DHIeNbCCKUM TEXHOJIOTHUECKU HHCTUTYT ((priian)
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Durensc 2026



Ilepeyens KoMIeTeHUMH H YPOBHH HMX CHOPMHPOBAHHOCTH IO JMCHUILIMHAM
(MoayJssim), npakTukam B npouecce ocsoenust OIIOII BO

N3yyeHue AUCIUIUIMHBI HAIIPaBJIeHO HA (OPMUPOBAHKE KOMIIETCHITNU:
(OIIK-5)-CriocobeH pa3pabaThiBaTh TpeOOBaHUS W IMPOCKTUPOBATH MPOTPAMMHOC

o0ecreyeHue.

[lepedenb MIaHUPYEMBIX PE3yJIbTATOB OOYYEHHS MO JTUCHUILIMHE, COOTHECEHHBIX C
IJIAHUPYEMBIMU pE3yJIbTaTaMH OCBOCHUSI 00pa30BaTEIbHON MTPOTPAMMBI:

Kox u Haumenosanue
KOMIIETEHIINU
(pe3ynbTat OCBOCHUS)

Konx n nammeHoBanme
WHIUKaTOpa
JIOCTHIKCHUS

KOMIIETEHIUN
(cocTaBmsroniei
KOMITCHTCHIIHH )

HanMmenoBanwue mokasaress OlleHUBaHUS
(pe3ynbrara 00y4eHus 10 TUCIUIUIHHE)




OIIK-5 Cnocoben
MMOHUMATH TPUHITHAITHI
paboThl COBPEMEHHBIX
MH(POPMAIIMOHHBIX
TEXHOJIOTHI 1
MCIIOJIb30BATh UX IS
pelieHus 3aaaq
npodeccHoHATEHOM
NeSITeIbHOCTH.

HI['ZOHK-S 3HaeTr u
MMOHUMAET TTPUHITUIIBI
OpTraHu3aIuu ’
CTPYKTYpY
UH(POPMAIMOHHO-
TEXHOJOTHYECKUX
CHCTEM, COUCTAFOIIMX
BO3MOXXHOCTH ITAKETOB
KOMITBIOTEPHOU
anreOpsl I
MIPOU3BOJICTBA
BBIYHCIICHUHA B Cpe
IPOrPaMMHUPOBAHUS,
JIUIS. MATEMaTU4YECKOT0 U
KOMITBIOTEPHOTO
MOJCIIUPOBAHUS.

3HATh: MPOLIECCHI, METOIbI TOUCKA, COOPa, XpaHEHUS,
00paboTKH, IPeIOCTABICHUS, PACTIPOCTPAHESHUS
nH(POPMAILIMU U CIIOCOOBI pean3aliy TAKUX MPOIECCOB U
METO/10B; HH()OPMAILMOHHBIE TEXHOJIOTHH,
CHOCOOCTBYIOIINE OPTaHU3AIIH POPECCHOHATBHON
JIeSITEIIbHOCTH; OCHOBBI 00€CTIeYeH s KOMITBIOTEPHOU U
TEXHOJIOTUUECKOH MOIePKKH NpodheccCHnoHaTbHOMI
JIeSITeIIbHOCTH.

YMeTh: HHTETPUPOBATH COBPEMEHHbIE HH(OPMAITHOHHBIE
TEXHOJIOTUH B MPO(ECCHOHATIBHYIO [ TEIbHOCTD;
obecreunBaTh COMPOBOXKICHHE MPOHECCUOHATHHOM
JIESTEILHOCTH CPEICTBAMH KOMITLIOTEPHOM H
TEXHOJIOTHYECKOH MOIEPKKH: BEIOMPATh U KCIOIb30BATh
COBpEMEHHBIE HH)OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIC U
HHTEIUICKTyaIbHbIC TEXHOJIOTHH, HHCTPYMEHTAIbHBIC
Cpelbl, IPOrPaMMHO-TEXHHIECKHE IATHOPMBI 1
MPOTPaMMHEIE CPENICTBA, B TOM YHCIIE OTEYECTBEHHOTO
TIPOM3BOJICTBA, UCIIONB3yEMBbIE JUTS PEIICHHS 3a71aY
poeCCUOHATBHOM NS TeIBHOCTH;

