IIpuaoxenne 2 k PIIJ{ MaremaTtuka
16.03.01 Texunuyeckas puznka
Hanpasaennocts (mpopuib) — Tennnogusnka

dopma odyuenusi — 3aouHasi
I'ox natdopa - 2017

OLIEHOYHBIE CPEJCTBA JIJISI IPOBEJIEHMS ITPOMEXXY TOYHOM
ATTECTALIMM OBYYAIOLIUXCS MO JUCHUIJIMHE (MOJY.JIIO)

1. OOmmue cBeaeHus
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2. IlepeyeHb KOMIIETEHIHI
CIIOCOOHOCTh OCYIIIECTBIISATh TIOUCK, XpaHEHHe, 0O0padOTKy W aHamu3 WHGOpMAIMH W3
pa3IMYHBIX HCTOYHWKOB M 0a3 JaHHBIX, NPEICTaBIATH €€ B Tpedyemom dopmare ¢
WCIIOJIb30BaHUEM MH(POPMAITMOHHBIX, KOMITBIOTEPHBIX U ceTeBbIX TexHosorui (OITK-1)



3 KpnTepml 1 MOKAa3aTeJd OlleHHBAaHUS KOMIIEeTEHIUIl Ha PA3JTUYHBIX 3Talmax ux (l)OpMHpOBaHI/Iﬂ

®opmupye Kputepuu u nokasarejiv olleHUBAHUS KOMIIeTEHIU I
DopMBbI KOHTPOJIS
Jrtan popMHUPOBAHNS KOMIETEHIHI mast
3HaTh: Ymersb: Baanern: copmupoBaHHOCTH
(pa3nebl, TeMbl AUCHHUIINHBI) KOMIIETEHI| 9
KOMIIEeTeHIH I
s
OIIK-1 OcHOBHbIE IOHSATHUS, TEPMUHBI U pelaTh CUCTEMBI HaBBIKaMU PELICHUS Pemenne 3amau,
OTIpe/ieNIeHUs] BEKTOPHOU alreOphl U JIMHENHBIX YpaBHEHUH, MPaKTUYECKUX 337124 TPYIIOBas TUCKYCCHS
JeMeHTbl aHAIUTHYECKOU reOMETpHUHU U aHAJUTHYECKOMN reoMETpUuu. Croco0m! 3aJa4, CBA3aHHBIX C
JTMHEIHO# anreGphI pELIEHUS CUCTEM JIMHEHHBIX MaTpULIaMH
YpaBHEHMH, 3aJa4, CBA3aHHBIX C
MaTpuLamMu
OIIK-1 OCHOBHBIE TIOHATHS, TEPMUHBI U OrnpenensiTh TUIBI HaBbIKaMU PEUICHUS Pemenwue 3amau,
0 OTpeJieNIeHUs] U3 TEOPUH U hepeHIaTbHBIX MPaKTUYECKUX 3a]a4 TPYIIOBast TUCKYCCHS
CHOBBI M pepentmanbHoro UH VHTCTp am’H(lm qubhepeHINaTIBPHOTO U HHTETPAILHOTO | YPaBHCHHIA
chncneﬁmi 1 Teopust PYHKIIUH KOMIUTEKCHON ucuncers. CriocoBbI pereHus
TICpCMCHHOM mudepeHINaTbHEIX YpaBHEHHH 1
HWHTErpajoB
OIIK-1 OcHOBHbBIE IOHSATHS, TEPMUHBI U OrnpenensiTe TUIIBI HaBBIKaMU PELICHUS Pemenne 3amau,

DJIeMEHTHI TEOPHH OOBIKHOBEHHBIX
I depeHIaTbHBIX YPaBHEHUH.

OMpeIeIICHUs] TEOPUH OOBIKHOBEHHBIX
T hepeHITHATBHBIX YPABHCHUIMA.

muddepeHranbHbIX
YpaBHEHH, peniaTh

IMPAKTUYCCKUC 3a/Ia4Yd Ha

OCHOBE
g depeHITHaTbHBIX
YpaBHEHUH

MPaKTUYCCKUX 3aia4d

IPYIIIOBasl JUCKYCCHS




4. Kpurtepun u mKajbl OLeHUBAHUS

4.1 Pemrenne 3aaa4

20 6anmIoB BBICTABJISETCS, €CIU CTYACHT PEIINJ BCE PEKOMEHJIOBAHHBIC 3a7a4M, MPABHIBHO
W3TIOKUJ BCE BApHAHTHI WX PEIICHUS, apryMEHTHPOBAB WX, C OO3aTENILHON CCHUIKOW Ha
COOTBETCTBYIOIIME HOPMATHUBHI (€CIIH TT0 COJIEPYKAHHUIO ATO HEOOXOIUMO).

