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Conepxanue

HaunmMmenoBaHue pa3aenoB PII]I

CTp.

1.

HaumMmeHoOBaHUIe
OUCIHUIIIINHEBI

[lepeuyens
TJIaHUPYEMBIX
pe3yJIbTaTOB OCBOEHUS
oOpa3oBaTeIbHOM
IIPOrPaMMHI (IepeYeHb
KOMIIETEHILINM) C
yKa3aHUueM
WHOIWKATOPOB UX
OOCTUXKEHUS U
TJIaHUPYEMBIX
pe3yIbTaToB 00yUeHUs
110 OMCLUIIJINHE

MecTo OUCIUIIIINHEL B
CTPYKType
oOpa3oBaTeIbHOM
IPOrpaMMBbl

O6BpeM
OUCLIUITIJINHEI(MOAYJISA) B
3a4YeTHRIX eUHUIIax 1 B
aKaJeMH4eCKHX Jacax
C BEIZeJIeHueM o0beMa
ayOUTOPHOU (JIEKIUY,
CeMUuHAaphI) U
CaMOCTOSITeJILHOM
paboTH 00YYaAIOIIUXCST

CopepxkaHue
OUCHUIINHEI,
CTPYKTYPHUPOBAHHOE 110
TeMaM (pa3fesiaM)
OUCHHUIIINHEI C
yKalaHueM uxX 00beMOB
(B aKageMu4eCcKux
Yyacax) ¥ BUOOB
y4eOHBIX 3aHATUHN

5.1.

CopepxaHue
OV CLIUATIINHEI

5.2

YuebHO-TeMaTUUYECKUHU
jIag

10

5.3.

CopepxaHue
CEeMUHAapOB,
OpaKTUYEeCKUX 3aHATUU

11

[TepeueHs yuebHO-
MEeTOOUYECKOTr 0
obecredyeHus Ojis

14




CaMOCTOSITEJILHOU
paboTHl 00y4aIOIIUXCS
10 OUCLIUIINHE

6.1.

[IepeyeHs BOIIPOCOB,
OTBOOUMEIX Ha
CaMOCTOSATEJIbHOE
OCBOEHUE OUCIIUIIIINHEI,
(popMEI BHEAYOUTOPHOU
CaMOCTOSTEJIbHOU
paboTH

14

6.2.

ITepedyeHb BOIPOCOB,
3aJaHUuH, TeM OJIsI
IIOATOTOBKH K
TEKYIIeMY KOHTPOJIIO

15

QOoHI OIIeHOYHBIX
CPenCTB Oyis
IpoOBeAeHUsA
IIPOMEXKYTOYHOU
aTTecTaluu
00y4arouxcs 1o
OUCIIUILIINHE

17

[lepeyeHb OCHOBHOU U
IOIIOJIHUTEJILHOH
y4eOHOMU JINTEepaTypHI,
HeoOXOOUMOH OJIs
OCBOEHUS OUCITUIIIMHEI

22

[lepeyeHs pecypcosB
UHGOPMaILOHHO-
TeJIEKOMMYHUKAIIMOHH
ol ceTtu «MIHTEpHET»,
HEeOOXOOUMBIX IS
OCBOEHUS OUCIIUILIMHBI

22

10.

MeTomuyeckue
yKa3aHus OJid
00y4arouxcs 1o
OCBOEHMIO OHUCIUIIIINHEI

23

11.

[lepeuyens
MHGOPMALIMOHHBIX
TEeXHOJIOTHUH,
HCIIOJIb3yEeMBIX ITPU
OCYIIIeCTBJIEHUU
oOpa3oBaTeIbHOTO
Impoiiecca II0
OUCLIUIIIINHE, BKITI0Yast
rnepedyeHb
HeoOXOOUMOT 0
ITPOTPAaMMHOI'0
obecrieueHus u
HHOOPMAaLMOHHBIX

26




CIIPaBOYHEIX CUCTEM

12.

OnucanHue
MaTepHaJIbHO-
TeXHU4YeCKOH 0a3Hl,
HeoOXO0OuMOU OIS
OCYIIIEeCTBIJIEHUS
o0pa3oBaTeIbHOTO
IIpoIecca 1o
OUCIIMIIINHE

27




1. HamMeHOBaHHE JUCIHHUIUIUHBI

«OCHOBBI YHCJIEHHBIX METOOBY.

2. IlepedyeHb IJTAHUPYEMbIX Pe3y/ILbTAaTOB OCBOEHHUSI

o0pa30oBaTe/IbHOH IPOrpaMMBbI (llepedYeHb KOMIIETEHITHH) C
YKa3aHHEeM HHAMKATOPOB UX JOCTH2KEHHS U IVITAaHUPYEeMbIX
pe3y/JIbTaTOB 00y4Y€HHS 110 TUCIUILJIHHE

Kop HaunmenoBanue | UHOUKaTOp Pe3yiabTaThl
KOMIIeTeHITHH KOMIIeTeHITHH DOCTHKEHH ST o0y4YeHHUsI
KOMIIETeHITHH
OTIIK-7 CriocobeHn [ToruMaeTt 3HaTh:
ITPUMEHSTH B OCHOBHEIE [TpuMeHsIeT Ha
MTPaKTU4YeCKOM KOHIIETIITUH, ITPaKTUKe
OesiTeTbHOCTH ITPUHIIUIIH, OCHOBHBIE
OCHOBHEIE Teopuu U GaKTH, | KOHLEIIUH,
KOHIIETIIIHH, CBSI3aHHEIE C ITPUHITUITEL U
ITPUHIIUTIHL, UHOPMATHUKON, | TEOPUH,
Teopuu U pakTh, | 6a3aMu JaHHBIX, | CBSI3aHHBIE C
CBSI3aHHEIE C OIlePaAlMOHHBIMHU | MH(GOPMATHUKOH,
MHGOPMATHUKOU cuctTeMaMu U ITPU pPellleHun
KOMIIBIOTEPHBIMU | CTAaHOAPTHBIX
ceTsaMu 3amad, 6asaMu
OaHHBIX,
OoIlepalOHHBIMHU
cucteMaMu "
KOMIIbIOTEPHBIMHU
CeTsIMHu
YMmeTh:
IleMoHCTpUpPYET
HaBBIKU
peleHus 3agay
npodeccroHabH
O IesTeJIbHOCTH
o
KMCIIOJIb30BaHHUEM
OCHOB
UHPOPMATHUKH,
0a3aMu JaHHBIX,
OIepalOHHBIMHU
cuctTeMaMu U
KOMIIbIOTEPHBIMHU
CEeTSIMU
[TKII-5 CrtocoOGHOCTD Cobupaer, 3HaTh:
ITPOEKTUPOBATh U | popMynupyer, IleMOHCTPUPYET
peanu30BHIBATH cucTeMaTHu3upye | 3HaHUE




WHTEJJIEKTYalbH | T U aHaJIU3UPyeT | OCHOBHBIX

ble (yHKIIMOHANIbHEI | aJITOPUTMOB U
HGOPMaLIMOHHEI | € TPeOOBaHUS U CTPYKTYP

€ CUCTEMBI WHTENIEKTYalbH | HaHHBIX,

ou HUCIIOJIL3YET Ha
UHPOPMAIIMOHHO | ITPaKTUKE

¥ CUCTEME, ITPOCTHIE
BHIOMpPaeT CTPYKTYPHI
apXUTEKTYpPHbIE | JaHHBIX,
pellieHus Ha UX OlLleHHBaeT
OCHOBE. CIIOKHOCTbD
aJITOPUTMOB.
VYmMmerts: Co3pgaet
00BEKTHO-
OPHUEHTUPOBAHH
BIV KOT,
WHKAICYJIUPYIOII]
WU YCJIOBUS
3agayy,
ITPOU3BOIUT
OEeKOMIIO3UIINIO
3ajayu u
IIPOEKTUPYET
UHTENIEKTyalbH
VIO
HHPOPMaLMOHHY
10 CUCTEMY B
npenenax OgHOU
1aTHOPMBI UJIN
TEXHOJIOTHUH.

