Pabouas nporpamma JuCHMIIMHBI (MOAYJIs1) «UMCIeHHbIe METOAbI», BKJIIOYasi OLIEeHOYHbIEe
MaTepHaJIbl

1. TpeGoBanus Kk pe3yiabTaTaMm 00yYeHUsI M0 TUCHUILIMHE (MOTYJIIO)
1.1. Ilepeyenb koMmeTreHuMi, ¢opmMHupyeMbIX JHCHUIVIMHOW (MoOay/J1eM) B Ipouecce
OCBOEHHS1 00pa30BaTeJbLHONH MPOrPaMMBbl

I'pynna komneTeHUM Kareropusi komnereHumii Koapbl u conepkanne KoMneTeH Ml
YHuBepcalibHbIE - -

OobmenpodeccroHabHBIC - OIIK-1.  CmocobeH  TpUMEHSATH

€CTECTBEHHOHAYYHEIC u

0OIIIeNH)KEHEPHBIE 3HAHMSI, METOMbI

MaTeMaTHYeCKOTo aHanm3a u

MOJACINPOBAHUA, TCOPETUUYCCKOTO M

OKCIICPUMEHTAJIBHOTO HCCJICAOBAaHUA

B ITpo(ecCHOHAITLHOM JISATEIbHOCTH
IIpodeccronabHBIE - -

1.2. KoMmnereHuum W MHAMKATOPbI HMX JAOCTH:KeHHMsI, (OPMHPYeMbIX JHCHUIINHON

(MojyJieM) B mpouecce 0CBOeHHs1 00pa30BaTeIbHOI NMPOrpaMMbl

Kon Kon unaukaropa
Copep:kaHue HHIAKATOPA KOMIETEHIINT
KOMIIETEH I KOMIIETeH NI
OIIK-1 OIIK-1.1 [IpumeHsieT METOahl MAaTeMaTHYeCKOTO aHaiu3a W MOJCIMPOBAHUS B
npodecCHOHATLHOM eI TENIbHOCTH

1.3. Pe3yabTaThl 00y4eHus 10 JUCUMILIMHE (MOIYJII0)
Lesab u3y4yeHuss TMCHUIIMHBI (MOAYJIs) — GOpMUpPOBaHHE y 00YUarOIIErocs MpeACTaBIEeHUH 0
YHUCIEHHBIX METOJaX pelleHHus mareMarudeckux 3agad Ha OBM. OcHoBHbIE 3ajaud Kypca -
yriIyOJieHue MaTeMaTH4ecKoro oOpa3oBaHHs M pPa3BUTHE IMPAKTUYECKMX HABBIKOB B 00JacTu
npukiIagHo MaremaTuku. OOy4daromuecs: JOHKHbBI ObITh TOTOBBI MCIIOJIB30BATh MOJIyYEHHBIE B
3TOM 001acTH 3HAHMS, KaK MPH U3YyYCHUHM CMEXHBIX TUCHMIUIMH, TaK U B NPOQecCHOHATbHON
NeSITeIbHOCTH.
B pesynbrare u3ydeHuss AUCHUILTUHBI (MOAYJIs) 00yYarouiics JOKeH
3HATh:
® OCHOBHbBIE METO/bl YUCIEHHOI'O PEILEHHs] HEJIMHEHHBIX YpaBHEHUI, CHCTEM JIMHEHHBIX
anreOpanyeckux  ypaBHEHHH, OOBIKHOBEHHBIX UG (epeHINaTbHbBIX  ypaBHEHUH,
YHUCJICHHOTO WHTETPUPOBAHUA, NpUOMMKEeHUs (QYHKUMH, YClIoBUA M 0O0NacTH MX
IPUMEHEHUS;
yMeThb:
® [IPUMEHATHh METOJbl YUCICHHOTO PEICHHs] HEIMHEHHBIX YPaBHEHH, CUCTEM JIMHEHHbBIX
anreOpanvyeckux ypaBHEHUH, OOBIKHOBEHHBIX AU(PQPEpeHUUANbHBIX  YpPaBHEHMIH,
YHUCJICHHOTO HWHTETPUPOBAHMS, NpUOMMKEHUS (YHKIMM U peanu3oBbIBaTH HX C
MIOMOIUIbI0 KOMIIBIOTEPHBIX CPEJICTB;
BJIa/IeTh:
® METOJaMU YHUCJIEHHOTO pEILIEHUS HEIMHEWHbIX YPaBHEHWM, CHCTEM JIMHEHHBIX
anreOpanyeckux  ypaBHEHHMH, OOBIKHOBEHHBIX UG (epeHIUaNbHbIX  ypaBHEHUH,
YHCJICHHOTO UHTETPUPOBAHUS, IPUOIIKEHHUS ()yHKITHA.
2. O0beM, CTPYKTYPA U COJepKaHNe JUCUMILIHHBI (MOXYJIs1)
2.1. O0beM AU CHUIIMHBI (MOIYJIs1)

Buout yueonoi pabomut Dopmut 00yuenun
Ounasn

Oomasi Tpy10eMKOCTh: 3a4CTHBIE ¢IMHUIIBI/Yachl 2/72
KonTakTHas padora: 54

Jlexuuu 18

JlaGopaTopHble paboThI 0

[IpakTHyeckue 3aHATHS, CEMUHAPHI 36
IIpoMeKyTOYHAsI ATTECTAMSA: 334ET 0
CamocTosiTenbHas padora (CP) 18




2.2. Tembl

(pa3aenbl) AMCHUILTHHBI

(Moayssl) ¢ YyKa3aHMeM OTBEJIEHHOI0 Ha HHUX

KOJIMYeCTBA 4acoB 1o ¢popMam o0pa3oBaTeIbHOM 1eSITeILHOCTH
Ounasa ¢hopma odyuenusn

Buabl yueOHo# padoThl (B 4acax)
Ne | HanmeHoBanne TeM Konrakias padora
3ansaTus
n/n | (pazaenos) 3aHATHA CEMHMHAPCKOr0 THIA Cp
JIEKIIMOHHOT'0 THIA
J Huble I3 C JIP Hubie

1. Bsenenue 2 0 0 0 0 0 0

2. OneMeHTHI TEOpUH 2 0 4 0 0 0 4
MOTrPEeIIHOCTEN

3. YuceHHbIE  METOBI 2 0 4 0 0 0 4
pemenus CJIAY

4. Pewienue HenuHenHbIX 2 0 6 0 0 0 4
YpaBHEHHI

5. [Mpubmxenue 2 0 6 0 0 0 4
dyHKIMIA

6. Yucnennoe 2 0 6 0 0 0 4
HHTETPUPOBAHHE

7. MeToapl 4YHCIEHHOI'O 4 0 6 0 0 0 4
pemenns OAY

Ipumeuanusn:

JI — nexumm, [13 — npakruyeckue 3ansatus, C — cemunapsl, JIP — na6opatopusie paborsl, CP — camocrositensHas

pabora.

2.3. Conep:xanue IUCUMILUIMHBI (MOAYJsl), CTPYKTYPHUPOBaHHOe MO TeMaMm (pa3jejiaM) H
BHUJIaM padoT

Conep:kaHue JeKIHOHHOTO Kypca

Ne
n/n

HaumenoBaHue Tem (pa3jejioB)

Conep:kaHue JeKIMOHHOIO Kypca

1.

BBenenue

Pa3BuTHE YMCICHHBIX METOJIOB peuieHus 3agad. Marematudeckoe
MOACIUPOBAHNE U BBIYHMCITUTEIbHBIA OKCIICPUMCHT.

2.

DJIeMEHTBI TEOPHH TTOTPELTHOCTEH

Krnaccudukammss ¥ HCTOYHHKH TOTpeIrHOCTe. AOCOTMIOTHAT H
OTHOCHTENbHAs TOTpemHoCTH. 3Hadamme mudpsl uucna. Yucmo
BEpHBIX 3HAaKOB. [lOrpemHocTs apupMETHYECKUX —OIepaLuii.
[Tpsimast u oOpaTHas 3a/1a4U TEOPHUH MOTPEITHOCTEH.

YucaeHHbIe
CIIAY

MCTOAbI peuicHus

[psiMble METOABI PEIICHHSI CHUCTEM JIMHCHHBIX alreOpandecKux
ypaBHeHuil. Merox I'aycca. LU-pasznoxenue marpuu. Pemenne
cucreM ¢ mnomomipio LU-pasnmoxkenus. OOpamieHue MaTpuil.
Ureparnmonnsie meronsl. KaHOHWYeCKHWH BUA HTEPaIlMOHHBIX
MeToZoB. Meron mpocToii urepannu, Mmeron Sxobm, 3eiimens,
penakcarmu. CXOIUMOCTh OJTHOIIATOBBIX HTEPAMOHHBIX METOIOB.
MeToa MUHHMAIBHBIX HEBSI30K. MeTOT CONPsKCHHBIX TPATCHTOB.

Pemenne HenMHENHBIX YPAaBHEHUH

Jlokanuzauuss kopHeil. Meron mOJIOBUHHOrO JeneHus. Merton
npoctoil ureparuu, HploToHa (kacaTenpHBIX). MeTOABI CEeKyIIUX,
XOpJ1, KOMOMHUPOBAHHBIM METOJI XOPJI M KaCATEIbHBIX.

[pubmmxenne GyHKITHIA

WnaTepnonmupoBanme anreOpandecKuMu MHOTOYJICHAMH.
MHOTro4IeHEI Jlarpanxa, HsroTona. ITorpemnocTs
HHTEPIOIAINOHHOW  (POPMYJIIEL. CraiiH-MHTEPIOJIUPOBAHUE.
MeTo1 HaUMEHbBIIINX KBaJPaTOB.

Yucnennoe HUHTETPUPOBAHUEC

[pocreiimme KBaJ[paTypHbIC (b opMyIIBL DopmyIIbl
MPSIMOYTONBHUKOB, Tpanemuid. Popmymna Cumrcona (mapabod).
WurepnionsiiuonHble  KBagpaTyphbie ¢opmyinsl. KBaaparypHbie
GbopMynbl  HaWBBICIICH anreOpanyueckoil CTEMeHH TOYHOCTH
(T"aycca).

MeTtonpl
ony

YHUCJIICHHOI'O peuieHuss

Kiaccudukanms yuciaeHHbIX METOAOB penieHus 3anaun Komm s
OV mnepsoro mopsaka. Meron Oiinepa, meroas! PyHre-KyrTtTel
BTOPOTO IOpPsIKA TOYHOCTH. MHOromaroBble CXeMmbl Ajamca.
Kpaesbie 3agaun s OJ1Y Broporo nopsiaka. PazHOCTHBIE CXEeMBbI
pemienns kpaeBoit 3axaun OJ1Y BTOpOro mopsjaka.

Conep:xxanue 3aHATHII CEMHUHAPCKOT0 TUIIA




HaumenoBanue Tem (pa3jeioB) Tun Coaep:xanue 3aHATHI CEMHUHAPCKOT0 THIIA

1. | DneMeHTHI TEOpUH MOTPEMIHOCTEN I13 | Knaccngukanus 1 MCTOYHUKY HOTpeNIHoOCcTed. AGCOoMOTHAs
1 OTHOCHUTENBHAs TOTPELIHOCTH. 3HaJamue mudpsl ducra.
Uucno BepHbIX 3HaKoB. [lorpemHocts apupmeTnyecKux
omepanuii. Ilpsimas wu  oOpaTHas 3agadum  TEOpHHU
HOTPEIIHOCTEH.

