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Pabouasi mporpaMma cCOCTaB/ieHa Ha OCHOBAHWMM YyueOHOrO TulaHa OCHOBHOMU
ripodeccroHanbHOM 06pa3oBarenbHOM rporpaMmMbl 23.03.03 OKcriTyaTalusi TpPaHCIIOPTHO-
TEXHOJIOTUUECKUX MalllMH U KOMIUIeKCOB Tipoduab CepBHUC TPaHCIOPTHBIX U
TeXHOJIOTUUECKUX MallliH W o0opygoBaHus (HedTenoObiua), 0700peHHOr0 yueHbIM
coBetoM bupckoro dbunuana YPpumMckoro yHHUBepcUTeTa HayKU U T€XHOIOTHH (TTPOTOKO/
Ne7 ot 27.02.2026 ) 1 yTBep>KJjleHHOT0 AvpeKkTopoM bupckoro dunumana 27.02.2026.

3aB.Kadenpori Kacdepbl BbICIIEN MareMaTUKU U _nodnucaHo DIIIT UynuHos B.B.
(bU3MKU  (HaumeHosanue — kagedpbl  paspabomuuka

npozpammnl)

Pa3paboTurik rporpaMmbl noonucaxo ST Ycmanos A.C.
PykoBoguTe/b 06pa3oBaTeIbHOM MPOrpamMMbl noonucaxo ST benasckas NLA.




1. Henp pucuumiuebl. [lepeyeHb NMyIaHUPYeMBIX pe3y/IbTaTOB O0ydeHHsT IO
AUCLIUI/IMHE, COOTHECEHHBIX C MJ/IAaHUPYeMbIMHU pe3y/IbTaTaMH OCBO€HMSI OCHOBHOM
npodeccnoHaTbHON 00pa3oBaTe/IbHOM MPOrPaMMbI

1.1. Iles1b AUCHUIIMHBI

Llenb w3yueHWs [OUCLMIUVIMHBL: (DOPMHUpOBaHHWE 3HAaHMM OCHOB MaTeMaTUuUeCcKOro amnrapara,
pa3BUTHe YMeHWM U B/afleHHWH B pelleHWH TeopeTUUYeCKHX M INMpaKTUYeCKUX 3ajau, CaMOCTOSTebHOrO
V3yUeHHUsl MaTeMaTh4yeCcKor JIMTepaTypbl, (GOpMYy/IMPOBaHUS 3a/jlaul HA MaTeMaTHUeCKOM SI3bIKe, HaBbIKOB
MaTeMaTU4eCcKOro MCC/Ie/IoBaHUs TIPUK/IQJHBIX TIpo0sieM W TMpuMeHeHHsi 0a30BOrO0 HMHCTPyMeHTapusi
MaTeMaTHKH{ /i pelleHrs TeOPeTUYeCKUX U MPaKTUUeCKUX 3a/lad B MpoQeCcCUOHAaIbHOU [1esiTeIbHOCTH
yuuTe/Isl TEXHOJIOTUU

1.2. IlepeueHs MJIAHUPYEMBIX Pe3y/IGTAaTOB 00yuJeHHUsI M0 AUCLUILINHE, COOTHECEHHBIX C
IJIAHUPYEeMbIMH pe3y/IbTaTaMH 0CBOeHHUsI 0CHOBHOM npogdeccuoHaIbHOM 00pa3oBaTe/IbHOM
NpOrpaMmsbI

Tabnuiia 1. — Pe3ynbTaThl 00yUeHUs 110 JUCLUTUTAHE

[Tnanupyemsle pe3ysbraThl 0cBoeHUs | Kofi 1 HariMeHOBaHMe UHAMKATOpa [JOCTHKeHHUs] KOMITeTeHLIWY,
OCHOBHOM npodeccroHa/IbHON 3aKperuiIeHHOT 0 3a JUCLATIIUHOMN

oOpa3oBaTeIbHOM TIPOTPaMMBI
(KoMITeTeHIIMM, 3aKperyIeHHbIe 3a

JIWCLIATI/IMHOMN)

KO, HavMeHOBaHUe

KOMITIeTeH | KOMIIeTeHLIU

L1

OIIK-1 CriocobeH pyUMeHSITh OIIK-1.1. AHanu3upyeT MeToZbl MaTeMaTU4eCKOro aHa/ivu3a U
eCcTeCTBeHHOHAy4YHble 1 MO/IeJIMpPOBaHus B PO(eCCUOHA/IbHOM /1eATeIbHOCTH

o0I1IerH)KeHepHble 3HaHUS,
METO/jbl MaTeMaTHueCKOTO
aHa/M3a U Mo/le/TMPOBaHMUs
B ripoeccroHanbHOM
JiesiTe/TbHOCTH

OITK-1.2. OnpepensieT CriocoObl MPUMeHEHUST
eCTeCTBeHHOHAYUYHBIX U 001I[eMH)KeHePHbIX 3HAHUM, METOZIOB
MaTeMaTHUUeCKOro aHajm3a U MOJle/IMPOBaHUs B
nipodecCUOHa/IbHOM JIeATeIbHOCTH

OIIK-1.3. [JeMoHCTpUpYyeT BJjiaJieHUe eCTeCTBeHHOHAyYHbIMU U
00IIIeMH)KeHEePHBIMY 3HAaHUSIMU, METOJJAMUA MaTeMaTHyeCKOro
aHanM3a ¥ MOjle/TMPOBaHUs B TIpodeccruoHabHOM
JleaTeIbHOCTH

2. CTpyKTypa U TPyA0eMKOCTb JUCL{UIL/IUHbI

OObijasi Tpy#oeMKocTh (00beM) AWMCLUIUIMHBI COCTaB/sieT 6 3aueTHble efWHULBI (3.e.), 216
aKaJleMUUeCKUX 4acoB.

