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AHHOTaUs

Jucuunnuna «BeruucnurenbHas MaTeMaTUKay BXOAUT B 00pa30BaTeIbHYIO MpPOTrpamMmy
BBICIIETO O0pa3oBaHUS — TPOrpaMMy CHEIUAIMTETa I10 HAMpPaBJICHUIO TOJITOTOBKHU/
CIIELINATILHOCTHU 10.05.05 «be3onacHocTh HH(pOPMaITMOHHBIX TEXHOJIOTUN B
MPABOOXPAHUTEILHON cdepe» HampaBieHHOCTH «OpraHu3anusi W TEXHOJOTHH  3alluThl
uH(popManuu (B MHPOPMAIIMOHHBIX cUcTeMax )». JucuurrHa peanusyetcs kadeapoit «Ne33x.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-1 «Cnoco0GeH OCYIIEeCTBIATh KPUTUYECKUA aHaau3 MpOOJEMHBIX CHUTYyallMil Ha
OCHOBE CUCTEMHOI'0 II0JIX0/1a, BbIpadaThIBaTh CTPATETUIO AEUCTBUID)

OIIK-3 «CnocobeH HCIoab30BaTh  OOIIEHAYYHbIE METOABI, 3aKOHBI  (DHU3UKH,
MaTeMaTUYeCKHl anmnapar, METO bl MOJCIUPOBAHKS U IPOTHO3UPOBAHUS PA3BUTHSI IIPOLIECCOB U
SBJICHUH TPU PeLICHUH NMPOPECCUOHANBHBIX 3a/1a4»

Cojnepkanue JUCHUILTUHBI OXBaThIBAET KPYI BOIPOCOB, CBA3AHHBIX C  O3HAKOMJICHUEM
CTYJEHTOB C TUIIOBBIMH 3aJla4yaMU, KOTOPbIE MPUXOJUTCS pPellaTh CIEeNHATUCTaM M0 YKa3aHHOU
CIELHATBLHOCTH.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
y4eOHOro mporecca: JEKIMH, MPAKTUYECKUE 3aHsATHSA, CAMOCTOsITEIbHAs paboTa CTyACHTA,
KOHCYJIbTAIIHH.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTanus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIMHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Copepxanve  JUCHUIUTUHBI ~ «BBeAcHWE B CHEHMUAIBHOCTH»  OMPEIENIICTCS
rocyaapctBeHHbIM crangaproM mo crenuanbHocTH 10.05.03. OcHoBHas 1enb UCHUTLTAHBI
COCTOUT B O3HAKOMJICHUU CTYJICHTOB C THUIIOBBIMH 33Jja4aMH, KOTOPBIE MPUXOIUTCS PEIIaTh
CIIEIUATIMCTaM 110 YKa3aHHOM CIEIUaTbHOCTH.

OcHOBHOE BHHMAaHHE YACNSAETCS KOHKPETHBIM 3a7adaM, a 3aTeéM IPOBOJUTCS WX
BO3MOKHO€E 000011IeHHE.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCHIUTIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMITETCHIIMSMU WJIM WX 4acTsAMU. KOMIIETEeHIIMM ¥ WHIMKATOPBI UX JOCTHKEHUS IIPUBEIACHBI B
Tabmuie 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) Kon n Konx n HauMeHoBaHMEe HHAMKATOpa
HaVMEHOBaHUE
KOMIIETEHIIUH IOCTHKEHUS KOMIIETEHIINHA
KOMIIETEHIIUHA
VK-1 Crnocoben
OCYIIECTBIISATh
KPUTHYSCKUN aHAJIN3
P VK-1.B.1 BnageTh HaBBIKAMU CHCTEMHOI'O U
POOJIEMHBIX
YHuBepcaibHbIe N KPUTUYECKOT'O MBIIIICHHSI; METOIUKAMU
CUTyaIuil Ha OCHOBE
KOMIIETEHIUH MIOCTAaHOBKH 1IEJTH, OTIPEICIICHHS CTIOCOOOB
CUCTEMHOTO
€€ JOCTHKEHUS
moaxoza,
BBIPaOaTHIBATH

CTpATEruIo NCUCTBUI

OIIK-3 Coocoben

UCIIOJIb30BaTh
oO1ieHayYHbIe OIIK-3.3.1 3HaTh OCHOBHBIE IOHATHUS U
METO/Ibl, 3aKOHBI 3aKOHBI €CTECTBEHHBIX HAYK, METO/IbI
buzukw, MaTEMaTUYECKOro aHalu3a u
MaTeMaTU4eCKuil MOJICTUPOBAHUS

Ob6menpodeccuoHanbHbIe
KOMIICTCHIINU

OIIK-3.Y.1 ymMeTh UCIONB30BATH (PU3UKO-
MaTeMaTHYeCKUI anmnapar i pa3paboTKu
MaTEMAaTUYECKUX MOJEIIEH SBICHUM,

arrmapar, METOAbL
MOZACIIMPOBAHUSA U
MMPOTrHO3UPOBAHUA

pa3BUTHS IPOLIECCOB
U SABJICHUM IIpU
pelieHnn
npodeccuoHaNbHBIX
3aja4

MIPOLIECCOB U 0OBEKTOB MIPU PEILICHUN
MH)KEHEPHBIX 3a/1a4 B IPO(eCcCHOHATbHON
JeSITeTbHOCTH

2. Mecro nuctuIuIMHEL B cTpykType OI1

I[I/ICI_II/IHJ'II/IHa MOXCT 6aBI/IpOBaTBCH Ha 3HaHUAX, paHCC HpI/I06pCTeHHLIX 06y‘-IaIOIJ_II/IMI/ICH
IMpU U3YUCHUU CIICAYIOINX JUCIHUIIIINH:
I[I/ICI_II/IHJII/IHa 6a3preTc;1 Ha 3HaHUAX, paHEC HpHOGpCTCHHHX 06y‘-IaIOIJ_II/IMI/IC$I Ipu U3y4CHUU

IIKOJIbHBIX JHUCITUIIINH:
— MaTr€MaTHuKu

— uHbpopmaruku u UKT

3HaHus,

IMNOJIYYCHHBIC IIpU H3YUCHUH MaTCpUajia JTaHHOM JUCHUITIIINHBI,

HUMCIOT Kak

CaMOCTOSTENIBHOE 3HAYEHHE, TaK M UCIOIB3YIOTCS IPU U3yYEHUN APYTUX TUCHMILIAH:




Teopus uapopmanun

— VYmupasnenne HHPOPMAITMOHHON 0€30TTaCHOCTHIO
VYyeOHas (03HAKOMUTEIbHAS ) IPAKTUKA

