ABTOHOMHA 1 HEKOMMEPYECKA SI OPTAHU3ALIAS BBICIIIETO OBPA3OBAHUS
CAMAPCKU VHUBEPCUTET 'OCYJIAPCTBEHHOI'O YIIPABJIEHUS
«MEXIYHAPOJHBIN MHCTUTYT PBIHKA»

VTBEPXIAIO
[TpopekTop no yuebHo# pabore u
KauecTBY 00pa3oBaHUs

H. A. Jonrosa

16 anpenst 2025 .

OOHJI OHEHOYHBIX CPEACTB ANCLHUITIJIMHBI

WCCJEIOBAHUME OINEPALIMI

Hanpasnenue noarotoBku: 09.03.03 Ilpuknagnas uHpopmaTrka
ITpoduib NoArOTOBKH: KopnoparusHble HH()OpMAIMOHHBIE CUCTEMBbI
Kpanuduxanus: OakasaBp
®opma 0OyueHUs: OYHAsl, OYHO-3a0YHAS
T'ox Hauana MOATrOTOBKH: 2025

Camapa

2025



1. OHEHOYHBIE CPEJACTBA, COOTHECEHHBIE C INIAHUPYEMbIMHU
PE3YJIBTATAMU OBYYEHUSA ITIO AMCHUITJIMHE

Kox m HauMeHOBaHHE
KOMIIETCHIIUN

Kox 1 HamMeHOBaHMe
HHINKATOPA T0CTHIKe-
HUSA KOMIIETeHIUU

Pesyabrarbl 00yueHus
10 AUCHHILINHE

Bua arrecranuu u
OIIEHOYHBIX CPeICTB

[1K-5 Cnocoben
00eCIeYnTh KaueCTBO
(YHKIMOHUPOBAHHS
nH(pOpMAITMOHHOM
CUCTEMBI C YIETOM
COBPEMEHHBIX
OW3HEC-pEIICHHI U
TpeboBaHUI
MH(POPMAITMOHHON
0€301acCHOCTH

[1K-5.1-1.
OO0ecnieunBaeT KaueCTBO
(bYHKIIMOHUPOBAHUS
nH(}pOpMaAITMOHHOM
CHUCTEMBI

I1K-5.11-1.3-1. 3naer
TpeOOBaHUS K
MH(POPMALIMOHHOM
CHCTEME I10 KaueCTBY

Texymui KOHTPOJIb:
YCTHBIN OMpOC,
naboparopHas padora,
MIPOMEKYTOUHBIH TECT,
IIpomexxyTounas
arTecTanus:  9K3aMeH
(KOHTPOJIBHBIN TECT WM
BOITPOCHI HA K3aMEHE).

I[IK-5.1-1.Y-1. Ymeer
obecneynBaTh
OCHOBHBIE ITOKA3aTEeIIN
HH(pOpMaAITMOHHOM
CUCTEMBI TI0 KaUYeCTBY
ee (QYHKIIMOHUPOBAHUS

Texymuii KOHTPOJIb:
YCTHBIN OIIPOC,
naboparopHas padbora,
IIPOMEKYTOYHBIHN TECT,
IIpomexxyTounas
arrecralus:  JK3aMeEH
(KOHTPOJIBHBINA TECT HIIH
BOIPOCHI Ha 3K3aMECHE).

[1K-5.11-2. Beinonusier
TpebOoBaHU
UH(pOpMaITMOHHOM
0€3011acHOCTH IIpH
(GyHKITMOHUPOBAHHUH
MH(pOpMaLIOHHON
CUCTEMBI

I1K-5. U-2.3-1. 3naer
OCHOBHBIC YTPO3BI JIsI
HH(pOpMaAITMOHHOM
0€301acHOCTH
OpTraHH3aINH, a TAKKE
METOJTBI UX

Tekymuit KOHTPOIIb:
YCTHBIN OIIPOC,
nabopatopHas pabora,
IIPOMEKYTOYHBIN TECT,
IIpomexxyTouHas
artecTanus:  9K3aMeH

HelTpanu3anum. (KOHTPOJIBHBIN TECT WU
BOIIPOCHI HA K3aMEHE).
[IK-5.1-2.Y-1. Vmeer | Texymuii KOHTPOIb:
NPUMEHUTh  KOMIUIEKC | yCTHBIN OIpOC,
Mep 1o 3amure | 1aboparopHas paboTa,
UHPPACTPYKTYPHI MIPOMEKYTOYHBIH TECT,
HpeaNpUATHS ot | [Ipomexxyrounas
3JIOYMBIIUJIEHHUKOB U |aTTecTalus:  AK3aMEH
BPEJIOHOCHBIX (KOHTPOJIBHBIHA TECT WITH

MIPOrPaMM.

BOIIPOCHI HA 3K3aMEHE).




2. OIEHOYHBIE CPEJACTBA JIJISI TEKYIIEIO KOHTPOJIA

2.1. Bonpochl 15l YCTHOTO ONpoca

Pa3gea 1. Beegenne. O6mas xapakrepuctuka u ocobennocru UCO.
1. OcHOBHBIE MOHATHS U MPUHIIMITBI KCCIETOBAHUS ONEPAIIHA.
2. Meroasl ecTeCTBEHHOHAYYHBIX JUCHUIUINH, Ucnoib3yeMbie B 1CO.
3. Maremarnyeckoe MOJCIHUPOBAHUE - S3bIK M HHCTPYMEHTApUN  paIllMOHAIBLHOTO
HCCIIEI0BAHUS OlIepaLUil.
4, MaremaTrudecKui amnmapar U MHCTpyMEHTaJIbHBIC cpeicTBa, npuMensemsbie B ICO.

Paznen 2. UCO B yciaoBusix omnpeaejeHHOCTH. Moaeau M MeTOAbl MaTeMaTH4YeCKOro
NPOrpaMMHUPOBAHUSI.
5. Tlporpammupyembie MpoOIeMbl B IKOHOMHUKE.
6. OCHOBHBIC HAITPABIICHUS MAaTEMaTHYECKOTO MPOTPAMMHUPOBAHHUS.
7. Kunaccuduxkamus u o01mas mocTaHoBKa 3a1a4.
8. VYcnoBHas onTHMU3ALKAL

Pa3gen 3. HeiuHeliHoe nporpaMMupoOBaHue.
9. ®ynkuus Jlarpanxa 1 3ajja4a HEJTMHEHHOTO IPOrPaMMHUPOBAHUS.
10. CymecTBoBaHHE ONITUMAIBLHOTO PEIICHUS, HEOOXOIUMOE YCIIOBHE.
11. DxoHoMHYeCKUIl cMBICT MHOXKUTENeH Jlarpanxka.
12. CemnoBast Touka QyHKIuH Jlarpanxa U ONTUMAIBHOCTh PEIICHUS 3a/1a4d HETMHEHHOTO
IIPOrpaMMHUPOBAHUS NP YCIOBUU HEOTPULIATEIBHOCTH YIIPABISEMbIX IEPEMEHHBIX.
13. Beimykiioe nmporpaMMupOBaHHE.

