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1. e ¥ muIaHUpPYeMble Pe3yJbTAThl 0CBOECHHS AUCHUIIIHHBI

[{enpro OCBOEHUSI IM CHUTIMHBI SIBJISIETCS GOPMUPOBAHUE CIEAYIOIMX KOMIIETEHLIH:

—IIK-4 — cnocoOGHOCTh yMpaBlATh MOMyUYE€HUEM, XpaHEHUEeM, Hepenadeid, oOpaboTKoi
OOJIBIINX JaHHBIX;

— VYK-1 — cnocoOHOCTh OCYIIECTBIISITh KPUTHUYECKUIM aHAIHM3 TPOOJIEMHBIX CUTYaIlui Ha
OCHOBE CHCTEMHOT'0 MIOJIX0/1a, BhIpadaThIBaTh CTPATETUIO IEHCTBHIA.

PesynbpraramMu 0CBOEHUSI IMCUMIUIMHBI SBIISIOTCS CIEAYIOLME MHAMKATOPbI TOCTHKEHUS
KOMIIETECHIIVH:

UIIK-4.2. YMeeT uCHIONb30BaTh METOAbI U HWHCTPYMEHTHI TOJNYYEHHS, XpaHCHUS,
nepeaadn, 00paboTKy OONBIINX JTAHHBIX.

NTIK-4.1. YMeeT mpou3BOIUTh MOHUTOPUHT M OI[EHKY TPOU3BOIUTEILHOCTH 00pabOTK U
OOJBIINX TAHHBIX.

NIIK-4.3. Ymeer pa3pabaTbiBaTh NPEUIOKEHHS MO MOBBIIIEHUIO TPOU3BOAUTEILHOCTH
00paboOTKH OOJBIMX JTAHHBIX.

NVYK-1.3. Ymeer mnpemiaratb u OOOCHOBBIBATH CTPATErHIO JIEHCTBUH C yd4eTom
OTPaHUYECHU, PUCKOB U BO3MOKHBIX ITOCJIEICTBUN.

NVYK-1.2. YMeeT ocymecTBIsITh MOUCK, OTOOp M CHCTEMaTH3alUI0 WH(OpMaIuu s
OTIpe/IeIeH NS AIbTePHATUBHBIX BAPUAHTOB CTPATEIr MUECKUX PEIICHUN B TPOOJIEMHOM CUTYaIUH..

NVYK-1.1. 3Haer MeToabl BBISIBICHHUS MPOOJEMHBIX CUTyallMi, HA OCHOBE CHCTEMHOIO
MO/IX0/1a OCYIIECTBISIET €€ MHOTO(DaKTOPHBIN aHAINU3 U TUATHOCTUKY.

2. 33[[3‘1[1[ 0CBOCHUA JUCIHUIIJIMHBI

—OcBouTh ammapar pa3padOTKH | MCCIENOBaHUS IUCKPETHBIX MaTeMaTHUYECKUX
MOJENEM.

— HayunTbcs mpuMeHATh MOHATUMHBIA anmapar JUCKPETHBIX MATEMATHYECKUX MOJIEIeH
JUIS PEIICHUs MPAaKTHYEeCKHX 3a/1a4 MpodecCrOHaTbHON IeATEIbHOCTH.

3. MecTo TUCHMIUTAHBI B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

JucuumiMHa OTHOCHTCA K 4acTh oOpa3oBaTeNbHOW Mporpammsl, (GopMHUpYyeMon
yY4aCTHMKaMH 00Opa30BaTEeNbHBIX OTHOLIGHUH, TMpeanaraercs oOydaromuMmcss Ha BBIOOP.
JucuunianHa BXOAUT B MOLyJIb AKaJIeMHYECKUNA MOTYJIb.

4. CemecTp(bl) oOcBOeHHs U (popMa(bl) IPOMEKYTOUYHOM ATTECTAIUH O JUCHUIIMHE

Tperuii cemectp, 3K3aMeH

5. BxoaHble TpeOOBaHHUSI 1151 OCBOEHHUS THCHHILINHBI

Jlst ycremHoro OCBOCHHS MUCHUIUIMHBI TPEOYIOTCS 3HAHHUS OCHOB MAaTeMAaTUYECKOTO
MOJICTTHPOBAHHSI.

6. SA3bIK peasuzanuu

Pycckuit

7. O0BeM ITUCHHUILIMHBI

OO0miast Tpy10€MKOCTh AUCHUIUIMHBI cOcTaBlsieT 3 3.€., 108 uacoB, U3 KOTOPBIX:
-eKuuu: 16 4.
-[IPAKTUYECKHE 3aHATUS: 16 4.