15 6amnoB BBICTABISETCS, €CIIM CTYJSHT pemi He MeHee 85% peKOMEHJIOBaHHBIX 3ajad,
MPaBUJILHO M3JIOXKUJI BCE BapHAHTHI PEIICHUS, apTyMEHTHPOBAB UX, C 00s3aTEIPHONW CCHUIKOW Ha
COOTBETCTBYIOIIE HOPMATHUBBI (€CIIU TIO0 COACPKAHUIO 3TO HEOOXOIUMO).

10 GamoB BBICTABISETCSA, €CIU CTYJICHT pennm He MeHee 65% peKOMEHIOBaHHBIX 3a/aad,
MPABIJIBHO M3JIOKHUJI BCE BAPUAHTHI MX PEIICHUS, apTYMEHTUPOBAB WX, C 00S3aTEIBHON CCHUIKON
Ha COOTBETCTBYIOIIME HOPMATHUBHI (€CJIM IO COJICPKAHUIO ATO HEOOXOIUMO).

0 6amIoB - eciau CTYJCHT BBIMOMHWI MeHee 50% 3amaHus, W/IiIu HEBEPHO yKa3aj BapHAHTHI
pereHusl.

4.2 KontpoJabHasi padora

20 Oa/OB BBICTABIISACTCS, €CIM CTYACHT pEIIMI BCE PEKOMEHIOBAHHBIC 3aJ[ayH,
MPaBUJILHO M3JI0XKHUJI BCE BAPUAHTHI MX PEIICHUS, apTYMEHTUPOBAB UX, C 00s3aTEIIBHON CCHUIKOM
Ha COOTBETCTBYIOIUE HOPMATHBBI (€CIIH TI0 COJICPIKAHUIO ATO HE0OXOIUMO).

15 GayoB BBICTABIISIETCS, €CIIU CTYJEHT pelni He MeHee 85% peKOMEHIOBaHHBIX 3aj1ad,
MPABUJIBHO M3JIOKHUJI BCE BAPUAHTHI PEIICHHSI, apTyMEHTUPOBAB X, C 0053aTeIbHON CCHUIIKOW Ha
COOTBETCTBYIOIIME HOPMATHUBHI (€CIIH IO COJECPIKAHHUIO ATO HEOOXOIUMO).

10 6ayoB BBICTABIISIETCS], €CIIU CTYJEHT pelini He MeHee 65% peKOMeHJOBaHHBIX 3aj1ad,
MPaBUJIILHO M3JI0XKHUJI BCE BAPUAHTHI MX PEIICHUS, apTYMEHTUPOBAB UX, C 00s3aTEIIBHON CCHUIKOM
Ha COOTBETCTBYIOIUE HOPMATHBBI (€CIIH TI0 COJICPIKAHUIO ATO HE0OXOIUMO).

5 GajuIoB - €CJIM CTYACHT BBHIMOJHWI MeHee 50% 3amanus

4.3 Kpurepum OuleHKH rPyNIoOBO# JMCKYCCUH

bajbl XapakTepuCTHKH OTBETA CTYJAEHTA
20 - CTYJIEHT I'TyOOKO U BCECTOPOHHE YCBOMJI IIp00JIEMY;
- YBEPEHHO, JIOTHYHO, TIOCIIEIOBATEIPHO U TPAMOTHO €T0 M3JIaracr;,
- OMHpasiCh Ha 3HAHWS OCHOBHOW W JOTOJHHUTEIHHOW JUTEPATYphI, TECHO
MPUBS3BIBAET YCBOCHHBIC HAy4YHBIE TIOJIOKEHUS C  MPAKTHYECKOM
JEATEIBHOCTBIO;
- yMeJi0 00OCHOBBIBACT M APTYMEHTHUPYET BBIJIBUTAEMbIE UM UJICH;
- JIeJIaeT BLIBOABI M 000OIICHUS,
- CBOOOJIHO BJIaJICCT MOHATHUSIMU
15 - CTYJIEHT TBEpPJO yCBOWJ TE€My, TPaMOTHO M IO CYIIECTBY H3JIaract ee,
OTMPAasICh HA 3HAHUSI OCHOBHOM JINTEPATYPHI;
- HE JIOMyCKAaeT CYIICCTBCHHBIX HETOUHOCTEH;
- YBSI3bIBACT YCBOCHHBIC 3HAHUS C TIPAKTUYCCKOMN JACSATCIBHOCTHIO;
- apTYMEHTHPYET HAyYHBIC ITOJIOKCHHS,
- JIeJaeT BBIBOIBI K 0000IIEHMS;
- BIAJICET CUCTEMOM OCHOBHBIX HMOHSITHM
10 - TeMa PacKpbITa HEAOCTATOYHO YETKO MU TOJHO, TO €CTh CTYAEHT OCBOMII
mpo0JieMy, 10 CYIIECTBY U3JIaraeT ee, OMUPasCh Ha 3HAHUS TOJIHKO OCHOBHOM
JTUTEPaTYPHI;
- JIOIyCKaeT HECYIIECTBCHHBIC OMIMOKN U HETOYHOCTH;
- HCTIBITHIBACT 3aTPYAHECHUS B IPAKTUYECKOM MPUMEHEHUN 3HAHUMH;
- cmabo apryMeHTUPYET HAYIHBIE TIOJIOKEHUS;
- 3aTpyaHsAETCS B OPMYITMPOBAHUH BBIBOJIOB M 00OOIICHHUIA;




