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1. Llespb 1 opranu3anusi BbINOJHEHUS] Pac4YeTHO-rpadmyecko i padboThbl

B cootBercrBuM ¢ y4eOHBIM IJIaHOM MO HampaBieHuio nmoaroroBku 23.03.03
IJKCIUIYATALMS __ TPAHCHOPTHO-TEXHOJOTMYECKUX  MAIIMH ¥ KOMILICKCOB
oOyyaroumpecs B TpolLecce M3y4eHHS AUCHUIUIUHBI «MareMarvka» BBIMOIHSIOT
pacuetHo-Tpaduyeckyro pabotyNel,

Leas pacueTHo-rpadpuyeckoil padoTbl - BBISIBUTH 3HAHUS CTYACHTOB
METOJ0JOITMYECKNX OCHOB MaTEMATHKH, YMEHUE IPUMEHATh OTH 3HAHUS B AHAIN3E
COIMAIIBHO-PKOHOMUYECKUX  SIBJIGHUM,  MPOM3BOJUTH  pacuerbl,  IPHUBUTH
00y4arommMCst HABBIKA CAMOCTOSITETTBHOM PabOoThI C MPUMEHEHHEM MaTEMaTHYEeCKIX
METO/I0B.

B xone BbmonHeHus pacueTHO-rpaduueckoil paboThl OOyYaIOIIMICS AOJAKEH
MPOSIBUTH YMEHHE CAMOCTOSTENIBHO paboTarh ¢ y4eOHOM 1 Hay4HOM MaTEMAaTHYEeCKOM
JUTEPATYPOU, MMPUMEHATh MATEMATUYECKYI0 METOJOJIOIUIO B QHAIM3€ KOHKPETHBIX
JAHHBIX, YMETh BBIUMCISATH IPEEIbL, HAXOAUTh TPOU3BOIHBIE, HAXOIUTh UHTETPAIbL
Pacuerno-rpaduueckas paboTa A0KHA OBITH BBHIIOJHEHA U MPEICTaBJICHA B CPOK,
yCTaHOBJICHHBIN TrpaguKOM yU4eOHOTO Tpolecca.

BobinoJiHeHue pacueTHO-Tpad uuecko i padoThl BKJIIOYAET CJIEIYIOLUME TAIIBL:
O3HAaKOMJIEHME C TMPOrpaMMOM JUCUMIUIMHBI «MartemaTnka», METOIHMYECKUMU
PEKOMEHIAIMSIMU TI0 BBIMOJIHEHUIO pacyeTHO-Tpapuyeckoil paboThl;
npopadoTKa  COOTBETCTBYIOIIMX  pa3/iejoB  METOJOJIOTMM  MAaTeMaTHUKU 110
PEKOMEHIOBaHHOM y4eOHOM JMTEpaType, KOHCIIEKTaM JICKLIMIf;

BBIIOJHEHUE PACUETOB C IPUMEHEHUEM OCBOECHHBIX METOJIOB;

3aBepiieHHass paboTa MpPENCTaBIseTCcsl il TPOBEpKM Ha  Kadeapy
IperojaBareiIio B YCTAHOBIEHHbIE YUeOHbIM TpadukoM cpoku. CpoK MPOBEPKH HE
oonmee 5-7 nueit. IlpemomaBarenb MPOBEPSET KavyeCTBO PadOThL, OTMEYaer
MOJIOKUTENIbHBIE CTOPOHBI, HEIOCTATKH paboThl U oneHuBaeT ee. OOyyaronmecs, He
MOATOTOBUBILIME PACUETHO-TPAPUUECKYIO pabOTy, K 3K3aMEHY HE JIOMYCKAIOTCS.

2. Bbi0op BapuaHTa U CTPYKTYpa pacdeTHO-rpaduyeckoii padoTnl
3amaHus s pacyeTHO-TpagUuecKuX padOT COCTaBIISIIOTCS MPENOAABATENEM,
KOTOPBIN BEJET JAHHYIO JMCLMIUIMHY, U YTBEPKIAIOTCA Kadeapoil.

Homep BapuanTa pacuerno-rpaguydeckoid paboThl BhIOMpaeTCcs: 00ydarommMes
no nocieaHer mdpe B mudpe HoMepa 3a4eTHOW KHMKKU. Tak, Hampumep, eciu
nocieauss nudpa mudpa 1, To 00yyaromMics BHIIOIHAET PacueTHO-TpaPUUECcKyrO
paboty no Bapuanty Ne 1.

[Tpu BBIMOJIHEHUH pacueTHO-TpapuUeCKOM paboThI HE00X0 MO
PUIECPKUBATHCS CIIEAYIOLIEH CTPYKTYPHI:

o TUTYJIBHBIN JIUCT;

¢ BBE/ICHHE;

e pacyeTHas 4acTh;

* 3AKJIFOYEHHUE;

¢ CIIMCOK MCMOJIb30BAHHOW JINTEPATYPBL



TUTyIbHBIA JIHCT SBISIETCS TIEPBOM  CTpAaHUIEH pacueTHO-TpauuecKon
pabotsl. O6pazerr ero odopmieHus npusencH B [Iprnoxennn 1.

Bo BBeaenun coeprxarcs o0ire cBeICHs 0 BbIoJaHeHHo# padote (0,5-1 c.).

B pacderHoii yacTu oOyyarolMiAcsl JOMKEH MOKa3aTh YMEHUE MPUMEHSThH
MaTeMaTUYECKUE METOJIbl PACUETOB, PACCUMTHIBATH HEOOXOJMMBIE JAHHbBIC, JENaTh
Ha UX OCHOBE apTyMEHTUPOBAHHbBIE BHIBOJIBL.

VYcaoBust 3a7a4 B pacueTHOM 4YacTU JOJDKHBI OBITH MPHUBEAEHBI MOJHOCTBIO.
Pemienne 3amau cienyer cOmpoBOXKAAaTh Pa3BEPHYTHIMU pacueTaMH, CChUIKAMU Ha
MaTemMaTuyeckue (OpMyJbl, aHAIM30M M BBIBOJAAMHU. 3aJa4yd, B KOTOPHIX JaHBI
TOJIBKO OTBETHI 0€3 TPOMEKYTOUHBIX BBIYMCIICHUI, CUMTAIOTCSI HEPEILIEHHBIMH.

