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AHHOTaAUA

Hucuuruimna «llpuknanaeie MOJENM ONTUMH3AIMKU» BXOIUT B 00pa3oBaTEIbHYIO
IporpamMMy BBICIIETO OOpa3oBaHMs IO HampamieHUI0 moArotoBku/ creruansHocTH 09.03.04
«[IporpammHasi WHXXEHepUs» HampaBleHHOCTH «IIpoeKTHpoBaHUE NPOrPaMMHBIX CHCTEM.
JucuuniuHa peanusyercs kadenpoit «Ne43».

JucuuiuiHa HaneneHa Ha (JOpMHUPOBAHKE Y BBIITYCKHHUKA CIIETYIOIUX KOMIETCHIUI:

IIK-1 «CnocoOHOCTh MOJIENMPOBATh, AHAIM3HPOBATH W HCIIOJIB30BaTh (HOpMaTIbHBIC
METO/Ibl KOHCTPYHPOBAHUS ITPOTPAMMHOTO 00ECTICUSHHS)

ConepxaHue TUCHMIUIMHBI OXBAaThIBAET KPYr BONPOCOB, CBA3AHHBIX C HamboJjee 4acTo
NPUMEHSEMBIMU  KOJIMYECTBEHHBIMH HMHCTpyMeHTamMH. Kypc OCHOBaH Ha ONTHUMH3AIINH,
MO/ICTTMPOBAHUH U aHAJIU3E MPOLIECCa MPUHATHS PEIICHHA.

[IperoraBanue MUCHMIUIMHBI TIPEIyCMaTPUBAET Clieayromue (OpMbI  OpraHU3aluU
y4eOHOro mpolecca: JIeKIMH, JabopaTopHble pabOTHI, CaMOCTOsITENIbHAs padoTa CTYACHTA,
KOHCYJIbTaIlIH.

[IporpaMmo#i TUCHMITIMHBI TMPEXYCMOTPEHBI CIEAYIONINEe BHIBl KOHTPOJS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B hopMe IK3aMeHa.

OO0mas TpyA0eMKOCTh OCBOCHUS JIUCIUILIMHBI COCTaBIsAeT S5 3adeTHBIX exuHuI], 180
4acoB.

S3bIK 00yUYeHHS MO JUCHMILTUHE KPYCCKUM»



1. IlepeueHb mIaHUpPyEMBIX PE3YIbTATOB O0YUEHHUS 110 IUCLHUILIMHE
[Menpro mpenonaBaHus AUCLUIUIMHBL SBIISIETCS MAaTEMaTU4ECKOE MOJCIMPOBAHUE U AHAIU3
IIOCTPOCHHBIX MOJENEN B 3ajadax OpUHATHUS pelieHuid. OCHOBHOM akILEHT Jienaercs Ha
HanboJiee YacTo BCTPEUAIOIIMECS Ha MPAKTUKE ONTHMH3AIMOHHbIE Mojenu. OIHOM U3 TIaBHBIX
3aJa4  Kypca SBISETCA IPUBUTHUE CTYACHTAM IIPAKTUYECKUX HABBIKOB IIOCTPOCHHS U
IIPUMEHEHHSI MATEMaTUYECKUX MOJIEJIEW B ONITUMHU3ALMOHHBIX 3a/1a4ax.

1.1. ucuumumHa BXOAMT B  COCTaB  dYacTH, (OPMHUPYEMOH  yJ4aCTHHKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTENbHOM MPOrpaMMBbl BICIIETO 00pa3oBaHus (nanee —
OI1 BO).

1.2. TlepedeHb MIAHUPYEMBIX PE3YIBTATOB OOYUYEHUS MO AUCIUILTHHE, COOTHECEHHBIX C
IIaHUpyeMbIMU pe3ynbratamu ocBoenus OIT BO.

B pesynbraTe M3ydeHUs AUCHHUILTUHBI OOYYarOIIUICS OJDKEH 00JIafaTh CIEAYIOIIUMHU
KOMIIETEHIIUSAMHA WIM UX JacTsAMH. KoMneTeHmy 1 HHAUKATOPbl X JTOCTUKEHHUS IIPUBEICHBI B
Tabmuue 1.

Tabnumna 1 — [lepeyeHs KOMIETEHIIMI ¥ MHIUKATOPOB WX JIOCTHIKEHUS

Kareropus (rpynna) Konn Kon 1 HanMeHoBaHME MHIUKATOPA JOCTHXKEHUS
HauMEHOBaHUE
KOMITIETEHIUHI KOMITIETEHIINH
KOMIIETEHIUHU
[IK-1 Cnoco6HOCTH
MOJENTUPOBAThH
JICIp ’ I1K-1.3.1 3HaeT OCHOBBI MOJIETUPOBAHUS U
aHAJIU3UPOBATH U
¢dbopMasbHbIE METOIbl KOHCTPYHPOBAHUS
HCI0JIb30BATh
[Ipodeccrnonanbubie POrPaMMHOTO 0OecTieueHHs
(dhopmanbHbIE
KOMIIETECHIINA METO L [TK-1.VY.2 ymeeT ucnosnp3oBath (OpMaIbHBIC
A METO/1bl KOHCTPYHPOBaHUS TPOrPaMMHOTO
KOHCTPYHPOBAHUS
obecrieueHus
MIPOTPaMMHOI0
obecrnieueHus