- JACTUYHO BJIaJe€T CUCTEMON ITOHITUN

5 - CTYJICHT HE YCBOWJI 3HAYMTEIBHOM YacTh pOOIIeMBI,

- IOTTYCKAaeT CYIIECTBEHHBIC OMIMOKU M HETOYHOCTH MPU PACCMOTPEHUH €€
- CTIBITHIBACT TPYJHOCTH B IPAKTUIECKOM NPUMECHEHUH 3HAHUH;

- HE MOXKET apryMEHTUPOBATh HAYYHBIC MTOJIOKCHUS;

- He GOpMYJIHPYET BHIBOJIOB U 00OOIICHHIA;

- HE BJIQJICCT MOHITUHWHBIM aIIapaToM

1.4 IloaroTroBKa ONOPHOr0 KOHCIEKTA

[TonroToBka MaTepualloB OMOPHOIO KOHCMEKTa SIBISETCA A(PPEKTUBHBIM HHCTPYMEHTOM
CUCTEMAaTU3aLUY MTOJyUYEHHBIX CTYJEHTOM 3HAaHUH B IPOLECCE U3YUEHMSI TUCIUIUINHBI.

CocraBieHHe ONOPHOTO KOHCHEKTa TpeAcTaBiIseT CcoO0O0H BHMJ  BHEAyJIUTOPHOM
CaMOCTOSITENTLHON paboThl CTYJEHTa 10 CO3/JaHUI0 KpaTKOW HWH(POPMAIMOHHOW CTPYKTYpHI,
obolImaromiei u oTpaxkaroliel CyTh Marepuana JeKIUH, TeMbl ydeOHuKa. ONnopHbIH KOHCIEKT
MIPU3BAH BBIJICJIUTH TJIaBHBIE OOBEKTHI H3YUYECHUS, 1aTh UM KPATKYIO XapaKTEPUCTUKY, UCTIONb3YS
CHUMBOJIbI, OTPa3uTh CBS3b C JPYrMMHU 3jieMeHTaMd. OCHOBHas LeJIb OMOPHOTO0 KOHCIEKTa —
o0JIeTYUTh 3allOMHHAHKWE. B €ro cocTaBiIeHWH HCHOJB3YIOTCS pa3IndyHble Oa30BbIC TMOHSTHS,
TEPMUHBI, 3HAKU (CUMBOJBI) — OINOpPHBIE CUTHAJbl. OMNOPHBI KOHCIEKT MOET ObITh
NPEJCTAaBICH CHUCTEMOW B3aMMOCBS3aHHBIX T'€OMETPHUECKUX (UTyp, coaepKammx OJIOKH
KOHIIEHTPUPOBAaHHONH MH(OpManuu B BHUJAE CTYNEHEK JIOTMYECKOM JIECTHHIBI; PHCYHKa C
JIOTIOJIHUTENBHBIMU 3JIEMEHTAMHU U JP.

MaxkcuMaJjbHoOe
Kpurepun oueHKH OMOPHOT0 KOHCIEKTA
KO0JHM4YeCTBO 0aJLJI0B
- TOArOTOBKA MaTepUaiOB OMOPHOTO KOHCIEKTA MO U3y4aeMbIM TeMaM 5
JTUCIUILTAHBI TOJILKO B TEKCTOBOM (hopMme;
- IOJITOTOBKA MATE€PUAJIOB OMOPHOI0 KOHCIIEKTa MO0 U3y4aeMbIM TeMam
JTUCIUTIIMHBI B TEKCTOBOUM (popMe, KOTOpasi COMMPOBOXKIACTCS CXEMaMHU, 10
TabnmuyHoi uH(popMaluet, rpadukaMu, BbBIIETICHHEM OCHOBHBIX
MBICJIEH C TOMOUIBIO IBETOB, MO IYEPKUBAHMIA.

5.Tunosvie  KOHmMpOILHBIE  3A0aAHUA U  MemoOuuecKue  mamepuasl,
onpeodenawuiue npoueodypvl OUCHUBAHUA 3HAHUI, YMEHUIl, HABLIKOE U (u1u)
onvlma  0eAmebHOCHU,  XAPAKMEPU3VIwux manst  Gopmuposanus
KOMHNemeHuuil 6 npoyecce 0C80CHUs 00pa306amenbHoll nPOPaMMbl.

