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|. AHHOTALIMA

1. leanb 1 3a7a4u JUCHUILIHHBI

[enamu ocBOeHUs TUCUUIUINHBI «[IporpaMMHBIE CpeaCcTBA MATEMATUYECKUX
BBEIYHCIICHUI» SBISETCS (OPMHUPOBAHHME CIIOCOOHOCTh K CaMOOpPTaHU3AIMH U
caM000pa30BaHUIO.

3aoauamu OCBOCHHMS JUCHUIUIMHBI SBISICTCS TPUOOPETECHHUE HABBIKOB
paboThl C HEKOTOPHIMU MAaTEMaTHUYECKUMHU MaKeTaMU HEOOXOIUMBIX IS OCBOCHUSI
OOII u nocnenytomiei mpohecCHOHATBHON eI TEILHOCTH.

2. MecTo mucuuiuiaabl B cTpykrype OOII

JlucuuriamHa OTHOCUTCS K (OpMHUpPYEeMOM ydacTHUKaMU 00pa3oBaTeNIbHBIX
OTHOIIIEHUH dYacTH OJoka 1 — K DSJEKTUBHBIM JUCIUIUIMHAM, YIUIYOJISIFOITUM
YHUBEpCAJIbHbIE  KOMIETCHIMH HW  (QopMupyrommMm  npodecCHOHATbHBIC
KOMIIETEHIINH.

SBnsieTcss  IUCUMIUIMHOM, WMEIONIEH JIOTHYECKHE U COAEPKATEIbHO—
METOJI0JIOTUYECKUE B3aWMOCBSI3M CO CIEAYIOUIMMH JUCHUIUIMHAMU: OCHOBBI
porpaMMHUpOBaHus, UH(HOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU M p.
OcBoeHME TUCIUIUIMHBI HEOOXOAUMO B MPAKTUYECKOM MPUMEHEHUHU TOJTYYEHHBIX
KOMITBIOTEPHBIX HABBIKOB B X0J1€ HAYYHO-UCCIEA0BATEIBLCKON pabOTHI.

Jlucrurinaa u3ydaercs Ha 2 Kypee (4-i cemectp).

3. O0BLEM JMCHMILINHBIL: 2 3a4ETHBIE SIMHULIBL, /2 aKaJIeMHUUECKUX Yaca,
B TOM YHCJIE:

KOHTAKTHAsA ayuTOpHAasi padora: 34 yaca,

B TOM YHCJIC. TIPAKTUICCKUE 3aHATHA 34 Yaca, B TOM YHCIIE IPAKTHICCKAs
nmoaroroska 10 gacos;

camocTosiTeIbHas padora: 38 Jacos.

4. Tlnanupyemble pe3y/bTaTbl OO0y4YeHHs] 1O IMCHMIIMHE, COOTHECEHHbIE C
IJIAHUPYEMBbIMH Pe3yJIbTATAMU 0CBOCHHUsI 00pa30BaTeIbHOI POrPpaMMbl

[InaHupyemsble pe3ysbTaThl
OCBOEHUS 00pa3oBaTeIbHON

[Tnanupyemble pe3ynbTaThl O0OYYEHUS 110 TUCITUTLTHHE
porpamMmel ((popMUpyeMbIe py! pesy. ya JIACIT

KOMITETEHITHN)
I1K-2 Cnocoben ocymectiats | [IK-2.1  Axkkymynaupyer u aHamu3upyeT TpedyeMyro
coop, 00paboTKy u uHpOpMaIMIO €  HCIOJIB30BAHHEM  COBPEMEHHBIX
CTaTUCTHYECKUH aHAIN3 JaHHBIX | METOJIOB cOopa M 0OpabOTKM OOJIBIIMX JaHHBIX MU
JUIS peIlieHUs] TOCTAaBICHHBIX AHAIUTUYECKUX MIATPOpM
SKOHOMMYECKHUX 3a/1a4. [1K-2.2 Pa3pabaTpiBaeT aqropuTMbl pelieHHs 3ajad Ha

0a3e MaTeMaTUYECKUX MOJEIIEH

IIK-2.3  Hcnomp3yeT  METOAbl  MaTEMaTHYECKOTO
MOJIEJIMPOBAHUSl TPU aHAJIM3€ CIOXKHBIX OOBEKTOB U
COLIMAJILHO-OKOHOMHMYECKUX CHUCTEM

5. @opma NPOMEKYTOUHOI ATTECTALMHI U CEMECTP MPOXOKIAEHHS
3a4€T (4 cemectp).

6. S3pIK IpenogaBaHus: PyCCKUN.



1. Conepxanue NJUCHUIIMHBI, CTPYKTYPUPOBAaHHOE 10 TeMaM (pa3gejaM) ¢
YKa3aHHEM OTBeJIeHHOI0 Ha HUX KOJIMYeCTBA aKaJeMU4YeCKHX YacOB M BH/IOB

Y4eOHbIX 3aHATHI

KonTakTHas padora CaMOCTOSATeNh-
Y4eOHnasi nporpamma — Bcero | IlpakTnuec- ¢ .. Has pabora, B
porp P npaxkmuec- TOM YHCIIe
HAaWMEHOBAaHHeE Pa3/ieJioB U TeM (uac.) KHe
Kas KOHTPOJb
3aHATUA
Nn0020MOBKA (1ac.)
Pazngen 1
Ilaker yncJIeHHBIX BoIYHCaeHuit Matlab
[TpyuHIMT MAaTPUIHBIX 4 2 0 2
BBIUKCIICHH B cpene Matlab
OcHOBHBIE TPUEMBI pa0OTHI Ha 4 2 0 2
paboueM croiie
Tumne! nanaex B cpeae Matlab 6 2 0 4
[IporpammupoBaHue 6 2 0 4
BBIYHCIIUTEIBHBIX MTPOIIECCOB B
cpene Matlab
BricokoypoBHeBast rpaduka 4 2 0 2
['padrueckre 0OBEKTHI CpeIbI 4 2 0 2
Matlab
JleckpuntopHas rpadpuka 4 2 0 2
Pelienrie MaTeMaTH4eCKUX 4 2 0 2
3agau B cucteme Matlab
Pacmmpenus Matlab — makeTtsr 4 2 0 2
Toolboox n Simulink
Cas3s Matlab u MS Office 6 4 2 2
Pa3pen 2
IMaker cumBoJILHOI MaTemaTkm - Maple
Pa6ouee npoctpancteo Maple 4 2 4 2
OCHOBHBIE OOBEKTHI U 4 2 0 2

