MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3zoBare/ibHOI nporpamMmmbl: TenjiodHepreTuka u TeMJIOTEXHUKA
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
HMHOOPMAIIMOHHBIE TEXHOJIOI'MHA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.10

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemecrp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

1 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

1 cemectp - 32 yaca;

KoncyabTanum

1 cemectp - 2 yaca;

CamocrosiTesibHasi padoTa

1 cemectp - 77,5 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K
Bnageneyu KnHapa B.O.
IIpenonasarenn T — R42977b35-Kindrav0-2c942277 B.O. Kunapa
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PyKOBO'HHTe‘HB o '_“-T“' : Brageney Poranes A.H.
00pa3oBaTeILHOM MPOrpaMMbI Moyt ¢ Waenugmiarop | RD956bad4-RogalevAN-6233a28H) A H. Poranes

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
CeeneHuna o enagensue L3N M3KU

Poranes A.H.
Rb956bad4-RogalevAN-6233a28H A .H. Poranes

Bnaaeney
WaenTndukatop

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ienp ocBOeHUs] TUCHUILUIMHBI. W3Y4YCHHE TEOPUH W IPAKTHKU HCIOJIb30BAaHUS COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTH, OCBOEHHE COBPEMEHHBIX MPOTPAMMHBIX CPEICTB JJISl pelIeHHUs YUeOHBIX,
WH)KEHEPHBIX U HAyYHO-TEXHUYECKHUX 3a1a4.

3agauu AMCHMIIMHBI

- U3y4eHHEe [IPUEMOB pPEIIeHHUs TUITUYHBIX (PU3MKO-MAaTEMaTHUECKUX 3a/]1a4 C UCII0JIb30BaHUEM
COBPEMEHHBIX MATEMATHYECKUX ITAKETOB U S3BIKOB IIPOrPaMMUPOBAHUS BEICOKOTO YPOBHS;

- OCBOEHME IIPUEMOB UCIIOIb30BaHUs pecypcoB IHTepHeTa a1 perieHus 3a1a4 yueOHoil,
WHXEHEPHOU U HAYYHO-TEXHUYECKON HAIIPABICHHOCTH;

- OCBOCHHE IIPUEMOB CO3JaHUs IPOTPAMMHOIO KOJA.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

VYK-1 Cnocoben
OCYIIECTBIISATh TIOUCK,
KPUTUYECKHI aHAIN3 U
CHHTE3 HH(pOpMaInH,
HNPUMEHSATh CUCTEMHBIN
MOJXO/ JUIsl PELICHUS
NIOCTaBJICHHBIX 33134

N/1-1yk-1 Belmoasser mouck
HEo0X0IMMo HH(pOpPMaLUH,
€€ KpUTUYECKUI aHaIu3 U
00001IaeT pe3yIbTaThI
aHayM3a JyIsl perieHus
MOCTaBJIICHHOM 3a/1a4H

3HATh!
- OCHOBHBIE Cpe/ICTBA MH(POPMAITMOHHBIX
TEXHOJIOTHH JUIsl IOUCKa, XpaHEHMUS],
00paboTKH, aHaIM3a U NPEACTABICHUS
MH(pOpMaLINH.

OIIK-1 Cnocoben
MMOHUMATh TTPUHITUTIBI
paboThl COBPEMEHHBIX
nH(OpMaITMOHHBIX
TEXHOJIOTHH B
WCIIOJIB30BaTh MX JIJIS
pelieHus 3aaa4y
npodeccuoHaNbHOM
eI TeIbHOCTH

N1-1onk-1 Jemonctpupyer
[OHUMaHHE NPUHIUIIOB
paboThl COBPEMEHHBIX
MH(POPMALIMOHHBIX
TEXHOJIOTHI

3HATh:
- OCHOBHBIE YHUCIIEHHBIE METO/IbI PEIICHUS
(U3UKO-MaTEMAaTHUYCCKUX 3a]1a4;

- OCHOBBI PUMEHEHUS TTOJIOKEHUH
bu3HKN, MaTEMaTHKH, XUMUH,
WH)XEHEPHOU rpaduKH JIJIsl pEeIICHUS
(bu3MKO-MaTEMaTHUECKUX 3a7a4 Ha
KOMITBIOTEPE.

YMETB:
- IPUMEHATh OCHOBHBIE YHCIICHHBIE

METO/Ibl pelieHus (PU3NKO-
MaTEMaTHUYECKUX 3a7ay;

- IPUMEHSTh AHAJTTUTUYECKHUE U YUCIICHHbBIE
METO/IbI ISl PEIIEHHUS TOCTABJIEHHBIX
3ajad.

OIIK-2 Cnocoben
pa3pabaThIBaTh aarOpPUTMBI
58 KOMHBIOTepHI)Ie
MPOTPaMMBI, TPUTOTHBIE
JJISA HpaKTI/I‘—IeCKOFO
MPUMEHEHUS

N-1lonk-2 AITOPUTMHU3UPYET
peIlIeHNE 3a7]aui U pealn3yeT
AITOPUTMBI C TOMOIIbIO
IIPOrPaMMHBIX CPEICTB

3HATh:
- OCHOBHBIC aJITOPUTMBI JIJISl PELICHUS
(HU3MKO-MaTEeMaTHUECKHX 3a/1a4 Ha
KOMITBIOTEPE;

- 0COOEHHOCTH NPUMEHEHUS
AHAIMTHYCCKON MAaTEeMaTHKH M YMCIICHHBIX
METOJIOB JIJISl PEIICHUSI CHCTEM JIMHEHHBIX
Y HEJIMHEWHBIX aJreOpandecKux
YPaBHEHUM.

YMETB:
- MCII0JIb30BaTh BCTPOEHHBIE (PYHKIUU




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

AHATMTHYECKUX MPeoOpa3oBaHUM U
YHCIICHHBIX METOJIOB pacyeTa JJisi CUCTEM
JIMHEHHBIX M HEITMHEHHBIX
anreOpandecknx ypaBHEHUH;

- IPUMEHSTH AJITOPUTMBI TSI pEIICHUS
(bU3HKO-MaTEMaTHUECKUX 3a1a9 Ha
KOMIThIOTEPE.

OIIK-2 Cnocoben
pa3pabaTbIBaTh AITOPUTMBI
U KOMITBIOTEPHBIC
POTPaMMBI, IPUTOTHBIE
JUTSL IPaKTUYECKOTO
PUMEHCHHUS

N 1-20mnk-2 [IpumensieT
UH(POPMALMOHHbIE
TEXHOJIOTUH IS TIONCKa,

XpaHeHus1, 00pabOTKH, aHAIN3a

U Npe/ICTaBIICHUS
uH(popManuu

3HaTb.
- MCTOJBI aHaJIn3a U MOJACIIMPOBAHUSA
SKCIICPUMCHTAJIbHOT'O UCCJIICIOBAHUS.

YMETh:

- MPUMEHSTh METOJIbI 00PabOTKH
IKCIIEPUMCHTAIBHBIX JIAHHBIX B
WH)KCHEPHBIX pacueTax;

- ACIIOJIB30BaTh BCTPOCHHBIC (DYHKIINN
cucreMbl Mathcad u rpadgudeckoe
MPE/ICTaBICHUE PE3YIIbTATOB IS
00pabOTKH, aHAJIM3a U TIPEACTABICHUS
nH(OpMAIIUY TPUMEHUTEITBHO K
WH)KCHEPHBIM pacyeTam.

2. MECTO JUCUHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

I[I/ICI_II/IHJ'II/IHa OTHOCUTCA K OCHOBHOH HpO(I)@CCHOH&J'IBHOI:I O6pa3OBaTeHLHOﬁ nporpamMme

TCHJ’IOSHepFCTI/IKa n  TCIIOTCXHHUKA

(mamee —

OIIOI),

HampasieHus noarotoBku 13.03.01

TCHHOBHepFCTI/IKa U TCIVIOTCXHUKA, YPOBCHb 06pa3OBaHI/IHZ BBICIIICC O6pa30BaHI/Ie - 6aKaJIaBpI/IaT.

bazupyercs Ha ypoBHE cpeHero o01iero oopa3oBaHusl.

