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OBIIUE ITOJIOXKEHUA

KonTponbHast paboTa siBisieTcsl 0AHON U3 (HOpM ayIMTOPHOM M BHeaydH-
TOPHOM CaMOCTOSITENIbHOM pabOThl CTYJICHTOB U MOXET PEaJTU30BBIBATHCS KaK B
NMCbMEHHOM BHUJE TaK M C HCIOJIb30BAHHEM WH(DOPMALMOHHBIX TEXHOJIOTHHI U
CHEUATN3UPOBAHHBIX IPOIPAMMHBIX IPOIYKTOB.

KonTponbHast pabota oTpaskaeT CTEleHb OCBOCHMS CTYJECHTaAMH Y4eOHOTO
MaTepuraja KOHKPETHBIX pa3AesioB (TeM) AUCHUILTHH U odopmisieTcs B hopMe pas-
BEPHYTHIX OTBETOB Ha BOMNPOCHI, PACKPBITHS IMOHSATUMN, BBIIOJHEHUS YIIPAKHEHUH,
peleHns MPaKTUYECKNUX 3a1a4, CUTyallui, KEHCOB U JIp.

[{enb BBIMOJIHEHUSI KOHTPOJIBHOM paboThI, coAepkKalleld KOMIUIEKT 3aaHUl
— OBJIQJICHUE CTYJIEHTAaMH HaBbIKAMH PELEHUS TUIOBBIX PACUETHBIX 3ajad, (op-
MHUPOBaHUE y4€OHO-UCCIIEI0BATEIbCKUX HABBIKOB, 3aKPEIUIEHNE YMEHHUIM CaMOCTO-
ATEIBHO paboTaTh C pa3IMYHBIMU UCTOYHUKAMU MH(GOpMaIK; IpoBepKa cHopMHu-
POBAaHHOCTH KOMIIETEHIUH.

CopepxaHue 3aJaHUil KOHTPOJBHBIX padOT JIOJKHO OXBaThIBaTb OCHOB-
HOM MaTepHall COOTBETCTBYIOLIMX pa3JeioB (TeM) IUCUUILUIMH. KOHTpOIbHBIE 3a-
JaHus pa3padaThIBAIOTCS IO MHOTOBAapUAHTHOW cucTeMe. BapruaHThl KOHTPOJIbHBIX
paboT IOKHBI OBITH PABHOLICHHBI 110 00BEMY U CJIIOKHOCTH.

ConepxaHue 3aJaHU KOHTPOJIBHBIX PabOT U TpeOOBaHUSA K MX BBINOJIHE-
HUIO pa3pabaThIBalOTCA MPENoaBaTeaeM, BEAyIIUM CEMUHAPCKUE (TPaKTHYECKUE)
3aHSTHS MO JUCIUIUIMHE.

OueHka KOHTPOJIbHBIX paOOT CTYJIEHTOB MPOBOAUTCS B MPOIIECCE TEKYIIIe-
ro KOHTPOJISL yCIIEBAEMOCTH CTYJIEHTOB.

MOPAIOK BBIIOJHEHUS KOHTPOJIbHOM PABOThHI

KoHTponbHass paboTa BBITOTHAETCS O0yYarOIIMMCS B COOTBETCTBUU C 3a-
JaHUEM W METOIUYCCKUMH PEeKOMEHIanusMu. HamucaHuto KOHTPOJIBHOW pabOThI
JOJDKHO TIPEIIECTBOBATh M3yUYCHUE YKa3aHHBIX B TEMaTHKE KOHTPOJBHBIX padoOT
HOPMATHBHBIX IPABOBBIX aKTOB M JAPYTMX HMCTOYHHMKOB, aHAIW3 U YCBOCHHE CO-
JIEPIKAIIUXCST B HUX TTOJI0KEHUM.

Pemenve nmpakTuueckux 3ajaHUil JOJDKHO COMPOBOXKIATHCS COOTBETCTBY-
IOIIEH apryMEHTalUEH.

Cpoxu mpencTaBIeHUs] KOHTPOJIBHON pabOThI HAa TIPOBEPKY OMPENEIISIOTCS
KaJICHIapHBIM YueOHBIM TpadukoM U npukazom «O06 opraHuzanuu y4eOHOro mpo-
11ecca Ha COOTBETCTBYIOMIUN YI€OHBIN TOI.

He nomyckaeTrcsi mpenbsiBiieHHE KOHTPOJIBHOW pabOThI Ha MPOBEPKY BO
BpeMs 3a4eTa.

BrInosHeHHYI0 KOHTPOJIBHYIO paboTy oOydYaromuidicsi cAaeT IJis peru-
cTpauuu Ha Kadeapy, re OoHa PErucCTPUPYeTCs B COOTBETCTBYIOLIEM >KypHAle.
JlaHHBIN >KypHaAT 3aBOJUTCS Ha KaXAbIA KypC/TpYyIy, CTPYKTYPUPYETCS MO H3Y-



YaeMbIM Ha JAaHHOM Kypce YYEOHbIM JAMCIUIUIMHAM, IO KOTOPBIM MPEAYCMOTPEHO
BEITIOJTHEHUE TTMCHMEHHBIX Pa0oT.

3aperucTpupoBaHHBIC B )KypHaJe y4eTra paboT CTyJeHTa KOHTPOJIbHBIE pa-
OO0THI TIOJTy4aeT MOl POCIHCH MpenoaaBaTesib Kadeapsl, 32 KOTOPBIM 3aKperieHa
ydueOHast Harpy3Ka B 4aCTH MPOBEPKHA KOHTPOJILHON pabOThI IO COOTBETCTBYIOIICH
y4eOHOH TUCIUIUIAHE.

B xypnane puxcupyercs nata moxydeHust paboThl OT 00yUaroierocs, 1ata
MOJIyYeHHUs] KOHTPOJIBHOW paboThl IpemnojiaBaTesieM (3aBepsieTcsl MOJNUCHIO Tpe-
Mo/IaBaTelis), Pe3yJbTaT MPOBEPKU KOHTPOJIBHON palOThI, AaTa OKOHYAHUS IMPO-
BEpKU pabOThI MpernogaBaTeseM (3aBepseTcs: MOAMKUCHIO TPENo1aBaTes).

KontponbHast pabota mgomkHa ObITh MpOBEpPEHa MpenojaBaTeieM B Teue-
Hue 10 paboumnx qHEH ¢ MOMEHTa €€ MOJyYeHUs y CTapiiero Jjadopanta kadeapsl.

[To pesynbTaTam MPOBEPKH KOHTPOJILHOM pPabOTHI BBHICTABIAETCS OIICHKA
«3aYTEHO» WJIM «HE 3aUT€HO» Ha TUTYJIHLHOM JIUCTE KOHTPOJIBHON pabOThI, 3aHO-
cuTcs B «BeoMoCTh yueTa MpoBEPEHHBIX padoTy.

KonTpoabsHbie pabOThI, IO KOTOPHIM BBICTABJIEHA OIIEHKA «3a4TEHO», 00Y-
YaIOIIMMCS HE BO3BPAILIAIOTCS U XpaHATCs Ha Kadeape A0 KoHIa yueOHoro roja. B
Clydae OTCYTCTBHS BO3MOXXKHOCTH XpaHEHHsS paOoT Ha kadeape, padOTHI Iepea-
I0TCS B apxuB (uiMana Ha CPOK XpaHCHHUsS, MPEAYCMOTPEHHBIA HOMEHKIIATYpPOi
nen.

He 3autennas koHTpoibHas paboTa (kpome paboT, CoAEpKaIIUX MaTepua-
JIbl OTPAHUYEHHOTO JIOCTYIIAa) BO3BPAIIAETCS 00YUaIoIIEeMyCsi BMECTE C yYKa3aHMUsI-
MU TIperojaBaress M0 yCTPAHEHUIO HEOCTATKOB, NJISi TIOBTOPHOTO BBIMTOJTHEHUS
KOHTPOJILHOM paOOTHI.

Ha TuTynpHOM 5nHcTEe TOBTOPHO BBITIOJIHEHHOW KOHTPOJIBHOM pPabOTHI
cTapiuii 1abopaHT Kadeapsl AelaeT MOMETKY «IOBTOPHO» W MepeaeT il Mpo-
BEPKU TpernoaaBarTesto kadeapel.

TPEBOBAHMUS K BBITOJTHEHUIO KOHTPOJIBHOM PABOTHI

- YETKOCTh U TIOCJIEOBATENBHOCTD U3JIOKEHUSI MaTepHalia (peleHus);

- Hanuuue 0000IIeHNH U BBIBOJOB, CIIEJAHHBIX Ha OCHOBE HM3y4YeHUS WH-
(bopMaIMOHHBIX NCTOYHUKOB TI0 JAaHHOW TEME;

- IPEJOCTABIICHUE B MMOJHOM 00bEME pEelICHUI UMEIOIUXCS B 3a/IlaHUU;

- HUCIOJIb30BaHUE COBPEMEHHBIX CIIOCOOOB MOMCKa, 0OpabOTKH M aHaIu3a
uH(popManuu;

- CaMOCTOSITEIbHOCTD BBITTOJTHEHUS

KPUTEPUU OLIEHKH KOHTPOJIbHOM PABOTHI

KpurepusiMu o11eHKHM KOHTPOJIBHOU pabOThI CIIy»KaT CIEAYIONIUE MapaMeT-
pBL:

MIPaBUJILHOE BBIITOJIHEHUE BCEX 3a/1aHMIA;

MCIOJIb30BaHUE PALMOHAIBHBIX CIOCOOOB PELICHUS;



MOJHOTa apryMEHTAllMM MCIIOJNb30BaHHBIX METOJOB pEUIeHHA 3aaad |
¢byuxuit MS Excel (R);

KauecTBO O(OpMIICHUSI KOHTPOJIbHOM pabOThl B COOTBETCTBUH C MPEAbSB-
JsIeMBIMU TPEOOBAHUSIMH.

OreHKa «3a4TEHO» BBICTABISICTCS CTYNICHTY, SBISIFOIIIEMYCS aBTOPOM KOH-
TPOJILHOHM pabOThI, COOTBETCTBYIONICH BCEM MPEIBABISIEMBIM TPEOOBAHUSIM, B TOM
yrcie ¢popMaibHBIM. [IpoBepeHHas mpenoaBaTesieM KOHTPOJIbHAs paboTa JTOJDK-
Ha OBITh 3allUINeHa CTYJEeHTOM. B paMKkax mpoIleaypsl 3allUThl CTYACHT JOKECH
YMETh OOBSCHUTH BHIOPAHHYIO UM TIOCJIEIOBATEIBHOCTh ITAINlOB PEIICHUS 33IauH,
PacKphITh CyTh MaTeMaTHYEeCKHX TOHSITHA W YTBEPXKICHUW, MCIOJIB3yeMBIX Ha
pa3IMYHBIX ATamax peUICHUs; 0XapaKTepu30BaTh BO3MOKHOCTH (QYyHKIUHA MS
Excel (R), BoctpeOOBaHHBIX IIPH BBITOJHEHHH PAOOTHI.

OrneHKa «HE 3a4TEHO» BBICTABIISACTCS CTYACHTY, SIBIISIONIEMYCS aBTOPOM
KOHTPOJIbHON pPa0OThI, HE COOTBETCTBYIOIIEH MPEABIBISIEMBIM TPESOOBAHUSM.
OreHKa «HE 3a4TEHOY» BBICTABIISIETCS TAK)Ke, €CITH CTYACHT:

a) BBITIOJTHUJI MEHEE TTOJIOBUHBI 3a/IaHHH;

0) HEe 000CHOBAJ U HE 0OXAPAKTEPU30BAN PEaTU3yEeMbI€ METO/Ibl PEIICHUSI.

