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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

Bb1.B.07 AHanus gaHHbIX Ha f3bike Python
Koo u HaumeHosaHue OUCL(UI'IHUHbI 8 coomeemcmeuu c y'-le6HbIM rnriaHom

1.Koa v HaumMeHOBaHMe NOAFOTOBKM:

02.03.01 MaTtemaTnka 1 KOMNbLIOTEPHbIE HAYKN

2. Mpodhunb NnoaroToBKM / cneymnanmsaumsa :

MaTemaTnyeckoe n KoMnbTEPHOE MOAENNPOBaHNE
3. KBanudwmkaumsa BbinyckHukKa: bakanasp

4. dopma oby4yeHua: O4yHas

5. Kacbegpa, oTBevawwas 3a peanusauuvio aucuunnuHbl: Kadegpa MaTemaTnyeckoro
aHanusa

6. CocTtaBMTENM NPOrpaMmmbi:
(®UO, yyeHasi cmeneHb, y4eHoe 38aHue)
3BepeBa Mapraputa bopucoBHa, KaHg. u13-MaT. HayK, OLEHT

7. PekomeHpoBaHa: Hay4dHo-meTogmyeckum CoOBETOM MaTeMaTuyeckoro dakynbTeTa,
npotokon ot 18.03.2025 Ne0500-03

8. Yue6HbIN roa: 2027-2028 CemecTp(bl): 6



9 .lenu n 3agaym y4eb6HOM AUCLUNIINHDI:

Llensamu oceoeHusi y4ebHoU OucyurniuHbl S6715HMCs.:

nonyyeHme 6a3oBbIX 3HAHUA U POPMUPOBAHUE OCHOBHbLIX HaBLIKOB MO aHanu3y AaHHbIX C
nMomoLLbl0  s3blka nporpammupoBaHust  Python, HeobxoguMmbix Ons  peweHusa 3agad,
BO3HUKAOLLMNX B MPAKTUYECKON AEATENbHOCTMY;

dopMMpoBaHNE 3HAHUM O MaTeEMaTUYECKOM annapaTte aHanmsa CTaTUCTUYECKUX OaHHbIX
pasnuyHoun Npupoabl;

dopMmnpoBaHne HaBbIKOB BriageHnst MUHPOPMALMOHHBIMU N KOMMbIOTEPHBLIMM

TEXHOSOrMSAMN, HEOBXOAMMbBIMU AN peLleHns NPUKagHbIX 3agau.

3adayu y4ebHoU OucyunuHbI:

oBnageHne CTyadeHTaMu OCHOBHbIMW MaTeMaTUYECKMMU MOHATMAMMU, HEOOXOAUMbIMU ANs
aHanunsa AaHHbIX;

BblpaboTka yMEHUN aHanmManpoBaTb MONyYEeHHble pe3yrnbTaTbl, pelwaTb TUMNOBbIE 3adauw,
npruobpeTeHne HaBbIKOB paboTbl CO cneunanbHOM NMTepaTypou;

dhopmMMpoBaHNE YMEHU UCNONb30BaTb MatemMaTUYECKUA annapaT AN pelleHust NpUKnagHbix
3agav.

10. MecTo y4yeb6HOM AncUMNNUHBLI B cTpykType OOIT:

OucumnnuHa «AHanua gaHHbIX Ha A3blke Pythony» oTHOCUTCA K y4eBHbIM AUCUUNNIMHAM YacTu
nporpaMmmbl bakanaespuarta, opmMmpyemMon y4acTHMKaMn obpasoBaTerbHbIX OTHOLLEHWUNA.
OucumnnuHa «AHanua gaHHbiX Ha A3blke Python» 6asupyetcs Ha 3HaHUAX, MNOMNYYEHHbIX B
pamMkax KypcoB «Matematnyeckmin aHanus», «Teopusa BepoATHocTen». [MpnobpeTeHHble B
pesynbTate OOyYEeHWA 3HaHWS, YMEHUS W HaBblKM WUCMOMb3YKTCA B MaTeMaTUyeckux u
€CTEeCTBEHHOHAaYYHbIX OMCUMNMANHAX, MOAYNaX U npakTukax. [onyyeHHble 3HaHUs MOryT ObiTb
MCrnonb3oBaHbl NPy NPoAormKeHU obpas3oBaHUA B acnvpaHType U B JarnbHeuwen TpyaoBoOu
AEeATENbHOCTM BbIMYCKHUKOB.

11. MNMnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuMnMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3ynbTaTaMyu OCBOEHUA obpa3oBaTenbHOMN
nporpamMmbl (KOMNETEHLUUAMU BbIMYCKHUKOB):

Kog HassaHue Koa(bl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMMeTeHLMm

MK-1 CnocobeH MK-1.2 MK-1.2 3HaTb Kak MCcnonb3oBaTh ONpeaeneHns, NnoHATUs
pewarb 3agauu, MpumeHseT " naeun Kypca B npogeccnoHansHon
npegnonarawoLime TEopeTuKo- AeAaTenbHOCTU.
BbIGOp " MOHSATUIHBIN
MHoroobpasue annapar YMeTb cobupatb, obpabaTbiBaTh,
aKTyanbHbIX MaTeMaTu4ecKkomn aHanusmpoBaTb K obobwaTte  pesynbTaThl
cnocoboB HayKn K LUMPOKOMY | UcCcrnefoBaHUm.
peweHns  3agad crnekTpy 3apav
MaTeMaTn4eckoro mMaTteMaTtudeckoro | Bnagetb MeTogamu nNpoOBEpPKM afeKBaTHOCTU
MoAeNnnpoBaHus MoAennpoBaHus MaTeMaTU4eCKnX Moaenen.

MK-2 CnocobeH MK-2.1 MK-2.1 3HaTb anropnTMbl aHanM3a gaHHbIX.
ncnonb3oBaTtb
COBpPEMEHHbIE CnocobeH YMeTb 4YeTko CTaBuUTb 3adayn U [pamMoTHO
NMHGOPMALIMOHHBI CTPOUTb dopmynupoBatb BbIBOAbI MO  pe3ynbTaram
€ TeXHOMNormm npu anropuTMbI n | uccnegoBaHus.
peweHun  3agad peanv3oBbIBaTb
MaTeMaTn4eckoro UX NporpaMmmMHbIMK | Briagete  mporpaMMHbIMKM MeTogamu aHanmsa
N KOMMNbKTEPHOTO MeTogamMu, B TOM | OaHHbIX.




MOZENMPOBaHUS yucne Ha 0Oase

NakeToB

NPUKNagHbIX

nporpamMmm 3HaTb MaTemaTMyeckuin annapat, Heobxooumblii
ANs aHanmM3a QaHHbIX.

MK-2.2
YMeTb ncnonb3oBaTb METOAbI MaTeEMaTUYECKOro

CnocobeH M KOMMNbLIOTEPHONO  MOAENUPOBaHUS  Npwu

Mcnonb3oBaTb peleHnn 3agav.

COBPEMEHHbIE

MNK2.2 MeTo bl Bnagetb meTtogamMm  MaTtemMaTU4eckoro u

MaTeMaTUYeCKoOro | KOMMbIOTEPHOIO MOAENMPOBAHUS.
N KOMMbIOTEPHOIO
MOAEenupoBaHus
npu peLleHnm
TEOPETUYECKUX U
npuKnagHbIx
3agay

12. O6bem gucuMNnHBbI B 3a4eTHbIX eanHuLax/yac. (s coomsemcmsuu ¢ y4ebHbim nnaqom) 41144

Popma NpoMeXYTOHYHON aTTeCTaLMUU(3avem/sk3ameH) IK3aMeEH

13. TpyaoemMkocTb No BMAam y4yebHon paboTbl

TpygoemMkocTb
Bcero Mo cemecTtpam
Bug yuebHon pabotbl
cemecTp
KoHTakTHasa pabota
nexkumu
B TOM ymcne: npakTuyeckme
nabopaTtopHble 0 0
CamocTosaTensHas paborta
B TOM 4ucre: KypcoBas paborta (NpoeKT)
dopma NpomMeXyTO4YHON aTTecTaumm
9K3aMeH)
Utoro:
13.1. CopepxaHue AUCLUUNIIUHbBI
n/n Peannsauus
HaunmeHoBaHue pasgena CopepxaHve pa3gena AVUCLUMINHBI C
AVCLUNIWHBI AVCLMNIWHBI MOMOLLbIO OH-NaMH
Kypca, QYMK
1. lekuum
11 OcHoBbl fA3blka BasoBble KOHCTPYKUMU si3blKa Kypc:
nporpammunpoBaHusa Python | Python AHanuns gaHHbIX Ha A3bike Python
1.2 NnHeiHasn napHas OueHvBaHvie napameTpoBs | (edu.vsu.ru)
perpeccus MOAENU nNapHOW  FIMHENHOWN




perpeccuum. MeTog
HaUMEHbLLUNX KBagpaToB.
HOwnarpamma paccesiHus.
Tabnuua ONCNEPCUOHHOIO
aHanusa. AHanu3 KayectBa
Moaenw. ToyeyHbin "

NHTEpBalibH bIl NPOrHoa3.

