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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucuunnuna «MeTonbsl 3KOHOMHMHM PECYPCOB» OTHOCHTCS K JUCUUIUIMHAM YacTH,
dbopMupyeMoil ydaCTHHKaMH 00pa30BaTeNbHBIX OTHOIICHHH, biioka 1. Jlucuurmimasl (MOIyIHN)
Monynsa «MareMatndeckoe MOJAETUpOBaHUE B MPOGECCHOHATBHOW NEATENbHOCTHY y4eOHOro
IUIaHA OCHOBHOM NPOQecCHOHATBHON 00pa30BaTeNbHOM MPOrpaMMbl BBICIIEIO 0Opa30BaHUS —
mporpaMmbl  OakajaBpuara 1o HampaBieHuro noarotoBku  44.03.05 Ilemaroruueckoe
oOpa3oBaHue, HampaBlIeHHOCTb (mpodwmib) oOpazoBaTenbHON mporpammbl  «I'eorpadus.
buonorusy», ounoit hopmbl 00yUISHUS.

JucuuruiiHa onupaercs Ha pe3yiabTaTel  00y4deHHs, C(OPMHpPOBAHHBIE B paMKax
muctumind - OCHOBBI  MaTteMaTudeckod o0pa®oTku uHpopMmanuu, OCHOBBI SKOHOMHUKH U
TEXHOJIOTMM BaXXHEHIIMX OTPacied X0351CTBA.

PesynpTaThl  M3ydyeHHMS ~ AMCHMIUIMHBL  SBJISIFOTCSA ~ OCHOBOM I8 IPOXOXKIECHUS
IIPOU3BOJCTBEHHON NPAKTUKU «lIpenaumiomuas npakTuka» U IPOXO0KICHUs TOCYIapCTBEHHOU
WUTOTOBOM aTTECTALUU.

1. IlepeyeHb MUIAHHUPYEMBIX PpPe3yJbTaTOB 00y4YeHUs1 (00pa3oBaTeIbLHbBIX
pe3yJbTAaTOB) MO AUCHUILIAHE
Leab0o  oCBOGHMS  IUCHUIUIMHBI  TMOATOTOBKA  y4uTeNs K  MPENofaBaHHUIO

Ipo(heCCHOHANIBHBIX MPEAMETOB, [TOATOTOBKA K ONTUMAJIbHOMY HCIIOJIb30BAHUIO MAaTEPUAIbHBIX
U TPYIOBBIX PECYPCOB.

3agaveli  OCBOGHMSI JUCLUUIUIMHBI  sIBJIsieTCS  (OpPMHUpPOBaHME YMEHUM  pellaTh
ONTUMM3AIMOHHBIE TPOPECCUOHANbHBIE 3a/ayH, TIy0Xe O3HAKOMHUTCS C SKOHOMUYECKUMU
MeTOoaMH, C(OPMHUPOBATH MPEACTABICHUE O POJIM MAaTEMATUYECKUX METOIOB B AKOHOMHKE, B
ONTUMAJIFHOM HCIIOJIb30BAHUEM PECYPCOB (IKOHOMUYECKUX U IPUPOJHBIX ).

B pesynbrare ocBoeHMsI IporpaMMbl OOYy4aroIIUIiCs AOKEH OBJIAJETh CIENYIOIIMMU

pedynbratamMu  oOydeHus (B TaOmUIlE MPENCTaBICHO COOTHECEHHE 00pa3oBaTeNbHBIX
PE3yJIbTaTOB 00YUYCHHUS 110 TUCHUILUIMHE C MHAMKATOPAMU JOCTHIKCHUS KOMIICTCHIIN):

KomMnerennus u OO6pazoBaTenbHbIC PE3YIbTAThI TUCHUTLTUHBI
WHIUKATOPHI € (aTamb! HOpMUPOBAHUS JUCITUTUIHHBI)
JTOCTHKEHUA B 3HaeT Ymeer Bnaneer
JUCIUTLINHE

VK-1. Cnocoben

OCYIIECTBIISITh TOHUCK,

KPUTUYECKUM aHaJIu3

51 CHHTE3

uH(popMaluuy,

MPUMEHSITh

CUCTEMHBIH  TTOIXOJ

IS peueHus

MOCTaBJICHHEIX 3a7a4

YK-1.6. 3naer. | OP-1. 3naer meroawl | OP-2. Ymeer

ApryMEHTHPOBAHHO 000CHOBAaHHOTO ONpeAesITh

dbopmupyet NPUHATUS  PEIICHUM, | MPaKTUYECKUE

COOCTBEHHOE apryMEHTHPOBAHHOW | MOCIEACTBUS

CYy)XKICHHE U OIEHKY | OLIEHKH UH(pOopMaluKu | MPUHIMAEMbIX

uH(popMaluuy, pelIeHuil Ha OCHOBE

MPUHUMAET MaTEeMaTHYSCKHUX

000CHOBaAHHOE Mozeen

pelieHue.

YK-1.7. Vmeer:

Onpenenser




MIPAKTUYECKUE
MOCJIEACTBUS
IIPEJI0KEHHOT O
peLIeHHUs 3a/1a4n

YK-2. Crocoben
ONpEeIEeTATh KpyT
3a1a4 B paMKax
IMOCTaBJICHHOM LU U
BBIOMPATH
ONTHMAJIbHBIE
CIOCOOBI UX pEIICHHUS,
HUCXOs u3
JIEUCTBYIOLIUX
MIPABOBBIX HOPM,
UMEIOIIHNXCS PECYPCOB
Y OTPaHUYCHUM.
YK-2.2. Onpenensier

pecypcHoe

oOecrieuenne I OP-3. 3Haer OP-4. YMmeer

JIOCTHIKEHMUS MaTeMaTU4eCKHE OIICHUBATh PUCKU U

MOCTaBJICHHOMN LIEIH. METO/Ibl OTIPEICTICHUS OTpaHUYCHUS B

YK-2.3. OuenuBaer U OLIEHKH pelieHnn

BEPOSTHBIC PHUCKU U HEOOXOIMMOI0 MOCTaBJIEHHBIX 3a7a4

OTpaHUYCHUS B pECypCHOTo Ha OCHOBE MOJCICH

pEIICHUHN obecreyeHus

IMOCTaBJICHHEIX 3a/a4.

2. O0beM JUCHUIUVIMHBI B 3a4YeTHBIX e€IUMHHMIAX ¢ YKa3aHMeM KoOJU4YeCTBA

aKajeMMYeCKHX 4YacOB, BbIJIeJE€HHBIX HA KOHTAKTHYI paldoTy oO0ydawuuxcs ¢
npenojaaBarejeM (M0 BHIAAM Y4YeOHBIX 3aHATHI) M HA CaAMOCTOSTEJIbHYIO PpadoTy

00y4Yar M XCH
YueOHbIC 3aHATHUS
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3. Conep:xxanue THCHUILUIUHBI, CTPYKTYPHPOBAHHOE 1O TeMaM (pa3aeiaM) ¢ yKa3aHueM

OTBCJACHHOI'0 HA HUX KOJIN4YE€CTBA aKaACMU4Y€CKUX YaCOB U BU/10B y‘-lGﬁHbIX 3aHATHI

3.1.

U 61008 YUEOHBIX 3AHAMUILL

Ykazanue mem (pa30ere) U OMBEOCHH020 HA HUX KOJIUYECMEA AKAOEMUUECKUX YaACO8




KomuuecTBo vacoB o ¢hopmam
OpraHu3ay 00ydeHHs
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3a7a4M Ha ONTUMM3ALMIO UCTIOJIb30BAHUS PECYPCOB 2 4 ) 10
JluHeitHoe mporpaMMHUpOBAaHME B  ONTHUMHU3AIUU 5 10 20
HCIIOJIb30BAaHUS PECYPCOB
JrnHamuyeckoe mporpaMMHpPOBaHUE B ONTHUMHU3ALUU 4 6 10
HCIIOJIE30BAaHUS PECYPCOB
Hroro: 12 20 - 40

