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OBIIUE ITOJIOXKEHUA

KonTponbHast paboTa siBisieTcsl 0AHON U3 (HOpM ayIMTOPHOM M BHeaydH-
TOPHOM CaMOCTOSITENIbHOM pabOThl CTYJICHTOB U MOXET PEaJTU30BBIBATHCS KaK B
NUCPMEHHOM BHUJI€ TaK U C HCIOJB30BaHHEM HH()OPMAIIMOHHBIX TEXHOJOTHH U
CHEUATN3UPOBAHHBIX IPOIPAMMHBIX IPOIYKTOB.

KonTponbHast pabota oTpaskaeT CTEleHb OCBOCHMS CTYJECHTaAMH Y4eOHOTO
MaTepuraja KOHKPETHBIX pa3AesioB (TeM) AUCHUILTHH U odopmisieTcs B hopMe pas-
BEPHYTBIX OTBETOB Ha BOMPOCHI, PACKPBITUS MMOHATUM, BBINIOJIHEHUS YIIPAXKHEHUMH,
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, 3aKPEIUIEHUE YMEHHUIM CaMOCTO-
ATEIBHO paboTaTh C pa3IMYHBIMU UCTOYHUKAMU MH(GOpMaIK; IpoBepKa cHopMHu-
POBAaHHOCTH KOMIIETEHIUH.

CopepxaHue 3aJaHUN KOHTPOJIBHBIX pa0OT JOJKHO OXBAThIBATh OCHOB-
HOI MaTepHall COOTBETCTBYIOLIMX pa3JeoB (TeM) IucuuIIinH. KoHTposabpHbIE 3a-
JaHus pa3padaThIBAIOTCS IO MHOTOBAapUAHTHOW cucTeMe. BapruaHThl KOHTPOJIbHBIX
paboT IOKHBI OBITH PABHOLICHHBI 110 00BEMY U CJIIOKHOCTH.

ConeprxaHue 3aaHU KOHTPOJIBHBIX pad0T U TPeOOBAHMS K UX BBINOJIHE-
HUIO pa3padaThIBAlOTCA MpenofaBaTeieM, BEAYIUM CeMUHApCKUe (IPAKTUYECKHUE)
3aHSTHS MO JUCIUIUIMHE.

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

MOPAIOK BBIOJIHEHUA KOHTPOJIbHOM PABOTBHI

KoHTponbHass paboTa BBITOTHAETCS O0yYarOIIMMCS B COOTBETCTBUU C 3a-
JaHUEM W METOIUYCCKUMH PEKOMEHIanusMu. HamucaHuto KOHTPOJIBHOW paboThI
JOJDKHO TIPEIIECTBOBATh M3yUYCHUE YKa3aHHBIX B TEMaTHKE KOHTPOJBHBIX padoOT
HOPMATHBHBIX IPABOBBIX aKTOB M JAPYTMX HWCTOYHHKOB, aHAIM3 W yYCBOCHHUE CO-
JIEPIKAIIUXCST B HUX TTOJI0KEHUM.

[Tpu U3M0KEHUN TEOPETUUECKUX BOMPOCOB HE JOMYCKAETCS MPOCTOE Tepe-
MUChIBaHUE UCTOYHUKOB. OTBETHI HA BOIMPOCHI OOYUYAIOIMIUNCS TODKEH H3JIaraTh
CaMOCTOATENbHO. Perienne nmpakTuuecKux 3alaHuil TOJKHO COMPOBOXKIATHCS CO-
OTBETCTBYIOLIEN apTyMEHTALIUEM.

Cpoxu mpencTaBiIeHus] KOHTPOJIBHOU pabOThI HAa MIPOBEPKY OMPENEIISIOTCS
KaJICHIapHBIM YueOHBIM TpadukoM U npukazom «O06 opraHuzanuu y4eOHOro mpo-
11ecca Ha COOTBETCTBYIOIIUNA YUECOHBIHN TO.

He nomyckaeTcss mpenbsBIICHHE KOHTPOJBbHOW PabOThI HA TPOBEPKY BO
BpeMsl DK3aMeHa (3adera).

BbINonHeHHYI0 KOHTPOJIbHYI0 PabOoTy oOyyaromuidicsl claeT Ijisi peru-
cTpauuu Ha Kadeapy, re OoHa PErucTpUpyercs B COOTBETCTBYIOLIEM >KypHae.

4



JlaHHBINM >KypHaAT 3aBOJUTCS Ha KaXKAbIH KypC/TpYyIy, CTPYKTYPUPYETCS MO HU3Y-
YaeMbIM Ha JaHHOM Kypce Y4eOHBIM AUCITUIUTHHAM, IO KOTOPBIM MPEAYCMOTPEHO
BEITIOJTHEHUE TTMCHMEHHBIX Pa0oT.

3aperucTpupoBaHHbIC B )KypHaJe y4eTra paboT CTyAeHTa KOHTPOJIbHBIE pa-
O0THI TIOJTy4aeT TOJI POCIHCH MpEnoaaBaTeNib Kadeapsl, 32 KOTOPBIM 3aKperieHa
ydyeOHast Harpy3Ka B 4aCTH MPOBEPKHA KOHTPOJIBHON pabOTHI TT0 COOTBETCTBYIOIICH
y4eOHOW JUCIMILITUHE.

B xypnaiie hukcupyercs nata noilydeHust paboThl OT 00yUarolerocs, 1ara
MOJIyYeHHUs] KOHTPOJIBHOM paboThl IMpemnojiaBaTesieM (3aBepsieTcsl MOJNUCHIO Tpe-
Mo/IaBaTels), Pe3ybTaT MPOBEPKU KOHTPOJIBHON palOThI, AaTa OKOHYAHUS IPO-
BEpKU pabOThI MpernogaBaTeseM (3aBepseTcs: MOAMUCHIO TPENo1aBaTes).

KontponbHast pabota gomxkHa ObITh MPOBEpPEHa MpenojaBaTeieM B Teue-
Hue 10 pabouyunx qHEH ¢ MOMEHTa e€ MOJyYEHUs y CTapiiero Jjadopanta kadeapsl.

ITo pe3ynbpTaTam MPOBEPKH KOHTPOJBHON pPaOOTHI BBICTABIIACTCS OIICHKA
«3aYTCHO» WJIN «HE 3a4TCHO» Ha TUTYJIHHOM JIUCTE KOHTPOJLHOW pabOTHI, 3aHO-
cuTcs B «BeoMoCTh y4eTa MpoBEPEHHBIX padoTy.

KoHTponbHBIE pabOTHI, TT0 KOTOPHIM BBICTABIICHA OIIEHKA «3a4TEHOY», 00Y-
YaIONMMMCS HE BO3BPAIIIAOTCS U XpaHATCS Ha Kadeape 10 KoHIa yaeObHoro roaa. B
Clydae OTCYTCTBHS BO3MOXXHOCTH XpaHEHHsS paOoT Ha kadeape, pabOTHI Iepea-
I0TCS B apxuB (uiiMana Ha CPOK XpaHEHHUS, MPEAYCMOTPEHHBIA HOMEHKIIATYpPOi
Jen.

He 3autennas koHTposibpHas paboTa (Kpome paboT, COAepKaIluX MaTepua-
JIbl OTPAHUYEHHOTO JIOCTYIIA) BO3BPAIAETCS 00YUaIoImEeMyCsi BMECTE C yYKa3aHMUsI-
MU TIperojaBaressi M0 YCTPAHEHUIO HEOCTATKOB, NJISi TIOBTOPHOTO BBHIMTOJTHEHUS
KOHTPOJILHOM paOOTHI.

Ha TuTynpHOM 5nHcTE€ TOBTOPHO BBITIOJIHEHHOW KOHTPOJIBHOM pPabOTHI
cTapimuii 1abopaHT Kadeaphl aenaeT MOMETKY «IOBTOPHO» U MepenaeT AJis Npo-
BEPKH TPEIOIaBaTENIO KadeIphl.

TPEBOBAHMUS K BBITOJTHEHUIO KOHTPOJIBHOM PABOTHI

- YETKOCTh U TOCJIEOBATENBHOCTD U3JIOKEHUSI MaTepralia (peleHus);

- Hanuuue 0000IIeHUH U BBIBOJIOB, CIIEJAHHBIX Ha OCHOBE HM3y4YeHUS WH-
(hopMaIMOHHBIX NCTOYHUKOB TI0 JAHHOW TEME;

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

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

- CAMOCTOSITEIbHOCTh BBIITOJIHEHUS

KPUTEPUU OLIEHKH KOHTPOJIbHOM PABOTHI

KpurepusiMmu o11ieHKH KOHTPOJIBHOM PabOThI CITyXKaT CIEAYIONIUE MapaMeT-
pBL:

MPABUJILHOE BBINIOJIHEHHUE BCEX 3aJaHUM;

MCIIOJIH30BAHUE PAIIMOHAIIBHBIX CIIOCOO0B PEIICHHUS,



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 MPH BBIMOJIHEHUH PAaOOTHI.

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

a) BBITTOJTHIII MEHEE TTOJIOBHHBI 3aJIaHUN;

0) HEe 000CHOBAJ U HE 0XapPAKTEPU30BaAJ PEaU3yEeMbI€ METOIbl PEIICHUS.

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 JaTh 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 JTUCT (0dopmiigeTcs 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,;

- IpUJIOKEHUs (IPU HATTUYUH).

