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@oH/L OLEHOYHBIX CPEACTB MO JHCUMIUIMHE (MOAYMIO) PaccMOTpeH
H 0/100peH Ha 3acelanuy Kadeapbl IKOHOMHKH M MPHKIATHOM HHOOPMATHKH.

ITpotokoun 3acenanus or « _15 » Jexabps 20_22 r.Ne S

@oH/l OLEHOYHBIX CPEACTB MO AWCUMIUIMHE (MOIYNIO) COrjlacoBaH Cco
CHeNYIOIIMMH  TpeAacTaBuTensiMu  paborosareneit wuaM  uX  oObeAHHEHMIA,
Harpas/ieHUe JIeATEIbHOCTH KOTOPBIX COOTBETCTBYET 00/1acTi NpodeCcCHOHAIBHON
NEATENBHOCTH, K KOTOPO# roToBATCs 00y4aommecs:

1. 3amecTuTeh reHepanbHOro AWPEKTOpPa Mo (GHHAHCOBHD)
«[Tpoaumekc Arpo» Xopoxopaus JLH. =+ :
(I0MKHOCTS, HAHMEHOBAHHE OPraHH3ALMH, (aMBITHSE, i) ..4 O

4

2. byxrantep OO0 «BbYXITTPOOU» CemeliknHa H. ; .
(IO/KHOCTD, HAMMCHOBAHKE Oprasdu3auuy, GaMIINg, HHIIHAK, NOANHCE, JaTa, Heyars)

-

3aBeayroummii kadeapoit % A.D. Axme/0B

Paspaboryuxu: Z 3
Houent E.O. Oxynesa
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1. IlepeyeHb KOMIIETEHIMI ¢ YKa3aHHEM 3TANOB UX (P)OPMHUPOBAHMSA
B npouecce oceoenusi OIl BO

Henbro npoBenenus nucuuruinabl b1.0.09 Jluneitnas anreGpa siBaseTcs
JOCTHKEHHUE CIEAYIONINX PEe3yIhbTaTOB 00YUEHUS:

Kon
HaunMmeHnoBaHHEe KOMITETEHIMN
KOMIICTCHLIUN
VK-1 CHOCOOEH OCYILECTBIIATH MONCK, KPUTUYECKHH aHAIN3 ¥ CUHTE3 HH(POPMALUHU, IPUMEHSTh
CHCTEMHBIH MTOJIXO]] ISl PEIICHHUS MMOCTABJICHHBIX 3a1a4
OIK-2 CHoCOOCH OCYIIECTBIIATH cOOp, 00PabOTKY M CTATUCTHYCCKUI aHAIIN3 TaHHBIX, HCOOXOUMBIX
JUISL pELICHUS MOCTABJICHHBIX IKOHOMHUYECKHX 3a/1a4

B dopMupoBaHUN TaHHBIX KOMIICTCHIIMHA TaKXKE YJACTBYIOT CIICTYOIIHE
JTACIIUILTAHBI (Monynm),
(o cemecTpaM (KypcaM) UX U3YUEHUS ):

- JUIs1 OYHOU OpMBI OOYUEHHUS:

NPaKTUKH  00pa3oBaTeIbHOM  IPOrpaMMmbl

HanmenoBanue AucIUIUINH (MOIyJICH),
TIPAKTHK

DTaImsl (1)0 MHUPOBAHUS KOMHeTeHHI/Iﬁ 10 ceMCCTpaM U3YUCHUSA

1 cem.

2 ceM. 3 cem. 4 ceM. 5 cem. 6 cem. 7 cem.

8 cem.

dunocodus

YK-1

MaremaTnueckuii aHaan3

VK-1;
OIIK-2

VK-1;
OIIK-2

TeopI/m BepOﬂTHOCTeﬁ 1 MaTCMaTH4YCCKasa
CTaTUCTHKA

VK-1;
OIIK-2

DKOHOMETpPUKA

VK-1;
OIIK-2

CrarucTuka

OIIK-2

Wudopmaruka

YK-1

duHaHCcoBas MaTeMaTHKa

YK-1

OkoHoMHUYecKast ”HpopMaTHKa

YK-1

DKoHOMHYecKHe HH(POPMAITHOHHBIE CHCTEMBI

YK-1

YueOHas mpakTuKa (HayqHO-
UcclieioBaTenbckas pabora (MorydeHue
TIEPBUYHBIX HABBIKOB HAyYHO-
HCCIICOBATEILCKON pabOTHI))

VK-1;
OIIK-2

VYueOHast npakTHKa (MIPAKTHKA 0 TOIYyYSHUIO
MEPBUYHBIX TPODECCHOHATBLHBIX YMEHUH U
HAaBBIKOB)

OIIK-2

[Tpou3BoACTBEHHAS TIPAKTUKA (HAYYHO-
nccieoBaTensckas paboTa)

YK-1

ITonroroBka k ciaue u ciada
roCyJJapCTBEHHOI0 AK3aMeHa

YK-1;
OIIK-2

IToaroroBka k myonmaHOH 3amuTel BKP

YK-1

- JIUIsl OYHO-3a09HOM (hOpMBI OOYICHHUS:

HanmeHoBanue

DTansl (1)0 MHUPOBAHUA KOMHCTCHHI/Iﬁ 1o ceMeCTpaM U3YyUCHUSA

JUICHUTUIAH (MOIyJeH),
MTPAKTHK

1 cem. 2 ceM.

3 ceMm.

4 ceM. 5 cem. 6 ceM. 7 cem. 8 cem. 9 cem.

Cem. A

Dunocodus YK-1

VK-1;

MaremaTtuueckuii aHaInu3
OIIK-2

VK-1;
OIIK-2

Teopus BeposiTHOCTEN U
MaTeMaTHYecKast
CTaTHUCTHKA

VK-1;
OIIK-2

OKOHOMETpHKA

VK-1;
OIIK-2




Cratuctuka

OIIK-2

Wndopmarnka YK-1

dunaHcoBas MaTeMaTUuKa VK-1

DKOHOMHYECKAs

YK-1
nHpOpMAaTHKa

DKOHOMHYECKHE
UHPOPMAIMOHHBIC
CHCTEMBI

VK-1

Y4eOHas pakTHKa
(may4aHo-
HCCIIEZI0BATENbCKAs
pabora (momyueHne
NEPBUYHBIX HABBIKOB
Hay4HO-
HCCIIEI0BATEIIbCKOM
paboThl))

VK-1;
OIIK-2

VYueOHast IpakTHKa
(mpaxTHKa 110
HOJIyYCHHIO IEPBHYHBIX
npoecCHOHATIBHBIX
YMEHHUH U HABBIKOB)

OIIK-2

[pounsBoacTBeHHAs

NpaKTUKa (Hay4HO-

HCCIIeIOBATEIIbCKAS
pabota)

YK-1

IToaroroBka K ciade v
c/laya rocy1apCTBEHHOTO
JK3aMeHa

VYK-1;
OIIK-2

[ToxgroroBka k
my06auuHoit 3amuTel BKP

YK-1

- U151 3204HON (hOpMBI O0YUEHUS:

Tl T S— T — Oransl GopMHUPOBaHHS KOMIETEHIMH 10 CeMECTpaM M3Y4EeHHUs
1 xypc 2 xypc 3 xypc 4 kypc 5 Kypc
dunocodus YK-1
MaremaTtnueckuii aHaau3 YK-1, VK1,
OIIK-2 OIIK-2
Teopus BeposSTHOCTEH 1 MaTeMaTHYECKas CTATHCTHKA vi-L,
OIIK-2
DKOHOMETpPUKA VK-,
OIIK-2
CratucTtuka OIIK-2
Wndopmarnka YK-1
DuHaHCOBas MaTeMaTHKa YK-1
OxoHOMHueckas HHpopMaTHKa YK-1
OKoHOMUYECKHE HH(POPMALMOHHbIE CHCTEMBI YK-1
Y4eOHast mpakTHKa (HAyIHO-UCCIIE0OBaTEIbCKas paboTa VK-1-
(monmy4yeHue MepBUIHBIX HABBIKOB HAYYHO- OHK-,Z
HCCIIEIOBATEIBCKON paboTHI))
Y4eOHast mpakTHKa (MPaKTHUKA MO TOTYYCHHUIO TIEPBUIHBIX OIIK-2
podecCHOHATLHBIX YMEHHUI U HABBIKOB)
[Ipou3BoaCcTBeHHAS TPAKTHKA (HAYTHO-HCCIEIOBATEIBCKAS VK-1
pabora)
VK-1;
[MoxroToBka k ciade U crada ToCyIapCTBEHHOTO YK3aMeHa OIK-2
IMoxroroBka k myonmuuHO#t 3anutel BKP VK-1
Oran  jpucuurubel  (Moxyinsi) bB1.0.09  Jluneiinas anrebpa B

dbopMUPOBAHUM KOMIIETEHIINI COOTBETCTBYET:

- U151 O4HOM QopMbl 0OyueHust — 1 u 2 cemectpy;
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- ISl OYHO-3a09HOM (opMBI 00yUeHUS — 2 U 3 ceMecTpy;
- U151 3a04HOM (hopmbl 00ydyeHust — 1 u 2 Kypcy.

2. [Toka3aTeid M KPUTEPUH OLIEHUBAHUSI KOMIIETEHIIHII HA PA3JIUNYHbIX
Tanax ux (pOpMHUPOBAHUS, INKAJIbI OLIEHUBAHUS

[TokazaTensiMu  OLIEHUBAHUS KOMIETEHIMN SIBISIOTCS  CIEAYIOIIHE
pe3yabTaThl 00YUYEHUS:

Ko xomnereHImn

Kon n HanmeHnoBanue HWHIAWKATOpa JOCTUKCHUA

[TnanupyemMbie pe3yabTaTbl 00yUIEeHUs MO
JUCTUTUIAHE (MOITYIIIO)

KOMITETEHITHI
3HATD:
- OCHOBBI JINHEIHOI anreOpsl HEOOXOJUMBIE IS
MOVCKA ONTHMAJIBHOTO PEIICHUS MTOCTABICHHBIX
NYK-1.1. 3a1a4;
YK-1. Cnocoben BrInosnHsAeT NONCK, KpUTUIECKUH aHATIN3 U CHHTE3 YMETh!

OCYIIECTBIIAT
TIOUCK,
KPUTUYECKUI
aHaJIU3 U CUHTE3
uHpOpMAaLNH,
HPUMEHSTH
CHCTEMHBIN TTOJIXO0.T
JUISL peTLICHUS
MIOCTABJICHHBIX
3a1aq

nHpopManuK 1151 pelieHus MOCTABICHHbBIX 33/1a4.

- IPUMEHSTh METO/IbI JINHEHHOM anreOpbl s
OCYILECTBJIEHHUs aHAJIN3a MATEMAaTHYECKUX 3a71a4;
BJIAJETh:

- HaBBIKOM IIOMCKa, CHHTE3a YHCIOBBIX JaHHBIX,
NPE/ICTABIICHHBIX B JIMHEIHON anredpe.

NYK-1.2.
Vcrionb3yeT CUCTEeMHBIH HOIXO AJIS peIICHHS
MOCTaBJIEHHBIX 3a/au.

3HATh!

- OCHOBHYIO TEPMUHOJIOTHIO JTHHEHHON anreOpbl
IpHUMEHSIEMOH U1 KOMILIEKCHOTO PELICHUS 3a/1a4;

YMETB!
- IPUMEHSTh OCHOBHBIE (DOPMYJIBI CHCTEMHOT'O
aHaJIM3a YUCIIOBBIX JAHHBIX;
BJIAJETh:
- HaBBIKOM IIPUMEHEHHUS alapara JMHEIHOU
anreOphl U pelIeHNs THIOBBIX 3a/1ad.

OIIK-2. Criocoben
OCYIIECTBJIATh
cOop, 00paboTKy U
CTATUCTUYECKHUI
aHaJIN3 JaHHbBIX,
HEOOXOMUMBIX IS
peuIeHus
IIOCTaBJIEHHBIX
SKOHOMHUYECKHX
3a7a4

HOIIK-2.1.
[IpoBomuTt c60p, 00pPabOTKY U CTATUCTUICCKUN aHAIH3
JAaHHBIX JJIs PEIICHUSI SKOHOMUUYECKHUX 3a71a4.

3HATh:
- METO/IbI JINHEHHOW anreOphl 1 aHATUTHYECKOM
TEOMETPHUH, UCMIONIB3YEMBIE [UIS PELICHUS
SKOHOMHMYECKUX 3a/1a4;
YMETB!
- pemaTh CTaHJapTHbIE SKOHOMUYECKHUE 3a1a4H C
IPUMEHEHNEM METOJIOB JINHEHHOH anreOps! 1
AQHATUTUYECKON F€OMETPHUH;
BIIA/IETh:
- HaBBIKaMHU pabOTHI C METOJJaMH JIMHEIHO anreOpsl
Y aHAJIMTUYECKON T'€OMETPUHU B PaMKaxX CBOEH
npodeccroHaIBHOI eI TeIbHOCTH.

HOIIK-2.2.
OcyIecTBISET HAMVISIIHYIO BU3YAIU3ALHIO TAHHBIX,
AHAIM3UPYET U COJIEPHKATEIHLHO HHTEPIIPETUPYET
MIOJTy9YCHHBIC PE3YIbTaTHI.

3HATh:
- OCHOBBI 00pabOTKH, aHAJIN3a U HHTEPIPETALINN
PE3yIBTATOB, HCOOXOIUMBIX JUIS PEIICHUS
IOCTaBJICHHLIX SKOHOMHYESCKHX 3a/1a4,
YMETB:
- IPUMEHSTh METOJIbI INHEHHOW anreOphl 1
AHAIUTUYECKON FeOMETPUH JIJIsl pELICHUS
TEOPETUYECKUX U MPAKTUYECKUX 3a1ay;
BIIaJIETH:

- HaBBIKAMH TTOCTPOCHHUS, UCCIICIOBAHMS SKOHOMHKO-
MaTeMaTHYECKUX MOJIEJIEH COIUAIbHO-
SKOHOMHYCCKUX HpOHeCCOB, a TAKXXEC UX

HpaKTI/I‘IeCKOFO HpI/IMeHCHI/Iﬂ JUJIA pemeHI/m
COLMAJIbHO- DKOHOMHMYECKHX 3a7a4.

NOIIK-2.3.
OO6pabarbIBaeT CTaTUCTHYECKYIO HH(pOpManUIo 1
MOJTy4aeT CTaTHCTHYECKH 000CHOBAHHbIE BBIBOIBI.

3HATB!
-OCHOBBI ITOCTPOEHHSI MaTEMaTHYECKUX MOJesIeH
aHanM3a 00pabOTKa CTATUCTUYECKHUX JaHHBIX;
YMETb:




-IPUMEHATh HHCTPYMEHTAPUH MaTEeMaTUIECKOTO
aHam3a JJIs BBITOJIHEHUST 00pabOTKH TaHHBIX;
JeaaTh 1 000CHOBBLIBATEH BBEIBOJLI HA OCHOBAHUH

MIPOBEJCHHBIX PACUCTOB;

BIIAJETh!

-HaBBIKAMH NPUMEHECHHUS COBPEMEHHOTO
MaTeMaTHYECKOTO HHCTPYMEHTAPHUS JUIS PEICHHS
HKOHOMHYECKHX 33124 CTATUCTUUECKOI 00padOTKH
JIAaHHBIX.

[Topsimok oOIEHKH OCBOEHHUS OOy4YalOIIMMHUCS Y4yeOHOro marepuasia
OMPEICNACTCS CONCPKAHUEM CIICAYIOMIMX Pa3/IesIOB AUCIUTUIUHBI (MOJIYJIs):

OreHOUHBIC
Hanvenosanne Komnerenuuun cpencTBa
Ne paszena p
(qacTu Kpurepun oneHnBanms TEKYILETo [Tkara oneHUBaHUS
/I JUCTIATUTAHBI .
KOMIICTCHITHIA) KOHTPOJIS
(Momynst)
yCIIeBaeMOCTH
YK-1
3HaTh:
NyK-1.1 .
my ' - OTIpE/ICITICHUE TOHSTUS YcTHbIi ompoc,
Tema 1. O6mue MYK-1.2) Ma pI/I a TECTBI b
: TpHIL ’ «3auTeHO»
1 CBCIICHUS O YMers: pelieHue
OIIK-2 «He 3aureHo»
MaTpunax (MOTTK-2.1 - CTPOUTH MaTPHIIBI CUTYalIMOHHBIX
- | Bmagerts: 3amadq
HOIIK-2.2, o A
VIOTTK-2.3) - METOJIOM PEIICHUS MaTPHIL
3Hatb:
YK-1
- CJIO)KCHUE MaTpPUI H
(MYK-1.1, HOXKCHHE MaTTp I/IH Bl HA YcTHBI ompoc
Teaa 2 uyk-12) | ™ bt poc,
ema 2.
meo TECTH, «3auTeHO»
2 Onepanyu Haj VMerTs: pelueHue
OIIK-2 «He 3aureno»
MaTpuiamu (MOTIK-2.1 - BECTH CJI0KCHUEC MaTpPHIIL. CUTYallMOHHBIX
VOTIK-2.2, ?quiZiz;HneM MaTpuIl Ha e
HOIIK-2.3) qgcno pHit
VK-1 3HaTh:
- OTIpE/ICIICHUE ONPEACTHTEIS .
(MYK-1.1, pel pea YcTHBI ompoc,
Tewma 3. NYK-1.2) garpmjlbl. JIOKJIaJIbl,
3 Onpenenurenn ) ]I:éecTT;' A3TOKCHIIE 110 TECTHI, «3a4TeHO»
KBa/paTHbIX OIIK-2 CTDOKE EHH cron6 pelieHue «He 3aureno»
MaTpHUIL (UOIIK-2.1, ija orb: 1y CUTYaLlHOHHBIX
HOIIK-2.2, JCTD. 3amaq
FIOTTK-2.3) - OTpEeNIeTUTENEM
' TPEyroJbHONH MAaTPHIIBIL.
K-1
(I/IgK—l 1 3HaTh:
NYK-1 2)’ - IOHSITHE 0OPAaTHOI MaTPHILIBI VYerHbi onpoc,
' YMeTh: OKJIaJIbl, TECTHI
4 Tema 4. Obparnas - BBIJICJIATD BUJIBI MAaTPHIIBI g elllue’HI/Ie ’ «3autenoy
MaTpHLA. OIIK-2 A . A DHIEL P «He 3aureHo»
(HOTTK-2.1 Bnanets: CUTYaIlHOHHBIX
" | - anropuTMOM HaXOXKACHUS angaq
VOIIK-2.2, 00 a(T)ﬁoﬁ N?a u :I . e
HOIIK-2.3) P Thuit
3HaTb:
YK-1 - OTpeNeNeHUE MOHITUS
(MYK-1.1, CUCTEMBI JINHEHHBIX VYerHblii onpoc,
Tema 5. Meton .
. NYK-1.2) ypaBHEHHI JOKJIaIbl,
obOpaTHoOM
VYMmeTh: TECTBHI, «3auTeHo»
5 MaTpPHIIBL.
DopmyIs! OIIK-2 - npuMmeHsTh Meto Kpamepa pelieHue «He 3auTeHo»
Kpamena (UOIIK-2.1, | mist pemieHus CHCTEMBI CUTYaIMOHHBIX
pamepa. HOIIK-2.2, Bnanets: 3a71a4
HOIIK-2.3) | - meromom Kpamepa st

peHICHUA CUCTCMbL




VK-1 3HaTb:
(MYK-1.1, ) . .
Tema 6. Meton MYK-1.2) - CUCTEMBI JIMHEHHBIX Vel onipoc,
l"aycca pemenus ' YpaBHEHMI. JIOKJIaJIbl, TECTBI,
6 CHCTEM YMeTb: CIICHNE «3autenoy
. OIIK-2 ) P «He 3aureno»
JTMHEHHBIX (HOTTK-2.1 - IPUMEHATH MeToBI ['aycca. CUTYaIlMOHHBIX
YpaBHEHHH. MOITK-2 2 " | Bmagerts: 3amadq
HOITK-2.3) - meroasl Kpamepa.
3HaTh:
v | e oo
(MYK-1.1, aBHCHUM Hopos YcTHBII onpoc
Tema 7. Cucremsl NYK-1.2) P ‘ poc,
N YmeTs: JIOKJIa/Ibl, TECTHI,

7 JTUHEWHBIX — I «3auTeHO»
OZHOPOZHBIX OIK-2 (yHIaAMEHTAIEHOW CHCTEMBI cmpa HMOHHBIX «He 3aureno»
YpaBHCHHH. (MOIIK-2.1, gH.IgHI/Iﬁ y3: au

