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1. lleanb ocBOeHNSI AUCUUILIHHBI
Ienp u3ydyenns qucuuIuivHbl «CrienuanbHble IVIaBbl MATEMATHKI 3aKIII0YAETCS B YCBOCHUHU
CTYACHTaMH OOLIMX MOHATHHA U MJEH, OTHOCAILIMXCS K MPEOOpa3OBaHUIO MAaTEMAaTHUYECKUX MOJeen
pasIMYHbIX NPUKIAJHBIX 3a7a4 K BHUIY, YAOOHOMY A HAXOXAEHUS MX PEIICHUS C IMOMOILBIO
KOMIIBIOTEPOB; B JOPMUPOBAHUU YMEHUI U HABBIKOB [0 OCHOBAM BBIYUCIIUTEIHLHON MAaTEMATHKHU KaK
HaY4YHOH M NPUKIAAHOM JUCLMIUIMHBI, MO3BOJSIOIIMX MPUMEHATh NMPUOIMKCHHBIC BBIYHCIECHUS B
paMKax cBoei nmpodecCHOHANBHON IesITeTbHOCTH.

2. Mecro mucuumiannbl B crpykrype OIIOITI BO

Juctunanaa «CrenualbHble TJ1aBbl MaTEMAaTHKH» OTHOCUTCA K 00S3aTelbHOM 4YacTH.
[IpeamecTByIOIMUMH ~ TUCHUIIMHAMYU,  (OPMUPYIOIIMMH  HadalbHbIC  3HAHWS,  SBISIOTCS:
«Maremarukay, «Teopus BEpOATHOCTEN U MAaTEMAaTHYECKAs] CTATUCTUKA», «T€XHOJIOrMU U METOJIbI
nporpaMmupoBaHus», «JluckperHas wmarematukay, «MHpopmaruka». 3HaHUS W yMEHUS,
dbopMupyeMbie B MpOLeCCe HM3yYeHUs MUCHUILINHBI «CIenranbHbIe TJIABBI MATEMATUKH», MOTYT
CTaTb ~ OCHOBOM i1  JaJbHEHMIIEro  yCHEIIHONO  OCBOCHUSA  CICAYIOIHUX  JUCIUIUIMH:
«/HTEIIeKTYabHBIE CHCTEMBI W TeXHOJIOTUMY», «lIpoekTupoBaHrne HHPOPMAIMOHHBIX CHCTEM,
«MeTtoabpl MOAETUPOBAHUSY», «METOIbl HAYYHOTO UCCIIEI0BAHUSI.

3. Ilnanupyembie pe3yabTaTbl 00y4eHHS 110 TUCUMILIHHE
[Inanupyemble pe3ynbTaThl OOY4YEHHs] MO TUCHUILUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesyasTatamu ocBoeHust OI1OII (koMmeTeHIMAMI U UHANKATOPaMH JOCTHKEHUS KOMITETCHITHH)

(M) eCTeCTBEHHBIX
HAYK, U UCIOJIb30BATh

MIpUMEPbI MATEMATUKU,
HGO6XOI[I/IMBI€ JJIsL peHICHUA

HUX B 3a7a4 B 001acTH
npodeccHoHAIbLHON npodeccroHaIbLHON
JIEATENFHOCTH nesitenpHocTH (OITK-1.1)

Bnaners 3HaHusIMH B
MaTeMaTHKe, HEOOXOJUMBIMHU
JUTSL pelIeHUs 3a/1a4 B
obnactu mpodeccnoHanbHOM
nesirensHOCTH (OIK-1.1)

DopMHUpyeMbIE [Tnanupyembie pe3yabTaThl 00yUYCHHUS MO AUCIUILIHHE, B
KOMIICTCHIIU (KOZ[, COOTBETCTBUM C UHIAUKATOPOM AOCTHMIKCHUSA KOMICTCHIINU HaunMmeHoBaHUE OIIEHOYHOTO
COZIEpXKaHNE MupaukaTop 10CTHKEHUS PesynbTaTel 00yueHus 1o CcpencTBa
KOMIICTCHIIHN ) KOMIIETEHIINH JUCLUIUINHE
OIIK-1 Cnocoben OIIK-1.1 TemoucTpupyet 3HaTh OCHOBHBIE MOHATHUS TeCT
MIPUMEHSITh 3HaHUS MaTeMaTUKH, MaTEMAaTUKH, HCOOXOIUMBIC
(hyHIaMEHTaIbHBIC HEOOXOTUMBIC [Tl PCIICHHS JUISL pelIeHus] 3a1a4 B
3HAHUSI, TOJYICHHBIC 3a/1a4 B 00JIaCTH o0acTH mpodeccroHaIbHOM
B 00MacTH npodecCHOHANBHON nesirensHocTH (OIIK-1.1)
MaTeMaTH4YECKUX U JIeSITEIIbHOCTH YMeTh pelaTh TUIIOBbIE




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIIACT 16 3a4eTHBIX €AMHUIL, 576 4acoB.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHs 6a30B0or0 00pazoBaHms: CpeiHee odIee.

Cpoxk 00yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI

KonraktHas pabora
00YyJaIOIIMXCSI C MEeAArOrnIeCKUM

©
paboTHUKOM 5
'S | ®opma Texymero
g" KOHTPOJIS
o g | yemesaemoctn (o
Ne Paznen (Tema) 3 e HeJIeTsIM
I\ JUCIUATLIAHBI z =| =| =~ 8 | cemectpa), popma
@) = & = & | mpomexyrouHOi
§ =] Lg = 5 aTtrecTanuu(Io
S| al & = 4 = ceMecTpam)
Sl ol 2| o] © < = =
= = = 21 ~ & o
S| 2| £ 2| 2| 2| B| ©
0 3 s 2 B > o)
Sl g | 8| ¥| £ S
5|l 8| & 5| =
El =
2| o & ~
o] (e}
ol & Q
=B
1 YucieHHble METOIEI 4 122116 67,55 | padora na npaxikax
Bcero 3a cemectp 108 | 22 16 2,2 1025 67,55 3au. ¢ oIl
2 MHoromMepHbIe 5132116 54,8 | Ppaboramanpaxmikax
CTATUCTUYECKHUE METOJIbI
Bcero 3a CEMECTp 144 32 16 5,2 0,35 54,8 9](3.(35,65)
3 MarnaHOe 00ydeHUEe 6 |32]22 42,3 | paborananpaxturax
Bcero 3a cemectp 144 32 | 22 + 52 1235 42,3 Dk3.(40,15)
4 O6paboTtka 713232 74,8 | Ppaboramanpaxikax
IKCIIEPUMEHTAITLHBIX
JTAHHBIX
Bcero 3a CEMECTp 180 32 32 5,2 0,35 74,8 9](3.(35,65)
Uroro 576 | 118 | 86 17,8 | 3,3 | 239,45 111,45
4.1.2. CoaepskaHue TUCUMILIMHBI
4.1.2.1. IlepeyeHnb JeKUM i
Cemectp 4

Pazoen 1. Qucreunvie memoowt

Jlexnus 1.

Mertoap! ynciieHHoro uaTerpupoBanus. opmyna Tpanemnuu (2 gaca).

Jlexnus 2.

MeTtoas! ynciienHoro uurerpuposanus. Meton Cumncona (2 yaca).

Jlexnus 3.

Brruucnenne cyMM nmpu momMoInu UHTErpayioB (2 yaca).

Jleknus 4.

Brruncienue CYMM IIpU IMOMOIIN UHTETPAJIOB. 3HaKO‘-ICpCIly}OH_II/ICC}I CYMMBbI (2 qaca).




Jlekumus S.

UYucnenHoe peulenue ypasHeHuil. Meron Herorona (2 gaca).
Jlekuus 6.

YucneHnHoe peuieHue ypaBHeHuil. Meton urepanuii (2 yaca).
Jlexnus 7.

HuddeperunpoBanue GpyHKIMHA, 3aJaHHBIX TAOIUYHO (2 yaca).
Jlexnus 8.

Meto HauMeHbIINX KBaApaToB. JInHeiiHble ypaBHEHUS (2 Yaca).
Jlexnus 9.

Meton HauMeHbIINX KBaapaToB. KBajpaTuunble ypaBHeHUs (2 yaca).
Jlexuus 10.

MeTo HaUMEHbIINX KBaJAPaTOB. DKCIOHEHLIMAIbHbBIE YpaBHEHUS (2 yaca).
Jlexuus 11.

Metoa HaMMEHBIINX KBaApaToB. [ unepbonnyeckue ypaBHeHus (2 gaca).
Cemectp 5
Pa3zoen 2. Mnozomepnvie cmamucmuyeckue memoosl
Jlexuus 12.

[TonsiTrie 06 OCHOBHBIX 3a/lad4aX MHOTOMEPHOI'O CTaTUCTUYECKOro aHanu3a. [lonsaTus
HEepEeMEHHOH (XapaKTepUCTUKH, IPU3HAKA), HAOIOACHNUS, TaOIUIbl JaHHBIX. OCHOBHBIEC BUIbI
NEPEMEHHBIX (KOJIMYECTBEHHbIE, MTOPSIAKOBbIE U HEUUCIIOBBIE). OCHOBHBIE POOJIEMbI, BO3HUKAIOIINE
B MHOI'OMEPHOM CTaTUCTHYECKOM aHalu3e. 3aj1a4a MoCTpOeHHs peratomieid GyHKIUU, MOAETH
3aBUCHUMOCTHU MEX]y IEpEMEHHbIMU (2 yaca).

Jlexuus 13.

BBenenue B koppensiiMoHHbINA aHanu3. OCHOBHBIE 33/Ja4l KOPPEISALMOHHOTO aHATIN3a.
KoppensiioHHBbI aHanu3 B cllydae ABYX NepeMeHHbIX. [[oHATHA KOPPEIsIMOHHOTO OIS U
KoppensiuonHon Tabmuiel. Koaddument koppensnun n KoppeasiMoHHOE OTHOIICHUE; UX
cBoiicTBa (2 yaca).

Jexkuusa 14.

OnennBanue ko3 GUIMEHTa KOPPENISALUU U KOPPEISLUOHHOTO OTHOILIEHHS [10 BHIOOPOUHBIM
HaOmoaeHusM. [IpoBepka 3HauuMocCTH Koppemsiuu (2 Jaca).

Jleknus 15.

KoppensaionHnslil aHainu3 B ciiydae HECKOJIBKUX NepeMeHHbIX. KoppensunonHas marpuna.
OrneHnBaHuE KOPPEISALMOHHON MaTpuIbl. MHOKECTBEHHBIH K03 puuneHT koppensiuuu. CBs3b
MEX/1y MHOXXECTBEHHBIM KOA(PHUIIUEHTOM KOPPENSILIMY U KOPPESIIMOHHONW MaTpulieil. YacTHbIi
K03 uureHT koppensauuu. CBsi3b MEXKAY YaCTHBIM KO3 GUIIMEHTOM KOPPEISLUH U
KOPPEJAILMOHHON MaTpHIlei (2 yaca).

Jlekuus 16.

BBenenue B nucnepcHOHHBIN aHanu3. 3ajaya JucnepcuoHHOoro aHanusa. [lonsaTus
(bakTOpOB, YpOBHEH, TaOIUIIBI TaHHBIX Ul AUCIIEPCHOHHOrO aHanu3a. OqHo(aKTOpHBIN
JUCIIEPCUOHHBIN aHanu3. Mojenb 0AH0(aKTOPHOTO AUCTIEPCUOHHOTO aHanu3a. Bapuanus u ee
Tunbl. OCHOBHOE TOXK/JIECTBO BapHallMU B Cllyyae 0AHO(GAKTOPHOIO TUCIEPCHOHHOTO aHAN3a.
[TpoBepka 3HaYMMOCTH BIUSHUS (PaKTOPHOU NMEPEMEHHOMN Ha pe3yabTaTUBHYIO. J[ByXpakTopHBIii
JMCTIEPCUOHHBIN aHaIN3 6e3 MOBTOpeHuH (2 yaca).

Jlekuus 17.

Mogens 1ByX(aKTOpHOTO JUCTIEPCUOHHOTO aHaiu3a 6e3 MoBTopeHui. Tumbl Bapuarum.
OcHOBHOE TOXIECTBO BapHalllU B ciydyae IBYX(pakTOPHOTo TUCIIEPCHOHHOIO aHalln3a 0e3
nosTopeHuil. [IpoBepka 3HaUMMOCTH BIUAHUS (PAKTOPHBIX IEPEMEHHBIX Ha PE3YyIbTaTUBHYIO
nepeMeHHy10. JInHeliHble KOHTPACThI U UX MCIIOJIb30BaHKUE B JUCIIEPCUOHHOM aHanu3e (2 yaca).
Jlekuus 18.

BBenenune B AMCKpUMHUHAHTHBIN aHanu3. [locTaHOBKA 3314l IUCKPUMHUHAHTHOTO aHaIM3a
(«pacnio3HaBaHus 00pa3zoBy, «KiIaccupukanuu ¢ yuutenem»). [loustus pematomniei GpyHkuuu
(xnmaccudukaropa), AMCKPUMUHAHTHON (YHKIIUHU, TUCKPUMUHAHTHON Mojenu. OnTuManbHas
pelaromas ¥ TMCKpUMUHaHTHAs GyHKIUU (2 yaca).



Jleknus 19.

[TonsiTHe 0 MapaMeTpUUYECKUX U HEMapaMeTPUUECKUX METOJaX IMCKPUMHUHAHTHOTO aHaJIn3a
(2 gaca).

Jlexnus 20.

JIMCKpUMHMHAHTHBIN aHAIKU3 B Cllydyae OJJHOM epeMeHHON (HOpMallbHOE pacrpe/iesieHue; ABa
kJacca). baiiecoBckas pemaromias pyHkmus. OnTuManbHast BRIOOpouHas pernaromias Gyakmus (2
yaca).

Jlexknus 21.

Onenka KayecTBa JUCKPUMUHAHTHON (YHKIIMHU U UH(OPMATUBHOCTH OTAEIbHBIX MPU3HAKOB
(2 gaca).

Jlexuus 22.

KomnoneHnTtHslii ananu3. Marematuyeckass MOJENb IVIaBHBIX KOMIIOHEHT. ['eoMeTpruueckas
MHTEPIIPETALMS METO/1a TJIABHBIX KOMIOHEHT. CTaTUCTHKA MOJIEINIM TJIaBHBIX KOMIIOHEHT (2 Jaca).
Jlexknus 23.

®daxTopHBIii aHanu3. Mojenb ¢pakTopHOro ananuza. MeToa MakCUMallbHOTO MPaBIONOA00uS.
[enTpouansiit Mmeroa. Meton baptierTa oneHkr o0mmx (akTopos (2 yaca).

Jlexuus 24.

Cratuctudeckas OI[eHKa HAJICKHOCTH PEIICHUI MeTOI0M (aKTOPHOTO aHanu3a (2 Jgaca).
Jlexuus 25.

KrnactepHblil ananu3. Mepel 01HOPOJHOCTH 00BEKTOB. PaccTosIHUS MKy KIIaCTEPAMHU.
Hepapxuueckue armoMepaTuBHbIE METOIbI (2 yaca).

Jlekuusn 26.

[TapannensHble KIacTep-mpoueaypbl. MeToabl, CBsi3aHHbIE ¢ (DYHKIIMOHAIAMHU KaueCcTBa
pazouenus. [locnenoBaTenbHbie Ki1acTep-npoLeaypsl (2 yaca).
Jlexuus 27.

MHoromMepHoe mkanrpoBanue (2 Jaca).

Cemectp 6
Pazoen 3. Mawunnoe ob6yuenue
Jlexuus 28.

BBeneHre B MCKYCCTBEHHBIN MHTEIUICKT, MAITMHHOE O0yUeHUE U ITyOOKOe 00ydeHue.
JlanHble, MPU3HAKK, METOIHI (2 yaca).

Jlekuus 29.

ITpocTpaHcTBO NPU3HAKOB, (hopMaAIbHOE OlNpeieneHne NoHATHA "o0yuenue". OOmmii
ITOPUTM MAIlIMHHOTO 00y4yeHus (2 yaca).

Jlexnus 30.

[ToaroroBka qaHHBIX K 00y4eHHIO. YueT nponyckoB. KoanpoBaHue kauecTBEHHBIX
npu3HakoB. [IpuBeneHNe TaHHBIX K €AMHOMY MacIiTaly U cTaHaapTu3anus (2 Jaca).
Jlekuus 31.

OcHoBHbIE OHATHUSA 33a4u Kiaccudukanuu. bunapnas knaccudukanus (2 yaca).
Jlekums 32.

MeTtpuku kadecTBa kinaccudukanuu (2 yaca).

Jlekuus 33.

Mogenu 1 anropuT™Mbl MalIMHHOTO 00yueHust. MeTpuueckue kiaccuuxaropbl. MeToabt

TEOpUH BeposTHOCTEN (2 yaca).
Jlexnus 34.

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

Knaccudukanus 6e3 o0yuenus. Kinacrepnsiit ananus. MeToisl kiiactepuzanui (2 yaca).
Jlekuus 36.

