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

HucuuninuHa «YpaBHEHMsT MaTeMaTH4eCKOW (U3MKM U1  TOPHBIX
UH)XCHEPOB» SIBJIAETCA OJHUM U3 BAXKHBIX KypCOB I M3YYEHHUS OCHOBHBIX
pa3fenoB pa3BeJOYHOM TeO(U3UKH, ILIUPOKO MPUMEHSIEeMOW TMpH MOHMCKaX
He(TEra3oBbIX MECTOPOXKICHUH, T'€0JIOTUYECKOM KapTUPOBAHUH, B PEILICHUU 3a7a4
VH>KEHEPHOU I'€0JIOTHH.

[enstMmu OCBOCHMSI JUCUMUIUIMHBI «YpaBHEHUS MaTeMAaTHYECKOH (U3NKU
JUIS TOPHBIX MHXKEHEPOB» SIBISAIOTCA: (PyHIaMeHTadbHasi MOATOTOBKAa B 00JacTu
mudepeHIManbHbIX YpPaBHEHUH C YaCTHBIMU TMPOHU3BOAHBIMH, OBJIAJCHHE
AHAJIMTUYECKIMH METOJaMH MaTeMaTH4eCKON (DM3HMKH; OBIIAJICHHE COBPEMEHHBIM
MaTEeMaTHYECKUM aInapaToM sl JAJbHEHIIEro UCIOJIb30BaHUS 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 1Tl TOPHBIX HHKEHEPOBY SIBJISTIOTCS

— U3YYCHHE OCHOBHBIX METOJOB HAXOXACHHUS TOYHBIX pEIICHUI
ypaBHEeHUN MartemaTudeckol ¢usuku: ypaBHeHus Jlamnaca, ypaBHEHUs
KoJIeOaHUM, YpaBHEHHUH TEIJIONMPOBOIHOCTH U Tuddy3uu;

— U3Yy4YeHHE OCHOBHBIX METOJOB JIOKa3aTEeNbCTBA CYIIECTBOBAHUS
pelieHni HauaabHO-KPAeBbIX 3a]a4 JUIsl YKa3aHHbBIX YPaBHEHUN;

— O3HAKOMJIEHHE C MPUOIMKEHHBIMH METOJaMU pEIICHUS 3THUX
YpPaBHECHUM;

— MPaKTUYECKOe NMPUMEHEHUE YpPaBHEHUN MaTEeMaTHYECKON (QU3UKHU st
MOJIETTUPOBAHUS PA3IMYHOTO POJIa MPOIIECCOB U SIBJICHUA.

O6bexkTamu pohecCHOHATTBHOM AESITETFHOCTH BBIITYCKHUKOB, OCBOMBIINX
IpOrpaMMy CIICIIMATUTETa, SBISIOTCS TOPHBIC MOPOABI M TEOJIOTUYECKHE Tella B
3eMHOMU KOpe, TOpPHbIE BEIPAOOTKH.

1.3. MecTo tucHUIINHBI (MOAYJIs1)
B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMmbl

JucuuminHa «YpaBHEHUS] MaTeMaTH4YeCKOW (U3UKH I TOPHBIX
WHXXEHEPOB» BBeJeHA B y4eOHble TUIAaHBI TOJTOTOBKH  CICIHAIHMCTOB
(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, unraeTcs B msITOM CEMECTpE.

JlucruninHa TpeaycMOTpeHa OCHOBHOM 00pa3oBaTeNbHON MPOTPaMMOI
(OOIT) KyoI'Y B 00béMe 3 3auetHbix enuuui] (108 yacoB, HTOroBBIN KOHTPOJIb —
3a4er).

[IpeamecTBytomue  JUCHUIUIMHBI,  HEOOXOIWMBIE I W3YYCHHS
JTUCIUTUIMHBL «YPAaBHEHHSI MaTeMAaTUUeCKOW (DU3HUKHU [T TOPHBIX WHKEHEPOBY!
«l'eonorus», «llerpodusuka», «Marautopassenka», «bypeHue CKBaKUHY,
«CTpykTypHO-Tpaduueckas oopadboTka reosioro-reohpu3nIecKux JaHHBIX).

[locnenyroiue AUCUMIUIMHGI, 711 KOTOPBIX JaHHASI TUCUUILIMHA SIBISETCS
MPEANIeCTBYIOMEH: «JJIEKTPOMArHUTHBIE M aKyCTHUYECKHE  HCCIICIOBAHUS
CKBOXHH», «Ammaparypa u 000pyIOBaHHE TE€O(PU3NYECKUX MCCICIOBAHUN
CKBaXHH», «HTepnperanus NaHHBIX re0U3NIECKUX HCCIICIOBAHUN CKBAKHHY,
«I"e010r0-TEXHOJIOTMYECKUE HCCIIEAOBaHUS B Ipoliecce OypeHUs CKBaXXUH» B
COOTBETCTBUH C YUYCOHBIM TIJIAHOM.

1.4. IlepeyeHb MUIaHUPYEMBIX Pe3yJIbTATOB 00y4eHHS
M0 JMCUMILVINHE (MOIYJII0), COOTHECEHHBIX € IVIAHUPYEMbIMHI
pe3yJbTaTaMHi OCBOCHHS 00Pa30BaTe/IbHOI NIPOrPaMMBbI

N3yuenune nanHO#M ydyeOHOUM JUCIUIUIMHBI HAMPABIEHO Ha (OpMUpOBaHUE
y 00y4arImuxcs CASAYIOMUX KOMIETEHIUMI:

KOJ1 ¥ HANMEHOBAHHE Pe3ynbraThl 00y4eHus 110 AUCIUILUINHE
(3Haem, ymeem, anadeem
(HaBLIKU U/UiU Onvlm 0esmenbHOCmu))

HHAUKATOpa

OIIK-3. CmocobeH TPUMEHATh OCHOBHBIE  TOJIOXKEHUS  (yHIAMEHTaIbHbIX
€CTECTBEHHBIX HayK M HAay4YHBIX TEOPHUI IPHU NPOBEJCHUU HAYUYHO-HCCIIE0BATENbCKUX
paloT MO M3YYEHHIO U BOCTIPOHU3BOJCTBY MUHEPATIHHO-CHIPHEBON 0a3bl

3HaeT OCHOBHBIE THUMBI AU PEepeHIHATBHBIX
YpaBHEHHH €  YaCTHBIMH  IPOU3BOIHBIMH;
OCHOBHBIE METO/Ibl HAXO0XKJIEHUSI TOUHBIX PEIICHU
ypaBHEHHI MaTeMaTHUECKOH (HpU3HMKH

YMeer pemiatb UM HCCIEIOBaTb OCHOBHBIC THIIBI

NOIIK-3.1. Bnageer 0CHOBHBIMU nudepeHIMANIbHBIX  YPaBHEHUH C YacCTHBIMH

IIOJIOKCHUSAMU (byHI[aMeHTaJIBHBIX MMPOU3BOAHBIMU

€CTECTBCHHBIX HAyK U HAYYHBIX TCOPUH | Brajmeer mpakTHYECKMMH HaBBIKAMH B PEIICHUU U
HUCCIICO0BaHUU OCHOBHBbIX THUITIOB
nudepeHIAIBHBIX  YPaBHEHUH C YaCTHBIMH
IMPOU3BOAHBIMU; HadYaJIbHBIMHU HaBbIKaMH

MaTeMaTHYECKOTO  MOJICJIMPOBAHUSI  TEOJIOTO-
reo(U3NIeCcKuX nouei

NOIIK-3.2. [TpuMeHsieT OCHOBHBIE 3HaeT METOABl J10KA3aTeNbCTBA CYHIECTBOBAHUS
MOJIOKEHUS (DyHIaMEHTaTbHBIX peuieHui  HavyaldbHO-KPAEBBIX  3a4ad IS
€CTECTBEHHBIX HayK U HAyYHBIX TEOPUH ypaBHEHUI MaTeMaTH4eCKON (hU3UKHI

IpY IPOBEIEHUH padoT O U3YUEHHIO U | YMeeT MIPOBOJIUTH aHaIn3 ypaBHEHUI
BOCIIPOU3BOJICTBY MUHEPAIIBHO- MaTeMaTU4ecKol (U3UKKU [ MOJAETMPOBAHUS
CBIPbEBOI1 0a3bl reoJIoro-reopu3NYecKiX  MPOILECCOB;  CTaBHUTh




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

Ko 1 HanmenoBanue
WHJIMKATOpa

3aJadyy C  HAYaJIbHBIMH M  TPaHUYHBIMH
YCIOBHUSMH,  KJIACCH(PUUIUPOBATH  YpaBHEHHS
MaTeMaTH4eCKOW (PU3MKH JUI TOPHBIX MHKEHEPOB
Brnaneer crocoOHOCTBIO BBIMONHATH HAYKOEMKHE
pa3paboTKu B  0O0JacTH  CO3MaHHMS  HOBBIX
TEXHOJIOTMM T€0JOTMYECKOM pa3BEAKHU, BKIIOYAs
MOJIETTUPOBaHUE CUCTEM U IIPOLIECCOB,
AaBTOMATHU3AINI0 HAYYHBIX MCCIEA0BaHUN

[1K-3. CriocobeH pemaTh npsiMble U 00paTHbIC (HEKOPPEKTHBIC) 3a/1aun Teo(U3UKU Ha
BBICOKOM ypOBHE (DyHAaMEHTAIIBHON MOATOTOBKH 10 TEOPETHUYECKUM, METOAMUYECKUM
U aJTOPUTMHYECKHM OCHOBAM CO3/IaHHSI HOBEHIINX TEXHOJOTUYECKUX TeO(DU3NICCKUX
IPOIIECCOB

3HaeT OCHOBHBIC IIOHATUA TCOPpHUU
nudepeHIAIbHBIX  YPaBHEHUH C YacCTHBIMH
IMPONU3BOAHBIMH, OIMPCACIICHUSA u CBOIICTBa
MaTEeMaTHYEeCKNX OOBEKTOB B HOTOM 007acCTH,
(GOpMYITMPOBKH  yTBEP)KIACHHHA, METOIBI  HX

JIOKa3aTeNbCcTBa,  BO3MOXHBIE  cdepbl  UX
UIIK-3.1. BnageeT TeOpeTHYECKUMH, MIPUIIOKEHU; YpaBHEHUS B YaCTHBIX
METOJUYECKUMH U aJTOPUTMUYECKUMU IIPOU3BOJHBIX TUNepOOTUIECKOrO0,
OCHOBAM CO3/IaHUSI HOBEHIIINX 1apaboIMYecKOro M SJUTMITUYECKOTO THIIOB
TEXHOJIOTHYECKUX Te0(hU3NICCKUX YwMmeer MIPUMEHSATH METO/IbI 00paboTKu
IIPOLIECCOB uHpOpPMaLIUKY, TOITY4aeMOU IMpH Teo(U3nIecKux

HCCJIETOBAHMSIX c MOMOIIbIO METOJIOB

MaTeMaTHYeCKOH (HhU3UKH

Brnaneer MaremaTHuecKuM anmaparoM ypaBHEHUH
B YACTHBIX MPOU3BOJHBIX; METOJAMH PEIICHUS
3aJa4 U J0Ka3aTesIbCTBa YTBEPKIECHUN B 0o0jacTu
YpaBHEHUH C YACTHBIMH NMPOU3BOJIHBIMU

3HaeTr wMeToabl pemieHUs audQepeHIaTbHBIX
YpaBHEHUN C YaCTHBIMHM MPOU3BOJHBIMU BTOPOTO
nopsiKa

YMeer  OpUMEHSTh ~ KAUECTBEHHBIM  aHAIN3
pelleHuid, pemarth 3a7adyd  TEOPETUYECKOTO
xapaktepa B o00JacTH ypaBHEHHUH B YaCTHBIX

NIIK-3.2. Bnaneer crmocoOHOCTHIO MPOU3BOAHBIX; NPUBOJUTh  YpaBHEHHS K
pemaTh npsimbie 1 00paTHbIE KaHOHHUYECKOMY BHIY, peEIIaTh IIOCTABICHHYIO
(HEeKOppEKTHBIC) 3a/1a4M TeO(DU3UKH 3a/1ayy MaTeMaTHIeCKON (PU3HKH

Brnageer cmocoOHOCTRIO pemiaTh MpsIMbIE |
oOpaTHbIe (HEKOPPEKTHBIC) 3a7a4l Teo(hU3UKH Ha
BBICOKOM YpOBHE ()yHIaMEHTAIbHOI MOATOTOBKI

o TEOPETUYECCKHM, METOIMYECKUM "
AITOPUTMUYCCKHUM OCHOBAM CO3JaHUSA HOBEHINX
TEXHOJIOTHIECKUX re0(hN3NIECKHX TPOIIECCOB

PCSYJIBTaTBI O6y‘-IeHI/I$I o AUCHUIIIMHC  AOCTUTAKOTCA B paMKax
OCYyIICCTBJICHHUA  BCEX  BHJOB KOHTAKTHOM M  CaMOCTOSITEIbHOM pa60TBI
O6yanOIHI/IXC}I B COOTBETCTBUM C YTBCPIKACHHBIM y‘l€6HBIM IMJIaHOM.



NuankaTopel JAOCTHXKEHHUS KOMIETEHLUH CUUTAIOTCA CHOPMHUPOBAHHBIMU
IPU JOCTUKEHUH COOTBETCTBYIOIINX UM PE3YIbTaTOB O0YUEHUS.

2. CTPYKTYPA U COAEP KAHUME JUCIHUIIJIMHBI

2.1. PacnpeaesieHue TPy10éMKOCTH JMCUMILIMHBI 10 BUIaM padoT

OObmass TpymOEMKOCTh IUCIUIUIMHBI COCTaBISIET 3 3a4eTHBIC CIMHUIIBI
(108 gacoB), ux pacrnpejeneHue 1Mo BujaaM padoT NpeJICTaBICHO B TaOIHIIE.