OreHKa «HE 3a4TCHO» TAaK)KE BBICTABIISCTCS, €CJIU BO3HHUKIM OOOCHOBaH-
HbIC COMHEHHSI B TOM, YTO CTYACHT HE SBJIICTCS aBTOPOM TIPEICTABIICHHON KOH-
TPOJILHOM pabOThI (HE OPUEHTUPYETCS B TEKCTE PabOThI; HE MOXKET JJaTh OTBETHI HA
YTOUHSIOIIME BOIMPOCHI, Kacaromyecs: chOpMyIUPOBAHHBIX B pabOTe TeopeTHue-
CKUX U MPAKTUYECKUX MPEUIOKEHUHN U T.1.).

CTPYKTYPA KOHTPOJIbHOM PABOTHI

KoHnTponbHas paboTa MOXKET cofepkKaTh CIEAYIOLINE Pa3aeIIbl:

- TUTYJIbHBINA JUCT (0dopmiisieTcst B cooTBeTcTBUHM ¢ [Ipunoxenuem 1);

- COJIEP>KAHHUE;

- OCHOBHAs 4acTh (pelIeHHs 3aJJaHui KOHTPOJIbHOM paboThl, BKIIOYAIOIINE
OITMCAHKE BBIMTOJIHEHHBIX JCHCTBUH, CKpUH-IIOTHI THUCTOB R 1 EXCel, oTBeTh!.)

- CIIMCOK MCIOJIb30BAHHBIX HCTOYHHUKOB,;

- IPUJIOKEHUA (IPU HAJIUYUN).

BBIEOP BAPUAHTA KOHTPOJIbHOM PABOTHI

Homep BapmanTa KOHTPOIBHOM pabOTHI OMpEensieTcsl MociaeaHen mudpoi
HOMEpa CTyAeHuYecKoro Ounera (3aueTHOM KHWXKH). Eciam mocnmemnsst uudpa
HYJIb, TO BBIIOJHSAETCS BapuaHT 10.



BAPUAHTBI KOHTPOJIbHOM PABOTHI
Bapuant 1
1. CocTaBuTh KOJI ONpENENEHUsT CTOMMOCTH MaTepuayia (C TOYHOCTBIO 0

0,01), He0OXOAMMOTO /1JIs1 U3TOTOBJICHUS N JAETANIEH, TPAHULIBI KAKI0M U3 KOTOPBIX
OIPEIEIISAIOTCS JUHUAMU Y= x%-2x+3 u y=-x2+4x+1. H3BecTHO, UTO ILieHA KBajd-
paTHOM eIWHUIIBI MaTepuana paBHa 1,35 meH.exd.; N- yucino OykB B Bamreir pamu-
JIUY.

2. VI3BeCTHO, YTO KOMIIAHUS OKA3bIBAET YCIYTH, JIJISl BBIMOJHEHUS KOTOPBIX

TpeOyIOTCS COOTBETCTBYIOLIUE pecypchl ai, bi, pi.
= (3,7,1,-5,-1,1,0,1,5,1,6,-5,1,-2,4,0) ,
= (=5,-3,0,-5,—4,2,0,1,5,2,6,-5,3,-2,3,0) ,
(-1,10,1,2,11,-1,0,3,5,—4,3,-3,3,—1,3, 3).
[Tpu stom ecim ai>0, pecypc umeercs B Hanuuuu, eciu ai<0, To OH Haxo-
JUTCSL B ayTcOpcuHTre. B 1ensx MHOroakTOpHOTO aHalu3a JAesTeIbHOCTH KOMITa-
HUU HEOOXOMMO PacCUUTATh CIAEAYIOIINE BHIPAKCHHUS.

=y S Qu
[

a) —6d + 5b
b) 2(d,p)-b—3(b,p) - d+4lpl-p
3. Jms Toro, uToObI OMpeAETUTh, KaKOe KOJMYECTBO PECYPCOB X1, X2, ..., Xs

OBLJIO MCIOJIB30BAaHO B KOMITAHMM TP BBIIIOJHEHUH OCHOBHBIX 3aJa4, HAJ0, HC-
HOJIb3ysl COBMECTHYIO paboty B MS Excel u R, pemmrh cuctemy JHMHEHHBIX
ypaBHeHHIl. OTBET J1aTh C TOYHOCTBIO JI0 TPEX 3HAKOB IOCIE 3amsToi. Pe3ynprar
npoBeputh. HaliTu penieHne cuctemMbl B 0OBIKHOBEHHBIX Jpo0six. Pe3ynmbrar mpo-
BEPUTD.

,31_1 —2x, + 4%, -, + x5 — 2x, —5x; +4xg = 21

X +3x, - X+ T —5x; 4+ 2y = 21

4, +2x; — 2o, + 83— + 4, — 4 = -5,

=34+ X, 3%, + x5, - 3%, + Txg — 2%, +5x; = -10,

| —2x + 2x, + x4, + 6x, — g —2x, = -21.

—5x, + 33y —x, +3x; — 2x, + 4, + 6 = 67,

1y —2x oy —2% —3x + 2% -
Ax, —2x, +5x; —x, —2x, —3x, + 2x, +5x; = 53.

‘—4.1'1 +7x, +4x, —8x, +4x; - 2x, —x; —6x; = —46
4. Jlns BBINOJHEHUS ONTUMAJIBHOTO OW3HEC-TUIAaHUPOBAHUS TpeOyeTcs
Halitu marpuny X, pemmB B R marpuunoe ypasuenne X(B1)A?=E. Pesynbrar

IIPOBEPUTH.

3 -2 0 2 4 -1 -1 2 9 -4 -1 5
5 0 0 -4 3 10 4 -5 -10 -4 15
T -4 3 4 1 -1 § 12 -14 -4 8 1

A= ) H B-= 3
9 6 6 -2 -12 0 4 -9 0 -4 -2 -6
3 -2 0 6 4 o -3 4 o6 -2 -1
4 0 5 8 15 2 -7 8 1 -4 7 -9



5. Jlns BoccTaHOBJICHUSI yTpaueHHBIX Mapojel BXoa Ha MOpTaj OpraHusa-
UM TpeOyeTcs HAMTHU ¢ TOYHOCTHIO JI0 3 NECATUYHBIX 3HAKOB COOCTBEHHBIE YHCIIA
U COOCTBEHHBIE BEKTOPBI MATPHUIIBI, JJIEMEHTAMH KOTOPOU SIBISIOTCA KOIPPUIH-
CHTHI NPU MEPEMEHHBIX B CHCTEME JTMHEWHBIX ypaBHeHUM u3 3amanus 3. Ilpose-
PUTH OPTOTOHAIBHOCTD MOJTYYEHHOTO COOCTBEHHOIO Oa3uca.

6. s BbIMOMHEHHS ONTHUMAIBLHOTO OM3HEC-TUIAHWPOBAHMUA TpedyeTcs C
TOoYHOCTHIO 10 0,01 pemuTh cueayIonyo 3aaa4y JMHEHHOTO IPOTrpaMMUPOBAHUS:

f (X, X,) =3% +11X, +5%, = 7X, >max , ecmm
2X, —4X, + X, + 8%, <12
— 3%, +5X, —X; +7X, <23
OX, —2X, +4X; +6X, <7
Xy, Xy, X3, X, 20

Bapuanr 2
1. CocTaBUTh KO/ ONPENENEHUsI CTOMMOCTH MaTepuaia, HE0OXOAUMOTro s

W3rOTOBJICHUS N AeTalIel, TPAHULIbI KaXXI0W U3 KOTOPBIX ONPEAEISIIOTCS TMHUAMU
y=x?-6x+12 u y=-x’+8x. M3BeCTHO, 4TO LicHAa KBAAPATHOM €IMHUIIBI MATEPUATIA
paBHa 12,65 nen.ex.; N- uncno Oyks B Bameil pamunumn

2. VI3BeCTHO, YTO KOMITAHUS OKA3bIBAET YCIYTH, JJIs1 BBIMOJHEHHUS KOTOPBIX

TpeOYIOTCSI COOTBETCTBYIOIIME pecypchl ai, bi, pi
= (-7,1,3,-2,1,—4,5,0,-2,-4,2,-6,3,—1,9,—-1) ,
(-4,21,-2,3,2,6,2,—4,—4,5,-1,3,0,3,1) ,
(5,4,-3,-2,3,4,2,9,—-8,-4,7,—1,1,-2,3,4).
[Tpu sTOM ecnu ai>0, pecypc numeercs B Hajauuuu, eciu ai<0, To OH Haxo-
JUTCSI B ayTcOpcuHre. B 1ensax MHOro(akTopHOro aHainu3a JAesaTeIbHOCTH KOMIIa-
HUU HEOOXOIUMO PacCUUTATh CIEIYIOIINE BHIPAKEHUS

=y S
Il

a)—6d + 5b
b)(@,p)-b+3(d,b) p— 2Ipl-b
3. JImst Toro, 4TOOBI ONPEAETUTh, KAKOE KOJIUYECTBO PECYPCOB X1, X2, ..., X8

OBLJIO MCIOJIB30BAHO B KOMITAHMM TPU BHIMIOJIHEHUH OCHOBHBIX 3a/ay, HaJA0 pe-
IIUTh CUCTEMY JIMHENHBIX ypaBHEHHUM. OTBET NaliTe ¢ TOUHOCTHIO /10 IBYX 3HAKOB
nociie 3anaroi. Pesynprar npoBepsTe. Halinure penienue cucreMbl B 0OBIKHOBEH-
HBIX Jpo0six. Pe3ynbrar nposepbTe.



,_21_1 +3x, + 3, — 6, + 8y —x, — Ty =37,

5x, = Txy +x, — 65 +10x, —8x;, + x5 = —16.

Ax) —5x, +x; - Tx, + x5 —xg =14,

2x —5x, = 3x; —x, + 2 —dx, —x, + 8xp = 42,

| =7, +x, +4x, — 2x, + 3x, — 2x, = 18,

- +3%, —2x; — 4, + 33, - 5x, —11x, +8x, = 7.

Sy 4 2%, =S5y, +4dv. -1, — 1. —3xv. =12
Tx, —5x, + 2x;, — 5x, +4x, —x, —x, —3x; =12,

—4x; —3x, —3x; + 5x, —6x; + 33, = -5

4. ]JIns1 BBITIOTHEHUS ONTUMAIBHOTO OW3HEC-TUTAHUPOBAHUS TpeOyeTcs
Haiiti Matpuny X, pemus B R Marpuunoe ypasHenue (B1)?2X =A. Pesynbrar

IIPOBEPHTE.
9 -2 3 2 4 -1 ‘7 -5 9 3 -1 6"
5 11 0 -8 -3 10 -5 16 4 -10 5 15
-5 4 -3 4 8 -1 6 10 -4 15 -17 0
A= ] H B= )
0o 6 7 -2 -12 0 4 0 19 -9 -2 -6
i 5 -2 0 6 4 § -3 11 4 6 -1
4 0 13 8 15 -6 o 8 1 -4 12 -4

5. 1711 BOCCTaHOBJIEHUS! YTPAu€HHBIX Maposei BXojAa Ha MOpTall OpraHu3a-
MU TpeOyeTcs HAaUTH ¢ TOYHOCTHIO 710 3 JAECATUYHBIX 3HAKOB COOCTBEHHBIE YKCIIa
U COOCTBEHHBIE BEKTOPbI MAaTpPHUIIbl, JIEMEHTAMU KOTOPOH SIBISIFOTCA KO3 uIm-
€HTBI IIPU NIEPEMEHHBIX B CHCTEME JINHEWMHBIX ypaBHEeHWU W3 3ananus 3. [Ipose-
PUTH OPTOTOHAJILHOCTH MOJYYEHHOTO COOCTBEHHOTO Oa3uca.

