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1. HEJA U 3AJJAYY U3YYEHUS JUCHUILIAHBI (MOIYJIST)

1.1. Ileab ocBOeHMSsI AMCHMILJINHBI

JNucuunnuHa «YpaBHEHHMs MaTeMaTH4eCKOW (U3MKH JJIs1 TOPHBIX
VHXCHEPOB» SIBJISICTCA OOHUM H3 BAXKHBIX KypCOB JUISI W3Y4YEHHUS OCHOBHBIX
pa3nenoB  pa3BeOYHON Teo(U3MKH, IIHPOKO TMPUMEHSEMOM IpU IOUCKaX
He(TEra3oBbIX MECTOPOXKICHUH, T€0JIOTUYECKOM KapTUPOBAHUH, B PEILICHUU 3a7a4
VWHKEHEPHOU I'€OJIOTUH.

[enstMu OCBOEHHSI AUCUUIUIMHBI «YpaBHEHUS MaTeMaTUYECKON (U3MKU
JUIsL TOPHBIX MHYKEHEPOB» SIBIAIOTCA: (pyHIaMeHTajdbHasi MOArOTOBKAa B 00JacTu
IupdepeHIMATbHBIX YpPaBHEHUII C YaCTHBIMU IPOM3BOJHBIMH, OBJIAJCHHE
AHAJIMTUYECKIMH METOJaMH MaTeMaTH4eCKON (DM3HMKH, OBIIAJICHHE COBPEMEHHBIM
MAaTeMaTUYECKUM aIlllapaToM JUIsl JAJbHEHIIEro UCHOJIb30BAHUS B IPUIIOKEHUSAX;
IpPUOOPETEHNE HABBIKOB MATEMaTH4YECKOTO MOJEIMPOBAHUS IPOLECCOB U
00BEKTOB, pa3pabOTKN MAaTEMaTUUECKUX METOAOB PEIICHUs 3a]1a4 Fe0(pU3UKH.

1.2. 3axaumn u3y4eHus AU CHUILTHHBI

OCHOBHBIMM  3a/lauaMU  JIUCLMIUIMHBI «YPaBHEHUSI MaTeMaTH4YeCKOU
(U3KUKY 151 TOPHBIX MH)KEHEPOB» SIBIISIOTCA:

— H3YyYEHHE OCHOBHBIX METOJIOB HAXOXIEHUSA TOYHBIX PpELIECHUHI
ypaBHEHUH MareMaTudyecko (¢u3uku: ypaBHeHus Jlaruaca, ypaBHEHus
Kosie0aHu#, ypaBHEHU TEIUIONPOBOAHOCTH U MU dy3um;

— M3yYECHHME OCHOBHBIX METOJOB JIOKA3aTENbCTBA CYILECTBOBAHUSA
pEeLICHUI Ha4aJIbHO-KPAEBbIX 3a/1a4 U1 YKa3aHHBIX YPaBHCHUH,

— O3HAKOMJICHHE C MPUOJMKEHHBIMH METOJaMU pEHICHUS 3THUX
YPaBHEHUH,

— MpPaKTUYECKOe NMPUMEHEHUE YpaBHEHUN MaTEeMaTHYECKON (PU3MKHU ISt
MOJCIIMPOBAHUS PA3IUYHOIO POJA MPOLIECCOB U SIBICHUM.

O6bexTaMu Tpo(PecCHOHANBHOMN J1eITebHOCTH BBIMTYCKHUKOB, OCBOMBILINX
IporpamMmy CHELUAINTETA, SBIIAIOTCS TOPHBIE MOPOJABI U I'€OJOTMYECKHE TEla B
3€MHOI KOpe, TOpHbIE BHIPAOOTKH.

1.3. MecTo tucuMnanHbl (MOYJIA)
B CTPYKTYype 00pa30BaTe/ibHOI MPOrpaMMbl

JucuunnuHa «YpaBHEHHMs MaTeMaTH4yeckod (U3MKK Afs  TOPHBIX
WHXEHEPOB» BBeJA€HAa B  ydeOHble IUIaHbl TMOJTOTOBKH  CHEIMAJIMCTOB
(cnennanbHOCTh 21.05.03 «TexHOnOTHUsSI TEOJIOTHYECKOW Pa3BEAKH») COIIACHO



®I'OC BO, otHocutcs k Onoky b1, k oOs3arenshoit wactu (b1.0). Mupekc
nucuumuinabl cornacHo ®I'OC — B1.0.33, unTaeTcs B MSITOM cEMeECTpeE.

JlucuuniauHa TperycMOTpPeHa OCHOBHOM 00pa30BaTEeIbHOW MpOTrpamMMoin
(OOIT) KyoI'Y B 00béMe 3 3auetHbix enuuui] (108 yacoB, HTOroBbIN KOHTPOJIb —
3a4er).

1.4. IlepeyeHb IUIAaHUPYEMBIX Pe3yJIbTATOB 00y4eHHS
N0 JUCHUILTHHE (MOAYJII0), COOTHECEHHBIX C IJIAHMPYEMbIMHU
pe3yJibTaTaMH OCBOCHHSI 00pa30BaTeIbHON NPOrpaMMbl

N3yuenne nanHO#M ydeOHOUN JUCIUIUIMHBI HAMPABICHO HAa (OPMUPOBAHUE
y 00y4aromuxcs CASAYIOMNUX KOMITETEHITUH:

KOI[ 1 HAUMEHOBAaHME Pe3y.HI>TaTBI 06yquI/151 110 JUCHIUITIINHE
(3Haem, ymeem, anadeem
(HasvlKU U/UU ONBIM OEAMENLHOCMIL))

HHAUKATOpa

OIIK-3. Cnoco0GeH MpuMEHSITh OCHOBHBIC MOJIO0KEHHS (yHIaMEHTaTIbHbIX
€CTECTBEHHBIX HAYK U HayYHBIX TEOPUM MPU MPOBEECHUN HAYYHO-UCCIIEI0BATENbCKUX
paboT MO M3YYEHHUIO U BOCIPOU3BOJICTBY MUHEPATbHO-CHIPhEBON 0a3bI

NOIIK-3.1. Bunaneer OCHOBHBIMH | 3HA€T OCHOBHBIE THUIIBI UG PEpeHIHATBHBIX
MOJIOKEHUSIMU (dbyHIaMEHTAbHBIX | ypaBHEHUH €  YacTHBIMU  IPOU3BOJHBIMU;
€CTECTBEHHBIX HAYK U HAYYHBIX TEOPUH | OCHOBHBIC METOJIbI HAXOXKICHHS TOUHBIX PEIICHHUH
ypaBHEHUW MaTeMaTU4eCKol (pu3nKu

YMeer pemiatb UM HCCIEIOBaTb OCHOBHBIC THIIBI
nudepeHIMAIbHBIX  YPaBHEHUH C YacCTHBIMH

MMPONU3BOJAHBIMHU

Brianeer mpakTHUeCKUMU HaBbIKAMU B PEUIICHUU U
HUCCIICO0BaHUU OCHOBHBbIX THUITIOB
nudepeHIMANIbHBIX  YPaBHEHUH C YacCTHBIMH
IMPOU3BOAHBIMU; HadYaJIbHBIMHU HaBbIKaMH

MaTeMaTHYECKOTO  MOJICJIMPOBAHUSI  T€OJIOTO-
reo(U3NIeCcKuX nomuei

NOIIK-3.2. [TpuMeHsieT OCHOBHBIE 3HaeT METOAbl J0Ka3aTeIbCTBA CYIIECTBOBAHMS

MOJIOKEHUS (DyHIaMEHTaTbHBIX peuieHui  HavyaldbHO-KPAEBBIX  3a4ad IS

€CTECTBEHHBIX HayK U HAyYHBIX TEOPUH ypaBHEHUN MaTeMaTU4eCKol (pu3nuKu

IpY IPOBEIEHUH padoT O U3YUEHHIO U | YMeeT IIPOBOAUTH aHanus3 YpaBHEHUH

BOCIIPOU3BOJICTBY MUHEPAIILHO- MaTeMaTU4ecKol (U3UKKU [ MOAETUPOBAHUS

CBIPbEBOI1 0a3bl reoJIoro-re0(pU3NYecKX  MPOILECCOB;  CTaBHUTh
3a7ayy C  HAQYAJIbHBIMH WM  T'PAHUYHBIMHU
YCIOBUSIMU,  KJacCU(PUIIMPOBATH  YpaBHEHUS

MaTeMaTHYeCKOW (PU3MKM JUI TOPHBIX HHKEHEPOB
Brnaneer crmocoOHOCTBIO BBIMONHATH HAYKOEMKHE
pa3paboTKu B  0O0JacTH  CO3/MaHHMS  HOBBIX
TEXHOJIOTMM T€0JOTMYECKOM pa3BEAKH, BKIIOYAs
MOJIETTMPOBaHUE CUCTEM U IIPOLIECCOB,
AaBTOMATHU3ALMI0 HAYYHBIX MCCIEA0BaHUN

ITK-3. CniocoGeH pemaTh IpsiMbie B 0OpaTHBIE (HEKOPPEKTHBIE) 3a1a4u re0hU3UKHA Ha

BBICOKOM YPOBHE (DyHIaMEHTAIBHON TIOJITOTOBKH 110 TEOPETHIESCKUM, METOANICCKIM

Y QJITOPUTMUYECKAM OCHOBAM CO3JIaHUST HOBEUIITNX TEXHOJIOTUIECKUX TeOPUINIECKUX
IPOIIECCOB




Ko 1 HanmenoBanue

Pe3ynbraThl 00yueHus MO JUCHHUILIAHE
(3Haem, ymeem, enadeem

WHIMKATOPA (HasbIKU U/Uu ONvIM 0esTMenbHOCMIL))
NIIK-3.1. Brnageer TeOpeTUYECKUMHU, | 3HAECT OCHOBHBIE MTOHATHS TEOpUHU
METOAMYECKUMH U aJITOPUTMHUYECKUMHU | TU(QPepeHIMaIbHbBIX YpPaBHEHHUH C YacCTHBIMH
OCHOBaM CO3/1aHUSA HOBEHIIMX | IPOM3BOJHBIMU,  ONpEIeNieHuss U  CBOWCTBA
TEXHOJIOTUYECKUX reoU3NYECKUX | MaTeMaTUYecKuX OOBEKTOB B ITOH obnacry,
MIPOLIECCOB (GOpMYyIUPOBKH  YTBEp)KIEHUH, METOAbI  HX
JI0Ka3aTeiabCcTBa,  BO3MOXKHBIE  cdepbl  HUX
MPUIOKEHUH; ypaBHEHUS B YaCTHBIX
IIPOU3BOIHBIX TUIepOOINIeCcKOro,
apaboJMYEeCKOro U AITUITHYECKOTO TUIIOB
Ymeer IIPUMEHSITh METO/IBI 00paboTkH

uH(popMaIuy, MoaydyaeMol Mpu reorU3NIecKuX
HCCIICTOBAHMSIX c TIOMOIIIIO METO/I0B
MaTeMaTH4eCcKon (pu3nuKm