Pe3ynbpTarsl 00y4eHus, MoyydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIMUMBI TIPU BBITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PadOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCHUTUTMHBI COCTaBIISIET 4 3a4eTHBIX euHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBBI pabOTHI B 8 1 2 2 - - - - - - 4 - Iloozomogka k nabopamopnoit padome: Jns
cpeaax KOMITBIOTEPHBIX BBITIOJTHEHUS 33/1aHUH 110 JJaOOpaTopHOi padoTte
MAaTEMaTHUYCCKUX HeO6XOI{I/IMO npeaABapUTECIbHO U3YUNUTH
porpamMmm COOTBETCTBYIOIINE pa3ielibl yaeOHnka O4KkoB
1.1 OCHOBBI pabOTHI B 4 1 1 - - - - - - 2 - B. ®@., boromoroga E. I1., Banos /1. A.
cpenax KOMIbIOTEPHBIX dusuko-mareMaTHueckue 3ToAb ¢ Mathcad u
MaTeMaTUYECKUX Wurepret: Yue6HOE mocodue.— 2 € u3 1., UcIp.
IporpamMm u gon.— CII6.: M3narensctBo «Jlanby, 2018.
1.2 Berpoennsie pyHKIIN 4 1 1 - - - - - - 2 - Hzyuenue mamepuanog 1umepamypHsix
M OTIepaTOpPbI UCIOYHUKOB:
MaTeMaTHYECKUX [1], 109-120
HaKeTOB M 0COOEHHOCTH [2], 10-11
nX TIPUMEHEHUs C
pa3sMepHBIMU
BCJIIMYMHAMU
2 Mertoab! peneHus 6 2 2 - - - - - - 2 - Iloozomogka k nabopamopnoit padome: JIns
anreOpandeckux 3aaad BBITTOJTHEHHS 3aJJaHUH TI0 TabopaTopHO paboTe
MAaTEMaTHUYCCKUX HeO6XOI[I/IMO NpeaABaApUTECIILHO U3YUYUTH
MTaKeTOB C COOTBETCTBYIOIIHE pa3/ieibl yueOHHKa O4YKOB
HUCTIOJIb30BAaHUEM B. ®@., boromososa E. I1., IBanos /1. A.
TOYHBIX U ®dusnko-maremaruueckue 3Toabl ¢ Mathcad n
NPUOITHKEHHBIX WurepHer: YueGHOE mocobdre.— 2 € U3, ucIp.
METOJIOB u pon.— CII6.: U3parensctBo «Jlanby, 2018.
2.1 Mertonb! perieHus 6 2 2 - - - - - - 2 - H3yuenue mamepuanos 1umepamypHslx

anre6pa1/1qec1<1/1x 3aJa4
MaTEMaTU4YCCKUX
IIaKE€TOB C
HCIIOJIb30BAHUCM

UCMOYHUKO8.
[2], 42-44




TOYHBIX U

NPUOIIHIKEHHBIX
METOJIOB
3 WuTepnonsiius u Ilodz0moeka K KOHmpoabHoU padome: st
SKCTPANIOJIANNA B MOJITOTOBKE K KOHTPOJIBHOI paboTe
MaTeMaTHIECKUX HEOO0XOIMMO TIPEABAPUTEIHHO H3YIHUTh
aKeTax COOTBETCTBYIOIIHNE pa3ieibl yaeOHnKa O9IKOB
3.1 WnTepnomnsuus u B. ®@., boromonoga E. I1., Banos JI. A.
SKCTPANIOJIANNA B dusnko-maremMaTuueckue 3Toabpl ¢ Mathcad n
MaTeMaTHIECKUX Wurtepret: YuebHOE mocodue.— 2 € u3 1., UCIp.
ImaKeTax u gon.— CII6.: U3patensctBo «Jlanby», 2018.
H3yuenue mamepuanos 1umepamypHsLx
UCMOYHUKOB:
[2], 59-61
4 Maremarnueckue Iloozomogeka K 1adopamoproii pavome: Jns
onepaTopsl B BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
MAaTE€MaTHUYCCKUX HeO6XOILI/IMO npeaABapUTECIbHO U3YUNUTH
maKeTax COOTBETCTBYIOIIUE pa3ieibl yaeOHnKa O9IKOB
41 MaremaTtnueckue B. ®., boromonosa E. I1., UBanos /1. A.
OTIepaTopHl B Om3nko-MareMaTHdecKue TIoabl ¢ Mathcad u
MaTeMaTHIECKUX Wutepret: YuebHoe mocodue.— 2 € 3., UCIp.
HaKeTax u norr.— CII6.: M3naTensctBo «Jlanbsy», 2018.
H3yuenue mamepuanog 1umepamypHsix
UCMOYHUKOB:
[2], 25-26
5 Mertoas! peneHus Iloozomogka k nabopamopnoit padome: Jns
TUTTUYHBIX (PU3HKO- BBITIOJTHEH U 33/IaHUH 10 TabopaTopHoi paboTe
MAaTe€MaTHYCCKUX 3a1a4 HeO6XO}II/IMO NpeaABaApUTECIIbHO U3YUYUTH
B MaTeMaTHUECKUX COOTBETCTBYIOIIHE pa3zeibl yueOHnka O4uKoB
IMaKeTax C B. ®., boromomnosa E. I1., UBanos /I. A.
BCTPOCHHBIMU Ousnko-MareMaTHdecKue 3Tioabl ¢ Mathcad u
CpelnCcTBaMu U WutepHer: YuebHoe mocodue.— 2 € u3., UCIp.
TIpUeMaMu u nor.— CII6.: U3narenscrBo «Jlanpy», 2018.
IPOTPaMMHPOBAHHUS H3yuenue mamepuanos 1umepamypHslx
51 Mertonb! perieHus UCHOUHUKOG:

THUITHYHBIX (1)I/ISI/IKO'
MATCMaTHYCCKUX 3a/1a4
B MaTCMaTHYCCKUX
ImaKerax

[1], 142-144
[2], 66




6 AnroputMuzanus 3auad 2 4 Ilodzomoeka K nadopamopnoit padome: Jlns
6.1 | Anropurmuzanus 3anaq 2 4 BBITIOJTHEHHS 33/1aHUH 110 JJaOopaTopHOW padbore
HEO0OXO0/IMMO TIPEBAPUTENHLHO U3YIUTh
COOTBETCTBYIOIIHNE pa3/ieibl yaeOHnKa O9IKOB
B. ®@., boromoinoga E. I1., IBanos /1. A.
Om3nko-MaTeMaTHIecKue Tioabl ¢ Mathcad
Wntepner: YuebHoe mocodbue.— 2 € u3A., UCIp.
n por.— CII6.: M3gaTensctBo «Jlanby», 2018.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[2], 51-53
7 Anmnpokcumanus B 2 4 Ilodzomogka Kk KonmpoibHou pabome: JIns
MaTeMaTHYeCKUX MOJrOTOBKE K KOHTPOJIbHOW paboTe
MaKeTax HEOOXO/IMMO TIPEBAPUTENIHLHO U3YIUTh
7.1 AnnpoxkcuManus B 2 4 COOTBETCTBYIOIINE pa3ielibl yuyeOHnka 2.04KoB
MaTEeMaTHYECKUX B. ®@., boromoroga E. I1., Banos /1. A.
naKerax dusnko-maremMaTuueckue 3Toabsl ¢ Mathcad n
Wntepner: YuebHoe mocodue.— 2 € u3., UCIp.
n norr.— CII6.: M3pgaTensctBo «Jlanbsy», 2018.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], 126-130
8 SI3BIKHM 2 4 Ioozomoeka pacuemmuslx 3adanuii: J1ns
MIPOrpaMMHUPOBAHUS U MOJITOTOBKH PAac4YeTHOTO 33 aHUS HEOOX0AUMO
OCHOBHBIC KOHIICIIIINH PEeUINTDL 3aaa4y NOCTPOCHUA TUCTOTPAaMMBbI HA
SI3BIKOB OCHOBE JIaHHBIX POCTa U BECa CTYJICHTOB BCEX
NIPOTPaMMUPOBAHUS TPYIII [TOTOKA
8.1 SA3BIKH 2 4 H3yuenue mamepuanog 1umepamypHsix
NpOrpaMMHUPOBAHUS U UCIOYHUKOB:
OCHOBHbIE KOHILIEIILIUA [1], 111-116
SI3BIKOB [2], 55-56
IPOrpaMMHUPOBAHUS
9 Pab6ora ¢ mponenypamu 2 2 Ilodzomoeka k nadopamopnoit padome: Jlns
B SI3BIKaX BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHO padore
IPOrpaMMHUPOBAHUS HEO0OXO0/IMMO TIPEIBAPUTEIHLHO U3YIUTh
9.1 | Pabora c nponenypamu 2 2 COOTBETCTBYIOIINE pa3Jielibl y4eOHNKa
B SI3BIKAX «[IporpaMMHpOBaHNE OCHOBHBIX
IPOrpaMMUPOBAHUS ANTOPUTMHUYECKUX CTPYKTYp B Visual Basic for

