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1. HEJIA U 3AJAYN OCBOEHUA AN CHUIIJIMHbI

Ieabr0 OCBOCHHS AUCLUUIUIMHBI SBISIETCS MOATOTOBKA 00YYaIOUINXCS K MPO(ECCHOHATBHON aes-
TEITLHOCTU TTyTeM (OPMHUPOBAHMS 3HAHWM, YMEHUA W HABBIKOB JIOTUYECKOTO MBIIUICHHS, HAYYUTh TPHU-
MCHCHUA annapaTa MAaTCMATUKU K HOCTpOGHI/IIO MaTeMaTHUYCCKUX Moneneﬁ TCXHUYCCKHUX HpO]_IeCCOB nu
MOCTPOEHUIO PEIICHUM ISl ’TUX MATEMATHYECKUX MOJICIICH.

3amaun:

- YMETh MPUMEHSITH TIOJyYCHHBIC 3HAHUS I PEIICHHS TEXHHUECKUX 3a/1a4;

- CaMOCTOSTENIBHO U3Y4YaTh HAYYHYIO JINTEPATYPy O MAaTEMATUKE U €€ IIPUMEHEHUIO K PELICHUIO

MPaKTUYECKHUX 3a/1a4;

- HepeBO,Z[I/ITb I/IH)KGHeprle 3a4a4YU Ha MaTeMaTI/I‘IeCKI/Iﬁ SA3BIK,

- IPUMEHATHh MaTEeMaTHYCCKHUE METOIbI JJIS PEIICHUs] MHKEHEPHBIX 3a/a4 C UCIOJb30BaHUEM I1a-

KCTOB CHMBOHBHOﬁ MaTCMAaTHUKU.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

I[I/ICI_II/IH.HI/IHa I[OHO.HHI/ITGJIBHBIG TJIaBbl MaTEMAaTUKU OTHOCHUTCA K O6H3&T€HBHOﬁ YaCTH IMporpam-
MbI B popMupyeT B 11e1oM kommneteHuo YK-1, npenycmorpennyro ®I'OC BO.

HepequL MoCJICAYIOUX AUCHUIUIAH, TJII KOTOPBIX HGOGXOI[I/IMBI 3HAaHUA, YMCHHA U HABBIKH,
dhopMupyeMble TaHHOW TUCIUTITAHOMN:

Teopust IpUHATUSA PEIICHUI
3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI

OcBoeHue QUCHUIUIMHBI HalpaBlIeHO Ha (YOPMUPOBAHHE HJIEMEHTOB CIEIYIOIINX KOMIETEHIHA B
cootBeTcTBUM ¢ OC BO 1 OIl BO no nanHOMy HanpaBJIEHUIO TOATOTOBKHU:

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUeHUS MO0 TUCHHILIMHE (MOIYJ/II0), COOTHECEHHbIX
¢ MHAUKATOPAMHU 10CTHKEHUSI KOMIIeTeH M

KoMnerennus NHaukaTopbl 10CTHKEHUST KOMIIe- Pe3yabTarsl 00y4yeHus
TeHI U

VYK-1. Ciocoben VYK-1.1 Arammzupyert npobiaemuyto | 3HaeT: MeTobl pa3pabOoTKH U TTOUCKA
OCYILECTBIISATh KPU- | CUTYAIMIO KaK CUCTEMY, BBISIBJISISL €€ | KOMIIPOMUCCHBIX PEIICHHI
THYCCKUN aHaIIN3 COCTABJIAIONINE U CBSI3U MEXKIY HUMH | YMEET: BBISIBISATh MPUOPUTETHI pelie-
MPOOJIEMHBIX CUTYa- HUS 33724, BEIOUpATh U CO37]aBaTh KPH-
M Ha OCHOBE CH- TEpUHM 3a]1a4 Ha OCHOBE JIONIOJTHUTEIb-
CTEMHOTI0 II0JIX0/a, HBIX T'JIaB MaTEMaTHKH
BBIpaOaThIBATh CTpa- Bnaneer: unctpyMeHTapuem 1Jisl pe-
TETuIo AeiicTBUHU IIeHUA MaTeMaTHYECKHX 3a7a4 B CBOCH

MpeAMETHOM 001acTr

VYK-1.2 Onpenensier npoGenbl B UH- | 3HAET: OCHOBBI TEOPUH 000OIIICHHBIX

dbopmanmu, HeOOXOIUMOH /IS pe- (GYyHKUIMH ¥ UHTETpaTIbHBIX Tpeodpas3o-

HIEHUs TPOOJIEMHOM CUTYallNH, U BaHUU

MPOEKTUPYET MPOILIECCHI MO UX YMeer: UCTIOIb30BaTh YIiyOIeHHbIE

YCTPaHEHHUIO TEOPETHYECKHE U ITPAKTUIECKHE 3HA-
HUSI

BJ'I&I[CCTZ COBPCMCHHBIMM MaTEMATUUC-
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N e

CKHUMHU MCTOJaMH I/ICCJIGI[OBaHI/Iﬁ

VK-1.3 Kputnuecku orieHuBaeT
HA/IeKHOCTh HCTOYHUKOB HHPOpMa-
uu, paboTaeT ¢ MPOTUBOPEUUBOM
uHpopManuen U3 pa3HbIX HCTOYHH-
KOB

3HaeT: TEOPHUIO MPUOIMIKEHHBIX METO-
JIOB PEILLIEHUs YPaBHEHUN MaTeMaTH4e-
CKOH (hU3UKH

VYwmeer: MNPUMCHATH MCTOAbI MATCMATH-
YEeCKOT0 aHaIM3a MPH PEIICHHH WHKe-
HCPHBIX 3a1a4

Brnaneer: 3HaHUSAME, KOTOPBIE HaXO0-
JSITCA Ha TEpeI0BOM pyOexe HaAyKu U
TEXHUKH B 00J7aCTH NpodhecCHOHaTBHOM
ACATCIIbHOCTHU

VK-1.4 PazpabaTsiBacT u coaepika-
TEJIbHO apI'yMEHTHUPYET CTPATErUuI0
perieHust MPOOJIEMHON CUTYallny Ha
OCHOBE CHCTEMHOT'O ¥ MEXKIUCITH-
TUTMHAPHOTO MTO/IX0JI0B

3HaeT: Teopuio ypaBHeHui Koiamoro-
pOBa JJIA OIICHUBAHUS U Hpe,Z[CTaBJIe-
HUS PE3yIbTATOB BBITIOJHEHHOMN pado-
ThI

