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1. OO0mmue cBeaeHus

1. | Kadenpa OO0MmuX IUCIUAILINH

2. | HanpaBneHue noaroToBKu 14.03.01 SnepHasi sHEpreTUKa M TEINIOPHU3HKA
3. | HanpaBnennocts (mpodmis) | Termodusnka

4. | JucuunianHa (MOIYIb) Maremaruka

5. | Popma oOyueHus Ounas

6. | I'om Habopa 2016

2. IlepeyeHb KOMIIETEHIUIT

— CIIOCOOHOCTb OCYHIECTBIATH IMOMCK, XpaHeHHe, oOpabOTKy M aHainu3 HWHPOpMALUU U3
pa3IMYHBIX HCTOYHMKOB M 0a3 JaHHBIX, IMPEACTaBIATH e€e B TpedyemoM (dopmare c
HCIOJIb30BaHNEM MH(DOPMALIMOHHBIX, KOMITBIOTEPHBIX U ceTeBbIX TexHosorui (OIIK-1)




3 KpnTepml M NOKAa3aTeJIM OlleHUBAHUA KOMIIETEHIIUH HA PA3JTUYHBIX 3Talmax ux q)OpM]/IpOBaHI/Iﬂ

dopmupye Kpurtepun u noxasareyiy olleHMBAHUSI KOMIeTEeHIMIi
DopMbI KOHTPOJISA
Itan GopMHPOBAHUS KOMIIETEHIIUN mast
3HaTh: YMmeTh: Baagers: copmMupoBaHHOCTH
(pa3neJsibl, TEMbI AU CUMIIIMHbI) KOMIIETEeHI] .
KOMIIeTeH I i
usi
OIIK-1 OcCHOBHBIE TIOHATHS, TEPMUHBI U peuarb CUCTEMBI HaBbIKaMH PEIICHHUS Pemenue 3anay,
3 . OTpeeNICHNs] BEKTOPHOU anreOpsl U JIMHENHBIX YpaBHEHUIH, MPaKTUYECKUX 3a]a4 TPYMIOBAast TUCKYCCHUS
HeMveHTi’I aHAINTIHYCCKON TCOMETPHH 1 aHamuTHYeCKOI reomerpun. CriocoObt 3a/1a4, CBI3aHHBIX C
JMHEHHOH anreOpst pELIeHHs CHCTEM JIMHEUHBIX MaTpuLaMu
YpaBHEHHUM, 3a7a4, CBSI3aHHBIX C
MaTpULIAMHU
OIIK-1 OCHOBHBIC TIOHATHSI, TEPMHHEI U OnpenensaTs TUIBI HaBbIKaMH PELICHUS Pemenue 3anay,
OCHOBBI I[H(l)q)epeﬂunanbﬁoro U UHTETPAIILHOTO ONPEACICHUSA U3 TECOPUN Z[I/I(I)(i)epeHLII/IaJIBHLIX TMMPAKTUYICCKUX 3a1a4 TpynroBas JUCKYCCHUA
HCYUCIICHUS U TeOpHUsl QYHKIUI KOMIUIEKCHOU JuddepeHnanbHOro U HHTErPaabHOrO | ypaBHEHuUil
TIepeMeHHO ncurcaeHus. CriocoObl pereHus
qudhepeHIINATbHBIX YPaBHEHUH U
WHTETPAJIOB
OIIK-1 OCHOBHBIE IOHATHS, TEPMHUHBI U OnpenensaTs TUIBI HAaBbIKAMU PELICHMS Pemenue 3anay,

DJIEMEHTBI TEOPHU OOBIKHOBEHHBIX
muddepeHnnanbHbIX YpaBHEHNH.

OIpeieNIeHHsI TEOPUH OOBIKHOBEHHBIX
muddepeHnnanbHbIX YpaBHEHU.

muddepeHnnanbHbIX
ypaBHEHH, perarh
MpPaKTUYECKUE 3a1auH Ha
OCHOBE
muddepeHnnanbEHBIX
YpaBHEHUI

MMPaKTUYCCKUX 3ala4d

IPYIIOBAas JUCKYCCHUS




1. Kpurepuu u mikajbl OLeHUBAHUS

4.1 Pemrenue 3aaau

5 0ayuIOB BBICTABIISCTCS, €CIU CTYACHT PEIIMJ BCE PEKOMEHIOBAaHHBIC 3a1a4d, NPAaBUIBHO
U3JIOKWJI BCE BapUaHThl HMX PELICHUs, apryMEHTUPOBAaB MX, C OO0s;3aTeNbHON CCBUIKOM Ha
COOTBETCTBYIOIIIME HOPMATHUBHI (€CIIH 0 COJCPIKAHUIO ITO HEOOXOIMMO).

4 Oamia BBICTABIISIETCS, €CJIM CTYIEHT peurw He MeHee 85% pexkoMeHJOBaHHBIX 3ajad,
NPaBUJIBHO HM3JIOKHII BCE BAPHAHTHI PEIICHUS, apIYMEHTUPOBAB X, C 00S3aTEIbHOM CCHIIKON Ha
COOTBETCTBYIOILIME HOPMATUBHI (€CJIH 110 COJIEP>KAHUIO 3TO HEOOXOAUMO).