6. [l BbIMOMHEHHWS ONTHMAIBLHOTO OM3HEC-TUTAHWPOBAHMA TpeOyeTcs C
TOYHOCTHIO 710 0,01 pemmTs cneayronyo 3agauy JUMHEHHOTO TPOTPAMMUPOBAHUS:

f(X,X,) =2x% +8X, +3%,12X, > min , ecmnm

3x, +9X, +5X, +8x, >17
4%, —6X, +11x, — X, <23
X, —2X, + 2%, +3X, >3

Xy X5y Xg, X4 20

Bapuanr 3

1.CocTaBuTh KOJ| ONpPEACIICHUs] CTOUMOCTH MaTepuaia, HeoOXOIUMOTro st
W3TOTOBJICHHS N JieTalIeld, TPAHMIIBI KaXKIOW W3 KOTOPBIX OMPEISIISIOTCS JIMHUSIMHU
y=x%12 u y2sin(3x-1). U3BecTHO, YTO LleHa KBAJPaTHOI €IUHUIILI MaTepuasa
paBHa 2,48 nen.en.; N- yucio OykB B Bameit hamumm.

2. I3BeCcTHO, YTO KOMIIAHHUS OKa3bIBACT YCIIYTH, JIsl BBITOJHEHUS KOTOPBIX
Tpe6y}OTC$I COOTBETCTBYIOIIIME PECYPCHI ai, bi, pi.
= (2,4,-5,-5,2,-1,3,2,-6,4,—-1,1,0,—2,3,—6) ,

= (0; _7;811;2r0r _4;3r _9r5; _2r1;0r1'5; _2) y

Sl Qu



5 = (7,3,-3,1,-3,2,—1,-4,6,0,4,1,—2,—3,5,6).

[Tpu aTom ecnu ai>0, pecypc umeercst B Hanuuuu, eciu ai<0, To OH HaXOAUTCS B
ayTcopcHHre. B 1esssx MHOTO(aKTOPHOTO aHaIH3a JeSTeITbHOCTH KOMIIaHHH
HEOOXOMMO PACCUUTATH CIICAYIOIIUE BEIPAKCHHS.

a) —3d+4b

b) —2(&b)-p+3lBl b

) 2(bp)-d+@p-b-31plp
3. J1ns Toro, 4yTOOBI ONPEAETUTh, KAKOE KOJIMYECTBO PECYPCOB X1, X2, ..., X8
ObUIO MCMOJb30BAaHO B KOMIIAHWU TPU BBHIIOJHEHUM OCHOBHBIX 3a/ay, HaJgo0 pe-
IIUTh CUCTEMY JIMHEWHBIX ypaBHEHUI. OTBET AaiiTe ¢ TOYHOCTHIO 10 IBYX 3HAKOB
nocJe 3ansatoi. PesynpTat nposepbTe. Haitaute perenrue cucteMsl B OOBIKHOBEH-

HBIX Jpo0six. Pe3ynbrar nposepbTe.

3x, —2x, +xy, —4x, + 5% — 3, + 2x;, —

B P P - 8y -
55.1.1+_1J _15+915 816+.1? L.

—x; +4x, = 5x, +6x5 —2x;, - 5x; =19,

1 _Ax %% — 6 - 7y =7
4x, + 3x, — 2x, — 615 + 8x — 2, + 5xg = 28,

" 4- . - - Ta- A 4 -
2x +7x, —6x, — x5 + 35, —4x, —3x5 =-T7.

S5x+2x, 431, —4x, - 2x, -9x, + Txg =13

- 3
Xg = -29,

Yy oo A . - SU P P -
=23 +4x, +5x; —x, + 685 —4xg + 2x, — 5 = 25,

T, 3% =5, =21 — . + 3%, + 2y, = =2
5x, = Txy 4 3%, —5x, — 2%, —xg + 3%, + 2x; = -29.

4. JIns1 BBITIOJTHEHUST ONTUMAIBHOTO OW3HEC-TUIAHUPOBAHUS TpeOyeTcs
Halitu Matpuiyy X, pemus B R Mmarpuunoe ypasuenne A*X(B?) =E. Pesynbrar

NpoBepeTe.
5 2 -6 11 4 -1
4 11 21 -8 -3 10
5 4 -3 0 8 -l
9 -7 5 -4 -12 8
3 5 2 0 -6 4
17 0 13 2 15 0

H B=

0

-5

8

9
11
4

Lh \ND

8

-3
4

-10 0
-5 16
40
2 -6
18 -1
12 -10,

5. JIns BocCTaHOBJICHMSI YTPAYCHHBIX MapoJjieil BX0Ja HA MOpPTaj OpraHu3a-
MU TpeOyeTCs HAUTH C TOYHOCTHIO JI0 3 JACCATUYHBIX 3HAKOB COOCTBEHHBIC YHCIIA
U COOCTBEHHBIE BEKTOPHI MATPHUIIBI, JIEMEHTAMU KOTOPOH SIBISIFOTCA KOd(huim-
€HTHI MPYU NIEPEMEHHBIX B CHUCTEME JIMHEHMHBIX ypaBHEeHUW W3 3agaHus 3. [Ipose-
PUTH OPTOTOHATBHOCTD MOTYYEHHOTO COOCTBEHHOTO Oasuca.

6. Jlns BBIMOMHEHUS ONTHMAIBHOTO OW3HEC-TUIAHUPOBAHUSI TpeOyeTcs ¢
TOYHOCTHIO 710 0,01 pemmTs cneayronyo 3agauy JUMHEHHOTO TPOTPAMMUPOBAHUSL:

f(X,%)=2%+3X +8%+X, >Max , ecmu
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(%, +3X, — 2%, + 6%, <7
4X, +TX, +2X; —3X, <12
3X, +5X, + X; —2X, <2
Xps %o, X5, X, 20

Bapuanr 4

1.CoctaBuTh KOJ ONpeeseHus: CTOMMOCTH MaTepHalia, HEOOXOAUMOro JJIs
W3FOTOBJICHUS N JI€Tanel, rpaHULbl KAKI0M U3 KOTOPBIX ONPENEISIIOTCS JTUHUSIMU
y=3x*+5 u y=-x>+8. U3BeCTHO, YTO LIcHAa KBaPATHOMN €IUHUILI MAaTEpHAlIa PaB-
Ha 9,24 nen.en.; N- uncio OykB B Bame hamumn.

2. VI3BecTHO, YTO KOMITAHHS OKa3bIBACT YCIIYTH, UTSI BBITOJTHEHHS KOTOPBIX
TPeOyIOTCSI COOTBETCTBYIOIINE PECYPCHI ai, bi, pi
= (0,3,-5,-9,-2,-5,2,-3,6,—4,0,1,0,2,3,8) ,
= (4,-51,1,-2,4,-6,3,—-3,5,0,—11,—4,1,6,—-3)
= (-1,10,1,2,11,-1,0,3,5,—4,3,-3,3,—1,3,3).
[Tpu sTom ecau ai>0, pecypc umeeTcs B Hamuuuu, eciu ai<0, To OH HaXOAUTCS B
ayTcopcuHre. B 1ensx MHOTo(akTOpHOTo aHaIu3a JICSITEIIFHOCTH KOMITAHUH
HEO0OXOJIMMO PACCUUTATh CISAYIONINE BBIPAKCHHUS.

a) 8d+ 3b
> > 7 - -
b) —2(a,p)-b+3|p|-a
- - > - ¢ 7T > -
c) 4lpl-d+ (@) b—3(bp) D
3. Ins Toro, 4ToOBI OMPENIEIUTh, KAKOE KOJTUYECTBO PECYPCOB X1, X2, ..., Xs
OBLJIO MCTIOIB30BAHO B KOMITAHWM TIPW BHITIOJIHEHUH OCHOBHBIX 3a/lad, HaJA0 pe-
IIUTh CUCTEMY JIMHENHBIX ypaBHEHH. OTBET J1aiiTe ¢ TOUHOCTHIO JI0 IBYX 3HAKOB

nociie 3amnaroi. Pesynbrar nposeprTe. Haiinure perenue cucteMbl B 0OBIKHOBEH-
HBIX Jpo0six. Pe3ynbrar nposepsbTe.

=y S QL

=3x; +8x, + 2, —4xg + 3, + 2y = 30,
=3x, +5x; —x, + 5% + 2x, — 5x; - 3x, =10,

-

N +4x, + 23 X, + 23+ X, + 63, =13,
=Tx + 63, +x; —3x, + x5, — Txg +4x;, —5x, = -13.
|52, —4x, —4x, —2x, + 2x, + 61, + 3%, = 3,

—X; — Xy + 3x, —4x + 3x, - 2x;, - 2 = 27,

21 +4v. —5v -~ _ 8y, —2x L=
2x +4x, - 5x, + 91, —8x, —2x, +6x; = 41,

Tap+2x, —8x; +2x, — T, + 835 =11
4. ]JI51s BBIMOJHEHUS ONITUMAILHOTO OM3HEC-TITIAaHUPOBAaHUS TpeOyeTcs

Haiiti Matpuny X, pemms B R marpuunoe ypasaenue AX(B?) >=E. Pesynbrar
IIPOBEPBTE.
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‘0 =2 -6 11 4 10} 11 7 -8 3 5 -1
8 11 3 -8 -4 9 o -3 8 -9 -5 -7
77 =3 0 8 -1 -6 10 13 -15 -4 -4
A= H B=
20 -7 5 -4 -12 8§ 3 -6 -9 -4 5 6
13 5 -2 15 -6 -4 8 3 5 -5 13 -1
7 6 13 2 11 -6 0 8 2 -4 -12 5

5. Iy11 BOCCTaHOBJIEHUS! YTPAu€HHBIX Maposei BXo/a Ha MOpTall OpraHu3a-
UM TpeOyeTcs HAMTU ¢ TOYHOCTBIO JI0 3 AECATUYHBIX 3HAKOB COOCTBEHHBIE YUCIIA
U COOCTBEHHBIC BEKTOPBI MATPHIIBI, JIEMEHTAMH KOTOPOW SIBISIOTCS KO3(PPUIH-
€HTBI IIPU IIEPEMEHHBIX B CUCTEME JINHEMHBIX yYpaBHEHUM W3 3axanus 3. [Ipose-
PUTH OPTOTOHAIBHOCTD MOJTYYEHHOTO COOCTBEHHOIO Oasuca.

6. s BbIMOMHEHHWS ONTHMAIBLHOTO OW3HEC-TUIAHWPOBAHHUA TpeOyeTcs C
TOYHOCTHIO 710 0,01 pemmTs cneayronyo 3agady JMHEHHOTO TPOTPAMMHUPOBAHUSL:

f (X, X,) =4% —X, —5X;—2%X, > max , ecmm

—4x, —2X, +5%; - 7%, <14
2%, — X, +6X; +12x, <7
X, +5X, —2X; +9X, <26
X1y X5, X3, X, 20

Bapuanr 5

1. CocTaBUTh KOJ OINpEAeNieHUs] CTOMMOCTA MaTepuraa, He0OX0IMMOTO JJis
W3TOTOBJICHHS N JIeTalIeld, TPAHMIIBI KaXKIOW U3 KOTOPBIX OMPEIEIISIOTCS JIMHUSIMHU
y=x°-2x%-14x+13 u y=5x+8—7. 13BecTHO, YTO IIeHa KBAAPATHON €IMHHIIEI Ma-
tTepuana paBHa 11,35 nen.ex.; nN- uncno Oyks B Bameit hamunuu.