3. MeCTO IUCIHIIIHHBI B CTPYKType 00pa3oBaTe/ILHOH
IIPOTrPaMMbI

HucounnrHa «OCHOBBI YMCIEHHBIX METOA0B» OTHOCUTCA K «Mopayni "AHanu3
OaHHBIX"»

4. 00 beM TUCIHUIIIMHBI(MOIYJIsI) B 3a4Y€THLIX €TUHHUIIAX M B
aKaJeMHYeCKHX YacaX C BbIIe/IeHHeM 00beMa ayTHTOPHOH
(JIeKIIHH, CEMHHAPHI) H CAMOCTOSTEILHOH PAa0OTHI 00yYaIOIIUXCSI

04YHO-3a04Has popma oOydeHUus

Bup yueOHol padoTsl | Becero (B 3/e M yacax) CemecTp 8 (B 9acax)
IO JUCIHIIHHE

OoOmasn 3/108 108




TPYAOEMKOCTh
TUCITUILIMHBI

KonmakmHas
paéoma -
AyO0umopHble
3aHamus

26 26

Jlexuuu 8 8

CeMuHapwl,
npakmuveckue 18 18
3aHAMuUA

CamocmosimesibHas

paéoma 82 82

Bup Tekyuiero

KonTtpomnbHas paboTa; KontposnsHas pabota
KOHTPOJIS

Bupg npomMexXyTo4yHOU

3auerT; 3auerT
aTTecTalluu

5. ComepkaHue TUCIUMIIIMHBI, CTPYKTYPHPOBaHHOE 10 TeMaM
(pa3agesiaM) TMCHHUIUIMHBI C yKa3aHHEM UX 00beMOB (B
aKaJeMHYeCKHX YacaX) H BHIOB YU€OHbIX 3aHIATHH

5.1. CogepXaHue TUCIUILINHBI
Tema 1. j1eMeHTapHasI TEOPHSI MOrPEIIHOCTEeH

OCHOBHBIE TIOHATHUS  TEeOpUM  HOOrpelrHocTer. WCTOYHUKH U
KjaccuduKalus NorpemntHoctei. [lecsiTUYHas 3alUCh MIPUOITUKEHHOTO
4yucjla U [OpaBujia OKpyrieHus. I[loHATHMe 3Hadamen Iudps
npubnukKeHHoTro uYwucia. CBsI3b MeXOy KOJMYEeCTBOM 3HAKOB U
IMOTPENTHOCThIO IIPUOIMKEHHOT0 YHCjla. [IOTPeInrHocTd CYMMBI U
pa3HocTu. [IorpenrHoCTy IIPOU3BEOEHUS M YHCIO BEPHBIX 3HAKOB €ro.
[TorpemHOCTE  4YacTHOTrO. YWCIO BEpPHBIX 3HAKOB  YaCTHOTO.
OTHOCUTEeNbHBIE TTOTPEITHOCTU CTeIlleHU U KOpHs. O01mias ¢opmyia Os
MMOTPEIHOCTH BhIUMCIeHu. OOpaTHAas 3agada TEOPUM IIOTPEIIHOCTEN.
IIpencraBnenue uwncen B IBM. MaHTHCCa, MOPSAOOK, 4YHCIa C
IJlaBapLIen 3anaTou. MalmmvHHEIA HOJIb. [[oOHATYE ajiropuTMa.

Tema 2. MeToabl pellIeHHusi CHCTEM IMHEeHHbIX YPaBHEHHH

OOmrasi xapaKTepUCTUKA METOIOOB PEeIleHUusT CUCTEM JIUHEeWHBIX
anrebpanyvyecKux ypaBHEHUHM. COBMECTHbLIE U HECOBMECTHBIE CHUCTEMHI.
Teopema KpoHekepa - Kamemnnu. PellleHne CHUCTEM JIUHEWHBIX
ypaBHeHUu# mo ¢popmynam Kpamepa u ¢ moOMOIIIbI0 00paTHOM MaTpPUIIHL.
MeTop nocinenoBaTeIbHOTO UCKITIOYEHU ST HEU3BECTHRIX (MeTop ['aycca).



BrluucneHue onpenenuTesnel u obpalieHue MaTpuIsl MeTogoM ['aycca.
BriuucnutenrHasas cxema 2KoppmaHa - [T'aycca. Pelnenue cucrteMm
JIMHEUHEIX ypaBHEHUU MeTONOM KBaOpaTHBIX KOPHEU U II0 CXeMe
Xomnenkoro. MeTom HOPOCTOM UTepanuu. YCJIOBUSA CXOOUMOCTH
WTepalMoOHHOro npouecca. IIpuBemeHMe  CUCTEMEBEL  JIMHEUHBIX
ypaBHEHUM K wuTepanuoHHOMy Bupay. OlleHKa [OOTPEeLIHOCTHU
NpubIMKEeHUN M0 METONYy IIPOCTOM wuTepanuu. Metopn 3eupens u
YCJIOBUSA €r0 cxo0guMocTU. OLleHKa IIOTPEeIIHOCTU MeTona 3eUaens.

Tema 3. MeToabl pelieHusI HeJTHHEHHBIX yPaBHEHHUH

OO1iass XapakKTepUCTHKa METOJOB peIlleHuss anredpandyeckKux U
TPAHCLEHOEHTHBIX ypaBHeHUHN. [padpudeckuili U aHaAIUTHYECKUU
CIocoOBl OTHAEeJIEHUsT KOpHeM HeJIWHEeWHOTOo YypaBHEeHus. MeToq
IIOJIOBUHHOTO [eleHusi. MeTon XOpHa ¥ OIleHKa ero abOCOJIoTHOM
norpeumHocTu. MeTton KacaTtenbHBIX (MeTtopn HeroTtoHa). OljeHKa
abCOIOTHOM TOTPEIIHOCTHM MeToAa KacaTeJbHBIX. MeToH CeKYIIUX.
KomOuHMpPOBaHHBIN MeTO  Xopo H KacaTeJIbHBIX. MeTon
nmapaboIMYecKor anmpoKCUMaluu. MeTon IpPOCTOM UTepaluu. Y CJIOBUSA
CXOOUMOCTH UTEParuoOHHOTO Impoiiecca. l'eomeTpuueckas
WHTEepHOpeTannus MeToga WHuTepaluii W OIeHKa €ero MOTPEeIIHOCTH.
[Ipeobpa3oBaHre HEJIMHEWHOTO ypaBHEHUS K HTEPaAllMOHHOMY BUIY.
Hcnonb3oBaHKWe MeTOAa UTepalui Ojid PelIeHus CUCTeM HEeJTHMHEUHBIX
ypPaBHEHUHN U YyCJIOBUS e€ro cxogumocTu. Meton HrioTtoHa - Padcona.
O6mue cBoricTBa anrebpanydeckux ypaBHeHui. OCHOBHasi TeopeMa
anreOphl. Omnpepnernenue 4ucia OEeNCTBUTEIIbHBIX KOpHEeU
anrebpanyveckoro ypaBHeHus (teopeMma [ekapra). Cucrema Illtypma.
HaxoxpmeHue TpaHUI MOEHUCTBUTENBHBIX KOpPHEM anredbpandyecKux
ypaBHeHUM (MeTOoObl KoJiblla, Jlarpanxka u HeoToHa). MeTton I'opHepa
YTOYHEHUS NeMCTBUTEJIbHBIX KOPHEeH anredbpaniyecKoro ypaBHEHUSI.

TeMa 4. MeTOaAbI HHTEPIOJITHPOBAHUSA U SKCTPANOIAIUHA
byHKIHH

OCHOBHBIE TOHSITHUS TEOPUU NpPUONUXKeHUs (QyHKiui. OOIINN MeToq
WHTEPIIOJINPOBaHUS IIPU MOMOIIYW MHOTro4jieHOB. CyIlleCTBOBaHUE U
€OUHCTBEHHOCTb HWHTEPHONMAIMUOHHOTO MHOro4iaeHa. JIuHelHas "
KBaJpaTU4YHasi MHTePIosaius. KoHeuyHble Pa3HOCTHM M WX CBOMCTBA.
Tabnuilbl KOHEYHBIX pa3HoCTel. [TepBasi ¥ BTopast UHTEPIOISIIMOHHHEIE
dopmyner T'aycca, CtupnuHra u bBeccens. OneHKa TOTPEIIHOCTH
UHTEPHOJISIIMOHHBIX dopmyn ISt PaBHOOTCTOSIINX y3J10B.



WHTepnonaquoOHHBIM MHOTO4YIeH JlarpaHxkKa. OIlleHKa IIOTPEIIHOCTHA
UHTEPIONAUOHHOM  (opmynel  Jlarpanxka. HWHTepnonsimoHHas
¢dopmyna JlarpaHzKa Oas PaBHOOTCTOSAIIWX Y3J10B. Pa3peneHHBIE
Pa3HOCTH U UX CBOMCTBa. Tabnuila pas3desieHHBIX pPa3HOCTEl.
HNHTeprnionanuoHHas (gopmyna HpOTOHa AJisT PaBHOOTCTOSILIUX Y3JIOB.
HHTeprionauusa KyOU4eCKUMHU CILJIaHaMU. O6paTHOE
WHTepnonupoBaHme. HaxoXpeHWe KOpHEW ypaBHEHUS METOOOM
00paTHOT O UHTEPIIOJIMPOBAHUS.

Tema 5. OnpeneneHHe COOCTBEHHBIX YHCEJI H COOCTBEHHBIX
BEKTOPOB MaTpPHIIbI

XapaKTepuCTUYECKUM MHOTOYJIEH ¥ MEeTOObl OIpefesyieHHus €ro
K03 puneHTOB. MeTon HEMOCTPEOCTBEHHOT O pa3BepThIBaHUs. MeTof
KpeinoBa. Metop [laHUIEBCKOT0. MeTOI UHTEPIIOJIALINH.

