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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rojly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadempoii 0.C. foryHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl BBIYUCINTENLHON TEXHUKH U IPOrPAMMHUPOBAHUSI

IIporokomor 20 1. Ne

3aB. kadeapoii O.C. EOFyHOBa

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kageapbl BBIYUCINTETLHON TEXHUKH U IPOrPAMMHUPOBAHUSI

IIporokomor 20 1. Ne

3aB. kadeapoii O.C. EOI‘YHOBa

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
yu4eOHOM T'OJTy Ha 3aceaHuu Kapeapsl BBIYHCIUTEIBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

[Iporokom ot 20 1. Ne

3aB. kadenpoii O.C. JlorynoBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto mnpenonaBaHus AUCHUIUIMHBL (MOAYNs) «YUHCIEHHBIE METOJIBI» SIBISIETCA
03HAKOMJICHUE CTYJICHTOB ¢ 0230BBIMH MOHSATHUSMH, AITOPUTMAMH U METOAAMH PUOIMKEHHOTO
pelleHuss 3ajad MaTeMaTU4YecKOro aHaiu3a, ajareOpbl, a TakKe MPUMEHEHUIO MOJyYEHHBIX
3HAHWI ¥ HABBIKOB K PEUICHUIO psifa MpoeCCHOHATBHBIX 3a/1a4.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JuciumirHa YucneHHble METOABI BXOIUT B 00s3aTENbHYIO 4YacTh y4eOHOro IuIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jint  w3ydeHWs ~ TUCHUIUIMHBI ~ HEoOXOoxuMbl  3HaHWS  (YMEHUS,  BIAJICHHSA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

HNudopmartuka

3Hanus (YMEHHs, BIAJICHUS), IOJyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OymyT
HEOOXOMMBI [T U3YUEHHS TUCIUTUINH/TIPAKTHK:

Maremaruueckas JIOTHKa ¥ AUCKPETHAsE MaTeMaTHKa

MaremaTHuecKasi CTaTUCTHKA

[TpuknagHas MaTeMaTHKa

Texunonoruu Data Mining u Big Data

3 Komnerenuun odyuarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pe3ynbTare 0cBOCHMS TUCHMILIMHBI (MOAYJs) «HuUCIEHHBIE METOAB 00ydarouuiics
JIOJDKEH 00J1a1aTh CIEIYIOMUMI KOMIICTEHIUSAMU:

KO[[ HHJUKaTopa I/IHILI/IKaTOp JOCTHMIXKCHUA KOMIICTCHIIM

OIIK-1 Cnoco0eH NpUMEHSTh €CTECTBEHHOHAyUHble M OOILIEMH)KEHEpPHbIE 3HAHUS, METOJIbI
MaTeMaTUYeCKOT0 aHajlu3a W MOJEIMPOBAHUSA, TEOPETUYECKOT0 M HKCIEPUMEHTaIbHOTO
UCCIIeIOBaHMs B TPO(heCCUOHAILHON JIeSITeIbHOCTH;

OIlIK-1.1 Pemaer cranmapTHele mpodeccuoHanbHbIE 3aladd ¢ [PUMEHEHHEM
€CTeCTBEHHOHAYYHbIX M  OOIICHHXEHEPHbIX  3HAaHWH,  METOJOB
MaTEeMaTHYECKOIr0 aHAJIN3a U MOJIETTMPOBAHUS

OIIK-1.2 Pemaer nmnpodeccuoHanbHble 3amaud ¢ NPUMEHEHHEM  METOJI0B
TEOPETUUECKOT0 M AIKCIEPUMEHTAIBHOIO MCCIIEN0BAaHUS




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 12,9 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;
— BHeayuTopHas — 2,9 akaJi. 4acos;

— caMocTosTeNnbHas pabota — 86,4 aka. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IIOATI'OTOBKA K 9K3aMCHY —

8,7 akaj. gyac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas s
KOHTaKTHas paboTa E 3 dopma TEKyIIEro
=
Pasnen/ Tema 3 (B axaz. acax) Ep Brn . KOHTPOIIA Kon
> & © | caMOCTOATEIbHOM | YCIIEeBAGMOCTH U
JUCLIATUINHBI N £ . | kommereHIMH
g £ padoThI MIPOMEKYTOUHOH
na0. | mpakrt. | = 8
Tlex. Z'g aTTecTaluuu
3aH. 3aH. O &
1. 1. OcHoBHbIE IOHATHUS TEOPHU
MOTPENTHOCTEH BBEIUUCICHUH
1.1 Hcrounuku IToaroroBka x 1. Becena — OIK-1.1
MOTPEIIHOCTEH u ux 1 6,3 nabopatopHoi o0cyxIeHHe. OHK-l. 2‘
KJacCU(pUKAIUs pabote Nel 2. YCTHBIH ompoc. '
1 1. O6¢cyxnenne
1.2 Bunasl MOTpEUIHOCTEH. ITonroroBka x };KH OIK-1.1
BoruncnurensHas 1 nabopatopHoi ' )
CamocrosrenbHast OIIK-1.2
MOTPEITHOCTD pabote Nel
pabota
HWroro no pazaeny 1 1 6,3
2. 2. UucneHHBlE  METOMBI
peuieHus — anreOpandecKkux U
TpaHCLUEHJICHTHBIX YpaBHEHHI
CamocrosTenpHOE
2.1 OOumme cBeneHus U o
u3ydyeHue yueOHoi 1. Becena —
OCHOBHBIE  ONpEIeICHUs. N
. 1 HayIHOU o0CcyxKIeHHe.
I'paduueckuit METOJ
o JIUTEPATYPBHI. 2. ITpoBepka OIIK-1.1,
oTAeneHus KopHeil. Metox 8 N
[Moaroroska k nmabopatopHOit OIlK-1.2
Ouceknuu  (TIOJIOBHHHOTO
N BBIMOJIHEHUIO paboThI.
nenenus). Merox mpocroi| 1 . N
n1abopaToOpHON 3. YerHslii onpoc
UTEpalin
padoter Ne2
ITogroroBka k posepka
2.2 Merog  Hsrorona, BBITNOJIHEHHIO PoBep N OIIK-1.1,
o 1 6,1 . nabopaTtopHoi
KOMOMHHPOBaHHBIH METOA nabopaTopHOM OIIK-1.2
pabotbr Ne2
pabotbr Ne2
Wroro no pazneny 1 14,1
3. 3. UucneHHble  METOMBI
peueHus HEJTMHEWHBIX
yYpaBHEHUH
CamocrosTenpHOE
u3ydyeHue yueOHoH
31 Merto IIPOCTBIX W HAyYHOU
Tl p i 1. Becena —
UTepalMid  JUISL  PELICHHUS JIUTEPATYPHI. OIlK-1.1,
. 1 1 10 o0cyxieHHe.
CUCTEM HEJTMHENHBIX Iloaroroska k N OIIK-1.2
. 2. YCTHBIN onpoc
ypaBHEHHH BBITIOJTHEHUIO
n1abopaTopHO’
padoter Ne3