5.1 Tunoewie s6onpocwl k 2pynnogoil OucKyccuu TPEICTABICHBI B TNIAHAX MTPAKTUYECKUX
3aHATHH.

5.2 Ilpumepwt pewrenusn 3a0au
Ilpumep 1. IlpuBecTy K KAHOHUYECKOMY BUAY YpaBHEHUE!

2 2
X Uyy = YUy, =0. (1.1)
A 3anuieM oOuMii B ypaBHEHUSI BTOPOTO MOpsiIKa
auxx+2buxy +cl ), +F(x,y,u,ux,uy)20 (1.2)

¥ CpaBHUM KO3 PHUIMEHTHI IPU MPOU3BOAHBIX B ypaBHeHuH (/.2) u B ucxomHom (/.1):
a =x2; b =0; ¢ =-y2-

Onpe,uenHM, K KaKOMY TUITY ITPUHALJICIKUT UCXOJHOC YPABHCHUC!



2 2 2 2
D =b"-ac=0-x"(-y ):(xy) >0,
ClIeZIOBAaTeNbHO, UCXOHOE YpaBHeHuE (/. /) MPUHAMICKUT K YPABHEHUSAM
FI/IHep6OJ'II/ILICCKOFO THUIIA.
Ocy1iecTBUM Nepexo]] K KAaHOHUUECKOH (hopMe ¢ MOMOIIBI0 OOIINX UHTETPAJIOB YPaBHEHHS
XapaKTCPUCTUK. B namem CJIydac 3TO YpaBHCHUEC UMCCT BU:

xz(a’y)2 - yz(dx)2 =0, uu (xdy+ydx)(xdy- ydx) =0,

= xdy + ydx =0, @ _. @, = xy =Cy;
Y x

= xdy - ydx =0, ﬂ 2@, 4 =C5.
y X X

CnenoBarenbHo, C; u C, onpenensioT ypaBHEHUs CEMEHCTB XapaKTepucTuK. Toraa
npeoOpa3oBaHre HE3aBUCUMBIX NIEPEMEHHBIX OYJIET UMETh BUJ

g :Cl =Xy,
n :C2 :Z.
X

Haiinem Uxy MUy B HOBBIX IIEPEMEHHBIX

v 1
uy =ugly +uyn, =ugy- _”77’ uy =ugl), +upn, =xug +;u,7,

— 2 2 _
Uxx _u§§§x +2“§n§x77x YUy Yueheg Tyl =
2 2
.2 Yy Y Y
=y u&g - 2x—21/l§77 +—41/l7777 2x—3un,

_ 2 2 )
Uy =ugesy +2ugpSyny, Fupyny, tugsy, *upn,, =xTuge +2ugy, +

5 Unny
Taxum 00pa3om, ucxoaHoe ypaBHeHue (/./) B HOBBIX IEPEMEHHBIX UIMEET B!
2.2 J : Y : Y 21 .2
X7 yTuge - 2—2u§,7 +—4u,777 +2—3u,7 -y xTuge +2u§77 +—2um] =0,
X X X

1 TIocJIe MpeoOpa3oBaHmil, MOTYyUYUM

1
22y - 4y*u. =0 wma —u, - u. =0
x " &n 2 Xy n &n >
C YY4€TOM TOro, 4yTo XY =& kanouuueckas (hopMa UCXOAHOTO ypaBHEHUSI UMEET BH/I;
1
ugn -_— ug . A
28

Ilpumep 2. HaiiTn penieHne ypaBHEHUS

Uy =Uxy



YAOBJICTBOPAIOIICC HAYAJIIbHBIM YCJIIOBUAM
— 2 —
u‘t:()—x , ut‘t:0—4x.

A {151 HaxOXKIeHUs peIeHus UCXoqHou 3aaaun Komm ncnons3zyem hopmyny Jlamambepa
(15.10)
x+at

u(x,t) :%[(p(x - at) +@(x +at)| + i i (©)do,

x-at

s xotopoii g(x) =x2, y(x) =4x, a a =1.

CnegoBartenbHO,
x+t
u(x,t) :l (x- az‘)2 +(x+az‘)2 +— [40dO :l(x2 S oxt 17 +x +2xt+12)+
2 2x-t 2
1®2+t1(2 2) 2 2_ 2.2
+547 ﬁ_t:§2x +2t7 )+ (x + )% +(x- 1)% =x* +1° +4xz.