Tabnuiia 2 — O6beM AUCIUTIIMHBI

o Bcero, KonuuecTBo yacos B
Bugpbl yuebHoM paboThl
4acoB ceccuu
OO0111ast TPY0€MKOCTb AUCLIUTTAHBI 216 1 ceccus - 36

2 ceccus - 72
5 ceccus - 108
KoHTakTHast pabora o6yuaroimxcs ¢ mpernogaBaTesieM 1o 20 1 ceccus - 6




Bugpl yueOHOM paboThI

Bcero,

KommuecTBo yacos B

4yacoB ceccum

BU/IaM yUeOHBIX 3aHATHH (BCEro) 2 ceccus - 6
5 ceccus - 8

B TOM UHCJIe:

JIeKLIHU 8 1 ceccusi - 6
5 ceccud - 2

71a00paTOpHbBIE 3aHATHS 0

TpaKkTUYyeCKUe 3aHATUS 12 2 ceccus - 6
5 ceccusd - 6

Hpyrue Buapl pabot B cooTBeTCTBUU C YII:

KOHTpOJ/IbHasi paboTa 0

KOHCY/IbTaLlu1 2 2 ceccus - 1
5 ceccus - 1

CamocrosiTeibHasi paboTa 00yuaromuyxcst (BCero) 196 1 ceccus - 30
2 ceccus - 66

5 ceccus - 100

U3 Hux:

KOHTPOJIb 69.6

DKP:

3ayem 0

3auem C OyeHKol 0

Kypcoeasi paboma (npoekm) 0

3K3aMeH 24 2 ceccus - 1
5 ceccus - 1

3 Copep:xaHue JUCLUN/IMHbI
Tabmuiia 3 — CogepykaHye JUCHATUTAHBI

Ne |Pa3gen (TeMa) AUCLUTIIIMHBI Buzp! featensHOCTH dopma TeKy1Lero
/1 ek, |, 3k, |CPC, KOHTPOJIS
yac. |yac. |4yac. |vac. ycleBaeMocTH
1 xypc /1 ceccus
1 | DneMeHTbI TUHENHOM anreOphI 8 Koncnekr

[TonsaTre matpuLibl. [lencTBUS HaJ MaTpyLiaMu:
YMHO)XeHVe MaTpHL] Ha YMCJI0, C/I0KEeHHe U
YMHOKeHHe MaTpul]. TpaHCIIOHUpOBaHUe
MatpuL. OnpezennTenyd BTOPOro U TPETbero
TIOPSIJKOB, X CBOMCTBA U BbIYMC/IEHUE.
Pemenue cucrem JIMHENHBIX YpaBHEHUU
MeTtozoM Kpamepa..Onpegenureny n-ro
NopsiJiKa, UX CBOMCTBA U BbIUKCIIEHUE.
Anrebpanueckue JOMOMTHEHUS U
MUHOpBL.ObOpaTHasi MaTpuriia. PerieHue cuctem
JIMHEVHBIX YPaBHEHWH MaTPUUHbBIM
criocobom.PaHr MaTpuiibl. Beruriciienue paHra
MaTpHULIbI C TOMOLLbIO 3/IeMeHTapHbIX
npeobpa3oBanuii. Teopema o0 6a3uCHOM MUHOpe.
[ToHsATHE O pellleHuH NPOK3BOJIBHBIX CUCTEM
JIMHENHBbIX ypaBHeHUM. Perienne




TPOU3BOJIbHBIX CUCTEM JIMHEUHBIX YpaBHEHUM
MetozoM ["aycca. IIpouenypa HaxoxXeHus
obpaTHo#t MaTpuL[el MeTooM ["aycca.

DJieMeHTbI BeKTOPHOM are0pbl

JIuHeliHbIe orepaluy HaJ, BeKTopamu. JInHelHO
He3aBHCHMbIe CUCTeMbI BeKTOPOB. ba3uc.
Cucrtema KoopauHaTt.JIuHelHbIe orepaluu Haj
BeKTOpaMu B KoopAuHarax.CKaisipHoe
NIpOKM3Be/leHHe B TPeXMEePHOM IIPOCTPAHCTBE U
ero CBOMCTBa. [I/MHa BeKTopa. Yroa Mexzny
BeKTOpaMH. BeKTopHOe 1 cMel1aHHOe
MPOU3BE/|eHKe.

Koucriekt

DJIeMeHThbI aHa/IMTUUe CKast reoMeTpuu

YpaBHeHMe TMHUU Ha TUIOCKOCTU. YpaBHeEHUe
NIPSIMOU Ha IJIOCKOCTU. KpuBbIe BTOpOro
TOpsiiKa. YpaBHeHUe MIOBEPXHOCTH B
IIPOCTPAHCTBe. YpaBHeHHe IJIOCKOCTH.
YpaBHeHUs JIMHUM B IPOCTPAHCTBe. YpaBHEHUS
NIPSIMOM B IIPOCTPAHCTBe.

Koucriekt

OuddepeHLianbHOe UCUUCTIeHUe QYHKLIAN
OJJHOY TlepeMeHHOMN

[Mpou3BoaHas pyHkuuu. Juddepeniman
byHKIUN

KoHcriekT

NuTerpanbHoe ucurcienue QyHKIUI OAHON
riepeMeHHOM

ITepBooOpa3Has dyHKIMs. HeorpejeneHHbI
uHTerpa. Ornpe/jeseHHbIN UHTeTpasl.
HecoGcTBeHHbIe UHTETPaTbI.

KoHcniekT

Wroro no 1 kypcy 1 ceccun

30

1 xypc / 2 ceccus

1

OneMeHThI TMHENHOM anreOphI

[TonsiTve MaTpulLibl. [leficTBUS HaJi MaTPULIAMMU:
YMHOKeHHe MaTpHUL] Ha YKCJI0, CI0KeHue U
YMHOKeHHe MaTpull. TpaHCIIOHUpOBaHUE
Marpuy. Onpejenurenyd BTOPOro U TpeTbero
TOPSIJKOB, MX CBOMCTBA U BbIYUC/IEHUE.
Pemenne cucrem IMHENHBIX YpaBHEHUU
MeTonoM Kpamepa..Onpenenurenu n-ro
NopsiZiKa, UX CBOMCTBA Y BbIUMC/IEHHUE.
Anrebpanueckue JJOTIOTHEHUS U
MUHOpBL.ObOpaTHasi MaTpuria. PerieHue cucrem
JIMHEWHBIX YpaBHEHUN MaTPUUHbBIM
criocobom.PaHr Matpuribl. Beruriciienue panra
MaTpULbI C TTIOMOLLBIO 3/IeMeHTapHbIX

23

Peittenue 3agau




ripeoOpa3oBanuii. Teopema 0 6a3MCHOM MHHODE.
[TonsTHe o perieHNH NMPOX3BO/IBHBIX CUCTEM
JIMHeWHBIX ypaBHeHUM. PelieHue
TIPOM3BO/IbHBIX CUCTEM JIMHEHMHBIX YPaBHEHUMN
MetozoM ["aycca. [Iporienypa HaxoKaeHus
obpartHo¥ MaTpurbl MeTogoM ["aycca.

