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Kadheapa maTepranoBefeHs B MaLLHOCTPOEHUM
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OOKYMEHT MOAMVCAH MPOCTOW HEKBA/TU®ULIMPOBAHHOW
3NEKTPOHHOWM MNOAMCHIO
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Bnapgeneu: K.T.H. TiopuH A. T,
CpOK fIefiCTBMSA: He OrpaHnyeH

Agpec xpaHeHUs 3N1eKTPOHHOr0 AOKYMeHTa:
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PABOYAJ ITPOITPAMMA NUCLIHITIIMHDBI
MeTtoasl MaTeMaTH4YeCKOH (PH3HKH

Ob6pasoBatenbHas nporpammMa: 22.03.01 MartepranoBefieHne 1 TEXHONOrMK MaTepuanos, NPOguUsIb:
MaTepranosefeHre 1 TEXHOIOTMW MalIMHOCTPOUTENIbHBIX MaTepnasios

Kypc: 2, cemecTp : 4
MeXaHVKO-TEXHONOrMYECKWIA (haKybTeT,

CemecTtp

No

Bup gesitenbHOCTU

4

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

180

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

78

Jlekymu, yac.

36

MpakTnyeckune 3aHATAA, Yac.

36

JTabopaTopHble 3aHATUSA, Yac.

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CawmocTosTenbHas paboTa, yac.

102

12

Buabl camocTosATeIbHOM paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pabota, PI"3(P)/pedepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)

13

Bug atTectauum

Hosocnbupck 2022



Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM PefepasibHOro rocyAapCcTBeHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHuMs MO HanpasneHuto (cneynansHocTn): 22.03.01 MatepuanosegeHme u
TEXHONOrnM MaTepuanoB

&I OC BBefeH B geictane npukaszom Ne701 ot 02.06.2020 r. , gata ytBepxaeHus: 10.07.2020 .

MecTo AMCUMNANHBI B CTPYKTYpe y4e6GHOro nnaHa: bnok 1, o6s3atensHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBneHnIo
(cneumansHocTh): 22.03.01 MatepuanoBefieH1e 1 TEXHOMNOrMM MaTepranos

Pa6ouasi nporpamma o6cyxeHa Ha 3acefjaHnn Kagepsbl

MM, 31.08.2022

YTBepX/AeHa Ha COBETE MEXAHNKO-TEXHO/IOTMYECKOr0 (hakynbTeTa, NpoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
npodeccop, 4.7.H. bataes B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBefytowmii Kadeapoii bataes B. A.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
O6LLenpoteccroHanbHble OrlMK-5 CnocobeH peLLaTb Hay4HO-WCCNEA0BATENLCKIE 33/a4M NMPY OCYLLECTB/IEHNM
KOMTMETEHLMM I'IpO(bECCI/IOl-iaﬂbHOI/I [eATeNbHOCTM C NPUMEHEHEM COBPEMEHHbLIX MHDOPMALMOHHbIX
TEXHOOMMIA N MPUKNaHbIX annapaTHO-NPOrpamMmmMHbIX CPeACTB
OrlK-5. 1 ¥YMmeeT peluaTb NpodeccnoHanbHble 3afaqn, NPUMeHss COBPEMEHHbIE
NHOPMaLMOHHbIE TEXHOOTUM
ObLuenpodeccroHanbHble |OMK-8 Cnoco6eH MOHMMATh MPUHLMMbLI PaBOTbl COBPEMEHHBIX MHOPMALMOHHBIX
KOMMETEHL MK TEXHOMOMMIA 1 UCMO0/b30BaTb MX A5 PeLleHns 3a1a4 NPotecCMoHanbHOM feaTeNnbHOCTH
OrlMK-8. 2 YMeeT NpUMeHATL COBPEMEHHbIE NHOPMAaLNOHHO-KOMMYHUKALMOHHbIE
TEXHOMIOrMM U NPOrpaMMHble CPeACTBA A5 PeLLeHWs 3a4a4 NPOotecCUOHaNbHON
JesTeNbHOCTU ¢ cob0AeHNEM HOPM MHGOPMaLOHHO 6e30NacHOCTM
YHuBepcasibHble YK-1 Cnoco6eH ocyLwecTBAATb MOUCK, KPUTUUECKWIA aHa/IN3 1 CUHTE3 MHGOPMaLImW,
KOMNeTeHynm NPUMEHSITb CUCTEMHBI NOAX0/, NS PeLleHnst NOCTaBMeHHbIX 3a4au

YK-1. 1 3HaeT npuHUuMnbl cbopa, 0T6opa 1 0606LLEeHNS MHOPMaLUK.

2. TpeboBaHna HI'TY K niaHMpyeMbIM pe3y/sibTaTam 00yyYeHUs, COOTHECEHHbIM C

NHAMKATOPaMu LOCTVKEHUS KOMMNETEHL I
Tabnuua 2.1

NHANKATOPbI AOCTVXKEHUS] KOMMETEHLMIA

®opMbI OpraHuzaLmm

PesynbTaTbl 06yyeHns

3aHATUN

OIIK-S. 1 Ymeer pemiath npodeccHoHATbHBIC 321a4H, IPHM eHSIs
coBpeMeHHbIe HHPOPMAIMOHHBIE TEXHOJIOTHI

YMeTb 1CMosb30BaThb KOMMbIOTEPHbIE TEXHOMOIMN NPU PELLUEHNN MOCTaBMEHHbIX Nekumu; npaKTI/I‘-IeCKVIe 3aHATAA;

3afay

CamocTosTensHas paborta

IMeTb ONbIT MPaKTUYECKOTO NMPUMEHEHNS METOAOB CTATUCTUYECKOW 06paboTku | Jlekuum; MpakTUyecKme 3aHATHS;
pe3yNbTaToB 3KCMEPUMEHTA C MCMO/b30BaHME COBPEMEHHBIX MHOPMALMOHHBIX | CaMOCTOosTeNbHAs paboTa

TEXHONOrUIA

OIIK-8. 2 YMeeT npuMeHSITH COBpeMeHHBIE
HH(pOpMaNIOHHO-KOMMYHHKANMOHHADIE TEXHOJOIHA H IPOIPaMMHbIe
cpeAcTBa [JIsl pelleHus 3a1a4 Npog)ecCHOHAIBHOM JeATeTbHOCTH C
co0.1roeneM HOpM HHOPMAIIHOHHOIT 6e30IACHOCTH

YMeTb MCMOMb30BaTb NPOTrPaMMHOE 0GECTIeUeHME 1 A3bIKM NPOrpamMMuUpoBaHns | Jlekuyu; MpakTuueckme 3aHsTus;
[191 NPAKTUYECKOI peanv3aLmm pasnnyHbIX MaTeMaTUYECKUX METOLO0B CamocToATeNbHAA paboTa

YK-1. 1 3naer npuHIunbI c6opa, or6opa 1 0606meHUsT HHPOpMANMH.

3HaTb NpocTeiilLne MeTofbl CTATUCTUUECKON 06paboTKM pe3ynbTaToB Jekuyu; MpakTuyeckme 3aHATUS;

JKCMeEPUMEHTA

CamocToATeNIbHas paboTa

VmeTb npefcTasfieHne o I'IpOCTGI7IUJMX MaTemMaTUyecKux MeTofax, npumeHsaemblX |Jlekumu; MNMpakTuyeckne 3aHATUS;
A1 peLieHns OCHOBHbIX 38a4 B COBPEMEHHOM (DM3NMYECKOM MaTepuasioBefeHnn | CaMocTosTelbHas paboTa

3. CofepykaHue 1 CTPYKTypa ANCLUN/NHBI

Tabnuua 3.1
N3 Hnx B AKTUBHBIE NHavkaTopbl
TeMbl NeKuwii Yachkl |dopme npakT. AOCTIDKEHUS
noar., vac. (popMb1, Hac. KOMMeTeHL M

CemecTtp: 4

AnpakTnyeckasi egMHMLA: MaTpUyHble METO/AbI, UCNOJb3yeMble B MaTepUasioBefeHNN 1

KpucTasnnorpapum




1. MaTpryHoe onvcaHme onepauuii CUMMeTpUN. BpalleHue,
OTPaXXeHWe, LIEHTP CUMMETPUM, TPAHCAALMS.

Mpeobpa3oBaHmne KOOPAMHAT BEKTOPA NPU CMeHe 6asuca. 2 OlnK-5.1,0r1
Mpeobpa3oBaHmne MaTpULLbl IMHERHOrO onepaTopa npu K-8.2,YK-1.1
cMeHe 6asuca. Matpumua TpaHCBeKUMKM (MaTpuua casura).
Martpuua TpaHcnauum 4x4.
2. HaxoxgeHve AnvHbI BEKTOpa M yrna Mexay BeKTopamu B
KOCOYro/ibHOl cucTeme KoopanHat. CkanspHoe 5 OlMK-5.1,0r1
npou3seaeHne B MaTpuyeHoin hopme. Matpuua K-8.2,YK-1.1
opTOoroHanusaumm. Metpuyeckas matTpuua.
3. basuc obpaTHoOro npocTpaHcTBa. PellieHre psaa
MaTemaTmyeckux 3afad B Kkpuctannorpadum. Mouck 5 OrK-5.1,0M
MEXXMN/I0CKOCTHOIO PacCcTOAHWA, MOUCK Yrnia Mexay K-8.2,YK-1.1
MN/IOCKOCTAMM.
4. Matpuua npoeLupoBaHns Ha NOAMNPOCTPaHCTBO.
lNprMeHeHMe MaTpuL, ANa peLleHnsa nepeonpeaenieHHbIX 5 OMNK-5.1,0M
CUCTEM ypaBHeHWIA. MeToj HaMeHbLUMX KBaLpaToB B K-8.2,YK-1.1
MaTpuUYHON hopwme.
AnpakTuyeckasn egmHuua: OCHOBbI MaTeMaTUYeCKON CTaTUCTUKM
5. OCHOBbI cTaTUCTUKN. CpefiHAsA BefIMUYnHa.
CpefHekBafpaTU4HOe OTK/IOHeHUe. [lo0BepUTe/bHbIN 2 OrnK-5.1,0r
nHTepBan. KoathumumeHT Koppenaumm R. KoadguumeHTbl K-8.2,YK-1.1
aetepMuHaumn R2 n R2adj.
6. HennHeiHbIn MeToA HaMMEHbLLNX KBAAPaToB. 9 OnnK-5.1,0M
ANNpoKcnMaLma 3KCNepUMeHTaIbHbIX JaHHbIX (PYHKLME. K-8.2,YK-1.1
OnpakTndeckas egnHuua: OCHOBbI KOMM/IEKCHOMO aHasmsa
7. KOMMN/IEKCHOE YMCNO: CMIOXKEHWE, YMHOXEHWE, BbluMTaHue
N feneHne BO MHOXECTBE KOMIMJIEKCHBIX YMCen;
anrebpanyeckas 1 TPUroHoMeTpryecKast )OpPMbl; CTeMeHb C

