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1. CTtpykTypa n 0011asi TPYA0€MKOCTb JUCHUILIHHBI

OO011ast TPYA0EMKOCTh JUCIUILIAHBI COCTAaBIsCT 5 3aueTHbIX eaunuil (180 gac.).

Ounas hopma o0ydeHUs

Kypc 3
Cemectp 5/6
Jlexun 18/34
IIpakTrHueckue 3aHATUA -
JlaGopaTopHbIe 3aHATHS 36/34
Koncynpranum -
Wroro aynuTopHBIX 3aHATHI 54/68
CamocTosTensHas paboTta 18/13
Kypcosas pabora 6
3ader 5 cemectp
OK3ameH 6 cemecTp
OO1ree KOTUIECTBO YaCOB 180 yac.

2. lleu ocBOeHMS IMCHUILTHHBI

Llenpto mnpenogaBaHMs JAUCUUIUIMHBI «YPAaBHEHHMs MaTeMaTHUeCKOW (U3UKW» SBISETCS:
0o0ydeHHe CTyJEHTOB HauboJjee 4acTO MPUMEHSIEMbIM Ha MPAKTUKE METOAAaM IpPU MOCTPOESHUU
pelIeHU OCHOBHBIX 3afay I JJUIMITUYECKHX, TUNEpOOIMUYECKUX M MapaboIudecKux
YpaBHEHUH, ONMHUCHIBAIOIIMX MOJENN Pa3IMYHbIX (PU3NYECKUX SBICHUM U MPOIECCOB, YMEHUIO
UCIIOJIB30BaTh U3YYEHHBIE METOBI IS PELIEHUs KOHKPETHBIX HAYYHBIX, IPAKTUYECKUX U IPYTUX
3a/1a4; NpUOOpPETEeHNE YMEHUM KOPPEKTHO CTaBUTh M peIllaTh HadajbHbIEe, HaualbHO-KPaeBble U
KpaeBble 33/1aYMl JJIsl ypaBHEHUH B YACTHBIX MPOM3BOAHBIX MAaTEMAaTUUYECKOH (DM3UKH, a TaKxKe
BUJETh UX (PU3MUECKYIO CYIIHOCTh; MPUOOpETeHHE 3HAHUNW M YMEHUU IO MCIOJIb30BAHUIO
M3YYEHHBIX METOJIOB JJIsl PELICHHS] KOHKPETHBIX HAYyYHBIX, IPAKTUYECKUX U APYTUX 3a/ad.

3. Mecro nucuuminnsel B ctpykrype OITIOIT:

Juctunimza «YpaBHEHUs] MaTeMaTH4eCKON (PU3UKU» OTHOCUTCS K AucuMIInHam biok 1.
Jucuunnunel (Mogynu). Bapuarusnas dacts. b1.B.JIB.07.01

Jnsg u3ydyeHus AMCUMIUIMHBI HEOOXOJUMBI 3HAHUS, IOJyYEHHbIE OOYYaroUIUMHCS B
pe3yJbTaTe OCBOCHMS JUCLMIUIMH: MaTeMaTHMYeCKH aHanu3, ainredpa U TeoMeTpus,
muddepeHIMaTbHbIe U UHTETPAJIbHbIE YPaBHEHUS.
[TpucTymnas K U3y4eHUIO JUCUUIUIMHBI « Y paBHEHUSI MaTeMaTHUECKON (PU3UKN», CTYICHT J0JKEH
UMETh IpeJcTaBlIeHue 0 AuddepeHInaIbHOM U UHTETPAaJIbHOM HCUUCIEHUN (PYHKUIHUNH MHOTHUX
NEepEeMEHHBIX, 00 anredpe MaTpHUll, O TEOPUHU PAJOB, CUCTEMAaX KOOPAMHAT U METOJaX PELICHUs
OOBIKHOBEHHBIX U (hepeHIIaTbHBIX YpaBHEHU N

4. TpeOoBaHus K pe3yJIbTATAM OCBOCHMS AUCHUIIMHBI

Komnerennuu oOyuatomierocsi, opMupyemblie B pe3yabTaTe OCBOCHHUS JUCHUTUINHBL.

B pesynbraTe M3yueHUs NHUCUUIUIMHBI OOYyYalOLIUICS JOJDKEH 00sanaTh CIEAYIOIIUMU
KOMIIETEHIIMSIMHU (pe3yJIbTaTaMu OCBOCHHUSI 00pa30BaTeIbHON MPOTrpaMMBl):

OIIK-1 - cnocoGHOCTh UCTIONIB30BaTh Oa30BbIe 3HAHUS €CTECTBEHHBIX HAYK, MATEMaTUKH U
MH()OPMATHKN, OCHOBHbIC (DaKThl, KOHLECIINHN, TPUHINIBI TEOPHH, CBA3aHHBIX C MPUKIIATIHON
MaTeMaTHKOW U MH()OPMATHKOH;

IIK-2 - cnocoOHOCTH TOHWMATh, COBEPIICHCTBOBATH M MPUMEHSATH COBPEMEHHBIN



MaTeMaTU4YeCKui anmnapar;,

IIK-5 - ctocoOHOCTH OCYIIECTBIIATH IieJICHANPaBICHHBIN TOUCK HH(POPMAIIMN O HOBEHIINX
HAYYHbBIX U TEXHOJIOTMYECKUX JTOCTHIKEHUAX B MHPOPMALMOHHO-TEIEKOMMYHUKALMOHHONW CeTH
"NuTepuer" (nasee - cetp "MHTEpHET") U B IPYIMX UCTOYHUKAX.

B3auMocBs3b TIAHUPYEMBIX PE3yJbTATOB OOYYCHHS MO AMCHUILIMHE ¢ (HOPMHUPYEMBIMU
xkomnerennuamu OITOIT:

Komnerenuun Ilinanupyemblie pe3yabTaTbl 00y4eHusl,
COOTBETCTBYIOIIME (DOPMHPYEMbIM KOMIIETEHMAM
Kon DopMyHpPOBKA onon
3HaTh: YmMmerns Baanern:

OIIK | crioco6HOCTH - OIpeeNIeHUs - KOPPEKTHO MaTeMaTH4eCKU

-1 HCIIOJIb30BaTh 0A30BbIE | OCHOBHBIX IOCTAaBUTh U M anmnapaTom
3HAHUS €CTECTBCHHBIX | MOHSITHIA; peliaTh KpaeBble JIEHCTBUTENHHOT
HayK, MaTeMaTUKU U - OCHOBHbIE 3a/1a4u ISt 0 aHaJIM3a;
nH(pOpMaTHKH, npaBuja U muddepeHIaIbHBI
OCHOBHBIE (DaKTHI, (bopMyIIbI; X YpaBHEHMH ¢
KOHIEMNINH, IPUHIMIIBI | - JOPMYITUPOBKH | YACTHBIMHU
TEOpUH, CBS3aHHBIX C OCHOBHBIX TEOPEM | IPOU3BOJIHBIMU
MIPUKIIATHOM U METOIbI UX BTOPOTO MOPSAKA;

MaTeMaTUKON U JI0Ka3aTeNbCTBA; | - UCIOJIb30BaTh

nH(pOpPMaTUKOI U3yYEHHBIC
METOJbI IS
pelleHus] HayYHBIX
U IPAKTHUYECKUX
3azay;
- CaMOCTOSTEIbHO
pa3buparbcs B
TEOPETUYECKOM
Mmarepuaie,
coJieprKaliemMcs B
JUTEpaTypeE;

IIK-2 | cnoco6HOCTD - METOJIbI - IPUMEHSATh Teopuen
MOHUMATh, pelieHus MIPUOOPETEHHBIE ypaBHEHUI
COBEpLIEHCTBOBATH U IIPAKTUYECKHUX HaBBIKHU K MaTeMaTHYeCKO
MPUMEHSITh 3aJa4 Kypca; MIPUKJIaIHBIM i ¢puzukw,
COBPEMEHHBIN - OCHOBBI TEOPHH | BOIIPOCAM;

MaTeMaTHYeCKUI YpaBHEHUH ¢ - OPUEHTUPOBATHCS
amnmapar YaCTHBIMH B MaTepuaie
MIPOU3BOJHBIMU B | y4€OHBIX
o0BeMe, JUACIIUILINH,
HE00X0IMMOM HCIIOJIb3YIOIINX
JUISl YCIIEIIHOTO MaTeMaTH4ECKHE
OCBOEHUS METO/IbI
METOJIOJIOTUYECKHU | UCCIIEIOBAHMS;
X U IPUKJIAJHBIX | - HAXOAUTH 001Iee
BOIIPOCOB pelieHue s
CIIEIIMATIbHOCTH, ypaBHEHUH
IIPU 3TOM TUIepOoINIECKOTOo
IPOHUKATD B CYyTh | TUINA;




uJieu, IOHUMAaTh
BHYTPEHHHUE
CBSI3U BCEX
3BCHBCB
pacCyKJIeHHH,
JIOTUKY
JI0Ka3aTelIbCTB;
IIOHMMATh
CYILLECTBO KaK
OpPraHUYECKOro
LIEJIOr0, KaK
OCHOBBI HAYYHOI'O
MBIIUICHHUS U
oOpa3a neicTBus;
- METOJUKY
KJaccu(uKalum u
IIPUBEJICHUE K
KaHOHMYECKOMY
BUJly YPaBHEHHH C
YIT;

- (hopmynupoBaTh
HaYaIbHbIC U
KpaeBbIe 3a/1a41
1Sl BOJTHOBBIX
YPaBHEHUU;

- pemarb
HayalIbHO-KPacBbIC
3a/1a4d METOJIOM
Dypre;

IIK-5

CIOCOOHOCTh
OCYILECTBIISATh
LeJICHANPABICHHbBIN
MOUCK MH(pOpMAIIUU O
HOBEUIINX HAYYHBIX H
TEXHOJIOTUYECKUX
JOCTIKEHUSIX B
UH(POPMAaIMOHHO-
TEJIEeKOMMYHUKALIMOHHO
i cetn "UnHTepHeT"
(mamnee - ceTh
"NuTepHer") u B
JPYTUX UCTOYHUKAX

- IOCTAaHOBKH
HAYaJIbHBIX U
Ha4yaJIbHO-
IPaHUYHBIX 3a1a4
JUISL KaKJ0T0 TUIa
ypaBHeHuu ¢ YII;
- METO/BI
peuieHus
Ha4aJIbHBIX U
HaYyaJIbHO-
TPaHUYHBIX 33724
JUISL K&KI0r0 TUIa
ypaBHeHun ¢ YII.