2. VI3BeCTHO, YTO KOMITAHHS OKa3bIBACT YCIIYyTH, JUTSI BBITOJTHEHHS KOTOPBIX
TpeOyIOTCS COOTBETCTBYIOIIUE PECypCHI ai, bi, pi.
= (8,—4,4,-10,-3,3,6,—3,4,—4,0,1,0,-2,8,0),
= (3,-2,0,9,—-12,9,-3,-1,2,5,8,—-1,—4,1,0,-3) ,
= (3,2,-3,1,7,3,—-1,-6,1,—3,4,—6,—2,-3,4,1).
[Tpu sTom ecu ai>0, pecypc umeeTcs B Hamuuuu, eciu ai<0, To OH HAaXOJAUTCS B
ayTcopcuHre. B mensx MHOT0(aKTOPHOTO aHaIM3a ACSITCIIbBHOCTH KOMITAHUN
HEO0OXOMMO PaCCUHUTATh CIACAYIOIINE BHIPAKCHHUS.

a) —2d+ 7b
b) —(b,p)-b+4|p|-d
- ¢ > o - T > -
c)2|pl-b+(dp)-da+(bp) P
3. Iy Toro, 4TOOBI ONPENeNuTh, KAKOE KOJIMYECTBO PECYPCOB X1, X, ..., Xg
ObUIO MCMOJb30BAaHO B KOMITAHWW IPU BHINIOJHEHUH OCHOBHBIX 3a/ay, HAJIO pe-
IIUTh CUCTEMY JIMHEWHBIX ypaBHEHUI. OTBET AaiiTe C TOYHOCTHIO 10 JIBYX 3HAKOB

nocJe 3ansAtoi. PesynbTar nposepbTe. Haiiaure perenrue cucteMbl B OOBIKHOBEH-
HBIX Jpo0six. Pe3ynbrar nposepbTe.

=y S QL
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=X, + 3%, +4x;, —4x, + 2x — Sxg —3x, - 2x; =75,
3a,+2x, -y + 23, - 55 + 9 + Tx; — 6 = 35.
8x; —3x, — x5 + T — 2, + 2 = 27,

Ox; + 2x, —2x; + 5 — 3x, +4x, + x4y = 23,

|2+ 6x, + 3, + 2%, —4x + X, — X, —Xg = -5,

=5x; — 4, + Ty — 335 + X, — 6 = 5.

=3x + 2x, —4x, - 3x, - 5x, —9x, +4x; = 33,

-\ - v —Av — 7+ - —_12
6x; —5x, +3x; —4x, —2x, + 65, =12

4. J1ns1 BBIMOJHEHUSI ONTUMAIBHOTO OW3HEC-TUIAHUPOBaHUs TpeOyeTcs
Haiiti Matpuny X, pems B R Marpuunoe ypasaenue XB?(A1)=A+B. Pesynsrar

IIPOBEPHTE.
-6 -2 1 11 i — (-3 =7 0 27 -1
8 o 3 -8 =2 -11 -3 -9 -5 7
7 -1 -3 3 8 0 7 -8 13 T -4 4
A= H B-=
-4 -7 5 -4 -12 -2 -3 10 -7 -2 2 -4
13 5 -2 12 -6 =5 3 5 =20 -5 13 -1
__17 0 1 -11 11 -6 -1 -5 2 -4 -6 —15__

5. 1711 BOCCTaHOBJIEHUS! YTPAu€HHBIX Maposei BXojAa Ha MOpTall OpraHu3a-
UM TpeOyeTcs HAMTHU ¢ TOYHOCTBIO JI0 3 AECATUYHBIX 3HAKOB COOCTBEHHBIE YHCIIA
U cOOCTBEHHBIC BEKTOPHI MATPHIIbI, 3JIEMEHTAMU KOTOPOH SBISIOTCS Kodhduim-
€HTHI IIPY NIEPEMEHHBIX B CHCTEME JINHEWMHBIX ypaBHEeHUU W3 3ananus 3. [Ipose-
PUTH OPTOTOHAJILHOCTH IMOJYYEHHOTO COOCTBEHHOTO Oa3uca.

6. I BBIMOTHEHHS ONTUMAIBHOTO OM3HEC-TUIAHUPOBAaHUS TpeOyeTcs pe-
HIUTh CJIETYIOUIYIO 33a]1a4y JMHEHHOr0 MPOrpaMMHUPOBAHHUS:

6. s BbIMOMHEHHWS ONTHMAIBLHOTO OM3HEC-TUTAHUPOBAHMUSA TpeOyeTcs C
TOYHOCTHIO 710 0,01 pemmTs cneayronyo 3agady JUMHEHHOTO TPOTPAMMUPOBAHUS:

f (X, X,) =2% —X, +3X; —6X, > Max , ecmu

X, +5X, —8X; +10x, <10
3X, + 77X, +4X, —11x, <8
6X, —9X, +5X; +8X, <5

Xy X5, X5, X, 20

Bapuanr 6

1. CocTaBuTh KOJ ONpPEACICHUS CTOMMOCTH MaTepHraja, HeoOX0MMOTO IS
M3TOTOBJICHUSI N AeTalel, TpaHullbl KOKJIOH U3 KOTOPBIX OMPEACIISIOTCS JIMHUSIMU
y=Inx+1, y=0,5*+1,5 u x=5. U3BecTHO, 4TO IIcHa KBaPaTHOMN €IMHHUIILI MaTepHa-
Ja paBHa 7,22 neH.eq.; N- ynuciio OykB B Bamel Gpamunumn.

2. I3BeCTHO, 4TO KOMITaHHS OKA3bIBAET YCIYTH, JUISI BBIMOJHEHUS] KOTOPHIX

TPeOyIOTCSl COOTBETCTBYIOIIME PECYPCHI ai, bi, pi
a=(-6-2,7-14-2,6-7,4,0,—-51,2,-2,1,-9),
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= (4,—-1,2,—4,—4,10,-2,0,—4,5,—1,-1,-3,1,4,-2),

= (5,—-1,-5,1, 8,3,—2,-10,3,-3,4,—4,—2,-3, 4,—4).

[Tpu aTom ecnu ai>0, pecypc umeercst B Hanuuuu, eciu ai<0, TO OH HAaXOJUTCS B
aytcopcunre. B 1ensx MHOTo(akTOpHOTO aHaIM3a AESITEIbHOCTH KOMITAHUU
HEO0OXOMMO PacCUUTATh CIACAYIOIINE BHIPAKCHHUS.

a) 8a —3b
- —
b) —2(b,a) -5 + 51| - b
- ¢ > 7 - 7T > -
c) 3lpl-b+(a,b)-p—2(bp)-d
3. Inst Toro, yToOBI ONpPEAETUTh, KAKOEe KOJIUYECTBO PECYPCOB X1, X2, ..., X8
OBLJIO HCIIOJB30BAaHO B KOMIIAHMM IIPY BBIIIOJIHEHWH OCHOBHBIX 3a/ad, HaJA0 pe-
IIUTh CUCTEMY JIMHEMHBIX ypaBHEHH. OTBET NaliTe ¢ TOYHOCTHIO /10 IBYX 3HAKOB
nocJe 3ansatoi. PesynbTat nposepbTe. Haitaute perenrue cucteMsl B OOBIKHOBEH-
HBIX 1po0six. PesynpTaT nposepere.

=y S

3x, = 5%, +8x, + 2x; —9x, + 3x, —xg = 19,

- _ Ay 4 A+ - SR P, P - -
=11 —4x, +4x; —Sx, —8x; + 4 + 21, +8x; = 70,
- + 53, —Tx, + 2xg — 33, — 3x; = 6.

- - - _ Ay o+ 7y - _ A+ -
8x, —9x, +13x; — 4, + 2x; —x — 4, — 8 = 32,
|2x, + 7x, —4x, - 5x, + x, + 6x; = 29,
=3x - +5x, X, + X, + 63 =1

Tx, +10x; —4x, + x, = 5x, + Tx, —3x, =10,

—4x; —3x, + 2x, +9x - 8x + 3, —2xp; = -20

4. J171s BBIIOJTHEHUS ONITUMAIBHOTO OM3HEC-TUTAHUPOBaHUs TpeOdyeTcs
Halitu matpuiyy X, pemus B R Mmarpuunoe ypasuenue (X+B)(BA?)=E. Pesynbrar
POBEPHTE.

-6 -2 1 11 0 23 -7 -1 2 7 -1

5]

-8 0 -2 -8 -2 8 4 -3 -11 -9 -5 -7
7 -13 -3 18 8 0 7 -8 13 -15 -4 4
A= H B-= )
-4 0 5 -4 -12 -2 -3 -6 -7 -2 2 3
19 11 -2 21 -6 12 g8 5 -2 -5 0 -1
17 -3 1 -4 -11 -6 2 -5 2 -4 -6 -4

5. JIns BocCTaHOBJICHMSI YTPAYCHHBIX MapoJieil BXOJa HA MOpPTaj OpraHu3a-
MU TpeOyeTcs HAUTH ¢ TOYHOCTHIO JI0 3 JACCATUYHBIX 3HAKOB COOCTBEHHBIC YHCIIA
U cCOOCTBEHHBIC BEKTOPHI MATPHIIBI, 3JIEMEHTAMHU KOTOPOH SBISIOTCS Kodhduim-
€HThI TIPU MIEPEMEHHBIX B CUCTEME JIMHEHMHBIX ypaBHeHUN u3 3aaanust 3. Ilpose-
PUTH OPTOTOHATBHOCTD MOTYYEHHOTO COOCTBEHHOTO Oasmuca.

6. Jlns BBIMOSHEHUS ONTHMAIBHOTO OW3HEC-TUIAHUPOBAHUSI TpeOyeTcs ¢
TOYHOCTHIO 710 0,01 pemmTs cneayronyo 3agauy JUMHEHHOTO TPOTPAMMUPOBAHUS:

f (X, %) =3X +2X, +5%,+8%, >min , ecnn
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(— 2%, —5X, +3X; +4x, >4
33X, +2X, =8X, + 71X, =7
X, —9X, —5X%; +13x, <13
X, X, X5, X, 20

Bapuant 7

1.CocTaBuTh KO/ ONpeeNIeHHs] CTOMMOCTH MaTepuana, HeoOX0AUMOTO JIst
W3TOTOBIICHUSI N JIeTaJei, TPAHUIIBI KaXIOH U3 KOTOPBIX OMPEICIISIOTCS JINHUSIMH
y=-C0$2X+3 m y=X*-3X+4. 3BeCTHO, YTO L|eHa KBaJPATHOM €IUHUILI MaTepHaa
paBHa 4,26 neH.eq.; N- yucio Oyks B Bameit pamunmu.

2. VI3BeCTHO, YTO KOMITaHUS OKA3bIBACT YCIYTH, U BBITOJHEHHS KOTOPBIX
Tpe6y}oTC$[ COOTBETCTBYIOIIIME PECYPCHI ai, bi, pi.
= (1,0,—4,-1,2,-2,5,4,4,—-6,-3,1,0,—-2,10,9) ,

= (-3,1,-7,—4,5,6,—-2,7,-9,5,8,—1,-3,9,4,—-4) ,

= (6,—5,-2,-6,2,3,—-2,—4,3,2,0,—4,5,9,—-2,—4).

[Tpu sTom ecnu ai>0, pecypc umeercs B Haauuuu, eciu ai<0, ToO OH HaXOJUTCS B
aytcopcunre. B mensx MHOTro(hakTOpHOTO aHaIM3a AESITEIbHOCTH KOMITAHUU
HEO0OXOMMO PAaCCUUTATh CIACAYIOIINE BHIPAKCHHUS.

a) —2d — 6b
7 > - —> g
b) —2(b,p)-d+3Ipl-b
- - > 7 - 7T o> g
c) 5|pl-d+(d,b)-p—2(bp) b
3. JInst Toro, 4TOOBI ONMPEAETUTh, KAKOE€ KOJIMYECTBO PECYPCOB X1, X2, ..., Xs
ObLJIO MCIOJb30BAaHO B KOMITAHMM TPU BHIMIOJIHEHWH OCHOBHBIX 3a/ay, HajaAo0 pe-
IIUTh CUCTEMY JIMHENHBIX ypaBHEHHI. OTBET NalTe ¢ TOYHOCTHIO /10 IBYX 3HAKOB

nocJe 3anstoi. PesynbpTaT npoBepbTe. Haitaute pernienue cucteMbl B OOBIKHOBEH-
HBIX Jpo0six. Pe3ynbrar npoBepbTe.