UckyccTBeHHble HeiipoHHBIE ceTH. OcOOEHHOCTH HEHPOHHBIX ceTeil. Onpenenenrue MoJIenu
MCKYCCTBEHHOW HEHpOHHOU ceTH (2 yaca).

Jleknus 37.
MHuorocnoiHblii nepcentpoH. CBEpTOUHbIE U ITyOOKHE ceTH (2 Jaca).



Jlexnus 38.

PexyppenTHbie cetu. Camoopranu3yroniecs: KapTol (2 daca).
Jleknus 39.

ABTokoaupoBIIMKHU. IMIynibecHbIE ceTH (2 yaca).
Jlexuus 40.

Boprba ¢ nepeoOyyeHreM B HICKYCCTBEHHBIX HEUPOHHBIX CeTsX (2 Jaca).
Jlexuus 41.

OO6patHoe pacnpocTpaHeHue omuOkH (2 yaca).
Jlexuus 42.

Heuetkue neiiponnsie cetu (2 yaca).
Jlexuus 43.

['enetnueckue anroputmsl (2 yaca).
Cemectp 7
Pa3zoen 4. Obpabomxa sxcnepumenmanbHblx OAHHbIX
Jlexuus 44.

DKcIepuMeHT U 00pad0TKa IKCIIEPUMEHTAIBHBIX TJAHHBIX HA IPUMEPE KOHKPETHOTO 00BEKTa
uccienoBanus. [lorpemnocty n3mepenuii (2 yaca).
Jlexuus 45.

OneHka ciy4aiiHOM MOTPENIHOCTH MpU IPSIMBIX u3MepeHusix. CiydaifHasi HOTPpelHOCThb
MPSIMBIX HEPABHOTOYHBIX U3MEpEHUH (2 yaca).
Jlexuus 46.

Matremaruueckasi 00paboTKa SKCIIEPUMEHTATBHBIX JaHHBIX. OO0paboTKa pe3yIbTaToB
HaOI0IeHUH HaJl Cy4ailHO# BennyuHou (2 yaca).
Jlekuus 47.

CymmapHas norpemHocTb. [lorpenHocT KOCBEeHHBIX U3MEPEHHUH. YUeT MOrpeHoCTH B
3alIUCU OKOHYATENLHOTO pPe3ysibTaTa u3MepeHus. JInneapusaius qaHHbIX (2 yaca).
Jlexuus 48.

CratucTtuueckas mpoBepka runores (2 yaca).
Jlexuus 49.

Bpemennsie psabl. Bunbl ckonb3smux cpennux (2 gaca).
Jlexnus 50.

Jucnepcuonnsiii aHanu3 (2 yaca).
Jlexnus 51.

Koppensiuonnsiii ananus (2 yaca).
Jlexnus 52.

DKcTpeManbHOE TUTAHUPOBaHKUE dKCIIEpUMEHTa. BBIOOp 00BeKTa HecieJoBaHus, mapaMeTpa
ONITUMM3AIINH, BIUSIONINX (PaKTOPOB U YPOBHEW UX BapbUpoBaHus (2 yaca).
Jlekums 53.

DKCTpeMallbHOE MIIAHUPOBAaHUE IKCIIEPUMEHTA. AIPHOPHOE paHXKUPOBaHKUE (DAKTOPOB.
CyIIHOCTh SKCMEPTHBIX OIIEHOK. METOo 1 MPOCTOi paHKUPOBKH (2 Haca).
Jlexnus 54.

ArnipropHoe paHkupoBaHue (pakTopoB. MeToa 3a1aHus BECOBBIX K03(ppuirenToB. Meroa
Mocle0BaTeNbHBIX CpaBHEHUI. MeTo1 mapHbIX cpaBHEHHH (2 yaca).
Jlexknus 55.

DKcTpeMallbHOE TNIaHUPOBaHUE IKCIiepuMeHTa. [InanupoBanue moaHoro pakTopHOTO
IKCTIepUMeHTa (2 Jaca).
Jlekuus 56.

DKcTpeManbHOE IUTaHNPOBaHKE dKcniepuMenTa. [ImanupoBanue 1poOHOTO (PaKTOPHOTO
dKCIIepuMeHTa (2 Jaca).
Jleknus 57.

DKCcTpeMallbHOE MIIAHUPOBAaHUE IKCIIEPUMEHTA. DKCIIEPUMEHTAIbHOE OTpeAelieHUue
AKCTpEMaJIbHBIX 3HAUYCHH (2 Jaca).



Jlexnus 58.

PanmonansHoe muaHupoBaHue dKcriepuMeHTa. [I1annpoBaHue SKCIIEPUMEHTA C TTIOMOIIIBIO
00JIBIIIOTO KOMOMHAITMOHHOTO KBajipaTa (2 Jaca).
Jlexnus 59.

PannonansHoe niuaHupoBaHue skcriepuMenTa. [InanupoBaHue skcriepuMeHTa ¢ HOMOIIbIO
JATUHCKUX KBaJpaToB (2 yaca).

4.1.2.2. IlepeyeHb NPAKTUYECKHUX 3AHATHI

Cemectp 4
Paszoen 1. Yucnennvie memoosi
IIpakTnyeckoe 3ansitue 1

Mertoap! ynciieHHoro uHTerpupoBanus. ®opmyna tpanenuu. Meton Cumrcona (2 gaca).
IIpakTHyeckoe 3aHsTHE 2

Brruncnenme cymm npu moMOIIM UHTErpaioB (2 yaca).
IIpakTHyeckoe 3ansTHe 3

Brruncnenue cymm npu moMOIIM UHTErpajioB. 3HaAKOUEpeAyIoIIuecs CyMMBI (2 yaca).
IIpakTnyeckoe 3ansTHe 4

UucnenHoe peuienue ypaBHeHuii. Meron Herorona (2 gaca).
IIpakTu4yeckoe 3ansAaTHE S

UucneHnHoe penieHue ypaBHeHui. MeTton utepanuii (2 yaca).
IIpakTHyeckoe 3ansATHE 6

Juddepenunpoanue GyHKIMH, 3aJaHHBIX Ta0IUYHO (2 Yaca).
IIpakTuHyeckoe 3ansitue 7

Meton HanMeHbIIUX KBaApaToB. JIuHeiHble ypaBHeHUs. KBagpaTuunble ypaBHeHHs (2 yaca).
IIpakTHyeckoe 3ansaTHE 8

MeTo HaMMEHbBIINX KBAAPATOB. DKCIOHEHIIMANbHBIE YpaBHEHU. [ unepoonuueckue
ypaBHEHHUs (2 yaca).
Cemectp 5
Pazoen 2. Mnocomepnvie cmamucmuyeckue memooni
IIpakTnyeckoe 3ansiTue 9

Meroa HaMMEHBITUX KBAapaToB (2 yaca).
IIpakTyeckoe 3ansaTue 10

[TocTpoenue Mozenu TUHEHHON perpeccuu (2 yaca).
IIpakTyeckoe 3ansaTue 11

VYpaBHEeHHE MHOXXECTBEHHOM perpeccuu (2 yaca).
IIpakTyeckoe 3ansaTue 12

OnHo(hakTOpHBIN AUCIIEPCUOHHBIN aHaMN3 (2 Jaca).
IIpakTyeckoe 3ansaTue 13

JluckprMHUHAHTHBIN aHamu3 (2 yaca).
IIpakT4eckoe 3ansaTue 14

Mertoa riaBHBIX KOMIOHEHT (2 yaca).
IIpakT4eckoe 3ansaTue 15

dakTopHBIA aHanu3 (2 Jaca).
IIpakTyeckoe 3ansaTue 16

Merona K-cpegnux (2 gaca).
Cemectp 6
Pazoen 3. Mawunnoe ob6yuenue
IIpakTyeckoe 3ansaTue 17

Ompenenenne MpU3HAKOB BEIOOPKH (2 Haca).
IIpakTyeckoe 3ansaTHe 18

Mertoap! knaccudukanuu, OCHOBaHHBIE HA CPABHEHHH C ATaJOHOM (2 yaca).
IIpakTyeckoe 3ansaTue 19

Ornenku kavyecTBa kiaccudukanuu (2 gaca).



IIpakTnyeckoe 3ansitue 20

OyHKIUHN OMMOOK B MAaIIMHHOM 00y4eHuu (2 yaca).
IIpakTnyeckoe 3ansiTue 21

Kunacrepnsiit ananus. Merog makcumuHa (2 daca).
IIpakTnyeckoe 3ansitue 22

Heiiponnsie cetu. [lepcenTpon (2 yaca).
IIpakTnyeckoe 3ansitue 23

Anmpokcumanys ¢ IOMOIIbI0 HEMPOHHOM ceTH (2 yaca).
IIpakTnyeckoe 3ansitue 24

Krnaccudukanus ¢ moMoIbp0 HeWpOHHO#H cetu (2 Jaca).
IIpakTnyeckoe 3ansitue 25

Kinacrepuzanus ¢ nomonisio HeMpoHHOM ceTu (2 yaca).
IIpakTnyeckoe 3ansiTue 26

CaepTouHble ceTH (2 yaca).
IIpakTnyeckoe 3ansiTue 27

PexyppeHnTHbie ceTH (2 yaca).
Cemectp 7
Pazoen 4. Obpabomka sxcnepumenmanbHbvIX OAHHBIX
IpakTnyeckoe 3ansiTue 28

Buapl norpemntHocteit. AGCONIOTHAS TOTPEITHOCTH (2 Yaca).
IpakTnyeckoe 3ansiTue 29

Buasl norpentHocteit. OTHOCUTEIBHAS TTOTPEITHOCTD (2 Yaca).
IpakTnyeckoe 3ansitue 30

Bunsl norpemnocteii. AGCONMIOTHAS M OTHOCUTEIbHAS MOTPEITHOCTh B KOCBEHHBIX
u3MepeHusx (2 Jaca).
IIpakTnyeckoe 3ansaTue 31

OneHnBaHue MapaMeTpoB JIMHEHHOM 3aBUCUMOCTH. JInHeapu3aus 3aBUCUIMOCTEH.
OmnpeneneHne mapaMeTpoB JTUHEHHON 3aBHCUMOCTH 13 rpaduka (2 Jaca).
IIpakTnyeckoe 3ansitue 32

CraTtucTuyeckas mpoBepKa TUIoTes3. [ nmore3a coBaieHus SKCIIEPUMEHTAILHOTO CPEAHETO U
U3BECTHOrO 3HaueHus. ['umnoresa coBnajieHus ABYX HE3aBUCUMBIX CPEHUX BeTUYMH. ['unoresa o
JTUHEWHOCTH JTaHHBIX (2 "aca).
IIpakTnyeckoe 3ansaTue 33

Bpemennsie psasl. MeTon ckomnb3siieit cpeaneit (2 gaca).
IIpakTH4eckoe 3ansaTue 34

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

Koppemnsumonnsiit ananus. [lapuas koppensuus (2 gaca).
IIpakTuyeckoe 3ansaTue 36

Br16op oobekra uccnenoBanus. [lapamerp ontumuzanuu. dakropsl (2 yaca).
IIpakTuyeckoe 3ansaTue 37

AnpuopHoe paHxupoBaHue GakTopoB. MeTo MpocTol paHKUPOBKH (METOA MPEATOUYTEHNU)
(2 gaca).
IIpakTyeckoe 3ansaTHe 38

ArnipriopHoe paHkupoBaHue ¢pakTopoB. MeToa 3a1aHusl BECOBBIX K03(ppuirenToB. Meton
MOCJIeI0BATENNbHBIX CpaBHEHMH (2 Jaca).
IIpakTHyeckoe 3ansiTue 39

ITonublit pakTOpHBIM SKcepuMeHT. CTaTUCTUYECKas OLIEHKA Pe3yJbTaTOB MOJIHOTO
dakxTopHOTrOo 3KCcrIepuMenTa. HTepnpeTanus pe3ynbpTaToB (2 yaca).
IIpakTyeckoe 3ansaTue 40

JpoOHbIit pakTOpHBIHM SKcriepuMeHT. CBOKWCTBA MaTPUIL IOJHOTO U APOOHOTO (aKTOPHBIX
IKCIIEPUMEHTOB (2 Jaca).



IIpakTnyeckoe 3ansiTue 41

MeTo 16l OTHOMEPHOH ONTUMU3ALNN. DKCIIEPUMEHTAIEHBIE METOIbI MHOTOMEPHOTO TIOHMCKA.
[IpunsTHE penIeHni mocae KPyToro BOCXoXkaeHus (2 Jaca).
IIpakTHyeckoe 3ansaTHE 42

MeTton 60bIIMX KOMOMHAIIMOHHBIX KBaIpaToB. [locTpoeHne KOMOMHALIMOHHBIX KBAPATOB.
Cnoco6 M. M. Ilporoassikonosa u P. U. Texepa (2 gaca).
IIpakTnyeckoe 3ausitue 43

[TocTpoeHnue naTHHCKUX KBaApaToB (2 yaca).

4.1.2.3. IlepeueHnb 1a00paTOPHBIX PadoT
He mmanupyercs.

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOANYECKOE O0ecIedeHHe CAMOCTOATEIbHOM

padoTbI

IlepeueHb TeM, BBIHECEHHBIX HAa CAMOCTOSITEIIBHOE U3yUEHUE:
1. Tlonstue cnyvaitnoro mpouecca. I[lpumepsl. Omnpenenenue ciy4yaitHoro mpoiecca. CeueHue
ciay4daiiHoro mpouecca. Peanuzanus ciaydaiiHoro mpoiecca. [Ipumepsr.
2. Knaccudukanus ciaydaidlHelx mnpoueccoB. CiryyailHbIl mpouecc ¢ JIUCKPETHBIM BpPEMEHEM U
JUCKPETHBIM cocTosiHueM. CiydailHblii IpoliecC € HENpEephIBHBIM BpPEMEHEM U AMCKPETHBIM
cocrossHueM. Ciy4alHbIi IIpoLecC C AMCKPETHBIM BPEMEHEM M HENPEPHIBHBIM COCTOSIHHEM.
CiyyaliHbIH IPOLIECC C HETIPEPHIBHBIMU COCTOSIHUSIMU M HETIPEPHIBHBIM BPEMEHEM.
3. 3akoHBl pacnpencieHusl CIy4alHbIX IPOLIECCOB. XapaKTEPUCTUKU CIy4alHBIX IIPOLIECCOB:
matemaruueckoe oxunanue CII m ero cpoiictBa. nucnepcust CII u ee cBoiicTBa.XapakTepUCTUKU
CII: cpennee xBanparuueckoe orkiaoHeHue CII u ero cBoiicTsa.
4. Koppensuuonnass (QyHKIHS CIydyalHBIX TIPOILIECCOB, €€ cBoicTBa. HopMmupoBanHas
koppensinuonHas Gpynkuus CII, ee cBoiicTaa.
5. Bzaumnas koppensuroHHas (YHKUIUS CIyYallHBIX IPOIIECCOB, €€ cBoiicTBa. HopmupoBanHas
BK® CII. Xapakrepuctuku cymmst CI1.
6. CraunoHapHblil ciyyaiinblil pouecc. Ero xapakrepuctuku. DproauyHocTts cranuonapHoro CII.
ITponsBonnas CII u ee xapakrepuctuku. Murterpan ot CII u ero xapakTepucTUKH.
7. Ilonarue notoka coObIThil. HOBBIN CMBICI TepMUHA «COOBITHE)» B MOHITHH «IIOTOK COOBITHI» MO
CPaBHEHHIO C BEPOSTHOCTHBIM CMBICIIOM. PeryssipHblii MOTOK COOBITHH.
8. Hexortopble cBOHCTBa MOTOKOB COOBITUN.OpAMHAPHOCTh MMOTOKA COOBITHH. MHTEHCHBHOCTH
notoka coObITuil. OTCyTCTBHE MOCIIEACHCTBUS B IOTOKE COOBITHIA.
9. CrarmmoHapHOCTh TTOTOKA COOBITHI. OnpeneneHne MpoCTEHIIIEro MOTOKA COOBITHIA.
10. IToTok cOOBITHI C OrpaHMuYEHHBIM HocieneiicTBueM. Pacnpenenenne mpomMeXKyTKOB BpEMEHHU
MEXly COCEIHUMH COOBITHSIMHU B IIOTOKE COOBITHH.
11. Pacnpenenenue Ilyaccona.
12. Tpad cocrosuuil. Ilpunuunel mnoctpoenus. Kiaccudukanus cocrossHUl. MapkoBckuii
CJIy4aiiHbIN MPOLIECC ¢ AUCKPETHBIM BPEMEHEM U IUCKPETHBIMU COCTOSIHUAMM (1ienu MapKkoBa).
13. BepoATHOCTH COCTOSIHUI, IEPEXO0HbIE BEPOSITHOCTU. BEpoATHOCTH 3a7iepKKHU CUCTEMBI B 1 —TOM
cocrossHuu. PuHanbHBIE (IIpeaesibHbIe) BepoATHOCTH. CTallMOHAPHBIN pexuM Lenu Mapkosa.
14. Marpuna nepexoaHbslx BepositHocTed. [IpuHiunsl moctpoenus. /{uckpernas nens Mapkosa.
CucremMa JMHENHBIX YpaBHEHHMH JJIs HAxXOXKICHMs BEpOATHOCTEW cocrossHuil. HopmupoBouHoe
YCIIOBHE.
15. Cucrema c JAByMS BO3MOXHBIMU COCTOSHUSAMH. Dopmyina (UHAIBHBIX BEpOSTHOCTEH.
ITocTaHOBKA 3a/1a4M HaXOKIECHUS BEPOATHOCTEN COCTOSTHHM.
16. HenpepsiBHas niens Mapkosa. Onpeznenenue, npuMepsl. [I0TOk BEpOATHOCTH HENPEPBHIBHOM LIENH
MapkoBa. MHEMOHNYECKOE MPABUIIO HENPEPBIBHOM 1ien MapkoBa.
17. Pa3meuenHslid rpad cocTosHME JuIA  HempephlBHOM nenmu  MapkoBa.  Cucrtema
muddepeHManbHBIX ypaBHeHHH KosiMoroposa asst HenpepbiBHOM 1enun Mapkosa. HopmupoBouHoe
ycloBue 1 HemnpepblBHOM wnenu Mapkosa.llocraHoBKka 3a1auM HaXOXACHMUSI BEPOSTHOCTEU
COCTOSIHMI B HENPEPBIBHOM 11enu MapkoBa.



