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1. HEJIN U 3AJJAYUA JUCIHHAITIJINHBI
1.1 Ieau AMCHUIIHHBI

L[eJ'IB HU3YyUCHUA IUCHHUIIIIMHBI COCTOHUT B OCBOCHHH MCTOAUK MATCMATHUYC-
CKOM q)OpMaJII/IBaHHI/I N pCHICHUA OIITUMHN3AIIMOHHBIX 3a1a4, BOSHUKAIOIIUX IIPpU KPpHU-
TCPHUAJIbBHOM OICHHBAHHWU OJSKCIICPUMCHTAJIIBHBIX HOAHHBIX B ABTOMATHU3HUPOBAHHBIX
CHUCTCMaAX.

1.2 3agaum ocBOCHHUA AUCHMIIIMHBI

3aa4yn OCBOCHHMSI TUCLUILTUHBI COCTOSIT B CJIEYIOLIEM:

- chopmupoBaTh crienMaIbHBIC 3HAHUS, CBS3aHHBIE C (hOpMATU3AINMEH OMNTH-
MM3ALMOHHBIX 33124, BO3HUKAIOUIMX IIPU KPUTEPUAIIBHOM OLICHUBAHUU JKCIIEPUMEH-
TJIbHBIX TAHHBIX B aBTOMAaTU3UPOBAHHBIX CUCTEMAX;

- copMUpOBaATh YMEHHS BHIOMPATh METObI PEHICHUS ONTUMHU3AIMOHHBIX 3a-
Jlad, BO3HUKAIOUIMX [PU KPUTEPUATBHOM OLICHUBAHUU SKCIIEPUMEHTAIBHBIX JTaHHBIX
B ABTOMATU3UPOBAaHHBIX CUCTEMAX;

- chopMupoOBaTh HaBBIKK BHIOOPA MPOTPAMMHBIX CPEACTB JIJISl PEIICHUS OINTH-
MM3ALUOHHBIX 33724, BO3HUKAIOUIMX IIPU KPUTEPUAIIBHOM OLICHUBAHUU 3KCIIEPUMEH-
TAJIbHBIX TAHHBIX B aBTOMAaTU3UPOBAHHBIX CUCTEMAX.

2. MECTO JUCIUIIVIMHBI B CTPYKTYPE OIIOII

JucrummHa  «KpuTtepuanbHOe OIEHUBAHHUE SKCIICPUMEHTAIBHBIX JaHHBIX B
aBTOMATU3UPOBAHHBIX CHCTEMax» OTHOCHTCS K JWCIHWIUIMHAM BapUaTUBHOW YacCTH,
JTUCITUTUINHBI 110 BBIOOPY Osioka b.1 yueOHorO 11ana.

3. TEPEYEHbD INIAHUPYEMBIX PE3YJIHbTATOB OBYYEHUS MO
TV CIUTIIAHE

[Ipouecc n3yuenus aqucuumimHel «KputepuaabHoe OlleHUBaHHUE SKCIIEPUMEH-
TaJbHBIX JAHHBIX B aBTOMATU3MPOBAHHBIX CHCTEMax» HaIlpaBlIeH Ha (popMHpoOBaHHE
CHEAYIOINX KOMIETEHIINH:

OIIK-1 - BnajgeHWeM METOAOJOTHMEN TEOPETUUYECKUX U IKCHEPUMEHTATbHBIX
uccle0BaHuil B 00s1acTu MpohecCUOHAIBHOM NESITEIbHOCTH;

OIIK-5 - cnocoOHOCThIO 0OBEKTUBHO OLIEHUBATH PE3YyJIbTaThl UCCIEIOBAHUN U
pa3paboTOK, BBHIMTOJHEHHBIX APYTUMHU CHEIHAIMCTAMHU M B JAPYTUX HAYYHBIX YUpPEK-
JCHUSX;

[1K-2 - cnocoOHOCTBIO OCYIIECTBISATH BHIOOP YMCIEHHBIX METOJOB PEIICHHUS
ONTUMHU3ALMOHHBIX 33a]a4 B paMKax pa3paOOTKH HCCIETyeMbIX OOBEKTOB U CHUCTEM
UX yIpaBleHUS,



[1K-3 - rOTOBHOCTBIO peau30BaTh MAaTEMATUIECKHUE U AITOPUTMUYECKHUE MO-
nen 0ObEKTOB HCCIEAOBAHHUS U CUCTEM YIPaBICHUS MUMH B BUJE NMPOTPAMMHBIX
KOMITOHEHT M 0a3 TaHHBIX.

Komnerenuus Pe3yabTaThl 00y4YeHHUs1, XapaKTepU3yoLue
c(hopMHPOBAHHOCTH KOMIIETEHIIMHU

OIIK-1 3HATh

- METOAMKY MaTeMaTH4eCKol (hopmanm3anuu 3aaad KpUTe-
PHATBHOTO OIEHUBAHMS KCIIEPUMEHTAIBHBIX JTAHHBIX
YMETh

- BBIOMPATh METOABI MAaTEMATHICCKON (popMamm3anum 3amad
KPUTEPUATHHOTO OIICHUBAHUS SKCIIEPUMEHTAIBHBIX JTAHHBIX
BJIQJICTh

- CIOCOOHOCTBIO pa3pabaThiBaTh aJeKBAaTHHIC MaTeMaTHYe-
CKHE€ MOJENH JUIsS 3a7ad KPUTESPHAILHOTO OIICHUBAHUS JKC-
MIEPUMEHTAIBHBIX TAHHBIX

OIIK-5 3HaTh

- KPUTEpUHU OIICHKH PE3yIbTaTOB MCCIICIOBAaHUN U pa3pabdo-
TOK

YMETh

- MPUMCHSATh MAaTEMaTHYECKHUE U CTAaTUCTHYCCKUE KPUTEPHUH
JUTs1 00pabOTKM SKCIEPUMEHTAIBHBIX TAHHBIX

BJIQJICTh

- METOJMKAMHU OIICHKH Pe3yJbTAaTOB MCCIIEOBAaHUN U pa3pa-
00TOK

1K-2 3HATh METOJMKY BHIOOpA METOOB PEIICHUS ONITUMHU3AIIHOH-
HBIX 3aJ1a4y, BO3HHUKAIOIINX TPHU KPUTECPHUAITBHOM OIICHUBA-
HUW DSKCIEPUMEHTAIBHBIX JaHHBIX TPH MaTEMaTHYCCKOM
MOJICTUPOBAHUHT

YMETh BBIOMPATh METOABI PEIICHHS ONTUMH3AIMOHHBIX 3a-
nadq

BIIAJICTh METOJUKON MPUMEHEHHS] METOJOB PEIICHHS ONTHU-
MU3AIIMOHHBIX 3314

11K-3 3HaTh (DYHKITMOHAJIbHOE Ha3HAYEHUE COBPEMEHHBIX MAKETOB
porpamm Jijist 00pabOTKU IKCIIEPUMEHTAIBHBIX JAHHBIX
YMETh BBIOMpATh COBPEMEHHBIC MAKEThl MPOTpaMM It 00-
pabOTKM SKCIIEPUMEHTAIBHBIX JTAHHBIX

BJIAJICTh HaBBIKAMHU OOpPaOOTKH SKCIEPUMEHTAIBHBIX JaH-
HBIX C WCIOJB30BAaHUEM COBPEMEHHOTO IPOTPaAaMMHOTO
oOecrieueHus

4. OBBEM JIUCIHHUIIJINHBI
OO6mrast TpyI0eMKOCTh TUCIUIUINHBI «KpuTepuanbHOe OIEHUBAHUE JKCIIEPU-
MEHTAJbHBIX JAHHBIX B aBTOMATH3UPOBAHHBIX CHUCTEMAaxX» COCTABISCT 3 3a4ETHBIX
€IMHUIIBI.



Pacrnipenenenue Tpy10€MKOCTH JUCLUIUIMHBI 110 BUAAM 3aHATHH.

Ounasi popma o0yueHHsI

Bug yueGHo#t paboThI

Bcero
4acoB 5

CemecTpsl

AyauTOpHBIE 3aHATHSA (BCEro)

10

10

B TtoMm uuncie:

Jlexnuu, 10
B TOM 4YHCIIe B (hOpME MPAKTUIESCKOM MOT0- 4
TOBKH

10

[TpakTueckue 3ausarus (113)

CamocrosiTeibHas padora

98

98

Pedepar (ectsh, HET)

HCT

Bun nmpomexxyTouHOM aTTecTaluu (3a4er, 3a-
YeT C OLICHKOM, YK3aMEH)

3a4€T

OO6m1ast TpPyJ10€EMKOCTh

gac

108

3ad4. eI.

