NMPUNOXEHUE A
®OH/, OLEHOYHbIX MATEPUANIOB A1 NPOMEXYTOYHOM ATTECTALUMU
no ANCUUTJTIUHE «MpuknagHaa matemaTuKa»

1. lMepeyeHb oyeHOYHbIX cpedcme 049 KomnemeHyuli, popmupyemoix 8 pe3ysbmame 0ceoeHus
oucyunnuH.!

" Cnocod
Koa koHTpo/IMpyeMoii kKoMneTeH OuneHo4HoOe cpeacTBo
OLICHUBAHUS
OIIK-1: CnocoGen pemiate 3a1auu
o Kommuiexkr
npogeccuoHaIbHOM eSTENTbHOCTH Ha OCHOBE
KOHTPOJIUPYIOIIUX
UCIIOJIb30BaHUS TEOPETUUECKUX U 3auer
MaTepHaJIOB JUIS
NPaKTUYECKUX OCHOB, MATEMAaTUYECKOTIO aueTa
anmapara QyHIaMEHTAIBHBIX HAYK
OIIK-2: CnocobeH aHaau3upoBaTh,
KPUTUYECKH OCMBICITUBATH U TIPEACTABIIST Kommuiexr
UH(POPMALIUIO, OCYLIECTBIATh TOUCK HAyYHO- 3auer KOHTPOJIHMPYIOIIUX
TEXHUYECKOI MH(OopMalu, IpuodperaTh MaTepHuasioB s
HOBBIE 3HAaHUS, B TOM YHCJIE C TIOMOIIbIO 3aueTa
MH(POPMALMOHHBIX TEXHOJIOTHH
OIIK-6: Crioco6eH oCcyiecTBIATh Kommiekr
UCCJIEIOBaHMsI 0ObEKTOB U MPOLIECCOB B 3auer KOHTPOJIMPYIOIINUX
00J1aCTH CTPOUTEIBCTBA U JKUIIUIIHO- MaTepHaIOB JUIs
KOMMYHAJIbHOTO XO35IICTBA 3a4era

2. OnucaHue nokazameneli u Kpumepuee oyeHusaHusa KomnemquuiJ, onucaHue wkan
oyeHueaHuAa

OueHMBaemMble KOMMETEHUMW nNpeacTaBneHbl B pasgene «llepeyeHb NAaHUPYEMbIX
pe3ynbTaToB 06YyYEeHUA MO AUCUUMNINHE, COOTHECEHHbIX C MHAMKATOPAMM AOCTUNKEHMUA KOMMNETEHLUI
» paboyei nporpammbl AUCUMNANHDBI «[1pUKNagHaa maTemaTUKar.

Mpu oueHnBaHMN CHOPMMPOBAHHOCTM KOMMNETEHUMA MO AucumnavHe «[lpuKnagHasa
matemaTtmka» ncnonbdyetca 100-6annbHana WKana.

Kpurepuii Ouenka no 100- Ouenka no
0aJUIbHOM IIKAJIE | TPAAMUIMOHHOM IIKaJe
CryzeHT ocBOMIJI U3y4YaeMblil MaTepual, 25-100 3aumeno

BBITIOJIHACT 3aJaHHUA B COOTBETCTBHUU C
HHIAWKATOpaMH JOCTUIKCHHUA KOMH@T@HHI/Iﬁ,
MOKCT NOIYCKATb OTACJIbHBIC OIIIMOKH.

CTyneHT He OCBOMII OCHOBHOE COZECpKaHNE 0-24 He 3aumeno
M3y4YEHHOT0 MaTepuaa, 3aJaHus B
COOTBETCTBUH C MHAUKATOpaMU
JOCTHUKEHUSI KOMIIETEHIIMI HE BBIIIOJIHEHBI
HJIW BBITTIOJHCHBI HCBEPHO.

3. Tunossie KOHMpOosibHbIE 3a0aHuUsA unu uHvle mamepuandl, Heobxodumevie 0na OUYEeHKU ypOoBHA
docmuxceHun Komnemquuii 8 coomeemcmeuu ¢ uudunamopamu



1.®aqlin 1

KomnereHuua UHAnKaTOp AOCTUMKEHMA KOMNEeTeHUUN
OMK-1 CnocobeH pewaTb 3agaun npodeccmoHanbHoi | OMK-1.1 BbibupaeT ¢yHAamMeHTaNbHble 3aKOHbl M
LeATeNbHOCTH Ha ocHoBe WUCNONb30BaHUA | MaTemaTuyeckue mogaenu, onucbiBatoLLmne
TeopeTnyecKux " NPaKTUYeCcKnX OCHOB, | M3y4Yaemblli NPOLLECC UAW ABIEHUE
maTemaTuyeckoro annaparta GyHAaMEHTaIbHbIX HAayK OMK-1.2 MpumeHseT ocHOBbl QyHAAMEHTANbHbIX

