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AHHOTaUs

Jucuunnuna «BeruucnurenabHas MaTeMaTHKa BXOAUT B 00pa30BaTeIbHYIO MPOTrpamMmy
BBICIIETO O0pa3oBaHUS — TPOrpaMMy CHEIUAIMTETa I10 HAMpPaBJICHUIO TOJITOTOBKHU/
CIIELINATILHOCTHU 10.05.05 «be3zonacHocTh nH(}OpMaAITMOHHBIX TEXHOJIOTUN B
MIPABOOXPAHUTEILHON cdepe» HampaBieHHOCTH «OpraHu3anus W TEXHOJOTHH  3allUThI
uH(popManuu (B MHPOPMAIIMOHHBIX cUcTeMax )». JucuurnHa peanusyetcs kadeapoit «Ne33x.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

VYK-1 «Cnoco0GeH oCyImecTBIsATh KPUTUYECKHH aHalu3 MPOOJEMHBIX CHUTYalluid Ha
OCHOBE CHCTEMHOTO I0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUN

OIIK-3 «CnocobeH HCIoab30BaTh  OOIIEHAYYHbIE METOABI, 3aKOHBI  (DHU3UKH,
MaTeMaTUYeCKHl anmnapar, METO bl MOJCIUPOBAHKS U IPOTHO3UPOBAHUS PA3BUTHSI IIPOLIECCOB U
SBJICHUY TPU peLICHUH NMPO(ECCHOHAIBHBIX 3a/1a4»

Cojnepkanue TUCHUILIUHBI OXBAThIBAET KPYI BOIIPOCOB, CBA3AHHBIX C  O3HAKOMJICHUEM
CTYJIEHTOB C THUIIOBBIMH 33/1a4aMHU, KOTOPbIE MPUXOAUTCS peliaTh CIELUAINCTAM 10 YKa3aHHOU
CIEIUATBLHOCTH.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
y4eOHOro mporecca: JEKIMH, MPAKTUYECKUE 3aHATHSA, CAMOCTOsITEIbHAas paboTa CTyACHTA,
KOHCYJIbTALINH.

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

OO6miast TpyA0EMKOCTh OCBOCHHS AMCIUIUIMHBI COCTaBisieT 4 3a4eTHBIX eauHulbl, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
CopepxaHue TUCIUILTMHBI «BBeACHNE B CIEIMAIILHOCTDY OMPEACSETCS TOCYAapCTBEHHBIM
crangaproM 1o crnenuanbHocT 10.05.03. OcHoOBHas 1enb JIUCHUILIMHBI COCTOUT B
O3HAKOMJICHUM CTYACHTOB C THIIOBBIMH 33Ja4aMU, KOTOPBIE TPUXOJUTCS peIiaTh
CIIEIUAJIUCTaM 110 YKa3aHHOHW CIEIUaTbHOCTH.
OCHOBHOE BHHMAaHHE YJCNSETCS KOHKPETHBIM 3a7adaM, a 3aTeM MPOBOJMTCS HX BO3MOXKHOE
00o0011IEHHE.

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
KOMITETCHIIMSAMH WJIM WX 4acTsAMU. KOMIIETeHIIMM ¥ WHIMKATOPBI UX JTOCTHKEHUS NIPUBEIACHBI B
Tabmuie 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W HHIUKATOPOB UX JIOCTHKCHUS

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

CTPATEruIo IENUCTBUI

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

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

Ob6menpodeccuoHanbHbIe
KOMIICTCHIINU

arrmapar, METOJbL
MOZACIIMPOBAHUSA U
MMPOTrHO3UPOBAHUA

pa3BUTHS IPOLIECCOB
U SABJICHUM IIpU
pelieHnn
npodeccuoHaTbHBIX
3ajau

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 MOXET 6aBI/IpOBaTBCH Ha 3HaHUAX, paHCC HpI/I06pCTeHHLIX 06y‘-IaIOIJ_II/IMI/ICH
IIPpU U3YUCHUU CIICAYIOIINX JUCHUIIIINH
I[I/ICI_II/IHJII/IHa 6a31/1pyeTc;1 Ha 3HaHHUAX, paHECC HpI/IO6pCTeHHBIX 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 3HAYECHHE, TaK M UCIOIB3YIOTCS IPU U3YUYEHUH IPYTUX TACIHILIAH:




Teopus uapopmanun

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

— VYdeOHas NMpakTHKa

— Kpunrorpagudeckue MeTo bl 32U THI HH(GOPMAIUH

3. OOBEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEM O0beMe JMCHUILIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
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 oucyunuHsl, 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHuie 3aHamus, BCEro Jac. 68 68
B TOM YHCJIC:

aexip (J1), (dac) 34 34

1('IpaI()TPI‘{eCKI/Ie/CeMHHapCKI/Ie sanarus  (I13), 34 34

qac

nabopaTtopHbie paboTs (JIP), (uac)

KypcoBoil npoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac)

CamocmoamenvHnas paboma, Bcero (dac) 76 76

Buo npomesxcymounoit ammecmayuu:. 3a4er, Tndd

mudd. 3auer, sk3ameH (3auer, Judd. 3auy, ' Hudd. 3au.
3au.

