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Conep:xkanue

1. [lepeyenp muaHUpyeMBbIX PE3yJIbTATOB OOYYEHUS MO JTUCHMIUIMHE (MOJIYINI0), COOTHECEHHBIX C
IUIaHUpYEeMbIMU pe3ynbTraramMu ocBoeHus OITOIT BO

2. Mecrto auctuminnsl (Moayins) B ctpykrype OITOIT BO

3. O0beM MUCHUIUIMHBI (MOIyJsl) B 3a4eTHBIX CIUMHHUIIAX C yKa3aHUEM KOJMYeCTBA YacoB,
BBIJICJICHHBIX Ha KOHTAKTHYIO paboTy o0ydaroluxcs ¢ mpernojaBaTeseM (Mo BUaaM y4eOHbIX 3aHITHIA)
Y Ha CaMOCTOATENIbHYIO paboTy 00yJaromuxcs

4. Coneprxanue AUCHUILUIUHBI (MOAYIS), CTPYKTYPUPOBAHHOE 110 TeMaM (pasziesiaM) ¢ yKa3aHUeM
OTBEJICHHOT0 Ha HUX KOJIMYECTBA aKaJeMHUECKUX YacOB M BHIOB YUCOHbBIX 3aHATHIMA

4.1. CTpyKTypa U TeMaTHYECKUH IJIaH KOHTAKTHOW M CaMOCTOSITEIIbHOW paOOThI 1O TUCIUILINHE
(Monyni0)
4.2. ConeprkaHue TUCIMIUIAHBI (MOJTYJIS)

5. IlepeueHb y4eOHO-METOIUYECKOTO OOCCIIEUEHUS JJII  CaMOCTOSITEIIBHOH  PabOTHI
00yJaronuXxcs Mo TUCIUTIIHHE (MOIYIIIO)

6. @OHJI OLIEHOYHBIX CPECTB MO JUCIHUILTHHE (MOMYIIIO)
7. IlepeueHs nuTEpaTypbl, HEOOXOIUMOM JIJIsl OCBOCHUSI TUCIUTUIMHBI (MOIYJIS)

8. IlepeueHp pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAMOHHOW cetn "HHTepHer",
HEOOXOAUMBIX JUTsl OCBOSHHS TUCIIMILIHHBI (MOTYJIs)

9. Metoanueckue ykazaHus JUist 00y4aroIuXcsl 10 OCBOEHUIO JUCIUILIUHBL (MOTYJIs)

10. TIlepeuenp wWH(OPMAIIMOHHBIX TEXHOJOTHHA, HCIOIb3YEMbIX TIPH  OCYIIECTBICHUH

00pa3oBaTenpbHOrO Tpolecca MO AUCHUILIMHE (MOAYJIO), BKJIIOYAs IEpPeYeHb IMPOTPaMMHOTIO
obecriedeHrss ¥ MHYOPMAITMOHHBIX CIIPABOYHBIX CUCTEM (TIPU HEOOXOTUMOCTH)

11. Onucanue MaTepuaabHO-TEXHUYECKON 0a3bl, HEOOXOAMMON Uil  OCYILECTBICHUS
00pa3zoBaTeNbHOI0 Ipoliecca 10 JUCLHUIIMHE (MOAYIIIO)

12. CpenctBa aganTaiuy NpernogaBaHus AUCIUIUIUHBI (MOIYs) K MOTPEOHOCTSIM 00y4aromInuXCst
WHBAJIUJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3]I0POBbSI

13. Tlpunoxenue Nel. @oH/ OIIEHOYHBIX CPEJICTB

14. Tlpunoxenue Ne2. IlepedyeHr mnuTeparypbl, HEOOXOIMMOW [JII OCBOCHHS HCIUTLTAHBI
(Momyns)

15. [punoxenne Ne3. [lepeuenb HHPOPMAITMOHHBIX TEXHOJIIOTUN, UCTIONB3yEMbIX /IS OCBOCHUS

JUCHMIUIMHBL (MOIyJisl), BKJIIOYAsl IE€pPeUYeHb HPOrpaMMHOro obOecreueHuss M HHQOPMAaIMOHHBIX
CIIPaBOYHBIX CUCTEM



[IporpamMmmy IUCHMIUIMHBI pa3paboTaid cTapmuid mnpenonaaBarenb, 60/c ['pyamsmaa JLIO.
(Kadenpa cucremuoro ananmsa u uHopmatuku, OtraeneHue WHPOPMALMOHHBIX TEXHOJOTHHA M
sHEpreTuueckux cucteM, Habepexunouennuuckuii HHCTUTYT (uman) KOVY), LIGrudcyna@kpfu.ru.

1. IlepeueHb mNJAHMPYEeMBIX Ppe3yJbTATOB OOy4YeHHS] MO IMCUMILIMHE (MOIYJIIO),
COOTHECEHHBIX ¢ IVIAHUPYeMbIMH pe3yjbTaTamu ocBoenusst OIIOII BO

OOyyarmuiicsi, OCBOMBIIMK AUCIHUIUIMHY (MOIYNb), JOJKEH 00JaaaTh CISAYIOIIMMHA
KOMIIETEHIASIMU

HIndp Pacun¢pposka
KOMIIEeTeHI[UH npuodperaeMoi KOMIETEHIMH
[1K-2 CriocobeH NOHMMAaTh, COBEPUIEHCTBOBATH M IPUMEHATH COBPEMEHHBIN
MaTEeMaTUYECKHUN anmnapar

OO0yuaromuiicsi, OCBOMBIINNA TUCHUTUIUHY (MOIYJIB):
JIOJDKEH 3HaTh:

- MCTOAbI pCIICHUS 3a1a4A Komm u KpaCBbIX 3a1a4 JJIsd OOBIKHOBEHHBIX ,Z[H(i)(bepeHL[I/IaJIBHBIX
ypaBHeHHﬁ; MCTOJbI IMOCTAHOBKHW W HMCCJIICAOBAHUS KPACBLBIX W HAYAJIbHBIX 3a4ad IJId ypaBHeHI/IfI B
YAaCTHBIX IIPOHU3BOAHLIX.

JloJKeH yMmeTs:

- HCIIOJB30BATb HEKOTOPBLIC MCTOABI BBEIUHMCIIMTEILHOM MaTeMaTHUKH AJid peUICHUA
MNPUKIAIHBIX 3a/1a4.

JlomKeH BhaJieTh:
- HaBbIKaMU IMPUMCHCHU S BBIYUCIIUTCIIBHBIX METOA0B IMPU PCHICHUHN ITPUKIIAAHBIX 3a1a4.
JloJDKeH JEMOHCTPUPOBATh CITIOCOOHOCTh M TOTOBHOCTD:

- IPUMCHATH PE3YyJIbTATBI OCBOCHUA JUCHUIIJIMHBI B HpOCI)eCCHOHaHLHOﬁ ACATCIIBHOCTH.

2. MecTo aucuuniaunsl (MoayJs) B ctpykrype OITIOII BO

Jannast nucuuruivHa (MOIyNb) BKIoueHa B Onok "/lucuumumebel (Moaynu)" OCHOBHOM
npodeccuoHanbHOM  oOpasoBarenbHOM  mporpamMmbl  01.03.02  "[IpuknagHas MareMaTHKa U
nH(popMaTuKa" ¥ OTHOCUTCS K AUCLMILIMHAM T10 BBIOOpY.

OcBauBaercs Ha 4 Kypce B 7 ceMecTpe.

3. O0beM AUCHUILIMHBI (MOAYJIsI) B 3a4eTHBIX eIMHMIAX € YKa3aHHEeM KOJIM4YecTBa 4acoB,
BBIICJCHHBIX HA KOHTAKTHYI0O padoTy o0y4aromuxcs ¢ nmpenoaasarejieM (0 BHIAM y4eOHBIX
3aHATHH) U HA CAMOCTOSITEIbHYIO PA00Ty 00y4YaK0IIUXCS

OO6mas TpyA0€MKOCTh TUCIHUIUIMHBI COCTABIISIET 5 3aueTHHIX enuHull Ha 180 yacoB.

KonrtakTHas padota - 54 gaca, B TOM 4uciie JIEKIUHU - 18 gacoB, mpakTudeckue 3ausatus - 0 9acos,
nabopatopHbie paboThI - 36 4acOB, KOHTPOIb CAMOCTOSTENLHOM paboThI - () 4acoB.

CamocrostenbHas padora - 90 yacos.
KonTpons (3a4€t / sx3ameH) - 36 4acos.
dopma IpOMEKYyTOUHOTO KOHTPOJIS IUCIIUIIIMHBL: 9K3aMEH B 7 ceMecTpe.

4. Copep:kanue AUCHUIIMHBI (MOAYJsl), CTPYKTYPHMPOBaHHOe MO TemaM (pa3xeinam) ¢


mailto:LJGrudcyna@kpfu.ru

YKazaHueM OTBECACHHOI0O HA HUX KOJIUYIECTBA AKAACMHUYECCKHUX YaCO0B U BUA0B y‘{eﬁHLIX 3aHATHH

4.1 CTpykTypa M TeMaTHYeCKHH IJIAH KOHTAKTHOH M CaMOCTOATEJBbHOH PpaldoThl MO
AMCHUINJInHe (MOLYJII0)

Buanbl 1 yachbl
KOHTAKTHOH padoThl,
HUX TPYA0E€MKOCTh

B Yacax
N (8 acax)
5
N Pa3zgensl nucounianubl / °E"
MOYJIst 3

Jlexknun
CamocrosiTesibHas padoTa

IIpakTHyeckue
3aHATHUSA
JlabopaTopHbie
padoTbI

Tema 1. BBenenue B AUCUUIUIMHY. Y paBHEHUS C

1. 7 2 0 4 10
JACTHBIMH ITPOW3BOIHBIMH.

2. |Tema 2. YpaBHEeHHS apabOIMYECKOTO THIIA. 7 2 0 4 10

3. [Tema 3. YpaBHEeHUS THIIEPOOIMUSCKOTO THIIA. 7 2 0 4 10

4. (Tema 4. YpaBHEHUS JUIMNITHYESCKOTO THIIA. 7 2 0 4 10
Tema 5. UnclieHHbIE METObI PELICHHS YPABHEHHIA.

S. MeTo1 KOHEUHBIX pamocfeﬁ.p P ! 4 0 8 11
Tema 6. PasHOCTHBIE CXEMBI AJIs PELICHUS

6. |[ypaBHeHUII mapabomudeckoro, rurnepOoIudeckoro u| 7 6 0 12 39
HILTUNTUYECKOTO THIA.
HToro 18 0 36 90

4.2 ConepxxaHue JMCUMILTAHBI (MOTYJIs)

Tema 1. BBenenue B JUCHUILIMHY. Y PaBHEHHS ¢ YACTHBIMH NPOU3BOJIHBIMHU.

Havanehbie n rpanuusbie ycioBus. Knaccudukanus 3agauy marematuyecko ¢pusuku (3agaua
Komu, kpaeBas 3ajjaua, cMemanHas 3agada). OCHOBHbIE YpaBHEHUs MaTeMaTHueckol (pu3nku. 3ajada
[IItypma-JInyBuiIs, IOCTAHOBKA U HAXOXKIACHUE €€ pELICHUS.

OOmiee pelieHne ypaBHEHHUsS B YaCTHBIX MPOM3BOJHBIX. DU3MUECKUE 3aJauu, MPUBOIIIIUE K
UCCIEIOBaHNI0 AU PEepeHInaNbHbIX YPaBHEHUH € YAaCTHBIMM TPOU3BOJHBIMH BTOPOrO MOPSAIKA.
I'pannunble (Mu KpaeBble) ycnoBus. HauanbHble ycnoBus. @usnueckue ycioBus. ['eomerpuueckue
ycinoBus. KoppekTHo mocTaBieHHas MareMmartuueckas 3agada. Kiaccuukanmsi ypaBHEHUH ¢
YAaCTHBIMU TPOU3BOJHBIMU (TIOPSJIOK YpaBHEHHs, JTUHEHHOCTh, YMCIO MEPEMEHHBIX, OJHOPOIHOCTD,
BUJBI KOA(PGUIMEHTOB). TpU OCHOBHBIX THIIA JIMHEHHBIX YpaBHEHUN C YAaCTHBIMU HPOU3BOIHBIMU
BTOpOro mopsaka (mapa®onuyeckuid, runepOoiauueckuid, smntudeckuii). Kanonuueckue ¢opmbl
YpaBHEHUH TUNEpOOIMYECKOro, MapadOoIMuecKoro U 3JUIMITUYECKOTO THUIOB. XapaKTepUCTUYECKOE
ypaBHeHue. IIpuBeneHne K KaHOHMYECKOMY BHAY Ju((epeHIHaTbHBIX YpPaBHEHUH METOAOM
xapakTepucTHK. CTalliOHapHbIE U HECTAlMOHAPHBIC YPAaBHEHUSI.

Mertoabl pelieHus ypaBHEHUH C YaCTHBIMM HPOM3BOJHBIMHU (METOJ pa3JelieHUs] EepPEeMEHHbIX,
METOJI HHTErpajbHBIX IpeoOpazoBaHUM, METOJ MpeoO0pa3oBaHUsS KOOPAMHAT, Mpeodpa3oBaHUE
3aBUCUMOH NIepEMEHHOM, MeTo/1 GyHKIMI [ prHa, YUCIIEHHBIE METOIBI).

