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PABOYASA NPOrPAMMA YYEEHON OAUCLMMIINHDI

51.B.1B.01.01 JluHenHoe nporpammMmupoBaHue

1. Koa u HaumeHoBaHuMe HanpasneHusa noarotoBku: 01.03.04 lMNMpuknagHasa maTemaTmka

2. Mpocdumnb noarotoBkU. [lpMeHeHMe MaTeMaTUyeCcKMx MeTOLOB K peLleHuto
NHXXEHEPHbIX N 9KOHOMUYECKUX 3aaad

3. KBanudukauums BbinyckHuka: bakanasp

4. dopma obyyeHusa: O4vHas

5. Kachegpa, oTBevarowan 3a peanmsaymio QUCLUNIINHDbI:
Kadegpa matematnyeckoro MogenmpoBaHus

6. CoctaBuTenb nporpammbl: Kaprnosa AHTOHMHa [eTpoBHa, K.40.-M.H.

7. PekomeHpoBaHa: Hay4HO-MeTOOMYECKMM COBETOM MaTtemMaTudeckoro dakyrnbTeTa,
npoTokosni Ne 0500-06 ot 25.05.2023

8. YuebHbIn roa: 2024/2026 CemecTp: 5
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9.lenu v 3agayum y4ye6HON AUCLUNIINHBI: OCBOEHWNE NOHATUIA N pe3ynbTaToB JIMHENHOMO
nporpamMmmMmpoBaHnst; GOPMMPOBaHNE YMEHWUIA M HaBbIKOB B pPeLUEeHUW 3adadv; pasButue
HaBbIKOB B MOCTAHOBKE W peLleHnn npaktudeckmnx 3agady. OCHOBHbIMM 3agadamun y4ebHom
ANCLMNIIMHBI ABNSATCA: - 3y4ynTb NOCTAHOBKY 3a4ayun IMHEMHOro NpPorpaMMMpOBaHUs; -
HayunTbca pewartb 3agaym NIMHENHOrO MNPOrpaMmMupoBaHUS MPSAMbIM U OBOMCTBEHHbLIM
CUMNIIEKC-METOAOM; pellaTb TPaHCMOPTHYIO 3ajady JIMHEMHOro nporpamMmmMuMpoBaHns
METOAOM MOoTeHuuarnos; ANd AaHHOM 3ajadn NMHEWHOro nporpaMMuUpoBaHUS CTPOUTH
ABOWCTBEHHYIO 3aJady W WUCNonb3oBaTb CBA3b MexXQy 3ajadamMu Ofs  OTbICKaHUS
ONTUMarnbHOro pelwenns; - NMpnobpecTn HaBbIkKM B MOCTAHOBKE N PELLUEHUN NMPaKTUYECKUX
3aja4, CBOAALMXCS K 3aa4aM NIMHENHOro nNporpaMmMmnpoBaHnS.
10. Mecmo y4yeb6HoU ducuyunnuHbl 8 cmpykmype OOI1: BapnaTnBHas 4acTb,
ancumnnuHa no Belbopy. [ns oCBOeHNA ANCUUNIINHBI HEO6XO4MMbI 3HAHUSA N YMEHMS,
npuobpeTeHHble NO AucumnnnHam: «MaTemaTnyeckun aHanmsy», «JInHenHas anrebpay,
«OdnddepeHumanbHble ypaBHEHNS» N « DYHKLMOHANBHbBIA aHanNmn3».

CtyneHT gomkeH cBo60aHO BNageTb MHCTPYMEHTaMM MaTemMaTU4eCcKoro aHanmsa u

NMHenHon anrebpsbl

MeToabl NMHENHOro NPorpaMMMpPOBaHKSA akTUBHO UCMOSb3YHOTCS B MPOrHO3HbIX
pacyeTax, NNnaHMPOBaHMU N OpraHM3aLmMmn NPON3BOACTBEHHbIX MPOLIECCOB, a TaKKe B B

domHaHcoBOW cepe.

[vcumnnuHa siBnsieTcs npealwecTByoLWen Ans KypcoB «YucneHHble MeToabl»,

«MeToabl onTUMM3aUnn.

11. MnaHupyeMbie pe3ynbTaTbl 06y4YeHUs No gUcuMninHe/MoAay o (3HaHUA, yMeHus,

HaBbIKW),

COOTHEeCEeHHbIle

C nnaHnpyemMmbiMu

pe3ynbTatamMun

ocBO€eHusA

obGpas3oBaTenbLHOWN NporpamMmbl (KOMNETEHUMAMUN BbINYyCKHUKOB):

Kog HasBaHue Koa(bl) UHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4YeHus
KOMNeTeHuun
MK-1 | CnocobeH MK-1.1 | O6bnapaet 6a3oBbIMU 3HaHUAMU B | 3HaTb: 0a3oBble 3HaHMA B oOONacTu
BbISABNATb obnactm maremaTMyecKuMx Hayk, | MaTeMaTn4eckux HaykK,
€CTEeCTBEHHO- nNporpaMmmnpoBaHus n | NporpaMmMmnpoBaHus "
Hayu4HYy!o MHPOPMALIMOHHBIX TEXHOITOMMN NHPOPMALIMOHHBIX TEXHOIOMNN;
CYLLHOCTb MK-1.2 | YmeeT cobupaTtb, obpabatbiBath, | YMeTb: cobupaTb, obpabaTtbiBaThb,
npo6nem, aHanuampoBsaTtb pesynbTaThbl | aHanuanposaTb pesynbTaThbl
BO3HMKaIOLLMX nccnegoBaHWiA, MONyYeHHbIX NMpU | UCCREeAOBaHUN,  MOMYyYEHHbIX  Npu
npu peLueHnn peLleHnn WHXXEHEPHbIX N | peweHnn WHXEHEPHbIX n
NHXXEHEPHbIX U 9KOHOMUYECKMX 3agay 9KOHOMWYECKMX 3aday;
aKoHOMMYecknx | MK-1.3 | NmeeT NpaKTU4ECcKNX onbiT | BnapeTb: HaBblkaMy MpPaKTUYECKOro
3agad Hay4HO-MCCrenoBaTenNbCKOM onbiTa Hay4HO-MccreaoBaTenbCKom
AeqaTenbHOCTM B MaTematuke U | AeATEeNbHOCTM B MarteMmaTtuke U
nHdopmaTtmke nHopmaTmke.

