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MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl

JucnunimHa «KOHOMHKO-MAaTeMaTH4YeCKHe MOJEIN B ONTHUMM3ALMH IPOU3BOJICTBEHHOM
JEeSITeIbHOCTH» OTHOCUTCS K AUCHUILIMHAM YacTH, (OPMHUPYEMON YyUaCTHHKaMH 00pa30oBaTeIbHBIX
otHomenud, bioka 1. Hucrummmael (Momynu) wmoxayis «lIpenMeTrHO-AesTenbHOCTHBIA (110
oTpacisiM)» y4eOHOro IIJJaHa OCHOBHOW Mpo¢ecCHOHANbHOW 00pa30BaTeNbHON MPOrpaMMbl
BBICIIETO 00pa3oBaHUsl — IporpamMMbl OakajgaBpuaTa IO HampaBieHUI0 moarotoBku 44.03.04
[MpodeccuonanbHoe oOydeHue (IO OTpaciisaM), HANpPaBICHHOCTh (MPoduib) 00pa30BaTEIbHON
MPOrPaMMBbI «CEPBHC U HKCIUTyaTallsl aBTOMOOUILHOTO TPAHCIIOPTay, OUHOM (popMbI 00yUeHUSI.

JucuummHa onupaeTcs Ha pe3yabTaThl 00yueHusl, COPMHUPOBAHHBIE B paMKaxX TUCIUIUIMH
Briciias matematuka, Meroauka npodeccuoHanbHoro odyuenusi, UndopmannoHHbie TEXHOIOTHH
B IPO(eCCHOHATBHO-TIEJArOTUIECKOM NeATETLHOCTH .

Pesynbrarthl u3yueHUs AUCHMILIUHBL SIBJISIOTCS OCHOBOM JUIS TPOXOXKICHHS MPAKTUK
[Mpennumiomuas, Haydno-uccienoBarenbckas pabora U IPOXOXACHUSI TOCYAAPCTBEHHON
UTOTOBOMW aTTECTALIUU.

1. IlepeyeHb  MIAHUPYEMBIX
pe3yJbTaTOB) MO TUCIUILIHHE

Lesbi0 OCBOCHUS NUCIMIUIMHBI MOATOTOBKA YYUTENS K MPETOAABAHUIO MPOPECCHOHATBHBIX
MPEIMETOB, MOATOTOBKA K ONTUMAILHOMY UCIIOJIB30BaHUIO MAaTEPUATIBHBIX U TPYIOBBIX PECYPCOB.

3agauveil  OCBOGHMSI  JUCHUIUIMHBI  SBJSIETCS  (OpPMUpOBAaHME  yYMEHHHM  periaTh
ONTUMM3AIMOHHBIE MpOo(deccHoHaNbHbIe 33Ja4uH, MIAHUPOBAHUS BPEMEHH, MOATOTOBKH YPOKOB C
ONTUMAJIbHBIM HCIIOJIb30BAHUEM PECYPCOB.

B pesynbrare ocBoeHHs MNporpaMMmbl OOYYaIOIIMKCSA JOJKEH OBJANETh CIEAYIOIIMMHU
pe3yabpTatamu o0yueHwust (B TaOJIHIIE MPEACTABICHO COOTHECEHHE 00pa30BaTEIbHBIX PE3yJIbTATOB
00y4YeHUsI 10 AUCIUIIMHE ¢ HHIUKATOPaAMU JOCTH)KECHHSI KOMITETCHITHIA):

pe3yabTaToB  o0ydyeHusi (00pa3oBaTeJbHBIX

Komnerennus u OO0pa3oBarenbHble Pe3ybTaThl AUCLUIUINHBI
WHJUKATOPBI €€ (3Tansl popmMHpOBaHUS AUCHUIUIMHBI)

INOCTW)KEHUS B 3Haer yMeeT

JTUCIUIINHE

Bnageer

VYK-1. CnoocobeH
OCYIIIECTBIISATh TIOUCK,
KPUTHYCCKUI aHAIU3

u CUHTE3

uHpopmanuu,

MPUMCHSITh

CHUCTEMHLIH  ITOAXOJ

TUTST pelreHus

IIOCTABJIEHHBIX 3a/1a4. OP-2 ymeer
VK-1.6. OP-1. 3Haer METOABI, | apryMEHTHPOBAHHO
ApryMEeHTHPOBAHHO TIOSBOJLIONNE (opmymmpoBaTts
bopmupyer 000CHOBaHHO COBCTREHHOE
COOCTBEHHOE BBIOpATH CY)KXICHHE U OLICHKY
CY)KJICHHE€ U OIICHKY pegggﬁrgbé{:;oge nH(pOpMaIny,
unpopmanu, UMeIoIIeics 6H PHHIMACT
NPUHUMAET HEOPMATTAN 000CHOBaHHOE
000CHOBaHHOE pelIeHue.

pelieHue.




2.  OO0beM IMCUMIUIMHBI B 32a4€THBIX €JUHUIIAX ¢ YKA3aHHEM KOJHYECTBA aKaJeMUYeCKUX
4YacoB, BbIJIeJeHHbIX HA KOHTAKTHYI0 padoTy o0y4alomuxcs ¢ npenojaasaresieM (1o BUIaM
YueOHBIX 3aHAATHI) H HA CAMOCTOAITEJILHYIO Pa00Ty 00y4arommxcs

VY4eOHble 3aHATHS
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3. Conep:xxkanue NUCHUILUIMHBI, CTPYKTYPHPOBaHHOE MO TeMaMm (pa3iaejaM) ¢ yKazaHHeM

OTBCACHHOI'0 HA HUX KOJINYECTBA AKAACMHUICCKHUX YaCOB U BH/10B y‘-leﬁHI)IX 3aHATHH

3.1. Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOJAUYECHBA AKAOEMUUECKUX YACO8 U
61008 YUeOHbIX 3aHAMUIL

KonuuecTBo yacoB o ¢popmam
OpraHu3aly 00y4eHHUs
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3ajaun Ha ONMTUMU3AIMIO UCTIOJIb30BAHUS PECYPCOB 2 ) 10
JIuneliHOEe TpOorpaMMHUpPOBaHUE B  ONTHMH3ALUU 9 4 20
JeATETbHOCTH
JuHaMuueckoe mporpaMMUpOBaHUE B ONTUMM3ALUN 9 9 20
JeATETbHOCTH
Metoapsl COCTaBICHHUS pPAacHUCAaHUN M CMEHHBIX 5 17
rpadukoB
Bcero nmo qucuumninHe: 4 10 - 85

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNIUHDL

1. 3ajmaun Ha ONTUMM3ALIMIO UCTIOIB30BAHUS PECYPCOB

[TpuMepsl HKOHOMHUYECKMX 3a/lad Ha ONTHUMHU3ALMI0 C OTPAaHMYEHUSMU B BHJE PAaBEHCTB U
HepaBeHCTB. [locTpoeHne MaTeMaTH4ecKoil MoJenu | OINpeNeieHue LeNeBoi  (yHKIMH.
WnTepaktuBHas gopma — ypok auckyccusi. TpaHcmopTHas 3aaaya, 3ajada 00 ONTHMalIbHOM
Ha3HaYeHUM. 3ajada palHUOHAIBHOTO HCIOJIb30BaHUS pecypcoB. JIMHENHOE M HEIMHENHOE




[IpOrpaMMHUpPOBaHUE.
2. JIuneiiHoe MporpaMMHpOBAaHUE B ONTUMU3ALUY JESITEIbHOCTH

['padrueckue METObI PELICHUsI IKOHOMUYECKHX 33/1a4. AHAIN3 MOJIeNIeH Ha YyBCTBUTEIBHOCTD.
I'pagoananuTiueckuii MeTox peleHus 3ajad  JUHEWHOro MpOorpaMMHpOBaHUA. AHauu3
YyBCTBUTEIBHOCTH MOJETH K HM3MEHEHUsM orpaHuueHuil. TeneBsie crommoctu. ['paduueckuit
METOJ PeUIeHUs 3a/a4 JUCKPETHOro NnporpamMmmupoBanus. MHTepakTuBHas (opma: peleHue 3aaad
JMHENHOr0 IMPOrpaMMHMpOBAHMS C IOMOUIbIO KOMIIBIOTEPHBIX IporpaMM. CHMILIEKC-METOX B
ONTHUMH3ALHH.

3. JluHaMu4yeCcKoe MPOrpaMMHUPOBAHHUE B ONTUMHU3ALUU 1€ATEIbHOCTH

[lenn m 3agayn AMHAMHYECKOTO MNporpaMMupoBaHuss. OCHOBHBIE JTalbl PELICHUS METOIOM
JMHAMHUYECKOro IporpamMmupoBanus. Mpes oOpaTHOW IPOrOHKHM, HPUHLMII ONTHUMAJIbHOCTH
bemnmana. [Ipumepsl NpUMEHEHHs NMHAMUYECKOTO IPOIPaMMHUPOBAHUA K 3aa4e€ O HaXOXKICHUU
KpaTyaiiero nyTu, 00 ONTUMaJIbHOM HHBECTUPOBAHUU. Y POK — jieioBas urpa. [lpunsaTtue pemenus
00 ONTHUMaJILHOM UHBECTUPOBAHUU.

4. MeToabl COCTaBICHUS PACTIMCAHUN U CMEHHBIX IPa(UKOB.

Jlornueckue ¥ KOMOMHATOpHBIE IIpUEMBbl B COCTaBICHMM pacnucaHuil. CereBble MOJENH.
Kputnueckuii nyth 1 pe3epBbl BpeMeHU. PaHHUE 1 1103JHIE CPOKHU Havyala BBIIIOJHEHUS padoT.

