MHWHHCTEPCTBO HAYKH U BBICIIETO OBPA30BAHUS POCCUMCKOU OEJIEPALIUU
DenepanpHOE rocyapcTBEHHOE OI0/KETHOE 00pa30BaTeNbHOE YUPEKIEHHE
BBICIIETO 00pa30BaHUsI
«KYBAHCKHI I'OCY JJAPCTBEHHBIA YHUBEPCUTET»
dakyspTeT MaTEMAaTUKK M KOMITBIOTEPHBIX HAYK

YTBEPXJAIO:

PABOYAS ITPOI'PAMMA JUCHOUIIJIMHBI (MOLY JIS)

b51.0.13 YUCJIEHHBIE METOAbI

Hamnpasnenue 01.03.01 Maremarnxa
NOJTOTOBKY/CIIELIUATEHOCTE

Hampasnennocts (mpothuis) / MaremaTtryeckoe MOJITTMPOBAHHE;

CTienuaTA3aIus [IpenonaBanye MaTeMaTHKU 1
MHPOPMATHKH

®opma obyyeHus Ounas

KBamuduxarms bakanasp

Kpacnonmap 2023



Pa6ouyas mporpamma sucuumiuas! B1.0.13 YucneHHbIe METOIB COCTABICHA B
COOTBETCTBHUH C (pefiepaabHbIM roCy AapCTBEHHBIM 00pa30BaTeNbHbIM CTAHIAPTOM
BeIciuero oopazosanus (PI'OC BO) mo wanpasnenuio noarorosku 01.03.01
Martematuka

Iporpammy cocraBui(u):

C.B. I'alinenxko, 3aBeyromuii Kaeapoil BEIYUCIUTEIBHON MATEMATHKU 1

uH(OPMAaTHKH, KaH/. (pU3.-MaT. H., IO, 7
TOANHACH

Pa6ouas nporpamma gucrumiuasl 51.0.13 YucieHHbIe METOIBI YTBEPIKIEHA HA
3acelaHuM KadeApbl BHIYUCIUTENHHON MAaTEMAaTHKU U HH(POPMATHKY

npotoxon Ne 14 «18» ampesst 2023 r.

3aBeyromuii kadepoil BEIYUCIUTENBHON MaTEMaTHKH ¥ HHPOPMATUKH

Iatinenxo C.B. .

(hamMuIMs, MHULKAIBI OIMCH

VTBepxkeHa Ha 3aceJaHUU YUeOHO-MEeTOANIECKOH KOMHCCHHU (PaKyIbTeTa
MareMaTHK{ ¥ KOMIIBIOTEPHBIX HAYK

npotoxkos Ne 3 «20» _ampenst 2023 r. i
ITpencenarens YMK ¢axyisrera [Imansko C.IT. 4 ¢

(l)aMHJlHﬂ, WHULHAJIBI TIOATIUCH
PeuenzenTsr:

VYprenos M.X., 11.-p. du3.-Mart.H., mpodeccop, 3aBeAyOIHii Kade poi IpUKIaIHOM
MateMaTHKH KyGaHCKOro rocy1apCTBeHHOTO YHHBEPCUTETA

Jlyuenko E.B., 1.-p. 3.H., KaHJ. TeX.H., Ipodeccop Kadeapbl KOMITBIOTEPHBIX
TexHoJIorui u cucreM KybaHckoro rocyiapcTBeHHOTO ArpapHOro YHUBEPCUTETA



1 Henu v 3axa4u U3yYeHUs TUCHUILTHHBI (MOLYJIs1)
1.1 Heab ocBOeHHUS] TUCHUIIMHBI: CHOPMHUPOBATH Y CTYJICHTOB IMPEICTABICHUS O
YHUCJICHHBIX METOJaX PCIICHNA OCHOBHBIX MAaTEMAaTHUYCCKUX 3a1a4 Ha OBM.

1.2 3agaym AUCHUMIUVIMHBI: TIOKa3aThb NPUEMbl U METOJAbl IOCTPOEHUS JUCKPETHBIX
MoJieJiell OCHOBHBIX 33/Jau aHaidu3a U AudQepeHIuanbHbIX ypaBHEHUH, MPUBUTH HaBBIKU
KOHTpOJIA IOTPEHIHOCTEM M OLEHKH CKOPOCTH CXOJAMMOCTH HWTEPAllMOHHBIX METOJIOB.
BocnurarenpHas 3agada Kypca COCTOMT B JEMOHCTPALIMM BO3MOXHOCTEM JIOBEIEHHBIX J10
YUCJIEHHOIO Pe3yJibTaTa MaTeMaTUYECKUX MOJICIIEN PEAJIbHBIX SBICHUM.

1.3 MecTo AuCUMIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

HucuunnuHa «YucneHHblE METOAbD» OTHOCUTCS K o0s3arenbHoM wactu brnoka 1
"ucuumuabel (MOAyM)" y4eOHOTO IJIaHa 0 HAIpaBJICHHIO TOATOTOBKH «MatemaTtuka». Buna
MIPOMEKYTOUHOM aTTeCTAaIMH: 9K3aMeH B 6—M U B 7—M CeMecTpax.

JlJis TOJHOLEHHOTO TOHMMaHus Kypca «YucIeHHble METOAbD» HEOOXOAMMBI 3HAHUA,
YMEHHMsI W HaBBIKM, 3aJlO)KEHHbIE B KypcaX MaTeMaTH4ecKOro aHaiu3a, aiureopsl,
(GyHKIIMOHAIBHOTO  aHajdW3a, KOMIUIEKCHOTO  aHajiu3a, AaHAJIUTUYECKOW  TeOMETpuH,
mubdepeHIIMaNbHbIX ypaBHEHUH U YpaBHEHMH B YaCTHBIX MPOU3BOJHBIX, JAUCKPETHOM
MaTeMaTUKd M MareMaTudeckoi Joruku. CTYAEHTHl [OJDKHBI OBITh TOTOBBI HCIOJIB30BaTh
MOJIyYeHHBIE B ATOW OOJIACTM 3HAHUSA, KaK MPU H3YYCHHUU CMEXHBIX IHUCUUIUIMH, TaK U B
npohecCuOHaNBHOM NeSTeNbHOCTH.

1.4 Ilepevyenb MIaHMPYyeMbIX Pe3yJbTATOB O0y4YeHHUS] 1O JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

N3ydyenne panHOW y4yeOHOM [AMCUMIUIMHBI HAmpaBiIeHO Ha (QOPMHUPOBAHUE Y
obyuaromuxcs cienyromux komrnerenuuid: OIIK-5; T1IK-1; TTK-4.

KOZ[ 1 HAMMCHOBAHUEC I/IH,ZlI/IKaTOpa* JOCTHUIKCHUA PeSyJ'IbTaTLI 06y‘ICHI/I$[ 0 AUCIUILIINHE
KOMIICTCHIIMHU

OIIK-5 CriocobeH pa3pabarbiBaTh aJrOPUTMbl MU KOMIIBIOTEPHBIE MPOTrPAMMBI, MPHUTOJIHBIE
JUISI TPAKTUYECKOTO MPUMEHEHHUS

NOIIK-5.1. AnroputMu3upyeT 3agaud | 3HaeT MECTO UYHUCIEHHBIX METOJOB B CTPYKTYpe
Ha OCHOBE CYIIECTBYIOIIMX METOJOB M | BBIYMCIUTEIBHOIO OKCIEPUMEHTa, HCTOYHUKU
CTaHJAPTHBIX pEIIEeHUH MpH pa3palboTKe | MOrpelmHoCTe, NpuUeMbl MHUHMMH3ALUU U
KOMIIBIOTEPHBIX TPOTPAMM OLICHMBAHMSI MOTPEIIHOCTEN, MOCTAHOBKH 3a/ady
BBIYHCIIUTEIbHON MaTEMaTHKH.

YMeer pa3pabaTeiBaTh UUCIEHHBIE METOIbl HU
AITOPUTMBI

Baapneer HaBBIKAMH MIPOTrpaMMHUPOBAHUS
MaTE€MaTU4YECKUX BBIYMCIICHUN

NOIIK-5.2. CrnocobeH komupoBaTh Ha | 3HAET WJeU MOCTPOSHHS U 00JaCTH NMPUMEHECHHUS
A3bIKaX MPOrPaMMHUPOBAHUS U CO3[aBaTh | U3y4aeMbIX YHUCICHHBIX METO/I0B MPUOIHNKEHHOTO

pOrpaMMHBIC IpOAYKTBI 1 | perieHus MaTEMaTUYECKUX 3a1ad.
MIPOTrpaMMHBIE KOMIUIEKChI

Ymeer peann3oBBIBaTH AITOPUTMBI YUCIEHHBIX
METOJIOB Ha S3BIKE IIPOrPAMMHUPOBAHUS BBICOKOTO
YPOBHSL.

Baaneer HaBbIKaMH TECTUPOBAHUS aJTOPUTMOB U
IporpaMM TMOMCKa MPUOIMKEHHBIX PpEIIeHH
MaTeMaTHYECKUX 3a7a4




Kon n HanmenoBanue I/IHI[I/IKaTOpa* JOCTHXKCHUSA
KOMIICTCHIINHN

PesynbraTel 00y4eHus IO TUCIUIIINHE

IIK-1 CnocobeH pemaTh akTyalbHbIE W BaKHBIC 3a7aud (pyHIaMEHTaIbHON M MPHUKIIATHOM

MaTEMAaTUKN

HIIK-1.1. 3HaeT OCHOBHEIE ITOHATHS,
UJCH U METOJIbI (PYHTaAMEHTATBHBIX
MaTEMaTHYCCKUX TUCIUTLINH IS
penieHus: 6a30BbIX 3a/1a4

3HaeT OCHOBHBIC YHCJICHHBIE METOABl W
QITOPUTMBI PEIICHHUs] MAaTEeMAaTUYECKUX 3a/1ad U3
pa3zesioB: TEOpHs AamNMpPOKCHMAIUH, YUCICHHOE
UHTETPUPOBAHHE, JTUHEWHAs anredpa,
00bIKHOBEHHBIE TU(D(EepeHIIaIbHbIE YpaBHEHHUS,

YpaBHEHHsSI MaTEeMaTU4YEeCKOH (HU3UKH, HMEEeT
IIPEACTAaBJIICHUE O CYLIECTBYIOIIUX IaKeTax
IIPUKJIAHBIX IPOrPaMM.

Ymeer HaXOJUThb, AHAJIN3UPOBATD,

pCaIM30BbIBATh NPOIPAMMHO W HUCIIOJB30BaTh Ha
IMPAKTUKC MAaTCMATHYCCKUC aJITOPUTMBbI

Baageer MeToaMu M TEXHOJIOTHSIMH pa3pabOTKU
YHUCJICHHBIX METOJIOB JUI 3a/Jad M3 YKa3aHHbBIX
pas3zenos.

HNIIK-2.2 YmMeeT nepenaBatb pe3ylibTaThl

3HaeT MaTeMaTHYECKHUE AJIIOPUTMBI YHUCJICHHOI'O

IPOBEIEHHBIX TEOPETUYECKUX U | pelieHMs THUIHWYHBIX 3a/ad ajureOpbl, aHaIu3a,
OPUKIAJHBIX HccleloBaHUH B Bujae | AuddepeHIualbHbIX YpaBHEHUH, HMHTErpaibHbIX
KOHKPETHBIX IPEIMETHBIX | YpaBHEHUH
PEKOMEHJALUI B TEPMUHAX NPEIAMETHON | YMeeT  pa3paOaTbiBaTh M PEalM30BHIBATH
obnactu OPOrpaMMHO  alTOPUTMBl  MaTeMaTHYECKHUX
MOJI€JIeH U UX TUCKPETHBIX aHAJIOIOB
Banageer  KOMMYHUKAallMOHHBIMH  HaBBIKaMU
nepeiayl HayuyHol HHpopMaluu
NIIK-2.3 Hwmeer HaBbIKM pelleHHs | 3HAeT  OCHOBHBIE  YMCJICHHBIE  METOABl U
MaTeMaTHUYECKUX 3a/1a4, | aJITOPUTMBI PEeIIEHUs] MaTeMaTUYECKUX 3a7a4
COOTBETCTBYIOIIUX KBAIM(QUKAIMY, | YMeeT CTPOMTh MaTeMaTHYeCKHe MOJCIH U HUX
BO3HUKAIOIINX pu IIPOBEJCHUH | TUCKPETHBIE aHAJIIOTH, UCII0JIb30BATh HA MPAKTHKE

HAYYHBIX W INPUKIIaAHBIX HCCIIeI0BaHUM

MAaTCMAaTUYCCKUEC aJITOPHUTMBI

BJ'Ia)IeeT HaBBIKaAMH YUCJIICHHOTI' O pGHIeHI/ISI
JIUCKPETHBIX aHaJIOrOB MaTeMaTUYECKUX
MOJICIIEN.

IIK-4 Cnocoben pa3pabaTbiBaTh MNPOTPAMMHOE OOECTIeUeHUE ISl PEIleHUs MPUKIATHBIX
3a1a4 B chepe mpodecCuoHAIBHON NeATETbHOCTH

NIIK-4.1. HNwmeer HaBbIKM | 3HAET  YHMCIIEHHBIE  METOAbl  TOCTPOEHUs
UCIIOJIb30BAaHUSI COBPEMEHHBIX SI3bIKOB | MPUOJMKEHHBIX pELIeHUH 3a7ad W3 OCHOBHBIX
OpOTPpaMMHUPOBAaHUS Uil pa3pabOTKU | pa3JesioB COBPEMEHHON MaTeMaTHKH
MPOrpPaMMHOT0 OOecreueHust YMeer CTpOUTH alrOPUTMBI UACIEHHOTO PEILICHUS
JIMCKPETHBIX aHaJIOrOB THUTTHYHBIX
MaTEeMaTU4YECKUX 3a1a4
Baapneer TEXHOJIOTHSIMU MIPOrpaMMHOMN
peann3aluyi MAaTEMATUYECKUX AIITOPUTMOB
WIIK-4.2. Pa3pabaTpiBacT 4HCICHHBIC | 3HAET OCHOBHBIE JTallbl  BBIYUCIUTEIHLHOTO
METOABl U aIrOPUTMBI JUIA PEAJM3alUU | DKCIIEPUMEHTa, pPOJIb M MECTO YMCIICHHBIX

BBIYMCIIUTEIBHBIX 9KCIEPUMEHTOB,
OCHOBAaHHBIX Ha MaTeMaTUYECKUX
MOJICNIAX  SIBJIGHHM ©  TPOIECCOB B
00macTIx €CTECTBEHHBIX 51

TYMaHUTapHBIX HayK

MCTOJOB B MATCMATHUYCCKOM MOJCINPOBAHNN

YMeeT CTpPOUTH JUCKPETHBIE aHAJIOTM TUIHUYHBIX
MaTeMaTUYECKUX 3az1ay, pa3pabaTbIBaTh
ITOPUTMBI X IPOTPAMMHON pean3aluu

Baaneer nHpopmarmen 0 BO3MO>KHOU




Kon n HanMeHoBaHUE HHIUKATOPA™ TOCTHKESHUS PesynbTarel 00ydeHus IO JUCIIMILTHHE
KOMIICTCHIIMHN

BBIYMCIIUTEIbHON HEYyCTOWYMBOCTHU

MaTEMaTUYECKHU KOPPEKTHO MOCTaBJIEHHBIX 33]1a4
NIIK-4.3. 3Haer cTaHgapTHBIC pEUICHUs, | 3HAeT METOIUKY pa3pabOTKH BBIUYUCIUTEIHHBIX
OMONMMOTEKH TPOTPaMMHBIX MOJYJIEH, | aNrOpUTMOB Ha 0a3e SI3bIKOB BHICOKOTO YPOBHS
11a0JI0HBI, KJIaCChI O00BEKTOB, | YMeeT MPOrpaMMHO peann30BbIBaTh
UCIIOJIb3YEMBIE pu pa3pabOTKe | BBIYMCIMTENIBHBIC AITOPUTMBI Ha 0a3e S3bIKOB
MPUKJIIATHOTO IIPOrPAMMHOTO | BBICOKOTO YPOBHS
oOecrnieueHus Baageer TexHOJNIOTMEW NPUMEHEHHUS IIAKETOB