1.3

HenuHenHas perpeccus

OueHunBaHne napameTpoB
MoJenn HeNMMHEeNHon
perpeccuun. Tabnuua
ONCMNEPCUOHHOIo aHanmaa.
AHanuna kayecTBa MoaenNM.

1.4

MHoxecTBeHHasa perpeccus

OueHunBaHne napamMmeTpoB
Moaenmu MHOXXECTBEHHOMN
perpeccum. YpaBHeHue
MHOXECTBEHHOW perpeccun B
HaTypanbHOM "
CTaHAapTU3NPOBaHHOM
MacLuTabax. Tabnuua
ANCNEPCUOHHOIO aHanusa.
AHanua kayectsa MoAenu.
Mogenb Kob6a-Llyrnaca.

15

MogenupoBsaHve
BPEMEHHbIX PSA0B

ABTOKOpPpPENALNS ypOBHEN
BPEMEHHOro psaa.
AnauTtmneHas "
MyNbTUNNKATMBHAsE MOAEnw.
CrnaxuaHue BPEMEHHOro
psga.

2. [lpakmu4eckue 3aHsaMusi

21

OcHoBbI SA3blka
nporpaMmmunpoBaHust Python

lMepemeHHble, hyHKLUN,
MaccuBbl, YCIIOBUS U LIMKIbI,
Kracchl 1 0OBbEeKTI

2.2

JInHenHasa napHasa
perpeccusi

OueHunBaHue
MOAENW  napHoun
perpeccuu.
paccesiHus.
ANCNEPCUOHHOIO
AHanna  kKadvecTtBa
Peluenne
NPOrHO3MpPOBaHUS.

napameTpoB
NUHENHON
Owarpamma
Tabnuuya
aHanusa.
Moaenu.
3agay

2.3

HenuHelHas perpeccus

OueHnBaHne napameTpoB
MOAENN HENMMHENHON
perpeccuun. Tabnuua
OUCMNEPCUOHHOIo aHanusa.
AHanu3 ka4yecTsa Mogenu.
PelueHne 3apav
NPOrHO3NpPOBaHUS.

2.4

MHoxecTBeHHasa perpeccus

OueHnBaHune
Moaenmu
perpeccuu.
ANCNEPCUOHHOIO
AHanu3  KadecTBa
Peluenne
NPOrHO3MpoBaHMs.

napameTpoB
MHOXXECTBEHHOMN
Tabnuua
aHanuaa.
MoJenu.
3apav

2.5

MogenupoBaHue
BPEMEHHbIX PSLO0B

Pabota c Tabnuuamu B Python.
MopgenunpoBaHve TpeHO0BON
COCTaBIsoLLEN.
MopgenupoBaHue
nepuoanyeCcKom KOMMOHEHTHI.

Kypc:
AHanua gaHHbIX Ha a3blke Python
(edu.vsu.ru)




13.2. Tembl (pa3aenbl) AUCUMNIUHBI U BUAbI 3aHATUN

Ne HaumeroBarie Temb! CamocTtoATensHas| KoHTponb

n/n | (pasgena) avcumnnuuel | Nekummn | Mpaktuueckune | NaGopaTopHbie | pa6ota P Bcero
OcHoBbI a3blka

1 | nporpammupoBaHus 6 3 10 4 23
Python

5 JInHerHasa napHas 7 3 12 8 30
perpeccusi

3 | HennHenHaga perpeccusa 7 3 12 8 30
MHoxecTBeHHas

5 MopenupoBaHue 7 4 12 8 31
BPEMEHHbIX PAAO0B
Utoro: 34 16 58 36 144

14. MeToan4yeckue ykasaHmMAa Ans ody4aroWmMXca No 0OCBOEHUIO AUCLUMNIIUHDI
(pexkomeHOayuu oby4arouuMcsi Mo 0C80EHUI0 QUCYUNIIUHBI: yKasaHue Hauboriee CrioxHbix pasdesios, paboma ¢
KOHCriekmamu fieKkyudi, npe3eHmauyuoHHbIM Mamepuariom, pekomeHOayuu no 8biNOSTHEHUO Kypcogol pabomel, o
opezaHu3ayuu camocmosimesibHol pabomsi no ducyurnauHe u op)

Ins obecneyeHnss cuctemMaTtuyeckon n perynsipHo paboTbl MO U3YYEHWO AUCLUMUMNMWHBI U
YCMELWHOoro MNpoXOXAEHUS aTTecTauui CTydeHTaM peKoMeHOyeTCsi  NpuaepXuMBaTbCs
crneaytoLero nopsiaka obyyveHus:

CamocToaTenbHO onpegenute obbemM BpeMeHW, Heobxogumoro Ans NpopaboTKM Kaxxaow
TEMbI.

PerynsipHo m3yyaTb Kaxayt TemMy AUCUMNIMHBbI Kak MO KOHCMeKTam nekuun, Tak u o
peKoMeHO0BaHHOW NuTepaType, UCMNOMb3ysa pasnuyHblie opMbl MHAMBUAYANbHON paboThl.
CornacoBbiBaTb C npenogasatenem Buabl paboTbl MO U3y4EeHUHO AUCLUMUMNIUHGI.

Mo 3aBeplUeHMM OTAENbHbLIX TEM MepedaBaTb BbIMOMHEHHbIE pPabOoTbl (JOMaLUHWE 3ag4aHus)
npenogaeaTento.

Mpy ycnewHoM MPOXOXOEHUN PYOEXHbIX KOHTPOMbHbLIX WCMbITAHUA CTYOEHT MOXeT
npeTeHaoBaTb Ha COKpalleHWe MnporpaMmbl MPOMEXYTOYHOM (MTOroBOKM) aTTecTauumn no
AVCUUMNINHE.

MeToauyeckune ykasaHus 4ns oGy4arowmxcs NpyM camocTosiTeNbHON paboTe.

CamocTosiTenbHas paboTta obGy4alroLmnXcss HanpaBneHa Ha CaMOCTOATENIbHOE OCBOEHME BCEX
TEM M BOMPOCOB Yy4eOHOM AUCLMMNMHBI, NPeayCMOTPEHHbIX nporpammMmon. CamoctosiTenbHas
paboTa siBnsieTca 00si3aTenbHbIM BUOOM LEATENbHOCTU AN Kaxagoro obyyatollerocs, ee
o6bem no yyebHoMy Kypcy onpeaensietca ydebHbiM nnaHom. [pu camocTosTenbHon paboTe
obyvamwnncs B3anMOLEeNCTBYET C pPEeKOMEHOOBaHHbIMW MaTepuanaMmy npy MUHUMAarbHOM
yyacTuum npenogasartens.

CamocTosaTenbHas paboTta ¢ y4yebHukamu, ydebHbIMM nocobusiMn, Hay4yHOW, CNpPaBOYHOW U
nonyrnsipHOM nuTepaTypou, MmaTepuanamMmm nepmogndeckmux ngaHum n pecypcamm cetu Internet
aBnseTca Hanbonee 3PAEKTMBHbIM METOAOM MOMyYEeHUs 3HaHWW, MO3BOMSET 3HAYUTENBHO
aKTUBU3MPOBaTb MPOLIECC OBMageHust uHdopmauuen, cnocobctyeTr 6Gonee rnybokomy




YCBOEHUIO UM3y4yaemoro marepuana, opmupyeT Yy obydalowmuxca 3anHTepecoBaHHOe
OTHOLLIEHME K KOHKpEeTHOM npobneme.