YmMmeer: CaMOCTOSTEIIBFHO BBITIOJIHATE
HCCJICOOBAHUS HA 68.36 JOITOJIHUTCIIb-
HBIX I'J1aB MATEMAaTHKU

Bnazgeet: crmocoOHOCTHIO CAMOCTOS-
TEJBLHO BBIIOIHATE UCCIIENOBAHUS

VYK-1.5 Crpout cuenapuu peanusa-
IIUH CTPATEruH, OTIPEIEIsisl BO3MOXK-
HBIE PUCKH U TIpeJyIarasi myTH uxX
yCTpaHEeHHUS

3HAeT: OCHOBBI TEOPUH CITy4alHBIX
MPOIIECCOB MpHU (HOPMYIUPOBKE LIETIEH
M 3aa4 UCCJICIOBAHUS

YMeeT: caMOCTOSITEIPHO U3ydaTh
HAy4HYIO JINTEPATYpPy 110 IIPUKIIaIHBIM
BOIIPOCAM MaTeMaTHUKH

BJI&,Z[@QTI HaBbIKaAMHU HpI/IMeHeHI/I}I Ma-
TEMaTHYECKOTO anmapara Jijisl peeHus
TEXHUYCCKUX 3aJa4d, BOSHUKAaIOIIUX B
npouecce HNAP
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4. CTPYKTYPA U COAEPKAHUE JUCTIIUITJIMHBI

CTpyKTYypa AUCUHUIIUHBI:

CMOJTeHCKNA
( DUITNAN

“wan_

Cemectp 1

CemecTp 2

Wtoro 3a kypc

AKkageMu4ecknx 4acos

Ne |VHpekc HanmeHoBaHve

®

KoHTpons 3.e. |Hepenb | KoHTponb
PO Beero| K | nex | mas | mp |ker | cp | XOMT A P

TaKT. ponb

Axagemunyeckux 4acos

Bcero

Kou

Nek | Na6 | Mp [ KPM
TaKT.

cpP

Kont
ponk

. |Hepens

KoHTpornb

AxafeMuyecknx Yacos

3.e.

Bcero

KoH

TaKT.

TNek | Na6 | Np | KPM

CP

Kont
ponk

Bcero|

Hepenb

CemecTpbl

51.0.04 [lononHMUTENbHbIE F1aBbl MaTEMATUKM 30 (108 | 34|18 16 6593

o~

30

108

18 16

65

23

OBO3HAYEHMUAA:

Bujbl npoMe:kyTOUHO# aTTecTalu (BUIBI KOHTPOJIS):
OK3 — DK3aMeH;

3a0 —3a4eT ¢ OLCHKOM;

3a — 3aJer;

Bunsbi pador:

KoHTakT. — KoHTaKkTHas paboTa 00yJaIOmUXCs C MPEToaBaTelIeM;
JIek. — TeKIIMOHHBIC 3aHATHS,

JIa6.— nabopaTopHbie pabOTHI;

[Ip. — npakTHUeCKHE 3aHATUS;

KPII — kypcoBas paboTta (KypCOBOM MPOEKT);

PI'P — pacuetHo-rpaduueckas pabdora (pedepar);

CP — camocTosiTenpbHas paboTa CTYICHTOB;

3.e.— 00beM JAVCIHILTUHBI B 3a4ETHBIX STUHUIIAX.
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Conep:xanue IMCUMILIHHBI:

Ne

HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COACPKAHHE

1

JleKunMoHHBIE 3aHATHS:

1.1. Kpaesble 3amaun mia auddepeHunanbHbix ypaBHeHHH. CBeieHue KpaeBOW 3a1aud K
nByM 3anayam Komm.

1.2. Mertox KoJIOKaluil Ui pelieHus KpaeBbix 3agad. Meron byonosa-I"anepkuna. Ceene-
HUE KPaeBOM 3aJ]a4 K pa3HOCTHOM cxeMe. MeTo/1 MPOrOHKH.

1.3. [Tonsitue 000OMICHHBIX (PYHKIIMNA, MX CBONCTBA M aNMpPOKCHMAIUS 3JIEMEHTApHBIMHU
byHkuusiMu, mpeodpaszoBanue Jlamnaca 0600meHHbIX QyHKIUN.. [I[puMenenne 00001eHHbBIX
(GYHKIHA K peIIeHUI0 OOBIKHOBEHHBIX TU(PEepeHIINATBHBIX YPAaBHCHHIA.

1.4. Oynknuu ['puHa W UX NMPUMEHEHHE K PEHICHUI0 OOBIKHOBEHHBIX AU dEepeHIIHaTbHBIX
YPaBHEHUH.

1.5. Psn dypwe u unTerpansHoe npeodpazoBanue dypre. Csa3p npeodpasoBanuss Oypbe u
npeoOpaszoBanus Jlamnaca. [Ipumenenue psiga u npeodbpazoBanus Oypbse B MaTeMaTHYECKON
dusuke.

1.6. [Tonsitue o BeliBeT-peoOpa3zoBanmsix. Cucrembl BeiliBner-dynknuii. [Ipumenenue
BeiiBner-npeobpazoBaHuii.

1.7. Cerounbie PYHKIIMU U UX UCIIOJIb30BAHUE TSI TIPECTABICHHUS MPOU3BOIHBIX. MeTo ce-
TOK peIlleHUs] YPAaBHEHUI B YaCTHBIX MPOU3BOJHBIX (THUI PAa3HOCTHOM CXEMBbI, 1a0JIOH, MOHS-
THE alIPOKCUMALUU U YCTOWYMBOCTH).CIIEKTpaJIbHBIN NPU3HAK YCTOMYMBOCTH Pa3HOCTHOMN
cxeMbl. IlocTpoeHne pa3HOCTHBIX CXEM AJI1 yYpaBHEHMs TEILUIONPOBOAHOCTU. MccnenoBanue
YCTOMYMBOCTHU MOJyUYEHHBIX PA3HOCTHBIX CXEM.