12. O6bemM AMcCUUNIIMHbI B 3a4€THbIX egnHULax/yac.(s coomeemcmesuu ¢ y4ebHbIM fnaaHoM) -

2/72.

dopma NpoMeXXyTOYHOM aTTeCTaLuU(3avem/sk3ameH) 3a4€T

13. Buabl yye6HOM paboThbl

Bug yuebHow paboTbl

TpyaoemMKoCcTb

Bcero

Mo cemecTpam

5 cemecTp

Ne cemecTtpa




KoHTakTHast pabota 72 72
nekumn 34 34
B TOM 4ucCre: npaKkTudeckne
nabopatopHble
CamocTosaTensbHas pabota 38 38
B TOM yucne: kypcoBasi pabota (npoekT)
dopMa NpoMEXYTOYHOM aTTecTaumm
(3a4yem.)
Wroro: 72 72

13.1. CopepxaHne AUCLUMNIUHLI

n/n HanmeHoBaHne pasgena
CopaepkaHue pasgena gucUMninHb
ANCUUNANHBI
1. Nlekumnn
1.1 BeeneHue. 1. O01mas mocTaHOBKA 3aJjaYi ONTHMH3ALIMH.
2. lleneBas GpyHKIHUA.
3. HomycTuMoe MHOXeCTBO. JloIyCcTHUMOe peleHHE.
4. OntumanpHoe pemenre. OnTuManbHOEe MHOKECTBO.
1.2 MartemaTtnyeckoe n nuHerHoe | 1. IloctaHoBKa 3aa4l MaTEMAaTHYECKOTO IPOrPAMMUPOBAHHUSL.
nporpamMmmunpoBaHue. 2. Knaccuguxanus 3aa4 MaTeMaTHY€CKOTO IIPOrPAaMMHUPOBaHHS.
3. IlocTaHoBKa 3a/1a4M JTUHEHHOTO MPOrpaMMHUPOBAHUS.
4. TTpumepsl 3a1a4.
1.3 lMocTaHoBKa 3agaun 1. Obmas mocranoBka 3agauu JII1 u paznuaHble GOPMEI €€ 3aIicH
NIMHENHOrO (aucnoBas, MaTprUIHas).
nporpamMmmupoBaHus. 2. CrannmapTHas v KaHoHHYeckas hopmsl 3amaun JITI.
1.4 Teopema o cyLiecTBOBaHUU 1. Teopema 0 CyLIECTBOBaHUM ONTUMaJIbHOTO penienus 3anayu JII1 B
peLLeHuns. cllyyae OTpaHNYEHHOCTH LeNeBOH (DYHKIIUH.
15 "padunyecknii metop pewenns | 1. I'padudeckuii Mmeros pemenus 3aaa4 JII1 ¢ qByMsI HEHM3BECTHBIMU.
3agau J npu manom uucne 2. Jlunusi ypoBHS 1eTIeBO# (HYHKIHH.
HEeN3BECTHbIX. 3. Anropurm peutenust 3aaaun JIIT rpaduyecknum MeTo10M.
4. CBenenue 3a1a4 JTUHEHHOTO MIPOTPAaMMHUPOBAHHS 00IIEro BUAA K
3ajJia4aM, TONYCKaIOIMM pellleHHe rpadMueCKUM METOIOM.
1.6 CvmMnnekc-meTon peLleHus 1. Cumnuiexc-meron perrenus 3aaaqn JIIT obmero Buna.

3agayu JIN obwero Bmaa.

2. lomyCTUMBIH BHJ CUCTEMBI OTPaHUICHUI.
3. HonycTtumsbiii 6a3uc. CBOOOIHBIE U Oa3UCHBIE HEM3BECTHBIE.
bazucHoe penienue.

1.7 CumMnnekcHble Tabnuupl. 1. CuMILIEKCHBIE TAOIUIIEI.
2. AnroputMm perenus 3agadu JII1 cuMIuiekc-MeToa0M.
3. l'eomeTpuyeckas HHTEPIPETALNS CUMIUICKC-AITOPUTMA.
1.8 Mpsamasn n asorcTBEHHas 1. ITocTaHOBKa B3aUMHO ABOMCTBEHHBIX 3aga4 JIIT.
3agayu. 2. CUMMETpUYHbIE B3aUMHO JIBOMCTBEHHbIE 3aauu.
3. DKOHOMUYECKHI CMBICIT ABOMCTBEHHOCTH. OCHOBHOE HEPABEHCTBO
JUISL ABOMCTBEHHBIX 3a/a4.
1.9 TeopeMbl ABONCTBEHHOCTM. 1. OcHoBHas Teopema JIBOICTBEHHOCTHU U €€ CIEICTBUSA.
2. Kpurepuii onTUManbHOCTH.
1.10 [lBoncTBEHHbIE 3agauun. 1. JIBOMCTBEHHOCTh B 9KOHOMHUYECKUX 3aJlayax.
2. O01ast mMoCTaHOBKA B3aMMHO JIBOMCTBEHHBIX 33J1a4.
1.11 Bunabl ABOMCTBEHHbIX 3a4av. 1. CuMMeTpUYHBIE TBOWCTBEHHBIC 33 Ia4H.
2. HecuMMeTpHUYHbIE IBOWCTBEHHbIC 33/1a4H.
3. [IpumeHeHne TEOpUH IBOMCTBEHHOCTH B IKOHOMUKE.
1.12 [NocTaHoBKa 3aKpbITOM 1. Tpancnoptras 3amaqa JIIT.
TpaHCNOpTHOM 3ajaun 2. 3akpeITas MOJENh TPAHCIIOPTHOH 3a1a4n.
NNHENHOro 3. BeIpOXI€HHOCTh B TPAaHCTIOPTHBIX 3a/1a4ax.
nporpamMmmnpoBaHus. 4. MeTtoapl NOCTPOEHHSI HAYAIBHOT'O OIMIOPHOTO IUIaHA TPAHCIIOPTHOM

3aJ[a4uu.

