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[lpuknangHas MaremMaTMka M MH(QOPMATUKA, YTBEPXKAEHHBIM IpUKa3oM MuHHCTEpCTBa
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CocraBurenb: Omucaes D.1.

Pabouas mporpamma oOCyX/aeHa M yTBEp)KJIeHa Ha 3aceqaHuu Kadeapsl DOyHKIHOHATBHOTO
aHanm3a u qudpepeHnnanbHbIX YpaBHSHUH
(mportokoia Ne 8 ot «26» mapta 2019 1.)

OnoOpeHna coBeToM (pakyabTeTa MATEMATUKH M HHPOPMAIIMOHHBIX TEXHOJIOTHI
(mpotokoa Ne 5 ot «29» mapta 2019 1.)



1. CTtpykTypa 1 0011asi TPYA0€MKOCTb JUCUMILIHHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3aueTHbIe enuHUIBI (144 dac.).

Ounas dhopma oOyueHUS

Kypc 3
Cemectp 5
Jlexun 36
IIpakTrueckue 3aHATUSA -
JlaGopatopHble 3aHATHS 34
Koncynbrammu -
Htoro ayiuTOpHBIX 3aHATUN 70
CamocTrosTensHas paboTta 29
Kypcosas pabota -
3auer -
OK3amMeH 5 ceMecTp
OO11ee KOTUIECTBO YaCOB 144 ygac.

2. llenn ocBOCHMS M CHUIIIHHBI

[lenbio M3y4YeHUs] AUCUUIUIMHBI «YpaBHEHUS MaTeMaTH4ecKod (usmkm» sBiseTcs: oOydeHue
CTYACHTOB HamboJiee 4acTO MPHUMEHSEMBIM Ha MPAKTHUKE METOJaM IpPU MOCTPOCHUU PEIICHHM
OCHOBHBIX 3aJa4 JUIsl JJUIMNTHYECKUX, TUMEpPOOIMYECKUX U MapabOIMYecKuX YpaBHEHUH,
OTHCBIBAIOIINX MOJIEIH PA3IHUHBIX (PU3NYECKUX SBJICHUN U MPOLIECCOB, YMEHHUIO HCIIOIb30BaTh
W3YUYEHHBIE METOJbl JJI PELICHHs KOHKPETHBIX HAy4HbIX, MPAKTHUYECKUX W JPYTUxX 3aaad;
npruoOpeTeHne yMEeHU KOPPEKTHO CTAaBUTh U peIllaTh HayaJbHbIE, HAYaIbHO-KPAaeBbIe U KPacBbIe
3aJa4M AJI YpaBHEHUI B YaCTHBIX NMPOU3BOJHBIX MaTeMaTH4YeCcKol (U3UKH, a TaKKe BUAETh UX
¢u3nUecKy0 CYUIHOCTh, MpUOOpeTeHHe 3HAHWKW W YMEHHUH IO HCIOJIb30BAaHHIO H3YYCHHBIX
METO/IOB ISl PEIICHHs] KOHKPETHBIX HAyYHbIX, IPAKTUYECKUX U IPYTUX 3a7ad.

3. MecTo aucuuniuubl B cTpykrype OIIOII:

JuctummHa «YpaBHEHHUS] MATEMaTHIeCKON (DU3UKW» OTHOCUTCS K AuCHUITTNHAM biok 1.
Hucturmunel (Moxynu). O6si3arensHas yacth. b1.0.32

Jis u3ydeHusT AWCHUIUIMHBI HEOOXOMWMBI 3HAHWS, IMOTYYCHHbIE OOYYalOIUMUCS B
pe3ynbTare OCBOCHMSI JUCLUMIUIMH: MaTeMaTH4ecKHil aHanu3, anredOpa U TeoMeTpus,
nuddepeHIraIbHbIe U UHTETPAIbHbIC YPAaBHEHHUS.
[Tpuctynas K U3y4eHUIO JUCHUILIUHBI «Y paBHEHHUSI MaTeMaTUYECKON PU3UKU», CTYIEHT A0JKEH
UMETh Tpe/CcTaBiIeHne 0 AU GEepeHIIMaTbHOM U HHTETPATLHOM HCUUCICHUH (PYHKIIMA MHOTHX
MepPEMEHHBIX, 00 anreOpe MaTpull, O TEOPUH PAIOB, CUCTEMAaX KOOPAMHAT U METOJAaX pelIeHus
OOBIKHOBEHHBIX JU(PPepeHIINATbHBIX YPaBHEHUN

4. TpeGoBanusi Kk pe3yJbTaTaM 0CBOCHHUS AU CHHILINHBI

Komnerenuuu obyyaromierocs, GopMupyeMble B pe3yibTaTe OCBOSHUS AUCHUILINHBL.

B pesynprare m3ydeHus AMCHUILIMHBI OOYYAIONIUUCS JOJDKEH O0NafaTh CIEAYIOIIUMU
KOMITETCHIMAMU (pe3yJIbTaTaMi OCBOSHHUS 00pa30BaTEIIbHOM MPOTPAMMBI):

YK-1 - CriocobeH oCymiecTBIATh MOUCK, KPUTHUECKUN aHAIM3 W CUHTE3 WH(OpMAaIuH,
MMPUMCHATH CUCTEMHBIN noaxod AJid pCUICHUA MMOCTABJICHHBIX 3a/a4;

OIIK-1 - CnocobeH mpuMeHSTh (PyHIaMEHTaJIbHBIC 3HAHUS, TMOJYYCHHBIE B 00JIACTH
MaTeMaTHYeCKUX ¥ (WJIM) €CTECTBEHHBIX HAyK, M HCIIOJNB30BaTh WX B MPOPECCHOHATBHON



JCATCIIBHOCTH,

B3anMoCBs3b TIIIaHUPYEMBIX PE3yJbTaTOB OOYYEHHUsS MO AWCIHUIUIMHE ¢ (POPMUPYEMBIMH
komnerennuamu OITOIT:

Komnerenuun
Ilnanupyemble pe3yJbTaThl 00yUYeHHsl, COOTBETCTBYIOIIHE
¢dopmupyembiM komnereHnuam OITOII
Kox | ®opmysupoBka
3HATL: YmMmeTh Baanern:
YK-1 | Criocoben - ONpeNIeTICHUS - KOPPEKTHO METOJIaMH1
OCYIIECTBIISATh OCHOBHBIX MMOCTAaBUTh U MPOrpaMMHUPOBAHU
MIOUCK, MOHSTHIA; peliaTh KpaeBbie s TSl YUCIIEHHOTO
KPUTHYCCKHIA - OCHOBHBIE 3a/1auu JIst pelieHus 3a1a4d
aHAJIU3 U CUHTE3 MpaBuiIa u b depeHIaTbHBI MaTeMaTH4eCKON
uHpopManuy, bopmyb; X YpaBHEHHH ¢ buzukn
MPUMEHSITh - (hopMyIMPOBKH | YACTHBIMU
CUCTEMHBI OCHOBHBIX MIPOU3BOTHBIMH
MOJXOJ AJIs TEOpeM 1 BTOPOTO MOPSAKA;
peleHus METOJIbI UX - HCIIOJIb30BATh
MOCTaBJIEHHBIX JI0Ka3aTeNIbCTBA | U3yUEHHBIE METO/IbI
3a1a4 TUTSL peTeHUs
HAy4YHBIX U
MPAKTUIECKHIX
3azady;
- CaMOCTOSTEIHHO
pazOupatbcs B
TEOPETUYECKOM
MaTepuare,
cojiepKaiiemMcs B
JUTEPAType;
OIIK | Cniocoben - METO/IbI - IPUMEHSATh - HaBbIKaMU
-1 MPUMEHSITh pelieHus pHUOOpETEHHBIE MaTeMaTH4eCKOro
dbyHIaMEHTaIbHBIE | MPAKTUYECKUX HAaBBIKHU K MOJICTTUPOBAHUS
3HAHUA, 3aJ1a4 Kypca, MIPUKJIaIHBIM buznyecKux
MOJTyYEHHBIC B - OCHOBBI TEOPUH | BOIIpOCaM; IIPOLIECCOB,
obnactu YpaBHEHHUI € - OPUEHTHUPOBATHCS OTHCHIBAEMBIX
MATEeMATHYECKUX U | YACTHBIMHU B MaTepuae YPaBHEHUSIMU
() MPOU3BOTHBIMHU B | YICOHBIX MaTeMaTH4eCKOu
€CTCCTBCHHBIX o0BeMme, JHACIUTLIHH, bu3uKy;
HayK, U HEOOXOIUMOM ISl | UCTIONB3YIOIMINX - HaBbIKaMu
UCIIOJIb30BaTh UX B | YCIEIIHOTO MaTeMaTHYeCKHE MMOCTAaHOBKH
po(hecCUOHANBHO | OCBOCHHUS METO/IbI HECTaHAapTHBIX
i neaTenpHOCTH METOJIOJIOTUYECKU | UCCIICIOBAHNUS; 3amaq
X U MPUKJIAIHBIX - HaxXOJuTh o01iee
BOIIPOCOB pelieHue s
CIIEIMATIbHOCTH, YpaBHEHUI
IIPU 3TOM rUNepOOINIEeCKOro
MIPOHUKATH B CyTh | THIIA;
UJeH, TOHNMATh - popmynupoBaTh
BHYTPEHHUE CBSI3U | HaualIbHbBIC U
BCEX 3BEHBHEB KpaeBbIe 3a/1a4u
paccyKIeHHM,




