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1. Illend u 3a0auu oceoenusn oucyuniunst (M0o0yns)

Ilenbro u3ydeHusa nucuuIUIMHbL «/{uddepennuanbable ypaBHEHUA» SBIAETCA HU3YdCHHE
OCHOB TEOpUM U AHAIUTUYECKUX METOJOB pEIIEHUS OOBIKHOBEHHBIX AU(depeHIHaTIbHbIX
ypaBHEHMH, (yHIaMeHTaldbHas MOATOTOBKAa B oOnacTd Jud@epeHInaIbHbIX YpaBHEHUM,
(dbopMHpOBaHHE MaTEMAaTHYECKOW KyJIbTYPHl OyIyLIEro CHEIHaINCcTa, OBJIAJCHHE COBPEMEHHBIM
anmapaToM OOBIKHOBEHHBIX JAU()(epeHINANIbHBIX YPAaBHEHUH B PEIICHUH 3a/1a4 U UX IPUMEHEHHUH B
IIPAKTUYECKOU IEATEIbHOCTH.

JUis.  yCIIEHIHOTO YCBOGHHSI CTyAE€HTaMHM 3HAaHMKA HEOOXOAMMO O3HAKOMHUTh HX C
OCHOBHBIMM MOHATHSMU, METOAAMU U TUNAMM AU depeHIuanbHblX ypaBHeHnd. OnHoi U3 3amay
IIPENOoIaBaHusl JUCLMIUIMHBI SIBJISETCS HAy4YUTh CTYIEHTAa YYUThCS, CAMOCTOSATENBHO paboTaTh C
y4eOHOW U HAy4YHOH JIMTEPATypPOH.

B pesynprare M3ydeHHs IUCHMILIMHBI CTYAEHT IOJDKEH CBOOOJHO OPHUEHTUPOBATHCS B
TaKUX BOMPOCAX, KaK:

— OmnpeJesieHHs] OCHOBHBIX MOHITUN M METOJIbI PEIICHUS 33134 Kypca;

— peuieHne OOBIKHOBEHHBIX Au(depeHInanbHbIX ypaBHEHHUH MEPBOTO  MOPsKa,
Pa3pelICHHBIX U HE pa3pPElICHHBIX OTHOCUTEIIEHO TPON3BOIHOIM;

— peuieHne OOBIKHOBEHHBIX Ju((epeHInaNIbHBIX YpPaBHEHUWH BBICHIMX IOPSAKOB,
UHTETPUPYEMBIX B KBaJpaTypax U ypaBHEHUH, JONYCKAIOUINX ITOHWKEHUE MTOPAIKA;

— pelleHue JMHEHHBIX Ju(epeHIMaIbHbIX YPaBHEHUH N-NIOPsIKa;

— pelIeHue JTMHEWHBIX CUCTEM OOBIKHOBEHHBIX UG GEepeHINATbHbIX YPaBHEHUH.

OBnajgeB 3TUMM OCHOBHBIMHM MOHSATHUSIMM, CTYAEHT JOJDKEH YMETh NPUMEHSATh UX IS
peleHusI KOHKPETHBIX MPaKTHYECKUX 3aj1ad.

2. Mecmo oucyunaunwvt 6 cmpykmype OIIOII BO

Hucuumunza «nddepeHnnanbable ypaBHEHHUs» OTHOCUTCS K 00s13aTenbHOl yactu bioka 1
OCHOBHOH 00pa30BaTeNbHON MporpamMmMsl 1o HanpasieHuto noarotoku 09.03.01 Muadopmaruka u
BBIUUCIIUTENIbHAS TexHUKa, npoduib «lIporpammHoe olecrneyeHHe CpENCTB BBIYUCIUTEIbHON
TEXHUKHU U aBTOMATU3UPOBAHHBIX CUCTCM.

N3ydenne nucuuninunsl «luddepeHnnanbHble ypaBHEHUS» 0a3upyercss Ha CyMMe 3HaHUH,

MOJyYEHHBIX CTYJACHTAaMH B XOJ€ OCBOEHHUS AMCLUIUIMH alreOpbl ¥ MaTeMaTHYECKOro aHalIu3a.
[Tomyyaemble 3HaHUS Jie)KaT B OCHOBE MaTeMaTHMYeCKOro oOpa3oBaHUs, HEOOXOAMMBI IS
IIOHMMAaHUS U OCBOEHUS Psila MATEMATUUECKUX HAYK U UX MPUIIOKEHUH.

[Tony4yeHHble 3HaHMA BOCTpEOOBaHBI B MAaTEMaTHUYECKOM MOJICIMPOBAHUU U JAPYTUX
CCTCCTBCHHOHAYYHBIX AUCHHUINNIIMHAX, MNPCAYCMOTPCHHBIX y‘~I€6HI:vIM IJIaHOM TIPOrpaMMbIl
OakanaBpuata o HamnpasiaeHHto noarotosku 09.03.01 Mudopmaruka v BIYMCIUTENbHAS TEXHUKA.

3. Tpe6oBaHus K pe3yJibTATAM OCBOCHHS CO/IePKAHUS JTMCHUTIIMHbI
[Tponiecc M3ydeHus MUCHMIUIMHBI HampaBiieH Ha (OPMUPOBAHHE 3JIEMEHTOB CIEIYIOLIMX

koMmnereHimii B coorBerctBun ¢ @I'OC BO (3++) m OIIOII BO mo naHHOMY HamnpaBiIeHHUIO
MIOATOTOBKH:
oowenpogeccuonanvruvlx (OIIK):
- OIIK-1 Cnoco0eH NpUMEHSATbh €CTECTBEHHOHAyuUHble M OOIIEMHKEHEpHbIE 3HAHMS, METOJbI
MaTEeMaTHYeCKOro aHalM3a W MOJIEIMPOBAHUS, TEOPETUYECKOT0 U  AKCIEPUMEHTaIbHOIO
UCCIIEIOBaHMs B MPOPECCUOHANBHOMN 1€ATEIbHOCTH.

OIIK-1.1 CnocobeH OCBOUTH OCHOBBI BBICIIEH MaTeMaTHKU, (PUIUKH, OCHOBBI

BBIUUCIIUTENIEHOW TEXHUKHU U IPOTPaMMUPOBAHUSL.



OIIK-1.2 CnocobeH pemaTh CTaHAapTHBIE TPO(ECCHOHANBHBIE 3a/1a41 ¢ TPUMEHEHUEM
€CTECTBEHHOHAYYHBIX M OOIIEWHXEHEPHbIX 3HAaHUH, METOJOB MaTeMaTHYEeCKOIro
aHaJlM3a U MOJIEJHPOBAHUS.

OIIK-1.3 CnocobGeH NPUMEHHTh HAaBBIKM TEOPETHUYECKOTO W JKCIEPUMEHTATBLHOTO
UCCIEeIOBaHMS 00BbEKTOB MPO(PECCUOHANBHOMN 1eATEIbHOCTH.

B pesynbrare 0OCBOCHUS AUCIUILTUHBI CTYIEHT JIOJIKEH:

3HaTh TEOPETHUYECKHE OCHOBBI METOJIOB MHTETpUpOBaHUs AU depeHInanbHbIX ypaBHEHH
U CHCTEM, KaYeCTBEHHYIO TCOPHIO U PepeHIINaIbHBIX YPaBHEHUH.

¥YMerh: pemarb  OCHOBHbIE, MOJENbHbIE  ypaBHEHHSA, Kypca  OOBIKHOBEHHBIX
mudepeHIMaTbHBIX YPAaBHCHHI; HAXOIUTh PEIICHUE CUCTEM OOBIKHOBEHHBIX TU(D(EpEeHIIMATBHBIX
YpaBHEHUM.

Baagers: Meronamu guddepeHIMANbHBIX YpPaBHEHUW M HaBbIKAMH  MPHIOKEHUS
Qg QepeHInaNbHbIX YPaBHEHUH PU PEIICHUH 33]a4 IPUKIIAIHOTO XapaKTepa.

4. Conep:kanue U CTPYKTYpPa IMCUMILIUHBI (MOYJIs1)
Tabnuya 1. Codepicanue oucyuniunvt (modynsn) «/Jugpgpepenyuanvnovie ypaenenusn», nepeuens
OUYEHOUHBIX CPEOCHE U KOHMPOAUDPYEMBIX KOMNEMEeHYUIL

Kon HaunmeHnoBanue
KOHTPOJUPYeMOii OLICHOYHOI'0
Ne HaunmeHnoBanue KOMIIETEeHIIHHI cpejacTBa,
Copnep:xanue pa3aesia
pa3nena pa3nea/ TeMbl (W1M ee YacTH) o0ecneynBaloue
¢popmupoBanue
KOMIIeTeHIU I

1 2 3 4 5

[onsTHE muddepeHnnaTbHOTo

YpaBHEHHUS. OOBIKHOBEHHBIC OIIK-1

1 Ocnosnvle nonamus | TaQQpepeHnaIbHble  YpaBHCHHS. I3, KP, T, PK
meopuu [lopsigox  ypaBHEHHUsA, pelLIEHUE,
ougppepenyuanvupix | vHTErpai, oduee pemeHue, oOIIuUi
YpagHeHuii uHTerpasl. Teopema CyllecTBOBaHUS
1 €JMHCTBEHHOCTH pEIIeHUs 3a7auu
Komm JUISE YpaBHEHUS,
pa3perIeHHoro OTHOCHUTEIIBHO
MIPOU3BOJHOM. I'eomerpuueckoe
WCTOJIKOBaHHE YpPaBHEHHs IIEPBOTO
nopsaka u ero peuenuil. Ilone
HaIpaBJICHUH. W30KknuHBL
[octpoerne muddepeHTIaTHLHOTO
YpaBHEHHs 33/IaHHOTO CeMeicTBa
KPHBBIX.

YpaBHeHuUs C  pa3sfelcHHBIMU
MepEeMEHHBIMHU. VYpaBHeHust c OIIK-1
2 Juppepenyuanvuvie | paznensarolIUMUCS IEPEMEHHBIMU. 3, KP, T, PK
nepeozo nopsaoka OnHoponHbIE YpaBHEHUS.
VYpaBHeHus,  OpuUBOAAIIMECS K
OIHOPOJOHBIM. YpaBHEHHS BHJA
.| ax+tby+c
Y a,x+b,y+c,
O0600111eHHO OJTHOPOJTHBIE
ypaBHEHUsl. JIMHEHHBIE YypaBHEHMS
IIEPBOTO HOpsIIKa. JIuneiinbie
OJHOPOJHbIE ypaBHEHUsI. JInHeHbIe
HEOJHOPO/HBIE YpaBHEHUS.
VYpasuenue bepuynnu. YpaBHeHus
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Jugppepenyuansvnoie
YPagHeHus GblCUUX
nopsaoKoe

Cucmembnl
00bIKHOGEHHBIX
oughgpepenyuanvrvix
ypaeHeHuil

B TTOJTHBIX muddepeHmanax.
Wurerpupyrommuit MHOKHUTEJTb.
JuddepeHnuansHbie YpaBHEHHUS
MIEPBOTO TIOPSIKA, HE pa3pelIeHHbIe
OTHOCHUTEIBHO MIPOU3BOIHOM.
YpaBHeHUS paspemiacMeic
OTHOCHMTENBHO y'  HEOJHO3HAYHO.

Henonneie ypaBHeHus. YpaBHEHUS
Jlarpamxxa u Knepo. VYpaBHeHue
Puxkatu.

OCHOBHBIE NOHATHS U ONPEEICHUS.
IloHnmxeHue mopsiAKa ypaBHEHUS.
VYpaBHeHUs conepKalue TOJBKO X

(n)

u yo. VYpaBuenus, He
coJieprKalie MCKOMOH (YHKIMH |
ee Mpou3BOAHBIX 10 mopsiaka (k-1)
BKJIIOUUTENBHO.  YPaBHEHUs, He

coJieprKalme HE3aBUCUMOI0
[IEPEMEHHOT 0. YpaBHeHUs
OJIHOPOJHEIE, OTHOCUTEIILHO

HEM3BECTHOW  (QyHKUMH U  ee
MPOU3BOJAHBIX. YPaBHEHUs, IieBas
4acTb KOTOPBIX SABISAETCA TOYHOU
MIPOU3BOJHOM. JIunelHbe
onHOponHble A (depeHnnanbHbIe
ypaBHeHHs n-ro mopsaka. OOmue
MOHSTHS U onpeneneHus. JInnenHoe
IIPOCTPAHCTBO. WHrerpuposanue
JIMHEMHBIX OJHOPOAHBIX YpPaBHEHUIL
n-ro NOps KA. JIuneinsie
OJTHOPOJHEIE ypaBHEHHUS c
MOCTOSIHHBIMH KO3 ueHTamu.
VYpaBHenus Oiutepa. JIuHeliHble
onHOponHble AU (depeHInaNbHbIe
ypaBHEHHs  2-T0  WOpsaka ¢
MPOU3BOJIBHBIMU KO3 UIIEeHTaMH.

JIunelnble HEOJIHOPOHbIE
YpaBHEHHUSI n-ro nopsiziKa.
JIuneiinbie HEOJHOPOJHBIE

YpPaBHEHHMsT  N-r0  IOpsAaKa  C
MOCTOSIHHBIMU  KO3(QHIIEHTaMU |
IPaBOM  YacThl0  CIELHAIBHOIO

BHUJA. Meton BapHaluu
MIPOU3BOIBHBIX MMOCTOSIHHBIX.
JIunelinoe OJIHOPOJHOE

muddepeHaIbHOe ypaBHEHHE 2-
ro TOpsiAKa C  TIEPEMEHHBIMU
KodppurreHTaMu.

CamoconpsiKkeHHOe JUHENHOE
ypaBHeHue. Iloctpoenne oOmero
pelIeHUs] JIMHEHHOTO OJHOPOJHOIO
ypaBHEHHs  2-T0  TOpsIKa ¢
epeMeHHBIMH K03 unmenTamu mo

€ro H3BECTHOMY YaCTHOMY
pEeLIEHUIO. Kpaesbie 3a7a4H.
Oyukuus ['puna.

OCHOBHBIE TIOHSTHS W OTIPE/ICICHNUS.
Meton  uckmioueHHs — (CBEICHHE

CUCTEMBI nuddepeHnranbHBIX
YpaBHEHHH K OJHOMY YpPaBHEHHIO).
Haxoxnenne HHTETPUPYEMBIX
KOMOUWHAITHIA. CummeTtpudeckas

OIIK-1

OIIK-1

113, KP, T, PK

113, KP, T, PK



dhopma CUCTEMBI
muddepeHIManbHbIX  ypaBHEHUI.
WurerpupoBanue OJTHOPOJHBIX
JMHEHHBIX CHUCTEM C IHOCTOSHHBIMH
kodpdunuenramu. Metoxn Diinepa.
Mertozpt MHTETPUPOBAHUS
HEO/IHOPOJHBIX JINHEHHBIX CUCTEM C
MOCTOSIHHBIMH KO3 uIieHTaMHu.
Mertoa BapHalM IMPOM3BOJIEHBIX
NOCTOAHHBIX (Meron JlarpaHxka).
Merton HEONpeIeIIEHHBIX
K03 pPHuIHeHTOB (METO TOI00Pa).

B rpade 5 mpuBonsTcs ruanupyembie (GOpPMBI TEKYIIEro KOHTPOJSL: 3ammra jaboparopHoit pabotst (JIP),
BeimonHeHne Kypcooro mpoekta (KII), kontpompnoit pabotel (KP), pacuerHo-rpadmueckoro 3amamms (PI3),
nomamrHero 3amanus (/I3) mammcanme pedepata (P), acce (D), xommoxBuyMm (K), pyOexssrii xontpoms (PK),
tectupoBanue (T) u T.1.

CTpykrypa aucuuminHbl (Moay.s) «Auddepenuuanbabie ypaBHeHHD»

Tabnuya 2. Obwas mpyooemxocms oucyuniunsl cocmaeisem 3 3auemnvle eounuywl (108 uacos)

TpyaoeMKOCTb, Yachl
Bua padorsl

1 cemecTp Bcero
OO0mas Tpy10eMKOCTh (B 4acax) 108 108
KonrakTHasi padora (B yacax): 51 51
Jexyuu (J1) 17 17
Ipaxmuueckue 3anamus (113) 34 34
CamocrosiTesibHasi padora (B 4acax), B TOM 4YHCJIe€ KOHTAKTHAas 57 57
padora:
Camocmosmenvroe uzyueHue pazoeios 42 42
Konmponvnas paboma (KP) 6 6
IToaroroBka M NPOX0KIEHNE MPOMEKYTOYHOH ATTECTAMHI 9 9

3a4er ¢ 3a4eT ¢

Bua npoMekyTo4HoO#M aTTecTanuu . .
OlleHKOM OLICHKOM

Tabnuya 3. JlexyuonHwle 3ausamus

Ne
n/n Tema
OcnosHnvie nouamus meopuu OuggepeHyuanbHuIX ypagHeHul.
1 Lenv u 3a0auu usyyenus memvl — PaCKPHITh OCHOBHBIE TOHATHS TCOPUH AU (HepeHINATBHBIX

YpaBHEHHH, PacCMOTPETh T'€OMETpPHYECKOe ToJKoBaHHE AuD(EepeHIMaTIbHOTO ypaBHEHUS
MIEPBOTO TOPSIKA.

Hughpepenyuanvuvie nepsozo nopsaoka.
2 Lenv u 3a0auu uzyueHuss memsvl — W3YYIUTh METOMABI PEIIEHUS HEKOTOPBIX HHTETPHUPYEMBIX
TUNoB AudhepeHIraIbHbIX YPaBHEHUN TIEPBOTO TOPSIKA.

Hugpepenyuanvrvie ypasnerus vicuiux nOpsioKos.

Lenv u 3a0ayu usyyemus memvl — PpaccMOTpeTh TeopeMy Komm cymecTBoBaHHS U
€/IMHCTBEHHOCTH PelIeHus] TuPepeHInaIbLHBIX YPaBHEHUH n-ro nopsaka. Pazo0paTs MeTObI
pemenns JauddepeHIuanbHbIX YpaBHEHUH, JOMYCKAIOIMIMX MOHWKEHUE Mopsiaka. M3yduTh

6
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METOJIBI pEIIeHHS HEKOTOPHIX WHTETPUPYEMBIX THIOB u(depeHInatbHbIX YpaBHEHUN
BBICIIIUX MTOPSIKOB.

Cucmemvl 00bIKHOBEHHBIX OUDDHEPEHUUATLHBIX YPAGHEHUIL.
Lenw u 3a0auu u3yuenus memvl - U3YUYUTh pa3NUYHbIE METOABI PEIICHHS CHUCTEMBI
OOBIKHOBEHHBIX TU(QepeHInaTBHBIX YPaBHEHUH.

Tabauya 4. [lpakmuueckue 3anHsamus

Tema

OCHOBHBIC TOHATHS TeOpUH TUDHEPCHINATBHBIX YPaBHCHHIA.
Huddepennmanpabie TEPBOTO TOPSIKA.

Huddepenumanbapie ypaBHEHHUS BHICIINX HOPSIIKOB.

CucteMbl OOBIKHOBEHHBIX JU(PPEepeHINATEHBIX yPaBHEHUH.

Tabnuya 5. Jlabopamophvie pabomul no OucyuniuHe (Mooyiro) — He NPpedyCMOmpeHsl

Tabauya 6. Camocmosmenvroe uzyuerue pazoeios OUCYUNIuHsl (Mo0yis)

BOl'lpOCbI, BbIHOCMMbIE€ HAa CAMOCTOATEC/ILHOC M3YUYCHHUE

I'eomerpuueckue u GpU3NIECKUE 334a4H, CBOSIINECS K YPABHEHUSM C Pa3AeIIsSIOIIIMUCS
IIEPEMEHHBIMU. ['€OMETpUYECKUI CMBICII YPABHEHUS [IEPBOTO MOPSIKA.

Mertoa n30kIMH. MeToJ1 ociieI0BaTeNIbHBIX MPUOIMKEHHUH.

[TocTpoenue nuddepeHnranIbHOr0 ypaBHEHUS 3a/IaHHOTO CEMEMCTBA KPUBBIX.
MeTtoapl penieHus: ypaBHEHUH NepBOro nopsiaka. Pasuele 3anaun. 3anaga Komm.
VYpaBHeHnus B nonHbIX quddepenunanax. MHTerpupyrommuil MHOXKUTEb.
VYpasnuenns Jlarpanxka u Kiepo. YpaBnenus Pukkatu.

VYpaBHenue Diinepa.