@opma 00yueHus |
Bcero OYHas 3a04Has
Bunpr pabot
4acoB 5 cemectp | 6 cemectp
(dachrn) (gachr)
KonTtakTHasi padoTa, B TOM 4ncJie: 57,2 57,2
AyauTOpHBIE 3aHATHS (BCEro):
3aHATHSA JIEKIIMOHHOT'O THUIIA 34 34
1a00paTOpHBIC 3aHATHUS — —
MIPAKTUYECKHUE 3aHATUS 18 18
WNnas koHTaKTHasA padora:
KoHTpoJib caMOoCTOSTENHHOM pabOThHI
5 5)

(KCP)
ITpomexxyrounas arrecramus (MKP) 0,2 0,2
S:c\:;)ec:msnenbﬂaﬂ pabora, B TOM 50,8 50,8
CamocTosiTeNbHOE W3y4YCHHUE
pa3aenos, CaMOIIOTOTOBKA
(mpopaboTka " MOBTOPCHUE
JCKIIUOHHOTO MaTepuana u 35 35
Marepuaia y4eOHHKOB M y4EeOHBIX
mocoOui, IIOATOTOBKA K
7a00paTOpHBIM U IPAKTHUYECKUM
3aHATUAM, KOJUIOKBUYMAaM 1 T.,Z[.)
IToaroToBKa K TEKyIEeMy KOHTPOJIO 15,8 15,8
KoHTpoJib:
[ToaroroBka Kk 3K3aMeHy _ _
Oo6masn yac. 108 108
TPYAOEMKOCTb | B TOM YHCJIE

KOHTAKTHAas 57,2 57,2

pabora

3a4. ell. 3 3

2.2. Conep:kanue U CHUILTHHBI

Pacnipenenennie BUoB yueOHOW pabOTHI U UX TPYAOEMKOCTH IO pa3aeiaM
JUCIUTUTUHBI.
Pazpensl (TeMbl) TUCHMIUIMHBI, U3y4YaeMble B 5 CEMeCTpe.



KonuuecTBo 4acoB
Ne HanmeHnoBanue
BHEAYJIUTOPHAA
pasnena paznemnoB (Tem) peero | 2YAUTOpHasi pabora pabota
J JIP 13 CPC
1 2 3 4 5 6 7
1 Huddepennnanbapie ypaBHEHUS 26 9 . 4 13
C YaCTHBIMU MPOU3BOJHBIMU
2 VYpaBHeHUs KoJeOaHMi 25 7 — 5 13
3 YpaBHEHHs TEMIONPOBOAHOCTH 26 8 o 5 13
u mubdy3umn
4 VYpasuenue Jlamnaca 25,8 10 — 4 11,8
Hmoezo no pazoenam 1028 | 34 . 18 50.8
OUCUUNTUHDBL
KonTposb camocrosiTennbHOM 5
pabotel (KCP)
[IpoMexxyTouHas aTTecTanus 02
(MKP) ’
ITogroroBka K TeKymemy .
KOHTPOJIIO
OO01mas TpyJI0eMKOCTh 110 108
JUCIUTIIINHE
2.3. Conep:kanue pa3jaesioB (TeM) IMCUUILIHHBI
2.3.1. 3aHATHA JeKIMOHHOT0 THIIA
[IpyHIIMI TOCTPOEHUS MPOrpaMMbl — MOJYJIbHBIM, Oa3UPYIOMIUACS Ha
BBIJICJICHUH KPYIHBIX pasliesioB (TeM) MOporpaMMbl — MOJYyJEH, HMEIOINX

BHYTPCHHIOIO B3aMMOCBSI3b W HANpPABJICHHBIX Ha JOCTHIXKEHHWE OCHOBHOM II€NH
MpernojiaBaHusl JUCIUIUIMHBL. B COOTBETCTBMM C MPHUHIUIIOM TMOCTPOEHUS
OporpaMMbl W [EJISMH  TPETNoJaBaHUs TUCHUIUIMHBI Kypc ““YpaBHEHUs
MaTeMaTHYeCKOH (M3MKU i TOPHBIX HWHKEHEPOB” CONIEPXKUT 4 MOy,
OXBAaTHIBAIOIINX OCHOBHBIC Pa3feiibl (TEMBI).

Coneprxanue pa3aenoB (TeM) UCIUIUIMHBI TPUBEACHO B TaOIHIIE.

dopma
Ne HaumenoBanue P
Coneprxanue paszena (TeMbl) TEKYILETO
pa3nena pazzena (TeMbl)
KOHTPOJIS
1 2 3 4
OpnHoponnbie nuHEWHbIE auQhepeHIInaIbHbIC
I[I/I(b(bepeHHI/IaJILHLIe YpaBHCHUA C YaCTHBIMHU TIPOU3BOJHBIMH U
cBoiictBa ux pemeHuil. Oneparop Jlammaca B KP, YO,
1 YPaBHEHUS C YACTHBIMU
MOJISIPHBIX, [MJIMHIPUYECKHX U CHEPUUIECKUX T
TPOU3BOAHBIMU koopauHatax.  Kimaccudukanmss — THHEHHBIX
muddepeHIManTbHBIX yYpaBHEHUH C YaCTHBIMHU




Ne
pasnena

HaumenoBanue
pasnena (TeMbl)

Coneprxanue paszena (TeMbl)

dopma
TEKYIETOo
KOHTPOJIS

MIPOU3BOIHBIMU BTOPOTO HOpPSIKA.
KoppektHoCcTh IIOCTaHOBKH 3amaqy
MaTeMaTH4ecKOi pu3uku

YpaBHeHHs KoieOaHU

BeiBog ~ ypaBHeHHMs — KoneOaHMA  CTPYHBI.
IlocTaHOBKAa HayaldbHBIX M KPAEBBIX YCIOBUM.
Konebanuss 6eckoOHEUHOW M TMOTYyOEeCKOHEUHOM
ctpyasl. Merox [lamambGepa. beckoHeuHas

CTpYyHa. dopmyna JHamambepa.
Pacmipoctpanenue BOJIH OTKJIOHEHWUSI.
Pacnipoctpanenune BOJTH UMITyJIbCA.

[TonybGeckoneunass crpyHa. Meron Dypse.
Crosiune BOJHBL. BbIHYXIEHHBIE KOJICOaHMS
crpynsl. Komnebanus cTpyHsl B cpene ¢
compotuBiieHueM. IIpogonpHbie  KoseGaHUs
crepxks. IlocTaHoBka 3amaum U METOA
pemienusa. KpyrunbHble — konebaHusi — Baia.
YpaBHeHUs KPYTUIIBHBIX KoJIeOaHUH.
KpyrtunpHbele konebaHusi Baja C JUCKOM Ha
OTHOM KOHIIE. OJEKTPHUUYECKHE KoyeOaHus B
JUIMHHBIX OJHOPOJHBIX JHHMSX. Tenerpadnoe
ypaBHeHue. Jlunus ©Oe3 morepsb. Jlunus 6e3
HCKa)KCHMUSI. JIluHMM ~ KOHEYHOM  JUIMHBL
VYpaBHeHune KkonebaHmii MeMOpaHbl. BwiBOj
ypaBHEHHUs KoJjiebaHui memOpanbl. HavanbHbie
u KpaeBble YCJIOBHSL. Konebanus
npsMOyroyibHOM ~ MeMOpaHbl.  CoOCTBEHHBIE
¢byakuu.  Cros;laMe BOJIHBI  TPSIMOYTOJILHOM
MeMOpaHnbsl. Bropas wuacte wmetoma Dypne.
JiBoiinble psabpl Pyppe. CrosuMe BOJHBI C
OJIMHAKOBOM YacToTOW. YpaBHeHue beccens.
VYcnoBue oproroHanbHocTH (GyHKuMA beccens
HyneBoro nopsaka. yukuuu beccens nepBoro
nopsiaka. Komebanust  kpyrinoit  MeMOpaHsbl.
Crostune BOJHBI KPYTJIOH MEMOpPaHbI

KP, YO,
JIKP

YpaBHeHUs
TEIUIONPOBOHOCTH U

i y3un

VYpaBHEHHE  JIMHEHMHOW  TEIUIONPOBOAHOCTH.
BriBoa ypaBHEHUSA JIMHEWHOMN
TerionpoBogHocTu. HavanpHoe U KpaeBble
yciioBuU. TemnonpoBOIHOCTh B CTEpXKHE IMpHU
HAIMYUK ~ TEIJIOOOMEeHa  4Yepe3  OOKOBYIO
MTOBEPXHOCTb. TennonpoBOIHOCTD B
O0eckoHeyHOM cTepxkHe. Meton Dypee s
O0eckoHeyHoro  crepkHs.  I[IpeoOpa3zoBanme
pelleHns  ypaBHEHUS  TEIIONPOBOJHOCTH.
OyHIaMEeHTaTbHOE pelieHue ypaBHEHUs
TEIUIONPOBOAHOCTH M €ro (PU3MYECKHIl CMBICIL.
TemnonpoBOAHOCT, B KOHEYHOM  CTEpIKHE.
IIpuBenenne K 3agaye C  OJHOPOJHBIMHU
KpaeBbIMU  YCJIOBHSIMH. Metron ~ Dypee.
PacnipocTpaneHue Tenna B CTEp)KHE B Cllydasix
MOCTOSIHHOM ~ TemmepaTyphl Ha KOHIAX HWJIU

KP, YO




dopma
Coneprxanue pazjena (TeMbl) TEKYIETOo
KOHTPOJIS

No HaumenoBanue
pasnmena pasnena (TeMbl)

TEIUIOM3OJSIMA ~ KOHIOB.  OOmmid  ciyuait
KpacHbIX  yclioBui. TemnonpoBOJHOCTH B
noJlyOeCKOHEUHOM CcTepikHe. Pacnpoctpanenue
TeIla NpU TEIUIOM3OJSALUU WU TOCTOSHCTBE
TEMIIEpaTypbl ~ KOHIA  CTepXkHS.  BrIBofg
ypaBHEHUS TEIIONPOBOAHOCTH B
IIPOCTPAHCTBEHHOM  ciaydyae. HauanbHoe U
KpaeBble ycioBusa. PacmpoctpaHeHue teria B
OTHOPOAHOM  LuiIMHApe.  PacmpoctpaneHue
TeIla B OJHOPOJHOM Imape. YpaBHEHHUE
midy3un. YpaBHEHHS TEIUIONPOBOJAHOCTH U
mudy3un ¢ KpaeBbIM YCIOBHEM, 3aBUCSIIIUM OT
BpEMEHU

KpaeBbie 3amaum gns ypaBHeHusa Jlammaca.
Meton ¢yukmuu ['puna mist 3amaun Jupuxie
(TpexMmepHbIi ciaydait). Meron ¢yukmuu ['puna
g 3amaun [upuxne (ABYMEpHBIH cilydaid).
3agaya Helimana. Pemenne 3amaum Jupuxiie
JUIsL 1Iapa W TMOJYNpPOCTpaHcTBa. Pernenue
3ajaun Jlupuxie Juis Kpyra U MOJYINIOCKOCTH. | KP. VO
4 Vpasuenue Jlamnaca Meron ®ypee s ypaBHenus Jlammaca. o
JIBymepHoe ypaBHeHue Jlammaca u 3amaya
Jupuxie nus kpyra. Pasnenenue nepeMeHHBIX B
TPEXMEPHOM YPaBHEHUHU Jlannaca B
chepuueckux  KoopauWHATaX.  MHOTOYJICHBI
Jlexxannpa. Pemenue 3anaun Jlupuxie nis mapa
B OCECMMMETPUYHOM CIIydae pa3JIOkKEHUEM IO
MHorowieHam Jlexanapa

dopMa TeKymero KOHTpoJisi — KOHTpoJdibHbIE paboTel (KP), momamiame
koHTpoJbHBIE paboThl (JIKP), ycrHerit onpoc (YO), TectupoBanue (T).

[Ipu U3yyeHUn AUCHUIUIMHBI MOTYT IPUMEHSATHCS JIEKTPOHHOE 00yUYEHUE,
JMCTAHIIMOHHBIE 00pa3oBaTebHbIe TeXHOJOTHH B cooTBeTCcTBHH ¢ DI'OC BO.

2.3.2. 3aHATHA CEMMHAPCKOI0 THIIA
(mpakTHYecKHe / ceMUHAPCKHE 3aHATHsI/ JIaDopaTOpPHbIe padoThI)

[lepeueHb TMpaKTUYECKUX 3aHATUH 1O JUCHMIUIMHE YPpaBHEHUS
MaTeMaTU4YeCKON (hM3HUKHU ISl TOPHBIX MHXKEHEPOB” TIPUBECH B TAOIHUIIE.

Ne HaumenoBanue Dopma
TemaTrka mpakTHYECKUX paboT TEKYIero
paznena paznena (TeMbl)
KOHTPOJIS
1 2 3 4
1 Juddepennmanbapie Pemenne nudepeHIaNbHOTO  YpaBHEHHS C KP-1
yYpPaBHEHHUS C YACTHBIMHU | YACTHBIMH NTPOM3BOIHBIMU T-1




Ne Haunmenosanune Popma
pasena pasjiena (Tembi) TemaTrka IpakTUYECKUX paboT TEKYLIETO
KOHTPOJIA
IIPOU3BOJHBIMU [IprBeneHre K KaHOHHMYECKOMY BUJAY JHHEHHBIX
YPaBHEHHI C YAaCTHBIMH HPOHM3BOJHBIMU BTOPOTO KP-2,
nopsiika ¢ JOBYMS UM Tpems He3aBucuMbiME | YO-1
IepEeMEHHBIMH
OGiiee perieHne ypaBHEHHs KOIeOaHi KP-3
Pemenne 3amaum  Komm  ans  BOJHOBOTO Kp-4
ypaBHEHUS
2 VpaBHeHI/IFI KOJIeOaHUH Pemennie n uccnemoBaHue 3a7ad O KOJIEOAHUSIX KP-1
CTPYHBI ¥ CTEPIKHS JIKP-
Pemienne u wuccienosanve 3amad o kpyrioii | JIKP-2,
MeMOpaHe YO-2
Pemenue HEOJTHOPOIHOTO ypaBHEHUS
VpaBHEHHs TETJIONPOBOJIHOCTU C OAHOPOAHBIMU I'PAaHUYHBIMU KP-5
3 | TeIUIONPOBOAHOCTH U YCIOBUAMH.
nuddy3un Pemienne  ypaBHEHHMS  TEMJIONPOBOAHOCTH  C KP-6,
HEOTHOPOIHBIMU TPAHUYHBIMU YCIOBUSIMU VO-3
KP-7,
4 Vpasnenue Jlannaca Pemienne 3amau Ha COOCTBEHHBIC 3HAUCHHS H vVO-4
coOcTBeHHbIe (QyHKIMHU oneparopa Jlammaca T-2
dopma  TEKyWIEro KOHTPOJsSI —  3alluTa KOHTPOJBHBIX  paboT

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

[Ipu u3yueHun AUCIUIUITMHBI MOTYT IPUMEHSATHCS AIEKTPOHHOE 00yUYeHUE,
JTUCTAHITMOHHBIC 00pa3oBaTelibHbIe TeXHOI0THU B cooTBeTcTBUHU ¢ DI'OC BO.