5. COJEPKAHWE JWUCHUILIAHBI (MOIYJIST)

5.1

CTH 110 BUAaM 3aHATHH

o4yHasi popma 00ydeHust

Conep:xkaHue pa3aesioB JUCHUILUINHBI U pacnpeaeieHue TPYAOeMKO-

No HaumenoBanue TeMbl Conepxanue pasnena Jlexny Ipak | Jlab. | CPC Bcero,
/1 3aH. 3aH. Jac
1 OpraHuzanys TEOpEeTH- OOmue moaxoAbl K OpTaHU3aluN TEOPETH-
YECKUX W IKCIEPUMEH- | YECKHX M SKCIEPHMEHTAIBHBIX HCCIIEIOBAHMIT
TaJIbHBIX UCCIIEI0BAHUI MeTomonorusi TEOPeTUUECKUX W 3KCIEpH- 2 24 26
MEHTAJIBHBIX MCCIICJOBaHUN B 00JIACTH aBTOMa-
THU3alUM W YNPABICHHUS TEXHOJIOTHYECKUMH
IIpoLieCCaMH U MPOM3BOJICTBAMHU
2 Maremarnueckas ¢op- Metonsl MaTeMaTH4YecKOi (opMann3aiuu
Malu3alys 3amad KpH- | MCCIEAYeMBIX OOBEKTOB M CHCTEM IIpU KpHTe-
TEpHANBEHOTO OIIEHWBA- | PUATBHOM OIECHHUBAHHM OSKCIIEPUMEHTAIBHBIX
HUS OKCIEPHMEHTalb- | JAHHBIX 2 24 26
HBIX JaHHBIX B aBTOMa-
TU3MPOBAHHBIX  CHCTe-
Max
3 Mertoapl pemeHust oI- CrnenyanbHble 3aa4u JINHEHHOTO Mporpam-
TUMU3AIMOHHBIX 3aJa4, | MHpoBaHWsA. TpaHcnoprTHas 3aga4a. llemouwc-
BO3HUKAIOMINX Ipu | JeHHbIE 3aJa4d JHHEHHOTO IIPOTrpaMMHpOBa-
KPUTEPHAILHOM OIIEHH- | HUs. 33/1a4 apaMeTpUIecKoil ONTHMH3AIHN. 4 26 30
BaHUH JKCTIepUMEH- Pemenne 3amad HeNMMHEHHOTO HpPOrpaMMHU-
TalbHBIX  JaHHBIX B | poBaHus. Meron MHoxuTenei Jlarpanxa. 3a-
ABTOMATU3UPOBAHHBIX Ja4y BBIITYKJIOTO NIPOTrpaMMUPOBAaHUA. Pemienue
CHCTEMAX 3amay c cenapabeabHbIMU (HYHKIHSIMA
OmeHka  pe3ysbTaToOB MeTouKH OLCHKH Pe3yIbTaTOB HCCIEN0Ba-
HCCIIEIOBaHNSL U pa3pa- | HUil U pa3paboToK 2 24 26
60TOK CoBpeMeHHbIe MaKeTsl IPOrpaMM It 00pa-
0OTKHU SKCIIEpPUMEHTAIBHBIX JAHHBIX
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KonTpoab | 3auer

Hroro | 10 98 108

[IpakTHyeckass MOATOTOBKA MPU OCBOCHUM JUCHHUIUIMHBI MPOBOAUTCS IyTEM
HEIMOCPEJICTBEHHOTO BBITIOJIHEHHUSI OOYYaIOIIMMUCS OTIEIBHBIX 3JEMEHTOB padoT,
CBSI3aHHBIX C Oyayuied npodeccuoHaIbHOM NeATeIbHOCThIO, CIIOCOOCTBYIOMIMX (hop-
MHUPOBAHUIO, 3aKPEIUICHUIO U PA3BUTHUIO MPAKTUYECKUX HABBIKOB U KOMIETEHIUH 110
npoQHIII0 COOTBETCTBYIONIEH 00pa30BaTeIbHOM MPOrpaMMBbl Ha JIEKIIMOHHBIX 3aHSATH-
AX.

Ne /i [lepedeHb BBIMOIHAEMBIX 00yUaIOIIUMCS dopmupyemsble Ipo-
OTJICIbHBIX 3JIEMEHTOB PaldOT, CBA3AHHBIX C 0Y- (beccruoHaabHBIE KOMIIE-
Oymiei mpogeccuoHanbHON TEHIUU
JIEATEIbHOCTBIO
1 Peanu3oBaTh MaTeMaTH4ecKylo (opMaTu3aIuio [1K-2

3a/ladi KpUTCPpHUAJIbHOI'O OLOCHHBAHUA OSKCIICPH-
MCHTAJIbHBIX OAaHHBIX B paMKax o0JracTu uccie-
JOBaHUA

6. IMPUMEPHAS TEMATUKA PE®EPATOB
B cooTBeTcTBUU ¢ yUeOHBIM IIJIAHOM OCBOCHHUE JUCIUIUIMHBI HE TIPEAyCMAaTpHU-
BaeT BHITIOJIHEHHE pedepara.

7. OHEHOYHbIE MATEPHUAJIbL JI51 IPOBEJAEHUSI IIPOMEZKY -
TOYHOU ATTECTALIMHU OBYYAIOIIINXCA 11O JUCIIUITJIMHE

7.1 Onucanue mokasartejieii U KpUTepHeB OIEHUBAHUS KOMIETEHIUIt
HA Pa3JIMYHBIX 3Tanax ux (opMUPOBAHUSA, ONTUCAHUE KA OLleHUBAHUS

7.1.1 Jranm Tekyumero KOHTPOJIA

Pe3ynbTaThl TEKYyLIETO KOHTPOJISI 3HAHUA U MEKCECCUOHHOM aTTeCTaluu Olle-
HUBAKOTCA MO CIEAYIOIIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH.

Komnerenuus | Pesyabrarer obyyenns, xa- Kpurepuu ATTecTOBaH He aTTecToBan
paKTepmyloume OHeHHBaH“ﬂ
c¢(hopMHPOBAHHOCTH KOMITE-
TEeHIHUH
OIlK-1 3HATh 0030p TeopeTHUecKuX cBe- | BrimonHeHwe 3ana- | BemonHeHwe 3aa-

IeHuil B o0nactu uccienosa- | Hug Ha 60-100 % Hus Meree 60 %

HUA

- METOAUKY MaTeéMaTu4dec-
ckoii hopmanuzanuuy 3ama4d
KPUTEPHAIHHOTO OLICHHBA-
HUA OKCICPUMEHTAJIBHBIX

JIaHHBIX
YMETH Pewenne crangapTHBIX Brinonnenue Hesbinonnenue
- BBHIOMpATh METOABI Ma- | NMPAKTHYECKHX 3a]ad MHIUBUAYAJIBHOIO | MHIUBUIYaJIbHO-
TEeMaTHYeCKOH (opmaiu- IIPaKTUYECKOI O IO IIPAKTUYECKO-
3alMA  3a7a4 KpUTEpU- 3a7aHusl B 00J1acTH | TO 3a/aHus B 00-
aJIbHOI'O OLICHUBAHMUS HCCIIEI0OBaHMs JIACTH UCCIIENIO-

OKCIICPUMCHTAJIbHBIX

BaHUA




JaHHBIX

BJIaIeTh Pemenve npukiaHbIx Brinonnenue Hesbinonnenue
- CIIOCOOHOCTBIO paspa- | 3agay B 00JIaCTH HCCIIENO- WHJIMBHYJIbHON WHIIUBHyaIbHON
OaTbIBaTh  aJCKBATHBIC | BaHUS NIPUKJIAIHON 3a/la- | MPUKIJIAJHON 3a-
MaTeMaTHYeCKHe MOJIEIH 4H B 00J1aCTH UC- Jlau¥l B 00J1acTh
JUIL 3a1ad  KpUTEpHalb- CII/IOBaHUS UCCIeOBaHMS
HOTO OLICHWBAaHHUS DKCIIe-
PUMEHTAJIBHBIX JaHHBIX
OIIK-5 3HATh 0030p TeopeTHIECKUX Brmonaenue 3a- Brmonaenne
- KPUTEpPHH OIEHKH pe- | CBeleHHil B oOmactu uccie- | mamms Ha 60-100 % | 3amanus menee 60
3yJIbTaTOB WCCIEIOBAaHUH | JTOBAHUS %
1 pa3paboToOK
YMETb Pewenne crangapTHBIX Brinonnenue Hesbinonnenue
- TPUMEHITHh MaTeMaTH- | MPAKTHYECKHUX 3a7ad WHIUBHIYAJIBHOTO | WHIUBHIYaJbHO-
YEeCKHe U CTaTUCTHYe- MPaKTHIECKOTO T'O MMPAKTHYECKO-
CKHE KpHUTepuu i 00- 3a7aHusl B 00J1aCTH | IO 3a/aHus B 00-
pabOTKH  IKCIIEPUMEH- HCCIICI0BaHUSA JIACTH HCCIIeN0-
TaJIbHBIX JIAHHBIX BaHMs
BJIAZICTD Pemenue npuknaaHbeix Brinonnenue Hesbinomnnenue
- METOAMKaMH OLIEHKH | 3aJau B 00JIaCTH HCCIeo- WHIUBHYaIbHON WHIIMBHyaIbHON
pe3yJbTaTOB MCCIENOBA- | BaHMS NPUKJIAJHOM 3a7a- | MPUKIaJHOMU 3a-
HU 1 pa3paboToK 4M B 00J1aCTH UC- Jlau¥l B 00J1acTh
CJICIOBAHUS HCCIIEeJOBaHMS
IK-2 3HATh METOIWKY BEIOOpa 0030p TeopeTHIECKUX Brinonnenue 3a- Brinonnenue
METOZOB pEIICHUS ONTH- | CBeACHUI B o0xacTu uccie- | manms Ha 60-100 % | 3amanus menee 60
MH3aIHOHHBIX 3ajad, | JOBaHMSA %
BO3HUKAIOIIUX TPH KpPH-
TEpUAIHHOM OILICHUBAHUH
IKCTIEPUMEHTAIILHBIX
JAHHBIX TpH MaTeMaTH-
4eCKOM MOJETHPOBAHUH
YMETb BBIOMPATh METOJBI Pewrenue cranmapTHBIX Beinonnenue HeBbinonnenue
peLIeHUsl  ONTHMHU3AIM- | MPAKTHYECKHUX 3a]a4 WHIUBUIYAJIHOTO | WHIMBHIYaJIbHO-
OHHBIX 3a/1a4 NPaKTHYECKOTO T'O MPAaKTHYECKO-
3aJaHus B O0JIaCTH | IO 3aJaHus B 00-
HCCIeOBaHMS JIacTH UcCIeno-
BaHMS
BIIaIETh METOIUKON Pemmenne nmpukiaHbIX Brimonaenue Hesbimonnenne
NPUMEHEHUS ~ METOJOB | 3ajay B 00JIacTH HCCIIeN0- WHJIMBHyaJIbHON WHIUBHTyaJIbHON
pelIeHusT  ONTHMHU3AIM- | BaHUS NPUKJIAQIHON 3a/1a- | MPHUKIJIAJHOH 3a-
OHHBIX 33714 4M B 00J1aCTH HC- Jlagdl B 00J1acTu
CJICIOBAHUS HCCIeJOBaHHS
IK-3 3HaTh (PYHKIIMOHAIBHOE 0O0630p TeOpEeTUIECKUX Brinonnenue 3a- Brinonnenue
Ha3HauYeHHE COBpPEMEH- | CBejeHHM B oOnacTu uccne- | aanus Ha 60-100 % | 3amanus menee 60
HBIX [aKETOB IIPOrpamMM | JOBaHHs %
JUIst  00pabOTKU  JKCIe-
PHMEHTAJIBHBIX JIaHHBIX
yMETb BBIOMpAaTh COBpe- Pewenune crangapTHBIX Brinonnenue Hesbinonnenue
MEHHBIE IaKeThl IpPO- | MPAKTHYECKHUX 3a]a4 WHIUBUIYAIBHOTO | WHIMBHIYaJIbHO-
rpaMM Ui 00paOOTKH MPaKTHYECKOTO T'O MPAKTHYECKO-
9KCIIEPUMEHTAIBHBIX 3a7aHusl B 00J1acTH | TO 3a/aHus B 00-
JIaHHBIX HCCIeJOBaHMS JIacTH UCCIeNo-
BaHMs
BJIaZIeTh HaBBIKAMU 00- Pemenne npukiaHbIx Brimonnenue Hessinonnenne
pabOTKM  JKCIIEPUMEH- | 3a/1ad B 00JIaCTH HCCIIeno- WHJIMBHyJIbHON WHJIUBHTyJIbHON
TaJIbHBIX JAHHBIX C HC- | BaHUS NIPUKJIAIHON 3a/1a- | MPUKJIAJHON 3a-
MOJIF30BAHUEM  COBpE- 9H B 00JIACTH HC- Jladu B 00yacTu