Bce pacuersl OTHOCHUTENBHBIX TTOKA3aTesied HYKHO MPOU3BOAUTH C MIPUHSATON B
MaTeMaTuKe TOYHOCTHIO BhHUCIEHUI: Ko duimenTs! - 10 0,001, a mpoueHTsI - 10
0,1

Cnenyer oOpaTtuTh 0cO00€ BHUMAaHUE Ha BBIBOJBL, KOTOPHIE JOJXKHBI ObITH
000CHOBaHHBIMH, TMOATBEPKIATHCS TMPEIBAPUTEIBHBIM  aHAM30M  LIUPPOBOTO
MaTepuaa.

B 3akarouenum pacuerHo-rpaduueckoit padorsl (1 c.) B kpaTkod ¢dopme
PE3IOMUPYIOTCS PE3YABTAThl PAOOTHL

[Tocne 3akIIFoueHH s MPUBOJUTCS CIIMCOK JIMTEPATYpPhl, BKJIFOUAOUIUI TOJIBKO TE
UCTOYHUKH, KOTOpble OBLIM HCHOJIb30BAHBI IPU  BBIIOIHEHUH  PAcCUETHO-
rpaduyecKoi paboThl U Ha KOTOPHIE UMEIOTCS CChUIKU B TEKCTE PaOOTHI.

[Ipu onucanuu TUTEpaTypHBIX HCTOYHUKOB HEOOXOIMMO YKa3aTh:

o (haMIINK ¥ MHULIUATTBI aBTOPOB;

o Ha3BaHUE KHUTH, COOPHHUKA, CTATHHU;

¢ MECTO U3JIAHUS;

o U3ATEIBCTBO;

o TOJI M3/IaHUS;

¢ KOJIMYECTBO CTPAHUI] WJIM KOHKPETHbIE CTpPaHMLbl (MTOCIEIHUE B CiIyyae
CCBUIKM Ha CTaThIO UJIM CTATUCTUYECKUI COOPHUK).

CrangapTHblii popMaT onKcCaHHs ICTOYHUKOB MPUBENICH B CIIMCKE JIUTEPATYPhL

3. TpeooBanusi k opopMIeHHIO pacyeTHO-TPadUIECKOii pado ThI

[Ipu  obopmienun  pacueTHO-Tpaduueckolt  pabOTBl  HEOOXOIUMO
PYKOBO/JICTBOBAThCS CIIEIYIOLIMMHA TPEOOBAHUSIMU :

1. O0bem paGoTter - 10-15 crpaHmir TekcTa Ha CTaHIAPTHBIX JIMCTaX
dbopmara A4, HaOpaHHBIX HA KOMITBIOTEPE C MCHOJIb30BAHUEM TEKCTOBOTO PEaKTOpa
WM BPYYHYIO (IIMCBMEHHO), TAOJMYHOTO MPOLIECCOpa WM APYIUX MPOrpaMMHBIX
cpencts (pa3mep mpudTa - 14 myHKTOB, HHTEpBa - 1,5).

2. CrpaHuIlbl JOJDKHBI OBITH IPOHYMEPOBAHBI M HMMETh IIOJS CJICBa H
cIpaBa HE MeHee 25 MM i 3aMeUaHui MPero/aBaTes-KOHCYIIbTaHTa.

3. B Tekcre He TOMKHO OBITh COKpAICHU CIIOB, KpOME OOIICTIPUHSATHIX.

4, Bce mpomexyrodHble JTaHHBIC TMPOBOAMMEBEIX PACUETOB M PE3yJIbTaThl

CICAYCT IPCACTABJIATh B ABHOM BUC.



S. Bce tabauibl IOKHBI UMETh CKBO3HYIO HyMmepaiuio. IlpuBeneHHbIe B
pabote wuttocTparuu (rpadukm, a@arpaMmbl) JTOJDKHBI UMETh TOJPHCYHOYHBIC
MTO/IITUCH.

6. Ornucanue JMTepaTypPHBIX UCTOYHMKOB BBITOJHSIETCS B COOTBETCTBUH CO
CTaHAAPTHBIMU TPEOOBAHUSIMU, PUBEICHHBIMI B TIPEIBIIYIIIEM Pa3eie.

4. Teoperunyeckuii MaTepuaj U NpUMePHI pellleHUs 32124

Marpuupl ¥ onepanyu HaJl HUMH

Cnoorcenue (8blyumanue) mampuy OJMHAKOBOTO pa3Mepa MPOU3BOAUTCS

ITO2JICMCHTHO.

i l=1Lm, j=1n.

C=A+B,c;=4a;+b

Ymnoorcenue mampuysvl HA 4YUCTIO — KaXXIpIA AJICMEHT MaTpulbl YMHOXXACTCA

Ha 5TO YUCIIO.

A= B, q; = Ab,

i

Ymnoowcenue mampuyer Ha mampuyy ONPEACIEHO, €CJIM YUCIO CTOJIOLOB
IIEPBOM MaTpULbl PABHO 4YMCIy CTPOK BTOpPOM Mmarpulipl. IIpousBenenuem

MaTpunbel A Ha B, HasbIBAaeTCs Marpuia C, , JJICMEHThl KOTOPOH

mxn

BBIUHUCIISIFOTCS 10 (hopMy e

3amMeHa KaXJOW CTPOKM MAaTpUIbl €€ CTONOIOM C COXpaHEHHWEM IMOpsiiKa
HAa3bIBACTCSA MPAHCHOHUpoganuem. TpaHCTIOHMPOBAHHAA IO OTHOILIEHHIO K

MaTpHIlE A MaTpuila o0o3HavYaeTCs A'.

IIpumep. Haiitu marpuily C = 2A+ B', 11



-2 3

1-3 0
A=l 1 0| B= .
61 5

-3 1

-2 3 1 6 -4 6 1 6 -3 12
Pewenue. C=2A+B'=2.| 1 0|+|-3 1|=| 2 O|+|-3 1|=|-1 1 |
-3 1 0 5 -6 2 0 5 -6 7

Ilpumep. HailTu Tpon3BEICHUE MATPHIL

1-3
A= 1 0|B=
2 4
-3 1
Pewenue.
=2 8) 4y (21482 -2:(-8)+3:4 4 6
A-B=| 1 O ~(2 4J= 1-1+0-2 1-(-3)+0-4 |=| 1-3|
-3 1 ~3:141-2 -3-(-3)+1-4 | (-1-5
Onpenenurenn

Kaxnoii kBagpaTHOM MaTpulle MOKHO IOCTaBUT B COOTBETCTBUE YHUCIIO,

Ha3bIBA€CMOC onpedeﬂumeﬂejw.

