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2 | Bcero yacos 108
3 Bcero 3aHsTWIN B KOHTaKTHOM 81
thopme, yac.
Jlekymu, yac. 16
MpakTnyeckune 3aHATAA, Yac. 16
NabopaTopHble 3aHATUA, Yac. 0
7 3 HYX B aKTV1BHOM 1 0
WHTEPaKTMBHOM hopMe, Yac.
8 3 HUX NPaKTUYeCKOW 14
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9 ATTecTaums, yac. 2
10| KoHcynbTaumu, yac. 47
11| CamocTosTeNbHas paboTa, yvac. 27
Bubl caMoCTosTeIbHOM paboThbl
(KypcoBoOIi NPOEKT, KypcoBast
12 paboTa, PI"3(P)/pedepar, KOHTP.
MOLrOTOBKA K KOHTPO/IbHOM
paboTe)
13| Bug attectauum 3
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Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWM (pefepasibHOro rocyaapcTBeHHOro 06pa3oBaTe/IbHOro
cTaHAapTa BbicLLero obpasoBaHus NO HanpasneHuio (cneyunanbHocTK): 03.03.02 dusmnka

& OC BBefeH B aeinctame npmkasom Ne891 ot 07.08.2020 r. , aata yTBepxaeHms: 24.08.2020 .

MecTo AucuMNAKHbI B CTPYKTYpe yue6HOro nnaHa: bnok 1, hopmmpyemas y4acTHUKaMi 06pa3oBaTe/lbHbIX
OTHOLLEHWIA, MO BbIGOPY CTyAeHTa

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaB/eHNIO
(cneumansHocTn): 03.03.02 Pursnka

Pa6ouasi nporpamma o6cy»/jeHa Ha 3acefjaHnm Kadeapbi

dYny, 31.08.2022

YTBepX/aeHa Ha CoBeTe PU3NKO-TEXHNYECKOTO (hakynbTeTa, NPoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
C.H.C., A.(0-m.H. Bypzakos A. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBeflytowmii Kadeapoi bypaakos A. B.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
MpodeccroHabHbIe MK-2.B/HA CncobHOCTb NPOBOAMTL (PYHAAMEHTANbHbIE U NPUKNALHbIE UCCNe0BaHNSA B
KOMMETEHLIMK 0061aCTN AAEPHON (HU3NKM U A1EPHO-3HEPTETUYECKNX TEXHONOT UM
MK-2.B/HA. 2 NmeeT npefcTaBneHne 0 BeAyLMX TEXHONOTUAX U METOAMKaX B 06/1acT
NpoBeAeHNS 3KCMEPUMEHTa/ILHOM U HayUYHO-UCCNeA0BAaTENbCKON AeATeNbHOCTU B 06/1aCTH
AAEPHON (OM3NKM 1 AAEPHBIX TEXHONOT I
MpodeccroHabHbIe MK-4.B/HA CnocobHOCTb OCYLLECTBASTb MPOEKTHYH AeATeNbHOCTb Ha BCEX aTanax
KOMMETEHLIMK YKM3HEHHOTO LIMK/IA NPOEKTa
MK-4.B/HA. 3 ¥YMeTb onpefiensiTb He06X0AMMble PeCypChl ANS peann3aumm npoeKTHbIX
3aga4

2. TpeboBaHna HI'TY K nnaHMpyemMbIM pesysibTataM 06y4eHUsA, COOTHECEHHBIM C
NHAMKATOPaMu LOCTVKEHNS KOMMETEHL M

Tabnuua 2.1

VHAMKATOPbI AOCTMKEHUST KOMMETEeHL WA

PesynbtaTbl 06y4eHns

®dopmMbl opraHmnsaymu
3aHATUI

IIK-2.B/HA. 2 UmeeT npeacTraBiieHde 0 BeyNIUX TEXHOJIOTHSIX H MeTOTHKAX
B 00J1aCTH NPOBe/IeHUsI YKCIIEPHMEHTAIbHONH U HAYYHO-HCCIe{0BATeIbCKOI
HAesITeJILHOCTH B 00J1aCTH s1/IepHOoii PU3HKH M ATePHBIX TeXHOJIOTr Hif

MMeeT npeacTaB/eHre 06 UCMNO/b30BaHMM GA30BbIX MATEMATUYECKUX METO/I0B B
(M3nYecKmX 3aa4ax, UCNoNb30BaHUN BbIUUCIUTENbHBLIX NPUEMOB (MOUCK
MUHUMYMa (DyHKLMIA MHOTUX NepeMeHHBbIX, CrnaiiHbl CO CriaXuBaHeM 1 ap.)

Nekuwnn; MNpakTnyeckme 3aHATUS;
CamocTonTenbHas paboTa

IIK-4.B/HA. 3 YMmeTh onpeiesisiTh He00X0AHMbIe pecypchl ISl peaan3anuu
HPOEKTHBIX 33124

YMETb NMPUMEHSITb 3IEMEHTbI MATEMATUYECKON CTAaTUCTUKM, HEOBXOAMMbIE A
M3BNEYEHUS (PN3NYECKOI MH(OPMALIMM U3 SKCTIEPUMEHTASbHBIX AaHHbIX,
CNOMb30BaTh NOHSATUS N CPEACTBA, NOMe3HbIe 415 CAMOCTOSITENIbHOrO OCBOEHUS
TEXHUKU MOeNIMPOBaHMNs 3KCNepUMeHTa 1 BOOGLLE NPUMEHEHUS METO/IOB
MoHTe-Kap/io B pasnnuHbIX 3afadax, MpUMEHSITb CocoGbl FeHepaLmm CrydaiHbIx
uncen

Nekunu; MNpakTrnyeckme 3aHATUS;
CamocTosTenbHas paboTa

3. CofiepxXaHue 1 CTPYKTypa ANCUMNNINHBI

Tabnuua 3.1
N3 HuX B AKTVBHBIE NHankaTopbl
TeMbl NeKunin Hacb! (dopme npakT. | 0 o | AOCTIKeHMS Y4yebHas fesaTeNlbHOCTb

nogr., yac. " | komneTeHumii

CemecTp: 8

OunpakTnyeckasa egnHuua: CneunasnbHble rNaBbl MaTeEMaTUKN

1. CnyvaliHas BeNnYMHa 1 ee

XapakKTepucTUKK: MNIOTHOCTb

pacnpefeneHus,

MaTemMaTUyecKoe OXniaHue, MNK-2.B/HA.

aucnepcua n apyrue 2 0 0 2,MK-4.B/H |Nekuua

MOMeHTbI. CnyyaliHas A3

BbI6OpKa. OLIEHKM NapameTpoB

pacnpefeneHns no cny4vanHoi

BbIGOPKE.




2. YacTo BCTpevaroLmecs
pacnpezeneHns (C npumepamu
13 PU3NKN) N UX CBOICTBA:

MK-2.B/HA.
2

Nekumnsa

3. JaTumnkuy nceBpocnyYvaiHbIX
paBHOMEPHO pacnpefeneHHbIX
BENMYMH. [preMbl reHepaumm
YKa3aHHbIX BblLLe
pacripegeneHuii. MNoHsaTue o
MeToAax reHepauuu
C/yYaiiHO BENNYUHBI C
3alaHHbIM 3aKOHOM
pacnpegeneHus. Npumvepsl
MPUNOXEHWS 415
MOZE/IMPOBaHNS
3KCnepuMeHTa.
Jekunn+ceMmHapbI+camocT.
paboTa: 6+6+7.

MK-2.B/HA.
2

Nekumnsa

4. OueHKa napameTpoB
TeopeTUYecKoi Mmoaenu no
AaHHbIM 3KCMepUMeHTa.
MeTop, MaKcManbHoro
npaegonoao6ums.
LloBepuTenbHbIn MHTEpBan.
OueHKa 10BepuUTe/IbHOro
NHTepBana Ans 4acTo
BCTpeYatoLLmxcs
pacnpeneneHwuii. Mpasnno
"Tpex curm". MeToq,
HaMMeHbLUNX KBaapaToB.
Cnyyan, Korga MeTos,
HaMMeHbLUNX KBaapaToB He
paboTaerT.

MK-2.B/HA.
2

Nekuwnsa

5. MeToabl NonckKa MUHUMYMa
(DYHKLMIA MHOTMX
nepemeHHbIX. ['pagueHTHbIe
MeToAbl. MeTofbl NPAMOro
noucka. MeTogbl Cly4aitHoro
novcka. AropuTmbl ¢
""camoobyyeHnem".