Applications»




Camocmoamensnoe uzyuenue
meopemuuecko20 mamepuana: N3yuenue
JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
"PaboTa ¢ mpoueaypamMu B SI3bIKaX
MIPOTPaMMHUPOBAHUS"

Iloozomoeka Kk mexyuiemy KOHmpoaio:
[ToBTOpenne maTepuana mo pasneny "Pabora ¢
HpoLeypaMu B SI3bIKaX MPOrPaMMHPOBAaHHS"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[2], 30-33

10 Tunuzamnus JaHHBIX B Iloozomogka K 1adopamoproii pavome: Jns
00BEKTHO- BBIMOJTHEH U 33JaHUI TI0 JIaAO0OpaTOpHOU padboTe
OpUEHTHPOBAaHHOM HEOOXOAUMO TPEBAPUTEIEHO U3YUHUTh TEMY U
S3BIKE 3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOIl paboThl, a
POrpaMMHUPOBAHUS TaK K€ U3y4YUTh BOIPOCHI BApUAHTOB
10.1 | Twunu3auus JaHHBIX B 00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
00BEKTHO- pasnene «[IporpaMMHpOBaHIE OCHOBHBIX
OpUEHTHPOBAHHOM AITOPUTMUYECKHUX CTPYKTYp B Visual Basic for
SI3BIKE Applications»
MIPOTrPaMMHUPOBAHUS Camocmoamenvhoe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"Tunusanus JaHHbIX B 00BEKTHO-
OpPUEHTHPOBAHHOM S3BIKE IIPOTPaMMHUpPOBaHUA"
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[1], 130-133
[2], 39
11 {uKIibl 1 yclIOBHBIE Ilodzomoeka k n1adopamopnoit padome: Jns
OTIepaTopHI B BBITIOJTHEHHS 33/1aHUH 110 JT1a0opaTopHOi padore
00BEKTHO- HEO0OX0AMMO TPeIBapUTEIBEHO U3YUHTh TEMY 1
OpPHEHTHPOBAaHHOM 3aJ1a4M BBITIOJHEHHMS JTaOOpaToOpHOI paboThl, a
S3bIKE TaK K€ U3y4UTh BOIPOCHI BApHAHTOB
[IPOrpaMMUPOBAHUS 00pabOTKN Pe3yNIbTAaTOB 110 H3YICHHOMY B
11.1 Lukib! 1 ycinoBHbIE pazaene «lIporpamMmmupoBaHrue OCHOBHBIX

OTIepaTophl B
00BEKTHO-
OpI/IeHTI/IpOBaHHOM

ANTOPUTMHUYECKUX CTPYKTYp B Visual Basic for
Applicationsy .
Camocmoamenvroe usyueHue




SI3BIKE
IPOrpaMMHUPOBAHUS

meopemuueck02o mamepuana: VIsyaenue
JIOTIOJIHUTENBHOTO MaTepuaa 1o pasjery
"LIMKJIBI M YCIIOBHBIE ONIEpaTopbl B 0OBEKTHO-
OPHEHTHPOBAHHOM SI3BIKE TPOTPAMMHPOBAHUS"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[2], 28-30

12 PaboTsI ¢ MaccuBamu B Ilo020mo6Ka K KOHMPOILHOU padome:
00BEKTHO- Wzydenne maTepuanos 1o paszaery PaboTsr ¢
OpUEHTHPOBAHHOM MacCHBaMH B 0ObEKTHO-OPHEHTHPOBAHHOM
SI3BIKE SI3BIKE TIPOTPAMMHUPOBAHHUS U MOATOTOBKA K
MIPOrPaMMHUPOBAHHS KOHTPOJILHOM padoTe
12.1 | PaboTsl ¢ MaccuBaMH B CamocmoamensHoe usyuenue
00BEKTHO- meopemuueckozo mamepuana: Visyaenue
OpUEHTUPOBAHHOM JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
SI3BIKE "PaboTsl ¢ MaccuBaMu B 00BEKTHO-
IPOrPaMMHUPOBAHHSI OpUEHTHPOBAHHOM S3BIKE TIPOTPaMMHUpPOBAHUS"
13 PaboTa ¢ BHEIITHUMH Iloozomogka K 1adopamoproii pavome: Jns
(hattmamu, natoit u BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaToOpHOU paboTe
BpEMEHEM B OOBEKTHO- HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
OpUEHTHPOBAHHOM 3a[1a9 BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
SI3BIKE TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
MIPOTPaMMHPOBAHHUS 00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
13.1 PaboTa ¢ BHEIIHIMH paznene "lIporpaMMupoBaHue OCHOBHBIX
(haitnamu, naToit u ANTOPUTMHUYECKHX CTPYKTYp B Visual Basic for
BPEMEHEM B OOBEKTHO- Applications" matepuany.
OPUEHTUPOBAHHOM H3yuenue mamepuanog 1umepamypHsix
SI3BIKE UCHIOUHUKOB:
MPOrPaMMHUPOBAHHUS [1], 155-160
[2], 40-45
14 OOBeKTHO- CamocmosamensbHnoe usyuenue
OpUEHTHPOBAHHOE meopemuueckozo mamepuana: Vsydaenue
IPOTPaMMHPOBAHHE JIOTIOJTHUTEIBHOTO MaTepralia o pasaery
141 OOBeKTHO- "OOBEKTHO-OPHEHTUPOBAHHOE
OpUEHTHPOBAHHOE porpaMMupoBaHue”
IIpOrpaMMHpPOBaHHE Ilodzomogxa Kk 1abopamopuoit padome: Jns

BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3a]]a4H BBITIOJTHEHUS J1JaO0paTOpHOH paboTsI, a
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TaK K€ U3y4YUTh BOIPOCHI BApHAHTOB
00pabOoTKU pe3yJIbTATOB 10 H3YYCHHOMY B
paznene "llporpaMMupoBaHue OCHOBHBIX
ANTOPUTMHUYECKUX CTPYKTYp B Visual Basic for
Applications" maTepuaiy.

H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[1], 220-222
[2], 59-63
15 Pa6ora co CamocmoamensHnoe usyuenue
BCTPOEHHBIMHU meopemuueckozo mamepuana: Visyaenue
00beKTaMu, UX JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
METOaMU U "PaboTta co BCTpOGHHBIMU 00BEKTAMH, HX
CBOWCTBaMH B METOJIAMHU M CBOMCTBAMH B O0BEKTHO-
00BEKTHO- OPUEHTHPOBAHHOM S3bIKE IIPOTrPaMMHUpPOBaHUA"
OpUEHTHPOBAaHHOM Iloozomogka k nabopamopnoit padome: Jns
SI3BIKE BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaToOpHOU paboTe
MIPOTPAaMMHPOBAHUS HEO0XOIUMO TPEABAPUTEIFHO U3YIUTh TEMY H
151 Pab6ora co 3a71a4¥ BBITIOJHEHHMS JTaOOpaToOpHOl paboThI, a
BCTPOCHHBIMU TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00BEKTaMH, UX 00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
METOJaMHt U paznene "lIporpaMmmMupoBaHue OCHOBHBIX
CBOMCTBaMH B ANTOPUTMHUYECKHX CTPYKTYp B Visual Basic for
00BEKTHO- Applications" matepuany.
OpPUEHTHPOBAHHOM H3yuenue mamepuanog 1umepamypHsix
S3bIKE UCHIOUHUKOB:
POrPaMMHUPOBAHHUS [1], 330-335
[2], 63-64
16 Pab6ora ¢ CamocmosamensbHnoe usyuenue
MOJIb30BATEIIECKAMHU meopemuyueckozo mamepuana: VI3yienue
(dopmMamu B 00BEKTHO- JIOTIONTHUTEIHHOTO MaTepralia o pasaery
OPHUEHTUPOBAHHOM "Pabora ¢ moap30BaTEIECKAMU OPMAMU B
S3bIKE 00bEKTHO-OPUEHTUPOBAHHOM SI3bIKE
IIPOTPaMMHPOBAHHUSI MPOTpaMMHPOBaHUS"
16.1 PaboTa ¢ Iloozomoeka K rabopamopnoii pavome: J1ns
MOJIb30BATEILCKIMHU BBITIOJIHEHHS 33/IaHUH 110 JJabopaTopHOii padoTe
(opmamu B 00BEKTHO- HEO0XOIUMO NPEABAPUTEIHHO U3YyIUTh TEMY H
OpPUEHTHPOBAHHOM 3aJ1a4M BBITIOJIHEHMS JTAOOpATOPHOil paboThI, a
SI3bIKE TaK K€ U3y4UTh BOIPOCHI BAPUAHTOB