B TOM YHCJI€ MMpaKTUUecKas noAroroska: 0 u.



OO0beM caMoCTOSITENbHOM PabOTHI CTYICHTA ONPeIeieH YUYEeOHBIM TIIIaHOM.

8. Conep:xanue IMCUMILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tema 1. JluckpeTHast MOJIENTb THHAMHUYECKOTO TPOT PAMMHUPOBAH M.

O6mee omnucanue wMojenu. [IpUHIMI ONTUMAJIBHOCTH M YypaBHeHHEe bemiMana.
BrluncnuTtensHble CXeMBI JUIS MOCTPOCHUS MOJENEH M pelleHUs 337ad  paclpeieseHHs
pecypcoB, yIpaBIlieHUs 3allacaMu, 3aMeHbI 00opynoBaHus. Llens MapkoBa ¢ goxomamu.

Tema 2. Moaenu 11€1049MCIIEHHBIX 334 JINHEMHOT 0 IPOrpaMMHUPOBaH U

MeTtonanl HUCCIIETOBAHUA MoJeien EJIOUYMCIEHHEIX 3amaq JIMHEHUHOTr 0
NpOrpaMMUPOBAHUS: BEHI'EPCKUM METOJ| peuleHus 3aJaud O Ha3HAUEHMSX, METOJ BETBEH U
rpaHuil.

Tema 3. I'pader u cetn

HepeBbs u neca Ha Tpadax: HEOPUEHTHPOBAHHOE MOKPHIBAIOIIIEE JEPEBO, MAKCUMAIIbHBIN
OPUEHTHUPOBAHHBIN JIEC M €r0 MPUMEHEHUE I TTOCTPOSHUS ONTUMAJIbHBIX OPUEHTUPOBAHHBIX
nepeBbeB. Kpartuaiimme myTu Ha rpadax, BBISIBICHHE KOHTYpa OTPUIATENLHON JUTMHBI, 33/a4a
00 y3KMX MeCTax, 3aja4a ¢ yCuJIieHusIMU. [l0TOKOBBIE alrOPUTMBI: MAaKCUMAIBHBIH MOTOK, TOTOK
MUHUMAJIBHON CTOMMOCTH, JUHAMHYECKHE MOTOKH. [lapocoueTaHusi 1 MOKPHITHA Ha rpadax.
3aiaya nmoyTanaboHa. 3a7a4a KOMMHUBOSDKEpA.

9. Tekyumuii KOHTPOJIb MO TUCIHUIIJIHHE

Tekynmii KOHTpOJb MO JUCUUILUIMHE IPOBOJUTCS IIYTEM KOHTPOJSA IOCEIAEMOCTH,
TCCTOB I10 JICKHMOHHOMY MAaTCpHaly, BBIIIOJIHCHUA WHIAWBUAYAJIBbHBIX AOMAIIHHUX 3al[aHI/If/'I u
¢ukcupyercs B popMe KOHTPOIBHONU TOUKH HE MEHEE OJIHOT0 paza B CEMECTP.

10. Iopsaiok NpoBeeHNsI U KPUTEPUH OLIECHMBAHMS NPOMEKYTOYHOI aTTecTaluu

DK3aMeH B TPEThEM CEMECTpe WPOBOJUTCS B THUCBMEHHON Qopme mo Omeram.
DK3aMeHallMOHHBIN OUJIET COCTOUT U3 Tpex yacTeil. [IpogomkurensHOCT Sk3amMena 1,5 gaca.

[TepBass wacTe mpenctaBisieT coboif TecT u3 5 BompocoB, mposepsitomux MYK-1.1.
OTBeTHI Ha BOMPOCKHI IEPBOM YACTH NAIOTCS TyTEM BHIOOpA U3 CIIUCKA MTPEJIOKECHHBIX.

Btopas wacte comepkuT oauH Bompoc. OTBET Ha BONPOC BTOPOM YACTU JAETCS B
pa3BepHyTO# hopme.

TpeTpsi 4acTh COAEPKUT ONHO 3aMaHue, O(GOPMIICHHOE B BHUJEC MPAKTUYECKOH 3a1adud.
OTBeT npeanoaraet peueHue 3aJa4i U KpaTKyr UHTEPIPETALUIO IOJyYEHHBIX Pe3yIbTaTOB.

[IpumepHBIii TepeYeHb TEOPETUUECKUX BOIIPOCOB

1. O6mee onncanune moaenu JII1.

2. [lpuHumn onTuManbHOCTU. YpaBHeHue bemimana.