BBIEOP BAPUAHTA KOHTPOJIbHOM PABOTBHI

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



BAPUAHTBI KOHTPOJIBHOM PABOThHI

Bapuant 1
1. CocTaBuTh KOJI ONpENENeHUsI CTOMMOCTH MaTepuayia (C TOYHOCTBIO 0

0,01), He0OXOAMMOTO /1JIs1 U3TOTOBJICHUS N JAeTANIEH, TPAHULIBI KAKI0M U3 KOTOPBIX
ONPEIECIISAIOTCS JUHUAMU Y= x%-2x+3 u y=-x2+4x+1. H3BecTHO, UTO 1i€HA KBaj-
paTHOM eIWHUIIBI MaTepuana paBHa 1,35 meH.ex.; N- yucio OykB B Bamreit pamu-
JIVN.
2. VI3BeCTHO, YTO KOMIIAaHUS OKA3bIBAET YCIYTH, JIJIsl BBIMOJHEHUS KOTOPBIX
TpeOyIOTCS COOTBETCTBYIOIIUE 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 umeercss B Hanuuuu, eciu ai<0, To OH Haxo-
JUTCSL B ayTcOpcuHre. B 1ensx MHOroakTOpHOTo aHaiu3a JAesTeIbHOCTH KOMITa-
HUU HEOOXOIMMO PACCUUTATh CICAYIOIINE BIPAKCHUSI.

=y S Qu
Il

a) —6d + 5b
b) 2(d,p)-b—3(b,p) - d+4lpl-p
3. Jlmst Toro, 94TOOBI ONpEeNeTuTh, KAKOE€ KOJMYECTBO PECYpPCOB X1, X2, ..., X8

OBbLIO UCNOJIb30BAHO B KOMIIAHUU NPHU BBINOJIHEHUN OCHOBHBIX 3aJ1a4, Ha/l0, UC-
HoJIb3ysl COBMeCTHYIO padboTy B MS Excel u R, pemmts cucteMy THHEHHBIX
ypaBHeHHI. OTBET JaTh C TOYHOCTHIO JI0 TPEX 3HAKOB MOCIIE 3anATol. Pe3ynbraTt
npoBeputh. HaliTu pemienre cuctemMbl B 00OBIKHOBEHHBIX Ap00six. Pesynbrat mpo-
BEPHUTb.
3x, - 2%, +4x, - a0 + x5 - 28, - 5x; + 4 =21,
- - - - - - Ty =7
X +3x, x4 — X+ Tag —5x; 4+ 2y = 21,
A 4 o - - . - Av
Ay + 2x; — 2o, + 8 —x + 4, — 4 = -5,
- - 34 - - - RS -

=3 4+ X, 3%, + x5, - 3%, + Tx, — 2%, +5x; = -10,
12+ - - o S, PO,

=2x, + 2x, + %, +6x, — Ty —2x, = -21,
—5x, + 3x; —x, +3x; — 2x, + 4y, + 63 = 67,

Ay, =24, +5x, —x, —2x. —3x. +2x L —
Ax, —2x, +5x; —x, —2x, —3x, + 2x; +5x; = 53,

—4x, + Tx, +4x; - 8x, +4x; —2x, —x, —6x5 =46
4. Jlns BBINOJHEHUS ONTUMAJIBHOTO OW3HEC-TUIAaHUPOBAHUSA TpeOyeTcs

Haiith MaTpuiy X, peumB B R marpuunoe ypasuenue X(B1)A?=E. Pesymbrar
IPOBEPUTE.

3 -2 0 2 4 -1 -1 2 9 -4 -1 5
50 0 -4 3 10 7T 4 -5 -10 -4 15
T -4 3 4 1 -1 g 12 -14 -4 8 1
A= ) H B= 3
9 6 6 -2 -12 0 4 -9 0 -4 -2 -6
3 5 -2 0 6 4 o -3 4 o6 -2 -1
4 0 5 8 15 2 -7 8 1 -4 7 -9




5. [Ins BOoCCTaHOBIIEHHSI YTPAuCHHBIX MapoJe€il BXOJa Ha MOpTaj OpraHu3a-
U TpeOyeTcs HAMTU C TOYHOCTHIO JI0 3 NECATUYHBIX 3HAKOB COOCTBEHHBIE YHCIIA
U COOCTBEHHBIE BEKTOPBI MATPHUIIBI, dJIEMEHTAMH KOTOPOW SIBISIOTCS KOI(PPuim-
€HTBI IIPY NIEPEMEHHBIX B CHCTEME JIMHEWHBIX ypaBHEeHUU U3 3amanus 3. [Ipose-
PUTH OPTOTOHAIBHOCTD MOJYYEHHOTO COOCTBEHHOIO Oasuca.

6. s BbIMOMHEHHS ONTHUMAIBLHOTO OM3HEC-TUIAHWPOBAHMUA TpedyeTcs C
TOYHOCTBIO 110 0,01 pemmTs cileTyronyro 3a1ady JUHEHHOTO IPOrPaMMHUPOBAHNS:

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 ONpeAeNICHUs] CTOUMOCTH MaTepualna, He0OX0IUMOTO s

W3rOTOBIICHUS N AeTalIel, TPAHULIBI KaXXI0W U3 KOTOPBIX ONPEAEISIIOTCS TMHUSAMU
y=x?-6x+12 u y=-x’+8x. M3BeCTHO, 4TO LIcHA KBAAPATHOM €IMHUIIBI MATEPUATIA
paBHa 12,65 nen.ex.; N- uncno Oyks B Bameil pamunumn
2. VI3BeCTHO, YTO KOMITAHUS OKA3bIBACT YCIYTH, JJIS1 BBIMOJHEHHUS KOTOPHIX
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,-2,3,42,9,-8,-4,7,—1,1,—-2,3,4).

[Ipu stom ecim ai>0, pecypc umeercst B Hanu4uu, eciau ai<0, To OH HaXo-
JUTCS B ayTcOpcuHre. B 11enax MHOro(akTopHOro aHaiu3a JAesiTeIbHOCTH KoMIa-
HUU HEOOXOIUMO PaCCUUTATh CIECTYIOIINE BHIPAKEHUS

=y S
Il

a)—6d + 5b
b)(d,p)-b+3(d,b) p— 2pl-b
3. nig Toro, yToObI ONPENENUTh, KAKOE KOJIMYECTBO PECYPCOB X1, X2, ..., X8

OBLJIO MCIOJIB30BAHO B KOMITAHMM TPU BHIMIOJIHEHUH OCHOBHBIX 3a/ay, HaaAo0 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 BEKTOPHI MATPHIIbl, 3JEMEHTAMU KOTOPOH SBISAIOTCS KO3(hduIm-
€HTBI IIPU NIEPEMEHHBIX B CHCTEME JINHEWMHBIX ypaBHEeHWU W3 3ananus 3. [Ipose-
PUTH OPTOTOHAJILHOCTH MOJYYEHHOTO COOCTBEHHOTO Oa3uca.

6. s BbIMOMHEHHWS ONTHUMAIBLHOTO OW3HEC-TUIAHWPOBAHMUSA 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



p = (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)-d+@p)-b—3Ipl-p
3. I[JI}I TOTO, LITO6}>I Ol'IpeI[CJ'II/ITI), KaKOC€ KOJIMYCCTBO pecprOB X1, X2, ...y X8

OBLJIO HCIIOJB30BAaHO B KOMIIAHMM IIPU BBINIOJIHEHWH OCHOBHBIX 3a/ad, HajJA0 pe-
IIUTh CUCTEMY JIMHEWHBIX ypaBHEHUI. OTBET AaiiTe ¢ TOYHOCTHIO IO JIBYX 3HAKOB
nocne 3aniaroil. Pesynbrar nposepsre. HaliquTe peieHne cucTeMbl B OOBIKHOBEH-
HBIX po0six. PesynpTaT nposepeTe.

3%, —2x, +xy, —4x, + 58 — 3 + 2, —xp = 29,
4 A = . - - A 4- o -
—2x +4x, +5x; —x, + 64 —4x, + 2x, — 5x; = 25,
—x; +4x, = 5x, +6x5 —2x;, - 5x; =19,
- T S, P T T - =
5x, = Txy 4 3%, —5x, — 2%, —xg + 3%, + 2x; = 29,
—4x, +3x; —2x, —6x; + 8x, — 2x; + Sxg = 28,
" 4- . - - Ta- A 4 -
2x +7x, —6x, — x5 + 35, —4x, —3x5 =-T7.

B P P - 8y -
55.1.1+_1J ..15+_'f}'1j S.xﬁ+.1? L.

Sx,+2x, +3x; —4x, - 2x, - 9%, + Tag =13
4. JIns1 BBITIOTHEHUSI ONTUMAIBHOTO OW3HEC-TUIAHUPOBAHUS TpeOyeTcs
. 2% (R-1) =
HaiTu MaTpuily X, pemus B R matpuunoe ypasaenue A°X(B™) =E. Pesynbrar
MPOBEpPHTE. 1
5 -2 -6 11 4 -0 1 -5 9 3 -10 0O

4 11 21 -8 -3 10 5 -3 -11 -3 -5 l6
-5 4 -3 0 8 -1 -6 10 -4 15 -4 0
A= H B=
9 -7 5 -4 -12 B8 -9 -6 9 -9 2 -6
13 5 -2 0 -6 4 8 -3 5 -5 18 -1
__—1? o 13 2 15 0 _ 0 8 8 -4 12 —1{}__

5. JIig BoCCTaHOBIIEHUS YTPAUEHHBIX MapoJied BXOJla Ha MOpTajl OpraHu3a-
UK TpeOyeTcs HAaWTH ¢ TOYHOCTHIO JI0 3 NECSITHYHBIX 3HAKOB COOCTBEHHBIC YMCIIA
U cCOOCTBEHHBIC BEKTOPHI MATPHIIbI, J3JIEMEHTaAMHU KOTOPOU SBISIOTCS Kodhduim-
€HTHI MPYU NIEPEMEHHBIX B CHUCTEME JIMHEHMHBIX ypaBHEeHUW W3 3agaHus 3. [Ipose-
PUTH OPTOTOHATBHOCTD MOTYYEHHOTO COOCTBEHHOTO Oasmuca.

