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Onucanue mokaszareined M Kpu-
TEpPHUEB OLIEHWBaHUS cHhopmHpo-
BAaHHOCTH KOMITICTCHIIUH, OIH-
CaHMe IIKaJ OLICHUBAHUS

TumnoBsie KOHTPOJIbHBIC 3aAaHUSI U
WHBIC MaTepHalbl, HEOOXOIUMBIC
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HaBLIKOB M OIBITa JESATEIBHOCTH,
XapaKTePU3YIOIUX 3Tanbl (opMu-
pOBaHUS KOMIIETEHITHI B TIpoIiecce
OCBOCHHS 0OOpa30oBaTEIILHON IIPO-
TrpaMMBbI

Metoaudeckue Matepuanibl, OIpe-
JIEJIIONTHE TIPOICYPhl OICHUBA-
HUSI 3HAHWUM, YMEHHU, HABBIKOB U
ONbITa JACSATENLHOCTH, XapaKTepu-
3YIOIMMUX dTanbl  (HOPMHUPOBAHUS
KOMITETCHIIHI




1 OIMCAHME MOKA3ATEJIEW U KPUTEPUEB OLIEHUBAHUSI COOPMUPOBAHHOCTH KOMIIETEHIIH,
OIIMCAHME HIKAJI ONEHUBAHUA

1.1 Onucanne MKAJIbl OLEHUBAHUA CHOPMHUPOBAHHOCTH KOMIIETeHIIHIA

CdopMupoBaHHOCTH KOMITETSHIIMH 11O AUCITUIUIMHE OIEHUBACTCS IBYMsI OLICHKAMU: «3a4TEHOY, «HE 3aYTCHOY.

1.2 Onucanne nokasareseid M KpUTEPHEB OLlCHMBAHUS C()OPMUPOBAHHOCTH KOMIIETEHIMI 110 M CHMILJIMHE,
o0ecrneynBalolye JOCTHKEHHE IVIAHMPYEMbIX Pe3y/IbTATOB 0CBOCHHs 00pa30BaTe/IbHOM NPOrpaMMbl

Kox xomrie- Kputepun u nokasarenu olleHUBaHUS PE3yIbTaATOB 00YUECHUS
TEHLINH Pesynbrar 00y4ueHus
(HIZIZIT[?;?;?IE: 0 AMCHHUIIIMHE «HE 3aYTCHO» «3a4TCHO»
KOMITCTCHIIHH )
1 2 3 4
[K-2 3HaTh METOMBI OIpeneeHus mapaMeT-| dparMeHTapHble 3HAHUS OCHOBHBIX ompenene- | CPopMUpoBaHHBIE WM HETOJHBIC 3HA-
(IIK-2.3; pOB ONTUMH3ALIMM, CHUMIUIEKC METOJ| HUH, TEOpEM, CIEICTBUIN, CBOMCTB, MapaMETPOB | HUSI OCHOBHBIX OMNPEAEICHHI, TEOpeM,
1K-2.4) pelieHus 3ajad JUHEWHOTO MPOrpaM-| ONTUMHU3AIMH, CUMIUIEKC METO/a pEIICHUs 3a- | CIEJACTBUU, CBOWCTB, MapaMETPOB ONTH-

mupoBanust  (JII),
CTBCHHOCTHU.

TEOpeMY JBOM-

nad guHeiHoro nporpammupoBanus (JIIT), teo-
pemsbl 1BoiicTBeHHOCTH / OTCYTCTBHE 3HAaHUI

MU3aIUH, CHUMIUIEKC METOJa PEUICHUs
3ala4 JIMHEMHOIO IIPOrpaMMHUPOBAHUS
(JIIT), TeopeMbl ABOMCTBEHHOCTH

YMeTh NpUMEHATh METO/BI ONpEeeIie-
HUSl TIapaMeTpOB ONTUMHU3ALMH, CUM-
IUIEKC METOJ PELICHUS 3aJay JIMHEH-
Horo mporpammupoBanus (JIIT), Teo-
peMy IBOMCTBEHHOCTH.