— VYdeOHas NMpakTHKa

— Kpunrorpagudeckue MeTo bl 3alUTHI HH(POPMAIUH

3. OOBEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mIEeM 00beMe JHUCIUILUIMHBI, TPYIOCMKOCTH OT/ACIbHBIX BHJOB Y4eOHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) MpPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHbI

TpynoeMKocTh 1o

Bun yaeOHO# paboThI Bcero ceMecTpam
No4
1 2 3

Oowan mpyooemKkocmup OuUCYUnJIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3anamus, BCETO vac. 34 34
B TOM YHCJIC:

nexuuu (JI), (gac) 17 17

1('IpaI()TPI‘{eCKI/Ie/CeMHHapCKI/Ie sanarus  (I13), 17 17

qac

nabopaTtopHbie paboTsl (JIP), (uac)

KypcoBoi nmpoekt (padota) (KI1, KP), (gac)

9K3aMeH, (Jac)

CamocmoamenvHnas paboma, Bcero (4ac) 74 74

Buo npomesxxcymounoit ammecmayuu:. 3a4er, Tudd
mubd. 3ager, sk3amed (3auer, dudd. 3auy, '

3au.
OK3.%%)

[IpuMeuaHue: kaHIUAATCKHI SK3aMEH

Hudod. 3au.

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIHUILTHHBI MO pa3/esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILITUHBL, UX TPYAOEMKOCTh

Pa3zenbl, TeMBI TUCIUTTITHHBL Jlewwmn | T13 (C3)) - JIP KT CPC
’ (dac) (dac) (uac) (dac) (uac)
Cewmectp 4

Paznen 1. BBenenue B npeaMert; Teopus 1 8
MOTPEITHOCTEN.
Paznen 2. UncneHHOE MHTETPUPOBAHUE. 2 3 10
Paznen 3. Merosl perieHus 3a1a4 JIHHSHHON 5 3 14
anreOpsl.
Paszzen 4. MeToibl pelieHNs] HETHHEHHBIX 1 4 3 14
TPAHCIICH/ICHTHBIX YPaBHEHHIA.
Paznen 5. UncneHHbIE METOIBI PEIICHHUS 2 4 14
OOBIKHOBEHHBIX MG pepeHInaIbHBIX YPaBHEHUH.
Pa3znen 6. InrepnonupoBanue 1 anmpoKcuMaIus 3 4 14
byHKIUA.




Htoro B cemectpe: 17 17 74

Hroro 17 17 0 0 74

IIpakTnyeckass MOATOTOBKA 3aKJIKOYAacTCd B  HENOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4yaromMMHUCS ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
po¢eCCHOHATIBHOM 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoOB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3zieiioB M TeM JICKIIMOHHBIX 3aHITHI IIPUBEICHO B Ta0OHIIE 4.

Ta6ymma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HOMep pasaciia HazBanwne u COACPpIKAHUE PA3CJIOB U TEM JICKIIMOHHBIX 3aHATUH

1 1. BBenenue B AUCUMIUIMHY; IPEAMET U 3a4a41 BEIYMCIUTEIBHON
MaTEMAaTHKH; TIOTPEIIHOCTh: HEYCTPaHUMas M yCTpaHUMasT;
HOFpG].[IHOCTB aHHpOKCI/IMaHI/II/I W BBIYUCIIUTCIIbHAS.

2 2. UuceHHOE MHTETPUPOBAHKE; 3a/1a4a YHCICHHOTO HHTETPUPOBAHMS,;
BEIUMCJICHHE OTIPEICIICHHBIX HHTETPAJIOB JeTEPMUHUPOBAHHBIMH U
CTOXaCTHYECKUMHU MeToaMu ((popMyIIbl IPSIMOYTOJIBHUKOB, TPATICIIHIA,
Cumricona u Metoiel MonTe-Kapiio); morpemnoctu hopmyi
YUCIIEHHOTO WHTETPHUPOBAHUS, CPABHUTENBHBIN aHAIH3 MPEUMYIIECTB
1 HEJIOCTATKOB PACCMOTPEHHBIX METOJIOB.

3 3. MeToap! pelieHus 3a1a4 JIMHESHHON anreOphl. PelieHnue cucTeMbl
TMHEHHBIX anreOpandeckux ypasaenuit (CJIAY); knaccudukanms
MeroaoB pemienust CJIAY.; Tounsie MmeTonsl: pemenue CJIAY
METOaMH JTMHEHHOH anreOpsl; Meto [aycca (cxema eIMHCTBEHHOTO
neneHust); Mmeto] ['aycca ¢ BHIOOpOM TTIaBHOTO AJIEMEHTA; BHIYHUCIICHUE
0o0paTHOI MaTpHIIBI B OMpeAenuTeNs MeToaoM [ aycca;
npuOmmKeHHbIe MeToab! pernenus CJIAY (yciaoBus u ckopocTh
CXOJIMMOCTH): METOJI MpOCcTO urepanun (Fkobu); metox 3eliaens;
METOJI CKOpPEHIIIero cimycka (TpaueHTa)

4 4. MeTopl pelieHNs] HETMHEHHBIX U TPAHCLIEHICHTHBIX YPABHEHUN;
3Tarbl PeIIeHNs HEeIMHEHHBIX U TPAHCIEHIEHTHBIX YpaBHEHUH (01HO
ypaBHEHHE): OT/ICJICHHE KOPHEH, YTOUHCHHE PEIICHUS; TPUOIMKCHHBIC
METO/IBI peleHus (0THO YpaBHEHUE): rpadyUIeCcKrii METOl, METO/I
JMIUXOTOMHH, METOJT XOpJl, MeTo1 HploTOoHA (KacaTenbHbIX),
Moau(UIMPOBaHHBIA MeTOA HbIOTOHA, METOJT CEKYIITHX,
KOMOWHHPOBaHHBIN METOJI; MPUOIMKEHHBIE METO/IbI PEIICHHUS CUCTEM
HEJIMHEeHHBIX YpaBHEHHH: MeTo] HproTOHa, METO/T TpaiueHTa

5 5. UncneHHbIe METO/IbI PELICHUS] OOBIKHOBEHHBIX UG depeHInanbHbBIX
ypaBHenuit (O1Y); dopmynuposka 3agaun Komm; ojjHOmAarossie
Mmetoabl pemerns O[Y (mepBoro nopsiaka): pasioKeHue B psiz
Teinopa, meroas! Pynre — Kyrra nepsoro nopsigka — Metoq Jiniepa;
BTOPOTO TMOPS/IKA — HCIIPABIEHHBIA B MOJU(DHUIIMPOBAHHBIA METOIBI
Diinepa; meton Pyare — KyTra ueTBepTOro mopsijika, MHOTOIIIarOBBIE
METOJIBI: METOJ AJlaMca YETBEPTOro MOPSJIKa; OLIEHKA MOTPEIIHOCTH
MPUMEHSEMBIX METOIOB; NIpaBuiio PyHre; cpaBHEHNE OAHOIIATOBBIX U
MHOTOIIATOBBIX METOAOB (TIOTPEIIHOCTbh, TPYAOEMKOCTD, U T.I1.

