOIOM B IHTEpHET
U C TPOEKTOPOM, MOJKITIOYCHHBIM K
KOMITbIOTEpY npenojasares. [Ipermno-
JlaBaTeab C IOMOIIBIO CIEHUAIbLHOM
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Puc. 13. Cmapmosas cmpanuya catima snexmponnozo uzoamenscmsa Elsevier
€O CRUCKOM OHAAUH-UHCIPYMEHIO8

MPOTrpaMMbl  MOXKET HPOCMaTpHUBaTh
Ha CBOEM JIMCILICE JHCIUICH CTY/IEH-
TOB W TIPH HEOOXOIMMOCTH TeEpexBa-
TBIBATH Y CTYJCHTOB YIIPABJICHUE KOM-
MBIOTEPOM. MOXKHO paboTy JIr0OO0ro
CTyJieHTa C JI000r0 KOMIThIOTEpA I10-
Ka3aTh BCEM CTYICHTaM Ha OOJIbIIOM
sKpaHe. U e1ie «kcTarm» — B 3TOT Ki1ace
MHOTHE CTY/ICHTbI TPUXOMSAT CO CBOUMHU
MOOWIIBHBIMU YCTPOWCTBAMH U Ha HUX
BBITIOJTHSIFOT PACUETHBIC 33 [aHMUSI.

B UnrtepHere ecTb MHOIO «Mep-
TBBIX» TEKCTOB, IpaMKOB M TaOIHII
CO CIIPaBOYHOU HWH(pOPMAIUCH IS
WH)KCHEPOB M CTY/ICHTOB HH)KEHEp-
HBIX By30B. HO MOYTH HET «OKHBBIX)»
(dopMyI, 10 KOTOPHIM MOXXHO BECTH
MHTEPAKTUBHBIEC BEIYUCIEHUS [6].

dupma Elsevier/Knovel, o xoro-
pO¥i MBI YIIOMHHAIH B Ha4yalle CTaTbU
(cm. puc. 1), pazpabaTbiBaeT crieiu-

QIIbHBIA MHCTPYMEHT MO Ha3BaHHU-
em Interactive Equations (uHTEpak-
TUBHBIC YPaBHEHHS — CM. puC. 12),
TIO3BOJISIIOINMK BECTH HH)KCHEPHBIC
OHJIalH-pacyeThl Ha KOMIIbIOTEpe 0e3
TOATPY3KH  KaKHX-JIMOO  JIOTIONHH-
TEJIbHBIX PUIOKEHUH.

Hanee npuBogutcs (parMeHt
KHHATH TIEPBOTO aBTOpa CTaThH [7] ¢
OITMCAaHUEM JIaHHOH TEXHOJIOTHH.

®upma Knovel mo3Bomser 1mo-
CETUTEJSIM CBOETO CaiTa HE TOJIBKO
YUTATh TEXHUYECKUE CIPABOYHHKH,
HO M CKauMBaThb pacyeThl, CHAENAH-
HBIC C TIOMOIIBIO, HAPUMEP, TaKeTa
Mathcad. Ha caiit www.knovel.com
MOYKHO BBIMTH HENOCPEACTBEHHO W3
cpexsl Mathcad 15 (puc. 1).

ITonmp3oBarenn  Mathcad mepen
pelLICHHEM HOBOW 3aJauydl MOTYT I10-
UCKaTh TOTOBOE peEIICHHe Ha caiire

Knovel, e Beixons u3 Mathcad. [Tep-
BBII aBTOP KHUT'H aKTHBHO COTPYIHH-
yaet ¢ pupmoii Knovel n naxe nepe-
JaJ1 JUIsl pa3MelLCHHs Ha CaliTe WWW.
knovel.com HekoTOpble CBOM pacue-
THI (pHc. 12).

Kax MBI yXe OTMETHJIH paHee, B
2012 r. pupma Knovel crana gacteio
¢upmer Elsevier. Ha puc. 13 moxHO
BMJIETb CCBUIKY Ha caiiT www.knovel.
COmM B CITUCKE OHJIAIIH-MHCTPYMEHTOB
¢upmer Elsevier.