MK-2.B/HA.
2

Nekumnsa

6. MNpoBepka runores.
KpuTepuu cornacus.
Kputepuii "xu-kBagpat".
lMpaBunia NOCTPOEHNA
ructorpamm. Kputepuii

3HaKoB.

MK-2.B/HA.
2

Nekumnsa

7. CnnaiiHbl co
crnaxusaHnem. Cnocobsl
nof6opa napameTpos
CrNXUBaHUS.

MK-2.B/HA.
2,MK-4.B/H
A3

Nekumnsa




TeMbl NPaKTNYeCKnX Visiuxs | o HavkaTopbl
b Y Hacb! (dopme npakT. mO';I,,MjH:; poctwkeHns | YyebHasn AesTeNbHOCTb
saHATIN noar., vac. "7 | komneTeHumia
CemecTp: 8

ﬂ'I/I,EI,aKTI/ILIeCKaFI eanHunua: Cneu,maanble rnaBbl MaTeEMaTUKN

1. CnyyaiiHas BeMuMHA 1 ee
XapaKTepPUCTUKN: MNOTHOCTb
pacnpegeneHums,
MaTeMaTUyecKoe OXunaaHuve,
avicriepcus n apyrue
MOMeHTbI. CnyyaliHas
BblOOpKa.

MK-4.B/HA.
3

3agaHue 1. PelleHne 3agava
Ha OLIeHKY rnapameTpoB
pacnpegeneHus no
CMy4ainHo BbIGOPKE.

2. YacTo BcTpeyaroLmecs
pacripesenieHns (C npumepamu
13 (IM3MKK) U NX CBOWCTBA.

MK-4.B/HA.
3

3apaHue 2. OnpegeneHme
CBOWCTB 3ajaHHOI0
pacrpegenieHus npu
aHa/IM3e NoToKa JaHHbIX C
0y

3. laTumKmn nceBaocyYanHbIxX
paBHOMEPHO pacnpeeneHHbIX
BE/IMYMH. [1prembl reHepaLmm
pacrnipegeneHuin. NoHaTue o
MeToZax reHepaumm
CNyYaiiHOl BENNYMHBI C
3a/laHHbIM 3aKOHOM
pacnpefeneHus. Mpumvepsl
NPUIOXKEHNS N8
MOZENMPOBaHWs
IKCMepUMEHTA.

MK-4.B/HA.
3

3agaHue 3. PelleHue 3agay
Ha pacueT pacnpegeneHuii

4, OueHKa napameTpoB
TeopeTUYeCKol Moaenu no
AaHHbIM 3KCNepuMeHTa.
MeTog, MaKcManbHoro
npaesgonogooums.
LloBepuTenbHbIn MHTepBan.
OueHKa 10BepuUTe/IbHOro
NHTepBana A4ns 4acTo
BCTpeYatoLLmxcs
pacnpeneneHwuii. Mpasnno
"Tpex curm". Metog,
HaMMeHbLUNX KBaapaToB.
Cnyyan, Korga MeToz
HaMMeHbLUNX KBaJpaToB He
paboTaerT.

MK-4.B/HA.
3

3afaHve 4. MNMpumveHeHne
MeTOofa HauMeHbLUIKX
KBafpaToB [/19 peLleHuns

3anay

5. MeTogb! NoMcka MUHUMYMa
(DYHKLMIA MHOTMX
nepemeHHbIX. ['pagueHTHbIe
MeToAbl. MeTofbl NPAMOro
noucka. MeTogbl Cly4aitHoro
novcka. AropuTmbl ¢
"camoobyyeHnem".

MNMK-4.B/HA.
3

3apaHue 5. PelleHue 3aaa4
C NpYMeHeHNeM
1MOPUTMOB C
""caMoobyyeHnemM".




6. TMposepka runores, 3agaHue 6. PelleHue 3agay
Kputepum cornacus. lNpasuna MK-2.B/HA. | 2% ) aa
2 2 0 Ha pacyeT KpuTepus
NMOCTPOEHUNA TUCTOrPamm. 2 " "
o Xn-KBagpart".

KpuTepuii 3HaKoB.

o 3afjaHue 7. PeweHue 3afay

7. CnnaiHsbl co A o

MK-2.B/HA. |Ha onpegeneHue cnocoba

CrNaXnBaHUeM. 2 2 0

2 noz6opa napameTpos
CrNaXMBaHNA.
3.1 MNpaKTnyeckasa NoaroToBka
Tabnuua 3.2
No TeMb! 3aHsTUiA dopmbl OpraHnsaumm CopgepXaHve NpakTUYeCcKOo NOAroTOBKN
3aHATUIA (Bngbl pabor)

1 CnyuaiiHas BeNMUMHa 1 ee xapakTepuctukm: |Ip BbINOHAET cefytoLime BUAbI paboT:
NA0THOCTb pacrnpefeneHns, MaTemMaTnyeckoe peLLeHMe 3a4a4a Ha OLieHKY napameTpoB
0XugaHue, AUCrepcns N Apyrve MOMEHTbI. pacnpefeneHns no ciyyvaiiHoi BbIGOpKe.
CnyyaitHas Bbl6opKa.

2 YacTo BCTpevatoLmecs pacnpegeneHms (¢ Mp BbINOHAET cefytoLime BUAbI paboT:
npvmepaMu 13 Pr3nKM) 1 NX CBOMCTBA. onpegeneHue CBOWCTB 3afaHHOro

pacnpegeneHus Npy aHanmnse NOToKa
[laHHbIX ¢ APY

3 JaTuvku nceBAoC/TyYaiHbIX paBHOMEPHO Mp BbINOHAET crefytoLime BUabl paboT:
pacnpegeneHHbIX BeNUMH. Mpuembl peLLeHme 3a4a4 Ha pacyeT pacnpegeneHui
reHepauum pacnpegeneHuii. MoHaTue o
METOofax reHepaumu cryvaiHo BeNMUYMHbI C
3afjaHHbIM 3aKOHOM pacrnpefeneHus.

MpuMepbl NPUAOXKEHUS 415 MOAENMPOBaHMS
IKCMepUMEHTA.

4 OueHKa napameTpoB TeopeTuyeckoin mogenu |IMp BbINOMHAET crefytoLime BUabl paboT:

Mo AaHHbIM 3KCnepumMeHTa. MeTtog NpUMeHeH1e MeTofa HaMMeHbLLNX
MaKCMMaJIbHOro NpaBAonoAo6uS. KBapaToB ANd peLLeHns 3agay
JosepuTenbHblil MHTepBan. OueHKa

[,0BEpUTENBbHOMO MHTEpBana Ans 4acto

BCTpeyatoLLmxca pacnpegeneHuii. Mpaswno

"Tpex curm". MeTog, HaMMeHbLLNX

KBagpaToB. Ciyyau, KOrjaa MeTog

HauMeHbLUMX KBALpaTOB He paboTaer.

5 MeTogpb! noucka MUHUMYMa (hyHKLWIA Mp BbINoHAET crefytoLime BUabl paboT:
MHOTUX NepeMeHHbIX. "pagneHTHbIe METOAbI. peLLeHme 3a4a4 ¢ MPUMEHEHNEM
MeTogbl npamoro novcka. MeToabl a/IropMTMOB C "'caMoobyueHvem".
CNyyYaiHoro nomcka. AnropuTMbl ¢
"caMo0byyeHmneM".

6 Mposepka runotes. Kputepuu cornacus. Mp BbInonHseT cnefytoLLme bl paboT:
Mpaswna NoCTPOeHUs TMCTOrpamm. peLLeHme 3aa4 Ha pacyeT Kputepms
KpuTepuii 3HaKoB. "Xun-kBagpar".

7 CnnaiiHbl CO CrnaXmBaHueM. Mp BbInonHseT cnepytoLLme bl pabor:
PeLLeHme 3a4a4 Ha onpegeneHue cnocoba
noabopa napameTpoB CrIKUBAHMS.

3.2 CamocToATeNbHas paboTa 0by4yaroLerocs

Tabnuua 3.3

MNHamkaTtopsl

o A P Yacbl Ha Yacbl Ha

Ne Buabl caMocToATe/IbHOMN paboThl JOCTUKEeHUA
. [BbIMO/IHEHWE |[KOHCYNbTauUn

KOMMNeTeHLU N

CemecTp: 8
1 |KOHTposibHbIE PaboThbl MK-4.B/HA3 |2 10




: laHunuesa, A. B. Teopus BeposiTHOCTel : yuebHOe nocobue / A. B. MaHuyeBa. — CaHKT-eTepbypr :
NaHb, 2022. — 144 c. — ISBN 978-5-8114-2380-4. — TeKCT : 3NeKTPOHHbIN // J1aHb :
3NEKTPOHHO-6MBMoTeUHas cuctema. — URL: https://e.lanbook.com/book/209762 (nata o6palleHus:
01.03.2023). — Pexkxum focTyna: 419 aBTOpK3. N0b30BaTeNei.

