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®enepaibHOE AaTEHTCTBO MOPCKOI0 U PeYHOI0 TPAHCIIOPTA
denepanbHOE rocy1apcTBEHHOE OI0JKETHOE 00Pa30BaTEIbHOE YUPEXKICHUE
BbICIIIET0 00pa30BaHuUs

«["ocymapcTBeHHbII YHUBEPCUTET MOPCKOI0 M pe4Horo ¢gJiora

nmenu aamupaiaa C.O. MakapoBa»
Bopounexckuii puanan ®I'bOY BO «I'YMP® umenn agmupana C.0O. MakapoBay

Kadenpa marematruku, ”HGOPMAIIMOHHBIX CUCTEM U TEXHOJOTUMN

AHHOTAIUA

NUACHUTLINHEI «Mamemamuuyeckuul anaius»

Hanpasnenue noaroroBku 09.03.02 UudopMalmoHHbIE CHCTEMbI U TEXHOJIOTH

Hanpasnennocts (mpoduis) _ MHbOpMaIMOHHBIE CHCTEMbI Ha TPAHCIIOPTE

YpoBeHb BhICIIETO 00pa30BaHUS OakanaBpuaT
dopma oOyUcHHS OYHAasl, OYHO-3a09YHAsI
[TpomexxyTouHas arTecTanus 9K3aMeH (2)

1. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTeJbHOM NPOrpaMMbl

VYyeOnass aucuuiuimHa «MaTeMaTUYecKuid aHaliu3» M0 y4eOHOMY ILJIaHy
BXOJUT B JUCHUIUIMHBI 00s13aTebHOM YacTH «bioka 1. JIuCHUIIMHBL (MOIYIIH ).

JlucuumirHa OCHOBBIBAETCS HA 3HAHUSX U YMEHUSIX, TOJYUYEHHBIX MPU OC-
BOCHMHM 00111€00pa30BaTEIbHON MPOTPAMMBI.

JlaHHasi TUCUMIUIMHA HEOO0XOoauMa JIJIi OCBOCHUS CIICAYIOIIMX AUCIUILINH:

«YucneHHble METONb», «MaremaTuyeckul aHanus», «Teopust BEpOATHOCTEU U
MaTeMaTH4eCcKasi CTaTUCTUKa», «MoaenupoBaHue IpoIecCoB U cuctem», «Teopus
nH(popMaIu, JaHHbIE, 3HAHUS», «KAJITOPUTMBI U CTPYKTYPBI JAHHBIX», K APXUTEK-
Typa UHGOPMAITMOHHBIX cucTeM», «HbopMaImoHHbIe TEXHOIOTHIY, «TeXHOIIO0-
TUU TpOrpaMMHUpoBaHus», «JluddepeHnuanbupie ypaBHeHUSI», «YHUCIEHHBIE Me-
TOJIBI».



2. IlnanupyeMble pe3yabTaTbl 00y4eHHs M0 JMCUMUILINHE

Kon nnaukaropa
Kon n HanmeHoBaHME KOM- [Mnanupyemblie pe3yabTaThl O0yUEHUS 110
TIETCHIIUT FOCTIDCHHA JVCIIATUTAHE
KOMIICTCHITIH

OIIK-1: Cnocoben mpume- OIIK-1.1 3HATBh: OCHOBBI MaTeMaTUKH, (U3HUKH, BbI-

HSITh €CTECTBEHHOHAYUYHBIC YUCITUTEIHHON TEXHUKH M MPOTPaMMHPOBa-

U OOIIeH)KEHEPHBIE 3HA- HUSL.

HUSI, METO/IbI MaTEMaTHYE- OIIK-1.2 VYMeTb: pemath CTaHAapTHBIE Tpodeccuo-

CKOTO aHaJln3a U MOJIETIH- HAJIBHBIE 33Jla4d C TPUMEHEHUEM eCTeCT-

POBaHUsI, TEOPETHUECKOTO U BEHHOHAYYHBIX W OOIIEWHXCHEPHBIX 3Ha-

IKCMIEPUMEHTAIBLHOTO UC- HUH, METOJI0B MaTEMAaTHYECKOTO aHalu3a U

ciiefioBaHus B podeccro- MOJICITUPOBAHHSL.