2.3.4. IllpumepHasi TeMaTHKAa KypPCOBBIX padoT (IPOEKTOB)

KypcoBeie  paGoTel  (MPOEKTHI) MO  JWCHMIUIMHE  YpaBHEHUS
MaTeMaTU4YeCKON (DPM3UKHU ISl TOPHBIX HHKEHEPOB™ HE MPEIYCMOTPEHBI.

2.4. IlepevyeHb y4eOHO-METOAMYECKOT0 O0ecredeHUust
JJISI CAMOCTOATEJILHOM PadoThI,
00y4aromuxcs no JMCHUIJINHE (MOIYJII0)

[lepeyenp y4eOHO-METOAMYECKOTO OOECHeueHUs! sl CaMOCTOSATEIbHOU
paboThl, 0O0YUaIOIIKUXCSA MO AUCHMIUIMHE (MOIYII0) MPUBEAECH B TAOIUIIE.

[lepeuenb yueOHO-METOUUECKOTO
Ne Bug CP oOecrieueHns JUCIUTUTNHBI TTO BHITIOTHEHUTO
CaMOCTOSTEILHON pabOThI
1 2 3
1 |CP Meroanueckue YKa3aHHUs 110 OpraHHU3aLNH
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CaMOCTOSITEIBHOW ~ paboOThl MO  AWCIUIUIAHE
“YpaBHeHUs MaTeMaTH4YeCKOW (PU3UKHU ISl TOPHBIX
WHKEHEPOB”, YTBEPKIACHHbBIC kadenpoit
reopU3N4IeCKuX METOJOB TIOMCKOB W Pa3BEJKH,
npotokos Nel4 ot 11.06.2021 1.

Metonuyeckue peKOMEHAAMM 1O  HaIlKUCaHUIO
KOHTPOJBHBIX paboOT, yTBEpXKIeHHBbIE Kadempoii
reoU3N4IeCKuX METOJOB TIOMCKOB W Pa3BEJKH,
npotokoa Nel4 ot 11.06.2021 r.

2 |KontponpHas pabora

Y4eOHO-METONUYECKUE MaTepHalibl JUIsi  CaMOCTOSITENIBHOM — paboThI
oOy4aromuxcsi U3 4Mcia MHBAIMIOB U JIML ¢ OTPAaHUMYEHHBIMH BO3MOXHOCTSMU
3n0poBbs (OB3) npenocraBustorcs B popmax, aJlalTUPOBAHHBIX K OTPAaHUYECHUAM
UX 3/10pOBbS U BOCTIIPUATHUS HHPOPMAIUU:

JUtst TiL ¢ HapyIIEeHUSIMU 3PEHUS:

— B Me4aTtHoi ¢popMe YBEIMYECHHBIM IIPUPTOM,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JUis U1 ¢ HapyIIEHUSMHU CIyXa:

— B meyatHoi ¢opme,

— B (popMe JIEKTPOHHOTO TIOKYMEHTA.

JIjist L ¢ HapyIIeHUsIMUA OTIOPHO-/IBUTAaTEIBLHOTO anmnapara:

— B meuatHo# opme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepeYeHb MOXKET ObITh KOHKPETU3HUPOBAH B 3aBUCUMOCTHU OT
KOHTHHI€HTa 00yYaroUIXCs.

3. OBPA3ZOBATEJIBHBIE TEXHOJIOT'UH

OOmMM BEKTOPOM HW3MEHEHHUs TEXHOJIOTUM OOy4YeHHUs JOJDKHBI CTaTh
aKTUBH3AIMs CTYJEHTA, MOBBIIICHHE YPOBHS €r0 MOTHUBAIlUM M OTBETCTBEHHOCTH
3a Ka4eCTBO OCBOEHUSI 00pa30BaTeIbHON IPOrPAMMBI.

[Ipu peanu3zanuu pa3nUUYHBIX BHIOB y4eOHOW pabOThl MO IWUCIUIUIMHE
«YpaBHEHHsS] MaTeMaTHYECKOW (PU3UKHU JJIi TOPHBIX WHKEHEPOB» HCIOJIB3YIOTCS
cienyroire 00pa3oBaTelbHbIC TEXHOJIOTUH, IPUEMBI, METOJIbI U AKTUBHBIE (DOPMBI
00yueHHUs:

1) pa3zpaboTka U UCMOIBL30BAaHNE AKTUBHBIX (DOPM JIeKIUH (B TOM YUCIIC U C
MPUMEHEHUEM MYJIbTUMEIUMHBIX CPEJICTB):

a) mpoOJIeMHas JICKITUS,

0) JIeKIUs-BU3yaInu3aIlus;

B) JIEKIIUA C pa300pOM KOHKPETHOI CUTYallHH.

2) pa3paboTKa 1 UCHOJIb30BAHNE AKTUBHBIX (POPM MPAKTUUECKUX PAOOT:

a) mpakThyeckas padbota ¢ pa300poM KOHKPETHOW CUTYaIlUH,

0) OuHapHOE 3aHATHE.
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B coueranuu ¢ BHeayuTOpHOI pabOTON B aKTUBHOM (hOpME BBIMOTHSIETCS
TaK>)Ke BBIMOJTHEHUE KOHTPOJIUPYEMBIX caMOCTosATeNbHBIX padboT (KCP).

B mporecce npoBeneHUs: JEKUMOHHBIX 3aHATHM M MPAKTHUYECKHX PAdOT
IIPAaKTUKYETCS LIMPOKOE HCIOJIb30BAHUE COBPEMEHHBIX TEXHUYECKHUX CPEICTB
(mpoekTopsl, UHTEpakTUBHBIE 10CKU, MHTepHeT). C ucnonszoBanueM HHTepHera
OCYIIECTBIISIETCS JOCTYyNl K ©a3aM JaHHBIX, HWH()OPMALMOHHO-CIIPABOYHBIM U
MIOMCKOBBIM CUCTEMAaM.

JUIs. U1 ¢ OrpaHUYEHHBIMM BO3MOKHOCTSIMHU 3[0POBbsI IIPEAYCMOTPEHA
OpraHu3anys KOHCYJIbTAlUN C UCIIOJIB30BAHUEM NIEKTPOHHOM IIOYTHI.

4. OHEHOYHBIE CPEJACTBA IJIAA TEKYIEI'O KOHTPOJIA
YCHEBAEMOCTH U IPOMEXYTOUYHOM ATTECTAIIUN

OueHOYHbIE CpEACTBA MPEAHA3HAYEHBI [JII KOHTPOJS M  OLICHKH
00pa3oBaTeNbHbIX JOCTHKEHUI 00y4YaroluXcsi, OCBOMBIIMX MPOTrpaMMy yueOHOU
JTUCIHUIUIMHBL « Y paBHEHUSI MAaTeMAaTUYECKON (PU3UKHU AJI1 TOPHBIX HHKEHEPOBY.

OueHouHbIE CpEICTBA  BKJIKOYAET KOHTPOJBbHBIE MaTepuaibl IS
MPOBEICHUS TEKYIIEro KOHTPoJsl B (OpMe KOHTPOJIBHOW pabOThI, JOMAIIHSA
KOHTpOJIbHAsA paboTa, YCTHOTO oOmpoca, pedeparoB, TECTOB U MPOMEKYTOUHOU
aTTecTalu B popMe BOIPOCOB K 3aUETYy.

HaumenoBanue onieHOUHOTO
Konx u HanmenoBanue CpCacCTBa
Ne Pesynbrater 00yueHus
MHAUKATOpa TEKYIIUHA | IIPOMEXYTOYHAs
KOHTPOJIb aTTecTanus
3HaeT OCHOBHBIE THIIBI
mddepeHIranbHbIX
YpPaBHEHUH C  YacCTHBIMH
Bomnpocs! Ha
1. NPOM3BOJAHBIMH;  OCHOBHBIC KP-1
3auete 1-6
METO/]Ibl HaXOXKIEHHS TOUHBIX
peLieHuin YpaBHEHUH
MaTreMaTHu4ecKo (Pu3nKu
NOIIK-3.1. Bnaneer Ymeer pemars u
OCHOBHBIMH UCCIIEIOBAaTh OCHOBHBIE THUIIBI
2 MOJI0KEHUSIMU g hepeHInaTbHBIX KP-2 Bonpocer Ha
' e 3agere 7-12
(byHIaMeHTaNbHbBIX YpaBHEHH €  YaCTHBIMHU
€CTECTBCHHBIX HAYK U | POU3BOIHBIMH
HAay4YHBIX TEOpUHN
ya p Bnaneer NPAKTUIECKUMU
HaBbIKAMH B pEUICHUH U
UCCIIeIOBAaHUH OCHOBHBIX
3 TunoB  auddepeHIuaIbHbIX VO-1 Bormpocsr Ha
' YPaBHEHUH C  YacCTHBIMU 3ayere 13-19
MIPOU3BOIHBIMU; HAYaJIbHBIMU
HaBBIKAMU MaTEeMaTHYECKOTO
MOJIETTUPOBaHUS reosoro-
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reo(U3NIecKux nosnei

NOIIK-3.2. [Tpumensier
OCHOBHBIE I10JIOKEHHUSI
dbyHIaMEHTATBHBIX
€CTECTBEHHBIX HAayK U
HAaYYHBIX TEOPUM TIPHU
pOBEIEHUH paboT 1o
U3Y4YEHUIO U
BOCIIPOU3BOICTBY
MHUHEPAIbHO-CHIPbEBOM
0a3bl

3HaeT
JI0Ka3aTesIbCTBa
CYILIECTBOBAHUSA peleHui
HayaJbHO-KPAEBBIX 3a1a4 s
YpPaBHEHUN MaTeMaTU4YeCKOMN
buzukn

METO/IBI

KP-3

Bomnpoce! Ha
3auete 20-27

YMeeT npoBOAWTH aHAIU3
YPaBHEHUN MaTEeMaTU4YECKON
Gu3uKN 11 MOJEINPOBAHUS
r€0JIOr0-re0(hU3NIECKUX
IIPOILIECCOB; CTABUTh 3a/ady C
HAYaJIbHBIMH U TPAaHUYHBIMU
YCIIOBUSIMH,
KJ1accu(UIUpPOBaTh
yYpaBHEHMsI MaTeMaTH4eCcKOn
¢buzukn TUIS TOPHBIX
HUHXEHEPOB

KP-4

Bomnpocs! Ha
3ayere 28-34

CITOCOOHOCTBIO
BBITIOJIHATH HayKOGMKI/Ie
pa3paboTKu B obnactu
CO3daHHA HOBBIX TGXHOJIOI‘I/Iﬁ
Tre0JIOTHYECKOU pa3BelKH,
BKJIFOYas1 MOI[GJII/IpOBaHI/Ie
CHCTEM n MIPOIIECCOB,
aBTOMAaTU3aIIuIO HayLIHI:IX
HUCCIIEIOBAHNN

Bnaneer

JIKP-1

Bomnpocs! Ha
3ayere 35-41

WIIK-3.1. Baageer
TEOPETHUCCKUMH,
METOAUYCCKUMHU U
ANTOPUTMUYCCKUMHU
OCHOBaM CO3JaHUs
HOBEHIITHIX
TEXHOJJIOTHUYCCKUX
reopu3NIEeCKuX
MPOLIECCOB

3HaeT OCHOBHbBIE TOHSTHS
Teopun audhepeHInaIbHbIX
YPaBHEHUH C  YaCTHBIMU
MIPOU3BOIHBIMH,
ONpEACIICHU M  CBOMCTBA
MaTeMaTHYeCKUX OOBEKTOB B
JTOH oOiactu,
(hopMyITUPOBKHU
YTBEPKACHUH, METOIbI WX
JI0Ka3aTeNIbCTBA, BO3MOYKHBIE
cheppl MX  NIPUIOKEHUH;
ypaBHEHHUS B YaCTHBIX
MIPOU3BOIHBIX
rUNEepPOOITMIECKOTO,
napaboIMYEecKOro U
AIUTUITUYECKOTO TUIIOB

JIKP-2,
YO-2

Bomnpoce! Ha
3auete 42-48

YMeer TpUMEHSTh METOMIbI
00paboTku UHpOpMaIuH,
MOJy4aeMoil npu
reo(U3nIecKux
UCCIICIOBAHMSIX C TIOMOIIBIO
METOHOB MaTeMaTU4ECKON
(07637041

KP-5

Bomnpoce! Ha
3auete 49-55




Bnaneer MaTeMaTHYECKUM
anmaparoM  ypaBHEHMH B
YaCTHBIX MPOU3BOHBIX;
METOAAMH pEIIEHUs 3a1ad U KP-6 Bormpocs! Ha
JIOKa3aTeabCTBa 3auete 56-62
YTBEp)KJICHUH B 00OJacTu
YPaBHEHUH C  YaCTHBIMU
MIPOU3BOIHBIMHU

3HaeT  METOAbl  PEILICHHUS
mudepeHIaTbHBIX

10. ypaBHeHudi ¢ vactHbiMH |  YO-3
IPOU3BOHBIMU BTOPOTO
nopsiika

Bomnpocs! Ha
3ayete 63-68

Ymeer MPUMEHSTh
KauyeCTBEHHBIN aHau3
peleHnii, pemaTrh 3agadyu
TEOPETHUECKOT0 XapakTepa B
obnacTtu ypaBHEHUN B
11. YAaCTHBIX MIPOU3BOIHBIX; KP-7

WIIK-3.2. Boageer IIPUBOJMTL  yYpaBHEHHMS K

KaHOHHYECKOMY BULTY,
CIIOCOOHOCTBIO peniaTh
pemarb MIOCTaBJICHHYIO
npsiMble U 0OpaTHBIE

3agaqy MaTeMaTHYECKOM
(HEKOPPEKTHBIC) 3a/1aun
buzukn
reousuku

Bomnpocs! Ha
3ayete 69-72

Bianeer CIIOCOOHOCTBIO
pemars mpsiMble U 00paTHBIC
(HEKOPPEKTHBIC) 3a/1a9un
reoQu3MKd  Ha  BBICOKOM
ypoBHE  (pyHIaMEHTaIbHON
IIOArOTOBKH Bormpocs Ha
YO-4

o TEOPETHUYECCKUM, 3auere 73-79
METOIUYECKUM u
QITOPUTMUYECKUM  OCHOBaM
CO3JIaHuUs HOBEUIINX
TEXHOJIOTUYECKUX
reo()U3NIeCKuX MPOIECCOB

12.