Tema 2. YpaBHeHusi napaéoau4ecKoro Tumna.

VYpaBHeHHE TEIJIONPOBOJHOCTH U €ro (hu3ndeckas HHTepIpeTanus. Y paBHEHHs, ONHMChIBAIOIINE
¢bu3nyecKkuif Tporecc TEIIONPOBOAHOCTH. ['paHWYHBIE YCIOBHS, OMMCHIBAIOIIUE TEIJIOOOMEH Ha
rpanuile HauanbHble YCIOBMS, YyUMTBHIBAIOIIME COCTOSIHUE CTEP)KHA B Hadaje Ipolecca. BriBon
ypaBHEHUN TerionpoBoAHOCTH U nuddy3un. OgHoMepHas 3a7avya TEIUIONPOBOIHOCTH. YpaBHEHUE
TEIIONPOBOJHOCTH B KOHEUHOM CTEPIKHE.

Tema 3. YpaBHeHusi runep60/u4ecKoro Tumna.




[Tpumepbl MaTeMaTHYECKUX MOJeNei, MPUBOIAMINX K YPaBHEHUSM THIIEPOOTUYECKOro THIIA.
Onexrpuyeckue KojaeOaHHs B JUIMHHBIX OJHOPOJHBIX JMHUAX. Y PAaBHEHHS 3JIEKTPOMArHUTHOIO MOJIS.
BoeiBon ypaBHeHMsI KosieOaHMsI CTpyHBI. PerieHue BOJIHOBOro ypaBHEHHsA. OJHOpPOIHOE BOJHOBOE
ypaBHeHue. Meton Jlanambepa 1 ypaBHEHUI TUIIepOOINYECcKOro TUIa.

Tema 4. YpaBHeHus! 31JIMITHYECKOr0 THIIA.

Omnepatop Jlamaca. ®usnueckuii cMbicn Jarmnacuada. [IpeobpazoBanue koopauHaT. OCHOBHbBIC
TUIIBI TPAHUYHBIX YCIOBMM B KpaeBbIX 3ajauax. 3ajgada upuxne. KpaeBas 3amaua ¢ rpaHuYHBIMU
YCIIOBHSIMH BTOpPOTO poaa (3amadya Helimana). 3agaua Po6sna. Meron ¢hyukiuu ['puna. Onpeaenenue
¢ynkuun I'puna. 3amaua [Qupuxne Ha miuockoctu. [Ipumenenne meroma ®dypbe Ui ypaBHEHHI
JUIMITUYECKOT O THUIIA.

Tema S. UnciieHHbIe METOABI pellIeHUs YPaBHeHUl. MeToJ KOHEYHBIX Pa3HOCTEi.

OOwue npeacTaBaeHUsl 0 KOHEYHO-PAa3HOCTHBIX (opMynax. PasHocTHoe ypaBHeHue. CeTouHas
¢ynkuus. Pa3HocTHBIE aHATIOTH JUISl TPOM3BOAHBIX TIEPBOTO U BTOPOTO MOPSAKOB. MeToa KOHEUHBIX
pasHocTe i penieHns o0bIkHOBEHHOT 0 tuddepenuuansHoro ypapaenus (O/1Y). PasnoctHas cxema
g OLY. IlorpemHocTs annpokcuManuu (IOrpelHoCcTb npudimkenus). Ilopsaok annpokcumanuu
Pa3HOCTHOM CXEMBbI. Y CTOMYMBOCTh Pa3HOCTHOM CXeMbl. METOJ KOHEUHBIX Pa3HOCTEH ISl PEIICHUS
Qg QepeHIranbHbIX YPaBHEHNUH B YaCTHBIX MPOU3BOIHBIX.

Tema 6. PazHocTHBIE cXeMBbl /151 pellleHHs] YPABHEHUI Napad0JIM4ecKoro,
runepooJIH4YecKoro U IHNTHYECKOr0 TUIIA.

Pa3zHOCTHBIE cxeMbl AJIs pelleHus ypaBHeHHH napabonudeckoro tumna. Iloctpoenue pasHOCTHOM
CXEMbI Ha IPUMEpE ypaBHEHUS TEIUIONPOBOAHOCTH. SIBHas pazHocTHas cxema. HesBHas pa3sHocTHas
cxema. Ilopsimok anmpokcMManMM sIBHOW pa3HOCTHOM cxeMbl. IIopsnok anmpoxkcuManuu HEsIBHOU
Pa3HOCTHOM cXeMbl. Peanu3anys rpaHuYHBIX yCIOBUNW. MeTo IPOTOHKH.

PazHOCTHBIE CXeMBbl JJI pELICHUs ypaBHEHUH rumnepbonuyeckoro Tuma. MeToa KOHEYHBIX
pasHocreil. IlocTpoeHue pa3HOCTHON cXeMbl Ha PUMEpE ypaBHEHUs KoJieOaHUs CTPYHBI B cpelie 0e3
conportusiieHus. [locTpoeHne pa3HOCTHON CETKU. ANINpOKCUMalMs ypaBHeHus. PasHocTHas cxema
«kpect». Ilopsaok anmpoKCUManuy pa3HOCTHOM CXEMBbI «KpecT». Peanuzanus HadalabHBIX H
I'PaHUYHBIX YCIOBUM.

Meron KOHEYHBIX pPA3HOCTEM I pELIEHUs YPAaBHEHUM JJUIMIITHYECKOro Ttuma. Meron
KOHEYHBIX pa3sHOCTeN Ui pemeHus ypaBHeHus llyaccona. Meroasl pemieHus ypaBHeHus. Pemenne
ypaBHeHus [lyaccoHa co cMemaHHbIMY TPAHUYHBIMU YCIIOBUSIMH.

5. IlepeyeHb Y4eOHO-METOAMYECKOr0 o0ecmedeHUs] ISl CAMOCTOSITeIbHOH PadoThI
o0yyaromuxcs Mo AMCHUIIUHE (MOY110)

CamocrosiTennbHass paboTa OOYYaroNIUXCsl BBIMOJHSAETCA IO 33JaHUI0O U TIPH METOJIUYECKOM
PYKOBOJICTBE TpenojaBaTensi, HO 0e3 ero HemocpeacTBeHHOro ydactus. CamocTosTenbHas paboTta
MOJIPa3/IeNsIeTCsl Ha CaMOCTOSITEIbHYI0 paboTy Ha ayAMTOPHBIX 3aHATUSX M HA BHEAYJUTOPHYIO
caMmocTosTeNnbHyl0 paboTy. CamocrosdrenbHas paboTa OOyyaroIIMXCsl BKJIIOYAET KakK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OTHEIbHBIX TeM (pa3lienoB) IUCHUIUIMHBI, TaKk U MpopaboOTKy TeM
(pa3nenoB), ocBaMBaeMbIX BO BpeMsl ayJIUTOpHOH palboThl. Bo BpeMs caMocTosTeIbHOH paboThI
oOyyaroluecsi YUTAlOT U KOHCIEKTUPYIOT Y4YeOHYI0, HAay4YHYI0 M CIPaBOYHYIO JIUTEparTypy,
BBINOJIHSAIOT 33JaHUs, HAIpaBJICHHbIE Ha 3aKpeIIeHWe 3HaHUW M OTpabOTKy yMEHUHl UM HaBBIKOB,
TOTOBATCA K TEKYIEMY U IIPOMEKYTOUHOMY KOHTPOJIIO [0 JUCLUIUINHE.

Opranuzanys camMOCTOSITETbHOM paboThl O0Y4YaIOIIMXCSl PErJaMeHTUPYeTCs HOPMAaTHUBHBIMU
JTOKYMEHTaMH, Yy4eOHO-METOAMYECKOW JUTEepaTypoil ¥  BIIEKTPOHHBIMH  00pa30BaTENbHBIMU
pecypcamu, BKIIIOYast:

[Topsimox  opraHuzanuu W OCYIIECTBIEHUS  OOpa30BaTENbHOM  JEATEIIBHOCTH 110
o0pa3zoBaTeNbHBIM MpPOrpaMMaM BbICIIEr0 00Opa3oBaHuUs - MporpaMMaM OakajaBpuaTa, IporpaMMam
CHelHaJuTeTa, MporpaMmaM MarucTparypbl (yTBEpXAeH NpukazoM MuHucTtepcTBa 00pa3zoBaHUs U
Hayku Poccuiickoii @enepanuu ot 5 anpens 2017 roga Ne301)



[Tucemo MunucTepcTBa oopazoBanust Poccuiickoit @enepanmu Nel4-55-996un/15 ot 27 Hos10ps
2002 r. "O0 aKTUBU3AIUH CAMOCTOATEIBHOM pabOThI CTYICHTOB BBICIINX YUE€OHBIX 3aBEeJICHUN"

YcraB  QenepanbHOTO TOCYAapCTBEHHOTO aBTOHOMHOTO — 00pa30BaTENbHOTO  YUPEKACHUS
"Kazanckuii (ITlpuBomkckuii) GpenepanbHbiii yHUBEpCUTET"

[IpaBuna BHyTpeHHero pacmnopsaka (eAepallbHOro  TrocylapCTBEHHOIO — aBTOHOMHOIO
00pa30BaTENBPHOTO  YUYPEXKACHHUS  BBICHIETO  mIpodeccruoHambHOro  oOpazoBanus  "KazaHnckuit
(ITpuBomxkckwmii) penepanbHbI yHUBEpCUTET"

JlokanbHble HOpMaTuBHBIE akThl Kazanckoro (I[IpuBomkckoro) denepaibHOro yHUBEpCUTETA

6. @OH OLIEHOYHBIX CPEACTB MO JUCHUILIUHE (MOTYJIIO)

@DOHJT OICHOYHBIX CPEACTB MO TUCHUIUIMHE (MOJIYJI0) BKIIIOYAET OIICHOYHBIE MaTepUalbl,
HaIpaBJICHHbIC HA IPOBEPKY OCBOCHHSI KOMITETECHIIUH, B TOM YHCJIC 3HAHWM, YMEHHI U HaBBIKOB. DOH]T
OIICHOYHBIX CPEJICTB BKIIOYACT OIEHOYHBIC CPEJCTBA TEKYIIErOo KOHTPOJS U OIICHOYHBIE CPEICTBA
IIPOMEKYTOYHOM aTTeCTaIuu.

B doHae orieHOYHBIX CPECTB COACPKUTCS CleAyIomas HHPOPMAITUS:

— COOTBETCTBHE KOMIICTCHIIMA IUIAHUPYEMBIM pe3yjbTaTaM OOYYCHHUs 10 JUCHHILTHHE
(Monynio);

— MHMKATOPBI OLICHUBAHUS C(HOPMHUPOBAHHOCTH KOMITETCHITUH;

— MeXaHu3M (pOpPMHUPOBAHHUSI OIICHKH IO JUCHUIUINHE (MOJTYJIIO);

— OINHKCaHWE TMOPSIKAa NPUMEHEHHS M TPOLEAYpPhl OINCHHBAHUS JUIA KaKIOrO OIIEHOYHOTO
CpeICTBa;

— KPUTEPUH OLIEHUBAHUS JJIs KaXKIO0I0 OLICHOYHOI'O CPE/ICTRA,;

— CcoJepKaHWE OIICHOYHBIX CPEJCTB, BKIOYas TPEOOBAHWS, TMPEABSIBISICMBIE K JEHCTBUSAM
00yYaroIuxcs, AEMOHCTPUPYEMBIM Pe3yJIbTaTaM, 3aJaHusl PA3IUYHBIX THUIIOB.

@DOHJT OIEHOYHBIX CPEACTB MO IUCHHMIUIMHE HaxomuTcs B [lpwmoxkenun 1 k mporpamme
JTUCHUILTUHBI (MOYIIO).

7. llepeveHnb JuTEPaATYPbl, HEOOXOAMMOI 1JIsl OCBOECHH S JUCHUNJIMHBI (MOIYJIA)

OcBoeHue AUCHUIUIMHBI (MOAYJIS) MpEaroiaraeT u3ydyeHue yueOHou auteparypsl. Jluteparypa
MOJKET OBITh I0CTYIHA 00YYaroIUMCs B OTHOM U3 JIBYX BapHAHTOB (10O B 00OUX U3 HUX):

- B OQJIGKTPOHHOM BHJE - 4epe3 OJJIEKTPOHHbIE OHOIMOTEUHbIE CHUCTEMbl Ha OCHOBAHUU
3akmoueHHbIX KOV noroBopos ¢ npaBoobiagaTensmu;

- B rieyaTHOM BuJIe - B oubnuoteke HUU KOVY. O6yuaromuecs noaydarT yaeOHYIO JTUTEPATypy
Ha aDOHEMEHTE IO YUTATeNbCKUM OMJIeTaM B COOTBETCTBHUH C MPABUIIAMU MOJB30BaHUs OMOIMOTEKOM.

