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OBIIUE ITOJIOXKEHUA

KontponbHast pabora sBisercs OAHOM U3 (GopM ayIuTOpHOW U
BHEAYIUTOPHOM CaMOCTOSITEIbHOM paObOThl CTYAEHTOB U MOKET PEAJIN30BbIBATHCS
KaK B MMCbMEHHOM BHJI€ TaK U C UCMOJB30BaHNEM WH(OPMALIMOHHBIX TEXHOJIOTUI
Y CHEUUATU3UPOBAHHBIX TPOrPAMMHBIX IIPOTYKTOB.

KonTponbHast pabota oTpaskaeT CTEleHb OCBOCHMS CTYJECHTaAMH Y4eOHOTO
MaTepuania KOHKPETHBIX pa3liesioB (TeM) AUCIUIUIMH U odopmisieTcs B (opme
pa3BEpHYTHIX OTBETOB HA BOIPOCHL, PACKPBITHS MOHITHI, BBIIOJHEHUS
YIPaXHEHNUW, PEICHUS IPAKTUYECKUX 3a7a4, CUTYalui, KEHCOB U JIp.

[{enb BBINOJIHEHUSI KOHTPOJIBHOM pabOThI, coAepkKallleld KOMIUIEKT 3aaHUN
— OBJAJCHHME CTYJCHTAaMU HaBBIKAMHU pCEIICHHs THUIIOBBIX pPAaCUETHBIX 3ajad,
(dopMupoBaHHE Y4YEOHO-UCCIIEAOBATEIbCKUX HABBIKOB, 3aKpEIUIEHUE YMEHUH
CaMOCTOSITENILHO pab0TaTh C Pa3IMYHBIMU UCTOYHMKAMU MH(POpPMAIUH; NpOBEpKa
c(OpMUPOBAHHOCTH KOMITETEHIIHII.

Conepxanune 3aJJaHUl KOHTPOJBHBIX PAOOT JOHKHO OXBaThIBAaTh
OCHOBHOM  MaTepuand  COOTBETCTBYIOIIMX  pa3fesioB  (TeM)  JUCIMILIMH.
KoHTponbHble 3agaHusi pa3padaTblBAlOTCS 10 MHOIOBapHAHTHOW CHUCTEME.
BapuaHTbl KOHTPOJBHBIX paldOT JODKHBI OBITh PaBHOLEHHBI MO O0BEMY H
CJIOXHOCTH.

ConepxaHue 3aJaHUil KOHTPOJBHBIX pPabOT W TpeboBaHHMA K UX
BBINIOJIHEHUIO ~ pa3palaThIBAIOTCS  IPENOAABATENEM, BEAYLIMM CEMUHAPCKUE
(IpakTUYECKUE) 3aHATHUS 110 AUCIUTLIINHE.

OneHka  KOHTPOJBHBIX pabOT CTYJIEHTOB MPOBOJUTCS B Ipolecce
TEKYILEro KOHTPOJISL yCIIEBAEMOCTH CTYEHTOB.

MOPAIO0K BBIOJHEHUS KOHTPOJIbHOM PABOThHI

KontponrHas pabota BBINOIHSAETCS OOYYarOUIMMCSI B COOTBETCTBUU C
3aJaHUEM M METOAMYECKHMMHM PEKOMEHIAIMAMH. Hammcanuio KOHTPOJIBHOU
paboThI JOHKHO MPEAIIECTBOBATh U3YUEHUE YKAa3aHHBIX B TEMATHKE KOHTPOJIbHBIX
pabOT HOPMATUBHBIX MPABOBBIX aKTOB U APYTUX HUCTOUYHUKOB, AHAJIU3 U YCBOCHUE
COJIEP>KAILNXCS B HUX TOJIOKEHHM.

Pemenue MPAKTUYECKUX 3alaHul JIOJKHO COIIPOBOXKAATHCSA
COOTBETCTBYIOLIEH ApTyMEHTALIUEM.

Cpoku npeacTaBieHUs] KOHTPOJIBLHOM pabOThl Ha MPOBEPKY OIMpPENESIOTCS
KaJICHTApHBIM y4eOHbIM TrpadukoM U TpukazoM «0O0 opraHuzanuu ydeOHOTO
npolecca Ha COOTBETCTBYIOIINM yUeOHBINH TO.

He nomyckaeTrcsi mpenbsiBlieHHE KOHTPOJBbHOM PabOThl HAa MPOBEPKY BO
BpEMsI 3a4eTa.

BbINONHEHHYI0  KOHTPOJBHYIO paboTy oOyyarouuiicss caaer s
perucTpauuu Ha Kadeapy, TIZ€ OHa PErUCTPUPYETCS B COOTBETCTBYIOIIEM
*KypHaine. JlaHHbIN )KypHAaJl 3aBOJAUTCS Ha KaXAbld KypC/Tpymniy, CTPYKTYpUpPYETCS
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N0 U3y4aeMbIM Ha JIaHHOM Kypce Y4eOHbIM JMCUUILIMHAM, [0 KOTOPHIM
IPETyCMOTPEHO BBIMOJIHEHNE TUCHMEHHBIX PadoT.

3aperucTpupoBaHHbIe B KypHaJle ydeTra pabdoT CTyJeHTa KOHTPOJIbHBIC
paboThI MOJTyYaeT MO/ POCHUCH MPENOIaBATENb Kapeaphl, 32 KOTOPBIM 3aKpeIieHa
ydeOHasi Harpy3Ka B 4acTH MPOBEPKH KOHTPOJIBHON pabOThI MO COOTBETCTBYIOIICH
y4eOHOH TUCIUIUIAHE.

B xypnane puxcupyercs nata moxydeHust paboThl OT 00yUaroierocs, 1ata
MOJIyYeHUs] KOHTPOJBHOM paboThl MpernojaBaTeieM (3aBepsercs MOANUCHIO
MpernojiaBaresisi), pe3yiabTaT MPOBEPKU KOHTPOJILHOM paboThl, JaTa OKOHYAHUSA
MIPOBEPKH pabOTHI IpernoiaBarenieM (3aBepseTcs MOAMUCKHIO MPENoaaBaTeNs ).

KontponbHast pabora 1omkHa OBITH TIpOBEpEHA MpernojaBaTeieM B
teyeHue 10 paboumx AHEl C MOMEHTa e€ MOJIydeHHUs Yy CTapliero JiabopaHTta
Kadeapsl.

[lo pe3ynbTaTam MPOBEPKU KOHTPOJIBHOM palOTHI BBICTABIAETCA OLICHKA
«3a4YTEHO» WM «HE 3a4T€HO» Ha THUTYJIBHOM JIMCT€ KOHTPOJIBHOW paloOTHhl,
3aHOCUTCA B «BenoMocTh yueTa mpoBepeHHBIX padboT.

KoHTtposibHblE pPaOOThI, MO KOTOPHIM BBHICTABJIEHA OLICHKA «3aYTEHOY,
oOyyarolmmmMcsl He BO3BpaIlaloTCs W XpaHATCS Ha Kadeape A0 KOHIa yuyeOHOTo
roja. B ciyuae oTcyTCTBUSI BO3MOXHOCTH XpaHeHUsI paboT Ha kadenpe, padoTbl
NepealnTcss B apXuB (QuiMaga Ha CPOK XpaHEHHs, MPEeayCMOTPEHHBIN
HOMEHKJIaTypOH Je.

He 3autrenHas koHTpoJibHas paboTa (KpoMme paloT, coJepKaliux
MaTepuajgbl OTPaHUYEHHOTO JOCTYIa) BO3Bpallaercs oOydaroleMycsi BMECTE C
YKa3aHUSIMU TIPENOJABATENs] MO YCTPAHEHUIO HEAOCTAaTKOB, [JIsi IMOBTOPHOIO
BBITIOJIHEHUSI KOHTPOJIBHOU PabOTHI.

Ha TuTynpHOM 5nHcTE€ TOBTOPHO BBITIOJIHEHHOW KOHTPOJIBHOM pPabOTHI
cTapiMii JabopaHT Kadeapbl NeTacT MOMETKY «IIOBTOPHO» M Tepenaer JJis
MIPOBEPKH MPENoAaBaTeNto Kadeapsl.

TPEBOBAHMUS K BBITOJTHEHUIO KOHTPOJIBHOM PABOTHI

- YETKOCTh U TOCJIEOBATENBHOCTD U3JIOKEHUSI MaTepralia (peleHus);

- Hajnuuue O0O0OOIIEHMII W BBIBOJOB, CIEIAaHHBIX HA OCHOBE HW3YYECHUS
WH(GOPMAIMOHHBIX NCTOYHUKOB TI0 JAHHOW TEME;

- IPEAOCTABIICHUE B MMOJHOM 00bEME pEUICHUI UMEIOLUXCS B 3a/IlaHUU;

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

- CAMOCTOSITEIbHOCTh BBIITOJIHEHUS

KPUTEPUU OLIEHKH KOHTPOJIbHOM PABOTHI

Kpurepusimu OIEHKH KOHTPOJBHON pabOThl  CIIyXaT CIETYIOIINe
MapameTpsl:

MPAaBUJILHOE BBINIOJIHEHHUE BCEX 3aaHUM;

MCIIOJIb30BAaHUE PAIIMOHAIIBHBIX CIIOCOO0B PEIICHHUS,



MOJTHOTAa apryMEHTAIlMH WCIOJIh30BAaHHBIX METOJOB pEIICHUS 3anad u
¢byuxuit MS Excel (R);

KadecTBO OQGOpMIICHUS KOHTPOJBHOH pabOThI B COOTBETCTBHUU C
MPEABIBISICMBIMA TPEOOBAHUSIMHU.

