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1. HEJIM A 3AJIAYU U3YUEHUA ANCIHHAITJIMHBI (MO YJISA)
1.1. Ileab ocBOEHHUS AU CHUILIMHBI

HucuuninuHa «YpaBHEHMsT MaTeMaTH4eCKOW (U3MKM Il  TOPHBIX
UH)XEHEPOB» SIBJIAETCA OJHUM U3 BAXKHBIX KypCOB I M3YYEHHUS OCHOBHBIX
pa3zenoB pa3BeJOYHOM TeO(pHU3UKH, I[IUPOKO MPUMEHSIEMOW TMpH MOHMCKaX
He(TEra3oBbIX MECTOPOXKICHUH, T€0JIOTUYECKOM KapTUPOBAHUHU, B PEILICHUU 3a7a4
VH>KEHEPHOU I'€0JIOTHH.

[enstMmu OCBOCHMSI JUCUMIUIMHBI «YpaBHEHUS MaTeMAaTHYECKON (U3MKU
JUIS TOPHBIX MHXKEHEPOB» SIBISAIOTCA: (PyHIaMeHTadbHasi MOATOTOBKAa B 00JacTu
mudepeHIManbHbIX YpPaBHEHUH C YaCTHBIMU TMPOHU3BOAHBIMH, OBJIAJCHHE
AHAJIMTUYECKIMH METOJaMH MaTeMaTH4eCKON (DM3HMKH; OBIIAJICHHE COBPEMEHHBIM
MaTEeMaTUYECKUM aInapaToM sl JAJbHEHIIEro NCIO0JIb30BaHUs B MPUIOKECHHUSX;
IpUOOPETEHUE HABBIKOB MATEMaTUYECKOTO MOJEIMPOBAHUS IPOLECCOB U
00BEKTOB, pa3pabOTKK MaTEMaTHUECKUX METOAOB PEIICHUs 3a1a4 re0(PU3UKH.

1.2. 3apaum u3y4eHusi M CHUTTHHBI

OCHOBHBIMH  3a/lauaMH  JTUCHMIUIMHBI < YPaBHEHUS MaTeMaTHYCCKOM
(bU3UKY 111 TOPHBIX HHKEHEPOBY» SIBJISTIOTCS

— U3YYCHHE OCHOBHBIX METOJOB HAXOXACHHUS TOYHBIX PpEIICHUI
ypaBHEeHUM MmartemaTudeckol ¢usuku: ypaBHeHus Jlamnaca, ypaBHEHUs
KoJIeOaHUM, YpaBHEHHU I TEIJIONMPOBOIHOCTH U Tuddy3uu;

— UW3Yy4YeHHE OCHOBHBIX METOJOB JIOKa3aTEeNbCTBA CYIIECTBOBAHMUS
pelIeHni HauaabHO-KPaeBbIX 3a]a4 JUIsl YKa3aHHbBIX YPaBHEHUH;

— O3HAKOMJICHHE C MPUOJMKEHHBIMH METOJaMU pEHICHUS 3THUX
YpPaBHECHUM;

— MPaKTUYECKOe NPUMEHEHUE YpPaBHEHUN MaTEeMaTHYECKOH (QU3UKHU st
MOJIETTUPOBAHUS PA3IMYHOTO POJIa MPOIIECCOB U SIBJICHUI.

O6bexkTamu TpohecCHOHATBHOM AESITENbHOCTH BBIITYCKHUKOB, OCBOMBIINX
IpOrpaMMy CIICIMATUTETa, SBISIOTCS TOPHBIC MOPOABI M TEOJIOTUYECKUE Tella B
3eMHOMI KOpe, TOpPHbIE BEIPAOOTKH.

1.3. MecTo IucHUIINHBI (MOIYJIs1)
B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMmbl

JucuuminHa «YpaBHEHHUS MaTeMaTH4eCKOW (U3UMKH IS TOPHBIX
WHXXEHEPOB» BBeJcHA B y4eOHble TUIaHBl TOJTOTOBKH  CICIHAIKMCTOB
(cnemmanbHOCTh 21.05.03 «TexHONMOTHUS TEOJIOTHYECKON pa3BEIKH») COTIACHO



®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 JUCHUILIHHE (MOAYJII0), COOTHECEHHBIX C IJIAHMPYEMbIMHU
pe3yJibTaTaMH OCBOCHHSI 00pa30BaTeIbHON NPOrpaMMbl

N3yuenne manHO#M ydeOHOUM AUCIUIUIMHBI HAMPaBIeHO Ha (opMUpOBaHUE
y 00y4aromuxcs CASAYIOMNUX KOMITETESHITUH:

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

HHAUKATOpa

OIIK-3. CmocobeH TPUMEHATh OCHOBHBIE TOJIOXKEHUS  (yHIAMEHTaIbHBIX
€CTECTBEHHBIX HAYK W HAyYHBIX TEOPUM MPHU MPOBEACHUN HAYUYHO-UCCIIEA0BATEIbCKUX
paboT 1O M3YUYEHUIO U BOCIIPOU3BOJICTBY MUHEPATbHO-CHIPbEBON Oa3bl

3HaeT OCHOBHbIE THUIBl AU(PepeHInaTbHBIX
YPaBHEHHH €  YacTHBIMH  IPOW3BOJIHBIMH;
OCHOBHBIE METO/Ibl HAXOKJICHNUS TOYHBIX PELICHUN
ypaBHEHUW MaTeMaTU4eCKol (pu3nKu

YMeer pemiatb UM HCCIEIOBaTb OCHOBHBIC THIIBI

NOIIK-3.1. Bnageer 0CHOBHBIMU nudepeHIMAIbHBIX  YPaBHEHUH C YacCTHBIMH

IIOJIOKCHUAMU (byHI[aMeHTaJIBHBIX MMPONU3BOJAHBIMHU

€CTECTBCHHBIX HAyK M HAYYHBIX TCOPUH | Brajmeer mpakTHYeCKMMH HaBBIKAMH B PEIICHUU U
HUCCIICO0BaHUU OCHOBHBbIX THUITIOB
nudepeHIMANIbHBIX  YPaBHEHUH C YacCTHBIMH
IMPOU3BOAHBIMU; HadYaJIbHBIMHU HaBbIKaMH

MaTeMaTHYECKOTO  MOJICJIMPOBAHUSI  T€OJIOTO-
reo(U3NIeCcKuX nomuei

3HaeT METO/Abl J0Ka3aTelIbCTBAa CYIIECTBOBAHUS
peLeHui HayaJbHO-KPaeBbIX 3a7a4 JInE:
ypaBHEHUN MaTeMaTU4eCKOl (pu3nuKu

YMmeer IIPOBOJUTH aHaJIm3 YpaBHEHUH
NOIIK-3.2. [TpuMeHsieT OCHOBHBIE MaTeMaTH4ecKol (U3UKH ISl MOJETHPOBAHUS
IIOJIOKCHU A Q)YHHaMCHTaHBHBIX I‘GOJIOFO-FGO(bI/ISI/I‘IeCKI/IX IMponeccCoB; CTaBUTb

€CTCCTBCHHBIX HAyK M HAYYHBIX TEOPUM | 3a7jady C  HA4aJbHBIMM WM  TI'DaHUYHBIMU
IpY IPOBEIECHUH padoT MO U3YUEHHUIO U | YCIOBUAMH,  KJIACCU(PUUIMPOBATH  ypaBHEHHS
BOCIIPOM3BOJCTBY MUHEPAIbHO- MaTeMaTHYeCKOW (PU3MKM JUI TOPHBIX HHKEHEPOB
CBIPbEBOI1 0a3bl Brnaneer crocoOHOCTBIO BBIMONHATH HAYKOEMKHE
pa3paboTKu B  0O0JacTH  CO3/MaHHMS  HOBBIX
TEXHOJIOTMM T€0JOTMYECKOM pa3BEAKH, BKIIOYas
MOJIETTMPOBaHUE CUCTEM U IIPOLIECCOB,
AaBTOMATHU3ALMI0 HAYYHBIX MCCIEA0BaHUN

[1K-3. Criocoben pemaTh npsMble U 00paTHbIC (HEKOPPEKTHBIC) 3a/1aun Teo(U3UKU Ha
BBICOKOM YpPOBHE ()yHIaMEHTAJTbHOU MOJTOTOBKU IO TEOPETUYECKUM, METOIUYECKUM
U aJTOPUTMHYECKHM OCHOBAM CO3/IaHHSI HOBEHIIINX TEXHOJOTUYECKUX TeO(DU3NICCKUX
IPOIIECCOB




Pe3ynbraThl 00yueHus MO JUCHHUILIAHE
(3Haem, ymeem, enadeem
(HABLIKU U/UIU onvlm 0esmenbHOCmu))

Ko 1 HanmenoBanue
WHJIMKATOpa

3HaeT OCHOBHBIE HOHATHUSA TEOpPHUH
muddepeHMaIbHbBIX  YPaBHEHHH C YacTHBIMH
IPOM3BOJHBIMU,  ONpENeNeHHs] M CBOICTBa
MaTeMaTU4YeCKUX OO0BEKTOB B JTOH 00JacTH,
(OpMYIHPOBKM  yTBEP)KICHMH, METOIbl  MX
JI0Ka3aTeiabCcTBa,  BO3MOXKHBIE  cdepbl  HUX
NIIK-3.1. Bnageer TeopeTHYECKUMH, MIPUITOKEHU; YPaBHEHHUS B YaCTHBIX
METOAMYECKHUMH U aJITOPUTMUYECKUMHU IIPOU3BOIHBIX TUIepOOINIeCcKOro,
OCHOBAM CO3/1aHUSI HOBEHIIINX napaboIMYECKOr0 M AJNIMITHYECKOTO THIIOB
TEXHOJIOTHYECKUX Ie0(U3NIECKUX Ymeer IIPUMEHSITh METO/IBI 00paboTkH
MIPOIIECCOB uH(popMaIuy, MoaydyaeMol Mpu reorU3NIecKuX
UCCIIETOBAHMSIX c MIOMOILBIO METO/I0B
MaTeMaTH4eCcKon (pu3nuKm

Biageer MmaTeMaTH4eCKUM amnmnaparoM ypaBHEHUM
B YAaCTHBIX IPOM3BOJHBIX; METOJAMHU DPELICHUS
3aa4 ¥ JI0Ka3aTeIbCTBA YTBEP)KICHUN B 00JIaCTH
YPaBHEHMH ¢ YaCTHBIMH ITPOU3BOAHBIMU

3HaeT MeToAbl peuieHus AuQQepeHIHaTbHBIX
YPaBHEHHI C YaCTHBIMH HPOW3BOIHBIMH BTOPOTO
nopsiIKa

YMeer OpUMEHATh  KAYeCTBEHHBIM  aHAJIN3
pelleHuid, pemarh 3aadd  TEOPETUYECKOTO
XapakTepa B O0JIaCTH YpaBHCHHH B YacCTHBIX
UIIK-3.2. Biageet criocoOHOCTHIO MPOU3BOIHBIX; MPUBOIUTH ypaBHEHUS K
pemaTh npsimble 1 00paTHbIC KaHOHWYECKOMY BHJIY, pelIaTh ITOCTAaBICHHYIO
(HEKOppEKTHBIE) 3aJauu Te0PU3UKU 3aJa4y MaTeMaTU4ecKoi pU3UKU

Brnageer cmocoOHOCTRIO pemiaTh MpsIMbIE |
oOpaTHbIe (HEKOPPEKTHBIC) 3a7a4l TeO(hU3UKH Ha
BBICOKOM ypOBHE (PyHIaMEHTAIBLHOMN MOATOTOBKH
o TEOPETUYECCKHM, METOIMYECKUM "
AITOPUTMUYECKUM OCHOBAaM CO3JIaHUS HOBEUIITHX
TEXHOJIOTHYECKUX re0(hU3NIECKHUX IPOLIECCOB

Pesynbrarel 0OydeHHs 1O JAWCHMILNIMHE JIOCTUTAlOTCd B paMKax
OCYIIECTBJICHUS BCEX BUJOB KOHTAaKTHOM H  CaMOCTOSTENBHOM paboThI
00y4aromuXxcsi B COOTBETCTBUU C YTBEPKICHHBIM YU€OHBIM IJIAHOM.

NuankaTopel JAOCTHXKEHHUS KOMIETEHLUH CUUTAIOTCA CHOPMHUPOBAHHBIMU
IPU JOCTUKEHUH COOTBETCTBYIOIINX UM PE3YJIbTaTOB O0YUEHUS.

