OEJJEPAJIBHOE I'OCYAAPCTBEHHOE BIO/XKETHOE OBPA30OBATEJIBHOE
YUYPEXJIEHMWE MHKIJIFO3NBHOI'O BBICIIEI'O OBPA3OBAHN A

«MOCKOBCKHWH I'OCYJAPCTBEHHBIA T'YMAHUTAPHO
3KOHOMUWYECKH YHUBEPCUTET»

@axynpreT [Ipuknaanas MmareMaTuka U HHPOpMaTHKa

Kadeapa NnpopMaimoOHHBIX TEXHOJIOTUNA U MPUKIATHON MAaTEMATUKU

«YTBEpKIAIO»
3aB. kapenpoit L i,
MOANMHCE

«26» aBryclTa/2021 T.

®OHJA ONEHOYHBIX CPEACTB
MO AMCHUIIVINHE
«IIpukiiagHpIe IporpaMMbl B MATEMAaTUKE»

oOpasoBarenbHas MporpaMMa HarpaBICHHUS TTOATOTOBKH
09.03.03 Ilpuknagnas nHbOpMaTHKA
brox b1.B./IB.04.02 «{ucuunnuasl (MOAYJIN)», 4acTh, opMUpyeMast
y4aCTHUKaMHU 00pa30BaTENIbHBIX OTHOIICHUM, TUCITUTUIMHBI (MOIYIIH) 110 BEIOOPY

IIpo¢uiab moaAroToBKHU
[Tpuknagnas nHpopmaTrka B OMOMHPOPMALUMOHHBIX TEXHOJIOTHUAX
KBanudukanus (cTerneHp) BHITyCKHUKA
bakamasp
®opma 00ydyeHust ouHas
Kypc 3, cemectp 5

MockBa
2021



CocraBurenb / COCTaBUTENN: MITDY. nonent kadeapsl HHPOPMAIIMOHHBIX TEXHOJIOIHUHI U

OPUKJIAAHON MAaTEMATHKHU
1 MECTO paﬁOTbl, 3aHUMaeMas J10JIKHOCTh

;-_, "i’/ s benornaszos A.A. «22y» aBrycra 2021 r.
nomwmcs ! ®I0. Tara

Penenzent: MITOY. npodeccop kadenpsl MHODOPMAIIMOHHBIX TEXHOJOIMH M MPUKIATHON

MaTEMaTHuKHU
MECTO paboThl, 3aHMMaeMast JOKHOCTh

%g% Hcromuna T.B. «23» aBrycra 2021 r.

nomnues & @.1.0. Hara

CornacoBaHo:
Ilpeocmasumensy pabomodamens uiu 0ovedunenuss pabomooameriet
I'enepanbblil aupexTop, AO «MUKPOIPOLIECCOPHBIE CUCTEMBIY, K.T.H.

(TOMMKHOCTB, MECTO PAOOTHI)

Jemunos JILH. «26» asrycra 2021 r.
TOANHCH ®.11.0. Jlara

@DOH/T OLIEHOYHBIX CPEJCTB PACCMOTPEH M 0JI00peH Ha 3acenaHuu Kadeapsl MHPOpMAIMOHHBIX
TEXHOJIOTHI U MPUKIaIHON MaTeMaTHKU  (mpoTokoid Ne 1 ot «26» aBrycra 2021 r.)

—y5

3aB. Kadeapon UTuUMM C/‘\ | MwTtpodaHos E.M. «30» aBrycra 2021 .
HO)]HMCI:L/
nognuco ®.1.0. HaTa

I[OHOJ'IHCHI/ISI N U3MCHCHUS, BHCCCHHEBIC B (I)OHI[ OLCHOYHBIX CPCACTB, YTBCPIKACHBI Ha 3aCCAAHUN

Kadeapsl )
poTokoJ Ne OT « » 20 r.
3aBenyrouuii kadeapoit / ©.1.0/

HOHOJ’IH@HI/ISI 1 UBMCHCHHS, BHCCCHHBIC B (1)0Hl] OLICHOYHBIX CPCACTB, YTBCPKACHBI Ha 3aCCAaHUN

Kadenpsl )
poTOKOJ Ne OT « » 20_ r.
3aBenyrouuii kadeapoit / ©.1N.0/

HOHOJ’IH@HI/ISI 1 UBMCHCHHS, BHCCCHHBIC B (1)0Hl] OLICHOYHBIX CPCACTB, YTBCPKACHBI Ha 3aCCAaHUN

Kadeapsl ;

poTOKOI Ne OT « » 20_ r.

3aBenyromnuii kageapoit / ®.M.0/




Conep:xanue
HACIHOPT ®OHJIA OLHEHOYHbBIX CPEJICTB
NEPEYEHb OHEHOYHBIX CPEJICTB
OIIMCAHME IOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHHUSI KOMIETEHIINIA

METOAUYECKHUE MATEPUAJIBL, ONPEJEJAIOINUE ITPOLEAYPbI
OIIEHUBAHUSA PE3YJIBTATOB OBYUEHUSA, XAPAKTEPU3YIOIIUX 3TAIIbI
®OPMHUPOBAHUS KOMIETEHIIAM

MATEPHUAJIBI JJIA ITPOBEAEHUA TEKYINETI'O KOHTPOJISA U
MPOMEXXYTOUYHOM ATTECTALIUH



1. HACHOPT ®OHJIA OHEHOYHbIX CPEACTB

no aucuuiuinae «IIpuknagHbie mporpaMMbl B MaTEMaTHKE)

OneHoYHBIE CpEACTBA COCTABJSIIOTCS B COOTBETCTBHMM C pabouell MporpaMMmoi
JUCITUTUIMHBL U TIPEICTABISIOT COO0M COBOKYITHOCTh KOHTPOJIBHO-U3MEPHUTEIBHBIX MaTePUAIOB
(TunoBble 3amauM (3a7aHMsI), KOHTPOJbHBIE PAOOTHI, TECTHl M Jp.), MPEAHA3HAUYEHHBIX IS
U3MEPEHUS YPOBHS JOCTIIKEHUS O0yUJaIONIMMHUCS YCTAHOBICHHBIX PE3y/IhbTaTOB O0yUCHUSI.

OneHouyHbIE CpelCTBA HUCIOJB3YIOTCS MpPH MPOBEACHUU TEKYIIEr0  KOHTPOJIS
YCIIEBAEMOCTHU U MTPOMEKYTOUHOM aTTECTaIUH.

Tabmuuma 1 - Ilepeuenp KommeTeHUMH, (OPMHPYEMBIX B IPOLIECCE OCBOCHUS
JUCLUIINHEI
Koxa
HaumenoBanue pe3ysbTara 00y4eHus
KOMIIeTCHIIUH
I1K-10 CrnocobeH MpUMEHATh CHUCTEMHBIH MOJIXOA M MaTeéMaTHUYeCKHe METOIbl B

(dhopManM3auu penicHus MPUKIAIHBIX 331a9

[IK-10.1. 3naer 0a3oBble TOJOXKEHUS (yHIAMEHTAIBHBIX pPa3/AeJioB
CHUCTEMHOTO aHaJIM3a U MaTEMATHKH B 00beMe, HeoOXotuMoM Jijisi 00paboTku
nHpOpMaMM W aHajlW3a JAaHHBIX B NPHUKIAAHOW OO0JIACTH;, NPUHIMIIBI WU
METO/bI MPOBEACHUS UCCIEAOBaHUN B 00acT MH(OPMAIITMOHHBIX CUCTEM U
TEXHOJIOTHH; TEXHWKH IUTAHUPOBAHHWS M MPOBEJACHUS BBIYMCIHUTEIBHOTO
JKCIIEPUMEHTA.

[IK-10.2. VYmeer ¢opmynupoBath | JIOKa3bIBaTh Hamboee Ba)KHBIC
pe3yNIbTaThl B MPUKIAIHBIX 00JIACTSAX; MPUMEHSATh YHCICHHBIC METOJBI IS
peuieHusl NpUKIaJHbIX 3a/1a4; TPOrPaMMHO PEAIN30BaTh BBIYUCIUTEIbHBIN
OKCIIEPUMEHT  TOCPEACTBOM  SI3BIKOB  MPOTPAMMUPOBAHUS  WIH  C
WCIIOJb30BAaHUEM CHEIUANIM3UPOBAHHBIX IMAKETOB NPHUKIAAHBIX MPOrpamm;
pa3pabaThIBaTh AJITOPUTMBI PEIICHHS] KOHKPETHBIX 3a/1a4.

[IK-10.3. Brmameer HaBbIKaMU TOCTAaHOBKM 3a7aud; HaBBIKAMU pPaOOTHI C

O6ubnanorpaguueckuMu HCTOYHMKAMHU HH(OpMalUK; HaBbIKAMH pEIIECHUs
MOCTABJIEHHBIX 3aJa4 B TNPEIMETHOH 00JacTH B paMKax BBIOPAHHOTO
npous.