MK-2.B/HA.2,MN

K-4.B/HA.3 10 20

2 |loAroToBKa K 3aHATUAM

: laHunuesa, A. B. Teopus BeposiTHOCTel : yuebHoe nocobue / A. B. MaHuyeBa. — CaHKT-NeTepbypr :
NaHb, 2022. — 144 ¢c. — ISBN 978-5-8114-2380-4. — TeKCT : 31eKTPOHHbIN // NaHb :
3NeKTPOHHO-6MbnoTedHas cuctema. — URL: https://e.lanbook.com/book/209762 (nata o6palleHus:
01.03.2023). — Pexkxum focTyna: 415 aBTOpK3. NOb30BaTeNei.

MK-2.B/HA.2,MN

K-4.B/HA.3 8 10

3 |[dononHuTtenbHas yyebHasa AesTeNbHOCTb

. TaHnyeBa, A. B. Teopus BepoATHOCTEN : y4ebHOe nocobme / A. B. MaHnyeBa. — CaHKT-MeTepbypr :
NaHb, 2022. — 144 ¢c. — ISBN 978-5-8114-2380-4. — TeKCT : 31eKTPOHHbIN // NaHb :
3NeKTPOHHO-61bnoTeyHas cuctema. — URL: https://e.lanbook.com/book/209762 (nata obpatieHus:
01.03.2023). — Pexkum focTyna: A1 aBTOpK3. NOb30BaTeNEN.

MK-2.B/HA.2,N

K-4.B/HA.3 ! !

4 |[MoaroTtoBka K atTecTaymm

: [aHnueBa, A. B. Teopusi BepossTHOCTEN : yuebHOe nocobme / A. B. MaHuuyeBa. — CaHKT-IleTepoypr :
NaHb, 2022. — 144 ¢c. — ISBN 978-5-8114-2380-4. — TeKCT : 31eKTPOHHbIN // MaHb :
3/1eKTPOHHO-61bNMoTeuHasa cuctema. — URL: https://e.lanbook.com/book/209762 (nata obpalleHus:
01.03.2023). — Pexxum focTyna: Ans aBTOpK3. N0b30BaTeNei.

3.3 TexHonorms oby4veHns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONTeIbHOM PaboThbl 06YYatOLLIMXCA, & TaKXKe NPOBeAeHUs
KOHCYNbTaLMiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TeXHoNorum (Taén. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKaLVOHHbIE TEXHO/10r UK
VHhopmumpoBaHme e-mail; Moptan HI'TY
KOHCcynbTMpoBaHme e-mail; Moptan HI'TY; CounanbHble CeTH
KoHTponb Moptan HI'TY; Cpefa aneKTpoHHOro obyyeHus HI'TY
Eﬂstl\élS#:nHomBe y4ebHbIX S5C

4. NpaBuna aTTecTaumm 06yyaroLmMxca no ANCUUMNINHE

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCnosb3yeTcs 6abHO-PenTUHIOBas cCUcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaaULMOHHON LWKane n 15-ypoBHeBoi ECTS.

KpaTkas nHhopmaums o bBPC npuseseHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHvBaeMble BUAbl JeATENbHOCTY 00yyatoLmxcs a1 MakcrMasibHbIN 6ann

CemecTp: 8

Iloozomoeka k 3aHAMUAM: 0

IIpakmuueckue 3anamusi: 30 60
Koumponvuwvie pabomur: 10 20

3auem: 10 20




B Tabnuue 4.2 npefcTaBieHO COOTBETCTBIE POPM KOHTPO/IS 3asiB/IsieMbIM TPEGOBaHUAM K
pe3ynbTaTaM OCBOEHMS AUCLUNVHBI.

Tabnuua 4.2
Kogbl dopmbl
o KOHTpONA
KOMMeTEeH MHaMKaTopbl JOCTUXEHNSA KOMMETEHLNI
Lwit KOHTP. | 5auer
pab.
MK-2.B/ MK-2.B/HA 2. /imeeT npeAcTaBNeHNE O BeAyLLMX TEXHOMNOMMAX U METOAMKAX B 06/1acTy
H A NpoBeLeHNS IKCNEPUMEHTANTbHOM W HayYHO-MCC/ef0BaTeNbCKOW AeATeNbHOCTM B 06/1aCTy + +
AAEPHON (HU3NKN 1 A4EPHBIX TEXHOMOTMIA
MK-4.8/
HA MK-4.B/HA 3. YMeTb onpefensTb He0OX0AMMbIe PeCypChl N8 peasn3aumm NpoeKTHbIX 3ajad | + +

®OH/] OLIEHOYHBIX CPEACTB MO AVUCLIMMN/IMHE NPeACTaBNEH B NPUIoXeHUn Ne 1 K paboyeit
nporpamme.

5. Jlutepatypa

OcHOBHas IMTepaTypa
1. BopoBkoB, A. A. MaremaTtnyeckasi CTaTHCTHKA : ydeOHUK 1715 By30B / A. A. BopoBkoB. — 5-¢
m3a., crep. — Cankr-IlerepOypr : Jlans, 2021. — 704 ¢. — ISBN 978-5-8114-7677-0. — Texcr :
aneKkTpoHHbIH // JlaHb : amekTpoHHO-0nbnoTeunas cuctema. — URL:
https://e.lanbook.com/book/164711 (nata obpamienus: 27.12.2022). — Pexxum moctyma: s
aBTOPU3. MOJB30BATEICH.

[lononHnTenbHas nuTepaTypa

1. Bepuues, C. H. CnennanbHbIe r1aBbI BRICIIEN MaTeMAaTHKA. PYKOBOICTBO K pemIeHU0 3a1a4 110
Teopuu BeposiTHOCTeH : yueOHoe nocooue / C. H. Bepuues, B. U. Ukpsuuukos, B. Y. Byteipun. —
Hosocubupck : HoBocubupckuii rocyaapcTBeHHBIN TexHuaeckuil yausepcutet, 2009. — 100 ¢. —
Tekct : anexTponHsIi // DnekTporHO-0uOMOTeuHas cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/45437 html (zara o6pamenus: 23.06.2021). — Pexkum mocTyma: s
aBTOPU3UP. MOIb30BaTEEH

NHTepHeT-pecypchbl
1. Teopus BeposiTHOCTEl U ee mpuMeHeHus : xypHan /PAH, Marematudeckuii HHCTUTYT uM. B A.
CrexmoBa PAH. — Mocksa, 2023. — ISSN:0040-361X (print), 2305-3151 (online). — URL:
https://www.mathnet.ru/php/journal. phtml?jrnid=tvp&option_lang=rus (gaTa oOpamienus:
20.04.2023). — TekcT : 37eKTPOHHBIN.

6. MeToanyeckoe 1 NporpaMmmHoe obecneyeHne, MHPOPMALNOHHbIE TEXHOI0M N

6.1 MeToauyeckoe obecreyeHme

1. Tanugera, A. B. Teopust BeposiTHOCTEI : yueOHOe mocoome / A. B. 'anndeBa. —
Canxkt-IletepOypr : Jlanp, 2022. — 144 c. — ISBN 978-5-8114-2380-4. — TexkcT : 37€KTPOHHBIN
// Jlaus : anexTponHO-0nOMoTeunas cuctema. — URL: https://e.lanbook.com/book/209762 (mata
obpamenus: 01.03.2023). — Pexum gocrtyma: 1uisi aBTOPH3. TOJIB30BATENCH.

2. lyb6aToBckas, M. B. MaremaTuueckasi CTaTUCTHKA : yueOHO-MeTOoAM4YeCKoe mocooue / M. B.
Hy6atosckas, C. B. Porosun, E. . BacenkoBa. — Munck : BI'Y, 2020. — 158 ¢. — ISBN
978-985-566-963-1. — Tekct : anmekTpoHHBIH // JIaHb : 371eKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/180659 (mata obpamenus: 10.03.2023). — Pexxum noctyna: s
aBTOPH3. NIOJIB30BATEIEH.