6 6. lHTeprionpoBaHue 1 anmpoKcuManus QyHKINK; 3a1a4n
MHTEPIIOJIMPOBAHMS M alllIPOKCUMAIH (TIpeICTaBICHUS) QyHKINH;
uHTepnosauonnsie Gopmyiel ['peropu — HeroTona, Jlarpamxka u
HrroToHa (pa3aeneHHbIe pa3HOCTH); 00paTHOE HHTEPIIOIHPOBAHNE;
CXOAMMOCTbh MHTEPIOJISILIMOHHBIX TOJUHOMOB BBICOKUX MOPSAKOB;
MHTEPIOINPOBAaHHUE CIIAHAMU: JINHEHHbIE, KBaAPATHIHbIE U
KyOW4eCcKHe CIJIaiiHbl; OTHICKAHHE MTApaMeTPOB SMIHPHUECKUX




(hopMyJT METOZIOM HAMMEHBIIINX KBaPaTOB; 0a3UCHBIC ()YHKITHH,
Marpuiia ['paMa u ee cBoiicTBa

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne | Tewmsbl npaktudyeckux | @opmel IpakTU4ecKuX | TpynoeMKOCTh, |IIPAaKTHUYECKOM |pasnena
/o 3aHATHI 3aHATAI (gac) IIOJTOTOBKH, | TUCLIMII
(gac) JIMHBI
Cemectp 4
1 | Yucnennoe Pemenue 3anau 3 4 2
WHTETPUPOBaHUE
2 | Pemenue 3anau Pemenne 3amaq 3 4 3
JIMHEHHOM anreOpsl.
3 | Peuienne HenuHEHHBIX Pemenue 3amau 3 2 4
U TPAHCLEHIACHTHBIX
YpaBHEHMIA.
4 | UncneHHBIE METOMIBI Pemenwue 3anau 4 4 5
peuieHus
OOBIKHOBEHHBIX
g depeHInaTbHBIX
YpaBHEHUH.
5 | UuTteprnonuposanue u Pemenwue 3anau 4 3 6
aTnmpOKCUMAITUS
(hyHKIHIA.
Bcero 17 17
4.4. JlabopaTtopHble 3aHATUS
Tewmbl 1aG0opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MMPUBEACHBI B TabHIIE .
Tabmuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
N3 anx No
Ne HaumenoBanue nabopatopHbix paboT TpynoemKocts, | MPakTHHECKOH | pasiena
n/m (uac) ITOATOTOBKH, | JHCIIHII
(uac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJIarOIIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0uLe 7.

Tabmuna 7 — Bunbel camocTosaTenbHONU pabOThI U €€ TPYAOEMKOCTh




. Bceero, | Cemectp 4,
Bun camocrostensHol paboThI

qac qac

1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia 34 34
nucuuriabl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (P)
[ToaroToBka K TEKyImeMy KOHTPOJIEO 20 20

ycneBaemoctu (TKY)

Jomamnee 3aganue (/13)

KonTtposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K MpOMeEXyTOYHOMN 20 20
arrectaruu (I1A)

Bcero: 74 74

5. [lepeuenpb yueOHO-METOUUECKOTO 0OECTICUEHUS
JUTSL CAMOCTOSITEIBHON paOOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIUYEeCKUE MATepPHaIIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YU€OHBIX W3TaHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUI

LIndp/ KommuecTBo 9K3eMILTSIPOB B
URL a p cc bubnmorpaduueckas ccpiika OubmoTeKe
/P (KpOMeE JIEKTPOHHBIX IK3EMILIPOB)

517 [IpakTHKYM 1 HHAUBUAYATbHBIC 3a0aHUS TI0 29
IT 69 HHTETPaTLHOMY UCYUCIICHUIO (PYHKITUH OTHOM
nepeMeHHoM (TunoBsie pacyetsl) [TekcT] :
yaebHoe ocodue / B. A. bonoTrok [u ap.]. -
CII6. : JIans, 2012. - 336 c.

517 I'yeman, FOpuit Aponosuy. JIuneiinsie 53
I' 96 MIPOCTPAHCTBA U JMHEWHBIE OTIEPaTOPHI :
OCHOBHBIE TEOPETHUECKUE MOHATHS U
ynpaxknenus [Tekct] : yuebHoe nmocodue / 1O. A.
I'yeman, A. O. CmupnoB, B. 1. ®pank ; C.-
IletepO. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHHUSL. -
CIIO. : Usn-Bo I'VAII, 2012. - 44 c.

517 Wnrerpanbhoe ncuncnenue [Teker] : 67
n73 metoandeckue ykazanus / C.-Iletep6. roc. yH-T
a’pokocM. mpubdopocTpoenus ; coct.: I'. M.
l'onosaues, 0. A. I'ycman, A. A. 3unrep. - CII0.
: Uzn-Bo I'YAII 2014. - 50 c.

517 [penenst u npoussoHas [TekcT] : MeToIUUECKUe 82
1171 YKa3aHUs K PEIICHUIO TUCTAaHTHOW KOHTPOJIBbHOU
pabotsl / C.-IleTepO. roc. yH-T a3pOKOCM.
npubopoctpoerus ; cocT. I'. M. ['onmoBaues [u
np.]. - CII6. : U3n-Bo I'YAIL 2014. - 42 c.

517 Maxkaposa, Mapus 20
M 15 BanenturoBHa (7011.). Briciias maTemaTrka
(Maremaruka - 1) [Tekcr] : yuebHOe TIOcOOHeE. U.
1. Murerpansl / M. B. Makaposa, A. b. IlnaueHoB




; C.-IleTepO. roc. yH-T adpOKOCM.

npubdopoctpoenws. - CII6. : Uzn-so 'YALIIL, 2016.

- 127 c.
517 I'yeman, FOpuit Aponosuu (o). Beiciias 67
I 96 matemaruka. Psasr [Teker] : yaeGHOE Tocobue /

; C.-ITetepO. roc. yH-T a3pOKOCM.

10. A. I'yeman, C. I1. [lombITKHH,
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517 [TpakTukyM 1 UHANBUIYATbHBIC 3aJaHUS 10 29

IT 69 HHTETPaTLHOMY UCUUCIICHUIO (PYHKITUH OTHOM
nepeMeHHoM (TunoBsie pacyetsl) [TekcT] :
yuebHoe nocodue / B. A. bonoTrok [u ap.]. -

CII6. : Jlanb, 2012. - 336 c.