MIPUKJIAJHBIX TPOrpaMM MOJIEIIMPOBAHUS
NIIK-4.4 OpueHtupyercs B | 3HaeT  CTPYKTYpHbIe = OCOOCHHOCTH  s3bIKa
COBPEMEHHBIX IroOpuTMax | MpPOrpaMMHUPOBAHMUS npu peanuzanuu
KOMIIBIOTEPHOM MaTeMaTUKHM M HUMEET | MaTeMaTUYECKUX KOHCTPYKIUN.
MPaKTUYECKUM OTIBIT pa3spaboTKH | YMeeT BbIOMpaTh palMOHAIBHBIE M Hauboliee
IIPOrPaMMHBIX ~ MOJYyJE€Hd Ha OCHOBE | TOYHBIC YHCIACHHBICE METOJIbI I  CO3JaHHUs
MaTeMaTUYECKUX MOJeen JITOPUTMOB PEIICHHUS HAYYHBIX U MPAKTUYECKUX

3a/1a4

Baapeer TexHonoruei pazpadoTKU MPOrpaMMHBIX

MOJYJIEN Ha OCHOBE MAaTEMAaTHYECKUX MOJENei
NIIK-4.5 Crniocoben BHEJPATH | 3HaeT O MaTeMAaTUYECKOM M BBIYUCIUTEILHOU
pe3ynbTaThl MaTEMaTUYECKUX | KOPPEKTHOCTH OCHOBHBIX METOAOB PELICHUS
UCCJIEJOBaHUM u pa3paboToOK | 3a/1a4 BBIYMCINUTEIbHON MAaTEMaTUKHU
MPUKJIIATHOTO IIPOrPaMMHOIO | YMeeT MPEJICTaBIATh pe3yabTaThl
oOecrieueHHss B COOTBETCTBHUM  C | MaTeMaTHYECKHX UCCIIEIOBaHUM B
YCTaHOBJICHHBIMU TPEOOBAHUSIMH npoecCHOHANBEHOM ayIuTOpUU

Baaneer HaBbikamMu O(OpPMIICHHS OTYETOB O

MIPOBEICHHBIX BBIYMCINUTEIbHBIX SKCIIEPUMEHTAX

Pe3y.]'IBTaTI)I 06yquH51 M0 AUCHUINIMHE AJOCTUTAIOTCA B PaMKax OCYIICCTBJIICHUSA BCEX

BUJOB KOHTaKTHOH UM CaMOCTOATENbHOM paboThl O0Oy4yaromMXcsi B COOTBETCTBUHU
YTBEPKACHHBIM YYEOHBIM IJIAHOM.
WuaukaTtopel  JOCTMXKEHHS KOMIETEHLMI  cuMTaloTcs  CPOPMHUPOBAHHBIMU

JOCTMIKCHUHU COOTBECTCTBYIOIIUX MM PE3YJIbTATOB O6y‘~IeHI/I$I.

2. CTpyKTYpa M coiep:KaHue M CHHIJIMHbI

2.1 PacnipenesieHue TPY10éMKOCTH

AUCHHUIIJIMHBI IO BUJIaM paﬁoT

npu

nux

OOmass TpymoéMKOCTh JUCIUIUTMHBI cocTaBisieT 6 3a4. ex. (216 dacos),
pacripesiesieHie 1o BUaM padoT MpeCTaBIeHO B Ta0IuIe

(ons cmyoenmog OPO)

Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (dacer)
6 |7

KonTakTHas padora, B TOM 4ncJje:
AyauTopHBIe 3aHATHS (BCEro): 88 48 | 40
3aHATHSA JIEKIUOHHOIO TUIA 30 16 14
JlaboparopHbIe 3aHATHS 58 32 26
3aHATUS CEMUHAPCKOTO TUMA (CeMHUHAPBI,
MPAKTUYECKHE 3aHSITHSI) i ) )
Nuasi koHTaKkTHasi pabdora: 6,5 22 | 43
Kontpons camocrosarensHoit padotsl (KCP) 6 2 4
ITpomexxyrounas arrecranus (MKP) 0,5 0,2 | 0,3




CamocrosiTeJibHasi paboTa, B TOM YHCJIe: 49,8 21,8 | 28
ITpopaboTka yueOHOro (TEOpEeTHUECKOro) MaTepuaa 268 | 10,8 | 16
BeimonHenne nHAMBUTyanbHBIX 33JaHUi (COCTAaBICHUE
QITOPUTMA, HalTUCaHUE, OTJIAJIKa IPOrPaMMBI, TO100P 16 8 8
TECTOBBIX IIPIMEPOB)
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 7 3 4
KonTpoJn:
[TonroroBka K SK3aMEHY 35,7 35,7
OO0masi Tpy10€eMKOCTh qac. 180 72 | 108
B TOM YHCIe KOHTAKTHA | g/ 2 | 509 | 143
pabora
3a4. e 5 2 3

2.2 Coaeprxkanue QU CHUNINHbBI

Pacripenenenne BuI0B yaeOHOM paOOThI M UX TPYJOSMKOCTH IO pa3fiesiaM JUCIHILTAHBL.
Pa3nensbl (TeMbl) TUCIUIUIMHEI, U3y4aeMble B 6 ceMecTpe (ounas ¢opma)

KonmaecTBo gyacoB

AynuropHas Breayur
Ne HaumenoBanue pazaenos (Tem) Beero paGora OpHas
pabota
JI | 113 JIP | CPC
1 2 4 5 7
1 CXCMa BBIYUCIUTECIIBHOTO SKCIICPUMCHTA. 4 O 2
" |Knmaccuduxkanmst morpenrHocTeit. i
5 WHTeprionsys v HawTydIiee MpuoIMKeHIE, 18 9 i 12 4
MHOTrouJIeHbl YeObleBa.
MeTOI[BI Pel].[eHPIH HEJIMHEWHBIX ypaBHeHI/Iﬁ U CHCTEM 16 _ 6 6
YPaBHEHU.
4.  |YucrneHHOE UHTErPUPOBAHUE. 16,4 | 4 i 6 6,4
5.  |UucneHHBIC METO/IBI TMHEHHON anreOphl. 154 | 4 i 8 3,4
UTOI O no pazoenam oucyuniurvl 69,8 | 16 - 32 21,8
KonTpons camocrositensHoi pabotsl (KCP) 2
ITpomesxxyrounas arrecranus (MKP) 0,2
IToaroroBka K TEKyleMy KOHTPOJIIO
OO61mas TpyA0eMKOCTh MO JUCIUILINHE 72

Pa3nensl (TeMbl) TUCIUTUIMHEI, H3ydaeMble B / CeMeCTpe (ouHas ¢opma)

KonmuecTBo yacoB
Bueayaut
A
Ne HammenoBanwne paznenos (Tem) B yfﬁ;ﬁgﬁaﬂ OopHas
cero P pabota
JI | 113 JIP CPC
1 2 3 4 5 6 7
1 YucieHHbIe METOBI PEIICHHUS OU6LIKHOBGHHBIX o8 i 10 12
JuQQepeHInaIBHBIX YPaBHEHHUH.
YucneHHsie METO/IBI PElLIeH s OCHOBHBIX ypaBHEHHI 30 | 6 ) 12 12
MaTeMaTHYeCKON (YH3HKH.
3|YucneHHbIe METOIBI PEIIICHUS] HHTETPATBHBIX YPAaBHEHU 10 | 2 - 4 4
UTOI O no pazoenam oucyuniurvl 68 | 14 - 26 28
KonTponb camocrositenbHoi pabotsl (KCP) 4
ITpomexxyrounas arrecramnus (MKP) 0,3




[TonroroBka K TeKylemy KOHTPOJIIO

35,7

OO6m1ast TpyA0€MKOCTh 1O TUCHUILIAHE

108

[Tpumeuanue: JI — nekmuu, [13 — npaktudeckue 3aHsATus / cemuHapbl, JIP — maboparopHbie
sansitusi, CPC — camoctosiTenbHast paboTa CTyIeHTa

2.3 Conep:xanue pa3iesioB (TeM) TUCIUNIUHBI
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

HaumenoBanue dopma TEKyIIEero
No Coneprxanue pasjena
paznena KOHTPOJIA
1 2 3 4
1. Cxema UuciieHHbIE METO/IBI KaK cOocTaBirAronas yacrs  |JIP
BBIYMCIIUTENIBHOIO  [BBIYMCIIUTEIBHOIO SKcniepuMenTa. Mcrounnku | OTyer no
AKCIIEPUMEHTA. BO3HUKHOBEHUS U Kiaccu(PHUKaIus nabopaTopHOI
Knaccudukanus norpemHocrei. [lorpemnoctu paboTe: CTyAeHThI
MOrPEMTHOCTEMN. apu(MeTUUECKUX ONeparuii. 00s13aHbI
IIPOBECTH aHAIIU3
MOTPEIIHOCTEN B
peann30BaHHOM
AITOpPUTME.
2. HuTepnonsiys u [TonsTre 06 anmpokcumanuu ¢pyHkuii. 3agava (JIP
HauIy4liee uHTEepnosiuuy. MHTeprnonsunoHHbIN Otuer no
npUOIIHKEHUE; MHOTro4JieH B popme Jlarpanxa u ero nabopaTtopHoi
MHOTOYJICHBI OCTaTOYHBIN ujieH. Paznenennpie pa3HOCTH U UX [paboTe:
YeOnImena. cBoicTBa. IHTEpNONALIMOHHBIA MHOTOWIEH B 110 KAXIOMY
¢dopme Hprorona. OctaTo4yHbIN 4ieH METOAY CTYIEHTHI
uHTepnossiuuu B popme HeroToHa. pa3pabaThIBalOT
HHTepronsiinoHHbIe MHOTOUYJIEHBI Ha JITOPUTM
PaBHOMEpPHBIX CETKaX. MHOTrO4JIEHBI peleHus
YeoObieBa. MUHUMU3AIUS TTOTPEITHOCTH OIPEJICIIEHHOTO
uHTepnoysiui. CXoIuMoCThb KJ1acca 3az1ad4,
MHTEPIIOJISILIMOHHOTO Tpoliecca. Pa3fieneHHple  [peaau3yroT 3TOT
Pa3HOCTH C KpaTHBIMU y3JIaMHU. aITOPUTM Ha
WuTeprionupoBaHue 1Mo 3Ha4€HUSAM (QYHKIIUU U (3bIKE BHICOKOTO
€€ NMPOU3BOJIHBIX B y3s1ax. [IoHATHE O CrutaiiHax. |ypOBHS,
[TocTpoeHne KyOU4ECKOro HHTEPIOISLIUOHHOTO [TECTUPYIOT €T0
CIUTaliHa METOJJOM MOMEHTOB. MeTOo/1 MPOTrOHKHU [paboTy U
peleHus anredpanyeckoil CUCTEMBI € IPEICTaBIISIFOT
TPEXAUArOHAIBHOW MaTpULIEH. DIEMEHT OTYET
HAWTyYIlIero NpuoImKeHUs B THHEHHOM IIPENOAABATEIIO.
HOPMHUPOBAHHOM MpOCTpaHCTBe. Teopema
CylecTBOBaHMs. EQUHCTBEHHOCTH B CTPOTO
HOPMHMPOBAHHOM IIpOCTpaHCcTBe. JInHelHas
anmnpOKCUMAalUs B THIIbOEPTOBOM
MPOCTPAaHCTBE. ANIIPOKCUMAIUSI MHOTOUJICHOM
B CpeaiHeM KBajpaTuuHoM. [Ipubnmxenue
GbyHKIMY, 3a1aHHOM Tabnuiel CBOMX 3HAaYEHUH,
10 METO/1y HAMMEHBIINX KBaJpPaTOB.
Haunyuiee paBHOMEpHOE NPUOIHKEHHE
MHOT'OYJIEHOM.
3. Metoapl pemieHuss  |3azada OThICKaHHsI KOPHEN HETMHENMHOTO JIP
HEJIMHENHBIX ypaBHeHHsL. CIIocOObI OT/IEIeHUs] KOPHEH. Otuer 1o




YPaBHEHUUN U CUCTEM

Meron nenenus otTpeska nomnojaam. Meton

nabopaTopHOI

YPaBHEHUM. IIPOCTOM UTEPALIMU: YCIOBUSA U CKOPOCTh paborte:
cxogumoctu. Meron Herotona penienust 10 KaKJIOMY
HEJIMHEWHOT0 YpaBHEHMSI: T€OMETPUUECKas] METOJy CTYJIEHTBI
MHTEpIpeTalys, YCIOBUSI CXOIUMOCTH U OLIEHKA [pa3pabaThIBatOT
norpemHocTd. Moaudukanuu merona JITOPUTM
Herotona. HTEpHOIALMOHHBIE METOIBI pelieHus
pELICHUS HEIIMHENHBIX YPAaBHEHUI: METO/ OIIPEACIIEHHOIO
napabos1 u o0paTHast UHTEPIOIALIMSL. KJ1acca 3azad4,
HTepaninoHHbIE METO/IbI PELLIEHUSI CUCTEM peanu3yroT 3TOT
HEJIMHEHHBIX YPaBHEHUU. aJITOpUTM Ha
SI3BIKE BBICOKOTO
YPOBHH,
TECTUPYIOT €T0
paboTy u
IIPEACTABIISIIOT
OTYeT
IIPEN01aBaATEII0
Hucnennoe ITocTaHOBKa 3a1a4M YUCIIEHHOIO JIP
UHTErpupoBaHue.  |uHTerpupoBanus. Llenu, onpenenstoniyue Bpioop | OTuer no
KBaJPaTypPHBIX y3JI0B U KOAPHUIIMEHTOB. 1abopaTopHOii
WHuTepronsiiMoHHble KBaIpaTyphbl U UX CTENEHb [padoTe:

TOYHOCTH.
KBanparypusie popmyinbsl HetoTona-Koteca.
CocraBubie (hopmynbl Tpanenuii, CumMrcona u
«TPEX BOCBMBIX», UX MOTPEIIHOCTH. [ JTaBHBII
YJIEH NOTPELIHOCTH, paBuio PyHre
MPAKTUYECKON OLIEHKH MOTPEITHOCTH U
YBEJIUYEHUS] TOUHOCTHU KBAJIpaTyphl.
KBanparypuble popMyiibl HauBbICIIEN
anredpandeckoi CTeneH! TOYHOCTH, UX
CYIIECTBOBAHMUE MPU 3HAKOTIOCTOSIHHOM BECOBOI1

M0 KaXJIOMY
METOJTy CTYICHTBI
pa3pabaThIBalOT
ITOPUTM
peleHus
OTIpeIeIEHHOTO
KJlacca 3aj1ad,
peaIn3yIoT 3TOT
AITOPUTM Ha
SI3BIKE BBICOKOTO

(GYHKINH; CBSI3b C OPTOTOHATBHBIMH CUCTEMaMH [YPOBHSI,
MHOTOWJICHOB, TPUMEPHI KBAAPATYP ISl HACTO |TECTUPYIOT €ro
BCTPEUAIOLTUXCS BECOBBIX (DYHKITUH. paboTy u
CxoaumocTh KBaJIpaTypHOTO IpoLecca. IIPEACTABIISIIOT
MeTo/1bl BBIYMCIEHNS KPATHBIX MHTETPAJIOB. OTYET
ITonsitue o merone Monte-Kapio. IIPENOJABATEIIO
Hucnennsie MeTOIbI | TOYHBIE METOABI PELICHUS CUCTEM JIMHENHBIX  |JIP
JTUHEWHOU anreOpsl. |anreOpandeckux ypaBHEHUN. CXeMBbI Ortuer no
peanuzanuu Metona ["aycca ¢ BeIOOpoM nabopaTtopHoi
BEIYLIEro 3JieMeHTa. MeTo/1 KBaapaTHOTO pabore:

KopHsi. OOpallieHue MaTpUIlbl U YTOUHEHUE
pUOIMKEHHOM 00paTHOW MaTPUIIbI.
CX0oauMoCTh MaTPUYHON reOMEeTPUUECKOM
porpeccuu. MeTo1bl NpOCTON UTEpalluU U
3eiiaens, yclIoBUs CXOAUMOCTH.

CBenenne JUHENHON CUCTEMEI K 3a1a4de
MUHUMU3ALUN KBaIpaTUYHOTO (PYHKIIMOHATIA.
Pemienue BapuaimoHHOM 3a/1a4d METOIAMH
MMOKOOPJIMHATHOTO U TPAJUEHTHOTO CITyCKa.
[ToHsiTHE O METO/IE CONMPSIKEHHBIX I'PAJIMEHTOB.