2. | Yncnennsle  meroxel  pemenus | 113 | Ilpsmere METO/BI pelenus CHUCTEM JIMHEMHBIX
CJIAY anreOpandeckux  ypaBHeHmidl. Mertonqy Taycca. LU-
paznoxxeHue marpul. Pemenue cucrem ¢ nomompbto LU-
paznoxenusi. O6panienue MaTpui. M repanrionnsie METOIBI.
Kanonnyeckuii BuJ HUTEpAUMOHHBIX METOAOB. MeTon
MpocTol uTepauuu, Merox Skobu, 3eizens, penakcaiuu.
CX0MMOCTb OJTHOLIATOBBIX UTEPALIMOHHBIX METOJIOB.

3. | Pemenne HeMMHEHHBIX ypaBHECHUN I13 | Jlokamm3ammsa KopHeH. MeTox TOJIOBHHHOTO JEIICHHS.
Merton npocToii utepanuu, HpioToHa (KacaTesbHbIX).

4. | Ilpubmmxenne QyHKINH I13 | UaTepnionmupoBanue  anreOpandecKUMH  MHOTOWICHAMH.
Muorounensl  Jlarpanxka, Heiorona.  IlorpemHocts
HMHTEPHOISLMOHHON (hopmyJbL. Crnnaiis-
HMHTEpIOIMPOBAHUE.

5. | YncneHHOE MHTETpUPOBaHUE I13 | IIpocteiimme  kBagpaTypHble  ¢opMyisl.  DOpMyIIBI
OpSAMOYTONBHUKOB,  Tpameuudd. Popmyna  CumiicoHa
(mapabom). MHTeprnosimuoHHbIe KBaApaTypHBIC (DOPMYJIBL.
6. | Merogsr  umcienHoro  pemenus | [13 | Kimaccupumkannss 4YMCICHHBIX METOAOB PpEIICHMS 331a4d
ony Komm nnis OY nepsoro nopsaaka. Meron Ditnepa, METOAbI
Pynre-KyrTsl BTOpOro nopsiika TouHocTH. MHOromaroBsle
cxembl Anmamca. Kpaessle 3amaun mis OJlY BTOporo
nopsiaKa.

Conep:kaHue caMOCTOSITEIbHOI PadoThI

3‘;‘; HaumenoBanue Tem (pasaesioB) ConepixaHue caMoCTOSITEJTbHON PadoThI
1. | DneMeHTsI TEOpUH MOTPEITHOCTEN [psimast u oOpaTHas 3a1a4¥ TEOPHH NOTPEITHOCTEH.
2. | YucneHHble  METOABl  pemIeHus | MeToJ MUHUMAIbHBIX HEBA30K. MeTo I CONpsHKEHHBIX IPaAUEHTOB.
CJIAY
3. | Pemrenne HeMMHEWHBIX YpaBHEHUH | MeTOnpl CeKymuX, XOpA, KOMOWHUPOBAaHHBIM METOA XOpA U
KacaTeIbHBbIX.
4. | Ipubnmxenne GyHKIMH CrnaliH-MHTEpIOIUpOoBaHue. MeTo; HAMMEHBIINX KBaJAPaToB.
5. | YucneHHOE HHTETPUPOBaHHE KBanparypusle (opmyssl HauBbIcHIeH anreOpandeckod CTENeHH
touHocTH (["aycca).
6. | Meronel uncneHHoro pemeHus | PasHocTHeIe cxeMbl pemieHus KpaeBoil 3amaun OJlY BTOpOro
o5y TTOPSIJIKA.

3. OueHouHble MaTepHaJbl [Jsl TNPOBEAeHUS TeKYyIIero KOHTPOJISI YCIeBAeMOCTH M
NMPOMEKYTOYHOM aTTeCTAHH 00y4aloIMUXCcs M0 JUCHUILINHE (MOAYJII0)
[To aucuuniuuHe (MOIYJIO) MPEIyCMOTPEHBI CIENYIOIIME BHJbI KOHTPOJS KauecTBa
OCBOCHUS:
e TEKyIIMH KOHTPOJIb YCIIEBAEMOCTH;
® [IPOMEXKYTOUYHAs aTTECTALUs OOYUAIOIUXCS O AUCHUILTUHE (MOIYJIIO).
3.1. OueHoyHble MaTepHadbl JIs1 INPOBeJeHUs] TeKylled aTrecTAlMU MO JMCHUILIHHE

(MoxyJi10)

Ne | Konrposmmpyemble TeMbl (pa3esibl) HanMeHoBaHMe OLIEHOYHOTI'O CpeACTBA

n/n
1. | DneMeHThI TeOpUH MOTPEITHOCTEH Ycrubrii onpoc. Keicrl (penienne 3aaayq)
2. | Yucnennsle Metoasl pemenust CJIAY Ycruslit onpoc. Keiichl (pemenue 3amaad)
3. | Pemrenuie HeNMMHEWHBIX YPaBHEHHUH Ycruslit onpoc. Keiichl (pemenue 3aad)
4. | Hpubnmxenne GyHKIUI Ycrubrii onpoc. Keiicol (penienue 3aaay)
5. | YUncneHHOE MHTETPUPOBAaHUE Ycrablit onpoc. Keiicol (pemenune 3a1aq)
6. | Meronp! yncnennoro penierns OJ1Y Yerubrii onpoc. Kelchl (penienne 3aaayq)




3.1.1 TunoBble KOHTPOJIbHbIE 3aJaHUS WM WHbIE MATEPHAJIbl, HEO0OX0AUMBbIE /ISl OLEHKH
3HAHWI, YMEHU, HABBIKOB U (WJIH) ONbITA IeATEJILHOCTH B NMpoOLecce TeKYIero KOHTPOJIst
ycrneBaeMoCTH
YcrHblii onpoc. Keiichl (cuTyanuu v 3aa4u ¢ 3aJaHHBIMH yCJI0BUAMH). Pemienue 3agaq
IIpakTyeckoe 3ansaTue Nel
Tema: PenieHne HENMMHEMHBIX YPABHEHUN: JTOKANN3alUsl KOPHEH YPaBHEHNS U YTOUHEHHE KOPHS
OJIHMM M3 WTEPALMOHHBIX METOJ0B (METOJ XOpJA; METOJ KacaTelbHBIX; METOJ CEKYIIHX;
KOMOMHHMPOBAHHBIN METOJ] XOP/l M KacaTeIbHbIX.)
Bonpocwi 0na yemnozo onpoca

1. Yo 3HAYMUT JIOKAIN30BaTh KOPHU HEJIMHEWHOTO YPABHEHUS?
CrniocoObl ToKaIM3aly KOpHEH HeJTMHEHHBIX YPaBHEHHH.
Kak onpenenuts HayalibHOE NMPUOINKEHHE B METO/I€ KacaTeIbHbIX?
Kak onpenenuts HauanbHOE MPUOJIMKEHUE B METOIE XOpA?
OOt aNroOpuTM pelIeHNs HETMHEWHbBIX YpaBHEHUH.
YcnoBue OKOHYaHUS UTEPALIUN.
Pemelme 3aga4. Peruts ypaBrenue f{x)=0 ¢ TouHOCTBIO =107 ClIeyIONMMH METOJAMH:
Bapuanr 1, 5,9, 13, 17, 21, 25, 29 - MeTon xopa
Bapmanrt 2, 6, 10, 14, 18, 22, 26,30 - MeTtop kacaTelIbHbIX
Bapuanr 3, 7, 11, 15, 19, 23, 27 - MeTo cexkyumx
Bapuanr 4, 8, 12, 16, 20, 24, 28 - KoMOMHIUPOBaHHBIN METO/I XOP/T U KacaTeIbHbIX
CpaBHUTh TNOJIYYEHHOE PEIIEHUE C PpEHICHUEM, IIOJYyYEHHBIM C IIOMOLIbIO BCTPOEHHOU
¢ynxueit MathCAD root.

U W

Ne BapuanTa ftx) Ne BapuanTa |f(x)
- G
1 ln(X)—X—z 16 e X_\/X_].
2 2m(ﬂ—§+1 17 2sin(3x)—1,5x
3 1_X—Bcos(4x) 18 0,1e_x—§
2 _
4 cm(x}—x 19 In(1,2x)-1,5x+2
5 @()x2 20 tg(2,5x )—5x
6 \/X 351I1(X 21 In(x)—2cos(x)
7 \/;—COSE 22 \/Z—Xz—ex
8 e et
X
) -X__ 2
9 x=300S (X) 24 e 2+x
10 tg(7,5x)-2(x+1) |25 xe*—x—1
11 7 26 2
In(x)— — +0.
n(x)-5 cos”(x)-0,5c0s( x| +0.25
_ ) . 2
12 e "—(x-1) 27 sin(x+2)-x+2x-1
13 e*+x°=2 28 x—e ¥
2 2
14 e'-2(x-1) 29 xIn(x)-x"+3x-1
15 e*+2x°—3 30 e *—5x2+10x

IMpakTnuyeckoe 3ansitue Ne2
Tema: Perienue cuctem TUHEHHBIX anreOpandecKux YpaBHEHUH UTEPAIIMOHHBIMUA METOIaMU:
— CrammmoHapHbIM MeTOJIOM (MeTo SIkoOu, MeTo 3eiiens, METO ] pellaKCalliK, METO/]

4



MPOCTBIX UTEPALUi).
— HecranuonapasiM MeTO0M (METOJT MUHHMAJIBHBIX HEBS30K, METOJ COMPSKEHHBIX
I'PaIUEHTOB).

Bonpocul ona yemnozo onpoca

1.
2.
3.

4.

CranuoHapHbIe U HECTallMOHAPHBIE HTEPALIMOHHBIE MeTOIbI pemmeHus CJIAY

[TpuBenure oOuwmit anroput™m pemenust CJIAY urepaninoHHBIMU METOIaMHU.

IIpuBenure ycioBUsS CXOOUMOCTH CTAllMOHAPHBIX UTEPALMOHHBIX METOJOB PELICHUS
CJIAY.

YcnoBue OKOHYAaHUS UTEPALIUN.

Pemenue 3agau.

1.

2.

Haiitu pemenne cucremsl Ax=b (Beruuncisst B MathCAD’e obGparayo matpuiyy A™)mo
dopmyne x'= A'b.
Haiitu IpubIvkeHHOE PELIEHHE CUCTEMBI UTEPAIIMOHHBIM METOJIOM C TOYHOCTBIO £=107,

Bapuanr 1, 9, 17, 25 - wmeron SkoOu, MeTOJ MHUHHMAJIBHBIX HEBS30K
Bapuanr 2, 10, 18, 26 - wmeron 3eiiaens, METOJA COIPSKEHHBIX TIPAJIUCHTOB
Bapuanr 3, 11, 19, 27 - Meroa penakcauuu; METOJ MHUHUMAJIBHBIX HEBA30K
Bapmuant 4, 12, 20, 28 - MeTon MpOCTBIX UTEPALMA; METOJ CONPSKEHHBIX I'PAJUEHTOB
Bapuanr 5, 13, 21, 29 - wmeron SkoOu, METOJ CONPSIKEHHBIX TPATUCHTOB
Bapuanr 6, 14, 22, 30 - wMerox 3eiaens, METOJ MHUHUMAIbHBIX HEBSI30K
Bapuwanr 7, 15, 23 - Merox penakcauuu; METOJI COIPSDKEHHBIX TI'PAaJUEHTOB

Bapmuanr 8, 16, 24 - MeToa NpOCTHIX UTEpALIUI; METOJ MUHUMAJIbHBIX HEBS30K

Marpuua cucremsl onpenensercs popmynoit A=D+kC, rae k — Homep BapuaHTa,

b

1342 0432 —0599 0202 000 0 0 0
po[0202 132 0432 -0599 o 0001 00
0599 0202 1342 0432 0 0 001 0
0432 —0599 0002 1,342 0 0 0 00
1,941

_|-0230

1,941

0,230

IIpakTyeckoe 3ansaTue Ne3

Tema. Ilpubmmxenne (QyHKIIUH C TOMOIIBI0 HHTEPIIOISAIIMOHHOTO MHOTOwIeHa Jlarpamxka
3aJJaHHOM CTEIICHHU.