Komauael Maple




I'paduka B Maple 4 2 0 2

OCHOBBI MPOTPaMMHUPOBAHUS B 4 2 0 2
Maple

Css3p Maple u Excel 4 2 0 2
Pelienrie MaTeMaTH4eCKUx 6 2 4 4

3ajau B cucteme Maple

Hroro 72 34 10 38

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

[IpenonaBanue yueOHON AUCIUIIIIMHBI CTPOUTCSI HA COUETAHUM ayAUTOPHBIX
3aHATHI U pa3InYHBIX (POPM CAMOCTOSTENBHOU PAOOTHI CTYJEHTOB.

Taioke Ha 3aHATHSIX MPAKTUKYETCS CaMOCTOsITeNIbHasi paboTa CTYICHTOB,
BBITMIOJIHEHUE 33/1aHUil B MAabIX TpYyMNax, MUCbMEHHBIE PA0OThI, MOJIEIUPOBAHUE
JIMCKYCCUOHHBIX CHUTyaluii, paboTa ¢ pa3laTOYHbIM MAaTepUajioM, MPUBJIEKAIOTCS
pecypebl cetn INTERNET. Kypc npemycmartpuBaeT BBINOJHEHHWE KOHTPOJBHBIX U
CaMOCTOSATENIFHBIX PA0O0T, MUCbMEHHBIX JOMAIIHUX 3agaHui. B kauectBe (opm
KOHTPOJISI UCTIONB3YIOTCS Pa3IMUHbIE BAPUAHTHI B3aMMOIPOBEPKU M B3AUMOKOHTPOJIS.

HNHTEepakTHBHOE B3aMMOJEWCTBUE CTYAEHTOB C OJHOW CTOPOHBI U
IPENoIaBaTesis ¢ APYroi, a TakKe CTYJIEHTOB MEXay cOOOM M ¢ IMpernojaBareaemM
BO BpEMSI ITPAKTUUCCKUX 3aHITHH.

OopazoeamenvHble mexHoI02UU

1. JIuckycCHOHHBIE TEXHOJIOTUU

2. Undopmarmonnsie (1iudpoBbie)

3. TexHOMOTHH PA3BUTHS KPUTHIECCKOTO MBIIIJICHUS

Coepemennvie memoowvl oOyueHus

1. AKTUBHOE ClTyIlIaHue

2. JIexmus (TpaauIInOHHAS)

IV. Onenounble MaTepuasbl JJs1 NMPOBeAeHUs] TeKylledH M NMPOMEeKYTOYHOI
arrecTalum
1. Ouenounvie mamepuansl 01: nposedeHus meKyuiei ammecmayuu

Tunosble 3aga4n AJ1s HNPOMEKYTOYHOI'0 KOHTPOJIA

1. [Moctpoiite rpaduk GYyHKIUMHU ¢ (x) = 2x-(1-Inx) ¥ KacaTeJlbHOM K 3TOM

GyHKIIUY B OTJIMYHOM OT HYJISI HETIOJBIKHOM Touke. Halimure Hynmu GyHKIMH f .



X

2. ITocrpoiite rpaduk dyrkmun f(x) = xe’ * —1 1 KacaTeabHOH K TOM

(YHKLIHMU B TOYKE X, TAKOM, UTO X, >1 U f(x,)=0. Haiinute HemoaBuxHbIe TOUKU

byHKIIIA .
1, x>2 .

3. Omnpenenute GyHKIHIO f(x)={x*-3, —2<x<2; ¥ IOCTPOUNTE ee rpaduK.
sin zx, X <-2;

4, ITocrpoiiTe rpaduk GyHKUUH f(x,y)a, HCIIONB3Yys AEKapTOBI,

MUIMHAPUICCKUC U cq)epnqe(:}(ﬂe KOOPpAWHATHI:

22
a) f(xy)=(x -y Je ) 6) f(x,y) - 22,
X“+y
5. [MocTpoiite rpaduxu Re f(z), Imf(z), |f(z), arg f(z), ecnu f(z)=22-iz+3-i.
. o°f %t X +sin xy
6. HaI/II/ITeiM,—M, M) I f(x,y)=———", €CJI’
o ax( ) axz( ) axayz( ) () 1+x2+y?’
A M=En, O m-[xf).
1. Haiinute HanbOoJibiliee U HAaMMEHbIIee 3HaUeHUs PYHKIUU f(x,y)= 1“2%
+X°+y
a) B IPAMOYTOJIbHUKE [0, 7] {—%ﬂ : 0) B Kpyre x?+y?<1.
8. HaiinuTe tutomans Gurypsl orpaHideHHON JIMHUASIMHU
a) f(x) :1_% u g(x) Zg%; 6) f(x)=1-2x, gx)=e¥ H x=+In2.
Q. Pemnre cucteMy JIMHEMHBIX YpaBHEHUI
2x+3y—-4z+t=2; 2x+3y—-4z+t=2;
X—y+32=3; X—y+3z=3,
a) y—-2z+t=0; 0) y-2z+t=0;
2X—y+t=2; 3x+3y-3z+2t =5
10. Haiiaute KOpHH ypaBHEHHUS a) x°+2x°+x*x%-2x%x-2=0; 0) e*-cosx=0.