1.13 OTkpbITas TpaHcnopTHas

1. OTkpbITasg MOJENb TPAHCIIOPTHOM 3a1a4H.

3ajava. 2. IlpuMeHeHre TPaHCIIOPTHBIX MOJieIel B 9)KOHOMHUECKHX 33/1a4ax.
1.14 "eomeTpus nvHenHoro | 1.Bsimykioe MHOXeCTBO. Brimykiiast 060mo4ka.
nporpamMmupoBaHus. 2. Hommaap, nomuron. [TonudapansHeil KoHyC. J[Ba ciocoba

OIKMCaHud MOJHUIAPOB.
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3. l'eomeTpudeckas HHTEPIPETALNS CUMIUIEKC-METOA.

13.2. Tembl (pasgenbl) AUCUUNIUHBI U BUAbI 3aHATUN

(o]
Ne HanmeHoBaHue pasgena .
n/ Buapl 3aHaTUR (4acoB)
0 AVCUMNITUHBI
MpakTtn CamocToaT
JTabopaTt
Mekummn | vecku enbHas Bcero
OpHble
e paboTa
1 | BeegeHue. 1 - - - 1
> MartemaTtnyeckoe n nuHenHoe 1 i i 3 4
nNporpaMMmpoBaHue.
3 lMocTaHoBKa 3agayn NMHENHOrO > i i 3 5
NporpaMMmnpoOBaHUs..
Teopema 0 CyLLeCTBOBaHWUM peLLeHuns. 2 - - 3
5 "padmyecknii meToa pelleHns 3agad i i 5
JIM npyn manom 4Yncrne HEN3BECTHbIX.
Cwvimnnekc-metog peweHuns 3agadv J1M1
6 3 - - 3 6
obuiero Bnaa.
7 | CumnnekcHble Tabnuubl. 3 - - 3 6
8 | MNpsmas n gBoncTBEHHas 3agayw. 2 - - 2 4
9 | Teopembl 4BOMCTBEHHOCTH. 3 - - 3 6
10 | AdBsowicTBeHHbIE 3aaauN. 3 - - 3 6
11 | Bvabl ABONCTBEHHbIX 3a4av. 3 - - 3 6
12 3akpbiTasi TpaHCNopTHasi 3agava 3 i i 3 6
JIMHEWHOrO NPOrpaMMMUpOBaHUst
13 | OTKpbITasg TpaHcnopTHas 3agava. 3 - 3 6
14 FeomeTpusi NIUHEHOTO 3 3 6
NporpaMmMmnpoBaHmsl.
UToro: 34 - - 38 72

14. MeToanyeckue ykasaHma Ans odyvaroWwmxca Nno 0CBOEHUIO AUCLUMNIIUHDbI
(pekomeHOayuu oby4arowuMcs Mo 0C80EHUI QUCUUNIUHBI: paboma ¢ KOHcriekmamu nekyud,
rpe3eHmMauyUOHHbIM MamepuasioM, 8biMOSTHEHUE KypcogoU pabomsi, npakmuyeckux 3adaHul, mecmos,
3adaHull mekywel ammecmauyuu u m.o.)

OcBoeHWe ancuunnmHbl NpeanonaraeT He TONbKO obs3aTenbHoe noceleHme obyyarowmmes
ayaAMTOPHbIX 3aHATUI (NabopaTopHbIX 3aHATUI) U aKTUBHYIO paboTy Ha HUX, HO U CAMOCTOATENbHYIO
y4ebHy0 OeATenbHOCTb, Ha KOTopyo oTBoAUTCA 38 Yacos.

CamoctodatenbHast yvyebHasi OeATenbHOCTb CTYOAEHTOB MO AuUCUMNAMHE npegnonaraet
BbIMOMHEHWNE CcriedyoLWwnx 3agaHni:

1) camocTosATENbHOE U3yYeHne y4ebHbIX MaTepuanos no pasgenam 2-14 ¢ ncnonb3oBaHMeM
OCHOBHOW M AOMOSHUTENBHOW NUTepaTypbl, HPOPMaLMOHHO-CNPABOYHbLIX Y MOUCKOBLIX CUCTEM;

2) NOArOTOBKY K TEKYLLUMM aTTeCcTaumnsaMm: BbINONIHEHNE NMPaKTUYECKNX 3adaHnin No pasgenam
5,6, 10,12,13.

Bonpocbl NEKUMOHHBIX 3aHATUI 0BCYXOalTCA Ha 3aHATUAX B BuAE YCTHOrO onpoca —
MHOMBUAYaNbHOrO M poHTanbHoro. MNMpy NOArOTOBKE K NEKUMOHHBIM 3aHATUSM Oby4datoLmmcs
Ba)XHO MOMHUTb, YTO UX 3aJa4a, OTBEYasi Ha OCHOBHbIE BOMPOCHI MiaHa 3aHATUS 1 OMNONHUTENbHbIE
BOMpPOCHI NpenogasaTtens, NokasaTb CBOU 3HAHUA 1 KPYro3op, YMeHWe Norm4eckn nocTpouTb OTBET,
BNnageHMe mateMaTMyeckuMm annapaToM U MHble KOMMYHUKaATUBHbIE HAaBbIKW, YMEHME OTCTamBaTtb
CBOI MpodeccrMoHanbHy nosuumio. B xofoe ycTHOro onpoca BbISBASKOTCA AeTanu, KoTopble Mo
KakumM-TO MpU4MHaM OKa3anucb HEAOCTAaTOMHO OCMbICNIEHHBIMUM CTyAEHTaMuM B Xode Yy4eOHbIX
3aHATM. TeM caMbiM ONPOC BbLINOMHAET BaXHEMWMe 0obyvalollylo, pasBMBalOWYD W
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KOPPEeKTUpYHLLyo (OYHKUUM, NO3BONSIET CTyAeHTaM y4vecTb HedopaboTkm u usbexartb UX npu

noaroToB

Keé K NPOMEXYTOYHbIM aTTeCTaunAam.

Bce BbINONHsEMble CTyOeHTaMW CaMOCTOSITENbHO 3afaHusl (BbINOMHEHME KOHTPOIbHbIX U
nabopaTopHbIX paboT) noanexat nocneaytoLler NpoBepke npenogasaTtenem. Pe3ynbTaTbl TEKYLLMX

aTTecTay

WA yYMTBIBAOTCS NpenogaBaTtenem npy npoBeaeHn NPOMEeXyTOYHOM aTTecTauum.