4. TlepeyeHb Yy4eOHO-METOJUYECKOT0 o0ecrevyeHUs] [JIsI CAMOCTOSITEIbHOW  PadoThI
00y4YaKOIIUXCS M0 TUCHHUILINHE

CamocrosTenpHas paboTa CTYICHTOB SBISIETCS 0c000i (hopMoii opraHu3amuu y4eOHOTO
npolecca, MpecTaBistomas coooi MIaHupyeMyto, 03HaBaTEIbHO, OPraHU3ALMOHHO U METOANYECKU
HaMpaB/IIEMyI0 JESATEIbHOCTh CTYJEHTOB, OPUEHTHPOBAHHYIO Ha JOCTH)KEHHE KOHKPETHOIO
pe3ynbTaTa, OCYILECTBIsieMyl0 Oe3 mpsiMoil momouu mnpenozasatens. CaMmocrosiTenbHas paboTa
CTYACHTOB SBJISIETCS COCTAaBHOM 4YacThi0 YueOHOH paboThl M HMEET LEJbI0 3aKpeIuIeHHEe U
yriayOieHue IMOJIyYeHHbIX 3HAHWM M HaBBIKOB, IIOWCK M NPUOOPETEHHE HOBBIX 3HAHUM, a TaKXKe
BBINOJIHEHHE Y4YeOHBIX 33/JaHUM, MOJATOTOBKY K MPEACTOALIMM 3aHATUSAM M 3Kk3aMeHy. OHa
IpelycCMaTpUBaeT, Kak MpaBHJIo, pa3paboTKy pedeparoB, HaMMCAaHUE JOKIJIAJIO0B, BBIITOJIHEHUE
TBOPYECKUX, MHJUBHUYaJbHBIX 3aJlaHUI B COOTBETCTBUU C Y4eOHON MpOrpaMMoil (TeMaTH4ecKUM
IUTAHOM M3YYeHMs] JUCHMIUIMHBI). TeMa N Takoro BBICTYIJICHUS MOXET OBITh MpeIoKeHa
npernojiaBaTesieM MM u30paHa caMUM CTYJEHTOM, HO MaTepHajl BBICTYIUIEHUS HE JIOJDKEH
nyOiaupoBaTh JIEKUMOHHBIM Martepuan. PedepaTuBHbI MaTepuan CIyKUT JOMOJIHUTEIbHOU
uHpopmanueit Uit paboThl Ha NMPaKTUYECKUX 3aHATHAX. OCHOBHAs LieNb JAaHHOTO BHJA pabOTHI
COCTOHUT B O0YYEHHMH CTYJEHTOB METOAAM CaMOCTOSITENIbHON paboThl ¢ yueOHbIM MaTepuanom. s
MOJHOTBl YCBOGHHSI TEM, BBIHECEHHBIX B IpakTUYeCKUe 3aHATHsA, TpeOyercs pabota ¢
nepporcroyHrkamMu. Kypc mnpeaycmaTpuBaeT  caMOCTOSATENbHYIO  pabOTy  CTYIEHTOB  CO
creuuanbHoi  nuTeparypoil. Cienyer OTMETHTb, YTO CaMOCTOsITelIbHas padoTa CTYAECHTOB
pe3ynbTaTMBHA JHIIb TOIJA, KOIJAa OHAa BBINOJHSIETCd CHUCTEMaTHYECKH, IUJIAHOMEPHO H
LIEJICHAIIPaBJICHHO.

3amanus ISl CaMOCTOATEIbHON pabOTHI MPEAYyCMAaTPUBAIOT UCITOJIH30BAHHE HEOOXOIUMBIX
TEPMUHOB U MOHATUH MO mpobiematuke Kypca. OHM HaleIMBAIOT Ha MPAKTUYECKYIO paboTy IO
INPUMEHEHHI0 M3y4aeMOro MaTepuaia, Mouck Oubianorpaduueckoro mMarepuana M 3JIEKTPOHHBIX
UCTOYHUKOB MH(OpMAIMH, WJUTIOCTPATUBHBIX MaTepHalioB. 3a/laHus [0 CaMOCTOATENbHOI padoTte
JAIOTCSI TI0 TeMaM, KOTOpbIe TPEOYIOT JOTMOTHUTEIHHON MPOPaOOTKHU.

OOumii o0BeM caMOCTOSATENbHOM pabOThl CTYACHTOB IO JAMCUUIUIMHE BKIIOYAET
ayJIUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO Pa0OTY CTYJI€HTOB B TEUEHHUE CEMECTPA.

AynuTOopHas caMocCTOsTeNIbHasi paboTa ocylecTBiseTcss B (hopMe BBIMOTHEHUS TECTOBBIX
3aJaHul, Keilc-3a/ay, MHCbMEHHBIX MPOBEPOYHBIX pabOT MO JUCHUIUIMHE. AyIUTOpHas
caMmocTosiTeNIbHas pabora oOecrieyeHa 0a30if TECTOBBIX MaTepUANIOB, Keiic-3aad Mo pasjenam
JTUCIUTUINHBI.



BHeaynuropHas camocTosiTeNbHasl paboTa OCymecTBIsIeTCs B (popMax:
- HOATOTOBKHU K YCTHBIM JIOKJIa/IaM;
- IOJITOTOBKA K 3aIlIUTE MMPOCKTA,
- p€ICHHUE 3a4a4 110 JUCHUILIUHEC.

OC-1. CamocrosiTesibHas padoTa
CocTaBbTe MaTEeMaTHYECKYIO MOECIH 3aa4u (MaKCUManbHO 12 6amioB)

Bapuanr 1.
B  ¢upme pabGoraer 120 corpymHukoB  Bbicmed — kBanmupukaumm w180

HEKBAM(UIUPOBAHHBIX COTPYAHUKOB. DHpMa BBINONHSET 3 MPOEKTa, HA MEPBBIM U3 KOTOPBIX
tpebyetcst 70 paboTHuKOB, Ha BTopoil 140, Ha Tperuit 90. IlepBblii MpoeKT HE TpeOyeT BBHICOKOMH
KBaJIM(UKALMY, TIO9TOMY IIPU BBIMOJIHEHUH JAHHOTO 3aKa3a pabouemy Jr000W KBadu(pUKAUU HaM
norpedyercst ormnatuth 40 paboumx uacoB. Bropoll u TpeTHii MpOeKT KBaTH(PUIUPOBAHHBIC
paboure BBINOJHAT TOpa3lo ObIcTpee, YeM HEKBaTH(HUIIMPOBAHHBIC: MPU BBIIOJIHEHUU BTOPOTO
MPOEKTa HaM MPHUAETCS OIUIAYMBATh 25 YacoB KaXKIAOMY KBaTU(pUIMpoBaHHOMY pabodemy u 90
4acoB — HeKBaTUpUIupoBaHHOMY. [Ipy BBIIOIHEHUU TPETHETrO MPOEKTa HaM MPHUAETCS OIIaYNBaTh
30 wacoB KaxaoMmy KBanuuuupoBaHHOMY # 70 4YacoB KaKIOMY HEKBAJIU(PHUIIMPOBAHHOMY
pabouemy. COCTaBUTh ONTUMAIIBHBIN MJIaH HA3HAYSHU, TO3BOJISIIOIINNA MUHUMU3UPOBATh PACXObI
Ha 3apIuiaTy, eciy 3apruiata KBauduuupoBaHHOTO pabodero cocrasiser 200 pyOseilr B 4ac, a
HekBanuuuupoBanHoro — 100 py6neit B wyac. CKOIBKO COCTaBAT MHUHHMAaJlbHBIE PACXOJIbl Ha
3apIuiaTy Mpu BbINOJIHEHUH JAHHBIX POEKTOB?

OC-2. I'pynnoBoe HHTEPAKTHBHOE 3a/IaHHe.
CryneHTbl pa30MBAIOTCS HA MUKPOTPYIIBI M0 3-4 4eloBeKa B 3aBUCHMOCTH OT KOJHMYECTBa
CTYJICHTOB B TPYIIIC, W TOJYYAlOT 3aJaHue pa3paboTarh MIAH-KOHCIIEKT MPOCBETUTEIHCKOTO
VI Pa3BICKATEILHOTO MEPOIIPHSATHS [0 TEMATHKE AUHAMHIECKOTO POTPAMMHUPOBAHHUS
(MakcuManpHO 12 GayioB)
[TprMepHbIe TEMBbI:

1. luHaMuyecKoe MpOorpaMMHUPOBAHKE B PEIICHUN KaIPOBBIX 3a/1a4

2. luHaMH4YEeCKOe MPOrpaMMHUPOBAHUE B HHBECTUPOBAHHUH

3. JIlnHamMuuecKkoe mporpaMMUpPOBAHKE B 3a7aue O 3aMeHe 000py/JOBaHUS

4. lunamMu4eckoe mporpaMMUpOBaHue B 3ajaue O 3arpy3Ke TPaHCIOPTHOTO CPEACTBa

- CocTaBJeH IJIaH-KOHCIIEKT MEPOITPHUATHS, BKITFOUAONIUH 33729y THHAMUYIECKOTO TPOrPaMMHUPOBAHHSI
o TemMe (8 6amioB)

- CaMOCTOSITeThHO HAWJICH JTOTIOJTHUTEIBHBIA MaTepral 10 TeME, COCTaBIICHA MPE3CHTAITUS
(monomHUTENHHO 1-4 GamioB)

OC-3. KontpoabHas padora
IIpuMepHbIH BapUAHT:
1. B Tabnune yka3aH 10X0[, KOTOPbIM MPUHOCAT NPEIIPUITHS TP UHBECTUPOBAHUU B HUX
CYMM, YKa3aHHBIX B JIEBOM CTOJIOIIE:

O0BeEM Joxon (TeIC. py0.)
KaIlUTal0BJI0KEHUN [Tpennpustue 1 [Ipennpusitue 2 [Tpennpustue 3
(TBIC. PYO.)