Tema 6. YucinenHoe gtuddepeHIHpPOBaHHEe H HHTErPHPOBaHHUEe
byHKIHH

OOmrasi xapaKTepUCTUKAa METOIOOB YHCJIeHHOro nuddepeHIIupPOoBaHUA
dynkmun. IIpubnuxkenHoe  nuddepeHIIUpOBaHNE Ha  OCHOBE
UHTEPIIONAIUOHHBIX  ¢opMmys. OlleHKa TMOTPENIHOCTHA  METOHOOB
yrcineHHoro guddepennmpoBanus. OOllasgs xapaKTepPHUCTUKa METOOOB
YHUCJIEHHOTO WHTErpupoBaHUus GyHKOUU. I[loHSATHMEe KBagpaTypHOU
dopmynel. KBagpatypHble ¢opmynsl HbioToHa - KoTteca. ®opmyna
Tpalenuuyd U ee ocTaTO4YHBIM 4jieH. Popmyna CHUMIICOHA U OlleHKa ee
norpemHocTu. ®opmynsl HeioToHa - KoTeca Bricuiux nmopsagkoB. O01ias
dopmyna Tpamnemnuit u ee reomeTpudeckum cmbicia. OOiiast popmyna
CumMiicoHa, e€ee TreoMeTpuuyecKass MHTepOpeTanusi U  OlleHKa
norpemHocTu. KBagpartypHble ¢opmynel  YeOwiiieBa u Iaycca.
OcrtaTounbll 4ieH popMyisl ['aycca.

Tema 7. Psapnl @ypbe

HHTerpupoBanue u guddepeHumpoBanue psagoB Oypwe. YnucieHHBIN
rapMOHUYECKUN aHaau3. TPUrOHOMETPUYECKOEe UHTEPIIOIUPOBaHHUE.
YucneHHBIe METOMOEI OnpeneneHusa Ko3hduiirieHToB Oyphe.

TeMma 8. [Ipu0IHKEeHHOE pellieHHe 00BIKHOBEHHBIX
nudPepeHnHATBHBIX YyPaBHEHUH

OO1iass XapaKTepUCTHKAa METOMNOB penieHus 3amauu Komm  [Oys
OOBIKHOBEHHBIX nOuddepeHIInanbHbIX ypaBHeHUN. HHTerpupoBaHUe



nuddeperHnaIbHEIX YPaBHEHUU C IIOMOIIBIO0 CTEIIEHHBIX PSAA0B. MeTon
Ounepa U ero reoMeTpUYeCKuil CMBICII. Moam(pUIIMPOBAaHHBIA METO[,
Ounepa. Metopn Ouepa - Ko u ero reomeTpudeckasi UHTepIpeTalus.
Metomget PyHre - Kytra. Pemenue cucrem puddepeHmaibHbIX
ypaBHeHu MeTogoM PyHre - KyTTa 4eTBepTOro Iopsgka
OKCTpanoaaluoOHHEIU MeTon ApgaMca. Mcnonb3oBaHue MeTona AzmamMmca
OJIS pelleHus cucteM guddepeHInanbHbIX YypaBHeHUU. MeTon MumnHa.
OumeHKka  [OOTPELIHOCTH METOI 0B pUOINKEHHOTO pelleHus
0OBIKHOBEHHBIX fUddepeHInanbHBIX YPaBHEHUN.

5.2. VyeOHO-TEeMaTHYECKHH IIJIaH

OYHO-3a04Has popma oOydeHUus

TpPymoeMKOCTh B 4acax
KouTakTHas pabdoTa -
AymutopHasi paboTa

Haumen
OBaHUue

Nerm/mn

TeM(pa3
OEeJioB)
OUCILIUILII
WHEI

Bcero

Oo011ad, B
T.4.:

Jleknuu

CeMuHa
PHI,
OIpakKTUy4
ecKue

CamocTto
ATeJIbHa
s paboTa

3aHATUA

DIeMeHT
apHas
1 Teopus 12 3 1 2 9
IOTPEIH
ocTen

MeTonnl
pelieHu
S CHCTEM
2 JINHEeNH 13 3 1 2 10
BIX

YpaBHEH
un

MeTonnl
pelieHu
s

3 HeJlnHeu 12 3 1 2 9
HBIX
ypaBHEH
numn

4 MeTonnl 13 3 1 2 10
UHTEPIIO
JIITAPOBa
HUS U

10



9KCTpamn
OJISAIINU

byHKIM
)51

Omnpepen
eHue
cobcTBe
HHBIX
Yyucen u
5 cobcTBe
HHEBEIX
BEKTOPO
B
MaTPHII
bI

13 3 1

YucneHH
oe
nuddep
E€HIIPOB
6 aHve u
UHTErpu
poBaHUe
dysKIIN
u

13 3 1

Panrl
dypbe

15 3 1

[Tpubnmu
JKeHHOoe
pelieHu
e
OOBIKHOB
8 €HHBIX
rupdep
eHIInaJb
HBIX
ypaBHEH
umn

17 ) 1

HUTtoro

108 26 8

18 82

5.3. ComepXaHHe CEMHUHAPOB, IPAKTHYECKHUX 3aHIATHH

HanMeHOBaHHE TEM

IlepeyeHns BOIIpocoB

®opMBbI NIPOBEIEHUST

(pa3ae1oB) IJIsI OOCY2KIeHHUsI Ha 3aHATHH
OUCIUILTAHbI ceMHHapax,

NMPaKTHYECKHUX

3aHATHAX
JneMeHTapHada Teopusa | OnpeneneHue PaGoTa c TEKCTOM

MMOTPEITHOCTEN

a0COJIIOTHOH U

JIeKInH, pa3bop

11




OTHOCHUTEJIbHOH
norpemHocTu. OlleHKa
MIOTPELIHOCTEN CyMMHI,
MIPOU3BEOEHUS,
YaCTHOTI'O, CTEIIEHU U
KopH4. [IpaBumna
nmoxpcyeTa 1udp.

BOIIPOCOB I10 TEME
3aHATHUA.

HN3yueHnue
PEKOMEHOOBaHHBIX K
3aHATHIO
JINTEepPaTypPHBIX
HNCTOYHUKOB.
ITooroToBKa K
CEeMUHapPCKUM U
OpakKTU4YeCKUM
3aHSTHUSIM.
BrimonHeHue
OOMAIITHUX 3aJaHnH

MeTonb! pelieHu s
CUCTEM JINHEHNHBIX
ypaBHEHUU

Mertog 'aycca.
Monudukalms cxeMbl
eIUHCTBEHHOI' 0
meneHusa. Metoq,
IPOTOHKHU.
HtepanuoHHbIE
MeToOel. MeTon
3enpens. O1ieHKa
HOTPEIITHOCTH METOIOB.

Pab6oTa c TekcTOoM
JeKIuu, pa3dbop
BOIIPOCOB I10 TEME
3aHSITHS.
HU3yueHue
PEKOMEHOOBaHHBIX K
3aHSITHIO
JINTEepPaTypPHBIX
HCTOYHUKOB.
ITogroTroBka K
CEeMHUHapPCKUM U
IpaKTU4YeCKUM
3AQHSATUSIM.
BrinmonHeHUe
OOMAIITHUX 3aJaHu.

MeToasl penmieHunuda

I'padpuyeckuit meTox

Pabora c TekcTOM

HEJIMHENHBIX pelleHusi ypaBHEHUN U | JIEKLIUH, pa3bop
ypPaBHEHUU CUCTEM. YTOUHEHUE BOIIPOCOB 110 TEME
KOpHe#. MeTopn npo0. 3aHATHUS.
MerTtog xopa. Metogn H3yuyeHue
HrioToHa. PEKOMEHOOBaHHBIX K
KoMOuHUPOBaHHBIHN 3aHSTHIO
MmeToqn. MeTtoq IUTEePaTyPHBIX
UTepanuu. NCTOYHUKOB.
ITooroToBKa K
CeMHUHapCKUM U
NpaKTUYeCKUM
3aHATHUSIM.
Brimmonuenue
IOOMAUTHUX 3aJdaHuM.
MeTonnl NHTeprnonsuyuoHHbI I PaboTa c TekcTOM
WHTEPIIOJITUPOBAHUS U | MHOTOYJIeH JIarpaHxKa. | JIeKIuH, pa3bop
9KCTPAHOISIIINN KoHeuHbIe PA3HOCTH. BOIIPOCOB II0 TEME
byHKIIMIL [lepBas u BTOpPAs 3aHSTHUS.

WHTEPIIONSIIUOHHAS
¢popmyna HeroToHa O
PaBHOOTCTOSIIIINX V3/I0B

HN3yueHnue
PEKOMEHOOBaHHBIX K
3aHATUIO
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HWHTEePIIOJIAIINN.