I'IpM ONCTaHUMNOHHOM O6y‘-IeHVII/1 BO3MOXHO CO3adaHNe 3NN1eKTPOHHOro Kypca.

15. MNepeyeHb OCHOBHOW W AONONHUTENLHOM NUTepaTypbl, PECYPCOB WHTEpPHET,
Heob6XoAUMbBIX AN OCBOEHUA AUCLUNIIUHbI

a) OCHOBHas nurteparypa:

Ne n/n

MICTOYHMK

1

Kutiko 1.B 9koHomuko-mamemamudeckue memoOsi u modesnu / Kutiko 1.B —M.
Ldupekm-Medua, 2016.-109c // «YHUsepcumemckas 6ubnuomeka
OHnaliH» :3nekmpoHHo-bubnuomeyHas cucmema. —URL: htpp://biblioclub.ru

0) gononHuUTenbHasa nuTepartypa:

Ne n/n

MICTOYHMK

Monos A.M. QKkoHOMUKO-MaTemMaTudeckne metoasl u mogenu : Y4ebHuk / A.M. MNonos.,
B.H. CotHukoB. — M. :FOpawr, 2011. - 479 c.

OOwWwun Kypc BbICLLEN MAaTEMATUKN A1151 SKOHOMUCTOB : Y4eOHUK ansa cTyq. By30B, 06yu.
no aKoH. cneuumaneHocTsam / B.M. Pyabik, B.WN. Epmakos, P.K. 'puHueBudtoc 1 gp. ; MNoa
peq. B.N. EpmakoBa; Poc.skoH. akag. um. .B. lNnexaHoBa. - M. : UHOPA-M, 2007. -
656 c. : un., Tabn. - (Beicwee obpasoBaHue).

Kapnosa A.l. JInHenHoe nporpammupoBaHue : METOANYECKME YKas3aHUs U
KOHTpoOnbHbIe 3agaHus, YacTb 1/ A.lN.Kapnoea, M./.KoBaneBa - BopoHex :
N3paTtenbcko-nonurpadpunyecknin LeHTp BopoHexckoro rocygapCTBeHHOro
yHuBepcuteta, 2012. - 18 c.

Kpacc M.C. Mamemamuka 055t 3KOHOMUYECKUX crieyuansHocmel : YyebHuk dns cmyo.
8y308, 0by4. o 3KkoH. crieyuanbsHocmsam / M. C. Kpacc. - 4-e u3d., ucnip. - M. : ferno,
2003. - 702, [1] c. : un. - bubnuoep. : c. 686-687.

KpelH C.I. Mamemamuueckoe rnipogpammuposaHue : YdyebHoe rocobue 0ris cmyd.
crniey. 1719 - "OkoHoOMUKa U opaaHu3auus 1ecHol rnpom. U necHoz2o xo3-ea"/ C.rI.
KpeliH. - Boporex : N30-e0 BI'Y, 1983. - 159 c. : un.

B) MHGO

PMaLVOHHbIE 3NEKTPOHHO-06pa3oBaTenbHbIE PECYPChI:

Ne n/n

VICTOYHMK

7

Bukunedusi : caobodHas sHyuknonedus : (http://ru.wikipedia.org).

8

lNouckosebie cucmembl Google, Yandex, Rambler.

9

lNonHomekcmosas basa « YHugsepcumemckas bubniuomekay : obpaszosamesibHbil
pecypc : <UPL:http.//www.biblioclub.ru>.

10

AnekmpoHHbIU Kamasoz HayyHou 6ubnuomeku BopoHexcko2o eocydapcmeeHHO020

yHusepcumema : (http // www.lib.vsu.ru/).

16. NMepeyeHb y4eGHO-MeTOAMYECKOrO 06GecneyeHUs Ans cCaMoOCTOATeNbHON paboThl

Ne n/n MCcTOYHMK
Kapriosa A.l1. JluHeliHoe npoepaMmuposaHue : MemooOuyeckue yKalaHus U
1 KOHmMporsbHble 3adaHusi, 4Yacmb 1 / A.[1.Kaprnosa, M.N.Koesanesa - BopoHex :
Us3Bamenbcko-nonuepaguydeckuti  ueHmp - BopoHexckoeo  eocydapcmeeHHO20
yHusepcumema, 2012. - 18 c.
Kpacc M.C. MatemaTtuka gnsi 9KOHOMUYECKMX CreumnanbHOCTEN @ YY4ebHUK ansa crya.
2 BYy30B, 00y4. No 3KoH. cneumanbHoctsim / M. C. Kpacc. - 4-e u3a., ucnp. - M. : Odeno,
2003. - 702, [1] c. : un. - Bubnuorp. : c. 686-687.



https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=32116&TERM=%D0%9A%D1%80%D0%B0%D1%81%D1%81,%20%D0%9C%D0%B0%D0%BA%D1%81%D0%B8%D0%BC%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=32116&TERM=%D0%9A%D1%80%D0%B5%D0%B9%D0%BD,%20%D0%A1%D0%B5%D0%BB%D0%B8%D0%BC%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://ru.wikipedia.org/
http://www.lib.vsu.ru/)
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=32116&TERM=%D0%9A%D1%80%D0%B0%D1%81%D1%81,%20%D0%9C%D0%B0%D0%BA%D1%81%D0%B8%D0%BC%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
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17. UHchbopMaLMOHHbIE TEXHONOMMU, UCMOoSb3yeMble AN peanu3auum y4eoHoun
ANCLUNIUHBI, BKITHOYasa nporpamMmmHoe obecnevyeHme u MHGpOpMaLMOHHO-
cnpaBoOYHble CUCTEMBI (NpU HeobxoanMocCcTH)

AvcumnnuHa MOXeT  peanu3oBbiBaTbCA € NPUMEHEHUEM  AUCTaHLMOHHOW
nnaTgopMbl «ONEKTPOHHbIN yHMBEpcUTET BITY»

Jlekumm uutarotca ¢ npyumeHeHnem HoytOyka n npoektopa

Heobxoanmoe nporpammHoe obecnedeHune: Math, LibreOffice 6, Mozilla Firefox,
Microsoft Windows Server 2008, Microsoft Windows 10 Enterprise 64 bit.