®parMeHTapHOE YMEHHUE ONPEILNIATh MapaMeTphl
ONTUMM3AIMH, TPUMEHSITh CUMILJIEKC METOJ pe-
HICHUST 3aJa4 JIMHEWHOTO MPOTrPaMMHPOBAHUS
(JIIT), Teopemy nBoiictBeHHOCTH. / OTCYyTCTBHE
yMEHUHI

B nenom ycnemsoe yMeHHE ONPENEIaTh
napaMeTpbl ONTUMU3ALUU, MPUMEHSThH
CUMIIJICKC MCTOA PpPCIICHUA 3adad JIn-
HeliHoro  mporpammupoBanus  (JIIT),
TEOPEMY JBONCTBEHHOCTH.

Brnanerp HaBBIKAMH TPUMEHEHHS Me-
TOJIOB OMNpENEICHHs] TapaMeTpOB OIl-
TUMH3AIANA, CUMIUIEKC-METO/Ia pelle-
HUA 3aJa4 JIMHEWHOI'O IIPOrpaMMHUpO-
Banus (JIII), TeopemMbl IBONCTBEHHO-
CTH.

@parMeHTapHOE BJIAJICHUE HABBIKAMH PUMEHE-
HUS METOJIOB OIpE/IeNICHUs TapaMeTPOB ONTUMHU-
3allii, CUMILUIEKC-METO[a pEIICHHs 3ajay Jiu-
HeiiHoro mnporpammupoBanus (JII1), Teopembl
JIBOMCTBEHHOCTH. / OTCYTCTBUE BJIaJCHUI HABBI-
KaMH.

B menom ycmnemHoe BiajeHHE HaBbIKa-
MU MMPUMCHCHUA MCTOHOB OIPCACICHUSA
MapaMeTpoB ONTHUMHU3AINH, CHMILICKC-
MCTOa PCIICHUA 3a1a1 JIMHENHOIO npo-
rpammupoBanus (JIIT), Teopemsl nBOM-
CTBCHHOCTH.
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TIK-4
(TIK-4.1)

3HaTh METOJbl NPHUHSATHUS PELIECHUN B
YCIIOBUSX HEOINPENEIEHHOCTH, KPHUTE-
puii BEIOOpa ONITUMANIBHON CTpaTEerHu

@parMeHTapHbIe 3HaHUS METOAOB MPUHATHUS pe-
IIEHUH B YCIIOBHSAX HEONPENCNEHHOCTH, KpUTE-
pust BbIOOpa omTuManbHOM crpareruu / OTCyT-
CTBUE 3HAHUUI

CdopmupoBaHHBIC WM HETOJNHBIE 3HA-
HUS METOJIOB TPUHATHS PELIEHUHA B
YCIIOBUSIX HEONPEIEIEHHOCTH, KPUTEPUS
BbIOOpA ONTUMANIBHOM CTpaTeruu

YMeTb IPUMEHATH METOAbl IPUHATHUSA
PEILICHNN B YCIOBUSAX HEONPENEIEHHO-
CTH, KpUTEpUil BbIOOpa ONTHMAIIBHOM
CTPAaTEruH.

@®parMeHTapHOE YMEHUE IPUMEHATH METOJbI
INPUHATHS PEIICHUN B YCIOBHUSAX HEONPEIENEH-
HOCTH, KpUTEpUl BBHIOOpA ONTUMAIBHOMN CTpaTe-
run. / OTCyTCTBUE YMEHUI

B nenom ycnemrHoe ymMeHue MpUMEHSTh
METO/IbI IPUHATHS PEIICHUI B YCIOBHIX
HEOIPeaeIEHHOCTH, KpUTEpUll BBIOOpA
ONTHUMAJIBHOM CTpaTErvHu.

BJIaI[eTB HaBbIKaMU TIPUMCHCHUA MC-
TOJIOB MPUHSATHUS PEUICHUN B YCIOBUAX
HEOMpeaeIEHHOCTH, KPUTEPHUs BBIOOpa
ONTHUMAJIBHOMN CTpaTEruu.

@parMeHTapHOE BIIAJICHUE HABBIKAMU IIPUMEHE-
HUSL METOJIOB TPHUHSTHS DPELICHUN B YCIOBUAX
HEONPeaeNEHHOCTH, KpPUTEpUs BHIOOpa ONTH-
MajgbHOM cTpareruu / OTCyTCTBHE BIaJICHUMN
HaBbIKaMU.