=y S QL

—4x 4+ 2x, — 68 + 1, —5x, —x, +10x; = 44,

8x, + 3%, +4x; —2x, —5x, + 2, — T + 11xg = 43,
=5x, -6, +2x, + s+ + T, -2 =T

6x; —3x, +8x; — 2x, + 4 —8x, + 3x; = 28,

| —4x, —x, +3x, —8x, —2x; +12x, + x5 = 26,

X+ Tx —Tx +3x, 93 +4x, - 5x, —x; =53,
Tx, +2x, +9x, +10x, —5x, —12x;, =1L

—Ox; +3x, —x; —x, —6x, +4x, +9x; = 50

4. JInst BBITIOTHEHUST ONTUMAIBHOTO OW3HEC-TUTAHUPOBAHUS TpeOyeTcs
» -1y 2—
Haiti Matpuily X, pemuB B R marpuunoe ypaBHenune XA(B™) “=A+B. Pesyabrar
MIPOBEPHTE.
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[a—
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|
.
—
—
1
|
—
L]
|
=)
1
|
[rs]
(¥
1
|
[a—

-8 1 -7 -8 -4 8§ 4 -3 -11 -9 -5 -7
7 3 -3 8 8§ 0 -6 -8 13 -15 -4 -1
A= H B-=
-4 0 5 -4 -2 1 -3 -6 -9 9 12 3
4 11 4 6 -6 12 8 3 -2 -5 13 -1
-7 12 1 -4 -9 -6 2 -5 2 -4 -12 -4

5. J171s1 BOCCTaHOBJICHUS yTpaquHLIX napoJjieil BXoJla Ha MopTaj OpraHu3a-
MU TpeOyeTcs HAaUTH ¢ TOYHOCTHIO JI0 3 NE€CSTUYHBIX 3HAKOB COOCTBEHHBIC UMCIIa
U cOOCTBEHHBIE BEKTOPHI MATPHIIbl, 3JIEMEHTAMU KOTOPOH SIBISAIOTCS Kod(hduim-
€HTHI TIPU TIEPEMEHHBIX B CHCTEME JIMHEWHBIX ypaBHeHUHN u3 3amanus 3. [Ipose-
PUTH OPTOTOHAJILHOCTH MOJYYEHHOTO COOCTBEHHOTO Oa3uca.

6. s BbIMOMHEHHWS ONTHMAIBLHOTO OM3HEC-TUTAHWPOBAHHUA TpeOyeTcs C
TOYHOCTHIO 710 0,01 pemmTs cneayronyo 3agady JMHEHHOTO TPOTPAMMUPOBAHUS:

f (X, %) =3%—2%, —7X,—4X, >min , ecnu

X, +2X, —4X, +5X, 219
—4x + X, +12x, -2x, 221
— X, +2X, +3%X; +7x, <14
X, Xy, X3, X, 20

Bapuant 8
1. CocTaBuTh KO/ OMpEEIeHUs] CTOMMOCTH MaTepuaia, He0OX0AUMOro JIs
W3TOTOBJICHUSI N JIeTaeH, TPaHUIbl KOKI0M U3 KOTOPBIX OMPEICISIIOTCS JTHHUSIMU
y=sin?x+1, y=e*-1 u y=0,5%-0,5. 3BecTHO, 4TO IieHA KBAAPaTHO! €IMHUIBI Ma-
Tepuaia paBHa 7,28 neH.el.; N- yucio OykB B Bamieit pamunmu.
2. V3BecTHO, YTO KOMITAaHHS OKa3bIBAET YCIIYTH, JUIsl BBITOJTHEHHS KOTOPBIX
Tpe6y}0Tc>1 COOTBETCTBYIOIIIME PECYPCHI ai, bi, pi.
= (-5,1,6,-3,2,-2,5,2,0,-6,2,1,0,—2,-3,1),
(3,—-2,6,—4,-7,8,—-1,0,9,-2,8,9,-2,1,0,—1),
= (—8,4,-2,8,0,3,-5,5,3,2,-3,—4,5,9,1,-3).
[Tpu sTom ecu ai>0, pecypc umeeTcs B Hamuuuu, ecim ai<0, To OH HAaXOAHUTCS B
ayTcopcuHre. B mensx MHOTO(aKTOPHOTO aHaIM3a ACSITEIIbBHOCTH KOMITAHUN
HEO0OXOMMO PaCCUHUTATh CIACAYIOIINE BHIPAKCHHUS.
a) 5d —9b
b) 3(a,p) b+ 4|p| - &
c) —4|p|-p—(d,b)-d+3(b,B)-b
3. Iy Toro, 4TOOBI ONPENeNuTh, KAKOE KOJIMUECTBO PECYPCOB X1, X, ..., Xg
OBLJIO HCIIOIH30BAHO B KOMITAHWH IIPY BBITIOJIHCHWHM OCHOBHBIX 3aj/1ad, HaJ0 pe-
IIUTh CUCTEMY JIMHEMHBIX ypaBHEHHU. OTBET IaliTe C TOYHOCTHIO /10 IBYX 3HAKOB

nocJie 3ansatoi. PesynbTat nposepbTe. Haiiaute perienrue cucteMbl B OOBIKHOBEH-
HBIX Jpo0six. Pe3ynbrar nposepsbTe.

Sy S QL
[l
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—4x; +3x, —10x, +8x; —5x, + 7, = 34,

12x, =52, + 2x; —x, + 83 + 2, — 6, —xp, = 44,
—X; +6x, —5x; + 2x, + 8x; + 2 = 6.

Ty +60, +12x, +x, — x5 +x, + 4x; — 33, = 44,

| =7, —5x, + 4x, —x, —4x, + 35, = 4.

—Tx 4+ 3%, + 92, — 3x, - 8x; + x; + 4xg = -61.
=-13.

6.\'1 + 1(}.1.'1 — 5.1'3 +8x PR 41‘6 — -'1.1'? — 2.1.'3

—Tx, —4x; —6x, + 2x, — 3x, — 91, + x5 = 50,

4. J1ns1 BBINOJHEHUSI ONTUMAIBHOTO OW3HEC-TUIAHUPOBaHUS TpeOyeTcs
Haiiti Matpuny X, pemus B R Mmarpuunoe ypasaenue X(B1)A=E. Pesynsrar

IIPOBEPHTE.

-10 -4 8§ 15 -1 5» ‘19 -5 9 3 -1 0"
-8 4 -5 7 -4 8 5 -3 20 -3 -5 13
3 3 -14 7 8 =2 -6 10 -4 15 -17 0

A= H B=

4 -9 0 -4 -2 -6 1 -6 19 -9 -2 -6
-6 -3 -4 -2 12 2 8 -3 5 -5 B8 -1
-7 8 1 -4 -9 9 0 8 1 -4 12 -7

5. 1711 BOCCTaHOBJIEHUS! YTPAu€HHBIX Maposei BXojAa Ha MOpTall OpraHu3a-
UMY TpeOyeTcs HAaUTH ¢ TOYHOCTHIO 710 3 JAECATUYHBIX 3HAKOB COOCTBEHHBIE YHCIIA
U COOCTBEHHBIE BEKTOPbI MAaTpPHUIIbl, JIEMEHTAMU KOTOPOH SIBISIFOTCA KO3 uIm-
€HTBI IIPY NIEPEMEHHBIX B CHCTEME JINHEMHBIX ypaBHEHUU W3 3ananus 3. [Ipose-
PUTH OPTOTOHAJILHOCTH MOJYYEHHOTO COOCTBEHHOTO Oa3uca.

6. s BhIMOMHEHHWS ONTHUMAIBLHOTO OW3HEC-TUIAHWPOBAHMUA TpeOyeTcs C
TOYHOCTHIO 710 0,01 pemmTs cneayronyo 3agauy JMHEHHOTO TPOTPAMMUPOBAHUS:
f (X, %) =% +3X, —6X+2X, >Mmax , eciu

OX, + X, +3X;, —7X, <15
X, — X, +3%X;, +5%, <11
—3X; +4X, + 71X, +6X, <9

X, Xy, X5, X, 20

Bapuant 9

1. CocTaBUTh KOJI OMPEICIICHUS] CTOMMOCTH MaTepHaia, He0OX0IUMOT0 JIJIs
M3TOTOBJIEHUS N J€TAJICH, TPAHUIBI KOXKIOW U3 KOTOPBIX ONPEACISAIOTCA JTUHUSIMU
y= x4-3x345 wu y=—x2+3. N3BecTHO, YTO LI€HA KBaAPATHOM €IMHUIIBI MaTepuaia
paBHa 9,37 neH.en.; N- yucio OykB B Bameit dhamumu.

2. I3BeCTHO, 4TO KOMITaHHS OKA3bIBAET YCIYTH, JUISI BBIMOJHEHUS] KOTOPHIX
TpeOyIOTCS COOTBETCTBYIOIIME PECypCHI ai, bi, pi.
a =(2,4,-5-52,-1,3,2,—-6,4,—1,1,0,-2,3,—6) ,
= (0,-7,8,1,2,0,—4,3,-9,5,-2,1,0,1,5,-2) ,
= (7,3,-3,1,-3,2,-1,—-4,6,0,4,1,—2,-3,5, 6).

=y S
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[Tpu aTom ecnu ai>0, pecypc umeercst B Hanuuuu, eciu ai<0, TO OH HAaXOJUTCS B
ayTcopcuHre. B mensx MHOTO(haKTOPHOTO aHAIM3a ACSITEIbHOCTH KOMITAHUN
HEOOXOJMMO PacCUUTaTh CIACAYIONINE BhIPAKECHUS.

> -

a) 5a+9b

—> ¢ - -

b) 3(a,p)-b—4[p|-a

¢) 31pl-p—(@p)-d+3(bp)- b

3. J1ns Toro, 4yToOBl ONpPEAEIUTh, KAKOE KOJIMYECTBO PECYPCOB X1, X2, ..., X8
ObUIO MCMOJb30BAaHO B KOMIIAHWU IPU BBHIIOJHEHUM OCHOBHBIX 3a/ay, HaJgo0 pe-
IIUTh CUCTEMY JIMHEWHBIX ypaBHEHUI. OTBET AaiiTe ¢ TOYHOCTHIO 10 IBYX 3HAKOB

nocne 3aniatoil. Pesynbrar nposepsre. HaliquTe pemeHne cucTeMbl B OOBIKHOBEH-
HBIX Jpo0six. Pe3ynbrar nposepbTe.

6.1'1 —41': + 3.1'3 —8.\'4 + 10'.1'S —61‘6 +4x —-_‘-xs = —58.
=23 44X, + 5%, -8, + 68, —4x +2x, - 55, =25,
-X +~1x2 - 5.1'4 +6:';5 -2x, —5.1'3 =-19,

5x, = Tx, +3x, 53, - 2x, —x, +3x, +2x, =129,
—43': + 31'3 —2.1'4 —6.\'5 + 8.1'6 -2x, +51.'E = 28.

25, +7x, - 6x, — X, +3x, —4x, —3x, =7,

31 +21v =21 - 8% -
311+..\2 _3.3+915 8.\6+_\_T 1.

Sy 4+ 2% Ay =27, — 0.+ Ty =
_.11+_:"1+3.\3 4.14 2x, 9_\?+,13 13

4. JIns BBIMOJHEHUS ONITUMAJILHOTO OM3HEC-TITIAaHUPOBAaHUS TpeOyeTcs
Halitu Matpunyy X, pemus B R marpuunoe ypasuenue A*X(B?) =E. Pesynbrar
IPOBEPHTE.