OreHKa «3a4TEHO» BBICTABISICTCS CTYNICHTY, SBISIFOIIIEMYCS aBTOPOM KOH-
TPOJILHOHM pabOThI, COOTBETCTBYIONICH BCEM MPEIBABISIEMBIM TPEOOBAHUSIM, B TOM
gyrcne (opmaneHeiM. [IpoBepeHHass mpemnojaBaTereM KOHTpOJIbHAs pabora
JOJKHA OBITH 3alllMINEHa CTYJIEHTOM. B pamkax mpormeaypbl 3allUThl CTYACHT
JIOJKEH YMETh OOBSICHUTH BHIOPAHHYIO UM TIOCIIEOBATEIHHOCTh ITAINOB PEIICHUS
3aJa4d, pACKpPBITh CyTh MaTEMaTHYECKUX TMOHATHA W  yTBEPXKICHUH,
UCTIONIb3YEMBIX Ha Pa3UYHBIX ITAMax PEIICHHUs; 0XapaKTepU30BaTh BOSMOXKHOCTH
bynkuuii MS Excel (R), BoctpeGoBaHHBIX TP BHIMOTHEHUU PAOOTHI.

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 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 PaOOTHI; HE MOXKET JJaTh OTBETHI HA
YTOUHSIOIINE BOIPOCHI, Kacaromyecs: chopMyIUPOBAHHBIX B paboTe TeopeTHye-
CKUX U MPAKTUYECKUX MPEUIOKEHUHN U T.11.).

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 MCIOJIb30BAaHHBIX HCTOYHHUKOB,;

- IpUJIOXKEHUs (IPU HATTUYUH).

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 PABOThHI
Bapuant 1
1. CocTaBuTh KOJI ONpENENEHUsT CTOMMOCTH MaTepuayia (C TOYHOCTBIO 0

0,01), He0OXOAMMOTO /1JIs1 U3TOTOBJICHUS N JAETANIEH, TPAHULIBI KAKI0M U3 KOTOPBIX
ONPENEIAIOTCS IMHHUAMU y= X>-2x+3 u  y=-x*+4x+1. U3BecTHO, YTO IieHa
KBaJIpaTHOM €IMHHUIIBI MaTtepuana paBHa 1,35 gen.ed.; N- yucino OykB B Bameit
bamuuu.

2. VI3BeCTHO, YTO KOMIIAHUSI OKa3bIBAET YCIYTH, AJI1 BBINOJIHEHUS 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).
[Mpu stom ecmu ai>0, pecypc mmeercs B Hammumu, eciu ai<0, To oH
HaXOAMUTCA B ayTcopcuHre. B 1ensix MHOTro(akTOpHOIrO aHajau3a JeATeIbHOCTH
KOMIIaHUHM HEOOXOIMMO PaCCUUTATh CIEAYIOIINE BbIPAXKECHHUS.

=y S QL
[

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

OBLJIO UCIIOJIB30BAHO B KOMITAHWH ITPU BBIMOJIHEHUH OCHOBHBIX 33/a4, HaJ0,
UCTIONB3Ysl COBMECTHYIO paboty B MS Excel u R, pemuts cucteMy JTHHEHHBIX
ypaBHeHu#. OTBET 1aTh C TOYHOCTHIO JI0 TPEX 3HAKOB MOCIE 3arATol. Pe3ynbpraTt
npoBepuTh. HaliTu pemenue cucteMbl B OOBIKHOBEHHBIX 1po0six. Pe3ybTat
IIPOBEPUTD.

,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. Jlyns BBINOJHEHUS ONTUMAJIBHOTO OW3HEC-TUIAaHUPOBAHUSA TpelyeTcs
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. Jlis BOCCTaHOBJIGHMS yTpadeHHBIX TapoJie BXxoJa Ha TMopTal
opraHu3anud TpeOyeTcs HaWTH C TOYHOCTBIO 10 3 JCCATUYHBIX 3HAKOB
COOCTBEHHBIC YHCIIa W COOCTBEHHBIC BEKTOPHI MaTpuilbl A (W3 3amaHus 3).
[IpoBepHUTh OPTOrOHATILHOCTH NOJYYEHHOIO COOCTBEHHOTO Oa3uca.

6. Jlnst BBIMOIHEHNS ONTUMAILHOTO OM3HEC-TIIIAaHUPOBAHUS TpeOyeTcs
pPEUTh CIEAYIOUIYIO 3a1a4y JUHEWHOTO POrPAMMUPOBAHUS:
f (X, %,) =4% + X, > max , €CJIn
X, +X, 22
— 2% +3X,<6
5% —X,<10
X, X, 20

Bapuanr 2
1. CocTaBUTh KO/ ONpEIeNIeHUs CTOMMOCTH MaTepuasa, He0OX0IUMOTO s

W3rOTOBJICHUS N AeTallel, TPAHULIbI KaXXI0W U3 KOTOPBIX ONPEAEISIIOTCS TMHUAMU
y= x?-6x+12 u y=-x’+8x. M3BeCTHO, 4TO LIeHAa KBAAPATHOM €IMHUIIBI MATEPUATIA
paBHa 12,65 nen.ex.; N- uncno Oyks B Bameil pamunumn
2. VI3BeCTHO, YTO KOMITAHUS OKA3bIBAET YCIYTH, JJIS1 BBIMOJHEHUS 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).
[Tpu srom ecnmm ai>0, pecypc ummeercss B Hamuuumu, eciau ai<0, TO OH
HaXOAMUTCA B ayTcopcuHre. B 1ensx MHOTo(akTOpHOIrO aHajau3a JeATeIbHOCTH
KOMIIAaHMHM HEOOXOIMMO PacCUUTATh CIETYIOIINE BIPAKECHUS

=y S QL
Il

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

OBLJIO MCHOJIb30BAaHO B KOMIIAHMHU IMPU BBIOJIHEHUH OCHOBHBIX 3aJad, HAJO
pElINTh CUCTEMY JIMHEWHBIX ypaBHEHMH. OTBET JaWTe€ C TOYHOCTBIO 10 JIBYX
3HAKOB IOocie 3ansATtod. Pesynprar mpoBepwbTe. Haliaure pemeHune cucrtemsl B
OOBIKHOBEHHBIX Ip00six. Pe3ynpTat nposepsTe.



,_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 Matpuiy X, pemus B R Mmarpuunoe ypaBaenue (B1)?X =A. PesynbTar

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. Jng BOCCTaHOBJEHUS YTpPAuyeHHBIX [apojedl BXoAa Ha MopTail
OpraHu3aludd TpedyeTcs HaWTh ¢ TOYHOCTBIO JO0 3 JECATUYHBIX 3HAKOB
COOCTBEHHbIE YHCIAa U COOCTBEHHbIE BEKTOPbI MaTpullbl A (U3 3agaHus 3).
[IpoBepHUTh OPTOrOHATLHOCTh MOJYYEHHOIO COOCTBEHHOTO Oa3uca.

6. Jln1s1 BBIMOTHEHNUS ONTUMAJILHOTO OM3HEC-TITIAHUPOBAHUS TpeOyeTcs
PELINTh CIEIYIOUTYIO 3a]1a4y JMHEHHOr0 NpOrpaMMHUPOBaHUS:

f (X, X%,) = 2% +3X, > mm, €CIn
4x, —3%, <12
5%, +3x, 215
2%, + 3%, <15
X, X, =0

Bapuanr 3

1.CocTaBuTh KOJ ONpeAeNeH!s] CTOUMOCTH MaTepuaia, HeoOXOIUMOTO st
W3TOTOBJICHHSI N JeTalleld, TPAHUIIBI KaXKI0W U3 KOTOPBIX OMPENEISIOTCS TNHUSIMU
y=x?-12 u y2sin(3x-1). U3BecTHO, 4TO LIeHA KBaAPaTHON €IWHHUIBI MaTepHasa
paBHa 2,48 nen.en.; N- yucio OykB B Bameli hamumn.

2. VI3BeCTHO, YTO KOMITaHUS OKA3bIBAET YCIYTH, UIS BBITOJHEHHS KOTOPBIX
TpeOYIOTCS COOTBETCTBYIOIIME 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).

Sy S QL



[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 BHIPAKEHUS.

