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AHHOTALMS

B kypce paccMaTpuBarOTCSi OCHOBHBIC TOHSATHS TEOPUU PA3HOCTHBIX CXEM, OOCYXKIAI0TCS
COBPEMEHHBIE TOJIX0JIbI U METO/Ibl PEIICHHS CUCTEM JIMHEHHBIX aNreOpanyecKux ypaBHEHUHN, KPAeBbIX
3a/1a4 JJ1sl ypaBHEHUN B YACTHBIX MMPOU3BOIHBIX, B TOM YHCIIE BApUAIIMOHHBIE METO/IBI.

1. IEJIN U 3ATAYA OCBOEHUSI YYEBHOM JTUCIUILINHBI

enssMu ocBoeHMsI y4eOHOW IUCUMIUIMHBI SBISETCS: (POPMUpPOBAHUE Y CTYJCHTOB HAaBBIKOB
nocTpoeHuss A()PEKTUBHBIX UYHMCICHHBIX aJTOPUTMOB PEIICHUS 3aJad MaTeMaTU4YeCKOW (DU3UKH,
KpaeBbIX 3aJay JUis OOBIKHOBEHHBIX JU(p(epeHIaNbHbIX YpaBHEHHH, TONTy4YeHHE HaBBIKOB
HCIOJIb30BAaHUSI COBPEMEHHBIX IIAKETOB IPUKIAJHBIX [pPOrpaMM, MPOrpaMM aHAIUTHUYECKUX
BBIUMCIICHUH.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

JlucuuniauHa JIOTUYECKU U COJIEPKaTeIbHO-METOUUECKH CBsI3aHa ¢ MaTepuaiaMy CIEAYOLUX
JAUCHUIUINH, YUTAaCMbIX CTYIACHTaAM (1)I/I3I/IKO-MaTeMaTI/I‘I€CKI/IX CHCIIHaJILHOCTeﬁi «MaremaTuuecKkui
aHanu3y», «JIluneliHas anreOpa», «AHAIUTHYECKAsT TeoMeTpus», «Teopus GyHKIHA KOMIUIEKCHOTO
MIEPEeMEHHOTO0», «JlOMOMHUTENbHbIE TJaBbl TEOpUHM (YHKUUH KOMIUIEKCHOIO IE€PEMEHHOIO»,
«YpaBHEHUS] MATEMAaTUYECKOU (DU3UKNY.

[TonyueHHble B pe3ynbTaTe OCBOCHMS JAHHOW NMCUUILIMHBI HABBIKU M 3HAHUS HUCIOJIb3YIOTCS
MpU  TOATOTOBKE BBIMYCKHON  KBaMU(UKANUOHHOW pabOThl, TpH MPOBEACHUU HAYYHO-
HCCIIeIOBATENIbCKON padOThI, JJIs YCIENIHOTO OCBOEHUs Kypca «CoBpeMeHHbIE MPOOIEMBl TEOPHH
PAa3HOCTHBIX CXCM)».

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IBTATbBI
OBYYEHUA

YHuBepcanpHbie U(1n) obmenpodeccuoHalbHbIe KOMIIETEHIUH:

Kon n naumenoBanue komnerenuu | Koja u HauMeHoBaHUME HHIMKATOPA JOCTUKEHUS KOMIIETEHIIMU
OIIK-1 [1] — Cnocoben nmpumensats | 3-OIIK-1 [1] — 3HaTh ecTeCTBEHHOHAYYHBIE METO/IbI ITO3HAHUS

(yHIaMeHTalIbHbIC 3HAHMUS, OKpYKaroIlIero MUpa, 3HaTh (pyHAaMEeHTaIbHBIN

MOJTy4YeHHBIE B 00JIaCTH MaTeMaTHUYeCKH anmapar;

MaTeMaTHYeCKUX U (WJIH) V-OIIK-1 [1] — yMeTb IPUMEHSATH €CTECTBEHHOHAYYHBIE U
€CTECTBEHHBIX HAYK, U UCIIOJIb30BaTh | MATEMAaTUYECKUE METOIbI UCCIICOBAHUS PA3ITUIHBIX SBJICHUMN,
UX B MpodeccuoHaIbHON MPOLIECCOB U 3a7a4

JEATEIIbBHOCTH B-OIIK-1 [1] — BnageTs HaBBIKAMH MCCIICIOBAHUS PA3TUIHBIX

SIBIICHUH U poneccoB € UCIOJIb30BAHHUEM
€CTCCTBCHHOHAYYHOT'O U MAaTEMAaTUYCCKOTI' O IMoJAXxoaa

OIIK-2 [1] — Cnocoben 3-OIIK-2 [1] — 3HaTh CyleCTBYOIINE MaTeMaTUYECKHE
HCIIOJIb30BaTh U alaliTUPOBATh METOIbl M CUCTEMBI TPOrpaMMHUPOBAHUS HEOOXOJUMBIE JIS
CYLIECTBYIOIUE MaTEMaTUIECKHE pean3aluy alropuTMOB PELIeHMsI TPUKIIAIHbIX 33aa4
METOBI U CUCTEMBI VY-OIIK-2 [1] — ymMeTb HCIIONIB30BATh U aAANITHPOBATH

MIPOTrpaMMHUPOBAHUS IS pa3palOTKU | CYIIECTBYIOIIME MATEMATHYECKHUE METObI U CUCTEMBI




" pain3aliu aJITOPUTMOB PCIICHUA

MNPUKIAAHBIX 3a1a4

MIPOrPaMMHUPOBAHUS HEOOXOIUMBIE IS pEaTU3aIH
AITOPUTMOB PEIIEHUs TPUKIIATHBIX 3a/1a4

B-OIIK-2 [1] — BnageTh HaBbIKaMH peain3aluu
MaTeMaTHYECKUX aJTOPUTMOB JJIS PEIICHUS TTPUKIIATHBIX
3a/1a4y ¢ UCIOJIb30BAaHUEM CYIIECTBYIOIINX CUCTEM
MIPOTPaMMHUPOBAHUS

HpO(beCCI/IOHaJ'IBHI)Ie KOMIIECTECHIIMKX B COOTBCCTBHHM C 3aJadyaMH H

3HaHUN) PO eCCHOHATBHON AeSITETbHOCTH:

obbekTamu (00JacTIMHU

3apaua
npogdeccuoHaIbLHOM
aesareabnoctu (3I1/1)

N3yuenue u
cucTeMaTu3anus
HOBBIX HAYYHBIX
pe3yJIbTaTOB, HAYYHOM
JUTEpaTypbl WIH
Hay4HO-
HCCIIEIOBATEIbCKUX
IIPOEKTOB B
COOTBETCTBUH C
npoduieMm
npo¢eccUOHATLHON
NESATEIbHOCTH.

Pazpabotka
MaTeMaTHIEeCKHIX
MoOJIeNIeH, aITOPUTMOB
Y METOJIOB ISt
peIIeHHsI Pa3InIHbBIX
3ajad.

O0BEeKT WM 00J1aCThH
3HAHUA

Hay4YHO-UCCIIEA0BATEIbCK
Hayunsbie ctaThs u
TE3UCHI KOH(EPEHIINH,
HAYYHO-TEXHUYECKUE
OTYETHI,
OMyOJINKOBAaHHBIE
pe3yJIbTaThl HAYYHBIX
HCCIICIOBaHUM,
COOTBETCTBYIOIIAS
JIOKyMEHTAITHSI.

MartemMaTudeckue
MOZCIIN U aJITOPUTMBIL.