HayK Ana  peleHus 3ajay  npodeccMoHaNbHOM
LeaTeNIbHOCTU

OMNK-6  CnocobeH  ocywectsnate  uccnegosaHua | OMK-6.1 OcywectenseT Bbi6op cnocoboB U MmeToauK
ob6beKkTOoB M npoueccoB B 06/1aCTM CTPOUTENLCTBA W | BbIMOJHEHWUS UCCEL0BaHUMN

HKUNNWHO-KOMMYHANbHOIo X03ANCTBa

1

[nst peanusanuu Bblﬁopa beH,JE[aMEHTaﬂI:HbIX 3aKOHOB U MareMaTU4yecKux Mofesnei o
JIAHHOW (YHKLIUA |x —9|/\x —4x+3? npu momoi SymPy moctpoiite ee Tpapuk u
BBIUMC/TUTE Mpejes B mo0oi Touke ocy x 1o Bauemy Beibopy.

[ns peanusauuu Beibopa (yH/laMeHTa/bHbIX 3dKOHOB W MaTeMaTU4eCKUX Mogesei mo
JIAHHOM  (DYHKLHH |:x2—9_]i'[x2—4x+3) npu mnomoiu SymPy rmoctpoiite ee rpaduk u
BBIUMCJTATE Tipejes B mo0oii Touke ocu x 110 Baiemy Beibopy.

[nst peanusanuu Bblﬁopa dJyH,anEHTaJIbeIX 3aKOHOB U MareMaTUyecKux Mojesei 1o
nanHoi dymkimn |x*—9)/[x* - 4x+3) npu niomou SymPy mocrpoiite ee rpaduk u
BBIUMCJIMTE Tipefen B mo0o0i Touke ocu X mo Bamemy BeIOOpY.

C uyenbl0 TpUMeHeHUss OCHOB (yHJaMeHTa/bHbIX HayK [/  pelleHus 3ajad
npohecCUOHALHOM J1eTeIbHOCTH TPU oMol GyHkiuu odeint() u3 6ubauoTeku scipy
pelnTe 3aiauy C Haya/lbHbIM yCIOBHEM y=2 il 0OObIKHOBeHHOr0 AuddepeHIaTbHOTo
ypaBHEHUs1 Y '=Xy

C uyesnbl0 TpUMeHeHUss OCHOB (yHJaMeHTa/bHbIX HayK [/ pelleHus 3ajad
1poeCcCUOHAILHOM J1eaTe/IbHOCTH TPU oMol GyHkiuu odeint() u3 6ubaMOTEKH SCipy
pelidTe  3ajadyy C  HayaabHbIM  yCJ/IOBUEM y=4 Ayt OOBIKHOBEHHOTO
nubepeHLIMaTEHOIO YPaBHeHHst  y ' =X’

C 1uensl0 TIpUMeHEHUss OCHOB (yHJAMeHTalbHBIX HAyK [Jif  pelleHus 3ajad
npodeCcCHOHANBLHOM JesATeIbHOCTH TIPH romoi GyHkuuu odeint() u3 6mubamoTeku scipy
pelidTe  3a7a4yy C  Haya/JbHbIM  YC/IOBHEM y=12 A 0OBIKHOBEHHOTO
nuddepeHLaTbHOTO ypaBHeHus Y '=cos(y)+x

MeToioM HauWMeHBIIMX KBaJpaTOB ompefenuTe 3HaueHusi mapametrpoB kl u k2, eciu
bysaxuus y = k1x + k2 B pe3ysibrate SMNupu4ecKnx MCC/Ie[A0BaHUM 33/laHa HabopoM Touek
[[1.0000, 3.5427], [1.6667, 3.1481], [2.3333,2.5106], [3.0000, 2.5203], [3.6667, 2.5838],
[4.3333,2.5245], [5.0000, 2.5864]]

MeToioM HauMMeHBIIMX KBaJpaToB ompefenure 3HaueHus mapametrpoB kl u k2, eciu
byuxuus y = k1 + k2 sin (x) B pe3ysibrare SMIMpHYeCKUX MCCIeJ0BaHUM 3agaHa Habopom
touek [[1.0000, 3.4107], [1.6667, 3.3758],[2.3333, 2.9423], [3.0000, 1.7219], [3.6667,
0.4173],[4.3333, -0.53441, [5.0000, -0.30101]

