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1. IIe.m: H ILNTAHHPYEMBbI€ Pe3YJAbTAThI 0CBOCHHA THCIHIIIIHHBI

ITenpro 0CBOCHUS JUCLUILUIMHBI SBIIsIETCS (DOPMHPOBAHUE CJIeAYOMIUX KOMIIETeHIIH:

— IIK-4 — crtocoGHOCTh YIIPABIIATh IIOJY4€HHEM, XPaHEHUeM, epeaadeid, 00padboTKOH OONBITHX
JaHHBIX;

— YK-1 — c11ocoOHOCTb OCYIIECTBISATh KPUTHYECKUI aHAIN3 IIPOOJIEMHBIX CUTYAI[Ul Ha OCHOBE
CHCTEMHOTO MOX0/a, BEIpadaThIBaTh CTPATETHIO eHCTBHIL.

PesynbraTaMu OCBOEHHS JHCHIUIUIHHBl SBISIOTCS CIEAVIONIHNE WHIHKATOPHl JIOCTIKEHHUS
KOMIIETEHITHI:

HIIK-4.3 Paszpa0arbiBaeT MPEeJIOKEHUS [0 IOBBIIIEHUIO IIPOU3BOIAUTENBHOCTH 00padOTKH
OO0JIbIITHX JaHHBIX.

HIIK-4.2 Ucnonp3yeT MeTOABI U HHCTPYMEHTHI MOJNYUeHHs, XPaHEHHS, Tepefadu, 00padoTKH
OOJIBIIINX JAHHEBIX.

HIIK-4.1 OcyimecTBiiieT MOHHUTOPHHT M OILIEHKY MPOH3BOAUTEIBHOCTH 00PabOTKH OOJIbIIMX
JTaHHBIX.

HNVK-1.3 IIpeanaraer 1 000OCHOBBIBAET CTPATETHIO JIEHCTBHH ¢ YIeTOM OrpaHHYEHHH, PHCKOB H
BO3MOXKHBIX I10CJIEICTBHIL..

HNYK-1.2 OcymiecTBiseT MOHUCK, OTOOP M CHCTeMaTH3aIlMI0 HHGOPMAITMH JIA OIpe/IeTeHHs
aIbTEePHATUBHBIX BAPHAHTOB CTPATETHYECKUX PEIICHUI B IIPOOIEMHON CUTYaIHH..

MVK-1.1 BeisBinsgetr mpoOIeMHY0 CHTYAIHIO, HA OCHOBE CHCTEMHOTO II0JIX0J[a OCYIIECTBIIET e
MHOTO()aKTOPHBIN aHATU3 H AUATHOCTHKY. .

2. 3aga49H ocBOeHHS JHCIIHILIHHBI

— OCBOHTE aIrmapar paspaﬁoTKH H HCCIIEA0BAaHHA JHCKPETHLIX MaTEMaTHIECKHX MoJeneH.
- Haqu‘bw IIPUMEHATDH THOHSATHIHBII almapat JHCKPETHBIX MaTCMATHUYCCKHX MOJIeNIeH IS
PEHICHHUA IIPAKTHYCCKHUX 3ada4 HpO(l) €CCHOHAJIPHOM ACATEIbHOCTH.

3. MecTo IUCHHILTHHBI B CTPYKTYPe 00pa30BaTeIbHOI MPOrpaMMBbl

JIMCIUIUTHHA OTHOCHTCS K 9acTH O0pa30BaTCIBHOH HpOrpaMMBL, (OPMHDPYEMONH yJaCTHHKAMH
00pa3oBaTeIbHBIX OTHONICHHH, IpeIaracTcad 00yJaroIMMcsa Ha BEIOOp. J{HCIHUILIHHA BXOJAUT B
MOJYJb AKaJleMHUYEeCKHUI MOIYJIb.