3 Oayuta BBICTABISICTCS, €CIM CTYIACHT PEHIMJ He MeHee 65% peKOMEHIOBaHHBIX 3ajiad,
NPAaBUIIBHO M3JIOXKWI BCE BapUAHThI UX PEIICHHS, aPTYMEHTUPOBAB UX, C 003aTEIbHOM CCBUTKON
Ha COOTBETCTBYIOIIME HOPMATUBBI (€CITH TI0 COACPIKAHHUIO 3TO HEOOXOIMMO).

0 6amioB - eciu CTYACHT BBIMOMHUI MeHee 50% 3amaHus, W/Win HEBEpHO yKaszaj BapHaHTHI

pelIeHusl.

4.2 Kputepum OlleHKH IPyNIOBOi JUCKYCCUM

Baaabl

XapaKTepncTan 0TBE€TA CTYACHTA

5

- CTYJICHT TJIyOOKO M BCECTOPOHHE YCBOMJI IIPOOIIEMY;

- YBEPEHHO, JIOTUIHO, TIOCIIEIOBATEIILHO U TPAMOTHO €T0 U3JIaraeT;

- ONMMpasCh Ha 3HAHHWS OCHOBHON W JIOTIOJHHUTEIBHOW JIMTEPATYPHI, TECHO
MPUBS3LIBACT  YCBOCHHBIE  HAYYHBIC IIOJIOKEHUS C  TPAKTHICCKON
JEATEBHOCTBIO;

- yMeJI0 00OCHOBBIBACT M APTyMEHTUPYET BBIIBUTACMBIE UM HJICH;

- JIeJaeT BBIBOJLI U 00O0IIEHHS;

- cBOOOJTHO BIIAJICCT IMTOHATUSIMU

- CTYOEHT TBEPIO YCBOHWIJI TE€MY, TPaMOTHO U TO CYIIECTBY H3JIaraer ee,
OTHPAsICh HA 3HAHUS OCHOBHOU JIUTEPATYPHI,

- HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTE;

- YBS3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUECKON JEATEIbHOCTHIO;

- apryMEHTHPYET Hay4HbIE MOJI0KEHUS;

- JIeJIaeT BBIBOJBI M 00OOIIEHNS

- BJIaJICET CUCTEMOM OCHOBHBIX IOHATHIH

- TeMa pacKpbITa HEJOCTATOYHO YETKO U IOJHO, TO €CTh CTYAEHT OCBOWJ
npobieMy, 1o CyLECTBY U3JaraeT ee, ONUpasiCh Ha 3HAHUS TOJIBKO OCHOBHOM
JIUTEPaATYphI;

- JIOIYCKAeT HEeCYLIECTBEHHbIE OIIMOKHY U HETOYHOCTH;

- UCIIBITHIBAET 3aTPYAHEHUS B IPAKTUUECKOM IIPUMEHEHUU 3HAHUM;

- ¢1a00 apryMEeHTHUPYeT HayuyHble OJI0KEHHS;

- 3aTpyAHseTcs B (GOpMyIMpPOBAHUH BBIBOAOB U 00OOIICHMIA;

- YaCTMYHO BJIAZICET CUCTEMON NOHITUN

- CTYJICHT HE YCBOWJI 3HAYUTEITHHON YaCTH TIPOOJIEMBI;

- IOTYCKAaeT CYIIECTBEHHBIE OMTMOKN M HETOYHOCTHU TIPU PACCMOTPEHUH €€;
- HCTIBITBIBACT TPYJAHOCTH B TPAKTUICCKOM IPUMECHEHUY 3HAHUM;

- HE MOXKET apryMEHTHPOBATh HAYYHbIE TIOJIOKEHUS;

- He GOpMYIUPYET BHIBOJIOB U 000OIIICHUIA;

- HE BJIa/ICeT NOHATUHHBIM almnapaToM

1.3 IloaroroBKa ONOPHOI0 KOHCIEKTA

[ToaroroBka MarepuanoB OMNOPHOTO KOHCHEKTa SBIsSeTCS 3()()EKTUBHBIM HMHCTPYMEHTOM
CUCTEMAaTH3aluy MOJTYYCHHBIX CTyACHTOM 3HAHUU B IIPOLIECCE N3YUEHUS JUCLUILIINHBL.




CocraBneHue ONOPHOTO  KOHCNEKTa MpEeACTaBiIseT CcoO0OW BUA  BHEAYIUTOPHOU
CaMOCTOSITENILHOM paboOThl CTyAEHTa IO CO3JaHHI0 KpaTkol HMH(DOPMALMOHHOW CTPYKTYpBHI,
obo0Imaronie 1 oTpakarolle CyTh MaTepHaja JIEKUUH, TeMbl yueOHHKA. ONOpHBIN KOHCIEKT
MIPU3BaH BHLACITUTH ITIaBHbIE OOBEKTHI M3YyYEHMs], AaTh UM KPATKYI0 XapaKT€PUCTUKY, UCIOIb3YS
CHUMBOJIBI, OTPA3HUTh CBS3b C JIPYIrMMM 3jeMeHTaMH. OCHOBHas 1LI€Jb OINOPHOIO KOHCIIEKTa —
o0JIerynTh 3allOMHHAHUE. B ero cocraBieHUMU HCIONB3YIOTCS pa3iuyHble 0a30BbIe MOHATHS,
TEPMUHBI, 3HAKH (CUMBOJIbI) — OMOPHBIE CUTHAJIBI. OTIOPHBIM KOHCIIEKT MOKET OBITh MPEJICTABICH
CHUCTEMOM B3aMMOCBSI3aHHBIX T€OMETPUUECKUX (QUTYp, COIEpKAIMX OJIOKM KOHIIEHTPUPOBAHHOU
MHpOpPMAIlMM B BHUJAE CTYNEHEK JIOTMYECKOM JIECTHHUIBI; PUCYHKA C JONOJHUTEIBbHBIMU
AIIEMEHTaMHU U JIp.