L.8. OcHOBHBIE TIOHATHS TEOPUU MACCOBOTO oOcyxkuBanus. ['pader. MapKkoBcKkHe POIECCHI.
VYpaBuenust Konmoroposa. Cuctemsl «rudenu-pa3MHokeHus». CUCTeMbl MacCOBOTO 00CITY-
’)kuBaHus ¢ otkazamu. ®opmyna Dpnanra. @opmyna Jlurtna angs C M O. OnHOKaHaNbHBIE U
MHoroka"aibHbie CMO ¢ HeorpanndueHHOUN odepenbto. N -kaHanbHble CMO ¢ HeorpaHH4YEeH-
HO# ouepenpro. Xapakrepuctuku dpdexrusHocTrt CMO. CMO ¢ orpaHnueHHON 0uepepblo.

1.9. [Tpumeneane CMO s aHanu3a TEXHUYECKUX cUCTeM. Koa(h(uIMEeHTh TOTOBHOCTH
TEXHUYECKUX CHCTEM C SIBHBIMU U CKPBITBIMU OTKa3amHu. [Iporecchl rubenu-pa3MHOKEHHS.
Cucrtembl MaccoBOro o0cirykuBanus ¢ otkazamu. @opmyna Dpnanra. Popmyna Jluttna ms
C M O. OpnokananpHbple U MHOrokaHaabHele CMO ¢ HeorpaHm4eHHON odepenpro. N -
kaHaibHble CMO ¢ HeorpaHwdeHHOW ouepenbto. XapakTepuctuku 3ddexruBHocTH CMO
CMO c orpann4eHHON O4Yepeiblo. AHAIN3 TEXHUUYECKUX CUCTEM.

[IpakTHueckue 3aHsATUS:
2.1. CBenenue kpaeBoil 3a7auu K ABYM 3a1adaM komu. OTHOpOAHbBIE KpaeBble 3aaun: METO
KOJIJIOKALIMH /715 pelieH s KpaeBbIX 3a1a4, Mmetoa byOHoBa -I"anepkuna, cBeJieHre KpaeBoil 3a-
Jauyl K pa3HOCTHON cxeMe. MeTo KOJUTOKaMid AJis pelieHus KpaeBbIx 3a1a4. Meron byOnosa
-I'anepxuna. CBenenue kpaeBoi 3ajaun K pa3HOCTHOM cxeMe. Meroa nporonku. HeogHopoa-
HbIE KPAaeBbIE 3aJIa4H.
2.2. ITonsitne 006001IEHHBIX (GYHKIIMMA, UX CBOMCTBA M alllIPOKCUMAITUS dJIEMEHTapHBIMU (DYHK-
nusMH, mpeodpazoanue Jlammaca 0600meHHbIx GyHKImi. Oyakunn ['puHa 1 UX TpUMEHEHNE
K pelIeHUI0 OOBIKHOBEHHBIX TU(DPEpEeHIINATBHBIX YPAaBHCHUM.
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2.3. UnTerpanbHoe npeodpazoBanne Oypoe. [lpumenenne psaa u npeodbpazoanus Oypbe K
YPaBHEHUIO TETIJIONPOBOJHOCTH U BOJIHOBOMY ypaBHeHHIO. [loHATHE O BelBIeT -
npeoOpazoBanusax. [I[puMeHeHne BeBIeT-MMpeoOpa3oBaHUi

2.4. Cerounbie (PYHKIIMU U UX MCIIOJIB30BAHKE JIJISl IPEICTABIICHUSI IIPOU3BOIHBIX. MeToj ce-
TOK peLlIeHUs] ypaBHEHUI B YaCTHBIX MPOU3BOAHBIX (THI PA3HOCTHON CXEMBbI, IAOJIOH, TOHITHE
anMPOKCUMAIIUN U YCTOMYUBOCTH ). CIIEKTPabHBIN MPU3HAK YCTOMYMBOCTH PA3HOCTHOM CXe-
MblI. [TocTpoeHre pa3sHOCTHBIX CXEM JJIsl YPaBHEHHS TEIUIONPOBOAHOCTH. VccnenoBanue
YCTOMYMBOCTH MOJTYUYEHHBIX PA3HOCTHBIX CXEM.

2.5. YpaBuenus Konmoroposa. Cucremsl «ruenu-pasMHoKeHUs». CUCTEMBI MaCCOBOTO 00-
ciyxuBanus. @opmyina Jpnanra. @opmyina JIurraa nus C M O.

2.6. N -xanansnabie CMO ¢ orpannyeHHO# ouepenpto. Xapakrepuctuku dpdexrusHoctrn CMO.
CMO c orpanndeHHol ouepenpto. N -kaHaiabHble CMO ¢ HeorpaHUYEHHOM o4Yepepro. Xapak-
tepuctuku d3ppexktuBHOCTH CMO. CMO € HEOrpaHUYEHHON OYepEIbIO.

2.7. AHanu3 TEXHUYECKUX CUCTEM.

2.8. 3aueTHoe 3aHATHE.

3 CamocrosiTenbHas paboTa CTy/I€HTOB:

-KpaeBble 3anaun. M3yueHne MeTo10B pelIeHMs KpaeBbIX 3aJ1a4 [10 MaTepuaiaM IIpe3eHTalui,
JUTEpaType M MaKeTa CUMBOJIBHON MaTeMaTHKH;

-IIpuMeHeHune nakeTa CUMBOJIbHOW MaTEMAaTHKHU K pelIeHUIO AU depeHInaTbHbIX YPABHEHHH.
Nzyuenue merona ¢pynkiuii ['puna u 06001IeHHBIX (HYHKITHIA;

-Pemienre ypaBHeHU# B 4aCTHBIX MPOU3BOAHBIX (BOJIHOBOTO U TEIIOMPOBOAHOCTH) C IPUMEHE-
HueMm psna Oypee u npeodpazosanus Oypoe. Pemenne 3anay;

-Cerounsie Meroabl pemenus YUII. Pemenue 3anay;

- Cucrembl MaccoBoro o0ciyxuBanusi. Y pasaenus: Konmoroposa. [IpuMenenne k aHainzy Tex-
HUYECKUX cucteM. Pemenue 3aaau.

Texkyumuii KOHTPOJIb: ONPOC HA MPAKTHUYECKOM 3aHATUU IO TeME KaKJOT0 3aHITHUS IIPH PACCMOTPEHUH
pelIeHus] MpaKkTHYeCcKuX 3afad (6 Tem: KpaeBble 3amaud, QyHKouu ['puna, meton dypwe, ceTodHble
¢ynkuuu, ypasaenus Koamoroposa, CMO).

