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1. IlepeyeHb NJIaHMPYEMBbIX Pe3y/JIbTATOB 00y4eHHS 10 JUCHHUILINHE, COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMHU OCBOEHHUS

o0pa3oBaTe/IbHOM NPOTrPaAMMBbI

B pesynbrate ocBoeHus1 06pa3zoBaTenbHOI NPorpaMMbl 00yUJarOIIUNACS TOJIKEH OBJIJIETh CISAYIONIMMHU pe3ybTaTaMu 00y4eHUs M0 JUCIUILIHHE!

Ko 1 nHaumenoBanue

Ko n nHaumenoBaunue

[Tnanupyemble pe3yabTaThl O0y4eHUS

WHIMKATOPA JTOCTHKCHHS
KOMIIETCHIINH (IecKkpHUITOPHI)
KOMIETCHIMH

o MK-2 NnK-2.2 3uate (3H-1):

OCHOBHBIE TUIIBI 33]]a4 MATEMaTHYECKOTO TPOrPaMMHUPOBaHHS
CrniocobeH pa3pabaTbeiBaTh [TpumeHeHune METO10B

METO/bI PEIICHNS Pa3INYHbIX 3a]a4 MaTEeMaTHYECKOT0 IIPOTPaMMHUPOBAHHS

MaTeMaTH4YeCKOro

TpeOOBaHUs 1 IPOSKTUPOBATH
IpOrpaMMHO€E 0OecriedeHe

MpOrpaMMUpPOBAHUS IS
pelieHus 3a1a4
poQeCCHOHAIBHON
JeSITeIIbHOCTH

Ymers (Y-1):
HIOCTPOUTHh MAaTEMAaTHYECKYIO MOICIb 3aJa4K
BBIOPATh ONTHMAIIBHBIA METOJI PEIICHUSI
Baaners (H-1):
HaBBIKaMH [IOCTAaHOBKH 33/1a4 MaTEMaTHYECKOT'0 IPOrpaMMHUPOBAHHUS
HaBBIKAMHU PEIICHHS 33724 MAaTEeMaTUYECKOr0 IPOTrPaMMHUPOBAHHS C
IPUMEHEHHEM COBPEMEHHOM BBIYHCIUTEIbHON TEXHUKU




2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

JIMCUMIUTHA OTHOCUTCS K YacTH (POPMHUPYEMOi y4acCTHUKAMU 00Pa30BaTEeIbHBIX OTHOLICHHI
(b1.B.01) u uzyuaercs Ha 3 Kypce.

B MeromuueckoM IUIaHE JAMCHUIUIMHA — OMUPAETCS Ha  JJIEMEHTHl  KOMIICTCHIIH,
c(hOpMHUPOBAHHBIE MPU U3YUCHUU AUCIUILTNH «MaTemarukay, « BelauciurenpbHas MaTeMaTUKa.

[TonydeHHble B mpolecce M3y4eHHsl NTUCHUILIMHBI «MareMaTHueckoe MporpaMMHPOBAHUC
3HAaHUA, YMCHHA W HABBIKU MOT'YT OBITH HCIIOJIb30BAHbI IIpU BBIITOJHCHUU KYPCOBBIX pa60T u
IPOEKTOB, & TAKXKE BBITYCKHOM KBaIU(PHUKAMOHHON padOTHI.

3. O0beM JUCHUIIINHBI

Bcero,
aKaJeMHYeCKHUX
. 4acoB
Bun yae6HO# paboThI
3aounas Gopma
oOyueHus

OO0mast Tpy10eMKOCTb 1M CHUILIIHHbBI 4/144

(3a4eTHBIX SAMHMI aKaIEMUICCKIX YacOB)

KonTakTHasi padora ¢ npenoaaBarejiemM: 12
3aHATHUS JIEKIIUOHHOTO THIIA 4
3aHSATUS CEMUHAPCKOTO TUIA, B T.4. 6
CEeMUHAPBbI, TPAKTUYECKHE 3aHATHUS (B TOM YHCIIE MTPAKTUYECKAs 6 (2)

MTOATOTOBKA)
nabopaTopHble paboThI -
Kypcooe npoexktupoBanue (KP nmu KII) 2
KCP -
JpyTUe BUJbI KOHTAKTHOM paboThI -

CamocrosiTesibHast padoTa 128

Dopma TeKylero KOHTPOoJIs Kp(3)

@®opMa NPOMEKYTOYHON ATTECTAHH 3auer(4), KP




4. Coepsxkanue M CHUILTHHBI.

4.1. Pa3znenpl IMCOUIINHBI 1 BUABLI 3aHATHA.

3aHATus
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1. | Beenenue. ITocranoBka 3ama4 1 1 30 [IK-2 | [IK-2.2
MaTeMaTH4eCKOro
MIPOrPaMMHUPOBAHHUS
2. | JluneiiHoe MPOrpaMMHUPOBAHKE 1 1 30 [1K-2 | IIK-2.2
3. | Heaunelinoe nporpaMMHUpOBaHHE 1 2 34 [IK-2 | IIK-2.2
4. | lunamudeckoe NporpaMMHUPOBAHHE 1 2 34 [1K-2 | IIK-2.2
4.2. 3aHATHS JEKIIHOHHOTO THMA.
Ne O0newm,
HaunMeHnoBaHue TeMbl U KPaTKOE COAEPKAHUE HNuanoBanoHH
paznena akaj.
3aHATHS as popma
JTUCIUTLTAHBI 9achl
1 [IpenMer MaTeMaTHYECKOTO 1 11, JIB
nporpamMmupoBanus. [ToctaHoBKa 3aad.
Knaccudukanus. OCHOBHbBIE OHSATHS.
[Ipumepsl.
2 JIuneiiHoe nporpammupoBanue. Kanonndeckas 0,25 JIB
Y CTaHaapTHas (GOPMBI 33791 JTHHSHHOTO
nporpamMmmupoBanus. [ paduyeckuit MmeTos
pEIICHNS.
2 OCHOBBI CUMILIEKC-METO1a. BBITyKI0CTh 33189 0,25 JIB
TUHEHOTOo mporpaMMupoBanus. CBoHCTBa
OIIOPHBIX IIJIAHOB
2 CHUMILIEKCHBIN METOJI pellieHus 3a1a4 0,25 JIB
JIUHEHHOTO MTPOrPAMMHUPOBAHHUS.
2 TpancnoptHas 3anada. Meton ceBepo- 0,25 JIB
3amajHoro yria. Meron HauMeHbIIEH
CTOUMOCTHU. [[UKIIBI U UX CBOMCTRA.
PacnipegenurenbHbI METOT
3 Henuneiinoe nporpammupoBanue. ['pagueHTHbIE 0,5 JIB
MeToibl. MeTop ckoperiiero cnycka. Meton
CONPsKEHHBIX rpagueHToB. Meron HeroToHA.