2. CTPYKTYPA U COAEP/KAHUE JUCIIUITJIMHBI

2.1. Pacnipenesienne TPyI0€MKOCTH IMCHUIIMHBI 10 BUIaM padoT

OOmass TpynOEMKOCTh IUCIHUIUIMHBI COCTaBISIET 3 3a4€THBIC CIMHUIIBI
(108 wacoB), ux pacmnpeseneHue mo BujgaM padboT IPeaCcTaBIeHO B TaOJIHUIIE.



Buasr pabot Bcero ®dopma 00yueHus
4acoB OYHast
5 cemecTp
(gachl)
KonrakTHasi pa6oTa, B TOM YHcCJIe: 52,2 52,2
AyauTOpHBIE 3aHATHS (BCEro):
3aHATHSA JIEKIIMOHHOT'O THUIIA 34 34
71a00paTOPHBIE 3aHATHS - -
NPAaKTUYECKHUE 3aHATHS 18 18
Nuas koHTaKTHas padoTra:
KonTtpons camocrositensHoit pabotsl (KCP) S) B
ITpomexxyrounas arrecramus (MKP) 0,2 0,2
CamocTosiTeJIbHAsA padoTa, B TOM YHcJIe: 50,8 50,8
CamocrosTenbpHOe U3yUYCHHE paszuenos,
CaMOIIOATOTOBKa  (mpopaboTka W TMOBTOPECHHE
JEKIIMOHHOTO Marepuaja W MaTepuaia YYeOHHUKOB U 508 50.8
y4eOHBIX TOCOOMH, MOArOTOBKAa K J1AOOpaTOPHBIM U ’ '
NPaKTUYCCKUM 3aHSATHSM, KOJUIOKBUYMaM H T.II.).
[ToaroToBKa K TeKyIieMy KOHTPOIIO
KoHTpoJb:
IToaroroBka K 3K3aMeHy - -
Oomasn yac. 108 108
TPYAOEMKOCTh | B TOM YHCJIe KOHTAKTHasi padora 52,2 52,2
3a4. efl. 3 3

2.2. Conepskanue TUCUUIIIMHBI

Pacrnipenenenue BuoB yueOHOW pabOThI U UX TPYAOEMKOCTH IO pa3esiaM

JUCIIMUITIINHBI.

Pazpenbl (TeMbl) IUCHMIUIMHBI, H3y4YaeMbI€ B 5 CEMECTpE.

KomnuectBo yacos

Ne HanmeHnoBanue
BHEay/IUTOpHAas
pasnena pasnesnoB (Tem) Beero | dYHMTOpHAA pabora pabota
J JIP 113 CP
1 2 3 4 5 6 7
1 Juddepenunanbabie ypaBHEHUS 26 9 . 4 13
C YaCTHBIMU IIPOU3BOJHBIMU
2 YpaBHeHus1 KosieOaHUi 25 7 — 5) 13
3 VYpaBHeHHS] TEIIONPOBOJAHOCTH 26 8 L 5 13
u nuddysun
4 VYpasuenue Jlamnaca 26 10 — 4 12
Kontponb camocrosiTenbHOM 5
pa6otsl (KCP)
[Ipomexxyrounas arrecrauus 0.2
(MKP) ’




JUCLHUILINHE

OO01mast Tpy10€MKOCTh 110 108

npenojaBaHusi JUCHUILIUHBI.

nporpaMmbl M IEJISIMHM  TPENoJaBaHUsl JAUCHMIUIMHBI Kypc “YpaBHEHUs

2.3. Conep:xkanue pa3aesioB (TeM) TUCHUILTHHBI

2.3.1. 3aHATHA JeKINOHHOT0 THIIA

[IpuHIUIT MOCTPOEHUS NPOrpaMMbl — MOAYJBHBIN, Oasupyromuics Ha
BBIJICJICHUH KPYMNHBIX pa3lejaoB (T€M) MNpOrpaMMbl — MOJAYJIEH, HMEIOIIHUX
BHYTPEHHIOIO B3aUMOCBSI3b W HANPABJICHHBIX HA JOCTMXKEHHWE OCHOBHOM LIENU
B cooTBeTrcTBMM € NPUHUWIIOM TOCTPOCHUS

MaTeMaTHYeCKON (U3MKU MJii TOPHBIX HWHXEHEPOB” COIEPKUT 4 MOy,
OXBATBHIBAIOIINX OCHOBHBIE Pa3/ieiibl (TEMBI).
Coneprxanue pa3enoB (TeM) AUCIUILUIMHBI TPUBEACHO B TaOIHIIE.

Ne
paznena

Haumenosanue
paznena (TeMbl)

Coneprxanue paszena (TeMbl)

dopma
TEKYILETO
KOHTPOJIA

1

2

3

4

JuddepennuanpHbie
YPaBHEHHSI C YaCTHBIMH
IPOU3BOTHBIMH

OpnHoponnbie nuHEWHbIE auQdepeHITnaIbHbIC
YpaBHEHHSI C YAaCTHBIMH MPOU3BOJHBIMH U
cBoricTBa ux pemeHuii. Oneparop Jlammaca B
MOJIAPHBIX, IMIMHIPUYECKUX U CHEPHUUECKUX
KOOpJMHATAX. Knaccuduxanus JIMHENHBIX
i QepeHIMaNbHbIX YpaBHEHUH € YaCTHBIMHU
MIPOU3BOIHBIMH BTOPOTO MOpsAIKA.
KoppektHocTh MOCTaHOBKH 3amaq
MaTeMaTHU4eCcKol (PU3nKu

KP, VO,

YpaBHeHHS KoieOaHUI

BeiBog ~ ypaBHeHHsT — KoieOaHMH — CTPYHBI.
[TocTraHoBKka HaYaJIbHBIX M KPAEBBIX YCIOBHIA.
Konebanus OeckoHEYHOH M TONYyOECKOHEYHOM
ctpynbl. Meton Jamambepa. beckoneunas
CTpyHa. ®opmyina JanamOepa.
PacnipocTpanenue BOJIH OTKJIOHEHHUSI.
Pacnipoctpanenue BOJIH HMITYyJIbCA.
[Tonybeckoneunass crpyHa. Merog Dypse.
Crosure BONHBIL. BBIHYXICHHBIE KOJICOAHUS
ctpynbl. KonebGanusi cTpyHel B cpeme ¢
conpotuBieHueM. [IpogonbHble  KoNeOaHUs
crepxHs. IlocraHoBka 3amaum U MeTOA
pemienus.  KpyruneHble — koneOaHusl  Baa.
YpaBHeHus KPYTWJIbHBIX KoJIeOaHU.
KpyrtuneHbeie konebaHusi Bajda C JUCKOM Ha
OJTHOM KOHIE. OJEeKTpUYecKHe KoyieOaHusi B
JUIMHHBIX OJHOPOJHBIX JHHHSX. Tenerpadnoe
ypaBHeHue. Jluaums Oe3 moreps. Jlunus 6e3
HCKaKCHUS. JIuanu KOHEYHOU JIJIUHBL.
VYpaBuenue konebanmii MemOpaHbl. BpiBOg
ypaBHeHHs Kosnebanuii meMmOpanbl. HawanmbpHble

KP, YO,
JIKP




Ne
pasnena

HaumenoBanue
pasnena (TeMbl)

Coneprxanue paszena (TeMbl)

dopma
TEKYILETO
KOHTPOJIS

u KpaeBble YCIJIOBUS. Konebanus
npsMOyroyibHOM ~ MeMOpaHbl.  CoOCTBEHHBIE
¢ynkuun. Crosure BOJIHBI MPSIMOYTOJbHOM
MeMOpaHnbl. Bropas wuacte wmeroma Dypne.
JiBoiinbie psabl Pyppe. CrosuMe BOJIHBI C
OJIMHAKOBOM 4acToTOW. YpaBHeHue beccens.
YcnoBue oproroHanbHocTH (GyHKuMiA beccens
HyneBoro nopsaka. ynkuuu beccens nepBoro
nopsaka. Komebanust  kpyrinoit  MeMOpaHsbl.
Crostune BOTHBI KPYTJIOH MEMOpaHbI

YpaBHeHus
TEIJIONPOBOJHOCTH U

i y3un

VYpaBHeHHE  JUHEWHOM  TEIIOMPOBOIHOCTH.
BriBon YpaBHEHUS JIMHEHHON
TeruionpoBogHocTu. HavanbHoe u  KpaeBble
yciioBuu. TemnonpoBOIHOCTh B CTEpXKHE IMpHU
HAIMYUK ~ TEIJIOOOMEHa  4epe3  OOKOBYIO
MTOBEPXHOCTb. TennonpoBOIHOCTD B
O0eckoHeuHOM cTepkHe. Meton Dypee s
O0eckoHeyHoro  crepkHs.  I[IpeoOpa3zoBanme
pelleHns  ypaBHEHUS  TEIIONPOBOJIHOCTH.
OyHIaMEeHTaTbHOE pelieHue ypaBHEHUs
TEIUIONPOBOAHOCTH M €ro (PU3MYECKHI CMBICIL.
TemnonpoBOAHOCT, B KOHEYHOM  CTEpIKHE.
IIpuBenenne K 3agaye C  OJHOPOJHBIMHU
KpaeBbIMU  YCJIOBHSIMH. Metron  Dypee.
PacnipocTpanenue Temia B CTEpKHE B CIydasix
MOCTOSIHHOM ~TemmepaTypbl Ha KOHIIAX WJIU
TEIUIOM30JSIMM ~ KOHIOB.  OOmmi  ciyuait
KpacHbIX  yclioBui. TemnonpoBOJHOCTH B
noJyOeCKOHEUHOM CcTepykHe. Pacnpoctpanenue
TeIla TpU TEIUIOM3OJISUU WM TOCTOSHCTBE
TeMIepaTrypbl ~ KOHI@  CTepkHSA.  BwiBox
ypaBHEHUS TEIIONPOBOAHOCTH B
IIPOCTPAHCTBEHHOM  ciaydyae. HauanbHoe u
KpaeBble ycioBusa. PacmpoctpaHenue teria B
OTHOPOAHOM  LuiIMHApe.  Pacmpoctpanenue
TeIla B OJHOPOJHOM Iape. YpaBHEHHUE
mudy3un. YpaBHEHHS TEIUIONPOBOJAHOCTH U
mudy3un ¢ KpaeBbIM YCIOBHEM, 3aBUCSIIIUM OT
BpEMEHU

KP, YO

Ypasuenue Jlannaca

KpaeBbie 3amaum gis ypaBHeHusa Jlammaca.
Meton ¢yuknuu ['puna mist 3amauu Jupuxie
(TpexMmepHbIi ciayuait). Meron ¢yukmuu ['puna
g 3amaun [upuxne (ABYMEpHBIH cilydaid).
3agaya Helimana. Pemenne 3amaum Jupuxiie
Ul 11apa W IOJyNpocTpaHCTBa. Pemienue
3amaun [{upuxiie 1 Kpyra U MOJYIUIOCKOCTH.
Meron @ypee 1 ypaBHeHus Jlamaca.
JIBymepHoe ypaBHeHue Jlammaca u 3amaya
Jupuxie nus kpyra. Pa3nenenue nepeMeHHBIX B
TPEXMEPHOM YPAaBHEHUH Jlannaca B

KP, YO,




dopma
No HaumenoBanue
Copepxanue pasnesna (TeMbl) TEKYIIEero
pasnmena pasnena (TeMbl)
KOHTPOJIS
chepuueckux  KoopauWHATaX.  MHOTOYJICHBI
Jlexxannpa. Pemenue 3anaun Jlupuxie nis mapa
B OCCCHMMETPHUYHOM CITy4ae Pa3jIoKEeHHEM I10
MHorowieHam Jlexanapa
dopMa TeKymero KOHTpoJisi — KOHTpoJdibHbIE paboTel (KP), momamiawme

koHTpoJbHBIE paboThl (JIKP), ycrHerit onpoc (YO), TectupoBanue (T).
[Ipy n3ydeHun JUCHUIUIMHBI MOTYT IMPUMEHSTHCS JIEKTPOHHOE 00yUYeHHE,
JMCTAHIIMOHHBIE 00pa3oBaTebHbIe TeXHOJOTHH B cooTBeTCcTBHH ¢ DI'OC BO.

2.3.2. 3aHATHA CEMMHAPCKOI0 THIIA

(mpakTHYecKHe / ceMUHAPCKHE 3aHATHsI/ JIaDopaTOpPHbIe padoThI)

[lepeueHb TMpaKTUYECKUX 3aHATUA 1O JUCHMIUIMHE YpaBHEHUS

MaTeMaTU4YeCKON (hM3HUKHU ISl TOPHBIX MHXKEHEPOB” TIPUBECH B TAOIHUIIE.