4. CemecTp(bl) 0cBOeHHS H (popMa(bl) MPOMERYTOYHOH aTTECTANNH MO JHCIUILIAHE

TpeTuii cemecTp, 3K3aMeEH

S. BxoaHble TpeGoBaHHS 1 0CBOCHHS THCITUILTHHBI

JIng  ycHOemHoro OCBOEHHS JUCHHUIUIMHBI TPeOYIOTCS 3HAaHHA OCHOB MaTeMaTHYECKOIO
MO/JICTHPOBAHUSL.

6. SI3BIK peannzanuu

Pycckuit

7. O0beM THCIHILIHHBI

OO0mas TpyI0eMKOCTh JUCIMILIMHBI COCTABISET 3 3.€., 108 yacoB, U3 KOTOPHIX:
-JIeKuu: 16 4.
-IIpaKTHYECKHE 3aHATHA: 16 1.
B TOM YHCJIe IIpaKTHYeCKas IoAroToBka: 0 4.
OO0BeM caMOCTOSTEIBHOM pabOThI CTYAEHTA OIpe/ielieH Y4eOHbIM IUIaHOM.



8. Cogep:kaHHNe THCHUILTHHBI, CTPYKTYPHPOBAaHHOE 0 TeMaM

Tema 1. JIucKpeTHas MOJENb JUHAMHUYECKOTO IIPOTPAMMHPOBAHUS.

OOmee omucanue Mojemd. [IpUHITMO  ONTHUMATbHOCTH W ypaBHeHHe benmMaHna.
BpruncimrTenbHple  CXeMBl JUIL IOCTPOEHHS MOJENed M pelleHusS 3ajlad  paclpeieleHus
PecypcoB, YIIpaBJIEHHS 3allacaMi, 3aMeHbI o0opyoBaHus. Ilerms MapkoBa ¢ JoxozaMu.

Tema 2. Mojiend neJI0YUCIIeHHBIX 33/1a4 THHEHHOTO POrpaMMHPOBaHHS
Mertonabl HccaenoBaHUSA MOJENEH IEIOYHCIIEHHBIX 3aJad JHHEHHOro IIporpaMMHPOBAHMUS:
BEHI'€PCKHI METOJ PEIIEHU 3aa4l O Ha3HAYEHHU X, METO]I BETBEH U IPaHUII.

Tema 3. I'padper u ceTn

JlepeBbst W Jeca Ha Tpadax: HEOPHEHTHPOBAHHOE MOKPBIBAIOIIEE JI€PEeBO, MaKCHMAIbHBIH
OPHEHTHPOBAHHBIN JleC U €ro MpPUMeHeHHe UL MOCTPOSHHS ONTHMAIbHBIX OPHEHTHPOBAHHBIX
nepeBbeB. KpaTuaiinmie myTu Ha rpadax, BISIBICHHE KOHTYPa OTPHIIATETbHON JUIHHBI, 33jada
00 Y3KHX MecTax, 3a/1a4a ¢ yCHIeHHSMH. [I0TOKOBEIE allTOPHTMBI: MAKCHMAJIBHEIH MTOTOK, ITOTOK
MHHHMAaTbHOH CTOMMOCTH, JHHaMHYecKHe MOTOKU. IlapocodeTaHuss U MOKPHITUS Ha Tpadax.
3anada mo4YTadboHA. 3a7ada KOMMHUBOSIKEPA.

9. Texyniuii KOHTPOJIb MO TUCIAILTAHE

Tekymuii KOHTPOIb MO NHUCIMIUIHHE IMPOBOIUTCS IMyTeM KOHTPOJIS IOCENAeMOCTH, TECTOB IO
JIEKITHOHHOMY MaTepHajly, BRIIOTHEHUS WHAHBUIYATbHBIX JOMANIHUX 3aJJaHUI U (UKCUpYeTCs
B (hopMe KOHTPOJIbHOI TOUKH HE MeHee OJJHOTO Pas3a B CEMECTP.

