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®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
HMHOOPMAIIMOHHBIE TEXHOJIOI'MHA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

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 - 113,5 yacos;

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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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)XEHEPHBIX U HAyYHO-TEXHUYECKHUX 3a1a4

3agauu AMCHMIIMHBI

- U3y4eHHE [IPUEMOB pPEIIeHHU TUITUYHBIX (PU3MKO-MAaTEMaTHUYECKUX 3a/1a4 C UCII0JIb30BaHUEM
COBPEMEHHBIX MATEMATHYECKUX ITAKETOB U S3BIKOB IIPOrPaMMUPOBAHUS BEICOKOTO YPOBHS;

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

- OCBOCHHE IIPUEMOB CO3JaHMsI IPOrPaMMHOI0 KOAA.

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

OIIK-1 Cnocoben
MOHUMATb TTPUHIIAITHI
paboThI COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTHH U
HCIIOJB30BaTh UX JIJIS
pEIICHUS 33134
po(hecCHOHATTLHOM
JIEeITEIIbHOCTH

UA-1onk-1 AemMoHCTpHpYET
IPUHLIMIIBI paOOTHI
COBPEMEHHBIX
MH(}OPMaLMOHHBIX
TEXHOJIOTUI

3HATh:
- OCHOBHBIC YHCIICHHBIE METOJIbI PEIICHUS
(U3UKO-MaTEMAaTUYECKUX 3a]1a4;

- OCHOBBI IPUMEHECHHS TTOJIOKCHU I
($U3MKH, MaTEMaTUKH, XUMUH,
WH)KEHEPHOU rpauKH JIIs PEeIICHUS
(¢u3UKO-MaTEMaTUYECKUX 3a7a4 Ha
KOMIThIOTEPE.

YMETB!
- IPUMEHSATH OCHOBHbBIE YHCIICHHbBIE
METO/bI pelIeHus: PU3UKO-
MaTeMaTHYeCKUX 3ajay;

- IPUMEHATh AaHAIUTUYECKUE U YMCIICHHbIE
METO/IbI JIsl PEIIEHHUS TOCTABIEHHBIX
3ajad4.

OIIK-2 Cnocoben
pa3pabaThIBaTh aIrOPUTMBI
U KOMITBIOTEPHBIC
ImporpaMMmal, IMPpUroJJHbIC
JUTSE IPAKTUYECKOTO
MMPUMCHCHUA

N-lonk-2 AITOpUTMHU3UPYET
pEIIeHuE 3a7a9 U PEaTu3yeT
aJITOPUTMBI C UCIIOIB30BAaHUEM
IIPOTPaMMHBIX CPEACTB

3HATh:
- 0COOEHHOCTH MPUMEHEHUS
AHAJTMTHYECKON MaTEMaTHKH U YHCIICHHBIX
METO/OB JJIsl pEIIEHUS] CUCTEM JIMHEUHBIX
Y HEJIMHEWHBIX aJreOpandecKux
YPaBHEHU;

- OCHOBHBIE aJITOPUTMBI JIJISI pEIICHUS
(HU3MKO-MaTeMaTHYECKHX 3a/1ad Ha
KOMITBIOTEPE.

YMETB:
- UCTOJIH30BaTh BCTPOCHHBIE (DYHKIIUU

AHATUTHYECKUX MPeoOpa3oBaHUM U
YUCJIEHHBIX METOJOB pacyeTa JJisl CACTEM
JIMHEUHBIX U HEJIMHEWHBIX
anredpanvecknux ypaBHEHUH;

- IPUMEHSTH aJITOPUTMBI JIJIs1 PEIICHUS
(bu3MKO-MaTEMaTHUECKUX 3a71a4d Ha
KOMIIBIOTEPE.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

OIIK-2 Cnocoben
pa3palaThIBaTh arOpPUTMbI
nu KOMHLIOTCpHBIe
POrPaMMBI, TPUTOTHBIC
JUIA HpaKTquCKOFO
PUMCHCHUS

N-20mk-2 [lpumenser
cpencTBa HHGOPMAIMOHHBIX
TEXHOJIOTHH JIJIST TIOUCKA,
XpaHeHus1, 00paboTKH, aHaIu3a
U TIPEJICTaBJICHUS
uHpopmaruu

3HAThb.
- MCTO/JbI aHaJIn3a U MOJACIIMPOBAHUSA
SKCIICPUMCHTAJIBHOI'O UCCIICIOBAHUS

- OCHOBHBIE Cpe/ICTBA HH(POPMAITMOHHBIX

TEXHOJIOTUH JUIs TIOMCKA, XPaHEHN,
00paboTKH, aHaJHM3a U PEACTABICHUS
uHpopmanuu.

YMETh:

- UCTIOJIB30BATh BCTPOCHHBIE (DYHKIINU
cucreMbl Mathcad u rpadgudeckoe
MIPE/ICTaBICHUE PE3YIbTATOB IS
00pabOTKH, aHAJIM3a U TIPEACTABICHUS
UHPOPMALIUY TIPUMEHHUTEIBHO K
WH)KCHEPHBIM pacyeTam;

- IPUMEHSATH METO/bI 00pabOTKHU
OKCIICPUMCHTAJIBHBIX JTAHHBIX B
WH)KCHEPHBIX pacyueTax.

OIIK-3 Cnocoben
PUMEHSTh
COOTBETCTBYIOLINH (pr3HKO-
MaTeMaTHYECKUH armapar,
METO/IbI aHANIN3a U
MO/JICIIUPOBAHMUS,
TEOPETUYECKOTO H
9KCHEPUMEHTAIBLHOTO
UCCIIEIOBaHUS TIPH
peleHnn
poeCCHOHATIBHBIX 3a7a4

N 1-4onk-3 [Ipumenser
MaTeMaTHYeCKUH anmnapar
YHCJIEHHBIX METOJOB

3HaThb.