Biageer MmaTeMaTH4eCKUM annaparoM ypaBHEHUM
B YAaCTHBIX IPOMU3BOJHBIX; METOJAMHU PEILCHUS
3aa4 ¥ JI0Ka3aTeIbCTBA YTBEP)KICHUN B 00JIaCTH
YPaBHEHHUH C YaCTHBIMH ITPOU3BOIHBIMH

NIIK-3.2. Brageer ciocoOHOCTHIO
pemaTh npsiMble 1 00paTHBIC
(HEeKOPPEKTHBIE) 32124l Te0PUUKH

3HaeT MeToAbl peuieHus AuQQepeHIHaTbHBIX
YPaBHEHUH C YaCTHBIMH IPOU3BOJHBIMH BTOPOTO

NopsiiKa
YMeeT OpUMEHSTh  KAUYECTBEHHBIM  aHAIN3
peuieHui, pemarb 3aJa4d  TEOPETHYECKOTO

XapakTepa B 00JacTH YpaBHEHMH B YacTHBIX
NPOM3BOJIHBIX;  NPUBOAUTH  ypaBHEHHA K
KaHOHMYECKOMY BHJy, pelaTh IOCTaBICHHYIO
3aJa4y MaTeMaTU4ecKol pU3UKH

Brnageer cmocoOHOCTRIO pemiaTh MpsIMbIE |
oOpaTHbIe (HEKOPPEKTHBIC) 3a7a4l TeO(hU3UKH Ha
BBICOKOM YpOBHE ()yHIaMEHTAIbHOI MOATOTOBKI
o TEOPETUYECCKHM, METOIMYECKUM "
AITOPUTMUYCCKHUM OCHOBAM CO3JaHUSA HOBEHIINX
TEXHOJIOTHYECKHUX Te0(U3NUECKUX MPOIIECCOB

Pesynbratsl
OCYILIECTBJIEHUS

o0yueHus
BCEX BHJIOB

15(0)
KOHTAKTHOU U

IUCHUIUIMHE JIOCTUraloTCsI B

00y4aromuxcsi B COOTBETCTBUU C YTBEPKICHHBIM YU€OHBIM IJIAHOM.
NuankaTopel JAOCTHXKEHHUS KOMIETEHLUH CUUTAIOTCA CHOPMHUPOBAHHBIMU
IPU JOCTUKEHUH COOTBETCTBYIOIINX UM PE3YIbTaTOB OOYUEHUS.

2. CTPYKTYPA U COAEP/KAHUE JUCIIUITJIMHBI

2.1. Pacnipenesienne TPya0€MKOCTH IMCHUIIMHBI 10 BUIaM padoT

pamMKax
CaMOCTOSATENbHON  pabOoThI

OObmass TpymOEMKOCTh AWCIMILIAHBI COCTABISCT 3 3a4eTHBIX CIMHHIIBI
(108 gacoB), ux pacmpeseneHue mo BujgaM padboT IPeaCcTaBlIeHO B TaOJIHUIIE.

Bunet pabot

\ Bcero | ®opma obyuenns

5



4acoB OYHast
5 cemectp
(dacel)
KonrtakTHasi paboTa, B TOM 4ncJje: 52,2 52,2
AyauTOpHBIE 3aHATHS (BCEro):
3aHSATUA JEKIIMOHHOTO TUTA 34 34
71a00paTOPHBIE 3aHATHS - -
MPAKTUYECKHE 3aHATUS 18 18
WNnas koHTaKTHasA padora:
Kontpoisb camocrositenpHOM padotsl (KCP) 5 5
[Tpomesxyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTejibHAasi pa6oTa, B TOM YK CJIe: 50,8 50,8
CamocTosTenpHOoe U3YyYCHUE pa3enos,
caMomoArotoBka  (mpopaboTka ©W  TIOBTOpPEHHE
JEKIIMOHHOTO MaTepuaja W Marepuala y4eOHHKOB H 508 508
y4eOHBIX TOCOOMH, MOArOTOBKA K JIAOOpAaTOPHBIM W ’ '
MPAKTUYECKUM 3aHATHUSM, KOJUIOKBUYMaM U T.I.).
[ToaroToBKa K TEKyInieMy KOHTPOJIO
KoHTpoJib:
IloaroroBka K sK3aMeHy - -
Oo6masn yac. 108 108
TPYAOEMKOCTH | B TOM YHCJIe KOHTAKTHas padorTa 52,2 52,2
3a4. eJ 3 3

2.2. Conep:kanue IUCHUILTHHBI

Pacnipenenenuie BUI0B yueOHOM pabOThI U UX TPYAOEMKOCTH IO pazjiesam
JUCHUIINHBI.
Pa3znensl (TeMbl) AUCHUILIAHBL, U3yYaeMbIE B 5 cEeMeCTpe.

KomnuectBo yacos

Ne HaumenoBanue BHEAYIUTOPHAS
paznena pa3nenos (Tem) Beero | dyAwTOpHad pabora pabora
J JIP 13 CP
1 2 3 4 5 6 7
1 Juddepennnanbapie ypaBHEHUS 28 9 L 4 13
C YaCTHBIMU TTPOU3BOTHBIMU
2 VYpaBHeHUs KoJeOaHMi 25 7 — 5) 12,5
3 YpaBHEHHS] TEIUIONPOBOJIHOCTH 27 8 . 5 133
u auddy3un '
4 VYpauenue Jlannaca 28 10 — 4 12
KonTpose camoctosTenbHON 5
pabotsl (KCP)
[IpoMexxyTouHas arrecTanus 0.2
(MKP) ’
OO6m1ast TpyA0€MKOCTh 110 108
TUCIUTLTAHE




npenogaBaHud AHUCHHITIIMHEI.

nporpaMmMbl M IEJNSIMM  TNPENoJaBaHUsl JAUCHMIUIMHBI Kypc “YpaBHEHUs

2.3. Conep:xkanue pa3aejoB (TeM) TUCHUILTHHBI

2.3.1. 3aHATHA JeKINOHHOT0 THIIA

[IpuHIMIT TOCTPOEHUST MPOrpaMMbl — MOJYJIBHBIN, Oa3upyromuiics Ha
BBIJICJICHUH KPYMHBIX pa3lejaoB (TE€M) MNpOrpaMMbl — MOJAYJIEH, WMEIOIIHNX
BHYTPEHHIOIO B3aUMOCBSI3b U HANPABJICHHBIX HA JOCTMIKEHUE OCHOBHOM LIEIU
B cooTBercTBUM C NPUHLMUIIOM ITOCTPOEHUS

MaTeMaTHYeCKOl (U3UKU MJii TOPHBIX HWHXKEHEPOB” COIEPKUT 4 Moy,
OXBATBIBAIOIINX OCHOBHBIE pa3ieiibl (TEMBI).
Conepxanue pasiesioB (TeM) JUCHUILUIUHBI IPUBEICHO B TaOJIHUIIE.

Ne
pasnena

HaumenoBanune
paszena (TeMbl)

Coneprxanue paszena (TeMbl)

dopma
TEKYILETO
KOHTPOJIA

1

2

3

4

JuddepennuanpHbie
yYpaBHEHUS C YACTHBIMU
IPOU3BOTHBIMH

OpHoponHbie nuHEHHBIE MU epeHInaNbHbIC
YpaBHEHUsSI C YaCTHBIMH MPOU3BOJHBIMH U
cBoiicTBa ux pemeHui. Omneparop Jlammaca B
MOJIAPHBIX, IWIMHIPUYECKUX U CHEepHUUecKUx
koopauHaTtax.  Kmaccudukarmuss — TUHEHHBIX
mudpepeHIMaTbHBIX YPaBHEHUH C YaCTHBIMHU
MIPOU3BOTHBIMH BTOPOTO MOPSIKA.
Koppektnocts MOCTaHOBKHU 3a1aqy
MaTeMaTH4eCKOH pu3uku

KP, YO

YpaBHeHHs KoneOaHU

BeiBog ~ ypaBHEeHHsT — KojeOaHMH — CTPYHBI.
[TocTraHoBKka HaYaJIbHBIX M KPAEBBIX YCIOBHUIA.
Konebanus OeckoHEYHOW M TONYyOECKOHEUHOM
ctpynbl. Meton Jamambepa. beckoHneunas
CTpyHa. dopmyna JHamambepa.
Pacnipoctpanenue BOJIH OTKJIOHEHHSI.
Pacnpoctpanenue BOJIH HMITyJIbCA.
[TonyGeckoneunass crpyHa. Meron Dypse.
Crosiune BOJHBL. BbIHYXIEHHBIE KOJIEOaHMS
ctpyabl. KonebGanuss cTpyHel B cpene ¢
cornpotuBiieHueM. IIpogonpHbie  KoseGaHUS
crepxks. IlocTtaHoBka 3amaum U METOA
pemienusa. KpyruneHble — konebaHusi — Baia.
YpaBHeHUs KPYTUIIBHBIX KoJIeOaHUH.
KpyrtunpHbeie konebaHusi Bajda C JUCKOM Ha
OJTHOM KOHIE. ODJEKTPUYECKHE KOJeOaHUs B
JUIMHHBIX OJHOPOJHBIX JHHMSX. Tenerpadnoe
ypaBHeHue. Jlunus ©Oe3 moreps. Jlunus 6e3
HCKa)XKCHMSI. JIluHMM ~ KOHEYHOM  JUIMHBL
VYpaBHeHune KkoneOaHumii MeMOpaHbl. BwiBoj
ypaBHEHHUs KoJjiebaHui mMeMOpaHbl. HavanbHbie
u KpaeBble YCJIOBHSL. Konebanus
npsAMOyroyibHOM ~ MeMOpaHbl.  CoOCTBEHHBIE

KP, YO,
JIKP




Ne
pasnena

HaumenoBanue
pasnena (TeMbl)

Coneprxanue paszena (TeMbl)

dopma
TEKYIETOo
KOHTPOJIS

¢ynkuun. Ctosure BOJIHBI MPSIMOYTOJBbHOM
MeMOpaHnbsl. Bropas wuacte wmeroma Dypse.
JiBoiinble psabl Pyppe. CrosuMe BOJIHBI C
OJIMHAKOBOM YacToTOW. YpaBHeHue beccens.
YcnoBue oproroHanbHocTH (GyHKuMi beccens
HyneBoro nopsaka. yukuuu beccens nepBoro
nopsiaka. Komebanust Kpyrinoit  MeMOpaHsbl.
Crostune BOJHBI KPYTJIOH MEMOpPaHbI