WuTerpupoBaHrie OTHOPOAHBIX JIMHEHHBIX CHUCTEM C TMOCTOSIHHBIMU K03 duimenramu.
Merton Dinepa.

5. Oyenounvie mamepuanvl Ona mexKywezo u pybexcHozo0 KOHmMpoua ycneeaemocmu

u npome;»cymounoﬁ ammecmauuu

KoHeuHsIMH  pe3yibTaTaMH  OCBOCHHMS  NPOTPaMMBbl  JUCHUIUIMHBI  SBISIOTCS
c(OpMHUPOBAHHbIE KOTHUTHUBHBIE JECKPUNTOPHI «3HATh», «YMETb», «BIAJIETh», PACHUCAHHbBIE IO
OTJENbHBIM KOMIIETEHIMSAM. POPMUPOBAHUE ITUX JIECKPUIITOPOB MPOUCXOAUT B TEUEHHE BCETO
ceMecTpa M0 dTarnaM B paMKax pa3IMyHOIo BUa 3aHATHI U CaMOCTOSITENIbHOM pabOTHI.

B xozxe u3yueHus QUCLMILIMHBI IPEAYCMATPUBAIOTCS MEKYyUiUil, pyoe cHblil KOHmMpoib U

npomeslicymounan ammecmavus.

1.1. Ouenounvie mamepuanvl 011 mexKyuwiezo Kouwmpona. Llenb mexkywe2o KOHmMpons —
OILICHKa Pe3yNbTaTOB PabOTHl B ceMECTpe U 00ecledeHHe CBOCBPEMEHHOW OOpaTHOM CBS3HW, AJS
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KOppPEeKIUU OOYYEHHs, AKTHBU3AIMH CAMOCTOSTENbHOW paboThl oOydaromierocs. OOBbEKTOM
TEKYLIEr0 KOHTPOJIA SBISIOTCS KOHKPETH3UPOBAHHBIE pe3yibTaThl 00ydeHus (yueOHbIC
JOCTUXKEHHS) MO0 TUCIUIUINHE

Tekywyuii KOHmMpOJIb YCUEBAEMOCTH O0CCIICUMBAET OICHUBAHHE XOJa OCBOCHHS
muctuminHel «J{uddepenunanbabie ypaBHEHUS» U BKIIOYAET: PEIlIeHNE YPAaBHEHUHN U BHINOJIHEHHE
3aI[aHI/H>'I Ha MPAKTUYCCKUX 3aHATHAX, CAMOCTOATCIBHOC BBIIIOJIHCHUC HHANBUAYAJIbHBIX JOMAIIHUX
3aJaHUM.

OL[GHKa KadyeCTBa IOATOTOBKHM Ha OCHOBAaHHMHU  BBIIIOJIHCHHBIX 3aZ[aHI/II7I BEICTCsA
npenojaBaTeneM (¢ OOCYXKIEHHEM pe3yJbTaToB), Oaulbl HAYUCISIOTCS B 3aBUCUMOCTU OT
CJIO’KHOCTH 33/1aHUSI.

1.1.1. Bonpocbl no memam ducuunaunsl «/ludhdhepenyuansusie ypasnenusny,
(konmponupyemvie komnemenyuu OIIK-1)

Tema 1. OcHOBHBIE IOHATHS TeOPpHUH JH(pdepeHIHATBHBIX YPABHEeHUH

Llenv u 3a0ayu u3yyeHus memvl — PACKPbIMb OCHOBHblE HOHAMUSL — Meopuu
oughghepenyuanvvix ypasHeHui, paccmompems 2eomempuyecKkoe MoNIKo8aHue
oughghepenyuanvrozo ypasHenus nep8ozo nopsaoKd.

1) Ionstue muddepenumnansHoro ypaBHeHus. OObIKHOBEeHHbIE U depeHInalbHbIe
ypaBHEHHUS.

2) Ilopsnox ypaBHEHUS, pelIeHNne, HHTErpall, o0llee peleHue, 00Imuii nHTerpail.

3) Teopema cymiecTBOBaHHMSI M EIMHCTBEHHOCTH pelIeHus 3anaun Komm asi ypaBHEHWUS,
Pa3peIeHHOr0 OTHOCUTEIBHO MPOU3BOIHOM.

4) T'eomeTpuueckoe HCTOJKOBaHUE YpaBHEHUs TMEPBOro mopsjaka W ero pemenuit. [lone
HanpasieHuid. M3oxmuubl. [loctpoenune nuddepeHANIbHOTO ypaBHEHUS 33JaHHOTO
ceMeicTBa KPUBBIX.

Tema 2. ludpepeHunajibHbIe IEPBOro MOPSIAKA
Lenv u 3a0ayu u3yyeHus memvl — U3y4UMb MeMOObl peulenlss HeKOMOPbIX UHMeSPUPYyeMblX
Mmunos OughghepeHyuaIbHuIX YPasHeHUll nepeoco NopsoKd.

1) VYpaBHeHus C pas[elCHHBIMM II€PEMEHHBIMH. YPaBHEHMS C  Pa3feiAIOIIUMUCS
IIEPEMEHHBIMHU.
2) OpHopoaHbIE YpaBHEHUS. Y paBHEHMUsI, IPUBOIALINECS K OJJHOPOIHBIM.

ax+by+c

3) VYpaBHeHus Buga y' =f . O60011IeHHO OJJTHOPOHbBIE YPABHEHHUS.

a,x+b,y+c,
4) JluneliHple ypaBHEHHS INepBOro nopsaka. JInHelHble oMHOPOAHBIE ypaBHEHHUA. JIuHElHbIE
HEOJIHOPO/HBIE YpaBHEHMsI. Y paBHEeHHE bepHysun.
5) VYpaBHeHus B noyHBIX Tuddepenianax. HTerpupyromumii MHOXXUTEb.
6) JuddepenunanbHple yYpaBHEHHs TEPBOTO TMOPSIKA, HE pa3pelieHHbIE OTHOCHUTEIBHO
MPOU3BOAHON. YpaBHEHUS pa3peliaeMble OTHOCUTEIBHO y'  HEOoAHO3HauyHO. HemousiHbie

YpaBHEHHUS.
7) VYpaHenus Jlarpanxa n Kiepo. YpaBaenue Pukkatu.

Tema 3. IludgdepennnanbHble ypAaBHEHHUS BHICIINX OPAJIKOB

Llenv u 3a0auu usyuenusi memvl —paccmompems meopemy Kowu cywecmeosanus u
€0UHCMBEHHOCMU peuleHus OupdepeHyuarbHbvlx ypasHenuil n-2o nopaoka. Pazoopams memoowi
peuieHus  ougpepeHyuanbHbvlX  YpasHeHull, OONYCKAnWUux HNOHUdNCeHUe nopsaoka. H3yuums



Memoobl peuleHUusi HeKOMOPbIX UHMESPUPYEeMbIX MUnos Oup@depeHyuanvbHbix YpaeHeHull blCUUUX
NOpsIOKO8.

1)
2)

3)
4)

5)
6)

7

OcHOBHBIE IOHATHSA U ONIpeeacHUs. MeTonbl IOHMKEHHUE MTOPAIKA yPaBHEHUS.

Jlunelinble onHOpOIHBIE MU depeHaIbHbIe YpaBHEHU N-To nopsaka. O0mue NoHaTus u
onpexaenenus. JluneiiHoe mnpocTpaHCTBO. IHTErpupoBaHHE JMHEMHBIX OIHOPOAHBIX
YPaBHEHUI n-ro mnopsaka. JIMHelHble OZHOPOJHBIE YPAaBHEHHUsS C IOCTOSHHBIMHU
kod(urmeHTamu.

VYpaBHenus Dunepa.

Jlunelinbple oqHOpOAHBIE TU(GEepeHIaIbHbIE YPABHEHUS 2-T0O MOPSAIKA C IPOU3BOJIBHBIMU
kodpdunrentamu. JIuHelHbIE HEOJHOPOAHBIE ypaBHEHHS N-ro nopsaka. JluHeiHble
HEOJHOPOAHBIC YPaBHEHHS N-TO MOPSAAKA C MOCTOSHHBIMH KOX(QQHUIMEHTaMU U TpaBOU
4acTbhIO CIIELUAIbHOTO BUJIA.

MeTto1 Bapraliuy MIPOU3BOJIbHBIX IOCTOSIHHBIX.

Jlunetinoe onHoponHoe auddepeHnnanbHOe ypaBHEHHE 2-TO TMOPAIKA C MEPEeMEHHBIMU
kodppunrentamu. CaMoCOnpsHKEHHOE JIMHEHHOE YpaBHEHHE.

[TocTpoeHue 0OIIEro peHIeHHs] JTHHEWHOTO OMHOPOIHOTO YpaBHEHHS 2-TO TOPSAIKA C
MEPEMEHHBIMH KOA(PPHUIMEHTAMH 10 €r0 H3BECTHOMY YaCTHOMY PEUICHHUIO.

Tema 4. Cucrembl 00bIKHOBEHHBIX TU(epeHINATbHBIX YPABHEHUH
ue]lb u 3a0ayu Usydenus memvl - Uu3yuums pasluvHble Memoowl peweHusl cucmemabsl

00bIKHOBEHHBIX OUPPepeHyUanbHbIX YPAGHEHUI.

1)
2)

3)

4)
5)

OcCHOBHBIE IOHATHS U ONIPEAEICHUS.

Merton wuckmoueHust (cBeleHue cUCTeMbl AU(QepeHIrnanbHbIX YPaBHEHUH K OIHOMY
ypaBHeHMI0). HaxoxnaeHnue wuHTerpupyeMbelx koMmOuHauuii. Cummerpuyeckas (opma
cucrembl U pepeHInanbHbIX YpaBHEHUH.

WHTerpupoBanne OIHOPOAHBIX JHMHEHHBIX CHCTEM C IOCTOSHHBIMH Kod((dUIIMeHTaMu.
Meton Oiinepa. MeToasl HHTEIpUPOBAaHUS HEOJHOPOAHBIX JIMHEHHBIX CHCTEM C
MOCTOSTHHBIMU K03 (ppunmenramu.

Meton Bapualiuy Ipou3BOJIbHBIX MMOCTOSHHBIX (MeTox Jlarpanxka).

Merton HeorpeaeneHHbIX KO3 (GUIIMEHTOB (METO/1 Mo00pa).

Kpumepuu d)opMupoeanz OUEHOK ( OMQHMGQHZUZ) YCNHO20 onpoca

YcTHBIN onpoc SBISETCS OAHUM U3 OCHOBHBIX CIIOCOOOB y4€Ta 3HAHUN 00YyYaromerocs mo

mucuuruinHe  «/luddepennuanbaple  ypaBHeHUs». Pa3BEpHYTBI OTBET CTyJEHTa JIOJKEH
IPEJCTaBIATh COOOM CBSI3HOE, JOIMUYECKH IIOCJIEIOBATEIbHOE COOOLICHHE Ha 3aJaHHYI TEMY,
IIOKa3bIBaTh €70 YMEHUE MPUMEHSTD ONPEACICHUS.

B pesynomame ycmmuozo onpoca 3nanus, odyuaiouiecoca ouyeHu8arOmcsa no cieoyoujeil

wkane (3a 1 3auamue):

1)
2)

3)
1)

2)
3)

2 fanna craButcs, eciii oOydarounCs:

MIOJTHO M3J1araeT U3y4eHHbI MaTepuall, 1aéT MpaBUIbHbIE ONPEeICHHs TOHATUH;
OoOHapy)KMBaeT MOHUMAaHHE MaTepuaia, MOKET OOOCHOBATh CBOM CY)KICHHs, MPUMEHUTH
3HAHUS HA MPAKTUKE;

u3JaraeT MaTepuall MOCJIeIOBATEIbHO M MPABMIIFHO C TOYKH 3PEHUS HOPM JIUTEPATYPHOTO
SI3BIKA.

1 6ann craButcs, eciau 0OyyarOIIMHACS:

u3JIaraeT MaTepual HeTOJIHO U JIOMYCKAeT HETOYHOCTH B OTIPEICTICHNY TIOHITHIA;

HE YMEET JI0CTaTOYHO ITyOOKO U JI0Ka3aTeIbHO 000CHOBATH CBOU CYX/ICHUS;

U3J1araeT MaTepHal HeloCIeI0BaTENbHO.

0 6annoe craButrcs, ecnu oOyyaroIIMiCs OOHapyKMBaeT HE3HaHUE OoNblIed yacTu

COOTBETCTBYIOLIETO pa3ziesia U3y4aeMoro MaTepuaa, JoIyckaer omrOKy B (POPpMYIHPOBKE.



bamer MOTI'YT CTaBUTBCAd HE TOJIBKO 3a eZ[I/IHOBpeMeHHHﬁ OTBCT, HO U 3a CYMMY OTBCTOB,
AAaHHBIX CTYACHTOM Ha IMPOTSXKCHUUN 3aHATUS.

5.1.2. Quenounvie mamepuaivl O0A1 CAMOCHIOAMEAbLHOU DAOOMbL _ 00yuarouLe2ocs
(munoewie 3a0auu) (konmpoaupyemvie komnemenyuu OIIK-1)

IlepeueHb THMOBBIX 3a/1ay JUIsl CAMOCTOSATENILHON paboThl CPOPMUPOBAH B COOTBETCTBUU C
TEeMaTHKOM NMPAKTUYECKUX 3aHATUH 10 AUCHUITIHHE «/{uddepeHnnanpapie ypaBHEHUS.

Tema 1: Ocnoenvle nonamua meopuu ougghepenuyuanbHbvlX ypasHeHui
1. Ins  mamHOoro mud¢epeHIHaTbHOTO  ypaBHEHUS  METOJIOM  HW30KJIHH  TOCTPOUTH

, X
MHTETPAJILHYIO KPUEYIO, NPOXOJAILYIO HePes TOUKY yy'=—=, M (4,2).

2. HaiiTi TMHHMIO, NPOXOJIAIIYIO Yepe3 TouKy M, (2,1), eci 0Tpe3oK Jo0oii ee KacaTelnbHOi

MEXIYy TOYKOW KAacaHWs W OCBIO JIEIMTCS B TOYKE IMEPECeUCHHsS C OChio abcuucc B
oTHolIeHuu a:b=1:2 (cuutas ot ocu Oy).

o X
3. Iloctpouth moje HampaBlieHUH W HU3OKIWHBI IU(PepeHInaIbHOr0 ypaBHeHUd y' =——.
Hcnonb3yst OCTpOEGHHOE T0JI€ HAMIPABJICHUHN, POBECTH €T'0 MHTETPAIbHBIE KPHUBBIC.

4. CxopocTh pacnaia paaus B KaKIbli MOMEHT BpPEMEHM MpPSMO IPONOPLHMOHAIbHA €ro
HAJIMYHOMY KOJIMYeCTBY. HaiiTh, kakoil MpPOLEHT OT MepBOHAYAJIBHOTO KOJIMYECTBA pajius
pacnazercs 3a 200 neT, ecau U3BECTHO, UTO MEPUOJ Moslypaciaga paaus (Iepuoj BpeMeHH, B
TEYEHHE KOTOPOTO paciaieTcs NOJOBUHA HAJTMYHOM Macchl paaus) paBeH 1590 xer.

Memoouueckue pekomenoayuu no peuteHuro nPpUMepo8 U 3a0au.

[Ipuctynass K pacCMOTPEHHMIO TIPUMEPOB U CaMOCTOSATEIbHOMY PpELICHHIO 3ajad,
HEO0X0IMMO BHUMATEJIBHO MPOYECTh KOHTEHT MO COOTBETCTBYIOUIEMY BOIIPOCY TEMBI OCHOBHBIE
noHATust Teopun auddepeHnmanbHeIx ypaBHeHU. OCHOBHAS LENb W3YYUTh OCHOBHBIC MOHSTHS
Teopur  TUQQEepeHINATbHBIX ~ ypaBHEHHWH, pAacCMOTPETh  TI'E€OMETPUYECKOE  TOJIKOBAaHHE
i depeHIHanbHOTO YpaBHEHH IEPBOT0 MOPSIIKA.

Tema 2: Tlughghepenyuanvuvie nepeozo nopaoka
1) Hatimu obwue pewenus ypagneHui:
1. xy'+y=0.

2. (l+y?)dx = (l+x2]dy.

3. y' =Qy+1Dctgx.

2) Hatimu obwee pewtenue oughghepeHyuanvbHbix ypasHeHui:

xy'+2y= x?
3
y' - Vox
X
5 . , X+2y
3) Haiimu obwuti unmeepan oughghepenyuanvrozo ypasHenus y' = Py
=y

1 .
4) Hatimu pewenue 3a0auu Kowu y'— ycos x = Esm 2x,y(0) =0.

5) Haiimu obwee pewenue ypasmenus y' —y = y’e".

Memoouueckue pexomenoayuu no peuieHuIo NPUMepPos U 3a0ad.
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[Ipuctynas K pacCMOTPEHHMIO IIPUMEPOB M CaMOCTOSATEIbHOMY PpELICHMIO 3aj]ad,
HEOOXOIMMO BHHMMATEIBHO MPOYECTh KOHTEHT IO COOTBETCTBYIOIIEMY BOIPOCY TEMBI
muddepeHManbHble  ypaBHEHUs TMepBoro mopsaka. OcHOBHas 1enb chOpMUPOBATh HABBIKU
pelieHus 3a/1a4 0ObIKHOBEHHBIX AU PepeHInaNbHbIX YPaBHEHUN IEPBOTO MOPSIKA.

Tema 3: /lughghepenyuanvusvie ypasnenusn evicuiux nopaokos
1) Cocmasumb nunetiible 00HOPOOHbIE OUGhghepenyuaivbhbvle YPasHe s, 3HAS UX
xapaxkmepucmuieckue ypagHeHUs:

AA+DA+2)=0;  (AP+1*=0; 242 -31-5=0.
2) Cocmasums unelinvle 00HOPOOHbLE Ouppepenyuanrvrvle ypasuenus, ecau 3adarvl PCP:
a) e, e 0) sin3x, cos3x; 8) 1, x.
3) Ilpounmezpuposams credyrouue ypasnenus (pewums 3aoavy Kowu):
y'—4y'+3y=0, y(0)=6;
Y'=3y"+3y'=y=0, yO)=1 »y©0)=2 y'(0)=1;

4) Cocmasumv nunetinble 00HOPOOHbBlE OUhepeHyuaibHble YPABHEHUS, eCau U3BECHHbL
KOPHU XapaKmepucmu4eckux ypagHeHul.

a) A =14, =2

o) A=L4=L4=1

8) A, =3-2i, A, =3+2i.

6) Haiimu obwue pewenus ouggepenyuanvhvix ypasHeHutl

1. y"=2y' -3y=e";
2. y'+2y —3y=x’e";
3. y'—4y +8y=e"" +sin2x;
7) Ipounmezpuposams credyowue ypasnenus Diiepa:
Xy +xy'—y=0;
Xy +xy' +y=x(6-Inx);
x*y"—2y=sinxlnx.

Memoouueckue pexomenoayuu no peueHuio npUMepPos U 3a0ad.

[Mpuctynmass K pPacCMOTPEHHUIO TIPUMEPOB M CaMOCTOSATEIILHOMY pEIICHHIO 3ajad,
HEOOXOJMMO BHHUMATEJIbHO TMPOYECTh KOHTEHT 10 COOTBETCTBYIONIEMY BOIMPOCY TEMBI
nuddepeHIanbHbie ypaBHEHUS BBICIIHX MOPsiakoB. OCHOBHAS 1eNTb pa300paTh METObI PEIICHUS
nuddepeHIManbHbIX YpaBHEHUH, JOMYCKAIONIMX MOHKEHUE MOPsIIKa. M3ydnTh METOIBI PEIICHUS
HEKOTOPBIX HHTETPUPYEMBIX TUTIOB AU epeHIINATBHBIX YPABHEHHN BBICIIUX TOPSIKOB.

Tema 4: Cucmembt 00bIKHOBEHHBIX OUP P eEPeHUUATLHBIX YPAGHEHUTL

1) /na cucmem Ougpgepenyuanvhvix ypasHeHnuu, Haumu ooOwee peuilenue Memooom

UCKTIIOYeHUs:
d—x=4x+6y d—x:3x+y dx:—Sx—4y
1. ;ﬁ ; 2. jt ; 3. ;h ;
y y y
—=4x+2 —=8x+ =-2x-3
dr Y dr g dr Y

2) Memooom éapuayuu pewums cucmembl
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x=y+1g’t—1 xX=2y—-x

. y=—x+igt 2. e
.)'7:4y—3x+21—
e’ +1
2 t=3x—
Xx=—4x-2y+— 4. ¥=3x-2y
3. e —1 y=2x—y+15¢'Jt
y =6x+3y—
y y o 1
3) Memooom HeonpedeneHHbIX KOIPPUYUEeHMO8 Halimu obujee peuleHue CUCTEMbL.
{ x=x+2y+16te’ 5 x=2x-3y
Cy=2x-2y " |y=x-2y+2sint
3 x=2x+y+2e 4 X=x—-y+8t
|y =x+2y-3e" y=>5x-y

Memoouueckue pekomenoayuu no peueHur0 npUMepos u 3a0au.