- COBpCMCHHBIC MCTO/IbI ITOMCKa PICXOIIHOﬁ

uHpopManuu ISt penieHus GU3nKo-

MAaTCMaTUYCCKHUX 3a/la4 Ha KOMIIBIOTEPEC C
HUCIIOJIBb30BaHHCM (1)I/ISI/IIICCKI/IX BCJIMYHMH C

CANHUIAaMH UX U3MCPCHUA.

YMETh:
- yMeTh 0000111aTh 3HAHUS U3 Pa3HBIX

pa3aciioB HAYKU U TCXHUKHA JJI PCHICHUA

(U3NKO-MaTEMAaTHYECKUX 3a/1a4 Ha
KOMITbIOTEPE.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurninuHa OTHOCUTCA K OCHOBHOM TmpodeccroHanmbHON 00pa3oBaTelbHON Mporpamme
TEIUIOTEXHUKA

TGHHOBHepFCTI/IKa n

(mamee —

OI1OI),

HaIlpaBJICHHUA TOATOTOBKHU

TennosHepreTrka U TEIUIOTEXHUKA, YPOBEHb 00pa30BaHus: BhICIIee 00pa3oBaHue - OaKaiaBpuar.

Bbazupyertcs Ha ypoBHE cpeqHero oo1ero oopazoBaHusl.

Pe3ynbrarel 00yueHUs, MOIy4SHHbIE IPU OCBOEHUH HUCHUIUIMHBI, HEOOXOAUMBI IPU BBIOJTHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHOMN pabOTHI.

13.03.01



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBBI pabOTHI B 10 1 2 2 - - - - - - 6 - Iloozomogka k nabopamopnoit padome: Jns
cpeaax KOMITBIOTEPHBIX BBITIOJTHEHUS 33/1aHUH 110 JJaOOpaTopHOi padoTte
MAaTCMaTUYCCKUX HeO6XOI{I/IMO npeaABapUTECIbHO U3YUNUTH
porpamMmm COOTBETCTBYIOIINE pa3ielibl yaeOHnka O4KkoB
1.1 OCHOBBI pabOTHI B 6 1 1 - - - - - - 4 - 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 10 2 2 - - - - - - 6 - Iloozomogka k nabopamopnoit padome: JIns
anreOpandeckux 3aaad BBITTOJTHEHHS 3aJJaHUH TI0 TabopaTopHO paboTe
MATCMAaTUYCCKUX 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 10 2 2 - - - - - - 6 - H3yuenue mamepuanos 1umepamypHslx

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

UCMIOUYHUKOB.
[1], 142-144
[2], 42-44




TOYHBIX U

NPUOIIHIKEHHBIX
METOJIOB
3 WuTepnonsiius u 8 Ilodz0moeka K KOHmpoabHoU padome: st
SKCTPANIOJIANNA B MOJITOTOBKE K KOHTPOJIBHOI paboTe
MaTeMaTHIECKUX HEOO0XOIMMO TIPEABAPUTEIHHO H3YIHUTh
aKeTax COOTBETCTBYIOIIHNE pa3ieibl yaeOHnKa O9IKOB
3.1 WnTepnomnsuus u 8 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 10 Iloozomogeka K 1adopamoproii pavome: Jns
onepaTopsl B BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
MAaTE€MaTHUYCCKUX HeO6XOI{I/IMO npeaABapUTECIbHO U3YUNUTH
maKeTax COOTBETCTBYIOIIUE pa3ieibl yaeOHnKa O9IKOB
41 Maremarnyeckue 10 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 8 Iloozomogka k nabopamopnoit padome: Jns
TUTTUYHBIX (PU3HKO- BBITIOJTHEH U 33/IaHUH 10 TabopaTopHoi paboTe
MAaTe€MaTHYCCKUX 3a1a4 HeO6XOI[I/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 8 UCHOUHUKOG:

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

[2], 66




6 AnroputMuzanus 3auad 8 2 4 Ilodzomoeka K nadopamopnoit padome: Jlns
6.1 | Anropurmuzanus 3anaq 8 2 4 BBITIOJTHEHHS 33/1aHUH 110 JJaOopaTopHOW padbore
HEO0OXO0/IMMO TIPEBAPUTENHLHO U3YIUTh
COOTBETCTBYIOIIHNE pa3/ieibl yaeOHnKa O9IKOB
B. ®@., boromoinoga E. I1., IBanos /1. A.
dusnko-maremMaTuueckue 3Toapl ¢ Mathcad n
Wntepner: YuebHoe mocodbue.— 2 € u3A., UCIp.
n por.— CII6.: M3gaTensctBo «Jlanby», 2018.
H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:
[2], 51-53
7 Anmnpokcumanus B 8 2 4 Ilodzomogka Kk KonmpoibHou pabome: JIns
MaTeMaTHYeCKUX MOJrOTOBKE K KOHTPOJIbHOW paboTe
raKeTax HEOOXO/IMMO TIPEBAPUTENIHLHO U3YIUTh
7.1 AnnpoxkcuManus B 8 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
[2], 5-8
8 SI3bIKHM 10 2 6 Ioozomogka pacuemmuslx 3adanuii: J1ns
NpOTrpPaMMHUPOBAHUS U MOJITOTOBKY PacyeTHOTO 3aJaHusI HEOOX0IMMO
OCHOBHbIE KOHLIEIIIIUH pelnTh 3a]a4y OCTPOSHHUS THCTOIPAaMMBbI Ha
SI3BIKOB OCHOBE JIaHHBIX POCTa U BECa CTYJICHTOB BCEX
POrpaMMHUPOBAHUS rpyII MOTOKa
8.1 S3p1KH 10 2 6 H3yuenue mamepuanos 1umepamypHslx
MPOTPaMMHPOBAHUS U UCIOYHUKOB:
OCHOBHbIE KOHILIEIILIUU [1], 111-116
SI3BIKOB [2], 55-56
IPOrpaMMHUPOBAHUS
9 Pabota c npouenypamu 10 2 6 Ilodzomogka K mexkyuiemy KOHmMpOiio:
B A3BIKAX [ToBTOpenue Marepuana no paszaeiny "Pabdora ¢
IPOrpPaMMHUPOBAHUS MIPOLIEypaMH B SI3bIKax IIPOrPaMMHUPOBAHHUS"
9.1 Pabora ¢ mponenypamu 10 2 6 Iloozomoeka K rabopamopnoii padome: J1ns
B A3BIKAX BBITTOJTHEHHS 3aJaHUH TI0 TabopaTopHO paboTe
POrpaMMHUPOBAHUSI HEOOXO0IMMO TIPEBAPUTENHLHO H3Y4UTh