25 11 15 13

50 32 29 38

75 43 38 48

100 64 57 62




Nmeercs xkanmutan B 100 Teicsy pyOnei. CocTaBbTe ONTHUMAJIbHBIN IUIAH pacrpeieieHus

KAMUTAIOBIIOKCHUH  MEXAYy Tpemsl MNPEANpHSATHSIMU, TPH KOTOPOM OyAeT JOCTUTHYT
MAaKCHUMAJIBHBIN 10XO0[
2. B opranmzauuu couuansHOW momomu pabortaer 120 coTpyaHukoB Bbicmieidl kBanmupukanuu u 180
HEKBAIN(HUIIMPOBAHHBIX COTPYIHUKOB. @UpMa BHIMOTHSET 3 MPOEKTa, Ha MEPBbIH U3 KOTOpHIX Tpedyercs 70
paboTtHuKOB, Ha BTopoit 140, Ha TpeTmii 90. IlepBriif mpoeKT He TpeOyeT BHICOKOW KBAaTH(HUKAIIH, II0ITOMY
TIPH BEITIOJTHEHWH JAHHOTO 3aKa3a pabodemy Jr000# kBanudukanuu HaM moTpedyercs ormatuts 40 paboumnx
yacoB. BTopoil W TpeTwii MpOeKT KBalU(QHUUUPOBaHHBIE pabouue BBHIMOTHAT Tropa3fo ObicTpee, yeMm
HEKBATM(UIMPOBAHHEIE: TP BBHITIOJIHEHUH BTOPOTO MPOEKTa HAM MPUAETCS OIUIAYUBATh 25 4acOB KaKIOMY
KBau(UIIUpoBaHHOMY pabouemy U 90 dHacoB — HeKkBamUpHUIMPOBAaHHOMY. [IpW BBIOJHEHWH TPETHETO
NpoeKTa HaM mpuaETcs omiaunBaTth 30 YacoB KaxIoMy KBaIM(QUIMPOBAaHHOMY M 70 4acoB KakIOMy
HEKBATU(UIMPOBAaHHOMY pabouemy. CoOCTaBUTh ONTHMANbHBIA TUJIaH Ha3HAYCHWH, IO3BOJISIOIIUIMA
MUHUMI3UPOBATh PACXOIBI HA 3apIUIaTy, €ClIM 3apiviata KBamuduuupoBaHHoro pabodero cocrasmsser 200
pyOueii B dac, a HekBamudumupoBanHoro — 100 pyoOmneit B yac. CKOTBKO COCTAaBSIT MUHUMAIEHBIE PACXOBI
Ha 3apIuiaTy MPH BHIMOJIHEHUH TaHHBIX IPOEKTOB?

OC-4. UnpuBuayajibHOe TBOPYECKOE 3a/IaHUe
Pa3pabortate nporpaMmMmy ypoka 1o ONTUMH3aLUU PECYPCOB.
Ilpumepnovie memoi
1. 3amaun HEITMHENHOrO IPOrPaMMUPOBAHHUS B YIIPABICHUH IIEPCOHATIOM
2. KBagpaTuuHoe nporpaMmMmupoBanue. [loHsTHe 0 KBajipaTUYHBIX U OWIMHEHHBIX (hopMax.
3. TNonmoxuTenbHO-ONpeaenEéHHbIE KBapaTHUHbIe (HOPMBI, YIJIIOBBIE MHHOPHI M crocod SkoOu
NpPUBEJCHNUS KBaJpaTUUHOW (GOpMBI K KaHOHMUYecKoMy Buay. OmpeneneHne MaKCUMyMOB H
MUHUMYMOB C IIOMOIIIbIO MaTpuL] SKoOH.
4. JIuneiiHble onepaTopsl B dKOHOMHUKE
5. IlpumeHeHne COOCTBEHHBIX 3HAUEHUN K OIIEHKE pEHTAa0eIbHOCTH ITPOU3BO/ICTBA
6. MeTo/1bl AMHAMUYECKOT0 IPOrPaMMHUPOBAHHUS B PELICHUH 33/1a4H O 3aMEHEe 000pYAO0BaHUS
7. CereBoe MJIaHUPOBAHUE U COCTABIIEHUE PACIIMCAHUM.
8. Teopust urp B ynpasieHUH KaJpaMu.

Hna camocmoamenvnoii n0020mo6KuU K 3aHAMUAM NO OUCHUNIUHE PEKOMEHOYem A
UCnOb306aMb Y4EeOHO-MemOoOUUecKue Mamepuanbl:

1. I'nyxoBa H.B., UepeBarenko O.U. JIuneitHoe mporpaMMHpOBaHKUE B YIPaBICHUU MEPCOHAIOM:
yuebHoe nocoOue i HampasieHus: noarotoku OakanaBpos 080400.62. — Viesnosck, Yal'TlV,
2013.-70c.

2. UccnenoBanue onepanuii 1 MaTeMaTHYECKUE MOJIENTU B SKoHOMUKe. JIabopaTopHbie paboThI AJist
CTYJIEHTOB CHEIHAIbHOCTH «YTIpaBiI€HHE MEPCOHAIOM»: YyuyeOHO-METOAMYEeCKoe Imocodue /
cocraBurens H.B. I'myxoBa. — YnbsHosek: Yal'TlY, 2009. — 44 c.

3. 'myxosa H.B. MeToapl onTUMHU3AIMN UCTIOJIBb30BaHUS TPYJAOBBIX PECYPCOB. YUueOHOe mocodue. —
Vimesaaosck, ®I'bOY BO, 2017. — 50 c.

4. T'nyxoBa H.B. Teopust npunstus pemenuii: yueOnoe nocobue. / I'myxoa H.B. — YubsHoBCK:

®I'BOY BO «YnuI'TIY um. U.H. Viueanosay, 2017. — 48 c.

5. IlpumepHble OLIEHOYHbIE MaTepUaJbl /UIS1 TPOBeJeHHMSl TEKYLIero KOHTPOJs
ycIeBaeMOCTH M IPOMEKYTOYHOM aTTecTallui 00y4YalommXxcsl o JMCHUIJINHe

Opranu3anus v NpoBeJieHNe aTTeCTALMU CTy/AeHTa
®I'OC BO B COOTBETCTBUM C NpHHLUIIAMU bOJIOHCKOTrO mporecca OpUEHTHPOBaHbBI
MIPEUMYIIECTBEHHO HE Ha COOOIlIeHHE 00yJaromeMycsi KOMIUIEKCa TEOPETUUYECKUX 3HaHWM, HO Ha
BbIpabOTKYy y OakajaBpa KOMIETEHIMH — JMHAMHUYECKOro Habopa 3HaHWMW, YMEHHH, HAaBBIKOB U



JMYHOCTHBIX KayecTB, KOTOpPbIE MO3BOJIAT BBIMTYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha PBIHKE
TPyZa ¥ YCHELHO NIPOPECCHOHATIBHO PEaN30BbIBATHCS.

B npouecce oneHku OaxkalaBpoB HEOOXOAMMO HCHOJB3YIOTCS KAaK TPaJWLUOHHBIE, TaK U
MHHOBAIL[MOHHBIE THIIbI, BUABI U (pOpMBI KOHTPOJIA. [Ipy 3TOM NOCTENEHHO TPaJULIMOHHBIE CPE/ICTBA
COBEPILEHCTBYIOTCSI B pycji€ KOMIETEHTHOCTHOTO TOAXO0/a, a WHHOBAIMOHHBIE CpEICTBA
a/IalITUPOBAHBI JUIsl IOBCEMECTHOI'O IPUMEHEHUS B POCCUIICKON BY30BCKOI NpaKTHKE.

Legs npoBedeHUs] aTTeCTAllMM — NPOBEPKA OCBOCHUS OOpPa30BAaTEIbHOW IMPOTPAMMBI
JUCLUIUIMHBI-IPAKTUKYMa Yepe3 CPOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

IIpoMeskyTOoUHasi aTTeCTAlMA OCYIIECTBISICTCS B KOHIIE CEMECTpa M 3aBEpIIACT M3y4YCHUE
JUCLHUIUIMHBL, TOMOTaeT OLIEHUTb KPYIHbIE COBOKYIHOCTH 3HaHUM M yMEHMH, (hopMHUpOBaHHE
ONPEAECIEHHBIX KOMIIETEHIIAMN.

OlIEHOYHBIMH ~ CPEJICTBAMHU  TEKYIIEro OICHHUBAHMS  SBISIOTCS: JIOKJIAN, TECTHl IO
TEOPETUYECKUM BOIIPOCAM JTUCIMIUIMHBI, 3allUTa MPAKTHYECKUX padoT u T.1. KOHTpOJb ycBOCHUS
MaTepuana BEIETCS PEeryjsipHO B TEUEHHE BCETr0 CEMEeCTpa Ha MPAKTUYECKUX (CEMHUHAPCKUX,
71a00pPaTOPHBIX ) 3aHATHUSX.