OK3.%%)

[Ipumeuanue: **KaHz[Hz[aTCKHﬁ SK3aMeH

4. ConeprkaHue TUCIUTUTMHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUILIMHEI 110 pa3JeiaM 1 BUAaM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Pasiesbl, TEMBI JUCIUTITHHBL Jlexunn | 113 (C3)) - JIP KII CPC
ACTEL, et (qac) (qac) (qac) (qac) (qac)
Cemectp 4

Pasnen 1. Beenenue B ipeaMeT; Teopust 2 10
IIOTPEUTHOCTEN.
Paznen 2. YuClIEHHOE HHTEPUPOBAHHKE. 4 6 10
Paznen 3. MeTozpl petiieHus 3a1a4 JTHHSHHON 10 6 14
anreOpsl.
Paznen 4. Metoap!l pemeHrs HETUHEHHBIX U 8 6 14
TPAHCIICHICHTHBIX YPaBHEHUH.
Paznen 5. UnceHHBIE METOIbI PEIICHHSI 4 8 14
OOBIKHOBEHHBIX AU PEPEHIMAILHBIX YPABHEHHUIA.




Paznen 6. IHTepnoupoBaHKe U alPOKCHMAITHST 6 8 14
GYHKITHH.

Hroro B cemecTpe: 34 34 76

Hroro 34 34 0 0 76

[IpakTuyeckass TMOArOTOBKA 3aKJIIOYAETCS B  HEMOCPEICTBEHHOM  BBIMOJIHEHUH
OoOy4JalolmMMHUCS  OMNpelNeJeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCcCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — CopeprkaHue pa3esioB U TEM JICKIIMOHHOTO IHUKJIA

Howmep paznena HasBanue u conep:xkanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1 1. Beegenue B AUCHUILIMHY; PEAMET U 33a4X BEIYUCIUTEIHHOM
MAaTeMaTUKH; IOTPEIIHOCTh: HEYCTpaHUMasi U yCTpaHUMas;
MIOIPEIHOCTh AIPOKCUMALMK U BBIYHCIUTENIbHASL.

2 2. UucneHHOe UHTETPUPOBAHKE; 3a/1a4a YHCICHHOTO HHTETPUPOBAHMS;
BBIYHCJICHUEC ONPCACIICHHBIX UHTCIPAJIOB ACTCPMHUHHUPOBAHHBIMHA 1
CTOXaCTHYECKUMHU MeTonaMHt ((pOpMyJIIbl IPSIMOYTOJIBHUKOB, TPAIICLHH,
Cumricona n metoasl MonTe-Kapio); morpemraocta hopmyn
YHUCJIICHHOI'O MHTETPpHUPOBAHMA, CpaBHI/ITCJ'II)HI:Jﬁ AHAJIN3 MIPCUMYILECTB
Y HEJIOCTaTKOB PACCMOTPEHHBIX METOJIOB.

3 3. Metonp! perieHns 3a1a4d JHHEHHOW anreOpsl. Pemenne cucteMsr
TUHEWHBIX anredpandeckux ypaBHeHult (CJIAY); kiaccudpukaus
Meto10B pemieHust CJIAY.; Tounsie metoasl: perienne CJIAY
MeTOoJIJaMH JIMHEWHOH anreOpbl; MeTox ['aycca (cxeMa enHCTBEHHOTO
neneHus); meron I'aycca ¢ BHIOOpOM ITIaBHOTO 3JIEMEHTA; BBIYHCICHUE
00paTHOH MaTpHIIBI M OTpenenuTels MmeTooM [aycca;
npubmKeHHbIe MeTo bl perienus CJIAY (yciaoBus u CKOpOCTh
CXOJMMOCTH): METOJI POCTOi nteparuu (Slkodmn); Mmeron 3ennens;
METOJI CKOpPEHIIIEeTo cirycka (TpaaneHTa)

4 4. MeTo/pl peleHus] HETMHEWHBIX U TPAHCLIEHACHTHBIX YPaBHEHUH;
9TaIlbl PELICHHUS] HEJIMHEHHBIX U TPAaHCLIEHACHTHBIX YpaBHEHUH (0HO
YpaBHEHHUE): OTJeNICHHE KOPHEW, yTOUHEHHE PELICHUS; TPUOIMKEHHbIE
METO/IBI pellieHus (0OTHO ypaBHEHHUE): TpapuuecKuii METOl, METO]
MUXOTOMUH, METOJ] XOpI, MeTo,T Hphl0TOHA (KacaTenbHbIX),
MOIU(PHUIMPOBaHHBIA MeTol HbI0TOHA, METOJT CeKYILHX,
KOMOWHHPOBaHHBIN METO; MPUOIMKEHHBIE METO/Ibl PEILIEHUS CUCTEM
HEJIMHEWHBIX ypaBHEeHMI: MeToa HploTOHA, METOT rpaiueHTa

5 5. UncneHHbIe METO/IbI PELICHUS] OOBIKHOBEHHBIX UG depeHInaTbHBIX
ypaBHenuit (OY); popmynuposka 3agaun Komm; ogHomarossie
metosl pemerus O/1Y (nmepBoro nopsiaka): pa3inokeHue B psij
Teitnopa, metoasl Pynre — Kyrra nepBoro mopsiaka — meton Jitnepa;
BTOPOT'0O MOPSAJKA — HCIIPABIEHHBIA 1 MOJU(PULIMPOBAHHBIA METOIBI
Oiinepa; metox Pynre — Kyrra ueTBeproro nopsjaka, MHOTOIIarOBEIE
METOJIBI: METOJ AJlaMca YeTBEPTOTO MOPSJIKA; OIIEHKA MOTPEITHOCTH
MPUMEHSAEMBIX METOOB; NIPaBUiIO PyHre; cpaBHEHNE OAHOIIATOBBIX U
MHOT'OIIArOBBIX METOZOB (IIOTPEHUIHOCTh, TPYAOEMKOCTb, U T.I1.