BJIa/IeTh: CIIOCO0aMH MOTIOTHEHHS TPO(ECCHOHABHBIX
3HaHMI HAa OCHOBE HCIIOJIb30BAHMS OPUTHHAIBHBIX
WCTOYHHMKOB, B TOM YHCJIE SIEKTPOHHBIX, 3 PA3HBIX
obnacreii o01Ieit, MaTeMaTHYecKoil 1 MpohecCUOHATBHOM
KyJbTYpPBI; HABBIKAMH Pa0OTHI ¢ JeKaiuMu B ocHoBe UT-
pEIICHHMIA IO aHAIK3Y, 00paOOTKE U YIIPaBICHHS JaHHBIMHU;
HaBbIKaMu npuMeHeHus cpencts UKT B
podeccHoHAIBHOM NEATENFHOCTH, TO €CTh TEXHOJIOTHAMU:
00paboTKH TEKCTOBOU MH(POPMAITNH (TCKCTOBBIE
PEIaKTOPHI, TEKCTOBBIE MPOLIECCOPEI), 00pPaObOTKN YHCIOBOH
nHpOpMannH (TabIMIHBIE TIPOLIECCOPEI, CPEIBI
MIPOTPaMMHUPOBaHHUsI), 00PAOOTKHU U TPEACTABICHUS
rpadudeckoii nHpopMalu (rpadpruueckre Mpoeccopsl U
pelaKTopsl, MPOrpaMMbl 00PaOOTKH BEKTOPHOM rpaduKu);
MHTErPUPOBAHHBIE OHUCHBIE TEXHOJIOTUH CO3/IaHHs W
00paboTKN TAaHHBIX (MMIIOPT U AKCIOPT TaOINIHBIX
JIAaHHBIX, MaTEMaTHYECKUE U MPOrPaMMHBIE CPE/ICTBA,
onnaifH UT- cepBucs! 06paboTKN JaHHBIX.

2. MeTozmqecmle, OIICHOYHBIC MAaTEpHaJdbl H CpPEACTBA, ONPEACIAIOIINC

npoueaypsl

OIlCHUBAHUA

cpOopMHUPOBAHHOCTH

KOMIIeTeHUUi  (3J1eMeHTOB

KoMIeTeHuuii) B npouecce ocsoenusi OITIOII BO

2.1 OneHo4YHbIe CpeACcTBA IS TEKYLEero KOHTPOJIst

Bonpocsl 1J1s1 yCTHOTO 0npoca:

Tema 1. OcHoBHBIE cBe/leHNs 0 paboTe B MaTemMaTnyeckoM nakere MathCAD.




1.  TIlepeuncnute Ha3HaueHus Mmaremarnueckux manencit Calculator, Graph, Matrix, Evaluation,
Calculus, Boolean, Programming, Greek, Symbolic.

2.  Kakoe neiicTBue ciaenyeT BBITOIHUTE JJIsL TOTO YTOOBI CO371aTh HOBBIH ITyCTON JOKYMEHT, YKe
paboras B Mathcad?

3. Penmakrop Mathcad — 10BOJIBHO CIOXKHAsI IPOTPaMMa, U B pe3yibTaTe paboThl B HEM Ha
MTOBEPXHOCTU JOKYMEHTa MOXKET BpeMsi OT BPEMEHH MOSBIATHCS "Mycop" — JUIIHUE CUMBOJIBI,
KOTOPBIX Ha CaMOM JieJie B JIOKyMeHTe HeT. Eciu Bl mojio3peBaere, 4To MMeeTe Jeji0 UMEHHO C
TaKoW CUTYyalleil, Kakue NeWCTBUS Bbl IOJKHBI BBITIOJHUTH, YTOOBI B pE3yJIbTaTe BCE JIUIIHHUE
CUMBOJIbI UCYE3ITH.

4.  Kax opraHu3oBarh MOMCK CHMBOJIA, parMeHTa WM CIIOBa B IOKyMEHTE Haxo sach B Mathcad?

5. Uro HEOOXOAMMO clenaTh YTOOBI ONIPEISIUTh IEPEMEHHYIO B JokyMeHTe Mathcad?

Tema 2. ITocTtpoenue rpagpuxos B MathCAD.