Pa3nen 4. JInneiiHble ONITUMU3aLlMOHHBIE MO/E/IH M JINHEliHOe IPOrpaMMHUpPOBaHue.
14. DxBuBaneHTHbIE (OPMBI 1 OCHOBHBIE CBOMCTBA 3a7a4yl IMHEHHOTO MPOrPaMMHUPOBAHUS.
15. TeomeTpudecKuii CMBICI 3a7a4¥ JIMHEHHOTO MPOTPpaMMHUPOBAHUS TIpH n = 2; 3.
16. CuMIuIeKkCHBIN METO[| pelIeHus 3a/1au IMHEHHOro IpOorpaMMHUPOBAHMSL.
17. JIBOMCTBEHHOCTH B JINHEHHOM MTPOTrPaMMHUPOBAHHH.
18. CriennanipHble 3312491 M METO/IbI IMHEHHOTO IPOTPAMMHUPOBAHMS.

Pasznea S. luckperHoe nporpaMMMHUPOBaHME U JIMHEHbIE HeJI0YUCICHHbIE MOIEIH.
19. Knaccudukamuss 1 mpuMepbl SKOHOMHUYECKUX MPOOJIeM, NMPUBOIAIINX K TPEOOBAHHIO
LIEIOYHCIICHHOCTH.
20. MeTozpl OTCEUCHUS.
21. KomOuHaTOpHBIE METOABI B AUCKPETHOM MPOTPAMMUPOBAHUH.

Pa3gen 6. /lunamMu4deckoe nprpaMMupoBaHue.
22. OCHOBHBIC ITOHATHUS M IIOCTAHOBKA 3/1a49H YIIPABJICHUS MHOTOIIIArOBBIMHU TIPOIIECCaMHU.
23. Ilpuniun ontumanbHocTH P. bemMana.
24. OCHOBHBIC dTabl METOA TUHAMHYECKOTO IMPOTrPAMMHPOBAHHSL.

Pasnen 7. Teopust maccoBoro odocayxuBanusi (TMO) B 3koHOMUKE.
25. MapKOBCKHE TTPOIIECCHl H TOTOKH COOBITHH.
26. MozenrpoBaHue MpoLeccoB 00CITyKUBaHHS KaK MAPKOBCKUX MPOIIECCOB.
27. DKOHOMHYECKHE TPOIECCH, MOACITUPYEMbIe IEeMsIMA MapkoBa C KOHEYHBIM YHCIIOM
COCTOSIHMM U JUCKPETHBIM BPEMEHEM.
28. TIporpamMMHBIe CpeICTBa 0OpAa0OTKH, aHAIM3a U cCUcTeMaTu3anuu nHpopmaru B TMO.

Pasznea 8. Ynpasienue 3anacamu.
29. Knaccudukanus Mozenelt ynpapieHHs 3aracaMu.
30. JleTepMUHHPOBAHHBIE ONITUMH3AIMOHHBIC 3a1a4H.
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31. YnpasieHue 3anacaMu B YCIOBHSIX HEONPEAETICHHOCTH.
32. TeopeTudeckue HCCICIOBAHMUS.

Kpurepun oueHKku padoTbl HA NPAKTUYECKOM 3aHATHHI

MakcumMaJjbHoOe KOJIN4eCTBO

Kpurepun
p P 0aJ1JI0B 32 3aHATHE

YcTHBI 011IPOC, KOJTIOKBHYM

OCHOBHbBIE TEOPETUYECKUE IIOJOKEHUSI 10 BOIPOCY PACKPBITHI.
HmeroTcs aneMeHTbl 000CHOBAaHUS BBIBOJIOB.

HwmeroTcss  ameMeHTHl  cucTeMaru3anuu  uHpopmanuu, ¢GaxTsl
IPUMEHEHMsI TPO(PECCUOHAIbHOW TEPMUHOJIOTHH.

O4eBHIHO  HCIIOJIb30BAHUE  HMCTOYHUKOB  PEKOMEHIOBAaHHOU
JIUTEPATYPBI.

5 6ayioB

2.2. Tembl J1a00paTOPHBIX padoT

Pasnen 1. Beenenue. O61mas xapakrepuctuka u ocodennoctu UCO

JIABOPATOPHA S PABOTA Ne 1.
Pa3paboTka MmareMaTHuecKiX MOJeNIel ONTUMHU3AIIMOHHBIX 3a7a4
Heabr pa6orbl: OcBouTh (OPMHUPOBAHUE MATEMATHYCCKUX MOJENCH IS JadbHEHIIero ux
peLIeHNs C TPUMEHEHUEM KOMIIbIOTEPA
3aganme: Hamucarb Maremarmyeckue MOZAENM JJIs PA3HOrO Kjacca 3ajiad, MperIokKEHHbIX
npenojasarenemM. Pe3ynbrarel coxpanuth. Crenarh BbIBOJBI

Pasnen 2. UCO B yc10BUSIX onipeesieHHOCTH. Moaen 1 MeToAbl MATEeMaTH4eCKOI0
NPOrpaMMHUPOBAHNS

JIABOPATOPHAS PABOTA Ne2.
Pemienne onTHMU3aIMOHHBIX 3a]1a4 T€OMETPUUYECKHM CIIOCOOOM
Hean padorbi: OcBOUTH pelIEHUE 3a/1a4 JaHHOTO Kiacca
3aganme:  PemmuTh  NpPEUVIOKEHHYIO — NpEnojaBaTeleM  ONTUMHU3ALMOHHYKO  3ajady
reoMeTpUYECKUM cioco00oM. OOBSCHUTH pelIeHHe

Pa3ges 3. HeiuHeliHoe nporpaMMHupoOBaHue

JIABOPATOPHA S PABOTA Ne 3.
Pemenue 3a1a4 HEMMHEWHOTO TPOTrPAMMUPOBAHMS
Heas pabGorsl:  UM3yuuts Bo3mMokHocTH MS Excel mns pemenuss 3amad  HETHMHEHHOTO
MIPOrpaMMHUPOBAHUS.
3aganme: CoCTaBUTh MaTeMaTHMUYECKYI0 MOJEIb MPEIOKEHHBIX MperoaaBaTesieM 3a/lauu.
Haiitu pemenue 3amau B Excel u mokaszars pe3ynbrarhl MOMCKa pPelICHHs MPEMOJABATENI0 HA dKpaHe
KommbioTepa. Pe3ynbrarsl coxpanuth. Caenars BHIBOJIBI.

Pasnen 4. JIuneiinbie ONTUMHU3ALMOHHBIE MOJEJIH U JIMHEHOE IPOrPaMMHUPOBAHHE
JIABOPATOPHAS PABOTA Ne 4.
Pemenne 3ama4 mMHEHHOTO IPOrPAMMHUPOBAHUS
Heas pabGorsl: W3yunute Bo3moxkHocTH MS Excel mnst pemenus 3agad  JTMHEWHOTO
MIPOTrpaMMHUPOBAHUS.




3ananue: 1. Pemuth TpaHcnopTHyo 3aaa4y. Pe3ynbrarsl coxpanuTh. Caenarb BHIBOIBL.
2. Pemuth 3agauy o 3arpyske. Pe3ynbrarsl coxpaHuTh. Caenarb BIBOJIBI.
3. Pemmts 3a1auy o Ha3HaueHUsAX. Pe3ynbrarel coxpanuth. Caenarbh BbIBOJIBI.
4. Pemnts 3a1auy o kanopusx. Pesynbrarsl coxpanutb. Caenars BbIBOJIBL.