6 6. aTepnonupoBaHue 1 anmpokcuManus GyHKIIHI; 3a1a4n
WHTEPIOINPOBAHUS | alllIPOKCUMAIUH (TIpeCTaBIeHus ) (PyHKIINI;
uHTEpHoIsIIUOHHbIE hopMyisl I'peropu — Hetotona, Jlarpamxka u
HeroToHa (paszaeneHHble pa3HOCTH); 00paTHOE HHTEPIIOIUMPOBAHUE;
CXOAMMOCTh MHTEPIIOISIIMOHHBIX TOJIMHOMOB BBICOKHX MOPSAKOB;




WHTEPHOIUPOBAHKE CIIAafHAMU: JTMHEHHbBIE, KBaIpaTUUHbIE U

KyOW4eCcKHe CIIAiHBI; OTHICKaHHE MTapaMeTPOB SMITUPHUECKAX
(hopMyJT METOZIOM HAMMEHBIIINX KBaPATOB; 0A3UCHBIC ()YHKIIHH,
Marpuia ['paMa 1 ee cBoiiCcTBa

4.3. IlpakTtuueckue (CEeMHUHAPCKUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6ymma 5 — [IpakTudeckue 3aHsITHS U UX TPYJ0EMKOCTh

N3 nux No
Ne | Tewmsbl npaktudeckux | @opmel IpakTU4EeCKuX | TpynoeMKOCTh, |IIPAaKTUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (gac) MMOATOTOBKH, | THUCITHII
(dac) JIUHBI
Cemectp 4
1 | Yucnennoe Pemenue 3amau 6 4 2
WHTErPUPOBAHUE
2 | Pemenue 3amau Permrenune 3amau 6 4 3
JMHEHHOH anreOphl.
3 | Pemenue HenMHENHBIX Pemenue 3anau 6 2 4
U TPAHCLICHIEHTHBIX
YpaBHEHUH.
4 | YncneHHbIE METOIBI Pemenue 3amgau 8 4 5
peueHus
OOBIKHOBEHHBIX
g depeHInaTbHBIX
YpaBHEHMIA.
5 | UareprionupoBanue u Permenune 3amau 8 3 6
arrmpoKCuMaInus
(dyHKIHH.
Bcero 34 17
4.4. JlaGopaTopHble 3aHATHS
Tewmbl JTab0opaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh PUBEACHBI B Ta0OHIIE 6.
Tabnuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
No HamveHoBanue 1a6opaTopHBIX padoT TpynoeMKOCTh, | MpakTUYECKO# | pa3merna
n/m (uac) MTOATOTOBKH, | JHCILIHII
(gac) JINHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTHpoBaHKEe/ BHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Bupl camocTosiTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.




Tabmmia 7 — Bugsl caMOCTOSITENNHHOM pabOTHI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 4,
Bun camocrositensHoi paboTh
qac qac
1 2 3
W3yueHne TeopeTHIecKoro Marepuasia
36 36
nucuurnHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
Homamnee 3amganue (/13)
Kontposbabie paboTsl 3a0unnkoB (KP3)
IToaroroBka K mMpoOMeXyTOYHOU
20 20
arrectanuu (I1A)
Bcero: 76 76

5. IlepeueHs yu4eOHO-METOANUECKOTO OOECIeUeHuUs
JUTSL CAMOCTOSITEIBHON paOOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIMYEeCKUE MaTepHalbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeuyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUeOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp me4aTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUI

KomnmuecTtBo 9K3eMILIsIpoB B
HIudp/
URL apec bubnuorpaduueckas ccpiika OubmoTeKe
(KpoMe JIEKTPOHHBIX SK3EMILISIPOB)

517 [IpakTHKYM W WHAUBUAYATbHBIC 3a0aHUS TI0 29
1169 WMHTETPAITEHOMY UCUUCIICHHUIO (DYHKIIUK OJHOM

nepeMeHHoM (TunoBsie pacyetsl) [TekcT] :

yaebHoe ocodue / B. A. bonoTrok [u ap.]. -

CII6. : JIans, 2012. - 336 c.
517 I'yeman, FOpuit AponoBuy. JIuneiinbie 53
I'96 MIPOCTPAHCTBA U JMHEWHBIE OTIEPATOPHI :

OCHOBHBIE TEOPETHUECKUE MOHATHS U

ynpaxknenus [Tekct] : yuedHoe 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 Wurerpanbsroe ucuucnenue [Tekcr] : 67
n7i3 metoandeckue ykazanus / C.-Iletep6. roc. yH-T

a’pOKOCM. IpUOOpOCTpoeHHus ; cocT.: I'. M.