3. Aynkuna M. I1. Opranmn3zanmsi caMmoCTOsITeNIbHOU paboThl cTyneHToB HoBOCHOMpCKOTO
rOCYyJapCTBEHHOTO TEXHUYECKOTO YHHBEPCUTETA : yueOHO-MeToanyeckoe mocodue / M. T1.
Hynxuna, 0. B. Hukutun ; HoBocu6. roc. TexH. yH-T.- HoBocubupck: U3a-so HI'TY, 2022.- 61,
[1] c. : Tabm.- Tekcr : HemocpeacTBeHHEBII.- PeskxuM gocTtyna:
http://elibrary.nstu.ru/source?bib_1d=223022




1 [Taket oducHbIx ipunoxkenuii Microsoft Office

6.2 Cneunann3npoBaHHOe NporpamMmmHoe obecreyeHme

2 [Maket- pacuuperrie MATLAB mis nudposoit o6padotku curaamos MathWorks Signal
Processing Toolbox MATLAB

3 makeT mporpamM sl YUCIEHHOTO aHaIu3a JaHHbIX 1 HayuHOU rpaduku OriginLab Corporation
Origin

6.3 NHhopMaLmoHHble TEXHONOornm

Mpw ocyLecTBeHM 06pa3oBaTelbHOro NpoLecca no AUCUMNANHE NPUMEHSIOTCS 3/IEMEHTI
ANCTaHLMOHHBIX 06pa30BaTe/ibHbIX TEXHO/ONWi, @ TaKXKe CUHXPOHHOTO 1 aCUHXPOHHOIO
B3aMMOZENCTBUA B 3N1EKTPOHHOIN MH(OpMaLMOHHO-06pa3oBateibHON cpegbl HITTY.

7. MaTepuranibHO-TeXHMYECKOE 0becneyeHmne

KomnbtoTepHbI Knacc

No

HanmeHoBaHue

Ha3HauyeHue

1

KomnbtoTepHbI kKnace (KomnbioTepsl
00beHEHDBI B NIOKa/IbHYIO CETb C BbIXOLOM B

Internet )

KomnbloTepbl 06benHEHbI B NTOKA/IbHYO
CeTb C BbIX0AOM B Internet
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1. O0o00meHHas CTPYKTYPa (POHAA OLEHOYHBIX CPEICTB JUCHUIIMHBI

OO6o0mieHHas cTpykTypa (poHZa OICHOYHBIX CPEICTB MO AUCHUNIUHEe CrenuanbHbIe TIaBBI

MAaTCMAaTUKHUIIPEACTABIICHA

B

Tab6nuie. CoBOKYITHOCTD

pe3ynbTaToB

o0yJeHus

M0 JUCLHUILINHE

COOTHECEHA C YPOBHSMH CHOPMUPOBAHHOCTH KOMIIETCHIIMH U COOTHECEHHBIMU C HUMHU WHIUKATOPAMHU.
NHauKaTopel JOCTHXKEHUSI KOMIIETEHIIUN W3MEPSAEMbI C MOMOIIBIO CPEJICTB TEKYIIEH U MPOMEKYTOUHON
arTrecTanuu Mo gucuumianae CrenuaiabHble IT1aBhl MATEMATHKH.

Tao0muma

JTanpl OLIEHKH Pe3yJIbTATOB 00y4YeHHs U
COOTHECEHHBIX C HUMHM HHIUKATOPOB
JOCTHKEHHUsI KOMITETEeHIIHIi

MeponpusiTust
Dopmupyembie HNupukatopsl ponp
. Tembl TEKYLIEro KOHTPO.Is
KOMIIeTeHIUH KOMIIeTeH Ui IIpoMe:xkyTouHas
(KOHTpOJbLHAS
. aTTecTanus
padota, KypcoBoii
(3x3aMeH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
[IK-2.B/HA 3. Ymeer Jatuuku nicepiocinyyainsix [ KontponpHas pabora|3auer, Bompocsl 4-6,
Criocoben MOJITOTaBIINBATh PpaBHOMEPHO pacnpenenennsix | Nel, paznen 2,3 8,9,10,13,15-17,19,20
MIPOBOJUTD HUCXOJHbIC AaHHble, |BenuyuH. Ilpuembl renepaumu |OueHka YCTHBIX
(yHIaMeHTaNbHBIC | |HAIAXHUBATh YKa3aHHBIX BBIIIE PACIpECICHHIMN. |OTBETOB Ha
TPUKJIaIHBIC skcnepuMenTanbHeie |[loHATHE O MeTomax TeHepaluH |[IPaKTHIECKUX
Hay4JHBIC CTEH/IBI M YCTAaHOBKH |CITydalHOM BEJINYMHBI c|3ansTHsx Ne 3,4,5,6,7
WCCIIeTOBAHUS ¢| s obecriedeHns 3aJaHHBIM 3aKOHOM
[ENBI0  TIOBBIIICHHS | BEITTOTHEHHS pacrpeieeHus. IIpumepst
3¢ HeKTUBHOCTH Hay4YHBIX MPUJIOKCHUS U MOJICITHPOBAHUS
paboThI 00BEKTOB | CCIIeIOBAHUI JKCIIEPUMEHTA. Yacto
ATOMHOM dHEPIruu BCTpEYAIOLIUECS]  paclpeesieHus

(c mpumepamMu U3 (QU3MKH) U UX
CBOMCTBA!

YK-1 CriocobeH
OCYILIECTBIIATh
KPUTHYCCKUN aHAJIN3
MPOOIIEMHBIX
CUTyaluii Ha OCHOBE
CHCTEMHOTO
MOX0/1a,
BBIpa0aThIBATh
CTpaTeruio AeUcTBUN

2. YMmeeT npoBOAUTh
KPUTHUYECKHUI aHAIN3
MPOOJIEMHBIX

CUTYyallMii Ha OCHOBE
CHCTEMHOT'0 TIOAX0/1a

JlaTavku TICEBIOCTYYalHBIX
paBHOMEPHO pacnpeieNeHHbIX
BenuuuH. [Ipuembl reHepauuu

YKa3aHHBIX BBIIIE PACIpEIeTICHIH.
[lonatne o MeTomax TEHEpauu
cIydyaiftHOU BEJINYMHBI c
3aJaHHBIM 3aKOHOM
pacripeziesieHusl. TIpumepsr
MPUJIOKCHUS U MOJICITHPOBAHUS
9KCIICpUMEHTA. METOAbl TOUCKa
MUHHUMyMa  (QYHKIHA  MHOTHX
MIEPEMCHHBIX. I'paguenTHBIC
METOJIBI. MeTtonast MPSIMOTO
mnoucka. Meroabl  Ciy4ailHOTO
TTOMCKA. ANTOpPUTMBI c
"camooOyueHuem". OreHka
apaMeTpoB TEOPETHIECKON
MOJIENH JTAHHBIM
SKCIIEpUMEHTA. Meton
MaKCHMAaJIbHOTO IPaBIOIIOI00MS.
JoBepurenbHbIi HWHTEpBAJL.
OueHka JIOBEPUTEIBHOTO
HWHTEpBaa JUIS 4acTo
BCTPEYAIOLIUXCSI PACIPEIEICHUM.
IIpaBuno "tpex curm". Meron
HaNMEHBIHNX KBaapaToB. Cirydan,
KoTJa MeTOJ HaNMEHBIINX
KBaJIpaToOB HE paboTaer.
IIpoBepka rumote3. Kpurepun
COTJIacwsI. Kpurepwii !

1o

KontponbHast pabora
Ne2, paznen 2,3

Ornenka YCTHBIX
OTBETOB Ha
IPaKTUYECKUX

3aasgTusax Ne 1,2,7

3auer, BOIIPOCHL
1,2,3,7,11,12,14,18

XH-
2




kBagpatr'. IlpaBuna mnocTpoeHus
ructorpamMMm. Kputepuil 3HaKoB.
CnydaiiHass BeMYMHA H €€
XapaKTCPUCTUKH: IUIOTHOCTB
pacnpenesneHnsl, MaTeMaTHYECKOe
OKHJAHUE, TUCTIEPCUSI W JIPyTHe
MoMeHThl. CiyyaiiHast BbIOOpKA.

OrneHkn mapamMeTpoB
pacmpelienieHdss 1O Ciy4dyalHOM
BBIOOpKE. CrnaiiHel co
CTIIQ)KUBAHUCM. Crioco0b1
noabopa rapameTpoB
CIVIaKUBAHUSL. Yacto

BCTPEUAIONINECS  pacIpeleIeHUs]
(c mpumepaMu w3 QU3NKH) U UX
CBOMCTBA:

2. MeTtoauka oneHk# 3TanoB GopMUPOBAHUS KOMIIETEHUMH M0 JUCUMUILIUHE

Pesynbratel oOyueHuss MO AUCLUUIUIMHE, COOTHECEHHBIE C YCTAaHOBJIEHHBIMU B MpOTrpamMme
MHAMKATOpaMHU JOCTM)KEHUSI KOMIIETEHLUH IPOBEPSIOTCA INpPU IPOBEIECHUU MEPOIPHUATHM TEKyILel
aTTecTaluuu (KOHTPOJIs) B MPOIlecce M3YUeHUsI TUCIUIUIMHBI, YKa3aHHBIX B Tabnue pasaena 1.