Kak B MathCAD co3gats I'padux?

Kaxkue rpadguku MOXHO MOCTpOUTh B porpamme Mathcad?
Kaxk B Mathcad moctpouTh HECKOIBKO TpapKOB HA OJTHOM?
Kak n3menuts pasmep rpaduka B Mathcad?

arwnN e

Kak B Mathcad moctpowuts ['paduk mo Touxam?

Tema 3. CUMBOJILHBIE BLIYMCJICHHUSA.
UTO MOHUMAIOT I10J] CAMBOJIBHBIMHE OrieparusiMu B Mathcad?

A

Jliig kakux 1esieu ciayXUT CUMBOJIBHBIN mporieccop Mathcad?

3. Kak ¢ momo1ibto KOMaHJHOT'O MEHIO U MATEMAaTHUYECKOM MaHEIM MOKHO pellaTh aHATUTUYECKU
anredpanvyeckue ypaBHeHUs?

4.  Tloyemy He0OX0aMMO MPOBEPATH KoMaHay Simplify?

Kakue ananuTuyeckre BEIYMCICHHUS] MOYKHO BBITIOJNHATH C MaTpuiaMu?

o

6. Kakume cuMBOIIbHBIE OTIEpAIlMU MOKHO BBITIONHTH B Mathcad?

Tema 4. Meroa I'aycca, MmaTpuuHbiii MeToa, MmeToa Kpamepa.

Kaxue meroas! peanuzonansl B Mathcad nins pemenust CJIAY?

B yem 3akmogaercst metos1 ['aycca npu pereH| CUCTEMbl YpaBHEHHNA?

3. B uewm 3akmouaercs meton Kpamepa npu pemieHun cucTeMbl ypaBHEHHH?
Tema 5. Meron HeroToHa, metrop 3eiiaes.

HTepaliiOHHBIM METO/bI PEILICHHsI CUCTEMbI YpaBHEHH?

B yewm 3akmtouaerca meros HploToHa npu pelieHH cucTeMbl ypaBHEHUN?
3. B uem 3akirodaeTcst MeTo]| 3eiiiens Npyu pelieHuH CUCTEMBbl ypaBHEHUNA?

™=

™=

3ajanus 11 BbINOJHEHUSI MPAKTUYECKUX padoT

Pa6ora Ne 1.

OCHOBBI PABOTBI C CUCTEMOM MathCAD.

JNEVICTBUS C MATPUIIAMHU U BEKTOPAMM.

Hean: nHayuuthcs padborath B cpeae MathCAD, BeunchATh 3Hau€HUs PYHKIUH,
BBITIOJIHSATH IEUCTBUA ¢ MaTpuiiamu B cpeae MathCAD.
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Paoorta Ne 2.

I'PAOUK ®YHKIHNU.
Heab: HayduTbcs CTPOUTH AByMepHbIe rpaduku B cpene MathCAD.

Paoora Ne 3.
CUMBOJIBHBIE BBIYUCJIEHUA

Lesib: HAyYIUTHCS BBIYHCIATH MIEPBBIE U BhICIINE Tpou3BoaHbIe B cpeae MathCAD.

Paoorta Ne 4.

PEIHIEHUE CUCTEM AJTEBPANYECKUX YPABHEHMUIA.
Ieab: 03HAKOMHUTHCS C OCHOBHBIMH METOJAMH PEIICHUS CHCTEM JIMHEHHBIX ypaBHCHMIA
cpeacteamu MathCAD.

PaGora Ne §
PELIEHUE HEJUHEAHBIX YPABHEHUI
Lleab: HayduThCs peliaTh HeJMHEHHbBIC ypaBHeHUs cpenctBamu MathCAD.

2.2 OueHoOYHbIE CPeacTBA AJIsl IPOMEKYTOYHOI0 KOHTPOJIS
Tunosoii nepevyeHb BONPOCOB K 3a4eTy:

Boluncienue norpemHocTei.

