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1. OBIIIME ITOJIOKEHUA

OyeHouHble Mamepua/ibl — 3TO COBOKYIMHOCTb Y4e6HO-MeTOANYEeCKUX MAaTEPHUAIOB U
npoueayp, npeJiHa3Ha4yeHHbIX [1Jis OLEHKU KaueCTBa OCBOEHUs OOY4YaIIMMUCS JJAaHHOU
JUCLUILIMHBI KaK YaCTH OCHOBHOW 06pa30BaTeIbHON MPOrpaMMbl.

lleab - OUEHUTb COOTBETCTBHE 3HAHWUW, YMEHUM U YPOBHS NPUOOGPETEHHBIX
KOMIIETEHIIMM, O0Oy4YallUXcsd 1easiM K TpeObOBaHUSIM OCHOBHOM 06pa3oBaTebHOMU
IporpaMMbl B X0/l IPOBe/IeHUS TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalUH.

OcHosHass 3adaua - o06eCleYUTb OLEHKYy YpOBHA COOPMHUPOBAHHOCTHU
00I1LeKY/IbTYPHbBIX U MTPOPECCHOHANBbHBIX KOMIIETEHIIMA U MHIUKATOPOB UX JOCTHKEHUS,
npro6peTaeMbIX 06y4aOLUMUMCS B COOTBETCTBUHU C 3TUMH TPe6OBAaHUSIMHU.

KoHTposib 3HaHUH 00y4yaroUyxcs NPOBOAUTCA B GopMe TeKyIero KOHTPOJIS U
IPOMEXYTOYHOM aTTeCTalUH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH U NMPOMEXKYTOYHAsA aTTEeCTAlUsl MPOBOAATCSA C
LeJbI0 OINpeJieJieHUsl CTeleHW YCBOEHUs Y4eOHOro Mmarepuasna, CBOEBPEMEHHOTO
BbISIBJIEHUS] UM YCTpPaHEHUS HEJOCTAaTKOB B IOJrOTOBKE OOy4YalOLMXCS, OpraHu3aluu
paboThl OOYYAKIIUXCA B XOJle y4eOHbIX 3aHSATHUH M OKa3aHUS UM UHWBUYAJbHOU
MOMOIIH.

K KOHTpoOJII0O TeKyllell ycrneBaeMOCTH OTHOCSITCS NMpOBepKa 3HAHWUM, YMEHUH U
HAaBbIKOB OOYYAKIIUXCS HAa MPAKTUYECKHUX 3aHATUSAX MO0 Pe3ysJbTaTaM BBINOJHEHUS U
3alUThl OOYYAIOIMMUCS WUHAUBUAYAJbHBIX 33JjaHUM, MO pe3yJibTaTaM BbINOJHEHUS
KOHTPOJIbHBIX Pa6OT M TECTOB, 10 pe3yJibTaTaM NMPOBEPKU KaueCTBAa KOHCIEKTOB JIEKIIUN
Y UHBIX MaTePHAJIOB.

B kauecTBe OLleHOYHbIX CPE/ICTB Ha MPOTSHKEHUU CEMECTPA UCIOIb3yeTCsl YCTHhIE U
NMCbMEHHble OTBEThl CTYJAEHTOB HAa HWHJAUBHUJYyaJbHble BOIPOCHl, MUCbMEHHOE
TECTUPOBAHUE [0 TeOopeTHYecKUM pasjesiaM Kypca, pedepaT. [oNoJHUTENbHBIM
CpPeACTBOM OLleHKM 3HAaHUM UM yYMEHUH CTY/[leHTOB SIBJSIETCS OTYET O BbINOJHEHUHU
NpPaKTUYECKUX 33JIaHUU U ero 3aluTa.

[Io uToram Kypca obyyaruuecs CAAT 3a4eT C oleHKoi. Popma mpoBeseHUS —
YCTHBIA OTBET C MUCbMEHHBbIM MOJKpEeIJIEeHUEM [0 YTBEPXKAEHHbIM OuWJeTaM,
chOpMyJIMPOBAaHHBIM C Yy4YEeTOM COJep>KaHUS [AUCHUIVIMHBL B Ouser pass 3adera
BKJIIOYAETCS /IBA TeOpeTHYECKUX BOIMpoca M 33javya. B mpoijecce moAroToBKU K yCTHOMY
OTBETY CTYJEHT JI0J’KEH COCTAaBUTh B MMCbMEHHOM BH/I€ IJIaH OTBETA.

1. [lepeyeHb KOMNETEH U C YKa3aHUEM 3TANOB UX GOpMUPOBAHUA

[Ipy ocBoeHUM JUCLMILIMHBI popMuUpyOTCcA caefytomue komneteHuuu: OIK-1
(unaukatopsl OIIK-1.1, OIIK-1.2), OIIK-6 (ungukatopbl OIIK-6.2, OIIK-6.3), OIIK-7
(uagukatopsl OIK-7.2).

YKa3aHHble KOMIETEHUUH (GOPMUPYIOTCA B COOTBETCTBUM CO CJEAYHOIIUMU
JTanamu:

- ¢opMupoBaHHe W pa3BUTHE TeOpPEeTUYECKUX 3HAHUW, MpPefyCMOTPEHHbBIX
YKa3aHHbIMM KOMIIeTEHIIMSMU (JIEKLIMOHHblE 3aHATHS, CaMOCTOsATeJbHas paboTa
CTY/JIEHTOB);

- TMpuobOpeTeHHWE U pa3BUTHE MNPAKTUYECKHUX YMEHUH NpeayCMOTPEHHBIX
KOMIETEeHUAMU (IpaKTUYEeCKUe 3aHATHS, CAMOCTOsITe/IbHast paboTa CTYAEHTOB);

- 3aKpelJieHUe TeOopeTHYeCKUX 3HaHWM, YMEHUW U NPaKTUYEeCKUX HAaBBIKOB,
pelyCMOTPEHHbIX KOMIIETEHIIMSMHU, B X0/le pelleHUs] KOHKPETHBIX 3a/ia4 Ha 3aHATHUSX,
BBINIOJIHEHUS MHJWBU/yaJbHbIX 3a/laHUU Ha NPAaKTUYECKUX 3aHATUAX U UX 3alLUTHI, a TAK
Ke B IIpoliecce cAa4yy 3a4eTa.