18. MaTepnanbHoO-TeXHU4Yeckoe obecneyeHme AUCLUNIINHDI:

YyebBHas ayamTopus Ans NpoBeAeHNUst 3aHATUI NEKLMOHHOMO 1 CEMUHAPCKOro Tuna,
TEKyLLEero KOHTPOMs U MPOMEXYTOYHON aTTecTauun; cneunanmanpoBaHHas Mebens.

KomnbloTepHbIN  Knacc: cneuuanuavpoBaHHasi MeGenb, MapkepHasi [ocka,
nepcoHanbHble KOMMbIOTEPHI.

MepeyveHb HeobxoagMmoro nporpammHoro obecnedenuns: Ubuntu (becnnatHoe n/unum
ceBobogHoe [10, nuueHsusa: https://ubuntu.com/download/desktop ); Visual Studio
Community (6ecnnatHoe n/nnm cBobogHoe Mno, nuueH3ns
https://visualstudio.microsoft.com/ru/vs/community/ ); LibreOffice (GNU Lesser General
Public  License (LGPL), ©ecnnatHoe wunn cBobogHoe [10,  nuueH3us:
https://ru.libreoffice.org/about- us/license/ ).

[na camocTtoaTenbHOM paboTbl UCMOMb3YEeTCA KNacC C KOMMbIOTEPHON TEXHUKOWN,
OCHAaLLlEHHbIN  crneunanu3npoBaHHON  Mebenblo, MapKepHOW [OOCKOW, Mapkepamu,
HeobXo4MMbIM MpPOrpamMMHbIM 0BecnevYeHnemM, 3NEKTPOHHbIMU Yy4eOHbIMU nocobuamm un
3aKoHodaTeslbHO - NMPaBOBOWM M HOPMAaTUMBHOW MOWUCKOBOW CUCTEMOW, UMEKLLMA BbIXOA B
rnobanbHyo CeTb.

19. ®DoHA OLLEHOYHbIX CPEACTB:

MNepeyeHb KOMNeTEHUUN C yKazaHueM 3TanoB chopMUPOBaAHUA U MITAHUPYEMbIX
pe3ynbTaToB 00y4YeHus

Mopsagok oueHkM ocBoeHus oby4varowmmmucsa ydebHoro maTepuana onpegensercs
CoAepXaHneM crefyoLmx pasaenos QUCLMNINHDBIL

UHavkaTop(bl
l\}g HaumeHoBaHue pasgena KomneTteH )ngCTmmeﬁ(mn OLeHouHblecpeacTaa
n/n ancunnnuHel (Mogyns) umnsa(un) KOMMETEHLN
1. BBegeHue
5. Npadmyeckunin MeToq peLleHus
3agad J1IN npu manom yucne AK-1 MK-1.1 KoHTponeHas pabota Ne 1
1. | HEN3BECTHBIX. MK-1.2 KoHTponbHas pabota Ne 2
7. CumnnekcHble Tabnuubl. MK-1.3
10. [1BoncTBEHHbIE 3ada4u.
11. Buabl ABOMCTBEHHLIX 3adau.
12. 3akpbiTas TpaHcnopTHas 3agava
5 NMHENHOro NporpaMMmnpoBaHns MK-1 MK-1.2 KoHTponbHas pabota Ne 2
" | 13. OTKpbITas TpaHcnopTHas MK-1.3
3agava.
9. TeopeMbl ABONCTBEHHOCTM. MK-1 MK-1.1 KoHTponibHas pa6ota Ne 1
3 4. Teopema 0O cyLLeCcTBOBaHUA MK-1.2 KoHTponbHas pabota Ne 2
peLueHus.



https://ubuntu.com/download/desktop
https://visualstudio.microsoft.com/ru/vs/community/
https://ru.libreoffice.org/about-%20us/license/

UHankaTop(bl
M| Hamesocawepesera | Kowneren | /Gt | Ouesoumsiecpencrsa
KOMMEeTEHL MM
5. Mpadmyeckunii MeToq peLleHus MK-1 MK-1.1 KoHTponbHas paboTta Ne 1
3agad J1IN npu manom yucne MK-1.2 KoHTponbHasa pabota Ne 2
HEN3BECTHbIX.
6. Cumnnekc-meToa peLleHus
4 | 3agaun JIlM obuero Buaa.
8. Npamasg n oBoNCTBEHHas 3agauyun.
12. 3akpbiTasi TpaHCNopTHasi 3agayda MK-1 MK-1.2 KoHTponeHasi pabota Ne 2
NIMHENHOro NPorpaMMnpoBaHnsA MK-1.3
13. OTkpbITast TpaHcNopTHast
5 3agava.
14. l'eomeTpuUs NMHENHOTO
nporpamMmmnpoBaHmsi.
2. MaTemaTunyeckoe u NMMHeNnHoe MK-1 MK-1.2 KoHTponbHasa pabota Ne 1
nporpaMmupoBaHue.
6 | 3. locTtaHoBKa 3a4auv NMUHENHOIO
NporpaMmMmnpoBaHus.
lMpomexyToyHas aTTecTauusi [MepeveHb BOMPOCOB K
cdopma KOHTpons — 3ayeT 3aveTy

20 TunoBble oUEHO4YHbIe cpeaAcTBa U MeToAuMYecKUe maTtepuanbl, onpeaensiowue
npoueaypbl OLeHUBaHUA
20.1 TeKyLMN KOHTPOJb yCNeBaeMoCcTu

TeKyLwmn KOHTPOMb NpeacTaBnsieT cobon NpoBepKYy yCBOEHUS y4ebHoro matepuana
TEOPETUYECKOTO N NPaKTUYECKOro XapakTepa, PerynsipHO OCYLLECTBSIEMYIO HA 3aHATUAX.