OKOHYATENBHO peIICHUC I/ICXOI[HOI;'I 3aJa4u UMECT BHUJ

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

5.3. lIpuMepHbIH NepeyeHb BOMPOCOB K IK3aMeHY 2 ceccHsi:
DJIeMeHThI JINHEHOi aaredpbl
MaTtpunsi
Martputisl. Anredpa MaTpHIL.
Onpenenureny. Berarcienue onpeneauTencii.
CoiicTBa orpeaenuresnci.
OOparHas MaTpHla U €€ BEIYUCICHHE.
Pemenue cucrem JIMHEHBIX YPABHEHUI.
Cucrembl TMHEWHBIX YPaBHEHUH, UX PEILICHUS, MATPUYHAsS 3aIIHCh.
Pemenue cuctembl TMHEWHBIX ypaBHEHUN METOJOM OOpaTHON MaTpPHUIIBI.
Teopema Kpamepa, hopmynsr Kpamepa.
Pemenne cucreM nuHENHBIX ypaBHEHUN MeTo1oM ['aycca.
IIpsiMbIe THHUH U ITIOCKOCTH
YpaBHeHHE IPSIMOIi ¢ YTIIOBBIM K03 hUItneHTOM.
Yron Mexay npsMbIMU. Y CIIOBHSI TAPAJLIENBHOCTH U NEPIEHIUKYISIPHOCTH JBYX IPSIMBIX.
Ob6miee ypaBHEHHUE TIPSIMOIA.
Oouiee ypaBHeHHE TUI0CKOCTH. HopManbHBIN BEKTOP MIOCKOCTH.
Yros Mexay AByMs IZIOCKOCTSIMU. Y CIIOBHSI TIAPAJUIEIIBHOCTH U NEPIIEHIUKYJIIIPHOCTH IBYX
IIJIOCKOCTEM.
Kanonnueckue ypaBHEHHsI IPSIMOU B IIPOCTPAHCTBE.
VYron Mexay npsMbIMU B IPOCTPAHCTBE. Y CIOBHS MAPAJLIEIBHOCTH U NIEPIEHIUKYIISIPHOCTH
IIPSIMBIX B IIPOCTPAHCTBE.
VYcnosre napauieabHOCTH IPSIMOM U INIOCKOCTU B IIPOCTPAHCTBE.
VYcnoBue nepneHIuKyJISpHOCTH IPSIMOU U IIJIOCKOCTH B IIPOCTPAHCTBE.
VYron Mexay npsMoi U INIOCKOCTBIO.
Kpusbie JMHUH BTOPOro MOPSAIKA HA IJIOCKOCTH.
Kanonnueckoe ypaBHenue ainunca. MccnenoBanue ¢popmsl 3JuInIca.
Kanonnveckoe ypaBHenue runepooisl. MccnenoBanue GhopMbl THIIEPOOITBI.
KanoHnnyeckoe ypaBHeHue napabossl. McciaenoBanue popmbl mapaboJisl
OO1iee ypaBHEHHE IMHUHU BTOPOTo nopsaka. [loHsTre THIa TMHUM BTOPOTO MOPSIKA.



BekTopHblii aHaIH3
[TonsTue BekTopa. CnokeHrue BEKTOPOB, YMHOKEHUE BEKTOPA Ha CKaJIsp.
JlexapToBa U MOJSIpHAsk CUCTEMbBI KOOPAMHAT HA TIOCKOCTH.
Hununnpuueckas u chepuyeckas CUCTEMbl KOOPAMHAT B IPOCTPAHCTBE.
CkansipHO€ IPOM3BEIEHUE BEKTOPOB U €TI0 CBOMCTBA.
BexTopHoe npou3sBe/ieHue BEKTOPOB U €r0 CBOMCTBA.
CMenianHOE IPOU3BEEHUE TPEX BEKTOPOB U €r0 CBOMCTBA.
JIBOWIHOE BEKTOPHOE MTPOU3BEECHUE.
OcHOBBI MaTeMaTH4YeCKOr0o aHan3a: 1uddepeHunpoBanne
YucinoBble nocie10BaTe/IbHOCTH.
YucnoBele MOCIe10BaTENbHOCTU. beckoHeuHo OobIIMe 1 OECKOHEUHO Majible
M0CJIEI0BATEIBHOCTH.
Cxopsuyecs ocie0BaTeIbHOCTU: MIPEIeN MOCIEI0BaTEIbHOCTH, OCHOBHBIE CBOMCTBA
CXOMSIIUXCS MOCIIEI0BATEIbHOCTEH.
MOHOTOHHBIE NTOCIIE0BATEIBHOCTH, YHUCIIO €.
OyHKIMHT
Omnpenenenue ¢pyHkmu. CrocoObl 3aganust QyHKIIUHN.
[Ipenen pynkuuu. ColicTBa npenenoB. J[Ba 3aMmeuaTeNbHbIX Mpeena.
HenpepbIBHOCTH U pa3pbIBBI (PYHKIUH.
CrnoxHble QyHKIUU.
HuddepenuupoBanue
Onpenenenue npousBogHol. Ee reomerpuueckuil u Gu3NYECKU CMBICI.
ITpou3BoiHBIE OT 3NIEMEHTapHBIX (yHKUIUH. Tabaua mporu3BOIHBIX.
[IpaBuna quddepeHunpoBanus.
Huddepennuman: onpeneneHne 1 reOMeTPHUECKU CMBICIT.
[IpousBoaubie U AU PepeHnanbl BEICIIUX MOPSIKOB.
HuddepenumpoBanme GyHKIMH, 33JaHHON TapaMETPUUECKU.
IIpumenenne nuddepeHIHAIBHOTO HCYUCICHUS K UCCJIeI0BAHUI0 QyHKIMT
PackpsiTue Heonpenenennocre. [Ipasuito Jlonurans.
®opmyinsl Tennopa u MaxkinopeHa.
Paznoxenue B psg MakiopeHa sieMeHTapHbIX (YHKINH, BBIYUCICHUE YUCIIa e.
OTbICKaHKE C TTOMOIIBIO POU3BOIHON Y4aCTKOB MOHOTOHHOT'O MOBEACHUS (DYHKIIUU.
OTbIcKaHKe TOYEK FKcTpeMyMa QyHKIMH (HEOOX0JUMOE U JOCTATOUHOE YCIIOBHSA).
AcuMnToThl rpaduka GyHKIUH.
Cxema muccnenoBanus GyHKINH.