Onpeodenumeb MaATPULIBI 8MOPO20 NOPSAOKA BHIYUCISAETCS IO popMyIie

all a'12

|A| =A, =detA= = a8y —a;,a,.

a21 a‘22

Onpedenumens MaTpULbl mMpembec0 NOPsSIOKA BBIMUCIAETCS IO Npasuny

mpeyeonbHuxoe nim Capproca



8 dp Ay
|A| =A;=detA=a, @, a;|=a,8y85;+ 8,88 +2a,;8,8s
8y 8y Ay

— Q38,83 —ay;8385 — 5,385 85.

Onpedenumens MaTpHULIbl 6MOpP0O20 NOPSAOKA BBIYMCISAETCS OoJee CIOXKHO.

Mo:XHO TPUMEHUTH TeopeMy Jlamnaca.

Teopema Jlannaca. Onupenenurens KBaJpaTHOM MaTpullbl PaBEH CyMMe

MPOU3BENICHUN AJIEMEHTOB KaKOW-MOO CTpOKW (CTosidla) Ha uX anreOpanyecKue

JOTIOJTHEHHS.
|Al=det A= zn:aijA,.j.
j=1

Onpeodenumenv mpeyeonvHou (JMaroHTbHOW ) MAaTPUIIBI PABEH MPOU3BEICHUIO

JuaroHaJIbHbIX SJICMCHTOB.

3-1-1
IIpumep. BeruucianTh onpenenuTesib MaTpuibl A=|-3 1 5 |: a) 0o npaBuily
2-2 4

TPEYTOJBHUKOB; 0) C MOMOIIBIO alire0panvdecKrX JOTOJTHEHHUH .

Pewenue. a)

A=3-1-4+(-1)(-3)-(-2) + (-1)-5-2—(-1)1-2—-3-5-(-2) — (1) - (-3) - 4 =
=12-6-10+2+30-12 =16.

0) Haiinem anrebpanieckre JOMOIHEHUS 3-i CTPOKH.

Ay = (_1)3+l

-1 - 3+2
) 5%(—1)-5—(—1)-1:—4, Ay, = (D)

3 -
3 5ﬂ=—(3-5—(—1)-(—3>)=—1z,

Ass =D~ _3

j =3.1-(-1)-(-3) =0.

Torma no reopeme Jlarutaca

|Al=det A=ay Ay +a;,A;, +a3,A;, =2-(—4) +(-2)-(-12) + 4-0=16.



Panr marpuubt

O0parnast marpuna

KBaapaTHass matpuila Ha3bIBACTCSI HEBbIPOHCOEHHOU, €CIIM €€ ONPE/ICIUTEIb
OTJINYEH OT HYJI.
Obpamnou mampuyer A" I8 MaTPUIlbl A Ha3bIBACTCS MaTpula, s

KOTOpOH CIIPABEIIMBO PABEHCTBO A" - A= A-A™ = E, II¢ E- €JMHUYHAs MaTpULia.

OOpatHas matpuna A oOmpeieineHa  TOJbKO  JUIsl  KBaAPaTHBIX

HCBBIPOKICHHBIX MATPUIT K1 MOKCT OBITH BBIUHCIIEHA I10 (I)OpMy.TIe
1
-1 _ t
A= W(Aj ).

Teopema o panee mampuysl. Panr MaTpuIlbl paBeH MAKCUMAJIBHOMY YHCITY €€

JMHENHO-HE3aBUCUMBIX CTPOK MJIM CTOJIOIOB.

Ilpumep. HaiitTn matpuily, oOparHyr K MaTpHUIIe

2 1-1
A=|5 2 4/|.
7 34
Pewenue.
2 1-
I cnocob. Haxonum ompenenurenb Marpulbl |Al=5 2 4/=-1%0. 3HauuT
7 34
MaTpuIla UMeeT 0OpaTHYIO.
2 1-11 00

(AE)=[5 2 4/0 1 0
7 3 40 01



10

[IpubaBuM K sJIeMeHTaM 2-ii CTPOKU, YMHOXEHHOM Ha 2, 3JEMEHTHI |-ii

CTPOKHM, YMHOXXE€HHOM Ha -5, a K 3JIEMEHTaM 3-i CTPOKH, YMHOKXEHHBIM Ha 2,

DJIEMEHTHI |- CTPOKH, YMHOXKEHHBIE Ha -/. [lomyunm

2 1-11 100
0-1 13-5 2 O
0-1 15/-7 0 2

K anemenTtam 3-if cTpoku NprOaBUM 3IEMEHTHI 2-ii CTPOKHU, YMHOXEHHBIE Ha -

1.
2 1-11 100
0-1 13-5 2 O
0 0 2(-2-2 2

K 1-# c1tpoke, yMHOXKEHHOM Ha 2, mprubaBuM 3-10, a K 2-i1, yMHOXKEHHOM Ha 2,

3-10 CTPOKY, YMHOXKEHHY0 Ha -13.

4 2 0 0-2 2
0-2 0] 16 30-26
0 0 2|-2-2 2

Ci1ouM 351eMeHTsI 1-ii U 2-i CTPOK.

4 0 0 16 28-24
0-2 0] 16 30-26
0 0 2/-2-2 2

[TonenuB 1-10 cTpoky Ha 4, 2-10 — Ha -2, 3-10 — Ha 2, cIpaBa OT YEPThI OITYUUM

MaTpHUIly 0OpaTHYIO 17151 UCXOHOM.

4 7 -6
A'=|-8-15 13
-1 -1 1

[IpoBepsiem MpaBUIIBHOCTH BHIYUCIIEHUH TIO (hOopMyIie
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AT A=A-A'=E.

2 cnoco6. Haxonum anredpanyeckue JTOTIOTHEHUS BCEX JIEMEHTOB MAaTPHIIBI.