2. Mecto mucuuminuHb B cTpykType Ol
JuctunnuHa 6a3upyeTcss Ha 3HAHUAX, paHee MPHOOPETEHHBIX OOYJAIONIUMUCS MPU H3YUYCHUH
CIIeTYIONUX TUCIHUIUINH:
— Maremaruka. AHAIUTHYECKAsi TEOMETPUS U JTUHEHHas anreopa;
— MaremaTtuka. MateMaTH4YECKHM aHAJIN3;
— IlpuknagHas Teopusi BEPOATHOCTEH U CTATUCTHKA;
— BerruncaurtenpHas MaTeMaTHKa.
3HaHUSA, TIOJYYCHHBIC TMPU H3YYCHUH MarTepuana JaHHOW JUCUUIUIMHBI, HMMEIOT Kak
CaMOCTOSITEIIPHOE 3HAYCHHE, TaK M UCIIOJIB3YIOTCS MPU U3YYCHUH JAPYTUX JUCIUILIMH:
— OO6paboTka 3KCIIEpUMEHTAIBHBIX JAHHBIX;
— DKOHOMHYECKOE 000CHOBaHHUE MPOTPAMMHBIX MPOEKTOB

3. OO0beM u TPyJO0EMKOCTh TUCIUILINHBI
JlaHHbie 00 00mEeM OO0beMe JUCIUILIMHBI, TPYJOCMKOCTH OTHACIBHBIX BUIOB Y4eOHOM
paboThI MO AUCIUILTHHE (M pacHpeeiCHUEe ITON TPYJIOEMKOCTH TI0 CEMECTpaM) MPEICTaBICHbI B
Tadaure 2.

Tabnuua 2 — O6beM U TPYyI0EMKOCTh TUCIUITIIMHBI

TpynoeMkocTs 1O

Bun yuebHoit paboThl Bcero ceMecTpam
Neb
1 2 3

Oowan mpyo0oemKoCcHLb oucyunaunst, | 5/ 180 5/ 180




3E/ (uac)
Ayoumopnyle 3anamus, BCEro vac. 68 68
B TOM YHCJIE:
nexiuu (JI), (gac) 34 34
npaktuyeckue/cemunapckue 3anarus (113),
(dac)
naboparoprsie padotsl (JIP), (ac) 34 34
KypcoBoit mpoekt (pabota) (KII, KP), (yac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 76 76
Buo npomesxcymounoii ammecmayuu:. 3a4er,
muhd. 3auer, sk3amen (3auer, dudd. 3au, DK3. OK3.
OK3.**)

EE3

IIpumedanue: kaHmUAATCKHI SK3aMEH

4. CopaepxaHue TUCIUTITUHBI

4.1. PacmpezneneHue TPyJIOEMKOCTH TUCHIUTIIUHBI 110 pa3zesiaM U BHIaM 3aHSTHH.
Pazgenbl, TeMBbI TUCIUTTMHBI U KX TPYJOEMKOCTh TPUBECHBI B TAOIHUIIE 3.

Tabnua 3 — Pa3aensl, TeMbl AUCHUIIMHBL, UX TPYA0EMKOCTh

Pasnensl, TeMBI TUCITUTLIMHEI Jlexiun 113 (C3) JIP KII CPC
(qac) (qac) (qac) (dac) (gac)
Cemectp 6

Pasnen 1. Beenenue 1 - -
Paszen 2. Monenu TuHEHHOTO 8 8 20
IPOrpaMMHUPOBaHUS
Pasnen 3. CereBbie MOnEH 7 8 18
Pasnen 4. Monenu HenuHEITHOTO 6 4 18
(BBIITYKIIOTO) TPOTPaMMHUPOBAHUS
Paznmen 5. Momenu MHOTOKPHTEPHAIBHOM 6 10 14
ONTHMU3AIAH.
Pazpen 6. [IpuHsTHE pelieHnii B yCIOBUAX 6 4 6
HEONPEACIEHHOCTH U PUCKA.
HWroro B cemectpe: 34 34 76
Utoro: 34 0 34 0 76

4.2. CopnepkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHITHH.
CogepxaHue pa3JesioB U TeM JICKIIMOHHBIX 3aHATHIA IPUBEACHO B TabnuIe 4.

Ta6Jmua 4 — Conepx(aHHe pa3AaciioB U TCM JICKHHMOHHOT'O ITUKJIA

Howmep paszzaena

HazBanue n COZCPIKAHUC PA3CJIOB U TCM JICKHHUOHHBIX 3aHATHH

1

[TonsTue npenMera uccnegoBanuii. Micropuueckoe npeaucioBue.
Hayunslii Metoa. CucteMHbIi 01x01. MoaenupoBaHUe U €ro 3Tarbl.
OcHOBHBIE ATarbl KOJTUYECTBEHHOTO MOIETUPOBAHMUS.
Knaccudukanus moaeneil.




2 BBenenue B nmuHeitHOE nporpaMMupoBanue. OCHOBHBIE 00acTH
npuMeHeHus. OCHOBHBIE IPOOJIEMHBIE CUTYalluu. MoJielb TMHEHHOTO
nporpamMmmMmupoBanus. [IpaBuna nocrpoeHus Moaene.
MareMaTHuecKie MPeInooKeH s U orpaHndeHus. [ paguueckuii
MeTo[ pemeHus. Haxoxxaenue ontumansHoro pemenusi. OcoObie
ciydau. AHQJIN3 HA YyBCTBUTEIBHOCTh ONITUMAJIBHOTO PELICHHUS C
UCIIOJIb30BaHUEM TpaduiecKoro Meroa. J[BORCTBEHHOCTD B
JIMHEHHOM IIPOrpaMMHUPOBAHUU. TeopeMbl JBOMCTBEHHOCTH U
paBHOBECHSL.