No CPEJACTBA OLHEHUBAHWUSI, O6p8,30BaTeJII)HI)Ie

/o HCTIONb3YyEMBbIE JJI TEKYILEr0 OLIEHUBAHUS MTOKa3aTest PE3YIIbTATHI AMCLHILTHHBL
(hopMUpPOBaHUS KOMIICTCHIIUU

OueHouHnble cpeacTBa A Tekyunei arrectanun | OP-1. 3HaeT MeTObI, IT03BOJISIOIIHNE

OC-1 CamocrosTenpHas paboTa 000CHOBAaHHO BHIOPATH
OC-2. nTepakTuBHOE 3aanue. JIenoBas urpa. | onrumansHoe pElleHNE Ha OCHOBE
OC-3. KontpoasHas pabota MMeIOLIEics HHOpPMALIH
OC-4. InpuBuyanbHOE TBOPUECKOE 3a1aHUE | OP-2 YMEET ~ apryMEHTHPOBAHHO
OueHo4HbIe CPEACTBA AUIsl IPOMEKYTOUHOM | (opmynnpoBaTh COGCTBEHHOE
aTrecranuu CYyXKJCHHE WU OLEHKY HH(OpMAIHH,
3a4eT (IK3aMeH) TIPHHAMAET 060CHOBaHHOE

OC-5. 3auer B hopme yCTHOTO COOECENOBAHMS | pemeHue.
10 BOIIPOCaM

OmnucaHue OIIEHOYHBIX CPEICTB M HE00XO0AMMOro 0OOpYyIOBaHHUS (JIEMOHCTPAIMOHHOIO
MaTepuana), a TaK >Ke€ MpPOLEeAypbl U KpPUTEPUHM OLIEHWBAHUSA WHJIUKATOPOB JOCTHKEHUS
KOMIIETEHIIMH Ha pa3jIM4HbIX 3Tanax UX (OPMHPOBAHUS B MPOILIECCE OCBOCHUS 0Opa3zoBaTelbHOI
IIporpammel npeacTaBieHbl B DOHAE OLEHOYHBIX CPEJCTB Ul TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH
Y IIPOMEKYTOUHOM aTTECTAL[UU 10 TUCLHUILINHE.

Mamepuanwi, ucnonv3yembsie 0,14 MEKyuye20 KOHMPOJiA yCHe6aemocmu
o0yuaruwuxcsa no OUCYUnIuHe

Marepuans! Juist Opraiu3aliy TEKYIIEH aTTeCTAlluy IPEICTABIICHBI B I1.5 IPOTPaMMBI.

Mamepuanwt, ucnonv3yemole 0711 RPOMENCYMOUHO20 KOHMPOJISL YCREGAEMOCHU
odyuarowuxca no oucyuniune

OC-5 Jk3amen B (popMe YCTHOTO cobeceJ0BAHUSA MO BONIPOCaAM
IlepeyeHb BONPOCOB K 3K3aMeHY

1. TloctpoeHue MaTeMaTHUECKUX MOJIENIEH MPH pEIIEHNH SKOHOMUYECKUX 3aj1au.
Omnpenenenue neneBon GyHKIUU.

3aaya ONTUMHU3ALUHU HCIIOIb30BaHMSI ChIPbS.

TpancnopTHas 3aj1a4a U METOJIbI €€ PEIICHUS.

['paduueckuii MeTo perieHus 3a1a4 ONTUMHU3ALUH.

CI/IMHJ’IGKC'MGTO}I IIpH pCIICHUHN 3aJ]a4 OIITUMHU3AIUH.

arwN



18.
19.

20.

21.
22.
23.
24.
25.

MGTOI[ HCKYCCTBCHHOI'O 0a3uca B peiCHUN JIMHEHHBIX 3aJa4 OIITUMH3alluHU.
JIpoOGHO-TMHEWHOE TPOrPaMMHUPOBAHHE.

KBagparnunoe nporpammuposanue. Teopema Kyna-Takkepa.

Crioco6 fIko6u B KBaJIpaTUYHOM IIPOrpaMMHUPOBAHUHI

. Meron MHO)kuUTeIeH JIarpanxa B KBaIpaTUYHOM MPOrPaMMHUPOBAHUU.

. 3aj1aya MUHUMM3alUK PUCKOB KaK 3aJlaya KBaIpaTUYHOTO MPOrpaMMHUPOBAHMUS.

. DKOHOMHUYECKHE U yIIPaBICHUECKUE 3a7]a9, TPEOYIOIUeE IIEIOUUCICHHOCTH PEIICHHIA.
. I10JIHOCTBIO M YACTUYHO LIETTOYUCIECHHBIE 3aJa4H.

. Meton I'omopu (oTcekaromux II0CKOCTEN).

. Metoj BeTBel U rpaHHUIl.

. Henu 1 3aa4 TUHAMHUYECKOTO MPOTPAMMUPOBAHUS.

. OCHOBHBIE 3Talbl PELICHUS] METOJIOM AUHAMUYECKOTO TporpammupoBanus. Maes

00paTHOM IPOrOHKH.

[IpuHuun ontumansHOoCcTH bemiMana B TMHaAMUYECKOM IIPOTPaMMUPOBAHUH.
[TpuMeHeHre AMHAMMYECKOTO IPOrPaMMHUPOBAHUS K 33]1a4€ O HAXOKICHUU
KpaTyaiiiero myTH.

[IpumeneHne qMHAMHYECKOT0 IPOrpaMMUPOBaHUs K 3a/1a4e 00 ONTUMAIbLHOM
WHBECTHUPOBAHUU.

[TpuMmeHeHre TMHEWHBIX ONepaTOPOB K aHaIu3y peHTabenbHocTU. Mojeinb JIeoHTheBa.
banancoBbie ypaBHEHHS 1 COOCTBEHHBIE BEKTOPBI.

Onrumuzanus 1o HeckoabKkuM kputrepusm. Merop [lapero.

Jlunelinble onepaTopsl B PEIIEHUH MHOTOKPUTEPUATIbHBIX 3a/1a4.

Wepapxuu 1 IPpUOPUTETHI.

B KOHIEC U3Y4YCHUA JUCHUIIIIMHBI ITIOABOJATCA UTOI'N pa6OTI)I CTYACHTOB Ha JICKIHUOHHBIX U
MMPAKTUYCCKUX 3AHATUAX ITYTEM CYMMUPOBAHUSA 3apa6OTaHHI>IX 0aJI0B B TEUEHHE ceMEeCTpa.

Kpurepun oueHnBanusi 3HaHUH 00y4AKOIIMXCSH M0 AMCHMILINHE

Dopmuposanue 6anIbHO-PEUMUH2080U OYeHKU pabombl 00Y4aAIOUUXCSL

ITocemenune Pabora Ha
ITocemenue
N MPAKTUICCKHUX | MPAKTUICCKUX | DK3aMeH
JIEKIIAN o
3aHATUI 3aHATUAX
Pasz0annoBka no 5x1=5
2 x 1=2 GamoB 229 GaytoB 64 Gama
6 BUJaM paboT OajuIoB
MeCT MMAapHBIA MaKc. 5 0anna 236 0amIoB 300 6amoB
cemectp | Cymmap C 2 GalLios Max 0 6aso 6aio
a1 max max max

Kpumepuu oyenusanus pabomsi o6yyaiowje2ocs no umozam cemecmpa

Ouenka bansl (3 3E)
«OTIUYHOY 271-300
«XOPOIIIO» 211-270

«YAOBIIETBOPUTEIBHO» 151-210
«HEYIOBJIETBOPUTEITHHO» 150 u menee

6. MeToanueckue yKazaHus 1Jisi 00yYAIOMIMXCS MO0 OCBOCHHMIO U CHUTLIMHBI

YcnemHoe u3ydeHue Kypca TpeOyeT OT OO0y4aromuxcs IMOCEIICHUS JISKIMA, aKTHBHOU

pa6OTBI Ha TMPAKTHYCCKUX 3aHATHAX, BBIIIOJHCHHUA BCEX y‘—Ie6HI)IX SallaHI/Iﬁ npenoaaBaTeiid,
03HAKOMJICHHUS C OCHOBHOM M ﬂOHOHHHTCHBHOﬁ .IIPITCp&TypOfI.




3anuch JeKnUMU — onHa U3 (OopM aKTHUBHOW CaMOCTOSTENBHONH pPabOTHl OOydaromuxcs,
TpeOyroIIasi HaBBIKOB U YMEHHS KPaTKO, CXeMaTHYHO, TTOCIICIOBATEIHFHO U JIOTUYHO (PUKCHUPOBATH
OCHOBHBIC TOJIOXKEHHS, BBIBOJBI, 0000MICHHS, POPMYITHPOBKHA. B KOHIIE JIEKIIMU TPEIoaaBaTeib
ocTaBisieT Bpems (5 MHUHYT) JJIS TOTO, 4YTOOBI OOydYaroniuecs HWMEIHd BO3MOXKHOCTh 3a/1aTh
YTOYHSIONIME BOMPOCH 10 HM3y4aeMoOMy MaTepuany. M3-3a HEIOCTaTOYHOTO KOJIMYECTBA
ayJIMTOPHBIX YacOB HEKOTOPHIE TEMbI HE YJIACTCS OCBETUTh B IIOJHOM OOBEME, TIOITOMY
npernojaBareib, MO CBOEMY YCMOTPEHHIO, HEKOTOPHIE BOIPOCHI BBIHOCHUT HA CaMOCTOSTEIHHYIO
paboTy CTYACHTOB, PEKOMEHIysI Ty WIM HHYIO JUTeparypy. Kpome 3Toro, mist jgydiiero oCBOSHHS
MaTepuajia W CHUCTeMaTH3allld 3HAHUU M0 JUCIUILUIMHE, HEOOXOAMMO TMOCTOSHHO pa30upaTh
MaTepuaibl JIEKIIUH 10 KOHCIIEKTaM M y4eOHBIM 1MocoOusM. B cirydae HeoOX0oIuMocTH o0pamiarbes K
MIPENOIABATEIIO 32 KOHCYJIbTAIIUEH.