11.Haiioute obmiee penienue auddepeHuaibsHOoro ypaBHeHUS
Y +2y +3=(x?+Xx+1)sin x.

12 . Hanummure MOAYJb JUIsl BEIYUCIICHUS ONPEACIICHHOTO HHTerpaia BUuaa

2z
[R(cosx,sin x)dx METOZOM BbI4ETOB.
0

13.Hanummure MOaysb JUIsl BRIYUCIICHUSI HECOOCTBEHHOTO MHTETpasia BUaa



)

TRk
J' ) 4y METOJOM BBIYETOB.
J Qnlx

2. Oyenounvie mamepuaivl 011 NPOGEOCHUS NPOMEIHCYMOYHOU ammecmanuu

[Tnanupyemblit
00pa3oBaTeIbHbIN Pe3yJIbTaT
(KOMIIETEHIHS, UHTUKATOP)

TumoBsle KOHTPOJIbHBIC
3aJaHusA

KpI/ITepI/II/I OLOCHHMBAHMA U IIKaJIa
OILICHMBAaHUA

[1K-2 Cniocoben
OCYIIECTBIATH cOOp,
00paboTKy U
CTaTUCTUYECKUH aHaIn3
JTAHHBIX JUISl pEHICHUS
MIOCTaBIIEHHBIX
HSKOHOMHYECKUX 3a]1a4.
1IK-2.1 Akkymynupyem u
ananuzupyem mpeoyemyio
ungpopmayuio ¢
UCNOIb308aAHUEM
COBPEMEHHBIX MemOo008
coopa u obpabomxu 601LUIUX
OAHHBIX U AHATUMUYLECKUX
niamgpopm

1IK-2.2 Paspabamvieaem
aneopummvl pewenusl 3a0ay
Ha baze mamemamuyeckux
MoOenei

1IK-2.3 Hcnonvzyem memoost
MaAmemMamuyecKo2o
MOOenUpoB8aHus Npu aHaiuze
CIIOJHCHBIX 0OBEKMO8 U
COYUATILHO-IKOHOMUYECKUX
cucmem

1. TloctpoiiTe rpaduku
Ref(z), Imf(z), |f(z),
arg f(z), eciu
f(z)=2%-iz+3-i...

OcyuiecTBUTE NOJI00PKY

CIIPaBOYHOU
JIUTEPATYPBHL.

2. OnummTe cpeacra

MMOCTPOCHUSA CILJIaliH-
MOBEPXHOCTEH.
IIpuBenure  TpUMEDPSL.

OcymecTBUTE MOJI00PKY
CIIPaBOYHOU

JUTEPATYPBHI.
3. [lepeuuncnure
OCHOBHBIE CHOCOOBI
npeoOpa3oBaHUs

MaTeMaTHYECKUX

BBIDAKCHUM B  IIaKeTe
Matlab (Maple).

IIpuBenuTe NpUMEPBL.

4. Hannmwure Moymnb
JUISL BBIYUCIIEHUS
OIIPEIEIIEHHOTO

HHTCI'pajia BUAA
2r

[ R(cosx,sinx)dx
0
MCETOOAOM BBIUCTOB.

e [lonno u nNpasuIbHO  OaHbI

omeenibl Ha 6ce nocmaeJjleHHble

80NpoCyl, npugeoensl
Heobxo0umvle npumepwl,
cmyoenm noKaszvieaem
NOHUMAaHUue U31a2aemo2o
mamepuana

—30—-40 6anros
o [lonno u NpPABUILHO  OaHbL

omeenivbl Ha 6ce nocnaejleHHbvle

60NpPOCUL, npueeoervl
npumepwvl, 0OHAKO UMEIOMCA
HemoyHoOCmu; 6 yenom
cmyoenm nokasvieaem
NOHUMAHUE UBYHEHHO20
mamepuana
—20-29 6annos

e Omeem Oam 6 OCHOBHOM

NPAsUIbHO, HO HEOOCMAMOYHO

ap2yMeHmuposanvl  6bl800bl,

npuseoenbl He éce
HeobXo0uMbvle npumepbl
—10 - 19 6annos

e Jlanwi HesepHble omeembl Ha
nOCMAgIeHHble BONPOCH

—0-96annos

ujm

[TonHOCTHIO BIAJIEET
TEOPETUYCCKUMHU u
NPaKTUYECKUMU HaBBEIKAMH
NPUMEHCHHUST MaTeMaTHYECKUX
METOJI0B K PEIICHHIO
npodeccnoHambHBIX 3a1ad — 30
—40 6annos

e 3HaeT OCHOBHEIC

MaTEMATHYCCKHUE IIOHATUA U

YMCET TNPUMCHATH X Ha




npaktuke — 20 — 29 6annos

e VYMeeT NMPUMEHATHh Ha NPAKTHK
npocTenmme CTaH/IapTHBI
MaTeMaTUYeCKUe METOAbl — 45
64%

e lmeer of0mee  mpencras-
JeHWe, HO HE  BIIAJECT
matepuaiiom — 10 - 19 b6annos

e He Bmaneer — 0 - 9 6annos

V. YueOHo-MeTOMMYecKoe U HHPOPMALIMOHHOE 00ecTieYeHre TUCIMIIIMHBI

1) Pekomen tyemast Jiuteparypa
a) OcHOBHas JiUTEpaTypa:
1. Amocos, A. A. Beruuciaurenbubie MeToibl / A. A. AMocos, 10. A. JlyouHCcKkHi,
H. B. KormuenoBa. — 5-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2023. — 672 c.
— ISBN 978-5-507-47808-8. — TexkcT : 31exkTpoHHbIN // JlaHb : 3JEKTPOHHO-
oubaroreunas cucrema. — URL: https://e.lanbook.com/book/327497
2. Bockoboitnukos, FO. E. Perpeccuonnsiii ananus nanusix B makete MATHCAD

