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Hanpasnenue MoAroTOBKH: 09.03.04 ITporpaMMHasi HHXKEHEPHS
ITpoduib TOATOTOBKH: [TporpaMmHas HHXEHEepHUs
O6paszoBarenpHas MporpamMma: GakanaBpuaT
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YTBEPXJAIO:

JexaH (axyppTeTa MaTeMaTHKU

IIporpaMma y4eGHON IMCIMILTHHBI «Y4ueOHas MpaKTAKa (Merombl MPOrpaMMHPOBAHHS)»
COCTABlIeHA Ha OCHOBaHMH | OCYJapCTBEHHOTO 00pa3oBaTeNBHOTO —CTAaHAApTa  BBICIIETO
npodeccuonansHoro obpasopanus ('OC BIIO) Jlomenxo#t Hapoamoii Pecny6muxu (HP) mo
Hanpapyienuio noxrotoBku 09.03.04 Tlporpammuas HHXKEHEPH, YTBEPXKIEHHOTO TPUKa30M
MugnncrepcTsa o6pasosanus u Hayku JTHP ot 21 sHBaps 2016 r. Ne 33;

Tlopsiika OpraHW3alié yd4eGHOro mpomecca B 00pa3’OBATENBHBIX OpraHH3ALMAX BBICIIIETO
npodeccronaIbHOro o6pasosanus JIOHEIKOH Haponsoit PecryGmiky, yTBEpKISHHOIO MPUKa3soM
Munucrepcrsa o6pasosanus u Hayku JIHP Ne 1171 ot «10» Hosi6ps 2017 1.;

yueGHOro IUIaHa M OCHOBHOW 00pa3oBaTeNbHON NPOrpaMMBI BBICIIETO podhecCHOHATHEHOTO
00pa30BaHMs HAIpPABIECHUS MOATOTOBKH 09.03.04 TIporpamMmHas HH)XEHEpHsi, pa3spabOTaHHEIX B
T'OY BIIO «JIoHEIKHii HAITHOHAIBHBIA YHHBEPCUTET).

PazpaboTunk: 5
JlonenT Kadeaps! MPHKIaIHON MEXaHUKH %

M KOMITBIOTEPHBIX TEXHOJIOTHI H.C. BornapeHko

ITporpamMma y4eGHOM IMCIMIUIMHBEL yTBEPXKICHA HA 3acelaHWH Kadeapsl PUKIIATHOM
MEXaHHKH ¥ KOMITBIOTEPHBIX TEXHOJIOT UM

IIportokosn Ne 11 ot «02» anpens 2020 r. @‘
3apexyromuii kabenpo ‘/‘/‘y . A.C.Tonbues

I[Iporpavma y4eGHOM JMCHMIUTEHBI OfoOpeHa y4eOHO-METOJUUECKOH  KOMHCCHEH
(haky/bTeTa MATEMaTHKH W HH(DOPMALMOHHBIX TEXHONOTHH
ITpotoxon Ne 8 ot «15» ampenst 2020 T.

Ipencenarens y4eOHO-METOAMIECKOH W
KoMuccHd (axyIbTeTa

JL.A. CensixoBa
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1.  OBJIACTb IPUMEHEHUSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

VYyeOHas aucuuniauHa «YdeOHas npaktuka (MeToapl MporpaMMHUPOBAHMS)» OTHOCHUTCSA K

uukiny [IpakTuku.

Co;[epxcaHHe JAUCHUIIIIMHEBI SABJISACTCA JIOTHYCCKUM ITPOAOJIKCHUEM COACPIKAHNUA NUCIUTTIIMHBI

— IIporpammupoBanue

U GOpPMHUPYET OCHOBY IS OCBOCHHS JUCIUIUINH:

— OOBEKTHO-OPUEHTUPOBAHHOE NMPOTPAMMHUPOBAHHE;

AJNTOPUTMBI U CTPYKTYPBI JaHHBIX;

[TpoekTrpOBaHUE M APXUTEKTYpa POTPAMMHBIX CHCTEM;
OyHKIIMOHAIBHOE U JIOTHYECKOE ITPOrPaMMHPOBAHUE;
[TporpammupoBanue rpaduku B OpenGL.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueOHOU OUCYUNTIUHDL