MakcuMajabHOe

KpuTepun olieHKH OMIOPHOT0 KOHCIEKTA
KOJIHYEeCTBO 0aJ1J10B

- IOATOTOBKA MaTepHaiOB OTIOPHOT'O KOHCIIEKTA 110 N3y4aeMbIM TeMaM 5
JIMICLIMTUIMHBI TOJIBKO B TEKCTOBOM (hopme;

- TIOATOTOBKA MaTEpPHAaIOB OTIOPHOTO KOHCIIEKTA MO U3y4aeMbIM TeMaM
JMCIUITIMHBI B TEKCTOBOH (popMe, KOTOpasi COMPOBOXKIACTCSI CXEMaMH, 10
TabnnyHON wuH(popManueld, rpaduKamMH, BBIJCICHHEM OCHOBHBIX
MBICJIEH C TOMOINIBIO IIBETOB, MOAYECPKUBAHMIA.

5.Tunosvie  KonmpobHblE  3A0AHUA U MemoOuYecKue  Mamepuainl,
onpeoensaouiue npPoueoypvl OUEHUBAHUA 3HAHUI, YMEHUIll, HAGbLIKO8 U (unu)
onvima  0eAmenabHOCHU,  XAPAKMEPU3YIWuUx Imanst  Gopmuposanus
KOMNnemeHyuil 6 npoyecce 0C60eHUs 00Pa306ameabHOll NPOZPAMMBbL.

5.1 Tunoegvie sonpocwt K 2pynnoeoii OucKyccuu TPEACTABICHBI B INIAHAX MPAKTUYECKUX 3aAHATUM.

5.2 Ilpumepwt pewrenusn 3a0au
Ilpumep 1. IlpuBecT K KAHOHUYECKOMY BU]ly YPaBHEHHUE:

xzuxx —yzuyy =0. (1.1)

A 3amumem oOmuii BUI ypaBHEHHS BTOPOTO MOPSIKA
auxx+2buxy+cuyy+F(x,y,u,ux,uy)=O (1.2)

U CpaBHUM KO3()(UIIMEHTHI TPU MPOU3BOJHBIX B ypaBHeHUH (/.2) u B ucxomHoM (/.1):
a=x2; b=0; c:—y2~

OmpenenyM, K KaKOMy THITY IPUHAUIC)KAT UCXOAHOE ypaBHEHHE:
D=b’—ac =0—x2(—y2) =(xy)2 >0,

CJIEZIOBATENILHO, UCXOIHOE YpaBHEeHME (/. /) MPUHAAIEKUT K YpaBHEHUAM

rUNnepooIMYECcKOro TUMa.
OcytecTBUM nepexos K KaHOHUYECKoH (hopMe ¢ IOMOIIbIO OOIIUX HHTETPAIOB YpaBHEHUS

XapaKTCPpUCTHUK. B namem CJIydac 3TO YPpaBHCHUC UMCCT BUI:

xz(a’y)2 —yz(dx)2 =0, unu (xdy + ydx)(xdy — ydx) = 0,

= xdy + ydx =0, Q=—@, =xy=Cy;
y x
= xdy — ydx =0, Q=@, :>X=C2.

y X X



CnenosatenbHo, C1 1 C; ONPEAETSAIOT ypaBHEHHs ceMeicTB XxapakTepucTuk. Torna
npeoOpa3oBaHNe HE3aBUCUMBIX NTEPEMEHHBIX OyJIeT UMETh BUJ

5 = Cl =Xy,
_ _y
n==C 2 =-.
X
Haiinem U xx UUyy B HOBEIX IIEPEMEHHBIX

y 1
Uy =UES +HUpl)y =u,fy—x—2u,7, uy =ugdy +upl)y, = xug +;un,

2 2
Uxx = ”ffgx +2“§n§xnx TUuppTly TUENEE T URT]xy =
2 2
_ 2 Y Y Y
X X X

B 2 2 2 1
Uyy =uggSy +2ugnG Ty +upnily +ugsyy +uplly, =x uge +2ugy +x_2”7777

Takum 00pa3om, ncxonHoe ypaBHeHHE (/./) B HOBBIX IEPEMEHHBIX UMEET BUJIL:
2 2

2| 2 y Y y 2( 2 1 3
x|y u§§—2x—2u§n+x—4unn+2x—3un -yl x ”§5+2u§77+x_2u7777 =0,

1 TIOCJIe MPeoOpa30BaHMM, MOTYIUM
1
224 —4y*u, =0 wm —u
n én
X 2xy
C Y4€TOM TOTO, 4TO XV = 5 KaHOHHMYECKast opMa MCXOTHOTO ypaBHEHUSI UMEET BH/I:

1

n 26

Llpumep 2. Haiitu ob1iee perieHiue ypaBHCHHS:

p ~Uey =0,

. 2 B
Uyy =28INX Uy, —COS™ X Uy, —cosx-u), =0.