Paznen 5. JluckperHoe nporpaMMHpoOBaHKe U JIMHEHbIE HeJ0YUCTIeHHbIE MOIeJTH
JIABOPATOPHAS PABOTA Ne 5.
WudopMainoHHbIE TEXHOJIOTHH MIPU PELICHUH LETOUYUCICHHON 3a]a4¥ JINHEHHOTO
IpOrpaMMHUPOBaHUS

Heas paborbl: M3yunts Bo3MOkHOcTH MS Excel mis pemenus 3amad IeI0YMCICHHOTO
JIMHEUHOTO TPOrPaMMHUPOBAHHUS.

3ananme: Vcnome3ys Hazactpoiiky «llomck pemenus» MS Excel, pemmuTs npenioXeHHbIC
MpenojiaBaTesieM 3aJlaud IEJIOYHMCIEHHOTO MporpaMMupoBaHus. Pesynbrarel coxpanHuTh. Craenarhb
BBIBOJIb.

Pasznen 6. lmnaMuyeckoe NporpaMMHUpoOBaHue
JIABOPATOPHA I PABOTA Ne6.
Perenue 3a1au AMHAMUYECKOTO MTPOTPAMMUPOBAHUS
Lear pa6oThI: 3HAKOMCTBO C JETCPMUHUPOBAHHBIMH W BEPOSTHOCTHBIMH 3aJlauaMu
JUHAMHYECKOTO IMPOTrPAMMUPOBAHHUS, U3YUEHHUE PA3IMYHBIX METO/IOB PEIICHHUS.
3aganue: 1. 3ayada o 3arpyske oobema. Pe3ynbrarel coxpanuTh. Caenarb BEIBOIBI.
2. PemuTs 3amauy o mMiIaHUpOBaHUU paboueil cuibl. Pe3ynbraThl COXpaHHTH.
Crenarb BBIBOJIBI.
3. Pemuts 3amady o 3ameHe obOopymoBanHwus. Pesynbrarsl coxpaHuth. Crenarb
BEBIBOJIBI.
4. Pemuth 3a1auy 00 MHBeCTUpOBaHUU. Pe3ynbTarsl coxpanuth. Cnenarb BHIBOIBI.

Pasnen 7. Teopust MaccoBOro 00C/1y:KUBaAaHUSI B JKOHOMUKeE
JIABOPATOPHA 1 PABOTA Ne7.
Pemienue 3aa4 mo Teopuu MaccoBoro odcnyxuanus B MS Excel

Heab padorbl: M3yunTh OCHOBHBIE BO3MOKHOCTH HCIOJIb30BAHUSI BCTPOCHHBIX (QYHKIMI MS
Excel anst perienns 3aga4 TeOpUH MACCOBOTO OOCITY)KUBAHUSL.

3aganue: IIpomoznenupoBaTh pabOTy NPEAJIOKEHHOM MpernojaBaTesieM CHUCTEMBl MacCOBOTO
OOCITy’)KUBaHMS M ONpPENEIUTh €€ OCHOBHBbIE XapaKTepUCTUKU. Pesynmbrarsl coxpanuth. Craenarb
BBIBOJIBI.

Pasznea 8. Ynpasienue 3anacamu
JIABOPATOPHA I PABOTA Ne8.
Penrenue 3amau mo ynpasienuto 3anacamu B MS Excel
Leanb padorbl: M3ydnTh OCHOBHBIE BO3MOXKHOCTH HCIOJIb30BaHMs BCTpoeHHBIX (yHkimit MS Excel
JUISl pEeIIEHUs 3a/1a4 YIIPaBJICHUS 3aI1acaMH.

3aganme: 1. Haiitu onTuManbHbI pa3Mep HapTUU IOCTaBKH, ONTUMAJIbHBIA HMHTEPBAI MEXITY
MIOCTaBKaMH, YHUCJIO TOCTAaBOK M TOJOBbIE 3aTparhbl, CBS3aHHbIE C pPabOTONM CKJIAJACKON CHUCTEMBI.
W3BecTHBI 3HAUEHHSI B TOJIOBOM MOTPEOHOCTH CHIPhS U 3aTpaTax Ha XpaHeHHe. Pe3ynbTaTbl COXpaHUTH.
Crenarh BBIBOJIBI.

2. HaiiTi onTUManbHYIO MapTUIO MOCTaBKH, MAKCUMAIIBHYIO BEJTMUMHY 3a/10JKEHHOCTH
CIpoca, WHTEpBaJ BO30OHOBIIEHUS TMOCTAaBKH U TOJOBBIE HM3ACPKKU (PYHKIMOHHUPOBAHUS CHUCTEMBI.
N3BecTHBI CIIpOC HA NMPOAYKLMIO I€Xa B IOf, CTOMMOCTb XPaHEHHs 34 €AWHUIYy B IO, U3AEPIKKHU
pa3MeleHnsl 3aKa3a, BEIMYMHA YAENbHBIX H3/AEepKeK AePUIMTa 3a HEXBATKy €JUHHIIbI MPOIYKIINH B
TeueHnH roja. HeynosneTBopeHHble TpeboBaHMs OepyTcs Ha yUerT.

3. 3aBOj BBIMTYCKAET pa3HyIO MPOAYKIIUIO HA OTHOM U TOM ke 00opynoBaHuu. M3BecTHa
CTOMMOCTh HOATOTOBKHM 00OpYyIOBaHMA K MPOM3BOACTBY HOBOW Mpoaykiuu. Crnpoc Ha MPORYKIHIO
MOXXHO CYMTaTh IOCTOSIHHBIM B TeueHue roaa. VM3BeCTHa NMPOM3BOAMTENBHOCTh 3aBOJA M M3IEPKKHU
MIPOU3BOJCTBA TOHHBI MPOMYKIMH, A TaK kK€ U3ACPKKHU XpaHeHus. Jlepuuut He nomyckaercs. Haitu
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ONTUMAJIbHBIA 00bEM MapTUU MPOU3BOACTBA, BPEMs IIPOU3BOICTBA M BPEMSI MEXK/y BBIITYCKOM MapTUH
MIPOAYKIMH, @ TAK)KE€ MUHUMAJIbHBIE TOIOBBIC U3LEPIKKH 110 BBIITYCKY JaHHOIO IIPOAYKTA.

MeToanuyeckne yKka3aHusi K POBeJIeHUIO JTa00pPaTOPHBIX padoT

esn 1a0OpaTOPHBIX 3aAHATHIA:
1. Yriy6iienue u 3aKkperieHue 3HaHusl TEOPETHUECKOr0 Kypca MyTeM MPaKTUYECKOro U3y4eHUs
B J1a00paTOPHBIX YCIOBUSIX U3JI0KEHHBIX B JIKIMSIX METOJIOB M TEXHOJIOTHIA;
2. IlpnoOpeTeHne HaBBIKOB B HAYYHOM DKCIIEPUMEHTUPOBAHUH, aHAIIN3E MOJTYICHHBIX Pe3ylIbTa-
TOB;
3. ®opMupoBaHHUE MEPBUYHBIX HABBIKOB OpraHU3alluy, TUIAHUPOBAHUS U MPOBEICHUS HAYYHBIX
HUCCIIEJOBAHUN.