Koa m HanmeHnoBanue
npogdeccuoHaIbLHOM
KOMIIETEeHI[UH;
OcHoBaHue
(mpogeccuoHATBLHBIH
cranaapt-IIC, ananu3
OnbITA)

5071

ITK-1 [1] - Coco6en
coOupars,
oOpabaThIBaTh U
UHTEPIIPETHPOBATH
pe3yNbTaThl HAYYHBIX
WCCIIEIOBAHUH B
00JacTy MPUKIIATHOM
MaTEMaTHKH
UHGOPMAITMOHHBIX
TEXHOJIOTHI

OcHosanue:
[TpodeccuonanbHpIi
craugapt: 40.011

[1K-2 [1] - Criocoben
MOHUMATh, IPUMEHSThH U
COBEPIIICHCTBOBATh
COBPEMEHHBII
MaTeMaTH4YeCKUI
amnmnapar

Koa v nHanmenoBanue
HHANKATOpa
AOCTUKEHUS
npo¢eccuoHATBLHOM
KOMIIETEeHIIUH

3-1IK-1[1] - 3HaTH
OCHOBHBIC METOJIbI
HAy4YHOTO MMO3HAHUS,
MeTobI cOopa u
aHanu3a uHpopmanuu;;
V-TIK-1[1] - ymets
aHAJIM3UPOBATh
MHPOPMAIHIO, CTPOUTH
JIOTUYECKHE CXEMBI,
UHTEPIPETHPOBATH
PE3yNbTaThl HAYUYHBIX
HCCIICAOBAHUIA,
KPUTHYECKH MBICIIUTH,
CpaBHHBATH
PE3yNIbTAThI Pa3IMYHBIX
HUCCIICIOBAHUIA,
dhopmMHupoBaTh
COOCTBEHHYIO ITO3HITHIO
B paMKax
paccMaTpuBaeMoit
3a/1a4u;;

B-TIK-1[1] - BnageTh
HaBbIKaMU paboTHI €
Hay4YHOU JIUTEPATYPOU
1 HaBBIKAaMU
WHTEPIIPETAUN
PE3yJIbTaTOB HAYYHBIX
HCCIICIOBAHMIA;
3-11K-2[1] - 3HaTh
COBPEMEHHBIIN
MaTeMaTHYeCKUN
ammapar,
UCIOJIb3YEMBI MTPH
OIHMCAHUU, PEIICHUH U




Peanun3anus Hay4dHBIX
IIPOEKTOB,
COCTaBJICHHE Hay4HO-
TEXHUYECKUX OTYETOB,
KOHKYPCHOU
JIOKYMEHTaLluH,
JKCIIEPTHU3a HAYUHBIX
MIPOEKTOB MO TEMATUKE
npodeccrnoHaTEHOM
NesITebHOCTH,
COCTABJICHUE PELIEH3UI
Ha Hay4yHbIE CTaThH,
MIO/ITOTOBKA 3asIBOK Ha
BBINOJIHEHHE HAYYHO-

MIPOEKTHBIN
Hayuno-
UCCJIEI0BATEIBbCKUE
IIPOEKTHI, HAY4YHO-
TEXHUYECKAsI
JIOKyMEHTaIs,
Hay4HbIE CTAaTbU U
3a51BKM HA
MIPOBEJICHUE HAYYHO-
HCCIIEN0BATEIBCKUX
MIPOEKTOB.

Ocnosanue:
[IpodeccronanbHbIit
cranaapt: 06.001

[IK-5 [1] - crtocoben k
pa3paboTKe, peanu3aiuu
Y OLICHKE MTPOEKTOB
Hay4HO-
HICCIIEN0BATEILCKON U
MHHOBAIIMOHHOM
HaIpaBJICHHOCTH

OcHosanue:
[IpodeccronanbHbIit
craugapt: 40.008,
40.011

aHaIM3€e Pa3IuYHbIX
MIPUKJIAHBIX 33]1a4;
V-TIK-2[1] -
WCIIOJTh30BaTh
COBPEMEHHBIN
MaTeMaTUYECKUI
amnmapar Jjs
MTOCTPOCHUS
MaTeMaTHUYECKUX
MOJIETIEN U AITOPUTMOB
pelIeHus: pa3IndHbIX
MIPUKJIAHBIX 33]1a4;
B-TIK-2[1] - BnageTh
HaBBIKAMH IPUMECHEHUS
COBPEMEHHOTO
MaTeMaTHU4eCKOro
amnmapara Jams
MTOCTPOCHUS
MaTeMaTHUYECKUX
MOJIENIEN Pa3IMYHbIX
MIPOLIECCOB, JIst
00paboTKu
SKCIEPUMEHTAJIbHBIX,
CTATUCTUYCCKUX U
TEOPETUUECKUX
TAHHBIX, JJIS
pa3paboTKH HOBBIX
QITOPUTMOB M METOJIOB
uccaeA0BaHus 3a1a4
Pa3IUYHBIX THUIIOB

3-T11K-5[1] - 3HaTh
MIPUHIIUIIBI OLEHKU
Hay4HO-
UCCIIe1I0BATENbCKUX
MIPOEKTOB TPH
MPOBEJICHUH HX
OKCIEPTHU3BL; ;
V-TIIK-5[1] - ymets
MIPOBOAMTH pa3zpaboTKy
Y DKCIEPTU3Y HAYYHO-
HCCIIEIOBATENbCKUX
MIPOEKTOB;;

B-IIK-5[1] - BmaneTn
HaBbIKaMU pa3pabOTKH

UCCIIEI0BATENILCKUX 1 DKCHEPTU3bl HAYYHO-
IIPOEKTOB. HCCIIeI0BATENbCKUX
IIPOEKTOB;

4. BOCIHIUATATEJIbHBIN IOTEHIUAJ JUCIIATLINHBI

| Hanpasnenus/nenu

| 3ana4yn BocruTaHuUs (KOJ)

| BocmurareapbHBIN TOTEHIINAT




BOCIIUTaHUA
[Ipodeccrnonansroe
BOCIIUTaHHE

[IpodeccuonanbHoe
BOCIIUTaHHE

Co3pnanue ycinoBuid,
obecrneunBarImux, GopMuUpoBaHUE
TBOPYECKOTO
HWHXEHEPHOTO/TIPOPECCHOHATHHOTO
MBIIIJIEHNS, HABBIKOB OpraHu3aluu
KOJIJIEKTUBHOU IPOEKTHOMN
nesitensHocTH (B22)

Co3nanue ycioBHi,
obecrieunBarOMuX, GOPMHPOBAHUE
KyJbTYpbl HH)OPMAIIOHHON
6e3onacHoctu (B23)