10




00pabOoTKU Pe3yJIbTATOB 10 H3YYCHHOMY B

MIPOrPaMMHUPOBAHUS
paszzene "PaboTa ¢ MoJib30BaTEeIbCKIMU
(dbopMamu B 00BEKTHO-OPUCHTUPOBAHHOM SI3BIKE
MIPOTPAaMMHPOBAHUA" MaTEpHAIy.
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[1], 401-406
[2], 66-68
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 32 - 0.5 44 335
Hroro 3a cemecTp 144.0 32 32 - 2 - 0.5 775

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuyeckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBuIyanbHbIe KOHCYIBTAIIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpymmoBsie KOHCYIbTAMU TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii kKoHTposb; [TA — npomexxyrouHas

arrecranusa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ochosbl pabombl 8 cpedax KOMNbIOMEPHBIX MAMEMATNUYECKUX NPOSDAMM

1.1. OcHOBBI pabOTHI B cpeiax KOMITBIOTEPHBIX MaTEMAaTHYECKUX POrpaMM

3HaKOMCTBO CO CTPYKTYPOW SKpaHa IMCIUIes IpU paboTe B MAaTEMaTHYECKOM ITaKeTe: OKHA C
pabouuMu JOKyMEHTaMH, MCEHIO, HaHEeld WHCTPYMEHTOB, HaHelb COCTOsiHUS U np. [loHstue
mabiiona Windows-nipuiioskeHuid. 3auTa U CKpbITHE OTACNbHBIX 00JacTeil pabouero JOKyMeHTa.
Tpu ypoBHs 3ammTel Bcero paboyero jokymeHta. CoxpaHeHHE JOKYMEHTa, 3arpyska
COXPaHEHHOT'0 JOKYMEHTa, IIEPEeUMECHOBAHUE JIOKYMEHTA.

1.2. Berpoennbie pyHKINMY U ONIepaTopbl MaTEMAaTUYECKUX ITAKETOB U OCOOCHHOCTH UX
NPUMEHEHHUS C pa3MEPHBIMU BEIMYMHAMHU

OcHoBHBIE O0BEKTHI TOKYMEHTa: KOMMEHTapHii, YHCIOBas KOHCTaHTA, TEKCTOBas KOHCTAHTA,
nepeMeHHass (BCTPOCHHAs M TOJb30BATENbCKAsA), (QYHKIMA (BCTPOSHHAs M MOJIb30BATEIbCKAs),
orepaTop (BCTPOEHHBIN U MOJIb30BATENIbCKHIT), BRIpaXKEHUE, coobIeHue 00 ommnbke. OcoOeHHOCTH
UICHTUPUKATOPOB (MMEH TIEPEMEHHBIX H (YHKIMI) B MaTeMaTHYeCKOM Tnakere. BBoj
KOMIUIEKCHOTO yrcina. Ckamsp, BEKTOp, MaTpUIIa U COCTABHOI MAacCUB B MaTEMaTHUYECKOM MaKeTe.

2. Memooul pewienus aneebpauieckux 3a0ay MamemMamuyeckux naKkemoe ¢ UCHOib308aHUEM
MMOYHBIX U NPUOTUNCEHHBIX MEMO008

2.1. Meronp! perienust anredpanyeckux 3a1a4 MaTeMaTUYECKUX [TaKETOB C HCIIOIb30BaHUEM
TOYHBIX U IPUOIMKEHHBIX METO/IOB

OyHKIMH pemaTeny anreOpandecKkux YpaBHEHHH, CHCTEM JIMHEHHBIX —alre0panvecKkux
ypaBHEeHMH. Meronpl mnoucka Hyned GYHKUMH B MareMaTHYecKoM Makere (rpaduyeckui,
YUCJIEHHBIM U aHAJUTHUYECKUN (CUMBOJIBHBIM) MeTonbl). DyHKIMS, OTBEUaroUlas 3a MOMCK KOpHS
BOJIM3M TOYKU U Ha OTpe3Ke. MeTo/bl pelieHus CUCTEM JIMHENHHBIX ajlreOpanyecKux ypaBHEHHUH B
MaTeMaTUYecKOM IakeTre. MeTo/bl peleHus] CUCTEM HEIMHEWHBIX alreOpandyeckux ypaBHEHUH B
MaTeMaTHYeCKOM TaKeTe (YUCIECHHbIE U aHATUTUYECKUE METO/bl). MeTobl MoMcka MUHUMYMOB U
MakCHUMyMOB (YHKIUH B MaTeMaTHUYeCKOM makere (rpaduyeckuid, YUCICHHbIM U aHATUTUYECKUN
metoabl). ['papudeckoe oToOpakeHHe (YHKIMOHAIBHBIX 3aBUCUMOCTEH B MaTeMaTH4eCKOM
nakere. lHCTpymMeHTa paboThl ¢ 1€KapTOBBIM U MOJIAPHBIM rpa@ukom: (GopMaTUpOBaHUE, JIyna U
TPacCUpPOBKa.

3. Humepnonsayus u 3kcmpanosayus 8 Mamemamu4eckux naKemax

3.1. UHTEpnONAMS U SKCTPANOIALUSA B MATEMAaTUYECKUX MTAKEeTax

Berpoennble QyHKIMM A8 MHTEPHOJSIMM M SKCTPANONSALMU B MAaTEMaTHYECKUX IaKeTax.
[Tporno3upoBaHue MoBeneHUs] 00beMa BBIOOPKM HSKCHEPUMEHTANbHBIX JaHHBIX. MHTepmomsuums
criaitHoM. MHTepnonsauuonHblid monuHoM Jlarpanska. IHTepnosssuvoHHbIN oJIMHOM HBrOTOHA.

4. MamemamuyecKkue onepamopbl 8 MAMeMamu4ecKkux naKemax

4.1. MaremMatnueckue orepaTopbl B MaTEMaTHYECKHUX MTAKETaxX

OcHOBHBIE KOMaH/bl MaTeMaTHYECKUX M OCOOEHHOCTH UX BBINOJIHEHUS. Bpruucinenue
OTpEeIeIEHHOr0 WHTerpana, AuQdepeHurpoBaHue, CYMMHUPOBaHUE, JIOTapupMUpOBaHHE B
MaTE€MaTUYECKUX MTaKeTax.

5. Memooul peuerus munu4Hblx dms’uKo-MameMamuqemux 3a0a4 6 MaAmMemamuyeckux
nakemax ¢ 6CmpoeHHbiMuU CD@@CWZGCIMM u npuemamu npocpamMmmupoearusl
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5.1. Meronbl pemieHust THIMYHBIX (PU3MKO-MaTeMaTHUECKUX 33]]ad B MATEMaTUYECKHX MaKeTax
Co3nmanne cOOCTBEHHBIX (YHKIMH W HOANPOrpaMM B MaTEMAaTHUECKOM IakeTe s Oonee
OBICTPOTrO M YAOOHOTO peleHus PU3NKO-MaTEeMaTHIECKUX 3a/1a4.

6. Ancopummusauus 3a0a4

6.1. Anropurmu3anus 3aaa4
CrnoBecHoe onmcaHue alropuTMa (hu3MKo-mMareMaTHueckux 3anad. CosmaHue OJOK CXEMbI IO
npasmwiaM. OObsICHEHUE IIUKIIOB C TIOCT U IUKJI C IPEyCIOBHEM Ha (PU3MUECKUX TPUMEpaXx.

7. Annpoxcumayus 6 Mamemamu4eckux naxKemax

7.1. Annpokcumaliys B MaTeMaTHUYECKUX IMaKeTax

Co3HarenpHOE YIPOUICHHE CJIOXKHOTO HAy4YyHOIO 3HAHMSA C LEJIBI0 IPEACTaBUTh €r0 B
¢opmynbHOoM  Buzae.  [losydyeHue — anmpokcHMMalUMOHHOW — KpuBOM — mpu  oOpaboTke
JKCIIEPUMEHTAIBHBIX JaHHBIX, ANIIPOKCUMALUs B BUJIE IIOJIMHOMA N- CTENEHH, SKCIIOHEHIIMAIbHOU
¢dopmel ypaBHenus. Kpurepuii @uiepa. Kpurepuii [lupcona.

