MUHHUCTEPCTBO HAYKHU U BEICILIET'O OBPA3OBAHMA POCCUICKOU ®EJIEPALIU
(l)ellepaJIBHoe TOCyJapCTBEHHOE 6IO,Z[>KCTHOC 06pa30BaTeJII>HOC YYPEXKIOACHUC
BBICILIETO O6pa30BaHI/I${

«KYBAHCKUI TOCY JAPCTBEHHBI YHUBEPCUTET»

(DaKy'J'II:TeT MaTeMaTHKU ¥ KOMITBIOTEPHBIX HAYK

PABOYAS TIPOTPAMMA JUCHHUIIJIMHBI (MOIY JIS)

51.0.12 YU CJEHHBIE METO/IbI

Hampasnenne mogroropku  02.03.01 MaremaTrka ¥ KOMIIBIOTEPHBIE HAYKH

Hanpasneurnocts (mpoduns) BeraucnurensHele, IpOrpaMMHEIe,
HWHPOPMAIIMOHHBIE CUCTEMBI M KOMIILIOTEPHbIE
TexHoJoruu; Anrebpa, TeOpUs YUCEN U JUCKPETHBIN
aHanu3; MareMaTHIecKoe U KOMIIBIOTEPHOE

MOZeNUpOBaHKe

dopma 00yueHHs o4Has

KBanudukanus

(crermeHb) BEITYCKHHAKA Oaxanasp
Kpacuonap 2020



Pabouass mporpamma auctumivabl b1.0.12 YucneHHble METOAbI COCTaBJICHA B
COOTBETCTBHH C (peepaaIbHbIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM
Beiciero ooOpaszoBanus (PI'OC BO) mo nampasnenmio moarotoBku 02.03.01
MaremaTuka U KOMIBIOTEPHBIC HAYKH

[Iporpammy cocraBui:
C.B. l'aiinenxo, 3aB. kad. 1O1IeHT, KaHA.(pU3.-MaT.HAYK, TOIECHT

PabGouass mporpamma JUCUMIUIMHBI yTBEp)KIE€HAa Ha 3acelaHuu Kadeapbl
BBIYHCIIUTENLHON MaTeMaTUKU U UH()OPMATUKU

npotokon Ne 10 « 15 » anpens 2020 r.

3aBenyrommii kadenpon (pazpadorunka) ["alinenko C.B.

PabGouass mporpamMMa OHUCHMIUIMHBI yTBEpXKACHA Ha 3acedaHuu Kadeapbl
BBIYHCIUTEFHON MaTeMaTUKU U HHPOPMATHKU

nporokon Ne 10 « 15 » anpens 2020 r.

3aBenyromuii kadeapoi (Beimyckaromieit) [Naitnenko C.B.

VYTBepK/IeHa Ha 3aceJaHud Y4eOHO-METOJUYECKON KOMHCCHM (paKyybTeTa
MaTeMaTHUKHU U KOMITBIOTEPHBIX HAYK

npotokost Ne 2 « 30 » anpens 2020 r.

[Ipencenarens YMK ¢axynprera [lmansko C.I1.

Penensenrsr:

3aBenyromuii kadenpoit npukiaaHoit MmaTeMatrku KyGaHCckoro rocy1apcTBeHHOTO
YHUBEpPCUTETA JOKTOp (PU3NKO-MaTeMaTHUYeCKUX Hayk npodeccop YprenoB M.X.

JIOKTOp PKOHOMUYECKUX HayK, KaHIUJIAT TEXHUYECKUX HayK, Tpodeccop Kadeapsbl
KOMIBIOTEPHBIX TexHosiorui u cuctem Kyol'AY Jlynenko E.B.



1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)
1.1 Hesab ocBOeHMs AUCHMIJIMHBI: CPOPMUPOBATH y CTYICHTOB HPEACTABICHHS O
YHUCJICHHBIX METOAaX pCHICHHUA OCHOBHBIX MAaTEMAaTHYCCKHUX 3aJa4 Ha 3BM

1.2 3apayu AMCUMIVIMHBI. [TOKa3aTh PUEMBI B METO/IbI IIOCTPOEHHS JUCKPETHBIX MOJIEIE
OCHOBHBIX 33124 aHau3a U qud G epeHIrnanbHbIX YpaBHEHHH, TIPUBUATH HABBIKA KOHTPOJIS MOTPEITHOCTEH
Y OLIEHKH CKOPOCTH CXOAMMOCTH UTEPALMOHHBIX METOAO0B. BocmraTenpHas 3ajada Kypca COCTOUT B
JIEMOHCTPAIN BO3MOXXHOCTEH TOBEIEHHBIX 10 YUCIIEHHOTO pe3yIbTaTa MaTeMAaTHIECKIX MOJelel
pealIbHBIX SIBIICHUM.

1.3 MecTo aucuunjnubl (MOAyJis) B CTPYKType 00pa3oBaTe/ibHOM NPOrpaMMbl
Jucuumnnuna «YucaeHHble METOAb OTHOCUTCS K 00s13aTenibHOI yacTu bioka 1

" ucturmuHbl (MOAYJK)" y4eOHOTO IJ1aHa 10 HAPaBJICHUIO TTOATOTOBKU «MaremaTuka u
KOMIIBIOTEpPHBIE HaYKH». J{J151 MOJTHOLIEHHOTO MOHUMaHUs Kypca «UucieHHbIe METOIbD»
HEO0OXOJMMbI 3HAHUS, YMEHHUS U HaBBIKH, 3JI0)KEHHBIE B Kypcax MaTeMaTHYeCKOT0 aHallu3a,
JUHEHHON anreOpsl, GYHKIIMOHATBLHOTO aHaIKu3a, U JuddepeHInanbHbIX ypaBHeHH. CTyAeHTbI
JIOJI’KHBI OBITH TOTOBBI UCIIOIB30BATh MOTYYCHHBIE B 3TOI 00JIaCTH 3HAHUS, KaK IPU U3YUYCHUH
CMEXHBIX TUCITUIUIMH, TaK ¥ B MPOPECCHOHATBHOMN JeITSILHOCTH.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IIJIAHUPYEMbIMHU Pe3y/IbTATAMH OCBOCHHS 00pa30BaTe/bHOM MPOrpaMMbl

W3ydyenue naHHOM y4eOHON AMCUMILIMHBI HaIpaBlieHO Ha (OPMUPOBAHHE Yy OOYHAIOIIUXCS

obmenpodeccuoHabHbIX U npodeccuonanbubix komneteHmi OIIK-1, OITK-4, TIK-5.

Ne Kox n HaumeHnoBanue WHaMKaTophl JOCTHKEHHSI KOMIETEHIIMH
ILI1. KOMIIETEHIIUH 3HaeT ymeeT BJajieeT
1. OIIK-1. Cnocoben OCHOBHBIE pa3pabatreiBaTh | METOJaMH U

KOHCYJIbTUPOBATh U YU CJICHHbBIE YU CJICHHbBIE TEXHOJIOTHUSIMU
HCII0JIb30BaTh METO/Ibl U METO/Ibl U pa3paboTku
(dbyH1aMeHTaJIbHbIE 3HAHUSI B QITOPUTMBI AIITOPUTMBI, YHCIICHHBIX
o0yacTu MaTeMaTH4eCKOIro pelieHus peain30BbIBaTh | METOJOB JUIsS
aHaJIM3a, KOMIUIEKCHOTO U MaTeMaTUYEeCKU | 3TU aJIFOPUTMBI | 3ajad U3
(GYHKIIMOHAJIBHOTO aHaIN3a X 3a7a4 U3 Ha SI3bIKE yYKa3aHHbIX
anredpbl, aHATUTUYECKOM pa3zenos: IIPOrPaMMHUPOB | Pa3/JENoB.
reometpuu, TudPepeHnranTbHoN | Teopus aHUs BBICOKOTO
TE€OMETPHUH U TOTIOJIOTHH, anmnpoKCUMaIM | YPOBHS;
QG epeHIaTbHbIX Y, YUCJIICHHOE
YPaBHEHMH, TUCKPETHOM UHTETPUPOBAHU
MaTeMaTHKU 1 MaTeMaTHYeCKOH | e, TMHelHas
JIOTMKH, TEOPUU BEPOSTHOCTEH, | anredpa,
MaTeMaTHYeCKOM CTATUCTUKU U | OOBIKHOBEHHbIE
CIIy4alHBIX ITPOLIECCOB, g depeHnman
YHUCJICHHBIX METOJIOB, bHBIC
TEOPETUYECKON MEXAHUKH B yYpaBHEHHUA,
npodeccuoHaIbHON ypaBHEHUS
JESATEIIBHOCTH MaTEMaTHYECKO

i ¢puzukw,

UMETh

IpeJICTaBICHNE

0




No Kon u HanmeHoBaHMe WHauKaTopsl JOCTHKEHHSI KOMITETEHITUT

.11 KOMIIETEHIINH 3HaeT ymeeT BJajJeeT

CYIIECTBYIOIIN
X MaKeTax
TIPHUKITATHBIX
POTPaMM.

2. OIIK-4. Cnoco0eH HaXOIHUTh, MaTeMaTHYeCKH | HAaXOIUTh, HaBBIKaMU
AQHAJIU3UPOBATh, PEAIU30BLIBATh | € aJITOPUTMBI aHAJIM3UPOBaATh | MPOTPAMMUPOB
IPOrPaMMHO U UCIOJIb30BaTh HA | YUCIEHHOTO , aHus
MIPAKTHKE MaTeMaTUYEeCKue pelieHus pealln30BbIBAaTh | MATEMATUYECKU
QITOPUTMBI, B TOM YHUCIIC C TUTTAIHBIX MPOrPaMMHO M | X BBIYUCIICHUN
MPUMEHEHUEM COBPEMEHHBIX 3aj1a4 anreOpel, | UCIOJIb30BATh
BBIUHCIUTEIHLHBIX CUCTEM aHaIM3a, Ha TPaKTHUKE

muddepeHman | MaTeMaTH4YeCKU
BHBIX € aJITOPUTMBI
YPaBHEHUH,

WHTETPATBHBIX

YpaBHEHUU

3. [TK-6. CniocobeH ucnoip30BaTh | OCHOBHBIC CTPOUTH uHpopmanuen
METO/Ibl MATEMATHUYECKOTO U ATarbl JTUCKPETHBIE 0 BO3MOXXHOMU
AITOPUTMUYECKOTO BBIUKCIUTENbH | aHAJOTH BBIUMCIUTENbH
MOJICJTUPOBAHUS IIPU PELICHUU oro TUTTUYHBIX oif
TEOPETUYCCKHUX U NMPUKIATHBIX | OKCIICPUMEHTA, | MAaTEMATHYECKH | HEYCTOWYUBOCT
3a1a4y POJIb U MECTO X 3a/1a4, u

YHCIICHHBIX pa3pabaTeiBaTh | MATEMATUYECKU
METOJIOB B QITOPUTMBI UX | KOPPEKTHO
MaTEeMaTHYECKO | MPOTPAMMHON | TIOCTaBJICHHBIX
M pea3anuu 3a/1a4
MOJICTTUPOBAHU

u

2. CTpyKTYypa H coepKaHue TUCUMIITHHBI

2.1 PacnipeaesieHne TPY10EMKOCTH AUCUMILIMHBI IO BUaM padoT

OO6mass Tpyao€MKOCTh MUCHUIUIMHBI cocTaBisieT 6  3ad. ex. (216 wacoB), wux
pacripeziesieHue 1o BujaM paboT MPEICTaBICHO B TaOIHIIE
(015 cmydenmog OPO)
Bun yuebHoli paboThl Bcero CemecTpbl
4acoB (uacsr)
6 |7

KonrakTHas padora, B TOM 4YucJIe:
AyIuTOpHBIE 3aHATHS (BCEro): 120 68 52
3aHsTH JISKIIMOHHOTO THIIA 60 34 26
JlaGopaTopHble 3aHATHUS 60 34 26
3aHATUS CEMUHAPCKOTO TUTA (CEMUHAPHI,
MIPAKTUYECCKHUE 3aHSTHSI) ) ] ]
HNHasi KOHTaKTHas padora: 4.6 23 | 2,3
KonTpons camoctostensHoi padoTsl (KCP) 4 2 2




[Tpomesxytounas arrecrauus (MKP) 0,6 0,3 | 03
CamocTosiTejibHasi pab0oTa, B TOM YHCJIE: 29 11 18
[TpopaboTka yueOHOro (TEOPEeTUYECKOro) MaTepuaa 17 5 12
BrInonHeHne WHIMBHTY aIbHBIX 33JJaHUN (COCTABIICHHE
IrOpUTMa, HAIMCAHUE, OTIIaJKa IPOrPaMMBI, TTOI00P 6 3 3
TECTOBBIX IIPUMEPOB)
[ToaroToBKa K TEKyIIEMY KOHTPOJIIO 6 3 3
KonTpoJb:
IToaroroBka K 3K3aMeHy 62,4 26,7 | 35,7
OO01mas Tpy10eMKOCTh yac. 216 108 | 108
B TOM HCJIe KOHTAKTHASA | ., 46 | 703|543
pabora
3a4. e[ 6 3 3

2.2 CTpPYKTYypa TUCHUNIHHBI
Pacrnipenenenne BuI0B yaeOHOM paOOThI M UX TPYJTOSMKOCTH IO pa3/iesiaM AUCIHILTAHBL.
Pa3nensl (Tembl) TUCHUILUIMHBI, H3y4YaeMble B 6 ceMecTpe (ouHas ¢popma)

KonugectBo yacos
Bueayaur
Ne HammenoBanwme paznenos (Tem) Beero Ay;[:g:TI;HaH opHyaﬂ
paboTa
J | 113 JIP | CPC
1 2 4 5 6 7
1 Cxema BBIMHCIHTENLHOTO SKCIIEPHMEHT. Knaccuguxanms 4 2 ) 0 2
IOTPEUIHOCTEH.
5 WuTepnionsuys v HauwIydiee npudInKeHue; 29 | 12 i 14 3
MHOTOWICHBI YeOblIeBa.
Mertoapt pelenus HEJIVMHEHHBIX YPAaBHCHUUW U CHCTEM 14 6 ) 6 2
YPaBHEHUMU.
4,  |YucreHHOE MHTETPUPOBAHUE. 14 | 6 ” 6 2
5.  |[YucreHHBIE METOJIBI IMHEHHON areOphl. 18 | 8 ] 8 2
UTOI'O no pazdenam oucyuniurvl 79 | 34 - 34 11
KonTpons camocrositenbHoi padotsl (KCP) 2
[Tpomexxytounas arrecranus (MKP) 0,3
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 3
OO0m1ast TpyJ0OEMKOCTh 1O IUCIUIINHE 108

[Tpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunHapsl, JIP — maGoparopHbie
3ansatus, CPC — camocrosiTenpHas paboTa CTyJeHTa

Paznenbl (TemMbl) AUCHUTUIMHBI, U3y4aeMbIe B / ceMecTpe (ouHas ¢hopma)

Paznensl (TeMbl) AMCHUIUIMHBL, U3yYaeMble B 7 ceMecTpe (ounas ¢hopma)