5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

Tabnuua - O6pa3oBarenbHbIe TEXHOJIOTHH, UCTIOIb3yEMBbIE TIPU PEANNU3ALNN PA3THYHBIX BUIOB YUeOHOH
3aHATHH IO TUCUUIUIMHE

Ne | Bunsl yueOHBIX 3aHATUN OO6pa3zoBarenbHbIe TEXHOJIOTUU
n/m
1. | Jlexuuu Kiaccuueckast (TpaauiinoHHas) JEKIUs

Jlexuus, cOCTaBICHHAs HA OCHOBE PE3yJIbTaTOB HAYYHBIX UCCIIEN0-
BaHUi{, B TOM YHCIIE C Y4ETOM PETHOHAIBHBIX 0COOEHHOCTEH Mpo-
(eccnoHaIbHOM EATENIBHOCTH BBIITYCKHUKOB U MOTPEOHOCTEH pa-
6oTonateneit

NuauBuayanbHble U TPYIIIOBBIE KOHCYJIBTAIUMH 110 IUCLHHUIIIMHE

2. | IlpakTuueckue 3aHATUS TexHonorust 00y4eHusI Ha OCHOBE PEILLIEHUS 33714 U BHIMOTHEHUS

7
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yIpa)KHECHUN

3. | CamocrosTenbHas paboTa NudopmMannoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH (IOCTYIl K
cryaeHToB (BHeayautopHas) | QUOC ¢unmana, k ObC ¢unmana, noctyn Kk MHPOPMALMOHHO-
METOIMYECKIM MaTepraam 1o JUCIHUILIHHE)

Kontpoib (mpomexxytounast | KommbrorepHoe TecTrpoBanue B cuctemMe Maple npu ciade 3auera
aTTecTalus: 3a4eT)

6. OLEHOYHBIE MATEPHAJIBI 11l TEKYLIETO KOHTPOJISL U
IMMPOMEKYTOYHOM ATTECTALIAY — JUIA OLIEHKY KAYECTBA OCBOEHUSA
TV CHATIIAHBI

K mpomexyTo4HOW aTTecTaluuu CTYJIEHTOB IO JUCUUIIJIMHE MOTYT MPUBJIEKATHCS MPEICTABUTENN
paboTomaTeneid, mpernoaaBaTey MoCiIeIyNNX JUCIUILINH, 3aBeAyIoNe Kadeapamu.

OneHka KayecTBa OCBOCHUS AUCLUIUIMHBI BKIKOYAET KaK TEKYIIUH KOHTPOJIb yCIEBAEMOCTH, TaK
Y MIPOMEXKYTOUHYIO aTTECTALIUIO.

OueHovHbIe CPeCTBA TEKYIEero KOHTPOJISl yCIIeBAeMOCTH:

1. Pemnth KpaeByro 3a7ady METOAOM KOJUIOKAIUH.

{{},{2] +x = cox(mx)y™W + 2- (x2 4+ 2) -y = 2 = cos(nx)
yHO =0y (1)=0

2. Pemuth kpaeByro 3amauy MeroaoM byOHOBa-I anepkuHa.

{{}’{2} +x = cox(mx)y™ + 2+ (x* + 2) - y = cos(nx)
yPO) =0y (1)=0

3. Pemnts kpaeByto 3a1auy MetonoMm IIporonku

@ +x * cox(mx)y™ + 2 (x* + 2) - y = cos(mx)
y(0) +2+yW(0) =2,yD(1) = -1

4. Tloctpouts ¢pynkuuio I'puna ans nuddepeHnuaisHoro onepaTopa U HaiTH pereHne

3aJa4M KOUIH JIJIs 33aHHOTO AU depeHnanbHOro ypaBHEeHUs, TOCTPOUB IpaUK pereHus u
MEPBOW MPOU3BOIHON PELIEHHUS

{{},{2] + q- }r{l] + 4 - y = COS(EI)
y (0) =+3,y(0) = —4
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5. Tloctpouts pemenue 3amaun Komu mist 3aganHoro nuddepeHmaibHOT0 YpaBHEHHS
[Tpu nomoru npeoOpa3zoBanus Jlamnaca, HOCTpouB rpaduk pelieHus U MepBO MPOU3BOIHON
penieHus

{};{2} 4+ 8- y'{l} + 4 - V= COS(ZX)
.}T (O) = —3, }’{1](0) - +4

6. PeruTs 331249y 1715 ypaBHEHUS TEIIONPOBOJHOCTH METOJOM CETOK, MMOCTPOUB rpaduK peIeHUs
Ut{l} — O.IUE} = 3cos(mx)
U(x,0) =x(x—1)
U(0,t) =2+ cos(t),U(1,t) = —3 + sin ()
OueHoYHbIE CPEICTBA MPOMEKYTOYHO ATTECTAIIMM:

IIpuMepHBIe 3a1a4u U1 CAAYU 3a4€Ta:

1. CocraBuTh HecTalMOHApHYIO cucTteMy ypaBHeHuir Kommoroposa anst CMO c¢ 3aganHbIM Tpadom
u pemth ee. [lepBonavdanpHO cucteMa Obuia B s4. 3a1ady peniaTh YUCICHHO, TTPU TTOMOIIU BTO-
PO 4acTH MPOTrpaMMBI.
3amayva:

2. Omnpenenuthb xapakrepuctTuku padotel CMO ¢ 1 kaHamamu o0CIy)KMBaHUSA U 5 MECTaMH B OUe-

DEJIM, eCIIM 3aaHbl  MHTCHCUBHOCTH A =6 1 H=1 . Iocrpoenne rpada CMO o6s3a-
TCIIBbHO.

3. Ompenenuts xapakrepuctuku padotel CMO ¢ 6 kaHamamMu 00CITy)KMUBaHHsI, €CITH 3a/1aHbl  WH-
TEHCHBHOCTH A =6 u H=2  Tlocrpoenue rpapa CMO obs3aTensHO

4. Haiitu k03P PUITMEHT TOTOBHOCTH TEXHUYECKOW CHCTEMBI, 3a/laHHOM Tpadom. Crctema paboTo-
9
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crioco6Ha B coctostHuU SO mnu s5 wiu s3. Cucrema npopadboTalia 10CTaTOYHO JTUTEITbHBIN
POMEXYTOK BPEMEHH (COCTaBHUTh M PEIINTH CTAlMOHApHBIE ypaBHeHNs1 Konmoroposa)

5. Metonom ®Oypbe( pa3aeneHust IEPEMEHHBIX ) PEIIUTh 33IaHHOE BOJTHOBOE YpaBHEHHUE

@ @
Ul -4 =0 ”
U(x,0) =0, U (x,0) = f(x)
6. \U(0,t) =0,U(1,t) =0

7. Tne f(x),3amana rpaduyecku

Y

2

0.6 0.8 > =
8.