JIOTUKY JJIs1 BOJTHOBBIX

JI0KA3aTeIbCTB; YpaBHEHUN;
IIOHUMATh - peuiaTtb
CYILECTBO KaK HaYyaJbHO-
OpPraHUYECKOTO KpaeBble 3a/1auu
1I€JIOTr0, KaK MeTosioM Dyphe;

OCHOBBI HAYYHOTO

MBIIUICHUS U

oOpasa JelicTBus;
- METOJIUKY
KJaccu(uKanuu
U TIpUBEJIEHUE K
KaHOHMYECKOMY
BUY YPAaBHEHUU
c UIl

[Ipu npoBeneHnn y4yeOHBIX 3aHATHI 0OECIIeYMBAETCS Pa3BUTHE Y 00YYAIOIIUXCsl HABBIKOB
KOMaHAHON paboThl, MEKIINYHOCTHOM KOMMYHUKALIUU, IPUHATHS PEIICHUHN, JTUIEPCKUX KaueCTB
(BKJIIOYAs] TIPH HEOOXOIUMOCTH MPOBEACHUE WHTEPAKTUBHBIX JICKIWH, TPYNIIOBBIX IHCKYCCHH,
pOJIEBBIX UIp, TPEHUHIOB, aHAIW3 CUTyallMi W HUMUTAIMOHHBIX MOJIENeH, MpenojaBaHue
TUCIUIUIMH (MOMyJel) B ¢opMe KypCOB, COCTABICHHBIX Ha OCHOBE PE3yJIbTATOB HAYYHBIX
WCCJICIOBaHNI, B TOM YHCIIE C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH MPOQPECCHOHATBHON
JeSITeTIbHOCTH BBITYCKHUKOB U OTpeOHOCTEH paboTonareneit).



5. Conepxxanue 1 yueOHO-MeTOANYECKASI KAPTA QU CIUILIHHBI

Tabauna 5.1
Hom | HammeHoBaHme ®opMBI Bansl JIntepatyp
ep | Tem (Bompocom), | 3. | CamMocTosiTeJlbHAs | KOHTPOISI a
Heae n3yqaeM1>1vx mo a paﬁoTa
Jam JaHHOH CTYJAEHTOB
JAMCHHUILINHE 1 | mp | Comepxanu | Yac mi | ma
e Bl n X
1. OcHoBHBIC 2| 2 VerHbIi 0 5 [1-7]
IMOHATUSA onpoc,
JACUUATUIUHBL. co00IIeHH
Kiaccuguxarust 1o
VYT 2-ro BOIpOCamM
nopsiika u TEMEL,
KOHCTICKT.
MPUBEAECHUE K
KaHOHUYECKOMY
BULY
2. BrBog 2 4 | Uzyuenue 4 YcTHBIH 0 10 [1-7]
ypaBHEHHS (buzmueckn ompoc,
KoJeOaHus X co00IIeHH
CTPYHbI MPOIIECCOB, g TI0
TocTAHORKA TPUBOIAIIN BOIIPOCaM
X K TEMBI,
KpaeBbIX 3a1a4
ypaBHEHUS KOHCTICKT.
M
runepOoIny
€CKOT0 THIIA
3. BrBog 2 4 | Uzyuenue 4 YcTHBIH 0 10 [1-7]
ypaBHEHHS (uszmueckn ompoc,
TETIONPOBOIHO X co00IIeHH
CTH. MPOIIECCOB, g 10
TocTaHOBKA MPUBOJISIIN BOIIpOCamM
X K TEMBI,
KpaeBbIX 3a]a4
ypaBHEHUS KOHCTICKT.
M
napabonnyue
CKOT'O U
AJUTUNITHYEC
KOTO THIIOB
4. 3amaya Komn. 2 6 | Pa3zpaborka 2 YcTHbI 0 5 [1-7]
q)opMyna aJITOPUTMOB orpoc,
Jlanam6epa u cooO11eHn
nporpaMMu s TI0
poBaHue BOTIPOCaM
METOJIOB TEMBI,
YHCJICHHOTO KOHCTICKT.
HHTErPUPOB
aHUus U
BU3yaJH3aIl
U
peleHHs
5. MeTton 2 6 | Paspabotka 4 YcTHBIH 0 10 [1-7]
pa3aencHuA AJITrOPpUTMOB or11pocC,
MePEMEHHBIX 1 co00IIeHH
CoO6CTBEHHEIE porpamMMmu A 1o




3HAYEHUS U poBaH¥e BOIpOCaM
COOCTBEHHBIC Pa3HOCTHBIX TEMBI,
(bYHKHHI/I METOAOB KOHCIICKT.
3amaun [ltypma peLICHIA
_ JTuyBuns YpaBHEHUSA
KoJIeOaHus
CTPYHBI
6. [Ipunuun VYcrubit [1-7]
MaKCHUMyMa OIpoc,
cooOmieHn
s 110
BOIIpOCaM
TEMBI,
KOHCIICKT.
7. KoppektHocTh VeTHbIH [1-7]
KpaeBbIX 3a7ad4. onpoc,
Kiaccuueckue u Cco00IICHH
0000IICHHBIE 4 1o
pettens. BOIIpOCaM
Merox TEMBI,
KOHCIICKT.
HEPTEeTHYECKHUX
HEPABEHCTB
8. Teopembl Pa3HocTHBI VYerHbii [1-7]
€JIMHCTBEHHOCTHU € METOIbI OIpoc,
U yCTOMYHUBOCTH pelIeHus coobeHHn
KPaeBbIX 1o
sazau BOIIpOCaM
TEMBI,
KOHCIICKT.
9. Mertobt YcrHblit [1-7]
penieHus OIIpoc,
OCHOBHBIX coobeHH
3aj1ad. A 1o
Dynxims BOIIpOCaM
HCTOYHHUKA TEMEL,
KOHCIICKT.
10. | ®yngameHTanbH YcrHblit [1-7]
0€ penreHue OIpoc,
ypaBHEHUs cooOmieHu
Jlamtaca 4 1o
BOIIpOCaM
TEMBI,
KOHCIICKT.
11. | Onepatop VeTHbIH [1-7]
Jlannaca B ompoc,
KPUBOJIMHEWHBIX Cco00IICHH
KOOpIMHATAaX: 4 1o
LATMHIPHYECKH BOIpocam
eu TCMBI,
KOHCIICKT.
chepuueckue
KOOpPIMHAThI
12. | ®opmynsl OyHKIUA VerHbiid [1-7]
['puna. I'puna pis ompoc,
I'apmonnueckue mapa coobeHH

s 110




GYHKIIUU U BX BOIIpOCaM
CBOMCTBA. TEMEI,
Oyukuus ['puna KOHCIICKT.
13. | 3amaua 2 2 YcTHbIT 5 [1-7]
Hupuxine, ompoc,
TEOPEMBI cooOuieHn
€IUHCTBEHHOCTHU A 10
U yCTOHYNBOCTH Borpocam
TEMEI,
KOHCIICKT.
14. | 3amaua 2 2 YcTHbIT 5 [1-7]
Heiimana, orpoc,
HEEIUHCTBEHHOC coobuIeHu
Th pEUICHUS s 10
BOIpocaM
TEMEI,
KOHCIICKT.
15. | Teopus 2 2 YcTHbIT 5 [1-7]
IMOTEHIINAJIOB. orpoc,
OOBbeMHBIH coo0meHn
MOTEHIUATI. A 10
CBoiicTBa BOIMpocam
TEMEI,
KOHCIICKT.
16. | Teopus 2 2 YcTHbIT 5 [1-7]
IMOTEHIINAJIOB. orpoc,
IToTenmmaner coo0mEeHn
IpOCTOI0 U A4 10
JIBOMHOT'O CJIOS. BOHpocam
CaoiicTBa TEMBI,
KOHCIICKT.
17. | UHTErpanbHbIC 4 | 2 YcrHblit 5 [1-7]
YpaBHCHHSI. orpoc,
[Ipumenenue COO0O0IIeHH
MOTEHINATIOB K A 10
PELICHHIO BOIIPOCAM
KPaeBbIX 3a/1a4. TCMBI,
KOHCIICKT.
UTOIo 36 | 34 29 100
[Mpumeuanus:

— Bce Buabl yueOHOH paOOTBI MOTYT MPOBOJUTHCS AUCTAHIIMOHHO Ha OCHOBAHMHU JIOKAJIbHBIX

HOPMATHUBHBIX aAKTOB.