3agaHve Ona TeKylwero KOHTPOns W npoBedeHUs MNPOMEXYTOYHOW aTtTecTauuu
AOJTKHbI BbITb HanpaBneHbl Ha OUEHUBAHUE:

1. YPOBHSI OCBOEHUS TEOPETUYECKUX W MPaKTUYECKUX MOHATUM, HaY4YHbIX OCHOB
npodeccnoHanbHOW AeATeNbHOCTY;

2. cTeneHn roTOBHOCTM OByyatroLlerocs NpUMEHATb TeopeTUYecKne U NnpakTmyeckme
3HaHMS 1 NpoeccnoHanbHO 3HAYNUMY MHGOPMaLMO, CHOPMUPOBAHHOCTM KOrHUTUBHbIX
YMEHUN.

3. NpnobBpeTEHHLIX YMEHUI, NPOECCUOHANBHO 3HAYMMbIX AN NPOdECCUOHANbHOM
AesTenbHOCTH.

TekyLwmn KOHTPOrb NpefHas3HayveH A9 NPoBepKU Xo4a U Kadectsa (popMUpoBaHUS
KOMMeTeHUMN, CTUMYNUpoBaHUs yvyebHon paboTbl obyvyaemblX M COBEpPLUEHCTBOBAHMS
METOANKN OCBOEHMS HOBLIX 3HaHMn. OH obecneynBaeTcs NPOBEAEHNEM KOHTPOSbHbIX.

Mpn Tekywem KOHTpPONe YPOBEHb OCBOEHMS y4ebHOM OUCUMNIMHBI U CTEMNEHb
ChOpMMPOBAHHOCTU KOMMNETEHLMM ONpeaensatoTCs OLUEeHKaMN «3a4TeHO» U «He 3a4TeHo». B
Xo4e KOHTpOsnbHOM paboThl obyvatowemycs Bblgaetca KMM ¢ npaktnyeckum nepeyHem
3aaHun 1 npeanaraeTcs pewwmnTb JaHHble 3a0aHnd. B xoae BbINONHEHUS 3a4aHNn MOXHO
Nnosfib30oBaTbCsA KarnbKyNATOPOM, Hemnb3s MNOoNb30BaTbCA TenegOHOM, OrpaHudeHue no
BpeMeHU 45 MUHyT

Ecnn Tekywas aTtrectauma  npoBOAUTCA B AUCTAHUMOHHOM dopmarte, To Yy
obyvarowmmnca obasatenbHO OOMMKEH UMETb KOMMbKTEP, MUKPOMOH, Kamepy. Ecnn y
oOy4atollerocsi OTCyTCTBYeT Heobxoaumoe obopyaoBaHue, TO OH 00s3aH coobwuTb
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npenogasatento o6 3ToM 3a 7gHen. Ha KOHTpOnbHy paboTy B ANCTAHLMOHHOM pexnme
OTBOAMUTCA OrpaHnyeHne no BpemeHn (paboTa onmTca B TedeHne 45 MUHyT).

CooTHOLWEHNE MoOKasaTenen, KpUTEPUEB W LUKamnbl OLEHMBaHWUS pe3ynbTaToB
oby4yeHuns nokasaHbl B cneaytowien tabnvue:

YpoBeHb
Kputepum oueHnBaHnsa kKomneTeHuuin chopmMMpOBaAHHOCTHU
KOMMeTeHLNN
Mpy BbINOMHEHMU NaBGoOpPaTOPHOW MMM KOHTPONbHOM paboTbl | [lOoCTaTOYHbIM YpOBEHb | 3adTeHo
CTYOEHT NpoAEeMOHCTpUpOBan B OOCTAaTOYHOW Mepe: 3HaHue
OCHOB COCTaBNEHWS] KOMMbIOTEPHbBIX NporpamMm Ans peLleHus
TMNOBbLIX MaTeMaTUYeCKMX 3agad, MMELUXCA pecypcoB Ans
pelleHns npuknagHblX MaTemaTu4ecKkMx 3agad, YMeHue
ncnonb3oBaTb CTaHdapTHble nakethbl nporpamMmmHoro
obecneyeHns aAnst peLleHnst TUNOBbIX MateMaTU4ecknx 3agad,
BnageHue HaBbIKaMM XpaHeHwus, novcka, cbopa,
cuctemaTmsauum, 06paboTkmn 1 MCNonb3oBaHUst MHPOPMaLUK.
Mpn BbINOMHEHMU NabOpPaTOPHOM UMM KOHTPOSIbHOW pPaboTbl - He
CTYAEHT He NMPOLEMOHCTPMPOBAIT B LOCTAaTOYHOW Mepe: 3HaHue 3a4TeHo
OCHOB COCTaBIEHWS] KOMMbIOTEPHbBIX NpPOrpamMm Ansi peLieHus
TMNOBBLIX MaTeMaTUYeCKMX 3agad, MMEKLUXCH pecypcoB Ans
peleHns npuKNagHbix MaTemMaTudeckux 3agad, YMeHue
ncnonb3oBaTb cTaHOapTHble nakeTbl NporpaMmHoOro
obecneyeHnss ona peLleHns TUNOBbIX MaTeMaTUYecKknx 3agad,
BnageHve HaBblKamMK XpaHeHus, nowucka, cbopa,
cuctemaTmsayum, 06paboTkn 1 MCNonb3oBaHUst HOPMaLIK.

LLkana
OLIEHOK

KoHTponbHasa paboTta Ne 1

1. Ha npennpusitun umeercs coipbe BUI0B |, |1 u 111, I3 Hero MoxHO M3roTOBUTH U3/E/INs TUIIOB A
u B. 3anacel cbipbs Ha npeanpusTiu coctasistoT 40, 34 u 48 equann cooTBeTCTBEHHO. M3nenue
tuna A naer npubsuib ly.e, uznenue tuna B — 3 y.e. pacxon cblpbs Ha U3rOTOBJICHUE 33]]aH

. (2 3 .
MaTpuneu ( ) CocTaBuUTh IIJIaH BBIITYCKaA U3CJIIUH, ITPU KOTOPOM MPCANPUATUC TTOJTYIUT

1
2 21

HauOO0JIbIIYI0 TPUOBLIL. PemuTh rpaduyecku 1 CUMILIIEKC METOIOM.