: yuebHoe nocooue / FO. E. Bocko6oitnnkoB. — Cankrt-lleTepOypr : Jlanb, 2022.
— 224 ¢. — ISBN 978-5-8114-1096-5. — Tekct : amexTpoHHsbIi / Jlaub :
9JIEKTPOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/210557
0) lonoJiHMTE IbHASA JIUTEPATypa:

1.lemunoBud, b. I1. OCHOBBI BBIUUCIUTEIILHOW MaTeMaTHKH : yueOHOe mocooue /

b. I1. Jemunosuy, . A. Mapon. — 8-e uza., crep. — Canxr-IletepOypr : Jlausb,
2022. — 672 c. — ISBN 978-5-8114-0695-1. — TexkcT : snexTpoHHbIii // JlaHs :
9JIEKTpOHHO-OMOIMoTeunas cuctema. — URL: https://e.lanbook.com/book/210674

Cucrema aHalIMTUYECKHX BbIYMCIEHUI Maple : 3amaHus v ynpaxHeHus :

y4eOHO-MeToIMUecKoe nmocodue st cTyeHToB Mat. dak. / Teep. roc. yu-1. Kad.
nH)OPMATUKU U METOJOB onTUMu3anuu; [ABT.-cocT. B. O. Amikenassi]. - TBeps:
TBepckoit rocynapctBennbiit yausepeuret, 2003. - 26 ¢. - bubnumorp.: ¢.26.—
DNEeKTPOHHBIN pecypc. — Pexum IocTyna:
http://texts.lib.tversu.ru/texts2/00102lab.pdf

2) [Ipoepammmoe obecneuenue

Google Chrome 6ecmuiataoe 110

SAunnekc bpaysep 6ecmuiataoe 110

Kaspersky Endpoint Security 10 | akt Ha mepegady npas [1K545 ot 16.12.2022
MHuorohyHKIIMOHATBHBIHI 6ecmiataoe 110

penaktop ONLYOFFICE

OC Linux Ubuntu oecrataoe 110

7



https://e.lanbook.com/book/327497
https://e.lanbook.com/book/210557
https://e.lanbook.com/book/210674
http://texts.lib.tversu.ru/texts2/00102lab.pdf
http://texts.lib.tversu.ru/texts2/00102lab.pdf

3) Cospemennvie  npogeccuonatbhvie

cnpasovrvle cucnemol

06asbl  OAHHLIX U  UHPOPMAYUOHHBIE

Buja ungopmannoHHoro pecypcea,

13‘:1 HanMMeHOBaHHe HH(POPMALIMOHHOIO Anpec (URL)

pecypca

1 3BC «ZNANIUM.COM» https://znanium.com/

2 OBC «FOPAUT» https://urait.ru/

3 3BC ((VHI/IBepCI/ITe"l;CKaSI 6ubnuoreka https://biblioclub.ru/
OHJIAHY

4 3BC IPR SMART http://www.iprbookshop.ru/

5 3bC «JIAHb» http://e.lanbook.com

6 ObC TeI'Y http://megapro.tversu.ru/megapro/Web

7 Penosurapuii TBI'Y http://eprints.tversu.ru

8 Pecypcbl u3natensctBa Springer Nature http://link.springer.com/

9 CIIC Koncynbrantllnroc (B cetu TBI'Y)

V1. MeTroauyeckue MaTepuaibl J1J1s1 00y4aIOLIUXCH M0 OCBOSHHIO TUCIUILUTHHBI

YueOHasi mporpamma Kypca

Pasznen 1
IMaker yncjaeHHbIX Bbruncjaenuii Matlab
[TpuHIIMO MAaTPUYHBIX BEIUKMCIEHUN B cpene Matlab.

OcHOBHBIE TIPHEMBI pabOThl Ha paboueM ctoje. ['paduueckuit unTepdeiic.
[Tepemennbie pabouero mpocrpancTBa. @opMaTbl 0TOOPAXKEHUS YHCIOBBIX

JNaHHBIX. BeimonHeHne apudMeTHYECKUX BbIpaXeHH. BcTpoeHHBIE

MaremaTuyeckue GyHKIuU. PaboTa ¢ KOMIUIEKCHBIMU YUCIaMHU.
Tuns! ganaeix B cpeae Matlab. Ilemounciennsie u BeleCTBEHHBIE JaHHEIE,

MaccuBbl u matpuubl. CHMBOJIBHBIE MacchUBbl. CTPYKTYypbl MU MAacCCHUBBI
CTpyKTyp. Sueiiku um maccuBbl s;tueek. OOBEKTbI U MAaCCUBBI OOBEKTOB.
VYkazarenn u MaccuBbl ykazatenei. OyHKIUU st pabOThl C MacCHUBaMH.
CuMBoOJIbHBIE aHHbIe. DYHKIUM JUIs1 pa0OThI C CUMBOJIBHBIMH JJAHHBIMHU.
[IporpamMmupoBaHKe BBIYUCIUTEIBHBIX TpolieccoB B cpene Matlab.
Cunrakcuc komanna u omnepatopoB. [Iporpammel u Qynkuuu. IlapameTpsl
¢ynkunii. @ynkuuu eval u feval. Pabora B penakrope m-daiinos. Otinaaka
IPOTrpaMM.