Bonpocul ona yemnozo onpoca

1.

2.
3.
4

B ueM 3axmrouaeTcs 3a1aya HUHTEPIOIUPOBAHUS?
Uto Takoe MHTEPNOISAIUOHHBIA MHOTOUJIEH?
Urto Takoe paBHOMEpHas ceTka?

VYcnoBrue HHTEPIOJISIUN.

Pemienue 3agau. J[na 3amanHoit ¢yHkimu y=f(x) Ha [a, b] MOCTPOUTH HMHTEPIOJISIIMOHHBIN
MHorowieH Jlarpawxka L,(x) (n=3.,4,...,9) mis paBHOOTCTaroUMX y3J10B. OLIEHUTh MOTPEIIHOCTh
(moctpouTth rpadUKu MOTPEIIHOCTH, (YHKIIMA U MHOTOUIeHa Jlarpanka).

BapuaHTbl ”HAMBUAYAJIBHBIX 3aJaHUN



Homep fx) a b Homep fx) a b
BapHAHTA BapHAHTAa
1 f(x_2)3(5_x) 2 5 16 PR 16 ~13 2 5
(x-1)
2 {1+x) 9 19 17 —2x(2x+3) 2012
(3+x%) x2+4x+5
10 (x-2x+1) |2 |2 |18 (x+D/B-x -3 13
sin( 2x) (1+x%) | 7] 19 —x? 737 23
xP-2x+2
5 e—[l.ﬁxcu:usx -5 3 20 2).’2 +6 -3 3
x4 -2x+5
6 og gl Y 1 3 21 x -1 |4
(1+2x%)
7 xﬂ Slﬂ( 2.7:—3) 0 4 22 (1+ x:| S X 0 5
8 x 5|5 23 p ¥ s ) 2012
(3+17)
9 (1+x2:| O 4 24 (l_x:| '2 3
(1+x7) (4+2%)
10 (x—Fcos® x 3|3 |25 xcos(2x) 0 |4
11 {l-x)cos x 0 4 26 22 costx+1) 3013
12 Jx—cos(1.5x) 8 27 x+3cosdx 33
13 ain 2}{_0.2}"{2 0 6 28 Jf2 + 2 0 4
x+0.1
14 (sin x+7) 3012 29 Cos X 2 |3
(x2+1) 1+x°
15 lxz +§+8 '4 ‘1 30 g—x I:x3 +1:| -2 2
2 x

IIpakTyeckoe 3ansaTue Ne4

Tema. IlocTpoeHue HHTEPHIONSAIMOHHOTO KyOHYECKOTO

TaOIULIEH.

Bonpocul ona yemnozo onpoca
1. [aiire onpeneneHne HHTEPHOISIMUOHHOTO KyOMUECKOTOo CIUIaifHa.
2. W3 kakoro ycioBus onpenenstorcs KodppuimenTs! cruiaiina?

Pemenue 3ana4. [locTpouTh HHTEPIOIAIMOHHBIN KyOMUECKUH CIIIaiH U1 QYHKIIMHU, 3aIaHHON
TabNUIeH, U HAWTH €ro 3HaYeHHE B yKa3aHHOU Touke. s pemeHust CUCTEMBbI anre0pandeckux
YPaBHEHHH IPUMEHUTb METOJ MpOroHkKW. Hailtm pemenue TOH K€ 3anadyd, HUCIOJIb3Ys
BcTpoeHHbie GyHkimu cucteMbl MathCAD. CpaBHUTH MOJTydYeHHBIE pE3yIbTaThI.

Bapl/laHTbI HHAUBUAYAJIBbHBIX 3aJaHUM.

crutaiiHa U1 (YHKIWH, 3aJaHHOMN




Homep |1 2 3 4 5 6 7
BapHUaHTa

Xk Vk Vi Vk Vi Vk Vi Vk

0.25 0.7788 |1.284 10.2474 [0.2526 |1.031 |0.2449 |0.2553
0.31 0.7334 11.363 [0.3051 |0.3150 |1.048 ]0.3004 [0.3203
0.36 0.6977 11.433 10.3523 [0.3678 |1.066 [0.3452 [0.3764
0.39 0.6771 |1.477 |0.3802 {0.4000 {1.077 |0.3714 |0.4111
0.43 0.6505 |1.537 10.4169 [0.4434 [1.094 [0.4053 [0.4586
0.47 0.6250 |1.600 [0.4529 [0.4875 |1.112 |0.4382 [0.5080
0.52 0.5945 11.682 ]0.4969 |0.5438 |1.138 [0.4777 |0.5726
0.56 0.5712 |1.751 |0.5312 {0.5897 |1.161 |0.5080 |0.6269
0.64 0.5273 11.896 [0.5972 |0.6846 [1.212 |0.5649 |0.7445
0.66 0.5169 |1.935 [0.6131 |0.7090 [1.226 |0.5784 [0.7761
0.71 0.4916 {2.034 |0.6518 [0.7712 {1.263 |0.6107 |0.8595
X: 0.41 0.42 0.40 0.45 0.49 0.53 0.54
Homep (8 9 10 11 12 13 14
BapuaHTa

Xk Yk Vi Vi Vi Vi Vi Yk

0.24 1.2711 |10.2355 [1.029 |0.7866 [0.2423 |10.2447 [0.2374
0.26 1.297 10.2544 |1.034 [0.7711 [0.2629 |0.2660 |0.2571
0.27 1.310 10.2637 [1.037 0.7634 [0.2733 10.2768 |0.2667
0.29 1.336 [0.2823 [1.042 ]0.7483 |0.2941 |0.2984 |0.2860
0.30 1.350 0.2915 [1.045 |0.7408 [0.3045 |0.3093 [0.2955
0.32 1.377 10.3097 [1.052 [0.7261 [0.3255 |0.3314 [0.3146
0.37 1.448 10.3544 |1.069 [0.6907 |0.3785 |0.3879 [0.3616
0.38 1.462 10.3631 [1.073 0.6839 [0.3892 10.3994 |0.3709
0.42 1.522 10.3976 [1.090 [0.6570 [0.4325 |0.4466 |0.4078
0.49 1.632 10.4556 |1.122 10.6126 [0.5098 |0.5334 |0.4706
0.59 1.804 [0.5330 [1.179 ]0.5543 |0.6248 |0.6696 |0.5564
X: 0.31 0.33 0.41 0.48 0.51 0.45 0.53
Howmep 15 16 17 18 19 20 21
BapuaHTa

Xk Vi Vi Yk Vk Vi Vi Vk

1.2 0.0792 [0.1823 [1.063 [0.3012 |1.492 ]0.6703 |0.7293
1.3 0.1139 [0.2624 |1.091 |0.2725 [1.935 ]0.5169 |1.0495
1.4 0.1461 [0.3365 |1.119 ]0.2466 |2.293 [0.4350 |1.3459
1.6 0.2041 [0.4700 [1.170 [0.2019 |3.561 [0.2800 |1.8800
1.7 0.2304 |0.5306 |1.193 |0.1827 [3.935 |0.2541 |2.1225
1.9 0.2788 [0.6419 [1.239 [0.1496 [4.055 [0.2466 |2.5674
2.1 0.3222 10.7419 |1.281 [0.1225 |4.665 [0.2144 |2.9677
2.2 0.3424 {0.7885 |1.301 ]0.1108 |5.529 [0.1809 |3.1538
2.4 0.3802 [0.8755 [1.339 10.0907 |7.538 [0.1327 |3.5019
2.6 0.4150 |0.9555 |1.375 ]0.0743 [12.182 |0.0821 |3.8220
2.7 0.4314 [0.9933 [1.392 [0.0672 |16.281 [0.0614 |3.9730
X: 2.3 2.0 1.8 2.5 1.61 1.39 2.43
Homep |22 23 24 25 26 27 28
BapuaHTa

Xk Vi Vk Vi Vi Vi Vk Vi




Homep |22 23 24 25 26 27 28
BapHaHTa
1.24 0,8604 |1,2350 /10,8539 |1,1973 |2,0127 [0,6419 [0,9929
1.27 0,9561 |1,1980 |0,6824 [0,9863 |1,7427 |0,5993 10,8473

1.3 1,0495 |1,1626 |0,5727 |0,8518 [1,5792 10,5664 |0,7512
1.32 1,1105 [1,1398 [0,5190 [0,7863 |1,5038 [0,5477 {0,7029
1.34 1,1707 |1,1177 10,4756 |0,7336 |1,4462 10,5310 |0,6629
1.37 1,2592 11,0855 0,4241 |0,6712 |1,3834 10,5085 |0,6139
1.4 1,3459 [1,0547 [0,3840 [0,6229 |1,3403 [0,4884 [0,5742
1.42 1,4026 |1,0347 10,3617 [0,5962 |1,3195 |0,4760 |0,5515
1.45 1,4863 |[1,0058 [0,3335 [0,5626 |1,2973 [0,4589 |0,5217

1.47 1,5410 [0,9871 [0,3174 [0,5434 |[1,2872 [0,4482 [0,5042
1.49 1,5951 [0,9689 [0,3029 [0,5264 |1,2803 [0,4380 |0,4881
X: 1.29 1.31 1.39 1.44 1.26 1.48 1.33
IIpakTHyeckoe 3ansaTue NeS

Tema. [Tpubmxenue GyHKIMM, 3a1aHHBIX TaOIHUIICH, IO METOly HAMMEHBIIUX KBaIPaTOB.
Jlumepamypa:

4. Kupees, B.W. unciaennsie MeTOIBI B IpUMEpax M 3amadax: y4ued. mocooue/B.U. Kupees, A.B.
[Tantenees. — 2-e uza. crep. — M.: Boicur. mik., 2006. — 480 c., c. 162-170.

Bonpocwi 0na yecmnozeo onpoca

1. B uem 3akmrogaeTcs moa0op SMIUPUIECKUX Hopmy1?

2. CyTb M€TOAa HAMMEHBIINX KBAJPATOB

3. B uem oTiMuue MHTEPHOIUPOBAHUS OT MIOCTPOCHHUS CIIIAKUBAKOIIUX MHOTOWJIEHOB?
Pemenue 3agay. MeToioM HaMMEHBIIMX KBAJpPATOB IIOCTPOUTH MHOTOWIEH BTOPOW CTEICHH,
anMpOKCUMUPYIOLUH (PYHKIIHIO, 33JaHHYI0 TaOJIUYHO, IOCTPOUTH TpaduK.
Jis 9To# ke (YHKIMH TOCTPOUTH MHOTOWIEH IEPBOM CTENEHH, MOJB3YSCh BCTPOCHHBIMHU
dbyukuusimu cuctembl MathCAD s muneitHon perpeccuu. ['padudecku cpaBHUTH MOTYyYEHHBIC
pe3yJIbTaThl.
BapuaHThl HHAUBUAYAJIBHBIX 32IaHUI.