, < , OlnK-5.1,0r1
HaTypa/ibHbIM MoKasaTesieM; apUPMETUYECKMIA KOPEHD; 2 K-8.2 YK-1.1
CONpPsAXKeHHbIe KOMMJ/IEKCHbIe Yncna; reoMeTpuYecKas - '
NHTEepnpeTaums aencteunia (onepaunii) B MHoXecTBe C;
06paTHoe 41cno
8. Mpesen v HenpepbIBHOCTL PYHKLUK K.N. [peaensl ee
BELLLECTBEHHOM 1 MHMMOIA YacTeil; reoMeTprUYecKoe
NCTOMKOBaHWe npegena K.n.; OCHOBHbIe 3/ieMeHTapHbIe 5 OrlK-5.1,0r1
(hyHKLMM K.N.: NOKasaTe/lbHas, norapuMmuyeckas, K-8.2,YK-1.1
CTeneHHasi, TPMroHOMeTpuyecKas, obpaTHas
TPUTOHOMETPUYECKAS.
9. Mpumepbl PU3NYECKMX 3aaau, CBA3AHHBIX C 5 OlMK-5.1,0r1
KOMI/IEKCHBbIMWU Ynucnamm K-8.2,YK-1.1
10. AnddhepeHUMpoBaHmne GyHKUMKM K.N. VIHTerpmpoBaHme 9 OnkK-5.1,0M
(YHKUMKM K.N K-8.2,YK-1.1
AnpakTnyeckas eguHuua: Pagbl. Pagbl v npeobpasoBaHns Pypbe.
11. Pagbl dypbe. OpTOroHasibHOCTb. eKT MMb6ea. OMK-5.1.0M
NprMepbl - KBagpaTHasA BOHa, TPeyrosibHasa Bo/Ha. PAabl 2 o

K-8.2,YK-1.1

®ypbe Ha NPON3BOILHOM MHTepBae.
12. MNpeob6pasosaHne Pypbe. MNpeobpasoBaHmne Pypbe n
NPOW3BOAHbIE - NPUMEHEHWE K Ancypam B YaCTHbIX
NpPou3BOAHLIX. BbluncnieHne Npon3BO4HbLIX C 2 OlnK-5.1,0r1
1cnosb3oBaHMeM npeobpasoBaHns dypbe. CeepTKa K-8.2,YK-1.1

(hyHKUWMIA 1 npeobpasoBaHne Pypbe. MpeobpasoBaHue
JNannaca Kak 0606LLeHVe NpeobpasoBaHms Pypbe.




13. dypbe NpeobpaszoBaHe B Kpuctannorpapum n 5 0 OrlK-5.1,0r1
andgpakuun. enbTta GyHKUUM U NpeobpasoBaHme Pypbe. K-8.2,YK-1.1
AnpakTndeckas eguHuua: YncieHHble MeTOAbl ANt hepeHUNPOBaHUS, UHTErPUPOBaHNS, PeLLeHNA

anddepeHUmanbHbIX YpaBHEHN

OrK-5.1,0m
14. YucneHHoe andpepeHUMPOBaHNE U MHTErpUpOBaHMe. 2 0 K-8.2.YK-1.1
15. Mpumepb! gudhepeHLManbHbIX YpaBHEHNUI B YaCTHBIX 5 0 OlK-5.1,0r1
NPOU3BOAHbLIX K-8.2,YK-1.1
o OrK-5.1,0m
16. MeTof, KOHEYHbIX pasHOCTeu 2 0 K-8.2,YK-1.1
OrnK-5.1,0mn
17. MeTo[, KOHeYHbIX 3/1eEMEHTOB 4 0 K-8.2.YK-1.1
TeMbl NPaKTUYECKNX VIBHAXB | Agrygupre | VIHAVKATODDI
o Yacbl |dopme npakT. pocTwkerus [ YyebHaA AeATe/IbHOCTb
3aHATUN noar., vac. (bopMb1, Hac. KOMMeTeHLiA A
CemecTp: 4

AnpakTuuyeckas earHnLa: MaTpruHble METOAbI, UCMO/b3yeMble B MaTepuasnioBefeHnn 1

Kpuctannorpagpuu

1. MpumeHeHne MaTPUUHbIX
METO/0B A/151 peLLeHns
TUNUYHBIX 33434 B

MaTepuasioBeeHnn, 8 8

Kpuctannorpagun, husmnke
KOHJEHCMPOBAHHOIO
COCTOAHMA

OrlK-5.1,0r1
K-8.2,YK-1.1

PeLLieHWe 33aa4

ﬂMAaKTMHECKaHeAMHMHaZOCHOBbIMaTeMaTMHeCKOMCTaTMCTMKM

18. MNprmeHeHne
CTaTUCTNYECKUX METOJ0B A5

006paboTKM pesy/bTaToB 4 4 0 Of1K-5.1,0T1 PellleHWe 3a4au
K-8.2,YK-1.1
TUMWYHBIX 3KCMEPUMEHTOB B
maTepuanoBeeHnm.
AnpakTryeckas egnHuua: OCHOBbI KOMIMIEKCHOIO aHasm3a
19. OCHOBbI KOMM/IEKCHOTO OlMK-5.1,0M
8 8 0 PelleHue 3aaay

aHa/n3a

K-8.2,YK-1.1

AunpakTndeckas egnHuua: Pagbl. Pagbl n npeotpasoBaHnsa dypeoe.

20. MNpumeHeHWe paLoB 1
npeobpaszoBaHnii Pypbe 415
peLueHns 3ajay B
maTepuasioBefeHnn N hU3snKe
KOHJEHCMPOBaHHOIO
COCTOSAHUA

OrlK-5.1,0r1
K-8.2,YK-1.1

PeLLieHWe 33aa4

AnpakTnyeckas eguHMLA: YncneHHb

anddepeHUmanbHbIX YpaBHEHN

le MeToAbI ANdhepeHLMPOBaHNS, UHTErPUPOBaHWS, PeLLEHNS

20. MNMprMeHeHne YnCeHHbIX
METO/0B A/151 peLLeHns
TUMWYHBIX 33434 B
maTepuanoBeieHnn 1 n3nke
KOHZleHCPOBaHHOI 0
COCTOSAHUA

10 10

OlMK-5.1,0r1
K-8.2,YK-1.1

PelLieHWe 334a4

3.1 NpakTnyeckas NogroToBkKa

Tabnuua 3.2




No TeMb! 3aHsTUiA dopmbl OpraHusaunm CopgepXaHve NpakTUYeCcKol NOAroTOBKN
3aHATUIA (Bnabl pabor)

1 MpuMeHeHVe MaTPUYHBLIX METOLOB AN Mp BbINoHAET crefytoLime BUAbI paboT:
peLLeHUsA TUMUYHbIX 38434 B BbIMOJ/IHEHWE PACUETOB C LiefbHo
MaTeprasioBefieHUn, KpucTannorpaduu, MOArOTOBKM CTYAEHTOB K Aa/lbHelLLeMy
(h13MKe KOHAEHCUMPOBAHHOIO COCTOSHNS NPUMEHEHNIO MaTPUYHbLIX METOL0B B

KpucTannorpadumm, MatepuanoBeieHUm,
(hM3nKe KOHAEHCHPOBAHHOIO COCTOAHNS

2 MpuMeHeHVe cTaTUCTMYECKUX MeToAoB ana | Mp BbInonHseT crefytoLime Bubl paboT:
06paboTKM pe3ynbTaToB TUMUYHBIX BbINO/IHEHME PACcHETOB C LIE/b0
3KCNEPUMEHTOB B MaTepuasioBefeHN. Noc/eayoLLEero NPMMEHEHNS MeTOA0B

CTaTUCTMYECKOIA 06paboTKM B
npogeccMoHabHOM JeATeIbHOCTY

3 OCHOBbI KOMM/IEKCHOTO aHa/n3a Mp BbINonHseT cnepytoLme Buabl pabor:

BbINO/HEHWE PACHETOB C LIe/bo
noc/efytoLLEero NCnonb30BaHUA METOLOB
KOMMJIEKCHOr0 aHaNn3a B
CMeumaan3npoBaHHbIX Kypcax Kadeapsbl

4 MprMeHeHKe psaoB 1 NpeobpasoBaHuii Mp BbINonHAeT cnepytoLme Buibl pabot:
dypbe 4Nd peLleHns 3agad B BbIMOJ/IHEHWE PaCYETOB C LieNbio
MaTepuanoBeseHnn 1 hrsnke MoCneayoLLEero NpYMeHeHNs pSLOB 1
KOHAEHCPOBAHHOIO COCTOSHNSA npeo6pasoBaHns Pypbe NpW peLLeHnm

3afia4, CBA3aHHbIX C MPO(ECCUOHATBHON
[eATeNbHOCTbI0 CTYAEHTOB

5 INprMeHeHme YNC/IEHHbIX METOAOB A1A Mp BbINonHsAeT cneaytoLme BUbl paboT:
peLLeHUs TUMUYHbIX 33434 B BbIMOJ/IHEHWE PACUETOB C LIe/bH
MaTepuanoBeseHn 1 hrsnke MOCNeayoLLEro NPUMEHEHUs YNCEHHbIX
KOH/ZEHCMPOBAHHOIO COCTOSIHMS METOZO0B NpY PeLLEHNM 3a4a4, CBA3aHHbIX

C NpogheccnoHanbHOW AesSTENbHOCTLIO
CTYJEHTOB
3.2 CamocToATeNbHast paboTa 0by4yaroLerocs
Tabnuua 3.3
o ViHAnKaTopb! Yacbl Ha Yacbl Ha
Ne Bnabl caMocTosATe/IbHOM paboThl JOCTUXKEeHUA
< |BbIMOSIHEHWE |KOHCYNbTau N
KOMMEeTEHL NN
CemecTp: 4
OrK-5.1,0r1K-
1 |PI3/Pethepar 8.2 YK-1.1 50 3

BbInonHeHue 3a4aHns, Bbl4aHHOTO npenogasaTesnem : OpraHusalms camoCcToATeIbHOM paboTbl CTYAEHTOB
HoBOCKMOGMPCKOrO rocyapcTBEHHOrO TEXHUYECKOr0 YHBEPCUTETA : METOANYECKOE PyKOBOACTBO /
HoBocKb. roc. TexH. yH-T ; [cocT.: KO. B. HukutuH, T. KO. CypHuHa].- HoBocnbmpck: N3a-s80 HITY, 2016.-
19, [1] c. : Tabn.- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042