8. Azviku npocpammupoedadrusil U OCHOBHblE KORHUenuuu A361K06 Npocpammupoearusl

8.1. SI3bIKM pOrpaMMHUpPOBAHUS U OCHOBHbBIE KOHLIETILIUHU S3bIKOB IPOIPaMMUPOBAHUS

N3yuenne mapaaurm mnporpaMMmupoBaHue. Pemenue ¢u3nyeckoil 3amaud  MCHOJB3Ys
KOHIICTIIIUIO TPOLEAYPHOTO MU OOBEKTHO-OPHEHTHPOBAHHOTO MporpamMmupoBanus. Konnemmus
00BEKTHO-OPUEHTHUPOBAHHOTO ITporpamMmupoBanus. Tpancnarop. Komnunarop. Matepnperatop.

9. Paboma c npoue()ypajwu 6 A3bIKAX Npocpammuposarus

9.1. Pabota ¢ npoueaypaMu B si3pIKax MPOrpaMMHUpPOBaHUS

Pa3paboTka mporpaMMHOro Koja HCHOJb3Ysl MPOLEAYPHYIO HapaJurmMy MNporpaMMHpPOBAHUS.
Coznanue mnoxamporpamMmbl U QyHkiuu. OOO3HaYeHHE OTIMYME MEXAY MNOJIPOrpaMMoOil U
(GyHKIMEN B sI3pIKaX IPOrpaMMHUpPOBAHUS.

10. Tunu3auuﬂ OAHHbIX 8 06’b€KH1HO'ODM€HI’}’lMD060HHOM A3bIKE NPOcpAMMUPOBAHUA

10.1. Tunm3anms JTaHHBIX B 00BEKTHO-OPUEHTUPOBAHHOM SI3BIKE MPOTPAMMHPOBAHUS

Tunsl pannbix. Ctpoka. llemouncnennoe. Yucno c¢ mnaBaromieit 3amstoi. KommdectBo Owur,
BbIZICNIIeMO€ Ha TUM JaHHbIX. Cratudeckas tunu3anus. JuHamudeckas tunmzanus. [Ipumeps
BBICOKOYPOBHEBBIX SI3bIKOB IPOIPAMMHUPOBAHUSA CO CTATHYECKOM M C TMHAMUYECKOM TUIU3aLUEH
JTAHHBIX.

11. Luxavl u ycnosHvie onepamopwl 8 O6’b€KmHO'0DI/l€Hmul708aHHOM A3bIKE Npocpammupoearusl

11.1. LIukisl 1 yCIOBHBIE OMEPATOPHI B 00BEKTHO-OPUEHTUPOBAHHOM SI3bIKE
[IPOrpaMMUPOBaHUS

Pabora ¢ nukiaamu B si3bIKe IporpaMMupoBanusi. CHHTaKCHYeCKHe KOHCTPYKUMU HUKIIOB. Llukin
¢ mpeaycnoBueM. lluki ¢ moctycioBueM. YcnoBHbIM onepatop if. YcioBHBIA - omeparop
Select/Swith.

12. Pabomwi ¢ maccusamu 6 06'b€KWlHO'0D1/l€HmI/lDOSGHHOM A3bIKE npocpammuposarnus

12.1. PaboThI ¢ MaccBamM# B 00BEKTHO-OPHEHTHPOBAHHOM SI3BIKE TIPOTPAMMHUPOBAHHS
13



Cozlanue MaccMBOB M MAaTpHll, M3MEHEHHE pa3MEpOB MAaTpPHUIIbl, HyMepalus 3JIEMEHTOB
Martpuilbl. Tunuzamnus MaccuBoB. [lepeonpeneneHre MacCUBOB.

13. Paboma ¢ snewnumu caiiiamu, 0amou u epemerem 8 00beKmHuo-0puUeHmupo8aHHOM A3bIKe
NpPOSDAMMUDOBAHUSL

13.1. PaGora ¢ BHeIIHUMU QaiiiaMu, 1aTOi U BpeMEHEM B 00BEKTHO-OPUEHTUPOBAHHOM SI3BIKE
IPOrpaMMHPOBAHHUS

3anucek B (opmar .txt. Beirpyska maHaeix u3 ¢opmara .txt. Cozmanue .csv (aiina. Pabora c
dbyukuusmu Open, Close, Input, Output, Append, FreeFile, Line Input, Print.

14. 06b€KmH0'ODM€HmuD06aHHO€ npozpammupoearue

14.1. OOBEKTHO-OPHUEHTHUPOBAHHOE ITPOTPAMMHUPOBAHUE
Pabora ¢ oOwnexTHOU Mozenbto. Pabora B Heckonmbkux Momyisx/ (aimax. O0bvekr. Kiacc.
CsoiictBa. Mertoa. [Tonumopduszm. Mukancymnsamus. HacnenoBanue. AGcTpakiius.

15. Paboma co scmpoentvimu obvexmamu, ux Memooamu U ce0UCMEAMU 8 00beKMHO-
ODUEHIMUDOBAHHOM A3bIKE NPO2DAMMUDOGAHUSL

15.1. PaGoTa co BCTpOCHHBIMH OObEKTAMH, UX METOJIaMH ¥ CBOWCTBaMHU B OOBEKTHO-
OPUEHTUPOBAHHOM SI3BbIKE MPOTPAMMHUPOBAHUS
N3yuenune BCTpOCHHBIX 00BEKTOB, UX METOJIOB U CBOMCTB B SI3bIKE IMTPOTPAMMHUPOBAHUSI.

16. Paboma c nonv3osamenbcKumu quDMaMM 6 06’beKmH0-0Du€HmuD06aHHOM A3bIKE
npocpamMmupo6arHus

16.1. PabGora ¢ monp3oBaTeabCKUMH (popMaMu B 00BEKTHO-OPUEHTUPOBAHHOM SI3bIKE
IPOTPaMMHUPOBAHUS

Pabota c¢ wuHTepdeiicoM, O3k3HIOM, (QpoHTIHAOM. Co37aHUE TMOJIB30BATEILCKOW (OPMBI.
OnucaHnne OCHOBHBIX I10JIb30BATEIbCKUX OOBEKTOB. OmnucaHue OOBEKTOB B BHJE 3JIEMEHTOB
ynpasnenus Label, textbox, combo box, command button u np. Pab6oTa co cBoiicTBaMu 351eMEHTOB
ynpasienusi. CoobiTHe. J[BOIHON KIHMK, HaBeleHNE Kypcopa, OAMHOYHBIX KUK, CKPOJIIHHT.

3.3. TeMbl NIpaAKTHYECKUX 3aHATHI
HE IIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. Coznanue npouenyp A HaX0XACHUS KOPHEW ypaBHEHUS U TIOCTPOEHUS X IparKOB;
2. Pemenue 3a1a4 1o COPTUPOBKE MacCHUBa;
3. AHanuTru4eckoe, YUCIEHHOE U TpaduiecKoe pelIeHue YpaBHEHUH ¢ TOMOIIIbIO
BCTPOCHHBIX (PYHKIIMH MaTeMaTHYeCKUX MaKeTOB;
4. Annpoxkcumanusi 1 perpecCCUOHHBIN aHaAIN3;
5. Haxoxpaenue ko3¢ (HUIIMEHTOB allPOKCUMHUPYIOLIEH KPUBOW Pa3IMYHbIMU criocoOamu,
pPErpecCUOHHBIN aHaIN3 CTATUCTUYECKUX AaHHBIX. COPTUPOBKA YKCEN B MACCUBE;
6. AnroputMu3anys ¥ NOCTpPOoeHHE OJOK CXeM C UCIOIb30BaHUEM MeTo1a (JIaroB s
bu3HYecKuX 3a71ad.
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3.5 Koncyabranumn

10.

11.

12.

13.

14.

15.

16.