No O0nemM,
HanmenoBaHue TeMbl U KPaTKOE COAEPIKAHUE HNuHOBanMoHH
paszzena akaj.
3aHSATUS as popma
JTUCIUTUTAHBI Yachl
3 Henunelinas 3agada ¢ orpaHUYEHUSIMH. 0,5 JIB
Bo3MmoskHbIe HanpaBiieHUs. Y CIIOBHE
peryisipHoctd. Jlemma ®@apkamia. Y cioBus
Kyna-Takkepa. MeTopl BHyTpEHHEH TOUYKH.
4 Jlunamuueckoe nporpammupoBanue. Oomas 0,5 JIB
MOCTAaHOBKA 3a1auu. [IpHHINI TOATAITHOTO
MIOCTPOCHUSI ONTHMAJILHOTO IJIaHA YIIPABJICHUS.
4 MeTtoa GyHKIIMOHAIbHBIX YPABHEHUH. 0,5 JIB
CroxacTudeckue 3a/1a4u TUHAMUYECKOTO
IPOrpaMMHUPOBAHUSI.

4.3. 3aHATHSA CEMUHAPCKOI0 THIA.

4.3.1. CemuHapbl, IPAaKTHYECKUE 3aHATHS.

OObeM, akaj,.
Yackl
B TOM
Ne HaunMeHoBaHue TeMbI U KPaTKOE COAEPKAHUE ancne | VIHHOBAI
paszznena SAHSTHA HA MOHHas
JUCIUIINHBI BCETo | TpaKTH dopma
YECKYIO
HOJrOT
OBKY
1 ITocTanoBKa 3a1a4 MaTeMaTH4eCKOro 1 KtCw™m
nporpammupoBanus. [loctpoenue
MaTeMaTHYECKUX MOJIEIECH.
2 I'paduueckuit meron perienus 3aaay auHenoro | 0,2 KtCm™m
IPOTPaMMHUPOBAHUS
2 Pemenue 3a1a4 TMHERHOTO IPOrpaMMHUPOBAHUS 0,3 KtCw™m
CHMITJICKCHBIM METOJIOM
2 TpancnopTHas 3agaua 0,5 KtCm™m
3 Henunelinoe nporpammupoBanue. ['paineHTHbIE 1 0,5 KtCwm
METOJBI.
3 MeTton MHOXKUTENEH Jlarpamka. 1 0,5 KtCm
4 [TosTanmHOE MOCTPOCHHE ONMTUMATILHOTO TIJIaHa 1 0,5 KtCw™m
yIIpaBJICHUS
4 MeTtoa GyHKIIMOHATIBHBIX YPAaBHEHHH B 1 0,5 KtCwm
JMHAMUYECKOM NPOrpaMMHUPOBAHUN

4.3.2. JlaGopaTopHbIe 3aHATHUS.

(HEe MpeyCMOTPEHBI)




4.4. CamocTosiTeIbHAsA padoTa 00y4arouxcs.

paj;(_)ena ITepeuenb BOIpOCOB Jist O0newm, ®dopma
CaMOCTOSATENIbHOTO U3yUYEHUS aKaJl. 4achl KOHTPOJIA
JTUCIUTUTAHBI
1 Beenenue. [TocTanoBka 3a1a4 MaTeMaTHYECKOT'O 30 YcrHblit onpoc
MPOrPaMMHUPOBAHHS.
- Llenouuciennoe nporpaMMHpoOBaHHe
2 JIuneltHoe MpOrpaMMHUPOBAHKE 30 KontponbHas
- Meron nexomnosunuu Jlanmnura-Bynda pabora Ne 1
- Jlexcukorpaduueckuii CUMILIEKC-METO/T
3 Henunelinoe nporpamMmmupoBanue 34 Kontposnbnas
- Meron {aBunona-®rneryepa-Ilaysuia pabora Ne 2
- Meron ®dneruepa-Pusca
4 JluHaMu4YecKkoe mporpaMMUpOBaHUE 34 KontponbHas
- 3ajava onpeAesieHus KpaTyallliiX pacCTOSHUN 110 pabora Ne 3
3aJaHHON ceTH

5. [lepeyeHb y4ueOHO-METOAMYECKOT0 00ecTIeYeHUs IJIs1 CAMOCTOATEIbHOM padoThl
o0yyaromuxcs Mo JUCIUIIHHE.

Meroanueckue yKa3aHus Uil 00yJarOMIUXCsl 10 OPraHU3alMi CaMOCTOSTEIIBHOM pabOTHI 110
JTUCIUTIIIMHE, BKJIIOYAs MEPEYCHb TEM CaMOCTOSITEIHHON PabOThI, OPMBI TEKYIIIETO KOHTPOJIS IO
JMCITUIIMHE W TPEOOBAHUS K WX BBIMOJHEHHIO PA3MEIICHBI B 3JCKTPOHHON HH(POPMAIMOHHO-
obpasosatensHoii cpeae CITIOI TU(TY) Ha caiite: http://media.technolog.edu.ru

6. ®OoH/1 OLIeHOYHBIX CPEACTB /1JIsl IPOBeJeHUsI IPOMEKYTOYHOM aTTeCTAUM

CBoeBpeMEHHOE BBITTOTHEHHE 00yJaIOMIMMCST MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS MO3BOJISIET
OPEBBICUTh  (IOCTUTHYTh)  IIOPOTOBBIM  YpPOBEHb  («YyIIOBJIETBOPUTEIBHO»)  OCBOEHUS
NPEIYCMOTPEHHBIX 3JIEMEHTOB KOMITETEHITHIA.

