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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[{eap10 OCBOCHUS AUCIUILIMHBI (MOJTYJISI) SIBIISICTCS:

- (opmupoBaHMe y CTyIeHTa KOMIIETEHIIMA B O0OJACTH TPUMCHEHUS
BBIYMCIIMTEILHBIX METOOB JIJISl PEIICHUS MPUKIAIHBIX 3a7a4, aITOPUTMUICCKUAX
SI3BIKOB ¥ MHTETPUPOBAHHBIX TIPOTPAMMHBIX CpEl JIJIs peaan3alliid COBPEMEHHBIX
METO/IOB YHMCJICHHOIO aHaJIN3a.

3agayamMu JUCIUTIIMHBI (MOYJIs) SIBIISTFOTCS

- HW3YYCHHC KIACCHUYCCKUX W CIICIHAJIBHBIX pa3/elioB MAaTEMAaTHKU IS
pa3pabOTKH MaTeMaTHYeCKOW MOJEIN IPEAMETHOH O00JIaCTH M HW3y4acMOro
00BEKTA;

- 00y4YeHHE CTYICHTOB UCIIOJI30BAHUIO TTAKETOB MPHUKIIATHBIX TTPOTPAMM JIJIs
pEIIeTHUS HYYHO — TEXHUUCUKUX 3a]1a4;

- (hopMHpoOBaHHE Y CTYJICHTOB KOMIUICKCHOTO IMOJX0/1a K PEIICHUIO 3aa4H,
00€eCTICYMBAIOIIETO UCIIOJb30BAaHUS BCEX JOCTYITHBIX CPEJICTB U TEXHOJIOTHI.

2. [Inanupyembie pe3ynbTaThl 00YUEHHS IO TUCHUILIINHE (MOIYIIIO).

[lepeuenb GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmbl (KOMITETEHIINIM) B PE3ysibTaTe 00yUeHHUS 10 AUCIUIUINHE (MOIYIIIO):

IIK-3 - Ymerp pa3pabaThiBaTh METOAWKH BBHIMOJHCHUS aHAJTUTHUECKUX
paboT; IUIAHUPOBATh, OPIrAHU30BBIBATh U KOHTPOJIUPOBATH AHATTUTUYECKUE PAOOTHI
B MH(OPMAITMOHHO-TEXHOJOTUYECKOM ITPOEKTE.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJIII0) MPEIOIaraeT, 4To M0 ero pe3yabTaTaM
oOyyJaromuiics Oyer:

3HaTh:
- CETEBbIC IMAKEThl MPUKIAIHBIX MPOTrpaMM, HCHOJIb3YEMbIE Pa3IUYHBIMU
pOorpaMMHbBIEC CpeJlaMU JIJIs peaTu3allii YUCICHHBIX aJlTOPUTMOB.

YMeTh:
- TPUMEHATH CETEBbIC IMAKETHl MNPUKIAAHBIX TPOTPAMM IS PEUICHUS
HAYYHBIX U UHKEHEPHBIX 3a/a4.

Baaners:
- mH(pOpMaIIMEl U3 Pa3IMYHBIX HCTOYHUKOB, BKITIOUAsI CETEBBIE PECYPCHI CETH
HHTepHeT, 1is pereHus npodecCHOHAIBHBIX U COITMAIbHBIX 3a/1a4.

3. O6beM AUCIUTLIUHBI (MOIYJIs).

3.1. O0mas Tpy10eMKOCTb JUCHUIUIUHBI (MOYJIA).



O6mast TPyJIOEMKOCTh AUCHUILIMHBI (Monynsi) coctaBisier 4 3.e. (144
aKaJeMUYECKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThl
oOyJarommxcss ¢ MEJarorTHYeCKUMH  padOTHHKaMU W (WIM)  JIUIaMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX yCIIOBUSX,
P MIPOBEJICHUHN yUCOHBIX 3aHITHI:

KomnaecTBo gacoB

Tun y4eOHbIX 3aHATHI
Bcero | Cemectp Ne6

KonrakTHas paboTa Ipu nNpoBeIeHNN YUeOHBIX 3aHATHI (BCEro): 64 64
B tom uucane:

3aHATHSA JIEKIIHOHHOTO THIIA 32 32
3aHATHSI CEMUHAPCKOTO THUIIA 32 32

3.3. O06beM auCHMIUIMHBL (MOAYJsl) B (OopMe CaMOCTOATENIbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYAIOUIUXCSA C
MearOoruIeCKUMU PabOTHUKAMHU | (WIJTH) JTUIIaMH, TIPUBJICKAEMBIMH K peaTu3aIliu
oOpa3oBaTenpHON TporpaMMbl HAa HHBIX YCIOBUAX, IMPU  MPOBEIACHUU
IPOMEKYTOUYHOM aTTecTanuu coctapisieT 80 akaieMruueckux yaca (OB).

3.4. Ilpu 0Oy4yeHnHt o MHAMBUAYAIBHOMY Y4€OHOMY IIJIaHY, B TOM YHCJIE [IPU
YCKOPEHHOM O0y4e€HHUH, 00bEeM JUCIUIUIMHBI (MOIYJIs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POPME CaMOCTOSTENBHONU pabOThl 00yYarouXcs, a Takxke B (hopme
KOHTAKTHOU pabOThl 00YyUYarOIIUXCSl C MEJarornuecCKuMu pabOTHUKaMU U (WJIN)
JUIAMU, TIPUBIIEKAEMBIMH K peaIM3allii 00pa30BaTEILHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSAX, IPH NPOBEAEHUHU IIPOMEXKYTOYHOM aTTECTALINN.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/T

1 |Beenenue B cucremy MathCad
PaccmarpuBaemble BONIPOCHI:

- BBoa u penaktupoBanue TekcTa U GopmMys
2 |OmepaTopsl U TUIIBI TAHHBIX
PaCCManI/IBaeMI)IC BOIPOCHL:

- olpeJeIeHNE ePEeMEHHBIX U (QYHKIMH;

- OIepaTopsl;
- yIpaBJIeHUE BBIYUCIICHUSAMUY;




Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

- THUIIbI JaHHBIX;
- CUMBOJIBHBIC BBIYHCJICHU.

Cpenctsa nporpammupoBanus. SI3eik mporpammupoBanus MathCAD
PaCCManI/IBaeMLIe BOIPOCHI:
- Oneparops! s3bIka nporpammupoBanust MathCAD

I'padpuxu
PaccmarpuBaeMble BOIIPOCHL:
- CpelCcTBa MOCTPOSHHS 2—X U 3-X MEPHBIX rpa)UKOB, BEKTOPHBIX THATPAMM

Jluneitnas anre6pa

PaccmarpuBaeMbie BOTIPOCHL:

- crocoObl 3a/1aHNs MaTPHIL;

- DIIEMEHTAPHBIE OMEPAIINK C MATPUIIAMH M BEKTOPAMH.

- onepaTopbl U GYHKIIUH IS PEIICHHST CUCTEM JIMHCHHBIX YPABHCHUI U 3a/1a4 HACOOCTBEHHBIC 3HAUCHHS.

Henunelinble ypaBHeHMs

PaccMarpuBaeMbie BOIIPOCHL:

- pelleHre HEeMMHEHHBIX YPABHCHHHI U UX CHCTEM B CHMBOJBHOM BHJIE;
- GyHkIms polyroots st onpeneneHus: KOPHEH MHOTOWICHOB;

- (yHKIMS root I peLICHUs HETMHEHHOTO yPaBHCHUS;

- 6sok Given — Find nist peneHus cucteM ypaBHEHU.