Ha caiite ¢upmber Knovel pazme-
IIEHBI OHJIaMH-UHC-
TPYMEHTBI, CPEIU KOTOPBIX €CThb TaK

COOCTBEHHEIE

HasbIBaeMasi OUOIUOMEKA YPAGHEHUTL
(Interactive Equations — puc. 14).

bubnnorexa ypaBHeHU# (QUpMBI
Knovel mo3Bosnsier He TOJNBKO HCKATh
W MPOCMAaTPUBATh T€ WU UHBIE (Op-
MYJIbI, HO ¥ UHTEPAKTUBHO paboTaTh ¢
HUMH [IPUMEPHO TaK, KaK 3TO JIeJIaeT-
cs Ha Mathcad Calculation Server, ko-
TOPBIM MOAJEPKUBAET IEPBBII aBTOP
crarbu. Ho Ha caiite Knovel moxHO
BBOJIUTH M CBOM COOCTBEHHBIE (hOPMY-
JIBL JUTSL TIOCJIC/IYIOLIMX PAacdeToB I10
auM. Ha mapt 2014 . B 6ubnmoreke
ypaBuenwuit hpupmer Knovel 6pu10 129
bopmyit: 39 Mo XUMUU U XUMUYECKIM
TEXHOJIOTUAM, 77 10 MexaHuke u 13
0 CBOMCTBaM MaTepHuaiioB (puc. 15),
a K MOMEHTY BBIXOJIa JTOHl KHUTH
B cBer (utonp 2014 1) ypaBHeHHit
JOJDKHO OBITH Oosee 600.

VY aBTOpOB cTaThbu €CcTh OOJIbIIHE
IUIAHBI ~ HAMOJHCHHS  OMOIUOTCKU
pacueramu. CtapT 3TO# pabote mana
myOaMKays pacyera MOLIHOCTH Ha-
coca B 3aBHCHUMOCTH OT MacCOBOTO
pacxozia BOIbI M Mepernaaa AaBIeHHs

= '0 http://app.knovel.com/web/index.v

[ Q Engineering Technical Refer... X

Interactive
Equations

Periodic Table

Excel Add-In

Add Knovel to
Search Bar

Desktop Widget

Puc. 14. Anmepaxmuenvie
uncmpymenmel pupmol Knovel
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Ha HeM (puc. 16-19) ¢ omopoit Ha
(YHKIMIO, BO3BPAIIAIOIIYIO IUIOT-
HOCTb BOJIbI B 3aBUCHMOCTH OT JIaBJie-
HUSI U TEMIIEPATYPBI.

Pacuer, moka3anHsIif Ha puc. 17,
cnenaH B cpeje makera SMath, koto-
PpBIif OecrIaTHO CKauMBaeTCs C Cai-
ta www.smath.info. ®upma Knovel
He cTana genarh ctaBKy Ha Mathcad
13-3a TOTO, YTO ATO JOBOJBHO JJOPO-
ro KOMMEpPYECKHI NpPOAYKT Ipy-
roii pupmer — PTC, xoTopsiii ume-
10T OTPaHMYEHHOE YMCIIO KIMEHTOB
Knovel. Kpome Toro, Mathcad ne
SIBIISIETCS.  CETEBBIM IPHIIOKEHHEM
u mocienHss Bepcus Mathcad —
Mathcad Prime mioxo HacTtpoeHa
Ha pabotry c¢ Mathcad Calculation
Server.

B wuHTepakTHMBHOM  pacyere
(puc. 17) ectp ckpwiTas 00macTh ¢
(dyHKLHMEH, BO3BpallalOUIed IUIOT-
HOCTH BOJBl B 3aBUCHMOCTH OT JaB-
JIEHUS U TeMIlepaTypbl. OTo o0acTh
packpbiTa W MoKa3aHa Ha puc. 18.
OTy W MHOTHE Apyrue MomoOHEIe
(YHKIMM MOXXHO CKayaTh C aBTO-
pckoro caiita http://twt.mpei.ac.ru/
rbtpp/Region. Tam ona nMeer ums
wspD1PT. Ecinu B nmenu sroii gpyn-
KUUU €IMHMIYY 3aMEHUTbh JBOMKOM,
TO OHa OyJeT BO3BpaIlaTh INIOTHOCTh
y)K€ HE BOJBI, a BOASHOTO Tapa,
CBOWMCTBA KOTOPOIO ONPEAEISIOTCS
HE TepBOH, a BTOPOif 001acThio Gop-
vy TAPWS-IF97. Ecnu B nme-
HU QyHKIMK OyneT Tpoilka, TO OHa
OyZeT OTHOCHTBCS K OKOJOKPHTH-
yeckoit oonactu. Ecnu tam Oyner msi-
TepKa, TO K 00JIACTH BOJSHOTO T1apa
BBICOKOM Temmeparypbl. UerBepras
obnacte Gopmymsinmu [APWS-1F97
OTIpeIeNIAeT CBOMCTBA BOJABI U BOMS-
HOTO Iapa Ha JMHUYU HACBIIIEHUS OT
TPOMHON TOYKH BOJBI JO KPUTHUEC-
KO TOYKH.