Homep |1 2 3 4 5 6 7
BapHaHT

a

Xk Vi Vk Vi Vi Vi Vi Vk

0.25 0.7788 |1.284 10.2474 10.2526 |1.031 [0.2449 [0.2553
0.31 0.7334 |1.363 ]0.3051 |0.3150 |1.048 [0.3004 [0.3203
0.36 0.6977 [1.433 10.3523 |0.3678 | 1.066 |0.3452 |0.3764
0.39 0.6771 [1.477 10.3802 [0.4000 |1.077 ]0.3714 |0.4111
0.43 0.6505 [1.537 10.4169 [0.4434 [1.094 |0.4053 [0.4586
0.47 0.6250 |1.600 ]0.4529 [0.4875 |1.112 ]0.4382 |0.5080

Homep |8 9 10 11 12 13 14
BapHaHT

a

Xk Vi Vk Vi Vi Vi Vi Vk

0.24 1.2711 10.2355 |1.029 ]0.7866 [0.2423 |0.2447 |0.2374
0.26 1.297 10.2544 [1.034 [0.7711 [0.2629 {0.2660 [0.2571
0.27 1.310 ]0.2637 |1.037 ]0.7634 [0.2733 |0.2768 |0.2667
0.29 1.336  [0.2823 [1.042 [0.7483 [0.2941 [0.2984 |0.2860
0.30 1.350 [0.2915 |1.045 [0.7408 [0.3045 [0.3093 |0.2955




032 [1.377 ]0.3097 [1.052 [0.7261 [0.3255 [0.3314 |0.3146 |

Howmep 15 16 17 18 19 20 21
BapHaHTa

Xk Yk Vi Yk Vk Vi Vi Vi

1.2 0.0792(0.1823 |1.063 [0.3012 [1.492 [0.6703 |0.7293
1.3 0.1139]0.2624 [1.091 [0.2725 |1.935 [0.5169 |1.0495
1.4 0.1461/0.3365 |1.119 [0.2466 [2.293 [0.4350 |1.3459
1.6 0.2041]10.4700 [1.170 ]0.2019 |3.561 [0.2800 |1.8800
1.7 0.230410.5306 |[1.193 [0.1827 |3.935 [0.2541 |2.1225
1.9 0.278810.6419 [1.239 ]0.1496 |4.055 |0.2466 |2.5674
Homep |22 23 24 25 26 27 28
BapuaHTa

Xk Vi Vk Vi Vi Vi Vk Vk
1.24 0,8604 |1,2350 10,8539 |1,1973 |2,0127 10,6419 |0,9929
1.27 0,9561 [1,1980 |0,6824 [0,9863 |1,7427 10,5993 |0,8473
1.3 1,0495 |1,1626 [0,5727 {0,8518 |1,5792 10,5664 |0,7512
1.32 1,1105 [1,1398 {0,5190 [0,7863 |1,5038 [0,5477 |0,7029
1.34 1,1707 |1,1177 [0,4756 [0,7336 |1,4462 [0,5310 |0,6629
1.37 1,2592 11,0855 [0,4241 {0,6712 |1,3834 |0,5085 |0,6139
IpakTuyeckoe 3ansaTue Ne6

Tema: [IpuGmkeHHOE BBIYUCIICHHE OIPEIACICHHOIO0 HMHTETpajia C IMOMOIIBIO KBaJApPaTypPHBIX

dbopmy.
b

n

J:ff<X)dX:Jn+Rn Jn:zckf(xk)
a ,rae k=0

Bonpocwt ona ycmnozo onpoca
1. B ueM cocTouT 3a1a4a YUCIEHHOT'O UHTETPUPOBAHUS?

2. JlaiiTe onpeneneHue KBaapaTypHoil popmyasi?
3. UTo NEeXKUT B OCHOBE BBIBOJA KBAAPATYPHBIX (POPMYIT HHTEPIIOIAIUOHHOTO TUIA?
4. 3a cuer 4yero JocTUTaeTcsl OOJbIIas TOYHOCTh B KBaapatypHoit popmyie ["aycca?

Pemenne 3agau.

1) Beuwmciowute 3HadeHws J, I8 pasIuuHBIX 3Hadenud n=2%, k=1,..,6 mno 3amaHHON
kBaapatypHoi dopmyne: Bapuant 1, 4, 7, 10, 13, 16, 19, 22, 25, 28 - o0oOuieHHBIE
(hopMyJITBI PSMOYTOIHFHUKOB

Bapuant 2, 5, 8, 11, 14, 17, 20, 23, 26, 29 - 06001meHHbIe (hOpMYIIBI Tparenuit

Bapwmasnr 3, 6, 9, 12, 15, 18, 21, 24, 27, 30 - 0606mennasie hopmysiel CuMiicoHa

2) Beiuuciuth 3HaueHWe J, MO KBaApaTypHOU (opMmysie WHTEPIONAIUOHHOTO THUMA MPHU
3aJaHHOM 3HAYCHUU N.

3) Beruucnute 3HaueHHWE J, AN Pa3NUYHBIX 3HAYeHWH n=1,...,8 M0 KBaapaTypHOUl (opmyme
l"aycca.

JueMeHTHhI (hopmyasl "aycca

n i ti Ci

1 |1 0 2

2 12,1 +0.57735027 | 1

3 (3,1 +0.77459667 | 0.55555556
2 0 0.88888889

4 14,1 +0.86113631 | 0.34785484
3,2 +0.33998104 | 0.65214516

5 15,1 +0.90617985 | 0.23692688
4,2 +0.53846931 | 0.47862868




n i t; Ci
3 0 0.56888889
6 |6,1 +0.93246951 | 0.17132450
5,2 +0.66120939 | 0.36076158
43 +0.23861919 | 0.46791394
7 17,1 +0.94910791 | 0.12948496
6,2 +0.74153119 | 0.27970540
53 +0.40584515 | 0.38183006
4 0 0.41795918
8 | 8,1 +0.96028986 | 0.10122854
7,2 +0.79666648 | 0.22238104
6,3 +0.52553242 | 0.31370664
5,4 +0.18343464 | 0.36268378
BapuaHThl HHAMBUAYAJbHBIX 321AHUI:
Homep f(x) a b Homep |f(x) a b
BapUHAHTA BapUAaH
Ta
1 1 4 16 x+0.5 3 0
1 J2oxt 4 At
5 lelx+2) 0.5 2 17 24 0 3
x r+2
3 sin(2'x1 0.5 3 18 cosx 0 4
x? xi+1
s tglxh 0.2 1 19 Jx o+ 0.1 2
xt+1 cigl 2 x)
COSX 0 3 20 g 1 4
5 St ein &
x+1 o
¢ 1 |- 3 21 cos(1-2x) |0 /2
sin (x% —1)(2 5 22 COS X 0.4 2
7 2. E xX+2
sin X 0.5 2 23 1g(X2+2) 1 3
8 x+1 1
1 2 2 24 x’cos3x [0.6 2
’ xt+ 2
f,g(x2+[:l 5-1 1 25 x—eZX -1 1
10 2T+
x
1 lg(x2+2) 0 2 26 \/1+Xlg(X+0 2
x+1
” 1 -3 1 27 (3X+2 )COS 0.2 1
J2rxt+0
" x lg[xz] 1 3 28 In(2+3x) |0 2
2 2
x+1 -2 1 29 1 3
14 — Vx-1
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Howmep f(x) a b Homep |f(x) a b

BapHAHTA BapHaH
Ta
xl 2 4 30 sin x+x> |0 T
15

SJx o+l

IIpakTH4yeckoe 3ansaTue Ne7
Tema: UYucnennoe pemenue 3agaun Komm s OJlY mnepBoro mnopsaka ¢ MOMOILIBIO
OJIHOIIArOBBIX ¥ MHOTOIIIArOBBIX PA3HOCTHBIX CXEM
Bonpocul ona yemnoeo onpoca
1. Yto Takoe pazHOCTHas cxema?
2. Yro Takoe NorpemHoCTh annpoKCUMALIMKA Pa3HOCTHOM CXEMBbI?
Pemenne 3agau. Haiitu npuOmkenHsle pemenus 3agaun Koy,

u'= Flxul w0)=0

3

Ha otpeske [0, 1] ¢ Tognocteio O(10™), HCTONB3YS OIMH U3 YETBIPEX METOJIOB:
Bapuant Meron

I, 5, 9, 13,17, 21, | mnpocrteimmii MeTon Dijaepa MepBOro Mopsaka
25,29 TOYHOCTH,

2, 6, 10,14,18, 22, | wmomuduuMpoBaHHBII MeTon OJillepa BTOPOTo
26,30 TOPSI/IKA,

3,7,11,15,19, 23,27 | meton Pynre-KyTThl BTOporo nopsijika,
4,8,12,16,20, 24, 28 | sBHBII MeTO AamMca BTOPOTO MOPSIIKA,
OneHUTh MOTPENTHOCTh MPUOIMKEHHOTO PEIIeHUs TI0 MeToy PyHre:

bl
e~ P

TJIe ;- TPUOIMKEHHOE PeIIeHUE, MTOJIYICHHOE C [IaroM A, a - TOPSA0K TOYHOCTH METO/Ia.
BapuaHTbl HHAUBUAYAJIBHBIX 32/IaHUI.

Howmep Homep
BapuaHTa Sx,u) BapuaHTa Sxu)
1 3 14 -4 :

cos(x+u)+§'[x—uj (El.? u:]cosx+0.3u
2 15 1y

0.6 sin x—12:u® +1 Torusmx-u

05 1
3 1—sinfz+2x)+ 1 6 _
2+x 1+(07-x)sinx — 12" xu

4 3 17

cos[2x +u)+ =[x —u)

2 0.8 27" + 06 27y

5 cosu_uz 18

1+x 2 cos(175 x+u)+ 12 [x-u)
6 01 x 19 _ 0.5 5

1- —sinl(2x+ -

— sin (2% + 22 1-sin(2x +u) + ~

7 20 COSU o, 2

(D.B—ug)'cosx+0.4'u Le5+x
8 Cosi 014t 21

L25+x 1+|[1.2—x)'sﬁ1u—u'|[l+x)
9 14 0.6 2-sin x—1.5 87 22 (I:I_Q—uj)'cogx+[:]_5'u
10 cosl[l.ﬁ'x+u)+l.5'[x—u) 23 1408 28 x—1.752°
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Howmep Homep

BapuaHTa f (I,H) BapuaHTa f (3‘5,1&)
11 0.2:¢7™ +0.3 [x* +u) 24 0.4 e )04 (x+z)
12 . 4 X L 25

KEos [H_E] *0lx 1—xsin2u—(0.6+x)u
13 COSH 0142 26

15+x coslx+u+axu)-13x

IIpakTHyeckoe 3ansaTue Ne§

Tema: UYmucneHHoe pemieHHe KpaeBOW 3anaud Ui OOBIKHOBEHHOTO Ju(QepeHnnanbHOro
ypaBHEHHS BTOPOT0 HOPSAKA.