[lpuctynmass K pacCMOTPEHHIO TIPUMEPOB M CaMOCTOSTEIHHOMY PCUICHHWIO 3ajad,
HEOOXOJMMO BHHMATEJIBHO TPOYECTh KOHTEHT II0 COOTBETCTBYIOIIEMY BOIPOCY TEMbI CHCTEMbI
muddepeHIMaTbHBIX ypaBHeHU. OCHOBHAS 11€JIb U3YYHUTh PA3JIMYHBIC METOBI PEIICHHS CHCTEMBI
OOBIKHOBEHHBIX MU (HEepeHIINATBEHBIX YPAaBHEHHI.

Kpumepuu ¢popmuposanus ouenox no 3a0anuam 014 CAMOCMOAMENbHOU pPAdOmbl
cmyoenma (munoewie 3a0auu):

«omauuno» (4 Oamnma) - oOywaromuiics MoOKa3ad [NIyOOKME 3HaHUS Marepuana 1o
IIOCTABJICHHBIM BOIIPOCAM, TPAMOTHO U JIOTUYHO €ro usnaraetr. CBoOOOJHO HCIOIb3yeT HE00X0IUMBbIE
(OpMyITBI TIPU PEIICHNN 3a]1a4;

«xopouwtoy (3 Gamia) - oOyuaromuiics TBEpJO 3HAET MaTepual, IPaMOTHO €ro U3jaraer, HO
JIOITyCKAeT HETOUHOCTH B IPOLIECCE PELICHUS 3a1a4;

«yooenemeopumenvroy (1-2 6amia) - 00ydaroMics UMeeT 3HaHUsI OCHOBHOTO MaTepHaJa Io
MIOCTaBJIEHHBIM BONpOCaM, HO HE YCBOWJI €ro JeTajeil, JOIMyCKaeT OTAEIbHbIE HETOYHOCTH IPHU
pelleHnH 3a/1ay;

«Heyooenemeopumenvhoy (0 0aIOB) — 0OYUAIONTUICS JOMYCKAET TPyObIe OIUOKH B OTBETE
Ha [TOCTaBJICHHBIE BOIPOCHI U MPH PELIEHUH 3a/ay.

5.2. Ouenounvie mamepuanvt 01 pyoersHcH020 KOHMPONA

PyOesxHBIIT KOHTPOJIb OCYIIECTBIISICTCS TI0 O0Jiee WIIM MEHEe CaMOCTOSITEIIHHBIM pa3fesiaM —
y4eOHBIM MOJYJISIM Kypca M IMPOBOAMTCA IO OKOHYAHMHU M3YYEHHs MaTepuana MOAYJsS B 3apaHee
YCTaHOBJICHHOE BpeMs. PyOeXHbBI KOHTpOJIb TMPOBOAMUTCS C IENBbI0 ONpENeNieHHs KadecTBa
YCBOGHHS Marepuajga y4eOHOro MOAYIS B II€JIOM. B TedeHne cemecTpa MPOBOAUTCS MPU MAKUX
KOHMPOSIbHBIX MEPORPUAMUSA NO 2PAPUKY.

B xadectBe dopMm pyOEKHOTO KOHTPOJS MOXKHO MCIONB30BaTh TECTHPOBAaHUE (ITMCHMEHHOE
WIN KOMIBIOTEPHOE), TPOBEACHHE KOJJIOKBUYMa WM KOHTPONBHBIX paboT. Ha pyOexHbIe
KOHTPOJIBbHBIE MEPOIPUSITHS PEKOMEHAYEeTCS BBIHOCUTH BECh MPOrPaMMHBIM MaTepuan (Bce
pasziensl) Mo TUCIHUILINHE.

5.2.1. Ouenounvie mamepuaivt 011 KOHMPOIbHOU DAOOHLbI
(xkoumponupyemvie komnemenyuu OIIK-1)

Tunogvle gapuanmul KOHMPOAbHBLIX padom:
Bapuanm1
12



1. PemmTs ypaBHeHHs: y' —xy° =2xy; % =cos(x—y—1).
x

2. Haiitu o0miee perieHre 0JHOPOIHOIO YPaBHEHUS: XY — y = XIg %} .

3. Pemmts 3amauy Komm: y'— yrgx = y(0)=0.

OS3 X

Bapuanm 2

1. Haiit ob1iee pemenne ypasaenus bepuymm: xy’ — 2x2\/§ =4y.

2. Pemuth ypaBHEeHHE B MOJHBIX Au(depeHnnanax:

2 2 2 3
3x 42—y de— 2% tsydy:()
Yy Yy

2 2
3. Haiitu pemienus ypaBHEHHs HEpa3pEIICHHOTO OTHOCUTEIBHO MPOM3BOAHOM: y3 +(y)3 =1

Bapuanm 3
1. Pemmrts ypaBHeHue Jlarpamka: y = xy'> —2y"

2. Haiitu o6uiee pelieHne ypaBHEHHUS TOMYCKAOIIETO TIOHMKEHHE MOPSIKa:
m 1/
y"=2(y"~1)ergx
3. PeH_H/ITB 3aﬂaqy KOH_H/I JJIA OI[HOpOI[HOFO ypaBHeHI/I}I C IIOCTOAHHBIMU

kodpdunuentamu: y" —3y"+3y'—y=0, y0)=1, y'(0)=2, y"(0)=1

Bapuaum 4
1. UccnenoBaTh, ABIAIOTCS U GYHKIHUH yi(X)=X+2, y2(X)=2x—1 ITMHEHHO HE3aBUCUMBIMH.

2. MeTogoM  HEONpENENeHHbIX  KO3(PQUIMEHTOB  HAaWTH  pElIEHWE  ypaBHEHUS:
Y +y=x"—x+1

3. Pemmts ypasHenue Ditnepa: x’y" —xy' —3y=— 161n x

Bapuanm 5

1. Haiitu oOmee pemeHue ypaBHEHHsS x°)""—2xy'+2y=0, eclld HM3BECTHO €ro YacTHOE
peleHue y;=x.

Pewmrts amauy y'—y -2y =0, y'(0)=2, y(+0)=0.

3. PemuTh cucteMy 0OBIKHOBEHHBIX AU (HepeHInaIBbHBIX YpaBHEHHM:

{X:x+5y

. x(0) =-2,y(0)=1.
y=-x=3y

Konumponsnas paooma. KoutponpHas pabota — mucbMeHHasi paboTa HeOOJIBIIOTO 00BhEMa,
MpeJroiararomas MpoBepKy 3HAHWK 3aJaHHOTO K W3YYSHHIO MaTepuasia M HaBBIKOB €ro
IpakTu4eckoro npumeHenus. [IpoBoauTcs Tpu pa3a B TeUeHUE U3YUEHUS TUCIUILIMHBI (CEMECTp) B
yachl ayauTopHOU paboThl. He MeHee ueMm 3a 1 Henenmo A0 KOHTPOJIIbHON paboThl, MPEnoiaBaTeb

13



JIOJDKEH OIPENENUTh CTYJCHTaM MCXOIHBIC JAaHHBIC JUISI TOJATOTOBKU: Ha3BaTh pa3fielibl (TEMBI,
BOIIPOCHI), IO KOTOPHIM OyAYT KOHTPOJIbHBIE 3aJaHMsl, TEOPETUYECKHUE HCTOYHHKH (C TOYHBIM
yKa3aHHEM pa3zesioB, TeM, CTaTel) Al HOArOTOBKHU.

KoHnTponbHbie paboThl MOTYT COCTOSITh U3 OJJTHOTO UJIM HECKOJIBKUX 3aJaHUN MPAKTHYECKOTO
conepkanus. llpyu BBIMOJHEHHM KOHTPOJIBHOW pPAOOTHI MOJIb30BAaTHCS KOHCHEKTaMH JICKIUH,
y4yeOHUKaMH, 3a/ladyHUKaMd HE pa3pemieHo. J[IUTenbHOCTh pelleHus KOHTPOJBHBIX 3aaHuil
cocraBiseT He 6onee 90 MUHYT.

Kpurtepuu oneHKu. YpOBEeHb 3HAHHH onpenensercs: Oamiamu:

6 6annoe - NPaBWIBHO BBINOJHEHBI BCE 3aJaHUs, IPOJEMOHCTPUPOBAH BBICOKHH YPOBEHD
BJIQJICHUS MaTE€pPHAJIOM, MPOSIBJICHBI MIPEBOCXOIHBIE CIIOCOOHOCTH MPUMEHSTh 3HAHUS U YMEHHUS K
BBITIOJTHEHUIO KOHKPETHBIX 3a/IaHUil.

5-4 6anna - TPaBWIBHO BBHINIOJIHEHA OOJIbIlIasg dYacTh 3aJaHUN, MPHUCYTCTBYIOT
HE3HAYUTENIbHbIE OIIMOKHU, MPOAEMOHCTPUPOBAH XOPOILIUN YPOBEHb BIAJCHUS MAaTEpUaIOM,
MPOSIBJICHBI CPEIHHE CIIOCOOHOCTH MPHUMEHSTh 3HAHUS W YMEHHs K BBIMOJHEHUIO KOHKPETHBIX
3a/1aHUM.

3-2 fanna - 3anaHus BBINOJHEHbI 0oOJjiee YEM HAIOJIOBUHY, IPUCYTCTBYIOT CEpPbE3HbIE
OLIMOKH, MPOJIEMOHCTPUPOBAH Y/I0BIETBOPUTENIbHBIN YPOBEHb BJIAJACHUSI MAaTEPUAIOM, IPOSIBIECHbI
HU3KHE CIIOCOOHOCTH IPUMEHATH 3HAHUS U YMEHUS K BBIIIOJHEHUIO KOHKPETHBIX 3aJaHUM.

1 6ann - naH HEMOIHBIMA OTBET, MPEACTABIAIOMIMNA COOOW pa3pO3HEHHBIC 3HAHUA IO TEME
BOIIPOCA CYIIECTBEHHBIMU OLTMOKaMH B OIPEICICHUSIX.

0 6annoeé - Ipu MOJTHOM HECOOTBETCTBUH BCEM KPUTEPHSIM M OTCYTCTBUU OTBETA.

5.2.2. Quenounvie mamepuanvt: Tunogvle mecmogwvle 3a0aHUsA N0 OUCUUNIUHE
«/ludhhepenyuanvuvie ypagnenusn) (konmponupyemole komnemenyuu OIIK-1)

[TonHbIi IepeyeHb TECTOBBIX 3a/iaHui mipeacTasiieH B DOUC.

Tecm — cucreMa CTaHJAPTU3UPOBAHHBIX 3aJaHUM, MO3BOJIAIOIIAS ABTOMATHU3HPOBATh
IIPOLENYPY U3MEPEHUS YPOBHSI 3HAHUM U YMEHUH CTYJEHTA.

1. B YpaBHCHUHU y=2x—3 YUCJIO TNPOU3BOJIBHBIX TIIOCTOAHHBIX B O6H_ICM HHTCrpajc

YpaBHEHUS PaBHO. ..
a. 1

b. 2
c. 5
d 0

2. OmnpeaenuTh THI ypaBHEHHS 2x°yy' + y> =2

a. JIMHEHMHOE ypaBHEHUE

b. oxHOpoAHOE ypaBHEHHE

C. ypaBHEHHE C Pa3JIeNIONUMHUICS IEPEMEHHBIMH
d. ypaBHenue bepuynau

v /4 !
3.  CewmeiictBoM n30KIuH quddepeniumansHoro ypasuenus y' +y =0 ssasercs:

a. x+1=k
b. x—-1=k
c. 2x+1=k
d x+2=k

4. JluddepeHrmansioe ypaBHEHHE € (1 + y') =1,y = y(x) asnsercs:
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a. OJHOPOIHBIM YpaBHEHHEM;
b. ypaBHEHHEM C pa3JEeNAIOUIMHCS IEPEMEHHBIMH;
C. ypaBHEHHEM B MOJHBIX AuddepeHnranax;

d. ypaBHeHuewm bepnyim.

5. Onpenenuts TUT YpaBHEHUS Y+ (¥’ +Inx)dy =0
X

a. JINHEHHOE ypaBHEHHE

b. onHOpOHOE YpaBHEHUE

C. ypaBHEHHE B MOJHBIX JupdepeHmanax
d. ypaBHenue bepnymnu

6. OOmum pemiennem ypaBHenus: y" —2y" -3y =0
0 YO =C+ C,e” +Ce™"
b, Y =C + C,e " +Cyxe™
c. y(x)=C +e?*(C,cos3x+C,sin3x)

SABJIACTCAL. ..

X

7. VYpaBHeHUe (\/E + \/; )y' —y =0, nocne pasnenenus nepeMeHHbIX IPUMET BUI. ..
Nx+1 1
a. dy +
x Vy
\/§ +1 1
dy——dx=0
y Jx
+1 1
C. \/; dy + dx=0

y Jx

Jx+1
vdy + dx=0
. PR

2
8. OGee pemenne quddepeHuansHoro ypapaenus Xy = y' + X~ uMeeT BUIIL...

dx=0

2. y=x'C,+e'C,
3
b. y=%+C1x2+C2
c. y= (xz + 3k1 + sz
2
d. y = Clex + C2

9. Pemenuem 3amaun yy' — 2xy'2 =0, y(2) =2, y'(2) =0,5, aBnsercs. ...
: (3 — x)y5 = y(x + 2)

(3-x)y’ =8(x+2)

. (B-x)y=8(x+2)

d (3 — x)y5 = 7(x + 2)
10. Onpenenutens Bponckoro mns auddepenrmansroro ypasaenus y' —3y +2y =0

o

S

o

paBeH. ..

a. e >F
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b. Ce*
c. Ce™*

2x
d. Ce
11. dyHnameHTanbHas CUCTEMA PEHIEHUM COOTBETCTBYIOLIEE JMHEHHOMY OJIHOPOJHOMY

muddepenrmansaomy ypasaenuto y” +9y =0 umeer Bun. ..

a. 1, x

b e—3x,xe 3x

c. sin3x, cos3x
d. 1, e

12. Ecomn kl = k2 =72 - KOPHM XapaKTEPHCTUYECKOrO YPAaBHEHHA, TO OOIIEE pEIICHHE
JUHEWHOTO OJTHOPOTHOTO MU (HEepeHINAIBHOTO YPaBHEHUS UMEET BUI. . .
a. y=C;smx+C,cos2x

b. y=Ce* +Cye™”

. y=Cie* +Cyxe™

o

d. y=Cxe* +Cyxe™

13. uddepenuunanbHoe ypaBHEHUE x2y" —2y= sin(ln x) SBIISICTCSl yDABHEHUEM. ..

a. Ditnepa
b. bepnymu
c. Kirepo
d. Jlarpanxa

14. Vpasnenue uga y" + (ln x)y' + xy =0 sBustercs. ..

a. JIMHEWHBIM C IepeMEeHHbIMHU KO3 UIIMEHTaMU
b. JMHEWHBIM C MOCTOSHHBIMU KO3 HULIMEHTaMHI
C. HEJMHEHHBIM C MOCTOSIHHBIMU KO3 pULIeHTaMU
d. HenMHEHHBIM ¢ IepeMeHHBIMH KO3 punineHTaMmu
xX=2x+y
15. PemeHneM cucTeMbI ypaBHEHUH 1 SIBJIAETCA. . .
y=3x+4y
x(t)=Ce” +Cye'
5t t
a y()=3Ce" —Cie
x(t) = Ce” +Cye” +(t+1)e”
3t 2t 2t
b. y(@)=-Ce" —2Ce” —2te
t —t
x(t)=Ce +C,e
5t t
y()=3Ce" —C,e
L |x=dx+y—e”
16. PemenneM cucTreMbl ypaBHEHUH < SBJIACTCA. ..
y=y—2x
x(t)=Ce” +C,e'
5t t
a y()=3Ce" —Cie
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x(t) = Ce” +Cye” +(t+1)e”

y(t) =—C,e” —2C,e* —2te”

b.
x(t)=Ce' +Cye™

. y(t)=3Ce” —C,e'

—=x+5y
.| dt
17. dns cucrembl auddepeHIHUanbHbIX ypaBHEHHH 4 XapaKTepUCTHIECKUM

Do x-3 y
dt

ypaBHEHUEM OYIeT. ..
a. A2-21-2=0
b. 2 +24-2=0
c. 24+21+2=0
d. 2-21+2=0

18. Pemrenme uddepeHmManbHOro ypaBHeHHS X + X =, x(0)= 1, x'(0)= —1 wumeer
BHI. ..

-t
a. x=e —e—t

b. x=e X —¢
c. x=e
d x=e 2

19. Pemenne muddepennuansroro ypapaerus x =0, x(()) =0, x'(O) = Oumeer Bu:

d.

b. x=0

c. x=e ¢
d. x:e_zt—t

Pewenue 3adanuii ¢ mecmoeoit ¢opme. IlpoBoguTcs Tpu pa3a B TEUEHHUE H3YUCHUS
JTUCIUTITUHEI (cemecTp) Ha miatdopme http://open.kbsu.ru/moodle/. He menee uem 3a 1 Henento 10
TECTUpPOBAHUS, IIPENnojaBaTeNb JIOJDKEH OIpeNeuTh CTYyJeHTaM MCXOJHbIe JlaHHbIE [UIs
MOJITOTOBKM K TECTHMPOBAHUIO: Ha3BaTh pa3zieiibl (TEMBI, BONPOCHI), 10 KOTOPbIM OYIyT 3aJaHus B
TECTOBOM (opMe, TeopeTHUECKHUEe UCTOUYHUKU (C TOYHBIM yKa3aHHEM pa3JiesioB, TeM, cTaTel) s
MOJITOTOBKH.

Kpumepuu ghopmupoeanun oyenok no mecmogvim 3a0anuam:

5 0aIoB — MOMYYalOT 0OydYarolIfecs C MPaBUIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC
Borpocsl. Bemonneno 100 % npeaokeHHbIX TECTOBBIX BOIIPOCOB;

4 Gaynma — MOJNY4arOT 00ydYaroluecs C MPaBHJIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBHIE
Borpockl — 80 —99 % ot obmiero oobeMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;

2-3 Gainna — moy4aroT 00yJaromuecs ¢ MpaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl — 60 —79% ot o0uiero 00beMa 3aJaHHBIX TECTOBBIX BOIPOCOB;

1 Oannm — momy4aroT OOydYaromuecs MPABWIBHBIM KOJHYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl — MeHee 40-59 % oT ob1iero oobemMa 3a/laHHBIX TECTOBBIX BOIIPOCOB.

5.3. Ouenounvie mamepuansl 011 NPOMENCYmMOUHOU ammecmayuu
Lenvro npomesicymounvix ammecmayutl TO IUCIUTUIAHE SBISIETCS OIICGHKAa KadyecTBa
OCBOEHUS JUCHUILINHBI 00yJaIOIUMUCS.
HpOMe)KyTO‘-IHaSI arrectanusd Mnpe€aHasHadceHa JJid 00BEKTUBHOTO MNOATBCPKACHUA U
OLICHUBAHUS JOCTUTHYTBIX PE3yJIbTATOB OOYYEHHsS IOCIIE 3aBEpIICHHS] M3YyYCHHS IUCHUTUIHHEIL.
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OcymiecTBisieTcsl B KOHIIE 3 U 4 CEMECTPOB M MPEJACTABIISICT COO0M MTOTOBYIO OIICHKY 3HAHHH 10
mucuuruinHe  «/luddepennuanbaple ypaBHeHHsS» B BHJIE MNpoBeAeHus 3adera (3 cemecTp) U
sK3ameHa (4 cemectp).

[TpomexyTouHasi aTTecTaluss MOXET IMPOBOAUTHCS B YCTHOHM, NMUCBMEHHOH Qopme, U B
¢dopme TectupoBanusi. Ha npomexyTouHyro arrectanuio oTBogurcs A0 30 6amios.

HIEPEYEHDB BOIIPOCOB, BBIHOCUMBIX HA 3A4ET
(konmponupyemvie komnemenyuu OIIK-1)

1. OcHoBHbIEe cBelleHUsl O AU PepeHInaNbHbIX YPaBHEHUAX. Y PAaBHEHUS C Pa3JICsIOIIMMHUCS

IIEPEMEHHBIMH.