Xy Yy
A 3armumem o0muil BUII ypaBHEHUS! BTOPOTO TOPSIIKA

AUyy +2buyy, + iy, + F (X, y,u,uy,u),)=0
U CpaBHUM KO3(PPHUIMEHTHI PU MPOU3BOIHBIX B ’TOM YPABHEHUH U B UCXOJHOM:
. 2
a=1, b=-sinx; ¢ =-cos” x.
OcymiecTBUM nepexo/] K KAHOHUYECKOW (popMe ¢ TOMOIIBIO OOIIMX UHTErPajoB YpaBHEHUS
xapaktepuctuk (13.3). B Hamewm ciydae 3To ypaBHEHHE UMEET BU:

(dy)2 +2$inxdxdy—0052 x(abc)2 =0; = (y’)7— +2Sinx-y'—cos2 x=0:

, —2sinxi\/4sin2+4cos2x —2sinx*2 )
y = > = 5 =—sintl;

Yy =—sinx+1=dy=-sinxdx+dx; y=cosx+x+Cy;

y =—sinx—1=dy=-sinxdx—dx; y=cosx—x+C,.



CnenoBarenbHo, Ci 1 C; ONpeNeNsItoT ypaBHEHMsI CEMENCTB XapakTepUCTUK. Toraa
peoOpa3oBaHue HE3aBUCUMBIX IlepeMeHHBIX (13.5) OyneT umers BUJ

E=C,=y—cosx—x,

n=C,=y—cosx+ux.

Haitnem U y>U x> Uyy W Uyy, B HOBBIX MEPEMEHHBIX

Uy =ugd, +uph, =ug +uy,

Uy =u§§(sinx—1)2 —2cos2 Xugn +u7m(sinx+1)2 +ug cosx+up Cosx,
Uy =ugk +2u§n +u7m,.

Uyy =u§§(sinx—1)+2sinx~u§77 +um7(sinx+1).

[ToncraBuM noTydeHHBIE IPOU3BOAHBIE B UCXOAHOE YpaBHEHHE, U MOCIIE PeoOpa3oBaHUA
OKOHYATEJIbHO MOTYYUM KaHOHHYECKYIO0 (JOPMY UCXOJHOTO YpaBHEHUS

|—2sinx(sinx—l) +(sinx—1)2 — cos? xJ-u&f + |- 4sin? x — 4cos” x‘-uéen +

l—2sinx(sinx+l) +(sinx+1)2 — cos” xl'u,m +ug cosx +upCosx —Cosx - ug —cosx-uy =0,

02u
001
VHTErpUpys JBAXK/IBI OTO YPABHEHHUE, TIOIYIUM PEIICHHE

ou

5= sl u&n) = finkdn (€] ={w(n) = lnlan} = yin +olé

BosBpamiasich kK «CTapbIM» MIEPEMEHHBIM X U , 3aIIUIIIEM OKOHYATEIbHO O0IIee pelieHne
HCXOJJHOTO ypaBHEHUS

ulx,y) =@(y—x—cosx)+w(y+x—cosx).A

Ilpumep 3. HaiiTu penienue ypaBHEHUs
Uy =Uxx ,
YIOBIICTBOPSIOIIEE HAYAIBHBIM YCIOBHUSIM

2
Ul 1=0= X", U] s=0=4x.

A s HaxOoXIeHMsl perieHns ucxonHoi 3anaun Komum ucnonb3yem dpopmyny Hamambepa
(15.10)

1 x+at
u(x, t)——[qp(x at)+ (x +at)|+— [w(®)dO,
2ax at
B KOTOpOH gp(x) =x2, l//(x):4x, aa=1.
CnenoBaTeiabHO,
1 2 ] ¥t 12 2.2
u(x,t)=—|(x—at) +(x+at) +— [40dO® = —\x* —2xt 4+t +x~ +2xt +1t
2 2. 2
2
+%4®7 §f§=%(2x2 +2t2)+(x+t)2 +(x—t)2 = x? +1% +4x1.

