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PaGouas nporpaMma JIMCUMIUIMHBI YTBEpiKJeHA Ha 3ace/laHud  Kadeapbl
BBIYMCIIUTENILHOW MaTeMAaTHKN U MH(OPMATHKH
npotokon Ne 13« 18 » anpesst 2019 r.

3asenyioiuii kadenpoii (paspaborunka) ["aiinenko C.B.

TN ITHCE

PaGouass mporpamma oOcysk/JeHa Ha 3aceiaHu Kadeapbl (QyHKIHOHAIBLHOTO
aHajaM3a u anredpsl
npotokosn Ne 9 « 12 » anpens 2019 r.

3aseyroumii kadeapoit (Beimyckaioieii) bapcykosa B.1O. /4/ Q
NOJANMCEH

VTBepik/ieHa Ha 3ace/laHui  y4eOHO-METOJMYECKOH KOMMCCHH  (akyibTera
MaTeMaTHKH U KOMITBIOTEPHBIX HayK
nporokos Ne 2 « 24 » anpens 2019 r.

I[peacenarens YMK dakynbrera Turos I'.H. ﬁlu?cg
MOJUIHCEH
PeneH3eHTsbl:

[Tpodeccop kadeapsl npukiaaHoii maremaTukn KyGaHCKoOro rocyaapcrBeHHOroO
YHUBEpPCHTETa KaHauAaT (pU3nKO-MaTeMaTHIecKuX HayK noueHtT Kapmasun B.H.

JIOKTOp SKOHOMHYECKHMX HayK, KaHAMAAT TEXHHYECKHX Hayk, npodeccop Kadeapbl
KOMIIBIOTEPHBIX TexHosoruii u cucrem KyoI'AY Jlyuenko E.B.



1 Henu v 3axa4u U3yYeHUs TUCHUILTHHBI (MOLYJIs1)
1.1 LHesab ocBOeHMs AUCHMIJIMHBI: CPOPMUPOBATH y CTYACHTOB MPEACTABICHHS O
YHUCJICHHBIX MCTOAAaX PCIICHUA OCHOBHBIX MATECMAaTUYCCKUX 3a/]la4 Ha OBM.

1.2 3apayu AMCUMIVIMHBI: [TOKa3aTh IPUEMBI B METO/IbI IIOCTPOEHHS JUCKPETHBIX MOJIEIEi
OCHOBHBIX 33/1a4 aHau3a U Ju¢GepeHIMATBHBIX YPaBHCHH, IPUBUTH HABBIKH KOHTPOJIS TIOTPEITHOCTEH
Y OIICHKU CKOPOCTH CXOJUMOCTH UTEPAIIMOHHBIX METOA0B. BocnurarensHas 3aja4a Kypca COCTOUT B
JIEMOHCTPAIIMHA BO3MOXXHOCTEH TOBEACHHBIX 10 YUCIECHHOTO pe3yabTaTa MaTeMaTUUECKUX MOIeeH
peanbHBIX SBICHUI.

1.3 MecTo AuCcUMIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl
Jucrtunnuza «YuciIeHHbpIe METOIb» OTHOCUTCS K 00s3aTeNbHOM YacT bioka 1
"IucrumauHel (MOAY/IM)" y4eOHOTO IJ1aHa 10 HaIPaBJICHUIO TOATOTOBKU «Marematukay. Jlis
MOJIHOLIEHHOT'O TIOHUMaHus Kypca «UncieHHble METOIbI» HEOOXOAMMbI 3HAaHUS, YMEHUS U
HaBBIKH, 3JI0)KEHHbIE B KypcaX MaTeMaTH4eCKOI0 aHAIN3a, TMHEHHON anreOphl,
(GyHKIIMOHAIBHOTO aHaMK3a, U JuddepeHnrnanbHbix ypaBHeHH. CTyIeHThI JOKHBI ObITH
TOTOBBI UCIIOJIB30BATh MOMyYEHHBIEC B 3TOW 00JaCTH 3HAHUSI, KaK MPU U3YUYEHUU CMEKHBIX
JTUCIUILINH, TaK U B IPo(hecCHOHANbHON 1eATeTbHOCTH.

1.4 Ilepevyenb MIaHMPYyeMbIX Pe3yJbTATOB O0y4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH pPe3y/JIbTATAMH 0CBOEHHs 00pPa30BaTeIbHOI IPOrpaMMBbl

W3ydeHne naHHOW Y4eOHOH MMCIMILIMHBI HAIMPaBJICHO Ha (OPMUPOBAHHE Yy OOYYAIOIIUXCS

oO0men

podeccuoHaNbHBIX U nipodeccrnonanbHbiXx kKomnerenuil [1K-1, TTK-4,

(o)

Ne Kox n nHanmenoBanue WHauKaTopel JOCTIKEHHUSI KOMIIETEHITNH
ILII. KOMIIETEHINH 3HaeT ymeeT BJajieeT
1. [1K-1Cnocoben pemarb OCHOBHBIE pa3pabarbiBaTh | METOJIAMU U

aKTyaJbHbIC U BOKHBIC 33]]aU1 YHCIICHHBIC YHCIICHHBIC TEXHOJIOTHUSIMH
(dyHIaMeHTaJIbHOHN U METO/BI U METOABI U pa3paboTKku
NPUKIIAJHON MaTeMaTUKU QITOPUTMBI AJITOPUTMBI, YHCIICHHBIX

peneHHs peann30BBIBATh | METOJIOB IS

MaTeMaTHYECK | OTH allTOPUTMBI | 337134 W3

uX 33724 u3 Ha SI3BIKE yKa3aHHbBIX

paszenos: IIPOrPaMMHUpPOB | Pa3/EIIOB.

TEOpHs aHHS BEICOKOTO

anmnpoOKCHUMAalLU | YPOBHS;

U, YUCIICHHOE

UHTETPUPOBaH

ue, TUHEHHas

anre0pa,

OOBIKHOBEHHBIE

muddepeHnman

bHBIE

ypaBHEHHUA,

ypaBHEHUS

MaTeMaTHYEeCK

ol pu3HKH,

UMETh

IpeJICTaBICHNE




Ne Konx n HammeHnoBaHme Nuaukatopel JOCTHKEHUS KOMIIETCHITUN

ILII. KOMIICTCHITUH 3HaeT yMmeer BJIAJIEET

CYILIECTBYIOIIH
X IaKeTax
TIPHUKITATHBIX
porpamm.

2. [1IK-4 Crocoben MaTeMaTH4YeCK | HaXOJIUTh, HaBBIKaMU
OPHUEHTHPOBATHCS B We arOPUTMBI | AaHAJIM3UPOBATH, | TPOTPAMMHUPOB
COBPEMEHHBIX aJITOPUTMAX YHCJIEHHOTO peanu30BbIBATh | aHUS
KOMIThIOTEPHOM MAaTEeMaTHKU; perieHus MPOrpaMMHO M | MAaTEeMaTHYECKH
00J1a1aTh CIIOCOOHOCTSIMH K TUITHYHBIX HCIIOJIb30BaTh X BBIYMCIICHHI
3P PEeKTUBHOMY IPUMEHEHHIO U | 33/1a4 ajreOpsl, | Ha MPaKTHUKE
peanu3alnuu MaTeMaTH4YeCKH aHanmusa, MaTEeMaTHYCCKH
CJIOXHBIX aJITOPUTMOB B muddepeHman | € anropuTMbl
COBPEMEHHBIX MTPOTrPaMMHBIX BHBIX
KOMIIJIEKCAX YpaBHCHHUI,

HWHTETPATBHBIX
ypaBHEHUU

2. CTpyKTypa M coaepxkaHue JTUCHUILTHHBI
2.1 PacnpeaesieHue TPYA0EMKOCTH JUCHUILJIMHBI 10 BUIAM padoT

O6mast TpynOEMKOCTh AMCHMIUIMHBI cocTaBisier 6  3ad. en. (216 wyacoB), ux
pacripeielieHie 1Mo BuaM padoT MPECTaBICHO B Ta0JIUIIE
(0na cmyoenmog OPO)
Bun yuebnoit paboTbl Bcero Cemectpbl
4acoB (dachr)
6 |7

KonTakTHas padora, B TOM 4ncjIe:
AyIUTOpHBIE 3aHATHS (BCET0): 132 64 | 68
3aHsTHsI JEKIMOHHOIO THIA 66 32 34
JlaboparopHbIe 3aHATHS 66 32 34
3aHATHA CEMUHAPCKOTO TUTA (CEMUHAPBI,
MIPaKTUYECKHE 3aHSTHSI)

HNHas koHTaKTHAas padora: 10,5 42 | 6,3
KonTtposns camocrositensHol paboTs! (KCP) 10 4 6

ITpomesxyrounas arrecranus (MKP) 0,5 02 | 0,3
CamocrosiTesibHas padoTa, B TOM YHCJIe: 73,8 39,8 | 34
[TpopaboTka yueOHOTO (TEOPETUUECKOT0) MaTepHraia 21 10 11
BeInonHeHue WHIMBHTyaIbHBIX 33JJaHU (COCTABICHHE
JIITOpUTMa, HAIMCAaHUE, OTJIAJKa IPOTPaMMBI, TIOJI00P 40 20 20
TECTOBBIX MIPUMEPOB)
[TonroToBKa K TEKynieMy KOHTPOJIO 12,8 9,8 3
KonTpoub:
IToaroroBka K 3K3amMeHy 35,7 35,7
OO0mas Tpy10eMKOCTh yac. 252 108 | 144
B TOM HC/Ie KOHTAKTHAS | | 425 | 682|743
pabora
3a4. el 7 3 4




2.2 CTpyKTYypa QM CHUIINHbBI
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTAHBL.
Paznenbl (TeMbl) AUCIUIUIMHBI, H3y4aeMble B 6 ceMecTpe (ouHas ghopma)

KonugectBo yacos
Breaynut
AynuropHas
Ne HaunmenoBanue pasnenos (Tem) OpHas
Bcero pa60Ta pa60Ta
J | 113 JIP | CPC
1 2 4 5 6 7
1 Cxema BBIYHCIHTENBHOTO KcriepuMenTa. Kiaccubukaris 4 2 i 0 2
" |OTpEeIIHOCTEH.
WuTepnionsiuyst ¥ HauTydllee NpuoInKeHue;
2. prioIBIH i p ’ 31|10 - | 12 9
MHOTO4JICHBI YeObIIeBa.
Metonbt }Z)CIHGHI/IH HEJIMHEWHBIX YPAaBHEHUM M CHCTEM 208| 6 ) 6 88
ypaBHEHUIA.
4, [YucreHHOE MHTETPUPOBAHUE. 22 | 6 ) 6 10
5.  |YucnaeHHBbIC METO/IbI IMHEHHON anreOpshl. 18 8 . 8 10
107,
UTOI'O no pazdenam oucyuniumsi 8 32 - 32 39,8
KonTpons camocrositensHoi pabotsl (KCP) 4
[Tpomexyrounas arrectanus (MKP) 0,2
[ToaroToBka K TeKynieMmy KOHTPOJIIO 9,8
OO61mas TpyA0EMKOCTh O JUCITUILINHE 108
Pazensl (TeMbl) TUCIUTUIMHEI, H3y9aeMble B 7 ceMecTpe (ounas ¢popma)
KomnaecTBo yacoB
Breaynu
A
Ne HammenoBanwne paznenos (Tem) B yﬂ:ggf:aﬂ TOpHas
cero p pa6ota
J | 113 | JIP | CPC

1 2 3 4 5 6 7

1 YuceHasle METOJbI PCHICHUA OU6I>IKHOBeHHI)IX 28 16 _ 16 16
T hepeHInATLHBIX YPaBHEHUH.

2 YucrieHHbIE METOJIBI PELICHHS OCHOBHBIX yPaBHEHH 31 | 14 i 14 14
MaTeMaTH4eCKON (DH3UKH.

3 [YucieHHbIC METO/IbI PELICHHSI HHTETPAIbHBIX YPaBHEHHI 11 | 4 - 4 4
UTOI O no pazoenam oucyuniurvl 70 | 34 - 34 34
KonTpons camocrositensHoi pabotsl (KCP) 6
ITpomesxyrounas arrecranus (MKP) 0,3
[ToaroToBka K TEKynieMy KOHTPOJIO 3
OO011ast TPYA0EMKOCTh MO AUCHUIINHE 144

[Mpumeuanue: JI — nexmuu, [13 — npaktudeckue 3ausTus / cemunHapsl, JIP — maGoparopHbie
sanstusi, CPC — camoctosiTenpHast paboTa cTyieHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUILIUHBI
2.3.1 3aHsATHS JIEKIITUOHHOT0 TUIIA

HaunmenoBanue dopma Tekymiero
No Coneprxanue paszaena P yi
paszena KOHTPOJISI
1 2 3 4




Cxema
BBIUHCIUTEIHLHOTO
JKCIIEPUMEHTA.
Knaccudukanus
MOTPEIIHOCTEH.

YucneHHble METO/IbI KaK COCTABIISAIONIAs YaCTh
BBIYUCIIUTCIIBHOTO SKCIICPUMCHTA. HNctounukn
BO3HUKHOBEHUS U K1accU(UKaus
norpemHocrei. [lorpemuoctu
apu(MeTHUECKUX ONepanui.

JIP

Otuer no
nabopaTopHOI
pabore:
CTYJEHTBI
00s13aHBI
IIPOBECTH aHAU3
MOTPELIHOCTEN B

peaTn30BaHHOM
aIrOpUTME.
Nurepnonauus u [TonsiTue 06 anmpokcumanuu GyHkiui. 3amgaya |JIP
HauJy4iiee uHTepnoysuuu. UHTepnoisiuoHHbIN OTuer o
MPUOJIMIKEHNUE; MHOTO4IEeH B ¢popme Jlarpanika u ero nabopaTopHOI
MHOTOYJICHBI OCTaTOYHBIN WwieH. Pa3ieneHHbIe pa3HOCTH U UX |padoTe:
YeOrImIeBa. cBoiicTBa. UHTEpNOJALIMOHHBIA MHOTOWIECH B |TIO KOKJIOMY

dopme Hrrorora. OcTaTOYHBIN WieH
uHTepnonsiuuu B hopme HetoToHa.
WHTepnonsiinoHHbIE MHOTOUJIEHBI Ha
PaBHOMEpPHBIX CE€TKaX. MHOrOUJIEHBI
UYeObimeBa. MuHUMU3AIMUS TOTPEITHOCTH
uHTepnoyauuu. CXoauMocTh
MHTEPIIOJISILIMOHHOTO ITpolecca. Paznenennble
Pa3HOCTHU C KPAaTHBIMU y3J1aMHU.
WuTeprnionupoBaHue 10 3HaY€HUAM (QYHKIUU U

METOJTy CTYICHTHI
pa3pabaThIBalOT
ITOPUTM
peleHus
OIIpeIeIEHHOTO
KJ1acca 3aj1ad,
peayin3yroT 3TOT
QITOPUTM Ha
SI3BIKE BBICOKOTO

ee Mpou3BOAHbIX B y3iax. [lonarue o YPOBH3,

crutaifHax. [ToctpoeHne KyOM4ecKoro TECTUPYIOT €ro

MHTEPIOJISILIMOHHOIO CIJIaiiHAa METOI0M paboTy u

MOMEHTOB. MeTo MPOrOHKHU PEIICHUS MPEACTABIISIIOT

anreOpandecKkoil CUCTEMBI C TPEXIMAarOHaIbHOM |OTYET

MaTpuIei. DIEeMEHT HaWIy4dIlero MPENOJABATEIIO.