18. CranmonapHbIil peskuM HenpepblBHOW ey MapkoBa. Ciny4dail 1ByxX cocTosiHUNA. DopMyinbl AJist
¢uHanmpHBIX BeposTHOcTel.Marpunia uHTeHCUBHOCTeH. [IpaBuna mocTpoeHus.CBsi3b  MEXIY
MaTpuIlel HWHTEHCHBHOCTEH U Tpadom cocrosHuid. ['pad cocrosHuii mporieccoB rudenun u
pPa3MHOXKEHUS.

19. Mepbl Ha KOHEYHBIX MHOKECTBAX.

20. UnTerpupoBanne GyHKIUH 110 Mepe Ha KOHEYHBIX MHOXKECTBAX.

21. BeposTHOCTHBIE MEPHI.

22. VnrterpupoBanue (GyHKIOMA MO Mepam, 3aJaHHBIMHA HEYOBIBAIOIIMMU HENPEPHIBHBIMU CJIEBa
GYHKIHUSIMH.

23. BeposATHOCTHBII CMBICII HHTErpaia [0 BEPOSITHOCTHON Mepe.

24. 3apgava Jlupuxse s OOIIEro JMHEHHOTO AIUIMNTHYECKOTO YpaBHEHUS 2-TO TOPSIKA.
Knaccuueckas u 06001eHHast MOCTaHOBKH. CBS3b MEXIY HUMH.

25. IlonsiTue 0 TeopemMax BIOKCHUS.

26. IlepBoe OCHOBHOE HEPABEHCTBO AJIS DJJIMITHYECKUX OIEPaTOPOB.

27. Penykius 0000IICHHOM MOCTAHOBKH 3a/1aun J{upuxie s o0Iero JUIMITUYECKOTO YpaBHEHUS
K OrepaTopHOMY ypaBHeHUI0 Dpenronbma B Tiiib0EpTOBOM MPOCTPAHCTBE.

28. OO06oOmieHHas TMOCTAaHOBKA 3a/ladyl Ha COOCTBEHHBIE 3HAUEHHUS [UISI CaMOCOMNPSKEHHOTO
AIUTMITHYECKOT O OIlepaTopa.

29. BapuannoHHbIe CBOMCTBA U MUHUMAKCHBIHM MPUHIUI COOCTBEHHBIX 3HAUCHUH.

30. KpaeBas 3ajmava i 3JUIMITHYECKOIO YPABHEHUS C HEOJHOPOIHBIM yciioBUEM Jlupuxie.

31. BapuanuoHHas TOCTaHOBKAa HEOAHOPOAHOW 3amauu Jlupuxiie Ui CaMOCOIPSIKEHHOTO
AITUNTUYECKOTO YpaBHEHUS.

32. CBs3b Mekay 000011IEHHO U BapHallMOHHOM MOCTaHOBKaMH 3aaun J{upuxie.

33. BapyauMOHHBI  METOJ J0Ka3aTelIbCTBA TEOPEMBbl  CYILIECTBOBAHUS M  €IMHCTBEHHOCTU
0000IIICHHOTO PeIICHUS.

34. CBOMCTBO JIOKaJIbHON 3aBUCUMOCTH TIJIAJKOCTH PELICHMs JUIMIITUYECKOM KpaeBOM 3adauu OT
TJIaJIKOCTH JIAHHBIX.

35. Teopema Jlakca-Munbsrpama-Bumika u meron ["anepkuna.

36. BeposTHOCTHOE IPOCTPAHCTBO, alredpa cOOBITUH, MHOTOMEPHBIE CIIydaliHbIe BETUYHHBI.

37. O6o0mIeHHas TUCTIEPCHS U MATEMATHUECKOE OXKHIaHHUC.

38. Marpuua koBapuanuii, KOppensuuil.

39. He3aBucumble UCTIBITAHUS C HECKOJIBKUMU UCXO/IAMHU.

40. OyHkus omMOOK, CBsI3b (YHKUMU OMIMOOK ¢ (yHKLIMEH pachpeiesneHuss HOPMalIbHOTO pac-
IpeJIeIeHHUS.

41. PacnpeneneHus, CBS3aHHBIE C MHOTOMEPHBIM HOpPMallbHBIM pacrpesenenuem (Dumepa, Xo-
TEJUTHHTa, YUIIapTa).

42. Boibopka, TeHepalibHas U BBHIOOpPOYHAs CpeqHHUE, reHepaibHas U BbIOOpOYHAs CMEUICHHAs |
HECMeIlleHHAas AUCTIEPCHH.

43. BeiOopo4Has Koppemnsiusl.

44. MeTo KaHOHUYECKUX KOpPEISIuil.

45. IToctpoeHne, BBIYUCIEHNE BEKTOPOB IapaMeTPOB.

46. IlpoBepka runore3 0 BEKTOpax CPeAHUX (PaBEHCTBO BEKTOpa CPEIHUX MOCTOSIHHOMY BEKTOPY U
PaBEHCTBO JIBYX BEKTOPOB CPEIHUX).

47. IlpoBepka rUNIOTE3bI O PABEHCTBE MATPHUIl KOBAPHAIIUH.

48. Tunsl 3a7a4: K1acCUPUKALH, PErPECcCcHsl, IPOTHO3UPOBAHUE, KIIACTEPU3ALIHSL.

49. Ommoku I u 11 pona.

50. HenapameTtpuueckoe olleHHBaHUE IJIOTHOCTH pactipeesnenus no [lapzeny-Po3enOmnarry.

51. MeTox map3eHOBCKOro OKHa.

52. PobacTHOe olileHWBaHWE TUIOTHOCTH.

53. Perynspuzanusi KOBapuallmOHHOW MAaTpPHULIBI.

54. EM-anropuT™: OCHOBHAas UJesl.

55. TlonGop uncna k mo KpUTEPHUIO CKOIB3SIIIETO KOHTPOJIS.

56. MeToa MOTeHIATBHBIX (PYHKITHA.

57. OT60p ITATIOHHBIX 0OBEKTOB.



58. IIceBnokox: anropurm CTOJIIL.
59. buonoruueckuii HelipoH, monenb MakKamnoka-IIurrca.
60. MeTo 1 cTOXaCTUYECKOTO TPAIMEHTA U YACTHBIE CITyYaH.
61. YckopeHue CXOAUMOCTH, «BBIOMBAaHUE» U3 JOKAJIHHBIX MUHIMYMOB.
62. Teopema o0 TMHEHHOCTH 0AECOBCKOTO ONTUMAIBHOTO KIacCU(UKATOpPA.
63. OntuManbHas pa3eNsonias FTMIepIIoCKOCTb.
64. [ToHsiTHE ONIOPHBIX BEKTOPOB.
65. CriocoObl KOHCTPYKTHBHOTO TOCTpoeHus siaep. [Ipumepsr siuep.
66. Bb100p unciia ci0eB U yncia HEHPOHOB B CKPBITOM CJIOE.
67. KoMmno3uuuu 3ak0HOB pacipeesIeHuUs.
68. J1oCTOBEpHOCTD PE3yJIbTATOB MOACIUPOBAHUS.
69. MoaynbHOCTh M 3KOHOMHUYHOCTh MAaTEMaTHYECKUX MOJIEIEH.
70. MonenupoBaHHUE C HCTIOJIB30BaHUEM TEOPUH TpadoB.
71. MoaenupoBaHue C UCIIOIb30BAaHUEM 3JIEMEHTOB TEOPUH BEPOSITHOCTEH.
72. IlnaHupoBaHue SKCIEPUMEHTA 7S TIOJTYyYSHHs] MaTeMaTUYEeCKOM MOJIETIH.
73. DneMeHThl MaTeMaTH4YEeCKOM JIOTUKHU.
74. Jlorvka npenIuKaToB.
75. Mcunciienne npeauKaTosB.
76. Jlornyeckast MOJieIb Mpoliecca MPOSKTUPOBAHUSI.
77. OnTUMaIbHOE PELICHUE NPU HAIMYMHN HECKOJIBKUX KPUTEPUEB OLIEHKH.
78. SI3bIK OMMCaHUs AITOPUTMOB.
JUia caMocTOSTENbHOM pPAa0OThl HMCHOJIB3YIOTCS METOAMYECKHE YKa3aHUsS [0 OCBOEHUIO
JTUCIUIUIMHBI U U3JIaHUS U3 CIHCKA MPUBEICHHON HI)KE OCHOBHOM M TOTIOJTHUTEIBHON JIUTEPATYPHIL.

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

He mmanupyercs.

4.1.2.6. IlIpuMepHbIi NIepeYeHb TeM KypPcOBbIX padoT (IIPOEeKTOB)
1. AHaM3 CTaTHCTUYECKHX MPOIECCOB C MOMOIIBIO KOPPEISIIMOHHBIX METO/IOB.
2. MammHHOE 00ydeHHe B 33ja4aX aBTOMAaTHIECKO 00pabOTKH TEKCTOB.
3. MeTozpl MallIMHHOTO O0YYSHHUS B aHANIN3€ MEIUINHCKOH HH(POPMaLNH.
4. MamunaHOe 00y4YeHHE /I aHau3a MHEHU noJik3oBartenel UHTepHeT-pecypcamu.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
B nmponecce M3ydCHHd AUCHUINIIMHBI MPHUMCHACTCA KOHTAKTHAd TCXHOJIOTHA NPCIOJaBaHUA
(3& HCKIIIOYCHUEM CaMOCTOATCIIBHO H3Yy4YdCMBIX CTYICHTAMU BOHpOCOB). HpI/I IMPOBECACHNUN
MPAKTUYCCKUX pa60T IIPUMCHSACTCA I/IMI/ITaIII/IOHHI)II\/JI NI CHMynHHHOHHBIﬁ IIoaxod. Tarn peIcHuA
3ala4 CTYACHTaM JACMOHCTPUPYIOTCA TIpH IMOMOIIU MYHLTHMGHHﬁHOﬁ TeXHUKU. B I[aJ'ILHefIHIeM
CTYACHTEI CAaMOCTOATCIIbHO PCIIAIOT AHAJIOTUYHBIC 3aJaHH.

6. OnleHOYHBIE CPEACTBA IJIA TEKYLIEro KOHTPOJIA yCIIeBAeMOCTH,
NMPOMeKYTOUYHOI aTTeCTAlMHU 10 UTOTAM OCBOEHUS TUCIUIJIMHBI.
CDOHI[BI OLICHOYHLIX MaTCpHaJIOB (CpC,Z[CTB) MPUBCACHLI B IIPHUJIOKCHUU.

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecrieuyeHre JUCHUILINHbI.

7.1. OcHOBHAas1 y4eOHO-MeTOAMYECKAS JIUTEPATYypPa MO IUCHUIIINHE
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 : »31MeKTpOHHBIH //
[Mudposoit o0pa3oBaTeNbHbIH pecypc IPR SMART : [caliT]. —  URL:
https://www.iprbookshop.ru/117038.html - https://www.iprbookshop.ru/117038.html
2. IlporonpsakonoB, A. B. Anroputmel Data Science m MX npakTudeckas peaiu3anus Ha
Python : yue6Hoe moco6ue / A. B. Ilporoapskonos, I1. A. IIsutoB, B. E. CagoBHukoB. — Mockaa,



Bonorna : Wnadpa-Umxenepus, 2022. — 392 c¢. — ISBN 978-5-9729-1006-9. — Tekcr :
anexkTpoHHbI // LludpoBoit obpazoBarenbhblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/124000.html - https://www.iprbookshop.ru/124000.html

3. Camkos, T. JI. MogenupoBaHue Ciry4aifHbIX mpoieccoB. Jleknuu : yuebroe nocodue / T. JI.

CamkoB. — HoBocubupck : CHOMPCKHN TOCYAapCTBEHHBIM YHHUBEPCUTET TEJICKOMMYHUKAIIMH M
unpopmaruku, 2021. — 119 c. — Tekcer : anexTponnsiii / Hudposoii oOpasoBarenbhblii pecype IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/117103.html -

https://www.iprbookshop.ru/117103.html

7.2. lonoHUTEIbHAS Y4eOHO-METOAUYECKAsl JJUTepPaTypa no JUCUHUIIJIMHE

1. Opemikos, B. Y. UaTennekTyanbHbli aHaIM3 NaHHBIX : yueOHoe mocodue / B. WM. Opemnikos.
— Psazanp : Pa3aHckuil rocygapCTBEHHBIM paaunoTeXHUYeCKuil yHuBepcutet, 2017. — 161 c¢. —
Tekct : anekrponHsid / Ludposoii obpazoBarensHbiii pecypc [PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121842.html - https://www.iprbookshop.ru/121842.html

2. Anexcanaposckas, 0. II. MupopmanroHHBIE TEXHOJIOTUH CTATHCTUYECKOTO aHAJIM3a
JaHHBIX : ydeOHo-meroamudeckoe mocoodme / FO. Il. AnekxcanmpoBckas. — Kazanw : Kazanckwii
HallMOHAIBHBIM UCCIIEI0BATENLCKUI TEXHOJIOrMUeckuil yausepcutet, 2019. — 152 c¢. — ISBN 978-
5-7882-2636-1. — Texkcrt : anektponnsiii // Ludposoit obpazoparensHbiii pecypc [IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/100535.html -
https://www.iprbookshop.ru/100535.html

7.3. llepeyeHb HH(POPMALTMOHHBIX TEXHOJIOTHH, HCIIOJIb3YEeMbIX IPHU
OCyLIeCTBJICHUHM 00pa30BaTEeIbHOIO NPOLecca M0 JUCHUIINHE, BKIIOYas
nepevYeHb NPOrpaMMHOr0 odecnevyeHusi  MHPOPMALMOHHBIX CIIPABOYHBIX

CHCTEM

B  oOpasoBarenbHOM  Tpolecce  HCIOJNB3YIOTCS ~ MH()OPMAIMOHHBIE  TEXHOJIOTHH,
peaan30BaHHblE  HAa  OCHOBE  HMH(OPMAIMOHHO-00pa30BaTEILHOTO  MOpTajga  MHCTUTYTa
(www.mivlgu.ru/iop), 1 ”HGOKOMMYHUKAITMOHHOW CETH UHCTUTYTA:

- IpeI0CTaBIeHUE YUeOHO-METOIUYECKUX MaTEPHUaJIOB B JIEKTPOHHOM BHIE;

- B3aMMOJICHCTBHE YYaCTHHKOB 0Opa30BaTENLHOTO IMpoIecca depe3 JIOKAIBHYI0 CeTh
uHCTUTYyTa U VIHTEpHEeT;

- TIPEZIOCTABIICHUE CBEICHUH O pe3yibTaTax y4eOHOW JEATEIEHOCTH B DJIEKTPOHHOM JIMYHOM
KaOuHeTe 00yJaroIIerocs.

WubopmanroHHbIe CITPaBOYHBIE CUCTEMBI:

WHTepakTUBHBIN ClIpaBOYHUK 10 MaTematuke http://www.fxyz.ru/.

@®opMysbl U CNIPAaBOYHUKH (OHJANH-TAOIMIBI, SHUUKIIONEIUH, (ainel) «MaTtemaruueckoe
6ropo» http://www.matburo.ru.