2

lNoAroToBKa K 3aHATUAM

OrlK-5.1,0r1K-
8.2,YK-1.1

30 0

[MoBTOPEHMe NEKLMOHHOIO MaTeprana, YTeHre NMTepaTypbl Mo PEKOMEHALMMN MPenoAaBaTens, peLleHne
3a/ia4, NpeS/I0XKEHHbIX B XOLe NIEKLMOHHbIX U NPaKTUYeCcKUX 3aHATUiA: OpraHusaums camocTosTeIbHOW
paboTbl CTyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOIO TEXHUYECKOIO YHUBEPCUTETA | METOANYECKOE
pykoBoacTBo / HoBocm6. roc. TexH. yH-T ; [cocT.: KO. B. HukntuH, T. FO. CypHuHa].- HoBocubmpck:
W3p-80 HI'TY, 2016.- 19, [1] c. : Tabn.- Pexxum focTyna:

http://elibrary.nstu.ru/source?bib_id=vtls000234042

3

MNoaroToBka K aTTectaumm

OrK-5.1,0r1K-
8.2,YK-1.1

22 1

. OpraHu3aums camocTosTe/lbHON paboTbl CTYAeHTOB HOBOCMOMPCKOr0 rocyAapCTBEHHOO TEXHUYECKOrO
YHMBEPCUTETA : METOAMYECKOE PYKOBOACTBO / HOBOCKO. roc. TexH. yH-T ; [cocT.: FO. B. Hukutun, T. HO.
CypHuHa].- Hosocubupcek: N3a-8o HITY, 2016.- 19, [1] c. : Tabn.- Pexum goctyna:

http://elibrary.nstu.ru/source?bib_id=vtls000234042




3.3 TexHonorus oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOrK (Tabn. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKaLWOHHbIE TEXHO/10r UK
MHopmmpoBaHue e-mail; Moptan HI'TY; Cpefa aneKTpoHHOro 0byyeHms HI'TY
KOHCcynbTMpoBaHme e-mail; Moptan HI'TY; Cpeaa aneKTpoHHOro o6yyeHmst HITY
KoHTpo/nb Cpefia aneKTpoHHOro 06yyeHms HI'TY
Pa3meLLeHne yuebHbIX

MopTtan HI'TY; Cpefa 3NeKTPOHHOro obyyeHns HITY

MaTtepnasioB

4. NMpaBuna aTTecTaumm 0byyaroLmMxca no ANCUUMIINHE

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6abHO-PeNTUHIOBas cUcTeMa
(BPC), no3sonstowas BbICTaBSATb OLEHKW MO TPaaULMOHHON LWKane 1 15-ypoBHeBoi ECTS.

KpaTkas nHopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHMBaeMble BUbI AesiTENIbHOCTM 06yYatoLmxcs 62 MakcumanbHbI 6ann
CemecTp: 4
Ipaxmuueckue 3anamus: 20 40
PI3/Pegepam: 10 20
Oxzamen: 20 40

B Tabnuue 4.2 npenctas/ieHO COOTBETCTBUE POPM KOHTPO/IA 3a5B/IiEMbIM TPeboBaHUAM K
pesynbTaTam 0CBOEHWS AUCLUMIVHBI.

Tabnuua 4.2
dopmbl
Kogbl p
o KOHTpPO/ISA
KOMMeTeH MHAMKaTOopbl AOCTVXKEHNS KOMMETEHLNIA
L'|V”7| sawmra OK3ameH
PIr3/P
OrlK-5 1. ¥meeT pewaTb NpodeccroHasibHble 3aa4vu, NPUMEHSIS COBPEMEHHbIE
OMK-5 P poty apaum, np p L.

VIHCpOpMaLI.VIOHHbIe TEXHONOrnn

OMK-8 2. ¥YMeeT NpyMeHsTb COBPEMEHHbIE MH(OPMALMOHHO-KOMMYHUKALMOHHbIE
OlMK-8 |TexHonoruv n nporpamMmmMHble CpeACcTBa A4/1s PeLLeHuns 3a4ayq NpodeccuoHabHOM aesTensHocTy  + +
C CO6/0AEHMEM HOPM MH(OPMaLMOHHON 6e30MacHOCTM

YK-1 [YK-11.3HaeT npuHumnbl cbopa, 0T6opa 1 0606LLEHNS NHOPMALUN. + +

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMMIHE NPeACTaBNEH B NpunoXxeHnn Ne 1 K paboyel
rnporpamme.

5. Jlutepatypa
OcHoBHas nMTepaTypa




1. Kasynuna, I'. A. MartemaTtuka: mpeodpazoBanus Oypee, mpeodpazoBanus Jlammaca : yaebHoe
mocobue / I'. A. Kasynnna. — Kemepogo : Ky3['TY umenu T.®. ['opbauesa, 2015. — 128 ¢c. —
ISBN 978-5-906805-08-9. — TekcT : 3nmekTpoHHSI# // JIaHb : 37eKTPOHHO-OMOIMOTEYHAST CUCTEMA.

— URL: https://e.lanbook.com/book/69445 (mnata o6pamenus: 10.03.2023). — Pexum moctymna:
IUTSL aBTOPU3. TIOJIB30BATEIIEH.

2. Kpaxorkuna, E. B. Uncnennsie MeTOIbI B HAYYHBIX pacueTax : yueOHoe mocobue / E. B.
Kpaxorknua. — Craspomons : CKOY, 2015. — 162 ¢. — Tekcr : anektponHstit // JIaHb :
3eKTPOHHO-0ubnoTeunas cucrema. — URL: https://e.lanbook.com/book/155267 (nata
obpamenus: 10.03.2023). — Pexxum mocTyria: oj1s aBTOPH3. TTOTB30BaTENEN.

3. demupoBuy, b. I1. Yucrnenusie metoas! ananusa. [Ipubnmkenne GyHKuuii, tuddepeHratsHbe
U MHTerpalbHble ypaBHeHus : yueOHoe nocobue / b. I1. Jlemnnosuu, . A. Mapos, 3. 3.
Hlysanosa. — 5-e u3x., crep. — Cankr-IletepOypr : Jlans, 2022. — 400 c. — ISBN
978-5-8114-0799-6. — Tekcr : anmekTpoHHEBIH // JIaHB : 3eKTPOHHO-OMOINOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/210437 (mata obpamenus: 10.03.2023). — Pesxum moctyma: s
aBTOPH3. TOJB30BATEICH.

4. OCHOBBI MaTEeMaTUYECKOI CTATUCTUKY : yueOHoe nocobue / H. C. 3apopoknas, E. O. JlaryHosa,
M. A. Myxkytanze, K. C. AxBepaueB. — PoctoB-Ha-/lony : PIT'VIIC, 2021. — 84 ¢. — ISBN
978-5-88814-954-6. — TekcT : anekTpoHHbIN // JIaHb : 31€KTpOHHO-OMOIHOTEUHAs crcTeEMA. —

URL: https://e.lanbook.com/book/191042 (mata obpamierus: 10.03.2023). — Pexxum poctyma: ais
aBTOPU3. MOJB30BATECH.

5. Tpodumor, A. I'. OcHOBBI MaTEMaTHYECKOM CTATUCTUKY : yueOHOe mocooue / A. I'. Tpodhumos.
— Mocksa : HUAY MU®U, 2016. — 256 ¢. — ISBN 978-5-7262-2262-2. — Tekcr :
anexTpoHHbIl // JIaHb : 3nekTpoHHO-O0uOMoTeunas cuctema. — URL:
https://e.lanbook.com/book/119507 (mara obpamenus: 10.03.2023). — Pexxum noctyma: ams
aBTOPU3. MIOJIB30BATEIICH.

6. [TocToBanos C. H. MaremaTuueckas cTaTUCTHKA [ DIeKTPOHHBIN pecypc] : yueOHOoe mocodue / C.
H. IToctoBanos, E. B. Yumurosa, B. C. Kapmanos ; HoBocu6. roc. TexH. yH-T.- HoBocuGupck,
[2012].- Pesxum mocTyma: http://elibrary.nstu.ru/source?bib_i1d=vtls000163034.- 3arn. ¢ sxpaHa.

7. [MocroBanos C. H. Marematuueckasi craructuka. Koncrekr nekuwii : yaeOrnoe mocooue / C. H.
[TocToBamos, E. B. YUnmutosa, B. C. Kapmanos ; HoBocu6. roc. TexH. yH-T.- HoBocubupck: M3n-Bo
HI'TY, 2014.- 138, [1] c. : mn.- Pesxxum mocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000212950

JononHnTenbHas nuTepaTypa

1. Marpuunas anreOpa, aHaTuTHYeCKasi T€OMETPHS, BBeIeHEe B MaTeMaTHIeCKUI aHaIu3: 3a1a4n
JUTSL 3a4€TOB M 9K3aMEHOB M0 MaTeMaTuke : yueOHoe mocobue / cocraButenu U. I1. Kapacés [u ap.].
— Pszans : PITPTY, 2005. — 32 ¢. — TekcT : anekTpoHHbIH // JIaHb : 31eKTpOHHO-O0NOIHOTeuHAS
cucrema. — URL: https://e.lanbook.com/book/167948 (nata obpamenus: 10.03.2023). — Pexxum
JOCTYyIIA: IJIsl aBTOPU3.

VIHTepHeT-pecypchl
1. Buxunienus : cBoboaHas sunukaoneaus : [cait]| / @oun Guxumenna. — URL:
https://ru.wikipedia.org/wiki (nata oopamenus: 05.04.2022). — TekcCT : 37€KTPOHHBIA.
2. MIT OpenCourseWare : [site] / Massachusetts Institute of Technology. —2001-2022. — URL:
https://ocw.mit.edu/ (access date 06.10.2022). — Text : electronic.

3. Coursera : global online learning platform. — [website]. — URL: https://www.coursera.org/ (date
of the application: 14.03.2022). — Text : electronic.

6. MeToan4eckoe 1 NPorpaMMHoe obecrieueHne, NHHOPMAaLIMOHHbIE TEXHOIOM N

6.1 MeToguyeckoe obecrneyeHme



1. Hegenpxo C. B. Tumosklie 3amaun no psaam u npeodpazoBaruto Oypre. CriennanbHbIe TIIaBBI
MaTEMAaTUYECKOTO aHaau3a : yueOHo-MeToauueckoe nocodue / C. B. Henensko, I'. H. Mupenkosa ;
HoBocu6. roc. Texs. yH-T.- HoBocubupck: M3n-so HI'TY, 2019.- 58, [3] c. : nn.- Pesxxum moctyma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000241313

2. OpraHuzanus caMOCTOATEIBHON paboThl cTyneHToB HOBOCMOMPCKOro rocy1apcTBEHHOTO
TEXHUYECKOTO YHUBEPCHUTETA : METOAMYECKOEe pykoBoACTBO / HoBocu®. roc. TexH. yH-T ; [coct.: FO.
B. Huxkutun, T. FO. Cyprunal.- HoBocubupck: U3g-so HI'TY, 2016.- 19, [1] c. : Tabn.- Pexxum
noctymna: http://elibrary. nstu.ru/source?bib_id=vtls000234042

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme
1 Coznanue oT4éTOB I TabopaTopHbIX padoT. Microsoft Microsoft Office
2 S3eik mporpammupoBanus Python

6.3 NHhopMaLuyoHHble TEXHONOrnK

Mpu OCyLLLECTBNIEHIM 06Pa30BaTE/IbHOIO MPOLECCa Mo AUCLMMNMHE NPUMEHSIIOTCS 3/IEMEHTSI
OVCTaHLMOHHBIX 06Pa30BaTe/IbHbIX TEXHOMOMMA, a TAKXKe CUHXPOHHOFO U aCUHXPOHHOIO
B3aMO/IEICTBIS B 91EKTPOHHOI MHDOPMaLIMOHHO-06pasoBaTeNbHOl cpeabl HITY .