3 CriennanbHble KJIacchl MOJIENIEN JTMHEMHOTO 11EJI0UMCIIEHHOTO
nporpamMmmupoBanus. TpaHcopTHas 3aa4a. IBPUCTUUECKUE METOIbI
pelleHns TpaHCIOPTHOM Mojenu. PacnipenenurenbHas 3a1a4a.
Matematuueckas GopMyIHpPOBKA paclpeeTuTeIbHOMN 3a0a4u.
3amaya 0 Ha3HAYEHUAX. 3a/1a4a O KOMMHBOSDKEpE.

4 [TocraHoBKa 3a1a4M HETMHEWHOTO ITPOTrPaMMUPOBAHMS.
Heobxoumble ycnoBusi ONTHMAIbHOCTU B HEIMHEHHOM 3a1ade 0e3
OTpaHUYEHUH, C OTPAaHUYEHUSIMU THUIIA PAaBEHCTB U HEPABEHCTB.
JlocTaTouHOCTH yCIOBUN ONTUMATbHOCTH. OCOOEHHOCTH BBIITYKIIOTO
MIPOrpaMMUPOBAHMSL.

5 OnTtumansHocTs 1o Ilapero. DpdexTuBHOE MHOXKECTBO. LleneBoe
nporpammupoBanue. [ padudeckuii METo1 penieHuns 3a1a4qn eJIeBOTo
IpOrpaMMHUpOBaHus. MHOTOKpUTEpPHAIBHOE JIMHENHOE
MPOrpaMMHPOBAHUE.

6 DIIEMEHTHI TEOPUU NPUHATHUSA PEeIIeHU. MOJeNb NIPUHATHS pEeLIeHUs
B ycJoBHsX pucka. [lepeBo pemenuii. Moienb NpUHSTHS PEIICHUS B
ycioBusx HeonpenenéHHoctu. Kpurepun ['ypBuna, Jlamaca u
CoBumKa.

4.3. Tlpaktnueckue (CEMUHAPCKUE) 3aHATHUS
TeMbI MpaKTHUECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabmuma 5 — [IpakTrdeckue 3aHITHS U UX TPYJOEMKOCTh

Ne
No TeMbl MPaKTUYECKUX . | TpymoemkocTs, | pazaena
. @OopMBbI IPAKTUUECKUX 3aHATUN
n/m 3aHATUI (dac) JTUCITUTI
JIMHBI
Y4eOHBIM IJIAHOM HE IPETYCMOTPEHO

4.4, JlabopaTopHbIE 3aHATHS
Tembl 1a00PaTOPHBIX 3aHATHI U KX TPYIAOEMKOCTb IPUBECHBI B TabHIIe 6.

Tabnuia 6 — JlabopatopHble 3aHATHS U UX TPYIOEMKOCTb

No No
TpynoeMKocCTs,
HaumenoBanue nabopatopHbIx paboT (uac) pasnena
n/n Hac JUCIUIUIAHBI
Cemectp 6
Pemenne 3anaun MMHEIHOTO MPOTrpaMMHUPOBAHHS TpadhUIecKu 4 2
1
Pemenue 3agaun JIMHEHHOrO MPOrpaMMUPOBAHUS C TOMOILIBIO 4 2
2 Excel
UccnenoBanne cereBbIx Moaenen 4 3




Pemenue TpancropTHO#t 3aaa4un ¢ momornsio Excel 4

Pemrenrie  3ajauM  HENMHEHHOTO  MPOrPAMMHUPOBAHHS  C 4
5 momonisio Excel

Pemenne 3amaud  MHOTOKPUTEPHUAIBHOM  ONTHUMM3alUU € 4
6 ITOMOIIIBIO apOUTPAXKHBIX CXEM
Pemenne 3amaud  MHOTOKPUTEPHUAIBHOM  ONTHUMM3alUU € 6
7 IIOMOILBIO LIETIEBOT0 IPOrPAMMUPOBAHHUS
Hcnonp3oBaHue iepeBa pelIeHUN. 4
8
Bcero: 34

4.5. KypcoBoe nmpoeKkTupoBaHue/ BHITOJHEHUE KypCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE IIPETYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIIXCs
Bunel camocTosiTensHON paboThI M €€ TPYAOEMKOCTh ITPUBEIEHBI B Tabnuie /.
Tabnuna 7 — Bunbel camocTosTeTbHON paboThl U €€ TPYIAOEMKOCTh

Bun camocrositenbHOM paboTh Beero, | Cemectp 6,
qac yac
1 2 3

W3yueHne TeOpETHUECKOTO MaTepraa

30 30
muciutuHel (TO)
[ToaroroBka K TeKyliemMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jomaraee 3aganue (/13) 15 15
[ToaroToBka K MpOMEXKYTOUYHOM 21 21
arrectaruu (I1A)

Bcero: 76 76

5. IlepeyeHn yueOHO-METOIUUECKOTO OOCCTICUCHHMS
JUTSI CAMOCTOSTENIbHOM PabOThl 00YJArOIIUXCSI IO TUCIUTIINHE (MOIYIIIO)
Y4eOHO-METOAMYECKUE MAaTEPHAIIbI JIUISI CAaMOCTOSTSIIBHONH pabOThl OOYYArOIIMXCS YKa3aHbl B
ma. 7-11.