4.1. TunoBbIe KOHTPOJIbHbIE 32JaHUS WM UHbIe MATEPUAJIbI,
Heo0XoAMMBbIe VISl OHeHKHN 3HAHNH, YMEeHUIl, HABBIKOB U (MJIH) ONbITA
AeATeJIbHOCTH, XaPAKTEePU3YIUHUX ITAlbI (OPMUPOBAHUS KOMIIETEHIIM A
B IIpolecce 0CBOCHUA 00pa30BaTeIbHOM MPOTrPaAMMBbI

K ¢dopmam muceMEHHOTO0 KOHTPOJS OTHOCUTCS KOHMPOIbHAA pabomad,
KOTOpasi sIBJISIETCS OJTHOM M3 CIOXKHBIX (POPM MPOBEPKH; OHA MOKET IPUMEHATHCS
JUISL OLICHKW 3HAHUM MO 0a30BbIM U BapHATUBHBIM AUCIUIUIMHAM BCEX LIUKIIOB.
KoHnTposbHas paboTta, Kak mpaBuiIo, COCTOUT U3 HEOOJBIIOr0 KOJIMYECTBA CPEIHHUX
10 TPYAHOCTH BOIIPOCOB, 33J1a4 WM 3aJaHUH, TPEOYIOIHUX MOMCKa 000CHOBAHHOTO
OTBETA.
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Bo Bpemsi mpoBepkM U OIIEHKM KOHTPOJBHBIX MHUCBMEHHBIX pPabOT
MIPOBOJIUTCS aHATIN3 PE3YJIHTATOB BBIMOJIHEHUS, BBISBISIOTCS TUITMYHBIE OIMNOKH, a
TaK)Ke MPUINHBI UX TOSBJICHHUSI.

KontponbHas pabota MOXKET 3aHMMaTh 4YacThb WM IIOJIHOE Yy4deOHOe
3aHsTHE C pa300pPOM MPABUIILHBIX PEIICHUN Ha CIEAYIOIIEM 3aHSITHH.

[lepeueHb KOHTPOJIBHBIX PAOOT MPUBEACH HUXKE.

Konmponvnaa paboma Nel. Pemenne nuddepeHImaipHOr0 ypaBHEHUS C
YaCTHBIMH MPOU3BOIHBIMHU.

Kommponvnasa paboma No2. llpuBeneHrne K KaHOHUYECKOMY BHUIY
JMHENHBIX YpaBHEHUHN C YAaCTHBIMU MPOU3BOJHBIMU BTOPOTO MOPSAKA C ABYMS U
TpeMsi HE3aBUCUMBIMH MIEPEMEHHBIMU.

Konmponvnas paboma Ne3. O01iee pelieHne ypaBHEHUS KOJICOAHMIA.

Kommponvnas paboma Ned. Pemenue 3amauu Komwm 151 BOJHOBOTO
ypaBHEHUSI.

Koumponvnaa paboma NeS. Pemenne HEOIHOPOIHOTO YpaBHEHHS
TEIJIONPOBOJHOCTH C OTHOPOJHBIMH IPAHUYHBIMHU YCIOBUSMH.

Konmponvnasa paboma Ne6. Pemenue ypaBHEHHs TEIUIOMPOBOIHOCTH C
HEOJHOPOJIHBIMU TPAHUYHBIMH YCIOBUSIMHU.

Konmponvnas paboma Ne7. Pemienue 3a1ad Ha COOCTBEHHBIC 3HAYEHUS U
cobctBeHHbIe (DyHKIMM ornepaTopa Jlamaca.

Kputepuu o1ieHKH KOHTPOJBHBIX padoT:

— OLEHKAa ‘3a4T€HO” BBICTABISAETCA CTYNEHTY, €CIM OH IPABUIBHO
OPUMEHSIET TEOPETHUUECKUE TMOJOKEHUS Kypca MpH PEHIeHUH MPAKTHUYECKHX
BOIIPOCOB M 3aJlay, BIAJCET HEOOXOAMMBIMM HABBIKAMM UM MpPUEMaMU HX
BBITIOJIHCHUS, & TaKXKE MPABHUIIBHO BBITIOJHSIET pacueThl KOHTPOJBLHOW paboTHI: a
UMEHHO pPacy€T MCKOMBIX BEJIMYWH, PACUYET TMOTPEIIHOCTEH K ATHUM BEIWYUHAM,
nocTpoeHue rpaduKoB, 00bICHEHUE TTOJIYYEHHBIX PE3yJIbTaTOB U TPa(UKOB,;

— OLEHKa ‘“‘He 3a4TE€HO’ BBICTABIISIETCS CTYAEHTY, €CIM OH HE€ 3HaeT
3HAYUTEJIBHOM YaCTH NPOTPAMMHOI0 MAaTEPHUAla, B paCYETHOM YaCTH KOHTPOJIbHON
paboThl 1OMyCKaeT CyUIECTBEHHbIE OIIMOKH, 3aTPYAHIETCS OOBSICHUTh PACUETHYIO
4acTh, a TaK)K€ HEYBEPEHHO, C OOJIIIMMHU 3aTPYAHEHUSMU BBITIONTHICT 3aJaHUs
WM HE CTIPABIISIETCA C HUMU CaMOCTOSITENBHO.

Jomawnsas xoumponvnas paboma — ojaHa U3 (POPM KOHTPOJS YpPOBHS
3HaHUW CTyJEHTa U OPUEHTHPOBAHHUS €r0 B BOMPOCAX, OTPAHHMUYEHHBIX 00BEMOM
y4eOHOM TEMaTHKH.

enu nomaniHel KOHTPOJIBLHON PabOTHI:

— yriyOuTh, CUCTEMATH3UPOBATh W 3aKPENUTh TEOPETHUYECKUE 3HAHUS
CTYJICHTOB;

— MPOBEPUTH CTENEHb YCBOCHHS OJHOW TEMBI WJIM BOIIPOCA;

— BBIpa0OTaTh y CTYA€HTa YMEHHUS U HABBIKK CaMOCTOSITEIbHOM
00paboTKN MaTepuaa.

15



[lepeuenpb JOMANIHUX KOHTPOJIbHBIX PA0OT MPUBEACH HUXKE.

Homawmnsas konmponvuas paboma 1. Pewenue u ucciedosanue 3ao0ay o
KOJLeOAHUSIX CIMPYHbL U CIEPIHCHL.

Lomawnss xoumponvuas paboma Ne2. Pewenue u ucciedosanue 3a0ay o
Kpy2nou memopate.

Kputepuu o1ieHKH TOMAIIHUX KOHTPOJIBHBIX padoT:

— OIICHKA “3a4T€HO’’ BBICTABJISIETCS CTYAECHTY, €CJIA BBIIIOJIHEHO HE MEHEE
60% 3aganuii  BapuaHTa, pa0oTa BBINOJHEHAa IO CTaHAAPTHOM  WJIHU
CaMOCTOSITEJIbHO ~ pa3pabOTaHHOW METOJMKE, B OCBEUICHUMH BOIPOCOB HE
COJIEPKUTCSL TPYOBIX OLIMOOK, MO XOJy PEUICHUs! CAEJIaHbl apryMEHTUPOBAHHbIE
BBIBOJIBI;

— OILICHKA “HE 3a4TE€HO’ BBICTABIISIETCS CTYJIEHTY, €CJIM OH HE CIIPaBUJICS C
3ajaHueM (BBIMOJIHEHO MeHee 60% 3aanus), He pacKpbhITO OCHOBHOE COJIEpIKaHUE
paboThl, UMEIOTCS TPYyObI€ OIIMOKU B OCBEIICHUHU BOIIPOCOB, B PEIICHUM 3ajad, a
TaK e €l padoTa BHIMOJIHEHA HE CAMOCTOSITENILHO.

Texyiuii KOHTPOJIb YCIIEBAEMOCTU CTYACHTOB MPEACTABIISET COOON TaKxKe
YCTHBIN OIPOC.

Yemuwiti onpoc — Hanbonee pacpoCcTpaHEHHBIM METO1 KOHTPOJIS 3HAHUN
yyamuxcs. [Ipy ycTHOM onpoce yCTaHaBIMBAETCS HENOCPEACTBEHHBIM KOHTAKT
MEXIy IMpernojaBaTeieM M YYalluMcs, B IPOLECCE KOTOPOTO IPENo1aBaTellb
MOJTy4aeT MIMPOKUE BOZMOXKHOCTH JJIsi U3YUEHHS] MHAUBHUIYAIbHBIX 0COOEHHOCTEN
YCBOEHUS y4alIUMUCs y4eOHOTro MaTepuaiia.

Ileqp ycTHOTO oOmpoca: MpoBEpKa 3HAHUM YYaIUMXCS; MPOBEPKA YMEHHU
ydaluxcsi myOJu4yHO H3JIaraTh MaTepuall; (popMUpOBaHHE YMEHHM MyOJMYHBIX
BBICTYILICHUH.

Bormpocs! 11t MpoBeAEHUsI yCTHOTO OITPOCa MTPUBEIEHBI HIXKE.

Bonpocvr  ycmuozco onpoca no pazoeny Nel “ughghepenyuanvuoie
VPABHEHUsL C YACTHLIMU NPOU3BOOHBIMU .

1. Muddepenuuanbupie  ypaBHEHHS €  JBYMS  HE3aBUCHMBIMU
[IEPEMEHHBIMH.

2. XapakTepuCTUYECKOE YPABHEHUE U €T0 XapaKTEPUCTHKHU.

3. Kanonuueckas ¢popma nmst ypaBHEHHI THTIEPOOINYECKOTO THUTIA.

4. KanoHuueckas popma A ypaBHEHUH napaboIMYeCcKOro THa.

5. Kanonuueckas ¢popma s ypaBHEHUH 3JUIMIITUYECKOTO TUIIA.

6. Kanonuueckue (bopMbI YpaBHEHUI C IIOCTOSIHHBIMU
ko3 pueHTamu.

Bonpocwvl ycmnoeo onpoca no pazoeny Ne2 “Vpasnenus xonebanuii™ .

1. VYpaBHeHHE MONEPEUHBIX KOJEOAHUIN CTPYHBI.

2. YpaBHEHHE NMPOAOIBHBIX KOJCOaHUI CTepKHEN U CTPYH.

3. YpaBHEHUS TUJPOJUHAMUKHU U aKyCTHKHU.
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4. KpaeBble W HauaJdbHBIC YCJIOBHS JJIi YPABHEHHU THUTIEPOOIMIECKOTO
TUIIA.

5. Merton pPacIpOCTPAHSIONTUXCS BOJTH IS ypaBHEHUI
runepOonmnueckoro tuna. @opmyna Jlanambepa.

6. @usuueckas wuHTepnpetanus Gopmynsl  [lamamOepa  (ciydait
Ha4yaJIbHOTO OTKJIOHEHUS).

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

8. Jlucmepcust BOJIH.

9. VYpaBHeHMs ra30BOM JUHAMHUKH. 3aKOH COXPaHEHUS DHEPTUH.

10. VYnmapnsle BOJHBI. Y CIOBHUS JUHAMHYECKOH COBMECTHOCTH.

Bonpocvt  ycmnoco  onpoca  no  paszdeny  Ne3 “Vpasnenus
menionposooHocmu u ouggysuu’

1.  VYpasuenue nuddysuu.
PacnipocTpanenue Tera B IpOCTPaHCTBE.
[TocTanoBKa KpaeBbIX 33724 JIJIsl YPABHEHHM MapadOIMYECKOro TUIIA.
Meron pa3zzaeneHuss IEPEeMEHHBIX [IJI1 YpaBHEHUUN MapaObOIUYECcCKOTro

o

THIIA.
DyHKIUS UCTOYHUKA JJIs1 YPABHEHUSI TEIJIOMPOBOJHOCTH.
HeonnopoiHOE ypaBHEHHE TEILIOMPOBOIHOCTH.
OO6mrast mepBasi KpaeBasi 3aj1aua JJis YpaBHEHUS TEIJIONPOBOIHOCTH.
TemnepaTypHbl€ BOJIHBL.
Crauuonapsoe TermnoBoe noJie. [loctaHoBka KpaeBbIX 3a7a4.

10 [ToreHumanbHOe TedyeHHe KUAKOCTH. [loTeHIman cTaurmoHapHOTO
TOKa Y 3JIEKTPOCTATAUYECKOTO MOJISL.

Bonpocw ycmnoeo onpoca no pazoeny Ned “Vpasnenue Jlannaca™

1. VpaBHenue Jlannaca B KpUBOJIMHEMHOW CUCTEME KOOPIUHAT.

2. ©®opmynsl ['puna.

3. HuTerpanbHoe MpeicTaBiICHUE PEUICHUS] YPABHEHHS IUTUITHYECKOTO

©woo~No U

TUIIA.

4. Meron pasaeneHus MEePEeMEHHBIX JUIsl YPaBHEHUM 3JUIMITHYECKOrO
TUIIA.
Nurerpan Ilyaccona.
[TpumeneHne MeTo1a KOHPOPMHOTO OTOOPAKEHUS B JIEKTPOCTATHKE.
[TpumeneHne MeTo1a KOHPOPMHOTO OTOOPAKEHUS B THIPOJUHAMUKE.
OOTekanue KpyroBoro HUJINHAPA.