7




COOTBETCTBYIOIINE pa3ieibl y4eOHUKa
«[IporpamMmmupoBaHye OCHOBHBIX
aNTOPUTMUYECKUX CTPYKTYp B Visual Basic for
Applications»

Camocmoamensnoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JOIIOJTHATEIEHOTO MaTepHaia 1o pasleiy
"PaboTa ¢ mpoueaypamMu B SI3bIKaX
MIPOTPaMMHPOBAHUS"

H3zyuenue mamepuanog iumepamypHsix
UCHOYHUKOG:

[2], 30-33
10 Tunuzamnus JaHHBIX B 10 Iloozomogka K 1adopamoproii pavome: Jns
00BEKTHO- BBIMOJTHEH U 33JJaHUI TI0 JTAO0OpaTOpHOU padboTe
OpPUEHTHPOBAHHOM HEOOXOAUMO TPEIBAPUTEIIEHO U3YUHUTh TEMY U
S3BIKE 3a1a4M BBITIOJHEHHMS JTAOOpaTOpHOI paboThl, a
MIPOTrPaMMHUPOBAHUS TaK kK€ N3y4UTh BOIPOCHI BApHAHTOB
10.1 | Twumnm3amus JaHHBIX B 10 00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
00BEKTHO- pasnene «[IporpaMMHpOBaHIE OCHOBHBIX
OpUEHTHPOBAHHOM AITOPUTMUYECKHUX CTPYKTYp B Visual Basic for
SI3BIKE Applications»
MIPOTrPaMMHUPOBAHUS Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Mzyuenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"Tunusanus JaHHbIX B 00BEKTHO-
OPUEHTHPOBAHHOM S3bIKE IIPOTPaMMHUpPOBaHUA"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], 130-133
[2], 39
11 Huknel 1 ycIOBHEIE 10 Iloozomoeka k rabopamopuoil pavome: JIns
OIIepaTophl B BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHO padore
00BEKTHO- HE0OX0ANMO NPEIBAPUTEIEHO U3YYHTh TEMY 1
OpPHEHTHPOBAaHHOM 3aJ1a4M BBITIOJHEHHMS JTaOOpaTopHOi paboThl, a
SI3bIKE TaK K€ U3y4UTh BOMPOCHI BAPUAHTOB
[IPOrpaMMUPOBAHUS 00pabOTKN Pe3yNIbTATOB 110 H3YICHHOMY B
111 I{uKIIbI U yCIIOBHBIE 10 paznene «lIporpammupoBaHrue OCHOBHBIX

OTIepaTophl B
00BEKTHO-

ANTOPUTMHUYECKUX CTPYKTYp B Visual Basic for
Applicationsy .