JUCLUIUINH
1.Mcnonp3oBanue
BOCIIMTATEIBHOTO NTOTEHIINAIIA
JTUCIUIUINH TPpOo(eCCUOHATILHOTO
MOJYJISl JUIsl pa3BUTHSI HABBIKOB
KOMMYHHKAIIH, KOMaHIHON
paloThI U TUIEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBILIEHHS, CTPEMIIEHUS
CJIe10BaTh B MpOo(dhecCHOHaTbHOM
JIEATEIIBHOCTH HOPMaM
MOBEJICHUS, 00eCIIeUNBAIOIIIM
HPABCTBEHHBIN XapakTep
TPYJIOBOM JESITENLHOCTU U
HECITy>K€OHOT0 MOBE/IeHUs,
OTBETCTBEHHOCTH 3a MPUHSATHIE
pelIeHns Yyepe3 MOATOTOBKY
IPYNIOBBIX KYPCOBBIX paboT U
IIPAKTUYECKUX 3aJaHUMH,
pelIeHne KeHCoB, IPOX0XKICHHE
IIpaKkTHK ¥ noarorosky BKP.
2.Mcnonp3oBanue
BOCIIMTATEIBHOIO NIOTEHIIMAJIA
JUCLUIUIMH TPpO(eCCUOHATILHOTO
MOJYJIS JUIst: - (hopMupoOBaHUS
IIPOU3BOJCTBEHHOIO
KOJUIEKTUBU3Ma B X0J1€
COBMECTHOI'O PELIEHUS KaK
MOJIETIbHBIX, TAK U IPAKTUYECKUX
3aJa4, a TaKXkKe IMyTemM
MOJIKPEIUIEHUE PALlMOHAJIBHO-
TEXHOJOTMYECKUX HaBBIKOB
B3aMMOJICVCTBHUSI B IPOEKTHOU
JeSITEIIbHOCTH SMOIIMOHATbHBIM
3¢ (heKToM yCrenrHoro
B3alMOJICICTBUS, OIIYILIEHUEM
pocTa o6u1ei 3¢pHeKTUBHOCTH
IIPU pacipeesIeHny IPOEKTHBIX
3aJa4 B COOTBETCTBUU C
CHJIBHBIMH KOMITIETEHTHOCTHBIMU
Y DMOLMOHAJILHBIMH CBOMCTBaMU
YIEHOB NNPOEKTHOMN I'PYTIIBL.
Hcnonb3oBanue
BOCIIUTATEIHHOTO MOTEHIIMATIA
JUCLHUIUIMH IpOQeCcCHOHATBHOTO
MoTyJist Ut popMupoBaHue
0a30BbIX HaBBIKOB
MH(POPMALIMOHHON 0€30MacHOCTH
4yepe3 U3y4eHHE MOCIEICTBUI
XaJIATHOT'O OTHOIIICHUS K paboTe
¢ MH(OPMAITMOHHBIMHU
cucTeMaMu, 0a3aMH JaHHBIX




(BKJIIOYast MEpCOHAJIbHBIE
JaHHbIE), MpHEeMax U MeToAax
3JI0YMBIIIJIEHHUKOB,
MOTEHLIMAJIbHOM ypOHE
10JIb30BATENSIM.

S. CTPYKTYPA U COJAEPKAHUE YYEFHOMN TUCIUATLINHBI

Pazgensl yqe6H01‘/'1 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (bOpMLI KOHTPOJIA:

IL.II

HaunmenoBanmue
pasaesa yueOHom
JTUCIHUIIINHBI

Henenan

Jlexknuu/ Ilpaxr.
(cemmuHapsw! )/
JlaGopaTopHbIe
padoTsbl, yac.

Oo0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

HeJpeJIs)

MakcuMaJabHBIR

0CBOCHMUA
OMOATeHIIUNL

pasnena (popma*,
HeJ1eJst)

0aJi1 3a pazgea™*
ATTecTanusa
HNuaukaropsl

6 Cemecmp

Pa3pen 1

8/16/0

[\
9]

KH-8 3-




Pazmen 2

7/14/0

25

KH1-15

Hmoeo 3a 6 Cemecmp

15/30/0

50

KonTpoabHbie
MeponpusiTUsi
Cemectp

3a

6

50




7 Cemecmp

Pazmen 1

1-8

8/16/0

25

KH-8




Paznen 2

8/16/0

25

KH-16

HUmoeo 3a 7 Cemecmp

16/32/0

50

KonTpoabhbie
MepOonpusiTUs
Cemectp

3a

7

50




-
[1K-2,
B-
[1K-2,
3-TIK-
5,

-
[IK-5,
B-
[1K-5

* — COKpaIlleHHOe HauMEHOBaHUE (HOPMBI KOHTPOJISI
** — cyMMa MaKCHUMaJIbHBIX 0ayuioB AojbkHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U
(wm) PK3aMeH

COKpaH_IeHI/Ie HaMEHOBaHUM (I)OpM TCKYIICTO KOHTPOJIA U aTTCCTAllUN PA31CIIOB:

Oo6o03na | [To1HOe HaMMeHOBaHME
YyeHue
KN KoHTpoJib 1o utoram
€) OK3ameH
KAJEHJIAPHBIN IIJTAH
Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,
U Jac. , yac. yac.
6 Cemecmp 15 30 0
1-8 Paznen 1 8 16 0




Tema 1. BBegenne B pa3HOCTHBIEC METO/BI.

Ponb uncneHHbIX METOOB B COBPEMEHHBIX 33J1ayax
MaTeMaTHKH, pu3nku, TeXHUKU. OCHOBHBIE YpaBHEHHUS
MaTeMaTHYeCKON (U3NKHU — ypaBHEHHE IepeHOca, BOJTHOBOE
yYpaBHEHHE, YpPaBHEHUE TEIJIONPOBOJHOCTH, YPaBHEHHUE
[lyaccona. [locTaHOBKM HauaJdbHBIX, KPA€BbIX U CMEIIAHHBIX
3a/1a4 JIsl OCHOBHBIX YPABHEHHI MAaTEMaTHUECKON (DU3UKH.
OcCHOBHBIE NOHATHS TEOPUU PA3HOCHBIX cXeM. CeTka, CeTOuHas
¢yukuus. [Ipocreiimue pazHoctHbIe onepaTopsl. [Ipumepst
CXEM JIJIsl ypaBHEHUS NIEPEHOCA, YPABHEHUS
TEIUIONPOBOAHOCTH, BOJTHOBOI'O YPABHEHUS, YPaBHEHUS
[Tyaccona. SIBHbIE CX€MBbI, HESIBHBIE CXEMBbI, IBYXCJIONHBIE
CXEMBI, TPEXCIIONHBIE cXeMbl. CXOUMOCTh, allPOKCUMALUS.
['ubxue n HermOKMe pa3sHOCTHBIC CXEMBI. Y CTOMYHBOCTD
Pa3HOCTHOM CXEMBI. Y CIIOBHO YCTOWYHBBIE H a0COIIOTHO
ycTOH4YuBbI€ cXeMbl. OCHOBHAs T€OpeMa TEOPHUH Pa3HOCHBIX
cxeM. IlepBoe nuddepennmanpaoe npudmmkenue. [Ipumepsr.
Cxemnas Bsi3kocTh. CxemHas nucnepcust. [loctpoenue cxeMbl
BTOPOT'0 MOPSAKA allPOKCUMALIMK ISl yPaBHEHUS IIEpEHOCa
METOJIOM HeompeaeeHHbIX ko3 duimentoB. Cxema Jlakca-
Benapoda. Cxema Jlakca-Bennpoda 1151 HeOTHOPOIHOTO
ypaBHeHHUs nepeHoca. Heobxoanmoe yciaoBrue yCTONYMBOCTH
10 Ha4aJIbHBIM JTaHHBIM 3a/1a4u Koy 1715 AByXCIIONHBIX
ABOJIIOIIMOHHBIX PA3HOCTHBIX cXeM (mpu3Hak poH Heitmana).
[Tpumeps! npumenenus npusHaka Gox Helimana s
Pa3HOCTHBIX CXEM BHJIA

u_jM{n+1}=\sum_k\alpha ku {j+k}”n. I'eomerpuueckuit
npu3HaK ycronunBocTy P.KypaHTa Ha npuMepe pa3HOCTHBIX
CXeM JUIsl OIHOMEPHOr0 ypaBHEeHus nepeHoca. Heobxonumoe u
JIOCTATOYHOE YCJIOBHE YCTOMUYMBOCTH 3aaaun Komm mo
HAYaJIbHBIM JaHHBIM JIBYXCJIOMHBIX 3BOJIIOLMOHHBIX
Pa3HOCTHBIX HA HEOTPAHUYECHHOUN MPSAMOM. Y CTOWYUBOCTD B -
Hopme. Kpurepuii ycTOMUMBOCTH ABYXCIONHBIX
HBOJIFOLIMOHHBIX Pa3HOCTHBIX cxeM. CleICTBUS KpUTepus
ycroitunBocTy. [IpuHIMn MakcuMyMma (I0cTaTOYHOE YCIOBUE
YCTOWYMBOCTH B PABHOMEPHON HOpME) JUIsI IBYXCIOMHBIX
pa3HOCTHBIX cxeM. [Ipumepsl npuMeHeHNs IpUHIUIA
MaKCUMyMa /Il ypaBHEHUS NIEPEHOCA U YPABHEHUS
TEIIONPOBOJHOCTH.