MEHHOTO MPOrPaMMHOTO
obecrieueHus

CJICIOBaHUA

HUCCICOA0BAaHUA

7.1.2 JTan npoMe:KyTOYHOr0 KOHTPOJIS 3HAHUI

Pe3ynpTaThl MPOMEKYTOUHOIO KOHTPOJISl 3HAHUU OLIEHHBAIOTCA B O CEMECTpE

JUTSI OYHOM M 3a09HOM (hopM 00yUEHUS 1O JIBYXOAITLHOM CHCTEME:
«3AYTCHOY;
«HE 3aUTCHO.

Kommerenuust | Pesyabrarsl 00yueHns, xapakre- Kpurepuu 3ayreHo He 3auteHo
pu3yoLIHe OLEHUBAHUS
copMHPOBAHHOCTH KOMIIETEH M
OIIK-1 3HaTh Tect Brmonaenne Brmonaenue me-
- METOAWKY MaTeMaTHYeCKOU tecta Ha 70-100% nee 70%
dopmamm3anuu 3amad  KpUTEPH-
QIBHOTO OIICHWBAaHUS JKCIICPH-
MEHTAJbHBIX JAHHBIX
YMETb Pewenne cran- Brinonnenue Hesbinonnenue
- BEIOMpATh METOABI MaTeMaTH- | NAPTHBIX MPAKTH- | WHAWBUAYaIb- WHIWBUYaIIbHO-
yeckod (opManm3anmuy 3a4ad | YeCKHX 3amad HOTO TIPAaKTH4e- | TO MPAKTHIECKOTO
KpUTEpUAJIHLHOTO  OIICHUBAHUSA CKOT0 33J]aHHs B | 3aJaHus B 00Jac-
AKCIIEPUMEHTAIbHBIX TAHHBIX 00J1acTH UCCIIe- | TH UCCIICIOBAHHUS
JIOBaHMSI
BJIAZICTD Pewenue npu- Beinonnenue Hesbinomnuexnue
- CIIOCOOHOCTBIO pa3pabaThiBaTh | KJIAIAHBIX 337a4 B | WHAWBUAYalb- WHIUBUAYATbHON
aJilekBaTHbIe  MaTeMaTH4eckue | obJacTu uccie- HOU NpUKIaj- MPUKJIaTHOM 3a-
MOJIETH JIJIS 3a7]a4 KpUTEpUasb- | JOBaHUA HOM 3a/1a4¥ B Jla4d B 00JacTu
HOTO OLICHMBAHUS JKCIICPUMECH- o0iacTH uccie- | MCCIeIOBaHUS
TANBHBIX TAHHBIX JIOBaHUS
OIIK-5 3HaTh Tect Brinonnenue Brinonnenue me-
- KPHUTEpPHH OIICHKH pe3yIIbTa- Tecta Ha 70- uee 70%
TOB HCCIICJIOBaHUN H pa3pado- 100%
TOK
YMETb Pewenue cran- Brinonnenue Hesbinonnenue
- IPUMEHATh MaTeMaTUYEeCKHe U | JApTHBIX MPAaKTH- | UHIWBUIYalb- VHIMBUIYaTbHO-
CTAaTHUCTUYECKUE KPUTEPUU I | YECKUX 3a]adu HOTO MpaKTHU4e- | IO MPaKTUIECKOTO
00paboTKN  DKCIEPUMEHTAIb- CKOTO 3aJ]aHvsl B | 3aJaHusi B 00Jac-
HBIX JaHHBIX obnacTu uccie- | TH UCCIEOBAHUS
JIOBAHMSI
BJIAJZICTD Pewenue npu- Brinonnenue Hesbinonnenue
- METOJIMKaMH OILIEHKH pe3yJb- | KIQJHBIX 33/1a4 B | UHIWBUIyalb- WHIUBUAYATbHON
TATOB HCCJIEJOBaHUN W pa3pa- | oONacTw uccle- HOW IpUKJIIaI- MIPUKIIATHOM 3a-
00TOK JTIOBaHUS HOW 3a7]a4y¥l B Jla9d B 00NacTu
o0acTH uccie- | McCiIeTOBaHUS
JIOBaHUS
[K-2 3HaTh METOJUKY BEIOOpa METO- Tect Brinonnenue Brinonnenue me-
JIOB pELIEHHs ONTUMHU3aLMOH- Tecta Ha 70- Hee 70%
HBIX 3a]]a4, BO3HHUKAIOUIMX MPH 100%
KpUTEpUAJHbHOM  OICHUBAHUH
OKCIIEPUMEHTAIBHBIX  JaHHBIX
MpY MaTEeMaTUYECKOM MOJIEIH-
pOBaHHUU
YMETh BBIOMpATh METOIBI pe- Pewenue cran- Brinonnenue Hesbinonnenue
IIeHUs] ONMTHMH3AIMOHHBIX 3a- | JApTHBIX MPAaKTH- | WHIWBHUIYalb- WHIUBUIYaTbHO-
Jaq YECKHUX 3a/1a4y HOTO MpaKkTU4ye- | IO NPaKTUYECKOro
CKOT0 33aJ]aHWs B | 3aJaHuUs B 00Jac-
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o0JtacTu ucclie-

TH UCCJICO0BaHUs

JOBaHUA
BJIaACTh MeTO,HIdKOﬁ MMPUMCHC- Pemenne npu- Brimonnenue Hesrinonnenue
HUA METOAOB PCUHICHHA ONTUMMU- | KIIAAHBIX 3a1a4 B UHAWBUAYallb- I/IH[[HBH,HyaHLHOﬁ

3allMOHHBIX 3aJa4

obnacTu ucclie-

HOU IpUKJIaa-

MIPUKJIaTHOM 3a-

JIOBaHMS HOH 3aJa4u B Jlagd B 00sactu
00J1aCcTH UCClIe- | MCCIIENOBAHUS
JIOBaHHMS
MK-3 3HaTh (PYHKIIMOHAJIBFHOE HAa3HAa- Tect Brinonnenue Brinonnenue me-
YEHUE COBPEMEHHBIX IIaKETOB TecTa Ha 70- Hee 70%
mporpaMM Ui 00pabOTKH 3KC- 100%
MEPUMEHTAIBHBIX JaHHBIX
YMETh BBIOMPAaTh COBPEMEHHEIC Pewenue cran- Brinonnenue Hesbinonnenue
MaKeTsl NporpaMM Uil oOpa- | JapTHBIX NPaKTH- | MHIAMBUAYaJIb- WHIMBHIYaJIbHO-

0OTKH OKCIICPUMCHTAJIbHBIX | YCCKHUX 3aJay HOT'O MpaKTHU4C- ro MPaKTUYECKOro

JaHHBIX CKOro 3aJjaHvda B | 3aJlaHHs B obuac-
00JacTH uccie- TH UCCJICOOBAaHU
JOBaHUsA