HaJIbHOM EATEIBHOCTH; OIIK-1.3 HNMeTh HaBBIKM: TEOPETHYECKOTO U HKCIIE-
PUMEHTAIBHOTO  HUCCIICIOBAaHUS  OOBEKTOB
npodeCCHOHATLHON 1eATEILHOCTH.

OIIK-8: CnocoGen mpume- OIIK-8.1 3HATb: METOIOJIOTUI0 W OCHOBHBIE METOIBI

HSTh MAaTEMAaTUYECKUE MO- MaTEeMaTHYECKOTO MOJEIUPOBAHUS, KJIACCU-

JIeNT, METOJIBI ¥ CPEJICTBA (GUKAIMIO ¥ YCIOBHS MPUMEHEHUSI MOJICIICH,

npoeKTUpoBaHust UHPOP- OCHOBHBIE METOJIBI I CPEJICTBA MPOCKTUPOBA-

MAaIIMOHHBIX U aBTOMATH3H- HUSI UHPOPMALMOHHBIX U aBTOMAaTH3UPOBaH-

POBaHHBIX CHCTEM. HBIX CHCTEM, WHCTPYMEHTAJIbHBIC CpPEICTBA
MOJICITUPOBAHMS M TIPOCKTHPOBAHUS UH(OP-
MAITMOHHBIX U aBTOMAaTU3HPOBAHHBIX CHCTEM.

OIIK-8.2 YMeTb: IpUMEHATh Ha TIPAKTUKE MaTEeMaTH-
YECKUE MOJENH, METOJbI U CPEICTBAa MPOCK-
TUPOBaHHWsSI W aBTOMATH3allMd CHCTEM Ha
MPAKTHKE.

OIIK-8.3 NMeTh HaBBIKU: MOJCIUPOBAHUSA U MPOCK-
TUPOBAaHUS MH()DOPMAIMOHHBIX W aBTOMATH-
3UPOBAaHHBIX CHCTEM.

3. O0beM QUCHUILUIMHBI M0 BUAAM Y4eOHbIX 3aHATHI

OO0bvem auctuIuInHEBL cocTaBiisieT 11 3aueTHbIX enuuuil, Bcero 396 yacos, U3
KOTOPBIX 10 04HOM opMe 153 yaca cocTaBiIseT KOHTAKTHas paboTa oOydaroIe-
rocs ¢ mpemnojgaBaTeneM (68 dacoB — 3aHATHS JICKIIMOHHOTO THIA, 85 yacoB —
IPAKTHUCCKHUE 3aHITHSA).

4. OCHOBHOE COJepPKAHUE TUCHUILIIMHBI

MmuoxectBa. [locnenoBarenbHoCcTh. KOHEUHBIN NIPEAET YMCIOBOW MOCIEN0-
BaTeJbHOCTU. KpuUTepuil CcXOIMMOCTH MOHOTOHHOM MOCJIENOBATENIBHOCTH. Huciao
e. @opmynupoBka Kpurepus Komm cXO0IuMOCTH YHUCIOBOW IOCIEN0BATEIBHOCTH.
beckoHeUHO Masble MOCIEI0BATEIBHOCTH, UX CBOMCTBA U CBA3b CO CXOMAILIUMUCS
IIOCJIEA0BATEIBLHOCTAMU. TeopeMsl O Ipeene CyMMbl, IPOU3BEICHUSA U YACTHOIO
CXOISIIMXCS TOCJIEN0BATENBHOCTEN, O MpEIesax IMOCIEeN0BATENbHOCTEN, CBI3aH-
HBIX HepaBeHCTBaMH. beckoHeuHO OoublliMe MOCHEAOBATEIBHOCTH, MX CBS3b C
OECKOHEUHO MaJIbIMU.

Koneunslil penen QpyHKIIMU OAHOW JEMCTBUTENbHOU nepeMeHHOU. becko-
He4yHO Oonbiune pyHKuuu. OAHOCTOpOHHUE npeenbl. OCHOBHBIE TEOPEMBI O Mpe-
nenax QyHkuuu. 3amedarenbHble mnpezenbl. CpaBHeHHE (YHKUMNA. DKBUBAJICHT-




Hble OECKOHEYHO Malible (YHKIUU, uX cBoiicTBa. HenpepriBHOCTh pyHKIMIA. Tou-
KU pa3pbiBa (GYHKIMH, UX Kiaccuukauusa. HempepblBHOCTh PyHKIIMM HA MHTEp-
Bajie, oTpeske. DopMyIupoBKa CBOMCTB (DYHKIIMI, HEPEPBHIBHBIX HA OTPE3KE