Bcero ayiuTopHbIX 4acoB

8

| 16

|0

Owntaiin

0

0

0

9-15

Pazgen 2

7

14

0

9-10

Tema 2. MOHOTOHHOCTH PA3HOCTHBIX CXEM.
[To10’XUTETHLHOCT, 1 MOHOTOHHOCTD BOJIFOIIMOHHBIX
JBYXCJIOMHBIX Pa3HOCTHBIX CXEM JJIs ypaBHEHUs NIEpeHoca U
ypaBHEHHUS TEIUIONPOBOAHOCTH. Kputepuii moioxureabHOCTH
(MmoHoTOHHOCTH) (IepBas Teopema C.K.I'ogyHoBa). Bropas
teopema C.K.I'ogyHoBa. 3anuch HESIBHBIX JBYXCIOMHBIX
Pa3HOCTHBIX CXEM B BUJIE

u jM{n+1}=\sum k\alpha ku {j+k}”n. [Ipumepsi.
MOHOTOHHBIE PA3HOCTHBIE CXEMBI ISl OJHOMEPHOIO
YpaBHEHHUS TEIUIONPOBOAHOCTH. MOHOTOHHOCTH CXEMBI C
BECaMU.

Bcero ayiuTopHbIX 4acoB

2

| 4

|0

Ownutaiin

0

0

0

11-12

Tema 3. Pa3HOCTHBIE cXeMbl /IJIsi MHOTOMEPHOT'0 YPABHEHHUS

Bcero ayutopHbIX 4acoB




TEeNJIONPOBOAHOCTH.

Pemennie pa3HOCTHBIX ypaBHEHUH B CIIy4ae HESBHBIX CXEM.
JlocTaTouHbIe YCIOBUS XOPOIIE 00yCIOBIEHHOCTH
Pa3HOCTHOM KpaeBOM 3a/1aud BTOPOTO MOPSAJIKA.
OKOHOMMYHOCTh Pa3HOCTHBIX cxeM. IIpononpHO-nonepeuHas
(ITIT) cxema. YcroitunBocTh 1 anmpokcumarus [1I1-cxemsr.
JlokanbHO OJJHOMEPHBIE CXEMBI JIJI1 MHOTOMEPHOTO YPAaBHEHHUS
TEemIoNnpoBOAHOCTHU. [loHATHE CyMMapHOW anmpOKCUMALIUH.
[TonepemeHHO TpeyroiabHas cxema JJisg JBYMEPHOTO YPaBHEHHUSI
temionpoBogHocTu. Cxema Jlyrnaca-I"ana qjst TpexmepHOro
ypaBHEHUS TEIJIONMPOBOAHOCTH.

2 | 4 | 0

Omuiaiig

13 Tema 4. PaznocTHas 3agaua {upuxiie. Bcero ayutopHbIX 4acoB
Pasnocrnas 3agava /{upuxiie uist AByMEPHOIO ypaBHEHUS 1 |2 [0
Jlamnaca (Ilyaccona) B mpsimoyrosibHOM ob6nacTtu. [TpuHIMn Owuaitn
Makcumyma. OTHO3Ha4YHAs pa3pelIuMOCTh 3a/1a4u. 0 0 0
CxoaumocTh (YyCTOMYMBOCTB) Pa3HOCTHOM 3a1aun Jupuxie
Ui [BymMepHoro ypasHeHus Jlamaca (Ilyaccona) B
PSIMOYTOJIbHOM 00s1acTh. Teopema 00 OIIEHKE PelIeHHUs.

14 - 15 | Tema 5. Pa3HocTHBIE cXeMbl /IS YyPABHEHHS IepeHOCca. Bcero aytuTopHbIX 4acoB
ITonsTne 06 0000IIEHHOM PELIeHUH KBa3UIMHEHHOTO 2 | 4 [0
ypaBHEHHUs IIepeHOca. 3ajaya o pacnajie pa3pblBa. Omnutaiin
CootHomienus Ha pa3peiBe. KoHcepBaTUBHBIE Pa3HOCTHBIE 0 0 0
CXeMbl (cxema pacnaja paspbiBa). OqHOMEpPHbIE ypaBHEHUS
aKyCTHKH. XapakTepuctuiyeckas ¢opMa ypaBHEHUIN aKyCTUKH.
3amaua o pacmaje pa3zpsiBa. Cxema pacrajia pa3pbiBa (cxema
['omyHOBaA) 7151 ypaBHEHHUH aKyCTHUKH. ATIPOKCUMAIIHS,
ycToiunBOoCcTh. O000IIeHe HA MHOTOMEPHBIHN CITyJai.

[TonsiTre o ruOpuUIHBIX cxeMax. MeTo1 KOppeKIMU TOTOKOB
JUIsl TMHEWHOTO YPaBHEHHUsI IEPEHOCA.
7 Cemecmp 16 32 0

1-8 Paznea 1 8 16 0

1-8 Team 1. MeToab! pemieHusi CHCTEM JTHMHEHHBIX Bcero ayiuTopHBIX 4acoB
ajiredpanyecKux ypaBHeHuUil 8 | 16 | 0
Urepanrionnsie Meto ibl. Tepannonnsie MeTo sl SIkoou u Omnutaiin
3eiiiens - KOOpAUHATHASA 3aUCh. MaTpuyHas 3aMuch. 0 0 0

Kanonmnueckast popma ogHomaroBsix MeTo10B. MccnenoBanue
CXOJIMMOCTH CTAI[MOHAPHBIX UTEPAITMOHHBIX METOJIOB.
JlocTatoyHOE yCIOBHE CXOAUMOCTH JIJIsl CUMMETPHUYHBIX
MOJIOKUTENBHBIX MaTpHIl. CXO0IUMOCTh MeToAa SIkoOu
(ycnoBue auaroHansHOro npeobiananus). CXoauMOCTh
MeTojia BepxHel penakcanuu (0 < w < 2). Heobxonumoe u
JOCTaTOYHOE YCIIOBUE CXOJAUMOCTH METO/1a TPOCTOM UTEPALIUH.
Heobxoaumoe 1 1ocTaTOYHOE YCIOBUE CXOTUMOCTH
OJTHOIIIATOBBIX CTAIMOHAPHBIX UTEPAIIMOHHBIX METOI0B. UKcio
00yCIOBJICHHOCTH MaTpHIIbl. OTIEHKH CKOPOCTH CXOJTUMOCTH
CTAIllMOHAPHBIX UTEPALIMOHHBIX METOAOB IS IJIOXO
00yCIIOBJICHHBIX 337a4. Teopema o CKopocTH cxoaumoctu (0e3
nok.). CnenctBus TeopeMbl. MHOTOUIeHBI YeObIéRa HA .
Ompenenenre 1 OCHOBHBIE CBOMCTBA (PEKYPPEHTHBIC
COOTHOIIEHHS, HYJIU, TOYKU IKCTPEMYMa, YKIIOHEHHE).
Muorounensl YeObiméBa Ha [a,b]. MHorowieHsl YeObmméra Ha
[a,b] ¢ HOpmupoBKoit P(0)=1. MTepaniioHHBIN 0THOIIATOBBIN