CamocrosTenpHOe
n3ydeHue yueOHoH

Y HAYYHOU 1. Becena —
JIUTEPaTypBhL. o0cyxieHue.
3;1;\:;;0;[ HL}OTOIZ;??; 8 PaboTa ¢ 2. ITpoBepka OIIK-1.1,
o . JJIEKTPOHHBIMU 1a00paTOpHOI OIIK-1.2
HEHHCHHBIX ypaBHCHIH O6ubIMoTeKaMu. a0OTHI.
u p
Brinmonnenne 3. YcrHeii onpoc.
nabopaTopHO
paboTsr Ne3.
Hroro no paszuerny 18
4. 4. UYucneHHble  METOZBI
pCLICHHST CHUCTEM  JIMHCHHBIX
ypaBHEHUH
CamocrosTenpHOe
41 Merox HPOCTEIX U3y4YECHUE yqe§Hoﬁ 1. Becena —
. Y Hay4HOU 00CyXJIcHHE.
UTepauii Uil penIeHus
cHOTEM MHCHHBIX 4 JIUTEPATYPBHI. 2. ITpoBepka OIIK-1.1,
IMoaroroBka nabopatopHon OIlK-1.2
anreOpanvaecKux
S — BBITIONTHEHUIO pa6031>1.
nabopaTopHO 3. YcrHbIii onpoc
1 paboter Ned
CamocrosTenpHOe 1. Becea
u3y4yeHHue yueOHoi )
W Hay9HOM o0cyxIeHHe.
4.2 Merop 3eiinens 8 JIUTEPATYPHI. 2. TIp OBCpKa OIK-1.1,
BAITIONHeHIC 1a00paTOpHOI OIIK-1.2
nabopatopHoi P a6OIH'
3. YcrHBIi onpoc
paboTer Ned
Hroro no pazneny 12
5. 5. ArnmpokcumManust
9KCIEPUMEHTANbHOMN
3aBHCHMOCTH
CamocrosTenpHOe
5.1 Meronq HauMEHBLIMX U3y4yeHue yueOHoi
KBaJpaToB. W1 Hay4HOU 1. Becena — OMK-1.1
TTonmuHomMuanbpHas 6 JIUTEPATYPHI. o0cyxkIeHHE. OHK-l' 2‘
aNMpoOKCHMAaNMsl METOIOM IMoaroToBka k 2. YCTHBIH onpoc '
HaMMEHBIIIUX KBAJ[PaTOB nabopatopHoi
pabote No5
1 CamocrosTenpHOe
m3y4YeHne yaeOHOn
U Hay4HOH 1. Becena —
5.2 ArmmpokcuManus JIUTEPATYPBI. o0cyxieHHe.
3JIEMEHTapHBIMU 7 Pabora ¢ 2. IIpoBepka OIIK-1.1,
(hyHKUMAMEI 3JEKTPOHHBIMHU nabopaTtopHoOi OIIK-1.2
(uHeapu3auus QyHKIUi) OubIMoTEKAMH. paboThI.
Beimonnenne 3. YerHslii onpoc
JOMAIIHETO
3a7aHus
Hroro mo pazaeny 13
6. 6. Wurepnionuposanue

yHKIHT




CaMocTosTensHoe
o 1. becena —
H3yueHHe yueOHou
1 HayHO o0CyXIcHHE.
6.1 Jluneiinas 2. TIpoepka OIIK-1.1,
6 JIUTEPATYPHI. N
HUHTEPIIOJIS IS nabopatopHon OIlK-1.2
Pabota c
paboThL.
JIEKTPOHHBIMU .
3. YcrHBIi onpoc
OubIMoTeKaMH.
CaMocTosTeIbpHOe
H3yueHHe yueOHon
Y Hay4HOU
JIUTEPATYPHI. 1. Becena —
Pabota c o0cyxieHHe.
6.2  VHTepnonsuuoOHHBIN 5 3JIEKTPOHHBIMA 2. ITposepka OIIK-1.1,
MHorouseH Jlarpanka 6ubnrorexamu. 1a00paTOpHOI OIIK-1.2
IMoaroroBka paboTHI.
CeMUHapy 3. YerHslii onpoc
Brimonnenue
JIOMAIIIHETO
3aIaHus
CamocrosTenbHOe
H3yueHHe y4eOHOU
U Hay4HOH 1. Becena —
. JIATEPaTypPHL. o0CcyxKIeHHe.
6.3  VHTepnonsauuoHHBIN
p " Pabora ¢ 2. ITpoBepka OIIK-1.1,
MHOTOUJIEH HeroToHa. 4 N
3JIEKTPOHHBIMHA nabopatopHon OIlK-1.2
OneHka NOrPeNIHOCTH
6ubnnorexamu. paboThL.
Brimonuenne 3. YcrHbIii onpoc
JIOMAIIIHETO
3aIaHus
Hroro no pazaeny 15
7. 7. Yucnennoe
muddepeHInpoBaHNE u
MHTETPUPOBAHKE
CamocrosTenpHOe
o 1. Becena —
H3yuYeHHEe yueOHOU
U HAVIHO o0cyxeHue.
7.1 Uucnennoe Y 2. ITposepka OIIK-1.1,
muddepeHInpoBaHie 4 MTCEpATYPEL naboparopHoi OIlK-1.2
Beinonnenue '
paboThL.
JOMAIIHEeTO .
3. YcrHBIi onpoc
3a/1aHuUs
CamocrosTenpHOE
1 u3y4yeHHue yueOHoH
W Hay4HOU
JIUTEPATYPHI. 1. Becena —
Pabora ¢ o0cyxaeHue.
7.2 UucnenHoe 4 3JIEKTPOHHBIMU 2. IIpoBepka OIIK-1.1,
UHTETPUPOBAHHE O6ubimoTeKamH. nabopaTtopHoOi OIIK-1.2
IMoaroToBka k paboTHI.
CEeMHUHApy 3. YerHslii onpoc
Beimonnenne
JIOMAILIHETo
3aIaHusI
Hroro mo pazaeny 8
Hroro 3a cemectp 86,4 SK3aMeH
Hroro no aucrumianne 86,4 dK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

IIpoexTrpoBaHue 00y4EHUS CTPOUTCS Ha OCHOBE CIIEIYIOLIUX IPUHIIUIIOB:

- O0y4eHue Ha OCHOBE UHTETPALIY C HAYKOH 1 IPOU3BOICTBOM.