2. Opnopoanbie quddepeHIraIbHbIE YpaBHEHUS.

3. Jlunelinble ypaBHeHus. YpaBHeHus bepHysin.

4. YpaBHeHus B MONHBIX auddepenimanax. MHTerpupyromuii MHOXXUTEI.

5. uddepeHumanbaple ypaBHEHHs I[EpBOrO IOpsAAKa HE pa3pelieHHble OTHOCHTEIbHO
MPOU3BOIHOM.

6. Ypasuenus Jlarpamka u Kiepo.

7. YpaBHeHus Pukkaru.

8. Huddepenunansupie ypaBHEHUs Bbicuiero mnopsaka. OcHOBHble MOHATHS. Teopema
CYLIECTBOBAHMS U €JUHCTBEHHOCTH.

9. JluneiiHo He3aBucuMBbIE pyHKIMH. Onpenenurens BpoHckoro.

10. Jluneiinpie  omHOpomHBIE AU dEepeHIHATbHBIE  YpaBHEHHUS  C  IMMOCTOSHHBIMH
KO3 PHUIHEHTaAMH.

11. Jluneiinpie  HeonmHopoaHble  nuddepeHIUaNbHBIE  YpaBHEHHS € MOCTOSHHBIMH
kod(purmeHTamu.

12. YpaBHeHue Ditnepa.

13. Cucremsl guddepeHnnaibHbiX ypaBHeHHH. OCHOBHbBIE MOHATHUS U ONIPEICICHHUS.

14. Meton uckirodeHus (cBezeHue cuctemMsl 1Y K oqHOMY ypaBHEHHIO).

15. UaTerpupoBanne OTHOPOJHBIX JIMHEWHBIX CHUCTEM C TOCTOSHHBIMU KO3 (UIIMEHTaAMHU.
Meron Ditnepa.

16. PemieHue HEOJHOPOJHOM CHUCTEMBI METOAOM BapHallMd TIOCTOSHHBIX: CHUCTEMa A
ompeJielieHUs] TOCTOSIHHBIX, TeopeMa O BHUAEC OOIIEro pemeHus ¢ QyHAaMEHTATbHOU
MAaTpULIEN.

Kpumepuu ¢opmuposanus ouenHok no npomexcymouynoi ammecmayuu. YpPOBEHb
3HAaHUI OINpENeNsIeTcss OLEHKAMU «OMAUYHOY, «XOPOUOY», «VOOBIEMEOPUMENbHOY, «3AUMEHON,
«HEY0081emMEOPUMENbHOY, KHE 3AUMEHON.

Jlns mosydeHus 3ayeTa C OLIEHKOM, KOTOpPBIM 3aKaHYMBAETCS W3Y4YEHHE IUCIUIUIMHBI B
ceMecTpe, CTYIeHTYy HeoO0XoaumMo uMeTh He MeHee 61 Oamnma. Ecnm mo uroram Tekyuiero u
PYOEKHOTO KOHTPOJIS YCIIEBAeMOCTH CTYAECHT HaOpai uncio 0amioB B npenenax ot 36 1o 61, To o
JIOIIYCKAeTCs K CIayue 3a4eTa.

OueHka «3aumeno» - ypoBeHb 3HaHUN CTYJEHTAa COOTBETCTBYET TPEOOBAaHUSAM:

—  CTyZEHT CcBOOOJHO OpHEHTUPYIOTCS B Marepuaie M oTBedaeT 0e3 3aTpyIHEHHH.
OO6yuaromuiicss cnocoOeH K BBIIIOJHEHUIO CIIOKHBIX 3aJaHHi, TOCTaHOBKE 1iesiel U BhIOOpe myTeit
uX peanuzanyu. PaboTta BeIMOTHEHA MOIHOCTHIO 6e3 ommook, pemeHo 100% 3amayq;

— OTHOCHUTENIbHO IIOJIHO OPHEHTHPYETCS B MaTepuaie, OTBe4YaeT O0e3 3aTpyJHEHH,
JIONyCKAaeT HE3HAYMTENbHOE KOJIMYecTBO omuOok. OOyuarommiics crocoOeH K BbITOJTHEHUIO
CIIOKHBIX 3a7aHuil. PaboTa BBINONHEHA MOJTHOCTHIO, HO UMEIOTCA He Ooyiee OHOW Herpyooi
omMOKM M OJHOTO Hejouera, He Oosiee Tpex HeaoueToB. JlOMyCKAlOTCS HE3HAUYUTENIbHBIC
HETOYHOCTH TIPH PeIIeHUN 3aa4, pemeno 70% 3amayq;

18



— B Ipoliecce OTBETa JIOMYCKAIOTCs OMMOKM U 3aTPyAHEHHUS IPU U3JIOKEHUM MaTepuana.
OOyuaronuiicss IpaBUIBHO BBITIOJIHUI HEe MeHee 2/3 Bcell paboThl WM AONMYCTHI He Oosee oJHOU
rpy0oii OITMOKH ¥ IBYX HE0YETOB, HE 0oJiee OHOM TpyOoi U OHOM HErpyOoi omuoOKu, He Oolee
TpeX HerpyObIX OmMOOK, 0HOM HerpyOoi. OOyuaronmiics 3aTpyIHAETCS ¢ MPABUIBHON OLIEHKON
MpeJI0KEHHOM 3a/1au, TaeT HEMOJIHBIA OTBET, peieHo 55% 3anay;

OneHKN «He 3aumeHo» - CTYIACHT MOKa3bIBaeT HEIOCTATOYHbBIC 3HAHUS MPOrPAMMHOTO
MaTepuaga, He CIHOCOOEH apryMEHTHPOBAHHO W IOCJIEOBATEIbHO €ro H3Jarath, JOMYCKaeTcs
rpyObie OIMOKHN B OTBETaX, HEMPABMIHHO OTBEYAET HA MOCTABJICHHBIN BONPOC WM 3aTPYAHIETCS C
OTBETOM.

OneHuBaHUEe U KOHTPOJIb C(HOPMHUPOBAHHOCTU KOMIIETEHIIMH OCYIIECTBISETCS C IOMOIIBIO

TEKYLIEro KOHTPOJS YCIEBAEMOCTH M IPOMEXKYTOYHOM arrecTtauuu. TeKkyluid KOHTPOJb
YCIIEBAEMOCTH M IIPOMEKYTOUYHAs aTTECTalUs MPOBOIATCA B COOTBETCTBHM C [lonoxkeHumem o
0aJIbHO-PEUTUHIOBOM cucTeMe aTTecTanuu cTyaeHToB KbI'Y.

1. Ouenka 3auteHo «omauuno» (91-100 6anioB) - CTYACHT OKa3bIBA€T MOJHBIE U TITyOOKHE
3HaHUA MPOTPAMMHOIO MaTepHasa, JIOTMYHO M apryMEHTHPOBAHO OTBEYaeT Ha IOCTaBICHHBIN
BOIIPOC, a TakKe JOIOJIHUTEIbHBIE BOMPOCHI, MOKA3bIBAET BBICOKUN YpPOBEHb TEOPETUUYECKUX
3HaHUM.

2. Ouenka 3a4TeHO «xopowoy (81-90 6amnoB) - CTyOEHT MOKa3bIBaeT IIyOOKHE 3HAHUS
MPOrpaMMHOTO MaTepHalia, TPaMOTHO €ro H3JIaraeT, JOCTATOYHO TIIOJHO OTBEYaeT Ha
MOCTAaBJICHHBIN BOMPOC U AOMOIHUTEIBHBIC BOIIPOCH], yMeN0 (OpMYIUPYET BHIBOJIBI. B TOXE BpeMs
IIPU OTBETE JIOMYCKAET HECYIIECTBEHHBIE MOTPEITHOCTH.

3. OueHka 3a4TeHO «ydosremeopumenvioy (61-80 OamIOB) - CTYACHT IOKa3bIBAET
JOCTaTOYHBIE, HO HE TIyOOKHME 3HAHMs MPOTPAMMHOIO MaTepuaja; MpU OTBET€ HE JOIMYCKaeT
rpyObIX OMIMOOK WM MPOTUBOPEUUi, OJHAKO B (DOPMYJIMPOBAHMM OTBETa OTCYTCTBYET IOJDKHAS
CBSI3b MEXKJY aHaJIM30M, apryMeHTanuedl W BbeIBogamH. [ MOdydeHHs MPaBWIBHOTO OTBETa
TpeOyeTcsi yTOUHSIOIIUE BOPOCHI.

4. OueHku «HeyOdogremeopumenvHoy WM «He 3aumenoy (36-60 OamioB) - CTYyIEHT
MOKa3bIBACT HEJAOCTATOYHBIC 3HAHUS MPOTPAMMHOIO Marepuaia, He CIOCOOEH apryMEHTHPOBAHHO
Y TIOCJIEIOBATEILHO €T0 U3JIaraTh, IOMyCKAeTCsl TpyObie OMMOKU B OTBETAX, HETPABUIILHO OTBEYAET
Ha MOCTAaBJICHHBIN BOMPOC HIIA 3aTPYAHIETCS C OTBETOM.

5.4. Oyenounwvie mamepuanvt 01: 6blNOIHEHUA KYPCOGoU padomul no oucyunaune. CMbICI
HaMUCcaHUs KypcoBOM pabOThI COCTOMT B MPUOOPETEHHH CTYJECHTOM HAaBBIKOB CaMOCTOSITEILHOTO
pelleHrs MPAaKTUYECKUX MPOOJIeM C HAayYHBIX MO3UIUNA U MHUCbMEHHOTO W3JI0KEHHUS MOTYYEHHBIX
PE3yNbTATOB MO BHIOPAHHOM TeMe (TeopeThyecKas 4acTh, (GOPMHUPOBAHUE U 3aKPETUICHUE CUCTEMBI
3HaHWH, YMEHUM U HABBIKOB MO JAHHOW T€ME, CAMOCTOSITEIILHOTO MPOBECHUS PA3TUYHBIX ITAIOB
HCCTIEIOBAHMS).

2. Memoouueckue mamepuanst, onpeoensaouiue npoueodypvl OUCHUBAHUA 3HAHUIL,
YMeHUIl, HABBIKOE U (U1U) onbima 0eamenbHoCmu

MaxkcumanbHast cymma (100 OamioB), HabupaeMasi CTYJEHTOM MO AMCHMIUIUHE BKIHOYAET
JIBE COCTaBJISIOIINE!

— nepeas cocmasnAlowds — OIEHKAa PEryIsIpHOCTH, CBOEBPEMEHHOCTH M KadecTBa
BBITIOJTHEHUSI CTYJIEHTOM Yy4eOHOW paboThl MO H3Y4YEHHIO JMCUUIUIMHBI B TEYEHHE IMepuoja
M3yUYeHUs TUCIUILTUHBI (CeMecTpa, I HECKOJIbKUX ceMecTpoB) (cymma — He Oosiee 70 6asioB).
bannel, XxapakTepu3yrooImiue ycrneBaeMoCTh CTYICHTa MO TUCHUILINHE, HAOUPAIOTCS UM B TCUCHHE
BCETO0 Nneproaa o0yueHHs 3a U3y4eHHUE OT/IENbHBIX TEM U BBHIIIOJHEHNE OTAEIbHBIX BUIOB Pa0OT.
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— emopasa cocmasnAlowas — OLEHKA 3HAHWN CTyJAEHTa MO pe3yiabTaTaM MPOMEXKYTOYHON
atrectaruu (He 6onee 30 —6amioB).

Kpurepuiem oneHku ypoBHS C(HOPMUPOBAHHOCTH KOMIIETEHIMH B pamkax ydueOHOil
TUCIUTUTAHBI «/luddepeHnanbable ypaBHEHUS» SBISETCS 3a4€T C OI[CHKOU 2 CEMEeCTp.

OO0muii Gamr TeKymero u pyOeKHOro KOHTPOJIS CKIAIBIBACTCS W3  CICAYIONINX
COCTABIISIIONIMX TpWiIokeHue 2. B TedyeHue ydyeOHOro mporecca CTyISHT 00s3aH OTYHTATHCS 10
TCOPCTUUCCKOMY MATCPUATY U ITPAKTUYCCKUM 3aHATHUAM: OITPOCHI, MHAWBUAYAJIbHBIC 3a1aHUA.

Llenvto npomesicymounslx ammecmayuil 10 TUCHHUIUIMHE SBJISCTCS OIEHKA KadecTBa
OCBOCHUA JUCHUITIIMHBI O6y‘-IaIOH_[I/IMI/IC$I.

TunoBele 3amanus, obOecneunBaronue GopmupoBanue kommnereHuuid OITK-1 mpencTaBieHbl B

Tabmune 7.

Tabnuuya 7. Pezynomamot 0ceoeHus yueOHol OUCyUNIUHbL, NOOJIeHcauiiue nposepKe

Kon u nanumenoBanue OINK
BBIIYCKHHKA

OIIK-1
CriocoGeH MpUMEHSTE
€CTECTBEHHOHAYYHBIE U
O0IIEHHKEHEPHBIE 3HAHNS,
METOIbI MaTEMATHYECKOTO
aHAIIN3a U MOJICITUPOBAHHUS,
TEOPETUUECKOTO H
9KCIIEPUMEHTAIBHOTO
HUCCIICA0OBAHUA B
poeCCHOHATBHOM
JeATETLHOCTH

Takum oOpaszom,

OCHOBHBIE MIOKA3ATEIH
OLIEHKH Pe3y/IbTATOB
00yueHus

3HaTh 0a30BbIC MTOHATHS
B 00JIaCTH MaTEMAaTUKU U
ux npodeccroHaNBHYIO
TEPMHUHOJIOTHIO.

YMmeTh HCCJIIEO0OBATH
KJIaCCUYCCKHUE 3aJjauu B
0o0/lacTH MaTeMaTHKa u
Hy6J'II/I‘IHO JOKJIaabIBaTh

H OOBSICHATH
(byHIaMEeHTaIbHbIC
Pe3yabTaThI B
COOTBETCTBYIOIIHX

pazaciax MaTeMaTuKN

Baaaerpb HaBBIKAMU
MaTeMaTHYECKOTO
MBIIUICHUS U CTPOTOTO
JI0Ka3aTeNnbCTBa
YTBEP KICHHUN B 00JIACTH
MaTEMAaTHKH, a TAKIKE
METOJIOJIOTHEH pEIICHHS
OCHOBHBIX 33124
COOTBETCTBYIOIIUX
pasziennoB MaTEMATHKH.

BBIITOJIHEHHUEC THUIIOBBIX Sa)IaHHﬁ,

HMuauxaTopsl (mokasaTesin)
JOCTHKEHUS KOMIIeTeH UM

OIIK-1.1 Cnocoben
OCBOUTH OCHOBBI BBICIICH
MaTeMaTHKH, QU3UKHY,
OCHOBBI BBIYMCIUTEILHOM
TEXHUKH U
MIPOrpaMMHpPOBAHMUSL.

OIIK-1.2 Cnocoben
pemaTh cTaHIapTHBIC
po¢eCCHOHATBHEIC
3aJa9u ¢ IPUMEHEHUEM
€CTeCTBCHHOHAYYHBIX U
0O0IIeNHKEHEPHBIX
3HAaHUM, METOI0B
MaTeMaTHYECKOTO aHaIHN3a
U MOJICJIMPOBAHHUSL.

OIIK-1.3 Criocoben
MPUMEHUTH HABBIKH
TEOPETHYECKOTO U
IKCIIEPUMEHTAIBHOTO
UCCIeJ0BaHUs OOBEKTOB
npodeccnoHanbHOM
JeSITeTIbHOCTH.

Buj oueHoyHoOro marepuaa,
obecnieynBalone
¢opmupoBaHue KOMIETEHIMIT

TunoBble OLCHOYHBIE
MaTepHabl Uil YCTHOTO
ompoca (pa3zen 5.1.1);

TurnoBble OLIECHOYHBIE
MaTtepualbl 1A
CaMOCTOSTENILHOM paboTHI
oOyuarorerocs (pasmuen
5.1.2))

TuIoBbIe OIEHOYHBIE
MaTepHaIIbI JIJIsI
KOHTPOJILHOM paboThI
(pazmen 5.2.1);

Tunoseie TECTOBBIE
3aJIaHus
(pazmen 5.2.2.)

TuroBbIe OIlEHOYHBIE
MaTepHaIIBI IS
MIPOMEKYTOUHON
aTTecTaluu
(pazmen 5.3.)

MpECTABICHHBIX B pazaene S

«OI_ICHO‘-IHBIC MaTCpHraJibl Ul TCKYHUICTO U py6e>1<H0ro KOHTPOJIA YCIIECBACMOCTU U HpOMG)KyTO‘IHOfI
aTTeCTallun)) IMO3BOJIHUT 00€CIICUUTh:
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- OIIK-1 CrocobeH mpuUMEHSTh €CTECTBEHHOHAay4YHbIE M OOIIEWHKEHEPHbIC 3HAHUS, METOMbI
MaTeMaTHYeCKOr0 aHajlu3a M  MOJCIUPOBAHMS, TEOPETUUYECKOTO U SKCIEPUMEHTAIBLHOIO
UCCIIeIOBaHMsl B TPOGECCHOHAIIBHOM 1€ATEIbHOCTH.
OIIK-1.1 CrnocoGeH OCBOWTH OCHOBBI BBICIICH MaTEMaTUKH, (U3UKH, OCHOBBI
BBIUUCIIUTENILHOW TEXHUKU U IPOrPaMMUPOBAHUSL.
OIIK-1.2 CnocobeH pemaTh CTaHAApTHBIE TPOQECCHOHATBHBIE 33/1a4H C IPUMEHEHHEM
€CTECTBEHHOHAYYHBbIX M OOIIEMHXEHEPHBIX 3HAaHUM, METOJOB MaTeMaTHYECKOIO
aHaJIM3a U MOJIEJIMPOBAHUS.
OIIK-1.3 CnocobGeH NpPUMEHHTh HABBIKM TEOPETHUYECKOTO0 M 3KCIEPHUMEHTAIBLHOTO
UCCIIeI0BaHMs 00BEKTOB MTPO(ECCUOHATILHON AEATEIBHOCTH.

7. Yuebno-memoouueckoe obecneuenue OucCyuniuHbl
7.1. Hopmamueno-3aKkonooameibHole aKmol
1. Tlpuka3z MunoOpHayku Poccun ot 19 centsops 2017 r. Ne929. Penakuus ¢ U3MEHEHUSIMH
Nel456 ot 26.11.2020 (3apeructpupoBano B Muntocte Poccun 10 oxtsiops 2017 r. Ne
48489).
http://fgosvo.ru/uploadfiles/FGOS %20V 0%?203++/Bak/090301 B 3 15062021.pdf

2. @epepanpubiii 3akoH «O0 oOpa3zoBanun B Poccuiickoir ®enepamum» ot 29.12.2012
Ne 273-®3 http://www.consultant.ru/document/cons_doc LAW_ 140174/

7.2. Ocnosnasa numepamypa
1. EmpnoB A.A. uddepenunansusie ypaBuenus / EmprioB A.A., EmpnoBa T.A.- Tomck:
ToMmCKuUii TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM YIPABJICHUS U PATUOICKTPOHUKH, DIIb
Kontent, 2013.- 104 c. http://www.iprbookshop.ru/72089.html
2. Jlamun W.A. OObikHOBeHHBIC AuQdepeHnraibHble ypaBHEHUS [DIEKTPOHHBIN pecypc]:
yuebHoe nocobue/ Jlanun M.A., PatadoeBa JI.C., Psb6oa A.B. — CII6.: YHuBepcuter
NTMO, 2013. — 106 c.— Pexum gocryna: http://www.iprbookshop.ru/71494.html.

3. Honrpsrun JI.C. OOGwikHOBeHHblE nud¢epenimansuble ypaBHeHus/ Ilontpsarun JI.C.-
DNEKTPOH. TEKCTOBbIE AaHHbIe.- MxeBck: PerynspHas u xaotnueckas nuHamuka, 2001.- 396
c. http://www.iprbookshop.ru/17642.html.