6. IlepedyeHb EYATHBIX M DJICKTPOHHBIX YYCOHBIX U3TaHUI
[lepeueHp mevaTHBIX U DIEKTPOHHBIX Y4eOHBIX U3IaHUI TIpHUBeieH B Tabmule 8.
Tabnuma 8— IlepedyeHpb eyaTHBIX U AJIIEKTPOHHBIX YUCOHBIX U3IaHUN

[udp bubnuorpaduueckas ccolika / KonmnyecTBo 3K3eMILISIpOB B OMOJIMOTEKE
URL anpec (KpoMme 3JEKTPOHHBIX IK3EMILISIPOB)
004 Meroap! ONITHMHU3ALINN: 81
M 54 Meroaudeckre ykazauus / C.-

[lerepO. roc. yH-T a3poKocM.
npudopoctpoenus ; coct. B. 1O.
I'amos. - CII0. : U3n-so I'VAII,
2015. - 39 c. : puc., Tabum. -
bubmmorp.: c¢. 20 (13 Hass.). - b. 11.

004.4 AnonmuHa-AHnpuesckas, E. M. 49
A 69 OCHOBBEI MATEMATHYCSCKOT'O
MOJISITUPOBAHUS TEXHUYECKHX
cucreM [Tekcr] : yaeOHOE TTOCOOUME /




E. M. Anoguna-Anapuesckas ; C.-
[Terep6. roc. yH-T a3pOKOCM.
npudopoctpoenus. - CII6. : U3n-Bo
I'VAIL 2015. - 47 c. - Bubnuorp.: c.
46 (16 HasB.). - ISBN 978-5-8088-
1057-0

7. IlepeueHb IEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOU ceTn «IHTepHeT»
IIepeuyenn JIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHUKAMOHHOW cetu «MHTepHeT», HEOOXOAMMBIX JJIsi OCBOEHHUS JIUMCLUILINHBI
npuBeeH B Tabimue 9.

Tabmuma 9 — IlepedeHb SIIEKTPOHHBIX OO0pa30BATENBHBIX PECYPCOB HH(OPMAITMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumenoBanue

He npenycmoTtpeno

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyeHp TPOTPAMMHOTO OOECHEUEHUS, HCIIOIB3YEMOTO TIPH OCYIIECTBICHUU
00pa30BaTeNILHOTO IpoLiecca M0 AUCLUIIIHHE.
[lepedyeHpb UCTIOIB3yEMOTO MTPOTPAMMHOTO oOecnieueH s npeacTasieH B Tadmuie 10.

Tabmuma 10— [TepeueHs mporpaMMHOTO 0OECIICUCHIS

Ne i/t HaunmenoBauue

MS Office

8.2. Ilepeuenp MH(POPMAITMOHHO-CITPABOYHBIX CHCTEM,UCTIOTh3YEMBIX npu
OCYIIECTBIICHHH 00Pa30BaTEILHOTO MPOIecca MO AUCIUILTHHE

[lepeyeHp WCMONB3yeMbIX HH(POPMAMOHHO-CIIPABOYHBIX CHUCTEM TMPEICTaBICH B
Tabymue 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumenoBanue

He npenycmoTtpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB  MarepualibHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa3oBaTeNIbHOTO Tpoliecca 10 AUCIUILTNHE, TPEACTaBIcH B Taduiel 2.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHUUECKOU Oa3bl

No HaumenoBanue coctaBHOM yacTu Howmep aymurtopun
n/m MaTepHaTbHO-TEXHUYECKOHN 0a3bl (Ipu HEOOXOTUMOCTH)

MynbsTUMeniHAs JEKIIUMOHHAS ayIUTOPUS

KoMnbroTepHslii Ki1acc

10. OneHouHsle cpeacTBa I IPOBEIEHHS TPOMEXKYTOUHOM aTTecTallu
10.1. CocTaB OLIEHOYHBIX CpPEACTBIUIL NPOBEACHUS IPOMEXKYTOUHOH aTTecTaluu
oOyyaromuxcs o JUCUUIUIMHE puBeAeH B Tabnue 13.
Tabnuna 13 — CocraB O1IEHOYHBIX CPEACTB ISl IPOBEIEHHSI TPOMEXKYTOUHOM aTTecTallluu

Bung HpOMC)KyTO‘-IHOﬁ arTeCTalmun | HequCHB OICHOYHLIX CPCACTB




\ DK3aMeH | Crniucok BOIPOCOB K 3K3aMEHY

10.2. B kadecTBe KpHUTEpPHEB OLEHKA YpPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIETEHIMI 00yJalouMMuCS TPUMEHsETCsl S-0ajulbHasi HIKala OIEHKH C(POPMHUPOBAHHOCTH
KOMIIETEHIIU, KoTopas npuBeaeHa B Tabnuie 14. B Teuenune cemectpa MOXET HCIIOJIb30BATHCS
100-6anmnmpHast ~ mIKasia  MOAYJIBHO-PEHTHHTOBOM  CHCTEMBI ~ YHHUBEPCHUTETa,  IpaBUIIA
HCI0JIb30BAHUSI KOTOPOH, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAIbHBIM HOPMATHUBHBIM aKTOM
'YAIL
Tabmuna 14 —Kpurepun onieHKH ypoBHS CQOPMHUPOBAHHOCTH KOMIIETECHITUHA

Or1eHKa KOMITETEHITII
5-0amtbHad 1mKana

XapaxrepucTuka copMHUPOBAHHBIX KOMITETEHIUIHA

— oOyyarouuiicss TiyOOKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBII
MaTepuair;

— YBEPEHHO, JIOTUYHO, ITOCIIE0BATEIHFHO M TPAMOTHO €0 M3JIaraer;

— OMUPAsCh HA 3HAHWS OCHOBHOW M JONOJHHUTEIBHOW JIUTEpaTYpHI,
TECHO INPHBS3BIBAET YCBOCHHBIC HAYUHBIC MOJIOKEHHUS C MMPAKTHYECKON
JeSITeTHPHOCTHIO HAIIPABIICHHUS,

— yMenio 00OCHOBBIBAET M apTYMEHTHPYET BBIJIBUTAEMBIC UM H/ICH,

— JIeJIaeT BBIBOJIBI M 00OOIICHHUS;

— CBOOOJTHO BJIAJICET CHCTEMOH CIIeIMAIN3UPOBAHHBIX TOHATHH.