HOIIK-2.2, 1133na - A
HOIIK-2.3) AACTE:
- (hyHIaMeHTaTbHBIMH
CHCTEMaMH PEUICHUS
3Hatb:
VK-L - OCHOBHas 3aJa4a
(MYK-1.1, MEXOT acneBé[ro Ganmanca YcTHBI onpoc
Tema 8. Mozens NVK-1.2) p : poc,
YmeTs: JIOKJIa/Ibl, TECTHI,
8 JleonThepa - BECTHU OIepaLuy Ha, eIIeHNE «3adTenoy
MHOTOOTpACIICBOH OIK-2 MEXOT acnSB:IM 63J’I§HCOM cmp AI[MOHHBIX «He sautenoy
9KOHOMHUKH. (MOIIK-2.1, Bra eTpL‘ y3: au
VIOIIK-2.2, - 34, Haqalgm MEXOTpPacyeBOro g
HOIIK-2.3) A p
OamaHca.
YK-1
(MYK-1.1, 3HaTh: .
VYerHblii onpoc,
NYK-1.2) - OTIpEe/ICIICHUE BEKTOPA.
Tema 9. Bekropsl TECTHI,
YMers: «3a4TeHO»
9 | Ha IUIOCKOCTH H B pelieHne
DOCTPAHCTES OIIK-2 - BECTH OIEpallu C BEKTOPOM CHTVALMOHHBIX «He 3aureno»
pocTp * | (MOIIK-2.1, | Bragers: y3: o
HOIIK-2.2, - IOHSITUEM BEKTOpa A
NOIIK-2.3)
YK-1 31:)?[“;: eJIeHUE JTMHEHHOTO
(MVK-1.1, et .
oreparopa. VYerHbli onpoc,
NVYK-1.2)
Tema 10. YMeTh: JTOKJIaJIbI, TECTHI,
10 Jluneiinbie - BECTH pacueT JIMHEHHOTO pelieHue «3auTeHOY
OIIK-2 «He 3aureHo»
OTIepPaTOpPHL. (HOTTK-2.1 oreparopa. CUTYaIIMOHHBIX
- Baners: 3amaq
HOIIK-2.2, - Te(j;[ emoii 00 oOpase §
HOIIK-2.3) p p
BEKTOpa.
3HaTb:
- IOHSITHE COOCTBEHHBII
YK-1 .
Tema 11. (MYK-1.1 BEKTOP JIMHEHHOTO
CoOcTBeHHBIE NYK-1 '2)’ ormeparopa. YeTHbIi omipoc,
BEKTOPBI U ' YMmeTh: JTOKJIAJTBI, TECTHI,
11 CcOOCTBEHHBIC - popMUpOBaTH CBSA3b MATPHIL pernieHne «3aurenoy
OIIK-2 N «He 3aureHo»
3HAYCHUS (MOTTK-2.1 JIMHEWHOTO Oreparopa B CUTYaIIMOHHBIX
JIMHEIHOTO WOIK-2 2 " | pa3nmuHBIX 0a3ucax. 3a1a4
oreparopa. HOIK-2 '35 Brnanets:
' - YpaBHCHHEM JINHEHHOTO
oreparopa.
YK-1 3HaTb:
Tema 12. (MYK-1.1, - IOHSITUE KBAJAPaTUUHON VYerHblii onpoc,
KBagpatuunsie NYK-1.2) (hOpMBEIL. JOKJIa/ibl, TECTHI, GauTeHOY
12 (hopMBL YMmeTb: pemeHne
N «He 3aureno»
JIuneitnas OIIK-2 - CTPOUTBb MaTPULBI CUTYallMOHHBIX
MOJeNTh OOMeHa. (UOIIK-2.1, | kBampaTu4HO# HOPMBI. 3a1a4
MOIIK-2.2, Brnaners:
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HOIIK-2.3) | - nuHe#HHO# MOfeNIbIO
oOMeHa.
VK-1 3HaTh:
Tema 13. (MYK-1.1, - IOHATHE YpaBHEHHE JTHHUU Ve THBIH OMPOC
Cucrembl NVYK-1.2) Ha [JIOCKOCTH. poc,
JIOKJIaIbl, TECTHI,
KOOp/AWHAT. VMmeTsh: «3a4TeHO»
13 pemeHne
YpaBHeHue OIIK-2 - PacCUHUTHIBATH Pa3INIHBIC «He 3aureno»
CUTYaIlHOHHBIX
JIMHAY Ha (MOIIK-2.1, BHIBI CHCTEM KOOPAMHAT. sanad
IUTIOCKOCTH HOIIK-2.2, Bnanets: A
HOIIK-2.3) | - cucTeMoil KOOP/IMHAT.
3HaTh:
- pa3JIMYHEIE BB
YK-1 paBHeHI/[ﬁ o 511610171 Ha
uyK-1.1, |P p 5
Tema 14. MYK-1.2) TJIOCKOCTH. VYerHsiii onpoc,
YpaBuenue ' YmeTs: JIOKJIa/Ibl, TECTHI,
14 PSAMOM - IPUMEHSATH YCIIOBHE pemeHne «3autenoy
) OIIK-2 Y «He 3aureno»
Paccrosiaune ot (HOTTK-2.1 TapajuIeIbHOCTH TPSIMBIX. CUTYaIIMOHHBIX
TOYKH JI0 TIPSIMOH MOIK-2 2 ! Baners: 3amaq
s - YCIIOBUSMH
HOMK-2.3) | Y
MIEPIICHANKYIIPHOCTH
TIPSIMBIX.
yK-L 3HaTb:
(MYK-1.1, ’ .
Tema 15. MYK-1.2) - YPaBHEHHE OKPYKHOCTH. VYerHbli onpoc,
OKpY>XHOCTb H ' YMeTs: JIOKJIaJIbl, TECTHI,
«3a4TeHO»
15 SIITHTIC. - BECTH pacueT runepOoIs penieHue
OIIK-2 «He 3auTeHO»
I'uniep6ona u (HOTTK-2.1 Brnaners: CUTYaIIMOHHBIX
napaboua. HOIK-2 2 ! - OCHOBHBIMH CBOMCTBaMU 3a7a4
o KPHUBBIX BTOPOTO HOPSIIKA.
HoInK-2.3) | P p PAA
VK-1 3HaTh:
Tema 16. (MYK-1.1 - OHATHE paInyC-BEKTOpa.
' YcTHBII ompoc,
[onspusie NYK-1.2) VYMmeTs: TeCThL P
KOOpIMHATHI. - BECTH pacyeT paguyc- i «3a4TeHo»
16 P P pay pelieHne
IInockocTh n OIIK-2 BEKTOpa CHTVALMOHHBIX «He 3auTeHO»
npsMas B (MOIIK-2.1, | Bnagets: yan
3a7a4
MIPOCTPAHCTBE. HOIIK-2.2, - YpaBHEHHEM IJIOCKOCTH B
NOIIK-2.3) | npocTpaHCTBe.
OueHoYHbIE
cpeacTBa
dopma KOHTPOJIS pen . [lIxana ouleHMBaHUA
POMEKYTOYHOMN
aTTecTalyn
«3adTeHoy
HUTOI'O 3auer OrtBer Ha OmeT
«He 3auTeHO»
«OTIn9HOY,
«XOopo1I0»
DK3aMeH OrtBer Ha OmeT P ?

«YI[OBJ'IGTBOPI/ITGJILHO »,
((HeyZ[OBJ'IGTBOpI/ITeHLHO »

Kpurepuu onieHuBaHUS pe3yabTaTOB OOYUEHUS JJIs TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTHU U IPOMEXKYTOYHOM aTTeCTallMU MO AUCHUILUIMHE (MOIYIIO)

1. Kputepuii olleHrBaHMUs YCTHOTO OTBETA!
3auTeHO — XOpOoIllee 3HAaHWE OCHOBHBIX TEPMHHOB M IOHSATUH Kypca,
NocJieIoBaTeNbHOE M3JIOKEHHE MaTepualia Kypca, yMeHue (opMylIupoBaTh
HEKOTOpbIe 00OOIIEHHs 10 TeMe BOIIPOCOB, TOCTATOYHO MOJHBIE OTBETHI HA
BOMPOCHI, YMEHHUE HCIOIb30BaTh (PyHAAMEHTaJbHbIE MOHATUS M3 0a30BbBIX
JVCLUIUIMH IIPUA OTBETE.
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He 3auTeHO — HE BBIOJIHEHBI TpC6OBaHI/I$I, COOTBCTCTBYIOIIHUC OILICHKC
«3a4YTCHO».

2. Kpurtepuu olieHUBaHUS JOKJIA/aA:

3auTeHo — cojiep>KaHrne OCHOBAHO HA ITyOOKOM M BCECTOPOHHEM 3HAHHUU
TEMbI, U3yYE€HHOH JUTEpaTyphl, U3JI0KEHO JIOTHYHO, apTYMEHTHUPOBAHO U B
MOJIHOM  o0beMe, OCHOBHBbIE  TOHSTHS, BBIBOABI M  000OIIEHUs
chopMyIHpoBaHbl YOEAUTEILHO M J10Ka3aTENbHO, BO3MOXKHBI HEJOCTATKH B
CUCTEMATU3allMi WJIM B O0O0OIIEHWHM MaTepuaia, HETOYHOCTH B BBHIBOJAX,
OCHOBHBIE KaT€TOPUHU MPUMEHSIOTCS JIJISl U3JI0AKEHUS MaTepuania.

He 3aureHo — He BBIMOJHEHBI TPEOOBAHMS, COOTBETCTBYIOIIUE OIICHKE
«3aYTEHOY.

3. Kpurepuu orieHnBaHus TECTUPOBAHUSL:

Onenka «oTinuHo» — 86 % — 100 % npaBUIIbHBIX OTBETOB.

Onenka «xoportio» — 70 % — 85 % npaBUIBHBIX OTBETOB.

OrneHka «y1oBIeTBOpUTEIbHO» — 51 % — 69 % npaBUIBLHBIX OTBETOB.

Onenka «ueynoBieTBoputenbHO» — 50 % W MeHee NpPaBUIbHBIX
OTBETOB.

4. Kputepuu ollcHUBaHUS PEIICHHS CUTYaIIMOHHBIX 3a/1a4:

3auTeHO — OTBET Ha BOIMPOC 3aJa4M JaH MPaBUIbHBIN, 0ObSICHEHHE X0/
e€ pemieHus: MoJapoOHOE, MOCIeA0OBATEIbHOE, TPAMOTHOE, ¢ TEOPETUYECKUMU
00OCHOBAaHUSIMU WJIHM PEIICHUE MOJPOOHOE, HO HEJAOCTATOYHO JIOTUYHOE, C
CAVMHUYHBIMH OIMMOKAMH B JCTAIAX, HEKOTOPHIMH 3aTPyJHCHUSIMH B
TEOPETUYECKOM OOOCHOBAHUM, UJIM OTBET Ha BOIMPOC 3a/1a4d J1aH MPaBUIIbHBIN,
o0BsSICHEHHE X0/a € PEIICHU HEeI0CTaTOYHO ITOJIHOE, HEMOCIeI0BaTeIbHOE, C
OIMOKaMHu, cT1a0bIM TEOPETUYECKUM 0OOCHOBAHHEM.

He 3auteHo — He BBINOJIHEHBI TpeOOBAHMUS, COOTBETCTBYIOIIHME OIICHKE
«3a4YTCHOY.

5. Kputepuu orieHuBaHusl OTBETA HA 3a4ETE:!
OrneHka «3a4T€HO» BBICTABISETCS OOYYaroIIEMYCsl, €CIIU: HCIOJIb3YyeT
MpUeMbl aHaIu3a JJii 00pabOTKH PKOHOMUYECKUX JAHHBIX B COOTBETCTBHUH C

MMOCTaBJICHHOU 3a11aqeﬁ; 3HACT 0COOEHHOCTH MaTEMATHYCCKOTO
HHCTPYMCHTApUA AJIA PCHICHNA DKOHOMHWYCCKUX 3a/la4,
OHCHKa «HE3aUTCHO» BBICTABJIICTCA 06yqa10meMyc;1, €CIIn:

JEMOHCTPUPYET (parMeHTapHbIC 3HAHUS OCHOBHBIX pa3JICJIOB IIPOrPAMMBbI
M3y4aeMoro Kypca: €ro 0a30BbIX IMOHATHH W (PyHIaMEHTAJIbHBIX IPOOJIEM;
cmabo BbIpaKeHa CIOCOOHOCTh K CAMOCTOSITEIbHOMY aHAJIMTHUYECKOMY
MBIIIICHUI0, UMEIOTCSl 3aTPYJAHCHHS B W3JIOKCHUHM MaTepualia, OTCYTCTBYIOT
HEO0OXOIMMbIE YMEHUS W HaBBIKH; JOIMYIICHBI TPyOble OMMOKM W HE3HAHUE
TEPMHUHOJIOTHH, OTKa3 OTBEYaTh Ha JOMOJHHTCIBHBIC BOIPOCH], 3HAHUE
KOTOPBIX HEOOXOMMO JIJIsl TIOTYUYCHHUS TIOJI0KUTETHLHOM OIEHKH.
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6. Kputepuu onieHuBaHusi OTBETa Ha IK3aMEHE!

OneHka «OTJIIMYHO»  BBICTABIETCA  OOydaroIEMycCsl, €CId  OH
IPOAEMOHCTPUPOBAJI  3HAHME OCHOBHOIO TEOPETHUYECKOTO  COJEpIKaHUS
JUCHMIUIMH  y4eOHOro IuUlaHa o0pa3oBaTeIbHOM IPOrpaMMbl  BBICILErO
o0pa30BaHMsI, YMEHHE NOKa3aTh YPOBEHb C(HOPMUPOBAHHOCTH IMPAKTUUYECKUX
npo(eCCUOHATBPHBIX ~ YMEHUH U HaBBIKOB, CIOCOOHOCTh YETKO U
apryMEHTHUPOBAHO OTBEYATh Ha JAOIOJHUTEIBHBIE BOIIPOCHI.

OneHka  «XOpoOUIO»  BBICTaBIAETCS  OOyyarollemycs, €cild OH
IPOAEMOHCTPUPOBAJI ~ HEJOCTATOYHO  IIOJHOE€  3HAaHME  OCHOBHOTO
TEOPETUYECKOTO CO/AEP)KaHUs JUCLHUIUIMH y4eOHOro IjIaHa 00pa3oBaTeNbHOM
IporpaMmbl  BBICHIETO  OOpa3oBaHUS, NPOSBHJI  HEIBHOE  YMEHHE
IPOAEMOHCTPHUPOBATH YPOBEHb c(OPMUPOBAHHOCTH MPaKTUYECKUX
po(ecCUOHANbHBIX YMEHUI 1 HABBIKOB, JaBaJl HE BCEr1a YETKUE U JIOTUYHbIE
OTBETHI HA JOIOJHUTEIBHBIE BOIPOCHI.

OneHka «yI0BIETBOPUTEIBHOY» BBICTABIISETCS 00y4arOIIEMyCsl, €CIU OH
IPOAEMOHCTPUPOBAJl  HErNMyOOKHME 3HAHUS OCHOBHOTO  TEOPETUYECKOTO
COJEpKaHUSl JTUCLUIUIMH Y4eOHOro IUIaHa oOpa30BaTEIbHON MPOrpaMMBI
BBICILIETO 00pa30BaHUs, @ TAKKE UCIBITHIBAJ CYIIECTBEHHbIE 3aTPYIHEHUS IPU
OTBETE HA JIOTIOJHUTEIBHBIE BOIIPOCHI.

OneHka «HEyJIOBIETBOPUTEIBHO» BBICTABISIETCS 00ydYarolEMyCsl, €CIIU
OH TPOJAEMOHCTPUPOBAT OTCYTCTBUE 3HAHUI OCHOBHOTO TEOPETUYECKOIO
COIEpPKaHUS JTUCLUIUIMH Y4eOHOro IUIaHa OO0pa30BaTEIbHON IPOrPaMMBI
BBICIIEr0 0Opa30BaHus MPU OTBETE HA BOMPOCHI OMIIeTa.

3. TunoBble KOHTPOJIbLHbIE 32IaHUS UJIM UHbIE MAaTEePHAJIbI, HE00X0AUMbIE
JJISE OLlEHKH 3HAHUI, YMEHUI, HABBIKOB M (UJIM) ONbITA AeATeJILHOCTH,
XapaKTepu3yIIMX 3Tanbl GopMUpPOBaHUSA KOMIIETCHIUM

1 9TAII — Tekyuiuii KOHTPOJIb OCBOCHUS JUCHUILIHHbBI
3.1. «Bompocsl 7151 yCTHOTO OIIPOCay:

[TpoucxosxieHre MOHATUS MATPHIIBIL.
[TpakTHyeckoe MPUMEHEHNE MATPHIL.
OnpeneneHue MOHITUS MaTPULIA.

Bunbl maTpuil (equHUYHAS, HyJIeBasl, IECTHUYHAS).
Cronber; u cTpoKa MaTPHIIHI.

Onepanuu HaL MaTpuaMu

Clio)xeHue MaTpuil.

YMHOXKEHHE MaTPHUIIBI HA YHUCIIO.

. Onpenenenue onpeaeanuTenss MaTPHUIIbL.

10 OcHOBHBIEC CBOMCTBA OTPEACIUTEICH.
11.Onpenenurens TPEyroabHON MaTPHULIBIL.
12.Tlonsitue oOpaTHOM MaTPHITHI.

13.Tlopsiaok HaxOXKAEHHUSI 0OpAaTHOW MaTPHUIIBI.

©CoNoakrwdE



11

14.Buabl MaTpUIBI.

15.0mnpenenenre NOHATUSL CUCTEMBI IMHEWHBIX YpaBHEHUM.
16.Meton Kpamepa uist perieHusi CUCTEMBI.
17.1TonsTus anredbpanyeckue JOMOTHECHHUS.
18.Cuctembl TMHEHHBIX YPABHEHUI.

19.Mertons! ["aycca.

20.Metonpl Kpamepa.

21.0mnpenenenne CUCTEMbl TMHEHHBIX OJTHOPOIHBIX YPAaBHCHHM.
22 IlonsiTus pyHAAMEHTATIBLHONW CUCTEMBI PELICHUIA.
23.dyHaaMeHTalbHAsl CUCTEMA PEILICHUH.

24.0OcHOBHas 3a/1a9a MEKOTPACIEBOTO OaslaHca.
25.ITonsiTre koadpuIMeHTa NPSMBIX 3aTpar.
26.MaTpulIibl MOJHBIX 3aTpart.

27.0mnpesenenne BeKTopa.

28.0Onepanuy HaJl BEKTOpaMH.

29.1IpousBeieHre TBYX BEKTOPOB U €ro CBOMCTBA.
30.0npeaeneHue MTMHEHHOTO OnepaTopa.
31.XapakTepucTuka JIMHEHHOTO OepaTopa.

32.Pacuet nuHEHOTO orepaTopa.

33.CoOCTBEHHBIN BEKTOP JIMHEHHOTO OIlepaTopa.
34.CBs3b MaTpHIl IMHEHHOTO OTIEpaTOpa B pa3IMYHBIX Oa3ucax.
35.YpaBHEHHE TUHEHHOTO OIepaTopa.

36.ITonsTHE KBaAPATUIHON (POPMBI.

37.Matpulibl KBaApaTUIHON (HOPMBI.

38.JIuneiinas Moaens oOOMeHa.

39.YpaBHeHHE TUHUH HA TUIOCKOCTH.

40.PaznuyHbie BUIIBI CUCTEM KOOPAMHAT.
41.PaccTossHME MEXIY IBYMSI TOUKAMH.

42.PaznuyHbie BUJIBI YPaBHEHUM MTPSMOI Ha TNIOCKOCTH.
43.Y croBure napauieIbHOCTH MPSMBIX.

44.Y cnoBue NEepHeHIUKYJIIPHOCTH MPAMBIX.
45.YpaBHEHHE OKPYKHOCTH.

46.0mnpeneneHue UIUICA.

47.0npeneneHue TunepooJibl.

48.TlonsTre paguyc-BeKTOpA.

49.YpaBHEHHE TNIOCKOCTH B IPOCTPAHCTRE.

3.2. «[IpuMepHBIii IepeUYeHb TEM JTOKIAT0BY:

Tema 3. OnpenenuTeny KBaApaTHbIX MaTPUIL
1. Onpenenenue onpeaenutens MmaTpuilbl. [IpaBuna BeIyucaeHus.
2. [IpaBuyIO TPEYTrOJIBHUKOB BEIYUCIICHUS ONIPEICITUTENCH.
3. CroiicTBa onpeennTeneH.
4. Teopema Jlamnaca.
5. IIpasuno Cappyca.
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Tema 4. O6paTHas MaTpuiia
1. Onpenenenue obpatHod Matpuilbl. OCHOBHOE CBOMCTBO 0OpaTHOM
MaTpPHIIBI.
2. AITOpUTM HaXOXJACHHUS 0OOpaTHONW MaTPHIIbl PA3HOTO MOPSIIKA.
3. Onpenenenue panra Mmatpuiibl. CBoMCTBA.

Tema 5. Metoa o6patHoit maTpuisl. Dopmynsl Kpamepa.
1. IToHsiTHE CUCTEMBI TMHENHBIX ypaBHEHUI. Busl cucrem.
2. Metoz 0OpaTHO MaTpHIIBI PEIICHUS CUCTEM JIMHEHHBIX YpaBHEHHIA
3. Merox Kpamepa mjist penieHust CHCTEMBI. XapakTepuCTUKHU
metona Kpamepa.

Tema 6. Meton 'aycca penieHus CUCTEM JIMHEMHBIX YPaBHEHUIA.
1. Ocobennocts MeTona [Maycca.
2. AITOpUTM pelIeHUsI CUCTEMBbl JIMHEHHBIX YPAaBHEHHM METOJIOM
l"aycca.
3. Xapakrepucrtuka Mmetoja ['aycca.
4. YHuBepcaibHOCTh MeTo1a ["aycca.

Tema 7. CucTeMBbI IMHEMHBIX OJHOPOAHBIX YPaBHEHUM.
1. Onpenenenue CUCTEMBI IMHEWHBIX OAHOPOIHBIX YPABHEHUH.
2. Onpenenenre NOHATUS (YHIaMEHTATbHON CHCTEMBI PEIICHU.
3. CBsI3b pelreHnid OJHOPOIHON M HEOJHOPOIHON CHUCTEM JTMHEHHBIX
YpaBHECHUM.

Tema 8. Moaens JIeoHTbeBa MHOTOOTPACICBOI AKOHOMUKH.
1. buorpadus B.B. JleonTheBa u ero BKJIaj B pa3BUTHE MaTEMAaTUKH.
2. Monenb MexXoTpaciaeBoro baaHca.
3. Buasl monenei MexxoTpaciaeBoi SKOHOMHKH.

Tema 10. JIuneiinbie onepaTopsl.
1. CoOcTBEHHBIN BEKTOp JTUHEHHOTO OIeparopa.
2. CBs13b MaTpHUII JUHEHHOTO OTepaTopa B Pa3jIM4HbIX Oa3ucax.
3. YpaBHeHuUe JTUHEIHOTO ornepaTopa.

Tema 11. CoOCTBEHHBIE BEKTOPBI M COOCTBEHHBIC 3HAUCHHUSI JIMHEHHOTO
oreparopa.

1. XapaktepucTuyeckoe ypaBHEHHE JTUHEHHOTO OlepaTopa.

2. AlITOpUTM ~ HaXOXJCHUS  COOCTBEHHBIX  3HAYEHU  BEKTOPOB

JIMHEWHOTO OIepaTopa.

3.AJTOpUTM COOCTBEHHBIX BEKTOPOB JIMHEHHOTO omepaTopa.
Tema 12. KBagpatuunsie popmsl. JIuneitnass mozgens oOMeHa.

1. [TonsiTne KBaAPATUIHOU (POPMBI.

2. Matpuiisl KBaapaTuaHON (POPMBI.
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3. JIuueiinasg Moieibp OOMeEHa.
4. AITOPUTM COCTaBIICHUS MATPHUIIbI KBAAPATHIHON (POPMBI.
5. AIropuT™M MPHUBEACHHUS KBaapPaTUYHOH (OPMBI K KAHOHHYCCKOMY

BU]TY.

Tema 13. Cucrembl koopauHaT. Y paBHEHHE JIMHUU HA TIIOCKOCTU

ook whE

VYpaBHeHUE JTMHUU Ha TIOCKOCTH.
Paznuunble BUABI CUCTEM KOOPIMHAT.
Paccrosinue Mexy TByMs TOUKaAMHU.
CyIIHOCTb JTUHUM HA IIOCKOCTH.
Cucrema KOOpIHUHAT.

YpaBHEHHE CUCTEM.

Tema 14. YpaBHenue npsiMoil. PaccTosiHrE OT TOYKH A0 MPSIMOM.

1.

PaznuuHble BUABI ypaBHEHUM IPSMOM HA IJIOCKOCTH.

2. YcrnoBue napayuieIbHOCTH MPSMBIX.

3. YcnoBue neprneHanKyIIPHOCTH MPSIMBIX.
4,
5

. PaccrosHue oT TOUKH 10 OPSMOM.

YpaBHEeHUE IIPAMO.

Tema 15. OxpyxHOCTb U HIC. ['unep6ona u mapadoua.
1. YpaBHEHUE OKPYKHOCTH.

