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> TekyLwine 3agavm Halnx KNUeHTOB
— O deKTMBHOE YnpaBneHne pacyeTHbIMU AaHHbIMY

> 0630p pennsa Mathcad 15.0

> Yt1o ganbwe? CBeaeHna o Mathcad 1.0 Prime
— HoBbIN Nonb3oBaTenbLCKNN MHTEPdENC
— CBepeHus o penuse

> Bbixog penunda Mathad Prime 1.0

> 3aknto4yeHne n oTBeTbl Ha Balum Bonpochl




PlC

PaspaboTka KoHuenuusa u HdetanbHoe

TecTupoBaHue {loKyMeHTaLus
AHanu3 NMoaroroBka m

KauectBO
NPoEeKTUp. u nporoTun npou3BoAcCTBO

Tpeb6oBaHMN npopaboTtka 3akynku

Ona adppekTUBHOroO peLleHnst 3agad HeobxoanmMo HakanmeaTh AaHHbIE
pacyeToB, a Takke nNpu HeobxoanMMocCTH, ObICTPO NX pa3bICKMBATL U
NCroJsib30BaThb.

Mathcad gaeT ganbHeullee pa3Butne TeM aHHbIM, KOTOPbLIMU HE MOTYT
onepupoBaTtb CAD cUCTEMBbI, HO KOTOPbIe onpeaensT YCreLlHOCTb
paspaboTkm C NCNONb30BAHMEM NYHLLMUX NPAKTUK
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Pa3spaboTka, HakonneHne n coxpaHeHme AaHHbIX PTC

> O0beaHUTb BMECTe BCe AaHHble
> Wcnonb3oBaTb NO6Y0 MHOpMaLMIO

> ABTOMaTU4Yeckn obpaboTaTb geTtanu




OOMeH UHdopMaLMen ¢ Konneramu PTC

> [laHHble Bcerga nog pykom

> OBbMeHATb He0bX0aMMbIM YPOBHEM
NHpopmauum




[lporpamma

> TeKkyllme 3agavyum HaLUX KINUEHTOoB
— O deKTMBHOE YnpaBneHne pacyeTHbIMU AaHHbIMY

> 0630p penusa Mathcad 15.0

> Yt1o ganbwe? CBeaeHna o Mathcad 1.0 Prime
— HoBbIN Nonb3oBaTenbLCKNN MHTEPdENC
— CBepeHus o penuse

> Bbixog penunda Mathad Prime 1.0

> 3aknto4yeHne n oTBeTbl Ha Balum Bonpochl




O630p penunsa Mathcad - 15.0 PTC

v/ [o odmnumansHoro Beixoga penusa Mathcad Prime 1.0 Bbiwern
cneaywoLwunmn, TpaguunoHHbein penns Mathcad, B kKoTopom ByaeT 3akpbITo
OOSbLUMHCTBO N3 N3BECTHbLIXX OrPaHUYEHNN.

v [Nnannpyemas v byaywias yHKUMOHANbHOCTb
— [Moopepxka Windows 7
— [Moppepxka Microsoft Excel 2007
— BBepfeHue yHKUMM ANs pacyeToB Mo NilaHUPOBaHMKO aKcnepumMeHToB (design of experiments
(DoE))
— YrnybnenHast uHterpauusi ¢ KnovelMath (www.knovel.com)
* V|H>K€HeprIe N TEXHNYECKNUE CTaHOapThbl
— [lepsas uHterpauus ¢ True# (www.truenum.com)
° CI'IpaBOLIHbIe MaTtepuarsbl 1 Tpe6OBaHI/1ﬂ
— Ob6beanHeHHble cpeacTBa NULEH3NPOBAHUS 11 YCTAHOBKM
— WcnpasneHb! ownbKM B paboTe ¢ CUMBOSbHBIMU NPeobpasoBaHMAMU 1 NPOBNEMbI C
noTpebrieHnem onepaTMBHON NaMsITyH




[lporpamma
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Yto nanbie? PTC

Mathcad prims 10

v/ HeobxoomMmo OOCTUrHYThL GanaHca mexay yCeunusamu, aatpadnBaemMbiMy Ha TPEX
HanpaBneHusx

PeweHue 3agay

Mounck n HakonneHwue
Ucnonb3oBaHne AaHHbIX
JaHHbIX

Mathcad Prime 1.0 pa3paboTaH Ansa A4OoCTUXKeHUs 3Toro 6anaHca



YTto panbLue?