«OTIIMYHO))
(Ga4YTCHO»

— 0Oy4Jaronuiicss TBEPIO YCBOWII MPOTPAMMHBIA MaTepuai, TPaMOTHO U
10 CYIIECTBY W3JIaraeT €ro, ONHpasch Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEHH;

— YB${3I)IBaeT YCBOGHHI)Ie 3HAHUSI C HpaKTI/I‘—IeCKOﬁ ACATCIIBbHOCTBIO
HaIpaBJICHUS,

— apTYMEHTUPYET Hay4IHbIC MTOJI0KEHNUS,

— JIeJIaeT BBIBOJILI M 00OOIICHHUS;

— BJIQJIEET CUCTEMOM CIICIIMATU3UPOBAHHBIX MOHITHH.

«XOPOLLIO»
<«GAYTEHO»

— 0Oy4Jaronuiicss yCBOWJI TOJIBKO OCHOBHOHM MPOTPaMMHBIM MaTepua,
[0 CYHIECTBY M3JIaraeT €ro, ONMupasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPaTyphl;

— JIOIYCKaeT HECYIIECTBEHHbIE OIUOKH 1 HETOUHOCTH;

— UCTIBITBIBACT 3aTPYAHEHHUS] B MPAKTUYECKOM NPUMEHEHUU 3HaHUUN
HaIpaBIICHUS;

— cJ1ab0 apryMeHTHUPYEeT Hay4dHbIE MOJI0KEHHUS,

— 3aTpyAHsieTcs B (OPMYIUPOBAHUU BBIBOJOB U 0000IIECHUI;

— YaCTUYHO BJIa/ICET CUCTEMOM CelMaTN3UPOBAHHBIX OHITHIA.

«YHOBJICTBOPUTEIILHO
(Ga4YTCHO»

— o0ydJaromuiics He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrpaMMHOTO
Marepuaa,

— JIOTIyCKaeT  CYIICCTBEHHbIC  OMMOKA W  HETOYHOCTH  IPHU
paccMOTpeHHH TIPo0JIeM B KOHKPETHOM HallpaBIICHUH;

— WCIIBITHIBACT TPYTHOCTH B MPAKTHYECKOM PUMEHEHUHU 3HAHUI;

— HE MOYKET apryMEHTHPOBATh HAYYHBIC [TOJIOKCHHS,

— He GOpPMYIHPYET BHIBOJOB U 0000IIEHUIA.

(HCYHOBJICTBOPUTCIIBHO>
«HC 3a4YTCHO»

10.3. TumnoBble KOHTPOJBHBIE 3aJaHUS WIIK UHBIE MAaTEPUAIbI.
Bormpocs (3aaun) i sK3aMeHa mpeicTaBiIeHbl B Tadnuie 15.

Tabnuma 15 — Bonpocs! (3aaaun) 11t 5K3aMeHa

Ne n/nn Ilepedyenpb BonpocoB (3a1a4) UIsl 9K3aMeHa
Teoperndeckne BOnpocsl
1 [TonsTe HayyHoro metona. [loHsATHE MaTeMaTHYECKOW MOIEIH.
2 IlonsTre 3amaun nuHeitHOrO porpaMMmuposanus (3J111).
3 O6nacTu NpUMEHEeHHUs JIMHEHHOTO NMPOrpaMMHUPOBaHUSI.




4 Matremarnueckas nocraHoBka 3JII1

5} Jonyctumoe pemenne 3JII1. OntumansHoe pemenne 3JII1. 3nauenue 3JI11.

6 Kommnuectso pemennii B 3JII1 (ciryuan HeorpaHMUEHHOTO MHOYKECTBA PEILLICHUH,
IIyCTOI'O0 MHOKECTBA M CIy4ail aJbTEpPHATUBHBIX PELLICHUN).

7 [MocronTuManbHbIN aHATN3 (MMOHITHE AKTUBHOTO OTpaHUYEHHSI, AE(HUITUTHOTO
pecypca, TeHEBOM IIEHBI).

8 [ToHATHE IPSMON U ABOMCTBEHHOM 3a4a4 JMHEHHOTO IPOrPAMMHUPOBAHMUSL.

9 Teopemsl JBOMCTBEHHOCTH U PABHOBECHS B IMHEHHOM IPOIPaMMHUPOBAHNH.

10 [Tonsitue TpancnoptHo 3aaauu (T3). CereBas nocranoBka T3.

11 Ycnosue coanancupoBanHoct T3. Teopema o pazpemmumoctn T3.

12 Crnydau HecOanancupoBaHHO# T3, MeTo1b1 OaJIaHCHPOBKH.

13 OBpucTHYECKHE MeTob! perterus T3.

14 3ajaua 0 HA3HAUCHUSX KaK YacTHHIU ciydait T3. MaTemaTnyeckas mocTaHOBKa.