OxoHYaTeILHO pCUICHUC HWCXOMHOM 3aJ1auM UMEET BU/I

2]+



u(x,t) = x2 +1% +4xt. A

5.3. IIpumepHBIii NepevYeHb BONPOCOB K 3K3aMeHy 1 cemecTp:
DJIeMeHTbI JIMHEHHOH ajredpbl
Marpuusi
Marpuipl. Anredpa MaTpuil.
Onpenenurenu. Beranciaenue onpenennTenei.
CaoiicTBa onpeaeauTene.
OOparHast MaTpulla U €€ BHIYMCIICHHE.
Pemienne cucrem JIMHEHHBIX YPAaBHEHUI.
Cucrembl TMHEVHBIX YPAaBHEHUH, UX PELLIEHUS, MATPUYHAs 3aIUCh.
Pemenune cucteMbl IMHEWHBIX YPaBHEHUA METOOM OOpaTHOW MaTPHIIBL.
Teopema Kpamepa, hopmyisr Kpamepa.
Pemienne cucrem IMHENHBIX YpaBHEHUN METOJOM [ aycca.
IIpsiMble THHUH U JIOCKOCTH
VYpaBHeHHE MPSMO C YIIIOBBIM KOA(DPHUITUESHTOM.
VYron Mexny npsMbIMH. YCIIOBUS NapauIeIbHOCTH U NEPIEHANKYISIPHOCTH IBYX IPSIMBbIX.
OO6miee ypaBHEHHE TTPSMOM.
Oouiee ypaBHeHHE TUIOCKOCTH. HOpMasbHBII BEKTOP TIIOCKOCTH.
VYron mexay AByMs IIJIOCKOCTSIMH. YCIOBUS NAPAJIEIbHOCTH U MEPIIEHANKYIIPHOCTH ABYX
IIJIOCKOCTEM.
Kanonuveckue ypaBHEHHS IPSMON B IPOCTPAHCTBE.
VYron Mexy NpsSMbIMH B IPOCTPAHCTBE. YCIOBUS NAapAJUIEIbHOCTH U NEPIEHIUKYISIPHOCTH
MPSIMBIX B IPOCTPAHCTBE.
YcnoBue napauieIbHOCTH MPSMOM U IUIOCKOCTH B IIPOCTPAHCTBE.
YcinoBue neprneHIuKyIIpHOCTH IPSIMOM U INTOCKOCTH B IPOCTPAHCTBE.
Yron Mexay IpsIMOU U IJIOCKOCTBIO.
Kpusbie 1MHUE BTOPOro NOPs/AKA HA MJIOCKOCTH.
Kanonunueckoe ypaBHeHHe suturica. McecnenoBanue GopMbl dIUIHIICA.
Kanonnueckoe ypaBHeHue rurnep06oisl. MccnenoBanre GopMbl TUIIEPOOIIBI.
Kanonunueckoe ypaBHeHue napabdounsl. ViccnenoBanue ¢popmbl mapabosisl
Oob11iee ypaBHEHHE JTMHUHU BTOPOTO nopsiaka. [loHsTHe THNA TMHUU BTOPOTo MOpPsAKa.
BexkTopHblii aHA M3
[TonsiTue BekTopa. CioxeHne BEKTOPOB, YMHOKEHUE BEKTOPA HA CKAJIAP.
JlexapToBa U MOJISIPHASI CUCTEMBI KOOPINHAT HA INIOCKOCTH.
Hununapuueckas u cheprueckasi CHCTEMbI KOOPAWHAT B IPOCTPAHCTBE.
CkansipHOe IpOU3BEIEHUE BEKTOPOB U €r0 CBOWCTBA.
BekropHoe mpoun3BeieHrE BEKTOPOB U €r0 CBOMCTBA.
CMenianHOe IPOU3BEIEHUE TPEX BEKTOPOB U €TI0 CBOICTBA.
JIBOIiHO€ BEKTOPHOE MPOU3BEIICHHUE.
OcHOBBI MaTeMaTH4eCKOr0 aHaIu3a: JuddepeHupoBaHue
Yucii0BbIe MOCTEA0BATEILHOCTH.
YucnoBele mOCIe10BaTENbHOCTH. beckoHeuHO OobIre 1 GECKOHEYHO Mallble
MIOCJIEI0BATEIbHOCTH.
Cxopdiyecs ocaea0BaTeIbHOCTH: MIPEAET MOCIEN0BATEIbHOCTH, OCHOBHBIE CBOMCTBA
CXOIAIIUXCS MOCIEN0BATEIbHOCTEN.
MOHOTOHHBIE TIOCIEA0BATENBHOCTH, YUCIIO €.
OyHKINHT
Omnpenenenue ¢pynkuun. CriocoObl 3aaanus QyHKITUH.
[Ipenen dynxuuu. CBoiicTBa npeenoB. /[Ba 3aMedaTeNIbHBIX Tpe/ena.
HenpepbIBHOCTB U pa3pbIBbl (PYHKIUH.
CrnoxxHble (yHKITUH.



Huddepenuuponanue
Onpenenenue npousBoaHoil. Ee reomerpuueckuii u Gpusnueckuii cMbICII.
[TpousBoaHbIe OT MeMeHTapHbIX (yHKIMH. Tabnauia mpou3BOAHBIX.
[IpaBuia quddepeHunpoBaHus.
Huddepenuunan: onpeneneHne U reOMETPUIECKUI CMBICI.
[IpousBoansie u tudepeHIranbl BICIIMX TOPSAKOB.
HuddepenuupoBanue GyHKINH, 3aJaHHOH MapaMeTpUUYECKU.

IIpumenenne nuddepeHIHATBHOTO0 HCYUCIECHHUS K UCCIE0BAHUI0 PyHKIIUI
PackpsiTue Heonpenenennocreil. [Ipasmiio Jlonurans.
®opmynsl Teinopa u MakinopeHa.
Paznoxenue B psj MakiiopeHa 31eMeHTapHbIX (PYHKINH, BBIYMCICHUE YUCIIa e.
OTbICKaHUE C TOMOIIBIO TPOU3BOAHON Y4aCTKOB MOHOTOHHOTO MOBEAECHUS (DYHKIIHH.
OTpIcKaHMe TOUEK IKCTpeMyMa (PyHKIMU (HEOOXOMMOE U JOCTATOYHOE YCIOBUS).
AcumnToTsl rpaduka QyHKIHH.
Cxema uccreoBaHus (PyHKIMH.

5.4 IlpumepHbIii NepeYyeHb BONIPOCOB K 3a4eTy 2 ceMecTp:

OcCHOBBI MaTeMaTUYECKOTO aHAJIKN3a: HHTETPUPOBAHHUE.
HeonpenejeHHbIi HHTErpaJI.

[TonsiTue nepBooOpazHOi GYHKIINU U HEOPEIEICHHOTO UHTErpaa.

OCHOBHBIE CBOWCTBA HEOIIPEIEIIEHHOTO UHTErpaJa.

Tabnuia HeonpeneIeHHbIX UHTErPajoB.

Brruncnenne HeonpeaeIeHHbIX HHTETPAJIOB IOJCTAHOBKOM U IO YaCTSIM.