YpaBHeHus
TEIJIONPOBOJHOCTH U

i y3un

VYpaBHeHHE  JUHEWHOM  TEIUIOMPOBOIHOCTH.
BriBon YpaBHEHUS JIMHEHHOU
TeruionpoBogHocTu. HavanpHoe u  KpaeBble
yciioBuU. TemnonpoBOIHOCTb B CTEpPXKHE IpU
Hagu4Yuu  TeriooOMeHa  4epe3  OOKOBYIO
MTOBEPXHOCTb. TennonpoBOIHOCTD B
O0eckoHeyHOM cTepkHe. Meton Dypee s
O0eckoHeyHoro  crepxkHs.  I[IpeoOpa3zoBanme
pelleHns  ypaBHEHUS  TEIIONPOBOJIHOCTH.
OyHIaMEeHTaTbHOE pelieHue ypaBHEHUS
TEIUIONPOBOAHOCTH M €ro (PU3MYECKUI CMBICIL.
TemnonpoBOAHOCT, B  KOHEYHOM  CTEpIKHE.
IIpuBeneHnne K 3agadye C  OJHOPOJHBIMHU
KpaeBbIMU  YCJIOBHSIMH. Metron  Dypee.
PacnipocTpanenue Temnia B CTEpKHE B CIy4asx
MOCTOSIHHOM ~TemmepaTypbl Ha KOHIIAX WJIU
TEIUIOM30JSIMM ~ KOHIOB.  OOmmii  ciyuait
KpacHbIX  yclioBui.  TemionpoBOJHOCTH B
noJlyOeCKOHEUHOM CcTepykHe. PacnpoctpaHenue
TeIla TpU TEIUIOM3OJISAUU WM TMOCTOSHCTBE
TeMIeparypbl ~ KOHI@  CTepxkHS.  BwiBox
ypaBHEHUS TEIIONPOBOAHOCTH B
IIPOCTPAHCTBEHHOM  ciydae. HauanbHoe U
KpaeBble ycioBusa. PacmpocTpaHenue teria B
OTHOpPOAHOM  LuiIMHApe.  PacmpoctpaneHue
TeIla B OJHOPOJHOM Iape. YpaBHEHHUE
mudy3un. YpaBHEHHS TEIUIONPOBOJAHOCTH U
muddy3un ¢ KpaeBbIM YCIOBHEM, 3aBUCSIIIUM OT
BpEMEHU

KP, YO

VYpaBnenue Jlarmiaca

KpaeBbie 3amaum gns ypaBHeHusa Jlammaca.
Meton ¢yukmuu ['puna mist 3amaun Jupuxie
(TpexMmepHBbIi ciayuait). Meron ¢ynkmuu ['puna
g 3amaun [upuxne (ABYMEpHBIH —cilydaid).
3agaya Helimana. Pemenne 3amaum Jupuxiie
JUIsL 1Iapa W TMOJYNpOCTpaHcTBa. Perenue
3amaun [{upuxiie 11 Kpyra U MOJYIUIOCKOCTH.
Meron @ypee qua  ypaBHeHus Jlamaca.
JIBymepHoe ypaBHeHue Jlammaca u 3amaya
Jupuxie nus kpyra. Pa3nenenue nepeMeHHBIX B
TPEXMEPHOM YPaBHEHUH Jlannaca B
chepuueckux  KoopauWHATaX.  MHOTOYJICHBI
Jlexxannpa. Pemenue 3anaun Jlupuxie nis mapa

KP, YO




dopma
No HaumenoBanue
Coneprxanue pasfena (TeMbl) TEKYILEro
pasnmena pasnena (TeMbl)
KOHTPOJIS
B OCCCUMMCTPUYHOM CJIy4ac€ pPa3IOKCHUCM I10
MHorowieHam Jlexanapa
dopMa TeKymero KOHTpoJisi — KOHTpoJdibHbIE paboTel (KP), momamiawme

KoHTpousbHbIE paboThl (IKP), ycTHbIi onpoc (YO).
[Ipy u3ydeHUH AUCIUIIIMHBI MOTYT MPUMEHSTCS JICKTPOHHOE OOYyUYeHHE,
JMCTAHIIMOHHBIE 00pa3oBaTeNbHbIe TeXHOJOTHH B cooTBeTCcTBHH ¢ DI'OC BO.

2.3.2. 3aHATHA CEMMHAPCKOI'0 THIIA

(mpakTHYecKHe / ceMUHAPCKHE 3aHATHsI/ JIaDopaTOpPHbIe padoThI)

IlepeueHb TMpaKTUYECKUX 3aHATUW 1O JUCHMIUIMHE  YpaBHEHUS
MaTeMaTHIeCKON (PU3HUKH SIS TOPHBIX HHXKEHEPOB” IIPUBEJICH B TAOJIHIIE.
Ne HaumeHnoBanue Dopma
pascna asziena (Tembi) TeMaTrka IpaKkTUYECKUX paboT TEKYILETO
p KOHTPOJIA
1 2 3 4
Pemenne auddepeHManbHOrO  ypaBHEHUS € KP-1
b depenmmanupie YAaCTHBIMU IPOU3BOIHBIMU
1 ABHCHIIS C 9ACTHEIMII [IpuBeneHrEe K KaHOHUYECKOMY BHY JIMHEWHBIX
yP YPaBHEHMH C YaCTHBIMHM IPOM3BOJHBIMU BTOPOTO KP-2,
TPOM3BOHLIMH mopsiaka ¢ JOBYMS M TpeMs HE3aBUCHUMBIMU VO-1
EpPEMEHHBIMU
OO1mee pemeHUe ypaBHEHHUS KOJICOaHHIA KP-3
Pentenne 3amaun  Komm  mid  BOJHOBOIO KP-4
ypaBHEHHS
2 VpaBHeHI/IH KoseOaHui Pemrenne u umcciemoBaHue 3aad O KOJIEOAHHUSIX I[KP-l
CTPYHBI U CTEP)KHS
Pemenne u wuccnenoBanue 3agad o kpymoi | JIKP-2,
MeMOpaHe YO-2
Pemenue HEOJHOPOIHOTO ypaBHEHUs
VpaBHEHHs TEIJIONPOBOIHOCTH € OJHOPOJHBIMH I'DAaHUYHBIMU KP-5
3 | TEIIOnpPOBOHOCTH YCJAOBUSAMH.
maddy3un Pemienne  ypaBHEHHST — TEIUIONPOBOIHOCTH  C KP-6,
HEOJHOPOAHBIMH IPAaHUYHBIMU YCIOBUSIMU VO-3
4 Voapremie Jlammaca Pemenne 3amau Ha cOOCTBEHHBIE 3HAUCHHS U KP-7,
p coOcTBeHHbIe (DyHKIIMHU orneparopa Jlammaca YVO-4
dopma  TEKyWIEro KOHTPOJsSI —  3allMTa KOHTPOJBHBIX  paboT

(KP-1 — KP-7), nomamuux KOHTpoJibHBIX pador (JIKP-1 — JIKP-2), ycrHBIH
ompoc (YO-1 — VO-5).
[Ipy u3yyeHun JTUCHUIUIMHBI MOTYT IPUMEHSITHCS JIEKTPOHHOE 00yUCHHE,
JTUCTAHIITMOHHBIE 00pa3oBaTelibHbIe TeXHOI0THH B cooTBeTcTBUHU ¢ DI'OC BO.




2.3.4. lIpumepHasi TeMAaTHKA KypPCOBBIX pa0doT (IIPOEKTOB)

KypcoBbie  paboThl

(IpOeKThI) 1O  JUCHUIUIMHE  “YpaBHEHHS

MaTeMaTU4YeCKOM (DPM3UKHU ISl TOPHBIX MHXKEHEPOB™ HE MPElyCMOTPEHBI.

2.4. llepevyeHb y4eOHO-METOAUYECKOT0 00ecTeyeHUus
JJISL CAMOCTOAATEJILHOM PadoThI,
00y4arIuXxXcs Mno JUCUUIINHE (MOIYJTIO)

[lepeyerpr y4eOHO-METOIUYECKOTO OOECIECYCHHS ISl CaMOCTOSITEIIbHOMN

paboThI, 00yUYaIOIUXCS TT0 TUCIUIUINHE (MOIYIIO) IPUBEICH B TaOIHUIIE.

No

Bun CP

IlepeueHp yueOHO-METOIUYECKOTO
o0ecrnieueHns JUCIUILIMHBI 110 BBITIOJIHEHUIO
CaMOCTOSTENbHON pabOThI

3

CP

Metoauueckue yKa3aHus o OpraHu3aluu
CaMOCTOATENbHONM  pabOThl N0  JAMCLHUIUIMHE
“YpaBHeHHS MaTeMaTHUECKOW (PU3MKM OIS TOPHBIX
UHXEHEPOB”, YTBEPXKACHHBIC kadenpoit
reopu3NYeCKuX METOJOB IIOMCKOB U DPa3BEAKH,
npotokos Nel4 ot 11.06.2021 1.

KonTponbHas padota

Meroandeckue peKOMEHJAlMW 1[0  HAINUCAHUIO
KOHTPOJBHBIX paboT, yTBEpXKIeHHBbIE Kadenpoii
reou3n4YecKuXx METOJOB TIOUCKOB U pPa3BElKH,
npotokos Nel4 ot 11.06.2021 1.

Y4eOHO-MEeTOTNUECKUE

Marepuajibl A CaMOCTOSITEIIbHOM pa6OTBI

o0Oy4aromuxcsi U3 4ucia UHBAIMIOB U JIUL C OTPAaHMYEHHBIMH BO3MOXXHOCTSMU
3nopoBbs (OB3) npenocraBisiorcs B popmax, afanTUPOBAHHBIX K OTPaHUYCHUSIM
UX 310pOBbS U BOCIPUATHUS UHPOPMAIUH:

JUist T ¢ HapyIIEHUSIMU 3pEHUS:

— B IleyaTHOH (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JUis U1l ¢ HapyIICHUSMHU CTyXa:

KOHTHHT€HTa 00y4aroIuXcs.

— B mieuaTHo# opme,

— B (popMe JIEKTPOHHOTO TOKYMEHTA.
JIns 1 ¢ HapyIIEHUSIMUA ONTIOPHO-JIBUTATENIBHOTO amapara:

— B meyatHoi ¢opme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.
JlaHHbI TepeYeHb MOKET OBbITh KOHKPETH3UPOBaH B 3aBHUCHUMOCTU OT
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3. OBPA3OBATEJIBHBIE TEXHOJIOT' TN

OOmuM BEKTOPOM HM3MEHEHHUS TEXHOJIOTUH OOydeHHs JOJDKHBI CTaTh
aKTUBH3AlMs CTYJEHTA, MOBBIIICHHE YPOBHS €r0 MOTHMBALIUM U OTBETCTBEHHOCTH
3a KAYeCTBO OCBOEHUSI 00pa30BaTelIbHON IPOrPAMMBI.

[Ipu peanuzanuu pa3iMYHBIX BHJIOB y4eOHOW pabOThl MO IUCUUIUIMHE
«YpaBHEHHUS] MaTeMaTU4YeCKoW (DM3UKHU JJIsi TOPHBIX MH)KEHEPOB» HCHOJIB3YIOTCS
cienyroue o0pa3oBaTebHbIE TEXHOJIOTUH, TPUEMBbI, METObI U AKTUBHBIE (hOPMBI
oOyueHus:

1) pa3zpaboTka U UCMOIBL30BAaHNUE AKTUBHBIX (DOPM JIeKIUH (B TOM YUCIIC U C
MPUMEHEHUEM MYJIbTUMEIUINHBIX CPEJCTB):

a) mpoOJIeMHast JISKIIHS,

0) JIeKIUs-BU3yaTnu3alus;

B) JICKIIUS C Pa300pPOM KOHKPETHOU CUTYaIIHH.

2) pa3paboTKa M UCTOJIB30BAHUE AKTUBHBIX (POPM MPAKTUUECKUX PAOOT:

a) mpakTuieckas pabora ¢ pa300poM KOHKPETHOM CUTYyallHH;

0) OuHapHOE 3aHATHE.