> —
a) —3a + 4b
b) —2(a,b)-p+3|p|-b
c) 2(bp)-da+(@p) -b-3Iplp
3. Jlist TOro, 94TOOBI OIPENEINTh, KAKOE KOIUIECTBO PECYPCOB X1, X2, ..., Xg
OBLIO KCIIOJIE30BAHO B KOMIIAHHH IIPU BBHINOJHEHHM OCHOBHBIX 3aJad, HAaJo
PELINTh CHUCTEMY JIMHEHHBIX ypaBHeHHU. OTBET gaiiTe ¢ TOYHOCTBIO JIO JBYX

3HaKOB mocie 3ansTo. PesynbraT mpoBepbre. HaliauTe pelieHre cCUCTEMBI B
OOBIKHOBEHHBIX JIpo0sx. Pe3ynbTaT mpoBepshTe.

3x, —2x, +xy; —4a, + 58 —3x + 2x;, —xp = 29,
2% +4x X, + 6. — Ay, + 2% —5x, = =2
2y + 4y, + 53—, + 6 —4x + 2x, - Sxp = 25,
—x; +4x, —5x, + 625 — 2, —Sx; =19,
T 431, =51, 2% — X, + 3% + 2%, =2
Sx, = Tx 431, —5x, —2x, —xg +3x, + 2y = 29,
—4x, +3x; — 2x, — 6 + 8x — 2, + 5 = 28,
Y 4 - - - T4- A+ -
2x +7x, —6x, — x5 +3x; —4x, —3x; =T

e PO T B - -
3.1.1+_.\3 _13+915 8.16+.1? L.

Sa4+2x, +3x; —4x, —2x, -9x, + Tx; =13

4. JIns BBINOJHEHUSI ONTUMAIBHOTO OM3HEC-TUIAHUPOBaHUsS TpedyeTcs
Halitn matpuny X, pemus B R Mmarpuunoe ypasaenue A2X(B ) =E. Pesynsrar
MPOBEPHTE. 1
5 -2 -6 11 4 -I 1 -5 9 3 -10 0O

4 11 21 -8 -3 10 5 -3 -11 -3 -5 16
-5 4 -3 0 2 -1 -6 10 -4 15 -4 0
A= H B-=
9 -7 5 -4 -12 8 -9 6 9 -9 2 —6G
13 5 -2 0 -6 4 8 -3 5 =5 18 -1
__—1? o 13 2 15 0 0 8 § -4 12 -10

5. Jlms BoccTaHOBJIEHMS YTPAauEHHBIX MMApoJie BXOJa Ha MOpTall
opraHm3zanuu TpeOyeTcs HaWTH C TOYHOCTHIO MO0 3 JACCATUYHBIX 3HAKOB
COOCTBEHHbIE YHCIIa U COOCTBEHHbIE BEKTOPbI MaTpullbl A (U3 3agaHus 3).
[IpoBepUTh OPTOrOHATILHOCTH MOJYYEHHOIO0 COOCTBEHHOTO Oa3uca.

6. J1J1s BBITTOTHEHUS ONITUMAJIBHOTO OM3HEC-TNIAHUPOBAHUS TPeOyeTCs
PELIUTh CIEAYIONIYIO 3aJa4y JIJMHEHHOTO MPOTrpaMMHPOBAHUS:

f (X, X,) =4x +2X, > max , eClIu
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-8x, +X%,<-14
3x, +4x, <49
X, =2

X —X, <1
X, X, =0

Bapuanr 4

1.CocTaBuTh KOJ ONpeENeH:s] CTOMMOCTH Marepuana, HeoOX0uMOro s
M3rOTOBJIEHHUS N JeTalei, PaHUIbl KaXI0M M3 KOTOPHIX ONPEIEISIOTCS THHUIMU
y= -3x*+5 u y=-x’+8. M3BecTHO, 4TO LicHa KBAAPAaTHOM EIMHHUIILI MaTepHaia
paBHa 9,24 nen.en.; N- yucio OykB B Bameli hamrmn.

2. VI3BecTHO, YTO KOMITAaHHS OKa3bIBACT YCIIYTH, UTSI BBITOJTHEHHS KOTOPBIX
Tpe6y}0Tcsl COOTBETCTBYIOIIIUE 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 MHOrohakTOpHOTO aHaIM3a AESITEIbHOCTH KOMITAHUU
HEO0OXOIMMO PaCCUUTATh CIACAYIOIINE BHIPAKCHHUS.

a) 8d+ 3b
> > 7 - -
b) —2(a,p)-b+3|p|-a
- - > - ¢ 7T > -
c) 4Ipl-d+ (@ p)-b—3(bp) P
3. lyis Toro, 4TOoOBI ONPENeNuTh, KAKOe KOJIMYECTBO PECYPCOB X1, X, ..., Xg
OBIJIO HMCMOJIB30BAaHO B KOMIIAHWUHU TIPU BBITIOJTHEHUH OCHOBHBIX 3a/ad, HaJo
pElIUTh CUCTEMY JIMHEWHBIX ypaBHEHMH. OTBET JalTe€ C TOYHOCTHIO N0 JIBYX

3HAKOB mocie 3arsaTor. Pesynbrar mposeppre. Halinure pemieHue CUCTEMBI B
OOBIKHOBEHHBIX JIpo0sx. Pe3ynbTaT mpoBepsTe.

=y S QL

—3x; +8x, + 2, —4xg + 3, + 2y = 30,

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

N +4x, +2x — X, +2x + X+ 64 =13,

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

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

2x +4x, - 5x, +9x, —8x, —2x, +6x; =41,

Tap+2x, —8x; +2x, — T, + 835 =11

4. J151s BBIOJTHEHUS ONITUMAIBHOTO OM3HEC-TNITAaHUPOBaHUs TpeOdyeTcs
Haiiti Matpuny X, pemms B R marpuunoe ypasaenue AX(B?) >=E. Pesynbrar
POBEPHTE.
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(=
|

2
|

(=]

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. Jlms BoccTaHOBJIEHMS YTPAauy€HHBIX TMapoJie BXOJa Ha MopTall
opraHu3anud TpeOyeTcs HaWTh ¢ TOYHOCTBIO JO0 3 JECATUYHBIX 3HAKOB
COOCTBEHHBIC YHCIIa W COOCTBEHHBIC BEKTOPHI MaTpuilbl A (W3 3amgaHus 3).
[IpoBepHUTh OPTOrOHATILHOCTH NOJYYEHHOIO COOCTBEHHOTO Oa3uca.

6. JI)1s1 BBITTOTHEHUS ONITUMAJIEHOTO OM3HEC-TNIAaHUPOBAHUS TPEeOyeTCs
pPEIIUTh CIAEAYIOUTYIO 3a1a4y JUHEUHOTO MPOrPaMMHUPOBAHUS:

f (X, %,) =3% +4x, > max , eciu
4%, +5x%, =20
2X, =X, <6
X, <6
2%, — X, =24
X, X, 20

Bapuanrt S

1. CocTaBuTh KO/ OMpEACIICHUs CTOMMOCTH MaTepuayia, HEOOXOIUMOTO IS
W3TOTOBJICHHSI N JIeTaJIel, TPAHMIIBI KaXKIOW U3 KOTOPBIX OMPEISIISIOTCS JIMHUSMHU
y=x°-2x>-14x+13 u y=5Jx+8—7. M3BecTHO, YTO IIeHA KBAAPATHON €IMHMUIIBI
Matepuana paBHa 11,35 nen.ez.; nN- yucio 6ykB B Bamieii hamunun.

2. I3BecTHO, YTO KOMIIAHUS OKA3bIBACT YCIIYTH, IJIsl BBITOJIHCHUS KOTOPBIX
TpeOYIOTCS COOTBETCTBYIOIIME 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 aTom ecnu ai>0, pecypc umeercst B Hanuuuu, eciu ai<0, TO OH HAaXOAUTCS B
ayTcopcuHre. B meinsx MHOro(pakTOpHOTO aHaIn3a ACSITeIbHOCTH KOMIIaHUH
HEO0OXOMMO PAaCCUHUTAThH CIACAYIOIINE BHIPAKCHHUS.

d) —2a+7b
7 > ¢ - -
e) —(b,p)-b+4lp|-d
- ¢ > - - T > -
f) 21pl-b+(@,p)-d+(bp) P
3. Iy Toro, 4TOOBI ONPENeNUTh, KAKOE KOJIMYECTBO PECYPCOB X1, X2, ..., Xg
ObUIO HCIOJIb30BAHO B KOMIIAHWM TPU BBINOJHEHUM OCHOBHBIX 3a/ay, HaJo
pPELINTh CUCTEMY JIMHEMHBIX ypaBHEHUH. OTBET naliTe ¢ TOYHOCTBHIO 10 JABYX

3HAKOB mocie 3arsaTou. PesynbraT mposepbre. Halinure pemieHue CuUCTeMsbl B
OOBIKHOBEHHBIX JIpo0sx. Pe3ynbTaT mpoBepsTe.