KoHeuHbIMu pe3ynbTaTaMH OCBOCHHS JTUCHMIUIMHBI SBISIIOTCA  c(hOopMUpOBaHHBIE
KOTHUTUBHBIEC JECKPUITOPBI <«3HAaTh», «YMETb», «BJIAACTh», PACHUCAHHBIE IO OTACIBbHBIM
KoMIleTeHIIMAM. POpMHUpPOBAaHUE IECKPUIITOPOB IIPOUCXOAUT B TEUEHHE BCETO CEMECTpa I10
JTalmaM B paMKaX KOHTaKTHOM paboThl, BKIIOYAIOIIEH pa3iMyHble BHIbI 3aHATUH U
CaMOCTOSATENIFHON palOThl, C MPUMEHEHUEM pa3IMYHBIX (HOpM U METOM0B 00ydeHus (Tadi.2).




Tabnuia 2 - DopMupoBaHre KOMIETEHIIMI B TPOLECCE U3YyYEHUS TUCHUTUIHHBL

Kon YpoBeHb WHaukatopsl noctukenus | Bun  yueOupix  3amstuiil, | Kontpomupyemsie paszenst u | OneHodHbIE
KOMIIETCHIIUM | OCBOCHUS KOMIIETCHIIUH paboThl, GOPMBI U METOMBI | TEMbl AUCIUILIMHBL CpEICTBa,
KOMIIETCHIIU I o0y4eHus, UCIIOJIB3YEMBIEC IS
CIOCOOCTBYIOLINE OLICHKHU YPOBHS
(hopMHpPOBaHHUIO u c(OpPMHPOBAHHOCTH
Pa3BUTHIO KOMIIETEHIHH® KOMIIETCHIIMH
11K-10 3naem
Henocratounsiii | [IK-10. Ctyment He  cnocobeH | JlekunoHHbIe u | Tema 1. [Takets! | Tekymuii KOHTPOJIb
YPOBEHb IIPUMEHATh CHUCTEMHBIM IOAXOJX U | IPAKTHYECKHUE 3aHATUSA, | IPUKIAAHBIX IIpOrpaMM B | — YCTHBIM  OIIPOC,
MaTeMaTHUYECKHE METOJIbI B | caMOCTOsATeNIbHAs ~ paboTa | mpodeccuOHATbHON KOHTPOJIbHAS
(dopManu3auy peuIeHus NPUKIAAHbIX | 00yJarouXcs, MOATOTOBKA | AESITEIbHOCTH pabora,
3aj1ad. U caada npoMexyrouHoil | Tema 2. Mertono- | TecTupoBaHue,
He 3HAET (yH1laMEHTAJIbHBIX | aTTECTALUH. opuentupoBannsle 11111 3a1[UTa OTYETOB II0
pa3zenoB KUOEPHETUKHU; IPUHLIUIIOB U Tema 3. [IpobaemMHO- | MpaKTHYECKUM
METOJI0OB MPOBEAECHUS UCCIEAOBAHUI B opuentupoBanusbie 1111 paboram
o0nacTH KHOEpHETHKM, a Takxke He Tema 4. Teoperuueckue
3HaeT, 4YTO [MPEACTaBISAIOT COOOM OCHOBBI TIPOCKTHPOBAHUSA H
OK30CKEJIETHI: Ha3HAYEHHE U paspabotku ITIIT
KJaccudukanms 9K30CKEJIETOB,
CYILLECTBYIOILIHE KOHCTPYKLUU
HK30CKEJIETOB, a TAKXKE€ MUKPOPOOOTHI.
ba3zoBbrit I1K-10.1. CryneHt nMeer | JIekiuonusle u | Tema 1. ITakets! | Texkymuii KOHTPOJIb
YPOBEHb HECHUCTEMAaTU3UPOBAHHBIE 3HAHMUS O | IPAKTHUYECKHUE 3aHATHUSA, | IPUKIAAHBIX IIpOrpaMM B | — YCTHBIM  OIPOC,
(byHaaMEHTaIbHBIX pa3zenax | camMocTosiTeNbHas ~ paboTa | mpodeccroHaIbHON KOHTpPOJIbHAs
KMOEpPHETUKH; NMPUHIMIAX U METoJaxX | o0yJyaroumxcs, MOATOTOBKA | JESITEIbHOCTH pabora,

! JleKuMOHHbBIE 3aHATHS, IPAKTUYECKUE 3aHATHS, TA0OPATOPHBIE 3aHATHS, CAMOCTOSTENbHAs paboTa. ..
2 HeoOX0MMO yKa3aTh aKTUBHbIE M HHTEPAKTUBHBIE METOIbI 00yUeHHUs (HAPUMED, MHTEPAKTUBHAS JIEKIUs, pab0oTa B MabIX IPYNIAX, METObl MO3rOBOIO INTYPMa M T.J1.),
CIOCOOCTBYIOIIHE PA3BUTHIO Yy 00yUAIOIINXCS HABBIKOB KOMAaHIHOM PabOTHI, MEKIMIHOCTHON KOMMYHUKAINH, IPUHATHS PEIIeHUH, TUASPCKIX KadeCTB.
% Haumenosanue TeMbl (pasjena) 6epercs u3 paboueii IIporpamMmMbl JUCIUIUIMHBL.
4 OLeHOYHOE CPEICTBO JIOJKHO BHIOHPATHCS C YUETOM 3alIaHUPOBAHHBIX PE3YJIbTATOB OCBOCHHUS IUCIUUILIMHBI, HAPUMED:
«3HaTh» — cobeceloBaHNE, KOJUIOKBHYM, TECT. ..
«YMeTb», «Bnanets» — MHIUBHUTya bHBIA WK TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poseBast)

urpa, noptdoimo. ..




MIPOBEICHUS MCCIICIOBAaHUI B 00JIaCTH | U clladya MPOMEXyTouHou | Tema 2. Mertoni0- | TECTUpPOBaHUE,
KHUOCPHETUKH. aTTeCTalWu. opueHtupoBannsbie 1111 3alldTa OTYETOB II0
[Toka3pIBa€T MOBEPXHOCTHBIC 3HAHUSA Tema 3. [IpobGraeMHO- | MpaKTUYECKUM
0 HK30CKeNeTax ¥ MUKpPOpPOOOTax. opueHtupoBannsle 11111 paboram
Tema 4. Teoperuueckue
OCHOBBI TPOCKTUPOBAHUS U
paspabotku ITI1I1
Cpennuii [1K-10.1. CrymeHt 3HaeT ocHOBHOE | JIeKIIMOHHBIE u | Tema 1. ITakers! | Texkymuii KOHTPOJIb
yYpOBEHb coJiep)KaHue MaTepualia IUCHUIUIMHBI. | IPaKTUYECKUe 3aHATUS, | IPUKIAIHBIX MpPOrpaMM B | — YCTHBIA  OMpoOC,
3HaeT (¢yHIAMEHTaJbHbIE pa3feiibl | padoTa B MajblX TIpyIImax, | IpodeccuoHanbHOM KOHTPOJIbHAS
KUOEPHETUKH;, MPUHIMIBI U METOJbl | HHTePAKTUBHAS JEKIUs, | AeATeIbHOCTH paborta,
IIPOBEJICHUS UCCIIEI0BAaHUI B 00JACTH | IUCKYCCHS, Tema 2. Mertono- | TecTUpOBaHuE,
KHUOEpPHETUKH, a Tak)Ke 3HAaeT, 4TO | camMocTosTenbHass  paboTa | opuentupoBanubie [TI1I1 3alUTa OTYETOB IO
IPEJICTaBIISIIOT COOOM 3K30CKENEThI: | o0yJarolmmxcs, MoAroroBka | Tema 3. [IpoGnemMHO- | IpPaKTHYECKUM
Ha3Ha4YCHHE U KJacCU(pUKalus | U cJada MPOMEXYTOUHOH | opueHTupoBaHHble [1T111 paboTtam
AK30CKEJIETOB, CYLIECTBYIOIIME | ATTECTALlMH. Tema 4. Teoperuueckue
KOHCTPYKIIUU SK30CKENIETOB, a TaKXkKe OCHOBBI TIPOCKTHUPOBAHUS H
MUKpPOPOOOTHI, HO JIOIyCKaeT pazpaboTtku I1I1IT
HE3HAYUTENbHbIE OMIHOKH
Bricokuii [M1K-10.1. CryaeHT 3HaeT, MOHHUMAET, | JIGKIIMOHHBIC u | Tema 1. [Takersr | Tekymuii KOHTPOJb
YPOBEHb BBIJICJIIET TJIABHBIE TIOJIOXKEHUSI B | IPAKTUUYECKHUE 3aHATHS, | OIPUKIAJAHBIX TPOrpaMM B | — YCTHBIM  OmpoC,
M3YYEHHOM MaTepuaje U CcHocoOeH | paboTa B MajbIX TIpyImnax, | IpodeccunoHanbHOM KOHTPOJIbHAS
JaTh  KpPaTKyl  XapaKTEPUCTUKY | MHTEPAKTHBHAs JEKLMs, | IeATeIbHOCTH paborta,
OCHOBHBIM HJIeSIM TMPOPaOOTAaHHOTO | TUCKYCCHUS, Tema 2. Mertono- | TecTupoBaHuUe,
MaTrepuana JUCUUTLTAHBIL. camocrositensHas ~ pabota | opuentupoBannbie [TI1I1 3alllUTa OTYETOB I10
3HaeT (yHIAMEHTAJbHBIE Ppa3Zeibl | 00yJaromuUXCcs, MOATOTOBKa | Tema 3. [IpobneMHO- | MpaKTUYECKUM
KUOEPHETUKH, MPUHIMIBI ¥ METONBI | M cJada NpOMeXyTouHOU | opueHTupoBanHblie [TI1I1 pabotam
MIPOBEICHUS MCCIICIOBAHNN B 0OJIACTH | aTTECTAIlUH. Tema 4. Teoperuueckue
KHUOEPHETUKH, a TakKe 3HAeT, 4TO OCHOBBI TPOEKTUPOBAHUS U
MPEJICTABIISIIOT COOOM  3K30CKENETHI: pazpaboTtku I1I1IT

Ha3Ha4YCHUE u KJIaccuuKarus
9K30CKEIIETOB, CYILECTBYIOIIHEC
KOHCTPYKIIMU JK30CKEJIETOB, a TaKXkKe




MHUKPOPOOOTHI.