517 [abynun, M. U. Teopus pyHKIumit 19

I 13 KOMIUIEKCHOTO nepeMeHHOT0 [TekeT] : yueOHuK /
M. U. lllabynun. - M. : BUHOM.

3HaHui, 2012. - 248 c.

Jlaboparopust

7. IlepeueHb 3JIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHI ceTtn « HTepHeT»
Ilepeuenn 9JIEKTPOHHBIX 00pa3zoBaTEeIbHBIX pecypcosB MH(pOpPMaLOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JTUCIMILIMHBI

npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»

URL anpec HaumenoBanue
www.intuit.ru Hammonansusbiii OTkpseIThii YHUBepcuteT "UHTYUT"

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMSI, HCIIOB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 MPOTPAMMHOTO OOeCTICUeHUs TTpeicTaBieH B Tadsmire 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecreyeH s

Ne i/t

HanmMmenoBanue

He npenycmorpeno

8.2. IlepeueHp nH(OPMAIIMOHHO-

CIIPpaBOYHBIX CUCTCM,UCITIOJIb3YCMbIX npu

OCYIIIECTBIIEHUU 00pa30BaTEILHOTO MPOoliecca MO AUCIUILITNHE
[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B

Tabnuie 11.

Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM




Ne /1 HanmenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUIUIMHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HaunmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepuaTbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )

1 | JleknmonHas ayauTopus

10. Onenounble cpeacTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAIlUH
oOyJaronuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluU

Buj npoMexxyTo4HOM aTTecTanuu IlepedyeHb OLIEHOUYHBIX CPEJICTB
JuddepeHmpoBaHHbIN 3a4ET Cnucok BOIpocos;
Tectsr;
3anauu.

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMucs MpUMEHseTcsl 5-0ayuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopasi puBeaeHa B Tadnuue 14. B Teuenue cemecTpa MOXKET UCIOIb30BATHCS
100-0annpHast ~ mKajma ~ MOJAYJBHO-PEHTHMHIOBOM  CHUCTEMbl  YHUBEPCUTETa,  IIpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHIUI

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAN
5-0ayutpHas mIKama P P bopvp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIHFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJOKEHHSI C MPAKTUIECKON
JESITEIIbHOCTHIO HAIPABJICHYS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClelNaTN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
(Ga4uTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaATypPHL;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKOH JESITEIHHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOM CIIeMAaTN3NPOBAHHBIX TTOHSITHH.

(XOPOLIO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chpopMUpOBAHHBIX KOMITETEHIMI

«YJIOBJICTBOPUTEIIHHOY
«3aYTCHO»

JUTEPaTypPhI;

HAIpPAaBIICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,

— JIOMyCKaeT HECYIIECTBEHHBIC OIMOKN M HETOYHOCTH;
— UCIIBITHIBACT 3aTPYAHEHUST B MPAKTUYECKOM HNPUMEHEHUU 3HAHUM

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU

— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIIELIMAITM3UPOBAHHBIX MOHSITUH.

«HEY/IOBJICTBOPHUTEIIEHOY
«HE 3aYTCHO»

MaTepuana;
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (hOPMYTUPYET BEIBOJOB M 0000IIEHHUH.

— o0ydJaromuiics He YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
— JIOMYCKaeT  CYLIECTBEHHbIE  OMIMOKM W  HETOYHOCTU  IpHU

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUH;

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ko
Ne i/m [Tepeuyens BonmpocoB (3a1a4) 1S IK3aMeHa A
WHMKATOpa
Y4eOHBIM MJIaHOM HE IPEIyCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / qudd. 3adera
Kon
Ne i/m [Tepeuens BompocoB (3aa4) ans 3adera / qudd. 3ayera
p p (sana) 1 b WHMKATOpa
1 Crioco0bI OTIEeNICHUS] KOPHEH HEJTMHEWHBIX YPaBHCHHIH VYK-1.B.1

VYcnoBus CXOAUMOCTH UTEPAIIMOHHBIX MTPOIIECCOB

Kpurepuu ocTaHOBKHM UTEpAIMOHHBIX IPOLECCOB

Meroa penakcanuy sl OTBICKAHMSI KOPHEN HEJIMHEWHBIX
ypaBHEHUI

Meton HeroToHa (MeTOT KacaTelbHBIX )

Monudukanus metoga HerotoHa.

Meton xopn

[Ipumenenue cxemsl ['opHEpa AJ11 OTHICKaHUSI KOPHEW MOJIMHOMOB.
UeObImeBCKU METO/I TTOBBIIIIEHUS CKOPOCTH CXOAMMOCTH
HUTEPaIMOHHBIX METOJIOB

OCHOBHBIE TEOPEMBI O MPUOJIMIKEHUN PYHKIIUN TOJTMHOMAMHU
Teopema cyliecTBOBaHUS HHTEPIIOJISILIMOHHOTO IOJIMHOMA JIJIs
(hyHKIMIA, 3aJaHHBIX TAaOJIUIHO

NHTepnosssunoHHeli nonuHoM Jlarpanxa
WNutepnonsauuonHsiil noauHoM HeroToHa

TounocTs pubIKEeHHUS QYHKITNA HHTEPITOISITUOHHBIMH
MTOJIMHOMAaMU.

NHTepronannoHHbIi MOTUHOM DpMUTa

[TocTpoeHne KyOM4eCKIX MHTEPIIOSIIIMOHHBIX CIUTAHOB
TeopeTrueckre OCHOBBI IIOCTPOCHHS KBAIPATYPHBIX (HOPMYJT
dopmyJlia CPETHUX U €€ TOUHOCTD

(hopMyIa Tpanenuu u ee TOYHOCTh

®opmyna CUMIICOHA U €€ TOYHOCTh

Crioco6b! MOCTPOEHUS aJaNTHBHBIX (hOpMYyIT

Dopmyna Ditnepa




Crnaiis kBazpartypa

KBazgparypHsie pOpMyIbl HHTEPHOIAMOHHOTO THITA

Merton ['aycca 11 BEIYMCICHHUS ONPEACICHHBIX HHTETPAIOB
Yucnennoe nudepeHInpoBaHus.

