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1. HEJIX U 3AJAYN OCBOEHUSA JUCIIUITJIMHbI

Llenp AUCIUIIINHBI —

® TCOpPETUYECCKas IOJArOTOBKA M IOJIyYCHHE IMPAKTHUYCCKUX HABBIKOB IO JU(GEpPCHIUAIbHBIM 1
WHTETPAJIbHBIM YPaBHEHUSM JIJIsl YCIEIIHOTO YCBOCHHS (YHIAMEHTAIBHBIX, OOMETEXHUICCKUX U
CICHHATbHBIX JUCIUIUIMH Y4eOHOI'O IUIaHA, a TaKXKe IS BO3MOXKHOCTH M3YyYCHHUS CIEIHATbHOMN
JUTEPATYPHI, B CIydyae HEOOXOAMMOCTH CaMOCTOSITEIIBHOTO YIIyOJeHUsS MaTeMaTUUeCKUX 3HaAHUH
rocie okonuanust BY3a;

® Pa3BHTH JIOTUYECKOE MBIIIUICHUE CTYICHTOB, PUBUTH MOTPEOHOCTH TEOPETUIECKOTO 0OOCHOBAHUS
Pa3INYHBIX SBJICHUN.

3a1a4y JUCLUIUIMHBI —

® (CO3/1aHUE Y CTYJIEHTOB JOCTATOYHO LIMPOKOW MOATOTOBKU B 00JIACTM MaTEMaTUKU M BOCIHMTaHUE
JIOCTaTOYHO BBICOKOW MAaT€MAaTHYECKOU KYJIbTYPBI;

e chopMHpPOBATh HABBIKM HCIIOJIB30BAaHUS MAaTEMAaTUYECKUX METOJOB M OCHOB MaTeMaTHYECKOTO
MOJEIINPOBAHUS B IPAKTUYECKON 1E€ATEIbHOCTH;

® [IPUBUTH HaBBIKU CAMOCTOSATEIbLHOU PabOThI C JINTEPATYPOI 10 MATEMATUKE U €€ IIPUIIOKEHUSIM.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI (1aee
- OII)

JlucuuninHa peaau3yercs B paMKax 0a30BOM 4aCTH M OTHOCUTCS K €CTECTBEHHO-HAyYHOMY MOJYJIIO.
Jis oCBOEHMS JMUCHUILUTUHBI HEOOXOAWMBI KOMIETEHIIMH, COPMHUPOBAHHBIE B paMKaxX H3Y4YCHUS
CIICAYIOIMX JTUCLUILIMH: «AHaIUTHUECKas reoMeTpus», «JIuHeiHas anrebpay», «MaTeMaTHYecKuil
aHAJIM3Y.

Hucnununa «/luddepennuanbapile 1 MHTETpaNbHBIE ypaBHEHHS» SBISIETCS HEOOXOAMMOW  JUIs
u3ydeHus (PU3MUECKUX, HHKCHEPHBIX U TEXHHUECKUX AUCIUTUINH.

Jucnunnuna nzyyaetcs Ha |l kypce B 3 cemectpe.

3. IEPEYEHb IIJTAHUPYEMBIX PE3YJBTATOB OBYYEHUS IO AUCHUIIIMHE,
COOTHECEHHBIX C IINTAHUPYEMbBIMH PE3YJIIbTATAMHA OCBOEHMUA
OBPA3OBATEJIbHOI ITPOT'PAMMBI

B PE3YIbTATC OCBOCHUMA OI1 06yt1a}01u1/1171c51 JAOJIKCH OBJIAACTL CIICAYHOINHUMU PE3YyJIbTaTaAMU 06yquI/1;1
IO JUCIHUIIJIINHE!

Kon HaumenoBanue Koa v HauMeHOBaHUE HHAMKATOPA JOCTHKEHUS

KOMIIETeHILHHU KOMIIETEHIIMHU KOMIIETEHIIMHU

OIlK-1 Cnocoben 3-OIIK-1 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbIX
HCIIOJIb30BaTh JTUCITUILIMH B TPO(ECCUOHATLHOM e TEIbHOCTH,
0a30BbI€ 3HAHUS METO/Ibl MATEMaTUYECKOT0 aHaJIn3a U MOAECIUPOBAHUA,
€CTECTBEHHOHAYUYHBIX | TEOPETHYECKOTO U IKCIEPUMEHTAIBHOTO
JACIIUIUINH B HCCIIEIOBAHUS
npodeccCuoHaNBHOM V-OIIK-1 YMeTh ucnoab30BaTh OCHOBHBIE 3aKOHbI
JIEATEIIbHOCTH, €CTECTBEHHOHAYYHBIX TUCIUIUIAH B MPOPECCUOHATBHON
MIPUMEHSATH METO/IbI JIEATENIbHOCTH, IPUMEHATh METO/Ibl MATEMATUYECKOTO
MaTeMaTU4YeCKOro aHaJIN3a U MOJICTTMPOBAHMUS, TEOPETUUECKOTO 1
aHanusa u AKCIEPUMEHTAIBHOTO UCCIIEIOBAHUS
MOJICIIMPOBAHU, B-OIIK-1 BnageTs HaBBIKAMH HUCITOJIE30BAaHIS OCHOBHBIX
TEOPETUYECKOTO U 3aKOHOB €CTECTBEHHOHAYYHbBIX JUCLMUIUIMH B
AKCIIEPUMEHTAIILHOTO | TPO(ECCHOHATBEHOM AESITEILHOCTH, TPUMEHEHUS
HCCIIEIOBAHUS METOJI0B MATEMATUYECKOTO aHAJIN3a U MOJICIINPOBAHUS,

TEOPETUYECKOT0 U AKCIIEPUMEHTAIBLHOTO UCCIIeI0BAHUS




IK-1 Crnocoben co3naBate | 3-1IK-1 3Harth HEWTPOHHO-(DU3UYECKHE MPOIECCH B
TEOPETHYECKHE H peakTopax, IIPOLIECCHI TUAPOJINHAMUKH U
MaTE€MaTHYECKUE TCIIJIOMACCOIICPCHOCA B AKTHBHBIX 30Hax HJIn
MOJIEIH, BO3JEHCTBUE MOHU3UPYIOLIETO U3JIy4eHUs Ha
OIKCHIBAIOIINE MaTepHalbl, YeloBeKa U OOBEKTHI OKPYXKAIOWIEH Cpenbl,
HEUTPOHHO- CUCTEMBI yueTa, KOHTPOJIS SIIEPHBIX MATEPHAIIOB
busnueckue V-IIK-1  VYMers  co3gaBaTb  TEOPETUYECKUE U
IPOLECCHI B MaTeMaTHYeCKUe MOJEIH B IPOpEeCCHOHATBLHON 00J1acTH
peakropax, nmpoueccel | B-IIK-1 Bianers HaBbikamu paboThI ¢ COBPEMEHHBIMU
THIPOAMHAMUKHI M pacyeTHBIMU ITPOrPaMMHBIMH CPEACTBAMU
TEIIOMACCOIIEPEHOCa
B AKTUBHBIX 30HaX
WJIU BO3JCHCTBHE
VMOHM3UPYIOLIETO
U3JTy4eHHUs Ha
MaTepHuasbl, 4eJI0BEKa
U OOBEKTHI
OKpYXKarolllel Cpelibl,

CUCTEMBI yueTa,
KOHTPOJIS S1IEPHBIX
MaTepUajoB

VYKE-1 Criocoben 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
UCIIOJIb30BaTh 3HAHUS | IUCLUIUIMH, METOJbl MaTEMaTHUECKOI 0 aHaJIu3a U
€CTECTBEHHOHAYUYHBIX | MOZEINPOBAHUS, TEOPETUUECKOIO U
JUCIUILINH, AKCIIEPUMEHTAJILHOTO UCCIIEIOBAHUS
IIPUMEHATH METOJIbI V-YKE-1 ymeTs: ucnonp30BaTe MaTeMaTHYECKUE
MaTeMaTUYeCKOIo METO/Ibl B TEXHUUECKUX MPUIOKEHUIX, PACCUUTHIBATH
aHaJIn3a U OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKHU CIIy4alHbIX
MOJIETUPOBAHUS, BEJIMYMH, pelIaTh OCHOBHbBIE 33J]Jaull MaTEMaTHUECKON
TEOPETUYECKOI0 U CTaTMCTHUKH; pelIaTh TUIIOBBIE PACUETHBIE 3aa4n
skcniepuMmenTaigbHoro | B-YKE-1 Bnagers: MeTogaMu MaTeMaTH4ecKoro aHaiaus3a
VCCIIEIOBAHMSI B Y MOJIENIMPOBAaHM; METOAAMHU PEILIECHUS 3a1a4 aHAIN3a U
MOCTaBJIEHHBIX pacueTa XapakTepUCTUK (PU3NUECKUX CHUCTEM,
3aza4ax OCHOBHBIMH ITpHEMaMHU 00pabOTKH 3KCIIEPUMEHTABHBIX

JaHHBIX, METOJaMH pa60TI)I C IpUKJIaJHBIMHA
MMpOrpaMMHBIMHU ITPOAYKTAMU

4. BOCIUTATEJBbHBIN MOTEHIUAJ JTUCIUILIUHBI

Hanpasaenue/nen
U BOCIIUTAHUS

3agaum BocnuTanus (KOI)

BocnuraTteabHbIH NOTEHIMAJ JUCIUIIINH

I/IHTeJ'lJ'leKTyaJIbH
0¢€¢ BOCIIMTaHHUE

- (popmupoBaHUE KYIbTYpPHI
yMmcTBeHHOro Tpyzaa (B11)

Hcronp30BaHne BOCIIUTATEILHOTO MTOTEHIHATIA
JUCLUIUIMH TYMaHUTapHOTO,
€CTECTBEHHOHAY4YHOT0, 001Ienpo¢eCCHOHaTBHOTO
U Tpo(eCcCUOHATBHOTO MOTYJIS IS
(dbopMUpOBaHUS KYJIbTYPbl YMCTBEHHOTO Tpy/ia
MOCPEJICTBOM BOBJICUEHUS CTY/IEHTOB B ydeOHBIE
HCCIIEIOBAaTEIbCKHE 3a1aHNS, KypCOBBIE PaOOTHI U

Ap.