NpUOIIKEHUS B TMHEHHOM HOPMHPOBAHHOM

npocTtpaHcTBe. Teopema CyliecTBOBaHUS.

EnuHCTBEHHOCTH B CTPOrO0 HOPMUPOBAHHOM

MpOCTpaHCTBE. JIMHEHHAs annpoKcUManus B

THUIILOEPTOBOM MPOCTPAHCTBE. ATIITPOKCUMALIUS

MHOTOYJICHOM B CPEAHEM KBAIPATUYHOM.

[Tpubnmxenne GyHKIUY, 3a1aHHON TabIuIIeH

CBOMX 3HAYEHUH, IO METOAY HaUMEHBIIINX

KBajJpaToB. Hamryuniee paBHOMEpHOE

npUOIIKEHNEe MHOTOUJICHOM.
Mertonsl pemieHust  |3agada OThICKAHUS KOPHEH HETMHEHHOTO JIP
HEJIMHENHBIX ypaBHeHUs. CriocoObl OT/I€TIeHHS KOPHEH. Otuer o
YpaBHEHUU U Meron nenenus otpeska nomnoiam. Meron nabopaTtopHoi
CHUCTEM YpaBHEHHUH. |[[IPOCTOW UTEPALUHU: YCIOBHS U CKOPOCTh pabore:

cxoauMmoctu. Merox HerotoHa pemenust
HEJIMHEMHOTO YPaBHEHMS: T€OMETpUYECKast
MHTEPIPETALMS, YCIOBUSA CXOAUMOCTH U
OIIEHKA MorpenrHocTr. MoauduKamm MeTo1a
Hprorona. MHTEPNIOISIIMOHHBIE METOBI
pELICHUS HETMHENHBIX YPAaBHEHUI: METO/T
napaboi1 U oOpaTHAs WHTEPIIOJISIIHSL.

M0 KaXKJIOMY
METOJTy CTYJACHTHI
paspabarbIBarOT
AITOPUTM
pelieHus
OTIPEIEIIEHHOTO
KJlacca 3ajad,
pean3yroT ATOT




HTepannoHHbIE METOBI PEIIEHUS CUCTEM
HEJIMHEHHBIX YPaBHEHUMN.

QITOPUTM Ha
SI3BIKE BBICOKOTO
YPOBHSI,
TECTUPYIOT €Tr0
paboty u
NPEICTABISIOT
oTYeT
PEeno/IaBaTeso

YucnenHoe
WHTErPUPOBAHUE.

ITocraHOBKa 3a/1a4¥ YUCIEHHOTO
uHTerpupoBanus. Llenu, onpenensiomire BEIOOp
KBaJpaTypHbIX y3JI0B U KOA(PPHUIIMEHTOB.
WHTepnonsiMoHHbIE KBaIpaTypbl U UX CTENIEHb
TOYHOCTH.

KBanpatypusie popmynsr Hetorona-Koteca.
CocraBnbie hopmyiibl Tparnennii, CuMIIcoHa u
«TpeX BOCBMBIX», UX IIOIPEIIHOCTH. [ TaBHBIN
4JIEH IIOTPEIIHOCTH, IIpaBuio PyHre
IIPAKTUYECKON OLIEHKU MOTPEIIHOCTH U
YBEJIMUYEHUS TOYHOCTU KBaJIPATYPBHI.
KBanparypuble popMyJsibl HauBbICIIEN
anreOpanyeckoi CTerneH! TOUHOCTH, UX
CYILLECTBOBaHHE MPU 3HAKOIIOCTOSTHHOM

JIP

Otuer no
nabopaTopHOI
pabore:

10 KQXJIOMY
METOJy CTY/ICHTHI
pa3pabarbIBarOT
ITOPUTM
pelieHus
OTIPEICIIEHHOTO
KJjlacca 3aj1ad4,
peAN3YIOT 3TOT
QITOPUTM Ha
SI3BIKE BBICOKOTO

BECOBOI (DYHKIIMU; CBA3H C OPTOTOHAIBHBIMU  |YPOBHS,
CHCTEMaM{ MHOTOWIEHOB, TPUMEPHI KBAAPaTyp |TECTUPYIOT €ro
JUTSL 4aCTO BCTPEUAIOUINXCS BECOBBIX (DYHKIIHMI. |paboTy U
CxoammMocCTh KBaJIpaTypHOTO TIpoliecca. MPEACTABIISIIOT
MeTo/1bl BEIYMCIIEHUS KPATHBIX MHTETPAJIOB. OTYET
ITonstue o merone Monte-Kapio. MIPENOJABATEIIIO
Yucnennbie MeTo/1bl | TOUHBIE METOIBI pEILICHUSI CUCTEM JIMHEHHbIX  |JIP
JTUHEWHOM anreOpsl. |aredpandeckux ypaBHeHUNH. CXeMbl Otuet o
peanuzanuu Metona ["aycca ¢ BeIOGOpoM nabopaTtopHoi
BEYLIEro 3JieMeHTa. MeTo/1 KBaJpaTHOIO pabore:

KopHs. OOpallieHue MaTpHUIlbl U YTOUHEHUE
NpUOIMKEHHON 00paTHOW MaTpPUIIbI.
CXoauMMoCTh MaTPUYHON re€OMETPUIECKOM
porpeccuu. MeTo bl NpOCTON UTEpaLlUU U
3eilaens, yCIoBUs CXOAUMOCTH.

CBeneHue JIMHENHON CUCTEMEI K 3a71a4ue
MUHUMU3ALUU KBaIpaTUYHOTO (PyHKIIMOHATIA.
Pemienue BapuaimoHHOM 3a/1a4d METOIAMH
MMOKOOPJAMHATHOTO ¥ TPAJUEHTHOTO CITyCKa.
[TonsiTve 0 MeTO/IE COMPSYKEHHBIX TPAJUEHTOB.
[TorpemHOCTh MPUOINKEHHOTO PEIICHUS
anredpanvyeckoi CUCTEMBI U Mepa
00yCIOBICHHOCTH. METO/IbI PETryIIIpU3aIIH
IJI0X0 OOYCIIOBJIEHHBIX CUCTEM.

Yactuynas npobiaemMa coOOCTBEHHBIX 3HAUCHUI:
OIICHKA CTIEKTPaJIbHOIO panyca MaTpHUIIbI,
teopema ['epmiropuna. CnexkrpanbHbie
CBOMCTBA MOAOOHBIX MaTpull. O030p METOI0B
pelIeHus MOITHOM MPOOIEeMbl COOCTBEHHBIX

10 KOXJIOMY
METOAY CTYACHTDBI
pa3pabaThIBarOT
AIITOPUTM
penreHus
OIIPE/ICIICHHOTO
KJ1acca 3ajad,
peanu3yroT 3TOT
aJITOPUTM Ha
SA3BIKE BBICOKOT'O
YPOBHS,
TECTUPYIOT €ro
paboty u
HPE/ICTABIISIOT
OT4YeT
HPETIo1aBaTeIio




3HAYE€HUM, OCHOBAaHHBIX HA TOCTPOECHUHU
XapaKTepUCTHUECKOT 0 TIOJIMHOMA.

Pemenue nonHoit mpoodiaemMbl COOCTBEHHBIX
3HAQYEHUM JUI1 CAMMETPUYHON MaTPULIbI
MeToa0M BpamieHui. [IpeoOpazoBanue
OTpa’KeHHsI, IPUBEJCHUE MATPHIIBI K opme
Xeccenbepra. QR -anropurm.

YuciaeHHbIe METOIBI
perieHus
OOBIKHOBEHHBIX
nuddepeHImaIbHBIX
YpaBHEHUM.

[ToHsiTHE O MHOTOIIATOBBIX U OJHOLIATOBBIX
MeToAax pemeHus 3agaun Komm ais
0OBIKHOBEHHOTO TU((HEepeHIIMATHEHOTO
ypaBHEHUs [1epBOro nopsiika. OaHOmAroBbIi
BapUaAHT METO/1a PSAJIOB: BBIBOJ METOJOB
Dilsiepa ¥ IpeIUKTOP-KOPPEKTOP C OLICHKAMHU
IIOTPELIHOCTEM.

Cnoco6 Pynre-Kyrra nmoctpoenus
OJ/IHOIIArOBBIX METO10B. [Ipumepsl MeTo10B
BTOPOT0-4E€TBEPTOrO MOPSIKOB TOUHOCTH.
PacnipocTpanenue 3TUX METOJIOB HAa CUCTEMBI
ypaBHEHUU iepBoro nopsaka. [Ipasuno Pynre
MPaKTUYECKON OIICHKH MOTPEITHOCTH 1
YBEJIUYEHUS] TOUHOCTH OJIHOIIArOBbIX METOJOB.

JIP

Otuer no
"1abopaTopHOii
pabore:

0 KaXJIOMY
METO/Y CTYIICHThI
paspabarbIBaroT
QITOPUTM
pelieHus
OTIPEICIIEHHOTO
KJjiacca 3a/1a4,
pEaTn3yoT 3TOT
QITOPUTM Ha
SI3BIKE BBICOKOTO

Mertona cTpenbObl penieHns KpaeBoi 3a1a4u JJist | YpOBHS,
HEJIMHEHHOT0 0OBIKHOBEHHOTO TECTUPYIOT €r0
QG GepeHIaIbLHOTO YPaBHEHUS! BTOPOTO paboty u
IOPSIZIKA U 111 CUCTEMBI JIBYX HEJIMHEWHBIX IIPEICTABIISIFOT
OOBIKHOBEHHBIX (P epeHInanbHbIX OTYeT
YPaBHEHHH IIEPBOTO MOPAIKA. IIPENoAaBaTelo
Pa3HocTHas annpokcumariys nepBbIX U BTOPBIX
IPOU3BOIHBIX INIaJIKON (DYHKIHU.
BreruncnurenbHasi HEYCTOMYHBOCTH (POPMYIT
YHUCICHHOTO TU(HEepeHIIMPOBAHUS.
MeTton KOHEUHBIX pa3HOCTEH PELIeHUs! KpaeBOM
3a7jauyl JUIsl TMHEHHOTO OOBIKHOBEHHOT'O
T depeHIMaTbHOT0 YpaBHEHHSI BTOPOTO
MOPsIZIKA: TIOCTPOCHUE PA3HOCTHOM CXEMBI U €€
OJIHO3HAYHasl pa3peIIiMOCTb, OLICHKA
ITOTPENIHOCTH M CXOJIMMOCTb METO/A CETOK.
Uucnennsle MeTo 1l |OCHOBHBIE MOHATHS TEOPUHU PA3HOCTHBIX cxeM: |JIP
peLIeHNs] OCHOBHBIX |HOPMBI B IPOCTPAHCTBAX CETOYHBIX PyHKIMH, |OTUeT no
ypaBHEHUI anmpokcuManus 1udepeHInanbHON 3a1aun  |JTa0opaTOpHOU
MaTEMAaTUYECKON  |Ha PELIEHUH, CXOAUMOCTb U YyCTONYHUBOCTh pabore:
buzuKH. pa3HOCTHOM cxeMbl. CBSI3b alllIPOKCUMALIUU U |TI0 KaXKIOMY

YCTOMYUBOCTH CO CXOAUMOCTBIO.

PasHoctHbIe cxembl penienus 3aaaun Komm ams
OJHOMEPHOTO YPaBHEHUS TEILIONIPOBOAHOCTH:
MOCTPOEHUE U UCCIIEIOBAHUE ANMPOKCUMAIINHU U
YCTOMYMBOCTH JIBYXCIIOMHBIX CXEM.
CnekrpanbHoe ycnoBue Helimana,
HEYCTOMYUBOCTb TPEXCIOMHOU CXEMBI.
Pa3HOoCTHBIE CXE€MBI CMEIIAHHBIX KPAaeBbIX
3a1a4 I ypaBHEHUS TEIUIONPOBOJHOCTH.

METOJy CTY/ICHTHI
pa3pabaThIBaiOT
ITOPUTM
pewenus
OTIpeJIeIIEHHOTO
KJlacca 3ajad,
pean3yIoT 3TOT
aJrOpUTM Ha
SI3BIKE BBICOKOTO
YPOBH4,




Pa3noctHbie cxeMnl 3agaun Komu u

TECTUPYIOT €T0

MHTETPaJIbHBIX YPAaBHEHUH IIEPBOTO poja.
MeTo/ KOJIJIOKaIMi YUCIIEHHOTO PELICHHUS
CUHTYJIIPHOTO MHTErPaJIbHOTO YPaBHEHHUS
IIEPBOTO PoJa.

CMEIIaHHbIX KPAaeBbIX 33Ja4 /Ul ypaBHEHHUS paboty u
KOJIEOaHUI CTPYHBI. IIPEICTaBIISIOT
Pa3HocTHas annpokcumanus oneparopa OTYeT
Jlarutaca. Annpokcumanusi TpaHU4HbIX IIPENoAaBaTelo
yClIOBUH B 001aCTH, OTPAHUYEHHON

KPUBOJIMHENHBIM KOHTYpOM. CXOAUMOCTh

Pa3HOCTHOM cXeMbI 3a1auu Jupuxie s

ypaBHeHus [lyaccoHa B IpsIMOYTOJIBHUKE.

IIpencraBnenue 0 BApUallMOHHBIX U

IIPOEKIIMOHHBIX METOAAX PELICHUS KPAEBbIX

3a71a4 7Sl TMHEHHBIX A depeHnanIbHbIX

YPaBHEHHH B YACTHBIX IPOU3BOJHBIX.

8. Merons! pemienuss  |HYucneHHbIe METOABI PEIICHUS UHTErpainbHbIX  |JIP
MUHTETPaJIbHbIX ypaBHeHui @penronbpma BToporo poga: meron | Oryer no
YpaBHEHUH. MEXaHUYECKUX KBaJpaTyp, METOJ] 3aMEHBI AJipa |1abopaTOpHOI

Ha BBIpOKJEHHOE. HEKOppeKTHOCTH pabore:

10 KaXXJIOMyY
METO/Y CTYIICHTBI
pa3pabaThIBalOT
QITOPUTM
pewmenus
OTIPEJICIIEHHOTO
KJacca 3aj1ad4,
pEaTn3yoT 3TOT
aJroOpuTM Ha
SI3BIKE BBICOKOTO

YpPOBH3,
TECTUPYIOT €TI0
paboty u
MPEACTABIISIIOT
OTYeT
MIPENO/IaBaTeIto
2.3.2 3aHATHSA CEMHMHAPCKOI0 THIIA He NPe1yCMOTPEHbI.
2.3.3 JIaGopaTopHbIe 3aHATHS
Ne Haumenosanue Temarnka NpaKkTUYECKUX 3aHATUN dopma TeKyIero
) pasznena (cemuHapoB) KOHTPOJIA
1 2 3 4
1. Bormpoc teopetndeckuii. OtaenpHOe JIP
nabopaTopHOE 3aHATHE HE [Ipu BBIMONTHEHUH
IPENYCMOTPEHO. J1a0OpPaTOPHBIX
Cxema pery p p T p
3aJaHUH B CBOEM
BBIYHCIIUTEILHOTO
OTYETEe CTYICHTHI
SKCTIEpUMEHTA.
00s13aHBI TPOBECTHU
Knaccudukanus
" a”HaIn3
MOTPEITHOCTEMH. o
MOTPEUIHOCTEN B
peaTM30BaHHOM
ITOpPUTME.