BJIaACTh HaBBIKAMH O6pa6OTKI/I Pemenue npu- Brinonnenue HeBrinonnenue

OKCICPUMCHTAJIBHBIX JaHHBIX C | KIIAAHBIX 3a1a4 B UHIUBUAYAIb- I/IHI[I/IBI/I}I}’&HLHOﬁ

HCIOJIb30BAaHUCM COBPECMCHHOTI'O
NporpaMMHOTO obecrneueHus

o0acTy ucciie-
JIOBaHMS

HOH npuKnaj-
HOH 3a7a4u B
00J1aCTH Ucce-
JTIOBaHHS

MIPUKIAIHOM 3a-
a4y B o0J1acTH
HCCIIEJOBAHMS

7.2 IlpumepHbIii NMepevyeHb OLEHOYHBIX CPeACTB (THUMOBBIE KOHTPOJIb-
Hble 3a]aHUS WIH UHbIe MATEPHAJIbl, HCOOXOAUMBbIE VISl OLIEHKH 3HAHUI, yMe-
HHH, HABBIKOB M (UJIM) ONBITA AESITeJIbHOCTH)

7.2.1 IlpumepHbIii NepevyeHb 3aaHUI 1)1 NOATOTOBKH K TECTUPOBAHUIO

3amanue 1
VYkaxute HOMep MPaBUIHLHOTO OTBETA
... —9TO (hopMa CYyIIIECTBOBAHUS U PA3BUTHUS HAYKH.

1. MeTtoiMKa HayYHOTO UCCIIEIOBAHUS

2. Hayunoe uccnegoBanue

3. Metoaomorust HAyYHOTO HCCIIEIOBAHUS
OrtserT: 2
3amanue 2

VYkaxxute HOMep IpaBUIbHOTO OTBETA
OO6mIre BOmpoCkl HAYYHBIX UCCIIEIOBAHUM — ATO ...

1. TEOpHsi, METOAOJIOTHUS U METO/IbI

2. (hOpMBI, METOJIBI M CPEJICTBA TTO3HAHUS

3. (hOopMBI, METOJIBI U CPEJICTBA AJII COOTBETCTBYIOIIEH 00JIaCTH UCCIeI0OBAaHUS
Ortser: 1
3aganue 3

VYkakute HOMep MPaBUIBLHOIO OTBETA
IIpoueccel Hay4HBIX UCCIEOBAHUM — 3TO ...

1. TEOPUsI, METOAOJOT M Y METOIbI
2. (hOpMBI, METOJIBI M CPEJICTBA JII COOTBETCTBYIOIICH 00JIACTH HCCIIeTOBAHUS
3. (hopMBI, METO/IBI ¥ CPEJICTBA MIO3HAHUS

OtBerT: 3



3amanue 4
VYkaxute HOMep MPaBUIBLHOTO OTBETA
MetoiMka HayYHBIX UCCIIEI0BAaHUNA. DTO - ....

1. BBIOOpP KOHKPETHBIX (HOPM, METOJIOB U CPEACTB UCCIICTOBAHMS
2. (OopMBI, METOJIBI U CPEICTBA MIO3HAHUS
3. TEOPHsI, METOAOJIOTHSI U METOIbI

Ortser: 1

3amanue 5

YKaKuTe HOMEp MPaBUIBHOTO OTBETA
TexHonorus Hay4yHbIX UCCIAEAOBAHUM. ITO - .....
1. BBIOOP KOHKPETHBIX (DOPM, METOJIOB U CPEACTB UCCIICTOBAHMS
2. COBOKYITHOCTh 3HAHUHU O MPOIECCax HAYYHBIX UCCIACAOBAHUN U METOJIUKE MX
BBITTOJIHEHHMS
3. TEOPHsI, METOJIOJIOTHS M METO/IbI
Ortser: 2

3amganue 6
JlonmoaHuTe
. ONPEEIAIOT OOIIYI0 CTPYKTYPY TEOPETHYECKOTO MCCIECIOBAHUS U METOJIUKH PEIICHUS
IJIAaBHOM M BCTIOMOTATEJIBHOM 3a/1ad B COOTBETCTBUHU C Ha3BaHMEM TEMbl U TOCTABJICHHOW MpoOJIe-
MOM.
OtBeT: MeTouKN TEOPETUYECKUX UCCIIEA0BAHUM

3ananue 7
JlonoaHuTe
. — 9TO o0mas CTPyKTypa, MOCIEIOBATEIBHOCTh M TPUEMbI BBITOJHEHHUS JKCIIEPHMEH-

TaJbHBIX UCCIIEI0BAaHUN

OTtBeT: MeToauKu 3KCIIEpUMEHTANIbHBIX UCCIIEIOBAaHUM

3ananue 8

Jomnomaute

... MCCJIEIOBAHUS COCTOAT M3 TPEX ATAIOB: IJIAHUPOBAHHE, SKCIIEPUMEHT U aHanu3 (o0pa-
00TKa pe3yabTaToOB).

OtBeT: DKCIIEpUMEHTAIIBHBIE

3aganue 9

VYKkaxxute HOMep IPaBUIBHOIO OTBETA

B 3anaue TpeOyercs HaiTH MaKCUMyM UM MUHUMYM HEKOTOPOM JIMHEHHON QYyHKIIUH MTpH
YCIIOBHH, YTO €€ IIEPEMEHHBIE TPUHUMAIOT HEOTPHUILIATENIbHBIC 3HAYEHUS U YAOBIETBOPSIOT HEKOTO-
pO¥i cUCTEME JTMHENHBIX YPaBHEHUH UJIM HEPABEHCTB. JTO - ...

1. TpancnopTHas 3aiada
2. 3ajava napamMeTpu4ecKord ONTUMH3ALNH
3. 3aaya TUHEIHOTO MPOrPaMMHUPOBAHHUS
Ortser: 3
3ananue 10

VYKakuTe HOMEp NPaBUIIBLHOIO OTBETA

B 3amade TpeOyeTcst HaliTH ONTUMAJIBHBIN TIJIaH IMEPEBO30K HEKOTOPOTO OTHOPOIHOTO TPy3a
U3 M NYHKTOB OTNpaBieHus Ai, Ay, ..., Am B N MyHKTOB HazHaueHus By, By, ..., By. Ilpu sTom B
KayecTBE KPUTEPHsI ONTUMAJIbHOCTU OOBIYHO OepeTcst 100 MUHHMMAaIbHasi CTOMMOCTh MEPEBO30K
BCET0 Ipy3a, 1100 MUHUMAJILHOE BPEMs €ro JOCTaBKU. ITO - ....
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1 3aaya napaMeTpu4eCKO ONTUMHU3ALUU
2 TpancnopTHas 3a1aya
3. 3asaya JTMHEHHOrO MPOrpaMMHUPOBAHHUS
Ortger: 2
Samanue 11

VYKakuTe HoOMep MPaBUIIBHOIO OTBETA
... = 3TO 3KCTpeMaJbHas 3aJaya, IepeMEeHHbIE KOTOPO MPUHUMAIOT JIMILb LIEJTOYHCICHHbIE
3Ha4YeHUs, a PYHKIHS U OTPAaHUYCHUS SIBIISIOTCS TMHEHHBIMU.

1. LlenounciienHas 3a1a4a HEJTMHEHHOTO MPOTPaMMHUPOBAHUS
2. 3asiaya HETMHENHOrO MIPOrPaMMHUPOBAHMUS
3. LenouncienHas 3aa4a JMHSHHOTO MPOrPaMMHUPOBAHUS
OtBerT: 3
Samanue 12

Ykaxure HOMep MPaBUIBLHOIO OTBETA
... — 9TO DKCTpeMajbHas 3a/1a4a, B KOTOPOH KOA(PDUITUCHTHI IeJIEBON (QYHKIIMH W/WITH CBO-
0O0/IHbIE YICHBI CUCTEMbI OTPAaHUYCHUN JTUHEHHO 3aBUCAT OT TEPEMEHHOU {, M3MEHsIOIEeNCs B He-

KOTOpPOM HMHTCpPBAJIC.