7.3. [lononnumenvnas numepamypa

1. AcramoBa W.B. J[luddepenumansusie ypaBHeHus. Ilpaktukym: ydeOHoe mocoOue/
AcramoBa W.B., Hukumkun B.A.-M.: EBpa3ulickuil OTKpBITBI HHCTUTYT, MOCKOBCKHIA
rOCy/lapCTBEHHBI YHHMBEPCUTET SKOHOMHKH, CTAaTUCTUKU U uHpopMatuku, 2004.-92 c.
http://www.iprbookshop.ru/10751.html

2. Bambuudepon 10.B. uddepennmnansupie ypaBHenusa. Yacts 1: ydeOHoe mocobue/ M.:
EBpasuiickuii  OTKpBITBIA ~ MHCTUTYT, MOCKOBCKUH T'OCYAApCTBEHHBIM  YHUBEPCUTET
SKOHOMUKH, CTaTUCTUKH 51 UH(GOPMaTUKH, 2004.- 117 C.:
http://www.iprbookshop.ru/10663.html

3. KpacnoB M.JL., Kucenes A.M., Makapenko I'M. MHrerpanpHbple ypaBHEHMS: 3ajaud U

MpUMEPBI C TOJPOOHBIMU pelIeHusIMH: ydeOHoe mocobue. M3, 3-e, ucnp.: [DIeKTpOHHBIHI
pecypc] — M.: Emuropuman VYPCC, 2003. — 192c¢. — Pexum jocrymna:
http://www.vixri.com/d/Krasnov%20M.L.%20 Zadkachi%?20i%?20reshenija%?20-
%?20Integralnye %20uravnenija,%202003,%20192s.pdf
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http://fgosvo.ru/uploadfiles/FGOS%20VO%203++/Bak/090301_B_3_15062021.pdf
http://www.consultant.ru/document/cons_doc_LAW_140174/
http://www.iprbookshop.ru/72089.html
http://www.iprbookshop.ru/71494.html
http://www.iprbookshop.ru/17642.html
http://www.iprbookshop.ru/10751.html
http://www.iprbookshop.ru/10663.html
http://www.vixri.com/d/Krasnov%20M.L.%20_Zadkachi%20i%20reshenija%20-%20Integralnye%20uravnenija,%202003,%20192s.pdf
http://www.vixri.com/d/Krasnov%20M.L.%20_Zadkachi%20i%20reshenija%20-%20Integralnye%20uravnenija,%202003,%20192s.pdf

KpacuoB M.JI., Kucenes A.W., Makapenko I'.M. OOwikHOBeHHBIE andepeHInanbHbIe

yYpaBHEHUS: 3a/1a4yd M MPUMEPHI C MOAPOOHBIMHU pelieHusIMUA: ydeOHoe mocooue. M3, 4-e,
ucnp.: [DnektpoHHbiil pecypc] — M.: Enquropuan YPCC, 2002. — 256 c. Pexxum nocryna:
http://www.vixri.com/d/Krasnov%20M.L.%?20_Zadachi%?20i%20reshenija%?20-

%200bykn.%20differenc.%20uravnenija,%202002,%20258s.pdf

[MouTpsrun JI.C. OOwikHOBeHHBIE nuddepeHnuanbabie ypaBHenus/ [lontpsrun JI.C.-
DNEeKTPOH. TEKCTOBBIE TaHHbIE.- MxeBck: PerynspHas u xaotudeckas auHamuka, 2001.- 396
c. http://www.iprbookshop.ru/17642.html.

7.4. Ilepuoouueckue uzoanusn

1. Becthuk MI'Y Cepus 1. Matemaruka. MexaHuka.

2. Iuddepeniuanpabie ypaBHEHUS

3. U3Bectus By30B. CeBepo-KaBkaszckuil perroH. EcrecTBeHHBIE HAyKH
4. Ycnexu MaTreMaTH4eCKUX HAYyK
5. [lcuxonorudeckast HayKa U 00pa3oBaHUe

[Tpu

HN3YyUCHUHN

JUCLUILINHBI

7.5. Humepnem-pecypcoi

obecniedeHbl 1ocTynoM (yIaleHHBIN JOCTYIT) K pecypcam:
—  o0wue uHghopmayuonHvle, CNpaoOUHbIE U NOUCKOBDLE:

1. CnpaBounas npaBoBas cucrema «l'apant». URL: http://www.garant.ru.
2. CnpaBounas npaBoBas cuctema «Koncynbrant [Imoc». URL: http://www. consultant.ru

«nddepennmanbapie

YpaBHCHU»

— K COBPDEMEHHbIM npod)eccuonaﬂbubm oazam OaHHBbIX:

oOyuaroiuecs

Neni/m | HaumeHoBaHue Kparkas Anpec caiita HaumeHnoBanue YcaoBus
3JIeKTPOHHOT 0 XapaKTepHCTHKA OpraHH3aIuu- J0CTyNA
pecypca BJIa/IeJIbLA;
PEKBH3UTHI J0r0OBOPa
1. «Web of IMomutemarmueckast | http://www.isiknowledge.com/ Kommanus Thomson Hoctyn o IP-
Science» pedepatuBHO- Reuters anpecam KbI'Y
(WOS) oubmorpaduueckas CyoanueH3u0HHbIi
u JI0T0BOP
HayKOMeTpuyecKast Ne WoS/592 ot
0asa JaHHBIX, B 05.09.2019 .
KOTOPOit AKTHUBEH /10
HHICKCUPYIOTCS 31.12.2021r.
okoio 12,5
TBIC. )XYPHAJIOB
2.| Sciverse Scopus | PedepatvsHasa un UznarensctBo «Elsevier. Hoctyn o IP-
U3JIaTeNLCTBA aHaNuTMYecKas http://www.scopus.com Hayka u TexHosmorum» anpecam KbI'Y
«Dmb3eBUp. 6a3a AaHHbIX, Cy6JuueH3HOHHbIIH
Hayxa u copepxalyasn N SMFOB/(;EZ
TEXHOJIOT AN 21.000 o Scopus. oT
pelleH3MpyeMbIX 02.09.2019 T.
YKYpHanos; 100.00(3 3 1#3266{2?3
KHUT; 370 KHUXKHbIN
cepum
(nposonkatowmxca
n3gaHuin);
6,8 MNH.
[OKNAA08 13
Tpy£oOB
KOHdepeHuuit
3. Hayunast OnekTp. http://elibrary.ru 000 «HOb» [MonHselit KocTyn
3JIeKTpoHHast | Oubmuoreka
OudamoTexka Hay4YHBIX
(HOB PO®H) | myOimkamuii -
oxoo 4000

HWHOCTPaHHBIX U
3900

OTCYCCTBCHHBIX
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http://www.vixri.com/d/Krasnov%20M.L.%20_Zadachi%20i%20reshenija%20-%20Obykn.%20differenc.%20uravnenija,%202002,%20258s.pdf
http://www.vixri.com/d/Krasnov%20M.L.%20_Zadachi%20i%20reshenija%20-%20Obykn.%20differenc.%20uravnenija,%202002,%20258s.pdf
http://www.iprbookshop.ru/17642.html
http://www.garant.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://thomsonreuters.com/
http://www.scopus.com/
http://elibrary.ru/

HayYHBIX XYpHAJIOB,
pedepaTsr
my6nmkanui 20
TBIC. )KyPHAJIOB, a
TaKXe onucanus 1,5
MJIH. 3apyOeKHBIX U
poccuiickux
nuccepramuii; 2800
pocc. )KypHaJIoB Ha

0e3B03Me3THON
OCHOBE
Ba3a 1aHHBIX Hanunonanbnas http://elibrary.ru 000 «HDb» ABTOpHU30BaHHBIN
Science Index | uHpopmaroHHO- JIMneH3MOHHBIN JOTOBOP JIOCTYIIL.
(PUHLY) AHAIMTHYCCKAs Science Index NeSIO- ITo3Bomser
cHcTeMa, 741/2021 JIOIIOJIHATD U
AKKyMYJIUPYIOLIast or 12.07.2021 1. YTOUHSATH
OoJree 6 MAITIOHOB AKXTHBEH J10 CBEJICHUS O
ITyOIMKaImi 01.08.2022r. MyOIMKAIKsIX
poccuifckux yuenbix KbI'Y,
aBTOPOB, a TAKXKe HMEIOIIXCS B
rHbOPMAIHIO 00 HX PUHIT
LHUTHPOBAHUH U3
6oee 4500
poccuiickux
JKYpPHAJIOB.
9BC 13800 n3gaHwuii no http://www.studmedlib.ru 00O «Ilonurexpecypc» | Ilonnslit noctyn
«KoHCyabTaHT | Bcem obnactam http://www.medcollegelib.ru (r. Mockga) (peructpanus mo
CTYIEHTa» 3HaHUIA, Jorosop Ne310CJ1/08- IP-anpecam
BK/touaeT Gosee 2021 KBI'Y)
yem 12000 Ot 30.09.2021 r.
yueBHMKOB 1 AKTHBEH J10
y4yebHbix nocobuit 30.09.2022r.
ona BO uw CNO, 864
HavMeHOBaHWM
KypHanos n 917
MOHOrpapuii.
«Jaexkrponnas | Komnexuus http://www.studmedlib.ru 00O «Ilomurexpecypc» | Ilomnbiid moctym
OnbéIHOTEKA «Menguiaa (BO) (r. Mocksa) (peructpanus mo
Texunueckoro | 'DOTAP-Menua. Jorosop Ne288CJ1/04- IP-anpecam
By3a» (ABC Books in English 2021 KBI'Y)
«KoncyabpranT | (KHUTH Ha Ot 20.04.2021 r.
CTydeHTa») AHTIMHCKOM AKTHBEH 10
SI3BIKE )» 20.04.2022r.
IBC «Jlaub» ONeKTpOHHBIE https://e.lanbook.com/ 000 «3BC JIAHb» (1. [onweIii gocTym
BEPCUU KHUT Cankr-IletrepOypr) (peructpanus mo
BEIYLINX Horosop Nel12EI1/223 IP-anpecam
W3/1aTENILCTB o1 09.02.2021 r. KBI'Y)
y4eOHOI 1 HayqHOMH AKTHBEH 10
JTUTEPATYPHI (B TOM 28.02.2022r.
qHcIe
YHHUBEPCHTETCKHX
H3JIaTEeNILCTB), TAK K
JNIEKTPOHHBIE
BEPCHU
TIEPHOTUYECKUX
HU3JaHUH 110
Ppa3IMYHBIM
o0J1acTsIM 3HaHUH.
Hanuonanabnass | O6beanHeHHbIN https://H36.pd OI'BY «Poccuiickas Hoctyn ¢
3JIEKTPOHHASL | 31EKTPOHHbIN roCy/apCTBEHHAs JJIEKTPOHHOTO
OondIHoTEKA KaTanor ¢OHAOB OHOIMOTEeKAY YUTAJIBHOTO 3aj1a
PI'b poccuiickinx Jlorosop 6ubnuoTexn
6UBAMOTEK, Nel01/HOB/1666-11 ot KbI'Y
conepKaLLmit 10.09.2020r.
4331542 CpokoM Ha 5 et
3/71EKTPOHHbIX
[OKYMEHTOB
obpa3soBaTesIbHOro
M Hay4Horo

XapaKTepa no
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http://elibrary.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.studmedlib.ru/

pPasANYHbIM
OTPaCAAM 3HaHUM

9. 9BC
«IPRbooks»

107831
myOIuKanui, B T.4.:
19071 — yuebnbIX
H3JaHui, 6746 —
HAYYHBIX U3JJaHUH,
700 xommekiuid, 343

http://iprbookshop.ru/

000 «Aii ITu Dp
Menuay»

(r. CaparoB)
Horosop Ne7821/21
ot 02.04.2021 .
AKTHUBEH 10

[TonHelii goctyn
(peructpauus no
IP-angpecam
KBI'Y)

xkypHasa BAK, 02.04.2022r.
2085
ayIMOM3/1aHuil.
10| 3BC «lOpaiit» | DnexTpoHHBIE https://www.biblio-online.ru/ 000 «2nexTpoHHOE [Monuelii goctyn
st CITO Bepcuu yueOHOU H m3parenscto FOPAWT» | (permcrpamus mo
Hay4YHOH (r. Mocksa) IP-anpecam
JIUTEPATypPbl Horosop Ne192/ET1-223 KBI'Y)
H31aTEILCTB O129.10.2021 r.
«tOpaiit» qa CITO AxtuseH 10 31.10.2022
1 DJICKTPOHHBIE T.
BEpCUH
MEPUOTTYECKUX
W3J1aHUH 110
Pa3IMYHBIM
00J1aCTsIM 3HAHHH.
11 Polpred.com. 0630p CMU http://polpred.com 00O «Ilonmpen Hocrym no 1P-
HoBoctu. Poccun n CIIPaBOYHHMKN) anpecam KbI'Y
O030p CMU. 3apy0expa. [lomHbie be3Bo3mesnHo (0e3
Poccus u TEKCTHI + aHATUTHKA oduIHATEHOTO
3apyoexbe n3 600 u3nanwmii o JIOTOBOpA)
53 oTpacnsam
12| Ilpe3unentckas | bonee 500 000 http://www.prlib.ru OI'BY «llpe3unentckas | ABTOPHU30BAHHBIH
O0ubIMOTEKA 3/IEKTPOHHBIX 6ubmuoreka um. b.H. JOCTYII U3
um. B.H. [LOKYMEHTOB Mo Enpumnay (r. CaHKT- OHOIHOTEKN
Enbuuna nctopum OTeyecTsa, [erepGypr) (ayn. Ne214)
poccuiickoit CorJiamenue ot
rocyAapCTBEHHOCTH, 15.11.2016r.
PYCCKOMY A3bIKY 1 Cpoxom Ha 5 net (c
npaey AabHeHImeH
MpOJIOHTaIUEN)

— Kpome mozo, odyuarouwgueca mozym 60cnonb306amocsa npogheccuoHanbHvlmu
HOUCKOBLIMU CUCHEMAMU:
1. Cayx6a TeMaTH4eCKHX TOJKOBBIX cioBapeil http://glossary.ru/
2. CnoBapu u sHIIMKIoNeanu https://dic.academic.ru/
3. Bukunemgus http://ru.wikipedia.org/wiki/

7.6 MemoouuecKkue yKazanus no npoeeodeHuIo paznuiuHplX y4eOHvlX 3aHAmMuil u Opyzum

eUOAM CAMOCMOAMENbHOU PAdomul

[lens mpenopaBaHusi AMCUUIUIMHBL «/uddepeHnnanbHble U HHTETpajJbHbIE YPABHEHUS»

cryneHtaMm HampasiaeHuss noarotoBku 09.03.01 Mudopmaruka u BbIYMCIUTENbHAs TEXHUKA

COCTOHUT B TOM, YTOOEI IIOMOYb 6YJIYHII/IM crreguajaucraM OBJIAJCTh OCHOBaAMH 3HAaHUH B 00J1acTH

middepeHIMaNbHBIX ypaBHEHMH, IIOKa3aTh Ha MpuMepax pemeHus 3aaad  3((eKTHBHOCTH
UCIIOJIb30BaHUSI MAaTEMaTUUECKNUX 3HAHUI U METOJIOB.

HpI/ICTyrIEUI K H3YYCHUIO IUCHHUILIIINHBIL, o6yqa}0meMycs{ HCOGXOI[I/IMO O3HAKOMUTBECA C
TEMATUYCCKUM IIJIaHOM BaHHTHﬁ, CIIMCKOM peKOMeHHOBaHHOﬁ yqe6H01>'1 JIMTCPATYPHI. CnenyeT

YACHUTD MOCJICA0BATCIIBHOCTE BBIITOJTHCHHUA WHAWBUAYAJIbHBIX yqe6HBIX 3aJIaHI/II>'I, 3aHECTHU B CBOIO

pa60qy10 TETpadb TEMBI U CPOKHM MNPOBCACHUA CCMHUHAPOB, HAIlMCAHUA y‘Ie6HI)IX U TBOPYCCKUX

pab6ot. [Ipy uM3ydeHUN AUCHMIUIMHBI, OOYYaIOIIMECs BBIMOTHSIIOT CICAYIONIUE 3aJaHus: U3y4daloT

PEKOMEH/I0BaHHYIO Y4eOHYI0 M HAYUHYIO JIUTEpaTypy; MUIITYT KOHTPOJIbHbIE paOOThI, BHIIOIHSIOT

CaMOCTOATCIIBHBIC TBOPYCCKHC pa60TI)I, YY4aCTBYIOT B BBIIIOJJHCHUH IIPAKTUYCCKUX SallaHHfI.

ypOBeHL )51 FJ'Iy6I/IHa YCBOCHUA NUCHHUIUIMHBI 3aBUCAT OT aKTUBHOM U CHCTEMATHYECKOM paGOTLI Ha
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http://iprbookshop.ru/
https://www.biblio-online.ru/
http://polpred.com/
http://www.prlib.ru/
http://glossary.ru/
https://dic.academic.ru/
http://ru.wikipedia.org/wiki/

JEKUUAX, U3YYEHHMs] PEKOMEHJIOBAHHOM JIMTEPATyphl, BBIIOJHEHUS KOHTPOJBHBIX MHCbMEHHBIX
3aJaHUM.

Kypc wu3ywaercs Ha JneKUUsSIX, CEMUHApax, MPU CAMOCTOSTEIbHOW M HWHIUBUIYAIbHOMN
pabote obyuaromuxcs. O0yJaromuiics A1 MOJTHOTO0 OCBOEHUSI MaTepHalia JIOJKEH He MPOIYCKaTh
3aHATUS W AaKTHUBHO Yy4YacTBOBaThb B yueOHOM mporecce. s MakcuManbHOW 3(P¢EeKTUBHOCTH
M3y4eHHUs] HEOOXOJAMMO TIOCTOSHHO BECTH KOHCIIGKT JICKIUH, 3HaTh PEKOMEHIYEMYIO
IIpenojaBaTesieM JINTEPaTypy, [O3BOJSIOUIYI0 JOMOJHUTH 3HAHUSA W JIydlle IOATOTOBUTHCA K
CEMUHAPCKUM 3aHSTHUSIM.

B cooTBeTcTBUU € YUeOHBIM IJIAHOM Ha KaXKIYIO TEMY BBIJIEICHO HEOOXOIMMOE KOJTHYECTBO
4acOB IPAKTUYECKHX 3aHATUN, KOTOpbIE IPOBOASATCS B COOTBETCTBUM C  BOIIPOCAMH,
PEKOMEH/IOBAaHHBIMU K M3YYEHHIO IO OmpesesieHHbIM TemMaMm. OOydaromuecs T0JKHBI PEryspHO
TOTOBUTHCS K CEMUHAPCKHUM 3aHSATUSM U y4acCTBOBATh B OOCYKAEHUH BOIIPOcoB. [Ipu moaroroske
3aHATUSAM CIIEAYEeT PYKOBOJCTBOBATbCA KOHCIEKTOM JIEKIIMH M PEKOMEHJIOBAHHOM JIUTEPATYpOM.
TemaTnueckuii IUIaH JUCHUIUIMHBL, Y4e€OHO-METOIMYECKHE MaTepHalibl, a TaKXKe CIIHCOK
PEKOMEHI0BAaHHOH JINTEpaTyphl IPUBEICHBI B pabodeil mporpaMme.

Memoouueckue pekomenoayuu npu padome Ha0 KOHCNEKMOM 60 6peMs NPOGEOEHUA IeKUUU
B mporiecce JIEKIMOHHBIX 3aHATHH I1€7€CO00pa3HO KOHCIEKTHPOBATh YYEOHBIN MaTepHal.
Jlis 3TOro MCHOJB3YIOTCS OO0IIMe M YTBEpAMBIIMECS B NpPAKTHKE TMpaBuia, U TMPUEMBI
KOHCIEKTUPOBAHUS JICKIHI:

KoHcnekTtupoBaHue JneKIMK BEAETCS B CHEUUAIBHO OTBEACHHOM JUIA 3TOr0 TETpaju,
KaX bl JINCT KOTOPOM JOJIPKEH UMETH IOJIs, Ha KOTOPBIX JETIAI0TCS TIOMETKU U3 PEKOMEHJOBAHHOM
JINTEPATYPHI, AOMOJHSIOIINE MaTepuad MPOCAYIIAaHHOM JIEKIMH, a TaKXKe MOAYEPKUBAIOIINEC
0CO0YIO B&KHOCTD T€X MU MHBIX TEOPETUYECKUX MOJIOKEHUH.

[lenecooOpa3Ho 3amuchiBaTh TEMY U IUJIAH JICKIIUH, PEKOMEHAYEMYIO JIUTEPATYpy K TEME.
3anucu pas3zesoB JIEKIMU JIOJKHBI HMMETh 3arojOBKH, IIOJ3arojOBKH, KpacHble CTpoku. Jlns
BBIJICJICHUS] PA3/IeJIOB, BBIBOJIOB, ONPEIEIICHUN, OCHOBHBIX HJEH MOYKHO HMCIIOJIb30BaTh LIBETHHIC
KapaHjamy 1 GJaoMacTephbl.