9. Heomnopomnoe ypaBHenue ['enbMmronpiila B HEOTPaHUYCHHOM
IIPOCTPAHCTBE.

Kpurepun onieHKH 3a1UTHI YCTHOTO ONpOCa:

— OLIEHKA “3a4T€HO”’ CTaBUTCS, €CJIA CTYAECHT JJOCTATOYHO IOJHO OTBEYAET
Ha BONPOC, PA3BEPHYTO APryMEHTHUPYET BbIJBUTAEMBIE IOJOKEHUS, MPHUBOJUT

o ~N oo
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yOenuTenbHple  MpUMEpbl, OOHapYXUBaeT  IOCJIEI0BAaTENIbHOCTh  aHaJIM3a,
JEMOHCTPUPYET 3HAHME CHEIHAIbHOM JHUTepaTyphl B paMKax y4eOHOro
METOJUYECKOTO KOMILIEKCA U TOTIOJHUTENbHBIX HICTOYHUKOB HH(POPMAIIHIH;

— OIleHKa ‘“‘He 3auTeHO’ CTaBHUTCS, €CJIM OTBET HEJIOCTATOYHO JOTHMYECKH

BBICTPOEH, CTYJIEHT OOHapy>KMBAaeT cJIadlOCTh B Pa3BEPHYTOM PACKPBITUU
poeCcCHOHANTLHBIX TTOHSATHH.

K ¢opmamM nmucbMEHHOTO KOHTPOJISI OTHOCUTCS] TECTHPOBAHUE.
Tect Nel.

No TecToBbIe 3amanus
H/H (K KaKAOMY 3aJIaHUI0 JaHO HCCKOJIBKO BAPUAHTOB OTBETOB, U3 KOTOPLIX OAWH 1 60.]'[66 ABJIACTCA
MIpaBUIHLHBIM. BEIOEpHTE TPaBUIIHHBIA OTBET M OOBEIUTE €TO KPYKKOM)
1 | Kak HassiBatoTcs 3tu yenmoBust: YV~ 170 7 J UM oo To = F(*)
1. OCHOBHBIE YCJIOBUS;
2. HayaJlbHbIE YCIIOBHUS;
3. I'PaHUYHBIE YCIOBHUS;
4, KOHEUHBIE YCIIOBUSI.
2 | Kak HaseiBaroTcst 31u yenous: Y170 — W UIATI U
1. KpaeBbI€ YCIOBUS,
2. KOHEUHBIE YCIIOBUS;
3. IpaHUYHBIC YCIIOBUS;
4. Ha4yaJbHbIE YCIOBUSI.
g a"'
3 | Kak HasbiBaercs ypaBHEHHUE BHIA AT 4%°C HAaYaJbHBIMU U KPaeBBIMU
YCIIOBUSIMHU
1. 3a/1aueii ¢ KpaeBbIMU YCIIOBHUSIMH,
2. 3amauer Koy,
3. 3amadeit Jlamambepa;
4, 3agadya HeroToHa.
e a"'
4 | Kak nassiBaercs MeToq pEIIeHNs YpaBHEHUSI BUIA 4T ax-
1. meton [lamambepa;
2. METO/1 YOETaroIINX BOJIH;
3. METO/I KOIIIH;
4. metoq Dypee.
5 | YpaBuenue TemionpoBoaaocTr U=a?Ux+f(X, t), rae f(X) # 0, seisercs
b 5
1. KOMOMHHPOBAaHHBIM;
2. HEOHOPOIHBIM;
3. CMEIIIaHHBIM;
4, OJTHOPOHBIM.
— a =
6 | Bonnosoe ypaBHEHHUE &T° 4%°, OMHUCBIBaOIIee KoJieOaHUsI CTPYHBI, Ha

KOTOPYIO He jAeicTBYrOT BHemHue cuibl; U=U(X, t) — oTkIioOHEeHHEe TOYeK X
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CTPYHBI OT IIOJOKCHHUA PABHOBECHUA B MOMCHT BPCMCHU t, a — q)HSHqCCKa}I
IIOCTOsAHHAsA

1.  ypaBHeHUE BBIHYKIEHHBIX KOJICOaHUH;
2. ypaBHeHue Ilyaccona;

3. ypaBHEHHE CBOOOIHBIX KOJICOAHUI;

4. ypaBHEHHE TAPMOHHYECKUX KOJICOaHUI.

7 | YpaBHeHHE C¢ YaCTHBIMH TPOM3BOJHBIMH BTOPOTO TIOpSJKA BHUAA
7= = % 7 naspisaercs
1 YPaBHEHUEM TEILIONPOBOIHOCTH;

2 OJIHOMEPHBIM BOJIHOBBIM YPaBHEHUEM;
3. muddepeHIranbHbpIM YpaBHEHUSIM MakcBea;.
4 BOJIHOBBIM YPABHEHUEM.

8 | HeomgnopoaHoe nuHelHOE ypaBHEHHE C YaCTHBIMH MPOU3BOJHBIMU BTOPOTO
nopsinka DU=f, rne DU — onieparop Jlamaca, ynkmus f(X) # 0
1. ypaBHenue llItypma — JInyBuinis;

2. ypaBHeHue Ilyaccona;
3. ypaBHEHUE BBIHYKICHHBIX KOJICOaHW;
4. ypaBHeHue beccens.

9 | lomomHUTENBHBIE YCIIOBUS, KOTOPHIM JIOJDKHO YIOBJICTBOPSATH PEIICHHE
HECTAllMOHAPHOT'O YPABHEHUS B HAYAIbHBIA MOMEHT BPEMEHH, HA3bIBAIOTCS
1. KOHEYHBIMU,

2. OJTHOPOJAHBIMU;
3. HEOJHOPOJHBIMH;
4, HaYaJbHBIMU.

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

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

11 | Ykaxure, Kakue YTBEPKACHUS BEPHBI: €CIU pa3MeEpPbl CTPYHBI UM CTEPIKHS
HE OYEHb BEJIMKA W BIMSHUEM KOHIIOB HEJb3sl MpEeHeOpeub, TO B 3THUX
Cy4yasiXx OJHHM HaJaJlbHbIe YCJIOBHS O00ECTeUMBAIOT €IWHCTBEHHOCTD
pelleHus 3ajauu; Ui BoiHOBOro ypasHenms Uy=a’lUyx 3amarorcss 1Ba
HavyaabHBIX YCI0BHS U|i=0=)(X), Udt=0=Y(X)

1. Jla, HET;
2. na, na;
3. HET, HET;
4, HET, Ja.
12 | Bonna, BO3HUKarOIIAsA B Cloy4yae, KOT/la HadyalbHasi CKOPOCTh BO BCEX TOYKaX
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PaBCH 0, a Ha4aJIbHOC OTKJIOHECHUEC OTINYHO OT O, Ha3bIBACTCSI BOJIHOM

1. OTKJIOHCHMS,
2. MMITYJIbCa;
3. MPSIMOM;
4. 0oOpaTHOM.
13 | B xakoM cTomn011e TOKa3aHO Pe3yNbTUPYIOIIEee OTKIOHEHNE TOYEK CTPYHBI
PN AN
N
T T 7 1 7 | I
'{,zri
___4 < 12 a N
1t 4t
—t TN T t-{ ¢ s N
I ﬁﬂi— —_
f=4
—_—N e T e~
t-L
—_~s TN e N
Fat i7at
1. B [IPABOM;
2. B JICBOM;
3. BcCpenHeM;
4, HH B KaKOM.
14 | PaccmarpuBasi (ha30ByI0 IUIOCKOCTh, YKOKHTE B KaKOW 30HE JIEUCTBYET
TOJIBKO MpsiMasi BOJIHA?
lt
o T-ate-l z-at=-{
r+al= zeat>{
|24 Tyl
r-at<- i
,z.-af--z ~l<z+at<l ~l<T-at<l .Z'at'z
L ; {2y I+at>/
- ] 1 Z-qt>l
Z-qt<-L (-, IV zeat>l
Teal<-l FPTRT gl
=T q
“l 0 t I I
1. B IIEPBOI;
2. BO BTOPOIf;
3. B TPETHEM;
4, B UETBEPTOU.
15 | PaccmarpuBasi (a30ByI0 IUIOCKOCTh, YKOKHTE B KaKOW 30HE JCUCTBYET

TOJIbKO OOpaTHasi BoJiHA?

1. B TPETHEH;
2. B YETBEPTOW;
3. B IISITOM;

20



4. B IIEPBOM.

16 | PaccmarpuBas a3oByr0 IJIOCKOCTh, YKKUTE B KaKOW 30HE JIEHCTBYET Kak
npsiMasi BOJIHa, Tak U oOpaTHas BoiHA?
1. B YETBEPTOU;
2. B IISITOH;
3. B CE€IbLMOI;
4, B IIEPBOM.
17 | YpaBuenue x-at=| coorBeTcTBYET NepenHemMy GpoHTY
1. MIPSIMOM BOJIHBI;
2. 00paTHOM BOJIHBI;
3. OOMEHHOM BOJIHBI;
4. OTPaKEHHOU BOJIHBI.
18 | YpaBuenue X-at=-l coorBeTcTBYyeT 3a0HEMY PpPOHTY
1. IIPSIMOU BOJIHBI;
2. 00paTHOM BOJIHBI;
3. OOMEHHOI BOJIHBI;
4. OTPaKEHHOU BOJIHBI.
19 | YpaBuenue x+at=Il coorBercTByer 3aaHeMy PpOHTY
1. IIPSIMOU BOJIHBI;
2. 00paTHOM BOJIHBI;
3. OOMEHHOI BOJIHBI;
4. OTPaKEHHOU BOJIHBI.
20 | YpaBuenue X+at=-| coorBercTByeT nepeaneMy GpoHTY
1. IIPSIMOU BOJIHBI;
2 00paTHOM BOJIHBI;
3. OOMEHHOI BOJIHBI;
4 OTPa*X€HHOU BOJIHBI.
Tect No2.
Ne TecroBble 3ananus
H/H (K KaKA0OMY 3aJIaHUI0 NaHO HCCKOJIBKO BAPUAHTOB OTBETOB, U3 KOTOPLIX OAWH U Ooutee ABIsETCS
ITpaBUJIBHBIM. BI)IGepI/ITe HpaBI/IJIBHBIﬁ OTBCT U O6BeI[I/ITe €ro Kp}’)KKOM)
1 | Paznoxenue QyHkiuu sinaB psjg MakiiopeHa UMeeT BUJT
1. sina*=a*—2—2+---..;
-
2. MiM,= _I-:iz ‘\Illl + (%)ZdX1
3. Au:ﬁzu + 8%u _ 8%u 1du iﬂ,
dx? dv? dr? rar I ag?
4. —T, cosa, + T, cosx, =0,
2 | YpaBHeHHe '32 : — g2 % +1 g(x,t) Ha3bIBACTCs OJHOPOIHBIM €CIIH
At dx i
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NS

BHEIIIHUX YCJIOBUM.

JaHHOE YpaBHEHHUE SBIIICTCS YpaBHEHUEM KOJIeOaHUH CTPYHBI,
MJIOTHOCTH CTPYHBI OJTHOPOIHA,;
JEHUCTBYET OJTHOPOIHOE T0JI€ YCKOPEHUSI CBOOOTHOTO TACHUS;

OHO ONHUCHIBA€T CBOOOAHBIC KOJIeOAHUSI CTPYHBI 0€3 BO3ACHCTBHSA

Kak Ha3wpiBaeTcs MCTO/J PCHICHHUA 3a1a4un Komm

1. METOJ DUHINTENHA,
2. Mmetoa HproToHa;

3. MeToJ Diliepa;

4, Meton Jlamambepa.

da3oBas MIO0CKOCTh U300pakeHa HA PUCYHKE

Tvat=L

J t

t
T-at<-{ a 3
xealed 4o r.atet -t~z-atet  E 0
{ -z, Teat>t
¥ Tt-—-L - ey
ZT-gt=-L ) WV zZegt~L
Teat<"t / w g K=
=l 7 I, £ Z z
a)
/{-\ H=
oy
=i L -1 A =z L
1L
—d =% _41*‘\
{ Z. St {
tmZ L
£t s
==L
o _—~) —Z% "z
g zZ
Z
e 5 _—
Hevat L+ati
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v
T
T

r)
S5 | Pemenue 3amaun ycTOWYUBO €CIH
1.  TpUCYTCTBYIOT YCTONYHMBBIEC TAPAMETPHI,
2.  peleHHue 3a/aydl eIUHCTBEHHO U HETPEPHIBHO 3aBUCAT OT HAYATbHBIX
YCIIOBUU;
3. (YHKIIMH UMEET TOUKH pa3phiBa WK HE Be3ze AU epeHIIupyeMbl;
4. TOYKH CTPYHBI IIEPECEKAKOTCA.
6 | BomHbl mMmynbca pacpoOCTPaHSIIOTCS €CITN
1.  HauanbHBIE OTKJIOHEHUS TOYEK CTPYHBI TOJNYyYWJIM HadajabHBIC
CKOpOCTH,
2. dbopMa CTpyHBI pa3IuyHa MO CBOCH F€OMETPHH,
3. €CTh SIBJICHUE OCTATOYHOTO CMEIIICHHUS,
4. GbyHKIUS CyMMHUPOBAaHa.
7 | CtpyHa npenmosiaraercs ynpyrou eciu
1.  wumeer ynpyruii CIjiaB MeTaslIa;
2.  momuuHseTcs 3aKoHY I'yka;
3. KOHIIbI €€ 3aKpEIICHBI;
4. CTpyHa B IIPUHITUIIC HE MOXKET OBITH YIIPYTOM.
8 | B kakoM cronbOriie n3o0pakeHa oOpaTHast BOJHA
—ﬁ—‘l%—— o o s S —
——— T I
—t i L —
—] Lrearstad !
1. B CpEJIHEM CTOJIOIIE;
2. B IIPABOM CTOJIOIIE;
3. BO BCEX;
4. B JIEBOM CTOJIOIIE.
9 | ®a3a BOJHBI H3MEHUJIA 3HAK
1. €CJIM TIOMEHSIIIACh TIOJISIPHOCTH;
2. B CJIy4ae WHBEPCHH,
3. TocTe TOro Kak BOJHA MOJHOCTBIO OTPa3Uiach;
4. (ha3za BoJIHA HE MOXKET U3MEHUTH 3HAK.
10 | U3 wero cocTout mnepBas yacTb MeToaa Dypone

1. TAaKOIro MeToJga B IIPUHIUIIC HET,
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2. MBI OTBICKMBACM YaCTHBIC PCIHICHUA YPABHCHHA,