Yueem
ba3zoBbiit ITK-10.2. CryneHt ymeer | JlekuroHHbIE u| Tema 1. [Takers! | Texkymuii KOHTPOJIb
YPOBEHb (bopmynupoBaTh " JOKa3bIBaTh | IIPAKTHUYECKUE 3aHATHUA, | IPUKJIAOHBIX [POrpaMM B | — YCTHBIM  OIpPOC,
HanOosiee BaKHBIE pe3yiabTaThl B | paboTa B MaibIX Tpynmnax, | npodecCHOHaIbHOU KOHTPOJIbHAS
KHOEpHETUYECKUX 001acTAX; | HHTEpaKTUBHAS JEKUUs, | AeATEeIbHOCTH paborta,
pa3palaTeIBaTh AJITOPUTMBI PELIEHUS | AUCKYCCHUS, Tema 2. MeTton0- | TecTUpOBaHUE,
KOHKPETHBIX 3ajad, yMeeT | camocrosiTenbHas — pabota | opueHTupoBaHHble [TITIT 3alUTa OTYETOB IIO
paspabarbiBaTh TPEOOBAHHS K CHCTEME | 00yJaroIIUXcs, MOoAroToBka | Tema 3. [IpobneMHO- | MpaKTUYECKUM
yIpaBICHUS MHOTO3BEHHBIM | U C/ladya IPOMEXYyTOuHOU | opueHTupoBaHHbIe [IT111 pabotam
9K30CKEJIETOHHBIM KOMIUIEKCOM, | aTTECTALUU. Tema 4. Teoperuueckue
QITOPUTMBI  yIIpaBJIeHUs] poOoTamu, OCHOBBI IIPOCKTHUPOBAaHUSA MU
KaK MHOT'OAr€HTHBIMU CUCTEMaMH, HO pazpaboTku I1I1I1
JIOITyCKAeT OUIMOKH.
Cpenuuii I1K-10.2 Crynent yMmeert | JIekimoHnHbie u | Tema 1. [Takersl | Tekymuii KOHTPOJIb
YPOBEHb bopmynupoBaTh " JOKa3bIBaTh | IIPaKTUYECKUE 3aHTHS, | IPUKJIAJHBIX TpOrpaMM B | — YCTHBIM  OIpOC,
HauOosee BaXKHbIE pe3ysbTaThl B | padoTa B MajbIX Ipymmax, | HpodeccuoHanbHOM KOHTPOJIbHAS
KHOEpHETUYECKUX 001acTAX; | HHTEepaKTUBHAS JEKUUs, | IAeATEeIbHOCTU pabora,
pa3pabaTbiBaTh aJIrOPUTMbI PEIIEHUs | TUCKYCCHS, Tema 2. Merton0- | TecTUpOBaHueE,
KOHKPETHBIX 3ajad, yMeeT | camocTosiTenbHas  pabota | opuenTupoBaHHble [TITIT 3alUTa OTYETOB IIO
pa3pabaTheiBaTh TPEOOBAHUS K CUCTEME | OOyJarOIINXCsl, TMOAroToBKa | Tema 3. [TpobGneMHO- | MpaKTUYECKUM
yIpaBICHUSA MHOTO3BEHHBIM | U C/aya NPOMEXYyTO4uHOU | opueHTHpoBaHHbIe [ITII1 pabotam
9K30CKEJIETOHHBIM KOMIUIEKCOM, | aTTECTalUU. Tema 4. Teoperuueckue
QITOPUTMBI  yTIpaBJIeHUs] poOoTamH, OCHOBBI TIPOEKTHUPOBAaHUSA MU
KaK MHOTIOaréHTHBIMU CUCTEMAaMHM. pazpaboTku I1I1I1
Beicoknii ITK-10.2. CryneHt ymeer | JIekiuroHHbIE u | Tema 1. ITakete! | Texkymuii KOHTPOJIb
YpOBEHb CaMOCTOSITENILHO, 6€301IM00YHO | MPaKTUYECKUE 3aHATHS, | IPUKIAJHBIX TpOorpaMM B | — YCTHBIA  OmpoC,
dopmynupoBaTh W JOKa3bIBaTh | pab0Ta B MajbIX Tpymmax, | Mpo(eccCHoHANTbHOMI KOHTPOJIbHAS
HaubOosee BaXKHbIE pe3ylbTaThl B | HHTEPAKTHUBHAS JeKIUs, | AeATeIbHOCTH pabora,
KHOEpHETUYECKIX o0nacTsx; | JUCKyCCHs, Tema 2. Merton0- | TecTUpOBaHUE,
pa3palaThiBaTh aJIrOpPUTMbI PEIICHUS | caMOCTOsATeNbHass  pabota | opueHTHpoBaHHbIe [TI1I1 3allUTa OTYETOB IO
KOHKPETHBIX 3azad4, yMeeT | o0ydarommxcsi, MoAroToBka | Tema 3. [IpobnemMHO- | MpaKTHYECKUM
pa3palaTbIBaTh TpeOoBaHUs K | M cJaga nOpoMeKyTouHOH | opueHTtHpoBaHHble 1111 paboram




CUCTEME YIIPABJICHHUS MHOI'O3BEHHBIM | aTTECTALIUU. Tema 4. Teopernueckue
9K30CKEJIETOHHBIM KOMILIIEKCOM, OCHOBBI IIPOEKTHPOBAHUS U
QITOPUTMBI  YIIPaBIEHUS POOOTaMH, paspadotku ITI1IT
KaK MHOTOAareHTHBIMH CUCTEMaMU
Braoeem
ba3zoBb1it [1K-10.3. CryznenT Ha 6a30BoM ypoBHE | JIeKIIMOHHBIE u| Tema 1. ITakets! | Texkymuii KOHTPOJIb
YPOBEHb BJIA/ICET HaBbIKaMU pEILIeHUs | IPAaKTUYECKUE 3aHATHUA, | IPUKJIAOHBIX MPOrpaMM B | — YCTHBIA  OIpPOC,
NOCTaBJIEHHBIX 33/Ja4 B IPEIMETHOM | paboTa B MajbIX Trpylmnax, | HpodeccuoHanbHOM KOHTPOJIbHAS
o0lactTd B  paMKax BbIOPaHHOIO | HHTEPAKTUBHAs JEeKUUs, | AeATeIbHOCTU pabora,
npopwiss;  MeTogamMu  pa3pabOTKH | JUCKYCCHS, Tema 2. Merono- | TectupoBaHue,
JKCIIEPTHBIX CUCTEM 1o | camocTtosATeNnbHass  pabora | opueHTHpoBaHHbIe 1111 3alUTa OTYETOB IIO
HCIIOJIb30BaHUI0 POOOTOTEXHUUYECKUX | OOydaroluxcs, MOoAroroBka | Tema 3. [IpoGnemMHO- | IPaKTHYECKUM
cpenctB, npoexktupoaHus ACY ¢ |u cmaua npomexyrouHoil | opueHTupoBaHHble [ITII1 pabotam
UCII0JIb30BAHUEM CUCTEMHOTO | aTTECTaluM. Tema 4. Teoperuueckue
aHaJIn3a, MaTEMaTHYECKOT O u OCHOBBI IIPOCKTHUPOBAaHUSA M
AMUTAMOHHOTO MOJIECIIMPOBAHUS IS paszpabotku [1I1I1
CUCTEM Pa3IM4YHOIO HA3HAYCHHUS.
Cpennnii [1K-10.3. CtyzmeHT Biageer 3HaHUSMH | JIEKITMOHHBIE u | Tema 1. ITakers! | Texkymuii KOHTPOJIb
YPOBEHBb BCETO W3Y4YEHHOTO MaTepuaia. | IpakTHYECKUe 3aHTHS, | IPUKIAJHBIX TpOrpaMM B | — YCTHBIA  OIpOC,
Bnaneer HaBbIKaMU pemieHus | pabota B MaiblX Ipynnax, | IpopeccuoHaIbHOU KOHTPOJIbHAS
IIOCTABJIEHHBIX 3a/Jad B IPEIMETHOM | MHTEpaKTUBHAs JEKUUs, | IAEATEeIbHOCTU pabora,
objacTh B paMKax BBIOPAHHOTO | TUCKYCCHS, Tema 2. Mertono- | TecTupoBaHue,
npodwis;  MeToJamMH  pa3pabOTKH | camocToATeNnbHas  paborta | opueHTHpoBaHHbIe [1I1I1 3alUTa OTYETOB IIO
DKCIIEPTHBIX CUCTEM no | oOyyarouuxcs, MoAroroBka | Tema 3. [IpoGnemMHO- | IpaKTHYECKUM
UCITIOJIb30BaHUIO0 POOOTOTEXHUYECKUX | U CcAaya TMPOMEXYTOUHOH | opueHTHpoBaHHbIe [1I1I1 pabotam
cpenct, mnpoektupoBanus ACY ¢ | arTecTanuu. Tema 4. Teoperuueckue
HCII0JIb30BaHUEM CHUCTEMHOTI'O OCHOBBI IIPOEKTHPOBAHUS H
aHaiusa, MaTeMaTU4eCKOTO 51 pazpaboTku I1I1IT
MMUTALMIOHHOTO MOJEIUPOBAaHUS IS
CHCTEM Pa3JIM4YHOI0 Ha3HAUYEHHUS.
Bricokuii [1K-10.3. Crynent Biajeer | JlekimonHble u | Tema 1. [Takers! | Texkymuii KOHTPOJIb
YpOBEHb KOHIENTYaIbHO-TTOHSTUHHBIM MIPaKTUYECKHE 3aHATHS, | IPUKJIAJHBIX TMpOrpaMM B | — YCTHBIA  OmpoOC,
annaparoM. paboTta B MaibIX TIpynnax, | npodecCHoOHaJIbHOU KOHTPOJIbHAS