MeToZioM HaMMeHBIIMX KBa/IpaToB oOrpeJenuTe 3HaueHus mnapametpoB k1 u k2, eciu
byuxuusa y = k1 exp(x) + k2 B pe3ynbrare sMnupuyecKux MCCiIeg0BaHUN 3agaHa Habopom
touek [[1.0000, 6.1858], [1.6667, 10.0756],[2.3333, 17.1761], [3.0000, 32.3728], [3.6667,
60.76371,[4.3333, 116.1505], [5.0000, 224.5189]1;

2.®alin 2

KomnereHuusa MHPMKaTOp AOCTUXKEHUA KoMmneTeHUuUn

OMK-2  CnocobeH  aHanusuMpoBaTb,  KpuTuyecku | OMK-2.1 OcywecTBnseTr cbop M aHanM3 HayyHo-
OCMbICINBATb " npeacraBaAaTb MHbOpMaLMIO, | TEXHUYECKOM WHPOPMaLMM O paccMaTpMBaIEMOM
OCyLLECTBAATb NOUCK Hay4YHO-TEXHMYECKOWN | obbekTe

MHbopMaumn, NnpuobpeTaTb HOBbIE 3HAHUS, B TOM OMK-2.2 Ncnonb3yeT MHGOPMaALNOHHO-




ymcne C NOMOLLBI0 MHPOPMALMOHHbIX TEXHONOMMI

KOMMYHUKaLIMOHHbIE TexHo0rmm
npeacrasneHusa  uHdopmauun U
HOBbIX 3HaHUI

ans
npunobpeTteHns

OMNK-6 CnocobeH  ocywectBnatb  uccnegosaHua | OMNK-6.2 ObpabaTtbiBaeT pesynbTaTbl IMAMPUYECKUX

06beKkToB M npoueccoB B 061acTM CTPOUTENBbCTBA M | UCCienoBaHWM c NOMOLLbIO MeTo40B

UNULLHO-KOMMYHA/IbHOTO X03AMCTBA MaTemMaTU4ecKom CTaTUCTUKM 7 Teopum
BepoaTHocTeln

Opranusaius 3aKynuia MaTepuasibl [/ WCIO/b30BaHUS B CTPOMTENbCTBE. MCrosb3ys
HH(pOpPMAaIIMOHHO-KOMMYHUKAIIMOHHbIE TEXHOJIOTHM IS Tpe/iCTaBaeHus UHhOopMaLUu,
cpeacteamu  pandas coszaiite DataFrame, B oaHOM U3 CTOJOLIOB KOTOpOro OyayT
pacriofioykeHbl Ha3BaHUSA CTPOMTE/IBHBIX MaTepHasnoB M, B COCEHUX CTO/OLIax, WX BeC M
1leHa 3a eIMHULYY Beca. PaccunTaiiTe CTOMUMOCTB 3aKyIMKH KaXKA0ro HAMMEHOBAHHUS U 0011y
CTOMMOCTb.

OpraHuzaijiss WU3rOoTOBWIA CTPOUTE/IbHBbIe OJIOKM IeCTH pasHbIX THUIIOB W HEKOTOpOoe
KOJTHYECTBO Ka)KAOro THMa ObII0 OTTrpy)KeHO 3akKaszuvKam. Mcronb3ys wH(OpMaljioHHO-
KOMMYHHMKAL[MOHHBIE TE€XHOJIOTHHM [/ TIPe/ICTaB/IeHUs] MHGOPMaLMK, CpeicTBaMy pandas
co3naiite DataFrame, B OJlHOM W3 CTO/MOLOB KOTOpPOro OyAyT pacrosioeHbl Ha3BaHUA
THUIIOB TTPOW3Be/IEHHOM MPOJYKILMU U, B COCEHUX CTOJ/IOIAX, KOJMUECTBO U IieHa 3a IITYKY.
PaccunTaiiTe CTOMMOCTb OTTPY)KEHHBIX 3aKa3uMKaM CTPOMTENIbHBIX OJIOKOB B CyMMe M TIO
THITaM.

Cpencreamu  pandas co3paiite  DataFrame, KoTopwli OyjaeT cojepaTb JlaHHbIe
SMITUPUYECKUX UCCIeJ0BaHUe, a HMEHHO 3 M3MepPeHHH BbICOTBI MOTO/KA B JIECATH TOUKAX.
YrobObl MpOaHaMM3UPOBaTh TEXHWYECKYyl0 HHpopMauuio 00 obOBekrTe, obpaboraiiTe 3TH
[lAHHbIe TIPA TIOMOILLM METOJOB MaTeMaTHMYeCKOW CTAaTMCTMKM: ISl KaKIOM TOUKH
BbIUHUC/IUTE CpeaHee 3HaYeHHe M CTaHAapPTHOEe OTK/IOHEeHHe.