JINTEepPaTypPHBIX
MCTOYHHUKOB.
ITogroToBKa K
CEMUHapPCKUM U
OpakKTUYEeCKUM
3aHATHUSIM.
BrinmonnHeHUe
OOMANTHUX 3aJaHNH.

Omnpepenenue
COOCTBEHHBIX YUCEIT U
CcOOCTBEHHBIX BEKTOPOB
MaTPHUIIBI

Omnpepenenue
COOCTBEHHBIX 3HAUYEHUN
1 COOCTBEHHBIX
BEKTOPOB MaTpPUIL.
MeTop
HEemoCPeaCTBEHHOTO
pa3BepThLIBAHUS.
Brrancnenue
COOCTBEHHEBIX BEKTOPOB
o Mmetony Kpeisosa.
MeToqn [laHUIEBCKOTO.

PaboTa c TekcTOM
JIeKIuHu, pa3dbop
BOITPOCOB I10 TEME
3aHATHUS.
HUzyueHue
PEKOMEHOOBaHHBIX K
3aHATHUIO
JTUTEPATYPHBIX
HUCTOYHUKOB.
ITogoroToBKka K
CEMUHAPCKUM U
MMPAaKTUYECKUM
3AHSITUSIM.
BrimonHeHue
OOMAUIHUX 3aJdaHnH.

YucnerHoe [TpocTenmine PaboTa c TekcTOM
ouddepeHIUPOBaHNE U | KBapaTypPHEIE JIeKLUH, pa3dop
WHTETPUPOBaHUE dopmynmL BOITPOCOB I10 TEME
bysKIIMIL KsagpaTtypHas 3aHSITHUS.
dopmyna HeObriieBa, HN3yueHue
laycc. PEKOMEHOOBaHHBIX K
3aHSATHUIO
JIUTEePaTyPHBIX
UCTOYHUKOB.
ITogroroBka K
CEMHUHapPCKUM U
IPaKTU4YeCKUM
3aHSITUSM.
BrinmonueHue
OOMAITHUX 3aOaHUN.
Paper Oypre YucieHHbIHN PabGora c TekcToM
rapMOHUYECKUN JIeKIIuHu, pa3dbop

aHanu3. Cxema PyHre.

BOIIPOCOB 110 TEME
3aHSITHUS.

HU3yuyeHue
PEKOMEHOOBaAHHBIX K
3aHSATHIO
JIUTEPATYPHBIX
MCTOYHUKOB.
ITogroToBKa K
CeMHUHapCKUM U
IPaKTUYEeCKUM
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3aHSATUSIM.
BrinmonHeHUe
OOMAUIHUX 3aJdaHnH.

[TpubnuxkeHHOE
pelieHue
OOBIKHOBEHHBIX
ouddepeHTUaTbHBIX
ypaBHEHUU

MeTono KOHEeUYHBIX
pPa3HOCTEN.
AnmmporcuManusa u
YCTOUYUBOCTb.
ITopsapok MmeToxa.
MeTtopn PyHre onieHKa
HOTPEITHOCTH. MeTOoabl
MUHUMU3AIUN HEBSI3KU.
MeToOb! KOJIJIOKAlIUH,
HaUMEeHbIIIUX
KBaapaToB.

PaboTa c TekcTOM
JIeKLINH, pa3bop
BOIIPOCOB I10 TEME
3QHATHUA.

HU3yuyeHue
PEKOMEHOOBAaHHBIX K
3AaHSTHIO
JINTEPaTYPHBIX
HCTOYHUKOB.
IToogroroBka K
CEeMHHApPCKUM U
MMPAaKTUYECKUM
3QHATUSIM.
BrimonHeHue
OOMAUIHUX 3aJaHuN.

6.IlepedyeHb Y4€OHO-METOTUYECKOTr 0 00ecrnedYeHHus1 IJis1
CaMOCTOSITE/ILHOH PAa0OTHI 00yYaIOIIIHUXCSI II0 TUCITUIITHHE

6.1. IlepeyeHb BOIIPOCOB, OTBOTHMbIX HA CAMOCTOSITE/ILHOE
OCBOEHHE TUCIHHIUIHHLI, (DOPMBI BHEAyTUTOPHOM
CaMOCTOSATEILHOH Pa0OTHI

HauMmeHoOBaHuEe TeM I[lepeyeHsr BOHOpoOCOB, | POpMBI BHEAYOAUTOPHOU
(pa3merios) OTBOOMMBIX Ha | CAaMOCTOSTEJILHOHT
OUCILUIIINHBI CaMOCTOSTEJIbHOE paboTH

OCBO€EHUe
JdneMeHTapHasa Teopus | IIpoiiecc OKpyrieHUs Pabora ¢ TekcToM
IMOTPEITHOCTEeH YHCeJL. I[Tpo6eMa | MEeKITUH, pas3bop
CXOOUMOCTH. Yucmno | BOIPOCOB IO  TeMe
BEPHBIX 3HAKOB U | 3aHATUA. HN3yuyeHue
[IOTPELIHOCTb. PEKOMEHOOBaHHBIX K
3aHATHUIO
JIUTEePaTyPHBIX
WCTOYHUKOB.

Metopsl  pelreHusa CpaBHeHUue Pabora c TekcTOM
CUCTEM JIMHENHBIX | UTePalMOHHBIX JIEeKIIUH, paz3bop
ypPaBHEHUU METOIOB. BOIIPOCOB 1O  TeMe

OOyCJIOBIIEHHOCTD 3aHSATUS. HN3yuenue
3agay4 JIMHEUHOM | peKOMEHOOBaHHBIX K
anreOpHL. 3aHSATHIO

JINTEPaTYPHBIX
MCTOYHHUKOB.
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MeTogbl  pelleHus | Momudukamuud MeTomda Pabora ¢ TeKkcToOM
HeJIMHENHBIX HrioToHa. JIEKIUH, pa3bop
ypPaBHEHUU HTepanoHHBIE METOOBI | BOIPOCOB  II0  TeMe

OIS pelleHus CHCTeM | 3aHATUA. HN3yuyeHue

HEJIMHEUHBIX PEKOMEHOOBaHHBIX K

YPaBHEHUM. 3aHSATHUIO
JIUTEePaTyPHBIX
WCTOYHUKOB.

MeTonbl To4yHOCTH Pabora ¢ TekcToM
WHTEPIOJITUPOBAHUS U | HHTEPIOJISIIUH. JIEeKIUH, pazbop
9KCTPaNOIALUU Kycounas BOIPOCOB IO  TeMe
byHKIIMMI UHTEPIIOISALNS. 3aHSATHUS. HN3yuyeHnue

PEKOMEHOOBaHHBIX K
3aHATHUIO
JIUTEePaTyPHBIX
WCTOYHUKOB.
Onpepenenue | MeTop BpallleHUU OIS Pabora ¢ TekcToM

COOCTBEHHEIX 4YWCeJI Y | HaXOXIOEeHUS JIeKIIUY, pa3bop

COOCTBEHHBIX BEKTOPOB | COOCTBEHHBIX BOIIPOCOB IO  TeEMe

MaTpPUIbI 3HAYEeHUM. 3aHSATHUS. HN3yuenue

PEKOMEeHOOBaHHBIX K
3aHSATHUIO
JTUTEePaTyPHBIX
WCTOYHUKOB.
YucnenHoe Tunet u Pabora ¢ TekcToM
ouddepeHIUPOBaHNEe U | KlacCUPUKAIIUU JIEKLIWH, pa3bop

HHTETpUpPOBaHUE OIInO0OK YHCJIEHHOTO | BOIPOCOB 10O  TeMe

byHKIMN UHTETPUPOBaHUS. 3aHSATHUS. HUsyuyeHnue
HesiBHBIE METOObl | PEKOMEHOOBaHHBIX K
UHTETrpUpPOBaHUS 3aHATUIO
nuddepeHITnanbHBIX JIUTEePaTyPHBIX
YpaBHEHUMU. WCTOYHUKOB.

Paper Oypre Pa3noxeHue 4eTHBIX U Pabora ¢ TekcToM
HEUYEeTHBHIX (YHKLUUM B | JIEKIUH, pa3bop
psan dypre. | BOOPOCOB IO  TeMe
PaznoxxeHue B  pdnO | 3aHATHUS. HUsyyeHue
Oypre byHKIIMI C | pEKOMEeHOOBaHHBIX K
IIPOU3BOJIBHBIM 3aHATHUIO
IIEPUOAOM. JTATEPaTyPHBIX

WCTOYHUKOB.
[TpubnuxkeHHoe | MeToObl OIITUMU3AIUU Pabora ¢ TekcToM
pelieHue dyHKIIMM  OOHOUW U | JIEKIUH, pa3bop

OOBIKHOBEHHBIX HECKOJIBKHUX BOIIPOCOB 1O  TeMe

ouddepeHTUaTbHBIX IIepeMeHHBIX. MeTonnl | 3aHATHUS. HUsyueHnue

ypaBHEHUU MMOMCKa YCIIOBHOTO | pEeKOMEHOOBaHHBIX K
9KCTpeMyMa. 3aHATUIO

JINTEPaTYPHBIX
HCTOYHUKOB.
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6.2. IlepeyeHsb BOIIPOCOB, 3aJJaHUH, TEM [IJIsi MOArOTOBKH K
TeKylnieMy KOHTPOJIIO

l. IMocrpouts uHTEpnoasunoHHbiil MHorowiex Jlarpanka s GyHkumMM, 3a1aHHOIH

TabIMYHO:
X -2 -1 2 3
y -12 -8 3 5

2
2. OtaenuTh KOPHH ypaBHEHHS x° + 4x” - 6 = 0 AHATHTHYECKHM METO/IOM.

