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Spocnasne



1. Ilen ocBOeHNS QUCHMIIIMHBI
Lenpio OCBOEHMSI TUCHMIUIMHBI SBISICTCS YIIIyOJeHHE 3HAHUH B 00JacTH MpPUKIaTHON
CTaTUCTHYECKON paguo(u3uKH.

2. MecTo TUCHUIIMHBI B CTPYKTYpPe MPOrpaMMbl aCIUPAHTYPbI
JlucuuiuinHa SBISICTCS TUCITUTUIMHON 110 BBIOOPY.
JluciummHa co3aaeT He0OX0UMYIO 0a3y i pereHus Tpo(ecCHOHaNbHBIX 3a/1a4.

3. Ill1anupyemMble pe3yJbTAThl 0CBOCHHS AUCHUILINHBI:
[Iponecc n3yuyeHust JUCUUIUIMHBI HANIPaBJeH Ha POPMUPOBAHHUE CIEAYIONINX PE3YIbTATOB.

3name:
— METOJIbl MOJICTMPOBAHUS U ONITUMHU3AIINH;

Ymemn:

— pa3pabaTeiBaTh MOJCIIA PAa3IMYHBIX PAAUOPU3NUYCCKUX IMPOIECCOB U MPOBEPATh UX
aJICKBaTHOCTb Ha MPAKTHKE;

— C TIOMOIIBI0 MaTeMaTHYEeCKUX MOJENe mpuoOperaT H  HUCIOIb30BaTh B
MPAKTHUYECKOU JIeATeTLHOCTH HOBBIC 3HAHMUSI.

Braoemy:
— MaKeTaMy MPHUKJIATHBIX TPOTPaMM JIJIs aHAIIM3a U CHHTE3a MAaTEeMaTHICCKUX MOJICTICH.

4. O0beM, CTPYKTYpa U coJep:KaHHe TUCHUILINHBI
OO01mast Tpy10eMKOCTh TUCIUTUTHHBI COCTaBIsIeT 3 3a4eTHhIe enuHuilel, 108 akam.gacos
JucuumninuHa wu3y4yaeTcss B TEUYEHHE BTOporo cemectpa. @Dopmoil  HUTOroBoi
HpOMe)KYTOqHOﬁ aTTeCTalluy 110 JUCHUIIIIMHE ABJISACTCA 3a4YCT.

Ne Tembl (pa3meJibl) Buasbl y4eOHbIX 3aHATHH DopMBbI TEKYLIET0
n/n AUCHMILIHHBI, o U UX TPYA0€MKOCTh KOHTPOJIA
HX coJep:KaHue 5 (B akajileMH4eCKHX 4acax) ycrneBaeMocTH
S ®dopma
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1. |IInmanmpoBanue 2 2 1 05 | 23 |WuauBumyaibHOE
SKCHEPUMEHTA 3aJaHue
2. |Onrumuzanus Mozenen| 2 2 2 0,5 23 |UHmuBuayanbHOE
MPOILIECCOB 3ajaHue
3. |dakTOopHBIi aHATH3 2 2 1 0,5 23 |KontposbHas paboTa
4. |CoBpeMeHHbIE  YHCIIECHHBIE| 2 2 2 0,5 23 |MupuBuayanbHOE
METOJIbl ONTUMH3AIHH 3ajaHue
3auer
Bcero 8 6 2 92




Conep:xaHue pa3ieioB IMCHUILTHHBI

Tema 1. [lnanupoBaHue IKCIEPUMEHTA

[TaccuBHBINM SKcriepUMeEHT. KpuTepuu ONTUMAIbHOCTH ILIaHA 3KcnepumeHTa. [limaHbr
sKcriepuMeHToB. [1nansl nepsoro nopsaka. Ilnaner BToporo nopsnka. Ilnans! Tpersero nopsaka.
KoMOnHMpOBaHHBIE TUIaHBI.