IMopsinok npoBeaeHusi JIa0OPATOPHOTO 3aAHATHS:

1. BBoaHas 4actb:

— BXOJHOW KOHTPOJIb MTOJATOTOBKH 00y4aeMoro;

— BBOJHBIA MHCTPYKTAX (3HAKOMCTBO 00Y4aeMbIX C COJIEpKaHUEM IPEACTOsIIEeH paboThl, KpaT-
KU aHallu3 TEOPETHUYECKUX IMOJIONKEHHUH M BBIBOJIOB, JEMOHCTPALUS MOIXOJ0B K BBHIIOJHEHHUIO OT-
JICNIBHBIX OTepannii, HAMOMUHAHUE O TEXHUKE 0€30MaCHOCTH, MPEAYIPEKICHIUE O BO3MOXHBIX OIIHUO-
Kax).

2. OcHOBHas 4acTh:

— IpoBeieHne 00ydaeMbIM 1ab0paTOpHON padOTHI;

— TEKyIlIee UHIUBUAYATbHOE KOHCYIbTUPOBAHUE 00Yy4aeMoro;

3. 3aKiIrounTENbHAS YaCTh!

— IGMOHCTpAIUs PE3yIbTAaTOB BHITIOJHEHHOTO 3a/IaHHUS;

— 3aKJIFOUUTENbHBIA HHCTPYKTAX (TMOABEJICHUE UTOTOB BHITIOJHEHUS YUeOHBIX 3a1a4, pa3oop 1o-
MYIICHHBIX OMIMOOK M BBISBJICHUE MX MPUYHH, COOOIIEHNE PE3YJIbTaTOB PA0OTHI KaXI0T0 00ydyaeMo-
ro, OOBSBJICHHUE O TOM, UTO HEOOXOIMMO IMMOBTOPUTH K CIEIYIOIIEMY 3aHATHIO).

Oco0eHHOCTH MOATOTOBKH K NPOBEICHHUIO J1A00PATOPHOI0 3aHATHS

[ToaroroBka 1a00paTOPHOTO 3aHATUS HAUMHAETCS C U3YUYEHMS] TEOPETUUECKUX IMOJIOKEHUH, OIl-
penencHus (YyTOYHEHHU) LeNEH W 3aJa4y JAHHOTO 3aHATHSA, BPEMEHH, BBIAEISAEMOro 00ydaeMbIM JIs
IIOATOTOBKH.

B xone moarotoBku k yabopaTtopHoit paboTe HEOOXO0AUMO MOSICHUTH MPOOJIEeMaTUKy, 00beM U
cojiepKaHue JTabOpaTOPHOTO 3aHSTHS, ONPENEeNNTh, KaKHe IMOHATHS, OMPEACICHUS, TEOPUHU MOTYT
OBITh WJUTFOCTPUPOBAHBI JAHHBIM JKCIIEPUMEHTOM, KaKH€ YMEHHS M HABBIKU JOJKHBI MPUOOPECTH
oOyuyaeMble B XOJI€ 3aHATHUS, KAKUE 3HAHUS YIIIYOUTb U PaCIIUPUTb.

ITpu sTOM mpernosaBaTento HEOOXOAUMO PEIINTh, HA KAKOM 3Tare 00y4eHHsl clelyeT MOCTaBUTh
3a/1a4y O TMOATOTOBKE K J1abopaTopHO#l paboTe, KakKuM 00pa3oM JOCTHUTHYTh aKTHBH3AIlMK TO3HABA-
TEJBHOM JesTeNbHOCTH 00yyaeMbIX. 3a/laya Ha MOATOTOBKY K JIaOpaTopHOi paboTe MOXKET OBbITh IO-
CTaBJICHA Ha JICKIUH, C TAKUM BPEMCHHBIM PaCuCTOM, YTOOBI O6y‘-IaCMBI€ CMOI'JIM KQUYE€CTBCHHO IIOATI O-
TOBUTBCS K €€ NMpoBeeHn0. OHOBPEMEHHO UM BBIIAIOTCS y4eOHO-METOIMYECKHE MaTepUaIbl, HILTIO-
CTPUPYIOIIHE KPYT BOIPOCOB, 3aTPAarMBaeMbIX B XOJI€ BHIIOJIHEHUS JTa00PaTOPHOTO 3a/1aHusl. ITO MO-
I'yT ObITb METOJUYECKUE YKa3aHUS [0 COOTBETCTBYIOIIEMY KypCy, IPE3eHTalMU, CChbUIKH Ha WHTep-
HET-UCTOYHUKHU U OP. Ot MaTC€pHraJibl MOT'YT OTpaXaTb yqe6Hr,1e BOITPOCHI, KPaTKHUE CBEACHUSA 110 TCO-
pUH, IPOTPaMMy BBITIONTHEHUST pPabOTHI, COJEPKaHUE OTUETA, BOIIPOCHI JJIsl MOATOTOBKU U TUTEPATYPY,
PEKOMECHAYEMYIO K M3YUYCHHUIO U T.[. B HUX Taxke cTaBsATCSA 3aaa4yu, KOTOPBIC o6yqaeMLIe JOJI>KHBI
PELuTh NP MOATOTOBKE K padoTe, B Mpoliecce HIKCIEPUMEHTa U IPU 00pabOTKE MOTyYSHHBIX Pe3yJib-
TaTOB.

B xone noaroroBku k nabopaTopHoii paboTre HEOOXOIUMO 0OpaTUTh BHUMaHUE 00y4aroIierocs
Ha pe3yibTaT €€ BhIMOJHEHUs. Pe3ynprar mabopatopHoil paboThl TOJDKEH OBITh YETKO COPMYITHPO-
BaH, MPUBEJCHBI KPUTEPUU €T0 JOCTUKEHHS, IEPEUYeHb MAaTEPHAIIOB, €ro (Pe3yNbTaT) UILTFOCTPUPYIO-
mmx — ¢aiiasl, rpa@uKy, CKPUHIIOTHL U T.J. Y4Yalluics J0JDKEH yMEeTh (OpMYIHUpOBaThH OCHOBHbBIE
BBIBOJIbI, ONTUPASCh HA TIOTYyYEHHBIN Ha JIabopaTOpHOIi paboTe pe3ynbTar.
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B oTnenbHBIX ciydasx, Ha 1a0OpaTOPHOM 3aHATHH MOXKET OBITh NPEAyCMOTpPEHa 3alluTa BbI-
MTOJTHEHHOM paboTHI.