2 4 54 5 2

=(-1 1+l :_4’ = (=1 142 :8, = (=1 1+3 :1’
Au<)34‘ %()74‘ Als()?s‘
A . 2— N 21

A21 :(_1)2 13 :‘:_7, Azz :(_1)2 27 41‘215, Azs :(—1)2 37 3‘21,
1- 2~ 21

— _1 3+1 :6, — _1 3+2 :_13' — _1 3+3 :_l.
A31()2:‘ A32()541‘ Aas()52‘

[osicTaBuM HaliIeHHbIE 3HAYEHHUS TOMOHEHUH 1 ONpeIeMTeNs B QOpMyITy
1
1 t
AT = w('% f

[Tonyunm

4 7 -6
A*=|-8-1513|.
-1 -1 1

Cucrems! JIMHEHHBIX aJIredpanyecKux ypaBHEeHUH

Cucmema M nuHelunbixX lel2€6pa1/l'{€CKl/DC ypaeHeHuL? ¢ N HeuzsecmMHbIMU UMEET

BUJT

apX, +a,X, +..+a,Xx, =b,

1n*n

Ay X, + 85X, +. 3y, X, =D,

2n*n

a, X, +a,,X, +..+a,,.X, =b_,
e a, -KO3(PULMEHTHI IPU HEU3BECTHBIX, b - CBOOOHBIE YJIEHBL

OcHoBHbIMU MeToamu petienust CJIAY sBastorea meroa ["aycca, MATpUUHBbIA

meTon 1 npaBuiio Kpamepa. Meton [Maycca mpumenum amist petenus igroooi CIIAY,
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B TO BPEMs KakK MCTOI KpaMepa u M&TpH‘-IHBIfI MCTOA MOTYT OBITH MCIIOJIE30BAHBI

TOJIBKO YT PELICHUS] CUCTEM C KBAJIPATHOW HEBBIPOKICHHOW MAaTPULICH.

Jna pemenuss memodom laycca COCTAaBISAIOT PACIIMPEHHYIO MAaTpPUILy
CUCTEMBI, KOTOPYIO 3aT€M C IMOMOUIBIO AJIEMEHTAPHBIX MPE0Opa30BaHUI TPUBOIAT K
cTyneHyaToMy BUAY. 110 momydeHHOM MaTpulie BBIIMCBHIBAIOT HOBYK) CUCTEMY H

pemaror ¢ MCTOAOM UCKITFOUCHH ST TICPCMCHHBIX.

Pemenne cucrembl mampuunviM  MemoooM WU MemoooM 0OpamHou

mMampuysl onpeaensiercs no popmyJe

1lo ghopmynam Kpamepa :

ra€ A- onpcacinuTCIib CUCTEMEI, Aj' OIpCaACInuTC/Iv, ITOJTYYCHHLBIC U3 OIIPCACIIMTCIIA

CHCTEMBI 3aMEHOM |-TO CTOJIONA Ha CTOJIOCI] CBOOOIHBIX YICHOB.

Ilpumep. Penuts CJIAY: a) MaTpuunbiM MeTOI0M; 0) MeTogoM Kpamepa; B)
meronoMm ["aycca
X, + X, + Xy =3,
2%, — X, + X5 =2,

—3X, +2X, + X; =0.

Pewenue. a) Marpuiia cucreMbl UMEET BU /T

>

Il
w N

N

1
1
1

N -
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X, 3
X=| X, |- cTon0eI HeM3BECTHBIX, B=|2 |- cTo)I0CI CBOOOHBIX YICHOB.
Xq 0

OmnpenemTensb cUcTeMbl A = -7 # 0. OOpaTHast MaTpuIa
. 3-1-
At=Z| 5-4-
7
-15 3

2
1

[To popmymne

CrnenoBatenbHO, X, =1, X, =1, X, =1.

0) Beraucium BcmoMoraTeNibHbIE OMPeIeTUT eI

311 131
A =[2-1 1|=-7, A,=| 2 2 1=-7,A,=| 2-1 2/=-7.
0 2 -3 0 ~3 2
A, -7 A, -7 A, T

B) Brmuiiem pacimpeHHy0 MaTpuily CHCTEMBbI

1113
2-1 1)2].
-32 10

[IpuBenem ee k cTyneHyaToMy BUIy. s 3TOro npubaBuM K 31eMeHTaM 2-id
CTPOKHM 3JIEMEHTHI 1-ii CTPOKH, YMHOEHHBIE Ha -2, a K 3JIEMEHTaM 3-U CTPOKH —

AJEMEHTHI |-l CTPOKH, YMHO>KEHHBIE Ha 3.
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11]3
~3-1|-4
54|09

113
-3-1|-4
0717

PacumpenHast maTpuna npuBeeHa K cTylieH4yaToMy Buay. CooTBeTCTBYIONIAs

el cucTeMa UMeeT BU ]
X, + X, + X3 =3,

—3X, — X3 =4,
Xy =1.

o 7
W3 mnocnenHero ypaBHEHMs HalJIeM x, :7=1, U3 BTOPOTO ypaBHEHHUS

4-%x, 4-1
Xy = : :Tzl, U U3 TIEPBOTO X, =3—X, — X, =3-1-1=1.

BekTopHas anredopa
Onepauun HAX BEKTOpaMHu

CxaJjisipHo e Ipo u3Be/IeHNe BEKTO POB

Bexmopom Ha3bIBAIOT HAMPABJICHHBIA OTPE30K, KOTOPHI MOKHO IEepeMeIaTh

napajieibHO caMoMy ceOe.
BekTtopsl 3, b Ha3BIBAIOTCS JIUHEUHO-HE3A8UCUMBIMIU, ECTTA Aa+ /125 =0
< A4, = 1,. B IpOTUBHOM cCily4yae, OHH JIMHEWHO-3aBUCUMBL

Junoti (mooynem) eéekmopa Ha3bIBaeTCs NJMHA OTpPE3Ka, HM300pa)aroliero

BekTop. [mmHa d(x,y) onpenensercs o GopMysie a = /x> +y? .
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BGKTOpBI Ha3bIBAXOTCA KO/LMUHeApHbIiMU, CSCIIN JICKAT Ha OI[HOﬁ HpHMOﬁ HNJIM Ha

IMapajlICIIbHBIX ITPSAMBIX.

BCKTOpBI HAa3bIBAIOTCA KOMNIAHAPHbIMU, CCIIA JICIKAT B OI[HOI‘/JI INIOCKOCTHU HUJIN

B ITapaJIJICIIbHBIX ITJIOCKOCTAAX.

JInHelHbIMU ONEpaALUAMUA C BEKTOPAMMU SIBJISAIOTCS:

1) chaoxeHHe: a+b = (X, Y,,2,) + Xy, V51 2,) = (X + Xy, Yy + Y0 2y + 2,)
2) YMHOXEHHE Ha YHCIIO Ad = A(X,, Y,,Z,) = (AX,, AY,,AZ,).

