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1 PE3YJIbTATBI OCBOEHUA JUCHHUIIJTINHbI

Tabnuma 1 — Ilmanupyembie pe3yabTaThl OOy4YEHUS MO JUCHHUIUIMHE, COOTHECEHHBIC C

YCTAaHOBJICHHBIMH WHAUKATOpAMHU JOCTHXKCHUSA KOMHCTCHHI/Iﬁ

Pe3ynbrarel oOydeHus (BaieHUs,

Konun WNHnukaTopsl
YMEHHUSI U 3HAHUSI), COOTHECEHHBIE C
HaVMEHOBAaHHUE JOCTH>KECHUS Hucuunnuna
KOMIIETEHIUSIMU/MHIUKATOpaMu
KOMIIETEHIIUH KOMIIETEHIIUU
JIOCTUKEHUS] KOMIIETEHLIUU
3Hamoy:
- OCHOBHBIE TEOPEMBI IPUKIIATHBIX
pa3ienoB  MaTeMaTU4eCKOTro  aHaJIN3a,
JMHENHON anreOpsl;
- OCHOBHBIE  aJITOPUTMbI  THUIIOBBIX
YHUCJIEHHBIX METOJI0B pelieHus
MaTEeMaTUYECKHX 3a/1ay;
OIIK-1: CnocoGen ’ .
- OCHOBHbIE BU/IBI ypaBHEHUN
pemarhb 3a/1a4u .
. MaTeMaTUYeCcKOil (PU3UKHU, UX CBA3b C
npodeccuoHanbHOM )
OIIK-1.2: VHXCHEPHBIMHU 33J]a4aMU; COBPEMEHHBIE
JeSTEIbHOCTH Ha
SCHOBE CocraBnenue AIrOPUTMBI YUCJIEHHBIX METO/IOB
MaTeMaTHYECKOU peuieHuss  ypaBHEHMM B YaCTHBIX
UCIIOJIb30BaHUs
MOJIEIIH, NPOU3BOAHBIX, JIEKAIME B  OCHOBE
TEOPETUUECKUX u .
OIHCHIBAIOLIEH COBPEMEHHBIX MpOrpaMM JJsi pPELICHUs
IPAKTUYECKUX o "
OCHOR M3y4aeMblil WHXEHEPHBIX  3aJad  CTPOMUTEJbHOU
’ npouece 1781071 OTpaci;
MaTeMaTHU4eCKOTo
ALADATA sBJICHHE, BHIOOp U - OCHOBHBIE METOABI cOOpa W aHalu3a
P 000CHOBaHUE nHpopmanuu,
(byHIaMeHTaJIbHbIX
HAVE: IPaHUYHBIX U croco0b! (opMaTU3aIUK LEIU U METO/IbI
Y6 HavyaJIbHBIX €€ JIOCTHKEHUS, IPUHIUIBI COOTI0CHUS
CJIOBU; IIpuknagnas | “HMOPMALIMOHHON TUTUEHBI;
OITK-2: Crocoben | > ’ P $op ’
MaTeMaTHKa |- OCHOBHBIE METOJIbl CTaTHUCTUYECKOTO
aHAJIN3UPOBATh, .
OIIK-2.2: aHaJan3a JAHHBIX;
KPUTHYECKH
Hcnons3oBanue Yuemu:
OCMBICIINBATh " .
CPEICTB - pemare 3aJa4d  CTaTUCTHYECKOHN
IIPEJICTaBIISATh
i O— MIPUKJIIATHOTO 00paboTku u aHajam3a
P ’ IIPOrPaMMHOTO 9KCIIEPUMEHTAIIBHBIX JAHHBIX, UCIIOJIb3Ys
OCYIIECTBIIATh
HOHCK HAVALHO oOecnieyeHus s crannapTtable pyHkuuu nakera MathCad
Jayd 000CHOBaHUS U TabauyHOTrOo nporeccopa Excel;
TEXHUYECKOM
pe3yNbTaToB - aHaJIM3UpOBaTh JIaHHbIE PacyueToB
uHpopMaluy,
pelieHns  3a1adu MaTeMaTHYECKUX 3aay;
npuoOpeTaTh HOBBIE
npodeccroHalibHO - pemath TUIOBBIE 337]aul TI0 OCHOBHBIM

3HAHUS, B TOM YHCIIE
c ITOMOIIIBIO
UH(GOPMaIIMOHHBIX
TEXHOJIOTHH

U IeITeIbHOCTHU

paszenaM Kypca, UCIHOJb3ys METO/BbI
JUHEHMHON anreOpbl, MaTeMaTUYeCKOTo
aHaJM3a M CTaHJapTHbIe GYHKINU MaKeTa
MathCad,;

- HCIIOJIb30BAaTh TEOPETUYECKUE IMOHATHUS
Y TPAKTUYECKHE METONBI NPU PELICHUH
MIPAaKTUYECKUX 3a/1a4;

- OCYILIECTBIIATh MaTEMaTHYECKYIO
IIOCTAaHOBKY 3a7a4, BO3HMUKAIOIIUX B
1po(heCCHOHAIILHOMN I€ATEIbHOCTH;




®OH/] OLIEHOYHBIX CPEJICTB JUISI ATTECTALIMH IO JUCIUIUIMHE (ITPUKJIATHAST MATEMATHKA» 3

Konu
HanMEHOBaHUE
KOMIIETEHI[NHA

Nuaukatopel
TOCTHIKEHUS
KOMIIETEHIIUHA

JucuuniamHa

Pe3ynbratel oOydenus (BiaaeHus,
YMEHHMSI U 3HaHUSI), COOTHECEHHBIE C
KOMIIETEHIUSIMU/MHIUKATOPaMU
JOCTH>KEHUS] KOMIIETCHLIUU

- aHaJNW3UpOBaTh JIAHHBIE PacuETOB
MaTeMaTHYECKHX 3a/1a4;

- IPUMEHSTH JTIOCTYITHBIE KOMITBIOTEPHEIE
u MPOrpaMMHBIE pecypchl pH
peanu3anuu YucIeHHBIX cxeM Ha DBM;

- aHAJIM3UPOBATh, 0000111aTh H
BOCIIPUHHUMATh HH(OPMAIINIO, CTaBUTh
neNb W (OpMYyJIUPOBATH 3amadd 10 e

JIOCTHKCHUIO,  HAXOIUTh  HOBUHKH
HAayYHO-TEXHUYECKOM JUTEPATYPHI,
CIIPaBOYHUKH U BBIJCISATh B HUX TJIABHOE
u3 o0meit MacChl JOCTYITHOM
UHpOpMaLnK; co0Iro1aTh
MH()OPMAIIMOHHYIO TUTHCHY.

