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1. Ilean ocBOeHUSsI AMCHUILIMHBI
HGHB HU3YUCHUS TUCHUIIIINHBL «CHGI_II/IaHLHBIC TJIaBbl MAaTCMATUKW» 3aKIHOYACTCSA B YCBOCHUU
CTyACHTaMU O6H.[I/IX OOHATHH U I/I,Z[eﬁ, OTHOCAIIIUXCSA K Hp606pa30BaHI/IIO MAaTEMATUYCCKUX MOI[CJ'ICI71
Pa3IMYHBIX MPUKIAAHBIX 3ada4 K BHUAOY, yIIOGHOMy AJI1 HAaXOXKACHUA HMX PCHICHUSA C IMOMOIIBIO
KOMITIBIOTCPOB; B (bOpMI/IpOBaHI/II/I YMeHI/Iﬁ Y HaBBIKOB I10 OCHOBAM BBLIYHCIIMTEILHON MaTEMATUKU KaK
HaquOﬁ u HpHKJIaHHOﬁ JAUCHUIIJIMHBI, ITO3BOJIAIONIUX IMPUMCHATH HpI/I6J'II/I)KéHHbI€ BBIYHCIICHUSA B
pamMKax cBoei Mpo(eCCHOHATBHON JIeATETLHOCTH.

2. Mecro mucuuninnbl B crpykrype OIIOII BO

HI/ICHHHJ’II/IH& «CHCHI/I&HBHBIG IJaBbl MaTEMaTUKHW» OTHOCHUTCS K 00s3aTelIbHOM 4YacCTH.
[IpenmecTByOmMMHA ~ JUCUUIUIMHAME,  (QOPMHUPYIOIIMMH  HadalbHbIE  3HAHMS,  SBISIOTCA:
((MaTeMaTI/IKa», ((TGOpI/ISI BepOﬂTHOCTeﬁ N MaTeéMaTH4YCCKasa CTaTUCTHKa), «TexHomorun u METOAbI
nporpaMMupoBaHus», «JluckperHas wmarematukay, «WHpopmaTukay. 3HaHUS W yMEHWUS,
q)OpMI/IpyeMBIe B Mponecce M3yuCHUd AUCHUIIIINHBI ((CHGI_II/IaJ'IBHBIC rj1aBbl MaTEMAaTUKW», MOI'YT
CTaThb OCHOBOM JJIsA IIaJII)Hef/'IHICI“O ycnemHoro OCBOCHUA CJICOYIOIMUX JUCHUIIIINH:
((I/IHTeJ'IJ'IeKTyaJ'IBHLIe CHUCTCMbI M TCXHOJIOI'HN», ((HpOGKTI/IpOBaHI/Ie I/IH(l)OpMaI_II/IOHHbIX CHCTCM),
((MGTOI[I)I MOACIIMPOBAHUA, «MCTOI[I)I HAaYYHOT'O MCCJIICIOBAHUS.

3. IliannpyeMble pe3y/abTaTbl 00y4eHHs M0 JMCUMIINHE
[Inanupyembie pe3ysibTaThl OOYYEHHS MO JUCIUIUIMHE, COOTHECEHHBIE C IUIAHUPYEMbIMU
pesynbratamu ocBoeHust OIIOII (koMneTeHIMAMEI U UHANKATOPAMU JOCTHXKEHUS KOMITETEHITHI )

[TnannpyemMsble pe3yabpTaThl 0OydEeHUs 110 AUCIUIUINHE, B
COOTBETCTBHH C HHIUKATOPOM JIOCTHKEHUSI KOMIICTEHINN

dopMmupyemsle

KOMIICTCHI MU (KO AUMCHOBAHHEC OLICHOYHOI'O
, H

(M) ecTecTBEHHBIX
HayK, ¥ UCIOJIb30BaTh
uXx B
poeCCHOHATBHOMI
JIESITeIbHOCTH

MPUMEPHI MATEMATHKH,
HEOOXOUMBIE [T PELICHUS
3a71a4 B 00J1aCTH
npodeccroHanTbHOM
nesitenbHOCTH (OIMTK-1.1)
Bnaners 3HaHusIMH B
MaTeMaTHKe, HeOOXOAUMBIMHU
JUTS PELICHUS 33139 B
o0acTu mpogeccHOHATBHOM
nesrenproctd (OTTK-1.1)

coJiepKaHue WHnukaTop TOCTHXEHUS PesynbraTel 00y4ueHus 1Mo cpeacTsa
KOMIIETEHIINH ) KOMITCTEHIINT JICIUTIIIMHE
OIIK-1 Cnocoben OIIK-1.1 IemoHCTpUpYET 3HaTh OCHOBHBIE MOHATHUS TECT
TIPUMEHSTh 3HAHMS MATEMaTHKH, MaTeMaTHKH, He0OX0IMMBbIe
(yHnamMeHTaIbHbIE HEoOXOMMBIE ISl peIICHUS JUISL peILIeHNs 3a]1a4 B
3HaHMS, MTOJTyYCHHBIE 3a1a4 B 00acTi obJiactu MpodecCHOHaTbHON
B o0acT po¢eCCHOHATBHOM nestenproctd (OTTK-1.1)
MaTeMaTHYeCKUX U JIeSITeIIbHOCTH YMeTh penath TUIIOBBIE




4. CTpyKTYypa U coiep:KaHue QU CHUIINHBI
OO01mmas TpyI0eMKOCTh TUCHIUTUIHHBI COCTABISET 16 3a4eTHBIX €AUHUIIL, 576 4acoB.

4.1.1. CTpyKTypa IMCHUNINHBI

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHb 6a30BOro 00pa3oBaHusi: CpeHee ooIee.
Cpoxk o0yueHust 4r.
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1 CiyuaiiHble IPOLIECCHI 4 12216 67,55 paora na
TIPAKTHYCCKUX 3aHATHAX
Bcero 3a cemectp 108 | 22 16 2,2 10,25 | 67,55 3auy. ¢ o1l
2 MHoromepHbIe 513216 54,8 pabora na
TIPaKTHYCCKUX 3aHATHAX
CTATHCTUYECKUE METOJIBI
Bcero 3a cemectp 144 | 32 16 52 (0,35 54,8 DK3.(35,65)
3 MammHaHoe 00y4yeHue 6 | 32|22 41,95 pabora na
TIPAKTHYCCKUX 3aHATHAX
Bcero 3a CeMecTp 144 | 32 22 + 52 |12,35]| 41,95 91(3.(40,5)
4 Oo6paboTtka 7132|332 74,8 pabora na
TPAKTAYCCKUX 3aHATHAX
IKCIIEPUMEHTAITBHBIX
JTAHHBIX
Bcero 3a CEMECTp 180 32 32 5,2 0,35 74,8 3}(3.(35,65)
Hroro 576 | 118 | 86 17,8 | 3,3 | 239,1 111,8
4.1.2. CogepkaHue TUCUMILIMHBI
4.1.2.1. IlepeyeHnb JeKUMi
Cemectp 4
Paszoen 1. Cnyyaiinvie npoyeccol
Jlexnus 1.
MeTopl YMCIIEHHOT0 UHTErpupoBanus. @opMmyiia Tpanenuu (2 Jaca).
Jleknus 2.
Mertoap! yncieHHOro HHTerpupoBanus. Meron Cumrncona (2 yaca).
Jleknus 3.

Brruncnenue cymm npu NOMOIIM UHTErpaios (2 yaca).




Jleknus 4.

Brruucienue cyMM mpu oMOIIM HHTETPAJIOB. 3HAKOYEPEIYIONTUECS CYMMBI (2 Jaca).
Jlekumus S.

Uucnennoe pemienne ypaBuenuii. Meroa Hprotona (2 gaca).
Jlexknus 6.

UucnenHoe penieHre ypaBHeHuit. Meroa urepanuii (2 yaca).
Jlekumus 7.

JudbdepennmpoBanre GyHKIMH, 3aJaHHBIX TAOJIMYHO (2 yaca).
Jlexnus 8.

Meroa HauMEHBITUX KBaapaToB. JInHelHbIe ypaBHEeHHS (2 Yaca).
Jlexknusa 9.

Meton HanMeHbIINX KBaapaToB. KBajpaTuunble ypaBHeHus (2 yaca).
Jlexnus 10.

MeTo HaMMEHbIINX KBAJAPAaTOB. DKCIOHEHIIMATIbHbIE YpaBHEHHS (2 yaca).
Jlekuus 11.

MeTton HauMeHbIIUX KBaApaToB. ['unepbonuyeckue ypaBHeHus (2 yaca).
Cemectp 5
Paszoen 2. Mnozomepmnvie cmamucmuyeckue memoowl
Jlekums 12.

[TonsiTrie 06 OCHOBHBIX 3a/1ad4aX MHOTOMEPHOTO CTaTUCTUYECKOro aHanu3a. [ToHsaTus
MepEMEHHOM (XapaKTepUCTUKH, PU3HAKA), HAOII0IeHUs, TAOIHIIbI JaHHBIX. OCHOBHBIE BUJIbI
MEePEMEHHBIX (KOJIMYECTBEHHBIE, MTOPSIIKOBBIE U HEYHCIIOBbIe). OCHOBHBIE MPOOIEMbI, BOSHUKAIOIIUE
B MHOT'OMEPHOM CTaTUCTHYECKOM aHaym3e (2 gyaca).

Jlexuus 13.

3ajaua mocTpoeHus pemaroniei (yHKINI, MOJEIH 3aBUCUMOCTH MEXKy IepeMEHHbBIMU (2
qaca).
Jexkuusa 14.

BBenenue B koppenauMOHHbIN aHanu3. OCHOBHBIE 331a41 KOPPEJSILIMOHHOTO aHAIU3a.
KoppensauroHnHsiit aHanu3 B ciy4yae ABYX mepeMeHHbIX. [TOHATHSI KOpPENSIIIMOHHOTO MO U
KOppemsiiuoHHo# Tabnuibl. KoadduiineHT Kkoppensiuuu u KoppensiruoHHOe OTHOIIEHUE; UX
cBoMcTBA (2 yaca).

Jlexknus 15.

OrnenuBanue K03GHUIIMEHTA KOPPEISITUU U KOPPEISIUOHHOTO OTHOIIEHUS TT0 BEIOOPOYHBIM
HabmoeHusM. [IpoBepka 3HAUUMOCTH KOppemsIuu (2 Jaca).

Jlekuus 16.

Koppensunonsslii aHaiau3 B cydae HECKOJIbKHUX NepeMeHHbIX. Koppensiunonnas marpuua.
OneHuBaHue KOPpeNILUOHHON MaTpullbl. MHOKeCTBEHHBIN Koa(hdunmeHT koppensiunu. CBs3b
MEX1y MHOXECTBEHHBIM KOI(PHHUITUEHTOM KOPPENSIINU U KOPPEISIIIMOHHONW MaTpulield. YacTHBIN
Kod(dumeHT Koppensiuuu. CBA3b MEXKIY YaCTHBIM KO3 PUIIMEHTOM KOppEIsLuu 1
KOPPEJSIIMOHHOM MaTpuLei (2 yaca).

Jleknus 17.

BBenenue B AucnepcHOHHBIN aHANM3. 3ajava JMCIepCUOHHOr0 aHanu3a. [lonsaTus
(bakToOpoB, YpOBHEW, TaOIUIIBI JAHHBIX JUISl TUCHIEPCUOHHOrO aHaiu3a. OgHo(akTOpHBIN
JTUCTICPCUOHHBIN aHanu3. Mojienb 01HO(aKTOPHOTO AUCTIEPCHOHHOTO aHanu3a. Bapuanus u ee
Tunbl. OCHOBHOE TOXKIECTBO BapHalllK B cly4yae 0JHO(DAKTOPHOTO TUCTIEPCUOHHOIO aHAJIN3A.
[TpoBepka 3HAYMMOCTH BIHSIHHS (AaKTOPHOI MEPEeMEHHOMN Ha pe3yabTaTUBHYIO. [IByX(daKkTopHBIH
JUCTIEPCUOHHBIN aHau3 0e3 MOBTOpeHuH (2 yaca).

Jlexnus 18.

Mopenb 1ByX(haKkTOpHOTO AUCTICPCUOHHOTO aHajan3a 0e3 MOBTOpeHU . THIbl Bapuanuu.
OcCHOBHOE TOXIECTBO BapHaIlMK B CIy4ae IBYX(hakTOPHOTO TUCTIEPCHOHHOTO aHaIn3a 0e3
noBTopeHuil. [IpoBepka 3HAUMMOCTH BAUSHUS (PAaKTOPHBIX IEPEMEHHBIX Ha PE3yJIbTaTUBHYIO
nepemMeHHy1o. JINHeiTHbIe KOHTPACThI M UX UCIIOJIb30BAaHUE B TUCIIEPCUOHHOM aHau3e (2 Jaca).



Jlexnus 19.

BBenenuve B AMCKpUMHUHAHTHBIN aHanu3. [locTaHOBKA 3a1a4u IUCKPUMHUHAHTHOTO aHAIM3a
(«pacnio3HaBaHusi 00pa3zoBy, «KiIaccu(UKaLUK ¢ yuuTenem») (2 gaca).

Jlexuus 20.

[MonsaTtus pemaronieit GyHkmM (K1accupuKaTopa), TMCKPUMUHAHTHOM (yHKIINH,
JUCKPUMHUHAHTHOM Mojenu. OnTuManbHas peraromias U JUCKpUMUHAHTHAS GyHKIUH (2 Jaca).
Jlexnus 21.

Onenka KkayecTBa JUCKPUMUHAHTHON (YHKIMH U UHHOPMATUBHOCTU OT/IEIbHBIX IPU3HAKOB
(2 gaca).

Jexuusa 22.

KomnoneHnTtHslil ananu3. Marematuyeckass MOJENb IJIaBHBIX KOMIIOHEHT. ['eoMeTpruueckas
MHTEPIIPETALMS METO/1a TJIABHBIX KOMIOHEHT. CTaTUCTHKA MOJIEIIU TJIaBHBIX KOMIIOHEHT (2 Jaca).
Jlexknus 23.

@daxTopHbIii aHanu3. Mozens ¢pakTopHOro aHanu3a. MeToa MakCUMAaIbHOTO MPaBIONOA00MS.
[enTponansiii Mmeroa. Meton baptierTa oneHkr o0mmx (akTopos (2 gaca).

Jlexuus 24.

Cratuctudeckas OIleHKa HaICKHOCTH PEIICHUH MeTOI0M (aKTOPHOTO aHanu3a (2 Jyaca).
Jlexuus 25.

KnactepHblil ananu3. Mepsl 01HOPOAHOCTH O0BEKTOB. PaccTosiHUS MEXKAY KilacTepaMHu.
Hepapxuueckue arimoMepaTuBHbIE METOIbI (2 yaca).

Jlekumus 26.

[TapannensHble KacTep-mpoueaypsl. MeToabl, CBsi3aHHbIE ¢ (DYHKIIMOHAIAMHU KaueCcTBa
pazouenus. [locnenoBarenbHbie KilacTep-poLeaypsl (2 yaca).
Jlexuus 27.

MHoromMmepHoe mkanupoBanue (2 yaca).

Cemectp 6
Pazoen 3. Mawunnoe obyuenue
Jlexnus 28.

BBenenue B MCKYCCTBEHHBIN MHTEIUICKT, MAIIMHHOE 00y4YeHHUE U TITy00KOe 00ydeHHeE.
JlanHble, MPU3HAKK, METOIHI (2 yaca).

Jlekuus 29.

IIpocTpaHcTBO NPU3HAKOB, (hOpMaAIbHOE OlpeieneHne NoHATHA "oO0yuenue". OOmmii
ITOPUTM MAIIMHHOTO 00y4yeHus (2 yaca).

Jlexnus 30.

[ToaroroBka qaHHBIX K 00y4eHHIO. YueT nponyckoB. KoanpoBaHue kauecTBEHHBIX
npu3HakoB. [IpuBeieHNe JaHHBIX K €IMHOMY MacIiTady U cTaHaapTu3anus (2 yaca).
Jlekuus 31.

OcHoBHbIE MOHATHS 33124 Kiaccuukanuu. bunapnas kinaccuduxanus (2 gaca).
Jleknus 32.

Metpuku kadecTBa kiaccudukanuu (2 gaca).

Jleknus 33.

Mogenu 1 anropuT™Mbl MallIMHHOTO 00yueHust. MeTpuueckue kiaccuuxaropbl. MeToabl

TEOpUH BeposTHOCTEN (2 yaca).
Jlexnus 34.

JlepeBbs pemiennid. CTaTUCTHUECKHUE MOJIETN U METOIbI (2 yaca).
Jlekuus 35.

Knaccudukanus 6e3 o0yuenus. Knacrepusiii ananus. MeTtoibl kitactepuzanuu (2 yaca).
Jlekuus 36.

HckyccTBeHHbie HepoHHBIE ceTH. OCOOCHHOCTH HEMPOHHBIX ceTel. OnpeaeneHne MOoIeu
MCKYCCTBEHHOM HEMpOHHOM ceTu (2 yaca).

Jleknus 37.

MHuorocnoitHblii nepcenTpoH. CBEpTOYHBIE U NTyOOKHE ceTH (2 Jaca).
Jlexnus 38.

PexyppenTHbie cetu. Camoopranu3yroniecs: KapTol (2 daca).



Jlekuus 39.

ABTOKOIMpOBIIMKY. MITyibcHBIE ceTH (2 yaca).
Jlexnus 40.

Boprba ¢ mepeobyueHrneM B HCKYCCTBEHHBIX HEUPOHHBIX CETAX (2 vaca).
Jlexnus 41.