Sy 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
Halitu Matpuiy X, pemus B R Matpuunoe ypaBaenne XB3(A™1)=A+B. PesynbraT

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 —15__

5. Jng BOCCTaHOBJEHUS YTPAuyeHHBIX [apojedl BXoAa Ha MopTal
OopraHu3zalu TpeOyeTcs HaWTH C TOYHOCTbIO JIO 3 JECATUYHBIX 3HAKOB
COOCTBEHHBIE YHUCIa M COOCTBEHHBIE BEKTOpPbl MaTpullbl A (U3 3amanus 3).
[IpoBepHUTh OPTOrOHATILHOCTh NOJYYEHHOIO COOCTBEHHOTO Oa3uca.

6. Jlns BBIMONHEHHS ONTHUMAIBHOTO OW3HEC-TUIAHUPOBAHUS TpeOyeTcs
PEIINTH CIEIYIONIYIO 33a/1a4y JJMHEHHOTO MPOTPaMMHUPOBAHUS:

f (X, X%,) =3% +4x, > max , €ClIix
4%, +5x%, 220
2%, — X, <6
X, <6
2%, — X, =24
X, X, >0

Bapuanr 6

1. CocTaBuTh KO/ OMpESICHUS CTOMMOCTH MaTeprajia, HeOOXO0AUMOTO IS
W3TOTOBJICHUSI N JIeTaeH, TpaHuIbl KKI0H M3 KOTOPBIX ONMPEIACISIFOTCS JTHHUSIMU
y=Inx+1, y=0,5"4+15 wu x=5. M3BecTHO, YTO IicHAa KBaJAPATHOW €IUHHIIbI
MaTtepuaia paBHa 7,22 neH.el.; N- yucio OykB B Barmeit pamunmm.

2. VI3BecTHO, YTO KOMITAHHS OKa3bIBAET YCIIYTH, /TSI BBITOJTHEHHS KOTOPBIX
TpeOYIOTCS COOTBETCTBYIOIINE 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).

Sy S QL
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[Tpu sTom ecu ai>0, pecypc umeeTcs B Hamuuuu, eciu ai<0, To OH HaXOAUTCS B
ayTcopcuHre. B mensx MHOTO(haKTOPHOTO aHAIM3a ACSITEIbHOCTH KOMITAHUN
HEOOXOJMMO PacCUUTATh CIACAYIONINE BHIPAKEHUS.

a) 8d — 3b

b) —2(b,d)p +5|p| - b

c) 31pl-b+(d,b)-p—2(bp) d

3. I[JI}I TOTO, LITO6}>I OIIPpCACINTD, KAKOC KOJINYICCTBO PCCYPCOB X1, X2, ..., X8

6I>IJIO HCIIOJIB30BAHO B KOMIIAHHMHW IIPHU BBIIIOJIHCHHHN OCHOBHBIX 3aJ1da4, HAIO0
pELINTh CUCTEMY JIMHEMHBIX ypaBHEHUH. OTBET OalTe€ C TOYHOCTBIO A0 JABYX
3HAKOB IIOCJIE 3allATOM. PCBYJIBTaT ITPOBCPLBTC. HaﬁIH/ITe pPCHICHUC CHUCTCMbLI B
OOBIKHOBEHHBIX JIp00sX. PesynapTar nposepsre.

3x, —5x, +8x, + 2;«'5 -9, + 31, —x; =19,
—11x —4x, +4x, —5x, —8x; + 4, + 21, + 8y = 70,
- + 5%, —Tx, + 23, — 33, — 33, = 6.
8x, —9x, +13x; —4x, + 2x; —x, — 4y, —8x; = 32,
|2x, + 7x, —4x, - 5x, + x, + 61, = 29.
=33 - % + 5%, —x, +x; + 61 =1,
Tx, +10x; —4x, +x, - 5x, + Tx; — 3x; =10,
—4x; —3x, + 2, + 92 —8x + 3x, — 2, =20
4. I[JIH BBITIOJIHCHHA OIITHUMAJILHOT'O 6H3HGC-HJ’IaHI/Ip0BaHI/ISI Tpe6yeT051
Haliti Matpuily X, pemms B R matpuunoe ypasnenue (X+B)(BA?)=E. Pesymnsrar
IIPOBEPHTE.

-6 -2 1 11 0 3 23 -7 -1 2 7 -1
-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. Jlng BOCCTaHOBJEHHUS YTpPAuyeHHbIX Mapojel BXoJa Ha mopTail
Opranu3zalu TpeOyeTcs HaWTH C TOYHOCThIO JIO0 3 JECATUYHBIX 3HAKOB
COOCTBEHHBIC YHCIIa U COOCTBEHHBIC BEKTOPHI MaTpuilbl A (U3 3amgaHus 3).
[IpoBepUTh OPTOrOHATILHOCTH MOJYYEHHOIO0 COOCTBEHHOTO Oa3uca.

6. 17151 BBINOHEHUS] ONTUMAJIBHOTO OM3HEC-TNIAHUPOBaHUS TpeOyeTcs

PELINTH CIEAYIOIIYIO 3a7a4y JIMHEHHOTO IPOTPAMMHUPOBAHUS:
f (X, %,) =—x —3X, > max , eClIu
4%, +9x, <54
3X, +X,>6
2%, —3x, <12
X, X, >0
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Bapuant 7

1.CocTaBUTh KO ONPEACICHUS CTOMMOCTH MaTepHalia, He0OXOUMOT0 IS
W3TOTOBJICHHS N JieTalield, TPaHMIIBI KaXKI0M U3 KOTOPBIX OMPEICIISIOTCS JIMHUAMU
y=-C082X+3 m y=x2-3X+4. 13BeCcTHO, 4TO 1IcHA KBaAPATHON €IUHULLI MaTepuasa
paBHa 4,26 neH.eq.; N- yucio 6yks B Bameit pamunmu.

2. I3BecTHO, YTO KOMIIAaHUS OKa3bIBACT YCIIYTH, JIJISI BBITOJIHEHUS KOTOPBIX
TpeOyIOTCS COOTBETCTBYIOIIUE 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 aTom ecnu ai>0, pecypc umeercst B Hanuuuu, eciu ai<0, To OH HaXOJUTCS B
ayTcopcHHIe. B 11es11Xx MHOTO(aKTOPHOTO aHaIKM3a JeATSIbHOCTH KOMIIaHHH
HEOO0XOIMMO PacCUUTATh CIICAYIONINE BBIPAKCHUS.

a) —2d — 6b
= > —
b) —2(b,p)-d+3Ipl-b
- - > 7 - 7T > 7
c) 5Ipl-d+ (d,b)-p—2(bp)- b
3. JImst Toro, 4TOOBI ONPEAETUTh, KAKOE KOJIUYECTBO PECYPCOB X1, X2, ..., Xs
OBLJIO MCHOJIb30BaHO B KOMIIAHMM IPU BBIOJIHEHUM OCHOBHBIX 3aJad, HAaJO
pELINTh CUCTEMY JIMHEMHBIX ypaBHEHMU. OTBET NalTe C TOYHOCTBIO A0 JABYX

3HaKOB TMocie 3amsaTtod. Pesynprar mpoBepbTe. HaliguTe peleHue cucTeMbl B
OOBIKHOBEHHBIX p00siX. Pe3ynpTat npoBephTe.

=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,

T"n.'3 + ..'-’.1'4 +'f~)n.'j + 1'[}3.;5 - 5:\'? - 12:\'3 =11

—Ox; +3x, —x; —x, —6x, +4x, +9x; = 50

4. JIns1 BBITIOJTHEHUST ONTUMAIBLHOTO OW3HEC-TUIAHUPOBAHUS TpeOyeTcs
. -1y 2—
HaiTi Matpuily X, pemuB B R marpuunoe ypaBHenne XA(B™) “=A+B. Pesybrar
pOBEpbTE.

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. Jlust BOCCTAaHOBIICHMS YTpPay€HHbIX TMapojie BxoJa Ha MOpTal
opraHu3anuu TpeOyeTcs HaWTH ¢ TOYHOCTBIO 10 3 JCCATUYHBIX 3HAKOB

15



COOCTBEHHbIE YHCJIa W COOCTBEHHBIE BEKTOpBI MaTpuIlbl A (M3 3amaHus 3).
[IpoBepHUTHh OPTOrOHATILHOCTh NOJYYEHHOIO COOCTBEHHOTO Oa3uca.
6. st BBIMOIHEHNS ONTUMAaJILHOTO OM3HEC-TIIIAHUPOBAHUS TpeOyeTcs
PEIINTH CIEAYIONIYIO 33aa4y JIMHEHHOTO MPOTrPaMMHUPOBAHUS:
f (X, X,) =X +4Xx, > min , €CIIH
3% —5x%,>2-9
5x, —3x, <1
X =X, <7
X, <7
X, X, 20

Bapuant 8

1. CocTaBuTh KO OIpEACICHUsS CTOMMOCTH MaTepHuaja, HEOOX0UMOTO JIJIs
M3TOTOBJICHUs N AeTaleH, rpaHUIlbl KOKJI0OH U3 KOTOPBIX OMPEACIISIOTCS JIMHUSAMU
y= sin’x+1, y=e*1 wu y=0,5%-0,5. Y3BecTHO, YTO ILleHa KBAaJPaTHOI €IUHUIbI
Marepuasa paBHa 7,28 JeH.el.; N- uucio Oyke B Bamient dhamuiun.