Braoemy:

- HAaBBIKAMU PEIICHHS CTaHIAPTHBIX 3a/1a4
onTUMHU3aMK, O00pabOTKM JaHHBIX H
MaTeMaTHYECKOTO MOJICIIUPOBAHUS;

- ocHOBamHm paboTel B makete MathCad u
tabauaHOoM mporeccope Excel;

- HabopoM CTaHIApTHBIX  METOJIOB
00paboTKH MH(POPMALUMU U YHUCIEHHOTO
MO/JICITMPOBAHMS,

- HaBblKaMH paboThl B TI00ATBHBIX
KOMITBIOTEPHBIX ~ CETSX; HaBBIKAMU
UCTIONB30BaHUS uH(pOPMaIMOHHO-
KOMMYHHKAITUOHHBIX ~TEXHOJIOTHHA ISt
npecTaBlIeHUs HH(pOpMaIINH;

- HaBbIKAMHU CTATUCTUYECKOH 0OpabOTKH
Y aHaJIM3a SKCIIEPUMEHTAIBHBIX TaHHBIX C
WCIIOJIb30BAHUEM CTAHJIAPTHBIX (DYHKITUIH
nakera MathCad wu  TabGauuHoro
mporeccopa Excel;

- HabOpOM CTaHIApPTHBIX METOJ/OB
00paboTKH MHPOPMALUU U YHUCICHHOTO
MO/ICITUPOBAHUSI.

2 IEPEYEHb OLIEHOYHBIX CPEJACTB U KPUTEPUU OLHEHUBAHUSA

2.1 K o11eHOYHBIM CpPEeACTBAM TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH OTHOCSITCS:

- TECTOBBIC 3aJlaHUsI OTKPBITOTO U 3aKPBITOT'O THIIOB,

- 3aJaHus OJis1 BBIITOJTHCHUA KOHTpOJ'ILHOfI pa6OTBI.
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2.2 IIpomeskyTouHas arTectanus B (hopMe 3a4eTa IPOXOAUT IO PEe3yIbTaTaM MPOX0KICHHS
BCEX BUJIOB TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH. B 0TI€NbHBIX CilydasiX (IIpHU HE MPOXO0XKIEHUHU BCEX
BUJIOB TEKYLIETO KOHTPOJIS) 3a4€T MOKET OBbITh MPOBEJICH B BUJIE TECTUPOBAHUS.

2.3 Kputepuu OLIeHKH pe3ybTaTOB OCBOECHUS TUCIIUILIIMHbI

YHUBepcallbHas CUCTEMa OLICHUBAHUS PEe3yJIbTaTOB OOYUEHHS BKIIIOUACT B CeOsl CHCTEMBI
OLICHOK: 1) «OTIMYHO», «XOpOIIO», «YyJOBJIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBHO»; 2)
«3aYTEHOY, «HE 3auTeHO»; 3) 100 — 6aTUIbHYIO/IIPOLIEHTHYIO CUCTEMY U ITPABUJIO IIEPEBOJIA OLICHOK

B MIATHOAJILHYIO CUCTEMY (Tad. 2).

Ta6mmma 2 — CucreMa OI[eHOK M KPUTEPHUH BBICTABJICHHS OIICHKH

Cucrema 2 3 4 5
OIIEHOK 0-40% 41-60% 61-80 % 81-100 %
«HEYJOBJIETBOPUTE | «yIOBJIETBOPHUTE «XOPOII0» «OTJIMYIHOY
JBHO» bHOY»
Kpurepuii «He 32a4TeHO0» «3aUYTEHO»
1 Cucremuocts | ObGnamaer O6nanmaer Ob6nanmaer Ob6namaer
M IOJIHOTA YAaCTUYHBIMU U MHHHUMAaJIbHBIM HaO0OpOM 3HAHUH, | IMOJHOTOM 3HAHHIA
3HAHUH B pa3pO3HEHHBIMU Ha0OpPOM 3HaHUH, JIOCTATOYHBIM ISl | ¥ CHCTEMHBIM
OTHOIIIEHHH 3HAHUSAMU, KOTOPHIE | HEOOXOMWMBIM JUII | CHCTEMHOTO B3MISZIOM Ha
H3y4yaeMbIX HE MOXET Hay4JHO- CHUCTEMHOTO B3TJIsIa Ha M3ydaeMblii 00BEKT
00bEKTOB KOPPEKTHO B3TJIsA1a HA M3y4aeMBbIii
CBSI3BIBATH MEKIY M3y4aeMbIii 00BEKT | OOBEKT
c000i1 (TOJBKO
HEKOTOPBIE U3
KOTOPBIX MOXKET
CBSI3BIBATh MEKTY
coboit)
2 Pa6ora c He B cocTostHumn MoxeT HaiiTh MoxeT HalTH, MoxeT HalTH,
uHpopManuei HaXOJINTh HEO00XOIUMYIO HMHTEPIPETUPOBAT | CUCTEMATU3UPOBAT
HEOOXOUMYIO nH(pOpMAIUIO B b U b HEOOXOIUMYTO
uHpOpMAIHIO, TUOO | paMKax CUCTEeMaTU3upoBa | MH(OPMAIIUIO, &
B COCTOSIHHU IMOCTABJIIEHHOM Th HEOOXOJMMYIO | TaK)Ke BBISIBUTH
HAaXOIUTh OTAENbHBIE | 3aJaun WH(POPMAITHIO B HOBEIE,
(G parMeHThI pamKax JIOIOJTHUTEIbHBIE
uH(pOpPMAIUH B MTOCTaBJICHHOM HCTOYHHUKH
pamMKax 3ama4uu nHGOpPMAIIUH B
MTOCTaBJICHHOM pamKax
3a1a9u MTOCTaBJICHHOM
3a7a49u
3.Hayunoe He MoxeT nenathb B cocrosaumn B cocrosaun B cocrosaun
OCMBICJIEHUE HAY4YHO KOPPEKTHBIX | OCYIIECTBIATH OCYIIECTBISATh OCYIIIECTBIIATh
H3y4aeMoro BBIBOJIOB U3 HAy4HO CHCTEMATUYECKUM | CHCTeMaTHYECKUMN
SIBJICHHS, UMEIOIINXCS Y HETO | KOPPEKTHBIH Y HAYYHO Y Hay4HO-
npouecca, CBEJICHUN, B aHam3 KOPPEKTHBIN KOPPEKTHBIN
00beKTa COCTOSIHHH MPEIOCTABICHHON | aHaIu3 aHaJIu3
MPOAHAIN3UPOBATH nH(pOpMaIuu MPEIOCTABIICHHOHN | MPeI0CTaBICHHON
TOJIBKO HEKOTOPHIC nH(popmaIumy, nH(popmaIuy,
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Cucrema 2 3 4 5
OIIEHOK 0-40% 41-60% 61-80 % 81-100 %
«HEYJOBJIETBOPUTE | «yI0BJIETBOPHUTEJI «XOPOILI0» «OTJIHYHO»
JBLHO» bHO»
Kputepnii «He 32a4YTeHO0» «32YTEHO»