[TpousBoanas ¢yHkuuu. OJHOCTOPOHHHUE MPOU3BOJIHBIE. [ eoMeTpUUecKuit
M MEXaHMYECKUU CMBICT Mpou3BoiHON. KacaTenbHass 1 HopMalb K KpuBou. [ud-
dbepeHurpyeMocTh (GyHKIUN, HeoO0xoaumoe yciioBue auddepeHupyeMocCTH.
O6mme mpaBwia auddepenuupyemoctu. [IpousBogHas cioxHOM M oOpaTHOM
¢bynkuuu. [IpousBogHbie 37meMeHTapHbBIX (PyHkiui. Jlorapudmuueckoe audde-
pennupoBanue. Juddepeniuman GyHKIuU, ero reoMeTpuIeCKuii CMbICI, CBOMCTRA,
uHBapuaHTHas ¢opma 3amucu, npuwioxkeHus. [IpousBomubie u auddepeHIuamb
BeICIIX TOpsAnKoB. [luddepennupoBanue napameTpuyecku 3a1aHHON (YHKIIHH.
Teopemsl 0 cpennem depma, Poms, Jlarpanka, ux reomeTpuyeckuii cMbIci. Teo-
pema Koum. [TpaBuna Jlonuransa. @opmysl Teinopa u MakiiopeHa ¢ 0CTaTOYHbIM
ywieHoM B (opme Jlarpanmxka u Ileano. Paznoxxenue mo dopmyne Maxkiopena
byakuuii. [Ipumenenue muddepeHuaIbHOT0 HMCUUCICHUS K HCCIICIOBAHUIO
GbyHKUMNA. YCIIOBUS MOHOTOHHOCTH (PyHKIMH. DKcTpemyM ¢yHkuuu. HeoOxonu-
MO€ YCJIOBHE 3KCTpeMyMa. JlocTaTouHble yCIOBHS SKCTpeMyMa. BrimykinocTts (Bo-
THYTOCTh) rpaduka GyHKIMH, TOUYKH nepernda. HeoOxonumoe u 1ocTaToyHOE yC-
JIOBUSI TOUKH neperndoa. AcuMnToThl rpaduka GyHKUUN

OTKpbITHIE U 3aMKHYThIE MHOKECTBa U obnactu. [lpeaen pynxuuu. Henpe-
pbIBHOCTH (DyHKIIMU. DOpMYTUPOBKA CBOMCTB (DYHKIIMI, HEMPEPHIBHBIX B OrpaHu-
YEHHBIX 3aMKHYTBIX 001acTsax. YacTHbIe MPOU3BOAHBIC, IU(PGHEPESHIHPYEMOCTD.
Heobxoaumbie u noctaTounble ycnoBus auddepenuupyemoctu. Juddepeniman,
ero cpoiictBa. JuddepenupoBanre cinoxHbix QyHkiui. duddepenuupoBanue
HEesBHO 3aJlaHHbIX (QyHKIMi. KacaTenbHas mI0CKOCTh U HOPMalb K MOBEPXHOCTH,
3a7aHHOM ypaBHeHHMeM Z=f(X, Y) W MOBepxXHOCTH, 3amaHHOW ypaBHeHHEeM F(X,
y,2)=0. YacTHble npou3BoAHbIe U AuddepeHIraIbl BRICIIUX MOPIakoB. Popmyma
Tetinopa. JlokanpHBIN 3KCTpeMyM (YHKIIMH HECKOJIBKUX TepeMeHHbIX. HeoOxo-
numble ycnoBus. KBagparuuneie hopmbl. @opmynupoBka kpurepusi CunbBecTpa.
JlocTatouHble YCIIOBUS 3KCTpEMyMa. Y CIIOBHBIN 3KCTpEMYM. METOA MHOKHUTENEN
Jlarpanmxa. @opmyJIMpOBKA JOCTATOYHBIX YCIOBUH.