Bmageer Ha  BBICOKOM  ypOBHE
HaBBIKAMU PEIICHHUS] TOCTaBJICHHBIX
3a7a4 B TpeIMETHOW o0imacté B
paMKax  BBIOpaHHOTO  TpoduIIs;
METOJIlaMH  Pa3pabOTKH HKCIEPTHBIX
CHCTEM o UCIIOJIb30BAHUIO
POOOTOTEXHUYECKUX CPEICTB,
IIPOEKTUPOBAHUS ACY c
UCIIOJIb30BaHUEM CHCTEMHOT'O
aHAJIN3A, MaTeMaTHIeCKOTO u
UMHTAIMOHHOTO MOJICITUPOBAHUS JUIS
CHCTEM Pa3JIMYHOr0 Ha3HAYCHUSI.

VHTEPAKTUBHAA JICKLIMS,
JIACKYCCHS,
caMoCTOsATeNbHass ~ pabora

o0yJaromuxcsi, MOArOTOBKA
U clada M[POMEXYTOYHOU
aTTeCTAIlHH.

JESITEIIbHOCTH
Tema 2. Mertono-
opuentupoBanusbie T1T1I1
Tema 3. [TpoGnemHuo-
opuentupoBanusbie T1I1I1
Tema 4. Teoperuueckue
OCHOBBI TPOCKTHUPOBAHUS H
paszpabotku [1I1I1

pabora,
TECTUPOBAHUE,
3alIiTa OTYETOB 11O
MPAKTHYECKUM
pabotam




2. TIEPEYEHb OLHEHOYHBIX CPEACTB®

Tabauma 3
No | HaumenoBanue | XapakTepHUCTHKA OLIEHOYHOI'O CPEJICTBA [Ipencrasienue oneHoyHoro cpeacrtsa B POC
OLIEHOYHOT' O
cpeacTaa
1. Yerabiii onpoc | CpeacTBO KOHTPOIIS YCBOSHHS Y4eOHOTO MaTepHasa TeMbI, pa3/elia Win pa3ienoB | Bompockl mo Temam/pasaenam TUCIUILITHHB
IMCHUIUIMHBI, OPTraHW30BaHHOE KaK y4yeOHOE 3aHATHE B BUAE COOECEIOBaHUS
mpenojaBaTelis ¢ 00y4aroIuMUCS.
2. KontponsHas | PaznuuaroT 3agaun v 3a1aHus: KomMruiexT pa3HOypOBHEBBIX 3a/1a4 (3aaHuil)
pabora, 3amMTa | a) PenpoAYKTUBHOTO YPOBHSI, MO3BOJISIONIME OLICHUBATh M JHATHOCTHPOBATH 3HAHHE
OTYCTOB 110 ¢dakTnueckoro marepuana (06a30Bble IOHATHS, AITOPUTMbI, (AKTBI) M YMEHHE
NPAKTHYCCKUM | [IpaBHJILHO WCIIOJIB30BaTh CHCIMAIbHBIC TCPMHUHBI U TOHATHS, y3HaBaHHE OOBHEKTOB
paboTam M3y4YEHUs B paMKax ONpeJeJICHHOro pa3iesyia JUCUUILIUHBI;
0) pPEKOHCTPYKTUBHOTO YPOBHS, MO3BOJISIOIINE OIEHUBATh W JWArHOCTUPOBATH
YMEHUSI CHHTE3UPOBaTh, aHAIIM3UPOBATh, 00001IaTh (PAaKTUYECKUH M TEOPETHYECKHUIM
MaTepuan ¢ GOpMyJIUPOBAaHMEM KOHKPETHBIX BBIBOJOB, YCTAHOBJICHHEM NPHYUHHO-
CJIEICTBEHHBIX CBSI3€il;
B) TBOPYECKOIO YPOBHS, IMO3BOJISIIOIIME OLIEHUBAaTh M JHMAarHOCTUPOBATH YMEHMS,
MHTErpUpPOBaTh 3HAHUS PA3IMYHBIX 00JacTell, apryMEHTHPOBATh COOCTBEHHYIO TOUKY
3peHusl.
3. TectupoBanue | CpelacTBo, MO3BONAIONIEE OLEHUTh YPOBEHb 3HaHUH oOydaromierocs ImyrteM BbiOopa uM | TecToBble 3amanus
OAHOI'0 M3 HCECKOJIBKMX BapUaHTOB OTBETOB Ha TOCTaBJICHHBIN BOIIPOC. Bo3moxno
UCIIONIb30BAaHWE TECTOBBIX BOIPOCOB, NPEIyCMATPUBAIONIMX BBOJ  OOYYarOIIMMCS
KOPOTKOT'O U OJHO3HAYHOI'O OTBE€TA Ha MMOCTaBJIICHHBIN BOIIpOC.
4. DK3aMeH Bomnpocsl k 3x3ameny

® VKa3bIBAOTCS OLIEHOYHbIE CPEJICTBA, IPUMEHSIEMBIE B XOJI€ Pean3aiu padodeil IporpaMMbl JAHHON JUCLIUILTHHBL.




3. OIMUCAHUE MOKA3ATEJIEI U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIUI

OueHuBaHue pe3ynbTaToB 00yUeHUs Mo JUCHUILTHHE «MaTeMaTHKa» OCYIIECTBISIETCA B COOTBETCTBUU ¢ [lookeHneM o TekyieM KOHTpoJie
YCIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui O0y4YarOIUXCsl.

[IpeaycMoOTpeHsbl caeAyoIre BUABI KOHTPOJIS: TEKYIUNA KOHTPOJIb (OCYIIECTBICHUE KOHTPOJIS BCEX BUJIOB ayIUTOPHOM U BHEAYTUTOPHOU
JEeSITeIbHOCTH 00YYa0IIErocs ¢ 1eJIb0 MOIYYeHUs IEPBUYHON MHPOPMAIIH O XOJ€ YCBOCHHUS OT/IEIbHBIX 3JIEMEHTOB COJIEP)KaHUS JUCIUILINHBL) U
MIPOMEXKYTOUHAsI aTTeCTaIMs (OLIEHUBACTCS YPOBEHb U Ka4€CTBO MOATOTOBKHU IO AUCIUIUIMHE B IICJIOM).

[Tokazarenu U KpUTEPUHU OLICHUBAHUS KOMIIETEHIINH, (POPMHUPYEMBIX B IIPOLIECCE OCBOSHUS TaHHOM TUCIUILIMHBI, OMUCAaHbI B Ta0. 4.

Tab6nuia 4.