- B OeisixX peam3allu MHAWUBUAYAJIBHOI'O MOAXOJa K O6y‘-IeHI/IIO CTYACHTOB, OCYIICCTBJIAIOIINX
y‘le6HBIﬁ mnmponoecce 1o HHZ[HBHZ[yaHBHOﬁ TPACKTOpPUU B paMKax HWHAWBHUAYAJIbHOTO pa6oqero IJ1aHa,
HN3YyUYCHHUEC ZIaHHOﬁ JAUCHUITIMHBI MOXET OCYLICCTBIATHECA UYEPE3 HMHAWBUAYAJIbHBIC KOHCYJbTAllUN
nmpernogaBatejiid O4YHO, B 4acChbl KOHCy_HBTaHI/II\/’I, 10 BHCKTpOHHOﬁ Io4YTe U C HCIIOJIB30BAHHECM HHaT(i)OpM

JAUCTAHIIMOHHOTI'O 06y‘leHI/Iﬂ.




6. O0pa3oBaTeIbHbIE TEXHOJIOTHH

B cooTBercTBUM C TOCYJapCTBEHHBIMH O0Opa30BaTENbHBIMU CTaHJAPTAMH BBICIIETO
o0Opa3oBaHus peanusaius yueOHOro npoiiecca J0HKHA pelycMaTpuBaTh IPOBEICHIE 3aHITHIA B
WHTEPAKTUBHBIX U aKTUBHBIX Qopmax. BHenpenue 3tux Gopm o0yueHUs: — OJTHO U3 BOKHEHIIIHX
HaAIpaBJIEHUH COBEPUICHCTBOBAHUS IOATOTOBKM CTYJEHTOB B COBpeMEHHOM By3e. llenp —
noBbIIeHHE YPPEKTUBHOCTH 00Pa30BaTEIHLHOTO MPOIlecca, JOCTHKEHIE BCEMHU 00yJatOIIUMUCS
BBICOKHX PE3YyJIbTaTOB O0yUEHUS.

WuTepakTuBHBIC (HOPMBI TPOBEACHUS 3aHATHH MPEAIoNaraoT 00yueHHe B COTPY IHUYECTBE.
Bce ywyactHukmn oOpa3oBaTenbHOro Ipolecca (MpenojaBareib U CTYACHThI) B3aUMOJECHCTBYIOT
JpyT ¢ apyroMm, oOMeHHBaIOTCS MHGpOpManuei, COBMECTHO PELIAIOT MPOOJEMbl, MOACIHPYIOT
cutyauuu. CyTh HCIIOJIb30BAHUS AKTUBHBIX W MHTEPAKTUBHBIX (POPM MpPOBEACHHS] COCTOUT B
HOTPY>KEHUH CTYJICHTOB B pealibHyI0 aTMoc(epy JIeI0BOro COTPYJHHUYECTBA MO Pa3pelICHUIO
po0JieM, ONTUMAIbHYIO JUIsl BHIPAOOTKH HaBBIKOB U KaYeCTB OyAyIIEro CIeHaIicTa.

Jlist pemieHuss BOCHUTATENBHBIX M YYE€OHBIX 334 MPEnojaBaTejleM MOTYT OBITh
HCIIOJIb30BaHbI CIEYIOUINEe UHTEPAKTUBHBIE (DOPMBI O0yUEHHUSI.

TpanuuuoHHbIEe JeKIMH U NPaKTHYeCKHe (CEMHHAPCKHUE) 3aHATHSA C HCIIOJIb30BaHHEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOJIOTHII.

Jleknusi-quanor — coaepKaHue MoJaeTcs Yyepe3 CEpHio BOMPOCOB, HA KOTOPHIE CTYJCHT
JOJI’KEH OTBEYATh HEMOCPEACTBEHHO B XOJ€ JEKIUH.

OnnaiiH-ceMMHAp — Pa3HOBUIHOCTH BeO-KOH(EpEeHIIH, POBEICHHE OHIAH-BCTPEY WU
npeseHTauuii depe3 HMHTEpHET B pexuMe peaqbHOro BpeMeHM. KaxIpli M3 y4YacCTHUKOB
HAXOJUTCS y CBOETO KOMIIbIOTepa (CPEe/ICTBA CBSA3H), & CBA3b MEXKIY HUMU IOIZICPKUBACTCS Yepe3
HHTepHeT mocpeicTBOM 3arpyKaeMoro NpuiaoKeHus, yCTAHOBIEHHOTO Ha KOMIIbIOTEPE KaXKI0r0
y4acTHUKA.

Buneoxondepenunss — ceanc BujaeokoHdepenicBs3su (BKC) — »sto TexHomorus
MHTEPAKTHUBHOTO B3aUMOJICHCTBUS JABYX U OoJiee YHaCTHUKOB 00pa3oBaTeIbHOIO Mpolecca s
obmeHa nHpOpMaIHEi B peaTbHOM PEKUME BPEMEHHU.

Bujeo-1exkuus — CHITas Ha KaMepy COKpalieHHas JeKIUsl, TOToTHeHHAst (hoTorpadusiMu U
CXEeMaMH, WLTIOCTPUPYIONIasl MoJAaBaeMblil B JIEKIIUH MaTepHall.

TexHoJIOTUAl 3JEKTPOHHOr0 0O0y4YeHHs (peajau3yercsi HpU TOMOIIM BJICKTPOHHOM
obpasoBarenbHoii cpenbl COI'Y mpu wucnonb3oBanuu pecypcoB ObC, mpu mnpoBeneHun
ABTOMATH3UPOBAHHOTO TECTHPOBAHUSA U T. 11.).

TBopueckoe 3aJaHue COCTABISAET cojepkaHue (OCHOBY) 000N MHTEPAKTUBHON (DOPMBI
IPOBE/ICHUS 3aHATHUS. BhINoiHeHe TBOPUECKUX 3a1aHui TpeOyeT OT CTyIeHTa BOCIIPOU3BEICHHUS
MoJIydeHHOW paHee uHbopmaruu B (Gopme, OmpenesieMol mpernojaBareiieM u TpeOyromen
TBOpYECKOTO Toaxoxa: 1) moadopka mMpUMepoB M3 MPAKTUKW; 2) MoAOOpKa MaTepuaya Io
oTpeIeTICHHOM mpobiiemMe;

Ily6imuHas npe3eHTALMs NMPOEKTA - caMblil 3P PEKTUBHBIN crTOCOO JOHECEHUsT BAaXKHOM
uHpopManuu mpu MyOJUYHBIX BBICTYIUICHUAX. Claii-pe3eHTany MO3BOJSIOT 3 (PEeKTHO U
HArJISIIHO MPEJICTABUTh COJEPIKAHUE, BBIICTUTD U MPOUIUTIOCTPUPOBATH COOOIIIEHHE.

NHTepakTUBHAsL JeKIHUs TIpEACTaBiIsieT co00il BBICTYIUIGHHE IpenojiaBaTens Iepen
ayJUTOPUN CTYIEHTOB C MPHUMEHEHHEM CIEAYIOIIMX WHTEPaKTHUBHBIX (GOpM OO0ydeHHs:
1. ynpasisiemasi JUCKyccUs WM Oecena; 2. JEMOHCTPAIHs CJIAiI0B WM YU4eOHBIX (DUIBMOB; 3.
MO3TOBOH IITYpM; 4. MOTHBALIMOHHAS PEYb U JP.

Pa3paboTka npoekTa Mo3BoJII€T yYaCTHUKAM MBICJICHHO BBIMTH 3a MPEAebl ay IUTOPUN U
COCTaBHUTh MPOCKT CBOMX JIECHCTBUI MO 00CYXJaeMOMY BOIIPOCY YUACTHUKH MOTYT OOpaTHTbCA
3a KOHCYyJIbTalWeH, JONOJHUTENbHON IJHUTEepaTypoil B CHEHUATU3UPOBAHHBIE YUPEXKICHUS,
OMOTMOTEKH U T.1I.