Pe3synpTaThl AMCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JJs BCEX DSJIEMEHTOB
KOMITETEHIIMI TPEBBINIEH (JOCTUTHYT) IMOPOTOBBIH YPOBEHb OCBOCHHUS KOMIIETEHIIMHM Ha JTAHHOM
JTare.

[TpomexyTodHasi aTTecTalysl MO TUCIMILIMHE MPOBOAUTCS B (opme 3au€ta M KypCOBOH
paboTHI.

K cmage 3au€ra n0ImycKarOTCs CTYACHTHI, BBITOJHUBIINE BCe (DOPMBI TEKYIIETO KOHTPOJIIS.

3auér npeaycMaTpuBaOT BEIOOPOYHYIO IPOBEPKY OCBOEHUS MPETYCMOTPEHHBIX 3JIEMEHTOB
KOMITETEHIIHI ¥ KOMIUIEKTYIOTCSI TEOPETHYECKIMH BOTIPOCAMH.

IIpu cpagye 3auéra, CTYAEHT MOJy4aeT TPH BOIpOCa W3 MEPEeYHs BOIPOCOB, BpEMs
MOJITOTOBKH CTY/ICHTa K YCTHOMY OTBETY - 110 30 MUH.

ITpumep BapraHTa BOIIPOCOB Ha 3auéTe:

Bapuant Nel
1. Tpaucnoptras 3agada. MeToj ceBepo-3amaHoro yria.

2. TI'papueHT M npoM3BOIHAS IO HANIPABICHUIO, MX CBoWcTBa. Heobxoaumoe
YCIIOBUE JIOKAIBHOTO SKCTPEMYyMa.
3. IpunHuun ontumanbHOCTH. YpaBHeHue bennmana.

@DOHJ OLIEHOYHBIX CPEACTB IO JUCLUILINHE TpeacTaBiieH B [Ipunoxxenun Ne 1




7. IlepeyeHb OCHOBHOM M JONOJTHHUTEJLHOH YU4eOHOI JTUTepaTypbl, HEO0XOAMMOM IS
OCBOEHMS THCIMIIIHHBI

a) nevYyaTHbIC U3JAHUA:

1

Jlecun, B. B. OcHOBBI MeTOJ0B onTuMM3anuu: YueOHoe nocodue / B. B. Jlecun, 1O. II.
Jlucogen. - 3-¢ uzn., ucnp. — Cankr-IlerepOypr; Mocksa; Kpacnonap: Jlans, 2011. - 341 c. -
ISBN 978-5-8114-1217-4

Pemienne 3agauy HETMHEHWHOrO MPOTrPaMMHUPOBAHUSI HAa OCHOBE TPAJUEHTHBIX METOIOB C
UCIIOJIb30BAaHUEM CHCTEMBI KOMIbIOTepHOH Marematuku MathCAD: wmertogndeckue
ykazanus / B. A. Xomnognos, E. C. boposunckas, B. Il. Anuapeesa, B. 1. Uepemucun;
MunucrepcTBo obOpazoBaHusi U Hayku Poccuiickoit denepanun, Cankt-lIlerepOyprekumii
rOCYy/IapCTBEHHBI TEXHOJOTUYECKUN MHCTUTYT (TeXxHHYeckuil yHuBepcurter), Kadenpa
MaTE€MaTUYeCKOro MOJEIUPOBAHUS U ONTUMU3ALUN XUMHUKO-TEXHOJOTHUECKHUX MPOLIECCOB.
- Cankr-Ilerepoypr : CIIGI'TU (TY), 2010. — 68 c.

Pemenne 3aga4 HeIMHEWHOrO NMPOrpaMMHUpOBaHUs Ha OcHOBe ycnoBuil KyHa - Takkepa ¢
UCIIOJIb30BAaHUEM CHUCTEMBI KoMIbIoTepHOW MaTtemaruku MathCAD : wmerogmdeckue
ykazanus / B. A. Xonomuos, E. C. boposunckas, M. b. CyxanoB, A. B. TaiikoB ;
MunuctepctBo oOpasoBaHusi U Hayku Poccuiickoir ®enepaunu, Canxt-IlerepOyprekuii
rOCYy/IapCTBEHHBI TEXHOJOTUYECKUN MHCTUTYT (TeXHHYeckuil yHuBepcuter), Kadenpa
MaTE€MaTUYeCKOro MOJEIUPOBAHUS U ONTUMU3ALUN XUMHUKO-TEXHOJOTHUECKUX MPOLIECCOB.
- Cankr-Ilerepoypr : CIIGI'TU (TY), 2010. - 50 c.

0) 3J1eKTPOHHBbIE y4eOHbIe U3JAHUSA:

1

2

XonoaHoB, B. A. Pemenue 3amau 0e3ycioBHON ONTUMU3AIMK C UCHOJIB30BAHUEM CHUCTEMBI
MathCAD u GNU Octave : yuebHoe mocobue / B. A. Xomognos, B. C. VHausH ;
MunucrepcTBo oOpa3oBanuss U Hayku Poccuiickoit ®denepaunu, Cankt-lIlerepOyprekuii
rOCYJapCTBEHHbIN TEXHOJOTMYECKUH WHCTUTYT (TexHu4eckuil yHuBepcuteT), Kadenpa
CUCTEMHOIO aHauu3a U  HMHQOPMAIMOHHBIX  TexHojoruil. -  Caunkr-IlerepOypr:
CII6I'TU(TY), 2018. — 78 c¢. // CIIGI'TU. Dnexrponnas Oubmmoreka. — URL:
https://technolog.bibliotech/ru (mara oOpamenus : 25.03.2021). Pexum pgoctyma: s
3aperuCTPUPOBAHHBIX MOJIb30BATENEH.