Ipodeccuonanbu |- popMupoBanue rirybokoro
oe ¥ Tpy/0Boe IIOHMMAHHUS COLIMAIIBHOU POJIU
BOCIIUTaHHUE npodeccuu, MO3UTHBHON

AaKTUBHON YCTaHOBKU Ha
[IECHHOCTH U30paHHOMI
CHeLHaIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K
npodeccuoHaIbHON
JesTeNbHOCTH, Tpyay (B14)

1. Ucnonp30BaHre BOCIIUTATEIHHOTO MTOTEHIIAATA
JTUCIIUIUINH €CTECTBEHHOHAYYHOTO U
o01mienpohecCuoHaTEHOTO MOTYJIS IS

- (hopmupoBaHUS TO3UTUBHOTO OTHOIICHUS K
npodeccuu nHXeHepa (KOHCTPYKTOpa,
TEXHOJIOTa), MOHUMAaHHUA €€ COLUATbHON
3HAYUMOCTH U POJIH B OOIIIECTBE, CTPEMIICHUS
cle10BaTh HOpMaM MpodecCuOHAbHOM 3TUKH
MOCPEACTBOM KOHTEKCTHOTO OOYYCHHUS, PEIICHUS
MPAKTUKO-OPUEHTUPOBAHHBIX CUTYAlIMOHHBIX
3ajay;

- (hopmupoBaHUs YCTOMYMBOTO HHTEpECa K
npo¢eCCHOHATBLHOM 1eATeNFHOCTH, CIOCOOHOCTH
KPUTHUYECKH, CAMOCTOSITEIbHO MBICIIUTb,
MOHUMATh 3HAYUMOCTB MIPO(HECCUU TOCPEICTBOM
OCO3HAHHOTO BBIOOpA TEMATUKH MPOEKTOB,
BBITTOJIHEHUS IPOEKTOB € TIOCIIEYIOIIEeH
MyOIMYHOM Mpe3eHTaIueil pe3yibTaToB, B TOM
9uciie 000CHOBAHMEM MX COIUATBLHOU U
MPAKTUYECKON 3HAYMMOCTH;

- popMUpOBaHUS HABBIKOB KOMaHAHOU pabOTHI, B
TOM YHUCJIE Pealiu3alliy Pa3InYHbIX MPOEKTHBIX
poaeil (Juaep, UCTIONHUTENb, aHATUTHK U IIp.)
MOCPEACTBOM BBIMIOJTHEHHSI COBMECTHBIX
MIPOEKTOB.

2. Ucnonb30BaHKe BOCIUTATEIHLHOIO MTOTEHIIMAIA
JTUCITUTUINHBI « 9KOHOMHYECKHE U TIPABOBHIC
OCHOBBI METUITUHCKOM JIESATEILHOCTH,
«DKOHOMUYECCKHUE U ITPABOBBIC OCHOBBI
npodeccuoHaNbHOM e TEIbHOCTH,
«YTpaBJieHHe, OPTaHU3AIIHS U ITAHUPOBAHUE
MIPOU3BOJICTBAY U P. JUISL:

- opmupoOBaHUS HABBIKOB CHCTEMHOTO BHJICHUS
POJU ¥ 3HAUMMOCTH BBIOpaHHOM mpodeccuu B
COIMATTLHO-O)KOHOMHYECKUX OTHOIICHUSAX Yepe3
KOHTEKCTHOE 00y4eHUe

5. OFBEM JJUCHUIIVIMHBI B BAYETHBIX EAMHULAX C YKASAHUEM KOJIMYECTBA

AKAJEMUYECKHUX YACOB,

BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIUXCA C HNPEINOJABATEJIEM

II0 BHUIAM 3AHATHH) U HA

CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCHA

Buj pa6orsl

KosnuecTBo 4acoB Ha BuJI padoThI:

KonrakTHan paﬁoTa oﬁyqamumxca C nmpemnmoaaBaTejiemM

AyIMTOpHBIE 3aHATHS (6ce20) 64
B Tom uncne:

JleKyuu 32

NPaKmuyecKue 3aHsImusl 32

ﬂa6opam0prle 3AHAMUA -

HpOMe)KyTO'-lHaH aTTeCranus

B ToM uucie:




3auem -
3a4em ¢ OYeHKOU -

9K3AMEH 36

CamocTosiTe1bHAsi paGoTa 00y4amMXxXcs 80

Bcero (uachr): 180
Bcero (3aueTHbIe eTMHHIIBI): B

6. COAEP’KAHUE JANCHUIIVINHBI, CTPYKTYPUPOBAHHOE Imo TEMAM
(PABAEJIAM) C YKA3BAHMEM OTBEJEHHOI'O HA HHX KOJHUYECTBA
AKAJTEMAYECKHX YACOB 1 BUJIOB YYEGHBIX 3AHATHIA

6.1. Pazoenvt oucuuniunvl u mMpyooemMKOCHb RO 6UOAM YUEOHBLIX 3aAHAMUIL (8 AKAOEMUUECKUX
yacax)

Henensn HaumenoBanme pasjaena / Buabi yueOHoii padoTnl
TeMbI THCIUTLTHHBI
Jlek IIp J1ab Bueayn | CPO
1-2 BBenenue. Onpenesenust 2 2 0 0 6
1-2 BBenenne, o0CHOBHBIE 2 2 0 0 6
OTpeeNICHUS ¥ PUIIOKECHHUS.
3-7 YpaBHenus 1 nopsigka 10 10 0 0 30
3 C pazgensomuMucs 2 2 0 0 6
TIePEMEHHBIMU
4 OmHOPOTHBIC 2 2 0 0 6
5 B monneix nuddepennmanax. 2 2 0 0 6
WHTerpupyrommin MHOKHUTEIb
6 JIuneiinble ypaBHeHUs 1 2 2 0 0 6
rnopsiika. YpasHeHus bepnyim.
7 3anaga Komm 2 2 0 0 6
8-10 |/ImHeiinble ypaBHeHHS 6 6 0 0 12
BBICHINX MOPSAIKOB
8 OnHOpOHBIE YpaBHEHUS C 2 2 0 0 6
MTOCTOSTHHBIMH
koddunreHTamMu
9-10 Heongnopoansie ypaBHeHus ¢ 4 4 0 0 6
MTOCTOSTHHBIMH
ko3 duurenTamMmu. Metoj
BapHaIlf¥ MOCTOSTHHBIX. MeTo
HeOoTMpeaeIeHHbIX
K02 (HULIIEHTOB.
11-13 |CucreMsbl JUHEHHBIX 6 6 0 0 12
ypaBHeHuii 1 mopsizka
11 OnHOpOAHBIE CUCTEMBI C 2 2 0 0 6
MTOCTOSTHHBIMH
KO3 PHUIHEHTaAMH.
12-13 |HeoaHOpOAHBIE CUCTEMEI. 4 4 0 0 6
Bapuarus mocTosITHHBIX U METO/T
HEOTPeICIIEHHBIX
KOd(PHUIIMEHTOB.
14 Y CTOHYHBOCTH 2 2 0 0 6
14 Y CcTONYMBOCTD MOJIOKEHUS 2 2 0 0 6




paBHOBECHS UepeE3
nuHeapu3anuio. Da3zoBbie
MIOPTPETHI CUCTEM 2X2 C
MIOCTOSIHHBIMU
KOd(PHUIIHEHTAMH.

15-16

HHTerpajibHble ypaBHEeHHS 6

14

15

Kiaccudukamnus TMHEHHBIX 2
WHTETPATBHBIX YPaBHCHUN
[IpeoOpazoBanue ypaBHEHUS
Bonbrepa B O/1Y.

15-16

Ypasuenus Openronbma. 2

16

Ypasaenust BoabTepa. 2

2 0

o
ol

Bcero 32

32 0 0 80

Ipum.: Jlex — nexyuu, Ilp — npaxmuueckue 3ansmus / cemunapsl, Jlab — nabopamopmvie

3AHAMUA,

Bueayo — eneayoumopnas konmaxmuas paboma, CPO — camocmosmenvras paboma.