6. Jlns BBIMOJHEHUS ONTHUMAJIbLHOTO OW3HEC-TIJIAHUPOBAHUSI TPEOyeTcs C
TOYHOCTHIO 710 0,01 pemmTs cneayronyo 3agauy JUMHEHHOTO TPOTPAMMUPOBAHUS:

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
M3TOTOBJIEHUS N JETAJIEN, TPAHULBI KAXKIOW U3 KOTOPBIX ONPEACISIOTCSA JTUHUSIMHU
y=-3x*+5 u y=-x’+8. M3BeCTHO, 4TO 1IeHA KBAaJAPATHON €JIUHHULIEI MaTepUasa PaB-
Ha 9,24 nen.en.; N- uncio OykB B Bame hamumn.

2. VI3BeCTHO, YTO KOMITAHWS OKa3bIBACT YCIIYTH, UTsI BBITOJTHEHHS KOTOPBIX
Tpe6y}0Tcsl COOTBETCTBYIOIIIHME PECYPCHI ai, bi, pi
= (0,3,-5,—9,-2,-5,2,-3,6,—4,0,1,0,2,3,8) ,
= (4,-5,1,1,-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 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.

=y S QL

a) 8d + 3b
b) 4|p|-d+ (d,p)-b—3(b,p) P
3. JImst Toro, 4TOOBI ONPEAETUTh, KAKOE KOJIUYECTBO PECYPCOB X1, X2, ..., X8

ObLJIO HCIOJB30BAHO B KOMITAHMM TPU BHIMIOJIHEHWH OCHOBHBIX 3a/ay, Hajao0 pe-
IIUTh CUCTEMY JIMHENHBIX ypaBHEHHI. OTBET TalTe ¢ TOYHOCTHIO /10 IBYX 3HAKOB
nocJe 3anstoi. PesynbpTaT npoBepbTe. Haiiaute pernienne cucteMbl B OOBIKHOBEH-
HBIX Jpo0six. Pe3ynbrar nposepbTe.

=3x; +8x, + 2, —4x + 3, + 2y = 30,

=3x +5x; —x, + 5% + 2x, — 5x; — 3x,, =10,

N +4x + 23 —x, + 23 + x5, + 64, =13,

—Ta 468, +x; 33, + 4, —Tag +4x, —5x; =13,
|52, —4x, —4x, —2x, + 2%, + 6x, + 31, = -3,

—X, — X + 3%, -4+ 3x, —2x, - 2xg = 27,

..1 +41 _1 +91 —81 —2x, +(1 —41.

Tag+2x, —8x; +2x, — T, + 83 =11
4. JInst BBITIOTHEHUST ONTUMAIBHOTO OW3HEC-TUTAHUPOBAHUS TpeOyeTcs

Halitu matpunyy X, pemus B R marpuunoe ypasaenue AX(B?) >=E. Pe3ynsrar
MPOBEPHTE.
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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: o &8 2 -4 -12 5

5. ly14 BOCCTaHOBJIEHUS! YTPAu€HHBIX Mapojei BXoJa Ha MOpTajl OpraHu3a-
uu TpeOyeTcs HAMTU ¢ TOYHOCTBIO JI0 3 I€CATUYHBIX 3HAKOB COOCTBEHHBIE YHCIIA
U COOCTBEHHBIC BEKTOPHI MATPHUIIbI, 3JEMEHTAMHU KOTOPOH SIBISIOTCS KO3PPUIH-
€HTBI IIPY NIEPEMEHHBIX B CHCTEME JIMHEUHBIX ypaBHEeHUU W3 3amanus 3. [Ipose-
PUTH OPTOTOHATBHOCTD MOJTYYEHHOTO COOCTBEHHOIO Oasuca.

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

f (X, X,) =4% —X, =5%; —2X, > Max , ecin
—4x, —2X, +5X; —7X, <14
2%, — X, + 6%, +12Xx, <7
X, +95X, —2X; +9X, <26
X, Xy, X3, X, 20

Bapuanr 5

1. CocTaBuTh KOJ OIPENENEHUS CTOMMOCTY MaTepUaa, HEOOXOAUMOTO IS
M3TOTOBJICHHS N JIeTalel, TPAaHULBI KaXKIOH U3 KOTOPBIX ONPENEISIOTCS THHUAMU
y=x°-2x%-14x+13 u y=5x+8—7. 13BecTHO, YTO IIeHa KBAIAPATHON €IMHHIIbI Ma-
tTepuana paBHa 11,35 nen.ex.; nN- uncno Oyks B Bameit hamunun.

2. VI3BeCTHO, YTO KOMIIAHUS OKA3BIBAET YCIYTH, JUIsl BBIIOIHEHUS KOTOPBIX
Tpe6y}0Tc;1 COOTBETCTBYIOILME 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).

IIpu sToM eciu ai>0, pecypc uMeeTcs B HanUuuH, ecau ai<0, To OH HAXOMUTCA B
ayTcopcuHre. B 1e/1sX MHOrO(paKTOPHOrO aHAIN3a JAEATEIbHOCTH KOMIIAHUH
HE0OXOIMMO PACCUUTAT CIEAYIOLIUE BHIPAKEHHUSI.

a)—2a+7b
- ¢ > > - 7 o -
b) 21l -b + (@,p)-d + (b,p) - P
3. Iy Toro, 4TOOBI ONPENeNuTh, KAKOE KOJIMYECTBO PECYPCOB X1, X2, ..., Xg
ObUIO MCMOJIb30BAaHO B KOMIIAHWU NPU BHINIOJHEHUH OCHOBHBIX 3a/lay, HaJao0 pe-
IIUTh CUCTEMY JINHEWHBIX ypaBHEHUI. OTBET JAalTE C TOYHOCTBIO JI0 JIBYX 3HAKOB

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

=y S QL
[l
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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 B8 -11 -3 &8 -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 —1‘3

5. 1711 BOCCTaHOBJIEHUS! YTPAu€HHBIX Maposei BXojAa Ha MOpTall OpraHu3a-
UM TpeOyeTcs HAMTHU ¢ TOYHOCTBIO JI0 3 AECATUYHBIX 3HAKOB COOCTBEHHBIE YHCIIA
U COOCTBEHHBIE BEKTOPHI MAaTPHUIIbI, JIEMEHTAMU KOTOPOH SIBISIFOTCA KO3 uim-
€HTHI IIPY NIEPEMEHHBIX B CHCTEME JINHEWMHBIX ypaBHEeHUU W3 3ananus 3. [Ipose-
PUTH OPTOTOHAJILHOCTH IMOJYYEHHOTO COOCTBEHHOTO Oa3uca.

6. s BbIMOMHEHHWS ONTHMAIBLHOTO OW3HEC-TUIAHWPOBAHHUSA TpeOyeTcs C
TOYHOCTHIO 710 0,01 pemmnTs cneayronyo 3agauy JUMHEHHOTO TPOTPAMMUPOBAHUS:

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

X, + 95X, —8x; +10x, <10
3X, +7X, +4X, —11x, <8
6X, —9X, +5X; +8X, <5

X, Xy, X5, X, 20

Bapuanr 6

1. CocTaBuTh KO/ OMpE/EICHUSI CTOMMOCTH MaTepraia, HeOOXOAUMOTo s
W3TOTOBJICHUSI N JIeTael, TPaHUIbl KOKI0M M3 KOTOPBIX OMPEACISIIOTCS JTHHUSIMU
y=Inx+1, y=0,5"+1,5 u x=5. U3BecTHO, YTO IICHA KBaAPaTHOW CAMHHUIBI MaTepHa-
Ja paBHa 7,22 neH.eq.; N- ynuciio OykB B Bamel gpamumnuu.

2. VI3BeCTHO, YTO KOMITAaHHS OKa3bIBACT YCIIYyTH, JUTSI BBITOJTHCHHS KOTOPBIX
Tpe6YIOTC$I COOTBETCTBYIOIIIME PECYPCHI ai, bi, pi
= (—6,—-2,7,—1,4,-2,6,—-7,4,0,-5,1,2,-2,1,-9)
= (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).

=y S QL
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[Tpu aTom ecnu ai>0, pecypc umeercst B Hanuuuu, eciu ai<0, TO OH HAaXOJUTCS B
ayTcopcuHre. B mensx MHOToGakTOpHOTO aHAIu3a NEeITeIbHOCTH KOMITAaHUN
HEOOXOJMMO PacCUUTATh CIACAYIONINE BHIPAKEHUS.

a) 8d — 3b
b) 318l - b+ (a,b)-p—2(b,p)-d
3. I[JBI TOrIO, YTOOBI OIIpEAC/INTDh, KAKOC KOJIHNYCCTBO PECYPCOB X1, X2, ..., X8

OBLIO WCIOJIL30BAHO B KOMITAHUH IIPpX BBIIIOJIHCHHUN OCHOBHBIX 3a/da4, HAJIO0 PcC-
IIUTb CUCTCMY JIMHEHHBIX ypaBHeHHﬁ. OtBeT ,ZI&I?ITE? C TOYHOCTBIO 1O ABYX 3HAKOB
IOCJIC 3aIIsSITOM. PCSYJII)T&T IIPOBCPLTC. HaﬁﬂHTe PCHICHUC CUCTCMBI B OOBIKHOBEH-

HBIX Jpo0six. Pe3ynbrar nposepsbTe.

3x, —5x, +8x, + 2.;;5 -9 + 31, — x5 =19,

—11x —4x, +4x, —5x, —8x; + 4, + 21, + 8y = 70,
- + 5%, —Tx, + 23, — 33, — 33, = 6.