IHoaroroBka K NPaAaKTHYECKHUM 3aHATHSIM.

[Ipy TOATOTOBKE K MPAKTUYECKAM 3aHSATHUSAM CTYACHT JOJDKCH HW3YYUTh TEOPETUYCCKUI
MaTepuail Mo TeMme 3aHATHS (MCIOJb30BaTh KOHCIIEKT JICKIMHA, M3YyYHTh OCHOBHYIO JIUTEpaTypy,
03HAKOMUTHCS C JIOTIOIHUTEIHHOMN JIUTEPATYPOMd, IPH HEOOXOMMOCTH JIOTIOIHUTH KOHCIIEKT, JIeNiasi B
HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTYpHbIX HCTOYHMKOB). B cimywyae 3arpyaHeHwuii,
BO3HUKAIOIIUX TIPU OCBOCHUHM TEOPETUYECKOTO MaTepHualia, CTYASHTY CIeIyeT oOpariarbcs 3a
KOHCyNbTallUel K TMpernojaBartento. Vas Ha KOHCYNIbTAIMIO, HEOOXOIMMO XOpPOIIO MPOIyMaTh
BOIIPOCHI, KOTOPBIC TPEOYIOT Pa3bsICHCHHUSI.

B Hayane mpakTHUECKOro 3aHATHs MpEenoiaBaTelib 3HAKOMHUT CTYICHTOB C TEMOM, Orjiamiaer
IUTaH TIPOBEICHUS 3aHSTHS, BBIIACT 3a7aHus. B TedyeHWEe OTBEJCHHOTO BPEMEHHM HA BBITIOJHECHUE
paboThI CTYACHT MOXKET OOpaTUTHCS K IPENOJaBaTeNio 3a KOHCYIbTAllMeHd WU pa3bsicCHEeHHsIMU. B
KOHIIC 3aHSATHS TIPOBOAMUTCS IIPHEM BBITOJHCHHBIX 3aJIJaHHN, COOSCEIOBAHUE CO CTYACHTOM.

Pe3ynbpTaThl BBIMOTHEHUSI MPAKTUYECKUX 37aHUN OLIEHUBAIOTCA B 0ajsiaX, B COOTBETCTBUH C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

3AHATHE Ne 1. 3apnaun auHeitnoro nporpammupoBanus (3JIII)

1. CocTaBuTh MaTeMaTU4YECKUE MOJEIHU CIEIYIOINX 3aa4 JMHEHHOTO NPOrpaMMHUPOBaHUS.

1.1. ®upma BbeImycKaeT JBa BUAA NPOAYKTa B AcHb. [IponsBoacTBeHHBINH mpouecc cocTasisteT 430
MUHYT B J€Hb (5 JECATUMUHYTHBIX IE€PEPHIBOB IPHU BOCBMHM YacOBOM pabouem 1He). [
U3TOTOBJICHUS €JMHUIIBI MTPOAYKTa MEPBOro BUJa TpeOyeTcss oJJHa MUHYTA, a €JUHUIIBI BTOPOTO —
nBe MUHYTHL. [Ipoaykuuu nepsoro Buna tpedyercs He 6onee 300 enuHuIl B 1€Hb, @ BTOPOIO — HE
6onee 230 enuHuIl B AeHb. Peanu3anus eauHUIBl NPOIYKIIMK IIEPBOTO BUJA MPUHOCUT 2 JoJiIapa
yucTod mpubbM, a Broporo — 3 goutapa. KakoB onTtuManbHbBIE — IPOU3BOJICTBA,
MaKCUMM3UPYIOIUH NPUObLIb, YeMy paBHAa MaKCUMalbHas IPUOBLIH?

1.2. B nepBoil nepenaue umeercs 18 MHUHYT pekjIaMHOro BPEMEHH, a BO BTOpPOH — 12 MUHYT.
®upmMa UMeeT peKJIaMHbIE POJIMKH TPEX BUIOB, U HA OCHOBAaHUM aHAJIW3a PbIHKA CUMTAET, 4TO 13
MUHYT BpPEMEHHU JODKHO OBITh OTBEACHO Ui JEMOHCTpPAlMM pOJIMKOB, PAaCCUUTAHHBIX Ha
JIOMOXO035I€K, 7 MUHYT — JJIsl IEMOHCTPALMKM POJIMKOB, PACCYUTAHHBIX HA MOJIOAEXKD, U 10 MUHYT —
JUIsL IEMOHCTpALlUM POJIMKOB, PAacCUMTAHHBIX Ha OM3HECMEHOB. VI3BEeCTHBI pEeHTHHIU Iepenay:
NIEPBYIO TEepeady CMOTPAT cpeau Bcex nomoxossiek 60 %, cpeau Mosopéxu — 50 %, cpeam
o6uzHecmeHoB — 30 %; A BTOpO# nepeaud COOTBETCTBYIOIIME pedTHHTH cocTaBisaoT 40, 70 u 20
%. Pacnpenenure Bpems IOKaza pPEKIAMHBIX  POJMKOB MEXIy IepeladyaMH C  LENbIo
MAaKCHMM3AIMU BPEMEHHU TPOCMOTpPA LEIEBON ayAUTOPHUEH.

OtBer: Ponuk nns nomoxossiek Bce 13 MUHYT MOKas3blBaTh B INEPBOM Iepenaye, POIMK s
MOJIONE KM —BCE 7 MUHYT BO BTOPOM mepenade. Ponuk st OM3HECMEHOB MOKa3bIBaTh 10 5 MUHYT B
Ka)XJ101 mepenaye.

1.3. ®upma MOXKET BBIIOJIHATH Pa0OTHI IBYX TUIOB. /{711 BHIOHEHUS! OJTHOTO 3aKa3a MepBOro THUIIA
TpeOyeTcst OAMH UHXKeHep, 16 pabounx U 9 TEXHOJIOT0B, a JAJIsl BBIOJIHEHHSI OJHOTO 3aKa3a BTOPOTro
TUNa — 2 WHXXeHepa, 6 padounx U 7 TEXHOJOroB. BrINonHEeHHEe OJHOrO 3aKa3a MEepBOro THIIA
HNPUHOCUT YUCTYIO MPHUOBLIL B 5 THIC. pyO., a BTOpOro — B 7 Thic. py0. @upma nana oObsBICHHE O



Haiime Ha paboTy u momyuywia 15 3asBneHuil or uHxeHepa, 96 — ot pabouux, 69 — OT TEXHOJIOTOB.
Kakoe konnuecTBO 3aKa30B MEPBOro U BTOPOro TUIA TpedyeTcs B3ATh (GupMe JUIsi MAKCUMHU3AuU
npuObun? Kakoe KOJIMYECTBO COTPYIHUKOB CledyeT HaHATh? YeMy paBHA MaKCHUMAaJbHO
BO3MOJKHAs IPUOBLIH?

1.4. (4/3) Ha 3aBoje ecTh JiBa KOpIyca U TP IyHKTa aBapUHHOW 3BaKyaliu. BpeMs Ha mepexos
U3 MEepPBOro Kopryca K [EepBOMY IYHKTY 3BaKyalldd COCTaBIsieT 3 MHHYTHI, KO BTOpomy — 4
MUHYTBI, K TpeTbeMy 2,5 MUHYTHI. /{151 BTOPOro KOpItyca COOTBETCTBYIOIIME BPEMEHHBIE 3aTPaThI
COCTaBIIAIOT 4,5 MUHYTHI, 6,5 MUHYT U 3,5 MuUHYTHI. B mepBoM kopmyce padorarot 600 yenoBek, BO
BTOpoM — 900. IlepBrIit myHKT MoxeT nmpuHATh 600 yenoBek, Bropoit — 500 yenosek, Tpetuii — 400
yenoBeK. COCTaBUTh ONTUMAJBHBIA IJIaH JBaKyallud, MUHUMHU3HPYIOIIMA CyMMapHOE BpeMs,
HE00X01MMoe, UTOOBI BCE COTPYTHUKH T0OPAIUCh JO MyHKTOB 3BaKyalluu

OtBet: 200 COTpyHUKOB U3 MIEPBOr0 KOPITyCa HAMPABISAIOTCS B EPBbIM MyHKT, 400 HanpaBistoTCs
B TpeTHil NyHKT, U3 BTOporo kopmyca 400 denoBek HampasisieTcs B nepBblid MyHKT U 500 BO
BTOPOH.

1.5 (J1/3) ®upma BeIycKaeT Ba BUAA U3ACTUi. J{7s U3rOTOBIEHUS OJTHOTO U3/ENHUS MIEPBOTO BHUA
TpeOyercs 2 Kr MeTaiia, a BToOporo Bujga — 4 kr mertaia. V3nenwe mepBoro BUAAa MOKET OBIThH
npoaano 1o 1eHe 30 Teic. pyOIiel 3a eMuHUITY, a BTOPOro — 1o IieHe 20 Thicsd pyOJiel 3a eNuHUILY,
npuuéM NEPBOro U3JIEIHs MOXKHO peann3oBath He Oosee 40 enunull, a BToporo He 6omnee 20. Beero
umeercsa 100 kr metaia. KakoB onTUManbHBIN MJIaH MPOU3BO/ICTBA, MAKCUMU3ZHPYIOIIUN JOXO OT
MPOJAKU JaHHBIX U3/ETHi, Y4eMy paBHa MaKCHUMallbHasl MPUObLIb 10X0.1?

Otger: 40 uznenuii mepBoro Buaa U 5 U3ACIUNA BTOporo Buaa npuHecyT goxod B 1 mmi.300 Teic.
pyOuIeii.