- popmynupoBats 1
pelaTh KpaeBble
3a/1a4uu ISt
SIUTANITUYECKUX
YPAaBHEHUU;

- pemartb
HavyaJlbHO-KPaeBble
3a/1a4uu IS
ypaBHEHUS
TEIUIONPOBOAHOCTH
;

- IPUMEHSTh
MOJIyYEHHBIE B
nporecce
W3y4YEHUs
JTUCITATITAHBI JITIST
pelIeHus: Hay4HO-
MPaKTHYECKUX,
METOANYECKUX U
JIPYTUX 3a7ad4,

- YMETb TBOPYECKHU
MBICJTHTh, HMETh
HaBBIKU
CaMOCTOSITENILHOTO
MOMOJIHEHUS
3HAHUM.

Meronamu
peLeHus
HEKITaCCUIECKUX
KpaeBbIX 3aJa4
MaTeMaTHIECKO
i pu3uku

[Tpu mpoBeneHNH y4eOHBIX 3aHITUN 00ECIeUnBAETCsl pa3BUTHE Y O0YUYaIOUINXCS HABBIKOB
KOMaHAHON paOOoThl, MEKITUYHOCTHOW KOMMYHHUKAIIUH, IPUHATHS PELICHUH, TUIEPCKUX KauyeCcTB




(BKJItOUAsl IPU HEOOXOJUMOCTH IPOBEIEHUE MHTEPAKTHBHBIX JICKLUH, IPYIIOBBIX AUCKYCCHH,
POJICBBIX UI'P, TPCHHUHIOB, AHAJIN3 chyauHﬁ U HUMHUTAlIUOHHBIX Moneneﬁ, npenogaBaHnue
JUCHMIUIMH (MoJyJei) B (opMme KypcoB, COCTaBJIEHHBIX Ha OCHOBE pE3yJbTaTOB Hay4YHbBIX
UCCIICIOBAaHMM, B TOM YHCIIE C YYE€TOM DPETHOHAIBHBIX OCOOCHHOCTEH NpodecCHnOHaTHLHON
JeSITeIbHOCTH BBITYCKHUKOB U OTpeOHOCTEH paboTonareneit).



5. Conepxxanue u ydeOHO-MeTOANYECKAS] KAPTA QU CHUILINHbBI

Taoauua 5.1

Hom | HaummeHoBaHue DopMbI BaJuisl JIurepartyp
ep | TeM (BompocoB), | ... | CamocTosiTelbHas | KOHTPOJIs a
Heae I/l3y‘laeMble mo . paﬁOTa
J JaHHOH CTYAE€HTOB
AUCUHHILUINHE n | mp | Conepxanu | Yac mi | ma
e BI n X
1. OcHoOBHBIE 2 | 2 VeTHbIN 0 10 | [1-7]
IIOHATHUS ompoc,
JUCLIUIUIUHBIL. CoO0IMmeHH
Kitaccuguxarust 10
VYIT 2-10 BOIIpOCaM
TEMB,
nopsiika u
KOHCIICKT.
MPUBEACHUE K
KaHOHUYECKOMY
BUAY
3. Brisog 2 | 4 | Usyuenme 4 | YcrHbIid 0 10 | [1-7]
ypaBHEHUA (I)I/I3I/ILICCKI/I Oo11pocC,
KoJieOaHus X Cco00IIeHH
CTPYHBI IPOLIECCOB, A TI0
HOCTaHOBKa IMpUuBOAAIIN BOIIpoCaM
X K TEMBI,
KpaeBbIX 3aJa4
ypaBHEHHS KOHCIIEKT.
M
THIIEPOOTHY
€CKOTr'0 THIIa
5. BriBoa 2 | 4 | Usyuenue 4 | YcrHblid 0 10 | [1-7]
ypaBHEHUSI (bI/ISI/IlIeCKI/I Oo11pocC,
TEILIOIPOBOJHO X coo0mIeH
CTH. HPOLIECCOB, S TI0
TocTaroBKa HPUBOISAIIN BOIIpOCaM
X K TEMBI,
KpaeBbIX 3a]a4
ypaBHEHHS KOHCIIEKT.
M
napabosuye
CKOTO U
AIUTUIITHYEC
KOT'O THUITIOB
7. 3amaua Kommn. 2 6 | Pa3spaborka 2 VcTHbBIN 0 10 [1-7]
CD()pMyJ]a AJIrTOPUTMOB o1poc,
JlamamGepa " cooOuieHn
IpOrpaMMu s 10
poBaHue BOIIPOCAM
METOJI0B TEMB,
YUCJICHHOTI'O KOHCIICKT.
HHTETPUPOB
aHUS U
BU3yaJIn3aIl
un
peLIeHust
9. dopmyna 2 | 6 | Paszpaborka 4 | Ycrublid 0 15 | [1-7]
I[anaM6epa TUIA AJIrOpUTMOB o1poc,
HEOJHOPOIHOTO u cooOmeH
ypaBHEHHUSL. nporpamMMu g TI0




Pemenue Ha poBaHUe BOMpOCaM
MOJIYIIPSIMOM U Pa3HOCTHBIX TEMBI,
OTpe3Ke METOA0B KOHCIIEKT.
perieHus
ypaBHEHUS
KoJeOaHus
CTPYHBI
11. | Meron 2 | 6 | Paspabotka 4 | YcrHbli 15 [1-7]
pazneneHus aJITOPUTMOB orpoc,
MEPEMEHHBIX 1 coo0IIeHn
IpOrpaMMu s 10
poBaHHe BOIIPOCAM
Pa3HOCTHBIX TEMBI,
METOJIOB KOHCIIEKT.
peleHus
ypaBHEHUSI
KoJIeOaHust
CTPYHBI
13. | CoOcTBEHHBIE 2 | 2 | Paspabotka 4 | Ycrabii 10 [1-7]
3HAYCHUS U aJITOPUTMOB ompoc,
COOCTBEHHBIE 1 coob1IeHH
yHKIHHT MpOrpamMmu s 1O
sanaun LlTypma poBaHHe BOIIPOCAM
Pa3HOCTHBIX TEMBI,
- JInyBuiis
METOJIOB KOHCIIEKT.
perieHus
ypaBHEHUSI
SIUTUIITHYEC
KOT'O THIIA B
HPOCTPAHCT
BC
15. | Teopemsi 2 | 4 VYcrHbi 10 | [1-7]
CYILIECTBOBaHUS ompoc,
pewenust cooOuieHn
a 110
BOIIPOCAM
TEMBI,
KOHCIIEKT.
17. | KoppekTHOCTh 2 | 2 VerHblit 10 | [1-7]
KpaeBbIX 3aj1a4. ompoc,
Knaccuueckue u coo0mieHu
0000111eHHBIE 4 10
peleHus BOIPOCAM
TEMBI,
KOHCIICKT.
UTOIo1 18 | 36 18 100
ceMecTp
1 [TpuHIHT 2 | 2 VYerHbit 5 [1-7]
MaKcuMyma orpoc,
coobuieHn
g 110
BOIIPOCAM
TEMBI,

KOHCIICKT.




Meron YcrHbii 10 [1-7]
SHEPreTUYECKUX OIpoc,
HEpABEHCTB Cco00IIeHH

a 110

BOIIPOCAM

TEMBI,

KOHCIICKT.
Teopembl PazHocTHbI VYcrHbli 5 [1-7]
€JIMHCTBEHHOCTH € METOJIbI omnpoc,
U yCTOMYHMBOCTH peleHus coobumenn

KPaeBbIX A 10
sazau BOIIPOCAM

TEMBI,

KOHCIICKT.
Meroasl VerHbIi 10 | [1-7]
penieHus OIpoc,
OCHOBHBIX 33124 Ccoo0IIeHH

a 110

BOIIPOCAM

TEMBI,

KOHCIICKT.
OyHKIUA VcrHbIi 5 [1-7]
HMCTOYHUKA ompoc,

CO00IIIeHN

a 110

BOIIPOCAM

TEMBI,

KOHCIICKT.
Teopemsbl YcrHbii 5 [1-7]
CYILLECTBOBaHMS ompoc,
pelieHus cooOuieHn

a 110

BOIIpOCaM

TEMBI,

KOHCIICKT.
OyHIaMEHTAIbH YcrHblit 5 [1-7]
0€ pelIcHre ompoc,
ypaBHEHHs cooOuieHn
Jlarnaca 1o

BOIIpOCaM

TEMBI,

KOHCIICKT.
Omnepatop VYcrHbiid 5 [1-7]
Jlammaca B orpoc,
KPUBOJIMHEWHBIX coobmIeHH
KOOpJIUHATAX: 10
AJTUHIPAYECKU Bompocam
e u TEMBI,