Ha3BanHbIe B JIEKIIUM CCHUIKA HA TEPBOMCTOYHUKH HAJ0 MOMETHTH Ha IMOJISIX, YTOOBI MpHU
CaMOCTOSITENILHOM pa0oTe HaWTH U BOHCATh HMX. B KOHCHEKTE MJOCIOBHO 3alHCHIBAIOTCS
ompeeseHUs] TOHITHIM, Kareropuii W 3akoHOB. OcCTallbHOE AOKHO OBITH 3alMCaHO CBOUMH
CIIOBaMH.

Kaxnomy cryaeHTy HE0OX0oAuMO BhIPabOTaTh M HMCHOJIB30BaTh JOMYCTUMbBIC COKPAIICHUS
HauboJee pacIpOCTPaHEHHBIX TEPMUHOB U MOHSATHIA.

Memoouueckue pekomenoayuu no n0020Mo6Ke K NPAKMUYECKUM 3AaHAMUAM
[IpakTHueckue (CeMUHAPCKKE) 3aHATHUS — COCTaBHAsl 4acTh y4eOHOro mpolecca, TpynmnoBast

dopma 3aHATHI NpPU AKTUBHOM YUYacTMM CTYJEHTOB. IIpakThueckue 3aHATHA CIIOCOOCTBYIOT
yrayOJIeHHOMY HM3YYEHHI0 Haubosiee CIOKHBIX MpoOjJeM HayKd U CIy’KaT OCHOBHOM (opmoit
MO/IBEJIEHUSI UTOTOB CaMOCTOSITENIbHOM paboThl oOywarouuxcs. Llenpio mpakTUdecKuX 3aHATHH
SBJIAETCS YIIyOJIeHHE U 3aKperjieHHEe TEOPETUYECKUX 3HAHHH, MOITY4YEHHBIX O0YyYarollMMHUCSA Ha
JEKIUSAX M B IPOLIECCE CaMOCTOATENBHOTO M3Y4eHHUs y4eOHOro marepuana, a, CJIeJOBaTelIbHO,
(GbopMHpOBaHNE y HUX OIPENIETICHHBIX YMEHHUH U HAaBBIKOB.

B xoz1e moAroToBky K cCeMUHAPCKOMY 3aHATHIO HEOOXOIUMO MPOYUTATH KOHCHEKT JIEKIHH,
U3Y4YUTh OCHOBHYIO JIMTEpPATypy, O3HAKOMHUTBHCS C JIONOJHUTENIBHON JHUTEpaTypoOi, BBIIOJHUTH
BBIIAHHBIE TIPENO/JABATENEM IPAaKTHUECKHe 3ajaHud. [Ipm >TOM ydecTh peKOMEHAaluuu
npernojaBaTens U TpeOoBaHUs mporpammbl. JlopabaTbiBaTh CBOW KOHCHEKT JIEKIMH, Jieflas B HEM
COOTBETCTBYIOIIME 3aIIUCH U3 JIUTEPATYPHI.
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KemarenpHo Ipu MOATrOTOBKC K IMPAKTUYCCKUM 3aHATUAM IO JUCHUIIJIMHC OJHOBPCMCHHO
UCIIOJIb30BATh HECKOJIBKO HCTOYHHKOB, PACKPBIBAIONINX 33 aHHbIC BOIPOCHI.

Ha mnpakTuuecknx 3aHATHAX OOYdYarolIMecsl y4arcss TPaMOTHO W3Jararb IMpoOJIeMbl,
CBOOOJTHO BBICKA3bIBaTh CBOHM MBICIIH M CYXKJICHHS, PACCMATPUBAIOT CHTYallHH, CIIOCOOCTBYIOIIHE
Pa3BUTHIO MPO(ecCHOHANbHOW KOMIeTeHTHOCTH. ClieyeT MMeTh B BHAY, YTO IIOJrOTOBKAa K
IMPAKTUYICCKOMY 3aHATUIO 3aBUCHUT OT q)OprI, MECTa NPOBCACHUA CECMHUHAPA, KOHKPCTHBIX 3aIIaHHI>i
U TOpy4eHHH. DTO MOKeT OBITh HamHMCaHWE JAOKIana, dcce, pedepara (C MOCIESAYIOIMM HX
00CyXJIeHUEM), KOJUIOKBUYM.

Memoduuecxuepexomendauuu no opzanuzayuu CamocmosamenvHoul paﬁombt

CamocTtosTenpHas pabora oOydarommxcs - crmoco0 aKTHBHOTO, IIeJICHAPABICHHOTO
IPUOOPETEHUS CTYIEHTOM HOBBIX JUIsl HErO 3HaHUN M yMEHUH 0e3 HeMoCpeACTBEHHOI'O y4yacTus B
3TOM Ipoliecca npernoaasateneil. [loBbImeHre pou caMOCTOATEIbHOM paboThl 00YJAIOLINXCS TTPH
IIPOBE/ICHUU Pa3IMYHBIX BUJOB YUEOHBIX 3aHATHH IpEoiaraer:

—  ONTHMH3ALHUIO METOJOB 00Yy4eHUs, BHEIPEHUE B YUEOHBII MPOIeCC HOBBIX TEXHOJIOTUI
00y4YeHHs, MOBBIMIAIONINX MPOU3BOAUTEILHOCTh TPYya MPENoiaBaTelsi, akTUBHOE MCIOIb30BAHUE
MH(GOPMALIMOHHBIX TEXHOJIOTHM, IMO3BOJSIONIMX oOyyarolemMycs B YAOOHOE Al HEro Bpems
ocBaMBaTh y4eOHBIM MaTepHall;

—  IIUMPOKOE BHEAPEHHE KOMIIbIOTEPU3UPOBAHHOTO TECTHPOBAHUS;

—  COBEpUICHCTBOBAHHWE METOAMKM IPOBEAEHUS NMPAKTHK M Hay4YHO-HCCIIEeI0BaTeIbCKON
palboThl 00yYarOLMXCsl, TOCKOJIBKY MMEHHO 3TH BHJIbl yUeOHOH pabOThl B IEPBYIO OYepe/ib IOTOBST
00y4aroImuXxcst K CAaMOCTOSATEIEHOMY BBITIOJTHEHHIO TPO(ECCHOHATIBHBIX 3a/1a4;

—  MOJEPHM3AIUIO CUCTEMbI KypCOBOT'O U JUINIOMHOT'O ITPOEKTUPOBAHMSL, KOTOPask JOKHA
MOBBIIIATH POJIb CTYJIEHTA B IOJ00pE MaTepHaa, IOMCKe MyTeil pereHus 3a1ad.

CamocrosTenbHass paboTa MPUBOAUT CTYAEHTa K IOJIYYEHMIO HOBOTO 3HAHMS,
YIOPAJOYEHHIO U YIIIyOJIEHHUIO UMEIOIIMXCS 3HaHUM, (POPMUPOBAHUIO Y HETO MPOoQecCHOHaTbHbBIX
HaBBIKOB W yMeHHH. CamocrosiTebHas padoTa BBIMOMHSACT psn (YHKIHUNA: pPa3BUBAIOUIYIO;
MH(GOPMALIMOHHO-00YYaIOLIYI0; OPUEHTUPYIOUIYI0 U CTUMYJIHUPYIOLIYIO;  BOCIHUTHIBAIOIIYIO;
HCCIIEJ0BATEIbCKYIO.

B pamkax Kypca BBINOJIHSAIOTCS CIEAYIOIINE BUIbI CAMOCTOATENbHOM padoThI:

1. IIpopabotka yueOHOro marepuana (1o KOHCIEKTaM, y4eOHOI 1 Hay4yHOH IuTeparype);

2. BrmonHeHue pa3HOYPOBHEBBIX 3a/1a4 U 33/1aHUM;

3. PaOota ¢ Tectamu 1 Bompocam Jiisl CAMOIIPOBEPKU;

4. BplnogHeHHE UTOTOBOW KOHTPOJIbHOM paboThI.

CryneHTaM peKOMEHIyeTCs ¢ CaMOro Hadaja OCBOCHHUS Kypca padoTaTh C JTUTEPATypoil H
npe/ularaéMbIMU 33JJaHUsIMU B (pOpME MOJATOTOBKH K OYEPEAHOMY ayIUTOpPHOMY 3aHsATuio. Ilpu
3TOM aKTYaIH3HPYIOTCS WMEIOIIMECs 3HAHMS, a TakXKe co3Jaercss 0a3a JUlsi YCBOCHHST HOBOTO
MaTepHala, BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYJICHT MOJy4YaeT B ayJAUTOPUH.

Heo0xoanMo OTMETHTB, YTO HEKOTOPBIC 3aJaHUs JJISi CAMOCTOSITEILHOW PadOTHI MO KypCy
UMEIOT onpefeneHHylo crneunduky. I[Ipy ocBOeHMH Kypca CTYIEHT MOXXET IOJIb30BAThCS
O0uOIMOTEKON By3a, KOTOpas B TOJHOW Mepe obOecreueHa COOTBETCTBYIOIIEH JIMTEpPaTypoOu.
3HAYUTEIbHYIO MOMOIIb B TOATOTOBKE K OUYEPEIHOMY 3aHITHIO MOXKET OKa3aTh MMEIOIIUICS B
y4eOHO-METOIMIECKOM KOMILUIEKCE KPATKHi KOHCHEKT JeKIuid. OH ke MOXKET HCIOIb30BaThCs U
JUIS 3aKPEIUICHUs] MOJIyYeHHOTO B ayauTopuu Marepuaia. CamocrtosdTrenbHas paboTa CTyIEHTOB
MPEeIyCMOTpPeHa YUYeOHBIM TUIAHOM W BBITNOJNHSAETCS B 00s3aTENBHOM TOpSIKE. 3aJaHus
MIPEJUIOKEHBI 110 KaX10M U3ydaeMoil TeMe U MOTyT TOTOBUThCS MHUBUAYaAIbHO WM B rpymre. 1o
HEOOXOJMMOCTH CTYIEHT MOXKET 00paIiaThCs 3a KOHCYIbTAIMEH K TpenoiaBaTelio. BrimomHeHne
3aJJaHUI KOHTPOJIMPYETCS U OLIEHUBAETCS MPENojaBaTeseM.

JUIs  yCHemrHoro  CcaMOCTOSITETTbHOTO M3YYEHHUsS MaTepualia CETOAHS HCIOIb3YIOTCS
pasnuyHbIE CpeACTBa OOYyYEHHs, CpeIu KOTOPBIX 0CO00€ MECTO 3aHMMAT HH(POPMALUOHHBIE
TEXHOJIOTUU Pa3HOTO YPOBHS M HANPaBICHHOCTH: DJIEKTPOHHBIE YICOHHKH W KYpCHI JIEKIIUH, Oa3bl
TECTOBBIX 3aJJaHUN U 3a/1a4. DIEKTPOHHBIN y4yeOHUK MpeiCTaBIsseT COOON MPOrpaMMHOE CPECTBO,
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MO3BOJISAIONIEE  TPEJICTaBUTh  JUIA  M3YYCHUS  TEOPETHYECKHH  MaTepHuan, OpraHM30BaTh
anpoOupoBaHKe, TPEHAX M CAMOCTOSTEIBFHYIO TBOPYECKYIO paloTy, IMOMoraroliee CTyJIeHTaM U
IPEroAaBaTeNl0 OLEHUTh YPOBCHb 3HAHUHM B ONpENENIEHHON TeMaThke, a TakXkKe cojeprKariee
HEO0XO0AMMYIO CIPAaBOUHYIO WH(POPMAIHIO. DIEKTPOHHBIA YIeOHUK MOXET MHTEIpPUPOBaTh B ceOe
BO3MOXKHOCTH Pa3JIMYHBIX I€AarOTHYEeCKUX MPOTPAMMHBIX CPEICTB: OOYYarOIMX MpPOTpamMM,
CIPAaBOYHHKOB, y4eOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIIUX MTPOTPAMM.

Jnsg ycnemrHoil OpraHM3alliM CaMOCTOSITEJIbHOM pabOThl BCe aKTUBHEE MPUMEHSIOTCS
pa3sHooOpa3Hble 00pa3oBaTeNbHBIE pECypchl B ceTW VIHTEpHET: CHCTEMBl TECTHPOBAHUS IO
Pa3IUYHBIM 00JIaCTSIM, BUPTYaJIbHBIE JICKIMH, 1a00PaTOPHUHU, IPU ITOM HOJIB30BATENO JOCTATOYHO
UMETh KOMIBIOTEp M MOAKIOYeHHE K VHTepHeTy Ui TOro, 4TOObI CBS3aThCs C MPENOaBaTeieM,
peniaTte BBIYMCIHMTENbHBIC 33a7addl M NOJydaTh 3HaHMA. Vcronmb3oBaHWE ceTei YCHIIMBAET POJIb
CaMOCTOSITENILHONW PabOTHI CTYJEHTA U TO3BOJIAET KapIMHAJIBHBIM 00pa3oM H3MEHUTh METOJIUKY
IpenoaBaHusl.

CryaeHT MOXeT MOJIy4aTh BCE 3aJaHUs M METOAMUYECKUE yKa3aHHs 4epe3 cepBep, YTO JaeT
€My BO3MOJYKHOCTb IPHUBECTH B COOTBETCTBHE JIMUHBIC BO3MOXKHOCTH C HEOOXOIMUMBIMH IS
BBITIOJIHEHUS paboT Tpyao3arparamMu. CTyIeHT UMEET BO3MOXHOCTH BBIIIOJHATH paboTy IOMa MU
B ayautopud. boibimoe BocnuTaTenbHOE M 00pa3oBaTeNbHOE 3HAUYCHHE B CaMOCTOSTEIIEHOM
y4eOHOM Tpyz€ CTyJeHTa HMEeT CaMOKOHTpOJIb. CaMOKOHTPOIb BO30YXKIaeT M MOAJICPKHUBACT
BHUMaHUE W HHTEPEC, IOBBINIACT AKTHBHOCTh IAMSATH W MBIIUICHUS, IO3BOJSIET CTYICHTY
CBOEBPEMEHHO OOHApY)XUTh M YCTPAaHHUTH JONYIICHHBIE OMMOKM M HEIOCTATKH, OOBEKTHBHO
OIpENIeJINTh YPOBEHb CBOMX 3HAHUM, NpakTUUecKuX yMeHMd. Camoe IOCTymHOE M IpOCTOe
CPEACTBO CAMOKOHTPOJIS C IPUMEHEHHEM HH(POPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH - 3TO
psl TeCcTOB «on-line», KOTOpbIE MO3BOJIAIOT B PEKUME PEATBHOIO BPEMEHH ONPEACIHUTH CBOM
YPOBEHb BJIAJICHHUS MPEAMETHBIM MaTEPUAIIOM, BBISIBUTH CBOM OIIMOKH U MOJYYHTh PEKOMEHIAIIUH
10 CaMOCOBEPILICHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padbome c 1umepamypoi

Bcro nuteparypy MOXKHO pa3fenuTh Ha y4€OHWKH M y4e€OHBIE MOCOOMS, OPUTHHAIbHBIC
Hay4YHbIe MOHOTpaUUYECKUE NCTOUYHUKHU, HaydYHbIe MyOIHUKAIMY B MIepuoIndeckoil neuatu. M3 Hux
MO>KHO BBIICIIUTH JUTEPATYPy OCHOBHYIO (PEKOMEHIYEMYIO), JOTIOJIHUTEIbHYIO U JIUTEPATYPY I
yrayOJIeHHOTO U3YyUeHUs AUCIUILTUHBIL.

W3ydeHne TUCIUIUIMHBI ClIeAyeT HAaUMHATh ¢ Y4eOHUKA, TOCKOJIbKY YU€OHUK — 3TO KHUTA, B
KOTOPOM M3JI0KEHBl OCHOBBI HAYYHBIX 3HAaHWM II0 ONpPEAEIECHHOMY NPEAMETY B COOTBETCTBUU C
LEISIMU U 3a/1a4aMH 00y4YeHHMsI, yCTaHOBJIEHHBIMU IIPOIPaMMO.

[Ipu pabote ¢ nuTeparypoil HEOOXOIMMO YUHUTBHIBATh, YTO HMEIOTCS Pa3IUYHbIC BUJbI
YTEHMSI, U KaXIbIH U3 HUX HUCIOJIB3YETCS Ha ONPE/IEIIEHHBIX ATalax OCBOEHUS MaTepuaa.

IIpeosapumenvroe 4TEeHHE HAINIPABICHO Ha BBIABICHHE B TEKCTE€ HE3HAKOMBIX TEPMUHOB U
MOMCK X 3HAYEHHS B CIIPABOYHOM juTEepaType. B yacTHOCTH, IpU YTEHUHU yKa3aHHOM JIUTEpaTyphbl
HE00X0AUMO MOIPOOHENIINM 00pa30M aHATU3UPOBATH OHATHSL.

Ck603HO€e umenue TIpEAINONAraeT MPOYTEHHWE MaTepuaiga OoT Hayayna 10 KoHma. CKBO3HOE
YTEHUE JINTEPATypbl U3 MPHUBEIECHHOIO CHHMCKA JaeT BO3MOXKHOCTb CTYJIEHTY C(OPMHPOBATH CBOJ
OCHOBHBIX IOHATUN U3 N3y4aeMOi 001acTu U CBOOOIHO BJIAJIETh UMH.

Bvibopounoe — Ha000pOT, UMEET IIENIbI0 MOUCK M OTOOp MaTepuana. B pamkax JaHHOTO
Kypca BbIOOPOYHOE YTEHHE, KaK CIOCOO OCBOEHHUS COJIEp)KaHUs Kypca, JIOJKHO HCIOJIb30BaThCs
IIPYU MOATOTOBKE K MPAKTUYECKUM 3aHATUSAM IO COOTBETCTBYIOIIUM pPa3eIaM.

Ananumuyeckoe umeHue — 3TO KPUTHYECKHH pa3dop TeKCTa € TMOCIEIYIOIIUM €ro
KOHCIIeKTHpOoBaHUEeM. OCBOEHHE YKa3aHHBIX MOHATHHA Oyzner Hauboiee 3((HEKTUBHBIM B TOM
cllydae, eciay IPHU YTEHUU TEKCTOB CTYJIEHT OyJeT 3a/aBaTh K 3THM TeKCTaM BOMNpochl. YacTe u3
3THX BorpocoB chopmynupoana B @OC B nmepeuHe BOIPocoB 1is codecenoBanus. [lepeueHp 3Tx
BOIIPOCOB OTPaHUYEH, MOITOMY BaXHO HE TOJBKO COJAEpXaHHE BOIPOCOB, HO CaM MPHUHIIMII
OCBOEHUS JINTEPATYPBI C IIOMOILBIO BOIIPOCOB K TEKCTaM.

[lenbto uzyyaroueco uTeHUs sBNSETCS TIyOOKOE M BCECTOPOHHEE MOHHMMaHUE y4uyeOHOU
uHpopmanuu. EcTh HECKOJIBKO MPUEMOB U3y4arOIero YTCHHS:
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1. Utenne mo anropuTMmy mpeanojaraer pasOueHne MHPpopManuu Ha OJOKHU: Ha3BaHUE;
aBTOp; HMCTOYHUK; OCHOBHas HJes TEKCTa; (PAKTUYECKH MaTepuai; aHalu3 TeKCTa IyTeM
COIIOCTaBJIEHUS] UMEIOLUXCS TOUEK 3PEHUs 110 pacCCMaTPHUBAaEMbIM BOIIPOCaM; HOBU3HA.

2. Ilpuem nocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIIECAYIOIINN alIrOpUTM:

—  MEJIEHHO IPOYUTATh TEKCT, CTAPasiCh MOHATh CMBICII U3JI0KEHHOT0;
—  BBIJIEJIMTH KIIIOUEBHIE CIIOBA B TEKCTE;
—  TOCTapaTrhCs MOHATH OCHOBHBIC HJIEH, MOATEKCT U OOIINI 3aMBbICEIT aBTOPA.

3. Ilpuem Te3upoBaHMs 3aKIOYaeTCs B (OPMYIMPOBAHUU TE3UCOB B BHJIE IOJIOKEHUH,
YTBEP>KJI€HHH, BEIBOJIOB.

K »ToMy MOXHO 100aBUTh W WHBIE TPHEMBL: MpHeM pedepupoBaHus, IMPUEM
KOMMEHTHUPOBAHMSL.