OO6parHoe pacnpocTpaHeHue omuoOKH (2 Jaca).
Jlexnus 42.

Heuetkue HeliponHbie ceTu (2 yaca).
Jlexnus 43.

['eneTnveckue anroputmsl (2 yaca).
Cemectp 7
Pazoen 4. Obpabomka sxcnepumenmanbHuIX OAHHBIX
Jekunusa 44.

DKcrepuMeHT U 00paboTKa HKCIIEPUMEHTAIbHBIX JAHHBIX Ha MPUMEpPE KOHKPETHOIO 00BEKTa
uccienoBanus. [lorpemnoctu usmepennii (2 gaca).
Jlexuus 45.

OneHka ciiy4aiiHOM MOrPeIHOCTH HpU IpsIMbIX U3MepeHusix. CiydaiiHasi HOTPEeHOCTh
IPsIMBIX HEPABHOTOYHBIX U3MepeHui (2 vaca).
Jlekuus 46.

O06paboTka pe3ynbTaToB HAOMIOACHHIA HaJl CTy4yaiiHOM BENTUYMHOM (2 Jaca).
Jlekuus 47.

CymmapHas norpemHocTb. [lorpenHocTi KOCBEeHHBIX U3MEPEHUI. YUeT MOrpeHOCTH B
3alIMCU OKOHYATEILHOTO pe3yJibTaTta u3MepeHus. Jinneapuzaius gaHHbIX (2 gaca).
Jlexuus 48.

CratucTtrueckast mpoBepka rumnores (2 yaca).
Jlexnus 49.

OCHOBBI TUTAHUPOBAHUS YKCIIEpUMEeHTa. MaTemaTtndueckas 00paboTKa SKCIEPUMEHTATBHBIX
TaHHBIX (2 Jaca).
Jlekuus 50.

JlucniepcuoHHbI aHanu3 (2 gaca).
Jleknus 51.

Koppemnsmuonnsiit ananus (2 gaca).
Jlekuus 52.

DKcTpeMallbHOE MIIaHUPOBaHKE IKCIIEpUMeHTa. BriOop 00beKTa uccneoBaHus, mapaMeTpa
ONTUMU3AIINH, BIUSIONIUNX (PaKTOPOB U YPOBHEH UX BapbupoBaHus (2 yaca).
Jlexnus 53.

DKCTpeMaIbHOE TIAHUPOBAHUE IKCIIEPUMEHTA. AIPHOPHOE paH)KUPOBaHKUE (DAKTOPOB.
CyIIHOCTB 9KCIEPTHBIX OLIEHOK. MeTo1 MPOCTOM paHKUPOBKH (2 daca).
Jleknus 54.

ArnpuopHoe parxupoBanue HakTopoB. MeTo 3a1aHus BECOBBIX K0P GUIMeHToB. MeTo
MOCJIeIOBATEIBHBIX CpaBHEHU. MeTo 1 MapHbIX cpaBHEHUH (2 Jaca).
Jlexnus SS.

DKcTpeMallbHOE MIIaHUPOBaHueE dKcnepuMenTa. [lnannpoBanre noaHoro pakTopHOTo
JKCIepuMenTa (2 gaca).
Jleknus 56.

DKCcTpeMallbHOE TIIaHWPOBaHUE IKCIiepuMeHTa. [lnanupoBanue ApoOHOTO GaKTOPHOTO
IKCTIepuMeHTa (2 Jaca).
Jlexnusn 57.

DKcTpeMallbHOE MIIAHUPOBAaHUE IKCIIEPUMEHTA. DKCIIEPUMEHTAJIbHOE ONpeiesieHUue
AKCTpEMaJbHbIX 3HaUeHUH (2 yaca).
Jlexnus 58.

PanmonansHoe muaHupoBaHue dKcriepuMeHTa. [I1anupoBaHue SKCIIEPUMEHTA C TTIOMOIIIBIO
00JIBIIIOTO KOMOMHAITMOHHOTO KBajipaTa (2 Jaca).



Jlekuus 59.
PanmonanpHOe TITaHWPOBaHKE SKCHepuMeHTa. [ImaHnpoBaHne SKCIepIMEHTa C TOMOIIBIO
JATUHCKUX KBaJpaToB (2 yaca).

4.1.2.2. IllepeyeHb NPAKTHYECKUX 3AHATHH
Cemectp 4
Pa3zoen 1. Cnyuatinvie npoyeccol
IIpakTnyeckoe 3anstue 1
Mertoap! ynciieHHoro uaTerpupoBanus. ®opmyna tpanenuu. Meton Cumrcona (2 gaca).
IIpakTHyeckoe 3aHsTHE 2
Brruncnenue cymm npu moMoIIy UHTErpaios (2 yaca).
IIpakTHyeckoe 3ansiTHe 3
Brruncnenue cymm npu moMOIIM UHTErpajioB. 3HaAKOUEpeyIOIIuecs CyMMBI (2 yaca).
IIpakTHyeckoe 3ansTHe 4
UucnenHoe pemienue ypaBHeHuii. Meron Herorona (2 gaca).
IIpakTu4yeckoe 3ansATHE S
UucneHnHoe pelieHue ypaBHeHuil. MeTton utepanuii (2 yaca).
IIpakTH4eckoe 3ansAATHE 6
Huddepenunpoanue GyHKIMH, 3aJaHHBIX Ta0IWYHO (2 Yaca).
IIpakTuyeckoe 3ansitue 7
MeTton HanMeHbIIUX KBaApaToB. JIuHeiHble ypaBHeHUs. KBagpaTuunble ypaBHeHHs (2 yaca).
IIpakTHyeckoe 3ansaTHE 8
MeTo HaMMEHbBIINX KBAAPATOB. DKCIOHEHIIMANIbHBIE YpaBHeHU. [ unepOonuyeckue
ypaBHEHHUs (2 yaca).
Cemectp 5
Pazoen 2. Mnocomepnvie cmamucmuyeckue memoowvi
IIpakTH4eckoe 3ansaTHE 9
[TocTpoenue Mozenu TUHEHHOMN perpeccuu (2 yaca).
IIpakTyeckoe 3ansaTue 10
YpaBHEeHHE MHOXECTBEHHOM perpeccuu (2 yaca).
IIpakTyeckoe 3ansaTue 11
OnHo(akTOpHBIN AUCTIEPCUOHHBIN aHaIN3 (2 yaca).
IIpakTHyeckoe 3ansaTue 12
JIMCKpUMHMHAHTHBIN aHanu3 (2 Jaca).
IIpakTyeckoe 3ansaTue 13
Mertoa riaBHBIX KOMIIOHEHT (2 yaca).
IIpakTHyeckoe 3ansaTue 14
dakTopHBIA aHamu3 (2 Jaca).
IIpakTH4eckoe 3ansaTue 15
KnacTepnbliit ananu3. Mepsl 01HOpOAHOCTH 00BeKTOB. PaccTosiHus Mexay KiacTepamu (2
Jaca).
IIpakTH4yeckoe 3ansitue 16
Meton K-cpennux (2 gaca).
CemecTtp 6
Pa3zoen 3. Mawunnoe obyuenue
IIpakTHyeckoe 3ansitue 17
Onpenenenre Npu3HaKoB BEIOOPKH (2 yaca).
IIpakTHyeckoe 3ansitue 18
Mertoap! Ki1accu(pUKauy, OCHOBaHHBIE HA CPABHEHUH € ATAJOHOM (2 daca).
IIpakTnyeckoe 3ansiTue 19
Onenku kayectBa kiaccudukanmu (2 gaca).
IIpakTnyeckoe 3ansitue 20
OyHKIUHN OMMOOK B MAaIIMHHOM 00y4eHuu (2 yaca).



IIpakTnyeckoe 3ansaTne 21

Kiacrepnsiit ananus. Meroa makcumuHa (2 daca).
IIpakTH4eckoe 3ansaTHE 22

Hetiponnsie cetu. IlepcenTpon (2 gaca).
IIpakTnyeckoe 3ansTHe 23

ATpoKkcUManus ¢ IOMOIIbI0 HEUPOHHOM ceTH (2 yaca).
IIpakTHyeckoe 3ansaTHE 24

Kiaccudukanms ¢ moMmorpo HeWpoHHOU ceT (2 Jaca).
IIpakTHyeckoe 3ansTHE 25

Kitacrepuzamus ¢ momorsro HeMpoHHOM ceTu (2 Jaca).
IIpakTyeckoe 3ansaTHe 26

Ceeprounsie cetu (2 yaca).
IIpakTHyeckoe 3ansTue 27

PexyppenTHsbie cetu (2 daca).
Cemectp 7
Paszoen 4. Obpabomka sxcnepumenmanbHuvIX OAHHBIX
IIpakTuyeckoe 3ansaTHe 28

Bunsl norpemnocreii. AGCONMIOTHAs NOIPEIIHOCTD (2 yaca).
IIpakTuyeckoe 3ansaTHe 29

Bunsl norpemnocreii. OTHOCUTENbHAS TOTPELIHOCTD (2 Yaca).
IIpakTuyeckoe 3ansaTue 30

Bunsl norpemnocreil. AGCONMIOTHAs M OTHOCUTEbHAS OTPELIHOCTh B KOCBEHHBIX
u3MepeHusx (2 yaca).
IIpakTnyeckoe 3ansitue 31

OneHuBaHuE MapaMETPOB JIMHEHHOM 3aBUCUMOCTH. JInHeapu3anus 3aBUCUMOCTEH.
Onpenenenue napamMeTpoB JIMHEHHON 3aBUCMMOCTH U3 Tpaduka (2 yaca).
IIpakTHyeckoe 3ansaTHE 32

CraTtucTuyeckas IpoBepka runores. ' mnoresa coBnaaeHus 3KCepUMEHTATBHOTO CPEAHETO U
M3BECTHOT'O 3HaUeHUs. [ umoTe3a coBmaieHus AByX HE3aBUCUMBIX CpPEAHMX BelIU4YuH. ['unoresa o
JUHEHHOCTH JaHHBIX (2 yaca).
IIpakTnyeckoe 3ansaTue 33

[TnanupoBanue sxcnepumenta. OmnpeneneHue HeoOXOMMOT0 Yucia u3mMepeHuil. Benenue
nabopaTopHoro )ypHaina. TpeGoBanus k opopMIIEHUIO HAYYHOTO OT4eTa (2 Jaca).
IIpakTH4eckoe 3ansaTue 34

OnHodakTOpHBIN AUCTIEPCUOHHBIN aHanu3. J[ByX(akTOpHBIN AMCTIEPCUOHHBIN aHamu3 (2
qaca).
IIpakTHyeckoe 3ansaTHe 35

Koppensuuonnsiit ananus. [lapaas koppemnsius (2 yaca).
IIpakTHyeckoe 3ansitue 36

Bri6op oobekra uccnenoBanus. [lapamerp ontumuzanuu. dakropsl (2 yaca).
IIpakTuyeckoe 3ansitue 37

AnpropHOe paHXUpoBaHUEe GaKTOPOB. MeToI MPOCTON PaHKUPOBKH (METOA MPEATOUYTEHNU)
(2 gaca).
IIpakTHyeckoe 3ansaTHe 38

ArnipriopHoe paHkupoBaHue (pakTopoB. MeToa 3a1aHus BeCOBBIX KOdphumeHToB. Metos
MOCJIeI0BATENNbHBIX CpaBHEHMH (2 Jaca).
IIpakTHyeckoe 3ansitue 39

ITonublit pakTOpHBIM SKcepuMeHT. CTaTUCTUYECKAs OLIEHKA Pe3yJbTaToOB MOJIHOTO
(dakTopHOTO dKcriepuMenTa. aTepnperanus pe3yapTaToB (2 gaca).
IIpakTyeckoe 3ansaTue 40

JpoOGHBIi GakTOpHBINA SKciepuMeHT. CBOMCTBAa MAaTPHI] TIOJHOTO U APOOHOTO (PaKTOPHBIX
AKCIIEPUMEHTOB (2 yaca).



IIpakTnyeckoe 3ansaTne 41

MeToap OTHOMEPHOM ONTHUMHU3AIMH. DKCIIEPUMEHTAIBHBIC METOABI MHOTOMEPHOTO ITONCKA.
[TpunsiTHe pemeHuit ociae KpyToro BOCXoxaeHus (2 yaca).
IIpakTnyeckoe 3ansitue 42

Mertoa 60bpMX KOMOWHAIIMOHHBIX KBapaToB. IlocTpoeHrne KoMOMHAIIMOHHBIX KBAJPaTOB.
Cnoco6 M. M. IIporoassikonosa u P. U. Tenepa (2 gaca).
IIpakTnyeckoe 3ansaTHe 43

[TocTpoenue naTHHCKUX KBaaparTos (2 yaca).

4.1.2.3. IlepeueHnb 1a00paTOPHBIX PadoT
He mianupyercs.

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOANUYECKOE O0ecIIedeHue CAMOCTOATEIbHOM

padoThbI

IIepedyenp TeM, BBIHECEHHBIX HA CAMOCTOSTEILHOE U3YUCHHUE:
1. Ilonstne cmyuaitHoro mnpouecca. Ilpumepsl. Onpenenenue ciydaiiHoro mnpouecca. CedyeHue
ciay4daitHoro mpouecca. Peanuzanus cinydaitHoro mpouecca. [Ipumepst.
2. Knaccudukamus ciaydaidiHeIx mnpoueccoB. CiydailHBIN IMpolecc ¢ IUCKPETHBIM BPEMEHEM U
JUCKPETHBIM cocTosiHueM. CiydailHblii IIpOLECC € HENPEPBIBHBIM BPEMEHEM U AMCKPETHBIM
cocrossHueM. CiydailHbI IpoLecc C AMCKPETHBIM BPEMEHEM M HENPEPHIBHBIM COCTOSIHHEM.
CiryyaliHbIl TPOLIECC C HENIPEPHIBHBIMU COCTOSIHUSIMU M HENIPEPHIBHBIM BPEMEHEM.
3. 3akoHBl pacrpeeseHuss CIy4alHbIX IPOLIECCOB. XapaKTEPUCTUKU CIy4dallHbIX IPOIIECCOB:
matemaruueckoe oxunanue CII m ero cpoiictBa. nucnepcus CII u ee cBoiicTBa.XapakTEpUCTUKH
CII: cpennee kBaaparuueckoe oTkiaoHeHue CII u ero coiicTaa.
4. KoppensuuonHas (¢yHKUUs ClydallHBIX IIpoleccoB, ee cBoiictBa. HopmupoBaHHas
koppemsiuonHas ¢pyukius CII, ee cBoiicTBa.
5. BzaumHas koppensuuoHHas (YHKIMS CIyd4alHBIX NpOLECcCOB, ee cBoiicTBa. HopmmpoBaHHas
BK® CII. Xapakrepuctuku cymmsl CII.
6. CraunoHapHbIi citydaliHbli npouecc. Ero xapakrepucTuku. DproanyHocTts cranuoHapsoro CII.
[Tpoussoanas CII u ee xapakrepuctuku. Muarerpan ot CII u ero xapakTepucTHKU.
7. Ilonstue notoka coobITuil. HOBBIN CMBICT TepMUHA «COOBITHE)» B MOHATUU «IOTOK COOBITHI 11O
CPAaBHEHMIO C BEPOSITHOCTHBIM CMBICIIOM. PeryssipHbIii IOTOK COOBITH.
8. Hekotopble cBoiicTBa MOTOKOB COOBITHNA.OpJMHAPHOCTh MOTOKA COOBITUH. VHTEHCHBHOCTH
MOTOKA cOOBITHI.OTCYTCTBHE MOCIEAEHCTBHS B IOTOKE COOBITHI.
9. CtanMoHapHOCTh MOTOKA cOObITHI. OnpeeneHne npocTeiero noToka COObITHMA.
10. TToTok coObITHII ¢ OTpaHWYCHHBIM IIOCIIEACHCTBUEM. PacmpeneneHne MpoOMexXyTKOB BpPEMEHHU
MEXy COCETHUMHU COOBITHSMU B TIOTOKE COOBITHIA.
11. Pactipenenenne Ilyaccona.
12. Tpad cocrosamii. IlpuHumnel noctpoenusa. Knaccudukaums coctosHuil. MapKoBckuii
CIIy4aifHbIN MpoIiecc ¢ AUCKPETHBIM BPEMEHEM U IUCKPETHBIMU COCTOSTHUSAMU (11eri MapkoBa).
13. BeposITHOCTH COCTOSTHHM, MTEPEXO0/HbIE BEPOSITHOCTH. BeposSTHOCTH 3aA€P>KKH CUCTEMBI B 1 —TOM
cocrosiHuU. OuHaNbHbBIE (MpeeabHbIe) BepoATHOCTH. CTallMOHAPHBINA peXUM 1ienu MapkoBa.
14. Marpuna nepexoaHelx BeposiTHOocTed. [IpuHiunsl moctpoenus. [luckpertHas nens Mapkosa.
Cuctema JIMHEHHBIX YpAaBHEHUM JUII HAXOXKIEHUS BEpOATHOCTEHW cocTosHui. HopMupoBouHoe
YCIIOBHE.
15. Cucrema ¢ 1ByMsS BO3MOXHBIMH cOCTOSHUSAMU. @Dopmyna (uUHAIBHBIX BEPOSITHOCTEH.
ITocTaHOBKa 3a1a4M HaXOK/IECHUS BEPOATHOCTEN COCTOSHUMN.
16. HenpepsiBHas nens MapkoBa. Onpeznenenue, npuMmepsl. [I0TOK BEpOSITHOCTH HENPEPHIBHOM LIETTH
Mapkosa. MHeMOHHYECKOE ITPaBUIIO HENIPEPBIBHOU Lienu Mapkosa.
17. Pa3meuennwrii rpad cocTossHMH Uil HempepbiBHOM  1emu  MapkoBa.  Cucrtema
muddepeHMaIbHbIX ypaBHeHUI KonmMoroposa ams HenpepbiBHON nenu MapkoBa. HopmupoBounoe
yCcIOBUE IJi1 HempepbiBHOM uenu MapkoBa.llocTaHoBKka 3agauM HaxO0XACHUS BEPOSITHOCTEH
COCTOSIHMM B HENPEPBIBHOM 1ienu Mapkosa.