2 [loka3aTe/u U KpUTEPUHU OLlEHUBAHUA KOMIIeTeHIU# (pe3y1bmamog)
Ha pa3/IMYHbIX 3Tanax ux GopMHUPOBAHUA, ONTUCAHME KA/ OLeHUBAHUS

ChopMUPOBAHHOCTb KaX[AOW KOMIETEHLIMHM B paMKaX OCBOEHHUS JlaHHOH
JUCLMILJIMHBI OLLleHUBAeTCA 10 TPeXypPOBHEBOH ILIKaJe:

- TOpOroBbli YpOBEHb SBJsSETCS 00s3aTeJNbHbIM JJ BCeX OOy4alwlUXCA MO0
3aBeplIeHUH OCBOEHUS AUCLUIIIUHBI;

- TMPOJABHUHYTBHIA ypOBEHb XapaKTepU3yeTcs IpeBbllIeHUeM MHUHUMaJbHBIX
XapaKTEPUCTUK CHOPMUPOBAHHOCTHM KOMIETEHIMW 1O 3aBeplieHUHd OCBOEHUS
JUCLUILIHBIL;

-  JTaJIOHHbIX  YpOBEHb  XapaKTepU3YeTCAd  MaKCUMaJbHO  BO3MOXHOU
BbIPQ>XEHHOCTbI0 KOMIIETEHLIMHA U fABJAETCA BAXXHBIM Ka4eCTBEHHbIM OPUEHTHUPOM AJIA
CaMOCOBepILEeHCTBOBaHHUS.

[Ipu focTaTouHOM KayecTBe ocBoeHUs 6osiee 80% NpUBeseHHBbIX 3HAHUHM, YMEHUH
M HaBBIKOB IIpenoJjiaBaTeslb OLlEHUBAeT OCBOEHMe JAHHOM KOMIETEeHIMH B paMKax
HACTOoALEeN JUCIUIIIMHBI Ha 3TAJIOHHOM YPOBHE, IIPU 0CBOeHUHU 6oJiee 60% nprBeeHHbIX
3HaHUM, YMEHUH U HAaBbIKOB — Ha NMPOJBUHYTOM, IpU 0cBOoeHUHU 6oJiee 40% nprBeleHHbIX
3HaHMM YMEHUH W HaBBIKOB — Ha IOporoBoM ypoBHe. [lpy ocBoeHun MeHee 40%
NpUBEJEHHbIX 3HAaHWM, YMEHUHW W HABBIKOB KOMIIETEHLMS B paMKax HacCTOAILLEeU
JUCLUTJINHBI CYUTAETCSA HEOCBOEHHOM.

YpoBeHb cPOpPMHUPOBAHHOCTH KaXKJ0M KOMIETEHIIMM Ha pa3/IMYHBbIX 3TaNax ee
dbopMUpOBaHMA B Ipolecce OCBOEHHWS JAaHHOW J[AUCLUIIMHBl OLlEHUBAaeTCad B XoOJe
TeKyIlero KOHTPOJIl yCIeBaeMOCTH U NPeJCTaBJIEHO PAa3JIMYHbIMU BUJAMU OLIEHOYHBIX
CpeACTB.

Ounenke cOpMHPOBAHHOCTM B paMKax /JaHHOW [UCLUIIMHBI MOJJIEXKAT
KOMIIeTeHIIMH /UHAUKATOPBI:

OIK-1: Croco6eH NMpUMEHSTb eCTeCTBEHHOHay4YHble U OOLIeUHXXeHepHble 3HAHUS,
MeTO/bl MaTeMaTUYEeCKOTO aHa/Iu3a U MOJEeJUPOBAHHUSA, TEOPETUYECKOTO U
3KCINepPUMEHTA/IbHOI0 UCCJIeIOBAaHUSA B NPOPeCcCUOHAIBbHOM 1eTeJbHOCTH

OIlK-1.1 JleMOHCTpUpyeT ecTeCTBEHHOHay4YHble U OOIlleMHXXEeHEpPHble 3HaHWUS,
3HAaHUA MeTOJOB MaTeMaTH4YeCKOro aHalu3a U  MOJeJUPOBaHMS,
TEOPEeTHUYEeCKOro U 3KCIIePUMEHTAa/IbHOI'0 UCCJIeJ0BaH

OIIK-1.2 [I[puMeHsieT ecTecTBEHHOHAy4YHble W OOIeMHXXEHEPHblE 3HAHUS, METOJbI
MaTeMaTU4YeCKOro aHajJlvu3a W MOJEeJUPOBAaHUA, TEOPETUYECKOro U
3KCIEepUMEHTAIbHOTO UCC/IeJ0BAaHUSA B IPOPECCUOHATbHON J1eATeJIbHOCTH

OIIK-6 CrmocobeH  aHaJu3UpOBaTb U paspabaTbiBaTb  OpPTaHU3ALMOHHO-
TeXHUYeCKMe M DKOHOMMYEeCKHe IIpoLecCbl € IMpUMEHEHHWEM MeTO/0B
CUCTEMHOI0 aHa/Iu3a U MaTeMaTHU4eCKOr0 MO/ieJIMpOBaHUsA