KOHCIICKT.
chepuieckue
KOOPJAMHATBHI
DopmyJibl VYcrublit 5 [1-7]
I'puna. ompoc,
I"apMOHMUECKHe CcoO0IIIeHH
GYHKITUH 1 UX 10

BOIIPOCAM

CBOICTBa




TEMBI,

KOHCIICKT.
10 OyHKIUS [TocTpoenu Ycrublit 10 | [1-7]
['puna. ¢ QyHKIHIH ompoc,
dopmyna ['puna mis coo0ImeH
ITyaccona s obnacreit i 1o
mapa u Kpyra paszHou BOIpocam
TEMEI,
bopmbI
KOHCIICKT.
11 3agava VYcrubiit 5 [1-7]
Hupuxine, ompoc,
TEeopeMbI CO00IIIeHN
€IMHCTBEHHOCTH 1o
U yCTOWYMBOCTHU Boripocam
TEMBI,
KOHCIICKT.
12 3anada Ycrubiit 5 [1-7]
Heiimana, orpoc,
HEEJMHCTBEHHOC CcoO00IIeHH
Th PELICHHS 10
BOIpOCaM
TEMBI,
KOHCIICKT.
13 VYpaBHeHnue Ycrubiit 5 [1-7]
I'enpMronsua ompoc,
CO00IIIeHU
A 110
BOIpOCaM
TEMBI,
KOHCIICKT.
14 Teopus VCTHbIH 5 [1-7]
MOTEHIIHUAJIOB. OIIpoc,
OOBeMHBIH Cco0bIICHH
MOTEHIUAIL. i 1o
CaoiicTBa Bompocam
TEMBI,
KOHCIICKT.
15 Teopus VCTHbIH 5 [1-7]
MOTEHIIHUAJIOB. OIIpoc,
IToTeHnumanst COObMICHH
MPOCTOTO U 10
JIBOMHOTO CIIOS. BOIpoCcam
o TEMBI,
CBoiicTBa
KOHCIICKT.
16 WNurerpanbubie VcTHbIi 5 [1-7]
YpaBHECHHSI. onpoc,
IIpumeHeHue cooOmen
ITOTEHIINAJIOB K i 1o
peIIEHHIO BOIpOCaM
TEMBI,
KpaeBbIX 3aJ1ad.
KOHCIICKT.
17 HNuterpanbubie VY CTHbIH 5 [1-7]
YpaBHEHUS. o1poc,
CyuiecTBOBaHUE Cco00IICHH
pelieHus 10

BONpOCaM




TEMBI,
KOHCIICKT.

HUTOIO 2 34 | 34 13 100

ceMecTp

HUTOI'O 52 | 70 31

IIpumeyanusn:

— Bce Buabpl yueOHON pabOTHI MOTYT MPOBOAUTHCS NUCTAHIIMOHHO HAa OCHOBAaHWH JOKAJTBHBIX

HOPMATHBHBIX AKTOB.

— B mensx peanuzanuu MHIUBUAYAIBHOTO MOAXO0Ja K OOYYCHHIO CTYJIEHTOB, OCYIIECTBIISFOIINX
Y4eOHBI MPOLIECC MO HWHIUBUAYAIbHONH TPACKTOPHM B paMKax WHAMBHIYaJIHLHOTO pabodYero IUiaHa,
W3y4YeHHWE [aHHOW AWCIWIUIMHBI MOXXET OCYIIECTBIATHCA 4UYepe3 HWHIWBUAYyalIbHBIE KOHCYIbTAIHH
MperoaaBaTessl OYHO, B Yachl KOHCYJIBTAIUH, MO 3JEKTPOHHOM MOYTE W C UCIOJIB30BaHUEM ILIATPOPM

JIUCTAHIIMOHHOTO O0YUYCHHUSI.




6. O0pa3oBaTesibHbIE TEXHOJIOTUHI

B coorBercTBUM ¢ TOCYIapCTBEHHBIMH OOpa30BaTEIbHBIMU CTaHAAPTAMH BBICILETO
o0pa3oBaHus peanu3alys yueOHOro rpoluecca J0JKHA [IpelycMaTpuBaTh IPOBEJCHHUE 3aHATHI B
MHTEPAKTUBHBIX U aKTUBHBIX (hopmax. Bueapenue stux Gpopm oOydeHus: — 0JHO U3 BaKHEHIINX
HalpaBJIEHUN COBEPLICHCTBOBAHMS IOAIOTOBKM CTYJEHTOB B COBpeMEHHOM By3e. Llenp —
noBbIeHne 3G pekTruBHOCTH 00Pa30BaATENHLHOTO MPOLECCa, JOCTHKEHHE BCEMU 00yUYarOIIUMUCS
BBICOKUX PE3YJIbTaTOB O0yUEHHUS.

WuTepakTuBHBIE (OPMBI IPOBEICHUS 3aHATHIA IPEINOIAraloT 00y4eHHe B COTPYTHUUECTBE.
Bce yuacTHuKM 00pazoBaTenabHOro Ipoiecca (IpenojaBareib U CTYACHThI) B3aUMOAECHCTBYIOT
JIpyT ¢ Opyrom, oOMEHHBAIOTCS MH(pOpPMaLKedl, COBMECTHO PELIA0T MPOOJIEMbI, MOJEIUPYIOT
curyaiiud. CyTb HCIIOJIb30BaHMs aKTHBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEICHHSI COCTOUT B
MOTPY>KEHUH CTYJECHTOB B pealibHYI0 aTMOC(epy IeIOBOr0 COTPYAHHYECTBA IO PA3pPEIICHUIO
po0JeM, ONITUMAIbHYO /U1 BBIpaOOTKHM HAaBBIKOB U KaueCTB Oy IyILIEro CreruaaucTa.

Jlnsg  pemieHus BOCHUTATENbHBIX M Y4e€OHBIX 3ajad IpEnojaBaTelieM MOTYT ObITh
UCIIOJIb30BaHbI CIIEAYIOLINE HHTEPAKTUBHbBIE (POPMBI 00yUEHHUSL.

TpaauunoHHble JIEKIMH U NPAKTHYECKHE (CeMUHAPCKHE) 3aHATHUS C UCIOJIb30BaHUEM
COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJIOTUH.

Jlekums-quajor — cojepkaHue MOJaeTCsl Yepe3 CEpUI0 BOMPOCOB, HA KOTOPbIE CTYJIEHT
JIOJDKEH OTBEYaTh HEMOCPEICTBEHHO B XOJI€ JIEKLIUH.

OnnaiiH-ceMMHAP — Pa3HOBHIHOCTH BeO-KOH(EPEHINH, TPOBECHUE OHJIAIH-BCTPEY WIIH
npeseHTanuii depe3 VHTepHET B pexuMme peasbHOro BpeMeHH. Kakaplii M3 y4yacTHUKOB
HaXOJUTCS y CBOETO KOMIIbIOTEPA (CPEACTBA CBS3H), @ CBSI3b MEK/y HUMH IIO/I/IEPKUBACTCS YEPE3
HHTepHeT NoCpeCTBOM 3arpyKaeMoro MpUI0KeHHs, yCTAHOBICHHOIO Ha KOMIIbIOTEpE KaKI0ro
y4acCTHUKA.

Buaeoxondepenuusi — ceaHc BujeokoHpepeHucsszu (BKC) — 310 TexHonorus
MHTEPAaKTUBHOI'O B3aMMOJEHCTBUS IBYX U OoJjiee YHaCTHUKOB 00pa30BaTeIbHOIO IMpoLecca s
oOMeHa nHpopmanueit B pealbHOM peXHMe BPEMEHHU.

Buneo-nexknus — cHsITas Ha KaMepy COKpalleHHas JeKIus, TonoIHeHHast poTorpadusMu u
CXEMaMH, WIIOCTPUPYIOIIAs T0AABAEMBIH B JIEKIIMM MaTEpHaIl.

TexHosorust 3JIEKTPOHHOTO o00y4eHHs (peajau3yercs NpU TOMOIIM 3JIEKTPOHHOMN
oOpaszoBatenbHOl cpenpl COI'Y mpu wucnons3oBanuu pecypcoB OBC, mnpu mpoBeaeHuu
aBTOMATU3UPOBAHHOTO TECTUPOBAHUS U T. [I.).

TBopyeckoe 3ajaHHe COCTABISIET coJepkKaHUe (OCHOBY) 000N MHTEPAKTUBHOM (POpMBI
IIPOBEJCHUS 3aHATHS. BhIoaHeHne TBOPUECKUX 3a1aHUl TpeOyeT OT CTYI€HTa BOCIIPOU3BEICHUS
NOJy4eHHO paHee umHpopMmanuu B (opme, ompenenseMod mpernojaaBaTesneM M TpeOyromei
TBOPYECKOTO Mojaxona: 1) mombopka MpUMEpPOB M3 MPaKTUKU; 2) MOoAOOpKa marepuana Io
orpenieNieHHON polieme;

IMy6anyHas npe3eHTAUMs NMPOEKTA - caMblii YPGEKTUBHBIN CIIOCOO TOHECEHUS BAKHOU
uHpOpPMALUU TIPHU MyOJUYHBIX BbICTYIUIeHUX. Craia-pe3eHTaluu MO3BOJSIOT 3(P(PEKTHO U
HarJISIHO MIPEICTaBUTh COJIEpKaHUE, BBIACIUTD U MPOMIIIOCTPUPOBATH COOOIICHHUE.

