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1. IIe.m; H ILTAaHHPYeMbIC Pe3YJ/IbTaTbhl 0CBOCHHH JHCIHIIIIAHbI

Ilenpi0 OCBOSHHS MUCIHIUTHHBI SBISETCS ()OPMHPOBAHHE CIIEAYIOIIHX KOMIIETEHITHIL:

OIIK-2 Cnoco0eH ocyliecTBISATh cO0p, 00pabdOTKY M CTAaTUCTHYECKHI aHAIN3 JaHHBIX,
HeoﬁXO,[[H_[\’lle JUIA PEHICHHS ITIOCTABJIICHHBIX 3KOHOMHYCCKHX 3d/1d4,.

PesynpTaTaMi OCBOEHHUS JUCIHIUIHHBI SBIIIIOTCS CISAYIONTHE HHIMKATOPHI JOCTIKEHHUS
KOMIIETEeHITHI:

HOIIK-2.4 CriocoOeH IIPUMEHSTh MAaT€MaTHYECKHe M CTAaTUCTHYECKHE MOJIENU U
MeTO/IbI JUIS pellieHus MpodecCHOHATBHBIX 3a1ad

2. 3a1a4l oCBOCHHA THCIHILIHHBI

— OCBOUTPH ammapaT MeTOJIOB MPHHSATHS ONTUMAIbHBIX PEIIeHHH H TEXHHKY €ero
HCIIOTb30BAHUS HA MIPAKTHKE.

— HayunTbcs TPUMEHSATh TNOHSTHIHBIN ammapaT METOJ0B NPHUHATHS ONTHMATbHBIX
pEI]IEHIIﬁ JJI ITOCTPOEHHUA aJeKBAaTHBIX MaTeMaTHUYECKHX MO,I[EJIEﬁ H pelreHus IIPpaKTHYECKHX
3a7a4 B MPO¢eCCHOHATBHOMN IeATeTbHOCTH.

3. MecTo THCIHILTHHBI B CTPYKTYpPe 00pa3oBaTe/IbHON MPOrpaMMbI

JlucimiuinHa oTHOCHTCS K bioky 1 «/luciumirHa (MOTYIIH)».
JlucrmmmHa OTHOCHUTCS K YacTH OO0pa30BaTeNbHONW MPOrpaMMEl, (GopMuUpyeMoit
Y4acTHHKaMHU 00pa30BaTe/IbHBIX OTHOILIEHUH, IIpeIaraeTcd 00yJaronMcs Ha BBIOOP.

4. Cemecrp(bl) 0cBOeHUA U (popMa(bl) HPOMEKYTOYHOM aTTeCTALMH 10 JUCHHILIHHE
[ITecToli cemecTp, 3a4€T C OLIEHKOM

S. BxogHbIe TpeGOBaHHS 11 0CBOCHHSI JHCIHILTHHBI

JUIs  yCHeNnTHOTO OCBOEHHA JUCIMIUIMHEL TpeOyIoTcs pe3yiabTaThl 0O0Y4eHHs 0
CICAYVIOIIUM  JIMCUUIUIMHAM:  MaTeMaTUYecKHi aHaum3, JiMHeliHas airedpa, Teopus
BEPOATHOCTEH, MaTeMaTH4decKasl CTaTUCTHKA, MUKPO- H MaKPOIKOHOMHUKA.

6. S3bIK peaau3anuu

Pycckuii

7. O0beM JUCHHIIIHHBI

O61mag TpyA0eMKOCTh JTUCITUIIMHEI cocTaBngeT 3 3.e., 108 gacoB, 3 KOTOPBIX:
-JIeKIuH: 24 9.
-IpaKkTudeckue 3aHatus: 30 4.
B TOM 4HCJIe IPaKTH4ecKad ITOAroroBKa: 0 4.
O0BeM caMOCTOSTEIIbHON PadOThI CTYAEHTa OIpe/ieIeH YIEOHBIM IUIaHOM.

8. Cogep:kaHHe THCHUILIHHBI, CTPYKTYPHPOBaHHOE M0 TeMaM
Tema 1. Ba3oBble eMEeHTHI MATEMATHIECKOT0 IIPOTPAMMHUPOBAHUS

OnTuMH3allMoOHHAd 3ajada (3ajada MaTeMaTHYecKoro MporpaMMHupoBaHus). OOImas
MMOCTaHOBKA 3aJladd MaTeMaTHYecKOTO IIporpaMMHpoBaHHsS. I[IOHATHS IeleBOl (YHKIHH,
001acTH  JOUYCTHMBIX  pemieHHil (00JacTH OrpaHHIEHHI), ONTHMAJIBHOIO  PelleHHs
(omTumanpHOTO TU1aHa). ITOHATHS TMHEHHOH W HeIHHEHHOH, BBIIYKION H BOTHYTOH ()YHKITHH.
Pa3HOBUJIHOCTH 3aJadd MaTeMaTHYeCKOTO IIPOrpaMMHPOBAHHUA (3aJa4H HETHHEHHOTO H
JIHHEHHOTO IPOTPaMMHPOBAaHHS, 3aJadud 0e3 OrpaHHYCHHH, C OrpaHHYeHHUSIMH-PAaBEHCTBAMH,
OTpaHHYCHUSIMH-HEpaBEHCTBAMH H CMENIaHHBIMH OTrpaHHYeHusMH). [IoHATHe cTallMOHApPHOM
Toukn (yHKUH. IloHsarme Matpunbl I'ecce. IIoHATHS KBagpaTHYHOH (OPMBI MAaTPHIIHI,
MOJIOKHUTETBHON (OTPHIATEIbHOM) OIpeeIeHHOCTH MAaTpPHITBl. IIOHSATHA BeKTOp-QVHKIIHH H



maTpuibl SkoOu. IIOHATHS TMPOH3BOMHOMH II0 HANpPABICHUI0 M TpajueHTra. leopeMa o
MIPOM3BO/IHOM 10 HANpaBIeHHI0. 1eopeMa o rpaguenTe. [IoHATHA KacaTenbHON THIEPIUIOCKOCTH
u HopMmamn. @opmyna Teitnopa (pasnoxkernue Teitopa) 118 (QYHKIIHH MHOTHX IepeMeHHBIX.
Teopema Beliepmirpacca.