1. 3aaya JTUHEIHOrO MPOrpaMMHUPOBAHHUS

2. 3ajaua napamMeTpUYeCcKoro NporpaMMUpOBaHHUS

3. 3amada HEMMHEWHOTO MPOTPAMMUPOBAHUS
Ortsert: 2

7.2.2 IlpuMepHBbIii NepevyeHb 3a1aHUil I pellleHUs CTAHAAPTHBIX 33124

3aganue 1
Jlana MaTemaThuecKas IoCTaHOBKA 3aJ1a4u:

n
F=chxj — extr
-1

>agx; <b;, (i=1k)
j=1

> ax; =b;, (k=k+1,m)
=1

910

1. OO6mas 3a7a4a TMHEHHOTO IPOrPaMMHUPOBAHUS

2. CranpmapTHas 3a/1a4a JMHEHHOTO MPOTPaMMHUPOBAHUS

3 OcHoBHast (kaHOHUYECKas ) 3a/1a4a JTMHEHHOTO MPOrpaMMHUPOBAHUS
OrtBer: 1
3amanue 2

VYkaxxute HOMep IPaBUIBLHOIO OTBETA
Jlana maTemMaTuyecKkas II0CTaHOBKA 3aa4M:

n
F=) c,x; > max
=1
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ax; <b, (i=1k)
j=1

X;>0(j=1L, L<n)

910 ...
1. OcHoBHasl (KaHOHMYECKAs) 3a/1a4a TMHEMHOIO0 IPOrpaMMUPOBaHUs
2. OOwas 3a/1a4a JIMHEHHOTr 0 IPOrpaMMHUPOBAHMS
3 CranpaprtHas 3aa4ya JMHEWHOT O IPOrpaMMUPOBaHUs

Ortser: 3

3ananue 3

VYkaxute HOMep IPaBUIHLHOTO OTBETA
Jlana MaTemMaTH4YeCKast IOCTaHOBKa 3aaa4n, rae L=n, k=0:

n
F=)¢,x; — max
-1
n

> agx; =b;, (i=k+1Lm)

=1

X;20(J=LL,L<n)

910 - ...
1. OO61as 3a7a4a TMHEWHOTO IPOrPaMMHUPOBaHUS
2. OcHoBHas (kaHOHMYECKas) 3a7a4a JMHEHHOTo IPOrpaMMUPOBAHUS
3. CranpmapTHas 3a1a4a JUHEHHOTO TPOTPAMMUPOBAHUS

Otser: 2

3ananue 4

Ykaxure HOMCDP IMPAaBUJIBHOT'O OTBETA
I[aHa MareMaTndcCKas IIOCTaHOBKA 3aJa4u:

9ro0 -

1 OO61mas 3a7a4a TMHEWHOTO IPOrpaMMHUPOBaHUS

2. TpancnoptHas 3a1a4a

3. Kanonnueckast 3a/1a4a JINHEHHOTO MPOTPaMMHUPOBAHHUS
Ortser: 2
3ananue 5
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VYkaxute HOMep NPaBUIHLHOTO OTBETA
Ecnu obmras motpeOHOCTD B rpy3e B MyHKTaX Ha3HAYEHMsI paBHA 3amacy Ipys3a B MyHKTax

OTIIpaBJICHUSA, TO €CTh

2.2 =25
=1 j=1

To mMozenb TakOM TPAHCIIOPTHOM 3a1a4K HA3bIBAETCS

1. 3aKPBITON
2. OTKPBITON
OtBert: 1
3amanue 6

VYkakute HoOMep NPaBUIbHOIO OTBETA
Ecnu obmias notpeOHOCTH B rpy3e B IyHKTaX Ha3HAYCHMs HE PaBHA 3aracy rpysa B MyHK-

Tax OTIIPABJICHUSA, TO CCTh

iai > ibj
i-1 j=1

To Mozenb Takoi TPaHCIIOPTHOM 3a/1a4M Ha3bIBACTCS

1. 3aKPBITON
2. OTKPBITON
Orser: 2
3ananue 7

Ykaxure HOMCDP IMPaBUJIBHOI'O OTBCTA
I[aHa MareMaTndcCKas IIOCTaHOBKA 3aJa4u:

n
F=)c,x; - max
-1

>a.x; =b,, (i=1m)
j=1

X;20(j=1n)
Xj — nensle.
9T10 3a7aua ....
1. [EJIOYMCIICHHOTO JIMHEHHOTO TPOrPaMMHUPOBAHUS
2. JTUHEHHOTO MPOrPaMMHUPOBAHUS
3. [EJIOYMCIIEHHOTO HETMHEHHOTO TPOrPaMMHUPOBAHUS
OtBeT: 1
3ananue 8

Vkaxure HOMCP IMPAaBUJIBHOT'O OTBETA
}IaHa MareMaTndcCKas IIOCTaHOBKA 3aJa4u:

F=>(c; +c;t)x;
j=1

(a;+a;t)x; =b; + bt (i=1,m)
j=1
12



X; 20 (j=1n)

D10 3amaua ...
1. IIEJI0YMCICHHOTO HEJTMHEHHOTO TPOrPaMMHUPOBAHUS
2. TpaHCIIOPTHAs 3a/1a4a
3. 3aJ1a4ya MapaMeTpruIecKoro mporpaMMHPOBAHUS
Ortser: 3
3amanue 9

Vkaxure HOMCED IIPABUJIBHOI'O OTBETA
I[aHa MaremMaTnudecckKas 1IoCTaHOBKaA 3aJ1a4u.
L(X) — extr;

hi(Xl, X2y outy Xn) = bi, izl,.. .,k|;

gi(X1, X2, ..., Xp) > by, 1 = k+1,... ks
0i(X1, Xo, ..., Xp) < bj, 1 = Kkst1,... ky;

910 331a4a ...
1. TPaHCIIOPTHAs
2. HEJTMHEHHOTO ITPOrpaMMHUPOBaHUS
3. JUHEHHOTO TPOTrpaMMHUPOBAHUS
OrtBerT: 2
3aganue 10

VYkaxxute HOMep IPaBUIbHOIO OTBETA
Jlana maTeMaTH4ecKas IOCTaHOBKA 3aa4M:

L(X) — extr;
hi(Xl, X2, outy Xn) = bi, izl,...,k|;
[IpousBeneno nmpeoOpazoBaHNUe UCXOMHOM 3a/1a4H:

LOGA) = LX)+ (0, =, 06 Ko X,))

[Toctpoennas ¢pyHKIUSA — 3TO ....
1. OapbepHast pyHKIUS
2. mrpadHas QyHKIUSA
3. ¢byskus Jlarpanxka
Ortser: 3

7.2.3 TlpuMepHblii nepeveHb 3aJaHUIl ISl pelleHUus] MPUKJIAIHBIX 32124

3amanne 1

[Ipennpustie BbIyckaeT NpoAyKuuo yetbipex BuaoB I11-114. [{ns nzrorosnenus npoayk-

HOpMLI pacxoa peCypCOB Ha BbIITYCK CAMHHUIBI IIPOAYKIUHN

Bug nponykiuu O0BeM
Pecypc I11 112 113 114 pecypca
Tpynosoit 1 1 1 1 16

13

IIUU HCIIOJIb3YIOTCSl pECYpPChI TPEX BUIOB: TPYAOBBIE, ChIphe U 000pyaoBanue. Hopmbl pacxoaa ka-
KJI0TO BHJIA pecypca Ha U3TOTOBJIEHUE €MHHUIIBI KaXI0T0 BUA MPOAYKIIMU PUBEICHBI B TaOIHIIE.

Ta0muma



CoIpbe 6 5 4 3 110
O6opynoBanme 4 6 10 13 100

[TpuObLIb, MOMyYaeMas OT pean3aluy SIMHULBI TIPOTYKIIMH, paBHa: s npoaykuuu [11 —
60 y.e., misa [12 — 70 y.e., qna [13 — 120 y.e., s 114 — 130 y.e.

OnpenenuTh ONTUMAIBHBIA IJIAH MPOWU3BOJCTBA Ka)KJIOTO BHJIA TPOJYKIMH, MAaKCUMHU3U-
pyOIUii TPUOBLTH JAHHOTO MPEAIPUSITHS.

Ocy1iecTBUTE MAaTEMAaTHYECKYIO POPMYIIUPOBKY 3a1a4H.

OTtBer

60x; + 70X, + 120x3 + 130x, —max
X1+ Xy + X3+ X4 <=16

6X;1 +5X5 + 4X3 + 3%, <= 110

4x; + 6%, +10 X3 + 13x, <= 100
X1>=O X2>=0 X3>=O X4>=0

3agaHue 2

Llex BBIIycKaeT JiBa BHJA MPOAYKIMU, HCIOJIB3Ys J1Ba BUIA moiydpadpukatos. [Ipogykius
UCTIOJIB3YETCS PH KOMIUICKTOBAHUH W3JICNIUH, IPH 3TOM Ha KXY SIMHHILY MPOIYKIIUU IEPBOTO
BUJa TpeOyercs He Oosee ABYX €IMHHUII MPOAYKIIMU BTOporo Buaa. Hopmer pacxomos aij momydaod-
PHUKATOB KaXKJIOTO BHJa Ha CIUHUILY BBITYCKAEMOW MPOIYKIUH, 00IIHe 00BeMbI MoIypadbprKaToB
bi 1 PUOBLTE Cj OT EAUHUIIBI KAXKI0H MPOAYKIIUH MpeacTaBieHsl B Tabnuie. Heobxoaumo ompe-
JIEITUTh TJIaH MTPOM3BOJICTBA MPOAYKIIUH, TOCTABIISIOIUI MaKCUMYM IPUOBLITH.

Tabnuua
3aTpaThl pecypcoB Ha PENN3aIMI0 SAUHUIIBI TPOTYKIINU
[Torydabpukatsr HopwMmer pacxona Ob6beMm
noJy¢habpuKaToB nonygabpukaTta
1 1 2 800
2 6 2 2400
[TpuGsLis, y.e€. 10 35

OcyiecTBUTh MATEMAaTUYECKYIO (POPMYIUPOBKY 3aJ1aUH.