OIIK-6.2 JleMOoHCTpUpyeT 3HaHUA METO0B CUCTEMHOI0 aHa/In3a U MaTEMAaTHUYECKOIr 0
MO/JeJIMpOBaHUA
OIIK-6.3 BeinosiHsieT aHa/iuM3 W pa3paboTKy OpraHU3alMOHHO-TEXHUYECKUX U

3KOHOMHUYECKHUX MPpOoLecCoB C IpUMEHEHHEM MEeTOJO0B CUCTEMHOI'O aHaJIN3a
N MaTeEMAaTHY€CKOIr'o MoJe/JIMpOBaHHUA

OIIK-7 CrnocobeH paspabaThiBaTh aJrOPUTMbl W NPOTrpaMMbl, NPUTOAHbIE [IJis
IPaKTUYECKOIro IPpUMEHEHU
OIIK-7.2 BbinoJiHsIeT pa3paboTKy aJITOPUTMHUYECKOT0 U IPOrPaMMHOT0 ob6ecriedeHus

JUIS1 pellieHUsI IPUKJIaJHbIX 33/1a4

HpeHOﬂaBaTEJIEM OLl€éHHUBAETCA coAepxKaTe/IbHad CTOPOHA U KAa4€CTBO MaTepPHUaJIOB,
NpuBeJEHHbIX B OT4Y€TaX CTYA€HTAa II0 MNPAKTHUYECKHMM 3dHATHUAM. Kpome TOTrO,
npenogaBartesieM Y4YUTbIBAOTCA OTBETbl CTYAEHTA Ha BOIIPOCBHI IIO COOTBETCTBYHIIHNM
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BU/IaM 3aHATHUU IIPU TEKyILeM KOHTpoJIe:

— KOHTPOJIbHBIE ONPOCHI;

- 3a/laHud /11 NIPAKTUYeCKUX 3aHATUM.

[IpuHMMaeTca BO BHUMaHWe 3HAaHMA 00yJaroLUMHUCS:

- OCHOBHBIX I10JIOXKEHUW TE€OpPHUMU NOTPELIHOCTEN U YHCJIEHHbIX METO/0B pelleHUs
TUIOBbIX 33/1a4;

- 3¢ PEeKTHUBHBIX YHUCJIEHHbIX METO/0B pellleHUA NPaKTUYeCKUX 3aaY;

- OCHOBHBIX 3TalOB IPOBeeHUsA MaTeMaTHUYeCKOr0 MO/ieJIMPOBaHUS;

- CPaBHUTEJIbHBIX JOCTOMHCTB COBPEMEHHBIX aJrOPUTMOB pelleHUs] MPUKJIaJAHbIX
3ajay;

Ha/JIMyle YyMEeHUM:

- aHAJIN3UPOBATh NIOCTABJIEHHYIO 33/la4y Y BbIOMPATh NyTH ee pellleHus;

- pa3pabaThIBaTh aJITOPUTMBI JIJI peaju3al iy 10CTaBJIeHHbIX 3a7a4 Ha IBM;

- BbIOMpaTh Haubosiee 3G PEeKTUBHbBIN METOL;

- ONITUMHU3UPOBATh UCIOJIb3yeMble BEIYUCIUTENbHbIE AJITOPUTMBI;

- 000CHOBBIBATb UCN0JIb30BaHUE BbIOPAHHBIX METO/0B;

06J/1alaHHUe HaBbIKaMHU:

- IpaKTHUYeCKOM peasv3anUu U3ydeHHbIX MeToZ0B Ha [IK kak nmyTem Hanucanusa
COOGCTBEHHBIX IPOTPaMM, UX PeaJU3YI0ILUX, TAaK U UCII0JIb30BaHUs CPEJCTB COBPEMEHHBIX
MaTeMaTU4YeCKUX NaKeTOB.

Kputepuu oneHuBaHUsA ypoBHA CPOPMHUPOBAHHOCTU KOMIIETEHLIMM B Ipolecce
BbITNIOJIHEHUS IPAaKTUYECKUX PaboT:

41%-60%  npaBUJbHBIX OTBETOB COOTBETCTBYeT IIOPOrOBOMY  YPOBHIO
cpOPMHUPOBAHHOCTU KOMIIETEHLIM MY Ha JJAHHOM 3Tarne ee pOpMUPOBAHUS;

61%-80% mnpaBUJBHBIX OTBETOB COOTBETCTBYET NPOJBHHYTOMY YyPOBHIO
cOopMUPOBAHHOCTHY KOMIIETEHLIM M Ha JaHHOM 3Talle ee pOPMUPOBAHUS;

81%-100% mnpaBU/IBHBIX OTBETOB COOTBETCTBYeT 3TAaJIOHHOMY YPOBHIO
cpOpPMHUPOBAHHOCTHU KOMIIETEHI|UU Ha JJAHHOM 3Tarne ee pOpMHUPOBAHUS.

ChopMUPOBAHHOCTL YPOBHS KOMIETEHL MU He HMUKe IOpOroBOTO SIBJAETCH
OCHOBaHHeM JJfl [ONyCcKa oOydarouierocsi K INPOMeXyTOYHOW aTTecTald MO JaHHOHU
JUCLUIINHE.

®opMoi NPOMEXKYTOYHON aTTeCTALMHU 110 JAHHOW JUCLUIIJIIMHE ABJSeTCA 3a4eT C
OLIeHKOH, olleHUBaeMbli 1o npuHATOU B PI'EOY BO «PI'PTY» yeThipex6a1/1bHOM cUCTEME:
«HEey/ 0BJIeETBOPUTETbHOY», «Y/I0BJETBOPUTETBHO», «XOPOIIO» U KOTJIUYHO».

KpuTepuu olleHUBaHUA IPOMEXKYTOYHOM aTTeCTALMU PeJCTaBJIeHbl B Ta0JIULLE.