BricokoypoBHeBas rpacduka. [locrtpoenue rpaduxoB ¢(yHKIMI OJHOTO U

JBYX TIEPEMEHHBIX, 3aJIaHHBIX PA3IUYHBIMUA CIOCO0AMU U B Pa3IMYHBIX
Macmtabax. Bosmoxknoctu opopmieHus rpaduxkoB GyHKITUH.



https://biblioclub.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
http://megapro.tversu.ru/megapro/Web
http://eprints.tversu.ru/
http://link.springer.com/

6. ['paduyeckue o00bekThl cpenbl Matlab. Root, Figure, Axes, Line, Rectangle,
Circle, Text. Uepapxust 00bekTOB. @YHKIMH IS paOOThI ¢ 00BEKTAMHU.

7. JleckpunTopHas rpaduka. 3agaHue CBOMCTB OKOH ocell M JUHHUN. BbIBOI

TEKCTOBBIX 00BEKTOB. BecTpoeHHsbIi kommuisaTop TeX.
8. Pemenune maremarmyeckumx 3amad B cucteme Matlab. 3amaun nuneiHOR

anreOpsl:  OOparmienne Matpuil. Bpr4uciieHne COOCTBEHHBIX 3HAYCHHM.
Pemenne cucrem JIMHEWHBIX YpaBHEHHWM. 3aJauyd MaTeMaTU4YeCKOIro
aHanu3a. OTbICKaHUE KOPHEW IMOJMHOMOB M MPOU3BOJBHBIX HEIMHEHHBIX
ypaBHeHuil. YucnenHoe nuddepeHnnpoBaHue U WHTETpUpPOBaHUE. 3a/layu
muddepeHtnansHbIX ypaBHeHUH. UucinenHoe pemienue 3anauun Komm u
KpaeBoM 3amaud Il OOBIKHOBEHHBIX AuGdepeHInaIbHbIX YpaBHEHUH.
3agaul  TEOPUU  BEPOSITHOCTEM M MaTEMaTUYECKOM  CTaTUCTUKH:
I'enepupoBanue ciyyaiiHbix BeluurH.CTaTUCTUUECKass 00pabOTKa JTaHHBIX.
Meroapl ontumuzanuu: JIMHEWHOE NPOrpaMMUPOBAHUE, KBaJIpPaTUYHOE
[porpaMMupoBaHue. be3ycrnoBHass W yCIOBHAas MHUHUMM3aLUMs. 3anadu
Teopuu NpUOIMKEHUN. AmnmpokcuManus W unHtepnoysanus. CruahHn —
arnmnpoKCUMAaIKs.

9. Pacmupenus Matlab — maketsr Toolboox u Simulink.,

10.Cgsa3p Matlab u MS Office.

Paszneu 2
IMaker cuMBoJILHOII MaTeMmaTuku — Maple
11.Pa6ouee npoctpancteo Maple. Paboune muctel. O0mactes BBoma. O01acTh

BbIBO/IA. ['padmueckuii uatepdeiic. CTpykTypupoBanue nokymenrta. Pabora
C HECKOJIBKUMH PAOOYUMU JTUCTaMHU.
12.0OcHoBHBIC 00BeKkThl M Komanabl Maple. Ywuciaa, KOHCTaHTBI CTPOKH.

[lepemennble, Heu3BeCTHbIE W BbIpaxkeHUs. Komannpl mnpeoOpazoBaHus
BbIpakeHN. CTpyKTypa BBIpO)KEHUH U HUX BbIYMCIEHUE. CIOKHBIE THIIbI
nanubix: [locnenoBarenbHOCTH  BbIpakeHUH. CIHUCKM M MHOYKECTBA.
MaccuBbl 1 Tabnuubl. BHyTpeHHss cTpykTypa BbhipakeHuil. [loncranoBka u
npeoOpa3zoBaHre TUTIOB. BeIunciieHrne BEIpaKeHH.

13.I'paduka B Maple. JIsymepHass u TpexmepHas rpaduka. I'paduueckue

ctpyktypbl Maple.
14.0OcHoBbl_mporpammupoBanus B Maple. Beipaxkenus u Tumbl. OnepaTopsi.
[Iponenypel. Ilepemaua mapamerpoB. JlokanbHble U TIOOAJIbHBIC

nepeMeHHble. Bo3paiaembie 3HaueHuss. Moaynu. [loakimroyeHne BHEMTHUX
IpoLeayp.

15.Cra3p Maple u Excel. Perienne Matematndeckux 3amau B cucteme Maple.
[MakeTsr Maple. 3amaun nuHEHHON anreOphl M AHATUTHYECKOW TeOMETPUH Ha

IJIOCKOCTH ¥ B mpocTpanctBe: OOpamenue wmatpuil. Bwruncnenue
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10.

11.

12.
13.

14,
15.

cOOCTBEHHBIX 3HaUeHMI. MaTpull. PemieHne cuctem JIMHEWHBIX ypaBHEHUM.
3amaun MareMaTudeckoro aHanu3a. OTbICKaHUWE KOPHEW ITOJIMHOMOB U
IIPOU3BOJIBHBIX HEJIMHEHHBIX YpaBHCHHMW. BpluncieHne mnpenenoB u
CYMMHpOBaHHE pAN0oB. OyHKIHOHANBbHBIE psAlbl. CTENEHHBIE PSABI U PSAIBI
Dypse. HuddepenunupoBanue 17} WHTETPUPOBAHUE. 3anauu
muddepeHnanbHbIX ypaBHeHUH. Pemenne 3aqaun Ko u kpaeBoit 3a1a4u
JUIE  OOBIKHOBEHHBIX Ju((epeHnaNbHbIX ypaBHEHUH. 3afaud TEOpHH
npubmmxenui. Murtepnonupoanne QyHKuud mnoiuHoMamu. CrulailH —

VUHTEPIOJISALIHNS.