7. MaTepuanbHO-TeXHMYECKOe 06ecreyeHmne

JTabopaTopHbI CTeH],

Ne HanmeHoBaHue Ha3HaueHue

1 |KoMmnnekT MynbTUMeguintHOro o6opyaosaHus | TpaHcnaums y4e6HOro mateprana
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1. OO6006meHHas CTPYKTYpPa (pOHIA OLEHOYHBIX CPEICTB JUCIHIIMHBI

O6o006meHHas CTpYKTypa (OHIA OLEHOYHBIX CPEACTB M0 AUCHHUIJIHNHE METOIb MaTEMaTHUECKOM
¢busuku npencrasieHa B Tadmauiie. COBOKYITHOCTD Pe3yJIbTaTOB OOYYCHUS MO AMCIUILUIMHE COOTHECCHA C
YPOBHSIMH C(POPMHUPOBAHHOCTH KOMIIETECHIMIH M COOTHECEHHBIMH C HMMH HHIAMKATOpaMu. VHIMKATOPBI
JOCTH>KEHMS] KOMIIETEHIIMA U3MEPSAEMBI C TIOMOILBIO CPEJICTB TEKYIEH U IMPOMEKYTOYHOU aTTECTALMU 10
AUCHHUIIHHE METOIB MaTEMaTHYECKON (DH3UKH.

Tabnuna

JTanbl OLEHKH Pe3yJIbTATOB 00y4eHus U
COOTHECEHHBIX ¢ HUMHU HHIMKATOPOB
JOCTHIKEHHSI KOMIeTeHIMit

KOMITJICKCHBIE YHCIa;
reoMeTpuuecKasl HHTepIpeTanus
JEeUCTBUI (omeparuif) B
MHOXecTBe C; oOpaTHOE YHCIO
Marpunia  mpoenupoBaHUS — Ha
noAnpocTpancTso. [Ipumenenne
MaTpuI| s peleHus
NIEPEOTNPENEIEHHBIX CUCTEM
ypaBHeHMHA. MeToa HauMEeHbIIUX
KBaJIpaTOB B MAaTpPUYHOH Qopme.
MarpuuHoe oIucaHue olepanuil

CUMMETPHUH. Bpamienue,
OTpa)KeHHe, LECHTP CHUMMETPHH,
TPaHCIAIHS. IIpeobpazoBanue
KOOpJMHAT BEKTOpa IIpU CMEHE
6azuca. [IpeobpazoBanue

MaTpHlbl JIMHEHHOro orepaTopa
mpu cMmeHe Oasuca. Marpuia
TPAaHCBEKIUK (MAaTpUIa CIBHTA).
Matpuua tpancisiuuu 4x4. Metog
KOHEUHBIX  pasHocTed  Meton
KOHEYHBIX 2JIEMEHTOB
Haxoxnenune mIUHBI BEKTOpa M

yraa  MeXOy  BeKTopaMH B
KOCOYTOJIbHOM cucrteme
KOOpIMHAT. CxansipHoe
MPOU3BCACHUE B  MATPUYCHOM

Meponpusitust
®opmupyemble HUHaukaTopsl
. Tembl TeKyIero KOHTPOJIst
KOMIEeTeHI[U! KOMIeTeHInii IIpome:xyTounas
(koHTpOJIbHAS
. aTTecTanus
padora, KypcoBoi
(3Kx3aMeH, 3a4eT)
npoekrt, PI'3,
pedepar u ap.)
OIIK-5 Cmocoben|1. YMeer pemath Bazuc ob6partHoro mpocrpancTea.|PI'3 (3aganus 1-4) Ox3amen (3agaun 3-7
periath Hay4HO- |npodeccronansHpie  |Pelienne psga MaTeMaTH4eCKUX , Borpochl 1-5)
UCCIIe/IoBaTeNIbCKUE [3a/1auu, MPUMEHssT  [3aaau B kpuctamorpaduu. [Touck
3aja4yu TIPH | COBPEMEHHBIE MEXIUIOCKOCTHOTO ~ PacCTOSHHSA,
OCYIIIECTBJICHNU I/IH(l)OpMaLlI/IOHHI)Ie TIOUCK YTJIa MEXKAY MJIOCKOCTSAMMU.
npodeccHoHANBHOM | TEXHOJIOTHU HuddepenuupoBanre  QyHKIHU
JIeITeIbHOCTH c k.. MHTerpupoBanue QyHKIHU
MPUMEHEHHUEM K.II KomruiekcHoe YHCIIO:
COBPEMEHHBIX CIIOKEHUE, YMHOXCHHE,
UH()OPMAMOHHBIX BBIUMTAHHE W  JICJIEHHE  BO
TEXHOJIOTH u MHOXECTBE KOMIUICKCHBIX YHCE;
MPUKJIATHBIX anredpanveckas u
anmnapaTHo- TPUTOHOMETPHUYECKAst bopmsr;
MpOTrpaMMHBIX CTCIICHb C HaTypaJlbHbIM
Cpe/CTB nokaszaresneMm; apudMeTH4ecKuit
KOpEHb; COIPSKEHHBIE

2




dopwme. Marpuna
opToroHanusanuu. MeTtpuueckas
Matpunia.  HenuneliHblli MeTon

HaMMEHBIIINX KBaJ[PaTOB.
Anmpoxkcumarus

AKCIIEPUMEHTAITLHBIX JTaHHBIX
GbyHKITHIEH. OCHOBBI

KOMILIEKCHOTO aHanu3a (OCHOBBI
CTaTUCTHUKH. CpC,Z[HH}I BCIIMYHWHA.

CpenHeKkBaApaTUIHOE
OTKJIOHECHHE. JoBepuTenbHbIHA
HUHTEpBaJl. Koaddumnuent

koppemsitmu R, KosdduuuenTst
nerepmuHanmdt R2  u  R2adj.
[penen u HETIPEPHIBHOCTH
¢ynknun k. Ilpemensr  ee
BEIIECTBEHHOW U MHUMOMW YacTel;
TE€OMETPUYECKOE  HCTOJKOBAHHE
npezaena K.IL; OcHOBHBIE
JJIEMEHTapHbIe  (QyHKIMH  K.IL:
TOKa3aTelbHasl,

norapuMuyecKas,  CTENCHHas,
TpUrOHOMETpUYecKas, obOpaTHas
TPUTOHOMETpPUYECKas.

IIpeobpa3oBanue Dypse.
IIpeobpazoBanue Dypre u
MPOM3BOJIHBIE - TPUMEHEHHE K
audypam B JaCTHBIX
TIPOU3BOIHBIX. Beruncnenue
TIPOU3BOIHBIX (cmiexTpanbHas
MPOU3BOIHANA?) TIpumepsr.
Ceéprka. [IpeobpazoBanue
Jlammaca KaK 00001menne
IpeoOpa3oBaHus Dypre
[Mpumenenne MaTpPUYHBIX

METOJOB JUIS PEUICHUS THITUYHBIX
3aJjad B MAaTepUallOBEICHUH,
KpucTasorpaduu, ¢busnke
KOHJICHCUPOBAaHHOTO  COCTOSIHUS
IIpumenenue pAnoB U
mpeoOpasoBanuii  Dypee A
pemeHuns 3ajaq B
MaTepHalioBeICHUH U (usnke
KOHJICHCHPOBAHHOTO  COCTOSTHHMS

[Ipumenenue CTaTUCTHYECKHUX
METOI0B TS 0b6paboTku
pe3yJibTaToB TUIUYHBIX
3KCHCpI/IMeHTOB B

MarepuanoBeneHuu. [Ipumenenue
YHCIIEHHBIX METO/IOB JJIs pEILICHUST
TUITHYHBIX 3a1a4 B
MaTepHalioBEICHUH U (usnke
KOHJICHCHPOBAHHOTO  COCTOSTHMS
[Mpumepsr  nuddepeHnnanTBHBIX
ypaBHCHHUI B YaCTHBIX
IIPOM3BOIHBIX [pumepsr
¢usnyecKknx 3ajay, CBA3aHHBIX C
KOMIUIEKCHBIMH YHCJIaMH  Psijibl
dypre (B TOM UHCIe B
KOMITJICKCHOM dhopwme).
OpTOTOHATBHOCTD. Ddodexr
I'nb66ca. Ilpumepsr - KBaapaTHast
BOJIHA, TPEYTOJIbHAsl BOJHA. Psiyibl
Dypre Ha IIPOHU3BOJILHOM
HWHTEpBAJIE. dypbe




npeodpa3oBaHue B
Kpuctayuiorpaduu U AU(PaKIUK.
HenbTa byHKIMH u
npeoOpa3oBaHue Oypee.
Yucnennoe auddepeHnrpoBaHue
U HHTETPUPOBAHHE.

OIIK-8
MOHUMATh
MPUHIHAIIE  pabOThI
COBPEMEHHBIX
MHPOPMAITMOHHBIX
TEXHOJIOT Uil u
HCIIOJIb30BATh MX JJIS
pelieHus 3a71a4
npoQeCCUOHATBHOM
JICSITETBHOCTH

Crocoben

2. YMeeT NIpUMEHATh
COBpEMEHHbBIC
nH(POPMAITHOHHO-
KOMMYHHUKAIIMOHHbIE
TEXHOJIOTUH U
POrpaMMHbIE
cpeacTBa A
pereHus 3ana4d
poheCCHOHATBHOM
JEATEILHOCTH C
coOJII0IEHNEM HOPM
nHpopManoHHOH
0e3omacHOCTH

Bazuc 00paTHOro MPOCTPaHCTBA.
Pemenne psima mMaTeMaTHYECKHX
3amad B kpucramwiorpadun. [Tonck
MEXIDIOCKOCTHOTO  PacCTOSHHS,
TTOWCK yTJIa MEXIY TUIOCKOCTSIMH.
JuddepernupoBanrie  QYHKITUN
k.. WHTerpupoBanue (yHKIMU
K.II KommnexcHoe 4YHCIIO:
CJIOJKEHHE, YMHOXEHUE,
BBIUNTAHWE U  JIeJIeHHE  BO
MHOKECTBE KOMILJIEKCHBIX YHCEII;
anrebpanyveckas u
TPUTOHOMETpHUIECKAs (bopMsr;
CTETICHb c HATYPaJbHBIM
mokazaresieM;  apupMETHICCKHHA
KOPEHB; COTIPsDKEHHBIC
KOMILICKCHBIE YHCTIa;
TeOMETPUYECKasi HMHTEPIpPETaIHs
JeUCTBUI (omeparuif) B
MHOXecTBe C; oOpaTHOe dYHCIIO
Marpuna npoeuupoBaHus — Ha
noxnpocTpancTBo. [IpuMeHeHue
MaTpHI Ui pereHus
nepeornpeieNeHHbIX CUCTEM
ypaBHeHH. MeToj HauMEHBIIHX
KBaJpaTOB B MAaTPUYHOU (opme.
MatpuyHoe omnucaHue ornepauuit

CHMMETPHH. Bpaienue,
OTpaXKeHHEe, LEHTP CUMMETPHH,
TPaHCIALHS. IIpeobpazoBanue
KOOpPIMHAT BEKTOpa MOPH CMEHE
6azuca. [TpeobpazoBanue

MaTpullbl JIMHEWHOTrO omepaTopa
npu cMmeHe Oasmca. Marpuna
TPAHCBEKIMH (MaTpUIa CIBHIA).
Martpuua tpancisiuuu 4x4. Merog
KOHEYHBIX  pa3HocTedl  Mertog
KOHEYHBIX JJIEMEHTOB
Haxoxzaenue anuHbl BEKTOpa M

yrija  MexJay  BeKTOpaMH B
KOCOYTOJIbHOM cHUCTEME
KOOpAWHAT. CxanspHoe
MPOU3BEJCHHE B  MaTpPUUYECHOU
dbopwme. Matpuna

opToroHanuzanuu. Mertpuueckas
marpuna.  HenuneiHslii meton
HauMEHBIINX KBa/IpaToB.
Anrmpoxkcumarus

SKCIIEPUMEHTAIBHBIX JTAaHHBIX
¢GyHKIHEH. OCHOBBI
KOMIUIEKCHOro aHanu3a OCHOBBI
craTucTUKU. CpelHsis BeJIWYUHA.