IIpoOJsiemHOe 00y4eHHe - TOMCK OTBETOB HAa BOMPOCHI IO TEME.
Ne/ | Tema Bup zanamua | Kosmmu | AktuBHbIe popmbl | HTepakTUBH
n €CTBO bie popMBbI
4acoB




1 | ®usnueckue [IpakTrueckoe 4 [IPaKTUYECKUE IIpumepsr
SIBJICHUS, (cemuHapckue) MTOCTaHOBOK
OPUBOAAILINE K 3aHATHUSA 3a1a4
YPaBHEHUSIM
runepooInyeck
Oro TUMa

2 | ®usnueckue [IpakTrueckoe 4 [IPaKTUYECKUE ITpumepsr
SIBJICHUS, (cemuHapcKue) MTOCTaHOBOK
NPUBOAALINE K 3aHATHUSA 3a1a4
YPaBHEHUSIM
napaboIMyecKo
ro TUIA

7. YueOHO-MeTOANYeCKOe o0ecnieYeHrne CaMOCTOsATeIbHOI padoThI

CamocrosTenbHas paboTa 0Oy4aOUIUXCS SIBJISETCS OJAHUM M3 BUJIOB YUYEOHBIX 3aHATHIL.
CamocrosrenbHas padoTa IPOBOAUTCS C LENBIO:

— CHCTEMATH3allU U 3aKPEIUICHUs IOJTYYEHHBIX TEOPETHUECKUX 3HAHUU U IPAKTUYECKUX
YMEHUH 00y4aromuxcs CTyACHTOB;

— yriIyOneHHs U pacIIMPEHUs] TEOPETUUECKUX 3HAHUM;

— (GopMHpOBaHUS YMEHHIl HCHONb30BaTh HOPMATHBHYIO, IPaBOBYIO, CIPaBOYHYIO
JOKYMEHTALUIO U CIIELUAIIBHYIO JINTEPATypy;

- (opMHpOBaHUS CaMOCTOSATEIBHOCTH MBIIUIEHHS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO U CaMOpPEAIU3aLUu;

— pa3BUTHUSA UCCIIEOBATEIbCKUX YMEHHUN.

K Buzmam camocTosTensHOW pabOTHl NpU W3YYEHUH JAHHOW TUCHMIUIMHBI OTHOCHUTCS:
HaIMCaHMUe JOKJIAaN0B, 3CCE, MOATOTOBKA MPE3CHTALNN, CAMOCTOSTEILHOE U3yUYEHUE JTUTEPATy Pl
0 TEME U COCTaBJIEHHWE IO HEH KOHCIEKTOB, pabdoTa CO CIPAaBOYHBIMH MaTepHUaTaMu
(TEpMHUHOJIOTUYECKUMU U UHBIMU CIIOBAPSIMU, SHIUKIONEIUSIMH) U T.J.

Tembl 1 popMBbI BHEAY TUTOPHON CAMOCTOSITENILHON PabOThI, €e TPYIOEMKOCTh COIEPKATCS
B pazfnene 5, Tabm. 5.1.

Meroanueckue peKOMEHIAUU 110 TUCLUAIUINHE IPUIIAratoTCsl.

8. OueHoYHBIE CPeACTBA /ISl TEKYIIero KOHTPOJISA yCIIeBaeMOCTH,
PYOeKHOM aTTecTAlUMN U MPOMEKYTOYHOM aTTECTAIUM 10 UTOraM OCBOCHUSA
AUCHMITUHBI

Pabowas mporpamma npeaycMaTpuBaeT MPOBEACHUE JICKIHMOHHBIX U MPAKTHYECKUX
3aHATHH, a TaKKe CIeyI0IINe BUIbI pa0OT: CAMOCTOATENbHYIO padoTy CTYJEHTOB 10 IOJArOTOBKE
YCTHBIX COOOIICHNH, HATMCAHUIO TOKJIQJ0B, TIOATOTOBKY MPE3EHTAUN 1 00CyKICHUI IO TeMaM
JUCLUIUIMHEL - pab0Ty B aKTUBHOM M MHTEPAKTUBHOHN (popmax.

Pabouas mporpamma npeznonaraeT TeKyI|i U TPOMEXYTOYHBINH KOHTPOJIb 3HAHUH.

Texywuu KOHMpPOb — 3TO HENPEPBIBHO OCYILECTBISAEMBI MOHUTOPHHI YPOBHSI YCBOCHHS
3HaHUH U (OPMHUPOBAHUS YMEHHM U HABBIKOB B TEUCHHE CEMECTpa MM yueOHOro roja. Texyuuii
KOHTPOJb 3HAaHWH, YMEHUIl M HaBBIKOB CTYJIEHTOB OCYILECTBIIETCS B XOA€ Y4YEOHBIX
(ayIMTOPHBIX) 3aHATHHM, MPOBOAUMBIX TO pacnucaHuio. PopmMamMu TEKyIIEro KOHTPOIS
BBICTYNAIOT OINpPOCHl Ha 3aHATUAX C ILIEJbI0 MPOBEPKU HAIUYMs 3HAHMM, HEOOXOIUMBIX IUIs
YCBOEHUSI HOBOT'O MaTepuaa Win JUIsl BBISICHEHUS CTENIEHU YCBOCHUS U3JI0KEHHOIO MaTepuala.

Pybesicnbiii konmpons OCYIIECTBIAETCS MO0 OKOHYAHMM W3Yy4EHUs MaTepuaiga MOAYJs B
3apaHee YCTaHOBJEHHOE BpeMms. PyOeXHbI KOHTpPOJIb MPOBOJUTCS C LEIbI0 OMpPECTCHHS
KayecTBa YCBOGHHMs Marepuaja ydeOHOro Moayns B IienoM. B TeyeHue cemectpa Takue



KOHTPOJIbHbIE MEPOTPUATHS TPOBOASTCS 110 TpauKy.

KonTposbHble 3a1aHusl (1eMOBepCUM) JIA OLEHKHM 3HAHUI, YMEHUiIl, HABLIKOB H

(WyIM) onbITA EATEJbHOCTH, XapAKTEPU3YKIIHUX ITanbl ()OPMUPOBAHUS KOMIIETEHUHMH B
npouecce 0CBOeHHs1 00pa30BaTeJIbHOH MPOrpaMMBbI

[IpuBeCcTH K KAHOHUYECKOMY BUAY U NPOAENIATH JAIBHENIINE YIIPOLIEHUS
ypaBHEHU

1.

N AE WD

10.

11.

12.

13.

2Uyy —AUyy + Uy —2uy, +Uu+x=0

2Uyy + 2Uyy + Uy, +4uy +4u, +u =20

Uyy = Uyy T Uy + Uy, —4u =0

Uy + Uy — Uy —10u+4x =0

Uyy + 4Uyy + SUyy — 2Uy — 2uy, +u =0

Uy = 2Uyy — 33Uy +U, +x—y =0

K ogHOpOHO# cTpyHE, KOHIIBI KOTOPOM 3aKpETUIEHbI HEMOABUKHO, HAUMHAS C
MoMeHTa =0, MpUJI0KEHA HEMPEPHIBHO pACIPENICIICHHAs TOINepeyHas cuia
f(x,t). llocTaBuTh KpaeByto 3a7a4uy Jisl ONPEACIICHUS MONEPEYHBIX OTKIOHEHUN
u(x,t) Touek CTpyHsI npu t>0.

[TocTaBuTh 3a7ady O MajbIX IOIMEPEYHBIX KOJCOAHHMSIX CTPYHBI B Cpefie C
CONPOTUBJICHUEM, MPOMOPIUOHATIBHBIM CKOPOCTH, MPEAINojaras, 4To KOHIIBI
CTPYHBI 3aKPEILICHBI )KECTKO.

[TocTaBuTh 3a7ady O MajbIX IOIMEPEYHBIX KOJCOAHHMSIX CTPYHBI B Cpefie C
CONPOTHUBJICHUEM, MPONOPLHOHAIBHBIM CKOPOCTH, MpeAroJiaras, 4To OJHH
KOHEIl CBOOO/ICH, a Ha IPYTOH JACUCTBYET MepeMEHHas mornepednas cuna F(z).
Haunnas ¢ MomenTa =0, 0IUH KOHEL MPSIMOJIMHEHOTO YIPYTOro OJHOPOIHOTO
CTEp>KHSI COBEpIIaeT MPOJOJbHbIE KOJieOaHUsI MO 3aJaHHOMY 3aKOHY, a K
JpyroMy npuiioxkeHa cwia F=F(t), HaripaBlieHHas 10 OCH CTepkHs. B MomeHT
BpeMeHHu (=0 momnepeyHble CeYeHUs] ObLIM HEMOJBM)XHBI M HAXOJWUJIUCh B
HEOTKJIOHEHHOM MoJIokKeHUU. [locTaBuTh KpaeByro 3adady JJjisl ONpeacICHUS
MaJIbIX MPOJOJIbHBIX OTKJIIOHEHUN u(X,t) TOUEK CTPyHBI ipu t>0.

[TocTaBuTh KpaeByro 3ajjauy O MaJbIX NPOJOJIbHBIX KOJEOAHUSIX OJHOPOTHOTO
YIPYTrOro CTEpXkHsS, KOTOPbIA HaUMHAsg C MOMEHTa BpeMeHU /=0 UCIBITHIBAET
JICCTBYE HAMPABJICHHOW BJOJIb OCHU X CHIBI f(x,t). OIUH KOHEIl CTEepPXKHS
3aKpEIIEH JKECTKO, a IPYTOM UCIBITHIBAET COMPOTUBIIEHUE, TIPOIOPLIHUOHATIEHOE
CKOPOCTH.

[TocTtaButh 3amady 00 ompeneiIeHUH TEMIepaTypbl B  CTEPXKHE C
TEIJION30JIMPOBAHHON OOKOBOM MOBEPXHOCTHIO IpHU t > (0, MpU yCIOBUH, YTO
HavaJlbHAas TeMIeparypa CTepKHsA paBHa ¢@(X), a Ha KOHIAX CTEPXKHS
MOAACP>)KUBAETCA HYJIEBAsI TEMIIEpaTypa.