WNHubopMannoHHO-aHATUTHIECKAN Pecype M0 MAIIMHHOMY OOYYEHHUIO M HHTEIUIEKTYyaTbHOMY
aHanu3y JaHHbIX - machinelearning.ru

Kypc «MamvnHHOE oOyueHue»
http://wiki.cs.hse.ru/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B
5 %D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%BS5 1/2022 2023

ITporpammHoe oOecrieueHue:

LibreOftice (Mozilla Public License v2.0)

Mathcad Education — University Edition (100 pack) v.15 (I'ocyzapcTBenHblif KOoHTpakT Nel
ot 10.01.2012 roma)

MathWorks Academic new Product Concurrent License (I'paxkmanckornpaBoBoii JOTOBOP
oromxeTHoro yupexaenus Nel ot 10.01.2014 rona)

Google Chrome (JIutiensuonHoe cornamenue Google)

Mozilla Firefox (MPL)

PEJ] OC (Cornamenne Ne140/05-21V ot 18.05.2021 roga o coTpyaHuYecTBE B 00J1aCTH
HAaYKH, pa3BUTUS HHHOBAIIUOHHOH 1€ TETLHOCTH )

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



Deductor Academic ( OecrimaTHast Bepcus IpeaHa3HaueHHas TOJIBKO /71 00pa30BaTeIbHBIX
esei)

Adobe Acrobat Reader DC (O6mue ycioBust ncnoib30BaHus Tpo1yKToB Adobe)

Python 3.9.4 (Python Software Foundation License)

Anaconda (Anaconda EULA)

7.4. Ilepeyenn pecypcoB HHGOPMALNMOHHO-TEJIEKOMMYHHUKANIMOHHOM CeTH

«I/IHTepHeT», HEOﬁXO)Il/IM])IX AJi1 OCBOCHUA JUCIHUIIJINHBI
iprbookshop.ru
fxyz.ru
matburo.ru.
wiki.cs.hse.ru
mivlgu.ru/iop

8. MaTepHaJILHO-TeXHI/I‘IeCKOG obdecneyeHue JUCHHUITIJIMHBI
KommnsrorepHslii kinace
[TIK CPU-Intel Core 15-4460 BOX - 12 mrt.; [IK — lmr.; skpan DRAPPER Apex STAR;
suaeonpoekrop InFocus; kommyrarop. Jlocryn k cetu MHTEpHET.

JIeKMOHHAsT Ay AUTOPUSI
[TpoexTop ViewSonic PG603X DLP Dkpan Cactus Wallscreen

KommnsrorepHslii kinace
[Ipoektop ViewSonic PG603X DLP Okpan Lumien Ilepconanshbiii komnbiotep RUSCO —
19 mt. Kommyrarop D-Link Mapmpyrtuzatop 6ecipoBognoit N ASUS RT-AC66U

9. MeToan4yecKkue yKa3zaHusl M0 OCBOEHUIO JUCHUIJINHbBI

JlJis yCHEemHOro OCBOCHHS TEOPETHYECKOro Marephalia OO0y4aroIMiics: 3HAKOMUTCS CO
CIHCKOM PEKOMEHIyeMO OCHOBHOW W JIOMIOJHUTEIHHOMN JINTEPATYphl; YTOUHSET Yy MpenogaBareds,
KaKUM JIONOJHUTENIbHBIM IOCOOUSM CIENyeT OTAaTh MPEANOYTEeHUE; BEAET KOHCIEKT JEKIUH u
npopadaThIBaeT JIEKIMOHHBIA MaTepHaJl, IMOJIb3YSICh KaK KOHCIIEKTOM, TaK U Y4€OHBIMHU ITOCOOHSIMU

Ha mnpakTHueckuxX 3aHATHAX TPONACHHBIM TEOPETHYECKUH MaTepuan MOJKperseTcs
pelIeHreM 3a/1a4 1Mo OCHOBHBIM T€MaM JUCIHUIUTMHBI. YJaluMcs BeIIaeTcss Habop 3amad, KOTOpbIe
OHM PpEIIAIOT CaMOCTOSITEIFHO B TETPAasiX WIA Yy JOCKH. B KoHIE 3aHsATHS oOydaromme
JIEMOHCTPHUPYIOT IMOJIyYE€HHBIE PE3yJIbTaThl MPENnoaBaTeIo U Mpu HEOOXOAUMOCTH JIeNaoT padoTy
HaJ[ OITMOKAMH.

CamocrosaTenbHass paboTa OKa3blBa€T BaKHOE BIMAHHE Ha (OPMHPOBAHUE JMUYHOCTH
OyIylIero CHeIualncTa, OHa TUTAHUPYETCST 00yJaronuMcs caMOoCTosITeNbHO. Kaxk bit oOydaromuiics
CaMOCTOSITENIEHO ONpeAeIseT pexXUM CBOEH pabOThl M Mepy TpyZa, 3aTpauMBacMOro Ha OBJaJieHHUE
y4eOHBIM CO/Iep)KaHUEeM JIUCHUILTMHBL. OH BBITIONHSIET BHEAYAHTOPHYIO paboOTy W HU3ydeHHE
pa3zienoB, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO pa00Ty B 3aBUCUMOCTH OT €0 MOJATrOTOBKU, BPEMEHU U
JIPYIUX YCIOBH.

KypcoBast pabGoTa BBIMOMHSETCS B COOTBETCTBHUM C METOAMYECKMMHU YKAa3aHUSAMH Ha
KypcoByto paboty. OOyuaronuiicss BEIOUpAeT OJIHY M3 YKa3aHHBIX B IIEPEYHE TEM KypCOBBIX paloT,
UCXO0/i M3 CBOMX HMHTEPECOB, HAJIMYHUS COOTBETCTBYIOIMX JIUTEPATYpPHBIX M MHBIX UCTOYHUKOB. B
X0Jle BBIMOJHEHMsI KypcOoBOM paboThI MpernofaBaTesb MPOBOAUT KOHCYNIbTalUK oOydaromerocs. Ha
3aKJIFOYUTETIBHOM 3Tane o0yJaromuicss oopMIIsIeT MOSICHUTENbHYIO 3alUCKY K KypCOBOM paboTre u
BBITTOJTHSIET €€ 3aIIUTy B IPUCYTCTBUM KOMUCCHH U3 TIpernojaBareiei kadeaps.

dopma 3aKITIOUUTENILHOTO KOHTPOJS HpPU MPOMEXKYTOYHOM arTecTaliuu — dSKk3ameH. [lis
MIPOBEICHUS MPOMEKYTOYHOM aTTeCTAIlK 1O JAUCIUILINHE pa3paboTaHbl (HOHI ONEHOYHBIX CPEICTB
U OauIbHO-pEMTHHIOBas CHCTEMa OLIEHKH Y4eOHOM JesTeIbHOCTH CTyneHTOB. OIleHka o
TVCIIATUTMHE BBICTABISIETCS B MH()OPMAIMOHHOW CHCTEME W HOCHT HHTETPHPOBAHHBIA XapakTep,
YUUTBIBAIOIIMNA pE3yIbTaThl OLEHUBAHUS YYaCTHs CTYJIEHTOB B ayJAWTOPHBIX 3aHATHUAX, KAuecTBa U



CBOCBPEMCHHOCTH BLIIIOJIHCHUA 3aHaHHﬁ B XOAC€ MH3YUCHUA JUCHUILIMHBI M HpOMC)KYTOqHOﬁ
aTTeCTaluu.



[Iporpamma cocrtaBieHa B cooTBercTBUM ¢ TpeboBanusmMu PI'OC BO mo HampaBieHHIO
01.03.02 Ilpuxnaonas mamemamura u uHgopmamurxa v IpoGUITIO TIOATOTOBKU HHme1eKmyaibHbllL
aHanu3 OaHHvIX
Pabouyro mporpammy coctaBuil cmapuiuii npenodagamens Aopamosa E.C.

[Iporpamma paccmoTpeHa u ogoOpeHa Ha 3aceqanuu kadeapor CIIM

npoTokoia Ne 21 ot 20.05.2021 ropa.
3aBenytomuii kapeapoit IIM Opnog A.A.
(ITonmuce)

PaGouast mporpamma paccMOTpeHa M OJOOpeHa Ha 3aceJaHuu Yy4eOHO-METOIUYECKON
KOMHCCUU (aKyIbTeTa

npotokoi Ne 9 ot 24.05.2021 rona.
IIpencenarens komuccuun OUTP Puiorckosa M.H.
(ITogmuce) (®.1.0.)




Ilpunoscenue
DoH/1 OLIECHOYHBIX MATEPHAJIOB (CPEeACTB) MO AUCHHUILINHE
CrneunanbHble TJIaBbl MAaTEMaTHKU

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o JMCIUIIJIMHE

1. YeMm BbI3BaHA HEYCTpaHUMas ITOTPEIIHOCTH?

a) Tem, uTo MaTemMaTHueckas MOJEIb MCCIEAYyeMOTro O0bEeKTa HUKOTJIA HE YYHUTHIBAET BCEX
0e3 MCKIIIOUEHUs SIBICHUMN, BIIMAIOIIMX HA COCTOSHHUE OOBEKTa, U TEM, YTO BXOJSAIIME B 33434y
3a/laHHbIC TapaMeTpsl (Yucia Win GyHKINH ) U3MEPSIOTCS C KaKOH-JIM00 OMMUOKOH.

6) Tewm, uro mro0bIe apudmMeTHyecKue orepanuy HajJ YUCIAMU MPOU3BOIATCS MPH HAIUYUU
OTPAHUYEHHOTO KOJMYECTBA HCIOIB3YEMbIX MJIsi 3alMCH YUCET Pa3psoB MO3UIMOHHON CHCTEMBI
UCUHCIICHUSI.

B) TeM, 4TO B pe3yJbTare MPUMEHEHMS] YHMCIEHHOIO METOAAa MOTYT ObITh IMOJYYEHBI HE
TOYHbIE, a TPUOIMKEHHBIE 3HAUCHUS MCKOMOW (PYHKLMHU, JTaXKe €ClIM BCEe MPEIIUCAaHHBbIE METOIO0M
BBIYHCJICHHSI TIPOJICTaHbl aDCOFOTHO TOYHO.

2. Yem 0OYCIOBJICHO TOSBJICHHWE TOTPEIIHOCTH OKPYIJIEHUS TPU YHUCICHHOM pPEIICHHU
NIOCTaBJICHHOH 3a/1a4u?

a) Tem, uTo MaTemMaTu4eckas MOJEIb UCCIETYEeMOTro 0ObEKTa HE MOXKET YUYUTHIBAaTh Bce O€3
UCKITIOYEHUS SBJICHUS, BIMSIONINE Ha COCTOSIHAE OOBEKTA.

6) Tem, uto moObIe apudMeTHUECKUE ONEPAlMU HaJl YUCIAMU MPOU3BOIATCS NMPU HATTUYUU
OTPAaHMYECHHOTO KOJMYECTBA HMCIOIB3YyEMBIX Ul 3allHCH YHCEN Pa3psaoB MO3HLIMOHHON CHCTEMBI
MCUHUCIICHUSL.

B) Tem, uTO B pe3yibTaTe NPUMEHEHHsS YHCIEHHOTO METO/Aa MOTYT OBITh MOJYYEHBI HE
TOYHBIC, @ PUOJIMKEHHBIC 3HAYCHUS MCKOMOW (PYHKIMH, aXKe €CIM BCE MPEANMCAaHHBIE METOI0M
BBIYHCIICHUS ITPOJICNIaHbl a0COIFOTHO TOYHO.

3. Onummre merox ["aycca perieHns cucTeMbl JIMHEHHBIX alreOpanyeckux ypaBHEHUH.

a) B ocHOBEe maHHOro Merona JEKUT UAes MOCIEA0BAaTEIbHOIO UCKIIOYEHNs] HEU3BECTHBIX.
Pemenne cuctembl pacmajzaercs Ha JBa dTama: 1) mpsMoOM XoJ, KOrja HMCXOJHas CUCTeMa
MPUBOJIUTCS K TPEYrOJbHOMY BHAY; 2) MONTy4YeHHbIE KOI(DPUIMEHTHI MPU HEU3BECTHHIX U INpaBbIe
YacTH ypaBHEHUH XpaHATC B aMaTu DBM M Mcnonb3yroTcst Ipy OCYIIECTBICHUH 00paTHOrO X0/1a,
KOTOPBIN 3aKJIF0UAETCsl B HAX0K/IEHUU HEU3BECTHBIX U3 CUCTEMbI TPEYTOJIBbHOTO BU/IA.

0) 3amaHHas cucTeMa JMHEHHBIX YpaBHEHMH KakUM-IHOO 0Opa3oM MNpHUBOIUTCA K
HKBHUBAJIEHTHOMY BuAY. McX0as U3 MPOM3BOJIBHOIO HAYAJIbHOTO BEKTOpA, CTPOUTCS UTEPAllMOHHBIN
npouecc. [Ipu BBINOJHEHUH TOCTATOYHBIX YCIOBUN CXOAUMOCTH, MOJIY4aeTcs MOCIEI0BATEIbHOCTD
BEKTOPOB, HEOTPAHUYHO MPUOIMKAIOIINXCSI K TOYHOMY PEIIECHHUIO.

B) Ecnu martpuna kosp@uuueHToB A HEBBIpOXKJIEHHAs (ONpeAeTUTeNh 3TOM MaTpUIbl HE
paBeH HYJI0), TO UCXO/IHAsl CUCTEMA UMEET €IMHCTBEHHOE pEIIeHHUE.

4. KakoBbl HEJIOCTATKHU PEIIEHUS CUCTEMbI ypaBHeHHH 1o npaBuity Kpamepa?

a) JlanHoe mpaBmiIO pa3pabOTaHO M NMPUMEHUMO JIMIIb Ui PELICHHsS CHCTEM JIMHEWHBIX
anredpandeckux ypaBHEHUH ¢ TpexXIMaroHalbHON MaTpulel KO3 PHUIIMEHTOB.

0) Peanu3zanus 1aHHOTO METOJa B BUJE BBHIYMCIUTEIBHOMN MpOLEAyphl TpeOyeT BHIIOIHEHUS
3HAYUTENIPHOTO KOJIMYEeCTBAa apu(PMEeTHYecKuX oOrepaluii M COOTBETCTBEHHO OOJBIIMX 3aTpar
MaIlImHHOTO BpeMeHH. KpoMe Toro, oH oueHb YyBCTBUTEINIEH K OIIMOKAM OKPYTJICHHS.

B) /laHHBI MeTOA JaeT MEHee TOYHbIE PEe3YJIbTAThl, YeM JIPYrHe METOJbl PELICHUS CUCTEM
JUHEHHBIX anreOpandeckux ypaBHeHUil. [Ipu 3ToM TpeOGyeTcsl BBIIOJHEHHE KECTKUX JOCTaTOYHBIX
YCIOBUU CXOJUMOCTH.

5. B mMetonie SIko6u coOCTBEHHBIE BEKTOPHI HCXOIHOM MAaTPHUIIbl HAXOASTCS KaK
a) CTOJIOIBI MaTPHIIBI, IPUBEICHHOMN K TMaroHaJIbHOMY BUIY
0) cTOJIOLIBI MATPHIIBI TIFIOCKOTO BPAIICHHS



B) CTOJIOIIBI MaTpPHIIBl OPTOTOHAJIBLHOTO MpeoOpa3oBaHMsI, KOTOpask MPHUBOJHUT HCXOAHYIO
MaTpHlly K IMaroHaJIbHOMY BULY
T') B TOTOBOM BHJI€ COOCTBEHHBIE BEKTOPHI MeTO SIKOOU HE JaeT.

6. Meton SIkoOu mpuMeHsieTCs sl HaXO0XACHUSI COOCTBEHHBIX 3HAUYCHUN
a) CHMMETPHYHBIX MaTPHIL

0) OPTOrOHAJILHBIX MAaTPHII

B) YHUTApHbBIX MaTpPHUII

T') T0OBIX KBAJIPATHBIX MATPHII.

7. [lpu npuBeIeHUH UCXOJHONH MATPHUIIBI K IUArOHAJILHOMY BHJY C TIOMOIIBIO MeToaa SIkoOu
CyMMa BCEX JIMarOHAJBHBIX 2JIEMEHTOB Ha KaXIO0M Irare Meroaa Slkoou

a) YMCHBIIIaeTCs

0) yBeIM4IMBaeTCS

B) HE U3MEHSETCS

') MOJKET KaK YMEHBIIIAThCS, TaK U YBEITUIUBATHCS.

8. B ueM cocTOUT CyTh METO/I0B YHUCICHHOTO HHTETPUPOBAHUS (DYHKIIHII?

a) CyTb COCTOUT B 3aMEHE MOJBIHTErpalibHON (yHKIMHU f(X) BcmoMorareinbHOU, HHTErpail OT
KOTOPOM JIETKO BBIYUCIISCTCS B AJICMEHTAPHBIX (DYHKITHSIX.

6) CyThb COCTOMT B CIEYyIOIIEM: MPH 3aJaHHOM YHCIE WHTEPBAJOB pa3OueHus CcienyeT
PACTIONIOKUTh UX KOHITBI TaK, YTOOBI TIOJYYUTh HAUBBICIIYIO TOUHOCTh MHTETPUPOBAHUSI.