uTepaoHHbIi MeTo1 YeobimeBa. CKOPOCTh CXOUMOCTH
MeTtoaa YeOrimena Jyisi TNI0X0 00YCIOBICHHBIX 33]1a4.
HucneHnHass HEyCTOMYMBOCTh MeTO1a. MITEpalimOHHbBIE METOBI
BAPUALIMOHHOTO TUNA. MITepaniMoHHbIN METOI MUHUMAJIBHBIX
HEBA30K. Teopema 0 CKOPOCTH CXOJAUMOCTH METO/1a
MHHUMAJIbHBIX HEBS30K. ITepalluOHHBIA METO/T HAMMEHbIIIECH
norpemHocTy. IloHATHE 0 METO/IEe CONPSAKEHHBIX IPATUEHTOB.
[Ipsambie meToas! pemienust CJIAY. MeTonbl ycTaHOBIICHHUS.
Merton ["aycca ¢ BBIOOpOM IJ1aBHOTO 3jeMeHTa. Meton
MAaTPUYHOU MPOTOHKUA. METOT peayKIIHH.

Pa3zHocTHas 3a1a4a Ha cOOCTBEHHBIE 3HAUCHHSI [UIs OTIepaTopa
BTOpPOM Pa3HOCTHOM MPOU3BOJHOM Ha oTpe3ke. CBoicTBa
COOCTBEHHBIX (DYHKIIMHM U COOCTBEHHBIX 3HAYCHHI OIlepaTopa.
3aznaya Ha cOOCTBEHHBIE 3HAUEHUS ISl IATUTOYEUHOTO
pa3HOCTHOTO oneparopa Jlamnaca. MeToabl yCTaHOBICHUS
penieHus AByMEPHBIX Pa3HOCTHBIX KPAeBbIX 3a/1a4 JUIs
ypaBuenus [lyaccona. BeiGop onTuManbHOTO 1mara Jjisi sBHOH
cxeMbl. ONTUMaNIbHBIN Aar AJ1s NPOJ0JIbHO-TIONIEPEYHOU
cxemsl. JluckpeTHelii MmeTo Pypbe Ul peleHuss KpaeBou
3a/1a4u Ui pa3HOCTHOTO ypaBHeHus IlyaccoHa.

9-15 Pasnen 2 8 16 0
9-16 Tema 2. OcHOBHBbIE MOHSATHS METOAbI KOHEYHbIX 3JIeMEHTOB | Bcero ayIuTopHbIX 4acoB
M Pa3HOCTHBIE CXeMBbI VISl THIIEPO0JIMEYCKHX CHCTEM 8 | 16 [0
BapuanuoHHbIE U TPOEKIIMOHHBIE METOIBI. Omnutaiin
Bapuannonnsie (opMyIHUPOBKH JUIsI OTHOMEPHON MOAETBHON | () 0 0

3amaun (D): -\dot{u}(x)=f(x), u(0)=u(1)=0 . 3agaya o
MuHUMU3anuu Gpyakuonana (M — meron Putna) u
BapHAaIMOHHO-TIPOEKIMOHHAs hopMynupoBka (V- MeTo]
I"anepkuHa). DKBUBAJIEHTHOCTh BAPUALIMOHHBIX IOCTAHOBOK.
MKD g MOJIeNIbHOM 3a71a4u ¢ KYCOYHO-JIMHEHHBIMU
¢byukuusamu. basucusie QyHkumn. @opMyInpoBKU
BapualmoHHbIX 3a71a4 B MKD. CymiectBoBaHue u
€AMHCTBEHHOCTH petieHus 3a1ad B MKD. Ouenku
norpemHoctTd MKD 151 MofenbHOM 3a1a4un.

JIBymepHble 3agaun MKO.

®opwmyina ['puna 115 AByMepHoro ypaBHenus Jlamiaca. MKD
JUist IByMepHoro ypaBHeHus [lyaccona (3amaua upuxie).
Bapuanmonnsie popmynupoBku 3anaun (D): -\Delta u=f(x), x
\in \Omega, u=0 x \in \partial \Omega. 3agaua 0 MUHUMHU3ALIUN
¢dbynknuronana (M — meroa Putna) u BapuanmoHHO-
npoeknuoHHas popmynuposka (V- meron ["anepkuna).
DKBHUBAJIEHTHOCTh BApUAIIMOHHBIX TOCTaHOBOK. TpuaHrynsnus
IByMepHOi obnactu. KycouHo-nuHeiiHble 6a3ucHble (PyHKITUH.
MKD3- dhopmynupoBku 3anad. CymiecTBOBaHUE U
eanHcTBeHHOCTh MKO-pemenust. ['eomerpuueckas
unrepnperanuss MKD. MaTepnonsnusa KyCOUHO-TUHEUHBIMU
byHKIMAMEU B IBYX m3Mepenusx. MKD ans asymepHoOro
ypaBuenus [lyaccona (3agaua Heiimana). Bapuarmonnsie
dopmynuposku 3anauun (D): -\Delta u + u=f(x), x \in \Omega,
\partial u/ \partial n=g x \in \partial \Omega. CymiecTBeHHbIE U
€CTECTBEHHbIE IpaHUuHbIe yciioBusa. MKO ¢ kycouHo-
JTUHEHHbIMU GyHKIMsIMU i1 3aaaun Hetimana. MKD st




napabonnyeckux 3aaa4. MogenpHas 3a1a4a \partial u/\partial
t-\Delta u =f(x), x \in \Omega, \partial u/ \partial n=g x \in
\partial \Omega. JIuckpeTnzamnus 1o npocTpaHCTBY.
JluckpeTusaius 1o NpocTpaHCTBY U BpemMeHu. HesiBHas cxema
Oiinepa. Cxema Kpanka-Hukoncona.

Pa3HocTHBIC CXEMBI [IJ151 TUTIEPOOIMYECKON CHCTEMBI.

3anaua Pumana nsist mpou3BOIBHOM TIMHEWHON
rUnepooINUEeCKON CUCTEMBI C MOCTOSHHBIMU
koddpunmentamuPaznoctnas cxema KMP (Kypanra-
Nzakcona-Pucca) ais nuHEHHON THUIIEPOOTUIECKON CUCTEMBI
ypaBHeHMii. PaznoctHas cxema Jlakca-Bennpoda amns
runepOoTMYeCKON CUCTEMBI U €€ YCTOMYUBOCTh. MeToauka
RSA (pexonctpykuus, pemienue, ycpeanenue). Kycouno-
ITIOCTOSIHHAs! M KyCOYHO-JINHEWHAsI peKOHCTPYKIHU. CXeMBI IS
JIMHENHOI'0 ypaBHEHUS NIEPEHOCA C TMHENHOMN
pekoHcTpyKiuei- cxemsl L.W., Fromm, Beam-Warming.
Hewus6exnocTs nosBnenus ocuwuisanuid. [lonstue o TVD-
cxemax. CxeMbl ¢ OrpaHU4eHUEM OTOKOB. CXEMBI ¢
OrpaHUYEHUEM HAKIOHOB. OTpaHUYHUTEIh HAKJIOHOB minmod.
Cxembl TVD 15t CKaJISIPHOTO ypaBHEHHMS IEPEHOCA.