6.2. Codeporcanue oucyuniunsl, CmMpyKmypuposanHoe no pazoenam (memam)
Jlexkyuonnwiii Kypc

Henxenst HaumeHnoBanue pasnea / Conep:xkanue
TeMbl JMCIUILTHHBI
1-2 BBenenue, onpenenenns
1-2 BBenenue, ocHoBHBIE onpezeneHus U |OnpeaeneHue TUIIOB YPaBHEHUH C
IIPUIIOKEHHUS WUTIOCTPALMAMU U IPUMEpPaMU pelIeHUN. 3anada
Ko, 3akon HeroToHa 0 HarpeBaHuu u
oxJiakaeHuu. Bropoii 3akon HproToHa.
PannoaktuBHbIN pacnan. JMHaMHUKa MOMYJISIIAHN.
Manbry3unanckas Mozeinb pocta. Monens
JIOTUCTHYECKOro pocta. ['eomerpuyeckas
uHTepnpeTanus AuddepeHInaIbHOro ypaBHEHU
nepBoro nopsaka. Hexkoropeie nmpumepst
IIOCTPOEHHUS 10JIs HanpasieHui. CTaloHapHbIe
peuieHus. Penenus, KOTOpbIe ONpeesIeHb
HESBHO.
3-7. Ypasnenus 1 nopsiaka
3. YpaBHEHHUs € pa3IEIAOMIMHUCS Meron penieHust ypaBHEHUH C pa3AeIFOIIMMUCS
IIEpEMEHHBIMU nepeMeHHbIMU. [IpumMepsl.
4. OpHOpOHBIE MeTonbl pelieHHs] OJHOPOAHBIX YPAaBHEHHM
5 B nonnbix quddepennnanax. Kputepnii TOro, 4T0 ypaBHEHUE €CTH B IOJIHBIX
HNHTerpupyrommii MHOXKHUTEIb muddepennuanax. MeToa peeHus TaKux
ypaBHeHU. UHTErpUpyIOMNUi MHOXKUTEIb.
IIpumepsl.
6. JIuneiinble ypaBHeHMs 1 mopsaka. MeTtoapl peleHust TMHEWHOTO ypaBHEHU |
VYpaBHeHus beprysmm. nopsiika. MeTo1 Bapuanuy Mpou3BOIbHBIX
IIOCTOSIHHBIX. Y paBHeHus1 bepHyiun u Pukkaru.
7 3anaga Komm TeopeMsbl CylIeCTBOBaHUS U €AMHCTBEHHOCTH.
8-10  |/ImHeiiHble ypaBHeHHs BHICIIUX MOPS/IKOB
8 OnHopozHbie YpaBHCHUA C{JIuneiiHas  HE3aBUCUMOCTb U  BpoHCKHaH.
TIOCTOSHHEIMH KOO HIHERTaMH OCHOBHBIE ~ CBOMCTBA  pELIEHUH  JIMHEHHBIX
ONHOPOJIHBIX  ypaBHEHUH. DyHIaMEHTAIBHBIN
HaOOp pelIeHUH.
9-10 |HeonmHopoaHble ypaBHEHUS c/Meron Bapuayi NPOU3BOJIBHBIX TOCTOSIHHBIX U




MMOCTOSIHHBIMH Kod(hUITMEHTAMH. |[METO]] HEOIPEeIeTICHHBIX KO (PHUIIMEHTOB.
Meton ~ BapualMM  MOCTOSHHBIX.
Meron HEOIIPEIEICHHBIX
K02 PUIMEHTOB.
11-13  |CucrtemMbl JTHHEHHBIX YPABHEHHUIi EPBOT0 NOPSIAKA
11 OJHOPOIHBIC CHCTEMBI C JInneliHas He3aBUCUMOCTb U BpoHCKMaH.
MOCTOAHHBIMHU KOS duIeHTaMH OCHOBHBIE CBOMCTBA PEIICHUN JTMHEHHBIX
OJIHOPOJIHBIX cucTeM. DyHIaMEHTaIbHBIA HA0OP
pemienuit. OMTHOPOAHBIE CUCTEMBI C TOCTOSSHHBIMU
ko3 duurentamu. Meron pemeHusl.
12 Heonnopoanblie cucteMsl ¢ Meto/ Bapualuy Mpou3BOJIbHBIX MOCTOSIHHBIX U
MOCTOSIHHBIMH K02 punimeHTamMu METOJ HEOTIPEICIIEHHBIX KOA((UIHECHTOB.
14 YcToii4uBOCTH
8 VY CTOMYHUBOCTL TOYEK MTOKOSI UccnenoBanue yCTOMYMBOCTH MOJIOKEHHUS
paBHOBecHsl uepe3 inHeapusaiui. da3oBbie
MOPTPETHI CUCTEM 2X2 C MOCTOSIHHBIMU
koadpunmentamu (Hokyc, LEHTp, CEAII0, Y3e,
BBIPOXKJICHHBIN y3€1)
15-16 |MHTerpajibHble YPABHEHHUS
15 Knacendukarnus _ JIMHeHHBIX |KjaccuduKanys THHEHHBIX HHTETPAITbHBIX
WHTETPATBHBIX YPaBHCHUN ypaBHeHHi
15-16 |YpaBHeHus Ppearosibma. VYpaBuenus @pearonapma BTOPOro pojia ¢
BBIPOXKJIEHHBIMU sipaMU. COOCTBEHHbIE (PYHKIIMU
U Xapakrepuctuyeckue uncia. OqHOpOIHBIE U
HEOJHOPOAHbIE ypaBHeHH Ppearoabma.
AnprepHatuBa @pearonsma. tepupoBaHHbIe
Spa ¥ pe30JIbBEHTA
16 Ypasnenus Boibreppa [IpeoOpa3zoBanue ypaBuenus Bonbreppa B OY.
HTepupoBaHHbIE sjpa ¥ Pe30JIbBEHTA

HpakmuquKue/cemuHapCKue 3AHAMUA

Heneust HaumenoBanue pasngea / Conep:xanue
TeMbl JMCIUIITHHbI
1-2 BBenenue, onpenenenust
1-2 BBenenne, ocHOBHBIE onpezeneHus U |3akoH Hpr0TOHA 0 HarpeBaHWU U OXJIAKICHHUH.
MIPUIIOKEHHUS Bropoii 3akoH HeroToHa. PagnoakTBHBIN
pacnan. JlnHamuka nonysisuuu. ManbTy3uaHcKast
MOJieIb pocTa. MoJenb JOruCTUYeCKOro pocTa.
I'eomeTpuyeckas HHTEpIIpETALUS
TG depeHIMaTbHOTO YpaBHEHUS IEPBOTO
HIOpsIIKA.
3-7. Ypasnenus 1 nopsiaka
3. VYpaBHEHHUs € pa3IEeaAOMUMHUCS Meron penieHust ypaBHEHUH C pa3AeiIOIUMUCS
IIEPEMEHHBIMU [IEPEMEHHBIMH.
4. OnHOpoaHBIE MeTob! pelieHNs] ONHOPOAHBIX YPABHEHH
5 B nonnbix quddepennmanax. Kpurepuii Toro, 4To ypaBHEHHUE €CTh B IOJIHBIX
WNHTerpupyromuii MHOXKHUTEIb muddepennmanax. MeTo petieHus Takux
ypaBHeHU. HTErpupyromuni MHOKHUTEIb.
IIpumepsl.
6. JIuneiinble ypaBHeHMs 1 nmopsaka. MeTtoapl peneHust TMHEWHOTO ypaBHEHUS |

VYpaBHeHus beprymm.

nopsiika. MeTo1 Bapuanuy Mpou3BOIbHBIX
IIOCTOSIHHBIX. YpaBHeHUs1 bepHyiuu u Pukkaru.




7 3anagya Komm YpaBHeHus nepBoro nopsaka. Pemenus sagaun

Komm.
8-10 |J/ImHeiiHble ypaBHEHHs BBICIIUX MOPSAIKOB
8 OnHoponaHbie ypaBHEHUS ¢[MeTo1bI pereHus.
ITOCTOSIHHBIMH KO3 (D hUIeHTaMK
9-10 |HeomuopomHbie yYpaBHCHHSI c|MeToz Bapranuu MpoOU3BOIbHBIX TOCTOSTHHBIX H
MMOCTOSIHHBIMH KOd(UITMEHTAMH. |METO]] HEOIPEICTICHHBIX KO (PHUIIMEHTOB.
Metox ~ BapualMu  TOCTOSIHHBIX.
Meron HEOIIPEIEICHHBIX
K02 PUIMEHTOB.
11-13  |Cucrtembl THHEHHBIX YPABHEHHIi IEPBOT0 NOPSIAKA
11 OnHOpOAHBIE CUCTEMBI C Mertos penieHus.
MOCTOSIHHBIMU KO3 ULIneHTaMI
12 HeonHopoaHbie cuCTeMBI ¢ Mertoa BapHaluy MpOU3BOJIBHBIX TIOCTOSHHBIX U
MOCTOSIHHBIMH K02 punimeHTamMu METOJ HEOTIPEIEIIEHHBIX KOA((UIHECHTOB.
14 YcToiiunBOCTH
8 Y CTOWYMBOCT TOYEK MOKOS UccnenoBanue yCTOMYMBOCTH MOJIOKEHHUS

paBHOBecHsI uepe3 TnHeapusaiuio. da3oBbie
MOPTPETHI CUCTEM 2X2 C MOCTOSTHHBIMHU
koadunmentamu (Hokyc, HEHTp, CEATIO, y3ell,
BBIPOXKJCHHBIN y3€1)