XamumoH, B. 1I. Moaenn npuHsaTHS pemieHnii (TpaHCTIopTHAs 3a/1a4a): yaeOHoe mocodue / B.
U. Xamumon, O. B. Ilpocturenko; MunucrepctBo oOpa3oBaHust U Hayku Poccuiickoit
Oeneparun, Cankr-lIlerepOyprckuif  rocyaapCTBEHHBIH — TEXHOJIOTMYECKHMH HHCTUTYT
(rexnnyeckuil yHuBepcuter), Kadenpa cuctemHoro asamuza M HH(MOPMALMOHHBIX
texHosnoruil. - Cankt-IlerepOypr: CIIGI TU(TY), 2017. - 56 c. // CIIGI' TU. DnexTpoHHas
oubmuoreka. — URL: https://technolog.bibliotech/ru (mata o6pamenus : 25.03.2021). Pexum
JocTymna: JUIsl 3apEruCTPUPOBAHHBIX MT0JIB30BATENEH.

8. [lepeyeHb pecypcoB HHGPOPMAINMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTEepHET»,

HGOGXOI[I/IMLIX AJId OCBOCHUA JUCHUIIJIMHBI.

y4eOnbIit iaH, PI1/] u yueOHo-MeTomuueckue marepuanst: http://media.technolog.edu.ru
ANEKTPOHHO-OMOINOTEYHBIE CHCTEMBI:

«DJeKTpOHHBIH YuTaNBHBIH 321 — bubmmoTex» https://technolog.bibliotech.ru/;

«JIanby https://e.lanbook.com/books/.



http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

9. MeToandyecKkue YKazaHud AJad oﬁyqammnxcﬁ 10 0OCBOCHHMI0 JUCHUIIJIMHBI.

Bce Buabl 3aHsaTHII 10 qucuuIiinHe «MareMatndeckoe IporpaMMUpPOBaHKEe» MTPOBOASTCS B
COOTBETCTBUU C TpeboBaHusMU cienyromux CTII:

CTTII CII6I'TH 040-02. KC YK/IB. Buasr yueOnbix 3anaruid. Jlekuus. OOmue TpeGoBaHus;

CTO CIIoI'TH 018-2014. KC YK/IB. Buzs! yueOHbIx 3aHsaTHi. CEeMHHAPHI M IPAKTHYECKUE
3aHatud. O6mue TpedoBaHUsI K OpraHu3aliy U MPOBEACHHUIO.

CTII CII6I'TH 048-2009. KC VYKB/J. Buabl y4eOHbix 3ansTHiL. CaMocTosITeIbHAS
ianupyemas padota crynentoB. O0mue TpeOoBaHUS K OpraHU3alMK U IPOBEJICHHUIO.

CTIT CIIGI'THU 044-2012. KC YKBJ. Buael ydeOHbIX 3aHsaTHiA. KypcoBOW TMpPOEKT.
KypcoBas pa6ora. O6mue TpeboBaHus.

[TnanupoBaHue BpeMeHHU, HEOOXOAUMOTO Ha M3Y4YEHUE NAHHOW JMCIHILIMHEI, JTy4YIle BCEro
OCYIIECTBIISITh HA BECh CEMECTP, MIPeAyCMaTPUBas IIPH 3TOM PETyJIsIpHOE MOBTOPEHKE IPOHICHHOTO
Marepuaa.

OCHOBHBIMHU YCJIOBHSIMH TPAaBUIBHOW OpraHU3allMu y4yeOHOro mporecca Ais CTYIACHTOB
SIBIISICTCS:

IJIAHOBOCTH B OpPTaHU3aluU y4eOHOU paboThI;

Cephe3HOE OTHOIICHHE K M3YUYECHHUIO MaTepraa;

MIOCTOSIHHBIM CAMOKOHTPOITb.

Ha 3aHATHA CTYAEHT MOJDKEH MPHUXOIUTh, MMes Oarak 3HaHWH M BOIPOCOB IO YXKe
W3Y4YEHHOMY MaTepuaiy.

10. [lepeyenb HH(POPMAIITHOHHBIX TEXHOJIOTHii, HCNIOJIb3YeMbIX IPU OCYIIECTBJICHUHU
0o0pa3oBaTeILHOIO Mpolecca Mo JUCIUIIIHHE.

10.1. MuopManmOHHBIC TEXHOJTOTHH.

B yuebHOM mpomecce 1O JAaHHOM JUCHUILIMHE IPEAYCMOTPEHO HCIOJIb30BaHUE
UH(POPMALIMOHHBIX TEXHOJIOTH:

YTEHUE JIEKIIUN C UCIIOJIB30BAHNUEM CIalA-NIPEe3EHTALUT;

B3auMojieiicTBHe ¢ oOydaronumucs nocpeactsom SMOC.

10.2. IIporpammHoe obecneyenue.

1) Onepanuonnas cucrema MS Windows 7.
2) Cucrema MathCAD.

10.3. Ba3bl JaHHBIX ¥ HHPOPMAIMOHHO-CIIPABOYHbIE CHCTEMBI.

1)  http://eqworld.ipmnet.ru — Mup mMaTemaTHUeCKMX ypaBHEHMI
2)  Exponenta.ru

11. MaTepuajibHO-TeXHUYecKasi 6a3a, HeoOXoAUMAs IJIsl OCYIIeCTBJIEHHsI 00Pa30BaTeILHOI0
npouecca no JMCUMIJInHe.

VY4eOHble KIIacChl, OCHAIICHHbIE IEPCOHAJIBHBIMU KOMIBIOTEPAMU, OOBEIMHEHHBIMU B
JOKAJbHYIO BBIYMCIUTEIBHYIO CETh, C BBIXOAOM B VIHTEpHET, JIEKIHOHHbIE ayIUTOPUU C
MYJIbTUMEAUHHBIMU IPOEKTOPAMHU.