Tl'onosaues, 0. A. I'ycman, A. A. 3unrep. - CII6.

: U3n-Bo I'YAII 2014. - 50 c.
517 [penenst u npousBoHas [TekcT] : MeToIUUEcKue 82
1171 YKa3aHUs K PEIICHUIO TUCTAaHTHOW KOHTPOJIBHOM

pabotsl / C.-IleTepO. roc. yH-T a3pOKOCM.

npubopoctpoenus ; cocT. I'. M. ['onmoBaues [u

np.]. - CII6. : U3n-Bo I'YAIL 2014. - 42 c.
517 Maxkaposa, Mapus 20
M 15 BanentuHoBHa (7011.). Briciias maTemaTnka




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

(Marematuka - 1) [Tekcr] : yueOHOE TTOCOOHE. .
1. Unterpaisl / M. B. Makaposa, A. b. [T1aueHoB

npubopoctpoenus. - CII6. : Uzn-so I'YAIL 2016.

- 127 c.
517 I'yeman, FOpuit AponoBud (mo1.). Beicmas 67
I'96 matemaruka. Pspl [Tekcer] : yueOHOE TocobOue /

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

10. A. I'ycmam, C. I1. Tlombrtkus, A. O. CMUpHOB

npubdopoctpoerws. - CII6. : U3n-Bo 'VAIIL, 2015.

-7 c.
519.6 ®dannees, M. A. OCHOBHEIE METOIBI 5
D15 BBIUMCIIATEIHHON MaTeMaTHKu [Teker] : yaeOHoe

nocooue / M. A. dannees, K. A. Mapkos. - CII6.

: Jlanp, 2014. - 160 c.
517 TTucemennsiit J{. T. KOHCIIEKT JEKIMi O 10
I135 BeIcIIeH Matemaruke [Tekcr] : [B24.]/ 1. T.

IMucemenssiit. - M. : Aiipuc-IIpecc, 2013 - . -

(Beiciee oopazoBanue). - ISBN 978-5-8112-

4000-5. Y. 1. - 12-e m3n. - 2013. - 278 c.
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7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLMOHHO-TEJIEKOMM YHUKAIIMOHHOH cetu «IHTepHEeT»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMaIMOHHO-

TEJIEKOMMYHUKAMOHHOW cetn  «MHTEepHETY,

npuBeseH B Tabmuie 9.

HCO6XOI[I/IMBIX JJIA  OCBOCHUA AUCIHMIIINHBI

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHUKAMOHHOU ceTu «HTEepHET»

URL anpec HaumenoBanue
www.intuit.ru Hammnonauabuselii OTKpeIThIA YHUBepcuteT "UHTYUT"

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mporpaMMHOr0 o0OeCHeueHUs, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU

00pa3oBaTeNbHOTO MPOoIecca MO JUCIUILITHHE.

[lepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOecTieueHus mpeacTaieH B Tabmuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS

No /1t Hanmenosanue

He npenycmorpeno

8.2. [lepeuenn HMH(}OPMALIOHHO-CIIPABOYHBIX CHCTEM,CITONIb3YEMBIX pu
OCYILECTBIIEHMH 00pa30BaTEIbHOrO MPoLecca MO AUCIUIUINHE
[lepeuenr wucCHOIB3yeMBbIX HMHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEJCTaBI€H B

Tabimue 11.




Tabmuna 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Haumenosanmue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNBFHOTO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaATbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)

1 JlexuMOHHAs Ay AUTOPUS

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJI NPOBEIACHHUS MPOMEKYTOUHONW AaTTecTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB ISk IPOBEICHHSI IPOMEKYTOYHOM aTTeCTAIlUH

Buza npomexyTo4HON arTecTaluu [lepedyeHb OLICHOYHBIX CPEACTB
JuddepenurpoBaHHblii 3a4ET Cnucok BOIpOCOB;
TecTtsr;
3agaun.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMI O0OYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET HUCIOJIB30BATHCSA
100-6annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
'YAIL
Tabmuua 14 —Kpurepuu olileHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutbHas mIKaIa PaKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEIbHO U TPAMOTHO €TI0 U3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JHUTEPATYpHI,
TECHO NPHBS3BIBAET YCBOCHHBIC HAYYHBIE TOJIOKEHHS C TIPAKTUIECKOM
JeSITeIbHOCTBIO HAaIlPABICHMUS;

— yMeJl0 000CHOBBIBAET U ApTyMEHTUPYET BbIJIBUTa€MbIE UM HJIEH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— CcBOOOIHO BJIAJICET CHCTEMOM CIEIMATM3HPOBAHHBIX MOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaroIuiicss TBEPI0 YCBOWII MPOTPaAaMMHBIN MaTepua, TpaMOTHO H
M0 CYHIECTBY WM3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOEHHBIE 3HAHUS C MPAKTUUYECKOW JEsITeNbHOCThIO
HaIlpaBJICHUS;

— apTyMEHTUPYET HayIHBIC MTOJO0KEHNUS,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CTIelIMAIM3UPOBAHHBIX OHITHH.