3. BeruncnutensHas cxema "obpaTtHoro xona'.

4. 3anava pacrpesereHus pecypcos.

5. [TocraHoBKa 33/1auM ONTUMAJIBHOT'O PACTIPEICICHUS PECYPCOB.

6. lmHamudeckast MOJIEITb 3a/1a4i ONTUMATBHOTO PaCIpeIeTICHIS PECYypPCOB.

7. luHamMudeckasi MOJIeNb 3a/1a4M CKJIaIMpOBaHus, KOTAa MOKYIKa MPEIIIeCTBYET

MPOJaXE.

8. JlmHamudeckast MOJIEIb 3a/1a4M CKJIaUPOBAHUSL, KOT/1a POJaka MPEAIeCTBYET

MOKYTIKE.

9. JlmHamudeckast MOJICITh 3aJIa4H O 3aMEHE 000pYA0BaHUS TPOU3BOJISIIETO MPOTYKITHIO.

10. lunaMuueckas MOJIeNb 3a7a4d O 3aMEHE 000pYI0OBaHUSI HE MPOU3BO/IAIIETO

MPOAYKIIUIO.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

3agada 0 Ha3HaYeHUsIX. BeHrepckuii MeTo.

Merop BETBEW U TPaHHUIL.

AJITOpUTM IIOCTPOEHU S HEOPUEHTUPOBAHHBIX ITOKPBIBAIOLINX JIEPEBBEB.
Anroput™m JlelKCcTphl Moncka Ha rpade KpaTdaiiiero myTH.

Otnnuue anroputma @opaa ot anroput™a J{edKcTpsl.

OO6Hapy>keHHUe OTPULIATEIBHOT O KOHTYpA.

Anroputm ®oiia onpeaeneHus Bcex KpaTyailimx myTei Ha rpade.
3anmaua 00 y3KUX MecTax.

3ajaya ¢ yCUJICHUSIMH.

CereBsle rpaduku. MeToJ KpUTHYECKOTO Ty TH.

AJTOpUTM IOMCKa YBEJIMYUBAIOIIeH 1ernu Ha rpade.

AJTOpUTM ITOMCKA MAKCUMAJIBHOI'O IOTOKA Ha rpade.

ANTOPUTM MTOMCKA TOTOKa MUHUMAJIBHOM CTOMMOCTH Ha rpade.
ANTOPUTM MOMCKA MAKCUMAJIBHOT'O TMHAMUYECKOT O MMOTOKA Ha rpade.
AJITOpUTM OCTPOEHHUS YEPEAYIOIIErOCs AepeBa.

Anroput™ BpIOOpa NapocoyeTaHuss MaKCUMaIbHOTO MOILITHOCTH.
3ajaya nmoyraiaboHa.

3agaya KOMMHUBOSKEPA.

[Tpumepsb! 3a1a4:
1. 3agaua 00 MHBECTULIMSIX.

Heo6xoamuMo crutaHupoBaTh pacipeeieHie CPEeCTB, MMEIOINXCs B KoJIn4decTse R,
Mexay N mpeanpusTusMu, 9To0bl CyMMapHBINA JOX0/1 OBbIIT MAaKCHMAJIbHBIM.
R=30, N=3, cpencta BoiaensitoTcst KpatHo 10, pyHKIMs 10X01a npuBeieHa B TabIuIe:

uc \ Kk 1 2 3
10 5 2 3
20 7 8 6
30 8 15 9

2. 3aa4a CKJIaIupPOBaHUSL.
[Tnarupyercs ucmoap3oBanue ckiana EMKocTa C Ui XpaHEHUsI HEKOTOPOT'O MPOIYKTa B
TeueHue K ez1. BpeMeHu. B Havaie Ka10ro BpeMEHHOT'0 MHTepBasia IPUHUMAETCS
petierue 06 06beMe 3aKyIOK U MPOAaXK (B MPOU3BOJILHON MTOCIIEIOBATEILHOCTH ).
Heo0xoamMMo Tak CITaHupOBATh 3aKYIKH -IIPOJIAXKH, YTOOBI CyMMapHasi TTpUObLITL Oblia
MaKCHMaJlbHa.

C=10, k=6, 1ensl 3akymok (ok) 1 npojax (fk) AaHbI B TaOIHIIE:

k 1 2 3 4 S) 6
ok 27 26 18 13 14 22
B 28 10 9 11 29 32

3. 3agaya o 3aMeHe 000pyI0BaHUSI.