[IpomexxyTounasi arrectanus MO AUCHMILIMHEe TpoBoxuTcs B 1 cemectpe - B (opme 3auera,
KOTOPbII HampaBlIeH Ha OLEHKY C(HOPMUPOBAHHOCTH pE3YyJNbTAaTOB OOY4YEHHs II0 JUCLUILIUHE,
COOTHECEHHBIX C YCTAHOBJICHHBIMHU B IPOTrpaMMe HHIUKAaTOpaMu AocTkeHust komneteniuii [1K-2.B/HA,
VYK-1 1 COOTHECEHHBIX C HUMU UHAUKATOPOB. (CM. TabmuIiy pazaena 1).

3ayer MpOBOJIUTCS B YCTHOU (opMme, 1o Ouieram

OOuye mpaBuia BBICTABICHUS OLIEHOK TEKYLIEH M MPOMEKYTOUHON aTTEeCTAllMU MO JAUCLUIIMHE
OTIpeNIeNAI0TCS OAJUIbHO-PEUTHHTOBON CHCTEMOM, MPUBEACHHON B pabovel mporpaMMe AUCIUILINHBL.

Ha ocHOBaHMM KpuTEpHEB, MPUBEACHHBIX B I1. 3, OCYIIECTBIIACTCS OIEHKA YPOBHEH JOCTUTHYTHIX
p€3yHLTaTOB 06yLI€HI/ISI 110 JUCHUIIIIMHE, COOTHCCCHHBIX C yCTaHOBJ'IeHHI:IMI/I B nporpaMMe I/IHI[I/IKaTOpaMI/I
noctmwkeHus kommnerennuid [TK-2.B/HA, YK-1, 3akperieHHbIX 3a JUCIUTUIMHOM.

3. OOmas xapakTepucTHKA YPOBHeEH Pe3yJibTaTOB 00y4eHM I, COOTHECEHHBIX ¢ HHIUKATOPAMH
JOCTHKEHUSI KOMIIETeHIM I

IIpoaBuHyTHIi. TeopeTHuecKkoe CoIepKaHUE KypCaOCBOCHO MOJHOCThIO. CTYAEHT I€MOHCTPUPYET
cUCTeMaTh4yeckoe M IrIyO0OKoe MOHMMaHHE Y4eOHOTO Marepuana U CHOCOOHOCTh K CaMOCTOSTEIbHOMY
MOTIOJIHEHUIO W OOHOBJICHWIO 3HAHWKM B XOJI¢ JajbHeWmed y4deOHoW paboThl W mpodeccHOHATBHON
nesitenbHOCTH. ChopMHpOBaHBI HEOOXOIMMBIE HAaBBIKM MpPAaKTUYECKOM paboThl. Bee yueOHble 3amaHus,
IPEelyCMOTPEHHbIE MPOrpaMMoOl 0O0ydeHHs, BBINOJHEHbI KadeCTBEHHO, Oe3 3aMedaHuil. Pe3ynbTarhbl
00y4YeHHs 10 AUCIUILTUHE, COOTHECEHHBIE C YCTAHOBJICHHBIMU B MIPOrpaMMe WHAMKATOPAMH JTOCTHKCHUS
KOMIETEHIIHU, OLICHEHBI YUCIIOM 0aJIOB, BXOSIIMM B TMANa30H MPOJABHUHYTOIO YPOBHSI.

Ba3oBbriii. Teopernueckoe coaepkaHue Kypca OCBOGHO B 00beMe, HEOOXOAUMOM st
nanpHeimeil yueObl M TpoQecCHOHANIbHON  JesATeIbHOCTH. HaBbIKM MpakTHUecKOol  paboThI
chopmupoBaHbl Ha 6a30BOM ypoBHE. Bce mpemycMoTpeHHBIC TTpOrpaMMoi 00ydeHusl yaeOHbIE 3aaHus
BBINOJIHEHBI ¢ HEOOJIBIIMMH OTPEHIHOCTAMU. Pe3ynbraTsl 00ydeHus Mo AUCHUIINHE, COOTHECEHHBIE C
YCTaHOBJIEHHBIMHU B MPOTpaMMe MHAMKATOPaAMH JOCTH)KEHUS KOMIIETEHIIMH, OLIEHEHbI YUCIIOM 0asljioB B
npezenax 6a30BOro ypoBHsI.

IloporoBelii. TeopeTndeckoe coaep)kaHue Kypca OCBOGHO B 00beMe, HEOOXOIUMOM It
nanpHeimeil yueobl u npodeccuoHabHOM AeaTenbHOCTH. HeKoTophle MpakTHUECKHe HaBBIKU paboThI C
chopMupoBaHbl ¢ TpoOenaMu. Y4deOHbIE 3aJlaHusi, TMPETyCMOTPEHHBIE TPOrPaMMON OOy4YeHUs,
BBIMOJIHSJIMCH € OHIMOKaMH, HCIPABICHHBIMU 110 PYKOBOJICTBOM IIperojaBaTens. Pe3ynabTarsl
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O6y‘-IGHI/ISI no JAUCHUIUIMHEC, COOTHCCCHHBLIC C YCTAHOBJIICHHBIMM B IPOrpaMmMe HHIAUKATOpaMU
JOCTHIXCHUA KOMHGTCHHI/II;'I, OLCHCHBI YHCIIOM 0aJI0B B npeaciiax moporoBoro ypoBHs.

Hu:xe moporoBoro. Teopetuueckoe cojnepkaHue Kypca ocBoeHO (parmeHTapHo. Heobxomumele
HaBBIKM MPAKTUYECKOH paboThl c(HOpMUPOBaHBI MHMHHUMAJIbHO. BONBIIMHCTBO Y4eOHBIX 3alaHui,
MPEyCMOTPEHHBIX TMPOTrpaMMOi OOy4YeHHsI, HE BBHIMOTHEHBI. Pe3ynbTarThl OOy4YeHHs] 1O TUCIUILIMHE,
COOTHECEHHBIE C YCTAHOBJIEHHBIMU B MPOrpaMMe WHIUKATOPAMH JOCTHKEHHSI KOMIIETEHIUH, OLIEHEHBI
YHUCIIOM 0aJlsIoB, BXOASIIUX B IMANa30H HIKE MTOPOTOBOTO YPOBHHI.



DenepanpHOE TOCYAAPCTBEHHOE OI0PKETHOE 00pa30BaTeNbHOE YUPEKICHUE
BBICITICTO 00pa30BaHUs
«HoBocnubupckuii ToCy1apCTBEHHBIN TEXHUISCKUN YHUBEPCHUTET

Kadenpa snexrpoduszndecknx yCTaHOBOK U yCKOPUTEIIEH

IHacnopr 3a4era

1O JUCIHMITIIMHE ((CHGHI/IBIIBHI)IG TJ1aBbl MaTEMAaTUKH», 1 CEMECTP

1. Meroanka oueHKH

3auer mpoBoauMTCs B YCTHOM (opme, mo Owieram. buner cocrout w3 2 BOmpocoB M
dbopMupyeTCst IO CISTYIONIEMY TTPaBHITY:
— TIEPBBIN BOMPOC BBIOMpAETCS M3 Trara3oHa Bompocos 1-10;
— BTOpPOM BOMPOC U3 Auarna3oHa BorpocoB 11-20;
— TPETUH BOIPOC — 3a7aya.
Takum 00pazom, MPOBEPSIOTCS Pe3yIbTaThl OOYYCHUS O JUCHUIUIHHE, COOTHECEHHBIC C
YCTaHOBJIEHHBIMHU B IPOrpaMMe MHIUKATOPAMHU JOCTUKEHHS] KOMITIETEHIUH.
Ha 3agere mpernonaBatens BrpaBe 33AaBaTh CTYJICHTY YTOYHSIOIIUME U JONOJHHUTEIbHbBIE
BOTPOCHI U3 00111eT0 TIepeyHs (1. 4).

dDopma Gunera is 3a4eta

HOBOCHUBUPCKUN I'OCYIAPCTBEHHbBIN TEXHUYECKWUI VHUBEPCUTET
®akynpreT OTD

Buier Ne
K 3aquy 110 JUCIIUITJIINHEC «CHGI_II/IEUH:HLIC T'JIaBbl MaTCMAaTHUKHN)»