B) CyTh COCTOUT B TOM, YTO U3 MOJBIHTErpaibHOU (QyHKIHMH f(X) BBIIEISIOT HEKOTOPYIO
GYHKIMIO g(X), UMEIOLIYIO T€ %€ 0COOEHHOCTH, YTO (QyHKIUSA f(X), 37IeMEHTapHO UHTETPUPYEMYIO Ha
JTAHHOM MTPOMEXYTKE U TaKyIo, 4TOObI pa3HOCTh f(X)—g(X) nMena Hy>KHOE YHCIIO0 TPOU3BOTHBIX.

9. HazoBure o6sactu npuMeHeHus GopMysl YUCIEHHOIO HHTEIPUPOBAHHUS.

a) K uncieHHOMY MHTETpHUPOBAHMIO Yallle BCErO MPUOETAIOT, KOTa MPUXOJUTCS BBIYUCIISATH
UHTErpaibl OT (YHKUMH, 3aJaHHBIX TaOJIMYHO, WIM KOIAAa HENOCPEICTBEHHOE HHTETPUPOBAaHUE
(GYHKIMH 3aTPYIHUTENBHO.

6) K uncrneHHOMY MHTErpHPOBAaHUIO Yallle BCET0 MPUOEraroT, KOrjaa MPUXOIUTCs BBIUUCIATh
3HaueHUsl PYHKIMHM B MPOMEXKYTOUHBIX TOYKAaX, MPU 3TOM JaHHas (YHKIMS 3a/laHa B TaOJIMYHOM
BUJIC U aHAJIMUTUYECKOE BBIpAKEHUE (DYHKIIMH HEU3BECTHO.

B) K uncneHHOMY MHTErpupOBaHHUIO Yallle BCEro MpHOEraroT, Korjna Tpedyercs onpeaeauTh
JIOMYCTUMYIO MOTPELIHOCTh apTyMEHTOB IO JOMYCTUMON MOTPEIIHOCTH (PYHKIIMH.

10. IIpoBemute cpaBHeHHE (GOPMYT YHUCICHHOTO MHTETPUPOBAHUS IO TOYHOCTH Ha
OCHOBAHUU OCTATOYHBIX WICHOB (POpMYIL.

a) @opMyna IpSIMOYTOJIBHUKOB 00ECIIEYMBAET BBICOKYIO TOYHOCTh MpPU HEOOJBIIOM UHCIE
y3710B, 4eM ¢opmynsl CUMIICOHAa M Tpameuuil, a mociegHue — Oojee TOUHbIE PE3yJbTaThl, YeM
dopmyna Tlaycca. Opnako ans (QyHKIMM Majlol TIAAKOCTH, WUMEIONUX JUIIb |-f0 uian 2-10
NPOU3BOJHYIO, a Takxke Juid GQYHKOUHA C pa3pelBaMU  MPOU3BOAHBIX IPOCThIE  (OPMYJIBI
unterpupoBanus (['aycca, Tpanennn u CUMIICOHA) MOTYT JaBaTh MPUMEPHO TY K€ TOYHOCTH, YTO H
dbopmysa IpsiMOYTOJILHUKOB.

0) Jnst GyHKIUN MMEIONUX HEMpephIBHBIE MPOU3BOJIHBIE JOCTATOUYHO BBICOKOTO MOPSIKA
IIpU OJIMHAKOBOM yucIe y310B popmyna ['aycca naet 3HaunTeNnbHO O0Jiee TOUHBIE PE3yNIbTaThl, YEM
dopmyna CuMIICOHA, a TIOCHEHAS — 0OJiee TOUHBIC PE3YIbTAThl, YeM (HOPMYIIbI MPSIMOYTOJILHUKOB H
Tpanenuid. [Ipu 3TOM U1 MOTyYeHUs OAHOW U TOH ke ToYHOCTH 10 dopmyne ["aycca HeoOX0aUuMO
BBHITIOJTHUTH MEHBIIIE orepanuii, ueM 1no ¢popmyne CUMIICOHA, a TIO TOCTEAHEH — MEHbIIE, YeM 10
dbopmyIie Tparenuii.

B) AHanu3 (GopMyn YHCIEHHOTO MHTETPUPOBAHMS TOKA3bIBACT, UYTO A (PYHKIMA BBICOKOM
TJIaJIKOCTH KBajipaTypHas (opmylia Tpamenuid sBISETCS HaubOoJee TOYHOHM IO CPaBHEHHUIO C
dopmynamu [Naycca m Cumrcona). Ognako ans GyHKIUN ¢ pa3pblBaMU MPOM3BOJIHBIX Hamboee
TOYHOM siBisieTcs Oojiee cioxkHasi GopMysia IPSIMOYTOJIbHUKOB.



11. B uem mnpeumymiecTBO MeToja 3eiiaenss s pEHIeHUS CUCTEMbl JIMHEWHBIX
anreOpanvecKux ypaBHEHHH Mepe]] METOIOM ITPOCTON UTEpariu?

a) JlaeT OONBIION BBEIMTPBIII B TOYHOCTH, TaK KaK, BO-TIEPBBIX, METO 3€iIes CYIIeCTBEHHO
YMEHBIIAET YHUCIO0 YMHOXEHUH M JE€JICHUH, BO-BTOPBIX, IIO3BOJISIET HAKAIUIMBATh CyMMY
MPOU3BEICHUH 0€3 3aIICH MPOMEKYTOUYHBIX PE3YJIbTATOB.

6) Meron 3elifens ABIAIOTCA a0COMIOTHO CXOISIIMMCS, T.€. JUIsl HEro HET HEOOXOAMMOCTH
BBOJIUThH JJOCTATOYHBIE YCIOBHUS CXOJMMOCTH B OTJIMYUE OT METOA MPOCTON UTEPALIUH.

12. JInst pemieHusi CHCTEM JIMHEHHBIX anreOpandecKux ypaBHEHHI Kakoro BHIa pa3paboTaH
METOJ IIPOrOHKHU?

a) Meronx mNpOroHKW pa3paboTaH Ui PEHICHUS CHCTEM JIMHCHHBIX alreOpanmdecKux
YPaBHEHMH C pa3pekeHHOM (JIMIIb Majiast A0Sl 3JEMEHTOB MaTpHIlbl OTIMYHA OT HYJIs) MaTpuLeH
K03 PHUIIIEHTOB.

06) Merox NPOroHKH pa3paboTaH JyUIsl pPELICHHs CUCTEM JIMHEHHBIX anreOpanyeckux
YPaBHEHHI C TPEXMArOHAIBHOW MaTpUIeH KA PHUIIMEHTOB.

B) Meron NpOroHKH pas3paboTaH [uId pPELICHUs CUCTEM JIMHEHHBIX anredpanyeckux
YpaBHEHHIA C anleproANYECcKON MaTpuieil Ko3hHUIMeHTOB.

13. CymHocth Merona CHMIICOHA 3aKJIOYAeTCsl B TOM, YTO 4Ye€pe3 TPU IOCIEI0BATEIIbHbBIE
OpAMHATHI Pa30UEHHSI TPOBOTUTCS

a) KBaJIpaTUYHAs mapadoia;

b) nmobas kpusas;

C) CHHYCOU/Ia;

d) runepbona.

14. MeTozb!l YUCIIEHHOI'O MHTEIPUPOBAHUS 11 BBIYMCICHUS IPUMEHUMBI TOTJja, KOT1a
a) HEBO3MOXKHO OIpeAeuTh nepBooOpasnyto F(x);

b) HEBO3MOXKHO ONpeAeTUTh MPOU3BOAHYIO f(X);

C) HEU3BECTEH MHTEPBAJl UHTETpUPOBaHUs [a,b];

d) pynkuus y = f(x) 3agana rpapuueck.

15. Haubonee rpy0obIM METOIOM YHCICHHOTO MHTETPUPOBAHUS SBJISIETCS METOJ
a) MPSIMOYTOJILHUKOB;

b) Tpamnermii;

¢) mapabo;

d) Cumricona.

16. B uem 3akmoyaercs 3a7a4ya oOpaTHOr0 UHTEPIIOIUPOBAHUS?

a) [lycts pynkus y = f(x) 3anana tadbnuueil. TpeGyeTcs o 3aJaHHOMY 3HAYEHHUIO (PYHKLIUU
y HaliTH COOTBETCTBYIOIIIEE 3HAUCHHNE apTryMEHTa X.

0) [lycte pynkuus y = f(x) 3agana rabnuneil. Tpebyercs HallTh ¢pyHKIMIO g(X), pacdyeTsl 1O
KOTOpO# 7100 COBMAIArOT, MO0 B ONPENEICHHOM CMBICIE MPHOIIMKAIOTCS K JaHHBIM 3HAUCHHSIM
bynkun f(x).

B) Ilycte ¢yukmms y = f(x) 3agana Ttabmuneil. TpeOyercs MOCTpOUTH MOJMHOM BHJIA,
NPUHUMAIOIIUHI B TOUKAX X1, HA3bIBAEMBIX y3JIaMH, 3HaYeHUsI HHTepHonupyeMoi ¢pyHkuuu f(xi).

17. Ha3oBUTE TOCTOMHCTBA U HEAOCTATKU UHTEPIIOIAIUOHHBIX Gopmy:n Jlarpamxka.

a) JloctomHCTBO — MeTO/1 HanboJsiee MPOCT B MOHUMAHUHA M OPTaHU3alUHA BBIYUCIUTEIHHOTO
npouecca. OCHOBHOM HEIOCTAaTOK METOJa — MPU YBEJIMYEHUU YKCIIa Y3JI0B U COOTBETCTBEHHO
CTETNEHN WHTEPIOJIAIIMOHHBIN MHOTOWIEH Jlarpanka TpeOyeTcsi CTpPOUTH 3aHOBO.



0) J10CTOMHCTBO — METOJ] OTHOCUTCS K YHCITy UTEPAIIIOHHBIX METOJIOB U UMEET HauOOJIbIIYIO
TOYHOCTb MHTEpNOSU. OCHOBHOM HEIOCTATOK METOAA — MEAJICHHAs] CKOPOCTh CXOJAMMOCTHU, YTO
MPUBOJUT K 3HAUUTEIBHBIM 3aTpaTaM MallMHHOTO BPEMEHH.

B) /IOCTOMHCTBO — HCIOJIb30BAHNE MHOTOWJIEHOB HEBBICOKOI'O MOPSIKA U BCIEACTBUE ITOTO
MaJioe HaKOIUJICHHE IMOTPeIIHOCTe! B mpoliecce BblunciaeHuii. OCHOBHON HENOCTAaTOK METoAa — W3
YKCJIa METOJ0B UHTEPIIOJSAIMN Hau0o0JIee CII0KEH B OPraHU3allui BHIYUCIUTEIIBHOTO MpoIlecca.

18. HazoBuTe 001acTi MpUMEHEHUS! HHTEPIIOIUPOBAHUS () YHKIIHIA.

a) K naTepnonupoBannio GpyHKIMH dYaiie BCEro MpUOEraroT, KOrJa MPUXOIUTCS BBIYUCIIATH
3HaYeHHUs (YHKLUUU B MPOMEKYTOUHBIX TOYKAX, MPU TOM JaHHas (QYHKIHS 3a7aHa B TaOJIMYHOM
BUJIC U aHAIUTUYECKOE BBIpAKEHUE (YHKIMH HEU3BECTHO. VHTeprmosmpoBaHWE NMPUMEHSIOT U B
ciIy4ae, KOTJa aHaJUTHYeCKUi BUJ (PYHKIMM M3BECTEH, HO CIOXEH M TpeOyeT OONbIIoro oObema
BBIYMCIICHUH ISl OIPE/IeNICHHS OTACTBHBIX 3HAYCHUH (DyHKIIUH.

6) K unTepnonupoBanuio (yHKIMNA Yaie BCEro MPHUOETaloT, KOT/a MPUXOJUTCS BBIYUCIATH
NpoM3BOAHBIE  OT  (yHKUMH, 3agaHHBIX  TaONMYHO, WJIM  KOTJIa  HEMOCPEICTBEHHOE
muddepeHnpoBanne (QyHKIMHM 3aTPyIHUTENbHO. VHTEpIONUpoBaHHE NPUMEHSIOT M B Clyyae,
KOT/1a HEOOXO0AMMO BBIYHCIUTD ITPOU3BOHBIE OT (PYHKIMH, UMEIOIIUX Pa3phiB 2-I0 poja.

B) K mHTEepnonmupoBanuio QpyHKIHMI damie BCero mpuOerarT, Koraa TpeOyeTcs ONpenenTh
JONYCTHUMYIO  TOTPEHIHOCTh ~ apryMEHTOB IO  JIONMYCTHMOW  TOTpPEemHOCTH  (PyHKIMU.
WHTepnonnpoBanne MPUMEHSIOT U B ClTydae, KOTJa He00X0MMO BBIYHCIUTD MOTPEITHOCTD (DYHKIHH
HECKOJIBKUX IePEeMEHHBIX TPH 3aJaHHBIX MTOTPEITHOCTSIX apTyMEHTOB.

19. IIpu nipsiMoii CBSI3M ¢ yBeMUYCHHEM (aKTOPHOTO MPU3HAKA PE3yJIbTATUBHBIN MPH3HAK
a) YMEHbIIIaeTCA

0) yBenn4YnBaeTCs

B) octaeTcs 0e3 H3MCHCHHUS

20. IIpouenypa HOpMHUpOBaHUA (CTaHAAPTU3AIMH) MCXOMHOTO psijia NpH MOAOOpEe K HEMY
TEOPETUYECKOI0 3aKOHA PACHIPEeICHHs] TPOBOANUTCS JIS:

a) MpUBEACHUs K 0e3pa3MEepHOMY BUAY

0) yMEHbILICHMs JUCIIEPCUU psla

B) YMEHbIIIECHUS a0COJIFOTHBIX 3HAUEHUH psaja

I') YMEHbBIIIEHUS OMIMOOK OKPYTJICHUS IPU pacuyérax

21. JlucriepCUOHHBIN aHAIN3 ITO3BOJISAET

a) IPOBEPUTHh CTATHCTUYECKYIO 3HAUMMOCTb DPA3IMUUsl MEXKIY CpPEIHUMH 3HAYEHUSIMHU B
pa3HBIX IpynImax

0) IpOBEPUTH CTATUCTUYECKYIO 3HAUYMMOCTb pa3ivyuus MEXAY CTaHJIAPTHBIMU OLIMOKaMHU
CPEIIHETO B Pa3HBIX IPYIIIAX

B) OLIEHUTH JOBEPHUTENIbHBIE HHTEPBAJIbI CPETHUX 3HAUEHUN

I') IPOBEPUTh CTATUCTUYECKYIO 3HAUUMOCTh K03 (hulimeHTa Koppensuu

22. Boibopka penpe3eHTaTuBHA. DTO 03HAYAET, YTO:

a) OHa HETPaBUWJIbHO OTPaKaeT MPONOPLUHU T€HEPAIbHON COBOKYITHOCTH
0) OHa MPaBWJIBHO OTPAXKAET MPOMOPIIH FeHEPATLHON COBOKYITHOCTH
B) ee oO0beM mnpesbimaeT 30 HaOII0 IeHHIA



Oo01ee pacnpenesieHue 0AJJI0B TEKYIEr0 KOHTPOJIA M0 BUIAM Y4eOHbIX padoT il CTY/IEHTOB

PeittuHr-xkoHTpOH 1 TECTUPOBAHUE 20
PeliTuHr-KOHTpOIH 2 TECTUPOBAHUE 20
Peittunr-xkoutpois 3 TECTUPOBAHUE 10
ITocemenue 3anaTHii 5
CTYJECHTOM

JlononHUTENbHBIE OATLIBI 0
(6onychI)

Brinmonnenue ceMecTpoBoro

IIJIJaHA CaMOCTOSTEIILHON 5
paboThI

2. IIpoMeskyTOUYHASI ATTECTAIMS 1O AUCIUIIHHE
Ilepeyenb BOpPoOCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKOM.
Ilepeyenn npakTHYeCKUX 32124 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OeHKOMH (nmpu
HAJIUYUH)

OIIK-1:
bnok 1 (3Hath).

[Tpu ymMeHBIIIEHUH BJIBOE IIara HHTETPUPOBAHUS TOUHOCTH pemeHust OJ[Y 4eTbipexTouedHbIM
MeTosioM Pynre-KyTThl yBennuuBaercs B

a) 4 paza

0) 8 pa3

B) 32 pa3za

r) 10 pas.

YersipexToueunsliit Mmeroa Pynre-Kyrra npuronen nns pemenust Oy
a) TOJIBKO MIEPBOTO TOPSIKA

0) TOJIBKO BTOPOTO MOPSIIKA

B) TOJILKO YETBEPTOIO MOpsIKa

r) 1000ro0 MopsiaKa.

Jlns mpuBeneHUsT CUMMETpUYHON 4x4 MaTpullbl K JUaroHaJbHOMY BHUIY METOJ0oM SKoOu
HEOO0XO0MMO C/IeNIaTh

a) 4 mara

0) 6 maros

B) 16 maros

T') KOJMYECTBO IIar0B 3apaHee Mpeacka3aTh Hellb3sl.