3.2. Kpamkoe onucanue cooeprcanus mem (pazoenos) OUCUUnIUHDL

Kpatkoe cogepxanue kypca
1. 3agaun Ha ONITUMU3ALIMIO UCIIOJIB30BAHUS PECYPCOB
[IpuMepsl 5KOHOMHYECKUX 3a/lad Ha ONTUMM3ALUI0 C OIPAHMYECHUSIMU B BHUJE PABEHCTB U
HepaBeHCTB. [locTpoeHne MareMaTH4eCKOM MOJIeT U ONpeleeHUE IIeJCBOM (PYHKIUU.
WutepaktuBHas (opma — ypok Auckyccusa. TpaHcHopTHasl 3agada, 3ajada 00 ONTHMAaIbHOM
Ha3HAYCHMH. 3ajada pPaIlMOHAILHOTO KCIOJIb30BaHUs pecypcoB. JIluHeliHOe W HETWHEWHOe
IIPOrPaMMHUPOBAHHUE.
2. JInneiHOe MpOrpaMMHPOBAHUE B ONTHMHU3AIUH JIESITETHHOCTH
I'paguueckue  MeToAbl  pEUIEHHMs  OSKOHOMHYECKHMX  3ajJady. AHamu3  Mojened  Ha
YYBCTBUTEIBHOCTb.
I'pagoananuTrueckuil MeTOJ pelleHus 33hay JMHEHMHOTro MNporpaMMHpOBaHUsA. AHaIU3
YYBCTBUTEJIBHOCTH MOJIENM K U3MEHEHUsIM orpaHnyeHuil. Tenesble crommoctu. I'paduuecknit
METOJ pelIeHMs 3ajad AUCKPETHOIo INporpaMMHupoBaHus. VHTepakTHBHas ¢opma: pelieHHe
3a/1a4 JIMHEMHOro MpOrpaMMHUPOBAHMS C TOMOIIBIO KOMIBIOTEPHBIX Hporpamm. CuMILIEKC-
METO/]] B ONITUMU3ALIHH.
3. JlunamMuyeckoe MporpaMMHUpPOBaHKUE B ONTUMHU3ALUU 1€ATEIbHOCTH
[lenn u 3amauu AMHAMHMYECKOTO IpOorpaMMupoBaHus. OCHOBHBIE 3Tallbl PEIICHUS METOAOM
JUHAMHYECKOr0 MporpamMmupoBaHus. Mnes oOpaTHON NPOrOHKH, MPUHIMI ONTUMAJIbHOCTU
bemnmana. [lpumepbl NpUMEHEHHMs JAMHAMUYECKOTO IPOrPaMMHUPOBAaHHSA K 3aJade o
HaXOXJ/IEHWU KpaTyalllero myTH, 00 ONTUMAaJIbHOM MHBECTHPOBAaHUHU. YPOK — JIelOBas Urpa.
[TpunsTHe pemeHns 00 ONTUMAILHOM HHBECTUPOBAHUH.

4. TlepeyeHb Yy4eOHO-MeTOAUYECKOI0 oOOecleYeHHs] [JIsl CAMOCTOSITeJIbLHOW PpPadoThl
00y4aroIMXCH M0 JUCHMUIIIIMHE

CamocTosTenbHas paboTa CTYAEHTOB SBJISETCSl 0c000i1 Gpopmoii opraHu3ai yaieoGHOro
mpolecca, TMpPEACTaBIsIomAs Cco0Ol  IUIAHMPYEMYl0, IO3HABaTeNbHO, OPraHMU3alMOHHO |
MCTOANYCCKHU HaIpaBIIEMYIO ACATCIBHOCTL CTYACHTOB, OPUCHTHPOBAHHYIO Ha AOOCTHKCHHEC
KOHKPETHOTO  pe3yjbTara, OCYIIECTBIsIEMyl0 0e3 MpsAMOH  TMOMOIIM  IpernojaBaTes.




CamocrosTenbHas paboTa CTYIEHTOB SIBISIETCS COCTaBHOM 4acThio yuyeOHOH pabOThl U MMeEeT
IeJIbI0 3aKpeIUIeHHe M yriIyOJIeHHEe TOJyYeHHBIX 3HAHWH W HABBIKOB, TOMCK M IPUOOpETEeHUEe
HOBBIX 3HAaHUi, a TAK)KE BBINOJIHEHHE YUEOHBIX 3aJJaHUH, TIOATOTOBKY K MPEICTOSAIINM 3aHATUSIM
u o9k3ameHy. OHa mpexycMaTpuBaeT, Kak HpaBWiIo, pa3paboTKy pedepaToB, HamucaHue
JIOKJIA/IOB, BBIMIOJIHEHHE TBOPYECKUX, WHAMBHUIYAIbHBIX 3a/laHU B COOTBETCTBUHU C y4eOHOM
pOrpaMMOil (TEMaTHYECKUM IUIAHOM M3Y4eHUs AUCHHUIUIMHBI). TeMa /Ui Takoro BBICTYIUICHHS
MOET OBITh TPEJIOKEHA IMpernojaBaTeieM WM Ku30paHa caMHM CTYJSHTOM, HO MaTepuail
BBICTYIUICHHUSI HE JOJDKEH TyOJMpoBaTh JIEKIMOHHBIN Marepuan. PedepaTuBHbIi MaTepHuad
CIIY’)KUT JIOTIOJIHUTENIbHOW MH(pOpManueil st paboTbl Ha MPAKTUYECKUX 3aHATUSAXK. OCHOBHAs
1eJb TAHHOTO BU/Ia paOOTHI COCTOUT B 00YYEHUH CTYACHTOB METOJ[aM CaAMOCTOSATEIILHON pabOThI
¢ ydeOHbIM MaTepuasioM. J[JIsi TIOMHOTHI YCBOCHHUSI TEM, BHIHECEHHBIX B MPAKTHUYECKUE 3aHSTHUS,
TpeOyercsi paboTa ¢ mepBoucToyHMKaMHu. Kypc mpemycMmarpuBaeT caMOCTOSTEIbHYIO paboTy
CTYZIEHTOB CO CIIEIMaNbHONW JsuTeparypoil. Cienyer OTMETUTh, YTO CaMOCTOSTENbHas padoTa
CTYZICHTOB PE3yJbTaTHUBHA JIMIIb TOT/A, KOTJa OHA BBIOJIHSACTCS CUCTEMATHYECKH, TNITAHOMEPHO
U LIeJICHAIIPABIICHHO.

3agaHus Ui CAMOCTOATENFHOM  paOOThI  IpEeAyCMaTpHBAalOT — HCIIOJIB30BAHUE
HEOOXOJMMBIX TEPMHUHOB W TMOHATHH 1O mpobiematuke Kypca. OHHM HaleIMBAalOT Ha
NPaKTHYECKYI0 paboTy MO MPUMEHEHHIO M3Y4aeMOro MaTepHaja, MOUCK OMOIMorpaduueckoro
MatepHala 1 AJIEKTPOHHBIX HCTOYHUKOB WH(GOPMAILINH, WIUTIOCTPATUBHBIX MaTEPUAIOB. 3aJaHus
IO CaMOCTOSITENILHOW paboTe [aroTcs MO TeMaM, KOTOpble TPEOYIOT JIOMOJHHUTEIHHOM
popaboTKH.

OO0umii 00beM C€aMOCTOATENBHOM pPabOThl CTYAEHTOB IO JMCLUIUIMHE BKIJIIOYAET
AyJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOSATEIBHYIO padOTy CTYACHTOB B TEUEHUE CEMECTpA.

AynuTopHas caMOCTOATeNbHas padoTa OCYIIECTBISIETCS B (hOPME BBIOTHEHUS TECTOBBIX
3aJaHuid, Keic-3a/1a4, MHCbMEHHBIX IPOBEPOYHBIX pPA0OT TO AUCHUIUIMHE. AyIUTOpHAs
caMocTosATeNIbHas paboTa obecrieyeHa 0a30ll TECTOBBIX MaTepUalIOB, KeWc-3a/1ad 1O pasJesiam
JVCIIATUTAHBL.

BreaynuTopHasi caMoCcTosATeNbHas paboTa OCyLIecTBIsieTcs B hopMax:

- IOATOTOBKH K YCTHBIM JOKJIaJaM;
- IOJIrOTOBKA K 3aI[UTE MPOCKTA;
- peleHue 3a1a4 o AUCHILIHHE.

OC-1. CamocTosiTesqibHasi paboTa
CocTaBbpTe MaTeMaTHYECKYIO MOJEIb 3aaun (MaKkcuManbHO 12 6amioB)

Bapuanr 1.
B  ¢upme paboraer 120 corpyaHukoB Bblcmied  kBanupukanmu w180

HEKBAJM(UIIMPOBAHHBIX COTPYIHUKOB. @UpMa BBINOJIHSAET 3 MPOEKTa, HAa MEPBBIA U3 KOTOPBIX
Tpebyetcst 70 paboTHHKOB, Ha BTopoil 140, Ha Tpetuii 90. I1epBblif mpoekT He TpeGyeT BICOKON
KBaJM(UKALMY, TO3TOMY TPHU BHINOJIHEHUH JAHHOTO 3aKa3a paboueMy Jr000i KBanudukanuu
HaM noTpedyercs omnatuth 40 pabounx yacoB. Bropoil u TpeTHii NpoeKkT KBaIu(pUIUpOBaHHbIE
pabouue BBINOJHAT TOpa3io ObICTpee, YeM HeKBaIM(PUIUPOBAHHBIC: NP BHIMOJIHEHUH BTOPOTO
MPOEKTa HaM MPUIETCSA OTUTAYMBATH 25 4acoOB KaXKJIOMY KBaTU(UIIMPOBAaHHOMY padbouemy u 90
4acoB — HeKBaIM(UIUpPOBaHHOMY. [IpyM BBINOJHEHHWH TpPETHEro MpPOEKTa HaM MNPUAETCS
omnaynBath 30 4YacoB  KaxaAoOMy KBaIM(QHUIMpoBaHHOMY M 70 4YacoB  KaXIOMY
HekBanu(uuupoBaHHoMy  pabouemy. CocTaBUTh  ONTUMAIBHBIA  IJaH  Ha3HAuYCHHH,
MO3BOJIAIOIINNA MUHUMU3HPOBATh PACXOJIbl Ha 3apIuiaTy, €CIM 3apIuiaTa KBaJu(UIMPOBAHHOTO
pabouero cocrasiser 200 pyOueit B uyac, a HekBanupuuupoBanHoro — 100 py6Oneit B uac.
CKOJIbKO COCTaBAT MUHUMAJIbHBIE PACXObl Ha 3apILIaTy MPH BBHIOJHEHUH TaHHBIX IPOEKTOB?

OC-2. 'pynnoBoe HHTEPAKTHBHOE 32 JaHHE.