Tema 2. MeTo/1bl HEIIMHEHHOTO IIPOTPAMMHUPOBAHHS

TeopeMa 0 HCOOXOIUMBIX YCITOBHSX 3KCTpeMyMa (DYHKITHH 6¢3 orpaHudcHui. Teopema o
JIOCTAaTOYHBIX YCIOBUSX HKcTpeMyMa (yHKIMH Oe3 orpaHuderHuii. TeopemMa 00 YCIOBHSX
ompejaeleHHOCTH MaTpHIbl (Kputepuii CribBectpa). Kinaccudaeckuit Meto pentenus 3JIHIT 6e3
orpanndeHuit Meton MmHoxkuTenei#t Jlarpamka (o6ocHoBaHHe MeTojna, GyHkmug Jlarpamxa,
HHCTPYMEHTAIbHbIE IE€PeMeHHble, MHOKHUTeIH JlarpaHika, CTalMOHApHbE TOUYKH (PYHKITUH
Jlarpanixa, okaiiMIeHHass MaTpura I'ecce B TOCTaTOYHBIE YCIIOBHS CYIIECTROBAHHS SKCTPEMyMa
(GYHKITUE TIpU HATMYUH OTPAHUYEHHII-PABEHCTB, aITOPUTM pealu3alluu MeToja Jlarpamxka).
HnaTeprperanns MHoxuTeneid Jlarpanxa. Teopema Jlarpamxka. Metoa MoACTaHOBKH pPeNIEHUS
3HIJIII c¢ orpaHmdcHUAMH-paBeHcTBaMH. OO0OmeHHBIT MeToh MHOoXkuTeneil Jlarpamxa
(obocHOBaHHME MeTolla, AKTHBHBIE M TIACCUBHbIE OTPAaHUYEHUS, alTOPUTM peaaH3alluu
ob6obmenHoro Merona Jlarpamka). Yemous Kyna-Takkepa. 3ajada BBRIIYKIOTO HeJTHHEHHOTO
nporpammupoBadud. Jlocrarou”octs ycnoBuil KyHa-Takkepa. TeopeMa 0 €JUHCTBEHHOCTH
HKCTPEeMyMa CTPOTO BHIIYKIONH (BorHyToi) ¢yHKmun. Meton Kyna-Takkepa pelneHHs 3aj1ad
BEITTYKIIO-BOTHYTOTO HETTHHEHHOTO MPOrpaMMUPORAHUS (0OOCHOBaHHE MeTOJIa U allTOPUTM ero
peaTH3aItm).

Tema 3. MeTobl JINHEHHOT O IIPOTrPAMMHPOBAHU S

OOmiasi IMOCTaHOBKA 3ajJla4d JIMHEHHOro nporpammupoBanus (3JIII) un dopmbr ee
Mpe/icTaBlIeHUs (KaHOHUYecKas, CHMMEeTpHUYHas U oOmias). [ToHsTHe YII0BOH TOYKH (BEPIIMHBI
BBIIIYKJIOTO MHOTOTpaHHuKa). [loHgtre omopHoro miada 3JIII. TeopemMa 00 SKBHBaJIeHTHOCTH
¢dbop™m mpencraBnenus 3JIII. Teopema o mpenctaBiennu (Kapateogopu). Teopema o penieHnu
3JII1. I'pa¢uaeckumit mMeton pemrerns 3JI[I. O6ocHoBaHHe MeToJa. AJITOPUTM peaaH3aIlHH
rpaduueckoro mMetoma. Cumruiekc-Meton. OGocHOBaHUE MeToma. AnreGpa CUMILIEKC MeToJa.
ANITOpUTM peanu3alnud cuMIUiekc-Meroga. CuMiviekc-ta0omunbl. IIpaBuma ImocTpoeHus,
3allOIHEHUS U IepecdyeTa CHUMIUIEKC-TaOiuil. J[BONMCTBeHHas mapa 3ajad JIMHEHHOTO
IIporpaMMHUpOBaHus (mpsaMas H JABoiicTBeHHas 3JIII). JIBoiicTtBeHHas leMma. IIpsMele U
JIBOMCTBEHHEIE OIEHKHU. -4, 2-9 ¥ 3-9 TeopeMbl JBOHCTBEHHOCTH. TeopeMa O IIpeJCTaBIECHUH
onruMmanbHoro IraHa mnpsMoit 3JIII. Teopema o IpeacTaBIeHHMH ONTUMAJBHOIO IUIAaHA
nBoiictBeHHON 3JIII. DKOHOMHUYecKass UHTepIIPeTalus JBONCTBEHHBIX OIIEHOK. /[BONCTBEHHBIM
CHUMIUIEKC-MeTo. O00OCHOBaHHE METOa U AJITOPUIM €0 pealu3anuu. Y CTOMYHBOCTh PENICHUN
3ajJ1ad ABOIICTBeHHON Maphl. TeopeMa 06 YCIOBHIX YCTOMYHBOCTH MPAMEIX olleHOK. TeopemMa 06
YCIOBHSIX YCTOMYHBOCTH JBOICTBEHHBIX OIIEHOK. 3aKphiTas TpaHCHOpTHas 3amada (13).
Teopema o paspenmMoct T3. Otkpeithie T3 Ha HemocTaToK M H30bITOK. CBeneHue 13
OTKPBITOTO THIIA K 3aKpeITOi T3. MeToasl Olpe/elleHUus OIOPHOro miaHa T3 (MeToxa ceBepo-
3allaJHOTO YIJla W MeTOoJ MHHHMAJIbHOTO 3jeMeHTa (MHHHMAIbHBEIX Tapu(poB)). MeTon
norennuanos pemerus 13. Teopema 00 omnruManbHOM IvtaHe 13. 3agada KOMMHBOSIKEpA.
3amaua o0 HasHadeHHAX (BbIOopa). Metoanl orcedeHHs B pemteHnn 3JIJ[I1. «IIpaBHIbHEBIE»
orceueHns. Otceuenne I'omopu. Meton I'omopu (oOocHOBaHHEe MeToa H aJITOPHIM €ro
peamuzarn). MeTo bl BeTBeil H I'paHHI], HX 000CHOBAaHHE H cXeMa pealH3anuf. [Ipamepsr.