2. OnpeneneHue uuuIca.

3. Ompenenenne rUNepOOIIBI.

4. OnpeneneHue napadoIb.

3aganus 3akpeiToro Tuna (TecToBbIC 3a1aHNS)

Homep Bormpoca u mpoBepka cpopMHUPOBAHHON KOMITETCHITUU

Ne Kon Kon Ne Kon Kon
BOHpOC& KOMIICTCHIITNU I/IHI[I/IKaTOpa BOHpOC& KOMIICTCHIIUN I/IH}II/IKaTOpa
1 VK-1 NYK-1.1, 17 VK-1 HYK-1.1,
NYK-1.2 NYK-1.2
2 OIIK-2 HOIIK-2.1, 18 OIIK-2 HOIIK-2.1,
HOIIK-2.2, HOIIK-2.2,
HOIIK-2.3 HOIIK-2.3
3 VK-1 NYK-1.1, 19 YK-1 NYK-1.1,
HUYK-1.2 HUYK-1.2
4 OIIK-2 HOIIK-2.1, 20 OIIK-2 HOIIK-2.1,
HOIIK-2.2, HOIIK-2.2,
HOIIK-2.3 HOIIK-2.3
5 VK-1 NYK-1.1, 21 YK-1 NYK-1.1,
HUYK-1.2 HUYK-1.2
6 OIIK-2 HOIIK-2.1, 22 OIIK-2 HOIIK-2.1,
HOIIK-2.2, HOIIK-2.2,
HOIIK-2.3 HOIIK-2.3
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7 YK-1 NYK-1.1, 23 YK-1 NYK-1.1,
NYK-1.2 NYK-1.2
8 OIIK-2 NOIIK-2.1, 24 OIIK-2 NOIIK-2.1,
NOIIK-2.2, NOIIK-2.2,
NOIIK-2.3 NOIIK-2.3
9 YK-1 NYK-1.1, 25 YK-1 NYK-1.1,
NYK-1.2 NYK-1.2
10 OIIK-2 NOIIK-2.1, 26 OIIK-2 NOIIK-2.1,
NOIIK-2.2, NOIIK-2.2,
NOIIK-2.3 NOIIK-2.3
11 YK-1 NYK-1.1, 27 YK-1 NYK-1.1,
NYK-1.2 NYK-1.2
12 OIIK-2 NOIIK-2.1, 28 OIIK-2 NOIIK-2.1,
NOIIK-2.2, NOIIK-2.2,
NOIIK-2.3 NOIIK-2.3
13 YK-1 NYK-1.1, 29 YK-1 NYK-1.1,
NYK-1.2 NYK-1.2
14 OIIK-2 NOIIK-2.1, 30 OIIK-2 NOIIK-2.1,
NOIIK-2.2, NOIIK-2.2,
NOIIK-2.3 NOIIK-2.3
15 YK-1 NYK-1.1, 31 YK-1 NYK-1.1,
NYK-1.2 NYK-1.2
16 OIIK-2 NOIIK-2.1, 32 OIIK-2 NOIIK-2.1,
NOIIK-2.2, NOIIK-2.2,
NOIIK-2.3 NOIIK-2.3
Kunrou oTBeTOB
Tewma 1. BepHsb1it Tema 2. | Bepnniii | Tema 3. Bepnslii Tema 4. Bepnsbiit
Ne Bompoca| orBer | NeBompoca| otBer |NeBompoca| oTBer Ne Bonpoca OTBET
1 1-b; 2-A; 3 5 1-A; 2-B; 7 4
3-T'; 4-B 3-b; 4-T’
2 2,3 4 6 3 8 534,12
Kunrou oTrBeTOB
Tewma 5. BepHsb1it Tema 6. | Bepnniit | Tema 7. Bepnslii Tewma 8. Bepnsbiit
Ne Bonmpoca| orBer |NeBompoca| otBer |NeBompoca| oTBeT Ne Bompoca OTBET
9 4 11 2,1,4,3,5 13 2 15 2
10 4 12 14 4 16 1
Kirou otBeTOB
Tema 9. Bepubrit Tema 10. | Bepnsiii | Tema 11. Bepnbrit Tema 12. Bepnbrit
Ne Bonpoca| orBer |NeBompoca| otBer |NeBompoca| oTBeT Ne Bompoca OTBET
17 2 19 21 1,2 23 1
18 3 20 22 3 24 1,4
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Ki1ro4 oTBETOB

Tema 13. Bepubiit Tema 14. | Bepnniii | Tema 15. Bepnbrit Tema 16. Bepnbrit
Ne Bonpoca OTBET Ne Boripoca | otBer | Ne Bommpoca OTBET Ne Bompoca OTBET
25 1,3 27 1-B; 2-A; 29 1-B; 2-A; 31 2,3
3-T';4-b 3-5b;4-T
26 1-B; 2-A 28 1 30 1-b; 2-B; 32 1-b; 2—-
3-T';4-A A; 3-T;
4-B

le/IMeprIe TECTOBBIC 3a/ITaHUA TJISl IPOBCACHUA TEKYIIECTO
KOHTPOJISA 110 TeMaM TUCHUILINHBI .

Tema 1. O0mue cBeeHUs: 0 MATPULIAX

3amanue Ne 1
VY cTaHOBUTE COOTBETCTBUE MEXKAY BUIAMU MATPHIL U UX TOHSATUSIMHU.

Cronber 1
1 PaBHrle A

Cromberr 2
KBagparnas marpuna, y KOTopoi
Ka)XObIM 2JIEMEHT IJIaBHOM JHaroHainu
pPaBEH €MHULIE, & BCE OCTAJIbHbBIC
AJIEMEHTHI PaBHBI HYJIIO
Ecau onr UMEIOT 0JIMHAKOBBIE Pa3MEphI
U JUIsl KaX0W Mapbl UHJIEKCOB
BBITIOJTHSIETCS] PABEHCTBO
dij= bij.

DNIeMEeHTHI TaKOW MaTpPHUIIbI,
PacnoIoKEHHbIE CHMMETPUYHO
OTHOCHUTEJILHO TJIABHOM JTHArOHaIH,
paBHBIL.

Marpuiia, noyry4aromascst i3 MaTpULbl
A 3aMeHOI1 cTpOoK cTonOIaMu C
COXpaHEHHEM UX TOpPsIKA.

2 Enuanunas b

3 TpancrioHMpoBaHHAS B

4 CumMeTrpuuHas r

3ananue Ne 2
C KaKuM reoMeTpu4eCKUM 0ObEKTOM MOKHO COIIOCTAaBUTh MATpPHUILy ?

1. Kpyr;

2. KBagpar;

3. IIpsIMOYTOJIbHUK;
4. Tapannenenumen.
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Tema 2. Onepannu HaJ MaTPpULIAMH

3ananue Ne 3
(L 2 3)<3 4) |
IIpousBeneHne MaTpuil 3 4 | paBHO:

2 1 5/5 ¢
L (4 17)

~11 —10 -29
2. (—11 ~10 —29)
-5 -7 -—14
19 15
3'(24 18)
10 10 29)

4111 9 29
5 7 13

3ananue Ne 4

2 2
3ananbl MaTpulbl 4 = (; g i) uB = (5 3). Cymma 24 + 3BTpasna
5 5

LG 11 1)

(10 15 23)

2 (4 27 32)

14 10
4. (23 19)
21 23

Tema 3. Onpenenuresin KBaAPATHHIX MATPHII

3amanue Ne 5
Y CTaHOBUTH COOTBETCTBHUE MEXKAY MATPULIAMU U UX OMPEICTUTEIIMH.

Cronber 1 Cronber 2

1 5 0 -5 A 25
(< 0 5)
2 5 6




2 1 0 -1 b 15
(—10 0 1 )
1 1 10
3 5 0 5 B 9
(s 1 1)
4 87 / 9 S r 25
(5 10)

3ananue Ne 6
3aganel MaTpuIel A = (5 4) u B = (1 5). Onpenenurens MaTpULIbL

3 5 2 3
ABT pagen:
1.0;
2.15;
3.-91;
4. -20.
Tema 4. O0OpaTHass MaTpuua
3amanue Ne 7
OO6paTHOi1 K MaTpuIle ( 8 ) ABJISICTCS MATPUIIA!
23 3
-8 -1\.
L (—23 —3)’
8 1
2 (23 3

w
~
Nl»—xoolr—x
Wk =

3aganue Ne 8

3anummTe BEPHYIO IOCJIEAOBATEIBLHOCTh HAXOXKIACHUS  0OpaTHOM
MaTPHIIBI:

1) 3anucath OOpaTHYIO MaTPUILY;

2) cienatb MPOBEPKY;

3) caenaTh BBIBOJ O CYIIIECTBOBAHUK OOPATHON MaTPHIILL;

4) HaiiTn anreOpanvecKre JOMOTHCHHS K DJIEMEHTaM MaTpPHIIb;

5) HaiiTH oTpeeaIUuTEeh MAaTPHUIIHI.
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Tema 5. Meroa oopaTtHoii MmaTtpuubl. ®opmyJsl Kpamepa

3aganue Ne 9
Pemmnths cucteMy NMHENRHBIX YpaBHEHUN MeTogoMm Kpamepa
X1+ 2%+ 2x3=7
—X1 — X3 =-3 .
X1+ 2%, — 2%x3=6
1. (3,-7,1);
2. (—8,4,1);
3.(0,0,0);
4. (2,3,1).

3amanue Ne 10
Marpununoe ypaBHeHne AX = B ¢ HEBBIPOKIAECHHOM KBaapaTHOU MaTpuuen 4
MMEET PELICHHUE!

Il
oo

I
S

A
™

BN
S DX D
I

Tema 6. Metoa I'aycca pelieHusi cucTeM JTHHEHHBIX YPABHEHHH

3amanue Ne 11
CocTaBbTe PaBUIILHYIO MOCIEA0BATEIBHOCTD ICUCTBUM IIPU PEIICHUHN

cucTeMbl MetosioM ['aycca.

1. C noMoI1bt0 37€MEHTAPHBIX MpeoOpa30BaHU MPUBECTH 3aITUCAHHYIO
MaTpuIy K CTYIICHYaTOMY BHIY;

2. 3anucaTh pacIIMPEeHHYIO MaTPUITY UCXOTHON CHCTEMBI;

3. HaunHas ¢ mocneaHero ypaBHeHHUs, HATH BCce TIEPEMEHHEIE,

4. Ilo momy4eHHOU CTYNEHYATOW MaTpPHIIE 3aliCcaTh CUCTEMY;

5. CaenaTh IPOBEPKY.

3aganue Neo 12
Cuctema Ax=B HeomnpeaeneHHa, Koraa

. AMEET €IMHCTBEHHOE HYJIEBOE PELIEHUE;
. HE UMEET PEIICHU;
. AIMEET €IMHCTBEHHOE HEHYJIEBOE PEIICHNUE;

H WO DN =

. UMeeT OECKOHEYHO PEIICHHA.
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Tema 7. CucreMbl JIMHEHHBIX OHOPOAHBIX YPABHECHUM

3amanme Ne 13
X;— 2X,— 2X3=0
Cucrema JTMHEUHBIX YPaBHEHUM 3, — 5x,+ 2x3 =0 wumeer:
2% — 3%+ 4x3=0

1. o1HO HEHYJIEBOE pPEIIICHHUE;

2. 0eCKOHEYHO MHOTO PEIICHUH;
3. HET pelIeHU;

4. 0JTHO HYJIEBOE PEIIICHHUE.

3ananue Ne 14
X1+ 2x,— 2%3=0
Cucrema JTMHEHHBIX ypaBHeHHH {3X; + 7Xp; — X3 = 0 umeer
3X3 — 2X,— 4%, =0
1. HeT pemeHui;
2. 0ECKOHEYHO MHOTO PEIICHUH;
3. OIHO HEHYJIEBOE PEIIICHHUE;
4. 0HO HYJIEBOE PEIICHHE.

Tema 8. Moaeinb JIeoHTbeBa MHOT00TPACIEBOM IKOHOMUKH
3aganue Ne 15

B tabnuiie nmpuBeacHBI TaHHBIC 00 UCIIOJIHEHUH OalaHca 32 OTYCTHBIN IIEPHO/I,
YCII. JICH. €]I.

Otpacnb [Torpebnenue Koneunsiit Banosoit

1 2 MPOIYKT BBIITYCK
[IpouszBoacTBO 1 15 20 - 100
2 40 30 - 150

Haiiti KOHEeYHBIN NPOIYKT KaXA0W OTPaCIH.

1. 150 u 120;
2. 65 u 80;

3. 120 u 180;
4. 115 u 140.

3aganue Ne 16
B tabnuiie npuBeeHbI TaHHBIE 00 UCIIOJIHEHUH OaiaHca 32 OTYETHBIN NEPHO/I,

YCIL. JIEH. €/I.

Otpacnb [Torpebnenue Koneunsiit Banosoit
1 ‘ 2 IIPOIYKT BBIITYCK
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[TpouzBoaCTBO 1 30 20 - 120

2 40 10 - 110

Hait yucThiil IpoayKT KaXKI0M OTPACIIH.

. 50 u 80;

. 100 u 60;
. 120 m 100;
. 30 u 40.

H~ WOWDN -

Tema 9. BekTopbl HA IVIOCKOCTH U B IPOCTPAHCTBE

3amanue Ne 17
OmnpeaenuTth BU 3aBUCUMOCTH JJI CHCTEMBI IBYX BEKTOpOB: Aq (-4, 2, 8);

A, (14, -7, -28).

. JMHEWUHO 3aBUCHUMA,
. INHENHO HE3aBUCUMA,
. JIMHEWHO OPTOTOHAJIbHA;

B W DN~

. JMHEVHO KOJIJIMHEApHa.

3amanue Ne 18
U3 BektopoB a = (2;7;5), b=(7,—2,5) u c = (5,0,—7), oproronajibHbIMU
SIBJISIFOTCA. . .

.aub;
.AuC
.buc;
.aub,buc.

O DN -

Tema 10. JIuneiiHble OnePaTOpPbI

3amanue Ne 19
OmnepaTop Ha3bIBACTCS JIMHEHHBIM, €CJIM OH 00J1aaeT CBONCTBAMMU:

. QITUTUBHOCTH,
. OTHOPOJIHOCTH;
. ACCOIIMAaTUBHOCTH,
. CHAMMETPUYHOCTH.

B ODN -




21

3amanue Ne 20
ITycTe B mpocTpancTBe R®3azan nuHeHHLI omepaTtop A B 0a3zuce e, €;, €3
3 2 4
maTpuliei A = (—1 5 6). Haritu 06pa3 y=f(X) Bexropa X= 4e;—3¢e,tes.
1 8 2

1. y= 261—362—1863;
2. y= 1061—1362—1863;
3. y= 361—1362—1863;
4, y= —561"‘362—1063.

Tema 11. CoOcTBeHHBbIE BEKTOPHI M COOCTBEHHbIE 3HAYCHUS JIUHEHHOT'0
omeparopa

3amanue Ne 21
Haiitu coOCcTBEHHBIE 3HAUEHUSI U COOCTBEHHBIE BEKTOPBI TMHEHHOTO

. (1 4
omeparopa A, 3aJJaHHOTO MaTPULIEH ( 9 1).

3ananue No 22
CoOCTBEHHBIN BEKTOP MO ICHCTBUEM JIMHEHHOTO oTieparopa A MepexoIuT B
BEKTOP. ..
1. ¢ HyJIEeBBIMHU KOOPIMHATAMH,
2. OpTOTOHAJLHBIN caMoMy cebe;
3. KOJUTMHEapHbIN camoMmy cele;
4. KOMIUIaHAPHBIN caMoMy cebe.

Tema 12. KBagpatuunsie popmbl. JInHeiiHass Moae1b 00MeHa
3amanue Ne 23

Jana keagpatuunas Gopma L(xq, xp, x3) = 2x7 + 5x2 — 8x3 + 4x,x, —
16x,x5 . HaliTu MaTpuily JaHHOU KBaJpaTUIHOUN (POPMBI.

(2 2 -8
1.{ 2 5 0);

—8 0 -8
2 4 —-16

2 4 5 0 );
\-16 0 -8

1 2 -8
3. 2 25 0);
\—8 0 -4



2 2 -8
4.12 5 0
-8 0 -8

3amanue Ne 24

Jana kBagpatuunas gopma L(x;, x,) = 13x% + 5x2 — 6x,x,. Uccnenosars
Ha 3HAKOOIPEIEIIEHHOCTh TAHHYIO KBAJIpaTUUYHYIO PopMYy.

oW

SIBJISIETCSI TIOJIOKUTETIHLHO OIPEIeICHHOM;
SBJISIETCS] OTPULATENBHO ONPEIEIEHHOM;
HE SIBIISIETCSI 3HAKOOMPEAECIEHHON;
SIBJISIETCS 3HAKOOIIPEAETIEHHOM.

Tema 13. CucreMbl KOOPAUHAT. Y paBHEHHE JJUHUH HA IJIOCKOCTH

3aganme Ne 25

Kakue n3 ypaBHEHHUI 3a0a10T JIMHUIO?

1. x2+y%=4y;
2. x2+y2=0;
3. x2=2y;
4. x*+y?2=-6.
3amanue Ne 26
Y CTaHOBUTE COOTBETCTBUE MEXKAY YCIOBUSIMHU MAPAUICITBHOCTH U
HEePIEHMKYIIPHOCTH BEKTOPOB & = (ax , ay) mb= (bx b, )
Cromnber 1 Cronberr 2
1 VYcnoBue napajuieIbHOCTH a, bX + ayby =0
2 YciioBue neprneHAuKyIIpHOCTH b ,
X —_ )
a a

Tema 14. YpaBHeHnue npsiMoid. Paccrosinue oT TOUYKH 10 NPSAMOH

3amanue Ne 27

Bri6epute BepHyto GopMyITy IS HAXOXKIESHUS CIEAYIOIUX BEININH

Cronber 1 Cronber 2
1 YT01 MeXIY BEKTOpAMHU \/(x _x )2 +(y, -y )2
B A B A
2 Paccrostare Mex 1y TouKkaMu ‘= X, + X _YatVYe
2 2
3 Jlenenue oTpe3ka B JaHHOM a,b, +ab,
OTHOIIIE
THOICHIH JaZ+a? - [b? +b?
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4 KoopanHaTsl cepennHbl 0Tpe3Ka

Xy FAXG
1+

_Yat+ Mg
1+A

3aganue Ne 28
Jlana touka M(-1,2). Haiiti ypaBHeHUE IPSAMOM TTPOXOAIIEH Yepe3 ATy TOUKY
MEPIIEHAUKYJIIPHO NPSIMOU 2x —y +3=0.

1 =—£x+§;
y 2 2

2. y=x+3;

3. :—X+§;
Y 2

4. y-x-3.
y=-X 5

Tema 15. OxkpyxHocTb ¥ djuunc. I'unepooJia u mapadosia

3aganue Ne 29
VY cTaHOBHUTE COOTBETCTBUE MEXTY JIMHUEH U €€ ONPEICTICHUEM.

CrombOer 1

Cromnber 2

1 DImIc

['eomeTprueckoe MECTo TOUeK
IUTOCKOCTH, JUIs KaX/10M U3 KOTOPBIX
MOJTyJTb Pa3HOCTH PACCTOSTHHM 10 JBYX
JTAaHHBIX TOYEK ((POKYCOB) TOM ke
TUTIOCKOCTH €CTh TIOCTOSIHHAS BEJTMYNHA

2 ['unep6ona

I'eomeTpryeckoe MeCTo TOYEK Ha
IJIOCKOCTH, PABHOYIAJIEHHBIX OT
JTaHHOU TIPsIMOH (Ha3bIBaeMO
JUPEKTPUCOI) U TaHHOM TOUKH
(Ha3pIBaeMoil pokycom)

3 [TapaGomna

I'eomeTpryecKoe MECTO TOYEK, IS
KOTOPBIX CyMMa PaCCTOSIHUM OT KaXKIOU
TOYKH 10 ABYX Todek Fqu Fy paBHa
IIOCTOSIHHOM BEJIMYHHE

4 OKpyKHOCTb

9TO MHOKECTBO BCEX TOYEK Ha
IUIOCKOCTH, HaXOISIIMXCS Ha
OJIMHAKOBOM PACCTOSIHUM OT JTAHHOU
TOYKH

3ananue Ne 30
Y CcTaHOBUTE COOTBETCTBUE MEXKAY JJUHUEU U €€ YPABHECHUEM.

Cronber 1

Cronber 2

1 10505080

(x—3)2+ (y+5)2 = 25
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2 ['unepOomna b
X2 2
Xy
25 49

3 [TapaGona B x?  y? "
64 49

4 OKpY>HOCTb r x? =4y

Tema 16. Iloasipabie koopauHaThl. II10CKOCTH U IPSIMAasi B MPOCTPAHCTBE

3ananue Ne 31
Hanbl Touku M, (31-8) M, (2;4,-3) M,(6;0;,7) M,(-3,-1,0).
OnpenenuTh Kakue U3 TOUEK JeKaT Ha TIOCKOCTH 2X— Yy +2Z+3=0.

M, (6;0;7),
M, (31-8);
M, (2;4,-3);
M,(-3,-10).

b

3amanue Ne 32
VY cTaHOBUTE COOTBETCTBHUE MEXKAY BUAAMU YPABHEHUM MIIOCKOCTH U MX
AHAJIUTUYECKUM BBIPAKEHUEM.

Cronber 1 Cronber 2
1 | VYpaBHeHHE MIOCKOCTH, MpoxXoasmen | A Ax+By+Cz+D=0
yepe3 nanHyo To9Ky Mo(Xo,Y0,20)
nepreHaAuKyIsipHo BekTopy n(A,B,C)
2 OO1iee ypaBHEHUE TIIOCKOCTU b
A(X-X0)+B(y-Y0)+C(z-20)=0
3 YpaBHEHHE IIOCKOCTH B OTPE3Kax B X=X Y-V, ZI-1
X, =% Y=Y Z,—z|=0
=% Ys= Y1 L7
4 | VYpaBHEHHUE IUIOCKOCTH, ipoxosmiei | I X Yy z
yepes TPU TOUKH a + b + c =1
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3agaHusi OTKPHITOro THNA (TUIIOBBIC 3aJ]aHUS, CHTYyaIllHOHHBIC 3a][a9H)

Howmep Bompoca u npoBepka chopMUpOBAHHON KOMITETEHIIUU

Ne Kon Kon Ne Kon Kon
BOIPOCA | KOMIIETCHIIMM | MHAMKATOpa | BONPOCa | KOMIIETEHUIUU WHJUKaTOpa
1 VK-1 HUYK-1.1, 21 VK-1 HYK-1.1,
HUYK-1.2 NUVYK-1.2
2 OIIK-2 HOIIK-2.1, 22 OIIK-2 HOIIK-2.1,
HOIIK-2.2, HOIIK-2.2,
HOIIK-2.3 HOIIK-2.3
3 VK-1 HUYK-1.1, 23 VK-1 HYK-1.1,
HUYK-1.2 UYK-1.2
4 OIIK-2 HOIIK-2.1, 24 OIIK-2 HOIIK-2.1,
HOIIK-2.2, HOIIK-2.2,
HOIIK-2.3 HOIIK-2.3
5 VK-1 NYyK-1.1, 25 VK-1 NYK-1.1,
HUYK-1.2 HYK-1.2
6 OIIK-2 HOIIK-2.1, 26 OIIK-2 HOIIK-2.1,
HOIIK-2.2, HOIIK-2.2,
HOIIK-2.3 HOIIK-2.3
7 VK-1 HUYK-1.1, 27 VK-1 NYK-1.1,
HNYK-1.2 NUYK-1.2
8 OIIK-2 HOIIK-2.1, 28 OIIK-2 HOIIK-2.1,
HOIIK-2.2, HOIIK-2.2,
HOIIK-2.3 HOIIK-2.3
9 VK-1 HUYK-1.1, 29 VK-1 HYK-1.1,
NYK-1.2 NYK-1.2
10 OIIK-2 HOIIK-2.1, 30 OIIK-2 HOIIK-2.1,
HOIIK-2.2, HOIIK-2.2,
HOIIK-2.3 HOIIK-2.3
11 VK-1 nyK-1.1, 31 YK-1 NYK-1.1,
HYK-1.2 HYK-1.2
12 OIIK-2 HOIIK-2.1, 32 OIIK-2 HNOIIK-2.1,
HOIIK-2.2, HOIIK-2.2,
HOIIK-2.3 HOIIK-2.3
13 VK-1 HUYK-1.1, 33 VK-1 NYK-1.1,
NYK-1.2 NYK-1.2
14 OIIK-2 HOIIK-2.1, 34 OIIK-2 HOIIK-2.1,
HOIIK-2.2, HOIIK-2.2,
HOIIK-2.3 HOIIK-2.3
15 VK-1 HUYK-1.1, 35 VK-1 NYK-1.1,
HUYK-1.2 UYK-1.2
16 OIIK-2 HOIIK-2.1, 36 OIIK-2 HOIIK-2.1,
HOIIK-2.2, HOIIK-2.2,
HOIIK-2.3 HOIIK-2.3
17 VK-1 nyK-1.1, 37 YK-1 NYK-1.1,
HUYK-1.2 UYK-1.2
18 OIIK-2 HOIIK-2.1, 38 OIIK-2 HOIIK-2.1,
HOIIK-2.2, HOIIK-2.2,
HOIIK-2.3 HOIIK-2.3
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19 YK-1 NYK-1.1, 39 YK-1 NYK-1.1,
NYK-1.2 NYK-1.2
20 OIIK-2 HOIIK-2.1, 40 OIIK-2 NOIIK-2.1,
NOIIK-2.2, NOIIK-2.2,
NOIIK-2.3 NOIIK-2.3
Kinrou oTBEeTOB K 3aIaHUAM OTKPBITOI'O THIIA
No Bepnsiit otBeT
BOIIPOC
a
1 1) paBHbl€; 2) KBaJIpaTHBIE;
3) enuHnYHbBIC, 4) THMArOHAJIbHBIC.
2 2 501 .
Hanpumep, matpuna |, , , g | SBISICTCS MATPHUICH MOpsizka 3x4. DieMeHT
56 1 4
a,=4.
3  |llepBblc ymoMuHAHUS O MaTpUIaxX JouUIM a0 Hac emé u3 Jlpesnero Kuras. B Te

JaBHUE BpEeMEHa MaTPUIlbl Ha3bIBAI «BOIIICOHBIMU KBagpaTaMuy. Beiparommuiics
mareMaTuk ['abpwane Kpamep omyOmmkoBan cBoe, MO Cei JIeHb W3BECTHOE W
ucnonszyemoe «lIpaBuno Kpamepay. I[IpuOau3uTenbHO B ATOT Ke TMEPUOJ
MosBWIICS HE MeHee mnomynsipHeii «Meron ['aycca». Hy a HemocpencTBEHHO
BBEJICHHE CaMOro TepMHUHA «Marpuua» - 3aciyra Jlxeiimca CunbBectpa. Tepmun
nosiusicst B 1850 romy.