Pasnoxenue npaBuiIbHON pallMOHAIBHOM IpoOU Ha CyMMY IPOCTEHININX.

5 A [ A
WuTerpupoBanue palimoHaIbHBIX ApoOeit Buaa f T —a dx y m dx

OmnpenesieHHbI HHTErPaJl.

OmnpeneneHHbld HHTErpall U €ro FeOMETPUYECKUI CMBICIT.
OCHOBHBIE CBOMCTBA OTIPENEIEHHOTO HHTETpaIa.
Teopema o cpenneM.
®opmyna Hertotona — JleitOnuna.
Beruucnenue onpeieneHHbIX HHTETPajoB METOAOM 3aMEHbI IEpEeMEHHOM, hopmyrna
WHTETPUPOBAHHS 10 YaCTSIM.
Beruucnienue miomaam miockoi Gurypsl.
Brruncnenue oobema ted.

Heco0cTBeHHBIE MHTETPAJIBI.
HecoGctBenHbIe MHTETpaNbI 1 pona: onpeaeneHne, MOHITHE CXOAUMOCTH.
JlocTaTo4yHble IPU3HAKK CXOAUMOCTH HECOOCTBEHHBIX HHTErpaoB 1 posa.
HecoOcTBeHHBIC MHTETpANTBI 2 posia: OnpeeeHue, TIOHATHE CXOAUMOCTH.

DOYyHKIUHM KOMIUIEKCHOM NepeMeHHOoM

KoMmrnekcHsle uncina 1 JeHCTBUS Hall HUMHU.

Anrebpanyeckasi, TPUrTOHOMETpHUUYECKas U MoKa3aTeabHas (POpMBbI 3alMCH KOMIUIEKCHBIX YHCEIL.
[TonsTHe PyHKIIMK KOMIUIEKCHOH nepeMeHHoN. HenpepbIBHOCTD (PyHKIMH.

JudpdepenumpoBanne GyHKIIMHA KOMIUIEKCHON MEpeMEeHHOM, Mpou3BoIHas, ycioBus Komu-
Pumana.

Ananutnyeckas QyHKIIHS U €e CBOMCTBA.

I'eomeTpuueckuii CMbICT MPOU3BOAHON (DYHKIIMN KOMIUIEKCHOM NepeMeHHOH.

WuTerpan oT pyHKIIMN KOMIUIEKCHOM MepeMeHHOMN: onpeiesieHHe 1 CBOMCTBa, TeopeMa Ko u ee
000011IeHre Ha CITy4aii MHOTOCBSI3HOM O0JIacTH.

Wnrerpanbhas popmyna Korm.



5.5 IlpumepHbIil NepeYyeHb BONPOCOB K IK3aMeHy 3 ceMecTp:

OcHosHble omnpenenenus. uddepenunanbabie ypaBHeHuUs 1-ro nopsaxa.

VYpaBHEHUSI € pa3AEIAIOLIMMUCS IEPEMEHHBIMU.

Jluneiinsie nuddepenmanbabie ypaBHEHHsI IEPBOTO MOPSIJIKA ¢ TOCTOSIHHBIMU K03 ULineHTamMu.
Juddepennmanbrpie ypaBHEHUs BTOPOTO MOPSAKA.

Jluneitnble onHOponHBIE AUQQepeHInaNbHble YpaBHEHHUSI € TMOCTOSHHBIMH Kod(dduireHTamu.
Merton Diinepa.

[Ipumenenue nuddepeHnraibHbIX YpaBHEHUH B (PU3UKE.

da30BbIe TPAEKTOPHU U 0COOBIE TOUKH JU(PepeHIINaTbHBIX YPaBHEHUH.

O meronax penieHus cucteM auddepeHaNbHbIX YpaBHEHNUH € TOCTOSIHHBIMU KO3 GUIIUEHTaAMH.

5.6 IlpumepHbIii IepeYyeHb BONMPOCOB K 3K3aMeHy 4 ceMecTp:
DK3aMeH, MPOBOIUMBIH B 4 cemecTpe, 00001aeT B cede BOMPOCH! IO BCEMY KYpCy MaTeMaTHKH 3a
npeasaynme 3 cemectpa



TEXHOJIOTHYECKASA KAPTA JUCIUIIJIMHBI
OCHOBHAS OBPA3OBATEJIBHASA ITPOI'PAMMA

14.03.01 SinepHasi 3HepreTuKa M Temjopusnka
HanpaBJIeHHOCTh (mpoduis) - Temnopusuka

TEXHOJIOIT'MYECKAS KAPTA

udp mucimmmns o PYIL | BLB.5

Jluciummmaa | MaremaTuka

Kypc | 1 | ceMecTp | 1

Kademnpa ‘ 00IUX AVCIUTUIHH

@®.1.0. npenogasatens, 3BaHUE, Kupuniaos UBan EBrenbeBu4, KaH/1. TEXH. HAYK, JOLEHT

JIOJDKHOCTh kadeapbl GU3MKHU, OHOTOTHH U MH)KEHEPHBIX TEXHOJIOTH
OB TPYIOEMKOCTbueser | 684/19 | Kon-o cemectpoB | 4 | ®opma koHTpoIs | Dk3amen
K osuw/sec cen. [104/26  [[TP/CMoguusrer. con. [146/38  TTBosursrercen. = | CPCoguusrer. con | 326/44