BekTopsl, MaTpulisl ¥ onepanny Hal HUMH

HopMbl BEeKTOPOB U MaTpHI]

CoOcTBeHHBIC YUCIIa B COOCTBEHHBIE BEKTOpA MaTPHUI]
Omnpenenutens MaTPULBL M YHCIO O0YCIIOBIEHHOCTH MaTpPHIL
CrnenmanbHbIe THIIBI MAaTPHUILL U UX CBOMCTBA

OcoOEeHHOCTH PEeUICHHUs CUCTEM YPaBHEHUH MPSIMBIMU METOaMH

MeToa nocieaoBaTeIbHOTO HCKITIOUSHHS HEM3BECTHBIX (METO
l"aycca)

Merton XKopnana u qpyrue mogudukamun merona ['aycca
TeopeTtuueckue ocHOBBI MeTosa ["aycca

Marpuunas hopma Metona ['aycca u pacueTHbie GOpMyYIBI METOA
Meroa NpOroHKHU JJisl PELICHHs CHCTEM YPaBHEHUH C
TpeXAUaroHaJbHBIMA MaTPULIAMH U €r0 000CHOBaHHUE

Teopema HeitmaHa 0 cXOMMOCTH MAaTPUUHOTO psilia
Heo6xonumble 1 10CTaTOYHBIE YCIOBUS CXOAMMOCTH
UTEPALMOHHBIX METOJIOB

VYcnoBus CXOAUMOCTH PENaKCaIl[HOHHBIX METO/I0B

Mertoa npocToii UTepauuy, BEIOOP ONTUMAIbHBIX HTEPALUOHHBIX
apamMeTpoB.

Mertoz Sxoou

Merton 3eiinens

Mertoa BepxHel penakcalnuu

ITonepeMeHHO-TPEYT OJIbHBIN METOL

CreneHHON METO BBIYHCIICHUS COOCTBEHHBIX YHCET MaTpuUIlbl
Meroa npocToil UTEpaluy JJisl PELICHUS] CUCTEM HEJTMHEHHBIX
YpaBHEHUI

Meton HeroToHa AJ1s1 pellieHns] CUCTEM HEJIMHEMHBIX ypaBHEHUM
OcHOBHBIE TEOPEMBI KOPPEKTHOU pazpemnmoctu 3aaau Komu u
KpaeBbIX 3aa4 Ui OOBIKHOBEHHBIX A depeHnanbHbIx
ypaBHEHUI

CeTku 1 ceTouHble PyHKIMH

CeTouHbIE ONEPaTOPBI M UX aNNpoKcuManus 1uddepeHInaIbHBIX
OIIEpPaTopOB

Annpokcumarms audepeHraIbHOM 3a]a91 pa3HOCTHOM 3a1auei.
Y CTOWYMBOCTD ¥ CXOJUMOCTh PELICHNs Pa3HOCTHOM 3a1a4u
PasHocTHBIE ypaBHEHMS IEPBOTO M BTOPOTO HOPSIKA
TeopeTtnueckas ocHOBa METOJIOB pelieHus 3agaun Kommu
Hcnons3oBanue psga Teinopa ans pemienns 3aaa4d Komm

OIIK-3.3.1

Merton momanHbIX (Ditnepa) ans perenns 3anad Komm u ero
CXOAMMOCTb

MeTto npeAuKTOp-KOppeKTop A petenns 3aaau Kommu u ero
MOTPELIHOCTh

Meton Dinepa-Komm n ero norpemHocTs

OpHOMIaroBbIe METO/IBI BBRICOKUX MOPSAAKOB (MeTob! PyHre-KyTThI)
CobOcTBeHHbIe PYHKITHH ¥ COOCTBEHHBIE YHCIIA PA3HOCTHOTO
olepaTopa BTOPOTro MopsKa

MHoromarossie pa3HOCTHBIE METO/IBI

Crioco0bI OBHIIIIEHUSI TOYHOCTH YHUCIIEHHBIX METO/IOB

MeTob! pemeHus KpaeBbIX 3a7ad A YpaBHEHUH C TOCTOSHHBIMH
Koa(dpuIueHTaMu

Huckpetnsiil Meton Dypbe U181 pelIeHUs] PA3HOCTHOM KpaeBoil
33]1a4H.

UricneHHBIN METOA pelIeHUs KPaeBbIX 3a7iay JAJIsl YpaBHEHHH €

OIIK-3.V.1




MEepPEMEHHBIMU KO3 UIIMEHTaMU

UrcnieHHBIE METO/IBI PEIICHNUS KPaeBBIX 3a/1a4 IS HETMHEHHBIX
ypaBHEHUI BTOPOTo Nopsiika. MeToJ| CTPeNIbObL.

Y CTOWYMBOCTD pelIeHNs JUCKPETHON 3ajaun

TeopeMa 0 CXOJIUMOCTH pEelIEHUs] AUCKPETHOM 3a/1aun

Merton PyHre MOBBIIIEHHSI TOYHOCTH YHUCICHHBIX METOAOB PEIICHS
3anau Komwm

Onnomarossie MeTobl PyHre-KyTThl U UX MOTPELIHOCTD
MHorormarosbsie MeTOIBI penreHws 3aaad Komm (Meton Amamca)

[lepeyenp TeM [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHn TeM AJ1s1 KypCOBOTO MPOSKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t N
KYpCOBO#1 pabOThI

[IpumepHbIil TepeyeHb TEM IS KYpPCOBOTO IPOSKTHPOBAHMUS/BBITIOTHEHUS

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHUs TPOMEXKYTOYHOW AaTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B TaOnwuie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JJIs TECTOB

Ne

~

[IpuMepHBIii epeyeHb BOIIPOCOB ISl TECTOB

Kon
WHIU
KaTtop

OyHELMA U(X,Y) 330aHa Tabnuuen.

o Y1 1,2 14
0,5 1,1 14 1%
0,6 1,3 1,5 21
0,7 1,8 17 2.0

on

3Ha4eHHe YAcTHON NPoM3B0AHON @, BBIMMCAEHHOE C MOMOLLBID LIEHTPANbHOM pasHocTH B Todke x = 0,6; ¥ = 1,2 paBHo

?)3

91,5
?) 1,987
?) 2,4

'}'rpaELHE'HHE' B YaCTHbIX NpPOW3B0AHBIX BTOPOro NOpA4Ka

n __n On M ™
+¢ +d—+e—+ fy=p
x: &y g° &

] ; 2
A) MmeeT napabonWHeckmid THI, eCAK b ~4ac=0

i . 2
B) umeet runepBonmueckuii Tn, ecan b = 4ae <0

NVA-m8a, B-aa

) A - Het, B - HeT
VA -Her, B - ga
VA - g3, B - Her




Ana dopryn wcnenHoro guddepeHUMpoBaHHA CNPABEANHED] CAEAYOWHE YTESPHAEHHA:

ﬁ.:l UEHTPANBHBIE PAa3HOCTH MMEHT Bonee BBICOKYHY TOYHOCTE, Yem OAHOCTOPOHHHE DaiHOCTH

BJ OAHOCTOPOHHKWE Pa3HOCTH HENB3A HCNONBE3I0BATE 4NA annpOoKCHMaUMK I'IE'DEI-DIH1 I'IpDI-13EI-D.£I,HDﬁ

Y A-ner,B-pa
) A - HeT, B - HeT
7 A-na, B-ga

) A- pa, B - Het

PaccmatpuBaeTtca sagada Hown ana crcTembl guddepeHumManbHbix YpasHeHHI

y'=xy y=y,=2
'=y+z  z{l)=z,=1

OauH Wwar meToaa Innepa c h D:]-,EI,B.ET pezynbTat

an=24 z=14
y0=05 5 =1]
an=al 2,=12
=24 5 =13

YRamHTe NPEBEXAEHYH NOCNefoBaATENEHOCTE ,ﬂ,EﬁCTEI-I-1I:‘1 NPH pelleHHH CHCTeM NHMHEHHBIX YpaBHEHHﬁ METOLOM I'aycca

7) CBECTH MATPMLY K CTYNEHYaToMY BHAY
7) caenate oBpaTHLIN X04 MEeToa raycca
?) HaNWCaTb PACLUMPEHHYH MATPHLY CHCTEMBI
7) 2anMcaTh MOAYHEHHYH CHCTEMY YDABHEHMI

o'u

- - - - 2
DyHKUMA u(x,y) 3a4aHa Tabnuuen. HalamTe sHa4eHHe YacTHOH NpoM3B0aH0H a}’ , BbIMHCAEHHDE

X J" 3,0 3,2 3,4
0,5 1,0 1,4 2,2
0,7 1,2 1,8 2,6
0,% 1,8 2,4 3,4

NPH NOMOLWM LEHTPANBHON PasHOCTH, B Todke X = 0,9; v = 3,2 (YHamMTe 04HH 2HAK Nocae 3anAaToH)

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCSl 3a09HON (hOPMBI
o0ydeHus, Ipe/ICTaBICHbI B Ta0wmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLEIyphl  OLIEHUBAHHSA
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLHUH, COJIEpKarcsi B
JOKAJIBHBIX HOPMAaTuUBHBIX akTax [YAII, pernameHTHpyHOIIUX MOPSAIOK MU IPOLEAYPY




NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluu 00y4JaroImuXcs
I'VAIL

11. Meroaudeckue yKa3aHus A1 00yUJaIOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

OcHOBHas 1elb JTUCHUIUIMHBI «BbhluMciuTeNbHAs MaTeMaTHKa» — HAYYUTh CTYJIEHTOB
HCIIOJIb30BaTh YMCJICHHBIE METOJbI MPU PELICHUM 3aj]lad, KOTOPbIE€ OMHUCBHIBAIOTCS CHUCTEMaMHU
JTUHEHHBIX W HEJIMHEWHBIX ypaBHEHUH, Mu(QPepeHIInaTbHBIMU yPaBHEHUSIMU, HHTETPATbHBIMU
ypaBHEHUsAMH W Jp. JlaHHas MUCHUILIMHA TPU3BaHA MOJATOTOBUTH CTYACHTOB K pa3padOTKe M
MPUMEHEHHUIO BBIUUCIUTEIBHBIX aJITOPUTMOB PEIICHHS] MAaTEMAaTUUYECKUX 3a/1a4, BOZHUKAIOIIUX B
MpoIecce MO3HAHUS U UCIIOJIb30BaHUS B MTPAKTUYECKOM EATEILHOCTA 3aKOHOB PEAIbHOTO MUpa
MOCPEJICTBOM MAaTeMaTUYE€CKOTO MOJICTUPOBAHHUS.

3aga4uu U3y4eHUs AUCHUTIIAHDL:
- O3HAKOMJICHUE CTYJICHTOB C MPEUMYIIIECTBAMU U HEJOCTATKAMH YHCIICHHBIX METOJIOB PEIICHUS
3aj1ad4;
- U3yYEHUE YUCIICHHBIX METO/IOB PEIICHUS PA3IMYHbBIX 33]1a4;
- IPOJIEMOHCTPUPOBATh TPUMEHEHUE U3YUYCHHBIX METOJIOB K KOHKPETHBIM 3a/1a4aM.

Mertoauyeckue ykKa3aHusi JJIsi  O0Oy4alOIIMXCS 10 OCBOCHHIO JICKIIHOHHOIO
MaTepHuaJa

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
ryOOKoe U CHOE M3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIIMM B
paMKax JIUCHMILIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO MH(OPMALUIO 110 TEME, a B OCBOCHHUHU
GyHaaMEeHTANBHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAyYHOrO IIO3HAHHSA, HOBEWUIINX
JOCTMDKEHUI Hay4yHOH MbIciau. B yueOHOM mporecce JIEKIUsS BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUU. JIeKIMs pacKpblBaeT MOHATHIHBIN anmapar
KOHKpETHOH o0yiacTH 3HaHusA, €€ mpoOseMbl, JaeT LeJbHOE NpEeACTaBICHUE O JAUCLUILIUHE,
IIOKa3bIBACT B3aUMOCBSI3b C APYTMMU AUCLUIUIMHAMM.

[TnanupyemMsble pe3yabTaThl IPU OCBOSHUH 00yYaroIKUMCs JIEKIIMOHHOTO MaTepHuaa;

— IIOJIy4YCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHWW, YPOBEHb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENOoJaBaTeIeM;

— pa3BuTHE NOPO(ECCHOHATBLHO—JEIOBBIX  KAyecTB, JIIOOBU K MpeaMery U
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOsIBJIEHHE HEOOXOIMMOro HHTEpeca, HE0OXO0AMMOTO Ul CAaMOCTOSATEILHOW paboThI;

— TOJy4YeHUE 3HAHUU O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— Hay4YuTCsl METOJMYECKH oOpalaThiBaTh MaTepuan (BBIACNATH TIJIABHBIE MBICIU U
MIOJIOXKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh MX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JIekuMOHHBI MaTepual MOXET CONPOBOXKIATbCA JIEMOHCTpauuend CIaioB H
UCTOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHMSI OT/AETBHBIX TEMATHUK I10 IUCHUIUIMHE.