15-16 |MHTerpajibHble YPABHEHHUS

15 Knacendukanus _ JIMHCHUHBIX |KjaccupuKanus JMHEHHBIX HHTETPATbHBIX
WHTETPATBHBIX YPaBHCHUN ypaBHeHHi

15-16 |YpaBHeHus Ppearosibma. VYpaBuenus @pearonapma BTOPOro pojia ¢
BBIPOXKJIEHHBIMU sipaMU. COOCTBEHHbIE (PYHKIIMU
U Xapakrepuctuyeckue uncia. OqHOpOIHBIE U
HEOJHOPOAHbIE ypaBHeHH Ppearoabma.
AnprepHatuBa @pearonsma. tepupoBaHHbie
Spa ¥ pe30JIbBEHTA

16 YpasHenus Bonbreppa [TpeoOpa3oBanue ypaBHeHus Bomnbreppa B O/1Y.
HTepupoBaHHbIE sjpa ¥ Pe30JIbBEHTA

7. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIHHEYEHUA JJIA
CAMOCTOSTEJABHON PABOTHI OBYUYAIOHIUXCS IO JUCHUITIIUHE

CryneHTaM  pEeKOMEHIYIOTCS CIICYIOIIHE METOINYECKUE rnmocoous, [TOJArOTOBJIEHHEIE

npernoaaBaTesaMu Kadeapbl BBICIICH MaTEeMaTHKH:

1. Bypooun A.B. [Qugpgepenyuanvnvie ypasuenus. Kouncnexm nexyuii no xypcy «Bovicwas
mamemamuray. 4. 1. Obnunck: MATD, 2003.

2. Bypooun A.B. [ugpgepenyuanvuvie ypasnenus. Kowcnekm nekyuti no «xypcy «Buicwas
mamemamuray. 4. 2. Obnunck: UATD, 2007.

8. ®OHJ OIIEHOYHBIX CPEJACTB JJs TPOBEJAEHWSA TEKYIIEM W
MPOMEXKYTOYHOM ATTECTAIIMA OBYYAIOIIUXCA MO JUCIHUATIIMHE

8.1. CBs13b Mexkay opMUpyeMbIMH KOMIIETEHIUSIMU M (JOPMAMU KOHTPOJISI HX OCBOEHUS

Ne | Konrpoaupyemsie NuaukaTop 1oCTHKEHHUSA HanMeHOBaHME OLIEHOYHOI O
n/m | pasgeibl (TeMbl) KOMIIETEeHIIHHU CpeACTBa TeKyLIel u
AUCHHILIMHBI NPOMEKYTOYHOH aTTeCTallul

Texymas arrecranus, 3 ceMmecTp
1. |YpaBrenus 1 | 3-VKE-1; V-YKE-1; B-YKE-1 | KP1




nopsiKa.

3-1IK-1; V-IIK-1; B-IIK-1,
Y-VKE-1; 3-VKE-1; B-YKE-1

YpaBHEHUS BBICIIUX
creneneil. CUCTEMBI.

3-VKE-1; Y-VKE-I; B-YKE-1
3-I1K-1; V-IIK-1; B-IIK-1;

Y CTOMYUBOCTb. V-VKE-1; 3-YKE-1; B-YKE-1 KP 2
HNuTterpanbhbie 3-YKE-1; V-YKE-1; B-YKE-1
YpaBHEHUS 3-I1K-1; Y-IIK-1; B-I1IK-1,
V-VKE-1; 3-YKE-1; B-YKE-1
IIpomexxyTouHasi aTTecTanus, 3-ii ceMecTp
OK3aMeH 3-VKE-1; V-YKE-1; B-YKE-1 |9k3aMeHaliMOHHBLIN OMJIET

3-I1K-1; V-IIK-1; B-IIK-1;
Y-VKE-1; 3-VKE-1; B-YKE-1

8.2. TumnoBbie KOHTPOJIbHBbIE 32JaHUS WJIM HHbIE MATEPHAJIbI, He00X0AMMbIe JI OLEHKH
3HAHUWI, YMEHM M HABBIKOB, XapaKTEePHU3YIOIIUX 3Tanbl ()OPMHUPOBAHUS KOMIIETEHIIUI

@OoH/ OLIEHOYHBIX CPEJCTB MO AUCLUUIUIMHE OOECHeuyMBaeT IPOBEPKY OCBOEHUS IJIAHUPYEMBIX
pe3ysbTaToB 00y4YeHHs! (KOMIIETEHIMI U MX MHAMKATOPOB) IOCPEACTBOM MEPONPUATUN TEKyLIeH U
IIPOMEKYTOUHOM aTTECTalUU 110 JUCLUIIINHE.

OI_IGHOLIHBIG cpeacTBa NMMprUBCACHLI B HpI/IJIO)KeHI/II/I «CDOHZI OLICHOYHBIX CPCACTB».

8.3. MeTonnueckne MaTepuaJibl, ONMpeAe/siOmMe MPoUeAypPbl OLEHMBAHUS 3HAHWIA, YMEHHIA,
HABBIKOB M (MJHM) ONBITA [JeATeJbHOCTH, XapaKTepu3ywIMX 3Tanbl (POpPMHPOBAHUA
KOMIIeTeHIIMH

— MWroroBas arrectanus 1o AMCLUMIUIMHE SIBISETCS WHTErpajbHBIM IOKa3aTelleM KadecTBa
TEOPETUYECKUX M TMPAKTUYECKUX 3HAHUN M HABBIKOB OOYyYaroIMXCsS IO AMCLMILIMHE U
CKJIQ/IBIBAETCS U3 OLICHOK, MOJYYCHHBIX B X0JI€ TEKYILEH U MPOMEKYTOYHON aTTECTALIUH.

— Tekymas arrectanus B cCeMecTpe MPOBOJUTCA C LEJNbI0O 00ECHEeueHUs] CBOEBPEMEHHON
0o0paTHOM CBSI3U, ISl KOPPEKIUU OOY4YEHUs, aKTHUBU3AIMH CAMOCTOSTEIIBHOW paboThI
o0yJaromuxcs.

— IlpomexyTrouyHas arrecTanus NpeAHa3HadeHa Uil OOBEKTHBHOIO MOJTBEPKACHUS U
OLICHMBAHMSI JIOCTUTHYTBIX pE€3yJbTaTOB OOy4YeHHUs IIOC/Ie 3aBEpUICHUS H3y4eHUs
JUCITUTIAHBI.

— Texymas arrecranus OCyIIECTBISETCS Ba pa3a B CEMECTP:

o kouTpoibHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcs B 3J€KTPOHHYIO BEJJOMOCTh HE
no3iHee § Helenu ydueOHOro cemecTpa. BrirouaeT B cebs OLIEHKY MepONpHUSTHH
TEKYIIEro KOHTPOJISI ayJUTOPHOU U CaMOCTOSITENbHOM pabOThl 00y4aroLerocs mo
paszenaM/TemMaM y4eOHOH AUCHUILIMHBI ¢ 1 o 8 Henelnto yueOHOro cemecTpa.

o koHTposbHas Touka Ne 2 (KT Ne 2) — BbicTaBisieTcs B 3J1€KTPOHHYIO BEJOMOCTh HE
no3siHee 16 Henenu ydyeOHOro cemectpa. Britouaer B ce0si OLIEHKY MEpONpUSATHIA
TEKYIIEro KOHTPOJIS ayJUTOPHOU M CaMOCTOSITEIbHOM padoThl oOyuarolerocs 1o
paszenaM/TemMaM y4eOHOH TUCIMILIMHEI ¢ 9 1o 16 Heneno yueOHOro cemecTpa.

— Pesynbrarel Tekymied M MPOMEXYTOUHOM aTTeCTallMM MOJBOIATCS MO IIKaje OaulbHO-
PEUTHHTOBOM CUCTEMBI.

JTan peiTHHrOBOM cHCTEMBbI / Hepeasn bana
OueHo4yHoe cpeacTBo MuHHMyM” Maxcumyn™*
Texymas arrecranus 1-16 36 - 60% ot 60
MaKCHMyMa
KonTpoabHasi Touxa Ne 1 7-8 18 (60% ot 30) 30




KPI 8 18 30
KonTpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
KP2 16 18 30
IIpomexkyTOUHas aTTecTALUS - 24 — (60% 40) 40
DK3aMeH -

OK3ameHayuoHHblll Ounem - 24 40
HUTOI'O no aucuuminge 60 100

* - MUHHMaJIbHOE KOJMYECTBO OAJIOB 32 OIIEHOYHOE CPEJICTBO — ATO KOJIMYECTBO OaiioB, HabpaHHOE
o0y4aromuMcsi, TPU KOTOPOM OIICHOYHOE CPEICTBO 3aCUMTHIBACTCSA, B MPOTHBHOM Cllydae
oOyyaromuiics J0JKEH JINKBUAUPOBATh MOSBUBLIYIOCS aKaJIEMUYECKYIO 3a/10JKEHHOCTD 10 TEKYyILEH
WIA TIPOMEKYTOYHOW arTecTanud. MUHUMAaIbHOE KOJMYECTBO OAUIOB 32 TEKYIIYIO aTTECTaIUIo, B
T.4. OTACJIBHOE OIICHOYHOE CPEJCTBO B €€ COCTaBe, U MPOMEKYTOUHYIO aTTecTanuio cocrasiser 60%
OT COOTBETCTBYIOIUX MAaKCUMAIIbHBIX OAJIIOB.