DONEeKTpOHHbIE W3JaHHs JOCTYMHBI JWCTAaHIMOHHO M3 JIOOOW TOYKH TIpU BBEACHHUH
oOydJaronuMcsi CBOEro JIOTMHA M TMapoJis OT JIMYHOTO KaOuHeTa B cuUCTeMe '"DIeKTPOHHBIN
yauBepcuteT". [Ipu WCMONB30BaHUM TEUATHBIX W3MAHUN OUMOMMOTEYHBIH (OHI TONMKEH OBITh
YKOMITJIEKTOBAaH UMH M3 pacueta He MeHee 0,25 sKk3eMIuIsipa KaKI0TO U3 M3JaHUM, YKa3aHHBIX B
pabodeil mporpaMMe AUCIHMIUIMHBI, HAa OJHOTO OOydYaromlerocs W3 4YHcla JUI, OJHOBPEMEHHO
OCBaMBaOIIUX JAHHYIO TUCHUILIIUHY.

[lepeuerr y4eOHOW JHUTEpaTypbl, HEOOXOIMMON HJii OCBOCHHS JHUCHUIUIMHBI (MOMIYJIs),
Haxoautcs B Ilpunoxenun 2 x paGoueil mporpamme aucuUIUIMHBL. OH MOJICKUT OOHOBIICHHIO TPU
U3MEHEHUU YycioBui noroBopoB KDY ¢ mpaBoobinagatensiMu 3J€KTPOHHBIX H3JaHUNH U TpU
M3MEHEHUH KOMIUIeKTOBaHUs GonaoB oubnuoreku HUU KOVY.

8. Ilepeuenb pecypcoB HH(OPMANUOHHO-TEJEKOMMYHMKAIIMOHHOI ceTn ''UHTepHer',
HEe00XO0AUMBIX JJIS1 OCBOCHMS TUCHUIIIMHBI (MOXYJIA)
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9. MeroauvecKkue yKa3aHus il 00y4al0IUXCH 10 OCBOECHUIO JUCUMILIMHBI (MOXYJIS)

Bua pator MeToauyeckue peKOMeHIaUU

ek | Bo BpeMsi JIGKIMOHHBIX 3aHATHIA CTYACHTY PEKOMEH/IYETCsl BECTH KPAaTKHI KOHCIIEKT,
(bUKCHPYS OCHOBHBIE TEOPETHYECKHE TTOJIOKCHUS H3Y9aeMbIX Pa3/IesIOB AUCIUIUINHBL.
B kadyecTBe HCTOUHUKOB MOIYUYEHUS TEOPETHUECKUX U CIIPABOYHBIX CBEJICHUH JICKITUH
MOXHO paccMaTpHUBaTh KaK MEPBUYHBIN, OTHAKO HE €IMHCTBEHHBIH HCTOUYHHK.
[ToMHMO JEKIHIA CTYACHT JOJDKEH aKTUBHO U CAMOCTOSITETILHO paboTaTh ¢
JUTEPATYPHBIMU UCTOYHUKAMH, HICTOYHUKAaMHU B ceTd MHTepHeT. B ciryuae
pPUMEHEHHS B 00pa30BaTeIbHOM MPOIIECCEe TUCTAHIIMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTUH oOyJaronecss paboTaloT Ha CIeTyIONIMX IUIaThopMax U pecypcax: B
komanjie "Microsoft Teams". Jlekuuu npoBoAsTCS B pexXUMe BUIC0COOpaHUS B
COOTBETCTBHUH C PaCIIUCAHUEM.

maboparopusie| JlabopaTopHbie 3aJaHUS MPEANOoIaraloT MPorpaMMHUPOBAHKE Ha JIIOOBIX S3bIKAX B
paboThI COBPEMEHHOM MHTETPUPOBAHHON Cpesie MPOrpaMMUpPOBaHus. B X0/€ BpIOIHEHUS
1abopaTopHBIX PabOT CTYACHT MOMy4aeT MPAKTUYECKUI OTBIT U HABBIKU:

1) B mpaBuiibHOM IOCTaHOBKE 3aj1ay;

2) Amnanuza npo0OseM, BOSHUKAIOIIMX MPU PEIICHUH 33/1a4;

3) IlocTpoenus airopuTma pelieHus;

4) HccrnenoBaHus CXOAUMOCTH U OTPEAeNICHUSI TOUHOCTH PELICHHUS;

5) [IpoBeaeHust TECTUPOBAHUS CO3AAHHOM MPOTPAMMEBI;

6) JlokyMeHTHpOBaHUS TOJYYEHHBIX PE3yJIbTATOB.

3azauu, pemaeMble B X0/1€ J1abOpaTOPHOro MPAaKTUKyMa, paCCUUTAaHbl HA IPUMEHEHNE
TEOPETUYECKUX 3HAHUMN, TIOJTYyYaeMbIX P OCBOSHUU JICKIIMOHHOTO MaTepHana mo
onpeaeneHHon Teme. [Ipu 3ToM npu pemieHnH Kaxxa10i NOoCIeAYIOIIEN 3a1a4n, KaKk
MIPaBUIIO, TPEOYIOTCS 3HAHUS MPEIBIIYIINX TEMAaTUYECKUX Pa3AesioB JIEKIIMOHHOTO
Kypca, ¥ HaBBIKH, [TOJIyYE€HHBbIE NIPU PELIEHUH MPEIbIAYIINX 3a1ay.
Pexomeniyemasi cxema BBIINOJIHEHUS 3a/1aHus K 1a00paTOpHOI paboTe 1o JaHHOM
JTUCLUIUIMHE BKIIOYAET CIIEeIYIOIINE Talbl:

1. O3HaKOMJIEHUE C 33]TAHUEM.

2. U3y4yeHne He0OXOIMMOT0 TEOPETUYECKOTO MaTepHalia o MpeIMETHOIN 00s1acTi
3a/1a4H.

3. [IpopaboTka HEOOXOAMMOTO TEOPETUIECKOTO MaTEepHaia, CBSI3aHHOTO C
pa3paboTKOil anropuTma.

4. N3y4yeHue NpuMepoB pELICHHs aHAJOTUYHbIX 3a]1a4.

5. Pa3paboTka anropurma.

6. [IpopaboTka HEOOXOIMMOTO TEOPETUIECKOTO MaTEepHaia, CBSI3aHHOTO C
IIPOrpaMMHOM peann3anyel aaropuT™Ma peleHus 3a1auu.

7. CoziaHue NMpoeKTa MPUIIOKEHHS U KOJUPOBAHUE aJITOPUTMA Ha SI3bIKE
IIPOrpaMMUPOBAHHUS.

8. OTnaaka u TECTUPOBAHUE MPOrPAMMBI.

B 3aBucHMOCTH OT CII0)KHOCTH pelIacMOM 3a7jaui U OIbITa CTYJE€HTa HEKOTOPHIE U3
MIPUBE/ICHHBIX ATAllOB MOT'YT OBITh BHITIOJHEHBI HESIBHO, UHTYUTUBHO, WU
COBMEIIIEHBI. Psij1 3Tanos, B 4aCTHOCTH, 3Tambl 5-7 MOTYT KOMOMHUPOBATHCS APYT C
Ipyrom. B HEKOTOPBIX ciayyasx JOMYCKAaeTCsi COBMELIATh 3Tall COCTABICHUS
aJITOPUTMA C KOAUPOBAHUEM Ha SI3bIKE MPOrPAaMMHMPOBAHUS, OHAKO 3TO TpedyeT
JI0OCTaTOYHO XOPOILIEro 3HaHUS CUHTAKCUCA UCII0JIb3yEeMOTO SI3bIKA.

B ciniydae npumeHneHust B 00pa3oBaTeIbHOM MPOLIECCE JUCTAHIIMOHHBIX
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00pa30BaTeNbHBIX TEXHOIOTUN 00YUaIOIUECS BBIONHSIOT 33/IaHUs B KOMaHJIe
"Microsoft Teams. 3aganus k J1ab0paToOpHBIM pabOTaM pa3MEIarOTCsl Ha BKIIAJIKE
3ananus kanaina OOmwi B cOOTBETCTBYIOMICH KoMaH e "Microsoft Teams".

caMocCTosI-
TeTbHAS
paborta

N3yueHne JeKIIMOHHOIO MaTepHaa BhINOIHAETCS ¢ UCIOIb30BAHUEM JIMUHBIX
3amucel CTyJeHTa U PeKOMEHI0BaHHOM ITepaTyphl. B pe3yibprare caMomnoAroToBKU
CTYZEHT JI0JKEH OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI 10 pa3zeaM Kypcea,
MIPUBEJCHHBIM B paboueil mporpamMme JUCHUTUINHBL

B cooTBeTcTBUY € IPOrpaMMoil Kypca CTYAEHT JI0JIKEH BBINOIHUTH J1JaOOpaTOpHbIE
pabotbl o 9-mu Temam. I1o pesynbTaTaM BBIOJHEHHS 3aJaHHsI Ja00paTOPHOI
pabotbl opopmisiercs otuet. JlaboparopHas paboTa 3aCUMTHIBAETCS TOCIIE 3aUTHI
oryera. [Ipu caue oTdera CTyIeHT JOIHKEH MPOJIEMOHCTPUPOBATh YMEHUE
UCIOJIb30BATh CPE/ICTBA, OCBOEHHBIE HA J1a00OpaTOpHOl padoTe, NpH pelIeHUH
Mo00HBIX 337124, ((OPMYITHPOBATE OTBETHI HA BOIPOCHI IO TEME JIa00paTOPHOIMA
paboTHI.

[Tpu mOATOTOBKE K CAa4Ye OTYETA O BHIMOJIHEHHOW padOTe pEKOMEHAYETCS MPOAyMAaTh
OTBEThI Ha KOHTPOJIbHBIE BOIIPOCHI, IPUBE/ICHHBIE B METOIMUYECKUX YKa3zaHUsAX. [l
CaMOTIPOBEPKH YCBOCHHS MaTepHaiia J1abopaTopHBIX padoT mpeaHa3HAYar0TCs
KOHTPOJIbHBIE BOIIPOCH B METOINYECKUX YKA3aHUSX.

OnHOI U3 TTIaBHBIX 3a/1a4 y4eOHOTO MpoIecca By3a SBISETCS Pa3BUTHE
MHTEJUIEKTYaJIbHBIX CIOCOOHOCTEH Y CTY/IEHTOB, ONPEACIISIONINX UHIUBUAYATIbHBIN
CTIOCO0 MBIIIICHHUS ¥ CITIOCOOCTBYIOIIUX CaMOPAa3BUTHIO THYHOCTH. OHUM U3
MHHOBAIIMOHHBIX METOJI0B 00OyU€HUs! PU OpraHU3aluy CaMOCTOSTeNIbHON paboThl
CTY/ICHTOB sIBIIsieTCsl MeTOA opTdoirno, CTyaeHTaMm HeoOXoauMo codpars Habop
paloT, myOIuKauil ¥ pa3IMYHBIX MaTEPUAIIOB, CBS3BIBAIOLIMNA BCE ACTIEKTHI €T0
NeSTeTbHOCTH NIPU U3yYSHUH AUCUUILUIMHBI B IIETIOCTHYIO KapTUHY U, (haiinoByro
NankKy, B KOTOPYIO CTYEHTHI OAOUPaIOT yueOHbIN MaTepHuai B COOTBETCTBUU C
MEPEYHEM BOIIPOCOB IS CAMOIOTOTOBKH K MMPAKTHYECKUM 3aHATHUSM T10
KOHKPETHBIM TeMaM M3y4aeMbIX AMCLUUIUIMH (TaK Ha3bIBaeMble TEMAaTHUECKUE
nopT¢oIIno).

OT10op mMarepuana i HOPTQOINO MPeICTaBIAET cOO00I KPOIOTINBYIO
WH/IMBUAIYATBHYIO CAaMOCTOSITEIIFHYIO paOOTy, TIO3BOJISIOIIYIO K&KIOMY CTYACHTY
MIPOAYMBIBATh U OCYILECTBIISATH MOMCK ONTHMAJIBHOTO pEIIeHUs] KOHKPETHBIX 3a7a4,
JAFOTIIYI0 BO3MOKHOCTB TIPOAHAIM3UPOBATH U OIICHUTh YPOBEHH COOCTBEHHOMN
JeSITeIbHOCTH B LIEJISIX CBOETO MPO(ECCHOHATBHO-TBOPUECKOTO CAMOPa3BUTHSL.
JlaHHbIi BU paboThl TPEOYET OT CTYACHTOB OOJIBIIIETO BPEMEHH Ha CaMOIIOATOTOBKY,
HO, B KOHEYHOM MTOT€, 3aKJIaJIbIBAET OCHOBY I'NTyOOKUX 3HaHUM. CTyaeHT
JOIMYCKAETCs K 3a4eTy TOJBKO MOCTIE BBITIOIHEHHUS U 3alIUTHI OTYETOB JJA00OPATOPHBIX
pabor.

[Tpu moATOTOBKE K CAa4de OTYETA O BHIMIOJHEHHOW paboTe pEKOMEHAYETCS MPOAyMaTh
OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI, IPUBEIEHHBIE B METOIMYECKUX YKa3aHUAX. [l
CaMOIIPOBEPKH YCBOEHHUS MaTepuasa JJabopaTOpHbIX padOT MpeIHa3HaYat0TCs
KOHTPOJIbHBIE BOIIPOCH B METOJIMYECKUX YKA3aHUSAX.