CryneHTbl pa30HBalOTCAd HA MUKPOTPYIIBI 10 3-4 YenoBeKa B 3aBUCHMOCTH OT KOJIMYECTBA
CTYAEHTOB B TPYIIIE, U MOJIy4aroT 3aJaHue pa3paboTaTh MIaH-KOHCIEKT IPOCBETUTEIBCKOIO
WIM pa3BIIEKaTEIbHOIO MEPOIIPUSTHS 10 TEMATUKE JUHAMHUYECKOTO IIPOrpaMMHUPOBaHUs
(MakcuMabHO 12 6aioR)
IIpumepHBIE TEMBI:

1. lnHaMU4YeCKOE MPOTrPaMMHUPOBAHKE B PEIICHUN KaIPOBBIX 3a/1a4

2. JInHaMHYECKOe IPOTPaMMHUPOBAHIE B MHBECTUPOBAHUH

3. Jlunamuueckoe mporpaMMUpOBaHKE B 3ajaue O 3aMeHe 000py10BaHUS

4. luHaMU4eCcKoe MPOrpaMMHPOBAaHUE B 3aJ1a4e€ O 3arpy3Ke TPAHCIIOPTHOTO CPECTBA

- CocTaBJeH MIaH-KOHCIIEKT MEPOIIPHUATHS, BKIIFOUAIONIUH 33729y THHAMUYIECKOTO
IIporpaMMHUpOBaHus 1o TeMme (8 6aIoB)

- CaMOCTOSITeThHO HAWJICH TOTIOJTHUTENLHBIA MaTepUall 1o TeMe, COCTaBIICHA TPE3CHTALIUS
(momostHUTENBHO 1-4 GaIOB)

OC-3. KonurpoJubHasi pabora
IIpumepHbIii BApHAHT:
1. B Tabnuue ykazaH 10X0/, KOTOPbIM IPUHOCAT NPEANPHUATHS IPU UHBECTUPOBAHUH B
HUX CYMM, YKa3aHHBIX B JIEBOM CTOJIOLIE:

O06béMm Jloxon (TbIC. pyo.)
KaIlUTaJI0BJIOKEHUI [Ipenmnpusitue 1 [Ipennpustue 2 [Tpennpusitue 3
(TBIC. PYO.)

25 11 15 13

50 32 29 38

75 43 38 48

100 64 57 62

Nmeetcs kanutan B 100 teicsu pyOseli. CocTaBbTe ONTUMAIBHBIN TUIaH paclpeleeHUs
KAMUTAIOBIIOKCHUN MEXAY TpeMs MPEANpHUSATUIMHU, TMpPU KOTOPOM OyJIeT JOCTUTHYT
MaKCUMaJIbHBIA TOXOJ
2. B opraHmzannu conmaipbHON momommu padortaer 120 coTpynHHKOB BhIciIel kBamupukammu u 180
HEKBATM(UIIMPOBAHHBIX COTPYIHUKOB. @UpMa BBIMOTHSET 3 MPOEKTa, Ha MEPBbIA U3 KOTOPBIX TpeOyeTcs
70 pabotHukoB, Ha Bropoil 140, Ha Tpetuit 90. llepBhIif poekT He TpeOyeT BHICOKOH KBaTM(UKAIIWH,
MO3TOMY IpPH BBHINOJHEHWH JAHHOTO 3aKa3a paboueMmy J00OH KBanu(pHUKaLIUKM HaM MOTpedyeTcs
omnatuth 40 pabounx dYacoB. Bropoli W TpeTwil mpoekT KBadu(UIMpOBaHHBIE PabOYHME BBITOIHAT
ropasio ObICTpee, YeM HEKBAIM(HUIMPOBAHHBIC: MPH BBHIMOJHEHHA BTOPOTO MPOEKTa HaM MNPUAETCS
omjayuBaTh 25 4YacoB  KaXAOMY  KBalupUUUpOBaHHOMY pabodemy u 90 yacoB —
HEKBATM(GUIIMPOBAaHHOMY. [Ipu BBITOTHEHWH TPETHETO MPOEKTa HaM NpUAETCS orutadnBath 30 wacos
Ka)XXJIoMy KBaJTupHUIUpoBaHHOMY H 70 4acoB KaxJIoMy HekBaiupuiupoBaHHoMy pabouemy. CocTaBUThH
ONTUMAJIbHBIH IUIaH Ha3HAYEHHUH, O3BOJISIONINI MUHUMHU3HPOBATH PACXO0/Ibl Ha 3apIliaTy, €Cliv 3apIuiaTa
kBanuuIupoBaHHOTrO padouero cocrasiset 200 pybneit B ac, a HekBamduimpoBanHoro — 100 pyOeit
B yac. CKOJIBKO COCTaBAT MUHUMAJIbHBIE PACXO/bI HA 3apIUIATy TP BBITIOJHEHHH JJaHHBIX TPOCKTOB?

IlIpumepnovie memot

1. 3amaun HETMHENHOrO MPOrPaMMHUPOBAHNUS B YIIPABICHUH IIEPCOHATIOM

2. KBagpaTtuunoe nporpamMmupoBanue. [loHsTHe 0 KBaipaTUYHBIX U OUIMHEHHBIX (hopMax.

3. IlonoxuTenbHO-OmpeieEHHbIE KBAAPAaTUUHbIE (OPMBI, YIJIOBbIE MUHOPHI U crocol Skoou
NPUBEJCHUS KBAJIpPaTUYHOM (POpMBI K KaHOHHYECKOMY BHAy. OmpeneneHHe MaKCUMyMOB M
MUHUMYMOB C TIOMOIIIbIO MaTpHI] SKOOH.

4. JIuneiHble onepaTopsl B 9KOHOMUKE

5. IlpumeHeHne cOOCTBEHHBIX 3HAUEHUN K OI[EHKE peHTa0eIbHOCTH MTPOU3BO/ICTBA

6. MeTo/1pl AMHAMUYECKOT0 NMPOrPaMMHPOBAHUS B PEIICHUH 33/1a41 O 3aMEHE 000Py10BaHUS

7. CeTeBoe MIIaHUPOBAHUE U COCTABJIIEHUE PACIIHCAHUI.

8. Teopust urp B ynpaBiaeHUH KaJpamu.




ﬂ]l}l CamMoCcmoaAmenbHoll NO020MOBKU K 3aHAMUIAM RO 0ucuunﬂuuepel<omendyemc;l
UCnoJb3o06ambs yueﬁno-memoduuecxue mamepuaiiol:

1. I'myxoBa H.B., YepeBarenko O.M. JluneliHoe mporpaMMHUpOBaHUE B YIPABICHUU
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5. IlpumepHble OlleHOYHbIe MATepHaJbl /I NPOBeJeHHs] TeKYIIero KOHTPOJIs
yCIeBAeMOCTH M MPOMEKYTOUYHOM aTTeCTANNMH 00y4aIOIMXCHA M0 IMCUUILIHHE

Opranusanus u NpoBe/ieHUe aTTeCTAllMH CTyAeHTa

®I'OC BO B coorBercTBUM ¢ mpuHLMIamu bBonoHckoro mpouecca OpHUEHTHPOBAaHbI
IIPEUMYLIECTBEHHO HE Ha cOooOIIeHue 00ydaroleMycs KOMILIEKCA TEOPETUYECKUX 3HAHWi, HO
Ha BbIpabOTKy y OakajiaBpa KOMIIETEHLIIUH — JMHAMUYECKOro Habopa 3HaHUM, yMEHUH, HaBBIKOB
N JIMYHOCTHBIX KadCCTB, KOTOPLIC IIO3BOJIAT BBIITYCKHHKY CTAaTb KOHKprHTOCHOCO6HI)IM Ha
PBIHKE TpYyJia U YCIEIIHO NPO(eCcCHOHAIBHO PEaTn30BbIBATHCS.

B npouecce onenkn 6akanaBpoB HEOOXOAUMO UCTIOIB3YIOTCS KaK TPaIUIMOHHBIE, TAK U
MHHOBAI[MOHHBIE THIbI, BUJIBI U (GOpMBbI KOHTpOJs. [Ipy 3TOM MOCTENEHHO TpaIULMOHHbIE
CPEICTBAa COBEPLICHCTBYIOTCSA B pYCJ€ KOMIIETEHTHOCTHOTO IIOJX0Ja, a HWHHOBAaLMOHHbIE
CpeZCTBa aIalITUPOBAHBI JUIsI IOBCEMECTHOTO IPUMEHEHUS B POCCUIICKON BY30BCKOM MpaKTHKE.

e nmpoBeneHusi arrecTallMd — IPOBEpPKa OCBOEHHUS 0OPa30BATEIbHOW MPOTPAMMBI
JUCLUTUIMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTENbHBIX PE3YIbTATOB.

IIpomeskyTouHasi aTrecTanMsi OCYLIECTBISIETCS B KOHIE CEMECTpa U 3aBeplIacT
W3Y4YEHHUE AMCLMIUIMHBL, MOMOTaeT OLEHUTh KPYIHBIE COBOKYINHOCTH 3HAHMW W YMEHUH,
(dbopMHUpOBaHKE ONIPEACIICHHBIX KOMIIETEHITUH.

ONEHOYHBIMHA CpPEACTBAMH TEKYIIETO OLEHUBAHHUSA SBJSIFOTCS: JIOKJIAQA, TECThl TIO
TEOPETUYECKUM BONpOCaM JUCHUIUIMHBI, 3alllUTa NpakTUYecKux pador u T.m. KoOHTpoib
YCBOGHHsSI MaTepuaia BEIETCS pErysipHO B TEYEHHE BCErO CEMeCTpa Ha TPAKTHYECKUX
(ceMUHapCKUX, 1a0OPATOPHBIX) 3aHATHUSX.