3AHATHE M 2. Pewenue 3a0a4 NUHEUH020 NPOZPAMMUPOBAHUA 2PAPUUECKUM MEMOOOM

1. HaiiTu mMakcuManbHOE€ U MUHUMAaJIbHOE 3HAa4YeHHE LieJeBoi GpyHkuuu F mpu 3amaHHOl cucTeMe
OrpaHHYCHUH rpadoaHATUTUICCKUM METOIOM. YKa3aTh 3HAYCHHUS X1, X2, ... (Xj = 0) IpHU KOTOPBIX
JIOCTUTAIOTCSI MAaKCUMAJIbHOE M MUHUMAaJIbHOE 3HaYCHHE.

a) F = X1 +3x;

Cucrema OrpaHU4EHHI:

X1 + 4X2 >4

X1+x2<6

X2 <2.

OtBet: Makcumym 10 B Touke (4, 2), Munumym 3 B Touke (0, 1).

0)F=x2—X1

Cucrema OrpaHU4EHHIA:

2X1—Xotx3=4

X1 — 2X2 — X4 = 2

X1+ X2 +x5=5.

OtBet: MuHUMYM (- 2) B Touke (2, 0, 0, 0, 3). Makcumym 5 B Touke (0, 5, 9, 12, 0).

B) (1/3) F=4x1 + X3

Cucrema OrpaHU4EHHIA:

X1 +Xo+x3=4

3X1 —Xo2—Xg = 0

2X2 — X1 > 0.

Otset: munumyM 4 B Touke (0, 0, 4, 0 wnu (1, 3, 0, 0). Makcumym 28/3 B Touke (8/3, 4/3, 0, 20/3).
r) (1/3) F = 2X1 + 3X2

Cucrema OrpaHM4EeHHI:

X2 — 2X1 +320

X1 +Xp>2

2X2 — X1 > 0.

Otset: munumyM 14/3 B Touke (4/3, 2/3). Makcumym 7 B Touke (2, 1).

n) F =Xy +2x;

Cucrema OrpaHM4EeHHI:



X1 — X2 <1
X1 — 2X2 <1
OtBet: munumyM 0 B Touke (0, 0). MakcuMyma He CyIIECTBYET.
e) F=%X1—X%
CucreMa orpaHUYEHU:
1<x1+x,52
2< X1 — 2X2 <3
1< 2X1 — X2 <2.
OtBeT: cucTemMa orpaHMYEHUN IPOTUBOPEUHBA.
3AHATHE Ne 3. CummnjiekcHbli MeTo pemenust 3JITT
1. Haiftu mMuHMMyM neneBoil (QyHKuuMu F mnpu 3agaHHON CUCTEME OTrpaHHMYEHHH CHUMILIEKC-
METOJIOM. YKa3zaTh 3HAUEHUS NEPEMEHHBIX X1, X2, ... (Xj = 0) mpU KOTOPBIX JOCTUTAETCA
MUHHUMAJIbHOE 3HAYEHUE.
a) F=X1—X3
CucreMa orpaHUYEHU:
X1 —2X,+x3=1
X1+ 3Xo+X4=2.
OtB. Munumym 3, B Touke (0, 1, 3, 0).
0)F=X;—Xo+ X3+ X4+ X5—Xg
Cucrema orpaHuyeHH:
X1 tXs+t6x6=9
3X1+ Xo—4x3+2x =2
X1 t2X3+X5+2 X =6
OtB. Munumywm (-5), B Touke (0, 5, 1.5, 0, 0, 1.5).
B) (1/3)F = 5x1 — 10X
Cucrema orpaHuyeHH:
2x1+x,<1
X1+ X< 2
3x1+x,< 8
—2x1+ 3x,>-9.
OtB. Munumym — 27,5 B Touke (1.5, 3.5).
r) (1/3) F=X; —Xp—4x3+5
Cucrema OrpaHU4EHHIA:
X1+ X2 +2x3 <10
X1 — X2+ x3<6
2X1+Xo—Xx3< 8.
OtB. Muaumym — 15 B Touke (0, 0, 5) unu (0, 3, 2).
I[)F:3+4X1+5X2—X3
X1—3xo1t2x3<4
3x,—2x1 +x3<5
2X1 — 3X2 <3
OtB. Muanmywm 1, (0, 0, 2, 0, 3, 9).
e)F=X172X2+X3+2
Cucrema orpaHuyYeHH:
X1—X2+x3=10
2X1 — X3+ x4 <5.
OT1B. MUHUMYM HE CYIIIECTBYET.
2. Haiitn MakcumMyMm 1eneBod ¢yHKUMM F mpu 3amaHHOM cucTeMe OrpaHMYeHMH CHMIUIEKC-
METOJIOM. YKazaTh 3HAUE€HHS NEPEMEHHBIX X1, X2, ... (Xi = 0) mpU KOTOPBIX JOCTUTAETCS
MaKCHUMaJIbHOE 3HA4YCHHUE.
a) F=X;+X>



Cucrema orpaHuyeHU:

X1 —X2<1;
X2—X3§1
X1+ X3< 2,

OtB. Makcumym 3 B Touke (2, 1, 0).

6) F=2X; —X3+x4

CucreMa orpaHUYEHUI:

X1— X2 +2x3+3x4<10

X1 — X3 t 2x4 £ 8. OrB. MakcUMaJILHOT'O 3HAYEHUS HET.

PykoBOACTBO 3aBojia 3aBO3UT HOBYIO ammaparypy B jaBa ¢unuana A; u A,. B mepBeii ¢umuan
TpeOyercst 6 arperaToB, Bo BTopoil — 9. Bec kaxmoro arperata 3 ToHHBL [y mepeBo3ku pupma
MOJKET BOCIIOJIb30BAaThCs 3-TOHHBIMU IPY30BUKAM TPEX HEOONBUIMX TpaHCHOPTHHIX (upMm By, By
B3, miepBbie BE M3 KOTOPBIX pacrojiararoT 6 Tpy30BHKaMH, a TpeThsl — 4 Tpy30BHKaMH. J[ocTaBKy
TpeOyeTcs OCYIIECTBUTh B KpaTyaillliie CpOKU (TO €CTh UCIIOJIb30BAaTh I'PY30BUKU OJAHON U TOMU Ke
bupmbl IBaXIBl HEe paspemraercs). CTOMMOCTH TEPEeroHa KaXKIOro TPY30BUKAa B KaxXIbIH W3
dbunnanos (B Teicsiuax pyOseit) Gupmbl onpeensoT CiaeIyINM 00pa3oM:

B; B, Bs
A 3 4 2,5
A 4,5 6,5 3,5

CocraBbpTe Ul PYKOBOJCTBA 3aBOJa ONTHMAJbHBIA IUIAaH MEPEBO30K M 3aKa30B TPAHCIIOPTHHIM
¢dupmam. OnpeenuTe HAUMEHBIIYIO BO3SMOXHYIO CYMMapHYI0 CTOMMOCTb IIEPEBO30K.

OtBet: ApeH0BaTh 6 TPY30BUKOB NEPBOH (PUPMBI, OMH U3 KOTOPBIX HAIPABUTH B MEPBBIN (rITHAI
U 5 BO BTOPOii, 5 Tpy30BUKOB BTOPO (prpMbl (Bce HAPAaBUTh B MEPBbIM (Quinan) u 4 rpy3oBUKa
TpeTheil pupmbl (Bce HApaBUTh BO BTpOpoH ¢uinai). MUHIUMaIbHBIE pacxoasl 54, 5 TeIc. pyO.

4. Jlns obecriedeHUss aBTOHOMHOIO OTOIUIEHMs 4 TOCTUHUI] MCIOJB3YIOTCS 3  IyHKTAa,
MOCTABJIAIOMUX TOIUIMBO. [IOTpEOHOCTH TOCTHHUI] B TOIUTMBE, BO3MOXKHOCTH ITYHKTOB TOCTaBKH
TOMJMBa (B TOHHAaX) M CTOMMOCTH (C Y4Y€TOM JIOCTAaBKM) OJHOM TOHHBI TOIUIMBA B KAXKAYIO
TOCTUHUILY U3 COOTBETCTBYIOIIMX NYHKTOB ITOCTABKU (B ThICSIUYax py0Jieil) mpuBeeHb! B TabIUIIE:

I'octrauma 1 I'octrawua 2 I'octuawuma 3 T'octuaunna 4 | Bo3MmosxkHOCTH

MYHKTOB
IMOCTaBKH
TOIJINBA

ITynkT 1 0,3 0,4 0,5 0,3 900

ITyHKT 2 0,5 0,4 0.7 0,8 300

ITynkT 3 0,4 0,3 0,5 0,4 600

[TorpeGHOCTH 350 450 400 500
TOCTUHHUII B
TOIIJINBE

Chopmynupyiite 3amady JTUHEHHOTr0 HPOrPaMMHUPOBAHUS, KOTOPYIO HEOOXOAMMO PELIUTh s
BbIOOPA ONTUMAJILHOTO IJIaHA CHA0KEHMSI OTACJIEHUIN TOIIMBOM.