MO KaXKJIOMY
METOJTy CTYJICHTHI
paspabarbIBarOT
AITOPUTM
pelieHus
OTIPEIEIIEHHOTO
KJlacca 3aj1ad,
pean3yoT 3TOT
QITOPUTM Ha
SI3BIKE BBICOKOTO




[TorpemHoCTh MPUOINKEHHOTO PEILICHUS YpOBHS,
anreOpanvdecKoil CUCTEMBI U Mepa TECTUPYIOT €T0
00yCIIOBIEHHOCTH. MeTOo/bl perysipu3aiuu paboty u
TJI0X0 OOYCIIOBJIICHHBIX CUCTEM. MPEICTABIISIIOT
YactuyHas npoOiemMa cOOCTBEHHbBIX 3HAUEHUI: |OTUET
OIIEHKA CIIEKTPAJIILHOTO Paiiyca MaTPHIIbI, IIPEnoaaBaTesio
teopeMa ['epmropuna. CrieKTpaibHble CBOMCTBA
no00HBIX MaTpuIl. O030p METOIOB PEILICHHS
MOJIHOM MPOo0IeMbl COOCTBEHHBIX 3HAUECHU,
OCHOBaHHBIX Ha MIOCTPOCHUU
XapaKTepUCTUUECKOTO MOJIMHOMA.
Pemenwe moHO#M mpoodaemMbl COOCTBEHHBIX
3HAYEHUH ISl CUMMETPUYHON MaTpUIIbI
MeToa0M BpamieHuid. [IpeoOpa3zoBanue
OTpakKeHHUsI, IPUBEICHNUE MATPUIIbI K popme
Xeccenbepra. QR -anropurm.
Hucnenusie MeTob! ([IOHSATHE O MHOTOLIArOBBIX M OJHOLIATOBBIX JIP
pelIeHus MeToJIaX penreHus 3aaaun Komm s Otuer o
O0OBIKHOBEHHBIX 0OBIKHOBEHHOTO (P EpeHITHATBHOTO nabopaTopHOI
Qg QepeHIranbHbBIX |ypaBHEHHS ITepBOro nopsaka. OqHomaroseiii  [padore:
ypaBHEHUH. BapHaHT METO/Ia PSIIOB: BBIBOJ METOJOB Dilyiepa [0 KaXI0My

U IIPETUKTOP-KOPPEKTOP C OLIEHKAMHU
MOTPEIIHOCTEH.

Crioco6 Pynre-Kyrra moctpoenus
OJIHOILIAroBbIX MeTOAOB. IIpuMepsl MeTO10B
BTOPOT0-UETBEPTOr0 NOPSAIKOB TOUHOCTH.
PacnipocTpaHeHne 3TUX METOZ0B Ha CUCTEMBbI
ypaBHEHUH nepBoro nopsaka. [Ipasmio Pynre
IIPAKTUYECKON OLIEHKH MOTPEIIHOCTH U
YBEJIMUYEHUS TOYHOCTU OJJHOILIArOBBIX METOJIOB.

METOJTy CTYICHTBI
pa3pabaThIBalOT
ITOPUTM
peleHus
OTIpeIeNIEHHOTO
KJlacca 3ajad,
peaIn3yIoT 3TOT
QITOPUTM Ha
SI3BIKE BBICOKOTO

Merton cTpenbObl peleHns KpaeBoil 3a1auu AJ1s [ypOBHH,
HEJIMHEHHOTO OOBIKHOBEHHOTO TECTUPYIOT €TO
T hepeHIMaIbHOr0 YpaBHEHUS BTOPOTO paboty u
TIOPSI/IKA U JIJISL CHCTEMBI IBYX HEITMHEHHBIX NPEICTABISIOT
OOBIKHOBEHHBIX U] PepeHInanbHbIX OTYET
yYpaBHEHHI MEPBOTO MOPSIKA. Iperno/iaBaTesto
Pa3zHocTHas anmpoKkcUMaIyst EPBBIX U BTOPBIX
MPOM3BOIHBIX IIAJIKON (DyHKIIMH.
BrruncnurenbHas HEyCTOMUNBOCTH POPMYIT
YHUCICHHOTO TU(HEepeHIIMPOBAHUS.
Meton KOHEUHBIX pa3HOCTEN PELICHUs! KpaeBOM
3aj1auyl JUIsl TMHEWHOTO OOBIKHOBEHHOT'O
nuddepeHIMaTbHOT0 YpaBHEHHSI BTOPOTO
Hopsi/IKa: MOCTPOEHHE Pa3HOCTHOM CXEMBI U ee
OJTHO3HAYHAsI Pa3peIINMOCTb, OIICHKA
MOTPENIHOCTH U CXOJUMOCTh METOJIa CETOK.
Yucnennslie MeToibl (OCHOBHBIE MTOHATHUSA TEOPUU PA3HOCTHBIX cxeM: |JIP
peleHHsI OCHOBHBIX |HOPMBI B TPOCTPAHCTBAX CETOYHBIX (GyHKIMA, |OT4er 1o
ypaBHEHUI anmnpoxkcuManus auddepeHanbHON 3a1a41 Ha [1abopaTopHOM
MaTeMaTHYeCKOM  |peleHHH, CXOAUMOCTh U YCTOMUUBOCTh paborte:
¢bu3uKu. pa3sHOCTHOM cxeMbl. CBS3b alPOKCUMAIIMH U |TI0 KAXKAOMY

YCTOﬁqHBOCTH CO CXOJUMOCTBIO.

METOJIY CTYJICHTHI




PazHoctHbie cxembl pemienus 3anaun Komm aiis
OJIHOMEPHOTO YPaBHEHMS TEIUIOIPOBOJIHOCTH:
MIOCTPOEHHUE U UCCIIEIOBAHKE AMMPOKCUMALINH U
YCTOMYHUBOCTHU JIBYXCIIOMHBIX CXEM.
CnektpasibHoe ycnoBue Helimana,
HEYCTOWYUBOCTb TPEXCIONHON CXEMBI.
Pa3HoCTHBIE CXEMBI CMEIIAHHBIX KPAeBBIX 3a/1a4
JUIsl yPAaBHEHHUsI TEIUIONIPOBOIHOCTH.

pa3pabaThIBalOT
ITOPUTM
pereHus
OTIPEICIIEHHOTO
KJiacca 3aj1ad4,
peanu3yoT 3TOT
QITOPUTM Ha
SI3BIKE BBICOKOTO

Knaccudukanus

PasnocTHble cxemsl 3anaun Komm n YPOBHH,
CMEIIaHHbIX KPAaeBbIX 33Ja4 /Ul ypaBHEHUS TECTUPYIOT €T0
KOJIeOaHUH CTPYHBI. paboty u
PasnocTHas annpokcumanus oneparopa IIPEACTABIISIOT
Jlarutaca. Annpoxkcumanysi TpaHUYHBIX YCIOBHUM |[OTYET

B 00J1aCTH, OTPaHUYEHHOW KPUBOJIMHEHHBIM IIpernoaaBaTesio
KOHTYpOM. CXOZIMMOCTb Pa3HOCTHOM CXEMBI

3amauun upuxie nius ypaBHeHus Ilyaccona B

IIPSIMOYTOJIBHUKE.

IIpencraBnenue 0 BApUalMOHHBIX U

IIPOEKIIMOHHBIX METOAAX PELICHUS KPAeBbIX

3aja4 A7 TUHEWHBIX A depeHnalIbHbIX

YpaBHEHU B YACTHBIX IPOU3BOJIHBIX.

8. Merons! pemieHust  UHCIEHHBIE METOIBI PEIIEHUs HHTETpAIbHBIX  [JIP
UHTETpaJIbHBIX ypaBHeHui Ppenronspma BTOporo poja: merog, | Order no
YpaBHEHUH. MEXaHUYECKUX KBaJpaTyp, METO 3aMEHBI sipa (1a00paTOpHOM

Ha BBIpOKJEHHOE. HEKOppekTHOCTH pabore:
MHTETPAJIbHBIX YPAaBHEHUH MIEPBOT0 poja. 10 KaXIOMY
MeTo/ KOJITIOKalMi YUCIIEHHOTO PELICHHUS METOJy CTYIEHTBI
CUHTYJISIPHOTO MHTETPAJIbHOTO YPaBHEHHUS pa3pabarbIBatOT
IIEPBOTO poJa. JITOPUTM
pelieHus
OIIPEIEICHHOTO
KJIacca 3a/1a4,
pean3yIoT 3TOT
QJITOPUTM Ha
SI3BIKE BBICOKOTO
YPOBHH,
TECTUPYIOT €T0
paboty u
MPEACTABISAIOT
OTYET
MIPENOIABATEINIO
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA HE PEeAYyCMOTPEHBI.
2.3.3 JlaGopaTopHbIe 3aHATHS
Ne Haumenoanue TeMarnka NpakTUYECKUX 3aHITUI dopma TEKYIIEro
) pasnena (cemuHapOB) KOHTPOJISA
1 2 3 4
1. |Cxema Bonpoc teopetnueckuii. OTensHoe JIP
BBIUUCIIUTENIFHOTO  |1ab0paTOpHOE 3aHATHE HE ITpu BbIOTHEHUHT
JKCIIEPUMEHTA. IIPEyCMOTPEHO. 1a00paTOPHBIX

3aJJaHUuU B CBOEM




MOrPENTHOCTEN.

OTYETE CTYACHTHI
00513aHbI IPOBECTU
aHaJIN3
MOTPEMIHOCTEN B

peann30BaHHOM
AJITOpUTME.
HNHTepnonsiuonHblii MHOTOWIEH B popme |JIP
Jlarpanska. THTEpIOIALIMOHHBIN B oryere no 3amauam
MHorousieH B popme HptoTona. Cxema anIpOKCUMALINH

DUTKEHA BBIYUCIIEHNS 3HAYCHUH
HMHTEPNOJAIMOHHOTO MHOTOYJICHA.

J0JDKHA OBITH yKa3aHa
dhopma 3agaHus

NHuTtepnossauys u|lHTEpnoIsALKs Ha pABHOMEPHOU CETKE npuOIMKAEMOM
Hauy4uiee (Bnepen, Ha3all, C LEHTPAIbHBIMU GbyHKIIUY, BU]
MPUOKCHUE; paszHoctsamu). UaTepnosims npuOIMKaroLen
MHOT'OYJICHBI MHorouieHamu YeoOnimeBa. [[poGHo- ¢byHKIIMH, c11OCO0
YeOnimena. panMoHaIbHAs UHTEPIIOIALU. OnpeeIeHus
WuTepnionsiiys KyOM4eCKUMHU CIIIaifHAMH. [PacCTOSIHUS MEXKIY
[Tpubmmkenrne GYHKIIUT MHOTOWICHOM I10 |()YHKITUSIMU, aHATN3
METOAY HAMMEHBIIIUX KBaJIpPaTOB. MOTPELIHOCTEM.
[Tpubmmkenne GyHKIIUN MHOTOYICHOM B
CpPEIHEM KBAJIPAaTUYHOM.
Merto/ibl pelieHusT HETMHENHBIX JIP
YpPaBHEHUN: TUXOTOMUU, IIPOCTON B ortuere no
urepaunu, HproToHa, CEKylux, Xopz, METOJaM PEUICHHUS
napaboi1, 00paTHOI UHTEPIOISAIHH. HEJIMHENHBIX
Meroas! HeI0TOHA M TPOCTOM UTEpAllUM  |YPaBHEHHUU U CHCTEM
JUIS1 HEJIMHEMHBIX CUCTEM JIByX YPAaBHEHUH |TaKWX YpaBHEHHI
Metomsl  pemenns C IBYMsSI HEU3BECTHBIMH. YKa3bIBarOTCS
. YCIIOBHSI Ha KJlacc
HETMHEHHbIX (byHKWMH, 38 1aI0MIX
ypaBHEHUM u

CUCTEM ypaBHEHMH.

YpaBHEHHUsI, CKOPOCTh
CXO/IMMOCTH METO/1a,
yCJIOBHS Ha BBIOOD
Ha4aJIbHOTO
npuOIMKEHus,
KOHTPOJIb TOYHOCTH
HaNJICHHOTO
MPUOIVHKEHHUS.

Yucnennoe
WHTETPUPOBAHMUE.

MeTo1pl YMCIIEHHOTO MHTETPUPOBAHMUSL:
Meto bl HeroToHa — KoTteca ¢ KoHTpoJsieM
MOTPENIHOCTH 110 NpaBuily PyHre; MmeTozsl
HauBbICIIEH anreOpanyecKkoi CTerneHn
TOYHOCTH C KOHKPETHBIMU BECOBBIMU
byukuusamu; merog Monte-Kapsio.

JIP

B otuere no
¢dbopmynam HeroToHa-
Koteca ykaspiBaercs
anredbpanveckas
CTCIICHb TOYHOCTHU
KBaJpaTypbl, HOPSIOK
MOTPEUIHOCTH
OTHOCHUTEJIbHO Il1ara y
COCTaBHOM
KBaJpaTypsbl.
KonTposb
NOrpCuIHOCTH 110
npaswity PyHre




Mpe/roaracT 3HaHue
OIpeICTICHUS
TJIABHOTO YJICHA
MOTPEIIHOCTH.

YucnaeHHble METOJIbI
JIMHEWHOH anreOpshl.

UucneHHble METOAbI PEIICHUS CUCTEM
anreOpanvecKux ypaBHeHH. Metox
BpallleHU} perieHus mpoOIeMbl
COOCTBEHHBIX 3HAYCHUH JIsI
CUMMETPUYHOUN MaTPUIIBI.

JIP

B otuere no metony
lNaycca obbsicusieTcst
CMBICII BBIOOpa
IJ1aBHOT'O DJICMCHTA U
ANTOPUTM
peain3anuu BbIOOpA.
B urepannonHbix
METO/IaX PEIICHUS
anreOpanvecKux
CHCTEM JIISI TSCTOBBIX
3a7a4 JOKHA OBITh
00ocHOBaHAa
CXOIUMOCTb METO/A.

YuCIIeHHBIE METOIbI
pelIeHus
OOBIKHOBEHHBIX
nudepeHIaTbHBIX
YPaBHEHUM.

Pemenne 3amaun Komm niis
0OBIKHOBEHHOTO T (P EpPeHITHATBHOTO
YpaBHEHHS IIEPBOTO MOPSIKA METOIOM
Pynre — Kyrra 2-4 nopsiika ¢ KOHTpOJIEM
MOTPEIIHOCTH ¥ aBTOMATHYECKUM
BbIOOpOM I1ara 1o npasuiy PyHre.

Pemenue 3amaun Komm uist cucteMsr
IBYX UG depeHInalIbHbIX YpaBHEHHUH
MIEPBOTO MOPSIKA TEM K€ METOIOM, UTO H
B IIPEAbIAYIIEM 331aHUH.

Pemenne kpaeBoil 3a1auu 17151 CUCTEMBbI
IBYX UG depeHInalbHBIX YpaBHEHHUH
MEPBOIO MOPSAIKA METOJIOM CTPENHOBI.

Pelienune nuHerHON KpacBoy 3a1a4u IS
O0OBIKHOBEHHOTO TU((HepeHIINATIEHOTO
yYpaBHEHHsI METOJIOM KOHEUHBIX
pa3HOCTEN;

JIP

B otuere no 3agaue
Ko o6s13aTenbHo
yKa3aHHe HopsijiKa
TOYHOCTH
BBIOPaHHOT'O METO/A C
($hopMyIIHpOBKOM
OnpeAcIeHUN
JIOKaJIbHOMN
HOTPEIIHOCTH U
MOpsiIKa TOYHOCTH
OJTHOLIIAr0BOT0
MmeTona. B metone
CTpeNIbOBI JOIKEH
OBITH yKa3aH
HIPUCTPETUBAEMBIN
mapameTp M ero
TOYHOE 3HauYeHHE IS
MPEUI0KEHHOTO
CTY/IEHTOM TE€CTOBOT'O
npuMmepa. B
Pa3HOCTHOU CXeMe
YKa3bIBACTCS TIOPSIOK
anmnpoKCUMaIH Ha
pereHuH
nuddepeHaIbHOR
3aJ1auH.

YuciieHHbIE METOJIBI
pelIeHus: OCHOBHBIX
YpaBHEHUU
MaTeMaTHUECKOM
buzuku.

Pemienne KOHEUHO-Pa3HOCTHBIM
METOJIOM OJHOM U3 KPaeBbIX 33/1a4 B
YaCTHBIX IPOU3BOJIHBIX C JIBYMS
HE3aBHUCUMBIMU MEPEMEHHBIMH JJIS
ypaBHeHus [lyaccona, BOJIHOBOTO
ypaBHEHUS WA YPaBHEHUS

JIP

B otuere no
Pa3HOCTHBIM CXeMam
JUJIs ypaBHEHUH B
YaCTHBIX
MIPOU3BOJIHBIX




TCIJIOIIPOBOJHOCTH.