IIIkajia 1 KpUTEPHUH OLIEeHKH J1a00paTOPHOii padoThI

Kpurepun Banbl
CreneHb COOTBETCTBHSI BBITIOJIHEHHOTO 3a/1aHUS IOCTABICHHBIM TPeOOBaHUAM 25
CTpyKTypHpOBaHHE U KOMMEHTUPOBAHUE JIAOOPATOPHON pabOTHI 25
YHUKaJIBHOCTH BBIMTOJTHEHHOW pabOTHI (OTJIMYKE OT pabOT KOJIJIET) 25
OTBeThI Ha KOHTPOJILHBIE BOITPOCHI 25

JlaGoparopHast pabora oneHuBaercs mo 100 OamapHON MmIKanme, Oayulbl TEPEBOMATCA B OIEHKH
YCIIEBAEMOCTH CIISAYIOIUM 00pa3oM:

90 — 100 6an10B — «OTIIMYHOY;

70 — 89 6aiIoB — «XOPOIIO;

50 — 69 6anI0B — «yIOBIETBOPUTEIHHO;

MeHee 50 0aioB — «HEYJOBIETBOPUTEILHO.




3. OEHOYHBIE CPEJICTBA JJISI IPOMEKYTOYHOM ATTECTALIUU

3.1.1. baHK KOHTPOJbHBIX 3aJaHUI

1. IlpoumTaiiTe TeKCT, BbIOepUTe NMPaBHJIbHbIE OTBEThl M 3aNMIINTE APryMeHTbI, 000CHO-

BbIBalomue Bbioop oreeros. (ITK-5.1)

Korna naumnaercst ucciaenoBanue onepanuii B 5KOHOMUKE?

HOmS >

KOTJ1a HYXHO PaclopsiIUThCs UMEIoLIeiics paboueii cuioi;

KOTJ1a HY»HO OTIPEACIUTh, KAKHUE TUITBI pa0OT BHITIOIHSATH B IIEPBYIO OUEPE/Ib;

Korna A1 000CHOBAaHUS PEIICHUH IPUMEHSETCS TOT WJIM MHOW MaTeMaTH4eCKUil arapar;
KOTJ1a TIOSIBIISIFOTCS (DMHAHCOBBIE OTICPAIIHH;

BO BCEX BBIIIEHA3BAHHBIX CIyYasX.

2. Tlpouuraiite TekcT u ycranosure coorBercrBue (ITK-5.1)

YcTaHOBUTE COOTBETCTBUE MCKAY NOHATUCM TCOPUHU U €TO OIMMMCAHUCM!

A)

Merton GyTcTpena

1. PaBHOMepHO BO3bMEM M3 BBIOOPKM N OOBEKTOB C BO3BpAlLlEHHEM.
OTO 03HAYaeT, 4YTO MBI OyleM IpPOM3BOJIBHO BHIOMpaTh N pa3 0OBEKT
BBIOOPKU (CUMTAEM, YTO KaXKAbI OOBEKT «IOCTa&TCs» C OJMHAKOBOM
BepoSITHOCTBIO 1/N), mpruéM B KaKIbIi pa3 Mbl BEIOMpaeM M3 BCEX HC-
x0qHbIX N 00beKTOB. MOXXHO HpEACTaBUTH ceOe MELIOK, U3 KOTOPOTro
JOCTAIOT IIapUKa: BHIOPAHHBIA HAa KAaKOM-TO IIare MIapuK oOpaTHO BO3-
BpallaeTcs B MEIIOK, U CIEAYIOIUI BBIOOP OMATH JI€1aeTCsl paBHOBEPO-
ATHO W3 TOTO € Yncia mapukoB. OTMETUM, YTO H3-32 BO3BPAILICHHS
cpeabl oOKaxyTcs MoBTophel. O603HaYNM HOBYIO BbIOOpKY uepe3 X1. ITo-
BTOpsis mporuenypy M pas, crenepupyeM M moaseioopok X1, X2, ...,
XwM. Tenepb, Mbl HM€EM JOCTATOUHO OOJBIIOE YHCIO BEIOOPOK M MOXKEM
OIICHUBATh PA3JIMYHBIC CTATUCTUKH UCXOTHOTO PACIIPEICIICHHSL.

b)

Mertox G3rrudra

2. Meroa, OCHOBaH Ha M3MEHEHHWU BECOB NPU3HAKOB JJIsl MPUMEPOB
oOyuaromieit BeIOOpKHU. Mest meToma, COCTOMT B TOM, UTO KjacCU(UKa-
TOpPBI aHCAMOJIsI CTPOSITCS MOCIEIOBATENIFHO M HAa KaXJ0H uTepaiuu
MIPOUCXOTUT KOPPEKIMsI BECOB NMpUMEPOB oOyuaromied BbiOOpku. Ilpu
ATOM Ha 3Tale MHULUAIW3ALUU Beca 33JalTcs paBHbIMU. Koppekius
OCYUIECTBIIIETCA TAKUM 00pa3oM, YTOOBI COOTBETCTBYIOIINHN Kiaccupu-
KaTop Jies1aj MEeHbIEe OIIMOO0K Ha TeX HAOMIONEHUIX, HA KOTOPBIX YacTo
JIeNIaTd OMIMOKY KiacCu()UKATOPhI, IIOCTPOCHHBIE HA MPEIbITYIIHX UTe-
pauusax anroputma. Kpome Toro, kaxaoMmy KiacCU(pHUKaTOpy HMPUITUCHI-
BAeTCs BEC MCXO/IS U3 KOIWYECTBA JOMYIICHHBIX HM OITHOOK.

B)

Merton OycTunra

3.Meto OCHOBaH Ha CTaTUCTUYECKOM MeTozie byTcTpama, KoTopsli mo-
3BOJISIT OIICHWBAaTh MHOTHE CTATUCTHKH CIIOKHBIX pacrpeneneHuii. B
MeTojie U3 o0ydaroliei BEIOOPKU OepyTcsi HECKOJIBKO HaOOPOB JTaHHBIX,
Ha HUX O0ydYaroTcs He3aBHUCHUMBIC Kiaccudukaropsl. Takum oOpazom,
CTPOMTCS HECKOJIBKO JIEPEBHEB PEIICHUH U B KAUECTBE OTBETA BBLAAETCSA
pe3yIbTaT TOJI0COBAHUSI KOMUTETA JIePeBhEeB. MeTO BBHITIOTHSIETCS Clie-
nayrouM obpazoM. Ilycts umeercst oOyuatomias BeiOopka X. Metonom
Bbyrcrpana renepupytorcs Beibopku X1, X2, ..., Xm. Ha xaxnoit u3 no-
JTy4EeHHBIX BBIOOPOK oOyuaeTcsi cBOil kinaccudukarop ai(x). Mrorossiit
Kiaccuukatop OyIeT yCpemHSATh OTBETHI BCEX JTHX aJTOPUTMOB (B
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ciydae KiacCu(HUKAIIMU ATO COOTBETCTBYET TOJIOCOBAHUIO):
15k
AX) = = Xi=q a;(X).

3.

IIpouunTaiite TeKCT M ycTaHOBHUTE NOocaenoBareabHocTh (ITK-5.1)

YcraHoBute OCJICA0OBATCIbHOCTD BBIIIOJIHCHHUA onepaul/lﬁ IIPpU KOHCOJIMAAIH JaHHBIX.

A.

b.
B.

4.