HanpaBneHHe IIOATrOTOBKH

09.03.04 [IporpammHasi HTHKEHEPUSI

ITpoduns [IporpammMHas HH)XEHEpUs
OO6pa3zoBarenbHas IporpaMMa bakasaBpuar
Kpanuduxanus AKaJeMHUYeCcKHii OaKayiaBp
KonnuecTBo copepKaTeabHbIX MOLyJIEN 1
Jucuumnirna 06a30Boii / BapuaTUBHOM 4acTu Tpaxtai

00pa30BaTeIbHOM POrpaMMbl

®opwmel kouTposist (MK, sk3ameH, 3auer)

mudepeHIMPOBaHHBIN 3a4ET

ouHasi opMa oOyueHus 3aounai Gopma
o0OyueHus
Hoxazarem YCKOp. | HOpMaT. YCKOD.
HOPMAT. CPOK

CPOK CPOK CPOK
KonmgecTBo 3a4€THBIX enHUIL (KPEITUTOB) 3 3 3 —
I'on moaroToBku 1 1 1 —
Cemectp 2 1 2 —
KonmgecTBo yacoB 108 108 108 —
- JIGKIIMOHHBIX — — — —
- IPAKTUYECKHIX, CEMUHAPCKUX — — — —
- 1a00paTOPHBIX — — — —
- CaMOCTOSITEIIbHON PabOTHI 108 108 108 —
B T.4. MHIMBHIyAJIbHOE 3aJIJaHNE — — — —
HenenbHOe KOIMYECTBO YacoOB, — — — —
B T.4. ayIMTOPHBIX — — — —

3.  OIHNCAHHME JNCHUIIJIMHBI

Ileau u 3axaun

Ieny:

— yriryOJeHne HaBBIKOB MIPOTPAMMHUPOBAHHS Ha si3bIke C++.

3aoauu:

— OBJIAAICHUC MCTOJaMH OpTraHU3allMH HUKIIMYCCKUX aJITOPUTMOB U IMPOrpamMmm, HpI/IéMaMI/I

YCKOPCHUS IMponecca rnoruckKka Tpe6yeMBIX qUucCel,
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— OCBOCHHE aJTOPUTMOB BBIUMCIICHHUS] KOHEUHBIX CYMM M Pa3pabOTKa COOTBETCTBYIOIIHUX
IpOrpamwm;

— OCBOCHHE aJIrOPUTMOB 00paOOTKH IBYyMEPHBIX MAaCCHBOB, 3aKpEIJICHHE HABBIKOB pabOTHI
C MaccUBaMH B s3bIKe porpammupoBanus C++;

— OBJIQICHUE METOJIaMH NPHOIMKEHHOTO peIIeHUs TPAHCLEHIEHTHBIX YPaBHEHUH .

TpeGoBanus K pe3yabTaTaM OCBOEHHMS JUCHMILIMHBI. [Ipomecc M3y4eHHs IUCIUTUTMHBI
«YyeOHasa npaktuka (MeToapl IporpaMMUpPOBaHUs)» HAIpaBiieH Ha (GOPMUPOBAHUE DIIEMEHTOB
cienyoomux kommereHiuii B coorsercteun ¢ 'OC BIIO JIHP no nampaBieHHIO MOATOTOBKH
09.03.04 IIporpamMmMHas HWH)XEHEpPUS W OCHOBHOW 0Opa30BaTEIbHON MPOTPAMMBI BBICIIETO
npodeccnoHanbHOTO 00pa3oBanus HanpasiaeHus moArotoBku 09.03.04 IIporpammHas MHXEHEPHUS
(ITpodune: [IporpaMMHast HHKEHEPHUS):

oowenpogpeccuonanvnvix (OIIK):

— OIIK-1 — BnajeHue OCHOBHBIMHM KOHIICTIIMSMH, MPUHIUIAMH, TEOPUSIMH U (pakTamu,
CBSI3aHHBIMU C UH(POPMATUKOM;

— OIIK-3 — cnocoOHOCTh TPUMEHSATh 3HAHUS M YMEHHA U3 UHPOPMATUKH U
IPOrPaMMUPOBAHUSA K INPOEKTUPOBAHUIO, KOHCTPYMPOBAHHUIO U TECTUPOBAHUIO IPOrPAMMHBIX
MPOIYKTOB;

npogheccuonanvnuix (I1K):

— IIK-1 — TOTOBHOCTH NIPHUMEHATH OCHOBHBIE METOJbl M HMHCTPYMEHTHI pa3paboTKu
POrPaMMHOT0 OOeCTIeueHUsI.