Tema 4. MeTopl IMHAMUYECKOTO IPOTPAMMHUP OBAHHS

Ilondarne  MHOTONIArOBOHM  OIlepalluM,  IIar0BOIO  VIpPaBIEHUs,  ITOKa3zaTels
3((EeKTUBHOCTH, LIeTeBOH (PYHKIIMH, 00JIaCTH JOIMYCTUMBIX YIIPaBIECHHH.

VYcnosue  «OTCYICTBHE — IOCHEACHCTBHA».  YPaBHEHHS  COCTOSHHH. Y CIIOBHE
aITUTHBHOCTH I1eeBoil GyHKIuU. IIpuHITMN onTuManbHOCTH bemmana. IToHATHA YCIIOBHOTO H
0€3YCIIOBHOI0 OITHMAIbHBIX YIIpaBiieHHH. OOOCHOBaHHE MeTONa IIPOTOHKH. JIByX3TaltHas
mporieypa MeTofa MporoHKH (1 3Tam: oOpaTHas NPOTOHKA, 2-i 3Tam: MpsMas ITPOTOHKA).
BrmucnnTensHas cxeMa MeToJla NPOTOHKH. YpaBHeHHS bemimana. 3amada pacrpeneneHHS



pecypcoB, 3ajada YIpaBIeHHs 3amMacaMH M 3ajJada O 3aMeHe Kak IIpAMEPBl 3a1ad
JTHHAMHYIECKOTO IIPOrPpaMMHPOBAHHAL.

Tema 5. OnTUMH3AIHOHHEIE 33a]Ja4H Ha ceTsAX H Tpadax

ITonsTus rpada u ero »1IeMeHTOB (BEPIIHHEL, IYyTH, pedpa, IenH, IyTH, IHKIa, JepeBa).
IloHsTHE MHIMIEHTHOCTH W MAaTPHUIbl MHIUJIEHTHOCTH. KpuTepuii IyTH. 3ajada IMOCTPOEHHUA
MHHHMAJIBHOIO OCTOBHOTO JiepeBa. 3ajada IMOHCKa MHHHMAIbHOTO M KPHTHYECKOTO ITyTEeH.
3&1,[[&1‘1&1 0 MaKCHMAa/IbHBIX IIOTOKaX B CCTH. 3&1,[[&1‘1&1 O IHOTOKE MHHHMAJIBHOH CTOHMOCTH.
CBelleHHe pacCMOTPEHHBIX 3a71ad K 3aJjadaM JIHHEHHOro mporpaMMupoBanuid. I'padpuku 'aHTa u
ceTeBble MoJieH MpoeKToB. COOBITHS Hadala H 3aBepIIeHH padoT MpoeKTa H 0TOOpakeHUs HUX
Ha Tpade. IIpaBHIa IOCTPOSHHS CETeBOH MOJEIH IPOeKTa. YIOpsAaodeHHe BO BpeMeHH
9]IEMEHTOB ceTeBol Mojenu mpoekTa. CeTeBble TpaduKH. BpeMeHHBIe MapaMeTphl CeTEBBHIX
rpacukoB. ITonstue kputmdeckoro myTh. CPM u PERT — MeTONBI ONTHMH3AIIMH CETEBBIX
rpadgukoB

Tema 6. OnTHMU3AITHA YIIPABICHUA 3allacaMH

OO1as 1mocTaHOBKA 3ajadMl yIpaBleHHS 3amacaMu. 1IoHSTHS BenHMYHMHBI M XapaKTepa
crpoca, THIIa U CKOPOCTH pacxojia 3amacoB, oObeMa (pasMepa) 3akas3a, IMKIA 3aKa3a, TOUKH
3akaza. CTaTHdeckas JeTepPMUHHPOBaHHasg MoJielb Oe3 neduimra. @Qopmyila YHWICOHA.
CraTHyeckas NeTePMHHHPOBaHHAs MOJenb ¢ AeduiuroM. CTaTHuecKas AeTePMHHHUPOBAHHAS
MOJIeTh ¢ JUCKOHTOM. [TpocTeiinmie cToxacTHIecKHe CTaITHOHAPHEIE MOTEIH .

Tema 7. CucTeMBI MacCOBOT0 OOCITYKUBAHHUA

TTonsitue cucreM maccoBoro obcinyxuBanusi (CMO) 1 uX 0CHOBHBIE 371eMeHThI. O0i1acTu
npumenenuss CMO. Ilpocteiimme momenn CMO. WmmTarnmoHHOe MojenupoBaHue. Meton
MomnTe-Kapno. [IpremMsl TOCTpOEHHS U 3KCIUTYaTalldd HMHUTALIMOHHBIX MOJEIEN.

Tema 8. Urpsl ¢ ipupoaoi

OOmas mocTaHOBKA 3a/1a4dl MPUHSATHS PEIIEHHH B YCIOBHSAX HEOIPENEIEHHOCTH U ee
HHTEepIIPEeTaus KaK UIPbI ¢ IPUPOI0H. OCHOBHEIE 3JIEMEHTHI U 0COOEHHOCTH HTPBI C IIPHPO/ION,
OCHOBHBIe (OpPMBI (HOpPMalbHasi U TO3UIMOHHAs) ee mpescTaBieHus. Kpurepuu Jlammaca,
oxunaemoro 3HaueHus (baiteca), ['ypBHIla, TapaHTUPOBAHHOTO Pe3yiIbTaTa (MUHUMAKCHBIA H
MakcHMUHHEIN), C3Bu/vka, HefimaHa-IImpcoHa. I'eoMeTpudeckas HHTepIpeTalUs HIPBI C
TIPUPOION.