MIPUBOJUTCS
KOppEKTHas
IIOCTaHOBKa

g hepeHIHaTBEHOMI
3a/1a4u, NOCTaHOBKA
€€ pa3HOCTHOIO
aHajora ¢ yKa3aHuem
nopsiKa
anIpoKCUMalluy Ha
pELICHUH U yCIIOBUI
CXOJIUMOCTH
Pa3HOCTHOM CXEMBI.
JlanHoe 3aganue
OTHOCUTCS K
KOHTPOJIUPYyEMOU
CaMOCTOATEIIbHOMN
pabore.

Meroasl  peuieHus
UHTETPaJIbHBIX
YpPaBHEHUU.

HucneHHoe penieHre JMHEMHOTO
UHTETpabHOTO ypaBHeHUs Opearonbpma
niu BoabsTeppa BTOporo pojaa METOA0M
MEXaHUYECKUX KBaApaTyp.

JIP

B otuere noimmken
OBITH OIMCAaH CII0CO0
MIOCTPOCHUS
JIMCKPETHOIO aHAJIOra
HMHTETPpajJbHOIrO
ypaBHEHUS.

3amuTa nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotel (KP), pacuetno-rpaduyeckoro 3amanust (PI'3), mammcanue pedeparta (P), scce (D),
kosutokBuyM (K), rectuposanue (T) u T.1.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)

KypcoBble paboTbl HE IPEYCMOTPEHBI.

2.4 IlepedyeHb y4eOHO-METOAUYECKOI0 o0ecneYeHHsl I CAMOCTOSTEIbLHOI PadoThI
o0y4yaomuxcs M0 AMCHUILIAHE (MOLYJII0)

No Bug CPC

[TepedyeHn yueOHO-METOUYECKOTO 00ECTICUCHUS TUCITUTLTAHBI
IO BBITIOJIHEHUIO CAaMOCTOSITENIbHOM paObOThI

MaTtepHana,

Iloxroroska k
3K3aMeEHaM.

1 | H3yuyeHue NEKIIMOHHOTO

[ToaroroBka oTyeTa Mo
naboparopHoit padore; |ot 14.06.2017 T.

MeToauuecke peKoOMEHIalluY 110 OpraHu3aluu
CaMOCTOSITENIbHOI pabOThI CTYIEHTOB YTBEPKACHHbBIE Kadeapoit
BBIYUCIIUTENILHOW MaTeMaTHKH U UHPOPMATUKH, TpoTokoi Ne 14

VY4eOHO-MeTOoIMUeCKUe MaTephalbl Ui CaMOCTOSTEIbHONM pPabOThl OOydYaIOIIMXCS M3
YHClia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370poBbsi (OB3) mpenocrasinstores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPUATHS HH(POpMALIUU:

JList jiL ¢ HapyIIEeHUAMU 3PEHUS:

— B IIeYaTHOM popMe YBEITUICHHBIM MIPUPTOM,

— B (popme ayauodaiina;
— B (hopMe PIEKTPOHHOTO JOKYMEHTA.




JIJist JTUI ¢ HApYIIECHUSIMA CITyXa!

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieuaTHo hopme,

— B (hopme aynuodaiina;

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
0o0yyJaroumxcs.

[TompoOHbIE MOCTAaHOBKH 3aja4 Il CAaMOCTOSITENIbHOW PaOOThI CTYACHTHI MOJYy4YarOT B
OYHOM HHJIMBH]IyaJlbHOM OOIICHWU C TpernojaBareiaeM. O4YHbIe KOHCYJIBTAI[MH HE COCTABISIOT
npoOJIeMbl: eXKEHEAETbHO MPENoAaBaTeNlb padoTaeT B ayIUTOPHH CO CTYJIECHTAMHU B CPEIHEM II0
ISITh YacoB.

JUis Il ¢ OrpaHUYCHHBIMH BO3MOXXHOCTSIMU BOCHPHUATHS HH(pOpMammu (HapymieHus
3peHust MO0 CiIyXa, a TaKkKe C HAPYHNICHUSMH OIOPHO-IBUTATEIBHOTO armapara) BO3MOXKHA
BUJCO W ayauo 3alKCh JICKIUI: JIGKTOp HMEET TPUBBIYKY BCE IPOM3HECCHHBIC CJIOBa
3aMMChIBATh HA JIOCKE, a 3alMCAHHBIC HA JOCKE (DOPMYIIBI TOBTOPSTH YCTHO.

3. 06p330BaTe.]II>HLIe TCXHOJOIuHd, NPUMCHACMbIC NPHU OCBOCHHMM JUCHUILIMHBI

(Mmonxy.Jist)
WHTepakTUBHBIE TEXHOJIOTUU B 6-M CEMECTpPE MPELYCMOTPEHBI BO BCEX J1a0OPAaTOPHBIX

3aHIATUAX B 00beMe 32 4acos.

Hcnonb3yemble HHTEPaKTUBHBIE 00pa30BaTENIbHbIE TEXHOJIOTUU Komnuue
CTBO
4acoB

Tpenunr Ha Temy: «/HTEpHOAALMSA TOTMHOMAMHU 3JIEMEHTAPHBIX (YHKIHI» € 2

MIPE3EHTANMSIMYI KOJOB IPOTPAMM U TECTOBBIX IPUMEPOB, IEMOHCTPUPYIOIIHX
BJIMSHUE HEYCTPAHUMBIX ITOTPEITHOCTEN U IMOIPEIIHOCTEN METO1A.

Huckyccus Ha TeMy: «CpaBHEHHE HHTEPHOISAIMOHHBIX TOJTUHOMOB B (hopMax 2
Jlarpanxa u HproTOHa» ¢ IeMOHCTpanye NpeuMyliecTB HbIOTOHOBA
IIpeICTaBIeHMsI. DKCIEPUMEHTHI 10 HHTEPIOJIMPOBAHUIO BIIEpE U Ha3al.

I'pynmnoBbie TUCKYCCUU 10 CITOCOOaM 3a1aHuUs alMpPOKCUMUPYEMbIX (DYHKIIHH, 2
(dbopMaM IpeCTaBIEHUS allIPOKCUMHUPYIOMNX (QYHKIUI BHIaM METPUK,
OIpeJIeNIAIONMX OJIN30CTh (PYHKIUH.

Juckyccus o BOpOCY MUHUMU3AIMN HAKOIIJIEHUS BRIYUCIIUTENbHBIX 2
MOTPEIIHOCTEH B MeTojie ['aycca pelieHus CUCTeM TUHEHHBIX anre0pandecKux
ypaBHeHui. Maest BeIOOpa BeayIiero dJeMeHTa U BO3MOXXHOCTh KOHTPOJIS
HEBBIPOXKJIECHHOCTH MaTPUIBI.

KommnbrorepHast CUMyIILMS BBISBICHUS BBIPOKIECHHBIX MAaTPULl, BO3MOXKHbBIE 2
HEY/Aa4U M3-3a BBIYUCINUTEIbHBIX IOIPEIIHOCTEMN.
AHanu3 NOCTaHOBKY 3a7auu APOOHO-PallMOHATILHOM UHTEPIIOSIIIMM, TOUCK PUYUHBI 2

HapyLIEHUs €MUHCTBEHHOCTH pelieHusl. M03roBoi IITYpM IO KOPPEKTUPOBKE
MMOCTAHOBKH 3a/1a4i. AHaIN3 aJireOpanvyeckoi CUCTEMBbI, palliOHATIN3aLUs AITOPUTMA
3aroyHeHUs MaTpullbl. KOMIbIOTEpHAs CUMYIISIMS TOMCKA PELICHUS U1l TECTOBOTO
puMepa.

[Tpo6aeMbI HCTIONBE30BaHUS ANITTPOKCUMHUPYIOIIHNX TTOJIMHOMOB BBICOKHUX CTEMEHEH, 2
ujesl KyCOYHO-TIOJTMHOMUATIBHBIX MpUOIkeHui. Jluckyccus mo o6ecrnedyeHuo
IIaJIKOCTH UHTEPIOJIUPYIONTUX KyOUUYECKHUX CIJIAHOB, MOJICUET MapaMeTPOB U
ycnoBuil. M0O3roBoii ITypM IO TOCTHKEHUIO OanaHca, UeH 3aaHUs
JIOTTOJTHUTEIBHBIX YCITOBHIA.

MareMaTHuecKoe MOJSIIMPOBaHNE KYOMUECKOW MHTEPIIONIALINY CIIJIaiiHaMU, IEPBOE 2




3HAKOMCTBO C TpeXJAuaroHaJibHOW MaTpuuei. Mnen meTona NporoHKH, TPEHUHT MO
peann3aluy aropuTMa U TECTUPOBAHUIO METO/1a MPOTOHKH.

Juckyccus 00 annpoKCUMaIUK 3JIEMEHTOB IPOCTPAHCTB, HAJICJICHHBIX CKASIPHBIM 2
IIPOU3BEACHNEM. AHAJIOTHS CO IIKOJIBHON TEOPEMOM O MEPHEHAUKYISIPHOCTH MIPSMON
u mockocTH. ObecneueHue yciaoBUil TEOpeMbl 00 OPTOrOHAJIBHOCTH, aHAJIN3 CBOMCTB
Martpuusl ['pamma.

KomMmbrotepHast cUMyJILMs alllIpOKCUMALMK B CPETHEM KBAaIPATHYHOM 2
TPUTOHOMETPUYECKHUX (PYHKIUH MOITMHOMAMHU.
KomnbroTepHas cumyisiiis annpoKCUMAaIUK CeTOYHbBIX (YHKIMN OJIMHOMAMHU 110 2

METO]Iy HAUMEHBIITNX KBAIPATOB. BEIYHCIUTENLHBIN SKCIIEPUMEHT C BECOBBIMHU
Kod(purmeHTamu.

TpeHMHT 110 IOUCKY KOPHEH CKAJIAPHBIX YPABHEHUN METOAAMM BIIOKEHHBIX 2
OTPE3KOB: JUXOTOMHS U METOJ] CEKYILIUX.

Huckyccus «nen Hptorona u JleiiOHMIA BbII€IEHNS TMHEHHON 4acTu NpUpalleHus 2
(YHKIIMU—OCHOBA UTEPALIMOHHBIX METOOB PEIICHUs HETMHEWHBIX 3a/1a4»

KoMIbroTepHbIe CUMYJISIMU UTEPALIMOHHBIX METOJOB PEIICHUS CKAIPHBIX 2
YPABHEHUH U CUCTEM TaKMX YPaBHEHUM.

Huckyccus «MHTerpan Pumana u ero JUCKpeTHbIN aHaor, y4eT 0cOOeHHOCTEH 2
MOJIBIHTETPATbHON (DYHKIIUN.

TpeHuHT 110 YNCIEHHOMY HHTEIPUPOBAHUIO ¢ IPAKTUYECKUM KOHTPOJIEM IJIABHOTO 2
YJICHA IIOTPEIIHOCTH.

Tpenunr «3¢pdexTuBHOCTH MeTO1a MOHTe-Kapo B npuOaMKeHHOM BBIYUCICHUN 2

JBYKPaTHBIX HHTETPAJIOB)»

HHTepakTUBHBIC TEXHOJIOTHH B 7-M CEMECTPE MPEIYCMOTPEHBI BO BCEX JTA00PATOPHBIX
3aHATUAX B 00beMe 26 4acos.

Hcnonp3yemblie HHTEPaKTHBHBIE 00pa30BaTENbHbBIE TEXHOIOTHH Komnye
CTBO
9JacoB

Heb6atn! «luddepennnanbublie 3ajauu 17151 0ObIKHOBEHHBIX AU depeHInaTbHBIX 2

YpaBHEHHH, TPUHITHAITEI TOMCKA MPUOIMKEHHBIX PEIICHUI

Huckyccus «OHOMAroBble © MHOTOIIIATOBBIE METOIBI TPUOIMKEHHOTO PEIICHHS 2

3agaun Koum, JOCTOMHCTBA U HEJOCTATKHY.

3amyTa HHANBUAYAIBHBIX TIPOCKTOB MPHOIIKEHHOTO pemieHus 3aaaun Komm s 2

OJTHOT'O YpaBHEHUS U [yl CUCTEMBl ypaBHEHUH ¢ oOecrieueHeM 3aJJaHHOM TOUHOCTH
Ha OCHOBe npasmiia PyHre.

Huckyccus «MetoJ cTpenbObl CBeIeHUs KpaeBoi 3a1a4n K 3a1aue Komu, nies 2
3aJlaHus TapaMeTpa U NPUHIIKII OTIPEAENICHUS €r0 3HAUCHUSD).

3amuTa MHAUBUIyaJIbHBIX IPOEKTOB PEIIEHUS KPAEBbIX 3a/1a4 ISl CUCTEM 2
OOBIKHOBEHHBIX U (hepeHIIMaTbHBIX YPaBHEHUI METOI0M CTPEIbOBI.

Huckyccus «[IpubmmkeHue Npou3BOAHBIX Pa3HOCTHBIMU OTHOILIICHUSMU, 2
MOTPEIIHOCTh METO/1a U BBIYUCINUTEIbHAS HEYCTOWYUBOCTbY.

3amuTa MHANBUIyaJIbHBIX IPOEKTOB MIPOTPaMMHON pPeaIn3allii METOA CETOK IS 2

JTUHEWHOTO OOBIKHOBEHHOTO MU(dEepeHITNATHFHOTO YPaBHEHHSI BTOPOTO TTOPSJIKA C
KpaeBbIMU YCJIOBHSIMHU BTOPOI'O POJIA: IBYXTOUEUYHAsI U TPEXTOUECUHAS
anMPOKCUMAIINS PON3BOIHBIX B TPAHMYHBIX TOUKAX.

Juckyccust «OCHOBHBIE MOHSTHS TEOPUU PA3HOCTHBIX cXxeM. CBsI3b annpoOKCUMAIIHH, 2
YCTOWYHUBOCTH U CXOJUMOCTH.
3ammTa MHAUBUAYATbHBIX TPOCKTOB YHCICHHOTO pemeHus 3aaaun Komm mist 2

OJTHOMEPHOT'0 YpaBHEHHsI TEIIONPOBOAHOCTH JIMOO AJIsl ypaBHEHUS KoJeOaHMi




CTPYHBI, HCCIIEIOBAaHNE HEOOXOAMMOTO CIIEKTPATIHHOTO YCIOBHS YCTOMYUBOCTH
Heiimana.

3amuTa UHANBUAYAIBHBIX IIPOCKTOB PEIICHUS HECTAIIMOHAPHBIX CMEIIAHHBIX 33]1a4 C 2
MTOMOIIBIO HESIBHBIX PA3HOCTHBIX CXEM.

Jluckyccus «BapualiioHHbIE B TPOSKIIMOHHBIE METOIbI TOCTPOSHHUS TUCKPETHBIX 2
aHasioroB auddepeHnnanbHbIX 3a1a4. Kak mornMars 000011eHHOE penieHne?

Paz00p KOHKPETHBIX CHUTYalluii KyCOUYHO-TMHEWHBIX allMIPOKCUMAIINN B METOJIE 2
Putnia, cyTh METO1a KOHEYHBIX DJICMEHTOB.

AHanu3 JUCKPETHBIX aHAJIOTOB MHTETPAILHBIX YpaBHEHUH. 3amura 2

WHJIMBUIYQJIbHBIX TPOEKTOB peaIn3allii METOJa MEXaHUYECKUX KBAJIpaTyp AJis
OJIHOMEpHBIX ypaBHeHUI BonbTeppa n @penroibMa nepBoro ¥ BTOPOro poJIoB.

Jist U1 ¢ OrpaHMYE€HHBIMH BO3MOXXHOCTSMH 3JI0POBBSl MPEAYCMOTPEHA OpraHu3aIus
KOHCYJIbTAllM CO CTYAEHTOM MpU IOMOIIM 3JIEKTPOHHOW HHGPOPMAIMOHHO-00pa30BaTeNbHOM
cpenst BY3a.