10. ITopsitok mMpoBeeHHS U KPHTEPHH OLeHHBAHHUS MPOMERYTOUHOM aTTeCTAIHH

Dx3aMeH B TpeTbeM ceMecTpe TMPOBOAMTCS B IIHCBbMEHHON ¢opMme 1o OHIeTaM.
DK3aMEHAIIHOHHBI OWIET COCTOUT U3 TPeX JacTeil. IIpogoKuTempHOCT 3K3aMeHa 1,5 Jaca.

IlepBas gacTh IpeacTaBisSeT cOO0H TecT U3 5 BoIpocos, mpoBepsrommx UYK-1.1; UYK-1.2;
MVYK-1.3. OTBeTHI Ha BOTIPOCH MEPBOI YaCTH JAOTCS MIYTEM BBIOOPA U3 CIIUCKA MPEJII0KEHHBIX.
Bropas 4acTe comep:kHT oguH Bompoc. OTBeT Ha BOIPOC BTOPOH 4YacTH JacTcs B Pa3BepHYTOH

dhopwme.
TpeThs WacTh coIep:KUT OJHO 3ajaHHe, oopMICHHOEe B BHIE IIpaKTHUecKoH 3ajmadn. OTBeT
MpearoaaraeT penieHne 3aa4d U KPaTKYI HHTEPIPETAITHIO ITOYIeHHBIX PEe3YIbTaTOB.
IIpuMepHBI IepedeHb TEOPETHIECKHX BOIIPOCOB

. Obmee omucanue moaenu JIIL

1
2. IIpuHIMI ONITUMAIBHOCTH. YpaBHeHUe beuiMaHa.

3. BeruuciaurenpHas cxeMa "oOpaTHOro xoza'.

4. 3aja4a pacrpeaelleHHs PECYPCOB.

5. IlocTaHoBKa 3a1a4l ONITHMAJIBHOTO paclipeie]IeHUs PecypCcoB.

6. lunamudeckast MOJEIb 3ala4l ONITHMAJIBHOT O pacIipeieIeHHs PeCyYpPCOB.

7. JluHamMudecKast MOJeNIb 3a/1a4t CKJIaJHPOBaHHUSA, KOT/Ia OKYIIKa [TPeAIIeCTBYeT IIPOoIazKe.
8. JluHaMH4ecKas MoJellb 3aJJa9H CKJIaJUPOBAHMS, KOT/1a IIPOJaka MMpeAlIecTByeT MOKYIIKe.
9. lunamudeckast MOJEINb 3aladl O 3aMeHe 000PYA0BaHUS IIPOU3BOASIIETO MPOIYKIIHEO.

10. JIuHamMu4deckad MOJENb 3aa4i O 3aMeHe 000PYI0BAHUS HE IIPOU3BOISMIIETO IIPOAYKIIHIO.
11. 3agava o Ha3HaUYeHUAX. BeHrepCKuii MEeTOJ.

12. MeTtoa BeTBel U TPaHUII.

13. AIropuT™ ITOCTPOEHHS HEOPHEHTHPOBAHHBIX IIOKPHIBAOIIUX JIEPEBBEB.

14. AnmroputM JIeHKCTphI OMCKa Ha rpade KpaT4aiero myTH.

15. Otmuure amropurMa @opaa oT anropurMa J{eHKCTpBL.

16. O6Hapyx)eHHe OTPUIATENTFHOTO KOHTYPA.



17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

AiroputM DJroiiia onpee/IeHHs BceX KpaTIalliiX IyTei Ha rpade.
3agaga 00 y3KHX MecTax.

3agada ¢ YCHICHHSIMH.

CeteBrle rpaguki. MeTo] KpHTHIECKOT O ITYTH.

AJTOpUTM TIOHCKa YBeTHYHBAIOIIEH 1IelH Ha rpade.

AJTOPUTM IMMOHCKa MaKCHMaJIbHOTO TMOTOKA Ha rpade.

AJITOPUTM MMOHCKA MOTOKa MUHUMAIbHON CTOMMOCTH Ha rpade.
AJITOPUTM IMOHCKA MAKCHMAaJIbHOTO JJTHHAMHYECKOTO IIOTOKA Ha rpagde.
AJITOPUTM MOCTPOSHHS YepeayIoNIerocs iepeBa.