2. I3BeCTHO, YTO KOMITaHHS OKa3bIBAET YCIYTH, JUIS BBIMOJHEHUS] KOTOPHIX

Tpe6y}oTc;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 ecm ai>0, pecypc umeeTcs B Hamuuuu, ecim ai<0, To OH HaXOJHUTCS B
ayTcopcuHre. B meinsx MHOrogpakTOpHOTO aHaIU3a ACSITeIbHOCTH KOMIIaHUH
HEOOXOIMMO PACCUUTATH CIIEAYIONINE BHIPAKCHUSI.

a) 5d — 9b
b) 3(a,7) - b + 4P| -
©) —4Ipl-p - (&.b)-a+3(b,p)b
3. JInst Toro, 4TOOBI ONMPEAETUTh, KAKOE KOJIUYECTBO PECYPCOB X1, X2, ..., X8
OBLJIO MCHOJIb30BaHO B KOMIIAHMHU IMPU BBIOJIHEHUH OCHOBHBIX 3aJad, HAJO
pElINTh CUCTEMY JIMHEWHBIX ypaBHEHMH. OTBET JalWTe€ C TOYHOCTBIO IO JIBYX

3HaKOB TMocje 3amstod. Pesynbrar mpoBepbTe. HaliguTe peleHue cUCTEMBbI B
OOBIKHOBEHHBIX Ip00siX. Pe3ynpTat nposepsTe.

Sy S QL
Il

—4x; + 3%, —10x, +8x; —Sx, + T, =34,

123 =52, + 23, —x, + 8x, + 2, — 61, —xp = 44,
—X, + 613, —5x; +2x, +8x; + 2y = 6.

Tap + 60, +12x, + 3, — 2 + 5, +4v;, — 33, = 44,

| =72, = 5%, + 4x —x, —4x, + 33, = -4,

=T 433, + 93, — 3x, —8x; + 4, +4x; = 6L

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

- - ST, - - -
=Tx, —4x; —6x, + 2x; — 3x, — 91, + x5 = 50.
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4. J1711 BBIIOJTHEHUS ONITUMAJIBHOTO OM3HEC-TNIAHUPOBaHUs Tpedyercs
Haiiti 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 B8 -1
-7 8 1 -4 -9 9 0 8 1 -4 12 -7)

5. Jlms BoOccTaHOBIEHMS YTPAayEHHBIX IMApoJIed BXOJa HaA MOpTall
Oopranu3anuu TpeOyeTcs HaWTH C TOYHOCTBIO N0 3 JCCATUYHBIX 3HAKOB
COOCTBEHHBIE YHMCIa M COOCTBEHHBIE BEKTOpPbl MaTpullbl A (U3 3amaHus 3).
[TpoBepUTH OPTOrOHAIBHOCTH MOTYYEHHOI'O COOCTBEHHOTO Oa3uca.

6. Jl1s BBIMOIHEHUS ONTUMAJILHOTO OM3HEC-TIIIaHUPOBaHUs TpedyeTcs
PELIUTH CIEAYIOLYIO 3aa4y JIMHEWHOTO IPOrpaMMHUPOBAHUS:

f (%, %,) =2X +4%, > min , CCIIH
4%, + 3%, > 23
2X, — X, <17
X, <5
X, %, =0

Bapuant 9

1. CoctaBuTh KOJ ONpeesieHus CTOMMOCTH MaTepuaa, HE0OX0AUMOTO IS
W3TOTOBJICHUSI N JIeTaeH, TPaHUIbl KOKI0M U3 KOTOPBIX OMPEICIISIIOTCS JTUHUSIMU
y= x*3x*+5 wu y=-x’+3. M3BecTHO, 4TO LicHA KBaAPATHOM €IMHMIIEI MaTepuasa
paBHa 9,37 nen.en.; N- yucio OykB B Bamel pamuun.

2. VI3BeCTHO, YTO KOMITAHHS OKa3bIBAET YCIIYTH, ISl BBITOJTHEHHS KOTOPBIX
Tpe6y}0T051 COOTBETCTBYIOIIIUE 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 sTom ecu ai>0, pecypc umeeTcs B Hamuunu, eciim ai<0, To OH HaXOJHUTCS B
ayTcopcuHre. B 1ensx MHOroakTOpHOTO aHaIu3a ACSITETbHOCTH KOMIIaHUH
HEOOXOMMO PacCUUTATh CIECAYIONINE BHIPAKCHUS.

a) 5d + 9b

b) 3(a,B) b~ 41p| - d

c) 31615~ (@5 -d+3(bp) b

3. JImst Toro, 4TOOBI ONMPEAETUTh, KAKOE KOJIUYECTBO PECYPCOB X1, X2, ..., X8
OBUIO WCIOJIb30BAHO B KOMITAHWW TPHU BHITIOJHEHUM OCHOBHBIX 3a/ad, HaJo
pELINTh CUCTEMY JIMHEMHBIX ypaBHEHUU. OTBET NalTe C TOYHOCTBIO A0 JABYX
3HAaKOB TIOcJe 3amaAToil. Pesynbrar mpoBephTe. Haligwte perneHwne cHCTeMbl B
OOBIKHOBEHHBIX Ip00siX. Pe3ynpTar npoBepsTe.

=y S QL
Il
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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, +53;B =28.

24 +7x, - 6x, —x, +3x, —4x, - 35, =T,

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

T P =X, —2x, -9+ T, =
5x;+2x, + 30, —4x, - 2x, -9x, +Tx; =13

4. JIns BBINOJHEHUSI ONTUMAIBHOTO OM3HEC-TUIAHUPOBaHUs TpeOyeTcs
Haiitu matpuiy X, pemus B R Mmarpuunoe ypaBaenue A2X(B ) =E. PesynsTar
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

. -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

-3 5 -5 18 -1 13 5 -2 0 -6 4

0 8 & -4 12 -10 , o -17 0 13 2 15 0

5. Jlng BOCCTaHOBIEHHUS YTPA4y€HHBIX TMapojedl BXOAa Ha MOpTal
opraHu3anuu TpeOyeTcs HaWTh ¢ TOYHOCTBIO 0 3 JECATUYHBIX 3HAKOB
COOCTBEHHbIE YHCIIa U COOCTBEHHBIC BEKTOPHI MaTpullbl A (U3 3amgaHus 3).
[IpoBepUTh OPTOrOHATLHOCTH OJYYEHHOTO COOCTBEHHOTO Oa3uca.

6. J1J1s BBITTOTHEHHS] ONITUMAJILHOTO OM3HEC-TNTAHUPOBAHUS TPeOyeTCs
PEIINTh CIEIYIONTYIO 3a]]a4y JUHEHHOTO MPOrPaMMHUPOBAHKS:

f (X, X,) =—2X +4x, > max , €Cli1
5% —3%, 29
3%, +4x, <39
X, —X, <6
X, +4X, <6
X, X, >0

Bapuant 10

1.CocTaBuTh KOJ ONpeAeNeHUs] CTOUMOCTH MaTepuaia, HeoOXOIUMOTro st
W3TOTOBJICHHSI N JeTalleld, TPAHUIIBI KaXKI0W U3 KOTOPBIX OMPENSISIOTCS TNHUSIMU
y= -xX3+3x+4 um y=sin®(Xx-2)+2. U3BecTHO, YTO II€HA KBAaJAPATHON €IMHHMIILI
Martepuasa paBHa 5,41 nen.en.; N- uucio Oyke B Bameit dhamuiun.

2. I3BecTHO, YTO KOMIIAHUS OKA3bIBACT YCIYTH, AJISl BBIOJHEHUS KOTOPBIX
TpeOyIOTCS COOTBETCTBYIOIIME 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).

=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 MHOTO(haKTOPHOTO aHAIM3a ACSITEIbHOCTH KOMITAHUN
HEOOXOJMMO PacCUUTATh CIACAYIONINE BHIPAKEHUS.

N -
a) —4a—7b
b) 7(a,b) - p —4lp| - @
c) —31pl-b—2(Gp) p+4(bp)d
3. I[J'Iﬂ TOTO, LITO6I:oI OHpeI[CJ'H/ITB, KaKO€ KOJIMYCCTBO pecprOB X1, X2, ...y X8
6BI.TIO HUCIIOJIB30BAHO B KOMIIAHUU HpI/I BBIIIOJIHCHHM OCHOBHBIX 3aJa4, HaJl0
PELINTh CHUCTEMY JIMHEHHBIX ypaBHeHHU. OTBET JalTe ¢ TOYHOCTHIO 10 JBYX

3HaKOB mocie 3ansTo. PesynpraT mpoBepbTe. HaliauTe pelieHwe CUCTEMBI B
OOBIKHOBEHHBIX JIpo0sx. Pe3ynbTaT mpoBepshTe.

—x +4x, -8x; +11x, + 3x, —4x;, + x5 = 3L

dx, —5x; + 3, + x5 — 5 + 30, —x; = 3L

—2x, + Tx; — 6x, + 3x; + 6x; +8x; = —55.