OtBeT

10x; + 35X, —max
X1+ 2X2 <= 800
6X, + 2%, <= 2400
2X1 - Xy >= 0

X1 >=0 Xy >= 0

3aganue 3
Jlana MmaTeMaTHYeCKas MOCTaHOBKA 3aaun

F = 4x; +X;° 8%, + Xo°

X1+ X, =180
Heobxomumo coctaButh pynkuuto Jlarpamxka.
OtBer

L = 4%, +X;° +8X, + Xo° + (180 — Xq — X,)

14



3amanue 4
JlaHa MaTeMaThuecKas MoCTaHOBKA 3a/1a4u

F= X12 + X22

X1+ X = 5

Heo6x011Mo0 cocTaBuTh (PyHKIUIO Jlarpamxka.
OtBer

L=X12+X22+7\,(5—X1—X2)

3amanue 5
JlaHa MaTeMaThuecKas MoCcTaHOBKA 3a/1auu

F=x:” + x,°+X3
X1+ Xo +X3=4

2X1 -3 Xo = 12
Heo6xoaumo coctaButh GyHKIMIO Jlarpamxka.
OtBer

L = x1° + x,°+Xg+ A (4—X1—Xp—X3) + A(12 - 2X1 + 3 Xp)

3ananue 6

Jlana MaTeMaTH4eCcKas MOCTaHOBKA 3aa4u

F = X1XoX3

2X1Xo + XoX3 =12

2X1 - Xo = 8

Heo6xoanmo cocraButh pyrkuro Jlarpanxa.

OtBer

L = X1XoX3 + A1 (12 — 2X1Xp — XoX3) + Ap(8 - 2X; + X5)

3ananue 7

@dupma BBITYCKAeT JBa BHJA MPOAYKUUHU. [IJi1 M3rOTOBICHUS MPOAYKIMH HCHOJIb3YIOTCS
pEeCypCHL: TPy, Chipbe U 00opymoBaHue. HopMbl pacxoa pecypcoB Ha €IUHUILY MPOAYKINHU, 00b-
€M UMEIOIUXCS PECYPCOB U NMPHUOBLIL, OTydaeMasi OT €IMHULIBI KaXKA0r0 BHJIA IPOAYKLUH, Tpe-
cTaBiieHbI B Tabnuie. HeoOXoauMo onpenenuTs 1miiaH MpOU3BOJICTBA MPOIYKIIMH, MAaKCUMHU3UPYIO-
KN TpUObUTH GUPMBI.

Tabnuia
KonnuecTBo pecypcoB 1 UX 3aTpaThl HA €IUHUILY MPOTYKITUU
Pecypcor Hopwmsl pacxona pecypcoB Hamnune
Ha eJIMHUILY TPOTYKITUU pecypca
A b
Tpyn 2 4 2000
Cripbe 4 1 1400
O6opynoBanue 2 1 800
[TpuObLIb HA €IMHUILY IPOTYKITUI 40 60

OcymiecTBUTE MaTEMaTUYECKYIO (POPMYJIMPOBKY 3a4a4H.

OTtBeT

40x, + 60X, —max
2X1 + 4x, <=2000
4X1 X, <= 1400
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2X1 + X, <=800
X1 >=0 Xy >= 0

3aganue 8

@upma BBITYCKAeT TPU BUAA MPOMYKIMU. [T M3roTOBICHHUS MPOAYKIMH HCIOIB3YIOTCS
pecypchl: Tpya, cbipbe U 00opynoBanue. HopMbl pacxona pecypcoB Ha eIUHHILY TPOAYKIHH, 00b-
€M UMEIOIUXCS PECYPCOB U MPHUOBLIB, OTydaeMasi OT €IWHUIIBI KKAO0T0 BUA TMPOILYKIHH, MIPe-
cTaBieHbl B Tabuuie. Heo0Xonumo onpenenuTs miiaH MPOU3BOACTBA MPOAYKIINU, MAKCUMHU3UPYIO-
MUH TpUOBUTH (PUPMBI.

Tabmuna
Hopwme1 3aTpar pecypcoB U npuObLIL OT peaTn3aiy MPoTyKIIUU
Pecypchr Hannune 3arpaThl PECypCOB Ha OJHO U3JICITHE
pecypca A b B
Tpyn 2300 6 4 2
Coipbe 1600 2 1 3
O6opynoBanue 2100 3 1 2
[TpuObLTL HA OJTHO U3JIETTHE 80 70 45

OcymiecTBUTE MaTEMaTHIECKYIO (POPMYIUPOBKY 3aaUH.

OtBeT

80x; + 70X, + 45X3 — max
6X1 + 4X2 + 2X3 <= 2300
2X1 +Xo + 3X3 <= 1600

3X1 + X, + 2X3 <=2100
X1>=0 X,>=0 Xx3>=0

3aganue 9

Jns Beimycka uetbipex BuaoB npoaykuuu Pl, P2, P3, P4 ucnonb3yroT Tpu Buna ceipbs Cl,
C2, C3. O0beMBbl BBIICIEHHOTO ChIPbsl, HOPMbI pacXxo/a ChIpbsl U MPUObUIb Ha €UHUILY TPOTYKIIUU
P U3TOTOBIICHUU Ka)XI0T0 BUJA MPOAYKIIUU MIpUBEACHHI B Tabmuie. TpebyeTcs onpenenuTs MiaH
BBIITYCKA MTPOYKITHH, 00CCIICUNBAIONINI MAKCHMAITLHYO MPUOBLITH MPEATPUSTHS.

Tabnuna
Hopwmbl pacxosa ceipbs v IPUOBLTE OT peaTu3aiiy €TAHULIBI
MPOIYKIIUH
Bun 3amacel Bun nponykiuun

CBIpbS CBIPbS Pl P2 P3 P4
Cl 35 4 2 2 3
C2 30 1 1 2 3
C3 40 3 1 2 1
[TpuObuUIb 14 10 14 11

OcymiecTBUTE MaTEMaTHYECKYIO (POPMYIUPOBKY 3a4a4H.

OtBer

14x; + 10X, + 14x53 + 11X, — max
4X1 + 2X2 + 2X3 + 3X4 <=35

X1 Xy + 2X3 + 3X4 <=30

3X1 + X, + 2X3 + Xy <= 40

X1>=0 X,>=0 Xx3>=0 x,>=0
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3ananue 10

®dupma BBITYCKAEeT 1Ba BU/a APEBECHO-CTPYKEUHBIX IIJIUT — OObIUHBIE U yiydlleHHble. [Ipn
3TOM IPOU3BOJATCS JBE OCHOBHBIE OIEpALIUU — IIPECCOBaHUE U OTAeNKa. ONpenennTb, Kakoe Ko-
JMYECTBO IUIMT KaKIOr0 TUIIA MOXHO M3TOTOBUTH B TEUEHHE MECALA TaK, YTOObl 00ecreuuTh Mak-
CHUMaJIbHYIO TPUOBUIb TIPU OTPAHUYCHUAX HA PECYpPCHI (MaTepuai, BpeMs, 3aTpaThl), MPEACTaBICH-
HbIE B TaOJIHILIE.

[Maptus u3 100 OOBIYHBIX MJIUT TPUHOCUT MPHUOBLTE 25 y.e., maptus u3 100 ymydmeHHbIX

TJTUT MPUHOCUT TIPUOBLIH 45 y.e.

Tabnuma
OrpaHudeHue Ha pecypchl MPH MPOU3BOACTBE MIIUT
[Taptust u3 100 it HNwmeromuecs

3arparbl OOBIYHBIX | YITYYIIICHHBIX pecypchl

Ha MecsII]
Marepwuan (Kr) 20 40 4000
Bpewms Ha nnpeccoBanue (4achl) 4 6 900
Bpewmst Ha oTenky (dacer) 4 4 600
Cpenctna (y.e.) 30 50 6000

OcymiecTBUTE MaTEMaTHIECKYIO (POPMYIUPOBKY 3aaUH.

OTtBeT

0,25%x; + 0,45x, — max
20x, + 40x, <=4000
4x,; +6X, <= 900

4X1 + 4X2 <=600

30x; + 50x, <= 6000

X1

>=0 Xy >= 0

7.2.4 TlpumepHbIii NepevyeHb BONMPOCOB JI1 MOATOTOBKHU K 3a4eTy

HUAX.

O6mas opranu3zaius 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX B HAYYHBIX HCCIIE0Ba-

Metonuku opraHu3ali TEOPETHUECKUX UCCIIEIOBAHHIA
MeToMKH OpraHu3alyy SKCIEPUMEHTAIIBHBIX UCCIIEN0BAaHUI
MeToauku BbHIOOpa METOAOB pEIICHHUS ONTUMHU3AIMOHHBIX 33/1a4, BO3HUKAIOIIUX IMPU

KPpUTCPpHUAJIbHOM OLUCHHBAHUHN SKCIICPUMCEHTAJIBHBIX JAHHBIX B AaBTOMATU3UPOBAHHBIX CUCTEMAX

Merto/pl MaTeMaTHYECKOM (OpMaT3aIMK 33124 TMHEHHOTO MPOrPaMMHUPOBAHHSI
MaremaTrueckas OCTaHOBKa TPAHCIIOPTHOM 3a1a4u

Maremaruueckas (popMau3alys HeTOUYUCICHHBIX 33/1a4 IMHEHHOTO MPOrpaMMUPOBAHUS
Maremarudeckas popMannzaiys 3a/1a4 mapaMeTpHIECKOro MporpaMMHUPOBAHNS
Maremaruueckas opManu3alys 3a1a4 HENMMHEWHOTO MPOTrPaMMHUPOBAHHUS

. Maremarnueckast popmannzaiys 3a/1a4 ¢ cernapadenbHbIMU (QYHKIUSAMU

. MeTtonpl perienns TpaHCIOPTHBIX 3a/1a4

. Mertonp! perieHus 1IeJI0UMCIECHHBIX 3a/1a4 JUHEHHOTO TPOrpaMMHUPOBaHUS

. MeTtonpl perienyst ETOUNCIIEHHBIX 3a4a4 HEIMHENHOTO IPOrpaMMHUPOBaHUS
. Meroa muoxureneit Jlarpanka