B pe3yabTare udyyeHus y4eOHOM JUCHUILIMHBI CTYACHT 10JIKEH :

3namo:

— QJITOPUTMBI IOMCKA YUCEN, YIOBJIETBOPSIOIINX 3aJaHHBIM YCIOBUSIM,;

— YCIJIOBHBIE OIIEPATOPBI U ONEPATOPBI LUKIIOB B si3bIke CH++;

— c1oco0br 00paboTku MaccuBOB B C++;

— METO/1bl IPUOJIMKEHHOTO PELLIEHUS TPAHCLEHACHTHBIX YPaBHEHUH.
Ymemn:

— BBIYUCIISATH KOHEYHbBIE CYMMBI, UCTIONIb3Ysl PEKYPPEHTHBIE (POPMYIIBI;

— BBIBOJMTH HH(POPMALIHIO B TEKCTOBBIN (hailsl B mporpamme Ha si3pike C++,

— HCHOJb30BaTh PYHKUUH s13bIka C++.
Bnaoemp:

— HaBbIKaMU pa3pabOTKH U OTJIAJKU IPOrpaMM Ha si3bIke mporpammupoBanust C++.

4.  COJEPXAHUE JUCLHUIIAHBI U ®OPMbI OPTAHU3AIIMY YYEBHOI'O
MPOLIECCA

IHopsiakoBbIii HOMEp U

Kparkoe cogep:xkanue TemMbl
TeMa

CoaepxarejbHbIA MOAYJIb 1
«PelieHne TUMOBBIX 32/1a4 HA si3bIKE porpaMmMupoBanus C++»

Tema 1. 3anaun AJTOPUTMBI TIOMCKA YHCEN, YOBIETBOPSAIOIINX 33JaHHBIM YCIOBHUSIM.
OCTOIUCIICHHON Y CJI0BHBIE OIIEPATOPBI, OIIEPATOPHI LIMKIIOB

apuMETUKH

Tema 2. Borancnenue BBIBOJ, PEKYPPEHTHOI (GOpMYIBI [/ OOIIEro wieHa psAaa. 3ajaada o




IopsinkoBbIi HOMeP U
TeMa

Kparkoe cogep:xanue TemMbl

KOHCYHBIX CYMM

TaOynupoBanuu (QyHKIM. BbiBon mH(bOpManuyu B TEKCTOBBIM Qaii.
crionb3oBanue GyHKIUH s3pika C++

Tema 3. PaGora ¢
MaTpHUI[aMU

Brinenenrne JguHAaMUYECKOW MaMATH TOA  JABYMEPHBIA  MAacCHB.
Manimann3anus MaccHuBa CIy4allHbIMU YUCJIaMH. ITouck
MHUHUMAJIBHOTO U MAaKCUMAJIbHOTO 3JIEMEHTOB B ONpPEACIEHHON 4acTh
MaccuBa. DyHKIMK, UMEIOIIME B CHUCKE (DOPMATBHBIX MapaMeTPOB
yKa3aTelib Ha yKazaTelb

Tewma 4. [IpubmmkEaHOE
pelieHue
TPaHCICHICHTHBIX
ypaBHEHUI

Meton HproToHa npUONMKEHHOTO PEUICHUS TPAHCLEHACHTHBIX
ypaBHeHu. ®opmanbHble U hakTUYeCKue GYHKIINH




TemaTnueckuii miian

ConepxareJibHbIA MOAYJIb 1
«PenreHue THMOBBIX 32/1a4 HA sI3bIKe MporpaMmupoBanus C++»