OieMeHThl BEKTOPHOU anreOpsI

JIuHelHble oreparyy Haj, BeKTopamu. JInHelHO
He3aBUCHMble CCTeMbI BeKTOPOB. ba3uc.
Cucrema KoopAuHat.JIMHelHbIe oneparuu Haj
BeKTOpaMH B KoopAuHarax.CKassipHoe
MpOU3Be/JieHre B TPEXMEPHOM MPOCTPaHCTBe U
ero cBoicTBa. [I11Ha BeKTopa. Yroa Mexay
BeKTOpaMU. BekTopHOe 1 cMel1aHHOe
TIpOU3Be/ieHue.

Pemenne 3amau

DeMeHTbl aHaJIUTUYeCKast reomMeTpuu

YpaBHeHue IMHUU Ha [VIOCKOCTU. YpaBHeHHe
NpSIMOM Ha M/I0CKOCTU. KpuBbIe BTOPOTro
TOpsifKa. YpaBHeHue [I0BEPXHOCTHU B
IIPOCTPAHCTBe. YpaBHeHHe IJI0OCKOCTH.
YpaBHeHus TMHUY B IIPOCTPAHCTBE. YpaBHeHUs
NIpSIMOM B IIPOCTPaHCTBe.

Pemenne 3amau

IuddepeniianbHoe ucurcaeHre QyHKLUN
0/THOM MepeMeHHOU

[Tpou3BogHas GyHkuuu. Juddepeniman
byHKIMH

14

Permmenue 3amau

NHTerpasnbHOe McuMc/ieHre PyHKLUM OHOU
repeMeHHOMN

[TepBooOpa3Hast dyHkius. HeornpemeneHHbIN
uHTerpan. OnpeeneHHbIN UHTETrpasl.
HecobcTBeHHbIe MHTErpasbl.

Peitrenue 3agau

JK3aMeH

Wroro no 1 Kypcy 2 ceccuu

66

2 Kypc / 5 ceccus

1

CDYHKL[I/II/I HEeCKOJIBKUX IepeMeHHBIX

1.1

(DYHKL[I/II/I HEeCKOJ/IBKUX IepeMeHHBbIX

O6snacTb onpezienieHus], Criocobbl 3a/jaHusl.
[Tpenen ¢pyHKLMK B TouKe. HerpepbIBHOCTD.

18

Peittenue 3azjau

1.2

OuddepeHtanpbHoe HCUUCTIeHNE QYHKLWN

21

Peitienue 3azau




HEeCKOJIBKUX IepeMeHHBIX

YacTHble npupalieHusi U YacTHbIe
npou3BoJHble. [eoMeTprueCcKrii CMbIC/T
YaCTHBIX MTPOU3BOHBIX (DYHKLIUHM ABYX
nepeMeHHbIX.[To/1HOe npUpallieHye v MOHbIHI
muddepenian. KacarenbHas M10CKOCTh U
HOpMaJlb K MIOBEPXHO-CTH. ['eoMeTpryeckuii
CMBIC/ TTo/HOTO Audde-peHiana GyHKIUN
JIBYX repeMeHHbIX. [Ipub/mKkeHHbIe
BBIUMCJIEHUS C TIOMOIIbIO TTOJTHO-TO
muddepeniana.YacTHble MPOX3BOAHbIE U
nvddepeHLMabl BbIC-1IMX MOPsIKOB. TeopeMa
0 He3aBUCUMOCTH YaCT-HbIX MPOU3BOIHBIX OT
ropsiika AugdepeHIMpo-BaHuUs

JuddepeHLiianbHble ypaBHeHUs

2.1

OO6bIkHOBeHHBIe v dhepeHIaTbHbIE
ypaBHeHUs

3azaun, CBOASLLMeCs K 0ObIKHOBeHHBIM Audde-
peHIMabHBIM ypaBHeHUsIM. OObIKHOBEHHBIE
ImbdepeHLMaIbHbIe ypaBHeHUsI (OCHOBHbBIE
TIOHSATUS U oripefiesieHust). 3agaua Koiu asnst
I depeHLIMaTbHOTO ypaBHEHHs IIePBOTr0
nopsifika BeposiTHocTeld. Teopema
CyLL|eCTBOBAHUS U €JMHCTBEHHOCTH pelLleHUs
3agaun Kot (6e3 goka3aresnbcTBa). [ToHsiTHE
00 ob11jemM, YaCTHOM ¥ 0COOOM pelIeHHUsIX
IuQdepeHIMaIbHbIX ypaBHe-HU.

22

Pemenne 3amau

2.2

OuddepeHinanbHble ypaBHEHUS TIEPBOTO
ropsiika

OcCHOBHBIe K/1acChl YpaBHEHUU [1ePBOrO
Nopsiika, UHTerpUpyeMbIX B KBaJpaTypax:
ypaBHeHUsI C pasfie/IsiFoIMMUCS TepeMeHHbIMHY,
OJHOPO/HbIE, /IMHelHbIe, ypaBHeHUs1 bepHyu,
ypaBHeHUsI B TIOTHBIX
nvddepenimanax.l'eomeTpruyeckas
WHTeprpeTalys pelueHui AuddepeHLanbHbIX
ypaBHeHU! TepBOTro MopsiJKa.

14

Peittenue 3agau

2.3

JuddepeHiianbHble ypaBHEHUS BBICILIAX
TIOPSI/IKOB

3apmaua Ko, TeopeMa cyljecTBOBaHUS U
eIMHCTBEHHOCTH pelleHus 3afaun Korm.
YpaBHeHwUs, [0IyCKarole OHKeHre
nopsizika.JIuHeiiHble fuddepeHaTbHbIE
ypaBHeHUs1. [IoHsATHe OHOPOAHOTO U

16

Pemmenue 3amau




HEOJHOPOJHOrO ypaBHeHus1. OIHOPO/HBIE
MvHeliHble fuddepeHLaNbHbIe ypaBHEHUSI.
Cucrema dyHZaMeHTa/IbHBIX peliieHui. O61ee
perenue. OJHOpPOJHbBIE JTMHENHbIE YDaBHEHUS C
MOCTOSTHHBIMU

ko3 duienramu. HeogHOpogHbIE TUHENHBIE
nvddepeHiManbHble ypaBHeHUs. Teopema o
CTpyKType ob1jero pemenusi. Merog Jlarparka
BapyaLiy MPOW3BOAHbIX [TOCTOSIHHBIX.
HeopHopogHble m1HelHbIe ypaBHEHUs C
MOCTOSTHHBIMU K03 dULIieHTaMu. YpaBHeHUsI C
MIPaBOM YaCThIO CeLaabHOIO BUJA.