«XOPOLLIO»
«GAuTEHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

«yZI0BJIETBOPUTEIIHLHOY
«3AUTEHO

JUTEPaTypPhI;

HAIpPAaBIICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,

— JIOTMyCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH;
— UCIIBITHIBACT 3aTPYAHEHUST B MPAKTUYECKOM HNPUMEHEHUU 3HAHUM

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONUpasch HA 3HAHUSA TOJIBKO OCHOBHOM

— 3aTpyAHsieTcs B ((OpMYITUPOBAHUH BBIBOJOB U 0000IIECHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.

«HEY/IOBJICTBOPHUTEIIEHOY
«HE 3aYTCHO»

MaTepuana;
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAIIPaBIICHUH;

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

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

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHHUH 3HAHUM;

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) 115 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 (3aga4) ans 3a4dera / qudd. 3adera
p p (sana) 1 b WHMKATOpa
1 Crioco6bl oT/IeIeHIS KOPHEH HETMHEHHBIX YpaBHEHUN VYK-1.B.1

VYcnoBus CXOAUMOCTH UTEPAIIMOHHBIX MTPOIIECCOB

Kputepun ocTaHOBKM UTEPAaLlMOHHBIX IPOLIECCOB

Meropn penakcanuu sl OTBICKAHMSI KOPHEN HEIMHENHBIX
ypaBHEHUI

Mertoa HeroToHa (MeTO1 KacaTeJIbHBIX )

Monudukanus metoga HerotoHa.

Meton xopn

[Ipumenenune cxemsl ['opHEpa U1 OTBICKAHUS KOPHEHN MTOJTMHOMOB.
YeObIeBCKUI METO/ TOBBILIEHHUSI CKOPOCTH CXOANMOCTH
WUTEPALMOHHBIX METOJIOB

OCHOBHBIE TEOPEMBI O MIPUOJIMKEHUH (QYHKIIMI TTOTMHOMAMHU
Teopema cylecTBOBaHH HHTEPIOIALMOHHOTO ITOJIMHOMA JJIs
($yHKUUMH, 3aJaHHBIX TAOJIMYHO

NHTepnossaunonHeli nonuHoM Jlarpanxa
WNnTepnionaunonssiii nonuHoMm HeroToHa

TounocTh npuOIIKEHU GYHKIUH HHTEPIIOJISIUOHHBIMH
MTOJIMHOMAaMU.

NHTepnonsinoHHbIA MOJIWMHOM DpMHUTA

[TocTpoenne KyOMUeCKMX HHTEPIOISILIUOHHBIX CIUIAHHOB
Teoperudeckue OCHOBBI IOCTPOSHHS KBaAPATYPHBIX GopMyI
dopmyJlia CPETHUX U €€ TOUHOCTD

(bopMyna Tpaneuuu u ee TOYHOCTb

®opmyna CUMIICOHA U €€ TOYHOCTh

Crioco6b! MOCTPOEHUS aJaNTHBHBIX (hOpMYyIT

Dopmyna Ditnepa




Crnaiis kBazpartypa

KBaznparypHsie popMyIbl HHTEPHOIAMOHHOTO THIIA

Merton ['aycca 11 BEIYMCICHHUS ONPEACICHHBIX HHTETPAIOB
Yucnennoe nudepeHInpoBaHus.

BekTopsl, MaTpulisl ¥ onepanny Hal HUMH

HopMbl BEeKTOPOB U MaTpHI]

CoOcTBeHHBIC YUCIIa B COOCTBEHHBIE BEKTOpA MaTPHUIL
Omnpenenutens MaTPULBI U YUCIO O0YCIOBICHHOCTH MaTPHIL
CrnenmanbHbIe THIIBI MAaTPHUILL U UX CBOMCTBA

OcoOEeHHOCTH PEeUICHHUs CUCTEM YPaBHEHUH MPSIMBIMU METOaMH

MeToa nocieaoBaTeIbHOTO HCKITIOUSHHS HEM3BECTHBIX (METO
l"aycca)

Merton XKopnana u nqpyrue mogudukanun meroaa ['aycca
TeopeTtuueckue ocHOBBI MeTosa ["aycca

Marpuunas hopma Metona ['aycca u pacueTHbie GOpMyYIBI METOA
Meroa NpOroHKHU JJisl PELICHHs CHCTEM YPaBHEHUH C
TpeXaAuaroHaJlbHbIMH MaTpuliaMu U €T0 OGOCHOBaHI/IC

Teopema HeitmaHa 0 cXOMMOCTHA MAaTPUUHOTO psilia
Heo6xonumble 1 10CTaTOYHBIE YCIOBUS CXOAMMOCTH
UTEPALIMOHHBIX METOIOB

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 MaTpuIbI
Meroa npocToil UTEpaluy JJisl PELICHUS] CUCTEM HEJTMHEHHBIX
YpaBHEHUI

Meron HeroToHA 1151 pelIeHUs] CUCTEM HEJIMHEHHBIX YPaBHEHUM
OcHOBHBIE TeOpeEMBI KOPPEKTHON paspemMMocTH 3a1a4 Komm n
KpaeBbIX 3a1a4 Ui OOBIKHOBEHHBIX A depeHnnanbHbIx
ypaBHEHUI