KoanuecTBo yacoB

Ounas ¢opma o0yuyeHus 3aounas popma o0yueHust
HopmaTuBHbIi cpok o0yuenusi | Y ckopeHHbIi cpok 00yuyenusi | HopmaTuBHbI cpok 00yueHusi | YcKopeHHBIH cpok 00yyeHus1
B T.4. B T.Y. B T.Y. B T.Y.
Ha3zBanus = = = = = = = =
o | Q| s < o |l | s < v | Y| s < o < <
coaep:xaTeJbHbIX =| 3| = = =l 3| = = =l 3| = = = = =
MO i o £ 2|2 21 o 21 2| 2 2 o £ 2|2 21 o = = =
ayJIeH U TeM ° =l 2|l al 5= 5182 El |l al 5= 5(¢E Sl gl al 5= 512 = Q Ss 5w
3 =l 2| e 2= 13 = 2| &g 81 3 I - - R - = 4 gE sE
9 = ; = = Q ) 9 = = = = Q ) 9 = = = O 2 ] = = Q| 2
2 2| 2l e| 3| gy e 2| 2l e| 3g| gy = | El=e| 3¢ ZY = 2 = e e
5 2| = = ) 2| = = ) » 2| 28| = I > 28 =c
= § = o =| & = = = o =| & = = o =| & = o =& 2=
=) = = S| S S = S| S S = g = =
2| = | S = & 8| = = & s | = = g | = =
Tema 1. 3agaum
LEJIOYNCIIEHHON 27 | — | = | = | 27T | = | 27T | = | = | =1 27 | = | 27 | = | = | = | 27 | - — — — — —
apruMETUKHN
Tema 2.
Brruncienue 27 | = | = | = 27T | - |27 | = |- =| 27 | = | 27 | = | = | =| 27 | - | = - - - -
KOHEYHBIX CYMM
Tewma 3. PaboTa ¢
271 | — | = | = 27T | = | 27T | = |-=| =27 | = 27 | = | = | =] 27 | - | - - - - -
MaTpUIlaMu
Tema 4.
[TpubmmxEénnoe
perieHue 21 | — | - | = 21T | = 27T | = || =27 | = 27 | = | =| -] 27 | - | - - - - -
TPaHCIEHAEHTHBIX
ypaBHEHUH
Hmozo no cooepica-
P 08| -|-|-1]108|-|(108|~-|-|-]208| -1]108 | - | - | —-108|-]| - - - - -
menvnomy mooyawo 1
Bcezo no
08|-|-|-1]108|-,108|—-|-|-]1108| -1]108 | - | - | —-1108 | -]| - - - - -
oucyuniune




5.  METOAUYECKHUE PEKOMEHJIALIUH JJISI IPOBEAEHUA
JIEKIHIMOHHBIX, IIPAKTHYECKHUX U JIABOPATOPHbBIX 3AHATUH

I[aHHBIe BUbI 3aHATHH HE MpEAYCMOTPECHBI yLIe6HBIM IIJIaHOM.

6. METOAUYECKHUE PEKOMEHJIALUU I1O OPTAHU3ALIUNA
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB

Opranuszanusi CaMmoCTOATEIbHOI PadOThI CTY/IeHTOB

Ne Ha3zeanue memot Konuuecmeo
n/n uacoe
1 [3amaum nenovyucieHHon apudMeTHKH 27
2 |BplymMClIeHHE KOHEYHBIX CYMM 27
3 |Pabora ¢ matpunamu 27
4 [[TpuGnmxE€HHOE pelIeHne TPAHCLUEHAEHTHBIX YPaBHEHUN 27
BCEI'O 108

7. NHANBUAYAJIBHBIE 3AJTAHUSA

NuauBunyanbHas padora Ne 1
3agauu nesoYHCcIeHHOoN apupMeTHKU
Lean: oBIageTs METONAMHM OpPraHU3AIUMU [HUKIUYECKUX aJTOPUTMOB M IPOTpamM,
npuéMaMy yCKOPEHHS Mpoliecca MOUCKa TPeOyEeMbIX YHCET.
3aganus:
Hanummwre nporpamMmy Ha si3bike C++, coaeprkaniyto GyHKIIHI0, KOTOpas Ha 3aJaHHOM

YHCIIOBOM IIPOMEKYTKE [a, b] HAXOJUT ¥ BEIBOJUT B TEKCTOBBIN (haiii:
1) mapbl umcen, Ky0 OJHOTO M3 KOTOPBIX PaBeH KBajpary Apyroro (Hampumep, 16 u 64;

IENCTBUTEIIBHO, 163 = 642 );
2) yucna, B IECATUYHON 3alMCH KOTOPBIX OTCYTCTBYIOT XOTs ObI JIB€ OJJUHAKOBBIC IIU(PBI;
3) mapsl OJU3HEIOB, T. €. MPOCTHIX YKCEN, PA3HOCTh KOTOPHIX PaBHA JBYM;
4) HaTypasbHbIe YHCIIa, KOTOPbIC HE JAEATCS HU KaKhe MPOCThIe YKcia, kpome 2, 3 u 5;
5) Tpéx3HauHble YMCIA, AT KKIOTO M3 KOTOPBIX TPH MOCIEAHUE IHU(PHI KBajapara AafoT

caMo 4McIo, Hanpumep, 376, 1eCTBUTENBHO, 3762 =141376.