Bonpocebl, KOTopble Bbi3blIBAOT y 0OyYaloWMXCs 3aTPyAHEHUST NPU NOATOTOBKE, AOIMKHbI ObiTb
3apaHee copMynuMpoBaHbl W 03BYyYEeHbl BO BpeMsl 3aHATMW B ayguTopum Ans
AONONHUTENBHOIO pa3bsiCHEHUSI NpenogaBaTenem.

Ana ycnewHoro wn nNogoTBOPHOro obecnevyeHnss WUTOrOB CaMOCTOATENbHOW paboTbl
paspaboTaHbl y4eBHO-METOONYECKME YyKa3aHUS K CaMOCTOSTENbHOM paboTe CTyaeHTOB Hapg
pasnUYHbIMK pasgenamu AUCUUNINHGI.

Buaobl camocTtosTenbHonM paboTbl: KOHCMEKTUPOBAHWE Y4eOHOM W HayyHOW nuTepaTtypbl;
npopaboTka y4ebHoro maTtepuana (No KOHcrnekTam fnekuun, y4ebHom 1 Hay4yHou nutepaTtype);
paboTa B aneKTpOHHOM BnbnmoTteyHon cucteme; pabota ¢ MHPOPMALMOHHBIMU CPABOYHBIMU
CUCTEMaMM, BbINOSTHEHNE AOMALLUHMX 3a4aHun (MPaKTUYECKUX N TEOPETUYECKNX); BbINOMHEHWE
KOHTPOSbHbIX paboT; MOAroToBKa K MpakTU4eCKMM 3aHATMsM; paboTta c Bonpocamu Ans
CaMOmnpOBEPKN.

Bce 3apaHusa, BbINONHAEMble CTyAeHTaMM CaMOCTOATENbHO, MNoAnexaTt nocneayroLlen
npoBepke npenogaBaTtenem.

15. lNepeyeHb OCHOBHOM WU [OOMNOSIHUTENLHOW NUTEpPaTypbl, PECYPCOB WHTEpPHET,

HeobOXoaUMbIX O OCBOEHUSA ANCUMUNIINHBI (Criucok numepamypbl 0GhoPMISIEMCs 8 COOM8emcmeuu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuw,asi CK803Hasi Hymepauyus 0518 ecex 8ud08 UCMOYHUKOS)

a) OCHOBHas nurtepartypa:

Ne n/n NcToyHmK
Kapraes ®@. C. Dxonomerpuka : yaebnoe nocodue / ®.C. Kapraes, E.H. Jlykarn ;

1 Mock. roc. yH-T uMm. M. B. JlomoHnocoBa, JkoH. ¢ak. — Mocksa : [IpocnekT, 2016 .—
116, [2] c.

5 Tuxomupos H. I1. Dxonomerpuka : YueOHuk a5 ctyn. By3oB / H.II. Tuxomupos, E.1O.
Jopoxwuna ; Poc. skoH. akan. um. I'.B. Ilnexanosa .— M. : Ok3amen, 2003 .— 510 c.

3 Opnos A. . DxoHoMeTpuKa : yueOHUK Juist By30B / AWM. Opnos .— U3xa. 2-e, nepepald.
u gomn. — M. : Dk3amen, 2003 .— 575 c.

4 Konemaes B.A. DxoHoMmeTpuKka : yueOHUK JUIst cTyA. By30B / B.A. Konemaes ; I'oc. yH-T
ynp. — M. : Uadpa-M, 2004 .— 160 c.
®nax, [1. MammnaHoe o6yuenue. Hayka v HCKyCCTBO MMOCTPOEHUS aJlfOPUTMOB,

5 KOTOpbIE U3BJIEKAIOT 3HAHUA U3 JAHHBIX [ DIeKTpoHHbIH pecypc] / I1. Pmax. —

OnektpoH. gaH. — Mocksa : JIMK Ilpecc, 2015. — 400 c. — Pexxum nocryma:
https://e.lanbook.com/book/69955

0) pononHuTenbHasa nuTeparypa:

Ne n/n NcTouHMK
6 CanoBuukoBa H.A. AHanu3 BpeMeHHBIX psA0B U nnporaozupoBanue/ H.A. CanoBHHKOBA,
' P.A. lImoiinosa. — M.: MOCH, 2007.
DKOHOMETpHUKA: KOMITBIOTEPHBIH MPakTUKYM : yueOHoe nmocodue / A.I'. Byxoser, JLA.
2 [Mumkunaa, O.C. Boumesa ; mox pea. A.I'. byxosua .— Boponex : M3naTenscko-
' nonurpaduueckuii nentp "Hayunas kaura", 2019 .— 191 c. : un., Tabna. — bubnuorp.: c.
191
3 I'panGepr [I. Cratuctuueckoe MojenupoBanue u nporsosuposanue/ /1. I'pandepr. — M. :
’ dunaHCH U cTatucThka, 1990.
9 ITnac JIx. Bangep Python juist c10kHBIX 3a7a4: HayKa O JaHHBIX U MAlIMHHOE 00y4eHue.
' —CII6.: ITutep, 2018. — 576 ¢



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5216&TERM=%D0%9A%D0%B0%D1%80%D1%82%D0%B0%D0%B5%D0%B2,%20%D0%A4%D0%B8%D0%BB%D0%B8%D0%BF%D0%BF%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5236&TERM=%D0%A2%D0%B8%D1%85%D0%BE%D0%BC%D0%B8%D1%80%D0%BE%D0%B2,%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5236&TERM=%D0%9E%D1%80%D0%BB%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5236&TERM=%D0%9A%D0%BE%D0%BB%D0%B5%D0%BC%D0%B0%D0%B5%D0%B2,%20%D0%92.%D0%90.%5B1,1004,4,101%5D&LANG=rus

B)MH(OpMaLMOHHbIE AaNEeKTPOHHO-06pa3oBaTenbHbIe pecypchl (oduumanbHble pecypcbl MHTEPHeT)™:
Ne n/n Pecypc

10 DnexTpoHHbIN Katanor Hayunoit 6ubaroTexn BopoHexxckoro rocy1apcTBeHHOTO
' yuausepcureta. — (http // www.lib.vsu.ru/)

*

BHauvane ykasbiBawotca OBC, ¢ koTtopbiMM wumeroTcss gorosopa y BIY, 3ateM OTKpbITble 3MEKTPOHHO-
obpasoBaTtenbHble pecypchbl, oHNamH kypcbl, OYMK.

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecnevyeHUs AnNsi CaMOCTOATENIbHOW paboTbl
(y4ebHo-Memoduyeckue pekoMmeHdayuu, rocobus, 3adaqyHuku, Memodou4dyecKue yKa3aHusi MO 8bIMOSTHEHUIO
npakmu4eckux (KOHMpPosibHbIX) pabom u 0p.)

Ne n/n NcTouHnk

Bynrakosa, 1. H. Dxonomerpuka [DneKTpoHHBIH pecypc] : 1a00paTOpHBII MPAKTHKYM :
1 y4eOHO-METOIMYECKOe MocoOue : I CTYeHTOB 3-r0 Kypca Hanpasienus 38.03.05 -
busnec-undopmaruka / . H. Bynrakosa ; Boponex. roc. yH-T .— DJIEKTpOH.
TEKCTOBbIC JJaH. — Boponex : M3natensckuit qjom BI'Y, 2021 .

baxtuna, JK. 1. BBenenue B skoHOMeTpUKY : yaeOHOe mocobue / XK. . baxtuna, M. b.
2 3BepeBa .— Boponex : M3narensckuii nom BI'Y, 2021 .— 122 c.

17. OO6pasoBaTtefibHble TEXHONOrMKU, MUCNOSib3yeMble TMpu peanusaumm y4ebHoM
OUCLUMNNUHBbI, BKMOYasA [AUCTaAHUMOHHble obpa3oBaTenbHble TexHonorum (OOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

AuncumnnmHa MoXeT peann3oBbIBaTbCA C MPUMEHEHMEM ANCTAHUNOHHbBIX 06pa3oBaTenbHbIX
TEXHOSI0rMM, Hanpumep, Ha nnaTopme «ANEKTPOHHbIN yHUBepcuteT BI'Y» (Kypc AHanus
AaHHbIX Ha a3blke Python (edu.vsu.ru)).