BaxHo#i cocraBisromeil J000T0 COJMAHOTO HAYYHOTO W3JAHUS SIBISIETCS  CIIMCOK
JUTEpaTyphbl, Ha KOTOPYIO ccbulaeTcsi aBTOp. I[IpM BO3HMKHOBEHHMH MHTEpeca K KakKOW-TO
00CyXk/1aeMOH B TEKCTe MpoOIIeMe BCETa €CTh BO3SMOXKHOCTh OOPATUTHCS K CITUCKY OTHOCSILEHCS K
Hell nureparypel. B aToM ciyuae Bes mpoOiema Kak Obl pa3OMBaeTCsl Ha COCTABIISIOIIME YacTH,
Ka)KJasi U3 KOTOPbIX MOXKET M3Yy4aTbCsl OTIENBbHO OT Apyrux. Ilpu 3TOM BakHO HE TepsATh U3 BUJA
O0IIMI KOHTEKCT U HE MOTPYyXaThbCs YpEe3MEPHO B JIETAIH, IOTOMY YTO TaKMM 00OPa30oM MOXKHO He
YBUJETbH ITIABHOTO.

IlonroToBka K 5K3aMeHYy JOJDKHA IPOBOAMUTHCS HA OCHOBE JIEKLIMOHHOIO Marepualia,
MaTepuaga MPaKTUYECKUX 3aHATUI ¢ 00s3aTelbHBIM OOpalleHHMEM K OCHOBHBIM y4YEOHHMKaM I10
Kypcy. DTO MO3BOJIUT MCKIIOYUTh OIIMOKHM B MOHMMAHUM MaTepuana, OOJIErYUT €ro OCMBICICHHE,
IIPOKOMMEHTUPYET MaTepuall MHOTOUYHUCICHHBIMU IPUMEPaMH.

Memoouueckue pekomenoayuu 011 NOO20MOBKU K IK3AMEHY

Dk3aMeH sBisgeTcs (POPMO MUTOrOBOTO KOHTPOJS 3HAHWUH W yMEHHH, O0yJaromuxcs I10
JAHHOM JUCHUMIUIMHE, IOJYYEeHHBIX Ha JEeKIMAX, NPaKTUUECKUX 3aHATUSX M B Ipolecce
CaMOCTOSITENIbHOM paboThl. OCHOBOM MJiIsi ONpPEAETCHHUS] OLEHKU CIYXXUT YpPOBEHb YCBOCHHS
o0yyaroIuMHUCs MaTepuaia, HPeJyCMOTPEHHOro IaHHOM paboueil nporpammoil K sk3ameny
JIOIYCKAIOTCS CTY/AEHThI, HaOpaBiiue 36 u 6osee 6AIOB IO UTOraM TEKYLIEr0 U MIPOMEXYTOUHOTO
KoHTpoJis. Ha sx3amene cTyaeHT MoxeT HaOpath ot 15 1o 30 6annos.

B mnepmon moaroTtoBKM K 9K3aMeHy oOOydarommecss BHOBH OOpamaroTcs K y4eOHO-
METOJINYECKOMY MaTepualy 1 3aKpeIUIIOT IPOMEXYTOUHBIE 3HAHUS.

[TonroroBka oOy4aromierocs K 5Kk3aMeHy BKIIIOYAeT TPH dTara:

— caMmocTosTeNbHas paboTa B TEYCHHE CEMECTPa;

—  HENOCPENCTBEHHAs NOJArOTOBKA B JHH, IPEAIIECTBYIOLIME 3K3aMEHY 110 TEMaM Kypca;

— TOJArOTOBKAa K OTBETY Ha dK3aMEHAI[MOHHBIE BOIIPOCHL.

[Tpy moAaroToBke K HSK3aMeHy OOy4aroIMMCs IeJIecoO00pa3HO MCIOJIb30BaTh MaTepHallbl
JNeKUud, y4eOHO-METOIUYECKHME KOMILJIEKChl, HOpPMATHUBHBIE JOKYMEHTBl, OCHOBHYIO H
JIOTIOJIHUTENBHYIO JIUTEPATYPY.

Ha sx3aMeH BBIHOCHTCS MaTepuan B 00beMe, MpPeayCMOTPEHHOM paboueil mporpammoit
y4eOHOM TUCHUIUIMHBI 32 ceMecTp. DK3aMeH MPOBOJUTCS B MMCbMEHHOH / yCTHOM (hopme.

[Ipu mpoBeaeHMM B3K3aMeHa B IMUCbMEHHOM (ycTHOMW) (opme, Beaylui MpernojaBaTellb
COCTABIIIET HK3aMEHAIlMOHHbIE OWJIEThI, KOTOpbIE BKIIOYAIOT B ceOs: TECTOBbIE 3a/laHus;
TEOpEeTUYECKHE 3aJaHus; 3aJauyd Wik cuTyauud. DopMynupoBKa TEOPETHUECKUX 3aJaHus
COBIIAAAET C (POPMYIUPOBKOI MepeyHsl SK3aMEHAI[MOHHBIX BOIPOCOB, JIOBEJIEHHBIX JI0 CBEICHUS
oOyuaroluxcsi HakaHyHe 5K3aMeHalMoHHOW ceccuu. ConeplkaHue BOIPOCOB OJHOTO Ouiiera
OTHOCHUTCSI K Pa3IMYHBIM pazfiesiaM MpOorpamMMbl ¢ TeM, YTOObI Oojiee TOJTHO OXBAaTUTh MaTepHal
y4eOHON TUCITUTIITMHBL.

B aynuropun, rae mpoBOAMTCS YCTHBIM SK3aMEH, JOJKHO OAHOBPEMEHHO HaXOAMTHCA HE
0ojee IIECTH CTYIEHTOB Ha OJIHOTO MpernojaBaTelis, MPUHUMAOIIEero 3k3aMeH. Ha moaroroBky
OTBEeTa Ha OWJIeT Ha 9K3aMeHe OTBOIUTCS 40 MUHYT.

[ Ipu mpoBeneHry MMCBEMEHHOTO YK3aMeHa Ha paboTy OTBOUTHCS 60 MHUHYT.

Pesynerar ycTHOrO (MMCHMEHHOI0) SK3aMEHA BBIPAXKACTCS OLIEHKAMU:
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Ouenka «omauunon— om 91 0o 100 6annoe — TeOpeTHUECKOE COJEP)KAHME Kypca OCBOCHO
TIOJIHOCTBIO, ©€3 TPOOENOB, HEOOXOAMMBIE MPAKTHYECKUE HABBIKM PAOOTHI C OCBOCHHBIM MAaTepUaioM
copmupoBanbl. Bee npemycMoTpeHHbIe TIPorpaMMOoid 00ydeH s yIeOHbIe 3aJaHNsT BBITTOITHEHBI, KAUeCTBO X
BBITIOJIHEHHS! OLIGHEHO YMCIIOM OayuioB, ONMM3KMM K MakcUMalbHOMY. Ha sk3ameHe CTyZIeHT JeMOHCTpHUpPYET
[JTyOOKHE 3HAHUS TIPETyCMOTPEHHONO MPOTpamMMOM Marepaiia, YMEeT YeTKO, JIAKOHMYHO W JIOTMYECKH
TIOCIIE/IOBATEIFHO OTBEYATh HA TIOCTABIICHHBIE BOIPOCHL.

Ouenka «xopowoy — om 81 0o 90 0annoe — TEOPETMUECKOE CONCPYKAHME Kypca OCBOCHO,
HEOOXOIMMBIE TPAKTHYECKUE HABBIKK PabOThI ChPOPMHUPOBAHBI, BBITIOTHEHHBIC YIeOHBIC 3a/IaHHsI COICPIKAT
He3HauMTeNbHbIE OMMOKH. Ha sK3aMeHe CTyIeHT IEMOHCTPHUPYET TBEPIIOE 3HAHUS OCHOBHOIO (IIPOrpaMMHOT0)
Marepuaia, yMeeT YeTKO, TPaMOTHO, 0€3 CYIIIECTBEHHBIX HETOUHOCTEH OTBEYATh Ha IIOCTABIICHHBIE BOIPOCHL.

Ouenka «yoosiemeopumenvno» — om 61 0o 80 6annoe — TEOPETUUYECKOE COJIEPKAHUE
Kypca OCBOCHO HE IOJIHOCTHIO, HEOOXOIUMBIE NMPAKTHYECKHUE HABBIKUM PabOTHI CHOPMUPOBAHBI
YacTUYHO, BBINOJIHEHHbIE y4yeOHbIE 3a/laHus cojepxaT rpyoObie omuOku. Ha skx3ameHe cTyaeHT
JEMOHCTPHPYET 3HAHUE TOJIBKO OCHOBHOTO MaTepuana, OTBETHI COAEP)KAaT HETOYHOCTH, CIIad0
apryMeHTHPOBAHbI, HAPYIIIEHA MTOCIEI0BATEIbHOCTD U3JI0KEHHS MaTepHaa

Ouyenka «neyoosiemeopumenbhoy — om 36 0o 60 6ann0eé — TeOPETUUECKOE COJICPIKAHUE
Kypca HE OCBOEHO, HEOOXOIUMBbIE MpPAKTUYECKHE HABBIKK pabOThl HE CHOPMHUPOBAHBI,
BBITIOJIHEHHBIC YUeOHbIE 3aJaHusl COAEpKaT TpyObie OMMOKH, JONMOJHHUTEIbHAS CaMOCTOATEIbHAS
pabota Haj MaTepuarioM Kypca HE MpPHBEAET K CYIIECTBEHHOMY IIOBBIIICHUIO KadyecTBa
BBITIOJTHEHUS YYeOHBIX 3aJaHuii. Ha sk3aMeHe CTYIeHT NEMOHCTPHPYET HE3HAHHE 3HAYUTEILHOM
4acTU MPOTPaMMHOIO MaTepHalia, CYHICCTBEHHbIE OIIMOKM B OTBETaX Ha BOIPOCH], HEYMEHUE
OpPUEHTUPOBATKLCS B MaTepualie, HE3HAHUE OCHOBHBIX MOHSATUIN JUCIUTIINHEIL.

Memoouueckue pekomenoayuu 011 nOO20MOGKU K 3a4emy

3aueT B 3-M ceMecTpe siBisieTcs pOopMON UTOrOBOTO KOHTPOJIS 3HAHUI U YMEHHH CTYI€HTOB
[0 JIaHHOM JAMCUUIUIMHE, MOJIYYEHHBIX Ha JEKIUSAX, MPAKTUYECKUX 3aHATUSIX U B Ipolecce
camocTosTenbHO padoThl. K 3aueTy nomyckaroTcs cTyneHThl, HaOpaBiiue He MeHee 36 0aioB 1mo
UTOTaM TEKYIIETO M IPOMEXKYTOYHOro KoHTpoisisi. CryneHThl, HaOpaBmue Oonee 61 OGammtoB mo
UTOraM MPOMEKYTOYHOT'O U TEKYIIEr0 KOHTPOJIS, UMEIOT MPAaBO Ha MOJyUYeHUE 3a4eTa aBTOMATOM.
Ha 3auete crynent moxet HabpaTh oT 15 10 30 Gayios.

B nmepuon moAroToBkH K 3a4eTy CTYACHTHI BHOBb OOpaliaroTcs K y4eOHO-METOAHYECKOMY
MaTepuaty U 3aKpeIuUIsioT MPOMEXKYTOUHbIE 3HAHUS.

[TonroroBka cTyaeHTa K 3a4€Ty BKIIOYAeT TPU dTana:

—  camocTosTeNnbHas paboTa B TEUEHHUE CEMECTPa;

—  HeNoCpe/ICTBEHHas MOJArOTOBKA B JTHH, MPEALIECTBYIONIME 3a4eTy 10 TEMaM Kypca;

— TOJrOTOBKAa K OTBETY Ha 3a4ETHBIE BOIIPOCHI.

[Tpr moAroToBKe K 3a4eTy CTYACHTaM LeIecooOpa3HO UCIOJIb30BaTh MaTepHallbl JIEKLIUH,
y4e0HO-METO/IMYECKUE KOMIUIEKChl, HOPMAaTUBHBIE JIOKYMEHTHI, OCHOBHYIO U JOIOJIHUTEIbHYIO
JUTEPATYPY.

Ha 3auer BmIHOCHTCS MaTepuan B oObeMe, NPEIyCMOTPEHHOM pabodell mporpammoi
y4eOHOM TUCHUIUIMHBI 32 ceMecTp. 3a4eT IPOBOJIUTCS B YCTHOU (opMme.

[Ipu mnpoBenenun 3adera B NUCHMEHHOM (yCTHOHM) ¢dopme, BEAyIIUH MpenoiaBaTeib
COCTaBJISIET 3a4eTHble OWJIETHI, KOTOpbIE BKIIOYAIOT B CE0s: TECTOBBIE 3aJlaHUs; TEOPETHUYECKUE
3ajaHus; 3a7auyd Wik curyanuu. DopMynMpoBKa TEOPETUYECKUX 3aJaHMsl COBMAJaeT C
(bopMyIMpPOBKON TepeyuHsi 3a4e€THBIX BOIPOCOB, JOBEJEHHOTO JI0 CBEAEHUS CTYJIEHTOB HaKaHyHe
3aueTHOU ceccuu. ConeprkaHHe BOIMPOCOB OJHOTO OWJieTa OTHOCHTCS K DPAa3JIMYHBIM paszfesiaM
IIPOrpaMMBbl ¢ TeM, 4TOObI OoJiee MOTHO OXBATUTh MaTepHal y4eOHO! AUCIUIITUHBI.

B ayauropum, rne mpoBOAMTCS YCTHBIM 3a4eT, JOJDKHO OJHOBPEMEHHO HAXOIUTHCS HE
0oJiee MIECTH CTYACHTOB Ha OJTHOTO Mperno/iaBaress, IpuHUMaroIiero 3ader. Ha monrorosky oresera
Ha OmteT Ha 3ayere oTBOAUTCS 20 MUHYT.

[Ipu mpoBeneHnH MUCHMEHHOTO 3a4eTa Ha paboTy oTBOAUTCS 60 MUHYT.

PesynpTar ycTHOro 3adera BhIpaXaeTcsd OLICHKAMH «3a4TE€HO» U «HE 3a4TEHO»,
mupdepeHIIMPOBAaHHOTO ~ yCTHOTO  3adyera - OLICHKAMH  «OTJIUYHO», «XOpOILO»,

«YHAOBJICTBOPUTCIIBHO», «KHCYAOBJICTBOPUTCIILHO).
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Ouenka «3aumeno» BBICTABIACTCSA, €CIM CTYINEHT IIOKa3al IIPU OTBETE Ha 3a4eTHBIC
BOMNPOCHI 3HAaHHE OCHOBHBIX TIOJOXEHWH y4eOHOM JUCHUIUIMHBI, JOMYCTUI OTACIbHBIC
MOTPEIIHOCTY M CyMENI YCTPAaHUTh HX C IOMOLIBIO IPENOJaBaress; 3HAKOM C OCHOBHOM
JUTEPaTypOi, PEKOMEHIOBAaHHOM paboueil mporpamMmoii.

OueHnka «e 3aumeno» BBICTABIIAECTCA, €CJIA IIPU OTBETE HA 3a4ETHBIC BOIPOCH! BBIIBUIINCH
CYIIECTBEHHBIC IMPOOETbl B 3HAHUM OCHOBHBIX IIOJIOKEHHH y4eOHOW AMCIUIUIMHBI, HEyMEHHE
CTY/IEHTa JJa)ke€ C IOMOILBIO0 IpenojaBarens chopMyaupoBaTh NPaBUIbHBIE OTBETHl Ha BOIPOCHI
Ounera.

8. Mamepuanbvno-mexnuueckoe obecneuenue OUCUUNTUHDBL
8.1 Tpebosanus Kk mamepuanbHoO-mexXHUYECKOMY 00eCneueHuro

Peanuzanus yueOHoi aucuuminnsl «/{uddepennuanbHple ypaBHEHUs» OCYILIECTBIISIETCS C
UCIOJIb30BAHUEM MaTepUaIbHO-TEXHUUYECKON 0a3bl, oOeclieunBarolieil NMpOBEJEHHE BCEX BUIOB
yu4eOHbIX 3aHATHM W HAay4YHO-UCCIIEZOBATEILCKOM padOThl CTYJEHTOB, IPEIyCMOTPEHHBIX
nporpaMMoil y4eOHOM JUCLMIUIMHBI M COOTBETCTBYIOLICH JEHCTBYIOIIMM CAaHUTapHbIM U
MPOTHBOINOXKAPHBIM IIpaBUiIaM U HopMaM. [y obecriedeHnss OCBOCHHS JUCUUIUIMHBI HE00X0AUMO
HaJu4ue: JIEKIMOHHOM ayJUTOPHM OCHAIEHHON MYJBTHUMEIUMHBIM MPOEKTOPOM, AYAUTOPUU C
MHTEPAKTUBHON JTOCKOW JUIsl IPOBEACHMSI IPAKTUYECKUX 3aHATUHN, y4eOHbIN U HayYHbI a0OHEMEHT
OMOIMOTEKH, YNTAIBHBIC 3AJIbI, KOMITBIOTEPHBIE KJIACCHI C BEIXOI0M B HHTEPHET.

B camocrosTenbHON M ayquTOpHOW pabOTe CTYJEHTaMM AKTHBHO MCIIOJIb3YETCSl €MHas
uHpopMmanroHHas 6a3a (HOBas JUTEparypa, IepUOIUKa, HIEKTPOHHbIE 00pa30BaTeIbHbIE PECYPCHI,
JIEKTPOHHBIE YUEOHUKH, CIPABOUHUKH ).

Jns peanuzanuu padodeid MporpaMMbl AUCIHHUIUIMHBI UMEIOTCSl CIEIUaIbHbIC MTOMEICHUS
JUISL TIPOBEICHUS 3aHATUM JIEKIMOHHOIO M CEMMHAPCKOrO THUIIA, IPYNIOBBIX M WHIWBUIAYAJIBHBIX
KOHCYJIbTAIIMM, TEKYIIEr0 KOHTPOJS M IPOMEXKYTOYHOM aTTECTALMU, a TAK)KE IMMOMEIICHUS IS
CaMOCTOSITENTLHOM PabOThl M MOMELICHUS ISl XpaHeHUs W MpOo(UIAKTUYECKOro OOCTyKUBaHUS
obopynoBanus. CrernuaibHbIe MOMEIIEHUS YKOMIUICKTOBAHBI CIICIIUATM3UPOBAHHOW MEOEIhI0 U
TEXHUYECKHMMH CpelCTBa OOyuYeHHs, CIYKallUMH [Js MpeicTaBlieHus WHGoOpManuu OOoNbIIOH
ayIUTOPHH.