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OIIINIA:

Oo6o3na | [loiHOe HaMMeHOBaHMe
YyeHHe
2K DJIEKTPOHHBIN KypC
IIM [ToTHOTEKCTOBBIN MaTepual
111 [TOTHOTEKCTOBBIE JIEKLIMU
BM Bunieo-maTepuaisl
AM Aynmo-marepuansl
[Ip3 [Ipe3enTaunu
T TecTsl
OCM DJIEKTPOHHBIE CIPABOYHBIC MATEPUAIIBI
ncC WMHTepakTUBHBIN CalT
6. OBPA3OBATEJIBHBIE TEXHOJIOT'UHN

HpI/I BBIITOJITHCHHUHU JOMAIIHETO 3aAaHusA CTYACHTBI OCBAMBAIOT YWCJICHHBIC METOJbI U HIMPOKO

HCIIOJIB3YIOT KOMIIBIOTCPHBIC TCXHOJIOTUH.

B

X0Je 3aHSATHU paccMaTpruBaAOTCA MPAKTUUCCKHUE 3aJavur, ACJIACTCA aKICHT Ha IMPUKIAIHBIX
HUCCIICOOBAHUAX. CTy,[IeHTBI MOJIy4arOT OIBIT CaMOCTOSTEIbHOMN pcajm3aliii aJroOpuTMOB B BHIC

IIporpamM, yJIy4IlIatOT HABBIKU IIPOrPAMMUPOBAHMUS.

YacTh 3aHATUH NPOBOAMTCSAB MHTEPAKTHBHOHN (opme. IIpu oOCyXIeHHH TeM JIEKIMOHHBIX
3aHATUN UCHOJIb3YIOTCS MPE3EHTAlUH, 00CYKJIEHUS MOCIEIHUX HAyYHBIX pa0dOT, HOBbIE YHCIIEHHBIE
METOJIbl M CXEMBl, paccka3blBaeTcsi 0 paboTe ¢ HaydHOH sureparypoil. OOs3aTeNbHBIM SBISIETCA
caMoCTOsiTeNIbHasE paboTa CTYJEHTOB, BBINOJIHEHHE WHAMBUIYalIbHbIX

JINTEPATYPOH.

7.

®OH/JI OLIEHOYHBIX CPEJICTB




@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00ECIeYrBaeT MPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETo,
PYOEKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJISI IO JUCIUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMITETCHIMSMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IIPEJCTaBICHA B ClIeAyIOLIeH TadnuLe:

KoMnerennus HNuaukaTopsl ATTECTAIIMOHHOE ATTECTALIMOHHOE
O0CBOCHMS meponpusitue (KII 1) meponpusitue (KII 2)
OIIK-1 3-0OIIK-1 9, K1-8, K1-15 9, K1-8, KM1-16
V-OIIK-1 3, KH1-8, K1-15 9, KI1-8, KH-16
B-OIIK-1 9, K-8, KI-15 9, K1-8, KI1-16
OIIK-2 3-0OI1K-2 9, K1-8, KI1-15 9, K1-8, KH1-16
V-OIIK-2 9, K-8, KI-15 9, K-8, KI-16
B-OIIK-2 9, K1-8, K1-15 9, K1-8, KH1-16
IIK-1 3-T1K-1 3, KH1-8, K1-15 9, K1-8, KN1-16
B-IIK-1 9, K1-8, K1-15 9, K1-8, KI1-16
V-ITIK-1 9, K1-8, KI1-15 9, K1-8, KH1-16
[IK-2 3-T1K-2 9, K-8, K1-15 9, K1-8, KI-16
B-IIK-2 9, K1-8, K1-15 9, K1-8, KH1-16
V-1IK-2 9, K1-8, KI-15 9, K1-8, KI1-16
IIK-5 V-TIK-5 9, K1-8, K1-15 9, K-8, KH1-16
3-ITK-5 9, K1-8, KI1-15 9, KN1-8, KH1-16
B-IIK-5 9, K1-8, K1-15 9, K1-8, KI-16

Ixanbl oeHKU 00pa3oBaTeIbLHBIX JOCTHXKEHU I

[lIxana KaXa0r0 KOHTPOJIBLHOTO MEPOMPHUSTHS JISKUT B mpenenax oT 0 10 yCTaHOBJICHHOTO
MakCUMAaJILHOTO Oajuia BKIFOUMUTENBHO. MTOroBas arrecranus 10 OUCHUIUINHE oneHuBaercsa 1mo 100-
OaJITLHOM IIKaJIe W MPEACTABISIET COO0M CyMMY OalIJIOB, 3apa00TaHHBIX CTYJCHTOM IPH BBHITOJTHCHUH
3aJlaHui B paMKax TEKYIIEro U MPOMEXyTOUYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIONICH IIKAJIOM:

OueHka
ECTS

Orenka 1o 4-ex
OaJUILHOM IIKAJIE

Cymma
0aIoB

TpeboBanms K ypOBHIO OCBOCHHIO
y4eOHOM TUCITUTLINHBI

OreHKa «OTIMYHOY BHICTABIISETCA
CTY/ICHTY, €CJIA OH IITyOOKO U MPOYHO
YCBOMWJI IIPOTPAMMHBINA MaTepHall,
WCYEPIBIBAIOIIE, ITOCIEA0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO €ro
M3JIaraeT, yMeeT TECHO yBS3bIBATh
TEOPHIO C MIPAKTUKOM, UCTIONB3YET B
OTBETE MaTepHuall MOHOTpapHIECKOMI
JIUTEPATYPBHL.

90-100 5 — «omauyro» A

85-89 B

OLICHKa «XOPOIIIO» BBICTABJIACTCA

CTYZEHTY, €CJIU OH TBEPIO 3HACT

75-84 C

MaTepual, TPaMOTHO U TI0 CYIIECTBY

70-74

4 — «xopoutoy

65-69

60-64

Ha BOTIPOC.

n3jaract €ro, He JOIyCKasa
D CYIHICCTBCHHBIX HETOYHOCTEH B OTBETE

Or1eHKa «yIOBICTBOPUTEIHHOY
E BBICTABJISIETCSA CTYAEHTY, €CIIM OH UMEET




3HAHUS TOJIBKO OCHOBHOT'O MaTepHaa,
HO HE YCBOWJI €T0 AeTayel, JOImyCKaeT
HETOYHOCTH, HEJIOCTATOYHO IPABUIIbHBIE
(OpMyNIHUPOBKH, HAPYILICHHS
JIOTHYECKOH MOCTIeI0BATEIILHOCTH B
M3JI0’KeHUH IPOTPaMMHOT'0 MaTepuaa.

OneHka «HEeyI0BICTBOPUTEIIHLHO»
BBICTaBIISIETCS CTYACHTY, KOTOPBII HE
3HAET 3HAYUTENILHON YacTu
IIPOTPaMMHOI0 MaTepuaa, JOMyCKaeT
H 60 2- F cyliecTBeHHbIe ommnoOku. Kak npasuio,
1K KHEYO0BI1eMBOPUMETLHOY OLICHKA «HEYIOBIICTBOPUTEILHO
CTaBUTCS CTYACHTaM, KOTOpPbIE HE MOT'YT
MPOJIOJDKHUTE 00y4eHue Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH AMCIMILINHE.