4. OueHo4YHbIe CPeACTBA VI TeKYILIero KOHTPOJISI YCIeBaeMOCTH M IPOMEKYTOYHOM
aTTecTanuu
OneHouyHble CpeAcTBa IpEIHAa3HAYEHBbl JJIsi KOHTPOJS U OLEHKH OOpa3oBaTeIbHBIX
JOCTMDKEHUH 00ydarolMXcsi, OCBOMBLIMX IMPOrpaMMy YydeOHOH IucHMIIIMHBI «YucieHHbIe
METOJIBD».
OneHouHble CpelCcTBa BKIKOYAET KOHTPOJIbHBIE MAaTEpHUaAibl [UIsl IPOBEACHHS TEKYIIero
KOHTPOJISA B (pOpME OTUETOB IO BHIIOJHEHHBIM JIAOOPATOPHBIM 33JaHUSIM U NMPOMEKYTOYHOMH
aTTecTaluu B GopMe BOIPOCOB U 33JaHUHN K 3K3aMEHY.
Texymuii KOHTPOJIb KayecTBa IOJTOTOBKM OCYILECTBISIETCS IYTEM MPOBEPKHU
TEOPETUYECKUX 3HAHNN U MPAKTUYECKUX HABBIKOB IIOCPEACTBOM

1) IlpoBepkn M mpHeMa TEKYIIMX CEMECTPOBBIX 3a/JaHUl U J1abopaTOpHBIX padoT.
HenocpeacTBeHHO Ha 11a0OpaTOPHBIX 3aHATUSAX CTYAEHTHl IOJIYYalOT OT MpernojaBaTens
WHIVBUAYAJIbHOE 3aJlaHu€ 10 KOHKPETHOMY YHCICHHOMY METONy, HHUIIYT IPOrpPaMMYy,
OTJIQKUBAIOT M TECTHUPYIOT €€ MOoJl KOHTPOJEeM IpernojaBaTesns. boibinas gacTe 1a00paTOpHBIX
3aJJaHUi TPUXOJUTCS Ha CaMOCTOSITEIbHYIO padoTy: U3yuyeHHE TEOPEeTHUECKOro mMarepuaia 1o
KOHCIIEKTaM JIEKIMH M IO OCHOBHBIM MCTOYHHMKAM JIUTEpaTypbl, pa3paboTKa ajJropurMa
IPOrpaMMHOM peanu3allud MeToJa, OTJaJKa IMPOrpaMMbl Ha KaKOM-JTHOO S3bIKE BBICOKOIO
ypOoBHsI (II0Z00p TECTOBBIX MPUMEPOB TAKXKE BXOAUT B CAMOCTOSITEIBHYIO PabOTYy).

2) B KOHIE HIECTOr0 ceMecTpa MPeAyCMOTPEHO KOMILICKCHOE JIaDOpaTOpHOE 3ajaHHe —
MHAMBUAYAJIbHOE Ui KaXA0ro cryieHTa. OHO COCTOUT B PEUICHUHM HEJIWHEWHOTO ypaBHEHUS,
3alaHHOT0 MHTETPAJIOM, 3aBUCAILUMM OT IIapaMeTpa, a TaKKE B YCIOBUU 3a/a4dl IPUCYTCTBYET
3HayeHue (YHKIUHU, aNIpOKCUMUPYIOIIEH 3TOT MHTErpayl mo mapameTrpy. To ectb B 3TOM
3a/laHUU UCTOJIB3YIOTCS IPOrpaMMBbl, paHEE HAIMCAHHBIE 110 METOJaM TPEX pa3esoB Kypca.

IIpumep komruiekcHoro 3ananus: «C 3aJlaHHON TOYHOCTBIO & HAWTU KOPEHb YPABHEHHUS

F(x)=L,() , rae o onpenenenmo F(X) = jCOS(X +y)dy , L,(R) s3naueHue B TOuKe
1

X MHorousnea, unTepnonupyomero ¢pyukuuo F(X) mo 3amannoii cucteme y3ios Xyyeees X,

».
KommekcHoe 3a1aHnue OTHOCUTCS K KOHTPOJIMPYEMOM CaMOCTOSATENIbHOM padoTe.

OueHouHble cpencTBa Uil MHBAJIUAOB W JMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBBS BEIOUPAIOTCS C YUETOM MX UHAMBHUAYAIbHBIX ICUXO(U3UYECKUX 0COOEHHOCTEH.



— Tpu HEOOXOJUMOCTH HWHBAIMIAM M JMIAM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0POBBS ITPEOCTABIISICTCS TOTIOJIHUTEIFHOE BPEMS JIJIS IIOATOTOBKU OTBETA HA SK3aMEHE;

— MPU MPOBEICHUU MPOIEYPHI OIICHUBAHUS PE3yJIbTATOB O0YUEHUS HHBAIUIOB U JIUII C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BAaHUE TEXHUYECKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHbHBIMH OCOOCHHOCTSIMU;

— TIpU HEOOXOAUMOCTH JIJIsl 00YYArOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
W UWHBAJIWIOB IIpOLEypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHUS 10 AWCIMIUIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.
[Ipouenypa oreHUBaHUsI Pe3yIbTAaTOB OOYYECHUS WHBAIUAOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIO) MpeIycMaTpUBaeT IPEIOCTaBICHUE
uHpopManui B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
nHpopmanuu:
Jis 11 ¢ HapYIICHUSIMH 3PEHUS:
— B [1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,
— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JIJist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.
JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:
— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.
JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0ydJarouuxcsi.

CTpyKTypa OLIEHOYHBIX CPEACTB AJIsl TeKYlIeil i MPOMEKYTOYHOH aTTeCTAllui

KOZ[ 1 HAMMCHOBAHUEC

Haumenosanmne OLCHOYHOT'O CPEACTBA

Ne HHAUKaTOopa PGSyJ’IBTaTbI O6y‘ICHI/I$I HpOMe)KyTO‘IHafI aTTrecranusa
/11 (B COOTBETCTBHH C TI. (B cooTBeTCTBHH C 1I. 1.4) Texymwii KOHTPOJIb
1.4)
3Haer Mecto | JlabopamopHule Bonpocwl na sxkzamene
YHUCJIEHHBIX METO/IOB B | pabomwl no memam: | 1-42
CTPYKTYpE Unmepnonsayus u 3adanus K
BBIYHCIIUTEIHLHOIO Hauryduiee OK3AMEHAYUOHHBIM OUNemam
IKCIIEPUMEHTA, npubaudCceHue; 1-9.
WCTOYHUKHU MHO20YJIeHbl
NOIIK-5.1. . .
MOTPEITHOCTEH, Yebviuesa,
ANTOpUTMU3UPYET
IIPUEMBI Memoovwl pewenus
3alayd Ha OCHOBE .
MHUHUMH3AITAH U | HelUHeUuHbIX
CYILIECTBYIOIIMNX .
OIICHUBAHUS VpasHeHUl U
METOJIOB u . .
1 MOTPEITHOCTEMH, cucmem ypasHeHuil,
CTaHJAPTHBIX
N MMOCTaHOBKHU 3ana4 | Yucnennoe
peIIeHui npu . .
BBIYHCITATEIIBHOM UHmMezpuposanue;
pa3paboTke
MaTeMaTHKH. YHucnennvie
KOMITHIOTEPHBIX .
Ymeer pazpabaTwiBaTh | MemoObl TUHEUHOU
nporpamm
YHUCJICHHbIE METOIbl U | aneeOpbl
AJTOPUTMBI
Biageer  HaBBIKAMU
MIPOrpaMMHUPOBAHUS
MaTeMaTUYeCKUX
BBIYMCIICHUI
) HOIIK-5.2. 3Haer uneu | Jlabopamophvle Bonpocwt na skzamene
Criocoben MIOCTPOCHHSI u | pabomwl no memam: | 1-42




KOJMPOBATh Ha
SA3BIKAX
POrpPaMMHUPOBAHUS
U CO3/1aBaTh
POrpaMMHBIE
MPOJTYKThI u
MPOrpaMMHBIE
KOMILJIEKCBI

00J1aCTH TIPUMEHEHUS

U3y4aeMbIX
YUCJIICHHBIX METO/IOB
IpUOIMKEHHOTO
pereHus
MaTEeMaTUYECKUX
3azay.

Ymeer
peann30BbIBaTh
aJrOPUTMBI
YUCJIICHHBIX METO/IOB
Ha A3BIKE
IPOrpaMMHUpPOBaHUS
BBICOKOT'O YPOBHSI.
Baageer  HaBBIKaMu
TECTUPOBAHUS
aJIrOPUTMOB u
IIporpamm IIOUCKA
IPUOIMKEHHBIX
pelIeHn
MaTEeMaTHYECKUX
3a/1a4

Humepnonayus u
Hauyduee
npubIUdICEHUE;
MHO20UIEHbL
Yebvluesa,
Memoowi pewenus
HeIUHElHbLX
VpagHeHull u
cucmem ypasHeHul,
Yucnennoe
uHmezpuposatue;
Yucnennvie
Memoobl TUHEUHOU
aneebpul

3aoanus k

IK3AMEHAYUOHHBIM ounemam

1-9.

NIIK-1.1. 3naer
OCHOBHBIE MTOHSTHS,
UJCH U METOIBI
dbyHIaMEHTATBHBIX
MaTeMaTHYECKUX
JACTTUTUTAH JITS
perieHus 6a30BBIX
3amad

3HaeT OCHOBHEIC
YHCIICHHBIE METOJEI U
AJTOPUTMBI PEIICHUS
MaTeMaTHYECKUX
3a/1a4 U3 pa3JiesioB:
TeOpHs
arMpOKCUMAIIHH,
YHCIICHHOE
MHTETrPUPOBAHUE,
nuHelHas anreopa,
OOBIKHOBEHHBIC
nuddepeHnranbHbIe
YpaBHEHUS,
YpaBHEHUS
MaTeMaTHICCKOM
¢bu3uKU, UMETh
MIPE/ICTABJICHHUE O
CYILIECTBYIOIINX
MaKeTax MPUKIIATHBIX
Mporpamm.

YMeeT HAXOOUTD,
aHaJIN3UPOBATh,
peann30BbIBATh
MPOTrpaMMHO U
HCIO0JIL30BATh Ha
MpaKkTUKe
MaTeMaTU4eCKHE
AITOPUTMBI

Baaneer MmeTonamMu u
TEXHOJIOTHIMU

Jlabopamopnvie
pabomul no memam:
Humepnonsyus u
Haunyyuiee
npubudiceHue;
MHO20Y1eHbl
Yebwviuesa:,
Memoowl pewtenus
HeIUHEUHbIX
VpasHeHUul u
cucmem ypasHeHu,
Yucnennoe
uUHmMezpuposaHue;
YHucnennvie
MemoObl TUHEtHOU
anzebpul;
Yucnennvie
Memoovl peuieHsl
0ObIKHOBEHHBIX
oughghepenyuanvuvix
VpasHeHUl;
YHucnennvie
MemoOobl peuieHus
0ObIKHOBEHHBIX
ougpepenyuanbHvix
VPAGHEHU.

Bonpoc na sxzamene
3;5;8;12;14;20;21;25;28;44-
51;53;55;56.




pa3paboTKu
YUCJIICHHBIX METOA0OB
JUTS 337124 U3
yYKa3aHHBIX Pa3/IesioB.

JlabopamopHule Bonpocwl na sxzamene
pabomsi no memam: | 3;5;8;12;14;20;21;25;28;44-

3Haert
Hnmepnonsayus u 51:53;55;56.
MaTeMaTHYECKUE
AITOPUTMBI Hautyduiee
p npubIUdICEHUE;
YHCIEHHOTO PEIICHUS
MHO20UIeHbL
TUIMYHBIX 3371249 Ueboliesa:
b
UIIK-2.2  VYwmeert | anreOpsbl, aHaIU3a, ’
Memoowi pewenus
nepeaaBaTh b depeHIanTbHbIX y
. HeIUHEeUHbIX
pe3yIbTaThl YpaBHECHUI, -
ypasHeHuu u
MIPOBEICHHBIX UHTETPaJIbHBIX .
. cucmem ypasHeHull;
TEOPETUYECKUX W | YPaBHEHUH Uncnenioe
MIPUKIIAJHBIX Ymeert pa3spabaTbiBaTh .
. unmezpuposanue;
HCCICAOBaHNH B | 1 peaIn30BbIBATH Yycnennole
BUJC KOHKPETHBIX .
I gﬂMeTHpr IpOTpaMMHO MemMOoOblL TUHEUHOU
p 5 AIITOPUTMEI ancebpor;
PCKOMCHAAIMH B | \aremarnuecknx Yucnennvie
TEPMHHAX .
0 i IMETHOI MOJCIICH 1 X Memoobl peuteHust
OgﬂaCTI/I JUCKPETHBIX aHAJTIOTOB | 0ObIKHOBEHHbBIX
B oughghepenyuanvhvix
J1ajieeT VpaHeHul;
KOMMYHUKAIMOHHBIMA | ‘U, cnennble

HaBBIKAMH TIepeIaun MemoOvbl pewerus
Hay4HOH MHOOPMALMY | 06bIKHOBEHHBIX

oughghepenyuanvuvix
VPaBHEHUI.
Bonpocwl 06 oyenxe | Bonpocel na sx3amene:
3naer OCHOBHBI€ | nozpewnocmu 1:34;35;43-56.
YUCJICHHBIC MCTOABL U | peanuzyemozo 3aoanus k
QITOPUTMBl  PELICHUS | npocpammHo IK3AMEHAYUOHHBIM OUIemam
MaTEeMaTHIECKHUX YUCTIEHHO20 10-11.
3a/1a4 Mmemood.
HIIK-2.3 Hmeet
Ymeer cTpouTh Jlabopamophuie
HABBIKU  PEIICHUS
MaTeMaTU4YeCKue 3a0aHUSL N0 MEMAM.:
MaTeMaTU4YECKUX
sanau MOJCIH U UX YucnenHvle
b
Memoobl peuterus
cootercTByiomux | AMCKPETHBIE aHANOrH, p p
KB UKALHN HCIO0JIb30BaTh Ha OObIKHO6GEHHDLY
’ 0
uhepenyuanvrvix
BO3HHMKAKOMUX Mpu | MTPAKTHKE bopep f';
MIPOBEICHUH MaTeMaTU4YeCKue ypasnenuu,
Yucnennvie
HAYYHBIX U | AITOPUTMBI
MemoOobl peuleHus
TPUIITA/IHBIX B OCHOBHbBIX
HCCIIEOBAHHIL JiajieeT HaBbIKaMu i
YUCJIEHHOTO pemenus | YPAeHeHuu
JIMCKPETHBIX aHajiorop | Mamemamuiecrkou
MaTeMaTHYECKHUX Pusuxu,
. Memoowl pewterus
MOJIEJIEH.
UHMESPANbHBIX

VPABHEHUI.