[ToctaBuTh 3amady 00 ompeneineHUW TeMIepaTypbl B  CTEpPKHE C
TEIJION30JIMPOBAHHON OOKOBOU MOBEPXHOCTHIO Mpu t > 0, mpu yCIOBUH, YTO
HavyalbHasl TeMIepaTrypa CTEpKHs paBHa @(X), a Ha KOHI[AX CTEPXKHS (X =
0,x = |) moxaepKUBAIOTCS TEILIOBBIE MOTOKU U4 (t), 1 Uy (t), COOTBETCTBEHHO.

Pemuts ClIeaAyromue 3again METOAO0M Pa3aCJICHUA IICPEMCHHBIX



1.  uy = 64u,, + 16c0s8t sinx, u(x,0) =u(x,0)=0; u(0,t)=
u(m,t) =0
2. Uy = 4u,, + 25sin20t sin5x, u(x,0) =u,(x,0)=0; u(0,t)=

u(m,t) =0
3. U; = 3Uy,; u(x,0) =8sinmx + 11sin2nmx; u(0,t) =u(3,t) = 0.
4, u; =5u,,; u(x,0)=6sin2mx + 13sin5nx; u(0,t) = u(5,t) = 0.

5. Pemuts BHyTpeHHo0 3anauy lupuxie ans ypaBuenus Jlammaca Au = 0 B
kpyre 0 <r <1, 0 < ¢ < 27 ,c IpaHUYHBIM YCIOBUEM
u(1,¢9) = 20cos3¢ + 34 cos 3¢

6. PemuTh BHyTpeHHIOW 3a1a4dy Jupuxie 1 ypasHenus Jlamnaca Au = 0 B
kpyre 0 <r <1, 0 < ¢ < 27 ,c rpaHUYHBIM yCIOBUEM
u(1,¢9) = 10sin8¢ + 17 sin 3¢

7. PemuTs BHyTpeHHIOM 3anady Jupuxie uist ypasHenus Jlamnaca Au = 0 B
kpyre 0 <r <1, 0 < ¢ < 27 ,c rpaHUYHBIM YCIOBUEM

u(1, ) = 34sin9¢ + 34 sin4¢

Kputepuu onieHrnBanus npeacTaBieHsl B Tabnuue 8. 1.

IIprMepsbI TeCTOBBIX 32JJaHUI MO TUCHHILIAHE:

1. Vpasuenne u, —u, —u, = f(t,x,y) onuceisaer nporecc:

KOJIeOaHMs CTPYHBI
+KonebaHust MeMOpaHbI
HarpeBaHUsl TUIACTHHEI

2
2. Vpaeuenue U, =a U, cycnosuamu U(x,0)=@(x), u,(x,0) =y (x) nasbiBaeres:
KpaeBOM 3a/1aueil mepBOro poaa
MepBOM KpaeBou 3agaveit
+3anaueit Komn
+3a/1aueil ¢ Ha4aJlbHBIMH YCIOBUSIMHU

3. VYpasuenwe U, = a2uxx c yemosusivu U(0,1) = 14(t),  u(l,t) = 1, (t) naswBaercs:

+KpaeBoil 3a1a4eii IepBOro poaa
+mepBOM KpaeBoM 3amadeit

3agauet Komn

3a/1ayeil C Ha4aJIbHBIMU YCIIOBUSIMHU

®opmyna Jlanambepa B cirydae 3a7auu AJi1 HEOJTHOPOJAHOTO YpaBHEHUS

U, = azuxx + f(x,t) umeer Bun;:



4. ®opmyna u(x,t)=

u(x,

u(x,t) =

+

x+at

)= o(x—at)+o(x+ at)

2

o(x—at)+o(x+ at)

2

HC NpUMCHHUMA

o(x—at)+e(x+ at)

2

x+at

j V/(Z)d2+— [ [rendcr

Il//(z)dz

t x+a(t—7)

Ox a(t-7)

x+at

J W (z)dz pewenus 3anaun Koum

x—at

JUTsL ypaBHEHUsI CBOOOTHBIX KOJIEOaHHM CTPYHBI Ha3bIBAETCS:
dbopmymoit ["aycca-Octporpaackoro
dopmynoit Pumana
+dopmyroit Jlanambepa

Metoauka ¢gopMupOBaAHUSA Pe3yJIbTUPYIONIEH OLEHKHU

Taoauna 8.1
Jra | Dopma Kpurtepun onennBanus (MPoUeHT 0T MAKCHMAJIBbHOT0 KOJI-Ba 0aJ1/10B)
n KOHTPO.JIs 86-100 % 71-85% 60-70% Menee 60%
1. Texywuii xonmpoaw (max 25 6annoe 3a 1 modyiv)
7-8 bayutoB 6—7 GamnoB 4-5 GaioB 0-3 GayutoB
ITocemenne | CTyaeHT MOCETHIT CTyAeHT MOCETHIT CTyAeHT MOCeTHIT CTyaeHT moceTui
3aHATUH 6onee 85% 3amaruit | 71-85% 3amaruit 56-70% 3ansTuit MeHee 56% 3aHsaThit
(max 8 6.)
9-10 bamnoB 7—8 GamnoB 6—7 GamnoB 0-5 GayutoB
Texymas CTyneHT akTHBHO CTyZeHT akKTUBHO CryneHr CryneHr
pabota B paboTaeT Ha paboTaeT Ha HEJ0CTaTOYHO HEZO0CTAaTOYHO
e ©:0E 3aHATHSAX, 3aHATHUAX, XOPOIIIO | aKTHBHO paboTaeT aKTHUBHO paboTaeT Ha
MOJTYJISt MPEBOCXOTHO BBITIOJTHSCT 3aJIaHUsI | HA 3aHATHSIX, 3aHATHUSIX,
(max 106.) BBIMOJTHSET BCE MIperoIaBaTels. YJIOBJICTBOPUTEIBH | HEYJOBJICTBOPUTEIH
3a/laHus 0 BBITIOJTHSET HO BBITOJIHACT
MpernoaBaTes. 3alaHus 3a/laHus
MperoIaBaTeds. npernoaBaTes.
3/2 danna 2 bana 1 Gayn 0 6ayut0B
Hoxnan, Tema noaHOCTHIO Tema B 0CHOBHOM Tema yacTuyHO Tema He packpbITa.
MPE3CHTAll | PACKPHITA. PacKphITa. PacKphITa. HeynosnerBopurenb
s IIpeBocxomHoe Xopoiee BiajgeHne | YIOBICTBOPUTEIbH | HOE BIaJeHUE
(max 36.) / BIIQJICHHC MaTepHaIOM. o€ BIIaJIcHUE MaTepHaIOM.
OTOPHBIN MaTepuasoM. Cpennuii ypoBeHb MaTepuaoM. Henocrarounsiii
KOHCIIEKT Bricokuil ypoBeHb caMocTosATeNnbHOCTH | Huskuii ypoBeHb YPOBEHb
(max 26.) CaMOCTOSITEJILHOCTH | , JIOTHYHOCTH, CaMOCTOSITEJILHOCTH | CAMOCTOSITEILHOCTH,
, TOTHYHOCTH, apryMEHTHPOBAHHO | , JOTHYHOCTH, JIOTHYHOCTH,
apryMEHTHPOBAaHHO | CTH. XOpOIIHUit apryMEHTHPOBAHHO | apryMCHTUPOBAHHOC
CTH. CTHJIb U3JI0KCHUA. CTH. TH.
IIpeBocxoanbIii VYnosnerBopurenbH | HeynosnerBopureinb
CTUJIb U3JIOKECHUS. BIY CTUJIb HBIUA CTUIIh
U3JI0KCHUSL. W3JI0KCHHUSL.
2. Pybeoicnulii konmponw (256. 3a 1 modynv)
22-25 bauioB 18-21 Gamn 14—17 Gamuios 0-13 Gannos
Kontponsna | IIpaBunbHO IIpaBunsHO 3anaHus 3aaHUs BIOJIHEHBI
s paboTa BBIITOJIHEHBI BCE BBITIOJTHEHA BBITIOJTHEHBI OoJree MeHee YeM