WNHTepnoNsSiuoHHBI MHOTOWICH B popMe
Jlarpanyka. THTEpHOISALIMOHHBII
MHorouwieH B popme HproTona. Cxema
DWTKeHa BHIYUCIICHUS 3HAUCHU I
MHTEPIOJIALIMIOHHOIO MHOTOWIEHA.

JIP

B otuete mo 3agauam
AN pPOKCUMAIIUN
JIOIKHA OBITh
yKazaHa ¢popma

WHuTepnossanus u|HTEepnoAnys Ha paBHOMEPHOU CETKE 3a7aHus
HawIy4lee (Bmepen, Ha3aj, ¢ HEHTPAJIbHBIMU npubimxaeMon
IpUOIMKEHNUE; pasHocTsimu). aTeprionsanus byHKINHU, BUT
MHOTOYJICHBI MHorowieHamu YeoOsbiesa. /IpodHo- npubImxKaromein
UeOrbImena. paroHaIbHasi HHTEPIOJSINS. GbyHKIIUH, CrIoco0
WuTepnomnsiuus KyOn4ecKUMH CIIaiiHaMu. |onpeeneHus
[Tpubnmxenne GyHKIUUA MHOTOUWICHOM I10 [PACCTOSTHHS MEXKILY
METO/ly HAMMEHBIINX KBaIPaTOB. (byHKUMAMU, aHAJIN3
[Tpubnmxenne GyHKIUN MHOTOYICHOM B |TIOTPEITHOCTEH.
CpeHEM KBaJPATUYHOM.
Meronsl peleHNs] HEIIMHEUHBIX JIP
YPaBHEHHUM: TUXOTOMHUH, IPOCTON B otuere no
urepanuu, HproToHa, CEeKylux, Xopa, METO/aM pelICHUs
napabos1, 00paTHOW UHTEPIOJISLNY. HEJIMHEWHBIX
Merons! Hpr0TOHA M IPOCTOM UTEpalui  |ypPaBHEHUHN U CUCTEM
JUIsl HEJIMHEMHBIX CUCTEM JIBYX YPABHEHMH |TaKMX ypaBHEHUN
C ABYMs HEU3BECTHBIMH. YKa3bIBalOTCSA
Metoael  pemeHus
. YCIJIOBUS Ha KJacc
HEJIMHENHBIX .
YPaBHEHHUI U CUCTEM (yHKImH, 3anAR0ONIX
ypaBHCHH, YPaBHEHHs, CKOPOCTh
CXOJIMMOCTH METO/A,
YCIIOBHSI HA BBIOOD
Ha4yaJIbHOTO
MPUOJIMKCHUS,
KOHTPOJIb TOYHOCTHU
HalJIEHHOT O
IpUOIKEHUS.
Meronsl YUCIIEHHOrO0 UHTEerpupoBanus:  |JIP
Metobl HeroTona — Korteca ¢ konTposiem | B oTdere o
MOTPEIIHOCTH 1o paBuity Pynre; meroas! |popmynam HeroToHa-
HauBbICLIEH anreOpanyecKoi CTeNneHu Koreca yka3siBaercs
TOYHOCTH C KOHKPETHBIMU BECOBBIMU anredpanyeckas
¢byukuusamu; merog Monte-Kapsio. CTEIEHb TOYHOCTH
KBaJIpaTypsl, MOPSII0K
MIOTPEUIHOCTH
OTHOCHTEJIBHO I11ara y
Uucnennoe o
COCTaBHOM
MHTETPUPOBAHUE.
KBaJpaTypsbl.
Kontposns
MIOTPELIHOCTH I10
npasuiny PyHre
[IPEATOJIAracT 3HaHue
onpeeneHus
IJIABHOTO YJIEHA
MTOTPELIHOCTH.

10




YucaeHHbIE METO/IbI
JTUHEWHOU anreOpshl.

YucneHHbIe METOIBI PEIICHUS CUCTEM
anreOpanyeckux ypaBHeHU. MeTon
BpallleHU peIeHHUs MpoOIeMbI
COOCTBEHHBIX 3HAYECHUHN IS
CUMMETPUYHONW MATpPHIIBL.

JIP

B oruere no merony
["aycca oObscHsIETCS
CMBICT BBIOOpA
IJ1aBHOT'O dJIEMEHTA U
ITOPUTM
peanu3anuu BeIOOpA.
B urepanmoHHbIx
METO/aX PEIICHHS
aredpanvaecKux
CHCTEM IS TECTOBBIX
3a/1a4 J0KHA OBITh
000CHOBaHA
CXOJAUMOCTh METO/IA.

YyciaeHdble METOIBI
pelIcHus
OOBIKHOBEHHBIX
nuddepeHIaTbHBIX
YpaBHEHUM.

Pentenne 3amaun Komm misa
0OBIKHOBEHHOTO TU((HEepeHIINATHEHOTO
YpaBHEHHUS [IEPBOTO MOPSIKA METOJIOM
Pynre — Kyrra 2-4 nopsiika ¢ KOHTpoyieM
MOTPEIIHOCTH U aBTOMATUYECKUM
BBIOOpOM 1I11ara 1o npasuiry Pynre.
Pemenue 3anaun Ko amst cucremsl
IBYyX nu(depeHIHaTbHBIX YpaBHEHHUH
MIEPBOTO MOPAIKA TEM K€ METOJIOM, YTO U
B IIPEABIAYIIEM 331aHUH.

Pemenue kpaeBoii 3a1auu A5l CUCTEMBI
IBYyX MU depeHInaTbHBIX YpaBHEHUH
MIEPBOTO MOPSAIKA METOJIOM CTPEIIbOBI.
Pemienue nuHeHONM KpaeBoOM 3a4a4u IS
0OBIKHOBEHHOTO T (P EpeHITHATBHOTO
YPaBHEHUS METOJIOM KOHEUHBIX
pa3HOCTEH;

JIP

B oruere no 3amaue
Komu o6s3aTensHO
yKa3aHHe NopsJKa
TOYHOCTH
BbIOPAHHOT'O METO/1a
¢ popMynupOBKOH
onpeaeneHun
JIOKaJIbHOMN
MOTPELIHOCTH U
IOPsIKa TOUHOCTH
OJIHOIIIar0BOI'0
metona. B meTone
CTPENIBbObI JOIKEH
OBITh YKa3aH
IIPUCTPEIINBAEMBIN
apaMmeTp U ero
TOYHOE 3HAUYEHUE s
IIPEJI0KEHHOTO
CTYJE€HTOM TECTOBOTO
npumepa. B
Pa3HOCTHOM CXEME
YKa3bIBa€TCs MOPAI0K
anmnpoKCUMaluy Ha
pelieHnn

T depeHIaIbHOR
3a/1a4n.

YuciieHHbIE METOJIbI
pELIeHUsT OCHOBHBIX
yYpaBHEHUN
MaTeMaTU4eCKON
bu3uKH.

Pemrenne KOHCYHO-Pa3HOCTHBIM MCTOA0OM
0I[HOI71 M3 KpacBbIX 3a/1a4 B YaCTHBIX
IMPONU3BOJHBIX C IBYMSA HE3aBUCUMbIMU
MNEPCMCHHBIMU I YPABHCHUA HyaCCOHa,
BOJIHOBOI'O YpaBHCHUA UJINW YPABHCHUA
TCILIOIIPOBOAHOCTH.

JIP

B otuere no
Pa3HOCTHBIM CXE€MaM
JUIsl ypAaBHEHHUH B
YaCTHBIX
MPOU3BOHBIX
MIPUBOIUTCS
KOppEKTHas
IIOCTaHOBKA
nuddepeHIanTbHOM
3aJ1a9M, IIOCTaHOBKA
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€€ pa3HOCTHOIO
aHaJiora ¢ yKazaHUEM
opsiAKa
anmnpoKCUMalu Ha
pELIEHUH U YCIOBUI
CXOJUMOCTHU
Pa3HOCTHOM CXEMBL.
JlanHoe 3ajanue
OTHOCHTCS K
KOHTPOJIMPYEMOU
CaMOCTOSITEIIBHOU
paborte.

8. UucneHHoe penieHrue JMHEHHOTo JIP

UHTErpajIbHOrO ypaBHeHus @penronsma (B oTdere n1oipkeH
Metonsl  pemenusi|uinu Bonbreppa BTOporo pojia METOOM  |ObITh OIUCAH CIIOCO0

WHTErPAIBbHBIX MEXaHUYECKUX KBaApaTyp. IIOCTPOEHHUS

YpaBHEHUM. JIUCKPETHOI'O aHajIora
MHTErPAIBHOTO
YPaBHEHU.

3amuta nabopatopHoii pabotsl (JIP), Bemmonnenue kypcooro npoekta (KII), kypcoBoit paGoTsl
(KP), pacuerno-rpadudeckoro 3amanus (PI'3), nanucanue pedepara (P), acce (3), KOUIOKBHYM
(K), rectupoBanue (T) u T.1.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX PadoT (IIPOEKTOB)

KypcoBbie paboThl HE IPEyCMOTPEHBI.

2.4 IlepevyeHb Y4eOHO-METOAMYECKOr0 o0ecrmedYeHUsl [JIA CAMOCTOSTEJbHON PpadoThl
00y4YaroIUXCcsl M0 JUCHUIIMHE (MOYJIIO)

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHHS JUCIUTLIUHBI
Ne Bun CPC IO BBIIIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI

1 |M3yuenue nekuroHHOrO |MeTonyeckue peKOMeHAaluy [0 OpraHu3alun
Marepuana, CaMOCTOSITENIbHON pabOThI CTYACHTOB YTBEPKACHHbIE Kadeapoii
[ToaroroBka oTuera Mo |BHIYMCIUTENILHON MaTeMaTUKU U UHGOPMATUKH, TPOTOKoa Ne 14
nabopaTopHoii pabote; |oT 14.06.2017 r.
ITonroroBka K
JK3aMEHaM.

Y4eOHO-MeToIMYeCKHe MaTepHalibl Uil CaMOCTOSITEIbHOM paboThl OOy4aroMIMXCs M3 YHCIa
WHBAJIUJIOB U JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 370poBbsi (OB3) mpenocraBisitorcs B
dopmax, aJanTHPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbS M BOCIPUATHS HH(POPMALIUU:
Jlist mur ¢ HapyIIeHUsIMU 3pEHUS:
— B 11e4aTHOM (hopMe yBEIMUYEHHBIM HIPUPTOM,
— B ¢popMe ayauodaiina;
— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.
Jlns man ¢ HapyIeHusIMH cltyXa:
— B 1e4atHoi opme,
— B (hopMe JIEKTPOHHOT'O IOKYMEHTA.
JUnist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO anmapara:
— B IIe4aTHOU (opme,
— B opme ayaunodaiina;
12



— B hopMe IIEKTPOHHOTO JTIOKYMEHTA.

JlaHHBII TIepeueHh MOXET OBITh KOHKPETH3HMPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
0o0yyJarouumxcs.

[TogpoOHbIE TTOCTAHOBKH 3334 Ui CAaMOCTOSITEIIbHOW Pa0OThI CTYACHTHI TOJIYYalOT B OYHOM
WHIMBUYAIbHOM OOWmeHHH ¢ mpenonaBateneM. O4YHBIE KOHCYJIbTAllMA HE COCTABISIOT
poOJIeMbl: eXKEHEAETbHO MPENoAaBaTeb padoTaeT B ayIUTOPHH CO CTYJIEHTAMHU B CPEIHEM II0
ISITh YacoB.

Jis il ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSMHU BOCHIPHATHS HWH(pOpMANMU (HAPYIICHUS 3pEHUS
00 cityxa, a TakkKe ¢ HapyIICHUSMU OIOPHO-JBUTaTENILHOTO amrapara) BO3MOXKHA BHUJIECO H
ayJIMOo 3aIUCh JICKIUI: JISKTOP HMEET IPUBBIUKY BCE IIPOU3HECEHHBIE CIIOBA 3aIIMCHIBATh HA TIOCKE,

a 3amMcaHHbIe Ha JOCKE ()OPMYIIBI IOBTOPSTH YCTHO.

3. O6pa3oBaTtesibHbIE TEXHOJIOTUH

HHTepakTUBHBIE TEXHOJIOTUU B 6-M CEMECTpE IMPEyCMOTPEHBI BO BCEX JIAOOPATOPHBIX 3aHATHSIX

B 00beMe 34 4acos.

I/ICHOHBBYCMHS HHTCPAKTHUBHLIC 06paSOBaTeJ'IBHBIe TCXHOJIOTHH

Komanue
CTBO
4acoB

Tpenunr Ha Temy: «VHTEpHIOIAIHS TOTUHOMAMH JIEMEHTAPHBIX (DYHKIIHID C
IIPE3EHTALMAMM KOJOB IIPOTrPAMM U TECTOBBIX IIPUMEPOB, IEMOHCTPUPYIOLIUX
BIIMSIHHE HEYCTPAHUMBIX ITOTPENIHOCTEN U ITOIPEIIHOCTEN METOJIA.

2

Juckyccust Ha TeMy: «CpaBHEHHE MHTEPIIOJIALMOHHBIX ITOJIMHOMOB B (hopmax
Jlarpanyka u HeroTOHa» ¢ 1eMOHCTpanuen IpeuMyIlecTB HbIOTOHOBA
IIPEJICTaBICHUsl. DKCIIEPUMEHTBI 110 MHTEPIOJIMPOBAHUIO BIIEPE] U HA3al.

['pynmoBbIe TUCKYCCHH TI0 CITOCOOaM 3aaHusl alMPOKCUMUPYEMBIX (DYHKITHIA,
(dopmam mpezcTaBiIeHHs ANNPOKCUMHUPYIOIUX (QYHKIUH BUIaM METPHK,
OTIpeNIeNAIOMUX OJIM30CTh QYHKIUH.

I[I/ICKyCCI/ISI 110 BOIIPOCY MUHUMHU3 AU HAKOIJICHUS BBIYUCIIUTCIIBHBIX
HOFpeHIHOCTeﬁ B MCTOAC Faycca peuieHusda CUCTEM JIMHEMHBIX anre6panquKI/Ix
ypaBHeHPIﬁ. I/II[CH BBI60pa BEAYHICTO 3JIEMCHTA U BO3MOKHOCTb KOHTPOJIA
HECBBIPOXKJACHHOCTH MAaTPHIIbI.

KOMHI:I—OTCpHaSI CUMYJISIIV BBIAABJIICHUS BBIPOKACHHBIX MAaTPHIl, BO3MOKHBIC
HCYyAa4u M3-3a BIYHUCINUTCIbHBIX HOFpGIJ.IHOCTCfI.