9. Texkyuuii KOHTPOJIb 0 JHCHUILTHHE

Texkymuit KOHTPOJIb MO ANCHHUIUIHHE IPOBOAUTCA IYTEM KOHTPOJIS TOCENIaeMOCTH,
MPOBeIEHUS KOHTPOJBHBIX PAOOT, TECTOB II0 JIEKIIMOHHOMY MaTe€PHATY, BHITOTHEHUS TOMAITHUX
3aaHuil, 0 GUKcHpYeTcs B popMe KOHTPOJIHOIN TOYKH He MEHee OTHOTO pas3a B CeMeCTp.

10. Iopsinok NpoBeieHAsI K KPATePHH OIleHHBAHHS MPOMEKYTOYHOM ATTeCTAIIHH

3a4eT ¢ OIIEHKOH B NIECTOM ceMecTpe MPOBOAUTCS B MUCBMEHHOH (opMe MO OHIETaM.
Buier comepKUT TeopeTHUECKHUI BOIIPOC U IBe 3ana4u. [IpogomurensHOCTh 3a4eTa 1,5 vaca.

IIpuMepHEIH TepedeHs TEOPETHIECKHX BOIIPOCOB

1. Bonpoc 1. OpnHompoaykroBas cTaTHU4YecKas MOJIENb VIIPAaBICHHS 3alacaMu 0e3
nedumuta. BeBoa dhopmynsl YHICOHA

2. Boopoc 2. JIBoiicTBEHHas Iapa 3ajad ITUHEHHOTO IIPOrpaMMHUpPOBAHHA. 1-9 H 2-4
TeOpPeMBI JBOHCTBEHHOCTH

3. Bonopoc 3. OpHOmponIyKTOBas cTaTHUecKag MOJESIh VIpaBlIeHHS 3allacaMH C
nedumnutToM. ®opMmyIa, OTpeIeNonias ONTHMAaIbHBIN pa3Mep 3aKaza

4. Bompoc 4. CyTh KaJleHIapHOTr 0 IUIaHUPOBaHUA. [IpaBuiia ITOCTPOESHHS CETEBON MOJEIH
IIpOEeKTa



5.Bompoc 5. Kpurepuii MHHUMakcHOTO cokaleHHS (CIBHIKA) ONTHMATIBHOCTH
PeIleHUll B UT'Pe C IIPUPOIOH

6. Bonpoc 6. Ilouck ONTHMANBHBIX PAHIOMU3HPOBAHHBIX PEIIEHUH B HIPe MPOTHB
TIPUPOJIBI TI0 KPUTEPHEIO oxkunaeMoro 3HaueHus (baiieca)

7. Bonpoc 7. IlocTaHOBKa 3ajaydl JUHAMHYECKOTO IPOrpaMMHpPOBAaHUA. Y PaBHEHUS
bemnmmvana

8. Bompoc 8. Kputepuii Bansaa. HasHaueHHe H cXeMa pealH3aiiHl

9.Bompoc 9. 3amaga o MakcHMaabHOM IoTOKe. CloBecHas (opMyIHpoBKa H
(dhopmanbHag 3aIHch

10. Bompoc 10. Kputepuii I'ypBuia. HazHaueHue U cxemMa peau3anuu

TIpumepsn! 3amaq:
1.3anaqga 1.

Jano: rpad

TpeOyeTcs: BbIIMCAaTh MATPHUITY HHITHIEHTHOCTH JJAaHHOT O T'pada

2. 3ana4a 2.
JlaHO: ceTh

Tp86yeTCHZ HAailTH MUHUMAJIBHOE OCTOBHOE ACPEBO CCTH

3. 3apaua 3.
Jlano: mmaTexHas Marpulia BeIUrpeiniei JIIIP B urpe ¢ mpupoaoi
8 6,
s (11 15)
5, |8 17

55 W15 9

TpebyeTcq: HaliTH oNTHMANTBHOE HEPAHAOMH3HPOBAHHOE PellleHHE 110 kpHTepHio Hefimana-TTupcona 1ia
nopora L =10

4. 3anada 4.

JlaHo: ONHONPOIAYKTOBas CTaTHYeCcKas MOJEIb YIpaBIeHHS 3amacaMH ¢ JeQUIIUTOM.
[TycTs pazoBble H3IEPXKKH, CBA3aHHBIE ¢ OQOpMICHHEM 3akKa3a, paBHBEI K =144, CIpocC
IIOCTOSIHEH H paBeH [ =12, 3aTpaTH, CBA3aHHBIC C XpaHCHHEM CJIHHHIIBI 3aIlaca, paBHBI 1122,
IOTePH OT Je(HINTa eAUHHUITBI 3allaca, PaBHEI = =

TpebyeTcs: onpeaenInTh ONTHMAIBHBIN pasMep 3aKaza y M UK 3aKa3a I .

5.3apaqa 5.
JlaHo: MaTpuia HCXOAOB B HIPe C IPUPOAOH, 3IEMEHThl KOTOpPOH SBIAIOTCA
BeIUTpBIIITAaMU JITTP



1 82 83
s; (12 13 9
s, |13 17 11
sy (10 15 12

TpeOyetcd: HaiiT ontuMainsHoe penteHue JIIIP mo kpurepuro CaBunKa

6. 3anaua 6.

Jlano: Ha MeOenbHON (padpHKe M3TOTOBISIOTCA IATh BHAOB H3nenuii. HopMel 3aTpat
3aTpaulBaeMbIX PEeCcypcOB U MPHUOBUIb OT peanu3allid eQUHHIBl KaXkI0ro BUAA H3IEIUi
IIpeACTaBIICHb] B TA0IHIlE

TymO04Ka Tabype1 Cota IITad oHEEP JlHBaH
TpymosaTpaTs (J4eI0BEKO-9ackl) 11 2 9 13 14
JlpeBecura () 0,7 0,4 0,7 0,5 0,5
Txass (M) 0 0,2 7 0 6
ITpHGELIL OT peanHzanHA (Pyo6.) 970 540 10300 10500 11000

ITo nmoroBopy ¢adpuka A0/rKHa MOCTaBUTh B Mara3uH TymM0014ek He MeHee 67 U MH(pOHbEPOB
He MeHee 70.