OpUEHTHPOBAaHHOM
SI3BIKE
MIPOrpaMMHUPOBAHUS

Camocmoamensnoe uzyuenue
meopemuuecko20 mamepuana: N3yuenue
JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
"[{uKIIBI B yCIIOBHBIE OMIEPaTOPHI B 00BEKTHO-
OPHEHTHPOBAHHOM SI3bIKE IPOrPaMMUPOBAHUS"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[2], 28-30
12 PaboTsI ¢ MaccuBamu B 8 Ilo0z0mo6Ka K KOHMPOILHOU padome:
00BEKTHO- Wzyuenne maTepuainos 1o paszaery PaboTsi ¢
OpPUEHTHPOBAHHOM MacCHUBaMHU B 00bEKTHO-OPUEHTUPOBAHHOM
S3BIKE SI3BIKE POTPaMMUPOBAHUS U TIOATOTOBKA K
IPOrpaMMHUPOBAHUS KOHTPOJILHOM padoTe
12.1 | PaboTsl c MaccuBaMu B 8 CamocmoamensHoe usyuenue
00BEKTHO- meopemuueckozo mamepuana: Visyaenue
OpPUEHTHPOBAHHOM JIOTIOJTHUTEJIBHOTO MaTepHaia o pa3aeiy
SI3bIKE "PaboTsI ¢ MaccBaMu B 0OBEKTHO-
MIPOTPaMMHPOBAHUS OpHUEHTHPOBAHHOM SI3BIKE TIPOTPaMMHUpPOBaHUSA"
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[2], 8-10
13 Pabora ¢ BHEIIHUMHU 8 IToozomoska k nadopamopnoii pabome: J1ns
(datimamu, naTor u BBITIOJTHEH U 33/IaHUH 10 TabopaTopHoi paboTe
BpeMeHeM B 00bEKTHO- HEOOXOAMMO TPEIBAPUTEIIEHO U3YUHUTh TEMY U
OpPUEHTHPOBAHHOM 3aj1a4M BBITIOJIHEHMS JTAOOpATOPHOIl paboThI, a
S3bIKE TaK K€ N3y4YUTh BOIPOCHI BAPUAHTOB
IIPOrpaMMUPOBAHMUS 00pabOTKH Pe3yJIbTATOB 110 U3YYCHHOMY B
131 Pabora ¢ BHEIIHUMH 8 pazzgene "lIIporpaMMupoBaHrEe OCHOBHBIX
(haitamu, naToi u ITOPUTMHUYECKHUX CTPYKTYp B Visual Basic for
BpEMEHEM B OOBEKTHO- Applications" marepuaiy.
OpUEHTHPOBAHHOM H3yuenue mamepuanog aumepamypHsix
S3bIKE UCIOYHUKOB:
MIPOrPaMMHUPOBAHUS [1], 155-160
[2], 40-45
14 OOBEKTHO- 10 Iloozomoeka K rabopamopnoii pabome: J1ist
OPHEHTHUPOBAHHOE BBITIOJTHEHUS 3a/IaHUH 10 TabopaTopHOi paboTe
POrpaMMUPOBaHUE HEOOXOAMMO TPEIBAPUTEIIEHO U3YUHTh TEMY U
141 OOmBexTHO- 10 3a[a4H BBITIOJHEHNUS 1ab0paTOpHOH paboTsl, a
OpPUEHTHPOBAHHOE TaK K€ M3y4UTh BOMPOCHI BAPUAHTOB
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IPOrpaMMHUpPOBaHUE 00paboTKH pe3ysIbTaTOB 110 U3YYEHHOMY B
paznene "lIporpaMMupoBaHue OCHOBHBIX
ANTOPUTMHUYECKHUX CTPYKTYp B Visual Basic for
Applications" maTepuaiy.
Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"O0BEKTHO-OPHEHTHPOBAHHOE
porpaMMupoBaHue”
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], 220-222
[2], 59-63
15 PaboTa co Iloozomogka Kk 1adopamoproii pavome: Jns
BCTPOEHHBIMU BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
00beKTaMu, UX HEOOXOAUMO TPEBAPUTEIEHO U3YUHUTh TEMY U
METOaMH 1 3a71a4¥ BBITIOJHEHMS JTaOOpaToOpHOI paboTh, a
CBOHCTBaMH B TaK kK€ NU3y4UTh BOIPOCHI BApHAHTOB
00BEKTHO- 00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
OpPHEHTHPOBAaHHOM pasnene "IIporpaMMupoBaHHE OCHOBHBIX
SI3BIKE ANTOPUTMUYECKUX CTPYKTYp B Visual Basic for
IPOrPaMMHUPOBAHHSI Applications" marepuany.
151 Pab6ora co Camocmoamenvroe usyuenue
BCTPOEHHBIMHU meopemuyueckozo mamepuana: VI3ydaenue
00beKTaMu, UX JIOTIONTHUTEIHHOTO MaTepraa o pasaery
METOJaMHU H "PaboTa co BCTpPOCHHBIMH 00BEKTaMH, UX
CBOICTBaMu B METOJaMH{ M CBOMCTBAMH B 0OBEKTHO-
0OBEKTHO- OPHEHTHPOBAHHOM SI3BIKE TPOTPAMMHPOBAHHS"
OpPHEHTHPOBAaHHOM H3yuenue mamepuanog 1umepamypubix
S3BIKE UCIOYHUKOB:
MPOrpaMMUPOBAHUSI [1], 330-335
[2], 63-64
16 Pabora ¢ Iloozomoska K nabopamopnoii pavome: J1ist
MOJIE30BATEIILCKIMHU BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHOi padore
(opmamu B 00BEKTHO- HEO0XOIUMO NPEABAPUTEIHHO U3YIUTh TEMY H
OpPUEHTHPOBAHHOM 3aj1a4M BBITIOJIHEHMS JTA0OpaTOpHOil paboThI, a
SI3bIKE TaK K€ U3y4UTh BOMPOCHI BAPUAHTOB
IIPOrpaMMUPOBAHUS 00pabOoTKH Pe3yNIbTATOB 110 H3YICHHOMY B
16.1 PaboTa ¢ pasnene "PaboTa c moip30BaTeIbCKUMU
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(l)OpMaMI/I B 06’BCKTHO-OpI/IeHTI/Ip0BaHHOM S3BIKC

MOJIb30BaTEIbLCKUMHU
(dbopmMamu B 00BEKTHO- MIPOrpaMMUPOBaAHUA" MaTepuay.
OPHUEHTUPOBAHHOM Camocmoamenvnoe uzyuenue
SI3BIKE meopemuyeckozo mamepuana: VI3yaenne
MIPOTPaMMHPOBAHUS JIOTIONTHUTEIHHOTO MaTepraa 1o pasaerry
"PaboTa ¢ op30BaTeNECKUME (POpMaMH B
00BEKTHO-OPUEHTHPOBAHHOM SI3BIKE
MIPOTPaMMHUPOBAHUS"
H3yuenue mamepuanos 1umepamypHsLx
UCMOYHUKOB:
[1], 401-406
[2], 66-68
DKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 32 - 0.5 80 335
Hroro 3a cemecTp 180.0 32 32 - 2 - 0.5 1135

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ansatust; 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 KoHTposb; [TA — npomexxyrounas

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. PaboTsl ¢ MaccuBaMU B 00BEKTHO-OPUEHTUPOBAHHOM SI3bIKE MPOTrPaMMHUPOBAHUS
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Cozlanue MaccMBOB M MAaTpHll, M3MEHEHHE pa3MEpOB MAaTpPHUIIbl, HyMepalus 3JIEMEHTOB
Martpuilbl. Tunuzamnus MaccuBoB. [lepeonpeneneHre MacCUBOB.