8.4. Illkaja oneHkH 00pa3oBaTEJIbHBIX 10CTHKEHUIH
HToroBas aTrectanus o JUCHUILIMHE oneHuBaeTcs mo 100-0auibHOM MIKajae U MPeACTaBIsAeT

cymMmy OaiioB, 3apa0OTaHHBIX OOYYAIOIIMMCS TPU BBIMOJHEHUWU 3aJaHUN B paMKax TEKyIIew u
POMEKYTOUHOM aTTeCTaIlH

Cymma Ouyenka no 4-x 6annvhoil wikane Ouenka | Tpebosanua K ypoenio oceoenus
oannos ECTS | yuebnoui oucuyunnunut

O1eHKa «OTJIIMYHOY BBICTABIISIETCS
oOyuarolemMycs, eciii OH IITy0OKO
¥ IPOYHO YCBOMJI MMPOTPAaMMHBII
Marepuall, UCUYEpIIbIBAIONIE,
MI0CJIEIOBATENBHO, YETKO H
JIOTUYECKHU CTPOIMHO €ro h3jaraer,
YMEET TECHO YBSI3bIBATH TCOPHUIO C
NPaKTUKOM, UCTIONB3YyeT B OTBETE
Martepuail MOHOTpapuIeCcKoit
JIUTEPATYPHI

90-100 5- «omauunoy/ «3aumenoy A

85-89 B Or11eHKa «XOpOIIIO» BBICTABIISIETCS
o0yyaromemycs, eciii OH TBEPIO
4 - «xopowtor/ 3HAeT MaTepuas, rPaMOTHO U IO

«3aumeHo» CYILLECTBY U3JIaraeT €ro, He
75-84 C JIOIyCKas CyIECTBEHHBIX

HETOYHOCTEN B OTBETE HA BOIIPOC
70--74

D OneHka «y10BIETBOPUTEIHHO

65-69
BBICTaBIIsIETCS 00yUaroIEeMycs,

€CJIM OH UMEET 3HaHUs TOJIbKO
OCHOBHOT'O MaTepuaia, Ho He

3 - «yO0osnemsopumenvHo»/ YCBOMWJI €T0 JIeTalel, JOMyCKaeT
«3aumeno» E HETOYHOCTH, HETOCTATOYHO
MpaBWIbHBIE POPMYITUPOBKH,
HapyLIEHUs JJOTUYECKON
MOCJIEZI0BATEIBLHOCTU B U3JI0KEHUH
IIPOrpaMMHOI0 MaTepuaia

60-64

OlneHKa «HeyAOBIETBOPUTEIHLHO
BBICTABIISIETCS 00yYaromemMycs,
KOTOPBIM HE 3HAET 3HAYUTEIBHON

2 - «HEeYy0081emeoOpUMENbHOY/ =
«He 3aUmeHO»

0-59
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YaCTH MPOTrPaMMHOTO MaTepHaia,
JIOIYCKAeT CYIECTBEHHBIE
omnOku. Kak npaBuio, oreHka
«HEYIOBJIETBOPUTEIILHO)» CTABUTCS
00y4aromuMcsi, KOTOpbIe HE MOTYT
MIPOJIOJDKUTH 00y4ueHue 0e3
JOTIOJTHUTEIIbHBIX 3aHSATHIA 10
COOTBETCTBYIOUICH IUCIHILUINHE

9. IEPEYEHb QCHOBHOI?I MU JOMNOJIHUTEJBbHOMU YUYEBHOWM JIMTEPATYPHI,
HEOBXOJIMMOMU 1JIsA OCBOEHUA JUCHUITVIMHBI

@) OCHO8HAA yueOHas Tumepamypa.

1. ®wmnmo A.®. COopHuk 3amad 1o auddepeHImaibHbIM  ypaBHEHUIM. MockBa-xeBck:
«PerynspnHas u xaotuueckas nuHamukay, 2005. (3 2x3.); M.: Hayka, 1992. (500 3xk3.)

0) oononnumenvHasn yueonas numepamypa:

2. lemuposuy, b. II. Jluddepenuumansupie ypaBHeHHsA: ydeOHOoe mocobue st By3oB / b. I
Hemunosuy, B. II. MonenoB. — 6-e usn., crep. — Cankr-IletepOypr: Jlans, 2022. — 280 c. — ISBN
978-5-8114-9441-5. — Tekcr : anekTpoHHBIH // JlaHb : anekTpoHHO-O0nbmoreynas cucrema. — URL:
https://e.lanbook.com/book/195426 (nara obpamenus: 10.01.2023). — Pesxum goctymna: 11 aBTOPHU3.
II0JIB30BATEIEH.

3. bypooun A.B. JuddepeHumanpupie ypaBHeHUs. KoHCmekT neknuii mo Kypcy «Beicmas
matemaruka». U. 1. Oouunck: MATD, 2003.

4. bypooun A.B. uddepeHumanpupie ypaBHeHUs. KoHcmekTr neknuii mo Kypey «Beicmas
Mmatemarukay. U. 2. Oouunck: UATD, 2007.

10. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIITMOHHOM
CETH «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOIMUMBIX JIJA
OCBOEHMUSA JUMCIIUITJIMHBI

He tpebyercs

11. METOJIMYECKHUE VKA3AHMS JUJISI OBYYAIOIIUXCS IO OCBOEHMIO
T CHUTIIMHBI

Jlexiyu. [Ipu M3yyeHMM IUCHMITIMHBI HEOOXOIMMO KOHCHEKTHPOBATh JIEKI[MH, KPAaTKO 3alUChIBas
OCHOBHBIE OmpeeNeHns, (GOPMYIHPOBKH TEOPEM M OCHOBHBIC IYHKTHI WX JOKa3aTeiabCcTB. Jlis
NOHMMaHMs MaTepuaja JIeKUMH M €ro KauyeCTBEHHOI'O YCBOEHHUS PEKOMEHJyeTcsl 3a JieHb [0
CIIEAYIONICH JIEKIIMH TPOYUTATh M IOBTOPHTH MaTepHal IO KOHCIEKTy. B ciydae BO3ZHUKIIHMX
BONPOCOB H3YYHUTh TEOPETHUYECKHH MaTepuaq Mo Yy4yeOHUKY MO0 MOJYy4YUTh KOHCYJIBTAlMIO Yy
npernonaBarens. JKenarenbHO JIOTOJTHUTENFHO TMPOYHTHIBATE MaTephal MO PEKOMEHJIOBAHHBIM
y4eOHUKaM.

[Ipaktudeckue 3anaTus. [Ipy MOATOTOBKE K MPAKTHUECKUM 3aHATHSIM HAJIO MPOYUTATH TEOPETUICCKUH
MaTepHal Mo TeMe U MPOCMOTPETh MaTepUallbl MPEAbIIYILEro CEMHUHApa U TOJIBKO MMOTOM MPUCTYIATh
K BBHITIOJTHEHUIO JIOMAITHero 3amaHus. Ha mpakTHYecknxX 3aHATHSAX aKTHBHO YYacTBOBaTh B paboTe
TPYIIIbI, B cy4ae HEBBIIOJHEHUS OTACIbHBIX 33JaHUH 3a/1aBaTh BOMPOCHI MperoiaBaTento. BaxHoe
3HAYeHHE MMEET CBOECBPEMEHHOE BBITIOJHEHHWE WHIMBUAYAJIBHBIX JOMAITHUX 3aJaHuid. THIlOBBIE
3aJaud  MHIUBHUIYaJbHOIO JIOMAIIHETO 3a/JaHusl pa3duparoTcs Ha NPAKTUYECKUX 3aHATHSIX.
HeoOxomuMo TIaTebHO pa3o0paTbesi M BBITOJHUTH CBOE aHAJIOTMYHOE 33/laHME B YCTaHOBIICHHBIN
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IpernoiaBaTeseM Cpok. BeimonHeHHOe HHAMBUYAIbHOE 33JaHue — HEOOXOAUMOE YCIOBUE JOMYCKa K
JK3aMCEHY.

Konrponbnas pabora. Ilpu moaroroBke K KOHTPOJIBHON HEOOXOAWMO MOBTOPUTH TEOPETHUECKUI
MaTepHall 1o JIEKIUAM U yueOHUKaM, IPOCMOTPETh TUIIMYHbIE 3a]1a4d 110 TeME, KOTOPbIE PeIaINCh Ha
3aHATUSAX U B JOMAIIHUX 33J[aHUSX, PEIIUTh HECKOJIBKO 33/1a4 110 TeMe U3 COOpHUKA WHANBUIYAIbHBIX
3aJaHUuH.