KoHTponbHasa paboTta Ne 2

1. Ha tpex 6a3ax Ay, A,, A; umeeTcst OqHOPOIHBIN Ipy3 B kKonuyecTBax 80, 60 u 60 T
COOTBETCTBEHHO. DTOT I'py3 TpeOyeTcsl MPUBE3TH B YETHIpE MyHKTa NoTpedneHus By, B,, B;u B,
COOTBETCTBEHHO B KosmuecTBax 45, 35, 80 u 40 enuHu. CTOMMOCTH IEPEBO3KH €IMHUIIBI TPy3a OT

5 4 3 2
MOCTABIIMKOB K oTpeduressm ykazausl BMatpue C=(1 1 0 2 |. Heobxonumo
3 16 8

CIUTAaHUPOBAThH MEPEBO3KHU TaK, YTOOBI MX 00IIast CTOUMOCTh OblJIa MUHUMAJIHHOM.
2. Peruthb 3a1auy TMHEHMHOTO IPOrPaMMHUPOBAHUS C H3BECTHBIM OTIOPHBIM TIJIAHOM
X%{x;,x5,%3,%4,0,0} CHMIIEKCHBIM METOIOM.

f(x) = —2x3 — x4, - max
X1 — 2X5 —Xg = 2,
Xy — X5 — 2Xg =7,

X3 + X5 + 2x6 = 16,
X4 + x5+ x¢ = 14,
xiZO.



20.2 NMpomexyTo4yHasa aTrecTauus

MpomexyToyHas aTTecTauus npeaHasHayeHa OAns onpeaerieHnst YpoBHS OCBOEHMS
BCcero obbema y4yebHoOW AucuMnnuHbl. [pomexyToyHas aTTecTaumsi no AUCUUMIMHE

«JIMHelHoe nporpammmnpoBaHue» NPoBoANTCS B hopMe 3ayeTa.

MpomexyTouHas aTTecTauus, kak NpaBuIio, OCyLLecTBsieTCs B cepeanHe cemecTpa.
PesynbTaThl Tekywen aTrectaumm obyyarowlerocs no pelieHuo kadeapbl MoryT ObiTb
yYTeHbl NpyY NPOBeAeHUN NPOMEXYTOYHOW aTTecTauuun. [pu Hecornacum cTyaeHTa, emy
AaeTca BO3MOXHOCTb MPOWTM MNPOMEXYTOYHYK aTtTectaumio (6e3 yyeta ero TeKyLmx
aTTectauumn) Ha obwmx ocHoBaHuaXx. 3adeT gnmtca 1,5 yaca. Bo Bpems 3adeta He

pa3pellaeTca nosfib3oBaTbCA TETPAOAAMMU, y‘-le6HI/IKaMM n TeJ'IerOHOM.

Mpun NpoBeaeHMM 3a4eTa y4YnUTbIBAOTCA pe3ynbTaTbl ABYX KOHTPOSbHbIX.

lNMepevyeHb BONPOCOB K 3a4eTy:

1 OOwas nocTtaHoBKa 3agaym onTuMmmnsaumun. Llenesas pyHkums. [lonyCTuMoe MHOXECTBO.
Honyctnmoe peweHne. OntumansHoe peueHne. OnTumManbHoe MHOXECTBO.

2 lNocTaHoBKa 3agayn MmaTeMaTU4ECKOro nporpaMmmmpoBaHms. Knaccmndukauusa sagad
MaTemMaTU4ecKoro nporpammupoBaHus. lNoctaHoBka 3agavv IMHENHOro
nporpaMMmMpoBaHus.

3 O6was noctaHoBka 3agaym JIM n pasnuyHblie hopMbl ee 3anucu (Ynucrnosas,
MaTpuyHasg). CTaHgapTHas u KaHoHn4Yeckasi dopmbl 3agaym J1IM.

4 padnyecknin metog pelweHns 3agad J1N npyu manom Yymucne Hem3BeCTHbIX. JIHMS
YPOBHS LIeneBon (PyHKUNN.

5 Anroputm pewleHus 3agadn J1M rpacdmnyeckum metogom. CeegeHve 3agady NMHENHOrO
nporpaMmMmpoBaHus obLLero Buaa K 3agadyam, 4onycKaloLwmM peLleHme rpamyecknv
METOAOM.

6 Teopema O cyLecTBOBaHUM ONTUMANbHOMO pelleHns 3agaym J1N B cnyvae
OrpaHMYEeHHOCTU LeneBor OYHKLMU.

7 Cumnnekc-meTtoq pelueHus 3agaym J1N obwero Buga. JonycTUMbIN BU, CUCTEMBI
orpaHmdeHun. Jonyctumbln 6asmc. CeoboaHble 1 6asncHble HemsBecTHble. basucHoe
peLueHue.

8 CumnnekcHble Tabnuupbl. Anroputm pewenus 3agadm J1INM cumnnekc-meTogom.

9 lNpsamMasg n ABOWCTBEHHas 3aga4n.

10 OcHoBHasi TeopemMa ABOMCTBEHHOCTU N ee CNeacTBus.

11 Kputepui onTuMansHOCTM BOWNCTBEHHOW 3a4a4M.

12 CuUMMeTpUYHbIE M HECUMMETPUYHbIE OBONCTBEHHbIE 3a4a4M.

13 TpaHcnopTHas 3agada J1M. OTkpbiTas 1 3akpbiTas MOAEeNb TPAHCMOPTHOW 3a4auu.

14 Kputepun paspelummocT TpaHCnopTHOM 3agadn. MeTtogbl NOCTPOEHMsT HavanbHOro
OMOPHOro NJyiaHa TPaHCMOPTHOM 3a4auyun.

15. "eomeTpuyeckas nHTepnpeTaums CUMNeKc-meToaa.

MNepeyeHb NpakTUYECKUX 3a4aHUN

1 Pelwntb ABYMEPHYIO 3a4a4y JIMHENHOro NporpaMMmMpoBaHus rpaddny4ecknm MeToaom
2 MNpUMEHNTb CMMNSIEKC METO ANS peLlleHns 3agau.
3
PewnTb OTKPbITYHO TPAHCMOPTHYIO 3agadvy
4 PelnTb 3aKpbITYHO TPAHCMOPTHYIO 3a4a4y.
5 [1BOMCTBEHHYIO 3a4a4y peLunTb

[nsa oueHMBaHNA pe3ynbTaToB 00yYEHUsI Ha 3a4eTe UCMONb3YTCH crieayloLime
nokasaTenu:
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1) 3HaHMEe TeopeTNYECKNX OCHOB;

2) yMeHue pellaTtb 3agadv

3) ymeHuve paboTaTtb C anropytMaMmm MeToA0B U MHAPOPMALIMOHHBIMY pecypcamu;

4) ycneluHoe NpoxXoXxaeHne TekyLlen aTTecTaunu.