33.,[[3‘11/1 OIITUMH3 AT

- 6iok Given — Maximize peneHus 3aja4u yCIOBHOM ONTHMHU3AIINY;
- 3a[a9a JMHEHHOTO IIPOrPaMMHUPOBAHNS;

- TPaHCIIOPTHAs 3a/1a4a.

OO6bIkHOBEHHBIE U depeHIaTbHble YpaBHEHUS
PaccmaTpuBaemble BOTIPOCH:

- 0OBIKHOBEHHBIE TN epeHIaIbHbIE YPAaBHEHHUS U UX CUCTEMBI,
- 6110k Given - Odesolve mis pemenust O/1Y;

- pynkmm ais pemenus cucteM OZY, a TakxkKe KECTKUX CHCTEM.

YPaBHeHI/Iﬂ B HaCTHBIX MPOU3BOJHBIX

- 6itok Given -Pdesolve ms pemenns YUII,

- ysxmum ais pernenus YYII pasnuaHoro Buaa;
- pyaknus Relax pemenns juis 3anauun Aupuxie.

10

Anmnpoxkcumanus QyHKIun

PaccmarpuBaemble BOIPOCHI:

- HHTEPHOJAINA, GYHKINH IS TOCTPOCHUS MHTEPIIOJIAIUOHHBIX MHOTOWICHOB;
- CILTaliH —MHTEPIIOJISALHNS;

- CpeIHeKBaApaTHIecKue npuommkenus, Gyakmun s nocrpoexnst MHCII,

- JUCKpeTHoe npeobpazosanue Dypoe.

11

Teopust BEpOATHOCTEN U MaTeMaTUYeCKasi CTaTUCTUKA
PaCCManI/IBaCMLIe BOIIPOCHI:

- (QyHKIMM pacnpeesieHns] CIyqaifHbIX BEJIHUHH;

- F€HePaTOPhI cnyqaﬁm)lx YHUCCII;

- 00paboTKa CTATUCTHYECKHUX JTaHHBIX;

- IOJIMHOMHUAJIbHAA PETPECCUA U PETPECCUA CIICHHUAIBHOTO BHUIa

12

OdopmieHne TOKyMEHTOB

PaccMaTprBaeMble BOIIPOCH:

- BBOJ| — BBIBO/JI JJAHHKIX;

- CTHJIM TeKcTa U opmy;

- BBIJICJICHUC U (l)OpMaTI/IpOBaHI/IC TEKCTOBBIX 06HaCTeI7[, pa60Ta C 30HaMH.




4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX paboT / KpaTKoe cofepxaHue

BexTopHbie 1 MaTpudHbIE QYHKIIUH U OTIPEPATOPHI
B xope BeimonHeHNs 1a00paTOPHOI pabOTH CTYIACHT IPHOOpETaeT yMeHHe 00pabaThBaTh U
npeoOpa3oBEIBaTE HHPOPMAITHIO, 3aJaHHYIO B MaTPUIHOI (popme.

Pemenus cuctem TUHEHHBIX aNreOpanyecKnx ypaBHEHUIH
B pesynbTate BBIMOIHEHHS JTAOOPATOPHOU pabOoThI CTYJEHT MPUOOPETAET yMEHHUS PEIIaTh alredpanvyeckue
ypaBHEHHUS ¢ UcToNb30BaHueM MeToioB LU- 1 QR- paznoxxenus u CJIAY, 3agaHHble B CAMBOJIBHOM

tdhopme.

[TocTpoenne NByMEpPHBIX U TPEXMEPHBIX I'pauKoB GyHKIUN

B pe3ynbTaThl BBIOMHEHNS 1a00PaTOPHOH pabOTHI CTYACHT IPHOOPETacT YMEHHE CTPOUTH rpaduku
(yHKIMIA OHOH M IBYX IIEPEMPEHHBIX B JEKAPTOBOH U MOJIIPHON CHCTEME KOOPAUHAT, a TAKKe JUTs
(yHKIMI, 3aJaHHBIX B TAPaMETPUINIECKON GopMe.