- IIpodeccuonanbHO-TBOpUECKas HAPABIEHHOCTh O0OyUSHMS.

- OpueHTHPOBaHHOCTH 00yUEHHS HA TUYHOCTD.

- OpueHTHpPOBaHHOCTh OOyYEHHUS Ha pa3BUTHE OIbITa €aMOOOpa30BATEIbHOM
JESTEAbHOCTH OyyILEro CEUAINCTA.

JUis TOCTHKEHHUs IUIAHUPYEMBIX pe3yJbTaToB OOydeHHus, B AUCLUIUIMHE «HucieHHble
METO/IbI» UCII0JIb3YIOTCS 00pa30BaTEIbHbIE TEXHOJIOTUU!

1. TpaguunoHHble 00pa3oBaTEIbHbIC TEXHOJIOTUH: JIEKIIUU U JAOOPAaTOPHBIE PAOOTHI.

2. TexHonoruu npo0iaeMHOro oOy4yeHus: 1a00opaTopHble PabOTHI U JOMAIHEE 3a/laHHUE,
HalpaBJIEHHOE Ha pelleHHe KOMIUIEKCHOHW y4eOHO-IIO3HABaTEeNbHOM 3ajgauu, TpeOyromeil ot
CTyJE€HTa IPUMEHEHNUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. HTepakTUBHBIE TEXHOJIOTUHU: KOJUIEKTUBHOE OOCYKIEHHE KaKoro-iubo CIIOPHOro
BOIIpoca, MpoOJeMbl, BbISABIEHUE MHEHHH B rpymnme. M3noxenue npobdiemM M MUX COBMECTHOE
peLIeHHe.

4. NndopmalnoHHO-KOMMYHUKAIIMOHHbBIE 00pa30BaTEJIbHBIE TEXHOJOTUU: JIEKIMU C
UCIIOJIb30BaHUEM 3JIEKTPOHHOM Mpe3eHTaluN — NPEACTAaBICHUE PE3YIbTaTOB C UCIOIb30BAHUEM
CHeUaIn3UPOBAaHHBIX IPOIPAMMHBIX CpE.

6 YueGHO-MeTOAMYeCcKOe o0ecriedyeHUue CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCcs
[Ipencrasneno B npuioxxenuu 1.

7 OneHoYHbIe CpeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAlUH
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecTeueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. CnaGHoB, B. /1. UnucnenHsie MeTo/IbI : yaeOHUK 1t By30B / B. JI. CnabHOB. — 2-¢ U3,
crep. — Cankr-IlerepOypr : Jlans, 2022. — 392 c. — ISBN 978-5-507-44169-3. — TekcT :
3IEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OMOIMOTEeYHAs cucTema. — URL:
https://e.lanbook.com/book/215762 (mata obpamienus: 01.07.2022). — Pexkum jgoctyma: s
aBTOPH3. MIOJIb30BATEIIEH.

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. CasenkoBa, H. II. YucieHHble MeTOAbl B MaTeMaTHYECKOM MOJEITUPOBAHUU
[DnexTponnsIii pecype] : yuebd.mocodue / H. I1. Casenxosa, O. I'. [IpoBoposa, A. FO. MokuH. —
2-e u31., uctp. u gomn. — M. : APTAMAK-MEJIUA : UHOPA-M, 2017. — 176 c. — (Ilpuknagnas
MaTemaTuka, HHpopMaTHKa, HWHPOpPMAIMOHHbIE TexHoyoruu). — Pexum  gocryma:
http://znanium.com/bookread2.php?book=774278 . — 3ara. ¢ skpaHa.

2. [lynaes, A. A. Hucnenusie MeToIbl | yueOHOe mocobue / A. A. Jlynaes, A. C. llInnun.
— Pszanp : PI'Y umenn C.A.Ecenmna, 2014. — 179 c. — Tekcr : snexrponHsiii // Jlanp :
3IIEKTPOHHO-OnOmmoreunas cuctema. — URL: https://e.lanbook.com/book/164457 (mara
obpamenus: 01.07.2022). — Pexxum gocrymna: Uit aBTOPU3. MOJIb30BATEICH.

B) MeTonuyeckue ykazaHus:

Owmmnnos, E.I'. YucneHHble MeTOIbl IMOMCKAa KOPHEH YpaBHEHMs [DIEKTPOHHBIN
pecypc] / ®ununmos E.I'., Uneuna E.A., Koponesa B.B.: Tlpaktukym. MI'TV .-

Marnuroropek : MI'TY, 2017. - 1 anekrpos. ont. auck (CD-ROM).



r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenmne

Haumenosanue I10 Ne norosopa Cpok neicTBuUA JIUIEH3UU
MS Office 2007 |, 135 o1 17.09.2007 GeccpouHO
Professional

7Zip cB0OOAHO pactpocTtpansemoe 110 OeCCpPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca CchlLIKa

ITouckosas cucrema Akanemust Google (Google Scholar) [URL: https://scholar.google.ru/

HamwmonansHas HH(pOpPMaAITMOHHO-aHATUTHYECKAS URL:

cucrema — PocCUICKMIT MHIIEKC HAYYHOTO UUTHUPOBAHUS h TR . .
ttps://elibrary.ru/project risc.as

(PUHLI) p y.ru/project_ p

DnexkTpoHHas 6a3a nmepuoanveckux w3manuii East View
Information Services, OO0 «IBUC»
9 MaTepHaJILHO-TEXHHYECKOE o0ecneuyeHne AU CIHIINHBI (MOMLYJIf)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:

MarepuanbHO-TEXHHUECKOE 0OecreueHUe AUCUUIUINHBI BKIIIOUAET:

JlekunonHas ayautopus ayn. 282 MynbTHMEIUITHBIE CPEACTBAa XpaHEHHs, Iepeladn U
npezcTaBieHus HHGopMau