B ciydae mpumeHeHust B 00pa30oBaTeIbHOM MPOIIECCE AUCTAHITHOHHBIX
o0pa3oBaTeNbHBIX TEXHOJIOTUI oOydaromecs paboratoT B komaHzae "Microsoft
Teams". Bce HeoOxoauMBbIe ISl CAMOCTOSATEIBLHON PabOThI YI€OHO-METOAMIECKUE
MaTepHalbl, ydeOHUKH, yueOHbIE TOCOOHs, 00yJaroIye BUACOPOINKN Pa3MEIIAt0TCs

n

Ha BKiaake Daitnpl kanana OOmuil B cooTBEeTCTBYIOMEH kKoMan e "Microsoft Teams".

YCTHBIH OIIPOC

HpI/I MOJATOTOBKE K Caue OTYETa O BBHIIOJIHEHHOM pa60Te PCKOMCHAYCTCA IPOAYMATDH




Buna pador MeToan4yeckne peKOMeH AU

OTBETHI Ha KOHTPOJIbHBIEC BOMPOCHI, MPUBECHHBIC B METOJUYECKHUX yKa3zaHUIX. J{is
CaMOIIPOBEPKH YCBOCHHUS MaTepuaia JabopaTOpHBIX padoT MpeIHa3HAYat0TCs
KOHTPOJIbHBIE BOIIPOCH B METOJIMYECKUX YKa3zaHUAX. Ompoc MOXKET MPOBOIUTCS B
BU/JIE TECTOB M IMPOCTOI'0 ONPOCa BO BpeMs clauu J1a00paTOpHOIl pabOTHL.

B ciydae npumenenusi B 00pa3oBaTeIbHOM MPOLECCE UCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHI oOyJaromuecs padoTatoT B komanje "Microsoft
Teams". YcTHbI OITpOC IPOBOAUTCS B PEKUME BUIEOCOOpaHUS.

nUCbMEHHOE | JIis BBIITOJIHEHMSI JOMAIIHUX IPAKTUYECKHUX 3a/1aHUi 00ydarouics 10JKeH
JIOMalIHee | HOBTOPUTH COOTBETCTBYIOLIUI TEOPETUUECKUI MaTepHall, BHUMATEIIBHO, C

3aJJaHMe | BBIIIOJHEHHMEM BCeX JEHCTBUI Ha Oymare, pa3o0paTh peléHHbIE HAa ayAUTOPHOM
[IPAKTUYECKOM 3aHATUHU IIPUMEPBI U TIOCIIE 3TOTO MPUCTYIUTh K PELIEHUIO 3a/1a4,
IIPEUIOKEHHBIX Ul CAaMOCTOSATENIbHOTO peleHus. [Ipaktudeckue 3a1anus,
BBITTOJIHEHHBIC B ayIUTOPHH, IPEAHA3HAYCHBI [T yKa3aHUs OOIIMX METOJIOB
peleHus 3a/1a4 ONpeieIEHHOro TUMA. 3aKPENUTh HABBIKU, MOXKHO JIUIIb
CaMOCTOSITEJILHO BBIIIOJIHUB JJOMAIIIHUE NpaKTUYeCKue 3a1aHusl. BoinonHneHue
JIOMAIlIHUX 33JJaHUi IPOBepseTCs MperoiaBaTesieM Ha IPaKTUIeCKOM 3aHsATHH. [1pu
BBIIIOJTHEHUH NMHCbMEHHOTO JIOMAILIHETr0 3aJaHusl HEOOXO0AMMO IIPUIEPKUBATHCS
CIIEAYIOIIMX MpaBWil: 1) 3aaHue TOJKHO OBITh BBIIIOJIHEHO B OTAEIBHOM
YUYEHUYECKOM TeTpaiu C MOJISIMHU HE MeHee 3 CM /IS 3aMe4YaHUi IpernojaBaTens; 2)
BHayaje yKa3blBalOTCS Ha3BaHHUE JUCLUIUIMHBL, HOMepa pemaembix 3a1ad; O©.1.0.
CTYJICHTA, BBIIOJIHUBIIETO paboTy, €ro0 HOMEp IPYIIIbI; 3) YCIOBUSA 3a/1a4
NIEePENUCHIBAIOTCS MTOJIHOCTHIO, 0€3 COKpAIlleHUs CJI0B; IPUBOAUTCS MOAPOOHOE
pelieHne 3a1a4 (UepTeKu MOYKHO BBIIIOJIHSTH aKKypaTHO OT PYKH), B KOHIIE pEIICHUs
IIPUBOAUTCS OTBET; 4) B pabOTY JOJKHBI OBITh BKJIIOUEHBI BCE 33]]a4H, YKa3aHHBIE B
3aJJaHUH, CTPOrO I10 MOPSIKY HOMEPOB; 5) BBINOJIHEHHAs pa0oTa c1aéTcs Ha
IIPOBEPKY; €CIM B paboTe UMEIOTCS OLIMOKH, CTY/AECHT JI0JIKEH BBIIOJIHUTH BCE
TpeOOBaHUS IPETOAABATENS, H3JIOKCHHBIE B PEIIEH3UH U CIaTh PaboTy ¢
UCIPABJICHUSMHU Ha IOBTOPHYIO IPOBEPKY; 6) HUKAKHE UCIPABJICHUS B TEKCTE YXKe
IIPOBEPEHHON Pa0dOThI HE JOMYCKAIOTCS; BCE UCIIPABIICHHS 3alIUChIBAIOTCS TI0CIIE
PELICH3UH PENOIaBaTENs C YKa3aHUEM HOMEpa 3a7aui, K KOTOPOH OTHOCSTCS
JIOTIOJIHEHHUS U CTPaBJIeHUs; 7) paboTa MOKET ObITh BBIIOJIHEHA 3aHOBO B CIy4yae
BBISIBIICHUS CEPbE3HBIX 3aMEUaHUil U OLIHOOK.

KOHTpoJbHadA | [Ipy MOAroToBKE K ayAMTOPHBIM KOHTPOJBHBIM paboTaM clieyeT IOBTOPHUTH

pabora COOTBETCTBYIOIINHA TEOPETHUYECKHI MaTepHall, a TaKKe MPOCMOTPETh MPAKTHYECKHE
3aJJaHMs, KOTOpble pPa3OMpajnch M pEIlaINUCh HA ayAUTOPHBIX 3aHATHSAX WU JOMa.
HpOBOI[I/ITCSI KOHTpPOJIbHad pa60Ta M0 MHAWBUAYAJIBHBIM 3aJJaHUAM, HPCAJT0KCHHBIM
npernojiaBaTeneM. BpeMs BBIMOMHEHHs KOHTPOJbHOM paborel 1 wac 30 MUHYT.
KonTposibHast pabota MOKET MPOBOAUTHCS KaK B TPAAULIMOHHON (popMe B ayIUTOpUH,
TaK ¥ JUCTAHLUMOHHO, C NMPUMEHEHHUEM COBPEMEHHBIX IHU(PPOBBIX 00pa30BaTEIbHBIX
TEXHOJIOTUI, Ha Ccleaylomux IuatgopMax M pecypcax: B KoMmanzae "Microsoft
Teams".

sk3aMeH | CTyIeHT JOMyCKaeTcs K 9K3aMEHY TOJIBKO IOCIIE BHIIIOJIHEHHUS J1a00paTOpHBIX padoT.
[Ipy noAroTOBKE K 3K3aMEHY PEKOMEHAYETCS MOBTOPUTH MaTepHall Jekuui. [Ipu
HEJIOCTATOYHOM IIOHMMAaHUU TEOPETUYECKUX BOIPOCOB WIH 3aTPYAHEHUSAX IIPU
penIeHny 3a1a4 CIIeyeT MOCenaTh KOHCYJIbTANY MIPENogaBaTeNsl.

JI1s1 yCcriemHoro OCBOCHMs AUCLUILUIMHBL JJOCTAaTOYHO:

1. UMeTh KOHCHEKT NEKITHH;

2. 3y4aTb peKOMEHI0BaHHYIO JIUTEPATYPY;

3. HeykoCHUTENBEHO BBITIONHATH 33/IaHHS HA CAMOCTOSITEIILHYIO PadoTYy.
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4. ITonbp30BaThCsl KOHCYABTAIIMSAMU MPENOJaBaTEINs.

B ciyyae npumeHeHus: B 00pa3oBaTeabHOM MPOLIECCE TUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUI 0Oydaronrecs paboTaloT Ha CIEAYIONINX IIaTGopMax
U pecypcax: B koManjie "Microsoft Teams". Dk3aMeH IPOBOJIUTCS B PEKUME
BUJICOCOOPAHUS B COOTBETCTBUHU C PACTIHCAHUEM.

10. Ilepeyenb HUHGPOPMANMOHHBIX TEXHOJOTHI, HCHOJIb3yeMbIX NPH OCYIIeCTBJIECHHH
00pa30BaTeJILHOI0 Mpolecca mo JAUCHUIVIAHE (MOYJII0), BKJIOYas IepedyeHb NMPOrPAMMHOIO
of0ecrieyeHusi 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPU HEOOXOTUMOCTH)

[lepeuenr  WHGOPMAIMOHHBIX  TEXHOJOTUH,  HCIONB3YeMBIX  MPU  OCYIICCTBICHUHU
00pa3oBaTEeNBPHOIO TMpollecca M0 AWCHUIUIMHE (MOAYINI0), BKIOYAs IepeueHb MPOrPaMMHOIO
obecniedeHrss ¥ MHOOPMAITMOHHBIX CIPABOYHBIX CHCTEM, NpejacraBieH B [lpunoxkenuu 3 k paboueit
rporpamMme AUCITUTUTHHBI (MOTYJIS).

11. Onucanme MaTepHaJbHO-TEXHMYeCKOW 0a3bl, He0OXOAMMOH /sl OCYLIeCTBJICHHSA
0o0pa3oBaTe/IbHOIO NMPouecca N0 AMCHHUILINHE (MOLYJIIO0)

MatepuanbHO-TEXHUYECKOEe oOecreueHue o0pa30BaTeabHOro Ipolecca IO JAMCIMILIAHE
(MonyII0) BKITFOUAET B c€0s1 CIIEAYIONINE KOMITOHEHTHI:

[Tomemienuss  aas  caMOCTOSITENIBHOM ~ paboThl  OOydYaromMxcsi,  YKOMIUIEKTOBAHHbIE
CIELMAIU3UPOBAHHON MeOEIbI0 M OCHAIIEHHBbIE KOMIBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO
nojkiroueHuss K cetd "MHTepHer" M obOecneueHHEM JIOCTyNna B JJIEKTPOHHYIO WH(GOPMAIMOHHO-
oOpazoBarenbHyto cpeny KOV.

VYuebHble ayIUTOPUM — IMOMEUICHUs AJIS NMPOBEACHMS 3aHATUM JEKIHMOHHOIO THIIA, 3aHATUH
CEMHHApPCKOI0 THIA, TPYNIOBBIX W MHAWBUIYaJbHBIX KOHCYJNbTALMN, TEKYLIEro KOHTPOJS U
IIPOMEKYTOUHOM aTTeCTallMM, YKOMIUIEKTOBaHHbIE CHIEIIMAIbHON MeOEIbi0 U 000Py10BaHUEM:

— Hoyt0yxk, npoektop, 3KpaH
— Kowmmnsrorepsr
— Menosas gocka

Pabounii kabuHeT — mnoMelieHWe JUIsI XpaHEHHUs U NPOPUIAKTUYECKOrO OOCITyKHUBaHUS
y4eOHOro 000py10BaHMS.

12. Cpe}ICTBa ajanraguu npenogaBaHus JUCHUIVIMHBI K lIOTpeﬁHOCTHM oﬁyqaloumxcn
NHBAJIHUI0B H JJUI ¢ OTPAHHYCHHBIMHA BO3MOKHOCTAMH 3/I0POBbLA

HpI/I HCO6XO)II/IMOCTI/I B O6pa3OBaTeJ'ILHOM nponecce NpUMCHAKTCA CICAYIOIUE MCETOAbI U
TEXHOJIOTHUH, O6J'IGF‘-IEIIOHII/I€ BOCIIPHUATUC I/IH(i)OpMaIII/II/I O6yanOHIHMHC${ HHBaJIWJaMMU W JHLaMH C
OIrpaHUYCHHBIMH BO3MOKHOCTAMU 3JOPOBBS:

- CO3[JaHHE TEKCTOBOM BEpPCHM IOOOT0 HETEKCTOBOTO KOHTEHTAa [UISi €ro BO3MOXKHOTO
npeoOpa3oBaHus B AIbTEPHATUBHBIE (DOPMBI, YAOOHBIE IJIs1 PA3TUYHBIX TTOJIb30BATEIICH;

- CO3/l1aHHE€ KOHTEHTa, KOTOPBIH MOXKHO MPEACTaBUTh B PAa3IMUHBIX BHJAX 0€3 MOTEpU JaHHBIX
WIH CTPYKTYPBI, IPETYCMOTPETh BOZMOKHOCTh MacIITAOMPOBaHUS TEKCTa U M300pakeHHii 0e3 morepu
KauecTBa, MPEAYCMOTPETh JOCTYITHOCTh YIPaBIE€HUS KOHTEHTOM C KJIaBUATypHlI;

- CO3/1aHH€ BO3MOXKHOCTEH sl 00ydaromuXxcsi BOCOIPUHUMATh OAHY U Ty XK€ MH(pOpMaluio u3
pa3HBIX MCTOYHHKOB - HalpuMep, TaK, YTOOBI JIMIA C HAPYUICHUSAMHU ClIyXa MOJIydaad HH()OpMAIUIO
BU3YaJlbHO, C HAPYLIECHUSMH 3PEHUSI - Ay TUAIIbHO;