B nenom ycrnemHoe BiaJeHUE HaBbIKa-
MU TPUMEHEHHS METOJOB HPUHITHUS
PELIEHUI B YCIIOBHUSX HEONPEAEIEHHO-
CTH, KpHUTEpHUs BbIOOpa ONTHMAaIbHOU
CTpaTeruu

TIK-6
(TIK-6.1)

3HaTh METOABl MaTEeMaTHKH, UCIOJIb-
3yeMble JJI PELICHUs] IOCTaBJICHHBIX
YIIPaBJIEHUECKUX 3a/1a4

@®parMeHTapHble 3HAHUA METOJOB MAaTE€MaTHKH,
HCIOJIB3YCMbIX  IJId  PCIICHHA  ITOCTABJICHHBIX
yIpaBiieHuecKux 3a1a4d / OTCyTCTBUE 3HAHUHN

CdopmupoBaHHbIe WM HETOJNHbBIE 3HA-
HUSI METOJOB MaTE€MAaTUKH, HCIOJb3ye-
MBIX JUISl pEeLIeHUs] IOCTaBIECHHBIX YIIpPaB-
JICHYECKHUX 3a71ay.

YMeTh IPUMEHSATh METO/IbI MaTeMa-
TUKH JUTS PEIICHUS TTOCTABJICHHBIX
OpTraHU3aIMOHHO-YTIPABIEHYECKIX
3aja4. BeiOupaTs MeTO 6l MaTEMaTH-
KU JUTst 00paOOTKH JaHHBIX B COOTBET-
CTBHH C IIOCTABIICHHON 3ajadcii, aHa-
JU3UPOBATH PE3yAbTaThl PACUETOB U
000CHOBATH IMOJIYYCHHBIC BHIBOJIBI.

®parMeHTapHOEe YMEHUE MTPUMEHSITh METOJIbI Ma-
TEMaTUKHU JJIs PEIICHUs MOCTABICHHBIX OpPTraHH-
3aIlMOHHO-YIIPABJICHUYECKUX  3a7ad, BBIOMPATH
METO/bl MAaTEMAaTHKH JUIsi 00pabOTKH JTaHHBIX B
COOTBETCTBUM C MOCTaBJICHHOM 3ajaueii, aHaju-
3UpOBaTh PE3YJIbTaThl PAcue€TOB U OOOCHOBATh
MOJTy4YeHHBIC BBIBOIBL. / OTCYTCTBHE YMEHUIA

B menom ycrnemHoe yMeHHE MPUMEHSITh
METOJIbl MaTEMAaTUKH JUIS PEIICHUS IT0-
CTaBJICHHBIX OpTaHU3aIMOHHO-
VIpaBIeHYCCKUX 3ajad, BBEIOMpaTh Me-
TOABI MAaTeMaTUKH Jii 00pabOTKH JaH-
HBIX B COOTBETCTBHU C IIOCTaBJIECHHOM
3a/adyeil, aHaJIM3UPOBATh PE3YIIbTATHI
pacuyeToB W OOOCHOBAThH ITOJYYCHHBIC
BBIBOJIBL.

Brnanerp HaBbIKaMu IPUMEHEHUS CO-
BPEMEHHOI'0 MaTeMaTUYECKOrO HH-

CTpyMEHTapus AJis peleHus I0CTaB-
JICHHBIX 3a/1a4. HaBbikaMu aHanmza u

@parMeHTapHOE BIA/ICHUE HABBIKAMU IMPUMEHE-
HUSl COBPEMEHHOI'O MaTeMaTHYeCKOIo MHCTPY-
MEHTapusi Ui PELICHHs IOCTAaBJICHHBIX 3a7ady.
HaBpikamu aHanmm3a ¥ HHTEpIpeTai coOpaH

B nenom ycnemHoe BiiajieHHe HaBbIKa-
MU IPUMEHEHUSI COBPEMEHHOI'0 MaTeMa-
THUYECKOTO MHCTPYMEHTapHs ISl pellie-
HHS IIOCTaBIICHHBIX 3a1a4. HaBbikamu
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UHTEpIpeTalnuy COOpaHHbIX U 00pa-
OOTaHHBIX CTATUCTUYECKHUX JTAHHBIX
JUISL PEUICHUs TOCTaBIEHHBIX OpPraHu-
3aI[IOHHO-YIIPABJICHYECKUX 33/1a4.