9. Pemmth KpaeBylo 3a1auy MmeronoMm byOHoBa-I anepkuHa.

{{},(2} +x * cox(mx)y®W + 2+ (x2 + 2) - y = cos(mx)
10 y @=0yP@®=0

11. Pemuth kpaeByto 3agauy metoaoMm I[Iporonku

{ {v@ + xcox(mx)y™W + 2 - (x? +2) -y = cos(mx)
2.y @ —-2+yP0)=22+y +yP(1)=-1
10
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13. CocTaBuTh HecTalMOHAPHYIO cucTeMy ypaBHeHni Kommoroposa mist CMO c¢ 3apanHbIM rpadom
u pemmnth ee. [lepBonavdanpHO cucTema Oblia B s3. 3a1ady peniaTh YUCICHHO, TTPU TTOMOIIU BTO-
pOii YacTH NPOrpaMMBbl)

14. Haiit k03(ppHuImeHT TOTOBHOCTH TEXHUUECKOW CHCTEMBI, 3a1aHHoi rpadom. Crucrtema padboTo-
crioco6Ha B coctostHuu SO wiu s5 win s3. Cucrema npopadoTalia 10CTaTOYHO ATUTEITbHBIN
MIPOMEKYTOK BPEeMEHH (COCTAaBUTh U PEUINTh CTAllMOHAPHBIE ypaBHEHUs! Koamoroposa)

15. Onpenenutsh xapaktepuctuku padotsl CMO ¢ 2 kaHamaMu 00CITy)KMBaHUS U 5 MECTaMH B o4epe-

I, €CIIM 3a[aHbl MHTCHCUBHOCTH A =6 1 H=1 . IMocrpoenne rpada CMO o06s13aTemnn-
HO.

16. PemuTh KpaeBylo 3a7a4y METOJA0M KOJUIOKAIUH.

{y@ + cox(mx)y™ + 2 - (x2 + 2) -y = cos(2mx)
yH) =0y (1)=0

11
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17. Pemmmth kpaeBylo 3agauy metroaoMm byOnoBa-I anepkuHa.

{{ym + cox(r)y® +2- (x2 +2) -y = cos(2mx)
},{1]' (0) — G'}r (1) — CI

18. Pemnth kpaeByto 3agadyy meronoM IIporonku

{{},m + cox(mx)y® +2- (x? +2) "y = cos(2mx)

19. ybo) =2y (1)=-1

20. IToctpouts pynkuuto I'puna ans nuddepeHnnanibHOro oneparopa U HalTH peleHne 3a1a4u
KOILIM AJIs1 3alaHHOTrO AU depeHnanbHoro ypaBHeH s, OCTPOUB IpaduK pereHus 1 NepBoi
IIPOU3BOJHON peLICHUS

{{},{2] + 8 -}1{1] + 14 - }" = COS(ZR—X)

21. y (0) =42,y (0) = -2

22. Tloctpouts pemieHue 3agaun Komm 11 3aqanHoro qudgepeHaabHoro ypaBHeHus Ipy 1Mo-
MoIIH npeodpazoBanus Jlammaca, mocTpous rpaduk peuieHus U MepBOi MPOU3BOTHON PEIICHUS

{{},(2} +8-yW 114y = cos(2mx)

23. y (0)=2,yP(0)=-2

24. Pemuth 3a/1a4y AJi ypPaBHEHHUS TEIUIONPOBOJAHOCTH METOIOM CETOK, MOCTPOUB IrpapUK peuieHus

Ut{tl} — O.lUg} = 2 cos(mx)
U(x,0) =x(x—1)
75 \U(0,t) = cos (t),U(1,t) = sin (t)

26. CocTaBUTh HECTALlMOHAPHYIO cucTeMy ypaBHeHuir Konmmoroposa st CMO c¢ 3aganHbIM Tpadgom
U pemnTh ee. [lepBoHavdanpHO cucTeMa Oblia B S5. 3a/1ady peniaTh YUCICHHO MPU MTOMOIIU BTO-
PO 4acTH MPOrpaMMBI.

12



Hanpaenenue noocomosxu 13.04.02 «Onexmposunepeemura u 51eKmpomexHuKay

CMOSTEHCKNI
Mazucmepckas npoepamma « 1eKmponpusoowvl U CUCmeMbl YIpaseileHus (\ 4
9/1eKMPONPUBOO06)» [YEY D,

PIIJ] 51.0.04 «/[ononHnumenvHbie enasbl MamemMamuxu

27. Onpenenuth xapaktepucTuku padotel CMO ¢ 3 kaHamamu o0CTy)XKMBaHUS U 3 MECTaMH B OUe-

DEJIM, eCIIM 3aaHbl  MHTCHCUBHOCTH A =6 1 H=1 . Iocrpoenne rpada CMO o6s3a-
TCIIBbHO.

28. Onpenenuth xapakrepucTuku padbotel CMO ¢ 6 kaHaaMu 00CTyKUBaHUS, €CITU 33aHbl  WH-
TEHCHBHOCTH A =2 u H=1 . Tocrpoenue rpadpa CMO o6s3aTensHO

29. Haiita k03 (pUIMEeHT TOTOBHOCTH TEXHUYECKOU CUCTEMBI, 3aaHHO Tpadom. Crctema paboTo-
criocoOHa B coctostHuHU SO mn s5 um s3. CucreMa mpopadoTtaiia J0CTaTOYHO JITUTEIBHBINA MPO-
MEXYTOK BpEMEHU

30. Metonom @yphe (pa3aeneHust IEpeMEHHBIX) PELIUTh 3aIaHHOE BOJTHOBOE YpaBHEHUE
u? —au® =0
Ux0) = f(x), U0 =0
U@,t) =0,U(1,t) =0

I'me f(x), 3anana rpaduuecku

13
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¥
O

2 e — — — —

31. Pemmth KpaeByto 3a1auy meronoMm byOnoa-I"anepkuHa.

{y@ + cox(mx)y™ + 2 - (x2 + 2) -y = cos(2mx)
y (G) — O' }1{1] (1) =0

32. PemmTh KpaeBylo 3aja4y METOJOM IPOTOHKH

{y@ + cox(mx)y™ + 2 - (x2 + 2) -y = cos(2mx)
v (G) — 2.}1{1](1) = —1

B ¢unmane ucnonp3yercs cucremMa ¢ TPaIuIIMOHHOW IIKAlIOH OIEHOK — "oTiamyHO", "Xopomio",
"y IOBJIETBOPUTEILHO", "HEYIOBIETBOPUTEILHO'", "3auTeHO0", "He 3aureHO" (manee - mATHOAIBHAS CH-
2 2 2
cTemMa).

dopmMa NpOMEKYTOYHON aTTECTALUHU 110 HACTOSIIEH TUCHUILINHE — 324€T C OLIEHKOM.