Pelenre HenMMHENHBIX ypaBHEHUN
B pe3ynbTaThl BEINOTHEHUS 1a00paTOpHON paboThI CTYIEHT IPHOOpETaeT YMEHUE PellaTh HeTMHEHHbIC
YpaBHCHUA, KaK HpI/I6HI/I)KeHHO, TaK U B CHMBOJIBHOM BUJIC

Pemrenne cucremM HeMMHEHHBIX ypaBHCHI/Iﬁ
B pe3ynbTaThl BBIONHEHNS 1a00PaTOPHOH PaOOTHI CTYACHT IPHOOPETAECT HABBIKH PEIICHNS CHCTEM
HEJIMHEHHBIX ypaBHEHUH, KaK MIPUOIMKEHHO, TaK ¥ B CHMBOJIEHOM BHJIC.

Pemenue 3agaqy onTuMH3anuu
B xo1e BbIOIHEHHMS J1a00paTOpHOU pabOTHI CTYJEHT NPHOOPETaeT yMEHHE PEIiaTh 3aJa4u JIMHSHHOTO
MPOrOpaMMHPOBAHKUS U TPAHCHIOPTHYIO 3a]a4y, UCIOb3ys GYHKIMKM maximize, minimize.

JuddepeHuypoBanue 1 UHTETPUPOBAHHE
B pe3ynbTaThl BRIOIHEHNS J1A00PATOPHO pabOTHI CTYACHT NPUOOPETaeT yMEHUE BBIYUCTIATH
MPOU3BOJIHBIE U UHTEIPaJIbl, KaK MPUOIMKEHHO, TaK U B CHMBOJIBHOM BHJIE.

Pemenue 3anaun Ko u kpaeBoit 3aaun Juisi OObIKHOBEHHBIX T PepeHnanbHbIX
ypaBHenuii (OY)

B pesynbTare BBIIONHEHHUS Ta0OPATOPHOU paboOTHI CTYIEHT puobpeTaeT ymenus pemars OLY ¢
nomoripio Gyukimu Odesolve

Pemenune 3anaun Kowmm u kpaeBoit 3agaun aiisa cucrem OY
B pesynprarte BRIIOTHEHHUS Ta60paTOPHOIT paboThI CTyAeHT proOpeTaeT yMeHus pemats cucteMsl O1Y ¢
nomosio ¢pynkuunit rkfixed, sbval.

10

Pemenue xectkux O/1Y u ux cucrem
B npouecce BbINoIHEHNS 1a00PaTOPHOM PaOOTHI CTYIEHT 3HAKOMHTCS ¢ OMOINOTEKON MPHUKIIaTHBIX
nporpamMm, Npe€aAHa3HAYHHBIX JJI PCIICHU 3a/1a41 JaHHOT'O THIIA.

11

Pemenne ypaBHEHMI B YaCTHBIX IIPOU3BOIHBIX

B pesynprarte BRIOTHEHUS 1aO0OpaTOPHOI paboThI CTYIEHT MPHOOpETaeT yMEHUS peniaTh ypaBHEHUS B
YaCTHBIX NMMPOM3BOIHBIX, HCHOIB3YA (yHKIMIO Pdesolve, 3aHMMaeTCs MOCTPOCHUEM TPEXMEPHBIX IPpahuKOB
(yHKIMH, a TaKKe pemraeT 3aaady JAupuxie 1 SJUTMNTHIECKOTO YPAaBHEHHUS , UCTIONb3Ys (QYHKIHIO relax.

12

Annpokcumanus GyHKIUN

B xoze BbIoHEHUs! 1a00paTOPHOH pabOTHI CTYIEHT IPHOOpETaeT yMEeHUe paboThI C
MHTEPHOISILIUOHHBIMA MHOTOYJICHAMH, CIUIAIH — HHTEPIIOJISALUH, a TAK)Ke ¢ MHOTOWICHAMH HaMITy4IIero
CpPEeHEKBAIPaTHYECKOTO NPUOIMKEHHSL.