TexHomoOrus M IPOU3BOACTBEHHBIE MOITHOCTH HE IO3BOISIOT IPOU3BOAUTH (paOpHKe
Tymbouek 6omee 158, TaGyperoB — 84, cod —69, mmidonbepoB — 163 u quBaHOB —97. O5BEMEI
HUMeIOITHXCS B HATHIHH PeCcypcoB clieAyionue: Tpyao3arpatsl — 1800, npeBecuna — 840, TkKaHb
— 8300.

TpebyeTcs: ompenenuTh IUIAH MPOM3BOJCTBA, COTIACHO KOTOpoMy (adpHka MOTydIUT
MAaKCHMYM IIPHOBLIH, BEIIIOIHAS IIPH 3TOM 0053aTeNIbCTBA IIEPe]] Mara3uHoM,

7.3ana4a 7.

U [OAJepKaHUS HOPMAlIbHOHM JKH3HEAEATEeIbHOCTH 4YelIOBEKY €XEeIHEBHO Halo
moTpedsaTh He MeHee 103 1 OenkoB, 57 1 xupos, 183 T yraeBoioB U 12 r MUHEPaIbHBIX COJIEH;
OpH 5TOM B COCTaBe PaIlHOHA JOTKHO OBITH OelkoB He MeHee 11% u He Gomee 40% oT obmero
Beca, KUPoB He MeHee 11% u He Oonee 31%, yrieBogoB He meHee 27% u He Oonee 50%,
MHHEPaIbHBIX coliell He Oosee 22 T, a OOIIMI BeC CYTOYHOTO pallioHa He JOJLUKEH IPEBHINIATh
1,2 kr. CozepkaHHe TUTATEIbHBIX BEWIECTB (rpaMM) B 1 KI KaKJIOro BHJIa MOTPEOIIEMBIX
MIPOAYKTOB C HX I[€HaMU IIPUBEJIEHE] B CIIeAYIOIIel TaOIuIle

Mico PriGa Monoko Macmo OBom/ GpyKTEI
Benxn 284 320 102 14 12
JKHpEI 170 50 44 866 15
VIneBoan 20 0 253 10 854
MHHepanbHbIE COMH 11 13 10 16 22
ITena 220 160 30 200 120

Tpeﬁye'rcz: OIMpEOCHTE COCTaB CHKCIHCBHOI'O pamHoOHAa MHHHMAaJIBHOI CTOHMOCTH,
YIOBIETBOPSIONIHII MPUBEICHHBIM TPeOOBAHHSIM.

8. 3amaua 8.

JlaHO: KOMIIaHMS, jKejas ONTUMAJIBHBIM 00pa3oM HCIIOJb30BaTh HMEIOIIHECS Y Hee
JeHeKHbIe CPeICTBa, pa3padaThiBaeT ONTHMAIBHBIN IIJIaH HHBECTHIIHI Ha ONIKaiIIHe I9Th JIeT.
Ha BbIOOp Yy KOMIIaHMH HMMEETCS IITh HMHBECTHIMOHHBIX IIPOEKTOB, IApaMETPhl J€HeKHBIX
IMOTOKOB KOTOPBIX IIPEJICTABIEHBI B CIIEAYIONIEH Ta0IHIle

Tox [IpoexT A IIpoexT B IIpoext C IIpoexT D IIpoexT E
1 -1 0 -1 -1 -1
2 0,7 -1 0,2 -1 0
3 0,1 0,1 0,6 0,5 0,1
4 0,1 0,1 0.4 0,9 0,6
5 1,6 2 1,6 2,5 1,6




Y4acrre B HHBECTUIIMOHHOM ITpoekTe «C» o0s3aTenpHOe U TpeOyeT He MeHee 6,9 Mipa. pyo., a
IPoeKT «B» He JIOIIyCKaeT HHBECTHIUN Ooiiee 6,2 wip. pyo. PazMep HMerNIUXCS Y KOMIIAHHH
JIEHEKHBIX CPEJICTB Ha MOMEHT IUTAaHHUPOBAHUS HHBECTUIUMH cOoCTaBILeT 14 mupa. pyo.

TpebyeTcd: ompedelHTh pa3Mepbl MHBECTHIIMH B KaKIBIH IIPOEKT, OOeClIeYHBaIOITHE
MAaKCHMAaJIbHYIO OT/1a9y.

9. 3anaga 9.

Hano: ¢upma, npousBoacTseHHas (yHKIHS (O(x,y) U (YHKIUS HONHBIX H3JepiKeK
C(x,y) KOTOpOil B 3aBHCHMOCTH OT 00beMa HCIIOIb3YeMbIX (haKTOPOB HMEIOT COOTBETCTBEHHO
BH]I

O(x,y) = Ax“y"™; C(x,y)=PBx+Py,
IJIe IApaMeTPbl UMEIOT CIEAYIONINE 3HAUCHUS:
A=0,53; o=046; P =50; P, =98.

TpebyeTca: ompenemluTs pasMepsl GaKTOPOB x,y, JII KOTOPBIX MPH (PHKCHPOBAHHOM
ypoBHe wu3Aepkek B 190352 yCOOBHBIX €IMHHI[ JAOCTUTAaeTCid MAKCUMYM IIPOH3BOACTBA
IIPOTYKITUH.

10. 3amauga 10.

JlaHo: mopoxkHad ceTh COCTOUT U3 TPAaHCHOPTHBIX V3JI0B, COeIMHEHHBIX MeEKIYy coboi
noporamu. IlepenBukeHHE MeXAYy Yy3JaMH BO3MOKHO JIHIIb B OJHOM HaIlpaBICHUH,
Pa3pelieHHbIe HAIIPaBICHUS JBHKEHHS OO0O3HAYEHBI CTpPelKaMHU. PSIoM ¢ KakIoW CTpeIkoin
[IPOCTABJICHBI JIBA YHCIIA: [IEPBOE O3HAYAET PACCTOSHHE MEKIY y3JIaMH; BTOPOe (3aKIFOUYCHHOE B
CKOOKH) — MaKCHMAaJIbHO BO3MOZKHYIO IIPOIYCKHYI CHOCOOHOCTH JOPOTH (ThIC.aBTOMOOWIEH B
gac).