OICHKA Ka4€CTBAa NAHHBIX C TOYKHU 3PCHUA UX IIPUTOAHOCTHU IJIA O6pa6OTKI/I C IIOMOIIIBIO
Pa3IMYHBIX aHAJIUTUICCKUX AJITOPUTMOB U METOHOB;
OIpeaAcIdaCTCA TUII UCTOYHHUKOB U MCTOAHUKA OPraHru3alv JOCTyIlla K HUM;

BBIOOP MCTOYHMKOB, COECPIKAIINX JTaHHBIC, KOTOPHIE MOTYT UMETh OTHOIIICHHE K periacMon 3a-
Jaye;

IIpouuTraiite Teker u ycranopute coorBercraue (ITK-5.1)

YCcTaHOBHUTE CEMAHTHUECKOE COOTBETCTBUS MCKAY NOHATUSAMU:

A. OLTP- cucremsl 1. Cucremsl, BKIIIOYAIONIME TPOrPAMMHBIE CPE/ICTBA,
b. OLAP o0ecreunBaroIIKe MPOIECChl U3BJICYCHHS, PEOOPa30BaHUS U
B. SADT 3arpy3KH.
I'. ETL - cucremsr 2. CHCTEMBI OIlepaTUBHON 00pabOTKM MH(POPMAITUN HIIH CHCTEMBI
00paboTKK MHPOPMAIIH B PEKUME PEATbHOTO BPEMEHH.
3. TexHomorusi 00pabOTKH IaHHBIX, 3aKITIOYAOIIASCS B
MOATOTOBKE CYMMAapHOH (arpernpoBaHHON) HH(GOpPMALIUK HA
OCHOBE OOJIBIIINX MACCUBOB JaHHBIX.
4. METOMOJIOTHS CTPYKTYPHOTO aHAIM3a U TIPOCKTUPOBAHHS.
5. TlpouuTaiiTe TEKCT M 3aNUIINTe Pa3BEPHYTHI 000ocHOoBaHHbIH oTBeT (ITK-5.1)

B uém 3akitouaeTcss OCHOBHAsI KOHIIETIIIMS XPAHWIMIL JAHHbBIX ?

6. [IpounTaiiTe TeKCT, BHIOEPUTE NPABUIbLHBII OTBET U 3aNHUIIUATE APTYMEHThI,
obocHoBbIBawIue BoIGOp oTBera. (ITK-5.1)
Korna Busyanuzanus nanasix B OLAP-texHonorusx cuutaercs Hanoosee 3hHEeKTUuBHON?

A. monHO OTpaXacT TCHACHIHHU,

b. momHO OTpaXXacT 3aKOHOMCPHOCTH;,

B. monnHo OTpaXacCT MOBCACHUC B JaHHBIX;

I. A0CTATOYHO IMOJIHO OTpaXaCT TCHACHINH, 3aKOHOMEPHOCTHU U MMOBEACHHUEC B JaAHHBIX.

7. TlpouuTaiiTe TeKCT, BbIOEPUTE TPABUJIbHbIE OTBEThl W 3aANUIINTE APTyMEHTHI,
o0ocHOBBIBawoIIMe BbIGOp oTBeTOB (I1K-5.1)
J4 K] NEPCUNCICHHBIX JOCTOMHCTB OIIPEACTIUTE TC, KOTOPBIC OTHOCATCA K BUTPUHEC JaHHBIX

A) ObICTpOE BHENIPEHHE;

b) BbICOKas MpOM3BOAUTEIBHOCTD;

B) monyuenus 1aHHBIX 3a JOJTUN IEPUOJl BPEMEHH;

I') ynpomiénnas cTpykTypa JaHHBIX.

8. IIpounTaiite Tekct u ycranosute coorsercreue (ITK-5.2)

Ycrano

A.
b.
B.

BHUTE COOTBETCTBUE MEXAY Ha3BaHUSAMH KPUTEPHUEB HEONIPEACIEHHOCTH U UX ONHCAHUEM.
Kpurepnii CoaliBuxa | 1. JIaHHBII KPUTEPUI OCHOBBIBAETCS HA IIPUHIIUIIE
Kputepuii I'ypBuna MaKCHUMAaJIbHOTO ITIECCUMU3MA, T.€. Ha IIPEIIOI0KEHNUHN, YTO
Kpurepuii Jlannaca CKOpee BCETo MPOU30HAET Hanboee XyIIuii BApUAHT Pa3BUTH
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https://ru.wikipedia.org/wiki/ERP
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I'. Kpurepuii Banbna

CUTYallUd U PUCK HAUXY/ILIEro BapuaHTa HAJ0 CBECTH K
MHHUMYMY. Jlamiac.

2. OcHOBaH Ha NPEANON0KEHNH, YTO KaXKIbI BAPUAHT
Pa3BUTHA CUTyallUl PABHOBEPOSITCH.
3. CaMblil yHUBEpCalbHbI KPUTEPHI, KOTOPBIN MO3BOJISIET

YIOPABIIATH CTENEHbIO onTuMu3Ma-neccumusma JIIIP. Beogurcs
HEKOTOpbI k03 dUIMEeHT o,  KOTOpBIi  Ha3bIBaeTCs
K03 HUIIMEHTOM JA0BEepHUs WK KO3(PPUIIUSHTOB ONTUMHU3MA.

4. B cooTBeTcTBHH C 3THUM KpUTEpUeM, eclu TpeOyercs B
JOOBIX YCIOBUAX M30€KaTh OOJIBLIOTO PUCKA, TO ONTHUMAIbHBIM
OyleT TO pelieHue, JUisi KOTOPOTo PUCK, MAKCHUMAIbHBIA TpU
pPa3IMYHBIX BapUAHTaX YCIOBUM, OKAXETCS MHHUMAJIbHBIM.
Kpurepuii mMuHMMakcHoro pucka. IIpu ero ucnosb3oBanuu
o0OecrieunBaeTcss HauUMEHbIIEe 3HAYEHHE  MaKCUMAaJIbHOMN
BEJIMYMHBI PUCKA.

9. IlpounTaiiTe TEeKCT M YCTAHOBUTE MNOCIAEI0BATEJBHOCTh. M 3aNMUIINTE APryMEHTHI,
odocHoBbIBawIIHe BbIGOp oTBeTOB (ITK-5.2)

B kakoii  ouepénHocTH

MIPOrpaMMHUPOBaHUS?

BBIMIOJTHSIOTCST  pabOTBl  TpU  peIIeHWH 3a1ad  JIMHEHHOTO

A. IlpuHATHE ONTUMAIBHOIO PEUICHUS — PEUICHUE IPUHUMAET TOT YEJI0BEK, KOTOPBIN
JIOJDKEH OTBEYATh 3a PE3YNbTaThl IIPUHATOIO PEILICHUS;

ROoww

Br16op 1 mocTanoBka 3agayu;

Pemrenne 3agaun B CIIIIP;

CocrapieHHe MaTeMaTH4eCKOl MOJIEIIN;

AHanu3. Buapl aHanuza: aHaJiu3 pelleHusl; aHaJIU3 YCTOMYMBOCTH; aHAIU3 MIPEIEIIOB;

10. ITpouuTraiite TekcT U ycranosure coorBercreue (IK-5.2)
Br16epute OTHOLIEHUS MEKIY CUCTEMOM yIpaBieHHsI OM3HEC-TIPOLIECCaMU U COOTBETCTBYIOIIEH

ell HoTaluen:

A. meTon GpyHKIIMOHATEHOTO MOJIEIIUPOBAHHS, 1. BPMN;

b. meron MonenupoBaHMsI IPOLIECCOB; 2. SADT/IDEFO;

B. MonenupoBaHH€e OTOKOB JJAaHHBIX; 3. DFD:;

I'. mMopenupoBaHUs OTOKOB padoT; 4. |IDEFS;

JI. MonenupoBaHuWe KH3HEHHOTO IMKiIa OuW3Hec- 5. UML.
MPOLIECCOB.