HpI/IMeHHeMBIe KpI/ITepI/II/I OLICHUBAHUA 110 AUCIHUIIJIIMHAM (B COOTBCTCTBHUHU C I/IHCprKTI/IBHBIM
nucbMoM HIY MOBU ot 14 mas 2012 roma Ne 1-23):

Onenka Kpurepun onieHKH pe3ynbTaToB
10 TUCLH- 00yueHHs 110 JUCLUIUIMHE
IUIMHE
«oTIM4HO»/ | BeicTaBisercs oOyuaromemMycs, oOHapyKUBLIEMY BCECTOPOHHEE, CHCTEMAaTHYECKOe U
«3a4YTEHO ri1ry0OKO€ 3HaHNE MaTepUAIOB U3yYCHHOMN TUCIMIUIMHBI, yMEHHUE CBOOOIHO BBITOIHSATD
(oTM4HO)»/ | 3a7aHuUs, IPEAYCMOTPEHHBIE IPOTPAMMOM, YCBOUBIIMI OCHOBHYIO M 3HAKOMBIH € J10-
«3a4TEHO» NOJTHUTENBHOM JTUTEpaTypoil, peKOMEHIOBaHHOM paboueil mporpaMMol AUCHUIUINHBL;

MIPOSIBUBIIIEMY TBOPYECKHE CIIOCOOHOCTH B IIOHUMAHHH, U3JI0KCHUH U MCTIOIb30BaHIHT
MaTepuaioB M3YYEHHOW IUCIHILIMHBI, OE3yMpEeYHO OTBETHBIIEMY HE TOJILKO Ha BO-
MpOChl OWJIeTa, HO M Ha JIOTIOJHUTEIBbHBIC BOMPOCH B paMKax pabouyell mporpamMmbl
JUCLUILIMHBI, TPaBUJILHO BBIOJIHUBIIEMY MpakTH4YecKoe 3ajanue. OueHka Mo Juclu-
TJTMHE BBICTABIISIIOTCS 00YUYaIOMEeMycCs ¢ y9€TOM Pe3yIbTaTOB TEKYIIETr0 KOHTPOJIS.
Komrmerenium, 3akperi€éHHbIe 3a AUCHUILIMHON, cPOPMUPOBAHBI HA YPOBHE — «ITa-
JIOHHBII.

14
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Onenka Kpurepun onieHKH pe3ynbTaToB
0 TUCIH- o0y4eHus o JUCIUIINHE
TUTHHE

«XOPOILIO»/ BrictaBnsercs oOyuaroniemycs, 0OHapyKUBIIEMY IOJHOE 3HAHHWE MaTepuaia U3y4eH-

«3a4TEHO HOW JMCHHUIUINHBI, YCTIEIIHO BHIMOIHSIONIEMY MMPEAYCMOTPEHHBIC 3aJaHUSI, YCBOUBIIIC-

(xoporo)y»/ My OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO paboueill mporpaMMoil AUCITUTUIMHBL,

«3a4TECHO» MOKA3aBIIEMy CHCTEMATHYECKHI XapaKTep 3HAaHWU MO MUCIUILUIMHE, OTBETUBIIEMY Ha
BCE BONPOCHI OWJIeTa, MPAaBUIBHO BBHIMOJIHUBIIUN MPAKTUYECKOE 33JaHHE, HO JOIy-
CTHUBIIHIA TIPU 3TOM HENPUHIMITHAATIBHBIC OIHOKH. OIeHKA M0 JUCIUIUINHE BBHICTABIIS-
I0TCs 00y4aroeMycst ¢ y4€TOM pe3yIbTaTOB TEKYIIEro KOHTPOJISL.
Komrmierenium, 3akperi€HHbIE 32 AUCHUILTUHONW, chOpMHUpPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTHIN.

«yIoBIeTBO- | BricTaBmsiercs oOydaromemMycs, 0OHapyKUBIIIEMY 3HaHHWE MaTepuaia U3y4eHHOH Juc-

pUTETBLHOY/ [UTTMHBI B 00beMe, HEOOXOIUMOM ISl JabHEHIIeH yueObl B mpeacTosuiei paboThl

«3a4TE€HO 1o MPOQECCHH, CIPABISIFONIEMYCSI C BBITIOJTHEHUEM 33IaHU, 3HAKOMOMY C OCHOBHOM

(YIOBIETBO- | TUTEpaTypOH, PEKOMEHI0BAaHHOW pabodeil mporpaMMon JUCITUTIIIMHBI, JOITYCTHBIIEMY

PUTENBHO)»/ | MOTPEIIHOCTh B OTBETE€ HA TEOPETHUECKHUE BOMPOCHI W/MIU TPU BHITIOJTHEHUH MPAKTHU-

«3a4TEHO» YeCKUX 3aJaHMii, HO oOyajarouieMy HEOOXOIUMBIMHM 3HAHUSIMU IS UX YCTpPaHEHUS
MOJI PYKOBOJICTBOM TMIPEroaaBarens, MO0 HEMPaBHJILHO BBITIOJHUBIIEMY MpaKTHYe-
CKO€ 3aJlaHKe, HO 110 YKa3aHUIO MpernojaBaTelis BHIIOJHUBLIEMY APYTHUe MPAKTHUYECKHE
3a/laHus U3 TOTO KE pasjiena TUCIUTUIAHEL..
Komnerenmuu, 3akpersiéHHble 3a TUCHUIUIMHON, c(pOpMHUPOBAHbI HA YPOBHE — «IIOPO-
TOBBIN.