Pemienne 3amau. Haiitu npuOmikeHHOE pellIeHHE JBYXTOUYEUHOW KpaeBOM 3ajauM s
JTUHENHOro AuQdepeHnanbHOro ypaBHEHNS BTOPOTo MOPsAKa B CAMOCONPSKEHHON (hopme:

[k x)u) =gl x]u=0
Ha oTpeske [0, 2] ¢ KpaeBbIMH YCIOBUSIMHU TIEPBOTO POJIA:
u(0)=p,,u(2)=p,
Bocnonbs3oBatbesl TpEXTOUEUHOM Pa3sHOCTHOM CXEMOW BTOPOIO MOpsAKA anmpokcumanuu. Jlis
€€ pelleHUs] IPUMEHUTh METOJ, IIPOrOHKHU.
BapuaHThl HHIUBUAYAJIbHBIX 32IaHUI.

Homep | k(x) q(x) M Ho
BapHaHTa
1 1+x7 0.5x 0 1
2 1+x 0.2x° -1 1
3 In(2+x) \/1+x 0 2
4 1+0.5x 1 2 0
1+x
5 1
2+\/; 0.7x 3 1
6 1-0.1x° 0.6In(1+x) 0 3
7 1 I+0.3-x 0.5 2.5
1+x°
8 g " 0.4 Jx+1 -1 3
9 1+0.3 % 1+ %) 0 4
-x 2
10 1+ xé 1.5 3
11 Jrio 2 1 3
I o 1+2x°
12 1+ (1+ x) 2z 0
13 1 1+:n x -1.5 3
2 +x2 5
14 0.2+27 0.6 x 4 0
15 0.5+ x° ]n(l+x2) 2 4.5
16 T4 x g o 2.5 1.5
17 1 x 1 1
_— 1+ —
2 {1+Inx] 10
2
18 NS e" 3.5 1
10

12



Homep | k(x) q(x) M Ho
BapHaHTa
19 5+ 4 -2 2
(3.5+x) xg
3
20 3 sn(x+ 1) 3x 3 1.5
10
21 1-0.2-x° [ -0.5
22 e 2.5 2.5
x2 +l g
2
23 3x COS X 2.5 -0.5
1+= +1
10 5
24 1 2x 3 1
— — +2
1+ * 5
25 1 «x . 1.5 4
— + — g
2 10
26 2 31 4 0
4-_ —-t—
2 5 x
27 15 cos(x-1) |12 x° 1.3 2
28 1425 4x+1  |ln(2+2*) 2 0.7
29 05 sin{x+3) |02x°+03 5 1.2
30 2 12+1(+2) 0.8 2.6
2+ "

3.1.2. MeTroanueckue MaTepUaJibl, ONpeHessilONUe MPOUeAyPbl OUEHUBAHMS 3HAHWIM,
yYMeHMii, HABbIKOB MW (WJM) ONBITA /AeATEJbHOCTH B XO0J€ TeKYyIllero KOHTPOJIs
ycrneBaeMoCTH
YcTHBI 0TBET

OueHka 3HaHMI TpeanonaraeT TudQepeHIMpPOBaHHbBIN MOAX0A K 00y4aromeMycs, y4eT
€ro MHIUBHIyalIbHBIX CIIOCOOHOCTEH, CTENEHh YCBOCHUS M CHCTEMAaTU3allu OCHOBHBIX MTOHITHIA
W Kateropuéi mo naucuurinHe. KpoMe TOro, omeHMBAaeTCs HE TOJBKO TIyOWMHA 3HAHHM
MOCTaBJICHHBIX BOMPOCOB, HO M YMEHUE MCIOJb30BaTh B OTBETE MNPAKTUUYECKUN MaTepHall.
OueHuBaeTcs KyJabTypa peu, BiaJeHUE HaBbIKaMH OPAaTOPCKOr0 UCKYCCTBA.

Kpumepuu oyenusanus: nocieqoBaTeIbHOCTb, MOJTHOTA, JOTHYHOCTD U3JI0KEHUS, aHAIU3
pa3IMYHBIX TOYEK 3pPEHUS, CaMOCTOSATEIbHOE OO0OOIIEHHE Marepuana, HCIIOIb30BaHUE
po(eCcCHOHANBLHBIX TEPMHUHOB, KYJIbTypa PE4H, HABBIKM OPAaTOPCKOTO MCKyccTBa. M3moxeHue
Marepuana 0e3 pakTHIeCKHX OMIMOOK.

OueHka «omauynO» CTABUTCA B Cllydae, KOrja MaTepHall M3JIaracTcsi MCUYEPIIBbIBAIOIIIE,
MOCJIE0BATEIbHO, IPAMOTHO M JIOTUYECKH CTPOMHO, MPU 3TOM PACKPBIBAIOTCS HE TOJIBKO
OCHOBHBIC TIOHATHUS, HO M QaHAIM3UPYIOTCS TOYKH 3PEHUS Pa3iINyuHBIX aBTOpoB. OOydarommiics
HE 3aTPYyHSETCS C OTBETOM, COOJII0IaeT KYJIbTYpYy PEUH.

OrneHka «xopouto» CTaBUTCS, €Clid 00ydJarONIUICS TBEPIO 3HACT MaTepuaj, rPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, 3HaeT MPAKTUYECKYIO0 0a3y, HO MPH OTBETE Ha BOIPOC JOMYCKAeT
HECYIIECTBEHHBIE MOTPEIIHOCTH.

OueHka «y0o08iemeopumenbHoy CTaBUTCSA, €CIM OOYyYaloIIMCS OCBOMJI  TOJBKO
OCHOBHOW Martepuai, HO HE 3HAeT OTJEIbHBIX JETaJleH, T0MyCKAaeT HETOYHOCTH, HEJOCTATOYHO
MpaBUbHBIE (HOPMYJIUPOBKH, HAPYIIAET TOCICIOBATEIIPHOCTh B HM3JIOKEHWU MaTepuala,
3aTpyAHSIETCS C OTBETaMH, IIOKAa3bIBAET OTCYTCTBUE JOJDKHOM CBS3M MEXIYy aHAIH30M,
apryMeHTalue U BbIBOJAMU.

OneHka «HeyO0osiemeopumenbHoy CTaBUTCS, €CIM OOYyJYaloUIWiicss HE OTBEYaeT Ha
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IIOCTaBJIEHHBIE BOIIPOCHI.
Keiicol (cuTyanuu u 3a1a4M € 32 JaHHbIMHU YCJIOBUSIMH)

OOyuaromuiicss JTOJKEH YMETh BBIJCIUTh OCHOBHBIC MOJIOXKEHHMS M3 TEKCTa 3a7ayH,
KOTOpBIE€ TPEOYIOT aHaIM3a U CIIyKaT YCIOBUAMHU perieHus. Mcxos U3 mocTaBiIeHHOTO BOIpoca
B 3ajlaue, MONBITATbCS MAaKCUMAJIbHO TOYHO OINpPENENUTh Npo0iIeMy U COOTBETCTBEHHO PELIUTH
ee.

3agaun MOTYT pEIIaThCsl YCTHO W/WIM MUChbMEHHO. llpu pemieHnu 3aiad Takke BajkKHO
MpaBUIBLHO C(HOPMYIHUPOBATH M 3alMHCaTh BOMPOCH], HadyWMHAs C Oojiee OOMMX H, KOHYAs
YaCTHBIMM.

Kpumepuu oyenusanus — olleHKa yUUTHIBAET METObl U CPEJCTBA, UCIIOIb30BAaHHBIE MIPU
peLICHUH CUTYallMOHHOM, MTPOOIEMHOM 3a/1a4H.

OueHka «omauunO» CTaBUTCS B Ciyyae, Korja oOOydarolWiicsi BBIMOJHHWII 3a/laHue
(pemm 3a1a4y), UCMOIB3YS B ITOJTHOM 00BbEME TEOPETUUECKHUE 3HAHUS U NMPAKTUYECKHE HABBIKH,
MOJTyYEHHBIE B TIpoIiecce 0OydIeHHUS.

OrneHka «xopouioy CTaBUTCS, €CIM 00yYaroIIUiCs B 1I€JI0OM BBIIIOJIHUI BCEe TpeOOBaHUS,
HO HE COBCEM YETKO OIpeleisieTcss Omnopa Ha TEOPETUYECKHE TOJIOKEHHS, H3JI0KEHHbIE B
Hay4HOW JIUTEpaType MO AAHHOMY BOIIPOCY.

OueHka «yoognemeopumenbHo» CTAaBUTCS, €CIIU 00yUaIOUIUIICs MOKa3all MOJ0KUTEIbHbIE
pE3yJIbTAThI B IIPOLIECCE PELIEHMS 3a4aUH.

Ouenka «HeyoognemseopumenbHoy CTaBUTCA, €CIU O00ydYarolMiics HE BBIIOJHWI BCE
TpeGoBaHusI.

3.2. OueHoYHbIe MAaTEPHAJIBI 1JIs1 IPOBEACHHUS NIPOMEKYTOYHON aTTeCTALMHU
3.2.1. Kputepuu oueHKH pe3yJIbTaTOB 00YUeHHsl M0 JTUCHUILIMHE (MOIYJII0)

Mxana PesyabTaTsl
Iloka3aTenu oueHMBaHUS Pe3y/JIbTATOB 00y4eHUSs
OLICHMBAHUA o0y4eHnuns
OTJIMYHO 3Haer: - oOydaronuiicss riIy0OKO X BCECTOPOHHE YCBOWJ MaTepHall, YBEPEHHO,

JIOTHYHO, TIOCJIEZ0BATEILHO M TPaMOTHO €r0 H3J1araeT, ONupasich Ha 3HAHUS
OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYPBHI,

- Ha OCHOBE CHCTEMHBIX HAay4YHBIX 3HAHUH JeNaeT KBaTH(UINPOBAHHBIC
BBIBOJIBI M1 0000MIEHNS], CBOOOIHO ONEPUPYET KATETOPHUSIMH U MOHATHIMH.
VYmeer: - oOydJaromuiics ymMeeT CcaMOCTOSTENIbHO M TPAaBWIBHO pemarh y4eOHo-
npodeccroHanbHBIE  33aJaYyd WM 3aJaHusl, yBEPEHHO, JIOTWYHO,
MOCJIEI0BATENIEHO U apIYMEHTHPOBAHO U3JIaraTh CBOE pEIleHHE, UCTIONb3Ys
Hay4HBIC OHSTHUS, CChITIasiCh HA HOPMAaTHBHYIO 0a3y.

Bnaneer: - oOy4aromuiicss BIajeeT parioHaTbHBIMA METOAAMHU (C MCIIOJIb30BAaHHEM
palMOHATIBHBIX METOANK) PELICHHS CIIOXKHBIX NMPO(EeCCHOHATIBHBIX 3aiad,
MIPEJCTABIEHHBIX ACTOBBIMU UTPAMH, KEWCAaMU H T.1I.;

IIpu pemenny NpoaeMOHCTPUPOBAI HABBIKU

- BBIICTIEHUS TTIaBHOTO,

- CBA3KOH TEOPETHUECKUX IOJOXKEHUH ¢ TpeOOBaHUSIMU PYKOBOISIINX
JIOKYMEHTOB,

- M3JI0’)KEHHS MBICIIEH B JIOTHYECKOH MOCIE0BATENBHOCTH,

- CaMOCTOATEIHHOTO aHanu3a (akKThl, COOBITHIH, SBIECHHUM, MPOIIECCOB B MX
B3aMMOCBS3H U JUAIEKTUYECKOM Pa3BUTHH.