13 UMEIOIIHIXCS Y BOBIJICKAET B BOBIJICKAET B

HETO CBEJCHUI HCCIIeIOBaHUE HCCIICIOBaHUE
HOBBIE HOBBIE
pejeBaHTHBIC peJeBaHTHBIC
3a7a4e IaHHbIC IIOCTaBJICHHOM

3a7a4e JaHHbBIE,
MpeAsiaracT HOBBIC
paKypcs
IIOCTaBJICHHOM
3a7a4u

4. OcBoeHune

B cocrosiHuu pemats

B cocTosnnu

B coctosnun

He Toxpko Bnameet

CTaHAAPTHLIX TOJIBKO q)paI‘MeHTbI peuaTtb peumaTtb AJITOPUTMOM U
aJIropurmMoB ITOCTaBJICHHOM IIOCTAaBJICHHBIC IIOCTABJICHHBIC IIOHUMACT €Iro
peuieHus 3aJa4u B 3aJa4u B 3a71a4u B OCHOBBI, HO 1
npmbeccnona.m, COOTBECTCTBUU C COOTBCTCTBHUU C COOTBECTCTBUU C npeajiara€T HOBBIC
HBIX 3aJ1a4 3alaHHBIM 3aJJaHHBIM 3aJJaHHBIM peI€HUs B paMKax
AJIrOPpUTMOM, HE AJITOPUTMOM aJIroOpuTMOM, IMOCTaBJICHHOM
OCBOMII IIOHUMAcCT 3aJa4du
HpCZ[J'IO)X(CHHBIf/'I OCHOBBI
AJITOPUTM, MMPEAIIOKECHHOT' O
A0IyCKacT OIINOKH ajiropurMma

2.4 OueHnBaHUE TECTOBBIX 33JJaHUI 3aKPBITOTO TUIIA OCYIIECTBIATHCS IO CUCTEME 3aU4TEeHO/
He 3a4TeHO («3aureHo» —41-100% npaBUIBHBIX OTBETOB; «HE 3auTeHO» — MeHee 40 % npaBUIIBHBIX
OTBETOB) WJIM TNATHOAUILHONW cHCTeMe (OIleHKa «HEYAOBIETBOPUTENbHO» - MeHee 40 %
MPaBUJIILHBIX OTBETOB; OLIEHKA «YIOBJIETBOPUTEIHHO» - OT 41 mo 60 % mIpaBUIBHBIX OTBETOB;
olieHKa «xopoio» - oT 61 10 80% npaBUIBHBIX OTBETOB; OLIEHKA «OTIMYHO» - OT 81 10 100 %
MIPaBUJIbHBIX OTBETOB).

TectoBble 3afaHMsi OTKPBHITOIO THIA OLIEHWBAIOTCA IO CHUCTEME 3auTE€HO/ HE 3ayTeHO.
OneHuBaeTCst BEpHOCTh OTBETA MO CYILECTBY BOIIPOCA, IPU 3TOM HE YUUTHIBAETCS MOPSAIOK CIIOB B

CJIOBOCOYCTAHUH, BEPHOCTDH OKOanHHﬁ, naacKu.

3 OIEHOYHBIE CPEJCTBA JJISI TEKYIIEM M IPOMEXYTOYHOMN
ATTECTALUN

Komnerennust OIIK-1: CnocobeH pemaTh 3agauu Npo(ecCHOHANBHON AeITeNbHOCTH Ha
OCHOBE HCIIOJIb30BAHMSI TEOPETHUECKUX M IPAKTUYECKMX OCHOB, MaTEMAaTHUYECKOIo armapara

(yHIaMeHTaJIbHBIX HayK.
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Nupukatop OIIK-1.2: CocTaBieHue MmaTeMaTHYECKON MOJIEIU, OMUCHIBAIOIIEH N3ydaeMblid
MIPOLIECC WJIU SIBJICHUE, BEIOOP U 000CHOBAHME TPAHUYHBIX U HAYAILHBIX YCIOBHIA.