KonnuecTtBo yacos
Bueayaut
No HammenoBanwne paznenos (Tem) Beero Ay;[;T;)T[;HaH OpHyaSI
pabora
J | 1I3 JIP | CPC
1 2 3 4 B 6 7
YucieHHbIE METOIBI PEIICHHS OU6HI(H0BCHHI>IX 28 | 10 i 10 8
I pepeHInANBHBIX YPaBHEHHUH.
YucieHHbIe METO/IbI PELICHH5 OCHOBHBIX ypaBHEHHI 31 | 12 i 12 7
MaTeMaTHIeCKON (hH3HKH.
3|YucneHHbIe METO/IBI PEIICHUS] HHTETPAIBHBIX YPaBHEHU 11 | 4 - 4 3
UTOI'O no pazdenam oucyuniumnsl 70 | 26 - 26 18
KoHnTtposb camocTositenbHOM padoThl (KCP) 2
[Tpomexxyrounas arrecrauus (MKP) 0,3
[ToaroToBKa K TEKyIIEMY KOHTPOJIIO 3
OO01m1as TPyJ0EMKOCTh 1O TUCIHUILINHE 108

2.3 Conep:xaHue pa3iesioB (TeM) THCIHIINHBI

2.3.1 3auATHA JEeKIHUOHHOI0 THIIA

dbopme Hprorona. OcTaTouHbIN WieH

HanmMeHnoBaHue dopma TeKyIero
No Coneprkanue paszjena
pasznena KOHTPOJIS
1 2 3 4
1. Cxema YucneHHbIe METOABI KaK cocTaBiIsgonas yacte |JIP
BBIYHUCIIUTEILHOTO  [BBIYUCIHUTENIBHOrO dKcniepuMenTa. Mcrounuku | OTder mo
SKCIIEPHUMEHTA. BO3HUKHOBCHHMSI M KJIaCCU(pUKAITUS nabopaTopHOI
Krnaccudukanus norpemrHocteit. [lorpemnocTu pabore:
MOTPEIIHOCTEM. apu(MeTUUECKUX ONeparuii. CTYJICHTBI
00s13aHBI
MIPOBECTH AHAJIN3
IOTPELIHOCTEN B
peaM30BaHHOM
AITOPUTME.
2. WNuTtepnomauus u [TonsTre 06 anmpokcumanuu ¢GyHKIui. 3agaya |JIP
HaWIyqIiee MHTEPNOJALNHU. THTepONsIInOHHbBINA OrtueT 1o
npuOIIKEeHNE; MHOTo4JIeH B popme Jlarpanxa u ero nabopaTtopHoit
MHOTOYJICHBI OCTaTOYHBIN usieH. Pa3nenennbie pa3HOCTH U UX |paboTe:
YeOrIIeBa. cBolicTBa. MHTEPNOIALIMOHHBI MHOTOYWIEH B |TI0 KAXKJIOMY

METOAY CTYACHTBI

uHTepnomnsiuuu B popme HetoToHa. pa3pabaThIBalOT
I/IHTepHOJ'ISIHI/IOHHI)Ie MHOT'OYJICHBI Ha aHFOpI/ITM
PaBHOMEPHBIX CETKax. MHOTOUJIEHbI peleHust
YeObimeBa. MUHUMHU3AIHUS TTOTPEITHOCTH OITPEICIIEHHOTO

uHTepnosiui. CXoIuMoCTh
MHTEPIIOJISIIMOHHOTO ITpolecca. PazneneHnble
Pa3HOCTH C KPaTHBIMHU y3JIaMHU.
WHTepnonanpoBaHue 1o 3HaYeHUIM QYHKIMU U

KJiacca 3a/1a4,
peanu3yroT 3TOT
QITOPUTM Ha

SI3bIKE BBICOKOTO

ee NMPOMU3BOJHBIX B y3nax. [lonstue o YPOBHS,
crutaitHax. [Toctpoenue kyonueckoro TECTUPYIOT €70
MHTEPIOJISIIIMOHHOTO CIUTaliHa METOJIOM paboty u
MOMEHTOB. MeTo/ IPOTOHKHU PELIEHUS IPEICTABIISIFOT

anredpandeckoil CUCTEMBI C TpeXInaroHajabHOU
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MaTpullel. DIIEMEHT HaAUITyUIIero
NpUOIKEHUS B TMHEHHOM HOPMHPOBAHHOM
npoctpaHcTBe. Teopema CynecTBOBaHMUS.
EAMHCTBEHHOCTH B CTPOTr0 HOPMUPOBAHHOM
MpOCTpaHCTBE. JINHENHAs annpoKcUManus B
TrHJILOEPTOBOM MPOCTPAHCTBE. ANIMIPOKCUMALIUS
MHOTOYJICHOM B CPEIHEM KBAIPAaTUYHOM.
[Tpubmmxenne GpyHKIMY, 3aJaHHON TabIuIIeH
CBOMX 3HAYEHUH, [0 METOIy HAMMEHBIIIUX
KBazpaToB. Hamnyuiiee paBHOMepHOE
IpUOIMKEHNE MHOTOUJIEHOM.

OTUCT
mpernoaaBaTeiIto.

Mertob! penieHus
HEJIMHEHHBIX
YpaBHEHUU U
CHUCTEM ypaBHEHUM.

3agaya OThICKAHUSI KOPHEN HEJTMHEIHOTO
ypaBHeHus. CriocoObI OT/IETICHHS KOPHEH.
Merton nenenus oTpeska nomojaaM. Meton
MIPOCTOM UTEPAIU: YCIOBUS U CKOPOCTh
cxoaumocTtu. Meroa HproToHa pereHust
HEJIMHEHHOTO YpaBHEHUS: T€OMETpUUECKas
WHTEpIpEeTaLus, YCIOBUSA CXOAUMOCTH U
OIICHKA MOTPENTHOCTH. MoauduKaum MeToaa
Hprotona. UHTEpIONISIIIMOHHBIE METOIBI
pELICHUS HEITMHENHBIX YPAaBHEHUI: METO/L
napa0oj1 1 oOpaTHast HHTEPIIOJIAIINS.
WrepanmoHHbie METOIBI PEIICHUSI CUCTEM
HEJIMHEHHBIX YPaBHEHUH.

JIP

Otyer no
nabopaTopHOI
pabore:

0 KaXIOMY
METOJTy CTYJICHTHI
pa3pabaThIBatOT
QITOPUTM
peuieHus
OTIPEICIIEHHOTO
KJiacca 3aj1a4,
peanu3yroT 3TOT
QITOPUTM Ha
SI3BIKE BBICOKOTO
YPOBHSI,
TECTUPYIOT €TO
paboty u
IPEICTABIISIOT
OTYeT
IPENo/IaBaTEII0

YucnenHoe
WHTETPUPOBAHHUE.

ITocTanoBKa 3aa4M YHCIECHHOTO

uHTerpupoBanus. Llenu, onpenenstonue BEIOOP

KBaJPaTypPHBIX y3J10B ¥ KOA(PPUIIMEHTOB.
HMHTepnoyIMOHHbIE KBaIpaTyphl U UX CTEIICHb
TOYHOCTH.

KBanparypusie popmyinsl HetoTona-Koteca.
CocraBHble (hopMyJbl Tpanenui, CumMrcona u
«TpeX BOCBMBIX», UX ITOIPEIIHOCTH. [ TaBHBII
YJIEH IOIPEIIHOCTH, paBuiIo PyHre
MIPAKTUYECKON OLIEHKH ITOTPEIIHOCTH U
YBEIIUYECHUS TOUHOCTHU KBAIApaTyphl.
KBanparypusle popMyIibl HauBbICIIEN
anreOpanyeckol CTerneH! TOUHOCTH, UX
CyILIECTBOBaHUE IIPU 3HAKOIIOCTOSTHHOM

JIP

Otuer no
1abopaTopHOii
pabore:

0 KaX/10My
METO/Y CTYIEHTHI
pa3pabaThIBalOT
QITOPUTM
peleHus
OTIPEIEIIEHHOTO
KJacca 3a/1ad4,
peamu3yroT 3TOT
QITOPUTM Ha
SI3BIKE BBICOKOTO

BECOBOI (DYHKIIUU; CBSA3H C OPTOTOHAIBHBIMU  |YPOBHS,
CHCTEMaMU MHOIOWICHOB, [IPUMEPBI KBaAPaTyp [TECTUPYIOT €0
JUTSL 4aCTO BCTPEUAIOLINXCS BECOBBIX (DYHKIUH. |paboTy H
CXoamMoCTh KBaJIpaTypHOTO TIpoliecca. MPEACTABISIOT
MeTobl BEIYMCIIEHUS] KPATHBIX UHTErPAJIOB. OTYET

ITousitue o merone MonTe-Kapio. MPENOIaBaTENIO




YucineHHbIE METOIbI
JTUHEHHOH anreOpsl.

TouHbIE METOABI PELICHHS CUCTEM JIMHENHBIX
anreOpanveckux ypaBHeHHH. CXeMbl
peanu3anuu Metona ["aycca ¢ BeIOopoM
BEJIIyIIEro 3JeMeHTa. MeTos KBaJpaTHOrO
kopHsi. OOpaleHne MaTpUIlbl U YTOYHEHUE
MPUOJIKEHHON 00paTHOM MaTPHIIHI.
CX01MMOCTbh MAaTPUYHOM r€OMETPUYECKON
nporpeccuu. MeTo il NpoCTOM UTEpalluU U
3eiiens, ycIoBUsI CXOAUMOCTH.

CBenenue JUHENHON CUCTEMEBI K 3a1a4ue
MUHUMU3ALNN KBaIpaTUYHOTO (PyHKIIMOHAIA.
Pelenne BapnaninoHHOM 3a1a4l METOJaMU
MOKOOP/IMHATHOTO U TPAMEHTHOTO CITyCKa.
ITonsiTHE O METOIE CONPSKEHHBIX I'PATUEHTOB.

JIP

Ortuer no
1abopaTopHOii
pabore:

10 KQXKIOMY
METO/Y CTYICHTBI
pa3pabarbIBarOT
QITOPUTM
peuieHus
OTIPEIEIIEHHOTO
KJiacca 3a/1a4,
peau3yroT ATOT
QITOPUTM Ha
SI3BIKE BBICOKOTO

[TorpemHocTh MPUOINKEHHOTO PEIICHUS YPOBHS,
anredpanvyecKkoil CUCTEMBI U Mepa TECTUPYIOT €ro
00yCIIOBIEHHOCTH. MeTO/1bl perysipu3aluu paboty u
IUIOXO OOYCIIOBIEHHBIX CHCTEM. IPEJCTaBIISIIOT
Yactuynas npobiemMa cCOOCTBEHHBIX 3HAUEHUI: |OTYET
OLICHKA CIIEKTPaJIbHOIO Painyca MaTpPHUIIbI, IIPEenoaaBaTesio
teopeMma ['epmiropuna. CriekTpaibHble
CBOMCTBA MOAOOHBIX MaTpull. O030p METOI0B
pelIeHus OTHOM MPOOIEeMbl COOCTBEHHBIX
3HAYE€HUM, OCHOBAHHBIX HA MTOCTPOCHUHU
XapaKTePUCTUUECKOTO MOJIMHOMA.
Pemenue nmomHoM poOieMbl COOCTBEHHBIX
3HAYEHUH 11 CHMMETPHUYHON MaTPHUILBI
MeToa0M BpamieHuid. [IpeoOpa3zoBanue
OTpakKeHHUsI, IPUBEACHNUE MATPULIbI K popme
Xeccenbepra. QR -anropurm.
Yucnennsie MeTo1bl |[IOHATHE O MHOTOIIArOBBIX U OJJHOIIATOBBIX JIP
perieHus MeToAax pemenus 3agaun Komm ams Otuer no
OOBIKHOBEHHBIX 0OBIKHOBEHHOTO TU((HepeHIINATEHOTO nabopaTopHOI
muddepeHIanbHBIX | ypaBHEHUS TepBoro nopsaka. OnHomarossiii  [pabote:
YpaBHEHUH. BAPUAHT METO/A PSAOB: BBIBOJ METOJOB 0 KaXJA0My

Diinepa U NpeIuKTOP-KOPPEKTOP C OLIEHKAMU
MOrPEIIHOCTEM.

Cnoco0 Pynre-KyTra nocrpoenus
OJIHOIIIAroBbIX MeTON0B. [IpuMepsl MeTO10B
BTOPOT0-UETBEPTOr0 NOPSAIKOB TOUHOCTH.
PacnipocTpaHeHne 3TUX METOJ0B HAa CUCTEMBI
ypaBHEHUH nepBoro nopsaka. [Ipasuiio Pynre
IIPAKTUYECKON OLIEHKH MOTPEIIHOCTH U
YBEJIMUYEHUS TOYHOCTU OJJHOILIArOBBIX METOJIOB.
Merton cTpenbObl peleHns KpaeBoi 3a1auu Jist
HEJIMHEWHOTO OOBIKHOBEHHOTO

QG GepeHIaIbHOr0 YPaBHEHUS! BTOPOTO
MOPSAJIKA U Il CHUCTEMBI JIBYX HEJTMHEHHBIX
OOBIKHOBEHHBIX JU(PepeHIINaTbHBIX
YPaBHEHUH MIEPBOTO MOPSIIKA.

Pa3HocTHas annpokcumanys NepBbIX U BTOPBIX
IIPOU3BOJHBIX IJI1aIKON QYHKIMH.

METOZY CTYIECHTBI
pa3pabaThIBarOT
AIITOPUTM
penreHus
OIIPE/ICIICHHOTO
KJ1acca 3ajad,
peaNn3yIoT ITOT
aJITOPUTM Ha
S3BIKE BBICOKOI'O
YPOBHH,
TECTHPYIOT €T0
paboty u
HPE/ICTABIISIOT
OTYeT
HPETIo/IaBaTeIo
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BrruucnuTensHas HEyCTOMYUBOCTE (OPMYIT
yuciaeHHOro au¢ depeHITupPOBaHMS.

Meron KOHEUHBIX pa3HOCTEH pELICHUS KpaeBOU
3a7jauyl JUIsl TMHEHHOTOo OOBIKHOBEHHOI'O

QG epeHIaIbLHOr0 YPaBHEHUS! BTOPOTO
NOPsIJIKA: TIOCTPOCHUE PA3HOCTHOM CXEMBI U €€
OJIHO3HAYHasl pa3peliiMOCTb, OIICHKA
HNOTPEIIHOCTH U CXOAMMOCTh METOZA CETOK.

Yucnennsie MeToAbl (OCHOBHBIE MOHSTHS TEOPUU PA3HOCTHBIX cxem: |JIP
PEIICHUS] OCHOBHBIX |HOPMBI B IIPOCTPAHCTBAX CETOYHBIX (DYHKIMH, |OTYET 1Mo

ypaBHEHUU anmpokcuManus quddepeHnnanbHon 3aqaan  |1abopaTopHOi

MaTeMaTHYECKOW  |Ha PEIICHHH, CXOJUMOCTh H YyCTOMYUBOCTh paborte:

(1076370478 pa3HOCTHOM cXeMbl. CBs3b alllIPOKCUMALIUU U |10 KaXKIAOMY
YCTOHYUBOCTH CO CXOJIUMOCTBIO. METO/Y CTYICHTBI

Pa3zHoctHbIe cxembl pernenus 3agaun Komm myist |pa3pabaTbiBaroT
OJIHOMEPHOTI'0 YPAaBHEHUS TEIUIONPOBOJAHOCTU: |AJITOPUTM
IIOCTPOEHUE U UCCIIEIOBAHNE ANIPOKCUMALIUU U|pEILEHUS

YCTOMYMBOCTHU JABYXCIIOMHBIX CXEM. OIIPEAEIEHHOTO
CrnekrpanbHoe ycnosue Helimana, KJlacca 3a/1ad,
HEYCTONYHUBOCTD TPEXCIONHON CXEMBI. peanu3yIoT 3TOT
Pa3HOCTHBIE CXEMBI CMEILIAaHHBIX KPAeBbIX QJITOPUTM Ha
3a[a4 Jylsl ypaBHEHHs TEIUIONPOBOAHOCTH. SI3BIKE BBICOKOTO
Pasnoctable cxemsl 3anaun Komn n YPOBHH,
CMEIIaHHBIX KPAeBbIX 3aJa4 JUlsl yPaBHEHHUS TECTUPYIOT €TI0
KOJICOAHUH CTPYHBI. paboty u
Pa3HocTHas annpokcumanus oneparopa IIPEICTaBIISIIOT
Jlarutaca. Annpoxkcumariysi TpaHMYHBIX OTYET

yCJIOBUI B 00JIaCTH, OTPaHUYECHHON IIPENoAaBaTelo

KPUBOJIMHEWHBIM KOHTYpOM. CXOAUMOCTh
Pa3HOCTHOM CXeMBI 3a1auu Jupuxie mis
ypaBHeHus [lyaccoHa B IpsIMOYTrOJIbHHKE.
IIpencraBieHue o BapualMOHHbBIX U
IIPOEKIIMOHHBIX METOAAX PEIICHUS KPAeBbIX
3aj1ay A7l TUHEWHBIX A depeHnalbHbIX
YPaBHEHHH B YACTHBIX IPOU3BOJHBIX.