Tpeodyerces:
1) HallTH HaUKpaTYAINII TyTh IIpoe3/ia U3 S UBL(G)TE () 3B () M (Y
OyHKTa 1 B IyHKT 9; ,L\J B@\"(\ wea /_r s L
2) HalTH KPUTHYECKHI (HauOoJiee JTHHHBIN) LA | 2@ |, — \“afi Y
YT U3 IyHKTA 1 B MyHKT 9; y Y ~——(s)

3 S T e
3) ompeeTHTh MaKCHMAIbHYIO MIPOIYCKHYEO — Eim S S e
CIIOCOOHOCTB JOPOKHOM CETH

Hroropas oneHka mo AMCLHUILIMHE CKIAABIBAETCS U3 PE3YIbTAaTOB TEKYIIEr0 KOHTPOIA
(60%) u pe3yIbTAaTOB IMPOMEKYTOTHOMH aTTecTaruu (40%) u coctasiseT MakcumMyM 100 GautoB

Kpurtepnu BeIcTaBICHUS 0aLI0B 3a MHChMEHHBIH DK3aMEH:

banabl XapakTepHCTHKA
JlaHBI IOJTHBIE H Pa3BEPHYTHIE OTBETH HA BOIIPOCHL. 3a/lada pelieHa
40 6amwnoB BEPHO U JJaHa 000CHOBAaHHASA UHTEPIIPETAINS [IOTYIeHHBIX

PE3YIIbTATOB.
30 GaLIoB JlaHBI HETIOTHBIE OTBETHI HA BOIPOCH!. 3a/lada pellleHa BEPHO, HO
HWHTEePIIPETAIUS HOTYIeHHBIX Pe3YyIbTaTOB He YOeIUTeIbHA.
20 61108 JlaHBI hparMeHTapHBIE OTBETHI HA BOIPOCHL. 3a/1ada pelieHa BEPHO,
HO UHTEPHpEeTAlHs ITOTyIEeHHBIX PE3YIbTaTOB He yOeIUTEIbHA.
aHbl OT'PaHHICHHBIC OTBCTEI Ha BOIIPOCEHI. 3&,[[&'—1& CIIICHa HCBCPHO
10 6annos A P TP P PHO,

HO OblIa ITOMBITKA HHTEPIIPETAITHH ITOJIYICHHBIX PE3YIIBTATOB.




HToroBas OIlCHKA MO AHCIHILIMHE CKJIaIbIBACTCA H3 PE3YIbTaTOB TCKYIIETO KOHTPOJLI
(60%) u pe3yIbpTaTOB IIPOMeKYTOUHOMH aTrTecTaruu (40%) u cocTaBiageT MakcuMyM 100 GalioB.

MexaHu3M IepeBoJia Pe3yIbTaTOB O0a/lIbHO-PEHTHHTOBOH CHCTEMBl B HNATHOAJUIBHVIO

HOIKaIy:

Banasl HToroBast olleHKAa
85-100 6ammoB «OTIHIHO»
70-84 damwa «Xoporuro»
55-69 6amnoB «Y IOBNETBOPUTEIIBHO
54 Gaiia 1 MeHee «HeynoBIeTBOPHUTEIIBHO

11. YueOHO-MeTOIHYICCKOE 00ecIeucHHe

a) DIIEKTPOHHBIH YYeOHBI Kypc II0 JUCHOUIUIMHE B 3JICKTPOHHOM YHHBEPCHTETE
«Moodle» - https://moodle_ tsu.ru/course/view.php?1d=00000
0) OneHOYHBIE MaTepHabl TEKYI[ero KOHTPOIS H IPOMEKYTOUHOH aTTecTalldH II0
JHCITHILTHHE.
B) [I1aH ceMHHAPCKUX / MPAKTHYIECKHUX 3aHATHH 110 JUCITHILTHHE.
r) MeToauueckue yKa3aHHS TI0 OpPraHU3aI[HH CaMOCTOSTETHLHOH PaboTHl CTYIEHTOB.
CamocrosiTenpHasg padoTa CTYJAEHTOB BKIIOYAET B CE0M:

Jlnd

CAMOCTOATENbHYI0 IOJATOTOBKY K 3aHATHAM II0 3asBIEHHBIM TeMaM Kypca B
COOTBETCTBHH C TIIPHBEJEHHBIMH IUIAaHOM (COAep:KaHUWE JUCHUIUIHHBI) H
nutepaTypoil. KOHTpOIb BBHIMOTHEHHS MPOU3BOAUTCS Ha 3aHATHIX B OJHII-
OIpocax;

CaMOCTOSATENBHYIO IOATOTOBKY K IIPOOTIEMHBIM JUCKYCCHSM;

CAMOCTOATENBHYIO IIOJTOTOBKY 3CCE MO OTAENBHBIM TeMaM Kypca C IMOCIeAYIOITUM
00CYyXIeHUEM B ayAUTOPHH;

CaMOCTOATEeNbHYI0 paboTy B ayTUTOPHUH IIPH OTBeTaX Ha BOIIPOCHI, pellleHHH 3a1ad
U pa3bope AeIOBBIX CHTyalHil (keficoB). KOHTpOIb BBIIOTHEHHS OCYIIECTBISECTCS
Cpa3y e IPHU OILleHKe MOJyYeHHbIX Pe3yIbTaToB;

CAMOCTOATENbHOE BBINOJIHEHAE HHIUBUAYAIBHBIX AHAINTHYECKHX 3aJaHUIL.
KoHTpO/Ib BBINNOTHEHHUSI OCYIIECTBIIETCS B CPOKH, IpeIycMOTpeHHble I caad
HHAVBHUAYAIBHBIX 33JaHUI, KOTOPEIE OTOBAPHBAIOTCSI C MAarHCTPAHTAMH;
CAMOCTOSTENIBHYIO ITOATOTOBKY K 3K3aMeHY. KOHTPOIb BBIIIOIHEHUS 3aKITH0YAETCS
B IPOCTABJIIEHUH UTOI'OBOH OIIEHKH 10 UTOTaM 00 yJIeHHUS.