«HEeyOBJIe- BrictaBnsercs oOydaronieMmycsi, 0OHapy>KUBILIEMY Cepbe3HbIE MPOOENbI B 3HAHUSIX OC-

TBOPUTEIIb- HOBHOTO MaTepHalla W3YYCHHOW TUCIHUIUIMHBI, OMYCTUBIIEMY MPUHIUIHAILHEIC

HO»/ HE 3a- OLIMOKY B BBIITOJIHEHUU 33/1aHUI, HE OTBETHUBILIEMY Ha BCE BOIIPOCHI OMiIeTa M JOMOJ-

YTEHO HUTEJIbHBIE BOIIPOCHI 1 HEMIPABIIIBHO BBITIOJIHUBIIEMY MPAKTHUECKOE 3a/laHue (Hempa-
BUJILHOE BBIMIOJIHEHUE TOJIbKO MPAKTUYECKOTO 3aJaHUsl HE SBIAETCS OIHO3HAYHOU
MPUYMHON JIJIs1 BEICTABIICHUS OIICHKU «HEYIOBIETBOPUTENBbHO»). Kak mpaBuiio, oreHka
«HEYIOBJIETBOPUTEIHHO CTABUTCS CTYACHTAaM, KOTOPbIE HE MOTYT MPOAOIKUTH 00yye-
HUE 10 00pa3oBaTENbHON MporpaMme 0e3 JOMOTHUTENbHBIX 3aHSATHI M0 COOTBETCTBY-
foleil nucuuruinae. OLeHKa Mo TUCHUIUIMHE BBICTABIIAIOTCS 00yYaroneMycs ¢ y4éTom
PE3YNBTATOB TEKYIIErO KOHTPOJIS.
KomneTeHuu Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHbIE 32 JUCIUIUIMHON, HEe chopmu-
pPOBaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Y4yeOHoe 1 yueOHO-12a00paTOpHOE 000PYyI0BaAHHE

VYyeOHast ayaAUTOpHs Ui MPOBEACHUS 3aHATUN CEMUHAPCKOTO THUIA, TPYMIIOBLIX U MHAUBUyallb-

HBIX KOHCYJIbTAllU, TEKYLIET0 KOHTPOJIS U IPOMEKYTOUHOM aTTECTallUU, OCHAILLICHHAS:
- CTICIIHATM3UPOBAHHON MEOEIbI0; JOCKOW ayIUTOPHOM;

VYyeOHast ayaAUTOpHs Ui MPOBEACHUS 3aHATUN CEMUHAPCKOTO THUIA, TPYMIIOBLIX U MHAUBUyallb-

HBIX KOHCYJIbTAllU, TEKYLIET0 KOHTPOJIS U IPOMEKYTOUHOM aTTECTallUU, OCHALLICHHAS:

- CIENUAM3UPOBAHHONW MeOeIbl0; JOCKON ayAUTOPHOM; JEMOHCTPAIIMOHHBIM O0OpYAOBaHHEM:
MEPCOHAIBHBIM KOMIBIOTEPOM (HOYTOYKOM), IEPCOHATBHBIME KOMIBIOTEpAMU C MOAKIIOUCHHEM K CETH
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"UuTepuer" u noctynom B SUOC dpumimana;

Jns caMOCTOATENbHOM pabOThl 00YyYaIOUIMXCS MO AUCLUUIUIMHE HCIIOJIB3YEeTCS MOMEIICHUE IS
CaMOCTOSATEIIbHON paboThl 00yYarOIIMXCs, OCHAIIICHHOE:

- CHEUHAIU3UPOBAHHON MeOeIblo; JOCKOW ayIMTOPHOMN; MEPCOHAIBHBIM KOMITBIOTEPAMHU C T10/-
kioueHreM K cetu "Matepuer" u noctynom B JUOC dunmana.

8. OBECIIEYEHHE OBPA30OBATEJIBHOI'O ITPOLECCA JJIsA JINL]
C OTPAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbA 1 UHBAJIM10OB

B xozne peanuzanuy TUCHMILIMHBI HCIIOIB3YIOTCS CIEAYIONINE JOMOJHUTENbHBIE METObI 00yye-
HUS, TEKYIIEro KOHTPOJsSI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTalluyd OOydaroluXcsl B 3aBUCUMOCTH
OT UX UHJUBUYaTbHBIX OCOOCHHOCTEH:

JJIS1 CJIeNbIX M C1a00BUISIIIUX

- JISKIIH O(hOPMIISIOTCS B BUJE DJIEKTPOHHOTO JTOKYMEHTA, JOCTYIHOTO C MTOMOIIBI0 KOMITBIOTEpa
CO CHEeIUAIU3UPOBAHHBIM ITPOIPAMMHBIM 00€CTIeYeHUEM;

- MUChbMEHHBIE 3aJ]aHUsl BBITIOJHAIOTCS HA KOMIIBIOTEPE CO CIECIHAIU3UPOBAHHBIM MIPOTPAMMHBIM
o0ecrnieueHrneM, WK MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTCs MHAUBUIyalIbHOE paBHOMEpHOE ocBerieHne He meree 300 Jrokc;

- 17151 BBIIOJTHEHUS 3aJJaHUs TPU HEOOXOAUMOCTH MPEAOCTaBISAETCS YBETUUUBAIOIIEE YCTPOHCTBO;
BO3MOYXHO TaKe HCIIOJIb30BAHHE COOCTBEHHBIX YBEINYMBAIOIINX YCTPOUCTB;

- MUCbMEHHBIE 331aHUsI OPOPMIISIIOTCS] YBETUUEHHBIM IIPUPTOM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (OpME WIIM BBIMOJHSIOTCS B MHUCbMEHHOW (opme Ha
KOMIIBIOTEPE.

JJISl TJTyXHMX M CJ1200C/IbIIANIuX:

- IEKIUU 0POPMIISIFOTCS B BHJIE€ DJIEKTPOHHOTO JOKYMEHTA;

- MUCbMEHHBIC 33/IaHUS BHITIONHSIOTCS Ha KOMITBIOTEpE B MUCbMEHHOU (hopMme;

- 9K3aMeH U 3a4€T MPOBOJATCS B MUCbMEHHOH (popMe Ha KOMIBIOTEPE; BO3MOKHO MPOBEICHUE B
dhopme TecTUpOBaHUS.