13. Paboma ¢ snewnumu caiiiamu, 0amou u epemerem 8 00beKmmuo-opueHmupo8anHoM A3blKe
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
dbynakuusmu Open, Close, Input, Output, Append, FreeFile, Line Input, Print.

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

14.1. OOBEKTHO-OPHUEHTHUPOBAHHOE ITPOTPAMMHUPOBAHUE
Pabora ¢ oOwbexkTHOU Mozenbto. Pabora B Heckombkux Momyisix/ (aimax. O0bvekr. Kiacc.
CsoiictBa. Mertoa. [Tonumopdusm. Mukancymsmus. HacinenoBanue. AGcTpakiius.

15. Paboma co scmpoentvimu obvexmamu, ux Memooamu U ce0UCMEAMU 8 00beKMHO-
ODUEHIMUDOBAHHOM A3bIKE NPO2DAMMUDOGAHUS

15.1. PaGoTa co BCTpOCHHBIMH OObEKTAMH, UX METOJIaMH ¥ CBOWCTBaMHU B OOBEKTHO-
OPUEHTUPOBAHHOM SI3BIKE IPOTPAMMUPOBAHUS
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.
OnucaHne OCHOBHBIX I0JI30BATEIbCKUX OOBEKTOB. OmHcaHue OOBEKTOB B BHJIE 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. I'paduueckoe oTobpakeHre PyHKIIMOHATBHBIX 3aBUCUMOCTEH OJHOU MEPEMEHHOI;
2. PaboTa ¢ mepeMeHHBIMHU, Pa3MEPHOCTSIMHU, BCTPOEHHBIMU (DYHKIIUSMH, MAaTPULIAMU U
Pa3sMEpHOCTSIMH B MAaTEMAaTHIECKOM ITaKeTe;
3. Pemiennie B MaTeMaTHUECKOM MaKeTe 3a]a4 BhICIIEH MaTeMaTHKHU C TOCTPOEHHUE IrpauKoB
B TIOJISIPHBIX | JICKAPTOBOM CHCTEMEe KOOPIMHAT;
4. Perenue 3a/1a4M 1O CTATUCTHUECKONW 00pabOTKE JaHHBIX Ha KOMITbIOTEpE (MHTEPIIOJISALIUS
Y DKCTPAIOJISILINN);
5. AHanuTHYeckoe, YUCIECHHOE U rpaduuecKoe peleHHe ypaBHEHUH C TOMOIIIbIO
BCTPOCHHBIX (PYHKIINH MaTeMaTHYECKHUX TaKEeTOB;
6. AnroputMu3aIys ¥ NOCTpPOeHHE OJOK CXEM C UCIOIb30BaHUEM MeTo/1a (JIaroB s
buznyeckux 3a1ay;
7. Haxoxnaenue ko3¢ (HUIIMEHTOB allpOKCUMHUPYIOLIEH KpUBOW Pa3NTUUYHBIMU CIIOCOOAMH,
PErpecCUOHHBIN aHAIN3 CTATUCTUYECKUX NaHHBIX. COPTHPOBKA YMCEN B MACCUBE;
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8. AnmnpokcuManus 1 perpecCUOHHBIN aHaIu3;

9. Pemmenue 3aaa4 110 M3MCHSHHUIO THITH3AIINM JAHHBIX

10. Pemenue 3a1a4 o COpTUPOBKE MacCUBa;

11. Coznanue npouenyp JUist HAX0XKJI€HUsI KOPHEH YpaBHEHUS U ITOCTPOEHUS UX IrpauKOB;
12. Pemenue 3a1a4u 1o CTaTUCTHYECKOM 00paboTKe JaHHBIX HA KOMIBIOTEpE (CTiakKuBaHUE
TaOJIMYHBIX 3aBUCUMOCTEH);

13. Pemenne Gpu3nKo-MaTeMaTHYECKUX 3a/1a4 IPU TIOMOIIY KOHIENIHUNA 00bEKTHO-
OPUEHTHPOBAHHOI'O IPOTrPaMMHUPOBAHHUS;

14. [IporpaMmMHpOBaHUE MOIB30BATENBCKUX (HOPM /1711 pereHne Gru3nKo-MaTeMaTHUECKUX
3ajay;

15. Pemenne ¢pu3nko-MaTeMaTHUYECKUX 3a/1a4 IPU OMOIIM KOHIEIIIMY POLETyPHOTO
IPOTrpaMMHUPOBAHMUSL.

3.5 KoncyabTanum

10.

11.

12.

13.

14.

15.

16.

Ipynnoesvie koncyromayuu no paszoeaam oucyuniunsl (1°K)

OO6cyxaeHne maTepuaioB 1o keiicam paszaena "OCHOBBI pabOThI B Cpeiax KOMIIbIOTEPHBIX
MaTeMaTHYeCKUX nporpamm”

OO6cyxaeHrne MaTepualoB Mo KelcaMm paszaena "MeToapl pelieHus aaredpandyeckux 3ajgad
MaTEeMaTHYECKUX MaKeTOB C UCIOJIb30BaHUEM TOUYHBIX U MPUOIMKEHHBIX METOI0B"
OOcyxzaeHne MaTepualoB 1o Keiicam paszznena "VIHTepnoisuust M 3KCTpanoyisiuus B
MaTeMaTHYeCKHUX nakerax"

OOcyxzaeHue MaTepualloB 1O Keiicam paszgena "MaTemaTHueckue OIepaTropsl B
MaTeMaTHYeCKHUX nakerax"

OO6cyxaeHrne MaTepuasloB o Keiicam pazzena "MeToasl pelieHHs TUIUYHBIX (U3UKO-
MaTeMaTHUYeCKUX 3a/ad B MaTeMaTHYECKHX I1aKeTax C BCTPOECHHBIMHM CpPEICTBAMH U
IIPUEMAMHU TPOrPaMMHUPOBAHUS"