Ne HaumeHnoBanue Dopma
TeMaTrka IpaKkTUYECKUX paboT TEKYILEro
paznena paznena (TeMbl)
KOHTPOJIS
1 2 3 4
Pemenne muddepeHIManbHOTO ypaBHEHUS C KP-1
YaCTHBIMU TIPOU3BOTHBIMH -
HuddepennmansHsie = P A _ T-1
1 yPABHEHHS C YACTHBIMH pUBECHHE K KAHOHMHMECKOMY BHITY JHHEHHBIX
YPaBHEHHI C YAaCTHBIMH HPOHM3BOJHBIMU BTOPOTO KP-2,
MIPOU3BOAHBIMU
nopsiika C JOByMsS M TpeMs He3aBucuMmbiMu | YO-1
IePEMCHHBIMU
OOGiiee perieHne ypaBHEHHs KOIeOaHui KP-3
Pemenne 3amaun  Komm i BOJHOBOTO KP-4
ypaBHEHUS
2 VpaBHeHus KoneOaHui Pemenne u uccrnemoBanue 3aiad O KOJIEOAHUSIX JIKP-1
CTPYHBI M CTEPIKHS
Pemienne wu wuccnenosanve 3amad o kpyruoii | JIKP-2,
MeMOpaHe YO-2
Pemenue HEOTHOPOIHOTO yYpaBHCHUSI
VpaBHEHHs TETJIONPOBOTHOCTH C OJHOPOAHBIMHU T'PAHUYHBIMH KP-5
3 TEIUTOMPOBOHOCTH H YCIOBHAMU,
muddy3un PemieHne  ypaBHEHUS  TEIIONPOBOAHOCTH  C KP-6,
HEOIHOPOIHBIMU TPAHUYHBIMH YCIIOBUSIMHU VO-3
KP-7,
Pemienne 3amad Ha COOCTBEHHBIC 3HAYCHUS U
4 | Ypasuenue Jlamiaca YO-4
coOcTBeHHbIe (hyHKLMU onepaTopa Jlammaca T-2
dopma  TEKyWIEro KOHTPOJsST —  3allMuTa KOHTPOJBHBIX  paboT

(KP-1 — KP-7), nomamuux KOHTpoJibHbIX pador (JIKP-1 — JIKP-2), ycrHbIi
onpoc (YO-1 — YO-5), Bonpocsl TectoBoro koutposs (T-1 — T-2).




[Tpu u3yueHnn AUCIUIUITMHBI MOTYT IPUMEHSATHCS JIEKTPOHHOE 00yUYeHUE,
JTUCTAaHITMOHHBIC 00pa3oBaTeNibHbIe TeXHOIoTHH B cooTBeTcTBUU ¢ DI'OC BO.

2.3.4. [IpumepHasi TeMaTHKA KyYPCOBBIX PadoOT (IIPOEKTOB)

KypcoBbie  paboTsl

(IpOeKThI) MO  JUCHUIUIMHE  YpaBHEHUS

MaTeMaTH4eCKON (PU3UKH I TOPHBIX HHKEHEPOB™ HE MPETyCMOTPEHBI.

2.4. IlepevyeHb yueOHO-METOAMYECKOT0 00ecredeHUust
JJISL CAMOCTOATEJILHOM PadoThI,
00y4aromuxcs no JMCHUIJINHe (MOIYJII0)

[TepedyeHp y4eOHO-METOIUYCCKOTO OOCCIEUYCHHUS JUISI CaMOCTOSITCIIbHOMN
paboThI, 00YUYAIOIIUXCS TTO AUCIUILINHE (MOIYJII0) MMPUBE/EH B TaOJUIIE.

[lepeuenp yueOHO-METOUUECKOTO

No Bug CP o0ecTicUeHUS TUCIUILIMHBI 110 BBHIITOIHESHHUIO
CaMOCTOSITENILHOM paboThI
1 2 3
Meroanueckne ~ ykazaHUS [0 OpraHHU3AINH
CaMOCTOATENbHOH  pabOTBl  TO  JAMCLUUIUIMHE
1 lcp “YpaBHeHUs MaTeMaTH4YeCKOW (PU3UKHU ISl TOPHBIX

VHXEHEPOB”, YTBEPXKIACHHBIC kadenpoit
reopu3nYecKuX METOJOB IOMCKOB U Pa3BEAKH,
npotokoa Nel4 ot 11.06.2021 r.

2 |KontponpHas pabora

Metonuyeckue peKOMEHAAMM 1O  HaIlKUCaHUIO
KOHTPOJBHBIX paboOT, yTBEpXKIeHHBIE Kadempoii
reou3M4YecKuX METOJOB TOUCKOB U Pa3BElKH,
npotokoa Nel4 ot 11.06.2021 r.

Y4eOHO-METOIUYECKUE

MaTepuayibl JJIi  CaMOCTOSITEIbHOM  paOOThI

OOyJaromMXcsl U3 YUCJIa WHBAIUIOB M JIUIl C OTPAHUYEHHBIMH BO3MOXXHOCTSIMHU
3n0poBbs (OB3) npenocrasusitorest B hopmax, afanTUPOBAHHBIX K OIPaHUYEHUSIM

UX 3JI0POBbS U BOCIIPUATHS UHPOPMALIUU:
JUis AuLl ¢ HapyHICHUSIMH 3PEHUS:
— B [I€YaTHOM (popMe YBETUUECHHBIM IIPUPTOM,
— B opMe 3IEKTPOHHOTO TOKYMEHTA.
JUist 1 ¢ HapyIIEHUSIMH CITyXa:

— B meuatHo# opme,

— B (hopMe IEKTPOHHOTO IOKYMEHTA.
Jist Ut ¢ HApYIIIEHUSIMUA OTIOPHO-/IBUTATEILHOTO amnmapara:

— B mieuaTHo# opme,

— B (popMe FIEKTPOHHOIO JOKYMEHTA.
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JlaHHBIA TIepeYeHb MOXKET OBITh KOHKPETH3WPOBAaH B 3aBHCHMOCTH OT
KOHTHHT€HTa 00y4aroluXcs.

3. OBPA3ZOBATEJIBHBIE TEXHOJIOI'MU

OOwmuM BEKTOPOM HM3MEHEHUS TEXHOJIOTUH OOydeHHs JOJDKHBI CTaTh
aKTUBHM3aLUs CTYJEHTA, MTOBBIIICHHE YPOBHS €r0 MOTMBAallUM U OTBETCTBEHHOCTH
3a Kaue€CTBO OCBOEHMS 00pa30BaATEIbHON IPOIPAMMBI.

[Ipu peanuzanuu pa3nUyYHBIX BHJIOB y4e€OHOW pabOThl MO IUCLUILUIMHE
«YpaBHEHUS] MAaTeMaTU4eCKOW (DU3HMKHU NIl TOPHBIX MH)KEHEPOB» HUCIOJIB3YIOTCS
clieyromure o0pa3oBaTelIbHbIE TEXHOJIOTUH, IPUEMBbI, METOIbI 1 aKTUBHBIE (DOPMBI
oOy4eHHUS:

1) pa3paboTka 1 UCIOJIb30BaHUE AKTUBHBIX (HOPM JIEKIMI (B TOM UHKCIIE U C
IPUMEHEHUEM MYJIbTUMEIUMHBIX CPEJICTB):

a) mpoOJIeMHas JICKITHS;

0) neKIusI-BU3yaIn3aIlus;

B) JIEKIIHSI C pa300pOM KOHKPETHOW CUTYalUH.

2) pa3paboTKa 1 UCHOJIb30BAHUE AKTUBHBIX (POPM MPAKTUUECKUX PAOOT:

a) mpakThueckas padoTa ¢ pa300poM KOHKPETHOM CUTYyallUH;

0) OuHapHOE 3aHATHE.

B coderanuu ¢ BHeayIuTOpHON pabOTON B aKTUBHOM (POpME BBITTOTHIETCS
TaK)K€ BBIITOJIHEHHE KOHTPOJIUPYEMBIX caMOCTosITeNbHbIX padoT (KCP).

B mporecce mpoBeneHusi JNEKUMOHHBIX 3aHATHM U MPAKTUYECKUX PadOT
MPAKTUKYETCS IIMPOKOE HCIOJIb30BAHUE COBPEMEHHBIX TEXHUYECKUX CPEICTB
(mpoexTopsl, UHTEepakTUBHBIE N0cKkU, MHTepHeT). C ucnonszoBanueM WHTepHera
OCYIIECTBIISIETCS JOCTYyNl K ©a3aM JaHHbBIX, HWH(OPMALMOHHO-CIIPABOYHBIM U
MOMCKOBBIM CUCTEMAaM.

JUist Ui ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMU 3[I0POBbSI MPEAYCMOTpEHA
OpraHu3alys KOHCYJIbTalUl C UCIOJI30BAHUEM IEKTPOHHOM MOYTHI.

4. OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA
YCIHEBAEMOCTHU U MIPOMEXYTOYHOM ATTECTAILIUA

OueHouHblE CpencTBa MpPEJHA3HAYEHbl i1  KOHTPOJSI M OLEHKH
0o0pa3oBaTeNbHbIX JOCTHKEHUI 00y4YaloluXcsi, OCBOMBIIMX MPOTPaMMy yueOHOU
JUCHUTUIMHBL « YpaBHEHUSI MAaTEMATUYECKON (DM3UKHU ISl TOPHBIX MHKEHEPOBY.

OueHouHbIE CpEICTBA  BKJIKOYAET KOHTPOJbHBIE  MaTepuaibl IS
MPOBEICHUS TEKYIIEro KOHTPoJs B (opMe KOHTPOJIBHOW pabOThI, JOMAIIHSA
KOHTpOJIbHAs paboTa, YCTHOrO OIpoca, pedepaToB, TECTOB M MPOMEKYTOUHOU
aTTecTaluu B opMe BOIPOCOB K 3aUETYy.
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Konx v HanmenoBaunme
WHJIUKaTOpa

PesynbpTaThl 00yueHus

HanmMmenoBanne onieHOYHOTO
cpeacTaa

TEKYILINI
KOHTPOJIb

IIPpOMCIXKYTOUYHAA
aTTcCcTanus

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

3HaeT  OCHOBHBIE
muddepeHIaTbHBIX
YPaBHEHUH C  YaCTHBIMU
MPOU3BOJHBIMUA;  OCHOBHBIE
METO]Ibl HaXOKIEHHS TOUYHBIX
peleHuit YpaBHEHU I
MaTeMaTH4ecKOi pu3uku

THUIIBI

Bomnpoce! Ha
3auete 1-6

KP-1

Ymeer pearb u
UCCJIEI0BaTh OCHOBHBIE THUIIBI
mudepeHIaATbHBIX
YPaBHEHUH C  YacCTHBIMU
MIPOU3BOIHBIMHU

Bomnpoce! Ha

KP-2 3auere 7-12

Bnaneer MPaKTUYECKUMU
HaBBIKAMH B PCUICHUH W
UCCIIEeIOBaHUH OCHOBHBIX
TUNOB A depeHnnanbHbIX
YpaBHEHUH C  YacCTHBIMHU
MIPOU3BOIHBIMH; HAYATbHBIMU
HaBbIKAMU MaTeMaTHYeCKOI0
MOJEJIMPOBAHUS reosoro-
reopU3NIECKuX MOJIeH

Bomnpocs! Ha
3ayere 13-19

VO-1

NOIIK-3.2. Ilpumensier
OCHOBHBIE ITOJIOXKCHHUS
(byHIaMEeHTaIbHBIX
€CTECTBCHHBIX HAyK U
Hay4HbIX TCOPUU IIPU
MIPOBEICHUH PalOT 1O
U3Y4YECHHUIO U
BOCIIPOM3BOJACTBY
MHUHEPaIbHO-CHIPEBOM
6a3bl

3Haer
J0Ka3aTeNbCTBA
CYILLIECTBOBAHUS peueHuin
HA4YaJIbHO-KPAEeBbIX 3aJa4 AJIs
YPAaBHEHUN MaTeMaTU4YECKON
(107637041

METObI

Bomnpocs! Ha

KP-3 3auere 20-27

YMeeT nOpoBOAWTH aHAIU3
YPaBHEHUN MaTEeMaTU4YECKON
Gu3uKN 11 MOJEJINPOBAHUS
r'€0JIOr0-re0(hU3NIECKUX
IIPOILIECCOB; CTABUTh 3a/ady C
HAYaJIbHBIMH U TPAaHUYHBIMU
YCIIOBUSIMH,
KJ1accu(UIUpOBaTh
yYpaBHEHMsI MaTeMaTH4eCcKOn
buzukn TUIS TOPHBIX
UH)XEHEPOB