15 3anava HenuHeiHoro nporpamMupoBanus (3HJII). Paznuunsie Buast 3HJII u ux
MaTeMaTH4YeCKHE MOCTAHOBKH.

16 Heobxonumble ycnoBust ONTUMAIBbHOCTH B 33Ja4€ 0€3yCI0BHOM ONTUMH3ALUHN U UX
JIOCTaTOYHOCTb.

17 Heobxoumble ycoBusi ONTUMAIBHOCTHU B 33Jja4€ YCIOBHON ONTUMHU3ALMU U UX
nocratoyHocTh. OyHknwms Jlarpanxa.

18 Heo6xomumble ycioBUS ONTUMATBHOCTH B CTAHIAPTHOM 3a7[a4€ HETMHEHHOTO
nporpamMmupoBanust (yciaosust Kyna — Takkepa) u X 70CTaTOUYHOCTb.

19 Martemaruueckasi HOCTaHOBKA 3a/1a4ll MHOTOKpUTEpUATbHON ONTUMHU3ALNN
(BMKO). IIpobiema onTuManbHOCTH.

20 [Tonsarue ontumansHoCTH 1O [1apeto. JlocTonHCcTBa, HETOCTATKY U OOIIHE CBOMCTBA
peleHnii, onTuManbHbIX no [lapeTto.

21 [Tonsatue apouTpakHOM cXxeMbl. METO/I TIaBHOTO KpUTEepUsi. ApOUTpakHAsI cXeMa
Homa.

22 OcHOBHas ues METO/Ia IIEJIEBOTO MPOTPAMMHPOBAHUS.

23 3ajaya NpUHATHUS PELIECHUI B YCIOBUSAX PUCKA — MaTeMaTH4eCKasi TOCTaHOBKA,
OCHOBHbBI€ MOHATHS, 0COOEHHOCTH PEUICHUSL.

24 3ajaya NpUHATHUS PEIICHUM B YCIOBUSAX HEONPEAEICHHOCTH — MaTEMAaTUYECKast
MIOCTAaHOBKA, OCHOBHBIE MOHSTHS, 0COOEHHOCTH PEelICHUSI.

o5 Kputepuu npuHATHS pEIICHUI B YCIOBUAX HEONpeAeIeHHOCTH (KpuTepuii Banbaa,
«310poBoro ontumucray, I'ypeuna, Jlannaca, CaBumxa).

[TpakTrueckue 3aganus (3a1a9n)

1 [TocTpoeHne MmaTeMaTHYECKOM MOJIENH B 33J1a4€ JINHEWHOTO MPOrpaMMHUPOBAHUS.

2 Pemenne 3JII1 rpaduueckum meTomoM.

3 Cocrasnenue aoiictBeHHoM 3anaun JII1 k 3amannoit npsimoit 3JIT1.

4 [IpoBepka cbanancupoBanHocT T3 u ee 6aTaHCUPOBKA B CIIydasX pa3lIndHbIX
OCJIOKHEHUH.

5 Haxosxnenue nonycrumoro pemieHus T3 3BpUCTUYECKUMH METOIaMH.

6 [TpoBepka mocTaTouHOCTH HEOOXOJMMBIX YCIOBHI B paznuuHbiX Bugax 3HIIIL.

7 I'padmyeckoe HaxOXKeHHE MHOKECTBA ONTUMAJIBHBIX 10 [lapeTo pernieHui.

8 [IpumeHnenne MeTo1a 1IEIEBOr0 MPOrPaMMHUPOBAHUS B 3a1a4ax
MHOTOKPUTEPHAIBHON JTMHEIHON ONTUMHU3AINY.

9 [IpuMeHeHne pa3InYHBIX KPUTEPUEB B 3a/1au€ MPUHATHUS PELLICHUN B YCIOBUAX
HEONPEJECIICHHOCTH.

Bomnpocs! (3anaun) i 3adera / aud¢. 3auera npencrasieHs! B Tabnuie 16.

Tabnuua 16 — Borpocs! (3aaun) amst 3aueta / qudd. 3agera

‘ Ne /it ‘ Ilepeuyenp BompocoB (3a1a4) uist 3aueta / qudd. 3auera




\ Y4eOHbBIM IIIaHOM HE MPETYCMOTPEHO

[lepeyenp TeM A KypCOBOTO IMPOEKTHPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHI
mpecTaBiIcHbl B Tabmuie 17.
Tabmuna 17 — Ilepeuenn TeM 7151 KypCOBOTO MPOSKTHUPOBAHMS/BBITIOJTHEHUS! KypCOBOI pabOTHI

Ne /i [TpumepHBIil TepeyeHb TeM TSt KYpCOBOTO MPOEKTHPOBAHHUS/BBITIOTHEHUS
B KypcoBOH pabOThI

Y4eOHBIM IJIAaHOM HE IPETYCMOTPEHO

Bomnpocer nmnst mpoBeneHHsT TPOMEXKYTOYHOM aTTeCTallid B BHJAE TECTUPOBAHUSA
mpecTaBiIcHbl B Tabmuie 18.

Tabmuna 18 — IIpumepHbIii TepedeHb BOITPOCOB ISl TECTOB

Ne n/n [IpuMepHBIil nepeyeHb BOIIPOCOB ISl TECTOB

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeueHp TeM KOHTPOJBHBIX PabOT MO AUCHUIUIMHE OOy4aroUuXxcs 3a04HON (OPMBI
oOyueHus1, IpeICTaBJICHbI B Ta0mie 19.