[ns oueHnBaHuA pesynbTaToB 0b6y4YeHMs Ha 3a4eTe UCMONb3YeTCs WKana: «3a4TeHo»,
«He 3a4TEeHOY.

CooTHOLLEeHWNe nokasaTenen, KpUTepMeB U LWKarbl OLEHUBAHWUS pe3ynbTaToB 00yYeHus:

Kputepum oueHmBaHnst KOMNeTeHLM YpoBeHb Lkana
cchopmupoBa OLIEHOK
HHOCTHU
KOMMeTeHLM
n

[NonHoe cooTBeTCTBME OTBETA 06yqa+ou4er009| BCEM nepeyYnciieHHbIM lNoebiweHHb! | 3a4TeHo
nokazartesnam no KaXxgomy m3 BonpocoB KOHTPOJ1IbHO-U3MEPUTETTIbHOIo u ypoeeHb
maTtepuana. YMmeHune NMPUMEHATb Ha NpakKTuke meToAdbl U cpeacTea A
pelweHna TMNoBbIX 3aav, SC*)Q)GKTVIBHOI'O MCNoJ1ib30BaHUA pecypcoB
COBPEMEHHbIX rnobanbHbIX CeTEN B UCCNeoBaHMUsX.

HecooTBeTCcTBME OTBETA 0OYYatoLLErocs OAHOMY M3 NEPEYNCIIEHHbIX ba3zosnbiti 3auTeHo
nokasaTtenewn (K 0O4HOMY M3 BOMPOCOB KOHTPOSbHO-U3MEPUTENBHOIO YpPO8EHb

MaTepuana) 1 npaBunbHbIV OTBET HA AOMOMHUTENbHBIA BOMPOC B npegenax

nporpamMmmei.

nIn

HecooTBeTcTBME OTBETa 06y4yatoLerocs NobbiM ABYM U3 NEPEYNCTIEHHBIX
nokasatenew (NMbo ABymM K 0AHOMY BOrnpocy, NM6o No 0 AHOMY K KaxKaoMy
BOMPOCY KOHTPOSIbHO-N3MEPUTENBLHOIO MaTepuana) u npasusibHble OTBEThI
Ha gBa JonofHMTENbHbIX BOMpOca B NpeAenax nporpaMmbl.

B oTBeTe Ha OCHOBHbIE BONPOCHI KOHTPOSIbHO-M3MEPUTENBHOro Matepuana
cogepxartcsa oTaeNbHble Npobenbl B 3HAHUW.

HecooTBeTcTBME OTBETA 06YyYatoLLerocs NobbIM ABYM U3 NEPEeYNCIIEHHbIX lNopoeoswiti | 3auTeHo
nokasaTteneun 1 HenpaBUIbHbIA OTBET Ha AONOMHUTENbHLIN BONPOC B ypOo8eHb

npegenax nporpammei.

nnmn

HecooTBeTcTBME OTBETa O6yyatoLerocs nNobbiM TpEM N3 NepednCreHHbIX
nokasaTenewn (B pa3nunyHbIX KOMOUHALMSIX MO OTHOLLEHMIO K BONPOCcaM
KOHTPOMbHO-N3MepuTENbHOrO MaTepumana).

B oTBeTe Ha OCHOBHbIE BOMPOCbI KOHTPOJIbHO-NU3MEPUTESIbHOIro Mmatepuana
cogepaTcs YacTUYHbIe 3HaHWS, AOMYCKaloTCs CyLeCTBEHHbIe OWnbKM Npu
AEMOHCTpaUMN YMEHUI NPYMEHSTb Ha NpakTuke MeToabl U cpeacTea ans
peLlueHns TUNoBbIX 3aday.

HecooTBeTcTBUE 0TBETa OOyyYatoLLerocs niobbiM YeTbipem 13 — | He 3auteHo
nepeyncneHHbIX Nokasartenen (B pasnmyHbIX KOMOMHALMAX NO OTHOLLEHWIO K
BOMPOCaM KOHTPOSIbHO-U3MEepPUTENBHOro Matepuana).

B oTBeTe Ha OCHOBHbIE BONPOCHI KOHTPOSIbHO-M3MEPUTENBHOro MaTepuana
coaepaTcs OTPbIBOYHbIE 3HAHWSA OCHOB, CMOCOGCTBYIOLLMNX PELLEeHNIO 3aaay
npodeccnoHanbHOM AesTeNbHOCTH , 4ONycKatTcs rpybble ownbkn npm
OEeMOHCTpauunn yMeHI/Il7I NPUMEHATb Ha NPaKTUKe MeTodbl ANnA pelleHnsa
TUMOBbLIX 3a4a\.
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mMoaennpoBaHnAd

Bypnyukas M.A
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HanpasneHue nogrotosku: 01.03.04 MNpuknagHaa matemaTuka

Ouncumnnuua: NpumeHeHne maTeMaTMyYecknx METOAOB K PELLEHNIO UHXKEHEPHbIX U
9KOHOMWYECKMX 3aau

Kypc: 3

dopma 0by4veHnsa: ovHas

Bug aTTecraumm: npomexyToyHas

Bua KoHTpons: 3aver

KoHTponbHO-u3meputenbHbin matepuan Ne 11
1. Teopema O cCywecTBOBaHMM ONTUManbHOro peweHns 3agadun JII B cnydae

OrpaHNYeHHOCTU LienieBon OYHKLNMN.
2. PewuTb 3agavy SIMHEMHOrO NPOrpaMMmnMpoOBaHNSA CUMMNIIEKC-METOL0M.
3. HanTu pelueHne TpaHCNOPTHOW 3a4auun.

Mpenopasartens Kapnosa A.T.