HNuTepakTHBHAsL JIeKUUS TPEJICTABISET COOOM BBICTYIJICHHE IIpENojaBaTelsi MNepen
ayJIUTOpUN CTYACHTOB C TPUMEHEHUEM CJEAYIOUMX HWHTEPAKTUBHBIX (GOpM OOyUYEeHHUS:
1. ynpaBasiemast auckyccust uiam Oecefia; 2. I€MOHCTpAIUs CIai10B WM y4eOHBIX (HIBMOB; 3.
MO3rOBOM IITYpM; 4. MOTUBAallMOHHAS PEYb U JIp.

Pa3pa0orka npoekTa 1o3BoJII€T yYaCTHUKAM MBICJIEHHO BBIMTH 3a MPEAEIb] ay IUTOPUU U
COCTaBUTh MPOEKT CBOUX JIEHCTBUH MO 00CYKAa€MOMY BOIPOCY YYACTHUKH MOTYT OOpaTUTHCS
3a KOHCYJIbTAaLIUEH, JOIOJHUTEIBHON JIMUTEPaTypoll B CHELHUAIM3UPOBAHHBIE YUPEXKICHUS,
OUOJIMOTEKHN U T.II.

IIpo0jeMHoe 00yueHHe - TOMCK OTBETOB Ha BOIIPOCHI 110 TEME.
Ne/ | Tema Bun 3ansitust | Koamu | AktuBHbIe popmbl | MUHTEpaKTHBH
I €CTBO bIe (DOpMbI
4acoB




1 | ®usnueckue IIpakTrueckoe 4 [IPaKTUYECKUE ITpumepsl
ABJICHUS, (cemuHapckue) IIOCTaHOBOK
OpUBOJALINE K 3aHATHUS 3aja4
YPaBHEHUAM
rUnepooInyecK
Oro THIA

2 | ®dusnueckue IIpakTrueckoe 4 [IPaKTUYECKUE IIpumepsl
ABJICHUS, (cemuHapckue) IIOCTaHOBOK
IPUBOJAIINE K 3aHATHUS 3aj1a4
YPaBHEHHAM
11apaboJInYeCKO
ro TUIa

7. YueGHO-MeTOAMYECKOE 00ecTieyeHHe CaMOCTOATEIbHOM padoThI

CamocrosiTennbHas paboTa 00y4arouuxcsi sSIBISETCA OJHUM U3 BHJIOB YUYCOHBIX 3aHATHM.
CamocTosTenbHas paboTa MPOBOJUTCS C LEIBIO:

— CHCTEMaTH3allu{ M 3aKPETUICHH MOTyYEeHHBIX TEOPETUUYECKUX 3HAHUI U MPAKTHUECKUX
YMEHHI 00y4aronuxcs CTyIeHTOB;

— yriIyONeHHst U paCIIMPEHUs] TEOPETUIECKUX 3HAHUM;

— (dopMupoBaHHs YMEHUN HCIIONB30BaTh HOPMATUBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTAIUIO M CIICIHATIBHYIO JIUTEPATYPY;

- (GopMUpPOBaHUSA CAMOCTOSATEIBHOCTH MBIIIJICHHS, CIOCOOHOCTEH K CaMOpa3BUTHUIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOpPEAIN3aLllu;

— Pa3BUTHA UCCIIEOBATENBCKUX YMEHUH.

K Bumam camoctosTensHOH pabOTHI TMPU U3yYEHHH AHHOW JMCIUIUIMHBI OTHOCHTCS:
HalMcaHue JI0KJIaJI0B, 3cce, MOATrOTOBKA MIPE3EHTALMH, CAMOCTOSATENIbHOE U3YUYEHHUE JINTepaTyphbl
0 TEME M COCTaBJIEHHWE 10 HEH KOHCIEKTOB, paboTa CO CHPaBOYHBIMHU MaTepHaIaMu
(TEpMHUHOJIOTUYECKUMHU U UHBIMU CIIOBAPSIMH, SHIUKIIONEAUSIMHU) U T.JI.

Tembl 1 (hopMbI BHEAYTUTOPHOM CaMOCTOSATENBHON PabOThl, €€ TPYIOEMKOCTh COAEpKATCS
B pazzaene 5, Tabm. 5.1.

MeTtoanueckie peKOMEH/IAIUH 110 TUCIUIIIIMHE TPUIIararoTCs.

8. OneHounblie CpeacTBa AJisl TEKyHIEro KOHTPOJs yCrneBaeMoCTu,
pyﬁemnoﬁ aTTeCTallui N l'lpOMG)KyTO‘-IHOﬁ ATTECTAllMHU 110 UTOIraM OCBOCHHUSA
AUCHHUIIIMHBI

Pabouass mporpamma mnpegycMaTpUBaeT IPOBEIEHUE JEKIHUOHHBIX W MPAKTHUECKUX
3aHATHUH, a TaKXKe CIEAYIONINE BUJIBI padOT: CAaMOCTOATENbHYIO paboTy CTYJI€HTOB I10 MTOJITOTOBKE
YCTHBIX COOOIIEHH, HallMCaHUIO JJOKJIAJI0B, MTOATOTOBKY MPEe3eHTAIMi U 00CyKIeHU) 10 TeMaM
JUCLUTUIMHBL - paboTy B aKTUBHOI M MHTEPaKTUBHON (opMax.

Pabouas nporpamma npeznosiaraeT TEKYIUH U IPOMEXKYTOUYHBINH KOHTPOJIb 3HAHUH.

Texywuii KOHMpPOL — 3TO HENPEPBIBHO OCYIIECTBISAEMbII MOHUTOPUHI YPOBHSI YCBOCHHUS
3HaHWHI 1 POPMUPOBAHUS YMEHHI 1 HABBIKOB B TCUEHHE CEMECTpa WK yueOHOTO Toaa. Texymui
KOHTPOJb 3HAaHWW, YMEHHH M HaBBIKOB CTYJEHTOB OCYLIECTBISETCS B XOJ€ Y4YeOHBIX
(ayAMTOpHBIX) 3aHATHI, NPOBOJUMBIX MO pacnucaHuto. dopmamMu TEKyLIEro KOHTPOJSL
BBICTYINAIOT OINpPOCHl HAa 3aHATUAX C IIETbI0 MPOBEPKU HATUUUS 3HAHUNA, HEOOXOIMMBIX IS
YCBOEHUSI HOBOT'O MaTepuaa Win JUisl BBISICHEHUS CTENIEHU YCBOCHUS U3JI0KEHHOIO MaTepuasa.

Pybedxcnviti konmpons OCYyIIECTBIAETCS N0 OKOHYaHWM W3YYEHHUs Marepuaiga MOAYIS B
3apaHee YCTaHOBJIEHHOE BpeMsi. PyOexHbIi KOHTPOJIb MPOBOJUTCS C LEIbIO ONpeAeseHus
KayecTBa YCBOEHHUs Marepuaia y4eOHOro Monaynis B LejJoM. B TedueHue cemecTpa Takue



KOHTPOJIbHBIE MEPOMPUATHUS TPOBOASTCS 10 TpapuKy.

KonTposbHble 3a1aHusi (1eMOBepCUM) JJIS OUEHKH 3HAHWI, YMEHUiIl, HABLIKOB H

(nam) ombITa JEeSITEJILHOCTH, XaPAKTEePU3YIOUIUX 3TAnbl GOPpMHUPOBAHUS KOMIIETEHIUIl B
npouecce 0CBOeHHsI 00pPa30BaTEeILHON MPOrPaAMMBbI

[IpuBeCTH K KAHOHUYECKOMY BHUY U ITPOJAEIIATH NAIBHEUIINE YIIPOLIECHUS
ypaBHEHU

1.

©ooN A WD

N
- O

12.

13.

14.

15.

16.

17,

Uy T 4Uyy, + 13Uy, + Uy + 2uy, —9u +9(x +y) =0
Uy + 2Uyy, + U, =0

Uyyx — Uy + 5Uyy — U,y +u, +u=0

Uyyx — OUyy, + 99Uy, — Uy +2u, —y =0

2Uyy —4uy, +uy —2u, +tu+x =20

2Upy + 2Uyy, + Uy 44Uy +4u, +u =10

Upxy — Uyy T Uy + Uy, —4u =0

Uy + Uy —Uy, —10u+4x =0

Uyy + 4Uyy + Sy, — 2uy — 2u, +u =0

cUgy — 2Uxy —3Uyy + U, +Xx—y =0
. K omHOpOIHOM CTpyHE, KOHILIBI KOTOPOW 3aKPEIIEHBI HEMOABUKHO, HAUMHAS C

MoMmeHTa t=0, mpusIoKeHa HEMPephIBHO paclpeiecHHas MolepeyHasl Cuia
f(x,t). [TocTaBuTh KpaeByro 3a/1auy JAJIsl ONMPEISIICHUS TONEPEYHBIX OTKIOHCHUM
u(x,t) rouek crpynst npu t>0.

[TocTaBuTh 3a7ady O MAaJIbIX TMOMEPEUHBIX KOJICOAHUSX CTPYHBI B Cpele C
COIPOTUBIICHUEM, MPOMOPIUOHAIBLHBIM CKOPOCTH, IMPEIIoJiaras, 4ro KOHI[bI
CTPYHBI 3aKPEIUICHBI )KECTKO.