- MPUMEHEHHUE NPOrPaMMHBIX CPEICTB, 00ECIEYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U
yMeHu#, (GOpMHpPYyEeMBIX IUCHMIUIMHOM, 3a CU€T aJbTEepPHATHUBHBIX CIIOCOOOB, B TOM 4YHCIE



BUPTYaJIbHBIX JJAOOPATOPHUI U CUMYJISIITUOHHBIX TEXHOIOTHIA;

- MPUMEHCHHUE IWCTAHIIMOHHBIX O0pa30BaTENbHBIX TEXHOJIOTHH IS mepenayn uHGOpMaIluy,
OpraHM3alfil  Pa3IUYHbIX (OPM HWHTEPAKTHBHOW KOHTAKTHOW pPabOTHl  OOydaromerocss c
MpernoaBaTesieM, B TOM YHCJIE€ BEOMHAPOB, KOTOPHIE MOTYT OBITh WCIOJIB30BaHbI LISl ITPOBEICHUS
BUPTYQJIbHBIX JIEKIUA C BO3MOXKHOCTBIO B3aUMOJICHCTBUSI BCEX YYaCTHUKOB JIMCTAHLIUOHHOTO
oOy4eHHs, TPOBEJICHNUS CEMHUHAPOB, BBICTYIUICHHUS C JIOKJIAJaMH W 3allUThl BBIITOJHEHHBIX padoT,
MIPOBEJICHUS TPEHUHTOB, OPTaHU3AIMH KOJUIEKTUBHON pabOTHI;

- MNPUMCHCHUC OUCTAHIHOHHBIX O6p3,30BaTCJIbHLIX TEXHOJIOT Uit AJisT OpraHu3aluu (l)OpM
TEKYIIETO U IMTPOMEKYTOYHOI'O KOHTPOJIA,

- YBEIMYEHHME MPOJODKUTENBHOCTH C/ladd OO0YYaroLMMCsS HMHBAJIUAOM MM JIMLOM C
OrpaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10pOBBSI ()OPM MPOMEKYTOUYHOW ATTECTAIIMM O OTHOILICHHIO K
YCTaHOBJICHHOW ITPOAOJDKUTEIBHOCTH X CHAAYU:

- IPOJOJDKUTEIBHOCTH ClIauyl 3a4éTa WM 3K3aMeHa, MPOBOJAMMOrO B IMHCHbMEHHOW (opMme, - He
6onee ueM Ha 90 MHUHYT;

- TMPOJOJDKUTEIFHOCTH TOATOTOBKM OOYyYaroIerocss K OTBETYy Ha 3a4ére WIM HK3aMeHe,
MIPOBOAMMOM B yCTHOM opme, - He Oonee ueM Ha 20 MUHYT;

- IPOJOJHKUTEIFHOCTH BBICTYILICHUSI 00YYaroIerocs Mpy 3alluTe KypcoBOW paboThl - He Oolee
4yeMm Ha 15 MuHyT.

[Tporpamma coctasieHa B coorBercTBUU ¢ TpeboBaHusMH PI'OC BO u yueOHBIM IUIAHOM IO
Hanpasienuto 01.03.02 "[Ipuxiagnas mareMaTika 1 nHpopmaTuka'
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1. CooTBeTcTBHE KOMIIETEHUMH IVIAHUPYEMbIM pPe3yJibTaTaM 00y4YeHH s M0 JUCHUIIINHE

(MmoayJ110)

Kon u | Uuaukaropbl pocTukeHusi | OueHoYHbIe CPeACTBA TeKYIIero
HAHMMEHOBaHUe KOMIIeTeHIUil st JAHHOHN | KOHTPOJISE W TNPOMEKYTOYHOM
KOMIIETEeHIIUH AUCHUILINHBI aTTecTanuu

[1K-2 Crnocoben | 3Harpe MeToapl pemieHus 3anaud Komm | Tekymmii KOHTPOIb:

MMOHUMATb, U KpaeBbIX 3a/ay Il OOBIKHOBEHHBIX | 1. YCTHBINM OMpoC 1Mo TeMam:
COBEpIICHCTBOBATh U | AU(HEpEeHIINATHHBIX ypaBHeHui; | Tema 1. BBenenue B IUCHUILIMHY.
MPUMEHSITh METOJIbl MOCTAHOBKM W HCCJEIOBaHUS | YPaBHEHHs C YACTHBIMU
COBPEMEHHBIH KpaeBbIX M HAYaJbHBIX 33434 JiA | IPOU3BOJIHBIMHU.

MaTeMaTU4YeCKun YpPaBHEHUU B YACTHBIX MPOU3BOIHBIX. Tema 2. YpaBHeHuUs

anmnapar YMETh  HCHONB30BaTh  HEKOTOPHIC | MapabOIMYECKOro THIIA.

METOAbI BBIYMCIIMTEIILHOM MaTeMaTUKH
AJIg pCIICHUA MMPUKIIAAHBIX 3aaa4.
BJ'IaI[eTB HaBbIKaMH IIPUMCHCHUA
BBIYHMCIINTCIBHBIX MCTOI0B pu
PCUICHUHU IPUKIAAHBIX 3a1a4.

Tema 3. YpaBHeHus
rUNepOOINYECKOro TUIA.
Tewma 4. YpaBHeHus
AJUIMITUYECKOIO THUIA.

2. IlucpMeHHOE ToMAaITHEeEe 3aaHne
110 TEMaM:

Tema 5. UnciaeHHBIC METOOBI
pelieHust ypaBHeHud. Meton
KOHEYHBIX Pa3HOCTEMN.

Tema 6. Pa3zHOCTHBIE CXEMBI IS
peuIeHusl ypaBHEHUI
napaboIM4ecKoro,
rUNepOOINYECKOro 1
SIJIMOTUYECKOrO THUIIA.

3. KonrtposbHas paboTa 1o remam:
Tema 1. BBeneHnne B JUCUUILIMHY.
YpaBHEHMSI C YACTHBIMHU
MIPOU3BOIHBIMH.

Tema 2. YpaBHeHus
MapaboIUYECKOTO THUTIA.

Tema 3. YpaBHeHus
rUNepOOINYECKOro TUIA.

Tema 4. YpaBHenus
AJUTMITUYECKOT O THIA.

IIpomexyTounass  aTrrecTanms:
DK3aMeH (KOHTPOJIbHBIE BOIIPOCHI).




2. UnaukaTopbl oneHUBaHUsI CPOPMHUPOBAHHOCTH KOMINETEH Ui

Kommneren 3auTeHo He 3auTeno
s Bricokmii Cpennuit Huskuii yposenb | Huxxe mnoporosoro
YPOBEHb YPOBEHb (ynoBjeTBopure | ypOBHSH
(oTiIM4HO) (xopoo) JIbHO) (HeyaoBJIETBOPUTE
(86-100 (71-85 6atoB) | (56-70 6as10B) JIbHO)
0aJ1J10B) (0-55 6ansioB)
[1K-2 3HaeT METOAbI 3HaeT METOIbI 3naet HekoTopbie | He 3HaeT meTo bl
penieHus peuieHus METOJbI PEIICHUS | PELICHUS 3a]1a4i
3amaun Komm | 3amaun Kommm | 3amaun Komm Komu n xpaeBbIx
KpaeBbIX 33J1a4 | KpaeBbIX 3a1a4 | JJId 3a1a4 s
JUTSt JUTSt OOBIKHOBEHHBIX OOBIKHOBEHHBIX
OOBIKHOBEHHBIX | OOBIKHOBEHHBIX | AuddepenHnuansl | auddepeHnnanbHbl
mupdepernman | nuddepeHman | bIX ypaBHCHHIA, X YpaBHCHHIA;
BHBIX bHBIX MEePEUYUCIISIET METO/1bI
YpaBHECHUM; YpaBHEHUM; METOBI MMOCTAaHOBKH U
METO/1bI METObI [IOCTaHOBKH UCCJIEI0BAHMS
MIOCTaHOBKHU U MIOCTAHOBKH U KpaeBbIX U KpaeBbIX U
U CCJIEIOBAHMUS WCCIEAOBaHUS | HAYAJIBHBIX 33/1a4 | HaYaJIbHBIX 3a]1a4
KpaeBbIX U KpaeBbIX U JUIsl YypaBHEHUU B | JUIsl YyDaBHEHUM B
HaYaJIbHBIX HavyaJIbHBIX YaCTHBIX YaCTHBIX
3a1ay s 3a1a4 i MIPOU3BOJIHBIX B IPOU3BOJHBIX.
YpaBHEHUH B YpaBHEHUH B TUIIOBBIX
YaCTHBIX YaCTHBIX CUTyalLUsX.
MPOU3BOJHBIX. | IPOU3BOJIHBIX B
TUIIOBBIX
CUTYaIUsX.
Ymeer YmMmeer YmMmeer He ymeer
HCII0JIb30BaTh HCII0JIb30BaTh HCII0JIb30BaTh UCII0JIb30BaTh
HEKOTOpbIC HEKOTOPBIE HEKOTOPBIE METO/IbI
METO/IbI METObI METObI BBIYHMCIIUTENbHON
BBIYUCIIUTENFHO | BEIYMCIUTENIBHO | BEIYUCIUTEIBHON | MAaTEMaTUKH JJIst
1 MaTeMaTUK1 i MaTeMaTuKu MaTeMaTUKu JUIS | PEIICHUS
JUTSL peIIeHUs JUTSL peleHus pereHus MPUKIIATHBIX 33]1a4.
MPUKIIATHBIX THUTIOBBIX THTIOBBIX
3ajaad, MPUKJIATHBIX MIPUKJIATHBIX
OCYIIECTBIISET | 3a/ad. 3aj1a4, JOIycKas
BBIOOp OLIMOKH.
ONTUMATBHBIX
METOJI0B
pereHus
3a/1a4u.
Bnaneer Bnaneer Bnaneer He Bnageer
HaBBIKAMH HaBBIKAMH 0a30BBEIMU HaBBIKAMH
MPUMEHEHUS MIPUMEHEHUS HaBbIKAMH MIPUMEHEHUS
BBIYHMCIIUTENbH | BBIYMCIUTEIbH | IPUMEHEHUS BBIYUCITUTEIIBHBIX
BIX METO/IOB bIX METOJOB BBIYMCIIUTENbHBIX | METOJOB MpHU
TP PEIICHUN MIPU PEIICHUH METO/IOB MIpH | PEIICHUH
MPUKIIATHBIX TUIIOBBIX pereHnu MPUKJIATHBIX 3a]1a4.
3ajay. TIPUKJIIATHBIX THUTIOBBIX




3a1ad4. MIPUKIIATHBIX
3ajad.

3. Pacnipenesienue o1eHOK 32 ()OPMBbI TEKYIIEr0 KOHTPOJISAA U POMEKYTOYHYI0 aTTeCTALNIO

7 cemecTp:
Texymui KOHTPOJIb:
Konrpomnsnas pabora (ITK-2) — 30 6amios
[Mucemennoe qomamnee 3amanne (ITK-2) — 10 6amios
Yt onpoc (ITK-2) — 10 6amios
Hroro 30+10+10 = 50 6anoB
[IpomexyTouHas aTTecTalnusi — 3K3aMeH.
DK3aMeH MPOBOAUTCS B YCTHOW MM MUChbMEHHOH (hopme 1o omeram, Bcero 30 BOIPOCOB.
B Gunere mo 2 Bompoca, BpeMs, oTBeZieHHOEe Ha 0TBeThl — 1 yac 30 munyT. Eciu 6amisl 3a paboty B
cemectpe HU3Kue (MeHee 30 0auIoB), Ha IK3aMEHE MOXKET OBITh MPEIOKEHO TPAKTUUECKOE 3a/1aHHE,
COOTBETCTBYIOIIIEE TEMATHUKE JTAOOPATOPHBIX padoT.
KonTponbnsle Bonpocs! — 50 6aios, 1o 25 6anioB 3a OTBET Ha KaXK/Iblil BOIIPOC
Htoro 25+25= 50 6amioB
OOmee komumyecTBO OauIOB IO JUCUMILIMHE 3a TEKYIIMM KOHTPOJIb U MPOMEKYTOUHYIO
arrecranuto: 50+50=100 Gannos.
CootBeTcTBHE OAIJIOB U OLIEHOK:
Jlas a3k3aMeHa:
56-70 — y10BJIETBOPHUTEIHHO;
71-85 — xoporo;
86-100 — oTinyHO;
0-55 — HeyIOBIETBOPUTEIBHO.

4. OuneHounble cpeacrea, NOpsiioKk X NPUMECHCHUA U KPUTECPUU OLICHUBAHUS

4.1. OueHo4HbIE CPEACTBA TEKYLIEr0 KOHTPOJISA
4.1.1. YcrHblii onpoc
4.1.1.1. Ilopsanok npoBeieHUsI M NPOLEYPAa OLCHUBAHUS.
VY CTHBIN ONPOC IPOBOJUTCS IO TEMAM:

Tema 1. BBenenue B TUCHUIUINHY. Y PaBHEHHUS ¢ YACTHBIMH IIPOU3BOIHBIMH.
— Tewma 2. YpaBHeHus napaboau4ecKoro Tuma.

Tema 3. YpaBHeHus runepO0IMYECKOro THIIA.