4 (20 6 3}
A+B=
5 5 11
S 2 01 2 1
AB=|-1 3 2 1 5=
0 1 4)-3 2
2-2+0-1+1-(-3) 2-1+0-5+1-2 1 4
=-1.2+3-1+2-(-3) —-1-1+3.5+2-2|=|-5 18
0-2+1-1+4-(-3) 0-1+1-5+4-2 -11 13
6
2 3
lcrioco6. Marpuna 3atpar ceipbst S =C - A= (100 80 130)5 2|= (730 980)
14
O6mras croumocts ceipbst Q =S - B = (CA)B = 70900.
2 cmoco6. Haiinmem MaTpuIly CTOMMOCTEH 3aTpar ChIpbsi Ha €JIMHUILY TPOIYKIIUH,
210
T.e. MaTprly R = A-B =| 250 |, a 3aTem ctoumocts ceipbst Q = CR =C - (AB) = 70900.
230
3ameuanue. Ha sToM npumepe Mbl yOSqUINCh B BBINOJIHCHUH ACCOLMATHBHOTO
3akona npoussenenus marpuil (CA)B = C(AB).
7 O0o3HaynM 4epe3 A MaTpuily, JaHHYIO HaM B YCIIOBUH, a uepe3 B - marpuiry,

XAPAKTCPU3YIOUIYIO CTOUMOCTb JOCTABKKW CAWHHWIBI MTPOAYKIWU B Mara3uHebl, T.C.,
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(203510
1527 8

Torma mMaTpuIia 3aTpaT Ha IEPEBO3KH OYJET UMETh BHI:

], B=(50 70 130).

50
BT = 20 3510 70 |- 20-50+35-70+10-130) (4750
15 27 8 15-50+27-70+8-130 | (3680

J Hrak, MIEPBBIN

3aBOJI ©XKETHEBHO TPATUT Ha mepeBo3ku 4750 meH. ex., BTopoi - 3680 men.e.

8 B cooTBercTBHE C (QoOpMyNoi pacdera ONpPENSIUTENsT BTOPOTO MOPsIKA
-3
TOJTYIHM: ) =1-2-5-(-3)=2+15=17.
9 Beluncnum onpenenuTens 1o IpaBuily TpeyrojibHuka. llomydnm:
5 -1 2
A=[2 3 —4|=5.3-3+(-1)-(-4)-1+2-2-2-
1 2 3
~1.3-2-2-(-1)-3-2-(-4)-5=45+4+8-6+6+40=97.
10
1 5 0 5 01
A=|0 1 5=2- -3- +1- =
2— 4-1 " |4 2
4 2-
=2-(-1-10)-3-(0-20)+1(0-4)=34.
Paznoxenne ObUIO BBITIOIHEHO IO AJIEMEHTaM |-0i CTPOKH.
11 Bocrnonesyemcst  dopmynoit  Jlammmaca, BbIOpaB Ui Pa3lIOKEHUS
OIpeIeUTeNs epByIo cTpoky (i = 1):
A=ay - Ay +ag-Ap+agg - Ag+ay Ay
Takxum oOpazom,
111 111 111
A=1-(-1)"-|2 3 5|+2-(-1)""-|1 3 5[+3-(-1)":[1 2 5|+
2 11 111 1 21
1 111 111 111 111
4.(-1)"|1 2 3|=[2 3 5[-2:[1 3 5[+3:|1 2 5|-4-(1 2 3
1 2 11 111 1 21 1 21
Boruncias Kaxaplid U3 OMNPENCNIUTENCH TPEeThero MopsAaKa IO MpaBUIly
TPEYrOJIbHUKOB, MOTYYHM:
A=B3+2+10-6-5-2)-2(83+5+1-3-1-5)+3(2+2+5-2-10-1) -
4(2+2+3-2-6-1)=2-12+8=-2.
12 Onpenenuresib MaTpUIBI A paBeH:

— 1 3— . — DR — —
a=| pl=12-3 (5 =17

Tak, kak A =0, ToO Marpua A HEBBIPOXKIECHHAs W IS HEE CYIIECTBYET
oOpartHasl.
Haiinem obpatHyio Matpuiy:




2 3
12 -3 17 17
-1 _ _— —
A _17(5 1) 5 1
17 17
IIpoBepka:
3 1-2+43-15 1-(=3)+3-1
e (1 3. [17 17)|_ 17 17 _(1 0
aar=(_ ) 5 1 |7 (52425 (=5) (=3)+2-1 =(o 1)
17 17 17 17
2z _3
oa—-1 | 17 17
OtBeT: A™" = 51
17 17

13

Onpenenurens MaTpulbl A BBIYUCIIEH PAHEE:

2 31
A=10 1 5/=34.
4 2-
Tak, kak A # 0, To matpuna A HEBBIPOKIEHHAS M I HEE CYLIECTBYET

oOpatHas.
Haiinem anreOpanveckue TOTOTHEHUS KQXKIOTO JIEMEHTa MATPHIIbI A:

Ay = (D™ 12 _j =-1-10=-11;, A, =(-1)"’ 2 _SJJ = —(0—20) = 20;

01 31
A= |=0-4=-4 A, =(-D* |=—(-3-2)=5
4 2 2—
2 2 3
=(-1*? =-2—-4=-6; =(-1*® =—(4-12)=8;
Azz()4_j A = (D, | =~(4-12)
3 2
=(-1)°%*"° =15-1=14, =(-1)*? =—(10-0) =-10;
Azl()lj Ay =D =~(10-0)
2 3
=(-1)*?® =2-0=2.
A=
o5 1a
_ 34 34 34
CrenosarenpHo: 1 1514 20 -6 10
A7 = 20—6—10 = ﬁ 37 —374 .
-4 8 2 4 8 2
34 34 34
_5 1
[IpoBepka: 231 2?64 3; 3;10
A-A*=l0 1 5| — —— -=—|=
4 2.1 34 34 34
4 8 2
34 34 34
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2(-“]+3-ZO+1-(-4) 2-5+3-(-6]+1-8 2-14+3-(-10]+1-2
) % % 34 %) U 34 %) U
=0 = 1-@+5 4 0£+1- 8 +5-E 0-g+1- 0 +5-E =
%) U 34 U o\ %) u U o\ %) u
4. _E +2.§_1. _i 434.2 _E _1E 4%4.2 _@ _1£
U U\ 34 W) U U %) 3%
100
=10 1 0|=E.
001
-11 5 14
OrtBer: Aflzi. 20 -6 -10 |
34
-4 8 2
14 JIeBbIil MUHOP YETBEPTOTO MOPSIKA JAHHOW MaTPHUILbI PaBEH
3 -1 1 0 4
2 -1 -3 4 -2 .
10 2 -2 3|
2 3 -3 4 -1
CrnenoBarenbHO, paHT MATPUIIbI paBeH 4
15 3anuiuemM CUCTEMY B MATPUYHOM BUJIE: A-)_(:E),
5 -1 2 X
e aA_| o2 3 _4 | — OCHOBHAasi MaTpula CHCTEMBI, y _ y| ~ crobelr
1 2 3 z
-2
HEU3BECTHBIX U _| 19 | — cronber; cBOOOJHBIX 4iI€HOB. Tak Kak IJIaBHBIN
1
5 -1 2
ONPENCIUTENb CUCTEMBI A =2 3 _—4|=97=-0, TO OCHOBHasg MaTpHuIla
1 2 3

cucteMbl A WMeeT OOpaTHYI0 MAaTpHILy At Jns  HaxoxxneHus oOpaTHOU
MaTpPHIIBI A'l, BBIYHCIIUM aJIreOpanyecKkue JOIMOTHEHUSI KO BCEM DJIEMEHTaM
MaTpulbl A:

3 —4 ~1 -4 102
M=, |7 An=T ., 5= 15 g3 472
2 —4 5 2 5 2
Ao=] o|=10 Ap= | |18 A= =2
2 3 5 -1 5 —1
o=y |-t Pos=-, L |=-lL Ag= | |-

W3 nomyyeHHBIX YUCENl COCTaBUM MaTpHIly (MpuyeM anredpandeckue JOMOIHEHUS
K CTPOKaM MaTpHIlbl A 3amuilieM B COOTBETCTBYIOIIME CTOJOIBI) M pa3/eiuM ee

Ha onpenenuTenb A. Takum 00pa3om, MBI HAIUIA OOPATHYIO MATPHILY:
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17 7 =2
Al= 9%' -10 13 24
1 11 17

Penrenne cucremsl HaxoJuM CJICAYIOIHUM o6pa30M:

X 17 7 -2)\(-2 -34+133-2
y L -10 13 24 || 19 _1. 20+ 247+ 24 |=
97 97
z 1 11 17 1 —2-209+17
97 1
L 291 |=| 3
97
-194 -2

Takum obpazom, x=1, y=3, z=-2

16 Boruucnum onpenenurenu A, Ay, Az, As.
2ty 1-1 1 2
A=l 2-1=2 —-(-1 + =2(2-3)+(1+3)+(-3-6)=
I et i (O NFOREERD
3 -3
=2+4-9=-7,
Lt 2 2 2
A=2 2-1|= -(-1 + =(2-3)+(2+2)+(-6-4)=
1 DR A R NS
2-31
=-1+4-10=-7,
2 11
2— 1-1 1 2
A =fl 2-1]=2 |- + =2(2+2)-(1+3)+(2-6)=8-4-4=0,
2 3 3 2
3 2
2-1 1
Ay=ll 2 2=2f 2—(—11 2L 2:2(4+6)+(2—6)+(—3—6):20—4—9:7.
-32 3 2 [3-3
3-3 2
A, =7 A 0 A 7
A =7 AT A =7
Otser: x1=1, x,=0, x3=-1.
17 O6o3HauuM dYepe3 Xi, Xz, X3, X4 KOJIHUYECTBO CHIPbS, KOTOpPOE CIIEAyeT

nepepadoTaTh MO KaXKIOW TEXHOJOTHH, YTOOBI BBIMOJTHUTH IIJIAHOBOE 3aJaHUE.
[Tonyuyum cucreMy Tpex JTMHEHHBIX YPAaBHEHHH C YEThIPbMSI HEU3BECTHBIMMU:
X+ X, + X + X, =94,
2% + X, + 7%, + 4%, =574,
6x, +12X, + 2%, +3x, = 328.
Pemaem ee metonom I'aycca:
1 1 1 1 9%) (1 1 1 1 9%) (1 1 1 1 9
(2 1 7 4 574}{0 -1 5 2 386J~[o -1 5 2 386}

6 12 2 3 328 0 6 -4 -3-236 0 0 26 9 2080
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Nmeem: 1 (A) =1 (A) = 3, caenoBaTelbHO, YHCIIO TJIABHBIX HEM3BECTHBIX PABHO
TpeM, OJIHO HEU3BECTHOE X4 - CBoOOomHOe. McxonmHas cucTeMa paBHOCUIIbHA
CIIETYIOIIEH CUCTEME:

X + X, + X =94 -X,,
— X, +5X%;, =386 - 2X,,
26X, = 2080 —9x,.

C MareMaTH4eCKOW TOYKH 3PECHHS CHCTEMa MMeEeT OeCUHCICHHOE MHOYKECTBO
pemieHuif, T. e. HeompeaeneHHa. C yd4eToM peallbHOTO 3KOHOMHYECKOTO
COJIepKaHUsI HEU3BECTHHIC BEIMYMHBI HE MOTYT OBITh OTpHUIAaTeNbHBIMA. [Toydaem
BekTop (0, 14, 80, 0) sByIsIETCS pelIeHUeM JaHHON CUCTEMBI.

18 3anuieM MaTpUIly CUCTEMbI U IPUBEIEM €€ K CTYIIEHYaTOMY BHY.
IS BV
2 -3 4 2
A=
3 -2 5 3
I -4 3 1
porod
~ o -5 20
A=
0 -520
ITpeoGpasyem ee K BHIY: ¢ =39 2 9 Oueuano, uto r(A)=2.
Koz X
Iycte “#2%2- Gasucuble HemsBecTHBIE, ¥ “#- cBOOOIHBIE HEM3BECTHBIE.
3aMeHUM HUCXOJHYIO CHUCTEMY CHUCTEMOM U3 TepBbIX [JBYX YpaBHEHHUIl,
KOO PHUIMEHTH KOTOPHIX BXOAAT B Oa3HMCHBI MHUHOP, W TepeHeceM Oa3HuCHBIC
HEM3BECTHBIC B IIPABbIC YaCTH YPABHEHUI:
XtE=—Xx;— X,
2x,—3x,=—4x,—2x, _
Tycrs xg=Lx,=0 _Torna & = —Ldrx, =04 Eenu 2= O x, =1
0% = —Lx, =0
-i4 -1
w2, |0
A N .
[Tony4yena ¢pyHIaMeHTaIbHAs CHCTEMA PELLICHUNA: 0 1/,
Termepp o0mee pemieHWe CUCTEMBI MOXKHO — 3amucatb B BHJE:
A=+ 0 2, e Cyu Cy — mroObIe MPOU3BOJIBHBIC YUCTIA.
19 Koneunsrit npoaykT onpezensercs no popmyne: Y =(E—A)x X,

£ 10
e =
ia 01
Marpuiia A — 310 MaTpuia K03()PHUIHEHTOB IPAMBIX 3aTpaT BUIA
X..
A= a; ap ,Tae @ =1
A Ay X;
7 21
HNmeem, a11=h=—=0,07; a, :&=—=0,14;
X, 100 X, 150
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ay =212 01919, = %215 g
X, 100 X, 150

0,07 014

[Monyunmu, A= - MaTpuIa K03 UIMEHTOB MPSIMBIX 3aTpPaT.
012 01
093 -014

Torma E— A= )

-012 09

72
C nomomsto Excel naiinem Y =(E-A)x X = (123j - KOHCYHBIN TTPOIYKT

oTpacliei.

Haiigem 9ucTyro mpoayKIuio oTpaciieit, HCrmoib3ys Gopmyny

b =X, —inj ,rme j=12,...,n.
i

HNwmeem b, =100—-7—12 =81 - yucras NpoayKUUs SHEPI€TUKH,
b, =150—21—-15=64 - yncTast NpOAYKLHUs MAIIUHOCTPOCHHUS.

Jlj1 HaX0XA€HUs BaJIOBOI'O IIPOJYKTA, COOTBETCTBYIOILIEIO HOBOMY

, (1008
KOHEYHOMY MPOAYKTY Buaa Y ' = 084 |’ IPICS

y,=72+72-0,4=100,8;y, =123-123-0,2 =98,4.

Hais - S=(E-A)'=
anacm ManI/ILIy ITOJIHBIX 3anaT ( [0’15 1’13

11 0,17]

a b
Hamomuum, 4to oOpaTHas mMarpuna i MaTpuibl B :( j BBIYHCIIICTCS

d -b
1o popmyse: B™ = L :
ad—cb{-c a

HoBbrii BasioBOM MPOAYKT X =(E—A)Y =S.Y = L1otr . 1008 = 127.6 .
015 113/ (984 126,3

[Tonyunnu, 4TO BaJIOBOM MPOIYKT SHEPTETUKH JOJHKEH COCTaBIATh 127,6
ycil.ell., @ MalllMHOCTpoeHus — 126,3 yci.en.

20

0.1 03 04
A=|05 03 015
03 0,2 0,25

CyMMa 571EMEHTOB KaXKIOTO CTOJIOIAa MEHBIIE €MHUITBI.
CrnenoBaTenbHO, MaTpulla A TPOJYyKTHUBHA.

Haiizném oGparayro Matprity (E-A)™:
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100 01 03 04
E=/0 1 0,A=/05 03 015}
0 01 03 02 0,25

09 -03 -04
E-A=[-05 07 -015
-03 -02 0,75
A(E = A)=0,9-0,7-0,75+(~0,3) - (-015) - (-0,3) + (~0,5) - (~0,2) - (-0,4)
—(~0,4)-0,7-(~0,3) — (~0,3) - (~0,5) - 0,75 — (~0,15) - (~0,2) - 0,9 = 0,4725 —
~0,0135-0,04—0,084 —0,1125 — 0,027 = 0,1955 ~ 0,2

__aya/07 =015 , o pnea[03 —04 _ o mes[703 —04 |
A=Y , 07g =008 Au=(D™ 5 0e|=0805 Ay =D T 0 4=0T3
-05 -015 09 -04 09 -04
=D 7 = - _ (22| L . _(_1ye2| _ .
Pa=CD7 g5 0757 0% A= DT (g (75708 A =(DT o =033
L wa05 07 09 -03 | P9 -0
A= DT g3 0 =0 Ae=CUT o5 g =020 A=t g g =0%

Ao A 253 156 1,66
At L ArAs- Ay LY ’ ’
=3 (E-A)*=[215 284 171
159 138 2,46
AnAsn A

. 253 156 1,66)(10 81,46
Bekrop X = (E-A) Y=|215 284 171||20|=|10396

159 138 2,46)\15 80,31

Urak, koneuynoe norpednenue Y = (10; 20; 15) Oyner obecneueHo Npu BaJIOBBIX
BeIlyckax 3-x orpacieir X = (81,46; 103,96; 80,31). IlomyueHHblil pesynbTar
XapaKTepHU3yeT HU3KUN TEXHOJIOTMYECKHM YPOBEHb OTpaciiei, IOCKOJbKY OYEHb
00JIb1II0€ BHYTPUOTpACIIEBOE OTpeOIeHHE.

21

)7-?27-1+(—3)-9+5~4=0, te. X n VOpTOFOHaJ'ILHLI.

22

CoctaBuM  IHHelHyl0  komOuHammo ~ AA+ B B=0. TloacraBum
KOOPJUHATHI 5 BBIIIOJTHUM IeNCTBUA HaJ BEKTOPAMU:
M2,4)+B(5,1)=(0,0)=(2A,41)+(5B,8)=(0,0)=(2A+5B,41+p)=(0,0).

B paBHBIX BeKTOpax JOKHBI OBITH PaBHBI COOTBETCTBYIOIINE KOOPINHATHI:

2). +5B =0,
4% +B=0.
PemuB 5Ty cucremy ypaBHeHuii, momydaem: A =0, B =0, a s10 3HauwuT,

qTOo A n B JIMHEHHO HE3aBHCHMBI.

23

CocraBuM JHMHEWHYH0O KOMOMHAIMIO M  TPUPaBHAEM €€ K 6:
aA+BB+yC=0; a(2,4)+B(5GL)+v(21) =(0,0).

BolInonHuB 1elCcTBUS HaJ BEKTOpaMU U IIPUPABHIB KOOPAMHATBHI PAaBHBIX

200+ 5B+ 2y =0,

BEKTOPOB, OJy4YUM
{40( +B+8y=0.
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B

Pewnm cucreMy ypaBHeHumii: oL =—,Y =—33.

B »TOM pemenunn uucno [ urpaer ponb napaMeTpa; 3amaBas €ro
MPOU3BOJIBLHO, OyJIeM TMOTy4YaTh 3HAYCHHSI O M Y, KOTOPBIE BMECTE C 3 Tal0T TO WA
WHOE penieHue cuctembl. Tak, npu B # 0 moayaum oo # 0 u y # 0, U3 4ero ciueayer,

uto BekTopel A, B,C nator nynesyio nuueiiHyio KOMOMHALMIO MPH HEHYIEBHIX
K03 uIMeHTax, T.e. OHU JIMHEWHO 3aBUCUMBI.

24 [TokaxeM, 4TO paBeHCTBO A, &, + A, &, +A,8, = 0 BO3MOKHO TONBKO npu
A=A = A3 =0:
2,(2,0,0) + A, (0,—11) + 1,(0,1,4) = (0,0,0);
(A=A, +Ag, A, +4X,) =(0,0,0),
2\, =0,
WIn
—A, +2; =0,
A, +4A, =0.
Pemus cucremy, momyuum A1=0, A,=0, A3=0. Tax kax Bce A;=0 (i=1,2,3), To
a,,8,,8; - muHelHHOo He3aBUCHMBI. OHM MOTYT COCTaBUTE 0a3uc B R®,
OueBuano, 060l HoBBIE Habop mu3 Bektopos &, = (C,,0,0),
a, = (0, CZ,O), a, = (0,0, C3) MOJKET TOKe OBITh B3ITHLIM B KauecTBe Oa3mca B
R®. Urax, 6a3uc MOXKeT GBITh BBIOpaH HEETMHCTBEHHBIM 00pa3zoM.
25 | X=X +..+X,€,
y=Y& +...+Y,6,
Xy Y
X = , Y =
X, Ya
all aln
AX = A(Xe, +..+ X8, )=XAe, +..+ X Ae, =(e..€,) X, +..+(e..e) X, - =
a'nl a'nn
X, 8, + ...+ X, 8, a-ay, (X Y,
(e,..e,) ... S (=N B I— v =Y =ye +..+y.e =(e.e).
X, @+t X, Ay A X, Y,
AX =Y
Ax=e-Ax,| rme e=(g,..e,)
26 Haxomum coOGCTBEHHBIN BEKTOp X,0TBEYAIONTNN COOCTBEHHOMY 3HAYCHHIO

A =1, pewnB ypaBuenue (A — E)x = 0 win

-0,8 0,3 0,2 X1 0
( 0,6 -06 0,6 ) : <x2> = (0)
0,2 03 -08 X3 0

metosoMm ["aycca. Haiimem x = (c; 2c; ¢). [loydeHHBI pe3ysibTaT O3HAYaET, YTO
cOaTaHCHPOBAHHOCTh TOPTOBIM TPEX CTPaH IOCTHTacTCs MPH COOTHOIICHUH HX

HalMOHAJILHEIX noXoxoB 1:2: 1.
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27

3 2 -1
Marpuia 7aHHON KBaApaTUYHON UMEET BUL: A=| 2 2 a4

-1 4 -5

28

17 6
Koaddurmentsr matpunbl a1; = 17, a1p =6, axy =8. A= ( 5 8}

COCTaBI/IM XapaKTepI/ICTI/I‘-IGCKOG ypaBHeHHe:
17 -2\
6 8—A
136-8L-17A+2>—-36=0; A*-25L+100=0.
KOpHI/I ypaBHeHI/Iﬂ, ABIISTFOIIIUECCS XapaKTepI/ICTI/I‘IeCKI/IMI/I YUCJIaMU paBHBI
M =5, = 20.

=(17-M)@B-1)-36=0;

29

Tak kak E — cepenuna orpe3ka AB, To o popmyiie (4) umeem:
3-1 3+1

= = 1; = = 2 .

e, Ye 5

Jnuny menuansl CE Haiinem no ¢popmyse:

ICE|=(0-1)% +(1-2)* =+2.