CrpyKTypa npefocTaBieHusl JEKIHOHHOIO MaTepuaa:

— Pazpen 1. Benenue B mpeaMeT; TEOPHs MOTPEITHOCTEN

— Pa3pen 2. Uucnennoe MHTErpupoBaHue

— Pazpen 3. Meronsl pemeHus 3a1a4 JIMHEHHOHN anreOpbl

— Paznen 4. MeTopl penieHust HETMHEUHBIX U TPAHCLIEHIEHTHBIX YPAaBHEHUM

— Pazpmen 5. UncneHnrpie METONBI pelIeHUs] OOBIKHOBEHHBIX NG (epeHIInaTbHbIX ypaBHEHUI
— Paszgen 6. UnTepnionupoBanue u annpoxkcuMarus QyHKIH



MeToauyeckue ykazaHusi MJIA O0YYAOIIHXCH MO NPOXOKICHUIO NMPAKTHYECKHUX
3aHATHH

[IpakTuyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (POPM OpraHU3alMH y4eOHOTO
mpolecca, 3aKI0YaronIeiics B BHIMOIHEHUH 00yJaroIIMMHKCS 0]l PYKOBOJICTBOM IpenoaaBaTes
KOMILJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKHX OCHOB Yy4eOHOU
JTUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OMbITA TBOPUYECKON AESTEILHOCTH.

Lenbi0 MPaKTUYECKOTO 3aHATUA Il 00YJarOIIErocs ABISETCS MPUBUTHE 0OydJaroLIeMcs
YMEHUI U HAaBBIKOB IIPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yUYaIOMIeMcsl IPAaKTUYECKUX 3aHITHH:

— 3aKperuvieHue, yriayOjleHue, pacildpeHHe M JAeTaju3aius 3HaHWW TNpU pelIeHUuU
KOHKPETHBIX 3a]1ay4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHMEC HOBBIMH METOJaMH W METOJUKAMU H3YYCHHUS KOHKPETHOU y4eOHOI
JTUCUUTLTAHBI;

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBIIIOJIHEHUS 3aJJaHUI;

— ofecrieueHue palMOHAIBLHOIO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIYaIbHON (popm
00y4eHusI.

DyHKIUU NPAKTUYECKUX 3aHITUI:

— IIO3HaBaTeJIbHAs;

— pa3BUBarOLLas;

— BOCIIUTATEJIbHAA.

[To xapakTepy BBIMONHAEMBIX OOYYaIOIIUMCS 3aJaHUN MO NPAKTHUUYECKUM 3aHSATUIM
MIOAPA3ACIIAOTCS Ha!

— O3HAKOMMTENIbHBIEC, MPOBOJAMMBIE C LEIbI0 3aKPEIUICHWs M KOHKPETH3aluu
M3YYEHHOTO TEOPETUYECKOI0 MaTepuaa;

— aHAIWTUYECKHE, CTABSIIME CBOCH IIEJIbIO MOJyYeHHEe HOBOW MH(OpMAaIMi Ha OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

— TBOpYECKHE, CBA3aHHBIE C MOJTYyYECHHEM HOBOW MH(POPMAIUHU ITyTEM CaMOCTOSTEIIEHO
BBIOpaHHBIX MOJXO0B K PEIICHHUIO 3a/1a4.

@opMbl  OpraHu3alMyd MPAKTUYECKUX 3aHATHI OINPENENIIOTCS B COOTBETCTBHH CO
crenupuIecKuMi OCOOEHHOCTAMH Y4eOHOW TUCHUIUIMHBI U UensMu oOydeHus. OHH MOTYT
MPOBOJUTHCS:

— B UHTEpakTUBHOW ¢opMe (pelieHne CUTYallMOHHBIX 3a/ad, 3aHATUS 110
MOJEIUPOBAHUIO  pPEANBbHBIX  YCJIOBUW, JEJIOBBIE  WUIPbl, WIPOBOE IMPOECKTUPOBAHME,
MMUTAIIMOHHBIE 3aHSATHS, BBIC3HBIC 3aHATHS B OpraHU3aliu (MIPEANPUITHS), eioBas yueOHas
urpa, poJsieBas uIpa, IICUXOJOTUYECKUM TPEHUHI, KEWC, MO3rOBOM INTYpM, TPYIIIOBBIE
JIMCKYCCHUH);

— B HE UHTEPaKTHBHOW (hopme (BBHIMOTHEHUE YIPaXHEHUM, pellleHue THUIMOBBIX 3ajad,
pellieHre CUTYaIl[MOHHBIX 33/1a4 U JPYTOE).

Meroanka NpoBEJAEHUSI MPAKTHUUECKOTO 3aHSTHUSI MOXET OBbITh Pa3IuYHOM, MPU ITOM
BaXHO JIOCTHKEHHE OOIIEH 1€/ JUCIUILTHHBIL.

TpeOoBaHus K NPOBeICHUIO NPAKTHYCCKUX 3aHATHI

CopepxaHue NMPaKTUYECKUX 3aHITHH COOTBETCTBYET pasjieiaM JIEKLIMOHHOTO MaTepuaja U HalpaBiIeHHUIO
Ha (opmupoBanue obmmenpodeccuonanproi kommereHnun OK-10 um npodeccronansapix komnereHmuid [1K-1 u
TIK-2. Kaxoe mpakTH4yeckoe 3aHATHE NpPeJyCMaTpPUBAET KaK BBIMOJIHEHHE 3aJlaHUIl TEOPETUYECKOro IlaHa Jist
MPOBEPKU CTENEHH OCBOCHHMS JIEKLIMOHHOTO MaTepuaja, Tak W 3aJaHusl AJs OBJAJEHHs] HaBBIKAMU U METOJaMH,
HEOOXOMUMBIMHU TIPH PEIICHUHU 3aJad, BCTpeyarommuxcs B nocienyromux auciumimaax OOIL. [Tpumepsr 3amad,
pelraeMpIX Ha MPaKTHYECKUX 3aHATHIX, IPUBOSTCS HIDKE.



|. Ilokasare, uto B MeToae HeloTOHA nocnea0BaTensHOCTE NPHOIHAKEHHIT THO0 MOHO-
TOHHO YOBIBAET, MTHOO MOHOTOHHO BO3PACTaET, €C/IH MPOH3BOAHAA COXPAHAET 3HAK U MO-
HOTOHHA.

2. BeisicHHTE K KAKOMY M3 KOpHeii ypasaenua x> — x = () cxogurces metoa Heiotona,
€CITH HAYMHATE ¢ MPOH3BOILHOTO Xg.

3. YuuThIBas, YTO KOMILIEKCHBIE KOPHH MOMHHOMA MONAPHO CONMpsKeHHbie X, = c +id,
NOCTPOHTE, C HCNOMB30BAHHEM aHanora cxeMel [ opHepa, anropuT™ BRIMHCIEHNA JOEHCT-
BHTENBHOH H MHHMOIl 4acTell ITHX KOPHEI.