IIIkasa OLl€HHBAHHUA KpnTepnn OIl€HUBAHUA

«OTIMYHO» CTYJEeHT JAO/DKEH: MPOJEeMOHCTPUPOBATh TIJIybOKoe W
IpPOYHOE YCBOEHHWE 3HAaHUW MaTepuasa; UCYepIbIBAIOLIE,
NOC/IeZIOBAaTEeNIbHO, TPaMOTHO U JIOTUYECKH CTPOUHO
U3JIOKUTh TEOPeTUYeCKUU Marepyas; MPaBUJIbHO
bopMyIMpoOBaTh ONpe/iesIeHUs; YMETh CeslaTh BbIBOABI 110
W3JlaraeMoOMy MaTepuasy; 6e3ynpeyHO OTBETUTb He
TOJIbKO Ha BOINPOCHI OWJIeTa, HO M Ha JOTOJHHUTEIbHbIE
BOINPOCHI B paMKax paboyeill MporpaMMmbl AUCHHUIIHHBI;

BBIIIOJIHUTD BCe IpaKTUYeCcKue 3aJlaHuH,
npeAyCMOTpPEHHbIe IPOrpaMMOK

«XOpoLIo» CTYAEHT JAOJIKEH: IpPOJEeMOHCTPUPOBATh JOCTATOYHO
IIOJIHOE 3HaHHWe MaTepuasla; NpoJeMOHCTPUPOBAThL 3HAHUE
OCHOBHBIX TeOpeTUYeCKHUX NOHATHUM;  JOCTATOYHO

nocjnegoBaTreJibHO, TPAMOTHO KW JIOTUYE€CKH CTpOI‘/’IHO
HN3J1araTb MaTepuali, YMETHb CAeJaTb AO0CTATOYHO
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060CHOBaHHble BbIBOJbI 10 H3JlaraeMoOMy MaTepuasy;
OTBETUTb Ha BCe BOINPOCbl OWJIETA; BBINOJHUTbL BCE
paKTUYECKHU e 33/JaHNs, TPeyCMOTPEHHbIE MPOTPAMMOH.

«yAOBJICTBOPHUTE/IbHO»

CTyJeHT JOJIKEeH: NPOJIeMOHCTPUPOBATh 06liee 3HaHHe
M3y4aeMoro MaTepuasa; 3HATh OCHOBHYIO
pPEKOMEHJYEMYI0 TNPOrpaMMON  JUCHUIVIMHBI y4eGHYIO
JIUTepaTypy; YMeTb CTPOUTb OTBET B COOTBETCTBHUU CO
CTPYKTypOH M3J1araeMoro BOINpOCa; IOKa3aTb obliee
BJIaJleHHe NMOHATUHHBIM annapaToM JUCLUIJIMHBI, YMETb
YCTPaHUTb JONYlleHHble IOTPelIHOCTY B OTBeTe Ha
TEOpeTHYECKHE BOMPOCHI; BBINOJHUTH BCE MPAKTHUYECKUE
3a/jlaHusl, IpelyCMOTPEeHHbIe IPOrPaMMOH.

«HEeYA0BJIETBOPHUTETbHO»

CTaBUTCA B CJIydyae: HEBBINOJHEHUS MPAKTUYECKUX
3aHATHUN; He3HAaHUs 3HAYUTEJbHOM 4YacTH NPOHJEHHOIO
MaTepuasa; He BJaJleHHs MOHATUHWHBIM annapaToM
JUCLHUIJINHBL, CYILIECTBEHHBIX OUIMOOK MPH H3JI0XKEHHUH
y4ebHOro MaTepuasa; HEYMeHUs CTPOUTb OTBET B
COOTBETCTBUM CO CTPYKTYpOM H3/1araeMoro BOIPOCa;
HeyMeHHUs JieJlaThb BbIBOJbI 10 U3JlaraeMoMy MaTepuainy.
Kak nmpaBuJ/o, oljeHKa «HEeyJ0BJIETBOPUTENbHO» CTABUTCS
CTyJleHTaM, KOTOpble He MOTYT NPOJAOJKUTH 06ydyeHHe MO
obpa3oBaTesibHOM mporpamme 6e3 JIONOJHUTEJIbHbIX
3aHATUH no COOTBETCTBYIOIEH JWCLHUIIJIHE
(bopMupoBanus U pa3BUTHUSA KOMIETEHIUH,
3aKpelJieHHbIX 3a JaHHOM JucUUIUIMHOM). OneHka
«Hey/Jl0BJIETBOPUTEJIbLHO» BBICTABJISIETCS TaKXe, €eCIu
CTYJIEeHT MOCJIe HayaJsia 3a4eTa OTKa3aJICsl ero CZaBaTh WU
HapylIWJI paBuJa cayy 3a4eTa (CIUchIBaJ, N0/, CKa3bIBaJl,
06MaHOM NBbITAJICA MOJYYHUTb 00Jiee BBICOKYIO OLIEHKY U

T.J.).