3Haer qHCIIEHHBIC | Bonpocel 06 oyenke | Bonpocwl na sx3amene:
METOJIbI  TOCTPOCHHUSI | NO2PEUHOCMU 1;34:35;43-56.
PHOIKEHHBIX peanuzyemozo 3aoanus x
pelieHui  3aad U3 | NPOSPAMMHO 9K3AMEHAYUOHHBIM OUIemam
OCHOBHBIX  PAa3JIEJOB | YUCIEHHO20 10-11.
COBPEMEHHOM Memooa.
MaTeMaTHKH JlabopamopHhvle
UIIK-4.1. HNwmeet
YMeeT CTpOHTH 3A0aHUsl NO MeMaM:
HABBIKU
UCIIOJIb30BaHUS AJITOPHTMET ducenivie
YHUCJIEHHOI'O PELIEHUs MeMOObl peuteHus
COBPEMEHHBIX 6
S3BIKOB JUCKPETHBIX aHAIorop | QObIKHOBCHHBIX
oughghepenyuanvvix
nporpammupoBanus | TATHIHBIX GGHEHTL
st paspaGoTKy | MaTeMaTHICCKUX J:fumennbzé
TIPOrpaMMHOTO sanat MemoOobl peuieHus
obecrieueHus
Baaneer OCHOBHbBIX
TEXHOJIOTHSAMU YPasHeruu
NPOrPaMMHOIT MamemamuyecKkou
KU
pean3anuu Gusuku,
Memoowi pewienus
MaTEeMaTHYECKHUX
UHMESPATbHBIX
aJITOPUTMOB [—
3Haer OCHOBHEIE | Bonpocwl 06 oyenxe | Bonpocwel na sK3amene:
STaIIbl nozpewHocmu 1:34:;35;43-56.
BBIYUCIIUTEIIHHOTO peanuzyemozo 3aoanus
DKCIIEPUMEHTA, POJIb U | NPOSPAMMHO 9IK3AMEHAYUOHHBIM OULeam
MECTO YUCJICHHBIX | YUCIEHHO2O 10-11.
METOHI0B B | Memooa.
WIIK-4.2. MaTEeMaTHIECKOM JlabopamopHhvle
PaspabatbiBaet MOJIETMPOBAHUI 3a0aHUs NO MEMAM.:
AHUCIICHHBIC MCTOBL | ypeer cTponTh Yucnennvie
¥ allOPUTMBL MU | 1yexperHble aHANOrH | MEMOObI peutens
peajsannm THUIMIHBIX 00bIKHOBEHHBIX
BBIYUCITUTEIILHBIX
SKCTICPHMCHTOB MaTeMaTHYECKUX Ouppepenyuansholx
’ ABHEHULL,
q teiBaTh | P ’
OCHOBaHHBIX wa | 33724, paspabaTbisa Yycnennoie
MaTeMaTH4eCKHX aJITOPUTMBI HX MemodbL peienus
MOJENAX SBJICHUM u | TPOTPAMMHON OCHOBHBIX
MIPOLIECCOB B | pcansanuun ypasHenuii
o0macTsax .
oo Baanxeer MamemamuyecKko
r'YMaHHTaPHBIX uHopmaeit o (ﬁugukg;
o BO3MOMKHOI Memoowv pewenus
yK . UHME2PATbHbIX
BBIYHCIUTEIbHOM .
. VpasHeHu.
HEYCTONYHUBOCTH
MaTeMaTHYECKU
KOPPEKTHO
MOCTABJICHHBIX 33124
NIIK-4.3. 3naet | 3naer METONUKY | Jlabopamophvie Bonpocwt na skzamene
CTaHJapTHBIC pa3paboTKu pabomul no memam: | 3;5;8;12;14,20;21,25;28;44-
peleHus, BBIYUCIIUTEIBHBIX Humepnonayus u 51;53;55;56.
OMOIMOTEKH AITOPUTMOB Ha 0ase | Haunyuuiee




MPOrPaMMHBIX A3BIKOB BBICOKOTO | npubnudicenue;
MOJTyJIeH, YPOBHS MHO2041eHbl
11abJIoHbI, KIJIAcChl | YMeeT  mporpaMMmHO | Yebwiuesa,
00BEKTOB, peanu30BbIBaTh Memoovwl pewenus
UCIOJIb3YEMbIE€ TIPU | BHIYUCIUTEIbHbBIE HelUHelHbIX
pa3paboTke AIrOpUTMBI  Ha 0aze | ypasuenutl u
MIPUKIIATHOTO S3BIKOB BBICOKOIO | cucmem ypagHeHull;
IPOrPaMMHOTO YPOBHS Yucnennoe
obecrnieueHus Baapneer texHonorueil | unmezpuposanue;,
MPUMEHEHUS TaKeToB | Yucnenwnwvie
MPUKIaAHBIX Memoowbl IUHENUHOU
porpaMm aneeopuwi;
MOJIETTUPOBAHUS Yucnenmuvie
MemoOobl peuileHus
0ObIKHOBEHHBIX
oughghepenyuanvhvix
VpaHeHul;
Yucnennvie
MemoOobl peuileHus
0ObIKHOBEHHBIX
oughghepenyuanvhvix
JlabopamopHule Bonpocul na sxsamene
pabomul no memam: | 3;5;8;12;14,20;21,25;28;44-
Humepnonsyus u 51;53;55;56.
3HaeT CTPYKTypHBIE
Haunyyulee
OCOOEHHOCTH  fA3bIKa
npubaudCceHue;
MPOrPaMMHUPOBAHHUS
om camsamy | V020 IENY!
UIIK-4.4 p P Yebviuesa,
MaTeMaTHYECKHUX
Opuentupyercs B o Memoowi pewienus
KOHCTPYKITUH. y
COBPEMEHHBIX HeJIUHelHbIX
Ymeer BbIOMPATh -
aNropuT™Max VpasHeHuil u
. parroHa bHBIE u .
KOMITBIOTEPHOU cucmem ypasHeHut,
Hauboee TOUHBIE
MaTEMAaTUKH 51 YHucnennoe
YUCIICHHBIC ~ METOJIbI i
9 | umeeT UHmMezpuposaHue;
. TUIS CO3/IaHUS
MPaKTUYECKUI Yucnennvie
QITOPUTMOB PEIICHHUS . .
ONBIT  Pa3pabOTKU Memoovl TUHEHOU
HAyYHBIX u :
POrpPaMMHBIX aneeopuwi;
. MPAKTUIECKHX 33724
MOJlyJiell Ha OCHOBE . | Yucnennvie
Baaneer TexHooruei
MaTeMaTHIECKUX MemoOobl peuieHus
. pa3paboTKu
MoJiesei 00bIKHOBEHHBIX
MIPOrPaMMHBIX
. oughghepenyuanvuvix
MOJyJIed Ha OCHOBE .
VpasHeHuii;
MaTEeMaTHYECKHUX
. YHucnennvie
MoJTeJIeH
Memoovl peueHsl
0ObIKHOBEHHBIX
oughghepenyuanvuvix
NIIK-4.5 Cnocoben | 3naer o JlabopamopHuvle Bonpocul na sxzamene
BHEJIPSTH MaTEMAaTHYECKOI U pabomwi no memam: | 3;5;8;12;14,20;21;25;28;44-
10 | PE3YTBTATEI BBIUHUCIIUTEILHON Hnmepnonayus u 51;53;55;56.
MaTeMaTHYECKUX KOPPEKTHOCTH Haunyduee
UCCIICIOBAaHUI W | OCHOBHBIX METO/IOB npubaudiCcenue;
pa3paboTok pelieHus 3aaau MHO20Y1eHbl




MIPUKJIAJHOTO BEIYHCIIUTEILHON Yebwviuesa,
IPOrpaMMHOTO MaTeMaTUKU Memoowi pewenus
obecrnieueHus YMeeT TpPENCTaBIATh | HEIUHELHbIX
COOTBETCTBUU pe3ynbTaThl VpagHeHull u
YCTaHOBJICHHBIMU MaTeMaTHYECKHUX cucmem ypasHeHu,
TpeOOBaHUSAMU UCCIIE0BAHUI B | Yucnennoe
npodeccuoHanbHOM uUHmMezpuposaHue;
ayAUTOPHUH YHucnennvie
Biaageer  HaBBIKAMU | MemooOwbl AUHENUHOU
OopOpMIICHHUST OTYETOB | aseebpul;
0 MIpOBeNIeHHBIX | Yucnenuovie
BBIYHCIUTEILHBIX MemoOobl peuileHus
AKCIIEPUMEHTAX 0ObIKHOBEHHbIX
oughghepenyuanvhvix
VpaeHeHul;
YHucnennvie
MemoOobl peuieHus
0ObIKHOBEHHBIX
oughghepenyuanvhvix

Tunosble KOHTPOJIbHBIC 3aJaHHUA WJIH HHbIC MaTepHaJibl, HQOﬁXOI{I/IMbIe JJISA

OLlEHKM 3HAHWIi, YMEHUIl, HABBIKOB U (MJIH) ONBITA JESITEJIHLHOCTH, XapaKTepHU3YIIIUX
Tanbl GOPpMHUPOBaHNSI KOMIIETEHIMH B Mpoliecce 0CBOEHUS 00pa30BaTeIbHOI MPOrPaMMbl

Bce KOHTPOJIBHBIC BOIIPOCHI U TEMbI TCKYIIUX J'I8.60paTOpHLIX 3a,I[aHI/II71 YKa3aHbl BBIIIC B

Ta6J'II/II_IC «CprKTypa OLCHOYHBIX CPCACTB IJIA TeKymeﬁ n HpOMe)I(YTOqHOﬁ aTTccranumn»
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

JK3aMEHALMOHHbIC MATEPHAJIBI VIS IPOMEKYTOYHOM aTTeCTALIUH
Bonpocs! 1J1s1 TOATOTOBKY K IK3aMeHY

VcTOYHUMKM  BO3HMKHOBEHUS U  KJacCHU(pUKalus MOTpemHOocTed. AOCOIOTHas U
OTHOCUTeNbHAs norpemHocty. [lorpemHocT GyHKIMA 1 apupMeTHYECKHX ONeparuii.
ITocTanoBKa 3a1a4n aNMpPOKCUMALIHH.
WHuTepnonsuuoHHblid MHOTO4YJIEH JlarpaH:ka u ero morpemHocTs.
MuHuMu3alys NOrpeliHOCTH HHTEPIIOIUPOBAHMUSL.
PazneneHHsle pa3HOCTH U UX cBoiicTBa. MHTepnoasAMOHHBI MHOrOWwIeH B (hoopme HproToHa
Y €ro MOTPEeHIHOCTb.
CX01MMOCTh MHTEPHOJISALMOHHOTO Mpoliecca.
HHTepnosnpoBaHue ¢ KPaTHBIMU Y3JIaMH.
Anmnpokcumanus GyHKIUN CIIaiiHaMu.
ONeMEeHT Hawilydllero npuOIMKeHUs B JIMHEHHOM HOPMHPOBAHHOM IPOCTPAHCTBE:
OIIpElIETICHUE, CYLIECTBOBAHUE U €IUHCTBEHHOCTb.
MHorouseH Hauay4Iero paBHOMEPHOTO MPUOINKEHHUSL.
JluneliHas anmpoKCcUMalus B THIH0EPTOBOM MPOCTPAHCTBE.
[Tpubmmkenue GyHKIUI B CpeHEM KBaIpaTHUYHOM U 110 METOAY HAaUMEHbBIIIUX KBaJpaTOB.
Otaenenue KOpHEN U METOJ1 TPOCTOM UTEpALMU [yl HETMHEWHOTO ypaBHEHUS.
Meton HproToHa penieHnst HETMHEWHOTO YPaBHEHU S, CXOAUMOCTh METO/IA.
Momuduxkaryu metoaa HpioToHa perieHust HeTMHEHHOTO ypaBHEHUSI.
HHTepronsiinoHHbIe METO/IbI PEILIEHUSI HEIMHEWHHOTO YPaBHEHHUS.
ITocraHOBKa 3a/1a4M YUCIEHHOTO UHTETPUPOBAHMS.
OO011ast UHTEPIOJALMOHHAS KBaJpaTypa.
KBanpatypusie popmynsl Hetorona-Koteca. CoctaBHas ¢popmysa Tpanenuii.
Ksaaparypusie popmynbr CuMiicona u "Tpex BOCbMBIX .



21. I'maBHBIA WIEH MOTPEUIHOCTH, NMPaBWIO PyHre MpakTUYEeCKOHl OLIEHKH IMOTPEIIHOCTH U
YBEJIMYEHUSI TOYHOCTH KBaApaTypBhI.

22. KBamparypsl HauBBICHICH anreOpaMyuecKkoil CTENeHM TOYHOCTH: HEoOXOIuMble U
nocrarounble ycioBus. CyliecTBOBaHME KBaJgpaTypbl IpU 3HAKOIOCTOSHHOM BECOBOM
byHKINN.

23. CBs3p KBaJpaTyp HauBBICUIEH anreOpandyeckoil CTEeNeHM TOYHOCTH C OPTOrOHAJIbHBIMU
CUCTEMAMH MHOTOYJICHOB.

24. CXoIuMOCTh KBaIpaTypHOTo Ipolecca.

25. Bpruncienue MHOrOMEPHBIX HHTETPAJIOB.

26. Cxembl MeToza ['aycca 1 METO TPOrOHKHU PELICHUS alre0pandeckux CUCTEM.

27. BektopHble U MaTpuyHble HOPMBI. CXOIUMOCTh MATPUYHON Ir€OMETPUUECKOI MPOTPECCHH.

28. Metoa nMpoCTOi UTEpaIuu I CHCTEM JIMHEWHBIX alireOpanyecKuX ypaBHEHUH.

29. Cxemsbl MeTofa 3eiiens penieHus anreOpandeckux CUCTEM YpaBHEHUH.

30. Jlemma o nomuHHpoBaHUU. CXOAMMOCTb CTALlMOHAPHOTO MeToa 3eiiens.

31. OOparenne MaTpuIbl U yTOYHEHHE TIPUOIMKEHHOW 00paTHOW MaTPHIIBI

32. CeneHue anredpanyecKkux CUCTEM K 3a7a4aM MUHUMM3ALHH.

33. Metoapl MUHUMU3AIUH (DYHKIHA HECKOJIBKUX MEPEMEHHBIX.

34. Mepa 00yCIOBIEHHOCTH aIredpanyecKux CUCTEM U MaTPHIIL.

35. MeTozs! perynspu3aiyy Iioxo 00yCIOBIECHHBIX CUCTEM.

36. OrmpeneneHue rpaHul] ClIEKTpa MaTpPHILIbL.

37. VHTepnoNsSMOHHBIA METOJI pa3BEPTHIBAHHS XapaKTEPUCTHUECKOTO ONPEIETHTEIS

38. Meroa JlaHuneBcKoro pemeHus npoodeMbl COOCTBEHHBIX 3HAYEHU.

39. Meton KpbuioBa pa3BepThIBaHUS XapaKTEPHUCTUICCKOTO OTPEACTUTEIIS.

40. Meton BpalleHuil Ui pelieHHs [OJHOW MpoOjeMbl COOCTBEHHBIX 3HAYEHUH
CUMMETPUYHOU MATPHULIBI.

41. TIpeobpazoBanue orpaxkeHus. [IpuBeneHne MaTpHIbl K TOYTH TPEYrOJIbHOMY BUAY.

42. QR-anroput™m pemeHus MoJHON MpoOIeMbl COOCTBEHHBIX 3HAUCHUH.

43. 3amaua Komm ans oObikHOBeHHOro nuddepeHnuansHoro ypaBHeHus. Knaccudukarus
MeTo0B. [IpuMepsl aHATUTHYECKUX METO/IOB.

44. Cnoco6 Pynre-Kyrra mnocTpoeHHs OAHOIIArOBBIX METOIOB pemieHus 3anaun Ko,
IIpumepsl METOIOB.

45. TlpaBuno PyHre mnpakTHUeCKOW OLEHKM TOTPEIIHOCTH U YBEJIWYEHHS TOYHOCTH
OJIHOIIIarOBBIX METO/IOB.

46. Meton  cTpenbObl  pemIeHUs  KpaeBbIX  3ajady A CHCTeM  OOBIKHOBEHHBIX
mubdepeHIMaNbHbIX ypaBHEHUH.

47. OcHOBHbIE TOHATHS TEOPUM PA3HOCTHBIX cXeM. CBS3b CXOJUMOCTH, ANNpPOKCUMAIUH U
YCTOMYMBOCTHU Pa3HOCTHBIX CXEM.

48. Pa3HOCTHas anmpokcuMalus MPOM3BOJIHBIX. BeUMCIUTENbHAS HEYCTOHYMBOCTD OIEpaLluU
YHUCIIEHHOTO U pepeHIIpoBaHUS.

49. Pa3HocTHas cxema JUIsl JMHEHHOro 0OBIKHOBEHHOTO 11 (hepeHInaIbHOTO ypaBHEHHUS.

50. SIBHas pa3HOCTHas cxema JUIsl ypaBHEHHS TEIUIONMPOBOTHOCTH, €€ AamMpOKCHMAIs |
YCTOMYUBOCTb.

51. HesiBHast pa3HOCTHas cxema JJii YpPaBHEHUs TEIUIONMPOBOJHOCTH, €€ allpOKCHUMAalUs U
YCTONYUBOCTb.

52. HeoOxoammoe CIeKTpaTIbHOE YCIOBUE ycToWYnBOCTH HeliMaHa.

53. PasHoctHas cxema 3anaun Komm ais ypaBHeHUs KojaeOaHUs CTPYHBI.

54. Pa3HOCTHBIE CXEMBI IS JUTANITHYECKUX KPAeBBIX 33/1a4: almpOKCHMAITUs YPaBHEHHUS.

55. Pa3HOCTHBIE cXE€MBbI U AJUIMOTHUYECKMX KpPAaeBbIX 3ajlay: amnmpoKCHMAIMs TPaHUYHBIX
YCIOBUH.

56. YucneHHoe pelieHre JUHEWHOr0 MHTETrpanbHOro ypaBHeHus dpearonbsma win Bonbreppa
BTOPOTO PO/Ia METOAOM MEXaHUUYECKUX KBaJpaTyp.

Bce 3x3aMeHaninoOHHbIe BONPochl oneHuBawT komnerenuun OIIK-1, OIIK-4, ITK-6.