CeTku 1 ceTouHble PyHKIMN

CeTouHbIE ONEPaTOPBI M UX aNNpoKcuManus 1uddepeHInaIbHBIX
OIIEpPaTopOB

Annpokcumarms audepeHraIbHOM 3a]a91 pa3HOCTHOM 3a1auei.
Y CTOWYMBOCTD ¥ CXOJUMOCTh PELICHNs Pa3HOCTHOM 3a1a4u
PasHocTHBIE ypaBHEHHS IEPBOTO M BTOPOTO MOPSIKA
TeopeTtnueckas ocHOBa METOJIOB pelieHus 3anaun Kommn
Hcnons3oBanue psga Teinopa ans pemienns 3aaa4d Komm

OIIK-3.3.1

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

Meroa npeauKTOp-KOPPEKTOp ISl pemeHns 3aaa4d Komm u ero
MIOTPELIHOCTh

Meton Dinnepa-Komm u ero norpemH-ocTsb

OpHOMIaroBbie METO/BI BBICOKUX MOPSAAKOB (MeTob! PyHre-KyTThI)
CobOcTBeHHbIe PYHKITHH ¥ COOCTBEHHBIE YHCIIA PA3HOCTHOTO
olepaTopa BTOPOTro MopsKa

MHoromarossie pa3HOCTHBIE METO/IBI

Crioco0bI OBHIIIEHUSI TOYHOCTH YUCIEHHBIX METO/IOB

MeTtob! pemeHus KpaeBbIX 3aAad A YpaBHEHHH C OCTOSSHHBIMU
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 PEIICHUS KPaeBBIX 3a/1ad IS HETMHEHHBIX
ypaBHEHHUH BTOPOTO MOpsika. MeToa CTpenbObl.

VY CTONUMBOCTD pelleHnst AMCKPETHON 3a1aun

TeopeMa 0 CXOJIUMOCTH pEelIEHUs] AUCKPETHOM 3a/1aun

Merton PyHre MOBBIIIEHHSI TOYHOCTH YHUCICHHBIX METOAOB PEIICHS
3anau Komwm

OnnomaroBsie MeToabl Pynre-KyTTh 1 X morpenrHocts
MHorormarosbsie MeTOIBI penreHns 3aaad Ko (Merox Amamca)

[lepeyenp TeM [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHs TeM 7151 KypCOBOTO MPOSKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOI paboThI

Ne i/t N
KYPCOBO# pabOThI

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

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 IepeyeHb 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
o0OydeHus, Ipe/ICTaBIeHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLEIyphl  OLIEHUBAHHSA
MHAMKATOPOB, XapaKTEpU3YIOUUX JTanbl (HOpPMHUpPOBAHMS KOMIETEHIIMH, cojaepxkarcsa B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpylOIIMX NOPSAAOK M IPOLEAYPY




IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluy 00y4JaroImuXcs
I'VAIL

11. Meroauyeckue yka3aHus i 00y4JaOMUXCs IO OCBOCHUIO JUCITUTITMHBI

OcHOBHas 1elb JTUCHUIUIMHBI «BbhluMcIuTeNbHAS MaTeMaTHKa» — HAYYUTh CTYJICHTOB
HCIIOJIb30BaTh YMCJICHHBIE METOJbI MPU PELICHUM 3aj]lad, KOTOPbIE€ OMHUCBHIBAIOTCS CHUCTEMaMHU
JTUHEHHBIX W HEJIMHEWHBIX ypaBHEHUH, Mu(QPepeHIInaTbHBIMU yPaBHEHUSIMU, HHTETPATbHBIMU
ypaBHEHUsAMH M JIp. JlaHHas MUCHUIUIMHA TPU3BaHA IMOJATOTOBUTH CTYIEHTOB K pa3paboTKe U
MPUMEHEHHUIO BBIUUCIUTEIBHBIX aJITOPUTMOB PEIICHHS] MAaTEMAaTUUYECKUX 3a/1a4, BOZHUKAIOIIUX B
MpoIecce MO3HAHUS U UCIIOJIb30BaHUS B MTPAKTUYECKOM EATEILHOCTA 3aKOHOB PEAIbHOTO MUpa
MOCPEJICTBOM MAaTeMaTUYE€CKOTO MOJICTUPOBAHMUS.

3aga4uu U3y4eHUs AUCHUTIIAHDL:
- O3HAKOMJICHUE CTYJICHTOB C MPEUMYIIECTBAMHU U HEIOCTATKAMH YUCIEHHBIX METOJIOB PEIICHUS
3aj1ad4;
- U3yYCHUE YUCJIICHHBIX METOJ/IOB PEIICHUS PA3IMYHbBIX 33]1a4;
- IPOACMOHCTPUPOBATh NPUMEHEHUE U3YUECHHBIX METOJIOB K KOHKPETHBIM 33ja4aM.