Meronapbl pemieHuss  [UuciaeHHbIE METOBI PELIEHUS UHTETPpANIbHBIX  |JIP

UHTETPAJIbHBIX ypaBHeHU Ppearonbpma BTOporo poja: meron | Otyer no
YPaBHEHHUH. MEXaHUUECKUX KBaJIpaTyp, METOJI 3aMEHBI sJipa |1abopaTOpHOI
Ha BBIpOXAeHHOE. HEKOppeKkTHOCTH pabore:
MHTETPAJIbHBIX YPaBHEHUH IIEPBOTO POAa. 0 KaKJIOMY
Meron KOJIIIOKauii YMCIIEHHOTO pEeLIeHUS METO/Y CTYIEHTHI
CUHTYJISIPHOTO MHTETPAJIbHOTO YPaBHEHHUS pa3pabaThIBalOT
IIEPBOTO poJa. ITOPUTM
pelieHus
OIIPEAEIEHHOTO

KJlacca 3aj1ad,
peau3yroT ATOT
QITOPUTM Ha
SI3BIKE BBICOKOTO
YPOBHS,
TECTUPYIOT €TO
paboty u




MMpEaACTaBJIAOT

OTYeT
IIPEIO1aBATEII0
2.3.2 3aHATHS CEMUHAPCKOI0 THIIA He NPeAyCMOTPEHBI.
2.3.3 JlaGopaTopHbIe 3aHATHSA
e HaunmenoBanue Temarnka NpakTUYECKUX 3aHATUN dopma TEKyIEro
) pasnena (cemMuHapoB) KOHTPOJIS
1 2 3 4
1. Bomnpoc teopernueckuii. OTnenbHoe JIP
nabopaToOpHOE 3aHITHE HE [Ipu BeIMONTHEHUM
MIPEAYCMOTPEHO. 1a0b0pPaTOPHBIX
CxeMa peay |y paTop
3aJIaHUN B CBOEM
BBIUMCIIUTEIBHOTO
OTYETE CTYACHTHI
3KCHEPUMEHTA.
00s13aHbI IPOBECTU
Krnaccudukanus
. aHaIu3
MOTPEUTHOCTEH. .
IIOIPELIHOCTEN B
peann30BaHHOM
QITOPUTME.
2. HHTepnoissiuoHHbI MHOTOWIECH B popme |JIP
Jlarpanxa. THTEpHOASALIMOHHBIMI B ortuere no 3agauam
MHorousieH B popme HproTona. Cxema anmpoKCUMaluu
DWTKeHa BHIYUCIICHUS 3HAUCHU I JIOJKHA OBITH
MHTEPIOJIALIMOHHOIO MHOTOUJICHA. yKka3zaHa popma
WHuTepnossanus u|HTEepnosAnys Ha pABHOMEPHOU CETKE 3a7aHus
Haujgyuuiee (Bmepen, Ha3all, C LIEHTPAIbHBIMU npuOIKaeMoi
npUOIKEHNUE; pasHocTsimu). HTeprionsanus (GyHKIUH, BU]T
MHOTO4WJIECHbI MHoroujaeHamu YeOrwimiesa. J[poOHo- npuOIKaromen
Yeobpimena. pauroOHaIbHAS UHTEPIOJISALIMSL. byHKIMH, C1I0CO0
WuTepnionsiiys KyOM4eCKUMHU CIIJIaifHAMU. [OTIpeieNIeHus
[Tpubmmxenne GyHKIMU MHOTOWIEHOM I10 [paCCTOSHUS MEXTY
METO/Y HaUMEHbIIINX KBaIPaTOB. GYHKIIUSMU, aHATTU3
[Tpubnmxenrne GyHKIUU MHOTOWIEHOM B [[TOTPEIIHOCTEH.
CpPEIHEM KBAJIPATUYHOM.
3. Mertoasl peleHNs] HEITMHEUHBIX JIP
YPaBHEHUN: TUXOTOMUU, IIPOCTON B oruere no
utepauuu, HproToHa, cexymux, xop, METOJIaM peLIeHUS
napaboi1, 00paTHO UHTEPIOISAIHIH. HEJIMHEHHBIX
Mertoapl Hpr0TOHA 1 TPOCTOM UTEpAllUd  |YPABHEHHUI U CUCTEM
JIsl HEJIMHENHBIX CUCTEM JIBYX YPaBHEHUH |TAKUX YPAaBHEHUI
Metoasl  peuieHus . ABYX YP yp
. C ABYMSI HEU3BECTHBIMH. YKa3bIBalOTCA
HEJTMHEHHBIX
. YCIJIOBUS Ha KJacc
YpaBHEHUU U CUCTEM .
. GyHKIHHA, 3a1aF0IIIX
YpaBHEHUH.

ypaBHEHHsI, CKOPOCTh
CXOJIMMOCTH METOJIa,
YCIIOBHSI HA BBIOOD
HAYaIbHOTO
npUOIIMKEHNS,
KOHTPOJIb TOYHOCTH
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HalJIECHHOTO
PUOJIKEHUS.

YucnenHoe
WHTErPUPOBAHUE.

MeToabl YUCIIEHHOTO UHTETPUPOBAHMUS:
meTo bl HetoTona — Koteca ¢ kouTposiem
MOTPEUTHOCTH 10 TipaBuity PyHre; meToabl
HaWBBICIIEH aJIreOpandecKoi CTeTICHH
TOYHOCTU C KOHKPETHBIMU BECOBBIMU
bynkumsmu; metoa Monte-Kapiio.

JIP

B ortuere no
¢dopmynam HeroTona-
Koteca yka3biBaercs
anredpandeckas
CTENeHb TOYHOCTH
KBaJIpaTypbl, HOPSIOK
MOTPEIIHOCTH
OTHOCHUTEJIBHO I11ara y
COCTaBHOM
KBaJIpaTypBhl.
KonTpons
MOTPEUTHOCTH 1O
npaBuity Pynre
MpeArnoaracT 3HaHUue
ompezeneHus
[JIaBHOTO 4YJIeHa
MOTPEIIHOCTH.

YucaeHHbIE METO/IbI
JTUHEWHOW anreOphl.

UucneHHbIe METOIbI PEIICHUS CUCTEM
anredpandyeckux ypaBHeHU. Metoz
BpallleHU PeHICHUS MPOOIeMbI
COOCTBEHHBIX 3HAYECHUHN IS
CUMMETPUYHONW MATPHIIBI.

JIP

B ortuere no merony
["aycca oObsicHsieTCA
CMBICJI BBIOOpa
IJ1aBHOT'O dJIEMEHTA U
AITOPUTM
peanu3anuu BeIOOpA.
B urepannoHHbIX
METO/AaX PEIICHUS
anredpandecKux
CHCTEM JJISI TECTOBBIX
3aJa4 JOJKHA OBIThH
000CHOBaHA
CXOJHUMOCTb METOJA.

YucneHHbIe METO/bI
pelIeHus
OOBIKHOBEHHBIX
nuddepeHIaTbHBIX
YPaBHEHUHU.

Pemenue 3anaun Kommu mmst
0OBIKHOBEHHOTO TU((HepeHIINATBEHOTO
YpaBHEHHMsI [IEPBOT0 MOPSAIKA METOIOM
Pynre — Kyrra 2-4 nopsiika ¢ KOHTpoJieM
MOTPEIIHOCTH U aBTOMATUYECKUM
BbIOOpOM 111ara 1o npasuiy Pynre.

Pemenue 3anaun Komm 11t cucteMsl
IBYX Au(depeHInaIbHbIX YpaBHEHUM
MIEPBOTO MOPSAIKA TEM K€ METO/I0M, YTO U
B IIPEIbIAYIIEM 3aJaHUH.

Pemenue kpaeBoii 3ajjauu 17151 CUCTEMBbI
IBYX Au¢depeHnaIbHbIX YpaBHEHHM
MIEPBOTO MOPSAIKA METOJIOM CTPEIbOBI.

Pemienue nuHeHONW KpaeBoOM 3a4a4u IS
O0OBIKHOBEHHOTO U (hepeHIInaIbHOTO
ypaBHEHHSI METOJIOM KOHEUHBIX
pa3HOCTEH;

JIP

B oruere no 3agaue
Komu o6s13aTensHO
yKa3aHHe MopsIKa
TOYHOCTH
BBIOpAaHHOTO METO/1a
¢ GopMyIHpOBKOI
onpeaeneHun
JIOKAJIbHOMN
MOTPENIHOCTH U
MOpsAJIKa TOUHOCTH
OJIHOIIIar0BOT0
Meroza. B merone
CTpeNbObI TOTKEH
OBITh yKa3aH
MIPUCTPEINBAEMBIN
IapaMeTp U ero
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TOYHOE 3HAUYEHUE AJIs
MPEI0KEHHOTO
CTYJIEHTOM TECTOBOI'O
npumepa. B
Pa3HOCTHOM CXeMe
YKa3bIBaeTCs MOPSAI0K
anmnpoKCUMalu Ha
pelieHun

g epeHraIbHOR
3aJ1auH.

YuclieHHbIE METO]IbI
pELICHUs OCHOBHBIX
YpaBHEHUU
MaTeMaTU4YECKOMI
bu3HKH.

Pemenne KOHEUYHO-Pa3HOCTHBIM
METO0M OJHOM U3 KpaeBbIX 3a/1a4 B
YAaCTHBIX IIPOU3BOJHBIX C JIBYMS
HE3aBUCHMBIMH [1€PEMEHHBIMU JUISI
ypaBHeHus [lyaccona, BOJIHOBOTO
YPaBHEHMSI UM yPaBHEHUS
TEIIONPOBOJHOCTH.

JIP

B otuere no
Pa3HOCTHBIM CXeMam
JUJIsl ypaBHEHUH B
YaCTHBIX
MTPOU3BOIHBIX
MIPUBOAUTCS
KOpPpPEKTHas
MMOCTaHOBKA
nuddepeHmanbHOu
3a/1a4u, TOCTAaHOBKA
€€ pa3HOCTHOTO
aHajiora ¢ ykazaHuem
opsiIKa
anmpoKCUMAIMU Ha
pEIIeHUH U YCIIOBHIA
CXOJIUMOCTH
Pa3HOCTHOM CXEMBI.
JlanHoe 3asanue
OTHOCHUTCS K
KOHTPOJINPYEMOU
CaMOCTOSITEILHOU
pabore.

MeTtoapl peuieHu-d

WHTErPAIIBHBIX MEXaHUYECKUX KBaJIpaTyp. ITOCTPOEHHUS

YPaBHEHUM. JIUCKPETHOI'O aHajIora
MHTErPAIIBHOTO
YpaBHEHHUS.

HucneHHoe penieHre JMHEHHOT o
WHTETpajJbHOro ypaBHeHus dOpenronbma
iy Bosbreppa BTOporo poga MeToaom

JIP
B otuere noimkeH
OBITH OIIKCAH COCO0

3amuTa nabopatopHoi padotsl (JIP), Beimonunenue kypcosoro mpoekrta (KII), kypcoBoit

pabotsl (KP), pacuerno-rpadmueckoro 3amanusi (PI'3), mamucanue pedepara (P), acce (I),
kostokBuyM (K), rectuposanue (T) u T.1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBbie paboThl HEe IPETyCMOTPEHBI.
2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHus AJIs1 CAMOCTOATEIbHOH padoThl

00y4arouUXCcH Mo JUCUMUILIMHE (MOIYJII0)

Ne

Bux CPC

[Tepeuenpb yueOHO-METOAMUECKOTO 00ECTIeYeHHS JUCIUTUIUHBI
10 BBIIIOJIHEHUIO CAMOCTOSITENIbHOM paboThI
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1 |U3ydenue nexmoHHOro [MeToandeckue peKOMEH IAINH 10 OpTaHu3alluu
Marepuana, CaMOCTOSITENILHON pabOThI CTYICHTOB YTBEPKACHHBIE Kadeapoit
[TonroToBka oT4eTa MO |BBIYMCIIUTEIILHOM MAaTEMaTHKU B HHPOPMATUKH, TIpoToKo Ne 14
naboparopHoii padore; |ot 14.06.2017 r.
ITonroroBka k
9K3aMCHAM.

Y4eOHO-METOIMUeCKHE MaTepHalibl Ui CaMOCTOSITEIBHONH pPabOThl OOydYaIOMIMXCS M3
YHCITa MHBAJIHU/IOB U JIMII C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710poBbst (OB3) nmpenocrasisrores
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHPUATHS HH(DOPMAITIH:

JInst I ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopme aynuodaiina;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst 1 ¢ HapyIIeHUsIMH CITyXa:

— B mieyaTHOU hopme,

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA.

JUiist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B IIeYaTHOM opme,

— B popMe ayaunodaiina;

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIEpeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
00y4aromuxcs.

[TompoOHbIE MOCTAaHOBKH 3a/a4 Uil CAMOCTOSITENIbHOW PaOOThI CTYJECHTHI MOJYy4YaroT B
OYHOM HHIMBHyaJbHOM OOIICHWH C mpernojaBaTteneM. O4YHble KOHCYJIBTAIMN HE COCTABISIOT
npoOJIeMBbl: eXKEHENIENIFHO MPEeroIaBarelib padoTaeT B ayAUTOPHU CO CTYAEHTAMHU B CPEJHEM I10
ISITh YacoB.

JInsg Ui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMH BOCHPHUSATHS WHGOPMAIUH (HapyIICHUS
3peHust b0 ciIyxa, a Takke C HapyUIeHHSMHU OIOPHO-JBUTATEIBHOIO ammapara) BO3MOXHA
BUJICO M ayJTUO 3aITUCh JICKIIHIA: JIEKTOP UMEET PUBBIUKY BCE IPOM3HECEHHBIE CIIOBA 3aMHCHIBATH
Ha JIOCKE, a 3alliCaHHble Ha JOCKEe (OPMYIIbI TOBTOPSTH YCTHO.

3. O0pa3oBaTejibHbIE TEXHOJIOTHH
HHTepakTUBHBIE TEXHOJIOTHH B 6-M CEMECTpe MPeayCMOTPEHBI BO BCEX J1a0OPaTOPHBIX

3aHATUAX B 00beMe 34 yacos.