3a/1aHusl. OoJIbIIIast 9YacTh YEeM HaroJIOBUHY. HAIOJIOBUHY.
IIponemoncTpupoB | 3amaHuil. IIpucyrcTByrot IIponemoncTpupona
aH BBICOKUHN [IpucyrcTBytoT Cepbe3HbIe OUIMOKH. | H
YPOBEHb BJIAJICHUsl | HE3HAYUTEJbHBIE [IpoieMOHCTPUPOB | HEYIOBJIETBOPUTEID
MaTEpHUaJIOM. OIIUOKH. aH HBII ypOBEHb
IIposiBnenst [IponeMOHCTPUPOB | YIOBIETBOPUTEIbH | BIAACHUS
IIPEBOCXOIHBIE aH XOpoLuit bIil ypOBEHb MaTEPHUAJIOM.
CIIOCOOHOCTH YpOBEHb BIIAICHUS | BIAaJCHUA IIposiBieHs!
TIPUMEHSTH 3HAHUS | MaTepHajoM. MaTepHAIIOM. HEIOCTaTOYHBIE
1 YMEHHS K [posBeHsI [IposiBieHBI HU3KKE | CIIOCOOHOCTH
BBITTOJTHEHHIO cpemHue crocoOHOCTH MPUMEHSTH 3HAHUS U
KOHKPETHBIX crocoOHOCTH MIPUMEHSTh 3HAHUS | YMEHUS K
3a/I1aHUH. MIPUMEHSTh 3HaHUsI | U YMEHUS K BBITIOJTHEHHUIO
U YMEHHUS K BBITIOJTHEHUIO KOHKPETHBIX
BBITIOJTHEHUIO KOHKPETHBIX 3a/IaHUH.
KOHKPETHBIX 3alaHUM.
3aJaHNMH.
3. Amo2osbiil KOHMPOIb N0 QUCYUNTUHE
43-50 bamioB 3642 6amna 28-35 bamuioB 0—27 6annos
Dk3aMeH/3a | JlaH MOJIHBIH, Jaun nonusiit orBer | Hdan Hegocratouno | He momyueHst
qer pa3BepHYTHIA OTBET | Ha ITOCTaBICHHBIN TIOJTHEIH OTBET. OTBETHI IO 6Aa30BBIM

Ha TTOCTABJICHHBIN BOTIPOC, TIOKa3aHO CryneHT He BOTIpOCaM
Bompoc. OTBeT YMEHHE BBIICITUTD crocobeH JTUCTIATUTAHBI WITH
(hopmynupyercs B CYyIIECTBEHHBIE U CaMOCTOSATEIIFHO JTaH HEeTIOJTHBIA OTBET
TEpPMHHAX HAYKH, HECYIIIeCTBCHHEIC BBIJICIIATH 1 IOTIyIIEHBI TPyOBIe
W3JI0KEH TIPU3HAKH, CYyIIECTBEHHBIE U omuoOku. Peup
JTUTEPATyPHBIM MIPUYUHHO- HECYIIIECTBCHHBIE HEerpaMoTHasl.
SI3BIKOM, JIOTUYEH, CIIeICTBEHHBIE MIPU3HAKU U YTounsronue
JIOKa3aTeleH, cBa3u. Ho MIPUIUHHO- BOIIPOCHI
JEMOHCTPHUPYET JIOTTYIL[€HBI CIIeJICTBEHHBIE IpernoaBaTens He
ABTOPCKYIO HE3HAUYUTEJIbHBIC cBsa3U. PeueBoe MPUBOJAT K
MO3UIIMIO CTY/IEHTA. | OIIMOKH, odopmiteHHe KOPPEKIMH OTBETa
HCTIpaBJICHHBIC TpeOyeT MOnpaBoK, | CTYICHTAa HE TOJIHKO
CTYICHTOM C KOPPEKIIHH. Ha TTOCTABJICHHBIN
TTOMOIIIBI0 BOIIPOC, HO M Ha
«HABOIATITIX) JIPYTHC BOMPOCHI
BOTIPOCOB JTUCTIUATUTAHBL.
MIpero1aBaTes.

N

CTyneHTsI, TOTYYUBIINE B X0/I€ TEKYIIETO U pyOekHOTO KOHTpOoIs 56-100 6amios,
ABTOMATUYECKHU MOTYYaAIOT «3a4€T» WIH COOTBETCTBYIOIIYIO LIKAJIE HK3aMEHAIMOHHYIO OIICHKY.
Pesynbrupyromas orneHka ckiaasiBaeTcs mo coorBercTBytomeid bBPC gopmye.

nopsiKa

Bomnpocsl 111 MOATOTOBKH K 3K3aMeEHY:
1. IloHsaTHE ypaBHEHUS C YaCTHBIMU IPOU3BOAHBIMU, MOPSAIOK YPaBHEHUS,
JIMHENHOCTb, OJTHOPOJHOCTD

Knaccudukanus ypaBHeHU ¢ 9aCTHBIMU TPOU3BOIHBIMU BTOPOTO

XapakTEepUCTUKU. XapaKTEPUCTUUIECKOE YPABHEHHE
KanoHnueckuit Bu1 ypaBHEHUI ¢ YaCTHBIMU ITPOU3BOJHBIMU
BbiBO1 ypaBHEHUSI KOJIeOaHUs CTPYHBI (MEMOPaHBbI)
[TocTanoBKa KpaeBbIX 3a7a4 JJIs1 YpAaBHEHUSI KOJI€OAHUS CTPYHbI
BoiBo ypaBHEHUS TeTTONPOBOAHOCTH (T dy3un)
[TocTaHoBKa KpaeBbIX 3a7a4 JIJIsl YpAaBHEHHM MapaboJIMyecKoro Tuiia
[TocTaHoBKa KpaeBbIX 3a7a4 JIJIs1 YPABHEHHUM SJUIMITHYECKOTO THUIIA

O ®dopmyna [lanambepa s OJHOPOIHOTO YPaBHEHUS




11.
12.
13.

14.

15.

16.

17.
18.
19.

20.
21.
22.
23.
24.
25.
26.

27.

28.
29.
30.

31.

32.
33.
34.
35.
36.
37.
38.
39.

®opmyna [Janambepa 11st HEOJHOPOAHOTO YpaBHEHUS

®dopmyna Jlanambepa st momyocu

YcroitunBocTh pereHus 3aaadn Komm 11 ypaBHEHHN mapaboIndecKoro
THMA

3anaya llItypma-JlnyBusuis. CBoiicTBa cCOOCTBEHHBIX (QYHKIIUHN U
COOCTBEHHBIX 3HAUCHUI

Merton pa3aeneHus NepeMeHHbIX I OJHOPOIHOTO YPaBHEHUS
rUnepOoIMYECKOro TUIa

Merton pazneneHust nepeMEeHHBIX sl HEOJHOPOAHOTO YpaBHEHUS
rUnepOoIMIECcKOro TUIa

Merton pazneneHust nepeMeHHBIX ISl KpaeBbIX 3a/1a4 OOIIero Buaa
[TpuHIMO MakcCUMyMa JJIsl ypaBHEHUSI TETUIONPOBOIHOCTH
CrnenctBus U3 MpUHITUIIA MaKCUMyMa. ETUHCTBEHHOCTD pelieHus
HavyaJIbHO-KPAeBbIX 3a7a4 JJIsl YpAaBHEHUsI MapaOO0InueCcKOro TUIIa
Merton sHepreTuueckux HepaBeHCTB. O0IIas cxema MeToja
HepasenctBo ®punpuxca

Jlemma ['ponyoiuia

ATIpUOPHBIE OLICHKH

O06o0061eHHbIE GYHKIIMH B 000OIICHHBIC PEIICHHS

Pa3HoCTHBIE METO/BI PEILLICHHS KPAEBbIX 33/1a4

Merton pazneneHust nepeMEHHBIX JJI1 OAHOPOJIHOTO YPABHEHUS
apaboJIMYeCKOro TUIa

Merton pazneneHust nepeMEHHBIX sl HEOJHOPOAHOTO YpaBHEHUS
MapaboJIMYeCKOro TUIIA

Merton pazneneHus NepeMeHHbIX JIJisi JBYMEPHOTO YPaBHEHUS
OyHKIUS UCTOYHUKA

Omneparop Jlamiaca B KpUBOJMHENHBIX KOOpAUHATax. [{unuuapuueckue
KOOPANHATHI

Omnepatop Jlamnaca B kpuBoJduHEHHbIX KoopauHatax. Chepuyeckue
KOOPANHATHI

dopmyiisl ['prnHa

["apMoHnyeckue PyHKIIMM U UX CBOMCTBA

3amaua Helmana.