KOMHeTeHHI/II/I oﬁyqammeFOCH, q)OpMpreMbIe B pe3yabTaTe 0CBOCHUSA JUCHUIIJINHBI:
(ko1, HaMMEHOBaHUE)

e CIOCOOHOCTH OCYIIECTBJIATH MOUCK, XpaHEHUE, 00pabOTKy M aHATN3 HHPOPMAITUH U3
Pa3IMYHBIX UCTOYHUKOB M 0a3 JaHHBIX, IPEJICTABIATH €€ B TpeOyeMoM (opmare ¢
UCTOJIb30BaHHEM MH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX U ceTeBbIX TexHosoruit (OITK-1)

Kon MakcumajabHoe
. KosmuecTBo
dopmupyemoii | Conepaxanue 3aaHHusA . KOJIN4€eCTBO Cpok npegocraBieHust
MeponpusATHI
KOMIIETEHIIUH 0a/110B

Beoonuwtit 610K

He npenycmorpen

Ocnoenoit o110k

OIIK-1 Pemenue 3anau 6 30 B Teuenue cemectpa
OIIK-1 I'pynnioas nuckyccust 6 30 B Teuenue cemecTpa
Bcero: 60
Bomnpoc 1 20 [To pacniucanuio
OTIK-1 drzamen Bongoc 2 20 Ilo EacnncaHmo
Bcero: 40
HTroro: 100

Jononnumensnutit 610K

Ilo cormacoBanuio ¢

OIIK-1 IToaroToBka OMOPHOTr0O KOHCIIEKTa 10
npenojaBareneM

Bcero: 10

[Ikana orieHHBaHUs B paMKax OaiibHO-peHTHHIOBOM cucteMbl MAI'Y: «2» - 60 6amioB u
MeHee, «3» - 61-80 0amos, «4» - 81-90 6aim1os, «5» - 91-100 OamIoB.



TEXHOJIOTHYECKASA KAPTA JUCIUIIJIMHBI
OCHOBHAS OBPA3OBATEJIBHASA ITPOI'PAMMA

14.03.01 SinepHasi 3HepreTuKa M Temjopusnka
HanpaBJIeHHOCTh (mpoduis) - Temnopusuka

TEXHOJIOIT'MYECKAS KAPTA

Iludp mucimmmns o PYIT | BL.B.5

Jluciumnmaa | MaremaTuka

Kypc | 1 | ceMecTp | 2

Kademnpa | O0IINX TUCIUIUINH

@®.1.0. npenogasatens, 3BaHUE, Kupnniaos UBan EBrenseBu4, KaH/1. TEXH. HAYK, JOLEHT
JIOJDKHOCTh kadenps! bu3KMKy, OMOJIOTHH U HHXEHEPHBIX TEXHOJIOTHM
OB TPYIOEMKOCTbueser | 684/19 | Kom-Bo cemectpos | 4 | ®opma KoHTpOIIs | 3auer
UK e con[104/28  [TP/CMosuii cou 146/40  [MBusumex cow F- | CPCopmicon | 326/148

KOMHeTeHHI/II/I oﬁyqammeFOCH, q)OpMpreMbIe B pe3yabTaTe 0CBOCHUSA JUCHUIIJINHBI:
(ko1, HaMMEHOBaHUE)

e CIOCOOHOCTH OCYIIECTBJIATH MOUCK, XpaHEHUE, 00pabOTKy M aHATN3 HHPOPMAITUH U3
Pa3IMYHBIX UCTOYHUKOB M 0a3 JaHHBIX, IPEJICTABIATH €€ B TpeOyeMoM (opmare ¢
UCTOJIb30BaHHEM MH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX U ceTeBbIX TexHosoruit (OITK-1)

Kon MakcumajabHoe
. KosmuecTBo
dopmupyemoii | Conepaxanue 3aaHHusA . KOJIN4€eCTBO Cpok npegocraBieHust
MeponpusATHI
KOMIIETEHIIUH 0a/110B

Beoonuwtit 610K

He npenycmorpen

Ocnoenoit o110k

OIIK-1 Pemenue 3anau 6 30 B Teuenue cemectpa
OIIK-1 I'pynnioas nuckyccust 6 30 B Teuenue cemecTpa
Bcero: 60
Bomnpoc 1 20 [To pacniucanuio
OTIK-1 saaer Bongoc 2 20 Ilo EacnncaHmo
Bcero: 40
HTroro: 100

Jononnumensnutit 610K

Ilo cormacoBanuio ¢

OIIK-1 IToaroToBka OMOPHOTr0O KOHCIIEKTa 10
npenojaBareneM

Bcero: 10

[Ikana orieHHBaHUs B paMKax OaiibHO-peHTHHIOBOM cucteMbl MAI'Y: «2» - 60 6amioB u
MeHee, «3» - 61-80 0amos, «4» - 81-90 6aim1os, «5» - 91-100 OamIoB.