8x, —9x, +13x, —4x, + 2x, —x, —4x, —8x, = 32,
|2x, + 7, —4x, - 5x, + %, + 635 =29,

=3, =, +5x; - + 4, + 61 =1

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

—Ax, =31, + 2% -8, +3v, - 21, = -2
4x, = 3%, + 23, + 91 — 8x, + 3x;, — 2, =20

4. JInsi BBITIOJTHEHUSI ONTUMAIBHOTO OWM3HEC-TUIAHUPOBAHUS TpeOyeTcs
Halitn matpuiyy X, pemus B R Mmarpuunoe ypasuenue (X+B)(BA?)=E. Pesynbrar
IPOBEPBTE.

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

LS}

-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 8 5 2 =5 0 -1
2 -5 2 -4 -6 —4_

17 -3 1 -4 -11 -6

5. l11 BOCCTaHOBJIEHUS! YTPAu€HHBIX Mapojeil BXojaa Ha MOpTayl OpraHu3a-
U TpeOyeTcs HAMTHU C TOYHOCTBIO JI0 3 AECATUYHBIX 3HAKOB COOCTBEHHBIC YHCIIA
U COOCTBEHHBIE BEKTOPbI MaTpPHUIIbl, JIEMEHTAMU KOTOPOH SIBISIIOTCA KO3(huim-
€HThl TIPU NIEPEMEHHBIX B CUCTEME JIMHEWHbIX ypaBHeHUH u3 3amanus 3. [Ipose-
PHUTH OPTOTOHAJILHOCTbH IMOJYYEHHOT'O COOCTBEHHOTO Oa3uca.

6. Jls BBINOJHEHHS ONTHUMAIbHOIO OW3HEC-TUIAHUPOBAHUSI TpeOyeTcs ¢

TOYHOCTHIO 710 0,01 pemmTs cneayronyo 3agauy JUMHEHHOTO TPOTPAMMUPOBAHUS:
f (X, %) =3X +2X, +5%,+8%, >min , ecnn

—2X, —5X, +3X;, +4x, =24
3X, +2X, =8X; +7X, =7
X, —9X, —5%; +13x, <13
X, Xy, X5, X, 20
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Bapuant 7

1.CocTaBuTh KOJ ONpeeNIeHHs] CTOMMOCTH MaTepuana, HeoOX0AUMOTO JIs
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 nen.en.; N- yucio OykB B Bamelt hamrmn.

2. VI3BeCTHO, YTO KOMITaHUS OKA3bIBACT YCIYTH, JUIS BBITOJHEHHS KOTOPBIX
Tpe6y}0TC$[ 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).
[1pu sToMm ecnu ai>0, pecypc nmeeTcs B Hanmuun, eciau ai<0, To OH HAXOIUTCS B
ayTcopcuHre. B 1essax MHOTO(akTOPHOTO aHaIH3a AesITeIbHOCTH KOMIIAaHHH
HE00XOIMMO PACCUUTATH CIEAYIONINE BEIPAKECHUSI.

=y S QL

a) —2d — 6b
b) 5151-a+ (a,5)-5—2(b,5) b
3. JImst Toro, 4TOOBI ONPEAETUTh, KAKOE KOJIUYECTBO PECYPCOB X1, X2, ..., X8

OBLJIO MCIIOJB30BAHO B KOMITAHMM IPW BHINIOJIHEHWH OCHOBHBIX 3a/ad, HajA0 pe-
IIUTh CUCTEMY JIMHEMHBIX ypaBHEHHN. OTBET NaliTe ¢ TOYHOCTHIO /10 IBYX 3HAKOB
nocJe 3ansatoi. PesynbTat nposepbTe. Haitaute perenrue cucteMsl B OOBIKHOBEH-
HBIX 1po0six. PesynpTaT nposepere.

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

8x, +3x, +4x; —2x, —5x, + 2y, — T, +11xg = 43,
=53, -6 +2x, + s+ + T, -2 =T

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

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

XN+ Tx —Tx+3x, 93 +4x, - 5x, —x; =53,
Tx, +2x, +9x, +10x, —5x, —12x; =11

—Ox; +3x, —x; —x, —6x, +4x, +9x; = 50

4. J151s BBIOJTHEHUS ONITUMAIBHOTO OM3HEC-TNTAaHUPOBaHUs TpedyeTcs
Haiiti Matpuy X, pemms B R Mmarpuunoe ypasaenue XA(B?) >=A+B. Pesynbrar
IIPOBEPBTE.

18 -4 1 17 -1 3 -6 7 -8 3 7 -1

-8 1 -7 -8 -4 8 4 -3 -11 -9 -5 -7

7 3 -3 8 8§ 0 -6 -8 13 -15 -4 -4
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. 1711 BOCCTaHOBJIEHUS! YTPAu€HHBIX Mapojei BXojAa Ha MOpTall OpraHu3a-
UM TpeOyeTcs HAMTU C TOYHOCTHIO 10 3 AECATUYHBIX 3HAKOB COOCTBEHHBIE YHCIIA
U COOCTBEHHBIE BEKTOPBI MATPHIIBI, 3JIEMEHTAMH KOTOPOU SIBISIOTCA KOIPPUIH-
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€HThI TIPU NIEPEMEHHBIX B CHCTEME JIMHEWHbIX ypaBHeHUUM u3 3amanus 3. [Ipose-
PUTH OPTOTOHAIBHOCTD MOJYYEHHOTO COOCTBEHHOIO Oa3uca.
6. Jlns BBIMOMHEHWS ONTHMAIBHOTO OW3HEC-TUIAHUPOBAHUSI TpeOyeTcs ¢
TOYHOCTHIO 710 0,01 pemmTs cneayronyo 3agady JMHEHHOTO TPOTPAMMUPOBAHUS:
f (X, %) =3% —2%,— 7% —4x, >min , ecu
X, +2X, —4X; +5x, 219
—4x + X, +12x, -2%, 221
— X, +2X, +3X; +7X, <14
Xy X5, X3, X, 20

Bapuant 8

1. CocTaBUTh KOJ OIpE/IeNIeHUs CTOMMOCTH MaTepuaia, HE0OOX0IMMOTo JJis
U3TOTOBJICHHSI N JIeTalIeld, TPAHMIIBI KaXKIOW U3 KOTOPBIX OMPENEIISIOTCS JIMHUIMHU
y=sin’x+1, y=e*-1 u y=0,5%-0,5. 3BeCTHO, YTO 1ieHa KBaPaTHONH eJIUHHUIIbI Ma-
Tepuana paBHa 7,28 neH.el.; N- yucio OykB B Bameit pamunmu.

2. VI3BeCTHO, YTO KOMITAHHS OKa3bIBACT YCIIYTH, UTSI BBITOJTHEHHS KOTOPBIX
TpeOyIOTCS COOTBETCTBYIOIIUE 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 aTom ecnu ai>0, pecypc umeercst B Hanuuuu, eciu ai<0, TO OH HAaXOAUTCS B
ayTcopcuHre. B mensx MHOTO(haKTOPHOTO aHAIN3a ACSITEIbHOCTH KOMITAHUN
HEO0OXOMMO PacCUUTATh CIACAYIOIINE BHIPAKCHHUS.

Sy S QL
Il

a) 5d — 9b
b) —4|pl-p—(d,b)-d+3(b,p) b
3. lnis Toro, 4ToOBI ONPENeNuTh, KAKOE KOJIMYECTBO PECYPCOB X1, X2, ..., Xg

ObUIO MCMOJIb30BAaHO B KOMIIAHMU IPU BHINOJHEHUH OCHOBHBIX 3a/ay, HaJgo0 pe-
IIUTh CUCTEMY JIMHEMHBIX ypaBHEHHU. OTBET aliTe ¢ TOYHOCTHIO /10 IBYX 3HAKOB
nocJie 3ansatoi. PesynbTat nposepbTe. Haiiaute perienrue cucteMbl B OOBIKHOBEH-
HBIX Jpo0six. Pe3ynbrar nposepbTe.

—4x; +3x, —10x, +8x;, — 5x, + Tx, = 34,

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

Tap+ 62, +12x, + x5, — x5 + 3 +4x, — 33, = —44,
| =T, = 5x, + 4x; —x, —4x, +3x, = -4,

=Tx + 35, +9x; —3x, —8x; + 1, +4x; =61

~

6x, +10x, — 5x, +8x, —x, +4x, —4x, —2x, =-13.

- - - L7y - - -
—Tx, —4x, —6x, + 2x; — 3x, — 9, + x5 = 50.
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4. J1711 BBIIOJTHEHUS ONITUMAJIBHOTO OM3HEC-TNIAHUPOBaHUs Tpedyercs
Haitti Matpuy X, peums B R Marpuunoe ypasaenue X(B1)A*=E. Pesynprar

IIPOBEPBTE.
(-10 -4 8§ 15 -1 5 19 -5 9 3 -1 0
-8 4 -5 7 -4 B8 5 -3 20 -3 -5 13
3 3 14 7 8 =2 -6 10 -4 15 -17 0
A= H B=
14 -9 0 -4 -2 -6 1 -6 19 -9 -2 -6
-6 -3 -4 -2 12 2 8 -3 5 -5 8 -1
-7 8 1 -4 -9 9 0 8 1 -4 12 -7

5. JIig BocCTaHOBIIEHHUS YTPAUEHHBIX MapoJied BXOJla Ha MOpTajl OpraHu3a-
UM TpeOyeTcs HAMTHU ¢ TOYHOCTHIO JI0 3 AECATUYHBIX 3HAKOB COOCTBEHHBIC YHCIIA
1 COOCTBCHHEIC BCKTOPBI MaTpHUIbI, 3JICMCHTAMHA KOTOpOfI SABJIATOTCA KOZ)(b(l)HLII/I-
CHTHI IIPpHU IICPCMCHHBIX B CHUCTCMC JIMHEVHBIX ypaBHGHI/Iﬁ N3 3aJaHusA 3. HpOBG-
PHUTH OPTOTOHATILHOCTH IMOJTYYEHHOTO COOCTBEHHOTO Oa3uca.