5.4 IlpumepHbIii epeyeHb BONPOCOB K IK3aMeHy 3 ceccHd :

OCHOBBI MAaTEMAaTUYECKOTO aHAJIN3a: UHTETPUPOBAHHE.
HeonpenejieHHbI HHTErpaJl.

[TonsiTue nepBooOpa3HoOi GYHKIIMHN U HEOPEEIIEHHOTO HHTErpaJa.

OCHOBHBIE CBOWCTBA HEONIPEAEIEHHOIO NHTETpaIa.

Tabnuiia HeonpeaeIeHHBIX HHTETPAJIOB.

Brruncnenye HeonpeaeIeHHbIX HHTETPAJIOB TIOJICTAHOBKOW U TI0 YaCTSM.

Pa3noxeHne npaBUIbHON palMoHaIbHON APOOU HA CYMMY MPOCTEUIIHUX.

dx u J‘ﬁdx

HHTGI‘pHpOBaHI/IC palluOHAJIBHBIX ,I[pOGCI/I BuUIa .f X—a

OmnpenesieHHBIN HHTErPaJl.
OnpeneneHHblil HHTErpail U €ro FeOMETPUYECKUI CMBICI.
OCHOBHBIE CBOICTBA ONPEAEICHHOTO UHTErpaa.
Teopema o cpennem.
®opmyna HeroTona — JleiiOuuna.



Beruucnienye onpeeeHHbIX HHTETPAJIOB METOJIOM 3aMEHbl IEPEMEHHOM, (hopmyia
HHTCTPUPOBAHUA 110 YaCTAM.
Beruucnenue miomaam miockoi Gpurypsl.
Brruncnenue o6bema Ten.

HecoOcTBeHHBIE MHTETrPAJIbI.
Hecob6cTBennbie nHTETpaibl 1 poaa: onpeesieHne, MOHATHE CXOIUMOCTH.
JlocTaTouHble MPU3HAKU CXOJIUMOCTH HECOOCTBEHHBIX HHTETpasioB 1 pona.
Heco6cTBenHbIC HHTETpANBI 2 poja: ONPEACIICHUE, TIOHATHE CXOIUMOCTH.

DYyHKIMHM KOMILICKCHOM IepeMeHHOoI

KomM1uiekcHble uncina v JeHCTBUS HaJl HUMHU.

Anrebpandeckasi, TPUTOHOMETPUYECKAsl U MMOKa3aTeabHast POPMBI 3aMMCH KOMIUIEKCHBIX YHCEIL.
[TonsiTHe QyHKIIMHN KOMIUIEKCHON NepeMeHHOi. HenpepbIBHOCTh (PyHKITUH.
JuddepenunpoBanre GyHKINN KOMIUIEKCHON NIepeMeHHON, Tpon3BoIHas1, ycioBus Kormm-
Pumana.

Ananutnyeckast GQyHKIUS U €€ CBOICTBaA.

I'eomeTpHuyecKmii CMBICI TPOU3BOAHON (DYHKIIMHM KOMIUICKCHON TIEPEMEHHOM.

WuTerpan oT pyHKIMK KOMIUIEKCHON NIEPEMEHHOM: onpe/ielieHne 1 cBoicTBa, Teopema Ko u
ee 0000I1IeHre Ha ClTydail MHOTOCBSI3HOM 00s1acTu.

Wnrerpanshas popmyna Kormm.

5.5 IlpumepHbIii IepeYyeHb BONIPOCOB K IK3aMeHy 4 ceccusi:

OcHouble onpenenenus. Auddepennunanbupie ypaBHeHHs 1-ro mopsiaka.

YpaBHeHUs ¢ pa3AeAIONIUMUCS TIepEMEHHBIMU.

Jluneitnble nuddepeHnmanbHble ypaBHEHUs IEPBOTO MOPsAKa C MOCTOSIHHBIMUA KO3 QHUIIMEHTaMU.
JuddepeHunanbHble ypaBHEHUS! BTOPOTO MOPSIIKA.

Jluneiinsle onHOpoaHbIEe AU depeHInaNIbHbIe YpaBHEHUS C TOCTOSHHBIMU KO3 duumeHramu.
Meron Ditnepa.