HaumenoBanue o00OpyZOBaHHBIX y4eOHBIX KaOMHETOB, OOBEKTOB JUISI MPOBEACHUS
NPAaKTUYECKUX 3aHIATUH C IEPEYHEM OCHOBHOI'O 000PYA0BaHUS:

Aynutopust 5 xadeapsl cucTeMHOro aHanusa - llepconHanbHble KommbioTepsl (13 mTyK):
cucreMHas tuiata Quanta 2ACS; nByxwsaaepusiid mporeccop Intel Pentium CPU G630 @ 2.70 I'T;
oneparuBHas namsitb DDR3 2048 Mb; xectkuii nuck 466 I'b Seagate ST3500413AS (SATA-III
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6.0Gb/s); ontuueckuii auck hp DVD A DS8AS5SH; Buneokapra Intel(R) HD Graphics Family (785
MB); monutop HP Omni / Pro (1600x900@60Hz); 3BykoBas miuara Realtek High Definition Audio;
cereoii anantep Realtek PCle GBE Family Controller; KinaBuarypa HID Primax Electronics; HID-
coBMecTrMas MbIb Logitech; kamepa HP 0.3MP. Onepannonnas cucrema - Microsoft Windows 7
[MpodeccuonansHas 32-bit SP1.

12. Oco0eHHOCTH 0CBOEHUS M CHUIJIMHBI HHBAJIMJIAMH U JTULIAMHU C OTPAHMYEHHBIMU
BO3MOKHOCTSIMH 310POBbSI.

JUis MHBAIUMIOB M JIMIl C OrPaHUYEHHBIMH BO3MOXKHOCTSAMM Y4eOHBbIE MpoIliecc
OCYILIECTBIISIETCSI B COOTBETCTBHM ¢ IlomoxkeHneM 00 opraHmsanuy ydeOHOTrO mpolecca s
00y4YeHUs] MHBAIMJIOB M JIMIl C OTPAHUYCHHBIMH BO3MOXXHOCTAMH 3710poBbsi CIIOI TU(TY),
YTBEPkKACHHBIM pekTopoM 28.08.2014r.
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[Ipunoxenue Ne 1
K paboyeil mporpamme JUCIUITIHHEL

MoH/1 OLIEHOYHBIX CPEACTB
JJIs1 IPOBe/IeHUs MPOMEKYTOUHOI aTTecTaluu 1o

JUCHUILINHE «MaTeMaTHYeCKOe NnporpaMMHupoOBaHHUEC»

1. IlepeyeHb KOMIETEHI U ¥ 3TANIOB UX ()OPMHUPOBAHUS.

Nunekc Oran
KOMITETE Coneprxanue dbopmMupoBaHuUs
HIUH
IIK-2 | CnocoOeH pa3pabaTsiBaTh TpeOOBAaHUS U TPOCKTUPOBATH MIPOMEKYTOYHBIH

IIporpaMMHOC obecrieyeHne
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2. Iloka3aTe/iu U KPUTEPUH OLIEHNBAHUSI KOMIIETEHIIHII HA Pa3IHYHBbIX 3TaNax UX (POPMHUPOBAHUS, IIKAJIA OLlEHUBAHUSA

Konu [Mokazarenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
HAUMEHOBAHUE (mecKkpuUnTOPHI) OTICHUBAHUS (ommMcaHue BEIPAKEHHOCTH IECKPHUIITOPOB)
WMHJHKaTopa «yJIOBJIIETBOPUTEIHHO» «XOPOLIO» «OTIINYIHO»
JOCTHKEHUSA (moporoBbIif) (cpenumii) (BBICOKHIA)
KOMIIETEHLIMU
[1K-2.2 PacckaspiBaeT mocTaHOBKY [IpaBunbhb! | Jaer obmyro | [lepeuuncnsier TUIBI Xoportio pa3dupaercs B
[Ipumenenue OCHOBHBIX THUIIOB 3a7a4 € OTBETHI Ha IIOCTAHOBKY 3a7a4 | 3a7a4 0COOEHHOCTSIX
METOJIOB MaTeMaTUYECKOTO Borpockl Ne 1- | MaremMaTu4eckoro MaTeMaTUYECKOTO 3aja4
MareMaTu4ecko | mporpammupoBanus (3H-1) 3 K 3auéry [IPOTPaMMUPOBAHUS [IPOrPaMMUPOBAHUS MaTeMaTUYeCKOro
ro MIPOrPAMMUPOBAHUS
[IPOrpaMMHUpPOBa
IS - Ctpout MaTeMaTHYECKYIO Bugut pazauny OruenuBaet CILOXHOCTb Moxer onucarb
perrerms 3anay | MOACHD 337a4n (Y-1) MaTeMaTHIECKHX TIOCTABJICHHOH 3a/1aH | ANTOPHTM IO PELICHHIO
npodecconab MOJEJEN B pa3HbIX MOCTaBJIICHHOM 3a/1a4u
Hoil 3a7a4ax
IeATENBHOCTH MaTeMaTU4ECKOTO
IIPOTPaMMUPOBAHHUS
JIeMOHCTpHpYET HaBBIKU C nomoipio dopmynupyer B cosepmencTse
IOCTaHOBKH 3a/1a4 JIMHEHHOIO HaBOJISIIUX BOIIPOCOB HECJIOKHBIE 3a7auu (B BJIaJIEET IIOCTAaHOBKOU U
MaTeMaTUYECKOTO CTaBUT 33/1a4y YaCTHOCTH 3a7a4yy peLIeHHEM 3a/1a4
nporpammupoBanus (H-1) MaTeMaTU4ECKOro pacrpeneneHus MaTeMaTUYECKOr o
MPOrpPaMMHUPOBAHUS pPECyYpCoB U 3a/1a4y O MPOrPAMMHUPOBAHUS
JINETE)
Paccka3piBaeT OCHOBHBIE [IpaBunbHbIE Paccka3zbiBaet Jlaet onpeneneHus OTnuyHO 3HaeT
METO/IbI PEIICHUS IMHENHBIX 3a7a4 | OTBETHI Ha | IOCTAaHOBKY BBIMYKJIBIX MHOKECTB, | rpaduueckuii MeTo
MaTeMaTU4YECKOro Bonpockl Ne 4- | cTaHapTHOM U OTMEYaeT CBOKCTBA pemenus 3anayq JII1
nporpammupoBanus (3H-1) 14 x 3auéry KaHOHMWYECKOM 3a/1aud | BBITYKJIBIX 3a/1a4