B coderanuu ¢ BHeayquTOpHOM pabOTON B aKTUBHOM (pOpME BBINOTHSIETCS
TaK)K€ BBIITOJIHEHHE KOHTPOJIUPYEMBIX caMocTosITeNbHbIX padoT (KCP).

B mpouecce mpoBeneHHs JEKIMOHHBIX 3aHATUNH M MPAKTUYECKUX pPaldoT
NPAKTUKYETCS IIMPOKOE HCIOJIb30BAHUE COBPEMEHHBIX TEXHUYECKUX CPEICTB
(mpoekTopsl, UHTEpaKTHBHBIE A0CKkU, NHTepHeT). C ucnons3oBanuem MHtepHera
OCYLIECTBJISIETCA JIOCTYNl K ©0a3aM JaHHbIX, WH(OPMAIMOHHO-CIIPABOYHBIM U
MOMCKOBBIM CUCTEMAaM.

JUIss Ui ¢ OrpaHUYEHHBIMM BO3MOKHOCTSIMU 3[I0POBbsI NPEAYCMOTPEHA
OpraHu3alys KOHCYJIbTalUl C UCIOJIB30BAHUEM IEKTPOHHOM MOYTHI.

4. OHEHOYHBIE CPEJACTBA JJIAA TEKYIHEI'O KOHTPOJIA
YCHEBAEMOCTH U TPOMEXYTOUYHOM ATTECTAIIUA

OneHouHBIE CpEACTBA MPETHA3HAYCHBI IS KOHTPOJSI H  OICHKH
00pa30BaTeNbHBIX JOCTIKEHUI 00ydYalomnXCsi, OCBOMBIINX MPOTPaMMy y4eOHOU
JTUCIMIUTMHBL « Y paBHEHUSI MAaTeMAaTUUECKON (PU3UKHU IJII TOPHBIX HHKEHEPOBY.

OrneHOYHBIE CpPEICTBA  BKJIIOYACT KOHTPOJBHBIE MaTepuaibl IS
MPOBENICHMS TEKYIIET0 KOHTPOIs B (OpMe KOHTPOIHHOW pPabOTHI, JTOMAITHSS
KOHTPOJIbHAS paboTa, yCTHOTO OMpoca, pedepaToB U MPOMEKYTOTHON aTTECTAIUN
B (popMe BOMPOCOB K 3a4eTy.

HanmMmenoBanne onieHOYHOTO

Kon n HanmeHnoBanue CpencTBa

Pe3ynbTaThl 00yueHus

HHAWKATOpPa .
TCKYIIMHN | IIPOMCIKYTOUYHAA
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KOHTPOJIb

aTTecTalus

HNOIIK-3.1. Bnaneer
OCHOBHBIMH
MOJIOKCHUSIMH
dbyHIaMEHTATBHBIX
€CTECTBEHHBIX HAyK U
Hay4YHBIX TEOpUI

3HaeT OCHOBHBIE  THIIbI
mudepeHITaTbHBIX
YpaBHEHUH C  YacCTHBIMHU
MPOU3BOJHBIMU;,  OCHOBHBIE
METOJIbI HaXOXKICHHS TOYHBIX
peleHuit YpaBHEHU U
MaTeMaTH4eCcKOi pu3uku

KP-1

Bomnpoce! Ha
3auete 1-6

Ymeet pearb u
UCCIIEIOBaTh OCHOBHBIE THUIIBI
Qg depeHIranbHbIX
YpaBHEHUH C  YacCTHBIMH
IIPOU3BOIHBIMH

KP-2

Bomnpoce! Ha
3auete 7-12

Bnaneer MPaKTUYECKUMU
HaBBIKAMH B pCUICHUH W
UCCIIEIOBaHUH OCHOBHBIX
TUNOB A depeHnnanbHbIX
YpaBHEHUH C  YacCTHBIMH
MIPOU3BOIHBIMH; HAYATbHBIMU
HaBbIKAMU MaTeMaTHYECKOI0
MOJEIIUPOBAHUS reosoro-
reopU3NIECKuX MOJIeH

VO-1

Bormpocs Ha
3agere 13-19

NOIIK-3.2. [TpumensieT
OCHOBHBI€ MOJOKEHUS
dbyHIaMEHTATBHBIX
€CTECTBEHHBIX HAYK U
HAaY4YHBIX TEOPUI TIPHU
pOBEIEHUH paboT 1o
U3YYECHUIO U
BOCIIPOU3BOJICTBY
MHHEPATbHO-CHIPHEBOM
0a3sl

3HaeT METO/IbI
JI0Ka3aTesIbcTBa
CYILLIECTBOBAHUS peueHuin
HayaJbHO-KPAEBBIX 3aJa4 IS
YPaBHEHUI MaTeMaTU4YECKOU
(0737041

KP-3

Bormpocs! Ha
3agere 20-27

YMeeT nOpoBOAWUTH aHAIU3
YpPaBHEHUI MaTeMaTU4YECKOU
Gbu3uKN 11 MOJEINPOBAHUS
r€0JIOr0-re0(hU3NIECKUX
IIPOILIECCOB; CTABUTh 3a/ady C
HAYaJIbHBIMH U TPAaHUYHBIMU
YCIIOBUSIMH,
KJ1accu(UIIUpPOBaTh
ypaBHEHMs] MaTeMaTH4eCcKon
buzukn TUIS TOPHBIX
WH)XEHEPOB

KP-4

Bomnpoce! Ha
3auete 28-34

Brnaneer CIIOCOOHOCTBIO
BBITIOJTHATH HayKOEMKHeE
pa3paboTku B obmactu
CO3/1aHUS HOBBIX TEXHOJIOTUH
re0JIOTHYECKOU pa3BelKH,
BKJTIOYast MOJIETTUPOBaHUE
CUCTEM U IPOIIECCOB,
aBTOMAaTH3ALUIO HAyYHBIX
HCCIIEIOBAHUI

JIKP-1

Bormpocs! Ha
3agere 35-41

HIIK-3.1. Brageer

3HaeT OCHOBHBIE IIOHATHUA

JIKP-2,

Bormpocs! Ha
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TEOPETUUECKUMU,
METOJIMYCCKUMH 1
AITOPUTMUYECKUMU
OCHOBaM CO3JaHHUs
HOBEMIITHNX
TEXHOJIOTHYCCKHIX
reo(pU3nIecKux
MIPOIIECCOB

Teopun audQepeHInanbHbIX
YpaBHEHUH C  YacCTHBIMH
MIPOU3BOTHBIMH,
ONpeAeeHUsT M  CBOMCTBA
MaTEeMaTHYECKUX OOBEKTOB B
JTOH obmacTu,
(bopMyITUpPOBKH
YTBEPKACHUM, METOIbl UX
JI0Ka3aTeNIbCTBA, BO3MOYKHBIC
cheppl WX  MPUIIOKCHHI;
YpaBHECHHUS B YaCTHBIX
MIPOU3BOIHBIX
runepOoInIecKoro,
MapaboIUIECKOTO u
AJUTUNITUYECKOTO TUTIOB

YO-2

3ayere 42-48

YMeeT mNpuMEHSTh METObI
00paboTku UH(pOpMaLUH,
MOJy4aeMoil npu
reo(U3nIecKux
UCCJIEIOBAHUSIX C IOMOIIBIO
METOIOB MaTeMaTU4ECKON
(107637041

KP-5

Bomnpocs! Ha
3ayete 49-55

Bnaneer MaTeMaTHYECKUM
anmapaToM — ypaBHEHMH B
YaCTHBIX MIPOU3BOHBIX;
METOJIaMHU peLIeHMs 3a1ad U
JI0Ka3aTesIbcTBa

YIBep)KIEHUH B  obnactu
YpaBHEHUH C  YacCTHBIMH
IIPOU3BOIHBIMH

KP-6

Bomnpocs! Ha
3ayete 56-62

10.

11.

12.

HIIK-3.2. Bnageer
CIIOCOOHOCTBIO peIIaTh
MpsIMbIE U OOpaTHBIC
(HEeKOPPEKTHBIE) 3a/1a41
reopu3NKu

3HaeT  METOHIbl  PEHICHUs
mddepeHranbHbIX
YpaBHEHUH C  YacCTHBIMHU
MIPOU3BOTHBIMU BTOPOTO
nopsIKa

YO-3

Bomnpocs! Ha
3ayete 63-68

YmMmeer IIPUMEHSATH
KauyeCTBEHHBIN aHaIu3
pelleHni, pemarb  3agadyu
TEOPETUYECKOr0 XapakTepa B
obnacTu ypaBHEHUI B
YaCTHBIX MIPOU3BOHBIX;
MPUBOAUTH  YpaBHEHUS K
KaHOHUYECKOMY BU]LY,
pemiatb MMOCTaBJICHHYIO
3agaqy MaTeMaTUYECKON
buzukn

KP-7

Bomnpoce! Ha
3auete 69-72

Brnaneer CIIOCOOHOCTBIO
pemars npsiMble U 00paTHbIE
(HEKOpPEKTHBIE) 3a1a4u
reopu3nKd  Ha  BBICOKOM

YO-4

Bomnpoce! Ha
3auere 73-79
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ypoBHE  (pyHAaMEHTaIbHOU
MOATOTOBKH

o TEOPETUUYECKIM,
METOJINYECKUM U
QITOPUTMUYECKIM  OCHOBaM
co3JaHusd HOBEUIIINX
TEXHOJIOTHIECKHIX
reopU3MUECKuX MPOIECCOB

4.1. TunoBbIe KOHTPOJIbHbIE 32JaHUS WM UHbIe MATEPUAJIbI,
He00X0AuMBbIe 1151 OLCHKU 3HAHU, YMEHH i, HABBIKOB M (HJIM) ONbITA
AesITeJIbHOCTH, XapPaKTePHU3YyIOUIUX dTanbl (JOPMUPOBAHUA KOMIIETEH NI
B Npolecce 0CBOCHUA 00pa30BaTeIbHOM MPOrPaMMBbI

K ¢opMaM mHUCEMEHHOTO KOHTPOJII OTHOCHTCS KOHMPObHAS paboma,
KOTOpast ABJISIETCSI OJHOM U3 CIOXKHBIX (POPM MPOBEPKH; OHA MOKET MPUMEHSATHCSA
JUISL OLICHKW 3HAHUM MO 0a30BBIM U BapHATUBHBIM AUCIUIUIMHAM BCEX LIUKIIOB.
KoHnTponbHas paboTta, Kak mpaBuio, COCTOUT U3 HEOOIBIIIOTO KOJIWYECTBA CPETHUX
10 TPYAHOCTH BOIMIPOCOB, 33]1a4 WJIH 33IaHHH, TPEOYIOMNUX MONUCKa 000CHOBAHHOTO
OTBETA.

Bo Bpems mpoBepkM U OIICHKM KOHTPOJBHBIX MHUCBMEHHBIX pPabOT
MIPOBOJIUTCS aHAJIU3 PE3YJIHTATOB BBIMTOJIHEHUS, BBISBIISIOTCS THITMYHBIC OMNOKH, a
TaK)Ke MPUINHBI UX TOSBICHHUS.

KontponbHas pabota MOXKET 3aHMMaTh 4YacTh WM TIOJIHOE YydeOHOe
3aHATHE ¢ pa300pPOM MPaBUIILHBIX PEIICHUNA HA CACAYIONMIEM 3aHATHH.