4. TUnoBbIe KOHTPOJIbHbIC 3aJaHUA UJIN UHbIC MaTEepHaJIbl

4.1. [IpomexncymoyHass ammecmayus (3a4em)

Koapbl
A . Pe3zyavmambl oceoenus OIIOI
KOMIEeTeHI U "
CodepicaHue KomnemeHyuli/uHoUKamopos
/AHJUKaTOPOB

OIK-1 (OMK-1.1,

OIK-1.2), OTTK-6

(OTIK-6.2, OTIK-
6.3), OTIK-7
(OTK-7.2)

OIIK-1:

OIlK-1.1

OIIK-1.2

OIIK-6

OIIK-6.2

OIIK-6.3

OIIK-7

OIlK-7.2

CnocobeH IPUMEHATH eCTeCTBeHHOHAy4YHbIe 1’}
OOLeMHKeHepHble  3HAaHUA, MeTOJbl MaTeMaTHU4YeCKOro
aHa/u3a % MOJeJIMPOBAaHUS],  TeOpPeTHUYeCKOro U

3KCNEepUMEHTa/JIbHOTO MCCle[0BaHUSA B MpodecCuoHaTbHOU
JlesITeJIbHOCTH

JleMOHCTPUPYET eCcTeCTBEHHOHAy4YHble U 06ILeMHXKeHEePHbIE
3HAaHUS, 3HAHUSA MeTOJ0B MaTeMaTH4YeCKOro aHajau3a H
MO/ZIeJIUPOBAHUS, TEOPETUYECKOTO W 3KCIepUMEHTATbHOTO
Ucciel0BaH

[I[puMeHsieT ecTeCTBEHHOHay4yHble U O0OlleUHXeHEePHbIe
3HaHHUS, MEeTO/bl MaTeMaTU4YeCKOro aHa/M3a U
MO/ZIeJIMPOBaHUSA, TEOPeTHUYEeCKOTO0 U 3KCIIePUMEHTAJbHOIO
yccae0BaHus B podeccuoHalbHOU J1eSITeIbHOCTH
Cnocob6eH aHaAJIM3UPOBATh U pa3pabaThIBaTh
OpraHU3alMOHHO-TeXHUYECKHEe U 3KOHOMUYECKHe NMPOLeCcChl
C IOpUMEHeHHeM MeTOJOB CHUCTEMHOro aHajavd3a u
MaTeMaTUYeCKOro MO/IeJTMpOBaHUS

JleMOHCTpUpYeT 3HAaHHWS METOJ0B CUCTEMHOrO aHajJu3a M
MaTeMaTU4YeCKOro MO/ieJIMpOBaHUs

BeimosiHAeT aHaiu3 MW pa3paboTKy OpraHU3alUOHHO-
TEXHUYECKUX U 3KOHOMUYECKHUX MPOLLECCOB C MPUMEHEHUEM
METO/ZI0OB  CUCTEMHOr0 aHajJuM3a W  MaTeMaTH4YecKoro
MO/leJIMPOBaHUA

CnocobeH pa3pabaTbiBaTb aJrOPpUTMbl U MNPOrpaMMBbl,
IPUTO/HbIE /IJI1 IPAKTUYECKOTO NPUMEHEHUS

BeinosiHsier pa3paboTKy aJITOPUTMUYECKOTO U
IpOrpaMMHOI0 obeclieyeHUs1 [Jisl pelleHUus NPUKJIAJHbIX
3aJja4y

a) munosesie mecmosebslie 80nNpocswl:

MoaHbIll nepeyeHb MecmogsIX 60NPOCco8 npedcmaes. ieH 8 AUCMAHYUOHHOM Kypce

«BolyucaumeavHasi mamemamuka»

1. HpI/I6JH/I)KeHHbIM YHCJIOM d HA3bIBA€TCA YHUCJIO:

HEe3HAYHUTE/JIbHO OT/IMYaKIlneecsa OT TOYHOro A M 3aMeHAWIlNee nocjeaHee B

BbBIYHUC/ICHUAX

3HAQ4YUTEJIbHO OT/IM4awlueecd OT TOYHOIO A u 3aMeHdliee I110cjiegHee B

BBIYUC/IEHUAX

HE€3HAYUTEJIbHO OTJIM4Yarlieecd OT TOYHOIO A n He3aMeHdAllee I1ocdjeaHee B

BBIYUC/IEHUAX




2. [log olIMOKOM UJIU MOTPEIIHOCThIO Ad MPUOBJIHUKEHHOTO YMC/IA d 0ObIYHO MOHUMAETC:
Pa3HOCTb MeX/Jy COOTBETCTBYWIIMM TOYHBIM 4YHCJIOM A Y [JaHHBIM
NPUOIUKEHHBIM, T. €.
Aa =A-a

CyMMa MexJy COOTBETCTBYHOIIINM TOYHbIM YHCJIOM Awn AdaHHBIM l'IpI/I6.HI/I)KEHHbIM, T.

Aa =A+a
3. BepHo /11 4TO, eciu A - TOYHOe 3HAYeHHE HEKOTOPOMW BEJUYMHBI U d — U3BECTHOE
npubJMKeHUe K HEMy, TO NpeJesbHOM abCOJITHOW MOTPEelHOCTbI MPUOJIHKEHHOTO
3HAUE€HUs d HA3bIBAIOT HEKOTOPYIO aOCOIIOTHYI0 BeJIMYKUHY A(a), MIPo KOTOPY U3BECTHO,
4YTO
la — Al < A(a)
BepHo
4. BepHO JIX YTO, NIpe/ieJIbHOW OTHOCUTEIbHOU MOTPELIHOCTbI0 NPUOJIMXKEHHOT'0 3HaYeHUs

qHUCJa a Ha3blBalOT HEKOTOPYIO BEJINYUHY 8(61), PO KOTOPYH U3BECTHO, YTO

-A A
aTl < §(a) nnu I(Tal) < é6(a).

BepHo
5. BepHo Ji1 4TO, 3Hasl Mpeie/IbHYI0 OTHOCUTEbHYIO MOTPEIHOCTh & (a), HoJydarT
TrPaHMULbI AJ1 TOYHOTO YUCIA.

A=a(1+5)

BepHo
6. 3Haval MU MppamMu YKcia Ha3bIBaAIOT:

BCe BU@pHbI B ero 3anMcy, HAYUHaA C IepBoil HeHY/IeBOH cJieBa

BCe IMpHI B €ro 3aMnucy, Ha4MHas C IepBoil HEHYJIEBOM clipaBa

BCe uHCl)pr B €ro 3ali1McCH, Ha4rMHad C HOCJIG,U,HGFI HeHYHeBOﬁ cjieBa

6) munoevle meopemu4ecKue 60NPoChI:

OcHoBHble NOHAMUS 8blHUCAUMEAbHOU MamemamuKu. [lozpewiHocme.