5. 3aBoj BBINTyCKaeT JBE MOJEIM AaBTOMOOWJEW: olHy — Oojiee TOpOryro, a BTOpylo — Oonee
neméByro.  Ha  3aBoge  paGoraer 1000  wHekBammbunupoBaHHBIX  pabouux u 900
KBAJTM(HUIUPOBAHHBIX, KaXKJIOMY H3 KOTOpBIX ormiaunBaercs 40 pabouyMx YacoB B HEEIIO.
Nsroronenune omHoit moporoir monenu TpeOyeT 30 yacoB HekBanmuduimpoBaHHoro U 50 dacos
KBaJTM(HULIHUPOBaHHOTO Tpyna. M3rotoeneHue onHoil Oonee neméBoil moaenu Tpedyer 40 yacos
HekBanuuuupoBaHHoro u 20 4YacoB KBaJIU(UIMPOBAHHOTO TpyAa. 3aTpaThl Ha CHIPbE U
KOMIUIEKTYro1ue coctapisitoT 500 nomtapoB Ha oHY AemEByro Monenb U 1500 nomnapoB Ha oHY
6onee noporyro. CymMMapHble 3aTpaThl 3aBoJa Ha ChIphE U KOMIUIEKTYIOIIUME HE JOJKHBI
npesbimath 900 ThIC. T0/UTapoB B Heento. Pabouue, ocyliecTBIAIONNE JOCTABKY aBTOMOOMIEH
MOTYT 3a0upaTh He Oosiee 210 aBTomMoOMIIeH B JIeHb U paboTatoT 5 nHel B Henemo. OqHa MOJENb
(6onee noporasi) mpuHocuT 3aBony 1000 nosutapoB uuctoit mpubsLH, a BTopas — 500 mommapos.
Kaxoit 00M HeenpbHOTO BBIITYCKa MOJIEIEH Ka)XI0TO THIAa MOKHO TOPEKOMEHI0BaTh 3aBOIY?




OtBer: Beimyckath 375 Mojeneil meporo tuma u 675 mozeneit Broporo tuna. Makc. [IpuObuib
712500 mommapos.

6. B HEKOTOpPOM MaIlIMHHOM LIEHTPE IPOU3BOJATCS JIBa THUIA W3/EIHI, IPUUYEM Ha IIPOU3BOJICTBO
U3JIeNusl epBoro Tuma 3atpayuBaercs 10 MuUHYT pabodyero BpeMeHH, a Ha eAMHUILY BTOporo — 12
MuHyT. CymMmmMapHOe pabodee BpeMs MAIIMHHOTO IeHTpa coctaBiseT 2500 MuHyT B 1eHb (paboThl
MOTYT OCYIIECTBIISITHCS MapajyieIbHO Ha HECKOJbKHX OTIEIbHBIX MaliuHax). Bo3MoxxHo
NPEBBIIIEHHE 3TOr0 Paboyero BpEMEHH, HO B 3TOM CIIydae 3a KaXIYI0 JOTOJIHUTEIbHYIO MUHYTY
npuAcTcs goraduBath 50 1eHToB. B onuH pabounii 1eHh AOMYCTUMO TPou3BoAuTh oT 150 10 200
SVHHMII W3JIeINA MEepPBOro TUMA, HO HE Oojee 45 eawHWI BTOporo Tuma. J[0XO0J OT mpomaxu
€UHULBI [IEpBOr0 THUNA COCTaBiseT 6 A0UIApOB, a BTOporo tuma — 7.5 nosmapoB. CocTaBbTe
ONTUMAaJIbHBIM JHEBHOM IUIAH BBINYCKAa u3Aenuid. YTO NpOM30HAET, €Cau CTOUMOCTh 3a
JIONTOJTHUTEIbHYIO MUHYTY BO3pacTéT 110 1.5 momiapos?

Ortger: Bbinyckarh 200 uzaenuii neporo tumna U 45 u3aenuidl BTOpOro Tuna, Mcnoiab3yro 40 MUHYT
JOTIOTHUTEIBHOTO paboyero BpemMeHH (Ha 4 enuHunbsl BTOoporo THma). Eciu croumocTthb
JIOTIOJIHUTEIIbHOW MUHYTHI YBEJIMYMBAETCS, TO JIONOJHUTEIBHOE BpeMs HE HCIIOJIb30BaTh.
[IpousBoauts 196 uznenuit neporo u 45 U3aenuii BTOPOro THUIIA.

3AHATHE M 4. Oowan xapakmepucmurka Memooos OUHAMUYUECKO20 NPOZPAMMUPOCAHUS
1. lana TpaHcriopTHas cxema (pacCTOSIHUS MEKIy COCETHUMU y3JlaMU yKa3aHbl YUCIIaMU B KM).
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Haiinute nnuny kparyaiiiiero Mapuipyra ot yHkTa A 10 nmyHkra B.

2. Ilyctp Ha cxeMmMe yKa3aHO KOJMYECTBO JOCTOIIPMMEUYATEIIbHOCTEM Ha JAaHHOM MapIpyTe.
CocraBbTe OSKCKYPCHOHHBIA MapmipyT oT A 10 B MakCUMU3MPYIOUIUH  KOJIHMYECTBO
JIOCTOIPUMEYATEIbHOCTEN, BCTPEYAOIIMXCS 110 JOPOTre.

3aoaua 06 onmumanvHom pacnpedenenuu compyoOHUKo8 no npoeKmam

B Tabnuue ykaszaH 10X01, KOTOPBIH NPUHOCAT MPEANPUATHUS P HHBECTUPOBAHUU B HUX CYMM,
YKa3aHHBIX B JIeBOM cToJ01e. CocTaBbTE ONTUMAIbHBIN IJIaH PACIPEIETICHHS KaUTAIOBIOKEHUH
MEXY TpeMs NPEANPUITUIMH, TP KOTOPOM OyZIE€T TOCTUTHYT MAaKCUMAaJIbHBIA JOXO/.

a) Mmeercs kanuran 10 Teic. 701apoB

O0béM Joxon (TeIc. py0.)

kanuTayioBNio)keHn | IIpenmpusatu | Ilpennpusatu | Ilpennpustu | Ilpennpustu | Ilpeanpustu

¥ (TBIC. 10JUTAPOB) el e2 e3 e4 e5
1 1,5 2,1 1,6 1,3 1,4
2 3,1 3,5 3,1 3,6 3,2
3 6,4 6,2 6,3 6,4 6,3
4 8,0 7,8 7,4 7,4 8,0
5 9,5 9,5 9,6 9,2 9,5
6 11,8 12,9 11,7 11,5 13
7 11,8 12,9 11,7 11,5 13,5
8 11,8 12,9 11,7 11,5 13,5

6) Umeercs xanurtan B 400 Teicsy pyOiieit.

O0BeEM Joxon (TeIC. py0.)
KaIlUTal0BJI0KEHUN [Tpennpustue 1 [Ipennpusitue 2 [Tpennpustue 3
(TBIC. pYO.)

100 71 75 81

200 157 168 162

300 246 243 243

400 324 322 321

OtBer. Bnoxuth 200 THIC. BO BTOpOoe U 200 ThIC. B TpeThe. [Ipnbnutb 330 ThIC.



7. Ilyctb B pupme paboTaeT N COTPYTHUKOB PAaBHOM KBAIM(UKALIMH. KaXIOMY U3 KOTOPBIX (71100
HECKOJILKHM OJTHOBPEMEHHO) MOXHO MOPYYUTh BHITTOJIHEHHE HEKOTOPBIX BUIOB PabOT (3aKa30B).
JIOXOIHOCTH OT BBHIMOJIHEHUS 3aKa3a MEHSETCSI, B 3aBUCHMOCTH OT TOTO, CKOJIbKO COTPYAHHUKOB
OJIHOBPEMEHHO 33JIeICTBOBAHO B €T0 BBIIOJHEHUU. DTH U3MEHEHUSI HE JTMHEWHBI U 3a/IaHBbI C
MOMOIIIbIO TabJIHUI (TO, YTO HAYMHASL C HEKOTOPOTO KOJMYECTBA JOXOAHOCTD MEPECTaET BO3pacTaTh
03HAYAET, YTO BBIIIOJIHEHUE IAHHOTO 3aKa3a He TPeOyeT CTOJb OOIBIIOT0 KOJINYEeCTBa
coTpyaHuKoB). CocTaBbTe ONTHMAIBHBIN IIJIaH PaCHpeeCHHs COTPYAHUKOB, TIPU KOTOPOM
obecrnieueH MaKCUMaJIbHBIA JOXO/I:

a) O011ee KOJIMYECTBO COTPYAHUKOB paBHOo N = 10

Kommaecto JHoxon (TeIC. pyo.
COTPYJIHHKOB 3aka3 1 3akas 2 3aka3 3 3aka3 4 3akas 5
1 0,5 0,1 0,6 0,3 1,0
2 1,0 0,5 1,1 0,6 1,2
3 1,4 1,2 1,2 1,3 1,3
4 2,0 1,8 1,4 1,4 1,3
5 2,5 2,5 1,6 1,5 1,3
6 2,8 2,9 1,7 1,5 1,3
7 3,0 3,5 1,8 1,5 1,3
8 3,0 3,5 1,8 1,5 1,3
9 3,0 3,5 1,8 1,5 1,3
10 3,0 3,5 1,8 1,5 1,3
0) O0mIee KOJIMYECTBO COTPYAHUKOB paBHO N = 40
KonmuecTro JHoxon (TeIC. pyo0.)
COTPYAHUKOB | 3aka3 | 3aka3s 2 3akas 3
10 35 20 22
20 69 75 71
30 132 120 145
40 167 158 150

3AHATHE No 5. Cemeevte menoonl u mooenu
| 3amaya MUHUMHA3AINH IEpEBA PACCTOSTHUN

Hana cems. Tpebyemcs onpedenums MUHUMATLHYIO CYMMAPHYIO ONUHY 6emeell, C8A3bl8aAIouUX
8ce GepuiUHbL Cemu.

AJITOPUTM pelIeHHus.