AIropuT™ BEIOOPa HapocOoYeTaHUS MaKCHMATbHOT O MOIITHOCTH.
3ajada IIoYTaJIbOHA.

3a/1aya KOMMHBOSIKEpA.

3amauu poepsaroT UIIK-4.1; UIIK-4.2; ATIK-4.3.
IIpumeps! 3a1a4:
1. 3agaya 00 UHBECTUIUSAX.

Heobxomumo CIINTAaHHPOBATh pacIIpeAciICHUE CPEICTB, HMCHOITHXCA B KOJTHYCCTBE R, MEXKIY N
IPEOIIPHATHAMH, YTO0BI CyMMapHLIﬁ J0X0 OBLI MaKCUMAJIbHBIM.

R=30, N=3, cpecTBa BBIACIAOTCS KpaTHO /0, QYHKIHA JT0X0/1a IPUBEJCHA B TA0IHIIE:
ur | k 1 2 3
10 5 2 3
20 7 8 6
30 8 15 9

2. 3agada cKIIaIUpOBaHHUS.

IlmarnpyeTcq Hcmoab30BaHHe cKiIaga EMKocTH C I XpaHeHHS HEKOTOPOro IPOAYKTa B
TedeHHe k eJl. BpeMeHH. B Havale KakJ0ro BpeMEeHHOTO HHTepBaja MPHHUMAETCS peleHHe 00
00beMe 3aKYIOK U IpoJaxk (B IPOHU3BOIBHOM MOCTIeI0BAaTEIbHOCTH). Heo0XoauMo Tak
CIUTAHHPOBATh 3aKYIIKH-TIPOJIaKH, ITOOBI CyMMapHas MpHOBLTb ObLIa MAKCHMAITbHA.

C=10, k=6, nieHsI 3aKy1NoK (oy) U mpogax (fx) 1aHbI B TaOIIHIIE:

k 1 2 3 4 3 6
g 27 26 18 13 14 22
Br 28 10 9 11 29 32

3. 3anada o 3aMeHe 00OPYAOBAHHUS.
Il1aHupyeTcsd HUCIOJIb30BaHHE ABTOMOOWIIL B TeueHHe 8§ JeT. [[eHa HOBOI0 aBTOMOOHIIA
P=15000. DxcrmyaTallHOHHBIE PAacXoJbl 3a IOJ1 Ha cojiep:kaHHe HOBOTo aBToMoOwWIs r(0)=150.
B Hagazne kaxaoro rojja IMpUHHUMAETCs peEIlIEHHe 0 3aMeHe JIM0O0 O COXPAaHEHUH aBTOMOOWIA.
IIpenmonaraercs, 4To TEPBBHI AaBTOMOOWIh JocTaéTcs OecIUIaTHO, a B KOHIE 8-To Troja
HMEIOIIHIICS K TOMY MOMEHTY aBTOMOOWIb IIPOJAETCS, H BBIPYUEHHBIE CPEJICTBA BHIYUTAIOTCS U3
3atpar. HyKHO Tak CIUIaHMPOBAaTh 3aMEHbl aBTOMOOMJISL, YTOOBI CYMMapHBIE 3aTpPaThl 3a 8 JeT
OBUIM MHHHUMAJIbHEI.

4. PenreHne 3a1aqy 0 Ha3HAYeHHUAX (3a]1a4M BBIOOpPA) BEHT €PCKUM METOJIOM.

JIns 3amandoi Matpuilbl C OIpeAeluTh BIOOP, CyMMa 3JIEMEHTOB KOTOPOTO MaKCHUMaJIbHA.
IlocuuTath CyMMY 3J1EMEHTOB BBIOOPA.

72 50 42 20 54

66 4 0 064 22
36 52 20 10
72 54 14 44 70
122 14 34 32
5. PemeHue 3aauu AUCKPETHOT O TPOTPaMMHPOBAHUSI METOJIOM BETBEi U TPaHHUII.