Komnerorepusie kiaccsl lLlentpa wunH@opmanuonHbix TtexHosoruin ®I'BOY  BIIO
«MI'TY» IlepcoHanbHble KOMIIBIOTEPHI, 00bETUHEHHBIE B JIOKAJIbHBIE CETH C BBIX0JI0M B Internet,
OCHAIIICHHBIE COBPEMEHHBIMH ITPOTPAMMHO-METOIUYECKUMU KOMIUIEKCAMH JUIsI pELICHUS 3a/1a4 B
001acTH HHPOPMATUKU U BBIYUCIUTEIBHON TEXHUKU

Aynuropun A CaMOCTOSATEIbHONW pabOThl: KOMIIBIOTEPHBIE KJIACChl; YUTAIBHBIE 3aJIbI
o6ubmmotexu Bee knacecsl YUT u ACY ¢ nepcoHabHBIMU KOMITBIOTEPAaMH, BbIX0/10M B VIHTepHET
¥ C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAaLIMOHHO-00pa30BaTeNbHYIO CPElY YHUBEPCUTETA

Aynuropuii A TPYNIIOBBIX M UHIUBUAYAIbHBIX KOHCYJIBTALMM, TEKYIIETO KOHTPOJISA U
NPOMEXyTOuHOU artectanuu Aya. 282 u kinaccel YUT u ACY

[Tomemenuss s caMOCTOSTENbHOM — pabOThl  OOy4aroIIMXCsl,  OCHAIEHHBIX
KOMITBIOTEPHOM TEXHHMKOM C BO3MOYKHOCTBIO NOJAKIIOYEHHUS K ceTH «/HTepHeT» M Hanuduem
JIOCTYTIA B AJIEKTPOHHYIO HH(OpPMAIIMOHHO-00pa3zoBareibHyto cpeay oprannsanuu Kmaccet YUT
u ACY

ITomemienuss A XpaHeHUs W NPOPUIAKTHYECKOTO OOCIYKMBAaHUS  Y4eOHOro
obopymoBanus LleHTp nHOOPMATMOHHBIX TEXHOIOTHIA — ay. 372



ITpunoxxenue 1
Y4eOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSITe/IbHOM PadoThl CTYJ1€HTOB

B Tedenme cemecTpa KaXKIblil CTYIEHT BBIMOIHAET JJAOOPATOPHBIE 3aHSITHS.

JlaGoparopuas padora Nel. Pacyer nmorpemmsocTteil Bbruncjiaenuii (4 yaca)
3aI[aHI/Ie 1. Ilo 3aJaHHbIM 3HA4YCHUAM HpI/I6JII/I)K€HHBIX Yyucell X U HUX OTHOCUTCIBbHBIM
MOTPEIIHOCTSIM Oy YCTAHOBUTH KOJIMYECTBO UG, BEPHBIX B CTPOTOM U IIUPOKOM CMBICIIE.

3aganue 2. OKpyTauTh 3HaYeHUE X 0 BEPHBIX MU(P ¢ COXpaHEHHEM OJTHON 3aIacHOM.
ab+c

3a,I[aHI/Ie 3. BerancinTh 3HaUYeHHUE BbIPAXKCHUA " OIIPEACTIUTD KOJIUYCCTBO BEPHBIX 3HAKOB,

eciM y NPHOIKEHHBIX Yucen a, b, C u d Bce 3HaKkM BepHBIE (B IIMPOKOM CMBICIIE).
3ananue 4. BeIaucanTh 3HaY€HUE BBIPAXKECHUS 110 TPAaBUIIaM MOACYeTa [UQP A MPUOIMKEHHBIX
3HA4YCHUI a U D, y KOTOPBIX Bce HUQPHI BEPHBIE B ITUPOKOM CMBICIIE.
JlabopaTopnasi pabora Ne2. UncJieHHbIe MeTO/AbI PellIeHUsI HeJIMHEeHHbIX YPaBHEHHUIl

(6 uacos)
3aganne 1. BeimmonHuTh rpaduyeckoe OTAEICHHE KOpHEH YpaBHEHHSI W PEUIMTh €ro BCEMHU
paccMOTpeHHbIMM MeTojgamu. Pesynbratel odopmute B Buie Tabumuusl. Ilpu Hanmuum
0ECKOHEYHOr0 MHOXKECTBA KOPHEHN HalTH yeThipe Onmxaimux K 0.
3aganue 2. Ilo 3agaHuio 1 BBINOJHUTH CPaBHUTEIbHBIM aHamu3 3PQPEKTUBHOCTH CIOCOOOB
peLIeHus.
3ananue 3. IIpousBectu npeaBapUTEIbHYIO OLEHKY KOJIMYECTBA UTEPALUN IIPU MTOMCKE KOpHEH
YPaBHEHHUS KaKJbIM U3 YETHIPEX CIIOCOOOB M CPAaBHUTH €€ C pe3yJibTaTaMH 3aaHus 2.
3ananue 4 (nomnos.). Hanucats nporpaMmy HaXoKI€HHsS KOpPHEH YpaBHEHUS PacCMOTPEHHBIMHU
MeToaaMu. MeTo sl 0pOpMHUTE B BHJIE TIOATIPOTPAMM.

JlaGoparopHasi padora Ne3. Uuc/jieHHbIe MeTOAbI PelIEHUs CUCTEM HeJIMHEHHbIX
ypaBHeHHii (4 yaca)

3amanue 1. BBINONHWTE pEIIEHWE CUCTEMBI HEIMHEMHBIX YPAaBHEHHH pacCMOTPEHHBIMU
MeToamu. Pe3ynpTaTsl 0pOPMUTH B BUIE€ TAOIUIIBL.
3aganue 2. Ilo 3amaHuio 1 BBIMOJIHUTH CPAaBHUTEIbHBIN aHamu3 3(PQPEKTUBHOCTH CIIOCOOOB
pelieHus.
3ananue 3. IIpousBectu npeaBapUTEIbHYIO OLEHKY KOJIMYECTBA UTEPALUN IIPHU MOMCKE KOpHEHN
CUCTEMBbl HEJIMHEHHBIX YPaBHEHMHM KaXKIbIM U3 PAaCCMOTPEHHBIX CIIOCOOOB M CPAaBHUTH €€ C
pe3yJpTaTaMu 3aaHus 2.
3amanne 4 (momon.). HammcaTe mporpamMmy HaXOXJIEHHUST KOpPHEW CHCTEMBl HETMHEHHBIX
YpaBHEHHMH pacCMOTPEHHBIMU MeToaMu. MeTo/ bl 0pOPMUTH B BUJIE MTOANIPOrPaAMM.
JlabopaTopHasi pabora Ne4. UncJieHHbIe MeTO/AbI PellIeHUs] CHCTeM JIMHEHHbIX yPaBHEHUH