1 -5 9 3 -10 O 5 -2 -6 11 4 -1
5 -3 -11 -3 -5 16 4 11 21 -8 -3 10
4= -6 10 -4 15 -4 0 B -5 4 -3 0 8 -1
-9 6 9 -9 2 -0 ° -7 5 -4 -12 &8
8 -3 5 -5 18 -1 13 5 -2 0 -6 4
0 8 § -4 12 -10 | =17 0 13 2 15 0

5. JIia BocCTaHOBIIEHUS YTPAUEHHBIX MapoJied BXOJla Ha MOpTajl OpraHu3a-
U TpeOyeTcs HAMTHU C TOYHOCTBIO JI0 3 AECATUYHBIX 3HAKOB COOCTBEHHBIC YHCIIA
U COOCTBEHHBIE BEKTOPHI MATPHUIIBI, dJIEMEHTAMU KOTOPOH SIBISIFOTCA KOd(huim-
€HTHI MPU NIEPEMEHHBIX B CHUCTEME JIMHEHMHBIX ypaBHEeHUW W3 3aganus 3. [Ipose-
PHUTH OPTOTOHAJILHOCTH MOJYYEHHOT'O COOCTBEHHOTO Oa3uca.

6. 17151 BBIMOHEHUS] ONTUMAJIBHOTO OM3HEC-TNIAaHUPOBaHUS TpeOyeTcs pe-
HIUTH CJIETYIOUTYIO 33]]a4y JMHEHHOTO MPOrpaMMHUPOBAHUS:

6. Jlns BBINOJHEHHS ONTHUMAIbHOIO OW3HEC-TUIAHUPOBAHUSI TpeOyeTcs ¢
TOYHOCTHIO 710 0,01 pemmTh cneayronyo 3agauy JUMHEHHOTO TPOTPAMMUPOBAHUS:

f (X, %,) =11x +23x, +16%, +22x, > max , eciu

18



(12x, —14x, + 8%, —12x, <27
—16x, +23x, —13X, +8%, <25
8x, +11x, —6X; +18x, <31

X, Xy, X5, X, 20

Bapuanr 10

1.CocTaBuTh KO/ ONpeeNIeHHs] CTOMMOCTH MaTepuana, HeoOX0AUMOTO JIst
W3TOTOBIICHUSI N JIeTaJei, TPAHUIIBI KaXIOH U3 KOTOPBIX OMPEICIISIOTCS JINHUSIMH
y=-x>+3x+4 m y=sin®(x-2)+2. U3BecTHO, 4TO 1I€Ha KBAAPATHOM €IMHHIIEI MaTe-
puaina paBHa 5,41 nen.ex.; N- yucno OykB B Bameit pamumn.

2. VI3BeCTHO, YTO KOMITaHUS OKA3bIBACT YCIYTH, U BBITOJHEHHS KOTOPBIX
Tpe6y}0Tc;1 COOTBETCTBYIOIIIME PECYPCHI ai, bi, pi.
= (-7,2,—-6,11,—4,2,-1, 2,0,0,2,1,4,-2,-3,—4),
= (-2,4,-5,-1,0,3,8,—4,0,-2,8,-1,-2,5,0,1),
= (-9,—-4,4,8,0,3,-5,4,3,2,—-3,-2,5,8,1,-3).
[1pu sToMm ecnu ai>0, pecypc nmeeTcs B Hanmuuu, eciau ai<0, To OH HAXOIUTCS B
ayTcopcuHre. B 1ensx MHOTO(pakTOPHOTO aHaIH3a AesITeTbHOCTH KOMIAaHHH
HE00XOIMMO PAcCUUTATh CIEAYIONINE BEIPAKECHUSI.

a) —4d—7b
b) 7(a,b)-p—4Ip| - d
—> 7 > > —> 7T o> -
¢) =3Ipl-b—2(d,p)-p+4(b,p) @
3. JInst Toro, 4TOOBI ONMPEAETUTh, KAKOE KOJIUYECTBO PECYPCOB X1, X2, ..., X8
ObLJIO MCIOJb30BAaHO B KOMITAHMM TPU BHIMIOJIHEHWH OCHOBHBIX 3a/ay, HajaAo0 pe-
IIUTh CUCTEMY JIMHEMHBIX ypaBHEHHU. OTBET JaliTe ¢ TOYHOCTHIO 10 ABYX 3HAKOB

nocJie 3ansatoi. PesynbTat nposepbTe. Haiiaute perenrue cucteMbl B OOBIKHOBEH-
HBIX Jpo0six. Pe3ynbrar npoBepbTe.

=y S QL

—x +4x, -8x; + lim'4 + 3, —-1.1'1_; N =3L

dx, —5x; + 35, + x5 — 58, + 3%, —x; = 3L

—2x, + 7x; — 6x, + 3x; + 61, +8x; =55,

Ox, —2x, =52, +4x, + X, — X, + x5 = 60,

| =5x, = 3x, +2x, +15x, — 6x; +2x, — 6x; +8x;, = —74.
9x, + 53, —2x; — 6, — 2 + 5x, —6x; — 4 =0,

v — 2%+ 20+ =
3x, -2x, +x, - 2x, +x, =9,

6x, — 6x, +2x; —13x, + 6x, —5x, —x; =11

4. JIns BBINOJHEHUSI ONTUMAIBHOTO OM3HEC-TUIAHUPOBaHUs TpedyeTcs
Haiiti Matpuy X, pemms B R Marpuunoe ypasaerue (A%+2B1) X=E. Pesynsrar
POBEPHTE.
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A=

4 8 5 -1
1 5 0 -4
4 -14 20 8
9 0 4 2
3 4 12 0
8 1 -4 -9 0

15) 6 -7 9
-4 -3 8
-6 10 14
H B=
-9 -6 9
8 -3 5
0 8 8

3 .10 -1
9 -5 &6
15 -4 -4
10 5 -6
5 13 -11
4 -12 1

5. [Ins BocCTaHOBJICHMSI YTpAaueHHBIX MapoJjieil BXoJa Ha MOpTaj opraHu3a-
MU TpeOyeTcs HAaUTH ¢ TOYHOCTHIO JI0 3 JAECATUYHBIX 3HAKOB COOCTBEHHBIE YHCIIA
U COOCTBEHHBIE BEKTOPbI MaTpPHUIIbI, JIEMEHTAMU KOTOPOU SABISIOTCS KO3(huim-
€HTHI MU MEPEMEHHBIX B CHCTEME JIMHEWHBIX ypaBHeHUW u3 3amanus 3.. [Ipose-
PUTH OPTOTOHAJILHOCTbH IMOJYYEHHOTO COOCTBEHHOTO Oa3uca.

6. [l BbIMOMHEHHWS ONTHMAIBLHOTO OM3HEC-TUTAHWPOBAHMUA TpeOyeTcs C
TOYHOCTHIO 710 0,01 pemmTs cneayronyo 3agauy JUMHEHHOTO TPOTPAMMUPOBAHUSL:

f (X, %) =2% —5X +6X+7X%, >max , ecnu

7% +8X, —3X; +4%, <9
—6X, +5X, + 7X; +11x, <13
X, +9X, —4X, +7x, <10
X, Xy, X5, X, 20

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA

PesynabTaThl 00yueHus (Baage-

Kon Nuauxkaropsl HUSl, YMEHUS ¥ 3HAHUSA), COOTHE-
HaumeHoBaHue
KOMIIEe- JAOCTHKECHUSA CEHHbIC C KOMIIETCHIIUA-
KOMIIETCHIIUN
TEHIIUU KOMIICTCHIIMHU MI/I/I/IH}II/IKaTOPaMI/I JOCTHKCHUA
KOMIIETCHIIUHU
I[IKH-3 cnocoOHOCTh ocymectB- | 1. IIpoBomut cOop, o6pa- | 3maTh MeTombl cOopa, 0OpabOTKH U CTa-

TATh cOop, 00paboOTKy |
CTaTHCTHYECKUH aHAJIH3
JTaHHBIX, TIPUMEHSTh
MareMaTHYeckKue MeTo-
JIbl JUIsl PEIeHUs] CTaH-
JapTHeIX  mpodeccro-
HaJIBHBIX  (DUHAHCOBO-
OKOHOMHYECKHX  3ajad,
MHTEPIPETHPOBATh MO-
JIy4EHHBIE Pe3yJIbTaThl

0OTKYy W CTaTHCTHYCCKHUI
aHAJM3 JAHHBIX Ui pelie-
HUS (uHAHCOBO-

OKOHOMHMYCCKHUX 3a71a4.

TUCTHYECKOTO aHAJIN3a AHHBIX JUJIS perre-
HUS PHUHAHCOBO-7KOHOMHYECKUX 3ajad.
YMeTh HCTONB30BaTh METOABI cOopa, 00-
paboTKU M CTAaTUCTHUYECKOTO aHalu3a JIaH-
HBIX JJIs1 peuieHuA (I)I/IHaHCOBO'
HSKOHOMHYECKHX 3a7a4.

2. @opmynupyeT MaTeMaTu-
9YecKHe MOCTAaHOBKH (MHAH-
COBO-9KOHOMHYECKUX 33714,
MEePeXOAUT OT 3KOHOMHUYE-
CKHUX IIOCTaHOBOK 3ajau K
MaTEMaTUYECKUM MOJAETISIM.

3HaTh MeTo[bl MaTeMaTHYeCKUX MOCTa-
HOBOK (DMHAHCOBO-3KOHOMHYECKHUX 3a/1a4.
YMeTb HCIOJIb30BATH METO/bI MaTeMaTH-
YECKHUX MTOCTAaHOBOK (uHAHCOBO-
HKOHOMHYECKHX 3a71ad.

3. CuCTEMHO HOIXOIUT K
BEIOOPY ~ MaTeMaTHYCCKHX
METOZIOB ¥ HWH(pOPMAIHOH-
HBIX TEXHOJIOTHH JJIs perie-
HUSI KOHKPCTHBIX (DHMHAHCO-
BO-DKOHOMHYECKHX 3a7a4y B
npodeccnoHanbHO  o0ma-
CTH.

3HaTh MaTeMaTUYeCKHEe METOALl W HH-
(hOopMaIMOHHBIC TEXHOJOTHH IS PEIICHHS
KOHKPETHBIX (DHHAHCOBO-3KOHOMHYECKIX
3aJad B Mpo)eCCHOHANBHON 001acTu.
YMerh HCHOJIB30BATH MAaTEMAaTHYECKUE
METOAbI U I/IH(I)OpMaHI/IOHHBIe TCXHOJIOTUHN
JUIA pemIeHHs KOHKPETHBIX (pHHAHCOBO-
9KOHOMHYECKHUX 3a1a4 B MPodeccHoHab-
HOM 00JaCTH.

4. AHanM3UpyeT pPe3ybTaThl
UCCJICJIOBAaHMSI MaTeMaTH4e-
CKUX Mojeineil (hMHAHCOBO-

3HaTh MeTo[bl aHANM3a Pe3yJbTATOB HC-
CJIC/IOBAHUSI MaTeMaTU4eCKUX MoOJesei
(MHAHCOBO-9KOHOMUYECKUX 3aj1a4.
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SKOHOMHMYECKUX 3aJady u
JlefaeT Ha WX OCHOBaHUU
KOJMYECTBEHHbIE U Kaue-
CTBEHHBIC BBIBOJIBI U PEKO-
MEHJAMK 1O MPUHITHIO
(hMHAHCOBO-IKOHOMHYECKHIX
pelIeHUH.

YMeTh HCNONB30BaTh METOMBI aHaIM3a
pPe3ybTaTOB HCCIENOBAaHUS MaTeMaThue-
CKHX Moeneit (huHaHCOBO-
9KOHOMMYECKHUX 3a/a4.