B Metone SIkoOu coOCTBEHHBIE BEKTOPHI UCXOAHON MATPHUIIBI HAXOSATCS KaK

a) CTOJIOIBI MAaTPHIIBI, TPUBEICHHON K JUArOHATLHOMY BHIY

0) CTONOIIBI MATPUIIBI IIJIOCKOTO BpaIlleHHUs

B) CTOJIOIIBI MaTpPHIIBl OPTOTOHAJIBHOTO MpeoOpa3oBaHMs, KOTOpask MPHUBOJHUT HCXOIHYIO
MaTpHIy K IMaroHalIbHOMY BUlY

T') B TOTOBOM BHJI€ COOCTBEHHBIE BEKTOPHI METO SIKoOU HE JaeT.

Meroa SAAkoOu mpuMeHsIeTCs 111 HaX 0K ICHHUS] COOCTBEHHBIX 3HAYCHU I
a) CHMMETPHUYHBIX MaTPHIL

0) OPTOTOHAJILHBIX MAaTPHII

B) YHUTApHBIX MaTPHUII



T') TOOBIX KBAIPATHBIX MATPHII.

[Tpu mpuBeneHUHN MCXOTHOW MATPHUIBI K JHATOHATBHOMY BHIY C TIOMOIIbI0 MeTona Skoou
CyMMa BCEX JIMarOHAJbHBIX JIEMEHTOB Ha KaXIO0M Iare Meroaa Slkoou

a) YMCHBIIIAeTCs

0) yBeIMIMBaeTCS

B) HE U3MEHSETCS

') MOJKET KaK YMEHBIIIAThCS, TAK U YBEITUIUBATHCS.

Brruncnenmne uHTErpaga paBHOCHIBHO BIYUCICHUIO

a) o0bEma b0l Gurypsr;

b) mutomaau 1r060i Gurypsr;

c) 00béMa Tela, MOJYYSHHOTO BpallleHUeM KPUBOJIMHEHHON Tparenyu, y KOTOPOr X = a, X =
b,y=0,y=f(x);

d) momaayu KpUBOJMHEHHOM Tparelnu, OrpaHHYEeHHON IMHUSAMHE X = a, X = b, y =0, y = f(X).

CymHocts Merona CHUMIICOHA 3aKJIIOYaeTcss B TOM, YTO 4Yepe3 TPHU IOCIEOBaTEeIIbHBIC
OpIVHATHI pa30UEHUS IPOBOIUTCS

a) KBaJpaTH4Hasl mapadoJia;

b) mobas kpuBas;

C) CUHYCOUJA;

d) runepb6omna.

MeTopl YUCIIEHHOTO HHTEIPUPOBAHMS ISl BEIYMCICHHUS TPUMEHUMBI TOT1a, KOT1a
a) HEBO3MOXKHO OTIPEAETUTh epBoodpasnyro F(x);

b) HEBO3MOXKHO ONpeAenuTh NPOU3BOAHYIO f(X);

C) HEM3BECTECH UHTEPBAJl MHTEIpUpOBaHus [a,b];

d) pynkuus y = f(x) 3agana rpaguyueck.

Haubonee rpyObIM METOJOM YHCICHHOTO HHTETPUPOBAHUS SIBIISIETCS] METO/T
a) IpPSMOYTOJIbHUKOB;

b) Tpaneunii;

¢) mapabour;

d) Cummncona.

HeoOxomuMeiM  ycmoBueM mpuMeHeHHs ¢Gopmyn CHMICOHA SBISETCS: YHCIO TOYEK
pa3OueHus 10KHO OBbITh

a) YETHBIM YHCIIOM;

b) nensiM yncIoMm;

C) HEUETHBIM YHCIIOM;

d) kpaTHBIM «4».

Ecnu h - mar uaterpupoBanus To, 4eM Oosbliie h Tem

a) TOYHEee MoJyyaTcsl MPUOIMKEHHOE 3HaYeHUE UHTErpaa;

b) BbIIIE MOTPEIIHOCTh BHIYMCICHUN PUOIMKEHHOTO 3HaYeHNE HHTETpaa;
¢) OosbIIe 00bEM BBIUYMCIICHUH;

d) Gosbre YMCI0 TOYEK pazdoueHusl.

UYem BbI3BaHA HEyCTpaHUMas OIPEUIHOCTh?

a) Tem, uro MaTemaTHueckas MOJIEIb UCCIETyEeMOro 00beKTa HUKOTJIa HE YUYHUTHIBAET BCEX
0€3 UCKJIIOUEHUs SIBJICHUH, BIMSIOIIMX HAa COCTOSHUE OOBEKTa, M TE€M, YTO BXOJAIIME B 3a7auy
3aJJaHHbIEe TapaMeTphl (Ynciaa UIU QYHKIMH ) U3MEPSIIOTCS C KaKOH-JIn60 OmNOKOH.



0) Tem, uro mr00bIe apudMeTHIECKHE ONEpaIiiy HaJl YUCIaMH TMPOU3BOIITCS TPH HATMYUH
OrpaHUYCHHOI'0 KOJMYCCTBA HCIIOJIB3YCMbIX JIA 3allMCH YUCCIT paspAaa0B HO3PII_II/IOHHOI>'I CUCTEMBI
WCUHUCIICHUSI.

B) TGM, 4TO B PE3YyIbTAaTC NPHUMCHCHUSA YUCICHHOI'0O MCTOAA MOTYT OBITh IOJIYYCHBI HC
TOYHBIC, @ IPUOJIMIKCHHBIC 3HAYCHHUS MCKOMOW (DYHKIMH, JTaXKe €CIIM BCE MPEANMCAHHBIE METOIOM
BBIYHCJICHHSI TIPOJICTaHbl aDCOFOTHO TOYHO.

Uem 00yCNOBIEHO TOSIBJICHUE TMOTPEIIHOCTH OKPYIJIEHUS TMPHU YHCJICHHOM PEIICHUU
IIOCTaBJICHHOH 3amauu’?

a) Tem, uTo MareMaTu4ecKas MOJIENIb UCCIETyeMOro 00bEKTa HE MOXKET YUYUTHIBATh BCe 0e3
HCKJIFOUEHMS SIBJICHMS, BIMAIONINE HAa COCTOSHHE O0OBEKTA.

0) Tem, uro nr0OBIe apudMeTUYECKUE OTEpAUU HaJ YUCIAMH MPOU3BOMATCS MPH HAIWYHH
OTPAaHUYEHHOTO KOJMYECTBA HCIIOIB3YEMBIX IS 3alMCH YHCET Pa3psoB MO3UIIMOHHON CHCTEMBI
HCYHUCIICHUS.

B) TeM, 4TO B pe3yJbTare NMPUMEHECHHsI YHMCICHHOTO METOAa MOTYT OBITh IOJTYYEHBI HE
TOYHBIC, a PUOIIKEHHBIC 3HAYCHUS UCKOMOW (DYHKIIMHU, MakKe €Cld BCE MPEIANHCAHHBIE METOJIOM
BBIYHCIICHHSI TIPOJICIIAHbl A0COJIOTHO TOYHO.

B yewm 3akmiouaercs 3a1aya 0OpaTHOTO MHTEPIOIUPOBAHUS?

a) [Tycts pynkuus y = f(x) 3agana tabnumeid. TpeOyercs 1Mo 3alaHHOMY 3HAYCHUIO (PYHKIIHH
y HaliTH COOTBETCTBYIOIIIEE 3HAYCHHUE apTyMEHTA X.

0) [lycte pynkuus y = f(x) 3agana trabnuneit. Tpebyercs HaiiTh GpyHKIHIO g(X), pacdeTsl 1O
KOTOpOM 1100 COBMAAAIOT, JTUOO B OMPEACNICHHOM CMbICIE MPUOIMKAIOTCS K JAaHHBIM 3HAYCHUSM
byakuun f(x).

B) Ilyctes ¢yukmus y = f(x) 3agana Ttabmunei. TpeOyercs MOCTpOUTH MOJMHOM BHJIA,
NPUHUMAOIINHI B TOYKAX Xi, HA3bIBAEMBIX y3JIaMH, 3HAYCHUSI HHTEPIONUpyeMoi pyHkuuu f(Xi).

HazoBuTe 1OCTOMHCTBA U HEOCTATKU HHTEPIOISIIMOHHEIX (hopmyit Jlarpamka.

a) JloctomuHCTBO — MeTOJ Hambosee MPOCT B MOHUMAHUHM M OPraHU3alliy BBIYHUCIUTEIHEHOTO
npouecca. OCHOBHOM HEJOCTAaTOK METOJla — IpPU YBEJIMYEHUH 4YHCIA Y3JI0B U COOTBETCTBEHHO
CTETIeHH MUHTEPIOJSIIIMOHHBIN MHOTOWIEH Jlarpanka TpeOyeTcst CTpOUTh 3aHOBO.

0) J10cTOMHCTBO — METOJ] OTHOCUTCS K YHCITy UTEPAIIMOHHBIX METOJIOB U UMEET HauOOJIbIIYIO
TOYHOCTb MHTEpPHOSMU. OCHOBHOM HEIOCTATOK METOAA — MEMJIEHHAs] CKOPOCTh CXOJAMMOCTH, YTO
IMPUBOJUT K 3HAYUTCIIbHBIM 3aTpaTaM MAallMHHOTO BPEMCHU.

B) JIOCTOMHCTBO — HCIMOJIH30BAHUE MHOTOUYICHOB HEBBICOKOTO MOPSIKA U BCIEACTBHE ITOTO
MaJjio€ HaKOIUIEHHWE MOTPEIIHOCTEH B Tpoliecce BhIYUCICHU. OCHOBHOW HEOCTAaTOK METoAa — W3
qrclia METOA0B UHTEPIOJSIINKI Hanboliee CI0KEeH B OpPraHU3aIiH BBIYUCIUTEIBHOTO TIpoIecca.

Ha3zoBute o0macti npuMeHEHHUs] UHTEPIIOTUPOBaHUS (DYHKIIUH.

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

6) K unTepnonupoBanuio (GyHKIMHA yalie BCero mpuOerarT, KOraa MPUXOJUTCS BBIUUCIATh
NpOM3BOJAHBIE  OT  (PyHKUMH, 3aJaHHBIX  TaONMYHO, WJIM  KOTJa  HEMOCPEICTBEHHOE
muddepeHpoBanne (QyHKIMM 3aTPyIHUTENbHO. MHTEpronupoBaHUe NPUMEHSIOT M B clyyae,
KOr'/la HE0OXO0JMMO BBIUHCIUTH MPOU3BOIHBIE OT PYHKIIMM, UMEIOLUX pa3pbIB 2-ro poja.

B) K mHTepnonupoBanuio QpyHKIMI yaiie Bcero mpuOerarT, Korjaa TpedyeTcs onpenelnuTh
JIOMYCTUMYIO  TOTPEHIHOCTh  apryMEeHTOB IO  JIONYCTUMOM  MOrpemrHocTd  (QyHKUHUU.
WHTepnonrpoBanue NPUMEHSIOT U B cllydae, KOrja He00X0AMMO BBIYUCIUTH NOTPEIIHOCTD () YHKIIH
HECKOJIbKUX MEPEMEHHBIX MPH 3a/IaHHBIX TOTPELUIHOCTAX apryMEHTOB.

B ueMm cocTouT CyTh METO/IOB YHUCICHHOTO MHTETPUPOBAHUS (DYHKITHIA?



a) CyTb COCTOUT B 3aM€HE MOJBIHTETpaIbHON (yHKIIUK f(X) BCrmoMoraTeabHOM, HHTErpall OT
KOTOPOW JIETKO BBIYUCIISETCS B AJIEMEHTAPHBIX (QYHKITUSX.

0) CyThb COCTOMT B CIEOYIONIEM: NMPU 3aJaHHOM YHCJIE WHTEPBAJIOB DPAa30MEHUs CIEAyeT
PaCIOIOXKUTh X KOHIIBI TaK, YTOOBI MOTYYHTh HAUBBICIIIYIO TOYHOCTh UHTETPHUPOBAHUSI.

B) CyTh COCTOMT B TOM, YTO M3 NOJBIHTErpagbHON (PyHKIMHU f(X) BBIICISIOT HEKOTOPYIO
GyHKIHIIO g(X), UMEIOIIYIO T€ )K€ 0COOCHHOCTH, YTO (QYHKIUS f(X), 3IEeMEHTapHO UHTETPUPYEMYIO Ha
JTAHHOM TIPOMEKYTKE U TaKyl0, 4TOOBI pa3HOCTh f(X)—g(X) nMena Hy)KHOE YHCIIO TPOU3BOIHBIX.

HasoBute obnactu npuMeHeHus: GOpMyJ YUCICHHOTO HHTETPUPOBAHHUS.

a) K uncieHHOMY MHTETpHUPOBAHMIO Yallle BCErO MPUOETAIOT, KOTAa MPUXOJUTCS BBIUYUCIIATH
UHTErpajbl oT (DYHKUHWH, 3aJaHHBIX TAaOJIMYHO, WJIM KOTJA HEIOCPEICTBEHHOE HHTEIPHPOBAHHE
(byHKINYU 3aTPyTHUTEIBHO.

0) K uncieHHOMY MHTETPUPOBAHUIO Yallle BCETO MPUOETal0T, KOTJAa MPUXOIUTCS BBIYUCIATH
3HaYeHHUs (YHKUUU B MPOMEKYTOUHBIX TOYKAX, MPU TOM JaHHas (QYHKIHS 3a7aHa B TaOJIMYHOM
BU/IC M aHAJIMTUYECKOE BBIpaKEHUE (DYHKIIUN HEH3BECTHO.

B) K uncrneHHOMY MHTETpHpPOBAHMIO Yallle BCETO MPUOETaloT, Koraa TpeOyeTcs: ONnpenenuTh
JOMYCTUMYIO IOTPEITHOCTh apIyMEHTOB TI0 IOITYCTUMOI MOTPEIIHOCTH (DyHKIIUH.

HazoBure nocromHcrBa merona ['aycca (Merona HauBbICIIEH anreOpanyeckoil TOYHOCTH)
BBIUMCJIEHUSI OIIPEJIETICHHOIO UHTErpaa.

a) Metox I'aycca B psay Apyrux METOJOB YHMCIEHHOTO MHTErpUpOBaHMs Hauboliee MpocT B
NOHMMAHUM W OpraHM3allMi BBIYUCIUTENBHOrO mpouecca. [Ipu 3ToM ecThb Jierko ompenensemast
OLIEHKa MOIPEeIIHOCTH.

0) B merone I'aycca oTpe3ok MHTErpuUpOBaHUS pa3OMBAECTCS HA N PaBHBIX MHTEPBAJIOB B
OTJMYUE OT JAPYIMX KBaJpaTypHbIX (OpMyJ, B KOTOPBIX aOCHMCCHI Xi MOAOUPAIOTCA HUCXOAS U3
CO00paXeHUI TOYHOCTH U, BOOOIIIE FOBOPSI, SABJIAIOTCS UPPALMOHATIBHBIMU YUCIIaAMHU.

B) Jlns GyHKUMH BBICOKOW IJIQJAKOCTH NPH OJMHAKOBOM 4HCie y3710B Meron l'aycca maer
3HAUUTENbHO 00Jiee TOUHBIE PE3yJbTaThl, YEM APYTUE METO/bl YMCIEHHOr0 MHTerpupoBanus. [Ipu
3TOM Ul TNOJIy4eHHs] OJHOM W TOW ke TOuyHOCTH no (opmyne ['aycca HEOOXOAMMO BBINOJHUTH
MEHBUIE ONEPALUN.

[IpoBenuTe cpaBHeHUE (OpPMYJN YHUCICHHOTO MHTETPUPOBAHUS MO TOUYHOCTH HAa OCHOBAaHUU
OCTaTOYHBIX WICHOB (hOpMYII.

a) ®opMyna IpsIMOYTOJIBHUKOB 0OECIIEUMBAET BBICOKYIO TOYHOCTH HPHU HEOOJBIIOM UHUCIE
y3510B, 4yeM ¢opmyiasl CUMIICOHA M Tpamlelnuil, a mociaegHue — Oojee TOYHbIE PE3yIbTaThl, YEM
dopmyna laycca. Opnako s (PYHKIIMM MaJloM TJIaJAKOCTH, WUMEIOIMUX JUIIb 1-10 Win 2-10
NPOM3BOJIHYIO, a Takke i (QYHKIMH C pa3pblBaMHM IPOU3BOJHBIX IMPOCThIE  (HOpMYIIBI
unterpupoBanus (I'aycca, Tpaneunu u CUMIICOHA) MOTYT AaBaTh MPUMEPHO Ty € TOUHOCTb, YTO U
bopmyna npsMOYroJIbHUKOB.