3. Meroaom nocneaoBatesibHbIX NPUOIHAKEHHIT PELINTL CHCTEMY:
By +x2+x3;=26
X +5Xy =x3=17
Xy =Xy +5x3=17

4. Onpeaenuts k0dhPuuHeHTs Dyphe HCMOABLIYH YHCIEHHBIE METO/bI
-

S(xX)=9nx

1 npur<x<nm.

npul<x <,

5. Meroaom 3eiinens pewuTs cHCTEMY:

7.6x; +05x; +24x; =19
22x +9,1x; +44x; =97
=1,3x; +02x, +58x; =-14

6. dynkums y = f(x) 3aaana TabAH4HO!
X 1,522 1,523 1,524
y 20,477 20,906 21,354

Onpegennts €€ 3Ha4eHHE B TOYKE x = 1,5228 ¢ NOMOLUBIO NEPBOH HHTEPHOIALHOHHOI

thopmynsl Helotona.
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o - dx
H. ]l{‘} tIIlI{)M}"JIC 'I'pa[lculll[ BLIYHCJ/IHTh j’ﬁ NnNOJIAras I‘I:'-S‘.
x+4
0

|

C - _ dx
3. Ilo dopmyne CHMnCOHA BBIMHCIHTD Jl' -
X" +9

0-

nonaras 2n=10.

I
10. Berascnuts uuTErpan j :
].'l' .

nosas3ysce hopmynoii 'aycca npu n=5

(-x1=x5=0,906180; -x>=x4=0,538470; x3=0; ¢,=¢5=0,236927; ¢c,=c4=0,478629;
¢3=0,568889).

|

"lr"'l a 4
I 1.. Beraucnurs uuTerpan j‘—r noib3yick popmynoit HeOwluesa npu n=6

X+
|

(-x1=x6=0,866247; -x>=x5=0,422519; -x3=x4=0,266635).

7. POH OII€HOYHBIX CpeacTB IJIsI IIPOBEICHHUSA HpOMe}KYTOqHOﬁ
aTTeCTalliu oﬁyqamm;nxcsl IIO THCOHIIVTUHEe

[TepeueHb KOMIIETEHITNH C YKa3aHUEM UHINKATOPOB UX TOCTUKEHUS B
IIpoIlecce OCBOeHUsT 00pa30oBaTeIbHOM IPOTPAaMMbI COOEPKUTCS B pa3merse 2.
ITepe4eHb naaHupyembix pe3y1bmamos 0c8oeHus1 06pa3zosamenvHol
npozpammul (nepeueHsb KomnemeHuyull) ¢ yKkazaHuem uHOUKamopos ux
docmuodiceHu sl U NAaHUpPyeMblX pe3y/1bmamoe obyueHus no OucyuniuHe.

TUIIOBBIE KOHTPOJ/IbHbIE 3aJaHUsI UM MHBIEe MaTepPHaJIbl, HEOOXOTHMbIe
[JIsI OIIEHKH HHIUKATOPOB MOCTHKEHHsI KOMIIeTeHIIHH, YMEeHHH U
3HAHUU

OIIK-7 Cnoco6eH NpUMeHSITh B PAKTHYECKOMH /IesITe/IbHOCTH OCHOBHBIE
KOHIIeNMH, IPUHIUNbI, TEOPUH U (PaKThl, CBA3aHHbIe C HH()POPMATHKOH

1) ITouuMaeT 0CHOBHbIe KOHILIeNIMHU, IPUHLUIbI, TEOPUH U ()aKThI, CBA3aHHbIE C
uHopMaTuKoii, 6a3aMu JaHHBIX, ONEPAIHOHHBIMH CUCTeMaMH ¥ KOMIIbIOTEPHBIMH
ceTsiMU

Pe3ynbTaThl 00yueHus (yMeHUsI U 3HAHUA), COOTHECEeHHbIe C HHANKATOpPaM#
AOCTVDKEeHHS KOMIIeTeHLIUH
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3uaTh: [IpruMeHseT Ha MPAKTUKE OCHOBHBIE KOHIIETIIINY, IPUHITUIIBEI U TEOPUH,
CBsI3aHHBIE C *HOOPMATHUKOM, TP PELIeHUuN CTaHOAaPTHRIX 3aay, 0a3aMu
OAaHHBIX, OIEPAMOHHLIMUA CUCTEMAaMHU ¥ KOMIIbIOTEPHEIMU CETSIMU

YMmerb: [leMOHCTPUPYET HaBHIKY PEIlIeHUS 3a7iad NPpo¢heCCUOHaIbHOM
OesiTeTbHOCTH C UCIIOJThb30BaHUEM OCHOB HH(MOPMATUKHU, 0a3aMu JaHHHIX,
OIlepallMOHHBIMY CUCTEMaMM U KOMIIbIOTEPHBIMU CETSIMU

Tunosblie KOHTPOJ/IBHbIE 3d{dHUA

1. Bropas unTepnosnsanronHas Gopmyiia HeloToOHa U ee UCIIOTb30BaHUE
IJISI BRIYMCIIEHUS MTPUOIUXKEHHBIX 3HaYeHUN QYHKIINN.

2. BeIUnCIUTh ONpenesieHHBIM HHTEerpasl MOIb3ysCch (POPMYJION JIEBBIX
NPSIMOYTOJIbHUKOB IIPU n=6.

f; ve42dx

3. laro muddepeHIManbHOEe YpPaBHEHUU y'=y-x C HadaJIbHLEIM YCJIOBHE
y(0)=1,5. BBIYUCIIUTE C TOYHOCTHIO OO 0,01 pelleHUEe 3TOTr0 YpaBHEHUA
npu x=0,5. BeruucieHusa mpoBecTu o Metony PyHre-Kyrta Cc gBymsa
3allaCHBIMY 3HAKaMU.

IIKII-5 Crioco0HOCTh MPOEKTHPOBATh M PeaIM30BbIBAaTh HHTE/VIEKTYa/IbHbIE
HH(OpPMaIHOHHbIE CUCTEMBbI

1) Cobupaert, ¢popmyanpyer, CHCTeMaTH3UPYeT U aHATU3UPyeT PyHKIIMOHA/TbHBIE
Tpe0OBaHUsA Y MHTE/I/IEKTya/IbHOH HH(OPMAI[MOHHOH CHCTeMe, BLIOMpaeT
apXUTeKTypHbIe pellleHHUsl Ha UX OCHOBe.

Pe3ynbTaThl 00yueHus (yMeHHUsI U 3HAHHUA), COOTHECEHHbIEe C HHAUKATOpaMH
AOCTH)KeHHs KOMIIeTeHLINU

3Hartb: [[eMOHCTPUPYET 3HAHWE OCHOBHEIX aJITOPUTMOB U CTPYKTYP HaHHBIX,
HCIIOTb3yeT Ha MPAKTUKE MPOCTHIE CTPYKTYPHI MaHHBIX, OIIEHUBAET CIIOKHOCTD
aJIrOPUTMOB.

Ymerb: Co3gaeT 060beKTHO-OPUEHTUPOBAHHBIN KO, MHKATICYJIUPYIOIIN T
yCJIOBUS 3allayy, IPOM3BOIUT NEKOMIIO3ULINIO 3a1aYU U IPOEKTUPYET
WHTENJIEKTyabHYI0 HHGOPMAIIMOHHYIO CUCTEMY B IIpefienax OqHOMN
11aTGOPMEL UJTU TEXHOJIOTUHU.

Tunosblie KOHTPOJIbBHbIE 3didHUA
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1. 3anumuTte GpopMyJsly OJid BEIYUCIEHUS OCTAaTOYHOTO 4YJjieHa B METOHde
Tpaneuuu. [Ipusenurte npuMep.

2. Havimute pellieHMe ypaBHEHU S , UCIIOJIb3y s MeTo Hbi0TOHA.

5

s — — =10

1
1
3. BerumciuTe nHTErpasl no IpaBujly Tpamenuu .

ff r*da; h = 0,25

IIpuMepsI NPAKTHKO-OPHEHTHPOBAHHBIX 3aJaHUH

1. OyHkuMS f(x) 3amaHa TabnuyHO: [10NTB3ysACh MHTEPHOJIALMOHHBIM
MHOTrO4JIeHOM JlarpaHika, Ha'TU ee 3Ha4YEHUS B TOUYKe x=4.