2. OcHoBbl padoTel B MathCAD.

3. Marpuunsie BerurcieHus B MathCAD.

4. TIloctpoeHue ABYMEPHBIX M TpexmepHbIX TpadukoB B MathCAD.
5.CumBonbHbIe Beruncienus B MathCAD.

6. IIporpammupoBanue B MathCAD.

7. UaTepnonupoBanue. DKCTPANOIMPOBAHHUE.

8. Iuddepenmuporanue B MathCAD. MccnenoBanue GpyHKIIHA.

9. UYucnennoe wuHterpupoBanne B MathCAD. BpbluucieHue ONpeaeaeHHOro M
HEONPENIEJICHHOTO MHTErpajia 3aJaHHoN  (QyHKIMU. YuclIeHHO€ WHTErpUpOBaHUE
METO/IaMU JIEBBIX U MPABBIX MPSMOYTOJILHUKOB, METOAOM CPEIHUX, METOAOM CHMIICOHA.

10. Pemienue HenuueiHbix ypaBHeHuil B MathCAD. I'paduueckoe oTaeneHue KopHel
ypaBHEHUS. Y TOUHEHHE KOPHEH METO/I0M OMCEKIIUU.

11. Pemenne nenuueilHbix ypaBHeHmii B MathCAD. VYTouHeHue KOpHEH MeTogamu
KacaTeJIbHBIX U MOCIICIOBATEIIbHBIX UTEPAIU.

12. Pemenne cucreM JNUHEHHBIX ypaBHEHH. HaxoxkaeHue KOpHENH CHCTEMBI METOJAMH
I'aycca, Kpamepa.



13. Pemienue cucteM HEIMHEHHBIX ypaBHeHMN. HaxoxeHne KOpHEl cucTeMbl METOJI0M
HeroroHa.

OnenuBanue pe3yiabTaToB oOOydeHHs B (Gopme YpoBHA C(HOPMUPOBAHHOCTU
AJIEMEHTOB KOMICTCHIIMI TMPOBOAMTCS ITyTEM KOHTPOJS BO BpPEMs MPOMEKYTOUHOU
aTTectauuu B GopMe IK3aMeHa:

a) OIICHKA «OTIWYHO» — KOMIIETCHIUS(M) WIH €€ dYacTh(d) CHOPMHUPOBAHBI
MTOJTHOCTBIO HA MPOJIBUHYTOM yYPOBHE;

0) OIleHKa «XOpOIIO» — KOMIMETCHIUA(M) Wind ee 4acTh(u) cdopMupoBaHBI Ha
MOBBIIIEHHOM YPOBHE;

B) OIICHKAa «YJOBJETBOPUTEIBLHO» - KOMIETCHIUA(U) WIM €€ YacTh(H)
c(hOopMHUPOBaHbI HA TOPOTOBOM YPOBHE;

I') OIIEHKa «HEYJOBJETBOPUTEIBLHO» - KOMIETEHIHUS(M) WM €€ YacTh(M) He
c(hOpMHUPOBAHBI.

Kpurtepuu, Ha OCHOBE KOTOPBIX BBICTABIISIFOTCS OIICHKHU MPHU MPOBEICHUN TEKYIIIETO
KOHTPOJIS ¥ TPOMEKYTOUHOM aTTeCTallK MPUBEICHBI B Ta0. 1.

OreHKa «HEYAOBIECTBOPUTEIBHO» CTABITCA TAKXKE B CIy4asX, €CIH O0yJaronuics
HE TIPUCTYMajdl K BBHIMOJTHCHUIO 3a/aHWs, a TaKkKe MpH OOHAPYKEHUU CIEAYIOIINX
HapyIlIeHUN:

— CIIUCBHIBAHUE;

— TUIaruar;

— (hanpcudukanus JaHHBIX U PEe3yJIbTaTOB PabOTHI.