CpenHekBaapaTUIHOE

OTKJIOHEHHE. JoBepuTenbHbIH
HWHTEPBAJL. Koadpumment
koppersiun R, KoaddummenTsr
nerepmuHaimn R2  w R2ad].
IIpenen u HETIPEPBIBHOCTH
¢ynkimn k. Ilpenmensr  ee

PI'3 (3aganus 5-6)

Ok3ameH, (3amaun 8-
9, Borpocs 6-10)
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BEIIIECTBEHHON W MHUMOM 4acTeit;
FeOMETPUYECKOE  HCTOJKOBAHHE
npezena K.IL.; OCHOBHBIC
JJIeMEHTapHbIe  (QYHKIHMH  K.IL:
ToKa3aTesbHasl,

morapudMUUecKasi,  CTETeHHas,
TPUTOHOMETpHYECKas, oOpaTHas
TPUTOHOMETPHYECKAs.

[IpeobpazoBanme dypre.
[IpeobpazoBanme dypre u
MIPOU3BONHBIE - TIPUMCHEHHE K
mudypam B YaCTHBIX
MIPOU3BOIHBIX. Brruncienue
MIPOU3BOIHBIX (criekTpanbpHas
MpOU3BOIHAA?) IIpumepsr.
Ceéprka. [IpeobpazoBanne
Jlamnaca Kak 0000meHne
mpeoOpa3oBaHUsL Oypre
[Ipumenenne MaTPUIHBIX

METOJIOB ISl PEIICHHS THUITHIHBIX
3amad B MaTepHANOBEICHUM,
KpHucTauorpadum, ¢buzmke
KOHJICHCUPOBAHHOTO  COCTOSHHMS
IIpumenenue pAnoB u
npeoOpazoBanuii  Dypbe I
pereHus 3a71a4 B
MaTepualioBeicHUH U (usnke
KOHJICHCUPOBAHHOTO  COCTOSHHMS

IIpumMenecHme CTATUCTHYECKHUX
METOIOB IUTS 00paboTKH
pe3yIbTaToB THIMAIHBIX
IKCIIEPUMEHTOB B

MarepuanoseneHun. [Ipnmenenne
YHUCIIEHHBIX METOJIOB JJIS pEILCHUS
THIUYHBIX 3a1a4 B
MarepuaioBeieHnn W (usnke
KOHJICHCHPOBaHHOI'O  COCTOSIHHUS
[Mpumepsr  nuddepeHnnaTBHBIX
ypaBHEHUU B YaCTHBIX
IIPOU3BOIHBIX ITpumepst
¢usnyecknx 3anad, CBA3aHHBIX C
KOMIUIEKCHBIMH  YHCJIaMH  Psiyibl
dypre (B TOM umcne B
KOMILTEKCHOH dopme).
OpTOroHaNbHOCTS. O dexr
I'm66ca. IIpumeps! - KBagpaTHas
BOJIHA, TPEYTojbHasl BOJiHA. Psipbl

Dypre Ha NIPOU3BOJIBHOM
WHTEPBAJIE. dypre
npeoOpa3oBaHme B
Kpuctayorpaduu U Au(paxIim.
JHenbTa byHKIMH u
npeoOpa3oBaHue Dypee.

UYucnennoe au¢epeHInpoBaHme
1 MHTETPUPOBAHHE.

VK-1 Cnocoben
OCYILIECTBIIATh
MOWCK, KPUTHYCCKUI
aHaJIM3 W  CHHTE3
nHpOpMAITUH,
MIPUMEHSTD
CHUCTEMHBIN IOOXO.I
IS penIeHus
IMOCTaBJIEHHBIX 32129

1. 3HaeT npUHLMIIBI
cbopa, otbopa n
00001IeHUs
nH(pOpPMaIINH.

Bazuc oOpaTHOro mpocTpaHcTBa.
Pemenne psga MaTeMaTH4ecKuX
3a7a4 B Kpuctayutorpaduu. [Tonck
MEXIDIOCKOCTHOTO  PacCTOSHHS,
MTONCK yTJIa MEXIY TUIOCKOCTSIMH.
JuddepernupoBanre  QYHKIUH
k.. WHTerpmpoBanue (yHKIMA
K.II KommnekcHoe YHUCIIO:
CIIO’KEHHE, YMHOXEHHE,
BBIYMTAaHHE M JICJIEHHE  BO

PI'3 (Bapanus 7-10)

Ok3ameH, (3axaun 10-
12, Bonpocsr 11-20)




MHOXCCTBC KOMIIICKCHBIX YHUCCII;

anrebpandeckas u
TPUTOHOMETPUYECKAS (dhopMsr;
CTCIICHb c HATYPaJbHBIM
mokazareneM; apupMETHYCCKHIA
KOpEHb; COIpPSKEHHBIC
KOMIUIEKCHBIC qHCIIa;
reoMeTpuyecKas HHTePIpeTalus
NeHCTBHI (orrepartmit) B

MHOkecTBe C; 00OpaTHOE HHCIIO
Marpunia mpoenupoBaHHS — Ha
noanpocTpancTBo. I[IpuMeHeHue
MaTpuI s peleHus
NepeonpeieIeHHBIX cUCTEM
ypaBHeHUU. MeTon HauMEHbIIUX
KBaZ[paToB B MaTpu4HOU (opme.
MatpuuHoe omMcaHHE OIeparui

CHMMETPHH. Bpaienre,
OTpaXkeHHEe, LCHTP CHUMMETPHH,
TPAHCIAIINS. [IpeobpazoBanre
KOOPJMHAT BEKTOpa IpU CMEHE
Gasuca. IIpeobpa3oBanue

MaTpulbl JIMHEWMHOro omepaTtopa
mpu cMmeHe Oasuca. Matpuia
TPAaHCBEKIMH (MaTpHUIla CIBHIa).
Martpuna tpancisiuuu 4x4. Metog
KOHEYHBIX  pasHocTel  Mertog
KOHEUYHBIX 3JIEMEHTOB
HaxoxneHne ANWHBI BEKTOpa H
yria  MeXIy  BEKTOpaMH B

KOCOYTOJIEHOM cucTeMe
KOOP/MHAT. CkasipHoe
NpOU3BEJCHHE B  MaTpUYCHOH
dopwme. Marpuma

opToroHanuzanuu. Mertpuueckas
Marpuna. HenuuelHblii MeToq

HAMMEHBIINX KBaJ[PaTOB.
ATmpoKkcuMaIus

JKCIICPUMEHTATBHBIX JTAHHBIX
¢byHKIHEH. OCHOBBI

KOMILIEKCHOr0 aHanmu3a (OCHOBEI
CTaTUCTUKH. Cpez[Hsm BCJIMYMHA.

CpenHekBaIpaTUIHOE
OTKJIOHCHHE. JoBepurenbHbIi
HMHTEpBAaJL Koaddpumnuent

xoppensimn R, KoaddumnmenTst
nerepmubHaimn - R2  w R2ad].
IIpenen u HEIIPEPBIBHOCTH
¢ysxkunn k. Ilpemensr  ee
BEIIECTBEHHOW ¥ MHUMOM YacCTeH;
TEOMETPUYECKOE  HCTOJIKOBAHHE
npenena K.IL; OCHOBHEIE
9JIEMEHTapHble  (QYHKIHMH  K.IL:
NoKa3aTenbHasd,
norapuMuyeckas,  CTENEeHHas,
TPUTOHOMETpHUECKas, oOpaTHas
TPUTOHOMETPUYECKAS.
[IpeobpazoBanue Dypse.
IIpeobpazoBanme Dypre u
MIPOU3BOMHBIE - TPUMEHEHHE K
mudypam B YaCTHBIX
TIPOU3BO/IHBIX. Beruncnenue
MIPOU3BOIHBIX (cniexTpainbHas
MIPOU3BOJHASA?) IIpumepsr.
Caéptka. [TpeobpazoBanue
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Jlammnaca KakK 00001ICHNE
npeoOpa3oBaHus Dypbe
[Ipumenenue MaTPUYHBIX
METOJIOB JIJISl PCIICHHS THITHIHBIX
3ama4y B MAaTEPUANOBEICHUH,
Kpuctamorpadum, ¢buzmke
KOHJICHCHPOBAHHOTO  COCTOSHHS
IIpumenenue pAIOB u
npeobpazoBannii  Dypbe LIS
pelieHust 3a1a4 B
MaTepHaiOBeICHNH H  (U3HKE
KOHJ/ICHCHPOBAHHOTO  COCTOSTHHS

[pumenenue CTaTHCTUYECKHX
METO/IOB ULt 00paboTku
pe3yIbTaToB THITMYHBIX
9KCTICPHUMEHTOB B

MarepuanoBeneHud. [Ipumenenne
YHCIICHHBIX METOAOB IS PCIICHHS
TUITHYHBIX 3amaq B
MaTepualioBeJeHNA W  (hU3HKe
KOH/ICHCHPOBAHHOTO  COCTOSHHS
IIpumepsr  auddepeHnnanbHBIX
ypaBHEHUU B YaCTHBIX
NIPOU3BOHBIX ITpumepst
¢dusnyeckux 3anay, CBA3aHHBIX C
KOMIUTCKCHBIMU ~ YHCIaMU  Psiipl
dypre (B TOM  uyHciIe B
KOMILIEKCHOM dopme).
OpTOTOHATBHOCTD. Dddexr
I'n66ca. Ilpumepbl - KBaapaTHast
BOJIHA, TPEYTOJNbHAS BOJHA. Psitbr

Dypre Ha TIPOHU3BOJILHOM
HMHTEpBAJE. dypbe
npeoOpa3oBaHue B
Kpuctaorpapuu U aAudpakiym.
HensTa byHKIH u
npeoOpa3oBaHue Dypre.

Yucnennoe auddepeHnnpoBaHme
U MHTETPUPOBAHUE.

2. MeToauka oleHKH 3TanoB ¢GopMUPOBAHMS KOMIIETEHIHI O AUCHUILINHE

PesynbraTel 00yueHMs MO IUCHMIUIMHE, COOTHECEHHbIE C YCTAHOBJICHHBIMH B IpOrpamme
WHJIUKATOPaMU JIOCTHIKEHHMS! KOMIIETEHIMN IPOBEPSIIOTCS IPU IPOBEACHUM MEPONPUATHM TEKyIIen
aTTeCTalluy B IpOLIecce U3YUECHHUs AUCIUILIMHBI, YKa3aHHBIX B Tabnulle pa3zaena 1.