Ne CPEJCTBA OLLIEHUBAHU, OO0pa3oBarenbHbIe
H/H HCHOJIB3YEMBIC JIJId TCKYIIETO OLICHUBAHUA IMOKA3aTEIA pGSyJ'II)TaTBI HHCHHHHHHBI
(hopmupoBaHKSI KOMIIETEHITUU
OueHo4HbIe cpecTBa ISl TeKyueii arrectauun | OP-1. 3Haer METO]IbI
OC-1 Camocrostenbhas pabota 000CHOBAHHOTO MPUHATHUS PELICHUH,
OC-2. UnTepakTuBHOE 3a1anue. Jlenosas urpa. apryMeHTHPOBaHHOM OLICHKH
OC-3. KoutponpHas pabota MHpOpMALIHH.
OP-2. YmMmeer OIIpEACIIATh
Oueno4nbIe cpeacTBa AJIsl HPOMEKYTOUHOM | ypakTiueckue OCTEeICTBHIS
arrecranuu MIPUHUMAEMbIX PELICHUH Ha OCHOBE
3a4eT (IK3aMeH) MaTeMaTHYEeCKUX MoJeneH
OC-4. 3a4er B popMe yCTHOTO cOOeCeIOBaHUS | OP-3.  3paeT  MAaTeMATHUYECKHE




0 BOTIpOCaM METOZBl  OTPENENICHUs] M  OLEHKHU
HE00X0IMMOTO pPECYpPCHOTO
obecrieueHus
OP-4. Vmeer oueHuBaTb PUCKU H
OTpaHUYCHUS B peleHUH
MOCTABIICHHBIX 3a/lad Ha OCHOBE
MoJeei

Omnmncanue OLCHOYHBIX CPCACTB H HCO6XO,Z[I/IMOFO O60py,HOBaHI/I$I (I[eMOHCTpaI_[I/IOHHOFO
MaTepI/IaJIa), a TaK XC Ipoucaypbl U KPUTCPpHUHU OLCHUBAHUA HWHIAUKATOPOB AJOCTHIKCHUA
KOMHCTCHHI/II;'I Ha pa3/IMYHbIX 9TallaX UuX (bOpMI/IpOBaHI/Iﬂ B IIpOLECCE OCBOCHUA O6p&30BaTeJ'IBHOI\;I
nporpammbl  IIpPCACTABJICHBI B CDOHIIG OLCHOYHLIX CPCACTB JId TCKYLICTO KOHTPOJIA
YCIICBACMOCTHU U HpOMeX(YTOqHOﬁ arrecraguu 110 JUCHHUIIIINHE.

Mamepuanwi, ucnovzyemole 011 MEeKyuie20 KOHMPOs yCResaemocmu
o0yuaruwuxca no OucCyunIuHe

Marepuains! Uit Opra=u3aliy TEKYIIEN aTTECTAllUU IIPEACTABIICHBI B I1.5 IPOTPaMMBI.
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Mamepuanst, ucnov3yemoie 01 RPOMEHCYMOUYHO20 KOHMPOJIA YCRECAeMOCHU
odyuarowuxca no oucyuniune

OC-4 3auyer B popMe yCTHOTO co0eceJOBAHUSA MO BONIPOCAM
IlepeyeHb BONIPOCOB K 3a4eTy

ITocTpoeHne MaTeMaTHYeCKUX MOJENEH NPU PEIIEHUMH S3KOHOMUYECKHUX 3a/1a4.
Omnpenenenue 1eneBor QyHKIUU.

3aaya ONTUMHU3ALUHU HCIIOIb30BaHUSI ChIPbSL.

TpancnopTHas 3a1a4a U METO/IbI €€ PELICHHUS.

['paduueckuii MmeTox pelieHns 3a1a4 ONTUMHU3ALUH.

CuMIuIeKc-MeTOo/1 PU PELICHUHU 3a/1a4 ONTUMU3ALINH.

DKOHOMUYECKHE U YIIPaBJICHYECKHE 3a7auH, TPEOYIOUIHE [EIOUYNCICHHOCTH PEIICHHH.
[ToMHOCTBIO M YACTUYHO 1EJIOYUCIICHHBIE 3a/1a4U.

Mertoxa ["'omopu (0TCeKaromux MmIOCKOCTEH).

Merto BeTBEN U IPaHULL.

. enu v 3a7a4u TMHAMHAYECKOTO MPOTPAMMHUPOBAHHSI.
. OCHOBHBIE 3Tallbl PEIIEHNS METOIOM TNHAMUYECKOr0 TporpaMMupoBanus. Mnes

00paTHOW MPOTOHKH.

. HpI/IHIII/IH OIITUMAJILHOCTH bennMana B JAUMHAMHUYCCKOM IMPpOTrpaMMHUPOBAHUH.
. HpI/IMeHeHI/Ie AUHAMHUYCCKOIr'0 IpOrpaMMHUPOBAHUS K 3a/1a4C O HAXOKACHUN

KpaT4yauuiero myTH.

[TpuMeHeHre AMHAMUYECKOT0 MPOrpaMMHUPOBAHUS K 3a7a4e 00 ONTUMAIbHOM
MHBECTUPOBAHUHU.

[TprMeHeHMe TMHEHHBIX ONepaTOPOB K aHANIN3Y peHTabenbHocTH. Monensb JIeoHTheBa.
OnTumu3zanus o HeCKoJIbKUM KputepusiM. Meroa [lapero.

B KOHIEC U3YUYCHUA JUCHUIIIIMHBI IIOJABOJATCA UTOTH pa6OTBI CTYACHTOB Ha JICKOHHUOHHBIX U
MPAKTUYCCKUX 3aAHATUAX ITYTEM CYMMUPOBAHUSA 3apa6OTaHHLIX 0aJlJIoB B TCUCHUE ceMecTpa.

Kpurepun oneHuBanus 3HAaHUH 00y4al0IIMXCS 110 JMCHUIIIHHE




Dopmuposanue 6a1TbHO-PEUMUH20801 OYeHKU pabombl 00yUaAIOWUXCS

ITocemenne Pab6ota Ha
ITocemenune
N MPAKTUYECKUX | MPAKTHYCCKUX | 3ader
JIEKIIAI .
3aHATHI 3aHATUAX
Paz0aimioBka 1o 6x 1=6 10x 1=10
152 6ama 32 6amta
7 BUJIaM PaboOT 0aoB 6aJuIoB
cemecTp | CymmapHBIT 6 6auioB 16 6aimoB 168 6amna 200 6anmoB
Makc. 0ar max max max max

Kpumepuu oyenusanus pabomol 0byuaroue2ocs no umo2am cemecmpa

Bananl (2 3E)
«3a4TECHO» ooxee 100
«HE 3aU4TCHO» 100 1 meHee

6. MeToanyecKue yKazaHus /Uil 00y4aIOUIUXCS 110 OCBOCHHIO THCIMIIIMHBI

VYcnennoe u3ydeHue Kypca TpeOyeT OT oOyJaromuxcsi MOCEIICHUs JIEKINM, aKTUBHOMN
paboThl Ha NPAKTUYECKUX 3aHATUSAX, BBIIOJHEHHS BCEX Y4YEOHBIX 3aJaHMil mpernojaBaTes,
O03HAKOMJICHHsI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuch JeKHUU — OJHa U3 (POpM aKTHUBHON CaMOCTOSATENIBHOM paboThl 00ydaroluxcs,
TpeOytoliasi HaBBIKOB M YMEHMsI KpaTKo, CXEMaTHYHO, IIOCJIEI0BaTEIbHO U JIOTUYHO
(UKCUpPOBaTh OCHOBHBIE MOJIOKEHUS, BBIBOABI, 000011eHUs, HOPpMYIUPOBKH. B KoHIlE Jekuuu
MpenoiaBaTelib OCTaBIseT BpeMs (5 MHHYT) I8 TOro, 4TOObI OOy4aromuecs HUMeTu
BO3MO>KHOCTb 3aJ]aTh YTOUHSIOIME BOIPOCHI 10 U3y4yaeMOMY MaTepuany. M3-3a HenocTarouHoro
KOJINYECTBA ayJUTOPHBIX YAacOB HEKOTOpbIE TEMbl HE YIAE€TCS OCBETUTh B IIOJHOM OOBEME,
II0O9TOMY TpENojaBarellb, IO CBOEMY YCMOTPEHHUIO, HEKOTOpBIE BOIPOCHI BBIHOCHT Ha
CaMOCTOSATENILHYIO Pa0OTy CTYJEHTOB, pEKOMEHYS Ty WJIM MHYIO JuTeparypy. Kpome storo, mis
JY4IIEro OCBOEHUs Marepuaja M CHUCTEMaTW3allud 3HAaHWH 10 JUCHUIUIMHE, HEO0O0XOJMMO
MOCTOSIHHO pa30uparh MaTepuaibl JIEKIUI 10 KOHCHEKTaM W y4eOHbIM mocoOusiM. B ciydae
HEOOXO0AMMOCTH 00paIaThCs K MPErnoiaBaTellto 3a KOHCYIbTalueH.

IToaroroBka K NpakTH4YeCKUM 3aHATHSAM.