VTribl HakJI0OHA & K OCsIM KOOpAWHAT HA3bIBAKOTCA HanpaeiAouumu

KOCuHycamu.

X y z

coSq =—————,00Sf =——2——,C0S ) = ———,
2 2 2 2 2 2 2 2 2
X2 +yi+z VXZP+yi+z X +yi+z
puIeM
2 2 2
COS“ ¢ +Cco0S” f+cos” y=1.
lIpoexyueu eexmopa & Ha OCb | HA3bIBAETCS YK CIIO
18,8 = [a|cos g,
IJI€ ¢ - YroJl HaKJIOHa BEKTOpa & K ocH |.
Cransipnvim npoussedenuem a,b Ha3pIBAETCS YHCIIO
(3,b)=a-b :|a|-\6\-cos¢.
B xoopmHatHOlM dopme

@, 5) =a-b=xX,+Vy,Y,+22,.

Veon mexcoy eexkmopamu a,b onpenensiercs mo hopmyJie
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jabli
(=

CoS@ =

Qy

o

IIpumep. Haiiti yiuHy d =8 +b +C U passoxkuTh €ro 1o ,b, ecin
a=(3-1),b=(@1-2),c=(-11).

Pewenue. Haiinem koopmuHatel d =3 +b +¢ = (3-1) + (1L,-2) + (-1,1) = (3-2)..

JlniHa BeKTOpa d = |/x? + y? = /3% +(-2)? =+/13.

Pa3jgoxuTh MO &, b- 3HAYMT, MPEACTABUTL B BHAE d=c-a+pS-b. s

OIIpelCICHUS ¢, [, 3alUIICM B BUJIC

)15}

|§|=4,‘5‘:3,¢:3

a-3-D)+4-1-2)=3-2)

30+ =3,
—a-28=-2.
P 4 3 T 4 — 3 "
CIIMB CUCTEMY, IOJYYUM o =gﬁ =z TO €CTh d =§a+§b'
IIpumep. HaiiTu yrom Mexmy BekTopaMd  da+b H a-b, ecm

T

a+b)@-b) G

Pewenue. COS¢=‘§+5‘-‘§—5‘_ —
\/|a| +2(a,b) +]p| -\/|a| ~2(a,b)+]p

‘2

4% _3? 7

\/42+2-4-3-c037§+32 .\/42—2-4~3-cos73f+32

=

Bekro PHOC U CMCHIAHHO € ITPOU3BEC/ICHUA BCKTOPOB
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Bexmoprhvim npouszéedenuem a,b Ha3bIBAETCS YHCIIO
2. 6]=axb = a] [p| -sin.

B xoopmmnatHo# hopme

X2 Y2 2

IInowaoe napamenozcpamma, TOCTPOSHHOTO Ha BEKTOpPaX & W b paBHa

MOAYJIIO UX BCKTOPHOI'O IIPOU3BCACHM .

-

IInowads mpeyzonvhuxa, TOCTPOEHHOTO HAa BEKTOpPaX d W b paBHA MOIOBHMHE

MOIYJIA UX BCKTOPHOT'O IIPOU3BCACHU S

Cmewannvim npouszseedenuem a, b, ¢ Ha3bBACTCS YHCIIO

Xl yl Zl
abC=|x, Yy, z,|.

X3 Y3 Z3

Obvem napannerenuneda, TOCTPOEHHOTO Ha a,b,€, paBeH MOIYIIO MX

CMCIIAHHOI'O ITPOU3BCACHU .

—

IIpumep. Haiit BexTOop d, OPTOrOHANBHBIA &= (1,2,3),b =(-7,0,2), I

KOTOPOTO CKaJISIPHOE MpOU3BEACHHE ¢ € = (1,1,1) paBHO 3.

Pewenue. VickoMblil BekTOp KommHeapeH axb. ClieoBarenbHO, OH paBeH
A(@xD).
i ok
6.6]=axb=| 1 2 3 =(4-2314).
7.0 2

Torma d = (44,-2341,142).



G.c=42-1-23114+142 1= 51 =3 A= -S> g = (—13 69 _ﬂ%)

5 5'5" 5
5. 3ananus pacuéTHo-rpaduyeckoii padorbl Nel.

3ananmel. /lansl Matpuiisl 4 u B. Halinure matpuiy C.

(2 3 5} (1-2 1]
1. A= B= ,C=2A+3B.

1 2-4) 4 3 2
7 4 -1 4
2. A=|0-3|B=| 1 2| C=3B-2A.
1 2 6 3
4 1-3 6 1 3
3. A=|2 0-4|B=|0 3 0, C=3A-B
0 35 1-4 1
9-11 6 3
4. A=|7 -3 || B=|0 2| C=A+2B.
0 -2 1-8
5 1
-2 1-5 .
5. A= ' B=|3 0| C=2B-A".
4 3-2
4-2

—4 2-1 0 -2 1
6. A=|-1 0-2|B=|5 1 3| C=(2A) +B.
310 2 01

3-1
210 t
7. A=|6 8|,B= ,C=A+28B,
~7 1-2
0 3
—2 1 6 3
8. A=| 5-7||B=[0 2| C=2A"-B!
4 3 1-8

18
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-3 2-11 -2 =21
9. A=|-1 2-2 ||B=|1 1 18 | C=(12A)' -B.
3 1 17 2 01
2-16 6 3
10. A=|6 -3 [[B=|10 2|,C=A+15B
0 -2 1-8

3ananue2. Haiigute npousBeicHue MaTpull A-B WM 3HAYEHHWE MarpuyHOIO

MHorowieHa. CyIecTByeT Jii MMPOU3BEICHUE B - A?

1-2
1. A=1 -1 2),B=|4 3|.
5-1
2. A=(1 2 3,B=| 1
3
12 3-2
3.A= . B=
11 1 4
311 1 1-1
4. A=[2 1 2|\ B=|2-1 1}
12 3 10 -1
-2
5 A=(-4 34 3),B=|14
3

6. f(x)=2x*-5x+3,

i)

7. f(x)=3x"+2x-5,
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8. f(x)=x*-7x"+3,

< N O

12x% +5x + 3,

9. f(x)

6 3 5 37-11
~10 1) 12 4 )

|

3ananme3.BoruuciMTh ONpEaCTIUTEb.

%.

1 01

1

1

1.12-1

2. 12 1 2.