[TepevyeHb KOHTPOIBHBIX paOOT MPUBEICH HUXKE.

Koumponvnaa paboma Nel. Pemienne nuddepeHIuaibsHOro ypaBHEHUS €
YaCTHBIMH MPOU3BOIHBIMHU.

Koumponvnaa paboma Ne2. TlpuBeneHue K KaHOHHMYECKOMY BHIY
JUHEHHBIX ypaBHEHUHN C YACTHBIMH MPOU3BOJHBIMH BTOPOTO TMOPSIAKA C ABYMS U
TpeMsl HE3aBUCUMBIMH TIEPEMECHHBIMU.

Konmponvnas paboma Ne3. Ob1iiee penieHre ypaBHEHHUS KOJICOaHUM.

Konmponvnas paboma Ned. Pemenue 3amaun Komm s BOJHOBOTO
ypaBHEHUSI.

Kommponvnas paboma Ne5. PelieHne HEOAHOPOAHOTO ypaBHEHUS
TEIJIONPOBOIHOCTH C OTHOPOHBIMU IPAHUYHBIMU YCIIOBUSIMHU.

Konmponvnasa paboma Ne6. Pemenue ypaBHEHHs TEIUIOMPOBOIHOCTH C
HEOTHOPOIHBIMU TPAHUYHBIMH YCIIOBHUSIMU.

Konmponvnas paboma Ne7. Pemienue 3a1ad Ha COOCTBEHHBIC 3HAYCHUS U
coOcTBeHHbIe (PyHKIMM ornepaTopa Jlamiaca.

Kpurepuu o1ieHKH KOHTPOJIBHBIX PaboT:

— OIICHKa ‘3a4TE€HO” BBICTABIAECTCA CTYIEHTY, €CIIH OH HPABHIBHO
MPUMEHSET TEOPETHUUECKUE TMOJOKEHUS Kypca TpPH PEHICHUH MPAKTHYECKHX

14




BOIIPOCOB W 3aJlady, BIAJCET HEOOXOAWMMBIMH HaBBIKAMH M TPUEMaMU HX
BBHITIOJIHCHUSI, & TAKXKE MPABWJIBHO BBITIONHSAET pacueThl KOHTPOJIBHOW pabOTHI: a
UMEHHO Pacd€T MCKOMBIX BEJIHMYWH, PACUYET MOTPENIHOCTEH K ITUM BEIIMYWHAM,
nocTpoeHue rpaduKoB, 00bICHEHNE TOJIYYEHHBIX PE3yJIbTaTOB U TPa(UKOB,;

— OILICHKAa “H€ 3a4YTEHO~ BBICTABIIAECTCS CTYAEHTY, €CIM OH HE 3HAET
3HAYUTEJILHON 4aCTH IPOrPaMMHOI0 MaTepUalla, B paCUETHON YaCTH KOHTPOJIBHOU
paboOTHI HOMYCKAET CYIIECTBEHHbBIE OIUOKH, 3aTPYAHSIETCS OOBICHUTH PACUETHYIO
4acTh, a TaKXE€ HEYBEPEHHO, C OOJIIIMMU 3aTPYAHEHUSIMU BBITIOIHIET 3aJaHUs
WM HE CTIPABIISAECTCA C HUMU CaAMOCTOSITENBHO.

Jomawnsas xoumponvnas paboma — ojaHa U3 (POPM KOHTPOJS ypOBHS
3HAaHWW CTYyJEHTa W OPUEHTHUPOBAHMS €T0 B BOMPOCAX, OTPAHUUYEHHBIX 00HEMOM
y4eOHON TEMaTHKH.

enu nomaniHel KOHTPOJIBLHON PabOTHI:

— yriyOuTh, CUCTEMATH3UPOBATh W 3aKPENUTh TEOPETHUYECKUE 3HAHUS
CTY/ICHTOB;

— MPOBEPUTH CTETICHh YCBOCHUS OJHOW TEMBI WJIM BOIIPOCA;

— BBIpA0OTAaTh Yy CTYACHTAa YMEHUS W HABBIKK CaMOCTOSITEIIEHOMN
00paboTKN MaTepuaa.

[lepedyeHb 1OMaTHUX KOHTPOJIbHBIX pa0OT MPUBEJIEH HUXKE.

Lomawmnss konmponvuas paboma 1. Pewenue u ucciedosanue 3aoay o
KOJLeOAHUSIX CIMPYHbBL U CIEPIHCHL.

Lomawnss xoumponvuas paboma Nel. Pewenue u ucciedosanue 3a0ay o
Kpy2nou memopate.

Kpurepuu o1ieHKH AOMAIIHUX KOHTPOJIBHBIX PadoT:

— OIICHKA “3aYTEHO” BBICTABISICTCS CTYJEHTY, €CJIA BBIIIOJIHEHO HE MEHEE
60% 3amaHuii BapuaHTa, paboTa BBHINOJIHEHA [0 CTAHJAPTHOM WU
CaMOCTOSITEJIbHO ~ pa3pa0OTaHHOW METOJMKE, B OCBEUICHMH BOIPOCOB HE
COJICP)KUTCS TPYOBIX OIIMOOK, TIO XOAYy PEILICHUs CACJIaHbl apryMEHTHPOBAHHbIC
BBIBOJIBI;

— OIICHKA “HE 3a4TEHO’’ BBICTABJISICTCS CTYJICHTY, €CJIM OH HE CITPaBHUJICS C
3ajaHueM (BbINOJIHEHO MeHee 60% 3a1anus), He pacKpbITO OCHOBHOE COJIEpIKAaHUE
paboThl, UMEIOTCS TPYObI€ OLIMOKU B OCBEIICHUHU BOIIPOCOB, B PEIICHUU 3aja4, a
TaK K€ €CJIM padoTa BBIIIOJIHEHA HE CAMOCTOSITENBHO.

Texymumii KOHTPOJIb YCIIEBAEMOCTH CTYICHTOB IIPEICTABIIACT COO0M TaKxke
YCTHBIN OIIPOC.

Yemuwiti onpoc — Hanbonee pacpoCTpaHEHHBIM METO1 KOHTPOJIS 3HAaHUN
yuamuxcs. [Ipy yCTHOM ompoce yCTaHaBIMBAETCS HEMOCPEICTBEHHBINM KOHTAKT
MEXAy MpenojaBaTeieM M YyYalluMmcs, B MpPOIEccCe KOTOPOro IMpernojiaBaTelib
MOJIy4aeT MMPOKUE BO3MOXKHOCTH JIJISl U3YUEHUST MHIUBUIYaIbHBIX OCOOCHHOCTEN
YCBOCHUS yUalTUMUCS y4eOHOTO MaTepHalia.
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Ilenp ycTHOTO oOmpoca: IpOBEpPKa 3HAHUM YYaIUMXCS; NMPOBEPKA YMEHHU
ydamuxcsi myOauYHO W3JIaraTh MaTepuas; (popMUpOBaHME YMEHHM ITyOJMYHBIX
BBICTYIUJICHUU.

Bormpocsl [1st mpoBeieHUs1 yCTHOTO OMPOCa MPUBEICHBI HIKE.

Bonpocvi  ycmuoeco onpoca no pazoeny Nel “ughgepenyuanvuoie
VPABHEHUsL C YACMHLIMU NPOU3BOOHBIMU .

1. Muddepenuuansuple  ypaBHEHHS €  JIBYMS  HE3aBUCHUMBIMU
EePEMEHHBIMH.

2. XapaKTepuCcTUYECKOE YPaBHEHHUE U €r0 XapaKTEPUCTUKH.

3. Kanonuueckas dopma ajisi ypaBHEHUH TUIIEPOOINUECKOTO THUTIA.

4. Kanonuueckas popma ajig ypaBHEHUH TapabOIMIECKOro THIIA.

5. Kanonmveckas popma i ypaBHEHUHN ITUNITHIECKOTO TUTIA.

6. Kanonuueckue bopmbl YpaBHEHUI c MTOCTOSTHHBIMU
ko3 pureHTamu.

Bonpocwetr ycmnozo onpoca no pazoeny Ne2 “Vpasuenus xonebanuii”.

1. YpaBHeHue MONEPEUHbIX KOJCOAHUN CTPYHBI.

2. YpaBHEHWHE NMPOJOJIBHBIX KOJICOAHHI CTepKHEN U CTPYH.

3. YpaBHECHMS THIPOJUHAMUKYU U aKyCTHKH.

4. KpaeBble M HayaJbHBIC YCIOBHS JJIsi YPAaBHCHHH TUTIEPOOIMIESCKOTO
TUIIA.

5. Meron pacipOCTPAHAIOIINXCS BOJIH IS YpPaBHEHUU
runepoosmueckoro tumna. ®opmyina Janamobepa.

6. @wusnyeckas wuHTepnperanmus Gopmynsl  [Jamambepa  (cmyuait
Ha4yaJbHOI'O OTKJIOHEHHUS).

/. ®usuyeckas wuHTepnperanus Gopmynsl  [lamambepa  (chmyuait
HayaJbHON CKOPOCTH).

8. Jlucrmiepcus BOH.

9. VYpaBHeHHs ra30BOil TMHAMUKU. 3aKOH COXPAHEHHS SHEPTUH.

10. VYnmapnsle BOJHBI. Y CIOBHUS JUHAMHYECKOH COBMECTHOCTH.

Bonpocet  ycmmozo  onmpoca  no  pazoeny  Ne3 “Vpasnenus
menionposooHocmu u ouggysuu’.

1.  VYpasuenue nuddysuu.

PacmipocTpanenue Temia B IpOCTPaHCTBE.
[TocTanoBKa KpaeBbIX 3a7a4 JIJIsl ypaBHEHHM MapaboInuecKoro TUIIA.
Meron paszieneHuss EPEeMEHHBIX [IJIsl YpaBHEHUM MapaObOIUYECcKOro

o

TUIIA.

@OyHKIMS UCTOYHHUKA JJI YPABHEHUS TEIJIONPOBOIHOCTH.
HeoaHoponHoe ypaBHEHHE TEILIONPOBOJHOCTH.

OO1as nepBast KpaeBas 3a/1a4a JijIsl ypaBHEHMsI TEIJIONPOBOAHOCTH.
TemnepaTypHble BOJIHBI.

CraunonapHoe TeroBoe noje. IlocranoBka KpaeBbIX 3a/1a4.

© oo ~No O
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10. IloreHmuanpbHOE TEYEHUE S>KUIAKOCTU. [loTeHIMAm CTarMOHAPHOTO
TOKA U 3JIEKTPOCTATHUECKOTO OIS,

Bonpocwl ycmnoeo onpoca no pasoeny Ned “Vpasnenue Jlannaca’.

1. Vpasuenwue Jlamiaca B KpUBOJMHEHMHOM CUCTEME KOOPIUHAT.

2. ®opwmynsl ['puHa.

3. HHaTerpanpHOE MpeACTaBICHUE PEIICHUS] YPABHEHHS SIUTUITHYECKOTO
THUIIA.

4. Meton paszznenieHUs TEPEMEHHBIX ISl YpPaBHEHUN SIUTUITHYECKOTO
THUIIA.
HNurerpan Ilyaccona.
[Tpumenenre MeToaa KOHPOPMHOTO OTOOPAKEHHS B DJIEKTPOCTATHKE.
[Ipumenenue MeToaa KOHGOPMHOTO OTOOPAKEHUS B THAPOIMHAMUKE.
OOTekaHue KpyroBoro HUJIWHIpa.