Meroanyeckue yka3aHusi s OOYYAKIIMXCH IO OCBOCHHMI) JIEKIMOHHOIO
MaTepHuaJa

OcHOBHOE Ha3HayY€HUE JIEKIMOHHOIO Marepuaja — JOTMYECKH CTPOMHOE, CHUCTEMHOE,
ryOOKoe U CHOE M3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIIMM B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO HMH(POPMAIUIO 1O TEME, a B OCBOCHUU
GyHaaMEeHTANBHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAyYHOrO IIO3HAHHSA, HOBEWUIINX
JOCTHKEHUI HaydyHOUM MBICTU. B yueOHOM mpoliecce JIEKIHs BBIOIHSET METOI0JIOTHUYECKYIO,
OpraHM3alMOHHYI0 U MHPOpPMAMOHHYIO (QyHKIUU. JIEKIUsS pacKpbIBaeT MOHATUIHBIN anmnapar
KOHKpPETHOM o0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIHUILINHE,
IIOKa3bIBACT B3aUMOCBSI3b C APYTMMU AUCLUIUIMHAMM.

[TnanupyemMsble pe3yabTaThl IPU OCBOEHUH 00yYaroIKUMCs JIEKIIMOHHOTO MaTepraa;

— IIOJIy4YEHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHHUN, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENOoJaBaTeIeM;

— pa3BuTHE NOPO(ECCHOHATBLHO—JEIOBBIX  KAyecTB, JIIOOBU K MpeaMery U
CaMOCTOSTEIBHOIO TBOPYECKOTO MBIIIJICHUS.

— TOsIBJI€HUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

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

— Hay4YMTCs METOJMYEeCKHM o0pabaThiBaTh MaTepuai (BBLACHATH TJaBHBIE MBICIU U
MIOJIOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3JIMYHBIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEel CIAiiIoB U
UCTOJIb30BAaHUEM DA3aTOYHOTO MaTepuala IpH NPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSX MPUMEHEHHUSI OT/AE€TbHBIX TEMATUK I10 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHOHHOIO MaTepuaa:

— Pazpen 1. BeneHnue B mpeaMeT; TEOPHs MTOTPEITHOCTEMN

— Pa3pen 2. Uucnennoe MHTErpupoBaHue

— Pazpen 3. Meronsl pemeHus 3a1a4 JIMHEHHON anreOpbl

— Paznen 4. MeTopl perieHus] HETMHEWHBIX U TPAHCLIEHIEHTHBIX YPaBHEHUM

— Pazpmen 5. UncneHnrpie METONBI pelIeHUs] OOBIKHOBEHHBIX NG (epeHIInaTbHbIX ypaBHEHUI
— Paszgen 6. UnaTepnionupoBanue u annpokcuManus GyHKIUH



MeToauyeckue ykazaHusi JJIA O0YYAKIIMXCHA MO NPOXOKICHUIO MPAKTHYECKUX
3aHATHH

[IpakTuyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (POPM OpraHU3alMH y4eOHOTrO
mpolecca, 3aKI0YaronIeiics B BHIMOIHEHUH 00yJaroIIMMHKCS 0]l PYKOBOJICTBOM IpenoaaBaTes
KOMITJIEKCAa YYEOHBIX 3aJaHUW C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKHX OCHOB Yy4eOHOMU
JTUCIUILIMHBL, TPUOOPETEHUS! YMEHUN U HaBBIKOB, OIbITa TBOPUECKOH EATEIbHOCTH.

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

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00YUYaIONIEeMCsl IPAKTUYECKUX 3aHITHH:

— 3aKperuvieHue, yriayOjleHue, paclidpeHHe M JAeTaju3alus 3HAHUNA TNpU PelIeHUU
KOHKPETHBIX 3a]1ay4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHEC HOBBIMH METOJaMH W METOJUKAMU HW3YYCHHUS KOHKPETHOW Yy4eOHOI
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 BBIMOIHSAEMBIX OOYYaIOIIUMCS 33aJaHUN MO NPAKTHUYECKUM 3aHSATUIM
MIOAPA3ACIIAOTCS Ha!

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

— aHAJUTUYECKHE, CTaBSIIME CBOEH IIEJIbIO MOJIyueHHnEe HOBOM MH(pOpMalluu Ha OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

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

@opMbl  OpraHu3alMyd MPAKTUYECKUX 3aHATHU ONPEIETSIOTCI B COOTBETCTBHUH CO
crenupuIecKuMi O0COOEHHOCTAMH Y4eOHOW TUCHUIUIMHBI U UedsIMH oOydeHus. OHH MOTYT
MPOBOJUTHCS:

— B UHTEpakTUBHOW ¢opMe (pelieHne CUTYallMOHHBIX 3a/ad, 3aHATUS 110
MOJEIUPOBAHUIO  pPEANBbHBIX  YCJIOBUW, JEJIOBBIE  WUIPbl, WIPOBOE IMPOECKTUPOBAHME,
WMUTAIMOHHBIE 3aHATHS, BBIC3HBIC 3aHATUS B OpTaHU3aluu (MIPEANPUATHS), eT0Bast yueOHas
urpa, poJieBas WuIpa, IICUXOJOTHUYECKUM TPEHUHI, KEWC, MO3IrOBOM INTYpM, TpPYIIIOBBIE
JIMCKYCCHUH);

— B HE UHTEPaKTHBHOW (hopme (BBHIMOTHEHUE YIPaXHEHUM, pellleHue THUIMOBBIX 3ajad,
pElIeHNe CUTYallMOHHBIX 33/1a4 U JPYToe).