AHanu3 NOCTaHOBKU 3aJjaui APOOHO-PALMOHAIBHON UHTEPHIOISAINH, TOUCK TPUYNHBI
HapyILIEHNs €JUHCTBEHHOCTH pelieHus. Mo3roBoil IITypM MO KOPPEKTUPOBKE
MIOCTAHOBKH 3aJlaui. AHaIN3 are0pandeckoi CUCTEMbI, palliOHaIN3alus allropuT™Ma
3aroJIHEeHNUs MaTpulbl. KoMIbroTepHast CUMYJIAIUS IOUCKA PELLIEHUS AJIs1 TECTOBOTO
npuMepa.

[Tpo6yieMbl HCTIONB30BAHMSI ATMTPOKCHMHUPYIOIINUX TOJTHHOMOB BBICOKHUX CTETIECHEH,
uzesl KyCOUHO-TIOJIMHOMUAIbHBIX NMpuOImkeHuil. Jluckyccus no obecrneyeHuto
[JIaJJKOCTH UHTEPIOJUPYIOMINX KyOUYECKUX CIIJIAifHOB, MOJICYET MapaMeTpoB U
ycioBHil. M0O3TroBoO# MITYPM MO JOCTHXKEHHIO OallaHca, UIeH 3aaHus
JIOITOJTHUTEIIbHBIX YCIOBHIA.

Marematrnyeckoe MOAEIMPOBAHNE KYOMUECKON HHTEPIOJISAILUY CIIaliHaMU, TTEPBOE
3HAKOMCTBO C TPEXAUaroHaJIbHON MaTpulei. Mnen Meroaa NporoHKu, TPEHUHT 110
peann3anny aaropuTMa U TECTUPOBAHUIO METO/IA TPOTOHKH.

Juckyccust 00 anmpoKCUMAIUH 3JI€MEHTOB IPOCTPAHCTB, HAJICIEHHBIX CKASIPHBIM
IIPOU3BEICHNEM. AHAJIOTHA CO MIKOJIBHON TEOPEMOM O MEPIEHAUKYISIPHOCTH IPSIMOU
U mockocTH. ObecnieueHue ycaoBUi TeopeMbl 00 OPTOrOHAJILHOCTH, aHAJIU3 CBOWCTB
Matpuuel [ pamma.
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KomnproTepHast CHMyJIALHS alllIPOKCUMALIMK B CPEIHEM KBAaIPATHYHOM 2
TPUTOHOMETPUUYECKUX (DYHKUIUH MTOJTMHOMAMHU.

KomnbroTepHas cumynsnus annpoKCUMalUuy CETOYHbIX (QYHKIMHA NOJTMHOMAMHU IO 2
METOAY HAUMEHBIINX KBAJPaTOB. BEIYMCINTEIbHBIN SKCIIEPUMEHT C BECOBBIMU
kod(urmeHTamu.

TpEeHUHT 110 TOUCKY KOPHEH CKAJISIPHBIX YPABHEHUN METOAAMH BIIOKEHHBIX 2
OTPE3KOB: TUXOTOMHMSI U METOJI CEKYILUX.

Huckyccus «nen Hprotona u JIeliOHMIIa BbIAEICHUS JIMHEHHONW YacTH MPUPAILCHUS 2
(YHKLIIMU—OCHOBA UTEPALIMOHHBIX METO/IOB PEIICHUs] HETMHEWHBIX 3a/1a1»

KoMnbroTepHble CUMYIISIMN UTEPALIMOHHBIX METOJI0B PELICHUS CKAJSIPHBIX 2
YPaBHEHUH U CUCTEM TaKUX YPABHCHMM.

Huckyccus «MHTerpan PuMana u ero JUCKpETHBIN aHaIOr, y4eT 0COOEHHOCTEN 2
HOJBIHTErPAIbHON (PYHKLIUMY.

TpeHUHT 0 YUCICHHOMY HHTEIPUPOBAHUIO C IIPAKTUYECKUM KOHTPOJIEM IJIABHOIO 2
YJICHA [TOIPEIIHOCTH.

Tpenunr «3¢pdexkrnBHOCTE MeTOAa MoOHTe-Kapio B npubImkeHHOM BBIYMCICHUN 2
JIBYKPaTHBIX HHTETPAIOB)»

HHTepakTUBHBIE TEXHOJIOTUU B 7-M CEMECTPE IPEyCMOTPEHBI BO BCEX JIAOOPATOPHBIX 3aHATHUSIX
B 00beMe 34 yacos.

Hcnons3yemMble HHTEpAKTHBHBIC 00pa30BaTEeIbHBIC TEXHOIOTHH Kommae
CTBO
4acoB

Hebatsl «/Inddepennnanbablie 3a1a4n 1711 0OBIKHOBEHHBIX JH(HepeHITNATBHBIX 4

YpaBHEHU, TPUHIIUTIBI TOMCKA TPHOIMKEHHBIX PEIICHUIN

Huckyccus «OaHONIaroBbie U MHOTOILIIATOBBIE METO/IbI MPUOIMKEHHOTO PEIICHUS 2

3anaqyn Komm, TOCTOMHCTBA ¥ HETOCTATKH.

3aiuTa MHAWBUYaTbHBIX POEKTOB MPUOIMKEHHOTO penieHus 3aaaun Komm s 4

OJIHOTO YpaBHEHUS U JUIsl CHCTEMbI YpaBHEHUH C 00ecrieYeHnEeM 3aIaHHOW TOYHOCTH
Ha OCHOBe npasuia PyHre.

Huckyccust «MetoJ cTpenbObl CBe/IeH s KpaeBo 3aauu K 3aaade Komu, unes 2
3a/laHus NapaMeTpa U MPUHIINI ONPEENICHUS €r0 3HAYSHUSI.

3amuTa MHANBUYaJIbHBIX IIPOEKTOB PEIIEHUs KPAeBbIX 3a]a4 JUIsl CUCTEM 4
O0OBIKHOBEHHBIX (D (pepeHIINaIbHBIX YPaBHEHUN METOJOM CTPEIHOBI.

Huckyccust «[IpubamxeHue npou3BOAHBIX Pa3HOCTHBIMU OTHOLIEHUSIMH, 2
NOTPENIHOCTh METO/1a U BBIYUCIUTEIbHAS! HEYCTOWYUBOCTDY.

3amuTa UHANBUYaJIbHBIX IPOEKTOB POrPaMMHOM peaan3aluy METoAa CETOK AJIs 4

JUHEHHOTO OOBIKHOBEHHOTO U] hEepeHITHATBLHOTO YPaBHEHUSI BTOPOTO TIOPSJIKA C
KpaeBbIMHU YCJIOBHSIMHU BTOPOIO POJIA: IBYXTOUEUYHAS U TPEXTOUEUHAs
arnMpPOKCUMAIINSI IPOU3BOIHBIX B TPAHUYHBIX TOUKAX.

I[I/ICKYCCI/ISI «OCHOBHEBIC IOHATHS TCOPHUHU PA3HOCTHBIX CXEM. CBs3b almpoKCUMalium, 2
yCTOfILIHBOCTI/I 1 CXOOAUMOCTH .
3am1/1Ta WHAUWBUAYAJIBHBIX ITPOCKTOB YHUCJIICHHOI'O pCIICHUS 3a1a4r Komn JJIA 4

OJTHOMEPHOTO YPaBHEHHS TETUIOMPOBOIHOCTH JIMOO /IJIsi YpaBHEHUS KOJICOaHMI
CTPYHBI, UCCIIEZIOBaHHE HEOOXOIUMOTO CIIEKTPATHHOTO YCIOBHS YCTOMYUBOCTH
Heiimana.

3ammura WHIAWBUAYAJIBHBIX IMIPOCKTOB PCHICHUA HECTALITMOHAPHBIX CMCIIAHHBIX 3a1a4 C 2
MMOMOIBIO HEABHBIX PA3HOCTHBIX CXEM.
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Juckyccust «BapynanmoHHbIE ¥ IPOSKIIMOHHBIE METOIBI OCTPOCHUS TUCKPETHBIX 4
aHasoros quQQepeHuaIbHbIX 331a4. Kak moHMMaTe 000011eHHOe perieHne?»

Pa300p KOHKpPETHBIX CUTYyalUii KYCOUHO-TMHEHHBIX alllpPOKCUMAIIN B METO/Ie 2
Putna, cyTh MeTO1a KOHEYHBIX 3JIEMEHTOB.
AHanIu3 AUCKPETHBIX aHAJIOTOB MHTETPAJIbHBIX YpaBHEHUN. 3aura 2

WHJVBHIYAJIbHBIX IIPOEKTOB pealn3allii METOJa MEXaHUYECKUX KBaApaTyp s
OJHOMEpHBIX ypaBHeHUH BonbTeppa u @penrosibma nepBoro ¥ BTOpOro poaos.

Jnst v ¢ OrpaHUYEHHBIMH BO3MOMKHOCTSIMU  37I0pPOBbSI MPEyCMOTPEHA OpraHU3alus
KOHCYJIbTAIIM CO CTYACHTOM MpPH TIOMOIIU 3JICKTPOHHOW HH(OPMAIMOHHO-00pa30BaTeIbHON
cpenst BY3a.

4. OueHOYHbIE U METOAUYECKHE MATEPHAJIbI
4.1 OueHouyHble cpeAcTBa UIA  TeKylIero KOHTPOJISI  YCHeBAeMOCTH U
l'[pOMe)KyTO‘lHOﬁ aTTreCralumn

OrneHoYHBIE CPEICTBA MPEeIHA3HAUYCHBI JUTSI KOHTPOJISI M OIIEHKH 00pa30BaTeIbHBIX TOCTHKCHUI
00y4aroUIMXCsl, OCBOUBIINX MPOTrpaMMy Y4€OHOH AMCHUILIHHBI «YUCICHHBIE METOIBDY.
OneHoYHbIE CpEACTBAa BKIIOYAET KOHTPOJIBHBIE MAaTepHUanbl Ui MPOBEACHUS TEKYIero
KOHTPOJIsI B ()OPME OTYETOB MO BBHIIIOJHEHHBIM J1a0OPATOPHBIM 3aJlaHUSAM M MPOMEKYTOYHOI
aTTecTaluu B opMe BOIPOCOB U 33JaHUH K IK3aMEHY.

Tekymuii KOHTPOJIb Ka4ecTBa MOJATOTOBKH OCYIIECTBISIETCS ITyTEM IPOBEPKH TEOPETHUECKHX
3HAHUH U TPAKTUYECKUX HABBIKOB ITOCPEICTBOM

1) IlpoBepkm M mpHeMa TEKYLIUX CEMECTPOBbIX 3aJaHUl U J1abOpaTOpHBIX padoT.
HenocpencrBenno Ha 71a00OpaTOPHBIX 3aHATHUAX CTYACHTHI TOJIYYalOT OT IPEToAaBaTelis
WHIMBUYAIbHOE 33/1aHUE 10 KOHKPETHOMY YHCICHHOMY METOAY, MHUIIYT TPOTrpaMmy,
OTJIAXMBAIOT M TECTUPYIOT €€ IO/ KOHTPOJIEM IpernojaBaresis. boipias gacTh 1abOpaTOpHBIX
3aJ]aHuil TIPUXOJUTCS HA CAaMOCTOSITETIbHYIO paboTy: M3ydeHHE TEOPETUYECKOro MaTepHaja Io
KOHCIIEKTaM JIGKIMHA M 10 OCHOBHBIM HCTOYHHMKAM JIUTEPATyphl, pa3padoTKa airopurMa
IPOTPAMMHOM pean3aliii METO/1a, 0TI IKa TPOTPaMMbI Ha KAKOM-JIHOO SI36IKE BEICOKOTO YPOBHS
(mo160p TECTOBBIX MPUMEPOB TAKKE BXOJUT B CAMOCTOSATENIbHYIO padoTy).

2) B KoOHIlE HIECTOrO CceMecTpa IMPEIyCMOTPEHO KOMIUICKCHOE JIabopaTopHOe 3ajaHue —
WHAVBUAYAJIBHOE U1 KaXA0ro cTyfeHTa. OHO COCTOMT B PEUICHMM HEJIMHEHHOIO ypaBHEHUS,
3a/laHHOTO MHTETpaJioM, 3aBUCAIIUM OT IapaMeTpa, a TaKKe B YCIOBUHU 3a/ladyll IPHUCYTCTBYET
3HaYeHHe (PYHKIUH, alIPOKCUMUPYIOIIEH STOT HHTErpaj Mo napamerpy. To ecTh B 3TOM 3aJaHUU
MCIIOJIb3YIOTCS] IPOrPaMMBI, paHEe HallMCaHHbIE TI0 METOIaM TPeX pa3JesioB Kypca.

[Tpumep komiiekcHoro 3afgaHusi: «C 3aJaHHOM TOYHOCTBIO &€  HAaWTH KOpPEHb ypaBHEHUS

F(x)=L,() , rae no onpenenenmo F(X) = jCOS(X +y*)y , L, (R) s3HaueHue B TOUKE
1

X mMHOrounena, uutepnomupyromero dyukimmo F (X) mo sanannoii cucreme yznos X ..., X, ».

Kommekcuoe 3aaHuC OTHOCHUTCA K KOHTpOHI/IpyCMOﬁ CaMOCTOSTENbHOMI pa60Te.

OueHouHBIE CpEACTBA IS MHBAINWJOB U JIMIl C OIPAaHUYEHHBIMH BO3MOXHOCTSMHU 30POBBS
BBIOUPAIOTCS C YUETOM MX MHIAUBUAYAIBHBIX ICUXO()U3NUECKUX OCOOCHHOCTEM.
— NpU HEOOXOJUMOCTH WHBAIMIAM U JIMLAM C OTPAHUYEHHBIMH BO3MOXHOCTSIMU 3]I0POBbS
MIPEIOCTABIISETCS AOMOJHUTENBHOE BpEeMs JUIsl TIOATOTOBKHM OTBETA Ha SK3aMEHE;
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— TpU TPOBEICHUM TMPOLEAYpPhl OICHUBAHHS PE3YJIbTATOB OOyYEHUS HWHBAIUIOB W JIHUI[ C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPEAYCMATPUBACTCSI UCTIOIH30BAHNE TEXHHUECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU;

— MpU HEOOXOAMMOCTH JJIsi OOYYaIOUIMXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI H
WHBAJIHJIOB MPOIIETypa OIECHUBAHUS PE3YIbTATOB 00YUCHHUS IO JUCIUILIINHE MOXKET MPOBOIUTHCS
B HECKOJIBKO JTAIloB.