[Tnanupyercst UCIOJIB30BAHUE aBTOMOOMIIS B TeueHUe 8 JyieT. [[eHa HOBOro aBTOMOOMIIS
P=15000. DxcnnyataluOHHBIE PACXOIbl 3a TOJ Ha COAECpKaHHUE HOBOTO aBTOMOOMIISA
r(0)=150. B nayase Kkaxa0ro rojaa MpUHUMACTCS PEUICHUE O 3aMEHE JTO0 O COXPaHCHHUH
aBToMoOms. Ilpeamonaraercsi, 4To TMEpBBIA aBTOMOOWJIb JOCTAETCsl OECIIaTHO, a B
KOHIIE 8-T0 T0J]a UMEIOIIUHCA K TOMYy MOMEHTY aBTOMOOUIIb MPOAAETCs, U BBIPyUYEHHbIE
CpeICTBa BBIYMTAIOTCS W3 3aTpar. HyXHO Tak CIUTAaHWPOBATH 3aMEHBI aBTOMOOWIIS,
yTOOBI CyMMapHBI€ 3aTpaThl 3a 8§ JIeT ObLJIM MUHUMAJIBHBI.

4. Pemenue 3a/1a4n 0 Ha3HAYCHUSIX (337]a4M BHIOOPA) BEHTEPCKUM METOJIOM.

st 3amanHO MaTpubl C OIpenenuTh BHIOOP, CyMMa 3JIEMEHTOB KOTOPOTO
MakcuMaibHa. [locunTaTh CyMMy 3JIEMEHTOB BBHIOODA.



72 50 42 20 54
66 4 0 64 22
C=140 36 52 20 10
72 54 14 44 70
12 2 14 34 32

5. Pemenue 3aaun JUCKpETHOr O MPOrpaMMHUPOBAHMS METOAOM BETBEW M I'PAHMUII.

Heo0xomuMo penuTh METOIOM BETBEU M PaHUI] CIICAYIOIIYO 3a1a4y:
L(X)=x1 + 2x2 — max
—X1+ 3X2 <3
3X1+ 2X2 <12

X1,X2 =0, yenvle.
6. [TocTpoeHME MOKPBIBAIOIETO IEPEBa MUHIUMAJIEHOT'O Beca Ha HEOPUEHTHPOBAHHOM
rpadge.
I'pad 3a1an MaTpuIeii CMEKHOCTH:

a |b c d e f g h k I m [n
a 5 1 2 4
b 1 7 6
c 1
d 1
e 4 3
f 6 10
g 9 12 | 13
h 15
k 7 3
I
m 8

PesynbraThl  SK3aMeHa  ONPENENSIIOTCS  OIEHKAMHU  «OTJIMYHO»,  «XOPOILOY,
«YyJIOBJICTBOPUTEIIBHOY, KHCYIOBJICTBOPUTEIHHOY .
Jlomyck K 3K3aMeHy — HaTMUKE BBITIOMHEHHBIX HEe MeHee 60 % Bcex MHANBUIyalIbHbIX 3aIaHU .
Ecnu cTyieHT He mpomyCcTHII HU OJJHOTO 3aHSATHU S, BBIMIOJHIII BCE MHAMBUTyJIbHbIC 3aJaHUS U 110
KOKJIOMY OTBETHJI Ha BOMPOCH MPEMOJaBaTelii, TEM CaMbIM JI0OKa3aB CaMOCTOSTEIbHOE
BBITIOJTHEHUE, OH OCBOOOKAAETCS OT TPEThEl YaCTH IK3aMEHAIIIOHHOT O OMJIeTa — MPaKTUYECKOTO
3a7aHHSL.
OreHKa BBICTABIICTCA B 5-0M OaJTbHOM IIKaJIe: OLIEHKA «OTJIMYHO» BBICTABIICTCSA B Ciydae,
€CJIM CTYJCHT MCUEPHBIBAIOIIE OTBEYAET HA BCE BOIMPOCHI; OI[EHKA «XOPOIL0)» BHICTABIISIETCS B
ciIy4ae, €M CTYJEHT B MPOI[eCCe OTBETA Ha BOMPOCHI JOMYCKAET HEMPUHIUITHATBHBIE OIIMOKH
WM HETOYHOCTH, OIIEHKA «YyJOBJICTBOPUTEILHO» BBICTABJSCTCS B CiIy4yae, €CIU CTYJEHT B
mpoliecce OTBETa Ha BOIMPOCHI JAeNaeT rpyOble OIMMOKH, HO TOKAa3bIiBaeT MOHUMAaHUE CYTH
BOIIPOCOB M MTPABHIJIBHO UCITOJIB3YET HAYUYHYIO TEPMUHOJIOTHIO; OI[EHKA «HEYI0BJICTBOPUTEIIBHOY
BBICTABIISIETCS B IIPOTHUBHOM CJIydae.