XOPOLIO 3HaeT: - oOydarommuiicss TBepAO YCBOWJI MaTepHaN, JOCTATOYHO TPAMOTHO €ro
U3JaraeT, ONUpasCh Ha 3HAHUS OCHOBHOM U JONOJIHUTENBHON IUTEPaTYPBI,
- 3arpynHsercss B (OpPMYJIHPOBAHMM KBaJIH(UIIMPOBAHHBIX BHIBOJOB M
000011IeHNl, omepupyeT KaTeropusiMH U TMOHATUSIMH, HO HE Bcerzaa
NPaBHJILHO UX BEpUPHULIUPYET.

VYmeer: - 00ydaromuiicss yMEeT CaMOCTOSATENHPHO M B OCHOBHOM NPABMJIBHO PEIIAThH
yueOHO-TIpo(ecCHOHANBHBIE 33/a4M WM 33/1aHHS, YBEPEHHO, JIOTHYHO,
MOCIEN0BATENIEHO M apryMEHTHPOBAHO H3JIaraTh CBOE pEIICHUE, HE B
MIOJIHOW Mepe MCIHOIb3ys HAay4HbBIE MOHATUS M CCBUIKM HAa HOPMATHBHYIO
0a3sy.

Brnapeer: - oOywaroluiics B LIEIOM BNajieeT PALMOHANIBHBIMU METOAAMHU DPELICHUS
CJIOKHBIX TTPO(ECCHOHANBHBIX 3a/1a4, IPEICTABICHHBIX JICIOBBIMU UTPaMH,
KelcaMu U T.JI.;

IIpu pemeHun CMOr NpPOJEMOHCTPUPOBATH JTOCTATOYHOCTH, HO HE
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ITyOMHHOCTD HAaBbIKOB,

- BBIICTICHUS TJIaBHOTO,

- M3JI0’KEHHS MBICIIEN B JIOTHYECKOH MOCIE0BATENBHOCTH,

- CBSI3KM TEOPETHYECKUX TIOJIOKECHHH C TPEOOBAaHMAMH PYKOBOISIINX
JIOKYMEHTOB,

- CaMOCTOSTENIFHOTO aHajn3a (haKThbl, COOBITHIA, SIBICHUH, IPOLIECCOB B MX
B3aMMOCBS3H U IUANEKTHYECKOM Pa3BUTHH.

YIAOBJIETBO- 3HaerT: - o0y4aroIuiicss OpUEHTHPYETCSl B MaTepHale, OJJHAKO 3aTPYAHSETCS B €ro
PUTEJIBHO H3J10)KEHNH;
- TIOKa3bIBaeT HEIOCTATOYHOCTh 3HAHWM OCHOBHOW M JOMOJHHUTEIHLHOU
JTUTEPaTyPHI;

- c1abo apryMEHTHPYET Hay4HBIE ITOJI0KEHHS;
- IPaKTHYECKH He CriocoOeH c(hOpMyIPOBATh BBIBOJIBI M 0000IIEHUS;
- YaCTHYHO BJIAJICET CUCTEMOM MOHSATHH.
Ywmeer: - o0ydaromuiics B OCHOBHOM YMEET PEIINTh y4eOHO-podeccHOHATBHYIO
3ajady WM 33/laHHe, HO JIONyCKaeT OIMMOKH, c1a00 apryMEeHTHPYET CBOE
pelieHne, HeJOCTaTOYHO HCIIONb3YeT HAYYHBIC TOHATHS U PYKOBOISIIHE
JOKYMEHTBI.
Brnaneer: - oOyuarommiicss BiageeT HEKOTOPHIMH palMOHAIBHBIMA METOJaMHU
pemIeHnsT  CIOXKHBIX  NMPOQECCHOHATBHBIX  3ajad, IPEACTaBICHHBIX
JITIOBBIMH UTPaMH, KeHCaMH U T.J.;
[Ipu pemieHny MPoOAEMOHCTPUPOBAJ HEIOCTATOYHOCTh HABBIKOB
- BBIJICJICHNUS TJIaBHOTO,
- M3JI0KEHHS MBICTICH B JIOTHYECKOU TOCIIEeI0BATEIbHOCTH,
- CBS3KH TEOPETHYECKHX IOJIOKEHHH C TPeOOBAaHMAMH DPYKOBOISIINX
JOKyMEHTOB,
- CaMOCTOSTENIFHOTO aHaju3a (haKTbl, COOBITHIA, SIBICHUH, IPOLIECCOB B MX
B3aUMOCBSI3H M TUAIEKTHUCCKOM Pa3BHTHH.
HEYJIOBJIETBO- 3Haer: - 00y4JarOIIHIACS HE YCBOMII 3HAYUTEIILHON YaCTH MaTepHaia,;

PUTEJIBHO - HE MOXKET apr'yMEHTUPOBATh HAYYHBIE ITOJIOKEHHUS;
- He (OPMYIHPYET KBATU(HUIIMPOBAHHBIX BEIBOJOB U 0000IICHHI;
- HE BIIaJIEeT CUCTEMOM TOHSATHIA.

VYmeer: o0ydJaromuiics He IMOKa3al YMEHHE pemaTh y4eOHO-podeccCHOHAIBHYIO
3a7ady WIX 33/IaHHE.
Brnagneert: HE BBINOJHEHBI TPEOOBaHMs, MPEIABSABISIEMbIC K HaBbIKAM, OLICHUBAEMBIM

KYOOBJICTBOPUTCIILHO».
3.2.2. KoHTpoJIbHBbIE 32]aHUS W/WJIM HUHble MAaTEePHAJIbI IS NMPOBEIeHUs] MPOMEKYTOUHOI
arrecTanuu
Crnncok BONPOCOB /IJisl YCTHBIX OTBETOB (BAPMAHTHI TECTA)
1. IlpudauKeHHBIM YHUCJIOM @ HA3bIBAETCS YUCJI0
a. HE3HAUUTEJbHO OTIMYAIOLIEeCs] OT TOYHOro uucia A4 M 3aMEHAIEe €ro B
BBIUYHCIICHUSIX
b. omnyaromeecs OT TOYHOTO YHCIa A U 3aMEHSIOIIEE er0 B BEIYMCIICHHIX
C. HE3HAUUTEJHHO OTIMYAIOIIEEecs OT TOYHOTO yucia A
d. 3ameHsroIIEe TOYHOE YUCIIO A B BBIYUCIICHUSIX
2. OTHOCHUTEJBbHAS MOTPENIHOCTHI0 02 HAXOAUTCS MO opMy.ie
a. da=2aa-l4lda = aa- 14l
b. da=14 —alda=14 —al

_Aa . Aa
fa=—da=—
c. 14 14l
- LAl 14l
da=—~J8a=—
d. Aa Aa

3. 3amanbl aBa npuOMMKeHHBIX uymucaa a=3%0,2, b=5,3+0,03. Toraa mnpereabHas
a0CoJII0THASI MOTPEIIHOCTH PA3HOCTH ITUX YHCEJ PaBHA...

a. 0,23
b. 0,17
c. 02
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4. TlpeneabHasi a0CoJIIOTHAs MOrpemHOCTh 4yMciaa a=31,2345, y koroporo Bce mu(ppsl
BepHbIe (B IIMPOKOM CMbICJ/Ie) PaBHA...

a. 0,00001
b. 0,0001
c. 0,0005
d. 0,00005

S. Tpu wrepauMm 1no MeTOAy MOJOBHHHOIO [eJCHMS IIPHM pPELlICHMH YPABHEHHA

X2_45 ’4:0 HAa OTpe3Ke 08

(.2
sHaYeHHil GpyHKunH f[X)—X -45,4
x,=4;44

TpeﬁleT mocj1eaA0BaTeJIbHOI0 BbIYHUC/ICHUA

B TOYKaX...

a.

b. X, =4;46
. X,=5;66
i x,=4;446

3
6. Opun u3 Kopueii ypapuennss X —12x—4=0  jokanmsosan na unrepsaie [2,5], Toraa

X
INpH YTOYHCHHUH 3TOI0 KOPpHHA METOIAO0OM XOpPA 3a TOYKY 0 HaAYaJbHOI'O0 l'lpl/lﬁJ'[l/l)KeHl/Iﬂ
caeayeTr NpuHATD ...

a. Xo:2
b. x,=4
C. X0:5
7. JleficTBUTEIbHBIN KOPEHb YPaBHEHHUSA x+2x-1 NPUHAAJIEKAT HHTEPBATY...
1 3 c 1 3
a. (0,7 b. |52 -1 d |15
2 2 . 2 2

8. OtaenauTh (JIOKAJIM30BaTh) KOPHHU HEJIMHEIHOT0 YPABHEHHUS - 3TO 3HAYMT
a. pa30buTh BCIO 00JacTh JOMYCTHMBIX 3HAUEHUN HA OTPE3KH, B KaKIOM U3 KOTOPBIX
COJIEPKUTCS OJJMH KOPEHb
b. pa3duth Bclo 00JaCTh OMYCTUMBIX 3HAUEHHUH Ha OTPE3KH, B KAXKIOM M3 KOTOPBIX
COJIEPKUTCSI HE MEHEE OJTHOTO KOPHs
C. pa30buTh BCIO 00JacTh JOMYCTHMBIX 3HAUEHUIN HA OTPE3KH, B KaKJIOM U3 KOTOPBIX
COJIEpKUTCS HEe O0Jiee OJJTHOrO KOPHS
9. Ilpn npuMeHeHHM MeETOJAa KacaTeJbHbIX NPH BbIOOPe HAYAJIBHOIO NPHOJIMIKEHHUS
KOPHSI He00X0IMMO PYKOBOJACTBOBATHCH CJIeIYIOLIHM NPABUJIOM: 32 HCXOJHYI0 TOYKY
cjeayeT BbLIOMPATH TOT KOHell 0Tpe3ka [a, b], B koTopom
a. 3HaK (yHKIMM COBMAJAET CO 3HAKOM BTOPOM MPOU3BOIHOM.
b. 3HaK YHKIMHU HE COBMAZAET CO 3HAKOM BTOPOW MPOU3BOTHOM.
C. 3HaK (DyHKIMM COBIMAJAET CO 3HAKOM IE€PBOM MPOU3BOAHOI.
d. 3HaK QyHKIMM HE COBMANAET CO 3HAKOM TEPBOM MPOU3BOTHOM.
10. UTepaumoHHbI Mpouecc pelieHusi CUCTEMbI JUHEHHbIX ajredpanvyeckux ypaBHEHHM
CXOJUTCS, €CJIN [IJIsl HOPMbI MATPHLBI Mepexoa S BHINOJIHSAETCS YCJI0BHE. ..

a ISt
b, 5P
. 8L

11. Heo0xonumMo pemiMTh cHUcTeMy JIMHEHHBIX ajire0panvecKux ypaBHeHHH C TOYHOCTBHIO
£>0. UTepannoHHbIN NpoLecC pelieHUusl CHCTeMbI NPOI0JIZKACTCS, OKA
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a. l=zizm
+1 n
max g -x|= ¢
b. jsz‘smlx‘ ‘I
+1 nl —
mas - x g
C. jsismlx‘ ‘I

12. Metoabl, MO3BOJIfAAIOIIME 32 KOHEYHOE 4YMCJI0 JelCTBHH HAlTH TOYHOe pelleHHe
CHCTEeMbI, €CJIM BXOAHasA MHGOpPMANMA 32JaHA TOYHO M BBIYMCJICHUS BeJHCh 0e3
OKpYIJICHUH — 3TO

a. IIpsmbie MeTonbI
b. HWrepanmoHHbie METOBI
c. [lpuGnuxeHHble METOBI

13. 3axana Tabanunas GpyHKIus yi=t (Xi) :