Bomnpoce! Ha

KP-4 3ayere 28-34

CIIOCOOHOCTBIO
BBITIOJTHATh HayKOEMKHe
pa3paboTku B obmactu
CO3/1aHUS HOBBIX TEXHOJIOTUH
re0JIOTHYECKOU pa3BelKH,
BKJTIOYast MOJIETTUPOBAaHUE
cHCTEM U IPOIIECCOB,

Bnaneer

Bomnpoce! Ha

AKP-1 3ayere 35-41
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aBTOMAaTU3aIIuI0 HaquBIX
HUCCIIEIOBAHNN

HIIK-3.1. Baageer
TEOPETUYECKUMU,
METOAUYECKUMU U
aJIFOpI/ITMI/I‘IeCKI/IMI/I
OCHOBaM CO3JIaHUS
HOBEHIITHNX
TEXHOJJOTHUUYCCKUX
reopu3NIEeCKuX
MPOLIECCOB

3HaeT OCHOBHbBIE TOHSITHS
Teopun auddepeHImanbHbIX
YpaBHEHUH C  YaCTHBIMHU
MIPOU3BOIHBIMH,
ONpEACIICHUsT M  CBOMCTBA
MaTeMaTHYeCKUX OOBEKTOB B
JTOH oOiactu,
(hopMyITUPOBKHU
YTBEPKACHUH, METOIbI WX
JI0Ka3aTeNIbCTBA, BO3MOYKHBIE
cheppl MX  TIPUIOKEHUH;
ypaBHEHUS B YaCTHBIX
MIPOU3BOIHBIX
rUNEpPOOTMIECKOTO,
napaboIMYecKOro U
AIUTUNITUYECKOTO TUIIOB

JIKP-2,
YO-2

Bomnpoce! Ha
3auete 42-48

YMeeT mNpuMEHSTh METObI
00paboTKu UH(pOpMaLuH,
MOJy4aeMoil npu
reo(hU3nIecKux
UCCJIEIOBAHUSIX C IOMOIIBIO
METOLOB MaTeMaTU4ECKON
(07637041

KP-5

Bomnpoce! Ha
3auete 49-55

Bnaneer MaTeMaTHYECKUM
anmaparoM  ypaBHEHUH B
YaCTHBIX MPOU3BOHBIX;
METOAAMH pEIIEHUs 3a1ad U
JI0Ka3aTelIbCTBa

YTBEp)XKJICHUH B 00OJacTu
YpaBHEHUH C  YaCTHBIMHU
MIPOU3BOIHBIMHU

KP-6

Bomnpoce! Ha
3auete 56-62

10.

11.

UIIK-3.2. Bnageer
CIIOCOOHOCTBIO peniaTh
npsiMble U 0OpaTHBIE
(HEKOPPEKTHBIC) 3a/1auu
reousuku

3HaeT  METOAbl  PELICHHUS
mudepeHIaTbHBIX
YpaBHEHUH C  YaCTHBIMHU
MIPOU3BOIHBIMHU BTOPOTO
nopsiiKa

YO-3

Bomnpocs! Ha
3ayete 63-68

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

KP-7

Bomnpoces! Ha
3ayete 69-72
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Bnaneer CIIOCOOHOCTBIO
pemaTb npsiMble U 0OpaTHBIE
(HEKOpPEKTHBIE) 3a1a4u
reopu3nKd  Ha  BBICOKOM
ypoBHE  (yHIaMEHTaIbHOU

MOJTOTOBKU Bomnpoce! Ha
12. YO-4

1o TEOPETUYECKUM, 3auere 73-79

METOIUYECKUM 51

QITOPUTMUYECKUM  OCHOBaM

cOo3JaHusd HOBEUIIINX

TEXHOJIOTHYECKHUX

reopU3MIECKuX MPOIECCOB

4.1. TunoBbIe KOHTPOJIbHbIE 32IaHUS WM UHbIe MATEPUAJIbI,
He00X0AuMBbIe IJI51 OLCHKU 3HAHUA, YMEHH i, HABBIKOB M (WJIM) ONbITA
AesITeJIbHOCTH, XapPaKTePHU3YyIOUIUX dTanbl (JOPMUPOBAHUA KOMIIETEH NI
B NIpolecce 0CBOCHUA 00pa30BaTeIbHOM MPOrPaMMBbI

K ¢opMaM mMHCEMEHHOTO KOHTPOJII OTHOCHTCS KOHMPO.bHAS paboma,
KOTOpast SIBJISIETCS OJTHOM M3 CIOXKHBIX (OPM MPOBEPKH; OHA MOXKET MPUMEHSATHCS
JUIS OLEHKU 3HaHWKA MO 0a30BHIM M BapHATUBHBIM UCIMILIMHAM BCEX ITUKJIOB.
KoHnTponbHas paboTa, Kak mpaBuiIo, COCTOUT U3 HEOOIBIIIOTO KOJIUYECTBA CPETHUX
10 TPYAHOCTH BOIIPOCOB, 33]1a4 WJIA 33/IaHHH, TPEOYIOIMHUX MONUCKa 000CHOBAHHOTO
OTBETA.

Bo Bpems mpoBepkM U OICHKM KOHTPOJBHBIX MHUCBMEHHBIX pPabOT
MIPOBOJIUTCS aHAJIU3 PE3YJIHTATOB BBIMOJIHEHUS, BBISBIISIOTCS THITMYHBIE OINOKH, a
TaK)Ke MPUINHBI UX TOSBICHHUS.

KontponbHast pabota MOXKET 3aHMMaTh 4YacTh WM TIOJIHOE YydeOHOe
3aHITHE ¢ pa300pPOM MPaBUIILHBIX PEIICHUIA HA CACAYIONIEM 3aHATHH.

[TepevyeHb KOHTPOIBHBIX paOOT MPUBEICH HUXKE.

Koumponvnaa paboma Nel. Pemienne nuddepeHImaibsHOro ypaBHEHHUS C©
YaCTHBIMH MPOU3BOTHBIMHU.

Koumponvnaa paboma Ne2. TlpuBeneHue K KaHOHHMYECKOMY BHIY
JUHEHHBIX YpaBHEHUHN C YaCTHBIMH MPOU3BOTHBIMH BTOPOTO TMOPSIAKA C ABYMS U
TpeMs HE3aBUCUMBIMH TIEPEMEHHBIMU.

Konmponvnas paboma Ne3. Ob1iiee penieHre ypaBHEHUS KOJICOaHUIM.

Konmponvnas paboma Nod. Pemenue 3amaunm Komm 111 BOJHOBOTO
ypaBHEHUS.

Kommponvnas paboma Ne5. PelieHne HEOAHOPOAHOTO ypaBHEHUS
TETUTOTPOBOTHOCTH C OAHOPOIHBIMU TPAHUYHBIMU YCIIOBHSIMH.

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

Konmponvnas paboma Ne7. Pemienue 3a1ad Ha COOCTBEHHBIC 3HAYEHUS U
coOcTBeHHBIC (DyHKIIMU omepaTopa Jlammaca.
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Kpurepuu onieHKH KOHTPOJIBHBIX PaboT:

— OILIGHKA ‘3a4TE€HO” BBICTABIAECTCA CTYIEHTY, €CJIM OH MPaBHIBHO
OPUMEHSET TEOPETUYECKUE TOJIOKEHUS Kypca TMpH PEIIeHUH MPaKTUYECKUX
BOIIPOCOB M 3ajJlay, BIAJCET HEOOXOAMMBIMH HABBIKAMH U TMPUEMaMU HX
BBITNIOJIHEHHUS, & TaKXE MPABUIIBHO BBIMOJHSAET pacyeThl KOHTPOJIBbHOM palbOThI: a
UMEHHO pacd€T MCKOMBIX BEJIMYWH, PACUYET TMOTPEIIHOCTEH K ATUM BEIMYUHAM,
nocTpoeHue rpaukoB, OObSICHEHHE MOTYYCHHBIX PE3YJIbTaTOB U IPahuKOB;

— OIICHKa ‘“H€ 3auT€HO’ BBICTABIACTCS CTYJICHTY, €CJIM OH HE 3HaeT
3HAYUTEIIbHOM YaCTH MPOTPAaMMHOI0 MaTepuaia, B paCU€THOM YaCTU KOHTPOJIbHOU
paboThI JOMYCKAET CYIIECTBEHHbBIE OIMUOKH, 3aTPYIHSIETCS OOBICHUTH PACUCTHYIO
4acTh, a TaK)K€ HEYBEPEHHO, C OOJIIIMMHU 3aTPYAHEHUSMU BBITIONTHICT 3aaHUs
WJIM HE CTIPABIISCTCS C HUMUA CaMOCTOSITENIBHO.

Jomawnss xoumponvnas paboma — ojaHa U3 (POPM KOHTPOJS YpOBHS
3HaHUHN CTYJEHTAa U OPUEHTUPOBAHMS €r0 B BOMPOCAX, OIPAHUYEHHBIX 00bEMOM
y4eOHON TEMaTHKH.

[enu nomairHeit KOHTPOJIBHOU PabOTHI:

— yriayOuTh, CUCTEMATHU3UPOBATH M 3AKPENUTh TEOPETHUECKHUE 3HAHUS
CTYJICHTOB;

— MPOBEPUTH CTENEHb YCBOCHUS OHOM TEMbI WJIM BOIIPOCA;

— BBIpa0OTaTh y CTYyA€HTa YMEHHUS U HABBIKK CaMOCTOSITEIIbHOM
00paboTKM MaTepuana.

[lepeyeHb fOMaITHUX KOHTPOJIbHBIX paOOT MPUBEJIEH HUXKE.

Lomawnsas konmpoavHas paboma 1. Pewenue u ucciredoganue 3aoau o
KONEeOAHUSX CMPYHbL U CINEPIHCHSL.

HHomawmnsas koumponvnasa paboma Ne2. Pewenue u uccieoosanue 3a0ay o
Kpy2not memopate.

Kpurepuu o1ieHKH AOMAIIHUX KOHTPOJIBHBIX PaboT:

— OIICHKA “3a4TE€HO’’ BBICTABJISIETCS CTYJICHTY, €CJIM BBIMIOJIHEHO HE MEHEE
60% 3amaHuii BapuaHTa, paboTa BBHINOJIHEHA [0 CTAHJAPTHOM WU
CaMOCTOSITENIbHO ~ pa3pabOTaHHOM METOJMKE, B OCBEIICHWU BOIPOCOB HE
COJIEPIKUTCSL TPYOBIX OLIMOOK, MO XOJy PEIICHUs CIeNIaHbl apryMEHTHpPOBAaHHbBIC
BBIBOJIBI;

— OIIeHKa “He 3auTeHO”’ BBICTABISETCS CTYACHTY, €CJIM OH HE CITPaBUIICA C
3a7iaHueM (BhINOJHEHO MeHee 60% 3aanus), He pacKpbITO OCHOBHOE COJIEpIKaHHE
paboThI, UMEIOTCSA TPYOBI€ OITMOKM B OCBEIIEHWU BOIPOCOB, B PEIICHUU 3aja4, a
TaK e €Ccli paboTa BHIMIOJIHEHA HE CAMOCTOSITENILHO.

Texymuii KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB IIPEACTABIAECT COO0M TaKxke
YCTHBIN OIIPOC.

Yemuvtii onpoc — Hanbomnee pacnpocTpaHEHHBI METO/ KOHTPOJIS 3HAHUM
ydamuxcs. [Ipu ycTHOM ompoce yCTaHaBIMBAETCS HEMOCPEACTBEHHBIM KOHTAKT
MEXIy TpernojaBaTesieM M YYalldMCs, B TPOIECCE KOTOPOro MpernojaBaTelb
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MOJTy4aeT MUPOKUE BO3MOXKHOCTH JIJISl U3YUEHUST HHIUBUIYATIbHBIX OCOOCHHOCTEH
YCBOCHHUSA yJalTUMHCS y4eOHOTO MaTepuana.

Ilenp ycTHOTO oOmpoca: mpoBEpKa 3HAHUM YYaIMXCS; MPOBEPKA YMEHHU
yyaluxcsi myOJu4yHO H3JiaraTh MaTepual; (popMuUpoBaHUE YMEHHUM MyOJIMYHBIX
BBICTYILJICHUN.

Bormpocs! 1t mpoBeieHUsT yCTHOTO OIPOca MPUBEICHBI HIKE.

Bonpocet  ycmnoco onpoca no paszoeny Nel “Jlugpghepenyuanvhoie
VPABHEHUs, C YACTMHLIMU NPOU3BOOHBIMU .