Kon YpoBeHb ocBoeHus | Huaukatopel Kpurepuu ornieHuBaHus pe3yabTaTOB O0yICHHS
KOMITETEHIIMH | KOMIIETEHIIUU JOCTUKEHUS
KOMITIETEHIINH
ITK-10 3Haer
Henocrarounsiit yposens | [1K-10.1. He 3naem snauumenvHou uacmu mamepuana Kypca, He CROCOOeH CAMOCMOSAMENbHO
O1eHKa «HE3aUTEHO. 8b10€151Mb 21ABHbIE NONONHCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTIUHDL.
ba3o0BbIi1 ypoBeHb 11K-10.1. 3naem mne menee 50 % ocHO8HO20 Mamepuana Kypca, OOHAKO UCHbIMblEAem
OneHka «3auTeHo». 3ampyOHeHUs 8 €20 NPUMEHEHUU.
Cpennuii ypoBeHb 11K-10.1. 3naem ocHOBHYIO wacmv Mmamepuara Kypcd, CHOCODEH NPUMEHUMb U3YYEeHHDbIU
OreHKa «3a4TeHOY. mamepuan Ha Npakmuke, UCNbIMbIEAEN He3HaAUUmenbHble 3ampyOHeHUs 6 peueHuu
3a0auy.
Bricokwuii ypoBeHb 11K-10.1. Ilokaszvieaem 2nybokoe 3Hanue U NOHUMAHUE MAMepuand, CnocobeH NpuUMeHUms
OrneHka «3auTeHo». U3YYeHHbII Mamepuan Ha NPpakmuxe.
Ywmeer
bazoBblit ypoBeHb 11K-10.2. Ymeem e6ocnpouzeecmu Hne memee 50 % ocHosHO20 mamepuana Kypcd, OOHAKO
ucnvimvleaem 3ampyOHeHusi NPU peueHul’ NPaKmuyecKux 3a0ay.
Cpennuii ypoBeHB 11K-10.2. Ymeem pewamsv cmandapmuvie npogheccuonanrvHvle 3a0ayu ¢ NPUMEHEHUEeM
NOJYYEeHHbIX 3HAHULL, UCNbIMbIBAEM He3HAYUMeNbHble 3aMPYOHEHUs 8 peulenuU 3a0ay.
Beicokuii ypoBeHb 1TK-10.2. Ymeem pewamv cmandapmuvie npogheccuonanvhvie 3a0auu ¢ npuUMeHeHuem
NOJIYYeHHbIX 3HAHULL, NoKa3vleaem 21y00Koe 3HaHUe U NOHUMAHUe Mamepuaid, CnocooeH
peuums 3a0a4y npu usMeHeHuu GopmyiuposKu.
Bnaneer
bazoBerii ypoBeHb 1TK-10.3. Cmyoeum 6nadeem OCHOBHbIMU HABLIKAMU MEOPEmu4ecKko20 U NpaKmuidecKko2o
NpUMEHeHUss ~ Memooo8  AaHANUMUYECKOU  2eoMempuu, JUHEUHOU  aneeopvl U
Mamemamuyecko2o auanuza. Hmeem HecucmemamuszuposanHvle 3HAHUS OCHOBHBIX
Ppaszoenos OUCYUNIUHDL.
Cpennuii ypoBeHb 11K-10.3. Cmyoenm 61adeem 3HAHUAMU BCE20 U3VUEHHO20 Mamepuand, eldadeem HABbIKAMU
meopemu4eckoeo U npaKkmuiecko2o NPUMeHeHUs Memo008 aHaIUMuyecKol 2eomempuu,
JUHeUHol aneebpbl U Mmamemamuiecko2o avanuza. Hcneimvieaem He3HauumenbHule
3ampyOHeHUs. 8 peuleHUU 3a0ay.
Bricokuii ypoBeHB 11K-10.3. C60000HO 61a0€em HABLIKAMU MEOPEeMU4ecKkoeco0 U NPAKMu4ecKko2o npuMeHeHUs.




Memooo8 aHATUMUYECKOU ceomempuu, AUHEUHOL aﬂ2€6pbl u mamemamuiecKkozco
aHanusa, nokasvleaem Zfly6OK0€ 3HAHUe U HNOHUMAHUE U3YYEeHHO20 Mmamepuaia.

Cmyoenm enadeem KOHYENmMyanbHO-NOHAMUUHBIM ANNAPAMOM, HAYYHLIM A3bIKOM U
mepmunono2uell npopeccuoHanbHoU 0esamenrbHOCMU.




4. MeTtoau4yeckue MaTepUaJibl, ONpeAesaonue Npoueaypbl

OLICHMBAHUS Pe3yJbTATOB 00y4eHUs

3aganus B ¢popme yCTHOrO onpoca:

Y CTHBIH OMPOC UCTIOAB3YETCS IS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH O0YJarOIUXCs 10
JTUCIUIUIMHE B KadyecTBE IMPOBEPKH PE3yJIbTaTOB OCBOCHHUs Marepuana. Kaxmomy cTyneHTy
BbIJIa€TCSl CBOM COOCTBEHHBIH, Y3KO C(OPMYIUPOBAHHBII Borpoc. OTBET JOJIKEH ObITh YETKUM
U KpaTKUM, COJEp>KallliM BCE OCHOBHBIE XapaKTEPUCTHKHU OMHCHIBAEMOro MoHsATus. B cBoem
OTBETE CTYACHT JIOJDKEH IMOKa3aTh YMEHHS IMPOCIECKHUBATH MPUYHMHHO-CIECICTBEHHBIC CBSI3U U
HABBIKU PAaCCYKJICHHI U JOKa3aTeJIbCTBA.

3ananus B popMe npakTudeckux pador. Komniiekr pa3HoypoBHeBBIX 32124
(3agaHmuii)

[IpakTuueckas paboTta mpencTaBiIsieT cO00M KOHTPOJIBHOE MEPOMPHUITHE MO YUeOHOMY
MaTepuanty KaxJI0i Tembl (pa3zaena) AUCHUILTUHBI, COCTOSIIEe B MHAUBUAYATLHOM BBINOJTHEHUN
00y4JaromuMcsl TPaKTHUECKUX 3aJaHUN Ui OLICHKH MOJTYYCHHBIX 3HAHUW, YMEHUN U BIaJCHUMA
KOMIIETCHIIMSIME, (DOPMHUPYEMBIMU TI0 JAHHOW JUCIUTIINHE.

BreimonHeHne TpakTHYECKUX paboOT  SBISETCS CPEJACTBOM TEKYIIETO KOHTPOJIIS
YCIIEBACMOCTH OOYYAIOIIUXCSl 10 JAUCIUIUIMHE U MOXET BKJIFOYATh B CEOS CICAYIOIIUE THIIBI
3aJ]aHUid: 3aJlaHUs TUIIOBOIO BHJA W 3aJaHUS TBOPYECKOrO XapakTepa, MO pPe3yjbTaram
BBITIOJTHEHHS] MPAKTHUECKUX 3aJaHuil oOyuaromue oQOpMIISIIOT OTYETHI, COAEPIKAIIUE aHAIN3
MOJIyYEHHBIX PE3YJIbTATOB U BHIBOJBI.

TecToBbie 3ananus. 3aganus B popmMe TECTHPOBAHUS

Tect npeacrasnseT co00M KOHTPOIBHOE MEPOIIPHUATHE MO YUEOHOMY MaTepHay Kaxa0i
TEMBI (pasj:[ena) JUCHUIIIIMHBI, COCTOsSAIIECEC B  BBIIIOJIHCHHUU O6yT~IaI-OHII/IMC$I CHUCTEMBI
CTaHJAPTU3NPOBAHHBIX 33JaHUM, KOTOPAsi MO3BOJSAET aBTOMATU3UPOBATh IIPOLIEYPY U3MEPEHUS
YPOBHS 3HaHUN U YMEHUI 00y4aroIerocs.

TectupoBaHue sBIIsE€TCS CPEACTBOM TEKYLIETr0 KOHTPOJIS YCIIEBAEMOCTH O0y4aroIHUXCs
0 JAMCUUIUIMHE W MOXET BKJIIOYaTh B ce0s Cleqylole TUIbl 33JaHuil: 3aJaHue C
€/IMHCTBEHHBIM BBIOOPOM OTBETa M3 MPEIJIOKEHHBIX BapHAHTOB, 3a/laHUE Ha OIpe/eeHue
BEPHBIX Y HEBEPHBIX CYXKJIEHUI; 3a/laHie C MHO)KECTBEHHBIM BEIOOPOM OTBETOB.

B kaxom 3a1aHiuM He00X0AUMO BBIOpATh BCE NMPaBHIbHBIE OTBETHI.

5. Martepuansl 1j151 IPOBEJEHUSA TEKYIEro KOHTPOJIS M MPOMEXKYTOYHOM
aTrecTanuu

3aganus B popmMe YCTHOIO OIpoca

Tema 1. Ilakerbl NPUKJIAJHBIX NPOrpaMM B MPO(PecCHOHATBHOMI

HEeATCJIBbHOCTH
1) Onpenenenne makeToB npukiaaaabix mporpamm (IIIIT).
2) Knaccudukarms TTIIIT.
3) OcuoBbl uncTautssnuu T

4) Hacrpotika cpeapr TITIIT.



5) Od¢ucHble MakeThl MPUKIATHBIX TPOTPAMM.
6) Kommynukarnmonnsie TTTIIT.