X

30

Ecau M(x,y) — mpou3BOIbHAS TOYKA HCKOMOTO TEOMETPHUYCCKOTO MECTa, TO

Bcerga |AM|=R unu \/(X—a)2 +(y—b)2 =R,

(x-a)® + (y-b)? = R? — nckomoe ypaBHEHHE.

31

[Tycte M(x,y) — mpon3BoJIbHAS TOUYKA UCKOMOM JINHUH.
PaccrostHue ot Toukn M 10 mpsimoit x = —2 ecTb JutMHa neprenaukysspa MN,
omymieHHoro u3 M Ha npsimyro. Omnpenenmum koopauHatel Touku N. OueBuaHO, 9TO
abcrmcca Touku N paBHa —2, a opauHata Touku N paBHa opiunHate Touku M, T.e. N(—
2,y). o ycnosuto 3amaun |MN|=|MF|. CnenoBarensHo, i mo00it Toukn M(x,)),
NpUHAUIeKael HCKOMOM JIMHUY, CIIPaBEUIMBO PAaBEHCTBO:

Jx+2) +(y-y)? =/(x=2)% +(y—3)° nm
(x+2)* =(x-2)*+(y-3)°.

YIpocTuM NOJIy4€eHHOE ypaBHEHUE:

X* +4x+4 =X —4x+4+(y-3)*

i 8X = (y—3)2.

DTO U €CTh UCKOMOE YpaBHEHHE.

32

Haiinem yrmosoit koaddunment npsmoit 2x — 4y+ 3 = O:

1 3 1
y==Xx+-—, k==.
2 4 2

Jnst uckoMmo mpsMor yrioBod koddduimeHT OyneT TakuM K€, TaK Kak
npsiMble TapaiensbHbl. [logcTaBum nanHbie B ypaBHeHHe (6):

1
—7==(x-2).
y 2( )

33

1. YpaBHeHue npsmoii, mpoxoxasiieit uepe3 Touky A(x1, y1) u B(xa, y2), uMeeT
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Y-V _ X=X .
BH/]I = . UroObl HaAWTH ypaBHEHHE CTOPOHBI AB, TMOJACTaBUM

Yo=Y XX
KOOPJUHATHI TOYEK 4 U B B ypaBHEHUE MPSAMO:
y_3=X_(_2); y_3=X+2;y—3=3x+6;y=3x+9(AB).
12-3 1-(-2)" 9 3

2. Beicotra CD mnepneHAMKYJIsipHA CTOpOHE AB, a TOTOMYy HX YIJOBbIE

ko3 dunmeHTs! Kep 1 Kag ynoBieTBopsioT ycnosuio K., =———. 13 ypaBHeHns
AB

npsiMoit AB cienyer, uto Kag =3, Toraa kCD = —1/ 3.

Harmmiem ypaBHeHHE MpsIMOi, HPOXOJSIIEH Yepe3 JaHHYK TOYKY B JaHHOM
HanpapieHun: Y—Yi = K(X—X1). TloacraBuB B ypaBHeHHe koopauHatel Toukd C u
yri0Boi KO3 dULHeHT Kep momydnm uckomoe ypaBHeHue BbicoTbl CD:

y—6:—%(x—ll); 3y—-18=—x+11 x+3y—-29=0 (CD).

3. Onpenenum koopauHaThl Touku E. [IpuMensiem GopMyibl AeJIeHUs OTpe3Ka

mnomnonam: X = Xl;zxz; = % Hcnone3ys koopauHaTsl BepiivH B u C
1+11 12
nomyuaem: X = +T =6, y= +6 =9, E(6,9).

[To Toukam 4 u E nocTpouM ypaBHEHHE MeuaHbl AL

y—3 X+2 y-3 X+2 y-3 X+2

9-3 6+2° 6 8 3 4

4. YpaBHeHHE OKpPYXHOCTH pajaukca R ¢ nentpom B Touke K(a,b) umeer BUA
(x—a)*+ (y—b)*=R%

Tak kak 1o ycinoBuro MeauaHa AE sSBIsSeTCsl AMaMETPOM MCKOMOM OKPYXHOCTH;
TO LEHTp OKpyxkHOcTH K nenut orpe3ok AE momosiam. Haxomum KOOpawHATHI

TOUKH K X=_22+6=2; y=3L29:6; K(2,6).

UtoOb1 HaliTH paguyc R OKpyXHOCTH, JOCTATOYHO HAMTH PACCTOSTHUE MEXKIY
toukamu A u K. V3BecTHO, uTO paccrosiuue d MeXay ABYMS TOUYKAMH TIOCKOCTH

2 2
Mi(x1,01) 1 Mo(x2,2) onpenenseTcs mo popmyiie: d= \/ (X2 — Xl) + (y2 — yl) .
IToncraBus KOOPIUHATHI TOYEK A u K, oJy4aemM

AK = \/(2 +2)° +(6-3)* =5, T.€. R=5. CriesioBaTeNbHo,

(x — 2)* + (v — 6)? = 25 — HCKOMOE YpaBHEHHE OKPYKHOCTH.

34

CocTaBuM ypaBHEHHUE NMPAMOM, MpoxoAsuier yepe3 ctopony BC

X+1 vy 1 1
—— =" —X+--y=0.
4+1 1 5 5

Haiinem nmuny BeicOTHI AE 110 hopmye (7):

1o gl 52

5 5 “5 _ 12
1 26 /26
7_*_1 -

\l 25 \l 25

AE|-
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35

1. BsigenuM MoHbIC KBaPAaThI C X U ).

(x%+2x+1)%+2(y-4y+4)-1-8-10=0,

(x+1)%+2(y-2)%-19=0

2. OcymiecTBUM TapauieIbHBIA MEPEHOC KOOPAWHATHBIX OCei 1Mo Qopmyaam
x+1=x, y-2=)/ B HOBOE Hauano O/(-1,2).

B HOBOM cucTeme KOOpAMHAT UMEEM:

X2+21/2-19=0

X/Z y/2

B KAHOHHYECKOM BUJIC ——

+—=—=1
19 19/2

Tomyuum snnumce ¢ nonvocsmu 8 = 19 u b=,95.

—"! yl
».,;'9._'3 y

36

1. Beraenum moiHbIi KBaapar C y:
1 1 1

—8 Y —Zy+— |[+=+7x-4=0
(y 4y 82) 8

2
WA —S(y—l) :—7X+3z.
8 8

Urto6s! BBeCTH (HopMyIibl IpeoOpa3oBaHusl KOOPAUHAT IIPU HapauieIbHOM
NEPEHOCE OCEil, BHIACIUM BhIpaXKEHHE X # ( CIIpaBa:

31, 1
2. IlpeoOpasyem koopauHatel: X ———=X, Y——=VY .
56 8
2_ 5.1 2 _ 1
Torna ypaBuenue -8y “=-7x' umu Y~ = — X

311
OmnpenenseM mapaboiry B cUCTEME O/x/y/ C IICHTPOM o (%gj
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37 3’) 59
4x* -5(y* +3y)+10=0, 4x*-5y° +3y+j +T+10:0;
3y .1
4x2—5(y+—) +21-=0;
2 4
3 3
/ / /
X=X, y+—=y -0 0——|.
e
4X/2 5 /2
Nmeem 4x/2-5y/2:-21,25 wim - + y =1.
21,25 21,25
12 y'?
[Tonyuyum KaHOHHYECKOE aBHEHHE THUIEPOOIBl — =
7 P b 21,25 " 2125
4 5
. 21,25 121,25
MHHUMOM IIOIYOCBO g = . [—— u b= |——0.
4 5
y
"""""""" ST
38 Hcnonb3ys ypaBHeHue rmiockocTr, monydum 2(X-1)-1(y-2)+4(z-3)=0 wunm
2x-y+4z-12-0.
39 [TockocTh mapasuienibHa BeKTOpaM a4 u b, mosTtomy BekTop HOpMalM K

miockoct N(A,B,C) paBeH BEKTOPHOMY MPOU3BEACHUIO BEKTOPOB):
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i K
n=axb=[3 -1 0/=-2i-6]+5k,
2 1 2

YpaBHEeHHE UCKOMOM MIIOCKOCTH (1) mMeeT Buj

-2(x-1)-6(y-2)+5(z-3)=0 nau -2x-6y+5z-1=0.

40 B cooTBeTcTBUU C ypaBHEHHEM IIJIOCKOCTH, MPOXOASIIEH Yepe3 TpU TOUKH,
HoJIy4yaeM

x-1 y-2 z-3
2 -1 -2|=(x 1)‘_1 _2‘ ( 2)‘_2
- o -2 VY

-1 0 -2
=2(x-1)-2(y—-2)—(z-3)=2x-2y—-z+5=0,

+
—~
N
I
W
N~ @
| I
=N
o |
=
1
T

T.€. 2X-2y-2+5=0 1 ecTb ypaBHEHHE UCKOMOH IJIOCKOCTH.

Tema 1. O0mue cBeeHUsI 0 MATPUIIAX

3amanue Ne 1
3amnoJIHATE MPOITYCKH.
Kaxue BUJIbI MaTpull BBl 3HAETE:
1) , 2) ;
3) ; 4)

3amanue No 2
[IpuBenuTe mpumep MaTpuilbl pasMepHocThio 3x4. U ykaxurte ee
AIEMEHT a,,

3amganue Ne 3
3amnoJIHATE MPOITYCKH.

IlepBbIe yITOMHHAaHMA O MAaTPULAX JOLLIM A0 HAC €€ U3 - .B
T€ JAaBHUE BPEMEHA MaTPULbl HA3bIBAIU « ». Bpiaarommumncs
matemaTtuk ["aOpuane Kpamep omyOimkoBan cBoe, o ceil 1eHb U3BECTHOE U
ucnoiibzyemoe «lIpaBumno ». [IpuOAM3UTEIHLHO B TOT K€ MEPHO/T
IIOSIBWIICS. HE MEHeE IOyJSpHbIN «MeTox ». Hy a HemocpencTBeHHO
BBEJICHHE CaMOro TepMHMHa «MaTpuma» - 3aciayra [[xeimca CunbBecTpa.
TepmuH nosBUIICS B rony.

Tema 2. Onepanuu HaJ MAaTPUIIAMHA
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3amanue Ne 4

Haiit cymmy matpuil A= 2l 2 OI/IB— -4
YMMY MATPHIL A= 5 4 5 21 6)

3amanue Ne 5

2 01 2
Haiiti npoussenenne matpurr A=|-1 3 2 (uB=| 1
014 -3

3amanue Ne 6

[Ipennpusitie BBIMYCKAaeT NPOAYKLUHIO TpeX BUIOB: P,P, P, u
HCHOJIB3YET ChIpbE ABYX THUHOB: S;,S,. HopMmbl pacxoma cCwIpbs

XapaKTEepU3yIOTCs MaTpULEU A= , TJEe KaXIbpll DJIEMEHT

= o1
A NN W

; (1=123; j =1,2) OKa3bIBA€T, CKOJIBKO CHIPbHS J-TO THIIa pacxomyeTcs

Ha TIPOM3BOJACTBO €IMHMILI NPOAYKUMHU i-r0 Bujaa. IllaH BhIIycKa
NPOAYKIMH 3a4aH MaTpunei-ctpokoil C=(100 80 130), cTOMMOCTEH

€IUHULIBI KaXJOTO THUMNA ChIPbs (I€H.€l.) — MaTpHuIeh-CcTOoNI01oM

30
B :(50} OnpenenuTs 3aTpaTbl ChIPbs, HEOOXOIUMBIE ISl MJIAHOBOTO

BBIITYCKa MPOYKIINH, U OOLTYI0 CTOUMOCTD ChIPBS.
3amanue Ne 7
B Tabmume yka3zaHO  KOJMYECTBO  €AWHUI[  MNPOAYKIIUH,
OTIpy’KaeMoOM €XeJHEBHO Ha MOJIOKO3aBoAax 1 u 2 B Marazudsl Mi, M,
1 M3, mpuyeM J0CcTaBKa €IMHULIBI MPOIYKIIMU C KaXKI0TO MOJIOKO3aBOAa
B MarasuH M; ctout 50 neH. exd., B marazud M, - 70, a B M3 - 130 nen.

CA. HOI{C‘-II/ITaTB CIKCAHCBHBIC TPAHCIIOPTHBIC PACXOAbI KaXKI0I'0 3aBOAA.

Moi10K03aBOJ Maras3un

M; M, M;
20 35 10
2 15 27 8

[EEY

Tema 3. Onpenenuresin KBAAPATHBIX MATPUIL
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3amanue Ne 8

-3
BeraucnuTh onpeaenuTens BTOPOro nopsaaka A =‘ - ‘
3ananue Ne 9
5 -1 2
BeluucnuTte onpenenuTens TpEeThero nopsiaka: A=(2 3 —4|.
1 2 3

3amanue Ne 10
BBIYUCIHTE ONpeNeanuTeNb TPEThEro Mopsiaka 1o TeopeMe Jlammaca:

5 -1 2
A=|2 3 -4|.
1 2 3

3aganne Ne 11

Boeruucnute onpenenutens A= packiIaapIBasi €ro 1mo

b

IIEPBOU CTPOKE.
Tema 4. O0paTHass MaTpuLa
3amganue Ne 12
. (1 3
Haiitu matpuiry, oOpaTHyto matpuie 4 = (_ c 2).

3amganue Ne 13

Haiitu Matpuiry, oOpaTHyio MaTpuIie A =

A O DN

31
1 5]
2-1

3aganue Ne 14
OnpenenuTs paHT MaTPHUILBI
3 -1 1 0 4

2 -1 -3 4 =2
1 0 2 -2 31|
2 3 -3 4 -1

A=

Tema 5. Metoa oOpaTrHoii maTpunbl. ®opmyJibl Kpamepa
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3ananue Ne 15
Pemmmth cucteMy JIMHEHHBIX YPaBHEHUN METOJIOM OOpaTHOM MaTpPUIIbI

5x — y+2z=-2
2x+3y—-4z=19 .
X+2y+3z=1

3amanue Ne 16
Pemmuts cucreMy TMHENHBIX YpaBHEHMI 110 npaBuity Kpamepa:
2X, — X, + X3 =1,
X, +2X, —X; =2,
3X, —3X, + X, = 2.
Tema 6. Metoa I'aycca peureHusi cucteM JTHMHEHHBIX YPABHEHUH

3amanmne Ne 17
Ha npeanpusatun wuMeercs 4eThIpe TEXHOJOTMYECKUX  Crocoda
U3roToBNICHUs u3nenuiit A u b u3 HekoToporo cheipbsi. B Tabnuie ykazaHo
KOJIMYECTBO U3JIEIHNI, KOTOPOE MOXKET OBbITh MPOU3ZBEIACHO U3 €IUHUIIBI ChHIPhS
Ka)KJIbIM U3 TEXHOJIOTHYSCKHUX CIIOCOOOB.
3anucaTh B MaTeMaTHYeCKOW (popMe YCIoBHUs BbIOOpA TEXHOJIOTHH MpHU
npou3BoACTBE U3 94 en. cbipbs 574 uznenuit A u 328 uzaenmii b.

Wz nenue BbIxos U3 eIMHUIIBI ChIPbS

| I "I v
A 2 1 7 4
b 6 12 2 3

Tema 7. Cucrembl JTMHEHBIX OTHOPOAHBIX YPABHEHUH

3aganue Ne 18
Pemum cucremy.
tr,trgtr,=0

2ry=dx,tdxgtin, =0

3x; = 2x,+5xy+3x, =0
I —d4x,tixngtx,=0

Tema 8. Moaeb JleoHTbeBa MHOT00OTPACI€BO IKOHOMUKH

3aganue Ne 19
HNmeercs OamaHc JBYyX B3aMMOCBSI3aHHBIX OTpaciield (MAallMHOCTPOCHUE U

AHEPreTUKA) 3a MPEAbI YN TO/I;

[Ipous- | Ilorpebiienue Basnosoit
BOJICTBO OPOAYKT

a/T M/c
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/T 7 21 100

Mm/c 12 15 150

HaiiTu koOHEuUHBII TPOAYKT KaXJIOW OTPACIH, YUCTYIO MPOLYKIIUIO
(4UCTBIN 10XOM) KaXKIOW OTpaciiv, MaTpuily KO3(QpGUIUEHTOB IPSIMbIX 3aTpart.
Kakoli OyneT BaJoBOM MPOIYKT Ka)XJAOW OTPaciid, €CIM KOHEYHBIH MPOAYKT
PHEPreTUYecKoil  oTpaciu  HeoOxogumo  yBenuuuTh Ha 40 %, a
MalIMHOCTPOEHUS! YMEHBIIHUTH Ha 20 %.

3ananue Ne 20
01 03 04
Jana matpuiaA=| 0,5 0,3 015
03 0,2 0,25
A) UccnenoBath Ha NPOTYKTUBHOCT.
b) Haiitu BasioBbie BBITYCKH OTpaciieid, 00eCreuynBaronIne 3aJaHHOe
koHeuHoe notpedienne Y = (Yy, Yo, Y3) B pasmepe Y1 =10 y.e., ¥,=20y.e., Y3
=15y.e.

Tema 9. BekTopbl Ha VIOCKOCTH U B IPOCTPAHCTBE

3amganue Ne 21
JlaHbl 1Ba BEKTOpa X =(7-35) n Y=(94). HcciremoBarp uX Ha
OPTOTOHAJIBHOCTh

3amganue Ne 22
Bynyr i Bekropsl A=(2,4) u B =(51) muneiino 3aBucuMbIMu?

3aganue Ne 23
Bbyayr 1m  BekTOpbI A= (2,4), B= (1) wm C= (2)) nuuHeiHO
3aBUCUMBIMH ?
3amanue Ne 24
Jlokazartk, 4TO BEKTOPHI 5; =(2,0,0), 5; =(0,-12), g; =(0,1,4) obpasyrot
6asuc B R®.

Tema 10. Jluneiinble onepaTopsbl

3amanue Ne 25
Jlokazatb, yTo 00pa3 BekTopa Y Haxoautcs mo hopmyne:Y = A- X, T1e
A-MaTpulia TMHEHHOTO Oreparopa

Tema 11. CoOcTBeHHBIE BEKTOPbI U COOCTBEHHbIE 3HAYEHMS
JIMHEHHOTI' 0 oreparopa



44
3ananue Ne 26

CtpyKkTypHas MaTpuila TOProBJIM TPEX CTPaH UMEET BUJI:
0.2 03 0,2
(O,6 04 O,6>.
0,2 03 0,2

HaiiTi cooTHOIIEHNE HAITMOHATBHBIX TOXOJIOB 3TUX CTPaH JJIs
cOaJIaHCUPOBAHHOM TOPTOBIIH.

Tema 12. KBagpatuunbie ¢popmbl. JIuHeiinas moaeab ooMeHa

3amanue No 27
Haiitu matpuily kBagpatuaHoil (opMbl

f (X, Xy, Xg) = 3X7 + X5 —5X2 +4X, X, —2X, X +8X, X, .

3amanne Ne 28
Haiiti xapakTepuCTHYECKHUE YK CIIa KBaIpaTUYHON (hOPMBI:
f(x,y) = 17x% + 12xy + 8y~

Tema 13. Cucrembl KOOPAMHAT. YPaBHeHHe JUHUYN HA IVIOCKOCTH

3anganue Ne 29
Haittu nmuny menuansl CE B Tpeyronbanke ABC ¢ BepmuHamu: A (3,3),
B (-1,1), C (0,1).

3aganue Ne 30
HaiiTi reomeTprieckoe MECTO TOUYEK, YIAICHHBIX OT ToukH A(a,b) Ha
OJIHO U TOXe paccTosiHue R.

3aganue Ne 31
Halitn ypaBHeHHE JIMHWHM, Ka)Kaas TOYKa KOTOPOW paBHOyAaJieHA OT
npsiMoii x = —2 u Touku F (2,3).

Tema 14. YpaBHeHue npsaMoii. PaccTosinue OT TOYKH 10 IPSAMO

3ananne Ne 32

Hanwucats ypaBHeHHE TpsMOM, mnpoxoxasmie uepe3 Touky Q(2,7)
napayiebHo npsimont 2x-4y+3=0.

3aganue Ne 33
Jlanbl Bepmuasl Tpeyroiabauka ABC: A(-2,3), B(1,12), C(11,6). Haiitu:
1) ypaBHEeHHE CTOPOHBI AB,;
2) ypaBHeHue BbicoThl CD, onyiieHHoH u3 BepiinHbl C Ha CTOPOHY AB;
3) ypaBHeHuE MeauaHbl AE),
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4) ypaBHEHME OKPYKHOCTH, Il KOTOpOW MeauaHa AE CiayXut
JTUaMETPOM.

3ananue Ne 34
B tpeyroapauke c¢ Bepmmaamu A(2,3), B(-1,0), C(4,1) naiitu niaunHy
BBICOTHI, OIYIIICHHOW W3 BepIIuHbI A Ha CTOpoHy BC.

Tema 15. Oxpy:kHOCTH M juIc. ['unepoosaa u napadosa

3amanue Ne 35
IlocTponTh KpuBYIo x°+4x+2y*-8y-10=0.

3amganue Ne 36
[TocTporTh KpUBYIO —8)°+2y+7x-4=0.

3amanue No 37
Toctpouts KpuByIo 4x°-5y°-15y+10=0.

Tema 16. Oxpy:kHOCTH M uInc. ['unep6osa u napadosa

3ananue Ne 38
3anucarh ypaBHEHHE TUIOCKOCTH, MMPOXOISIIEH Yepe3 TOUKy
Mo (1, 2, 3), nepnermukysipao Bexktopy N(2,-1,4).

3amganue Ne 39
CocTaBUTh YpaBHEHHE TUIOCKOCTH, MMPOXOIAIICH yepe3 Touky My (1,2,3)
napayiensHo Bekropam a(3,-1,0) u b(2,1,2).

3ananne Ne 40
CocTaBuTh ypaBHEHHE INIOCKOCTH, MPOXOSIICH Yepe3 TPH TOUKH
M;(1,2,3), My(-1,1,1), M3(0,2,1).

2 OTAII — IIpoMe:xkyTOYHAS ATTECTALMSA 110 UTOTAM OCBOCHHUSA
TUCUMILTHHBI

3.3. «Bompock! a1 mpoBeieHNS 3aUeTay:

1. laTh onpeaeneHue MOHATUS MATPHULIBI.

2. IlepeyncnuTh TUIIBI MATPHII.

3. JlaTh cpaBHUTENBHYIO XapaKTEPUCTUKY MATPHIIC-CTOJOIY U MaTpHUIIe-
CTpPOKE.

4. JlaTh onpeacieHne eAMHUYHON MaTPUIIBI.

5. OxapakTepr30BaTh CBOMCTBO CIOXKEHUSI MATPUIL.

6. B uem 3akioyaeTcst CBOMCTBO YMHOXKEHUS ABYX MAaTpHIL?

7. Kakum 00pa3oM MOXXHO BO3BECTH MATPHILY B CTCTICHbH?
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8. ChopMynupoBaTh MPaBUJIO YMHOKEHHUS MAaTPUILIBI HA YUCIIO.

9. JlaTh onpeniesieHUE ONPEACIUTENST MATPUILIBL.

10. [TepeuncauTb CBOMCTBA ONIPEACITUTEICH.