ITepBooOpasnas. HeonpeneneHHbI MHTErpasl, €ro CBOMCTBAa. MeToabl UH-
TErpUpOBaHUA. 3aMEHa MEPEMEHHON M MHTErPUPOBAHUE MO YACTSIM B HEOIpeEje-
JIGHHOM HHTerpasie. MHTerpupoBaHue pandoHadbHBIX (QYyHKIUNA. Panmonanusu-
pYIOIIME MOJACTAHOBKY ISl HHTETPAJIIOB OT TPUTOHOMETPUYECKUX U UPPALMOHAb-
HBIX BbIpakeHH. [IpuMepbl MHTErpajioB, HE BBIPAKAIOLIMXCS YEpe3 dJIEMEHTap-
HbIe (QYHKIUU.

Onpenenéunpiii uarerpan. Onpeaenenue. YciaoBus cyuiectBoBanusa. CBOM-
CTBa OMNpeeNEHHOro UHTerpana. MHTerpan ¢ mepeMeHHbIM BEPXHUM MPEAEIIOM,
ero nuddepenmupyemocts. @opmyna Herotona-JIelionumna. 3amena nepeMeHHON
Y MHTErPUPOBAHUE 10 YACTAM B ONPEACIEHHOM MHTErpae. [ 'eomeTpuueckue npu-
JIO’KEHUsI onpeaenéHHoro naTerpaia. HecoocrBeHHble HHTErpaibl. AOCONIOTHAS U
YCIJIOBHAsI CXOJAMMOCTb HECOOCTBEHHBIX MHTEIPAJIOB.

WNuTerpanel, 3aBUCAIIE OT MapaMeTpa, UX UHTErpUPyeMOCTh U AuddepeH-
UPYEMOCTh. 3a/1a4u, MPUBOJISAIINE K TOHSATUSIM KPATHBIX, KPUBOJIMHEHHBIX U TO-
BEPXHOCTHBIX MHTerpainoB. OOmias cTpykTypa 3THX HHTerpaioB. OnpeaeneHus,
CBOWCTBA. BpIunciaeHne JBOMHBIX U TPOMHBIX MHTETPAJIOB B JEKAPTOBBIX KOOPIH-



HaTtax. [lonsiTue sxoOmaHa. 3aMeHa MEPEMEHHBIX B KpaTHBIX MHTEerpaiax. [[Boii-
HOW MHTETPajl B MOJSIPHBIX KOOPJAUHATAX, TPOWHOM - B IMUIMHAPUYECKUX U chepH-
YECKUX KoopauHarax. ['eoMeTpuuyeckue NpUIOKEHHUs KpaTHBIX UHTErpaios. Me-
XaHUYECKUE MIPUIOKEHUS KPATHBIX, KPUBOJIMHENHBIX U MIOBEPXHOCTHBIX UHTErpPa-
JI0B.

CkamsipHO€e 10JIe, MOBEPXHOCTh ypOBHs. [Ipom3BojgHAas IO HaIpPaBICHUIO.
['pamueHT ckaisipHOrO MOJsi, ero cpoiicTBa. BekTopHoe mone. Bekrop-dyHkuus
ckaimspHoro aprymenra. llpemen. HenpepsiBHOCTh. IIponsBonHass BeKTOp-
byHKUINU, €€ TEOMETPUUECKUN CMBICIL.

Pabora BexktopHOTo mons. KpuBoimHeHbIe HHTETPalibl 2-TO pojia, Ompeie-
JIEHUE, CBOICTBA, BEIYKMCIIEHHUE, CBSI3b C KPUBOJIMHEWMHBIMU HHTETpAJIaMH 1-ro pona
[TorenuuanbHble BeKTOpHBIE Moid. HeoOxonnMble M 1OCTAaTOYHBIE YCIIOBUS IO-
TeHuraabHOCTU. Haxoxnenune norenuuana. Ilorok BekropHoro moiisi. [loBepxHo-
CTHBIE MHTErpajipl 2-ro pojia, ONpPENESIEHHUE, CBOWCTBA, CBA3b MOBEPXHOCTHBIMU
uHterpainamu 1-ro poga. @opmyna Octporpajackoro-I'aycca. JuBepreHuus BeK-
TOPHOTO 0N, €€ CBOWCTBA. BUXpbh BEKTOPHOro moiisd, €ro couctBa. Popmyia
Crokca.

Cocrasurenb: A.T.H., npodheccop Jlanmmua M. J1.

3aB. kadeapoil: A.1.H., ipodeccop Jlanmuua M. JI.
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