18. CraunoHnapHbIil pexuM HenpepblBHOM Lienn MapkoBa. Cityuail 1Byx coctosiHuil. Dopmyiibl aiis
(buHaTBHBIX BeposiTHOCTe.Marpuiia wuHTeHCHBHOCTeH. [IpaBmia mocTpoeHusa.CBs3b MEXIy
MaTpullel MHTEHCUBHOCTeH u rpadom cocrostHmii. I'pad cocTosHuii mpoueccoB rubenu u
Pa3sMHOXKEHUS.

19. Meppl Ha KOHEUHBIX MHOKECTBAX.

20. UaTerpupoBanne GpyHKIMH 110 Mepe Ha KOHEYHBIX MHOXKECTBAX.

21. BeposATHOCTHBIE MEpHI.

22. WurerpupoBaHue (QyHKIMI MO MepaMm, 3aJaHHBIMHU HEyOBIBAIOLIMMM HENPEPBIBHBIMU CJEBA
byHKIMAME.

23. BeposTHOCTHBIN CMBICI HHTETpajia 10 BEPOSATHOCTHOU Mepe.

24. 3apmaya [upuxie g oOIIEro JIMHEWHOTO OJIUIMITUYECKOTO YpaBHEHHUS 2-TO TOpPSIKA.
Knaccuueckas u 06061eHHas nocTaHOBKU. CBSA3b MEXY HUMH.

25. IloHsATHe 0 TeopeMax BIIOKEHUS.

26. [lepBoe OCHOBHOE HEPABEHCTBO JAJIS JUIMITHUYECKUX ONEPATOPOB.

27. Penykuusi 0000LIEHHON OCTAaHOBKY 3aAauu Jupuxie 1 00Iero 3JUIMITUYECKOTO YPaBHEHHUS
K olepaTopHOMy ypaBHeHUI0 dpenronbma B ruibOEpTOBOM MPOCTPAHCTBE.

28. OOoOmieHHass TOCTAaHOBKA 3aJaud Ha COOCTBEHHBIC 3HAYCHHS Ui CaMOCOIPSHKEHHOTO
IUIMITUYECKOT 0 OIlepaTopa.

29. BapuanvoHHble CBOMCTBA U MUHUMAKCHBIN MPUHIUI COOCTBEHHBIX 3HAUEHUH.

30. KpaeBast 3amaua Juis 3JUIMITUYECKOTO YPaBHEHUS C HEOJHOPOAHBIM ycioBueM Jlupuxie.

31. BapuanumoHHass TOCTaHOBKAa HEOJHOPOAHON 3amaun Jlupuxiie s CcaMOCOMPSKEHHOTO
IIMITUYECKOTO YPABHEHUS.

32. CBs3b Mexk1y 0000111€HHON U BapHallMOHHOW TOCTaHOBKAaMH 3a1a4uu {upuxie.

33. BapuanMoHHBIE  METOJ [J0Ka3aTeIbCTBA TEOPEMbl CYLIECTBOBAHUS W  €IUHCTBEHHOCTH
0000IIEHHOTO PEIICHHUS.

34. CBOMCTBO JIOKaJIbHON 3aBUCUMOCTH TJIAJKOCTH PELICHMs JUIMIITHYECKOM KpaeBOM 3adadu OT
[JIaJJKOCTH JIAHHBIX.

35. Teopema Jlakca-Munsrpama-Bummka u Meron I'anepkuna.

36. BeposTHOCTHOE ITPOCTPAHCTBO, aIredpa COOBITHI, MHOTOMEPHBIE CITyJailHbI€ BEJIMUMHBI.

37. O60061eHHas AUCTIepCUsl 1 MaTEMAaTHYECKOe 0KHUIaHHE.

38. Matpuiia KoBapHuaIuii, KOppesiu.

39. HezaBucuMBIE HCIIBITAHUS C HECKOJIBKUMH HCXOAaMU.

40. ®yHkuUs OomMOOK, CBSI3b (PYHKIMHM OMIMOOK ¢ (pyHKUMEH pacnpesesieHuss HOPMaJbHOTO pac-
IIPEJIEIICHHUS.

41. Pacnpenenenusi, cCBA3aHHbIE C MHOTOMEPHBIM HOPMAaJIbHBIM pachpeneneHueM (dDumepa, Xo-
TEJIJIMHTa, Y UIlIapTa).

42. Boibopka, reHepalibHas U BBIOOpPOYHAsl CpeJHUE, FeHepajbHas M BbIOOpOYHAs CMeEILIEHHas U
HECMEILIEHHAs TUCTIEPCHH.

43. BeibopouHast KOppemsusi.

44. MeTo KaHOHUYECKUX KOpPPEIALUiL.

45. IlocTpoeHue, BBIYMCIEHUE BEKTOPOB MMapaMeETPOB.

46. IIpoBepka runore3 0 BEKTOpax CPEAHUX (PaBEHCTBO BEKTOpAa CPENHUX MOCTOSIHHOMY BEKTOPY U
PaBEHCTBO JBYX BEKTOPOB CPEIHUX).

47. IIpoBepka THIIOTE3bI O PABEHCTBE MaTPHUILl KOBapHallUH.

48. Turmel 3a1a4: KIaccupUKAIs, PETPECCHsi, TPOTrHO3UPOBAHHUE, KIAaCTePU3AITHSI.

49. Omm6kwu [ u 11 pona.

50. HenapameTtpudeckoe olleHHMBaHHE IJIOTHOCTH pacnpeaeneHus no [lapseny-Pozen6mnarry.

51. MeTo map3eHOBCKOrO OKHa.

52. PobOacTHOE olleHuBaHMeE IUIOTHOCTH.

53. Perynspu3zanusi KOBapMallMOHHOW MaTpPUIIBI.

54. EM-anropuT™M: OCHOBHAs Hesl.

55. Ion6op yncna k mo KpUTEpUIO CKOJB3AIIETO KOHTPOJIS.

56. MeTo1 TOTEHITUATBHBIX (DYHKITHIA.

57. OT6op ITaTOHHBIX OOBEKTOB.



58. IlceBnokon: anroputm CTOJIIL.
59. buonornueckuit HelipoH, Moaenb MakKammoka-ITutrca.
60. MeTron cTOXaCTUYECKOIO I'PaJiMEHTa U YaCTHBIE CIIy4aH.
61. YckopeHue cXoIMMOCTH, «BBIOMBaHHE» U3 JIOKAJTbHBIX MUHUMYMOB.
62. Teopema o0 TMHEHHOCTH 06allECOBCKOTO ONMTUMAIBHOTO KJIacCH(PUKATOpa.
63. OnTuManpHas pa3Ienstonas runepIoCKOCTb.
64. IloHsATHE ONOPHBIX BEKTOPOB.
65. CrtocoObl KOHCTPYKTUBHOTO TTOCTpOoeHus snep. [Ipumepsr saep.
66. BeiOop uncia coeB u Yuciia HEHPOHOB B CKPBITOM CJIOE.
67. Komno3uiuu 3aKk0HOB pacIipeieaeHusl.
68. HopmanbHOe pacnpe/iesieHue U €ro CBOMCTBA.
69. CTaTUCTUYECKUE COBOKYITHOCTH.
70. MHOX€eCTBEHHAs JTMHEWHAs PErPECCUS.
71. Henuneiinas perpeccus.
72. IlpuHIMIBI IUTAHUPOBAHUSI SKCIIEPUMEHTA.
73. U-Kputepuit Manna-YuTHH.
JUia caMocTOSTENbHOM pPAa0OThl HMCHOJIB3YIOTCS METOAMYECKHE YKa3aHUs [0 OCBOEHUIO
JTUCIUIUIMHBI U U3JIaHUS U3 CIHCKA MPUBEJCHHON HIM)KE OCHOBHOM M TOTIOJTHUTEIBHON JIUTEPATYPHIL.

4.1.2.5. IlepeyeHb TeM KOHTPOJbHBIX padoT, pedeparos, TP, PI'P, PIIP

He mmanupyercs.

4.1.2.6. [IpumepHbIii IepeYeHb TeM KyPCOBbIX padoT (IIPOEKTOB)
1. AHaM3 CTaTHCTUYECKHX MPOIECCOB C MMOMOIIBIO KOPPESIIMOHHBIX METO/IOB.
2. MammHHOE 00ydeHHe B 33ja4aX aBTOMAaTHIECKOH 00pabOTKH TEKCTOB.
3. MeTo/1bl MalIMHHOT'O O0YYEeHHUs B aHATIN3€ MEUIIMHCKOM HH(pOpMAaIHH.
4. MamunaHOE 00y4YeHHE /I aHaliM3a MHEHUH noJib3oBaTenei HTepHeT-pecypcamu.

5. O0pa3oBare/ibHbIE TEXHOJIOTHU
B nmponecce M3ydCHHdA AUCHUIIIIMHBI MPHUMCHACTCA KOHTAKTHAd TCXHOJIOTHA MNPCIOJaBaHUA
(3a HCKIIIOYCHUEM CaMOCTOATCIBHO H3Yy4YdCMBIX CTYyJACHTAMU BOHpOCOB). HpI/I MMPOBEACHNU
MPAKTUYCCKUX pa60T MMPUMCHSACTCA I/IMI/ITaHI/IOHHI)II\/'I NI CI/IMYJ'HIHI/IOHHI:Jﬁ IIOAXO/. Marn pemicHusd
3ala4 CTYACHTaM JACMOHCTPUPYIOTCA TIpH IMOMOIIU My.]'ILTPIMeI[PIfIHoﬁ TEXHUKH. B I[aJ'ILHefII.HeM
CTYACHTEI CAaMOCTOATCIIbHO PCIIAIOT AHAJIOTUYHBIC 3a/IaHK .

6. OneHoYHbBIE CPeACTBA AJIA TEKYLIero KOHTPOJIA YCIIeBAeMOCTH,

l'[pOMe)KyTO‘IHOﬁ aTrrecCralm 110 uToraMm OCBOCHHUA JUMCHUIIIMHDBI.
(DOH,Z[BI OLICHOYHLIX MaTCpHUaJIOB (CpCI[CTB) MPUBCACHLI B IPHUJIOKCHHUU.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE o0ecniedyeHre JUCHUIIMHBI.

7.1. OcHOBHAas1 y4eOHO-METOAMYECKAS JIUTEPATypa M0 AMCUHUILIMHE

1. Opnos, A. U. [lpuknannoit cratuctudeckuit ananus : yueouuk / A. Y. OpinoB. — Mockaa :
At [Im Ap Menua, 2022. — 812 c. — ISBN 978-5-4497-1480-0. — Tekct : »31neKTpOHHBIH //
[Mudposoit o0pa3oBaTeNbHbIH pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/117038.html - https://www.iprbookshop.ru/117038.html

2. IlporonpsaxkonoB, A. B. Anroputmel Data Science m MX npakTudeckas peaiu3alnus Ha
Python : yue6Hoe mocobue / A. B. Ilporoapskonos, I1. A. ITsutos, B. E. CagoBHukoB. — Mockaa,
Bonorna : Wnadpa-Umxenepus, 2022. — 392 c¢. — ISBN 978-5-9729-1006-9. — Tekcr
anektponuslt  //  Iludposoii obpazoBarenshblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/124000.html - https://www.iprbookshop.ru/124000.html

3. Camxos, T. JI. MoaenupoBanue ciry4ailHbIX mpoueccoB. Jlekiuu : yuebnoe nocoodue / T. JI.
CamkoB. — HoBocubupck : CHOMPCKHN TOCYAapCTBEHHBIM YHHUBEPCUTET TEJICKOMMYHUKAIMN M



uHpopmaruku, 2021. — 119 ¢. — TexkcT : anexkrponnsii // Ludpooit obpazoBarenbHblil pecype IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/117103.html -
https://www.iprbookshop.ru/117103.html

4. Teopusi ¥ MpakTHKa MAIIMHHOTO O0yueHus : yuyeOHoe mocobue / B. B. Boponuna, A. B.

Muxees, H. I'. fpymkuna, K. B. CBsaTOoB. — VYIbSHOBCK : VYJIBSHOBCKUN TI'OCYJapCTBEHHBIN
texuudyeckuii yauBepcutet, 2017. — 291 ¢. — ISBN 978-5-9795-1712-4. — TekcT : 37EKTPOHHBIN
/' DnextpoHHO-OmOmmoTeunass  cucreMa [PR BOOKS : [caiiT]. — URL:

https://www.iprbookshop.ru/106120.html - https://www.iprbookshop.ru/106120.html

7.2. lonoHUTEIbHAS Y4eOHO-MeTOAUYECKAsl JJUTePaTypa M0 JUCHMUILIJIMHE

1. IckycCTBEHHBIN MHTEIUICKT, aHAJIMTHKA ¥ HOBBIEe TexHosioruu / T. [»Benmnopr, P. Ponankw,
K. Jleiik [u np.]. — Mocksa : Anprnimaa [Ta6mumep, 2022. — 200 ¢. — ISBN 978-5-9614-4791-0. —
Tekcr : anextponnbiii // LudpoBoit obpazoBatenbubiii pecypc IPR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/122524.html - https://www.iprbookshop.ru/122524.html

2. Opeuikos, B. 1. nTennekryanpHblil aHAIN3 JaHHBIX : yueOHoe nocodue / B. M. Operikos.
— Ps3anp : Ps3anckuil ToCcyqapCTBEHHBIN paJnOTeXHHUYECKUi yHuBepcuter, 2017. — 161 c. —
Tekct : anexktponHsit // Ludposoii oOpazoBarensHbiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121842.html - https://www.iprbookshop.ru/121842.htmi

3. Anekcannposckas, 0. II. MudbopManuoHHble TEXHOIOTUU CTATUCTUYECKOTO aHaIHu3a
JMaHHBIX : ydeOHO-Meroamuyeckoe mocodoue / 0. II. Anekcanmposckas. — Kasanp : Kazanckuit
HAI[MOHAJILHBIA MCCIIEI0BATENIbCKUI TEXHOMOrMUecKuid yauBepeuret, 2019. — 152 ¢. — ISBN 978-
5-7882-2636-1. — Texkct : snexrponnsnii // Lludposoii obpazoBatensHblil pecypc IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/100535.html -
https://www.iprbookshop.ru/100535.html

7.3. Ilepeyenb HHGPOPMAIMOHHBIX TEXHOJIOT Ui, HCIIOJIb3YEeMbIX NPH
OCYLLECTBJIECHHH 00pa30BaTeIbHOI0 MpoLecca 1o AUCHUIINHE, BRJIYast
nepeyeHb MPOrpaMMHOIo odecrnedeHusi 1 UHPOPMALIMOHHBIX CIIPABOYHBIX

CUCTEM

B oOpasoBarenbHOM  mpolecce  HCIOJB3YIOTCS  MH()OPMAIMOHHBIE  TEXHOJIOTHH,
peaTM30BaHHBIE HAa  OCHOBE  HMH(OPMAIMOHHO-0Opa30BATENBHOTO  MOpTajla  WHCTHUTYTA
(www.mivlgu.ru/iop), 1 ”HGOKOMMYHUKAITMOHHON CETH UHCTUTYTA:

- IPEeIOCTaBICHNE YIeOHO-METOINIECKIX MaTEPHAJIOB B JIEKTPOHHOM BH/IE;

- B3aMMOJICHCTBME YYAaCTHMKOB O0Opa30BaTENILHOTO IIpolecca 4epe3 JIOKAIbHYI0 CeTh
uHcTuTyTa U VIHTEepHET;

- IPEJOCTaBIIEHUE CBEICHUI O pe3ynbTaTaxX y4eOHOH NeSTeNbHOCTH B 3JEKTPOHHOM JIMYHOM
kKaOuHeTe 00yJaromerocs.

WHudopmanoHHbIe CIIPABOYHBIE CUCTEMBI:

WHTepakTUBHBINA CLIpaBOYHMK 1O MaTematuke http://www.fxyz.ru/.

@opMynbl U CHPABOYHUKU (OHJIAHH-TAONUIBI, SHIMKIONEIUH, ¢aiinel) «MaremaTuyeckoe
6ropo» http://www.matburo.ru.

Online cripaBouHuK Mo MaTeMaTHke «MaremaTuka uig Bcex» http://mathforall.narod.ru.