11. MpouwnTaiiTe TEKCT U 3anMIIATE Pa3BEPHYTHIN 06ocHoBaHHBbII oTBeT (ITK-5.2)
Kakast MmeTogo10rus npeTeH1yer Ha pa3paboTKy €IMHONW HOTAIlMM U €JUHON METOA0JIOTUU
omucaHusi OM3HEC-TIPOIECCOB?

12. ITpouyuTaiiTe TEKCT M 3aNUIIUTE PAa3BEPHYTHII 000cHoBaHHbIi oTBeT ([1K-5.2)

B 4ém 3akmrouaeTcs OCHOBHAS LE€JIb XPAHWIIMII TaHHBIX ?

13. IlpounTaiiTe TEKCT, BbIOepUTe NPABHJIbHBII OTBET M 3aNMIINTE APTYMEHTHI, 000CHOBBI-

Barwoume Boioop orBera ([1K-5.2)

Kakwue pemienns Ha3bIBalOTCS ONTUMAIbHBIMU?
A. peuieHus, o TeM WM UHBIM NPU3HAKAM MPEANOYTUTENbHBIE ITepel APYTUMU;
b. panmonanbHbIE pELICHHUS;
B. Bce comacoBaHHBIE PELLICHNUS;
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I'. Bce yTBepkKIEHHbBIC PELICHUS;

J. Bce BhIlIICHA3BaHHBIC.

11

14. IlpounTaiiTe TEKCT M 3aNMINKTE PA3BEPHYTHII 060cHoBanHbIii oTBeT (ITK-5.2)

(O3HaKOMBTECH C IIpUMEPOM IMMOCTPOCHUA SKOHOMHUKO — MaTeMaTH4eCKOM MOACINU IJIsA PpCIICHUA 3aJa4u

00 HCIIONB30BaHMM pecypcoB. Haliure ommoOKy B pacCykI€HUSIX U UCIIPABBTE UX.

J11st U3rOTOBIEHUS IBYX BUAOB MPOAYKIHMH P; 1 P, MCTIONB3YIOT YEThIpEe BUIIA PECYPCOB S1, Sy, S3, U Sy
3amackl pecypcoB, YHCIIO €IUHUL] pECYPCOB, 3aTPAaYNBAEMBIX Ha U3TOTOBJIEHHUE EANHUIIBI IPOTYKIUH,

npuBencHs! B Tabmure 1.1

Tabnuya 1.1
Buo pecypca 3anac pecypca Hucno equHUL pecypcoB, 3aTPavyrBaEMbIX
Ha U3TOTOBJICHUE EMHUIIBI TPOYKITUU

Pl PZ
S1 18 1 3
S2 e | - 1
S2 5 2 1
S4 21 3 ——

[TpuObLTE, MOMy9aeMasi OT €IUHHUIIBI TPOAYKIMH Py 1 Py, — COOTBETCTBEHHO 2 1 3 pyo.

Heo6xonumo cocTaBuTh TaKoW IUIaH IPOU3BOJCTBA MPOLYKINH, IIPU KOTOPOM IIPUOBLIb OT €€ PeaIn3aliu

OyZeT MakCHMaJTbHOM.
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Homep 3ananus
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3.2. Ki11044 K KOHTPOJIbHBIM 321aHUAM

Bepnpiii orBeT

1 B
HccrenoBanue onepauii BO3MOXHO TOJIBKO B CIIydae UMEIOIIETrOCs
MaTeMaTHUYeCKOTO armapara

2 A1B3C2

3 BBA

4 A2B3B4I'1

4 B ocHoBe X/ JIexuT ues pa3ieiaeHus JaHHBIX Ha JIBE TPYIIIBI: HCIIOIb3yEeMbIC JUIS
orepaTuBHON 00pabOTKYU M UCIIOJIb3YeMBbIe JIJISl PEIICHUS 3a1a4 aHaIu3a.

6 il
Busyanu3arusi cauuraeTcsi MaKCUMaibHO 3(p()EeKTUBHOI, €CITM OHA IOCTATOYHO
MIOJTHO OTPaXkaeT TCHACHIINH, 3aKOHOMEPHOCTH | ITOBE/ICHHUE B JAHHBIX.

7 ABD
ButpuHa 1aHHBIX COACPKHUT TOJBKO TEMAaTHYSCKH O0beIMHEHHBIC TaHHbIC,
OpPUEHTUPOBAHHBIC HA KOHESYHOTO IOJIL30BAaTElIs, OHA IO CYTH SBISETCS
YIPOLIEHHBIM BAPHAHTOM XPAHWJIMIIA JAHHBIX TIOATOMY 00JIa/IaeT TOIBKO
YKa3aHHBIMH JJOCTOMHCTBAMH.

8 A4B2B3T'4

9 BBJI'AE

10 A3B1B3

11 Cozmanne UML cramo mOmBITKOM 3aMEHHUTH BCE OCTAJbHBIE OOBEKTHBIE

napagurMbl M BbIpa0OTaTh yHU(UIMPOBAHHBIM METOA MOCTPOEHUs Ou3Hec-
mozeneil. OgHako [uid OU3HEC-aHAJUTHKOB JAHHBIM IOAXOM JTOCTATOYHO CIJIOKEH,
TaKk Kak TpeOyeT OTKa3a OT XOpOLIO H3BECTHBIX U MNPUBBIUHBIX MPOLETYPHBIX
MOJXOJ0B Ul Tepexoja K 00beKTHO-OpUEHTUPOBAaHHOMY MblluieHHt0. Hecmotps
Ha TO, 4ro wmeron UML mnpuHamiexur K MEepBOMY IOKOJEHHIO CpEACTB
MOJICIUPOBAHUSI, OH AKTMBHO HPHUMEHSIETCS IPH MOAEIUPOBAHUU >KU3HEHHOI'O
IIUKJIa OM3HEC-NIPOLECCOB, @ UMEHHO Ul CO3/1aHUs (PYHKIMOHAJIBHBIX MOJENeH,
KOTOpBbIE TI0 CBOEH CYTH SIBJISIOTCS CTPYKTYPUPOBAHHBIM OTOOpakeHHEM (PyHKIIUH,
NPOM3BOJCTBEHHONW CHCTEMBl WM Cpelbl, a Takke HHPOpPMalUM U OOBEKTOB,
CBSI3BIBAIOLIUX ATH (PYHKIUU.