[Tpumenenue nuddepeHnanbHBIX YpaBHEHHUH B (hr3nKe.

da30BbI€ TPAEKTOPUU U 0COOBIE TOUKU AUPPEpEeHIINANTbHBIX YPABHEHUH.

O wMeronmax pemieHHs —cucteM U QEpeHIUAIbHBIX  YPaBHEHHMH € MOCTOSHHBIMU
Kod(duLIEeHTaMH.

5.6 IlpumepHbIii IepeYeHb BONPOCOB K 3K3aMeHy S5 ceccus:
DK3aMeH, MPOBOUMBII B 4 cemecTpe, 0000I11aeT B cede BOMPOCHI IO BCEMY KypCy MaTeMaTHUKH 3a
npeapIayue 3 ceMmecTpa



TEXHOJIOI'NYECKASA KAPTA JUCIIAIIJIMHBI
OCHOBHAS OBPA30OBATEJIBHASA ITPOT'PAMMA

16.03.01 Texunueckas puznka
HanpasJeHHOCTH (nmpo¢puiib) - Temnopusuka

TEXHOJIOI'HMYECKAS KAPTA

Indp mucrummmab 1o PYII | b1.64

Jluciummmaa | MaremaTuka

Kypc |1 | cemecrp/ceccns | 1,2

Kadenpa | OOIIMX TUCIUILINH

®.1.0. npenoaBares, 3BaHue, Kupuinos UBan EBrenbeBud, KaH[. TEXH. HAYK, JOLICHT
JOJDKHOCTh kadenppl GU3MKKM, OMOJIOTUU ¥ HHKEHEPHBIX TEXHOJIOTHIA
DO TPYNOEMKOCTbuac/3ET | 396/11 Kou-Bo cemecTpoB | 5 | dopma KOHTPOJIA | JK3amMeH
Mosurer cov. 12/4  [TP/CMosuer con. 26/10  [TBogumox con. [~ | CPCoguron. con | 295/111

Komnerenuun odyuarmerocs, popmupyembie B pe3y/ibTaTe 0CBOEHUS AUCHUIIIMHbBI:
(kKo11, HaMMEHOBAHNE)

+  CIIOCOOHOCTbH OCYIIECTBJIATH IIOUCK, XpaHEHHE, 00padOTKy U aHATU3 HH(POPMALIUH U3
Pa3IMYHbIX UCTOYHUKOB M 0a3 JaHHBIX, IPEICTaBIATh ee B TpeOyemoM dopmare ¢
UCTOJIb30BaHUEM HH(POPMAIIMOHHBIX, KOMITBIOTEPHBIX U ceTeBbIX TexHonorui (OI1K-1)

Kon MaxkcumaabHoe
. KoanuecTrBo
¢opmupyemoii | Conep:kanue 3agaHuA . KOJIHYECTBO Cpox npenocTaBiieHus!
MeponpusiTHit
KOMIIETEHIIUH 0aJLJ10B

Beoonwiut onox

He npenycmorpen | |

Ocnoenoit 6110k

OIIK-1 Pemenue 3amau 1 20 B teuenue cemectpa
OIlIK-1 KoHnTponbHas pabora 1 20 B teuenue cemectpa
OIIK-1 I'pynnoBas nuckyccus 1 20 B Teuenne cemectpa
Bcero: 60
Bompoc 1 20 Ilo pacmcanuio
OTIK-1 Jxsamen Bongoc 2 20 ITlo gaCHI/IcaHI/IIO
Bcero: 40
Hroro: 100
Jonoanumenshutii 610K
OIIK-1 IToaroToBka ONMOPHOro KOHCIIEKTA 10 To cornacosanmio ¢
npenojaBaTesieM
Bcero: 10

[Ilkana onleHUBaHUA B paMKax OaJlIbHO-peUTHHTOBOM cucteMbl MAI'Y: «2» - 60 6amioB u
MeHee, «3» - 61-80 6amnoB, «4» - 81-90 6amnoB, «5» - 91-100 Oamnos.




TEXHOJIOI'HYECKAS KAPTA

Indp mucrummmab o PYII | b1.b4

Jluciumnmaa | MaremaTuka

Kypc |2 [ cemectp/ceccus |3

Kadenpa | OOIIMX TUCIUILINH

®.1.0. npenonaBares, 3BaHUC, Kupuinos UBan EBrenbeBud, KaH[. TEXH. HAYK, JOLICHT
JOJDKHOCTh kadenppl GU3MKHM, OMOJIOTUU ¥ HHKEHEPHBIX TEXHOJIOTHIA
DO TPYIOEMKOCTbuac/3ET | 396/11 Kon-Bo cemecTpoB | 5 | ®dopMa KOHTPOJIS | IK3aMeH
MKosuiox con [12/6  [TP/CMosurssercon. [26/10  MMBosusmer cen = | CPCogurer cow | 295/83