3.  3aduxcupoBaTh 1 MEHATH X;
4. pPELIUTh JTUHEWHOE YPaBHEHHUE.
11 | Pemenue [lanamGepa umeeT BU
1. —o()+dkx) = i S F()dx + C
a3 a3
2. Zt: =@ g;
. ZIATX o QR
3. wlx,t) = — ”:”1 ;zlmT:e_%;
(x—atl+f(x+at) 1 px+at
4. u(xt)=1~ 2}‘\ 2+ ;L-—as F(x)dx.
12 | Kak Ha3bIBaeTCs mpoliecc MepeiBUKEHUsI OTKIIOHEHUS 110 CTPYHE
1. cuH(}a3HOCTB;
2. nedopmanus;
3. BOJIHA;
4. cyddosus.
13 Kosdpdunuent g = E B YPaBHEHUU KOJI€OAHUI ABIIETCS
\ P
1. ko3 dunmentom Ilyaccona;
2. K03 (HUIIMEHTOM MTOPUCTOCTH;
3. CKOpPOCTBIO PacIpoCTpaHEHUs BOJHBI;
4. HUYEM HE IpUMeYaTeNbHBIM KO3 PUIIMEHTOM.
14 | OcrarouHoe cMelIeHUe TOUEK CTPYHBI, 3TO KOTJa ...
1.  Touka CTpYHBI MOJBIMHUTCS Ha BBICOTY N M OyJeT ocTaBaTbCsi HA ATOM
’K€E BBICOTE;
2.  TOYKHU CTPYHBI CMEIIAIOTCS;
3. TOYKHU CTPYyHBI HAUMHAIOT ME€PEABUTATHCS;
4.  TOYKM CTPYHBI COBEPILAIOT CIABUI OTHOCHUTEIBHO IJIOCKOCTH CTPYHBI
Ha HEKOTOPOM BBICOTE.
15 | Kak mo-apyroMy Ha3bIBalOTCSI KpaeBbI€ YCIOBUS
1. IPAHUYHBIE;
2. JNETEPMUHUPOBAHHBIE;
3. HET JIpyroro Ha3BaHUs;
4. HEJINHEHHBIE.
16 | Ypasuenue u _ a2 8%u +1 g (x, t) Ha3pIBacTCA
gt dx® o
1. ypaBHEHHEM KOJIeOaHUsI CTPYHBI;
2.  ypaBHEHHUEM INPSMOI BOJHBI;
3. ypaBHEHHEM OECKOHEYHOU CTPYHBI;
4.  ypaBHEHHEM NOJYyOECKOHEYHOMN CTPYHBI.
17

Bomna 2 £y — gt) HasbIBaeTCs

1. OTPaKEHHO;
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2. OOMEHHOI;
3. PSIMOI;
4, oOpaTHOM.
18 1‘ U
Pucynok sBusgercs
1. dhopmoit koseOroIeics CTpyHbl B MOMEHT BPEMEHH t;
2. dhopMoit pacTsKEHHUs CTPYHBI B MOMEHT BpeMeHH {;
3. byHKIHEH;
4. rpadukoM.
19 | Jlns yero ucnosnp3yroTcsl AOMOJIHUTENbHBIE YCIOBUS
1. TOT'0 YTOOBI OMPEJETUTH TPOU3BOJIbHBIC (PYHKIIUH;
2. YIPOILECHUS PEIICHU;
3. TOYHOCTH IOJIy4aeMbIX BHIBOJIOB;
4 omnpezaeneHus: GyHKIMU Ha HHTEpBAIE.
20 HavanpHoe mojoXeHHME TOYEK CTPyHBI YpaBHEHHS KoJeOaHUi
3a/1aeTCs yCIOBUEM (BBIOpATh BCE BEPHBIE OTBETHI)
ul—o==f(x)
1. ,
du \
2 of i —o=F (%),
3. u 1x =0 0; :
4. |

Kpurtepun o1ieHOK TECTOBOr0 KOHTPOJISL 3HAHUM:
— OIICHKA ‘‘3auTeHO” BBICTABIIACTCA CTYJEHTY, HaOpaBmemy 61 — 100 %

IIpaBUJIbHBIX OTBCTOB TCCTUPOBAHUAA;

— OLIEHKa ““He 3a4TeHO” BBICTABIIAETCS CTYyAEHTY, HaOpaBuemy 60 % u

MCHCC IMPaBUJIbHBIX OTBCTOB TCCTUPOBAHUS.

4.2. 3a4eTHO-3K3aMeHAIIMOHHbIE MATEPHUAJIBI IJIsl IPOMEKYTOYHOM

arrecraunm (3K3aMeH/3a4eT)

K dopmam KOHTpOJISI OTHOCUTCS 3auem.
Bormpocs! 11 TOArOTOBKH K 3a4ETY:

HuddepenunanbHbie ypaBHEHUS ¢ YACTHBIMH MPOU3BOIHBIMHU.
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2.

OpHopoaHbie AuHEHHbIE nudepeHuanbHbIe YpaBHEHHS C 4

MIPOU3BOJHBIMH U CBOKWCTBA UX PEIICHUM.

ACTHBIMHU

3.  Omepatop Jlamnaca B MOJSPHBIX, HUIUHAPUUYECKUX U CchepuuecKux
KOOpJIMHATAX.

4., YpaBHeHHUE KOJIeOAHUM CTPYHBI.

5. BroiBoa ypaBHeHUs KOJ€OaHUN CTPYHBI.

6. IlocTaHoBka HayaJNbHBIX U KPACBBIX YCIOBHIA.

7. KonebGanuss OeckOHEYHOM U TMOIMYyOeCKOHEYHOM CTpyHBl. MeTon
Janam6Gepa.

8. beckoneunas crpyna. ®opmyna JlanamoGepa.

9. PacmpocrtpaHeHue BOJH OTKJIOHCHHUS.

10. PacnmpocTtpaneHue BOJIH UMITYJIbCA.

11. TlomyGeckoHeuHasi CTpYyHA.

12. Meton ®@ypsne.

13. Crosiune BOHBI.

14. BpIHyXAeHHbIE KOJICOAHUS CTPYHBI.

15. Komnebanus CTpyHBI B CpeJie C COMPOTUBICHUEM.

16. TlpomonbHbie KonMeOaHusi cTepxkHs. [locTaHOBKAa 3amaud W METOJ
peuieHusl.

17. KpyrtunbHbie KojiebaHus Baja.

18. VYpaBHeHUS KPYTUIBHBIX KOJICOAHMIA.

19. KpyrtunbHbIe KOJIeOaHUS Bajla C TUCKOM Ha OJHOM KOHIIE.

20. DnexTpuueckue KojaeOaHUs B JIIMHHBIX OJHOPOIHBIX JTHHHSIX.

21. Tenerpadnoe ypaBHEHHE.

22. Jlunus 6e3 moTepsb.

23. Jlunusa 6e3 ucKaxeHusl.

24. JluHUY KOHEYHOU IJTUHBI.

25. VYpaBHeHHe KojeOaHUN MEMOpaHHBI.

26. BriBox ypaBHeHUS KojaeOaHU MEMOpaHHI.

27. HauanbHbIe 1 KpaeBbIC YCIOBHUSI.

28. Konebanus npsMoyroibHOW MeMOpaHBI.

29. CobctBeHHBIC (DYHKITHH.

30. Crosune BOTHBI MPSIMOYTOIBHON MEMOpaHHBI.

31. Bropas gyacte meTona ®ypre. JIBoiinbie psaasl Dypre.

32. Crostunie BOJIHBI C OJMHAKOBON 4aCTOTOM.

33. VYpasHenue u pyHKIuu beccens.

34. VYpasuenue beccens.

35. VYcioBue opToroHambHOCTH QYHKIMN beccerns HyneBoro mopsaka.

36. ®ynkuuu beccens nepBoro nopsiaxa.

37. KonebGanus kpyriioil MeMOpaHBbI.

38. Crosunie BOJIHBI KPYTJIOH MEMOpaHHBI.
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39. VYpaBHeHHE TUHEHHOMN TETIONPOBOIHOCTH.

40. BwiBoj ypaBHEHHUs JIMHEHHOW TemionpoBogHocTH. HauanbHoe u
KpaeBbI€ YCIOBUHU.

41. TemnonpoBOJHOCTh B CTEpPKHE IMPU HAIUYMU TEIIoOOMeHa dYepe3
OOKOBYIO MOBEPXHOCTb.

42. TemniaonpoBOAHOCTh B OECKOHEYHOM CTEpPKHE.

43. Meron ®@ypre A 6ECKOHEUHOTO CTEPIKHS.

44, TlpeoOpa3zoBaHHE PEIICHUS YpaBHEHUS TETUIONPOBOIHOCTH.

45. DyHIaMEHTAIbHOE PEIICHHE YPABHEHHs TEIUJIONPOBOJHOCTH U €ro
(bU3UYECKUIl CMBICII.

46. TemiaompoBOJHOCTh B KOHEUHOM CTEpIKHE.

47. TlpuBeneHue K 3ajade ¢ OJJHOPOJHBIMHU KPaeBbIMHU yCIOBUSAMU. MeTon
dypre.

48. PacrmpocTtpaHeHue TelJla B CTEpKHE B Cly4asX IOCTOSHHON
TEMIIEPATypbl HA KOHLAX UJTU TETJIOU30JISUU KOHIIOB.

49. OOwmwmii cmyyail KpaCHBIX YCIIOBUH.

50. TeniompoBOAHOCTH B OJYOECKOHEUHOM CTEPIKHE.

51. PacmpocTpaHeHue Temsia TpPU TETUIOM3OJALIUUA WM TOCTOSHCTBE
TEMIEPaTyphl KOHIIA CTEPKHS.

52. HekoTopsie MpOCTpaHCTBEHHBIE 33a4U TETLIONPOBOIHOCTH.

53. BbIBoA ypaBHEHHMsI TEMJIONPOBOJHOCTH B MPOCTPAHCTBEHHOM CIIy4dae.
HawansHoe 1 KpaeBbIie yCIOBUSI.

54. PacnpocTpaHeHHe Teria B OJJHOPOJIHOM IUIHHAPE.

55. PacnpocTtpaHeHue Temia B OJJHOPOJIHOM Iape.

56. 3amaum nuddysun.

57. YpaBuenue nuddy3un.

58. VYpaBHeHHs TEMIOMPOBOIHOCTH U AUPPY3UH C KPaeBBIM YCIOBHEM,
3aBHCSIIIAM OT BPEMEHH.

59. Kpaessie 3a1aun 117151 ypaBHeHus Jlaraca.

60. Meron dynkuuu ['puna. [TocTaHOBKa KpaeBbIX 3aa4.

61. Merton dynkuuu ['puna mis 3anaun Jupuxie (TpexMepHbIid ciiyyai).

62. Meron dynkuuu ['puna mis 3anaqun Jupuxie (AByMepHBIN Citydaid).

63. 3amaua Heitmana.

64. Pemenue 3anaun Jupuxie 1 mapa U NoaynpoCTPaHCTBA.

65. ComnpspKeHHbIE TOUKH.

66. 3amaga Jlupuxite mis mapa.

67. 3amava Jlupuxite 11si BHEITHOCTH IIIapa.

68. 3amaua /[upuxie 11s MOTYIIPOCTPAHCTBA.

69. Pemenue 3anaun Jupuxie 1uist Kpyra U HOJYIIOCKOCTH.

70. 3amaua [upuxie s kpyra.

/1. 3apmaua /lupuxie aJjis BHEUTHOCTH KpyTa.
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72. 3anaya Jlupuxse 1j1sl MOTYIIOCKOCTH.

73. Meton ®ypoe n1st ypaBHeHus Jlamnaca.

74. ]IBymepHoe ypaBHeHue Jlamuaca u 3amavya Jlupuxie 1is Kpyra.

/5. Pa3neneHue nepeMEHHbIX B TpPEeXMEpHOM ypaBHeHuu Jlamiaca B
cepuyeCcKuX KOOpANHaTAaX.

76. Mmuorounens Jlexanapa.

[7. Pemenne 3amaum Jupuxie i mapa B OCECUMMETPHUYHOM Cllydae
paznokeHueM 1o MHorowieHam Jlesxanpa.

78. Knaccudukanusa auHEHHBIX JU(depeHIHaNTbHBIX YpaBHEHUH C
YACTHBIMH IIPOU3BOIHBIMHU BTOPOTO MOPSIKA.

79. KOppeKTHOCTh MOCTAaHOBKHM 3a7ja4 MaTEeMAaTHIYECKON (DU3UKH.

Kputepuu nosyuenust CTyJJleHTaMH 3a4€TOB:

— OIIEHKAa ‘‘3a4TE€HO’ CTAaBUTCS, €CIH CTYIEHT CTPOUT CBOM OTBET B
COOTBETCTBUM C IIJJaHOM. B oOTBeTe mpecTaBieHbl pPa3jUYHbIE TMOAXOIbl K
npobisieMe. Y cTaHaBIMBAET COJEPKATENbHBIE MEXIPEIMETHBIE CBsI3U. Pa3BepHyTO
apryMEHTUPYET BbIABUTAaE€Mble IOJIOKEHUS, MPUBOIUT yOeIUTENbHbIE MPUMEPHI,
OOHapyXMBAaeT IOCJIEI0BAaTeIbHOCTh aHalu3a. BbiBoabl mpaBuibHBL Peub
rpaMoOTHA, UCHOJIb3yeTcs npodeccuoHanbHasi JeKCUKa. J[eMoHCTpupyeT 3HaHue
CHEelUaIbHOW JUTEpaTyphl B paMKax y4eOHOro METOAMYECKOro KOMIUIEKCa U
JIOTIOJTHUTEIBHBIX HICTOYHUKOB HH(OPMALIUH.

— OIICHKA ‘“‘He 3a4TEHO’’ CTaBUTCS, €CJIIM OTBET HEJOCTATOUYHO JIOTHUECKH
BBICTPOEH, IUIaH  OTBeTa  coOmrojaerca  HemocienoBarenbHO.  CTyIEeHT
oOHapykuBaeT ciaaboCTh B Pa3BEPHYTOM PACKPBITUU MPOdeCcCHOHATBHBIX
NOHATUH. BblaBUraeMble TOJNOKEHUS JEKIAPUPYIOTCS, HO HEAOCTaTOYHO
aprymeHTupyrorcs. OTBET HOCUT NPEMMYLIECTBEHHO TEOPETHUYECKHMI Xapakrep,
IIPUMEPBI OTCYTCTBYIOT.