JIMHEWHOTO
MIPOrpPaMMHUPOBAHUS
(JIIT)

MaTeMaTH4eCKOro
IPOrpaMMHUPOBAHUS
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[paBHIIBHO CTPOUT
MaTeMaTHICCKY0 MOJIEIb 331a4n
JIMHEWHOTO MTPOrPaMMHUPOBAHUS
BbIOpaeT ONTHUMAJIbHBIA METOT
pemerus (V-1)

JleMOHCTpUpYET HAaBBIKU PEIICHUS
3a7a4 JIMTHENHOTO
MIPOrpaMMHUPOBAHHUS, C
IIPUMEHEHHEM COBPEMEHHOMU
BBIYUCIIUTENbHOM TeXHUKU (H-1)

BriGupaet meton
peuIeHus IPOCTEUIINX
sagay JII1

MosxeT HaXOIUTh
perieHue
MOCTaBJICHHOM 3aa4n
CpeAHEN CI0KHOCTH

Moxer pemaTh
MOCTaBJICHHBIC 3a/1a41
MPEII0KEHHBIM
METOJIOM

JlemoHCTpHpYyET
MPOCTEUIIINE HABBIKU
peumenust 3amaum JII1

YBepeHHo Blajeer
pewenuem 3anau JIIT

B coBepmienctse
BIIAJICCT METOAAMHU
pemienus 3aaa4d JIII u
cenaTh BbIOOp CPECTB
BBIYMCIICHHH,
OpraHu3aIu
BBIUKMCIICHUM C
HCIIOJIb30BaHUEM
COBPEMEHHOM
BBIYHCIIMTCIIHHOM
TEXHUKHU

Paccka3piBaeT METOIBI peTICHHS
HEJIMHEHHBIX 3a7a4
MaTeMaTHIECKOTO
nporpammupoBanus (3H-1)

[IpaBunbHO CTPOUT
MaTeMaTUYECKYyI0 MOJIeTb 3a/1au
HEJTMHEWHOTO POrpaMMHUPOBaHUS
Y BBIOMPAET ONTUMATBLHBIN METO/T
peuieHus

(V-1)

[IpaBunbpHbIE

OTBETBI Ha
Borpocsl  Ne
15-26 x 3auéty

3anuchIBaeT GOpMYJIbI
JUISl METOZIOB
I'PaJINEHTHOTO CITyCKa

Xopomo
OpUEHTHUPYETCS B
OCOOCHHOCTSX METOJIOB
pelIeHus 3a1a4
HEJIWMHEHHOTO
IpOrpaMMHUpPOBaHUS
(HJIIT)

be3 ommbox
bopmynupyeT TeopeMbl
HJIII. U3naraer
meToael HeroTOHa,
METOJ1 BHYTpEHHEN
TOYKH, ITOHSTHE

dyHKIMM mwrpada

BeiOupaer meron
pemenus 3anaun HJITT

YBEpeHHO pelaer
3a/1a4¥ 10 JaHHOMY
paszeny

YMeeT NpUMEHATh
pa3IUYHbIE METOTBI
peuIieHus U OlleHUBAaTh
BBEIYHCITUTEIILHBIC
cioxxkHocTH. OTBevaeT
Ha JIOTTOJIHUTEIIEHBIC
BOIPOCHI.
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JleMOHCTpHUpYeT HaBBIKU pPelIeHUs
3a/1a4 HEJIMHEHHOTO
IPOrpaMMUPOBAHUS, C
IIPUMEHEHHUEM COBPEMEHHOMN
BBIYUCIIUTEIbHOM TeXHUKH (H-1)

IToka3seiBaeT
IIPOCTEUILIHE TPUEMBI
pewenus 3aaad HJITT

YBepeHHO O0BSCHSIET
METOJIbI PEIICHUS 3a1a9
HJITL.

B coBepmienctse
JIEMOHCTPUPYET CBOU
3HAHUS [P PEIICHUN
3amau HIIIL.

Paccka3sbiBaeT MocTaHOBKY U
METOJIbI PEIICHHS 33134
JAMHAMHUYECKOTO
nporpammupoBanus (3H-1)

[IpaBUIbHO CTPOUT
MaTeMaTH9IeCKyI0 MOJIEIb 3a1a41 1
BBIOMPACT ONTUMAJIbHBINA METOT
pemenus (Y-1)

JleMOHCTpHpYeT HaBBIKU PELICHUs
3329 JMHAMHUYECKOTO
MPOrpaMMHUPOBAHUS, C
IIPUMEHEHHUEM COBPEMEHHOMN
BBIYHMCITATENLHON TexHUKH (H-1)

[IpaBuibHBIE
OTBETHI HA
BOITPOCHI Ne
27-30
3a4éry;
3almTa
KYpCOBOM
paboTHI.