PTC
Mathcad Prims10

*Yp00HOE pefakpoBaHue popmyn
*#cHble coobLLeHna 00 oLLmbBKax

+[lpamad focTyn K AaHHbIM

+Y06Hble cpeacTBa padobIT ¢
mMaTtpulamm

*HoBbIV UHTEpdenc

Document-centric interface

Automatic snapping to grid

—1

PDF or XPS

Publish a copy
or XPS file.

*[nasatowmn nHTepgenc «[1naHnpoBaHue aKCnepumMeHTa

[TpoBepka AaHHbIX *BknoveHHbIN sketcher

JlyyLian 6asa faHHbIX *KOHTpOnb AOCTyna K AaHHbIM

e vama nuiiaHd2amnnradisal osaronoBKM 1N 3akKnvyeHnda
+Ya06Hada pabota c faHHbIMK
*BblBO/J, CUMBOINbBHbIX €AUHUL
+CoxpaHeHue JaHHbIX

PeweHu
\e

AdhekT ot
Nony4eHHo Windchill x

=
¢ B
YnydweHue

; <’ CYLLEeCTBYHOLUX
W' MHTerpaumm!



Yto nanbie? PTC

Mathcad prims 10

v [okymeHTaums n pokyc Ha pacyeTtax

v YoobHasa pacyeTHasa cpena
— bbicTpoe 1 nerkoe opopmIieHne pacyeTos :
» XuBas, nerko yutaemas MaTeMaTUKON
* TeKCTbl, PUCYHKK
* [padmkn, matpuupl, Tabnuupl

v YOobHble nHTepdenc nonb3oBatend
— PelleHne MHXeHepHbIX 3aaad B yA0OHOW 1 3HAKOMOW cpefe

v/ Llnpokne cpeacrtea maremaTMyecKkoro aHanmsa
— Bbonee 600 no 06paboTke AaHHbIX M aBTOMATUYECKOMY

nogbopy eanHuu,
.
@ M & Mathcad Prime
Math Functions Data/Matrix Plots Calculation Formatting Document Integrations Getting Started
[x+y =1 "—'_—' Text Block @)z +{) Group Left m \3/' ﬂ T (@ Ew Unit Sys
[A] Text Box + Group Right b Base U
Math Solve Delete Group - Units _ Operators _ Symbols _ Constants  Labels Subscript
Block  aa) Image | Reverse Group {none) ~
i Regions Term Grouping Operators and Symbols




Yto panbLie? PTC

Mathcad Prims10

v ABTOMAaTM4yeckoe AOKYMEHTUPOBaHME Pe3yI

v’ YoobHasa pacyeTHasa cpeaa
— bbICTpoe 1 nerkoe opopmneHme pac4eToB:
* )KVIBaﬂ, Nerko YnTaemad MmatemMaTuka
* TeKCTbl, PUCYHKY
* [padmku, maTpuLbl, Tabnuupbl
— YnobHa ang pelleHne UHXeHepHbIX 3aaay

v MolHble cpeacTsa Ans matemaTuyeckoro

aHanumsa
— bonee 600 dyHkumna ons 0bpaboTke AaHHbIX.

<} &
MaremaTuyeckue ] CYHKUMN [arHee/MaTprua Fpaduku Pacuer QOpMaTUPOBAHKE onym
|—-’ M| 2 Brokrexcra DYNNUPOEATH AEEble I ]
iz |z (] .
o b—! A ]| Tekcrosoe okro sroup Right e
Marematrueckne baok ‘ AAANTE MpynnupoEaTh z A Operators and 5 : s [paeka
pewerus M PucyroK 0BABCTE O6paTATS FpYTINy - m_[ .] -