VYueOHuk mo MammHHOMY 00yuenuto - https://ml-handbook.ru/

bor Haranmm — mnepcoHanbHas TNOMOIIHHMIA IO OOyYeHHI0 OCHOBaM VICKycCTBEHHOIO
unTesnekra @AI101CourseBot

WudopMallmoHHO-aHATUTHYECKUN pecype M0 MAlIMHHOMY OOYYEHUIO U MHTEJICKTYaIbHOMY
aHaJM3y JaHHBIX - machinelearning.ru

Kypc «MamunHoe ooyuenue» http://wiki.cs.hse.ru/

[IporpammHuoe obecrieueHue:

LibreOffice (Mozilla Public License v2.0)

Mathcad Education — University Edition (100 pack) v.15 (I'ocymapctBeHHbIi KOHTpakT Nel
ot 10.01.2012 roxa)

MathWorks Academic new Product Concurrent License (I"paskaaHcKonpaBoOBO# J0rOBOP
oromkerHoro yupexkaenus Nel ot 10.01.2014 roqa)



Google Chrome (JIutiensuonnoe cornamenue Google)

Mozilla Firefox (MPL)

Microsoft Windows 10 Professional (ITporpamma Microsoft Azure Dev Tools for Teaching
(Order Number: IM126433))

Microsoft Visual Studio (ITporpamma Microsoft Azure Dev Tools for Teaching (Order
Number: IM126433))

Deductor Academic ( 6ecrutatHast BepCHsl peIHa3HauYCHHAs TOJBKO ISt 00pa30BaTeIbHBIX
1esei)

Adobe Acrobat Reader DC (O6mue ycmoBust HCHIOIb30BaHus MpoaykToB Adobe)

Python 3.9.4 (Python Software Foundation License)

Anaconda (Anaconda EULA)

7.4. Ilepeyenn pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHHUKANIMOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX JJI OCBOCHUS IUCHMILIMHBI
iprbookshop.ru
fxyz.ru
matburo.ru.
mathforall.narod.ru.
wiki.cs.hse.ru
mivlgu.ru/iop

8. MarepuajbHO-TEXHHUYECKOE O0ecedeHue U CIUTITHHbI
KomnbroTepHslit kiiacce
ITK CPU-Intel Core i5-4460 BOX - 12 wir.; IIK — lmr.; skpan DRAPPER Apex STAR;
suaeonpoekrop InFocus; kommyrarop. Jlocryn k cetu MHTEpHET.

JIekuMoHHas ayUTOpUs
[Ipoektop ViewSonic PG603X DLP Okpan Cactus Wallscreen

KommnsrorepHslii kinace
ITpoextop ViewSonic PG603X DLP Dkpan Lumien [lepconanbusiit komnbeiorep RUSCO —
19 mt. Kommyrarop D-Link Mapmpyrtuzatop 6ecipoBognoit N ASUS RT-AC66U

9. Meroan4yeckne yKa3aHHus 10 OCBOCHHMIO 1M CHUIIMHBI

JUis yCHemHoro OCBOEHHMS TEOPETHYECKOro Marepuayia O0y4aroIMiics: 3HAKOMUTCS CO
CIIMCKOM PEKOMEHIYEMON OCHOBHOI M JONOJHUTEIBHON JINTEPATYPhI; YTOUYHSAET y MPENoaaBaTes,
KAaKUM JIONOJHUTENbHBIM IOCOOUSM CIIEyeT OTAaTh MpPEANouTeHUe; BEAET KOHCIEKT JEeKIUH U
npopabaThIBaeT JIEKLIMOHHBIM MaTepHall, MOJIb3YsCh KaK KOHCIIEKTOM, TaK U Y4eOHBIMHU ITOCOOHSIMU

Ha mnpakthueckux 3aHATHAX MPOWIECHHBIM TEOPETUYECKHM MaTepHal MOAKPEIUISIETCS
pelIeHreM 3aJa4d M0 OCHOBHBIM Te€MaM JUCIMIUIMHBI. Y4YaluMcs BbIAaeTcss Habop 3aaad, KOTopble
OHM pEIIal0T CaMOCTOSITENIbHO B TETpaAsX WIM Yy JOCKA. B KoHIle 3aHATHS oO0ydvaromue
JIEMOHCTPHUPYIOT IMOJIyYE€HHBIE PE3yJIbTaThl MPENoJaBaTel0 U NPy HEOOXOIUMOCTH JIeNaloT padoTy
HaJ OIIMOKaMH.

CamocrosarenbHass paboTa OKa3blBa€T BAKHOE BIMAHHE Ha (HOPMHPOBAHUE JMUYHOCTH
OyIylIero CHeIuaincTa, OHa TUTAHUPYETCST 00yJaroIuMCcst CaMOCTOSITeNIbHO. Kaxk bIit oOydarommiics
CaMOCTOSITENIFHO ONpEAeIseT peKUM CBOEH pabOThl U Mepy TpyZa, 3aTpauydBaeMOro Ha OBJaJIeHHE
yu4eOHBIM cojepkKaHUeM AUCUUIUIMHBL. OH BBINOJHSET BHEAYOUTOPHYIO pPAadOTy W H3Yy4YEHHE
paszenoB, BEIHOCUMBIX HA CAMOCTOSITENIbHYIO pab0Ty B 3aBUCUMOCTH OT €r0 MOJATOTOBKU, BPEMEHH U
JIPYTUX YCIOBHUU.

KypcoBast pabGoTa BBIOMHSETCS B COOTBETCTBUM C METOJAWYECKMMHU YKa3aHUSMHU Ha
KYpCOBYIO paboTy. O0ydaromumiics BEIOMpaeT OJHY M3 YKa3aHHBIX B MEPEYHE TeM KypPCOBBIX padoT,
UCXOJS U3 CBOMX MHTEPECOB, HAINYMUS COOTBETCTBYIOLIMX JINTEPATYPHBIX M HMHBIX MCTOYHHMKOB. B
X0JIe BBIMOJHEHHsI KypcOBOW paboThI MpenofaBaTellb MPOBOJUT KOHCYNIbTaluu oOydatomerocs. Ha



3aKTFOYUTEIIFHOM dTarne 00yJaroImuics opopMIIsieT MOSICHUTENBHYIO 3aliCKy K KypCOBOU paboTe u
BBITIOJIHSET €€ 3alUTy B MPUCYTCTBUM KOMHCCHUU U3 MIpenoaaBareneil kadeapsl.

dopMa 3aKIIOYUTENBHOIO KOHTPOJSA IPHU IMPOMEKYTOUYHOM aTTeCTaluu — 3K3aMmeH. [lns
MPOBEJICHUS MPOMEKYTOYHON aTTeCTAllMU 10 AUCHUIUIMHE pa3paboTaHbl (POH] OLEHOYHBIX CPEACTB
U OaJuIbHO-PEHTHHTOBAs CHCTEMa OLEHKH Y4EeOHOM JesITeIbHOCTH CTyneHTOB. OIeHKa o
JTUCIUIUIMHE BBICTABJSECTCS B MH(OPMALIMOHHOW CHUCTEME M HOCHUT HMHTEIPUPOBAHHBIN XapakTep,
YUUTBIBAIOIIMNA PE3yabTaThl OLEHUBAHUS YYAaCTHS CTYIEHTOB B ayJAWTOPHBIX 3aHATHUAX, KAUeCTBa U
CBOCBPEMEHHOCTH BBINIOJIHEHUS 3a/laHUil B XOJ€ HU3YYEHUS JUCHUIUIMHBI M TPOMEKYTOUHOM
aTTECTallHH.



IIporpamma cocrtaBieHa B cooTBeTcTBUHM ¢ TpeboanusmMu P@I'OC BO mo HampaBieHHIO
01.03.02 Ilpuxnaounas mamemamuxa u uHgpopmamuxa v MpoQUITIO MMOATOTOBKH HHmeieKkmyanbHblll
aHanu3 OaHHvIX
Pabouyto nporpammy coctaBui cmapuuti npenooasamens Aopamosa E.C.

[TporpamMma paccMoTpeHa u ogo0peHa Ha 3aceqannu kapeapst OIIM

nportokoi Ne 17 ot 22.05.2020 ropa.
3aBenyromuii kadenpoit PIIM Opnog A.A.
(ITonmuce)

PabGouass mporpamma paccMOTpeHa W OAOOpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKON
KOMHUCCHU (paKyJIbTeTa

npoTokoia Ne 10 ot 10.06.2020 ropa.
IIpencenarens komuccun OUTP Puvioickosa M.H.
(ITonmuce) (®.1.0.)




Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHAJIOB (CPeICTB) MO AUCHHUIINHE
CHGHI/I&HBHBIG T'JIaBbI MATCMATHUKU

1. OHeHO‘IHbIe MaTepHuaJbl AJA NPOBCACHUS TEKYHIECI0 KOHTPOJIA YCIIEBAEMOCTH

o JMCIUIIJIMHE

1. YeMm BbI3BaHA HEyCTpaHUMasl IOIPELUIHOCTh?

a) Tem, uro MaTemaTHueckas MOJENb HCCIEIyeMOTro 0ObEeKTa HHKOTJa HE YUYHUTHIBACT BCEX
0€3 MCKJIIOUEHUs SIBJICHUH, BIHMSIOIIMX HAa COCTOSHHUE OOBEKTa, W TE€M, YTO BXOJSIIME B 3a7ady
3aJIaHHbBIC TTapaMeTPhl (YUcia WM QYHKIIUN) U3MEPSIOTCS C KaKOW-TH0O0 OIIMOKOA.

6) Tem, uro moObIe apuMeTHUECKUE ONEPALMU HaJl YUCIAMU MPOU3BOIATCS MPU HATUYUU
OTPaHUYEHHOT0 KOJIMYECTBA HMCMOJIb3YEMbIX JISl 3alMCH YUCEN Pa3psAlOB MO3HIIMOHHOW CHCTEMBI
MCUHUCIICHUSL.

B) Tem, uTOo B pe3ynbTaTe NPUMEHEHHUS YHCIEHHOTO METO/Ja MOTYT OBbITh MOJY4YeHBI HE
TOYHBIC, @ PUOJIMIKCHHBIC 3HAYCHUS MCKOMOW (DYHKIMH, aXKe €CIM BCE MPEANMCAaHHBIE METOI0M
BBIUKCJICHHS TIPOJIeTaHbl aDCOIIOTHO TOYHO.

2. Yem OOYCIIOBJICHO TMOSBJICHUE TOTPEIIHOCTH OKPYIJICHUS TPU YHUCICHHOM PEIICHUU
IMOCTaBJIECHHOM 3a1a4un?

a) Tem, uTo MaTemMaTu4eckas MOJIEIIb UCCIEIYEMOTro 0ObEKTa HE MOXKET YUUTHIBATh BCE O€3
HUCKIIIOYCHUA ABJICHUA, BJIMAIOIINEC HAa COCTOAHUC O6T)€KT21.

0) Tem, uro NrOOBIC apuPMETHYSCKUE ONEpAIlMU HaJ YKCIAMH MPOM3BOJIATCSA MPH HATWYHH
OFpaHI/I‘-IeHHOFO KOJIM4YeCTBa I/ICHOJII)3yeMBIX IJIA 3aIllMCH YHUCECII pa3p$IIlOB HOSHHHOHHOﬁ CUCTCEMBI
HCYHCIICHHS.

B) Tem, uTo B pe3yinbrare NPUMEHEHHUS YHCIEHHOTO METOAAa MOTYT OBbITh MOJY4YEHBI HE
TOYHBIE, a TPUOIIKEHHBIE 3HAYEHUS UCKOMON (DYHKIMHU, Jake ecliu Bce MpEeANHCAaHHBIE METOJIOM
BBIYHCIICHHSI ITPOJICTIaHbl a0COFOTHO TOYHO.

3. Onumute MetoA ['aycca pereHus CUCTEMbI JIMTHEMHBIX alre0pandecKuxX ypaBHEHUH.

a) B ocHOBe maHHOrO MeTo/a JEKHUT UAes MOCIeI0BaTEIbHOIO UCKIIOUYEHUS! HEM3BECTHBIX.
Pemienne cucrtembl pacmamaercs Ha JaBa JTama: 1) mOpsSMOM XOJ, KOTJa HCXOJHAs CHCTeMa
IPUBOAUTCS K TPEYrojJbHOMY BUAY; 2) MOJy4YeHHble KO3(PUIMEHTH! NMPU HEU3BECTHBIX U NpaBble
4yacTHU ypaBHEHHUH XpaHATcs B maMsiTh OBM 1 Hcnoab3yroTcsl IpH OCYILECTBIEHUH 00paTHOIO X0/1a,
KOTOPBIN 3aKJIFOYAETCs] B HAX0KIEHUU HEU3BECTHBIX U3 CUCTEMBI TPEYTOJIBHOIO BU/IA.

0) 3amanHas cucTeMa JIMHEWHBIX YPAaBHEHHN KaKUM-THOO 00pa3oM MPUBOJIUTCA K
SKBHUBAJIIEHTHOMY BuAy. McXoas M3 MpOM3BOIBHOIO HAYAJIBHOTO BEKTOPA, CTPOMTCS UTEPAL[MOHHBIN
npouecc. [Ipy BBIMOTHEHUN AOCTaTOYHBIX YCIOBHW CXOAMMOCTH, MOIYYaeTCs MOCJIEI0BATEIbHOCTh
BEKTOPOB, HEOIPAaHHUYHO MPUOIMKAIOIUXCS K TOYHOMY PEIICHUIO.

B) Ecnu mMarpuma xoappuiueHToB A HEBBIpOXKJEHHas (OMpeleNuTeNb dTOW MaTpUlbl HE
paBEH HYJIO), TO UCXOJIHASI CUCTEMA UMEET €IMHCTBEHHOE PEILICHUE.

4. KakoBbl HEJIOCTATKH PEILIEHUS CUCTEMbI ypaBHEHUH no npaBuily Kpamepa?

a) JlanHoe mpaBmiIO pa3pabOTaHO W MPUMEHUMO JIMIIb JJISl PEIICHUS CHUCTEM JHUHEHHBIX
anredpanvdeckux ypaBHEHUH C TpeXIMaroHaIbHON MaTpulleit KO3 PHUITMEHTOB.

0) Peanuzarus 7aHHOTO METO/Ia B BHJI€ BBIYMCIHMTEIBHON MPOIEAYPHl TPEOYET BHITIOTHEHUS
3HAUUTENBHOTO KOJHYECTBA apHU(PMETHUECKUX OMepaluii U COOTBETCTBEHHO OONBIINX 3aTpar
MaIIuHHOTO BpeMeHn. Kpome Toro, oH oueHb YyBCTBUTEJIEH K OMIMOKAM OKPYTJICHHS.

B) JlaHHBIN METOJ /1aeT MEHEEe TOYHbIE PE3yJbTaThl, YEM JIPYTU€ METOJbl PEIICHUS CUCTEM
JUHEHHBIX anreOpanueckux ypaBHeHUM. Ilpu sTom TpeOyeTcsl BHINMOIHEHHE KECTKUX AOCTATOYHBIX
YCHOBUU CXOJUMOCTH.

5. B merone SIkobu coOOCTBEHHBIE BEKTOPBI HCXOIHOM MaTPHUIIBI HAXOIATCS KaK
a) CTOJIOLBI MaTPUILIbI, IPUBEICHHOHN K IMarOHaJIbHOMY BUAY
0) CTOJIOIBI MATPHIIBI IJIOCKOTO BPAIICHUS



B) CTONOLBI MAaTPHUIBl OPTOTOHAIBHOTO MpeoOpa3oBaHus, KOTOpas MPHUBOAUT HCXOIHYIO
MaTpHIly K IMaroHaJIbHOMY BUIY
') B TOTOBOM BHUJI€ COOCTBEHHBIE BEKTOPHI MeTO SIkoOu HE Jaer.

6. Meton SlkoOu nmpuMeHsIeTCsl TSl HAXOXKICHUS COOCTBECHHBIX 3HAUCHUH
a) CHMMETPHUYHBIX MaTpPUIL

0) OpPTOTOHAILHBIX MATPHIL

B) YHUTAPHBIX MaTPHII

T') TFOOBIX KBAJPATHBIX MATPUII.

7. Ilpu npuBeIeHUHN UCXOJHONH MATPHUIIBI K UAarOHAILHOMY BHJY C TIOMOIIBIO0 MeToa SIkoou
CyMMa BCEX JMaroHajbHbIX JIEMEHTOB Ha Ka)KA0M I1are Merona SJkoou

a) YMEHbIIIaeTCs

0) yBeTUIMBACTCS

B) HE U3MEHSETCS

I') MOXET KaK YMEHbLIATbCS, TaK U YBEIMUMBATHCA.

8. B ueM cocToHT CyTh METO0B YUCIEHHOTO HHTETPUPOBAHUS (PYHKIMI?

a) CyTb COCTOUT B 3aMEHE MOBIHTETpaTbHON (QyHKIMHK f(X) BCIOMOraTenbHOM, HHTETpal OT
KOTOPOH JIETKO BBIYMCIISAETCS B JIEMEHTAPHBIX (QYHKIHAX.

0) CyThb COCTOMT B CICIYyIOIIEM: MPH 3aJaHHOM YHCIIE WHTEPBAJIOB pa3OWEHUsS CIEIyeT
PAcCIIONIOKUTh UX KOHIIBI TAK, YTOOBI OJIyYUTh HAUBBICIIYIO TOYHOCTh HHTETPUPOBAHUSL.

B) CyThb COCTOMT B TOM, YTO W3 NOJBIHTETpaIbHON (yHKIHMH f(X) BBIIECIAIOT HEKOTOPYIO
GyHKIHIO g(X), UMEIONIYIO T€ %Ke 0COOEHHOCTH, YTO (QyHKIUS f(X), 37IeMEeHTapHO UHTETPUPYEMYIO Ha
JTAHHOM ITPOMEXYTKE U TaKyto, 4TOObI pa3HOCTb f(X)—g(X) nMena Hy>KHOE UHCII0 IPOU3BOJHBIX.

9. HazoBute o6mactu npuMeHeHus: GopMyJ1 YUCIEHHOTO HHTEIPUPOBAHUS.

a) K uncieHHOMYy MHTErpUpOBaHMIO Yallle BCErO MPUOETaroT, KOrjaa MPUXOJUTCS BBIUUCIAThH
HHTErpajabl OT (pYHKIII/If/'I, 3aJaHHbIX Ta6J'II/I'-IHO, WM Korga HCEHIOCPECACTBECHHOC HWHTCTIPHUPOBAHUC
(GyHKLIUU 3aTPyTHUTEIBHO.