Hcnonb3yemMble HHTEPAKTUBHBIE 00pa30BaTebHbIE TEXHOJIOTHUHI Komnnue
CTBO
4acoB

Tpenunr Ha Temy: «IHTepHOIALMS MOTUHOMAMHU JIEMEHTAPHBIX (QYHKIMI» ¢ 2

Hpe3eHTalUsAMU KOIOB IIPOTPAMM U TECTOBBIX IIPUMEPOB, JEMOHCTPUPYIOLIUX
BJIMSIHUE HEYCTPAHUMBbIX MOTPEIIHOCTEH M MOTPELIHOCTEH METOIa.
Huckyccust Ha Temy: «CpaBHEHNE UHTEPIOJSIIUOHHBIX TOJMHOMOB B (hopMax 2
Jlarpanxa u HploTOHa» ¢ IEeMOHCTpaIiel IpeuMyIIecTB HbIOTOHOBA
IIPEACTABJICHNS. DKCIEPUMEHTHI IT0 MHTEPIIOJIMPOBAHUIO BIIEPEA M HA3a/.
['pynmnoBbie TUCKYCCHH 10 CITOCOOaM 3a1aHusl allpPOKCUMUPYEMbIX (QYHKIHH, 2
dbopMaM npeacTaBIeHUs alllIPOKCUMHUPYIOMNUX (GYHKIMHI BU1aM METPUK,
OTpeNIeNAIOIUX 0JIU30CTh QYHKIHUH.
HI/ICKYCCI/IH 110 BOIIPOCY MUHUMMU3AIIUH HAKOIIJICHHUA BBIYUCIUTCIIBHBIX 2
norpemHocTed B Merojie ['aycca pemeHus CucTeM JMHEHHBIX alredpanuecKux
13




ypaBHeHHA. Mies BbIOOpa BEIyIIEro 3JIeMEHTa U BO3MOKHOCTb KOHTPOJIS
HEBBIPOXKACHHOCTH MATPHULIBL.

KOMHBIOTepHaSI CUMYJIAIMA BBISABJIICHUS BBIPOKACHHBIX MATPHILL, BO3MOKHBIC
HEyda4M M3-3a BbIYMCINTCIBHBIX HOFpGH.IHOCTCﬁ.

AHanu3 NOCTaHOBKU 3aJjauil ApOOHO-PAaLOHAIBHON UHTEPHOISAILMH, TOUCK IPUYUHBI
HapyLeHHs €AUHCTBEHHOCTH pelieHus.. Mo3roBoil ITypM 10 KOPPEKTUPOBKE
IIOCTaHOBKH 33J1a4l. AHAINU3 aJre0pandecKkoi CUCTEMbI, pallMOHAIN3alus allroOpuT™Ma
3all0JIHEHUs MaTpullbl. KoMIbroTepHas cuMyJIsIus MOMCKa PELeHUs I TECTOBOIO
npumMepa.

[Tpo6ieMbl HCTIONB30BAHMSI AMTPOKCUMHUPYIOIIMX MOJIMHOMOB BBICOKUX CTEIICHEH,
uzies KyCOYHO-TIOJIMHOMUAIBHBIX MPUOIKeHni. J{uckyceus mo o0ecneyeHmo
[IaJJKOCTH UHTEPIOJIUPYIOIINX KyOUUECKUX CIIJIAitHOB, MOJICYET [1apaMeTpoB U
yCIIOBU. MO3roBO# MITYpM IO TOCTHKEHUIO OallaHca, HJIeH 3aaHus
JIOTIOJIHUTEIbHBIX YCIOBHM.

MaremaTnueckoe MOJAEINPOBaHNE KyOUUeCKOW HHTEPIIONIALNHY CIUTaliHaMU, IIEPBOE
3HAKOMCTBO C TpEXJUaroHaJIbHON Martpuuei. Mnen meroaa NporoHKu, TPEHUHT 110
peanu3anyy AIrOPUTMA U TECTUPOBAHUIO METOA IPOTOHKH.

Juckyccust 06 annpoKCUMaIuy 3JIEMEHTOB IPOCTPAHCTB, HAICIEHHBIX CKAJISIPHBIM
IIPOU3BEIEHUEM. AHAJIOTUS CO IIKOJIBHOM TEOPEMOM O NEPIEHIUKYISIPHOCTH IPSIMON
u mockocTH. ObecneueHune ycaoBUil TeOpeMbl 00 OPTOrOHAJILHOCTH, aHAJIN3 CBOMCTB
Matpuuel [ 'pamma.

KomnproTepHast CHMyJIsILMs alllIPOKCUMALIMK B CPETHEM KBAaIPATUYHOM
TPUTOHOMETPHUYECKUX (DYHKIMH TOJTHHOMAMHU.

KommbrotepHas CUMyIISIIUs alllPOKCUMAIH CETOYHBIX (DYHKIHUN TTOJTMHOMAMH 10
METO/ly HAMMEHBIINX KBaPaTOB. BEIYMCIUTENBHBIN 3KCIIEPUMEHT C BECOBBIMU
K03 punreHTaMu.

TpeHI/IHF I10 TIOUCKY KOpHeﬁ CKaJAPHBIX ypaBHCHI/Iﬁ MCTOAaMU BJIOKCHHBIX
OTPE3KOB: AMXOTOMUSA U METOA CCKYIIUX.

Huckyccus «nen Herotona u Jleitbnuiia BoiieneHUs THHEHHON YacTy MPUPAIICHUS
(GYHKIME—OCHOBA UTEPAIIMOHHBIX METOJIOB PEIICHUSI HEIMHEWHBIX 33729

KoMmnbroTepHble CUMYJIISIMN UTEPALIMOHHBIX METOJOB PEIICHUS CKAISIPHBIX
YPABHEHUH U CUCTEM TaKMX YPABHEHUM.

Huckyccus «HTerpan Pumana u ero JUCKpeTHBIN aHANOT, y4eT 0COOEHHOCTEH
MOJIBIHTETPAJIbHON (PYHKIIHUNY.

TpeHI/IHF 10 YUCJICHHOMY HUHTCTPHUPOBAHUIO C IIPAKTUYICCKHUM KOHTPOJIEM I'NITABHOT'O
YJICHA NOTPCUIHOCTH.

Tpenunr «9ddextuBHOCTh MeTO1a MoHTe-Kapio B mpuOIMkeHHOM BBIYHCIICHUT
JIBYKPATHBIX HHTETPAJIOB)»

WHTepakTUBHBIE TEXHOJIOTUU B 7-M CEMECTPE MPETyCMOTPEHBI BO BCEX J1aOOPAaTOPHBIX

3aHIATUAX B 00beMe 26 4acos.

3agaun KOI_HI/I, JOCTOMHCTBA U HCJOCTATKIN)).

Hcnonb3yemMble HHTEpaKTUBHbBIE 00pa30BaTeIbHbIE TEXHOJIOTHH Komnnye
CTBO
4acoB

Jebatsl «luddepenunanbable 3a1auu 111 0ObIKHOBEHHBIX 1] PepeHnanibHbIX 2

YpaBHEHHH, IPUHIIMIIBI TOUCKA TPUOJIMKEHHBIX peIICHHI»

Huckyccust «OmHOMArOBBIE M MHOTOIIIATOBBIE METOIBI TPHOIMKEHHOTO PEIICHHS 2
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3aH_II/ITa WHAWBUIYAJIBbHBIX ITPOCKTOB HpI/I6JII/I)KeHHOF0 peUICHUA 3aa49U Komm JJIsL
OJIHOTO YpaBHEHHUS U JUIsl CUCTEMBl yPaBHEHHH ¢ 00ecleYeHNeM 3aJaHHOH TOYHOCTH
Ha OCHOBe npaswia PyHre.

Huckyccus «MeTtoa cTpenbObl CBEIEHUS KpaeBou 3a1auu K 3anave Komm, naes
3a/IaHMs TapaMeTpa U MPUHIUI ONPECICHUS €r0 3HAUCHHUS.

3amuTa HHAWBUIYAJIbHBIX IPOCKTOB PEIICHHS KPAeBBIX 331a4 Ul CHCTEM
OOBIKHOBEHHBIX (P epeHIHaTbHBIX YPABHEHUH METOJIOM CTPEIbOBIL.

I[I/ICKYCCI/IH ((HpI/I6J'II/I}KeHI/Ie IMPOU3BOJHBIX PA3HOCTHBIMU OTHOLICHUAMMU,
MOrpCIHOCTb METOJd Y BBIYHMCINUTCIIbHAA HeyCTOfI‘IHBOCTb)).

3anuTa MHAMBUAYAIBHBIX IIPOCKTOB MPOTPaMMHON pealin3allii METO/Ia CETOK TSI
JTUHEHHOTO 0OBIKHOBEHHOTO AU(GEPEHIINATHFHOTO YPaBHEHUS BTOPOTO MOPSIKA C
KPaeBbIMH YCIOBHSIMUA BTOPOTO POJIa: ABYXTOYCYHASI U TPEXTOUYCUHAS
anmpOKCUMAIIMs TPOU3BOIHBIX B TPAHMYHBIX TOUKAX.

I[I/ICKYCCI/IH «OCHOBHBIE TTOHATHSA TEOPHH PAa3HOCTHBIX CXEM. CBs13b alIpoKCHuMaluun,
}’CTOI;'I‘H/IBOCTI/I N CXOUMOCTH).

3aHII/IT a I/IHI[I/IBI/IIIyaJII)HI)IX HpOCKTOB YUCJIICHHOI'O pGIHeHI/Iﬂ 3a1a4u KOHII/I JJIA
OJIHOMEPHOTO YpaBHEHHsI TEIJIONPOBOJHOCTH JIUOO sl ypaBHEHUsI KoJeOaHun
CTPYHBI, UCCIIEJIOBaHHE HEOOXOIUMOTO CIIEKTPATBHOTO YCIOBUS YCTOMUNBOCTH
Heiimana.

3ammTa WHIWBUIYAJIbHBIX ITPOCKTOB PCIICHWA HECTAIMOHAPHBIX CMECIIAHHBIX 3a1a4 C
IMOMOIIBIO HCABHBIX PA3SHOCTHBLIX CXCM.

Huckyccus «BapuanoHHbIe U MPOEKIIMOHHBIE METOIBI TTOCTPOCHUS AUCKPETHBIX
aHajoroB auddepeHnnaIbHbIX 3a1a4. Kak mnoHnMarh 00001IeHHOE peneHne?)

Pa300p KOHKpETHBIX CUTyalUil KyCOYHO-IMHEWHBIX allPOKCUMAIUI B METO/IE
Putna, cyTh METOZA KOHEYHBIX 2JIEMEHTOB.

AHaIu3 AUCKPETHBIX aHAJIOTOB MHTETPAJIbHBIX ypaBHEHUH. 3aura
MHAUBUAYaJIbHBIX IPOEKTOB PEATU3ALNN METO/Ia MEXaHUYECKUX KBaApaTyp JUIs
OJIHOMEpHBIX ypaBHeHU BonpTeppa u @pearonbma nepBoro U BTOPOro poaos.

I[J'If[ Jal € OrpaHUYCHHBIMU BO3MOKHOCTAMH 3J0POBbA MHNPCAYCMOTPEHA OpraHu3anus

KOHCYJIbTAIMi CO CTYZEHTOM IIPH OMOIIH 3JIEKTPOHHOMN NH(OPMAaLIMOHHO-00pa30BaTeIbHOM CpeIb

BVY3a.

4, O]_[eHO‘-IHLIe U METOAUYECCKHUE MaTEepHAJIbI

4.1 OueHouyHble cpeAcTBAa Ui TeKYUIEro KOHTPOJISA  YCIeBAeMOCTH

NMPOMEKYTOYHOM aTTeCTAllUN

U

OrneHouHble cpelcTBa MNpeJHa3HAueHbl Ul KOHTPOJIE M OLIEHKH 00pa3oBaTeNbHBIX
JOCTHKEHUI O00y4aroluMxcsi, OCBOMBILIMX MMPOrpaMMy Y4YeOHOM AMCHMIUIMHBI «YuCIEHHbIE

MCTOABID».

OHCHO'—IHBI@ Cp€ACTBA BKIKOYACT KOHTPOJIBHBIC MaTCpHabl IJId NPOBCACHHA TEKYIIETro
KOHTPOJIAA B (I)OpMC OTYCTOB IO BBINNOJHCHHBIM HaGDpaTopHBIM 3aJaHUAM U l'IpOMe)KYTO'll-IOﬁ

arrecTauuu B jopMe BOIPOCOB U 3aJIaHUI K DK3aAMEHY.

TCKYH_IHﬁ KOHTPOJIb KaueCTBa IMOATOTOBKH OCYIICCTBIIACTCA IMYTCM  IIPOBCPKU

TCOPECTUICCKUX 3HAHUH U MPAKTUYCCKUX HABBIKOB IMOCPCACTBOM

1) IlpoBepkn M mpHeMa TEKYIIMX CEMECTPOBBIX 3a/JaHUil U J1abopaTOpHBIX padoT.

HCHOCpCI{CTBCHHO Ha na60paT0pHHx 3aHATUAX CTYACHTBI IIOJYYarOT OT MPCIIogaBaTeiIsa
WHIUBUAYAJIBbHOC 3aldHUC 110 KOHKPETHOMY YHCJICHHOMY MCETOAY, NIHUINYT HOpPOIrpaMmy,
OTJIAXKUBAKOT U TECTUPYIOT €€ IOJ KOHTPOJICM IIPECIoAaBaTCIIA. bonpmas gacte naGopaTopHHx
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3aJJaHUN TIPUXOIUTCS HAa CaMOCTOSTEIbHYIO padoTy: W3ydeHHE TEOPETHYECKOTro Marepuaia 1o
KOHCIIEKTaM JIGKIMHA M 10 OCHOBHBIM MCTOYHHKAM JIUTEPATypbl, pa3pabOoTKa aJropurMa
MPOrPaMMHOM peaar3aui METO/1a, OTIaIKa IPOTPaMMbl Ha KAKOM-JTHOO SI3BIKE BEICOKOTO YPOBHS
(mogbop TECTOBBIX MPUMEPOB TAKKE BXOJAHUT B CAMOCTOSITEIIbHYIO PaboTy).

2) B KoHIIe mIecTOro cemecTpa MpeayCcMOTPEHO KOMIUIEKCHOE JIabopaTOpHOE 3aJaHue —
WHJIUBUIYAIBHOE I KaXI0ro cryaeHTa. OHO COCTOMT B PELICHWU HEJIMHEHMHOrO ypaBHEHUS,
3aJaHHOTO0 MHTETPaJioM, 3aBUCALIMM OT MapaMeTpa, a TakKe B YCIOBUU 3aJla4d MPUCYTCTBYET
3HaueHue (PyHKINHU, aMIPOKCUMHUPYIOIICH ITOT MHTETPAII 1O TapamMeTpy. To eCTh B 3TOM 3a/IaHuU
WCIIOJIB3YIOTCS MMPOTPaMMBbI, paHee HallMCaHHbIE TI0 METOJIaM TPEX pa3JIesioB Kypca.

[Ipumep komruiekcHoro 3aianus: «C 3alaHHOM TOYHOCThIO € HaWTH KOPEHb YPaBHEHUS

F(x)=L,(R) , rae no onpenenenmo F(X) = ICOS(X +yH)dy | L,(X) 3Hauenue B TOUKE
1

X mHorouiena, uuteprnommpytomero gynkuuo F (X) no sanannoit cucreme ysnos X ,...,X, ».

KoMrutiekcHoe 3a/iaHie OTHOCHTCSI K KOHTPOJIMPYEMOW CaMOCTOSATEIILHOM paboTe.

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMHU
3JI0pOBBSI BHIOUPAIOTCS C YYETOM UX WHAMBUIYATBHBIX ICUXO()HU3UYECKIX OCOOCHHOCTEM.