[TocTaBuTh 3a7a4y O MaJIbIX IOMEPEYHBIX KOJICOAHUSX CTPYHBI B Cpele C
CONPOTUBJICHUEM, TPOMOPIIMOHATIBHBIM CKOPOCTH, MPEIIoiaras, 4To OIHMH
KOHeIl CBOOOJICH, a Ha PYTo#l IeiCTByeT mepeMeHHas nmomnepeyunas cuia F(t).
Haunnas ¢ MomenTa t=0, 0IMH KOHEI MPSIMOJIMHEMNHOTO YIPYTOro 0JHOPOTHOTO
CTEP)KHSI COBEpIIAET MPOAOJIbHBIC KOJICOAHUS MO 3aJaHHOMY 3aKOHY, a K
Apyromy npuioxena cuia F=F(t), HanpaBieHHas mo ocu cTepkHs. B MoMeHT
BpeMeHn t=0 mnomepedHbie CEYCHUS OBUIM HEMOIBH)KHBI M HAXOJIWINCh B
HEOTKJIOHEHHOM TMOJIOKCHUHU. [10CTaBUTh KpaeByro 3aaady Ui OMpPeIe/ICHUS
MaJIbIX MPOIOJILHBIX OTKJIOHEHHH U(X,t) Touek cTpyHsI mpu t>0.

[TocTaBUTh KpaeByIO 3a7ady O MajbIX MMPOJOJILHBIX KOJCOAHHUIX OTHOPOIHOTO
YIPYTroro CTEPKHs, KOTOPBI HaYMHAas ¢ MOMEHTa BpeMeHHU t=0 HCIBIThIBACT
JICWCTBHE HampaBieHHON Bmoyb ocu X cuibl f(X,t). OmuH KoOHel cTepxHs
3aKPEIUICH KECTKO, a APYTOi UCTIBITHIBAET COMPOTUBIICHUE, TPOIIOPIIMOHATBEHOES
CKOpOCTH.

[TocTaButh 3amady 00 ONpEACTICHUU TEMIEpPaTypbl B  CTEPXKHE C
TEIION30JIUPOBAHHON OOKOBOI MOBEPXHOCTHIO TipU t > 0, TIPU YCIIOBUH, YTO
HavyajgbHAs TeMIeparypa CTepKHsS paBHa ¢@(x), a Ha KOHIAX CTEPXKHSA
HOJIIEPKUBACTCSI HYJIEBasl TEMIIEpaTypa.

[TocTaButh 3amady 00 ONpEACICHUU TEMIEpPaTypbl B  CTEPXKHE C
TEIUION30JIMPOBAHHON OOKOBOM MOBEPXHOCTHIO Tipu t > 0, MpH yCIOBUH, UTO



HavyalbHasE TeMIeparypa CTEepXHs paBHa @ (Xx), a Ha KOHI[AX CTEPXKHS (X =
0,x = |) momnepKUBAIOTCS TEILIOBBIC MOTOKU Y4 (t), 1 U, (t), COOTBETCTBEHHO.
PemuTh cienyromiye 3a1ayu METOJIOM pa3/iesIeHUsl IEPEMEHHBIX

1.  uy = 64u,, + 16cos8t 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. Uy =9u,, + 16cos3tsinx, u(x,0) =u,(x,0) =0; u(0,t) =
u(m,t) =0

4, Uy = Uy, + 2e tsinx, u(x,0) =u,(x,0)=0; u(0,t) =
u(m,t) =0

5. U = Uy ulx,0) = 10sin3mx + sin4nx; u(0,t) =u(l1,t) = 0.
6. U; = 3Uy,; u(x,0) =8sinmx + 11sin2nx; u(0,t) =u(3,t) = 0.
7.  Us = SUy,; u(x,0) = 6sin2mx + 13sin5mx; u(0,t) = u(5,t) = 0.

8. Pemmth BHyTpeHHIOM0 3anauy [Jupuxine nnsa ypaBuenus Jlanaca Au = 0 B
kpyre 0 <r <1, 0 < ¢ < 27 ,c rpaHUYHBIM YCIIOBUEM

u(1,¢9) =20cos3¢ + 34 cos3¢
9. PemuTh BHyTpeHHIOW 3anauy Jupuxne niua ypasHenus Jlannaca Au = 0 B

kpyre 0 <r <1, 0 < ¢ < 27 ,c rpaHUYHBIM YCIIOBUEM

u(1,¢9) =52cos4p + 67cos2¢
10. Pemmnts BHyTpeHHIO0 3a1a4dy Jupuxie s ypaBHeHus Jlammaca

Au=0Bkpyre0 <r <1, 0 < ¢ < 27 ,c rpaHUYHBIM yCIIOBUEM

u(1,¢9) =98cos5¢ + 67 cos ¢

11. Pemnts BHYyTpeHHIO10 3a1auy Jupuxie mist ypaBHenus Jlaraca
Au=0Bkpyre 0 <r <1, 0 < ¢ < 27 ,c rpaHUYHBIM yCIIOBUEM
u(1,¢9) = 10sin8¢ + 17 sin 3¢

12. Pemnts BHYyTpeHHIO10 3a1auy Jupuxiie mist ypaBHenus Jlamaca
Au=0Bkpyre 0 <r <1, 0 < ¢ < 21 ,c IpaHUYHBIM YCIOBUEM

u(1, ) = 34sin9¢ + 34sin4¢p

Kputepuu onieHuBaHuUS MpeCcTaBieHbI B TabmuIe 8.1.

IIpuMepsI TeCTOBBIX 3aIaHUI MO JUCUHUIINHE!



1. Vpasuenue Uy —U

—u,, = f(t, X, y) onuceisaer npouecc:

Y XX

KOJICOAHUsI CTPYHBI
+konebaHust MeMOpaHbI
HarpeBaHUs IIACTHHBI

2. VYpasuenue Uy = aZUXX C YCIOBHAMM U(X,O) = ¢(X), U, (X,O) = l//(X)
Ha3bIBACTCS:
KpaeBOM 3a/1aueii MeEPBOTO poaa
MepBOM KpaeBou 3agaveit
+3anauven Komm
+3a7a4eil ¢ HaYaJIbHBIMU YCIOBUSMHU
2
3. Vpasnenue Uy, =a“Uy, cycrosmavu U(0,t) = 4 (t),  u(l,t) = 14, (t) nasemaercs:
+KpaeBoil 3aj1aueii epBoro pojaa
+mepBoi KpaeBoM 3ajadeit
3agayer Komm
3a7]a4eil C HaYaJIbHBIMU YCIOBUSIMU
®dopmyna Jlanambepa B cirydae 3aqadu Uik HEOTHOPOIHOTO YPaBHEHUS
Uy = azu + f(X,1) umeer Bux:
X+at
X—at) + (X +at
U(X,t) _ (0( ) (0( ) J.l//(Z)dZ
2 —at
t t x+a(t-7)
X —at) + o(x + at e
u(xt) = LX=a) +o(x+at) | jy/(z)dz+—j [ f(&.r)dedr
+ 2 O x—a(t-7)
HE NNPUMEHUMA
t
X — at) + p(x +at "l
4. ®opmyna U(X,t)= i )+ ) Il//(Z)dZ pemenus 3agauun Komn
2 2a < at
JUTSL yPaBHEHUSI CBOOOTHBIX KOJIEOaHHM CTPYHBI HA3bIBACTCS:
dbopmymoit ['aycca-Octporpaackoro
dopmyoit Pumana
+dopmyroit lanambepa
Meroauka ¢popMupoBaHus pe3yabTHPYIOLIEH OLIEHKHU
Tabauua 8.1
Jra | ®opma Kpurtepuu ounennBanus (MPOLeHT 0T MAKCHMAJIBHOIO KOJI-Ba 6aJ1/710B)
m | KOHTpous 86-100% | 71-85% | 60-70% Menee 60%
1. Texywuii xonmpoav (max 25 6ainoe 3a 1 modyiv)
7-8 bawioB 6—7 OayuioB 4-5 bansoB 0-3 bamioB
IMocemenne | CTyaeHT MOCETHIT CTymeHT moceTni CTymeHT moceTui CTyAeHT moceTu
3aHITUH 6onee 85% 3amaruit | 71-85% 3amsTuit 56-70% 3ansiTuii MeHee 56% 3aHsaTuit




(max 8 6.)

9-10 GannoB 7—8 6anoB 6-7 Gannos 0-5 6annoB

Texymas CTyIeHT aKTUBHO CTyaeHT aKTHBHO Crynenr CryneHT

pabora B paboraer Ha paboraer Ha HEJI0CTaTOYHO HEJIOCTATOYHO

Te4eHue 3aHATHSIX, 3aHATHAX, XOPOIIO | aKTUBHO paboTaeT aKTHBHO paboTaeT Ha

MOy JIs MIPEBOCXOIHO BBIMNOJIHSACT 3a/laHMsl | HA 3aHATHSIX, 3aHATHSAX,

(max 106.) BBINOJIHAET BCE IpernojiaBaTens. YAOBJIETBOPUTENbH | HEYAOBIETBOPUTEIH
3aJaHus O BBINOJIHAET HO BBITOJIHAET
MPEToiaBaTes. 3a7aHus 3a7aHus

TIPENOAaBaTEIL. MPenoiaBaTels.
3/2 6anna 2 bamma 1 6amn 0 6anoB

Hoxunag, Tema NoIHOCTBIO Tema B OCHOBHOM Tema yacTU4HO Tewma He packpbITa.

MPE3eHTal | PacKphITa. packKpsITa. packpsbITa. HeynosnetrBopurens

s [IpeBocxonHoe Xopouiee BIaAcHUE | Y AOBIETBOPUTENBH | HOE BIaJCHUE

(max 36.)/ BJIaJICHIC MaTepHAJIOM. o€ BJIaJCHHE MaTepHAJIOM.