Ok3ameH. IIpu moaroroBke K 3K3aMeHy HEOOXOAMMO H3YYUTh TEOPETHUECKUH Marepuain, KOTOPBIH
BBIHOCUTCSL HAa DK3aMEH, II0 KOHCIIEKTY JIeKIMM. [l Jydiiero NOHMMAaHMS WM B Clydae
BO3HUKHOBEHHUS BOIIPOCOB OOpaTUThCA K PEKOMEHyeMbIM yueOHMKaM uinu MHTepHer-pecypcam. Ha
KOHCYJIbTAllUSIX aKTUBHO BBICHATH BO3HUKIIME BOIPOCHL. DK3aMEH SBJIACTCS UTOTOBOW aTTECTALIUEH
0 TpeIMeTy 3a CeMecTp, MO3TOMYy OH TpeOyeT CcHCTeMaTH3alud BCEro JEKIHOHHOTO H
IpakTU4YecKoro Marepuana. i ycnemHol ciadu 3K3aMeHa TpeOyeTcs cucTemMartuyeckas pabora B
ceMecTpe, aKTHBHAas caMOCTOATeNbHas pabota ¢ yuyeOHukamu win HHTEpHET-pecypcamu.
CoBeplIeHHO HE0O0XOIUMO sl MOJrOTOBKM K 3K3aMEHY BIYMYMBO M BHUMATEIBHO BBINOJIHUTH
WHAMBUAYaAJIbHOE JIOMAllHEE 3aJaHue. 3ajauyd IO TUILy 3TOr0 3aJaHusl 4acTO BCTPEYArOTCS Ha
JK3aMCHE.

12. MIEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJIOI'MA, HWUCHOJB3YEMBIX IIPA
OCYHIECTBJIEHUMN OBPA3OBATEJIBHOI'O MNPOLHECCA IO JAUCIHMIIJIMHE,
BKJUIIOYASA NEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA 1 THO®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINUMOCTHN)

Hcnonp3oBanne HHPOPMAIIMOHHBIX TEXHOJIOTUH MPH OCYIIECTBIEHHH 00pa30BaTEIbHOTIO IpoLecca Mo
JUCLUIUIMHE OCYILIECTBISAETCSI B COOTBETCTBUM C YTBEp)KICHHbIM [losnokeHuem 00 DieKTpOHHOMH
uH(popMalnoHHO-00pa3oBarenbHOU cpene UATO HUAY MUDU.

OnexkTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnons3yercss s peanu3anuu
00pa3oBaTENBPHBIX NPOTPaMM MPU OYHOM, JIUCTAHIIMOHHOM M CMEIICHHOM peXuMme OOydeHHs.
Cucrema peanusyer Clenyole OCHOBHbIE (DYHKIUH:

1) Co3aHue 1 yrpaBJieHUE KJIAaCCaMH,

2) Co3gaHue Kypcos,

3) OpraHu3anys 3alucH yJaiuxcs Ha Kype,

4) [TpenocraBnenue nocTyna K yueOHbIM MaTepuanam JUisl y4aiuxcs,

5) [TyOnukarus 3aqaHui U151 Y4€HUKOB,

6) Orenka 3ajaHuil y9amuxcs, MPOBEICHUE TECTOB M OTCIICKUBAHUE TIPOTPecca 00yICHHSI,
7) Opranuzaiys B3auMOJICHCTBHS Y4aCTHUKOB 00pa30BaTeNbHOTO MpoIiecca.

Cucrema HHTCIpHUPYETCA C OOMNOJHUTCIBbHBIMU CCPBUCAMU, O6€CH€‘~II/IBaI-OHII/IMI/I BO3MOXXHOCTb
UCTOJIb30BAaHUS TaKMX (YHKUUH Kak pabouuil KajleHIapb, BUAEO CBsI3b, MHOIONOJIB30BATEIILCKOE
peAaKTUpOBaHUE JOKYMEHTOB, CO3JaHHE (OPM ONPOCHUKOB, NHTEPAKTHBHAS JOCKa JJIsi pUCOBAHUS.
ABTOpH3aIMs M0JIb30BATENCH B CUCTEME OCYIIECTBIISETCS MOCPEICTBOM KOPIOPATUBHBIX aKKayHTOB,
MPUBS3aHHBIX K JJOMEHY oiate.ru.

12.1. Ilepeuenv ungopmayuoHHbIX MEXHONOUIL

[Ipu ocymiecTBieHMH 00pa3oBaTENbHOIO Ipolecca IO JUCLUIUIMHE HCHOJIb3YIOTCS
CIIeAYIONe HHPOPMAIMOHHBIE TEXHOJIOTHH:

— TIPOBEJCHHE OHJIAMH JIEKIIUH M MPAKTHUECKUX 3aHATHI C MCIOJIB30BAaHUEM TpadUIecKOro

TUIAHILETA,

— HCIIOJIb30BaHME TEKCTOBOTro penakropa Microsoft Word;

— HcIoJb30BaHKe TabiaMyHOro peaakropa Microsoft Excel;

— OpraHu3anus B3auMOJEHCTBUS C 00YUAIOIIUMHUCS TOCPEICTBOM AJIEKTPOHHOM IOYTHI.

12.2. Ilepeuensv npozpammnozo obecneuenus
1. TexcroBslii penakrop Microsoft Word;
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2. Tabnmuunslit penakrop Microsoft Excel;
3. Pemakrop npesenrarmii Microsoft PowerPoint;
4. Bpayzepsrl: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.

12.3. Ilepeuens ungopmayuoHHbIX CHPABOUHBIX CUCHIEM
He tpeGyercs

13. OIMUCAHUE MATEPHAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM IJIs1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUHECCA IIO JUCHUIIJIMHE

Aynuropuu, cHaOKeHHbIE JOCKON M MEJIOM, UJIH IOCKOW U MapKEpaMHu.
14. UHBIE CBEJIEHUS U (MJIN) MATEPUAJIbBI

14.1. Ilepeuenv o06OpazoeamenvHbIX MEXHOA02UI, UCHOL3YEMBIX HPU  OCYULECHIBIEHUU
obpazoeamenvro2o npoyecca no OUCUUNTIUHE

- IpOBEpKa IPABUJILHOCTU BHIIIOJHEHUS JIOMAILIHETO 3aJaHus
- pelleHue 3a7a4 Ha CEMMHAapax y JOCKU
- paboTa B KOMaH i€
- MO3rOBOM LITYPM
- 3alIUTa BBITOJHEHHBIX Pa0OT

14.2. @opmul opeanuzayuu camocmoamenvHol padomosl odyuarOuwuxca (memol, blHOCUMbBLIE ONA
CAMOCMOAMENbHO20 U3VYEHUA; GONPOCHL O/l  CAMOKOHMPONA; HMUNOGble 3A0aHUA  0]1A
camonposepku

Tembi, 6viHOCUMBLE ONLAA CAMOCHOAMEIbHOZO0 U3YHECHUA
1. JluneiiHble ypaBHEHHMS BBICHIMX MOPAAKOB. OIHOpPOJIHBIE YpaBHEHUS C IOCTOSHHBIMU
kodp¢unmentamu. OCHOBHBIE CBOMCTBA pELICHUH JMHEMHBIX OJHOPOJHBIX YpPaBHEHMH.
OyH1aMeHTaIbHBINA HA00p peIeHHH.
2. HeomHopomHbple ypaBHEHHS C MOCTOSIHHBIMH K03(dduumeHTamMmu. MeToq Bapuanyuy MOCTOSHHBIX.
Meton HeomnpeneneHHbIX K03 duimeHToB. OIHOpPOIHBIE CHCTEMbl JIMHEWHBIX YpaBHEHUI.
DyHIaMEHTAIbHBIA HA0Op PEIICHHI.

Bonpocet ona camoxonmpona

1. OcnoBuble onpenenenus. Tunsl 1uddepeHnalbHbIX YpaBHEHHUH.

2. 3akxoH HproToHA 0 HarpeBaHWH U OXJaxaeHUH. Bropoii 3akoH HetoToHa. PamnoakTHBHBIN pacra.

3. Junamuka nomynsiuu. ManeTy3uaHcKkas MOAeIb pocta. MoJiesb JJOrHCTHUECKOTO POCTa.

4. T'eomerpuueckas nHTepnperanus IuddepeHanbHOro ypaBHeHus neporo nopsaka. [lpumepst
MIOCTPOEHHUS M0JIs HanpasieHU. CTalliOHapHbIE PELICHMUS.

5. VYpaBHeHUS C pa3JeNsomUMUCS TEPEMEHHBIMU

6. Meroa peleHus ypaBHEHUH ¢ pa3essoluMucs nepeMeHHbsIMu. [Ipumepsl.

7. OIHOpOAHBIE YpaBHEHHMSI IEPBOTO MOpsiika. MeTo/ bl pelieHns: OTHOPOAHBIX YpaBHEHUN

8. VYpaBHeHus B MonHbIX Tuddepeniranax. IHTErpupyoumi MHOKUTENb

9. JluneiiHble ypaBHEHUS | mOpsIKa.

10. YpaBuenus bepuymim.

11. YpaBuenus Puxkaru.

12. 3anaua Komm. TeopeMsl cylecTBOBaHUS U €AMHCTBEHHOCTH.