TecToBbIE 3aIaHHS OTKPBLITOI'0 THIIA

1. HenpepsiBHas cinydaiiHas BenmudrHa X 3aqaHa QYHKIHEH pacrpeaesieHus] BEpOSTHOCTEH

0 mpux=0,
2
Filx)=+«— npu 0< x <6,
(x)= 3¢ mp _
l mopu x=6.
Torna ee MaTeMaTH4YECKOE OKUJAHUE PABHO . (OTBeT BHECTH B BU/JIE YHCTIA)

ITAJTOHHBINI 0TBET: 4

2. I'padux pyHKIIMM pacripeiesieHuss UIMEeT BH/I:

Torpa MmaTemaTrueckoe oxuaaHue ciydaiiHoi Bennuunsl M(X) paBHO
ITAJOHHBIH 0TBET: 3

3. BeposatHocTh mosiBiieHus cOOBITHS A B 10 HE3aBUCHMBIX HCIIBITAHHSIX, POBOAMMBIX IO CXEME
bepnynnu, pasna 0,8. Uemy paBHa aucriepcus 4ucia MosBiIeHU 3Toro coobitusi? (OTBET BHECUTE
B BU/JIE IECATUYHON JpoOH)

ITaJOHHLIA oTBeT: 1,6
4. U3 reHepallbHOI COBOKYITHOCTH M3BJIeueHa BbIOOpKa oObemMa N = 70, MOJUTOH YaCcTOT KOTOPOi

HUMECT BU:

nj
33

20

Xj

Torna uncmo BapuadT Xj= 1 B BEIOOpKE paBHO
JTaJIOHHBII 0TBET: 7

5. Ilo BeIOOpKE 00BemMa N = 100 mocTpoeHa rucTorpaMma 4acToT. Toria mapameTp @ paBeH .
(OTBeT BHECUTE B BUJIE YNCTIA)
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12___'_|

Xj
ITAJOHHBINA OTBET: 16

6. CraTncTHYECKOE pacnpeaci€cHnuc BI)I60pKI/I HUMCCT BUJ

Xi |2 [3 |7 |10
ni (4 |7 |5 |4

Torma oTHOCHTENBbHAS YaCcTOTA BApUAHTHI Xj =2, paBHA . OTBeT BHECUTE B BHUIE NECATHIHOMN
Ipo0wu.
9TajaoHHbI oTBeT: 0,2

7. Mopa BapuarmonHoro psga 1, 2, 3, 4, 4, 6, 7 paBHa .
OTa/IOHHBI 0TBeT: 4

8. Menuana BapuaniMoHHOTO psiaa 2, 3, 3. 4, 5, 6, 7 paBHa .
9TalOHHBLIH OTBET: 4

9. Jlana BeiOOpKa oObema N. Ecitu kaxIbIii 2JIeMEHT €€ YBEIHUUTh B S pa3, TO BEIOOPOYHOE Cpe/THEe
YBEIUYNBAETCS B pas.
JTaJIOHHBII 0TBET: 5

10.  BriGopouHOe ypaBHEHHE NapHOW perpeccuu uMeeT BuA Y = 2 — 7X. Toraa BeIOOpOUHBIN
KOA(Q(PHUIHUEHT perpeccuu paBeH .
JTAJIOHHBIH O0TBET: -/

11. Meron onTUMHU3aLMM, IIPU KOTOPOM Ha KaXKJOW WTEpalUU BBIUUCISAETCA TOJIBKO OJHO
3HaYEHHE 11eJIeBON (PYHKIINU, HAa3bIBAETCA METOJIOM
JTAJIOHHBIN OTBET: 30J10TOI0 CeYeHH

12.  KanoHuveckas 3aja4ya JMHEHHOTO MPOTrPaMMHUPOBAHUS OTIMYAETCS OT JIPYTUX 3a]ad TeM,
YTO €€ CUCTEMA OIPAaHUYEHUN COCTOUT U3
JTAJIOHHBIN OTBET: yPaBHEHUH

13. Kpurepuii npekpameHuss cuyera B CUMIUIEKC-METOJE 3aJa4d MaKCHMH3alWW JIMHEWHOIO
MIPOrpaMMHUPOBAHHUS - B UHAECKCHON CTPOKE BCE 3JIEMEHTHI OyIyT
ITAJOHHBIN OTBET: MOJI0KUTEIbHBIMH



®OH/] OLIEHOYHBIX CPEJICTB JUISI ATTECTALIMH IO JUCIUIUIMHE (ITPUKJIATHAST MATEMATHKA» 8

14.  ®yskmusa y = f(x) npeacrapieHa TaOIUICH

Xi -3 |2 |0
Vi 3 2 6

Torna 3nadyenue f(-1), BEIUKCIIEHHOE C MMOMOIIBIO MHTEPIOJISAIIMOHHOTO MHOTOYIeHa Jlarpanika,
paBHO . OtBer 3anuimuTe B BUJE YUCa.
JTaJIOHHBIH OTBeT: 3

15. Hana wnTepBanbpHas oreHka (10,45; 11,55) maremMaTH4eCcCKOTO OXKHMJAHHUS HOPMaIbHO
pacnpeelIeHHOr0 KOJIMYeCTBEHHOT 0 Tpu3HaKa. Torjna TOUHOCTh 3TOH OLIEHKH paBHA

9TajIOHHBIH oTBeT: 1,1

16. U3 renepanbHOI COBOKYITHOCTH M3BIIeYeHa BBIOOpKa oObema N = 50.

Xi |1 |2 |3 |4
ni (10 |(no |8 |7

Yemy paBHO N2? . OTBeT 3anuiuTe B BUJE YUCIIA
JTAJIOHHBIH O0TBeT: 25

TecToBbIE 32IAHUS 3AKPBHITOI0 THIIA ¢ €TMHCTBEHHBIM MPABUJIbHBIM 0TBETOM

17. MuckpetHas ciyyaiiHas BeuMuuHa X 33/1aHa 3aKOHOM paclipeieieHus: BEpOsITHOCTEN
X |1 2 3 4 5

p 1015 |a b 0,1 0,2
Toraa a u b Moryt ObITh paBHHI ...

1) a=0,35b=0,2

2) a=0,25Db=0,.2

3) a=0,35Db=0,15

4) a=035Db=0,3

18. ToyeuyHast OlEHKAa MaTeMaTHYECKOTO OXXKMIAHHWS HOPMAIBHOTO pacrpejaeieHus paBHa 11.
Torna ero uHTEpBaNbHAs OLICHKA MOXKET UMETH BUJI. ...