Hcnosib30BaHWe MaTeMaTU4YeCKHUX MOJesied U YUCJIEHHBbIX MeTO0B MPU pelleHUuU
NPUKJIAHbIX 33/1a4

UcTo4yHUKY U KJIaccudUKaLys NOrpelHoCcTen

AGcosiloTHas U OTHOCUTE/IbHAS TOTPEIIHOCTH

3anuch NpUOJIMKEHHBIX YHUCEJT

Okpyr/sieHue yucesn

BerurcivTesibHas NOTPEMIHOCTD

[lorpemiHOCTH BbIYUCIEHUSA 3HAYEHUN QYHKIUU

[TorpemHocTb GyHKIIMH, 3aBUCALIEN OT OJHOU epeMeHHOMN



[TorpemtHoCTh GYHKIMH, 3aBUCSLLEN OT HECKOJIbKUX TepeEMEHHOHN

OnpenesieHue  JONYCTUMOM  MOTPEIIHOCTM  apryMEHTOB MO  JIOMyCTUMOM
HOTPEIIHOCTH QYHKLIUU

BeruucsieHus 6e3 TOUHOIO y4eTa NOrpellHOCTer

CTaTUCTUYECKUU U TEXHUYECKUU NTOAXOAbI K YYeTY IOTPELIHOCTEN NeUCTBUN

[lorpemHocTu peuenud 3aa4u Ha IBM

Pewenue ypasHeHuli c 00HOU nhepemeHHOl

[TocTaHOBKA 3a/1a4u

MeTozbl Hax0XKAeHUA KOpHEH HeJIMHEMHbIX YPaBHEHU N

Jlokanusauus KOpHen

MeTopa nocyienoBaTe/bHbIX NPUOJIXKEHU N

YcoBepl1eHCTBOBaHHbIM METO/, 0C/e0BaTENbHBIX NPUOIMKEHUN

MeTtop HeioToHa

PeweHue cucmem AuHellHbIX ypagHeHUl

[locTaHOBKa 3aa4yu

Tune! ucnosb3yeMbIX MaTpUL],

O6ycnoBaeHHocTb CJIAY

Metons! petienus CJIAY

MeTtop I'aycca

YTouHeHMe pelieHUs

MeToz rnaBHbBIX 3J1EMEHTOB

MeTopn npocToy uTepauuu

HHmepnoauposaHue gyHkyutl

[locTaHOBKa 3a/ja4¥ UHTEPIOJIMPOBAHUSA

KoHeuyHble pa3HOCTY pa3/IMYHbIX NOPAJLKOB

Tabsimnia pasHocTei

060611eHHas CTelleHb

WHTepnosupoBaHue s cly4asd paBHOOTCTOSALUX Y3JI0B

[lepBasi uHTepnoasiuuoHHas ¢popmysaa HeroToHa

Btopas untepnossronHas popmysia HeroToHa

Tabsimna HeHTpabHbIX pa3HOCTEN

HuTepnonsuuonHblie popMysbl [aycca

WHTepnonsuuoHHas popmysa CTUpvHra

WuTepnossanuonHasa ¢popmysa beccens

O61as XxapaKTepUCTUKA UHTEPIOJIALUOHHBIX GOPMYJI C HIOCTOSAHHBIM L1aroM

HuTepnosgnuonHasa ¢popmysa Jlarpamxka. Cxema IUTKeHa

Pa3sieneHHble pa3HOCTH

WHTepnonsuuoHHasa ¢opmysia HeloToHa fJ1s cayyass HEpaBHOOTCTOALMX 3HAaYeHUH
apryMeHTa

Ob6paTHOe UHTepNOJIUPOBAHUE [JJISl C/Iydasi pABHOOTCTOSUIMX Y3JI0B

O6paTHOE UHTEPIOJUPOBAHUE /ISl CIy4Yasi HEPAaBHOOTCTOSIUX Y3JI0B

IIpubausxcenHoe dugppepeHyuposaHue GyHKYuil

[IocTaHOBKa Bonpoca

[IpubamxeHHoe guddepeHnpoBaHue QYHKLWHE, 3aJJaHHbIX B PaBHOOTCTOSLUX
TOYKax

®opmynbl npubanKeHHOro JubdepeHIMPOBAHUS, OCHOBaHHble Ha MepBOM
MHTepnoJisiiMoHHOU ¢popmysie HbroToHa

@®opmynbl  npuUOIMKEHHOTO JAUuddepeHIMpOBaHUs, OCHOBaHHble HA (dopMyJie
CtupsinHra