— IpY He0OXOAMMOCTH UHBAIMIAM U JIMLIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbS
IIPEIOCTABIISAETCS JOMOJHUTENBHOE BPEMs JUIsl TIOATOTOBKH OTBETA Ha SK3aMEHE;

— [IpU NPOBEJICHUH IPOLEAYPbl OLICHUBAHUS PE3YyIbTATOB 00yUeHHs] HHBAINIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS IIPEAYCMAaTPUBAETCS UCTIOIH30BAHUE TEXHUYECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIpY HEOOXOAUMOCTH JIJIsl 00YHAIOIIUXCSl C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 30POBBS
U MHBAJIUAOB IpOLEIypa OLEHUBAHUS pE3yJbTaTOB OOYyYEHHUs MO JAUCLHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ITAIOB.

IIponienypa oneHMBaHUs Pe3yJIbTATOB OOY4YEHHsS MHBAIUIOB U JIUI] C OrPaHUYECHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbSl 1O JUCHMUILIMHE (MOAYNIO) MpEeAycMaTpUBAaET MPEOCTaBIEHUE
uHpopmanuu B (opMmax, AJANTUPOBAHHBIX K OrPAaHMYEHHMSIM HX 370pOBbS U BOCHPHUITHUSA
uH(popMauu:

JUist T ¢ HapyIIEHUSIMH 3pEHHMSL:

— B Mle4yaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

Jlig U1 ¢ HapyLIeHUSIMU CiyXa:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB /sl TeKYIIeil U MPOMeKYTOYHOM aTTecTAlluU

N HaumenoBanue
Kontponupyemsie Ko konTponupyemoit
No OIIEHOYHOTO CPEACTBA
i pazziesnsl (TEMBI) KOMITETCHIINH (UJTU €€ T — =
JTUCITUTUTAHBL YacTH) CKyIn POMEXKYTOTHAT
KOHTPOJIb aTTecTanus
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OIIK-1, OIIK-4, | Bonpocwt 06 Bonpoc na
Cxema [1K-6. oyeHke ak3zamene 1.
BBIYHUCITUTEIILHOTO nozpewHocmu 3aoanus k 2x3.
SKCIIEPUMEHTA. peanuzyemozo ounemy 1, 11, 12,
Knaccudpukanus NPOSPAMMHO 14, 15, 16.
MOTPEIIHOCTEH. YUCTIeHHO20
Memooa
OIIK-1, OIIK-4, | Omuemu no | Bonpocul na
[IK-6. npozpamMmHo oxzamene 2-12.
Peanu308anHHbIM 3aoanus Kk  9K3.
mMemooam ounemy 1-3.
annpoKcumMayuu 3aoauu x sxkzameny
@yukyuiL: no memam:
UHMEPNONIAYUOHHYL | UHMEPNONAYUSL,
e MHO20UIeHbL | MEMOO
WNuTepnionsiuus u Jlazpanoica U | HAaUMEeHbUUX
HaWTydIInee Hviomona;, K8aopamos,
MPUOJIMKCHHUE, 0pobHO- cpeonexeaopamuy
MHOTOYJICHBI PayuoHanbHas Hoe npubaudiceHue
YeOnImena. UHMePnoNAYUs,
UHMepPNoNAYUS
CNAQUHAMU,
mMemoo
HaUMeHbUUX
K8ao0pamos,
cpeonekeaopamuy
HOoe npubudIceHue
Gdynxyuil.
OIIK-1 , OIIK-4, Omuempl no | Bonpocul na
[IK-6. NPOSPAMMHO axzamene 13-16.
Peanu308anHbIM 3aoanus Kk 9K3.
Memodam pewienus | ounemy 4 u 5.
HeNUHEeUHbIX 3aoauu x sKk3ameHy
Metonsl  perieHus VpasHeHuil: Memoo | no meme
HEJTMHCHHBIX OUXOMOMUU HeNuHeliHble
YPaBHEHUN U CUCTEM memoo Hvtomona u | ypasnenus.
ypaBHEHUH. e2o Moougukayuu,
Memoo  napaboin;
Memoo 0Opamuoll
UHMEPNOTAYUL;
KOMNIIEKCHOe
3a0aHue.
OIIK-1 , OIIK-4, Omuempi no | Bonpocul na
[TK-6. NPOCPAMMHO axzamene 17-25.
Deanu308anHHbIM 3a0anue Kk  9K3.
Memoodam ounemy 6.
YucnenHoe NPUONUIHCEHHO20 3aoauu x sxkzameny
WHTETPUPOBAHUE. BbIYUCTEHUS no meme
uHmezpanos no | keaopamypHvie
cocmasHou Gopmynol.
dopmyne
Cumncona c
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KOHmMpOLem
noepewHocmy  no
npasuny Pynee; dse
cxemuvl peanuzayuu
memooa  Monme-
Kapno onsl
O08YKPAMHbIX
UHmMe2panos.

YuciaeHHple METOBI
JIMHEWHOH anreOpshl.

OIIK-1,
TIK-6.

OIIK-4,

Omuemul no
npPOSPAMMHO
Peanu308anHHbIM
Memooam
NPUOIUNHCEHHO20
peuierus
aneebpauieckux
cucmem;
BLIYUCTEHUIO u
VMOYHEHUIO
obpamuoli
mMampuybl;
peuienuio
npobnemvi
COOCMBEHHbIX
SHaYeHuu
MemoooMm
8paujerull.

Bonpocwi na
oxsamene 26-42
3aoanus x 3x3.
ounemy 7-9
3aoauu k sxzameny
no meme
yycneHHvie
Memoowl aneedpul.

YuciaeHHbple METOEI
pereHuUsI
OOBIKHOBEHHBIX

g depeHIaTbHBIX
YpaBHEHUM.

OIIK-1,
TIK-6.

OIIK-4,

Omuyembi no
NPOSPAMMHO
Peanu308anHbiM
Memooam
NPUOTIUNHCEHHO20
peulenus  3a0ayu
Kowu u kpaesvix
3a0ay 01 00HO20
00bIKHOBEHHO20
oughghepenyuanvro
20 YpaeHeHust u Os
cucmemul 08yx
VPABHEeHUII.

Bonpocwi na
oxzamene 43-49
3aoanus Kk 9K3.
ounemy 10-14.
3aoauu x 3Kk3aMmeHy
no meme
PAasHocmHvle
cxembl

UucieHHsle METO/BI
penieHusT OCHOBHBIX
ypaBHEHUH
MaTeMaTHYeCKOU
busuky.

OIIK-1,
[TK-6.

OIIK-4,

Omuemul no
NPOSPAMMHO
Peanu306anHbIM
Memooam
NPUOTUINCEHHO20
peuieHus  3a0ayu
Kowu u
CMEWAHHBIX 3a0ay
ons VpasHeHus.
MeNnIonpo8OOHOCH
U U 01 YPAGHEeHUs
Konebanuil
CMPYHbL.

Bonpocwi na
oxzamene 50-55
3adanus Kk 9K3.
ounemy 15-18
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Iloka3aTesn, KPpUTEPHHU U LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIUIA

Kon u CooTBeTCTBHE YPOBHEH 0CBOEHMSI KOMIIETEHIMHU IJIAHUPYEMbIM
HAaUMeHOBaHHe pe3yJabTaTaM 00yYeHHUsi 1 KPUTEPUAM UX OLlCHUBAHUS
KOMIIeTeHI Ui NOPOTrOBbIi 0a30Bblil \ NPOABHHYTBIH
Ounenka
Y 10BIETBOPUTENBHO Xopo110/3a4TeHo OTiM4HO /3a4TEHO
/3a4TeHO
OIIK-1 3naem OCHOBHBIE UIIEN | 3naem OCHOBHEIE 3naem YUCIIEHHBIE
Crniocoben YHCJIEHHBIX METOJIOB YHCJIEHHBIE METO/IbI U METO/bl U AITOPUTMBI
KOHCYJIbTUPOBATh U | pelICHHUS QITOPUTMBI PEIICHUs pelieHus
HCII0JIb30BATh MaTeMaTHYECKUX 3a7jad | MaTEMAaTUYECKUX 33/1a4 | MaTEMaTUYECKUX 3a7a4
(dbyHIaMeHTalbHbIE | U3 Pa3/eoB: TEOpUs U3 pa3esioB: TEOPHs U3 pa3esioB: TEOPHUS
3HaHUS B 00JaCTH annpoKCHMAallUH, anmnpoKCHMalluy, anmnpoKCUMalluy,
MaTeMaTH4eCKOro YHCIIEHHOE YHCIIEHHOE YHCIIEHHOE
aHaJu3a, HMHTErpUPOBAHUE, UHTETpUPOBaHUE, UHTErpUPOBAHUE,
KOMIUIEKCHOTO U nuHeiHas anrebpa, JIuHeHas anredpa, TuHelHas anrebpa,
(YHKIMOHATBHOTO | OOBIKHOBEHHBIE OOBIKHOBEHHbIE OOBIKHOBEHHBIE
aHanM3a anreopsl, muddepeHIraIbHbIC nuddepeHIraIbHbIC muddepeHnraIbHbIC
aHAJIUTUYECKOU YpaBHEHUS, ypaBHEHUSl | YpaBHEHUS, ypaBHEHUsI | ypaBHEHUs, ypaBHEHUS
reOMETpPUH, MaTeMaTH4eCKOn MaTeMaTU4eCKOi MaTeMaTH4eCKOn
maddepeHranbHON | GU3NKU, IMEET ¢bu3uKu, UMeeT ¢bu3uku, nMeeT
reOMETPUHU U MIpe/ICTaBJICHHUE O IpEJICTaBICHUE O MIpeJICTaBJICHHE O
TOIOJIOTUH, CYILLIECTBYIOIIUX CYILLIECTBYIOIIUX CYLIECTBYIOILIUX
muddepeHIManbHbl | TaKeTaxX MPUKIaIHBIX nakeTax MPUKIaJIHbIX MakeTax MPUKIAJIHbIX
X YpaBHEHHH, IIPOrPaMM. IPOrpaMM. IIPOrPaMM.
JUCKPETHON Ymeem nznaratp Ymeem pazpabateiBath | Ymeem TBOpuecku
MaTEMaTUKU U YHCJIEHHBIE METO/IbI U YHCJIEHHBIE METOJIbl U | pa3palbaThIBaTh
MaTEeMaTHYECKON AIITOPUTMBI, aIrOPUTMBI, YHCJICHHBIE METO/IbI U
JIOTUKH, TEOPUHU pean30BbIBATh 3TH pean30BbIBATh ATH AITOPUTMBI,
BEPOATHOCTEH, AITOPUTMBI Ha S3BIKE AITOPUTMBI Ha SI3BbIKE peanu30BbIBATh 3TU
MaTeMaTH4eCKON MIPOrpaMMHUPOBAHHUS MIPOrpaMMHUPOBAHHUS QJIITOPUTMBI Ha SI3bIKE
CTaTUCTUKH U BBICOKOTO YPOBHS. BBICOKOT'O YPOBHS MIpOrpaMMHUpPOBaHUS
CITy4aiHbIX BBICOKOI'O YPOBHS
IIPOLIECCOB,
YHUCJICHHBIX Bnaoeem nexoropeiMu | Bradeem meTonaMu u Braoeem
METONOB, METOJIaMH pa3pabOTKH TEXHOJIOTUAMU pa3Ho0Opa3HBIMU
TEOPETUIECKOM YHCJIEHHBIX METOJIOB pa3paboOTKU YHCIEHHBIX | METOAAMHU U
MEXaHHUKH B JUIS 3a/1a4 U3 METOJOB JUIS 33a4 U3 | TEXHOJIOTHSIMU
npo(ECCUOHANBHON | yKa3aHHBIX Pa3/esioB. yKa3aHHBIX pa3iesioB pa3paboTKu
JESATEIBHOCTH YHCJIEHHBIX METOJOB
U1 3a/1a4 U3
YKa3aHHBIX Pa3AesioB
OIIK-4 3Haem HEKOTOpPHBIE 3naem 3naem pa3zHOOOpa3HBIC
Crniocoben QJITOPUTMBI YUCIEHHOTO | MAaTEMaTUYECKUE MaTeMaTu4ecKue
HaXOJUTh, perieHus] THTTHIHBIX AITOPUTMBI AITOPUTMBI
aHAJIN3UPOBATh, 3aja4 anreopsl, YHMCJIEHHOTO PEIICHHUS YHCJIEHHOT'O PEIICHUS
peain30BbIBaTh aHaiu3a, TUMIUYHBIX 3a/1a4 TUTMYHBIX 337249
MIPOrpaMMHO U nudhepeHIMaTbHBIX anreOpsbl, aHAIIN3A, anreOpsbl, aHANTN3A,
HCIIOJIB30BaTh HA YpaBHEHUH, g depeHIMaTBHBIX g depeHInaIbHbIX
[IPAaKTUKE YPaBHEHUH, YpaBHEHUH,
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MaTeMaTU4eCcKue WHTETPAIbHBIX HWHTETPAJIbHBIX WHTETPATbHBIX
AITOPUTMBI, B TOM ypaBHEHUH ypaBHEHUH YpaBHEHUU
YHCIIE C Ymeem peann3oBbiBaTh | Ymeem HaxonUTh, Ymeem naxomute,
MIPUMEHEHHEM MPOTPaMMHO 1 aHAJIM3UPOBATh, TBOPYECKHU
COBPEMEHHBIX KCIIO0b30BATh HA peann30BbIBATh aHAIM3UPOBATh U
BBIYHUCITUTENIbHBIX MPaKTUKE POrpaMMHO U peanu30BbIBATh
CUCTEM MaTeMaTU4eCcKue HCIIOIb30BATh HA MIPOrpaMMHO
AJIITOPUTMBI PAKTHKE MaTeMaTH4eCcKue
MaTeMaTU4eCcKue ITOPUTMBI
QJITOPUTMBI
Braoeem nudopmanueii | Bradeem Braoeem
0 BO3MOKHOM uHdopmarue u nHpopMmanuen u
BBIYUCIIUTEIIBHOU HEKOTOPBIMH METOJJAMHU | METOJJaMU KOHTPOJIS
HEYCTOMYHUBOCTH KOHTPOJISI BOSMOXKHON | BO3MOXKHOM
MaTeMaTU4eCKH BBIYUCIIUTEIIBHOU BBIYMCIIUTEIILHON
KOPPEKTHO HEYCTONYHUBOCTH HEYCTONYHUBOCTH
MOCTaBJICHHBIX 3a/1a4 MaTeMaTUYECKU MaTeMaTUYECKH
KOPPEKTHO KOPPEKTHO
MOCTABJICHHBIX 33]1a4 MMOCTaBJICHHBIX 3a/1a4
[1K-6 3Haem HEKOTOpBIE 3Haem OCHOBHbIE 3Haem Bce 3Tallbl
Cnocoben STaIlbl STarbl BBIYUCIIUTEIIEHOTO
HCIIOJIb30BATh BBIYHUCITUTEILHOTO BBIUMCIIUTEIHLHOTO AKCIIEPUMEHTA, POJIb U
METO/IbI JKCIEPUMEHTA U MECTO | SKCIIEPUMEHTA, POJIb U | MECTO YMCJICHHBIX
MaTEeMaTHYeCKOTrO M | YUCJICHHBIX METOJIOB B | MECTO YMCIIEHHBIX METOJIOB B
QITOPUTMUYECKOTO | MAaTEMaTHYECKOM METO/IOB B MaTeMaTU4eCKOM
MOJICTTUPOBAHUS IIPU | MOJEIUPOBAHUH MaTeMaTUYECKOM MOJIETTUPOBAHUU
perieHnu MOJICJIMPOBAHUU