OIOPHBIN MaTepHaIOM. Cpennuii ypoBeHb MaTepHaIoM. HenocraTounsrii

KOHCIIEKT Bricokuii ypoBeHb camocrosTenbHocTH | Huskuid ypoBeHb YPOBEHb

(max 20.) CaMOCTOSITENILHOCTH | , IOTUYHOCTH, CaMOCTOSITEILHOCTH | CaMOCTOSITENILHOCTH,
, IOTUYHOCTH, apryMEHTHPOBAaHHO | , JIOTHYHOCTH, JIOTHYHOCTH,
apryMEHTHPOBAaHHO | CTU. XOPOIIUii apryMEHTHPOBAaHHO | apryMEHTHPOBAHHOC
CTH. CTHUJIb U3JIOKCHHUS. CTH. TH.

[IpeBocxoaHBIH VnosnerBopurensH | HeynoierBopurens
CTHIIb U3JIOKCHHUS. Bl CTHITB HBII CTHIIb
H3JI0KEHHUS. W3JI0KCHHSL.
2. Pybeosicnviil konmponw (256. 3a 1 modynv)
22-25 Ganmos 18-21 6amn 14-17 6annos 0-13 damoB

KouTponbna | IIpaBuibHO [IpaBunbHO 3anaHus 3aaHus BbIIOJIHEHBI

s paboTa BBITIOJTHEHBI BCE BBINIOJTHEHA BBINOJIHEHBI OoJiee | MEHee 4eM
3aaHMA. OoJpIIIast 4acTh YeM HaIloJOBHHY. HAIoJIOBUHY.
[IponemoHcTpupoB | 3amaHuil. [IpucyrcTBytoT [Iponemonctpupona
aH BBICOKUU IIpucyrcTByroT Cepbe3HbIC OMIMOKU. | H
YPOBEHb BIAJICHUsSI | He3HAYUTEIbHBIE IIpogeMOHCTPUPOB | HEYAOBIETBOPUTEIH
MaTepHaJIOM. OLIMOKH. aH HBI YPOBEHBb
ITposiBneHs! IIpogeMOoHCTPUPOB | YIOBIETBOPUTENBH | BIIaJEHUS
IIPEBOCXOIHBIE aH XOpOLIUH bIif yPOBEHb MAaTEepUajIoM.
CHOCOOHOCTH YpOBEHb BIAJCHUS | BIAJCHUSA IIposiBneHs!
MPUMEHSTH 3HAHUS | MaTepHAaJIOM. MaTepHalIoM. HEJIOCTaTOYHbIE
W yMEHHS K [MposiBnensr [IposiBneHs! HU3KKME | crIOcOOHOCTH
BBITIOJTHEHHIO cpenHue CIIOCOOHOCTH MIPUMEHSATH 3HAHUS U
KOHKPETHBIX CIIOCOOHOCTH MIPUMEHSATH 3HAHUS | YMEHHUS K
3aJaHUMH. MIPUMEHSATH 3HAHUS | M YMEHHUS K BBITIOJTHEHHIO

U YMEHHS K BBITOJIHEHHIO KOHKPETHBIX
BBITTOJTHEHHIO KOHKPETHBIX 3aaHAN.
KOHKPETHBIX 3a/laHui.
3a/laHui.
3. Amoezosulil KOHMPOJL RO QUCYUNTIUHE
43-50 6ay1oB 36—42 bamua 28-35 bayuioB 0-27 6annoB

Ok3aMmen/3a | JlaH MOJHBIN, Jan monwerii otBeT | Jlan HegoctaTouHo | He momydensr
4er pa3BepHYTHIM OTBET | Ha MOCTaBJICHHBIN TIOJIHBIA OTBET. OTBETHI TI0 0A30BBIM
Ha MMOCTABJICHHBIH BOIIPOC, TIOKA3aHO CrymaeHt He BOIPOCaM
Bonpoc. OTBeT YMCHUE BBIICIHTH CHOCOOCH JUCTIATUTHHBI WA
dhopmymupyercs B CYIICCTBEHHEIC U CaMOCTOSTEIIFHO JIaH HETIOJHEIA OTBET
TEPMHHAX HAYKH, HECYIIECTBCHHEIC BEIJICIIUTh U JIOTYIICHBI TPyOBIe
U3JI0XKEH MIPU3HAKH, CYIICCTBEHHEIC U omunOku. Peup
JTUTEPaTypPHBIM MIPUYHHHO- HECYIIECTBCHHEIC HETPaMOTHASL.
SI3BIKOM, JIOTHYCH, CIICZICTBEHHBIE MIPU3HAKH U YTouHsIOmIE
JIOKa3aTeJieH, ces3u. Ho MIPUYHUHHO- BOIIPOCHI
JIEMOHCTPUPYET JIOMYIIEHBI CJIC/ICTBEHHbIE npernoaBaresns He
aBTOPCKYIO HE3HAYHUTEIIbHbIC cBsi3u. PeueBoe MPUBOISIT K
MTO3UITUIO CTYJEHTA. | OIIUOKH, odopmieHHE KOPPEKIIMH OTBETA
HCTIPaBIICHHbBIE TpeOyeT MonpaBoK, | CTYJCHTa HE TOJBKO
CTYJCHTOM C KOPPEKITHH. HA IMOCTABJICHHBIN




IIOMOIIBIO BOIPOC, HO U Ha
«HaBOOAIIUX> APYTHUC BONPOCHL
BOIIPOCOB JAUCHUIIIIUHBI.
npenoaaBaTeis.

CTyneHThl, MOMYyYUBIINE B XO/I€ TEKYIIEro U pyOeskHOro KOHTpois 56-100 6amios,
ABTOMATUYECKHU MOMYYaloT «3a4eT» WIH COOTBETCTBYIONIYIO IIKaJIE SK3aMEHAIIMOHHYIO OLIEHKY .
PesynpTHpytomias oleHka CKiIaabBaeTcs mo cooTBeTcTByromeid bPC dpopmyie.

BOHpOCbI JJIS1 MOATOTOBKH K 3K3aMECHY.
1. TloHsiTHE YypaBHEHHUSI C YACTHBIMU MPOU3BOIHBIMU, MOPSIOK YPABHEHHS,
JMHEHHOCTh, OJHOPOJAHOCTD

2. Knaccudukaims ypaBHEHHI ¢ YaCTHBIMH MPOU3BOIHBIMU BTOPOTO

nopsiiKa

XapaKTEepUCTUKHU. XapaKTEPUCTUIECKOE YPABHEHUE

Kanonnueckuii BUJl ypaBHEHNN € YaCTHBIMH IPOU3BOAHBIMHU

BriBo ypaBHEHHSI KOJI€OaHUs CTPYHBI (MEMOpPAHBHI)

[TocTaHOBKa KpaeBbIX 337a4 JJIs1 YPAaBHEHHSI KOJIEOAHUS CTPYHBI

BriBoa ypaBHEHUS TEMIonpoBoHOCTH (Tuddy3un)

[TocTaHOBKa KpaeBbIX 3a7a4 JIJIsl YPAaBHEHH MapadOIMYECKOro TUIa

[TocTanoBKa KpaeBbIX 3a7a4 JIJIsl YPABHEHHUM SJUTUITHYECKOTO THUITA

0. ®opmymna Jlanambepa 1151 OTHOPOTHOTO YPaBHEHUS

1. ®opmyna [lanambepa a1t HEOAHOPOIHOTO YpaBHEHUS

2. ®opmyna [lanambepa 11 MoIyocu

13. ®opmymna [lyaccona

14. ®opmyna Kupxroda

15. VcroitunBoCTh penieHus 3aaaun Ko ajis ypaBHeHUH napaboanueckoro
THTIA

16. Metox Pumana

17. 3apaua lltypma-JInyBumis. CBolcTBa COOCTBEHHBIX (DYHKIIMM U
COOCTBEHHBIX 3HAYEHUI

18. Metox pa3neneHus MepeMeHHbBIX ISl OAHOPOTHOTO YPaBHEHHUS
runepOoIMYeCcKOro TUIa

19. Meton pa3neneHus epeMeHHbIX ISl HEOAHOPOIHOTO YPABHEHHUS
TUNepO0IMIECKOro THTIA

20. Merton pa3aeneHus MepeMEeHHBIX I KPAaeBbIX 3a1a4 OOIIEero BUaa

21. TlpuHnmn MakcuMyMma JJi YpaBHEHUS TEIUIONPOBOTHOCTH

22. CrnenctBus U3 MPUHIUIIA MAaKCUMyMa. EMHCTBEHHOCTH pelieHus
Ha4YaJIbHO-KPAeBBIX 3a7a4 JJIsl YPAaBHEHUS Mapa0dOINIECKOTO TUTIA

23. Merop ’HepreTudeckux HepaBeHCTB. O01Ias cxema MeToja

24. HepasenctBo @puapuxca

25. Jlemma I'ponyosia

26. AmnpuopHbIE€ OLICHKU

27. O060061meHHbIe GYHKIIMH U 000OIICHHBIE PEIICHUS

28. Pa3zHOCTHBIE METO/IbI pEIIEHUS] KPAeBbIX 3a/1a4

29. Meron pa3aeneHus IepeMEHHBIX Il OJHOPOJHOTO YpaBHEHUS

PR BE 00N O AW



napa6onnq601<oro THUIIA

30.

1apaboJIMYEeCKOro TUIA

31.
32.
33.

KOOPIMHATHI
34.

KOOPAUHATHI
35.
36.
37.