7) Marematuueckue TITII1.

8) [TIIT gpyrux chep SKOHOMHUKH.

Tema 2. Meroapo-opuentupoBannsnie I

1) [TakeT mpuxnanapix nporpamm MathCAD: 1omoTHUTEIBHBIC BO3MOKHOCTH.

2) Ympasnenue Beranciaenusymu B [T MathCAD.

3) Busyanuzanusi  pe3ynbTaToB  MaTeMaTUYeCKOTO  MOJAEIUPOBAaHUSA  IyTEM
MCIIOJIb30BAHUS PACIPEACIEHHBIX BRIUUCICHUN U TPAIULIMOHHBIX SI3bIKOB TPOrPAMMHUPOBAHMUS.

4) [TITIT Statistica. 3aa4u CTATUCTUIECKOTO aHAIH3A.

5) OyHKIUM aHAJIW3a JaHHBIX, YIPaBICHUS JaHHBIMH, JOOBIYM  JIaHHBIX,
BU3yaJIM3allu JAHHBIX C MPUBJICYEHUEM CTATUCTUYECKUX METO/IOB.

6) Hayunbie, nenoBble, TpEXMepHbIE U JBYXMEpHbIE TrpaQUKd B Pa3IUYHBIX
CHUCTEMaxX KOOpPJHMHAT, CHEIHaTU3UpPOBAHHBIC CTATUCTHUECKUE TpapuKd - TUCTOTPAMMBI,

MaTpUYHbIE, KATErOPHUPOBAaHHBIC TPADUKH.

Tema 3. IIpo6s1emHo-opuenTupoBannbie I

1) [TI1IT HayyHOM M MHXKEHEPHOU IpaUKH.

2) [TakeT cBOOOIHO pacpoCTpaHsAEMbIX MIPUKIAIHBIX TIporpaMM «JImHyke MacTep».
3) Pabora ¢ npuknaaHbpIMu akeTamMu cructeMbl MatLab.

4) Pemenune kpaeBbix 3a1a4 B nakere PDE.

5) 3agaHue o0IacTH U TPAaHUYHBIX YCIOBUH.

6) Pemenune kpaeBbix 3a1a4 B nakere PDE.

7) HcxonHoe ypaBHEHME 3aa4H.

8) UucneHnHsle METOABI pelieHns AMPPepeHInaIbHbIX YPAaBHEHUN U UX peanu3arus

B cucreme Matlab.
9) Pemenune ypaBHenuii B makere Mathematica.
10) duddepenumpoBanue u perieHne NpocTeHmmx TudpepeHIaTIbHbIX YPaBHCHHUH.
11)  UnrerpupoBanue B nakere Mathematica.
12)  Pasno)keHue B Psi/l U BBIYKCIICHHE MIPEICIIOB.
13) TI'paduka B makere Mathematica.

Tema 4. OcHoBbI IpoekTHPOBaHMA U paspadorku ITTIII

1) IIpoextuposanue I1III1. CocraBnsie wactu I1III.

2) MotynbHbIN pUHIMT GOPMHUPOBAHUS MaKeTa.

3) DyHKINUN OTAEIBHBIX MOJYJIEH MTaKeTa.

4) Monens npeamerHoit oomactu [ITIT.

5) CraTuueckas 1 JUHaAMUYeCKasi MOJIENIU MPeAMETHON 00JIacTH.
6) Buemnee ynpasnenue nakerom. Murtepdetic T

7) [TpuHIMIBI TpOEKTHPOBAaHUS UHTEpdeTica.

8) Kputepun xoporiero nuanora.

9) Ocob6ennoctu peanusanuu TTTITT.

10)  DOyHKIUH yIPaBISIONIUX U 00CTYKHUBAIOIIUX MOTYJICH.



11)  OpraHu3zanms ynpapieHUs ¢ BXOJHBIM S3bIKOM KOMaHHOTO THIIA, C S3bIKOM THIIA
MEHIO.

12)  IIpoekTupoBaHuE OOCTYKHUBAIOIINX MOJIYJICH.

13)  TpeOoBaHusi NPU MPOSKTHPOBAHHU CIIPABOYHBIX MOJIYJCH U MOJYJCH MOMOIIH
npu 00paboTKe OMHOOK.

KonTtpomupyemsie komnerenuuu: [1K-10
Oyenka KomMnemeHyull 0Cyuecmeisiemcst 8 COomeemcmeuu ¢ maoauyet 4.

3ananus B popme npakTudeckux pador. KommiekT pa3HOypoBHeBBIX
3a1a4 (3aaHui)
BapuanTt 1
Cucrtema COCTOUT M3 TPEX KOMIIOHEHTOB M TpeOyeT paboTOCIIOCOOHOCTH KXk I0TO U3 HUX
B Te€4YeHHUE 24 4acoB C MOHENEIbHUKA 10 MSATHHILY. BBIX0 U3 CTPOsi KOMIIOHEHTa | TPOMCXOIUT
0 CJICAYIOUIEMY PacIHCaHUIO:
[TonenenbHUK = O€3 BBIXOJIOB U3 CTPOSI
Bropuuk = 5:00 — 7:00
Cpena = 6e3 BBIXOJIOB U3 CTPOSI
Yersepr = 16:00 — 20:00
. [Iaranna = 8:00 — 11:00
Paccuuraiite MTBF 1 MTTR kommonenTa 1
Pemenue:
MTBF = O6miee Bpems padots (Total uptime)/Yucio c6oeB (Number of failures)
MTTR = O6iee Bpems nipoctos (Total downtime)/Yucno cooes (Number of failures)
Total time (up + down) = 5*24 =120
Down time = 2+4+3 =9
Uptime=120-9=111
MTBF = 111/3 = 37 yac.
MTTR = 9/3 = 3 gac.

oo oTw.

Bapuanr 2

Cpennuii pasmep BBoja/BbiBoja mnpuioxeHus 64 KO6. Ot mnpousBomuTenst IUCKa
JIOCTYIIHBI CIICYIOIINE XapaKTePUCTUKH: cpedaHee BpeMms moucka = 5 mc; 7200 ob6opoToB B
MHUHYTY U cKOpocTh nepenaun = 40 Mout/c. Onpenenuts MakcumansHoe IOPS, koTopoe MosxeT
OBITh, BBIIIOJHEHO C 3TOrO JWCKa, JUIs IpuiiokeHus. Mcmonb3ys 3TOT ciiydail B KauyecTBe
npuMepa, 00ObSICHUTH B3aMMOCBSI3b MEXKAY HCIIONb30BaHueM aucka u IOPS.

Pemrenne:

s onpenenenus 1/O, BeimonHseMbix auckoM, B cekyHny (IOPS), cHauana Mbl JOTKHBI
OTIpeNIeTTUTh Bpems, HeoOxomumoe misi oOpabotrku omuHoro I/O. Bpewms, HeoOxomumoe st
obcnyxuBanus /O paBHo cymme Bpemenn mnoucka (E), 3amepkku Bpamenus (L), u BpemeHH
BHyTpeHHel nepeaaun (X). RS = E+L+X

. Cpennee Bpems MONCKa 3a/1a€TCs KaK 5 MC.

. Cpenssii  3afepKa BpalleHHUs ONpENeNsieTcss Kak II0JIOBUHA BpPEMEHH,

HEOOXoaUMOro s MonHoro obopora gucka B cekyHay (RPS). CnemoBarensHo:
L=(0,5/(7200/60) = 4,167

. Buyrtpennee Bpemsi mepemauu (X) ocHoBaHO Ha pasmepe [/O u ckopoctu
nepesavyn JaHHbIX.
J T. o., Bpems, HeoOxonumoe st nepenaun 64KB 1/O uepe3 xanan 40MB/s = 64

K6/(40x 1000) Kb /cex = 1.6



J T. 0., Bpems, HeoOxonumoe it obcayxuBanus onnoro I/O RS =5 + 4,167 + 1,6
=10,767 mc

J T. 0., MakcuManbHOe KomuyecTBO /O, KOTOpBIE IUCK MOXKET OOCIYKUTh B
cexyHny, pasao 1/RS =93 IOPS.

Oto pemenue onpenenseT yucio IOPS gucka, koTopoe MOKET OBITh TOCTUTHYTO TOJIBKO
MIpU BBICOKOM cTeneHu ucnoiib3oBanus (oxosio 100 %) kouTposepa aucka. [Ipu Takoi BBICOKOM
3arpy3ke, BpeMs OTKJIMKa Ui TNpWIOKEeHHs OyneT OdeHb BBICOKUM. [l mpuiiokeHuw,
YyBCTBHUTEJIBHBIX K MPOU3BOAMTEIBHOCTH, WCIOJIB30BAHUE TUCKOBOTO MPOCTPAHCTBA JOJIKHO
ObITh HEe OoJjbiie 70 MPOLIEHTOB, AJS JOCTHMKEHHS] MPUEMIIEMOrO BPEMEHH OTKIIMKa. B 3Tom
ciyuae, konnuectBo IOPS Ha 70 mpoLeHTOB HCIONB3YyEMOCTH OYAET paccuuThIBaThes Kak 93 x
0,7 =65 I0PS.