OueHouHble CpeACTBAa [JIsl HHBAIMJIOB W JIML C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMH ~ 3JIOPOBBSl  BBIOMpAIOTCS C Yy4YE€TOM WX WHAWBHAYAIbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEM.

— @Opu HEoOXOOUMOCTH UHBAIMJIAM M JUIAM C OrpaHUYEHHBIMU
BO3MOYKHOCTSIMH ~ 3/I0POBBSl  IIPEAOCTABIIAETCS  JOINOJIHUTEIBHOE BpeMsl I
MOJTOTOBKM OTBETA Ha 3K3aMEHE;

— TMpU TNPOBEJACHUU MPOLEAYPhl OLEHUBAHUSA PE3YJIbTATOB OOYy4YEHUS
UHBAJIMJIOB M  JIMI C  OrPAaHUYECHHBIMH  BO3MOXKHOCTSAMH  3JI0pOBbS
IpelyCMaTpUBAETCSl MCHOJIb30BaHUE TEXHUUECKUX CPEJCTB, HEOOXOAUMBIX UM B
CBSI3U C UX UHANBUAYATHHBIMU OCOOCHHOCTSIMH;

— Opu  HEOOXOAMMOCTH g OOy4YaromMXxcsi C  OrpaHUYEHHBIMU
BO3MOKHOCTSIMU 3/I0POBbSl U HMHBAJIUAOB MPOLEAYpa OLEHUBAHMS PE3YJIHTATOB
00y4YeHus 0 JUCHUILIMHE MOYKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipouenypa oleHHBaHUSA peE3yNbTaTOB OOYYEHHS HHBAJIUIOB M JIML C
OTpaHUYEHHBIMA  BO3MOXXHOCTSMH  3/I0POBbSl [0  JUCHUIUIMHE (MOYIIO)
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mpeaycMaTpuBaeT npenocTaBicHue uHbopManuu B (popmax, aganTUPOBAHHBIX K
OTPaHUYCHUSM UX 370POBbS U BOCIIPUATHUS HH(DOPMAITUH:

JU1st U1 ¢ HApYIIICHUSIMU 3PEHUS

— B I1eyaTHOH (hopMe yBEIUYEHHBIM IIPUGPTOM,

— B (pOopMe€ 3IEKTPOHHOIO JOKYMEHTA.

JIJist U1 ¢ HAPYIIIEHUSIMA CITyXa:

— B mevatHo# dopme,

— B (pOopMe€ 3IEKTPOHHOIO JOKYMEHTA.

JIjist L ¢ HapyIIeHUsIMUA OTIOPHO-/IBUTAaTEIBLHOTO anmnapara:

— B neuatHoi opme,

— B (popMe€ IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIA TIepeYeHh MOXKET OBITh KOHKPETHU3MPOBAH B 3aBHUCHUMOCTH OT
KOHTHHT€HTa 00y4aromuXcs.

5. MEPEYEHb YYEBHOM JIUTEPATYPBI,
WH®OPMAIIMOHHBIX PECYPCOB Y TEXHOJIOTUIA

5.1. YueOHasi imTeparypa

OcHoBHas uTeparypa

1. Bumamumupor B.C., KapunoB B.B. VYpaBHeHHs MareMaTH4ecKOu
bu3uku: YueOHUK aJis CTyACHTOB By30B. — U3m. 2-e, crep. — M.: ®usmariur,
2008. — 399 c. (15)

2. KynpsmoB H.A. Meronbl HeTMHEHHON MaTeMaTHYECKOM (HU3UKU:
yuebHoe nocobue. — Jonronpyansiii: Matemnekt, 2010. — 364 c. (11)

3. TuxonmoB A.H., Camapckuii A.A. VYpaBHEHHS MaTeMaTHYECKOU
busuku: yaeOnuk. — 7-e uzn. — M.: Hayka , 2005. — 798 c. (85)

*[Ipumeuyanue: B CKOOKax yKa3aHO KOJMYECTBO SK3EMIUISIPOB B
oubnmuotexe Kyol'Y.

JIns ocBO€HUSI AUCUUILIMHBI MHBAIWJIAMH U JUIAMH C OTPAaHUYECHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSI UMEIOTCS U3/IaHUS B SJIEKTPOHHOM BHU/IE B JICKTPOHHO-
OoubmMoTeuHbIx cucteMax «Jlaub» u «HOpait.

JlononHUTENbHAS INTEPATypa
1. Bumamumupor B.C., KapunoB B.B. VYpaBHeHuss MaremMaTnyecKou
¢dusuku: yaeOHuk s By30B. — M.: @usmariut, 2004. — 400 c. (30)
2. BnagumupoB B.C. YpaBHenuss marematudeckod ¢usmku. — M.:
Hayka, 1976. — 528 c. (1)
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3. Baagmmupos B.C., Muxaiinos B.I1., Bamapun A.A., Kapumona X.X.,
Cunopos 10.B., IlaGyana M.M. CoopHUK 33724 110 YPAaBHEHHUSIM MaTEMaTUIECKON
¢usuku / mox penaknueit Biagumuposa B.C. — M.: Hayka, 1974. — 272 c.

4, ®enoprok M.B. OObikHOBeHHbIE TU]depeHInalbHbIe YPaBHCHUS. —
M.: Hayka, 1980. — 352 c.

5.  Coxonenko, E.B. AHanuTndeckrue uccleoOBaHUs B Teo(PHU3UKe: Kypc
nexuuit / E.B. Coxonenko. — CraBpomnoinb: CeBepo-Kaskasckuit denepanbHbiii
yHuBepcuteT, 2018. — 142 c. — TekcT: »JeKTpOHHBIA // YHUBEpCUTETCKas
OubamoTeka OHJIAaH [caliT]. — Pexum JIOCTyMa:
https://biblioclub.ru/index.php?page=book&id=563396.

5.2. llepuoanyeckas JuTeparypa

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

5.3. UuTepHeT-pecypchbl, B TOM YHCJIe COBPEMEHHbIE
npodgeccuoHANbHBbIE 0a3bI JAHHBIX
U HHGOPMaIlHOHHBbIE CIPABOYHbIE CHCTEMbI

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

a ke

IIpodeccuonaibubie 0a3bl JAHHBIX:

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

6.  IlomHOTEKCTOBBIE apXWBHI BEIYIUX 3allaIHBIX HAYYHBIX KYpPHAJIOB Ha
Poccwuiickoii mnatdopme Hayunbix xxypHaioB HOMKOH http://archive.neicon.ru

/.  HamumonanwpHas 3JeKTpoHHass OWOIMOTEKa (IOCTYHm K ODJIEKTPOHHOM
oubmmoreke auccepranuii Poccuiickoit rocymapctBeHHod Oubnuoteku (PI'B)
https://rusneb.ru

8.  Ilpesumentckas ombarorexka um. b.H. Enpriuaa https://www.prlib.ru

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

10. zbMath https://zbmath.org

ok own =
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11.  Nano Database https://nano.nature.com

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

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

14.  YHuBepcuteTckas nH(popMarmoHHas cucrema Poccus
http://uisrussia.msu.ru

HNHpopManiuoOHHBIE CTIPABOYHbIE CHCTEMBI:
Koncynprant Ilmoc — cmpaBouHas mpaBoBas cuUcCTeMa (JOCTYH TIO
JIOKQJIbHOW CETH C KOMITBIOTEPOB OMOJIMOTEKN ).

Pecypchl ¢BO0OIHOTO 10CTYyNA:

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

2. [TomHble  TeKCTHI ~ KaHAACKUX  auccepramuii  http://www.nlc-
bnc.ca/thesescanada

3. KubGepJlenunnka 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. Undopmammonnas  cucrema  «EaumHOe  OKHO  JOCTyma K
oOpa3oBaTelIbHBIM pecypcamy» http://window.edu.ru

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

8.  @epepanbHbIil LEHTp MH(DOPMAIMOHHO-0OpPA30BATENbHBIX PECYPCOB
http://fcior.edu.ru

9. IIpoekr TI'ocymapcCTBEHHOTO WHCTHUTYTAa PYCCKOTO SI3bIKa HWMEHU
A.C. Ilymkuna «O6pa3zoBanue Ha pycckom» https://pushkininstitute.ru

10. CmpaBouHo-uH(MOPMAIIMOHHBIN nopran «Pycckuit SI3BIK

http://gramota.ru
11.  Cuyx0a TeMaTHUECKUX TOJIKOBBIX cioBapei http://www.glossary.ru
12.  Cnosapu u suiukioneauu http://dic.academic.ru
13.  OO0pazoBarenpHBIN OpTAT «Yueba» http://www.ucheba.com
14. 3akonompoekt «OO0 oOpazoBanun B Poccuiickoit ®denepanun.
Bonpocs! 1 otBethI http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIE 3J1eKTPOHHBbIE 00pa3oBaTe/IbHbIE
u nHpopmanuoHubie pecypcenl Kyol'y:
1. Cpena MOoayIbHOTO AMHaMHUYEcKoro ooydenus http://moodle.kubsu.ru

2.  baza y4yeOHBIX IUIAHOB, Yy4Y€OHO-METOJIUYECKUX KOMIUIEKCOB,
nyOsimkanuit u koHpepenmwii http://mschool.kubsu.ru
3.  bubmuorteka UH(GOPMAITMOHHBIX pecypcoB Kadenpsl

nHGOPMaIIMOHHBIX 00pa30BaTeIbHBIX TeXHOI0r i http://mschool.kubsu.ru
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4.  DnextpoHHbIN apxuB gokymeHToB KyOI'Y http://docspace.kubsu.ru

5. DIEeKTpOHHBIE oOpa3oBaTeNbHbIC pecypcbl Kadeapol
UHPOPMAIIMOHHBIX CHUCTEM U TeXHoJorud B oOpazoBanuu KyOI'Y u HayuyHo-
MeToauueckoro xypHana «llIkonbHbie roab http://icdau.kubsu.ru

6. METOJAMYECKHUE YKA3ZAHUS J1JI51 OBYYAIOLLIUXCS
MO0 OCBOEHUIO JTUCHMIITIUHBI (MOAY.JIST)

TeopeTnueckne 3HaHUA N0 OCHOBHBIM paszleiiaM Kypca «YpaBHEHUS
MaTeMaTU4YecKoM (DU3MKU U1l TOPHBIX MHKEHEPOB» CTYACHTHI MPUOOPETAIOT Ha
JEKIUSAX W MPAKTUYECKUX 3aHATUAX, 3aKPEIUIAIOT U PACIHIUPSIOT BO BpeMs
CaMOCTOSITENILHOU PabOTHI.

Jlekiiuu Mo Kypcy «YpaBHEHHS MaTeMaTUYeCKOW (PU3MKK MJi1 TOPHBIX
WH)XEHEPOB» MPEJICTABISAIOTCS B BUJIE€ 0030pOB C JIEMOHCTpAIIMEH MTpe3eHTaIlui 110
OT/I€JIbHBIM OCHOBHBIM T€MaM MPOTPAMMBI.

Jist yrayOneHuss W 3aKperuieHHs TEOPEeTUYECKHX 3HAHWUW CTyJeHTaMm
PEKOMEH/IyeTCs BHIMOJIHEHHUE OIpPEIEICHHOIO0 00beMa CaMOCTOSITENIbHOW paboOThI.
OOmuit 00beM 4YacoB, BBIJCICHHBIX JJIsi BHEAYJUTOPHBIX 3aHATHM, COCTABISET
50,8 gacos.

Bueaynuropnas pabota mo IUCHMIUIMHE «YPaBHEHUS MaTEMaTUYECKON
(bU3HUKY TSI TOPHBIX MHXKEHEPOB» 3aKIII0UACTCS B CIEAYIOIIEM:

— TIOBTOpPEHHUE JIEKIIMOHHOTO MaTepuajia U MpopadoTka ydeOHOro
(TeopeTuuecKoro) Marepuana;

— MOJITOTOBKA K MPAKTUYECKUM 3aHATHUSIM;

— BBINIOJIHEHUE WHJMBUAYAIbHBIX 3aJaHUN (TMOJrOTOBKA COOOIIECHUH,
MpE3CHTAUN );

— MOJTrOTOBKA K TEKYIIEMY KOHTPOJIIO;

— HaNMCaHUue KOHTPOJUPYEMON CaMOCTOSITEIBHON pabOThl (JOMAIIHEH
KOHTPOJILHOM paboTHI).

JIns  3aKpemieHusi TEOPETHUYECKOTO  MaTepuaja ¢ BbINOJHEHUS
KOHTPOJIMPYEMBIX CAMOCTOATENBHBIX PA0OT MO JUCIUIUIMHE BO BHEYUYEOHOE BpEMSs
CTYJE€HTaM MPEIOCTaBISIETCS BO3MOXKHOCTh MOJb30BaHUs OubOnuorexkon KyOIl'V,
BO3MOXXHOCTSIMU KOMIIBIOTEPHBIX KJIACCOB.

HTOroBslil KOHTPOJIb OCYLIECTBIISICTCS B BUAE 3a4ETA.

B ocBoeHMM IUCHMIUVIMHBI WHBAIWJIAMH W JUUAMH C OTPAaHUYCHHBIMU
BO3MOYKHOCTSIMU 3[I0pPOBbsI OOJIBILIOE 3HAYEHUE MUMEET WHAMBHUAyaJbHasl yuyeOHas
paboTa (KOHCYJIbTAI[UN) — JOTOJIHUTEIHHOE Pa3bsiCHEHUE YUeOHOr0 MaTepuaia.

NunuBuayanbHble KOHCYJIbTAIlMM TIO MPEAMETY SIBISIOTCS BaKHBIM
(bakTopoM, CHOCOOCTBYIOIIMM WHAMBHUAYATU3AIMN OOYYEHUS M YCTAaHOBJICHHUIO
BOCITUTATEILHOTO KOHTAKTa MEX]y IIPEernojjaBaTesieM U 00y4YaroluMcsi THBAIUI0OM
WJIU JIUIIOM C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 37]0POBbSI.
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7. MATEPMAJILHO-TEXHUYECKOE OBECHEYEHME IO
JTUCHUIIJIMHE (MOJYJIIO)

[To Bcem Bugam ydeOHOWH MAEATENBHOCTM B paMKaxX JUCIMILUIMHBI
UCTONB3YIOTCS  ayAMTOpUHM, KaOMHEThI W J1JaOOpaTopuH,  OCHAIICHHBIC
HEOOXOMMBIM CIEIUAIN3UPOBAHHBIM U JIAOOPATOPHBIM 000PYAOBAHUEM.