IIpumepHbIe 3aJaHUA K IK3aMEeHAIIMOHHBIM OMJIeTaM

1. JInst KOHKpeTHON (QYHKIMU MO 3aJaHHBIM y3J1aM BBINHCATh UHTEPIOISIMOHHBI MHOTOUIEH B
dopme Jlarpanxka wiu B popme HproroHa. OLIEHUTH MOTPENTHOCTh B 33JaHHON TOYKE.

2. Jlng KOHKpeTHOW (YHKIIMU 10 3aJaHHBIM Yy3JaM ITOCTPOUTH JIMHCHHBIM ABYWIEH WU
KBAJIPATHBIN TPEXWICH, MPUOIMKAOIINN Ty (GYHKIIUIO METOJOM HAUMEHBIINX KBaJIPaTOB.

3. JIyiss KOHKpETHOU (QYHKIIHH f(X) el, (a;b) MOCTPOUTH JTUHEHUHBIA JBYWICH WJIM KBAJPATHBIN
TpeXwIeH, NPUOIIKAIOII 3Ty PYHKIIHIO B CPEAHEM KBaIPATHUHOM.
4. JInsi KOHKPETHOTO ypaBHEHUsI BUJA X = go(X) OTJICINTh KOPEHb U 00OCHOBATH CXOAMMOCTH

WJIM PacXOJAMMOCTb METOJIa IPOCTOM UTEPALIUH.

5. [lpumenuts Meron HplOTOHA pelieHUS HENMHEWHOTO YpaBHEHHUS i MPHUOIMKEHHOTO
BBIUMCIICHHSI KOPHS apu(hMETHIECKOTO M3 33IaHHOTO YHCcia. YKa3aTh HadallbHOE PHOJIMKEHNE,
Ju1s1 KoToporo Meroa HeroToHa cxoauTcs.

6. 1o menpIM y371aM MpOMEXYyTKa MHTETPUPOBAHUS HAWTH MPUOTMKEHHBIC 3HAUYECHUS UHTErpaja
OT KOHKPETHOM (YHKIHMU C TOMOUIbIO KBaJIpaTypHbIX (opmyn Ttpanenuii u CummcoHa.
BpruucanTh NOrpenHoOCTh UCIOIB3YEMBIX KBAAPATYP.

7. Pemmtp wMmeromom [laycca ¢ BbIOOpOM BEAYIIETO SJIEMEHTAa 3alaHHYIO JIMHEHHYIO
anreOpanvyecKyro CUCTEMY TPEX YpaBHEHUIA.

8. Jlms KOHKpETHOW CHCTEMBbl JBYX JIMHEHHBIX anreOpandyeckux YpaBHEHH OOOCHOBATb
CXOJIMMOCTh WJIM PACXOJIUMOCTh METO/a MPOCTOM UTEPAIUH.

9. OueHUTHh CHEKTpPaJbHBIA pPAJAUYC KOHKPETHOM MaTpuilbl. Ha KOMIIJIEKCHOW IIJIOCKOCTH
n300pa3uTh Kpyru ['epuiropuna st TOM e MaTPHUIIBL.

10. Cnoco6 Pynre — Kytra pemenus 3agaun Komm st 04HOrO OOBIKHOBEHHOTO ypaBHEHHS
nepBoro nopsnaka. [Ipumepsl: meton Jiiiepa wiM 000N METOJ BBIIIE IMEPBOrO MOPSAKA
TOYHOCTH (10 BEIOOPY CTYAEHTA).

11. OnpeneneHust JTOKaTbHON MOTPEITHOCTH, MOPSIKA TOYHOCTH, TJIABHOTO YJI€HA MOTPEUTHOCTH
OJIHOLIArOBOT'0 METO/IA.

Kpurtepun oneHuBaHus pe3yibTaTOB 00y4eHHs

Oyenka Kpumepuu oyenusanus no sx3ameny
Buicoxuis OYEHKY «OMIUYHO» 3ACIYHCUBAEN cmy(?eHm, 0CBOUBULL  3HAHUA,
Jposeri «5» YMEHUS, KOMNemenyuu U meopemueckuii. mamepuan be3 npobenos;
(ommro) BbLINOTHUBWULL 8Ce 3A0anUs, NPedyCMOmMpeHHble V4eOHbIM NIAHOM HA
BbICOKOM ~ KA4eCMBEHHOM  VpOBHe; npakmuyeckue — HAGbIKU
npogheccuoHanbHO20 NPUMEHEHUS OCBO0EHHbIX 3HAHUU CPOPMUPOBAHDL.
Cpeonuii OYEHKY «XOPOWLO» 3ACTYAHCUBAE CIMYOEHM, NPAKMU4ecKu NOJHOCMbIO
Ypogenv «4» 0CBOUBWULL  3HAHUS, YMEHUs, KOMHEeMmeHYuu U MmeopemudecKutl
(xopowo) mamepuan, yyeOHvle 3A0aHUSI He OYEHEeHbl MAKCUMANbHLIM YUCIOM
0annos, 8 0CHOBHOM CPOPMUPOBAT NPAKMUYECKUE HABBIKU.
Ilopozoesuiii OYEHKY «YO081eMBOPUMENLHOY 3ACTYHCUBAEN CMYOEHM, YACMUYHO C
Ypogens «3» npobenamu  0CBOUGWIUL  3HAHUA,  YMEHUs,  KOMHemeHyuu U
(yooenemeopume | meopemuueckuil mamepuan, MHo2ue YyeOHvle 3a0anus Jaubo He
JIbHO) BbINOIHUL, ~IUDOO  OHU  OYEHeHbl YUCIOM  0all08  OaUBKUM K
MUHUMATILHOMY, HeKOMopble NPAKmuyecKue HA8blKu He ChOpMUPOBAHDL.
Munumanvholii | oyeHky — «HEYOOBIEMEOPUMENbHOY» — 3ACIYHCUBAEm — CIMYOEHm,  He
Ypogenv «2» 0CBOUBWULL  3HAHUSA, YMEHUs, KOMNEeMmeHyuu U meopemudecKuil
(HeyOosnemeopu | mamepuai, yieOHbvle 3a0anUs He 8bINOIHUL, NPAKMUYECKUEe HABLIKU He
menvHo) cpopmuposanul.




OueHoYHBIE CpeAcTBAa Ul WHBAIUIOB M JIMI C OTPAaHWYCHHBIMH BO3MOYKHOCTSIMH
3JI0pOBBsI BHIOUPAIOTCS C YY€TOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKIX OCOOCHHOCTEH.

— Ipu HEOOXOIMMOCTH HHBAIMAAM W JIMIAM C OrPAaHWYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBbSI IIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMs ISl TOJTOTOBKH OTBETA HA DK3aMEHE;

— IpY [IPOBEJCHUU MPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB OOYUCHHSI MHBAIUAOB U JIHI C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBbSI MPETYCMAaTPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CPE/CTB, HEOOXOMMBIX UM B CBS3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSMU 3/I0POBbS
M WHBAINAOB TMPOIEIypa OLEHHBAHUS pE3YNbTAaTOB OOYYEHHS MO AWUCHHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oneHuBaHUS PE3yIHTATOB OOYYEHHS MHBAJIHMIOB M JIMI[ C OTPAaHMYCHHBIMH
BO3MOXKHOCTSIMH 3JI0POBbsSI 110 JTUCHUIUIMHE (MOJIYJIO) TMperlyCMaTpUBaeT MPEAOCTaBICHHE
uHpopManuu B (GopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHSIM HUX 370POBbSI M BOCIPUSATHS
uH(popMauu:

JInst L ¢ HapyIICHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO anIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

S. Ilepedenb y4eOHOM JIUTEpaTyphl, HHPOPMANMOHHBIX PECYPCOB H TEXHOJIOTHil

5.1 OcHoBHasi TUTEpaTypa:

1. baxsanos, H.C. YUucnenusie metoasl yueoHoe nocobue / H.C. baxsanos, H.I1. )Kunkos,
I'M. KobGenskoB.— MockBa : WzmarensctBo "JlaGoparopusi 3manwmit", 2015. — 639 c.
https://e.lanbook.com/book/70767.

2. Bonkos, E.A. Uucnennsle metozs! yueOHuk / E.A. BoakoB. —Cankr-IletepOypr : Jlans,
2008. — 256 c. https://e.lanbook.com/book/54.

3. Jemummouu, B.II. UYucnennsle w™etonsl aHanmmza. [lpubmmxenune QyHKIUH,
TuddepeHIMaIbHble U UHTErpalibHble ypaBHeHUs yueOHoe mocooue / B.II. Jlemunosuu, M.A.
Mapon, 2.3. IllyBanoBa.—  Cankt-Ilerep6ypr : Jlams, 2010. — 400 c.
https://e.lanbook.com/book/537.

4. Typuak, JI.LI. OcHOBBI YHCIICHHBIX METOJ0B ydebHoe mocobue / JL.U. Typuak, I1.B.
[TnoTHukoB.. — Mocksa : ®usmariur, 2002. — 304 ¢. https://e.lanbook.com/book/2351.

5. Pabenpkuii, B.C. BreaeHnue B BeIUMCIUTENBHYIO MaTeMaTHKy ydeOHoe mocobue / B.C.
Ps6enbkuii. — Mocksa : ®uszmatiut, 2008. — 288 c. https://e.lanbook.com/book/2297.

Jl1st OCBOEHWMSI TUCIUTUTMHBI MHBAIAAAMHA U JIUIIAMU C OTPAHWYCHHBIMHA BO3MOKHOCTSIMHU
3/I0pOBbsI MMEIOTCS M3/JJaHUS B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUYHBIX CHUCTEMax
«JIanb» u «YHuBepcuterckas ouommoreka ONLINEy.

5.2 JlonosiHUTeIbHAS JIUTEPATypa:

1. MeTonbl BBIYMCIUTENbHON MaTeMaTuku ydeOHoe mocobue / .M. Mapuyk. — CaHKT-
[etepOypr : Jlanb, 2009. — 608 c. https://e.lanbook.com/book/255.

2. OyHKIMOHATBHBIA aHAIW3 W BBIYHCIWUTENIbHAs MaTeMartnka ydeOHoe mocobue / B.U.
Jle6eneB. — Mockga : @usmatiut, 2000. — 296 c. https://e.lanbook.com/book/2243.

3. Yucnennble MeTobl. Pemenus 3amaq u ynpaxHeHus yueonoe nocooue / H.C. baxpanos,
A.A. Kopsres, E.B. UmkonkoB. — Mocksa : U3narensctBo "JlaGopatopus 3Hanwmit", 2016. —
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355 c. https://e.lanbook.com/book/90239.

4. MareMaTu4yeckoe MporpaMMHpPOBaHUE B MpUMepax W 3amadax ydeOnoe mocoowme / M.JI.
Axynny. — Cankr-IlerepOypr : Jlans, 2011. — 352 c. https://e.lanbook.com/book/2027.

5. Uwmcnennple Mmetonpl. Kypc nekmuii yue6Hoe mocodome / B.A. Cpouko. — CaHKT-
[erepOypr Jlans, 2010. — 208 c. https://e.lanbook.com/book/378.

6. ®amnees, JI.K. BerancnurensHbie MeTOABI JIMHEHHOM anreOpsl yueOHuk / J[.K. @annees,
B.H. ®anneesa.. — Cankr-IletepOypr : Jlanb, 2009. — 736 c. https://e.lanbook.com/book/400.

5.2. llepuoanyeckasi JJuTEpaTypa

Vcnonp30BaHue EPUOJHMUECKON JTUTEPATYPHI HE MPEIyCMOTPEHO

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBPeMeHHble Npo(eccHOHABHBIE 0a3bl
JAAHHBIX 1 HH(POPMALIHOHHBIE CIPABOYHbIE CHCTEMBbI

J1eKTPOHHO-0ubMoTeuHbIe cucTeMbl (IBC):

1.
2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.hiblioclub.ru
3. OBC «BOOK .ru» https://www.book.ru

4,

5. OBC «JIAHDb» https://e.lanbook.com

DBC «IOPAWT» https://urait.ru/

IBC «ZNANIUM.COM» www.znanium.com

IIpodeccnonanbubie 6a3bl JAHHBIX:

arwnh e

6.

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuansr nuznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas anekrponnas oudnnorexka (HIB) http://www.elibrary.ru/
ITonHOTEKCTOBBIE APXUBbBI BEAYHIUX 3allaAHbIX HAYYHBIX XYPHAJIOB Ha Poccuiickoit

wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru

7.

HanuonanbHast »nexkTpoHHas OuOnMoTeka (AOCTYH K DJEKTPOHHOW OuOnMoTeke

nuccepranuii Poceuiickoit rocynapcrBennoit ouonmuoreku (PI'B) https://rusneb.ru/

8.
9.

[Mpesunentckas 6ubanoreka um. b.H. Enbrina https://www.prlib.ru/
OnektponHas kojutekius Oxchopackoro Poccuiickoro @onaa

https://ebookcentral.proguest.com/lib/kubanstate/home.action

10.
11.
12.

Springer Journals https://link.springer.com/
Nature Journals https://www.nature.com/siteindex/index.html
Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

13.
14.
15.
16.
17.
18.

Springer Materials http://materials.springer.com/

zbMath https://zbmath.org/

Nano Database https://nano.nature.com/

Springer eBooks: https://link.springer.com/

"Jlekropuym TB" http://www.lektorium.tv/

YuuBepcuterckas nadopmarmonnas cucrema POCCUSA http://uisrussia.msu.ru

HNHpopmManHoOHHBIE CIPABOYHbIEC CHCTEMBI:

1.

Koncynprant Ilntoc - cipaBouHast mpaBoBas cucTema (JOCTYI I10 JIOKaIbHOU CETH €

KOMIIBIOTEPOB OMOTHUOTEKH )

Pecypcbl cBoOOAHOTO OCTYHA:

1.
2.
3.

AMepuKaHCcKas maTeHTHas 0a3a qaHHbIX hitp://www.uspto.gov/patft/
[TonmHbIe TEKCTHI KaHAICKUX AuccepTarmii hitp://www.nlc-bnc.ca/thesescanada/
Ku6epJlenunka (http://cyberleninka.ru/);
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4. MMUHHUCTEpPCTBO HayKH U BbIcIIero oopazoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

5. ®epaepanbHbiii mopTan "Poccuiickoe obpazosanue" http://www.edu.ru/;

6. Hudopmanmnonnas cucrema "EauHoe OKHO J0CTYyIa K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

7. EnuHas kosuteknus nudpoBbIX 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

8. @enepanbHblil IEHTP UHPOPMALIMOHHO-00PA30BATEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IlIpoekt ['ocynapcTBEeHHOIO HHCTUTYTa pyccKoro si3bika uMeHu A.C. [lymiknna
"O6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHO-MH(pOpPMAIMOHHEIH mopTan "Pycckuii s3p1k" http://gramota.ru/;

11. Cnyx0a TeMaTHUECKUX TOJKOBBIX cioBapei http://www.glossary.ru/;

12. CnoBapu u sHIMKIoneaun http://dic.academic.ru/;

13. O6pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3axonompoekt "O6 obpazoBanuu B Poccuiickoit ®enepannn". Bornpockl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

Co0cTBeHHBbIE YJIEKTPOHHBIE 00pa3oBaTe/bHbIe 1 HH(POPMAIIMOHHBIE PECYPCHI
KyoI'Y:

1. Cpena MoayinbpHOTO AuHaAMu4eckoro ooyqenus http://moodle.kubsu.ru

2. ba3a y4eOHBIX IUIaHOB, y4eOHO-METOIMYECKIX KOMILICKCOB, MyOIHKALUHA 1
koHpepenmmii http://mschool.kubsu.ru/

3. DnexrpoHHbIi apxuB qokymeHToB Kyol'Y_http://docspace.kubsu.ru/

6. MeToguueckne ykazaHusi JJs1 OOyYAKOIIMXCH IO OCBOCHHI) IMCHMILIMHBI
(Mmonmy.Jist)

MeToanyeckue peKOMeHAAIUN MPENOAABATESAM U CTYAeHTaM
10 COCTABJICHUIO U BHINOJIHEHHUIO JJA0OPAaTOPHBIX 32IaHUI IO TeMaM

Bce naboparopHble 3ajaHusi MNpeAnosaraloT HalucaHWe, OTIAAKy U TECTHPOBaHHE
MPOrpaMMBbI Ha OJTHOM U3 SI3BIKOB BBICOKOTO YpOBHs. TpeGoBaHMs K mporpamme: HHGoOpMaIus o
pemiaeMoil 3ajade 3ampaniMBaeTCs B JIUAJIOTOBOM pEeXUME, MporpaMma JOJDKHAa OBITh
ONTUMalbHA MO 00BEMY BBHIYHMCICHHUI (IMIOBTOPHBIC BBIUYMCICHHS MOJTYYCHHBIX paHEEe BEIUYUH
HEJOMYCTUMBI) M 1O OO0OBEeMy MaMmsATH (HampuMmep, B HUTEPAIMOHHBIX METOJaX B TMaMSsTH
COXPAHSIIOTCS TOJBKO TE€ UJIEHBl TOCIEIOBATEILHOCTH, KOTOphIE HEOOXOMUMBI Ui €€
npoospkenusi). TpeboBaHUs K MO00PY TECTOBBIX MPUMEPOB: MPOCTOTA, OTCYTCTBUE 3aMETHBIX
BBIYMCIIUTENbHBIX MOTPEIIHOCTEN U, €CJIM BO3MOKHO, OTCYTCTBHE MOTPEUTHOCTH METO/IA, B TO e
BpeMs TECTOBbIE MPHUMEPHI TOJDKHBI 00JaAaTh OONIHOCTHIO, JOCTATOYHOW JJIsi TPOBEPKHU
aJIrOpUTMa BO BCEX BO3MOXKHBIX CUTYalLIUSIX.