YK-4

CIIOCOOHOCTh HCIIOJIB30-
BaTh MPHUKIAJHOE IPO-

1. Hcnonp3yeT OCHOBHbIE
METOIBl M CPEACTBA MOINy-

3HaTh OCHOBHBIE METOJBI M CPEICTBA TO-
JydeHUs, TPEACTABICHUSA, XPaHCHUS U

rpaMMHOE oOecIieueHHe | YeHWUs, TpeICTaBICHNs, | 00pabOTKH JaHHBIX.
NP pemieHun npodec- | XpaHeHHsT W O0pabOTKH | YMeTh NPUMEHSATh OCHOBHBIE METOMABI U
CHOHAJIbHBIX 3a/1a4 JaHHBIX. CpelncTBa  IONYYEHHs, IpeIcTaBIeHHS,

XpaHeHUs U 00pabOTKHU TaHHBIX.

2. JleMoHCcTpupyeT Biaje-
HHEe TnpodeccHoHaIBHBIMU
MMaKeTaMHu IMPUKIAJHBIX MIPO-
rpamM.

3HaTh TpodeccHOHANBHBIE MaKeTHl IpH-
KJIaJHBIX ITPOTPaMM.

YMeTh HCTIONB30BaTh NPOGECCHOHATIBHBIC
TMaKCThl IPUKIIAAHBIX ITPOTPaAMM.

3. BeiOupaer HeoOXxoauMoe
MPUKIAJHOE TMPOrpaMMHOE
obecrieueHre B 3aBHCHUMO-
CTH OT pelIaeMoi 3a1a4u.

3HaTh MPHUKIAIHOC MPOrpaMMHOE obec-
[I€YEHHUE B 3aBUCHMOCTU OTpeIlIaeMou 3a-
JTaYu.

YMeTh HCIONB30BaTh MPHUKIATHOE IIPO-
rpaMMHOE 00ECIIeYCHHE B 3aBUCUMOCTH OT
pemaeMoi 3a1aum.

4. Hcnonp3yer npuKIagHOE
MPOrpaMMHOE  O0OecredeHue
JUIL pEIICHUS] KOHKPETHBIX
MPUKJIAJHBIX 3a/1a4.

3HaTh TPHUKIAIHOE IPOTrpaMMHOE obec-
MEYCHNE UIS PEIICHUS KOHKPETHBIX IpH-
KIagHBIX 337ad. YMeThb HCIOJb30BATh
IPUKIAJHOE IPOrpaMMHOE OOecHeyeHue

JJIA pCHICHUA KOHKPCETHBIX MPHUKIAIHBIX
3aaa4y.

TPEBOBAHUS K O®OPMJIEHUIO KOHTPOJBHOM PABOTHI

Odopminenue pabOThl JOKHO MPOU3ZBOJUTHCS IO OOIIMM MpaBHIaM
I'oCTt7.32 -2017 B pen. wmsmenenus ot 12.09.2018 r. «Otyer 0 Hay4dHO-
uccnenoBarenbekoit padore. CTpykTypa U npaBuiia 0hOpMIICHUSD.

Bce 3amanusi KOHTpOIBHON paOOThI BBIMOJIHSAIOTCA HAa KOMIIbIOTEPE B MPO-
rpamme MS Excel (R), a pesynbratel odopmisiercss B Buge Word-gokymeHTa B
TEKCTOBOM pelakTope Ha jucrax Oymaru (opmata A4. CTtpaHuUIbl, HA KOTOPBIX
U3JIaraeTcsl TeKCT, MOJKHBI UMETh TOJISl: BEPXHEE U HUXKHee — He MeHee 20 mMM;
neBoe — He MeHee 30 MM; mpaBoe — He MeHee 10 MM; KOJIOHTUTYJIBI: BEpXHUN — 2;
HxHni — 1,25.

Tekcr caemyer HaObupath yepes 1,5 uareppai, mpudt Times New Roman,
pasmep mmpudTa — Min-13, max -14, B Tabaumax — pasmep mpudra — 12, B moa-
CTPOYHBIX CHOCKax — pasmep mpudTta 10. [loquepkuBanue cI0B U BBIJCICHUE UX
KYPCHUBOM HE JIOITYyCKaeTCHl.

HazBanue ctpykrypHbix snementoB «COIEPKXAHUE», «OCHOBHASA
YACTb», «CIIMCOK JIMTEPATYPbBI (MCIIOJIb3OBAHHBIX MCTOYHU-
KOB) 1 UHTEPHET-PECYPCOB», «ITPUJIOXKEHUS» sBistomuecs: 3aroyioB-
KaMH, [e4YaTaloTCid MPONMMCHBIMU OYKBaMM, a Ha3BaHMs BOIPOCOB (IIPaKTHUKO-
OpPUEHTUPOBAHHBIX 3aJIaHUI) — CTPOYHBIMU OYKBaMHU, KpOME MEPBOIl MPOIMKUCHOM.
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3aroJIOBKY U MO/3aroJIOBKH MPU N€YaTaHUU TEKCTa MUCbMEHHON paOOThl Ha IPUH-
TepEe BBIIEISAIOTCS MOTYKUPHBIM IIPUPTOM.

3aroyioBKM, N0/13ar0J0BKHU U MOACTPOYHBIE CHOCKH (COCTOSIIIME U3 HECKOJIb-
KHX CTPOK) [I€YaTal0TCs Yepe3 OJIMHAPHBIN HHTEPBAJL.

AG3amHBIA OTCTYI TOJDKEH COOTBETCTBOBATH 1,25 CM M OBITH OJIMHAKOBHIM
o Bceil padorTe.

Crpanuib! paboThl JOKHBI HyMEpOBaThCS apaOCKUMH IU(ppaMu, Hymepa-
sl JI0JKHA OBITh CKBO3HAs, IO BCeMy TeKcTy paboTel. Homep ctpanuisl mpo-
CTABJIAIOT HAUMHAs CO BTOPOM, B LIECHTPE HIXKHEW YacTH JicTa 0€3 TOUKU. TUTyb-
HBIA JIUCT BKJIIOYAeTCsl B OOLIYI0 HyMEpalui CTpaHULl pabOThl, OJTHAKO HOMEpP
CTpaHUIbl HA HEM He cTaBUTCA. Eciin B paboTe UMEIOTCS UILUTFOCTPALUH U TaOJINLIbI
Ha OTAEJIbHOM JIUCTE, TO OHU BKJIIOYAIOTCSA B OOLIYI0 HyMEpalUI0 CTpaHull pado-
Tol. Ecii B paboTe uMeroTcst cXxeMbl, TabJIuIbl, TpaduKy, JuarpaMmbl, pPUCYHKH, TO
UX CJEAYEeT pacroyiaraTb HEMOCPEACTBEHHO IOCIE TEKCTa, B KOTOPOM OHU YIIOMU-
HAIOTCSI BIEPBBIE, MJIM HA CIEAYIOUIEH CTpaHuULE.

NnnrocTpanuu ciieqyer HyMepoBaTh apaObCKuMu LudpaMu CKBO3HON HyMe-
panuei (T.e. mo BceMmy Tekcty) — 1, 2, 3, u T.1.

[Ipn Hanuuuu B paboTe TaOJIMLBI €€ HAaMMEHOBaHUE (KPAaTKOE€ M TOYHOE)
JIOJDKHO pacrojaratbcsi HajJ TaOnuiei 0e3 a03alHoro oTcTyna B OJIHY CTPOKY.
Tabnuily, Kak U PUCYHOK, pacrojararb HEMOCPEJACTBEHHO IMOCIE TEKCTa, B KOTO-
POM OHHM YIIOMHHAIOTCS BIIEPBBIE WIIM Ha ClIeAyIolIel cTpanuie. TaOmuuel B TEK-
CTE ClIelyeT HyMepoBaTh CKBO3HON HyMmepauued apaOCKUMH HU(PpaMu 1O BCEMY
TekcTy. Ecnu Tabnuna BelHECEHA B NMPUIIOKEHHE, TO OHa HYMEpPYeTcs OTIEIbHO
apabckumu 1mudpamMu ¢ nodaBieHreM repen HoMmepom ciioBa «llpunoxxkenuey -
[Tpunoxenue 1.

Ecnu tabnuia mMmeer 3arojioBOK, TO OH MUIIETCS C IMPOMUCHON OYKBBI, U
TOYKAa B KOHIE HE CTaBUTCS. Pa3phiBaTh TaOIUIly U MEPEHOCUTh YacTh €€ Ha JpY-
I'YIO CTPaHMILy MOKHO TOJIbKO B TOM ClIy4ae, €CJIM LUEIUKOM HE YMEIIAETCsl Ha OJl-
HOM cTpanuiie. [Ipu 3ToM Ha Ipyryto cTpaHUIly NEPEHOCUTCS U IIanKa TaOJIULIbI, a
Takxe 3aroioBok «IIpomomkenue TadbauLbD.

[Tpumep odopmienust TaOIUIBI:

Ta0muma 1
OCHOBHBIE YKOHOMHYECKHE TTI0KA3aTENN JEATEILHOCTHU OpraHu3anunuu
Tlokazarenn 2019 . 2020 r. 2021 r.

OdopMmicHre pelIeHns KaXA0H 3a0aun JOHKHO COACPIKATh:

1) 3amuch yCIOBHS 33a4u;

2)  3amuCh PEIICHUs, BBIMOJHECHHOTO Ha s3bIKe R, MOJDKHA copepikaTh KO
pelieHus 3a1a4, Pe3yabTaThl €r0 KOMITMISAIUNA U BBIOIHEHUS, a TAKXKe IMOSCHU-
TEJIbHYIO YaCTh, B KOTOPOM PACKPBIBAETCS CTPYKTypa KOJOB B IEJIOM H OTHEIb-
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HBIX €ro yacTteil. B Tekcte MOryT OBITh CCBUIKM Ha HOMEpa PUCYHKOB, B KOTOPBIX
MPEJICTaBICHbl CKPUHILIOTHI, COAECpPXKAIIUe KOIbI, pPe3yJIbTaThl UX KOMIWISIUUA U
BbINoJHEeHUs. [Ipumepb oopMIIeHHs CKPUHIIIOTA IPECTaBICH Ha puc. 1.

3)  oTBer 3amauu

RStudio - [ X
File Edit Code  View Plots Session Build Debug Profile Tools Help

Q +- R - . } § Go to file/function - Addins - R Project: (None) ~

HKumun.R 0 | Untitled1* @] Untitled133* @ | Untitled2* @ | Buinyknocts R Environment  History  Connections

Source on Save A S = Run % Source ~ ) .
g=function(x,y) {xA2/4+x*yA3/9-2%y} Files Plots Packages Help Viewer
x<-y<-seq(-4,6,0.5) #Y Zoom | & Export ~ Q ¥ RO
gl=outer(x,y,g)
persp(x,y,gl,col="red",theta=75, phi=40)

v W N

5:1 (Top Level) 3 R Script 3

Console  Terminal Jobs

> g=function(x,y) {xA2/4+x*yA3/9-2%y}

> X<-y<-seq(-4,6,0.5)

> gl=outer(x,y,q)

> persp(x,y,gl,col="red",theta=75,phi=40)

- P - o . | z Y . 17:39
w o = G - i o v e A e NG o0 L
2 y3

Puc.1 Kox nmoctpoenust rpaduka QyHKIIUU ¢ = XZ - XE -2y

[Ipu MOCIOBHOM HCIMOJIB30BAHUM MaTepuana JJisi TMOJTBEPKIACHUS BaXKHOU
MBICJIM WJIM CYIIECTBEHHOI'O MOJIOKEHUS MCHOJIb3yeTCsl nuThupoBanue. IIpu nurtu-
pOBaHUU HEOOXOIUMO COOJIOIaTh CIEAYIOINE MTpaBuJa;

- TeKCT IIUTATHI 3aKJIFOYACTCS B KaBBIYKH, U TIPUBOJIUTCS B TOM IpaMmaTHye-
CKOl (opme, B KOTOPOM OH JIaH B MCTOYHHUKE, C COXPAHCHHEM OCOOCHHOCTEH aB-
TOPCKOI'0 HAITMCAHUS;

- IIUTUPOBAHUE JI0JHKHO OBITh TOJIHBIM 0€3 MPOU3BOJILHOTO COKpAIEHHUs 1T~
TUpyeMoro gpparmMeHTa u 6e3 UCKaKeHHUsI cMbIcia. [Ipomyck cioB, mpeaIoKeHNH,
a03alleB MpU MUTUPOBAHUM JIOMYCKAETCS, €CIIM HE BJICUET MCKAXKEHUE BCero ¢par-
MEHTa, U 0003HaYaeTCsl MHOTOTOYMEM, KOTOPOE CTaBUTCSI HA MECTO MPOITYCKa;

- €CJIM LIUTaTa BKJIFOYAETCS B TEKCT, TO MEPBOE CIOBO MUIIETCS CO CTPOUYHOM
OYKBBI;

- €CIIM IUTaTa BBIACISIETCS U3 OCHOBHOTO TEKCTA, TO €€ MUIIYT OT JIEBOTO
MOJISI CTPAHMIIBI HA PACCTOSHUM a03aIlHOTO OTCTYIA, MPU ITOM Ka)Kaas IMTaTa
JIOJKHBI COITPOBOXKIATHCSI CCHUIKOM HA UCTOYHUK.