6. I[JISI BBIITOJIHCHUA OIITUMAJIBHOI'O 6H3HGC-HJ’IaHI/Ip0BaHI/ISI Tpe6yeTc;I C
TOYHOCTBIO JJO 0,01 PCUINTS CIACAYIOIYIO 3a1a9y JIMTHEWMHOTO IIporpaMMHupOBaHUs:
f (X, %) =X +3%, —6X,+2X, >max , eciu

SX, + X, +3X, — 7%, <15
X, — X, +3X, +5x%, <11

—3X +4X, + 77X, +6X, <9

X, X5, X5, X, 20

Bapuant 9

1. CocTaBuTh KOJ ONpe/eNeHHs] CTOMMOCTH MaTepuala, HeoOX0IUuMOro JUls
M3rOTOBJIEHHS N JieTajel, TpaHuLbl KaKI0H U3 KOTOPBIX ONPENENSIOTCS TMHUAMU
y= x*3x*+5 wu y=-x’+3. M3BecTHO, 4TO LicHA KBAIPATHOM €IMHMIIEI MaTepuasa
paBHa 9,37 nen.en.; N- yucio OykB B Bamel pamuun.

2. I3BeCTHO, YTO KOMIIAHHS OKA3bIBAET YCIIYTH, JUISl BHINOIHEHUS KOTOPHIX
Tpe6y}0Tc;1 COOTBETCTBYIOIHE PECypCHI ai, bi, pi.
~'(2,4,—5,-5,2,-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).
[Tpu sToMm ecnu ai>0, pecypc umeeTcs B Hanmuuu, eciau ai<0, To OH HAXOIUTCS B
ayTrcopcunre. B 1ensx MHOTro(hakTOpHOTO aHaIK3a JAesITEIbHOCTH KOMITAaHUU
HEO0OXOMMO PacCUUTaTh CIACAYIOIINE BHIPAKECHHUS.

a) 5d + 9b

b) 31p]-$ ~ (@) -d+3(b5) b

3. Iy Toro, 4TOOBI ONPENeNuTh, KAKOE KOJIMYECTBO PECYPCOB X1, X, ..., Xg
OBLJIO MCIIOIB30BAHO B KOMITAHWH TPW BBITIOJIHEHUM OCHOBHBIX 3a/1ad, HAJ0 pe-
IIUTh CUCTEMY JIMHEWHBIX ypaBHEHUI. OTBET AaiiTe ¢ TOYHOCTHIO 10 JBYX 3HAKOB
nociie 3anatoi. Pesynsrar npoBepsTe. Haiinure permenue cucteMbl B 0OBIKHOBEH-
HBIX 1po0six. PesynpTaT nposepshTte.

Sy S QL
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6.1'1 —41': + 3.1'3 —8_\'4 + 10'.1'S —61‘6 +4x —-_‘-.\'S =—58.
—2x +4x, + 5%, —x, +6x, —4x, +2x, - 53, =125,
—-X +4.\'2 - 5.1'4 +6:';j -21x, —5.1'3 =-19,

S5x,—Tx, +3x, 5%, - 2x, —x, + 3%, + 21X, =10,
—43.': + 31'3 —-2.1'4 —6.\'5 + 8.1'6 -2x, +51;B =28.

24 +7x, - 6x, —x, +3x, —4x, - 35, =T,

31 4217 —2% - _ 81 -
3,\1+-.1: _33+9.\5 8.\6+.\? 1.

Sy 4 2% Ay =27, -0+ Ty =
_.11+_:'.:+3.\3 -1.14 2x, 9.\?+,.1S 13

4. JIns BBINOJHEHUSI ONTUMAIBHOTO OM3HEC-TUIAHUPOBaHUs TpeOyeTcs
Haiiti Matpuny X, pemus B R Mmarpuunoe ypasuenue A?X(B™?) =E. Pesynbrar
IIPOBEPHTE.

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 H B— -5 4 -3 0 8§ -1
-2 -6 9 -9 2 -6 ° -7 5 -4 -12 B8
8§ -3 5 -5 18 -1 13 5 -2 0 -6 4
0 8 8§ -4 12 -17 0 13 2 15 0O

~10

5. JIig BocCTaHOBIIEHUS YTPAuEHHBIX MapoJied BXOJla Ha MOpTajl OpraHu3a-
MU TpeOyeTcs HAUTH C TOYHOCTHIO JI0 3 JAECATUYHBIX 3HAKOB COOCTBEHHBIC YHCIIA
U COOCTBEHHBIE BEKTOPHI MAaTPHUIIbI, JIEMEHTAMU KOTOPOH SIBISIFOTCA KO3 uim-
€HThI MPYU NIEPEMEHHBIX B CHUCTEME JIMHEMHBIX ypaBHEHUU W3 3amaHus 3. [Ipose-
PHUTH OPTOTOHATILHOCTH MOTYUYEHHOTO COOCTBEHHOTO Oa3uca.

6. Jlns BBIMOJIHEHHWS ONTHMAJIbLHOTO OW3HEC-TIaHUPOBAaHUS TpeOyeTcs ¢
TOYHOCTHIO 110 0,01 pemuTs cieayronyo 3a1ady JUHEHHOTO IPOTPaMMHUPOBAHUSA:

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

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

| X0s X51 X5, X, 20

Bapuant 10

1.CocTaBuTh KOJ ONpeAeNeH!s] CTOUMOCTH MaTepuaia, HeoOXOIUMOTro st
W3TOTOBJICHHS N JieTalIeld, TPAHMIIBI KaXKIOW W3 KOTOPBIX OMPEISIISIOTCS JIMHUSIMHU
y=-x>+3x+4 n y=sin3(X-2)+2. U3BecTHO, 4TO 1I€HA KBAIPATHOM €IUHULILI MaTe-
puana paBHa 5,41 nen.en.; N- yucio OykB B Bameit ¢pamumnmm.

2. I3BecTHO, YTO KOMIIAaHUS OKA3bIBACT YCIIYTH, JIJISl BBITOJIHCHUST KOTOPBIX
TpeOYIOTCSA COOTBETCTBYIOIIME PECYPCHI ai, bi, pi.
a=(-7,2-611,-4,2,-1, 2,0,0,2,1,4,-2,-3,-4),
b = (-2,4,-5,-1,0,3,8,—4,0,-2,8,—-1,-2,5,0,1) ,
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p = (-9,—4,4,8,0,3,-5,4,3,2,-3,-2,5,8,1,-3).

[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 PACCUUTATD CIICTYIOIIUE BEIPAIKCHHS.

a) —4d —7b
b) =315 -b —2(d,p) - p + 4(b,p) @
3. I[JI}I TOTO, 4TOOBI OIIPpCACINTD, KAKOC KOJINYICCTBO PCCYPCOB X1, X2, ..., X8

OBLIIO WCIOJB30BAHO B KOMIIAHUH ITPHU BBIIIOJIHCHWMHW OCHOBHBIX 3a/ia4, HAaIO0 PC-
IIUTh CUCTEMY JIMHEWHBIX ypaBHEHUI. OTBET AalTE C TOYHOCTHIO 10 IBYX 3HAKOB
nociie 3anatoi. Pesynerar npoBepsTe. Haiimure perenue cucteMbl B 0OBIKHOBEH-
HBIX Ipo0sx. Pe3ynbrar nposepsTe.

- +4x, —8x; +11x, + 3, —4x;, + 3, =31

dx, —5x; + 33, + x5 — 5 + 3x;, —x; = 3L

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

9x, —2x, —5x; +4x, + X, — X, + x5 = 60,

| =5x, —3x, +2x, +15x, — 6x; +2x, — 6x, +8x; = 74,

O9x, + 5%, —2x; —6x, — 2% + Sx, — 61, — 4, =0,

3v — 2% 4+ X =20, + X —
3x,-2x, +x, -2y, +x, =9,

6x, —6x, + 2x; —13x, + 6x; —5x;, — x5 =11

4. JIns BBIMOJHEHUS ONITUMAIBLHOTO OM3HEC-TITIAHUPOBAaHUS TpeOyeTcs
Halitu matpuny X, pemus B R Mmarpuunoe ypasaenue (A%+2B?) X=E. Pe3ynsrar

IIPOBEPBTE.

-1 4 8 5 -1 157 ‘6 -7 9 3 -10 -1}
-8 1 5. 0 -4 8 -4 -3 8 -9 -5 6
4 4 -14 20 8 17 -6 10 14 15 -4 -4

A= | u B= )
-4 -9 0 -4 -2 -6 -9 -6 9 10 5 -6
4 3 -4 12 0 2 8 -3 5 -5 13 -11
-7 8 1 -4 -9 0 0 8 8 -4 -12 1

5. [Ins BocCTaHOBIIEHMS YTpAaueHHBIX MapoJjeil BX0Ja Ha MOpTaj OpraHu3a-
MU TpeOyeTcs HAaUTH ¢ TOYHOCTHIO 710 3 JAECATUYHBIX 3HAKOB COOCTBEHHBIE YKCIIA
U COOCTBEHHBIE BEKTOPHI MATPHIIbI, SJIEMEHTAMHU KOTOPOM SIBIIAIOTCA KO3 hUIim-
€HThl TIPU NIEPEMEHHBIX B CUCTEME JIMHEWHbIX ypaBHeHUH u3 3amanus 3. [Ipose-
PHUTH OPTOTOHAJILHOCTbH IMOJYYEHHOT'O COOCTBEHHOTO Oa3uca.