13

HuckperHnoe npeodpazoBanue Oypbe
IIpu BeIMTOTHEHENH JTAOOPATOPHOU PabOTHI CTYAEHT n3ydaeT cBoiicTBa 1D 1 TpUTOHOMETPUIECKOTO
MHTEPIOIIINOHHOTO MOHIOUJICHA.




Ne
/ HaumeHnoBanue 1ab0opaTopHBIX paboT / KpaTKOe CoAepKaHHE
/1
14 |MogaenupoBaHue JUCKPETHON U HENIPEPHIBHON CIIy4aiiHON BEIMYUHBI
B pesynbTate BhIOIHEHHS 1a00paTOPHON pabOThI CTYJEHT NPHOOPETAET HABBIK B PELICHUH 33/1a4
MaTeMaTU4YeCKOM CTaTUCTUKHU METOOOM MomnrTe - Kapﬂo.
15 |Cratuctudeckas oOpaboTKa pe3ysbTaToB
B npouecce BbINOIHEHNS 1a00PaTOPHOM PaOOTHI CTYIEHT 3HAKOMUTCS ¢ (QYHKIMSAMH, NPpeJHa3HAYCHHBIMU
IUTT 00pabOTKH pe3yNIbTaTa0B YHUCICHHOTO MOACTHPOBAHUS.
16 |Pemenue 3ama4 puIbTpaMA CUTHATIOB
B xoze BeimonHeHUs 1a00paTOPHOI pabOTHI CTYACHT 3HAKOMHUTCS €O BCTpoeHHBIMH (yHKImsaMu MathCad,
MpelHa3HaYHHBIMU AJIS PELUEHUS 3a7a4 JAHHOTO THUIIA.
4.3. CamocrosiTenbHas paboTa 00y4arOIuXCs.
No .
Bun camocTosiTensHO#M paboThI
/1
1 |PaGota c nutepaTypoil.
2 |PabGora ¢ TeKIMOHHBIM MaTEPHUATIOM.
3 |Tekymas moAroToBKa K 3aHATHSIM.
4 | IloarotoBka K MpOMEXYTOYHOW aTTECTALIUU.
5 | IloaroroBka K TeKyIIeMy KOHTPOJIIO.
4.4. ITpumepHbIN IEpeUEHb TEM KYPCOBBIX padOT
Y4yeOHbIM TJIAHOM  JAHHOM  JIMCUUIUIMHBI ~ KypCOBOM  paboThl  He
PETyCMOTPEHO.

5. Ilepeuenr wu3maHuii, KOTOpPHIE PEKOMEHIYETCS HCIOJIb30BaTh IpHU

OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

No
n/a

bubnuorpaduueckoe onucanue Mecto gocrymna

1

Yepusk, A. A. MaremaTHuecKue pacyeTsl B URL: https://urait.ru/bcode/563408 (narta
cpene Mathcad : yueGHUK 11s By30B / A. A. obpamenust: 24.10.2025).

Yepusik, XK. A. Uepnsik ; nmoa obmiei
penakmueit A. A. UepHsk. — 3-e U31I., HCIIP. H
non. — Mocksa : U3narensctBo FOpaiit, 2025.
— 163 c. — (Bsiciiee o6pazoBanue). — ISBN
978-5-534-14675-2.