2.4 | DK3ameH 1 9
Wroro no 2 Kypcy 5 ceccuu 2 6 1 100
Wroro no gucuurinHe 8 12 2 196

Tabnuiia 4 — IpakTrueckre (CeMHUHAPCKUE) 3aHSTHS

Ne |HauMeHOBaHWe CEMUHAPCKUX U MPAKTHUECKUX paboT
/1

O6mnewMm, yac.




4. ®oHJ| OLIeHOYHBIX CPEJCTB //IA MPOBeeHHUs MPOMe)XYTOUHOH aTTecTanuu
00yUaIOIIMXCS 110 JUCI{HII/THHE

KoHTposnbHbIe 3ajaHus /11 IPOBeieHus
TeKyLlero KOHTPOJIsl ycieBaeMoCTH

PemnreHue 3agau

Permenue 3az1au criocob6cTByeT (hOPMUPOBAHUIO YMEHHIM M HAaBBIKOB OTHOCSIIIMXCS K KOHKPETHOH cdepe
JesiTe/IbHOCTH

l]. BHIOIHHTE 0TIEpanHE HaJ MaTPHITAME:
M -1 1y 1 -1

. ) 0 0 (a, @, .
112 0%(0 2 1 {1 -1{{1 3%y | G s
a] - = h} - C] D ]. :' -1 H-|1 H—n a1= |
-1 3 0 4|1 5 =1 |1 =112 7)1} s = e
- | | | | - | 0 0 ].JI | a5 dy ﬂ'_::_::JI
kﬁ‘ _lll [}-’ll |_\-]. _].J - -
F17 17 =1 7 613 =7 01
g -1 ;-[5 —6) m(-3 0 4_]-;4; D0 251 10 4
|'x 2 .f'll |'\2.—"II |\._1 1 4.!'II |\.2 ﬁ _3.-":

2. BHMECTHTE ONpeenHTen: 2-T0 TOpATE:

3 =7 2 -3
a) 52 5) -4 6
Nz 3. BErmcHTE ONpedeTHTE s
-1 2 3 -4
1 2 3 i -3 1 2
2 3 -4 -2 1 3 -3
.-.1}3 -1 2 , 5) 3002 4 -1

MeToanueckre MaTepuasbl, ONIpeeisitolye TIpoLeAypy OLIeHMBaHUs pelleHus 3aZay.

Kpurepuu otieHKH

OT/IMYHO BBLICTABJISIETCS CTY/IEHTY, eC/IU: COCTaB/IeH MPaBWIbHBIN a/iTOPUTM pellieHus 3a/jauk, B
JIOTUYeCKOM pacCy»X/[eHUH, B BEIOOpe OpMYy/T U pellieHnH HeT OIIMOOK, TIoTyueH BepHBIM OTBeT, 3a/ja4ya
pellieHa palOHAIBLHBIM CII0COO0M.

XOPOLIO BBICTAB/ISIETCS CTYZ€HTY, eC/IU: COCTaB/IeH NPaBUIbHBIN aJITOPUTM pelleHus 3a/lauk, B
JIOTUUECKOM PacCy>KZeHUH U PellieHUH HeT CyI[eCTBeHHBIX OIMOO0K; MPaBUILHO C/ie/laH BIOOp GopmMyI
JJIs1 pellieHust; eCTb 0ObsiCHeHUe pellieHus], HO 3a/Jjaua pellieHa Hepal[MoHaIbHBIM CII0COO0M WU
JIOTy1[eHO He Ooiee ByX HeCyIleCTBEHHBIX OLIMOOK, MO/TyueH BepHbIN OTBET.

YZ0B/IETBOPUTE/ILHO BBICTAB/ISIETCS CTYAEHTY, eC/IU: 3aZiaya IOHATa NPaBU/IbHO, B JIOTUUECKOM
PacCyX/IeHUH HeT CyI[eCTBeHHbIX OIMO0K, HO JIOMYII[eHbI CyIlleCTBeHHbIe OIMOKHU B BbIOOpe hopmyI
WM B MaTeMaTHueCKUX pacueTax; 3ajiaua pellleHa He MOJHOCTBIO WK B 0011eM BU/e.



KoHcnekT

CUCTEMBI JIMHEMHBIX YPABHEHWMI.CucTema ypaBHeHuiA Ha3bIBaeTCsl COBMECTHOM, e/ OHa
“MeeT XOTs Obl OHO pelieHue, 1 HECOBMECTHOﬁ, €CJ/Id1 OHa He uMeeT HHU OJHOIro pEI_LIeHI/IH.COBMECTHaH
CHCTeMda Ha3bIBaeTCs OHPEAEHEHHOﬁ, €C/IM OHa nMeeT eJMHCTBEHHOE pellleHne, 1 HEOHpE,Z[EJIEHHOfI, ec/um
OHa uMeeTt boJiee OIHOT'O pellIeHM . B rnocjegHeM Ciiyydade KaXKJoe ee pelieHre Ha3bIBadeTCA YaCTHBIM
perieHrieM crcteMbl. COBOKYITHOCTb BCEX UaCTHBIX PelIeHUI Ha3biBaeTCs 00IMM peleHreM. PermTh
CUCTEMY — 3TO 3HAUUT BBISICHWUTH, COBMECTHA OHa W/IKM HECOBMECTHA. Ecmu cucrema COBMECTHa, HaUuTU
ee 06].[1@8 pELHEHI/Ie.,Z[Be CUCTeMbI HAa3bIBAKOTCA 3KBHUBA/IEHTHBIMU (paBHOCI/IJIbHLIMI/I), eC/I1 OHU UMEerT
OfTHO U TO >Ke 00iIIiee perieHue. [[pyrumMu CJIoBaMU, CUCTEMbI 9KBUBAJIEHTHBI, €C/TH KaXK/I0e pellieHre
OZIHOY M3 HUX SIB/ISIETCS PeLIeHNeM /Ipyroi, 1 Ha000pOT.OKBUBAIeHTHbIE CHCTEMBI TTOTyJaroTCs, B
YdCTHOCTH, TIpH 3/IEMEHTAPHBIX Hp606p830BaHI/ISIX CHUCTEMBI ITPU YCJIOBUH, UTO HpeoﬁpaE}OBaHI/IH
BBITIO/THAKOTCSA JIMIIb HaJ, CTPOKAMU MdTPHULIBI.