11. YueOHO-MeTOAHUYECKOE 00ecIeYeHue

a) DJIIEKTPOHHBIN y4eOHBIII KypCc MO JIUCHUILUIMHE B DJJIEKTPOHHOM YHHBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=00000

0) OueHo4yHble MaTepualbl TEKYILIEro KOHTPOJS M MPOMEXYTOUYHOW aTTecTaluu I0
JUCHHUIIIINHE.



https://moodle.tsu.ru/course/view.php?id=00000

B) MGTO,Z[I/IIICCKI/IG YKa3aHuA I10 OpraHu3aluiu CaMOCTOSITEIIFHOM pa6OTbI CTYACHTOB.

12. Ilepevennb yueOHoOl auTEepaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHAs JINTEpATypa:

—OxkynoB C.M. Jlunamuyeckoe mnporpammupoBanue / C.M. OxynoB [u ap.]. — M.:
BUHOM. JIaGoparopus 3Hanuit, 2017. — 296 c.

— Curan U.X. Beeaenue B mpuKIIaaHoe AuckpeTHoe mporpammuposanue / U.X. Curan [u
ap.]. — M.: ®DUSMATIIUT, 2007. — 240 c.

— Jlexuuu o Teopuu rpados. YueoHoe nmocodue / B.A. Emenuues [u ap.]. — M.: Jlenan,
2017.—-382 c.

0) AOMOTHUTENbHAS TUTEpaTypa:

— Baruep I'. OcHOBHI nccieoBanus onepanwii, T.1,2,3 / I'. Baruep — M.: Mup, 1973. —
1322 c.

— Kamuxman W.JI. JIlunamuyeckoe mporpaMMupoBaHue B mpumepax u 3amadax / M.JIL.
Kanuxman — M.: Beicmas mxkosa, 1979. — 125 c.

— Maiinuka 3. ANropuTMbl ONTUMHU3AIMU Ha ceTax U rpadax /J. Maiinuka — M.: Mup,
1981. - 372 c.

B) pecypchl cetu HTepHeT:
— Ob6mepoccuiickas Cerp Koncynprantllmoc ChopaBouHas mpaBoBas CHCTEMA.
http://www.consultant.ru

13. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHii

a) TMIIEH3UOHHOE ¥ CBOOOTHO PaCIPOCTPaHIEMOE MPOrPaMMHOE OOeCTIeUeHHUE!

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bkirouaer HmpuIoKeHUs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOnu4HO ocTynHbIe o0aunbie TexHoaoruu (Google Docs, SInaekc muck u T.11.).

0) nHGOPMaITMOHHBIE CITPABOYHBIE CHCTEMBI:

— DIIEKTPOHHBIN KaTaaor Hayunon O6ubnuoTexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DJIEKTpOHHAas OouoImoTeka (peno3utopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 9BbC KoncyneranT cryaeaTa — http://www.studentlibrary.ru/
— Oo6pasoBarenpHas miatdopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) npodecCuoHaNbHBIE 0a3bl TAHHBIX (MPU HATUYUL):
— YHuepcuterckas uHpopmarnronnas cuctema POCCHU S — https://uisrussia.msu.ru/

14. MaTtepuanbHO-TeXHHYeCKOe obecrieyeHne

AynuTopun Ui IPpOBEACHUS 3aHATUH JIEKIIMOHHOTO THIIA.

AyauTopun s TPOBENEHUSI 3aHATHUH CEMMHAPCKOrO THUIIA, WHIUBHUAYAIbHBIX U
IPYNIIOBBIX KOHCYJIBTAMH, TEKYLETO KOHTPOJISA U IPOMEKYTOYHO M aTTECTALNU.

[Tomerenust Ui caMOCTOSTENbHON PabOThl, OCHALLICHHBIE KOMITBIOTEPHONH TEXHUKOH M
JOCTYTIOM K ceTH MHTepHeT, B 3JEKTPOHHYIO MH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
MH(QOPMAaLIMOHHBIM CIIPAaBOYHBIM CUCTEMAM.


http://spisok-literaturi.ru/publisher/lenand.html?id=14894&show=all
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/
https://uisrussia.msu.ru/

15. Undopmanusi o pazpadoTunkax

Karaeea Co¢us CemeHOBHa, KaHJ. TEXH. HayK, MAOLEHT, Kadeapa MPUKIAIHON
MaTeMaTHK{ WHCTUTYTA IPUKIATHOW MaTEMaTUKH M KOMITBIOTEPHBIX HAYK, JOIEHT.