ITpn moaroTroBke K NMPAaKTUYECKUM 3aHATHSAM CTYAEHT AOJDKEH HM3YYHUTh TEOPETUYECKUI
MaTepHuai 1o TeMe 3aHiTUs (MCHOJIb30BATh KOHCHEKT JEKIMH, U3YYUTh OCHOBHYIO JIUTEpATypy,
03HAaKOMUTbCS C JOMOJHUTEIBHON JIUTEPaTypOH, TP HEOOXOIMMOCTH JTOMIOIHUTD KOHCIIEKT, Jiesast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHBIX HCTOYHHKOB). B ciiyuae 3arpyaHeHui,
BO3HUKAIOIIMX NPU OCBOCHUM TEOPETUUECKOro MaTepHaia, CTYAEHTY clielyeT oOpaiarbcs 3a
KOHCyJIbTalluel K mpenojaBarento. Vs Ha KOHCyNbTalMio, HEOOXOJMMO XOpOIIO IMPOAYyMAaTh
BOITPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauane npakTH4eckoro 3aHATHs IIPEo1aBaTelb 3HAKOMUT CTY/IEHTOB C TEMOH, Orjamaer
IUTaH IIPOBEICHUS 3aHATHS, BBIIACT 33JaHus. B TeueHHe OTBEIEHHOIO BPEMEHU Ha BBINOJIHEHHE
paboThI CTYAEHT MOKET OOpaTUTHCS K MPENoaBaTellio 3a KOHCYJIbTallel Win pa3bsicHeHusiMU. B
KOHLIE 3aHSATHS IPOBOJUTCS IIPUEM BBITIOJIHEHHBIX 3aJaHuil, coOeceJOBaHHE CO CTYICHTOM.

Pe3ynpTaThl BHIIOIHEHUS IPAKTUYECKUX 3/1aHUI OIIEHHWBAIOTCS B 0aJllax, B COOTBETCTBHHU C
OaITbHO-PEUTUHTOBOI CUCTEMOI yHUBEpCUTETA.

IL1aHbI IPAKTHYECKUX 3aHATHH

3AHATHE M 1. 3apaun auHeitnoro nporpamvuposanus (3J11I)
1. CocTaBuTh MaTeMaTU4YECKUE MOJEIHU CIEAYIOMNX 3aa4 JMHEHHOTO MPOrpaMMHPOBAHUSI.




1.1. ®upma BeIIyCKaeT 1Ba BUAA NPOAYKTA B J€Hb. [IpON3BOICTBEHHBIN NPOIECC COCTABIAET
430 MuHYT B JeHb (5 MECATUMHHYTHBIX TIEPEPHIBOB MPHU BOCHMH YacOBOM pabodem nHe). st
U3TOTOBJIICHHS €AMHUIIBI MPOYKTA IMEPBOTO BUAA TPEOyeTcs OJJHa MUHYTA, a €AMHUIIBI BTOPOTO
— nBe MUHYTHI. [Ipoaykuuu nepsoro Buga tpedyercs He 6onee 300 equHMIl B I€Hb, @ BTOPOIO —
He Oonee 230 enuHun B AeHb. Peanuzanus eAUHUIIBI NPOAYKLUU IEPBOrO BHUJA IMPUHOCUT 2
Jojulapa 4yucTod mpuObLIM, a BTOporo — 3 posapa. KakoB onTuMasibHBIA IPOM3BOJCTBA,
MaKCHMU3HUPYIOIINUNA TPUObLIb, YEMY paBHAa MaKCUMaslbHas IPUOBLIb?

1.2. B nepBoii nepegaye umeerca 18 MUHYT pPeKJIaMHOTO BPEMEHH, a BO BTOpOWM — 12 MUHYT.
®upmMa UMeeT peKJIaMHbIE POJIUKU TPEX BUJOB, U HA OCHOBAaHUM aHAJIU3a PbIHKA CYUTAET, 4TO 13
MHUHYT BPEMEHHU JOJKHO OBITh OTBEACHO Ul JIEMOHCTPALMU POJMKOB, PACCUUTAHHBIX Ha
JIOMOXO035I€K, 7 MUHYT — JUIsl IEMOHCTPALIMU POJIMKOB, PACCUMTAHHBIX HAa MOJIOAEXKD, U 10 MUHYT
— JUIs AEMOHCTPALIMU POJIMKOB, PACCUUTAHHBIX HAa OM3HECMEHOB. M3BeCTHBI pelTHHIU mepenay:
IEPBYIO IIepeslady CMOTPAT cpeau Bcex jnomoxossiek 60 %, cpenn momonéxu — 50 %, cpenu
o6uznecmeHoB — 30 %; /Ui BTOpPOU Mepenayn COOTBETCTBYIOMINE peiTHHrU cocTapisitoT 40, 70 u
20 %. Pacnpenenure BpeMs I0Ka3a pPEKIAMHBIX POJMKOB MEXIYy IepeladamMu C LENblo
MaKCHUMM3alU1 BPEMEHH IIPOCMOTPA LEJIEBOH ay TUTOPHEH.

OtBet: Ponuk s nomoxossiek Bce 13 MHUHYT MOKa3blBaTh B IEPBOM Iepejade, pojuK s
MOJIOAEKN —Bce 7 MHUHYT BO BTOpOM mepenade. Ponuk ans OM3HECMEHOB MOKa3bIBaTh MO 5
MUHYT B KaXJ0U Iepenaye.

1.3. ®upma MOKET BBIIOJIHATH pabOThI ABYX TUIOB. [l BBIOJHEHUS OJHOTO 3aKa3a MEPBOTO
Tuna Tpedyercs oAUH UHKeHep, 16 pabounx U 9 TEXHOIOroB, a JUIsl BBIOJIHEHUS OJHOIO 3aKa3a
BTOPOI'O THIA — 2 UHXKEHepa, 6 pabounx U 7 TEXHOJIOroB. BhINoiIHEHHE 0IHOrO 3aKa3a MepBOro
TUNIA TPUHOCUT YHUCTYIO NMPHUOBUIL B 5 ThIC. pyO., a BTOporo — B 7 Thic. py0. dupma nama
00BsIBIICHUE O HaliMe Ha paboTy u mody4uia 15 3asBieHuii oT uHKeHepa, 96 — ot pabounx, 69 —
OT TeXHOJIOTOB. Kakoe KOJIM4YecTBO 3aKa30B MEPBOTO W BTOPOTO TUIA TpedyeTcs B3ATh (upme
JUId Makcumu3zanuu npudsuin? Kakoe KoJaMuecTBO COTPYIHHUKOB cliefyeT HaHATh? Yemy paBHa
MaKCHUMaJIbHO BO3MOXKHAsI MPUObLIH?

1.4. (4/3) Ha 3aBoxe ecth ABa KOpIyca M TpHU NyHKTa aBapuilHOW 3Bakyanuu. Bpems Ha
Nepexo/l U3 IEepBOro Koprmyca K IEepBOMY IYHKTY 3BaKyallUM COCTaBJISE€T 3 MHUHYTBI, KO
BTOPOMY — 4 MMHYTBI, K TpeTbeMy 2,5 MUHYTHL. [l BTOpOro KopIyca COOTBETCTBYOILHE
BpPEMEHHbIE 3aTpaThl COCTaBIAOT 4,5 MUHYTHI, 6,5 MUHYT U 3,5 MuHyTHl. B nepBom kopmyce
paboratot 600 yenosek, Bo BropoM — 900. IlepBbIif myHKT MoXxeT npuHATH 600 yeroBek, BTOpoi
— 500 wuyenosek, Ttpetuii — 400 uenoBek. CoCTaBUTH ONTUMANbHBIN IUIAaH 3BaKyalluH,
MUHUMU3UPYIOUIMH CyMMapHOe BpeMs, HeoO0X0AMMoe, YTOObl BCE COTPYIHUKHU 10Opajuch 10
IIYHKTOB 3BaKyaluu

Oteer: 200 COTpyOHMKOB M3 II€pBOTO KOpIyca HANpaBisAlOTCS B IepBbld IyHKT, 400
HaANpaBIAIOTCA B TPETUM MYHKT, U3 BTOporo kopmyca 400 yenoBek HampaBiiIeTcs B NEPBbI
nyHKT 1 500 Bo BTOpOi.

1.5 ([/3) ®upma BeImycKkaeT 1Ba BUIA U3ACIUMA. J[Js1 U3TOTOBIEHUS OJHOTO U3CIUS TIEPBOTO
BUa TpebyeTcs 2 KI MeTaija, a BTOporo Buaa — 4 kr meraimia. Vznenue nepBoro Buaa MOXKET
ObITH TIposiaHo 1o 1ieHe 30 ThIC. pyOIIeit 3a equHUIly, a BTOporo — mo 1eHe 20 Teicsy pyoren 3a
€IMHUIlY, TPUYEM TEpBOTO M3JENUs MOXKHO peanu3oBaTh He Oosee 40 enuHUI], a BTOPOro HE
6onee 20. Bcero umeercs 100 xr meramra. KakoB onTHManbpHBIA IJIaH IMPOU3BOJICTBA,
MaKCUMM3HUPYIOLIUH 10X0/1 OT MPOJaKU JAHHBIX M3/EJIHA, YeMy paBHa MakCHUMajbHas MPHOBLIb
noxon?

Otser: 40 n3nenuii nepBoro BUAa U 5 U3eNUil BTOpOro Buja npuHecyt noxoxa B 1 Muin.300 Teic.
pyOneit.