Jupuxie
38.
39.
40.
41.
42.
43.

pona
44,

®opmyiisl ['punHa
["apMonnyeckue PyHKIIMM U UX CBOMCTBA
[IpyHIMIT MAKCUMAJIBHOTO 3HAYECHUS U TEOPEMA €AUHCTBEHHOCTH 3aa4u

3amaga Helimana.
EQMHCTBEHHOCTh BHEITHUX KPAEBBIX 33]1a4
OOBbeMHBIN MOTEHIMAT U €r0 CBOWCTBA

[ToTeHIMa MpoCTOro CIOSI U €T0 CBOKMCTBA
[ToTeHnMan IBOMHOTO CIIOS U €T0 CBOMCTBA
Nurerpanpubie ypaBHeHus Openronbsma u BoasTeppa nepBoro 1 BTOpOro

CylecTBOBaHUE PEUICHUS UHTETPAJIbHBIX YPABHEHUN

Meton pa3aeneHus NEPEMEHHBIX ISl HEOJJTHOPOAHOTO YPABHEHHUS
Meton pa3aeneHus IEPEMEHHBIX ISl JBYMEPHOTO YPABHEHHUS
OyHKIWS UCTOYHUKA

Omneparop Jlamiaca B KpUBOJMHEWHBIX KoopAuHaTaxX. [lununapuueckue

Omnepatop Jlamnaca B KpuBoJduHEHHBIX KoopauHatax. Chepuyeckue

IMoka3aTenu U KpUTEPUH OLIEHMBAHUS KOMIIETEHIUH HA PA3JIMYHBIX ITANaX UX
(¢opmMupoBaHusi, ONUCAHHE KA OLIEHUBAHUSA

YpoBeHb cHOPMHUPOBAHHOCTH KOMIIECTCHIIHH

«MuHuMAaJIbHBIA
YPOBeHb
He JOCTUTHYT»
(menee 60 6as10B)

«MUHUMAJIBHBII
YPOBEHb)
(60-70 6a10B)

«CpeaHuii ypoBeHb»
(71-85 6anaoB)

«BbICOKHMI YPOBEHb»
(86-100 6am10B)

Komnemenyuu ne
chopmuposanbil.

3HaHMS  OTCYTCTBYIOT,
YMEHHS W HaBBIKH HE
c(OpPMHPOBAHBI.

Komnemenyuu
chopmuposanbl.

CdopmupoBansl
6a3oBble CTPYKTYPBI
3HaHUU.

YMeHus pparMeHTapHbI
u HOCSIT
PEenpOyKTUBHBII
Xapakrep.
HemoHcTpupyercs
HU3KUH YPOBEHb
CaMOCTOSITEIIbHOCTU
MPaKTUYECKOTO HABBIKA.

Komnemenyuu
cihopmuposativl.

3HaHus oOMIMpHEIE,
CHUCTEMHBIE.
YMeHus
PeNpOAYKTUBHBIN
Xapakrep,
MIPUMEHSIOTCS K
pelIeHnIo THTIOBBIX
3aJIaHHH.
JemoHcTpupyercs
JIOCTaTOYHBIA  YPOBEHb
CaMOCTOSITETBHOCTH
YCTOWYHMBOTO
MIPAKTHYECKOTO HABBIKA.

HOCAT

Komnemenyuu
chopmuposanvl.

3HaHuA TBEpJBIE,
apryMeHTHPOBaHHbIE,
BCECTOPOHHHUE.

YMenus YCIELIHO
IPUMEHSIOTCA K
PEIIeHNIO KaK THITOBBIX,
TaK W HECTAaHAAPTHHIX
TBOPYECKUX 3aJJaHUM.
JlemoHCcTpHpyeTcs
BBICOKUI YPOBEHb
CaMOCTOSITETBHOCTH,
BBICOKAsl a/JallTUBHOCTD
PaKTUUYECKOro HaBbIKa

Onucanue KPUTEPUEB OLICHUBAHUSA




Oo6yuaromuiics OO0yuarommiics Oo6yuaromuics Oobyuaromuicst
JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET:
- CYILIECTBEHHBIC | - 3HaHUS | - 3HAHWE U TOHUMAaHUE | - rIyooKHe,
mpoOeNibl B 3HAHMSIX | TEOPETHYCCKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHE u
y4e0HOTO MaTeprana; MaTepuana; KOHTPOJHPYEMOTO apryMeHTHPOBaHHBIC
- JOITYCKAIOTCS | - HEIOJIHBIE OTBETH Ha | 00beMa MPOrPaMMHOIO | 3HAHUS MPOTPAMMHOTO
NPUHIUTHATBHBIC OCHOBHBIEC BOIIPOCHI, | MaTepuana; MaTepuana;
OIIMOKYU TIpH OTBETE Ha | OMIMOKKM B OTBETE, | -  TBEPHAbIC  3HAHWS | - TOJHOE IOHUMAaHUC
OCHOBHBIC BOTIPOCHI, | HEJOCTATOYHOE TEOPETHIECKOTO CYIITHOCTH u
OTCYTCTBYET 3HAHHE U | MOHUMAHUE CYIIHOCTH | MaTepuaia. B3aMMOCBSI3U
MMOHMMAaHWE OCHOBHBIX | U3JIaraeMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpuBaeMbIX
MOHATUHN U KaTeTOpHii; - HEYBEpPEHHbIE W | YCTAHABIUBATh U | OPOLIECCOB W SIBJICHUH,
-HETIOHNMAaHHe HETOYHBIE OTBETHl Ha | OOBSICHITH CBSI3b | TOYHOE 3HaHUE
CYIIHOCTH JIOTIOJTHUTEIHHBIC NPakTUKA MW TEOPHUH, | OCHOBHBIX TIOHATUH B
JIOTIOJTHUTEITBHBIX BOTIPOCHI; BBISIBIISITH pamMkKax 00CYyKIaeMbIX
BOIIPOCOB B paMKax | - HEJ0CTaTOYHOE | IPOTHBOPEUHS, 3a/laHui;
3aJlaHUl; BJIQJICHUE JINTEPATYPOM, | IPOOJIEMBbI U TEHACHIIUH | - CIIOCOOHOCTh
- OTCYTCTBHE YyMEHUS | PEKOMEHIOBAHHON pa3BUTHS; yCTaHABIUBATh u
BEITIOTTHSATH MPOTPaMMOi - MIPaBUIIbHBIC U | OOBACHATH CBSI3b
MPaKTUYCCKUE 3aJaHUS, | TUCIUTUINHBL, KOHKPETHBIE, 0e3 | IPaKTUKK U TCOPHUU;
NpeayCMOTPEHHBIC - yMeHue 0e3 rpyObIX | rpyObIX omuooK, | - JIOTUYECKU
MIPOrpaMMOi OImrO0K pelmaTh | OTBETHI Ha | IOCTIeTOBaTeNbHBIE,
TUCTIATLTAHBL; MPaKTHYECKUE 3aJaHus, | TOCTABJICHHBIC CoJIepKaTeNbHEIE,
- OTCYTCTBUE | KOTOPBIC CemyeT | BOIPOCHI; KOHKPETHBIC u
TOTOBHOCTH BBITIOTHHTb. - YMEHHE  pelaTh | NCUEPIIBIBAIOIINE
(cmocobHOCTH) K MIPaKTUYECKUEe 3aJlaHWs, | OTBETHl HA BCE 3aJaHMUA,
JTUCKYCCUHU W HH3KYIO KOTOPBIE clenyeT | a TaKxe
CTETNEeHb KOHTAKTHOCTH. BEITIOJTHUTE; JIOTIOTHUTETHHBIC
- BIQJICHWE OCHOBHOH | BOIIPOCHI 9K3aMEHATOPA;
JIUTEpaTypou, - YMEHHE  pelarhb
PEKOMEHTOBAaHHOM MpaKTUYECKUE 3a/IaHNUS;
IIPOTPaMMOi - cB0OOTHOE
JUCTIUTLTAHBL; WCTIOJIb30BaHHE B
- HAJIMYKE COOCTBCHHOM | OTBETaX HAa BOIPOCHI
000CHOBaHHOM MO3MIIUN | MATEPUAIIOB
o 00CyXITaeMbIM | PEKOMEHIOBaHHOM
BOIIPOCaM. OCHOBHOM 5
Bo3MoXHBI JIOTIOJTHUTEJILHOM
HE3HAYUTEIbHbIC JTUTEPaTYPBHI.
OTOBOPKHU U HETOYHOCTHU
B PAaCKpBITHH
OTHAENBHBIX MOJOKEHUN
BOIIPOCOB,
TIPUCYTCTBYET
HEYBEPEHHOCTH B
OTBETax.
Ouenka Ouenka Ouenka Ouenka
«HEYOBJIETBOPUTE/Ib | «YAOBJETBOPUTEIHLHO | «XOPOIIO» / «3aYTEHO» «OTJIMYHO» /
HO» /He 3a4TeHO » [ «3a4TEHO» «3a4YTEHO»

9. Y4yeOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE 00eceuyeHre JUCIHILIMHBI

a) OCHOBHasl JIUTepaTypa:




1. TuxonoB A.H., Camapckuii A.A, YpaBHeHus matematudeckont ¢puszuku. — M.: Hayka,
1977, 736 c.

2. Bnagumupor B.C. YpaBHenus matemaTudeckoit ¢pusuku — M.: Hayka, 1981. — 512 c.

3. Cob6ones C.JI. YpaBHeHnus matemarndeckoi ¢pusuku — M.: ['oc. n3narenscTBo
TEXHHUKO-TEOPETUUYECKOM TuTeparypsl, 1954. —312c.