PacckassiBaeT o01ee
OIIMCAHKE MOJCIIN
IMHAMHYECKOI0
MIpOrpaMMHUPOBAHUS

(AIT)

dopmynupyer
TIPUHIIATT
ONTUMAJIBFHOCTHU B
3agaue JI1T

3anuceIBacT U
MOSICHSIET YPAaBHEHUS
bennmana
JemoHcTpHpyeT
AJITOPUTM PEIICHUS
sagaum 11

OO0OBbsACHIET HAIEHHOE
pewenue 3anayun Il u
MIPOBEPSIET

CrpouTt onTUManbHbIN
nyTh

OTanyHO pemraer
3ajaun JIT u oTBeyaer
Ha JIONOJTHUTENbHBIC

IIPaBUIILHOCTh BOIIPOCHI.
peuieHus

JeMoHCcTpHUpYyeT dopMynupyer u dopMynupyeT u
MPOCTEUIIINE HABBIKU pemaer 3agaum 11 pEIIaET CIIOXKHBIE
pewenus 3anau /11 3amaun 11

[Ixana onenuanus coorserctyer CTO CIIGI TU(TY):
[IIkana olleHUBaHUS KYpPCOBOM pabOThI — OayIbHAS (COTIUYHOY, «XOPOIIOY», «yTOBICTBOPUTEIHLHOY, «HEYTOBICTBOPUTEIHLHOY).
[IIkana olleHWBaHUA Ha 3a4eTe — «3a4eT», «He3aueT». [Ipu 3ToM «3a4eT» COOTHOCUTCS C MOPOrOBBIM YPOBHEM C(HOPMUPOBAHHOCTHU

KOMIIETEHITNH.
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3. TunoBnIie KOHTPOJIbHBIC 3aIaHUA IJIA IPOBECACHUSA l'lpOMC)KyTO'lHOfI aTTeCTalum.

1) IIpeamer MaTeMaTH4ecKOro nmporpaMmupoBanus. OOImas MOCTaHOBKA 3a1a41
MaTEeMaTU4YeCKOro MporpaMMHUpPOBaHus. [JJonyCTUMBINA U ONTUMAJIbHBIN IJIaH.

2) Buzpl 3a1a4 MaTeMaTHYECKOTO TPOrPaMMHUPOBAHHSI.

3) 3amaua pacrpeneneHus pecypcoB M 3aj1a4a o JAUeTe.

4) OOmuas OCTaHOBKA 33/1a4U JIMHEHHOTO mporpaMMupoBanus. CTaHIapTHAs U KAaHOHUYECKast
3a/1a4u.

5) Metoapl peieHus 3a1a4 JMHEHHOro IporpaMMupoBanus. I'paduuecKuii MeTo/I.

6) Beinykible MHOXECTBA U (QYHKIMH. BBITYKIIOCTh 3a/1a4 JIMHEHHOTO POrpPaMMHUPOBAHUSI.

7) CBoiicTBa BBIIYKIIBIX 33124 MATEMAaTHYECKOTO IPOrPaMMHUPOBAHHSI.

8) BepuuHbl 1 onopHbie ianbl. CBoiicTBa BepiuH. OOIIas 1iesi CAMILICKC-METO1a.

9) XapakTepUCTHUKH OMOPHBIX IUIAHOB KAHOHHYECKOM 3aJauH.

10) Pemienue 3aqaun TMHEHHOTO POrPaMMHUPOBAHUS CUMILIEKC-METOZOM. AJITOPUTM.

11) TpancnoprHas 3aga4ya. CBeJeHHE OTKPBITOM 3a/a4i K 3aKpbITOi. O0IIast cxema perieHHsI.

12) TpauncnoptHas 3aia4a. MeTo1 ceBepo-3araaHoro yria.

13) TpancrnoprtHas 3aga4a. MeTo] HAMMEHBIIIEH CTOMMOCTH.

14) Iukibl 1 MX cBOiicTBa. PeleHre TpaHCIOPTHOM 3a/1auu pacpeeIUTeIbHBIM METOIOM.

15) I'pagueHT ¥ IpOU3BOIHAS 10 HAIIPABIICHHUIO, UX CBOWCTBa. HeoOxomumoe ycioBue
JIOKaJIBHOTO IKCTPEMyMa.

16) CBoiicTBa BBITYKIIBIX MHOKHCTB U BBITYKIIBIX (BOTHYTBIX ) (DYHKIIHH.

17) KpuTepru BOrHYTOCTH | BBITYKJIOCTH ()YHKIHUI.

18) 3amaua HJIIT 6e3 orpanuuenuii. ['pagneHTHBIC METOABI. METO/I CKOpEHIIIero ciycka.

19) 3amaua HJIIT 6e3 orpannuenuii. ['paaueHTHBIC METOIBI. METO/] CONPSHKEHHBIX TPaUCHTOB.

20) 3amauya HJIIT 6e3 orpannvenuii. Metoa HeroToHa.

21) Bo3moskHble HanpaBiieHus st 3agaun HIIII, ux cBs3b ¢ rpalueHTOM B ONTUMAIBLHOMN TOYKE.

22) OrpaHuueHus], aKTUBHBIC B TOYKE. Y CIIOBUE PETYISIPHOCTH U TeopeMa 00 ONTUMATBHOI
TOYKE.

23) Jlemma dapkaia u reopema Kyna-Takkepa.

24) Ycenosust Kyna-Takkepa st oomieit 3agaun HJITL.

25) JloctaTouHble YCIOBUSA BTOPOTO MOpPsaKa ist oomieit 3axaun HIIIT.

26) Metonpl BHyTpeHHeH Touku. [Torstre ¢pyHkiuu mrpada.

27) Ob1iee onucaHue MOJICNIN THHAMUYECKOro mporpaMMupoBanusi. [loctaHoBKa 3a1ayun.

28) IpuHnun ontuMaabHOCTH. YpaBHeHue bennmana.

29) CroxacTHyeckue 3a/1a4i TMHAMUYECKOTro mporpaMMmupoBanus. [loctanoBka 3agaui.

30) CroxacTrueckue 3a/1a4i THHAMHUYECKOTO IPOrPaMMHUPOBAHHUS. AJITOPUTM METO/IA.

K 3auéry nomyckaroTcst CTYyI€HTBI, BHIIOJHUBIINE Bce (hOPMBI TeKyIIero KoHTposs. [Ipu
chade 3a4€Ta, CTYACHT I10JIy4aeT TPU BOIPOCa U3 IIEPEUHs], IPUBEICHHOIO BBILIE.
BpeMmst moaroToBku CTyIeHTa K YCTHOMY OTBETY Ha BONPOCHI - 10 30 MUH.