HBIX U 00pabOTaHHBIX CTATUCTUYECKUX JTAHHBIX
JUISL PEIICHUs MOCTABJICHHBIX OPTraHU3AIIMOHHO-
yrpaBieH4YecKuX 3ana4d. /| OTCyTCTBUE BIaJCHUN
HaBBIKAMH.

aHaJIM3a ¥ MHTEPIIPETAN COOPaHHbBIX U
00pabOTaHHBIX CTATUCTUYECKHUX JTAHHBIX
JJIs peH_IeHI/ISI IIOCTABJICHHBIX opraHma-
IIMOHHO-YITPABJICHYCCKUX 3a1a4.




1.3 Onucanne MIKAJbI OCHUBAHNS 0CBOCHUS THUCIUILIAHBI

OcBoeHNe AMCUUIUIMHBI OLEHUBAETCS B (opMme 3ayera 2-0aIbHON IIKATIOH: «3auTEHOY,
«HE 3a4TEHO».

1.4 Onucanue noka3sareyed 1 KpuTepueB OLEHUBAHNSI KOMIIETEHIMH U CIIATIJINHbI

Ouenka Kpurepun

CTYJCHT BBITIOJHWI YCTAHOBIICHHBI MO JUCHUIUIMHE O0BEM Camo-
CTOSITENIBHBIX PabOT, B Ipoliecce 00ydeHUsT WU B XoJie cobecemoBa-
HUs (IpH  HEOOXOAMMOCTH) TPOIAEMOHCTPHPOBAI  JIOCTATOYHO
TBEp/bIE 3HAHUS MaTepualla, YMEHUS U HABBIKM WX HCIIOJb30BAHMS
NP PEIICHUN KOHKPETHBIX 3a/ay, MoKazal chopMHUpPOBAHHOCTH CO-
OTBETCTBYIOUIMX KOMIIETEHIIUH, 1aJ IPaBUJIbHBIE, ITOJIHbIE OTBETHI HA
OOJIBIIMHCTBO BOIPOCOB; HET TIpyObIX OIIMOOK, NMPU OTBETax Ha
OTJIeIbHBIE BOIPOCH! MOTYT OBITH AOMYILEHBI OT/AEIbHbIE HETOYHOCTHU

3auTeHo

CTYACHT HE BBIIIOJIHHJI YCTAaHOBJICHHBIH 110 AUCIHUILIUHE 00BEM CaMo-
CTOSITENIBHBIX ~ pabOT,  COOTBETCTBYIOIIME  KOMIETCHIUH  HE
He 3aureno c(OpPMHUPOBAHBI MOJTHOCTHIO MM YaCTHYHO, B XOA€ COOecer0oBaHUS
HE Jan OTBeTa, WJIM Jajl HeNpaBUIbHBIE OTBETHl Ha OOJIBIIMHCTBO
BOIIPOCOB, JIOMYCTH IPyObIe OMNOKHU MPU OTBETE Ha BOIIPOCHI
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2 TAITOBBIE KOHTPOJIBHBIE 3AJTAHUS 1 UHBIE MATEPHUAJIbI,
HEOBXOJIMUMBIE JUI1 OHEHKH 3HAHUU, YMEHHUU, HABBIKOB U OIIBITA
JAEATEJIBHOCTH, XAPAKTEPU3YIOIUX 3TAIIBI ®OPMHUPOBAHUA

KOMIIETEHIIAM B MPOIIECCE OCBOEHMS JUCITATLINHBI

2.1 Cnucok BONPOCOB K 3a4eTy

Konasl nugu-
Bomnpocsl KaTopoB J10-
CTHKEHUS
KOMIIETEHINI
1.Meton 1 posb MareMaTH4YECKMX METOJOB aHalIM3a PELIEHUs 3a1ad U MoJeiel npu
MPUHATUN YIPABICHUYECKUX PEIICHUM. I1K-4.1

2. llonarus monenu, moaenupoBanus. Buasl moneneit. Llenn u meroasl MoaenupoBa-

Hus B Hayke. OCHOBHBIE 3Tambl MojenupoBaHus. CrocoObl ompenenaeHusl ONTUMHU3ALNN
(YHKIIUH C YI€TOM KPUTEPHUEB ONTUMATBHOCTH