Metoauueckre MaTepyrabl, OMpe/estolye MpoLefypy OLleHUBaHUS BbITIOJIHEHUS] KOHCIIEKTUPOBaHKS

KoHcriekT 1o3BosisieT OpMHUPOBaTh U OLIeHUBATh YMEHHSsI CTY/I€HTOB T10 repepaboTke WHMOpMaI[UH.
[TapameTphbl OLIEHOYHOT'O CPe/ICTBA: KPUTEPUN OLIeHKHU

-OTTUMaTbHbIN 00beM TeKCTa (He Oosiee OHOM TPETU OpUTHHAsIA)

- JIOTUYeCKOoe TIOCTPOeHNe U CBSI3HOCTb TeKCTa

- moyiHOTa (ryOuHa) U3/10KeHs MaTepyasia (Hauure KIFUeBbIX TT0/I0KeHUH, MbIC/Ie)
-BU3yanu3alys HHPOpMaIuK Kak pe3ysibTar ee 00paboTKHY (Tab/IUIIBI, CXeMbI, PUCYHKH)

- oopmiieHHe (aKKypaTHOCTb, COO/THO/ieHre CTPYKTYPbl OpUI1Haa)

"3auTeHO0" KOHCIEeKT JIeKLIW MpeioCTaB/IeH B CrieljuabHO OTBeJAeHHOM [I/Isl 9TOr0 TeTPajiu;
"He 3auTeH0" KOHCMEKT JIeKLIUK He NpeioCTaB/IeH

JK3aMeHaIMOHHbIE OH/IeThI

OK3aMeH (3aueT) sIB/IsIeTCsl OLIeHOYHBIM CPe/ICTBOM [I/Isl BCeX 3TArloB OCBOeHUs1 KomrieTeHI[ui. CTpyKTypa
9K3aMeHallMOHHOTO OusieTta: B OmieTe yka3biBaeTcs Kadeapa B paMKaxX Harpy3kKu KOTOPOUM pean3yeTcs
JaHHas AUCLIMITIMHA, (popma oOyueHusi, HarpaBieHWe U TTPodU/Ib TIOATOTOBKY, fiaTa yTBepKAeHus; Ouer
MOXKeT BK/TFOUaTh B cebsi TeopeTruecKuii(vie) Borpoc(bl) U IpaKTHUeCKOoe 3a/jaHne (Kelic-3alaHue).

[IprMmepHbIe BONPOCHI K 3K3aMeHy, 1 Kypc / 2 ceccus

Marpuripl. OCHOBHBIE TTOHATUS.

[evicTBus HaJ MaTpuLaMHu.

Omnpepenureny. OCHOBHbIE ITOHATHUSA.

CBolicTBa oripefiesiiTesnei.

MuHop. Anrebpanueckrie ZOTIO/THeHs1. BbIuuciieHre onpeiesiuTesi IpUBe/ieHNeM K
TPeyrojbHOMY BU/ly U pas3/ioKeHUeM 110 CTPOKe.

Brruncnenus ornpefienvresied n-ro rnopsijxa.

HeBbipoxeHHble MaTpuLbl. OCHOBHbIE TTOHATHSI.

O6parHast MaTpuna. HaxoxxgeHre 06paTHOM MaTpHLIbI C TIOMOILIBIO anreOpanuecKuX /0TOTHEHHUH.
O6parHas matpulia. HaxoxeHre o6paTHOM MaTpULIbI C TIOMOIIbIO 37IeMeHTapHBIX
npeoOpa30BaHUM.

10. PaHr marpurpl.

11. Cucremsl TMHENHBIX ypaBHeHUU. OCHOBHbIE TTOHATHSI.

12. PellieHue cucTeM JIMHeHHbIX ypaBHeHU. Teopema KpoHekepa-Kamnesnu.

13. PemieHne HeBBIPOXK€HHBIX JIMHENHBbIX crucTteM. @opmysiel Kpamepa.

14. PemieHre cucTeM JIMHEMHBIX ypaBHeHUU MeTogoM [aycca.

15. Pemmienne cucTtem JIMHEMHBIX YPaBHEHUN CpeJICTBAMU MaTPUYHOIO UCUUC/IEHUSI.

16. CrcTeMsbl TMHENHBIX OIHOPOJHBIX YPaBHEHUM

e

LN
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[IpyMepHbIe BOIIPOCHI K 3K3aMeHy, 2 Kypc / 5 ceccust

1. O6bikHOBeHHbIe U depeHIaibHbIe YpaBHeHHs1. OCHOBHbIE OTpe/iesieHusl.

2. OuddepenimancHbie ypaBHeHus | mopsizika: obiijee 1 yacTHOe pellieHre, TeOMeTpHUIeCKHI CMBICT,
HayvaJibHbIe yC/I0BUs, 3a4a4a Komm.

3. VuTerpupoBaHue npocreiimx AuddepeHLivanbHbIX YpaBHEHMH MepBOTo MOPs/iKa: YPaBHEHUs C
pasfesaroLMHUCs ITepeMeHHbIMU

4. OpHopogHble AuddepeHLaTbHble YPaBHEHHUS

VuTerpupoBanue npocTeiinx guddepeHIMalbHbIX YpaBHEHUM [IEPBOTO MOPs/IKa: ypaBHEHHsI B

nonHbIX Auddepenipanax. VIHTerpupyommi MHOXXATEb.

6. VIHTerprpoBaHue NpocTeNINX AU QepeHIManbHbIX YpaBHEHUI TIePBOT0 MOPsAKa: IMHEeHbIe

IQdepeHLanbHble ypaBHEHUS U IPUBOJALLMECS K HUM.