Tewma 4. YpaBHEHUS SJUTUITHYECKOTO THIIA.
YCTHBIN OIIPOC MPOBOJUTCA HA ayJUTOPHBIX NMPAKTUYECKUX 3aHATUAX. Y CTHBIM MPEIIONIaract
KaK OIpOC TEOPETUYECKOr0 MaTepualia Mo TeMe 3aHATHsA, IPOBOJUMOIO B €ro Hadaje, Tak U OIpoc
MPEAJIOKEHHBIX MPENOJABaTEIEM MPAKTUYECKUX M TEOPETHUYECKHMX 3aJaHUHA MO TeME€ 3aHATHUS IS
CaMOCTOSITEJIbHOTO PpEIICHHUs] Ha ayJUTOPHOM IIpaKkTU4eCKOM 3aHATUU. OIlLleHMBaeTCs YpOBEHb
JIOMalIHe MOJArOTOBKM MO TeMe, CIIOCOOHOCTh CUCTEMHO M JIOTHYHO H3JIaraTh Kak TEOPETUYECKH,
TaK U MPaKTHUYECKUI MaTepHuall, aHaJIU3upoBaTh U (OPMYIMPOBATH COOCTBEHHYIO MO3UIIMIO, OTBEYATh
Ha JIOTIOJIHUTENBHBIE BOITPOCHI.

B cnyyae npumeHeHuss B 00pazoBaTEIbHOM IPOLECCE IUCTAHLMOHHBIX 00pa30BaTEbHBIX

TEXHOJIOTUI 00yJaromyecs BBIIOIHAIOT 33a/JaHUs Ha CIeAYIOUMX MIaTgopmax u pecypcax:
- B koMaHzae «Microsoft Teamsy.



4.1.1.2. Kpurepnu oueHMBaHus

1) 86-100% oT MakcCHMaJIbHOTO YHKCia OaIoB

o0yJaroIuiicss 3HaeT BECh TEOPETUYECKH Marepuans IO paccMaTpPUBAEMOMY BOIPOCY,
MPEIyCMOTPCHHBI y4eOHOM MpOrpaMMoOi; MOXKET JaTh IOJIPOOHOE ONKMCAaHWE W MPOBECTH
CPaBHHUTEJIBHBIA aHAIHU3 PA3IMYHBIX TMOJXOAO0B K PEHICHHIO pacCMaTpUBAEMOM 3a7aud; KOPPEKTHO
UCTIOJIb3YyeT MOHATHIHBIN allapar; BRICKa3bIBAET CBOIO TOUYKY 3PEHUS 110 paCCMAaTPHBAEMOMY BOIIPOCY
U MOXET €€ apryMEeHTHPOBAHHO 0OOCHOBATb.

2) 71-85% OT MakCUMaJIbHOTO YKcia 0aioB

00y4JaroIuiicsi 3HaeT OCHOBHBIE TEOPETUYECKHE MOJOXKEHHUS MO PaccCMaTpuBaeMOMY BOIIPOCY;
MOJKET OIHCATh PA3JIMYHBIC MOIXOABI K PEHICHUIO PAaCCMATPUBACMON 3a/1aui; KOPPEKTHO UCIOIb3YET
MOHATUMHBIN aIllapar; BbICKA3bIBAET CBOIO TOUKY 3PEHUA.

3) 56-70% oT MaKCHMaIbHOIO YKCiIa OaLIoB

oOydaromuiicss uMeeT 00Iee MPEJICTaBICHHE O IMPEeAMeTe OOCYKIEHHUsS, CIOco0axX perIcHHS
paccMaTpuBaeMOM 3ajJauyd; JIOIMYCKAeT OIMMOKW TPU HKCIIOJb30BAaHMHM TOHSATUITHOTO arapara;
BBICKa3bIBAET CBOM MBICIIH CyMOYpPHO, OTBET cl1ab0 CTPYKTYpHUPOBaH.

4) 0-55% oT MakCUMaJIbHOTO YKCia 0aIOB

00ydJaroIuiicss HE BIIAJICET TEOPETUUYECKUM MATEPHAJIOM; HE BIaJeeT MOHATUHHBIM allapaToM;
HE CIIOCOOCH BHATHO COPMYIIMPOBATH CBOM MBICIIH.

4.1.1.3. Conepskanue OIIEHOYHOT0 CPeICTBA
IIpuMepHbBIE BONPOCHI:
— Tema 1. BBenenue B qJucHuUIUIMHY. Y PaBHEHUSI C YACTHBIMH MPOU3BOJIHBIMHU.

Yem oTimuarorcs nuddepeHuanbHble YpaBHEHHS B YACTHBIX MMPOU3BOAHBIX OT OOBIKHOBEHHBIX
nuddepeHInanbHbIX YpaBHEHHH?

Uro HazpIBaeTcs penieHneM qudGepeHnaabHOr0 YpaBHEHUS B YaCTHBIX POU3BOTHBIX?

Kakue ¢uznueckue mnpoueccsl OMUCHIBAIOTC JU(depeHMaTbHbIMI YPaBHEHUSIMU B YaCTHBIX
IIPOU3BOJIHBIX BTOPOTO Mopsiika?

[lepeuncnaure OCHOBHBIE YpPaBHEHUS MaTeMaTHYeCKOM (PU3HMKH, OINMUCHIBAIOIIME (U3UUYECKUE
IIPOLIECCHI.

Kakue nonojsHUTENbHbIE YCIOBHUS NPUBIEKAIOTCS JUIA MOJYYEHHsS OJIHO3HAYHOI'O pELICHUs
ypaBHEHUI MaTeMaTH4eCKON (PU3UKU?

UYro Takoe HayaJdbHbIE YCII0BHA? UTO Takoe rpaHUYHbIE YCIOBUS?

Kaxoro ponia Ob1BatoT rpaHu4HbIE YCIOBUA?

Yro Takoe KOPPEKTHO NOCTaBJIeHHas 3a/1a4a’?

Urto Ha3pIBaeTCS MOPSIIKOM YPaBHEHUS B YACTHBIX TPOU3BOTHBIX?

UTo Ha3bIBaeTCS YMCIIOM MEPEMEHHBIX YPaBHEHUS B YACTHBIX MPOU3BOHBIX?

Kakne ypaBHEHHUs B YaCTHBIX TPOM3BOIHBIX HA3BIBAIOTCS JTHHEHHBIMU?

Kakue ypaBHEHHUs B YaCTHBIX IPOU3BOIHBIX HA3bIBAIOTCS OJTHOPOIHBIMU?

[IpuBenuTe KIaccUPUKAUIO OCHOBHBIX TUIIOB YPAaBHEHUI MaTeMaTHUECKON (PU3UKHU.

Ha3zoBuTe 0CHOBHBIE METO/IbI PELICHUs] ypPaBHEHUI MaTeMaTHYeCKon (PU3UKH.

— Tewma 2. YpaBHeHus mapaboaruecKoro TUIa.

Kakue Tunbl cooTHOIIeHUH TpeOyroTcss B MaTeMaTUYeCKOH MOJENH Ul ONUcaHus (PU3nYecKoi
3ama4n’?

UYto no3BOJIAIOT ONpeaenTh 3akoH Pypbe 1 3aKkoH Puka?

VYpaBHEHHSIMU KaKOTO THUIIAa ONHMCHIBAIOTCS HEOOPATUMBbIE MPOIIECCHI?

B kakom ciydae KpaeBble YCIOBUS JUIsl yYpaBHEHUH TEIUIONPOBOJHOCTH INPUHUMAIOT BHJ
IPaHUYHBIX YCIIOBUM MIEPBOT0, BTOPOTO, TPETHETO POJOB?

Kakne npeobpazoBanust HEOOXOUMO c/ieNIaTh, YTOOBI PEIIUTh YPaBHEHHE TEIIJIONPOBOIHOCTH C
HEOJIHOPOJAHBIMHU KPAeBbIMHU YCIOBUSIMHU MEeTO10M Dyphe?



Uro o3HaYaeT OPTOTOHATBHOCTH (DYHKIIMH, HA OCHOBE KOTOPBIX CTPOUTCS PEUICHHE METOJO0M
dypbe?

— Tema 3. YpaBHEeHHS THIIEPOOIMUECKOTO THIIA.

[Ipu u3yueHnn Kakux FJIEKTPUUECKUX IENel CleyeT YUYUThIBATh COIPOTUBIICHHE MTPOBOJIOB, UX
B3aMMHYIO EMKOCTh, YTEUKY TOKa?

[Tpu KakuX TOMYIICHUSIX BEIBOJUTCS TelerpadHOe ypaBHEHUE?

Kakoii Bug umeer ypaBuenue I'enbmrosbia?

UYro onuceiBatoT ypaBHeHUs JlopeHia—Maxkcsemna?

[Ipu xakux IOMYIIEHUSIX BHIBOJUTCS ypaBHEHUE KOJICOAHUSI CTPYHBI?

[Ipn xakux yCIOBHUSIX ypaBHEHHE KOJICOAHHS CTPYHBI ONHUCHIBACT BBIHYKJECHHBIC KOJICOAHUS, a
IIPHU KaKuX — CBOOOHBIE?

Ckonpko TpeOyeTcsl HayalbHBIX YCIOBUH IS PENICHHUS THIEPOOTUYECKOrO ypaBHEHUS Ha
KOHEYHOM OTpEe3Ke?

Kakue mnpeoOpazoBaHus HEOOXOAMMO CHAENATh JUIS PEHICHHs HEOJHOPOIHOTO YypaBHEHUS
TrUNepOOINYECKOro TUIA C OTHOPOAHBIMU KPAEBBIMU YCIOBUSIMU?

B uewm 3axmouaercst meron [anambepa uist pemieHus ypaBHEHUN TUIEpO0IMUEeCcKOro Thmna?

— Tema 4. YpaBHEHUS ITUNITUYECKOTO THUIIA.

B 4em 3akimogaercst U3NUECKUit CMBICT JIaTutacuana’?

Kak nazpiBaroTcst QyHKIMH, yIOBIETBOPSIOMINE ypaBHeHuo Jlamaca?

Kak popmynupyrores 3anaun Jupuxie, Helimana u PoGena?

Kak 3anuceiBaercs 3akoH TeruioooMena Herotona?

Kakoii Bun umeer perienue ypasHenus Jlamiaca i oAHOMEpHOro NpUOIMKEHUS B IEKapTOBOM
cucreMe KoopauHar? B nonsipHoOi cucteme KOopAuHaT?

B chepuueckoii cucteme koopauHaT?

Ha xakoii ¢hopmyne ocHoBan MeTo GyHKImit ["puna?

Uro sBisercs Gpynakuueid ['puHa s 3agauun Jupuxie B mpoCTpaHCTBEHHOM Cirydae?

Kakomy ycrnoBuio ynosnerBopseT ¢yHkius ['puHa Ha rpaHuiie obnactu ais 3agauu Jupuxie?
s 3amaun Hetimana?

Kakas Touka Ha3bIBaeTCs CONPSHKEHHONW OTHOCUTENBHO cepbl (Kpyra) 3aaHHON TouKe?

O 4eMm rjacuT TeopeMa O CpeHEM ISl TApMOHUYECKUX (QYHKITANA?

Pemenne kakoii 3anaun Ha3bpIBarOT HHTErpanoM Ilyaccona?

Jlist kakux obyacTed peleHne SJUTMNTHYECKUX YpaBHEHU MpecTaBisieTcs: B Buie psaga Oypre?

Jlns kakux o0yiacTed pelleHue SJUTMNTUYECKUX YpaBHEHHMM 3amiChIBAaeTCsS Yepe3 MHOIOUJIEHBI
Jlexannapa?

4.1.2. IIucbMeHHOE T0MAllIHEe 3a/IaHUe
4.1.2.1. Ilopsanok npoBeieHUs1 M NPOLEYPA OLCHUBAHUS.

OOyyJaronuecs MOJYYarOT JIOMAIllHEe 3aJaHUe 1O OCBEIICHUIO OMPEISIIEHHBIX TEOPETUICCKHX
BOIIPOCOB WMJTU pPELICHHIO 337a4. PaboTa BBIMOMHSAETCS MUCHbMEHHO JI0Ma M cAaéTcs MPernoaBaTelo.
OrneHuBarOTCs BIAJCHUE MaTEpHAIOM 1O TeMe padOThl, aHAIUTUYECKHE CIIOCOOHOCTH, BIAJCHUE
METOJIaMU, YMEHUS ¥ HaBBIKH, HEOOXOIUMBIE /IS BHITIOTHEHUS 3a/IaHUN.

B ciywae npuMeHeHus B 00pa3oBaTEIIBHOM MPOIECCE JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHI 00yJaroIuecs BBITIONHSIOT 33JaHus Ha CIeNYIONIMX TutaTopMax U pecypcax:
- B komanie «Microsoft Teamsy.
4.1.2.2. Kpurepnu oueHMBaHUs
1) 86-100% oT MakcHMaJILHOTO YHKCia OaIoB
3aiaHue BHITIOTHEHO MOJHOCTHIO U 03 OMMOO0K, 00yJarouiics CHocOO0eH 0OBSICHUTH METOIBI U
QJITOPUTMBI, UCTIOJIL30BAaHHBIC TIPH PEIICHUH 3a]1a4H.
2) 71-85% oT MakCHMMaJIbHOTO YKCiIa OAJUIOB



3aaHue BBIMOHEHO TOJHOCTHIO C HE3HAYUTENbHBIMH OMHOKaMH, O0OydYalomuics CrocoOeH
OIMCaTh AITOPUTM PEIICHHS 33Ja4H.