B 4 cemectpe 00s3aTenbHBIM 3TAalloOM TEKYIIEW aTTeCTallUM SBJSIETCS pacdyeTHO-Tpaduueckoe
3ananue (PI'3). TpeboBanus k BeinonHenuto PI'3, cocta v mpaBuiia oleHKH cOpMyIUPOBAHBI B TaCIOPTE
PT'3.

[IpomexxyTouHast arTectanus 1Mo JUCHUIJIMHE TTPOBOIUTCA B 4 ceMmecTpe - B (popme 3K3ameHa,
KOTOPBI HAmpaBlieH Ha OIEHKY C(HOPMHPOBAHHOCTH pE3yJdbTaTOB OOyYEHHS M0 TUCIUILIMHE,
COOTHECEHHBIX C YCTAaHOBJIEHHBIMH B MPOTpaMMe MHAWKaTOpaMu TocTikeHus kommerennmid OIIK-5,
OIIK-8, YK-1 1 COOTHECEHHBIX C HUMU HHIUKATOPOB. (CM. TabnuIly paszzena 1).

DK3aMeH TMPOBOJUTCS B MUChMEHHOW (opme mo OwmseraM, B paMKax KOTOPOTO OOYYarOIIHIACS
JOJKEH OTBETHTHh HAa HECKOJILKO BOMPOCOB W PEIIUTH Ps 3a4ad, IMO3BOJSIONINX OICHUTH PE3yJbTaThl
00y4eHus Mo AUCLUHUILIMHE, COOTHECEHHBIE C YCTAHOBJICHHBIMU B ITPOrpaMMe MHINKATOPaMU JOCTHUKECHHUS
KOMIIETECHIIUH.



OOume mpaBuia BBICTABICHUS OLIEHOK TEKYIEH U MPOMEKYTOUHOW aTTeCTAllMU O AUCLUILINHE
OTIpeNeNAI0TCs OATUIbHO-PEUTHHTOBON CHCTEMOH, MPUBEIEHHON B paboueil mporpaMMe AUCIUTUINHBL.

Ha ocHOBaHMM KpuTEpHEB, MPUBEACHHBIX B 1. 3, OCYIIECTBISETCS OICHKAa YPOBHEH JTOCTUTHYTHIX
pe3yNbTaToB 00YYEHUS MO NUCHUIUIMHE, COOTHECEHHBIX C YCTAaHOBICHHBIMU B MPOTPAMME MHIUKATOPAMHU
noctmwkenus komrnerenuuid OIIK-5, OIIK-8, YK-1, 3akperuieHHbIX 3a JUCITUTUTMHOM.

3. O0mas xapakTepucTHKA YPOBHEIH pPe3yJbTaTOB 00yUeHNsl, COOTHECEHHBIX ¢ HHINKATOPaMHU
AOCTHKEHHUS] KOMIIeTeHIIUii

IIpoaBunyTsiii. TeopeTnueckoe conep:kanue Kypca OCBOCHO MOTHOCTHI0. CTYAEHT JIEMOHCTPUPYET
CHCTEMaTH4YecKoe M IIyO0OKOe NMOHMMaHHME y4eOHOro Marepuana M CIOCOOHOCTh K CaMOCTOSTEIbHOMY
MOTIOJIHEHUIO W OOHOBJICHUIO 3HAHWK B XOJE JajbHEHIel ydeOHOW paldoThl M MPOdheCcCHOHATBHOU
nesrenbHOCTH. ChopMHPOBaHBI HEOOXOJMMBIE HABBIKM IMPAKTUYECKOH paboThl. Bee yueOHble 3amaHus,
IPEelyCMOTPEHHBIE MPOrpaMMol OOydYeHUs, BBIIIOJIHEHbI KAa4eCTBEHHO, 0Oe3 3ameudaHuid. Pe3ynbrarhbl
00y4eHus 10 AUCLUILIIMHE, COOTHECEHHBIE C YCTAHOBJICHHBIMU B IIPOrpaMMe MHIMKATOPAMU JOCTUKEHHUS
KOMIIETEHIINI, OLICHEHBI YUCJIOM 0aJUIOB, BXOSIINM B TUANA30H MPOJIBUHYTOTO YPOBHSI.

Ba3oBnblii. TeopeTnueckoe coaep:kanrue Kypca 0CBOCHO B 00beMe, HEOOXO0IUMOM JIJIs TajbHEHIeH
yueObl ¥ TpodeccuoHanbHOM AestensHoCcTH. HaBbiku mpakTuyeckoit paboTsl chopmMupoBaHbl Ha 6a30BOM
ypoBHe. Bce mpemycMoTpeHHbIe TporpaMMoi 00ydeHHs YIeOHbIC 3a/IaHUsI BBITIOJHEHBI ¢ HEOOIBIINMU
HNOTpelHOCTIMH. Pe3ynpTaTel 00y4eHHS 1O JUCHMILIUHE, COOTHECEHHBIE C YCTaHOBICHHBIMU B
nporpamMme WHIUKATOpaMHU JTIOCTHKEHUSI KOMIIETSHITNI, OIEHEHbI YHCIIOM 0aJlioB B Ipezesiax 0a30BOro
YPOBHSL.

IMoporoBerii. TeopeTudeckoe CoOJEpKaHWE Kypca OCBOCHO B 00beMe, HEOOXOAMMOM IS
JanpHeimei yuedbl u npodeccuoHalIbHON AeaTebHOCTH. HekoTopble mpakTHUeCKre HaBBIKU paboThI C
chopmupoBaHbl ¢ TpobOenamu. YueOHbIE 3aJaHUsi, IPEAYCMOTPEHHbIE NporpaMMoil 00ydeHus,
BBITOJIHSUIMCH C OUTMOKaMU, UCTIPABIEHHBIMU 1101 pyKOBO/ICTBOM NpenojaBarens. Pe3ynbTarsl 00yueHus
0 JUCLUIUIMHE, COOTHECEHHBIE C YCTAHOBJICHHBIMM B IIPOTpaMM€ WHAMKATOPAMM JOCTUKEHMUS
KOMITETEHIIM, OLIEHEHbI YUCIOM 0aJUIOB B Mpeienax MoporoBoro ypoBHs.

Hu:xe moporosoro. Teopernueckoe coaepaHue Kypca ocBoeHO (parmeHTapHO. HeoOxonumele
HaBBIKM MPAKTUYECKOH paboThl C(HOPMHPOBAHBI MHUHHMMAIbHO. BONBIIMHCTBO Y4eOHBIX 3aJaHM,
IPEyCMOTPEHHBIX MPOrpaMMoON OOyuyeHHs, HE BBINOJIHEHbI. Pe3ynbTrarel O0OyuyeHHs O IUCIUILIMHE,
COOTHECEHHBIE C YCTAHOBJICHHBIMH B IIPOIpaMM€ MHAMKATOPAMH AOCTHIKEHHS KOMIETCHIIMH, OLICHEHBI
YHCJIOM 0ayIoB, BXOASIIKX B IMaNa30H HUKE TOPOTOBOTO YPOBHS.



DenepanbHOE FOCYAaPCTBEHHOE OI0/PKETHOE 00pa30BaTEeIbHOE YUPEXKICHUE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apCTBEHHBINH TEXHUYECKHI YHUBEPCUTET

Kadenpa marepuanoBeeHusi B MAITUHOCTPOCHUN

HacnopT IK3aMCHa

IO JUCLHMIIIIMHE «MCTO,I[H MaTeMaTHIeCKOMn (bI/ISI/IKI/I)), 4 CEMECTP

1. Meroauka oleHKH

DK3aMeH MPOBOAUTCS B IMCbMEHHOM (opme, 1o omneram. bumner coctout u3 2 Borpocos u 10
3a1a4 ¥ POPMHUPYETCS IO CIIETYIOIIEMY MIPABHITY:
— TIepBBIA BONPOC BEIOMpaeTcs U3 1uanasona Bornpocos 1-10;
— BTOpPOI BOIPOC U3 rana3ona Borpocos 11-20;
— TpeTU-ABEHAALATHIN BOIPOC — 3a4a4H.
Takum 00pazom, IPOBEPSIOTCS Pe3yJIbTAThl O0YUEHHS MO AUCIUILINHE, COOTHECCHHBIE C
YCTaHOBJICHHBIMHU B TIPOTpaMME HHIUKATOPAMHU JOCTHKCHHSI KOMITCTSHITUH .
Ha sk3amMene mperoaBareb BIIpaBe 3aaBaTh CTYJICHTY YTOYHSOIINE M JOTOJHUTEIIHHbIC
BOIIPOCHI U3 001IIero rnepedHs (11. 4).

(I)OpMa 9K3aMCHAIITMOHHOI'O ounera

HOBOCHUBUPCKU IT'OCYTAPCTBEHHbBIN TEXHUYECKNUIN YHUBEPCUTET
®akynperer MTO

Bbuaer Ne
K 9K3aMEHY M0 JTUCHUIUIHHE «MeToabl MaTeMaTu4ecKol QGU3uKm»

1. Matpwuiia opToroHaIu3auu

2. MeTo/1bl YMCTIEHHOTO UHTETPUPOBAHNUS

3. Jlns kpuctaiia ¢ mapamerpamu a = 1 HM, b =2 uM, ¢ = 3 M, 0=B=y=90 HaliTu yroa Mexmy

HarnpaieHusmu [123] u [110]

4. Jlns kpuctamna ¢ mapamerpamu a = 1 um, b =2 um, ¢ = 3 uM, a=f=y=90 HaiiTi yron Mexiy

mmockocTsmu [123] u [110]

5. Jlns kpucraiia ¢ mapamerpamu a = 1 HM, b =2 ™, ¢ = 3 HM, 0=P=y=90 HaiiTi paccTosiHIE

MEXIy ABYMs coceqHUMU TutockocTsmu (110)

6. HaiitTu ypaBHeHUE TIpSMOI IMHUH, KOTOpasi HAMITY4YIINM 00pa3oM OTHCHIBAET 3aBUCHUMOCTD
cwiug (KT) OT y[JIMHEHUs: o0pasia (MKM)

YV 1iiMHeHne, MKM Ycunme, Kr
10 122
20 200
30 350
40 400

7. 1 cnenmyroriero Habopa SKCIIEPUMEHTAIBHBIX TaHHBIX HAWTH CpeHee 3HAUCHHE, BETMUNHY
CTaHJAPTHOTO OTKJIOHEHHSI U JIOBEPUTENIbHBIA HHTEpBaJ (IIpH ypoBHE 3HaunMocTtu 0,05):
15, 22, 35, 77, 45, 56, 78, 90, 92
8. Haiitu k03¢ huiimeHTs! pa3noxxeHus ciaenyromeil GyHkuuu B psg Oypbe:
50 <x<?2
{O, 2<x<5.
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9. Hcnonb3ys 110001 METOA YHCICHHOTO TU(GEpEeHIINPOBAHNS OLICHUTh BETHUNHY
Npom3BOHOH GyHKIMK Y=SiN(X) + X% B TOUKe X=3 M CPaBHHUTH MOTyUEeHHOE 3HAUCHHE CO
3HAYEHUEM MPOU3BOHOM, BEIUMCIEHHON aHATTUTUYECKUM CIIOCOOOM.