Tema 2. OnTuMu3zanmsi Mojesiei Npoueccon

O momobuu cratucTrueckux mojeneil. OqHonapaMmeTpudeckue 3aaadi. MeToa KpyToro
BOCXOXJeHUsA. Meron cumiuiekcoB. MHoromapamerpudeckue 3anadd. MaremaTudeckoe
nporpammupoBanue. O6001eHHbIE TapaMeTPhl ONTUMHU3AIH. METOABI TEOPUH HTD.

Tema 3. ®akTOpHBIH aHATU3

dakropHble Mozenu. DakTopHas MOJAEIb C OPTOTOHAIBHBIMU MPOCTHIMU (aKTOPaAMHU.
Pemenne ypaBuenuit. Uucno npoctsix (axtopoB. dDakropHas MOAENb C KOPPEITUPOBAHHBIMU
npoctbiMu (pakTopamu. LleHTpouansiii Meton. OLieHKa MHAMBUIYAIbHBIX 3HAYEHUH IMPOCTHIX
(dakTopoB

Tema 4. CoBpeMeHHBbIe YHCJIEHHbIE METOAbI ONTUMH3ALMHU

I'enernyeckue anropuTMbl. OBOJIIOLMOHHBIE QJITOPUTMBL.  AJITOPUTMBI  YHCIEHHOU
ONITUMU3AINH HEIMHEHHBIX 00BbEKTOB. [I[puMeHeHne METOI0B K 3a/1a4aM pagrno(U3UKH.

5. O0pa3oBare/ibHbIe TEXHOJIOTMH, B TOM YHCJe TEXHOJOTHH 3JIEKTPOHHOr0 00y4YeHHMs M
AUCTAHIMOHHBICE 00pa30BaTeIbHbIC TEXHOJIOIMH, HCHOJb3yeMble IPH OCYIIEeCTBJICHHH
0o0pa3oBaTeIbHOIO NpoLecca 1o JHCHUILINHE

B nponecce 06yueHus UCIONIB3YIOTCS Cieayolue 00pa3oBaTeibHble TEXHOIOTUU:

BBoaHasi Jieknusi — 1a€T NEPBOE LIEJIOCTHOE NPEJACTaBICHWE O JUCHUIUINHE U
OPUEHTHUPYET CTYACHTA B CUCTEME M3YyUEHUS JAHHOW IMCUUIUIMHBI. ACIHMPAHTBl 3HAKOMSTCS C
Ha3HAYCHUEM M 3aJla4aMU JUCLUIUIMHBI, €€ POJIbI0 U MECTOM B CUCTEME YYEOHBIX AMCLHUILUINH U
B CHCTEME MOATOTOBKY B 1iesioM. J[aeTcst KpaTKuil 0030p AMCLUIUIMHBL, UCTOPUS Pa3BUTUS HAYKU
U TpPaKTHKH, JOCTHXKEHUS B JTOM cdepe, HMEHa M3BECTHBIX YYEHBIX, H3JIararoTcs
NIEPCIIEKTUBHBIEC HANPABIEHU HccaenoBanuil. Ha 3Tol KM BBICKA3bIBAlOTCA METOINYECKUE
U OpraHU3alMOHHbIE OCOOEHHOCTH PabOTHI B pamMKax JaHHOM IUCLMIUIMHBL, a TaKXKe JaeTcs
aHaJIU3 PEKOMEHIyeMol yuyeOHO-METOJUUECKOM JIUTEepaTypHl.

AxkaneMuyeckas Jekuus (WM JEKIHUs oOLIero Kypca) — MOCIeA0BaTeIbHOE U3JI0KEHHE
MaTepuana, OCYIIECTBISEMOE NPEUMYILIECTBEHHO B BUJE MOHOJOra IpernojaBaTels.
TpeboBaHusl K aKaJeMHUYECKOW JIEKIIMU: COBPEMEHHbIH Hay4yHBIH YPOBEHb M HACBIILIEHHAs
UHPOPMATUBHOCTh, YyOeIHUTeNbHAas apryMeHTalus, AOCTYNHas U TIOHATHas pedb, YeTKas
CTPYKTypa M JIOTMKA, HAJIWYUE SPKUX IMPUMEPOB, HAYUHBIX JI0Ka3aTeIbCTB, OOOCHOBaHUM,
(akxToB.