[Tpouienypa oOlleHUBaHUS pPE3yJAbTATOB OOYYCHHS] HWHBAIWIOB W JIUI[ C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpEeIycMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAaHUYCHHUSM WX 3J0POBbS U BOCIPHUATHS
nHpopmanuu:

JLyist TUIT ¢ HApYIIICHUSIME 3PCHUS

— B Ie4aTHOH (hopMe YBEITHMUYCHHBIM MIPU(TOM,
— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B miedaTHoi popme,
— B )OopMe DIIEKTPOHHOTO JIOKYMEHTA.
JLtst TUIT ¢ HapYIICHUSIME OIIOPHO-/IBUTATEIILHOTO aIlapara;
— B [IeYaTHOM opme,
— B (pOopMe PIIEKTPOHHOTO IOKYMEHTA.
JlaHHBII TIepeueHh MOXET OBbITh KOHKPETH3HUPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

CprKTypa OLCHOYHBIX CPEACTB AJIA TeKyHIeﬁ Hu l'[pOMC)KyTO‘lHOﬁ aTTeCTallumn

N HaumenoBanue
Kontpommpyemsie Kox xoHTpOnmmpyemon
Ne OLIEHOYHOTO CPEACTBA
i paznessl (TEMBbI) KOMITETCHIINH (UJTU €€ T _ T
JTUCILHAIINHBL¥ YacTH) CKyLnu POMEKYTOTHA
KOHTPOJTb aTTecTanus
[1K-1, [1IK-4. Bonpocwt 06 Bonpoc na

Cxema oyeHke axzamene 1.

BBIYHUCITUTEILHOTO noepewnocmu 3aoanus x 3x3.

1 | sxcnepumenTa. peanuzyemozo ounemy 1, 11, 12,
Knaccudukanus NPOCPAMMHO 14, 15, 16.
MTOTPEIITHOCTEH. YUCTIEHHO20

Memooa
I1K-1, ITK-4. Omuempol no | Bonpocul ha
npoCPaAMMHO akzamene 2-12.
Peanu308anHHbIM 3a0anus  k  9K3.
Memooam ounemy 1-3.
annpoKcuUMayuu 3aoauu x sxkzameny
HKYULL. no memam:
HNurepnosanus " Pynry
UHMEPNOTIAYUOHHDL | UHMEPNONAYUSA,
HaWTy4IIee
e MHO20UEHbL | Memoo

2 | npubIIKeHue;

Jlaepanaca U | HaUMEHbLULUX
MHOTOWICHBI

Hvromona; K8aopamos,
YeOnimena.

0pobHO- cpeonexeaopamuy

PayuoHaIbHaA Hoe npudaudNCeHue

UHMEPNONAYUSA,

UHMEPRONAYUS

CnaQuUHaMU;

Memoo
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HAaumMeHbuiux

K8aopamos;
cpeonekeaopamuy
Hoe npubudiIceHue
dynxyuil.
TIK-1 , TIK-4. Omuemni no | Bonpocul na
NPOCPAMMHO oxsamene 13-16.
Ppeanu308anHbiM 3a0anus Kk 9K3.
Memooam pewenus | ouremy 4 u 5.
HeNUHEUHbIX 3aoauu x sxzameny
Metoabl  pemieHwus VPABHeHUll: Memoo | no meme
HEJTMHEHHBIX ouxomomuu, HeuHeliHble
YpaBHEHHH U CHCTEM memoo Hvtomona u | ypasnenus.
ypaBHCHUH. €20 Moougurayuu;
Memoo  napaboi,
Memoo 0bpamuoul
UHMEPNONAYUU,
KOMNIEKCHOe
3a0aHue.
TIK-1 , TIK-4. Omuempl no | Bonpocul na
NPOCPAMMHO oxzamene 17-25.
Peanu308anHbIM 3aoanue Kk  9K3.
Memooam ounemy 6.
NPUOIUNHCEHHO20 3aoauu k 3Kk3aMeHy
BbIUUCTICHUS no meme
UHmMe2panos no | keadpamypHovie
COCMABHOL gopmynol.
UucneHnHoe Gopmyne
WHTETPUPOBAHUE. Cumncona c
KOHmMponem
noepewHocmuy  no
npasuny Pynee; ose
cxemuvl peanuzayuu
memooa  Monme-
Kapno ons
O08YKPAMHBIX
UHmMe2panos.
TIK-1 , TIK-4. Omuemni no | Bonpocul na
NPOSPAMMHO ax3amene 26-42
Peanu308anHbIM 3aoanus K 9K3.
Memooam ounemy 7-9
NPUOTIUNHCEHHO20 3aoauu x 3k3ameHy
peuenust no meme
aneebpaudeckux yucneHHvle
UucneHHbIE METO/IBI
STHHEHHOM anreBpbL. cucmem; Memoobl aneedpbi.
BbIUUCTICHUIO u
YMOYHEHUIO
obpamuoll
Mampuybwl;
peuieHuro
npobemol
Cc0OCMBEHHbIX
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3HAYEHUU

(bu3uKH.

MaTeEMATUYECKOH

Memooom
8paujetull.
HK-l’ TIK-4. Omuemnl no | Bonpocul na
NPOCPAMMHO oxsamene 43-49
DPeanu308anHbIM 3a0anus Kk 9K3.
Memooam ounemy 10-14.
UrcneHHbIE METO/IbI NPUOTUNCEHHO20 3aoauu k sx3ameny
pelieHus peuleHus  3adavu | no meme
6 | OOBIKHOBEHHBIX Kowu u kpaesvix | pasnocmuvle
muddepeHIaIbHBIX 3a0au 0l 00HO20 | cxembl
ypaBHCHUH. 00ObIKHOBEHHO20
ougpepenyuanvro
20 ypasHenus u 04
cucmemol 08yx
VPAGHEHUII.
I1K-1, IIK-4. Omuemnl no | Bonpocwl na
NPOCPAMMHO akzamere 50-55
Peanu308anHHbIM 3aoanus Kk  9K3.
mMemooam ounemy 15-18
UucneHHbIe METOIBI NPUOIUINCEHHO20
pElIeHUsT OCHOBHBIX peuwienus  3a0ayu
7 | ypaBHEeHUH Kowu u

o

Konebanuil
CmMpyHbl.

CMEUWaHHbIX 3a0a4
VpasHeHUs
Menionpo8oOHOCM
U u 011 ypasHeHus

IokazaTenu, KpUTEPHHU H IIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIHI

Koa u
HANMEHOBaHME
KOMIIeTeHIINH

CooTBercTBHE YPOBHEH OCBOCHHS KOMIIETCHIINH IVIAHUPYEMBbIM
pe3yJbTaTaM 00y4eHHUsl H KPUTEPUSIM UX OLleHHBAHUS

NMOPOroOBbIN 0a30BblIil \ NPOABHHYTBIA
Ouenka
Y 10BIETBOPUTEIILHO Xopo110/3au4TeHO OTnu4HO /3a4TeHO
/3a4TEHO

I1K-1 Cnocoben
pelaTh akTyajabHble
Y BaXXHBIC 3a7a9
¢byHIaMeHTalIbHON
U NIPUKJIATHON
MaTeMaTHKH

3naem OCHOBHBIC HJICH
YHCIICHHBIX METOI0B
pereHus
MaTeMaTUUYCCKHX 3a/1aq
W3 pa3/iesioB: TEOPUs
anmpoKCUMAlIUH,
YUCIIEHHOE
WHTETPUPOBAHUE,
nuHeWHas anreopa,
OOBIKHOBEHHBIC
muddepeHanbHbIe
ypaBHEHUS1, YPABHEHUS
MaTeMaTH4IeCKOM

¢bu3uKU, UMeeT

3naem OCHOBHbBIE
YHCIIEHHBIE METO/IbI U
AITOPUTMBI PEIICHUS
MaTeMaTHUYeCKUX 3a7au
U3 pa3JeNoB: Teopus
anmnpoKCUMAIIUH,
YUCJICHHOE
WHTETpUPOBaHUE,
nuHelHas anreopa,
OOBIKHOBEHHBIE
nuddepeHnraiIbHbIe
ypaBHEHUs, ypaBHEHUS
MaTeMaTU4eCKON
(bu3uKU, UMeeT

3uaem dUCICHHBIE
METO/bI U AITOPUTMBI
perieHus
MaTeMaTHYeCKHUX 3a1a4
U3 pa3/iesioB: TEOPUsI
anmpoKCUMAIIUH,
YUCIIEHHOE
MHTETPUPOBAHUE,
nuHelHas anredpa,
OOBIKHOBEHHBIC
muddepeHnmanbHbIe
ypaBHEHUsI, ypPaBHEHHS
MaTeMaTHIeCKOM

¢bu3uKu, UMeeT
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IIPEJCTaBIECHUE O
CYLIECTBYIOIIUX
NakeTax MpUKJIaJHbIX
IIPOrPaMM.

MPEJCTABICHUE O
CYLIECTBYIOIINX
HaKeTax MPUKIATHBIX
IIPOrPaMM.

MIpe/ICTaBJICHHE O
CYLIECTBYIOIINX
MakeTax MPUKIaJHbIX
IIPOrPaMM.

Ymeem nzmarateb
YHCJIEHHBIE METOABI U
ANTOPUTMBI,
peann30BbIBATh 3TU
AITOPUTMBI Ha SI3BIKE
MIPOTrpaMMHUPOBAHUS
BBICOKOTO YPOBHSI.

Ymeem pazpabatbiBaTh
YUCJICHHBIE METO/bI U
AIrOPUTMBI,
peann30BbIBATh 3TU
AIrOPUTMBI Ha SA3BIKE
MIPOTrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS

Ymeem TBOpUECKH
pa3pabaTsiBaTh
YHUCIICHHBIE METO/IBI U
aJIrOPUTMBI,
peann30BbIBATh ATH
AJITOPUTMBI HA SA3BIKC
pOrpaMMHUPOBAHHS
BBICOKOI'0 YPOBHS

Braoeem nexoTopeiMu
METOJIaMH Pa3paboTKu
YHCIICHHBIX METO/I0B
IS 387124 U3
YKa3aHHBIX Pa3JIeIIOB.

Brnaoeem meromamu u
TEXHOJIOTHSIMU
pa3paboOTKU YHCICHHBIX
METOJIOB JIJIS 3a]a4 U3
YKa3aHHBIX Pa3zciioB

Braoeem
pasHo00pa3HBIMU
METOJIaMU |
TEXHOJIOTUSIMU
pa3paboTKu
YHCJICHHBIX METOJ/IOB
JUTS 33129 U3
YKa3aHHBIX Pa3/ieioB

[1K-4 Cnocoben
OPHEHTHPOBATHCS B
COBPEMEHHBIX
aNrOpuUTMax
KOMITBIOTEPHOU
MaTeMaTuKu;
o0nanaTh
CIIOCOOHOCTSIMHU K
3¢ heKTUBHOMY
MPUMEHEHUIO U
peanu3aiyu
MaTeMaTHYeCKU
CITO’KHBIX
aJITOPUTMOB B
COBPEMEHHBIX
MIPOrpaMMHBIX
KOMILIEKCaxX

3Haem HEKOTOpBIE
AJITOPUTMBI YK CICHHOTO
pEIICHUS TUTTUIHBIX
3a/1a4 anreopsl,

3naem
MaTeMaTH4YECKUe
QITOPUTMBI
YUCJICHHOTO PEIICHHS

3naem pazHooOpa3Hble
MaTeMaTH4ecKue
aJIrOPUTMBI
YHCIIEHHOTO PELICHUS

aHasm3a, TUTTUYHBIX 32/1a4 TUTIMYIHBIX 32/1a9
muddepeHIATbHBIX anreOpsl, aHAIH3a, anreOpbl, aHAIN3A,
ypaBHEHUH, Qg depeHIraIbHbIX middepeHranbHbIX
HMHTETPabHbBIX ypaBHEHUH, YpaBHEHHUI,
YpaBHCHHIA WHTETPATBHBIX WHTETPATBHBIX
ypaBHEHUH YPaBHEHUHU
Ymeem peann3oBbiBaTh | Ymeem HaxoauTh, Ymeem naxoguts,
MPOrPaMMHO U aHAJIM3UPOBATh, TBOPUYECKHU
WCIIOJIH30BATh HA peann30BBIBATH aHAJM3UPOBATH U
MIPaKTUKE IPOrPaMMHO U pealn30BhIBATh
MaTeMaTHYECKUe MCIIOJIH30BATh HA IPOTPaMMHO
QITOPUTMBI MPAKTHKE MaTeMaTH4eCKHe
MaTeMaTHIeCKUe QJIITOPUTMBI
QITOPUTMBI
Braoeem nudopmarnueit | Braoeem Braoeem

0 BO3MOXKHOM
BEIUHCIIMTETEHON
HEYCTOWYMBOCTHU
MaTeMaTHICCKHU
KOPPEKTHO
MMOCTaBJICHHBIX 3a/1a4

uHpopmanuei u
HEKOTOPBIMH METOJaMHU
KOHTPOJISI BO3MOKHOM
BBIYMCIIATEIIBHOMN
HEYCTOWYHUBOCTH
MaTeMaTHIeCKU
KOPPEKTHO
MTOCTaBJICHHBIX 3a/1a4

uHpopmanuen u
METOAaMU KOHTPOJIS
BO3MOKHOU
BBIYMCIIATEIIBHOMN
HEYCTOWYUBOCTHU
MaTeMaTHYECKU
KOPPEKTHO
MIOCTaBJIEHHBIX 3a7a4

Ymeem ctpoutsb
JUCKPETHbIE aHAJIOTU
HEKOTOPBIX
MaTeMaTHYeCKHX 3ajad,

Ymeem ctpoutsb
JUCKPETHBIE aHAJIOTU
TUIHYHBIX
MaTeMaTHYeCKHX 3ajad,

Ymeem tBOpUECKH
CTPpOUTH JUCKPETHBIC
aHAJIOTU TUIIMYHBIX
MaATEMATHYCCKUX
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OIHMCHIBATh AJITOPUTMBI
UX IIPOrpaMMHOU

paspabaThiBaTh
AJITOPUTMBI UX

3a/1a4, pa3pabaTeIiBaTh
AJITOPUTMBI UX

oTarax MaT€MaTu4eCKoro
" aJITOPUTMHUYCCKOT'O
MOACIIUPOBAHUSA

BO3HHKAIOIINX HAa PA3HBIX
oTalax MaTcMaTUu4CCKOIro
" aJITOPUTMHUYECKOT'O

peanu3aiuu POTrpaMMHOM IPOTPaMMHOM
peanmu3aiyu peann3anim

Braoeem nexoropoit Braoeem Braoeem nocroBepHoit

uHpopmanuen o OIpeeICHHOM uHpopmanuen o

MOTrPCITHOCTIX, uHdopmaruen o MOTPENTHOCTSIX,

BO3HHKAIOIIUX Ha Pa3HBIX | [IOrpEIIHOCTSX, BO3HHMKAIONINX HA Pa3HBIX

oTanax MaTeMaTH4CeCKoro
" aJITOPUTMHUYCCKOT'O
MOACIIUPOBAHUA

MOJCIIUPOBAHUS

TunoBble KOHTPOJbHbIE 3aJaHUSI MM HHbIe MaTepUAaJbl, HeOOXOAMMBbIe I OLEHKH
3HAHM, YMEHUiH, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XapPAKTEePHU3YKIIUX 3TANbI
(opMupoBaHusi KOMIETEHIIHI B IIpoIecce 0CBOCHUS 00pa30BaTeIbHOI MPOrpaMMbl

Bce KOHTPO/IbHBIE BONPOCHI M TEMbI TEKYIIUX J1a00pPaTOPHBIX 33/IaHUIi YKa3aHbI BbIlE B

Tabanue «CTPyKTypa OLeHOYHBIX CPEACTB JJIfA TeKylleil U MPOMeKyTOYHOM aTTecTalum»

9K3aMeHAIMOHHbIE MaTepHuaJabl A1 IIpOMB)KyTO'—IHOﬁ aTrecralnumn
BOl'lpOCbI AJIA MOATOTOBKH K 3K3aMEHY

1. McToOYyHNKH BO3HMKHOBEHHS M  KJIACCH(PHKAIMsA MOTPEHIHOCTeH. AOCOIIOTHAS U

OTHOCHTEJNbHAs norpemHocty. [lorpemHocTy GyHKIMNA 1 apuPMETHIECKUX ONepaLHii.