0) Jnst dyHKIuN MMEIOIUX HENpepbIBHbIE MPOU3BOJHBIE JOCTATOUYHO BBICOKOTO IMOpSIKa
IpU OJJMHAKOBOM 4YHcIIe y370B (¢opmyna ["aycca naeT 3HauMTeNbHO 00jIee TOUHbIE PE3yNbTaThl, YeEM
¢dopmyna CumIicoHa, a mociaeiHss — 0oJjiee TOUHbIE Pe3yJIbTaThl, YeM (OPMYJIbI IPSIMOYTOJIBHUKOB U
Tpaneuuii. [Ipu 3ToM UIa moNydeHus: OJTHOM U TOM ke TOYHOCTH 1o dopmyne ["aycca HeoOxoaumo
BBIMIOJIHUTh MEHBIIIE orepanui, ueM no ¢opmyne CuMIICOHA, a IO MOCTEAHENH — MEHbILE, YeM 10
bopmyIe Tpanenuii.

B) AHanu3 (GopMys YMCIEHHOTO MHTETPUPOBAHUS MOKA3bIBAET, UYTO JJIsi (PYHKIMH BBICOKOM
ITIAJAKOCTH KBajapaTrypHas QopMmyna Tpaneuuid sBisercss Haubolee TOYHOM IO CPaBHEHUIO C
dopmynamu l'aycca m Cumncona). OmHako mis QyHKIIUK ¢ pa3pblBaMU MPOU3BOJHBIX Hambojee
TOYHOU sBJIsIETCs OoJee ciaoxHas (hopMyia MPsIMOYTOJIbHUKOB.

B yem mpeumymiecTBo MeToAa 3eiiens Ui peleHusl CUCTEMbI IMHEHHBIX alreOpandecKux
ypaBHEHUH Mepe]l METOJOM ITPOCTOM urepauun?



a) JlaeT OOJIBIIION BBIMTPHINI B TOYHOCTH, TaK KaK, BO-TIEPBBIX, METO 3EHICNSI CYIIECTBEHHO
YMCHBIIACT YHUCJIO YMHO)KCHI/Iﬁ )41 ,[[GJIGHPIfI, BO-BTOPbIX, TIIO3BOJIACT HAKAIIMBATH CYMMY
Mpou3BeIeHNH 0€3 3aIiCH MPOMEXKYTOUHBIX PE3YJIbTAaTOB.

0) Meton 3eiiens SBISIOTCS aOCOMIOTHO CXOJIAIIUMCS, T.C. JUIS HEro HET HEOOXOIUMOCTH
BBOJHUTDH JIOCTATOYHBIE YCIOBUS CXOJUMOCTH B OTIUYME OT METO/1a TPOCTOM UTEPALIUH.

Jlisa pemieHusi CUCTeM JIMHEWHBIX alreOpandeckux YpaBHEHHUH Kakoro Buja paszpaboTaH
METO/]] IPOTOHKN?

a) Meron mnporoHku pa3paboTaH Uid pEIICHHS CHUCTEM JIMHEMHBIX anre0panyecKux
ypaBHEHUHN C pa3peKeHHOW (JIMILb Majasi J0Jis 3JIEMEHTOB MATPHIbl OTJIMYHA OT HYJS) MaTpuuen
K03 PHUITUEHTOB.

0) Meton nporoHku pa3paboTaH I PEHICHUS CHCTEM JIHMHEHHBIX anreOpamdecKux
YpaBHEHUH C TpeXIMaroHaabHON MaTpulel KO3QPHUIIEHTOB.

B) Meton mnporoHku pa3paboTaH s pEHICHUS CHCTeM JUHEHHBIX alreOpandecKux
YpaBHEHUH C alepUOINYECKON MaTpHIlel KodhOHUIIMEHTOB.

Onumure MeTo] ["aycca penieHus: CUCTeMBbI JINHEHHBIX aJlreOpandyeckux ypaBHEHUH.

a) B ocHOBe JaHHOIro MeToAa JIEKUT UIEs MOCIEA0BATEIBHOIO HCKIIOUYEHNUS HEU3BECTHBIX.
Pemenne cucrempl pacmajaercs Ha JBa dTama: 1) mpsMOMl XOJA, KOI/Ia HCXOJHAs CUCTeMa
MPUBOJUTCS K TPEYrOJIBLHOMY BHY; 2) MONXY4YeHHBIE KOI(D(PHUIIMEHTHI NMPH HEU3BECTHBIX U IPAaBbIC
YacTU yYpaBHEHMH XpaHATCs B naMatu DBM U UCMonb3yloTes Npy OCYIIECTBICHUH 00paTHOTO X0/,
KOTOPBIN 3aKJIFOYAETCSl B HAX0K/IEHUU HEU3BECTHBIX U3 CUCTEMbI TPEYTOJIBbHOIO BU/IA.

0) 3amaHHas cUCTeMa JUHEHHBIX YPaBHEHHMH KakUM-IHOO o00pa3oM MPHUBOIUTCS K
SKBHUBAJIEHTHOMY BuAy. McX0oas M3 MpOM3BOJIBHOIO HAYaJIbHOTO BEKTOPA, CTPOUTCS] UTEPAL[MOHHBIH
npouecc. [Ipy BBHIMOTHEHUH TOCTATOYHBIX YCIOBUN CXOJUMOCTH, MOTY4YaeTCs MOCIEeI0BATEIbHOCTD
BEKTOPOB, HEOTPAHUYHO MPUOIMKAIOIIUXCSI K TOYHOMY PEIIECHHUIO.

B) Ecnu marpuma xkoagduiumeHToB A HEBBIpOXKIEHHAas (OMpeNeNuTelh 3TOW MaTpUIbl HE
paBeH HYJI0), TO UCXO/IHAsl CUCTEMA UMEET €IMHCTBEHHOE PEIICHHUE.

[Touemy MeTOJ MPOCTON UTEPAITUH PEUICHUSI CUCTEM JIMHEHHBIX aNreOpanvyeckux ypaBHEHHN
Ha3bIBAETCSI CAMOMCIIPABIIIOIINMCS ?

a) [ToToMy uTO J/Is1 TAaHHOTO METO/1a BBOJATCS IOCTATOUYHbIE YCIOBUS CXOIUMOCTH.

6) Ilotomy 4uTo oTHenpHas OIIMOKa, AOMYIIEHHAs MPH BBIUUCIEHUSIX, HE OTpakaeTcss Ha
KOHEYHOM pe3yJsibTaTe, T.K. OIIMOOYHOE MPUOJIMKEHHE pacCMaTpUBAEeTCsl KaK HOBBIM HadallbHBIN
BEKTOD.

B) [loToMy 4TO mpu HCIONB30BAaHMM JAHHOTO METOJIa CTPOUTCS OTAENbHas MpolLeaypa,
UCTIPABIIAIONIAs JIIOObIE OMINOKY, TOMYIICHHbIE ITPU pacyeTax.

KaxoBbI HEIOCTAaTKHM peLIEHNs] CHCTEMBI ypaBHEHUH 1o npaBuity Kpamepa?

a) lannoe mpaBuyio pa3paboTaHO M MPUMEHUMO JIHUIIb JUISl PEIICHUs CUCTEM JIMHEHHBIX
anreOpanyeckuX ypaBHEHUH C TpeXAuaroHajabHON MaTpuiel ko3dhduiueHTos.

0) Peanuszanus 1aHHOTO METO/A B BHUJE BBIYUCIUTEILHOW MPOLEAYPHl TPEOYET BBHIMOTHEHUS
3HAYUTEIBHOTO KOJMYECTBA aAPU(PMETUUYECKUX OIEepaluii M COOTBETCTBEHHO OOJBIIMX 3aTpar
MAaIIMHHOTO BpeMeHU. KpomMe Toro, oH 04eHb YyBCTBUTEJIEH K OLIMOKAM OKPYTJICHHUS.

B) /laHHBIN METOA JAaeT MEHEE TOYHBIE PE3YJIBTATHI, YEM JIPYIHE€ METOJbl PELIECHUS CUCTEM
JUHEHHBIX anreOpanueckux ypaBHeHUH. Ilpu sTom TpeOyeTcsl BHINOIHEHHE JKECTKUX JAOCTATOYHBIX
YCIIOBHUM CXOAUMOCTH.

B ueM m0OCTOMHCTBO M HENOCTAaTOK MeTona HBIOTOHA HaxO0XKIEeHUs KOpHEH HEIMHEHMHOIO
ypaBHEHUsA?

a) Meron HpioToHa BecbMa OBICTPO CXOIUTCS, TOYHOCTh Ka)XJIOTO MPUOIIKEHUS B 3TOM
MeTOJIe MPOMOPIHOHATIbHA KBaJApaTy TOYHOCTH mpeablayniero. OCHOBHOM HEAOCTAaTOK MeTona —
HE00XO0IUMOCTh JI0CTaTOYHO TOYHOTO HAYAJIbHOTO PUOIMKEHUS.



0) Meron HproTOHa OTHOCHTCS K YMCITy UTEPALlMOHHBIX METOAOB BTOPOIO MOPAIKA U UMEET
HauOOJIBIIYI0 TOYHOCTh HAXOXJIEHHUS KOpHEH HelMMHeHHOro ypaBHeHHs. OCHOBHOW HEIOCTaTOK
METOJIa — MEJUIEHHAsA CKOPOCTh CXOJUMOCTH, YTO MPUBOIUT K 3HAYUTEIbHBIM 3aTPAaTaM MAIIUHHOTO
BPEMEHU IIPU PELICHUHU CIIOKHBIX HEIIMHEWHBIX YPaBHEHUM.

B) Meton HbloToHa B psly MTEpPALlMOHHBIX METOJOB HAXOXJIEHHUS KOPHEH HEIMHEHHOro
ypaBHEHHsT HamOoyiee MPOCT B OPraHM3ALMU BBIYHCIUTEIHHOrO mporecca. OCHOBHOM HENOCTaTOK
METOJIa — JOCTaTOYHO MEJUICHHAsl CKOPOCTh CXOJUMOCTH.

[IpoBeauTe cpaBHEHHE MeETOMOB neneHus oTpe3ka monoigam (JOII) m Herorona mo
Pa3IUYHBIM KPUTEPUSIM (YHUBEPCATBHOCTh, CKOPOCTh CXOJIUMOCTH).

a) Meron HproroHa oOnamaer Oonblie yHUBepcasbHOCTBIO, yeM wmeton JIOII, T.k.
CXOJIMMOCTh 3aBUCUT TOJIbKO OT BbIOOpa HaualbHOM TOUKH. Boerumcinenus meromom [JOII moxuO
HAYMHATH JIUIIb C OTPE3Ka, HA KOHIIAX KOTOPOro (PYHKIIMS MMEET pa3Hble 3HAKU, a BHYTPH 3TOTO
WHTEpBaja HEMPEPhIBHBIC MTPOU3BOAHBIC 1-r0 U 2-T0 mopsaakoB. [Ipu pereHnu npakTUYECKUX 3a1a4
HE BCErja yJIaeTcsi MPOBEPHUTH BBIIOJHEHHWE HEOOXOJUMBIX OrpaHUYEHHH Ha BBHIOOP MOJOOHOTO
unTepBana. Onuako meron JJOIT o61anaer 6osee BEICOKOW CKOPOCTBIO CXOAMMOCTH.

0) bonee ynuBepcanbubiM siBisieTcst meton JIOIL. OH rapaHTUpyeT MOTydeHUue peIeHus IS
000l HenpepbIBHON QyHKIMHU f(X), €clii HaileH HHTepBaJ, HA KOTOPOM OHAa MEHsET 3HaK. MeToj
HeioToHa mpenwsBiseT k (yHKIuU Oonee xecTkue TpedoBanus. Cxomumocts meroga HerioToHa
CYIIIECTBEHHO 3aBUCHT OT BBIOOpA HadaabHOU TOUkH. [Ipu peanu3aruu 1aHHOTO METO/1a He0OX0IMMO
pelycMaTpUBaTh BEIYMCIICHUE MTPOU3BOIHBIX (DYHKIIUU JAJIsi OpraHU3aIMi UTEPAIHOHHOTO Mpoliecca
Y TIPOBEPKHU YCJIOBUHM CXOIUMOCTH. BakHBIM mpeumyIiiecTBOM MeToia HeroToHa sIBisieTCSl BBICOKAs
CKOPOCTh CXOJUMOCTH, OOecleyrBaronasi 3HAYUTENbHYI0 SKOHOMHUIO MAIIMHHOTO BPEMEHH MpU
PELICHUH CIOKHBIX HEJIMHEWMHBIX YPaBHCHUM.

B) Mertonsl Hetotona u JIOIl umeroT oanHaKoBbIE HEOOXOIMMBIE U JIOCTATOYHBIE YCIOBHS
CXOJMUMOCTH, TOATOMY INPUMEHUMBI B OJMHAKOBBIX ychoBusax. Omnako meron JIOIT obmamaer
JUHEHHONH CKOPOCTHIO CXOAMMOCTH, MOSTOMY BeCbMa OBICTPO CXOIHUTCS B OTJIMYHE OT MeEToJa
HproToHa, KOTOPEIH 00IaaeT TUIIh KBAAPATUIHONH CKOPOCTHIO CXOIUMOCTH.

B 4eM JO0CTOMHCTBO HESIBHBIX METOOB perieHus auddepeHnnanbHbIX ypaBHEHUH?

a) B ToM, 4uTO HesIBHBIE METO/IbI B OOJIBIIMHCTBE CIIy4yaeB a0COIIOTHO YCTOWYMBHI.

06) B Tom, uTO HesBHbIE METOJbl B OOJILIIMHCTBE CIy4aeB SIBJISAIOTCA Oojiee MPOCTHIMU B
peann3anyy B BUJIE IPOrPaMMHOIO IPOLYKTA.

B) B ToM, 4TO HesBHBIE MeTOJbI HE TPEOYIOT Ha KaXKJIOM IIare pelieHus HEeIMHEWHOTo
YPaBHEHHS.

Kakasi koHe4HO-pa3HOCTHasl cxeMma, anmpoKcuMupyomas auddepeHimanbHOe ypaBHEHHE B
YaCTHBIX TPOU3BOJHBIX, HA3bIBATCA COTJIacOBaHHOM?

a) CorynacoBaHHOW Ha3bIBAETCS PA3HOCTHAs CXeMa, AaNMpPOKCUMHUPYIOIIas YpPaBHEHHE B
YaCTHBIX NPOU3BOJHBIX, €CIIM IIPHU U3MECIBYCHHUU CCTKU MOTrPCITHOCTh AIMPOKCUMAIIUN CTPEMHUTCA K
HYJIIO.

0) Pa3HOoCTHas cxema Ha3bIBaeTCS COTJIACOBAHHOW, €CJIM Ha KaKJOM IIare Mo MapIIeBOH
KOOpJuHaTe Jro0as ommoKa He BO3pacTaeT Mpu Mepexo/ie OT OJHOTO IlIara K Ipyromy.

B) CorjmacoBaHHOW CXeMOW Ha3bIBA€TCS PA3HOCTHAs cxeMa, oObOecreuuBaronias TOYHOE
BBHITIOJTHEHHE 3aKOHOB COXpaHEHHs (MCKIIoYash TOTPEIIHOCTH OKPYTIIeHWs) Ha 000 ceTke B
KOHEUYHOU 00J1aCTH, COJeprKalell TPOU3BOIHLHOE YUCIIO Y3JI0B Pa3HOCTHOM CETKH.

Kakas 3amaua 11 ypaBHEHUH B YACTHBIX TPOW3BOJHBIX HA3bIBAETCS KOPPEKTHO
IMOCTaBJICHHOM?

a) 3amaya /Uil ypaBHEHHUI B YaCTHBIX MPOW3BOJIHBIX HA3bIBAETCS KOPPEKTHO MOCTABICHHOM,
€CJIM BBIMOJHSIOTCS YCIOBUSL YCTOWYMBOCTH U COTJIaCOBAaHHOCTH.

0) 3amava nsi ypaBHEHUN B YaCTHBIX MPOM3BOJHBIX HA3bIBAETCS KOPPEKTHO MOCTABICHHOM,
€CIM OHAa MMEET €JUHCTBEHHOE pEIIECHHE, HEMPEPHIBHO 3aBUCAILEE OT HAYAJIbHBIX M TPAHUYHBIX
YCIOBUH.



B) 3azaua sl YpaBHEHUH B YaCTHBIX NPOU3BOAHBIX HA3bIBAETCS KOPPEKTHO MOCTABIEHHOI,
€CIIM HayaJIbHbIE ¥ TPaHUYHBIC YCIOBUS OINPECIICHBI U HEIIPEPBIBHBI B 33JAHHON 00JIaCTH.

Kakas koHeUHO-pa3HOCTHAS CXeMa Ha3bIBAETCS CJIa00 HEYCTOMYMBOM (YCTOMUNBOIN)?

a) Ecam oTaenbHas mMOrpeniHoCTh OKPYTJEHUS pacTeT (HE pacTeT), TO Pa3HOCTHAs cxema
Ha3bIBAETCs c1ab0 HEYCTONYMBOM (YCTOWYUBOWA).

0) Ecim mpu u3MENbUCHHHM CETKH IMOTPEIIHOCTh AaNIpPOKCUMAIlUA CTPEMHUTCS K HYIIO
(enuHMIIE), TO Pa3HOCTHAS CXEMa HA3bIBAETCS CJ1Ia00 HEYCTOMYMBOM (YCTOMUUBOM).