10. Haiitu ananutryeckoe perienue 1udpdepeHuanrbHOro ypaBHeHUS:
of 4 d%f
ot ox2

f(0)=0, f(5)=0

11. Ucnionb3yst METOI KOHEUHBIX Pa3HOCTEN HANUTH MPUOIMKEHHOE PEllIeHHE YPaBHEHUS U3
MpeabIAyIIeH 3a1aun B Touke X=2, {=5.

12. Beruncauts z2° qus z = 1 + V5i

VYTBep:knaio: 3aB. Kapenpoi nomwkHocth, DO
(moamnuce)

(mara)

2. Kpurepuu oueHkH pe3y/jbTATOB 00y4eHHUsl, COOTHECEHHbIX C YPOBHSIMH OCBOEHUS
HHAUKATOPOB JI0CTUKEHUSI KOMIIeTeHIIHii

OTBeT Ha SK3aMEHAIIMOHHBIA OWJIET 3acCUMTHIBACTCS Ha MPOABHHYTOM YPOBHE, €CJIH
CTYJIGHT TPOBOJUT CPaBHUTEIbHBIA KOMIUIEKCHBIM aHalIN3 Marepuayia, BBISBIAET IMPOOJIEMBI,
npeajaracT MEXaHM3Mbl WX PEIICHHs, NPEICTaBIsSET KOJUYCCTBEHHBIC XapaKTEPUCTHKU
OTIPEJICTICHHBIX MPOIIECCOB, IPUBOAUT KOHKPETHBIE MPUMEPHI, HE JIOMYCKAET OMMUOOK U CITIOCOOEH
0o00oCcHOBaTh BBIOOpP MeToAa pemieHus 3anadu. COBOKYIMHOCTh pPE3yJNbTaTOB OOydYeHHUs IO
JUCITUTUIMHE U COOTHECEHHBIX ¢ HHUMH WHJIUKATOPOB JOCTHIKECHUS KOMITETCHIIMA HE COJEPIKUT
npoOesioB. YCTaHOBJIICHHBIE B MpOrpaMMe KOMIETEHIUH CHOPMHUPOBAHBI B IMOJHOM OObEME.
Ouenka cocrasisietT om 35 0o 40 bannos.

OTBeT Ha PK3aMEHAIIMOHHBIN OMIIET 3aCUNTHIBAETCS HAa 6a30BOM YPOBHE, €CIIU CTYIEHT MPH
OTBET€ Ha BOIPOCH (HOPMYJIUPYET OCHOBHBIC TOHSTHS, HACT XapaKTEPHUCTHKY IMPOIIECCOB,
SBIICHUHM, MPOBOJUT aHAIW3 MPHUYMH, YCIOBUH, CIOCOOCH MPEICTaBUTh KOJIWYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEPUCTUKH MPOIIECCOB, HE IOMYCKAET CYIIECTBEHHBIX OITMOOK MPHU PEIICHUN
3anayr. COBOKYMHOCTh pPE3yJbTaTOB OOYYEHHS IO IUCIUIUIMHE U COOTHECEHHBIX C HHUMH
WHIUKATOPOB  JIOCTIDKCHHS ~ KOMIIETEHIIMH  COJAEPKUT  HECYIIECTBEHHBIE  TPOOEIIHI.
YcTaHOBIEHHBIE B MporpaMMe KOMIETeHIMH chOpMUpOBaHBI Ha 0a30BoM ypoBHe. OlieHka
cocrasiseT om 34 0o 27 b6annos.

OTBeT Ha K3aMEHAIMOHHBIN OHMJIET 3aCUMTHIBACTCS HA MOPOTOBOM YPOBHE, €CIIH CTYJCHT
MIpU OTBETE Ha BOIPOCHI JA€T OMPEICICHNE OCHOBHBIX TMOHSATHH, MOXET IMOKa3aTh MPUYMHHO-
CJIEJICTBEHHBIC CBS3M SIBICHUMN, TIPU PEIICHUH 33/1a4¥ JIOMYyCKAaeT HEeMPHHIIUIUATIbHBIC OIIUOKH,
HarpuMep, BBIYUCITUTENbHBIC. COBOKYITHOCTh PE3yJbTaTOB OOYUYEHHUS 110 JAWCIHUIUIMHE W
COOTHECEHHBIX C HUMHU HHAWKATOPOB JOCTHIKCHHSI KOMIIETEHIIUH COAEPKHUT MPOOEIHI.
VYcraHOBIIEHHBIE B MPOTpaMMe KOMTETEHIIUU COPMHPOBAHBI Ha MOPOTOBOM ypoBHE. OrieHKa
cocTaBisteT om 26 0o 20 bannos.

OTBeT Ha DSK3aMEHAIOHHBIA OWJIET CUWTaeTCs HeyAOBJeTBOPUTEIbHbIM (HUXKE
MOPOTOBOTO YPOBHS), €CJIM CTYJEHT MPU OTBETE HAa BONPOCHI HE JAET OMPEAESIEHUH OCHOBHBIX
MIOHSTH, HE CITOCOOEH MOKa3aTh MPUINHHO-CIIEACTBEHHBIE CBSI3H SBJICHHH, IPH PEIICHUH 3a/1a91
JOTTyCKaeT MPUHIUMHATbHBIE OITMOKH. COBOKYITHOCTD PE3yJIbTaTOB O0YUYEHUS MO AUCIUILTHHE U
COOTHECEHHBIX C HUMH WHJUKATOPOB JOCTHIKCHHUS KOMIIETEHIIUN COJIEPKUT CYIIECTBEHHBIC

HpO6CJ1LI. YcraHoBIGHHEIE B nporpamMme KOMIICTCHIIUU HE C(I)OpMI/IpOBaHBI. OI_ICHKa COCTaBJIACT
2



menee 20 bannos.
3. IlIkana oneHKH

DK3aMeH CUUTAeTCs CAAHHBIM, €CJIM CyMMa OAJJIOB 0 BCEM 3aJaHUsIM OUJIeTa COCTABIIAET OT
20 o 40 6amioB BrirounTeabHO. Cymma MeHee 20 0ayutoB MpU3HASTCS HEYAOBICTBOPUTEIHHBIM
pe3yIABTATOM MPOMEKYTOUYHOM aTTECTALMU 110 AUCITUIUIMHE.

B o0mi1eii orieHKe 1Mo JUCIUILTHHE SK3aMEHAIMOHHBIC 0aJUTbl YYUTHIBAIOTCS B COOTBETCTBHUH
C IpaBUJIaMH OAJIILHO-PEUTUHTOBOM CHUCTEMBI, ycTaHOBICHHBIMUA B HI'TVY.

4. Bompocsl K K3aMeHy N0 JUCHHUILIMHE «MeTo1bl MaTeMaTH4eCKON (QU3UKI»
Marpuna opToroHanusaiuu

Metpuueckuii TEH30p

Basuc o6parHOrO MpocTpaHcTBa

HaxoxneHue AIMHBI BEKTOpa U yIila MEKIy BEKTOpaMu
MarpuyHoe onucaHue onepanui CMMMETPUU

MeTo 1 HaMMEHBIINX KBAAPATOB

Henuneluplii METOT HAMMEHBIIUX KBAJIPAaTOB
ATNIMpOoKCUMAIHS SKCTIEPUMEHTAIBHBIX JaHHBIX (QyHKIUEH
OCHOBBI MATEMAaTUIECKON CTATHCTUKA

0. Paznoxxenne pynkiuii B psg Oypwe

11. [Ipeo6pa3zoBanue Pypne

12. TIpeo6pazoBanue Pypbe B kpuctaiorpaduu U Judpakiim
13. MuddepennunpoBanme GyHKIHH KOMIUIEKCHONW IEPEMEHHOM
14. UnTerpupoBanue GyHKIUA KOMIUIEKCHOM IMEpEMEHHON

15. Ceeptka yHKIMiA

16. Metobl ynciaeHHOTO AuddepeHITnPOBAHUS

17. MeTo/1bl YUCIIEHHOTO UHTETPUPOBAHUS

18. MeTo1 KOHEUHBIX pa3HOCTEH

19. MeTox KOHEUHBIX JIEMEHTOB

20. IuddepennunanbHble ypaBHEHHS B YACTHBIX MPOU3BOHBIX

BOoo~NoOR~WNE



DenepanbHOE TOCYAaPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BEICIIIEr0 00pa30BaHuUs
«HoBocuOnpckmii rocy1apcTBEHHBIN TEXHUUECKIH YHHBEPCUTET»
Kadenpa marepuanoBeeHus: B MAITHHOCTPOSHUHT

IMacnoopr
pacyeTHO-TPa(PUIECKOro 3aJaHUsA

M0 TUCIUIUIMHE «MeToIbl MaTeMaTudeckoi (GU3nKm», 4 ceMecTp

1. MeToanka oneHKH

Brimonnenue pacuetHo-rpaduyeckoro 3aganus (nanee — PI'3) snsiercs Gopmoii Tekyreit
aTTeCTalluy, MPeAyCMOTPEHHON Y4eOHBIM IJIAHOM.

Lenp PI'3 3akmtouaercs B TOM, 9TOOBI 3aKPEMTUTh 3HAHUS, ITOTyYSHHBIE CTYICHTAMH B X0J1€
JIEKLIIMOHHBIX U IPAKTUYECKUX 3aHATUH.

Obs3arenpHbIME 37eMeHTaMu PI'3 sBisitoTCsl pemieHne 3aad, MOoCTpOeHHe rpaduKoB,
UCIIOJB30BAaHUE  COBPEMEHHBIX INPOTPaMMHBIX IPOAYKTOB, B TOM UHCJIE  SI3BIKOB
IPOrpPaMMHUPOBAHUS.

Homep 3amaHusi COOTBETCTBYET MOCIHEAHUM LUPpaM B HOMEpE 3a4eTHOW KHIKKU
(ctynenyeckoro ouiera).

PI'3 BbIIONHSAETCS CTPOr0 HHAMBHUAYAJIBHO.

KonnyectBo 3ajmaHuii  gocTatrodyHo Juis  oOecmeuyeHMs, Kaxaoro oOydarouierocs
WHIUBUTyIbHBIM 3a1anueM PI3.

[IpenogaBaTens OCYIIECTBISAET PYKOBOJACTBO IIO BBIIIOJHEHHUIO 3aJaHHSA, OKa3blBAacT
KOHCYJIbTAI[MOHHYIO TIOMOIIIb ¥ TpUHKUMAaET oTyeT 1o PI'3.