6. Jlus BBINOJHEHHS ONTHUMAIbHOIO OM3HEC-TUIAHUPOBAHUSI TpeOyeTcs ¢
TOYHOCTHIO 710 0,01 pemmTs cneayronyo 3agauy JUMHEHHOTO TPOTPAMMUPOBAHUS:

f (X, %) =2% —5X +6X+7%, >max , ecnu

X +8X, —3X; +4X%, <9
—6X, +5X, + 7X; +11x, <13
X, +9X, —4X, +7x, <10
X, Xy, X5, X, 20
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHU

Pe3yabTarsl 00yuenus (BJja-

Kon HanMeHOBARME KOM- NuaukaTopsl JAeHHsl, yMEHUS U 3HAHUS), CO-
KOMIIEC- JOCTHKCHUA OTHECCHHBIC C KOMIICTCHIIUA-
NEeTECHI U
TEHIUU KOMIIeTeHIIUH MU/MHIUKATOPAMM 10CTHKE-
HHUA KOMIICTCHIINU
YK-4 CIOCOOHOCTH ~ McIOJb30Barh | 1. Vcronb3yeT ocHOBHbIE Me- | 3HATh OCHOBHBIE METOJIBI M CPEJICTBA
NPUKJIAJHOE  MPOTrPaMMHOE | TOABI M CPEACTBA IOJyYEHUs, | MOIYUYCHHMs, NIPEACTABICHUS, XPaHECHHS
obecrieyeHre TIPH pPEUICHUH | MPEACTABICHUS, XpaHEHHWS M | U 00paOOTKM TaHHBIX.
npo¢ecCHOHANbHBIX 3a/1a4d 00pabOTKH TaHHBIX. YMeTh MPUMEHSATH OCHOBHBIE METOJIBI
W CpeICTBa MOJIy4eHHs, HpercTaBie-
HUS, XpaHSHHsI B 00pabOTKY JaHHBIX.
2. emoHCTpHpyeT BiajgcHHe | 3HATh NPOPECCHOHANBHBIC ITaKEeThI
npo(eCCHOHANBHBIME  TTaKe- | MPUKJIATHBIX IPOrPaMM.
TaMH NPUKIaJHBIX IPOrpaMM. | YMeTb  HCIIOJB30BaTh  Hpodeccro-
HaJIbHBIC TMMAaKEThl MPUKIAJHBIX MPO-
rpaMM.
3. BoiOupaer HeoOxomumoe | 3HATH  NPUKIAIHOE  MPOrPAMMHOE
NPUKJIaAHOE  TpOrpaMMHOe | oOecrieueHue
obecrieueHre B 3aBHCHUMOCTH | YMeThb BHIOMpaTh HEOOXOIMMOE IpH-
OT pelIaeMoi 3a1a4u. KJIaJlHO€ IIpOrpaMMHOE oOecredeHne B
3aBHCHMOCTH OT pellaeMoil 3a1a4uu.
4. Hcnome3yer mnpukiagHoe | 3HATH Ha3HaYCHHE NPHKIATHOTO IPO-
NpOrpaMMHOE  OOECIeYeHHe | TPaMMHOTO 0OECTICUCHHUS.
IUIsL pelIeHHs KOHKPETHBIX | YMeThb  HCIHOJIb30BaTh  HPHUKIATHOE
NPUKIaJHBIX 33/1a4. nporpaMMHOe obecredeHre sl perie-
HHS KOHKPETHBIX MPUKJIATHBIX 331a4.
1. CamocrosTensHO BeIOUpaeT | 3namp 1udpoBble cpeacTBa OOLICHHS,
CrnocoOHOCTh ~ pENeBaHTHO | U HCIONb3yeT LHM(PPOBBIC- | OCYIIECTBICHHUS IMOUCKA W CO3JaHHA
peuiaeMbIM 3aJa4aM HCIOJb- | CPEACTBA  OOIIEHHMS, OCYy- | KOHTEHTa B COOTBETCTBHHM C IIEJIBIO
30BaTh I/IH(bOpMaI_[I/IOHHI)Ie IECTBJIACT IIOUCK I/I/I/IJ'II/I Co- BSaHMOHeﬁCTBHH, B TOM 4YHCJIC A
pecypcbl 1 MHGOPMAIIMOHHO- | 3[aHHE KOHTCHTAa B COOTBET- | OPraHM3allMd COBMECTHOU JesTeIbHO-
KOMMYHUKAIIMOHHBI € TEXHO- CTBMH C ILCJIBIO B3aHMOHeﬁ- CTH.
VK-15 JOTUMM I8 JOCTHXKEHHUsS Lie- | CTBHS, B TOM UYHCIe s opra-
JIel,CBSI3aHHBIX ¢ MPO()ecCHo- | HU3alMK COBMECTHOM Jes- | Yuemos  ucnonb3oBaTh  1H(POBbBIE
HaJBHOM JEATEeIbHOCTBIO, | TEILHOCTH. cpenctBa OOIICHUs, OCYIICCTBICHUS
O0y4YeHHEM, ydacTHEeM B XKU3- MOMCKA U CO3JaHMs KOHTEHTa B COOT-
HH oOlecTBa W IpPYyrux cde- BETCTBHH C LIENBIO B3aUMOJCHUCTBUS, B
pax *KU3HH TOM YHCIIEe JJI OpPraHU3alud COBMECT-
HOH JIesATeNbHOCTH.
2. Bnageer HaBBIKaMH 3namp pasnuyHble MHPOPMALKOHHO-
OopraHu3anuu B3aHMOﬂeﬁ- KOMMYHUKAIIUOHHBIE CUCTEMBI 1 L[I/I(i)-
CTBUS U KOMMYHHUKaIUU C POBBIE CpE€ACTBA I OpTraHU3aluu

MTOMOIIBI0 WH(POPMAIMOHHBIX
CHCTEM W/WIH IU(pPOBBIX
CEpPBUCOB U TEXHOJIOTHIA.

BSaHMO]IeﬁCTBHfI 1 KOMMYHUKAIIUH.

Yuemp vcrions3oBaTh paziMyHblE HH-
(hbopManmMoOHHO-  KOMMYHHUKAIMOHHBIE
cUCTeMBl W HU(QPOBBIC CPEICTBA IS
OpraHu3aly B3aUMOJECHCTBUS U KOM-
MYHHKAIIUU

3. Ocymectisier mnoadop M
IIPUMEHEHNE pa3JIMYHbIX WH-
(opMaIOHHO-KOMMYHHKa-
LMOHHBIX CPEJCTB AJIS pelie-
HUS 00pa30BaTENBHBIX H TPO-
(heccHOHATBHBIX 3a7ad.

3ngmp pasnuyuHble MHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIE ~ CPEJCTBA  JUIA
pemeHust 00pa3oBaTeNbHBIX U Mpodec-
CHOHAJIBHBIX 33/1a4.

Yuemp vicrions3oBaTh pazMyHbIE HH-
(hbopManmMoOHHO-  KOMMYHHUKAITMOHHBIE
CpelcTBa I perieHusi o0pa3oBaTeib-
HBIX U IpodeCCHOHATBHBIX 3a1a4.
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[IKH-2

Cnoco6HOCTh HPUMEHSTH
MaTeMaTHYeCKUe METObI st
pellIeHns] CTaHAAPTHBIX MPO-
(beccHOHANBbHBIX 3a1a4, HH-
TepIPETHPOBATH MOJIYYCHHBIC
MaTeMaTHYECKUE PE3yIIbTaThI

1. JleMOHCTpUpYeT 3HaHUS
MaTeMaTHYeCKHUX  METOJIOB,
MIPUMEHSEMbIX B MEHEJDKMEH-
Te.

3HaTh MaTeMaTHYECKUE MCETOAbI, MpU-
MCHACMBIC B MCHCIIPDKMCHTC.

YMeThb HCHONB30BaTh MaTeMaTUye-
CKHUC€ MCETOAbI, IMPUMCHIACMBIC B ME-
HCPKMCHTC

2. IlpumeHsieT MaTemaTHue-
CKH€ METOIbl M MOJENU JJIst
000CHOBaHUS TPUHATHS
YOpaBJIECHUYECKUX PEIICHUI

3HaTL MaTeMaTH4YeCKHE METOALI H
MOJENH il OOOCHOBaHUS NPUHSTHUSA
YIpaBJIEHUYECKUX PELICHUH.

YMeTh WHCIIONB30BaTh MaTeMaTude-
CKHE METOIbI M MOJIEIN I 000CHO-
BaHUS TPHUHITHS YTPABICHUECKUX pPe-
IICHUH

3. CopmepxaTenbHO WHTEpIIpe-
THPYET Ppe3yJbTaThl, IIOJy-
YEHHBIE TIPH HCIIOIH30BAaHUN
MaTeMaTU4ECKUX MOJEIeH

3HaTh METONBI TMOJYYCHUS pe3yNbTa-
TOB TIPU WCIIONB30BAHUN MaTeMaTHde-
CKHUX MOJEIIEH.

YMeTh UHTEPIPETHPOBATh pPe3yibTa-
Thbl, TIOJYYEHHBIE MPHU HUCIOJIH30BAHUHI

MaTeMaTH4YeCKUX MOJIEICH.

TPEBOBAHUS K O®OPMJIEHUIO KOHTPOJIbHOH PABOThI

Odopmienue paboOThl JOKHO MPOU3BOAUTHECA IO OOIIKMM MpaBUIaM
I'oCTt7.32 -2017 B pea. msmenenus ot 12.09.2018 r. «Otyer 0 HaydHO-
uccienoBarenbckon padore. CTpykTypa u npaBuiia 0hOpMIICHHS.

Bce 3amanusi KOHTPOJILHON pa0OTHI BBIMOIHSIIOTCS HA KOMIBIOTEPE B IMPO-
rpamme MS Excel (R), a pesynbratel odopmisercs B Buae Word-10KkyMeHTa B
TEKCTOBOM penakTope Ha juctax Oymaru ¢opmarta A4. CTtpaHUIBl, HA KOTOPBIX
U3JIaraeTcsl TeKCT, MOJKHBI UMETh TOJISl: BEPXHEE U HUKHee — He MeHee 20 mMM;
neBoe — He MeHee 30 MM; npaBoe — He MeHee 10 MM; KOJIOHTUTYJIbI: BEpXHUN — 2;
kel — 1,25.