1. JuddepeHnunanpHble  ypaBHEHHS ¢ JABYMS  HE3aBHCHUMBIMH
EPEMEHHBIMH.

2. XapaxkTepuCTHUECKOE YpPaBHEHUE U €T0 XapaKTEPUCTUKH.

3. Kanonmueckas hopma ajist ypaBHEHUI TUIIEPOOTUIECKOTO TUTIA.

4. Kanonumueckas dhopma sl ypaBHEHUHN 11apab0IMUECKOTO THIIA.

5.  Kanonudeckas dopma ajisi ypaBHEHUHN JUIMITHYECKOTO THUIIA.

6. Kanonmueckue dbopmbl ypaBHEHUI c MOCTOSTHHBIMU
kodhpurmeHTamu.

Bonpocwet ycmnozo onpoca no pazoeny Ne2 “Vpasnenus xonebanuii”.

1. VYpaBHeHHUE MONEPEUHbIX KOJIEOAHUN CTPYHBI.

2. YpaBHCHHE NMPOAOJLHBIX KOJCOaHUI CTep)KHEH U CTPYH.

3. YpaBHEHHS TUJIPOJUHAMUKHU U aKyCTHKHU.

4. KpaeBble ¥ HayaJbHBIC YCJIOBHS JIJIi YPAaBHEHHUM TUTIEPOOIMYECKOTO
THIIA.

5. Meron pacpOCTPAHSAIOLINXCS BOJIH JIRIE: YpaBHEHUI
runepoosmueckoro tumna. @opmyna Janamodepa.

6. ®usuueckas wuHTepnperanus Gopmynel  JlamambGepa  (ciydait
Ha4yaJIbHOTO OTKJIOHEHUS).

7. @usmdeckas wuHTepnpetanus (opmynsl  JlamamOepa  (ciyuait
HayaJbHOW CKOPOCTH).

8. Jucnepcus BoyH.

9. VYpaBHeHHs ra30BOM JTUHAMUKHU. 3aKOH COXPAHEHUS SHEPTUH.

10. VYnapsble BOJHBIL. Y CIOBHUS TUHAMHUYECKONH COBMECTHOCTH.

Bonpocet  ycmnoco  onpoca  no  pazdeny  Ne3 “Vpasnenus
menionposooHocmu u ouggysuu’ .

1. VYpauenue nuddysun.

2. PacnpocrtpaHeHue Temiia B MPOCTPAHCTBE.

3. IloctanoBka KpaeBbIX 3a/1a4 AJIs1 ypaBHEHUI MapabOoIMuecKoro THIa.

4. Merton pa3zaeneHusi NEPEMEHHBIX JJIsl YpaBHEHUH MapaOoIndyecKoro
THUIIA.

o

OyHKIMSA UCTOYHUKA JIJIs1 YPABHEHHS TEMJIOMPOBOHOCTH.
HeonHopoiHOE ypaBHEHHE TEMIOMPOBOIHOCTH.
7. OO6uras nepBasi KpaeBasi 3aj1aua Jjisl ypaBHEHUS TETIONPOBOAHOCTH.

o
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8. TemneparypHbI€ BOJIHBI.

9. Crammonapsoe TermioBoe mose. [locTaHoBKa KpaeBbIX 3a1ad.

10. IlorenmumanpbHOE TEYEHUE S>KUAKOCTU. [loTeHIMAM CTaIlMOHAPHOTO
TOKA U 3JIEKTPOCTATHYECKOTO TOJIS.

Bonpocwl ycmnoeo onpoca no pasoeny Ned “Vpasnenue Jlannaca”.

1. VYpaBHenue Jlamaca B KpUBOJIMHEMHOW CUCTEME KOOPIUHAT.

2.  @®opmynsl ['puna.

3. HHuTterpanbHOe MpeACTaBICHUE PEUICHUS! YPABHEHUS SJUTUITHYECKOTO
THIIA.

4. Meton pa3zznesieHUs TEPEMEHHBIX [JIs YpPaBHEHUN SIUTUITHYECKOTO
THUIIA.

Hurerpan Ilyaccona.

[Ipumenenre MeTo1a KOHPOPMHOTO OTOOPAKEHUSI B DJIEKTPOCTATHKE.
[IpumeHenne MeTo1a KOHPOPMHOTO OTOOPAXKEHHUS B TUAPOJMHAMUKE.
OO0TekaHue KpyroBoro MUIMHIPA.

9. HeomnoponHnoe ypaBHeHue [‘enpmronbiia B HEOTPAHUYCHHOM
MIPOCTPAHCTBE.

Kputepuu oLieHKH 321U Thl YCTHOTO OINPOCa:

— OIICHKA ‘3aYTE€HO”’ CTABUTCA, €CJIM CTYAECHT JI0CTATOYHO MOJIHO OTBEYAET
Ha BOIIPOC, Pa3BEPHYTO APTYMEHTUPYET BBIABUTAEMbIC IOJIOKEHHS, MPUBOJIUT
yOenuTenpHble  MPUMEPHI, OOHApYKMBAaeT  IOCIEIOBATEIHHOCTh  aHAJN3A,
JEMOHCTPUPYET 3HAHUE CIECHHAIBHOM JIUTEpaTyphl B paMKax Yy4deOHOro
METOJIUYECKOT0 KOMILIEKCA U JOTOJHUTEIbHBIX HCTOYHUKOB MH(OPMALINH;

— OIICHKa ‘“‘He 3auTeHO’ CTaBHUTCS, €CJIU OTBET HEJOCTATOUYHO JIOTMYECKH
BBICTPOEH, CTYJIEHT OOHapy>KHMBaeT CcIa0OoCTh B Pa3BEPHYTOM PACKPHITUU
po¢eCCUOHAIIbHBIX TTOHSATHMH.

K ¢popmaM nucbMeHHOT0 KOHTPOJISi OTHOCUTCS TECTUPOBAHUE.

© N o O

Tect Nel.
Ne TecroBble 3anaHus
H/H (K KaXKAOMY 3aJIaHUI0 NaHO HCCKOJIBKO BApUAHTOB OTBETOB, U3 KOTOPBIX OAWH U Ooutee ABIsETCS
IMpaBUJIbHBIM. BBI6€pI/ITe HpaBHHBHBIﬁ OTBCT U 06BCI[I/ITC €ro pr)KKOM)
1 | Kak HassiBatorest ot yenopus: YV — 170~ ), o 1To = F(X)
1. OCHOBHBIE yCIIOBUS;
2. HayaJlbHbIE YCIIOBHUS;
3.  IpaHUYHBIC YCIIOBHUS;
4. KOHEYHBIE YCIIOBHSI.
2 | Kak HaseiBatoTcst 31u yemous: Y1t 70 — U UIATI U
1.  kpaeBble yclOBuUS;
2 KOHEYHBIE YCIIOBHS;
3. I'PaHUYHBIE YCIOBUS;
4 Ha4yaJIbHbIC yCIOBUSI.
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Kak Ha3wIBaeTcs YpaBHCHHEC BHAA d* #*~C HayaJIbHbBIMU M KpPaCBbIMHU

YCIIOBHSIMU
1. 3a/1aueii ¢ KpaeBbIMU YCIIOBUSIMH,

2. 3agaueit Koy,

3. 3aiaudeit Jlanmambepa;

4, 3agadya HerotoHa.

Kak Ha3pIBaeTCA METO] PEllleHNs YPaBHEHHS BUIA = @ X
1. meton Jamambepa;

2. MeTO/] yOerarIux BOJIH;

3. METOJ KOIIIH;

4, meton Dypebe.

Vpasuenue teronposogsoctd U=a?Ux+f(X, 1), rae f(X) # 0, asnsercs

1. KOMOMHUPOBAHHBIM;
2. HEOHOPOIHBIM;
3. CMEIIaHHBIM;
4, OJHOPO/IHBIM.
— a'{'
BonHoBO€ ypaBHeHHE FT° 4*°, OMHUCHIBaOIIee KoJieOaHUsI CTPYHBI, Ha

KOTOPYIO He AeicTBytoT BHemHue cuibl; U=U(X, t) — OTKIIOHCHHE TOYCK X
CTPYHBI OT TIOJIO)KCHHUSI PAaBHOBECHS B MOMEHT BpeMeHH {, a — ¢usudeckas
TIOCTOSIHHAS

1.  ypaBHeHUE BBIHYXKJEHHBIX KOJICOaAHW;
2.  ypaBuenue Ilyaccona;

3. ypaBHEHHUE CBOOOIHBIX KOJICOAHUI;

4. ypaBHEHHE TAPMOHUYECKUX KOJICOaHUHN.

ypaBHCHI/Ie C YaCTHbIMH IPOU3BOAHBIMH  BTOPOro IIOpsAAKa BHOA

— =0 —=
dt 4%~ Ha3bIBACTCsA

1 YpaBHEHHUEM TEIUIONPOBOIHOCTH;
2 OJTHOMEPHBIM BOJHOBBIM YpaBHEHUEM;

3. audepeHnranbHbIM ypaBHeHUsIM MakcBeia;.
4 BOJIHOBBIM YPaBHEHHUEM.

HeonHopoaHoe JIMHEHOe ypaBHEHHUE C YaCTHBIMU MPOM3BOJHBIMUA BTOPOTO
nopsinka DU=f, rne DU — onieparop Jlamaca, ynkmus f(X) # 0

1. ypaBHenue lltypma — JInyBuiuis;

2. ypaBHeHue Ilyaccona;

3. ypaBHEHHUE BBIHYKJICHHBIX KOJICOAHMII;
4. ypaBHeHue beccens.

JlomomHUTENBHBIC YCIIOBUS, KOTOPHIM JIOJDKHO YIOBJICTBOPSATH PEIICHHE
HECTAI[MOHAPHOTO YPaBHEHUS B HAYAIHHBIA MOMEHT BPEMEHH, HA3bIBAIOTCS
1. KOHEYHBIMU,
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2. OJTHOPOJHBIMH;

3. HEOJHOPOJHBIMH;
4, HaYaJbHBIMU.

10 |Bepubl nu yrBepkiaeHus: ypaBHeHHME Ux+x?Uy+zU=0 wumeer nepsblii
nopsanok; ypasaenue YUy +XUy+(zU,)?>=0 umeeT 1epBblii MOpsaIoK
1. 1la, HET;

2. HET, HET;
3. 1a, HET;
4, HET, J1a.

11 | Ykaxure, Kakue yTBEPKACHUS BEPHBI: €CIIU pa3Mepbl CTPYHBI WM CTEPKHS
HE OYCHb BEJWKM WM BIMSHHEM KOHIIOB HEJb3s MpeHeOpedb, TO B ITHUX
Cy4yasiXx OJHHM HaYaJlbHbIe YCJIOBHS O0O0ECTeUYMBAIOT €IWHCTBEHHOCTD
pelleHus 3ajauy; Ui BoiHOBOro ypasHenms Uy=a’lUyx 3amarorcss nBa
HavyaabHBIX YCI0BHS U|i=0=)(X), Udt=0=Y(X)

1. 1la, HET;
2. na, 1a;
3. HET, HET;
4, HET, J1a.