(4 yaca)
3amanue 1. BBIMONHUTH pelIeHWE CUCTEMbl HEIMHEMHBIX YPAaBHEHMH pacCMOTPEHHBIMU
MetonaMu. Pe3ynbrarel 0pOpMUTE B BUJIE TAOIHIIBL.
3ananue 2. Ilo 3amaHuio 1 BBIMOJHUTH CpPaBHUTENbHBIM aHamu3 3()PEKTUBHOCTH CIIOCOOOB
pelIeHusl.
3ananue 3. IIpousBecTtu npeaBapUTEIbHYIO OLEHKY KOJUYECTBA UTEpALMil PU MOUCKE KOPHEN
CUCTEMbl HEJIMHEHHBIX YpPaBHEHHMHM KaXKIbIM U3 PAaCCMOTPEHHBIX CIIOCOOOB M CPaBHHUTH €€ C
pe3yspTaTaMu 3a1aHus 2.
3amanne 4 (momon.). HammcaTe mporpamMmy HaXOXXIEHHUS KOpPHEW CHCTEMBl HETMHEHHBIX
YpaBHEHMI pacCMOTPEHHBIMU MeTo1aMU. MeTobl 0hOPMUTH B BHJIE MTOANIPOrPAMM.
JlaGoparopHasi padora NeS. AnnpokcuManus 3KCIepUMEHTAJbHOM 3aBUCUMOCTH (8 yaca)
3amanue 1. Ilo MCXOOHBIM JAHHBIM BBIIOJHUTH ANIMPOKCUMALMIO JMHEWHOH, CTENEHHOM,
JorapupMUUecKoi, SKCIIOHEHIINAIbHOM, TUIepOOInYecKol U KBapaTUYHOU QyHKIIUEH.
3amanue 2. Ilo 3agammro 1 HaliTM HaWIydyllyl0 3aBUCUMOCTb,  OIMCBHIBAIOLIYIO
JKCIIEPUMCHTANIBHBIE JaHHble. KadecTBO ammpoOKCHMMAalMKA OLCHUTH C IOMOINBIO CyMMBI
KBaJ[paTOB OTKJIOHEHUH alMPOKCUMHUPYIOEH (QYHKIIUHN OT SKCIEPUMEHTATbHBIX JaHHBIX.



3aganve 3. BBIMONHUTH ANNPOKCHMALUIO JIMHEWHOW, CTEMEHHOH, JiorapuMuU4ecKoii,
SKCTIOHCHIIMAIIBHOW,  THUTMEPOOJMYECKON M KBaApaTUYHOM  (YHKIMEH C  MTOMOIIBIO
uHcTpymeHtapus Excel.

3amanne 4 (momost.). Hamucate mporpammy HaxoxaeHHS KOI(POUIMEHTOB ()YHKIIMOHAIBHON
3aBHCUMOCTH (JIMHEHHAas1, CTereHHasl, Jorapu(pMUIecKas, IKCIIOHEHIMAIbHAs, TUIIepOOoInYecKast
Y KBaJipaTuyHask QYHKIINH).

JlaGoparopHasi padora Ne6. UnrepnosimpoBanue pyHkumii (4 yaca)
3aganue 1. [To MCXOMHBIM JaHHBIM HAWTH 3HaueHHE (QYHKUMU MPH 33JaHHBIX X (JIMHEHHAas
WHTEPIOJISIIHS ).
3ananue 2. Haiftu 11 GyHKIUN y=sinTX HHTEPHOJSAIMOHHBIN OoIHMHOM Jlarpanka, BEIOpaB y3JIbl
x0=0, x1=1/6 , x2= 1/2 . 2. Paccuntarh 3Ha4YeHHs NorHOMA Jlarpanxa /uisi 3HaYeHUH x=1/4 u
X=1/3. OnpenenuTs aOCONIOTHYIO U OTHOCUTENIbHYIO MOTPEUTHOCTH BBIYUCIICHUH.
3ananue 3. [1o 3amanHoii Tabnule 3HaUEHUH TOCTPOUTDH MEPBBIA HHTEPIOISIIUOHHBII MHOTOUWIECH
HproTona u onpeaenuts 3HaU€HUE MOAUHOMA J1J1s TemiiepaTypsl T=12°C.
3amanue 4. Ilo 3amanHOil Tabnuile 3HAYEHW MOCTPOUTH HHTEPIONIALUOHHBIA MHOTOWICH
HproTona u onpeaenuts 3HaUeHUE MoauHOMA i1 TemiiepaTypsl T=90°C.
3amanue 5 (momon.). IlocTpoiiTe mo 3aJaHHBIM 3HAYEHUSAM MOJMMHOM Jlarpamka M MOJIMHOM
HeroToHa (MO mepBOoi M BTOPOW MHTEPHNONSIIMOHHOW (opmyre). Briuncnure 3HaueHus mnpu
3agaHHBIX X. CpaBHUTH pE3yNIbTAaThl MEXKAY COOOM U CAeNaTh BHIBOJ.

Jlaboparopnasi padora Ne7. Uuciiennoe nuddepeHunpoBanue u uHTerpuposanme (4 yaca)
3amanue 1. [lo MCXOMHBIM JaHHBIM BBHIMIOJIHUTH YUCICHHOE MU (EepeHIMpPOBAaHNE HAa OCHOBE
Pa3HOCTHOTO METOJIA.

3amanue 2. 1o MCXOMHBIM JaHHBIM BBHIMOJIHUTH YHCICHHOE MU dEepeHIMpPOBaHNE Ha OCHOBE
UHTEPIONSAIUOHHON (hopMynbl HproToHA.

3ananue 3. CpaBHUTE pe3ynbTaT U ClIeTaNTe BBIBOJI.

3amanue 3. BeimonHWTe HHTErpUpoBaHHME (DYHKUIMM 33JaHHBIMH  METOJaMH  (METOA
MPSIMOYTOJIBHUKOB, METOJT Tpaneiui, Mmeto 1 CUMIICOHA) U CPaBHUTE PE3YJIbTAT.