HpI/I IMPOBCACHNN 3aHATHH J'IeKI_II/IOHHOl"O/ CCMHUHApPCKOI'0 TUIIa 3aHATHH HCITOJIB3YHOTCA:
JUUEH3UOHHOE npocpammHoe obecneyenue:

3apyoe:xxnoe aunensuonnoe IO

Ne IIpoussoaurenn HaunmenoBanune Ne HOFOB:E; Ll
. Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL JIOI'OBOP Nel0/3A-
I MSAcademicEES PerUsr A Faculty EES 223
. Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL JOT'OBOP Nel0/3A-
2 MSAcademicEES PerUsr STUUseBnft Student EES 223
. Core CALClient Access License ALNG LicSAPk MVL JOT'OBOP Nel0/3A-
3 MSAcademicEES DvcCAL A Faculty EES 223
WINEDUperDVC ALNG UpgrdSAPk MVL A Faculty
4. MSAcademicEES EES (KoproparuBHas noanucka Ha npoayktel Windows HOFOBC;I;;\I e10/5A-
oIepanroHHas cucTeMa U ouc)
5. Mathlab/Simulink TAH-25 I[OFOBC;;NQSO/ B
RAD Studio Architect Concurrent AcademicEdition 1 JOT'OBOP Ne 15/2A-
6. Embarcadero .
Year Term License 223
Adobe Creative Cloud for Teams — All Apps. JInnensuu o
7. AdobeCreativeCloud Education Device license st oOpa3zoBateabHbIX HOPOBOszg 0 15/9A-
opraHu3anui
Mathcad Education - University Edition Subscription (50 JOI'OBOP Ne 15/9A-
8. PTC
pack) 223
9. Corel Core]DRAW Graphics Suite ﬂOFOBOzl;;V 0 15/9A-
. JIOT'OBOP Ne 15/3A-
10. ABBYY ABBYY FineReader 223
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3apyoexnoe I1O (cBo00oaHO pacnipocTpaHsiemoe)

Ne IIpon3BoanTesb HanmeHnoBanue JIMIEH3UH

Web Browser - Firefox becrmatao

IBM Eclipse Becruiatao

3. d?Hp Ma Sun Apache OpenOffice becruiatao
Microsystems

Poccuiickoe qunensuonnoro IO

Ne IIpousBogurean HaumenoBanue Ne MFOB:E; na 2021
Kaspersky Endpoint Security mis 6uzneca — CTaHgapTHBIN o

1. Kaspersky Russian Edition. 1500-2499 Node 1 year Educational Renewal I[OFOBOZPZ,?‘ © 15/9A-
License

2. Antumiaruar BY3 HOFOBOZPZ;\( 0 15/9A-

3 CAM-Cucrema JIOT'OBOP Ne 15/9A-

) SprutCAM 11 «IIpodu» 223
Poccuiickoe I1O (¢cB0001HO pacnipocTpaHsieMoe)
Ne IIpou3BoauTe b HaumeHoBanmne Cpoku Ju1eH3un
1 StarForce Technologies, Poccus, Foxit PDF Reader Becmiattio
Mockga
2. Poccus 7zip BecnmatHo

8.2 Ocobennocmu peanuzayuu OUCUUNIUHBL 01 UHBATUOO0E U JIUY C OPAHUUYECHHLIMU
603MOIHCHOCMAMU 300P0BbA

JUis CTYINEHTOB C OIPaHMYEHHBIMH BO3MOXHOCTSIMU 30pPOBbSl CO3[aHbl CIELHMAJIbHBIC
YCJIOBHSA AJIs TTOJTydyeHHst 00pa3oBaHus. B 1ensx AOCTYIHOCTH MOJy4YeHHUs BBICIIETO 00pa30BaHMs
no o0pa3oBaTeNbHBIM MPOTpaMMaM WHBAIMIAMU M JHIAMH C OTPaHUYEHHBIMH BO3MOYKHOCTSIMH
3/10pOBbsl YHUBEPCUTETOM 00€CIIeUNBAETCS:

1. AnprepHaTiBHas Bepcus opHUIMANBHOTO caiita B cetn «MHTepHEeT» 11l c1ab0BHISAIINX;

2. Jlnd WHBAIMAOB C HapyUIEHUsSMHU 3peHus (cnaboBUASIIME, CJenble) - NPUCYTCTBHE
aCCHCTEHTa, OKa3bIBAIOIIEro OO0yyarouieMycs HEOOXOJMMYI0 IOMOIIb, 1yOJMpOBaHUE BCIYX
CIpaBOYHON HMH(OPMAIMM O paclUCaHUM YYEOHBIX 3aHATUH; HaJIM4YUe CPEACTB AJIS YCHIICHUS
OCTAaTOYHOTO 3peHus, OpalIeBCKONl KOMIBIOTEPHOW TEXHHUKH, BHJICOYBEIMUUTENEH, Mporpamm
HEBU3YaAJBHOI'O JOCTYyMa K MHPOPMALUHU, IPOrpaMM-CUHTE3aTOPOB PEUYM M APYIMX TEXHUYECKHUX
CpeACTB IpHeMa-Tiepeladyd y4eOHOH HHQPOpMalUMU B JOCTYHHBIX (OpMax ajs CTYAEHTOB C
HapyLICHUSIMU 3PEHUS;

3.1n1 WHBaNIUMAOB U JHI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBbSI MO CIYXY
(cmabocunpIiamue, Tiyxue) —3BYKOYCWIHMBAIOIIAS anmaparypa, MYJIbTUMEIUWHBIE CPEICTBa M
Jpyrue TeXHUYEeCKHe CPeCcTBa IprueMa-nepesadn yueOHoi nHpOpMaluu B IOCTYNHBIX popMax;

4. JIns VHBaIMIOB M JIMI C OTrPaHUYEHHBIMH BO3MOXXHOCTSIMH 3JI0POBBS, MMEIOLINX
HapylLIeHHUs] ONOPHO-IBUTATEILHOTO ammapaTa, CO3JaHbl MaTepUAJbHO-TEXHUYECKHE YCIIOBUS
o0ecreunBaIIie BO3MOXKHOCTh OECHpPEMsITCTBEHHOIO JocTyna oOydaloluxcsi B y4yeOHbIE
MOMENICHUs, OOBEKTY MUTAHMA, TyaJeTHble M JpYrHe IOMELICHUS YHUBEPCUTETa, a TaKxkKe
npeObIBaHMUS B YKa3aHHBIX MOMELIEHUAX (HaJU4HUe PAaCIIMPEHHBIX IBEPHBIX IPOEMOB, OPYUHEH U
JAPYTUX MPUCTIOCOOTICHU).

OOyuaromiyecss U3 4ucia JHUI ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbsI 00ecieueHbl
ANEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcaMu B opMax, aJalTHPOBAHHBIX K OIPaHUYECHUSIM HX
3J10pOBBSI.

OOyuarouMcss ¢ OrpaHHMYEHHBIMH  BO3MOXKHOCTSIMHM ~ 370POBBSL  MIPEJOCTABIISIOTCS
crelyajibHble y4eOHMKHM U YydeOHble mocoOusi, WHas ydeOHas JuTeparypa, CIeHualbHbIe
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TEXHUYECKHE CpeACTBA OOYYECHHS KOJUICKTUBHOTO W  HWHJWBHIYaJbHOTO  IOJIb30BAHUS,
MPEIOCTAaBIIEHNE YCIYT aCCHCTEHTa (ITOMOIIHHMKA), OKA3bIBAIOIIETO0 O0YJaIOIUMCS HEOOXOAUMYIO
TEXHUYECKYIO TTOMOIIb, & TAKXKE YCIYTH CYPIOIIEPEBOTIUKOB U TH(IOCYPAONIEPEBOTIUKOB.

a) s CI1a00BHIAIINX :

- Ha DJK3aMEHE IPHUCYTCTBYET AaCCHUCTCHT, OKAa3bIBAIOIIUH CTYACHTY HEOOXOIMMYIO
TEXHUYECKYIO TTOMOIIh C YYETOM HHIWBUIYaTbHBIX OCOOCHHOCTEH (OH IMOMOTaeT 3aHsATh padouece
MECTO, IIEPEIBUTAThCS, TPOYUTATh U OPOPMUTH 3aJaHHE, B TOM YKCIIC 3aIIUChIBAs IO/ TUKTOBKY);

- 3amaHus Uil BBIMOJIHGHHS, a TaKKEe WHCTPYKIHMS O TIOPSAIKE TMPOBEICHUS
3a4yeTe/3K3aMeHa OPOPMIISIFOTCS YBEIMUCHHBIM IIPH(PTOM;

- 3aJIaHKS JUIS BBIITOJIHEHUS Ha DK3aMEHE 3a4UTHIBAIOTCS aCCUCTEHTOM;

- MUCbMEHHBIC 3a/IaHUS BBITIOJHSIOTCSA Ha Oymare, HaJIMKTOBBIBAIOTCS aCCHCTEHTY,

- obecrneynBaeTcs UHIMBUIYyAIbHOE paBHOMEpHOE ocBelleHue He Mmenee 300 mrokc;

- CTYIEHTY /IS BBIIOJIHGHUS 3aJaHUsd TPH HCEOOXOAMMOCTH IPEIOCTABIISICTCS
YBEJIMUMBAIOILIEE YCTPOUCTBO;

B) JUIS TJIyXUX M CJIA0OCIIBIIIAIINX

- Ha 3a4eTe/IK3aMeHe MPHUCYTCTBYET aCCHUCTCHT, OKa3bIBAIOIINN CTYIECHTY HEOOXOIUMYIO
TEXHUYECKYIO ITOMOIIb C YYeTOM HHIMBHIYAJIbHBIX OCOOCHHOCTEH (OH IMOMOraeT 3aHsATh padouece
MECTO, IEPEIBUTATHCS, TPOYUTATH U OPOPMUTH 3aJaHHE, B TOM YHCIIC 3aITUCHIBAS 11O/ TUKTOBKY);

- 3a4eT/79K3aMEH IMPOBOIUTCS B MUCBbMEHHOM (hopMe;

- obecrieumBaeTcs HAJIWYUE 3BYKOYCHJIMBAIONICH  ammaparypbl  KOJUIGKTHBHOTO
MOJIb30BaHUS, TPH HEOOXOIMMOCTH IOCTYIAIONUM TPEAOCTABISETCS  3BYKOYCHUJIMBAKOIAS
anmapaTtypa WHIUBHIYAILHOTO TOJIh30BaHUS;

- 10 JKEJIAHUIO CTYJICHTA SK3aMEH MOXKET IPOBOJUTHCS B TUCBMEHHON (opMme;

) ISl JTUI] C HAPYIICHUSIME OTIOPHO-ABUTATEIHHOTO arapara (TsHKEIBIMU HAPYIICHUSIMH
JIBUTATEILHBIX (DYHKIMI BEPXHUX KOHEUHOCTEH MIIM OTCYTCTBUEM BEPXHUX KOHCUHOCTEH):

- MHCHMCHHBIC 3a/IaHUs BBHITIOJTHSIIOTCS Ha KOMITBIOTEpE CO CHEIHATM3HPOBAHHBIM
MIPOrPaMMHBIM 00ECTICUCHUEM WITH HAIMKTOBBIBAIOTCS] ACCUCTEHTY;

- 110 JKETIaHHWIO CTYACHTA YK3aMEH IPOBOJIUTCS B YCTHOU (hopMme.
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JIUCT UBSMEHEHUM (JOITOJIHEHUN)

B pabouyo mporpamMmy 1o muciuruinie «/luddepeHiuanbabple ypaBHEHU 0 HAITPABICHUIO
noarotoku 09.03.01 Mudopmarrka u BEIMUCIUTEIbHAS TEXHUKA, Tpodib «IIporpammuoe
o0ecrnieueHre CpeJICTB BRIYUCIUTEIbHOW TEXHUKH U aBTOMATU3UPOBAHHBIX CUCTEM)

Ha 2021-2022 y4ueOHbIH rof

Neni/n

JunemeHT (myHKT) PII{

Hepeqenb BHOCHUMBIX

H3MeHEeHUil (1010 THeHM )

IIpumeuanue

OO0cyxaeHa u peKOMEeH0BaHa Ha 3aceflaHuu Kaeaphl areedpul u ougdepenyuanrbhbix ypagHeHull

poTOKOJ Ne

3aBenyroumii kadenpoit

OT « »

20 T.

/B.H. Jleces/
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Ipunoowcenue 1

Pacnpenesienue 6aJ1710B TeKylero U pyoe:;xHoro KOHTPOJIs

Cymma 6annos

Nen/n Bud konmpon Oowan cymma 1-2 mouka 2-a mouka 3-2 mouka

1 IMocewenue 3anamuit 0o 10 6annoe 00 3 0. 00 30. 00 46.

2 Texywuit KOHmMpoIb: 0o 27 bannos 009 6. 009 6. 009 6.
Omeem na 5 sonpocos om 000l5 0. om (0o 5 6. om0 00 5 6. om0 00 5 6.
[ToyHBIN IPaBUIIBHBIN OTBET Jo 15 6amnos 50. 50. 50.
HenosHbli NpaBUIIbHBINA OTBET or 3 nol5 6. orl 10 56. or 1 10 56. or 1 10 56.
OTBeT, COACpXKAIIMA HETOYHOCTH, 00. 00. 00. 00.
OLITHOKH
Boinonnenue camocmosmensHuix
3adanuil (pewenue 3a0ay) om (0 0012 0. om (0 0o 4 6. om 00046 om 00046

3 Pybescuvlit Konmpop 00 33 bannos oo 11 é. oo 11 é. oo 11 é.
TECTUPOBaHHE ot 0- no 156. ot 0- 1o 560. ot 0- 1o 56. ot 0- 1o 56.
KOHTpOJIbHAs paboTa ot 0 o 180. ot 0 10 6 6. ot 0 10 6 6. ot 0 10 6 6.

4 Hmozo cymma mexkywiezo u

PYOeIsHcH020 KOHMPOA 00 706annoe 00 230. 00 236 00 246
IlepBbIit ran
(6a30Bblii)ypoBeHb) — OLIEHKA He MeHee 36 O. He MeHee 12 6. | He meree 12 6 He MeHee 12 6
«YIOBJIETBOPUTEIHLHO
Bropoii aTan menee 70 0.
(MpOABUHYTHII)ypOBEHB) - (51-696.) MmeHee 23 6 MeHee 23 6 MeHee 240

OLICHKA «X0polI0»

Tperuii 3Tan (BbICOKUIl YPOBEHb)
- OLICHKA «OTJIMYHO»

He menee 70 6.

He MeHee 23 0.

He MeHee 23 6

He MeHee 240
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Ipunoowcenue 2

IlIkana oyenuganua naanupyemuplx pe3yibmamos o0yuenus
Tekywyuit u pyoestcHvlit KOHMpOJib

CemecTp IlIkana oueHnBaHUS
0-35 oannos 36-50 6annos 51-60 6annos 61-70 6annoe
II-1V YactuuHoe nocenienne | [TomHoe WU gactuuHoe | [TosHoe unu | IlomHoe  moceleHue
AyIUTOPHBIX 3aHATHU. | TIOCEIICHHE AyOUTOPHBIX | YACTHYHOE IIOCEUICHHE | ayJUTOPHBIX 3aHATHH.
HeynoBneTBOpUTENBLHO | 3aHITHI. YacTHyHOE | ayAMTOPHBIX 3aHSATHIA. Tlonnoe BEHIIOJIHEHHE
e BBIMOJIHCHNE | BBHIMOJIHCHHE  NpakTUdeckuX | [lomHOe  BBIMOJHEHHE | MPAKTHYCCKUX
1a00paTOPHBIX u | pabor. BrInonHeHue | MpakTUYeCKUX pador. 3aHATUN. BEIIONHEHNME
MPAaKTUYCCKUX pabdOoT. | KOHTPOIBHBIX pabot, | BeimonHeHue KOHTPOJBHBIX  PadoT,
[lnoxass MOArOTOBKAa K | TECTOBBIX 3aJaHUN HA OICHKY | KOHTPOJBHBIX  padoT, | TECTOBBIX 3a/JaHUil Ha
0a/UTbHO-PEUTHHTOBBIM | «YJOBICTBOPHUTEIHLHOY. TECTOBBIX 3aJaHMi HA | OLEHKH «OTIMYHOY.
MEPOTIPUSITHSIM. OIICHKHU «XOPOIIIO».
Crynenr HE
JIOITyCKaeTCs K
MIPOMEKYTOUHOH
arrecTanun
IIpomesrrcymounaa ammecmavun (3a4ém)
Cemectp IlIkana oneHnBaHUSA
He3aureno 3aureHo
(36-60) (61-70)
I CryneHt umeeT 36-60 6amtoB mo uroram Tekymiero | CtyaeHT wumeer 36-45 OaluioB MO  UTOraM
U pyOEKHOTO KOHTPOJISA, HAa 3a4éTe HE OTBETWJI HU | TEKYIIETO X pPYOEKHOr0 KOHTPOJIA, Ha 3ayeTe
Ha OJIMH BOIIPOC. MPECTaBUI TOJHBI OTBET HAa OOUH BOIPOC M
YaCTUYHO (TIOJTHOCTHIO) OTBETHII Ha BTOPOH.
Crymentr wumeer 46-60 06auioB 1O HUTOTaM
TEKYIIET0 U PYOEKHOTO KOHTPOJISI, HA 3a4eTe Jaji
MTONTHBI OTBET Ha OIHWH BOIPOC WM YaCTUYHO
OTBETHJI Ha 00a BOIpoca.
Crynenry, umeromemy 61-70 GannoB mo uroram
TEKYIIEro ¥ pyOe:KHOTO KOHTPOJIS, BBICTABISIETCSI
OTMETKA «3auTeHO» 0€e3 crauu 3auéra.
((3allm8H0» BBICTABJIIACTCA 06y11a101ueMyc;1, MMpOACMOHCTPHUPOBABIIEMY IIOJIHOC,

BCECTOPOHHEE, OCO3HAHHOE IPAaBUIIBHOE 3HAHUE NTPOrPAaMMHOI0 MaTepHajia U U3J10KUBIIEMY OTBET
JOTUYHO, TpaMOTHO, yOeIWTEeNbHO, TOTOBOrO K  JajbHEHIIeMy HpoQeccHOHATbHOMY
COBEPILIEHCTBOBAHUIO.

ITpu oTBeTe 00yvaromUiicss MOXKET TOMYCTUTh HEKOTOPBIE HETOYHOCTH, HErpyOble OINOKH,
3aTPYJHATHCS B CAMOCTOSITEIbHOM U3JI0’KEHUH MaTepHualia, HO IPaBMWJIbHO OTBEYATh Ha 3a/1aBacMble
€My BOIPOCHI, B PE€3yJlbTaT€ HABOAAIIMX BOIPOCOB C IOMOUIbK IpENoAaBaTelsl HCIPABIATh
JIOTYIII€HHbIE OMIMOKH U HETOYHOCTH.

«He 3aumeno» MoXeT ObITh BBICTABICHO OOydarouieMmycs, OOHapyKUBIIEMY HEIOJIHOE,
HEOCO3HAHHOE 3HaHWE Y4eOHO-IPOTrPaMMHOrO MaTepHualia, JOIMyCKarolleMy TIpyOble OIIMOKH,
HECIIOCOOHOMY CaMOCTOSITENIBHO U3JI0KHUTh OTBET Ha BOIIPOC, OTBEYAIOIEMY HENPABHIBHO WIN HE
JaloleMy OTBET Ha 3aJaHHbIe BONPOCHL. JleMOHCTpHUpYeMBbIii ypOBEHb 3HAHMHA HE MOXXET OBITh
MIPU3HAH JI0CTAaTOYHBIM /7151 TPO(ECCUOHATBHON AESITETbHOCTH.
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Ilpomesricymounasa ammecmayus (IK3amen)

Cemectp [kana oneHUBaHUS
HeynosnerBopurenbsHo Y 10BIETBOPUTEIHHO Xopo1o OTnuaHO
(36-60 6amoB) (61-80 6amoB) (81-90 6amoB) (91-100 6ayoB)
v Crynent umeer 36-60 | Ctynent wumeer 36-50 | Crynent umeer 51-60 | Cryment wumeer 61-70

0aJuloB 1m0  HWTOTaM
TEKYILETo U PyOeKHOTO
KOHTpOJIS, HA SK3aMEHE
HE Jajl MOJHOTO OTBETa
HH Ha OJIUH BOIIPOC.
CryneHt umeet

36-45  OamwioB 1o
UTOTaM TEKyIero u
PYOSIKHOTO KOHTPOJIS,
HA  9JK3aMEHe  Jal
MOJTHBI OTBET TOJBKO
Ha OJIUH BOIIPOC.

6amioB o HATOraM
TEKyIIEro W pPyOEKHOTO
KOHTpOJIS, Ha SK3aMeHe
Jan TIOJHBIM OTBET Ha
OIIMH BOIPOC W YACTUIHO
(TIOJTHOCTBIO) OTBETWJI HA

BTOPOH.
Crymentr wumeer 46-60
6aoB o UTOram

TEKyIIET0 U PYOEkKHOTO
KOHTpPOJIS, Ha 3K3aMeHe
JIan  TONHBIM OTBET Ha

OJIUH BOIIPOC Wi
YaCTUYHO OTBCTUII Ha BCC
BOIPOCHI.

CTyIeHT UMeeT 110 UTOram
TEKyLIEro u pPyOeXHOro
koHTpossi 61-70 Gamnos
Ha O9K3aMEHE He Jal
MOJIHOrO OTBeTa HU HAa
OJIUH BOIIPOC.

0amIoB IO  HTOraM
TEKYIIETo "
PYOEKHOTO KOHTPOJIA,
Ha  DJK3aMeHe  jJai
MOJHBIN OTBET HA OJUH
BOIPOC U YaCTUYHO
(TIOJTHOCTBIO)  OTBETHI
Ha BTOPOIL.

Crynent umeer 61 —
65 OaJuIoB II0 WUTOraM
TEKYIIETro i
PYOEKHOTO KOHTPOJIA,
Ha  DJK3aMeHe  jJai
MIOJIHBINA OTBET HA OJIMH
BOIPOC W YaCTUYHO
OTBETHJI Ha BTOPOIL.
Crypenr umeer 66-70
0ajyIoB 1O  MTOraMm
TEKYIIETro i
PYOSKHOTO KOHTPOJIS,
Ha  DK3aMeHe  Jall
MOJIHBIM OTBET TOJIBKO
Ha OJMH BOTIPOC.

0alI0oB 1O  HTOTaM
TEKYIIETO M pPyOeKHOTO
KOHTPOJISI, HA DK3aMCHE
najl TOJHBIM OTBET Ha
OJIMH BOTIPOC "
YaCTUYHO (MOJHOCTHIO)
OTBETHJI HA BTOPOIA.
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