Obnacm h prnnnpoa(a 3NEeMEHTOB



INTnyHasa npon3BoaUTENBHOCTb PTC

ERGRE 06/08/10 Multi-function-aperture-step.mcdx
> CpoenaH anst UHXKeHepoB oo icapit e B Snai bl e e P
_ RiCh numeric |ibrary ape:,tuoride‘,ﬁg"n, utilized in our B100-base lens designs.
— AsTomatunyeckas pabora ¢ eauH1LaMK ¥
— BekTopbl 1 MaTpuLbl, UMNOPT M 3KCMOPT AaHHbIX =
— Ipacpuku (2D, 3D) =51 e
— Peuwwenue niobbix 3apay (ODE, PDE, 3apauu o) g |
onTMMM3aLmK) -
> OCHOBHbIE XapaKTEPUCTUKU R it
— Jlerko BocnpuHUMaemMast MHopmauwms I ek T IR 4 E o0
— OO0blyHaa MaTemaTiyeckas 3anuch o e oo S - o]
— YRoGHbIi UHTEPdEiC 1
M~=[0.092m 2325 ™ 132 225 M= ’;:z s
> lLlnpokne BO3MOXHOCTW ANA aHanasun (419" <[6 2325 127 0305] ™ ] T
— OpfHo cpefcTBO A4St NOATOTOBKM TEKCTOBOM,
rpadomyeckon 1 MaTemMaTU4eckon MHgopmaLmm !
— MoxeT npoBoANTb NOYTH NHOObIE YNCTIEHHBIE U1 0 =i
CUMBOITbHbIE NMPeobpa3oBaHis L]
> Jlerko nepenaet nMHpopmauuo - | | .
— Jltobyto NOAroTOBEHHYHO MHGYOPMALMIO MOXHO o ()
T1erko HayaTb 1Cnosb3oBaThb B paboTe = fuor kA el




[porpamma PTC

v’BBeaeHune
— WcTopus Bbixogda

— CrtpaTterus paspaboTku 1 cnocobbl no;
— HoBbIN penus

JO Bessel 24 ‘&H Design of Experiments ' 28. Image Processing ¥ §} Solving
boxplot | « fons ¥ [3 Probability Distribution ¥ /i) Statistics
A/ Data Analysis e boxwil

f:"' Curve Fitting and Smoothing ~

o A P o ;i v [ vtartae and Matrix *

Untitled

v’ O630p Mathcad 15.0
— HoBble BO3MOXHOCTH

— WHTerpaums ¢ apyrumum nporpammamu
— [loopepka HOBbIX NaTopPMm

v HOBbI€ LIEHbI, YCNOBUS, MaKETbI U

~ - - - -’ I



HoBble TpeboBaHnsa PTC npu odpopmneHumn 3akasa PTC

Family v Product QryY
v HoBble nmMeHa B Ha3BaHUAX NakeToB EiteStonet_lidindual N :
— JlnueHaun «Single User» «Enterprise» Upgrade from Single User Tier 1 1
Upgrade from Single User Tier 1 {no maintenance) 1
n «VO|Ume» 60” blLLEe HE CyLLl'eCTByeT Upgrade from Single User Tier 2 1
Upgrade from Singie User Tier 2 {no maintenance) 1
- BMeCTO HUX €CTb [1Ba KOM6MHaL'|MM - Upgrade from Single User Tier 3 1
° Mathcad Professional Upgrade from Single User Tier 3 (no maintenance)
5 pack 5
_ Ind|V|d Ual elearning bun 1
Float 1
— Float Upgrade from Single User Tier 1 1
_ GIobaI Upgrade from Single User Tier 2 1
. Upgrade from Single User Tier 3 1
 Mathcad Educational Upgrade from Locked 1
o 5 pack 5
— Student edition o %/ :
— Professor edition :Jigflade il F':a* :
Global - Restricte 1
— University edition Upgrade from Float 1
Education Student Edition 1
v 10
25
50
100
500
Professor Edition - Individual 1
Professor Edition - Float 1
University Edition v 10
v 25
50
100
500
16



HoBble TpeboBaHnsa PTC npu odpopmneHumn 3akasa PTC

v’ C 5 niona 2010 roga ueHbl Ha nnaesatowme nIMUe3Hnn ans npeanpuaTmmn

MOBbICUJINCbH
— [loBbicunuck Ha pubnuautensHo Ha 20%

- Ll,eHbI Ha NUUe3Hnn an4d y‘-le6HbIX 3aBefeHuUn NPaKTU4ECKN HE USMEHUTTUCH

v’ Extension packs n Engineering Libraries 6onbLue He npogatTcs

— BMecCTO HKX NpeoCTaBnsSeTCs CO CKUAKON (MPU HanUuum TEXHUYECKON NOALEPXKKM) JOCTYN K
Knovel Math

v/[losiBunock HoBoe npeanoXxeHne no obyyYeHnto Yepes MHTEPHET — eLearning
— Mathcad Professional Individual + eLearning = ckugka 25%!