Ox, —2x, —5x; +4x, + x4, - + g = 60,

| =5x, —3x, + 2x, +15x, —6x, +2x, — 6x, +8x, = —74.
9x, +5x, —2x; —6x, — 2, + 5x, — 61, —4x; =0,

3, 2%, 4% =20, + % =
3x - 2x, +x; -2y, +x, =9,

6x; —6x, +2x; —13x, + 63, —Sx; —xg =11

4. JInsi BBIMOJTHEHUSI ONTUMAIBLHOTO OW3HEC-TUIAHUPOBAHUS TpeOyeTcs
Haiiti Matpuny X, pemus B R Marpuunoe ypasaenue (A%+2B71) X=E. Pesynbrar

MIPOBEPHTE.
-1 4 8 5 -1 15 ‘6 -7 9 3 -10 -1\
€ 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= i
4 9 0 -4 2 -6 9 6 9 10 5 -6
4 3 4 12 0 2 8 -3 5 -5 13 -1l
7 8 1 -4 -9 0 0 8 8 -4 -12 1

5. Jlms BoOcCTaHOBJIEHHMS yTpauy€HHBIX IMapoJie BXOJa Ha MOpTall
opraHu3anuu TpeOyeTcs HaWTh C TOYHOCTBIO 0 3 JECATUYHBIX 3HAKOB
COOCTBEHHBIE YHCIIa U COOCTBEHHBIE BEKTOPHI MaTpuilbl A (U3 3amgaHus 3).
[IpoBepuTh OPTOrOHATLHOCTH TTOJYYEHHOTO COOCTBEHHOTO Oa3uca.

6. Jlis BBIMOTHEHUS ONTHMAIBHOTO OW3HEC-TUIAHUPOBAHUSA Tpedyercs
PEIINTh, HCTIOB3YS OMITUU CIICTYIONTYIO 3a7a9y JTHHSHHOTO MPOTPpaMMUPOBAHUS:

f (X, X,) =4% +2X, — max, €cliu
6X, + X, >19
2%, +9x, <67
4x, —3x, <29
X, 21

X, X, >0
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA

PesyabTaThl 00yueHus

Kon HanMeHoBamme Nuaukaropsl (BJIaIeHUSA, YMEHUSA U 3HAHUA),

KOMIIETE JOCTHKCHHUSA COOTHECCHHBIC C

KOMIICTCHIIMU
HIOUHU KOMIICTCHIIMHU KOMHCTEHHI/IHMI/I/I/IHIII/IKZITOPaMI/l
JOCTHKCHHUA KOMIICTCHIIMH

ITKH-3 CIIOCOOHOCTH 1. IIpoBonut coop, | 3HaTh Meromel cOopa, 00paboOTKH |
OCYIIECTBIISITH coop, | 0OpaboTKy M | CTAaTUCTUYECKOTO aHajiM3a JaHHBIX JUIS
00paboTky U | CTaTUCTHYECKHUH aHaIM3 | pelIeHHs (PMHAHCOBO-3KOHOMHYECKUX
CTATUCTHYECKUHA aHaM3 | JAHHBIX U1 peIIeHHUs | 3a1ad.

JTAaHHBIX, MPUMEHATh | (UHAHCOBO-?KOHOMHYECKMX | YMETh WCIIOJB30BaTh METOABI cOopa,
MaTeMaTHIECKHe 3amad. 00pabOTKH ¥ CTAaTHCTHYECKOTO aHal3a
METOABI U PpeIICHUS NAaHHBIX  JIs  pemeHus  (UHAHCOBO-
CTaHJAPTHBIX HSKOHOMHYECKHUX 3a1a4.
npogecCrOHaTBHBIX 2. @®opmynupyer | 3HaTh METOJBI MaTeMaTHIEeCKHAX
(uHaHCOBO- MaTeMaTHIECKUe MMOCTAaHOBOK  (PHHAHCOBO-3KOHOMHYECKIX
OKOHOMHYECKHX 3a]iay, | MOCTAHOBKM (uHaHCOBO- | 3a7ay.
MHTEPIPETHPOBATH HKOHOMHYECKHX 3agad, | YMeTh UCIIOJIb30BaTh METOJIBI
MOJTyYeHHBIE MEePEXOJUT OT | MaTeMaTH4YeCKUX MOCTAaHOBOK (pUHAHCOBO-
pe3yNbTaThl HKOHOMHYECKHX ITOCTAaHOBOK | 3KOHOMHYECKHX 3a/1ad.
3aJad K MaTeMaTHYeCKUM
MOJICIISIM.
3. CucTeMHO TOAXOMUT K | 3HATH  MaTeMaTHYECKHE  METONBl U
BEIOOpDY ~ MareMaTH4YecKWX | MHQOpMAIMOHHBIE  TEXHOJNOTHH IS
METOZOB U | pemieHus KOHKPETHBIX (uHAHCOBO-
HHPOPMAIMOHHBIX HKOHOMHYECKUX 3amadq B
TEXHOJIOTHH [UIA pemIeHHs | MpOoPecCHOHANBHOW  o0macTH.  YMeTh
KOHKPETHBIX  ()MHAHCOBO- | MCIIONB30BATh MaTEMaTHUECKUE METOIBI U
OKOHOMHNYECCKUX 3aaa4 B I/IHq)OpMaHI/IOHHbIC TECXHOJIOTHUHU JJIA
npodeccroHaNbHOI peueHus KOHKPETHBIX (uHaHCOBO-
obmacru. 9KOHOMHYECKUX 3a1a4 B
npodeccuoHaNbHON 007TaCTH.
4. AHanmu3upyeT pe3yabTaTel | 3HATHL METOJBl  aHaIHM3a PE3yJIbTaTOB
UCCIIEIOBaHUS UCCJIeIOBAaHHSI MaTeMaTHYeCKUX MoJeneit
MaTeMaTHYeCKUX  MoJieliel | (PMHAHCOBO-9KOHOMHUYECKHX 3ajad.
(hMHAHCOBO-DKOHOMHUYECKHX | YMeTh WCIOIb30BaTh METOIBl aHaIn3a
3aJad W Je’aeT Ha WX | pe3ylbTaToB HCCIICIOBaHHS
OCHOBaHUHU MaTeMaTHYECKUX MojeNel (HUHAHCOBO-
KOJINYECTBEHHEIC U | S5KOHOMHYECKHX 3ajad.
KaueCTBEHHBIC BBIBOJIBI U
PEKOMEHAAINN 1o
IPUHATHIO (uHAHCOBO-
9KOHOMHYECKUX PEIICHUN.

YK-4 CHOCOOHOCTH 1. Hcmonp3yeT OCHOBHBIE | 3HATHL OCHOBHBIE METOABI M CpEICTBa
HUCIIOJIB30BaTh METOAbI )41 CpeacTBa MOJy4YCHUA, NPEACTABJIICHUA, XPAaHCHUA U
MIPUKJIAHOE MOJIyYeHNUs, TIPEACTaBICHNS, | 00pabOTKH JaHHBIX.

MPOrpaMMHOE XpaHeHuss ©  00paboOTKW | YMeThb NPHUMEHSATh OCHOBHBIE METOABI U
obecrieueHne IIPU | JTAHHBIX. CpeICTBa MONYYCHHsS, INPEACTABICHUS,
penieHun XpaHeHHs. 1 00pabOTKH JIaHHBIX.
npodeccrnoHaIBHBIX 2. HemoncTpupyer | 3HaTh  npodeccHoHaNbHbIE  MAKETHI
3aja4 BJIafIcHUE MPUKIIAHBIX POTPaAMM.
npodeccroHaABLHBIMA YMeTh HCII0NIb30BaTh MPodeccCHOHANbHbIE
MaKeTaMu MPUKIAJHBIX | MMAKeThl IPUKIATHBIX IPOTPAMM.
MPOTPaMM.
3. Breibupaer HeoOxommmoe | 3HATH MIPUKIIATHOE MpPOTpaMMHOE
NPUKIAJHOE MPOrpaMMHOE | 0OecriedeHUe B 3aBUCHMOCTH OTpeIaeMoin
obecrieueHne B | 3amaum.
3aBUCHMOCTH OT peuiaeMor | Ymern HCIO0JIb30BaTh NIPUKJIAJHOE
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3aJla4u. MmporpaMMHOC obecrieyeHue B
3aBUCHUMOCTHU OT pemaeMoﬁ 3aJa4du.

4. Hcnonp3yeT npukiagHoe | 3HATh MPUKIIAJHOE IpOrpaMMHOE
porpaMMHOE oOecredyeHrne | o0ecredeHue Uil PElIeHUs] KOHKPETHBIX
JUISL pEICHUS] KOHKPETHBIX | NPUKIJIAJHBIX 337a4. YMeTh UCIIOJIb30BaTh
MPUKJIAJIHBIX 3a7a4. NPUKJIAJIHOE TPOTpaMMHOE OOecreyeHue
JUISl pEIIeHUS] KOHKPETHBIX IPUKIAIHBIX
3amad.