. Mertonpl perienys 3a/1a4 BBITYKJIOTO IPOrpaMMUPOBAHUS

. Mertonp! perienus 3a/1a4 ¢ cenapadebHbIMU (QyHKIUSIMA

. MeToIMKH OLIEHKH pe3yJbTaTOB UCCIIEIOBAHUM U Pa3paboTOK

. [IporpaMmHbIe cpesicTBa perieHns 3a/1a4 JJMHEHHOT0 POorpaMMUPOBAHUS

. [IporpaMmHBbIe CpesicTBa peleHHs TPaHCIIOPTHBIX 3a1a4
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20. IIporpaMmHbIE CpeACTBA PELICHHS 3a/1a4 TapaMETPUIECKOr0 IMPOrPaMMUPOBAHUS
21. TIporpaMMHbIE CpeICTBA PELIECHHS LIETIOUMCIICHHBIX 3aa4 JJMHEHHOTO MPOrpaMMHUPOBAHHUSI

22 .TIporpaMMHbIE CPE/ICTBA PEIEHHS 3314 HEMMHEHHOrO HPOrPaMMUPOBAHHSI

7.2.5 IlpumepHblii nepevyeHb BOMPOCOB /ISl MOATOTOBKH K IK3aMeHY
He npeaycMoTpeHo y4eOHBIM TIJIaHOM

7.2.6 MeToauka BBICTABJIEHHsI OLIEHKH NPH NMPOBEJEHUH TPOMEKYTOY-
HOM aTTecTaluu

JIOIyCKOM K 3a4€eTy SIBJIAETCS BBIIIOJHEHUE UHIMBUIYAJIbHOTO IPAKTUYECKOTO
3amaHus B oOnactu uccienoBanus. [Ipu aTom nomkeH ObITh IPOU3BEIEH 0030p TEO-
PETUYECKUX METOJIOB, JTUTEPATYpPHI, BBIOOP METOJUK M NPOrPAMMHBIX CPEACTB IS
CTaTUCTUYECKOM 00pabOTKU M aHaNM3a HKCIEPUMEHTAIbHBIX JAHHBIX B 00J1acTH HUC-
CJIEIOBAHUS.

3a4eT NpOBOAMTCS IO TeCTaM, BKIOYAOmKM 20 BONpPOCOB. 3a4eT CTAaBUTCH,
€CJIM CTYJEHT BBIIOJIHWI UHAUBUAYAIBHOE 3a/IaHKUE, IPOLIEN TECTUPOBAHUE IO TEO-
peTHYECKOMY MaTepuany, OTBETUB IIPaBUIbLHO Ha HE MeHee 70 % BOIpOCOB.

7.2.7 IlacnmopT OLlEHOYHBIX MATEPHAJIOB

Ne | KonTpomupyembie pasne- | Kon kontponupyemoi | HaumeHnoBanue one-
/11 | 761 (TEMBbI) TUCHUILIUHBI KOMIIETEHIIMU (WM €€ | HOYHOTO CPEeACTBa

4acTH)
1 | Oprammsawns teopermiccinx u okene- | QITK-1, OIIK-5, [TK-2 | Tect, 3a4eT, yCTHBIHA

PUMCHTAJIBHBIX PICCJ'ICZ[OB&HI/II‘/’I
OTIpOC

2 Maremamieckas opwammsanmt saxas | QITK-1, OIIK-5, IIK-2 | Tecr, 3aueT, yCTHBINA

KPUTEPUATBHOTO OLIEHUBAHHS SKCIEPH-
MEHTAIbHBIX [TaHHBIX B aBTOMATH3UPO- OIIpoC
BaHHBIX CHCTEMAX
3 | Meow pemenws ommawonnn | OITK-1, OIK-5, 1IK-2, | Tecr, sauer, ycTHbIA
3a/1a4, BO3HUKAIOIIMX MPH KPUTEPHAIb-

HOM OLCHMBAHHU OSKCIICPHMEHTAIBHBIX I1K-3 OI1IpoC
JaHHBIX B ABTOMATH3HPOBAHHBIX CHCTE-
Max

4 gg;l;léiﬂ?sswmama HCCIIENOBAHUS H OHK-I, OHK-S, [1K-3 TeCT, 3a4€T, YCTHLIﬁ
OIIPpOC

7.3 MeToauyeckue MaTepHaJIbl, ONPeAeSIsIIONINE MPOLEAYPbl OllEHUBA-
HHSl 3HAHUH, YMEHHH, HABBIKOB M (WJIHM) ONbITA 1eATEJIbHOCTH

TecTtupoBaHue OCYIIECTBIACTCS, JIMOO MPU MOMOIIY KOMITBIOTEPHOU CHCTEMBI
TECTUPOBAHUS, TUOO C UCIOJIb30BAHUEM BBIJIAHHBIX TECT-3aJaHU Ha OyMa)KHOM HO-
cutene. Bpems tectupoBanus 30 MuH. 3aTeM OCYLIECTBIISIETCS POBEPKA TECTA HK3a-
MEHATOPOM M BBICTABJSIETCS] 3aYET COTJIACHO METOJMKE BBICTABJICHUS 3adeTa MpHU
MPOBEJCHUU MPOMEKYTOUHON aTTECTALUH.

BrinonHeHre WHAUBUTYAIBHOTO TIPAKTUYECKOTO 3aJaHMs B 00JIaCTH UCCIEN0-
BaHUS MIPOBEPSETCS B X0/1€ MPOBEPKHU U onpoca. [Ipu 3ToM olieHMBaeTCs MOJIHOTA U3-
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JIOo)KeHUs MaTepuaina. MHauBrUIyalbHOE 33a/1aHnue TOJDKHO COJIepP KaTh KPaTKUi 0030p
TEOPETUUYECKUX METOJIOB, JIUTEPATYPbI, METOAUK U MPOrPAMMHBIX CPEJCTB [JIsl CTa-
TUCTUYECKON 00pabOTKHU U aHaIKM3a IKCIIEPUMEHTAIBHBIX JaHHBIX B 00JIaCTU UCCIIe-
JIOBaHUSI.

8. YYEBHO METO/IMYECKOE U UTH®POPMAIIMOHHOE
OBECIIEYEHME JUCIIUITJINHbI

8.1 IlepeyenHnb y4eOHOI JUTEPATYPbl, HEOOXOAMMOM VIS OCBOEHUSI A C-
HUILTHHBI

1. HoBukoBa H.M. O6paboTka 3KCriepuMEHTANbHBIX TaHHBIX: yuel. mocooue.
- Boponex: BI'TY, 2010. O6ecnieuennocts 0,5.

2. bangun K. B. Marematuueckoe nporpammupoBanue : yueOnuk / K.B. bain-
nuH; H. bperanos; A.B. Pykocyes. - 2-¢ u3a. - Mocksa : M3narenbcko-Topronas
kopnopanusa «JlamkoB u K°», 2018. - 218 c. - ISBN 978-5-394-01457-4.
URL: http://biblioclub.ru/index.php?page=book&id=112201

3. Tapacos B. H. MaremaTtudeckoe mporpammupoBaHue. Teopusi, alrOpUuTMBbl,
nporpaMmbl [DIIeKTpOHHBIN pecypc]: YuebHoe mocobue / B. H. Tapacos, H. ®. ba-
xapeBa. - Camapa : IloBOIDKCKUI rOCyAapCTBEHHbI YHHUBEPCUTET TEIEKOMMYHHUKA-
mud  uw uHbopmaruku, 2017. - 222 c¢. - ISBN  5-7410-0559-4.
URL.; http://www.iprbookshop.ru/73832.html

4. Muuens A.A. Metoasl onTUMHU3aIUu [DJIEKTPOHHBIN pecypc] : yueOHoe
rmocobue / B.B. Pomanenko; A.A. IllemectoB; A.A. Munens. - Tomck: Tomckuii ro-
CYJapCTBEHHBII YHUBEPCUTET CUCTEM YIIPABIICHUS U paauodaeKTponuku, 2017, - 198
c. URL: http://www.iprbookshop.ru/72127.html

5. benenkas C.}HO. MeToapl onTUMHU3aLMM B aBTOMaTU3UPOBAHHBIX CHUCTEMaX
[Tekct] : yuebHoe nocodue / ®I'BOY BO "Boponex. roc. Texd. yH-T". - BopoHex:
Boponexckuit rocygapcTBeHHbINM TexHUuueckuit yauepcuret, 2017. - 154 c. Obec-
rneueHHocTs 0,5

6. Jlucsax H. K. MonenupoBanue cucteM. U.1 [DnekTpoHHBIN pecypc]: Yued-
Hoe nocodue / H. K. Jlucsxk, B. B. Jlucsik. - PocroB-na-Jlony, Taranpor : M3naremns-
ctBo lOxHoro denepanpHoro ynmepcurera, 2017. - 106 c. - ISBN 978-5-9275-
2504-1 (a.l), 978-5-9275-2503-4.
URL: http://www.iprbookshop.ru/87442.html

7. bykanoBa T. C. MoaenupoBaHue CUCTEM yIpaBiieHus: yueOHoe nmocodue /
T.C. bykanoBa, M.T. AnueB; IIoBOJKCKMI TOCYAAapCTBEHHBIA TEXHOJIOTMYECKHUM
yHHBepcHTeT. - Momkap-Ona : IIT'TY, 2017. - 144 c. : un., rpad. - Bubnuorp. B KH. -
ISBN 978-5-8158-1899-6.
URL:http://biblioclub.ru/index.php?page=book&id=483694