1. Cnyyaiineie ommOku. CrucreMaTHdecKre OMMOKHA H3MEPEHHIA.
2. 'enepanbHasi COBOKYITHOCTb.

YTBepkaaio: 3aB. kKapeapoit noJpkHoCcTh, DO
(monnuce)
(mata)

2. Kpurepum ouneHKH pe3yJbTaTOB 00y4eHHsl, COOTHECEHHbIX C YPOBHSIMM OCBOCHUS
HHINKATOPOB JI0CTHKEHUSI KOMIIETeHIUIl

OtBer Ha Owyer [UId 3a4eTa 3acCUMTHIBACTCS HA MPOABHHYTOM YPOBHE, €CIHM CTYICHT
MIPOBOJIUT CPaBHUTENIbHBIM KOMIUIEKCHBIN aHAIN3 MaTepuala, BBIABISET MPOOIeMbl, Mpeagaraet
MEXaHU3Mbl HMX PEIICHMs, MPEACTABISIET KOJUYECTBEHHBIE XapaKTEPUCTUKH OIpPEeACTIEHHBIX
MPOIIECCOB, MPHUBOJUT KOHKPETHbIE MpuMepbl. COBOKYNMHOCTh pPE3yJbTAaTOB OOy4YEHHUS 110
JUCLUHUIJIMHE U COOTHECEHHBIX C HMMHU WHIUKATOPOB JOCTUKEHUS KOMIETEHIUN HE COACPKUT
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npoOesoB. YCTaHOBJIEHHBIE B NPOrpaMMe KOMIETEHUUH C(HOPMHPOBAHBI B IOJHOM OOBEME.
Ouenka cocrasirsteT om 18 0020 bannos.

OTBer Ha OWJIET A7 3aUeTa 3aCYUTHIBACTCS Ha 6a30BOM YPOBHE, €CIIM CTYJICHT MMPH OTBETE
Ha BOIPOCH (OPMYJIHPYET OCHOBHBIC IMOHSITHS, TAeT XapaKTEPHCTUKY MPOIECCOB, SBICHUH,
MPOBOAMT aHAIM3 MPUYHUH, YCIOBH, CIIOCOOEH MPEACTABUTh KOJIWYECTBEHHBIE U KAYECTBEHHBIC
XapaKTEePUCTHKH TporeccoB. COBOKYIMHOCTh pE3yJIbTaTOB OOyYeHHUS TIO JUCHUIUIMHE U
COOTHECCHHBIX C HUMH WHIUKATOPOB JOCTIIKCHUS KOMIETCHIIMH CONEPKUT HECYIICCTBCHHBIE
npoOenbl. Y CTaHOBJIEHHBIE B MPOTpaMMe KOMIMETEHIMU copmMupoBaHbl Ha 0a30BOM YypOBHE.
Ornenka cocrasnsietr om 14 0o 17 b6annos.

OtBer Ha OWjeT i 3adeTa 3aCUUTHIBACTCS HA MOPOTrOBOM YPOBHE, €CJIM CTYICHT IPH
OTBETE Ha BOMPOCHI JACT OMNpEACICHHE OCHOBHBIX TIOHATHH, MOXET I0Ka3aTh NPUIUHHO-
CJIEZICTBEHHBIC CBsI3U siBlIcHWH. COBOKYITHOCTh pPE3YJIBTaTOB OOYYEHHUS MO TUCIHIUIMHE U
COOTHECEHHBIX C HUMH WHJIUKATOPOB JOCTH)KCHHS KOMIICTEHIIMH COAEPKHUT MPOOEIHI.
YCcTaHOBIIGHHBIE B TPOTpaMMe KOMIIETCHIIMU COPMHUPOBAaHBI Ha TOPOrOBOM ypoBHe. OleHka
cocrtamsieT om 10 0o 13 bannos.

OtBer Ha OwWieT sl 3aUeTa CUYHMTACTCS HEYAOBJIETBOPUTEIbHbIM (HWKE TOPOTOBOTO
YPOBHSI), €CITU CTYACHT TPU OTBETE Ha BOMPOCHI HE JAET ONpPENEICHUN OCHOBHBIX TMOHATHH, HE
CIOCOOEH TIOKa3aTh NPUYMHHO-CICACTBEHHBIC CBs3H siBIIeHUH. COBOKYITHOCTH pPe3yJIbTaToOB
0oOydYeHHUsl MO AWCIMIUIMHE M COOTHECEHHBIX C HUMH WHIUKATOPOB JOCTH)KCHHUS KOMIICTECHITUI
CONCP)KUT CYIIECTBCHHBIC TMPOOENbl. YCTAHOBJICHHBIE B MPOrpaMMe KOMIICTCHIIMM HE
chopmupoBanbl. OLieHKa coCTaBIsIeT meHee 10 6annos.

3. [Ixana oneHKH

3ayer cuMTaeTCS CIAHHBIM, €CIIM CyMMa OaJlIoB IO BCEM 3aJaHusIM Ouyiera coctapisieT ot 10
no 20 Oamno BkimountenbHO. Cymma meHee 10 GaymuioB mpu3HAETCS HEYTOBICTBOPUTEIHHBIM
pe3yJabTaTOM MPOMEXYTOUYHOM aTTeCTAIlMH MO JUCHHUILINHE.

B oOmieil orneHke mo AUCHUIUIMHE Oayuibl 3a 3a4eT YYUTHIBAIOTCA B COOTBETCTBHH C
npaBUIaMy OaJUIbHO-PEUTUHTOBON CHCTEMBI, yCTaHOBIeHHbIMU B HI'TY.

4. Bomnpocsl k 3auery mo gucuunanHe «CrienuanbHbIe TJ1aBbl MATEMATUKID)

1.  Cmyuaiitabie ommOku. CUCTEeMAaTHYECKUE ONIMOKHA N3MEPEHHIA.

2. Bwibopka.

3. Pempe3eHTaTUBHOCTH BHIOOPKHU.

4.  TImOTHOCTBH BEPOSITHOCTH.

5. Hawunydmee npubnvmkeHUe Ui MAaTEMaTHYECKOTO OXKHIaHHS.

6.  CpenHekBaJapaTUYHAs OLEHKA CPETHETO.

7. T'unotessl Teopum ommoOOK. [Ipumep HapyIIeHUs THIIOTE3bI I/TATUBHOCTH HEMOCPEICTBEHHO
M3MEPSAEMON BETUINHBI.

8. OrueHka cpeHEeT0 KBaIpaTUUYECKOT0 OTKIOHEHHS MOTPEITHOCTH NPU KOCBEHHBIX N3MEPEHUSX.

9 [TpaBmiia 06pabOTKH MPSIMOTO MHOTOKPATHOT'O U3MEPECHHS.

10. Pacmpenenenue [lyaccona.

11. T'eHepanbHasi COBOKYIHOCTb.

12.  O0BEM BRIOOpPKH.

13. ®yHKuus pacupenencHusl.

14. MatemaTuyeckoe 0XKHJIaHHE.

15. Jlucnepcus cnyyallHON BEIUYMHBI.

16. T'unmote3bl TeOpUN OLIUOOK.

17.  OueHka MaTEMaTHYECKOTO 0>KMJAHUS MOIPEIIHOCTH IIPU KOCBEHHBIX N3MEPEHMSIX.

18. BsBemenHoe cpejHee.

19. bunoMmuHanbHOE pacnpeieseHue.

20. HopManbHOE pacrpesiesieHue.



DenepanbHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICITIETO 00pa30BaHUs
«HoBocuOupckuii rocy1apCcTBEHHBINH TEXHUYECKUN YHUBEPCUTET
Kadenpa snexrpoduznuecknx yCTaHOBOK U yCKOPUTEIIEH

ITacniopT KOHTPOJILHOI padoOTHI

1o auctuiinHe«CrieianbHbIe TJIaBbl MATEMATUKNY, 8§ CEMECTP

1. MeToanka oneHKH

BrinonHenue KOHTPOIBHON paboThl sBIsieTcss POPMOI TeKyIIeH aTTecTalu (KOHTPOJIs)
10 AUCLUIUIMHE NPEAYCMOTPEHHON Y4eOHBIM IJIAHOM.