13. JIuneiiHble ypaBHEHHsI BHICIIUX MOPSAAKOB. OHOPOIHBIE YPABHEHUS C TOCTOSIHHBIMU
kod¢punmenTamu. OCHOBHbIE CBOMCTBA PELICHUH TMHEHHBIX OJJHOPOIHBIX YpaBHEHUI.
OyH1aMeHTaIbHBINA HA0OP peIeHU.
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14.

15.

16.

17.

18.
19.

20.

HeogHopoHbie ypaBHEHHs BHICIINX MOPSAKOB € IOCTOSSHHBIMU KO3 duientamu. Meron
BapHalllK MOCTOSHHBIX. MeTo HeonpeeeHHbIX KOG UIIUEHTOB.

CucrteMbl ypaBHEHUH MEpPBOTO MOPs/IKA ¢ MOCTOSHHBIMU Kod(duunenramu. OCHOBHBIE CBOMCTBA
pELIEHUH JIMHEUHBIX OJTHOPOJHBIX CUCTEM.

HeoaHopoaHbie cuCTeMbI ¢ TOCTOSIHHBIMH KO3 uureHTaMu. MeTo 1 Bapualiy MpOU3BOJIEHBIX
MOCTOSTHHBIX M METO/1 HEONPEAeIEHHBIX KO3 PUIIMEHTOB.

VYcroitunBocTe. McciienoBanne yCTOMYMBOCTH IOJOKEHUS PABHOBECHS 4YEpE3 JIMHEAPU3ALHUIO.

®da30BbIC TOPTPETHI CUCTEM 2X2 C MOCTOSTHHBIME K03 dummentamu (Pokyc, IEHTpP, CeI0, y3ell,
BBIPOXKICHHBIN y3€1)

Knaccudukanmst TMHEHHBIX HHTETPAIBHBIX YPaBHCHUM

VYpaBuenuss @pearonbma BTOPOro poAa C BBIPOXKAECHHBIMH sipaMu. CoOCTBeHHbIE (DYHKLUHUU H
xapaktepuctuueckue uucia. OIHOPOAHBIE U HEOJHOpPOAHbIE ypaBHeHus Dpenroipma.
AnprepHatuBa Opearonbma. tepupoBaHHbIe siipa U pe30JIbBEHTA

Ypasuenus Bonwsreppa. [IpeoOpazoBanne ypaBaenus Boiasteppa B O/1Y. UtepupoBanHbie siapa u
PE30JIbBEHTA

Tunoewvle 3a0anus 011 camonposepku
yax + (x2 +1)dy =0
' — 3y°® +4yx?
2y? + 2X°

, 3y 2
y+7y=? y(@)=1.

xy'—y=—y*(Inx+2)Inx, y(1)=1.

4x3ydx + x*dy +sin ydy = 0
x?y(ydx + xdy) = 2ydx + xdy

Pemuts ypaBHEHHE y'” - Y" - 4y’ +4y =(7- 6x)eX.

Pemuts cucremy

& =y+tgit—1,

4y = —x+tgt.

HccnenoBath ycroitunBocth monokenus: paHoBecust (0,0), kinaccupuuupoBaTh ¥ HapHUCOBAaTh
(ba3oBbIif TOPTpET.

T =3x— 2y,
y = 4y — Gx.
0 1 1
g=Ar, A= 1 0 1
2 2 1

10. Peuruth cucremy
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11. TIpeob6pazyiite crneayroliee HHTErpaabHOEe ypaBHeHHe Bonbreppa B nuddepeHimansHoe

YPaBHEHHUE U PELIUTE €TO.
X

u(t) =2e* -1+ f(x — tu(t)dt
0

12. Pemuth ypaBHeHue Openroiabma ¢ BHIPOKICHHBIM SIIPOM

ulx) =x+ Af(xzt —xt?) - u(t)dt
0

13. HaliTu HeTpuBUaJIbHBIC PEIICHUS ISl CIEAYIOIIEr0 OJIHOPOIHOTO ypaBHeHUs1 DpenroyibmMa
UCIIOJIb3YS IOHATHS COOCTBEHHBIX (DYHKIIUH U XapaKTePUCTUUECKUX YHCET

u(x) = glf sin(x + t) u(t)dt
0

14. Haiiaute pe30JbBEHTY UHTErpaIbHOIO ypaBHeHus: Opearonbpma,

(@) =1 f K (x, 0y (©)dt + f ()
0

ecmn K (x,t) = e*~t u BpIpasuTe peleHue 4epes pe3oabBEHTY

15. Haiinure pe3osnbBenTy HHTErpaibHOTO YpaBHEHHs BoibTeppa
X
Yo = A f K(x, Dy(6)de + £(x)
0

1+x
ecmm K(x,t) = T Y BHIPA3UTE PCLICHHE YCPE3 PE30ILBEHTY.

16. MccnenoBath yCTOMYMBOCT CTAIMOHAPHBIX PEUICHUN.
& =e¥ —e% & =In(l+y+sinz),

§=3z+y2—2. =2+ V3sinz — 8.

17. UccnenoBath ycroitunBocts ToukH (0,0,0).

&= tg(z —y) — 2, & =e®—e 3%,
y=v9+12z—3eY, Y = 4z — Isin(z + y),
2 = —3y. z2=In(1+2z-3z).

14.3. Kpamxuit mepmunonocuieckuii cioeapb

ABTOHOMHAs CHUCTEMa, aCUMITOTHYECKas YCTOMYMBOCTb, BBIPOXKICHHBIE sijipa, MU depeHIaaIbHoe
ypaBHeHue, 3a1a4da Komn, nHTerpaibHoe ypaBHeHne Bonbreppa 1-ro poja, HHTErpallbHOE YpaBHEHNE
BoasTeppa BTOpOro popna, uHTerpanbHoe ypaBHeHue @Dpearonbma 1-ro pona, HMHTErpagbHOE
ypaBHeHue ®@pexaronsma 2-ro0 pojia, WTEPUPOBAHHBIEC s/pa, JMHEHHOE YpPAaBHEHHE MOpsAIKA N,
JIMHEHHOE MHTErpaJIbHOE YPaBHEHHME, METOJ BapUallMU IPOU3BOJIBHBIX ITOCTOSHHBIX, HEOAHOPOIHbIE
ypaBHeHUs1 @pearoipma 2-Tr0 poja, HEYCTOWMYMBBIA Y3€l, OJHOPOJHOE JIMHEHHOE YpaBHEHUE,
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OJTHOPOJHBIE HMHTErpalibHble ypaBHeHHss DpearosbMa BTOPOrO pPOAA, ONpEAEIHTENb BpoHCKOrO,
ocobasi Touka, MOpPAIOK Au(QepeHINaTbHOTO ypaBHEHUS, YPaBHEHHE B YAaCTHBIX IPOU3BOJHBIX,
pe30JbBeHTa, pemieHue TudGepeHINaIbHOr0 YpaBHEHUS, YCTOMUMBBIA (OKYyC, cemso, cucreMa
nuddepeHIaIbHBIX YpaBHEHUH, HEYCTOMYHMBBIM (DOKYC, COOCTBEHHBIE (YHKIIMM U COOCTBEHHBIE
3Ha4YeHUs, COOCTBEHHbIC (DYHKIMH, YpaBHEHHE B MOJHBIX IU(QepeHImanax, cTaluoHapHas TOYKa,
TeopeMa CYIIECTBOBaHMS U €IMHCTBEHHOCTH, YpaBHeHUs BomibTeppa, ycroiumBoe pelieHHE,
YCTOMUYUBBINA y3el, (a3zoBas TpaeKTopus, (a3oBbIil MOPTpeT, pyHAAMEHTAIbHAs CHCTEMa PEIICHHH,
IIEHTP, YaCTHOE PEIICHHE.

15. OCOBEHHOCTHU PEAJIM3AIIMMA JUCHUIIVIMHBI JJIs1 MHBAJIMJAOB U JIML C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbsA

B cootBeTcTBHM C MeTOAMYECKMMH peKoMeHaanusaMu MunoOpuayku PO (yrB. 8 anpens 2014
r. No AK-44/05BH) B Kypce Ipearnojaraercss MCIojab30BaTh COIMAIbLHO-aKTUBHBIC U PEQIICKCHBHBIC
METOAbl O0y4YeHHS, TEXHOJIOTUH COLUOKYJIbTYpHOU pealbmnurtanmu obydatommxcs ¢ OB3 ¢ menbio
OKa3aHMsI IOMOILY B YCTAHOBJIEHUH MOJIHOLICHHBIX MEXJIMYHOCTHBIX OTHOLIEHUH.

OOyyeHue 1Ml C OTPaHMYEHHBIMM BO3MOXKHOCTSIMH 3JI0pPOBbSl OCYILLECTBIISIETCSI C Y4ETOM
UH/IMBUYAJIHBIX TCUXO(U3MUYECKUX OCOOCHHOCTEH, a Ul HMHBAIMJOB TaKK€ B COOTBETCTBUHU C
MHAMBUAYaJIbHON MporpaMMoi peabuiInTaluy HHBAINU/IA.