0) K uncneHHoMy MHTErpHUpPOBAHMIO Yallle BCETO MPUOETraroT, KOT/1a MPUXOJUTCS BHIYUCIIATD
3HaYeHUs (YHKLUUU B MPOMEKYTOUHBIX TOYKaX, MPU 3TOM JaHHas (YHKIMS 337aHa B TaOJIMUYHOM
BUJC U AaHAJIUTUYCCKOC BBIPAXKCHUC q)YHKU;I/II/I HEU3BECTHO.

B) K uncneHHOMY MHTErpHMpOBaHMIO yallle BCEro MpuOeraroT, Koraa TpeOyercss OonpeneinuTh
JIOTTYCTUMYIO MTOTPEIIHOCTh ApIYMEHTOB 110 I0IYCTUMOM MOTPEITHOCTH (PYHKIIUH.

10. TlpoBenute cpaBHeHHUE QOPMYNI UHCICHHOTO WHTETPUPOBAHUSA TIO TOYHOCTH Ha
OCHOBAHMHU OCTAaTOYHBIX YJICHOB (POPMYIL

a) ®opMyna NpsIMOYTOJIBHUKOB 00ECIIEYMBAET BBICOKYIO TOYHOCTH HPU HEOOJBIIOM UHUCIE
y3510B, 4yeM ¢opmyiasl CHUMIICOHa M Tpamenuii, a mocienHue — Oojiee TOYHBIE Pe3yJIbTAThl, YeM
dopmyna laycca. Opnako s (QyHKIIMKM MaJloM TJIAJAKOCTH, WMEIOIMUX JUIIb 1-10 Wi 2-10
NPOM3BOJIHYIO, a Takke I (QYHKIMA C paspblBAaMH TPOU3BOIHBIX MPOCThIE  (HOPMYIIbI
unterpupoBanus (I'aycca, Tpaneunu u CUMIICOHA) MOTYT JaBaTh MPUMEPHO TY ke TOUYHOCTb, YTO U
bopmyna npsIMOYroIbHUKOB.

6) Jns byHKIuM MMEIoIUX HENpepbIBHbIE MPOU3BOJHBIE JOCTATOUYHO BBICOKOTO IMOpSIIKa
IpU OJJMHAKOBOM 4HMcIIe Y370B opMmyna ['aycca aeT 3HaUuTENbHO 00Jiee TOUHbIE PE3yNIbTaThl, YeM
dopmyna CumiicoHa, a mocienHsas — 0ojiee TOUHbIE Pe3yJbTaThl, YeM (GOPMYJIbl IPSIMOYTOJILHUKOB U
Tpaneuuii. [lpu 3ToM Ui TONTydeHUs: OJTHOM U TOM ke TOYHOCTH 1o dopmyne ['aycca HeoOXxoaumo
BBIMIOJIHUTh MEHBIIIE omepanuii, ueM no ¢opmyne CuMIicoHa, a O MOCIEAHEH — MEHbIIEe, YeM 10
bopmyIe Tpanenuii.

B) AHanu3 (GopMysn YMCIEHHOTO MHTETPUPOBAHMS MOKA3bIBAET, UYTO JJI1 (PYHKIHMI BBICOKOM
ITIAJKOCTH KBajaparypHas QopMmyna Tpaneuuid sBisercss Hauboiee TOYHOM IO CPaBHEHUIO C
dbopmynamu I'aycca m Cumncona). OmHako mis QyHKIUN ¢ pa3pblBaMU MPOU3BOJHBIX Hambojee
TOYHOU sBJIsIETCS OoJee ciaoxHas (hopMysia NPsIMOYTrOJIbHUKOB.



11. B 4em mnpeuMymiectBO wmeToAa 3eHaenss [ PpEIICHHS CHUCTEMBbl JIMHEHHBIX
anreOpanyecKrX ypaBHEHUH Mepe]l METOI0OM MPOCTON UTepanun?

a) JlaeT OOJIBIIION BBIMTPHIII B TOYHOCTH, TaK KaK, BO-TIEPBBIX, METO 3EHICNIsI CYIIECTBEHHO
YMEHBIIAET YHUCIO0 YMHOXKEHUW H JIeJI€HUH, BO-BTOPBIX, IO3BOJISIET HAKAIUIMBATh CyMMY
MIPOM3BEICHUN 0€3 3aIiCH TPOMEKYTOUHBIX PE3YJIbTATOB.

0) Meton 3eiiens SBIAIOTCS aOCOMIOTHO CXOJSIIUMCS, T.C. JII HETO HET HEOOXOIMMOCTH
BBOJIUTB JJOCTATOYHBIC YCIOBHS CXOJUMOCTH B OTJIMYUE OT METOa IIPOCTON UTEPALIHH.

12. Jlns pemieHus: cuCTEM JIMHEWHBIX alreOpanvyecKuX ypaBHEHHH KakOTo BHJA pa3paboTaH
METO]] IPOTOHKN?

a) Meron mnporoHku pa3paboTaH Uis pEHICHHUS CHUCTEM JIMHEWHBIX airedpandyecKux
ypaBHEHUHN C pa3peKeHHOW (JIMILIb Majasi J0Jig 3JIEMEHTOB MATPHIbl OTJIMYHA OT HYJS) MaTrpuuen
K03 PHUITMEHTOB.

0) Meton nporoHkm paszpaboTaH s pPEHICHUS CHCTEM JIMHCHHBIX alreOpamdecKux
YpaBHEHUH C TpeXIUaroHaIbHON MaTpulel KO3PPHUIIHEHTOB.

B) Meton mnporoHku pazpaOoTaH Uil pELIEHUS CHCTEM JIMHEMHBIX anreOpanyecKux
YpaBHEHHUH C aniepuoAnYecKoi MaTpuiiei Ko3hUireHTos.

13. CymHocts MeToia CHMIICOHA 3aKJIFOYAeTCs B TOM, YTO 4Yepe3 TPH IOCIeI0BaTEIbHbIE
OpIVHATHI pa30UEHUS IPOBOIUTCS

a) KBaJpaTH4HasI mapadoJia;

b) mobas kpuBas;

C) CUHYCOUJIA;

d) runepbomna.

14. MeTopl UMCIIEHHOTO UHTETPUPOBAHUS IS BEIYMCIICHHUS IPUMEHUMBI TOT' 1A, KOT1a
a) HEBO3MOXKHO ONPEENUTh epBooOpazHyto F(x);

b) HEBO3MOXKHO ONpeAeNTuTh NPOU3BOAHYIO f(X);

C) HEM3BECTEH UHTEPBaJl HHTErpUpOBaHus [a,b];

d) dynxuus y = f(x) 3anana rpaduyecku.

15. Hanbosee rpyObIM METOIOM YHCIEHHOTO HHTETPUPOBAHUS SBIISETCS METOJ
a) IpPSMOYTOJIbHUKOB;

b) Tpaneunii;

¢) mapabour;

d) Cummncona.

16. B yem 3axitouaercs 3a7aya 0OpaTHOTO MHTEPIIOTUPOBAHUS?

a) [Tycts pynkmus y = f(x) 3amana tabnuneid. TpebyeTcs mo 3a7aHHOMY 3HAYEHUIO0 (YHKIIUHA
y HaliTH COOTBETCTBYIOIIEE 3HAUEHHUE apTyMEHTA X.

0) Ilycts pynkuus y = f(x) 3anana tabnuueii. Tpebyercs HaliTu QpyHKIMIO g(X), pacdyeThl MO
KOTOpOH 71100 COBMAjaioT, MO0 B ONPENEICHHOM CMBbICIE MPHOMMKAIOTCS K JaHHBIM 3HAUYCHHUSIM
byakuun f(x).

B) Ilycte ¢ynkums y = f(x) 3amana tabmuueil. TpeOyercs MOCTpoUTh MOJIMHOM BHAA,
MPUHUMAIOIINNA B TOYKAX X1, HA3bIBAEMBIX y3JIaMH, 3HaUYEHUS UHTepHoupyemMon GpyHkiuu f(x1).

17. Ha3oBUTE TOCTOMHCTBA M HEJOCTATKH HHTEPIIOJSIITUOHHBIX hopmyin Jlarpamka.

a) I[OCTOI/IHCTBO — MCTOJ HaI/IGOHee MpoCT B TIOHUMAHWH U OpraHu3alvv BBIYUCIIUTCIBHOI'O
npouecca. OCHOBHOM HEJOCTAaTOK METoJla — MPHU YBEJIMYEHUH 4YHCIA Y3JI0B U COOTBETCTBEHHO
CTETIEHU MHTEPIIONIAUOHHBIA MHOTOWIeH Jlarpanxa TpeGyeTcst CTpOUTh 3aHOBO.



6) ZIOCTOMHCTBO — METOJT OTHOCHUTCS K YHCITYy UTEPAlMOHHBIX METOJIOB U UMEET HAauOOJIbLIYIO
TOYHOCTh MHTEPHOIAIUU. OCHOBHOM HEIOCTAaTOK METOJa — MEAJICHHAsi CKOPOCTh CXOJIUMOCTH, YTO
MNPUBOAUT K 3HAYUTCIIbHBIM 3aTpaTaM MAalllMHHOTO BPECMCHU.

B) JIOCTOMHCTBO — HCIOJIb30BAaHUE MHOTOUYJIEHOB HEBBICOKOIO MOPSJIKA U BCIEACTBHE 3TOTO
MaJjio€ HaKOIUIEHHWE MOTPEIIHOCTEN B Mpoliecce BhIYMCICHU. OCHOBHOW HEJAOCTATOK METoAa — W3
YHCclia METOJJ0B MHTEPHOJSIUN HanOoJiee CII0KEeH B OpraHU3al[ui BBIYUCIUTEIBHOTO IpoIecca.

18. HazoBuTte 061acTi MpUMEHEHHS HHTEPIIOIMPOBAHUS (PYHKITUH.

a) K unTeprnonupoBannio GyHKIUI dYale BCEro MpuOeraroT, KOrjaa MPUXOTUTCS BBIYUCISTH
3HaYeHUs] (PYHKIHUU B MPOMEKYTOUHBIX TOYKAaX, MPU 3TOM JaHHAs (QYHKIMS 3aJaHa B TAOIUYHOM
BUJIC U AHAIIMTUYECKOE BBIpAKCHHE (DYHKIIMU HEW3BECTHO. MHTEeproiMpoBaHHWE TMPUMEHSIOT U B
cllydae, KOTJa aHaJUTHYeCKUW BUJ (PYHKUMU M3BECTEH, HO CIOXEH U TpeOyeT O0ibIIoro oobema
BBIUMCIICHHM TSI ONIPEICIICHUS OTICIbHBIX 3HAYCHUN ()YHKITUH.

6) K unrepnonupoBanuio pyHKUMN Yaile BCero mpuoderaroT, Koraa MpUXOJUTCsl BRIYUCIATh
NPOW3BOJMHBIE  OT  (DyHKUOMHA, 3aJaHHBIX  TaOJMMYHO, WJIM  KOTJa  HEMOCPEICTBEHHOE
mubdepeHnpoBanre (GpyHKIUMU 3aTpyAHUTENIbHO. MHTepronupoBaHue NPUMEHSIOT U B CIyyae,
KOT'J1a HEOOXOJMMO BBIYHCITUTH MPOU3BOIHBIC OT (PYHKIIHIA, UMEIOIINX Pa3phIB 2-T0 Poja.

B) K unTepnonupoBanuio ¢yHKIUI yalie BCEro mpuoerarT, Korja TpeOyeTcs onpeaenuTh
JOIMYCTUMYIO  TOTPEIIHOCTh  apryMEHTOB IO  JIONYCTUMOM  TOTPEHIHOCTH  (DYHKIUH.
HuTeprnonupoBaHue NPUMEHSIOT U B Cllydae, KOrja He0OX0AUMO BBIUYUCIUTD MOTPEIIHOCTD (PYHKIIMH
HECKOJIbKMX MEPEMEHHBIX MPH 33JIaHHBIX MMOTPEIIHOCTAX apryMEHTOB.

19. Ilpu npsimoii CBSA3M € yBEJIMYEHHEM (DAKTOPHOTO MTPU3HAKA PE3YIbTATUBHBINA IPU3HAK
a) yMEHbIIIaeTcs

0) yBeIIMIMBACTCS

B) ocTaeTcs 03 N3MECHCHHS

20. Ilponenypa HOpMHpOBaHUS (CTaHIAAPTH3AILMM) HUCXOAHOTO psAla HpU MOJOOpE K HEMy
TEOPETUYECKOI0 3aKOHA PACIPEACIICHHS IPOBOJAUTCS JUISL:

a) IpUBEJICHUS K Oe3pasMepHOMY BUY

0) yYMEHBLICHHS TUCIIEPCUU psiia

B) YMEHbILIEHHsI a0COMIOTHBIX 3HAYEHUH psia

') YMEHbILIEHUS OIINOOK OKPYTJIEHUS MTPH pacuérax

21. JlucriepCUOHHBIN aHAINU3 TO3BOJISET

a) MPOBEPUTh CTATUCTUYECKYIO 3HAYUMOCTh DPA3NIMUMS MEXKAY CPEJHHUMH 3HAUCHUSMH B
Pa3HbIX rpynmnax

0) MpOBEpPUTH CTATUCTHUYECKYIO 3HAYUMOCTH Pa3IMyUsl MEXIYy CTaHIAPTHBIMU OLIMOKaMu
CPEIHEro B pa3HbIX rpymmnax

B) OLIEHUTh JOBEPUTEIIbHBIE NHTEPBAJIBI CPEHNUX 3HAYEHUN

I') IPOBEPUTH CTATUCTUYECKYIO 3HAUUMOCTh KO3 (DUILIMEHTa KOppeaLnun

22. BeiOopka penpe3eHTaTuBHA. DTO 03HAYAET, YTO:

a) OHa HEeNPaBWJILHO OTPaXKAET MPOMOPIIMH FeHEPATLHON COBOKYITHOCTH
0) OHa TPABUIILHO OTPaXKaeT MPOTIOPIIUN T€HEPATTLHON COBOKYITHOCTH
B) ee 00beM npesbimaeT 30 HaOIr0AeHUH

O0wmee pacnpenenenue 0a/110B TeKyIEro KOHTPOJIS 10 BUAAM y4eOHBIX padoT 1Jisl CTY/ICHTOB

PeliTunr-konTpons 1 TECTUPOBAHUE 20
PeittuHT-KOHTpOIH 2 TECTUPOBAHUE 20
PeliTunr-koHTpOIH 3 TECTUPOBAHUE 20
IToceuienue 3auATUI 20




CTYJIEHTOM

JlomotHUTEThHBIE OATUTBI 0
(6onycCHI)

BrinosiHeHue ceMecTpoBOro
IUIaHa CaMOCTOATEIHLHOM 20
paboThI

2. HpOME)KyTO‘lHaH arrecragus 1Mo JMCuMIlJimHe
IlepeyeHb BONPOCOB K IK3aMeHY / 3a4eTy / 3a4eTy C OlleHKOM.
IlepeyeHb NpaKkTH4YEeCKUX 3a/1a4 / 3a1aHUI K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OlleHKOi (nmpu
HAJIUYUH)

OIIK-1:
bnok 1 (3Hath).

[Tpu ymMeHBIIICHUN BJIBOE IIara HHTETPUPOBAHUS TOUHOCTh pemeHus: OJY 4eTbipexToueuHbIM
MeTonoM Pynre-KyTThl yBenn4uuBaercs B

a) 4 paza

0) 8 pa3

B) 32 pa3za

r) 10 pas.

UYetsipexToueunslii Meto Pynre-Kyrra npuroaen ansa pemenus OY
a) TOJIBKO TIEPBOTO TOPSIKA

0) TOJIBKO BTOPOTO MOPSIJIKA

B) TOJILKO YETBEPTOI0 MOpsIKa

r) M1000ro0 nopsaKa.

Jlns mpuBeneHUsT CUMMETpUYHON 4x4 MaTpullbl K JUaroHaJbHOMY BHUIY METOJoM SKoOu
HEO0OXOIMMO clieaTh

a) 4 mara

0) 6 maros

B) 16 maros

T') KOJMYECTBO IAaroB 3apaHee Mpecka3aTh Hellb3sl.

B Metone SlkoOu coOCTBEHHBIE BEKTOPHI HCXOAHOM MAaTPHUIbl HAXOASATCS KakK

a) CTOJIOIBI MaTPHIIBI, TPUBEICHHOHN K TMarOHaJIbHOMY BUIY

0) cTOJIOIIBI MATPHIIBI TIFIOCKOTO BPAIICHHS

B) CTONOLBI MAaTPUIl OPTOrOHAIBHOTO MpeoOpa3oBaHUs, KOTOpas MPUBOAUT HCXOIHYIO
MaTpHUIly K IUaroHaJbHOMY BUAY

I') B TOTOBOM BHUJIe COOCTBEHHbIE BEKTOPHI MeTO] SIkoOu He Jaer.

Merton SIkoOu mpuMeHsieTcs Uil HaXOKICHUsI COOCTBEHHBIX 3HAYCHUN
a) CHMMETPHUYHBIX MaTpPUIL

0) OPTOrOHAJIBHBIX MATPHUIL

B) YHUTApHBIX MaTpPHII

r) M00BIX KBaJAPATHBIX MaTPHIL.