Haumenosanue OcHaIllEeHHOCTD [lepeueHb JIMIIEH3MOHHOTO
CIICOUAJIBHBIX HOMCH_IGHI/Iﬁ CIICOHUAJIbHBIX HOMCH_IGHI/Iﬁ HpOFpaMMHOI‘O O6€CHG‘IGHI/I}I

JIUTIEH3UOHHBIC TTPOTPAMMBI
obmiero Haznauenus. Microsoft
Windows 7, maker Microsoft
Officce Professional (Word,
YueOHbIC ayAUTOPUH IS Excel, PowerPoint, Access),

o TexHudeckue cpencraa
MIPOBEACHUS 3aHATUN . IIpOrpaMMBbI JEMOHCTpaALUU
00yd4eHUsI: IKpaH, TPOEKTOP, -
JIEKIITMOHHOT'O THUIIA Buzeo marepuanos (Windows

Mebenb: yueOHast MeOenb

KOMIIBIOTEp Media Player), nmporpammsr ais
JEMOHCTpPALIUU U CO3/1aHuUs
npesenrarmii (Microsoft Power
Point)
JIMIICH3UOHHBIC MTPOTrpaMMBbI
VuebHbie ayuToOpun 1A 06qero Ha3HAYCHUS: Microsoﬂ
IpoBeeRNs 3anATHik Wm'dows 7, MaKer Microsoft
) Officce Professional (Word,
CEMHHApPCKOI'0 THIIA, Meo6enb: yuebHas mebenb Excel, PowerPoint, Access)
TPYINIOBBIX U TexHuueckue cpeacTna HpOF[;aMMBI ,I[CMOI-’ICTpaHI/II/I,
MHIUBUYAIbHBIX 00y4YeHHs: IKpaH, IPOEKTOP, Bico Matepuaos (Windows
KOHCYJIbTAIINH, TEKYIIEro } KOMIIBIOTEP Media Player), mporpamye! s
KOHTPOJIA X IIPOMEKYTOUHON JICMOHCTDAIIH H CO3TAHNA
aTTecTaluu

npesenrarwmii (Microsoft Power
Point)

Jis  camocTosITeNbHOM ~ paboThl  OOydalolmUXCsl  MPEAyCMOTPEHBI
MIOMEIICHHS, YKOMIUJICKTOBAHHBIE CIICIHATM3UPOBAHHON MeOebl0, OCHAIIICHHBIS
KOMITBIOTEPHOW TEXHUKOU C BO3MOXHOCTBIO MOJKIOUEHUA K ceth «IHTepHET» 1
obecrieueHreM JOCTyma B JJIGKTPOHHYIO HWH(MOPMAIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCUTETA.

Haumenosanue . [Iepeuenn
. OcHaIeHHOCTh MMOMEIICHUN ISt
MOMEIIEHUH 17151 N JUIEH3UOHHOTO
. CaMOCTOSITENTbHOM pabOTHI
CaMOCTOSITENILHOM pa0OThI POrPaMMHOTO
00yJarmuxcs
00yJaronmxcst obecrieueHus
Mebens: yueOHast MeOeb
. TUTCH3NOHHBIE
ITomemenue mis Komruiekt CHIeLIMATM3UPOBAHHOMN
. MIPOrpaMMBbI O0IIIEro
CaMOCTOSITENILHOM pa0bOThl | MEOEITH: KOMITBIOTEPHBIEC CTOJIBI. s
00y4arommxcs O6opynoBaHue: KOMIILIOTEPHAS HasHadeHns: MiCrosoft
(qH}T’:JILHLHZ 3aJl TGXHI:/I};(a C MHOAKJIIOYCHUEM b K Windows 10, naxer
N . | Microsoft Office 2016,
Hayunoii 6ubnuorekn) | nHGOPMAITMOHHO-KOMMYHHKAIIMOHHOMN .
Abbyy Finereader 9
cetm «lHTepHeT» W JOCTynmoM B
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AJIEKTPOHHYIO nH(pOpMaIMOHHO-
00pa3oBaTeNbHYIO cpeny
oOpa3oBaTreNbHONM OpraHu3anuu, BeO-
KaMephl, KOMMYHUKAIIUOHHOE
obopynoBaHue, obecrieunBaroIee
JOCTYIl K CETH HMHTEPHET (MPOBOTHOE
COEINHEHNE u OecrpoBOHOE
coepuHeHue 1o texuosnoruu Wi-Fi)

ITomemmenue misa
CaMOCTOSITENIbHOM PabOTHI
oOy4Jaroruxcs (ay.
A106)

Mebenb: yueOHast MeOeIb.

Kommexr CIIeLUaIu3UPOBAHHOMN
MeOeIH: KOMIIbIOTEPHBIE CTOJIBI.
ObopynoBanue: KOMIIBIOTEPHAS

TEXHHUKa c MOAKITIOYEHUEM K
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHOM
cetu «MHTEpHET» W OCTYIIOM B

ANEKTPOHHYIO UH(POPMALIMOHHO-
00pa3oBaTenbHYIO cpeny
o0pa3oBaTeNbHONW OpraHu3anuu, BeO-
KaMepHl, KOMMYHUKAI[HOHHOE
obopynoBaHue, obecrneunBaroIiee
JOCTYIl K CETH HMHTEpHET (TMPOBOIHOE
COeIMHEHUE U OecrpoBOIHOE

coeauuenue mo texuonoruu Wi-Fi)

JIMIICH3UOHHBIC
MporpaMMBbI OOIIIETO
HazHauenus. Microsoft
Windows 7, makeT
Microsoft Officce
Professional
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PELHEH3H3I
Ha pabouyo IporpaMMy JMCIMILTMHBI
“YPABHEHUSI MATEMATHYECKOU ®U3UKH
JIJIs TOPHBIX HHKEHEPOB”

JucuuminHa «YpaBHEHHS MareMaTU4ecKod (M3MKH JJIS TOPHBIX
HH)KCHEpOB»  BBeAeHa B ydeOHBIE IUTaHBl  TMOATOTOBKH  CIIELHAIUCTOB
(cnenmaneHocTs 21.05.03 «TexHonorus reonoru¥eckoi pasBelKW») COTIIACHO
®I'OC BO, otHocurcs k 6Gnoky bl, x obs3arensHoit yactu (b1.0). HMuzmekc
mucuumneel  cornmacHo PI'OC — b1.0.33, uyuTaerca B IIATOM CEMECTpE.
JIMCUMILIMHA TIpeycMOTpeHa OCHOBHOM obpa3soBarenbHoit mporpammoit (OOIT)
Ky6I'Y B 06BéMe 3 3aueTHBIX equHHULL (108 4acoB, UTOTOBBIA KOHTPOJIb — 344€T).

ITporpamma cofepXHT Bce He00X0AUMBIe pa3/ielibl, COCTAaBJIEHa HAa BLICOKOM

HAayYHO-METOJMYECKOM YPOBHE M COOTBETCTBYET COBPEMEHHBIM TPEOOBaHHUAM.
YyeOHo-MeToAruecKoe U HH(opMaIlMOHHOE 00eclIeYeHHE AUCLHILIMHE] YYHThIBACT
BCE OCHOBHBIE COBpEMEHHbIe Hay4Hble M HayYHO-METOJHYecCKHe pa3paboTKu
ypaBHEHHH MaTeMaTH4ecKoi (U3UKH, COJAEPKHT MNPEACTaBUTENLHBIA CIIHCOK
OCHOBHOM, JOTOJHHUTEIbHOM JIMTEpaTyphbl, @ TaKXKe CCBUIKA Ha CIPaBOYHO-
OubnMorpadguueckylo JIUTEpaTypy, Ha IEpHOAHYECKHe H3JIaHHsd, a TaKXke Ha
Ba)KHbIE HHTEPHET-PECYpPChl, HCIOJb30BAHHE KOTOPBIX MOXKET 3HAYHTEIBHO
pPacUIMPUTL BO3MOXKHOCTH 00pa30BaTe/IbHOTO IIpoLecca.

B nporpamme mnmeeTcss OOGIIMPHBIA OJOK OIEHOYHBIX CPEACTB TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH H IPOMEKYTOYHOH aTTeCTallHH, B TOM YHCJIe — /1 OLEHKH
Ka4yecTBa MOJArOTOBKH CTYIEHTOB.

PaGouas mporpaMma JUCHHUIUIMHBI «YpaBHEHHUS MaTeMaTH4YecKoi (Qpu3UKu
IS TOPHBIX HMHXXEHEPOB» pacCMaTpHBAeT OCHOBHbIE I€PEOBble HaIpPaBJIECHHS

Hay4HO-TeXHHUYECKOro mporpecca B cBoeil 00JacTi U peKOMEHyeTcs K BBEICHHUIO
B y4eOHBIH MpOoIece MOArOTOBKU CTYAEHTOB.

HO-p TexH. Hayk, npodeccop Kadeapsl

reo(U3U4eCKUX METOJ0B IIOUCKOB U pa3BeKH ['ynenko B.H.
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PEIIEH3US
Ha pabovyio NPorpaMMy IHCUHILIHHBI
«YPABHEHHUSI MATEMATHYECKOH ®U3UKH
JJIS1 TOPHBIX HH)KEHEPOB”

JucnunauHa «YpaBHEeHHS MaTeMaTHUECKOH (U3UKH IS TOPHBIX MHIKEHEPOB»
ppefieHa B yueGHble IUIAHKI TOATOTOBKM crieuuanucto (cmemmanbrocts 21.05.03
«TexHonorua reojioruyeckoii passeakn») cornacgo ®I'OC BO, otHocHTed K 610Ky b1, K
obasarenpaoi wactu (51.0). Uunexke aucummmuuel cornmacio ®I'OC — b1.0.33,
YMTAEeTCS B ILTOM CeMecTpe. lIpeiuecTBYOIIHe JUCUMILIMHBI, HEOOXONMMBIC Ui
M3Y4YEHHs JUCLHIUIHHEL «Y paBHEHUs] MATEMAaTUUECKOH (PM3NKH JUIs TOPHBIX HHIKEHEPOB»:
«Teonorusa»,  «llerpodusmuka»,  «MarnuropasBenka»,  «bypeHne  CKBaXKHHY,
«CtpykTypHO-rpaduyeckas obpaboTka re0J0ro-re0Gu3HYeCcKuX JAHHBIX».
[locnenyromue  JUCHMIUTHHBL, VIS KOTOPBIX  JIaHHas  JMCLUIUIMHA  ABJISETCH
NpeIIecTBYIOmEel: «DIeKTPOMarHUTHEIE M aKyCTHYeCKHe MCCIIeIOBaHUs CKBAXKUHY,
«Amnmapatypa u  00OpyjgoBaHHE  TIEO(PU3IMYECKMX  MCCICJOBAaHUH  CKBAKHHY,
«MHTeprpeTals  JaHHBIX TreO(U3MYECKHX HCCISIOBaHHMH  CKBaXuH», «I'eonoro-
TEXHOJOTHUECKHE MCCJIeIOBaHus B Ipolecce OypeHHs CKBaXHUH» B COOTBETCTBHUU C
y4eOHBIM IUIAHOM.

Heo0X0AMMOCTh W3ydYeHHsi TaKOW JUCHUMIUIMHBI CTYICHTaMH, KOTOpBIE IOCIE
OKOHuYaHHs yHuBepcurera OyayT paborats B KpacHomapckoMm Kpae, y4UThIBas BBEICOKYIO
noTpeGHOCTh Kpas B MHKEHEPHO-TCOQH3HYECCKOM 00€creyeHnH padoT, He BBI3BIBACT
COMHEHHA.

JlucuuminHa «YpaBHEHUS MareMaTH4ecKoi (QU3MKH IS TOPHBIX WHKEHEPOB)»
cootBeTcTBYeT @emepansHOMy I[ocynapcTBEHHOMY 00pa3oBaTellbHOMY —CTaHIapTy
Beiciero  obpazopanua (PIOC BO) mo cneumanpHoctH 21.05.03  “Texnonorus
reoJIOrHuecKoit pazpeaku” crenyannsanus “I'eodpusnueckue METOIBI MOMCKA U PA3BEIKH
MEeCTOPOIKIACHHUIA [IOJIE3HBIX HCKOMAEMBIX .

IIporpamMma colepKUT Bce HeOOXOIUMBIE pa3/iesibl, OHa COCTABJICHA Ha BEICOKOM
Hay4HO-METOAMYECKOM YPOBHE M COOTBETCTBYET COBPEMEHHBIM TpebGoBaHHAM. YueOHO-
METOIMYECKOe H HH(OPMaIHOHHOE o0ecrieueHne TUCIMILIHHE] YYHTEIBAET BCe OCHOBHEIC
COBPEMEHHBIC  Hay4HbBle M  HAyYHO-METOAMYECKME  pa3pabOTKH  ypaBHCHHH
MaTeMaTHYeCKOW (M3MKH, COAEPKHUT OOIIMPHEINA CIIUCOK OCHOBHOW M JONOJHUTEIBHOM
JINTEPATYPBI, & TAK)KE CCBUIKM Ha BaXKHBIE MHTEPHET-PECYPCHI, UCIIOJIL30BAHUE KOTOPBIX
MOZKECT 3HAYUTCIIBHO paClIMPUTh BO3MOXKHOCTH 06pa.'30BElT6J'[BHOI"0 Iporecca.

B nporpamme uMeeTcst OOIIMPHBII 610K OLEHOYHBIX CPEICTB TEKYIIEro KOHTPOJIs
yCIIEBAEMOCTH M IIPOMEXKYTOYHOH aTTecTallid, B TOM 4YMCJIE€ — [/ OIEHKH KavecTBa
MIOJTOTOBKH CTYJEHTOB.

PaGouas mporpamMMa JUCIHIUTHHBI «YpaBHEHHS MaTeMaTHYECKOH (QM3MKH 11
FOPHBIX HMHKEHEPOB» PEKOMEHIYCeTCS K BBEICHHIO B YUeOHBIH IpOIECC MOATOTOBKH
CTYJICHTOB.

Jupexrop OO0 «I'eo-LlenTp» Pynomaxa H.H.
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