MepeyeHb Heobxoammoro nporpammHoro obecneyeHus: Mozilla Firefox (Mozilla Public License
(MPL), 6ecnnatHoe n/unu ceoboaHoe MO, nuueHsns: https://www.mozilla.org/en-US/MPL/)

18. MaTepnanbHoO-TeXHU4YECKoe obecneyeHne AUCLUUNIINHDI:

KoMnbloTepHbIV Knacc: cneumann3npoBaHHas Mebernb, MapkepHas 4ocka, NepCcoHarbHble
KOMMNbIOTEPSDI

Mozilla Firefox (Mozilla Public License (MPL), 6ecnnatHoe u/vunun ceoboagHoe MO, nuueHsns:
https://www.mozilla.org/en-US/MPL/)

19. OueHo4HbIe cpeacTBa AN NPOBeAEeHUA TEKYLen U NPOMEXYTOYHOM aTTecTalum

MopsiAoK OLEeHKN OCBOEHMS 0ByYatoLmmmcs y4eGHOro matepuana onpegaensieTcs
coAepxaHMeM crieayLwmx pa3aenos AUCLUUNIIUHBIL

No HavnmeHoBaHue KoMmneTeH WHamnkaTtop(bl)
0 /_n pasgena aucumninHbI uvs(i) JOCTMKEHWS OueHo4Hble cpeacTBa
(mogyns) KOMNeTeHumu
OcHoBbI A3blka MpomexyToyHas aTTecTauus — SK3aMeH,
1 | nporpammupoBaHus MK-1, MK-2 Nk-1.2, Nni-2.1, KoHTponbHas paborTa, KOHTPONbHO-
Python nk-2.2. n3MepuTenbHble MaTepuansl K 3k3ameHy
y MpomexyToyHasi aTTecTauusi — 3SK3aMeH,
2 J;em:'peewcllii napras MK-1, NK-2 HE;% MK-2.1, KoHTponbHas paboTa, KOHTPOINbHO-
< n3MepuTenbHble MaTepuansl K 3k3ameHy
MpomexyToyHasi aTTecTauus — 3SK3aMeH,
3 | HenuHeiinas perpeccust | MK-1, MK-2 MK-1.2, MK-2.1, KoHTponbHas paboTa, KOHTPONbHO-
MK-2.2. n3MepuTenbHble MaTepuansl K 3k3ameHy



http://www.lib.vsu.ru/%29
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5216&TERM=%D0%91%D1%83%D0%BB%D0%B3%D0%B0%D0%BA%D0%BE%D0%B2%D0%B0,%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5300&TERM=%D0%91%D0%B0%D1%85%D1%82%D0%B8%D0%BD%D0%B0,%20%D0%96%D0%B0%D0%BD%D0%BD%D0%B0%20%D0%98%D0%B3%D0%BE%D1%80%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://www.mozilla.org/en-US/MPL/
https://www.mozilla.org/en-US/MPL/

MpomexyToyHas aTTecTauusi — 9K3aMeH,
4 MHoxecTBeHHas MK-1, MK-2 MK-1.2, NK-2.1, KoHTponbHas pa6oTa, KOHTPOIbHO-
perpeccus MK-2.2. ame
puTenbHble MaTepuarbl K 9k3aMeHy
MogaenupoBaHue K-1.2. MK-2.1 MpomexyToyHas aTTecTauusi — 9K3aMeH,
5 | BPEMEHHbIX psiAoB MK-1, MNK-2 I'IK-2.2’ ““= | KoHTporbHast paboTa, KOHTPOJbHO-
e n3MepuTenbHble MaTepuarbl K 9K3aMeHy

MpomexyTouHas aTTectaums

[MepeyeHb BOMPOCOB K 3K3aMEHY.
dopma KOHTPOIS - 9K3aMeH

20. TunoBble OLEHOYHbIe cpeAcTBa M MeToAUYECKMe MaTepuanbl, onpegensiowme
npoueaypbl OLleHNBaHUA

20.1 TeKywWwMn KOHTPOISb YCNEeBaeMoCTHn

KoHTponb ycneBaemocTu No AUCUUNIIMHE OCYLLECTBNAETCS C MOMOLLbIO CreayoLWmX OLEHOYHbIX
CpeacTB: KOHTpOsibHasa paboTa.

IIpuMepHBIA KOMILIEKT 3aaHUI J1J KOHTPOJbHBIX PadoT
KonTpoabnas padora
Bapuanm 1

Saganue 1.

N3yyaeTcs 3aBUCMMOCTb KOnmyecTBa 60nbHbIX Y (ThIC. Yer.) OT KOHLEHTPaLun yrapHoro rasa X

(Mr/ky6. m). SMNMpUYeckue gaHHble NpeacTaBneHsbl B Tabnuue:

Ne 1 2 3 4 5 6 7
y 19 20 32 34 51 56 78
X 2 2,5 2,9 3,2 3,6 3,9 4,2

1) lNocTponTb ypaBHEHNE KBAAPATUYHOW PErPECCUN.
2) lNpoBepuTb KAa4eCTBO MNOCTPOEHHOM MOAENM MO Kputeputo duwepa n KoaPULUMEHTY

getepMnHauunn.

3apanue 2.
N3BecTHa 3aBUCUMOCTh 00beMa MpoAax Y (ThIC. TOJUIAPOB) OT MAPKETUHIOBBIX PACX0JI0B
X (ThIC. OJIIapoB) MO 12 Mara3uHaMm B BUJIE€ YPABHEHUS TUHEUHOW PErPECCUU:
y=10,6+0,6-x.
CpenHekBaIpaTUYECKUE OTKIIOHEHHSI MEPEMEHHBIX X U Y COOTBETCTBEHHO PABHBI

o =41, o,=34,

1) Onpenenuth kK03(pPHUIMEHT KOPPEIALUU U OLICHUTh €T0 3HAYUMOCTb.

2) OI1IeHUTDh Ka4eCTBO PErpeccuu 1mo kodhOUIMEHTY JeTepMUHALINN.



3) [MocTponTh TaOIMIy TUCTICPCHOHHOTO aHAIHM3a W OICHHUTH KA4eCTBO PETrPECCHU
no kpureputo duinepa.

4) OueHnTh 3HAYUMOCTh KO3 duimeHTa perpeccuu b mo kputepuio CThIOACHTA.

=y
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Bapuanm 2

Saganue 1.

N3yyaeTcs 3aBUCMMOCTb Konm4yecTBa 6onbHbIX Y (ThIC. Yer.) OT KOHLEHTPaLun yrapHoro rasa X

(Mr/ky6. m). AMnupuryeckme aaHHble NpeacTaBneHbl B Tabnumue:

Ne 1 2 3 4 5 6 7
y 19 20 32 34 51 56 78
X 2 2,5 2,9 3,2 3,6 3,9 4,2

1)MocTponTb ypaBHEHME SKCMIOHEHUMAaNbHON perpeccum.

2)[MpoBepnTb KaYeCTBO MOCTPOEHHOW MoAenn Mo Kputepuio Puiepa n KoahPUUMeHTy

AeTepMUHaLNN.

3apaHue 2.

N3BecTHa 3aBUCUMOCTh 00bEMa MPOU3BOACTBA Y (ThIC. €11.) OT yucia padbounx X (4ei.) mo

15 npeanpusTusM B BHJIC YPAaBHCHUS KBAIPATUIHON pErpecCru:
y =30-0,4x+0,04x?
Jlonst ocTaTouHOM TUCTIEPCUU B TTOTHOM aucnepcuu paBHa 20%.

1) Onpenenuts HHAEKC KOPPETSILIHH.
2) OLEeHHTh KAUYeCTBO PETPECCHH TI0 KOI(PPHUIIMEHTY J€TEPMHUHALINH.
3) IIpoBepUTh 3HAUUMOCTH U aJ€KBATHOCTh PEFPECCHH 110 KpUTepuio duiiepa.

4) Haiiti »1aCTHYHOCTH, €CIM B CPEIHEM HaA MPEANPUATUSAX YHCIO pabodmx



coctaBut 30 yesroBEK.