Kontpompyemsie komnereniuu: [1K-10

Oyenka KomnemeHyuti 0Cyuwecmsisiemcs 8 Coomeemcmsuu ¢ maonuyet 4.

TecroBble 3a1anus. 3axanus B popMe TeCTHPOBAHUS
BapuanTt 1

1 CYBJ - 310 cnenuanpHas ...... , BBIIIOJIHSIOILIAS OTI€palMK 110 CO3/IaHUI0 0a3 JaHHBIX,
TIOMCK

Y COPTUPOBKA JAHHBIX B HUX.

a) IIOMOIIIb,

0) mporpamma,

B) MMOJIIPOrpamMma,

') YTUJIUTA.

2 CYBJ M. Access Bxoaut B maket Office?
a) na,
0) HeT.

3 Uro umeeT KaxKablii 00BEKT 0a3bl JaHHBIX?
a) OKHO CIHCKa 0OBEKTOB,

0) maHeNb MEHIO,

B) OKHO 0a3bl JIaHHBIX,

r) okHO M. Access.

4 CKoJIbKO OKOH 0a3 TaHHBIX MOXKET OBITh OTKPHITO OJJHOBpeMeHHO B M. Access?
a) 2,

0) 3,

B) 110 MOIIIHOCTH OTIEPATUBHOMN MaMSTH,

r 1l

5 CkoibKo Bcero (popm mpe/cTaBieHns JaHHBIX UMeeT 0a3a TaHHBIX?
a) 3,

0) 6,

B) 4,

r) 5

6 Ciyxat it XpaHeHUs! CTPYKTYPUPOBAaHHBIX JAHHBIX O TPYIIE OOHEKTOB.
a) GopMHl,

0) TaGIHIBI,

B) OTYETHI,



T') 3aIIPOCHI.

7 OtobpaxkaroT JaHHBIC 0a3bl, B 00JI€€ YAOOHOM JIs TPOCMOTPA BUJIE.
a) popMsl,

0) Ta0IHIBI,

B) OTYETHI,

T') 3aIIPOCHI.

8 OTOOp TaHHBIX HA OCHOBAHMM 3a/IaHHBIX YCIOBH.
a) GopMsl,

0) TaOIHIBI,

B) OTYETHI,

T') 3aIIPOCHI.

9 BoiBoz1 0TOpMaTHPOBAHHBIX JAHHBIX 0a3bl, HA [I€YaTh.
a) GopMHl,

0) TabIHUIIBI,

B) OTYETHI,

I') 3a1pOCHI.

10 Kakoit Tun gaHHbIX B 6a3e HE CyIIEeCTBYET?
a) ICHEe)KHBIH,

0) udpoBoH,

B) CUCTYHK,

I') TEKCTOBBIH.

1. o
2. r
3. a
4, B
5. B
6. o
7. a
8. r
9. r
10. o
Bapmuanr 2

1 Yro Britoyaet B ce0st mousTre Mupopmanmsa?

a) CezieHus 00 00BEKTaxX U SIBICHUAX OKPY’KaIOIIEH Cpefibl UX IMapameTpax, CBOMCTBaX,
COCTOSIHUHU.

6) Cenenus o popmax mpeacTaBieHus HHPOpMaLUU.

B) COBOKYNHOCTB IE€NCTBUI AJI IPOU3BOJCTBA MATEPHAIBHOTO IIPOAYKTA.

r) COBOKYMHOCTh ACWCTBUIA, HAIIPAaBIEHHBIX JIJIS1 JOCTH)KEHHUS [TOCTABIEHHON LIEIH.

2 Yro npencrasisiet coboil moustue Mupopmanmonnas texuonorus (UT)?

a) CUCTeMa METOJ/IOB U CI0c000B cOopa, epenadn, HaKoIIeHHsI, 00pabOoTKU, XpaHEeHHS,
MIpe/ICTaBICHMsS] U UCIIOJIb30BaHUS HH(OPMALIUH.

6) CucrteMa noAep>KK1 NPUHATHS PELICHUH.

B) Crioco6 mpencraBieHnuss HHPOPMAIUK KIHCHTY.

r) CucreMa, OCHOBaHHAs Ha UCIIOJIb30BAHUU UCKYCCTBEHHOTO MHTEIJICKTA.



3 Lenp nHPOPMAITMOHHON TEXHOJIOTUU?

a) [IpousBoacTBO HHPOPMAIIMH JIJIs €€ aHAIKM3a YETOBEKOM U MPUHATHS HA €r0 OCHOBE

pereHus.

0) Beimyck MarepranbHOTO MPOAYKTa, YAOBIECTBOPSIOIIETO ONpeAeIEeHHBIM
TpeOOBaHUAM.

B) Hakorienne HeoO6xoaumoi nH(pOpMaIIuH.

r) BBISBIATE MPpUYMHBI OTKIIOHEHHSI 0€3 OIICHKU COCTOSIHHSI O0bEKTa yIPaBICHUS

4 Kakoii 13 KOMIIOHEHTOB HE UMEET OTHOIICHUS K MPOU3BO/ICTBY HH()OPMAITHOHHOTO

npoaykra?

a) COBIT MPOU3BEIEHHBIX MATEPHATIBHBIX MPOIYKTOB IMOTPEOUTEIIO.

0) COOp TaHHBIX ¥ MIEPBUYHON WH(MOPMAIUH.

B) OOpaboTKa JaHHBIX U MOJTyYEHHUE PE3YJIbTATOB.

r) Ilepenaya pe3ynbTaToB MH(GOPMALIUK [T0JIB30BATENIO JUIsl IPUHATHUS HA €r0 OCHOBE
pelIeHus.

5 Yro mpencrapiusietr coboii nHCTpyMeHTapuii UT?

a) OMH WIK HECKOJIBKO B3aUMOCBSA3aHHBIX MPOTrPaMMHBIX TPOAYKTOB IS
OIIPEJIETICHHOTO THUIIA

KOMITBIOTEpA.

6) Cranku, 000py10BaHNE, HHCTPYMEHTHI U T. JI.

B) LlesocTHas TexXHOIOTMYECKAst CUCTEMA.

r) Cucrema, HCIIONB3YIOIIAsl KOMITBIOTEPHYIO HH(POPMAITMOHHYIO TEXHOJIOTHIO.

6.Uto npeacrasisier coboit nonsitue Madopmanuonnas cucrema (MC)?

a) YenoBeK0O-KOMIBbIOTEpHAs CUCTEMA JJIS TOAJICPKKU MPUHATHS PELICHUN U
IIPOU3BOJICTBA

IPOrPaMMHBIX HMPOIYKTOB, UCIIOJIB3YIOIAsi KOMITBIOTEPHYIO HH()OPMAIIHOHHYIO
TEXHOJIOTHIO.

6) KommekcHas nporpamma, TpaHc(opMUpPYIOLIast OMbIT SKCIIEPTOB B KAKOKW-JINO0
obnactu

3HAHUU.

B) KauecTBeHHO HOBBIN METOJ] OpraHu3anuu padotsl yenoseka Ha [1K.

r) Cuctema, HCIOJB3YIOIasi KOMIbIOTEpHYIO MHPOPMAITMOHHYIO TEXHOJIOTHIO.

7 JAns gero ucnoib3ytoTest MH(popMalMoHHbIE TEXHOJIOTUH MOAJIEPKKU PUHATHS
penieHuin?

a) Jlns aHaIMTUYEeCKON paboThl.

0) [ns peweHus 3a7ad npoOJIeMHOTO Ha3HAUYEHHUS.

B) [l noctymna nonp3oBaTelnis K yJaJleHHbIM 0a3aM JaHHBIX.

r) JI7s1 peneHust XopoIo CTPyKTYpPUPOBaHHBIX 3a/1a4.

8 B yem 3akmtovaercs 1eiab MHPOpMAIMOHHOM TexHoaoruu [loaaepxku npuHATUs
pemenus?

a) BeipaboTka pemienus.

6) CO0p mepBUYHBIX JAHHBIX U 00paboTKa HHpOpMALIUH.

B) OTpakeHHe pealbHOrO MUpPa C TIOMOIIHI0 KAKUX-THOO0 CBEJICHUA.

r) D1eKTpoHHast 00pabOTKa TaHHBIX.

9 OCHOBHBIE AUCHUIUINHBI, HA KOTOPbIE OMMPACTCA TEXHUYECKUH MOAXO0/ K aHAIHU3Y

MH(POPMAIIMOHHBIX CHCTEM:

a) MCCIICJIOBAaHNE OTICPAIIHi.

0) KOMITbIOTEPHbIE HAYKH.



B) MOJIMTUYECKUE HAYKH.
I') yIpaBjeHYECKHE HAYKH.
1) TICUXOJIOTHS.