B) Ecim monHas morpemHocTh OKPYIVIGHHsI pacTeT (HE pacTeT), TO pPa3HOCTHAs CcXema
Ha3bIBAeTCs c1ab0 HEYCTONYMBOM (YCTOWYUBONA).

Kakue ¢Qusmdeckre mpOIECCHl ONUCHIBAIOT YPaBHEHHWS] B YAaCTHBIX IPOU3BOTHBIX
3JUIMITUYECKOro TUNHa?

a) YpaBHEHHS B YAaCTHBIX NPOU3BOIHBIX DIUTUNTHYECKOTO THIA OOBIYHO OMUCHIBAIOT
YCTaHOBUBLIUECS ITPOLIECCHI.

0) VYpaBHEeHHS B YACTHBIX MPOU3BOJHBIX JJUIUNTHYECKOTO THUIA OOBIYHO OMUCHIBAIOT
OJIHOMEpHBIE TMHAMHYECKUE TIPOLIECCHI.

B) YpaBHEHHS B YAaCTHBIX IPOU3BOJHBIX JJUIUNTHYCCKOTO THIIA OOBIYHO OIUCHIBAIOT
HEYCTAaHOBUBIIIHMECS MPOIECCH, HO 30HA 3aBUCUMOCTH UX PEUICHHUI B OTIMYKE OT TUIEPOOTUIECKIX
YpaBHEHUH HE OIrpaHUYEHA.

VKaXkuTe METOAbl TIOCTPOCHUS KOHEYHO-PA3HOCTHBIX  CXEM,  alllPOKCUMHPYIOUIIX
TuddepeHIanbHOe YpaBHEHUE B YACTHBIX POU3BOAHBIX.

a) Metozpl: 1) pasnoxkenue GyHkuuii B psn @ypoe; 2) muddepeHnuanbHblii MeToa; 4) METO
KOHEYHOro o0beMa.

06) Meronpl: 1) pasnoxenue ¢yHkuuid B psn Teinmopa; 2) wuHTEpnoisamus QyHKIUN
HOJMHOMaMH; 3) UHTErpaJIbHbIM METOA; 4) METOA KOHTPOJIBHOIO 00beMa.

B) Metonsl: 1) mpocroii siBHBIA Metox Jinepa; 2) meroxn Jlakca-Benapodda; 3) meron
UCIOJIb30BaHUs pa3HOCTel NpoTuB noToka; 4) meroa Kpanka-Hukoscona.

JaiiTe onpezeneHre MapIeBO 3a1a4K JUIsl ypaBHEHUH B YaCTHBIX TPOU3BOIHBIX.

a) 3amaya Ha3bIBaCTCSl MApIIEBOH, €CIM pPEUICHHE YpaBHEHHS B YAaCTHBIX IMPOW3BOIHBIX
BHYTPU HEKOTOPOI1 0071acTH OIpeeseTCsl TUILb YCIOBUSMH Ha TpaHULe 3TOH 00aacTu.

0) 3amaua Ha3BIBAE€TCS MApPIIEBOM, €CIIM Ha TPaHUIE 00JIACTH 3a/1aHa JTMHEHHAs KOMOWHAIHS
UCKOMOM (PYHKIIMM U ee MPON3BOIHON IO HOPMAJIH K TPaHUIIE.

B) MapieBoil Ha3bIBaeTcsl 3ajauda, B KOTOpOHl TpeOyeTcs HalWTH pelleHHWE YpaBHEHHUS B
YaCTHBIX MPOU3BO/IHBIX B HE3AMKHYTOH 00JIaCTH NIPU 33JJaHHBIX TPAHUYHBIX U HAYaJIbHBIX YCIOBUSX.

brok 2 (ymetsn)

Jana 4x4 marpuina, y KOTOpOM OTJIIMUHBI OT HYJA TOJNbKO 3yeMeHThl A[l,2]=1, A[2,1]=-1,
A[3,4]=1, A[4,4]=1. Kakoii u3 HWXKENEPEUUCICHHBIX BEKTOPOB SBISETCA €€ COOCTBEHHBIM
BEKTOpPOM?

a) [0,1,0,1]

0)[1,1,1,1]

B) [0,0,1,1]

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

BerancnuTh HHTETpall 0 METOY «JIEBBIX» MPSIMOYTOJIBHUKOB ¢ TOUHOCTHIO =0, 1
a) 4,10
b) 2,05
c) 1,34
d) 2,84



N3BecTtHO, uTO MHTErpupyemas GyHKIMsS — JWHEHHas, o0iacTh MHTEerpupoBanus [-1, 1],
Tpebyemas TouHocth He Menee 0,01, MHTerpupoBaHHEe HPOM3BOIUTCS METOAOM Tpanenuid. Kakoe
MUHUMAaJIbHOE KOJIMYECTBO IIaroB HEOOXOAUMO /ISl JOCTHXKEHUS 3aJaHHOW TOUHOCTH?

a)l

b) 200

c) 100

d) 400

3apaHee M3BECTHO, YTO (DYHKIMS OIMHUCBHIBACTCS MOJMHOMOM BTOPOH CTENEHU (KBaIpaTHBIM
ypaBHEHHEM). YKaxuTe MeToj (M3 4YHClia PACCMOTPEHHBIX), KOTOPBIM MO3BOJUT BBIYUCIUTD
OTIpeIeIeHHBIN UHTErpall 0e3 MOrpemHOCTH (TOTPEUTHOCTh OKPYTIICHHUS HE YUUTHIBATH).

a) metog CHUMIICOHa,

b) MeTon Tpameuui;

C) METOJI JIEBBIX)» MPSIMOYTOJbHUKOB;

d) Meron «cpeTHUX» MPSIMOYTOJIHHUKOB.

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

a) Ab6comoTtHas norpemHocTs = 0,0075 , oTHOCUTENBHAs TTOrpemrHOCTh = 0,053.

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

B) AbcomoTHast norpemHocts = 0,0077 , otHocuTenbHas norpeuHocts = 0,054.

OnpenenuTb OTHOCHTEIBHYIO IOTPEIIHOCTh MpUONMKEHHOro uucia b = 23254 mo ee
abcomrotHoM 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 M3
u | xr/M3 cooTrBeTcTBeHHO. HaifTn aOCONIOTHYIO M OTHOCHUTENIbHYIO TOTPEIIHOCTH B ONpEACTICHUN
Macchl oopasna m = V-p = 3339 kr.

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

0) AGconroTHas nmorpenrHocTs = 3,786, oTHOocuTenbHas nmorpenrHocts = 0,0011.

B) AGcontoTHas MOrpenHocTh = 3,657, oTHOCcUTENbHas norpemyocts = 0,0010.

Haner yucna a = 1,137 u b = 1,073 ¢ abcomotabiMu norpemuoctssMu 0,011. OueHuts
MOTPENIHOCTh 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 r. — 3,9 muH. 6appeneii/cyt. u B 1990 r. — 3,2 muH. 6appeneii/cyT.
Hcnonp3ys MHTEpIOIALMOHHBIN oauHOM JlarpaHnika, paccuuTarh JaHHBIN MoKa3aTesb Ha 1988 T.

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 10 HHTEPHOISAIIMOHHON 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.

Bbruuciute npubamkeHHoe 3HaueHue HuHTerpana ¢yHkuumu 1/x or 1 no 5 mo ¢opmyre
Tpaneuui nmpu n = 4.

a) 3HayeHue uHTerpaia = 1,628.

0) 3nauenue uHTEerpaia = 1,683.

B) 3HaueHue nHTerpana = 1,647.



OnpenenuTh BeTMUMHY 1ara h mo OIeHKe OCTATOYHOTO WICHA Il BHIYUCICHHS MHTErpalia
dbyskun 1/(1+x72) ot 0 7o 1 mo Gopmyre Tpanernmii.
a) h=1,49. 6) h=0,79. B) h =0,96.

biok 3 (Bnanets)

Peanu3oBarh 3aaHHBIM YHMCIIEHHBIA METOJ IIPOIPAMMHO. BBIIIOJIHUTH NPOBEPKY B CUCTEME
MathCAD.

MeTtoauyeckue MaTepuasbl, XapaKTepHU3yIolHe NPoueaypbl OlleHUBAHUS

Ha ocHoBe THUIIOBBIX 3a1aHuil U3 pas3zaena 6.3. mporpaMMHBIM KOMIUIEKCOM MH(MOPMALMOHHO-
oOpaszoBatensHoro moprana MU Bal'Y ¢opmupyroTcss B aBTOMAaTHUYeCKOM pPEXHUME TECTOBBIC
3aJjaHus JUIsl CTYAEHTOB. IIporpaMMmHBI KOMIUIEKC (OPMHUpYET WHAMBHUIYyalbHbIE 3aIaHUS JUIS
KQKJIOTO 3aperuCTPUPOBAHHOIO B CHUCTEME CTYACHTA M YCTAHABIMBACT BpEMs IPOXOKICHUS
TECTUPOBaHUA. Pe3ynbraToM TECTHpPOBaHMs SBISAETCS NPOLECHT NPAaBUIBHBIX OTBETOB, C YYETOM
WH/IMBUIYAIbHOTO CEMECTPOBOTO PEUTHHTA CTYACHTA (POPMHUPYETCS SK3aMEHAI[MOHHAs OIICHKA.

MakcumanbHas cymma 0ajuioB, Habupaemast CTyIeHTOM 1o AucuuiinHe pasHa 100.

Ouenka | Ouenka oo mKaie O6ocHOBanue Yposenw

B cghopmuposannocmu
Oaurax KOMRnemeHuyuil
bonee | «OTnnuHO» CopepxaHue Kypca OCBOCHO Buicokuii yposenn
80 MOJTHOCTBIO, 6€3 IPo0eIoB,

HEO0OXO0IMMBIC TPAKTUICCKIE HABBIKU
pabOThI ¢ OCBOCHHBIM MaTEPHAIOM
c(OpMHPOBAHEI, BCE
MPEyCMOTPEHHBIC IPOTPAMMOA
o0y4eHus1 yueOHbIC 3aJaHUS
BBIIIOJIHEHBI, KAYECTBO UX
BBITTOJIHEHUS OI[CHEHO YHCIIOM
0ay10B, OJIM3KUM K MAaKCUMaJIbHOMY

66-80 | «Xopomo» Copepxanue Kypca OCBOCHO Ilpoosunymoutii
MOJTHOCTHIO, 06€3 TIPo0eoB, yposeHb
HEKOTOpbIE MPAKTUYECKHE HABBIKU
paboThl C OCBOEHHBIM MaTEPHUATIOM
c(OpMHPOBAHBI HEAOCTATOUYHO, BCE
MIPEAYCMOTPEHHBIE IPOTPAMMON
o0y4yeHus yyeOHbIe 3aaHUs
BBIITOJIHEHBI, KAYE€CTBO BBIITOJIHCHU A
HH OJHOT'O U3 HUX HE OLICHCHO
MUHUMAaJIbHBIM YHCIIOM 0aJlioB,
HEKOTOPBIC BU/bL BaJIaHI/Iﬁ
BBINOJIHEHBI C OIINOKaAMH




«Y I1OBJIETBOPUTEIBHO Coneprxanue Kypca OCBOECHO Ilopozoeviit yposens
YaCTUYHO, HO TTPOOEIIBI HE HOCAT
CYIIECTBEHHOT'O XapakTepa,
HEO0XOIMMBbIC TIPAKTUIECKHE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPUAJIOM B
OCHOBHOM C(hOPMHUPOBAHBI,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX
porpaMMoi 00ydeHHs yU4eOHBIX
3aJJaHUii BBITIOJIHEHO, HEKOTOPBIE U3
BBINTOJIHEHHBIX 33JJaHUI, BO3MOXKHO,
COJIEPIKaT OITMOKHU

Menee | «HeynosnerBopurenbHo» | CoaepkaHue Kypca HE OCBOCHO, Komnemenuyuu ne

HE0O0XOAMMBIE IPAKTUYECKUE HABBIKU | chopmuposansl
paboThl HE CHOPMHUPOBAHBI,
BBITIOJTHEHHBIC yUeOHBIE 3aJaHMs
coJiepkaT rpyoObie OmuOKu

3. 3agaHus B TeCTOBOM (popMe 1O TUCHUILINHE
[Ipumeps! 3ananuii:
BriGepere u3 criucka HIKE JaHHBIE, KOTOPBIE U3MEPSIFOTCS B MTOPSAKOBOM IIKaIe
a) YMCIOBOM KOA mpodeccun
0) HOMep CTY/IEHTa IO CIIUCKY B KypHaje
B) YPOBEHb 00pa30BaHus
r) Bpemst padOThI Ha TIPEANPUATHE B TOJaxX

UYro noka3sbpiBaeT K03()HUIIMEHT AeTepMUHAIIAN?
a) nomo (%) YacTu BapbUpPOBAHMS OJHOIO M3 HPU3HAKOB, CBA3AHHYIO C BapbUPOBaHHEM

JPyroro

0) OTKJIOHEHUE BapUAHT OT CPEIAHEH apuPMETHIECKOM
B) Pa3HUILY MKy MAKCUMAIILHBIM 1 MUHUMAJIbHBIM 3HAYCHHEM
T') Cpely MPEeI0KEHHBIX BAPUAHTOB HET MPABUIILHOTO OTBETA

YacTHbli K03 (HUIMEHT KOPPETSAILNU TOKa3bIBAET TECHOTY
a) JUHEMHOM 3aBUCHMOCTH MEXAy JByMsl IpHU3HaKaMud Ha (poHe JeHCTBUS OCTalbHbIX,

BXOJAIIUX B MOJIENb

0) JMHEHHOW 3aBUCUMOCTH MEXIy JABYMS MpU3HAKAMU MPU UCKIIOYEHUHU BIMSHUS

OCTAJIBHBIX, BXOOAIINX B MOACIIb

B) HEJINHENHHOW 3aBUCUMOCTH
I') CBSI3U MEXAY Pe3y/IbTaTUBHBIM MPU3HAKOM U OCTaJIbHBIMHU, BKIIFOUCHHBIMH B MOJIEITb

VIcTUHHOM MOTPEeIHOCTbIO HAa3bIBAIOT

a) OTPEIIHOCTh U3MEPHUTEIBHOTO MpHOopa

0) HauOOJIBIIYIO MOTPELIHOCTh

B) Pa3sHOCTh MEXIy pe3yJbTaTOM H3MEPEHHS M HWCTHHHBIM 3HAUYEHHEM OIpeaessieMon

BCINYHHBI

Haubonee npeAnoYTuTeTbHBIM KPUTEPUEM OIICHKH TOYHOCTH SBIISIETCS
a) CpeIHSS MOTPEITHOCTb;

0) BeposATHAs IOTPEIIHOCTb;

B) CpeIHss KBaJpaTuyecKas MOTrPelIHOCTb.

['pyObie ommOku
a) OTKJIOHEHHUS TOCTOSHHBI NPH ONpEAETCHUM KaXXJIOro 4YjieHa BbIOOPKM M 3aBHCAT OT

TEXHUYECKOTO YPOBHS U3MEPUTEIBHON aNapaTypbl U TEXHUKU IKCIIEPUMEHTA




a) CpeIHSIS MOTPEITHOCTb;

0) ompenensioTCs Ha OCHOBE OIPAaHMUYEHHOTO YHMCIa HAONIOJCHHWH, MOTYT MPUOIMKATHCA K
UCTUHHBIM 3HAYCHUSM XapaKTEPHCTHK TEHEPAJbHOM COBOKYITHOCTH JIMIIb C OIPEICICHHOM
TOYHOCTBIO

B) OTJIIMYAONIMECS OOJIBIINM OTKJIOHEHHEM OT IIEHTpPa IPYNITUPOBAHUS BEIOOPKH

[Tpu BEIOOPOYHOM HAOIOACHUN BCTPEYAFOTCS OIIMOKHU
a) rpyOble, CUCTEeMaTHYEeCKUe, ClydailHbIe

0) rpyObIe, KOPPEISAIMOHHbBIC, CITyJaiiHbIC

B) CICTEMHEIE, TIOBTOPSIONINECS, CMEIIICHHBIS

[TomHBIN TIEpedeHb TECTOBBIX 33JJaHU C YKa3aHUEM MPABHIILHBIX OTBETOB, pa3MeIlleH B OaHKe
BOIIPOCOB  Ha  WH(POPMAIMOHHO-00pa30BaTeIbHOM  IMMOPTaJieé  HMHCTUTYTa IO  CCBHUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=396&category=19843%2C10249&qgbshowtex
t=0&recurse=0&showhidden=0,
https://www.mivlgu.ru/iop/question/edit.php?courseid=1334&category=19821%2C30099&gbshowte
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=

O1eHKa pacCUUTHIBACTCS KaK MPOICHT MPABUJIBHO BBIMOJIHEHHBIX TECTOBBIX 33JJaHUN U3 HX
o0uiero yucna.