IIpumepbI TecTOBBIX 3aIaHUH N0 JMCHUILIMHE «YHCIeHHBbIe MeTOAbD) 11l HANIPABJICHUSA
09.03.01 MadopMaTHKa U BBIYHCINTEIbHASI TEXHUKA

OT1merka o
Ne Bapuantsl
Texcr Bonpoca BbIOOpE
n/n OTBETOB
3TAJI0HA
1. | Oxpyrmuts uncno n = 3,1415926535... no | 3,1416 STAJIOH
MSTH 3HAYamux nudp 3,1425
3,142
3,14
2 | MeToaoM mOIOBHHHOTO ACIECHUS 0,867 JTAJIOH
YTOYHUTH KOPEHb YpaBHEHUS
x4+2x3-x-1=0 0.234
0,2
0,43
3 | Ucnonb3ys meTos Xopa HailTu 1,198+0,0020 JTaJIOH
MTOJIOKUTENBHBIN KOPEHb YPaBHEHUS 1,16+0,02
x4-0,2x2-0,2x-1,2=0 2+0,1
3,98+0,001
4 | Beruuciauth MeToaoM HpioTona —10,261 3TaJIOH
OTPHLIATENIbHBIA KOPEHb YPaBHEHUS -10,31
x4-3x2+75x-10000=0 -5,6




Texcr BOompoca

Bapuantbl
OTBETOB

OTMeTKa O
BbIOOpeE
3TAJI0OHA

—3,2

Haiitu nelicTBUTENbHBIE KOPDHU YPaBHEHUS
x-sinx=0,25

1,17

9TaJIOH

1,23

2,45

4,8

OHpeI[eJII/ITB YUCJIO ITOJIOXKHUTCIIBHBIX U
YUCJIO OTPpHUIATCIIBHBIX KOpHeﬁ YpaBHCHUA
xd-4x+1=0

2ul

9TaJIOH

3u?

Ou4d

Oul

Kak nnaue Ha3pIBAIOT METO] OUCEKIIHIA?

MeTtoa HOJIOBUHHOTO JIEJIEHU

OTaJIOH

Meton xopa

MeTo nponopiruoHaIbHbIX
qyacTten

MeTto «Ha4YaJabHOTO OTPEC3Ka»

MeTtobl pPCUICHUA ypaBHCHI/Iﬁ ACIATCA Ha:

HpHMBIe U UTCPATUBHLIC

9TaJIOH

HpHMBIe 1 KOCBCHHBIC

HaganpHble 1 KOHEYHBIC

OmnpeneneHHbIe U
HEOIPE/ICIICHHBIC

OTnenenue KOpHe MOYKHO BBIITOJIHUTD
JBYMsI crioco0amu:

AHAJINTUYECKUM U
rpaduyecKuM

OTaJIOH

HpI/I6J'H/DKeHI/I€M " OTACICHUEM

AHAJIMTHYCCKHUM U
CHUCTCMATHUYCCKUM

CHCTEMaTHYECKHM U
rpadpu4ecKuM

10

Merton xopa-

YacTHbIl ciydail MmeToaa
urepanun

9TaJIOH

YacTHbll ciydail MeTOAA
KOJUIOKALUU

YacTHbll ciydail MeTOAA
MIPOTOHKH

YacTHbIl cydail MmeToaa
KBaJPATHBIX KOPHEH

KoHnTposabHbIe BOpockl

OTHOCHUTCIIbHAs NOTPCIIHOCTD HpI/I6J'II/I)KCHHOF 0 3HAQUCHUS BEIIMINHBI?

HNCXOAHBIX ,I[aHHBIX?

NEPEMEHHOI OT a0COTIOTHOM MOTPEeNIHOCTH 3HaYeHUs apryMeHTa?

4. Y10 TaKoe rpaHUIlbl 3HAYEHUI YUCIOBBIX BEJIUUNH, TOUYHBIE TPAHUIIBI?
5. YUro Takoe 3Hauamue uugpsl, BepHbie Udpol. Kak cBA3aHO KOIUYECTBO BEPHBIX LUPP C

1.Yto Takoe aOCOJIOTHAS MOTPEIIHOCTh MPUOIMKEHHOTO 3HAUYeHUs BeTUUUHbI? YTO Takoe
2. Kakoe BnusiHUE Ha MOTPEIIHOCTh ApU(PMETHUECKUX AEHCTBHIM OKa3bIBAIOT MOTPEIIHOCTH

3. B kakoil 3aBUCMMOCTH HaXOJAUTCS aOCOJIFOTHAs MOTPEIIHOCTh 3HaYeHHs] (PYHKIMU OJTHON

aOCOJIIOTHOM W OTHOCHUTEIBHOW MOTpentHocThio? YUTO Takoe MOTrpenrHOCTh OKPYTJIEHUS |
OKpYTJIEHHOTO TpubImkeHHoro 3HaueHus? Kak onu cBsizanbl? Chopmynupyiite U 00OCHYiTE




NIEPBOE IIPABUJIO BEPHBIX 3HAKOB.

6. IlpuBeauTe Tanbl penieHus] HETMHEWHBIX YPaBHEHHIA.

7. IlosicHUTE aHATUTUYECKUNA METOJ] ONIPECIICHNS] KOPHEW HEJIMHEWHOIO YPaBHEHUS.

8. [lepeuncnute METO/IbI, UCTIOJB3YEMBIE JJIsl PEIICHUS HEIMHEHHBIX YPAaBHEHUN.

9. Kakoe ycioBue JIGKHUT B OCHOBE METO[a OMCEKIIHIA.

10. IlosicHuTe, Kak BbIOMpaAETCs HauyalbHOE MPUOIKEHNE AJ YTOYHEHUS KOPHS ypaBHEHUS
MeronoM Herorona.

11. IlpuBenute Qopmyny [Uisi MOCTPOSHUS HUTEPAMOHHON IOCIEIOBATEIBHOCTH TPU
pelieHnu ypaBHeHus: MmetogoM HeloToHa.

12. ChopMynupyiTe yCcaoBUs CXOAUMOCTH METO/AA MPOCTHIX UTEPALTH.

13. TlosicHUTE aNrOpUTM pELICHUS HEITMHEMHOTO YpaBHEHHUSI METOA0M IIPOCTBIX UTEPALIUI.

14. TlosicHuTe MOCIENIOBATENbHOCTh HAXOXKIACHUS KOPHS HEIMHEHHOro YypaBHEHHUS
CpeCcTBaMu 3JIeKTpOHHBIX Tabmi Microsoft Excel.