®opMysbl  yucaeHHOTo AuddepeHIMpPOBaHUSA  [AJisd PABHOOTCTOSUIMX  TOYEK,

8



BbIpa)kKEHHbIE Yepe3 3HauyeHUs1 QYHKIMU B 3TUX TOYKAX
®opmysibl YMcaeHHOTo AU depeHIIMpOBaHUA [/ HEPAaBHOOTCTOSIIMX Y3J10B
[IpubausxcerHoe uHmezpuposaHue yHKyuli
Ob61re 3aMevyaHus
KBagpaTtypnbie popmynsl HetoToHa — KoTeca
®dopmysia Tpaneui U ee 0OCTaTOUYHbIN YieH
®opmysia CUMIICOHA ¥ ee OCTAaTOYHBIU YJIeH
®opmysnbl HeroToHa — KoTeca BbIcIIMX MOPSIKOB
O61was ¢opmMysia Tpanenui (mpaBuJio Tpamnenui)
O6uas popmysa CumincoHa (nmapabosmyeckasa popmy.ia)
[TonsTHe 0 KBaZpaTypHOH popmyJie YebbilieBa
KBagpaTypHas ¢popmy.a Maycca
IIpubauscerHoe pewieHue 06bIKHOBEHHbIX JUuPPHepeHyuUaMbHbIX YPABHEHUL
O6mue 3amevyanus. 3agada Ko
WHTerpupoBaHue fuddepeHnaibHbIX YPAaBHEHUHN C TOMOIIbIO PS/I0B
MeTopa nocienoBaTe/bHbIX NPUOIXKEHU N
MeToz Heonpeie/leHHbIX KO3 QUIHUEHTOB
MeTopg Jitsiepa
Moaudukanuu metozna Iilsiepa
MeToza Jitsiepa c nocjaeaywouied UTePalMOHHON 06paboTKOM
MeTton Pynre — KyTrTa.
YucsaeHnHoe peweHue dugpepeHyuanbHbIX YpasHeHUl ¢ YaCMHbIMU NPOU3BOOHbIMU U
UHMe2pa1bHbIX ypasHeHUll
YucneHHOe pellleHHe YpaBHEHUH C YaCTHBIMU IPOXU3BOAHBIMU
Knaccudukanusa audpdepeHmanbHbIX ypaBHEHU M € YaCTHBIMH POU3BOAHBIMU
HauyasibHble ¥ KpaeBble ycaoBUA. 3azada Komu. CMelraHHada 3aja4ya. KoppeKTHOCTb
NOCTAaHOBKHU CMelIaHHOU 3aja4u
KpaeBble 3a/1auu A/ ypaBHEHHH 3JIJIMITHYECKOT 0 TUTIA
MeTog ceToOK
MeTop ceTok A4 3aga4u Jupuxie
WTepalluOHHBIA METO/] pellleHUsI CUCTEMbl KOHEYHO-PA3HOCTHbIX YPaBHEHHUM
Penienuve kpaeBbIX 3a/1a4 AJ1s1 KPUBOJIMHENHBIX 06J1acTeN
Memood Moxume-Kapao
Hpesa metona MonTe-KapJio
CiydaliHble yncIa
Croco6bl molydyeHUsI Cy4alHbIX YUCET
BeluucsieHre KpaTHBIX MHTerpasioB MeTogoM MoHTe-KapJsio

8) munoegbsle 3a0avu:
OnpepesieHue aGCOTIOTHON U OTHOCUTE/IbHOM NOrPeIIHOCTH NPHGIMKEHHOr0 Y1 cIa
1) OnpenesvThb, KAKOE PABEHCTBO TOUHEE.
2) OKpyrJUTb COMHHUTeJIbHbIE LUPHI YHCIa, OCTABUB BEpHbIE 3HAKU: a) B y3KOM CMbICJIE; 6) B
IIMPOKOM cMbIcie. OnpesieIUTh aGCOIOTHYIO TOIPELIHOCTD pe3y/ibTaTa.
3) HaiiTu npezesbHble aGCONIOTHBIE U OTHOCUTE/IbHbIE MOIPEIIHOCTH YHCeJl, eC/IM OHU UMEIT
TOJIBKO BepHbIe HUPHI: a) B Y3KOM CMbIC/I€; 6) B IIMPOKOM CMbICIE.

Ne1
1) V44 = 6,63; 19/41 = 0,463

2) a) 22,553 (+0,016); 6) 2,8546; § = 0,3%
3) a) 0,2387; 6) 42,884



Ne2

1) V30 = 5,48;
2) ) 6,4257 (+0,0024);
3)  a)0,537;
Ne3
1) V10 = 3,16;

2)  a)2,3485(40,0042);
3)  a)2,3445;

Ne4
1) J10,5 = 3,24;
2)  a)0,5748(+0,0034);
3)  a)11,445;

Ne5
1) V4,8 = 2,19;
2) a) 5,435 (+£0,0028);
3) a) 8,345;

Ne6
1) V30 = 5,48;
2) a) 0,12356 (+0,00036);
3) a) 12,45;

Ne7
1) V22 = 4,69;
2) a) 2,4543 (4+0,0032);
3) a) 0,374;

Neg
1) V9,8 = 3,13;
2) a) 6,4257 (+0,0024);
3) a) 20,43;

Ne9
1) V83 =9,11;
2) a) 3,7834 (+0,0041);
3) a) 41,72;

Ne10
1) V52 = 7,21;
2) a) 13,537 (4+0,0026);
3) a) 5,634;

Ne11
1) V44 = 6,63;
2) a) 13,6253 (+0,0021);
3) a) 18,357;

Ne12
1) V27 = 5,19;

2) a) 1,784 (4+0,0063);

7/15 = 0,467
6) 17,2834; § = 0,3%
6) 3,751

15/7 = 2,14
6) 0,34484; § = 0,4%
6) 0,745

4/17 = 0,235
6) 34,834; 5 = 0,1%
6) 2,043

6/7 = 0,857
6) 10,8441; § = 0,5%
6) 0,288

12/11 = 1,091
6) 8,24163; § = 0,2%
6) 3,4453

2/21 = 0,095
6) 24,5643; 6 = 0,1%
6) 4,348

23/15 = 1,53
6) 23,574; & = 0,2%
6) 0,576

6/11 = 0,545
6) 21,68563; 8 = 0,3%
6) 0,678

17/19 = 0,895
6)7,521; § = 0,12%
6) 0,0748

21/29 = 0,723
6) 0,3567; & = 0,042%
6) 2,16

50/19 = 2,63
6) 0,85637; 6 = 0,21%
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3) a) 0,5746;
Ne13
1) V31 = 5,56;
2) a) 3,6878 (+0,0013);
3) a) 14,862;
Ne14
1) V13 = 3,60;
2) a) 27,1548 (+0,0016);
3) a) 0,3648;
Ne15
1) V18 = 4,24;
2) a) 0,86 (+0,0013);
3) a) 2,4516;