YpaBHenue bepHyim, ypaBHeHUe PUKKaTH.

8. YpaBHeHmUs, He pa3pelleHHble OTHOCUTE/ILHO IepBOM POU3BOLHOMW, ypaBHeHus Jlarpanka u
Knepo.

9. [lokasare/bCTBO TeOpPeMbI CYLLleCTBOBAaHUA U eZJMHCTBEHHOCTH pellleHud 3azauu Kowwm fis
I depeHLIMaTIbLHOTO ypaBHEHHs I1ePBOro MOpsiJKa.

10. JuddepeHianbHble ypaBHeHHs BBICIINUX MOPsAAKOB. OCHOBHbIE ONpefie/ieHusl.

11. YpaBHeHus, fomyCKarolye ITIOHWKeHUe Mopsi/Ka.

12. JIuHeliHble juddepeHIanbHble ypaBHeHUS N-TO MOpsJKa.

13. TToHsTHE MMHENHOM 3aBUCMMOCTH U HE3aBUCUMOCTH CUCTEMbI (DYHKLIM.

14. PelieHrie OJHOPOZHBIX U HEOAHOPOJHbBIX TUHENHBIX fJuddepeHUaTbHbIX ypaBHEHU N—T0
niopsifika. CTpyKTypa 0011ero peleHus.

15. JIuHeliHble ypaBHEHUs C IlepeMeHHbIMU KO3 duLieHTaMu.

16. MeToz, Bapuaiyy IIpOU3BOJIbHBIX [IOCTOSIHHBIX.

17. Pemiennie muHeHBIX 0OBIKHOBEHHBIX Av(depeHIMaNIbHBIX YPaBHEHUA N—TO TIOpsZKa C
MOCTOSTHHBIMU KO3()(pULIeHTaMH M MPaBOM YaCThbIO CeLjUalbHOrO BU/A.

v

~

O6pas3el] 5K3aMeHalMOHHOTO buseTa

MUWHOBPHAYKU PD
OEOEPAJIBHOE TOCYOAPCTBEHHOE BHOIDKETHOE
OBPA30OBATEJIBHOE YUPEXXIEHWE BBICIIIET'O OFPA3OBAHUA
«YOVIMCKUI YHUBEPCUTET HAYKU 1 TEXHOJIOT UI1»
BUIPCKUNM ®UJINATT YYHuUT
Kadenpa BoicIieit MaTeMaTUKU U (PU3UKU

HucuunnuHa: MaremaTuka Kypcoseie 5k3amensr 20__-20__ 1.

3aoyHasi popma oOyueHUs Harpasnenue 23.03.03 Dkcryaraus

1 Kypc 2 ceccus TPaHCIIOPTHO-TeXHOJIOTMUeCKUX MallVH U
KOMIJIEKCOB

[Tpoduns: CepBUC TPAHCIIOPTHBIX U
TeXHOJIOTMYeCKUX MAaIlliH U 000py10BaHuUS

(HecremobbIua)
JK3aMeHaIrMOHHbIH OuteT Ne 1
1. [elicTBUS Ha/i MaTpUIlAMHU.
[ata yTBep)KaeHus:: __ ._ . 3aBeayroiuii Kadeapoi
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MeToguueckre MaTepuabl, Orpe/eNstoliye MpoLefypy OlleHUBaHMs OTBeTa Ha 5K3aMeHe

ITpu oLieHKe OTBETa Ha K3aMeHe MAaKCHMalbHOe BHUMaHUE [JOJ/DKHO YZeJSThCS TOMY, HAaCKOJBKO TIOJTHO
PACKPBITO COJIep>)KaHWe MaTepHasia, YeTKO U TIPAaBWIBHO [JaHbI OIpe/esieHusl, PacKphITO COjep)KaHHue
TIOHATHM, BEPHO J/IM UCIIONb30BaHbl HAayuHble TEPMHUHBI, HACKOJIBKO OTBET CAMOCTOSITE/IbHBIMH,
WCIIO/Tb30BaHbI JIM paHee TPUOOpEeTeHHble 3HAHWS, PACKPBITHI JIM PACKPBIThI MPUYUHHO-C/Ie[ICTBEHHbIE
CBSI3M, HACKOJIbKO BBICOKHMI YPOBEHb yMEHHUsSI ONEpUPOBAaHUSI HAyYHbIMU KaTeropusiMM, aHajm3a
uH(OpMaLMH, BIaZieHUs] HaBbIKaMU TIPAKTUYeCKOM /1esITe/TbHOCTH.

Kpurepuu onesnku (B 6a/1ax):

- OTJIMYHO BBICTAB/ISIETCS CTY/IEHTY, eC/TM CTYAEHT Jja/l TIOJIHbIe, Pa3BEPHYThIE OTBETHI HA BCE
TeopeTHUeCKre BOMPOChI OuieTa, MpoJeMOHCTPUPOBA 3HaHHe (DYHKLIMOHATBHBIX BO3MOXXHOCTEH,
TePMHHOJIOTHUH, OCHOBHBIX 37IEMEHTOB, YMeHHe MTPUMEHSTh TeOPeTHUeCKHe 3HaHUSI TIPY BBITIOTHEHUH
NpakTUUeCKHX 3a7aHuii. CTyzeHT 6e3 3aTpyJHEeHUI OTBETU/I Ha BCE /IOTIOTHUTE/IbHBIE BOTIPOCH.
[MpakTrueckast YaCTb pabOThI BLIMOTHEHA MTOJTHOCTHIO 03 HETOUHOCTeH M OIIMOO0K;

- XOPOLIO BLICTAB/ISETCS CTYJEHTY, €CJTH CTYAEeHT PaCKpbUI B OCHOBHOM TEOPETUYeCKHe BOTMPOCHI, OHAKO
JOTYIIeHbl HETOYHOCTH B OTIPe/ie/IeHHH OCHOBHBIX TIOHATHH. [Tpy OTBeTe Ha /JOTIO/THUTE/TbHBIE BOTIPOCHI
JOTyIIieHbl HeOOobIIvie HeTOUHOCTH. [1py BHITIO/THEHHH TTPAKTHUECKOM YacTH PaboThI [[OMTyIIeHbI
HeCyIL[eCTBeHHbIe OIINOKY;