[Ipu npuBeneHUN MUCXOIHOW MAaTPULBI K JUArOHAIBHOMY BHIY C IMOMOLIbI0 MeToAa SIkoou
CyMMa BCEX JIMaroHaJbHBIX 3JIEMEHTOB Ha KaX/I0M Ilare Merojaa Skobu

a) yMEHbIIIAeTCs

0) yBEeTUIMBACTCS



B) HE U3MEHSETCA
') MOXKET KaK YMEHbBIIATbCS, TaK U YBEITUUUBATHCS.

Brruncnenue uHTerpanga paBHOCIBHO BBIYUCIICHUIO

a) 00bEma 000t GUrypsr;

b) mtomaau mo6o# GhUrypsr;

c) o0béMa Tena, MOSyYeHHOTO BpallleHUeM KPUBOJIMHEHHON Tparenun, y KOTOPOr X = a, X =
b,y =0,y =1f(x);

d) miomany KpUBOJIMHEHHON Tpanenuy, OrpaHMYeHHON TMHUAMHU X = a, X = b, y = 0, y = f(x).

CymHocts Merona CHUMIICOHA 3aKiIOYaeTcss B TOM, YTO 4Yepe3 TPH IOCIeA0BaTEIbHBIC
OpAMHATHI Pa30UEHHS TPOBOTUTCS

a) KBaJIpaTU4Has apadoia;

b) mobas kpusas;

C) CHHYCOU/Ia;

d) runepbona.

MeTo1pI YUCIIEHHOTO HHTETPUPOBAHMS JIJIsl BBIYMCIICHUSI IPUMEHUMBI TOT1a, KOTJa
a) HEBO3MOXKHO OIPEIEeNUTh epBooOpazHyto F(x);

b) HEBO3MOXKHO ONpeAeTUTh MPOU3BOAHYIO f(X);

C) HEU3BECTEH MHTEPBAJl UHTETpUPOBaHUs [a,b];

d) dynakus y = f(x) 3agana rpaduyecku.

Haubonee rpyObIM METOIOM YHCIICHHOTO HHTETPUPOBAHUS SIBJISIETCSI METO/T
a) MPSAMOYTOJIbHUKOB;

b) Tpanemumii;

¢) mapabo;

d) Cummncona.

HeoOxomuMbeiM  ycroBueM mnpuMeHeHUs ¢opmya CUMICOHa SBISETCS: YHUCIO TOYEK
pa3OueHus 10HKHO OBITH

a) YETHBIM YHCIIOM;

b) nenbm grciom;

C) HEYETHBIM UHCIIOM;

d) kxpaTHBIM «4».

Ecnu h - mar uarerpupoBanus To, yem Oosnbie h Tem

a) TOYHee MoJyvarcs NpUOIMKEHHOE 3HaUeHNEe HHTEerpaa;

b) BblIIIIE MOTPEMIHOCTD BBIYUCIEHUN TPUOIMKEHHOTO 3HAU€HNE UHTETpaa;
¢) OoubIlie 00bEM BBIUYMCIICHUI;

d) Gosbire YMCIIO TOUEK pa3OoueHUsI.

YeM BBI3BaHA HEYCTpaHUMAsI TOTPEUTHOCTH?

a) Tem, uTo MaTeMaTHuUecKasi MOJIENIb MCCIEyeMOro 0ObEeKTa HUKOI/Ia HE YYUTHIBAeT BCEX
0e3 WCKIIIOUEHUS SIBJICHWUH, BIHMSIOIMX HA COCTOSHUE OOBEKTa, W TE€M, YTO BXOJIIME B 33134y
3aJJaHHbIE MapaMeTpsl (YKcia Wik QYHKIHUN) U3MEPSIIOTCS ¢ KaKOH-T00 OmMOKOM.

0) Tewm, uro mr00OBIE apuMETHISCKHE OTEpaIliy HaJl YUCIaMH TPOU3BOISITCS TPU HATUIUH
OTPaHUYEHHOTO KOJMYECTBA HCHOJB3YEMBIX JISi 3allUCH YHUCENl Pa3psAl0B MO3UIMOHHON CHCTEMBI
MCUYHCIICHUSL.

B) Tem, uTOo B pe3ynbTaTe NPUMEHEHHUS YUCIEHHOTO METO/Aa MOTYT OBITh IOJy4YeHBI HE
TOYHBIE, & MPUOIIKCHHBIE 3HAYEHUS MCKOMOM (pyHKIMH, JaXke eClI BCE NMPEIIHCaHHbIE METOIAOM
BBIYUCIICHHS ITPOJIeNIaHbl a0COTIOTHO TOYHO.



YeM 0O0ycCIOBICHO TOSABICHHE IOTPEIIHOCTH OKPYIJICHHS TPH YHUCICHHOM PpEIICHUHU
IIOCTaBJIICHHOHN 3a1auu’?

a) Tem, uTo MareMaTu4ecKas MOJIENIb UCCIETyeMOro 0ObeKTa HE MOXKET YUUTHIBATh BCe 0e3
HCKJIFOUEHMS SIBJICHMS, BIMAIONINE HA COCTOSHNE O0OBEKTA.

6) Tem, 4yro moOble apudMeTHUECKUE ONEPALMU HaJl YUCIAMU MPOU3BOIATCS MPU HATUYUU
OTPAaHUYEHHOTO KOJUYECTBA HCIIOIB3YEMBIX I 3alMCH YHCET Pa3psoB MO3UIIMOHHON CHCTEMBI
NUCYUCIICHUA.

B) TeM, 4TO B pe3yiabTare NMPUMEHECHHs] YHMCICHHOTO METOAAa MOTYT OBITh IOJYYEHBI HE
TOYHBIC, a HpI/I6JII/DKCHHBIC 3HAYCHUA HCKOMOﬁ q)yHKLII/II/I, aXXE €CJIIN BCEC HpCI[HI/IcaHHBIe MECTOAOM
BBIYHCIICHHSI TIPOICIIaHbl A0COJIOTHO TOYHO.

B yewm 3akmiouaercs 3a1aya 0OpaTHOTO MHTEPIOIUPOBAHUS?

a) [Tycts pynkuus y = f(x) 3agana trabnuueii. TpeOyercs Mo 3alaHHOMY 3HAUYCHUIO (PYHKIIHH
y HaliTH COOTBETCTBYIOIIIEE 3HAYCHHUE apTyMEHTA X.

0) [lycte pynkuus y = f(x) 3agana trabnuneit. TpeOyercs HaiiTh GyHKIHIO g(X), pacdueTsl 1O
KOTOpO# 1100 COBMAAAIOT, JTUOO B OMPEACICHHOM CMbICIE MPUOIMKAIOTCS K JaHHBIM 3HAYCHUAM
byakuun f(x).

B) Ilyctes ¢yukmus y = f(x) 3agana Ttabmunei. TpeOyercs MOCTpOUTH MOJMHOM BH/IA,
NPUHUMAOIINHI B TOYKAX Xi, HA3bIBAEMBIX y3JIaMH, 3HAYCHUSI HHTEPIONIMpyeMoi GpyHkuuu f(Xi).

HazoBuTe 10CTOMHCTBA U HEIOCTATKU HHTEPIOISIIMOHHBIX (hopmyit Jlarpamka.

a) JloctomuHcTBO — MeTOJ Hambosee MPOCT B MOHUMAHUKM M OPraHU3allUU BBIYHUCIUTEIHLHOTO
npouecca. OCHOBHOM HEJOCTAaTOK METOJla — IpU YBEJIMYEHUH 4YHCIA Y3JI0B U COOTBETCTBEHHO
CTETNeHH UHTEPIOJSIMOHHBIN MHOTOWIEH Jlarpanka TpeOyeTcst CTpOUThH 3aHOBO.

0) loCTOMHCTBO — METOJ] OTHOCUTCS K YHACITY UTEPAIMOHHBIX METOAOB U UMEET HAaHOOIBIIYIO
TOYHOCTh MHTEpHOSUU. OCHOBHOM HEIOCTATOK METOAA — MEMJIEHHAs] CKOPOCTh CXOJAMMOCTH, YTO
IMPUBOJUT K 3HAYUTCIIbHBIM 3aTpaTaM MAallMHHOTO BPEMCHU.

B) JIOCTOMHCTBO — HCIOJIh30BAHUE MHOTOUYJICHOB HEBBICOKOTO MOPSIKA U BCIEACTBHE 3TOTO
MaJjio€ HaKOIUIEHHWE MOTPEIIHOCTEH B Tpoliecce BhIYUCICHU. OCHOBHOW HEJOCTATOK METoAa — W3
qrclia METOA0B UHTEPIIOJSINKI Hanboliee CI0KEH B OpPraHU3aIiH BBIYUCIUTEIBHOTO TIpOIIecca.

Ha3zoBute o0nacti mpuMeHEHHs] HHTEPIIOIUPOBaHUS (DYHKIIHUH.

a) K unTeprnonupoBanuio ¢yHKIMI ydalie BCcero mpuOeraroT, Korja NPUXOJUTCS BBIUUCISTD
3HaYeHUs (YHKLUUU B MPOMEKYTOUHBIX TOYKAX, MPU 3TOM JaHHas (QYHKIMS 337aHa B TaOJIMYHOM
BUJIE U AHAJIUTUYECKOE BBbIpaKeHHE (YHKIMU HEU3BECTHO. VHTepmoaupoBaHUE NMPUMEHSIOT U B
cilyyae, Korja aHaJIMTHYeCKUH BHUJ (PYHKIIMM U3BECTEH, HO CJIOXEH M TpeOyeT 0oJbIIoro odbema
BBIUMCIICHUM JIsl ONIPEIENIEHNs OT/I€IbHBIX 3HAUeHUN (QYHKIUH.

6) K unTepnonnpoBanuio (pyHKIMHA yalie BCero mpuOerarT, KOraa MPUXOJUTCS BBIUUCIIATH
IpOU3BOJIHBIE  OT  (PyHKUMH, 3aJaHHBIX  TaOIMYHO, WJIM  KOTJa  HEMOCPEICTBEHHOE
muddepeHpoBanne (QyHKIMM 3aTPyIHUTENbHO. MHTEpronupoBaHUe NPUMEHSIOT M B clyyae,
KOr'/la HE0OXOJMMO BBIUHCIUTH MPOU3BOIHBIE OT PYHKIIMM, UMEIOLIUX pa3pbIB 2-T0 poja.

B) K mHTepnonupoBanuio QpyHKIHMI yaiie Bcero mpuOerarT, Korjaa TpedyeTcs onpelelnuTh
JIOMYCTUMYIO  TOTPEHIHOCTh  apryMEHTOB IO  JIOMYCTUMOM  MOrpemrHocTd  (QyHKLHUU.
WuTepnonrpoBanue NPUMEHSIOT U B cliydae, KOrja Heo0X0AMMO BBIYUCIUTH HOTPEIIHOCTD () YHKIIUH
HECKOJIbKUX MEPEMEHHBIX MPH 3a/IaHHBIX TOTPELIHOCTAX apryMEHTOB.

B 4eM cocTOUT CyTh METOJIOB YHCICHHOTO HHTETPUPOBAHUS () yHKITHIA?

a) CyTb COCTOUT B 3aMeHE MOJBIHTErpaIbHON (pyHKIMHU f(X) BcioMorarenbHOM, HHTErpal OT
KOTOPOM JIETKO BBIYUCISETCS B 3JIEMEHTAPHBIX QYHKITUAX.

6) CyTb COCTOMT B CIEYIOLIEM: MPH 3aJlaHHOM YHCJIE WHTEPBAIOB pPa3OMEHHS CIEIyeT
PacCMOIO0KUTh UX KOHIIBI TaK, YTOOBI MOTYYUTh HAaUBBICIIYIO TOYHOCTH HHTETPUPOBAHUSI.

B) CyTh COCTOMT B TOM, YTO W3 TOJBIHTErpadbHOU (QyHKIHH f(X) BBIICISIOT HEKOTOPYIO
byHKIHIO g(X), UMEIOUTYIO TE )K€ 0COOCHHOCTH, uyTO PyHKIHs f(X), 2IIeMEeHTapHO HHTETPUPYEMYIO Ha
JTAHHOM NPOMEXKYTKE U TaKyto, 4To0bI pasHOCTH f(X)—g(X) nMena HyKHOE YUCIIO MPOU3BOIHBIX.



HasoBute obnactu npuMeHeHns: GOpMYI YHCICHHOTO HHTETPUPOBAHHS.

a) K uncieHHOMY MHTETpUPOBAHMIO Yallle BCETO MPUOETAIOT, KOTa MPUXOJUTCS BBIUYUCIATH
UHTErpajgbl 0T (DYHKUWH, 3aJaHHBIX TAaOJMYHO, WJIM KOT/Aa HEIMOCPEICTBEHHOE HHTEIPHPOBAHHE
(GyHKINU 3aTPyTHUTEIBHO.

0) K uncneHHOMY MHTETPUPOBAHHUIO Yallle BCETO MPUOETalOT, KOTJAa MPUXOIUTCS BBIYUCIATH
3HaYeHHUs (YHKLUUU B MPOMEKYTOUHBIX TOYKAX, MPU TOM JaHHas (QYHKIHS 3a7aHa B TaOJIMYHOM
BU/IC M aHAJIUTUYECKOE BBIpaKeHUE (DYHKIIUU HEH3BECTHO.

B) K uncneHHOMY MHTETpHpPOBAHUIO Yallle BCErO MPUOETraioT, Koraa TpeOyeTcs: ONnpeneinuTh
JOMYCTUMYIO IIOTPEITHOCTh apIyMEHTOB TI0 IOITYCTUMOI IMOTPEIIHOCTH (DyHKIIUH.

HazoBure nocromHcTBa meropa I['aycca (Merona HauBbICIIEH anreOpanyeckoll TOYHOCTH)
BBIUMCJIEHMSI OIIPEJIETIEHHOIO UHTErpaa.

a) Metoa I'aycca B psay Apyrux METOJOB YHMCIEHHOTO MHTEIpUPOBaHMS Hauboliee MpocT B
NOHMMAHWM W OpraHM3allM BBIYMCIUTENBHOrO mpouecca. [Ipu 3tom ectb jierko ompenensemas
OLIEHKA MOIPEIIHOCTH.

06) B merone T'aycca oTpe3ok MHTErpupoOBaHMs pa3OMBAEcTCs HA N PABHBIX MHTEPBAJIOB B
OTJMYUE OT JAPYIMX KBaJpaTypHbIX (OpMyJ, B KOTOPBIX aOCHMCCHI Xi MOAOUPAIOTCA HUCXOAS U3
CO00paXeHUI TOYHOCTH U, BOOOIIIE FOBOPSI, ABJISIOTCS UPPALMOHATIBHBIMU YUCIIAMHU.

B) Jlns GyHKUMH BBICOKOW IJIQAKOCTH NPH OJMHAKOBOM 4HCie Yy3710B Meron I'aycca maer
3HAUUTENbHO 00Jiee TOUHbIE PE3YyJbTaThl, YEM APYTHUE METOJAbl YUCIEHHOTO MHTerpupoBanus. [Ipu
3TOM Ul TOJIy4eHHs] OJHOM W TOW ke TOYHOCTH Mo (opmyine I'aycca HE0OXOAMMO BBINOJIHUTH
MEHBUIE ONEPALUN.

[IpoBenute cpaBHEeHUE (OpPMyYJ] YHUCICHHOTO MHTETPUPOBAHUS IO TOUYHOCTH HA OCHOBAaHUU
OCTaTOYHBIX WIECHOB (hOPMYII.

a) ®opMyna NpsIMOYTOJIBHUKOB 00ECIIEYMBAET BBICOKYIO TOYHOCTH HPU HEOONBIIOM YHUCIE
y3510B, 4yeM ¢opmyiasl CHUMIICOHA M Tpamelnuii, a mociaegHue — Oojee TOYHbIE PE3yIbTaThl, YEM
dopmyna laycca. Opnako st (QyHKIIMKM MaJloM TJIaJAKOCTH, WUMEIOIMUX JUIIb 1-10 Wi 2-10
NPOM3BOJIHYIO, a Takke s (QYHKIMH C paspblBaMH TPOU3BOJHBIX MPOCThIE  (HOPMYJIbI
unterpupoBanus (I'aycca, Tpaneunu u CUMIICOHA) MOTYT AaBaTh MPUMEPHO Ty € TOUHOCTb, YTO U
bopmyna npsMOYroIbHHUKOB.

0) Jnst ¢yHKIME MMEIOUX HENpepbIBHbIE MPOU3BOAHBIE JOCTATOUYHO BBICOKOIO MOPSAKA
IpU OJJMHAKOBOM 4HCIIe y370B ¢opmyna ['aycca 1aeT 3HauuTENbHO 00Jiee TOUHBIE Pe3yNbTaThl, YeM
¢dopmyna CumIicoHa, a mociaeHss — 00Jjiee TOUHbIE Pe3yJIbTaThl, YeM (OPMYJIbI IPSIMOYTOJIBHUKOB U
Tpaneuuii. [Ipu 3ToM /U1 TONTydeHus: OIHOM U TOM e TOYHOCTH 1o dopmyne ['aycca HE0OX0aMMO
BBIMIOJIHUTh MEHBIIIE orepanuii, ueM no ¢opmyne CuMIicOHa, a IO MOCIEIHENH — MEHbILE, YeM 10
bopmyIe Tpanenuii.