3. MeTonbl onpeAesneHus mapaMmeTpoB ONTUMU3ALUHI

5. lenesas ¢pynknus. Homyctumoe pemenue. O6macte gonyctuMbix pernennii. Ontu- | [TK-2.3
MaJIbHOE PEILICHHUE. [1K-2.4

6.. CpoiictBa pemenuit 3aga4d JIII. OcHoBubie Tumnbl 3ana4 JIII: 3agaua 06 ucnons3o- | [TK-4.1
BaHUU PECYPCOB, 3a/1aya O COCTABICHUH PAIlMOHA TUTAHUSI. I1K-6.1

7. I'paduueckuii MeToN perieHus 3aaad JMHEHHOTO MPOrpaMMUPOBAHUS C JIByMs Iie-
PEMEHHBIMU.

8. I'padpuueckuii Meron peuieHus 3a1ad JUHEWHOTO MPOrpaMMHPOBAHUS ¢ N>2 mepe-
MEHHBIMU.

9. Kanonuueckas ¢opma 3amauu JII1. [IpuBenenue obmeit 3agaun JII1 k kaHOHUYECKOH
dbopwme.

10. CumIuieKCHBIH METOA pPELIEeHUs 3aJaud JIMHEHHOro IMpPOrpaMMHUpOBAaHUS. AJro-

PUTM CUMILIEKC-METO/A.

11. Mertoa uckyccTBeHHOro 6asuca.

12. JIBOMCTBEHHOCTh B JIMHEHHOM mporpammupoBaHuu. [loctpoeHne mapsl B3aMMHO
JIBOMCTBEHHBIX 3a7a4.

13. TeopeMbl ABONCTBEHHOCTH.

14. VnTepnperanusi 1BOWCTBEHHBIX OLICHOK M AHAJIU3 YYBCTBUTEIbHOCTH.

15. O6mas 3amava HeTWHEHHOTO MporpaMMmupoBanus. Haxoxaenue nokambHoro 3kc- | [1K-2.3
TpeMyMma (pyHKIMH MHOTHX HEepeMEeHHbIX. AHanu3 nHpopMaluu TeopeTudeckux u skcne- | [1K-2.4
PUMEHTAJIbHBIX UCCIEIOBAHUIA. I1K-4.1

16. HaxoxaeHue yciaoBHOTO 3KcTpeMyMma (PYHKLIMU MHOTHX nepeMeHHbIX. Meroauka | I1K-6.1
0000IIICHHS ¥ OLICHUBAHUS PE3YJIbTATOB UCCIEIOBAaHUMN

17. I'paiueHTHBIC METO/IbI 0€3YCIIOBHOW ONTUMU3AIUH.

18. O6mas 3amava teopur Urp. Marpuunble aHTaronuctudeckue urpbl. Ctparerus. | [1K-2.3
CennoBas Touka. llena urpsl. CMemIaHHbIE CTPATETUN. [IK-6.1

19. I'padraeckuit MeTox Il MATPUYHBIX UTP JJIS MAaTPHIL pazMepa 2*n u m*2.

20. CeneHue 3a1auu TEOPUM UTP K 3a/1a4€ JIMHEHHOTO IPOrPaMMHUPOBAHHUS.

21. MaremMaTtndeckoe npeCcTaBICHUE TO3UIIMOHHON UTphL. [lepeBo Urpsl.

22. IlpunAaTHe peleHuil B yCIOBUAX HEONPENEIEHHOCTH. [IK-2.3

23. Kpurepuii BbIOOpa ONTHUMAIIBHON CTPATETHH. I1K-2.4

24. CratucTU4eCKUE METO/bI MOIYYEHHS 3KCIEPTHBIX OLIEHOK pe3ynbTaroB uccieno- | [1K-6.1

BaHHA.
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2.2 O0pa3en KOHTPOJIbHOMH PadoTHI (3a4€THOI)