X 0 1 2 6

y -1 -3 3 11

2. OYHKIUIO, 3afJaHHyI0 TabOnuilei, anmpoOKCUMHUPOBATh JIUHEWHOU
dyHKUMEU y=ax+b. HauiTu cymMMy KBagpaTOB OTKJIOHEeHUU (BriyucieHus
ymoOHO TPOBOOUTH B Tabmuile). BIYucIuB BEIOOPOYHBIN KO3 PUIeHT
KOpPpeJsaluy, OIeHUTh TECHOTY JINHENHOM CBS3M.

3. Peanmm3oBaTh anropuTM H NOpPOrpaMMy BHIYHCIIEHUS 3aJdaHHOTO
OIIpefeJIeHHOTO HHTerpaja TII0 BbIOpAHHOMY METOAY, IIOCTPOUTH
rpaduku QyHKIIUY C MacIITaOMpoOBaHUEM U BU3yaIu3alllel IIpeesioB U
MHTEPBaJIOB UHTETPUPOBaHUI. MeTOoObl pellleHus: Tpamnenuii, CuMIICOHaA.

4. HanucaTp nporpaMmy OJjisd YMCJIEHHOTO pellleHus 3agayu Koiuu amis
CUCTEeMHBl OOBIKHOBEHHBIX nuddepeHuarTbHEX YPaBHEHUN SBHBIM
metonoM PyHre-Kytra uyeTBepToro mnopsgka. [IpomeMOHCTPHUPOBATH
PaboTOCIIOCOOHOCTL 3TOM ITPOrpaMMBLI IPHM pelleHuHu 3amadyu Korrm
(moCcTpOouTh rpauK 3aBUCUMOCTHU PEIIEHUS OT t).

HpHMepHLIe BOIIPOCHI /IS ITIOATOTOBKH K 3aquy
1. TouHBIE U HpI/I6HI/I}KeHHbIe yucna. UcTouHuKM HOFpeHIHOCTefI.

2. Tounble u mpuOIMKEeHHEIe Ynciia. Knmaccugukalys NorpemntHocTen.
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3. AGComoTHas U OTHOCUTEIIbHAs IIOT'PEIIHOCTE. HpaBI/IJ'Ia OKDPYyTJIIEHUA
qHuCelJl.

4. 3Hayamasas mudpa uucia. BepHas 3Hadamas nudpa. IIpaBuna
OKPYTJIEHUS YHCE]L

5.TlorpeirHoCcTy CyMMEI (CllaraeMble UMET OQUHAaKOBEIE 3HaKN).
6. IlorpeitHOCTHU CyMMEI (ClIaraeMble UMEIOT Pa3Hble 3HAKN).

7. IlorpeIHoCTU IPOU3BEAEHUS.

8. U1 CJ10 BEepHBIX 3HAKOB ITPOKU3BEAEHU .

9.IlorpenHoCcTy 4aCTHOT 0.

10. YucC10 BEPHBIX 3HAKOB.

11. [TorpeiiHoCcTU CTEIIEHU U KOPHS.

12. AnreOpanyecKkue U TpaHCIEeHOeHTHble ypaBHeHUA. O01Ie MeTOObl
pellleHusI HeJIMHEUHBIX YPaBHEHUU.

13.'pacpuyeckre MeTOOHI pEllIeHUsI HETMHEWHBIX yPaBHEHU .

14. OTpeneHue KopHen. [ paduyeckuii MeToq OTAEIE€HUSA KOPHEN.
15. OTOerieHUue KOPHEN. AHAJIUTUUYECKUU MEeTO[] OTAEJIEeHUS KOPHEU.
16. YTOuHeH1Ee KOpHEeN MeTOIOM 1Ipo0.

17. HaxoxXpaeHue KOpPHEUW ypaBHEHUUM METONOM IIOCJIeOoBaTeJIbHBIX
MPUOIUXKEeHUN (UTepalui).

18. FeOMeTpI/IquKaH HHTepIIpeTanud MeToda I/ITepaLIPIfI.

19. [IpubnuxkeHHOe pelleHne CUCTeM ypaBHeHUM. MeTton HrioTOHa OJis
pelleHNsI CHCTEMEI [BYX YPaBHEHUU.

20. O61Ie cBOMCTBa anredpanyeckux ypaBHeHuu. OnpeneneHue 4ucia
OEeNCTBUTENbHBIX KOPHEN anrebpanyecKoro ypaBHEHU .

21. BeluncneHue KOpHelu MHOro4sieHa. TeopeMa Beasy.
22. Cxema I'opHepa 1 BEIYUCIIEHU S 3HaUeHU MHOTO4JIeHa.

23. ®opmynsl KpaMmepa OJjist pelieHust CHCTEM JIMHEWHBIX YPaBHEHUH.
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24. MeTon T1IOCIEOOBaATENPHOTO HCKIIOYEHUS IIePEeMEHHBIX [
MPUOIUKEHHOTO PENIeHUS CUCTEM JIMHENHBIX YPaBHEHUM.

25. Penienue CHUCTEM JINHEMHBIX ypaBHEHUU METOOO0M
TOC/IeJOBaTEeIbHBIX IPUOTUKEeHUM (UTepaluii). OlleHKa IOTPEIIHOCTEN.

26. YCIOBUSA CXOOMMOCTH U OIleHKa IIOTPEIIITHOCTH HUTEPAIllMOHHOTO
IIpoiecca.

27. PellleHre cuCcTeM TUHEWHLIX YPaBHEHUN MeTOOOM 3elers.

28. YCIIOBUS CXOOUMOCTH U OIl€HKa ITOTPEITHOCTHU MeToa 3euIerns.
29. Crtoco0ObI 3afaHust QyHKIIUKU. MaTeMaTuYeCcKue TabJIHITHL.

30. MaTeMaTHu4ecKas IIOCTaHOBKA 3aaY¥ HWHTEPIIOJIMPOBAHMUSI.

31. HVHTepHoONALUUOHHBIM MHOroO4YJjieH JlarpaHXa [JIs1 peLIeHus
HeJIMHEUHBIX yPaBHEHU .

32. OlleHKa MMOTPEITHOCTY NHTEPIIOJIAIIMOHHOI 0 MHOTOUYIeHa JlarpaHka.
33.IlepBas uHTEpPHOONIALMOHHAs Gopmyiia HrioToHa.

34. Bropas uHTepnonsainonHas ¢popmyia HeioToHa.

35. OlleHKa MMOTPEeIIHOCTY UHTEPIOJIAIMOHHOM ¢hopMy bl HploTOHA.

36. OLeHKa M[OTrpPeIIHOCTH BTOPOU HWHTEPHONSIIMUOHHOU (POPMYJIBI
HrroToHa.

37.TIoHsITHE TMHEHWHOTI 0 UHTEPIIOJINPOBAHUA.
38. JIuHEelHOE NHTEPIIOIUPOBaHME 10 DUTKEHY.
39. Pa3geneHHbIe pa3HOCTH.

40. UaTeprionsauuoHHbIe opMyIkl ['aycca.

41. ObpaTHOe MHTepnoaupoBaHue. Cnydyall HEPaBHOOTCTOSIIIUX Y3JI0B
WHTEPIOIUPOBAHUSA.

42. ObOpaTtHOe wWHTepHoaupoBaHue. Craydall PaBHOOTCTOSIIHAX Y3JI0B
WHTEePIIOIUPOBAHUS.
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8. I[IlepeueHb OCHOBHOH H IOIIOTHUTEILHOH YU€OHOH TUTEPATYPHI,
HEOOXOTIHUMOH [I/IsI OCBOCHHSI TUCITHILIHHBI

OcHOBHas 1UTEpPaTypa:

1. 3eHKOB, AHnpel BsiuecnaBoBuY UucleHHBIE METOILI : YUYeOHUK OIS
By30B / A. B. 3eHKOB. 2-e u3f., Iep. U O00 JJIEKTPOH. JaH. MOCKBa :
KOpair, 2025 136 C ( Briciiee oOpa3oBaHUe ) URL:
https://urait.ru/bcode/562366 (maTa oOpareHus: 01.09.2025). Pexum
OOCTyIa: JJIEKTPOHHO-OMOIMoTeYHass cucteMa FOpa¥T, Oisi aBTOPH3.
monb30oBaTeneu https://urait.ru/bcode/562366 ISBN 978-5-534-16703-0
559.00. [BUK ID: RU2fURAIT2f562366]