15. Moet 11 MeTo/1 MOJIOBUHHOTO JI€JIEHUs JaTh TOUHOE 3HaYE€HUE KOPHS YPaBHEHHUS?

16. Kak cTaBuTCs 33a1a4a MHTEPIIOJIALUN?

17. Tlonmyuute ¢dopmyny s BBIYUCIEHUS HWHTEPHOJALMOHHOIO MHOTowieHa B ¢opMme
Jlarpanxa.

18. Jlokaxxute TeopemMy O MOTPEIIHOCTH MHTEPIOISAUUU. 3aIULIIUTE OLEHKY MOIPEIIHOCTH
MHTEPIIOJISILINN.

19. TlocTpoiiTe HHTEPHOISIMOHHBII MHOTOWIEH JJIsl IPOU3BOIBHON (YHKIUH.

20. OnuiunTe O0IIYI0 CXEMY METO/]a HAUMEHBIIUX KBAApaTOB.

21. Kak cTposATcs NoIMHOMHANIbHASL U JIMHEWHAs allpOKCUMALIMS 10 METOAY HauMEHbIINX
KBaJpaToB?

22. Kak mpou3BOAUTCS MOMCK HAWIYYIIUX HPUOMKEHUH 10 METOAy HaWMEHBIINX

1
y=—

KBaJJpaTOB B HEKOTOPBIX JIByXIapaMETPUUECKUX ceMeicTBaX HeNMHEHHbIX (yHKINMI: ax +b
X

bx

1
y:a_+b y =
X

ax+b1y:axb,y:ae 1y:a]nx+b.

,

23. Cdopmynupyiite 3aauy 4YHUCICHHOTO HHTErpupoBaHus? UTo Takoe KBaapaTypHbIE
bopMmyibl?

24. Kak nonyuatotcst kBajaparypHsle ¢popmyisl HeroTona-Koreca?

25. Tlomyuure ¢opMynbl MNPSAMOYTOJbHUKOB, Tpameuuii, Cummncona (IpocTbie U
000011eHHBIe). KakoB MX reoMeTpuyecKuil CMbICH?

26. [losryunTe OLIEHKY MOTPEIIHOCTH (OPMYIIbI Tparnenuil (mpocToil 1 00001IeHHOMH).

27. 3anummTe OUEHKHM NOTPEeIIHOCTH U MOPSAAKH TOYHOCTH OOOOIIEHHBIX (opMyl
OpSAMOYTOJIbHUKOB, Tpanenuid u Cumncona. Kak wucnons3yercs 3Tta uHbopManus as
BBIUMCJIEHHS UHTErpaja ¢ 3aJaHHOM TOUHOCThIO?

Bonpocsl k 3k3ameny

1. AOcomioTHas ¥ OTHOCUTENbHAsl MOTPEIIHOCTH NpHOMMKEHHOro uuncia. [loHsTus
3Hayalei, BepHOM, COMHUTENbHOW IMppe B 3amucu nNpubmmwkEHHOro uucna IlpaBuna
OKPYTJIEHUS U MOTPEUTHOCTh OKPYTIICHHUS.

2. MeTopl OTAENEHNS KOPHEN HETMHENHBIX YPABHEHU.

. Meron 6ucekuuu.

. Meton utepanuu. Mnes merona, reoMeTpruueckasi WIUTFOCTPaLUs METO/A.

. Meton Herorona.

. KomOunupoBaHHbIil MeTOS.

. UTepaninoHHbIE METOIBI PELIEHUST CUCTEM JIMHENHBIX U HEIMHENHBIX YPABHEHU.
. IlocTpoenne nHTEPNONALMOHHOrO MHOrowieHa Jlarpanxa, HeroToHa

. MeTo HaMMEHBIINX KBaJApPaTOB.

10. AnmpokcuManus 31eMeHTAPHBIMH (D YHKIHSIMU.

11. Yucnennoe nuddepeHmpoBane GyHKITUN.

12. YucneHHoe UHTETpUpOBaHUE (DYHKIIHA.

O 0 O L AW



Ipuiio:xkenne 2. OueHoYHbIE CPEACTBA J1JIS IPOBeIeHHUs IPOMEKYTOYHOI aTTecTaAlNu

a) [lnanupyembie pe3yabTaThl 00y4eHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl POBeAeHHUSs
NMPOMEKYTOYHOM aTTeCcTallum:

Koa
WHAMKaTOpa

NHANKATOP AOCTUNKEHUA
KOoMnMeTeHuumn

OueHouHble cpeacTsa

OMNK-1: CnocobeH NMPUMEHATb eCTeCTBEHHOHAYy4YHble U 06|.I.I,EMH)KEHeprIe 3HaHUA, meToabl MaTemaTU4yecKoro
aHa/in3a u mogennposaHua, TeopeTUu4eCKoro n aKCNnepmmeHTasibHOro nccnegoBaHuA B npo¢eccuouaanoﬁ

AEeATE/NIbHOCTHU,

Pewaet
npodeccMoHanbHble
334a4M C NPUMEHEHMEM
eCcTeCTBEHHOHAYYHbIX U

OnkK-1.1: O6LLENHKEHEPHbIX
3HaHWI, MeTo0B
MaTemaTU4ecKoro
aHanusaun
MoeNMpoBaHnA

OnK-1.2

lepeyeHb meopemuy4ecKux 80rpocos

1.4Y7o Takoe abcontoTHaA NOrPELHOCTb NPUBANKEHHOTO 3HAYEHMA
BE/IMYMHbBI? YTO TaKoe OTHOCUTEIbHAA MOrPEeLHOCTb NPUBANKEHHOTO
3HAYEHMSA BEINYUHDBI?

2. Kakoe BanAHMeE Ha NOrpeLHoCTb apudmeTUYeckmx AencTBUin
OKa3blBalOT MNOrpeLHOCTU UCXOAHBIX AAaHHbIX?

3. B KaKOMl 3aBMCMMOCTN HaxoanTcA abCcoNtoTHAA NOrPeLIHOCTb
3HaYeHUA GYHKLMN OAHOWN NepemMeHHOM OT abCoNOTHOM NOTrPELHOCTH
3HAYEHUA aprymeHTa?

4. Y70 TaKoe rpaHuLLbl 3HAYEHM YNCIOBbIX BEIMYUH, TOYHbIE FPAHMULbI?
5. Yto TaKoe 3Havawwme unodpbl, BepHble undpbl. Kak cBsa3aHo
KO/MIMYECTBO BEPHbIX LbP ¢ abCONOTHOM M OTHOCUTENIbHOM
NorpeLHoCcTb? YTO TaKoe NOrpeLlHOCTb OKPYINIEHUA U OKPYFIEHHOTO
NpubanKeHHOro 3HauyeHnA? Kak oHu cBsAzaHbl? ChopmynmnpyiTe u
060CHYITE NepBoe NPaBUIO BEPHbIX 3HAKOB.