NuauBuayanabHas padora Ne 2
Boiunciienne KOHEYHBIX CYMM
Ieanb: oBIaAeTh aIrOPUTMAMU  BBIYMCIEHUS KOHEUHBIX CYMM U Pa3pabOTKU
COOTBETCTBYIOIIUX MTPOTPAMM.
3ananuda:
3amana pyukuus Yy = f (X) u psn S. BeiBenute pekyppeHTHYI0 (GopMyITy AJisl 00IIero 4ieHa
psaa S.
Hanummre nporpammy Ha si3eike C++, comepkamryro (DYHKIHIO, KOTOpas BBIBOAWT B
TEKCTOBBIN (aiin Tabnuily 3HaUeHUH TaHHON (YHKIIMU Y U CyMMBbI S Ha 3aJJaHHOM OTpe3Ke [a, b] C

marom h B BUzE:



X y S
a y(a) 5(a)
a+h y(a+h) S(a+h)
b y(b) S(b)
3amanus 171 BapuaHToB 1-5
Howmep DOyHKIUSA Psan Otpesok [lar KonuuectBo
BapUaHTa YJICHOB psJia
1 2 k+1 2k+1 0,11 h=0,1 n=30
y="""-arctgx—~ s:iw [0
2 = ak?-1
2 y =2 . n (2x)k [0,1;1] h=0,1 n=20
= Z "
k=1 .
3 X | aX N2k 011 h=0,1 n=10
e 5oy X [0.3:1]
2 k:1(2k !
4 y =arctg x no(_1\K 2K+ 0,1,0,5 h=0,02 | n=20
. Z( 1) x [0,1,0,5]
o 2k+1

5 yzl—E|sin X _ < cos(2kx) [0,508] | h=0,05 | n=50

2 2 = ak? -1

NuauBuayanbHas padora Ne 3
Pabora ¢ maTpunamn

Heab: oBnazers anroputMamMu OOpaOOTKH JIBYMEPHBIX MAacCHUBOB, 3aKPENUTh HaBBIKU
paboThI ¢ MaccuBaMU B A3bIKe IporpaMMupoBanust C++.
3aganus:
Hanummre nporpamMy Ha si3eike C++, conepxainyto (GyHKIHMIO, OJTHUM U3 (OpMalIbHBIX
napamMeTpoB KOTOPOM SBJISIETCS yKa3aTedb Ha yKaszarelb. JTa (QYHKIHUS JODKHA BBIMOIHATH TaKHUE

NEeNCTBU:

— HOACYUTHIBATHh KOJIMYCCTBO 3JICMCHTOB B 3aKpameHH0171 YaCTH MaTpHlIl;
— HaXOJHuTh B SaKpaHICHHOﬁ YaCTHu MaTpHUIbL HauOOJIBIINH Y HANMEHBIIHH JJIEMECHTHI,

— 3aMEHATH HYJISIMU BCE JIEMEHTBI MATPHULIBI, PACIIOJIOKEHHBIE B HE3aKPAILICHHON YacTH.
Martpuna 3anaércs B pyHKIMHM main () Kak IBYMEpPHBIM AMHAMHUYECKUH MaccuB pa3mepa
NN, 3JIeMEHTHI KOTOPOr0 HHUIMAIM3UPOBAHBI CITy4YaHHBIMU YHCIIAMH.