8.  YUEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUMIIAHBI

OCHOBHAA JINTEPATYPA:
1. OU1 b 30 Yucnenusie MeTo bl : yueOHOE mocobue, Mocksa: Jlaboparopus 3Hanwmii, 2020

2. OU K 32 Yucnennsie METOBI aHATU3a U JUHEHHOM anreOpbl. Mcnonb3oBanue Matlab u Scilab :
Cankr-IletepOypr: Jlans, 2022

3. DU K 32 YucneHHble METOIBI aHAIH3A U TUHEHHOH anreOpsl. Micnons3oBanue Matlab u Scilab :
yueOHoe nocobue, Cankr-IlerepOypr: Jlans, 2021

4. 519 U-67 Yucnennnie metoapl Ku.1 Yucnennriii ananu3, MockBa: Axagemus, 2013
5. 519 Y-67 Yucnennnie metoasl Ku.2 Meronsl mareMatudeckoii pusnku, Mocksa: Akanemust, 2013

6. 519 Y-67 UucneHHble METO/bI PELICHHS] YPABHEHHUM ¢ YaCTHBIMU Npou3BoAHbIMU Y.1 PasHOCTHBIE
CXEMBI JIJIsl pelIeHHs ypaBHEHHsI KOHBEKTUBHOTO nepeHoca (ogHoMepHoe ypaBuenue), C. A. I'youn [u
ap.], Mocksa: HUAAY MUDU, 2012

JOIIOJIHUTEJIbHAS JIMTEPATYPA:
1. 519 U-67 Uncnennsie metoabl Ku.1 YUncnennsrii ananus, Mocksa: Akagemus, 2013
2. 519 Y-67 Yucnennsie MeTonbl Ku.2 Metoasl MaTemaTrueckoit ¢pusuku, MockBa: Axkanemus, 2013

3. 517 C17 YucneHHble METOBI pEUICHHs] OOpaTHBIX 3a7]a4 MAaTEMaTHUECKON (PU3UKH : ,
A.A.Camapckuii, [1.H.Babumesuu, Mocksa: YPCC, 2004

4. 519 Y-67 UucneHHbple METOIbI PEIICHNS YPAaBHEHNH C YaCTHBIMU NTpon3BogHbIMU Y.1 PazHocTHEIE
CXEMBI JJIsl pelIeHUs] YpaBHEHUsI KOHBEKTHBHOTO MepeHoca (ogHomMepHoe ypaBHeHue), C. A. ['youn [u
ap.], Mocksa: HUAAY MUDU, 2012



[MPOI'PAMMHOE OBECIIEYEHMUE:

CnenunansHOE IPOrpaMMHOE 0OecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJILHO-TEXHMYECKOE OBECIEYEHUE YYEBHOI
JUCLUIINHBI

CrnenuaiibHOE MaTepUATBLHO-TEXHUYECKOE o0ecrieueHne He TpedyeTcs

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH IJIA CTYAEHTOB

1. HpOBeI[eHI/Ie JICKOUOHHBIX U IMTPAKTUYCCKUX 3aHATHH

Kypc Bkimtouaer B ce0si JIGKLIMOHHBIE W NpakTuueckue 3aHATHs. [IpakThdeckue 3aHATHSA
MIPOBOJISATCS] B KOMIIBIOTEPHOM KJIacce, MMEIOIIeM Bce HeoOXoaumoe 000pyI0BaHUE U YCTaHOBJIEHHOE
IporpaMMHOe obecriedyeHre. B Xome 3aHATUH B KOMIIBIOTEPHOM KJacCe€ IIPU  BBINOJIHEHHUH
MPAaKTHUECKUX PAaOOT MPOUCXOJUT IOCIEJOBATEIBPHOE OCBOSHHE JIEKIIMOHHOTO MaTepuana, pa3BUTHE
MIPAKTUYECKUX HABBIKOB HCIIOJIb30BAaHUS COBPEMEHHOW BBIYMCIMTEIBHON TEXHUKH I PELICHUS
3a1ad.

B Havasie Ka)K0ro NPaKTUYECKOro 3aHATHs CTYACHTHI MOIY4YaloT MHANBHUYyaIbHOE 3aJaHHE 110
paHee MpOCIyIIaHHOMY Ha JIEKIMU Marepuany. J[aHHoe 3ajaHue JOJKHO OBITh CHENIaHO B TEUEHHUH
[IPAKTUYECKOr0 3aHATHUsA. B ciydae, ecii CTyACHT HE YCIEBAeT BBIIIOJIHUTH 3aJaHue, JOILYyCKaeTCs
MOJIrOTOBKA MpPOrpamMM CTYJEHTaMHU JOMa, OJHAKO B JaHHOM Cciyd4ae CleQyeT YIeNsiTh ocoboe
BHHUMaHUE NPOBEPKE IOHUMaHUs CTYAEHTaMHU BBIIIOJIHEHHOUN paOoThl. Cravya 3ajaHus JEIUTCS HA /1Ba
stana. Ha nepBom 3tane cTy1eHT 00s3aH MOKa3aTh KOPPEKTHO PabOTAIOIIYI0 IPOrpaMMy, OTBETUTh Ha
BCE BOIPOCHI IO KOJy IPOrpaMMbl M CaMOCTOSITEIBHO BHECTH COOTBETCTBYIOIIHME IIPABKHA B
MPOrpaMMHBIM KOJ MO JKEJaHWI0 TNpernojaaBarens. Eciaum CTyZeHT cBOOOJHO OpHEHTHPYETCS B
IporpamMMe, TO CJIEIYIOIUM 3TaloM CAAaud paboThl SABISETCA MPUEM TEOPETUYECKOro MaTepHaja 1o
naHHou Tteme. Ha nmaHHOM 3Tame mpenogaBaTellb 3aJaeT CTYICHTY Psii TEOPETUYECKUX BOIIPOCOB, HA
KOTOpBbIE CTYJIEHT 00s3aH OTBETUTH Ul YCIEIIHOW caauu 3anaHus. Eciu cTyleHT He oTBedaeT Ha
TEOPETUUYECKHUE BOIPOCH] Claya 3aJaHusl HE 3aCUUTHIBACTCA.

Becr HeoOXomuMBIH, JUIs YCHEIIHOM CcHayd BCEX 3a/laHUil, TEOpPETUUYECKUH MarepHuai
U3JaraeTcs Ha JIGKIMOHHBIX 3aHATHUSX, MOCEIICHHUE KOTOPBIX SBIsieTcs oOs3arenbHbIM. [IpakTnka
IoKa3ajla, 4To B CIy4ae IMpOIycKa XOTs Obl OJHOrO JIEKIIMOHHOIO 3aHATHA, clada 3aJaHus I10
COOTBETCTBYIOILEH TEME CYIIIECTBEHHO OCIOXKHSIECTCS.

Ha xaxiom 3aHATHH OTMEYaeTcs IOCEemaeMOCTh CTyAeHTOB. [Ipu n3ydeHun Kypca CTyJeHTaM
PEKOMEHAYEeTCsI BHUMATEIbHO O3HAKOMHUTBCA C IPOrpaMMON JHUCUUIUIMHBI, B35Th B OMONIMOTEKe
PEKOMEH/I0BAHHYIO JINTEPATYDPY.

2. OpFaHI/BaLII/I}I KOHTPOJIA YCIICBACMOCTH CTYACHTOB



Opranuzaiuss KOHTPOJS yCIEBAaeMOCTH CTYJIEHTOB MPOBOAMTCA C HCHOJIb30BaHHE (HOHA
orleHouHbIX cpeAcTB no nanHo auciuiuinde (POC). oup ouenounsix cpeacts (POC) — apusercs
HEOTHEMJIEMOU YacThl0 y4eOHO-METOJUYECKOr0 KOMILIEKCa y4eOHOM NUCHMIUIMHBI M MpeaHa3HauYeH
JUTSL. KOHTPOJISI M OILICHKH OOpa30BaTENbHBIX JOCTHXKEHHN OOYYarolIuxcsi, OCBOMBIIHMX MPOTPAMMY
JTAHHOM TUCIUTUIAHEI.