9. Heomnopomnoe ypaBHeHue ['enpbmrosibiia B  HEOTpaHUYEHHOM
POCTPAHCTRBE.

Kputepun o1ieHKH 3alIUThl YCTHOTO ONPOCa:

— OILICHKA “3aYTEHO’’ CTABUTCS, €CIIU CTYACHT JOCTATOYHO MOJHO OTBEYAET
Ha BOIIPOC, Pa3BEPHYTO APryMEHTUPYET BBIJIBUTAEMBIC MOJIOXKEHUSI, MPUBOJUT
yOeauTeNbHbIE  TPUMEPBI, OOHApPYKUBAET  IMOCJIEAOBATEILHOCTh  aHaJu3a,
JEMOHCTPUPYET 3HAHWE CIENUaIbHOM JUTEepaTyphl B paMKax Y4eOHOro
METOIMYECKOT0 KOMIUIEKCA U IOMOJIHUTEIbHBIX HCTOYHUKOB HH(OPMAITUH;

— OIlICHKa ‘“‘He 3auTeHO’ CTaBHUTCS, €CJIHU OTBET HEJOCTATOUYHO JIOTMYECKH
BBICTPOCH, CTYJIEHT OOHapyXuBaeT cJIa0OCThb B Pa3BEPHYTOM PaCKPBITUH
poheCCUOHANIBHBIX TTOHSATUM.

o ~NOo O

4.2. 3a4eTHO-IK3aMEeHALMOHHbIC MAaTEPHAJIbI JI1 IPOMEKYTOYHOM
arrecraunm (3K3aMeH/3a4eT)

K ¢popmam KOHTPOJISI OTHOCUTCS 3auem.

Bormpocs! U1t TOArOTOBKH K 3a4ETY:

1. Juddepenuunanbable ypaBHEHHUS C YACTHBIMU MPOU3BOAHBIMHU.

2.  OpnopojaHbie TuHEHHbIE TuddepeHIaibHble YPaBHEHUS ¢ YaCTHBIMU
MIPOU3BOAHBIMHU Y CBOMCTBA UX PEIICHUN.

3.  Omepartop Jlamnaca B MONSPHBIX, HUIUHAPUYECKUX U Cc(PepuuecKux
KOOpIMHATAX.

4. VYpaBHeHUE K01eOaHUI CTPYHBI.

5. BpIBoa ypaBHEHUs KOJeOaHUI CTPYHBI.

6. IlocraHoBKa HayaJbHBIX U KPAEBBIX YCIOBUM.

7. Konebanusi OeckOHEUHON U TMOIYOECKOHEUHOW CTpyHbl. MeTon
Jlanam6Gepa.

8. beckoneunas ctpyna. @opmyna /lamamoepa.
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9. PacmpocrtpaneHue BOJH OTKIIOHEHHUS.

10. PacnpocTtpaneHue BOJH UMITYJIbCa.

11. TlomyGeckoHeuHasi CTpyHA.

12. Meton dypsre.

13. Crosiure BOJIHBI.

14. BrpIHyXacHHBIE KOJEOAHUS CTPYHBI.

15. KonebGanus CTpyHbI B Cpe/ie C CONPOTHUBICHUEM.

16. IlpomonwbHbie KoseOGaHusi crTepkHs. [locTaHoBKa 3agaul U METOJ
pelieHus.

17. KpyrtunbHble KojeOaHus Baa.

18. VYpaBHeHHUs KPYTUILHBIX KOJCOAHUIA.

19. KpyrtunbHbie koneOaHus Baja ¢ AUCKOM Ha OJTHOM KOHIIE.

20. DnexTpuueckue KojeOaHUs B JJIMHHBIX OJTHOPOJHBIX JTMHHSIX.

21. TenerpadHoe ypaBHEHUE.

22. Jluaus 6e3 moTepsb.

23. Jlunus 6e3 UCKaKeHUsI.

24. JluHYUY KOHEYHOU IJTUHBI.

25. YpaBHeHHE KoJeOaHUN MEMOpaHHBI.

26. BpIBoj ypaBHEHUs KojeOaHUN MEMOpaHHBI.

27. HavanbHble U KpaeBbI€ YCIOBUSI.

28. Konebanus npsMoyroibHOM MeMOpaHBI.

29. CoOcTBeHHBIC (PYHKITHH.

30. Crosumne BOJTHBI MPSIMOYTOIBHON MEMOpAHHBI.

31. Bropas yacts MeTona Oypre. JBoiiHbIe psabl Dypbe.

32. Crosturie BOJHBI C OJMHAKOBOM 4aCTOTOM.

33. VYpauenwue u pynkiuu beccens.

34. VYpasuenne beccens.

35. VYcnoBue opToroHamsHOCTH QYHKIMN beccerns HymeBoro mopsaka.

36. ®ynkuuu beccens nepBoro nopsiaka.

37. KonebGanus kpyrioit MeMOpaHBbI.

38. Crosturie BOJHBI KPYIJIOH MEMOpPaHHI.

39. VYpaBHeHHE TUHEHHON TETIOMPOBOIHOCTH.

40. BwiBoj ypaBHEHHUs JMHEHHOW TemIonpoBogHOCTH. HawanpHOoe u
KpaeBbl€ YCIOBUMU.

41. TemnionmpoBOAHOCTh B CTEp)KHE IMPU HAJIUMYMUU TEIIOOOMEHa dYepes
OOKOBYIO IIOBEPXHOCTb.

42. TennaonpoBOAHOCTh B OECKOHEYHOM CTEPIKHE.

43. Merton @ypre as 6ECKOHEYHOTO CTEPKHSI.

44. TlpeoOpa3oBaHH€e pelICHUs YPAaBHEHUS TEIUIONPOBOAHOCTH.

45. dyHnaMeHTalIbHOE PEIICHUE YPaBHEHUS TEIJIONPOBOJHOCTU U €TO
bu3nYECKUit CMBICI.
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46. TermonmpoBOIHOCTh B KOHEYHOM CTEPXKHE.

47. TlpuBeneHue K 3a1a4e ¢ OTHOPOIHBIMU KPAE€BBIMHU yCIOBUSIMHU. MeTo
Dypse.

48. PacmpocTtpaHeHue TemJla B CTEpKHE B Cly4asX IOCTOSIHHON
TEeMIIepaTyphbl Ha KOHIIAX WUJIU TETIOU30ISIUU KOHIOB.

49. OOmwmii coyyail KpaCHBIX YCIIOBUH.

50. Temi1ompoBOAHOCTH B MOTYOECKOHEUHOM CTEPIKHE.

51. PacmpoctpaHeHue TeIuia MpU TEIVIOU3O0JSLMU WM TOCTOSHCTBE
TEeMIIepaTyphbl KOHIIA CTEPKHS.

52. HexoTopble MPOCTPAHCTBEHHBIC 3aJa4H TETUIONPOBOIHOCTH.

53. BbIBOA ypaBHEHHUS TEIUIONMPOBOIHOCTH B MPOCTPAHCTBEHHOM CIIydae.
HauvanbsHoe 1 KpaeBbi€ yCIIOBUS.

54. PacnpocTpaHeHHe TeIia B OJJHOPOJIHOM IUIHHAPE.

55. PacnpocTtpaHeHue Temia B OJJHOPOJIHOM Iape.

56. 3amaum nuddysun.

57. VYpasaenue nuddys3uu.

58. VYpaBHeHHs TEIONPOBOIHOCTH M NU(PY3UN C KpaeBbIM YCIOBHEM,
3aBUCSIIUM OT BPEMCHH.

59. Kpaessie 3agaun 1715 ypaBHeHHsI Jlaraca.

60. Meron dynkuuu ['puna. [TocTaHOBKa KpaeBbIX 3aja4.

61. Meron dynkuuu ['puna mis 3anaun Jupuxie (TpexMepHbIid ciydai).

62. Merton dyakuuu ['puna m1s 3anaun Jupuxiie (IByMEepHBIN cirydaii).

63. 3amaua Heiimana.

64. Pemenwue 3agaun [upuxie ais mapa v moxyrnpoCcTpaHCTBa.

65. ComnpspbKeHHbIE TOYKH.

66. 3amaua Jlupuxiie qis mapa.

67. 3amava Jlupuxiie 1Sl BHEITHOCTH IIIapa.

68. 3amaua Jlupuxiie 1Is MOTYNIPOCTPAHCTBA.

69. Pemenue 3agaun Jupuxie s Kpyra v MoJxyIrIOCKOCTH.

70. 3amaua lupuxie s kpyra.

71. 3angava Jlupuxiie uisi BHEIIHOCTH KpyTa.

72. 3amava Jlupuxiie 11l MOTYTUIOCKOCTH.

73. Meton @ypre aiia ypaBHenus Jlamnaca.

74. JlsymepnHoe ypaBHenue Jlariaca u 3amaya J{upuxie s Kpyra.

75. PazneneHue mnepeMeHHBIX B TpEXMEpHOM ypaBHeHuM Jlamiiaca B
cheprueckux KoopAuHaTax.

76. Mmuorounensl Jlexxanapa.

/7. Pemenue 3agaum Jupuxie ajs mapa B OCECUMMETPUYHOM Cilyyae
pasioKeHHeM 1o MHOTOWIeHaM Jlexanpa.

78. Knaccudpukamuss nuHeHHBIX auddepeHIuanbHbIX YpaBHEHUN C
YaCTHBIMH IMPOU3BOTHBIMH BTOPOTO TIOPSIKA.
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79. KoppekTHOCTh TOCTAHOBKH 33]1a4 MAaTEMaTHIECKON (PU3HUKH.

Kputepuu nosmyuenus CTyZieHTaMH 3a4€TOB:

— OLEHKa ‘“‘3a4T€HO” CTAaBUTCS, €CIH CTYAEHT CTPOUT CBOM OTBET B
COOTBETCTBUM C IUIAHOM. B o0TBeTe NpencTaBiEHbl pa3jIMYHBbIE MOAXOIbl K
npobiieMe. Y cTaHaBIMBAET COAEPKATEIBHBIE MEXIIPEIMETHBIE CBsI3U. Pa3BepHyTO
apryMEHTUPYET BbIABUTAaEeMbl€ MOJOXKEHUS, MPUBOIUT yOeIUTENbHbIE MPUMEPHI,
oOHapyXHMBaeT TOCJIEeI0BAaTEIbHOCTh aHain3a. BbiBoAbl mpaBWiIbHBL. Peub
IPaMOTHA, UCIOJB3YETCs MpOQecCHOHANbHAsl JIEKCHKa. JIeMOHCTpUpYeT 3HAHME
CHEIMAJIIbHOM JIMTEpaTypbl B paMKax Y4eOHOTO METOAMYECKOr0 KOMIUIEKCa U
JIOTIOJIHUTEIbHBIX HCTOYHUKOB HH(OpMaLUK.