JJISL JIAI ¢ HAPYLIEHUSIMH OTIOPHO-IBUIaTEJIbHOI0 anmnapara:

- JIEKIIMHM 0(POPMIIAIOTCS B BUJE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYIHOIO C MOMOIIbIO KOMITbIOTEpa
CO CHEIUATU3UPOBAHHBIM MTPOTPAMMHBIM 00ECTICUCHUEM;

- MMACHbMEHHBIE 3a/laHUs BBINOIHIIOTCS Ha KOMIBIOTEPE CO CIEHUATU3UPOBAHHBIM MTPOrPAMMHBIM
obOecrneucHUEM;

- 9K3aMEH U 3a4€T MPOBOJATCSA B YCTHOM (popme WM BBIMOJHAIOTCS B MUChbMEHHOW (hopme Ha
KOMIIBIOTEPE;

- UCTIOJIB3YETCS CrienuaibHas yueOHas ayautopus 11 auil ¢ JIOB3 — aya. 106 rmaBHoro yueOHO-
ro kopmyca no aapecy 214013, r. CMmoneHck, DHepreTuueckuit np-a, 4.1, 371aHue SHEepreTUuecKoro 1H-
CTUTyTa (OCHOBHOM KOPITYC).

[Ipu HEOOXOMMMOCTH MPETYCMATPUBACTCS YBETUUCHUE BPEMEHH IS IIOATOTOBKU OTBETA.

[Tpouenypa mnpoBeneHUs MPOMEKYTOYHOW aTTecTalMu Al OOy4yalOUIMXCSl YCTaHaBIMBACTCS C
y4€TOM WX WHAWUBUAYAIbHBIX MCUXOPU3NYECKUX ocobeHHOCTel. [IpomexxyTouHas artectanus MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITATOB.

[Ipn mpoBeneHWHM TPOIEAYPHl OICHUBAHHS PE3YJIBTAaTOB OOydYeHHUs MPEAyCMaTpUBACTCS
UCIOJIb30BaHUE TEXHUUYECKHX CPEACTB, HEOOXOIUMBIX B CBA3U C WHAUBUAYAJIbHBIMH OCOOEHHOCTSIMH
oOyyarormmxcsi. ITU CpelCTBA MOTYT OBITh IMPENOCTABICHBI (UIHAIOM, WA MOTYT HCIOIB30BaThCS
COOCTBEHHbBIE TEXHUYECKUE CPECTBA.

[IpoBeneHne mporeaypsl OIEHUBAHUS PE3YIBTATOB OOYYCHHsS JOIMYCKACTCS C KCIIOJIb30BaHHUEM
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JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

OGecneunBaeTcs A0CTYN K HHGOPMAIMOHHBLIM U Oubauorpaguyeckum pecypcam B cetu Un-
TepHeT Il KaKI0ro odyyaromierocs B (hopMax, aJanTUPOBAHHBIX K OTPAaHMUYCHHUSM HX 3I0POBbS M BOC-
pUATHS UHPOPMAIUH:

JJIS1 CJIeNbIX U C1a00BHAAIIUX:

- B IeYaTHOU (popMe yBETMUYCHHBIM MIPUPTOM;

- B opMe SIEKTPOHHOTO TOKYMEHTA,

- B popme ayauodaiina.

IJIsl TIYXHX U ¢J1200CabIIIAIHX:

- B IeyaTtHou opme;

- B (hopMe 3JEKTPOHHOTO TJOKYMEHTA.

AJis1 00y4aroIMXcsl ¢ HAPYIIeHUSIMH ONIOPHO-IBUIaTeJIbHOI0 annapara:

- B Ie4aTHoH popme;

- B popMe 3JIEKTPOHHOTO TIOKYMEHTA,

- B (hopme ayanodaiina.

9. VYEBHO-METOJNYECKOE 1 HTH®OPMALIMOHHOE OBECITEYEHUE
T CHATIIAHBI

OcHoBHas uTEparypa.

1. Henuco, B.H. Maremarndeckue MOJEId W METOABl B HHXKCHEPHH. YUEOHO-METOAMYECKOE
nocobue / B.H.Jlenucos, C.I1.Kypunun. - Cmonenck: PUO punmuana ®I'BOY BO «<HUY «MDU»
B T. C™monencke, 2018.-212 c.

2. Ilesenes, lO. II. luckpernas matematuka : yuebnoe mocobue / 0. I1. llleBeneB. — 3-e u3n.,
crep. — Cankr-IletepOypr : Jlanp, 2018. — 592 c¢. — ISBN 978-5-8114-0810-8. — Tekcr :
AJIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEeUHAS cucTema. — URL:
https://e.lanbook.com/book/107270 (mara obpamenusi: 01.04.2019). — Pexum pocryma: s

aBTOPU3. II0JIL30BATEIICH. .

JonoJHuTeIbHAS JTUTEPATYPA.
1. ®apnoy C. YpaBHEHHS C YaCTHBIMH TPOW3BOJHBIMU JJII HAyYHBIX PAOOTHUKOB U WHIKCHE-
pos/Ilep. ¢ anrn. - M: Mup, 2010. - 387 c.

CHnuCcoOK aBTOPCKUX METOAMYECKHX Pa3padoToK.

1. B.H. /lenncoB, KOMIUIEKT MaTepUaIoB JUIsl CAMOCTOSTEILHOTO U3yUEHUs 10 AUcCHUIUIMHE «/lo-
MOJTHUTEJbHBIC TJIABBl MAaTEMaTHKU» B (pOpMaTe MyJIbTUMEIUHHBIX MPE3EHTAIUN, pacIIONOKeH Ha caiTe
kadeapsl https:// vim.sbmpei.ru, Ha CTpaHWUYKE MPETogaBaTesl.
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JIMCT PETUCTPAIIUN USMEHEHUU
Howmepa ctpanurg

Ho- Bcero Hara

Mep aH- Haunmenosaune Tlognuce, ©.1.0.

- | 3a- Hy- | CTpa- BHECCHUS U3- Jara

us3- u No JIOKyMeHTa, | BHECIIETO M3MEHe-

Me- Me- HO- - HHUI B o MCHCHU B BBCACHUA U3-

Me- BBOJISIIIIETO HUSI B IAHHBIN K- .

HEH- | HEH- | BBIX | po- | HOKYy- JaHHBIN 3K- MEHEHUS

He- M3MEHEHUS 3eMILISP

HBIX | HBIX BaHH | MCHTC 3CMILJIIP
HUA
bIX
1 2 3 4 5 6 7 8 9 10
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