3agaHus A1 BapuaHTtoB 1-5

Howmep BapuanTa | Yacth MaTpulbl Howmep BapuanTa | Yacth MaTpuIibl
1 4
2 3)
3

NuauBuayaasHnasi padora Ne 4
[pudau:kéHHOe pelneHne TPAHCHEHIEHTHBIX YPABHEeHH
Leanb: oBiameTh METOAAMH MPUOJIMKESHHOTO PEIICHUS TPAHCIEHACHTHBIX YPaBHEHHU.
3aganusn:
Hanummre nporpammy Ha si3eike C++, copepkaniyro ¢GopMmaiibHbie W (aKTHYECKUE

GyHKIMM, KOTOpas peuiaeT JaHHOE ypaBHEHHUE f(x):O C TOYHOCTBKO € Ha OTpPE3KE [a, b]
metoxoM HeroToHa.
[IpenBapuTenbHO ONPENEIUTE OTPE3KU [a, b], Ha KaXJIOM M3 KOTOPBIX YpaBHEHUE

f(X)zO MMEET €IMHCTBEHHBIM KOPEHb (ITO MOXKHO CcJliejaTh, HAlpuUMeEp, HApUCOBaB JCKU3

rpaduka Qyukuun Y = f (X)).
YPaBHEHUS, OCYIIECTBUTE JUTS KaKIOTO M3 HAWIEHHBIX OTPE3KOB.

Br130B (bYHKI_II/II/I, HaxXOJ e KOpCHb TPaHCUHCHACHTHOT'O

3ananus 11 BapuaHToB 1-5

Howmep BapuanTa YpaBHeHHe
1 ] 2C0S X
Sin X — =0
X
2 xsinx—0,5=0
3
sin>-3X-0,2=0
3
4 4cosdx—e*+0,1=0
> x—2+§n1=0
X
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8. KOHTPOJIbHBIE BOITPOCHI K MPOMEXKYTOYHOM ATTECTAIIUA

[TpoBeneHne NpoMeKyTOUHON aTTECTALlUU HE MPEAYCMOTPEHO YUEOHBIM IUIAHOM.

[TpoBeneHne MOAYILHOTO KOHTPOJIS HE MPEAYCMOTPEHO YUECOHBIM ILIAHOM.

9.  OBPA3ZEL MOAYJBHOI'O KOHTPOJIA

10.

KPUTEPUU OLUEHUBAHUA

ITo xypcy npenmnonaraercs mpoBenenre quddHepeHIIMPOBaHHOTO 3a4ETA.

Pacnpeodenenue b6annos, Komopvie Mozym nojay4ums CHyOeHnbl

6 npouyecce uzyuenun Oucuunﬂuubt

CPC Bcero
NupuBuayanbuas (MuausuayaiabHas (MuausuayanbHas | UnauBuayanbHas
padora Ne 1 padota Ne 2 padora Ne 3 pabora Ne 4
max 25 6amtoB max 25 6amioB max 25 GautoB max 25 6amtoB 100
Brimmonnenue Brimonnenue Brimonnenue Brimonxenue Ehu:
YIOpaXHEHHUI YIPaXHEHUI YIPaXHEHUI YIPaXHEHUI
IlIkana coomeemcmeusn 6a1108 HAUUOHAILHOU WIKATIE
Ouenka Ouenka no
no 10(())uemca no OuneHka 1o rocy1apcTBeHHOM IKaJe rocyaapcTBeH
mKasue “bann ol (3x3aMeH, Ju(pPpepeHUMPOBAHHBIN 324€T) HOIl IKaJIe
ECTS fxane (3auéT)
A 90-100 5 (OTIIMYHO) 3a4TEHO
B 80-89 4 (xoporo) 3a4TE€HO
C 75-79 4 (xoporo) 324TEHO
D 70-74 3 (YIOBIETBOPHUTEIHHO) 3a4TE€HO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 324TEHO
FX 35-59 2 (HeYOBJIETBOPUTEIILHO) HE 3a4TEHO
C BO3MOXHOCTBIO TIOBTOPHOU CHAa4H
F 0-34 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TCHO
C BO3MOYKHOCTBIO IOBTOPHOU CIaYM MPU YCIIOBUH
00s13aTeIpHOTO HAbOpa AOTOTHUTEIBHBIX OAJIJIOB
11. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE YYEBHOI'O ITPOLECCA

VYyeOHasi MpaKkTUKa MPOXOAUT B KOMITBIOTEPHOM Kjlacce, 000pyJIOBAaHHOM KOMITHIOTEpaMU C
JUTIEH3UOHHBIM TTPOTPAaMMHBIM O0ecriedeHueM, JOCTYIIOM K ceTu MHTepHeT, cTomaMu, TOCKOH.