4. Ioctpouts kBaaparypusle opmynel ['ayeca npu n=2 1 uceneaoBars HX NOTPELL-
HOCTb.

5. lMonyunte kBagparypuyio Gopmyny CHMICOHA MYTEM 3aMeHbl (DYHKLHH HA OTPE3Ke
[2;_4, X;] mOMUHOMOM BTOpOIi CTENEHN.

6. Ucnonb3ya kanpatyphble (POPMYIILI, HAMHCATL AITOPUTM PEIIEHHA HHTETPATBHOTO

ypasienns y(x) = f(x) + _]:: K(x,t) yv(t) dt, rne f(x), K(x,t) - 3anaunsie pyHk-
LHH.
7. Ilokazars, yTo annpoKcHMAaLns NepBoi NPoOH3BOAHON dopMyIaMu

_4f(en) = 3 f(x;) — 4f(x:+z)
— Ef(x!] - 4f(x1—1) - f[x:—z)

f f(le) f(x{—l]
hi = 2h

fui =
fui =

HMECET BTGPDﬁ NopAaoOK TOUHOCTH.

I. Metogom 0T NpOTHBHOTO J0Ka3aTs TEOpeMy Anamapa.

2. DLI,f:HI-]Th HOPMY MOTPELIHOCTH B ClTYYAC HATHYHA I'lﬂl'pf:l.l.[HDCTEﬁ [IPpH BBIYMHCIEHHH 3J1¢-
MEHTOB MATPHUBI CHCTEMEI.

3. BriBecTH popMynBl METOAA MPOTOHKH NPH HCKIIOYEHHH HEH3BECTHBIX B MPAMOM XO€ B
00paTHOM MOPAIKE.

4. Jlokaszars Teopemy Heilimana B cnyuae cCHMMETPHYHBIX MATPHLL.
5. Jlokazare Teopemy Camapckoro.
=2
6. Jlokaszare, uTto npu BeIOOpE T fimm) + () (A > 0) nopma marpuusl
OyaeT MHHHMANBHOI.

7. Hccnenyiite cxoanMocTs MeToa 3eiaens, Koraa

i=1,..n, 0<g<l

glag|l > ) |ayl,

JE]



1. ToctpouTs pemenne auddepeHunanbHLIX H Pa3HOCTHLIX 3a1a4. OnpenenuTs NOPAIOK an-
NpoKcHMAaLuH cxemoit auddepeHunansHOro ypaBHeH!s H NOPAJ0K CXOAHMOCTH PA3HOCTHO-
ro peleHns K TOUHOMY

Yi+1=Yj

a. y =y, y0) =1 “=—=y,%=1y =yH))

Yir1—Vj Vi1 t¥j

b. y'=v, y(0)=1; — = —,% =1, y; = y(hj).

c. ¥ —y=0,y0)=0,y(0)=1;

2. ToctpouTe uncieHHblii MeTo pewenns 3aaaun Ko ang odsiknosennoro anddepennn-
aLHOTO YPABHEHHS.

3. lloctponTs YHCAEHHEIH METO M IOKA3aTh €10 CXOAMMOCTE /1A PELIEHHS KpaeBoil 3a1a4u
s auppepeHIHATBHOTO YPaBHEHHS BTOPOTO NMOPAAKA C KPAEBbIMH YCIOBHAMH TPETLETO
pona.

MeToanyeckue yka3zaHusi JJs 00y4aOIMXCS 1O MPOXOKIEHUI) CAMOCTONATETbHOI
padoThbI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIBHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy O
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJTI0YATh B €051 KOHTPOJIBHYIO padoTy.

B mpouecce BBIMOMHEHHSI CAMOCTOSTENFHOW paboThl, y oOydwaromerocs (hopMupyercs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMCHUS
N HaBBIKM B YCBOCHHMU H CHCTCMATH3ALIUH HpI/IO6pCTaCMI)IX 3HaHI/II71, o0ecrieunBaeT BBICOKUH
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, TMOMOTaeT NOMYyYUTh HAaBBIKU TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yJaronuxcst SABISIOTCS:

—  y4eOHO-METOMYECKUI MaTepHa 1o JUCIUILINHE;

— METOAMYECKHE YKa3aHUS IO BBHIMOIHEHUIO KOHTPOJIBHBIX paboT (A1 0Oydaromuxcs
10 3204HON (hopMe 0O0ydeHus).

MeTtoanyeckue yka3aHusl AJsi O0y4AIOLIMXCH 1O NMPOXOKACHUIO MPOMEKYTOYHOMI
aTTrecTaluu

[IpomexyTouHas  artectanus  OOydalOImIUXCs — MpeAycMaTpuBaeT  OIICHHBaHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceOs:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOy4JaIOMUMCS B TIPOIECCEe
W3Yy4EeHUs BCEHW MUCITUIUIMHBI UM €€ YacTH, HAaBBIKOB CAaMOCTOSITEIFHOW pabOThI, CIIOCOOHOCTH
NPUMEHATh MX [Jis pEUIeHUs] MPAKTHUECKUX 3ajad. JK3aMeH, Kak MpaBWIO, MPOBOJUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAIMOHHOW OIEHKON «OTIUYHO»,
«XOPOLIOY, «YJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYYEHHBIX OOYyYalOIUMCS B XO/€ U3yUCHUS
yueOHOM TUCIUTUTMHEI B [IEJIOM WJIM IPOMEXYTOUHAas (TI0 OKOHYaHUU CEMECTpa) OlIeHKa 3HAHUH
00yJaronuMcs 10 OTJIETBHBIM pa3fienaM JUCIUTUITMHBI C aTTECTAIMOHHOW OIIEHKOM «3a4TeHOY
WIN «HE 3a4TECHO.



— nuddepeHIMpPOBaHHbBIM 3aueT — 93T0 (opMa OLEHKM 3HaHUH, IOJy4YeHHBIX
00yJaromMMCs TTPH U3yYEHUH AMCLUIUIMHBL, IPH BBIIOJTHEHHH KYPCOBBIX HPOEKTOB, KyPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATEILCKUAX PAa0OT U MPOXOKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
«OTIMYHOY», «XOPOLIOY», KYIOBIECTBOPUTEIBEHOY, «HEYIOBICTBOPUTEIHLHO.

Cucrema OIIGHOK TIIpM TIPOBEICHUH IPOMEXKYTOUHOW aTTECTAl[MH OCYIIECTBISETCS B

cooTBeTCTBUU ¢ TpeboBanusiMu [lonoxkennit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
MIPOMEKYTOUHON arrectanuu cryaeHToB ['YAII, oOywaromuxcs 1Mo mporpamMmaM BBICHIETO
oOpazoBanusi» u «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa ydeOHOW paboThl
crynentoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHeCceHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