Bonpocsl k 3auéTty
[lepeuncnute OCHOBHBIE MOJOKEHHUSI MATPUYHBIX U (YHKIIMOHAIBHBIX
MaTE€MaTUYECKUX BBIYMCIICHHM.
[Tepeuncnute OCHOBHBIC THITHI JaHHBIX B makeTe Matlab (Maple). I[Ipusenute
MIPUMEDPBL.
[lepeunciure OCHOBHBIE CITIOCOOBI MPEOOPa30BaHUS MATEMATUYECKUX
BeIpakeHuil B makere Matlab (Maple). [TpuBenure npumepsl.
OnummTe OCHOBHBIE IPUEMBI TPOrPAMMUPOBAHMS BBIYACIUTEIBHBIX
nporieccoB B nmakere Matlab (Maple).
OnummTe cpeacTBa MOCTPOEHUs rpaUKOB OJJTHOMEPHBIX (Q)YHKLIUM.
[IpuBenuTe NpUMEpHI.
OnummTe cpeacTBa MOCTPOEHUT KOMOMHAUNA TPEXMEPHBIX (PUTYp.
[IpuBenuTe npUMEpHI.
Onuiure cpeacTBa NOCTpOeHUs rpaduKoB AByMEpHbIX QyHKIM. [TpuBeaure
IPUMEPHI.
OnummTe cpeacTBa MOCTPOEHUs TPOCTPAHCTBEHHBIX KpUBBIX. [IpuBeanTte
IPUMEPHI.
OnummTe cpeacTBa MOCTPOECHUI KOMOMHALUNA TPEXMEPHBIX (PUTryp.
[IpuBeauTe npuMeEpHI.
OnummTe cpeacTBa MOCTPOEHUS MPOCTPAHCTBEHHBIX KOMOMHAIMI
OJAHOMEpPHBIX JuHUM. [IpuBenuTe mpumepsl.
OnummTe cpeacTBa MOCTPOEHUS KPUBBIX, JIEKAIIMX HA TOBEPXHOCTH.
[IpuBenure npuMepsl.
OnummTe cpeacTBa MOCTPOEHUsI BEKTOPHBIX osiel. [IpuBeaure npumepsl.
OnummTe cpecTBa MOCTPOEHUS OCBELIEHHBIX TOBepXHOCcTel. [IpuBeanTe
IpUMEPHI.
OnummTe cpeacTBa MocTpoeHus auarpamMm. [Ipusennre npumepsl.
Onuiure cpeacTBa CUMBOJIBHOTO U YUCIIEHHOTO UG depeHIInpoBaHUS
(uaTerpupoBanus). [IpuBenure npumepsl.
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16. OnuimTe cpeacTBa MOCTPOCHUS 00Pa30B MHOKECTB IIPU OTOOPAKEHHUH.
[IpuBeauTe npuUMeEpHI.
17. Onwummre cpeAcTBa NOCTPOSHUS POOOPA30B MHOKECTB MIPU OTOOPAKEHUU.
[IpuBenuTe NpUMEPBHL.
Onuimre cpeacTBa NOCTPOEHUS CIUTaH-TIoBepXHOCcTel. [IpuBeauTe npumMepsl.

MeTOI[I/I‘IeCKI/Ie YKazaHus 1151 Oﬁy‘lalOIlll/IXCﬂ 0 OCBOCHHMIO TMCHUIIIMHBI

Opranusys cBOIO yueOHYI0 paboTy, CTyACHTHI TOKHBI:

Bo-nepevix, BBIABUTH PEKOMEHIAYEMBI PEXUM H XapakTep ydeOHOH
paboThl IO U3YyUYEHHMIO TEOPETUUYECKOr0 Kypca, MPaKTHYECKOMY HPUMEHEHUIO
U3YYEHHOIO0 MaTepuana, M0 BBINOJHEHUIO 3aJaHUN [JIsI CaMOCTOSITEIbHOMN
paboThI, O UCIOJIb30BAHUIO HH(POPMALIMOHHBIX TEXHOJIOTUN U T.[I.

Bo-emopbix, 03HAKOMUTBCS C YKa3aHHBIM B METOJIMYECKOM MaTepualie 1o
JUCHUIUIMHE TMEepeYHeM Y4YeOHO-METOJMYECKHX H3IaHUH, PEKOMEHIYyEeMbIX
CTyA€HTaM JJi MOATOTOBKU K 3aHATHUSIM M BBINOJHEHUS CAMOCTOSITEIbHOU
paboThl, a TakXke C METOAUYECKMMH MaTepuajlaMi Ha OyMaXXHbIX W/UIU
ANIEKTPOHHBIX HOCHUTENSIX, BBINYIICHHBIX KapeApodl CBOMMM CHJIaMU U
IIPEAOCTABISIEMBIE CTYyIEHTAaM BO BpEMsI 3aHSTHI.

CamocrosiTeibHass paboTa CTYJIEHTOB, MPEAyCMOTpPEHHas Y4YEOHBIM
IJJAHOM JIOJDKHA COOTBETCTBOBATH 00Jiee TIIyOOKOMY YCBOEHUIO HM3y4aeMOro
Kypca, (OpMUPOBATH HABBIKH HMCCIEI0BATENIBCKOM PabdOThl U OPUEHTHUPOBATH
CTYJICHTOB Ha YMEHUE IPUMEHATh TEOPETUUECKHUE 3HAHUS HA MTPAKTHKE.