3. 12-1

o ¥ ;o

- O ™M

< N O
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A. Cnuenatite

3ananmne4. Haiimute oOparHyr0 Marpuily [Uisi MaTpPUIIbI

- - - 4 «H ©
. - 4 - © a4 O N O
" — N < O o) < 4 O WO
n O < < ™ < <4 o — - m -
— — ™ - O o Mm <
13A_w N e — 9~ < o N 4 ¥ 0w N — O
— Mm MmO o
© O o — ¥ ~ « - ™M ™m O o a4 O O
— 4 ™M o . S
o : MmO 4 N o0 ()} b
O .
N~

IPOBEPKY.

— N g

N -+ o

AN NN
I



22

R \-J
\Il .
7« — o ¥ © o ™
_ © — M 4 N |
™~ o o ™ PN
_ N O —1 o « | |
- o - o ™ n o
| - I ™ N — | |
Il Il Il Il Il
< < < < <
o\ ™ < o ©

1 3-1 2
2-1 3 5
110-6 1

7.A{

1111
1 212
3131
0110

; {

].

-1-2 3
13 3-1 2

8 3-8
20-1 0

].

2-12 8 5
110-6 19

|

10. A



23

3aganueS. Pemuth cucreMy JUHEHHBIX anreOpanyecKux ypaBHEHUI Tpems

crioco0aMu:
-MetoaoM [ 'aycca

-1io gpopmynam Kpamepa

-CpCACTBAMH MAaTPUIHOI'O NCHU CJICHU S

X+Yy+2z2=-1 X+3y+4z=3,

1. {2x—y+2z=-4, 2.02x-y—-1=1,
4x+y+4z=-2. X+2y+3z2=5
2X—4y+17=3, X+3y—z=4,

3. ix=5y+3z=-1, 4.3-x+2y+3z=12,
X—y+z=1. 2X+y—-z=1.
SX—-y+1z=-17, 4x-y—-7=-3,

9.4x-3y+2z=-11, 6.<x+3y+3z=-4,
2X+y+2=0. —X+2y—-z=5.
3X—y+1z=-16, X—y—-2=-3,

7.42x -3y +2z =-11, 8.ix+2y+3z=-4,
2X+Yy+z=0. -X+2y-z=1.
X+y+z=-1 X+y+4z =1,

0. 16x—y+2z=-4, 10.42x+y—-z=1,

2X+y+4z=-1. X+2y+3z=5

3ananme6. Haittu muHeliHy0 KOMOUHAITNIO BEKTOPOB.
1. 35+4b—¢, e a=(4,1,3),b = (1,2, 2), € = (10,8,1).

2. 24+3b+4¢, e d = (1,2,0), b = (2,1,1), € = (-1,1,-2).

3. (a,b)c+3(b,c)b, rae a =(4,1,3), b =(1,2,—2), € = (10,8,1).

4, 43+190 - €, TIE & = (2, 4,3),b = (10,—5,— 2), € = (187,8,).
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5. 183 +3b + 7€, rme d = (-6,2,0), b = (54,1,1), € = (-90,1,-2).

6. (a,b)c +13(b,c)b, re a = (45,—9,3),b = (1,2, 2), € = (131,9,1).

7.133+6b—C, rae a=(-10,1,9), b = (1,7,— 2), € = (10,5,1).

8. —53+4b +4¢, rue d =(-7,2,0),b = (-5,1,1), € = (-1,1-2).

9. 2(a,b)c +7(b,6)b, r1e a = (4,—8,3), b =(90,2,— 2), € = (10,8,1).

10. 143 +19b — ¢, T1€ & = (—4,— 4,3),b = (113,-5,— 2), ¢ = (17,3,1).

3ananme]. HaliTu ckanspHOe NpOoU3BEICHUE BEKTOPOB U YTOJI MEKTY HUMU.

1. a=(0,4,-3),b =(-1,2,2).

N

. a=(21-2),b =(0,—2,-3).
3.da=(413),b=(2-2).

4. a=(12,0),b=(211).
5.a=(413),b=(2-2).

6. a=14,-7),b=(-122).

7. a=(10,1,-5),b = (3,— 2,-3).
8. a=(-14,11,3),b =(3,2,-2).
9. a=(13,2,0),b = (24,1,1).
10. a=(51,1,-3),b=(12,-2).

3ananue8.

1. anbl Toukn A(2,-1,4), B(4,0,2). Halitn MOysb M HAITPaBJICHUE BEKTOPa AB
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2. Haittu \za+36 , eCIM 4 = (1.5,0,— 4), b = (0,0,4).

3. IIpu KaKoM 3HaYEeHUH n BEKTOPHI & = (3,-2,1) U b = (n,4,0.5) OPTOrOHAJIBHEI?

4. Haiitu (¢,d), ecmn c=5a+b,d=4a-b,[a=2[b)=3 a yrom wmexuy

BEKTOpaMU 4 U b 120°.

5. Berancmts |¢|, ecmm ¢ =5d-2b, [a] =3, ‘5‘ =4, a yroJ MeX1y BEKTOpaMi d U
b 60°.

6. Beraucmmth (5—6)2, eci [ = 2¢/2, ‘5‘ =4, a yroJl MeXTy BEKTOpaMHU d U b

135°.

7. Hawtm BHemmHHMM yrol B B TPEyrojdpHuUKE ABC, ecim
A(2,~1,4), B(4,0,2), C(2,—3,1).

8. Haiitu yron Mexay Bekropamu d+b m a-b, ecmu |a =1, ‘6‘:6, a yrom
MEKy BEKTOpaMM a M b 60°.

9. Haiitu ¢=24,d=b-4ac], ‘d‘ d2,(c,d), yroa Mexmy BeKTopamu ¢, d, eClM

a=(2,-1,-2),b =(8,-4,0).

10. TlocTpouts mnapamwienorpaMm Ha BeKTopax OA=(110),0B =(0,-3,1).

OnpenenmTh THATOHAIN U UX JITTMHEIL.

3ananue9.

1. Beruncimts [E,J J, ecim
c=a-3b,d=-2da+b,a=(-10,3),b =(112).

2. Haittu ‘[E,E], ecim 6:46—25,5=—é+35,|a=‘6‘:2, a yroa Mexmy

BEKTOpaMH 4 U b 30°.
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3. Berumcmts IJI0I0aab TPEYTOJIbHUKA ABC, eCci
A(2,-2,3), B(-3,-6,0),C(4,-3,-1).