.1 BeiOpaTs mpousBosibHO y3ei ceTr. COeTMHHUTH €T0 C Y3JI0M, HMEIONUM MUHHUMAJIbHYIO
BEPIIMHY BETBH JI0 BBIOPAHHOTO y37a.

1.2 BeiOpath cnenyromuil y3ei, UMUK BETBb ¢ MUHUMAJIBHOM BETMUMHON 10 YXKe
COEIMHEHHBIX Y37I0B. B ciyuae paBeHCTBa paccTOSTHUI BBIOpPAaTh MPOU3BOILHO OJIMH U3 Y3JI0B.

1.3 Ecau Bce y31bl COEIMHEHBI, TO 3a7a4a pemieHa. B npoTHBHOM ciiydan NepenTH K I1.2

1l 3amaua kpaTyalIero pacCTOSHMSL.




Hana cems. Haiimu nyms om Ha4anvbHo20 Y314 K KOHEUHOMY, UMEIOWUL HAUMEHbULYIO 00U)I0
NPOOONIHCUMETILHOCHID.

AJITOpUTM penieHus.

n.1 OmpenensieM HayaJbHBIN Y3€Jl KaK 3JIEMEHT ITOCTOSIHHOTO MHOXKECTBA M TIPHITUCHIBAEM €My
Benmuuny U= 0.
OmnpenensieM 3JIEMEHTHI COCETHETO0 MHOXKECTBA KaK BEPIIUHBI, JOCTHKUMBIC U3 ITOCTOSHHOTO
MHOECTBA.

1.2 OnpenensieM BEININHY Ui=Ui+Cy,
rae U; —BeaM4nHa y3J1a HOCTOSHHOTO MHOXeCTBa; Cjj —BeJIMYMHA BETBU | —> |.
Haxonuwm y3en ¢ MuHEManbHbM U;.

n.3 TlpucoenuHseM y3ei | K BeIUYUHE MOCTOSHHOTO MHOXecTBa. CoxpaHseM BETBb I—>] W
BBIYEPKUBAEM OCTAIbHBIE BETBHU, COCTUHSIOIINE Y3JIbI TOCTOSIHHOTO MHOXECTBA.

n.4 OrmnpenensieM COceHEE MHOMKECTBA, KOTOPOE MOYKHO JOCTUTHYTh M3 BEPUIMH MOCTOSIHHOI'O

MHOKecTBa. Eciii Takoe MHOXKECTBO OMpeAeNuTh Heb3s, TO 3ajada pelieHa. B mpoTuBHOM
Cily4ae MepexoauM K 1.2,

11l 3agaya MAKCHMAJILHOTO IIOTOKA B CETH.

Hana cemo, kasicoas 6emeb KOmMopou umeem onpeoeienHyro nponyckuyio cnocobnocmso Cij 6
npamom u oopamnom Hanpasnenuu. B oowem cnyuae Cij# Cj;.
Tpebyemcs onpedenums MAKCUMATILHO B03MOICHBII NOMOK 8 IMOU cemu U3 HaYaIbHO20 V31d 8
KOHEYHDbII].

AJITOPUTM peLIeHUs.
n.1 Onpenenum Npou3BOJIBHBIA MyTh OT UCTOKA K CTOKY. Eciu Takoi myTh ONpenenuTh Helb3s,

TO 3aJia4ya pCuICHa.

1.2 B BIOpaHHOM MyTH ONpeessieM BETBb C MUHUMAJIbHONW MPOMYCKHON CIIOCOOHOCTBIO.

O6o03HaunMm ee uepes C.

n.3 YMeHbIIaeM MpOIyCKHbIE CIIOCOOHOCTH BETBEH BBIOPAHHOTO MyTH Ha BeanuuHy C B MpsMoM
HalpaBICHUU W YBEJIUYMM IPOIMYCKHBIE CHOCOOHOCTH BETBEH BBLIPAHHOTO MYTH B
oOpaTtHOM HanpasieHuu Ha BenuuuHy C. [lepexoqum k 1.1.

IV MeToa KpUTHYECKOTO ITYTH.

Jana cems, komopas npedcmagisem cooou uz0opajicenue KoOMnieKca
83AUMOCBA3AHHBIX pabom. Bemeu npedcmasnsaiom coboii pabomol, 6enuduHa 8emeu-
onumenbHocmb pabomel. Bepuiunvl Hazvlearomes cobbimusamu u A6IAIOMCI MOMEHMOM



7.

3asepuienus acex pooom, 6X00AUWUX 8 6EPUIUHY U HAYATLO0 8CeX pAOOm, BLIXOOAUUX U3 6EPUIUHDL.
Hatimu munumanshwiii cpox 3a6epuieHus KoMniekca paoom.

Jlyis petieHus 3a1a91 BBOSTCS MapaMeTPhl COOBITHI U padoT.

1. PaHHMIi CPOK HACTYIUIEHHS COOBITHS |: IOKAa3bIBAE€T CaMblii paHHHU (0XKHMIACMBI) CPOK

HACTYIUICHHsI COOBITHS ¥ BBIYUCIIAETCS 110 GOpMyIIe:
ET,-:max {ETi+tij},

rae ETj- panHmili cpok HacTyIUICHUs COOBITHS INpPEAIIECTBYIOLIEro coObITUS J, lj — Bpems

BBINIOJHEHUS paboTsl | — j, ET1=0.

2. Tlo3mHuii CpOK HACTYIJICHHS | — 3TO CaMblil MO3JHHI CPOK, B KOTOPBIA MOXET HACTYIIMTH
COOBITHE | JUIS TOTO, YTOOBI HE COPBAJICS CPOK BBINOJIHEHHS BCEr0 KOMILIEKCa padoT.
Haxoautcs no ¢popmyie:

LTi= min{LTj -tij},

rae LT;-mo3aqHuii CpoK HACTYIICHHS COOBITHS |, CIEIYIOMIETO 3a COObITHEM |
LTion = EThan,

3. Kpuruueckuii cpok — 3TO MHUHHMAIBHBIH CPOK, 3a KOTOpBIA OyIeT BBIINOJHEH BECh
KoMIUIeKC paboT. OH ompenensercss KPUTUIECKUMHU paboTamMu —paboTamu, TPEOYIOIIMMHU
HauOONBIIMX 3aTpaT BpeMeHU. Kpurndeckue pabOTHI ONPENeNsoTCS KPUTHUECKHUMU
COOBITUSAMH I, TSI KOTOPBIX

ETi = LTi

IlepeyeHb OCHOBHOW W [ONOJIHHUTEJbHON y4eOHOI sJuTeparypsbl, UHTepHeT-pecypcosB,

HeO0XO0AUMBIX /IJISl OCBOEHMSI JUCIUNJIMHBI

OcHoBHas JiMTeparypa

1. CoxomnoB I'.A. JIuneiiHble 1ENOYUCICHHBIC 3aa4l ONTHUMHU3alMK : yuel. mocodbue. — M.:
NH®PA-M, 2017. — 132 c. (http://znanium.com/bookread2.php?book=514697)

2. Bamexkun, A. H. Matemarnueckne METOJIBI U MOJICTH B SKOHOMHUKE : yaeOHoe mocobue / A.
H. Bamekun, B. FO. KBauko, E. B. IlapskoBa ; noa. pea. E. B. [lapekoBoii. — M.: PI'VII,
2019. - 158 c. - - Texcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1194065.

3. PeikoB B.B. OcHoBBI Teopuu maccoBoro ooOcimyxuBanus (OCHOBHOW Kypc: MapKOBCKHE
MOJIeTI, METOJbl MapKoBH3aluu) : yuyeOHoe mocodue / B.B. Prikos, /[.B. Ko3sipeB. —
Mocka : HWH®PA-M, 2021. — 223 ¢ (Pexum gocryma. - URL:
https://znanium.com/catalog/product/129032)

4. amkuh, A. C. MateMatnueckiue METOJbI U MOJCIIM UCCIEAOBAHUS ONepaluii : yueOHUK /
AC. lankusn, B. A. lllankun. — M. : Jlamkos u K°, 2019. — 398 c. — Pexxum nocryna: . —
URL.: https://biblioclub.ru/index.php?page=book&id=573373

JlonmotHUTEIbHAS JIUTEPATYPA
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M.: KVYPC, HHAIL] NH®OPA-M, 2016. - 384 C.
(http://znanium.com/bookread?.php?book=521453)

2. Manyrua B. A. KonuyecTBeHHBIN aHaiW3 B SKOHOMHKE U MEHEIKMEHTE: YUYeOHUK /
Manyrun B.A., ®aneesa JI.H. - M.:HUL[ UTHO®PA-M, HUL] UHDOPA-M, 2017. - 615 c.
(http://znanium.com/bookread2.php?book=558504)

3. IHamkwa, A. C. 3ajauu ¢ pemICHUSMH 10 BBICIICH MaTeMaTHKE, TCOPUU BEPOSITHOCTEH,
MaTEeMaTHYECKON CTaTUCTUKE, MATEeMaTHIECKOMY MPOTpaMMHUPOBaHUIO: yueOHOe mocobue /
A. C. lankun, B. A. lllankun. — M : JlamkoB u K°, 2020. — 432 ¢. — Pexum goctyna:
URL.: https://biblioclub.ru/index.php?page=book&id=573151
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Pexxum nocrymna: — URL: https://biblioclub.ru/index.php?page=book&id=114541

5. benpko 1.B., Mopo3zosa .M., Kpumranosud E.A. Teopust BeposTHOCTEH, MaTeMaTHYECKas
CTaTHCTUKA, MaTEeMATHYECKOE MpOorpaMMHpoBaHue: YueOHoe mocobme. — M.: HUI]
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