Tabnuna 1 — Kpurepuu BbICTaBICHUS OIIEHOK MPU MPOBEACHUH TEKYIIETO KOHTPOJIS
Y IIPOMEKYTOUYHOM aTTECTALUU

[IIxana oneHkn Onenka Kpurepnii BEICTaBIEHUS OLICHKH
YeTslpexOannbHas OtinuHO OOyuarouiics OTBETWJI Ha BCE TEOPETHUECKUE
nIKanza Bonpockl. [lokazanm 3HaHMsSI B pamKax y4eOHOro

MaTtepuana, B ToM uucie u no 3amanusMm CPC.
Bemonaun npaktuueckue 3agaHud.  [lokasan
BBICOKUI YpOBEHb YMEHUS U BJIAJCHUS HABBIKAMU
IIPUMEHEHHUsI TIOJYYECHHBIX 3HAaHUW U YMEHUU NpU
pellleHnr 3aJa4 B paACIIMpPEHHBIX  paMKax
yuyeOHOro Marepuana.

XOpO1LIO OOyuaronuiics OTBeTWI Ha OOJBIIYI0 YacTh
TeopeTudeckux BompocoB. [lokasanm 3HaHuA B
y3KHUX paMKax y4eOHOro marepuana. BuimomHui
MIPaKTUYECKHE 3aJaHusl € JIOMYCTUMOM
norpemHocTbio.  [lokasan Xxopommil  ypoBeHb
YMEHUSI W BJIAJCHHUS HaBBIKAMU TNPUMECHEHUS
MOJIYYCHHBIX 3HAHMM M YMEHUH TpU pEIICeHUU
3a/1a4 B paMKax y4eOHOTo Marepuaa.

YAOBJICTBOPUTCIBHO O6yanOH_[I/ICC}I Ipu OTBCTC Ha TCOPCTHYCCKUC
BOINMPOCBI W IMPH BBINIOJHCHHUMN TPAKTHUYCCKHX




3alaHlii U paboT, MPOAECMOHCTPUPOBAT HHU3KHMA
YPOBEHb 3HAaHUU M YMEHUU IIPU PELICHUH 3a1a4 B
pamkax ydeOHoro marepuana. Ilpu orBerax Ha
JIOTIOJTHUTEIBHBIE  BOIPOCHl  OBUIM  JOIYIIEHBI
HENPAaBUIIbHBIE OTBETHI

HEYO0BJIETBOPUTEIBHO

OOyuaronrecss npu OTBETE HAa TEOPETHUYECKHUE
BONPOCHl W TIPU BBIIOJHEHUU MPAKTHUECKUX
3agaHuii  paboT, TPOJEMOHCTPUPOBA KpaiiHe
HU3KUI YPOBEHb 3HAHUN U YMEHUU NMPU PEIICHUU
3aJad B paMkax ydeOHoro warepuana. Ilpu
OTBETax Ha JIOMOJIHUTENbHBIE BOMPOCHI OBLIO
JIOMYIIEHO MHOKECTBO HEMPaBUIILHBIX OTBETOB




2.3. UToroBasi AHATHOCTHYCCKaA paﬁoTa o AMCIOUIIJINHE

SAJIAHMS 1151 TMATHOCTUYECKOM PABOTHI ITO JUCIHUTIIIMHE (MOJIY.JTIO), IPAKTUKE

Howmep 3aganus

[IpaBuiibHBII OTBET *

Coneprkanue Borpoca

Kommerenmus

Kox u HaumeHoBaHue
WHIUKATOPa
JOCTHKEHUSA

KOMIIETEHIINU

=

1. BEIMOTHEHUS
OOJIBIIIMHCTBA
oIepanuii, TaKux
KakK JSHCTBHE C
daiinamu,
penakTopckas
MpaBKa, BCTaBKa
00BEKTOB U JOCTYII
K CIIPaBOYHBIM
CHCTEMAM;

[Tynkt mento Standard (CtangapTHas) - CIIy>KUT JUJIS ...