3AHATHE Ne 2. Ilepexoo 6 cucmemax 0zpanuyieHuil om pA6eHCME K HEPAGEHCHMEAM U
oopammno
Ne 1. [Ipueaute cucremy orpanudenuid 3JII1 (x1 > 0, x2 > 0) k cucTteme orpaHUYEHUN B BHUJIE
pPaBEHCTB:



a) 2x1+x2< 1
X1t X2<2
3x1t+x2< 8
—2x1+ 3x2>-9
4x1+ 3x2> 0.
0) 2x1— X2+ x3=2
—Xx1 +2x2+3x3=5
X1tX2—x3<4
—xX1+2x2+x32>1;
B) (1/3) 0 <2x1+x2<1
—Xx1+3x2< 2
X1+ x22>—4;
r)(n/3) x1<1
X2 <2
x1+x2<3
-1<x1—-x2<0.
Ne 2. Tlpueaute cucremy orpanuuenuit 3JIII (xi = 0) k cucremMe orpaHuyYeHUil B BHJE
PaBEHCTB:

X, +x, —2x; —xg =1
a) § X, =X, +X; +2x5 =2

X3 +3x, +x; —3x5 =3

Tx, —5x, —2x;, —4x, =8

—3x, +2x, + x; +2x, =3

0) 2x, —x, —x,—2x, =1 OmB.2+x220,3+x2-2x420.
— X, +x;+2x, =1

—X, +x,+2x, =3

x,—1x,+4x; +2x, =0
2x, —5x, +3x; +2x, + x5 =0
OTB. 7X2 — 4%x3 — 2x42> 0, -9%x2 + 5x3 +2x4>0
5x; —8x, +5x; +4x, +3x, =0

4x1—x2+x3+2x4+3x520

2x, +3x, —x;—5x, =0

Ax, +6x, +2x, —x, =0

r) N OTB.§X2+1—1X420,-9X420
2x, +3x, —5x; —14x, =0 8 4

10x, +15x, +3x; —7x, =0

3AHATHE Ne 3. Peuwienue 3a0au 1uneitnozo npozpammuposanusn 2paguuecKkum memooom

1. HaiiTn MakcuMaibHOE 1 MUHUMAJIPHOE 3HAUYCHHE 11eJIeBOM (DyHKIMH F mipu 3aaHHOM crcTeMe
OrpaHHuYeHU TpadoaHATUTHUECKUM METOJOM. YKa3aTh 3HAueHUs Xi, X2, ... (Xi > 0) mpu
KOTOPBIX JIOCTUTAIOTCS MaKCUMaIbHOE U MUHHUMAIILHOE 3HaUCHUE.

a) F = x1 +3x2

CucremMa orpaHU4YeHUI:

X1 t4x2>4

X1+Xx2<6

X2 < 2.



OtBet: Makcumym 10 B Touke (4, 2), MunumyM 3 B Touke (0, 1).
0)F=x2—X1

Cucrema orpaHuyeHU:

2X1—X2tXx3=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 orpaHuyeHH:

X1+ Xx2+x3=4

3x1—x2—-x4=0

2x2 —x1 > 0.

Otset: muaumyMm 4 B Touke (0, 0, 4, 0 wim (1, 3, 0, 0). Makcumym 28/3 B Touke (8/3, 4/3, 0,
20/3).

r) (1/3) F = 2x1 + 3x2

CucreMa orpaHUYEHU:

X2—-2x1+32>20

X1+x22>2

2x2 —x12 0.

OtBet: munumyM 14/3 B Touke (4/3, 2/3). Makcumym 7 B Touke (2, 1).
n) F=x1+2x

Cucrema OrpaHU4EHHI:

X1—Xx2<1

x1—2x2<1

OtBer: MunumyM 0 B Touke (0, 0). Makcumyma He CyIIECTBYET.
e)F=x1—-X%2

Cucrema OrpaHU4EHHMII:

1<x1+x2<2

2<x1—2x2<3

1<2x1-x2<2.

OTBeT: cucTeMa OrpaHNYCHUH TIPOTHBOPEUHBA.

3AHATHE Ne 4. Peuwenue npakmuueckux 3a0au zpaguueckum memooom
Pemmutey 3amaum 1.1. — 1.5 rpadoananutuueckum metoaoM. [Ipoananm3upoBaTh 3ajayu Ha
CTEINEeHb YyBCTBUTEILHOCTH K U3BMEHEHHSIM OTpaHUYCHUH.

3AHATHE N 5. CumniiekcHblil MmeToa pemenus 3JII1

1. Haiitu mMuHumyMm neneBod QyHKuuu F mpu 3agaHHOM cucTeMe OrpaHMYeHMH CHMILIEKC-
METOJIOM. YKa3aThb 3HAu€HUsl MEPEeMEHHBIX X1, X2, ... (Xi = 0) mpU KOTOPBIX AOCTUTAETCs
MUHUMAaJIbHOE 3HaYCHHUE.

a)F=Xx1—-X3

Cucrema orpaHuyeHH:

x1—2x2+x3=1

X1t 3x2+x4=2.

OtB. Muanmywm 3, B Touke (0, 1, 3, 0).

0) F=X1—X2+x3+ X4+ X5—Xs

Cucrema orpaHuyYeHHI:

X1+ x4+ 6x6=9

3x1+x2—4x3+2x6 =2

X1+2x3+X5+2 X6 =6

OtB. MuaumyM (-5), B Touke (0, 5, 1.5, 0, 0, 1.5).

B) (1/3)F = 5x1 — 10x2



Cucrema orpaHuyeHH:
—2x1tx2<1
X1+ x2< 2
3x1+x2<8
—2x1+ 3x22> 9.
OtB. Munumym — 27,5 B Touke (1.5, 3.5).
r) (n/3) F=X1—X2—4x3+5
Cucrema orpaHuyeHH:
X1+ X2 +2x3 <10
X1 —X2+x3<6
2x1+x2—x3< 8.
OtB. Munumym — 15 B Touke (0, 0, 5) umu (0, 3, 2).
n) F=3+4x1 + 5X2 —x3
X1—3x2+2x3< 4
3x2—2x1+x3<5
2x1—-3x2<3
OtB. Munumywm 1, (0, 0, 2, 0, 3, 9).
e)F=X1—2X2+x3+2
Cucrema orpaHuyeHHi:
x1—Xx2+x3=10
2x1 —x3+ x4 < 5.
OtB. MUHMMYM HE CYIIECTBYET.
2. Haiftu makcumym 1eneBodt (pyHkuumu F mpu 3amaHHONM cHcTeMe OrpaHWYeHH CHUMILIEKC-
METOJIOM. YKa3aThb 3HAU€HUsl MEPEMEHHBIX X1, X2, ... (Xi = 0) ImpU KOTOPBIX AOCTUIAETCS
MaKCHMaJIbHOE 3HAYCHHUE.
a)F=Xx1+x2
Cucrema orpaHuyeHHi:
x1—x2<1;
X2 —x3<1
x1+x3< 2.
OtB. Makcumym 3 B Touke (2, 1, 0).
0) F = 2X1 — X3+ x4
Cucrema orpaHu4YeHHI:
X1 —X2 +2x3+3x4<10
X1 — X3 + 2x4 < 8. OTB. MakcuMaJIbHOTO 3HAYEHUS HET.

3AHATHE Ne 6. CumniiexkcHbiii MmeTo pemenust 3JITT

PykoBozcTBO 3aBOjia 3aBO3UT HOBYIO ammapaTypy B /Ba ¢unuana A1 u Az. B nepsblif punmnan
Tpebyercs 6 arperaTtoB, BO BTopoil — 9. Bec kaxaoro arperara 3 ToHHbI. /{7151 mepeBo3ku Gpupma
MOYKET BOCIOJIb30BATHCS 3-TOHHBIMU I'PY30BUKaM TPEX HEOOIBIINX TpaHCIOPTHHIX Gupm Bi, B2
u B3, mepBble 1Be M3 KOTOPBIX pacroyiaraioT 6 Tpy30BHKamMH, a TpeTbsd — 4 Ipy30BUKAMHU.
JocTtaBky TpeOyeTcsi OCYIIECTBUTh B KpaTdailine CPoKd (TO €CTh HCIOJIb30BaTh I'PY30BUKHU
OJIHO M TOM ke (pUpMBbI IBaX /bl He pa3penaetcs). CTOMMOCTH MeperoHa Kaxaoro rpy30BUKa B
KaX/1blii 13 (unanos (B Teics4ax pyOsei) GUpMBbl ONpeeNsoT CIEAYIONMM 00pa3oM:

B1 B2 B3
Aq 3 4 25
Ao 4.5 6,5 3,5

CocraBbTe M1 pyKOBOJACTBA 3aBOJIa ONTHMAJIBHBIN IIJIaH NEPEBO30K M 3aKa30B TPAHCHOPTHBIM
dupmam. OnpenenuTe HAUMEHBIIYIO BO3SMOXHYIO CYMMapHYyI0 CTOUMOCTB TIEPEBO30K.

OtBet: ApeHnoBaTh 6 Ipy30BHKOB NepBOM (UPMBI, OJMH HU3 KOTOPBIX HANpPaBUTh B MEPBbII
¢wiman u 5 BO BTOpPOiA, 5 rpy30BUKOB BTOPO (UPMBI (BCe HApPaBUTh B MEPBBIN (uinan) u 4




Ipy30BHKa TpeThell pupMbI (Bce HAIPAaBUTH BO BTPOpoi (uiman). MuHUMaNbHBIE pacXxoasl 54, 5
THIC. pyOJL.