HeobxoauMo pentiTe METOJIOM BETBEH M TPaHUIL CIIE YOIV 3a1aqy:
L(X)=x; + 2x; — max
—X7 + _?xzf 3
3x; +2x,<12
x1,x3> 0, yenvie.
6. ITocTpoeHHe MOKPHIBAIOMIETO JIepeBa MUHIMATBHOTO Beca Ha HEOPHEHTHPOBAaHHOM rpade.
I'pad 3amaH MaTpHIeH CMeKHOCTH:

a b c d e |f g h k ) m | n
a 5 I 2 4
b 1 7 6
c 1
d 1
e 4 3
I 6 10
g 9 12 |13
h 15
k 7 3
1
m 8
PesynpraTsl 3K3aMeHa OIpPENEIIII0TCS OLIEHKaMH «OTIIHNYHOY, «XOPOLLOY,

«YJIOBJIETBOPUTEJILHOY, «HEYIOBIETBOPHUTEIIHHO)).

JIoITyCK K 3K3aMeHY — HaJIM4YKE BHIIIOJIHEHHBIX He MeHee 60 % BceX HHANBHIYAIbHBIX 3aJIaHHMI.
Ecnu cTyneHT He MPOMYCTHI HU OJHOTO 3aHATHS, BBITIOJHWI BCe HHAUBUIyATbHBIE 3alaHUS H
0 KaXKIOMYy OTBETHI Ha BONPOCHI IIPEIOJiaBaTeNlsd, TeM caMbIM J0Ka3aB CaMOCTOSTEIBHOE
BHIIIOJIHEHUE, OH OCBOOOXKIAETCA OT TPeTbell YacTH 3K3aMEeHAllMOHHOro Omiera —
MIPAKTUYECKOI 0 3aJaHus.

OrneHKa BBICTABIISETCA B 5-0i OalIBHOH IIKAlEe: OIEHKA «OTIHYHO)» BBICTABIIETCS B CIIydae,
€CIIH CTYJIEHT HCUYEPIIBIBAOIIE OTBEYAeT HA BCE BOMIPOCHI; OIEHKA «XOPOIIO» BBICTABIIETCS B
clIydae, €ClIM CTYAEHT B IIPOLECCE OTBETA HAa BOIMPOCH JOIYCKAET HENPHUHITUIIHATIBHEIE ONTHOKH
WIH HETOYHOCTH, OLIEHKA «YIOBJIETBOPHUTEIbHO» BBICTABIIETCS B CIydae, €CIH CTYAEHT B
Ipollecce OTBETa Ha BOIPOCHI JENaeT TPyOble OIMHUOKH, HO ITOKa3bIBa€T IMOHMMAHHUE CYTH
BOTIPOCOB U TIPABUIBHO HCITOIB3YET HAYIHYIO TEPMHHOIOTHIO, OIfeHKa «HEY/IOBIEeTBOPUTETHHOY
BBICTABIIAETCS B IIPOTHBHOM CIIYYae.

11. YuedHO-MeTOIHYECKOE 00ecIIedeHHe

a) DIIeKTPOHHBIN YdeGHBIH KyPC IO JUCIHIUTHHE B 3IeKTPOHHOM YHHBepcHTeTe «Moodley.
0) OreHOYHbIE MaTePHAIbl TEKYIETO KOHTPOIIS U MPOMEKYTOUHOMN aTTeCTAIlHH 10 TUCITHILTHHE.
B) MeTonudeckue yKa3aHUs 110 OPTaHU3AIHH CaMOCTOSTEIBHON paboThl CTYIEHTOB.

12. IlepeyeHb Y4eOHOI THTEPATYPHI H pecypcoB ceTH MHTepHET

a) OCHOBHAS JINTepaTypa:

— OkynoB C.M. Jlumammdeckoe mporpammupoBanue / C.M. OkymnoB [u ap.]. — M.: BHUHOM.
Jlaboparopusd 3Hanui, 2017. — 296 c.