IIpakTnyeckoe 3aHAiTHE — 3aHATUE, NTOCBALUICHHOE OCBOEHUIO KOHKPETHBIX YMEHHH U
HaBBIKOB, a TAK)KE IOJYYEHHUIO KPaTKUX TEOPETHUECKUX CBEJIEHUM. 3aJelCTBOBAHBI: PELICHHUE
3a/1a4; KOJUIEKTHBHAs MBICIUTENbHAS JESITeNbHOCTh, B T.4. MO3TOBOM IUTYpM; aHaju3
KOHKPETHBIX CUTYallMii; BHICTYIUIEHHSI C IPE3EHTAllEeN JOKIIaa.

KoncynbTaumss — 3aHATHE, TOCBSIIEHHOE KOHCYJIbTALMAM [0 OpraHU3alMH
CaMOCTOSITENIbHOW PabOThI, OTBETaM Ha BOIIPOCHI CTYACHTOB WM Pa300py TPYAHBIX TEM.

Y4eOHo-MeTo1nYecKoe obecrieyeHue, HeoOxouMoe JUIs OCYILIECTBIICHHS
00pa3oBaTeNLHOTO Mpoliecca MO AUCIUILIUHE BKIIIOYAET B CBOM COCTAB:

a) [IpodeccuonasibHbie 6a3bl JAHHBIX:

1. Tlopran Hay4HOI1 sneKTpoHHON OubIHOTEeKN - http://elibrary.ru/defaultx.asp

2. depepanbHas YHHBEPCUTETCKash KOMIbIOTEpHas ceTh Poccuu - http://www.runnet.ru/

0) Undopmanmonnbie cipaBoYHbIe NIPABOBbIC CHCTEMBI:

3. CIIC «KoucyapranT-muiocy - http://www.consultant.ru/

4. CIIC «I"apant» - http://www.garant.ru/

Hcnonp3zyembie HHPOPMAITMOHHBIE TEXHOJIOTHH:



— U1t GopMUpPOBAHMS TPOrPAaMMHOTO Koja: penakrop Sublime Text 3 (ycmoBHO
OecIIaTHBIN );

— B KadecTBe 0a30BOii onepannoHHou cuctemsl: Ubuntu Linux (He TpeOyer
JIMLIEH3UPOBAHUSI)

— MHurepnperatop Python (He TpeOyeT auIeH3upOBaHUS )

— bubmuorexa numpy (He TpeOyeT JIUIIEH3UPOBAHUS )

— bubnuoteka scipy (He TpeOyeT JTUIEH3UPOBAHMS )

6. IlepeyeHb OCHOBHOH M JIONOJHHUTEJIbHOW JINTEPATYpPbl, PecypcoB HH(OPMALMOHHO-
TeJIeKOMMYHUKAIMOHHOH ceTu «MHTepHeT» (MPH HEOOXOAUMOCTH), PEKOMEHAYEMbIX /JIs
OCBOEHMS THCIUIIHHBI

a) OCHOBHAS JIUTEpaTypa
1. Camapckuii, A.A. Marematnueckoe w™oxaenupoanue / A.A. Camapckumii, A.IL
MuxaitnoB. - MockBa : ®usmariout, 2005. - 160 c. DneKkTpoHHBIM BapUAHT:
http://biblioclub.ru/index.php?page=book&id=68976

0) 1OMOJIHUTEIBLHASA JIUTEPATypa
1. W3smaumnos, A.®. YuciieHHbIE METOABl ONTHMH3AIMK [DIeKTpoHHBINH pecype] / A.D.
N3maunnos, B.M. Conoakos. - 2-e u3., nepepad. u jgorm. - Mocksa : @uzmatiur, 2008. -
320 c. - URL: http://biblioclub.ru/index.php?page=book&id=69317