1. BeIMOSTHEHMS OOJIBITMHCTBA ONEPAIIHii, TAKMX KaK JeHCTBUE ¢ (daiaamu,
penaKkTopckasi mpaBKa, BCTaBKa 00bEKTOB U JIOCTYII K CIIPABOYHBIM
CUCTEMAaM;

2. hopmaTUpOBaHUS TEKCTa U POPMYII;

3. BCTaBKA MaTeMaTHYECKUX CHMBOJIOB M OTIEPaTOPOB B JOKYMEHTHI.

OIIK-5

WNJI-20nk.5s 3HaeT u
MMOHUMAET
MIPUHITUTIBI
OpraHu3alyu U
CTPYKTYpY
UH(OPMAIMOHHO-
TEXHOJIOTHYECKHX
CHUCTEM,
COYETAIOLIUX
BO3MOYKHOCTH
MaKeTOB
KOMITBIOTEPHOU
ajareOphl IS
MIPOU3BOJICTBA
BBIYMCIICHUW U CPET
MPOrpaMMHUPOBAHHS,
TSt
MaTeMaTH4YECKOTO 1
KOMIIBIOTEPHOIO
MO/JICTUPOBAHUA.




MAaTpPHIIbI 471!
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2. 2. U1 BBOJIa [TynkT menro Evaluation (Berauciienue) menro Marematuka- cirysxut aist | OIIK-5 | U1-2onk-s
OTIePaTOpPOB ..
BBIYHCIICHUS U 1. BBOIa Ymce1, 3HAKOB THITMYHBIX MATEMATHYECCKUX OTepaIiuii u
3HAKOB JIOTUYECKUX | HauOoJiee YacTo ynoTpeOIsIeMbIX CTAHAAPTHBIX (PYHKIUH;
oTiepallnii; 2. JU1sl BBOJIA ONIEPATOPOB BHIUMCIICHUS U 3HAKOB JIOTHUYECKUX OTEpaInii;
3. u1st mocTpoeHusl rpaduKoB;
4. nyist BBOJIa BEKTOPOB M MATPHIT M 3aJIaHUSI MATPUYHBIX OIEPAIIHIA;
3. 2. Symbolic J1J1s BBIYKCIICHUS TIPOU3BOTHON (DYHKIIMM HEOOXOAMMO HCIIOIh30BATh OIIK-5 | UI-20mk-5
4. Evaluation naHelb
1. Calculus
2. Symbolic
3. Boolean
4. Evaluation
4. 2.1 Kakoe 3nauenmne nmeet nepemennas ORIGIN, eciu mepBblIif 21eMeHT OIIK-5 | UM-2onk-5




OrtBer:
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1.11
2.1
3.0
4.-1
3.0 Kakoe 3nauenmne nmeet nepemennas ORIGIN, eciu mepBbIif 271eMeHT OIIK-5 | UMI-2onk-5
MaTPHIIBI ag; -
1.11
2.1
3.0
4.-1
3.9 Martpuna 3anana B Buze: i=1..5. Ri=3*i. Uemy paBeH snemeHT R3? OIIK-5 | MA-20mk-5
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1. [IpucBauBanue

2. 'mobanbHOE IpUCBauBaHUE
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=
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= HpaBI/IHBHBII/I OTBET COI[ep)KaHI/IC BOIIpOCa O S é = S
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1.3
2.6
3.9
4,12
2.4 PamxupoBanHas nepeMmenHas 3agana B Buge r=1,5..13. Ckonbko OIIK-5 | UMI-2onk-5
3JIEMEHTOB B MacCUBE?
1.3
2.4
3.5
4.6
1. [TpucBanBanue Kakoe Ha3HaueHue y oneparopa “:=” OIIK-5 | UJI-2onk-5
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3. BeiBoj 3HaueHMs Ha KpaH
Q. Bce oTBeThI Kakumu criocobamu MoxxHo permmts CJIAY: OIIK-5 | UMI-2onk-5
1. C ucmonp3oBanueM BeIYucauTenbHOro 010Ka Given/Find
2. C ucriosib3oBanreM BeTpoeHHOH ynkiuu Isolve()
3. Matpu4HbIM criocoOomM
10. 1. uTeparMOHHBIN Mertox HeroTona -310 OIIK-5 | U-20mk-5

YUCJIICHHBIN METO/
HAaXOJICHUSI KOPHS
3alaHHON (QYHKLIMH

1. uTepallMOHHBIN YUCIICHHBINA METO HAXOXKICHUs KOPHS 3aIaHHOM
byHKIIIH

2. UTEPALIMOHHBIA METO/1 PEIICHHS] CUCTEMbI JIUHEHHBIX YPaBHEHUIA.
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