4. Jlexar au Touku A(2,-1,-3), B(-4,1,-2),C(0,-6,3), D(-12,-2,5) B OJHOHU

IJIOCKOCTHU?
5. JIexat ma Touku A(1,-2,3), B(0,1,0), C(1,2,-1), D(4,-1,7) B OJHOM IJIOCKOCTHU?
6. HaiiTu cMemaHHoe Ipou3BeICHUE BEKTOPOB a= (2,-2,6), b= (-6,6,3),
fi=(3-25) .

7. Halitu o6bem Tetpasapa ABCD, BBICOTY BP, IUIOLIAM TpaHeW TeTpaspa,
ecau A(1,-3,—5), B(=1,2,—4), C(0,0,— 2),D(-6,-1,— 2).

8. Haitftu o06bem Tetpasapa ABCD, BBICOTY BP, MEAMAHbI TpaHEH, IUIOIIAIN

rpaHeii TeTpaspa, ecim A(2,-1,2), B(5,5,5), C(3,2,0), D(4,1,4) .

9. BbluncnuTh MJIOMIAAb TapajieiorpaMma, MOCTPOGHHOTO Ha BEKTOpax

a= 56 + Za, b :B—Ba , JUIMHBI TAAroHaJel mapasuiesiorpaMma, yrojd MExKIy au B, Hu

10. Berumciuthe 00BEM MMapajuICJICIIMIICd, IIOCTPOCHHOI'0O Ha BCKTOpPaX

oy

— 63 +10b,

Ol

=33 -6b, f =3a—6b,[a|=1, ‘5‘ = 2, a yroJI MeKTy BeKTopaMu 4 U b 135°.

3ananmel 0.

1. Hamucath ypaBHEHHS BBICOTBL, MPOBEJACHHOM U3 BEPIIMHBI A, U MEIHAHBI,

MIPOBEACHHOM M3 BEPILMHBI B, TpeyrojibHuKa ABC, ecinu A(-1,-5), B(3,—-1), C(L,-2).

2. Hanucatp ypaBHEHME CTOPOHBI KBaapaTa ABCD, €ciiM 3aJaHbl KOOPAUHATHI

JIBYX €T0 CMEKHBIX BEpIIUH A(l,—-1), B(-3,3).
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3. Hammcarp ypaBHEHUE MPSAMO, KOTOpas MPOXOJUT 4epe3 TOUKY A(8,6) u

o0pasyeT ¢ KOOPIUHATHBIMU OCSIMH TPEYTOMBHHUK ILTOMAAbI0 12.

4. BeluMCIUTh paccTOSIHUE OT TOUKH A(5,4) 0 TPSMOM, MPOXOISAIIECH depes

TOYKU B(1,-2), C(0,3).

5. Hammcarp ypaBHEHMS NMPSAMBIX, TPOXOAAUIMX Yepe3 TOUKY A(L4), OJHA U3

KOTOPBIX NapaJuIeNibHa, a Ipyrast NEepPIeHaMKYIApHaA IPSIMOA —2X +5y —2 = 0.

6. Hanucatrs ypaBHEHHE MpPAMOM, KOTOpas MPOXOAUT 4Yepe3 TOUKy A(-1,5) U

TOYKY IIEPECCUYCHU A NPSAMBIX 5X+3y—-1=0 H 4X+5y+7=0.

7. Hammcath ypaBHEHHE IIJIOCKOCTH, TPOXOMAINEH depe3 TOuky A1l 2),

MEPICHANKYJIIPHO BEKTOPY AB, eciau B(-1,2,3).

8. HamucaTh ypaBHEHHE IUIOCKOCTH, MPOXOJAIICH depe3 Touky A(-1,2,—3)

MapaJICIIbHO MJIOCKOCTH, 3aIaHHOW YPAaBHEHUEM 4X + Yy — 2z +2 = 0.

9. Hammcarb ypaBHEHHE IJIOCKOCTH, MPOXOASINed uyepe3 TOUYKy A(l,-13) u

OTCCKaIOHICI\/JI Ha KOOPAWMHATHBIX OCAX PABHBIC OTPC3KMU.

10. Haititu yroiai MCExKay - IUIOCKOCTSMH, 3a/TaHHBIMA  YPaBHCHHSIMU

x—\/§y+z—l:0 U x+\/§y—z+3:0.

6. Kpurepnu oueHku pacueTHoO-rpaduueckoii padoThl U TUIIOBBIE O IH0 KU NPH
ee BbITIOJTHCHUM.

[Ixana oreHUBaHUA Kpurepun oneHrBa HUst

«OTm4a HO» 00y4Jaromuiics sICHO M3JI0KUII YCIOBHS 33714, PEIIeHUss 000C HOBAJ

«XoporIo» 00y4Jaromuiicst SICHO M3JIOKWI YCJIOBUS 3a7ad, HO B 00 OCHOBa HUU
pEeLIeHNI UMEIOTCSI COMHEHUS;

«Y 10BJIETBOPUTEJIb HO» oOydJaromuicst M3JI0XKWI pellleHHe 3a7ad, HO B PEIIeHUM €CTh
OIIOK 1

«HeynoBnerBopurenasbHO» o0yyaroluiicss He ysICHWI YCJIOBUSA 3a/1a4, pelieHus He 000c HOBaJI,
1100 He cian paboTy Ha TPOBEPKY.
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IMPOABJICHUAX, OTHOCAIIHUXCA K y‘IC6HOMy,

Hay4HOMY u TEXHOJIOT 14ECKOMY
HAaTIPaBJIC HUSM, BKJIIOYas IIPOLECCHI
IIpenoJaBaHus, KOHCYJIbTUPOBAHUA,

WCCJICIOBaHMS, Pa3pabOTKH  WHKE HEPHBIX
peleHul, BKIItoYas He()Tera3oByro0 OTpacib,
TpaHchepa TEXHOJIOT Ui, OKa3aHUs
IITUPOKOTO CTIEKTpa 00Pa30BaTEIIbHBIX YCIIYT,
obecrnieueHUs CBA3CH ¢ OOIIECTBEHHOCTHIO,
IIPOM3BOACTBOM, HAYKOM W HHIErpalud B

Hay4Has NeKTpoHHast O ubnmoreka Elibrary
http://elibrary.ru/

MEKIYHApPOAHOE  Hayd HO-00pa30BaTEIbHOE
IIPOCTPAHCTBO.