2. TlupymoB, Vnbsau TlalikoBud YuCIeHHBIE METOOBl : y4eOHHK U
npakTukym s By3oB / V. I'. [Tupymos [u np.] ; non pepmakuueu Y. I
[TupyMmoOBa. 5-e U3f., ep. ¥ OOl JJIeKTPOH. AaH. MockBa : FOpaiiT, 2023 421
c ( Briciee o6pasoBaHue ) URL: https://urait.ru/bcode/510769 (maTa
oOparenusi: 08.04.2025). Pexxum mocTyna: DIeKTPOHHO-OMOIMOTEeYHAs
cucreMa FOpair, oI aBTOPUS3. [10JIb30BaTeJien
https://urait.ru/bcode/510769 ISBN 978-5-534-03141-6 : 1639.00. [BHUK ID:
RU2fURAIT2f510769]

[HomoTHUTE IbHAs INTEeparTypa:

1. 3anu3HskK, Buktop EBrenreBmu YucneHHble MeTOObl. OCHOBHI
Hay4YHBIX BBIUHCIIEHUU : Y4eOHUMK U IPaKTUKyM mis By3oB / B. E.
3au3HAK. 2-e U3[,., IepP. U A0 JJIEKTPOH. faH. Mocksa : FOpawurt, 2025 356
c ( Bricimiee oOpa3oBaHue ) URL: https://urait.ru/bcode/559846 (maTa
oOpamienusi: 01.09.2025). PexxuM mocTyna: OIeKTPOHHO-OMOIMOTEYHAas
cucremMa FOpair, ojs aBTOpPU3. IIOJIb30BaTesien
https://urait.ru/bcode/559846 ISBN 978-5-534-02714-3 : 1409.00. [BHK ID:
RU2fURAIT2f559846]

9. IlepeyeHb peCcypCcoB HHPOPMAITHOHHO-
TeJIeKOMMYHHKAIITHOHHOH CeTH « AHTEepHeT», HE00XOTUMBIX [IJIsI
OCBOCHHS THCIHIIIHHBI

1. https://www.planetaexcel.ru/

2.  OmnekTpoHHas Oubnuoreka OuHaHCOBOTO YyHUBepcurtera (I9b)
http://elib.fa.ru/ (http://library.fa.ru/files/elibfa.pdf)
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3. ONeKTPOoHHO-0ubnuoTeyHas cuctema BOOK.RU http://www.book.ru

10. MeTogu4YeCKHe YKa3aHHsI IJIsI 00y4aIOIIHXCsI II0 OCBOEHHIO
OUCIHUIITHHBI

Llens MeTOOUYECKUX PEKOMEeHIaluil - o0ecnedyuTb CTYOeHTY
OakanaBpuaTa (gajiee CTYJeHTYy) OITUMAaJIbHYIO OpraHu3allnio Mpollecca
U3YYEeHUST OUCLUIMIIIWHBLI, a TaKXe BHIIOJIHEHUS Ppas3IudYHbIX (opM
CaMOCTOSITEJIbHOM pPabOTHL.

Memoouueckue pekomeHOayuu no udyyeHuro OucyunauHbol
CtynmeHTaM He0O0XOOUMO O3HAKOMUTHCSI:

- ¢ comepxkaHueM pabouell MporpaMMbl OUCHUILIHHBE (manee PIII), c
meassMAd W 3afjadaMM [OUCLUIJIMHBEL, €€ CBI35SIMU C [OPYTUMH
OUCLUIUIMHAMU  0o0pa3oBaTeJIbHOM  NOPOTPaMMEl, MeTOOUYEeCKUMU
pa3paboTkaMyu IO HaHHOW  OUCLUIUIMHE, UMEIOIUMUCS  Ha
oOpa3oBaTeIbHOM IIOpTajie U cCalTe [elapTraMeHTa, C TpaduKoM
KOHCYJ/IbTaIlui IpernogaBaTeiei.

PexomeHOauuu no nodz2omoske K /AEKUUOHHbIM  3AHAMUAM
(meopemuyueckuu Kypc)

HN3yueHue OV CLUTIIIUHBI TpebyeT CHUCTEMaTHUYEeCKOTO u
IMOCJIefOBaTeJIbHOTO HAKOIJIEHUS 3HAHUM, CJIefOoBaTeJIbHO, ITPOITYCKU
OTHEJILHBIX TeM He II03BOJISIIOT TJIYOOKO OCBOUTHL ITpeaMeT. MMeHHO
II0O3TOMY KOHTPOJIb 3a CUCTEMATHYEeCKOM paboToM CTyHeHTOB Bcerma
HaXOIOUTCS B IIeHTPe BHUMaHUS KageapHhL.

CTyneHTaM peKOMEeHOyeTCs:

. Tlepeqd KaXOou JieKIueW IIpocMaTpuBaTh paboudyio IIporpaMMy
OUCIIUIIJIMHEL, YTO II03BOJISIET COKOHOMUTH BPEMS Ha 3allMChIBAaHUE TEMEI
JIEKIINH, €€ OCHOBHBIX BOIIPOCOB, PEKOMEHIYEMOU JINTEPATYPHI;

- Ha OTHOEeJIbHBIE JIEKIIUU ITPUHOCUTL COOTBETCTBYIOIINM MaTepuall Ha
OyMaXKHBIX UJIM 3TIE€KTPOHHBIX HOCUTEJISX, IPEeOCTaBJI€HHBIN JIEKTOPOM
Ha noprane. J[JlaHHBIM MaTepuan OymeT  oXapaKTepu3O0BaH,
ITPOKOMMEHTHUPOBAH, IOIIOJTHEH HEIIOCPEICTBEHHO Ha JIEKIIUH;
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. TIepeq o4YepengHOU JieKIhueld HeoOXOOMMO ITOCMOTPETH II0 KOHCIIEKTY
MaTepuan npegpigyiiey jekuuu. [Ipu 3aTpygHEHHSIX B BOCHPUATUU
MaTepuaya cjegyeT oO0paTUThCI K OCHOBHBIM JIUTEPATYPHBLIM
HCTOYHUKAM, eClu pa3o0paThCsAd B MaTepualie OIISATh HE yHOaloCh, TO
o0paTuThCAd K JIEKTOPY (10 rpaduKy ero KOHCYNIbTallui) HIU K
IMperofaBaTesIi0 Ha NPaKTUYeCKUX 3aHsITUsSX. He ocTaBisaiTe "OenIbIX
IsTeH" B OCBOEHUU MaTepuaa.

PexomeHOauyuu no nodz20moske K Npakmuuyeckum (CeMuHapcKum)
3aHAMUAM

CrtynmeHTaM CclenyerT:

- IPUHOCUTH C COO0M PEKOMEHIOBAHHYIO IPENofaBaTesIeM JINTEPATYPY
K KOHKPETHOMY 3aHSTHIO;

+ 00 O4YepegHOro IPaKTUUYECKOrO 3aHATUS II0 PEeKOMEeHIOBaHHBIM
JIMTEPaTyPHBIM MCTOYHMKAM IIpopaboTaTh TEOPETUYECKHU MaTepuarll,
COOTBETCTBYIOIIEN TEMbI 3aHATHS;

« IIPA IIOATOTOBKE K IIPAKTHUYECKHM 3aHATUAM CIJIEOyeT 00s13aTeJIbHO
HCIIOJIb30BATh HE TOJIBKO JIEKITUHY, HO U APYTYIO yqe6Hon JIATEPATYDPY;

- B HayaJie 3aHATUM 3a0aTh IIPEIIoOgaBATEJII0 BOIIPOCEI IIO MaTepHuaiy,
BEI3BABIIEMY 3daTPYOHEHUA B €TI0 IIOHMMAHWU 1 OCBOEHUH, IIPU PEIIIEeHUN
3aa4, 3addaHHBIX OJId CAMOCTOATEJIbHOT'O PEIIIEeHU A,

+ B XOI€e CéMHHapa JaBaThb KOHKPETHEIE, YETKHE OTBETHI IIO CYIIIECTBY
BOITPOCOB;

- Ha 3aHSTUU JOBOOUTH KaxKOYIO 3alaydy OO OKOHYATEJIbHOTO PEIIeHMs,
OEeMOHCTPHUPOBATh IIOHUMaHWE ITPOBEAEeHHLIX pacyeToOB (aHaJIM30B,
CUTyalluii), B ClIy4ae 3aTpyOHeHUM oOpaliaThCs K TpernogaBaTeiio.