Meroanka MpoBEACHUSI MPAKTHUUYECKOTO 3aHATHUS MOXET OBITh PAa3IU4YHON, MPU ITOM
BaXHO JIOCTHKEHHE OOIIEH 1eNTi JUCIUILTHHBIL.

TpeOoBaHus K NPOBeICHUIO NPAKTHYCCKUX 3aHATHI

CopepxaHue NMPaKTUYECKUX 3aHITHH COOTBETCTBYET pasjieiaM JIEKLIMOHHOTO MaTepuaja U HalpaBiIeHHUIO
Ha (opmupoBanue obmenpodeccnonanproi kommereHuu OK-10 u npodeccronansapix kommereHuuid [1K-1 u
TIK-2. Kaxoe mpakTH4yeckoe 3aHATHE NpPeJyCMaTpPUBAET KaK BBIMOJIHEHHE 3aJlaHUIl TEOPETUYECKOro IlaHa Jist
MPOBEPKU CTENEHH OCBOCHHMS JIEKUMOHHOIO MaTepuaia, Tak W 3aJaHus JJIs OBJaJCHUS HaBbIKAMH U METOJAMH,
HEOOXOIUMBIMHU TIPH PEIICHWHU 3a7ad, BCTpedaromuxcs B mocieayromux auciuminaax OOIL. IMpumepsr 3amay,
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

Vig1—¥j
1, g fl

a. y =y, y(0) =1 “=—=y,y =1y =yh).

Yir1—Vj Vi1 t¥j

= =Y =1 ¥ =yH).

1;

b. y =y, y(0)

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 JJsi 00y4aOIMXCS 1O MPOXOKIEHUI) CAMOCTOATETbHOI
padoThbI

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

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJI0YATh B €051 KOHTPOJIbBHYIO padoTy.

B mporecce BBIMOTHEHHSI CAMOCTOSTENLHONW paboThI, y oOydaromerocst (GopMHpPYyeTcs
nenecooOpa3Hoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBAaTh YMEHUs
N HABBIKM B YCBOCHHMU W CHCTCMATHU3AllUH HpI/IO6pCTaCMI)IX 3HaHHI>i, o0ecrieunBaeT BBICOKHUH
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, TMOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

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

—  y4eOHO-METOMYECKUI MaTepHa 1o JUCIUILINHE;

— METOAMYECKHE YKa3aHUS IO BBHIMOIHEHUIO KOHTPOJIBHBIX Pa0oT (A1 0Oydaromuxcs
10 3204HOM (hopMe 0OyueHHs).

MeTtoanyeckue yka3aHusl AJsi O0y4AIOLIMXCH 1O NMPOXOKACHUIO MPOMEKYTOYHOMI
aTTrecTaluu

[IpomexyTouHas  arrectanus  OOydYalONMIMXCS — MpPEAyCMaTpUBaeT  OICHHBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4deHHs MO JuciuruinHe. OHa BKIIIOYAET B
ceOs:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOYy4JaIOMUMCS B TIPOIECCEe
W3Yy4EeHUs BCEHW MUCITUIUIMHBI UM €€ YacTH, HAaBBIKOB CAaMOCTOSITEIFHOW pabOThI, CIIOCOOHOCTH
NPUMEHATh MX JJIs pElIeHUs MPAaKTUUECKUX 3a7ad. JK3aMeH, Kak MIpaBuiO, MPOBOAMUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOMW OIEHKON «OTIUYHOR,
«XOPOLIOY, «YJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYYEHHBIX OOYyYalOIUMCS B XO/€ U3yUCHUS
yueOHOM TUCIUTUTMHEI B 1IEJIOM UJIM MTPOMEXYTOUYHas (10 OKOHYaHWH CEMECTpa) OIICHKA 3HAHUN
00ydJaronMcs 10 OTJIEIBHBIM pa3jienaM JUCIUTUITMHBI C aTTECTAIMOHHOW OIIEHKOM «3a4TeHOY
WIN «HE 3a4TECHO.



— nuddepeHIMpPOBaHHbIM 3aueT — 93T0 (opMa OLEHKM 3HaHUM, IOJy4YeHHBIX
00yJaoIMMCs TIPHU MU3Y4YEHUH AWUCIMIUIMHBI, IPHU BBIMOIHEHNH KYPCOBBIX MPOEKTOB, KyPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATEILCKUX PAabOT U MPOXOKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
«OTIMYHOY», «XOPOLIOY», KYIOBIECTBOPUTEIBEHOY, «HEYIOBICTBOPUTEIHLHO.

Cucrema OIIGHOK TIIpU TPOBEIACHUHM IPOMEXKYTOUHOW AaTTECTAl[MM OCYLIECTBISCTCS B

cooTBeTcTBUU ¢ TpeboBanusMu Ilonoxkenuit «O TeKkylieM KOHTpOJE YCIIEBAEMOCTH U
MIPOMEKYTOUHON arrectanuu cryaeHToB ['YAII, oOywaromuxcs 1Mo mporpamMmaM BBICHIETO
oOpazoBanusi» u «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa ydeOHOW paboThl
crynentoB B 'Y AI».



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILINHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