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OO6cyxaenre MaTepuaioB 1o keiicam paszaena "OCHOBBI pPadOTHI B Cpeiax KOMITbIOTEPHBIX
MaTeMaTU4YeCKuX mporpamm"

OOcyxeHrne MaTepualioB 1Mo Keicam pasaena "MeToabl pelieHus aredpandeckux 3aaad
MaTEeMaTHYECKUX MaKeTOB C UCIOJIb30BaHUEM TOUYHBIX U MPUOIMKEHHBIX METOI0B"
OOcyxneHne MarepualioB Mo Keiicam pasnena "MHTepHonsiuss W SKCTPANONSAIUS B
MaTeMaTHUYECKUX MaKeTax"

OOcyxneHne MarepualioB Mo Keiicam pazaena "MaTemaruyeckue OINepaTopel B
MaTeMaTHUYECKUX MaKeTax"

OOcyxaeHne MaTepualioB Mo Keiicam pazzena "MeToasl pelieHus TUIMHYHBIX (U3UKO-
MaTeMaTHYeCKUX 3a/lad B MaTeMaTHYeCKUX I[aKeTax C BCTPOCHHBIMH CpPEACTBAMHU H
IIpUEMaMHU ITPOrpaMMHUpPOBaHUS"

OO6cyxeHre MaTepuaioB Mo Keiicam pasaena "Anroputmuzanus 3agayd”

OOcyxneHue MaTepuajgoB IO Keiicam pasznena "ANIpokcHMManus B MaTeMaTHUYECKUX
nakerax"

OOcyxeHne MaTepualloB Mo Keiicam paszzaena "S3bIkM IpOrpaMMUpPOBaHUS U OCHOBHBIE
KOHIEMIUH SI3bIKOB MPOTPAMMUPOBAHHUS"

OOcyxneHue martepuanoB Mo Keilcam pasgena "PaGota ¢ mpouegypamu B sI3bIKax
MnporpaMmmupoBaHus"

OOcyxxneHue MaTepuayioB IO KeWicam pasnena "Tumnuzamus AaHHBIX B OOBEKTHO-
OPUEHTHUPOBAHHOM SI3BbIKE IPOTrPAMMUPOBAHHUS"

OOcyxneHue marepuanoB 1o Keiicam paszaena "Llukiapl U yCIOBHBIE ONEPAaTOpPbI B
00BEKTHO-OPUEHTUPOBAHHOM SI3bIKE TPOrpaMMHUpOBaHUs"

OOcyxnenue martepuainoB 1Mo kedcam paszaena "PaboTel ¢ MaccuBamMu B OOBEKTHO-
OPUEHTHUPOBAHHOM SI3BbIKE IPOTrPAMMUPOBAHHUS"

OO6cyxnenne maTepralioB o Keiicam pasnena "PabGota ¢ BHemHuUMU daiiiamu, IaToll u
BPEMEHEM B OOBEKTHO-OPUEHTUPOBAHHOM S3BIKE MMPOTPAMMUPOBAHHS"

OO6cyxnenue wmartepuasioB 1o  kedcam  pazgena  "OOBEKTHO-OPUEHTHPOBAHHOE
IIporpaMMupoBanue”

OO6cyxneHrne mMaTepualoB 1Mo Keiicam pasnerna "PaboTa co BCTpOGHHBIMU OOBEKTAMHU, MX
METOJIaMHU ¥ CBOWCTBaMHU B 00BEKTHO-OPHEHTUPOBAHHOM SI3bIKE TIPOTpaMMHUpPOBaHUs"
OO6cyxxaenre MaTepHualioB 1Mo Kericam paszzena "Paborta ¢ monp3oBaTenbcKuMu GopMaMu B
00BEKTHO-OPUEHTUPOBAHHOM SI3bIKE POTpaMMHUpPOBaHUs"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3angaHupOBaHHbIE Howmep pa3zena qucuuIuivHbl (B COOTBETCTBHH € 11.3.1) OneHo4Hoe CpesCTBO
pe3yNIbTaThl O0YUICHHS 110 Kostbl 112|3/4(5|6|7(8[9|10|11|12|13|14|15|16 (THIT 1 HANMEHOBAHUE)
JUCLUIUINHE
UH/INKaTOPOB
(B COOTBETCTBHHU C pa3ieiioM
1)

3HaTh:

OCHOBHBIE CPEJICTBA Kontponbnas pabora/KM-1.

MH(POPMAIIMOHHBIX AHAIMTHYECKOE, YUCICHHOE U

TEXHOJIOTUH JUIsl TOHUCKA, rpaduyeckoe perieHue

XpaHeHus, 00paboTKH, YPaBHEHUH C TIOMOIIBIO

aHaJIM3a U MpeICTaBICHUS -1y + BCTPOCHHBIX (YHKLUH

uHpOopMaIu MaTeMaTHYECKUX MaKETOB.
HaxoxeHre npoMeKyTOuHbIX
3HaYeHUU U3 00beMa BBIOOPKHU
9KCHEPUMEHTAIbHBIX JAHHBIX

OCHOBBI IPUMEHEHMUSI KonTtponsnas padora/KM-2.

MOJIOKEHUH (PU3UKH, Haxoxnenue koaduuneHTon

MaTeMaTUKU, XUMUH, ANIpPOKCUMHUPYIOIIEH KPUBOMI

MH)XEHEPHOU rpaduKu JUIs N-lomnxk-1 + |+ |+ pa3InYHBIMH crioco0amH,

pemeHust U3NKO- PETpPECCHOHHBIN aHAITN3

MaTeMaTHYeCKUX 3aJa4d Ha CTaTUCTHUYECKUX JAHHBIX.

KOMITBIOTEpE CopTHpOBKa YHCENl B MACCUBE

OCHOBHBIE YHCIICHHBIE KonTtponbHas padora/KM-1.

METO/Ibl pelieHus (PU3nKo- AHaIUTHYECKOE, YUCIEHHOE U

MaTeMaTHYeCKUX 3a/1a4 rpaduyeckoe pereHue
YpaBHEHUH € TOMOIIBIO

WI-1lonk-1 + + ]+ BCTPOSHHBIX (PYHKIIMH

MaTeMaTHYECKUX MaKeTOB.
HaxoxxaeHne npoMeKyTOuHbIX
3HaueHUH U3 00beMa BEIOOPKHU
9KCHEPUMEHTAIBHBIX JAHHBIX

0COOEHHOCTH TPUMEHEHUS NJI-1ormk-2 + | + Kontponbnas padora/KM-1.
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aQHAJIUTUYECKOM MaTeMaTHKU
Y YUCJICHHBIX METOJIOB ISt
pEIIeHUs CUCTEM JIUHEHHBIX U
HEJTMHEWHBIX alreOpandecKux
ypaBHEHUI

AHaJINTHYECKOE, YUCIIEHHOE U
rpaduveckoe peneHue
YPaBHEHUH C OMOIIbIO
BCTPOCHHBIX (PyHKIIUH
MaTeMaTHYeCKUX MaKeTOB.
Haxoxnenne npomexyTo4HbIX
3HA4YCHHUH 13 00beMa BEIOOPKH
HKCIIEPUMEHTAIBHBIX TaHHBIX

OCHOBHBIE aJITOPUTMBI JUIS
pemeHust (HPU3NKO-
MaTeMaTU4ecKuX 3a/1a4 Ha

Kontponbnas pabora/KM-4.
Co3nanue 3K3eMIuIsIpa Kiacca ¢
METO/IaMU HaX OXKJICHUS

W-1lonk-2
KOMITBIOTEPE 9KCTPEMYMOB OOBEKTA,
CO3/IaHHE TOJIb30BATEIHCKOM
dopmsl (nHTEpdEiica)
METO/Ibl aHAIN3a U Kontponbnaas padbota/KM-2.
MO/JICIIUPOBAHUS Haxoxnenne koahunmreHTon
AKCIIEPUMEHTAILHOTO anmnpOKCUMHUPYIOIIEH KPUBOM
HACCHENOBAHUS N-20nk-2 pa3IUYHBIMU CIIOCO0aMHU,
PErpeCCUOHHBIN aHAIIN3
CTAaTHCTUYECKUX JTAHHBIX.
CopTupoBKa 4Kce] B MACCHUBE
Ymersb:
MIPUMEHSITh aHAJTUTUYECKUE U KonTponsnas pabora/KM-4.
YHUCIICHHBIC METOIBI JISI Coznanue 3k3eMIuIsipa Kiacca ¢
pEIIeHUs TOCTaBIEHHBIX METOJaMH HAX OKJICHUS
W-lonk-1
3aza4 9KCTPEMYMOB OOBEKTA,
CO3JIaHHE I0JIb30BaTEIbCKON
dbopmbl (nHTEpDeEiica)
MIPUMEHSATHh OCHOBHBIE KonTponsHas padora/KM-3.
YHCIIEHHBIE METO/IbI PEIICHUS [Touck xopHeli ypaBHEHUS,
(hU3UKO-MaTEMaTHYECKHUX N-lonk-1 HAaXO0XJEHUE SKCTPEMYMOB

3aga4

(GyHKIMH, B3SITHE POU3BOIHBIX,
MOCTPOCHHE rPaduKOB
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NPUMEHSTH AITOPUTMBI JUIS
pemeHus HU3nKo-
MaTeMaTU4ecKuX 3a/1a4 Ha

Kontponbnas pabora/KM-4.
Co3nanue 3K3eMIuIsIpa Kiacca ¢
METO/IaMHU HaX OXKICHUS

KOMITbIOTEpE AL-lonk- HKCTPEMYMOB OOBEKTA,
CO3JIaHHE I10JIb30BaTEIbCKON
¢dopmsl (nHTEpdEiica)

HCII0JIH30BaTh BCTPOCHHBIC KonTtponbnas pabora/KM-1.