12

OcHOBHas 11e€7b XPAHWINIL JaHHBIX — ONPEAETUTh TPeOOBAaHUS K JaHHBIM,
noMeniaeMbiM B X/I, oOmme npuHIMNOBI U 3Tanbl noctpoeHust X/, oCHOBHbIE
UCTOYHHUKH JTAaHHBIX, 1aTh PEKOMEHJAILMHU 110 PEIICHUIO MOTEHIMAIbHBIX MpoliieM,
BO3HMKAIOIIMX TIPHU BBIFPY3KE, OYMCTKE, COIVIACOBAaHWUHM, TPAHCIOPTUPOBKE U
3arpy3ke JaHHBbIX, UHTErpalds B OJHOM MECT€ JIOTMYECKOIO IPEACTaBICHUS
JTaHHBIX, COMIEPKAIINUXCS B pa3HOTUITHBIX B/I.

13

A

KoHnenuuss  onTUManpbHOTO  pEIIEHHsS  CBSI3aHA  C TEOPUEH  NPUHATUSA
peleHuii u Teopueil  uccrnenoBanus omnepauui. OHa mpeanonaraeT  BBIOOD
HauOosee MPEeANOYTUTENPHOIO BapHaHTa M3 BCEX CYIIECTBYIOUIUX, MPH ITOM
MepOoH MPeaNoYTeHNs OOBIYHO BBICTYIAET MOKa3aTellb KauecTBa.
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13

14

CocraBuM O9KOHOMUKO-MAaTCMATHYCCKYIO MOACIIb 3a/1a4U.

O003HAYUM X1, Xp — YHCIIO STUHUI] POIYKIIMH COOTBETCTBCHHO Py U P,, 3ariaHupoO-
BaHHBIX K POU3BOJACTBY. s ux usrororyenus (cM. Tadn. 1.1) morpedyercs (1%x; +3*
Xp) eamHUI] pecypea Sy, (2x1 + 3x,) emaunut pecypea Sy, (1 *x,) eaunuil pecypca Sz u
3* x; equnUL pecypcea Sy Tak kak nmoTpediaeHue pecypcoB Sy, Sy, S3u SyHE T0MKHO Tpe-
BBIIIATh MX 3aM1aCOB, COOTBETCTBEHHO 18, 16, 5 1 21 enuHUIIBI, TO CBA3b MEXKIy TOTpebIIe-
HHEM PECYPCOB M MX 3alacaMH BBIPA3UTCS CUCTEMON HEPABEHCTB:

x1+3x,<16

2x1 +x,<18 (1.1)
X255

3x; <21

IIo CMBICITY 3ala4yU IICPEMCHHBIC

x120,%x; >0. (12)

Cymmaphas npuosuis F coctaBuT 2x; py0. OT peanu3anuu npoayKuu Py u 3x; pyo.
"~ OT peanu3auuu NpoayKuuu Py, T.€.

F= 3%y, + 2% (1.3)

Hrtak, 5KOHOMUKO-MaTeMaTH4eCKasi MOJCIb 3a/1a4u: HALMU MaKoll NAAH 6bINYCKA NPO-
oykyuu X = (x1, x7), yoosremsopsiowuii cucmeme (1.1) u ycrosuro (1.2), npu komopom
Pynryus (1.3) npunumaem makcumanvroe 3nauenue.

IIkana u KPUTEPUH ONCHKHU TEKYLICT0 TECTUPOBAHUS

Yuci10 npaBUIbHBIX OTBETOB Ounenka

90-100% mpaBUIBHBIX OTBETOB OreHKa «OTIUIHOY

70-89% TmpaBHIILHBIX OTBETOB Or1eHKa «XOPOTIIIO»

50-69% mpaBUIBHBIX OTBETOB OueHka «ya0BJIETBOPUTEIBHOY

Menee 50% IMMPpaBUJIBHBIX OTBETOB OI_ICHKa «HCYHOBJICTBOPHUTCIBHO»

3.3. IlepeveHn TeM /1Jisi MPOBEPKH 00pa30BaTeIbHBIX Pe3yJIbTATOB HA 3HAHUS

1)
2)
3)
4)
5)
6)
7)
8)
9)

(BOIPOCHI K IK3aMeHY)

Harb nonsiTHe, uTo Takoe uccienoBanus oneparnuii (MCO)

OCHOBHbIE TOHATHUS U IPUHIIUIIBI KCCIIEIOBAHMS ONlepalui

Metonpbl €CTeCTBEHHOHAYYHBIX AUCIUILINH, ucnoiab3yeMbie B 1CO.

UYto Takoe MareMaTu4eCKOe MOACIIMPOBAHUE

Maremarnueckuii annapar 1 MHCTpyMEHTAJIbHBIE CpeicTBa, TpuMeHsieMble B UCO
[TporpamMmmupyembie TPOOIEMbI B SKOHOMHUKE

OCHOBHBIE HaIlPaBJIECHUS MAaTEMaTUYECKOTO MPOrPAMMHUPOBAHHS.

YcnoBHast onTUMU3ALKS U aHAJIU3 pe3ynbrara.

®yuk1ua Jlarpanxka v 3a1a4a HETMHEWMHOTO TPOrPaMMHUPOBAHUS

10) DxBuBaneHTHBIE (POPMBI 1 OCHOBHBIE CBOICTBA 33aJa4H JIMHEHHOTO MPOrPaMMHUPOBAHHSI

11) T'eomeTpuyeCKHii CMBICT 3aa491 JIMHSHHOTO MPOrPAMMHUPOBAHHSI

12) CuMIUIEKCHBII METO/] peIlIeHNsI 3a/1a4¥ JIMHEHHOTO POrpaMMUPOBAHUSI.

13) Maremariueckuii anmapar ¥ HHCTPYMEHTAIIbHbIE CPEACTBA JIMHEHHOTO MPOrpaMMHUPOBAHHUS
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14) Knaccugukanus 1 npuMepbl SJKOHOMUUECKUX TPOOIeM, IPUBOISAIINX K TPEOOBAHUIO LENI0-
YHCIICHHOCTH 3324

15) KomOuHaTOpHBIE METO/IBI B JUCKPETHOM IPOrPAaMMHUPOBAHUH.

16) INpunun ontumansHoctu P. bennvana

17) OcHOBHBIE 3TaIbl METO/IA TUHAMHYCCKOTO ITPOrPaMMHUPOBAHUSI.

18) IpuBecTH MpUMEpHI PEIICHHSI TUITOBBIX 3a/1a4 KCCIICAOBAHMS OIIepaluii METOIOM THHAMHUYE-
CKOT'O NPOTPaMMHPOBAHUS

19) MozenupoBaHue MPOIECCOB 00CTYKMBAaHHSI KaK MAPKOBCKHX MPOIECCOB

20) [TporpammHbIe cpeacTBa 00pabOTKHU, aHaIM3a U crucTeMaru3aiuu napopmanuu 8 TMO

21) Knaccudukaius Moeneii ypasjieHHs 3ariacaMu

22) JleTepMUHUPOBAaHHBIC ONITUMHU3AIMOHHBIC 33/1a4H.

23) ViipaBiieHue 3amacaMu B YCIOBHUSIX HEONPEICICHHOCTH.

24) TeopeTHUYECKHE HMCCIICIOBAHUS

25) Penrenue 3ama4 TuHEHOTO porpammupoBanus B Excel

26) Hancrpoiika «Ilouck pemenusi» B Excel
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