12 | Bonna, BO3HUKarOIIas B cloy4yae, KOT/la HadyalbHasi CKOPOCTh BO BCEX TOYKaX
paseH 0, a HaYaTbHOE OTKIIOHEHHE OTINYHO OT (), Ha3bIBACTCS BOJIHOM
1. OTKJIOHCHMS,

2. MMITYJIbCa;
3. PSIMOI;
4. 0oOpaTHOM.
13 | B xakoM cTomn011e TOKa3aHO Pe3yNbTUPYIOIIEee OTKIOHEHNE TOYEK CTPYHBI
Pu AN
ol 4 Tl —z/\i
‘__,4 /"‘2\271 : S
PO
N wﬁﬁﬁ e~
ooz
et
N L
A~ | =
- — S Tt =
1. B IIPaBOM;
2. B JICBOM;
3. B CPEIHEM;
4. HH B KaKOM.
14 | PaccmarpuBasi (pa3oByI0 IIOCKOCTb, YKaXHT€ B KaKOW 30HE JEHCTBYET

TOJIBKO MpsiMasi BOJIHA?
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" T-ate-l Z-tf=-{
T+ai= xat>{
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r-ate-| o
Teal=-{ -l<Z+at<! -[<T-at<l z-at={
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gt 1 Z-at>l
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a
«/ 0 t I )

1. B IIEPBOW;
2. BO BTOPOIf;
3. B TPETHEM;
4 B UETBEPTOU.
15 | PaccmarpuBasi (pa3oByr0 IIOCKOCTb, YKaXHT€ B KaKOW 30HE JEHCTBYET
TOJIbKO OOpaTHasi BoJiHA?
1. B TPETHEH;
2. B YETBEPTOI;
3. B IISITOM;
4. B IIEPBOM.
16 | PaccmarpuBas a3oByr0 IUIOCKOCTh, YKOKUTE B KaKOW 30HE NIEHCTBYET Kak
npsiMasi BOJIHA, Tak U 0OpaTHast BojiHA?
1. B YETBEPTOU;
2. B IISITOM;
3. B CEIbMOI;
4. B IIEPBOM.
17 | YpaBuenue x-at=l coorBeTcTBYeT NepenneMy GpoHTY
1. IIPSIMOU BOJIHBI;
2. 0oOpaTHO BOJIHBI,
3. OOMEHHOI BOJIHBI;
4, OTPaXEHHOU BOJIHBI.
18 | YpaBuenue X-at=-l cooTBeTcTBYET 3aHEMY PPOHTY
1. IIPSIMOY BOJIHBI;
2. 0oOpaTHO BOJIHBI,
3. OOMEHHOI BOJIHBI;
4, OTPaXEHHOU BOJIHBI.
19 | YpaBuenue x+at=l coorBercTBYyeT 334HEMY PPOHTY
1. IIPSIMOY BOJIHBI;
2. 0oOpaTHOW BOJIHBI,
3. OOMEHHOI BOJIHBI;
4, OTPaXEHHOU BOJIHBI.
20 | YpaBuenue X+at=-| coorBercTBYyeT nepeaHeMy GpOHTY
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NPSIMOW BOJIHBI,
0OpaTHO BOJIHBI,
OOMEHHOM BOJIHBI
OTPAKEHHOU BOJIHBI.

s~ E

Tect Ne2.
Ne TectoBble 3a1aHus
/1 (K KaXKI0My 3aJJaHHIO TAHO HECKOJIbKO BAPUAHTOB OTBETOB, M3 KOTOPBIX OJUH M 00JIee SIBIIACTCS
IMpaBUJIbHBIM. BI:I6epI/IT€ HpaBHHBHBIﬁ OTBCT U 06B€I[I/IT€ €ro pr)KKOM)
1 | Paznoxxenue QpyHKuuH SinoB psia MakiopeHa UMEET BU/T
2
. & .
1. sina = a— —+
-
Xo | du. .
2. M:iM,= f 1+ (—)=dx
EY dx
#%u _ 8*u 8*u 1du 1 8%u.
3. Au=— + = ——+—=—
dx? av? art rar T ag?
4, —T, cosa, + T, cosx, =0,
-7 -7
2 | VpaBHenme % _ 2974 1 g(x,t) HAa3bIBACTCA OJHOPOJHBIM €CIIH
a2 axz  p=
1.  naHHOe ypaBHEHHE SABJISETCS YpaBHEHUEM KOJICOAHHM CTPYHBI,
2.  IUIOTHOCTb CTPYHBI OJTHOPOJIHA;
3. JEUCTBYET OJHOPOJIHOE T0JI€ YCKOPEHHSI CBOOOHOTO TaJIeHUS;
4. OHO ONHCHIBA€T CBOOOJHBIE KOJICOAHMSI CTPYHBI O€3 BO3ACHCTBHS
BHEIIIHUX YCJIOBUU.
3 | Kak Ha3biBaeTcs MeTo pemeHus 3aaaun Komm
1. METOJI DUHINTENHA;
2. Mmeto HproToHa;
3. MeToJ Diliiepa;
4. meton [lamambepa.
4 | ®a3oBas IIIOCKOCTh U300pakeHa Ha PUCYHKE

i t
el T-at=—L
Tal=L Teats{
¥r 3 g+l
T-at<-{ “Ta
reatzt -, o gt -L~z-at<l z-gt-t
{ [ Zeat>L
z =g s ZT-gt=
Zz-at<-L ; e X ¥ zeat-i
Tal=L :- N/,t-.rgff
= g I [ 7 I
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Pemenue 3a1aun ycTOM4MBO €Ciiu

1.  nOpucyrcTBYIOT yCTOHYMBBIE IAPAMETPHI;

2.  pelleHHue 3a/1a4d €IMHCTBEHHO U HENPEPHIBHO 3aBUCAT OT HadaIbHBIX
YCIIOBUH;

3. GyHKIIUM UMEET TOUKU pa3pbiBa WK HE Be3Jie AU PepeHnpyems;

4.  TOYKHM CTPYHBI [IEPECEKAIOTCSI.

Boanbl umMnysbsca pacpoCTpaHsSIOTCS €CIIH

1.  HauvanbHBIE OTKJIOHEHUS TOUEK CTPYHBI TMOJNYYWIIM HadajabHbIE
CKOpPOCTH;

2. ¢dbopMa CTpyHBI pa3IuyHa MO CBOEH F€OMETPHH;

3. €CTb SIBJICHUE OCTaTOUYHOI'O CMELLICHUS;

4. (GyHKIUS CYMMHpPOBaHa.

CrpyHa npeanosiaraeTcsi ynpyrou eciu

1. VMMEET YIIPYTUH CILJIaB METAILIA;

2. noguuHsieTcs 3akony ['yka;

3. KOHIIbI €€ 3aKPEILICHBI;
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4, CTpyHa B IMIPUHIUIIE HE MOKET OBITh YIIPYTOM.

8 | B xakoMm cronbriie n3o0pakena oOpaTHasi BOJHA
S - = — SURPE: TS
S _ 7 ;é.’; ,%——L
. I
—] - !
1.  Bcpemnem cronlirge;
2. B IIPaBOM CTOJOLE;
3. BO BCEX;
4 B JIEBOM CTOJIOIIE.
9 | ®a3a BOMHBI U3MEHIIIA 3HAK
1. €CJIM TIOMEHSJIACh MOJIIPHOCTD;
2. B CJIy4ae MHBEPCUU;
3. TocTe TOro Kak BOJHA MOJHOCTHIO OTPa3Uiach;
4, (haza BoJIHA HE MOXKET U3MEHUTH 3HAK.
10 | M3 gero coctouT nepBas 4yacTh MeToaa Oypne
1.  Takoro Meroja B IPHHIIUIIC HET;
2. MBI OTHICKMBAEM YaCTHBIC PEIICHUS YPaBHCHUS,
3. 3aUKCUPOBaATh th MEHSTH X;
4.  pemuTh JIMHEHHOE YpaBHECHHUE.
11 | Pemenue [lanamGepa umeeT BU
1. —¢p(x)+p(x) = ij; F(x)dx + C;
53 53
2. Zt: =@ g;
. ZIMREX e
3. w(xt) = - fthye TR
(x—atl+ flx+at) 1 pxtat
4. u(x,t) =1~ 2}‘\ - 4 ;_];_at F(x)dx.
12 | Kak Ha3pIBaeTCs MpoIiecc MepeIBIKEHUS] OTKIIOHSHHS 110 CTPYHE
1. cUH(}a3HOCTB;
2. nedopmarus;
3. BOJIHA;
4. cypdozusi.
13 Koaddunment g = E B YPaBHEHHUH KOJICOAHUM SBIISICTCS
NP
1. koa¢¢punmentom [lyaccona;
2. K03 (HUIIUEHTOM MTOPUCTOCTH;
3. CKOPOCTBIO paclpOCTPaHEHHUsI BOJHBI,
4. HUYEM HE NMPUMeYaTeSIbHbIM KO3 PUITUEHTOM.
14 | OcraTouHoe cMeleHre TOYEK CTPYHBI, 3TO KOT/a ...
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1. TOYKA CTPYHBI MOABIMUTCS Ha BBICOTY N M Oyj;er ocraBaThCsl Ha ATOH
K€ BBICOTE;

2.  TOYKHU CTPYHBI CMEIIAIOTCS;
3. TOYKHM CTPYHbI HQUMHAIOT MEPEJIBUTATHCS;
4.  TOYKU CTPYHBI COBEPIIAIOT CABUI OTHOCHUTENIBHO IJIOCKOCTH CTPYHBI
Ha HEKOTOPOM BBICOTE.
15 | Kak mo-apyroMy Ha3bIBalOTCSI KpaeBbI€ YCIOBUS
1. IPAHUYHBIE;
2. J€TepPMUHUPOBAHHBIC;
3. HET JIpyroro Ha3BaHUs;
4, HEJINHEWHBIE.
16 | Ypasuenue '?2 U e ﬂ +1 g (x, t) Ha3bIBaeTCA
gt dx® o
1. ypaBHEHHEM KOJIeOaHUs CTPYHBI;
2.  ypaBHEHHUEM NPSMOIl BOJHBI;
3.  ypaBHeHHEM OECKOHEYHOU CTPYHBI;
4.  ypaBHEHHEM NOTYyOECKOHEUYHOMN CTPYHBI.
17 | Bonna % f (x — at) Ha3bIBaeTCA
1. OTPaKCHHOM;
2. OOMEHHOI;
3. PSIMOI;
4 oOpaTHOM.
18 pu
e
L
0 P i z
Pucynok sBusgercs
1. dhopmoit koseOroIeics CTpyHbl B MOMEHT BPEMEHH t;
2. (dbopmMoii pacTsiKEHUsI CTPYHbI B MOMEHT BPEMEHH t;
3. byHKIHEH;
4. rpadukoM.
19 | Jlnst uero ucnomnp3yroTcst AOMOJIHUTENbHBIE YCIOBUS
1. TOT'0 YTOOBI OMPEETUTH TPOU3BOJIbHBIC (PYHKIIUH;
2 YIPOILECHUS PEIICHUH;
3. TOYHOCTH IMOJIy4aeMbIX BBIBOJIOB;
4 omnpezaeneHus: GyHKIIMU Ha HHTEpBAIE.
20 1. HauanpHOEe T™ONOXKEHHE TOYEK CTPYHBI YypaBHEHHUA KoJeOaHUi

3a7aeTcsl yeioBrueM (BbIOpaTh Bce BEPHBIE OTBETHI)
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Kputepnn onieHOK TECTOBOr0 KOHTPOJIS 3HAHUM:

— OILICHKA ‘“3a4TE€HO” BBICTABJISETCS CTYJEHTY, Habpasmemy 61 — 100 %
IPABWJIBHBIX OTBETOB TECTUPOBAHMSI;

— OIICHKa “‘He 3a4TEHO’ BBICTABJSETCS CTYAEHTY, HaOpaBmemy 60 % u
MEHEE NMPaBUIIHLHBIX OTBETOB TECTUPOBAHUS.

4.2. 3a4eTHO-IK3aMeHAIIMOHHbIE MATEPHUAJIBI IJIsl IPOMEKYTOYHOM
arrecraunm (3K3aMeH/3a4eT)

K ¢dopmam KOHTpOJISI OTHOCUTCS 3auem.

Bormnpocs! 15t TOATOTOBKY K 3a4ETY:

1. JuddepennuanbHbie ypaBHEHUS ¢ YACTHBIMU MPOU3BOIHBIMH.

2. OpuopojaHbie TuHENHbIE TuddepeHalbHble YPaBHEHUS ¢ YaCTHBIMU
IIPOU3BOJIHBIMH U CBOMCTBA UX PELICHUMN.

3. Omepartop Jlamnaca B MOJSPHBIX, HUIUHAPUUYECKUX U C(PeprUUecKUX
KOOpJIMHATAX.

4. VYpaBHeHUE K0JeOaHUIN CTPYHBI.

5. BroiBoa ypaBHeHUs KOJ€OaHUN CTPYHBI.

6. IlocraHoBKa HaYaJIbHBIX U KPAECBBIX YCIOBUM.

7. Konebanusi OeckOHEUHON U TMONIyOECKOHEUHOW CTpyHbl. MeTon
Janam6Gepa.

8. beckoneunas ctpyna. @opmymna /lanamoepa.

9. PacmpocrpaHeHue BOJIH OTKIOHEHUS.

10. PacnpocTpaHeHue BOJH UMITYJIbCa.

11. TlomyGeckoHeuHasi CTpyHA.

12. Merox dypsbe.

13. Crosiurie BOTHBI.

14. BrwiHyXcHHBIC KOJCOAHUS CTPYHBI.

15. Komnebanusi CTpyHBI B CpeJie C COMPOTUBICHUEM.

16. TlpomonbHbie KonmeOanusi cTepxHs. [locTaHOBKa 3amaud W METOJ
peuieHusl.

17. KpyrtunbHbie KosiebaHus Baja.

18. VYpaBHeHUS KPYTUIIBHBIX KOJCOAHHIA.
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19. KpyrtunbHbie koneOaHus Bajia ¢ AUCKOM Ha OJTHOM KOHIIE.