ITocTanoBKa 3a1a4 anMpOKCUMALIMH.

HuTepnonsauuoHHblid MHOrO4YIeH Jlarpan:ka u ero norpeimHocTs.

MuHuMu3anus NOrpeliHOCTA HHTEPIIOIUPOBAHMUSL.

PazneneHHble pa3HOCTH U MX CBOMCTBA. IHTEepnoNALMOHHBIA MHOTO4JIeH B popme HproToHa 1

€ro MOrPELIHOCTb.

CX0MMOCTh MHTEPHOJISALMOHHOTO MpoLiecca.

WuTeprionupoBaHue ¢ KPaTHBIMU y3JIaMHU.

Annpokcumanus GyHKIMN crlaiiHaMu.

ONEeMEeHT Hawilydllero npuOIMKEeHUs B JIMHEHHOM HOPMHPOBAHHOM IPOCTPAHCTBE:

OIIpEEIICHUE, CYIIECTBOBAHUE U €IUHCTBEHHOCTD.

10.  MHOTOWIECH HAMITy4IIEero paBHOMEPHOTO MPHUOIIKEHHS.

11.  JluneiiHas annpokcUMaIys B THJIBOEPTOBOM IIPOCTPAHCTBE.

12.  Tlpubnwxkenue GyHKIUN B CpeTHEM KBAJPATHIHOM H 110 METOAY HAUMEHBIINX KBaJ[PATOB.

13.  Ortnenenue KOpHEH U METOJ] MPOCTON UTEPALMHU Il HETUHEHHOTO YpaBHEHMSL.

14. Meron HrloToHa perieHns HEIMHEHHOTO ypaBHEHUS, CXOJIUMOCTh METO/1a.

15. Moaudukanuu merosna HproToHa pemieHust HeMHEHHOTO YpaBHEHUSI.

16.  VHTepnonsunoHHBIE METOMABI PEIICHUS] HETMHEWHOTO YPaBHEHUSI.

17.  TloctaHoBKa 3324 YHCIECHHOI'O HHTEIPUPOBAHUSI.

18. OO6m1ast THTEPIOAIMOHHAS KBaApaTypa.

19.  Ksagparypusie popmynsl HetoTona-Koreca. CoctaBHast popmysa Tpamemuii.

20.  Ksagparypusie popmynsr CuMiicoHa U "TpeX BOCBMBIX".

21.  T'maBHBIN WIEH NOTrPEIIHOCTH, MpaBMIo PyHre mpakTH4eCKOH OIEHKH MOTPEHIHOCTH U
YBEJIMYEHUS TOYHOCTU KBaJPATYpHI.

22.  KsagpaTypsl HauBBbICIIEH alreOpandeckoil CTENeHH TOYHOCTHU: HEOOXOAWMBIE U
nocratouHble ycioBus. CyllecTBOBaHME KBaJapaTypbl NpHU 3HAKOIOCTOSHHOM BECOBOM

GyHKIHH.
23. CBs13p KBagpaTyp HAWBBICIICH aNreOpanvecKoil CTETIEHH TOYHOCTH C OPTOTOHATBHBIMH
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CUCTEMaMH1 MHOT'OYJICHOB.

24, CxoamMocCTh KBaIpaTypHOTO Tpolecca.

25.  BpluncieHre MHOTOMEPHBIX HHTETPAJIOB.

26.  Cxewmsbl MeToza ["aycca U MeTO MPOTOHKYU PEUICHHS aNreOpanuyecKux CUCTEM.

27. BexktopHble u MarpuuHble HOpMBL. (CXOIMMOCTb MATPUYHON TI€OMETPUYECKON
IPOrPECCHUH.

28.  Merox npoCTOil UTEPAITUH I CUCTEM JIMHEHHBIX allre0pandecKix ypaBHEHUH.

29. CxeMbl MeTo1a 3eiiAels perieHus anredOpandeckKux CUCTEM YPaBHCHUM.

30.  Jlemma o nomuHHpOBaHUU. CXOIMMOCTh CTAITMOHAPHOTO METOa 3eHIes.

31. OO6parenre MaTpuUIlbl ¥ YTOUHEHHUE NMPUOIMKEHHONW 00paTHON MaTPHIIBI

32.  Caenenue anreOpanuecKux CHCTEM K 3a/1adaM MHHUMH3AIUH.

33. Meroasl MUHUMHU3AUU (PYHKIUA HECKOIbKUX ITEPEMEHHBIX.

34.  Mepa 00yCIOBJICHHOCTH aNTreOpandecKux CHCTEM U MAaTPHIL.

35.  Meroasl peryaspu3anuu mioxo 00yCIOBIECHHBIX CUCTEM.

36.  OmnpeneneHue rpaHUIl CIEKTPA MATPHILIBI.

37.  VHTepnonsuuOHHBIA METOJ] pa3BepTHIBAHUS XapaKTEPUCTUUECKOT'O OMPEIeIUTEIS

38.  Meroa [lanuseBcKkoro penieHus npo0aeMbl COOCTBEHHBIX 3HAYECHUH.

39.  Meroa KpbuioBa pa3BepThIBaHUS XapaKTEPUCTUYECKOTO OMPEISTUTEIS.

40. Merox BpamieHud Il peHIeHUs TMOJHOM mpoOJjeMbl COOCTBEHHBIX 3HAYCHHI
CUMMETPUYHON MaTPHUIIBI.

41.  IIpeobpa3oBanue oTpaxenus. l[[puBeaeHrne MaTpHIbI K IOYTH TPEYTOJILHOMY BUJLY.

42. QR-anroput™ pemeHus moJHOM Mpo0IeMbl COOCTBEHHBIX 3HAUCHUM.

43.  3amava Komm mist oObIkHOBEHHOTO AuddepeHnnanbHoro ypaBHeHus. Knaccudukanums
MeTo0B. [IpuMepbl aHATUTUYECKUX METO/I0B.

44, Cnoco6 Pynre-Kyrra mocTpoeHusi OJHOIIArOBBIX METOJOB pemieHus 3agaun Komwm.
ITpumepsl METOIOB.

45. [IpaBuno PyHre mnpakTHYECKOM OLEHKM TMOTPEIIHOCTH MW YBEJIWYEHHUS TOYHOCTH
OJIHOILIArOBBIX METOJIOB.

46. Merox  cTpenbObl  pelieHuss KpaeBbIX  3aJad I CUCTEM  OOBIKHOBEHHBIX
TuddepeHIaIbHbIX YpaBHEHUH.

47. OcCHOBHBIE MOHATHSI TEOPUU PA3HOCTHBIX cXeM. CBS3b CXOAMMOCTH, alPOKCUMAIUU U
YCTOMYMBOCTH Pa3HOCTHBIX CXEM.

48.  Pa3HOCTHas anmpoKCUManWs TPOM3BOJHBIX. BhlUMCIHMTENbHAsS  HEYCTOMYMBOCTH
olepalry YucieHHoro auddepeHunpoBaHus.

49.  PasHoCTHas cxema Juis IMHEHHOTO OOBIKHOBEHHOTO TU(PEpEeHIINaTHLHOTO YPAaBHEHUSI.

50.  SIBHasg pa3HOCTHas cXeMa sl YpPaBHEHHUS TEIUIONPOBOJHOCTH, €€ aIllpOoKCUMalusi U
YCTONYUBOCTb.

51.  HesBHas pa3HOCTHas cxema i YpaBHEHHUS TEIUIONPOBOJHOCTH, €€ allpoKCUMAIHs U
YCTONYUBOCTb.

52.  HeoGxoaumoe cnekTpanbHOe yciaoBue ycTolunBocTH Helimana.

53.  PasnocrtHas cxema 3agaun Komm 1i1st ypaBHEHHS KOJI€OaHHS CTPYHBI.

54.  Pa3HOCTHBIE CXEMBI JUIsl JUIMIITHYECKUX KPAeBBIX 3a/1au: alllPOKCUMALIUs YPAaBHEHUS.

55.  Pa3HOCTHBIE CXEMBbI JJIsl AJUIMNTHYECKUX KpAaeBbIX 3a/ay: anlpoKCUMAalus IPaHUYHBIX
YCJIOBUM.

56. UucneHHoe peleHne JIMHEHOTO MHTErpaibHOTO YpaBHeHUst @pearonbpma win Bosbreppa

BTOPOT0 pO/ia METOJOM MEXAHHUUECKUX KBaJpaTyp.
Bce s3x3aMeHannoHHbie Bonpockl oneHuBaoT komnerenunu IK-1, ITK-4.

IIpumepHbIe 3a1aHUA K IK3aMEHAIlHOHHBIM OHJIeTaM

1. JInst KoHKpeTHOW (YHKIIMM TI0 3aJJaHHBIM y3J1aM BBITTMCATh HHTEPIIOISIIUOHHBIA MHOTOWIEH B
dopme Jlarpanxka unu B popme HproToHa. OLIEHUTh MOTPENTHOCTh B 3aJaHHON TOUKE.
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2. Jnsg KOHKPETHOW (YHKIMHM IO 3aJaHHBIM Y3JaM IOCTPOUTH JIMHEHHBIA ABYYICH WU
KBaJpaTHBIN TpeXwIeH, MPUOINKAIOIUI 3Ty QYHKIIMIO METOOM HAUMEHBILNX KBAIPATOB.

3. JIng KOHKpeTHOU (pYHKUIUHU f(X) el, (a; b) IIOCTPOUTD JIMHEHHBIN JBYWICH WM KBAaJIPaTHBIA
TPEX4JIeH, IPUOIMKAIOLIHNHA 3Ty QYHKIHUIO B CPEAHEM KBaAPATHUYHOM.
4. J111 KOHKpETHOTO ypaBHEHUs Buaa X = (p(X) OTJEJIUTh KOPEHb 1 000CHOBATh CXOAUMOCTb HIIU

pacxoAMMOCTbh METOZA POCTOM UTEPALUH.

5. Ilpumenuts Metox HplOTOHAa pelieHHs HEMTMHEHHOTO YpaBHEHUS MJsl NPUOIMKEHHOTO
BBIUUCIICHUS KOPHS apu(PMETHUECKOro U3 33aHHOr0 Yuciia. YKa3aTh HadyaJlbHOE NMPUOIMKEHHE,
Ju1s KoToporo Meroa Herorona cxogurcs.

6. I1o nenpIM y31aM NpOMEXYTKA HHTETPUPOBAHUSA HAUTHU NMPUOIMIKEHHBIE 3HAYEHUSI HHTErpaja
OT KOHKPETHOW (YHKIMH C TOMOIIBIO KBaApaTypHbIX (opmyn Tpanenuii u CHMIICOHA.
BbI4ucanTh NOrpEenIHOCTh UCTIOIB3YEMBIX KBAApaTYyp.

7. Pemutp wmetogom I'aycca ¢ BbIOOpOM BEIyIIEro 3JEMEHTa 3aJaHHYI0 JIMHEHHYIO
aIreOpanyecKyro CUCTEMY TPEX YpaBHEHUI.

8. Jlns KOHKpETHOH cHCTeMbl [BYX JIMHEHHBIX anreOpanvyeckux YpaBHEHUH OOOCHOBATh
CXOOMMOCTb WJIM PACXOJAUMOCTb METO/1a TPOCTOU UTEPALIUH.

9. OueHUTHh CHEKTPAIbHBIA paAUyC KOHKPETHOM MaTpuilpl. Ha KOMIIJIEKCHOW IIJIOCKOCTH
n300pa3uTh kKpyru ['epiiropuna ass Toi e MaTpULbL.

10. Cnoco6 Pynre — Kyrtra pemenus 3amaun Komm uisi 0JHOTO OOBIKHOBEHHOTO YpaBHEHHS
nepBoro nopsika. [Tpumepsr: Mmeton Ditnepa ninu 10060 METO BbIIIE IEPBOT0 NOPsAKA TOYHOCTH
(o BBIOOpY CTY/AEHTA).

11. Onpenenenust TOKaIbHON NOTPEIIHOCTH, MOPAIKA TOYHOCTH, IVIABHOTO WIECHA MTOIPEIIHOCTH
OJIHOILIArOBOI'0 METOJA.

12. IIpakTrueckoe NpuMEHEHKE MTpaBuiia PyHre OLleHKH NOrpeNIHOCTH OJHOIIArOBOrO METOAA.
13. Meron cTpenbObl pemieHus KpaeBOH 3afadd Ui YpaBHEHHUS BTOPOTO TOPSIKA WM IS
CUCTEMBI IBYX YpaBHEHUH IIEPBOTO MOPSAKA.

14. J1nst KOHKpETHOH KpaeBoii 3a1a4u MPUMEHUTH (POPMYITBI PA3HOCTHOH anmpOKCUMAIH TIEPBON
Y BTOPOU NIPOU3BOJHBIX C YKa3aHUEM MOTPEIIHOCTEM.

15. SIBHas u HesBHasI pa3HOCTHBIE cXeMbl 3aaun Kol wiy cMemanHom 3aauu JUisl ypaBHEHUS
TEIJIONPOBOAHOCTH. [IOpsAAKY MOrpeMHOCTEN U YCIIOBUS YCTOMYMBOCTH.

16. PazHoctHas cxema 3amaun Komm 111 ypaBHeHus KojebGaHuil cTpyHbl. I[lorpemHocts
aIMpOKCUMALIMH, YCIIOBUE YCTOWYUBOCTH.

17. Onpenenenus anmnpoKCUMAIINH, YCTOMUYUBOCTH, CXOJIUMOCTH Pa3HOCTHOU cXeMbl. CBsI3b 3THX
TTOHSATHUH.

18. IlpumeHuTh crieKTpanbHbIM NMpu3Hak HelimMaHa nccienoBaHUs YCTOMYMBOCTU Pa3HOCTHOMN
CXEMBI.

Bce 3apanus k 3x3aMeHANIMOHHBIM OuJieTaM oneHuBaloT komnerennuu IK-1, ITK-4.