1. Pemmts rpadumuecku 3amauy JIII ¢ 2 mepeMeHHBIMU:
F(X) =x,; +2x, - min

—-3x; +14x, <1

X; +X,<6

X;—X, <3

X, +4x, 24

x; 20

X, 20

2. Pemmts cumiuiekc-metoaoM 3aaaqy JIII:
F(X) =3x, + 6x, = max
X, +2x, <6
5x, +2x, <22
x; =1
0<x,<2

3. Pewmuth TpaHCIOPTHYIO 3a/1a4y:
B xo3siicTBe 3aroToBieHO ceHO. CTora pacnosoKeHbl Ha TPEX pa3IM4HbIX yyacTkax. Ha
MEepBOM yyacTke HaxomauTcs 21T, Ha BTopom — 20 T, Ha TpeTheM — 191. CeHo Hazo
JOCTaBHUTH K YeTbipeM (pepmam. [Ipuuem nepsoii hepme tpedyetcs 17 T, Bropoii —14 T,
TpeThe — 16 T, ueTBepToit —13 T. 3aTpaThl Ha MEpeBO3KY | T ceHa OT y4acTKOB 110 hepm
XapaKTepu3yIoTCs JaHHBIMU Ta0aubl (pyod.). TpedyeTcs Tak 3aKpenuTh yYacTKH 3a
(bepMamu, YTOOBI TPAHCIIOPTHBIE 3aTPAThl HA NEPEBO3KY C€Ha ObLIIM MUHUMAJIbHBIMU.

DepMbl
YyacTkn 1 7 3 1
1 4 1 3 2
II 6 9 4 5
111 4 6 2 2

4. PemuTh 33124y MaccoBOT0 0OCITYKUBAHUS:
K aBrozampaBounoii cranmmu (A3C) nmoabesxkaer B cpeaHem 120 aBromoOuieit B vac.
3ampaBka Ka)KI0ro aBTOMOOMJIS 3aHMMaeT B cpeaHeM 3 MuH. CumuTas, 4To ImpH BCexX 3a-
HATBHIX KOJIOHKaX aBTOMOOMIIb TOKMHET 3aMpaBKy, ONPEeAETUTh YUCI0 KOJIOHOK s Ha A3C,
rapanTtupylouiee, yto He 6osee 10% aBromoOueit mokunyt A3C 6e3 3ampaBKu.
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3 METOAUYECKUE MATEPHUAJIbL, ONPEJAE/IIIOIAE MPOLEAY PbI
OINEHUBAHUA 3HAHUU, YMEHUU, HABBIKOB U OIIBITA JEATEJIBHOCTHU,
XAPAKTEPHU3YIOIINUX 3TAIIBI ®OPMHUPOBAHUA KOMIIETEHIIUIA

1. ITonoxxeHue 0 TEKyIIEM KOHTPOJIE U MTPOMEKYTOUHOM aTTeCTallui 00Y4aIOIIUXCs, OCBaH-
BaIOIIMX OOpa3oBaTENbHbIC MPOTPAaMMBI BBICIIETO O00pa3oBaHUS — MpOTrpaMMbl OakaliaBpuara,
IporpaMMbI clielUanuTeTa, nporpamMmmsl Maructpatypsl CMK-11-02.01-04-21 / pa3pa6. T.A. Jla-
muHa. — 3epHorpan: A3oBo-UepHomopckuid umHxkeHepHbld MHCTUTYT DPI'BOY BO [loHckoit
I'Ay, 2021. - 15c.

2. ITomo>keHrEe O MPOBEJCHNUN TEKYIIETO KOHTPOJIS M TIPOMEKYTOYHOM aTTecTanuu oOyda-
IOIIMXCS C IPUMEHEHUEM 3JIEKTPOHHOTO OOYyUeHUs], TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JOTUI B YCIIOBUSIX YCHUJICHHMSI CaHUTApHO-3nujeMuosiornyeckux meponpustuid. CMK-I1-02.01-
02-23 / pazpab. T.A. Jlammnaa. — 3epHorpan: A30Bo-UepHOMOPCKHI HHXKEHEPHBIH WHCTUTYT
OI'BOY BO [onckoii 'AY, 2023. - 8 c.

3. Pabouas mporpamma mucruruimabl b1.B.JIB.02.02 «MonenupoBaHue COLUaTbHO-I)KOHOMU-
YecKHX mporieccoBy / pa3pad. H.M. Y aunmosa — 3epHorpan: A3oBo-UepHOMOPCKUI WHKEHED-
Hblid nHCTUTYT @I'BOY BO Jlonckoii 'AY, 2024. — 28 c.