3) 56-70% oT MaKCHMaJIbLHOTO YHKCIIa OAIIJIOB

3amaHue BBINIOJIHEHO OoJiee YeM HAIOJIOBHHY, B PEHICHUU MPUCYTCTBYIOT CEPbE3HBIC OLIMOKH,
00yJaroImuics criocoOeH onucaTh MOPSAA0K CBOUX JCHCTBUN NP PEIICHUH 3a/1a4H.

4) 0-55% oT MakCUMaJIbHOTO YKCia 0aIoB

3aanue BHITIOTHEHO (PparMEeHTapHO WJIM HE BBIMOJIHEHO BOOOIIE, 00yJaronuiicss He crocoOeH
OOBSICHUTH CMBICT CBOUX JICHCTBUI MPH BBHITIOJTHEHUU PaOOTHI.

4.1.2.3 Conep:kaHue OlIEHOYHOT0 CPeACTBA
IIpuMepHBIE TEMBL:

1) Pa3HOCTHBIC CXEMBI JIs1 YUCICHHOTO PEIICHUSI MHOTOMEPHOTO YpaBHEHHS
TETIONPOBOIHOCTH.

2) HccrnenoBaHue CXOMMOCTH PA3HOCTHBIX CXEM JUISI MHOTOMEPHOTO YPaBHEHHSI
TETIONPOBOIHOCTH.

3) KBaswinHeliHble ypaBHEHHUS TUIIEPOOTMUECKOTO TUIA. XapaKTePUCTUKU KBA3HMIMHEHHBIX
YpPaBHEHUU.

4) YwucneHHbIE METO/IbI PEIICHHS YPABHEHHI B YACTHBIX MTPOM3BOAHBIX THIIEPOOTMIESCKOTO THITA
Ha MpUMepe JTUHEWHOTO ypaBHEHHS NIEPEHOCa.

5) YucneHHbIC METOBI PEIICHUS YPABHCHUH B YaCTHBIX MPOU3BOIHBIX THIIEPOOTUUECKOTO THIIA
IUTs1 KBa3WJIMHEWHOTO ypaBHEHHS NIEPEHOCa.

6) MerTo/pl peryssipu3aliy YUCIACHHBIX PEIICHUH ¢ OOJIBIINME IPaIHCHTAMH.

7) T'mOpumnbie cxemsbl (Metox P.IT.denopenko) .

8) Cxewmbl ¢ ymeHbIeHHeM mosiHO# Bapuaiuu (Total Variation Diminishing, cxembr Xaprtena).

9) Hpnew mocTpoOCHUS CETOYHO - XapaKTEPUCTHYSCKUX METO/IOB M aHAIM3 Pa3HOCTHBIX CXEM B
MIPOCTPAHCTBE HEOMPEAeNIEHHBIX KOA(PDUIIUEHTOB.

10) ®opmbl 3anucH OTHOMEPHBIX YPABHEHUIN ra30BOM JMHAMUKH.

4.1.3. KonTpoJabHasi padora
4.1.3.1. Ilopsaiok npoBeAeHNUs U MPOLEAYPA OLlCHUBAHUS.

HpOBO)II/ITCSI KOHTpO.]'II)HaH pa60Ta 110 I/IHI[I/IBI/IleaJ'II:HI)IM 3alaHUAM, HpG}IJ’IO)KCHHI)IM
npenojaBaTeneM. Bpemsi BBINOITHEHHUS KOHTPOIbHOM paboTel - 90 munyr. KonTponbHas pabora
MO>KET MPOBOJUTHCS KaK B TPAJUIIMOHHOMN (hopMe B ayAUTOPUHU, TaK U B (opMe MUCbMEHHOU pabOThI
C TIPUMEHEHHEM COBPEMEHHBIX HU(POBBIX 00pa30BaTEIbHBIX TEXHOIOTUN. OIEHUBAIOTCS BIa/ICHUE
MaTepuajioM MO TeMme pPabOThl, AHAIUTHYECKHUE CIOCOOHOCTH, BIAJCHHUE METOJAMH, yYMEHHUS U
HaBBIKU, HEOOXOIMMBIE JUIS1 BBIIOIHEHMS 3aJaHH.

B cnyuae mpumenenus B 00Opa3oBaTeIbHOM TIPOIIECCE JAMCTAHITMOHHBIX 00pa3oBaTEIbHBIX

TEXHOJIOTHI 00yJaroIrecs BBHITOMHSIOT 33JaHUs Ha CIEeNYIOMIMX Tu1aTopMax U pecypcax:
- B komange «Microsoft Teamsy.

4.1.3.2. Kpurepuu oueHuBaHus
MexaHu3M OIeHUBaHHS KOHTPOJIBHOM PabOTHI:
1) 86-100% 0T MaKCUMaJIBLHOTO YKCiIa OAUTOB
[TpaBuIIbHO BHINOJIHEHBI BCe 3a1aHus. [IpuBOANTCS MOpOOHOE pelIeHre BeeX 3a1ay.
2) 71-85% oT MakCUMaJIbHOTO YKCia 0aioB
[TpaBUIIbHO BBINIOJIHEHA OOJIBIIAs YACTh 331aHui. [IpHCYyTCTBYIOT He3HAUUTEIbHBIEC OIIMOKH.
3) 56-70% oT MaKCHMaIBHOTO YKCiIa OALTOB
3aaHus BBIOJIHEHBI TPaBUIILHO OoJiee YeM HaroJoBUHY. [IpuCyTCTBYIOT cephE3HbIE OMMOKY.
4)0-55% oT MaKCMMaabHOTO YKCiIa OaIoB.
3a7aHue He BBITOJIHEHO WJIH BBIITOJIHEHO C IPyOBIMH OIIMOKaMH.



4.1.2.3 Conep:xaHne OLIEHOYHOI0 CPEACTBA

HyneBoii BapuaHT KOHTPOJIBHBIX paboT.

Koutpoannas paGora Nel («Knaccudukanus auddepeHnaibHblX YpaBHEHUH B YaCTHBIX
IIPOM3BOJHBIX BTOPOTO MOpPSAKAa M IPUBEIECHUE UX K KaHOHMYECKOMY BHAY», «3amada llltypma-
JInyBusuis» (pe3ysIbTaT BBIMOJIHEHHS OLCHUBaeTCs 15 Oaiamu).)

No 3aganuda

1 | Onpenenuts tun Y ¢ nocTossHHBIMU KO3 PULIIEHTaMu:
49u,, —14u,, +u,, +14u, —2u, =0.

Onpenenuts Tun /1Y ¢ nepeMeHHbBIMU KO3 PHUIIIEHTAMU: y2uXX - 2xyuxy + quyy =0.

3 | Onpenenute Tun JIY U NpuBECTH €ro K KAHOHUYECKOMY BUY, YKa3aB COOTBETCTBYIOIIEE
npeoOpazoBaHue NePEMEHHBIX: 2uxx + 5uxy — 3Uyy =0.

4 | Onpenenuts Tum Y v IpuBECTH €ro K KAHOHUYECKOMY BUY, YKa3aB COOTBETCTBYIOIIEE

npeobpasoBanue nepeMennbix: U, + 2uxy — Uyy +U, + Uy =0.

S | Haittu pemenue 3anauu Htypma-JInysumnsa: X"+ AX =0 ¢ rpanuuEbIMz yenoBUsAME:

X'(0)= X () =0.

6 | Haiitu HETPUBUAJIBHBIC PEIICHUS X (X) 3amauu ltypma-JInyBuis:

X"+aX =0, 1<x<2
X(1)=X'(2)=0

KonTposbnass padora Ne2 («YpaBHeHMsI  TUIEPOOIMYECKOTO  TUIA», «YpaBHEHUS
napaboIMYeCcKOro TUIAY, «YpaBHEHUS SJUIMITHYECKOTO TUIAY (pe3yabTaT BBIIOJHEHHS OLEHUBAETCS
15 6amnamn)).

7| Haitrn pemenne 3amaun Komm s BONHOBOro ypaBHeHus mertonom Jlamambepa: U, =U, .,
U(X,O) =0, Ut(X,O) =COS X. MU300pazuth mnpoduib CTPYHBI B MOMEHTHI BPEMEHH
t=0,7/2,37/2.

8 | Pemmuth MerTomom @Dypbe HavaIbHO-KPACBYH 3agady Ui BOJIHOBOTO  YpaBHEHUS
(u, =81u_,

.

u(0,t) =u(5,t) =0,

Lu(x,0) =sinzx, u,(x,0) =0.

9 | Pemutp Meronom ®Dypbe HauadbHO-KpAaeBYIO 3aqady [Jjsl YpaBHEHHUS TEIJIONPOBOJHOCTH
e
u =2u_,

XX

u (0,t)=u (8,t) =0,

LU(X,0) =cos37zX +2cos4rX.

.

10 | Pemmte Meronom @Dypbe HayalbHO-KpPacByI0 3a7ady Uil HEOJHOPOJHOIO ypaBHEHHS




1 . .
u, = guxx +5siIn 2t - sin 3x,
teronposoanoctu 4 U(0,t) = u(z,t) =0,
u(x,0) =0.
11 Au(r,p) =0

Pemnte meTonom dypse kpaeByro 3aaauy U(I’, O) =Uu (I’, T / 3) =0 ans ypasuenus Jlannaca

u(l, @) =sin6e
B kpyrosom cektope 0 < r<1 0<p<a<2r.

12 Au(r,p)=0
Pemmte MeTooM Dyphe KpaeByro 3agady Ui ypaBHeHus Jlamaca B kpyre

u(l, @) =cos9¢

0<r<1,0<¢p<2r.

4.2. OueHo4HbIe CpeacTBA MPOMEKYTOYHOH aTTeCTAluN
4.2.1. Dx3ameH (YCTHBIIi/MMCbMEHHBIN 0TBET HA KOHTPOJIbHbIE BOMPOCHI)
4.2.1.1. llopsaaok npoBeieHUs: U NPOLeYyPa OLlEHNBAHUS

DK3aMeH NPOBOAMUTCS B YCTHO-NMHCbMEHHOM (opme mo Ouineram (Bcero 30 BompocoB). buier
COJICPKUT JIBa BONpOCAa M OAHY 3amady (BpeMsi Ha MOATOTOBKY K OTBeTy — 1 uac 30 MuHYT).
OneHnBaeTcsl BiaJIeCHUE MAaTEpUaIoM, €ro CUCTEMHOE OCBOCHHE, CIIOCOOHOCTh NMPUMEHSATh HY)KHbIE
3HAHUS, HABBIKU ¥ YMEHHUS [IPU aHAJIW3€ MPOOJIEMHBIX CUTYallui U PELICHUH NTPAKTUYECKUX 3aJaHuM.

B cnyyae npumeHeHus B 00pa3oBaTEIbHOM IPOLECCE IUCTAHLMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTUI 00yJaroImuecs CAaloT 3K3aMeH Ha CIeAyIoUUX Mmargopmax u pecypcax:

- B xomanzae «Microsoft Teamsy.
4.2.1.2. Kpurepuu oueHuBaHus

Banubl B natepBase 86-100% oT MakcHMaIbHBIX CTABATCH, €CJIH:

OOyuaromuiics Jan MOJIHBII OTBET Ha BCE BOIPOCHI, MPH OTBETE MCIOIb30BAI IMPUMEPHI
IIPAKTUYECKOI0 TPUMEHEHUS paccMaTpuBaeMOro TEOPETUYECKOrO0 MaTepuana, OTBETHWJ Ha BCE
JOTIOJIHUTEBHBIE BOIPOCHI, OTBET YETKUH M XOPOLIO CTPYKTYPHPOBAHHBINM, OCBOEH IOHATUHHBIN
anmapar.

Banubl B untepBage 71-85% ot MakcuMaJIbHBIX CTABATCS, €CJIN:

OOyuaronuiics Aaja TOJHBIA OTBET HAa BCE BOIPOCHI, OJHAKO HCIHBITHIBAJI 3aTPyIHEHHE C
MIPUBEICHUEM MTPAKTUUYECKUX TPUMEPOB IPUMEHEHUS PacCMaTPUBAEMOT0 TEOPETUYECKOT0 MaTepuana,
OTBETHJI HE HA BCE JIONIOJHUTENBHBIE BOIIPOCHI, OTBET CTPYKTYPUPOBAH, OCBOECH IOHATUIHBIN anmnapar.

Banubl B unTepBage 56-70% ot MakcMMAaJIbHBIX CTABATCS, €CJINU:

OOyuaronuiicss pacKpbUl BOIIPOCH! JIUIIb YACTUYHO, HE CMOT IPUBECTH MPAKTUUYECKUE TPUMEPHI
MPUMEHEHUSI PaCCMaTPUBAEMOI'0 TEOPETUYECKOr0 MaTepuaia, YaCTUYHO OTBETHJI Ha HEKOTOphbIe U3
JOTIOJTHUTEIBHBIX BOIIPOCOB, JIOMYCKAET HECYIIECTBEHHbIE OIIMOKH MPH UCIOIb30BAaHUH MOHATUITHOTO
anmapara.