KontponpHast paboTa HampaBiieHa Ha 3aKpeIUICHHE U TPOBEPKY YPOBHS BIaJCHUS
y4EOHBIM MaTepHajoM IO TEOPETHYECKHMM TeMaM M TeMaM NpPAKTUYECKHX 3aHATHH, a Takxke
(¢opMHpOBaHHE HABBIKOB CaMOCTOSATEIILHOTO aHAlIM3a TMPOLECCOB W  SABICHUN, yMEHUS
o0OpabaTbIBaTh JJaHHBIC, BBIABISATH OCHOBHBIE 3aBHCHUMOCTH, OLIEHUBaThb CTATHUCTUKY M JAeJaTh
HE0OXOIMMBI IPEJICKa3aHMsI ¢ OLIEHKOW TOYHOCTH.

KonTtponbnas padora Nel mpoBoauTcs o Temam:

1.

JlaT4vKK TIICEBNOCIy4YalHBIX PABHOMEPHO pAaclIpeleieHHbIX BeJuduH. IIpuemsl
TeHepaliy yKa3aHHbBIX pacripeneneHuid. [lonstue o meTongax reHepanuu ciay4aiHoON
BEJIMUYMHBl C 3aJJaHHBIM 3aKOHOM pacrnpeaencHus. llpumepbl NpuiokeHus as
MOJEJINPOBAHUS SKCIIEPUMEHTA.

MeToap!l moucka MUHUMYyMa (YHKIMH MHOTUX TEPEeMEHHBIX. [ palueHTHbIE METO/IBI.
Mertoapl mpsMoro rmnoucka. MeTonbl  CllydaWHOro TOMCKa. AJTOPUTMBI  C

"camooOyueHueM".
OreHka mapaMeTpoB TEOPETUYECKOW MOJEIM IO JaHHBIM SKCIEpUMEHTa. Meron
MAaKCHUMAaJIbHOT'O PaBAONOI00NS. JloBepuTeNbHbBIN WHTEPBAIL. Onenka

JIOBEPUTEIBHOTO MHTEpBaja Ul 4acTO BCTpevaroluxcs pacnpeneneHuil. [Ipasuio
"Tpex curm".

Meton HaumeHbINX KBajgpaToB. Ciydau, KOrja METOJ HaUMEHbBIINX KBAaJpaToOB HE
pabotaer.

KontponpHas padora Ne2 npoBoauTcs o TeMam:

IIpoBepka runore3. Kpurtepun cornacua. Kputepuii "xu-kBagpar”". IlpaBuna
ocTpoeHus rucrorpamm. Kpurepuii 3HakoB.

CnyualiHass BeNMYMHA W €€ XapaKTePUCTUKHU: IUIOTHOCTH  paclpeleieHus,
MaTeMaTHUYeCKOoe OXXHMJaHue, Jucrhepcus U apyrue MoMmeHThl. CiyuaiiHas BBIOOpKA.
OlLleHKH TapaMeTpoB pacipeiesIeHUs 10 CIIy4aifHOM BRIOOPKE.

Crutaiinel co crinakuBanueM. CriocoObl mo0opa napaMeTpoB CrIIaXKHBAHUS.

YacTto BcTpevaronmecs pacnpeneineHus (¢ npuMepamMu U3 (pU3uKH) U UX CBOMCTBA.

KonuuecTBo 3aganuii 10CTaTOYHO Uil 0OeCTieueHus1, KaKJ0ro 00yJaroierocs 3ajanuemM
KOHTPOJILHON paboTHI.
Cmpykmypa KOHMpObHOU pabomul.

1. OcHoBHas 4acTh (3aaHHE KOHTPOJIBHON paloOTHL. 4 3a1a4yu, MO OAHOHW 3a7aue U3
KaKJIOM TEMBI).

OcHOBHasi 4yacTb — 3TO OTBET Ha3aJaHHUsI KOHTPOJIBbHOM paboThl. OH [OOJIKEH OBITh
CaMOCTOSITENIbHBIM, DPa3BEPHYTHIM M apryMEHTUPOBAaHHBIM. [Ipm HE0OXOAWMOCTH OCHOBHAS
4acTh MOXKET OBITh pa3duTa Ha O0Jiee MEIKUE BOMIPOCHI.



PexoMeHnayeTcs n3naratb MbICIM IO CYLIECTBY, KPAaTKO U JIOTUYHO. Pemenus Becex 3a1au
JOJIKHBI OBITH IOCTATOYHO MOJPOOHO PACTIMCAHBI.

Tpebosanus k oghopmaenuro:

3anaun 10JKHBI OBITH BbiAeNeHbl. KOHTpobHAS paboTa 10KHA OBITH OTpelaKTUPOBaHa,
HE cozepkaTh opdorpapuuecknx, CAHTAKCHYECKUX U CTUIIEBBIX OIHOOK.

KontposnbHast pabGota mnpenocraBisieTcss Juisi MpPOBEpKH B MNucbMeHHOM Buze. Ilo
pe3yabTataM paboThl CTYACHTY BBICTABISIETCS OLIEGHKA B COOTBETCTBHHM C KPHUTEPHUSIMHU,
MPUBEACHHBIMU B 1. 2 HacTosmero [lacnopra.

KonrponbHble paboTel mpoBOIATCS MO TemaMm 1-8, u BriIoyaroT 4 3aJaHus.
BhImonHsA10TCS TUCEMEHHO.

1. Kpurepuu oueHKH pe3ybTATOB 00y4YeHHS, COOTHECEHHBIX C YPOBHSIMM OCBOEHUS
HHIMKATOPOB J0CTH:KEHUSI KOMIIeTeHIM i

OOuye mpaBuia BBICTABICHHUS OLEHOK TEKYLIEH aTTecTallud ONpPENeIsoTCs OaIbHO-
PEUTHUHIOBOM CUCTEMOMN, YCTAHOBJICHHOU JIOKaabHbIM akToM HI'TY.

KonTponpHast pabora BBINOJHEHA HA MNPOJABHMHYTOM YpPOBHE, €CIH CTPYKTYpa,
comepxkanue u odopmiieHHEe PabOThI COOTBETCTBYETTpeOOBaHUAM. Bce YacT KOHTPOJBHON
paboThI COTTIACOBAHBI, TEKCT JIOTHYHO BBICTPOEH U sBIIsIETCS aBTOpcKUM.IIpaBuibHO perieHo 3
u3 4-x 3amga4. Pabora mpencraBiieHa NIl TPOBEPKU B YCTAHOBJICHHBIC CPOKU. AHAIHN3 KaXKIOTO
U3 Pa3JesioB KOHTPOJIBHON paboThl CBUIETEIHCTBYET O TOM, YTO COBOKYITHOCThH PE3yJbTaTOB €€
BBITMIOJTHEHUS] U COOTHECEHHBIX C HUMH MHIMKATOPOB JIOCTHXKEHHUSI KOMIIETEHIUI HE COJEPIKUT
npoOesioB. 3aKkpeIUIieHHbIE 3a KOHTPOJBHOW paboToil KOMIIETEHIIMU C(HOpMHUPOBAHBIHA
MpOJIBUHYTOM ypoBHe. OnieHka coctaBisetr om 17 0020 bannos.

KonTpomnpHas paboTa BBIOTHEHA HA GA30BOM ypPOBHE, €CIIH CTPYKTYpa, COACpKAHUE U
obopmiieHre pPabOThI COOTBETCTBYETTpPEOOBaHMSIM, HO paldoTa COACPKHUT CIUHUYHBIC HE
NpUHIUNHATIbHBIE OmKOKH. [IpaBuibHO penieHo He MeHee 2-X 3a1ad. Bce yacTu KOHTPOJIBHOM
paboThI COrJacoBaHbl, TEKCT JOTMYHO BBICTPOEH M SIBIIsIETCS aBTOpCcKUM. PaboTta mpencraBieHa
JUTSE TIPOBEPKU B YCTAHOBJICHHBIE CPOKHU. AHAIM3 KaXKIOTO U3 pa3lieloB KOHTPOJBHON paboThI
CBUJETEIBCTBYET O TOM, UYTO COBOKYIHOCTbH PE€3YJIbTATOB €€ BBIMIOJHEHUS U COOTHECEHHBIX C
HUMU UHIUKATOPOB JIOCTMIKCHUS KOMIIETCHIIUH COJIEPKUT HECYIIECTBEHHBIC MPOOEIIHI.
3akperuieHHbIE 32 KOHTPOJIBHOW pabOTON KOMIETEHIMU C(HOpPMHUPOBaHBIHA 0a30BOM YpPOBHE.
Orenka cocrapnsiet om 14 0016 b6annos.