Tekct ciaemyer HaOupath yepe3 1,5 uareppai, mpudt Times New Roman,
pasmep mpudTa — Min-13, max -14, B Tabaumax — pasmep mpudra — 12, B mox-
CTPOYHBIX CHOCKax — pa3mep mpudta 10. IlomuepkuBanue ciI0B U BBIJCICHUE UX
KYPCUBOM HE JIOITyCKAETCH.

HaszBanue crpykrypHbix snementoB «COJEPXAHUE», «OCHOBHAA
YACTb», «CIIMCOK JIMTEPATYPbBI (MCIIOJIb3OBAHHbLIX HMCTOYHU-
KOB) 1 UHTEPHET-PECYPCOB», «ITPUJIOXKEHUS» sBisttomuecs: 3aroyioB-
KaMH, TeYaTaloTCS MPOMMCHBIMU OyKBaMM, a Ha3BaHHs BOIMPOCOB (MIPaKTHUKO-
OpPHEHTHUPOBAHHBIX 3aJIaHUI) — CTPOYHBIMU OYKBaMH, KPOME TMEPBOI MPOMHUCHOM.
3aroyIOBKH W MOA3aroJIOBKU MPH MeYaTaHUU TEKCTA MUCHhbMEHHOW pabOThl HA MPUH-
Tepe BBIICTSIOTCS MOTYKUPHBIM MIPUGPTOM.

3aroj0BKH, OA3aroJIOBKU U MOJICTPOYHBIE CHOCKH (COCTOSIINE U3 HECKOIIb-
KHX CTPOK) [€YaTAI0TCS YePE3 OAMHAPHBIN UHTEpBAI.

AG3aIHBIA OTCTYI JTIOJDKEH COOTBETCTBOBATH 1,25 ¢cM M OBITh OJIMHAKOBBIM
o Bceit paborTe.

Crtpanuisl paboThl TOKHBI HyMEpPOBaThCsl apaOCKuMu U pamMu, Hymepa-
1Usl JOJKHA ObITh CKBO3HAs, IO BCeMy TeKCTy paboTel. Homep cTpanuibl mpo-
CTaBJISIOT HAYMHAS CO BTOPOM, B LIEHTPE HUKHEHN yacTu nucta 0e3 Touku. TuTyib-
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HBIM JINCT BKJIIOYAETCS B OOIIYI0 HYMEpalMIOo CTpaHUl paboThl, OJTHAKO HOMEp
CTpaHUIIbl HAa HEM He cTaBUTCA. Eciin B paboTe UMEIOTCS MILUTIOCTPAIIUH U TaOJIULIbI
Ha OTAEJIbHOM JIUCTE, TO OHU BKIIIOYAIOTCS B OOLIYI0 HyMEpaluio CTpaHuil pado-
Tel. Eciii B paboTe UMeroTcst cxeMbl, TaOIuIbl, TpaduKu, TuarpaMMbl, PUCYHKH, TO
UX CJIEyeT pacnojiaraTb HETMOCPEICTBEHHO TOCJe TEKCTa, B KOTOPOM OHH yIIOMU-
HAIOTCS BIIEPBBIE, MJIM HA CIEAYIOLIEH CTpaHUIIE.

Wnmoctpanuu cieayeT HyMepoBaTh apaOCKuMH IU(paMu CKBO3HOM HyMe-
pamuei (T.e. 1o Bcemy Tekcry) — 1, 2, 3, u T.1.

[Ipy Hanumuuum B paboTe TaONMIBI €€ HaMMEHOBaHHE (KpaTKOe U TOYHOE)
JIOJDKHO pacrojiaratbesl HaJ, Tabiuiei 06e3 a03alHoro OTcTyna B OJIHY CTPOKY.
Tabnuily, Kak U PUCYHOK, pacrojaratb HEMOCPEJICTBEHHO IMOCIE TEKCTa, B KOTO-
POM OHHM YIIOMHHAIOTCS BIIEPBBIE WM HA CIIEAYIOIIeN cTpaHule. TaOiuibl B TEK-
CTE ClIeyeT HyMepoBaTh CKBO3HOM HyMmepalued apaOCKuMH LU(paMu 10 BCEMY
TekcTy. Ecnu Tabnuna BeIHECEHA B MPWIOKEHHE, TO OHa HYMEpPYeTCs OTIEIHHO
apaOckumu mudpamu ¢ nodaBieHHeM Meped HoMepoMm ciioBa «llpunoxxenue» -
[Ipunoxenue 1.

Ecnau tabnuua mMeeT 3arosioBOK, TO OH IMHUILETCS ¢ MPOMNUCHOW OYKBBI, U
TOUYKA B KOHIIE HE CTaBUTCS. Pa3pbIBaTh TaONHIly ¥ NMEPEHOCUTH YacTh €€ Ha JIPY-
TYIO CTPaHUILy MOXKHO TOJBKO B TOM CJIy4ae, €Clid IIETMKOM He yMEIaeTcsi Ha Of-
HOM cTpanwurie. [Ipu 3TOM Ha apyTyI0 CTpaHUILy IEPEHOCUTCS U IIANKa TaOJIUIIbI, a
Takke 3arojoBok «lIpogomkenne TaObauIb».

[Tpumep odopmienus TaOIUIIBI:

Tabmua 1
OCHOBHBIE S)KOHOMHUYECKHE MOKA3ATENN ACSTEIbHOCTH OPTaHU3AIlUN
IToxa3arenu 2021 r. 2022 1. 2023 r.

OdopmiteHne pereHust KaKI0i 3a1a4u JOKHO COIEPIKATh:

1) 3amwmch yCIIOBHS 3a/1a4u;

2)  3amuCh PElIeHus, BBITOJHEHHOTO Ha sM3bIKE R, MODKHA ComepsKaTh KO
peleHus 3afad, pe3yabTaThl €r0 KOMITMJISIMNA KW BBIIOJHEHUS, 4 TAKXKe IMOSCHU-
TEJIbHYIO YacTh, B KOTOPOM PACKPHIBACTCS CTPYKTypa KOJOB B IIEJIOM H OTHEIb-
HBIX €ro yacteil. B TekcTe MOTryT OBbITh CCBUIKM Ha HOMEpa PUCYHKOB, B KOTOPBIX
NPEJCTAaBICHBI CKPUHIIOTHI, COAEPIKAIMe KOMAbI, Pe3yabTaThl X KOMITHIAIIUU H
BoInoHeHUs. [TpuMepbl 0(hopMITeHUST CKPUHIIIOTA MTPEACTaBlIeH Ha puc. 1.

3)  otBer 3amaum
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RStudio - =2 o
File Edit Code  View Plots Session Build Debug Profile Tools Help

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

HKkumn.R Q] Untitled1* @] Untitled133* @ ] Untitled2* @ | Buinyknocts.R Environment  History  Connections

Source on Save LS =*Run | *% Source ~ N .
g=function(x,y) {xA2/4+x*yA3/9-2%y} Files Plots Packages Help Viewer

#

x<-y<-seq(-4,6,0.5) A Zoom | = Export ~ @ ¥ RO
gl-outer(x,y,g)
persp(x,y,gl,col="red",theta=75,phi=40)

v B Wk

5:1 (Top Level) 2 R Script +

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,g)

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

5 o - . ; 17:39
B 2 o @ pd - &y . @5 B e [
2 3

Puc.1 Kon noctpoenus rpaduka GyHKIUU ¢ = X? + xyg -2y

[Ipy 1OCIOBHOM HCMOJIB30BAHUM MaTepuana sl MOATBEPKIACHUS BaXKHOU
MBICJIM WUJIU CYIIECTBEHHOIO IMOJOKEHUS UCIOoNb3yeTcsl nuTupoBanue. [Ipu nutu-
pOBaHUM HEOOXOAMMO COOJIIOIATh CIEAYIOIINE TTPaBUIa;

- TEKCT LUTAThl 3aKJIFOYAETCS B KaBBIYKH, U MPUBOJIUTCS B TOW IpamMMaTHye-
CKol opMe, B KOTOPOM OH JIaH B MCTOYHHKE, C COXpaHEHHEM OCOOEHHOCTEH aB-
TOPCKOT'0 HAITMCAHUS;

- IUTUPOBAHKE JTOJDKHO OBITH MOJTHBIM 0€3 IPOU3BOJILHOTO COKPAIIEHUS 1I1-
TUpyeMoro (gparmMeHTa u 0e3 uckakeHus: cmbicia. [Ipormmyck ciioB, mpeaioKeHui,
a03a1eB py ITUTUPOBAHUM JIOITYCKAETCsI, €CIIM HE BJICUET UCKaXXEHUE BCETO (par-
MEHTa, 1 0003HAYAE€TCs MHOTOTOYHEM, KOTOPOE CTABUTCS HA MECTO MPOITYCKa;

- €CJIM LIUTaTa BKIIFOYAETCSA B TEKCT, TO MIEPBOE CIOBO MUILETCS CO CTPOYHOM
OYKBBI;

- €CJIM LMTaTa BBIJEISAETCS U3 OCHOBHOTO TEKCTa, TO €€ MUILYT OT JIEBOTO
MOJISI CTPAHMIIBI HA PACCTOSHUM a03alHOTO OTCTYMA, MPU 3TOM Ka)aas LUTaTa
JIOJIKHBI COMTPOBOKIATHCS CCHUIKOW HAa MCTOYHHUK.