CBOOOJIHBI 1 JOCTYTI

Hayunas ANEKTPOHHAS O6ubnoTexa
eLIBRARY.RU - 310 KpynHeHmmuit
poccuickui nH(OPMAITMOHHO-

aHAJIUTMYECKUN TMopTal B O0JIACTH HAYKH,
TEXHOJIOTHH, MEIUIMHBI W 00pa3oBaHUs,
conepkaniuii pedepaTbl U MOJTHBIE TEKCTHI
Oonee 26 MJIH HAydyHBIX CTaTe W
NyOJIMKaui, B TOM YHCJE JJIEKTPOHHBIC
Bepcun 6Oosice 5600 poccHilcKuUX HAydHO-
TEXHUYECKHX JKyPHAJIOB, U3 KOTOPBIX Oomee
4800 >KypHaJIOB B OTKPBITOM JIOCTYIIE
CBOOOJIHBI 1 JOCTYTI

«Poccuiickoe
pecype] -

®DenepalibHbI i1 rnopran
o0pa3oBaHue» [ DIEKTPOHHBI I
http //www.edu.ru

e nepanbHbI A nopran «Poccuiickoe
0o0pa3oBaHME» — YHUKaJbHbIH WHTEPHET-
pecypc B chepe oOpa3oBaHUSI U HAYKML.
ExeiHeBHO MyOIMKYEeT caMble aKTyallbHble
HOBOCTH, aHOHCHI COOBITHI,
MHPOPMALIMOHHBIE MaTepuabl TUIS
LIMPOKOIO Kpyra uuraresneil. ExxeHenensHo
Ha MOpTaJe Pa3sMELAIOTCsS SKCKIHO3MBHbIE
MaTepuaibl, HUHTEPBbIO C  BEAYLIMMHU
CIELIMaJINCTaMHU - ieJ1aroramMmu,
NICUXOJIOTAaMH, YYEHBIMHU, PpEIOPTaXH U
AQHAJINTUYECKHE CTaTbU.
Yuratenu TIOJTY4ar0T
HOpPMAaTHUBHO-IIPABOBOU

JOCTYII K
6aze cepsl



https://e.lanbook.com/journal/issue/314991
http://www.ac-raee.ru/
http://elibrary.ru/
http://www.edu.ru/
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9. IlIpodeccronansHast 6a3a JaHHBIX H
MH(OPMAIIHOHHO-C IPABOY HBIC CHCTEMBI

Nudopmanms o nmpaBe COOCTBEHHOCTH

(pPEKBU3UTHI JOTOBOPA)

o0pa3oBaHus,

caMbIMU pa3Tud HBIMU
cepBUCaMH —  TaKUMU,
TECTUPOBAHUE, OIPOCHI

TEMaM U T. 1.

OHHM MOI'YyT IIOJIb30BaTbCA

II0JIE3HBIM U
KaKk OHIaWH-

10 aKTyaJIbHbIM

Ha3Banue Cokpaménno | Opranuzanuonso- | Orpacab (06sacts | OpunnaabHbI
OpraHu3anuu ¢ Ha3BaHue npasosasi gpopma JesiTe JIbHOCTH) i cailT
POCCUUNCKU | PocCHUO HeTpaBHUTEabCTBeHHOEe | TBopueckuii Coro3 | http://rusea.info
51 CO103 , HE3aBUC UIMOE | 00IIECTBEHHBIX
Hay4 HbIX u 00IIIECTBEHHOE HAy4YHBIX, Hay4YHO-
WHKE HEPHBIX 00Bbe/TMHE HUE TEXHUYECKHX,
00IIIeCTBEHHBIX WHXE HEPHBIX,
00'beTHHE HUI AKOHOMHMYECKUX
00beJUHE HUH,
SIBJISTFOIITFIXC ST
IOpUIUIECKUMU
JIUIAMH,
CO3JaHHBI A Ha
OCHOBE OOIITHOCTH
TBOPYECKUX
po hecCHOHAIb HBI
X HMHTEPECOB
YYEHBIX,
WHXE HEPOB u
CMEMATUCTOB  JUJIS
peamm3anuy OO0IIHX
nenei v 3amad.
Poccuiickuii PCHU OG6repoc cuiicKast 3ammra obmux | http://poccuiickuii-
COI03 UHKEHEPOB oO011ec TBEHHAS UHTCPECOB U | COI3-
OpraHu3anys ,Z[OCTI:I)KGHI/IH YCTaBHbBIX I/IH)KGHQQOB.QSI}/
«Poccwuiickuii coros | 1M
HUHKEHEPOB» (nmamee 0O IHHBIINCA
TpaxaH,
umenyemas  «Coro3») 0Cy MECTBIAIONHX
SABJIACTCA OCHOBAHHBIM CBOIO JICATEJILHOCTh HA
Ha WICHCTBE | teppuTopuu 6oJee
00111eC TB EHHbIM HOJOBHHBL  CyObEKTOB
00BEIMHEHUEM, Poccuiickoit
cosmanHeiM B (popme | Peneparmm

00I1IeC TBEHHO
OpraHU3aIH



http://rusea.info/
http://%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%81%D0%BE%D1%8E%D0%B7-%D0%B8%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%BE%D0%B2.%D1%80%D1%84/
http://%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%81%D0%BE%D1%8E%D0%B7-%D0%B8%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%BE%D0%B2.%D1%80%D1%84/
http://%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%81%D0%BE%D1%8E%D0%B7-%D0%B8%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%BE%D0%B2.%D1%80%D1%84/
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NNPUJIOKEHMUE 1

MMWHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHHUSI POCCUIMCKOM ® EJEPAIIMA
@ EJEPAJIBHOET'OCY JAPCTBEHHO E ABTOHOMHOE OBPA3OBATEITBHOE YUPEXK/IEHUE
BBICILIEI'O OBPA30OBAHMS
«MOCKOBCKHWI NOJIUTEXHWY ECK M1 Y HUB EPCUTET»
YEBOKCAPCKHUIA MTHC TUTY T (® WINAJI) MOCKOBCKOTI'O MOJUTEX HIUYECKOI'O YHUB EPCUTETA

Kadenpa UudopmManmo HHLIX TEXHOJOTHH, DJIEKTPOIHEPTeTHKH U CHCTEM
VIIPABJICHUS

PACUETHO-TPAOUYECKASA PABOTA

no aucuumianae KMATEMATHUKA»

HanmeHoBaHME TEMBI

BeimomHui: cryieHT  Kypca
3a04YHOT'0 OTAEICHUS
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