3aKPCIUICHHA TCOPETHYCCKOI'0 MaTCpHalla IIPEAIIoIara€Tca CaMOCTOATEIIBHOC

BBIMIOJIHEHHE 3aJlaHUH 10 KaKJaoH HpOﬁI[GHHOﬁ TEME, HTO IIO3BOJIACT oﬁpannb BHHMaHHEC Ha
HauboIee CIIOKHBIE, KIIHOYEBBIE H JHCKYCCHOHHBIE ACIIEKTHI HByTIaEMOﬁ TEMBI, IMOMOYb

CTYIACHTaM

CHCTCMATH3HPOBaTh H JIVUIIE YCBOHTL HpOﬁ,I[EHHI)Iﬁ MaTepHal. HpH BBITOJIHCHHH

3aJaHHI CTYACHT IOOJLKEH HE IIPOCTO BOCIIPOHU3BOAHTD IMOJIYUCHHBIC 3HAHHSA 11O 3aJaHHOH TEME,
HO H TBOPYCCKH IICPCOCMBICIIHTL CYHIECTBYRHIINHE IIOAXO/Abl K IIOHHMdHHK TCX HIIH HHBIX

npooieM,

ABIEHHH, COOBITHI; IPOJAeMOHCTPHUPOBATh U YOeJUTEeIbHO apryMeHTHPOBAaTh

COOCTBEHHYIO IO3HIIHIO.

B Xone BBIIOTHEHUWS 3aJaHUI CTyJeHTAM HEOOXOIHMO O3HAKOMHUTBECS C BOIIPOCAMH,
BBIHECEHHBIMH Ha OOCYXKIEHHE, H3YIHTh COOTBETCTBYIONIHI MaTepHal II0 OH3Hec-KeicaMm,
JOTIOJTHUTETbHYIO THTEPaTypy.

12. IlepeyeHb y4eOHOI THTepaTyphbl H pecypcoB ceTn HHTepHET

a) OCHOBHAS JTUTepaTypa:



— 3enHkoB, A.B. MeToasl ONTHMAaTbHBEIX pelIeHHH : ydeOHOe MocoOHe JII BY30B /

A. B. 3emkoB. — MockBa : HzgaremsctBo  HOpanr, 2023. — 20lc.—  (Bsicuiee
obpaszoBanue). — ISBN 978-5-534-05377-7. — TekcT : 31meKkTpoHHBIN // OOpaszoBaTelabHas
miaToopMa IOpaiit [cafit] — URL: hitps://urait.u/bcode/515509 (mata oOpaIeHHs:
24.08.2023).

— TokapeB, B.B. MeTtoasl ONTHMH3AIMK . Yy4eOHOe TOcOoOHE JII BY30B/
B. B. TokapeB. — Mocksa: HsmatensctBo  [Opaiit, 2023. — 440c. — (Beicmce
obpaszoBanue). — ISBN 978-5-534-04712-7. — TekcT : 31meKTpoHHBINH // OOpazoBaTelbHas
mnatrpopma FOpaiir  [caiit]. —  URL: https://urait.iu/bcode/514986 (matra  oOpamureHHS:
24.08.2023).

— Cyxapes, A. I'. MeTonbl oNITHMH3AlUY . Y9eOHHK U MPAKTHKYM 171 OakajgaBpuaTa U
Mmaructpatypsl / A. T'. CyxapeB, A. B. TumoxoB, B. B. ®enopoB. — 3-e M3/1., UCIP. U JOI. —
Mocka : M3matensetBo FOpaiit, 2022. — 367 c.— (bakanaBp U MarucTp. AkxajJeMHYeCKHI
Kypc). — ISBN 978-5-9916-3859-3. — Teker : snekTpoHHBIH // O6pa3oBaTenpHas miaTgopma
[Opaiit [caitr]. — URL: https://urait.rw/bcode/507818 (mata o6pamenms: 24.08.2023).

— boponun, A. 1. MeToabl ONTHMH3AIIUH B SKOHOMHKE H (HHaHCAX : ydeOHOe TocoOHe
s By3oB / A. . boponun, U. FO. BeiromuukoBa, M. A. I'opckuit. — MockBa : M3aTebcTBO
FOpaiit, 2023. — 157 ¢c. — (Bricuee ob6pasoBanue). — ISBN 978-5-534-15218-0. — Teker :

9IIeKTPOHHBII 1l O6pa3oBarenbHas miatdopma FOpaiir [caiiT]. —
URL: https://urait rw/bcode/520414 (nara o6pamenus: 24 08 2023).
— PromMkun B.M. Jlekiuu 10 HCCIENOBAaHHUIO OIlepallMid B HYKOHOMHKE. — TOMCK:

HanatensctBo HTJI, 2007. — 292 c.

0) MOMOIHUTETbHAS TUTEPATypa:

— HccrnenoBaHue omepanmiii B SKOHOMHKE : YIeOHHK JUI1 BY30B/ IOJA peldakiiueit
H. III. Kpemepa. — 4-e u3j., mepepad. u pom. — Mocksa : M3narensctBo HOpaiit, 2023. —
414 ¢. — (Beoicuree obpazopanue). — ISBN 978-5-534-12800-0. — TekcT : 31eKTPOHHBIH //
O6pazoBarensHas 1iargopma IOpaiit [caiit]. — URL: https://urait.mv/bcode/510512 (mata
obpanienus: 24.08.2023).

— MeTtoapl oNTHUMH3AITHH. 3aJadHuK : ydebHoe mocobue a1sg By3oB/ B. B. Tokapes,
A. B. Cokonos, JI.T. EropoBa, II. A. Meiukuc. — Mocksa : M3patrensctBo FOpaiit, 2023. —
292 ¢. — (Bsicmiee obpa3oBanue). — ISBN 978-5-534-10417-2. — TekeT : 371eKTPOHHBIN //
OobpazoBatenpHas M1atdgopma IOpaiit [caiit]. — URL: https://urait./beode/517403 (nata
oOpamenusd: 24.08.2023).