11
12.  PEKOMEH/IOBAHHAS JIUTEPATYPA

Koa-Bo Hanuune
Ne IK3EMILISIPOB | 3JIEKTPOHHOI
HanmenoBanue
n/n B OuOJ/IMOTEKE BepCUM B
JonHY IbC
Ocnoenasa numepamypa
1 bonnapenko H. C. HauanbpHblli Kypc ImporpaMMUpOBaHUs
Ha s3pike C++ : yuebnoe nmocodue / H. C. bonmapenko. — 2 +
Jonenk : 'OV BIIO «louHY», 2017 — 106 c.
2 Makaposa H. I1. 3aganus kK BBIYUCIUTEIBHON TPAKTHKE
(mns crynentoB cnenuanbHocTr 1-31 03 01-02 B 4
«Marematukay). Yacts 1 / H. I1. Makapoga,
W. H. Peuyk. — I'poxno : I'pl'Y, 2012. — 50 c.
Jlonoanumensnasn numepamypa
1 Meronudyeckue  PEKOMEHIAIMKM K BBITOJHEHUIO
nabopatopHbeix paboT mo kypcy «lIporpammupoBaHue) :
JUIs  CTyJIeHTOB HarpaBieHuss mnoarotoBku 09.03.01 3 +
«Mudpopmatuka W BBIYUCIUTENbHAS TEXHHUKA» / COCT.
T. B. lapuii. — Honenx : I'OY BIIO «/louHY», 2016. —
54 c.
2 Crpayctpyn b. [IporpamMmmupoBanue : IPpUHIKIIB 1
npakTHKa ¢ ucnonb3oBanuem C++/ b. Ctpayctpyt. — 2-e — +
u3n. — Mockga : Bunbsimc. — 2016. — 1328 c.
3 Trorames A. A. OcHOBBI iporpammupoBanus. Yacts | /
A. A. Trorames. — Cankr-IletepOypr : YHuBepcurer - +
NTMO, 2016. — 160 c.

13. HHPD®OPMAIUOHHBIE PECYPCbI

1. Bagaun u pemenue. C++ [OnexkTpoHHBIH pecypc]. — Pexum goctyna:
https://purecodecpp.com/archives/433. — 3ari. ¢ sxpaHa.
2. COopHMK 3ajmad i MpakTHKU [DNeKTpoHHBIH pecypc]. — Pexum nocryma !

http://cppstudio.com/cat/285/. — 3ar. ¢ sxpaHa.

3. UucneHHble METOJBI: pELICHHE HENTUHEMHBIX YpaBHEHUI [DIeKTpOHHBIH pecypc]. —
Pexxum moctyma :  http://statistica.ru/branches-maths/chislennye-metody-resheniya-uravneniy/. —
3ari. ¢ ’KpaHa.

14. TTPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopniopatuBnas nutiensust JOHHY Ne 46484614);

2. Microsoft Office (kopnopatusnas muuensust JOHHY munenzus Ne 46472919);

3. Microsoft Visual Studio (smuuensus mporpammbel DreamSpark mnis BbICIIMX y4eOHBIX
3aBEJICHUN );

Pabouas mporpaMma paccMOTpeHa M MepeyTBEepkKAeHa Ha 3acelaHuu Kadeapsl MPUKIaIHON
MEXaHHUKH 1 KOMITBIOTEPHBIX TEXHOJOTUH C U3MEHEeHHsIMH (0e3 n3MeHeHuil) Ha 20 rO/I.
[TpoTokon Ne or“ 7 20 r. 3asenmyromuii. kadenpoit
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Pabouast mporpaMma paccMOTpeHa W TIEpeyTBEpXkKAcHa Ha 3aceTaHuy Kadeapbl MPUKIaTHON
MEXAaHHUKH ¥ KOMITBIOTEPHBIX TEXHOJIOTUH C M3MEHEHHsIMU (0e3 n3MeHeHui ) Ha 20 TOJI.
[TpoTokon Ne or“ 7 20 r. 3ameapyromuii. kabeapoit
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MEXaHUKH ¥ KOMIIBIOTEPHBIX TEXHOJIOTHI ¢ U3MEHEHUsIMU (0e3 n3MeHeHuit) Ha 20 TOJI.
[Ipotokon Ne or“ 7 20 1. 3amemyromuii. kadeapoi
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[TpoTokon Ne or“ 7 20 r. 3ameayromuii. kadeapoit
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