(bYyHKINN aHATUTUYECKUX AHaAIMTHYECKOE, YUCICHHOE U

npeoOpa3oBaHuil u rpaduyeckoe pereHue

YHCJICHHBIX METO/IOB pacueTa YPaBHEHHH C TIOMOIIBIO

JUISL CUCTEM JJUHEUHBIX U N/I-1lomk-2 BCTPOEHHBIX (YHKITHI

HEJIMHEHHBIX anreOpandecKux MaTeMaTHYECKUX MaKETOB.

ypaBHEHUH HaxoxxeHre npoMeKyTOuHbIX
3HaYeHUU 13 00beMa BBIOOPKHU
9KCHEPUMEHTAIbHBIX JAHHBIX

HCI0JIb30BaTh BCTPOEHHbBIE KonTtponpnas padora/KM-2.

¢bynkuu cucremsl Mathcad u Haxoxxnenue ko3 duiimeHToB

rpaduyeckoe npeacTaBieHue ANIpPOKCUMHUPYIOIIEH KPUBOI
pe3yabTatoB it o0padotku, | UIA-2omnk-2 pa3InYHBIMH crioco0amH,
aHaJN3a M MPEICTaBICHHS PETrpEeCCHOHHBIN aHAITN3
uHpOpMaLUY TPUMEHHUTEIBHO CTaTUCTHUYECKUX JAHHBIX.

K WH)KCHEPHBIM pacyeTaM CopTHpOBKa YMCENl B MACCUBE

IIPUMEHSTh METOJIbI KonTtponbhas padora/KM-1.

00paboTKu AHaUTUYECKOE, YUCIIEHHOE 1

HKCIEPUMEHTAIbHBIX JaHHBIX rpaduyeckoe pereHue

B MH)KEHEPHBIX pacueTax YpaBHEHHH C TIOMOIIIBIO

WI-20rk-2 BCTPOSHHBIX (YHKIIMI

MaTeMaTHYeCKHUX MaKeTOB.
Haxoxkzaenne mpoMexyTOUHbIX
3HaueHUH 13 00beMa BEIOOPKHU
9KCIIEPUMEHTAIBHBIX TaHHBIX
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®opma peanuzaiuu: BeinonHeHue 3ajaHus
1. KM-1. Ananutudeckoe, YuCIeHHOE U rpaduyeckoe pereHne ypaBHEHHH ¢ TTOMOIIBIO
BCTPOEHHBIX (YHKIMI MaTeMaTH4eCcKUX MakeToB. HaxoxxeHne npoMeKyToOUHbIX 3HAYCHUHN U3
o0BemMa BBIOOPKH IKCIIEPUMEHTANBHBIX JaHHBIX (KoHTponbHas paboTa)
2. KM-2. Haxoxnenue ko3(ppUIIMeHTOB allpOKCUMUPYIOIIEH KPUBOI pa3IMIHBIMU
croco0amu, perpecCHOHHBIN aHaIN3 CTATUCTUYECKUX JTaHHBIX. COPTHPOBKA YMCET B MACCHBE
(KonTpoabpHas pabora)
3. KM-3. [louck KOpHEW ypaBHEHUS, HAXOXKIEHUE SKCTPEMYMOB (DYHKIINH, B3SITHE
MPOM3BOIHBIX, TocTpoeHue rpadukoB (KonTpoasHas pabora)
4. KM-4. Co3naHue sK3eMIlIsipa Kjlacca ¢ METO/IaMU HaX0XACHUS SKCTPEMYMOB O0bEKTa,
CO37IaHue TT0JIB30BaTENbCKOM (hopmbl (MHTEpdeiica) (KorTponbpHas padoTa)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTALUS MO AUCHUILINHE

Oxzamen (Cemecmp Nel)
OneHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHIOBOM CHUCTEME IS
ctynenros HUY "MOI"

B numnnoM BeICTaBIsETCS OICHKA 3a 1 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE€ OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. OukoB, B. ®. ®usnuko-maremarudeckue 3Tobl ¢ Mathcad u UnTteprer : yuebnoe nmocodue / B.
®. Oukos, E. I1. boromonoga, JI. A. IBanos . — CII6. : JIanbs-IIpecc, 2016 . — 388 c. — (YueOHUKH
it By3oB. CrienimanbHast aureparypa) . - ISBN 978-5-81142127-5

2. Bunorpazgosa P. I'., Munoxuna A. B.- "[IporpaMmmupoBaHue OCHOBHBIX aJIFOPUTMHYECKHUX
cTpykTyp B Visual Basic for Applications", U3natensctBo: "[II'VIIC", Canxt-Ilerepoypr, 2019 -
(72 ¢c.)

https://e.lanbook.com/book/153621.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTrpamm;
2. Windows / OniepaniionHasi cuctema cemeiicta Linux.

5.3 UuTepHeT-pecypcesl, BKJIIOYas NpodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH(OPMALIHOHHO-
CIIPaBOYHBIC CUCTEMBI:
1. 9BC Jlaus - https://e.lanbook.com/
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2. 9BC "YHuBepcurerckas 6u0J11M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3a nannbIX )KypHaJioB u3nareianscTBa Elsevier - https://www.sciencedirect.com/
6. DJIeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https://link.springer.com/
7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za maunbix Scopus - http://www.scopus.com

9. HannoHasibHasi 3JIEKTPOHHAs1 OubmoTeKa - https://rusneb.ru/

10. DsekrponHas oudmoreka MIOU (b MOMU) - http://elib.mpei.ru/login.php
11. MopTaa oTKPBITHIX JaHHBIX Poccuiickoii @enepanmu - https://data.gov.ru
12. ®enepaibHblii moptai "Poccuiickoe oopazoanue" - http://www.edu.ru
13. Uudopmuo - https://www.informio.ru/

14. AHO «Poccusi — ctpaHa Bo3Mo:kHocTei» - https://rsv.ru/education/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHaleHue
HAaUMCHOBaAHUE
Y4eOHble ayIUTOPUH AJIs 111-206, CTOJI TIPENOIaBaTElIsl, CTOJI KOMITBIOTEPHBIH,
MPOBEICHUS JICKIIMOHHBIX JlexkumonHnast BelIaJIKa JUIst OACKIbI, TyMOa,
3aHATUN U TEKYILETO ayAUTOpHUs MYJIbTUMEIUIHBIA TPOEKTOP, YKa3Ka JIa3epHas,
KOHTPOJIA JIOCKa MapKepHasl epeABUKHAs, KOJIOHKH,

KOHJUIMOHEP, HHCTPYMEHTHI ISl
MPAKTUYECKUX 3aHATHI

Y4eOHble ayIUTOPUH AJIs 111-205, CTOJI TIPENOIaBaTEIs, CTOJI KOMITBIOTEPHBIH,
[IPOBEICHUSA KomnbrorepHsii TymOa, MyJIbTUMEIUUHBII IPOEKTOP, TOCKA

MPaKTUYECKUX 3aHATHUH, Kjacc MapKepHas IepeABUKHas1, KOJIOHKH,
KP u KII KOHJTUIIUOHED, HAOOPHI AEMOHCTPAIIMOHHOTO

000py0BaHus, THCTPYMEHTHI JIJIs
MPAKTUYECKUX 3aHITUI

VY4eOHble ayAUTOPUH IS [1-205, CTOJI MIPENOIaBaTeNs, CTOJI KOMIIBIOTEPHBIH,
IIPOBEICHUSA KomnbrorepHsii TymOa, MyJIbTUMEIUHHBIN IPOEKTOP, TOCKA
71a00paTOPHBIX 3aHATUH KJ1acc MapKepHas epeABHKHAs, KOJIOHKH,