TCOPCTUYCCKUX U
MPUKIAAHBIX 3a1a4

Ymeem ctpouth
JIUCKPETHBIE aHATIOTH
HEKOTOPBIX
MAaTeMaTUYECKUX 3a/1a4,

Ymeem ctpouts
JIACKPETHBIE aHATIOTH
TUMAYHBIX
MAaTeMaTUYECKUX 3a/1ad,

Ymeem tBOpUECKU
CTPOUTH JUCKPETHBIE
AQHAJIOTU TUIIUYHBIX
MaTeMaTUYECKUX

OIMCHIBATh AJITOPUTMBI | pa3pabaTbiBaTh 3aja4, pa3padaTbIBaTh
WX MPOrPaMMHOM QITOPUTMBI UX AJITOPUTMBI UX
peanu3aiuu IpOrpaMMHOMN IPOrpaMMHOM
peanu3aiu peanu3anum
Bnaoeem nexotopoit Braoeem Bnaoeem noctoBepHOI
nHpopmanuen o ONPEIECTICHHON uHpopmanuen o
MOTPELIHOCTSX, uH(popMaluei o MOTPEUTHOCTSX,
BO3HHUKAIOIINX HAa PA3HBIX OTPEIIHOCTSX, BO3HHUKAIOIIHX HA PA3HBIX

oTamnax MaTeMaTu4eCKOIro
" aJITOPUTMHUYCCKOT'O
MOZACIIMPOBAaHUS

BO3HUKAIOIINX HAa Pa3HBIX
oTamnax MaT€MaTu4CCKOro
1 aJITOPUTMHUYICCKOI'O
MOACIUPOBAHUA

oTalax MaTeMaTu4eCKOIro
" aJITOPUTMHUYCCKOT'O
MOACIIUPOBAHUSA

TunoBbie KOHTPOJIbHBIE 3aJaHUSI WM HHBIE MATePHAJIbl, HE00XO0AUMBbIeE 1JIsl OLEHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONBITA AEATEJbHOCTH, XaPAKTEPHU3YIOUIUX ITANbI
(popMHpOBAHHUSI KOMIIETCHIHI1 B polecce OCBOCHHUsI 00Pa30BaTeIbHON MPOrPaMMbl

Bce kOHTpoOJILHBIE BONPOCHI M TeMbl TeKYUIUX Ja00paTOPHBIX 3aJaHUIl YKa3aHbI

Bbllmie B Tabiuuue «CTPYKTypa OLCHOYHBIX CPeACTB /Ui TeKyleil M NPOMeKyTOYHOM

aTTeCcTanumn»
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JK3aMeHALMOHHbIEe MATEPHAJIbI 11 IPOMEKYTOYHOH aTTeCTalluM
Bonpocsl 111 NOATOTOBKH K 3K3aMeHY

1. McToyHNKN BO3HUMKHOBEHHS M  KJIAacCH(HKalMs TOTrpemHocTedl. AOCOMIOTHas |
OTHOCHTEJbHAs norpermHocty. [lorpenHocTy GyHKIMHA 1 apupMETHYECKUX ONepaALii.
ITocTanoBKa 3a1a4u anMpOKCUMALIMH.

WHTepnosiiuoHHbIi MHOTOWIEH JlarpaHska U ero norpemHocTs.

MuHuMu3anus NOrpeliHOCTH HHTEPIIOIUPOBAHMUSL.

Paznenennple pa3HOCTH U WX CBOMCTBa. IHTEpIIONAIIMOHHBIM MHOTOWIEH B (popme HptoTOHA 1

€ro MOrPELIHOCTb.

CX0IMMOCTb HHTEPIOJISALMOHHOIO IpoLiecca.

WuTeprnonupoBaHue ¢ KpaTHBIMU Y3JIaMHU.

Anmpokcumanus GyHKIUHA CTTaiHAMH.

DJeMEHT HaWwIydllero NpUOMMKEHUS B JIMHEHHOM HOPMHPOBAaHHOM IPOCTPAHCTBE:

olpeJieNieHue, CyIECTBOBAHUE U €IMHCTBEHHOCTb.

10. MHOrouJeH HaWIy4lIero paBHOMEPHOTO MPUOIMKEHUSI.

11. JluneitHas annpoKcUManus B TIbOEPTOBOM IPOCTPAHCTBE.

12. Tlpubnmxenne GyHKIUI B CpeJHEM KBaIPATUIHOM U TI0 METOY HAUMEHBIIIUX KBaPATOB.

13. Otnenenue KopHel U METOJI IPOCTOM UTEPALIMU U1l HEIMHEHHOTO ypaBHEHHUSL.

14. Meron HeloToHa perieHrs HEIMHEWHOTO YpaBHEHUS], CXOAUMOCTb METO/1a.

15. Moaudukauuu merona HproToHA perieHuss HeMMHEHHOTO ypaBHEHHUS.

16. MHTEpHOISIMOHHBIE METOBI PEIICHUSI HETMHEWHOTO YPaBHEHHUS.

17. IloctaHOBKa 3aJjauu YUCIEHHOTO UHTEIPUPOBAHMUSL.

18. OOmmast HHTEPIOJSAIMOHHAS KBaIpaTypa.

19. Ksagpatypusie popmyiiel Hetorona-Koreca. CoctaBHas ¢opmyia Tpanenuii.

20. Ksanparypusie popmyinsl CUMIICOHA U "TpeX BOCBMBIX".

21. I'maBHBIA wWieH MOTPEUIHOCTH, NMpaBWIO PyHre NpakTHYeCKOH OLIEHKHM IMOTPEIIHOCTH U
YBEJIMYEHUS TOUHOCTU KBaJPATypBhI.

22. KBagparypsl HauBbICcUIeW anreOpanyeckoil CTENeHM TOYHOCTH: HEoOXoIuMble U
nocratouHble ycioBus. CyliecTBOBaHME KBaJapaTypbl IpHU 3HAKOIMOCTOSHHOM BECOBOM
byHKIMN.

23. CBs3p KBaJpaTyp HauWBBICIICH anreOpandecKkoil CTENEeHH TOYHOCTH C OPTOTOHAIBHBIMHU
CHUCTEMAaMH MHOTOYJICHOB.

24. CXomuMocCTh KBaJIpaTypHOTO Mpoliecca.

25. Bpruncnenue MHOrOMEpPHBIX HHTETPAJIOB.

26. Cxemsl MeTona ['aycca ¥ METO MPOTOHKHU PEHICHUS alreOpanvdecKuX CUCTEM.

27. BektopHble U MaTpUuHble HOPMBL. CXOAMMOCTbh MATPUYHOM FreOMETPUUECKO TPOrpeccuu.

28. Metox mpoCTOi UTEpaLuy TSl CHCTEM JIMHEHHBIX anreOpanyecKiux ypaBHEHHH.

29. Cxembl MeToJ1a 3eiiienst peleHus alredpanuyeckux CUCTEM YpaBHEHUH.

30. Jlemma o nomuHHpoBaHUU. CXOAUMOCTH CTAIMOHAPHOTO METO/1a 3 Iers.

31. OOpareHue MaTpyLbl 1 YTOUHEHHE PUOIMKEHHONH 00paTHONH MaTpHIIbI

32. Caenenue anreOpanuecKux CHCTEM K 3a/1adaM MHHUMH3AITHH.

33. Metoasl MUHUMU3AUKN QYHKIMH HECKOJIBKUX MEPEMEHHBIX.

34. Mepa 00yCIIOBIICHHOCTH aITreOpandecKuX CHCTEM U MAaTPHIL.

35. MeTozs! peryispu3aliy mioxo 00yCIOBIEHHBIX CUCTEM.

36. Ompenenenue rpaHuI] CIIEKTPa MaTPHIIHL.

37. VHTepnoasSMOHHBINA METOJ Pa3BePTHIBAHHS XapaKTEPUCTHUECKOTO OMPEAETUTENS

38. Meton [lanuneBckoro penieHus mpoodaemMbl COOCTBEHHBIX 3HAYCHUH.

39. Metoz KpbuioBa pa3BepThIBaHUS XapaKTEPUCTUUECKOTO OMPEACTUTEIS.

40. Metop BpalleHHH TSl pEIISHUS TTOJTHOM MPOOIeMbl COOCTBEHHBIX 3HAYCHUN CUMMETPUIHON
MaTpHIIBL.

41. Ilpeobpa3zoBanue orpakeHus. [IpuBenenne MaTpuilbl K MOYTH TPEYrOJILHOMY BUY.
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42. QR-airoput™m perieHus mMoJIHON MPoOIeMbl COOCTBEHHBIX 3HAUCHHH.

43. 3amaua Komm s oObikHOBeHHOTO auddepenunansuoro ypasHeHus. Knaccudukanms
MeTo0B. [IpuMephl aHATUTUYECKUX METOJOB.

44, Cnoco6 Pynre-Kyrra mnocTpoeHHs OJHOIIATOBBIX METOJOB perieHus 3anaun Komm.
ITpumepsl METOIOB.

45. [lpaBuno PyHre mnpakTUYECKOM OLIGHKM TOTPEIIHOCTA U YBEJIHUYEHUS TOYHOCTHU
OJIHOILIArOBBIX METOJIOB.

46. Metoj cTpenbObl perIeHus KpaeBbIX 3aa4 IS CHCTEM OOBIKHOBEHHBIX JU(PepeHIINaTbHBIX
YpaBHEHUU.

47. OCHOBHbIE TIOHATHS TEOPUU PA3HOCTHBIX cXeM. CBS3b CXOAMMOCTH, allIPOKCUMALIUU U
YCTOMYMBOCTH PA3HOCTHBIX CXEM.

48. Pa3HOCTHas anmpoKcUMAIHsi MPOM3BOIHBIX. BhUMCIUTENbHAS HEYCTOWYMBOCTD OINEPALUU
qucIeHHOTo au¢depeHITIPOBAHMS.

49. Pa3HOCTHas cxema JUIst JMHEHHOTO OOBIKHOBEHHOTO U (hepeHIHATEHOTO yPaBHEHHS.

50. SIBHasg pa3HOCTHas cXeMa JUIsl ypaBHEHMs TEIJIONPOBOJHOCTH, €€ amllpOKCHUMalus u
YCTONYUBOCTb.

51. HesBHas pa3HOCTHas cxeMa Uil ypaBHEHMs TEIUIONPOBOJHOCTH, €€ alIpoKCUMalus M
YCTOMYUBOCTb.

52. Heobxoaumoe CeKTpalbHOe YCIOBUE YCTounBOCTH HelimaHa.

53. PasHoctHas cxema 3amaun Komm 1i1st ypaBHEHUsI KOeOaHHUS CTPYHBI.

54. Pa3HOCTHBIE CXEMBbI Ul JJIMITHYECKUX KPAaeBbIX 3a/1a4: alllIPOKCUMAlUs YPaBHEHUSI.

55. Pa3HocTHBIE CcX€Mbl Ul JJUIMOTUYECKHUX KpaeBbIX 3a7au: allpOKCUMalUs TIPAaHUYHBIX
YCIIOBUU.

56. UwucieHHOE pelnicHHe JTUHEHHOTO0 MHTErpaabHOro ypaBHeHUs: Openronpma wim BomsTeppa
BTOPOT'O pPO/ia METOJIOM MEXaHUYECKUX KBaIparTyp.

Bce 3x3aMeHanuoHHbIe BONpochl onennBaoT komnerenuuu OIIK-1, OITK-4, ITK-6.

HpI/IMepHLIe 3alaHUA K 3K3aMCHAIIHOHHBIM omieram

1. JInst KOHKpeTHOW (hYHKIIMH 10 33JJaHHBIM y3JIaM BBITIMCATh WHTEPIOJIAIUOHHBII MHOTOUYICH B
¢dopme Jlarpanxa unu B popme HproroHa. O1ieHUTh MOTPEeIHOCTh B 3aJaHHOM TOUKE.

2. Jlns xoHKpeTHOW (YHKUMHM 1O 3aJaHHBIM Y3JlaM IOCTPOUTH JIMHEWHBIM JABYWIEH WU
KBaJpaTHBIN TpexuieH, MPUOIMKarOIuUi 3Ty (QYHKIIMIO METOJJOM HAaMMEHBIINX KBaIPaToB.

3. JIng KOHKpeTHOU (pyHKLIUHU f(X) el, (a; b) IIOCTPOUTD JTMHEHHBIN JBYYJIEH WU KBaJpaTHBIN
TpeXwieH, NPUOIMKAIOLIHI 3Ty PYHKIHIO B CPEAHEM KBaIPAaTHUYHOM.
4. JIns KOHKPETHOTO YpaBHEHHsI BUJa X = (D(X) OTJIENIUTh KOPEHb U 00OCHOBATh CXOAUMOCTb UITU

pPacxoIUMOCTb METOAA ITPOCTOM UTEPALUH.

5. [lpumenuts Meron HpIOTOHA pelieHUs HEIWHEHHOTOo YpaBHEHMs IJsl NPUOIMIKEHHOTO
BBIYUCIICHUS KOPHS apu(METHUECKOT0 U3 33JaHHOrO Yuclia. YKa3aTh HayaJlbHOE NMPHUOIMKEHHE,
Ju1st KoToporo Meroa HeroToHa cxoaurcs.

6. I1o 1enpIM y371aM MPOMEXYTKa UHTETPUPOBAHUS HAWTH NPUOIMKEHHbIE 3HAUEHHsI MHTErpaa
OT KOHKPETHOM (YHKIMHM C TOMONIbIO KBaJIpaTypHbIX (opmyn Ttpanenuii u CumIicoHa.
BBIYMCINTE NOrpEeIHOCTD NCIIOIB3YEMBIX KBAAPATYP.

7. Pemmtp wmetomom I'aycca ¢ BBIOOpOM BeAyIIEro dJEMEHTa 3aJaHHYK JIMHEHHYIO
anreOpanyecKyro CUCTEMY TPeX YpaBHEHUH.

8. Jlns KOHKpPETHOM CHCTEMBI JBYX JIMHEWHBIX alreOpanveckux YpaBHEHHWH O0OCHOBATh
CXOAMMOCTB WJIM PAaCXOJUMOCTh METO/1a TPOCTON UTEPALIUH.

9. OueHHTHh CHEKTPAIBHBIA pPaJAMyC KOHKPETHOM MaTpuipl. Ha KOMIIEKCHOW IJIOCKOCTH
n300pa3uTh Kpyru ['epriropuna ass Toi ke MaTpULIbL.

10. Crioco6 Pynre — Kytra pemenus 3amaun Komm ayis oqHOTO OOBIKHOBEHHOTO ypaBHEHUS
nepBoro nopsiika. [Ipumepsr: Mmeton Ditnepa ninn 100601 METO BBIIIE IEPBOT0 MOPsAKA TOYHOCTH
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(o BBIOOpY CTY/IEHTA).
11. Onpenenenust TOKaIbHOM MOTPELUIHOCTH, MOPSAKAa TOYHOCTH, IJIABHOT'O WIEHA MOTPEUIHOCTH
OJIHOLIArOBOT'0 METOJA.
12. IIpakTrueckoe mpuMeHeHre MpaBuia PyHre OleHKH MOrpelHOCTH OJIHOIIArOBOTO METO/IA.
13. Meton ctpenbObl pelieHus: KpaeBoOW 3aJayu Uil YpaBHEHUS BTOPOTO MOPSAIKA WM IS
CHCTEMBI JIByX YpaBHEHUH NIEPBOTO MOPSIKA.
14. JI;1s1 KOHKpETHOM KpaeBoM 3a1a4 TPUMEHUTH (DOPMYJIIBI PA3HOCTHOM aNPOKCUMAIIUN TTEPBOM
Y BTOPOU MPOU3BOHBIX C YKA3aHUEM MOTPEIIHOCTEH.
15. SIBHas 1 HesiBHAsA pa3HOCTHBIE CXEeMbI 3aaun KoM win cMelanHoM 3a/1auu JUisl YpaBHEHUS
TEIJIONPOBOAHOCTH. [IOpsAAKY OrpEeHOCTEN U YCIOBUS YCTOMYUBOCTH.
16. Pa3noctHas cxema 3amaun Komm nais ypaBHeHus KosieOaHwii CTpyHBI. IlorpemHocTb
arnMpOKCUMAIIUU, YCIOBUE YCTOMUYUBOCTH.
17. Onpenenenus annpoKCUMALMK, YCTOMYUBOCTH, CXOJUMOCTH Pa3HOCTHOU cxeMbl. CBs3b 3TUX
MOHSITUM.
18. ITpuMeHUTh cHeKkTpaldbHbIM Npu3HaK HelimMaHa uccienoBaHUs YCTOMYMBOCTH Pa3HOCTHOM
CXEMBI.