[Ipu npoBeneHnHU TEKYIIEro KOHTPOJIS YCIeBAEMOCTH MO JUCIUIUINHE UCTIOIb3YIOTCS

- Kontpons no utoram

PyOexxHblii KOHTPOJIH TPOBOAMUTCS B CEPeAMHE U B KOHIE KaXIOTO CEMEecTpa.
[IpomexxyTOUHBIN KOHTPOJIb BHICTABIIIETCS. HA OCHOBE SK3aMEHa.

Jlis  nmomycka K OK3aMEeHy HEOoOXOJuUMO 3aKpbhiTh Ha MOJIOKHUTEIBHYI) OIICHKY BCE
MPEAJIOKEHHBIE B paMKaX TEKYILIEr0 KOHTPOJIS 3aaHusl.

11. YYEBHO-METOJWYECKHWE PEKOMEHIALIMU IS IIPEINIOJABATEJEN

1. [IpoBeneHne NEKIMOHHBIX U TPAKTUYECKUX 3aHITHI

Kypc Bkirowaer B ce0si JEKIUMOHHbIE M MpakThdeckue 3aHATus. llpakThueckue 3aHsITUA
MIPOBOSATCS] B KOMITIBIOTEPHOM KJIacce, UMEIOIIEM Bce Heo0Xo1uMoe 000pyI0BaHUE U YCTaHOBIIEHHOE
nporpaMMHOe oOecrieueHue. B xonxe 3aHATHII B KOMIBIOTEPHOM Kiacce TpPU  BBINOJHEHUU
MPAKTUYECKUX PabOT MPOUCXOTUT MOCIEAOBATEIHHOE OCBOCHHE JICKIIMOHHOTO MaTepuaia, pa3BUTHE
MPAKTUYECKUX HABBIKOB HCIIOJIb30BAHUS COBPEMEHHOW BBIYMCIUTENIBHOW TEXHUKH I pElIeHUs
3a1a4.

B Hauane kaxxa0ro mpakTUYECKOro 3aHATHS CTYACHTHI MOTY4YaloT UHIUBUAYyaIbHOE 3aJJaHue 10
paHee MpOCIyLUIaHHOMY Ha JIEKUMU Marepuainy. JlaHHOe 3ajaHue JOJIKHO OBbITh CAENaHO B TEUEHUU
MPAKTUYECKOT0 3aHATHs. B ciydae, ecnu CTyACHT HE yCTEBaeT BBINIOJHHUTH 3aJlaHue, TOIYCKAeTCs
MOATOTOBKA MPOTpaMM CTyAE€HTaMU JOMa, OJHAKO B JAHHOM Cly4ae CJeAyeT YIENATb 0co0oe
BHHUMAaHUE MPOBEPKE MOHUMAHUS CTYJICHTAMU BBINIOJHEHHOW paboThl. Coava 3agaHus AETUTCS Ha J1Ba
stana. Ha mepBoM 3Tane cTyeHT 00s3aH MOKa3aTh KOPPEKTHO PabOTAIONIYIO TPOrpaMMy, OTBETUTH Ha
BCE BONPOCHI IO KOy MpOrpaMMbl M CaMOCTOSITEIbHO BHECTH COOTBETCTBYIOIME IIPABKU B
MPOrPaMMHBIA KOJI MO JKEJaHWI0 TNpernojaaBarens. Ecou CTyIeHT cBOOOTHO OPHEHTHUPYETCS B
MporpaMMe, TO CISAYIOIIUM ITArlOM CIa4d PaOOThI SIBISICTCS MPUEM TEOPETHUECKOTO MaTepuasa 1o
nanHoO#M Teme. Ha manHOM »Tame mpemnojaBareib 3aJaeT CTYJASHTY Psii TEOPETUUYECKUX BOMPOCOB, Ha
KOTOpPBIE€ CTYJCHT O0053aH OTBETUTH Uil YCTUEIIHOW chaavd 3afaHus. Ecim CTyZeHT He oTBedaeT Ha
TEOPETUUECKHUE BOMPOCHI Cllaya 3aJJaHusl HE 3aCUUTHIBACTCA.

Ha J5eKMOHHBIX 3aHATUSAX CHayajga M3JIaraeTcsi TEOPETHYECKUH Marepual, 3aTeM
paccMaTpuBalOTCsl MPUMEPHl B 3aBUCUMOCTM OT TeMbl. [IpakThka moka3ama, d4YTO CJIEeAyer
WCIOJBb30BaTh pPAa3jUYHbIE NPHEMbl BOBJIEYEHHUS CTYJEHTOB B TBOPYECKHUW MPOLIECC OCBOEHUS
y4e0HOr0 MaTepHana: Ompoc CTYJIECHTOB MO COACPKAHUIO MPOYUTAHHBIX JIEKIHH, BHI30B CTYJEHTOB K
JIOCKE JJIS pelIeHus] TeKyIIe 3a7aun, CaMOCTOSITEIbHOE PEIICHHE 3a7a4 U BBIIIOJIHEHUE aJrOPUTMOB
BPYUYHYIO CO CBEpPKOW TMPOMEKYTOUHBIX M KOHEYHOTO PE3YJbTaTOB pEIIECHUs, IEMOHCTpPALIMS
MpenoaBaTesieM Ha JOCKE PEIICHHS TUOBBIX 3a]1a4.

Ha kaxmom 3aHsITHM CclleqyeT OTMeuYaTh ITOCEIIAeMOCTh CTYACHTOB. PexomMeHmyeTcs He
JIOMYCKaTh CTYACHTOB J0 C/1a4yd KOHTPOJIBHBIX MEPONPHUATHI PETYJISIPHO MPOMyCKaromuX 3aHsaTus. Ha
MEPBOM 3aHATHM HEOOXOAMMO O3HAKOMUTH CTYJEHTOB C MPOrpaMMON JUCUUIUIMHBI, a TaKXke
MIPEJIOKUTH JINTEPATYPY, KOTOpast MOTpedyeTcs AJis yCIEIHOTO OCBOCHHS MaTepHara.

2. Opranu3anus KOHTPOJIsSl yCIIEBAEMOCTHU CTYIEHTOB



Opranuzaiuss KOHTPOJS yCIEBAaeMOCTH CTYJIEHTOB MPOBOAMTCA C HCHOJIb30BaHHE (HOHA
orleHouHbIX cpeAcTB no nanHo auciuiuinde (POC). oup ouenounsix cpeacts (POC) — apusercs
HEOTHEMJIEMOU YacThl0 y4eOHO-METOJUYECKOr0 KOMILIEKCa y4eOHOM NUCHMIUIMHBI M MpeaHa3HauYeH
JUTSL. KOHTPOJISI M OILICHKH OOpa30BaTENbHBIX JOCTHXKEHHN OOYYarolIuxcsi, OCBOMBIIHMX MPOTPAMMY
JTAHHOM TUCIUTUIAHEI.

[Ipu npoBeneHnHU TEKYIIEro KOHTPOJIS YCIeBAEMOCTH MO JUCIUIUINHE UCTIOIb3YIOTCS

- Kontpons no utoram

PyOexxHblii KOHTPOJIH TPOBOAMUTCS B CEPeAMHE U B KOHIE KaXIOTO CEMEecTpa.
[IpomexxyTOUHBIN KOHTPOJIb BHICTABIIIETCS. HA OCHOBE SK3aMEHa.

Jlis  nmomycka K OK3aMEeHy HEOoOXOJuUMO 3aKpbhiTh Ha MOJIOKHUTEIBHYI) OIICHKY BCE
MPEAJIOKEHHBIE B paMKaX TEKYILIEr0 KOHTPOJIS 3aaHusl.
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