KonTposbHas paboTa BbINOJIHEHA HA MOPOrOBOM YpPOBHE, €CIIU CTPYKTYpa, COJIepKaHue
U oopmiieHHE pabOTHl COOTBETCTBYETTPEOOBAHUSAM, HO padoOTa COJACPKHUT TpyOble OUIMOKH.
YacTtr KOHTPOILHOM pabOTHI B 1IEJIOM COTIacOBaHbl. [IpaBuiIbHO pemieHo He MeHee 1-oi 3a1aun.
Pabora mpencraBiieHa 1 MPOBEPKHU B YCTAHOBJICHHBIE CPOKH. AHAIIM3 Ka)XJIO0TO U3 Pa3feiioB
KOHTPOJIbHON pabOThl CBUAETEILCTBYET O TOM, UTO COBOKYITHOCTh PE3YJbTATOB €€ BHITIOJHEHUS
U COOTHECEHHBIX C HUMH HHIWKATOPOB JOCTHIKCHHSI KOMIICTCHIIUN COICPKUT TMPOOETIHI.
3akperuiecHHbIE 32 KOHTPOJIBLHON paboTo KOMIETEHIIMN c(hOpMUPOBAHBIHA TIOPOTOBOM YpPOBHE.
Onenka cocrapnsietr oml 1 do 13 b6annos.

KonTposibHas paboTta cuuTaercs He BBINOJHEHHOW, €CIM CTPYKTYypa, COJEp’KaHUE U
opopmieHue pabOTBI HE COOTBETCTBYETTPeOOBAHMSAM, pPabOTa COJCPKHUT CYIIECTBEHHBIC
ommOKW, HU OJHOW 3aJadyd HE pENIeHO MpaBWIbHO. YacT KOHTPOJIBHOW pabOThl HE
cornacoBanbl. OTCYTCTBYIOT CCHUIKM Ha HOPMATHUBHBIE IOKYMEHTHI H aKTYaJIbHYIO JTHTEPATYPYy.
Pabora He mpencTaBieHa sl IPOBEPKU B YCTAHOBJICHHbBIE CPOKU. AHAIIN3 KaXJI0TO U3 Pa3/IesioB
KOHTPOJIBHON pabOThl CBUAECTEILCTBYET O TOM, YTO COBOKYITHOCTh PE3YJIHTATOB €€ BBITIOIHEHUS
U COOTHECEHHBIX C HUMHU HHIUKATOPOB TOCTUKEHHSI KOMIIETEHLUUN HE COAECPKHUT MHOMKECTBO
CYIIECTBEHHBIX IpPOOENOB. 3akKperyieHHbIE 3a KOHTPOJBHOW paboTON KOMIIETCHIMU He
chopmupoBanbsl. Ornenka cocraisietr om () 0o 10 bannos.



2. IIxajga oueHKH

Kontponpnass pabora kak ¢opma Tekymed arrecraiud  (KOHTpOJs)  TO
AUCHUIINIMHECYUTACTCA YCIICIITHO BBIHOJIHGHHOﬁ, CCJIn1 CyMMa IMNOJYUCHHBIX 6aJ'IJ'IOB II0 BCEM €€
3amaHusaM cocrasiieT oT 10 1o 20 6auIoB BKIIFOUUTEIBLHO.

B oOmeii omeHke Mo IUCHMIUIMHE Oaulbl 32 BBINOJHEHHE KOHTPOJBHOW pabOThI
YUUTBIBAIOTCSI B COOTBETCTBMM C HpaBUIaMU OaUIbHO-PEUTUHIOBOM CUCTEMBIM TaOIMLIEH
COOTBETCTBUS OAIJIOB, TPAJULIMOHHON OleHKH M OykBeHHOH onenku ECTS, ycraHOBIECHHBIMH B
HITY.

3. IlpumepHBbIil NepeYeHb 3aaHNH (BAPHAHTOB) KOHTPOJILHOH padoThI

KonTpoabsHnas padora Ne 1

3amaua 1.
CreHnepupoBaTh JaTUMK CIy4ailHOW BEJIIMYMHBI, a) UMEIOIIEH pacipeiesieHue raycca ¢
3aJJaHHBIMU MTapaMEeTPaMH «HIO» U «CUTMay, 0) uMmerolei pacnpeaenenue [lyaccona
3anaya 2.

HccnenoBaTh Ha S3KCTpeMyM (G YHKIIUIO

z,g=.x2+y2 +22+2.x+4y—6z

3amaga 3.

Jns oOcnenoBaHus KadecTBa BOILI XO3SMCTBEHHO-OBITOBOTO HAa3HAYCHHS W3 HMCTOYHHKA
B3iaThl 40 mpo6. AHanmu3 mpoO ToKa3an HaaM4We CBUHIA B BOJE. 3HAYCHUS KOHIIEHTPAIUU
CBHHIIA B Mpo0ax MpuBeIeHbI B Tabuie 1.

a) Iloctpouthb JIOBEPUTEIbHBIN WUHTEpBaI JUIST MaTeMaTUIEeCKOr0o OXKUJIAHUS
KOHIIEHTPALIMMCBUHIIA B UCTOYHUKE C JJOBEPUTEIBbHOU BEPOSITHOCTHI00,95.

b) Omnpenenuts, CKOIBKO MpoO HAMO B3ATH IS aHAN3a, YTOOBI TOBEPUTEIBHBIN UHTEPBAI
obecnieunBai ToUHOCTh onieHku € = 0,025 npu noBepurenbHOi BepostHocT 0,95.

Tab6muma 1
0,05 0,04 0,10 0,07 0 0,04 0,02 0,11
0,03 0,01 0,08 0,06 0,02 0,03 0 0,09
0 0,06 0,05 0,12 0,03 0 0,09 0,06

0,07 0,09 0,1 0,05 0,05 0,06 0,7 0,12
0,05 0,07 0,11 0,03 0,05 0,07 0,08 0,05

3amaya 4
I/IMGGTCH 3KCHepI/IMCHTaHBHO HOqueHHaH 3aBUCHUMOCTB, HpeIICTaBJIeHHaH CJIC,Z[YIOH_IGI\/'I
TaOJIULIEH:

X; 2 3 4 5 6 7 8 9 10 11 12 13 14

Vi 6 93 (10,2 | 11,5 |12 12,7 | 13,2 | 14,1 | 15,4 | 15,7 | 15,6 | 16,1 |17

MeTo10M HaUMEHBIINX KBaIPaTOB M0100paTh AaNMPOKCUMUPYIOUTYIO 3aBUCUMOCTD B BUJIE
SKCIOHEHIMATILHON (YHKIIHH.

KonTtponbnas padora No 2.
3amaual

N3yuaeTcs pacuieryieHne y TOMaToB 0 OKpacke 11010B. [lociie mpoBeaeHus SKCIIiepuMeHTa
obu10 MosrydeHo 310 kpacHbIX 11010B U 90 xENTHIX T100B. OXKUIATIOCH K€ PU 0OBITHOM
MOHOTHOPUAHOM cKpemuBaHuu oTHomieHue 3:1, To ectb 300 kpacHbIX B 100 KENTHIX TIIOIOB.



BBIHCHI/ITB, SIBJIICTCS JIK 3TO pa3Indyunc CHy‘IafIHBIM

3amaya?

CrnydaiiHas BennurHaX, XapakTEepU3yOLas YPOBEHb BOJABI B PEKE M0 OTHOIIECHUIO K HOMHHAIY,
U3MepsIach B TeueHHe 36 BECEHHUX MAaBOJKOB. Pe3ynbTaTel u3MepeHuil npuBeieHs! B Ta01.2

Tabmmma 2
Ne YpoBeHb Ne YpoBeHb Ne YpoBeHb Ne YpoBeHb
U3MEPEHU U3MEPEHU U3MEPEHN U3MEPEHU
a p (B cMm) Hp (B cm) Hp (Bcm) Hp (B cm)
1 47 10 164 19 93 28 115
2 151 11 158 20 121 29 171
3 52 12 243 21 118 30 205
4 163 13 190 22 110 31 61
5 77 14 85 23 173 32 174
6 156 15 139 24 243 33 148
7 205 16 179 25 254 34 217
8 181 17 257 26 307 35 149
9 311 18 143 27 99 36 187

HaiiTu OlLIEHKM CpeaHero 3HAYeHWs, AUCIEPCUH M CPEIHEro KBaJIPaTHYECKOTO OTKIOHEHUS

CIIy4ailHON BENTWYMHBLY .

3amaua 3

[TocTpOUTHUHTEPIOSHT ISl ISl PYHKIIMU ] , 3aJIaHHOM CIIeAYIOIINM 00pa3oM:

z fz)
110002

2 1.0341

4 10.40105

6 0.23975

3amauad

Omnucarp pu3uvecKue 3KCIePUMEHTHI, MPUBOJIAIINE K pacipenenenuto a) ['aycca 0) [Tyaccona