KOHIUILIMOHEDP, HAOOPHI AEMOHCTPALIMOHHOTO
000py10BaHUs, MHCTPYMEHTHI 115
MIPAKTUYECKUX 3aHATUN

VY4eOHble ayAUTOPUH IS [1-205, CTOJI MIPENOIaBaTeNs, CTOJI KOMIIBIOTEPHBIH,

IIPOBEICHUSA KomnbrorepHsii TymOa, MyJIbTUMEIUHHBII IPOEKTOP, T0CKA
MIPOMEKYTOUHON KJ1acc MapKepHasl epeABHKHAs!, KOJIOHKH,

aTTecTaluu KOHJIUITUOHED, HAOOPHI JEMOHCTPALIMOHHOTO

000pyoBaHus, THCTPYMEHTHI JIJIS
MPAKTUYECKUX 3aHITUN

ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TIUCbMEHHBIM,
CaMOCTOSATEIILHON PabOThI JlexmnonHas BEIIAJIKA ISl OJICKIbl, KOMIIBIOTEPHAS CETh C
ayAUTOpHUS BBIXOZIOM B IHTEpHET, KOMIIBIOTED
MePCOHAIIbHBIN, MPUHTEP, KOHAUITUOHED
ITomemenus s 111-206, CTOJI IPENOAaBaTENs, CTOJI KOMIIbIOTEPHBIN,
KOHCYJbTHPOBaHUSA JlexmnonHas BeIIaJIKa JIsl OJIeXkIbI, TymOa,
ayAUTOpHUS MYJIBTUMENUNHBIN TPOEKTOP, YKA3Ka JIa3epHas,

JIOCKa MapKepHas IepeiBUkKHAas, KOJIOHKH,
KOHJIULIUOHEDP, UHCTPYMEHTBI [
MIPAKTHYECKUX 3aHATUN
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IMTomemenus misa
XpaHeHus: 000pyI0BaHUS
1 y4eOHOI0 MHBEHTapsI

11-107/2, Cknan
yueOHOro
unseHrtaps 111-107/2
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

NudopmanmonHbie TEXHOIOTUH

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-1. Ananutudeckoe, YUCICHHOE U IpaduIeCcKOe pelieHne YpaBHEHUH C TTIOMOIIBIO
BCTPOEHHBIX ()YHKIMI MaTeMaTHYeCKUX MakeToB. HaxoxkeHre MPOMEeKyTOUHBIX 3HAUCHUH U3
00beMa BBIOOPKH dKCIIEpUMEHTaIbHBIX JaHHBIX (KoHTposbHas paboTa)

KM-2. Haxoxnenue Ko3pUIMEHTOB allPOKCUMHUPYIOLIEH KPUBOW Pa3ITUUYHBIMU CIIOCOOaMH,
pPErpecCHOHHBIN aHaIN3 CTaTUCTUUYECKUX AaHHbIX. CopTupoBKa uncen B MaccuBe (KoHTposbHas
pabora)

KM-3. [louck kopHel ypaBHEHUS, HAXOKIEHUE SKCTPEMYMOB (DYHKIIMH, B3ITHUE TPOU3BOIHBIX,
noctpoenue rpadukoB (KoHTposbHas padoTa)

KM-4. Co3nanue 3k3eMIUIsIpa Kilacca ¢ METOJIaMU HaX 0K JIEHUSI IKCTPEMYMOB 00bEKTa, CO3JaHHe
MoJIb30BaTeIbckor Gopmel (mHTEpdeiica) (KoHnTposbHas padoTa)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

WNnnexc KM- | KM- | KM- | KM-
Howep Paznen aucuumimHbl KM: L 2 3 4
pasnena Henens 4 8 12 14
KM:
1 OcHOBBI pabOTHI B CpejaX KOMITBIOTEPHBIX MAaTEeMaTHUECKUX
IporpaMm
11 OcHOBBI pa0bOTHI B cpeZlaX KOMITBIOTEPHBIX MaTeMaTHYECKUX +
IporpaMm
Berpoennble pyHKIIMM U oniepaTOpbl MaTEMaTHYECKUX
1.2 MaKeTOB U OCOOCHHOCTH UX MPUMEHEHHUS C pa3MEPHBIMU +
BEJIMYMHAMU
Mertoapb! pemieHus anredpandeckux 3aad MaTeMaTHUeCKuX
2 MAKETOB C UCII0JIb30BAHUEM TOYHBIX U MPUOINKEHHBIX
METOJI0B
Mertoab! perieHus anredpandeckux 3aad MaTeMaTHUeCKuX
2.1 MAKETOB C UCII0JIb30BAHUEM TOYHBIX U MPUOINKEHHBIX +
METOJI0B
3 WHTeprionsiuys v SKCTPANOSIIHS B MAaTEMaTHUYECKUX
naKkeTax
31 WHTeprionsiuys v SKCTPANOSIIHS B MAaTEMaTHUYECKUX +
naKkeTax
4 Marematruueckue orneparopbl B MaTEMaTUYECKUX MaKeTax
4.1 MaremaTrnyeckue onepaTopbl B MaTEMaTUYECKHX MTAKETax +
MeTo/p! penieHust THMHYHBIX (U3UKO-MaTeMaTHYECKUX
5 3a/1a4 B MATEMaTUYECKUX MTAKETaX C BCTPOEHHBIMU

Cp€ACTBaAMU 1 MMpHUEMaMHU IIPOrpaMMHPOBAHUS
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MCTOI[BI PEIICHUSA TUITMYHBIX (I)I/ISI/IKO-MaTeMaTI/I‘ICCKI/IX

5.1 +
3aJa4 B MAaTEMaTHUECKUX MaKeTax
6 Anroput™Mu3anus 3aaad
6.1 AnropuT™MH3anus 3aaad +
7 Annpokcumanus B MaTeMaTHYECKUX IaKeTax
7.1 Annpokcumanus B MaTeMaTHYECKUX IaKeTax + +
8 SI3BIKH TPOrpaMMHPOBAHUS 1 OCHOBHBIE KOHLICIIIIUU SI3BIKOB
IPOrpaMMUPOBAHUS
8.1 SI3BIKH TPOrpaMMHPOBAHUS 1 OCHOBHBIE KOHLICIIIIUU SI3bIKOB +
' IPOrpaMMUPOBAHUS
9 Pabota ¢ npouenypaMu B si3bIKax IpOrpaMMHUPOBAHMS
9.1 Pabora ¢ nponienypamu B A3bIKax IpOrpaMMUpPOBaHUs +
10 Tunuzanus 1aHHBIX B 00BEKTHO-OPUEHTUPOBAHHOM SI3bIKE
IpOTrpaMMUPOBAHUS
101 Tunuzanus 1aHHBIX B 00BEKTHO-OPUEHTUPOBAHHOM SI3bIKE +
' IpOTrpaMMUPOBAHUS
11 [{uKIBI M yCIOBHBIE ONEPATOPhl B 00BEKTHO-
OpPUEHTUPOBAHHOM SI3bIKE IPOrPAMMHUPOBAHUS
111 [{uKiIbI M yCIOBHBIE ONEPaTOPhl B 00BEKTHO- +
' OpPUEHTUPOBAHHOM SI3bIKE IPOrPAMMHUPOBAHUS
12 PaboTsl ¢ MaccuBaMu B 0ObEKTHO-OPUEHTHPOBAHHOM SI3bIKE
IPOTPaAMMHUPOBAHUS
121 PaboTsl ¢ MaccuBaMu B 0OBbEKTHO-OPUEHTHPOBAHHOM SI3bIKE +
' IIPOrpaMMHUPOBAHUS
13 Pab6ota ¢ BHemIHUMH (haiinaMu, 1aTON U BpEMEHEM B
00BEKTHO-OPHEHTHPOBAHHOM SI3bIKE POTPaMMHUPOBAHUS
13.1 Pab6ota ¢ BHemIHUMH (haiinaMu, 1aTON U BpEMEHEM B +
' 00BEKTHO-OPUEHTUPOBAHHOM SI3bIKE POTPaMMHUPOBAHUS
14 OOBEKTHO-OPUEHTUPOBAHHOE NPOrPaMMHUPOBAHNE
141 | OOBEKTHO-OPUEHTHPOBAHHOE TPOrPaMMHUPOBAHUE +
Pabota co BcTpoeHHBIME O0BEKTAMH, UX METOIAMH U
15 CBOWCTBaMH B 00BEKTHO-OPHEHTUPOBAHHOM SI3bIKE
IPOTPaAMMHUPOBAHUS
Pabota co BcTpoeHHBIMU 00BbEKTaMH, UX METOJaMU U
15.1 | cBoiicTBaMHU B 0OBEKTHO-OPUEHTUPOBAHHOM S3BIKE +
IPOTpaMMUPOBAHUS
16 PaGoTa ¢ monp3oBarenbckumu hopmamMu B 00bEKTHO-
OpPUEHTHPOBAHHOM SI3bIKE TPOIPAMMHUPOBAHUS
161 Pabora ¢ monp3oBaTenbckuMH (popMamMu B 0ObEKTHO- +
' OpPUEHTHPOBAHHOM SI3bIKE TPOTPAMMHUPOBAHUS
Bec KM, %: | 25 25 25 25
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