- YIOBJ/IETBOPUTEIbHO0AI/IOB BBICTAB/ISIETCS CTY/IEHTY, €CJTU NIPU OTBETe Ha TeOPeTHYeCKHe BOTIPOCHI
CTY/IEHTOM JIOMYIL[eHO HEeCKOJILKO CYILeCTBEHHBIX OIIIMOOK B TOJKOBAHWU OCHOBHBIX TIOHATHH. JIOTHKA 1
TIOJTHOTA OTBETA CTPAZA0T 3aMeTHbIMU M3bsSHAMH. 3aMeTHbI ITPOo0esibl B 3HAHUU OCHOBHBIX METOZIOB.
TeopeTryeckue BOMIPOCHI B LIeJIOM U3/I0’KeHBI JOCTAaTOUHO, HO C TIPOITyCKaMH Martepuara. VimeroTcst
NPUHLIMIMA/IbHBIE OIIMOKH B JIOTHKe MTOCTPOeHHsI OTBeTa Ha Borpoc. CTyZeHT He perus 3a/iauy Wi Ipu
PeLIeHUH JIOTYIeHbI TpyObie OMIMOKM;

- HEYAOB/IETBOPHUTE/ILHO BBICTABJISETCS CTYAEHTY, eC/TH OTBET Ha TeOPeTUYeCKUe BOTIPOCHI
CBUJIETE/IbCTBYET O HETTIOHUMAHUU U KpaiiHe HeTIOJTHOM 3HAHWUM OCHOBHBIX TIOHSITUHN U METO/IOB.
OG6HapyKUBaeTCsl OTCYTCTBHE HaBBIKOB ITPUMEHEeHHs TeOPeTHYeCKUX 3HaHWH MPY BBIMIOJTHEHUN
TIpaKTUUeCKKX 3a/jaHui. CTyZIeHT He CMOT OTBeTUTb HU Ha OJJVH JOTIO/THUTE/IbHBIN BOTIPOC.

Ba}l[al-[l/lﬂ AJIA IIPOBEACHUSA HpOME)KYTO‘lHOﬁ aTTeCTdllun oﬁyqamnmxca

ITpomesicymouHas ammecmayusi 1o AUCLIMIVIMHE POBOJUTCS B (hopMe:

2,5 ceccust - 9K3aMeH.

[TpoBepsieMbIMM Ha TPOMEXYTOYHOM arTecTaldy 3/eMeHTaMu COZep)KaHusl SIBMSIOTCS TeMbl
JUCLIATUTAHBL.

17151 TpOBEepKY 3HAHULI UCTIO/IB3YHOTCS BOMIPOCHI U 3a[jaHKsl B Pa3/IMUHBIX (pOpMax.

YmeHusi, Haeblku (uau onbim OesimeAbHOCMU) U KOMNnemeHYuu TIPOBEPSIIOTCS C TIOMOIIbIO
KOMIIETEeHTHOCTHO-OPUEHTUPOBAHHbIX 33Zlad  (CUTyal[MOHHBIX, TPOM3BOJCTBEHHBIX WM KelCOBOIO
XapakTepa) U pa3/IMuHOr0 BH/la KOHCTPYKTOPOB.

Bce 3ajjaud SBASIOTCS MHOTOXOZOBBIMU. HekoTopble 3ajjaud, TMpOBepsOLUe ypPOBEHb
c(hOpMUPOBAaHHOCTH KOMITIeTeHLIMH, SIBJSIIOTCS MHOTOBapUaHTHbIMUA. YacTb yMeHUM, HaBBIKOB U
KOMITeTEHI[U TIPSMO He OTpakeHa B (OPMY/IMPOBKAaX 3a/ay, HO OHH MOTYT OBbITb TIPOSIBIIEHBI
00y4JaroIMMUCS TIPU UX PellleHu .

B Kak/plii BapUaHT BKJIFOUAOTCS 3a/laHUs TI0 KaXKJJOMY TPOBepsieMOMY 37IeMeHTY COZep>KaHusl BO
BCeX TIepeurc/ieHHbIX Bbillle ¢GopMax U Pa3HOTO YPOBHS CIAOKHOCTA. Takod ¢opmaT I03BOJsieT
OOBEKTUBHO OTpeJe/UTh KaueCTBO OCBOEHHS OOyYarolMMHCS OCHOBHBIX 3/IeMEHTOB COZep KaHuUs
JUCLITUTMHBI ¥ YPOBeHb CPOPMHUPOBAHHOCTH KOMITETEHLIUH.
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5. IlepeueHb OCHOBHOW U [ONO/IHUTEJbHON Yy4eOHOW JIMTEepaTyphl,
Heo0X0JUMOH /IJIs1 OCBOEHHS JUCIUTITHHBI

5.1. OcHoBHas yuyeOHas MTEpPaTypa
1. Baepun U.U. Beiciiiass MaTeMaTyKa: Y ueOHUK [/ CTyAeHTOB By30B/M.M.BaBpuH,B.J1.Marpocos.-
M.:Bnazoc,2002.-398c¢.:un .-(YueOHUK 17151 By30B).

5.2. lonosHUTe/IbHAsA yueOHasi TuTeparypa

1. Mbiukuc, A.Jl. Maremaruka /15 TexHndeckux BY3oB. CrieljuasibHble Kypchl [ D/1€KTPOHHBIH
pecypc] : yue6bHOe nocobue / A.Jl. MbIkuc. — DjeKTpoH. faH. — CaHkT-IletepOypr : JlaHb,
2009. — 640 c. — Pexxum poctyma: https://e.lanbook.com/book/282.

2. Kys3neros, b.T. Maremaruka : yue6nuk / b.T. Ky3HeroB. - 2-e u3z., nepepab. u gor. - Mockaa :
FOnutu-/lana, 2015. - 719 c. [OnekrponHsIit pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=114717

3. BpoBuH, A.FO. Beiciiass MaTreMatvka. CTaHapTHbIE 3a/laud C OCHOBAaMH TEOPHH : yueb. mocobue /
A.1O. Baosum, JI.B. Muxanesa, B.M. MyxuHa. — DjieKTpoH. iaH. — CaHkT-IletepOypr : JlaHb,
2009. — 192 c. — Pesxum poctyma: https://e.lanbook.com/book/45.