Ilo pesynbraTam BbinoaHeHUs PI'3 BBINOIHAETCS OTUET, KOTOPBIA COCTOUT U3 CIEAYIOLINX
qacTeu:

1. TutynbpHBIN TUCT (CM. HIDKE)
2. 3apanue 1 (o BapraHTam)
3. 3aganue 2 (110 BapHaHTaM)
4. 3ananwue 3 (1o BapuaHTaM)
S i

6. 3amanue N (mo Bapuantam)

7. CHucok JauTepaTypbl U HCTOUHUKOB

Tpebosanus k opopmaenuio:

O6bem PI'3 He orpanuueH. [lpudrt Times New Roman, 12. Pa3merienne ckaHHpOBaHHBIX
dopmyn He nomyckaercs. Hymepauusi cTpaHull CKBO3HAsi, B HMJKHEH 4YacTH JIMCTa MO IEHTPY
apabckumu  1udppamu. Pabora ngomkHa OBITH  OTPEJAKTUPOBAHA, He  COJAEPKATH
opdorpadpuyecKux, CHHTAKCHYECKHX H CTHJIEBBIX OLINOOK.

OTyeT B yCTaHOBJICHHBIE CPOKHU CHAETCs MpernojaBarelito Ha npoBepky. [IpenogaBarens
OIICHUBAET KAauyeCTBO PalbOThI, OTMEUYAET MOJIOKHUTEIHHBIE CTOPOHBI M HEJOCTATKH PaOOTHI U
OTIpefieIseT, NOMyCKaeT s U OHa K 3ammure. [Ipu HeoOX0qUMOCTH TperoiaBaTelh BO3BPAIAET
PI'3 crymenty misi mopabGOTKM W yCTaHABIMBAE€T CPOKHM TMOBTOPHOTO MPEAOCTABICHUS IS
npoBepKu. 1o 3amuThl pabOTHI CTYIEHTOM JIOJDKHBI OBITH CAENaHbl HEOOXOAUMBIE UCTIPABIICHUS
Y JIONIOJIHEHUS 110 BCEM 3aMEYaHUsSIM ITPEnoaaBaTeis.



[Ipu nonoxxkutenpsHOM pe3yabTare olleHnBanus PI'3 cTyeHT e€ pacneyarsiBaeT, nepeaacT
Ha Kadeapy ¥ 3alUIIaeT 1O CECCHU B HA3HAYEHHOE MPEIo/IaBaTeIeM BpeMsl.

3amura PI'3 cocrour B MHOUBUIYadbHOM YCTHOM COOECEIOBAaHUU CTYyJAEHTa C
npenojasaresieM. B mpoliecce 3alMThl BBISBISETCS YPOBEHb 3HAHUW CTYACHTA, CTeNeHb €ro
CAMOCTOSITeJILHOCTH TIIPU  BbINOJNIHEHUU paboTel. [lo pesynpTaTam 3aluThl  CTYACHTY
BBICTABJISIETCSA OLIEHKA B COOTBETCTBUU C KPUTEPHUSIMHU, MPUBEACHHBIMH B I. 2 HACTOSIIETO
[Tacnopra.

2. Kpurepuu oueHKH pe3y/jbTATOB 00y4YeHHSsI, COOTHECEHHbIX C YPOBHSIMM OCBOEHUS
HHIUKATOPOB JIOCTUKEHUSI KOMIIeTeHIIUIt

OOmue mpaBuiia BBICTABJICHUS OICHOK TEKYIIEH aTTecTalliu OMpeAeIstoTcs OauTbHO-
PEUTHHTOBOM CUCTEMOM, YCTAaHOBJICHHOM JIOKaibHbIM akToM HI'TY.

PI'3 cunraercs BBINOIHEHHON Ha MPOABMHYTOM YPOBHE, €CJIM BCE HEOOXO0JMMbIE PacU€eThl
IIPOU3BENIEHBI CaMOCTOSITENIbHO U 0e3 omuboK; Bce pasaensl PI'3 BbINoOIHEHBI MPaBUIBHO U B
OJHOM o0beMe; paboTa opopMieHa B COOTBETCTBUH C TPEOOBaHUAMU; CAaHA IPENoJaBaTeiio B
yKa3aHHbIE CPOKU M HE BO3Bpalllaiach AJis JOpaOOTKH; JaHbI MIOJIHbIE U PA3BEPHYTHIE BHIBOJABI U
pPEKOMEH/allMy; Ha 3allluTe CTYJEHTOM JaHbl YBEPEHHbIE U apryMEHTHPOBAHHBIE OTBETHI.
COBOKYIHOCTh 3aIlJITaHUPOBAHHBIX pPE3YJbTATOB MU COOTHECEHHBIX C HHUMH HHJIUKATOPOB
JOCTMDKEHUSI KOMIIETEHUUH He COAEpXKUT MmpobenoB. 3akperuieHHble 3a PI'3 komnereHuuu
c(hopMHUPOBaHKI Ha MPOJIBUHYTOM ypoBHE. OteHka cocrasisier om 18 do 20 6annos.

PI'3 cuuraercs BbIOJIHEHHOH HAa 0a30BOM YpOBHE, €CIM BCE HEOOXOJUMBIE PacyeThl
IIPOU3BENEHBl CAMOCTOSITEIbHO U 0€3 CYyIIECTBEHHBIX OHIMOOK;; CAaHa IPENoAaBaTeilo B
yKa3aHHbIE CPOKM M OJHOKPAaTHO BO3BpAalllalach CTYJICHTY Uil HE3HAUUTENIbHOM 10paboTKH; B
3aK/IIOYEHUH JaHbl BBIBOJBl W PEKOMEHJALMHU; Ha 3alIUTE€ CTYJEHTOM JIOMYLICHbI
HeNpUHIMIUANbHbIE OIMOKH. COBOKYIHOCTD 3aIUIAaHUPOBAHHBIX PE3yJIbTATOB U COOTHECEHHBIX
C HUMH HHAMKATOPOB JIOCTH)KEHUS KOMIIETEHIIMH COAEPKUT HECYIIECTBEHHbIE MPOOEIIbI.
3akperuieHHble 3a PI'3 komnereniuu chopmMupoBaHbl Ha 6a30BoM ypoBHe. OIEHKa COCTaBIseT
om 14 0o 18 6annos.

PI'3 cunTaercs BHINOJIHEHHONW HA MOPOrOBOM YpPOBHE, €CIIM BC€ HEOOXOAUMBIE pacueThl
IIPOU3BENIEHBI CaMOCTOSITENIbHO, HO C OLIMOKaMH, 4acTh M3 KOTOPBIX HOCUT IMPUHLUIHUAIBHBIN
XapakTep; €CTh 3aMeYaHus K IMOJHOTE MpeNocTaBlieHUs MHGopmauuu; pabora odopmiieHa B
COOTBETCTBUU C TpeOOBAHMSAMHU; CJaHa MPENOJABaTEN0, HO HEOJHOKPATHO BO3Bpallajach
CTYACHTY JJs JA0pa0OTKU; B 3aKIIOUEHHM JIaHbl KpaTkue BbIBOABI, 3amuTa PI'3 BbI3bIBaeT y
CTyJeHTa cepbe3Hble 3aTpyAHeHHUs. COBOKYNHOCTh 3alNIAHUPOBAHHBIX pE3yNbTaTOB U
COOTHECEHHBIX C HUMH HHJIWKATOPOB JIOCTHMKEHUS KOMIIETEHLUI COIEpPKUT CYyLIECTBEHHBIE
npobenbl. 3akperieHHble 3a PI'3 koMeTeHIMu copMUpOBaHbI HAa TOPOroBoM ypoBHeE. OlieHKa
cocrasnsieT om 10 0o 14 6annos.

PI'3 cuurtaercss He BBINOJHEHHOH (HM)XKE IIOPOTOBOTO YPOBHS), €CIU PacueThl
NPOM3BEACHBI C CEpPhE3HBIMH OMIMOKAMH; €CTh 3aMeuaHHus K IIOJHOTE MpelOoCTaBICHUS
uHpopmanun u  odopmienuto; PI'3 Obuta cmaHa mpemnojaBaTento, HO HEOJHOKPATHO
BO3Bpallaach CTYJIEHTY Ui JOpaOOTKM, YTO HE MPUBEJIO K YIydlleHHIo ee kadecTBa; PI'3 He
JOTIYIIEHA JI0 3alUThl, YTO CBUJETEIILCTBYET O HEYIOBJIETBOPUTEIHHOM YPOBHE JOCTUTHYTHIX
CTYACHTOM pe3ynbTaToB. COBOKYMHOCTb 3aIlJIAHUPOBAHHBIX PE3YJIbTaTOB U COOTHECEHHBIX C
HUMH WHIWKATOPOB JOCTIIKEHHSI KOMIIETEHIIMHA COACPKAT MHOKECTBEHHBIE CYIIECTBEHHBIC
npoo6ensl. 3akperuieHHble 3a PI'3 komnerenuuu He chopmupoBansl. OnieHka cocrasiseT menee 10
0aIoB.

3. IIkaJjga oueHku

B 06]1[6171 OLCHKE II0 AJWCIHMIIIIMHE oamel 3a PI'3 YUUTBIBAIOTCSA B COOTBCTCTBHUU C



nmpaBujaMu  OaJUTbHO-PEHTHUHTOBOWM CHCTEMBI, TPUBEICHHBIMA B paboyeil mporpamme
JUCITUTUIAHBI.

PI'3 kak ¢opma TeKyIIe# aTTecTaluy no AUCIUIUITMHE CYUTACTCS YCIICITHO BBITTOJITHEHHOM,
€CIi CyMMa TOJYyYeHHBIX OaioB Mo BceM ero 3amaHusiM coctapisier or 10 no 20 Gamnos
BKJIFOUUTEIBHO.

4. TlpumepHblii nepevyeHb 3aganuii PI'3

3amanus 1-4. C ucnonb3oBaHMEM MAaTPUYHBIX METONOB pacuyéra HaMTH YIibl MEXKIY
3aJJaHHBIMHU BEKTOPaMH U INIOCKOCTSIMH.

3amanue 5. C HCIONB30BAaHMEM METOAA HAUMEHBIIMX KBaJApaTOB HAMTH Haulydllee
IpUOJIMIKEHNE SKCIIEPUMEHTANIBHBIX TaHHBIX (DYHKIIHMEH.

3aganne 6. HaiiTu mnpou3BOAHBIE M MHTETpaibl 3aJaHHBIX (DYHKIUH KOMIUIEKCHOM
MIEpEMEHHOM.

3ananue 7. PaznoxuTh 3a1aHHyI0 QYHKIUIO B psig Dypre.

3aganusa 8-9. Mcnonb3ys 4YMCIIEHHBbIE METOJbl HAWTH 3HAYEHUS NPOU3BOIHBIX 3aJAHHBIX
GyHKIMIA.

3ananue 10. Mcnonb3ys 4MCICHHBIM U aHAINTHYECKUN METO/bl pacueTa pelIuTh 3aJaHHOe
Qg depeHraIbHOe YpaBHEHHE B YACTHBIX MPOU3BOIHBIX.

PI'3 kak ¢opma Tekymieil aTTectauu Mo AUCHUIUIMHE CYUTACTCS YCIEIIHO BBIOJHEHHOM,
eClii CyMMa TOJYyYeHHBIX OaioB MO BceM ero 3amanusiM cocraeiser or 10 no 20 Oamios
BKJTFOYHTEITHHO.