B) pecypcbl cetn “UnTepHeT”:
1. DnekTpoHHO-OMONMMOTEUHass  cuctemMa  «YHuBepcuTerckas  Oubmuorexka  Online»

www.biblioclub.ru

7. MaTepuajibHO-TeXHHYecKasi 06a3a U y4eOHO-MeTOoINYecKoe odecneyeHue, He0OX0TUMbIe
AJISl OCYLeCTBJIEHHSI 00Pa30BaTeJBLHOI0 NMpolecca Mo AUCUUILINHEe
MarepuanbHo-TeXHUYECKas 0aza, HeOOXoauMast ISl OCYIIECTBICHUs] 00pa30BaTEIHLHOTO
mpoliecca 1o AUCHUIUIMHE BKIIIOYAET B CBOM COCTaB CIielUaTbHbIE TTOMEIICHHS:

—y4eOHbIe ayAUTOPHH IS IPOBEICHUS 3aHATUN JIEKIITMOHHOTO THIIA;

—y4eOHbIe ayAUTOPHH IS POBEICHHUS TPYNIOBBIX U MHAUBHUIYaTbHBIX KOHCYTbTAIIHH,

— y4eOHble ayIUTOPUU JJS TPOBEACHUSA TEKYIIEro KOHTPOIS M MPOMEKYTOUYHOMN
aTTECTallUN;

—TIOMEIICHHUS I CAMOCTOSITEIbHOU paOOTHI;

—IOMCHICHUSA IJId XPaHCHUSA U HpO(bPIJ'I&KTH‘-I@CKOFO O6CJ'Iy}KI/IBaHI/I$I TEXHUYCCKHUX CPEACTB
o0OyueHusl.

CHGHI/IaHI)HI)IG IMOMCIICHU YKOMIIJICKTOBAHLI CPEACTBAMU O6yquI/I$I, CIIyKallluMH  1J1d
npeJcTaBieHuss ydeOHOW uHopManuu OonbInoi ayautopuu. Jlns mpoBeneHUs 3aHATUN
JIEKIIMOHHOTO THUIIA TPEAJiararoTCs HaOOpbl JTEMOHCTPAIMOHHOTO OOOpYAOBaHHUS W y4eOHO-
HATJISIHBIX  TMOCOOWH, XpaHsIIuecs Ha JJICKTPOHHBIX HOCHUTENSIX M 00ecleyuBarolne
TEMaTHYEeCKHE WLTFOCTPAITUH, COOTBETCTBYIOIIHE PA00YMM MTPOrpaMMaM JIUCITHILINH.

[TomemieHust 4711 CaMOCTOSITENBHON Pa0OTHI OOYYArOMIMXCs OCHAIEHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO IMOJKIIOUEHUS K ceTH «MHTepHeT» M oOecrleueHueM JOoCTyma B
AIIEKTPOHHYIO WH(OPMAIIMOHHO-00pa30BaTENbHYIO CPEAY OpTaHHU3AITIH.

ABTOD:
Houent, k.H.T W.B. AnanbkoB
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IIpuiio:xxkenne Nel k padoyeil mporpaMme I CHUANINHbBI
«KomnbrTepHoe MoieTUpOBaHue paauo(pu3nIecKuX NpoueccoB)

OueHovHbIe MaTEePHAJIBI
JJIS IPOBeEHUS TeKYyLell W/WIHd MPOMEeKYTOYHOM aTTeCcTAlluN AaCIMPAHTOB
M0 AUCHUIIHHE

1. KoHTpoJIbHbBIE 321aHUSI H HHbIE MATEPHAJIbI,
HCHOJIb3yeMble B MPoIiecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

NuauBuayanbHoe 3axanue (mpumep 1)

CriaHupoBaTh Y MPOBECTH YWCICHHBIH JKCIIEPUMEHT C HCIOJIh30BAHUEM 3aJaHHOM MOJICIIH.
O6paboTtaTe W 0000IMIUTH BBIXOJHBIC JaHHBIC. PazpaboTtaHHyr Mojenb conpoBoauth UML-
muarpammamu. OOBSICHUTH BBIOOP MATTEPHOB MPOCKTHPOBAHUS.

HuauBuayanbHoe 3a1aHue (mpumep 2)
Pa3paboTaTh reHeTHUYECKHI aJTOPUTM I ONTHMH3ALUK 33JaHHON Mojelu. OOBICHUTH BHIOOD
napameTpoB anroputMa. Jlokazath JOCTOBEPHOCTD MOTYYEHHBIX PE3YJIbTATOB.