TPEBOBAHUS K O®OPMJIEHUIO KOHTPOJBbHOM PABOTHI

Odopmiienre paboThl JOJMKHO TMPOU3BOJUTHCA IO OOIKMM TMpaBUIIAM
I'OCT7.32 -2017 B pen. mamenenus ot 12.09.2018 r. «Otyer o0 Hay4dHO-
uccienoparenbckoi padbore. CTpykTypa u npaBuia 0hOpMICHUSD.

Bce 3amaHuss KOHTpPOJIBHOW pa0OTHI BBINOJHAIOTCS Ha KOMIIBIOTEPE B
nporpamme MS Excel (R), a pesynbTarsl odgopmiisiercst B Buae Word-1okymeHTa B
TEKCTOBOM pelakTope Ha juctax Oymaru ¢opmata A4. CTpaHulbl, HA KOTOPBIX
U3JIaraeTcsl TeKCT, JOJDKHBI UMETh IOJISl: BEpXHEE U HIbKHee — He MeHee 20 mwm;
aeBoe — He MeHee 30 MM; mpaBoe — He MeHee 10 MM; KOJIOHTHUTYJbI: BEpXHHUMA — 2;
HkHINA — 1,25.

Tekct ciaemyer Habupatb yepe3 1,5 uatepsai, mpudt Times New Roman,
pasmep mpudTa — mMin-13, max -14, B tabmumax — pasmep mpudra — 12, B
HOJICTPOYHBIX CHOCKax — pa3mep mpudTta 10. [loguepkuBanue cioB U BbIJCIECHNE
UX KypCHBOM HE JIOITyCKaeTCsl.

HazBanue ctpykrypHbix 3memeHToB «COIEPXAHUE», «OCHOBHAS
YACTb», «CITMCOK JINTEPATYPBI (MCITOJIB3OBAHHBIX
NCTOYHHUKOB) " NMHTEPHET-PECYPCOBpy, «ITPUJIOXKEHU A »
SBJIIOIIMECS] 3aroJIOBKAMM, I1€YaTalOTCs TMPONMUCHBIMM OyKBamMH, a Ha3BaHUSA
BOIIPOCOB (MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUil) — CTPOUYHBIMU OyKBaMu, KpoMe
IIEpBOM TPOIMUCHOW. 3aroJIOBKM M TOJA3arojIOBKM IMpU II€YAaTAHUM TEKCTa
MMCbMEHHON PabOThl Ha IPUHTEPE BBHIACISAIOTCS MOITYKUPHBIM LIPUPTOM.

3aroyioBKM, TMOA3arojIOBKM W TOJCTPOYHBIE CHOCKH (COCTOSAILME U3
HECKOJIbKHMX CTPOK) I€YaTalTCs Yepe3 OJMHAPHBIN HHTEPBAJL.

AO3a1HbIi OTCTYN JOJDKEH COOTBETCTBOBATH 1,25 CM M OBITH OJIMHAKOBHIM
0 Bcei paboTe.

Crtpanuiiel  paboThl  JODKHBI HYMEpOBaTbCsl  apaOCkumu  tudpamu,
HyMepalus J0JbKHA ObITh CKBO3HAs, IO BCeMy TeKCTy pabotbl. Homep crpanuiibl
IPOCTABJISIIOT HAaYMHAsi CO BTOPOHM, B IIEHTPE HIXKHEH YacTu JiMcra 0e3 TOYKH.
TUTyAbHBIA JUCT BKJIIOYAETCS B OOIIYI0O HyMEpalMiO CTpaHul] pabOThl, OJIHAKO
HOMEp CTpaHUIbl Ha HEM He craBuTcA. Eciin B paboTe MMEIOTCS WIUTIOCTPAlluU U
Ta0NMIBI HAa OTAEIBHOM JHCTE, TO OHHM BKJIOYAIOTCS B OOIILYI0 HyMeparuio
cTtpaHull pabotel. Ecam B paboTe HUMEIOTCS CXeMbl, TaOauIlbl, rpadukw,
MarpaMMbl, PUCYHKH, TO HUX CJEAyeT pacrnoJiaraTh HENOCPEICTBEHHO TMOCIe
TEKCTa, B KOTOPOM OHU YIIOMUHAIOTCS BIIEPBbIE, UJIM HA CIEIYIOLIEH CTpAHHUIIE.

NnntocTpauuu  cieayeT HyMepoBaThb apaOCKUMU LHU(ppaMu  CKBO3HOM
HyMepaluei (T.e. mo Bcemy Tekcry) — 1, 2, 3, u T.1.
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[Ipy Hanuuuu B paboTe TaONMIBI €€ HaMMEHOBaHHE (KpaTKOe U TOYHOE)
JOJDKHO pacrojaraTecsi Haj Tabmureil 6e3 ab3aiHoro OTCTyINa B OJHY CTPOKY.
Tabnuiyy, Kak M PHUCYHOK, pacrmojiaraTb HEMOCPEACTBEHHO IIOCJIE TEKCTa, B
KOTOPOM OHM YIIOMHUHAIOTCS BIIEPBbIC WM Ha cleayromeil crpanuie. TaOmuimsl B
TEKCTE CIIeAyeT HyMepoBaTh CKBO3HOM HyMepanuend apaOCKuMu mudpaMu IO
BceMy TekcTy. Ecnmu Tabmuiia BhIHECEHA B NPUIIOKEHUE, TO OHAa HyMEpyeTcs
OTHENbHO apaOckumu mHPpaMu ¢ J00aBIEHHWEM  Tepea HOMEpPOM  CIlloBa
«ITpunoxenue» - [Ipunoxenue 1.

Ecnmu tabmuia mMeeT 3arojioBOK, TO OH MHUIIETCS C MPOMHCHONW OYKBBI, U
TOYKA B KOHIIE HE CTaBUTCs. Pa3pbIiBaTh TaOJWIly W TEPEHOCHTHh 4YacTh €€ Ha
JPYTYIO0 CTPAHUILy MOYKHO TOJBKO B TOM Cllydae, €CM [ETMKOM HE yMEIIaeTcs Ha
OJtHOM cTpanuIie. [Ipu TOM Ha APYTYIO CTPAHUILY IEPEHOCUTCS U IIarKa TaOHIIbl,
a Taxoke 3aroyoBok «IIpogomkenne TabIuIbD).

[Tpumep oopmiienust TaOIULBI:

Tabauna 1
OCHOBHBIE SJKOHOMHUYECKHE MOKA3ATENHN ACSTEIbHOCTH OPTaHU3aIllUN
TToxazarenu 2019 . 2020 r. 2021 r.

OdopmiieHue perieHus Kaxa04 3aj1a4u JOJKHO COACPKATh:

1) 3amwmch yCIIOBHS 3a1a4u;

2)  3amuCh PEIICHUs, BBIMOJHECHHOTO Ha s3bIKe R, MOJDKHA copepikaTh KO
pelieHus: 3a7a4, pe3yJbTaTbl €ro KOMIWISIMU ¢ BBIOJIHEHHUS, a TakKke
MOSICHUTENBHYIO YacTh, B KOTOPOM PACKPHIBAECTCS CTPYKTypa KOJOB B IICJIOM U
OTIICTILHBIX €ro 4yacteil. B Tekcte MOryT OBITh CCBHUIKM Ha HOMEpPAa PUCYHKOB, B
KOTOPBIX TMPEJCTaBICHBl CKPUHIIOTBI, COJAEpKAIIUEe KOMbI, PpPe3yJbTaThl HX
KOMITUJISILIAY U BbINOJHEHUA. [IpuMepsl opopMileHrs CKPUHIIIOTA MPEACTaBICH Ha
puc.l.

3)  oTBer 3amauu
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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 ~
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 ~ @ 4 % -
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 Koxa noctpoenust rpadpuka QyHKIUU ¢ = XZ - xy? -2y

[Ipr mOCTOBHOM HMCHOJB30BAaHWU MaTepuayia JJisi MOATBEPXKICHUS BaKHON
MBICITU WJIA CYIIECTBEHHOTO TIOJIOKEHHSI HCIONB3yeTcs IuTHupoBanue. [lpum
UTHPOBAHUHN HEOOXOAUMO COOIONATH CIEIYIOIINE TPaBUiIa;

- TEKCT IMTAThl 3aKIIOYaeTcsl B KaBBIYKHM, W TPHUBOJUTCS B TOM
rpaMMaTH4eckoid Qgopme, B KOTOpOH OH JaH B HCTOYHUKE, C COXpPaHEHUEM
0COOEHHOCTEN aBTOPCKOIO HAITUCAHMUS;

- UUTUPOBAHUE JIOJDKHO OBITH MOJHBIM O€3 NMPOU3BOJILHOTO COKpAIlECHHUs
nutTupyemoro ¢parMeHra u 0e3 uCKaxkeHus cmbicia. [Ipomyck  cros,
OpeIoKEeHU, ab3aleB Npu LUTHPOBAHUM JOIyCKAeTCs, €CJIM He BJEYeT
UCKaXXEHHE BCEro (parMeHTa, U 0003HAYAETCI MHOTOTOYHMEM, KOTOPOE CTAaBUTCS
Ha MECTO MPOITYCKa;

- €CITU IIUTaTa BKIIIOYAeTCs B TEKCT, TO TMIEPBOE CIIOBO MHIIETCS CO CTPOYHOM
OYKBBI,

- €CIIM 1IMTaTa BBIACISAETCS U3 OCHOBHOTO TEKCTa, TO €€ MUIIYT OT JEBOTO
MOJIS CTPAHMIIBI HA PACCTOSHUM a03alHOTO OTCTYyMa, MPU ITOM Kaxaas IUTara
JIOJKHBI COMTPOBOXK/IATHCS CCHITKON HAa NCTOYHUK.