OO6cyxxnenre MaTepralioB 1o Keiicam paszaena "AnropurMusanus 3aaaq”

OOcyxaeHue MaTepuajoB IO KeiicaM paszziena "AmNmpokcuManuss B MaTeMaTHYeCKHX
nakerax"

OO6cyxaeHrne MaTepualloB Mo KeicaM pasjena "SI3bIkd MporpaMMHpPOBAHUS U OCHOBHBIE
KOHUEMNIUH SI3bIKOB IPOTrPaMMUPOBaHUS"

OOcyxneHue MmarepuanoB Mo Keiicam pasnena "PabGora ¢ mpouenypamu B sI3bIKax
MporpaMMUpoBaHus"

OOcyxaeHue MaTepuanoB IO Kedcam paszznena "Tunuszanus JAaHHBIX B OOBEKTHO-
OpPUEHTHUPOBAHHOM S3bIKE MPOTPAMMUPOBAHUS"

OOcyxneHue MarepuanoB Mo keiicam pasgena "LlMKIbl M yCIOBHBIE OINEpaTopsl B
00BEKTHO-OPUEHTUPOBAHHOM SI3bIKE IIPOrpaMMHUpOBaHus"

OOcyxaeHue MmaTepualoB Mo Kelicam pasgena "PaGoTel ¢ MaccuBaMM B OOBEKTHO-
OPHUEHTHPOBAHHOM $3bIKE IPOIPAMMHPOBAHHUS"

OO6cyxaeHne MaTepualioB Mo Keicam pasaena "PabGora ¢ BHemHUMH (aiinamu, TaTod U
BPEMEHEM B O0BEKTHO-OPUEHTUPOBAHHOM S3BIKE MPOTPAMMUPOBAHUS"

Ob6cyxnaenue MmarepuajgoB 1o  keiicam pazgena "OOBEKTHO-OPUEHTHPOBAHHOE
porpammupoBanue"

OO6cyxaeHrne MaTepHalioB Mo Kelicam pasaena "Pabora co BCTpOGHHBIMH OOBEKTaMH, MX
METOJIaMHU ¥ CBOMCTBaMHU B 00BEKTHO-OPHEHTHPOBAHHOM SI3bIKE IIPOrpaMMHUpOBaHus"
OO6cyxaeHne MaTepualioB 1o keiicam pazzena "Paborta ¢ monb3oBaTenbCKuMu (hopMamu B
00BEKTHO-OPUEHTUPOBAHHOM SI3bIKE MPOTrpaMMHUpOBaHUs"

3.6 TemaTnka KypcoBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arutaHMpPOBaHHbIE Howmep pa3zpena AuciMIuIMHBI (B COOTBETCTBUU ¢ 11.3.1) OueHo4YHOE CPEACTBO
pe3yNIbTaThl O0YUICHHS 110 Kostbl 112|3/4(5|6|7(8[9|10|11|12|13|14|15|16 (THIT 1 HANMEHOBAHUE)
JMCIUIIIIMHE
UH/INKaTOPOB
(B COOTBETCTBHHU C pa3ieiioM
1)

3HaTh:

OCHOBBI TPUMEHEHUS Kontponbnas pabora/KM-2.

MOJIOKEHHUH (PU3UKH, Haxoxnenne koaddunneHToB

MaTeMaTUKu, XMMUH, anMpOKCUMHUPYIOIIEH KPUBOH

MH)KEHEPHOU rpaduKu is W/I-1onk- ++ |+ pa3IMYHBIMU CIIOCOOaMH,

peuienus Gpusznko- perpeccuOHHBIN aHaTU3

MaTeMaTHYeCKUX 3a]a4d Ha CTaTUCTHYECKUX JAHHBIX.

KOMITBIOTEpE CopTupoBKa 4ucell B MACCUBE

OCHOBHBIE YUCIICHHBIE KonTtponpnas padora/KM-1.

METOJIbI PeIIeHHs (PU3UKO- AHaTMTHYECKOE, YUCICHHOE ’

MaTeMaTHYECKUX 3a/1a4 rpaduveckoe pemeHne
YPaBHEHUH C TIOMOIIBIO

W-lonk-1 + + ]+ BCTPOCHHBIX ()YHKITHIA

MaTeMaTHYeCKUX MaKeTOB.
HaxoxxeHre mpoMeKyTOUHBIX
3HaYeHU’ U3 0ObeMa BBIOOPKHU
HKCIEPUMEHTAIBHBIX JAHHBIX

OCHOBHBIE aJITOPUTMBI JUIS KonTtponbHas padora/KM-4.

pemeHust GU3NKO- Co3nanune 3K3eMIuIsIpa Kiacca ¢

MaTeMaTHYeCKUX 3a]a4 Ha METO/1aMHU HaX O ACHUS

KOMITBIOTEpE WT-Lon ¥ SKCTPEMYMOB 0OBEKTA,
CO3JIaHH€ I0JIb30BaTEIbCKON
dbopmbl (nHTEpdeiica)

0COOEHHOCTH MPUMEHEHHS KonTtponshas padora/KM-1.