Ne16
1) V38 = 6,16;
2) a) 0,98351 (+0,00042);
3) a) 0,389;

Ne17
1) V14 = 3,74;

2) a) 5,6483 (4+0,0017);
3) a) 5,6432;

Ne18
1) V7 = 2,64;
2) a) 32,7486 (+0,0012);
3) a) 0,0384;

Ne19
1) V12 = 3,46;
2) a) 4,88445 (+0,00052);
3) a) 12,688;

Ne20
1) V35 = 5,91;
2) a) 38,4258 (+0,0014);
3) a) 0,543;

Ne21
1) V22 = 4,69;

2)  a)0,39642 (+0,00022);
3)  a)15,644;

Ne22
1) V17 = 4,12;
2) a) 0,66385 (+0,00042);
3) a) 0,3825;

Ne23
1) V11 = 3,32;

2) a) 0,75244 (£+0,00013);

6) 236,58

13/17 = 0,764
6) 15,873; & = 0,042%
6) 8,73

7/22 = 0,318
6) 0,3945; & = 0,16%
6) 21,7

17/11 = 1,545
6) 24,3618; § = 0,22%
6) 0,863

5/3 = 1,667
6) 3,7542; & = 0,32%
6) 62,74

49/13 = 3,77
6) 83,736; & = 0,085%
6) 0,00858

13/7 = 1,857
6) 2,8867; & = 0,43%
6) 63,745

17/11 = 1,545
6) 0,096835; & = 0,32%
6) 4,636

51/11 = 4,64
6) 0,66385; & = 0,34%
6) 6,743

18/7 = 2,57
6) 46,453; § = 0,15%
6) 6,125

19/9 = 2,11
6) 5,8425; & = 0,23%
6) 24,6

16/7 = 2,28
6) 24,3872; 6 = 0,34%
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3)  a)16,383; 6) 5,734

Ne24
1) V63 = 7,94; 20/13 = 1,54
2) a) 2,3684 (4+0,0017); 6) 45,7832; 6 = 0,18%
3) a) 0,573; 6) 3,6761

Ne25
1) V47 = 6,86; 12/7 =1,71
2) a) 0,38725 (40,00112); 6) 72,354; & = 0,24%
3) a) 18,275; 6) 0,00644

Ne26
1) V41 = 6,40; 6/7 = 0,857
2) a) 0,36127 (+0,00034); 6) 46,7843; & = 0,32%
3) a) 3,425; 6) 7,38

Ne27
1) V87 = 9,33; 23/9 = 2,56
2) a) 4,57633 (+0,00042); 6) 23,7564; & = 0,44%
3) a) 3,75; 6) 6,8343

Ne28
1) V42 = 6,48; 27/31 = 0,872
2) a) 15,8372 (+0,0026); 6) 0,088748; & = 0,56%
3) a) 3,643; 6) 72,385

HnmepnoaupoeaHue ghyHKyuii

Jnsa pynkuuu f(x), 3alaHHOM CBOMMU 3HAaYE€HUSIMU B TOYKaAX X, ..., X,, IOCTPOUTH
MHTEepNOJISILMOHHBIA MHOro4wieH Hbl0TOHA € MCMOJIb30BaHMEM pa3/ieJieHHbIX Pa3HOCTEH.
/11 BapHaHTOB C 4YeTHbBIMM HOMepaMH HCIO0Jb30BaTb (GOpMysy UHTEPIOJUPOBAHUSA
BIlepeJ, [I/1sl BADUAHTOB C HEYEeTHBIMU HOMepaMU - GopMysly UHTEPIIOJMPOBAHUS Ha3a/,

CpaBHUTb TpadUKHU aNMpOKCUMHUpPyeMOor GYHKUUMU f(X) U UHTEpHOJSLUOHHOIO
MHOTOYJIeHa BHYTPHU U 3a IpeJieJlaMU OTpe3Ka UHTepnoJiupoBaHus. [loctpouth rpaduk
HOTPEeIHOCTU UHTEPHOALHH.

KauecTBeHHO, € mnoMolbl0 TrpadUKOB, OLEHUTb BJIMSIHUE Ha MOrPELIHOCThb
KOJIMYeCTBa U paclo/Io’KeHUs] BHYTPEHHUX Y3/10B UHTEPHONSALUU Xq,. .., Xy 1.

0. flx)=Sin(z Sin(7 X)), Xmin=0, Xmax=1, 1n=5.

1. Pesonamncnas xapakTepucTuka KonebaTenpnoro kontypa: f{x) =1/ Sqrt(1 +x7%),
Xmin=‘3, X]'nﬂx:?’, n=4.
2. fix)=Sin(z Cos(7x)), Xmin=0, Xmax=1, n=5.

3. flx) =Sin(x) / Sqrt(1 + x°), Xmin=-7, Xmax=7, n=6.

4. fix)=exp(—bx) Sin[z(x + x7)], h=0.15, Xmin=0, Xmax=1, n=4.
5. fx) = (x*+ 8) exp[~ (x/2)’], Xmin=-4, Xmax=4, n=8.

6. flx) =exp(—bx) Cos[x(x + x*)], h=0.15, Xmin=0, Xmax=1, n=4.
7. flx) = Cos(7x7), Xmin=0, Xmax=1, n=4.

8. fix)=Cos27 x*), Xmin=0, Xmax=1, n=5.

9. fix)=Sin[27 Sin*(7 x/2)], Xmin=0, Xmax=1, n=6.
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