— MeTonsl ONTHUMH3AITHH ;| Y4eOHHK H MPakTHKYM 181 By3oB/ @.II. Bacuines,
M. M. IloTanos, b. A. bynak, JI. A. ApreMmseRa ; mox penaxkuueil @. II. BacunseBa. — Mockga :
M3natensctBo FOpaiit, 2023. — 375 ¢. — (Bricnree o6paszoBanue). — ISBN 978-5-9916-6157-
7. — Tekcr : onekTpoHHBHT // OOpa3oBatenbHas Iutargopma IOpaiit [caiit]. —
URL: https://urait.rw/bcode/511303 (nara oopaienus: 24.08.2023).

— Kpace, M. C. MaremaTika B 5KOHOMHKE: MareMaTHYeCKHEe METONBl U MOJENH :
yaeOHuK 11 By30B / M. C. Kpacc, b. I1. UynpsiHOB ; oTBeTcTBeHHbINH penakrop M. C. Kpacc. —
2-e mW3A., Hcmp. U jgoi. — Mocksa : HM3marensctBo FOpaiir, 2023. — 541 c.— (Bsiciee
obpaszoBanue). — ISBN 978-5-534-16298-1. — TekcT : ameKkTpoHHBIH // OOpazoBaTelabHas
mwiathopma FOpaiir [cafitr] — URL: https://urait.iu/bcode/530764 (nata oGpamieHHs:
24.08.2023).

B) pecypchl ceTu IHTepHET:

—  OTKPHITBIe OHIAHH-KYPCHI

— http://www.economy.gov.rw/minec/main  —  MHHHCTEPCTBO  SKOHOMHYECKOTO
pazButus Poccuiickoit @eneparuu

—  http://www. mse.ru — MexGaHKoBcKas (oHI0Bas OHpIKa.

— hittp://www.worldbank.org — OduuHaIbHbI caiit BceMapHOro 6aHka.



— http://www.cbrru — Odunuansaeii  caiit  IleHTpanbHOro 0GaHka Poccuu
(aHaTUTHYECKHE MaTePHAIIBI).

— http://www.ibcru — PocbusnecKoHcanTuHr (MaTepHadbl aHAJIUTHIECKOTO H
0030pHOTO XapaKrepa).

—  http:// www.government.ru — O ¢puninanbsHeIi caift [IpaBHTeIbCTBA

— http://elibrary.ru - Hayunas snekrpoHHas 6ubdmmoTeka E-library.ru

—  http://www.expert.ru - XKypHan «xcuepm»

—  http://www.consultant.ru - O6mepoccuiickas Cets KoucynpTantlLttoc. CrpaBodHast
IIpaBOBasdg CUCTEMA.

—  http://fondmx.pro/ — @oH1 5KOHOMHIECKHX HccleqoBaHui Muxamia Xa3uHa

13. Ilepedens HHpOPMAIHOHHBIX TEXHOJIOT HH

a) TUIEH3UOHHOE U CBOOOJHO paclpocTpaHiseMoe IPorpaMMHOe odeciedeHue:

— Microsoft Office Standart 2013 Russian: makeT mporpamMMm. BKIOUYaeT MPUIOKEHUS:
MS Office Word, MS Office Excel, MS Office PowerPomt, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— [IyOJIMYHO JOCTYIHbIE 00J1a4Hble TexHonoruu (Google Docs, SIHAEKC JUCK U T.11.).

0) nH(p OpMaITHOHHBIE CTIPABOYHBIE CUCTEMBI:

— DIIEKTPOHHbIN KaTajior Hayunoi OMOIHOTEKH [TV -
http://chamo lib.tsu.ru/search/query?locale=ru&theme=system
— DIIeKTpOHHAS OuOIMOoTEKA (pemo3uTopuii) [TV -

http://vital.lib.tsu.ru/vital/access/manager/Index
— 3BC Jlans — http://e.lanbook.com/
— 9bC KoHCyIbTaHT cTyIeHTa — http://www.studentlibrary.ru/
— OobpasoBarenbHas mwiatgopma FOpaitt — hitps://urait.ru/
— 3BC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

B) IIpodecCHOHATBHBIE 0a3bl AHHBIX (AP HAAUYLUL):

— VauBepcuretckas nHpopmannonHas cucteMa POCCHSA — https://uisrussia. msu.rw/

— Enunas MexBeloMCTBeHHas HH(opMaIHOHHO-cTaTHcTHIecKas cucteMa (EMHUCC) —
https://www fedstat.rw/

14. MaTepua/bHO-TeXHHYECKOe o0ecleYyeHne

AyauTOpHUH A7 IPOBEAEHUS 3aHATHH JICKIIHOHHOT O THIIA.

AyIuTOpHUH /11 TPOBEACHUS 3aHATHH CEMHHAPCKOIO THIMA, HWHANUBHIYAIbHBIX H
TPYINOBBIX KOHCY/IbTALIUM, TEKYIIETO KOHTPOJISA U MPOMEKYTOUHOI aTTeCTaIlHH.

Tlomemnrenns I caMOCTOSTENIBHOM PabOThl, OCHAIlEHHBIE KOMIIBIOTEPHON TEXHHKOH U
JIOCTYIIOM K CeTH VHTepHeT, B 3JIeKTPOHHYI0 HH(POPMAaIMOHHO-00Pa30BaTEIBPHYIO CPEIy H K
HH(OPMAITHOHHBIM CIIPABOYHBIM CHCTEMAaM.

AyauTopuu Ui TIPOBENCHUS 3aHATHH JIGKIHOHHOTO M CEMHHAPCKOTO THIIA
HHIHBHAYAIPHBIX H TPYNNOBBEIX KOHCYIbTAITHH, TEKYyIIero KOHTPOIS H IIPOMEeKYyTOUHOH
aTTecTaIlHH B cMelleHHOM (opMate («AKTPY»).

15. Aadopmanus o pa3padoTYnKax

Promxun  Baneputi Heanoeuu, KaHIUOAT (H3HKO-MaTEeMAaTHIeCKHX HayK, JOIEHT
Kadeapsl HHPOPMAITHOHHBIX TEXHOJIOTHH H OH3HEC-aHATHTHKH MHCTHTYTa SKOHOMHKH H
MEHEeDKMeHTa  HallMOHAJIbHOTO  HCCIIeIOBAaTeIbCKOT0  TOMCKOrO  TOCYIapCTBEHHOTO
YHHUBEPCHTETA