TEXHOJIOTHYECKASA KAPTA JUCIUIIJIMHBI
OCHOBHAS OBPA3OBATEJIBHASA ITPOI'PAMMA

14.03.01 SinepHasi 3HepreTuKa M Temjopusnka
HanpaBJIeHHOCTh (mpoduis) - Temnopusuka

TEXHOJIOIT'MYECKAS KAPTA

Iludp mucimmmns o PYIT | BL.B.5

Jluciumnmaa | MaremaTuka

Kypc | 2 | ceMecTp | 3

Kademnpa | O0IINX TUCIUIUINH

@®.1.0. npenogasatens, 3BaHUE, Kupnniaos UBan EBrenseBu4, KaH/. TEXH. HAYK, JOLEHT

JIOJDKHOCTh Kadeapbl GU3MKHU, OMOJIOTHH U WHKEHEPHBIX TEXHOJIOTHI
OB TPYIOEMKOCTbwcser | 684/19 | Kom-Bo cemectpoB | 4 | ®opma KoHTpoIs | Dx3amen
UK g rex con [104/26 [TP/CMosuuiex cou 146/38  DMBusumex cou F= | CPCopmiecon | 326/80

KOMHeTeHHI/II/I oﬁyqammeFOCH, q)OpMpreMbIe B pe3yabTaTe 0CBOCHUSA JUCHUIIJINHBI:
(ko1, HaMMEHOBaHUE)

e CIOCOOHOCTH OCYIIECTBJIATH MOUCK, XpaHEHUE, 00pabOTKy M aHATN3 HHPOPMAITUH U3
Pa3IMYHBIX UCTOYHUKOB M 0a3 JaHHBIX, IPEJICTABIATH €€ B TpeOyeMoM (opmare ¢
UCTOJIb30BaHHEM MH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX U ceTeBbIX TexHosoruit (OITK-1)

Kon MakcumajabHoe
. KosmuecTBo
dopmupyemoii | Conepaxanue 3aaHHusA . KOJIN4€eCTBO Cpok npegocraBieHust
MeponpusATHI
KOMIIETEHIIUH 0a/110B

Beoonuwtit 610K

He npenycmorpen

Ocnoenoit o110k

OIIK-1 Pemenue 3anau 6 30 B Teuenue cemectpa
OIIK-1 I'pynnioas nuckyccust 6 30 B Teuenue cemecTpa
Bcero: 60
Bomnpoc 1 20 [To pacniucanuio
OTIK-1 drzamen Bongoc 2 20 Ilo EacnncaHmo
Bcero: 40
HTroro: 100

Jononnumensnutit 610K

Ilo cormacoBanuio ¢

OIIK-1 IToaroToBka OMOPHOTr0O KOHCIIEKTa 10
npenojaBareneM

Bcero: 10

[Ikana orieHHBaHUs B paMKax OaiibHO-peHTHHIOBOM cucteMbl MAI'Y: «2» - 60 6amioB u
MeHee, «3» - 61-80 0amos, «4» - 81-90 6aim1os, «5» - 91-100 OamIoB.



TEXHOJIOTHYECKASA KAPTA JUCIUIIJIMHBI
OCHOBHAS OBPA3OBATEJIBHASA ITPOI'PAMMA

14.03.01 SinepHasi 3HepreTuKa M Temjopusnka
HanpaBJIeHHOCTh (mpoduis) - Temnopusuka

TEXHOJIOIT'MYECKAS KAPTA

udp mucimmmns o PYIL | BLB.5

Jluciummmaa | MaremaTuka

Kypc | 2 | ceMecTp | 4

Kademnpa ‘ 00IUX AVCIUTUIHH

@®.1.0. npenogasatens, 3BaHUE, Kupniiaos UBan EBrenseBu4, KaH/1. TEXH. HAyK, JOLEHT

JIOJDKHOCTh kadenpb! Gu3MKHU, OMOJIOTHH U MHXEHEPHBIX TEXHOJIOTHM
OB TPYIOEMKOCTbueser | 684/19 | Kom-Bo cemectpo | 4 | ®opma koHTpOIIS | Dx3amen
K osusee cen.[104/24  ITP/CMoguusrer con. 146/30  TTBosuiercen. = | CPCoguusrer. con | 326/54

KOMHeTeHHI/II/I oﬁyqammeFOCH, q)OpMpreMbIe B pe3yabTaTe 0CBOCHUSA JUCHUIIJINHBI:
(ko1, HaMMEHOBaHUE)

e CIOCOOHOCTH OCYIIECTBJIATH MOUCK, XpaHEHUE, 00pabOTKy M aHATN3 HHPOPMAITUH U3
Pa3IMYHBIX UCTOYHUKOB M 0a3 JaHHBIX, IPEJICTABIATH €€ B TpeOyeMoM (opmare ¢
UCTOJIb30BaHHEM MH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX U ceTeBbIX TexHosoruit (OITK-1)

Kon MakcumajabHoe
. KosmuecTBo
dopmupyemoii | Conepaxanue 3aaHHusA . KOJIN4€eCTBO Cpok npegocraBieHust
MeponpusATHI
KOMIIETEHIIUH 0a/110B

Beoonuwtit 610K

He npenycmorpen

Ocnoenoit o110k

OIIK-1 Pemenue 3anau 6 30 B Teuenue cemectpa
OIIK-1 I'pynnioas nuckyccust 6 30 B Teuenue cemecTpa
Bcero: 60
Bomnpoc 1 20 [To pacniucanuio
OTIK-1 drzamen Bongoc 2 20 Ilo EacnncaHmo
Bcero: 40
HTroro: 100

Jononnumensnutit 610K

Ilo cormacoBanuio ¢

OIIK-1 IToaroToBka OMOPHOTr0O KOHCIIEKTa 10
npenojaBareneM

Bcero: 10

[Ikana orieHHBaHUs B paMKax OaiibHO-peHTHHIOBOM cucteMbl MAI'Y: «2» - 60 6amioB u
MeHee, «3» - 61-80 0amos, «4» - 81-90 6aim1os, «5» - 91-100 OamIoB.