Kak nakeTupoBKY MOXHO MPEeAnoXnTb 3akasyunky PTC

v/ Buabl nuueH3na Ha Mathcad FCith Eherne
— Professional
* |ndividual
* Floating
* Global
— Educational
 Student
* Professor
* University

st WML i




HoBble nakeTbl (BapmaHTbl) O4na obpasoBaTenbHbIX PTIC
yydepexageHum

v/[lonutuka nuueHannm Ha Mathcad gns obpasoBaTernbHbIX OpraHu3aunm

— Student Edition

« TornbKo [nsi MCMOMNb30BaHNS Ha KOMMbIOTepaXx, MPUMEHSIEMbIX ANt 0ByYeHuUs CTyAEHTOB B Knacce.
MpenocTaBnseTcs TeXHUYeckas noaaepxka

— Professor Edition
e Tonbko ana HeKOMMep4eCcKoro UCrosib3oBaHUA rnpu nposeaeHnm VICCJ'Ie,EI,OBaHI/II7I uinnu o6yqu|/|;|
— University Edition
* Tonbko Ana ncnonb3oBaHMA Ha KOMbOTEPAX, NPUHaanexallnx yqe6Homy 3aBeleHNto npu
npoBeaeHnn paboTbl B Knacce



HoBble ycrnoBusi, KOTOPbIE MOXHO MPeaSIoKNTb

PTC
3aKas4ynky

v/[lonutuka nnueH3ann Ha Mathcad onga gomaluHero ncnosnb3oBaHUA
— [loma nnueHsnn MoryT KCMonb30BaTLCA TOMBKO TEMM NOSb30BATENAMMU, HA KOTOPbIX OHU
3aperncTpupoBaHbl (KOTOPbIe UX KyNumi)
— JlnueHann Professional MoryT ncnonb3oBaTtbCa oMa B KOMMEPYECKMX Liensix
— Mathcad Professional
* Individual — gaeTcsa ogHa nuUeH3nsa ans goMa
* Float — naetca oBe nuueH3wy Ans goma
* Global - gaetcs aBe nuueHsuu gns goma
— Mathcad Educational
* Student Edition — H1 ogHOM NUUEH3NUK HE daeTCs
* Professor Edition — gaetca ogHa nuueH3usa ans aoma
« University Edition — gaetca 1 npodeccopckas
nmueHans Ha kaxable 10 nuuyeHsuin University
— Pro/ENGINEER package

* Ha kaxgyto nuueHsno Mathcad kynneHHyto B cneumanbHOM KoMnsekce ¢ Pre
TNLEeH3nKn

20



HoBble TpeboBaHMA Npu opopmMeHumn 3akasa PTC

v/ TexHnyeckasi nogaep)kka BkroyveHa B nobon naker!
— Penu3 + LieHa Tex Noaaepxku = LieHa Ha 0aHO paboyee MecTo

14.0 15.0
SFT MINT Total SFT MNT Total
S 1;295:| § & S 1,195 | $ 955 | § 240 S 1,195
— [lonb30BaTEs w1 Ui iRADI HUAVIVIATE 3a 4 TU UK TH1d 171 LSHDI VI IURYIIan IU)LHML‘leCKny

NOAAEPXKY
* YBepeHHOCTb B Be3onacHoOCTM BnoxeHHbIx cpeacTs B Mathcad (cBoero poga ctpaxoBka)

— TexHuyeckune BONpoChI
— BoamoxHble owmnbkn B koae
* bonbluas akoHOMMS Npu NPMoBpETEHNN CreayoLWmMX Pesms3oB

21



[lporpamma

> TeKkyllme 3agavyum HaLUX KINUEHTOoB
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PTC
[Mporpamma

>Tekywme 3agaym Halmx nonb3oBarenen
AhchekmusHoe ynpasrieHue pacyemHbIMu 0aHHbIMU

>0630p penunsa Mathcad - 15.0

>YTto ganbwe? O6wume ceegeHnsa o Mathcad 1.0 Prime
Hoeas apxumekmypa u npuHyun paboms|

bonee anybokue ceedeHu 0 bema penuse

rainfall (in) ° ‘

snowfall (in) L5
———————— 14

Jan Feb Mar Apr May Jun

months
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What is Mathcad PT1C

> Mathcad, a PTC® product, is the industry standard software for engineering
calculations. Its easy-to-use live, units aware mathematical notation,
powerful capabilities and open architecture allow engineers and
organizations to streamline critical design processes.