4.2 MeTroanuecKkue MaTepuaJibl, ONpeae/siioue Npoueaypbl OlleHHBAHUS 3HAHUI, yMeHHH,
HABBIKOB M (WIH) ONBITA JAeATENbHOCTH, XaPaKTepPU3yIMX 3Tanbl (oOpMHUPOBAHUS
KOMIIeTEeHIIN

HtoroBoii Qopmoii KOHTpolss CcHOPMHUPOBAHHOCTH KOMIIETEHIIMH y oOOy4arommxcs 1o
auciuIimHe «YnciaeHHble METOIBD» SBISIOTCA DK3aMEHBI B KOHIIE IIECTOTO W CEAbMOTO
cemecTpoB. CTyAeHTHI 00s3aHBI ClIaTh 3K3aMEHBbI B COOTBETCTBUU C PACIUCaHUEM U y4EOHBIM
ILUIAHOM.

@OHJI OLICHOYHBIX CPEACTB MPOMEKYTOYHOM aTTECTALMM COCTOMT K3 BOIPOCOB U 3a4ad K
Ka)XJI0OMY SK3aMEHY MO TUCIUILINHE.

DK3aMeH M0 JIUCIUIUIMHE TPEecienyeT IeNib OIIGHUTh padoTy CTyJIeHTa 3a Kypc, MOTydyeHHe
TEOPETHYECKUX 3HAHUN, WX MPOYHOCTh, PAa3BUTHE TBOPUYECKOTO MBIIIUICHHS, MPUOOpETEHUE
HABBIKOB CaMOCTOSITEIbHOW pPa0OThI, YMEHHE NMPUMEHATH TOTyYEHHBbIC 3HAHUS IS PEIICHUs
MPAKTUYECKUX 3a7a4.
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®opma NpoBEAECHUS IK3aMEHA: YCTHO.

DK3aMeHaTOpy IPEIOCTaBIIAETCS MPaBO 337aBaTh CTYIEHTaM JIOMOJHUTENbHbBIE BOIPOCHI IO BCE
yueOHO! MporpaMMe JUCLMILIUHBL.

Pesynbrar cmaum sk3aMeHa 3aHOCUTCS NIPENOAaBaTesieM B SK3aMEHAIIMOHHYIO BEJOMOCTh U
3aUETHYIO KHUXKKY.

CooTBeTcTBHE YPOBHEH 0CBOCHHS KOMIIETEHIIUH IJIAHUPYEMBbIM pe3y/ibTaTam
00yuYeHUs1 ¥ KPUTEPUSIM UX OLlEHUBAHUS
MOPOroOBbIN \ 0a30BbIil \ NMPOJABHHYTHIN
Ouenka
Y 10BIIE€TBOPUTEIIHHO Xopomnio OTIU4YHO
3HaHue MOCTAaHOBOK 3anau u | Jlocratouno  monueie U | CUCTEeMaTU3UPOBAHHEIE,
onpeneaeHun OCHOBHBIX | CHCTEMAaTU3UPOBAHHbBIE riyOOKHe W MOJIHbIE 3HAHUS
MOHATHUM  BBIYMCIMTENBHOM | 3HAHHMS 10 BCEM paszenam | Mo BCEM paszenam
MaTE€MaTUKH. Ymenue | nporpammbl.  Crioco6HOCTH | mporpamMMbl.  CriocoOHOCTH
MIPUMEHUTH CTaHAAPTHBIE | CAMOCTOSITEIIbHO CTPOUTBH | CAMOCTOSITEIBHO u
bopMyIbI YUCJICHHBIX | JUCKPETHBIE aHAJIOTU | TBOPYECKHU CTPOUTH
METOJ/IOB B TUIIOBBIX 33/layaxX. | TAMUYHBIX MaTEeMaTHYECKUX | JTUCKPETHHIE aHaJIOTH
Hannuue HaBBIKOB | 3a]ad4, COCTaBJIATh | MATEMATHYECKUX 3azay,
MPOTrpaMMHON  pealn3allii | BEIYUCITUTEIHLHO KOPPEKTHBIE | COCTABIISITH BBIYUCIUTEIHHO
W3BECTHBIX aJITOPUTMOB. QITOPUTMBI, PEANTU30BbIBATh | KOPPEKTHbBIE AITOPUTMBI,
MPOTrpaMMHO 3TU AITOPUTMBI, | pEaTU30BbIBATH MPOTPAMMHO
IPaMOTHO TECTUPOBAaTh UX U | 3TU QJITOPUTMbI, T'PAMOTHO
KOHTPOJINPOBATh TECTUPOBATh ux u
MOTPEUIHOCTb. KOHTPOJINPOBATh
MOTPEITHOCTb.

OrneHouHbIe CpeACTBA ISl WHBAIMIOB M JIMII C OTPAHWYCHHBIMH BO3MOXKHOCTSIMHU 3I0POBBS
BBIOMPAIOTCS C YIETOM MX MHIUBHIYAJIbHBIX ICUXO(PH3HYECKUX OCOOCHHOCTEH.

— TIpU HEOOXOJMMOCTH WHBAIMJAM W JIALAM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS
IPEOCTABIISAETCS JOMOJHUTEIbHOE BpeMs /7Sl TOATOTOBKU OTBETA HA SK3aMEHE;

— TpPU TIPOBEACHUHU TPOLEAYPHl OIICHWBAaHUS PE3yJbTaTOB OOYYEHUS WHBAJIHMIOB W JIUI C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIIOJIb30BaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYATbHBIMUA 0COOEHHOCTSIMH;

— NpU HEOOXOAMMOCTH JJsi OOYYaIOUIMXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbS U
WHBAJIMIOB MPOLIEAYpPa OIICHUBAHUS PE3YIBTATOB O0YUEHUS MO AUCITUTLTNHE MOXKET IIPOBOAUTHCS
B HECKOJIBKO ITAroB.

[Iporienypa oOIeHMBAaHUSI PE3yNbTATOB OOYYEHHS WHBAIMWAOB M JIUI C OrPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
UHpOpMaLUu:

JUist Ut ¢ HapyIIEHUSIMH 3PSHHS:

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

Jlns man ¢ HapyIeHusIMH cltyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapara:

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

5. IlepeyeHb OCHOBHOW M [JONOJHUTEJIbHON Y4eOHOM JIMTepaTyphl,

He00XO0AMMOi1 1151 0CBOCHUS TUCUUILIIMHBI (MOTYJIA)
5.1 OcHoBHast JIuTeparTypa:
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1. baxBanos, H.C. Yucnennsie meTosl yaeOHoe nocodue / H.C. baxsanos, H.I1. Kuakos, I'.M.
KoGenpkoB.— MockBa : WsmarensctBo "Jlabopatopus 3uanui", 2015. — 639 c.
https://e.lanbook.com/book/70767.

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

3. demunoBuy, b.I1. YUncnennsie Mmeto el aHam3a. [Ipubmmkenne pyHkui, muddepeHnraibHpie
U MHTErpalbHble ypaBHeHHs ydeOHoe mocobue / B.II. Hdemmmouu, M.A. Mapon, 2.3.
[IyBanoBa.— Cankr-IletepOypr : Jlans, 2010. — 400 c. https://e.lanbook.com/book/537.

4. Typuak, JL.U. OcHoBBl 4HCIEHHBIX MeTOJ0B ydeOHoe mocobue / JL.U. Typuak, IL.B.
[TnoTHuKOB.. — Mocksa : ®usmariut, 2002. — 304 ¢. https://e.lanbook.com/book/2351.

5. Pabenpkuii, B.C. BBeneHue B BBIUMCIHTENBHYIO MaTeMaTHKy ydeOHoe mocobue / B.C.
Ps6enpkuii. — Mocksa : @usmariaut, 2008. — 288 c. https://e.lanbook.com/book/2297.

Jlist OcBOEHUSI TUCIUIUIMHBI WHBAIHJIAMH M JIMIAMU C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
3I0pPOBbSl MMEIOTCA M3JAaHUS B DJIEKTPOHHOM BHUJE B IJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanb» u «YuuBepcuterckas 6ndanorexka ONLINE».

5.2 lonostHMTeILHAS JIATEPATYypa:

1. Meronbl BBIUMCIUTENBHON MaTemaTuku ydeOHoe mocobue / .M. Mapuyk. — CaHkT-
[TerepOypr : Jlans, 2009. — 608 c. https://e.lanbook.com/book/255.

2. OyHKIIMOHAIBHBIN aHAJIN3 U BRIYUCIUTENIbHA MaTeMaTHKa yuyeOHoe nocodue / B.1. JleGenes.
— Mocksa : ®usmariut, 2000. — 296 c. https://e.lanbook.com/book/2243.

3. Yucnennsle MeTo 1. Pemenus 3anau u ynpaxxaenus yaeonoe nocooue / H.C. baxsanos, A.A.
Kopnes, E.B. UmxonkoB. — Mocksa : U3marensctBo "Jlaboparopus 3nanuii", 2016. — 355 c.
https://e.lanbook.com/book/90239.

4. MaremaTudeckoe porpaMMHpOBaHKE B TpUMepax 1 3a7adax yueonoe nocooue / M.JI. Akynuu.
— Camnkr-ITerepOypr : Jlans, 2011. — 352 c. https://e.lanbook.com/book/2027.

5. Yucnennsle Meroabl. Kype nexnuit yue6noe nocodue / B.A. Cpouko. — Canxkr-IletepOypr
Jlanb, 2010. — 208 c. https://e.lanbook.com/book/378.

6. ®annees, JI.K. BeruncnurensHsie MeTO bl JInHEHHOM anreOpsl yueoHuk / JI.K. ®annees, B.H.
danneesa.. — Cankr-IlerepOypr : Jlans, 2009. — 736 c. https://e.lanbook.com/book/400.

6. MeTtoanuyeckue yKazaHusi 1JI O0YYAIOIUMXCH 10 OCBOCHUIO JIUCHUIIMHBI
(MoayJin)
MeTozmqeche PEKOMEHAAIUHA NTpenoaaBaTeJaaM U CTyACHTaM
Mo COCTABJICHHUIO U BBITIOJIHECHU IO ﬂaﬁopaTopHux 3a)13m1171 mo TeMmamM

Bce nabopaTopHble 3aaHus MIpeoaraoT HallucaHue, OTIaAKy U TECTUPOBAaHUE ITPOTrPAMMBI Ha
OJTHOM H3 SI3BIKOB BBICOKOTO YpOBHS. TpeOoBaHUsS K Mporpamme: MHQOpMaLUs O peraeMon
3a/1a4ye 3aIpaluBaeTCs B IMaJI0rOBOM PEKUME, TPOrpaMMa JIOJIKHA ObITh ONTUMAaJIbHA [0 00bEMY
BBIUMCIICHU N (HOBTOpHBIe BBIYUCJICHUSA ITOJTYYCHHBIX PAHCC BECIIMYHNH He,Z[OHYCTI/IMLI) H 110 O6’beMy
InaMATHu (HaHpI/IMep, B HUTCPAlMOHHBIX MCTOAAX B IHaMATH COXPAHAIOTCA TOJIBKO TC YJICHBI
MMOCJICAOBATCIIBHOCTHU, KOTOPBIC HeO6XOI[I/IMLI JJIA €€ HpOI[OJ'DKeHI/ISI). Tpe6OBaHI/IH K HOI[60py
TECTOBBIX IPUMECPOB: ITPOCTOTA, OTCYTCTBUEC 3aMCTHBIX BBIYHUCIUTCIbHBIX HOT’pCIHHOCTGfI u, €ecin
BO3MOJXHO, OTCYTCTBHUC TIOTPCHIHOCTU METOJA, B TO KC BPEMA TCCTOBBIC NPUMEPBI HOJIKHBI
06J'IaI[aTI> O6HIHOCTBIO, )IOCTaTO‘IHOI\/’I JJId IIPOBEPKHU AJITOPpUTMaA BO BCEX BO3SMOKHBIX CUTyallUAX.
HCHOCpCIlCTBCHHO Ha na60paT0pHHx 3aHATUAX CTYACHTHI IIOJYYarOT OT MPCIIogaBaTeCIIsa
WHIUBUAYAIBHOE 3aJaHue [0 KOHKPETHOMY YHCIEHHOMY METOAY, IHIIYT I[IPOTPaMMy,
OTJIAXXKUBAKOT U TECCTUPYIOT €€ IO KOHTPOJICM IIPCIIOAaBaTCIIA. bonpimias gacte J'Ia60paT0pHLIX
3aJJaHU MPUXOJUTCS HAa CAMOCTOSATENIbHYIO paboTy: M3ydeHHE TEOPETHUYECKOro MaTepuaja Io
KOHCIICKTaM J'IGKI_II/Iﬁ H TI0 OCHOBHBIM HCTOYHHKAM JIUTCPATYPHI, pa3pa60T1<a aJIropuTMa
HpOFpaMMHOI\/’I peanmm3anuu METOJa, OTIIaAKa IIporpaMMbl Ha KaKOM-JIH0O SI3BIKE BEICOKOT'O YPOBHA
(oG0P TECTOBBIX MPUMEPOB TAKXKE BXOJIUT B CAMOCTOSATENIBbHYIO padoTy).

TpeOoBaHus K cTyeHTaM NPH OTYETE M0 Ja00PATOPHOMY 3aJaAHUI0
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1) Annpoxcumanusa ¢yHkuuid. [lo marepuanaM JIEKIIMOHHOTO Kypca M IO JUTEPAaTypHBIM
UCTOYHUKAaM CQOPMYIHPOBATH IMOCTAHOBKY 3aJaud: MUCXOAHas MHQPOpMAIHs O MpHOImKaeMoil
(GyHKUIMU, BUA aNMpOKCUMHUPYIOUIEH (QYHKINU, TOHSATHE ONM30CTH B BBIOPAaHHOM METOJE
anmnpoKCUMAallii, apryMEeHTals €IUHCTBEHHOCTH pEIICHMs 3a/ladyd, TEeOopeTHYecKas OICHKa
HOTPEIIHOCTH, BO3MOKHOCTb IPAKTUYECKOTr0 KOHTPOJIS MOIPEUIHOCTH. YKa3aTh JOCTOUHCTBA U
HEJOCTaTKU BBIOPAHHOTO METO/a allPOKCUMAIlMU B CPAaBHEHUH C JAPYTUMHU METOAAMH IIPU TOM
xKe criocobe 3aaanus NpuodImkaeMon GyHKINH.

2) YucieHHble MeTOAbI PelleHUs CKAJISIPHBbIX YpaBHeHMil. YKa3aTb BUJI YpaBHEHUA U
TpeboBaHus K (PYHKIMH, HEOOXOTUMBIE Ui MPUMEHEHHUsI BBIOpAaHHOTO Merona. JlocTarouHble
YCIIOBUSL CXOAMMOCTH METO/a, €ro TeopeTHYecKas OIeHKa IOrPEHIHOCTH, BO3MOXKHOCTb
NPAaKTUYECKOTO KOHTPOJIS CXOAMMOCTH U TOYHOCTH MPUONIMKEHHOro perieHus. CpaBHEHUE 1O
CKOPOCTH CXOJIMMOCTH BBIOPAHHOTO METOJA C aHAJOTUYHBIMU METOJaMU. B TecTroBoM mpumepe
yKa3aTh CII0c00 OTIeNICHUS] KOPHEH.