8. JIsBoBuu U.5. Un(opmarimoHHbie TEXHOJIOTHH MOJEIUPOBAHUS U ONTUMU-
3armu. Kpatkas Teopust U mpriioxkeHus [ DNeKTpoHHBIN pecypc]: MoHorpadus/ JIbBo-
Buu W.A., JIbBoBUY S.E., ®ponoB B.H.— DnekTpoH. TekcToBbIe AaHHBIE.— Bopo-
HeX: BOpOHEXKCKMI MHCTUTYT BBICOKMX TexHoJorui, Hayunas kaura, 2016.— 444
c.— Pexwum noctyna: http://www.iprbookshop.ru/67365.html.— DBC «IPRbooks»
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8.2 Ilepeyenb WH(MOPMANMUOHHBLIX TEXHOJOTHI, HCHOJb3yeMbIX TMPH

OCYIIECTBJIECHMH O0pPa30BaTeJbHOI0 Mpouecca Mo AWUCHUIVIAHE (MOIYJII0),
BKJIIOYASl MepevYeHb JUIEH3MOHHOI0 MPOrpaMMHOIr0 odecredeHusi, pecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKAUOHHOU ceTu «VHTepHeT», COBpPEMEHHbIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

JIunensuonnoe I1O:

- Windows Professional 7 Single Upgrade MVL A Each Academic
- Microsoft Office Word 2007

- Microsoft Office Excel 2007

- Microsoft Office Power Point 2007

CBoOoano pacunpocrpansemoe I10:

- Microsoft Visual Studio Community Edition
OteuectBennoe I1O:

- Slnpexc.bpaysep - ApxuBartop 7z

- Astra Linux

- 1C:PDM VYnpaBneHre HHKEHEPHBIMHU TAHHBIMU
Pecypc nungopManiuOHHO-TEJICeKOMMYHUKALMOHHOM ceTH «IHTEepHe»:
- OGpazoBarenbHbIil moptan BI'TY

- http://www.edu.ru/

- https://metanit.com/
NupopmManiuoHHO-CIPABOYHbIE CUCTEMBbI:

- http://window.edu.ru

- https://wiki.cchgeu.ru/

CoBpemeHnnbie nmpodeccnoHaIbHbIE 0a3bI JAHHBIX:
- https://proglib.io

- https://msdn.microsoft.com/ru-ru/

- https://docs.microsoft.com/

MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOINMASA JIA
OCYHIECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOIECCA

I[JISI MMPOBCACHUA JICKOUOHHBIX 3aHATUM HMMECTCS ayauTopus, OCHaIICHHAasA

000pyAOBaHUEM JJIs JJEKLIMOHHBIX JEMOHCTPALIUNA U MPOECKIIMOHHOM armapaTypoi.

JUist mpoBeIeHUsI CaMOCTOATENbHBIX paboT HeoOxoauma nadoparopus ¢ 11K,

OCHAILIEHHBIMHU MPOTPaMMaMH ISl TPOBEICHUSI CAaMOCTOSITENIbHON pabOThl U oOecte-
YUBAIOIIMMHA BO3MOXKHOCTh JIOCTYIa K JIOKanbHOW cetu kadenpsl u MHTEpHET, U3
CJIEAYIOIIETO MEPEYHS:

- 307 (JIabopaTopust MUKpOIIPOIIECCOPHON TEXHUKH )

- 309 (JIabopatopusi TEIEKOMMYHHUKAITMOHHBIX CUCTEM )
- 311 (JTaGoparopus pa3pabOTKu MPOTPaMMHBIX CHCTEM)
- 320 (JTaGopatopwust oO11ero Ha3HAuYCHUS )

- 322 (JIabopatopust pactpenenéHHbIX BEIUUCICHUH )
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http://window.edu.ru/

- 324 (Cnenuanu3upoBaHHas 1TabOpPaTOPHs CETEBBIX CUCTEM yTpaBJieHHs (Ha-
y4HO-00pazoBaTenbHbIi HEeHTP «ATOCY))

- 325 (JIaGopaTopusi aBTOMaTH3allMK MPOEKTUPOBAHUS BEIUUCIUTEIBHBIX KOM-
IIJIEKCOB M CETEH ).

JlaGoparopuu pacronoxeHnsl 1mo aapecy: 394066, r. Boponexx, MockoBckuit
npocrekT, 179 (yueOusiit koprryc Ne3).

10. METOAUYECKHUE YKA3ZAHUA JJSA OBYYAIOIIUXCA 110 OC-
BOEHMIO IMCIHHAIIVIMHbI

[To muctunnuue «KpuTepuaibHOE OLIEHHMBAHUE SKCIEPUMEHTANBHBIX JIaH-
HBIX B aBTOMAaTU3WPOBAHHBIX CUCTEMAX) YUTAIOTCS JICKIIHUH.

OCHOBOM M3y4YeHUs JUCLUIUIMHBI SIBISIOTCS JIEKIIMU, HA KOTOPBIX U3JIararoT-
cs1 HauOoJIee CYIIECTBEHHbBIC U TPYAHBIC BOTIPOCHI, @ TAK)KE BOMPOCHI, HE HaIIE IITNE
OTpaXECHHS B yUeOHOM JTUTEpaType.

KonTposbs ycBoeHHs MaTtepuana AUCUMIUIMHBI MPOU3BOIUTCS MPU TECTUPO-
BAaHWH, 3alllUTEC WHIMBUYAJbHOTO 3aJlaHus, IIpH yCTHOM ompoce. OcBoeHue auc-
[UTUIMHBI OIIEHUBAETCS HA 3a4ETe.

Bun yueOHbIX 3a-

o HGHTGHBHOCTL aCIlupaHTa
HATHUHN

Jlexms Hanucanue koHCIEKTA JEKIUN: KPATKO, CXEMATUYHO, MOCIIEI0-
BaTeIbHO (UKCUPOBATH OCHOBHBIE TMOJIOKEHUS, BBIBOJBI, (Pop-
MYJIUPOBKH, 000OIIEHUS; TOMEYaTh BAKHBIE MBICIH, BBIJCISThH
KJIFOUEBBIE CJIOBA, TepMUHBI. [IpoBepka TEpPMUHOB, MOHATUN C
MOMOIIBIO SHIIUKIIONEANH, CI0Bape, CIPaBOYHUKOB C BBITUCHI-
BaHUEM TOJKOBaHUU B TeTpanb. OO03HAaUEHHE BOIPOCOB, TEP-
MUHOB, MaTrepuasa, KOTOPbIE BBI3BIBAIOT TPYIHOCTH, MOUCK OT-
BETOB B PEKOMEHIyeMO# auTeparype. Ecinu caMoCTOsITENbHO HE
yaaeTcsi pa3ooparhCcsi B MaTepuaie, Heo0XoauMo chopMyIUpPO-
BaTh BOMPOC U 3aJaTh MPENOAaBaTeI0 Ha JICKIIUH.

CamocrostenbHas|CaMocTosTENNbHAS padoTa acupaHTa COCOOCTBYET IITyOOKOMY
pabota YCBOEHHUsI Y4EOHOTO MaTepuasga M pa3BUTHUIO HAaBBIKOB CaMOO00-

pa3zoBanus. CamocTosiTeNnbHasE paboTa MpeAnonaraeT Cieryro-

M€ COCTaBIISAIOLIHE:

- paboTa ¢ TeKCTamMH: y4eOHHWKaMH, CIIPaBOYHUKAMHU, JOTOTHU-

TEJBHON JHUTEpPaTypoi, a Takke MpopaboTka KOHCHEKTOB JIEK-

LM,

- BBITIOJIHEHUE UHUBUYaJIbHOTO 3a/1aHus;

- paboTa Haj JNEKIUOHHBIMU MaTepUATaMU JUISI CAMOCTOSITENb-

HOTO U3YUCHHS,

- IOATOTOBKA K MMPOMEKYTOYHON aTTEeCTaIlUH.

[ToaroroBka k  [['OTOBUTBCA K NMPOMEKYTOYHOW ATTECTALUU CIIEAYET CHUCTEMA-
IIPOMEXYTOYHOU [TUUECKH, B
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aTTcCTalln

TEUEHUE BCEro cemectpa. MHTEHCHMBHas MOJATOTOBKA JOJLKHA
Ha4yaThCs HE MO3JHEE, YeM 3a MECSAI-TIOJITOpA 10 IMPOMEKYTOY-
HOM aTTeCTalllH.
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JIMCT perucTpaumny u3MeHeHUun

No [IepeyeHb BHOCHMBIX JlaTta IHoanuce
/T N3menenuit BHECEHUS 3aBEYIOLIETO
WU3MEHEHUN kadempoi,
OTBETCTBCHHOM
3a peaau3aluio
OIIOIT
1 AxTyanu3upoBaH pasjaen 8.1 31.08.2020

[lepeuenp ydeOHOM nUTEpaTYpHI,
HEOOXOJIMMOMU JIJI1 OCBOCHHUS JHC-
LUTUIAHBI.

AKTyanu3upoBaH paznen 8.2
B YAaCTH COCTaBa HCIIOJIb3YEMOTO
JUUEH3UOHHOTO  MPOTPaMMHOTO
oOecrieueHus, COBPEMEHHBIX
npodeCCUOHANIBHBIX 0a3 JaHHBIX
U CIPABOYHBIX WH(DOPMAIMOHHBIX
CUCTEM.
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