CoctaButenb M.B. 3BepeBa

(noanuck)

TeKkywmnn KOHTPOSb NpeacTaBnsieT cobon nNpoBeEpPKYy YCBOEHUS ydebHOro matepuana
TeopeTNYEeCKOro 1 NPakTU4YeCKoro Xxapakrepa, peryrsipHoO OCyLLECTBSEMYIO Ha 3aHATUSIX.

K OCHOBHbIM (hopmMaM TeKyLlero KOHTPOMNA MOXHO OTHECTM YCTHbIA ONpOC, NPOBEPKY
AOMaLLHWX 3afaHWUIA, KOHTPOSbHbIE PaboThl.

3agaHve Onsa Tekywero KOHTPOns U NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumm OOSDKHbI
ObITb HanpaBneHbl Ha ouyeHusaHue:

1. YPOBHSI OCBOEHUSI TEOPETMYECKMX W MNPAKTUYECKMX MOHATUN, Hay4YHbIX OCHOB
npodeccuoHanbHON AeATENbHOCTY;

2. cTeneHn TroTOBHOCTU oby4varolleroca MpUMEHSATb TeopeTuyeckue u npakTuyeckue
3HaHUS U MpPOecCMOHanNbHO 3HaA4YMMY WHGOPMaUuo, CHOPMUPOBAHHOCTU KOTHUTUBHBLIX
YMEHUMN.

3. NpnoBpeTEeHHbIX YMEHUN, MPOMECCUOHANbHO 3HaYUMbIX ANA NPodEeCcCUoHanbHOM
AEeATENbHOCTMW.

TekywWwMn KOHTpONb MpedHa3HadYeH AN NPOBEPKM Xo4a U KayecTBa POPMUPOBAHUSA
KOMMNeTeHUMA, CTUMYyNMpoBaHus YydyebHon paboTbl obyvyaeMbix W COBEPLUEHCTBOBAHUS
MeTOAUKN OCBOEHNSA HOBbLIX 3HaHUN. OH obecneynBaeTcsl NpoBeAEeHMEM KOHTPOSbHbIX 3a4aHni
N AOMaLUHMX paboT, NPOBEPKOWN KOHCMEKTOB NEKUNA, NEPUOANYECKMM ONPOCOM CryLLaTenen Ha
3aHATUSX.

®dopMbl, METOABI M NEPUOAUYHOCTD TEKYLLETO KOHTPOMS onpeaenseT npenogasaTerib.

Mpn Tekywem KOHTpore YpOBEHb OCBOEHUS Y4ebHOW OUCUMMAMHBI W CTEMNEHb
ChOPMMPOBAHHOCTM KOMMNETEHLNN ONPEeAENSATCA OLLEHKaMN «3a4TEHO» N «HE3AYTEHOY.

OnucaHue TeXxHONOrMM NpoBeAeHUA

TecTupoBaHue 1 KOHTPOIbHbIE PaboTbl NPOBOAATCS NMUCbMEHHO.
TpeGoBaHue K BbINONTHEHUIO 3a8aHNN

KoHmponsHas paboma

3a KOHTpOnbHY0 paboTy CTaBMTCS OLEHKa «3a4yTeHO», B clyyae, ecrnv oby4daroLmics
BbIMOSTHUI:

- MNpaBWbHO B NONIHOM 06beMe BCe 3afaHnst KOHTPOSIbHOM paboThbl, Nokasan OTNINYHbIe
BMageHnsl HaBblkaMy MNPUMEHEHUSI MOMYYEHHbIX 3HAHUM U YMEHUN MpU  peLleHun
npodheccroHarnbHbIX 3a4ay B pamMmkax YCBOEHHOrO MaTepuana;

- obyvarowuiics BbIMNOMHW BCE 3afdaHusi C HeBONMbLUMMW HETOYHOCTSMU W MoKasarn
XOpoLlne BnageHusi HaBblkaMW MPUMEHEHUSI MOSyYEHHbIX 3HAHWA WU YMEHWI MpU peLleHun
npodeccroHarnbHbIX 3a4ay B paMkax YCBOEHHOrO MaTepuana;

- 0OyYaloLLMIA BLINOMHWM MOMOBUHY U3 NPEANOXEHHbIX 3a4aHuin NPaBUIbHO, OCTarnbHbIe
C CyLLEeCTBEHHbIMW HETOYHOCTAMW W rokasan YyAOBNETBOPUTENbHOE BriafeHue HaBblkamu
MOMYYEHHbIX 3HAHWUIA M YMEHUI NPU peLLeHnn NpodeccnoHanbHbIX 3a4ayY B pamKkax YCBOEHHOMO
maTepuana.

B ocTanbHbIX crnyyasx obyyaroLemMycsi CTaBUTCS 3@ KOHTPOSbHYO paboTy «He 3a4TEHOY.




20.2 NMpomexyToyHana aTrecTauus

NMpomexyToyHasa aTtrecTtauusi npegHasHadeHa AnNa onpeerieHusi YpoBHS OCBOEHUS
BCcero obbema yyebHon gmcumnnuHel. NpomMexyToyHas aTTectaumsa no gucumnnunHe «Metoabl
onTUMmM3aumim» NPoBOANTCA B popMe 3K3aMeHa.

I'IepetleHb BOMPOCOB K 3K3aMeHYy:

1. OCHOBHbIE BbIBOPOYHbIE YNCIIOBbIE XapakTEPUCTUKN.

2. MeToq HaMMeHbLUNX KBaOpaTOB.

. MNMapHas nuHenHas perpeccusi. OueHuMBaHME napamMeTpoB Mogenu. Tabnuua
ANCNEepCUOHHOro aHanuaa.

. OueHka kavecTBa MOAeNU NapHOW NIMHENHOW perpeccun.

MapHas HennHenHas perpeccuda. OueHnBaHne napamMeTpoB MogENEN.

. OueHka kadyecTBa Mogenu napHoOM HENMHENHOW perpeccum

. MHOXecTBeHHasa perpeccusi. OueHuBaHME napamMeTpoB MOAENN MHOXECTBEHHOM
NMHENHOWN perpeccun.

8. MHOXeCTBEHHbIN  KO3I(hUUMEHT  KOppensuun 1 geTepmuHauuun. YacTtHble

KOa(hpULMEHTLI Koppenaumn.
9. MeTop cTaHAAPTU3NPOBaHHbLIX KOI(PPULMEHTOB B MOAESNIM MHOXECTBEHHOMN
perpeccum

10. AHann3 kayecTBa MOAENN MHOXECTBEHHOWN perpeccum

11. Mogenb Kob6a-Ayrnaca

12. PaboTa c Tabnuuamu B Python

13. Mogenu BpeMeHHbIX PSaoB

14. AsToKOppenauuns ypoBHen BpemeHHoro psiga. Metog ®octepa — CrioapTa

15. Buabl TpeHaoB

16. CrnaxunBaHne BPEMEHHOIO psaaa.

17. MogenupoBaHue Ce30HHOW KOMMNOHEHTbI B aJANTUBHOM MoAenn.

18. MogenupoBaHue CE30HHON KOMMOHEHTbLI B MybTUNMANKATUBHOW MOAENMN.

w

lMpomexyToyHaa aTTecTaums, Kak npaBuIio, OCYLLECTBMISIETCA B KOHUE cemecTtpa U
3aBeplUaeT usydeHve AMCUMNUHBL. [pomMexyToyHasa aTTectaumsi nomoraeT oueHuTb Bonee
KPYMNHblE COBOKYMHOCTU 3HAHUM N YMEHWUMW, B HEKOTOPbIX Criydasix — faxe (opMmpoBaHue
onpefeneHHblx nNpodeccuoHanbHbIX KOMMETEeHUMN. Ha 3k3aMeHe oueHMBaeTCsl YPOBEHb
OCBOEHNA y4ebHON ANCUMMINHBI N cTeneHb COOPMUPOBAHHOCTU KOMMETEHUUN ONpeaensoTcs
OLEHKaMM «OTIIMYHOY», «XOPOLLOY», «YAOBMNETBOPUTESNBHO», «HEYAOBNETBOPUTEIbHOY.