Memoduueckue pekomMeHOAuUU NO BblNOJAHEHUN PA3/AUYHbIX (GopM
camocmosmenbHbIX 0OMAWHUX 3a0aHull

CamocTtosiTesibHass paboTa CTyIeHTOB BKIOYaeT B ce0sl BHIIIOJIHEHUE
pa3JIMYHOTO poma 3afgaHul, KOTOpPhHlE OPUEHTHUPOBaHHEI Ha Oolee
rn1y0OKoe yCBOeHMe MaTepuasjia u3ydyaeMoM [OUCIHUIIIMHBEL K
BBITIOJTHEHUIO 3aaHUM [IJIsI CAMOCTOSITEIbHOM PAOOTHI ITPEObABIISIOTCS
cienyromue TpeOoBaHUSA: 3amaHusa OOJI2KHBI BBHITIOJTHSATHCS
CaMOCTOSITEJIbHO U IIPEOCTaBJIAETCSA B YCTAaHOBJIEHHBIU CPOK, a TaKXkKe
COOTBETCTBOBATH YCTAHOBJIIEHHLIM TPEOOBaHUSIM I10 0OPMIIEHHUIO.
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CTynmeHTaM Cleyer:

. PYKOBOJICTBOBAThbCSA  rpauKOM  CaMOCTOSITEJIbHOM  pabOTHI,
onpeneneHHbiM PII]I;

. BBIIIOJIHSITH BCE TIJIAHOBHIE 3a[aHUS, BBIaBaeMbIe IpeIofaBaTeieM
IOJIsI CAMOCTOSITEJILHOTO BBIIOJHEHUS, ¥ pa30upaTh Ha CeMUHapax Hu
KOHCYJTbTAIIUSIX HEeSICHBIE BOTIPOCHI;

+  HUCHOOJIb30BaTh IIPU IIOATOTOBKE HOPMATUBHEIE [OOKYMEHTEL
OUHaHCOBOI'O YHUBEPCUTETA;

« IIPpH TIIOAOATOTOBKE K JK3dM€EHYy IIapallliIeJIbHO HpOpaGaTbIBaTB
COOTBETCTBYIOIIIHE TeopeTn4dYeCcKue nu IIPaKTHU4YE€CKHue Pa3neiibl
OUCILIUIITINHEI, (I)I/IKCI/IpyT{ HEesCHbI€ MOMEHTEI OJISA HX O6CY}KI[8HI/IH Ha
M71aHOBOM KOHCYJIbTAIIUH.

MemoouuecKkue pekomeHOauuu no pabome ¢ aumepamypot

JIrobasi ¢opMa CaMOCTOSATENIbHON PabOTHI CTyOeHTa (IIOATOTOBKA K
CEMUHAPCKOMY 3aHSTHUIO, BHIIIOJIHEHWE PaCYeTHO-aHATUTUYEeCKOMH
PaboThl) HAUMHAETCS C U3YUEHHUS COOTBETCTBYIOIIEH TUTEePaATyPH KaK B
O0u0IOTEeKe, TAK ¥ JOMa.

K xkaxpgou Teme y‘-I€6H0ﬁ OUCIIUIIIITNHBI HonoﬁpaHa OCHOBHad Hu
OOITOJTHUTEJIbHAA IUTePaTypa.

[Tpu paboTe c nMUTEpPaATypoOr PEKOMEHOYEeTCSA AejlaTh 3aluch. 3alucu B
TOU UJIM UHOU (hOpPMe He TOJILKO CIIOCOOCTBYIOT MOHUMAaHUIO ¥ YCBOEHUIO
M3y4aeMoro MaTepualia, HO ¥ IIOMOTaloT BeIpabaThiBaTh HAaBBIKU SIBHOTO
U3JI0KEHUS B NUCbMEHHOU (opMe TeX HJIM HHBIX TeOPeTUUYEeCKUX
BOIIPOCOB.

Memoouueckue VKa3aHuA no npoeedeHu;o npakmudecrKux 3aHamuu

[To CTpyKType NpakTudecKue 3aHATUS ClIefyeT pa3desiuTh Ha yueOHble
U KOHTPOJILHEIE.

YuebHvle npakmuyueckue 3aHAMuUs CTPYKTYPHO COCTOSIT U3 CJIEAYIOLINX
KOMIIOHEHT:

- TPOBEPKa HaJIMYUS BBIIIOJTHEHHOTO 3aJIaHUs CAaMOCTOSITEJIbHOM paboTh
KaXKJI0TO CTyOeHTa;

- pa300p TUIIUYHBIX OITNOOK, BO3HUKIIINX B CAMOCTOSITEIbHOM paboTe;
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+ paCCMOTpEeHHnEe TeOPEeTHYEeCKUX BOIIPOCOB, CBA3aHHBIX C TEKYIINM
IIPAKTHU4YE€CKHUM 3aHATHUEM,

. pa36op METOOOB BHIIIOJTHEHHUA IIPAKTHYECKHUX SaHaHHﬁ H pellneHusa
3agay,;

- KOPPEKTUPOBKA 3aJaHUM [IJIsT CAMOCTOSITEJIbHOM PabOTHI CTYIEHTOB.

KoHmposibHble npakmuueckue 3aHsAMmusi CTPYKTYPHO COCTOST U3
CIIeIyIOIINX KOMIIOHEHT:

« TIPOBEOEHUE ayIUTOPHBEIX CAMOCTOATEIJIbHBIX pa60T;

« II1ogBeOeHnue HUTOI'OB U pa36op THUITNYHBIX OI_T_II/I60K, BO3HUKIIINUX IIPHU
BEBEIIIOJTHEHUHN CaMOCTOATEJIBHBIX pa60T.

CTymeHTHI OOMXKHBI O0OpaTUTh BHUMaHWE Ha IIepedYeHb OCHOBHBIX
KOHTPOJILHBEIX MEPOIIPUSITUM, KOTOPhIE IIPOBOASTCS B COOTBETCTBUU C
paboueil mporpaMMoOM OUCHUTIIIUHEIL.

KoHKpeTHBIE CPOKM IIPOBENEHUS MEPONPUSATHUN  CBOEBPEMEHHO
OOBOISITCS OO CBeOEeHUS CTYIEeHTOB.

11. IlepeuyeHb HH(POPMAITHOHHBIX TEXHOJIOT HH, HCIIO/Ib3yEeMbIX
IIPH OCYIIECTBJIEHHH 00pa30BaTe/ILHOI0 Ipoiecca mo
OUCHMILINHE, BK/II0Yasi IepedYeHb He00X0JUMOTI 0 IIPOTrPaMMHOTI O
o0ecnedyeHus1 U ”THGOPMAIIHOHHBIX CIIPABOYHBIX CHCTEM

- KoMIjIexr JIHMIeH3HUOHHOT 0 ITPOIrpaMMHOT O o0ecIme4YeHHs :
1. [TakeT 0oUCHBIX IPpOTPaMM
2. Kaspersky

- CoBpeMeHHBbIe npodeccuoHaibHbIE 0a3bI JaHHBIX U
uHpOpPMaITHOHHBIE CIIPAaBOYHbIE CUCTEMBI:

- CepTudHUIHPOBaHHBIE IPOTPaMMHBIE U allllapaTHbIE CpeacTBa
3alUThI HH(pOPMaTUH
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12. OnucaHHe MaTePHAIbHO-TeXHHYE€CKOH 0a3bI, HEOOXOTUMOH
IUIS1 OCYIIEeCTBJIEHHUsI 00pa30BaTe/ILHOI 0 IIPoIlecca Mo
OUCIHILIHHE

1. BI/I6J'[I/IOTeKa, YU TAJIbHBIN 3all

2. YueOHasi ayouTOpPHUsI [ IIpOBedeHUs Yy4eOHBIX 3aHSITHUH,
IPEeOyCMOTPEHHBIX IIPOrpaMMOi, B TOM 4YHCJE€ TPYIOOBBIX U
WHOVBULOYAJTbHBIX KOHCYJIbTallUH, TEKYIIIEero KOHTPOJISA u
IIPOMEXYTOYHOM aTTeCTallud, OCHallleHHas o0opymoBaHUEM U
TEXHUYECKUMHU CpelcTBaMu O00ydeHUusi: MeOenb ayOauTopHas (CTOJIBI,
CTyJIbsl, HOCKa ayOUTOPHAas), Habop IeMOHCTPALlMOHHOTO0 000pyJOBaHUA
(IPOEKTOP, IKPaH)

3. IloMmeleHHe [Jisi CAMOCTOSTE/IBHOH PadOThl 00yYaIOIINXCS
OCHallleHHOEe KOMIIbIOTEPHOU TEXHUKOU C BO3MOKHOCTHIO IIOAKTIOUYEHU A
K cetu "HHTepHeT" u o0ecliedeHHEeM [OOCTyIlla K 3JI€KTPOHHOU
nH@OpMaIMOHHO-00pa30BaTEIbHOM Cpege YHUBEPCUTETA.

4. TlomelmeHHe [JIA BOCIHUTATEJILHOH PaAa0OTHI O0O0YYaIOIIUXCS
OCHaIlleHHass 000pymoBaHUEM U TEXHUUYECKUMU CPeICTBaMU OOy4YeHUS:
Mebenb ayguToOpHas (CTOJIBL, CTYJ/bs, MOOCKa aydouTOpHas), Habop
OEMOHCTPAIIMOHHOT 0 000pyIOBaHus (ITPOEKTOP, 9KPaH).
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