AHATTUTHYECKOW MaTeMaTHKH Wll-lomcs 414 AHAIMTHYECKOE, YNCICHHOE U

Y YUCJIEHHBIX METOJIOB ISt rpaduveckoe pereHue

pELICHHS] CUCTEM JIMHEHHBIX 1 YpaBHEHUH C TOMOIIBIO
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HEJIMHEWHBIX alnredpandeckux
YpaBHEHUU

BCTPOCHHBIX (PYHKIIUI
MaTeMaTHYECKUX MaKETOB.
HaxoxeHre npoMexxyTouHbIX
3HaYeHUH U3 00beMa BHIOOPKHU
9KCIIEPUMEHTAIBHBIX JAHHBIX

OCHOBHBIE CPEJICTBA
MH(OPMALIMOHHBIX
TEXHOJIOTHH JIJIsI TIONCKA,
XpaHeHHs1, 00pabOTKH,

KonTtponpnas padora/KM-1.
AHaTMTHYECKOE, YUCICHHOE ’
rpaduveckoe peneHue
YPaBHEHUH C IIOMOILBIO

aHaJIM3a U MpeJICTaBICHUS N-20mk-2 BCTPOCHHBIX ()YHKITHIA
uHpopManuu MaTeMaTHYeCKUX MaKeTOB.
HaxoxxneHne mpoMeKyTOuHBIX
3HAYCHHUH 13 00beMa BEIOOPKH
HKCHEPUMEHTAIBHBIX JAHHBIX
METO/Ibl aHAIN3a U Kontponbnaas padbota/KM-2.
MO/JICIIUPOBAHUS Haxoxnenne koaddunneHToB
HKCIEPUMEHTAIBHOIO annpoKCUMUPYIOIIEH KpUBOM
HCCIIEI0BAHUSA N-20rk-2 pa3IUYHBIMU crioco0amu,
PErpeCCUOHHBIN aHAIIN3
CTaTUCTHYECKUX JAHHBIX.
CopTupoBKa 4ucell B MACCUBE
COBPEMEHHBIE METO/IbI TIOUCKA KonTtponsHas padora/KM-3.
MCXO/AHOM nHbOpMaLuu A7 ITouck xopHel ypaBHEHUs,
pemeHust U3NKO- HaXOKJICHUE YKCTPEMYMOB
MaTeMaTHYeCKUX 3aJa4d Ha V4o (GyHKLMY, B3ITHE IPOU3BOIHBIX,
KOMIIBIOTEPE C MIOCTPOCHHE TPAPHUKOB
UCMOJIb30BaHUEM (PHU3HUECKUX
BEJIMYMH C €IUHUIIAMHA MX
M3MEpEHUs
Ymersb:
IIPUMEHATH AHAJIMTUYECKHE U KonTpomabnas pabora/KM-4.
YHMCJIEHHBIE METO/IBI JUIS NJ-1lonk-1 Coznanue s3Kk3eMIusIpa Kiacca ¢

PEIICHUA IMOCTABJICHHBIX

METOJaMU HaXOXKIACHU S
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3a1a4

IKCTPEMYMOB O0OBEKTA,
CO3JIaHHE IOJIb30BATEIHCKON
dbopmbl (MHTEpdEiica)

IMPUMCHATH OCHOBHBIC
YHCJICHHBIC METOAbI PCIICHUA

KonTtponsnas padora/KM-3.
[Torick KOpHEW ypaBHEHUS,

(bU3MKO-MaTEeMAaTHIECKUX NA-lonk-1 HaXO0XICHUE DKCTPEMYMOB
3a1a4 (GyHKLMY, B3ITHE IPOU3BOIHBIX,
HOCTPOCHHE TPaPHKOB
MIPUMEHSTH aAJITOPUTMBI JIJIst Kontponbnas padora/KM-4.
pemeHust HU3NKO- Coznanue 3k3eMIusipa Kiacca ¢
MaTeMaTHYeCKUX 3a]a4 Ha V/-lomes METO/IaMHU HAX O AECHUS
KOMIIBIOTEpE 9KCTPEMYMOB OOBEKTA,
CO3JIaHHE I10JIb30BaTEIbCKON
dopmel (nHTEpdEiica)
UCIOJIb30BATh BCTPOCHHBIE KonTtponbHas padora/KM-1.
(GYHKINN aHATUTHIECKUX AHaIUTHYECKOE, YUCIEHHOE U
npeoOpa3oBaHuil u rpaduyeckoe pereHue
YHCJIEHHBIX METOJIOB pacuera YPaBHEHUH C TOMOILIBIO
JUIsL CUCTEM JIMHEWHBIX U N-lomnxk-2 BCTPOCHHBIX (YHKLIUH
HEJIMHEWHBIX anredpandeckux MaTeMaTUYECKUX MTaKETOB.
YpaBHEHUN HaxoxzaeHne mpoMexyTOUHbIX
3HauYeHUH U3 00beMa BEIOOPKHU
9KCIIEPUMEHTAIBHBIX TaHHBIX
IIPUMEHATHh METO/bI KonTpoasnas pabora/KM-1.
00paboTKH AHaIUTHYECKOE, YUCIIEHHOE U
AKCIEPUMEHTAIIbHBIX JaHHBIX rpaduyeckoe perieHme
B NHXEHEPHBIX pacyeTax YPaBHEHUH C IOMOILBIO
N-20mk-2 BCTPOEHHBIX (pYHKIIHHA
MaTEMAaTUYECKUX ITAKETOB.
Haxoxaenne mpoMexyTouHbIX
3HaYeHUH U3 0ObeMa BHIOOPKHU
9KCIIEPUMEHTAIIbHBIX JAHHBIX
HCII0JIb30BAaTh BCTPOCHHBIE NJI-20rik-2 KonTpoasHas pabora/KM-2.