OnucaHne TexHonormu npoBeneHus

Ha oak3ameHe CTYOEHT BbITArMBaeT owvner, KOTOprVI coaepXuTt oavH TeopeTquCKmﬁ
BOnpocC n oanH I'IpaKTVI'-IeCKI/IIZ. Bce BOMpoCbLI 1 3aga4un, BxogdLlimne B OuneTbl, OXBaTbIBAKOT BECb
mMaTtepuman, M3yqaeMb||71 3a BeCb CEMECTP.

IIpyuMepHBIA KOMILIEKT OMJIETOB JJI51 IK3aMEHAa
KoHTponbHO-n3meputenbHbin matepunan Ne 1

1. MHOXk€eCTBEHHAS! PErPECCU.



2. Tlo 20 HabmroaeHUsIM MOTy4YeHa MaTpHIla MapHbIX KO3()PHUIMEHTOB KOPPEIILUn

3aBUCHUMOCTHU q)aKTOpOB X1 1 X2 OT OTKJIMKA Y.

[Tepemennbie y X1 X5
y 1,0 - -
X1 0,78 1,0 -
X2 0,86 -0,96 1,0

1)ITocTpouTh ypaBHEHHE PETPECCUH B CTAHIAPTU3UPOBAHHOM BUJIE.
2)OnpenenuTs K03(pPUIMEHT KOppesiiuu (CKOPPEKTUPOBAHHBIN U

HECKOPPEKTUPOBAHHBIN).
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KOHTpOsbHO-n3MepuTenbHbin matepuan Ne 2

1. BpemenHol psia. Mozenb aBTOpETPECCHH.
2. metotcst nanubie 006 ypoBHE 0e3paboTHUIlEI B peruoHe 3a 14 mecsiies.

t 1.2 3 4 5 6|7 |8]|09
Yt 15246 48|53 /55|52 53 54 47

10
4,5

11
4,6

12
4,9

13
4,6

14
4,5

1) [TocTpouTh AMHEHHBIN TPEH BPEMEHHOTO PA/Ia.
2) [TocTpouTh MOJIETH aBTOPETPECCHH TIEPBOTO TOPSIIKA.
3) [lonyunts TPOTHO3 ypoBHS Oe3pabotuilbl B 15-M Mecslie 1o Mojenu

TPEHJ1a U aBTOPETPECCUOHHON MOJIENH.

=y
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KpnTepum BbiCTaBNEHNS1 OLIEHOK:

OueHkmn

Kputepum

OTnuyHo

obyyaloLlmincs  NokasblBaeT  BbICOKMA  WHTENMEeKTyanbHbIi U
O6LLEeKYNbTYPHBIA  ypOBEHb, [NyboKoe U BCECTOPOHHEE 3HaHue
npegmeTa, Ha Bce Bonpocbl Ouneta  gaHbl  NpaBWslbHble
ncyepnbliBaKoLLme OTBETHI, npuBeaeHbl AokasaTernbcTBa
obyyaloLmincss apryMeHTUpoBaHO WM JIOFMYHO M3naraet martepwvarn,
npaBuUibHO pellaeT Bce MpeasioKeHHble MpakTUYeckne 3afaHus;
AONONHUTENbHbIE BONPOCHI HE BbI3bIBAKOT 3aTPyAHEHWIA

XopoLuo

obyvarowmimncs nokasbiBaeT cBow WHTEeneKTyanbHbIN n
OOLEeKyNbTYPHbIN ~ yPOBEHb, TBEPAO 3HaAeT npeamer y4ebHoun
ONCUMNIIMHBI, FIOTMYHO uM3raraeT W3YYeHHbI MaTtepuarn, ymeer
NPUMEHATb TeOopeTUYEeCKNe 3HaHUA [ONs pelleHUs NpakTUYeckux
3afaHus, Ha BONPOCHl BUNETbl NOMyyYeHbl NOSIHbIE N BEpPHble OTBETHI,
npuBeAeHO AOKa3aTeNnbCTBO, HO eCTb Hebomnbline HETOYHOCTM B
hopMynNmMpoBKax WM 3aTpygHEHUS NPU OTBETE Ha AOMOMHUTENbHbIE
BOMPOCHI

y}J,OBJ'IeTBOpI/ITeJ'IbHO

obyvarolnncss nokasbiBaeT CBOW OOLLUEKYNbTYPHbLIN YPOBEHb, B
OCHOBHOM 3HaeT npegmeT yy4yebHOM AUCUMNMWNHBLI, 3HAEeT OCHOBHbIE
onpegeneHns u TepMuHbl, UMeeT onpeerieHHble 3HaHus npeameTa,
npakTu4yeckne 3agaHns peLnTb He MOXET, TaKkKe He MOXeT NpuUBecTU
JoKasaTtenbCcTBa.

HeynosnetBoputensHO

CTENEHb OCBOEHUS  y4ebHOM
COOTBETCTBYET KpUTEPUAM,
«yOO0BNETBOPUTENTBHOY

AavcumnnvHbl  obyyaeMblM  He
npeabABNAeMbIM K OoLleHKe

20.3 ®doHA OUEHOYHbIX cpeacTB C(POPMMPOBAHHOCTM KOMMNETEHUUMW CTYOEeHTOB,
pekoMeHAyeMbI ANA NpoBeAeHUA ANarHoCTUYecKMx padoT

1) 3aKkpbIThlie 3agaHUg (TECTOBbLIE, CPEeaAHUN YPOBEHb CIOXHOCTU):

Saganue 1

W3 renepanbHON COBOKYITHOCTH M3BJI€YEHA BHIOOPKA

X

156

160 164 168 172 176 180

n;

10

14 23 28 12 8 5

Haiitu BBIOOpOYHYIO CPETHIOHO.

A166,48; bB3897;, B6,24; I'39,36; /1168

3aganue 2

W3 renepanbHON COBOKYITHOCTH M3BJIEYEHA BEIOOPKA
X; 156 160 164 168 172 176 180
n; 10 14 23 28 12 8 5

Haiitu BBIOOpOYHYIO TUCTIEPCHIO

A166,48; b6,24; B39,36; I'168; /138,97

3aganue 3

W3 renepanbHON COBOKYITHOCTH M3BJIEYEHA BHIOOPKA




b 156 160 164 168 172 176 180
n; 10 14 23 28 12 8 5
Haiitu BeIOOpOUYHOE CpeiHee KBaApaTUYeCcKOe OTKIOHEHHE.
A 166,48; b 6,24; B 39,36; I 168; /1 38,97
3ananmne 4
W3 renepanabHO COBOKYITHOCTH M3BJIEYEHA BHIOOPKA
X; 156 160 164 168 172 176 180
n; 10 14 23 28 12 8 5

Haiitu mony.

A 166,48; b 6,24; B 39,36; I 168; 1 38,97

3ananue 5

B Ta6J'II/II_[C OTpak€Ha 3aBUCHMOCTb PacXOJ0B Ha IIMTAaHUC Y (TBIC. pY6) OT JIMYHOI'O J0X04a HAacCeJIEHUd X

(TBIC. PYO.).
Ne 1 2 3 4 5 6 7
y 12 14 17 19 20 26 28
X 25 31 35 40 42 51 64

Brinmucate 3HaueHue xy

A 863,86 b 863,95 B 864,88 I 869,93

3aganue 6

Z{aHa Ta6J'II/II_[a 3HaYEHUH TEMIICPATYPbl CMA30YHOTI'0O Macjia 3a/THET0 MOCTa aBTOMOOMIIA Y B 3aBHCUMOCTH

OT TeMITepaTypPhl OKPYKAIOIIETO Bo3ayxa X.

Y|4 8 |12|16|12 |12 12|12 |16 | 4 |12 12|12 | 4 | 8 | 8 | 4
X115 |15|15|15|3 (1535 |15|35| 5 15|35 |25|25|25|25 |25
Y |12 |16 | 8 (12| 8 |24 12|12 |12 |16 |12 |16 |12 |16 | 16 | 20 | 12
X 12555 |25|25|25|65(35|35|35|45 35|45 |35 |15|35|45| 35
Y |16 |12 20|16 |16 |20 |16 |20 |16 |20 |16 |20 | 20 | 20 | 24 | 20

X |45|35|45 |55 |55 |45 |55 |45 |55 |45 |55 55|55 |55|55|55

BbruuciuTh BBIOOPOUHBIH KOAPHHUIMEHT KOPPEISILUN

A0,7663 b.0,7835 B.0,7554 TI'.0,7668




3aganue 7

Jlana Tabnuia 3HaYeHU TeMIepaTypbl CMa304HOTO Macia 3alHEero MOCTa aBTOMOOWIst Y B 3aBHCHMOCTH

OT TEMIEPaTyphl OKPYKAIOLIEro Bo3ayxa X.