KonTposbHnas padora

— Bapuantr 1. 3agaya 1o oOLEHKE BIUSHHMS OTHOCUTEIBHOI'O H3MEHEHMs (aKTOpPOB Ha
OTHOCHUTEJIBHOE H3MEHEHHE Pe3yIbTaTHBHOTO OKA3aTeIsl.

— Bapuant 2. 3amaya 1o oOleHKe BIMSIHHUA aOCOJMIOTHOIO H3MEHEHHs 1-ro (akrtopa Ha
a0COTIOTHOE U3MEHEHHE PE3yIbTaTUBHOTO IOKA3aTEeIs.

— Bapuant3. 3azaya mo onpeneneHUI0 OTHOILEHHs BEIMYMHBI M3MEHEHHs Pe3yJbTaTHBHOIO
HOKa3aTessi, BHI3BAHHOTO M3MEHEHHEM I-r0 (akropa, K 0a30BOW BEIMYMHE PE3YJIbTATHBHOTO
HIOKa3aTeJIsl.

— Bapuant 4. 3agaua 1no omnpeaeneHUIO 0JU aOCONIOTHOIO W3MEHEHUs pPe3ylbTaTHUBHOIO
nokasaressi, BbI3BAHHOTO M3MEHEHHEM 1-T0o (akTopa, B OOIEM H3MEHEHHU pPe3yIbTaTUBHOIO
HOKa3aTesl.

2. Ciucok BONPOCOB M (WJIM) 32/IaHMI /151 TPOBEACHUS TPOMEKYTOYHON aTTecTalluu

CnHcoK BONPOCOB K 3a4eTy
. [TaccuBHBIN dKCIEPUMEHT
. Kpurtepun ontuManbHOCTH IUIaHA DKCIIEPUMEHTA
. [I;manbI 3KCIEPUMEHTOB
. IInansl nepBoro nopsaka
. [Imanbl BTOpOTO NIOpAIKa
. IImans! TpeTbero nopsaka
. KomOGun1poBaHHbI€e TUIaHBI
. OgHomnapameTpuiecKkue 3a1a4u
. MeToz1 KpyToro BOCXOXKICHUS
0. Merox cCUMITIIEKCOB
11. MHoromnapaMmeTpuiecKkue 3agauu
12. MaremMaTndeckoe IporpaMMUPOBAHNE
13. O60061IeHHBIE TapAMETPhl ONTUMU3AINH
14. Metoas! TEOpUH U
15. ®akropHBIE MOAEIH
16. ®akTopHast MOJIENb C OPTOrOHAJILHBIMU MPOCTHIMU (PaKTOpPaAMHU
17. Pemienue ypaBHeHU
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18. Yucmo mpocThix (hakTopoB

19. ®akTopHast MOJIeNb ¢ KOPPEIUPOBAHHBIMU POCTHIMU (PaKTOpaMH
20. IleHTpOHIHBIH METO/T

21. OnieHKa WHIMBUYaTbHBIX 3HAYCHHUH MPOCTHIX (haKTOPOB

22. I'eHeTHYECKHE AITOPUTMBI

23. DBOJIOIIMOHHBIE aJITOPUTMBbI

24. AITOPUTMBI YUCIICHHOHN ONITUMH3AIIMN HEJTMHEHHBIX 00BEKTOB

3. KpnTepml BBICTABJICHUA OLICHKH

Ilo okxoHYaHUM OCBOEHUS AUCHUIUIMHBL aCIIUPAaHTY BBICTABJIKICTCA OJHA M3 OLCHOK:
«3aUTCHOY, «HE3aYTCHOY.

OreHKa «3auTEHOY» BBICTABIISETCSI ACMUPAHTY, €CIM OTBET HA BOMPOC B XOAE 3auéTa
COOTBETCTBYET MUHHMYM TIOPOTOBOMY YPOBHIO (CM. TaOJIMIly KPUTEPUEB OIICHUBAHHS OTBETOB
Ha BOIPOCHI).