EnuHCTBEHHOCTh BHEIIHUX KPAeBbIX 3a/1au

OOBeMHBIN MOTEHIIMAN U €T0 CBOMCTBA

IToTeHnMan mpocToro Ciaosi ¥ €ro CBOMCTBA

IToTeHnMan IBOWHOTO CJIOS U €T0 CBOMCTBA

Nuterpansubie ypaBHeHuss @penronsma u Boasreppa nepBoro u BTOporo

pona

Iloka3aTenu U KpUTEPUH OLIECHUBAHUS KOMIIETEHUMI HA PA3JIMYHBIX 3TANAX UX
(¢hopmupoBaHuUs, ONUCAHHE KA OLIEHUBAHUSA

YpoBeHb c(hOpMUPOBAHHOCTH KOMIIETEHIUIA




«MuHNMAJIBLHBIA
YPOBeHb
He JOCTUTHYT»
(MeHee 60 0as10B)

«MUHUMAJIbLHBIA
YPOBEHb)»
(60-70 6am10B)

«CpenHnii ypoBeHb»
(71-85 6as10B)

«BbICOKH YpOBEHb)
(86-100 6a1;10B)

Komnemenyuu ne

Koumnemenyuu

Komnemenyuu

Komnemenyuu

cghopmuposanul. cdhopmuposanul. chopmuposanbi. cdhopmuposanul.
3Hanus  oTcyTcTBYIOT, | ChOpMEpPOBAHEI 3HaHusg obmupHbIe, | 3HAHUSA TBEpIbIC,
YMEHUSI W HaBBIKA HE | 0a30BbIe CTPYKTYPBI | CHCTEMHEIE, apryMEHTUPOBAHHbIE,
c(hOpMUPOBAHBL. 3HAHUH. YMmenus HOCSIT | BCECTOPOHHHUE.
YMeHust pparMeHTapHB! | PEIPOIyKTHBHBIHN YmMenus YCIIEIIHO
u HOCST | Xapakrep, MIPUMEHSAIOTCS K
PeNPOAYKTUBHBIH MPUMEHSIOTCS K | pEIICHUIO KaK
xapakTep. PEIICHUIO TUTIOBBIX | TUTIOBBIX, TaK W
JlemoHCTpHpyeTCs 3aJIaHU. HECTaHIAPTHBIX
HU3KHIA ypoBeHb | JleMoHCTpUpyeTcs TBOPYECKUX 3aJIaHUH.
CaMOCTOSTETLHOCTH JIOCTaTOYHBIA ypOBeHb | JleMoHcTpupyeTcs
MPAKTHYECKOTO HABbIKA. | CAMOCTOSATEIBHOCTH BBICOKHU YpOBEHBb
YCTOWYHBOTO CaMOCTOSITEITFHOCTH,
MPAKTUYECKOTO HABBIKA. | BHICOKAS
aJaNTUBHOCTD
MIPaKTHIECKOTO
HaBbIKa
OnucaHue KpUTEPHEB OIEHHBAHUA
OO0yuaromuics OO0yuaromuiics OO0yuaromuics OO0yuaromuics
JIEMOHCTPHUPYET: JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET:
- CYIIICCTBCHHEIC | - 3HAHUS | - 3HAHUC W MOHUMAHUC | - rIyooKue,
mpoOensl B 3HAHMSIX | TEOPETUYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHUE u
y4eOHOTO MaTepuaa; MaTepuana; KOHTPOJIUPYEMOTO apryMEHTUPOBAaHHbBIC
- JIOITYCKAIOTCS | - HEIOJIHBIC OTBETHI Ha | 00beMa MPOrPaMMHOIO | 3HAHUS
MIPUHIUATHATBHEBIE OCHOBHBIE BOIIPOCHI, | MaTepuana; MPOrPaMMHOTO
OIMMOKH TP OTBETE HA | OIMOKK B OTBETE, | -  TBEpJbIC  3HAHUS | MaTepHala;
OCHOBHBIC BOTIPOCHI, | HEJOCTATOYHOE TEOPETUIECKOTO - TIOJIHOE TIOHWMAaHHE
OTCYTCTBYET 3HaHUE W | IOHUMaHHE CYIIHOCTH | MaTepHaa. CYIIHOCTH u
MMOHMMAaHHWE OCHOBHBIX | U3JIaraeMbIX BOIIPOCOB; | -CIIOCOOHOCTH B3aMMOCBSI3H
MOHSTHUN U KaTeTOpUi; | -  HEYBEPEHHbIE W | YCTaHABIIUBATh U | paccMaTpUBaeMBbIX
-HEeTIOHNMAaHHe HETOYHBIE OTBETHl Ha | OOBSICHITH CBSI3b | MPOIIECCOB U SIBIICHHUIA,
CYLITHOCTH JIOTIOJTHUTEIbHBIC MPaKTUKH M TCOPHH, | TOUHOE 3HaHUE
JIOTIOJTHUTEITEHBIX BOTIPOCHI; BEISIBIISITH OCHOBHBIX TOHSTHHA B
BOIIPOCOB B paMKax | - HEJ0CTAaTOYHOE | TIPOTHBOPEYHS, pamkax o0CyKIaeMbIX
3aJIaHUM; BIIQZICHUE JINTEPATYpPOH, | MPOOIEMBI U TEHACHIINH | 3aJaHMH;
- OTCYTCTBHE YMEHHS | PEKOMCHIOBaHHOMN Pa3BHUTHS; - CIIOCOOHOCTD
BEITIOTHSTH IPOrpaMMOi - MIPaBHIIBLHBIC U | yCTaHaBJINBATh u
MPaKTUUECKUE 3aJ[aHusl, | JUCUUIUINHBI, KOHKPETHBIE, 0e3 | OOBSICHATH CBSI3b
MPEIyCMOTPEHHBIC - yMeHue 0e3 TpyObIX | rpyOBIX OIIUOOK, | IPAKTUKK U TCOPHH;
MPOrpaMMOit OIMO0K pelaTh | OTBETHI Ha | - JIOTUYECKH
TACITUTLTHHEL MPaKTHYECKUe 3aJaHus, | TOCTABJICHHEIE MOCIIEI0BaTENBHEIC,
- OTCYTCTBHE | KOTOPBIC ClIeyeT | BOIPOCHI, coJiep>KaTeNbHbIE,
TOTOBHOCTH BBITIOJTHUTb. - YMEHHE  pellaTh | KOHKPETHBIC u
(ctocoGHOCTH) K MPaKTHYECKNE 3aJaHHs, | UCUCPIBIBAIOIIIC
JUCKYCCUM W HU3KYIO KOTOpBIC CIeayeT | OTBETHI Ha BCE
CTCTICHb KOHTAKTHOCTH. BBITIOJTHUTB; 3alaHusl, a  TaKKe
- BJAJICHUE OCHOBHOH | IOTIOJHHUTEIHHBIE
JIUTEPATYPOH, BOIPOCHI
PEKOMEHIOBAaHHOH 9K3aMEHAaTOopa;




IporpaMMon
JIACIIMIUINHEI;

- HaJIM4Yue cOOCTBEHHON
000CHOBAHHOH MO3UIUN
o 00CcyX)TaeMbIM
BOIIPOCAM.

Bo3MOXHEI
HE3HAYUTEILHBIE
OTOBOPKH U HETOUHOCTHU
B PacKpBITUU
OTHENbHBIX IOJIOKCHUM
BOIIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETAax.

- yMCHHE pemaTh
MIPaKTHYCCKHE
3aaHUL;

- cBoOoHOE
HCII0JIb30BaHUE B
OTBETaX Ha BOIPOCHI
MaTepUaIoB
PEKOMEHIOBaHHOM
OCHOBHOM H
JIOTIOTHUTEIIHbHOM

JUTEPATYPHI.

Onenka

HO» /He 32aYTEHO

«HEYAOBJIECTBOPUTEIb

OneHka
«yJ10BJIETBOPUTEIHHO
» [ «3aYTEHO»

Onenka
«XOPOLIOY» / «3AYTEHO»

Onenka
KOTJINYHOY /
«3aYTEHO»

9. YueOHO-MeTOAMYECKOEe U MH(OPMAIMOHHOE O0ecTeuyeHne TUCIUITUHbI

a) OCHOBHasl JIUTepaTypa:
1. TuxonoB A.H., Camapckuii A.A, YpaBHeHus: maremaruyeckoid ¢pusuku. — M.: Hayka,

1977, 736 c.

2. BnagumupoB B.C. YpaBHenus marematnueckoit ¢pusuku — M.: Hayka, 1981. — 512 c.
3. Cob6ones C.JI. YpaBHeHust marematudeckoit ¢puszuku — M.: ['oc. u3garenbcTBo

TEXHUKO-TEOpETUUECKOU auTeparypsl, 1954. —312c.

4. Wnbua A.M. YpaBuenus marematnueckoit puszuku — M.: DUSMATIIUT, 2009. —

192 c.

5. Tonoxwuii I'.H. YpaBHenust marematudeckoit pusznku — M.: Beicmias mikona, 1964. —

560 c.

6. Onmneitnuk O.A. Jlekunu 00 ypaBHEHHSIX ¢ YaCTHBIMH NMPOU3BOIHBIMU. — M.: buHOM,

2005. — 260 c.

7.  Konumsikos H.C., I'munep 3.b., CMupnoB M.M. YpaBHEHUS B 4aCTHBIX TPOU3BOAHBIX
MaTteMaTHueckon ¢pusuku. — M.: Beicias mkomna. 1970. — 712 c.

8. CwmupnoB B.U. Kypc Bricuieit matematuku. Tom [V, M.: Hayka, 1981.

9. Apcenun B.fl. Meroasl MmaremaTHueckoi (PM3MKU U crienualibHble GyHKIUU. — M.

Hayxa, 1984. — 384 c.

10. EmenbsHoB B.M., Pribakuna E.A. YpaBuenus matemaruueckoil pusuxu. [Ipakrukym
0 peleHuto 3a1a4: YueoHoe mocooue. — CII6.: Jlans, 2008. — 224c.