4 |8 (12|16 (12|12 12|12 |16 | 4 |12 12|12 | 4 | 8 | 8 | 4

5 |15]15|15|35 (15|35 (15|35 | 5 |15|35|25|25|25|25]| 25

12 116 | 8 |12 | 8 |24 |12 |12 |12 |16 |12 |16 |12 |16 |16 | 20 | 12

25 |55 | 25|25 |25 |65|35|35 (3545|3545 35|15 (35|45 35

16 |12 |20 |16 | 16 | 20 | 16 | 20 | 16 | 20 | 16 | 20 | 20 | 20 | 24 | 20

X| <] X| <| X| <

45|35 |45 |55 | 55|45 |55 |45 |55 |45 |55 |55 |55 |55 |55 |55

OnpenenuTh JOBEPUTEIBHBIN HHTEPBAT KOA((DHUIIMEHTA KOPPEISALNU C HAJIC)KHOCTHIO (JIOBEPUTEIHHBIM
ypoBHeMm) 0,95.
A(0,6524; 0,8897). b (0,6519; 0,8807). B. (0,6519; 0,8897). I'.(0,6522; 0,8807).

3ananue 8

Jlana Tabnuiia 3HaYeHU TeMIIepaTypbl CMAa304HOTO Maciia 3aJJHETO MOCTa aBTOMOOMJIS Y B 3aBUCUMOCTH

OT TEMIEPATypPhl OKPYKAIOLIET0 Bo3ayxa X.

4 |8 1216|1212 12|12 |16 | 4 |12 |12 |12 | 4 | 8 | 8 | 4

5 |15]15|15|35|15|35|15|35 | 5 |15|35|25|25|25|25]| 25

12 116 | 8 |12 | 8 |24 12|12 |12 |16 |12 |16 |12 |16 |16 | 20 | 12

25155252525 |65 (35|35 |35 |45|35|45(35|15|35|45| 35

16 |12 |20 |16 |16 |20 |16 | 20 | 16 | 20 | 16 | 20 | 20 | 20 | 24 | 20

X| <] X| <| X| <

45|35 |45 |55 | 55|45 |55 |45 |55 |45 |55 |55 |55 |55 |55 |55

Belnucars ypaBHeHUE TapHOU JIMHEWHON PErpeccuu
Ay =0,25x+45
by =10,35x+4,5
By =0,25x + 5,5
I'y=0,25x —4,5

3aganne 9
Bri6eperte, kakoit MeTo/1 HauboJee YacTo MPUMEHSETCS JJIs OIICHUBAHHUS TapaMeTPOB MOJIeNel

perpeccuu

I.MCTO,[[ HaNUMCHLBIUINX KBAJIpaTOB



2.Meroa HaMMEHBIINX MOAYJIEH
3.Meton aHTHPOOACTHOTO OIEHUBAHUS
4. MeTo IOTEHIIHATIOB

3aganue 10
OCHOBHOE TOXJECTBO IUCIIEPCHUOHHOTO aHAIM3a 3aKJIF0YaeTCs B TOM, YTO

A. TlonmHas aucriepcusi MpeACTaBIseT co00H cyMMy (DaKTOPHOU M OCTATOYHOU JUCTICPCHUI.

b. [Monnas aucnepcust mpeacTasisieT co00l pa3HOCTh (PaKTOPHOM M OCTATOYHON JUCTIEPCHI.

B. [Monnas aucnepcust mpeacTaBiseT co00i CyMMy KBaapaToB (GaKTOPHOM U OCTATOYHOMN JUCTICPCHA.
I'. KBagpat moaHO#M nucrepcuu mpeacTaBisieT co00i CyMMy KBaapaToB (DaKTOPHON M OCTaTOYHOM
JCTIEPCHIA.

3aganue 11
[To xpuTeputo Ouiepa, runoTe3a 0 HESHAYMMOCTH MOJIEIH PUHUMAETCSI, €CITU

A F >F

aKm maobn

B F

paxm

BF, >4F

axm maobn

maébn

2) OTKpbITblE 3aaHung (TeCToBbIE, MOBbLILWEHHbIV YPOBEHb CNOXHOCTU):

3aganue 1

k
[Tyctp Xx; — BapHaHTHI, N; — 4aCTOTHI, Z N, =N — 00BbEM BBHIOOPKH.
(i=1)
YcTaHoOBHUTE COOTBETCTBUE MEXY (POPMYITOi U BBIOOPOUYHOM YUCIIOBON XapaKTEPUCTUKOM
2. BriOopouHas cpennsis
3. Boibopounas aucnepcus
4. BpibopouHOe cpeHee KBaIpaTHYeCKOe OTKIOHEHNE

A = (—Zi'c:1 xlz n; — (DEB)Z) .

1 _
b _Zi'(=1 xlz N — (xB)z'
1ok —
B - i=1xi2 N — (xB)Z'

1 k
I =) n;x;.
n =1 LV

3ananue 2

W3 renepanbHON COBOKYITHOCTH M3BJI€YEHA BHIOOPKA
X 156 160 164 168 172 176 180
n; 10 14 23 28 12 8 5

HaiiTi ncnipaBieHHy0 BHIOOPOUYHYIO TUCHIEPCHIO, OCTABHUB 2 3HAKa MOCIIE 3aMIToN

3aganme 3
W3 renepanbHON COBOKYITHOCTH M3BJIEYCHA BRIOOPKA



X; 156 160 164 168 172 176 180

n; 10 14 23 28 12 8 5

Haiitn menuany.

3ananmue 4

[Tycth 3a1aHa 3aBUCUMOCTH MEK/y BBIPaOOTKOM MPOIYKIIMH HA OJTHOTO pa0OTHUKA M YIEIHHOTO Beca
pabounx BHICOKOM KBaTU(UKAIUH:

x (10 12 | I5 | 17 | 18 | 19 | 19 | 20 | 20 | 21
Y 6 6 7 7 7 8 8 9 9 10

Brimmcath k03¢ GUIMEHT BO3JIe X B yPAaBHEHUH TTAPHOH JIMHEHHOM perpeccuu Y OT X, OCTaBIIsAs B
kod(duimenTax 4 3HaKa mocye 3ansaTon

3ananue 5

Nmerotcs CJICAYIOIIUEC JAaHHBIC PAa3HbIX CTPAH 00 MHJICKCE PO3HUYHBIX IICH HA NPOAYKTHI IUTAHUA X U
HHIACKCE NPOMBIIIJICHHOTO IPOXU3BOCTBA Y.

x | 100 | 105 | 108 | 113 | 118 | 118 | 110 | 115 | 119 | 118 | 120 | 124 | 129 | 132
y 70 79 85 84 85 85 96 99 100 | 98 99 102 | 105 | 112

B kaxoii creneHu BoieT X B ypaBHEHUE CTEIIEHHOM perpeccun Y ot X? OctaButh 4 3HaKa nocie

3aIATOM.

3ananue 6

HammcaTte OCHOBHBIE ABa MeTOAA 9KOHOMCTPUKHN

3amanme 7
YcTaHOBHTE COOTBETCTBUE MEXKAY BUJIAMU HEJIMHEHHBIX PErpecCui

A crenenHas; b sxcrionennuansuas; B runep6onuueckas; [ oOpaTHas;

J kBanpartuyHasi; E norapudmuueckas.