B cnydae nmutupoBaHus HEOOXOaUMa CChUIKA HAa MCTOYHUK, OTKYJA TPHUBO-
JUTCS ITUTaTa, 0(QOpPMIICHHAs B COOTBETCTBUHU C HAIIMOHAILHBIM cTaHmapToM Poc-
cuiickoit deaepanuu 'OCT P 7.0.5 — 2008 «Cucrema cranaapToB no uHpopma-
UK, OMOIMOTEYHOMY M M3JATENbCKOMY neny. bubnumorpadudeckas ccpiika. O0-
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e TpeOOBaHUSI M TMpaBUia COCTABJICHUs» (YTBEPXKIEH M BBEJEH B JICHCTBUE
[Tpuxazom DenepanbHOrO areHTCTBA MO TEXHUYECKOMY PETYIMPOBAHHUIO U METPO-
noruu ot 28 anpens 2008 r. Ne95-cr).

B pabote ucnonn3yroTcs cChUIKU B (hOpMe MOJCTPOYHBIX CHOCOK, KOTOPBIE
0(popMIIAIOTCSI BHU3Y CTPAHMIIBI, T/I€ PACIIONIOXKEH TEKCT, HampuMmep, nurara. s
ATOTO B KOHIIE TEKCTa (LMTAThl) CTaBUTCS IUdpa UM 3BE3/104Ka, 0003HAUAIOIIAs
MOPSKOBOM HOMEP CHOCKHM Ha JaHHOW CTpaHUIIE.

Cnucok nuTepatypbl (MCHOJB30BaHHBIX HCTOYHUKOB) JOJKEH COIEpP’KATh
NOJPOOHYIO U JOCTATOYHYIO MH(POPMALIUIO O KaXKOM HCIIOIb30BAaHHOM UCTOYHU-
ke. Takas uHdopMaius pa3ivyHa B 3aBUCUMOCTH OT BUJ]a UCTOYHHUKA.

O6pa3zupl 6ubHorpadUUEeCKUX ONMUCAHUN JTOKYMEHTOB B CIIMCKax JIUTEpa-
TYpHI.

1. Onucanue KHUTY OJTHOTO aBTOPA.

Hukudoposa H.A. KoMinekcHblii 3KOHOMUYECKHA aHanu3: y4eO. s
Harp. OakanaBpuaTta « 9koHOMUKa» U «MenemxmenT/ H.A. Hukudopo-
Ba; OunynuBepcurer. — Mocksa: Kaopyc, 2021. — 439 c. — (GakanaBpu-
ar).

2. OmnmcaHwe KHUTH JIBYX, TPEX aBTOPOB.
Bamumn E.H. Teopust 1 npakTHka ynpaBi€HUs YEIOBEYECKUMHU peCyp-
camu:yue6.mocooue/ E.H. Banmumun, U.A. MBanosa, B.H. Ilynsesa; ®u-
HyHuBepcureT. — Mocksa: Pycaitnc, 2020. — 127 c.

3. OnucaHuie KHUTH YEThIPEX aBTOPOB.
Ucropus Poccun: yueonuk /A.C. Opnos, B.A. I'eoprue, H.I'. I'eoprue-
Ba, T.A. CuBoxuna; MI'Y um. M.B. JlomoHocoBa. — 4-¢ u3ganue; nepad.
u jon. — Mockaa: I[Ipocnekr, 2020. — 528 c.

4. OnucaHue KHUTHU 5 U 00Jiee aBTOPOB.
CoBpeMeHHas apxutektypa (puHancoB Poccuu: monorpadus/ M.A. Oc-
kuHaapoB, B.B. MacnennnkoB, M.A. AGpamoBa [u np.]; mox pen. M.A.
OckuHpaposa, B.B. MacnennukoBa; ®unynusepcuter. — Mocksa: Koru-
to — L{entp, 2020. — 487 c.

5. Omnwmcanne cOOPHHUKOB.
COopuuk Hay4yHbIX cratel V MexmyHapoaHOW HaydHOW KOHGEpEHITUU
«MHCTUTYIMOHATTBHAS SKOHOMHUKA: Pa3BUTHE, MPENOaBaHue, MPUIOKe-
HUs», 15 HOs1IOpst 2017 1. — Mocksa: 'YV, 2017. — 382 c.

6. Omnucanue cTatel U3 razer, KypHajaoB U COOPHUKOB
YerBepukoB B.M. OcoOGeHHOCTHM M HHTEHCHUBHOCTBH PacCHpOCTpaHEHUs

COVID -19 B ctpanax 0ouiblIoil 5koHOMUKH// BOmpochl cTaTUCTUKU. —
2020. - Ne6. — C. 86-104.

24



7. OnucaHne HOPMATHBHBIX ITPABOBBIX aKTOB

- brojokerneiil koaekce Poccuiickont @enepanuu: 1o coctosiHuio Ha 20
depanst 2019 r.: cpaBHUTENBHAS TabaMIa W3MeHeHud. — Mocksa: Ilpo-
crekt, 2019. — 368 c.

- O6 ob6pazoBanuu B Poccuiickoit ®enepanmn: denep. 3akoH oT 29 nek.
2012 1. Ne273-@3: [mpunsat 'ocymapcrBennoit Jymoit 21 mek. 2012 r.:
omobpen Coserom Deneparun 26 nek. 2012 r.]// Cobpanne 3akoHO1a-
tenbcTBa Poccutickoit deneparuu. — 2012, — 31 gek. - Ne53. —Cr. 7598.

8. Omnmcanue auccepraiui, aBropedeparoB auccepTaiuii, J1emnOHUPOBAH-
HBIX PYKOIIUCEN
CnaBun b.b. Teopetnuecknue OCHOBBI U MHCTPYMEHTAJIbHAS MOJIEPKKA
TE€XHOJIOTUN KOJUIEKTUBHOTO WHTEIUJIEKTA B YIPABICHUU OpPraHU3AIUCH:
IucC.... 1-pa 3koH. Hayk; cnen. 08.00.13; 3amumena 17.06.2020; yTBep-
xaeHa 23.06.2020 /Cnasun b.b.; Mmecto 3amutel: ®unyHuBepcuret; Pa-
0ota BbIMoJIHEHA: DUHYHUBEPCUTET, JlemapramMeHT aHanu3a JaHHBIX. —
Mockga, 2020. — 3142 c.: uin.

9. Ommcanue TUCKOB U IPYTUX PECYPCOB JOKATHHOTO JIOCTYIIA
OpuamBwin H./[. bankoBckoe mpaBo: 35eKTpoH. Yueb. Jljist cTyaeHTOB
By30B/ H.Jl. OpuamBunu. — 8-¢ u3a., nepad. u 10m. — DJIEKTPOH. JaH. —
Mocksa: FTOHUTU — JAHA, 2011. — 1 snektpon. onr. auck. (CD —
ROM). — 3ari1. ¢ 3TUKETKH JUCKa.

10. OnucaHue IEKTPOHHBIX PECYPCOB CETEBOT0 PACIPOCTPAHECHHUS
Becuun B.P. OcHoBbl MeHemxMenTa: yueOuuk /B.P. Becuun. — Mockaa:
[Ipocnekt, 2016. — 500 c¢. — OBC IIpocmekt. — URL:

http://ezpro.fa.ru:3180/book/23323 (mata oOpamenn:19.01.2021). —
TekcT: JIeKTPOHHBIN

[IpunoxxeHuss — IONMOJHUTENBHBIE K OCHOBHOMY TEKCTY MaTepHualbl CIpa-
BOYHOTO, JTOKYMEHTAJIBHOTO, WJUIFOCTPATUBHOIO MJIM APYroro xapaxrepa. IIpumo-
YKEHUS pa3MeNaloTcs B KOHIIE paboThl, OCIE CIUCKA UCIOIb30BAHHON JIUTEpaTy-
PBI B IIOPAJIKE UX YIIOMHUHAHHUS B TEKCTE.

Kaxnoe npuiioxeHne JOJDKHO HAYMHATBHCA C HOBOTO JINCTA, U UMETh TEMa-
TUYECKU 3aT0JI0BOK U 001Imif 3aroinoBok «[Ipunoxkenne Ne  ».

Ecnm mpunoxenue npeacTaBisieT co00W OTAEIbHBI PUCYHOK WA TaOIUILy,
TO OHO O(POPMIISIETCS B COOTBETCTBHH C TPEOOBAHUSIMU, MIPEABIBISICMBIMHA K HJI-
JIOCTPAIMAM, TaOTHIAM.

NnntocTpauuu v TabIUIBl HyMEPYIOTCS B IIpe/iesiax KaXAoro MpujIoKeHUs B
otnenabHOCTH. [Ipunoxkenust MOryT oQpopMIIsITECA OTAENIbHOU Opoiiopoi. B atom
cllyyae Ha TUTYJIbHOM JIMCTE OpouItopsl ykaspiBaeTcs: [IpuiokeHne K KOHTPOJIb-
HOM paboTe U Jajnee NPUBOJUTCS Ha3BaHUE pabOTHI U aBTOP.
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[Tpunoxenune Nel
Oo0pa3zen TUTYJIBHOIO JIMCTA KOHTPOJbHOM PadOTHI
denepanbHOE rOCYAapCTBEHHOE 00Pa30BaTEIbHOE OI0PKETHOE
YUpEkKAECHUE BBICILIEr0 00pa3oBaHMs
«@®uHaHcoBbIi yHUBepcuTeT npu Ilpasurenscree Poceuniickoin Penepaunm»
(PuHyHHBEPCHUTET)
Kanyxckuit puimnan @PuHyHHBEepCHTETA
Kagenpa busnec-unpopmaruka u BbICIIasi MATeMaTHKa

KOHTPOJIBHAA PABOTA
no qucuuiueae «lngposas maremaTuka Ha a3bike R u Excel»

Bapuant Ne

Boimosnni (a) cryaeHT (ka) Kypca,
TPYIIIBI ,
(dbopMbI 00yueHUs

(OYHOM, OYHO- 3a0YHOM)

(®.1.0. crynenra)

IIpoBepui1 npenoxaBareib:

(y4eHast cTeneHb, 3BaHue, TOLKHOCTH, ©.1.0.)

Jara noctyruienust paboTsl Ha Kadenpy: Onenka:

(3auTEeHO/HE 3aUTEHO) TOJIMHCH MPETIoIaBaTelis

202 . 202 .

Kamyra 202 .
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