4. Nnsa oOecrieyeHUss aBTOHOMHOTO OTOIUIEHUS 4 TOCTHHHUI[ HCIOJB3YIOTCS 3 IIYHKTA,
HOCTaBJIAIOMUX TOMINBO. [IoTpeGHOCTH TOCTUHUI] B TOIJIMBE, BO3MOKHOCTH ITYHKTOB IIOCTaBKU
TOIUIMBA (B TOHHAX) U CTOMMOCTH (C y4y€TOM JOCTAaBKHM) OJHOM TOHHBI TOIUIMBA B KaXIYIO
TOCTHMHMIY M3 COOTBETCTBYIOIMX ITYHKTOB IIOCTaBKM (B TbhICsiuax pyOseil) HmpuBEICHBI B
TabauIe:

Toctuanma 1 | Toctuanua 2 | T'octuanna 3 | ['octunuma 4 | Bo3smoxaocTu

MTyHKTOB
MMOCTaBKHU
TOILITBA
[Tynkr 1 0,3 0,4 0,5 0,3 900
[Tynkr 2 0,5 0,4 0.7 0,8 300
[TynkT 3 0,4 0,3 0,5 0,4 600
[TorpebHocTH 350 450 400 500
TOCTUHUIL B
TOTLITUBE

Cdhopmynupyiite 3amady JIUHEHHOTO MPOrPaMMHUPOBAHUS, KOTOPYIO HEOOXOAWMO PEUIMThH IS
BbIOOPA ONTUMANILHOTO IJIaHA CHA0KEHHSI OTACNICHUIN TOIUTMBOM.

5. 3aBox BBIITyCKAaeT JABE MOJENM aBTOMOOWIEH: ofHy — Oojiee JOpOryro, a BTOpyIO — Ooiee
neméByro. Ha 3aBome paboraer 1000 HekBanuuIMpoBaHHBIX pabounx u 900
KBAJTM(UIUPOBAHHBIX, KAKAOMY M3 KOTOPBIX orutaunBaeTcst 40 pabodymx YacoB B HEAEIIIO.
HzroroBnenue oaHoi noporoit moaenu tpedyer 30 yacoB HekBanu@uIpoBaHHOro U 50 yacoB
KBaJIM(ULIMpOBaHHOTO Tpyaa. M3rorosienue ogHoi O6onee nemépoit moaenu tpedyer 40 yacos
HekBanuuuupoBaHHoro W 20 yacoB KBaNU(UIMPOBAHHOTO TpyAa. 3aTpaThl Ha CBIPHE U
KOMIUTEKTYIomue coctaBisitor 500 gomnapoB Ha oAHy naeméByro moxaenb U 1500 mommapoB Ha
onHy Oonee noporyro. CymMmapHbIe 3aTpaThl 3aBOJja HA CHIPhE U KOMIUICKTYIOIIUE HE JOJKHBI
npesbimath 900 TeIC. HOTApOB B Hepemro. Paboune, ocymecTBISIONINE TOCTaBKY aBTOMOOMIIEH
Moryt 3a0upath He 6omnee 210 aBTomoOMIIeH B AeHb U paboTatoT 5 aHei B Hegento. OqHa Moenb
(6ostee noporas) npuHOCUT 3aBoAy 1000 moyapoB yucToit mpuObLIH, a BTOpas — S00 moyuapos.
Kakoit 06bEM HeenbHOTO BhIITyCcKa MOJIENEN KaX/10ro TUIIa MOXKHO TOPEKOMEHI0BaTh 3aBOLy?
Ortger: BhINlycKaTh 375 mojaenei nepeoro tuna u 675 moaeneir Broporo tuna. Makc. [IpuGsuib
712500 nonnapos.

6. B HEKOTOpOM MalIMHHOM LIEHTPE MPOU3BOJATCS JABa TUIA U3EINNA, TPUUEM Ha TPOU3BOICTBO
U3JIeNus TIepBoro Tuma 3arpauuBaercs 10 MUHYT paOouero BpeMeHH, a Ha €AMHHUILy BTOPOTO —
12 munyt. CymmapHoe pabouee BpeMsi MaIIMHHOIO LeHTpa cocTaBisger 2500 MUHYT B J€Hb
(pa®oOTBI MOTYT OCYLIECTBIATHCS MapajieIbHO Ha HECKOJIbKMX OTJENbHBIX MAallIMHaX).
Bo3moxHO mpeBblllIeHHE 3TOro pabodyero BpeMEHH, HO B 3TOM CIy4yae 3a KaXIylo
JIOTIOJTHUTENbHYI0 MMHYTY mpuIETcs norutaunBarh 50 neHToB. B onun pabGounit neHb
JomycTUMO Tpou3BoAUTH OT 150 mo 200 emuHuIl w3nenui MEpBOro Turia, HO HE Oosee 45
€AMHMI] BTOpPOro Tuna. /J[oxox oT mpoaaku €IMHULBI IEPBOrO THIA COCTAaBIISIET 6 I0JIApOB, a
BTOpOro tumna — 7.5 nomnapos. CocTaBbTe ONTUMAIBHBIN JHEBHOM IJIaH BbIMycKa u3aenui. Yro
IIPOU30MAET, ECIIM CTOUMOCTD 3a IONIOJHUTEIBHYI0 MUHYTY BO3pacTeT 1o 1.5 nommapos?

Otger: BbimyckaTh 200 m3penuii mepBoro tuma U 45 u3nenui BTOPOro THMa, MUCHOJb3yr0 40
MHUHYT JIOTIOJIHUTEJIBHOTO pabouero BpeMeHH (Ha 4 equHMIBI BTOporo tuma). Eciu ctoumocth
JOTIOJTHUTEIbHOW MUHYTHI YBEJIMYMBAETCSA, TO JOIMOJHUTEIbHOE BpEMsI HE HCIOJIb30BaTh.
ITponsBoauts 196 n3nenunii nepsoro u 45 u3aenuii BTOporo THIA.

3AHATHE Ne 7. ]IBoficTBeHHbIE 32Ja4H JIMHEIHOT0 NPOrPAMMHPOBAHUSA

CocraBpTe IBOWCTBEHHYIO 3a7a9y JJIS 3a1a49H:

a) ®=—y1—2y>—3y3—> max a) ® =3y +2y>— min B) @ = S5y1 + 4y> —> max
y1>0,y2>0,y3>0, y1>0,y2>0, y1>0,y2>0,




-y +2y,-3y, <1 Ty, +2y, 214 4y, +3y, <24
2y, =y, —y; <-1 4y, +5y, 220 3y, +4y, <24

Pemnre 3a1a4un ¢ npuMeHEHUEM IBOMCTBEHHOI'O CUMILIEKC-METO/1a.

Ortser: a) Makcumym —11/5, y1 =0, y2 = 0.8, y3 = 0.2; 6) munumym 86/9, y1 = 7/27, y> = 8,27, B)
21617, y1=8/7,y2

@upma umeet nBa ¢pumana B Mockse (padoraer 10000 venosek) u Cankt-IlerepOypre (5000
yenoBek). dupma moaydaeT 3aka3bl Ha BeimojaHeHHe Tpéx npoekToB (111, I12, I13) B paznuyHbIX
ropogax. Ha mpoekt Il tpebyercs 4000 uenoBek, Ha I12 — 8000 uenosek, na I13 — 3000
yenoBek. CTOMMOCTh Ipoe3fa OJHOIO 4YeJIOBEKa JI0 KaXIOro M3 TOpOJ0B, B KOTOPBIX
HE00XO0MMO BBITIOIHATH MPOEKThI, 0T MockBbl U Cankr-IlerepOypra (B Thic. py0.) mpuBeaeHa B
Taduue:

Ilynkr ormpaBieHus I11 I12 113
/Ha3HAYCHUS

Mocksa 3 3 2
Cankr-IlerepOypr 6 5 1

CocraBbTe ONTHUMAJBHBI IUIAH HA3HAYEHHUS] COTPYJHUKOB, MHUHMUMHU3UPYIOIIMI CTOMMOCTH
npoesJa.

Otger: Ha nepsriii npoekt otnpasisiercs 4000 corpyaHukoB u3 Mockssel, octanbHbie 6000
COTPYAHMKOB M3 MOCKBBI HaIIpaBIAIOTCS HA BTOPOM IPOEKT, TAKKE HA BTOPOM IPOEKT
nHanpasistores 2000 genosek u3 Cankr-IlerepOypra, octanbubie 3000 HanpaBIsAIOTCA HA TPETUN
npoekT. MUHUMaIbHBIE PACX0/Ibl COCTABAT 43 MitH. pyOnei.= 1/7.

Ha 3aBoze pabotatot 70 corpyanukoB 1 kBanudukauuu u 130 — BTopoii. Umeetcs 4 Buna pador,
KOTOPYIO MOTYT BBIIOJIHATH BCE COTPYIHUKH, OJJHAKO IMPOU3BOAUTEIBHOCT UX TPYy/la pa3InydHa.
Yucras npulObLIb, KOTOPYIO MOXKET MOJIYYUTh 3aBOJ OT MCIOJIB30BAHMS COTPYIHHKA TaHHOU
KBaJTM(UKAIMY TIPH BBIOJHEHUN KaXKAOTO BUAA paboT (B Thicsdax pyOieit), a Takxke oOiee
KOJIMYECTBO COTPYJHUKOB, HEOOXOIMMBIX JIJIsl BHINOJHEHUS pabOT KaXKJ0ro BUA, PUBEICHBI B
Tabyuue:

PaboTe1 P1 P2 P3 P4
1 kBanmMuKaIys 3 7 3) 2
2 xBanuQUKaImsI 5 3 4 7
Tpebyercs (denoBek) 40 60 30 70

CocraBbTe ONTHUMAJIBHBIHN MJIaH HA3HAYEHUH, MAaKCUMHU3UPYIOLUI TPHUOBLIH.