A 2
L y=a+b x+b, x




3ananue 8

B taGnuiie orpakeHa 3aBUCUMOCTh PacX0J0B Ha MUTAaHKE Y (THIC. py0.) OT TUYHOTO T0X0/1a HACEICHUS X

(TBIC. PYO.).
Ne 1 2 3 4 5 6 7
y 12 14 17 19 20 26 28
X 25 31 35 40 42 51 64

OcTaBuB 2 3HaKa MOCJE 3aIATOH, HAHTH OCTATOYHYIO AUCIIEPCHIO S2

3aganue 9

B Tabnuue orpaxkeHa 3aBUCUMOCTh pacX0/J10B Ha MUTaHUe Y (ThIC. py0.) OT JIMYHOTO 10X0/1a HACEJIEHUs X

(TBIC. PYO.).
Ne 1 2 3 4 5 6 7
y 12 14 17 19 20 26 28
X 25 31 35 40 42 51 64

OcTaBuB 2 3HaKa [OCJIe 3aMAToi, HANTH OLEHKY AUCIepCcUn S2
3aganue 10

B Ta6J'II/II_[e OTpa’XCHa 3aBUCUMOCTH PaCXOJ0OB Ha IIUTaHUE Y (TLIC. pY6) OT JIMYHOT'O A0XO0J1a HACCICHUS X

(TBIC. PYO.).
Ne 1 2 3 4 5 6 7
y 12 14 17 19 20 26 28
X 25 31 35 40 42 51 64
8.

OcTaBuB 4 3HaKa MOCIe 3aMATOol, HAWTH OLEHKY JUCHIEPCHH S
3aganue 11
B Tabnuie orpakeHa 3aBUCUMOCTh pacXo/J10B Ha MUTaHue Y (ThIC. py0.) OT JIMYHOTO JT0X0/1a HACEJIeHUs X

(TBIC. PYO.).

Ne 1 2 3 4 5 6 7




y 12 14 17 19 20 26 28

X 25 31 35 40 42 51 64

Haiitu 3nauenne F—cratuctuku no Mojieinu JIMHEWHON Perpeccuu, OCTaBUB 2 3HAKA MOCIIE 3ansToN
3aganue 12

B Tabnuue orpakeHa 3aBUCUMOCTh pacXo/10B Ha MuTaHue Y (ThIC. py0.) OT JIMYHOTO TOXO0/1a HACEJIEHUs X

(TBIC. PYO.).
Ne 1 2 3 4 5 6 7
y 12 14 17 19 20 26 28
X 25 31 35 40 42 51 64

Haiitu 3nauenue kos¢umpenta koppemsiuuu R, octaBuB 2 3HaKa 1ocie 3amsToi
3aganue 13

VYcTaHOBUTE COOTBETCTBUE MEXKIY MEPOM KauecTBa MOJEIU U €€ XapaKTEPUCTHUKOM.

Kputepuit @uiepa.
Koaddurment xkoppensuun
t-xkputepuii CtprozieHTa

PophPRE

KoaddunmenT nerepmunanuu

A. Xapakrepusyer 00 AUCIIEPCUH (BapUalliK) UCCIETYEMOro Iporecca , 00bACHIEMYIO perpeccueit
(BustHUEM (hakTOpa), B OOIIEH AUCTIEPCUM TTIEPEMEHHOM.

b. Mcnonb3yercs it OLIEHKH 3HAYUMOCTH M aJI€KBaTHOCTH MOJIETIN B LIEJIOM.
B. Hcnonb3yercst 11 OLIEHKHU CTENEHNU TECHOTHI CBA3U MEXY TaHHBIMU

I. I/ICHOJ'H)?»yeTCfI IJI1 OICHKU 3HAYUMOCTH KaXXJI0r'0 ITapaMeTpa HOCTpOCHHOfI MOICIIN.

3aganue 14

VYcTaHOBHTE COOTBETCTBUE MEXK/Y MMOHIATUSMU U OTIPEIEICHUSMHU.
1.HecmenenHas onieHka napamerpa.

2.CocrodrenbHas OLIEHKA MTapaMeTpa.

3.9¢dexTrBHAs OlLIEHKA TapaMeTpa.

A .Matemaruueckoe OXHUJAHUC pABHO OLICHUBACMOMY ITApaMETPy.

b. OI_ICHKa HMECT HAUMCHBIIYIO AUCHCPCHUIO B KJIACCC BCCX HCECMCHICHHBIX OLICHOK, BBIYUCIICHHBIX II0

BBIOOPKAM OJTHOTO U TOTO e 00bEMa 7.



B. Tlpu Bo3pacTannm KoJaudecTBa HAOJIONECHUN OIICHKA CXOIUTCS IO BEPOATHOCTH K OIICHUBAEMOMY

rnapameTpy.
ko3 punmeHT
3ananue 15
B Tabnuiie npeacTaBieHbl pacXxopl Ha MUTaHue Y (THIC. py0.) B 3aBUCHMOCTH OT JIMYHOTO 10X0Aa X (THIC.
pyo.).
Ne 1 2 3 4 5 6 7
y 12 14 17 19 20 26 28
X 25 31 35 40 42 51 64

[TocTpouTh MOIENH JOTapU(PMHUECKON PErPECCHH, BBIITUCAB B OTBET KO3 duimeHT Bo3ie INX ¢ ogHum
3HAKOM I10CJIE 3aIIATOM.

3ananmne 16
B Tabnwuie npeacraBieHbl pacxo/ sl Ha MUTaHue Y (ThIC. py0.) B 3aBUCUMOCTH OT JIMYHOTO JI0XOZa X (THIC.
pyo.).

Ne 1 2 3 4 5 6 7

y 12 14 17 19 20 26 28

X 25 31 35 40 42 51 64

Brimucars GakTopHYO IUCHEPCUIO 110 JIOrapu(PMUIECKOW MOJIETH € 2 3HAKaMU MOCTIe 3alsTON.

3ananmne 17
B Tabnuie npeacTaBieHbl pacxobl Ha MUTaHKe Y (ThIC. py0.) B 3aBUCUMOCTH OT JIMYHOTO 10X0Aa X (ThIC.
pyo.).

Ne 1 2 3 4 5 6 7

y 12 14 17 19 20 26 28

X 25 31 35 40 42 51 64

Brimucarh oCTaTOYHYIO JUCHIEPCHUIO MO JIOTapu(PMUYECKON MOENH ¢ IByMS 3HaKaMH IOCJIE 3aIlATOM.

3aganue 18
B Tabnuie npeacTaBieHbl pacXxobl Ha MUTaHKe Y (ThIC. py0.) B 3aBUCUMOCTH OT JIMYHOTO 10X0Aa X (ThIC.

py0.).

Ne 1 2 3 4 5 6 7




y 12 14 17 19 20 26 28

X 25 31 35 40 42 51 64

Haiitu 3nauenne F—cTatucTiky mo Moaemnu JorapupMHUUECKO perpeccuu, OCTaBUB 2 3HAKa IOCIIe
3arATOU

Kputepum n wkanbl oueHnBaHua 3agaHm ®0OC:

1) 3agaHug 3akpbIToro Tuna (Bbloop 0gHOro BapuaHta oTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET;
o 0 6annoB — yka3aH HEBEPHbLIN OTBET.

2) 3apaHung 3akpbiToro Tmna (MHOXeCTBEHHbIV BbIOOP):

e 2 6anna - ykasaHbl BCe BEpHble OTBEThI;
o 0 6Gannos — yka3saH xoTsl 6bl OANUH HEBEPHbIN OTBET.

3) 3apaHug 3akpbiToro TMna (Ha cCooTBEeTCTBME):

e 2 6anna - Bce COOTBETCTBMS ONpeaeneHbl BEPHO;
o 0 6annoB — xoTs 6bl OAHO COMOCTaBEHNE ONpPeAeNeHO HEBEPHO.

4) 3agaHng OTKPbLITOro Tuna (KOPOTKUM TEKCT):

e 2 6anna — ykasaH BepHbIl OTBET,;
o 0 6annoB — yka3aH HEBEPHbIN OTBET.

5) 3agaHug oTkpbITOro T1na (4mcno):

e 2 6anna — ykasaH BepHbIN OTBET;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.

3apaHua paspgena 20.3 peKOMeHAYHTCA K MCNOMb30BaHUIO NpU NpoBeAeHUn
ANarHoCTUYEeCKUX pPaboT C Lenbio OLEHKM OCTaTOYHbIX pe3yribTaToB OCBOEHUS JaHHOW
ANCLUNIINHBI (3HAHUW, YMEHUI, HaBbIKOB).