Komnerenuun odyuarmerocs, popmupyembie B pe3y/ibTaTe 0CBOEHUS AUCHUIIIMHBI:
(kKo11, HaMMEHOBAHNE)

+  CIIOCOOHOCTbH OCYIIECTBJIATH IOUCK, XpaHEHHE, 00pabOTKy U aHATU3 HH(POPMALIUH U3
Pa3IMYHBIX UCTOYHUKOB M 0a3 JaHHBIX, IPEICTaBIATh ee B TpeOyemoM dopmare ¢
UCTOJIb30BaHUEM HH(POPMAIIMOHHBIX, KOMITBIOTEPHBIX U ceTeBbIX TexHonorui (OIIK-1)

Kon MaxkcumaabHoe
. KoanuecTrBo
¢opmupyemoii | Conep:xanue 3agaHusA . KOJIHYECTBO Cpox npenocTaBiieHus!
MeponpusiTHit
KOMIIETEHIIUH 0aJLJ10B

Beoonwiut onox

He npenycmotpen | |

Ocnoenoit 6110k

OIIK-1 Pemenue 3amau 1 20 B teuenue cemectpa
OIIK-1 Kontposbhas paborta 1 20 B Teuenue cemectpa
OIIK-1 I'pynnoBas nuckyccus 1 20 B Teuenne cemectpa
Bcero: 60
Bompoc 1 20 Ilo pacmcanuio
OTIK-1 Jxsamen Bongoc 2 20 ITlo gaCHI/IcaHI/IIO
Bcero: 40
Hroro: 100
Jlononnumenvnulii 610K
OIIK-1 IToaroToBka ONMOPHOro KOHCIIEKTA 10 To cormacoammio ¢
npenojaBaTesieM
Bcero: 10

[Ilkana onieHUBaHUA B paMKax OaJlIbHO-peUTHHTOBOM cucteMbl MAI'Y: «2» - 60 6amioB u
MeHee, «3» - 61-80 6amnoB, «4» - 81-90 6amnoB, «5» - 91-100 Oamnos.




TEXHOJIOI'HYECKAS KAPTA

Indp mucrummmab o PYII | b1.b4

Jluciumnmaa | MaremaTuka

Kypc |2 | cemecrp/ceccus | 4

Kadenpa | OOIIMX TUCIUILINH

®.1.0. npenonaBares, 3BaHUC, Kupuinos UBan EBrenbeBud, KaH[. TEXH. HAYK, JOLICHT
JOJDKHOCTh kadenppl GU3MKHM, OMOJIOTUU ¥ HHKEHEPHBIX TEXHOJIOTHIA
DO TPYIOEMKOCTbuac/3ET | 396/11 Kon-Bo cemecTpoB | 5 | ®dopMa KOHTPOJIS | IK3aMeH
Moswer con. 12/~ [TP/CMosuer con. 26/~ [MBogwmox e Fl- | CPCogron. con | 295/27

Komnerenuun odyuarmerocs, popmupyembie B pe3y/ibTaTe 0CBOEHUS AUCHUIIIMHBI:
(kKo11, HaMMEHOBAHNE)

+  CIIOCOOHOCTbH OCYIIECTBJIATH IOUCK, XpaHEHHE, 00pabOTKy U aHATU3 HH(POPMALIUH U3
Pa3IMYHBIX UCTOYHUKOB M 0a3 JaHHBIX, IPEICTaBIATh ee B TpeOyemoM dopmare ¢
UCTOJIb30BaHUEM HH(POPMAIIMOHHBIX, KOMITBIOTEPHBIX U ceTeBbIX TexHonorui (OIIK-1)

Kon MaxkcumaabHoe
. KoanuecTrBo
¢opmupyemoii | Conep:xanue 3agaHusA . KOJIHYECTBO Cpox npenocTaBiieHus!
MeponpusiTHit
KOMIIETEHIIUH 0aJLJ10B

Beoonwiut onox

He npenycmotpen | |

Ocnoenoit 6110k

OIIK-1 Pemenue 3amau 1 20 B teuenue cemectpa
OIIK-1 Kontposbhas paborta 1 20 B Teuenue cemectpa
OIIK-1 I'pynnoBas nuckyccus 1 20 B Teuenne cemectpa
Bcero: 60
Bompoc 1 20 Ilo pacmcanuio
OTIK-1 Jxsamen Bongoc 2 20 ITlo gaCHI/IcaHI/IIO
Bcero: 40
Hroro: 100
Jlononnumenvnulii 610K
OIIK-1 IToaroToBka ONMOPHOro KOHCIIEKTA 10 To cormacoammio ¢
npenojaBaTesieM
Bcero: 10

[Ilkana onieHUBaHUA B paMKax OaJlIbHO-peUTHHTOBOM cucteMbl MAI'Y: «2» - 60 6amioB u
MeHee, «3» - 61-80 6amnoB, «4» - 81-90 6amnoB, «5» - 91-100 Oamnos.
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