1. PaGora ¢ yuyeOHbIMH mocoOusaMuU. J[JI1 MOJHOLEHHOTO YCBOEHUS Kypca
CTYJEHT JIOJDKEH, NPEXKJE BCEro, OBJAJETh OCHOBHBIMU IIOHATHSMM 3TOU
nuciuIuinHel. HeoO0xonuMo yCBOUTH omnpeieneHusl U MOHATHS, YMETh NPUBOAUTH
UX TOYHBIE (HOPMYIHUPOBKHU, MPUBOAUTH MPUMEPHl OOBEKTOB, yIOBIETBOPSIOLINX
3TOMYy omnpezaeneHuto. Kpome toro, Heo6xoauMo 3HaTh Kpyr (akToB, CBSI3aHHBIX C
JAHHBIM TOHATHEM. Tpedyercs TakkKe 3HaTh CBSI3U MEXIY IMOHSATUAMH, YMETh
YCTaHaBJIMBAaTh COOTHOILIEHUS MEXIy KiaccaMd OOBEKTOB, ONUCHIBAEMBbIX
pPa3IUYHBIMU MMOHSATUSMH.

2. CamocrosiTeqibHOe u3yuyeHue TeM. CamocTosaTeNnbHas padoTa CTy/IeHTa
ABJIAETCSI BAXKHBIM BHUJOM JESATEIBHOCTH, IIO3BOJIIIOIIMM XOpOIIO YCBOUTH
U3ydaeMblil TOpeaMeT W OJHMM U3 YCJIOBUH JOCTHIXKEHUS HE0O0XOAMMOro
KayecTBa MOATOTOBKM U MPOGECCHOHATBHOMN MEPEnoArOTOBKU CIELUAIICTOB.
Ona mnpeamnosiaraeT CamMoOCTOSITENBHOE H3YYEHHE CTYAECHTOM PEKOMEHJOBaHHOM
y4eOHO-METOJIMYECKON JINTEpPaTyphbl, PA3TUYHBIX CIPABOYHBIX MaTEpPHUANIOB,
HamucaHnue pedepaToB, BHICTYIUIEHHE C JTIOKJIAJO0M, MOATOTOBKY K JIEKIIMOHHBIM U
PaKTUYECKUM 3aHATHUSIM, ITIOATOTOBKY K 3a4€Ty U 9K3aMEHY.
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3. IloaroroBka K mNpPaKTHYeCKHUM 3aHATHAM. [Ipu 1DOATOTOBKE K
MPAKTUYECKUM 3aHATHUSIM CTyJEHTaM PEKOMEHIYETCA CIEA0BaTh METOIUYECKUM
PEKOMEHIAlUAM I10 padoTe C Y4EOHBIMU MTOCOOUSMH, MPUBEICHHBIM BBIIIIE.

4. CocraBjieHue rjoccapusi. B rioccapuii MOJDKHBI OBITh BKJIIOYEHBI
OCHOBHBIE TOHSITUSA, KOTOPBIE CTYJIEHTHl H3y4alOT B XOJIE CAMOCTOSITEIbHOI
paboThl. {151 MOMHOTHI UCCIIEIOBAHUSI PEKOMEHIYETCSI BIIUCHIBATh B IJI0CCapuil U
T€ TEPMHUHBI, KOTOPBIE CTYJIEHTaM OyIyT PACKPBITHI B X0/I€ JICKIITMOHHBIX 3aHSATHH.

5. CocTraBiieHHe KOHCNIEKTOB. B KOHCIIEKTE OTpakeHbl OCHOBHBIE MOHATHS
TeMbl. J[Js HarISIIHOCTH W yNOOCTBA 3allOMUHAHUSI MCIOJIB30BAHBI CXEMBI U
TaOJIUILIBI.

6. IloaroroBka k 3auéry. IIpy MOATrOTOBKE K 3a4ETy CTYJICHTHI JOJKHBI
UCIIOJB30BaTh KaK CaMOCTOSITENIbHO TMOJITOTOBJICHHBIE KOHCHIEKTHI, TaK U
MaTepuaibl, HOJYYECHHBIE B X0J1€ 3aHATUM.

KauecTBO yCBOCHUSA CTYAEHTOM KaXA0M JUCIUILIMHBI olleHnBaercs mno 100-
OAJIITBHOM 1IKaJIe.

WNurterpanbHas peWTuHroBas olleHka (0a1) 1o Kaxaomy (Tmepuomy
OoOy4eHMs) CKJIaJbIBa€TCS M3 OICHKM TeKylled paboThl CTYJEHTOB Ha
CEMHUHAPCKUX M MPAKTUYECKUX 3aHATUSX, BBIIOJIHEHUS WHIUBUAYAIbHBIX
TBOPYECKUX 3aJaHUi M JIp. U OIEHKH 3a BBINOJHEHHE CTYJIEHTOM Y4e€OHOTO
3aIaHUsl TIPU PEUTUHTOBOM KOHTpoJie ycreBaeMocTu. [Ipu stom poinst Oaios,
BBIJICJICHHBIX HAa PEUTHMHTOBBIA KOHTPOJIb, HE JOJDKHA mpeBblmiaTh 50% oOmein
CYMMBI OQJJTOB JJAHHOT'O MOJYJIs (TIEproia O0ydeHus).

MaxkcumanbHas cymMMa OaJu10B 10 y4eOHOM THUCITUATIIINHE,
3aKaHYMBAIOIICHCS 3a4eToM, IO HToraM cemectpa cocrapiser 100 6ammoB (50
6amnoB — 1-it moayne 1 50 6amioB — 2-it MOYIIb).