11. Kak HailTH onpeaenuTeab METOIOM Pa3I0KEHUS.

12. Paccka3zaTh paBuiIO TPEYTOJbHUKOB BBIUMCIEHUS OMPEICTUTENICH.

13. JlaTe ompesieiieHUe OHATHIO oOpaTHas MaTpHIla.

14. Ha3BaTh OCHOBHOE CBOMCTBO OOpAaTHOW MATPHIIBI.

15. Paccka3aTh alropuTM HaX0XJI€HHUS OOpAaTHON MaTpPHIIbL.

16. JlaTp onpeneneHue paHra MaTPHUIIBI.

17. Jlatb onpenesieHre MOHATUS CUCTEMBI IMHEWHBIX YPABHEHUH.

18. B 4em 3akirodgaeTcsi METOJ OOpAaTHOW MATPHUIIBI PEIICHUS CHCTEM
JMHENHBIX YpPaBHEHUI?

19. ChopmynupoBats meton Kpamepa asist pemeHus: CHCTEMBI.

20. JlaTh omnpezesieHne MOHATHUS alreOpandeckue T0MOJTHEHHUS.

21. B gem 3akmirouaercs ocoOeHHOCTh MeTojia ["aycca.

22. PacckazaTh ajNropuTM pELICHHUsS CHCTEMbl JIMHEWHBIX YpaBHEHUMN
MeToaoM ["aycca.

23. JlaTh CpaBHUTEIBHYIO XapaKTepUCTUKy MeTony ['aycca u Kpamepa.

24. ]Jloka3zatb yHMBEpCaJIbHOCTh MeToa [aycca.

25. JlaTp onpeseneHne CUCTEMBbl TUHEMHBIX OJHOPOIHBIX YPaBHEHU.

26. JlaTe onpeneneHue MOHATHS GyHIAMEHTATLHON CUCTEMBI PEIICHUH.

27. ChopmymnupoBath  oOlee  pelieHue  CHUCTEMBbl  JIMHEWHBIX
OHOPOJHBIX YPABHEHHUM.

28. B yem 3akioyaeTcs CBSA3b (PYHIAMEHTAILHOW CHCTEMBI PEIICHHUH C
pPaHTOM MaTPHIIBHL.

29. ChopmynupoBaTh OCHOBHYIO 3a/1ady MEKOTpacieBoro OanaHca.

30. Kakum 06pazoM BBOJATCA KOIDPHUITUEHTHI MIPSMBIX 3aTpatT?

31. [lepeuncnuth ciayuyau, Korma wmonaenb JleoHTbeBa — SBISIETCS
MPOAYKTUBHOU.

32. Pacckazarh anropuT™M NOCTPOSHUST MAaTPUIIBI TIOJIHBIX 3aTparT.

3.4. «Bomnpocs 1715 TPOBEICHUS SK3aMEHAY:

BekTopbl Ha MIIOCKOCTH U B IPOCTPAHCTBE.

CxansipHO€ IPOU3BEIACHUE BEKTOPOB.

BekTtopHO€E npoCcTpaHCTBO.

JluHerHas 3aBUCUMOCTb BEKTOPOB.

JInHerHoe MpoCTPaHCTBO.

Pa3mepHOCTh 1 6a3uC BEKTOPHOTO MPOCTPAHCTBA.

BekTopHoe npowusBencHrne BEKTOPOB.

CMeniaHHOE TPOU3BEJICHHE BEKTOPOB.

Jlate omnpeaeneHue JMHEWHOroO omneparopa. MaremMarudyeckue
JICVUCTBUS HAJl IMHEWHBIM OIEPATOPOM.

10.Hamucate wMatpuunyto (opmy mnuHelHOTO omeparopa. Jlath
OIPEAECIICHUE HYJIIEBOTO ONEpPaTopa.

CoNOR~ODE
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11.1aTh onpeaeneHrue COOCTBEHHOTO BEKTOPA JIMHEHHOTO OrepaTopa.

12.0xapakTepu30BaTh 3aBUCUMOCTh MATPHIIbl JIUHEHHOTO Omeparopa
OT BeIOOpa Oazuca.

13.Jlatb  ompeneneHue  COOCTBEHHOTO  3HAUEHHUS  JIMHEHHOTO
oreparopa.

14 Hanucate MaTtpuuHyio (GopMy CBSI3M COOCTBEHHOTO BEKTOpa C
COOCTBEHHBIM 3HAUECHHUEM OIEepaTopa.

15.KBagpatuuynas ¢opma. IlpuBenenue KBagpaTHUHON (GOPMBI K
KAaHOHUYECKOMY BUJTY ™.

16. 3akoH MHEPIIUH KBAAPATUIHBIX (HOPM.

17.11070KUTENBHO W OTPULIATEIBHO OMNPECICHHBIE KBaJIpaTHYHBIC
bopMBI.

18.Kputepuit CunbBecTpa YCTAHOBJICHHS 3HAKOOIPEIEICHHOCTH
KBaJIpaTUIHOU (POPMBI.

19.YpaBHeHUE TMHUH HA TIJIOCKOCTH.

20.YpaBHeHue mpsiMOM U pasziuyHbie (OPMBI €€ MaTeMaTUYECKON
3aIHCH.

21.YpaBHeHUE ITy4Ka MPSIMBIX.

22.0011ee ypaBHEHHE MPSIMOM M €Tr0 MCCIIEIOBaHNE.

23.YcnoBue napajyieIbHOCTU U IEPICHAUKYISIPHOCTH MPSMBbIX.

24.PaccTosiHEE OT TOYKH JI0 PSMOM.

25.YpaBHEHHE IUIOCKOCTH B  MPOCTPAHCTBE. YTON  MEXAY
TUTOCKOCTSIMH.

26.YpaBHEHHE MIPSIMON B IPOCTPAHCTBE. YTOI MEXKIY MPSIMBIMH.

27.B3anMHOe pacroyioKEeHHE MPSIMON U TUIOCKOCTH B TPOCTPAHCTRE.

28.YcrnoBre napayuieIbHOCTH | MEePIEHINKYISIPHOCTH TIIOCKOCTEH.

29.PaccTosiH€ OT TOYKHU JI0 IJIOCKOCTH.

30.Kpussie Broporo nopsigka. OKpy>KHOCTb.

31.KaHoHMYecKoe  ypaBHEHHE  JJUIMICA.  XapaKTepUCTHUECKOe
ypaBHEHUE JILTUTICA.

32.'mnepbona  XapakTEepUCTHUUECKOE  CBOMCTBO  THUIEPOOJIBI.
ACHUMITOTHI TUTIEPOOJTHI.

33.[Tapabona. XapakTepucTruueckoe cBocTBO napadonsl u. dokyc u
JTUPEKTPUCHI TapadoJIblL.

3aganus 3akpeiToro Tuna (TecToBbie 3a1aHMs)

OO61ue KpuTepruu OlCHUBAHUS

Ne
i [TpormeHT paBUIIBHBIX OTBETOB Omenka
1 86 % — 100 % 5 («OTIUYHOY)
2 70% — 85 % 4 («xopoIIIo)
3 51 % — 69 % 3 (YAOBJIETBOPUTEIILHO)
4 50 % u meHee 2 (HeYZIOBJIETBOPUTEIIHHO)
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Howmep Bompoca u mpoBepka chopMUpOBaHHON KOMIICTCHITUH

Ne Kon Kon Ne Kon Kon
BOIIPOCA | KOMIIETCHIIMM | MHAMKATOpA | BOIPOCa | KOMIIETEHLIUU WHJMKaTOpa
1 VK-1 NYK-1.1, 11 VK-1 NYK-1.1,
NYK-1.2 NYK-1.2
2 OIIK-2 HOIIK-2.1, 12 OIIK-2 NOIIK-2.1,
HOIIK-2.2, HOIIK-2.2,
HOIIK-2.3 HOIIK-2.3
3 YVK-1 HYK-1.1, 13 VK-1 NYK-1.1,
NYK-1.2 NYK-1.2
4 OIIK-2 HOIIK-2.1, 14 OIIK-2 HOIIK-2.1,
HOIIK-2.2, HOIIK-2.2,
HOIIK-2.3 HOIIK-2.3
5 VK-1 HUYK-1.1, 15 VK-1 NYK-1.1,
NYK-1.2 NYK-1.2
6 OIIK-2 HOIIK-2.1, 16 OIIK-2 HOIIK-2.1,
HOIIK-2.2, HOIIK-2.2,
HOIIK-2.3 HOIIK-2.3
7 YK-1 NYK-1.1, 17 VK-1 NYK-1.1,
NYK-1.2 NYK-1.2
8 OIIK-2 HOIIK-2.1, 18 OIIK-2 HOIIK-2.1,
HOIIK-2.2, HOIIK-2.2,
HOIIK-2.3 HOIIK-2.3
9 YK-1 HYK-1.1, 19 VK-1 NYK-1.1,
NYK-1.2 NYK-1.2
10 OIIK-2 HOIIK-2.1, 20 OIIK-2 HOIIK-2.1,
HOIIK-2.2, HOIIK-2.2,
HOIIK-2.3 HOIIK-2.3
Kirou orBeTOB
Ne Bonpoca BepHbl1il oTBET Ne Bonpoca BepHbl1it oTBET
1 1-b; 2-A; 3-T"; 4-B 11 1,2
2 1 12 1
3 1-A; 2-B; 3-B; 4-T 13 1,3
4 4 14 1-b; 2-A
5 4 15 1-B; 2-A; 3-1'; 4-b
6 2,1,435 16 1
7 2 17 1-B; 2-A;3-b;4-T
8 2 18 1-b; 2-B; 3-T; 4-A
9 2 19 2,3
10 1,2 20 1-b; 2-A; 3-T";4-B
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3amanue Ne 1
Y cTaHOBUTE COOTBETCTBHE MEXK/Yy BUIAMHU MATPHUIT U UX TIOHATHASMH.

Cromnboer 1 Cromnber 2

1 PaBHbIE A KBanparHas maTpuna, y KOTOpoit
KaK/IbIi JIEMEHT TJIaBHOM TMaroHaiu
paBeH €IMHULIE, a BCE OCTAJIbHBIE
AIIEMEHTHI PaBHBI HYJIIIO

2 Ennnuuanas b | Ecnu oHM HMEOT OJMHAKOBBIE pa3MeEphl
U JUJIS1 KQKJI0W mapbl MHIEKCOB
BBITIOJIHAETCS. PABEHCTBO
dij= bij.

3 TpancnoHMpoBaHHAA B DNEMEHTHI TAKOW MaTpPHULIbI,
PacIioyIoKEeHHbIE CHMMETPUYHO
OTHOCHUTEJIbHO IJIaBHOW JjaroHau,
paBHBI.

4 CumMmerpuuHas I' | Marpuna, nomayyaromascst 13 MaTpULb
A 3aMeHOH CTPOK CTOJI0LaMHU ¢
COXPAaHEHHUEM UX MOPAJIKA.

3amanue Ne 2

2 3 3 4
[IponsBenenue MaTpui (2 1 5) 3 4 | paBHO:
18 15 >
L (24 17)
-11 -10 -29
2. (—11 -10 =29 |;
-5 =7 =14
19 15).
3 (24 18)’
10 10 29
4.(11 9 29
5 7 13

3amanue Ne 3
Y CTaHOBHUTH COOTBETCTBUE MEKy MATPHUIIAMH U UX OTIPEACITUTEIISIMH.

Cronberr 1 Cronberr 2
1 5 0 -5 A 25
-6 0 5
2 5 6
2 1 0 -1 b -15
-10 0 1
1 1 10
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3amanue Ne 4

OOpatHO# K MaTpuLe ( 8

23 3) SABJIACTCA MaTpHIIaA.

-8 —-1).
L (—23 —3)’
8 1\.
2 (23 3)’
=1
Sl 1)
23 3
3 -1
4 (—23 8)
3ananue Ne 5
Pemmuth cucreMy nTMHENHBIX ypaBHEHUN MeToa0M Kpamepa
X1 + 2X2 + 2X3 =7
_Xl - X3 = _3 '
X1+ 2%, — 2x3=6
1. (3,-7,1),
2. (—-84,1);
3.(0,0,0);
4. (2,3,1).

3amanue Ne 6
CocraBpTe MPaBUWIBHYIO MOCIIEN0BATENBHOCTD AEHCTBUM NPU PEIICHUH

cucTeMsbl MeTosioM ['aycca.

1. C noMoI1bt0 37€MEeHTapHBIX MpeoOpa3z0BaHi MPUBECTH 3aITHUCAHHYIO
MaTpHIy K CTYIICHYaTOMY BUJY;

2. 3anucaTh pacUIMPEHHYIO MaTPUILy UCXOJHOU CUCTEMBI;

3. Haumnas ¢ mocnennero ypaBHeHUs, HAUTH BCE IEPEMECHHBIC;

4. ITo mosiy4eHHOMW CTYNEeHYaTON MaTpHIIE 3aIIUCaTh CUCTEMY;

5. Coenatb OpOBEPKY.




l.
2.
3.
4.
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3aganue Ne 7
X;— 2X,— 2X3=0
CucreMa MMHEHHBIX ypaBHEHM {3X; — 5Xp, + 2X3 =0 wnmeer:
2% — 3%+ 4x3=0

OJIHO HEHYJIEBOE PEILICHUE;
OECKOHEYHO MHOT'O PEIICHUH;
HET PEUICHUH;

OJIHO HYJIEBOE PEILICHHUE.

3aganue Ne 8

B tabnuiie npuBeaeHbI 1aHHBIE 00 UCIIOJIHEHUH OalaHca 32 OTYETHBIN NEPHO/I,

yCII. IeH. eNl.
OTtpacib [ToTpebnenue Koneunsii Banosou
1 2 MPOJIYKT BBIINTYCK
[TpousBoacTBo 1 15 20 - 100
2 40 30 - 150
Haittu KOHEeYHBIN POAYKT KaXKI0M OTPACIIH.
1. 150 u 120;
2.65u 80;
3. 120 u 180;
4. 115 u 140.

A WO DN =

~ Ww DN

3amanme Ne 9
OmnpenenuTth BUJ 3aBUCUMOCTH JJI1 CUCTEMBI JIBYX BEKTOpOB: Ag (-4, 2, 8);

A, (14, -7, -28).

. JMHEWUHO 3aBUCHUMA,

. JUHENHO HE3aBUCHUMA,

. INHEMHO OPTOTrOHAJIbHA;
. JUHEWHO KOJIJIMHEApHa.

3amanue Ne 10
OmniepaTop Ha3bIBACTCS JIMHEHHBIM, €CJIM OH 00J1aJlaeT CBONCTBAMU:

. AAUTUBHOCTHU,

. OTHOPOJTHOCTH;

. ACCOIIMATUBHOCTH;
. CHMMETPUYHOCTH.
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3amanue Ne 11
Hatiti coOCTBEHHBIC 3HAYCHHUS B COOCTBEHHBIE BEKTOPHI TUHEHHOTO

. (1 4
orcparopa A, 3aJaHHOT'O MaTpUlCH 9 1)

3amanue No 12
Jana keagpatuunas Gopma L(xq, Xp, x3) = 2xZ + 5x2 — 8x32 + 4x,x, —
16x,x5 . Halitu MaTpuily JaHHOW KBaJpaTUIHON (POPMBI.

3amanue Ne 13
Kakue u3 ypaBHEeHHUI 3a1a10T JIMHUIO?

1. x*+y%=4y;
2. x*+y2=0;
3. x*=2y;
4, x>+ y?>=-6.
3ananue Ne 14
Y CTaHOBUTE COOTBETCTBUE MEXKAY YCIOBUSIMHM MAPAUICITLHOCTH U
NEePICHIUKYIIIPHOCTH BEKTOPOB a = (ax : ay) ub= (bX b, )
Cronber 1 Cronber 2
1 VYcnoBue napanienbHOCTH A ab, + ayby =0
2 VYcioBue nepneHIuKyJIsIpHOCTH b b by
X __ 5
a, a,
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3amanue Ne 15
Bri6epuTte BepHYyI0 (GOpMyITy IS HAXOKISHUS CIACAYIOMNUX BETUIHH

Cronber 1 Cronber 2
VYToJ) MEXIY BEKTOpaMHU \/(x _x )2 (v, —y )2
B A B A
Paccrosinue mexay Toukamu ‘= X, + X YAt Vs
2 2
Jlenenue oTpe3ka B JTaHHOM ab, + ayby
OTHOUIIEHUHU
\/axz +a) -\/bx2 +b;
Koopaunatsl cepeinHbl OTpe3Ka Xyt }\‘XB _ YAt xyB
1+ 1+2

3amanue Ne 16

Jlana Touka M(-1,2). Haiitu ypaBHEHHE IPSIMOM MPOXOAIIEH yepe3 3Ty TOUKY

MEePIIEHAUKYJISIPHO NPSIMOU 2x —y +3=0.

1. y:—%x+g;
2. y=x+3;
3. y=x+2;
4. =—X—§.
y 2

3amanne Ne 17
YCTaHOBUTE COOTBETCTBUE MEXKY JIUHUEU U €€ ONIPEICIICHUEM.

Cronber 1

Cronber 2

DImIc

['eomeTpruecKkoe MECTO TOUEK
MJIOCKOCTH, JUTSl KQXKIOM U3 KOTOPBIX
MOJIYJIb PA3HOCTH PACCTOSHUH JIO IBYX
JMAHHBIX ToYeK (POKyCOB) TOil ke
TJIOCKOCTH €CTh ITOCTOSIHHAS BEJIMUHHA

l'unepOona

['eomeTprueckoe MecTo TOUEK Ha
IJIOCKOCTH, PaBHOYIAJIEHHBIX OT
JTaHHOU TIpsIMOH (Ha3bIBaeMO
JUPEKTPUCON ) U TAHHOM TOUKH
(Ha3pIBaeMoil hokycom)

[Tapabona

I'eomeTprueckoe MecTo TOYEK, IS
KOTOPBIX CyMMa PAaCCTOSTHUN OT KaXXIOU
TOYKHM 110 1BYX Touek Fiu F, paBHa
IIOCTOSIHHOM BEJIMYMHE

OKpyKHOCTB

OTO MHOXKECTBO BCEX TOUYCK Ha
IIJIOCKOCTH, HAXOJAIIUXCA Ha
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OJIMHAKOBOM PACCTOSIHUH OT JaHHOM
TOYKHU

3amganue Ne 18
Y cTaHOBUTE COOTBETCTBUE MEX Y JUHUEH U €€ YPaBHCHHUEM.

Cronber 1 Cronbern 2
Duric A (x—=3)2+(y+5)?2=25

['unepOona b
X2 y?
—_ + —_ =
25 49

[Tapa6oia B x?  y? 1
64 49

OKpY»HOCTb r x* =4y

3amanne Ne 19
Janbl Toukun M, (3;1L-8) M,(2;4,-3) M,(6;0;7) M, (-3,-1,0).
Onpezxenmb KakKMue U3 TOYCK JICKAT Ha INIOCKOCTU 2X—y+2+3=0.

M, (6:0;7);
M, (31-8);
M 2 (2;4;_3) :
M, (-3-10).

o

3amanue Ne 20
Y CcTaHOBUTE COOTBETCTBHE MEXKTy BUAAMH YPAaBHCHUN TIJIOCKOCTH U UX
AHATMTHYCCKUM BBIPAYKEHHCM.

Cronber 1 Cronber 2
YpaBHEHME MIJIOCKOCTH, Tpoxoasdmen | A Ax+By+Cz+D=0
yepes JaHHY0 TOUKy Mo(Xo,Y0,20)
nepneHaIuKyisipHo Bektopy n(A,B,C)
OO1ee ypaBHEHUE TIIOCKOCTH b
A(X-X0)*+B(y-Y0)+C(z-20)=0
YpaBHEHHE MIJIOCKOCTH B OTPE3KaxX B X-X Y-V, 1-1
X, =X Y,=¥% Z,—-%=0
X3=% Ys= Y1 ZL3—4
YpaBHeHUE IUIOCKOCTH, npoxoasmen | I’ X y z
4epes3 TPH TOUKH a + b + c =1
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3agaHusi OTKPHITOro THNA (TUIIOBBIC 3aJ]aHUS, CHTYyaIllHOHHBIC 3a][a9H)

OO61ue KpuTepruu OlCHUBAHUS

Ne
wn [TpoueHT npaBUIBHBIX OTBETOB Onenka
1 86 % — 100 % 5 («OTIUIHOY)
2 70 % — 85 % 4 («xoporto)
3 51 % — 69 % 3 (YAOBIETBOPUTEIIBLHO)
4 50 % u meHee 2 (HeyIOBJIETBOPUTEIIHHO)
HOMCp BOIIPpOCa M IIPOBCPKA C(l)OpMHpOBaHHOfI KOMIICTCHIINHN
No Kon Kon Ne Kon Kon
BOIIPOCa | KOMIICTCHIIMH | MHIMKATOpa | BONPOCA | KOMICTCHIIMH WHFKATOpa
1 YK-1 NYK-1.1, 21 YK-1 NYK-1.1,
NYK-1.2 NYK-1.2
2 OIIK-2 HOIIK-2.1, 22 OIIK-2 NOIIK-2.1,
NOIIK-2.2, NOIIK-2.2,
NOIIK-2.3 NOIIK-2.3
3 YK-1 NYK-1.1, 23 YK-1 NYK-1.1,
NYK-1.2 NYK-1.2
4 OIIK-2 NOIIK-2.1, 24 OIIK-2 NOIIK-2.1,
NOIIK-2.2, NOIIK-2.2,
NOITK-2.3 NOIIK-2.3
5 YK-1 NYK-1.1, 25 YK-1 NYK-1.1,
NYK-1.2 NYK-1.2
6 OIIK-2 NOIIK-2.1, 26 OIIK-2 NOIIK-2.1,
NOIIK-2.2, NOIIK-2.2,
NOITK-2.3 NOIIK-2.3
7 YK-1 NYK-1.1, 27 YK-1 NYK-1.1,
NYK-1.2 NYK-1.2
8 OIIK-2 NOIIK-2.1, 28 OIIK-2 NOIIK-2.1,
NOIIK-2.2, NOIIK-2.2,
NOIIK-2.3 NOIIK-2.3
9 YK-1 NYK-1.1, 29 YK-1 NYK-1.1,
NYK-1.2 NYK-1.2
10 OIIK-2 NOIIK-2.1, 30 OIlK-2 NOIIK-2.1,
NOIIK-2.2, NOIIK-2.2,
NOITK-2.3 NOIIK-2.3
11 YK-1 NYK-1.1, 31 YK-1 NYK-1.1,
NYK-1.2 NYK-1.2
12 OIIK-2 NOIIK-2.1, 32 OIIK-2 NOIIK-2.1,
NOIIK-2.2, NOIIK-2.2,
NOITK-2.3 NOIIK-2.3
13 YK-1 NYK-1.1, 33 YK-1 NYK-1.1,
NYK-1.2 NYK-1.2
14 OIIK-2 NOIIK-2.1, 34 OIIK-2 NOIIK-2.1,
NOIIK-2.2, NOIIK-2.2,
NOITK-2.3 NOIIK-2.3
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15 VK-1 NVYK-1.1, 35 VK-1 NYK-1.1,
NYK-1.2 NYK-1.2
16 OIIK-2 NOIIK-2.1, 36 OIIK-2 NOIIK-2.1,
NOIIK-2.2, NOIIK-2.2,
NOIIK-2.3 NOIIK-2.3
17 YK-1 NyK-1.1, 37 YK-1 NYK-1.1,
NVYK-1.2 NYK-1.2
18 OIIK-2 NOIIK-2.1, 38 OIIK-2 NOIIK-2.1,
NOIIK-2.2, NOIIK-2.2,
NOIIK-2.3 NOIIK-2.3
19 VK-1 NVYK-1.1, 39 YK-1 NYK-1.1,
NYK-1.2 NYK-1.2
20 OIIK-2 NOIIK-2.1, 40 OIIK-2 NOIIK-2.1,
NOIIK-2.2, NOIIK-2.2,
NOIIK-2.3 NOIIK-2.3
Kirod oTBEeTOB K 3alaHUAM OTKPBITOI'O THIIA
Ne BepHsiit otBET
BOITpOCa
1 1) paBHbI€; 2) KBaapaTHEIE;
3) equHuyHbIC; 4) AMAroHAJIbHBIC.

2 2501 .