— OLIEHKa “H€ 3a4TEHO”’ CTaBUTCS, €CJIU OTBET HEJAOCTATOYHO JIOTUYECKH
BBICTPOEH, IUIaH OTBeTa coOiojaercs  HemocnenoBatenbHO.  CTyaeHT
OoOHapyXMBaeT cJladoCTh B PA3BEPHYTOM PACKPBITUU NPO(ECCHOHATBHBIX
NOHATUN. BplABUTaeMbIE TIONOXKEHUS JCKIApUPYIOTCA, HO HEIOCTAaTOYHO
apryMeHTupytorcsa. OTBET HOCHUT MPEUMYIIECTBEHHO TEOPETHUECKHH XapakTep,
IpUMEPBI OTCYTCTBYIOT.

OneHouHble cpeacTBa [Uisi MHBAIMAOB M JIMI C OrPAaHUYCHHBIMHU
BO3MOXXHOCTSIMH ~ 3JIOPOBBSl  BBIOMpAIOTCS C Y4YE€TOM WX WHAMBHUAYAIbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEM.

— 1Opu HEoOXOJUMOCTH UHBAIMJIAM M JUIAM C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH ~ 3JIOPOBBSl  IIPEJIOCTABIIACTCA JOMOJHUTEIBHOE BpeMs JUis
MOJITOTOBKY OTBETA HA IK3aMEHE;

— TpU TPOBEACHUU TPOIEAYpHl OICHUBAHHS pPE3yJbTaTOB OOyUeHHUs
WHBAJIMIOB W  JIMI] C  OTPAaHUYCHHBIMH  BO3MOXKHOCTSAMH  3JI0POBBS
pelyCMaTPUBAETCSl MCHOJIb30BaHUE TEXHUUECKHX CPEJCTB, HEOOXOAMMBIX UM B
CBSI3M C UX UHIUBUYaJIbHBIMA OCOOCHHOCTSIMU;

— mnpu  HeoOxomuMmMocTH 171 OOydYalomuXcsi C  OTrpaHMYEHHBIMU
BO3MOXKHOCTSIMH 37IOPOBBSI M WHBAJIUAOB MPOIEAypa OICHUBAHHS PE3yJIbTaTOB
0o0Oy4eHus O JUCIUIINHE MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipouenypa olieHHBaHUSA pE3yJNbTaTOB OOY4YEHHUsS HHBAJIUIOB M JIML C
OTpaHMYEHHBIMU  BO3MOXHOCTSIMU ~ 3/I0POBbS 1O  JUCHMIUIMHE  (MOJIYJIIO)
npelycMaTpUBaeT MpeaocTaBieHne uHbopManuu B (popmax, aJanTUPOBAHHBIX K
OTPaHUYEHUSIM UX 3I0POBbS U BOCTIPUSATHS HHPOPMAIIIH:

JUis Au1l ¢ HapyIIEHUSMU 3PEHUS:

— B [I€YaTHON (popMe YBETUUEHHBIM IIPUPTOM,

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

JI1s1 1 ¢ HapyIIEHUSIMU CITyXa:

— B nieuatHoi opme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JUis Au1l ¢ HapyIIEeHUMH OIIOPHO-JBUTATEIBHOTO alapara:

— B nieuatHoi opme,
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— B (popMe€ IIEKTPOHHOTO JOKYMEHTA.
JlaHHBIA TIEpeYeHh MOXKET OBITh KOHKPETHU3MPOBAH B 3aBHUCHUMOCTH OT
KOHTHHT'€HTa 00y4aroluXCs.

5. MEPEYEHb YYEBHOM JIUTEPATYPBI,
WH®OPMAIIMOHHBIX PECYPCOB U TEXHOJIOT I

5.1. YueOnasi imTeparypa
OcHoBHas uTepaTypa

1. Braamumupo B.C., Kapunor B.B. VYpaBHeHuss maTeMaTuueckoit
bu3uku: YueOHUK aJis CTyACHTOB By30B. — U3, 2-e, crep. — M.: Ousmariur,
2008. — 399 c. (15)

2. KynpsmoB H.A. Meroasl HeaMHEHHONW MaTeMaTUYeCKOW (DU3UKU:
yuebHoe nmocobue. — Jonronpynnsiii: Matemnexr, 2010. — 364 c. (11)

3. TuxonoB A.H., Camapckuii A.A. VYpaBHEHHS MaTeMaTH4YECKOU
¢uzukn: yueOnuk. — 7-e uza. — M.: Hayka , 2005. — 798 c. (85)

4. Uneun AM. VYpaBHeHus Marematuueckod ¢Gu3mku: ydeOHOe
rmocooue. — M.: du3mMaTiuT, 2009. - 192 c. -
http://e.lanbook.com/books/element.php?pll_id=2181.

5. EmenbsnoB B.M., Pribakuna E.A. VYpaBHeHHS MaTeMaTHYECKOU
¢busuku. [Ipaktukym no pemenuto 3amad. — CII16.: Jlanp, 2008. — 214 c. —
[OnekTpoHHBIN pecypc]: yueOHOe mocoOue. — OJEKTpOH. AaH. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_id=140.

*[Ipumeuanue: B CKOOKax YyKa3aHO KOJUYECTBO OK3EMIUIIPOB B
oubnuotexe Kyol'V.

JlonosIHUTENIbHAS TUTEpATypa
1. Brnagumupor B.C., KapunoB B.B. VYpaBHeHuss maTreMaTHueckoil

¢usnku: yaeOHuK 1 By30B. — M.: @usmariut, 2004. — 400 c. (30)
2. BmamumupoB B.C. VYpaBHenuss marematrnyeckod Qusuku. — M.
Hayxka, 1976. — 528 c. (1)

3. Baagmmupos B.C., Muxaiinos B.I1., Bammapun A.A., Kapumora X.X.,
Cunopos 10.B., [lTabynnn M.U. CoopHuUK 33724 110 ypaBHEHUSIM MaTeMaTUYECKON
¢busuku / mox penakuueit Brnagumuposa B.C. — M.: Hayka, 1974. — 272 c.

4.  ®@enoptok M.B. O0bikHOBEHHBIE UM PEpEeHIIMATIbHBIE YPABHEHUS. —
M.: Hayka, 1980. — 352 c.

5. Brnamumupos B.C., Bamapun A.A. COOpHHUK 3a1ay MO ypaBHEHUAM
MaTeMatuyeckor ¢uszuku. — M.: @uszmarnut, 2001. — 287 c. — [DneKTpOHHBIN
pecypc]: yueOHOe mocobme. — DJIeKTpoH. JaH. — Pexum jgoctyma:
http://e.lanbook.com/books/element.php?pll_id=2364.
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http://e.lanbook.com/books/element.php?pl1_id=2364

5.2. llepuoanyeckas Juteparypa

1. Basbl nanuasix komnaauu «Mct Bero» http://dlib.eastview.com
2. DnekrponHas oubanoreka Grebennikon.ru https://grebennikon.ru

5.3. UuTepHeT-pecypchbl, B TOM YHCJI€ COBPpEMEHHbIE
npodgeccuoHANbHBIE 0a3bI JAHHBIX
U HHGOPMaIlHOHHBbIE CIPABOYHBIE CHCTEMbI

JIEKTPOHHO-0n01MoTeunbie cucrembl (IBC):
9BC «lOpaii» https://urait.ru
OBbC «YHuBepcuTeTcKas OnOIMoTeKa onaitH» Www.biblioclub.ru
3BbC «Book.ru» https://www.book.ru
OBC «Znanium.com» Www.znanium.com
9BC «Jlanb» https://e.lanbook.com

akrwpnE

IIpodeccuonaibubIe 0a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com
Scopus  http://www.scopus.com
ScienceDirect www.sciencedirect.com
Kypnans! uzgarenscrea Wiley https://onlinelibrary.wiley.com
Hayunas snextponnas 6udaunoreka (HOB) http://www.elibrary.ru

6. IlonmHOTEKCTOBBIE apXMBBI BEIYIIMX 3aMaJHbIX HAYYHBIX >KYpHAJIOB Ha
Poccwuiickoii mnatdopme Hayunbix xxypHaioB HOMKOH http://archive.neicon.ru

7. HanwuonanpHash sneKTpoHHas OmOMMOTEKa (MOCTYyn K DIEKTPOHHOU
oubmmoreke auccepranuii Poccuiickoit rocymapctBeHHod Oubnuoteku (PI'B)
https://rusneb.ru

8. Ilpesunmentckas o6ubmuoreka uM. b.H. Enprinna https://www.prlib.ru

9. Nature Journals https://www.nature.com/siteindex/index.html

10. zbMath https://zbmath.org

11. Nano Database https://nano.nature.com

12, Springer eBooks https://link.springer.com

13. «Jlexktopuym TB» http://www.lektorium.tv

14, YHHUBEpCUTETCKAs uH(pOpMaLMOHHAs cucrema Poccus
http://uisrussia.msu.ru

aOprwnpE

HNudopmanuoHHbIe CIPABOYHbIE CUCTEMbI:
Koncynbrant Ilmoc — cnpaBoyHas mnpaBoBas cucremMa (JOCTYI 11O
JIOKAJIbHOM CEeTH C KOMITbIOTEPOB OUOIMOTEKN).
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http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
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https://e.lanbook.com/
http://webofscience.com/
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https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
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http://www.elibrary.ru/
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https://www.prlib.ru/
https://www.prlib.ru/
https://www.nature.com/siteindex/index.html
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/

Pecypcsl cBoOOgHOIO f0CTYyNA:

1. AwmepukaHcKkas mareHTHas 0a3a maHHbIX http://www.uspto.gov/patft

2. TlomHple  TEKCTBI  KaHAJICKMX  Juccepramuii  http://www.nlc-
bnc.ca/thesescanada

3. KubepJlenunka http://cyberleninka.ru

4. MuHHCTEpCTBO HaykKd H  Bblcuiero oOpaszoBanus Poccuiickoi
deneparnuu https://www.minobrnauki.gov.ru

5. ®enepanbhbiii mopran «Poccuiickoe odpazoBanue» http://www.edu.ru

6. Wnadopmammonnas cuctema «EqrHoe OKHO 10CTyma K 00pa3oBaTeIbHBIM
pecypcamy» http://window.edu.ru

7. Epwnas  xomrekmuss — 1U@POBBIX  00pa30BaTENBHBIX  PECYpCOB
http://school-collection.edu.ru

8. ®enepanbHbIii [EHTp WHPOPMAIMOHHO-00PA30BaTEIBHBIX PECYypCOB
http://fcior.edu.ru

9. TIlpoekt I'oCcymapCTBEHHOTO WHCTHTYTa PYCCKOIO s3bIKa HMEHU
A.C. Ilymkuna «O6pa3zoBanue Ha pycckom» https://pushkininstitute.ru

10. CuopaBouHO-UH(DOPMAITMOHHBIN nopTa «Pycckui SI3BIK»
http://gramota.ru

11. Cuyx0a TeMaTHYECKHX TOJKOBBIX clloBapei http://www.glossary.ru

12. Cnosapu u >anukioneanu http://dic.academic.ru

13. OOpa3oBaTenbHbIN MopTai «Yuebday http://www.ucheba.com

14. 3akonomnpoekt «O6 oOpazoBanuu B Poccuiickoit denepanun». Bonpockl
1 0TBeTHI hitp://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIE 3JIeKTPOHHBbIE 00pa3oBaTe/IbHbIE
u nH(popmanuoHHbie pecypebl KyoIl'y:

1. Cpena MmoaynbHOTO ArHaMHUeckoro ooydenus http://moodle.kubsu.ru

2. baza y4eOHBIX MJIaHOB, Y4€OHO-METOIMUECKUX KOMIUIEKCOB, MyOauKaIui
u koH(pepenmuit http://mschool.kubsu.ru

3. bubnmnorexka nHPOpPMALMOHHBIX peCypcoB Kadeapbl MHPOPMAIIMOHHBIX
oOpa3oBaTelIbHBIX TeXHOJIOTHIA http://mschool.kubsu.ru

4. DnekTpoHHBIN apxuB nokymeHToB KyoI'Y http://docspace.kubsu.ru

5. DnekTpoHHBIE 00pa3oBaTelibHBIC pecypchl Kadeapbl WHPOPMAITMOHHBIX
CUCTEM M TeXHOJoruil B oOpazoBanuu KyOl'Y n HaydHO-METOIUYECKOTO KypHAaia
«I1IxospHBIC TOIBI» hitp://icdau.kubsu.ru

6. METOJUYECKHUE YKA3AHMS JJIS1 OBYYAIOIIUXCS
10 OCBOEHUIO JUCHUTIJIMHBI (MOIY.JIST)

Teopernyeckne 3HaHHWS TIO OCHOBHBIM pasjiellaM Kypca «YpaBHEHHS
MaTeMaTU4YecKor (DU3MKU ISl TOPHBIX HMHKEHEPOB» CTYACHTHI MPUOOPETAIOT Ha

23


http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-%D1%84%D0%B7.%D1%80%D1%84/voprosy_i_otvety
http://273-%D1%84%D0%B7.%D1%80%D1%84/voprosy_i_otvety
http://273-%D1%84%D0%B7.%D1%80%D1%84/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

JEKUHUSIX M MPAKTHYECKUX 3aHATHAX, 3aKPEIUIIOT W PAaCIIMpPAOT BO BpeMs
CaMOCTOSITENIbHOM PabOTHI.

Jlekin mo Kypcy «YpaBHEHHUS MaTeMaTHUeCKOW (DU3MKU UIsI TOPHBIX
WHKEHEPOB» MPEJCTABISAIOTCS B BUIE 0030POB € IEMOHCTpAIME Mpe3eHTalui M0
OTJIEJIbHBIM OCHOBHBIM T€MaM IPOrPAMMBI.

Jns yroyOneHuss W 3aKpeluyieHUs TEOPETHYECKHX 3HAaHWM CTyAeHTaM
PEKOMEH/IyeTCs BHIMIOJIHEHHUE OIPEIEICHHOIO0 00beMa CaMOCTOSITENIbHOW pabOThI.
OOmumii 00beM 4YacoB, BBIJCICHHBIX [JIs BHEAYAUTOPHBIX 3aHSTHM, COCTaBISET
50,8 gacos.

BueayautopHas paboTa Mo AUCHUILIMHE «YPaBHEHUS MaTeMaTH4YeCKOM
(U3MKY 7151 TOPHBIX MHKEHEPOB» 3aKIII0YAETCS B CIEAYIOLIEM:

— TOBTOPEHHUE JICKIIMOHHOTO MaTephalia U MpopadoTKa ydeOHOTO
(TeopeTHuuecKoro) Marepuana;

— MOATrOTOBKA K MPAKTUYECKUM 3aHITHSIM;

— BBINOJHEHUE HWHAMBUAYAIbHBIX 3aJaHUil (IOATOTOBKAa COOOILEHUH,
MpEe3eHTalU );

— MOATrOTOBKA K TEKYIIEMY KOHTPOJIIO;

— HaMUCaHUE KOHTPOJUPYEMON CaMOCTOSITEIBLHON padOThl (JIOMAIIHEH
KOHTPOJILHOUM pabOTHI).

JUisi  3aKkpeluieHHs  TEOPETHYECKOrO  Marepuajga U BBIINOJIHEHUS
KOHTPOJIMPYEMBIX CaMOCTOATEIBHBIX pa0dOT MO IUCHUUIUIMHE BO BHEYUY€OHOE BpeMs
CTYJIEHTaM MPEIOCTaBISETCS BO3MOXKHOCTh MOJIb30BaHUsl Oubnuorekoir Kyol'VY,
BO3MOXHOCTSIMU KOMITBIOTEPHBIX KJIACCOB.

WTOrOoBBIN KOHTPOJb OCYUIECTBIISIETCS B BUJIE 3a4€Ta.

B ocBoeHHMM IUCHUIIIMHBI WHBAIMIAMH WU JIMIAMU C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMHU 3710pOBbsI OOJIBIIIOE 3HAUEHHE MMEET MHIUBHUIYyajbHas yueOHas
paboTa (KOHCYJIbTAIlMN ) — JIOMOJHUTEIBHOE pa3bsICHEHUE YUeOHOT0 MaTepuaa.

NuauBuyanbHble KOHCYJbTAMM 1O TPEAMETY SBJISIOTCS  Ba)KHBIM
dbakTopoM, CHOCOOCTBYIONIUM HWHAMBUAYyaIU3alMK OOYYEHUS M YCTAHOBIICHUIO
BOCIHUTATEIBbHOTO KOHTAKTAa MEXKIY MPEenoaBaTesieM U 00y4aroluMcs HHBAJIUIOM
WJIM JINLIOM C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBBSL.

7. MATEPUAJILHO-TEXHUYECKOE OBECHEYEHME IO
JTUCLUIIJIMHE (MOJYJIIO)

[lo Bcem BuIaM Y4YeOHOU JAEATENBHOCTM B paMKax JUCHUILIMHBI
UCIIOJIB3YIOTCS  ayAUTOpUHM, KaOWHETbI W JabOpaTOpuu,  OCHAICHHbIE
HEOOXOAMMBIM CIIEHUATU3UPOBAHHBIM U JIA0OPATOPHBIM 000PYIOBAHUEM.

HaumenoBanue OcHaleHHOCTh [Iepeuenp TMLEH3MOHHOTO
CHelHalbHbIX TOMEIEHU I CHelHaIbHbIX TOMEIEHU N MPOrpaMMHOTO o0ecreueHus
YueOHbIC ayAUTOPUH IS Mebenb: yueOHas MeOenb JIUTIEH3MOHHBIC TPOTPAMMBI
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MPOBEICHUS 3aHATUI
JICKIITMOHHOI'O THUIIA

TexHuueckue cpeqcTra
00y4YeHUs: dKpaH, MPOEKTOP,
KOMITHIOTED

obmero Haznauenus:. Microsoft
Windows 7, naker Microsoft
Officce Professional (Word,
Excel, PowerPoint, Access),
IPOTPaMMBbl IEMOHCTPALIUA
Buzico marepuanos (Windows
Media Player), mporpammsI st
ACMOHCTpallv1 U CO3JaHUs
npesenrarmii (Microsoft Power

Point)

VY4eOHble ayAUTOpUH TSI
MPOBEICHUS 3aHATUI
CEMUHAPCKOro THUIIA,

TPYIIOBBIX U
WHJUBUTyJIbHBIX

Mebenb: yueOHas MeOenb
TexHuueckue cpencraa
00yd4eHUsI: SKpaH, TPOEKTOP,

JIMICH3WOHHBIC ITPOrpaMMBbI
obmiero Haznauenus. Microsoft
Windows 7, maker Microsoft
Officce Professional (Word,
Excel, PowerPoint, Access),
IIPOTrpaMMBbl JEMOHCTpaLui
Buzeo marepuanos (Windows

KOHCYJIbTALIUH, TEKYILETO KOMITBIOTEP Media Player), mporpammst s
KOHTPOJIA U IIPOMEXKYTOYHOU S —
aTTecralnuu o -
H npesenraimii (Microsoft Power
Point)
Jlns  caMmocTOoATENbHOM  pabOThl  OOyYaromMXcs  MPEAyCMOTPEHBI

MOMEIIEHUsI, YKOMIUICKTOBAHHBIC CIICIIMAIM3UPOBAHHON MeOesbl0, OCHAICHHbBIC
KOMITBFOTEPHOM TEXHUKOM C BO3MOXHOCTBIO IOJKIIOYEHUS K ceTh «HTEepHET» U
obOecrieueHreM JOCTyna B JJIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaATEIbHYIO

cpeny YHHBEPCHUTETA.

HaunmenoBanue . [Tepeuenn
. OcHalieHHOCTh TOMEILIEHUM J1s1
IIOMCHICHUU JIA o JJMIOCH3UOHHOT'O
. CaMOCTOSITENTbHOM pabOTHhI
CaMOCTOSITEIIbHOM PabOTHI IPOTPaAMMHOTO
o0yJarmuxcs
o0yJaromuxcs obecrnieueHus
Meb6enb: yueOHas MeOennb
Kommiexr CIeLUaIu3UPOBAHHON
MeOeH: KOMIIBIOTEPHBIE CTOJIBI.
ObopynoBanue: KOMIIBIOTEPHAS
TEXHHUKA C MOIKITFOUYECHUEM K
JUIICH3UOHHBIE

ITomemenue s
CaMOCTOSITEIbHON PabOThI
o0yJaromuxcs
(uuTaTBHBIN 3271
Hayunoii Oubnuorekn)

MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHOM

cetu «/HTEpHET» W JOCTYIOM B
ANEKTPOHHYIO UH(POPMALIMOHHO-
00pa3oBaTenbHYIO cpeny
o0pa3oBaTeNbHONM OpraHu3anuy, BeO-
KaMephl, KOMMYHHUKAI[HOHHOE
obopymoBaHue, obecrneunBaroIiee

JIOCTYIl K CETH HHTEPHET (IIPOBOIHOE
COeIMHEHUE U OecrpoBOIHOE
coeauuenue mo texuonoruu Wi-Fi)

IPOrpamMMBbI OOIIETO
HazHaueHus. Microsoft
Windows 10, maker
Microsoft Office 2016,
Abbyy Finereader 9

ITomemenue s
CaMOCTOSITEIbHON PabOThI
oOyuatomuxcs (ay.
A106)

Mebens: yueOHast MmeOeb.

Komruiekt CHIeLIMATM3UPOBAHHOMN
MeOenH: KOMIbIOTEPHBIE CTOJIBI.

Ob6opynoBanue: KOMITbIOTEPHAS
TeXHHUKA C MO IKJTFOYCHUEM K

JIMIICH3UOHHBIC
MporpaMMBbI OOIIIETO
HazHauenus. Microsoft
Windows 7, makeT
Microsoft Officce
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MH(OPMALOHHO-KOMMYHHUKAIIHOHHOM
cetu «/HTepHeT» W gocTynom B

AJIEKTPOHHYIO nH(pOpMaIMOHHO-
o0pa3oBaTeNbHYIO cpeny
oOpa3oBaTeNbHONM OpraHu3aluu, BeO-
KaMephl, KOMMYHUKAIIUOHHOE
obopynoBaHue, obecrieunBaroIee
JIOCTYI K CETH HHTEpHET (IIPOBOJHOE
COeIMHEHUE U OecrpoBOIHOE

coeauuenue mo texuonoruu Wi-Fi)

Professional
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