5.3. [Ipyrue yue0Ho-MeTOJUUECKHEe MaTepHaJIbl

6. Ilepeuenr WHGPOPMAIMOHHBIX TEXHOJIOTHH, MCHOIb3yeMBIX TPH
OCyILIeCTB/IeHUH 00pa30BaTe/IbHOr0 TMpoIecca Mo AUCHUIUINHE, BK/IOYas MepeueHb
NMpPOrpaMMHOr0 ofOecreyeHusi W WHGPOPMAIMOHHBIX CIPAaBOYHBIX cHCTeM (MIpH
Heo0X0AMMOCTH)

ITepeueHsb pecypcoB nH(}OpPMaIHOHHO-Te/IeKOMMYHHUKALMOHHOU ceTH «IHTepHeT» U
NMPOrpaMMHOI0 o0ecreueHusl, HeOOX0AUMBIX [I/Is1 OCBOEHHS JUCIUTITHHBI

1. Hayunas snekrponHas 6u6mmoreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

2. DneKTpoHHast 6MbMoTeuHast cucTeMa «JIaHb» [D1eKTpoHHBIM pecypc]. — Pexkum poctyma: https://
e.lanbook.com/.

3. YHuBepcuTeTCcKas 6ub/oTeka onsaiiH biblioclub.ru [BnekTponHsIit pecypc]. — Pexkum goctyma:
http://biblioclub.ru/.

4. OnekrtpoHHas 6ubmioreka YYHuT [DnekTpoHHBIN pecypc]. — Peskum mocrymna:
https://elib.bashedu.ru/.

5. Poccutickasi rocynapcTBeHHasi 61boreka [SneKTpoHHbBINA pecypc]. — Pexxum gocTyra:
https:/www.rsl.ru/.

6. HarmoHanbHast 37eKTpoHHast 61b/oTeka [SneKTpoHHbBIN pecypc]. — Pexxum goctyrma: https:/xn--
90ax2c.xn--plai/viewers/.

7. HauwmonanbHas ratdopMa OTKPEITOro oOpa3oBanus npoed.ru [D1eKTpoHHBIHM pecypc]. — Pexkum
pocrymna: http:/npoed.ru/.

8. OnekrpoHHOe obpa3oBaHue Pecrybmky BamkoprocTaH [ DeKTpOHHBINA pecypc]. — Pexxum
poctyna: https://edu.bashkortostan.ru/.

9. WHdopmalmoHHO-TIpaBOBOM nopTan ['apaHT.py [D/1eKTpoHHbINM pecypc]. — Pexxum goctymna: http://
www.garant.ru/.
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IIporpaMMHoe obecrieueHue

1. Bpay3ep Google Chrome - BecriiaTHast nvieH3ust
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

N

LIBREOFFICE - [Jorosop Ne0301400003023000002 ot 14.03.2023 (6eccpouHbIii)

3. OnepanuonHas cucteMa Astra Linux - Jorosop 0301400003023000002 ot 14 mapra 2023

beccpouHo

7. Onucanue

MaTepHaﬂbHO-TEXHHHECKOﬁ

0a3bl,

HeoOXoquMoOM /1A

0CYyIIIeCTB/IEHUS 00pa30BaTe/IbHOT0 MPOIecca Mo AUCHUIUTHHE

HaumeHoBaHue
CrielaIu3upOBaHHBIX
ayUTOPHH, KAOMHETOB,
naboparopwuii

Bup 3ansTuii

HanmeHoBaHue 000pyoBaHuUs,
MPOrpaMMHOTO 00ecIieueHust

Aynutopust 102(UTD)

JlekumonHas, CemuHapckas, s
KOHCY/IbTauuu, [171s1 KOHTpOJIsi U
arTecTaluyu

Iocka, mebesib, POEKTOP, FKPaH.

Aynutopust 104(UTD)

JlekumonHas, CemuHapckas, s
KOHCY/IbTaUuu, [1151 KOHTpOJIs U
arTecTaluu

Hocka, mebesib, 3KpaH.

Aynutopus 201(UT®D)

JlekumonHas, CemuHapckas, s
KOHTPOJIS U arTecTaliu

Iocka, KomrbtoTep, Mebeb,
TIPOEKTOP.
[TporpammMHOe obecrieueHue
1. LIBREOFFICE
2. OmnepanoHHas cucrema
Astra Linux
3. bpaysep Google Chrome

Aynutopusi 204(UTD)

CemuHapckas, s
KOHCY/IbTaUuuu, [171s1 KOHTPOJIsi U
arTecTaluuu

Hocka, nbrm, KOMMyTaTop,
KOMITbIOTEp, Me0OeJib, IPUHTE,
ckaHep epson 1270.
[TporpamMMHOe obecrieueHue

1. LIBREOFFICE

2. Bpayzep Google Chrome

Aynutopus 207(UTD)

I171s1 caMOCTOSITeTbHOM pabOTHI

KommyTaTop, KOMIbIOTep, 1aMria
HacToJibHas , Mebestb, My,
HeTOYK, TIPUHTep, CeTeBOn
GbunbTp, yueOGHO-MeTO MU CKast
JIUTepaTypa, 4ackl.
[TporpamMHOe obecrieueHue

1. OnepaumoHHas cucTemMa

Astra Linux
2. LIBREOFFICE
3. Bpay3ep Google Chrome

Aynurtopus 208(ITD)

JlexunoHHas, CemuHapckas, s
KOHCY/IbTaLK, [1/19 KOHTposis 1
arrecTalyu

Iocka, KomrboTep, Mebeb,

MIPOEKTOP, FKPaH.

[TporpammHoe obecrieueHve
1. LIBREOFFICE
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2. OnepanyoHHas cucTeMa
Astra Linux
3. bpay3ep Google Chrome

Ayputopus 210('TD)

st KOHCy/IbTALUH, [st
XpaHeHUst 0060pyI0BaHUS

Kowmristorep, Mebesib, Mdy.
[TporpammMHOe obecrieueHue
1. Bbpaysep Google Chrome
2. LIBREOFFICE

Ayputopus 301 YuranbHbid 3a1
(anekTpoHHbIM KaTanor)(PM)

[lnst camocTosITeNIbHOM paboThl

Komnbtotep, Meberb, IpuHTEp,
ckaHep hp scanyet g2410.
ITporpammHoOe obecrnieueHre
1. Bpay3ep Google Chrome
2. LIBREOFFICE
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