Tabmuia 19 — [lepedeHb KOHTPOJIBHBIX padOT

No /i [TepedyeHr KOHTPOJILHBIX PabOT

He npexycMoTtpeno

10.4. MeTtomnueckue MaTepualibl, ONpEnEIISIIOIUe pOoLEaYypHI OLICHUBAHUA
WHIUKATOPOB, XapaKTepU3YIOLUX JTanbl (OPMHUPOBAHUS KOMIIETEHIIMH, cojaepxkarcs B
JIOKAJIbHBIX HOpMaTUBHBIX akTax [YAII, pernaMeHTUpYOIIMX TMOPAIOK W MPOLEAYPY
MIPOBEJICHUS] TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOYHON aTTecTalluu OO0y4aronuxcs
I'VAIL

11. Meroauyeckue yKa3aHUs I 00yJarOIIUXCS 110 OCBOCHHIO JUCIHTIUTHHBI

[enp M3ydeHus: TUCIIUIUIMHBI COCTOMT B TOM, YTOOBI HAYYUTH CTYJACHTOB aHAITM3UPOBATH
pOoOJIEMBI IPUHATHS PEIICHUH C MCIIOJb30BaHUEM MaTeMaTHYeCKuX mMojeiei (popMyInpoBaTh
1 (OpMaTHM30BBIBATh OINPE/ICIICHHBIC KIACCHl 3aja4), a TaKKe MPUBUTH MPAKTUYCCKUEC HABBIKU
MPUMCHCHHSI MATEMAaTHYECKMX M KOJMYCCTBCHHBIX METOJIOB B 3a7aUax MPUHATHS PEIICHHI.

11.1. Meroaudeckue YyKa3zaHUS JUIsi OOy4alOUUXCS 110 OCBOCHHIO JICKIIMOHHOTO
MaTtepuaa.

OcHOBHOE Ha3HAYCHHUE JICKIIMOHHOTO MaTepHaia 1o aucuuiuinae «[IpukiagaHeie Moaean
ONTHMH3AIMK» COCTOMT B OCBOCHHHM HauOOJee YacTO MPUMCHICMBIX KOJHMYECTBEHHBIX
WHCTPYMEHTOB, OCHOBaHHBIX Ha ONTHMHU3AIlMHM, MOJCIMPOBAHUU W aHAIM3€ IMPOIECCOB
NPUHATUS  pelieHuil. M3IoeHne Kypca OCHOBAaHO HA CHCTEMAaTHYECKOM  HM3y4YCHUU
OTIPEJICIICHHBIX KJIACCOB ONTHMH3AI[MOHHBIX 33Ja4 M PEIICHHH MHOTOYHCICHHBIX MPUMEPOB U3
pasM4HbIX 00aCTe YeNoBEYeCKOW JesTeNbHOCTH. Kypc Jiekiuii packpbiBaeT NMOHSTHITHBIHN
amnmapaT TCOPUU IMPHHATHS PELICHWH, OCHOBAaHHOW HAa ONTHMH3AI[MH, a TAKXKe JaeT IEIbHOE
MpeJCTaBiICHHe O JucHMIUInHe «[IpuKiIajHble MOJEIM ONTUMHU3AlMU» M II0Ka3bIBaeT €e
B3aMOCBSI3b C IPYTHUMH TUCITUTUIMHAMHU.

dopmaT JEKIUH MO JaHHOMY KypCy MpeArojaraeT akTUBHYIO paboTy CTYIEHTOB BO
BpeMsi HW3TOKEHHUs JEKIIMOHHOTO MaTepuana. g JOCTHXKEHUS MaKCUMalbHOTO HddekTa
HEOOXOMMO TIOJTOTOBUTHCS K JIGKIMSIM, 3apaHee TMO3HAKOMHUBIINCH C MaTepuaIoM |
MOATOTOBUB BOMPOCHL. JIJisf 3TOro MOXHO HCHOJb30BaTh JUTEPATypy, MPUBEACHHYIO B CIIUCKE
OCHOBHOU IUTEpaTypsl Mo Kypcy. s 3aKkperieHus JIEKIIMOHHOTO MaTepHualia Mo OKOHYaHUU
JEKIMM HEOoOXOMUMO TMepeunTaTh KOHCIEKT W MpopemiaTh 3aHOBO 3a/adyd, pa3oOpaHHbBIC
JIEKTOPOM BO BpeMsI 3aHSATHI.




11.2. Meroauueckre ykazaHHs Ui OOY4YalOMIMXCS IO BBINOJHEHHIO JTAOOPAaTOPHBIX
pabor.

B npouecce u3ydenus Aucuumuinabl «lIpuKinagHbpie MOICIH ONTUMHU3AIUI 00yJaroIrecs
3HAKOMSTCS C HauOojee paclpoCTPAaHEHHBIMM Ha NPAKTHKE KIacCaMM ONTHUMM3ALMOHHBIX
Mojenell B 3ajavax NpPUHATHA pelleHuid. B Xozxe BbINOJHEHHUS J1abOpaTOpHBIX paboT B
pe3yiabTaTe aHaiau3a MpoOJeMbl KaXJOro Kiacca CTYAEHThl CO3JAl0T KOJUYECTBEHHYIO
KOMIBIOTEpHYIO Mojienb B cpene MS Excel, momoraromnyto mporeccy NMPHUHATHS PEHICHUH.
JlaGoparopHble paOOThl NpU3BaHbl YIIIyOUTh M 3aKpENUTh 3HAHUS, MPAKTUYECKUE HABBIKH,
OBJAJECTh COBPEMEHHOM METOJMKOW MW TEXHUKOM TIOMCKAa ONTUMAJIBHOTO PELICHHS C
HCIIOJIb30BAHUEM MATEMATHYECKUX METOJIOB.