6. MpuBeauTe 3Tanbl peLeHna HeJIMHENHbIX YPAaBHEHWNA.

7. MoAcHWUTE aHAaNUTUYECKUI MeTOZ OnpeaeieHnA KOpHe
He/IMHEMHOro ypaBHEHUS.

8. Mepeuncante meToapl, UICNOIb3YEMbIE A5 PELIEHNA HEIMHENHbIX
YpPaBHEHUN.

9. Kakoe ycnosume nexxuT B OCHOBE MeToaa buceKkumi.

10. NoscHUTe, KaK BbIbUpaeTca HayanbHOe NpUbANKeHUe ann
YTOYHEHMUA KOPHA YpaBHEHMA MeTOA0M HbloTOHa.

11. NpuseguTe dopmyny Ana NOCTPOEHUA UTEPALMOHHOM
nocnenoBaTeNbHOCTU NPU peLleHnn YpaBHEHUA MeTog0oM HbOTOHa.
12. ChopmynmpyinTe yCNOBUA CXOAMMOCTU METOLA NPOCTbIX UTePaLUiA.
13. MoAcHUTe anropuTm peLleHnUa HENMHENHOTO YPaBHEHUA METOL0M
NPOCTbIX UTEPALLUNA.

14. MNoAacHUTe Nocneno0BaTeNbHOCTb HAXOXAEHUA KOPHA HEIMHEWHOTO
YPaBHEHMWA CpeaCcTBaMU 3/1eKTPOHHbIX Tabany, Microsoft Excel.

15. MoxeT i meToz NONOBUMHHOIO AeNeHnA AaTb TOYHOE 3HaveHune
KOpHA ypaBHeHnA?

16. Kak cTaBuTCA 3aga4a MHTepnoaaumm?

17. Nonyuute popmyny ANA BbIMUCNEHUA MHTEPNONALUOHHOTO
MHorouseHa B popme JlarpaH:xa.

18. [JoKa)X1Te Teopemy 0 NOrpeHoOCTM MHTEPNOAALMMK. 3anmwmnTe
OLLEHKY NOrPEeLIHOCTU UHTEPNONALMN.

19. NocTpoiTe MHTEPNONALMOHHBI MHOFOYNEH A1 NPOU3BO/IbHOM
dYHKUMK.

20. OnuwuTe obLLYO CXeMy MeToAa HaMMeEHbLUMX KBaApaToB.

21. Kak cTpoATcA NONMHOMMANbHAA U IMHEHAA annpoKCcMMaLLma no
MeToAy HaMMEHbLUWNX KBaapaTos?

22. Kak Npoun3BOAMTCA NMOUCK HAUAYULLIMX MPUBANMKEHUI NO MeToay
HaMMEHbLUMX KBaZPaTOB B HEKOTOPbIX ABYXMapaMeTPUYECKMX

1 1
y=—— y=a—+ b
cemeincTBax HeIMHENHbIX GYHKLMNA: ax+b , X ,




Pewaet
npodeccmoHanbHble
334,341 C NPUMEHeHneM
MeToz08B
TEOPEeTUYECKOro U
3KCMEePUMEHTAIbHOTO
uccnenoBaHus

X

ax+b vy =ax” y=ae™ y =alnx+b

,
23. ChopmynupyiiTe 3aaady YNCAEHHOTO MHTErPMPOBAHMA? YTO Takoe
KBagpaTypHblie popmynbl?

24. KaK nonyyatoTca KBagpaTypHble dopmynbl HotoToHa-KoTeca?

25. Nonyunte dopmMynbl NPAMOYTro/IbHUKOB, Tpaneunin, CumncoHa
(npocTbie M 0606LLeHHbIe). KaKOB UX reOMEeTPUYECKUIA CMbICN?

26. MonyymTe OLLEHKY NorpewHocTM Gopmyabl Tpanewumii (NpocToi 1
0606LEeHHOI).

27. 3anuwinTe OLEeHKU NOTPELIHOCTM M NOPALKM TOUHOCTU 0606LLEHHbIX
bopmyn npamoyronbHMKOB, Tpaneumin u CumncoHa. Kak ncnonbsyerca
aTa UHGOPMaLMA ANA BbIYUCIEHUA HTErpana € 3aJaHHON TOYHOCTbIO?
lMpakmuyveckue 300aHUA

JlabopatopHnas pabota Nel. Pacder norpemHocTeii BEIYACICHUI
JlabopaTopHras padoTta Ne2. UnceHHBIC METOIBI PEIICHHS HEIMHCHHBIX
YpaBHEHUU

JlabopaTopHras padboTta Ne3. UnceHHBIC METOIbI PEIICHHS CHCTEM
HEJIMHEWHBIX ypaBHEHUI

JlabopaTopHras paboTta Ned. UrcIeHHBIC METOIbI PEIICHHS CHCTEM
JIMHENHBIX YpaBHEHUI

JlabopaTopHas paboTa Ne5. AnmpokcuManus 3KCIepIMEHTaIBHON
3aBHCHUMOCTH

JlabopaTopHnas pabota Ne6. HTeprioNMpOoBaHue QYHKIHI
Jlabopatopnas padota Ne7. Uncnennoe auddepeHurpoBanme u
HHTETPUPOBAHHE

3a0aHusa Ha peweHue 3a0ay U3 nNpogeccuoHasnsHol obaacmu,
KOMIINeKCcHble 3a0aHUA

1.PyHKUMA 3agaHa Tabavuen cBomx 3HaYeHUI. MpumeHAa meToz,
HaMMeHbLLMX KBaApaToB, NpMbaM3UTb GYHKLMIO MHOTOUIEHaMK 1-0/ 1
2-o¥i cTeneHel. [Ina Kaxaoro npubavKeHUs onpeaennTb BENUUUHY
cpeAHeKBaAPaTUYHOMN NorpeLHoCcTU. NoCTPOUTb TOUEUHbI rpaduk
GYHKUMM U rPpadUKM MHOTOUYNEHOB.

X -1 -0,5 0 0,5 1

M 4 -3 0,2 -1 2

2.0na dyHKUMKM: y=x2*sin(x2). MOCTPOUTb UHTEPMONALNOHHDIN
MHorouneH JlarpaH:xa.

3.MocymnTaTtb NAOLWAAbL KPUBOAMHENHOW TpaneLmmn, orpaHMYeHHoM
nvHuaMmK: y= x2*ex , y=0, x=0,1, x=2