Bce 3aganus K JK3aMeHAIMOHHBLIM OumjeraM ouneHuBaloT kommerenuuu OIIK-1,
OIIK-4, I1K-6.

4.2 MeToauyeckue MaTepHaJIbl, ONpe/e/asiiolue Mpoueaypbl ONeHUBAHUS 3HAHUI,
YMeHHI, HaBbIKOB MW (MJIH) ONBITA [IeATEJbHOCTH, XapPaKTepPU3YKIIUX JTAIbI
(opMupoBaHUS KOMIETEHUM

HroroBoii ¢opmoit KOHTpOds cHOPMHUPOBAHHOCTH KOMIIETCHUUH Yy OOy4arommxcs o
JOTUCHHUIIIINHEC ((qI/ICJIeHHBIe MECTOABID» MABJISAKOTCS 3K3aMCHBI B KOHIC HIIECTOIO MU CCABMOI'O
cemecTpoB. CTyAeHTHI 00s3aHbl ClIaTh 9K3aMEHbl B COOTBETCTBUU C PACIHCAHUEM M y4EOHBIM
IIAHOM.

@DOoH[ OLIEHOYHBIX CPEACTB MPOMEXKYTOUYHOM aTTECTAIIMK COCTOUT U3 BOMPOCOB U 3a/1a4 K
Ka)KI[OMy 3K3aM€Hy 110 JUCITUIIJINHEC.

DK3aMeH Mo AUCLUUILIIMHE MPeciielyeT ellb OLEHUTh pPadOoTy CTYyIeHTa 33 KypC, TOTyuYeHUe
TGOpCTI/IquKI/IX 3HaHI/II>'I, nux HpO‘IHOCTI), paSBI/ITI/Ie TBOpquKOFO MBINIIJIICHUA, HpI/IO6peTeHI/I€
HABBIKOB CaMOCTOSITENIbHOW pabOThl, YMEHHE MPUMEHSATh MOJY4YEHHBbIC 3HAHUS [JIsl PEIIeHUs
MPaKTUYECKHUX 3a]1a4.

dopMa poBeACHUS IK3aMEHA: YCTHO.

DK3aMeHaTOpy MPEAOCTABIACTCS MPaBO 3a/1aBaTh CTYJEHTaM JIOMOJHUTEIbHBIE BOPOCHI
0 Bcel yueOHOM mporpaMMe AUCIUILTHHBL.

Pesynbrar ciaum sk3aMeHa 3aHOCUTCS MPETIOAaBaTEIeM B 9K3aMEHAITMOHHYIO BEJIOMOCTh
Y 3aYETHYIO KHIXKKY.

CooTBeTcTBHE YPOBHEH 0CBOCHHMS KOMIIETCHIMH IVIAHUPYEMBIM pe3yJIbTaTam
00y4eHHsI M KPUTEPUSIM UX OLlCHUBAHHUS
NOPOroBbIN \ 0a30BbIi \ NPOABHHYTBINA
Onenka

Y IOBJIETBOPUTEIIHHO Xopouio OTan4HO
3HaHME NOCTAaHOBOK 3adad M | JloctatouHo  mosHble U | CUCTEMaTU3UPOBaHHBIE,
onpe/:[eneHm‘/'I OCHOBHBIX | CUCTEMATU3UPOBAHHEBIC rny601<1/1e U IIOJIHBIC 3HAaHU
NOHATUM  BBIYMCIIMTENBHOM | 3HAHUSA 110 BCEM pasjenam | 1o BCEM pazaenam
MaTE€MaTUKH. VYmenue | nporpammbl.  Crioco6HOCTH | mporpaMMbl.  CriocoOHOCTH
IIPUMEHUTH CTaHJIApPTHBIE | CAMOCTOSITENILHO CTPOMUTH | CAMOCTOATEIBHO u
q)OpMy.TII)I YHCJICHHBIX | JUCKPETHBIC AHAJIOTH | TBOPUYCCKU CTPOUTH
METOJI0B B TUIIOBBIX 33/1a4ax. | TAIMYHBIX MaTeMaTU4YECKUX | IUCKPETHBIE aHaJIoTu
Hamune HaBBIKOB | 3a1a4, COCTaBJIATh | MATEMATNYCCKUX 3a1aa4,
BBIUHCJIUTEIBHO KOPPEKTHBIE | COCTABIISITh BBIYUCIUTEIBHO
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IPOrpaMMHOM  peaju3aluy | AITOPUTMBI, PEaIU30BbIBATH | KOPPEKTHBIE AJITOPUTMBI,
W3BECTHBIX aITOPUTMOB. IIPOrPaMMHO 3TH aJITOPUTMBI, | PEaIU30BBIBATH IPOIPAMMHO
IrPaMOTHO TECTUPOBATh UX U | T aJTOPUTMBbI, I'PaMOTHO
KOHTPOJIMPOBATh TECTUPOBATh nux u
HOTPELIHOCTb. KOHTpPOJIMPOBATh
HOTPEIIHOCTb.

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
3JI0pOBbsI BEIOUPAIOTCS C YYETOM UX WHAMBUIYAIBHBIX ICUXO()U3UYECKIX OCOOCHHOCTEH.

— IIpY He0OXOAMMOCTH UHBAIMIAM M JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37J0POBbS
IIPEIOCTABIISAETCS JONOJHUTEIBHOE BPEMs JUIsl IOATOTOBKHM OTBETA HA SK3aMEHE;

— IIPU IPOBEJICHUH IPOLEAYPbI OLIEHUBAHUS PE3YJIbTATOB 00yUEHHs] MHBAINIOB U JIULL C
OTrpaHMYEHHBIMU BO3MOYKHOCTSIMHU 3/10POBbsl MPEAYCMATPUBAETCSA UCIIOJIb30BAaHUE TEXHUYECKUX
CPEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX UHAUBUIYaIbHBIMU OCOOEHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB IpOLEAYpa OLEHUBAHUSA pE3yJbTaTOB OOYYEHHUs IO JAUCLUUIUIMHE MOXET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponenypa oneHMBaHUs Pe3yJIbTATOB OOYUYEHMs MHBAIWIOB U JIUI| C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3/I0pOBbSl 10 JUCLMILIMHE (MOAYJIO) IPEAyCMaTpUBAET IIPEIOCTABICHUE
uHpopmauuu B (opMmax, AJANTUPOBAHHBIX K OrPAaHMYCHHUSIM HX 370pOBbS U BOCIPHUATUSA
uH(popMauu:

JUist a1 ¢ HapyIIEHUSIMU 3pEHMSL:

— B (popMe 2IIEKTPOHHOI'O TIOKYMEHTA.

JUst U1 ¢ HapyIIEHUSIMU CITyXa:

— B (popMe 2IIEKTPOHHOIO TOKYMEHTA.

JUist 11 ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B (hopMe 2IIEKTPOHHOIO TOKYMEHTA.

5. IlepeyeHb OCHOBHOM M [JONMOJHUTEJBHOM Y4YeOHOH JHUTEpPaTyphbl,

He00X0AUMOI1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

5.1 OcHoBHasi iMTEpaTypa:

1. baxsanos, H.C. YUucnennsie metoasl yueoHoe nocobue / H.C. baxsanos, H.I1. )Kunkos,
I''M. KobGenskoB.— MockBa : WzmarenbctBo "JlaGopatopus 3nHanmit", 2015. — 639 c.
https://e.lanbook.com/book/70767.

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

3. Hemupouy, b.Il. Yucnennole wmeroasl aHanuza. [lpubnmxenune QyHKUUH,
muddepeHIMaIbHble 1 UHTErpalibHble ypaBHeHUs yueOHoe mocobue / B.II. Jlemunosuu, U.A.
Mapon, 2.3. IllyBanmoBa.—  Cankrt-Ilerep6ypr : Jlams, 2010. — 400 c.
https://e.lanbook.com/book/537.

4. Typuak, JL.M. OcHoBBI uncieHHbIX MeTOJ0B yueOHoe mnocobue / JL.U. Typuak, I1.B.
[TnotHUKOB.. — Mocksa : ®usmariurt, 2002. — 304 ¢. https://e.lanbook.com/book/2351.

5. Psbennkuii, B.C. BBenenue B BbUUCIUTEIBHYIO MaTeMaTUuKy ydeOHoe mocoboue / B.C.
Ps6enbkuii. — Mocksa : ®uszmatiut, 2008. — 288 c. https://e.lanbook.com/book/2297.

JI1st OCBOEHWSI TUCIUTUTMHBI MHBAIMIAMHA U JIUIIAMU C OTPAHUYCHHBIMHA BO3MOKHOCTSIMHU
3/I0pOBbsI MMEIOTCSl M3JJaHUS B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUYHBIX CHUCTEMaXx
«Jlanbp» 1 «YauBepcuterckas oudnamorexka ONLINE».

5.2 JlonosiHuTeIbHAS JIUTEPATypa:

1. MeTonbl BBIYMCIUTENBHON MaTeMaTuku yueOHoe mocobue / .M. Mapuyk. — CaHkT-
[MetepOypr : Jlanb, 2009. — 608 c. https://e.lanbook.com/book/255.

2. OyHKUMOHAJIBHBIA aHAIM3 W BBIUMCIUTENbHAs MaTeMaTthka ydyeOHoe mocobue / B.U.
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Jle6eneB. — Mockaa : ®usmatiaut, 2000. — 296 c. https://e.lanbook.com/book/2243.

3. Uucnennsle MeTonbl. Pemenus 3agay u ynpaxsaenus: yueonoe nocoodue / H.C. baxanos,
A.A. Kopses, E.B. UmxonkoB. — Mocksa : M3narensctBo "JlabopaTopus 3nanmii", 2016. — 355
c. https://e.lanbook.com/book/90239.

4. Marematudeckoe MporpaMMHUpOBaHUE B MpUMepax U 3aaadax yuebnoe mocobdbue / N.JIL.
Axymuy. — Cankr-IlerepOypr : Jlans, 2011. — 352 c. https://e.lanbook.com/book/2027.

5. Uucnennsie metonbl. Kypce neknuii yauedHnoe nmocodue / B.A. Cpouko. — Cankr-IlerepOypr
Jlanp, 2010. — 208 c. https://e.lanbook.com/book/378.

6. ®amnees, JI.K. BeraucnurensHbie MeTOABI JIMHEHHOM anreOpsl yueOnuk / J[.K. @annees,
B.H. ®agneesa.. — Cankr-IletepOypr : Jlans, 2009. — 736 c. https://e.lanbook.com/book/400.

6. MeTounqecmle YKazanusa JJisd Oﬁy‘lalOl]_lHXCﬂ no OCBOCHHIO

TUCHHUILIAHBI (MOIYJIs1)
MeToanyeckne peKOMeHIAUM NPenoAaBaTe/ M U CTyAeHTaM
110 COCTABJIEHHMIO U BBHINOJHEHHIO J1a00PATOPHBIX 3aJaHUIi 10 TeMaM

Bce naOopaTtopHble 3ajjaHus TNpEAINOJIAral0T HallMCaHME, OTIAJKy M TEeCTUpOBaHUE
IpOTpaMMBbI Ha OHOM U3 S3BIKOB BBICOKOTO YpoBHS. TpeboBanus K mporpamMme: nHGopMaIus o
pelaeMoil 3a1aue 3anpanBaeTcs B JMaloroBOM peKUMe, IporpaMma 10JKHa ObITh ONTUMaIbHA
10 00beMy BBIYMCIICHH (TOBTOPHBIC BHIYMCICHHUS MOyYEHHBIX paHee BEJIWYHH HEOITYyCTUMBI)
U 110 00beMy NaMsTH (HalpuMep, B UTEPALlMOHHBIX METOJaX B MaMITH COXPAHSIOTCS TOJIBKO Te
WIEHbl TOCJEI0BAaTEIIbHOCTH, KOTOpble HEOOXOOUMBI JUIsl €€ MNpoAoJbKeHus). TpeboBaHus k
noa0opy  TECTOBBIX INPUMEPOB: IPOCTOTA, OTCYTCTBHE 3aMETHBIX  BBIYMCIMTEIbHBIX
MOTPEIIHOCTEN U, €CJIM BO3MOYXHO, OTCYTCTBHE MOTPELIHOCTH METO/a, B TO K€ BPEMsI TECTOBbIE
IpUMeEpbl JTOJDKHBI 00J1a/1aTh OOIIHOCTBIO, JOCTaTOYHOM JJIsi NMPOBEPKU alropuTMa BO BCEX
BO3MOYKHBIX CUTYAIHX.

HenocpeacTBeHHO Ha J1aOOPAaTOPHBIX 3aHATUAX CTYIEHTHI MOJY4YaroT OT MperoaaBaTelis
WHIMBUIYaIbHOE 33JaHHE 10 KOHKPETHOMY YHCIEHHOMY METOAY, NHIIYT IpOrpaMmmy,
OTJIQKUBAIOT U TECTUPYIOT €€ 0] KOHTpoJeM Ipenoaasaress. bonbiias yacts 1a00paTOPHBIX
3a/laHuil IPUXOAUTCA Ha CAMOCTOSITEIbHYIO pabOTy: M3yueHUE TEOPETHYECKOI0 Marepualia 1o
KOHCIIEKTaM JIEKIIMH M IO OCHOBHBIM MCTOYHHMKAM JIUTEpaTypbl, pa3paboTKa aJropurMa
IPOrpaMMHOM peaan3aluy MeTo1a, OTIa/iKa IpOrpaMMBbl Ha KAKOM-JIMOO SI3bIKE BBICOKOTO YPOBHS
(Mo160p TECTOBBIX MPUMEPOB TAKKE BXOJUT B CAMOCTOSATENIBbHYIO paboTy).

TpebGoBanus K cTyleHTaM NPH oTYeTe MO Ja00PaTOPHOMY 32 JaHUIO

1) Annpoxcumanus pynkuuii. [lo MmaTepranam J€KIHOHHOTO Kypca U IO JTUTEPATypPHBIM
MCTOYHUKAM CQOpPMYJMPOBATh IMOCTAHOBKY 3aJjaud: MUCXOAHAs MHGpoOpMAaIUs O NpUOIMKaeMoi
(GyHKIMH, BUJA aNMpOKCUMHpYOImEH (YHKIHMU, TOHATHE OJIM30CTH B BBIOPAaHHOM MeETOJE
aIIpOKCUMAIIMH, apryMEHTalMsl €IMHCTBEHHOCTH DEIICHMs 3a7a4d, TEOPETHYECKas OLIEHKa
MOTPELIHOCTH, BO3MOKHOCTb ITPAKTUYECKOI0 KOHTPOJIS MOTPEIIHOCTU. YKa3aTh JOCTOMHCTBA U
HEJ0CTaTKN BBIOPAHHOTO METO/a allPOKCHMAllMU B CPAaBHEHUH C JAPYTUMHU METOAAMH IIPHU TOM
e crocobe 3a1aHus NpudImKkaeMol QyHKIMU.