1112 |3
yi|2]4 |8
Toraa MHTEPNONANMOHHBIA MHOT0YJ/ICH, ANNMPOKCUMHUPYIOIIH 3Ty QYHKIMIO paBeH...
2
o Plx)=x"—x+2
_ .2
b. P(x)=x"-2x+3
)
e Plx)=x"-3x+4
2
d. P(x)=x"—4x+5
y=flx)
14. 3apana Tadbimunas yHkouss ! !
X112 |3
Yil2 |4 |3
Torna ee iMHelHasA aNNPOKCUMALUSA 110 METOAY HAMMEHBIINX KBAaJAPAaTOB HMeeT BHA...
e. 05x+2
a. 05x-1
b. 0,5x+1

15. Ecau annpoxkcumMupywomas GyHKIHSA COCTABJISETCH U3 OTAeJbHBIX MHOTOYJIEHOB, KaK
NPaBWJIO, OAMHAKOBOWH HeOO/IbIION CTeNeHH, ONpeleJIeHHbIX KAaKIbIi Ha CBOeH 4acTH
oTpe3Ka [a, b], To Takas annpokcUMaNUs HA3bIBACTCS

a. MurepnonupoBaHHUe CIUIAHAMU
b. HaTepnonupoBanue anreOpandecKUMH MHOTOYJICHAMU
c. [lpubnmxenue sMnupudeckumu GopmyaamMu

16. 3agana TabauunHas GyHKUMUsA Ji _f X
|1 (2 [3 |4 |5 |6 |7

1

Yif0 (2 (6 |5 |3 |1 |0

Torna ompeneseHHbIl MHTErpaja 3Toil (PyHKUMH B mnpeaeaax or 1 10 7, BbIYUCIEHHbIH

MeTO/10M Tpaneuui ¢ marom h=1 paBeH...

a. 19
b. 17
c. 13
d. 14
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17. Ucnonb3yss Meron Jiliiepa, HaWTH 3HAaYeHHMe (QYHKIUH Yy, onpenejsieMoi

nuddepennnaIbHBLIM yPABHEHHEM dx

d d
y=xy+2 d—i=x;}r+2 I
PH HAYAJHLHOM YCJIOBUU

y(0)=1, mar h=0,1. HaiiTu T0JBKO y;:

18. HeoOxonumo peminTh ypaBHeHHe dx

a. 1,1
b. 1,4
c. 09
d 12

dy dy _
ax - TENGE =T ¢ ounocrnio O(10%). Yemy

PAaBEH Iar h, €CJIM pasHOCTHasA CX€eMa HMEET BTOpOﬁ MOpPAIOK TOYHOCTH?

a. 107
b. 10*
c. 10"
d. 10

Kurou k tecry: 1-a, 2-c, 3-a, 4-b, 5-a, 6-a, 7-a, 8-a, 9-a, 10-a, 11-b, 12-a, 13-a, 14-a, 15-a, 16-
b, 17-d, 18-a.
Cnmcok BONPOCOB /ISl YCTHBIX OTBETOB

I.
2.
3.

~

10.

11

12.
13.
14.

15

16.
17.
18.

19.
20.

21.
22.

23.
24.

Ponp uncneHHbIX METONOB.

VcTouHUKY U KJIacCU(pUKALNS TOTPEIIHOCTEH.

AOCOIOTHAs M OTHOCUTENIbHAs MOTpelIHOCTU. JlecATuuHasi 3amuch 4ucia. 3Hadaias
mudpa. Unciao BepHBIX 3HAKOB.

[TorpemHocts apudmernueckux omnepanuil. I[lpsmas u oOpaTHas 3agauud  TEOPHUH
MIOTPELIHOCTEH.

Pemenne cucrteM nuHeHHBbIX anreOpandeckux ypaBHeHuil. Ilpsimble Meronbl. Mertoa
I'aycca.

LU-pa3znoxxenne Mmatpul. Penienue JIMHEHHBIX cUCTEM ¢ oMouipo LU-paznoxenus.
OO6parteHre MaTpHil.

Pemenue cuctem JnuHEHHBIX anredpavyeckux ypaBHEHUU. lTepanuoHHbIE METOJbI
pemenusi. Meron Sxo6u. Meton 3eiinens. Kanonumdeckas ¢opma. Meton mpoctoit
uTepanuu. MeTo perakcaruu.

CX0IMMOCTb CTallMOHAPHBIX UTEPALIMOHHBIX METOOB.

OueHKH CKOPOCTH CXOJIMMOCTH CTal[MOHAPHBIX METO/I0B.

. I/ITepaI_II/IOHHBIe MCTOJbl BApUAlTUOHHOI'O THIIA. MeTtoa MUHHUMAaJIbHBIX HEBS30K. MeTon

CONPSIKEHHBIX TPAJUEHTOB.
Pemenue HenuMHENHbIX ypaBHeHUH. JIokanu3anus KopHeil. MeTo npocToil UuTepanuu.
Pemenne HenuHeHpIx ypaBHeHul. Meton Herotona. MeTon cekymux.

Pemenue HENMHEWHBIX YypaBHEHUH. MeETOJ IMOJOBUHHOIO JeineHus. Meron XOopn.
KomMOuHMpoBaHHBIN METO XOP/I ¥ KacaTeIbHBIX.

. UntepnonupoBanne u npubmwkenue ¢yHkuuid. MHTepnonsunonHas — Qopmyia

Jlarpanxa.

WutepnonupoBanue u npudimxenue pynkuuil. Untepnomnsuuonnas gopmyna Herorona.
[TorpentHoCTh HHTEPIIOIAIIMOHHON POPMYJITHI.

CrutaiiH-MHTEpIIOIMPOBAHNE:  MHTEPIIONSALMOHHBIA ~ KyOuueckuit  crutailH.  Mertoa
IIPOTOHKH.

[Tpubnuxenue GyHKUUI SMOIUpUUYECKUMU HOpMyIaMu. MeTo] HAaMMEHbIINX KBaPaTOB.
Uucnennoe wuHTEerpupoBanue. I[lpocreiimue kBampaTypubie Gopmynsl. Dopmyna
IpsIMOYTOJILHUKOB. Popmyiia Tpanenuil. @opmyiia Cumiicona.

KBanparypuble ¢opMmysipl HHTEpHOJALMOHHOrO THHa. BpeBox ¢opmyn. Ouenka
MIOTPELIHOCTEH.

KBanparypubie ¢popMyJibl HaUBbICIIEH alNredpandeckoi TOUHOCTH.

Knaccugukarus meto10B yncieHHoro pemenus O/1Y.

Meton Dinepa. PasHocTHas cxema.

18



25.
26.
Pa3HOCTHOM cxeMbl Aamca.
217.
28.
PasnocTtHas

Mertoasl Pynre-Kyrra BTOporo nopsijika TOUHOCTH.
MHoromaroBsie cxeMbl AjamMca: siBHbIE W HesiBHble. HaxoxjaeHue penieHus HESIBHOU

Kpaessie 3amaun qiis OJ1Y 2-ro nopsimka. Meroa cTpeisObl.
PasnocTtHble cxembl i kpaeBod 3amaun OJ1Y 2-ro nopsanka. Ilpocreimas 3amauva.
alIpoKCUMalns BTOPOW  IPOU3BOJHOM.

[locTpoeHne TpexTOUEUHOMN

paBHOCTHOﬁ CXEMBI 2-TO MopsJaKa arnmpoKCUMaIm.

29.
30.

CX0IMMOCTh TPEXTOUEYHON PAa3HOCTHOM CXEMBI.
Kpaessie ycioBus 2-ro u 3-ro poza.

3.2.3. MeToaguyeckre MaTepHaJbl, ONpeAe/sIOIIMe MPOoUeAYPbl OLEHMBAHUSA 3HAHHIA,
YMEHH, HABBIKOB B X0/1¢ IPOMEKYTOYHOM aTTecTalluu
IIpoueaypa oueHMBaHUsA 3HAHUI (TecT)

IIpennaraemoe KOJUYECTBO 3aJIlaHUN

20

ITocemoBaTenbHOCTD BRIOOPKH

Omnpenernena 1o pasnenam

Kputepuu ouenku

- HpaBI/IJ'H:HHﬁ OTBCT Ha BOIIPOC

«5» ecim npaBuIbHO BbINOJIHEHO 90-100% TecToBBIX 3aAaHul
«4» ecin MPaBMWIIbHO BBINTOJHEHO 70-89% TecTOBBIX 3a1aHUl
«3» ecamn MIPaBIJILHO BBINOJIHEHO 50-69% TecTOBBIX 3a1aHU

Ilpouenypa oneHuBaHusi 3HAHUM (YCTHBIN O0TBET)

KaKIOro paszeia

IIpenen AIUTENBHOCTH 10 MuHYT
IIpennaraemMoe KOJIMYECTBO 3aJaHUIL 2 Bompoca
[TocnenoBarensHOCTE BBIOOPKH BonpocoB u3 | CrydaiiHas

Kputepuu ouenku

- TpeOyeMBblil 00BEM U CTPYKTYpa

- U3NIOXKCHHE MaTeprana 6e3 (pakTUIECKUX OIUOOK

- JIOTHKA U3JI0KEHUS

- HCIIOJIb30BAHUE COOTBETCTBYIOIICH TEPMHUHOIOTHH

- CTHJIb PEYHU U KyJbTypa peun

- MoI00p MPUMEPOB MX HAYYHOMU JINTEPATYPhl M IPAKTUKU

«5» ecm ’I‘pC6OBaHI/IH K OTBCTY BBIINOJHCHLI B ITOJJHOM o0BeMe

«4» ecmm B IICJIOM BBbIIIOJTHCHBI Tpe6OBaHI/I$I K OTBCTY, OJHAaKO €CTb
HEOOIBIIME HETOYHOCTH B H3JI0KEHUHU HCKOTOPLIX BOIIPOCOB

«3» ecnu Tpe6OBaHI/IH BBITTIOJTHEHBI YaCTUYHO — HC BBIACPIKAH O61>6M, €CTh

¢dakTueckue  ommOKM, HapymleHa JIOTHKA  H3JIOKCHHS,
HEJJOCTaTOYHO MCIONB3YETCsl COOTBETCTBYIOIIAS TEPMUHOJIOTUH

IIpouenypa oueHuBaHMS YMEHUI M

NPaKTHYECKUX Y4eOHO-NIPOo(ecCHOHAIBHBIX 32/1a4)

HAaBBbBIKOB (pemeﬂue I[pOﬁJIeMHO-aHaJII/ITI/I‘-leCKI/[X H

HpezmaraeMoe KOJIMYCCTBO 3aﬂaHHﬁ

1

IMocnenoBaTenbHOCTH BEIOOPKU

Crnyuaiinas

Kputepuu onenku:

- BBIZICJICHHUEC U IIOHUMAaHHUuEC HpO6HeMBI

- yMeHHe 0000111aTh, CONOCTABIATH PA3IMUHbIE TOYKH 3PESHUSI

- TIOJTHOTA HMCITOJIb30BaHMS HCTOYHHKOB

- HAJIMYKE aBTOPCKOM MO3ULIUU

- COOTBETCTBHE OTBETA MOCTABICHHOMY BOIIPOCY

- HCIOJB30BaHHE COLMAJIBHOrO OmbiTa, MaTepuanoB CMU,
CTaTHCTUYECKUX JIAHHBIX

- JIOTHYHOCTb H3JI0KCHUSI

- YMEHHE c/IeIaTh KBATM(PHUIUPOBAHHBIC BHIBOABI 1 0000IIEHHUS C
TOYKH 3PEHUSI PEIIeHHUs POPECCHOHATBHBIX 3a/1a4

- YMEHUE IPUBECTH TIPHMED

- OIIOpA Ha TEOPETUYECKHUE TTOJIOKEHUS

- BIIAJICHUE COOTBETCTBYIOIICH TEPMHHOIOTHEH

«5» ecnn TpeOOBaHUS K OTBETY BHITIOJIHEHEI B TIOJIHOM 00BbeMe

«4» ecnu B IICJIOM BBbIIIOJIHCHBI Tpe6OBaHI/ISI K OTBE€TY, OJHAKO €CTb
He6OHbIHI/Ie HETOYHOCTHU B H3JIOKCHHUU HCEKOTOPLIX BOIIPOCOB.
3arpynasercss B (QopMyTHMpOBaHMH — KBaTU(HUIMPOBAHHBIX
BBIBOJIOB 1 00001IIEHMIT

«3» ecnn TpeOOBaHMUS BBITIOIIHEHBI YACTHYHO — ITBITAETCSl 000CHOBATH CBOIO

TOYKY 3pEHHS, OJHAKO cinabo  apryMEHTHUPYeT HaydHble
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MOJIOXKCHNSA, TPAKTHYECKH HE CHOCOOEH CaMOCTOSATENIBHO
c(hopMyIMpPOBAaTh BHIBOABI M OO0OOIICHHS, HE BHIUT CBS3b C
poheCCHOHATBHON NESTETHPHOCTRIO

4. Y4eOHO-MeTOAUYeCKOe W MATepHaJbHO-TEXHHYeCKoe olecnevyeHne IUCHUNIMHBI
(MmomyJisn)
4.1. DJIeKTPOHHbIE Y4eOHbIe N3IAHUA

1.

AnpnpeeBa, O. B. Mudopmaruka: uucieHHble MeToAbl : ydeOHoe mocobme / O. B.
AnnpeeBa, M. C. bechamunpnerii, O. U. PemuzoBa. — Mocksa : U3marensckuii Jlom
MUCuC, 2019. — 94 c¢. — ISBN 978-5-906061-01-9. — TekcT : 31MeKTpOHHBINA //
[MudpoBoit  oOpazoBatensHblii  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/98170.html. — Pexum pmoctyma: uisi  aBTOPH3HP.
MoJIb30BaTeeH

JlocroBepHble BbIUMcIcHHs. ba3oBbie uwcneHHble meroasl / Y. Kymum, JI. Parm, P.
Xammep, M. Xokc ; nepeBoa A. I'. SIkosnes ; nox penakuueit B. S. Kpeiitnouua, A. H.
CobGonesckoro, A. I'. flkoBmeBa. — Mocksa, MxeBck : Perymsphas u xaoTHueckas
JNMHamMuKa, MTHCTUTYT KOMIIbIOTEpHBIX ucchenoBanuii, 2019. — 495 ¢. — ISBN 978-5-
4344-074-1. — Texkcrt : snexTponHblid // Lludposoii obpasoBarenbhbiii pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/91929 html. — Pexum noctymna:
JUISL aBTOPU3UP. MOJIb30BaTEIEH

Onerun, U. I1. BBenenue B unucnerHsie MeToabl : yueoHoe mocodue / U. I1. Onerun, /1.
A. Kpacnopymnxkuii. — HoBocubupck : HoBocubupckuii rocy1apCcTBEHHBIH TEXHUICCKUIT
yauBepcuteT, 2018. — 115 ¢. — ISBN 978-5-7782-3632-5. — TeKcT : 3IeKTpOHHBIH //

[udposoit  obpazoBatensHbi  pecypc IPR - SMART : [caiit — URL:
https://www.iprbookshop.ru/91332.html. — Pexum ngoctyma: 1 aBTOPH3UD.
I0JIb30BaTENEN

Cadapbsia, O. A. UuciieHHbIe METO/bI B 3a/jauaX MaTEeMaTHYECKOTO MOJCTUPOBAHUS U
WCCJICIOBAHMSI MAaTEeMAaTUICCKUX MOJIENIel 0OBEKTOB : Y4eOHO-METOMUYECKOe TIocooue /

0. A. Cadapesa. — PocroB-Ha-Jlony : JIoHCKOW TroCyJapCTBEHHBIH TEXHUYECCKUN
yauBepcureT, 2019. — 85 ¢. — ISBN 978-5-7890-1684-8. — TeKcT : 3JeKTPOHHBIN //
[MudpoBoit  oOpazoBarensHblii  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/117783.html. — Pexum pmoctyma: st  aBTOPU3HP.
MOJIb30BaTENEH

4.2. DjeKTpOHHBIE 00pa3oBaTe/bHbIE Pecypchl

1.

2.

3.

7.

DnekTponHas Oubimoreunas cucrema «9BC IOPAUT» Biblio-online.ru (3BC
«IOpaitty) [Dnextponnsiii pecypc]. — URL: https://urait.ru/.

OnextpoHHO-OMOMMoTeyHast cucreMa ZNANIUM [Onektponnsiii pecypc]. — URL:
https://znanium.com/.

DnexkTpoHHas OuoOmuoTeuyHas cuctema «KoHCymbTaHT —cTyaeHTa» [DJICKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunas nsnektponnas OubGmmoreka [OnexTpoHHbI pecypc]. — URL:
http://elibrary.ru/.

Hayunas snextponnast 6ubnuorteka «KubepJlennnka» [DnextponHsiii pecypc]. — URL:
http://cyberleninka.ru/.

Wudopmanmonnas cucrema «EnuHOe OKHO IOCTyma K 0Opa3oBaTENIbHBIM pecypcamy»
[DnexTponnsiil pecypc]. — URL: http://window.edu.ru/.

@denepalbHbI LEHTP HMH(POPMAIIMOHHO-00PA30BATENBHBIX PECYPCOB [ DIEKTPOHHBIN
pecypc]. — URL: http:/fcior.edu.ru/.

4.3. CoBpemenHble npodeccuoHaJIbHbIe 0a3bl JAHHBIX U MH(OPMANMOHHbIE CIIPABOYHbIE
CHCTEMBI

OOyuyaromumMest  obecrieueH JocTyn (YOAJICHHBIM JOCTYN) K HIDKE CIEAYIOIUM

COBPCMCHHBIM HpOCpeCCI/IOHaJIBHBIM 0a3zam JaHHbIX H HHq)OpMaHHOHHLIM CIIpaBOYHBIM
CHUCTEMAM:
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http://fcior.edu.ru/
http://window.edu.ru/
http://cyberleninka.ru/
http://elibrary.ru/defaultx.asp
https://www.studentlibrary.ru/
https://znanium.com/
https://urait.ru/

1. CnoBapm wu »SHuuKiIoneauu Ha Axajgemuke [OnextponHsli pecype]. — URL:
http://dic.academic.ru.

2. Cucrema MH(GOPMALIMOHHO-TIPaBOBOrO obecrieueHus «lapanT» [DneKTpoHHBIN pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMIJIeKT JIMIEH3MOHHOT0 W CBOOOJHO PpPacnpoCTpPaHsAeMOro MPOrpaMMHOIO
olecreyeHusi, B TOM YHCJIe 0Te4eCTBEHHOT0 IPOU3BOACTBA
1. JluueH3noHHOE MporpaMMHOe oOecreueHHue: OmepanuoHHass cucreMa Microsoft
Windows, naket opucubsix npuioxenuit Microsoft Office.
2. CBOOOAHO pacHpocTpaHseMOe TMPOrpaMMHOE oOOeclieueHre: CBOOOJHBIC TaKEThI
oducubix npunoxxenuit Apache Open Office, LibreOffice.
3. IIporpammHoe obecrieueHHE OTEYECTBEHHOTO IPOU3BOJCTBA: CIPaBOYHO-TIPABOBAS
cucrema «lapant» (DneKTpoHHBIN nepuoanueckuil cnpaBoyHuk «Cucrema APAHTY),
oGpasoBatenbHas miarhpopma FOPAUT (Dnexrponnas Guénmoreunas cuctema «IBC
IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >IeKTPOHHO-OHOIHOTEHAs CHCTEMa
ZNANIUM, snextpoHHas 6ubianoTeyHas cucteMa «KOHCYJIbTaHT CTyIeHTay.
4.5. O0opynoBaHue U TeXHHYECKHeE CPeIcTBa 00y4eHHs

Jns peanuzanuy  JUCHMIUIMHBL (MOAYJS) MCIONB3YIOTCA Yy4ueOHBIE ayJUTOPUHU JUIS
MPOBEJCHUST Y4YeOHBIX 3aHATHI, KOTOpbIE OCHAIEHBl OOOPYJOBaHHEM M TEXHUYECKHUMHU
cpeacTBaMu OOy4YeHHMs, U TIOMEIICHUS JJIS CaMOCTOSTENIbHOW paboThl 00yJaromuxcs, KOTOpbIe
OCHAlIeHbl KOMIBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO MOJAKIIOUEHUs K ceth «VHTepHeT» u
o0ecriedeHbl JIOCTYIIOM B D3JIEKTPOHHYIO HH(OpMAIlMOHHO-00pa3zoBaTenabHyo cpexy PXTY
uM. JI.M. Menneneesa. Jlomyckaercsi 3aMeHa 000PYyI0BaHMSI €T0 BUPTYAJTbHBIMU aHAJIOTaMHU.

HanmeHoBanue y4eOHBIX ayTUTOPHIi 1151 OcHaIIEHHOCTH Y4eOHBIX ayAUTOPHIi sl IPOBETEHUS
NpoBedeHUsI y4eOHbIX 3aHATHH U Y4eOHBIX 3aHSTHII ¥ IOMEIIEeHU VIS CAMOCTOATETbHOI
MOMeIeHHId 1J151 CAMOCTOSITeILHOI padoThI 060py10BAHHEM U TEXHHYECKUMH CPeICTBAMHU
padoThI* 00y4yeHHs
YueOHbIC  ayAMTOPHUHM  JUIS  TPOBEACHUS | YucOHAs ayAMTOPUS YKOMIUICKTOBAaHA CIICIUATU3UPOBAHHOMN
YYeOHBIX 3aHATHU MeOeIIbI0, OTBEYAIONICH BCEM YCTAHOBICHHBIM HOpMaM |

TpeOOBaHUSIM, 000PYIOBAHHEM M TEXHHUYCCKUMH CPEICTBAMU
00yueHus (MOOHIIbHOE MYJIBTUMEANHHOE 000pyAOBaHuE).
[TomemeHne 7151 cCaMOCTOATENEHON PaOOTHI Ilomemienne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHHUKOM  C
BO3MOXKHOCTBIO ~MHOAKIIOUEHHA K cetn «lMHTepHeT» U
oOecrieyeHHeM JIOCTyIa B 3JEKTPOHHYIO HH(OPMAIOHHO-
obpazoBarenbHyo cpeny PXTY um. JI.M. Menneneesa u K
9BC.

* Homep KOHKpETHOW ayAWTOpHH YyKa3zaH B NpuKase o0 ayauTopHOM (OHJAE, paclicaHUM Y4YeOHBIX 3aHATHH U
pachucaHuy IPOMEKYTOUHON aTTeCTalUH.
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