18




¢bynkunn cucremsl Mathcad u
rpaduuecKoe mpeCTaBICHue
pe3yIbTaTOB JIs1 00pabOTKH,
aHaJIN3a U MPEICTaBICHHS
WHPOPMAIMY TPUMEHHUTEIBHO
K WH)KEHEPHBIM pacueram

Haxoxxnenue ko3 duiimeHToB
AIIIPOKCUMHUPYIOLIEH KPUBOHI
Pa3IUYHBIMU CcIIOCO0aMU,
PErpecCUOHHBIN aHAIN3
CTaTUCTUYECKUX JaHHBIX.
CopTupoBKa 4Kcell B MACCUBE

yMeTh 0000111aTh 3HAHUS U3
Pa3HBIX pPa3/IeloB HAYKU U
TEXHHUKH JIJIS1 PEIICHUS
(U3HKO-MaTEMaTHIECKUX
3aJ1a4 Ha KOMITBIOTEpE

N/I-4onk-3

KonTtponbnas pabora/KM-1.
AHanuTH4YecKoe, YUCIEHHOE U
rpaduyeckoe pemieHue
YpaBHEHUH € MOMOLIBIO
BCTPOEHHBIX (YHKITHI
MaTEeMATHYECKUX ITAKETOB.
Haxoxaenne mpoMexyTOuHbIX
3HaYeHUU 13 00beMa BBIOOPKHU
9KCIIEPUMEHTAIBbHBIX JTaHHBIX
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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. Ananutuyeckoe, YUCIeHHOE U TpadUdecKoe pelieHrue YPaBHEHUH ¢ TOMOIIIBIO
BCTPOEHHBIX (YHKIMI MaTeMaTH4eCcKUX MakeToB. HaxoxxeHne npoMeKyToOUHbIX 3HAYCHUHN U3
o0BemMa BBIOOPKH IKCIIEPUMEHTANBHBIX JaHHBIX (KoHTponbHas paboTa)
2. KM-2. HaxoxneHnue kodPpuImeHToB anmpoKCUMUPYIOIIEeH KPUBOW pa3InYHBIMU
croco0amu, perpecCHOHHBIN aHaIN3 CTATUCTUYECKUX JTaHHBIX. COPTHPOBKA YMCET B MACCHBE
(KonTpoabpHas pabora)
3. KM-3. [louck KOpHEW ypaBHEHUS, HAXOXKIEHUE SKCTPEMYMOB (DYHKIINH, B3SITHE
MIPOM3BOIHBIX, TocTpoeHHUe rpadukoB (KoHTpoiasHas padoTa)
4. KM-4. Co3nanue sK3eMInIsipa Kjiacca ¢ METOJaMH HaXOXKIEHUS SKCTPEMYMOB O0OBEKTA,
CO37IaHue TT0JIB30BaTENbCKOM (hopmbl (MHTEpdeiica) (KorTponbpHas padoTa)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE

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. YYHEBHO-METOANYECKOE OBECIHEYEHUE JUCHUIIJINHBI

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. : JIans-IIpecc, 2016 . — 388 c. — (YueOHUKH
1t 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'YIIC", Cankt-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 TaHHBIX Poccuiickoii @enepanun - 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 nomeneHust Homep ayauropun, OcHaenue
HauMCHOBaHHue
Y4eOHbIe ayIUTOpUU I'-408, Yuebnas napTa, CTOJ NpernojgaBarTeis, CTyl, 10CKa
JUIS1 IPOBEJICHUS ayIUTOpUs MeJIoBasi, MyJbTUMEIUUHBINA TPOEKTOP, IKPaH,
JIEKIIMOHHBIX 3aHATUN U JIOCKa MapKepHast
TEKYILEro KOHTPOJIS
Y4eOHbIe ayIUTOpUU K-412, CTOJI, CTYJI, BEIIANKa I OACKIbI,
JUISL IPOBEJICHUS KomnproTepHbIil KJIacC | KOMITBIOTEpPHAs CETh C BBIXOJOM B IHTEpHET,
J1a00paTOPHBIX 3aHATHH HBI] MYJIbTUMEANIHBIN IPOEKTOP, IKPaH,
KOMIBIOTEP NEPCOHAIBHBIN, KOHIULIMOHED
Y4eOHbIe ayIUuTOpUU K-412, CTOJI, CTYJI, BEIIANKa I OJEK/IbI,
JUISL IPOBEJICHUS KommproTepHbIi KJIacC | KOMITBIOTEpPHAs CETh C BBIXOJAOM B IHTEpHET,
IIPOMEKYTOUHON NBI| MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH,
aTTeCTaluu KOMITHIOTEP MEPCOHATBHBIN, KOHIUIIMOHED
ITomemenus nus HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
CaMOCTOSITEILHOU KommbrorepHblit MMACHEMEHHBIHN, BEITAJIKA JUUTS OJICK I,
paboThI YUTAIbHBIN 3a1 KOMITBIOTEPHAs CETh C BBIXOAOM B MIHTEpHET,

KOMIIBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJIULIHOHED

TTomemenust misa
KOHCYJIbTUPOBAHUS

B-209/2, Kabuner
COTPY/AHUKOB Kag.
"TOT"

Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,
CTOJ, CTYII, IKad A JOKYMEHTOB, TyMmOa,
KOMIIBIOTEPHAA CCTh C BBIXOJIOM B I/IHTepHCT,
MHOTO(QYHKIIMOHATBHBIN [IEHTP, KOMITBIOTED
NIEPCOHAJIbHBIN, KOHIUIIMOHED

Ilomemmenus misa
XpaHEHUs
o0opynoBaHus U
y4eOHOT0 MHBEHTAps

B-417, Ilomemenue
y4eOHO-
BCIIOMOTaTENILHOTO
nepconana kad. "TOT"

Kpecio pabouee, paboyee MECTO COTPYIHHKA,
CTOJI, CTYII, IKad I JOKYMEHTOB, IKad 1is
XpaHCHHS MHBEHTAPSI, KOMITBIOTEPHAsI CETh C
BBIXOJ0M B HTEpHET, 10CKa MapKepHas,
MHOTO()YHKITHOHAJILHBIN IIEHTP, KOMITBIOTEP
IIEPCOHAIbHBIN, TPUHTEP, KOHIUIIHOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHI'OBAS CTPYKTYPA JIJUCHOUILJIAHBI

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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