1. (11;11,5),

2. (10,5; 11,5),

3. (10,5; 10,9),

4. (10,5: 11).

19. TTonoXMUTENbHBIN KOPEHb ypaBHEHHS €X + x? — 2=0 NpHHAJIEKUT HHTEPBAILY:
1) (2;3)

2) (3;4)

3) (0;1)

4) (1;2)

20. 3nauenue nudppepenuupyemoit pynkiyn Y = f (X) B Touke X = 0,97 MOKHO TPUOTHKESHHO
HaWTH KaK

1) (0,97) ~ f(1) — f(1)- 0,03
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2) £(0,97) ~ £(1) + f(1)- 0,03
3) (0,97) ~ £(1) — 0,03
4) £(0,97) ~ £(1) — f(1) - 0,97

21. MeToa oHOMEPHOH ONTHMM3ALNH, TPEOYIOLINI POBEACHNS MEHBILIETO KOJIHMYECTBA
UTepaLui Ui JOCTUKEHHS 3aJaHHOM TOUHOCTH pe3yJIbTara, 3T0. ..

1) MeTox TMXOTOMHUH

2) MeTO/ 30J10TOT0 CEUCHUS

3) MeToa mpsMoro rnepedopa

4) B ciMCKe HET NMPAaBUIBLHOIO OTBETA

22. Ilponecc BbIOOpA HAMITYUIIETO BApPHAHTA U3 BCEX BO3ZMOXKHBIX — 3TO...
1) onruMu3anus

2) anmnpoKcUMaIus

3) HHTEPIOJISALIHS

4) MUHUMU3ALIUS

23. Ecnu 3aj1a4a TMHEWHOTO MPOTrPaMMHPOBAHUS pa3pelnMa, B KaKoM ciiydae OyJeT pa3permmnma
BOMCTBEHHAA K HEH 3aga4a?

1) Bcernma

2) nmpyroe

3) HukKorma

4) onpuH pa3

24. TpancnopTHas 3aj1aya

B |50 60+b | 200

A

100+a | 7 2 4

200 3 5 6
rae A - mocTaBuIvK, a B — motpebuTtens, Oyner 3aKpbITOH, €CIH ...
1)a=30,b=40
2)a=30,b=20
3)a=30,b=5
4)a=30,b=10

TecToBbIE 3aJaHUS 3AKPHITOr0 THIIA C BLIOOPOM HECKO0JbLKHX MPABIUJIbHBIX 0TBETOB

25. Bunsl KOHIETITYyaTbHBIX MOJIETEH

1) 1oruko-ceMaHTHYeCKAA MO/JE/Ib

2) CTPYKTYPHO-(PYHKIHOHAJIBHAS MO/Ie/1b
3) NIpUYHMHHO-CJIEACTBEHHAS MO/Ie]Ib

4) nndopmanioHHasi MOJIEIb

26. DnemeHTamMy 0000OIEHHOM MaTEMATUYECKON MOIEIIH SABJISIIOTCS:
1) MHOkeCTBO BXOJHBIX JaHHBIX (MepeMeHHbIe) X, Y

2) maTtemaTuuyeckuii oneparop L

3) MHO:KeCTBO BBIXOHBIX JaHHBIX (MepeMeHHbIX) G (X, Y)

4) MHOKECTBO BapbUpPYyEMBIX MapamMeTpoB Rx

27. MeToapl, KOTOpPBIE HCTIONB3YIOTCS ISl PELICHUs] HETMHEHHBIX YpaBHEHUI:
1) metox HoloToHA
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2) metox bpoiinena
3) meton Pynre-Kytrhl
4) meton "aycca

TecToBbIE 3aJlaHusA 3aAKpPLITOIO THIIA Ha YCTAHOBJICHHUE COOTBETCTBHA/

noCJaeaA0BaTC/JIbHOCTD

28. YcTaHOBUTE COOTBETCTBUE

1 | MeTox AUXOTOMUU a | Herotona
2 | MeToJ KacaTeIbHbIX 0 | Oucekuuii
3 | MmeTox mapabon B | Miomepa

OtBer:16;2a;3B

29. YcraHOBUTE COOTBETCTBUE

1

YUCJIO CTOJOIIOB MATPHUIIBI PAaBHO YHCILY

a | BEKTOpP-CTpOKa
CTPOK (n=m) p-¢1p

2 | MaTpuIia, COCTOSINAs U3 OJTHON CTPOKH 0 | KBaapaTHas MaTpUIa

KBaJpaTHas MaTpHLA, 3JIEMEHTHI TJaBHOMN
3 | IMaroHanM KOTOPOW PaBHBI €IWHUIIC MOJISA, | B | JUAroHaJIbHAs MaTpUIla
a OCTaJIbHBIE PABHBI HYJIIO

KBaJpaTHas  MaTpuua, Yy  KOTOpOH
4 | s1eMeHTBHI, CTOSIIIIKE BBIIIE U HIDKE IVIABHOW | T' | €IMHUYHAs MaTpuLa
JIMaroHaJIM paBHBI HYJIIO
OtBer:16;2a;31;48B

30. YcraHOBUTE MOCIIEI0BATENbHOCTh OTHICKAHUSI YUCIIEHHOTO PEIICHNs YPaBHEHUS:
1. Beibop meTona penienus

2. 3agaHue TpeOdyeMoit TOUHOCTH PELIeHUs

3. Jlokanuzanus peleHus

4. Peasinszanus anropurma

5. AHanu3 peuieHus

OtBer: 1,2,3,4,5

Komnerenmust OIIK-2: Crnocoben aHamu3upoBaTh, KPUTHYECKHM OCMBICIMBATH U
MPEICTaBIATh HHQOPMAIMIO, OCYLIECTBISATh IOUCK HAyYHO-TEXHUYECKOHW uH(popMaluu,
pHoOpeTaTh HOBBIE 3HAHUS, B TOM YHCJIE C TOMOUIbI0 HHPOPMAIIMOHHBIX TEXHOJIOTHIA.