20. DnexTpudeckue KoneOaHus B ITUHHBIX OJHOPOIHBIX JTUHUSX.

21. Tenerpadnoe ypaBHEHHE.

22. Jlunus 6e3 moTepb.

23. Jlunusga 6e3 ucKaKeHwusl.

24. JluHYuY KOHEYHOU NJTUHBI.

25. VYpaBHeHHe KojeOaHUN MEMOpaHHbI.

26. BpIBOJ ypaBHEHHUs KojeOaHUN MeMOpaHBI.

27. HauanbHbIE U KpaeBbIC YCIOBUS.

28. KonebaHus npsaMoyroibHOM MeMOpaHBbI.

29. CobctBeHHBIC (DYHKITHH.

30. Crosure BOJHBI MPSIMOYTOIBLHON MEMOPAHBI.

31. Bropas yacte Merona Dypne. [[BoliHbIe psyibl Dyphe.

32. Crostune BOJHEI C OJUHAKOBOM YaCTOTOM.

33. VYpasHenue u Qpynkiuu beccens.

34. VYpasuenue beccens.

35. VYcnoBue oproronansHocTd (GyHKUUH beccens HyneBoro nopsika.

36. ®ynkuu beccens nepBoro mopsiaka.

37. Konebanus kpyrioi MeMOpaHbl.

38. Crosturie BOJHBI KPYIJIOH MEMOpPaHHI.

39. VYpaBHeHHE JTUHEHHOHN TETUIOMPOBOIHOCTH.

40. BwiBog ypaBHEHHUs IJMHEHHOW TEIIONMPOBOAHOCTH. HauanpHOe u
KpaeBbIe YCIOBUHU.

41. TemnionpoBOJHOCTh B CTEp)KHE IMPU HAIMYUU TEIIOOOMEHA 4Yepes
OOKOBYIO MTOBEPXHOCTb.

42. TemnonpoBOIHOCTh B OECKOHEYHOM CTEPIKHE.

43. Meron ®@ypbe a1 6ECKOHEYHOTO CTEPIKHSI.

44. TlpeoOpa3zoBaHue pelICHUs YPaBHEHUS TEIJIONPOBOAHOCTH.

45. ®yHnaMeHTalbHOE pEIlEHUE YpPaBHEHUS TEIJIONPOBOJHOCTU U €O
(bu3HUeCKuil CMBICT.

46. TemnonpoBOJHOCTh B KOHEYHOM CTEPXKHE.

47. TlpuBeneHwue K 3a7aue C OJHOPOJHBIMH KPaeBBIMHU YCIOBHIMHU. MeTo
Dypsbe.

48. PacmpocTpaHeHue Temja B CTEpXKHE B ClydasgxX MOCTOSHHOU
TEMIEPATYpPbl HA KOHLAX WJIU TETJIOU30JIUN KOHIIOB.

49. OOmmii cmyyail KpaCHBIX YCIIOBUH.

50. TemmonpoBOIHOCTH B MOTyOSCKOHEUYHOM CTEPIKHE.

51. Pacmpoctpanenne Teruia TPH TEIUIOM3OJSIIMM WM TOCTOSIHCTBE
TEMIEPATYPbI KOHIIA CTEPIKHS.

52. HekoTtopsle MpoCTpaHCTBEHHBIE 334a4U TETIONPOBOIHOCTH.
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53. BeIBOA ypaBHEHHUS TEILIOMPOBOIHOCTH B MPOCTPAHCTBEHHOM CIIydae.
HauanpHOe 1 KpaeBbie yCIIOBHUS.

54. PacnpocTpaHeHue TeIia B OJHOPOAHOM LIJIMHIPE.

55. PacmpocTtpaHeHue Teria B OJJHOPOJAHOM LIape.

56. 3amgaum nuddy3un.

S57. Ypasuenue nuddysuu.

58. VYpaBHeHHS TEIJIONPOBOJHOCTU U AUPPY3UH C KPAaeBbIM YCIOBHEM,
3aBUCSILIUM OT BPEMEHH.

59. Kpaessle 3amaun 115 ypaBHeHus Jlamaca.

60. Meroxa ¢ynkuuu I'puna. [TocTaHOBKa KpaeBbIX 3aj1a4.

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

62. Meron dbynkuuu ['puna nis 3agaun Jupuxiie (AIByMepHbIi citydaii).

63. 3amaua Heilimana.

64. Pemenue 3anauun Jupuxisie 11 mapa U NoJynpoCTPaHCTBRA.

65. ConpspKeHHbBIC TOUKH.

66. 3amaua Jlupuxie s mapa.

67. 3amaua Jlupuxie ag BHEITHOCTH Iapa.

68. 3amaua Jlupuxite JIsl MOTYMPOCTPAHCTRA.

69. Pemenwne 3agaun [{upuxie A Kpyra v MOJTYIIOCKOCTH.

70. 3apmaua Jlupuxie mais Kpyra.

71. 3apauva lupuxie aJjis BHEUITHOCTH KpyTa.

72. 3amava Jlupuxiie Juisl MOTYTUIOCKOCTH.

73. Meton @ypse 11 ypaBHeHHs Jlamaca.

74. JIsymepHoe ypaBHeHue Jlamnaca u 3agada Jlupuxie ajist Kpyra.

75. PaznmeneHme mnepeMeHHBIX B TpeXMEepHOM ypaBHeHuu Jlarmaca B
chepruecKux KOOpIMHATAX.

76. Mmuorounensl JIexxanapa.

77. Pemenne 3amaum Jupuxie ajis mapa B OCECUMMETPUYHOM Cilyyae
Pa3NoKEHHEM 10 MHOTOWIeHaM JlexaHapa.

78. Knaccudukaruss nuHeHHbIX AuddepeHuaIbHbIX YpPaBHEHUNH C
YaCTHBIMU MPOU3BOHBIMHU BTOPOTO TOPSJIKA.

79. KoppeKTHOCTh MOCTAaHOBKH 3a/1a4 MaTEMaTHIECKON (UK.

Kputepuu nosmydenus cTyZeHTaMHU 3a4€TOB:

— OIIEHKAa ‘‘3aYTE€HO” CTAaBUTCS, €CJIH CTYJIEHT CTPOUT CBOM OTBET B
COOTBETCTBUM C IUIAaHOM. B OTBeTe mpelcTaBieHbl pPa3jIUYHbIE MOJXOIbl K
npobieme. Y cTaHaBIMBAET COJIEP)KATEeIIbHBIE MEKIIPEAMETHBIC CBS3U. Pa3BepHyTO
apTyMEHTHUPYET BBIJIBUTACMBIE TTOJIO0KEHUS, MPUBOIUT YOCIUTEIbHBIEC MPUMEPHI,
OOHapy»KMBAaeT TMOCIEAOBATEILHOCTh aHajdu3a. BbIBOJABI MpaBWwibHBL. Peub
rpaMOTHA, UCHOJIb3yeTcsl mpodeccuoHanbHasl JeKCHKa. J[eMOHCTpupyeT 3HaHue
CHEIUaIbHOM JIMTEepaTyphl B paMKax Y4YEOHOrO0 METOJMYECKOTO KOMIUIEKCa M
JOTIOJTHUTENHHBIX UICTOYHUKOB HH(OPMAITHH.
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— OIIEHKA “HE 3a4TE€HO’’ CTAaBUTCS, €CJIIM OTBET HEJOCTATOYHO JIOTHUYECKH
BBICTPOCH, TIUTaH OTBeTa  coOmromaercs — HemocnenoBarenbHO.  CTyIeHT
oOHapyxHuBaeT c¢aab0CTb B Pa3BEpHYTOM pPACKPBITUU MpodeccrnoHaNIbHbBIX
NOHATUN. BpIABUTaeMbIE TIONOXKEHUS JCKIApUPYIOTCA, HO HEIOCTATOYHO
apryMeHTUpytoTcsa. OTBET HOCHT MPEUMYIICCTBEHHO TEOPETHYECKHA XapakTep,
IPUMEPHI OTCYTCTBYIOT.

OrneHouyHbIe cpeacTBa ISl HWHBAIMIOB M JIHIl C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMH ~ 37IOPOBBSl  BBIOMpAIOTCS C Y4YETOM WX WHAMBHUIYAIbHBIX
NCcUX0(U3NIECKUX 0COOCHHOCTEMN.

— Tpu HEoOXOAUMOCTH WHBAIHMIAM H JHUIAM C OTPaHWMYECHHBIMU
BO3MOKHOCTSIMH ~ 3JIOPOBBSI  MPEAOCTABIACTCS JOMOJTHUTEIBHOE BpeMsl IS
MOJITOTOBKY OTBETA HA 9K3aMEHE;

— TIpH TIPOBEJACHUHM TMPOICAYPHI OICHUBAHUS PE3yJbTaTOB OOYYCHHS
WHBAJIMJOB W  JMIl C  OrPAaHUYCHHBIMH  BO3MOXKHOCTSMH  370pPOBBS
PETyCMaTPUBACTCSA WCIIOIh30BaHUE TEXHUYECKUX CPEJCTB, HEOOXOJAMMBIX UM B
CBSI3M C X HHIUBUIYaTbHBIMA OCOOCHHOCTSIMU;

— Tpu  HEOOXOAMMOCTH i OOyYaroIMXCs C  OrPaHUYEHHBIMHU
BO3MOKHOCTSIMH 3JIOPOBBSl M HMHBAIHMJOB MPOIEAYpa OICHUBAHHS PE3yJbTaTOB
00yYCHHS TI0 TUCIUTIIIMHE MOXKET IMTPOBOIUTHCS B HECKOJIBKO 3TaIlOB.

[Tporienypa OILIGHWBAaHUS pE3YJIBTaTOB OOYYCHHUS WHBAIUIOB H JIUI[ C
OTPAaHUYCHHBIMH  BO3MOXKHOCTSIMH  3JIOPOBBSl [0  JTUCHUIUIMHE  (MOJYIIO)
IpeaycMaTpuBaeT NpenocTaBicHue HHGopManuu B (Gopmax, aJanTUPOBAHHBIX K
OTPaHHYCHUSIM UX 3JI0POBbS U BOCIIPUATHSI HHPOPMAIIIH:

JIJIst U1 ¢ HApYIIICHUSIMA 3PSHUS

— B 1evatHoi ¢hopMe yBEIMYCHHBIM HIPUPTOM,

— B (popMe€ IIEKTPOHHOTO JOKYMEHTA.

JIns v1 ¢ HapyIIEHUsSIMU CITyXa:

— B nieuatHoi opme,

— B (popMe€ BIEKTPOHHOTO JOKYMEHTA.

JUJist W1 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEILHOTO aIapara:

— B neyatHoi ¢opme,

— B (popMe IICKTPOHHOTO JJOKYMEHTA.

JlaHHBIA TIepeYeHh MOXKET OBITh KOHKPETHU3MPOBAH B 3aBHCHUMOCTH OT
KOHTHUHTEHTa 00y4YaroIuXCs.
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5. MEPEYEHb YYEFHOM JIUTEPATYPBI,
WH®OPMAIIMOHHBIX PECYPCOB U TEXHOJIOT I

5.1. YueOHasi imreparypa
OcHoBHas UTepaTypa

1. Bumagumupor B.C., KapunoB B.B. VYpaBHeHHs MaTeMaTH4ecKOU
busuku: YueOHUK mJis CTyACHTOB By30B. — U3m. 2-e, crep. — M.: ®usmariur,
2008. — 399 c. (15)

2. KynpsmoB H.A. Meroasl HeaMHEHHOW MaTeMaTUYeCKOW (DHU3UKU:
yuebHoe nocobue. — Jonronpynnsiii: Matemnekr, 2010. — 364 c. (11)

3. TuxonoB A.H., Camapckuii A.A. VYpaBHEHHS MaTeMaTHYECKOU
¢usukn: yueOuuk. — 7-e uza. — M.: Hayka , 2005. — 798 c. (85)

4, Wneun A.M. VYpaBHeHuss MareMmaTH4yeckod (usuku: ydyeOHOE
rmocooue. — M.: du3mMaTiuT, 2009. - 192 ¢c. -
http://e.lanbook.com/books/element.php?pll_id=2181.

5. EmenbsnoB B.M., Poibakuna E.A. VYpaBHeHuss mareMaTudeckoin
¢uzuku. Ilpaktukym no pewmenuto 3anad. — CII6.: Jlanp, 2008. — 214 c¢. —
[OnekTpoHHBIN pecypc]: yueOHOe mocobue. — DNEeKTpoH. AaH. — Pexum
noctymna: http://e.lanbook.com/books/element.php?pll id=140.

*[Ipumeuanue: B CKOOKax yKa3aHO KOJMYECTBO OK3EMIUISIPOB B
oubmorexe KyoIl'Y.