Hampuwmep, matpuna |, , , g | SBISCTCS MaTPHICH nopsiaka 3x4. DneMeHT
56 1 4
a,=4,

3 IlepBbie ymomMuHaHus 0 MaTpuIax Jouu A0 Hac emé u3 ApeBnero Kuras. B te
JJaBHME BpEMEHa MAaTpUIbl Ha3blBAIM  «BOJIIEOHBIMU  KBajJpaTaMu.
Breinatomuiicss marematuk ['abpusns Kpamep omyOnmkoBan cBoe, Mo Ceil JIeHb
u3BecTHoe U ucnonszyemoe «llpaBuno Kpamepay. IlpubausurensHo B 3TOT ke
Nepuoa IMOsABUIICA He MeHee mnomyisapHeli «Merox Taycca». Hy a
HEIIOCPEICTBEHHO BBEICHUE CaMOI0 TEPMHUHA «MmaTpuua» - 3aciyra Jlxenlmca
CunbBectpa. Tepmun nosisuiicst B 1850 roxy.

4 20 6 3

A+B=
5 5 11
S5 2 01 2 1
AB=|-1 3 2 1 5|=
01 4\-3 2
2-2+0-1+1-(-3) 2-1+0-5+1-2 1 4
=-12+3-1+2-(-3) -1-1+3-5+2-2|=| -5 18
0-2+1-1+4-(-3) 0-1+1.5+4-2 -11 13
6 lcioco6. Matpwuria 3aTpar ChIpbst
2 3
S=C-A=(100 80 130)5 2|=(730 980).
14

O6mast croumocts coipbst Q = S - B = (CA)B = 70900.
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2 cmocob. Haiimem wMatpuily CcTOMMOCTEH 3aTpaT CbIpbsl Ha CIMHUILY
210

nponykiuu, T1.e. Martpuny R=A-B=|250(, a 3areM CTOUMOCTb CBIpbs

230

Q=CR=C-(AB) =70900.

3ameuanue. Ha 3ToM mpumMepe Mbl yOSIMIUCh B BBITIOJIHGHUU aCCOIIMATUBHOTO

zaxona npousseaenus matpui (CA)B = C(AB).

O003HaunM 4epe3 A marpuily, JaHHYIO HaMm B yCIOBHH, a yepe3 B - matpuiy,
XapaKTEePHU3YIOIIYI0 CTOMMOCTH IOCTABKH €IMHHIIBI MPOAYKIIMY B Mara3wHel, T.€.,

20 35 10
A= ,B=(50 70 130).
15 27 8

Torma mMaTpuIia 3aTpaT Ha IEPEBO3KH OYJET UMETh BHI:

50
BT _ 20 35 10 20 |- 20-50+35-70+10-130) (4750
15 27 8 (15.50+27-70+8-130 | (3680

] Urak, nepBblil

3aBOJI €XKETHEBHO TPATUT Ha miepeBo3ku 4750 nen. en., BTopoii - 3680 neH.e.

B cootBercTBHE ¢ Qopmymnoil pacueTa ompeaenuTensl BTOPOro Mmopsiaka

-3
MOJIYYUM: ) :1-2—5-(—3)=2+15=17.

Brruucnum onpenenuTens 0o NpaBuily TpeyronbHuka. [lomyuum:

5 -1 2
A=|2 3 —4|=5-3-3+(-1)-(-4)-1+2-2.2-
1 2 3
~1.3.2-2.(<1)-3-2-(~4)-5=45+4+8-6+6+40=97.

10

2 31
1 5 0 5
A=|0 1 5=2- -3
2— 4-1
4 2-

0 1]

+1.
4 2

=2-(-1-10)—3-(0-20)+1(0—4)=234.

PaznoskeHre ObUIO BBIIOJIHEHO I10 3JEMEHTaM 1-0i CTPOKH.

11

Bocnonezyemcst  opmynoii  Jlammaca, BbIOpaB Ui pa3ioKeHHs
OIIpeIeTTUTEINS TIepBYIO cTpoKy (i = 1):

A=ay - Ay +ap - Ap+agg-Ag+ay Ay
Takum oO6pazom,

111 111 111
A=1-(-1)"-|2 3 5|+2-(-1)""-|1 3 5[+3-(-1)":|1 +
2 11 111 121

111 111 111 1
4.(-1)"|1 2 3|=|2 3 5[-2:|]1 3 5[+3:[1 2 5|-4.|1
2 2 11 111 121 1

[ERN

[EEN
N NN B
P W

[EY

Bpruncnsas KakIbld U3 ONPENECIUTENICH TPEThEro MOpsAKa IO IPaBUILY
TPEYTOJIbHUKOB, IOJIY4YHM:
A=B3+2+10-6-5-2)-2(3+5+1-3-1-5)+3-(2+2+5-2-10-1)—
4.2+2+3-2-6-1)=2-12+8=-2,
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12 Ompenenurens MaTPUITLI A paBeH:
1 3
A= =1-2-3-(-5)=17
-5 2 (=5
Tak, kak A =0, To MaTpulla A HEBBIPOXKJACHHAS U JJIsl HEEe CYIIECTBYET
oOparHas.
Haiinem obpatHyto MaTpuity:
2 3
L -3y_[17 17
-1 _ —
Y (5 1 ) 5 1
17 17
IIpoBepka:
2 3 1-2+3-15 1-(-3)+3-1
(1 3 [17 T17)_ 17 17 /10
4-4 _(—5 2) 5 1 "1 (=5):2+2:5 (-5 (-3)+2-1 _(0 1)
17 17 17 17
2 _3
-1 _ | 17 17
OtBer: A" = 51
17 17
13 Omnpenenurens MaTpuLbl A BEIYUCIIEH PAHEE:

2 31
A=|0 1 5/ =34.
4 2-
Tak, kak A # 0, To MaTpua 4 HEBBIPOXKICHHASA U JUISl HEE CYLIECTBYET

oOpatHas.
Haiinem anreOpanveckue JOTOTHEHUS KAXKIOTO JIEMEHTa MATPHIIbI A:

1 5 0 5
All = (_1)l+1 ) JJ =-1-10=-11; A12 — (_1)l+2 A ]J — _(0_20) =20;
0 1 31
A, =D |=0-4=-4 A, =D 1=—(-3-2)=5
4 2 2_
2 2 3
= (-1 =-2—-4=-6; =(-1)>*" =—(4-12)=8;
A22<)4_j Ay =D, =-(4-12)
A, =(-1)*° 3 =15-1=14; A, =(-1)°*" 2 1 =—-(10-0)=-10;
1 5 0 5
2 3
=(-1*?® =2-0=2.
A =(-1) 01
o5 4
CinenoBaTebHO: -5 14 3;0 346 3%
At og0-p-10|| 20 =610
34 4 8 2 34 34 34
B 4 8 2
34 34 34
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o5 14
34 34 34
2 31
IIposepka:
at=lo 1 5|2 0 100
4 o_q)| 34 34 34
V.4 8 2
34 34 34
o[y, 4 0.2 43 81,8 M 100,02
w3 U 34 %) 34 34 %) 34
=0 = 1-@+5 4 0£+l' il +5‘E OE+1' 0 +5£ =
%) U 34 U o\ %) u U o\ %) u
4. _11]+2.20_1. _4) 0249, _Gj_l.f‘ 4.14+2.(_10 1.2
U)o\ 34 U) U U U) U
100
=10 1 0|=E
001
-11 5 14
Omser: a1 150 6 —10
34
-4 8 2
14 JIeBblii MUHOD YETBEPTOrO MOPAAKA JAHHOM MaTPULIBI PaBEH
3 -1 1 0 4
2 -1 -3 4 -2 _,
10 2 -2 3|
2 3 -3 4 -1
CrieoBaTeIbHO, PAHT MaTPHUIIBI paBeH 4
15 b

3anuiiem cucteMy B MaTpudHOoM BHae: A-X =D,

5 -1 2 X
THE A_| 2 3 _4 | — OCHOBHAsi MaTpHlla CUCTEMBI, 'y _ y| — cronber
1 2 3 yA
-2
HCM3BECTHBIX U p_| 19 | — cToslen cBOOOIHBIX WiIEHOB. Tak Kak IJIaBHBIN
1
5 -1 2
OIPEACTIUTEIIb CUCTEMBI A =2 3 _4|=97%(0, TO OCHOBHas Marpula
1 2 3

cucteMbl A uMeeT OOpaTHYIO MaTpHIly A Jlns  maxoxmenns oOpaTHOM
MaTpPHIIbI A, Berancium anreOpandyeckue JOMOJIHEHHSI KO BCEM 3JIEMEHTaM
MaTpulbl A:




3 -4 ~1 -4 1 2
Sl PR B i P R I
2 -4 5 2 5 2
A12=—1 3 =-10, 2= |1 3 =13, Agy =-— 5 _4 =24,
2 3 5 -1 5 -1
A13:1 2 =1 23:—1 2 =-11,  Agp= 2 3 =17.
W3 momydeHHBIX YHCEN COCTaBUM MaTpully (mpuueM anreOpanyeckue

JIOTIOTHEHUS K CTPOKaM MaTpullbl A 3amuileM B COOTBETCTBYIOIINE CTONOIIbI) U
pasenuM €€ Ha OIpPENEIUTENb

A. Takum oOpa3om, Mbl HANUIH OOPATHYIO

MaTpuIy:
17 7 =2
ol 0 13 om
97
1 11 17

Pemenune cucteMpl HAXOUM CIIEIYIOIIUM 00pa3oM:

X 17 7 =2\ (-2 ~34+133-2
y :é%. 10 13 24 || 10 |=L. 204247424 =
z 1 -11 17 )1 ~2-209+17
97
L 201 |2 3
97
~194 ) | -2

Takum obpasom, X=1, y=3 z=-2.

16

Boruucnum onpegenurenu A, Ag, Az, As.
2 -11

2 - 1-1 1 2
A=[1 2-1=2 -(- =2(2- —-3-6)=
2 j Sl HM 22-3)+(1+3)+(-3-6)
3 -3
- 2+4-9=7,
1 -11

=(2-3)+(2+2)+(-6-4)=

2 - 2-1 [2 2
A =2 2-1.:4_3%(-1#2 j+42—3
2-31
=-1+4-10=-7,
2 11

_j_$ﬁ1+#l S =2(2+2)-1+3)+ (2-6)=8-4-4=0

#_2 =2(4+6)+(2-6)+(-3-6)=20-4-9=7.

-7

=0; x3=AA3==_1.
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OrtBer: x1=1, x,=0, x3= -1.

17 O6o3HauuM uepe3 Xi, X2, X3, X4 KOJHYECTBO CBHIPbS, KOTOpPOE CJEIyeT
nepepadoTaTh MO KaKJOW TEXHOJIOTHUH, YTOOBI BBHIINOJHUTH IUIAHOBOE 3aJaHHE.
[Toryuum cuctemy Tpex JTMHEHHBIX YPaBHEHHH C YEThIPbMsI HEU3BECTHBIMU:

X+ X, + X + X, = 94,

2% + X, + 7%, + 4%, =574,
6x, +12X, + 2%, +3x, = 328.

Pemaem ee metonom I'aycca:

1 1 1 1 94) (1 1 1 1 9) (1 1 1 1 9
2 1 7 4574|7lo-1 5 238| |0-1 5 2 38
6 12 2 3 328 0 6 -4 -3-236 0 0 26 9 2080

Nmeem: 1t (A) = r (A) = 3, cnegoBaTelbHO, YUCIIO TJIaBHBIX HEU3BECTHBIX
paBHO TpeM, OJHO HEM3BECTHOE X4 - cBoOomHoe. HMcxonmmas cucrema
paBHOCUIIbHA CIIEAYIOIIEH CHCTEME:

X + X, + X3 =94 -X,,
— X, + 5%, =386 - 2x,,
26x, = 2080 —9x,.

C mMaremMaTH4ecKoi TOYKHU 3pEHHs CHCTeMa UMeeT OECUMCIIEHHOE MHOKECTBO
pemieHuid, T. €. HeompeaeneHHa. C y4yeTOM pealbHOTO SKOHOMHYECKOTO
COJIEpaHUsI HEU3BECTHBIC BEIMYMHBI HE MOTYT OBITh OTPHUIATEIHHBIMH.
[Tomryuaem Bektop (0, 14, 80, 0) siBisieTcs pemieHneM JaHHON CHCTEMBI.

18 3anuiieM MaTpUIly CUCTEMBI U IPUBENIEM €€ K CTYIIEHYaTOMY BUIY.

111
2 -3 4 2
A=
3 -2 353
I -4 31
podo1d
~ o -5 20
A=
0 -520

IIpeoGpasyem ee K BHAIY: ¢ =35 2 9 Oueuano, uto r(A)=2.

[Tycth *12%2_  GasuWcHble  HEW3BECTHBIC, Az Aq cBOOOIHEBIE
HEU3BECTHbIE. 3aMEHHM HCXOJHYIO CHUCTEMY CHUCTEMOM U3 NEPBBIX JBYX
ypaBHEHUH, KOAPHUIIMEHTH KOTOPHIX BXOJAT B 0a3UCHBIN MUHOD, U TMIEpEHECEM
0a3uCHbIC HEU3BECTHBIC B MTPaBbIe YaCTHU YPABHEHUM:

{ tx,=—-Xx;— X,

2x, = dx,=—dx, - 2x, .
Mycts 2~ bag=0 Torma %1 = ~5%%; =04 gepyia=0x =1
To%i = —Lxy,=10
-14 -1
vl |0
N P R

[Tonyyena ¢pynaameHTaIbHAS CUCTEMA PEIICHUNA: 0 !

Teneppr oOmiee pemieHne CHCTEMbl MOXHO 3amuMcaTh B BHUJE:
& =0X+04 2, rae Cyu Cy — mo0ble IPOU3BOJIBHBIE YHCIIA.

19 Koneunsrit mpoaykT onpezensiercs o gopmyne: Y =(E—A)x X,
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- (10
MEEZ0 1

Matpuna A — 310 MaTpuia Ko3hHUIHUEHTOB NPSAMBIX 3aTpaT BUIA

dy; Ay X;
Mveem, a, == —007; a,=%2- 2L _g14.
x, 100 X, 150
aZl:h:£=O,12;a22 =@=£=0,1.
X, 100 X, 150
0,07 014
[Tonyunnu, A= - MaTpuia Ko3(pPUIMEHTOB IPSIMBIX 3aTparT.
012 01
093 -014
Torma E— A= .
-012 09

2
C nomomrpto Excel maiinem Y =(E-A)x X = (lZSj - KOHCYHBIH POYKT
oTpacieil.
Haiiem 4uCTyrO NPOYKIHIO OTpaciel, UCroib3ys GopMyTy

b =X, —inj ,rne j=12,..,n.
i

HNwmeem b, =100—7—-12 =81 - yucras NpOAyKLUA SHEPIETHKH;

b, =150—-21—-15=64 - uncras NpOAYKLIHUs MAIIUHOCTPOCHHUS.

Jlj1 HaX0XAEHUS BaJIOBOTO MTPOJYKTA, COOTBETCTBYIOIIETO HOBOMY
, (100,8

KOHEYHOMY MPOAYKTY BuIa Y = , e

98,4
y, =72+72-0,4=100,8;y, =123-123-0,2 = 98,4.

a U
Haiinem matpuny nonusix 3atpar: S =(E—A)" = 015 113

a b
HaHOMHI/IM, qTO 06paTHa51 ManI/II_Ia JJIA ManI/II_ILI B = ( dj BBIYUCIISICTCA
C

d -b
o popmyie: B™ = ! :
ad—-cb{-c a

HoBblii BanmoBor MPOAYKT X =(E—A)Y =S.Y = 1oty . 1008 = 1276 .
015 113)1 984 126,3

[Monyuymnnu, yTo BaJIOBOM MPOIYKT SHEPTETUKH JOJHKEH COCTaBIATh 127,6
yci.el., a MalmHocTpoeHus — 126,3 yci.en.
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20 01 03 04
A=|05 03 015
0,3 0,2 0,25
CymMa 371eMEHTOB KaKJIOTO CTOJIOIA MEHBIIIE ¢IUHUIIBI.
CrnenoBarenbHO, MaTpUIa A IPOTYKTHBHA.
Haiiném obpatayio marpuiy (E-A)™:
1 00 01 03 04
E=/0 1 0|,A=|05 03 015},
0 01 03 0,2 0,25
09 -03 -04
E-A=|-05 07 -015
-03 -0,2 0,75
A(E - A)=09-0,7-0,75+(~0,3) - (~0,15) - (~0,3) + (~0,5) - (~0,2) - (~0,4)
—(~0,4)-0,7-(~0,3) - (-0,3) - (~0,5) - 0,75 — (~0,15) - (~0,2) - 0,9 = 0,4725 —
—-0,0135-0,04-0,084-0,1125-0,027 =0,1955~ 0,2
o aal07 -018) 03 —04 403 —04 |
A= 0p 0757007 A= DT oo 075|703 Aa=ED T, 015 =0T
05 018 o neaf09 04| o asel0 —04 |
Ao=(D -03 0,75_0’42’ A = () -03 0,75_0’555’ Ao =D -0,5 —0,15_0‘335’
o aws05 07 [ 209 -03 | 09 03
Ao = (D0 Do T 08t Ap= (DT T 1=02T A= ()T L C= 048,
Ao A 253 156 1,66
1 o 1 9 J
Al = Aofrr- o (E-A)'=[215 284 171
159 138 2,46
A Aoy Ay
4 253 156 166)(293 156 166
Bexrop X =(E-A) Y= 215 284 171|215 284 171
159 138 246)(159 138 246
Urak, koneunoe norpedinenue Y = (10; 20; 15) Oyner obecnieyeHO MpH BaJIOBBIX
BhITTyCKax 3-x otrpacieit X = (81,46; 103,96; 80,31). [lony4ueHHbIi pe3yabTar
XapaKTepu3yeT HU3KUI TEXHOJIIOTHUECKUI YPOBEHb OTPACIIEH, TOCKOIBKY OYEeHb
00JIBIII0E BHYTPUOTPACIECBOE MOTPEOICHHE.
21 X-Y=71+(-3)-945-4=0, te. X u Y oproronamsmeL
22 CocraBum  nmueiinyro  komomHammo  AA+[BB=0. Tloxcrasum
KOOPJIMHATHI u BBITTOJIHUM NeHCTBUS HaJl BEKTOpaMH:
M2,4)+B(5,1)=(0,0)=(24,41)+(5B,B)=(0,0)=(2A+5p,41+p)=(0,0).
B paBHBIX BEKTOpax JIOIDKHBI OBITH paBHBI COOTBETCTBYIOIIHE KOOPIMHATHI:
2\ +5B =0,
4)+pB=0.
Permus 51y cuctemy ypasaenuii, nomydaem: A =0, =0, a s1o 3Hauur,
uto A U B nuneiino HezaBUCUMBL.
23

CocTaBuM JHHeHHyl0 KomOuHaimmio u npupasHseM ee kO
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aA+BB+yC=0; a(2,4)+B(5GL)+v(21) =(0,0).
BLIHOJ'IHI/IB ,HCIZCTBHﬂ Hag BGKTOpaMI/I nu HpI/IpaBHSIB KOOpI[I/IHaTI)I paBHBIX

200+ 5B+ 2y =0,

BEKTOPOB, IIOJy4YUM
{40( +B+8y=0.

Pewnm cucreMy ypaBHeHmil: Ol =—,Y =—3f3.

B sToM pemeHun umciao [ Wrpaer pojb IMapameTpa; 3agaBas ero
MPOU3BOJIBHO, Oy/IeM MOJIy4aTh 3HAYEHUS O U Y, KOTOpPBhIE BMECTE ¢ 3 Jar0T TO
WK MHOE perieHue cucreMbl. Tak, npu B #0 momyaum o #0 u y # 0, u3 yero

—_ — —

cnenyer, uro Bektopsl A, B,C naror nynesyro muueiinyro xomOMHALMIO IIpH
HEHYJIEBBIX KOO()(QULUEHTAX, T.€. OHU JUHEHHO 3aBHCHMBL.

24 [TokaxkeM, 4to paBeHCTBO A d; +A,Q, + A8, = 0 BO3MOHO TONBKO
npu AM=Ar=2A3 =0:
A,(2,0,0) + 2, (0,-11) +A,(0,1,4) = (0,0,0);
(2hy,—h, + g, A, +42,) =(0,0,0),
2h, =0,
WIIH
— %, +hg =0,
A, +41,=0.
PemmmB cucremy, noayunm A1=0, A,=0, A3=0. Tak kak Bce A;=0 (i=1,2,3),
To @,,8,,d, - JMHeiHO He3aBucHMbl. OHU MOTYT cOCTaBHTH 6asuc B R®.
OueupHo, moGoii Hoswii HaGop u3 Bextopos @ =(C,,0,0),
a, = (0, C2 ,0), a; = (0,0, C3) MOJKET TOKE OBITH B3ITHLIM B KauecTBe 0a3uca B
R®. Urtax, 6asuc MOXeT GBITh BbIOpaH HEEIMHCTBEHHBIM 00pa3zoM.
25 X=X +...+X.€,
Yy=VY6 +...+V,6,
X Yi
X=.1],Y=
Xn Yn
all a'1n
AX = A(X8, +..+ X8, )=XAe, +..+ X, Ae, =(e..€,) X, +..+(e..e,) X, - =
a'nl a'nn
Xy, +.+ X,y a,,..a,, X A
(e,..e, Sy (ST I =Y =ye +..+y,e =(e.e,)
X8, + e+ X8, a8, \ X, Y,
AX =Y
Ax=e-Ax,| rme e=(g,..e,)
26 HaxomuMm  COOCTBEHHBIH  BEKTOp  X,0TBEYAIONIMA  COOCTBEHHOMY

3HadeHuto A = 1, pemms ypaBuenne (A — E)x = 0 wim
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-0,8 0,3 0,2 X1 0
( 06 -06 06 ) . (xz) = (O)
0,2 03 =08 X3 0

metoqoM [aycca. Haiinem x = (c; 2¢; ¢). [lomy4eHHbII pe3yabTaT 03HAYAET, YTO
cOaIaHCUPOBAHHOCTh TOPTOBJIM TPEX CTPAH JOCTUIACTCS MPU COOTHOLICHUU MX

HaMOHAJILHBIX TOoX0IoB 1:2: 1.

27

3 2 -1
Marpuiia 7aHHON KBaapaTUYHON UMEET BUJL; A=l 2 2 a4

~1 4 -5

28

17 6
Kosdpduiments: Mmatpunb ai; = 17, a;p =6, ap =8. A= ( A 8}

COCTaBI/IM XapaKTepI/ICTI/IHeCKOG ypaBHeHI/IeI
17 -)
6 8—A
136-8L-17A+2>—-36=0; A*-25L+100=0.
KOpHI/I ypaBHeHI/I}I, ABJIAOIIUCCA XapaKTCPUCTUUCCKUMHU YU CIIAMU PaBHBI
M =5, A = 20.

= (17-2)(8- ) - 36 = 0;

29

Tak kak E — cepenuna otpeska AB, To o popmyiie (4) umeem:
3-1 3+1

= —= 1; = —= 2 .

2 e=

Jnuny menuansl CE Haiinem 1o ¢popmyse:

ICE|=(0-1)% +(1-2)* =+2.

Xe

30

Ecau M(x,y) — npou3BosibHAsl TOYKa UCKOMOTO I'€OMETPUYECKOr0 MECTa, TO

Bceraa |AM|=R umn \/(X — a)2 +(y- b)2 =R,
(x-a)® + (y-b)? = R? — nckomoe ypaBHEHHe.

31

[Tycts M(x,y) — npon3BoIbHASE TOUYKA UCKOMOH JIMHUH.
PaccrostHue ot Touku M 110 npsamoii x = —2 ecTb JyiMHa neprneHmKyisipa MN,
omytmieHHoro u3 M Ha npsmyro. Onpenenum koopauHatel Touku N. OueBuHO, YTO
abcrmicca Toukn N paBHa —2, a opauHara Touku N paBHa opaMHaTe TOUkd M, T.e.
N(-2,y). lo ycnosuto 3amaun |MN|=|MF|. CnemoBatenbHo, s Jr000H TOUKH
M(x,y), mpuHaLIexKaIe HICKOMOM JTMHUH, CTIPABE/IUBO PABEHCTBO:

Jx+2)2 +(y—y)? =J(x=2)% +(y—3)? wm
(x+2)* =(x-2)*+(y-3)°.
YrpocTum NojiydeHHOE ypaBHEHHUE:

X* +4X+4=x*—4x+4+(y-3)°

i 8X = (y—3)2.