Bockob6oitnukos, FO. E. Perpeccuonnsrit https://e.lanbook.com/book/210557 (nata
aHanu3 JaHHbIX B makere MATHCAD : obpamenus: 25.06.2025)

yaebnoe nocodue / FO. E. BockoGoitHukoB. —
Cankr-IlerepOypr : Jlans, 2022. — 224 ¢. —
ISBN 978-5-8114-1096-5

«Bocko6oitankoB, 0. E. OcHOBBI https://reader.lanbook.com/book/327599#1

BBIYKMCIIEHUI U IPOrpaMMHMpPOBaHus B makere | (#ata obpamenms: 25.06.2025)




MathCAD PRIME / 1O. E. BockoOOWHUKOB,
A. ®@. 3a10poXKHBIH. — 3-€ U3, CTep. —
Cankr-IlerepOypr : Jlans, 2023. — 224 ¢c. —
ISBN 978-5-507-47815-6» (BockoOOMHUKOB,
IO. E. OcHOBBI BbIUKCIEHUN U
nporpammupoBaHus B maketre MathCAD
PRIME / 1O. E. Bocko0Ooiinukos, A. @.
3anopoxxHbIid. — 3-€ u3., ctep. — CaHKT-
[TerepOypr : Jlanp, 2023. — ISBN 978-5-507-
47815-6. — TexkcT : aneKTpoHHBIH // JIaHb :
AJIEKTPOHHO-OnOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/327599 (nata
oOpartenus: 25.06.2025). — Pexxum goctyma:
IUTsL aBTOpU3. monb3oBareneit. — C. 1.).

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJB30BATHCS MPH
OCBOCHUHU JUCLIMUILUIMHBI (MOYJIA).

- Hayuno-texuuueckas 6ubmmoreka PYT (MUUNT) (http://library.miit.ru);

- HWudopmanmonnsiii mnopran Hayunas snexkTpoHHas OuOiMOTEKa
eLIBRARY.RU (www.elibrary.ru);

- O6pazoBarenbHas mwiarpopma «tOpaiit» (https://urait.ru/);

- DIeKkTpoHHO-OMONMMOTeUHass  cucTtemMa  m3aarenbcTBa  «JIaHbY
(http://e.lanbook.com/);

- NHTepHeT-yHUBEPCUTET UH(OPMAITMOHHBIX TEXHOJIOTHI
(http://www.intuit.ru/).

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpPOCTPAHSIEMOTO
MporpaMMHOr0 oOecredyeHus, B TOM YHCJIE OTEUYECTBEHHOTO IIPOU3BOICTBA,
HEO0OXOIMMOTO0 JIJI1 OCBOCHUS JUCIUTLIIMHBI (MOTYJIs).

- Onepanuonnas cuctema Windows;
- Microsoft Office;

- MS Teams;
- [TouckoBBIE CUCTEMBI.

8. OmmcaHne MaTepuaJbHO-TEXHUYECKOW Oa3pl, HEOOXOJAMMOM IS
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO TPOIlecca MO AUCIUILTAHE (MOIYIIIO).

Jlis mpoBeleHUsl 3aHATHUH JIGKIIMOHHOTO THIA TPEOYIOTCS ayAuTOPHH,
OCHAIIICHHBIE KOMITBIOTEPHOW TEXHUKOW ¥ HabopamMu JIEeMOHCTPAIMOHHOTO
000py10BaHUSI.



Jli1s 1abopaTOpHBIX 3aHATUN — HATTMYKE NIEPCOHANBHBIX KOMITBIOTEPOB.

9. ®opMa MpoMeKyTOUHOM aTTECTAINU:

Dk3ameH B 6 ceMecTpe.

10. OueHoUHBIE MaTEpHUAIBI.

OueHOYHbIE MaTepUalIbl, TPUMEHSIEMBIE TIPU MPOBEICHUHN MPOMEKYTOUHOU
aTTECTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHUH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

CTapIlMi MpernojiaBaTelib Kapeapbl
«udpoBbie TEXHOTOTHH YIPABICHUS
TPAaHCHOPTHBIMU MPOLECCAMI)

CoryiacoBaHo:

3aenyrommii kadeapoi LITYTII

[Ipencenarens yueOHO-METOIUUYECKOM
KOMUCCHUU

B.I1. ITocBaackuit

B.E. HyroBnu

H.A. AanpusiHoBa