HemnocpencTBeHHO Ha 1a0OpaTOPHBIX 3aHATHIX CTYACHTHI MOIYYalOT OT MPEroaBaTess
WHJIUBUJIyaJIbHOE 33JlaHh€ 10 KOHKPETHOMY YHCIEHHOMY METOJy, IHIIYyT MpOTrpaMMmy,
OTJIAKMBAIOT U TECTUPYIOT €€ IMOJ] KOHTPOJIeM MpernoaaBaTesi. bombimas 9acth 1ab0paTopHBIX
3a/laHuil PUXOAMUTCA HA CAaMOCTOSITENIbHYIO paboTy: M3ydeHHEe TeOPEeTUUYECKOro MaTepuania 1o
KOHCIIEKTaM JIEKIIMA W TI0 OCHOBHBIM HMCTOYHHKAM JIMTEPATyphl, pa3padoTKa ajaropurma
MPOrpaMMHOM peanu3alud MeToJa, OTIajJKa MPOTrpaMMbl Ha KaKOM-THOO S3BIKE BBICOKOTO
ypOBHsI (MMOA00P TECTOBBIX MPUMEPOB TAK)KE BXOJUT B CAMOCTOSITEIIBHYIO padoTy).

TpedoBanus K CTyIeHTAM IIPH OTYETeE 110 JJA00PATOPHOMY 3aaAHUIO
1) Annpoxcumanus pynkuuii. [lo MmaTepranam JeKIHOHHOTO Kypca U IO JUTEPATypPHBIM
UCTOYHUKAaM c(hOpMyIMpoOBaTh MOCTAHOBKY 3aJaud: UCXOJAHAs MH(popManus o NpuOIMKaeMoi
GyHKUIMU, BUA aNMpOKCUMHPYIOUIEH (QYHKIWHU, MOHATHE ONM30CTH B BBIOPAHHOM METOJE
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annpoKCHMAallii, apryMEHTalMsl €IUHCTBEHHOCTH pEIICHHs 3aladd, TEOpEeTHYECKas OLICHKA
MOTPEIIHOCTH, BO3MOKHOCTD IPAKTUYECKOTO KOHTPOJIS MOIPEIIHOCTH. YKa3aTh JOCTOMHCTBA U
HEIOCTAaTKN BBIOPAHHOTO METOJa allpOKCUMAIIU B CPABHEHUH C IPYTMMHU METOJAMH IIPU TOM
Ke crioco0e 3a/1anus MpuoIrmkaeMon (pyHKITHH.

2) UncneHHble MeTO/AbI PelIeHUs] CKAJSAPHBIX YPaBHEeHHH. YKa3aTh BUJ YpaBHEHUS U
TpeboBaHus K (QyHKIMM, HEOOXOOUMBIE Ul IPUMEHEHUs BbIOpaHHOro Meroja. JlocrarouHsle
YCIOBUSL CXOAMMOCTM METO/AA, €ro TEOpPEeTUYEeCKas OLIEHKa IOIPEUIHOCTH, BO3MOYKHOCTb
IPAaKTUYECKOI0 KOHTPOJISI CXOAMMOCTH U TOYHOCTH MpPUONIMKEHHOro perieHus. CpaBHEHUE 1O
CKOPOCTH CXOJMMOCTH BBIOPaHHOT'O METOJIa C aHAJTOTMYHBIMU MeTOZaMu. B TecToBOM mpumepe
yKa3aTb CII0CO0 OTJEJICHUS] KOPHEH.

3) Metoabl YMCICHHOT0 HHTETPUPOBAHUsA. 3HAHUE AIreOpanvyecKol CTENEHU TOYHOCTU
BBIOPAaHHOTO METOJa U CKOPOCTH CXOAMMOCTH Kak (YHKLMH KOJIMYECTBA Y3JO0B KBaJIpaTyphl.
VYkazanue knacca (pyHKIMI, HA KOTOPOM KBaapaTypHBIH mpouecc cxomurtcs. lIpakrtuueckas
OLIEHKA IOI'PEIIHOCTH BBIOPAHHOI'O METO/1a Ha COOTBETCTBYIOIEM Kilacce (PyHKIHIA.

4) YuciaeHHble MeTOAbI ajaredpbl. 3ajaHue OJHOTO M3 ABYX THUIIOB: METOJ PEIICHUS
areOpanyecKkoi CUCTEMBbI MU MOJIHAs po0sieMa COOCTBEHHBIX 3HAYCHUH.

[To amreOpanyeckuM cucreMaMm. B ciiydae TOYHOrO MeToAa — 3HAHHWE KOJIMYECTBA
apu(pMeTHUeCKUX ornepauui, kak (yHKIMK Yucia ypaBHeHUH. CriocoObl yMEHBIICHUS BIUSHUSL
BBIUMCIIUTENBHBIX MOrpemHocTeil. KOHTposib HEBBIPOXKAECHHOCTH MaTpulbl. B cioyuae
UTEPALlMOHHBIX METOJOB — 3HAHHUE JIOCTATOYHBIX YCIOBHM CXOAMMOCTH METOJA, BO3MOKHOCTh
UX [IPOBEPKU B aJITOPUTME, IPAKTUYECKAs OLIEHKA ITOIPEIIHOCTH.

[To mnpoGneme cOOCTBEHHBIX 3HAUEHUM B JICKIIMOHHOM Kypce M3Jaralorcs Kak
KJIACCUYECKHUE METO/Ibl, OCHOBAHHBIE HA MOCTPOCHUM XapaKTEPUCTHUECKOIO IOJMHOMA, TaK U
COBPEMEHHBIE METO/bI MPHUBEIECHHUsI MaTPUIbl NPeoOpa3oBaHUAMU NOJO0MS K JHArOHAIBHOMY
WIM TPEeyroJbHOMY BUAy. B 1a0opaTopHbIX 3aaHMsIX NpeUIararoTcsl K peali3allud METOJ
BpAaLleHUH JUIsi CHMMETPUYHbIX MaTpull 1 QR-anroput™m 11 matpun oduero Buja. Ilporpamma
JIOJIKHA KOHTPOJIMPOBATh MOTPENIHOCTh UTEPALMOHHOIO METOAA JJii COOCTBEHHBIX 3HAUEHUH, a
TaKXe HaXOAUTh COOTBETCTBYIOIINE NIPUOJINKEHHbIE COOCTBEHHBIE BEKTOPBHI.

5) Cnoco6 Pynre — Kyrra pemenusi 3agaun Komm asi o1HOro 00bIKHOBEHHOTO
auddepeHINAIBLHOIO YpaBHEeHHs NepBOro nopsiaka. K peanusanuu npennararorcs METOIbI
BTOPOTO — YETBEPTOro MOPSAAKOB TOYHOCTH. B oTueTre KaxIpli CTYAEHT JIOJKEH
chopMyIHpOBATh OMpEJe/IEHNE MOHATUS JIOKAJIBHOW MOTPEIIHOCTH M OIpe/ieIeHue IMOopsiIKa
TOYHOCTH OJHOIIArOBOTO METO0J]la, OOBSICHUTH uiet crnocoba Pynre — Kyrra mocrpoenus
OJIHOILIArOBBIX METOJOB. AJITOPUTM IPEATIONATacT 3a/laHue OLEHKH TOYHOCTH METOJa Ha Iare,
OCHOBBIBAsICh Ha KOTOPOM MporpamMma cama (popMHUpPYeET CETKY 0 MpaBuily PyHre npakTuueckoi
olleHKH mnorpemHoctd. OOs3arenbHOe TpeOOBaHME — NPaBblii KOHEI[ OTpe3Ka, Ha KOTOPOM
noctaBieHa 3amada Komm, [g0/bKeH OBITh Y3JI0BOM TOYKOW. OTO HEOOXOAuMO st
MOCIIEAYIOLIETO NPUMEHEHN METo/a pellieHus 3anauu Komm K peneHuro KpaeBoW 3aaauu
METOJ/IOM CTPENBOHI.

6) Meron Pynre — Kyrra pemenusi 3agaun Komm 1i1s cucrembl IBYX yYpaBHEHHUH
nepsoro mnopsiaka. Monudukanus npeapAyIied nporpaMMbl ¢ O0OOIIEHHEM pPAacUETHBIX
dopMyI Ha ciy4ail CHCTeMbl YpaBHEHH EPBOTO MOPSAIKa OOILEro BUIA.

7) MeTtoa cTpesibObl pellieHUs KPpaeBoul 3aa4u JJIA CUCTeMbl ABYX O0ObIKHOBEHHbIX
auddepeHINAIBHBIX yPABHEHHI EPBOro MOPSiAKA ¢ KPaeBbIMHU YCJI0BHSAMH 001Ero BHAA.
B ordere cTyaeHT AOMKEH MOSCHUTH WUJIECI0 NMPUMEHEHUs MeToja pemieHus 3afgaud Komm k
PEILIEHUIO KpaeBOH 3a7jaul, B OCHOBE KOTOPOI HETIPEPhIBHAS 3aBUCHMOCTb PELIEHHS] CHCTEMBI OT
HayaJbHBIX JaHHBIX. [IporpamMmma B [MajioroBoM peXHME JI0JDKHA MOMOYb IOJIb30BATEIIO
noao0paTh HayalbHblE 3HAYEHUS IMPUCTpPEIMBAaeMOro mapamerpa. PesymbraT paboThl
IIPOrpaMMBbI — JIB€ CETOUHbIE PYHKIIMU pelieHus 3agaun Koy co 3HaueHneM MpUCTPEISIHHOTO C
3a/1aHHOM TOYHOCTBIO IIapaMeTpa.

8) Metoa cerok pemenusi nuddepeHUANBHBIX 321a4 B YACTHBIX NPOU3BOJAHBIX.
JlanHOe 3aaHre OTHOCUTCS K KOHTPOJIIMPYEMO CaMOCTOSITENIbHON padoTe.



B kauectBe nmabopaTopHBIX 3aJaHuil mpeanaraioTcs 3agayn Komm WM CMelIaHHbIe
KpaeBble 3aJa4yd JUIsl YpaBHEHMs TEIIONPOBOJHOCTU WM BOJIHOBOTO YPaBHEHHUS C OJHOM
IPOCTPAHCTBEHHOH nepeMeHHOoH. JKenaromme MOryT pa3padoTaTh allrOPUTM pEIIeHHs] KpaeBoi
3ajaud Juid ypaBHeHus lIlyaccona B npsMoyronbHMKE. B oTdeTe O BBINOJIHEHHH 3aJaHUS
00s3aTeNIbHO 3HAHME OIPEJIEICHUM OCHOBHBIX IOHATHM TEOPUM Pa3HOCTHBIX CXEM:
annpoKCUMAalUH, YCTOHYMBOCTH, CXOXUMOCTH. [l peann3oBaHHOTO METOJa JOJKHBI OBITh
YKa3aHbl YCJIOBUS YCTOMYMBOCTHU U MOPSAO0K alllIPOKCUMALIUU.

9) YuciaeHHble MeTOAbl pellieHUs MHTErpajbHbIX ypaBHeHMid. UNCIIEHHBIE METOMbI
pELICHUsT WHTErpalbHbIX ypaBHeHuM @Ppexnrosbma uiau BoabTeppa BTOPOro poja: MeETon
MEXAHUYECKUX KBaApaTyp, METOJ 3aMEHBI S1pa Ha BBIPOKICHHOE, JIMHEWHAs anmpoKkcuManus
pELICHUH KyCOYHO-TIOCTOSIHHBIMH JIMOO KYCOYHO-TMHEHHBIMU (DYHKIUSAMH, OIpeaesieHIe
K03()PULIMEHTOB METOI0M KOJUTOKALUH.

CopepxaHue caMOCTOATENBHON pabOTHI onucaHo Bblile. PopMa KOHTPOIISI — YCTHBIN OTYET
IPEenoJiaBaTesto ¢ AeMOHCTpauueil paboThl MPOrpaMMbl Ha COOCTBEHHBIX TECTOBBIX IIPUMEPAX U
Ha MpUMepax, MpeularaéMblX IPerno1aBaTesIeM.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMLAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas pabora (KOHCYJIbTAIMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

WupuBuayanbHble KOHCYJNBTAllMM IO MPEIMETY SBISIOTCS BAXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOyUYEHHs U YCTAaHOBJIEHUIO BOCIMTATEIILHOTO KOHTAKTa
MEXJy IpernojaBaTesieM U O00y4arollMMCA WHBAJIWJIOM WM JIMIOM C OIPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBbS.

7. MaTepuajbHO-TeXHHYECKOe o0ecrieyeHne 1Mo JUCIUIIHHe (MOYTI0)

No Brt paGor MatepuanbHO-TeXHUYECKOe 0OecriedeHne JUCIMITITNHBI
(MoOmyJIs1) M OCHAIIEHHOCTD
1. JlexumoHHsble 3aHATHS | JIeKMOHHAas — ayAMTOpHs,  CHELUANIbHO  O0OpYAOBaHHAs
MYJbTUMEAUMHBIMUA ~ JIEMOHCTPAIIMOHHBIMU  KOMIUIEKCaMH,
yueOHOI MeOeInbIo
2. JlabopaTopHbie [Tomemenne ayig  mpoBeneHUs  JAOOPATOPHBIX  3aHATHUI
3aHATUSA OCHAILIEHHOE yueOHOi mebenblo, NIEPCOHAIILHBIMU
KOMIIbIOTEpaMH ¢ JoctynoM K cetu "HHrepHer" wu
o0ecrieyeHHeM JOCTyla B 3JEKTPOHHYIO HH(OPMaIMOHHO-
00pa3zoBaTeNbHYIO Cpey OpraHu3aIuu
3. I'pynnoBsie [Tomemienue i MPOBEACHUS TPYNIOBBIX (MHAWBUIYAIbHBIX)
(MHAMBUAYATbHBIC) KOHCYJIbTaIHH, yueOHOI MeOeIbIo, OCHAII[EHHOE
KOHCYJIbTAlIUH NPE3CHTAIlMOHHON TEXHUKOU (TMPOEKTOp, 2KpaH, HOYTOYK) H
COOTBETCTBYIOIIMM IPOrpPaMMHBIM 0OecrieyeHueM
4. Texkymuii  KOHTpOJIb, | [IoMeleHne Ui NMPOBENEHUS TEKYyLIEH U IIPOMEKYTOYHOMN
POMEKYTOYHAs aTTecTallii, OCHAIIEHHOE y4yeOHON MeOenblo, epCOHAIbHBIMU
arrecranus KOMIIBIOTEpaMH ¢ JoctynoM K cetu "HHrepHer" wu
o0ecriedyeHreM JOCTyrna B JJIEKTPOHHYIO HH(OPMaIMOHHO-
00pa30BaTeNbHYIO CpPey OPraHU3alUuU
5. CamocTosTenbHas Kabuner 1 camocTosiTeNbHON  pabOThl, OCHAIIEHHBII
pabota KOMIIBIOTEPHON TEXHMKOW € BO3MOXHOCTBIO TOAKIIOYEHHUS K
cetn «VHTEepHET», mMporpaMmol 5KpPaHHOIO YBEIMYEHUS U
00€CMEeYeHHbI JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTENIbHYIO CpPely YHUBEPCUTETA