B) AHaiu3 (GpopMys YMCIEHHOTO MHTETPUPOBAHUS MOKA3bIBAET, UYTO JJIsi (PYHKIMH BBICOKOM
ITIAJAKOCTH KBajpaTypHass (opMmyna Tpameuuii sBiseTcss Hamboyiee TOYHOM 10 CpPaBHEHUIO C
dopmynamu I'aycca m Cumncona). OmHako mis QyHKIIUK ¢ pa3pblBaMU MPOU3BOJHBIX Hambojee
TOYHOU sBJIsIETCs OoJee ciaoxHas (hopMyia NPsIMOYTOJIbHUKOB.

B uem mpeumytiecTBo MeTona 3eiaens A pelieHus] CUCTEMbl JIMHEWHBIX alreOpandecKux
YPaBHEHUH IIepe] METOJOM MPOCTON UTepalun?

a) JlaeT OONBIION BBIMTPHIII B TOYHOCTH, TaK KaK, BO-TIEPBBIX, METO 3ei1esl CyIeCTBEHHO
YMEHBIIAET YHUCJIO YMHOXXEHUW W JICJICHWH, BO-BTOPBIX, IIO3BOJISICT HAKAIUIMBATh CYMMY
MPOU3BeICHUH 0€3 3aIICH MPOMEKYTOUYHBIX PE3YIbTATOB.

0) Meton 3eiinenst sIBASIOTCS aOCOMIOTHO CXOJSAIIUMCS, T.€. JJI HETO HET HEOOXOIMMOCTH
BBOJIMTH IOCTATOYHBIE YCIOBUS CXOUMOCTH B OTIUYHE OT METO/1a TPOCTOM UTEPALIHH.

JUisi pemeHuss CUCTEM JIMHEHHBIX anreOpanveckux YypaBHEHUH Kakoro Buia paszpaboTaH
METO/I TPOTOHKHU?



a) Merox mpOroHKHM pa3paboTaH Ui pELIeHHS CUCTEM JIMHEHHBIX anreOpanyecKux
YPaBHEHUH C pa3peXeHHOH (JIMIIb Majas J0JIs 3JIEMEHTOB MATPHIBI OTJIMYHA OT HYJs) MaTpHULEH
K03 PHUIIIEHTOB.

06) Meron mnporoHku pa3paboTaH Uil pEIICHHS CHCTEM JIMHEWHBIX alreOpanyecKux
YPaBHEHHI C TPEXHMArOHAIBHOM MaTpUIEH KO PHUIIMEHTOB.

B) Meron mnporoHku pa3paboTaH Ui peIIeHHS CHCTEM JIMHEWHBIX anreOpandecKux
YpaBHEHHIA C aniepuoANYECcKOi MaTpuieil K03(hHUIMEHTOB.

Omnumure metox ["aycca penienns CUCTeMBbl JIMHEHHBIX anreOpanyecKux ypaBHEHUH.

a) B ocHOBe maHHOro Merona JEKUT UAes MOCIeA0BaTEIbHOIO MCKIIOYEHNUs HEU3BECTHBIX.
Pemenne cucrembl pacnagaercs Ha JBa JTama: 1) OpsSMOM XOJ, KOrja MCXOJHas CcHUcTeMa
IPUBOAUTCS K TPEyrojbHOMY BUAY; 2) NOJy4YeHHblEe KO3(DPULIMEHTH! NPU HEU3BECTHBIX U MpaBble
YaCcTH ypaBHEHUHN XpaHATCS B HamMiaTh DBM u HCTIONB3YIOTCS PU OCYILIECTBICHUN 0OPaTHOTO X072,
KOTOPBIM 3aKJIFOYAETCsl B HAX0XKICHUU HEU3BECTHBIX U3 CUCTEMBI TPEYTOJIbHOIO BU/A.

0) 3amaHHas cucTeMa JMHEHHBIX YpPaBHEHHH KakuUM-THOO 0O0pa3oM MPUBOIUTCA K
SKBUBAJIEHTHOMY BuZy. McXoas U3 MPOU3BOJIBHOIO HAYaJIbHOTO BEKTOPA, CTPOUTCS UTEPALMOHHBIN
npouecc. [Ipy BBIOTHEHUU AOCTATOYHBIX YCIOBUHW CXOAMMOCTH, ITOIYYaeTCs ITOCIIEI0BATEIbHOCTh
BEKTOPOB, HEOIPAaHUYHO MPUOIIMKAIOIUXCS K TOYHOMY PELICHUIO.

B) Ecinu mMarpuna ko3p@puuueHTOB A HEBBIpOXKJEHHAs (ONpENeNuTeNb ITOW MaTpulbl HE
paBeH HYJII0), TO UCXO/IHAs CUCTEMA UMEET €IMHCTBEHHOE pPeIlIeHHE.

[ToueMy MeTOJl MPOCTON UTEpALMH PELICHUS CUCTEM JMHEHHBIX anredpandeckux ypaBHEHUIN
Ha3bIBACTCSI CAMOUCTIPABIISIOIIMCS?

a) [ToToMy uTO JJIs1 TAHHOTO METO/1a BBOSTCS IOCTATOUYHbIE YCIOBUS CXOUMOCTH.

0) Iloromy 4TO OTHENbHAs OMMOKA, NOMYIICHHAs TNPHU BBIYUCICHHUSX, HE OTpakaeTcs Ha
KOHEYHOM pe3ylbTare, T.K. OMMOOYHOE MPUONIMKEHHE pacCMaTpPUBAEeTCsl KaK HOBBIM HadalbHBIH
BEKTOD.

B) [loToMy 4YTO mpW HCMONB30BAHMM JAHHOTO METOJIa CTPOUTCS OTAENbHas MpoLeaypa,
WCITpaBJIsIoNIas JI00bIe OUTMOKH, JOMYIIICHHBIC TIPU pacueTax.

KaxkoBbI HefocTaTKH pelieHust CUCTEMBI ypaBHEeHM 1o nipaBuiy Kpamepa?

a) JlanHoe mpaBmiIO pa3pabOTaHO M NMPUMEHUMO JIMIIb U PELIEHHs CHCTEM JIMHEWHBIX
anredpanvyeckux ypaBHEHUH ¢ Tpex/IMaroHalbHOM MaTpulel KO3 PHUIIMEHTOB.

0) Peanmu3zanus 1aHHOTO METOJa B BHUJE BBHIUMCIUTENBHOM MPOLEyphl TPEOYET BHIMOIHEHUS
3HAUUTENBHOTO KOJMYECTBA apU(PMETHUUECKHUX OIepaluii M COOTBETCTBEHHO OOJBLIMX 3aTpaT
MaIlMHHOTO BpeMeHH. KpoMe Toro, oH oueHb YyBCTBUTEJIEH K OIIMOKAM OKPYTJICHHS.

B) /laHHBIN METOA JaeT MEHee TOYHbIE PE3YJIbTAThl, YEM JIPYrHe€ METOJbl PELICHUS CUCTEM
JUHEHHBIX anreOpandeckux ypaBHeHUil. [Ipu 3ToM TpeOGyeTcsl BBIMOJHEHHE KECTKUX JOCTaTOYHBIX
YCIOBUM CXOJUMOCTH.

B dem nocToMHCTBO M HemocTaToOK MeToja HblOTOHA HAXOXKIEHUS KOPHEH HEIMHEWMHOrO
ypaBHEHHA?

a) Meroxg HploToHa BecbMa OBICTPO CXOAMTCSA, TOUHOCTh KaXKIAOTO MPUOIMKEHHUS B 3TOM
METOJIE MPONOPLHMOHAIbHA KBaApaTy TOYHOCTH Npeablayniero. OCHOBHOM HEAOCTAaTOK METona —
HEO00XOUMOCTb JJOCTATOYHO TOYHOTO HaYaIbHOTO MPUOIMKEHNUS.

6) Merton HproTOHa OTHOCHTCS K YHCITYy UTEPALlMOHHBIX METOAOB BTOPOT'O MOPSAIKA U UMEET
HauOOJBIIYI0 TOYHOCTh HAXOXKIEHHUS KOpHEH HeluHeWHoro ypaBHeHHs. OCHOBHON HEIOCTAaTOK
METO/a — MEJUICHHAs1 CKOPOCTh CXOJUMOCTH, YTO IIPUBOAUT K 3HAUUTEIBHBIM 3aTpaTaM MaIlIMHHOTO
BPEMEHH IIPU PEUICHUH CIOXKHBIX HEJIMHEHHBIX YPABHCHHM.

B) Merox HbroTOHa B pslly UTEPALIMOHHBIX METOAOB HAXOXAECHHUS KOPHEW HEIMHEWHOTO
ypaBHEHMsI Haubosiee IMPOCT B OPraHMU3ALMU BBIYMCIUTEIBHOrO mporuecca. OCHOBHOM HENOCTaTOK
METO/a — AOCTaTOYHO MEJJIEHHAs! CKOPOCTh CXOAUMOCTH.



IIpoBenute cpaBHEHHME MeTONOB JeneHus otpeska mnomnonam (JIOII) m HerotoHa mno
Pa3IMYHBIM KPUTEPHSIM (YHUBEPCATbHOCTh, CKOPOCTh CXOJIUMOCTH).

a) Merong HeroToHa oOnamaer Oosbmielt yHUBepcaidbHOCThIO, dem wmeton JOII, T.k.
CXOJMMOCTbh 3aBHCHUT TOJIbKO OT BbIOOpa HavanbHOUM TO4ku. Beruucienus merogom JOII moxHO
HAYMHATH JIMIIL C OTPE3Ka, HA KOHIIAX KOTOPOTro (PYHKIIHMSI MMEET pa3HbIe 3HAKU, & BHYTPH ITOTO
MHTEpBaJia HEMIPEPbIBHBIE MPOU3BOAHbIE 1-T0 U 2-r0 nmopsaakoB. [Ipu perieHny npakTUYECKUX 3a/1au
HE BCErJa yJIaeTcsi MPOBEPHUTH BBIOJHEHWE HEOOXOJUMBIX OTPAaHUYCHHWH HAa BBIOOP MOJO00HOTO
unrepBaia. Oxnako meton JIOIT o6nagaet 6osee BRICOKOW CKOPOCTHIO CXOIUMOCTH.

0) bonee ynusepcanbubiM siBisiercss meto JJOIL. On rapantupyer noidydeHrue permeHus s
mo00# HenpepbIBHON PyHKIMU f(X), €ciM HalIeH HHTEpBaj, Ha KOTOPOM OHAa MEHSET 3HaK. MeToj
Herorona mpenwsiBisier k ¢yHkuuu Oosnee xectkue TpeboBanusa. CxomumocTs MeToga HproToHa
CYIIIECTBEHHO 3aBUCHUT OT BbIOOpa HauaabHOU Touku. [Ipu peanusaiuu 1aHHOTO METO/1a HEOOXOIUMO
MpeyCMaTPUBATh BEIYMCIICHUE TPOU3BOIHBIX (DYHKITUH JJIsi OpPTaHU3aI[MH HTEPAIIHOHHOTO TpoIiecca
U TIPOBEPKH YCJIOBUN CXOAMMOCTH. BakHbIM mpeumyiecTBoM MeTona HeloToHaA siBiisieTCs BbICOKAS
CKOPOCTh CXOJMMOCTH, OOECHeYMBAIONIas 3HAUYUTEIbHYIO IKOHOMHIO MAIIMHHOTO BPEMEHH IpHU
PEIIEHUH CIIOKHBIX HEJTMHEHHBIX YPaBHEHUH.

B) Metonel Hetorona u JIOII umeroT oguHakoBble HEOOXOIUMBIE M JTOCTATOYHBIE YCIOBUS
CXOJMMOCTH, TMOATOMY NPUMEHUMBI B OJMHAKOBbIX ycnoBusax. Opnako meron JOII obnamaer
JUHEHHON CKOPOCTBIO CXOJUMOCTH, MO3TOMY BE€ChbMa OBICTPO CXOAMTCS B OTJIMUKME OT METOja
HreroToHa, KOTOPBIH 00/1a0aeT JHIb KBaAPATHUYHON CKOPOCTHIO CXOUMOCTH.

B 4yeM 10CTOMHCTBO HESIBHBIX METOAOB perieHus auddepeHnnanbHbIX ypaBHEHUH?

a) B ToM, 4TO HEsIBHBIE METO/IBI B OOJIBIIMHCTBE CIIydaeB a0COIIOTHO YCTOWYHBHI.

6) B ToMm, uTO HesBHbIE METOAbI B OOJBIIMHCTBE CIy4yaeB SIBJSIOTCS Oojiee MPOCTHIMH B
peanu3aluy B BUJI€ IPOrPaMMHOIO MIPOIYKTa.

B) B ToMm, 4TO HesBHBIE METO/AbI HE TPEOYIOT Ha KaXJOM lIare pelieHus HEeIMHEHHOro
YpaBHEHHUS.

Kakas koHeuHO-pa3HOCTHasi cxema, annpoKcUMUpymomas auddepeHnanbHOe ypaBHEHUE B
YAaCTHBIX ITPOU3BOJHBIX, Ha3bIBATCS COINIACOBAHHOW?

a) CoryiacoBaHHOW Ha3bIBACTCSl PA3HOCTHAs CXE€Ma, allpOKCUMHPYIOIIas YpaBHEHHE B
YACTHBIX IIPOM3BOJHBIX, €CJIM IIPU U3MEIBYEHUH CETKU MOIPEUIHOCTD allpPOKCUMAIMN CTPEMUTCS K
HYJIIO.

0) Pa3HocTHas cxema Ha3bIBaeTCs COIJIACOBAHHOW, €CIM Ha KaKJOM IIare Mo MaplIeBOH
KOoopJuHaTe Jro0as onrlOKa He BO3pacTaeT IMpy Mepexo/ie OT OJHOTO I11ara K Ipyromy.

B) CornacoBaHHON cXeMOH Ha3bIBaeTCsl pa3HOCTHAs cXeMma, OOecreuuBalolias TOYHOE
BBIMIOJTHEHHE 3aKOHOB COXpaHEHMs (MCKIIIouYash MOTPEIIHOCTH OKPYIJIeHHs) Ha Jto00il ceTke B
KOHEYHOU 00JIacTH, coaep Kaliei MPOU3BOJIIEHOE YHCIIO Y3JI0B Pa3HOCTHOM CETKH.

Kakas 3amauya 11 ypaBHEHUMH B UYACTHBIX MPOU3BOJHBIX HA3bIBAETCS KOPPEKTHO
ITOCTaBJICHHOM?

a) 3agaua /Uig ypaBHEHHH B YaCTHBIX MPOU3BOJIHBIX HA3BIBAETCS KOPPEKTHO IMOCTABICHHOM,
€CJIN BBIITOJIHAKOTCSA YCJ'IOBI/U{ yCTOﬁ‘—IHBOCTH 1 COTJIACOBAHHOCTH.

0) 3amaya nns ypaBHEHUH B YaCTHBIX MPOU3BOIHBIX HA3bIBAETCS KOPPEKTHO MOCTABICHHOM,
€CIM OHa MMEET €IWHCTBEHHOE pEIeHHEe, HEMPEPHIBHO 3aBUCAIIEE OT HAYAJIBHBIX W TPAHUUHBIX
YCJIOBUM.

B) 3ajaya /I ypaBHEHUN B YaCTHBIX NMPOM3BOJHBIX HA3bIBAETCS KOPPEKTHO MOCTABICHHOM,
€CJIM HAaYallbHbIC U TPAHUYHBIE YCIIOBUS OMPEIeNIeHbI U HEMPEPHIBHBI B 3aJAHHON 0OIACTH.

Kakas koHeuHO-pa3HOCTHAsI CXeMa Ha3bIBACeTCs CJ1a00 HEYCTOHUMBOI (yCTOMYNBOIA)?

a) Ecam oTaenbHas mOrpeniHOCTh OKPYTJIEHUS pacTeT (HE pacTeT), TO Pa3HOCTHAas cxema
Ha3bIBaeTCs c1ab0 HEYCTONYNBOM (YCTOWYMBOW).

6) Ecnu npu u3MenbueHUM CETKM MOTPEIIHOCTh AanMpOKCUMAIMU CTPEMHUTCS K HYIIO
(emuHUIIE), TO PA3HOCTHASI CXEMa HA3BIBAETCS ClIa00 HEYCTOMYMBOM (YCTOWYUBOW).



B) Ecim nonmHas norpemHocTh OKpYIVIEHUs pacTeT (HE pacTeT), TO pa3HOCTHas cxema
Ha3bIBACTCSI CJ1A00 HEYCTONYMBOM (YCTOMYHBOM).

Kakne ¢wusmyeckue mpomecchl OMKMCHIBAIOT ypPaBHEHHS B YAaCTHBIX ITPOU3BOIHBIX
SJUIMIITHYECKOro THIa?

a) YpaBHEHHUS B YACTHBIX IPOU3BOJHBIX OJIJUIUNTHYECKOTO THIA OOBIYHO OMHUCHIBAIOT
YCTaHOBUBIIUECS MTPOLIECCHI.

0) VYpaBHEHUS B 4YACTHBIX IPOM3ZBOAHBIX JJUIMITHYECKOTO THUIA OOBIYHO OIKMCHIBAIOT
OJIHOMEpHBIE IMHAMHYECKHUE TIPOLIECCHI.

B) YpaBHEHHUS B YaCTHBIX IPOU3BOAHBIX JUIMIITHYECKOTO THIA OOBIYHO OIHUCHIBAIOT
HEYCTAaHOBUBIIHECS TPOIECCH, HO 30HA 3aBUCUMOCTH UX PEUICHUH B OTIMYME OT TUIEPOOTUICCKIX
ypaBHEHUH HE OTpaHUYCHA.