B cnywae nutupoBaHus HEOOXOJUMa CChUIKA HA UCTOYHHUK, OTKYJa MPHUBO-
JUTCS 1IuTaTa, 0(hOpMIIEHHAsI B COOTBETCTBUU C HAI[MOHAJIBHBIM cTaHaapToM Poc-
cuiickoit @eaepannu 'OCT P 7.0.5 — 2008 «Cucrema crangapToB mo uHpopma-
UM, OUOIMOTEUHOMY M M3AaTenbckoMy neny. bubmmorpaduueckas cepuika. O0-
e TpeOOBaHUSI M TMPaBHUJIa COCTABJICHHs» (YTBEPXKIEH W BBEJEH B JICHCTBUE
[Tpukazom DeaepanbHOTO areHTCTBA MO TEXHUYECKOMY PETYJIHPOBAHUIO U METPO-
aoruu ot 28 anpens 2008 r. Ne95-cr).

B pabote ncnonn3yroTcst cChUIKU B (hopMe MOJCTPOUYHBIX CHOCOK, KOTOPBIE
0(pOpMIIAIOTCSI BHU3Y CTPAHMIIBI, T/I€ PACIIONIOKEH TEKCT, HampuMmep, nurara. s
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ATOr0 B KOHIIE TEKCTa (LIMUTAThl) CTAaBUTCA LK(]pa UM 3Be370UKa, 0003HAYAIOIIAS
MOPSAKOBOM HOMEP CHOCKM Ha JaHHOU CTpaHUIIE.

Cnoucok nuTepaTypbl (MCHOJIb30BAHHBIX MCTOYHUKOB) JOJLKEH COAEpKaTh
MOAPOOHYIO U JOCTATOYHYIO HH(POPMAIIUIO O KaXKJOM HCIIOIH30BAaHHOM MCTOYHU-
ke. Takas uHGopMaInus pa3IunyHa B 3aBUCUMOCTH OT BHJa UICTOYHUKA.

OO6pa3ier 6ubrorpadUUecKuX OMMCAHWKN JOKYMEHTOB B CIMCKaX JIMTEpa-

TYPBL.

1.

Onucanue KHUTH OJTHOTO aBTOpa.

Huxkudopora H.A. KoMmriekCHbINM SKOHOMHYECKUNM aHamu3: y4eO. Jls
Hanp. OakanaBpuaTta «9koHoMuka» U «Menemxment»/ H.A. Hukudopo-
Ba; GunyHuBepcuteT. — MockBa: Knopyc, 2021. — 439 c. — (GakanaBpu-
ar).

OnucaHye KHUTY JBYX, TPEX aBTOPOB.

Bamummn E.H. Teopust 1 npakTHka ynpaBi€HUs YEIOBEYECKUMHU peECyp-
camu:yue6.mocooue/ E.H. Banumun, U.A. MBanosa, B.H. Ilynsesa; ®u-
HyHuBepcuTeT. — Mocksa: Pycaitne, 2020. — 127 c.

OnurcaHye KHATH YEThIPEX aBTOPOB.

Ucropus Poccun: yuebnuk /A.C. Opnos, B.A. I'eoprues, H.I'. I'eoprue-
Ba, T.A. CuBoxuna; MI'Y um. M.B. JlomoHocoBa. — 4-¢ u3ganue; nepad.
u gon. — Mocksa: [Ipocnekt, 2020. — 528 c.

Onucanuie KHUTY 5 1 60J€e aBTOPOB.

CoBpemenHas apxutektypa punancoB Poccuu: monorpadus/ M.A. Oc-
kuHgapos, B.B. MacnennukoB, M.A. Adpamosa [u ap.]; mox pea. M.A.
OcknHpaposa, B.B. MacnennukoBa; ®unynusepcuter. — Mocksa: Koru-
to — LlenTp, 2020. — 487 c.

Onucanye cOOPHUKOB.

COopHuk HayuyHbIX craredl V MexayHapoJHOW HaydHOW KOH(pEepeHIuu
«MHCTUTYLIMOHATBHAS SKOHOMHUKA: pa3BUTHE, MpENofaBaHue, MPUIokKe-
Hus», 15 HOa0ps 2017 r. — Mocksa: 'YV, 2017. — 382 c.

Omnucanue craTei u3 ra3er, KYpHajIoB U COOPHUKOB
YerBepukoB B.M. OcoOGeHHOCTH W HHTEHCHUBHOCTH PaCIPOCTPAHCHUS

COVID -19 B ctpanax 0oibiioil skoHOMUKH// BOTIpoCkl CTaTUCTUKH. —
2020. - Ne6. — C. 86-104.

OnuncaHnne HOPMATHUBHBIX ITPABOBBIX aKTOB

- brojketHsiil koaekce Poccuiickoit denepanuu: 1o coctosiHuio Ha 20
deBpans 2019 r.: cpaBHUTENnbHAA Tabnua u3mMeHeHuid. — Mockaa: IIpo-
cnekT, 2019. — 368 c.
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- O0 obpazoBanuu B Poccuiickori @eneparuu: Denep. 3akoH oT 29 fek.
2012 1. Ne273-@3: [mpunsat ocynapcrBennoit Jymoit 21 mek. 2012 r.:
omoopen CoBerom Deneparuu 26 nek. 2012 r.]// Cobpanue 3akoHOa-
tenbcTBa Poccuiickoit denepanun. — 2012. — 31 gek. - Ne53. —Cr. 7598.

8. Omnmcanme auccepranui, aBTopedepaToB AMCCEPTAIMMA, JCIIOHHPOBAH-
HBIX pYKONHCEHN
Cnasun b.b. Teopetndeckue OCHOBBI U MHCTPYMEHTAJIbHAS TMOJIEPIKKA
TEXHOJIOTUH KOJIJISKTUBHOTO WHTEJIJICKTa B YIPABICHUH OpraHU3allue:
IHUC.... 1-pa 3koH. Hayk; cnen. 08.00.13; 3amumena 17.06.2020; yTBep-
xneHa 23.06.2020 /CnaBun b.b.; mecto 3amutel: ®unyHuBepcutet; Pa-
0ota BeIMoJIHEHA: DUHYHUBEPCHUTET, JlemapramMeHT aHainu3a JaHHBIX. —

Mocksa, 2020. — 3142 c.: uin.

9. Onucanue TUCKOB U JIPYTUX PECYPCOB JOKAIBHOTO JIOCTYIA
OpunamBuinu H./l. bankoBckoe mpaBo: 35ekTpoH. Yued. s cTyaeHToB
By30B/ H.Jl. OpuamBunu. — 8-e u3z., nmepad. u 10m. — DIEKTPOH. JaH. —
Mocksa: FOHUTU — JJAHA, 2011. — 1 snexrpon. ont. auck. (CD —
ROM). — 3ari1. ¢ 3TUKETKH JUCKA.

10. Onucanue IeKTPOHHBIX PECYPCOB CETEBOr0 PACIPOCTPAHEHUS
Becuun B.P. OcHoBbl MeHemxMenTa: yueOouuk /B.P. Becaun. — Mockaa:
[Ipocmexr, 2016. — 500 c¢. — OBC IIpocmekt. — URL:

http://ezpro.fa.ru:3180/book/23323 (mara oOpamienn:19.01.2021). —
TeKCT: 2JIEKTPOHHBIN

[IpuiioxkeHuss — AOMOJHUTEIbHBIE K OCHOBHOMY TEKCTY MAaTepHualbl CIpa-
BOYHOTO, JOKYMEHTAJIBHOIO, WITFOCTPATUBHOIO WJIM JIpyroro xapakrepa. [Ipuno-
YKEHUSI pa3MENaloTCs B KOHIIE padOThl, TIOCJIE CIHUCKA MUCIOJIb30BAHHOU JIUTEpaTy-
pBI B TIOPSI/IKE UX YIIOMUHAHUS B TEKCTE.

Kaxnoe npunoxeHne JOJDKHO HAYMHATHCA C HOBOTO JINCTA, U UMETh TEMa-
TUYECKUH 3aroJ0BOK 1 001IMii 3arooBok «lIpunoxenue No  ».

Ecnu npunoxenue npeacTasisieT coOON OTNENbHBIA PUCYHOK WX TaOJIHILY,
TO OHO O(POPMIISIETCS B COOTBETCTBHH C TPEOOBAHUSIMU, MPEABIBISICMbIMHA K HJI-
JIOCTPAIMAM, TaOTHIIAM.

Nnnroctpanuu v TaOIUIBI HYMEPYIOTCS B TIpEiesiax KaK0ro MPUI0KEHUS B
otnenbHOCTH. [Ipunoxkenust MOTyT opOPMIISITECSA OTACIBHON Oportopoil. B aTom
cllydae Ha TUTYJILHOM JIMCTE OpONIOphl yka3piBaeTcs: [IpuiokeHne K KOHTPOIIb-
HOU paboTe U Jajnee MPUBOIUTCS Ha3BaHUE PaOOTHI U aBTOP.
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[Tpunoxenune Nel

Oo0pa3zen TUTYJIBHOIO JIMCTA KOHTPOJbHOM PadOTHI
DenepanbHOE FOCYAapCTBEHHOE 00pa30BaTeIbHOE OI0KETHOE
YUpEkKAECHUE BBICILIEr0 00pa3oBaHMs
«@®uHaHcoBbIi yHUBepcuTeT npu Ilpasurenscree Poceuniickoin Penepaunm»
(PuHyHHBEPCHUTET)

Kanyxckuit puimnan @PuHyHHBEepCHTETA

Kadenpa «buznec-unhopmarrka 1 BeICIIAs MAaTEMATHKA

KOHTPOJIBHASA PABOTA
1o AucuMIVINHE « KOMIIBIOTEPHBIA NPAKTHKYM»

Bapuant Ne

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

(04YHOM, OYHO- 320YHOM)

(®.1.0. crynenta)

IIpoBepui npenoxaBare/ib:

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

Jara noctyruienust paboTsl Ha kadenpy: Onenka:

(3auTeHO/HE 3aYTEHO) TOJIMUCH TIPETIOIABATEIS

202 . 202 .

Kamyra 202 .
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