Nunukarop OIIK-2.2: Mcnionp3oBaHue cpeICTB MPUKIAIHOTO IPOrPAMMHOT0 00ECTIEYeHHS

111 0OOCHOBAHUS PE3YJIbTATOB PEUICHHUS 3a7auil NMPO(HEeCCHOHAIBHON A TEeIbHOCTH.
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10.

11.

12.

TecToBbIE 3aIaHUS OTKPBLITOI0 THIIA

PemtenneM KBajpaTHOTO ypaBHeHHS X° - 5X + 6 = 0 meTomoMm moxdopa mapameTpa B
npuioxennu Excel Oyayr uucna . OTBeT BBeUTE Uepe3 TOUKY C 3alATOH.
ITajioHHbIi oTBET: (2;3)

[IpuknagHas 3agava Juisi €€ pemeHus ¢ ucrnoib3oBanueM 9BM nomkHa ObITh "mepeBeneHa”
Ha (hOpMaTbHBIN SI3BIK.
JTaJIOHHBII 0TBET: (MATEeMaTHYeCKHIA)

Pemras cucremy nunelnbix anreOpandeckux ypaBHeHuit B MATHCAD metonom oGpatHOH
MAaTpHUIIbI, TOITYYUM MaTpHiy.
DTaJIOHHBII 0TBET: (KBAJAPATHYIO)

Ha xakwue T'pynmbl MOXHO pPasgCiuTb MATECMAaTHUYCCKHUE MOJCIN 110 BUAY BXOJIHOM
I/IH(1)OpMaI_II/II/I MOKHO pa3JAC/INTh Ha ABC I'PYIIIIbIL: n

DTaJIOHHBIN 0TBET: (INCKPETHBIE, HENPEPHIBHbIE)

Pemenne cucrembl ypaBHEHHMH ¢ momombio Omoka given find maer pereHue.
ITAJIOHHBI 0TBET: (TOYHOE)

Ckonbko  crmocoboB  cymiectByeT B MathCad s pemieHHss CHUCTEMBbl  JIMHEHHBIX
anreOpanyeckux ypaBHEHHUi?
DTajoHHbIi 0TBET: (4)

Jlns HaxOXIEHHs JHMCIEPCHU JMCKPETHOW CIydallHOW BeNMYMHBI B mpuiiokeHun EXxcel
MPUMEHSIOT (PYHKLIHIO
Orajounblii oreer: (JIUCII.B)

Jlis HaXOXIEeHHWsS MaTeMaTHYeCKOro OXHMIaHHWS TUCKPETHOW CiydyallHOW BEIMYMHBI B
npunoxennu Excel ncrnonb3yror .

Artanounslii oreer: (CYMMIIPOU3B)

[lpy momomm Kakoil KOMaHIBl ITYHKTa MEHIO BO3MOXKHO OCYIIECTBISTH CHMBOJIBHBIC
BBIYMCIICHHS?

Oranounslii oTBeT: (Symbolics)

Pemras ypaBHeHUs1 MM CUCTEMBI ypaBHEHUH ¢ TIoMolIbio Ooka given-find, pemenue oyaer

ITAJIOHHBI 0TBET: (TOYHOE)

Pemenue 3amaun ontumuzanuu MathCad npeacrasnsieTcst B Buze
ITaJIOHHBIN 0TBET: (BEKTOPAa)

Ha pucynke wun3o0pakeHa reoMeTpuueckass HWHTEpIpeTaluss MeTojla MNpUOIHKEHHOTO
BBIYHCIICHUSI ONPEACIICHHOT0 UHTETpalla, Ha3bIBAEMOI0 METOJOM MPSIMOYTOJIbHUKOB.
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JTaJIOHHBIN 0TBET: (JIeBbIX)

y=f(x)

)
S(&p-1)

Fx)

a=xy X Xy R Xpi Xp=b

13. PemenneM KBaJpaTHOTO ypaBHeHHS X° - 4x + 3 = 0 meTomoMm mombopa mapameTpa B
npunoxenuu Excel 6ynayT uncna . OTBeT BBEAMTE Yepe3 TOUKY C 3aIATOM.
OrajoHHblii oTBeT: (1;3)

14. Ycnoue 3aaun JMHEHHOro NporpaMmupoBanus B npuioxenun MathCad BHocuTcs B Buje

ITajI0OHHBII 0TBeT: (Ta0JAMLbI)

15. B npunoxenun MathCad ucnomnb3yercs MeTon «ceBepo — 3amaJHOro yria» IpU pelieHUuu

DTaJIOHHbII 0TBET: (TPAHCIIOPTHOI 3a1a4N)

16. B cereBOM IUTAHMPOBAHHHM W YIPABIECHUU COOBITHE, HE HMEIOIEe HA CETEBOM Trpaduke
MOCJIEAYIOIUX paboT, Ha3bIBAETCS COOBITHEM.
JTaJOHHBII OTBET: (3aBePILIAIOIIHM)

17. Ins cereBoro rpaguka, n300pak€HHOTO Ha PUCYHKE, JUIMHA KPUTHYECKOIO IyTHU paBHA .
Ortanonnblii oTBeT: (11)

TecToBbIE 3AJAHUA 3aAKPbITOI0 THIIA C € AMHCTBCHHBIM IIPABUJIbHbBIM O0TBETOM

18. Pemenue cuctem nuHeHbIX anredpanueckux ypaHeHuit B MATHCAD meronom oOpaTHOi
MaTpHIIbl OCYIECTBISAETCS C TOMOIIBIO (POPMYIIBI

1) X= AB™1
2) X'= A'B
3) X = (AB):
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19. Perrasi ypaBHEHHUSI WJIM CUCTEMbI ypaBHCHHI C MOMoOIIb0 Oyioka given-minerr 8 MATHCAD,

pernieHue oyaer

1) Tounoe

2) MUHHMAaIbHOE

3) npudIMKeHHOoe
4) MakCHMAaJbHOE

20. JIy1st TOro uTO6BI HANTH TPETHIO TIpon3BoAHYI0 Gyrkmuu Y = x° B MATHCAD, To BhIpaskeHHe

BBIUHCJISIOLIEE TPOU3BOIHYIO OYAET BHITTISAETH CIACAYIOLIMM 00pa3oM:

9
—x >
1) dx3
SPO
2) dx
3
d—3X9—)
3) dx

1
21. Onepanus pasznoxenus B psaa Teinopa (MATHCAD) ¢yukuum y =  puieM abcrucca

1)

2)

3)

4)

22

TOYKH, B OKPECTHOCTU KOTOPOW CTPOUTCS pa3yioKEHUE, paBHA -2, a CTENEHb CTApIIEro YWiIeHa B
paznoxxeHuu 4, Oyner UMeTh BUJ:

1 .
—series, x=-2,4 —>
X

series(lj;—Z, 4 —

X

iseries [-2, 4]>
X

series [1;—2, 4} -
X

4 2 /
. Pemrast ypasmenme X —18X" +6=+v2X ¢ nomompio pynxuuu solve 8 MATHCAD, To
oreparop OyAET BBIMVISACTH CICIYIOITUM 00pa3oM:
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1) x* ~18x% +6=2x solve, x >

2) X' -18x° +6=12x solve >

3) solve [x* -18x2 + 6 =v2x ) >

4) solve (x4 ~18x°+6= \/ZX) X —>

23. Tlo KOJIMYCCTBY IIapaME€TPOB 3aa4r OIITUMH3alluU ACIIATCA HA ...
OTHOMEPHbIC U MHOI'OMEPHBIC

HUKaK He JeNATC
JVICKPETHBIE U HETIPEPBIBHBIC

el

OOAHOMCPHBIC U TUCKPECTHBIC

24. 1511 penieHus NOJMHOMHAIBHOTO YpaBHEHUS ¢ 0JiHOW Hen3BecTHOHM B MathCAD
npegHasHaueHa QyHKIMSL. ..

1) root(f(x), X, [a, b])
2) Minerr(x1, x2, ...)
3) polyroots(v)

4 TUIIOBBIE 3AJJAHUSA HA KOHTPOJIBHYIO PABOTY, KYPCOBYIO
PABOTY/ KYPCOBOM MPOEKT

Y4eOHBIM TUTAHOM TPEAYCMOTPEHO BBIOJHEHHE KOHTPOJIBbHOW paboThl. KoHTponbHas
pabota nomkHa OBITh OPOpMIIEHA B COOTBETCTBHE C TPEOOBAHUSAMU, T. €. HEOOXOIUMO 3alOJIHUTh
TUTYJIBHBIA JIUCT, yKa3aTb HOMEp CBOEW 3a4eTHOW KHM)KKM M HOMEp BapHaHTa KOHTPOJIBHOM
paloThI.

3amanue 1. CyyaitHas BeTuurHA X UMEET paclpeiesIeHHe BEpOSTHOCTEH, TPEACTaBICHHOE
tabmuueit. Haiitu Qynkimio pacnpenencaus F(X). [TocTpouTh MHOTOYTOJNIBHUK PACHpe/ICICHHUSL.

Haittu M(X), D(X), o(X) cny4aitHoii BenmuuuHbl X.

X, 101 (02 |03 |04 |05

P 01 |005|025|03 | ?

3aganue 2. CnyuwaiiHas BenuuumHa X 3agaHa ¢yHkuueil pacnpenenenust F(x). Haiitu
IUIOTHOCTD PACIPENEIEHUS BEPOSITHOCTEN, MAaTEMaTHUECKOE 0XKMJIAHUE U AMCIIEPCHUIO CIydalHOM

BECIINYNHEI.
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0, X<-2;
F(x)=1X+2 _ocx<2:
4
1 X>2.

3ananue 3. /s BBIOOPKH, MMOTYICHHON MyTEM MPOBEACHHS UCIIBITall 00pa3ioB OeTOHA Ha
OJTHOOCHOE C)KaTHe

14.64, 15.04, 5.01, 8.47, 23.74, 18.68, 23.08, 15.08, 14.29, 9.75, 1.80, 19.29, 21.57, 28.18,
13.81,9.95, 31.56, 6.64, 9.17, 25.61, 6.83, 7.05, 5.59, 22.30, 27.36, 9.68, 21.61, 14.75, 19.93, 18.38,
22.66, 11.24, 23.83, 20.64, 17.92, 29.60, 13.20, 21.69, 21.86, 5.87, 17.80, 20.66

1. Onpenenutb 00bEM BHIOOPKH, CPEIHEE 3HAUECHUE U CTAHAAPTHOE OTKIOHEHHE.

2. [TocTpouTh TUCTOTPAMMY.

3. Iloctpouts auarpammy pasmaxa. OnpenenuTb ecTh JId BEIOPOCHI.

4. [IlpoBeputh rumoresy: BbIOOpKa IOJy4€Ha U3 TE€HEPAIbHOM COBOKYIHOCTH,
pacrnpeenéHHON IO HOpMaIbHOMY 3aKOHY. Y poBeHb 3Haunmoctu 0.05.

5. Omnpenenutb 95% [OBepUTEIbHBIA HUHTEPBAT [N MATEeMAaTHUYECKOTO OXKUIAHUS
reHepalIbHON COBOKYITHOCTH.

6. ITonaras, yTo BEIOOpKA MOJyYeHA M3 T€HEPAIIbHOM COBOKYITHOCTH, PACIIpeIeIEHHON 110
HOpPMaJbHOMY 3aKOHY, ONpPEIENUTh 3HAaYCHHE, pa3elisfiollee TEeHEpPaJbHYI0 COBOKYIHOCTh B
nponopuuu 95:5, 50:50, 75:25.

3ananue 4. JlepeBonepepabarbiBarolinii KOMOMHAT MPOU3BOIUT U MPOJAET CPYObI JBYX
BUJI0B. J[J1s1 MPOM3BOJICTBA JAHHBIX BUOB TPEOYIOTCS CIEAYIOLIUE PECYPCHI: JPEBECHHA XBOMHBIX
MOPOJ1, APEBECHHA JINCTBEHHBIX OPOJI U METAJUTMUECKUN KpPETeK.