Banubl B uaTepBase 0-55% 0T MakCMMAJIbHBIX CTABATCSH, €CJIH:

OOyuaromuiics He OTBETWJ Ha BONPOCHl WJIHM K€ OTBEThl HE COOTBETCTBOBAIM 3a/IaHHBIM
BOMpOCaM, He Jall aJeKBaTHOI'O OTBETAa Ha JONOJIHMUTENbHBIE BOIMPOCHI, JIOMYCKAeT IpyOble OMMOKH




IIPY UCIIOJIb30BAHUU MOHATUHMHOTO allliapaTa WM HE MCIOJIb3YeT NOHATUNHBIN anmnapar IpeIMeTHON
00J1acTH BOBCE.

4.2.2.3. OueHo4yHbIe CpeaCTBA
Bonpocsl k 3k3ameny:

1.

&

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

Omnpenenenne auddepeHInaIbHOr0 ypaBHEHUS BTOPOrO MOPSJIKa C JABYMS HE3aBUCHMBIMHU
IIEPEMEHHBIMM, €r0 YacTHble BUIbl (JIMHEHHOE OTHOCUTEJIBHO CTapIIUX IPOU3BOJHBIX,
KBa3sWJIMHEWHOE, JIMHEHHOE).

XapakTepucTU4ecKoe ypaBHeHHE, Kiaccupukanus /Y B 4acTHBIX MPOU3BOAHBIX BTOPOTO
MOpsI/IKA.

Kanonuueckast ¢opma 3amucu JIY runepOOIUYecKOro TUIA, MPUBEICHUE K TaKoM ¢opme
3aMuCH.

Kanonuueckast popma 3anucu Y 35umnTudeckoro Tuma, mpuBeIeHNE K TaKor (hopMe 3aIucH.
Kanonmnueckast ¢opma 3amucu J[Y mnapabonuueckoro THIMa, NpUBEIEHUE K Takod ¢opme
3aIUCH.

[TocranoBka 3amau Matemaruueckoil pusuku. HavanbHble U rpaHuuHble ycinoBus. ['paHnyHbie
yCIIOBUSL TIEPBOrO, BTOPOro W TpeThero poxaa. 3anada Komm, kpaeBas 3ajava, cCMeEIIaHHas
3ajava. BHyTpeHHss U BHEIIHSS 33/1a4l, OCOOEHHOCTH UX ITOCTAHOBKH.

Omnpenenenne KOPPEKTHO NOCTABICHHON 0 Alamapy 3ajaun MaTematuueckoi ¢pusuku. Kiace
KOppeKTHOCTH. [IoHATHE HEKOPPEKTHO OCTABICHHOW 3a/1a4H.

3anaua [ltypma-JInyBusuia, NOCTAHOBKA U HaXOXKJE€HUE €€ pelIeHUs JJIs pa3JInyHbIX ClIydaeB
TPAHUYHBIX YCJIOBHII.

BreiBog ypaBHEHHSI MalbIX TIIONEPEYHBIX CBOOOJHBIX KOJICOAHWH CTPYHBI (BOJIHOBOTO
yYpaBHEHUS).

Pemenue ypaBHeHHs MaJTbIX KoieOaHUH O€CKOHEYHOH CTpyHBI MeTooM Jlamambepa. @opmyna
Hanambepa.

3amaua Komm 11s1 ypaBHEHUs KojeOaHUM CTPyHBI, JOKAa3aTeNbCTBO EJUHCTBEHHOCTH €&
penieHusl.

3amaua Komm g ypaBHeHUS KoJieOaHMHM CTpPYHBI, JOKAa3aTEJbCTBO YCTOMYMBOCTH €€
penieHusl.

Pemenne 3anaun Komm /uist HEOAHOPOJIHOIO BOJIHOBOTO YPaBHEHHUs C HYJIEBBIMH Ha4aJIbHBIMU
YCIOBUAMU (JU1s1 OECKOHEUHOM CTPYHBI).

Pemrenne 3amava Komwm 11 HEOJHOPOAHOTO BOJHOBOTO YPAaBHEHHMS C HEHYJIEBBIMU
HAYaJIbHBIMU YCIOBUSAMHU (JJ1s1 0ECKOHEYHOM CTPYHBI).

Metonq mNpOAOKEHUN [T BOJHOBOTO YpPaBHEHHS Ha TOJYOSCKOHEYHOW TPSMOM ¢
TPAaHUYHBIMHU YCIIOBUSIMU COOTBETCTBYIOIIMMHU 3aKPEIJIEHHOMY KOHILY CTPYHBI.

Metonq mNpOAOKEHWN [T  BOJHOBOTO YpPaBHEHHMS Ha TOJYOECKOHEYHOW TPSMOM ¢
TPaHUYHBIMU YCIOBHUSIMH COOTBETCTBYIOIIMMH CBOOOTHOMY KOHITY CTPYHBI.

Pemienne metonom @ypre HaUATBHO-KPAEBOW 3a]a4H ISl OJTHOPOJHOTO BOJIHOBOTO YPABHEHHUS
C OJIHOPOJIHBIMU T'PAaHUYHBIMU YCITOBUSMH.

Pemenue meronom @ypre HaYATBHO-KPAEBOM 3aa4M JJ1s1 OJJTHOPOJHOTO BOJTHOBOTO YPaBHEHUS
C HEOJIHOPOJIHBIMU T'PAaHUYHBIMU YCIIOBUSMH.

Pemienne merogom @Dypse HA4YAIBHO-KPAa€BOW 3aJadd Uil HEOJHOPOJHOTO BOJIHOBOTO
YpaBHEHUS C HEOJHOPOAHBIMU I'PAHUYHBIMU YCIOBUSMH.

BbIBOJ| ypaBHEHMS pacIpOCTPAHEHMS TEIUIA B CTEPIKHE.

Wurerpan Ilyaccona. Snpo Ilyaccona u ero cBoiicrsa.

3anava Koy a1 0THOPOJAHOTO ypaBHEHUS TEIUIONPOBOIHOCTH (111 OECKOHEUHOTO CTEPKHS).
[Ipunuun makcuManbHOro 3HaueHus. CyllecTBOBaHME M €AMHCTBEHHOCTh PEIICHHS TaKOU
3anaun Komm. ®opmyna Ilyaccona.

Pemrenne wmeronom @Dyppe HadaabHO-KPacBOM 3aJadyd Il  OJHOPOJHOIO YpPaBHEHUs
TEIJIONPOBOJHOCTH C OAHOPOJAHBIMHA IPAHUYHBIMU YCIIOBHSIMH.



24.
25.
26.
217.
28.

29.
30.

Pemwenne wmeronoM @Dypre HadanbHO-KpAacBOM 3a7adyd JUId  OJHOPOJHOIO YpPaBHEHMS
TEIJIONPOBOJHOCTH C HEOAHOPOAHBIMUA I'PAHUYHBIMU YCIOBUSIMH.

Pemienne meromom @Dypbe HaYAIbHO-KPAE€BOW 3aJayd Il HEOJHOPOIHOIO ypPaBHEHHUS
TEIJIONPOBOJHOCTH C HEOAHOPOJAHBIMUA IPAHUYHBIMU YCIOBUSIMH.

VpaBuenus Jlamnaca u [lyaccona, kpaeBsie 3aaun ais Hux ([dupuxie, Heitmana, cmemanusie,
BHYTpEeHHUE M BHellHue). Pusznueckue 3aqaud, NpUBOJAIIME K ypaBHeHUsM Jlaruiaca u
Ilyaccona.

VYpaBuenue Jlamnaca B moJiipHON CUCTEME KOOPJUHAT.

Pemenne meronom @ypre 3anaun Jupuxiie 15 ypaBHeHus Jlaniaca B KpyroBOM CEKTOPE.
Pemenue merogom @ypbe 3amgaun Jupuxie 1 ypaBHenus Jlaminaca B Kpyre.

Pewmenne meronom @ypse 3anaun Jupuxiie s ypaBHeHus Jlamiaca B KOJbLE.
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K paboueii mporpaMmme JUCITUTIITUHBI (MOTYJIs)
YucneHHble METOBI pemeHus 1uphepeHInanTbHbIX
YPaBHEHHH B 4aCTHBIX IPOU3BOIHBIX
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Hampasnenue noaroroku: 01.03.02 - [puknaaHas MmaTemMaTuka u uHGopMaTuka

[Tpoduib MOArOTOBKH: OTCYTCTBYET

KBanuduxanus BelmycKHIKa: OakanaBp

®dopma 00yueHHS: ouHas

SI3pIK 00yUeHUS: pyCcCKUl

['on Havana oOyyenus mo obpasoBarenbHOM mporpamme: 2021

Jlureparypa:

1. Kapmanosa E.B. Uucnennsie MeToiw! : yueOHOe mocobue / E.B. Kapmanosa. - 2-e u3n., crep. -
MockBa : @®JIMHTA, 2015. - 172 ¢. - ISBN 978-5-9765-2303-6 - URL:
http://www.studentlibrary.ru/book/ISBN9785976523036.html (nata obpamenus: 15.07.2020). - Tekct
. DJICKTPOHHBIH.

2. Cobonea O.H. Bpenenue B uymcieHHble MeToAbl : yueOHoe mocobue / O.H. Cobonera -
HoBocubupck : W3g-so HITY, 2011. - 64 c. - ISBN 978-5-7782-1776-8 - URL:
http://www.studentlibrary.ru/book/ISBN9785778217768.html (nata obpamenus: 15.07.2020). - Tekct
: DJIEKTPOHHBIM.

3. baxsanoB H. C. Uucnennsie meroasl : yuebnunk / H. C. baxsanmos, H. I1. XXunkos, I'". M.
KoGenbkoB. - 9-¢ u3n. - Mocksa : Jlabopatopus 3nanwmii, 2020. - 636 c. - ISBN 978-5-00101-836-0. -
URL.: https://e.lanbook.com/book/126099 (nara obpamenus: 06.08.2020). - TeKCT : 3MEKTPOHHBIH.

4. YucneHHbIE METOJABI B YpPaBHEHMSX MareMarudeckoil (usuku : yueOHoe mocobue / M.I.
ITepcosa [u ap.] - HoBocubupck : Uzn-Bo HI'TY, 2016. - 60 c. - ISBN 978-5-7782-2971-6. - URL:
http://www.studentlibrary.ru/book/ISBN9785778229716.html (nara obpamenus: 15.07.2020). - Tekcr
: DJIEKTPOHHBI.

5. ®opmaneB B.®. Yucnennsie metonsl / B. @. ®opwmanes, /. JI. PeBusnukoB. - Mocksa :
OU3SMATIINT, 2006. - 400 c. - ISBN 5-9221-0479-9. - URL:
http://www.studentlibrary.ru/book/ISBN5922104799.html (mara o6pamenus: 15.07.2020). - Texkcer :
JJIEKTPOHHBIN.

6. OpemxoBa M.H. Yucnennsle metoas! / M.H. OpemkoBa. - Apxanrensck : Ul CADY, 2015. -
120 c. - ISBN 978-5-261-01040-1. - URL:
http://www.studentlibrary.ru/book/ISBN9785261010401.html (nata obpamenus: 15.07.2020). - Tekct
: DJIEKTPOHHBIM.

7. banabko JI.B. Uucnennsie metonsl / JI.B. bama6bko, A.B. Tommnosa. - Apxanrensck : UJ|
CADY, 2014. - 163 c. - ISBN 978-5-261-00962-7. - URL:

http://www.studentlibrary.ru/book/ISBN9785261009627.html (mara obpamenus: 15.07.2020). - Tekcr
: DJIEKTPOHHBIMN.



[Ipunoxenne 3

K paboueii mporpaMmme JUCITUTIITUHBI (MOTYJIs)
YucneHHble METOBI pemeHus 1uphepeHInanTbHbIX
YPaBHEHUI B YaCTHBIX ITPOU3BOIHBIX

IlepeueHb HHPOPMANMOHHBIX TEXHOJIOTHI, MCIIOJIb3YEMBIX IJIS OCBOCHUS TUCIHUIIMHBI
(MoayJis1), BKJIIOYAS NepevyeHb NPOrPaMMHOro odecnevyeHnsi ¥ HHGOPMAUMOHHBIX CIIPABOYHBIX
cUCTeM

Hampasnenue noaroroku: 01.03.02 - [puknaaHas MmaTemMatuka u uHGopMaTuka

[Tpoduiib TOATOTOBKU: OTCYTCTBYET

KBanuduxanus BeITycKHIKA: OakanaBp

®dopma 00yueHHS: oOuHas

SI3pIK 00yUeHUs: pycCKUl

['on Havana oOyyenus mo obpasoBarenbHOM mporpamme: 2021

OcBoeHue TUCHMILIMHBI (MOAYJs) IPEANoNaraeT UCIOJIb30BaHUE CIEAYIOLEr0 MPOrpaMMHOIO
obecrieyeHrss 1 MH(YOPMAITMOHHO-CIIPABOYHBIX CUCTEM:

OneparmonHas cucrema Microsoft Windows 7

[Taker oducHoro mporpammuoro obecrneuenust Microsoft Office
bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Acrobat Reader

AntuBupyc Kacnepckoro
Mathworks Matlab R2014b

3BC "ZNANIUM.COM"
OBbC U3natenscTBa "Jlanp"
OBbC "KoHncynbraHT cTyaeHra"