Mathcad presents calculations, text and images in an understandable

format, enabling knowledge capture, reuse and design verification which
results in improved product quality with faster time-to-market.

24



Mathcad Strategy

Overview

> Next generation of Mathcad is evolving to
support the three basic strategic customer

needs
— Personal productivity
— Collaboration
— Process

> Productive engineers need best in class
engineering calculation software

> Communicating results is as important as .

calculating them

> Engineering activities do not happen in
isolation, but as part of processes that
support business initiatives

* PDS Product

PlC

Personal

» Desktop Product
Strategy

B S “ ./,.f""

Mathcad
Collaboration

» Multi-product
Strategy

Process

Strategy

25



Mathcad Strategy (Personal Productivity)

PtC

> Engineering-focused
— Rich numeric library
— Support for units
— Vectors and matrices, data import and export
— Plots (2D, 3D)
— Solve blocks (systems of equations, ODE, PDE,
optimization problems)

> Intuitive
— Easy to use

— Easytolearn
— Standard math notation
— WYSIWYG interface

> Comprehensive

— Combines live math, text, graphics, programs, etcin a

single readable form
— Powerful numeric and symbolic math
— Manages units automatically

> Self-documenting

— Traceable, readable form for verification & re-use ™~

ERGRE 0s/08/10

Multi-function-aperture-step.mcdx

The following document outlines the funcdamental design requirements for the P511-A
aperture design, utilized in our B100-base lens designs.

2:=0,0.5..3
2

...........................

g e i e
xr
cos|2 -
3
02m 6™ 12 23s
s
9.2 cm 5.2mph 132 22s ::‘(lm 3325
I ; (| 0O ()| 2:825| m
Mi=l  6in 50™ 140 015 min| MV =|o0a|™ M= ar
4 0.15 0.305
1t
0.15m 1 175 0.08 hr
s
o 23.00
- 4
My==|0002m 2325 ™ 132 22 s M| 220010
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T 288,00
(M) =Je 2.325 1.27 0.305] ™ M, =T7.874in
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]
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:
4
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Author: Mark A, Walker
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Mathcad Strategy (Collaboration) PTC

Mathcad's comprehensive approach helps content sharing and communication

> Standard math notation
— Don’t need to know Mathcad to
understand Mathcad documents

> Comprehensive support for units
— Explicit units reduce unit assumption
errors across cultural boundaries

> Document oriented approach
— Mathcad worksheet calculates results and
communicates ideas at the same time

> Visual presentation features

— Use of integrated images, texts, and plots
helps communicate ideas more clearly

27



Mathcad Strategy (Collaboration)

PtC

Mathcad product-based integrations enable better collaboration

>

Other analysis, CAD, FEA, raw data
sources tools and applications

Content sharing with MS Office (Excel,
Word, PowerPoint)

Manage content in SharePoint,
worksheet associations in ProductPoint

Manage, search, route content, and
access viewables in Windchill

(future) Enable common math language
protocol for cross-application sharing

(future) Combine social networking with
product development in SPD

(future) Web-browser calculation delivery

(future) Collaborative enhancements
such as rights management, real-time
worksheet collaboration, etc

28



Mathcad Strategy (Process) PTC

Mathcad is an integral part of PTC S Product Development System

> PTC Value Roadmap enables alignment of engineering and corporate
goals

PTC Value Roadmap «

In|t|at|ve5<—> e
Processz 1_,;_ = »

i FIPT ) PR Hgl ] Fr i fefl il 7i7 0t
/7] il / /11 / TIPS 177871711807 ]/
¥ ¥ # L | { 5§ 7 ' 587 P o [ F, / [ 4] I / 7
i i/ 1117 41 it / !/ {7 /7 /
/‘ / A/  ; {17 / e / ’ ”1 J / /’ / / 7 / /7 7 7 ./
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Mathcad Strategy (Process) PTC