OTO0 U €CTh HCKOMOE YpaBHCHHC.

32

Haiinem yrioBoit koaduimeHT npsamoit 2x — 4y+ 3 = 0:

3 1

4 2

1
=—X+—, k==.
y 2




66

Jnst uckomMoit mpsiMoit yriioBod koddduimeHT OyAeT TakuM XKe, TaKk Kak
npsiMble napaienbHsl. [loacTaBum nanHble B ypaBHeHUE (6):

1
—7==(x-2).
y 2( )

33

1. YpaBHeHue mpsAMoii, mpoxomasiieii uepes Touky A(x1, y1) u B(xz, y2), uMeeT

Y-y X=X

BU]I = . UtoOBl HaliTH ypaBHEHHE CTOPOHBI AB, MOACTaBUM
Yo=Y1 X=X
KOOpJMHATHI TOYEK A U B B ypaBHEHHE MTPSIMOMA:
y-3 Xx—-(-2). y-3 Xx+2
12-3 1-(-2)° 9 3
2. Beicota CD mneprneHauKylssipHa CTOpOHE AB, a NOTOMY HX YIJIOBBIE

1

ko3pduimentsl Kecp n Kag  ymoeierBopsior ycnoBuio Koy =———. U3
AB

;y—3=3x+6; y=3x+9 (4B).

ypaBHEHUsI psiMoii AB cnenyer, uro Kag =3, Torma kCD = —]/ 3.

Hanvmem ypaBHeHue INpsAMON, NMPOXOMALIEH 4Yepe3 JAaHHYK0 TOYKY B JaHHOM
Hanpasnenuu: Y —Y; = K(X—X1). [loacraBuB B ypaBHeHHEe KOOpAUHATHI TOUYKU C U
yriioBoi ko3dduripeHT Keop momydnM uckoMoe ypaBHeHHE BHICOThI CD:

y—6:—%(x—11); 3y—-18=—x+11, x+3y—-29=0 (CD).

3. Omnpepenum koopauHaTel Touku E. [Ipumensem Qopmyinbl JeneHus

VD T I Sl 7
OTpE3Ka IIOII0JIaM: X=———, y = . HCHOJ’IB3YH KOOPpAWHATBI

2 2

1+11 12+6
BepwnH B u C nomyyaeM: X=+T=6; y= ;— =9, E(6,9).
ITo Toukam 4 u E nocTpouM ypaBHEHHE MequaHbl AL

y-3 X+2 y-3 X+2, y-3 Xx+2

9-3 6+2 6 8 3 4
4. YpaBHeHHE OKp%’)KHOCTI/I pamukca R ¢ nientpom B Touke K(a,b) umeer Bu
2 2 _
(x—a)+(—-b) =R"
Tak kak 1o ycioBuo MeauaHa AE sBisercs AUAMETPOM HCKOMOM
OKPY>KHOCTH; TO LIEHTp OKpYy>KHOCTH K nenut orpe3ok AE momnonam. Haxoaum

—2+6_,, yz%:ﬁ; K(2,6).

KOOpAMHATHI TOUKU K. X =

YroObl HAWTH paguyc R OKpyKHOCTH, JOCTATOUHO HAMTU PACCTOSIHUE MEXKILY
toukamMu A u K. I3BecTHO, 4TO paccrosiHue 0 MeX1y IByMs TOUKaMH TUIOCKOCTH
Mi(x1,y1) u M>(x2,y2) ompeensercs o bopmyiie:

d= \/ (X2 — X1)2 + (y2 - yl)2 . IloncraBuB koopauHaTel Touek A u K,

oJIy4aem AK = \/(2 + 2)2 + (6 —3)2 =5, te R=5. CrenoarensHo,
(x — 2)% + (v — 6)* = 25 — HCKOMOE YPABHEHHE OKPYKHOCTH.

34

CocraBuM ypaBHEHHE NPSAMOM, MpoXosLIel yepe3 cropony BC
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Haiinem nymny BeicoThl AE TI0 hopmyite (7):

1o gl 52
12

5 5 __ 5 _
1 [26 26
7_'_1 -
25 25

|AE]|=

35

1. BsinenuM moHbIe KBapaThI C X U ).
(c*+2x+1)%+2(y-4y+4)-1-8-10=0,
(x+1)%+2(y-2)%-19=0
2. Ocy1iecTBUM NapaiebHBI NePEeHOC KOOPIUHATHBIX OCei 1o GopMynaM
x+1=x, y-2=)/ B HoBOE Hauano O/(-1,2).
B HOBOI cucTeme KOOpAMHAT UMEEM:
x2+2)/2-19=0
X2 2y/2 )

wm — +

19 19

X/2 y/2

B KAHOHHYECCKOM BUJIC ——

+——=1.
19 192
[Tomyuniu 35IUIIC € MONyoCcsIMUA A = \/E u b=,95.

36

1. BeiaenuM nosHeli KBaapar C y:

1 1) 1
—8 Yy —Zy+— |+=+7x-4=0
(y 4y 82j 8
2
WU —S(y—lj =—7X+3z.
8 8

UroObl  BBecTH  (GOpMyJIbl  MpeoOpa3oBaHUS  KOOPAMHAT  TpHU
[apaJuIeIbHOM IIEPEHOCE OCEH, BBIEIIUM BBIPAKEHUE X # (¢ CIIpaBa:
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31 1 /
2. [IpeoOpazyeM KOOpAMHATHIL: X — % =X, Y- g =Y.

Torna ypaBHeHue —8y/2:-7x/ WU y’2 =—X

311
OmnpenensieM mapadoiry B CHCTEME O/x/y/ C LEHTPOM o [%’gj

37

2

4x* -5(y* +3y)+10=0, 4x° —S(y2 +3y+%}+¥+10:0;
2
4x* —5(y+§j st 0;
2 4

3 3
x=x', y+== ’—)O’(O;——j.
Y 2 y 2

/2 12
_AX N oy 1
21,25 21,25

Nmeem 4x/2-5y/2=-2 1,25 wunm

12 12
[TonyynM KaHOHMYECKOE YpaBHEHHE THUIEPOOTBl — y C

2125 " 2125
4 5

21,25

MHHMMOMH IOYyOChK0 g = . [———

4

38

Hcnonp3ys ypaBHeHue 1iockoctd, moiayaum 2(X-1)-1(y-2)+4(z-3)=0 wiu
2x-y+4z-12-0.

39

[TockocTh mapanienbHa BeKTopaMm @ U b, TTO3TOMY BEKTOp HOpMalld K
mwiockocTd N(A,B,C) paBeH BEKTOpHOMY ITPOU3BEIECHUIO BEKTOPOB):
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i j K
n=axb=[3 -1 0/=-2i-6]+5k,
2 1 2

YpaBHEHHE UCKOMOM IIIOCKOCTH (1) mMeeT Buj

-2(x-1)-6(y-2)+5(z-3)=0 nau -2x-6y+5z-1=0.

40 B cooTBeTcTBUM C ypaBHEHHEM IIJIOCKOCTH, MPOXOAIICH Yepe3 Tpr
TOYKH, MOJIy4aeM
x-1 y-2 z-3
2 -1 -2|=(x 1)_1 2 ( 2)_2 2 -2 1
B 0o —2 YT o -1 0|
-1 0 -2
=2(x-1)-2(y-2)—-(z-3)=2x-2y—-z+5=0,

+(z-3)

T.€. 2X-2Y-2+5=0 u ecTb ypaBHEHHE UCKOMOH IJIOCKOCTH.

3aganue Ne 1
3an0JIHUTE TPOITYCKHU.

Kaxue BusbI MaTpull BbI 3HaETE:
1) ; 2)
3)  4)

3amanue No 2
[IpuBenute mpumep MaTpulbl pa3MepHOCTbIO 3x4. U ykaxure ee
AJIIEMEHT a,,

3amanue No 3
3amnoJIHUTE NPOITYCKH.

[IepBblc ynoMHHaHUA O MaTpUIAX JIOLLIA A0 HAC €1IE U3 - .B
T€ JIaBHUE BPEMEHA MATPUIIbl HA3BIBAIIA « ». Bulmarommics
mateMatuk ['abpusrnbp Kpamep omyOnukoBan cBoe, MO Ceil IeHb MU3BECTHOE U
ucnoiibzyemoe «IIpaBumno ». [IpuOIU3UTENBLHO B ATOT K€ MEPUO]T
TOSIBUIICS HE MEHEE MOMYJSpHBIN «Meton ». Hy a HEenmocpeacTBeHHO
BBEJICHHE CaMOro TEepMHMHA «wmaTpuua» - 3aciyra JDxelimca CuibBecTpa.
TepMuH nosIBUICSA B romay.

3amanue Ne 4

Haiitu cymmy matpuil A= 2l 2 OI/IB— -4
YMMY MATPHIL A= 5 4 5 21 6)
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3amanue Ne 5

2 01
Haiiti nponssenenne matpurr A=|-1 3 2 (uB=| 1
014 -3

3amanue Ne 6
[Ipennpusitre BBIMYCKAaeT NPOAYKLUHIO TpeX BUIOB: P,P, P, u
UCIIOB3YET ChIppe ABYX THIOB: S,,S,. HoOpMBI pacxoma cbIpbs

2 3
XapaKTCPU3YIOTCA ManI/IHeﬁ A=|5 2|, TAC KEDKI[I)IIZ OJICMCHT

14

a; (1=123; j =1,2) TOKa3bIBAET, CKOJIBKO CHIPbs |-TO THUIA PACXOJyeTcs

Ha MPOU3BOJCTBO EAMHUIBI MPOAYKIHMH 1-TO Buaa. IlimaH BbImycka
NPOAYKIMH 3a4aH MaTpunei-ctpokoil C=(100 80 130), cToMMOCTEH
€UHULIBl KaXJOTO THUMNA ChIpbS (J€H.€d.) — MaTpUIeh-CcToNI01oM

30
B :(50} OnpenenuTs 3aTpaThl ChIpbs, HEOOXOAUMBIE ISl MIJIAHOBOTO

BBIITYCKa MPOYKIINH, U OOLTYI0 CTOUMOCTD ChIPBA.
3aganue Ne 7
B Tabnume yka3zaHO  KOJMYECTBO  €AWHUI[  NPOAYKIIWU,
OTIpy’KaeMoOM €XeJHEBHO Ha MOJIOKO3aBoAax 1 u 2 B Mara3unsl M1, M,
1 M3, npruyeM J1I0CTaBKa €IMHUITBI MPOIYKIMH ¢ KaXI0T0 MOJIOKO3aBO/1a
B Mara3ud M; crout 50 neH. en., B mara3ud M, - 70, a B M3 - 130 nen.

Ca. HOI[C‘-II/ITEITI) CIKCAHCBHBIC TPAHCIIOPTHBIC PACXOAbI KAXKI0I'0 3aBOAA.

Monoko3aBon Marazun
M; M, M;

1 20 35 10
2 15 27 8
3ananue Ne 8
Brrancnuts onpenenuTens BTOPOro nopsiaka A :‘ c _2 ‘
3amanue Ne 9
5 -1 2

BeluncnuTh onpeaenuTens TpeThero mopsiaka: A=(2 3 —4].
1 2 3
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3amanue Ne 10
BBIYuCIHTE ONpeNeanuTeNb TPEThEro Mmopsiaka 1o Teopeme Jlamaca:

5 -1 2
A=|2 3 -4|.
1 2 3

3aganne Ne 11
1 2

Breraucnurts OIIPCACIINTCIIb A= pacKiaaibiBasd €ro II0

3 4
1111
1 2 3 5]
1 211

IIEPBOM CTPOKE.
3amganue Ne 12
. (1 3
Haiitu matpuily, oOpaTHyto maTpuie 4 = (_ 5 2).

3amganue Ne 13

Haiitu Matpuiry, oOpaTHyio MaTpuie A =

A O DN

31
1 5]
2-1

3amanue Ne 14
OnpenenuTs paHT MaTPHUILIbI
3 -1 1 0 4

2 -1 -3 4 =2
1 0 2 -2 3}
2 3 -3 4 -1

A=

3amanue Ne 15
Pemuth cucreMy TUHEHHBIX YpaBHEHH METOI0M OOPATHOM MAaTPHIIbI

5X — y+2z=-2
2x+3y—-4z=19 .
X+2y+3z=1

3ananue Ne 16
Pemmmts cucteMy TMHEHHBIX YpaBHEHUM 110 mpaBwiry Kpamepa:
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2X, — X, + X3 =1,
X, +2X, — X3 =2,
3%, —3X, + X, = 2.

3aganne Ne 17
Ha npennpustun uMeeTcss 4eThlpe TEXHOJIOTMYECKHX —crocola
U3rOTOBJIEHUS M3ieMid A u b u3 HekoTtoporo celpbs. B Tabmune ykazaHo
KOJINYECTBO U3JENUI, KOTOPOE MOXKET OBITh MPOU3BEACHO U3 €IUHUIIBI ChIPbS
KaX/IbIM U3 TEXHOJIOTHYECKHUX CIIOCOOOB.
3anucath B MareMaTudyeckoi (hopMme ycIoBHsS BbIOOpA TEXHOJOTHH MPHU
npon3BoACTBE U3 94 en. coipbs 574 nznennii A n 328 uznenuit b.

W3nenne BbIxon U3 eIMHUIIBI CBIPbs

I I i v
A 2 1 7 4
b 6 12 2 3

3ananue Ne 18
PemumMm cucremy.
ntx,trgtx,=0

2r=dx,tdxgtdx, =0

3= 2x,+0xg+3x, =0
n—dx,tixgtx, =0

3amanue Ne 19
NmeeTcst OamaHC JBYX B3aMMOCBSI3aHHBIX OTpaciied (MallMHOCTPOCHUE U

DHEPIeTUKA) 3a IMPEABI YN TOI;

ITpousBoxactBo | [loTpebnenue Banoson
MIPOJYKT
3/r Mm/c
/T 7 21 100
Mm/c 12 15 150

Haiitu KOHEUHBIM MPOAYKT KaXIOW OTPACIH, YUCTYIO MPOIYKIHIO
(YUCTBIN TOXOJ) KaKIIOM OTpaciu, MaTpuily Kodh(GUIIMEHTOB MPSMBIX 3aTpar.
Kaxkoit OyneT BajgoBOW MPOAYKT KaJAOW OTPaCid, €CIU KOHEYHBIA MPOTYKT
HPHEPreTUYECKOrM  oTpaciu  HeobOxoaumo  yBenuuuTh Ha 40 %, a
MalIMHOCTPOEHUS] YMEHBIINUTH Ha 20 %.

3aganue Ne 20
01 03 04
Jana matpuiaA=| 0,5 0,3 015
03 0,2 0,25
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A) UccnenoBarh Ha NPOTYKTUBHOCT.

b) HaiiTu BasmoBbIie BBITTYCKH OTpaciel, o0ecrieurBaroIIue 3a1aHHOE
koHeuHoe nmotpedienne Y = (Yi, Yo, Y3) B pasmepe Y1 =10 y.e., ¥»,=20y.e., Y3
=15y.e.

3aganue Ne 21
JlaHbl 1Ba BEKTOpa 7(:(7,—3,5) u \7:(19,4). HccnenoBath unx Ha
OPTOTOHAJIBHOCTH

3ananue Ne 22
Bynyr i Bekropst A=(2,4) u B=(51) muneiino 3aBUCHMBbIMU?

3ananue Ne 23
bynyr mm Bektoper A=(2,4), B=(51) u C=(21) nuHeiHO

3aBUCUMBIMHU?
3amanue Ne 24
Jlokazats, uto BekTops! &, = (2,0,0), a, =(0,-11), a, =(0,,4) obpa3zyror
6asuc B R®.
3amanue Ne 25

Jlokazatb, yTo 00pa3 BekTopa Y Haxoautcs 1o popmyne:Y = A- X, r1e
A-maTpulia JIMHEHHOro oriepaTopa

3amanue Ne 26
CrpykTypHas MaTpuiia TOPTOBJIN TPEX CTPaH UMEET BUJL:

0.2 03 0,2
<0,6 04 0,6).
0,2 03 0,2

Haiitu cooTHOIIEHNE HAITMOHATIBHBIX JJOXO/A0B 3TUX CTPaH IS
cOalaHCUPOBAaHHOM TOPTOBJIH.

3aganue Ne 27
Haiit MaTpuily KBagpaTuuHOi (GOpMbI

f (X, Xy, Xg) = 3X7 + X5 —5X2 + 4%, X, —2X, X5 +8X, X, .

3aganue Ne 28
Haiitu xapakTepucTudeckue ynciia KBapaTuIHoN (HOpPMBI:

f(x,y) = 17x* + 12xy + 8y~
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3ananue Ne 29
Hatitu nmuny meauansl CE B Tpeyronbanke ABC ¢ Bepmunamu: A (3,3),

B(-1,1), C (0,1).

3amanue Ne 30
HaiiTi reomeTprueckoe MECTO TOUYCK, YIaICHHbBIX OT ToukH A(a,b) Ha
OJIHO U TOXe paccTosiHue R.

3aganue Ne 31
Haittn ypaBHeHME JIMHMM, Ka)K[as TOYKA KOTOPOW paBHOyJaJE€HA OT
npsiMoit x = —2 u Touku F (2,3).

3amganue Ne 32
Hanwucats ypaBHeHHE TpsMOM, mpoxoxasmieii uepes Touky Q(2,7)
napajienabHo npsimont 2x-4y+3=0.

3ananue No 33
Jlaubl BepiuHbl Tpeyroiasauka ABC: A(-2,3), B(1,12), C(11,6). HaiiTu:
1) ypaBHeHUE CTOPOHBI AB,;
2) ypaBHeHue BbicoThl CD, onyiieHHO#M u3 BepinHbl C Ha CTOPOHY AB;
3) ypaBHeHUE MeauaHbl AE),
4) ypaBHEHHE OKPYKHOCTH, [JIi KOTOpOl MeauaHa AE ciayxut
JTUAMETPOM.

3amanue Ne 34
B Tpeyronbauke ¢ Bepmmaamu A(2,3), B(-1,0), C(4,1) Haitu mmHy
BBICOTHI, OITYIIEHHOH U3 BepIINHbI 4 Ha cTopoHy BC.

3aganue Ne 35
IlocTpouTs KpuBYIO x*+4x+2)°-8y-10=0.

3ananue Ne 36
[locTpouTs KpuBYyIo —8y°+2)+7x-4=0.

3aganue Ne 37
TlocTpouTs KpUBYIO 4x°-5)%-15y+10=0.

3aganue Ne 38
3amucarh ypaBHEHHE IJIOCKOCTH, IPOXOIAIIECH Yepe3 TOUKy
Mo (1, 2, 3), nepneHaukyasapao Bektopy N(2,-1,4).

3anmanue Ne 39
CocTaBUTh YpaBHEHHUE IJIOCKOCTH, TIPOXOIAIIeH yepe3 Touky My (1,2,3)
napayiensHo Bekropam a(3,-1,0) u b(2,1,2).
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3ananne Ne 40
CocTaBUTh ypaBHEHHUE TUIOCKOCTH, TIPOXOJIAIIEH Yepe3 TPHU TOUKH
M1(1,2,3), My(-1,1,1), M3(0,2,1).

4. MeTtoanueckne MaTepHuaJibl, ONpeae/siionue Npouexypbl OleHUBAHUSA
3HAHMH, YMEHUI, HABBIKOB 1 (WJIH) ONBITA 1eATEJIbHOCTH,
XapaKTepPU3yINUX 3Tanbl GOPMUPOBAHMA KOMIIETCHIIMH

3auer W OK3aMeH ABIISIETCS 3aKJIOYMTEIbHBIM 3TalloM Mpolecca
dbopMuUpOBaHUS KOMIETEHIIMNM 00YyYarommerocss Npu U3y4YeHUH JUCHUIUIUHBI U
MMEET IEJbI0 MPOBEPKY M OILICHKY 3HAHUW O0O0y4aromierocs Mo TEOpUu u
MPUMEHECHUIO TIOJIYYEHHBIX 3HAaHHWM, YMEHHMI M HABBIKOB IIPU PEIICHUN
MPaKTUYECKUX 3a/1au.

3ader W DK3aMeH NIPOBOJUTCS IO PACIHCAHHIO, CHOPMHUPOBAHHOMY
y4eOHO-METOJIMYECKUM  YyMpaBlIEHUEM, B  CPOKH, MPEAyCMOTPEHHbBIC
KaJICHJApPHBIM y4€OHBIM TpadUKOM.

3auer ©W OK3aMe€H NPUHUMAETCS  MpPenojaBaTeleM, BeIyIIUM
JICKIITUOHHBIE 3aHATHS.

3aduer © OK3aMEH [POBOJAUTCS TOJIBKO TIPU  MPEIbIBICHUU
OOyYaroMIMMCSl 3a4eTHOM KHWKKA W TIPU  YCJIOBHHM BBIMOJHEHUS BCEX
KOHTPOJIBHBIX MEPONPUITUH, MPETyCMOTPEHHBIX YU€OHBIM TUIAHOM U paboueii
MPOTrpaMMON TUCIIUTUTUHBI.

OOyyaromuMcs Ha 3a4eTe M SK3aMEHE MPEJCTaBIsETCS MPaBO BhIOpATh
oIuH u3 OwneToB. Bpems moaroroBku Kk otBeTy coctaBisier 30 munyt. Ilo
HMCTEUCHUHM YCTAaHOBJIECHHOTO BPEMEHM OOYYaIOIIMUMCS JOJDKEH OTBETUTh Ha
BOIIPOCHI IK3aMEHAI[MOHHOTO OuJIeTa.

PesynbpTaThl 3aueTa OIEHUBAIOTCS MO CUCTEME «3aYTCHO»/«HE 3a4TCHO»
Y 3aHOCATCS B 3a4€THO-?K3aMEHAIMOHHYIO BEIOMOCTh U 3a4€THYIO0 KHUKKY. B
3QUETHYI0  KHUXKKY  3aHOCATCS  TOJBKO  «3auTeHo». lloamucaHHbBIN
MpenoAaBaTesieM 3K3eMIUISP BEAOMOCTH CAAETCA HE TIO3JHEE CIETYIOLIEro AHS
B JICKaHAT.

PesynbTaThl 3K3amMeHa OICHMBAIOTCS MO TNSATHOAILHOM CHUCTEME U
3aHOCSTCA B 3a4€THO-3K3aMEHAIIMOHHYIO BEJOMOCTh M 3aYETHYIO KHUXKKY. B
3QUETHYIO KHMKKY 3aHOCSITCS TOJBKO MOJIOXKUTEIbHBIE OlleHKH. [loanmucanubrit
IpernoiaBaresieM SK3eMIUISP BEAOMOCTH CAAETCS HE MO3/IHEE CIASAYIOIIETO THS
B JICKaHar.

B ciydae HesBkM oOydaromierocss Ha 3a4eT U 3K3aMEH B 3a4eTHO-
HK3aMEHAIMOHHYIO BEJIOMOCTbD JEJIaeTCd OTMETKA «HE SIBKaY.

OOyuaroiuecsi, HE TMPOILIEAIIME TPOMEKYTOUHYIO aTTECTAlUI0 IO
JTUCLUUILUIMHE, JOJDKHBI JIMKBUJIUPOBATH AKaJIEMUYECKYIO 3aJ0JKEHHOCTh B
YCTaHOBJIEHHOM JIOKaJIbHBIMH HOPMAaTUBHBIMU akTamMu MHCTUTYTa TOPSAKE.
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