— Curan WU.X. BeelneHne B IPHUKITaIHOE THCKPeTHOE mporpamMupoBanne / 1.X. Curain [u 1p.]. —
M.: ®U3MATIIAT, 2007. — 240 c.

— Jlexnuu mo Teopuu rpadoB. YueOGHoe mocodue / B.A. Emenmdes [u ap.]. — M.: Jlenann, 2017.
—382c.

0) TomoJHHUTeIbHAas TUTepaTypa:



— Baruep I'. OcHoBHI HecnenoBaHusA onepartuit, T.1,2,3 /T'. Baraep — M.: Mup, 1973. — 1322 c.

— Kamuxman W.JI. J[uHaMudecKoe IporpaMMHPOBaHHE B puMepax H 3amadax / M.JI. Kanumxman
— M.: Bricmrag mkona, 1979. — 125 c.

— MaiiHuka O. AJITopUTMBl OITHMH3AIIHH Ha ceTax u rpadax / 3. MaiiHuka — M.: Mup, 1981. —
372 c.

B) pecypchl ceTH MHTepHeT:
— OO1epoccuiickas Cerp  KoncymbsrantlDitoc CrpaBouHas  ITpaBOBas CHCTEMA.
http://www.consultant.ru

13. IlepedyeHb HHPOPMANHOHHBIX TEXHOJIOT Hii

a) JTHIIEH3UOHHOE U CBOOOIHO paclpocTpaHsieMoe porpaMMHoe obeciedeHue:

— Microsoft Office Standart 2013 Russian: makeT mporpamMM. Bximrodaer mpuioxkeHuHs: 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);

— MyOJIHYHO JIOCTYIIHEIE 00IauHble TeXHomoruu (Google Docs, SIHIeKC AUCK H T.I1.).

0) HH(pOPMALIMOHHBIE CIIPABOYHBIE CHCTEMBL:

— DIeKTPOHHBIN KaTajior Hayunoi OHOIUOTEKH [Ty -
http://chamo.lib.tsu.rw/search/query?locale=ru&theme=system
— DIIeKTpOHHAA OoubInoTeKa (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index

— 3BC JIanus — http://e.lanbook.com/

— 9BC KoHCYyIbTaHT cTYyJAeHTa — http://www.studentlibrary.ru/
— O6pasoBatenbHag wiatdopma FOpaiit — https:/urait.ru/

— BOBC ZNANIUM.com — https://znanium.com/

— 3BC IPRbooks — http://www.iprbookshop.ru/

B) mpodeccHoHaIbHBIE 0a3bl JAaHHBIX (Npu HAIUYUL):
— YHuBepcurerckas HHpopmaronHas cucreMa POCCHSA — https://uisrussia.msu.ru/

14. MaTepHaIbHO-TeXHHYeCKO€e 00ecmedeHHe

AVIHTOPHH IS MIPOBEICHUS 3aHATHH JIEKITHOHHOT O THIIA.

AynuTopun 11 IPOBENEHUSA 3aHSATHII CEMHHAPCKOIO THUIIA, MHIUBHUIYAIBHBIX M TPYIIIOBBIX
KOHCYIIbTAIN i, TEKYIIEr0 KOHTPOJIA U IPOMEKYTOYHON aTTECTAI[UH.

IloMenmennss IS caMOCTOSITEILHOHM paloThI, OCHANIEHHBIE KOMIBIOTEPHOH TEeXHHKOH H
JIOCTYIIOM K ceTH MHTepHET, B RJIEKTPOHHYI0 HH(OPMAIIMOHHO-00Pa30BaTEIbHYIO CPeIy H K
HH()OPMAITHOHHEIM CIIPABOYHBIM CHCTEMAaM.

15. HadopMmanms o pa3padoTunKax

KartaeBa Codua CemenoBHa, KaHJ. TeXH. HayK, JOIEHT, Kadeapa IPHKIATHON MaTeMaTHKH
HHCTHTYTA IMPUKJIaJJHON MaTeMaTHKH H KOMIIbIOTEPHBIX HayK, JIOIEHT.