YKaXuTe METOAbl TMOCTPOSHUSI KOHEYHO-PA3HOCTHBIX  CXEM,  allPOKCUMHPYIOIIUX
g depeHraIbHoe YpaBHEHHE B YACTHBIX MPOU3BOIHBIX.

a) Meroapr: 1) paznoxxenue ¢pyukuuit B psg Oypee; 2) auddepeHunanbHblii MeToT; 4) METOL
KOHEYHOT0 00beMa.

6) Meronbl: 1) paznoxenue ¢yHkuuii B psn Teinopa; 2) uHTepnoisauus GyHKIUI
MOJIMHOMAMH; 3) HHTETPAbHBINA METO/; 4) METO KOHTPOJIBHOTO 00BheMa.

B) Mertoasl: 1) mpoctoii sBHBIN Meton Diinepa; 2) meron Jlakca-Benapodda; 3) meron
UCIIOJIb30BaHuUs pa3HOCTEN NpoTUB NoToKa; 4) meto Kpanka-Hukoincona.

JlaiiTe onpenenenyre MapIeBoOr 3a/1a4u Uil YPABHEHNUN B YACTHBIX ITPOU3BOJAHBIX.

a) 3ajaya Ha3bIBaETCSl MapUIEBOM, €CIU pPELICHHE YPaBHEHUS B YACTHBIX IMPOU3BOAHBIX
BHYTPH HEKOTOPOi1 00J1aCTH OIpeIeIIAeTCs JIUILb YCIOBUSAMH Ha TPaHULIE 3TOW 001acTy.

0) 3ajavya Ha3bIBaETCSl MapIIEBOU, €CIIM HA TpaHULle 00JacTH 33/1aHa JMHEHHas KOMOMHALUS
MCKOMOM (DYHKIIMU U €€ MTPOU3BOIHOM 110 HOpMaJIU K T'paHuIIE.

B) MapieBoil Ha3bIBaeTcs 3ajada, B KOTOpPOH TpeOyeTcs HaWTH pelleHHue YpPaBHEHHUS B
YaCTHBIX NMPOU3BOJIHBIX B HE3aMKHYTON 00JIaCTH MPH 33aHHBIX IPAaHUYHbBIX U HAYaJbHBIX YCIOBUSIX.

bnok 2 (ymersn)

JHana 4x4 marpuia, y KOTOPOM OTJIMUHBI OT HYJA TOJBKO 3ieMeHThl A[l,2]=1, A[2,1]=-1,
A[3,4]=1, A[4,4]=1. Kakoli "3 HIKENEPEUUCICHHbIX BEKTOPOB SBISIETCI €€ COOCTBEHHBIM
BEKTOpOM?

a) [0,1,0,1]

6)[1,1,1,1]

B) [0,0,1,1]

r) [0,0,1,-1].

Beruucnutes MHTErpan o METOAY «IEBBIX» MPAMOYTOJIBHUKOB C TOYHOCTHIO =0,1

a) 4,10

b) 2,05

c) 1,34

d) 2,84

W3BecTHO, uTO HMHTerpupyemas (QyHKIMsS — JMHeWHas, oOiacTe mHTerpupoBanus [-1, 1],
TpeOyemast TouHocTs He MeHee 0,01, mHTErpupoBaHue MPOU3BOAMTCA MeTonoM Tpamenuil. Kakoe
MHUHHMAaJIbHOE KOJIMUYECTBO IIaroB HEOOXOIUMO IS IOCTUKEHUS 3aJaHHOW TOYHOCTH?

a)l

b) 200

c) 100

d) 400



3apaHee M3BECTHO, YTO (DYHKIMSI OMUCHIBACTCS MOJMHOMOM BTOPOM CTeNEeHH (KBaapaTHBIM
ypaBHCHHEM). YKaXHUTe MeToj (M3 4YHClIa PACCMOTPEHHBIX), KOTOPBIH TO3BOJUT BBIYHCIUTH
OTIpeICIICHHBI HHTETPAT 0€3 MOTrPeIIHOCTH (TIOTPEUTHOCTh OKPYTJICHUS HE YYUTHIBATH ).

a) metoq, CHUMIICOHa;

b) MeTon Tpamenuii;

C) METOJI «JICBBIX)» MPSIMOYTOJbHUKOB;

d) MeTon «CcpemHUX» TPSIMOYTOJIbHUKOB.

Hekortopeie Bemmuuubel t = 0,34 u k = 0,42 usmepensl ¢ ToyHocThio g0 0,01. Haiitu
aOCOJIIOTHYIO U OTHOCUTEJIBHYIO IMOTPEIIHOCTH B onpeeieHuy BeauduHsbl d = tek = 0,1428.

a) Ab6comorHas norpemHocts = 0,0075 , oTHOCUTENBHAS TOrpettHocTh = 0,053.

0) AGcomotHas norpentHocth = 0,0077 , oTHOCUTENBbHAS norpemHocTs = 0,051.

B) AGcomoTHas norpemHocts = 0,0077 , oTHOcuTeNnbHast morpemHocTs = 0,054.

OnpenenuTb OTHOCHTEIBHYIO IOTPEIIHOCTh MPUONMKEHHOro uucia b = 23254 mo ee
abcomrotHo# norpemHoctd Ab = 0,01, mpeaBapuTeIbHO OKPYTIIMB YUCIIO b 0 BEPHBIX 3HAKOB.

a) OtHocurenbHas norpemHocTs = 0,0078.

6) OtHocutenbHas norpemHocTs = 0,0043.

B) OTHOCuTenbHast norpemHocTs = 0,0143.

O6bem V = 2,385 M3 u mmotHOCTh p = 1400 kxr/M3 00pasia u3MepeHsl ¢ TOYHOCTHIO 10 1 am3
u | xr/M3 cooTrBeTcTBeHHO. HaifTn aOCONIOTHYIO M OTHOCHUTENIbHYIO TOTPEIIHOCTH B ONpPEACIICHHN
Macchl oopasna m = V-p = 3339 kr.

a) AGcomoTHas orpemHocTh = 3,895, orHOCcHTenbHAs morpentHocTs = 0,0012.

0) AOcouroTHas TorpentHocTh = 3,786, oTHOCcUTEebHAs morpenHocTh = 0,0011.

B) AGcontoTHast MOrpemHocTh = 3,657, oTHOCUTENbHAA norpemHocTs = 0,0010.

Haner yucna a = 1,137 u b = 1,073 ¢ abcomotHeiMu norpemHoctssMa 0,011. OueHutsb
MOTPENTHOCTh UX Pa3HOCTH ¢ = a — b.
a) 0,011. 0) 0,022. B) 0,001.

[To mporuosy 1983 r. no6srya Hedtu B 3amannoi EBpone momkna Ob1a coctaBuTh B 1980 T.
— 2,6 muH. Gappeneit/cyt., B 1985 1. — 3,9 muH. 6appeneii/cyt. u B 1990 r. — 3,2 muH. 6appeneii/cyT.
Hcnonp3ys MHTEpIONALMOHHBIN oauHOM Jlarpanska, paccuutarh JaHHBIN MoKa3aTesb Ha 1988 1.

a) 3,720 miH. 6appenei/cyT.

0) 3,894 muH. Gappeneit/cyT.

B) 3,643 muH. 3,894 muH. Gappeneit/cyT.

C kakoif TOYHOCTHIO MOKHO BBIYUCIIUTH M0 HHTEPHOSAIIMOHHON dopmyne Jlarpanxka In 100,5
1o u3BecTHBIM 3HadeHusAM In 100, In 101, In 102 u In 103.
a) 4,5-10-5; 0) 6,7-10-7, B) 2,3-10-9.

Bbruucnute npubamkeHHoe 3HaueHue HHTerpana ¢yHkumu 1/x or 1 no 5 mo ¢opmyie
Tpaneuui npu n = 4.

a) 3HayeHue uHTerpaia = 1,628.

0) 3nauenue uHTEerpaia = 1,683.

B) 3HaueHue nHTerpana = 1,647.

OHpe,Z[CJ'II/ITB BCIIMYNHY HIara h o OICHKEC OCTAaTOYHOI'O 4YJICHA JIS1 BBIYUCIICHUA HHTCIpaJIa

byakuun 1/(1+x72) ot 0 10 1 M0 Popmyie Tpanenuiu.
a)h=149. 6) h=0,79. B) h =0,96.

brok 3 (Bmamets)



PeanuzoBares 3aaHHBII YHUCICHHBIM METOJ MPOrPAMMHO. BBIIIOIHUTH NMPOBEPKY B CUCTEME

MathCAD.

MeTtoauyeckue MaTepuasbl, XapaKTepU3yIolHe Npoueaypbl OlleHUBAHUS

Ha ocHoBe THUIIOBBIX 3a1aHuil U3 pa3znena 6.3. nporpaMMHBIM KOMIUIEKCOM MH(OPMAILMOHHO-
oOpaszoBatensHoro moprana MU Bal'Y ¢opmupyioTcss B aBTOMAaTHUYeCKOM pPEXHUME TECTOBBIC
3aJjaHus JUIsl CTyAEHTOB. IIporpamMmHbIil KOMIUIEKC (OpPMUPYET WHAMBUIYAJIbHBIE 3aJaHUs Ui
KQKJIOTO 3aperucCTPUPOBAHHOIO B CHUCTEME CTYACHTAa M YCTAHABJIMBACT BpeMs IPOXOKIACHUS
TECTUPOBaHUA. Pe3ynbraToM TECTHpPOBAaHMs SBISAETCS NPOLECHT NPAaBUIBHBIX OTBETOB, C YYETOM
WH/IMBUIYAIbHOTO CEMECTPOBOTO PEUTHHTA CTYACHTa (POPMUPYETCS FK3aMEHAIIMOHHAS OLICHKA.

MaxkcumanbsHast cymMmMa 6ajioB, HabupaeMasi CTyIeHTOM 1o aucuuiuinHe pasHa 100.

HEKOTOpBIE MPAKTUIECKIE HABBIKU
paboThI C OCBOEHHBIM MaTEPHUATIOM
c(hOpMHUPOBaHBI HEIOCTATOYHO, BCE
MIPETYCMOTPEHHBIE IPOTPaMMON
oOyueHus: yueOHbIE 3aJaHUSI
BBINOJIHEHBI, KAYECTBO BBITTOJIHEHHS
HH OJTHOT'O M3 HHUX HE OI[EHEHO
MHUHHMAaJIbHBIM YHCIIOM 0aJjIjioB,
HEKOTOpBIE BUJIBI 3a/IaHUI
BBINOJIHEHBI C OITHOKAMU

Ouenka | OueHka o mKaie O6ocHOBanue Yposenw
B cghopmuposannocmu
Oamnax KoMnemeHnyuil
bonee | «OTnuuno» Coneprxanne Kypca OCBOCHO Buvicoxuii yposens
80 MOJTHOCTBIO, 6€3 IPoOeIoB,

HEO0OXO0IMMBIC TPAKTUICCKUE HABBIKU

paboThI C OCBOEHHBIM MaTEPHUATIOM

c(OpMHPOBAHBI, BCE

MIPe1lyCMOTPEHHBIE MPOTPaMMOi

o0ydeHust yueOHbIC 3a0aHus

BBITIOJTHEHBI, KAYECTBO UX

BBITIOJTHEHUS OIEHEHO YHCIIOM

0ay10B, OJIM3KUM K MAaKCUMaJIbHOMY
66-80 | «Xopormo» CopepxaHne Kypca OCBOCHO Ilpoosunymoutii

MOJTHOCTBIO, 06€3 TTPo0eoB, yposeHb




50-65 | «Y1OBIETBOPHUTEIHHOY Coneprxanue Kypca OCBOEHO Ilopozoeuwiit yposens
YaCTUYHO, HO MTPOOETIBI HE HOCAT
CYIIECTBEHHOT'O XapakTepa,
HE00XO0IMMBIE IPAKTUYECKHE HABBIKU
paboThI ¢ OCBOSHHBIM MaTEPUAJIOM B
OCHOBHOM C()OPMUPOBAHBI,
OOJIBIITMHCTBO MPEyCMOTPEHHBIX
porpamMmoii 00y4eHus: yaeOHbIX
3aJJaHHid BHIITOJIHEHO, HEKOTOPBIC M3
BBITTOJIHEHHBIX 33JJaHUI, BO3MOXKHO,
coJiepKaT OUTMOKH

Menee | «HeynosnerBopurenbHo» | CoaepkaHue Kypca HE OCBOEHO, Komnemenuyuu ne
50 HE00XO0/MMBbIE IPAKTUYECKNE HABBIKU | chopmuposanst
paboThI He CHOPMHUPOBAHEI,
BBINOJIHEHHbIE YUeOHbIE 3a/1aHUS
CoJIepIKaT rpyObIe OMHUOKH

3. 3agaHus B TecTOBOM (popMe 1O TUCHUILINHE
IIpumepsl 3anaHmii:
BriGepere u3 crincka HIDKE TaHHBIE, KOTOPBIE H3MEPSIIOTCS B MOPSAKOBOH MIKae
a) YUCJIOBOM KOJI Mpodeccuu
0) HOMEp CTY/ICHTA I10 CIIUCKY B XKypHAJe
B) YPOBEHb 00pa3OBaHus
I') BpeMs paboThl Ha MIPEANPUATHE B F0J1ax

Uro noka3zpiBaeT KO3((UIUEHT 1eTepMUHALNN?

a) nomo (%) yacTu BapbUpPOBAHUSI OJHOTO W3 TMPHU3HAKOB, CBSA3AHHYIO C BapbUPOBAHHUEM
Jpyroro

0) OTKJIOHEHHE BapuaHT OT CpeHeN apupMeTHIecKon

B) pPa3HUIy MEXIY MaKCUMaJIbHBIM U MUHUMAaJIbHBIM 3HAYCHUEM

T') Cpear MPEeUIOKEHHBIX BAPHAHTOB HET NMPaBHIILHOTO OTBETA

YacTHblil K09PPUITUEHT KOPPEISALHNH MOKA3bIBAET TECHOTY

a) JTUHEHMHOW 3aBUCHMOCTH MEXAy JBYMs TIpHU3HaKamMu Ha (poHE NEHCTBUS OCTalbHBIX,
BXOJSIIMX B MOJIETb

0) InUHEWHOW 3aBUCMMOCTH MEXIy J[ABYMS TMpPU3HAKAMHU TIPH UCKIIOYEHUU BIHMSHUS
OCTaJIbHBIX, BXOSIINX B MOJENb

B) HEJIMHEHHOMN 3aBUCUMOCTHU

T) CBSI3U MEXY Pe3yJIbTaTUBHBIM MIPU3HAKOM M OCTaJIbHBIMH, BKIIFOUEHHBIMH B MOJICITb

W cTrHHON MOTPEeNIHOCTBIO HAa3bIBAKOT

a) MOTPEIIHOCTh U3MEPUTENILHOTO MTpudopa

0) HanOOJBIIIYIO TTOTPEUTHOCTh

B) Pa3HOCTb MEXAY pe3yJbTaTOM H3MEPEHHS W WCTUHHBIM 3HAYEHUEM ONPENENIIeMOM
BEJTMYMHBI

HawuGoiee MPEANOUYTUTCIbHBIM KPUTCPHUEM OLICHKHW TOYHOCTH SABJIACTCA
a) CpelHsS MOTPEIIHOCTD;

0) BepOsITHAS MTOTPEUTHOCTD;

B) CpEIHSS KBaApaTUUECKasl OTPEIIHOCTD.

I'py6Gbie ommobku
a) OTKJIOHEHUS MOCTOSHHBI IpPU ONPENEICHUH KaKAOTO WiIeHa BBHIOOPKH M 3aBUCAT OT
TEXHUYECKOTO YPOBHS U3MEPUTEIBHON ammnaparypbl U TEXHUKH SKCIICPUMEHTA



a) CpeHssl IOTPEIIHOCTD;

0) ompenemnstoTCs Ha OCHOBE OTPaHMYCHHOTO YWcia HAOMIOIEHUM, MOTYT TPHOIUKATHCSA K
UCTUHHBIM 3HAYCHHUSM XapaKTEPUCTHUK TE€HEPaJbHONW COBOKYIIHOCTH JIMIIb C ONPEAETICHHOM
TOYHOCTBIO

B) OTJIMYAOIIHECS OOIBIINM OTKIOHEHHEM OT IIEHTPa TPYNIHPOBAHUS BEIOOPKU

[Tpu BEIOOPOYHOM HAOIOIEHUH BCTPEYAOTCS OIIUOKH
a) rpyOble, cUCTEMaTHYeCKHe, CllyyaiiHble

0) TpyOble, KOpPPEIALUOHHBIE, CTyJaiiHbIe

B) CUCTEMHbIE, IOBTOPSIOLIUECS, CMELIEHHbIE

[TomHBIi IEpedeHb TECTOBBIX 33JJaHUN C YKa3aHUEM MPABIILHBIX OTBETOB, pa3MeIleH B OaHKe
BOITPOCOB Ha I/IH(I)OpMaLII/IOHHO-06pa30BaTeJ'ILHOM rnopTajic HHCTUTYTA 10 CCBIJIKC
https://www.mivlgu.ru/iop/question/edit.php?courseid=396&category=19843%2C10249&qbshowtex
t=0&recurse=0&showhidden=0,
https://www.mivlgu.ru/iop/question/edit.php?courseid=1334&category=19821%2C30099&qgbshowte
xt=0&recurse=0&showhidden=0,
https://www.mivlgu.ru/iop/question/edit.php?courseid=2935&category=30784%2C99895&qbshowte
xt=0&recurse=0&showhidden=

OHGHKa PACCUUTBIBACTCA KaK IMPOLCHT IMPABUJIBHO BBIINIOJHCHHBIX TCCTOBBIX 3aI[aHHfI U3 ux
o011ero uucnia.