4. Wnbpua A.M. YpaBHenus marematuueckoit pusuku — M.: DUSMATIIUT, 2009. —
192 c.

5. Tonoxwuii I'.H. YpaBHenus marematrueckoii ¢puszuku — M.: Bricimas mkona, 1964. —
560 c.

6. Onmneiinuk O.A. Jlekunu 00 ypaBHEHHSIX C YACTHBIMHU MPOU3BOJHBIMU. — M.: BUHOM,
2005. - 260 c.

7. Kouurskos H.C., I'nunep 2.5., CmupHoB M.M. YpaBHEHUs B YaCTHBIX IPOU3BOIHBIX
MareMarnuyeckor (pusuku. — M.: Beicias mkoia. 1970. — 712 c.

8. Cwmmpnos B.U. Kypc Beicmeit matemaruku. Tom [V, M.: Hayka, 1981.

9. Apcenun B.f. Metoasl MaTremMaTnueckoi PU3UKHU U cieMaIbHbIe QYHKIMU. — M.:
Hayxa, 1984. — 384 c.

10. EwmenbsnoB B.M., Pribakuna E.A. YpaBHenus Matemaruueckoil pusuku. [IpakTukym
1o peneHnto 3aaa4d: Yuebnoe nocoodue. — CII6.: Jlanp, 2008. — 224c.

11. bunanze A.B., Kanuauuenko J[.®. CO0pHUK 3a71a4 110 ypaBHECHUSAM MaTEMaTHYECKON
¢u3uku. — M.: Hayka, 1985. — 312c.

12. Ianuwn, B. B. Metoasl MmaremMatndeckoi pu3nuku. JIGKITMOHHBIN KypcC : yueOHOE
nocoowue Jtst akageMudeckoro Oakanaspuara / B. B. [lanmun, E. B. PankeBuu. — 2-¢ u3., ucnp.
u gor. — Mockga : U3znarenscTBo FOpaiit, 2019. — 222 c. — (bakanaBp. AkajieMHYeCKHi
kypc). — ISBN 978-5-534-03589-6. — Texkcr : anekrponnsiii / ObC FOpaiT. — DneKTpoHHBIN
pecypc, URL: https://urait.ru/bcode/438305 .

13. UnwpunH, A.M. YpaBHEHUST MaTeMaTHYECKOUN (PU3UKH : yaeOHOE TTocodue /

A.M. Unbun. — Mocksa : ®uzmariut, 2009. — 192 ¢. — Pexxum noctyna: no nojanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=69318

14. Meronbl maTeMaTudeckoi (pusuku : yaeOnoe nocodue / FO.B. I'punses,

JI.JI. MunbkoB, C.B. Tumuenko, B.M. Ymakos ; Tomckuii ['oCcy1apCTBEHHBIN YHUBEPCUTET
cucteMm ynpasneHus u paanodnekTpoHuku (TYCVYP). — Tomck : Onb Kontent, 2012. — 148 c. :
W1.,TabJ. — Pexum roctyna: mo nojanucke. —

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

15. PozennopH, 3.P. YpaBHeHUs ¢ YaCTHBIMU IPOU3BOJHBIMU ;| YUYEOHHK /

3.P. Pozennopn, E.C. Cobonera, .M. ®ateena ; pen. O.P. Pozenaopn. — 2-e u3., crep. —
Mockga : ®uzmariut, 2017. — 334 c. : un. — PexxuM octyna: 1mno nojmnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=485339.

16. Tpenorusn, B.A. YpaBHEHUs B 4aCTHBIX MMPOU3BOIHBIX : y4eOHOE TTOcoOue /

B.A. Tpenorun, U.C. Henocexkuna. — Mocksa : ®uzmatiur, 2013. — 227 c. — Pexxum gocryna:
no nomucke. — URL: https://biblioclub.ru/index.php?page=book&id=275574.

17. VpaBuenus matemaruueckoil pusuku Urnarees B.H.,Murnatsea U.B., KapueBckuii
M.M., Moguasn JLIII. yue6HO€ mocobue / MUHUCTEPCTBO 00pa30BaHUs POCCUNCKON (eaepanun
Ka3aHCKUI rocyJapCcTBEHHBIN TexHuueckuil yausepeuteT uM. A.H. Tynonesa, Kazans, 2003.
m3garennsctBo: KHUTY-KAH, 138 C.

18. IMuxynun, B.I1. [IpakTrueckuii Kypc no ypaBHEHHSIM MaTeMaTHUECKON (DU3UKH :
npakTukyM : [16+] / B.IL. Iluxynun, C.W. [Toxoxaes. — 2-e usa., crepeotun. — Mocksa :
MIHMO, 2004. — 208 c. : 1. — Pexxum goctyna: mo moJnucke. —

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

0) 10MOJTHUTEJIbHAS JIUTEepaTypa:
19. Ouan 10.C. Meroas! maTtematuyeckoit pusuku. — M.: Breicmas mkona, 1965. — 383 c.


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

20. ®apnoy C. YpaBHEHHUS C YACTHBIMU NMPOU3BOJAHBIMHU VISl HAYYHBIX PAOOTHUKOB U
UHXeHepoB. - M.: MUP, 1985. — 384 c.

21. TMuxynun B.I1., IToxoxaeB C.U. [IpakTruueckuii Kypc 1Mo ypaBHECHUSIM
mareMmaTrueckon pusuku. — M.: MITHMO, 2004. — 208 c.

22. Komeu A.U. IlpakTrdeckoe pelieHne ypaBHEHUH MaTeMaTHdeckol pusuku. Mexmar
MI'Y, 1993. - 155 c.

23. T'mymko A.B., baes A Jl., Psaoenko A.C. YpaBHeHUs: MaTeMaTU4eCKOn (DU3UKH. —
Bopounex:UIIL BI'Y, 2011. — 520c.

24. baiikos, B. A. YpaBHeHHUs MaTeMaTHYECKON (DU3UKH : YICOHUK U TIPAKTUKYM IS
akajgemudeckoro Oakamaspuara / B. A. Baiikos, A. B. XXubep. — 2-¢ uz ., ucnp. u 101, —
Mocksa : M3natenbctBo FOpaiit, 2019. — 254 c. — (bakanaBp. AkaneMuuecKuit Kypc). —
ISBN 978-5-534-02925-3. — Texkcr : anekrponusiii // OBC FOpaiit [caiiT]. —

URL.: https://urait.ru/bcode/437520 (narta obpamenus: 27.12.2020).

25. Baytun, C.I1. Ananmutnueckas teruioBas Boiaa / C.I1. baytun. — Mocksa :
®usmatiut, 2003. — 88 ¢. — Pexxum ocTyna: no noamnucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=82280 (nara obparienus: 27.12.2020). —
ISBN 5-9221-0443-8. — TekcT : 31ICeKTPOHHBIN.

B) JJIEKTPOHHBbIe OHMOJHOTEYHbIe cHCTeMbl, ¢ KoropbiMu y COI'Y wumeercs
NeHCTBYIOIIUI J0roOBOp, COBpPeMeHHbIe MNpodeccuoHaIbHbIEe 0a3bl, HH(OPMALMOHHBIE
CIIpaBOYHbIE CHCTEMbI:

— eLIBRARY.RU [DOnexTpoHHsblii pecypc|: Hay4dHas 3iekTpoHHas Oubnuoteka. — URL:
http://www.elibrary.ru.

— Baza mannbeix «9BC elibrary»: http://elibrary.ru

— UznarensctBOo «HOpaiit» [DneKTpOoHHBIN pecypc]: AIeKTPOHHO-OMOIMOTEeYHAs cUCTeMa. —
URL: http://biblio-online.ru.

- YHuBepcurerckas oubnamnoreka online [DIeKTpOHHBIN pecypc]: 2eKTpOHHO-0nOInoTeuHas
cucrema. — URL: http://www.biblioclub.ru.

10. MaTepuanbHO-TeXHUYECKOe o0ecnedeHne TUCIUIIMHBI

3aHATHS TO AMCUUIUIMHE TPOBOAATCA B ayAHTOPHIX, 00ECIIEYEHHBIX KOMITBIOTEpaMH,
UMEIONUMH JIOCTYIT K ceTd VIHTepHeT, WHTEPaKTUBHBIMH JOCKAMH W MYJIBTUMEIUHHBIM
00opy0BaHUEM.
Jluyensuonnoe npocpammtoe obecneuenue:
1. Windows 10 Pro for Workstations, (Ne 4100072800 Microsoft Products (MPSA) ot
04.2016r);
2. Office Standard 2016 (Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r);
3. Cucrema rmoucka TeKCTOBBIX 3aMMCTBOBaHUN « AHTHIUIaraT BY3y;
4. CiscoWebex- Cucrema nposenenus Beounapos (OOO Aiicrexnorosop Ne /183-2020 ot
10.08.2020-10.08.2021 1.).
Ilepeuens 110 6 c60600HOM docmyne:
. Kaspersky Free;
2. WinRar;
3. Google Chrome;
4. Yandex Browser;
5
6

[N

OperaBrowser;
Anaconda3;


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/
http://www.biblioclub.ru/

11. JIucT oOHOBIeHHSI/aKTyaJIU3AIUH

IIporpamma akTyaau3upoBaHa.

BHeceHHble M3MEHEHUS M JIOTOJHEHHS YTBEpXKIEHbl Ha 3acelaHuH  KadeIpbl
@OyHKIMOHAIBHOTO aHaNN3a U AU (HepeHIHaTbHBIX YPaBHEHHH.

[Tpotokomn 3acemanus kadenpst or Ne 11 ot «29» uronst 2017 1.