2) UncneHHble MeTObI pellleHUs] CKAJSAPHBIX YPaBHeHMi. YKa3aTh BUJ YpaBHEHUS U
TpeboBaHus K (PyHKIUH, HEOOXOIUMBIE Ul NPUMEHEHHUs BBIOpaHHOro Meroja. JlocTaTouHble
YCJIOBHSL CXOOUMOCTH METOJa, €ro TEeOpEeTHYecKas OILIEHKAa ITOTPEHIHOCTH, BO3MOXKHOCTh
IPAaKTUYECKOI0 KOHTPOJISI CXOAMMOCTH U TOYHOCTH MPUOIMKEeHHOro pemieHus. CpaBHEHHE 110
CKOPOCTH CXOJMMOCTH BBIOPaHHOI'O METOJ]a C aHAJIOTHYHBIMU MeToAaMH. B TecToBoM npumepe
yKa3aTh CII0CO0 OT/IEJIEHUS] KOPHEH.

3) MeToabl YHCJIEHHOT0 HHTErPUPOBaHUsL. 3HAHUE aNTeOpanyecKor CTENEHU TOYHOCTH
BBIOPAaHHOTO METOJa U CKOPOCTH CXOJUMOCTH KakK (PYHKIHMH KOJUYECTBA Y3JI0B KBaJpPaTypHl.
Vkazanue knacca (yHKUUN, HA KOTOpPOM KBaJpaTypHbIH mporecc cxonutcs. Ilpakruueckas
OLIEHKA MOTPEIIHOCTH BBIOPAHHOI'O METO/1a Ha COOTBETCTBYIOIIEM Kiacce (PyHKLUH.

4) YuciaeHHble MeTOAbI ajaredpbl. 3aJaHuE OJHOTO M3 JABYX THIIOB: METOJ PELICHUS
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anreOpanvecKoil CUCTEMBI WJTH TIOJIHASI PO0OJIeMa COOCTBEHHBIX 3HAYCHHH.

[To anreOpanyeckuMm cucreMaM. B ciiydae TOYHOro MeTofa — 3HAHHE KOJMYECTBA
apu(MeTHUeCKUX onepauui, Kak (yHKIMU Yucia ypaBHeHUH. CriocoObl yMEHbLIEHUS BIUAHUSA
BBIUMCJIUTENBHBIX IOrpemHocTel. KOHTpOJIb HEBBIPOKAEHHOCTH MaTpulbl. B cioyuae
UTEPALOHHBIX METOIOB — 3HAHUE IOCTATOYHBIX YCIOBUHN CXOJIUMOCTH METOJA, BOBMOXKHOCTb MX
IIPOBEPKHU B QITOPUTME, IPAKTUYECKAS OLIEHKA ITOTPEIIHOCTH.

ITo npoGneme cOOCTBEHHBIX 3HAUCHUH B JIEKIIMOHHOM KypCe U3JIaraloTcs Kak KJacCu4ecKue
METO/Ibl, OCHOBAHHBIE HA MOCTPOCHUM XaPAKTEPUCTHUUYECKOI'O IOJIMHOMA, TaK U COBPEMEHHBIE
METO/Abl IPUBEACHUS MaTpHllbl MpeoO0pa3oBaHUSAMM IMOJOOMS K JAMArOHAIBHOMY WU
TpPEeyrojabHOMY BUAY. B 1a00paTOpHBIX 3a1aHUSAX [IPEAIAraloTCs K peaju3alui METO 1 BpallleHui
Ul CUMMeTpUYHbIX MaTpull u QR-anroputm ans matpun obuiero Buaa. IIporpamma nomkHa
KOHTPOJIMPOBATH MOTPEIIHOCTh UTEPAIIHOHHOTO METOJa AJIsi COOCTBEHHBIX 3HAUCHHM, a TaKkKe
HaXOJUTh COOTBETCTBYIOIINE NPUOIMKEHHBIE COOCTBEHHBIE BEKTOPBI.

5) Cnoco6 Pynre — Kyrra pemenusi 3anaunm Komm asi 01HOro 00bIKHOBEHHOTI'O
auddepeHInaIBHOIO YPaBHEHHs NepBOro nopsiaka. K peanusanuu npennararorcs METOIbI
BTOPOT0 — YETBEPTOTO MOPSAAKOB TOYHOCTU. B 0TUeTE Ka)X/IbIi CTYACHT JOJKEH CHOPMYIHPOBATH
ONpEACICHUE TOHATUSA JIOKAJIBHOW IIOTPEIIHOCTH M ONPENCIICHUE IOpsAAKa TOYHOCTH
OJIHOIIIArOBOI'0 METOAA, OOBSCHUTH uiaeto crnocoda Pynre — KyTra moctpoeHus ogHOIIAroBbIX
METOJ0B. AJITOPUTM IIPEIIoIaracT 3aJaHue OLEHKA TOYHOCTU METOJia Ha 111are, OCHOBBIBAsCh Ha
KOTOpOH mporpamMma cama (GopMHpYeT CEeTKy IO MpaBwiy PyHre NpaKkTHYeCKOH OLEHKU
norpemHoctd. O0s13aTenbHOE TpeOOBaHNUE — MPABbI KOHELl OTpe3Ka, Ha KOTOPOM I1OCTaBJIeHa
3aznaya Komu, 1oykeH ObITh y3710BOM TOUKOH. DTO HEOOXOAMMO ISl HOCIEAYIOLIEr0 IPUMEHEHUS
MeTo/a pelleHus 3a1aun Ko k pemeHuo KpaeBoi 3a1auid METOJIOM CTPEIbOBI.

6) Meron Pynre — Kyrra pemenusi 3agaun Komm ans cucrembl JIBYX ypaBHEHUH
nepBoro nopsaka. Moaudukanus npeasayiieid nporpaMMbl ¢ 000011eHIEM pacueTHbIX (popmMyit
Ha cllydail CUCTEMbI YpaBHEHUI MEPBOTo MOpsAKa OOIIEro BUA.

7) Metoa cTpenbObl pelieHHs] KPaeBoOi 3a/1a4 I CHCTeMbI ABYX O0bIKHOBEHHBIX
nuddepeHunaNbHBIX yPABHEHHI IEPBOro MOPSiAKA ¢ KPaeBbIMHU YCJI0BHSIMH 0011ero BHAA.
B oryere CTyAaeHT AOKEH MOSACHUTH MJIEK0 NPUMEHEHUs MeTojla peuleHus 3agadud Komm k
PELICHHIO KPaeBOH 3aJ]aul, B OCHOBE KOTOPOM HENpepbIBHAS 3aBUCUMOCTh PELLIEHUSI CUCTEMBI OT
HayaJbHBIX JaHHbIX. lIporpamMmma B 1IManoroBoM peXHME [OJDKHA IOMOYb I0JI30BATEIIO
1o100paTh HayaIbHbIE 3HAUEHUS IPUCTPENIMBAEMOT0 MapameTpa. Pe3ynbraT paboThl MporpaMmMbl
— JIB€ CeTOUHbIe (PYHKIMHU perieHus 3aaa4n Komm co 3HaueHneM MpHUCTPEISTHHOTO C 33aJJaHHOM
TOYHOCTBIO ITapaMeTpa.

8) Mertoa cerok pemeHusi nuddepeHIMANBHBIX 32424 B YaCTHBIX NPOM3BOJHBIX.
JlanHOe 3a71aHNEe OTHOCUTCS K KOHTPOJIUPYEMON CaMOCTOSTENILHON padoTe.

B kauectBe 1abopaTOpHBIX 3a/1aHU NpeaaratoTes 3aaa4u Koy uinu cmelanHble KpaeBble
3a7a4i  JUId  ypaBHEHUS TEIUIONPOBOJHOCTM WM  BOJHOBOTO YPaBHEHMSI C  OJHOM
IPOCTPaHCTBEHHOMU nepeMeHHoN. JKenarouue MOTyT pa3padoTaTh aJIFOPUTM peIlIeHHUs] KpaeBoi
3amaun Juist ypaBHeHus IlyaccoHa B mpsiMoyrojbHuKe. B oTdere O BBINOJHEHUM 3a/laHus
00s3aTeIbHO  3HAHUE ONPEAEICHUH OCHOBHBIX IOHATHM TEOPHMM PA3HOCTHBIX CXEM:
anmnpoKCUMallii, yYCTOHYMBOCTH, CXOAMMOCTH. [[s1 peanm3oBaHHOrO MeToAa JOJIKHBI ObITh
YKa3aHbl YCIOBHs yCTOMYMBOCTU U MOPSAOK alllIPOKCHMALIUH.

9) UuciieHHbIe METOAbI pPELICHUSs HHTErPAJbHBIX ypaBHeHHMH. UNCIEHHBIE METOJBI
pellleHusT UHTErpalbHbIX ypaBHeHud @pearonsma wim Bonbreppa BTOporo popaa: MeTON
MEXaHUYECKUX KBaJlpaTyp, METOJ 3aMEHbI s[pa Ha BhIpOKIeHHOe, JInHeiHas anmpokcuManus
peLIeHUH KyCOYHO-TIOCTOSIHHBIMM JIMOO KYCOYHO-TMHEHHBIMH (DYHKIUSAMH, OIpeesieHIe
K02 () PUITMEHTOB METOIOM KOJUTOKAITHH.

ConeprkaHue caMOCTOATENbHOM paboThl onucaHo Bbimie. dopma KOHTPOJIS — YCTHBIM OTUeT
IIpenoAaBaTesio ¢ IeMOHCTpanue paboTsl MPOrpaMMbl Ha COOCTBEHHBIX TECTOBBIX MTPUMeEpax U
Ha MpUMepax, NpelaraéMbIX NPENoJaBaTeNIEM.
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B ocBOoeHMM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OTPAaHUYCHHBIMU BO3MOXXHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyajbHas ydyeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOJIHUTEIBbHOE pa3bsiCHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJNBTAMM 10 TPEIMETY SIBISIOTCS BaKHBIM  (DaKTOPOM,
CHOCOOCTBYIOLIMM MHAWBUIYAIN3aLUU OOY4YE€HUS U YCTAHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM W OOy4aroIlMMCs HMHBAJIUIOM WM JIMIOM C OrPaHUYECHHBIMU
BO3MOYKHOCTSIMU 3/10POBbSI.

B ocBoeHMH IUCHMIIIMHBI MHBAIWAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMH
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas ydeOHas paboTa (KOHCYJbTAIlMH) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJNBTAIMM 10 MPEIMETY SIBISIOTCS BaKHBIM  (DAaKTOPOM,
CHOCOOCTBYIOLIMM MHAWBUIYAIN3aLUU OOY4YE€HUS U YCTAHOBJICHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM U OOy4aroIlMMCs HMHBAJIUIOM WM JIMIOM C OrPaHUYECHHBIMU
BO3MOYKHOCTSIMU 3/10POBbSL.

/. IlepeyeHb WHGPOPMANMOHHBIX TEXHOJIOIWH, MCHOJb3yeMbIX MPH

OCYyIECTBJIEHHMH 00Pa30BATEJIbHOI0 MPOIecca Mo JUCHUIINHE (MOXYJIIO)
7.1 IlepeyeHb WH(OPMALNMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOrui. Bo3MoxxHO
KOHCYJIbTUPOBAHHE I10 JIEKTPOHHOM IOYTE.

7.2 TlepeyeHb JHIIEH3MOHHOTO W CBOOOJIHO PACHPOCTPAHIEMOr0 MPOrPaAMMHOIO
odecrevyeHust
Croucok JIMOCH3WOHHOI'O IIPOrpaMMHOI'O o0ecrieueHusI:
1 Microsoft Office Word Professional Plus.
2. Mathcad PTC Prime 3.0
3. Maple 18
4. MATLAB
Cnucok cBOOOIHO pacpoCTPAHIEMOr0 MPOTPAMMHOI0 00ECTICUeHU S
1. Free Pascal
2. Lazarus
3. Microsoft Visual Studio Community

7.3 IlepevyeHb cCOBpeMEHHBIX MPO(PecCHOHAIBHBIX 0a3 TaHHBIX U HH(POPMAITHOHHBIX
CIIPABOYHBIX CHCTEM

1.3nexrponnsiit katanor Hayuwoii Gubmnorexn Ky6I'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexTtpoHHas OubnmoTeuHas cucremMa "YHuBepcuterckas Oubiamoreka ONLINE"

http://biblioclub.ru/

. DnekTpoHHas 6ubIMoTeuHas cucteMa u3nateabcrsa "Jlanp" https://e.lanbook.com/
DnextponHas oubaroreunas cucrema «FOpairm» http://www.biblio-online.ru
DnexkrponHas oudaunoreunas cucrema «ZNANIUM. COM» www.znanium.com
DnextponHas oubaroreunas cucrema «BOOK.ru» https://www.book.ru
Onekrponnas oudianoreunas cucrema eLIBRARY.RU http://www.elibrary.ru

Nooakw

8. MaTepuajibHO-TeXHHYECKOe o0ecrnevyeHne 1o JUCHUILIUHE (MOYJII0)

MaTCpI/IaHBHO-TCXHI/I‘{eCKOC obOecrieueHue JAUCIHHUITIINHBI

Ne Bup pabor
(MOyJIsT) U OCHAIIEHHOCTh
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JlekuyonHnble 3aHATUS | JIKIIMOHHAs ~ ayAWTOpUs,  CIEUUMAIBHO  00OpyAOBaHHAS
MYJIbTUMEAUNHBIMA  JIEMOHCTPALMOHHBIMA  KOMILJIEKCAMH,
y4eOHOI MEOEIbIO

JlabopaTopHbie [lomemenue uis nOpoBeAeHUA JTAOOPATOPHBIX — 3aHATUH

3aHATUA OCHAIIIEHHOE y4eOHOI MeOeblo, IIEPCOHAIbHBIMU
KOMIIbIOTEpaMU C JocTynoM K cetd "HMHtepHer" wu
o0ecreyeHneM J0CTyna B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
0o0pa3oBaTesIbHYI0 Cpely OpraHu3aluu

I'pynnoseie [Tomemienue st mpoBeIeHUs TPYNIOBBIX (MHAMBUIYAIBHBIX )

(MHIUBH Y ATIbHBIC) KOHCYJIbTaIUH, y4eOHOU MeOebio, OCHAIIICHHOE

KOHCYJIbTallU1 MPE3CHTAIIMOHHON TEXHUKOW (MPOEKTOp, IKpaH, HOYTOYK) U
COOTBETCTBYIOIIMM IIPOrPaMMHBIM 0OecTieYeHuEM

Texkymuii  KOHTpOJb, | [IoMemenue g NpoBENEHUsS TEKYIEH U IIPOMEKYTOYHOMN

MIPOMEXYTOYHAS aTTecTalluy, OCHAIllEHHOE Y4eOHON MeOebto, MepCOHAIbHBIMU

aTTecTanus KOMIIblOTEpaMu ¢ JoctynoMm K ceru "UHtepner" mu
o0OecrieueHneM JOCTyna B 3JIEKTPOHHYIO HH(GOPMAIMOHHO-
00pa30BaTeNIbHYIO CPEly OpraHu3aluu

CamocTosiTenbHas Kabuner s caMocTOSTENbHONM  pabOThl, OCHAIICHHBIN

pabora KOMIIBIOTEPHOM TEXHHKON C BO3MOKHOCTBIO MOAKIIOYECHUS K

cetn «MHTEpHET», MPOrpaMMOil IKPAaHHOTO YBEIUYCHUS U
00ECTIEYCHHBI JAOCTYNIOM B 3JEKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTENBHYIO Cpe/ly YHUBEPCHUTETA
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