Jis JMI ¢ HapylleHHeM C¢JIyXa BO3MOXKHO IpeloCTaBiIeHHEe HH(OpMauu BU3YaJIbHO
(KpaTKMl KOHCIEKT JIEKIMH, OCHOBHAas M JIONOJHMUTEIbHAS JIUTEpaTypa), Ha JIEKIHOHHBIX MU
NPAaKTUYECKUX 3aHATHUAX JIONYCKAeTCs NPUCYTCTBUE ACCUCTEHTA, a TaKXke, CYpAONEepeBOJYUKOB U
TU(DIOCYpIOTIEPEBOTUUKOB.

Onenka 3HaHUMH oOOyd4aroIMXCS HA NPAKTUYECKUX 3aHATUAX OCYIIECTBISIETCS Ha OCHOBE
[MCbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIIPOCHI, IMCbMEHHO BBIITOJIHEHHBIX MPAKTUYECKUX 3a/1aHUH.

Jlokmaa Tak ke MOXKET OBITh IpEIOoCTaBiIeH B MUCbMEHHOW (opme (B Buae pedepara), npu

TOM TpeOOBaHUSA K COJAEPKAHUIO OCTAIOTCA TEMU K€, a TpeOOBaHMS K KauyeCTBY H3JIOKEHUS
marepuaia (MOHATHOCTb, KaueCTBO PEuH, B3aUMOJEHCTBHE C ayAUTOPUEH M T. 1) 3aMEHSIOTCS Ha
COOTBETCTBYIOIIME TPeOOBaHUS, MPEABSABISIEMbIE K NMUCbMEHHBIM padoTaM (KadecTBO O(pOpMIICHUS
TEKCTa U CIMCKA JIUTEPATYPhl, IPAMOTHOCTb, HAJIMUNE WJUTFOCTPALIMOHHBIX MaT€pHUajoB U T.1.).
C y4yeToM COCTOSIHMSI 3/10pOBbS MPOCMOTP KHHO(QUIbMA C MOCIEIYIOIIMM aHAJIN30M MOXET ObITh
IpOBE/IeH oMa (HampuMmep, IpyU HEOOXOAMMOCTH JIOTOJHUTENIbHON 3BYKOYCHUIIMBAIOLIEH anmaparypsl
(naymHukun)). B Takom cinywyae oOydarommiics — MpelOCTaBiIA€T NUCHbMEHHBIM  aHau3,
COOTBETCTBYIOLIUH MPeIbABIIEMbIM TPEOOBAHUM.

[TpomexyTouHas aTrectauus AJi JIMI C HAPYLIEHUSMHU ClyXa MPOBOJUTCS B NMHCbMEHHOM
dopme, mpU STOM HUCHONB3YIOTCS OOIIME KpUTEpUM OIlleHHWBaHUA. [Ipm HEOOXOAMMOCTH, BpeMms
MOJFOTOBKU Ha 3a4€T€ MOKET ObITh YBEIMYEHO.

JUis Ui ¢ HapylmleHueM 3peHMs JIOIYCKaeTcs ayauallbHOe NpefocTaBlieHHe HH(pOpMauu
(HampuMmep, ¢ UCHOJIb30BaHUEM MPOTrPaMM-CHUHTE3aTOPOB PEUM), a TAK)KE MCIOJIb30BaHUE Ha JIEKIMSIX
3BYKO3AIMCHIBAIOIIUX YCTPOUCTB (AMKTOGOHOB M T.h.). Jlomyckaercss MpUCYTCTBHE Ha 3aHATHSAX
accucTeHTa (MOMOITHUKA), OKa3bIBAIOIIETO 00YJAIONUMCS HEOOXOUMYIO TEXHHYECKYHO TTOMOIITb.

OneHka 3HaHUM 00yJaroIUXCs Ha MPAKTUYECKUX 3aHATUSAX OCYLIECTBISETCS B YCTHOM (opme
(kak OTBETHl Ha BOMNPOCHL, TaK U MpakTudeckue 3ananus). Ilpu HeobOXxoaumocTu aHanusza (uiabma
MOYET OBITh 3aMEHEH OINMCaHMEM CHTYallud MEXITHUYECKOIO B3aUMOJICHCTBUS (Ha OCHOBE OINbITA
PECIOHJICHTa, XYI0XKECTBEHHON  JUTepaTypbl M  T.1.), TIO3BOJISIOLIMM  OIICHUTHh  CTENEHb
c(OPMHPOBAHHOCTH  HABBIKOB  BIQJCHUS METOJaMM aHaliM3a M BBIABICHHUA  CIEHUPUKU
(GYHKIIMOHUPOBAHUSI U PAa3BUTUS TICUXMKH, TIO3BOJSIONIMMHM YYWUTHIBATh BIMSHUE STHUYECKHX
¢dakTopoB. Ilpum mnpoBeneHHH NPOMEXYTOYHOM aTTeCTallMdl JUId JIMIl C HapyIIeHHUEM 3peHHs
TECTUPOBAHUE MOXET ObITh 3aMEHEHO Ha YCTHOE co0eceloBaHue M0 BOIIPOCaM.

Jluna ¢ HapymieHMsIMH OINOPHO-IBUIaTeJIbHOI0 ammapara He HYXIAITcI B 0OCOOBIX
dopmax mpenocraBieHusl yueOHbIX MarepuanoB. OFHAKO, C y4E€TOM COCTOSIHHSI 3[0POBbS 4acTb
3aHATUH MOXET OBbITh pealin30BaHa IUCTAaHIMOHHO (mpu nomomu cetu «HTepuer»). Tak, mpu
HEBO3MOXXHOCTH MOCELICHHS JIEKLIMOHHOTO 3aHATHS 00YyYarOIUICs MOXKET BOCIOIB30BaThCS KPATKUM

KOHCIICKTOM JICKIIUH.
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[Ipy HEBO3MOXHOCTH TIOCEIICHHS MPAKTHUYECKOTO 3aHATHUA OOydYaloUuiics JTOJKEH
MPEIOCTaBUTh MUCbMEHHBIN KOHCIIEKT OTBETOB Ha BOMPOCHI, MMCbMEHHO BBIMOJIHEHHOE MPAKTHUECKOE
3aJjaHHe.

Jloknaa Tak ke MOXKET OBITh IPeIOoCTaBlieH B NMUCbMEHHOW (opme (B Bume pedepara), mpu
TOM TpeOOBaHUS K COJEP)KAHHIO OCTAIOTCS TEMH e, a TpeOOBaHMA K KadeCTBY H3JI0KEHUS
MaTepuana (MOHATHOCTb, Ka4eCTBO pEYM, B3aMMOJEWUCTBUE C ayJUTOPUEH W T. 1) 3aMEHSIOTCS Ha
COOTBETCTBYIOIIME TPeOOBaHUS, MPEABSABIsIEMble K MUCbMEHHBIM paboTaM (KayecTBO O(OpMIICHHUS
TEKCTa U CIHCKA JIMTEPATYPhl, IPAMOTHOCTh, HATMYHE WIUTIOCTPAIIMOHHBIX MAaTEPUANIOB U T.1I.).

[TpomexxyTouHasi aTTecTanysl Ui JIMI] C HapyHICHUSMH OIOPHO-IBUTATEIBHOTO armmapara
NPOBOAMTCS HAa OOIIMX OCHOBAaHUSX, MPU HEOOXOJUMOCTH IMpoLeAypa 3adeTa MOXKET ObITh
peann30BaHa AUCTAHIIMOHHO (HAaIpuMep, P MOMOIIH TporpamMmsl Skype).

Jlis 3TOro Mo JOrOBOPEHHOCTH C IpernojaBaTesnieM OOydaroluics B ONpPENETICHHOE BpeMs
BBIXOJIUT Ha CBA3b Ul TPOBEICHHs MpOIEenyphl 3aduera. B TakoMm ciiyuae 3aueT caaercss B BUIC
cobecenoBanusa 1Mo BompocaMm (cM. (GOpMbl MPOBENEHUs MPOMEXKYTOUHOM aTTECTAllMU ISl JIUIL C
HapyLEHUIMHU 3peHus). Bonpoc u npakTudeckoe 3a1aHie BEIOUPAIOTCS CaMUM TIPENoJaBaTesIeM.

[Ipumeuanue: DOHABI OLIEHOYHBIX CPEACTB, BKJIIOYAIOIIME THUIIOBBIC 3a/laHUSI U METOJABI OLICHKH,
KPUTEPUU OIICHUBAHMS, TIO3BOJSIONINE OLICHUTh PE3YAbTaThl OCBOCHHS JAHHON AMCLUILIMHBI
obyuarouumucs ¢ OB3 moryTt Bxoauts B coctaB PII/] Ha mpaBax OTAeIBHOTO IOKYMEHTA.

IIporpammy cocraBuia:

A.B. Bypooun — nonent kadenps! Beicieii Mmarematuku MOIII kanaunat Guanko-maTeMaTuuecKux
HAayK, JIOLECHT

Penenzenr:

B.K. AprembeB — noneHt kadenps! Beiciield Matematuku MOIII kanaumar Gu3nko-MaTreMaTHIeCKuX
HayK, JOLEHT
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