B cnydae uuTupoBaHus HeoOXoauMa CChIIKA Ha HWCTOYHHUK, OTKYIa
MPUBOAUTCS ITUTaTa, OPOpPMIICHHAS B COOTBETCTBUU C HAIIMOHATLHBIM CTAaHAAPTOM
Poccuiickoit ®@enepauuu ['OCT P 7.0.5 — 2008 «Cucrema crangapToB IO
uHbopMaluy, OMOIMOTEUHOMY M H3AaTelIbCKOMY Jeny. bubmuorpadpuyeckas
cchuika. OOmue TpeboBaHUS W MpaBHUia COCTaBICHUs» (YTBEPKIECH U BBEJCH B
nevicteue [Ipukazom denepanbHOro areHTCTBa MO TEXHUYECKOMY PETYJIUPOBAHUIO
u Metposioruu ot 28 amnpenst 2008 r. Ne95-cT).
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B pabote ncnonp3yroTcst CChUIKA B (hopMe MOACTPOUYHBIX CHOCOK, KOTOPHIE
oOpMIISIOTCSI BHU3Y CTPAHHMIIBI, T]I€ PACIIOIOXKEH TEKCT, Harpumep, ruraTa. s
ATOTO B KOHIIE TEKCTa (IIMTATHI) CTAaBUTCS IM(dpa WM 3Be37049Ka, 0003HAYAIOIIIAS
MOPSIAKOBOM HOMEP CHOCKH Ha JaHHOU CTpaHUIIE.

Cnoucok nuTepaTypbl (MCIOJIb30BAHHBIX MCTOYHUKOB) JOJKEH COAEpKaTh
MOAPOOHYI0 W JIOCTATOYHYIO WH(OOPMAITMI0O O KaKIOM HCIOJIH30BaHHOM
ucrtounuke. Takas nHbOpMAIIUs pa3IMyHa B 3aBUCHUMOCTH OT BHJIa NCTOYHUKA.

O6pasupl  OuOIMOrpaUUECKUX  OMHCAHUKM JOKYMEHTOB B  CIIHCKax
JIUTEPATYPHI.

1. OnucaHue KHUTHU OAHOTO aBTOPA.

Huxudopora H.A. KoMmriekCHBINM SKOHOMHYECKUN aHaimu3: y4eO. Jlis
Hamp. OakanmaBpuara «OKOHOMUKa» U  «MeHemkMment»y/ H.A.
Hukudoposa; ®unynusepcuter. — Mocksa: Knaopyc, 2021. — 439 c. —
(6akanaBpuar).

2. OnucaHue KHUTHU JABYX, TPEX aBTOPOB.
Bamummna E.H. Teopus M mnpakTHMKa yIPaBICHHS YEJIOBEUYECKUMHU
pecypcamu:yue6.nocooue/ E.H. Bamumuu, W.A. HWsanoa, B.H.
IlynsaeBa; ®unynusepcuteT. — Mocksa: Pycaitnce, 2020. — 127 c.

3. OnucaHue KHUTH YEThIPEX aBTOPOB.
Ucropust Poccum: yuebnuk /A.C. Opnos, B.A. T'eoprues, H.T.
I'eopruea, T.A. CuBoxuna;, MI'Y wum. M.B. JlomonocoBa. — 4-¢
uznanue; nepab. u gom. — Mocksa: [Ipocnexr, 2020. — 528 c.

4. OnucaHue KHUTHU 5 U 00Jiee aBTOPOB.
CoBpemenHas apxutekrypa ¢uHancoB Poccuu: monorpadus/ M.A.
Ockunpapos, B.B. MacnennukoB, M.A. AOpamoBa [u nap.]; mox pen.
M.A. OckunnapoBa, B.B. MacnennukoBa; ®unyHusepcureT. — Mockaa:
Koruto — ILlentp, 2020. — 487 c.

5. Onucanue cOOPHUKOB.
COopHuk HayuyHbIX ctared V. MexayHapoJHON HaydHOW KOH(pEepeHIuu
«MHCTUTYLIMOHATBHAS HKOHOMHUKA: pasBUTHE, npernojaBaHue,
npuiokeHus», 15 nosops 2017 r. — Mocksa: I'VY, 2017. — 382 c.

6. Omucanue cTateii U3 ra3er, )KypHaJIoB U COOPHUKOB
YerBepukoB B.M. OcoOGeHHOCTH W WHTEHCHUBHOCTH PaCHpOCTpaHEHUS

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

7. Onmcanue HOPMATHUBHBLIX ITPABOBBIX dAKTOB
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- bromketHsiil koaekce Poccuiickoit denepanuu: 1no coctosinuio Ha 20
deBpanis 2019 r.: cpaBHuTenbHas TalOnHMIla W3MEHEHUWH. — Mocksa:
[Ipocnekr, 2019. — 368 c.

- O6 o6pazoBanuu B Poccuiickoit ®enepanmn: denep. 3akoH oT 29 nek.
2012 1. Ne273-@3: [mpunsat 'ocymapcrBennoit Jymoit 21 mek. 2012 r.:
omoopen Coserom ®Denepanmu 26 gek. 2012 r1.]// CobOpanue
3akoHomaTeabcTBa Poccuiickoit deneparmu. — 2012. — 31 gek. - NeS53. —
Cr. 7598.

8. Onucanue JICCepTaLUi, aBTOpedepaToB JUCCEPTALN,
JENOHUPOBAHHBIX PYKONUCEN
CnaBun b.b. Teopernyeckne OCHOBBI M MHCTPYMEHTAJIbHAS IOJIJEPIKKA
TEXHOJIOTUH KOJUIEKTUBHOTO MHTEJUIEKTA B YIPABJICHUM OPraHM3alUei:
ouc.... J-pa 3koH. Hayk; cnen. 08.00.13; 3ammmena 17.06.2020;
ytBepxkaena  23.06.2020  /CnaBun  b.b.; MECTO  3allUThI:
O®unyHuBepcuteT; Pabora BeinonHeHa: PUHYHUBEPCUTET, [lenapTameHT
a”Haim3a gaHHbIX. — MockBa, 2020. — 3142 c.: ni.

9. Ommcanue TUCKOB M IPYTHUX PECYPCOB JOKATBHOTO IOCTYIIA
OpuamBwin H./[. bankoBckoe mpaBo: 35eKTpoH. Yueb. Jljist cTyaeHTOB
By30B/ H.Jl. OpuamBunu. — 8-¢ u3a., mepad. u 10m. — DJIEKTPOH. JdaH. —
Mocksa: FTOHUTU — JNAHA, 2011. — 1 snektpoH. ont. 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

[IpunoxxkeHuss — JONOJHUTENBHBIE K OCHOBHOMY TEKCTy MaTepHUalbl
CIIPAaBOYHOTO, JOKYMEHTAJIbHOTO, WJUIFOCTPATUBHOTO WM APYTOTO XapakTepa.
[Ipunoxenuss pa3MmelialoTcss B KOHIE paOOThl, MOCJIE CHUCKAa HMCMIOJIb30BAHHOU
JIUTEPATYPHI B MOPSIAKE UX YIIOMUHAHUS B TEKCTE.

Kaxnoe mnpunoxkeHue IODKHO HAYMHATBCA C HOBOIO JIMCTA, U MMETH
TEMaTUYECKHUI 3ar0JI0BOK M 001wt 3aronoBok «IIpumoxxenne No  ».

Ecnu mpunoxenue npeacTaBisieT co00M OTACIbHBIA PUCYHOK WU TAOJHILY,
TO OHO OQOPMIIAETCS B COOTBETCTBHUHM C TPEOOBAHUSIMH, NPEIBIBISIEMBIMU K
WJUTIOCTPAIIHSIM, TaOIUIaM.

NnntocTpauuu v TabIUIBl HyMEPYIOTCS B IIpe/iesiax KaXAoro MpujIoKeHUs B
otnenabHOCTH. [Ipunoxkenust MOoryT oQopMIIsTECS OTAENIbHOM Opolrtopoil. B aTom
cllyyae Ha THUTYJbHOM JiMcTe Opolmopbl ykasbiBaeTcs: llpunoxkenue k
KOHTPOJILHOM paboTe U Jlajiee MPUBOJUTCS 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
Kagenpa busnec-unpopmaruka u BbICIIas MaTeMaTHKa»

KOHTPOJIBHASA PABOTA
o qucuuiuineae «lngposas maremaTuka Ha a3bike R u Excel»
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Boimosnni (a) cryaeHT (ka) Kypca,
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