3) MeToabl 4YHMCJIEHHOr0 HMHTErpMpoOBaHMsl. 3HAaHUWE AIreOPanuecKOW CTENEHW TOYHOCTH
BBIOPAaHHOTO METOAa U CKOPOCTH CXOAWMOCTH KakK ()YHKIHMH KOJIMYECTBA Y3JIOB KBaJIpaTypHl.
VYka3zanue kiacca (yHKIMI, Ha KOTOPOM KBaJpaTypHbI mpouecc cxoautcs. [Ipaktuyeckas
OLIEHKA MOTPEIIHOCTH BRIOPAHHOTO METO/1a Ha COOTBETCTBYIOIIEM KiTacce (PyHKITHIA.

4) YuciaeHHble MeTOAbI ajredpbl. 3aJaHHe OJHOIO M3 JBYX THIIOB: METOJl pEUICHUs
anreOpanvyecKoi CHCTEMBI HITH TIOJTHAs Ipo0ieMa COOCTBEHHBIX 3HAYCHHN.

[Io anrebpanyeckuM cucreMaM. B ciydae TOYHOro MeToJa — 3HAHUE KOJMYECTBA
apudMeTUYECKNX Omepannii, Kak GyHKIUHA yucia ypaBHeHUH. CriocoObl YMEHBIICHHS BIHSHUS
BBIUMCIUTENBHBIX MOrpemHocTeil. KOHTpoib HEBBIPOKACHHOCTH MaTpullbl. B cioyuae
UTEPALMOHHBIX METOJI0OB — 3HAHUE JIOCTATOYHBIX YCIOBUI CXOJIMMOCTH METO1a, BO3MOKHOCTh MX
MIPOBEPKHU B AITOPUTME, MPAKTUYECKAs OLIEHKA IMOTPEIIHOCTH.

[To npobiieMe COOCTBEHHBIX 3HAUEHUH B JIEKIMOHHOM KYpCE M3JararoTcs Kak KIAaCCHUECKHe
METO/Ibl, OCHOBAHHBIE HA MOCTPOCHHH XapPaKTEPUCTHUYECKOIO IMOJMHOMA, TaK U COBPEMEHHBIE
METOJbl TMPUBEACHUS MaTpULbl MPeoOpa30BaHUSAMHU IMOJ0OMSI K JUArOHAJIbHOMY WJIHU
TpPeyrojabHOMY BHY. B nmabopaTopHbIX 3a/1aHUsX MIpeAaraloTcs K peaan3aluu METO1 BpalleHui
JUIE CUMMETPUYHBIX Matpull © QR-anroputm ans matpun obuiero Buaa. [Iporpamma momkna
KOHTPOJIMPOBATh MOTPEIIHOCTh UTEPALIMOHHOIO MeToJa AJsi COOCTBEHHBIX 3HAUEHHM, a Takxke
HaXOJUTh COOTBETCTBYIOIIHNE MPUOIMKEHHbIE COOCTBEHHbBIE BEKTOPHI.

5) Cnocod Pynre — Kyrra pemenus 3agaum Komm 11 0AHOro OOBIKHOBEHHOI'O
nuddepeHunaIBLHOI0 YpaBHeHHsl nepBoro nopsiaka. K peanuzanuu npenjaraiorcs METOIbI
BTOPOI'0 — YETBEPTOT'0 MOPSAAKOB TOUHOCTU. B 0TUeTe KaX /bl CTyI€HT AOJKEH CHOPMYIHUPOBATh
onpejefieHue TOHATUS JIOKAJbHOM TMOTPEIIHOCTH W  OINpeiesieHue TMOopsaKa TOYHOCTU
OJIHOIIIArOBOTO METOJa, OOBSICHUTH Uaeto crnocoda Pynre — KyTra mocTpoeHust 0JIHOLIAroBbIX
METOJI0B. AJITOPUTM IIpeJIIoiaraeT 3aJaHue OLEHKM TOYHOCTU METOJia Ha I1are, OCHOBBIBAsICh Ha
KOTOpOH mporpamMma camMa (opMuUpyeT CeTKy MO MpaBuiy PyHre npakTHUecKOW OLEHKH
norpemrHocT. O0s13aTenbHOE TpeOOBaHME — MPABBIM KOHEI[ OTPE3Ka, Ha KOTOPOM IOCTaBJIeHA
3agada Komu, 1omkeH ObITh y3710BOI TOUKONH. DT0 HEOOXOUMO IS TOCIEAYIOIIEro TPUMEHEHHS
MeTo/1a petieHus 3a1auu Kolm K pereHuto KpaeBoi 3a/1adyil METO/1I0M CTPEIbOBI.

6) Meton Pynre — Kyrra pemenus 3agauyn Komm 1uis1 cuctemMbl IByX YpaBHEHHUI NepPBOro
nopsiaika. Monudukanus npenpiayiieid mporpaMMmbl ¢ 00OOLIEHHEM pacueTHBIX (opMys Ha
cilyyail CUCTeMbl YpaBHEHUH MepBOro Mopsiika o0IIero BUaa.

7) Metoa crpeabObl pelieHUs] KpaeBoOil 3aJa4yM JJIA CHUCTEeMbl JABYX OOBIKHOBEHHBIX
au¢p¢epeHINATBHBIX YPABHEHHUI NEPBOro MOPAIKA ¢ KpaeBbLIMHU YCJIOBUSAMM 00111€ero BHAA.
B ordere cTyaeHT AOMKEH MOSCHUTH WJICI0 MPUMEHEHUs MeTona pemieHus 3agaud Komm k
PEILLIEHUIO KpaeBOH 3a7jaul, B OCHOBE KOTOPOI HETIPEPhIBHAS 3aBUCHMOCTb PELIEHHS] CHCTEMBI OT
HAvyaJbHBIX JaHHBIX. [IporpamMmma B JMajioOroBOM peXHME JI0JDKHA MOMOYb IOJIb30BATEIIO
no100paTh HaYaIbHbBIE 3HAUEHHUS IPUCTPENIMBAEMOTO MapameTpa. Pe3ynbrat paboThl MporpaMMbl
— J1Be ceTouHble QyHKUMHU pemeHus 3agaun Komm co 3HaueHueM MPUCTPEISTHHOTO ¢ 3aJaHHOU
TOYHOCTBIO ITapaMeTPa.
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8) Metoa cerok pemieHusi 1M depeHIUATBHBIX 32/1a4 B YACTHBIX NPOU3BOAHBIX. /[aHHOE
3aJlaHle OTHOCHUTCS K KOHTPOJIUPYEMOU CaMOCTOSITEILHOM paboTe.

B kauectBe nmaGopaTOpHBIX 3aJaHMi MpeuiaratoTcs 3agadd Komm wiu cMelIaHHble KpaeBble
3aJa4d i1 YpPaBHEHHMS TEIUIONPOBOAHOCTH WM  BOJHOBOIO YpPaBHEHHMS €  OIHOU
IPOCTPAHCTBEHHOM nepeMeHHOoU. JKemnaromme MOryT pa3padoTaTh allfOPUTM pEIIeHHUs] KpaeBoi
3ajaud Juid ypaBHeHus lIlyaccoHa B mpsMoyronbHMKE. B oTdeTre O BBINOJIHEHHH 3aJaHUS
00s3aTeNIbHO 3HAHME ONPEJEICHUM OCHOBHBIX IOHSATHM TEOPUM PA3HOCTHBIX CXEM:
anmnpoKCUMallMK, YCTOMYMBOCTH, CXOIUMOCTH. [l peann3oBaHHOTO METOJa JOJKHBI OBITh
YKa3aHbl YCJIOBUS YCTOMYMBOCTHU U MOPSA0K allIPOKCUMALIUU.

9) UnciieHHbIe METOAbI pellieHUs] HHTErPaJbHbIX YPaBHeHU. YHCIIEHHbIE METO/IbI PELICHUS
UHTErpajIbHbIX ypaBHeHUN DpearonsMa wim Bosbreppa BTOpOro poaa: MeToj MEXaHUYECKHX
KBaJApaTyp, METOJ 3aMEHbl slpa Ha BbIPOXKACHHOE, JIMHEHHas anmnpoKCUMalus pPEIIeHUN
KYCOYHO-TIOCTOSIHHBIMH JINOO KYCOUHO-TMHEWHBIMU (DYHKIMSIMH, oripenenenue ko3dduunueHron
METOJIOM KOJUIOKALIUH.

Conepxanue CaMOCTOSITENIbHOW pabOThl omucaHo Bbime. dopma KOHTPONS — YCTHBIM OTYeT
IPENoJIaBaTesto ¢ AeMOHCTpanueil paboThl MPOrpaMMbl Ha COOCTBEHHBIX TECTOBBIX IPUMEPAX U
Ha MpUMepax, NpeularaéMblX IPEno1aBaTesIeM.

B ocBoeHMM TMCUUIUIMHBI MHBAJIMJAMU U JIMLAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3J0POBbS
OoJbII0E 3HAUCHHE UMEET HHMBHIyalbHas ydeOHas paboTa (KOHCYIbTAIlMH ) — JOIIOJTHUTEIBHOE
pa3bsCHEHHe yueOHOro MaTepuaia.

WuauBuyabHbIE KOHCYIBTALNH 1O IPEIMETY SBIISIOTCS BAXKHBIM (PAKTOPOM, CITOCOOCTBYIOIIUM
UHIUBUYyaIM3allud OOY4YeHHs U  YCTAHOBJIEHMIO BOCHHUTATEIBHOTO KOHTAaKTa MEXIY
npenojaBaresieM U 00y4aroluMCcs MHBAIUIOM WJIU JIULIOM C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU
3I0pOBBS.

B ocBoeHMM TUCHMIUIMHBI HHBAIMIAMU U JIMLAMHU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbS
0oJbI1I0€ 3HaUEHUE UMEET UHIMBUyalbHas yueOHas padoTa (KOHCYIbTallMH ) — JOTIOJIHUTEIbHOE
pa3bsCHEHHe yueOHOro MaTepuaia.

WuauBrayabHbIe KOHCYIBTALNH IO IPEIMETY SBIISIOTCS BAXKHBIM (PAKTOPOM, CITOCOOCTBYIOIIUM
UHIUBUYyalIM3allud OOY4YeHHsS U  YCTAHOBJICHHMIO BOCHUTATENBHOTO KOHTaKTa MEXAY
npenojaBaTesieM U 00yJaroluMcs WHBAJINIOM WU JINLIOM C OTPaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBBSL.

7. IlepeyeHb UHGPOPMALMOHHBIX TEXHOJOIHH, MCHOJB3YeMbIX NP

OCYILECTBJIEHMH 00Pa30BATEJIbHOI0 MPOIecca Mo JUCHUIJINHE (MOTYJIIO)
7.1  Ilepeyenr  MHGOPMANMOHHO-KOMMYHMKALIMOHHBIX  TeXHOJIOrMi.  Bo3MoXxHO
KOHCYJIbTUPOBAHUC 10 3H€KTpOHHOI>i IIo4Te.

7.2 TlepeyeHb JIMIEH3HOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaAaMMHOIO
odecmeueHus

CHI/ICOK JIMICH3WMOHHOI'O MPOrpaMMHOTO O6€CH€‘I€HI/I$[Z

1 Microsoft Office Word Professional Plus.

2. Mathcad PTC Prime 3.0

3. Maple 18

4. MATLAB

Crrcok cBOOOIHO PacpOCTPAHIEMOT0 TPOrPAMMHOTO 00eCTIeUeHUsI
1. Free Pascal

2. Lazarus

3. Microsoft Visual Studio Community

7.3 IlepedyeHb COBpeMEHHBIX MNPO(PecCHOHAIBHbIX 0a3 JaHHBIX M HMH(OPMAIMOHHBIX
CIPABOYHBIX CHCTEM
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1.3nexrponnsiit karanor Hayuuoii Guémmorexu Ky6I'Y http://megapro.kubsu.ru/MegaPro/Web

2. DJeKTpoHHas

http://biblioclub.ru/

oubIroTeyHas

cuctema "YHuBepcuterckas Oubmuoreka ONLINE"

. DnektpoHHas OubauoTedHas cucrema uznarenncrsa "Jlanp" https://e.lanbook.com/
. DnekTpoHHas OubnmoTeunas cucrema «tOpaiir» http://www.biblio-online.ru

. DnekTponHas oubimoteunas cucrema «BOOK.ruy https://www.book.ru

3
4
5. DnexrponHas 6ubaroTeuHas cuctema «ZNANIUM. COM» www.znanium.com
6
7

. DnextponHast oubanoreunas cuctema eLIBRARY.RU http://www.elibrary.ru

8. MaTepua/IbHO-TeXHHYeCKOe o0ecnevyeHne o JUCHUILIMHE (MOYJII0)

MarepuanbHO-TeXHUYECKOE 00eCIIedeHne UCIIUITITNHBI
No Bun pador
(MOmyJIsl) MU OCHAIIEHHOCTh
1. JlexuuonHuble 3aHATUS | JIeKUMOHHAs  ayaUTOpHs,  CHENHaIbHO  00OpyIOBaHHAs
MYJIbTUMEAUMHBIMUA  JIEMOHCTPAMOHHBIMU  KOMILUIEKCAMU,
y4eOHOI MeOeTbIo
2. JIaGopaTopHbIe [lomemenne pans  TpoBENSHHsS JTAOOPATOPHBIX — 3aHATUH
3aHATUSA OCHAIIIEHHOE yueOHOMI Me0elblo, NEPCOHAIbHBIMU
KOMIIbIOTEpaMU ¢ JoctynoM K cetu "HHTtepuer" wu
obOecrieueHreM JO0CTylma B JJIEKTPOHHYIO HWH(MOPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHu3aluu
3. I'pynnossie [Tomemienue st TPOBENEHUSI TPYNIOBBIX (MHAUBHIYaATbHBIX)
(MHAMBUAYATIbHBIE) KOHCYJIbTaIi, yueOHOU Me0enblo, OCHAIIICHHOE
KOHCYJbTAIHU MPE3EHTAIIMOHHON TEXHUKOM (MPOEKTOp, SKpaH, HOYTOYK) M
COOTBETCTBYIOIIMM ITPOTPAMMHBIM 00€CIIeYeHuEM
4. Texymuii  kKoHTpo’b, | [lomemenue A MpoBeneHUs TEKyIIeW W MPOMEXKYTOUHOMN
IIPOMEKYTOYHAs aTTeCTallli, OCHAICHHOE y4eOHOW MeOeINblo, MepCOHATbHBIMU
aTTecTalus KOMIIbIOTEpaMU ¢ JocTynoM K cetu "HHTtepuer" wu
o0OecrieyeHneM JO0CTylna B 3JIEKTPOHHYIO HH(GOPMAIMOHHO-
00pa30oBaTeNbHYIO CPEly OpraHu3aIliH
5. CamocrosTenbHas Kabuner s caMocTosiTeNnbHOM  pabOThI, OCHALICHHBIN
paboTta KOMIIBIOTEPHON TEXHUKOW C BO3MOXHOCTBIO MOIKIIOUEHHS K
cetu «VHTEepHET», NPOrpaMMOM JKPAaHHOTO YBEIHWYEHUS U
00€CIeYeHHbIH JAOCTYIOM B 3JEKTPOHHYIO HH(OpPMAaIMOHHO-
00pa30BaTeNbHYI0 Cpely YHUBEPCUTETA
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