JIJIsi OCBOGHUSI NTUCHUILIMHBI WHBAIWJIAMU M JIUIIAMHA C OTPaHUYEHHBIMU
BO3MOYKHOCTSIMU 3JI0POBbSI UMEIOTCSI M3/ITaHUS B DJIEKTPOHHOM BHUJIE B DJIEKTPOHHO-
oubnuoTeunbix cucremax «Jlanp» u «tOpaitt.

JlonosiHUTENBHAS TUTEpATypa
1. Brnagumupor B.C., KapunoB B.B. VYpaBHeHuss maTeMaTHueckoil

¢usuku: yaeOHuK 1t By30B. — M.: @usmariut, 2004. — 400 c. (30)
2. BrmamumupoB B.C. VYpaBHenuss marematnyeckod Qusuku. — M.:
Hayka, 1976. — 528 c. ()

3. Baagmmupos B.C., Muxaiinos B.I1., Bamapun A.A., Kapumora X.X.,
Cunopos 10.B., lla6ynun M.M. CoopHUK 33724 110 YPAaBHEHHUSIM MaTEMaTUYECKON
¢busuku / mox penaxmueit Bragumuposa B.C. — M.: Hayka, 1974. — 272 c.

4. @enoptok M.B. O0bikHOBEHHBIE TU(DPEpEeHIINATbHBIE YPABHEHUS. —
M.: Hayka, 1980. — 352 c.

5. Brnamumupor B.C., Bamapun A.A. COOpHUK 3a1ad MO ypaBHEHUSM
MaTeMatudeckor ¢uzuku. — M.: @uszmariut, 2001. — 287 c. — [DneKTpOHHBIN
pecypc]: yueOHOoe mocobme. — DIeKTpoH. 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. Basel nanaeix komnaauu «Mer Bero» http://dlib.eastview.com
2. DnexrponHas oubanoreka Grebennikon.ru https://grebennikon.ru

5.3. UHTepHeT-pecypchbl, B TOM YHCJIe COBPeMEHHbIE
npodgeccuoHaNbHbIE 0a3bl JAHHBIX
¥ HH(OPMALHOHHBIE CTIPABOYHbIE CHCTEMbI

y1eKTPOHHO-0uOIMoTedHble cucTeMbl (IBC):
9BC «lOpaii» https://urait.ru
ObC «YHuBepcurerckas oudimoreka onnaita»y Www.biblioclub.ru
3BC «Book.ru» https://www.book.ru
DBC «Znanium.com» WwWWw.znanium.com
OBC «Jlanpy» https://e.lanbook.com

abkrwnE

IIpodeccnonanbHble 6a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com
Scopus  http://www.scopus.com
ScienceDirect www.sciencedirect.com
Kypnansr nznatenscrea Wiley https://onlinelibrary.wiley.com
Hayunas snexkrponnas oudaunoreka (HOB) http://www.elibrary.ru

6.  IlomHOTEKCTOBBIE apXMBbHI BEYIIHUX 3aMa/IHBIX HAYYHBIX dKYpPHAJIOB Ha
Poccuiickoii miardopme Hayunbix xypHanoB HOMKOH http://archive.neicon.ru

/.  HammonanbHasg 3JeKTpoHHasi OMOIMOTEKa (IOCTYNn K ODJIEKTPOHHOM
oubnmuorexe muccepranuii Poccuiickoit TocymapctBeHHou Oubnmorexu (PI'B)
https://rusneb.ru

8. [Tpesunentckas oudnmoreka uMm. b.H. Enpunna 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.  «Jlexropuym TB» http://www.lektorium.tv

14. VYuuBepcurerckas uH(pOpMaIMOHHAS cucreMma Poccns
http://uisrussia.msu.ru

akrwn k=

HNudopmanuoHHbIe CIPABOYHbIE CUCTEMbI:
Koncynbrant Ilmoc — cmnpaBoyHass mpaBoBas cucrtema (JOCTYI IO
JIOKAJTBHOU CETU C KOMITBIOTEPOB OMOIMOTEKH).
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Pecypchl ¢BOOOIHOTO 10CTYyNA:

1.  AmepukaHckas mareHTHas 0a3a qaHHbIX http://www.uspto.gov/patft

2. TlomHble  TeKCTHI  KaHAJICKMX  jauccepranuid  http://www.nlc-
bnc.ca/thesescanada

3.  KubGepJlenunka http://cyberleninka.ru

4.  MuHHCTEpCTBO HAayKM M Bbicuiero oOpa3oBanus Pocculickoi
deneparnuu https://www.minobrnauki.gov.ru

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

6. UWudopmammonnas  cucrema «EgmHOE  OKHO  JocTyma K
oOpa3oBaTelIbHBIM pecypcamy» http://window.edu.ru

7. Enmnunras  xomrekimus  1U@POBBIX  00pa30BATENBHBIX  PECYPCOB
http://school-collection.edu.ru

8.  ®denepanbHBIA HEHTP WHGOPMAIMOHHO-00PA30BATEIBHBIX PECYPCOB
http://fcior.edu.ru

9. IIpoekr T'ocymapCTBEHHOTO WHCTHUTYTa PYCCKOTO SI3bIKa HWMEHU
A.C. Ilymkuna «O6pa3zoBanue Ha pycckom» https://pushkininstitute.ru

10. CmpaBouHO-uH(MOPMAITMOHHBIN nopran «Pycckuit SI3BIK)

http://gramota.ru
11. Cnyx0a TeMaTHYECKUX TOJIKOBBIX cioBapei http://www.glossary.ru
12. Cnosapu u suiukinoneauu http://dic.academic.ru
13.  OO0pazoBarenpHBIN OpTAT «Yueba» http://www.ucheba.com
14. 3akonompoekt «OO0 oOpazoBanun B Poccuiickoit ®denepanun.
Bonpocs! 1 orBethI http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIE 3JIeKTPOHHBbIE 00pa3oBaTe/IbHbIE
u nH(popmanuoHHbie pecypebl KyoIl'y:
1. Cpena MoaybHOTO AMHaMHUYecKoro ooydenus http://moodle.kubsu.ru

2.  baza y4yeOHBIX TUIAHOB, Yy4YEOHO-METOJIUYECKUX KOMIUIEKCOB,
nyOsmkanuit u koHpepenmwmii http://mschool.kubsu.ru
3.  bubmumorteka UH(GOPMAITMOHHBIX pecypcoB Kadenpsl

MH(POPMAIMOHHBIX 00pa3oBaTeNbHBIX TexHonorui http://mschool.kubsu.ru

4.  DnexkTpoHHbIN apxuB gokymeHToB KyoI'Y http://docspace.kubsu.ru

5. DJEeKTpOHHBIE oOpa3oBaTebHbIC pecypchl Kadeapsl
UHPOPMAIIMOHHBIX CHUCTEM U TeXHoJoTud B oOpazoBanuu KyOoI'Y u HayuyHo-
metoamueckoro xyprana «llIkomsHbie Toab» http://icdau.kubsu.ru

6. METOJUYECKHUE YKA3AHMS JJIS1 OB YYAIOIIUXCS
10 OCBOEHUIO JUCHUTIIJIMHBI (MOIY.JIST)

Teopernyeckne 3HaHHWS 1O OCHOBHBIM pasjellaM Kypca «YpaBHEHHS
MaTeMaTU4YecKoM (DU3MKU JJIsi TOPHBIX HMHKEHEPOB» CTYACHTHI MPUOOPETAIOT Ha
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JEKUHUSIX M MPAKTHYECKUX 3aHATHAX, 3aKPEIUIIOT W PAaCIIMpPAOT BO BpeMs
CaMOCTOSITENIbHOM PabOTHI.

Jlekiu mo Kypcy «YpaBHEHHS MaTeMaTHUeCKONW (DU3MKU Ui TOPHBIX
WHKEHEPOB» MPEJCTABISAIOTCS B BUIE 0030POB € IEMOHCTpAIMEe pe3eHTalui 110
OTJIEJIbHBIM OCHOBHBIM T€MaM IPOrPAMMBI.

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

BueayautopHas paboTa Mo AUCHUILIMHE «YPaBHEHUS MaTeMaTH4YeCKOM
(U3MKY 7151 TOPHBIX MHKEHEPOB» 3aKIII0YAETCs B CIEAYIOLIEM:

— TOBTOPEHHUE JICKIIMOHHOTO MaTepuajlia U MpopadoTKa ydeOHOTO
(TeopeTuuecKoro) Marepuana;

— MOATrOTOBKA K MPAKTUYECKUM 3aHSITHSIM;

— BBINOJHEHUE HWHAMBUAYAIbHBIX 3aJaHUil (IOJTOTOBKAa COOOILEHUH,
Mpe3eHTalU );

— MOATrOTOBKA K TEKYIIEMY KOHTPOJIIO;

— HaIMCaHUE KOHTPOJHUPYEMOM CaMOCTOATENbHON padoThl (IHoMalrHen
KOHTPOJILHOUM paboThI).

JUist  3aKkpeIuIeHHs  TEOPETUYECKOr0  Marepuaja W BBINOJIHEHUS
KOHTPOJIMPYEMBIX CaMOCTOATEIbHBIX pa0dOT MO IUCUUIUIMHE BO BHEYUYE€OHOE BpeMs
CTYJIEHTaM MpPEIOCTaBISETCS BO3MOKHOCTh MOJIb30BaHUsl Oubnunorekoi Kyol'VY,
BO3MOYKHOCTSIMU KOMITBIOTEPHBIX KJIaCCOB.

WTOroBbIN KOHTPOJIb OCYIIECTBISETCS B BUJIE 3a4€Ta.

B ocBoeHMM IUCHMIUIMHBI WHBAIUAAMHU W JIMIAMH C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMHU 3710pOBbsI OOJIBIIIOE 3HAUEHHE MMEET MHIUBHUIyajbHas yueOHas
paboTa (KOHCYIbTAIlMN ) — JIOMOJHUTEIBHOE Pa3bsICHEHUE YUeOHOT0 MaTepuaa.

NuauBuyanbHble KOHCYJbTAMM 1O TPEAMETY SBJSIOTCS  Ba)KHBIM
dbakTopoM, CHOCOOCTBYIONIUM HWHAMBUAYATU3AMK OOYYEHUS M YCTAHOBJICHHUIO
BOCIHMTATEIbHOTO KOHTAKTa MEXKIY MpEenoaBaTesieM U 00y4aroluMcs HHBAJIUIOM
WJIM JINLIOM C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBBSL.

7. MATEPMAJILHO-TEXHUYECKOE OBECHEYEHME IO
JTUCLUIIJIMHE (MOJYJIIO)

[lo Bcem BuIaM Y4YeOHOW JAEATENBHOCTM B paMKax JUCLUUILIMHBI
UCIIOJIB3YIOTCS  ayAUTOpUHM, KaOWHETbI W JabOopaTOpuu,  OCHAICHHbIE
HEOOXOIMMBIM CIIEHUATU3UPOBAHHBIM U JIA0OPATOPHBIM 000PYIOBAHUEM.

HaumenoBanue OcHaleHHOCTh [Iepeuenp TULEH3MOHHOTO
CHELUAaIbHBIX TOMENIEHUN CHELMAaJIbHBIX TOMENICHUI 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, TEKYILLETO KOMITBIOTEP Media Player), mporpanmst suis
KOHTPOJIA U IIPOMEXKYTOYHOU [ICMOHCTPAITHY ¥ CO3/{AHI
aTTecralmuu o -
H npesenraimii (Microsoft Power
Point)
Jlns  caMmocTOoATENbHOM  pabOThl  OOyYaromMXcs  MPEAyCMOTPEHBI

MOMEIIEHUsI, YKOMIUICKTOBAaHHBIC CIICIIMAIM3UPOBAHHON MeOesbl0, OCHAIICHHbBIC
KOMITBFOTEPHOM TEXHUKOM C BO3MOXHOCTBIO TOJKIIIOYEHUS K ceTh «HTEepHET» U
obOecrieueHUeM JOCTyna B JJIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO

cpeny YHUBEPCHUTETA.

HaunmenoBanue . [Tepeuenn
. OcHalieHHOCTh TOMEILIEHUM J1s1
IIOMCHICHUU JIA o JJMIOCH3UOHHOT'O
. CaMOCTOSITENTbHOM pabOThI
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
obopynoBaHue, 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
oOpa3zoBaTeNbHONM OpraHu3anuu, BeO-
KaMephl, KOMMYHUKAIIUOHHOE
obopynoBaHue, obecrieunBaroIee
JIOCTYI K CETH HHTEpHET (IIPOBOJHOE
COeIMHEHUE U OecrpoBOIHOE

coeauuenue mo texuonoruu Wi-Fi)

Professional
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