10 O60CHOBBIBAIOT HCITOJIB3yEMOE TEXHUYECKOE U MPOTPAMMHOE 00eCTICUCHNUE:
a) UCCIeI0BAaHUE OIEpallHii.

0) KOMITbIOTEPHbIE HAYKH.

B) OJIUTHYECKHUE HAYKH.

I') yIIPaBJICHYECKUE HAYKH.

11 Ontumu3zanuo 1esTeabHOCTH HH(POPMAIIMOHHON CUCTEMBI B LI€JIOM, CHHTE3UPYS
TEXHUYECKHE U IOBEIEHYECKHE acleKThl, PACCMaTPUBAET

a) TexHnuueckuii NOIXO.

0) [ToBemeHYECKHIA TOIXOT.

B) CollMoTeXHUUECKUN MOIXO0.*

12 TMoanepxuBaroT GyHKIIUH ITAHUPOBAHUS, KOHTPOJIS M IPUHSATHS PEILICHHH,
o0JazmaroT

OTpaHUYECHHBIMU AHAJTUTUYECKUMHU BO3MOKHOCTSIMH.

a) Cucremsl noxnepxku npuHsatus pemennii (CIITIP).

0) ABTOMaTH3MpoBaHHbIEe ccTeMBbl yrpaBieHus (ACY).

B) DKCIEpTHBIE CUCTEMbI, aBTOMAaTU3UPOBaHHbIE cucTeMbl mpoekTupoBanus (CAIIP).

r) [Ipodeccnonanbabie 1 OPHUCHBIE CHCTEMBI.

13 O6cnyKkuBaOT ynpaBleHYECKU YpOBEHb B OpraHU3aIl|H.

a) Cucremsl noanepxku npuHsaTus pemwenuit (CIIIIP).

0) ABTOMaTU3MpoBaHHbIe cucTeMbl yrpasienus (ACY).

B) DKCHEpTHBIE CUCTEMbI, aBTOMAaTU3UPOBaHHbIE cucTeMbl poekTupoBanus (CAIIP).
r) [Ipodeccronanbubie 1 OPUCHBIE CUCTEMBI.

14 CriocoOCTBYIOT MHTETPALIMK HOBBIX 3HAHUN U OTBITA MIPAKTUUECKON e TETHHOCTH

NPEIIpPUATHSL.

a) Cucremsl nojaepxku npunatus pewenuit (CIIIIP).

0) ABTOMaTH3MpOBaHHbIEe cucTeMbl yrpasieHus (ACY).

B) DKCIIEpTHBIE CUCTEMBI, aBTOMaTU3UPOBaHHbIE cucTeMbl TpoekTrpoBanus (CAIIP).

r) [Ipodeccronanbabie 1 0PUCHBIE CUCTEMBI.

15 OGcnyxuBaroT HHOOPMAITMOHHBIE TOTPEOHOCTH CIIEITUATTUCTOB B PA3TMUYHBIX
obmactsx

3HaHUM.

a) Cucremsl noanepxku npuHsatus pemwennit (CIIIIP).

0) ABTOMaTH3MpoBaHHbIE cucTeMbl yrpasienus (ACY).

B) DKCIEpTHBIE CUCTEMBI, aBBTOMAaTU3UPOBaHHbIE cucTeMbl poekTupoBanust (CAIIP).

r) [Ipodeccronanbubie U OPUCHBIE CUCTEMBI.

16 [loTeHnManpHbIe pe3yabTaThl I€UCTBUS BIUSHUS TOCTABIIUKOB:
a) CHIDKEHUE TIeH.

6) Bricokoe kauecTBo.

B) [loBbIlIEHME 11EH.

r) CHIKEHHE KauecTBa U 00CITy)KHBaHUS.

n) TloBblllIeHNE KOHKYPEHLIUH.

17 IMorenunansHOe ucnoiab3zoBanue MUT g npoTuBoAeHcTBYS PHIHOYHBIM CHUJIAM:



a) CHUKEHHUE 1IEH.

0) [ToBbIIICHUE TICH.

B) IloBbllIEHNE KOHKYPEHIIMH.

r) ®opmupoBanre 6aprepOB Ha BXO/I.

1) YiydlieHue COOTHOIICHHS [IeHa/KauecTBO.

1. 0
2. r
3. a
4, B
5. B
6. &
7. a
8. r
9. r
10. 0
11. r
12. 0
13. a
14, B
15. Il
16. a
17. B
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Bomnpocsl k 3k3aMeny

1. [TakeTs! NpUKIATHBIX IPOrpamMM B MPOHECCUOHATIBHON EATEIbHOCTH.

2. Omnpenenenne nakeToB NpukiIagHbiXx nporpamm. Kinaccupukanus [T

3. Ocuosbl nnctasauuu [T, Hactpoiika cpeasr TITIT.

4. Od¢ucHble MakeThl MPUKIIAJHBIX IPOTrPAMM.

5. Kommynukarmonnsie II111.

6. Marematuueckue II1I1.

7. [TIIT gpyrux chep SKOHOMHUKH.

8. Mertono-opuentupoBannsie [1I111.

9. [MTaxet npuxnagabix nporpaMmMm MathCAD: nononHUTENbHBIE BO3MOXHOCTH.

10. VYnpasnenue Berarcienusimu B [T MathCAD.

11.  Busyanuzamuss  pe3y/lbTaTOB  MaTeMaTHYECKOTO  MOJIETUPOBaHHUA  MYTEM
MCIIOJIb30BaHUs pacrpeeEHHbIX BRIYUCICHUN U TPAAUIIMOHHBIX SI3bIKOB MPOTPaMMHPOBAHUS.

12.  TIIIIT Statistica. 3aga4n CTATUCTUYECKOTO aHAIN3A.

13. @yHkmuM aHanW3a JAaHHBIX, YOpPABJICHHUS JAHHBIMH, JOOBIYM JTaHHBIX,
BU3YaJIM3aliH JaHHBIX C IPUBJIEUYEHUEM CTATUCTUYECKMX METOJIOB.

14.  Hayunble, nenoBble, TpPEXMEpHbIE U ABYXMEpHble TpadUKH B Pa3IMUHBIX
chUcTeMax KOOpPJHMHAT, CIELUANIU3UPOBAHHBIE CTAaTHUCTUYECKHE TpaduKd - THCTOTPAMMBI,

MaTpUYHBIE, KATETOPHUPOBAHHBIEC TPAPHUKH.

15.  IIpoGaemuo-opuentuposanusie 1111

16.  IIIIIT Hay4HO 1 UHKEHEPHOU rpaduKH.

17. [Taker cBOOOIHO pacHpOCTpaHsIEMbIX NPUKIATHBIX Mporpamm  «JIuHyKC
Macrep».



18.
19.
20.

Pabora ¢ npuknaaHbIMK TakeTaMu cucteMbl MatLab.
Pemenue kpaeBbix 3a1a4 B makere PDE.
3amanue 00JIACTH W TPAaHWYHBIX YCIOBUH. PemieHue KpaeBbIX 3a/ad B IMakeTe

PDE. McxoaHoe ypaBHEeHUE 3a1a4H.

21.

UucneHHble METOIBI petieHus TuddepeHaIbHbIX YPAaBHEHUH U UX peann3anus

B cucreMme Matlab.

22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

MCHIO.

39.
40.

Pemenune ypaBuenuii B makere Mathematica.

HuddepennmpoBanne u pemeHne npocTermux qudGepeHnnanbHbIX YypaBHEHUN.
WurterpupoBanue B nakere Mathematica.

Pa3noxeHnue B psa U BBIUKCIEHUE TIPEIEIIOB.

I'paduxa B makere Mathematica.

OcHoBHI poekTHpoBanus 1 pazpadorku II1IT.

ITpoexktuposanue I1III1.

Cocrasusie yactu [I1I1. MoaynpHbIN npuHLIKI (HOPMUPOBAHUS MTAKETA.
OYHKIIUU OTACIBbHBIX MOYJICH TTaKeTa.

Mopnuenb npeameTtHou oomactu TTTI1.

Crarudeckas ¥ TUHAMUYECKasi MOJICIIU TIPEIMETHOM 00JIaCcTH.

Bueuinee ynpaBieHUe NaKETOM.

Wnrepdeiic IIII1.

[Tpunumne! npoexkTupoBanus uHTepeiica. Kpurepun xopoiero auanora.
Oco6ennoctu peanu3zanuu [I1I1.

OYHKINY YIPABISIOMUX U 00CTYKUBAIOLIUX MOIYJIEH.

Opranu3zanust yrpaBjaeHUs ¢ BXOJHBIM S3bIKOM KOMaHIHOTO THIA, C SI3IKOM THUIIA

[TpoexTrpoBaHne 0OCITYKUBAIOIINUX MOIYJIEH.
TpeboBaHus MpU NMPOESKTUPOBAHUM CIIPABOYHBIX MOJYyJeH M MOJyJeH MmoMouu

pu 00paboTKe OMNOOK.

Kontpomaupyemsie kommnerennuu: [1K-10
Oyenxa Komnemenyutl OCyWecmeaisienmcs 8 Coomeemcmauu ¢ maonuyet 4.