Crynenty, Habpasimii 40 6aioB U BBIIIE TTO UTOTaM pabOTHI B CEMECTPE, B
HK3aMEHAIMOHHON BEJIOMOCTH M 3aUY€THOM KHIKKE BBICTABIISIETCA OIICHKA
«3auteHo». CTyaeHTy, Habpasiiemy 110 39 0amioB BKIHOYUTEILHO, CIACT 3a4eT,

CornacHo moaxoaaMm OallIbHO-PEUTUHTOBOM CHUCTEMBI B paMKax OLICHKHU
3HAHWM, YMEHUH, BiajieHni (YMEHU MPUMEHTh) U (WIHM) OMbITa JACATEIHHOCTU
JUCHUIUIMHBI YCTAHOBIICHBI CIEAYIOIINE aCIIEKThI:

e CopepxaHue y4yeOHOM NTUCIUIUIMHBI B paMKaxX OJHOTO CEMeCTpa JACIUTCS
Ha JiBa MoAayJis (mepuoja oOydeHust). [lo okoHuanuu Moyis (mepuoaa oOydeHus)
OCYILIECTBIISIETCS PEUTUHIOBBIM KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYAECHTOB.

e CpoKu MPOBEJCHUS PEUTHHTOBOTO KOHTPOJIA:

oceHHull cemecmp — | peUTHUHTOBBI KOHTPOJb YCIIEBAEMOCTH MPOBOAUTCS
coriacHo rpaduky ydeOHoro mporiecca, || peTHHTOBBIN KOHTPOJIh yCTIEBAEMOCTH
- JBe TMocleaHue Heaenu (aKTUUECKOTO 3aBEpIIEHUsS ceMecTpa Mo Tpaduky

y4eOHOro Tmpoiiecca;
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gecennuu cemecmp — | PEUTHUHTOBBIA KOHTPOJb YCIEBAEMOCTH IPOBOJIUTCS
coryacHo rpaguky ydeOHoro npouecca, || peTHHIOBBIN KOHTPOJb yCIIEBAEMOCTH
- JIB€ MOCJIETHUE Henenu (AKTUYECKOro 3aBEpILECHUsl CeMecTpa Mo Tpauky

y4eOHOro Ipoliecca.

VIl. MaTtepuajibHO-TeXHUYECKOE 00ecredyeHrue TUCHUIIIMHbI

HaumeHnoBaHue
cnenuaabHBIX*
noMenieHu u
NoMeleHn i IJis

OcHaIlIeHHOCTD
cnenmuaJbHbIX
noMenieHu u

NoMeLeHuH IJIs

IlepeyeHb JMLIEH3MOHHOTO POTPAMMHOI0
ob0ecreyeHus.
PexkBU3MTHI NOATBEPKIAIONIET0 JOKYMEHTA

CaMOCTOSITEJIbHOH | CAMOCTOAATE/IbHOM
padoThI padoThI
[TomemnieHue st Kommexr Adobe Acrobat Reader DC — Russian —
CaMOCTOSITETTbHOM yueOHol mebenu, | OecriaTHO
paboThI, yueOHas KOMITBIOTEP Cadence SPB/OrCAD 16.6 — 'ocynapcTBeHHBII
ayIUTOpUS AJis (cucTeMHBIH 00K, | KOHTPAKT Ha MOCTaBKY JTUIEH3NOHHBIX
IIPOBEICHUS 3aHATHI | MOHUTOP, nporpaMMHbIX ipoaykToB 103 - I'K/09 ot
JICKIIMOHHOTO TUIMAa, | KJIaBHATYypa, 15.06.2009
3aHATHI MBIIIIB) 8 MT., Google Chrome — 6ecrutatio
CEeMHUHAPCKOro TUIA, | KOMMYTATOp. Java SE Development Kit 8 Update 45 (64-bit) —
KypCOBOTO OecriaTHO
MIPOEKTUPOBAHUS Kaspersky Endpoint Security 10 ans Windows —
(BBITTIOJTHEHUSA Akt Ha nepenauy npaB [1K545 ot 16.12.2022

KYPCOBBIX padoT),
TPYIIIOBBIX H

Lazarus 1.4.0 — GecrutatHo
Mathcad 15 M010 — AkT npejocTaBJICHUS MPaB

WHIUBUIYaITbHBIX MC00000027 ot 16.09.2011;
KOHCYJIbTaIHi, MATLAB R2012b — AKT npegocTaBieHus IpaB
TEKYILETO KOHTPOJIS U Ne Us000311 ot 25.09.2012;
POMEKYTOUHOMN Mercurial 3.7.3 OecriaTHo
aTTeCTalluH, Microsoft SQL Server 2012 Express LocalDB —
MPAKTHKH, OecraTHO
KOMNbIOMEPHBLIL KNACC Microsoft Web Deploy 3.5 — 6ecrutatio
MaAmemamuyecKo2o MiKTeX 2.9 — GecruiaTHO

gaxynemema: Ne 16
(170002 Teepckas
061., 2. Teepw,
nep. Cadoeguii, 0. 35)

MSXML 4.0 SP2 Parser and SDK — 6ecruiaTHo

MySQL Workbench 6.3 CE — 6ecrutatHo

NetBeans IDE 8.0.2 — 6ecrinatHo

Notepad++ — GecruiaTHO

Origin 8.1 Sr2 — morosop Nel13918/M41 ot

24.09.2009 c 3AO0 «CodtJlaitn Tpeiiay;

Python 3.4.3 — GecriatHo

WinDjView 2.1 — GecruiatHo

WCF RIA Services V1.0 SP2 — 6ecriatHo

MHoropyHKIOHaTbHBIN

penakrop ONLYOFFICE — 6ecninataoe 110
OecriaTHO

OC Linux Ubuntu 6ecriatnoe I1O — 6ecruiatHO

VIIl. Cenenusi 00 00HOBJIeHNH padoyeii MPOrpaMMbl JTUCIIUILIHHBI
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Ne OOHOBJIEHHBIH Onucanue BHeceHHbIX | /lata u Ne mporokoJia
ILII. | pa3aeqa padouei U3MEeHeHU 3acenanus kadeapnol /
NporpaMMbl METOINYECKOT0
TUCIHUANIMHBI coBera (pakyJbTeTa,
YTBepPAMBILIETr0
U3MEHEeHH s
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