B pesynbrarte 3MIMPUUECKUX UCCIEA0BaHUN ObUIM TOJyYeHbl [jBa BpEMEHHbIX psija: [1.1,
3.87777778,  12.21111111, 26.1,45.54444444, 70.54444444, 101.1], [6.21, 5.32111111,

9.98777778, 20.21, 35.98777778, 57.32111111, 84.21]. IIpu momoinu 6ubmMoreku pandas
co3jaiite 0ObeKTHI Series C STUMHU JAaHHBIMHU U OTIPEe/TUTE KOPPEeISILMIO MEXKAY HUMH.

B pesynkrare 3MIMpUUECKUX UCC/IeJ0BaHUN ObUIH MOIyUeHbI [Ba BPeMeHHbIX psija: [10.1,
11.211, 12.322, 13.433, 14.544, 15.656, 16.767, 17.878, 18.989, 20.1], [4.7, 5.811,
6.922, 8.033, 9.144, 10.256, 11.367, 12.478, 13.589, 14.7]. [Ipu nomoum 6ubiMOTEKN
pandas co3gaiite 00beKTbl Series C 3THMH JAHHBIMU W OTpeJeuTe KOPPesALUI0 MeXIy
HUMMU.

B pe3synbTare 3MITUPUUECKUX UCCIeOBAHUN ObUIH TOJIyUeHbI IBA BPEMEHHBIX psifa: [100.1
, 100.996, 100.895, 99.909, 99.136, 99.435, 100.474, 101.097, 100.611, 99.556], [5.199,
5.966, 5.659, 4.618, 4.002, 4.497, 5.551, 5.992, 5.33 , 4.3]. [Ipu nomoum 6GubimoTexn
pandas co3jaiite 00BLEKTEl Series ¢ 3TUMHU JIaHHBIMU U OIpeJie/IUTe KOPPessLUI0 MexXay
HUMMU.

3.®alin 3

KomneteHuusa UHaMKaTop AOCTUKEHUA KOMNETEeHLUH

OMNK-6 CnocobeH  ocywectBnATb  UcCCief0BaHuUA
obbeKkToB M npoueccoB B 06sacTM CTPOUTENbCTBA W
KUNULLHO-KOMMYHA/IbHOTO X03AMCTBA

OlK-6.3 BbinonHsaer OOKYMEHTUpOBaHue
pesynbTaToB UCCAeA0BaHUNA, 0POPMAAET OTYETHYIO
OOKYMEHTALMIO

OMK-6.4 MpepcTtaBnAer WM 3alWULWAET pe3ynbTaTtbl
nNpoBeAEHHbIX UCCNeA0BaAHNN




1 B uenax npejcTap/eHHs pe3yabTaTOB WCCAe0BaHMI C momolpto 6ubnroreku Matplotlib
MoCTpoiiTe rpaduk GyHKIMi x 1 sin|x .

2 B yenax mpejcTaB/ieHUs pe3ysbTATOB MCCIeJ0BaHMK ¢ momoulsto dubmiorekn Matplotlib
nocrpoiite rpaduk yuxuun (x> —9)/(x* - 4 x+3).

3 B yensx npejcTaB/ieHus pe3ysibTaToB MCCIe0BaHui ¢ momolpio 6ubmmorekn Matplotlib
nocrpoitre rpabuk dyskim (x> —6//(x* - 11].

4 C nomonso cucteMel epctku LaTeX co3jaiite ripyuMep JIOKyMeHTa, Mpe/ICTaRIAINIEr0
pe3y/bTaThl TIPOBEJEeHHBIX WCC/IeOBAHHUN U COMEPIKAllero TPH PUCYHKa, /Be (OpMY/bl,
TabnuLly, CIIMCOK TUTepaTyphbl.

5 C nomowkr cucteMbl BepcTku LaTeX mnpeacTaBeTe B BH/E TMPe3eHTALMH Pe3yJ/bTaThl
MPOBe/IeHHbIX UCCJIe/I0BaHUM, Co/iepKalliie JBe Tab/InLIbl, PUCYHOK, TPU (hOPMYJIbI.

4. ®aiin u/unu bT3 ¢ NOAHLIM KOMMAGKMOM OUEeHOYHbIX Mamepuanos npunaazaemcs.