Ha puc. 17 MO)KHO Takxke BUIEThH
cinucok komana meniro DOWNLD,
T03BOJISTIOLIUX JIOTIOJIHUTEIIb-
HO CKayuBaTh (aliabl pPacUeTHBIX
nporpaMmm B Qopmare Knovel
Worksheet, Mathcad u MS Excel.
Ha puc. 19 moka3zaH COOTBETCTBY-
romuid Mathcad-pacyer mMomHOCTH
BOJISTHOTO Hacoca.
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Puc. 18. @ynxyus unmepaxmuenoii 6ubruomexu pupmor Knovel, sozepawaiowas
NIOMHOCMb 6006l (ROKA3AHA YACMb QYHKYUL)

B Oynymem B OuGnuoreke
ypaBHeHu#r Qupmsl Knovel mma-
HUPYETCS PA3MECTUTh (PYHKIIUH IO
CBOWCcTBaAM pabodYUX TeJ, TEIIOHO-
cUTeNeld W MaTrepuaioB TEIJOBOMH,
aTOMHOW U NPOMBIIUJICHHON 2HEp-
FeTUKH.

CBoiicTBa MHAMBUAYAJIbHBIX Be-

mecTB OyayT MpPOMUTIOCTPHPOBAHBI

NurtepaTtypa

NpuMepaMu UX UCIOIb30BaHUS TIPU-
MEpHO TaK, Kak 3TO OBIIO CIEIaHO
B OTHONIICHUU TJIOTHOCTU BOJIBI MPHU
pacdere MOMIIHOCTH Hacoca. bymer
TaKXke 3aJeMCTBOBAHA TEXHOIOTHS
0oOpaTHBIX BBIYUCIICHUH, KOTJAA, Ha-
TpUMep, U3BECTHA TUIOTHOCTH BOJIBI
U ee TeMIleparypa, a Hy>KHO OIpeje-
JINTH JaBieHue [6].

BbiBoa

Pabora Ha popymax maremaruuec-
KHX [AaKeTOB MOXXHO PaccMaTpuBaTh
KakK OJIMH M3 3TAIOB Mepexona OT Tpa-
JMIIHOHHOTO (ayZIMTOPHOTO) K «00a4-
HOMY» TEXHHYECKOMY YHHBEPCHTETY.
Ona OasupyeTcs Ha «ECTECTBEHHOM
CBOWCTBE IIKOJBHUKA M CTYIACHTa» —
TSIre K paboTe B COLMANBHBIX CETSIX.

MocnecnoBue-npumMmevyaHme

OnHO U3 TOCTIEACTBHI BHEAPEHUS B
Halry Ku3Hb MHTepHeTa — 3TO cTHpa-
HHE TpaHei MEeXK/Ty JTFOMBMH C BBICIITAM
oOpa3zoBaHreM U 0e3 OHOro. Pambiie
JUTSL TIOYYCHUsI 3HAHMH HY)KHO OBLIO
00s3aTeNIbHO TIOCTYTIaTh B BY3, YTOOBI
HUMETh JOCTYI K JIEKIMSM, y4eOHbIM
1 Hay9HBIM Omommorekam. Tereps ke
WHTepHeT 1o3BOJIsIeT UMETh ONepaThB-
HBII TOCTYTI K 3HAHUSM BCEM JKeJaro-
M. BenencrBue aToro ceituac oueHb
9aCTO MOYKHO BCTPETUTH BEICOKORPY/IH-
poBaHHOTO uYenoBeka (Tmpodeccrona-
n1a) 6e3 «KOpoueK» By3a H, YBBI, HEYYa,
TIPOCH/ICBILIETO 5 JIET B YHUBEPCHUTETE 1
TIOJIYYMBLIETO JTUILIOM.
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