Product development processes across different organizations
V¥ Organization p Plan p Concept ‘ p Design ‘ p Validate ‘ P> Production ‘ p Support

Portfolio Managemen;c
Management Program Management
|

Project Management |
Regulatory Compliance

Quality & Rellablllty Management

Change and Conf iguration Management

Sales L Proposal Response . | ‘

& Mktg Requirements Capture and Management Process
Concept Development | m p roveme nt
Fnaneenng EEBIEE opportunities
Detailed Design
Verification and Validation for Mathcad
Variant Désign & Generation '
Design Outsourcing ; |
Sourcing *\ Early Sourcing | . |
AW N Component and Supplier Management
— | | |
Manufacturing o Manufaclzturing Process Managen|1ent
- Tooling Design and Manufacture ‘
(L) Manufa<|:turing Outsourcing |
. | |
Y o= . Product Support AnaIYS|s & Planning
Service Technical Information Creation & Dellvery
Performance Analysis & Feedback

30



Mathcad Strategy (Process)

Mathcad worksheets / models are used in the following practices to...

> Requirements Flowdown .
— Derive lower level requirements from system or product requirements

> Design Studies and Tradeoff Analyses
— Perform what-if analyses and conceptual design studies

> Standardized Engineering Calculations
— Apply industry- or company-derived best practices and engineering models

> Work Practice Standardization
— Standardize work-flows, including design development and sign-offs

> Efficient Design Review
— Establish a readable and traceable design review process

> Frontloaded Simulation
— Provide inputs to, and document results from system simulation models

> Associative Simulation & Design
— Associate worksheet inputs and outputs with other simulation models

> Requirements Verification
— Provide readable analyses at each step of the requirements verification process

> Design Validation®
— Post-analysis design documentation, validated against higher-level requirements

PtC

31



Mathcad Prime 1.0 PTC

First release of the next generation Mathcad

> Redesigned, re-focused user-interface (CHO e —

Wath | imalops  Fotons  Mavosfabes  Fos  fomatng  Colukbon  Doament Getg Sated ?

m ntssens
s Unit

— New task-based look and feel =l RO 00 E =

Bock ) nage frone} ) pase

Ragers Orestor s 5o

— Improved usability and learnability e -

> Why — To address the challenges e
— Engineering focus — engineers were spending too much | =.
time doing non-engineering work o
 Formatting pages o

 Rewriting equations .

» Managing headers and footers -
* Moving objects =

— 15 minute problem — want users to feel comfortable and ?&

-
productive within 15 minutes of using the product IR
/ repace i Opties o & ——§—— @]

32



Mathcad Prime 1.0 PT1C

First releasé of the next generation Mathcad

> Focus on engineering while creating a design
document

> Document-centric environment
— Create complex, professional engineering design documents
quickly and easily

> Advanced engineering math exploration
— Display, manipulate, analyze and plot your data with full unit
support throughout the application. Access over 600 e

functions -
> Usable, learnable interface e
— Explore complex engineering calculations in a familiar, o
user-friendly enviornment wm

fulfact hot Calculation

33



Mathcad Prime 1.0 (Features)

Feature highlights MDE8=~
Math Input/Output Functions Mat
> Task-oriented Ul >4 1 7210 o S T -
> WYSIWYG document editing — f““ R oo
,@; E_ Bar T C‘bluﬁﬁace .
> Comprehensive support for units [« s 22| o2
# Comp) e
[‘_IlErrorTrace
H . . . #  Curve|
> Rich numeric function library 5 st [ toxToce
+ Datal 1_“ Effects Trace

> XY, polar and contour plots
> Worksheet include
> Legacy worksheet converter

> PTC product integration
— creo elements/pro
— Windchill
— Whidchill ProductPoint

Functions v X
o

@‘h

Bessel

Complex Numbers

[# Curve Fitting and Smoot!
Data Analysis

= Design of Experiments
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What People are Saying About Mathcad Prime 1.0

“The tutorials are simply brilliant ... They are easy to
follow and quickly invoke relevant software capabilities.
The new matrix selection and setup is vastly superior to
the previous Mathcad releases. Easy and user-friendly +
intuitive. The plot/graphing is also brilliant.”

-Martin Van Wyck,

Project Manager — Metallurgical processing, Bureau Veritas
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