Jlnis Ipou3BOJCTBA OTHOTO CpyOa UCIONIb3YeTCs HEKOTOPbI 00beM JPEeBECUHBI XBOMHBIX U
JIMCTBEHHBIX MTOPOJI, a TAKXKE ONPEAEIEHHOE KOJINYECTBO KPENEKHBIX 1eMEeHTOB. Ha npennpustun
Ha TIPOM3BOJICTBO cpyOa 1-To BMAa pacxomyercss 7,3 M° JpeBECHHBI JMCTBEHHBIX MOpoOx, 5.2 M
XBOWHOM ApeBecrHbI U 280 MT. KPEMeKHbIX JIeMeHTOB. Ha mpon3BoacTBO cpyba 2-ro BUIA UIET
9,15 M JpeBecHHBI JHCTBEHHBIX MOpOJ, 6,2 M3xBoifHOH npeBecHHBI M 320 INT. KPEMEKHBIX
JJIEMEHTOB.

JlpeBecuHa W Kpemexx IJs W3rOTOBJIEHUS JIaHHBIX BUJOB CpyOOB mIpHOOpeTaroTcs y
CTOPOHHHX OPTaHM3AIHiA 1 cOCTaBIAIOT: 800 M° IpeBeCHHEI THCTBEHHEIX Topo, 400 M° IpeBecHHBI
XBOHHBIX 1opoJ1, 12800 mt. kpenexHbIX 37eMeHToB. Llensl peanu3zaruu Takosbl: 400000 pyOneit u
650000 py6ueii 3a cpyd COOTBETCTBEHHO.

CocTaBuTh 33/1a4y JUHEHHOTO MPOTPAMMHUPOBAHUS, T. €. 3aIUCaTh €€ 1eIeBYI0 (PYHKITHIO,

CUCTEMY OFpaHI/I‘IeHI/Iﬁ U YCIOBHUC HCOTPULATCIBHOCTH IJId ONPEACICHUA OITHUMAJIbHOI'O
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KoJIM4ecTBa CpyOOB KaXJOrOo BHIA, KOTOPOE CIEAyeT MPOU3BOAUTH C LENbI0 TOJYYCHHS
NPEINpPUATHEM MaKCUMAJIBHOTO J0X0/1a.

3aganue 5. Pemmuth 3amauy JHMHEHHOrO HPOTrpPaMMHUPOBAHUS CUMILIEKCHBIM METOJIOM.
CdopmynmupoBaTh ABOMCTBEHHYIO 3a[a4y W PEUINTh €e reoMerpudeckuMm crocobom. Ilocrponts
rpadux.

{le + 3x; + x3 < 14,

SO e I A N

3ananue 6. PemuTh TpaHCIIOPTHYIO 331a4y OTKPBITOTO THUIIA

B 50 60 200
A
100 7 2 4
200 3 5 6

rae A - mocraBmuK, a B — morpebuTens.

3anmanue 7. [locTpouTs ceTeBol rpaduk, paccuuTaTh HaHOOJIee paHHUE U HanOoJee
MTO3JHUE CPOKH HACTYIUICHUSI COOBITUN, HANTH KPUTUICCKHUH ITyTh, OTIPEICIIUTh TOJIHBIC U
HE3aBUCHMBIC PE3EPBbI BPEMEHHU BCEX PA0OT M KOAPPHUIIMESHTHI HAPSHKEHHOCTH HEKPUTUYCCKHIX

AYyT C IOMOLIBIO JaHHBIX, IPCACTABJICHHBIX B Ta6J'II/II_Ie.

Pabota |l[lponomkurensHocts| Onupaercs Ha

paboThI paboThl

b, 5 -

b 8 -

bs 3 -

by 6 b

bs 4 by

b 1 bs

b, 2 by, bs, by

by 6 b, bs, by

by 3 by, by

.I‘J“] 9 bJ

lI‘311 7 bl: bi: bﬁ: b][]
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5 CBEAEHUA O ®OHAE OHEHOYHbBIX CPEJACTB U ET'O COI'JIACOBAHUHA

@DoH/1 OLIEHOYHBIX CPEJACTB JJIA arTecTauuu no aucuuiuinae «lIpukinagHas MatemaTuka
MIpeJICTaBIsIeT CO0OK KOMIIOHEHT OCHOBHOW MpodeccHoHaNbHON 00pa3oBaTeNbHON MPOrpaMMBbI
Maructparypel 1o  HampaBiaeHuto  moarotoBku  08.04.01  CrpourtensctBo  (mpoduin
«TemnorazocHa0KeHUE U BEHTHIISIIHS ).

@DOoHJ| OIIEHOYHBIX CPEJICTB PACCMOTPEH M 0JI00peH Ha 3aceaaHuu Kadeaphbl MPUKIATHON
MaTeMaTUKU U HHHOPMAITMOHHBIX TeXHOJorui (mpotokon Ne 7 ot 19.04.2021 r.).

@OHJT OLEHOYHBIX CpPEICTB pAacCMOTpeH U 0J00peH Ha 3acenaHuu Kadeapsl
TEIUIOra3ocHa0keHus U BeHTWwsiin (mpotokon Ne 10 ot 24.06.2021 r.).

@DoH/T OLICHOYHBIX CPEACTB aKTyalu3upoBaH. M3MeHEeHUs, JOMOJHEHUs PACCMOTPEHBI U
onoOpeHsl Ha 3aceqaHuu Kadeapsl MPUKIAIHON MaTeMaTHKU M WH(GOPMAIMOHHBIX TEXHOJIOTHIMA

(mpotokon Ne 3 ot 24.03.2023 1.).
W. o. 3aBeayromero kadempoi 74 A.N. Pynenko

DoH OIEHOYHBIX CpCACTB AKTYAJIM3UPOBAH. I/I3MeHeHI/IH, JAOIIOJIHCHUA PpaCCMOTPCHBI U

0J100peHbI Ha 3acenanuu Kadeapsl cTpouTeabcTBa (mpoTokon Ne 8 ot 29.03.2023 r).

U. o. 3aBeayromiero kadenpoi ‘]i 2 } g H.B. XomsakoBa
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