Tembl KypcoBbIX padoT
1) 3ajmava MIaHUPOBAHHUS MPOU3BOJICTBA

2) Meron BeTBel ¥ TPaHMIL B 33/1aU€ [IEJIOYMCIIEHHOTO TIPOTPaMMUPOBAHHSL.
3) Jlunammdeckas MOJIEIb 3a/1a4M CKJIQJNPOBAHUSI.

4) 3amaya ONTHMHU3ALUH PACIIPEICICHHS PECYPCOB

5) 3amaya 0 COCTaBICHUH ONTHMAIBLHOTO MapLIPyTa

6) 3amaua 0 3aMeHEe 000pyIOBaHUS

7) 3apmava ynpaBJeHUS 3amacaMu

8) TpaucrnopTtHas 3aaa4ya
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Tembl U coiepkaHNe KOHTPOJBHBIX padoT
KonTposabHasi padora Ne 1:
1) PemuTh crenyromme 3a1a4u JMHSHHOTO TPOrPaMMUPOBAHUS:
A) f(x) = x1 + 2X, — max,
3X1 - 2Xy, <6,
=Xy + 2% < 4,
33Xy + 2% <12,
X1 =0, X, 20.
- rpad)UYECKH.

b) f(X) = 2x1 - 6% + 3X5 — max,
- 2X1 + Xo + X3 + X5 = 20,
- X1 - 2Xp + X4 + 3X5 = 24,
3X1 - Xo - 12X5 + Xg = 18,
Xj =0 (1= <6).
- CUMIIJICKC-MCTOA0OM.

2) Pemmmth clienyromnye 3a1a4u JHHEHHOTO MPOrpaMMHUPOBAHUS:
A) f(x) = 2x1 + X, — max,
-X1+ X <2,

4X1 + 2 X2 <6,
4%y - 3% <6,
X1 =0, X, =20.
- rpaduyecky.

b) f(X) = X1 - 4% + X3 + X4 + X5+ Xg — min,
- 2X1 + Xo + X3 + X5 = 20,
- X1 - 2Xo + X4 + 3X5 = 24,
3X1 - Xo - 12X5 + Xg = 18,
Xj =0 (1] <6).

- CUMIIJICKC-MCTOIOM.

KonTtpoubHnas paGora Ne 2:
1) BrIOparh MeTOI M PELINTh 3aa4y HETMHEHHOTO MTPOrPaMMHUPOBAHHS:

f(X) = 11x1 - 9% +13 X3 — (X2)* - 1,5 XiX2 - 2(X2)+ 2 Xp X3 — (Xa)° —> max,
Xy - 2%, + X3 <18,

- X1+ 4% + 3 X3 < 16,

X120, X220,X320.

2) BbIOpaTh METO M PEUINTH 3a/1a4y HETHHEHHOTO MPOTPAMMHUPOBAHHS:

f(x) = 8X1 - 9% +5(X1)* + 2 XaXo + 0,5(X2)>—> min,
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2X1 + Xo + X3 <12,
X1 + 2Xy + X3 < 24,

X120, X220,X320.

KonTpoabHasi padora Ne 3:

1) OnpenenuTs ONTUMAaJIbHBIE CPOKH 3aMEHBbI 000pYyIOBaHUS B T€YeHHE 12 JeT, mpu KOTOPBIX
npUOBLIb OT HKCIUTYaTal[UM 000PYI0BaHUS MaKCUMaJIbHA, €CJIM U3BECTHBI:
HaydalbHasi CTOUMOCTH 00opynoBanus p = 10 (MiH. pyo0.);

10—-t, 0<t<10
f@)—r()= ,
-r® 0,t>10
rmue
f(t) — croumocTh (MITH. py0.) IPOIYKIMH, IPOU3BOIUMON Ha 000pyI0BaHNH Bo3pacTa t jier;
r (t) — exerojnbIe 3aTpaThl (MIIH. py0.) Ha SKCILUTyaTaluI0 000PYI0BaHUs BO3pacTa t JieT.
[Tpu 3TOM IPUHUMAETCS, YTO JUKBUIHAS CTOUMOCTH 00opymoBanus ¢(t) = 0.

2) OmnpenenuTh ONTHUMAIbHBIE CPOKU 3aMEHBI 000pyaoBaHus B TeueHue 10 neT, mpu KOTOPBIX
npUOBLUIb OT YKCILTyaTaIl[uy 000PYIOBaHUS MAaKCUMAJIbHA, €CIIM U3BECTHBI:
p =12 (MH. py0.) - HaUaIbHAs CTOUMOCTb 000PYIOBAHNUS;
f (t) =30 —t - croumocTh (MIIH. py0.) IPOAYKIIMH, TPOU3BOAUMON Ha 000PYIOBAaHUU
Bo3pacra t jer;
r (t) = 10 + 0,5t - exxeroanble 3aTparsl (MIIH. py0.) Ha SKCIUTyaTaIluio 000pYA0BaHUS BO3pacTa
t metT;

o |10 0<t<5 ( 506 t
= - JUKBUJIHaAJA CTOUMOCTL ( MJIH. .) 000 OBaHUA BO3pacTta L JICT.
P80 <t<10 8 by pya P

4. MeTroanuecKkue MaTepUaJibl JJIs OmNpeeieHUs] MPOUEAypP OUEHUBAHHUS 3HAHUIA,
YMeHHI, HaBBIKOB W (MJIH) ONBITA [AeATEJbHOCTH, XaPaKTePU3YKOIIMX 3TANbI
(popMupoBanus KomMneTeHI M.

[IpomexyTouHass arTecTalyss MO TUCIUIUIMHE TPOBOAUTCS B COOTBETCTBHH C
tpeboBarusimu CTII

CTO CIIOI'TU(TVY) 016-2015. KC YKB/I. ITopsiaok npoBeneHus 3a4€TOB U HK3aMEHOB.

CTIT CIIGI'TU 044-2012. KC YKB/I. Bwunbr yueOHbIX 3aHsTHi. KypcoBo# MpoexT.
KypcoBas pabora. O6mue TpeGoBaHms.
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