11. bunamze A.B., Kanuanuenko JI.®. COOpHUK 33124 110 YpaBHEHUSIM MaTeMaTUYECKON
¢usuku. — M.: Hayka, 1985. — 312c.

12. Ianun, B. B. Metonbsl MaTemMaTH4eckoi ¢u3uku. JISKIIMOHHBIN Kypc : yueOHOe
nocobue 1 akagemudeckoro 6akanaBpuara / B. B. [lanmun, E. B. PankeBud. — 2-e uszn., ucnp.
u gomn. — Mocksa : UznarensctBo FOpaiit, 2019. — 222 c. — (bakanaBp. AkageMuueckuit
Kypc). — ISBN 978-5-534-03589-6. — Texkct : anexktponnsiii // OBC IOpaiit. — DneKkTpoHHBIN
pecype, URL: https://urait.ru/bcode/438305 .

13. Unbun, A.M. YpaBHeHUs1 MaTeMaTH4YeCKON (HU3UKH : yadeOHOEe mocodue /
A.M. Unbun. — Mocksa : ®uzmarnut, 2009. — 192 ¢. — Pexxum noctyna: no nojmnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=69318



https://urait.ru/bcode/438305
https://biblioclub.ru/index.php?page=book&id=69318

14. Metoapl MmaTeMaTuueckor pu3ukw : yaeoHoe mocodue / F0.B. I'punses,

JLJI. MunbkoB, C.B. Tumuenko, B.M. YmakoB ; Tomckuii ['ocy1apcTBEHHbIN YHUBEPCUTET
cucteMm ynpasieHus u paanodnektpoHuku (TYCVYP). — Tomck : Onb Konrtent, 2012. — 148 c. :
WI1.,TabJ1. — Pexum octyna: mo noanucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=208645.

15. PozennopH, O.P. YpaBHeHHs ¢ YaCTHBIMH NTPOU3BOAHBIMHU : yYEOHUK /

2.P. PozengopH, E.C. Co6onesa, .M. ®ateesa ; pea. 2.P. PozennopH. — 2-¢ u3m., crep. —
Mocksa : ®uzmartaut, 2017. — 334 c. : wn. — Pexum goctyna: mo moJmnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=485339.

16. Tpenorun, B.A. YpaBHeHHUsI B YaCTHBIX IPOU3BOJHBIX : yueOHOe mocoodue /

B.A. Tpenorun, 1.C. Henoceknna. — Mocksa : ®uszmariut, 2013. — 227 ¢. — Pexxum nocryna:
no noxnucke. — URL: https://biblioclub.ru/index.php?page=book&id=275574.

17. YpaBuenus maremarudeckoit pusznku UrnateeB B.H.,Murnareesa 1.B., Kapuesckuii
M.M., Moguasn JLIII. yae6HOE TOCOOME / MUHUCTEPCTBO OOpa30BaHMsI pOCCHIICKON (henepanuu
Ka3aHCKHUI rocyJapCTBeHHBIN TexHnyeckuii yausepcuteT uM. A.H. Tynonesa, Kazans, 2003.
n3narenbcTBo: KHUTY-KAMH, 138 C.

18. Iluxynun, B.I1. [IpakTuyeckuit Kypc o ypaBHEHUSIM MaTeMaTHUeCKON (DU3UKH :
npaktukyM : [16+] / B.IL. [Mukynun, C.1. IToxoxaes. — 2-e u3a., crepeoturt. — MOCKBa :
MIIHMO, 2004. — 208 c. : un. — Pexxum goctyna: 1o nojnucke. —

URL: https://biblioclub.ru/index.php?page=book&id=63240.

19.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa:

20. Ouan 0.C. Meroas! marematudeckoii pusuku. — M.: Beicmas mkomna, 1965. — 383 c.

21. ®apnoy C. YpaBHEHUS ¢ YaCTHBIMU NMPOU3BOIHBIMU JIJII HAYYHBIX PAOOTHUKOB H
uHXeHepoB. - M.: MUP, 1985. — 384 c.

22. TIlukynun B.I1., [ToxoxaeB C.U. [TpakTudeckuii Kypc o ypaBHEHUSIM
mareMaTrueckon ¢pusuku. — M.: MITHMO, 2004. — 208 c.

23. Komeu A.U. IlpakTryeckoe pemieHne ypaBHeHU MaTeMaTndeckoi pusnku. Mexmar
MI'Y, 1993. - 155 c.

24. T'mymxo A.B., baeB A.Jl., Ps6enko A.C. YpaBHEHHs] MATEMAaTHYECKON (PU3HKHU. —
Bopounex:UIIL BI'Y, 2011. — 520c.

25. baiikos, B. A. YpaBHeHUsI MaTeMaTUYECKON (DU3UKH : YICOHUK U TTPAKTUKYM JIST
akagemudeckoro OakamaBpuara / B. A. Baiikos, A. B. XKubep. — 2-e uzn., ucrnp. u gom. —
Mocksa : U3natensctBo FOpait, 2019. — 254 ¢. — (bakanaBp. AkameMuueckuii Kypc). —
ISBN 978-5-534-02925-3. — Tekcr : anektponHsiii // OBC FOpaiit [caiiT]. —

URL.: https://urait.ru/bcode/437520 (nata o6pamenus: 27.12.2020).

26. bayrtun, C.I1. Ananutuueckas tersosas BonHa / C.I1. baytun. — Mocksa :
®uszmarnur, 2003. — 88 ¢. — Pexum noctymna: mo moJamnucke. —

URL: https://biblioclub.ru/index.php?page=book&id=82280 (mara obpamenus: 27.12.2020). —
ISBN 5-9221-0443-8. — TeKCT : 3J1€KTPOHHBIM.

B) DJJIEKTPOHHbIEe OMOJMOTEYHbIE CHCTeMbl, ¢ KoropbiMu Yy COI'Y wumeercs
AeHCTBYIOIIHII J0T0OBOpP, COBpeMeHHble NpodeccHOHAIbHBbIC 0a3bl, MH(OPMALHMOHHbIE
CIIPAaBOYHbIE CHCTEMBI:

— eLIBRARY.RU [DOnextponHsiii pecypc|: HayuHas siekTpoHHas Oubmmoreka. — URL:
http://www.elibrary.ru.

— baza mannbix «9bC elibrary»: http://elibrary.ru

— UznatensctBo «FOpaiit» [DneKTpoHHBIN pecypc]: AIeKTpOHHO-OMOIMOTeYHas cucTeMa. —
URL: http://biblio-online.ru.



https://biblioclub.ru/index.php?page=book&id=208645
https://biblioclub.ru/index.php?page=book&id=485339
https://biblioclub.ru/index.php?page=book&id=275574
https://biblioclub.ru/index.php?page=book&id=63240
https://urait.ru/bcode/437520
https://biblioclub.ru/index.php?page=book&id=82280
http://www.elibrary.ru/
http://elibrary.ru/
http://biblio-online.ru/

- YHuBepcurerckas ounbmuoreka online [3JIEKTpOHHBINA pecypc]: IEKTPOHHO-ONOIHOTe Has
cuctema. — URL: http://www.biblioclub.ru.

10. MaTepuanbHO-TeXHUYECKOe o0ecnedeHne JUCIUIIIMHBI

3aHATHS TO0 AWCHUILIMHE TPOBOASTCS B ayAHTOPHSIX, 00CCIICYCHHBIX KOMIBIOTEPAMH,
MMEIOIIMMHM JOCTyH K ceTu HHTepHEeT, WHTEPaKTUBHBIMH JOCKAMH W MYJIbTUMEIUUHBIM
o0opyoBaHUEM.
Jluyensuonnoe npoepammuoe obecneuerue:
1. Windows 10 Pro for Workstations, (Ne 4100072800 Microsoft Products (MPSA) ot
04.2016r1);
2. Office Standard 2016 (Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r);
3. Cucrema IoMCKa TEKCTOBBIX 3aMMCTBOBaHUN « AHTHILIaruat BY3»;
4. CiscoWebex- Cuctema nposeaenus Beounapos (OOO Aiicreknorosop Ne J[83-2020 ot
10.08.2020-10.08.2021 r.).
Ilepeuens 110 6 c60600HOM docmyne:
1. Kaspersky Free;
2. WinRar;
3.  Google Chrome;
4. Yandex Browser;
5. OperaBrowser;
6. Anaconda3;


http://www.biblioclub.ru/

JIMCT 00OHOBJICHUSI/AKTYATU3 AN

[Iporpamma akTyanu3upoBaHa.

BHeceHHble M3MEHEHUS M JIOTIOJIHEHUS YTBEPXKACHBI Ha 3acelaHuu  Kadeapsl
@OyHKIMOHAIBHOTO aHaMN3a U AU HepeHInaIbHBIX YPAaBHEHUI.

[TpoTokoun 3acenanus kadenpsl oT «27» utons 2019 r.
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