3ajanuie u TpeOOBaHUs K MPOBEICHUIO JA00PATOPHBIX paboT

3amanus U TpeOOBaHUS K MPOBEACHHUIO JTaOOPAaTOPHBIX PabOT pasMelIeHbl Ha cepBepe
kadeaper  (\dcbm\Metonnueckoe obecneuenne kadeapbl 43) ¥ B JMYHOM KaOWHETE
MIPEIo/1aBaTeIsl.

Crpykrypa u dopma oTyera 0 1aboparopHoit paboTe

Crpykrypa u Qopma 0T4eTOB O JabOpaTOpHbIX paboTax pa3MEIIeHbl Ha CcepBepe
kadeaper  (\dcbm\Metoanueckoe obecmeuenne kadenpbl 43) u B JHYHOM KaOWHETE
MIPETIO/1aBaTEIs.

TpeboBanus k opopmIIEHUIO OTYETA O JIaOOpaTOPHO paboTe

C TpeboBaHMAMU K OQOPMIICHHIO OTYETOB O J1a0OpaTOpHBIX paboTax MOXKHO
o3HakoMUThCs Ha cepBepe kadeapsr (\\dcbm\Meroanyeckoe obecneucnne kadenper 43) u B
JMYHOM KaOMHETE TPEToIaBaTels.

11.3. Meroaudeckue yKazaHus IJIsi 00YJArOIINXCSI IO MTPOXOKICHUIO CaMOCTOSTEIIHbHOM
paboThI

Jlnst  ctyneHTOB OYHOW (opMbI OOydeHHS CaMOCTOSTENBbHOW paboTe OTBOJMTCS
HeOoJbIIast 4acTh BpeMeHH. CaMocTosTenbHas padoTa BKIIOYACT M3yYEHHUE TEOPETUYCCKOTO
MaTepHaga, a TaKKe BBIMOJHCHHWE JIOMAIIHUX OO0s3aTeNbHBIX W JIOTOJHHUTEIBHBIX 3aJaHUM.
OOyyaromuiicss JIOJDKEH pa3o0paTbCs B TEOPETHYSCKOM MaTepualie, BBIHCCEHHOM Ha
CaMOCTOSITCIIFHOE HM3YYCHHE, HCIOJB3ys JIUTEPaTypy, IPEACTABICHHYIO B OCHOBHOM U
JOTIOJTHUTEIPHOM  CIHMCKaX. Pa3jienbl, BBIHOCUMBIE Ha CaMOCTOSTEIBHOE H3Yy4YCHHE,
OOBABIIAIOTCS MPEIOAaBaTEIEM BO BpEMsI JICKITHOHHBIX 3aHATHH.

11.4. Meroauveckue yKa3aHHs JUIg OOYYaloOImUXCSA 110 MPOXOXKIACHHUIO TEKYIIETo
KOHTPOJIS YCIICBACMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH CTYJCHTOB SIBJISICTCS TIOCTOSIHHBIM, OCYIIECTBIISICTCS
B TCUCHHE CEMECTPa, B XOJI¢ TIOBCEIHEBHOM y4eOHOUW pabOThI MPEHMYIIECTBEHHO MMOCPEICTBOM
peaimzany  OaJUTbHOW  CHCTEMbI: KaXJI0€ 3aJaHue MPENoJaBareis, BbIJIaHHOE s
CaMOCTOSITCIIBHOM pabOThI, a TaKKe BCe JJaOOpaTOpHbIE paOdOThI OILCHUBAOTCS OMNPEACIIEHHBIM
KOJIMYECTBOM OaJJIOB, KOTOPOE YMCHBIIACTCS C TEUCHHEM BPEMEHHU IS OOYyJaroIuxcs,
BBITIOJTHUBIIIKX 3a/IaHUE MTOCIIC YCTAHOBIICHHOTO TIPEMOaBaTeeM CpoKa.

11.5. Meroauueckue yka3aHus JIsl OOYYAIOUIMXCS MO TMPOXOXKICHUIO MPOMEXYTOYHOU
aTTeCTaIHH.

[Ipomexxyrounass  arrecranuss  oOy4aromMXcs  NPEAYCMaTpUBAaeT  OIICHUBAHHE
MPOMEKYTOYHBIX ¥ OKOHYATEIIbHBIX PE3yJIbTaTOB 0OydYeHHs MO AucHuiuinHe. OHa BKIIFOYAET B
ce0s dK3aMeH.

CucrteMa OIIEHOK TPU MPOBEACHUU IMPOMEKYTOUHOW AaTTECTAllMU OCYIIECTBIISCTCS B
COOTBETCTBUU ¢ TpeOoBaHusiMu [losokeHuit «O TeKylieM KOHTpPOJIE YCIEBAeMOCTH U
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MPOMEXYTOUHOM arrectauuu cryaeHToB [YAII, oOywaromuxcs MO NpOrpaMMbl BBICIIETO
obpazoBanus» U «O MOAYIBHO-PEUTHHIOBOM CHCTEME OIICHKH KadyecTBa y4eOHOW pPaboThI
ctynentoB B 'Y AID».



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
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U3MEHCHHUS

CozaepxaHye U3BMEHEHUM U JTOTIOHEHUH
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