OtBer: MakcumanpHass npuObuib 1240 Thic., Ha mnepBbli BuI paborel — 40 denoBek 2
KBaJM(UKAIUY, Ha BTOpoi BuA paboTel — 60 yenoBek nepBoil kBanupukanuu, Ha Tpetnil — 10
yesioBeK nepBoid u 20 4yenoBek BTOpOM KBanM(UKAUHM, Ha 4eTBEPTHIH — 70 uyenoBeK BTOpOM
KB (DUKALIHH.

3AHATHE Ne 8. Oowaa xapakmepucmuka memooos OUHAMUYECKO20 RPOZPAMMUPOEAHUS
1. lana TpaHcriopTHas cxema (pacCTOSIHUS MEKy COCETHUMU y3JlaMU yKa3aHbl YUCIIaMU B KM).
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Haiinure mmHy KpaTdaiiiero Mapmpyra oT MyHKTa A 10 nyHkTa B.

2. Ilyctp Ha cxeme yKa3aHO KOJMYECTBO JOCTOIPHMEUYATEIIBHOCTEM Ha JAHHOM MapIpyTe.
CocraBbTe JKCKYpCHOHHBIM Mapmpyr oT A a0 B MakcuMu3Mpyromumid KOJIHYECTBO
JIOCTOIIPUMEUATENBHOCTEN, BCTPEYAIOLIUXCS 110 T0pOre.

3AHATHE N 9 3adaua o nHaiime ce30HHbIX padouux
1. ITorpebHOCTH PUPMBI B CE30HHBIX pab0OUMX MpEACTaBIEHBI B TaOIUIIE:

Maii WroHb Wb ABrycr CeHTs10pb OxTs16ph

7 10 8 12 6 10




Peknama o Haitme oOxoautcs B 15 Thic.py0neil B Mecsi, 3apmiaTta padbouemy — 10 ToIc. pyoOneil B
Mecsil. [Ipu yBoJIbHEHHH BBITIJIAYMBACTCSI KOMITEHCAIHS S ThIC. pyoseir. CocTaBUTH
ONTHUMAJIbHBIN TUIaH HalMa.

2. Hexoropas typuctuyeckas pupma OoneHHMBAET MOTPEOHOCTH B THJaX CIEAYIOIIUM 00pazoM:
Ha Mail Mecsll — 5 4YenoBeK, Ha WIOHb — O YeJIOBEK, Ha HMIOJIb — 8 4elOBEK, Ha aBrycr — 4
YeJIoBeKa, Ha CeHTI0ph 6 uenoBek. ComepxkaHue U30bITKA pabodeit cuibl 00XoauTcs Gupme B
300 $ B MecsIl 3a KaXIOrO JIMIIHETO YelOBEKa, a HaéM paboyMx Ha MPOTSDKEHHU MecsIa
ooxomutcs B 400 $ B Mmecs (3a oObsaBacHHE 0 Haiime) roc 200 § B Mecsir 3a venoBeka (Ha
oOyuenne). CocTaBbTe ONTHMAJIbHBIN IUIaH HaliMa pabOYMX, MO3BOJIAIOUIMI MHUHMMHU3UPOBATH
pacxopl 10 HalMy.

3. (n/3) Honpsimuuk oneHMBaeT MUHUMAIbHBIC TIOTPEOHOCTH B pabodeil cuiie Ha KaXIylo U3 5
CIIEMYIONIUX Henemb: a) 5, 7, 8, 4 u 6 pabouux coorBercTBeHHO. CoziepkaHne N30bITKa padouei
cuiel ooxomutcs B 300 nmoyuiapoB B Henmenmo, a HaéM pabOYMX Ha MPOTSHKEHUW HeENenu
ooxomutcs B 400 $ (3a oObsiBeHne o Haiime) wiroc 200 $ 3a kaxaoro padodero B HEAEIIO.
CocraBbTe ONTUMANBHBIN MJIaH HaliMa pabovMX, MO3BOJISIONIMA MUHUMU3UPOBATH PACXOAbI 110
Haiimy.

0) pemuTh Ty K€ 3a/1a4y, €CJId MOTPEOHOCTH B pabodei cuiie cocTaBsT 6, 5, 3, 6 u 8.

3AHATHE Nel0. 3a0aua 06 onmumanbHom pacnpeoenieHuu compyoHuUKo8 no npoeKmam

B Tabnune ykazaH 10X01, KOTOPBIM NPUHOCAT IPEAIPUITUS TP UHBECTUPOBAHUU B HUX CYMM,
YKa3aHHBIX B JIEBOM cToJIOIe. COCTaBbTE ONTUMABHBIN TUIAH PACIIPEICTICHHS
KaIUTaJIOBIOKEHUN MEXKIY TPeMsl IPEANPUATUIMU, IPU KOTOPOM OyJEeT TOCTUTHYT
MAaKCHUMAJIbHBIN JOXO/.

a) Mmeercs kanuran 10 ThIC. 7OUIapoB

O0BeEM Hoxox (TeIC. py0.)
kanuTanoBiokeHu | [Ipennpusatu | [Ipennpustu | [peanpustu | [pennpuaru | Ilpennpusaru
i (TBIC. TOJIITAPOB) el e?2 e3 e4d 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
0) Nmeercs kanurtan B 400 Teicsu pyOseit.
O06béM Jloxon (TeIC. pyo.)
KaIlUTaJI0BJIOKEHUN [Ipenmpusitue 1 [Ipennpustue 2 [pennpusrtue 3
(TBIC. pYO.)
100 71 75 81
200 157 168 162
300 246 243 243
400 324 322 321

Ortger. Bnoxuthb 200 THIC. BO BTOpoe u 200 Thic. B TpeTbe. [Ipnobuis 330 ThIC.
7. IlycTth B hupme paboTaer N COTPYTHUKOB paBHOM KBaTU(UKAIIUU. KOXKIOMY U3 KOTOPBIX
(1100 HECKOIBKUM OJHOBPEMEHHO) MOKHO IMOPYYUTh BHIIOJHEHHE HEKOTOPBIX BUJIOB padoT
(3aka3oB). JI0XOAHOCTh OT BBIMOJIHEHUS 3aKa3a MEHSETCs, B 3aBUCMOCTH OT TOT'0, CKOJIBKO
COTPYJIHUKOB OJIHOBPEMEHHO 3311 ICTBOBAHO B €T0 BBIIIOJHEHUU. DTH U3MEHEHHUS HE JIMHEWHBI U
3aJ]aHbl ¢ TIOMOIIIbIO Ta0NHIL (TO, YTO HAUMHAS C HEKOTOPOT'O KOJIMYECTBA JOXOAHOCTh MepecTaéT
BO3PACTaTh 03HAYAET, YTO BHIMOJIHEHUE JAHHOTO 3aKa3a He TpeOyeT cTob O0JIBIIOro




KOJIMYECTBA COTPYAHUKOB). COCTaBbTE ONTUMAJIBHBIN IJIaH pacHpeleleHUs COTPYIHUKOB, IPH
KOTOPOM 00ecneueH MaKCUMAJIbHBIN JTOXOJ:
a) O011ee KOJIMYECTBO COTPYAHUKOB paBHo N = 10

KonunuectBo Hoxox (TeIC. py0.)

COTPYJIHHKOB 3akas 1 3akas 2 3akas 3 3aka3 4 3aka3 5
1 0,5 0,1 0,6 0,3 1,0
2 1,0 0,5 1,1 0,6 1,2
3 14 1,2 1,2 1,3 1,3
4 2,0 1,8 14 14 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

6) O61Iee KOMMYECTBO COTPYAHUKOB paBHO N = 40

KonmuecTro JHoxon (TeIC. pyo0.)
COTPYAHUKOB | 3aka3 | 3akas 2 3akas 3
10 35 20 22
20 69 75 71
30 132 120 145
40 167 158 150
7. IlepeyeHb OCHOBHOW U JONOJHUTEIbHOI yueOHOM JuTepaTypbl, UHTEepHET-pecypcoB,

HEe00XO0AMMBIX JJI OCBOCHHS JUCIUIINHDI

1.

2.

3.

OcHoBHas JuTepaTrypa
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https://znanium.com/catalog/product/944821 .

PeixoB B.B. OcHoBbl Teoprn MaccoBoro obciykuBanus: (OCHOBHON Kypc: MapKOBCKHE
MOJIeJIM, METOJIbl MapKoBu3aluu) : ydyeObHoe mocodue / B.B. Prixos, [I.B. Ko3sipes. -
Mocksa: UH®PA-M, 2021. - 223 c. (Beicmiee o6pazosanme). — ISBN 978-5-16-010945-
9. — Texkcr : anexrponHsIit. — URL: https://znanium.com/catalog/product/1290321
Benrtuens ( U. I'pekosa), E.C. Beenenue B uccnenoBanue omepauuit : [16+] / E.C.
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