Ecnu e oTBeTHI Ha BOIIPOCH UMEIOT YPOBEHb HHMIKE TOPOTOBOTO, BBICTABIISCTCS OIICHKA
«HE32YTEHOY.

KpuTepnn OLCHUBAHUS O0TBETOB HA BOINIPOCHI K 3a4Y€TY

Iloporosslii ypoBeHb IpoaBunyThHIH Boicokmii
Kpurepuit (Ha YPOBEHb YPOBEHb
«YJ1I0BJIETBOPHUTEIBHO)) (HA «XOPOIIOY) (HA «OTJIHYHOY)
CoorBercTrBHE Xots Obl yactuunoe (ke | [TomHoe [Tonroe

0TBeTa BONPOCY | omHocAueecs K 60npocy
He NOONEeNHCUM NPosepKe)

IMosnora oTBera | Bompoc Omitera packpeiT | OTBET moYTH MONHBIH, | OTBET MOJTHBIN U 63
Ha 50 u 6oiee % 0e3 o1InooK, He OIINOOK

XBaTaeT OTACIBHBIX
JJIEMEHTOB U

TOHKOCTEH
Hamnuue HmeroTcst oTaeNnbHbIE MHoro npumepos EcTb npakTuyecku ko
NpuMepoB IpUMEpBI BCEM YTBEPXKIACHUAM
Pucynkn (eciim | Mmerores Koppekrasie Koppekrtabie
TpeOyI0TCS)
Baanenue YnomuHarorcs Haércs xpaTkoe IIpuBoguTcs
MeToa0J10THeil HAaUMEHOBAHUSI METOJIOB | ONKCAaHUE METOOB CPaBHUTEIbHBIN
aHaJIN3 pa3IU4HbIX
METOJIOB
Kpurnueckunii [Tepeuncnsrorcs [lepeuncnsrorcs Ilepeuncnsrorcs
aHaJIN3 JIOCTOMHCTBA U JIOCTOMHCTBA U JOCTOMHCTBA U
CYyHIECTBYIOIIMX | HEJOCTAaTKU HEJ0CTaTKU HEJ0CTaTKU
MeTOo/10B CYIIECTBYIOIIUX METOJIOB | CYLIECTBYIOIIUX CYUIECTBYIOIIUX

MetonoB. [IpuBoasTcs | METOHOB.

1esieBble nmokaszarenu u | [lpuBondarcs uenesbie
HX MEPCIEKTUBHOE IMoKa3aTellM U X
3HAUYCHHE. MEePCIEKTUBHOE
3Ha4YEHHE.
VYKka3pIBarOTCS MyTH
pa3BUTUSA
METOIOJIOTHUECKON
0a3kbl.




Kpurepun oueHuBaHusl MHAMBUAYAJIbHBIX 3aJaHUI U 32IaHUIl KOHTPOJbHOH padoThI

. IIpoaBunyTHIN Breicokui
. IMoporoBslii ypoBeHb
Kpurepuii YPOBEHb YPOBEHb
[TonHOTA 3a/aHuE BBIIIOJIHEHO HE | 3aJJaHUE BBIIIOJIHEHO 3a/aHuE BBIIIOJIHEHO
MOJIHOCTbIO, €CTh HETOJHOCTHIO, HE MOJIHOCTBIO
CepbE3HBIE HENOYETHI XBaTaeT JAeTaJIeH
KoppekTHocTh [lenb nocturnyra Llenb nocrturnyra, [lenp nocturnyra,
OJIHAKO €CTh COMHEHHS | TOYHOCTH
B ONTUMAaJIbHOCTH o0ecrnieueHa, MeTO bl
pENICHUS WIH B €T0 MIPUMEHEHBI
TOYHOCTH KOPPEKTHO
Odopmnenue [IpencraBieHbI TOIBKO [MoxpoGHoe JetanbHoE
pe3ynbTaTta pe3yIbTaThl U3JI0’KEeHUE, HO Oe3 U3JI0KEHUE C
MOSICHCHUI MOSICHCHUSIMH







