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OcHoBaHwe: A noaTeepXkAato aToT
HAUMEHOBAHUEe OUCYUNTUH P Hecto

Mecrononoxerve: BUY - dnuan

PAHXUTC
MNaBnoOBUY: ms

ABTOp: K.LH.,, JOUeHT Kadeapbl HWHPOPMAIMOHHBIX CHCTEM U  MaTEeMaTHYeCKOro
MozenupoBanus Kiroesa 1.A.

Kon u HauMeHoBaHue HampaBjeHusi moAroroBku, npoduias: 38.03.04 'ocynapcrBeHHOE U
MYHHUIMNAIBHOE  yrpaBieHHe (AHTUKPH3MCHOE TOCYIApCTBEHHOE W MYHHIMIAIBHOE
YIIPaBJICHHE)

KBanudukanus (crenenn) BbIMYCKHUKA: DakajJaBp

®opma 00yueHHsI: OUHAS, 320YHAS

Legb ocBOeHUS] AUCHUIUIMHBI: CPOPMHPOBATH KOMIIETEHIIMM B 00JacTH HaXOXKICHHA
OpraHU3aI[MOHHO-YIPABIEHYECKUX PEIIECHUH, OLIEHKH PEe3yJIbTaTOB U MOCJIEICTBUN MPUHSATOTO
YIPaBICHYECKOIO PELIEHUS M TOTOBHOCTM HECTH 3a HHMX OTBETCTBEHHOCTb C IO3ULUHI
COLIMATILHOM 3HAYMMOCTU MPUHUMAEMBIX PEIICHUH, a Takke B 00JacTu pa3pabOTKH MPOEKTa Ha
OCHOBE OLIEHKH PECYPCOB U OTpaHUYEHUN

IL1an kypca:

Tema 1. Matpunbl. Onpeneaureiu.

OcHoBHbIe cBefeHus 0 Marpunax. Kimaccudukamnus marpun. Onepanuy HaJl MaTpUIIAMH:
CIIO)KCHME, BBIYMTAHUE, YMHO)KCHME Ha 4YHCIIO, YMHOXEHHE MAaTpull. TpaHCIIOHUpOBaHUE
Matpull. [Ipunoxenue B s3xoHOMUKe. [loHATHE OnpenennuTeneil BTOPOro U TPEThEro MOPSIKOB.
Beruucnenue onpenenureneid pa3auuHbIMUA CIIOCOOaMHU.

Tema 2. O6paTHas maTrpuna. Pemienne cucreM JIMHeiiHbIX YpaBHEHM .

Omnpenenenue oOpaTHOW MaTpulbl. YCIOBHE CYLIECTBOBAaHHMS OOpaTHOM MaTpHIIbI.
Haxoxnenne oOpaTHOH MATpPUIBI C TOMOINBIO alreOpandecKux JIOmoiaHeHH. CHCTEMBI
JMHEeWHBIX anreOpanueckux ypaBHeHuil. CucremMa W3 M ypaBHEHHH ¢ N HEM3BECTHbIMH (M<N).
OpnHOpoJHBIE CUCTEMBI JIMHEWHBIX ypaBHeHui. llpunoxenue B skoHOMUKe. JlomycTumbie
npeoOpa3oBaHUsl CUCTEM JIMHEWHBIX ypaBHEHUH. MHOXeCTBO pemieHuil cucremsbl. Perienue
CHUCTEM JIMHEWHBIX ypaBHEHUH 1o npaswily Kpamepa. PemeHune cuctem JIMHEWHBIX ypaBHEHUI
meronoMm [aycca. Mcnonb3oBanue oOpaTHOM MaTpHIlbl JUIsl HAXOXKJICHHUS PELICHUS CHCTEMbI
JIMHENHBIX YPABHEHUM.

Tema 3. N—mepHoe JiMHeliHOe BeKTOPHOE MPOCTPAHCTBO.

CkansipHple M BEKTOpHbIE BenMMuuHbBL. Onepanuyu Haa BEKTOPAMH, 33JaHHBIMU B
KOOpAMHATHOM (opme. YCIoBUS KOJUIMHEAPHOCTH U OPTOTOHAJIBLHOCTU BEKTOpOB. JlenmeHue
OTpe3Ka B 33JaHHOM OTHOIIEHHMU. YTOJ MEXIYy ABYMs BeKTopamH. CKalsipHOE IPOU3BEIECHUE
BeKTOpoB. JIuHelHas 3aBUCHMOCTH BekTOopoB. basuc. Pasnoxenue BekTopa mo Oasucy.
[Tpunoxxenne B skoHOMHKE. OmnpeneneHne BEKTOpa B N-MEPHOM JIMHEHHOM NPOCTpaHCTBE. N-
MEpHBIE BEKTOpPbl W JIMHEWHBIC OIEpallMd HaJ HHUMH: CJIOKEHHE, YMHOXXEHHE Ha 4YHUCIIO.
EBknmnoBo mnpoctpaHcTBo. JluHelHble omeparopel U Marpuilbl. COOCTBEHHblE 4YMCIa U
coOCTBEHHBIE BEKTOPBI JIMHEWHBIX onepaTopoB. KBagpaTuunbie popmsbl.

Tema 4. MuoxectBa. [Ipeneast nociaenosareasHocreii. Ilpexenan! pyHkumii.

DneMeHTHl TEOpUU MHOKECTB. MHOKeCTBa; criocoObl 3aJjaHusl MHOKECTB; ONEpalliy HaJ
mHOxkecTBaMU. [lonstue ¢ynkuuu. CrnocoOsl 3amanus ¢ynkunu. Knaccudukanms QyHKuii.
OcHoBHble cBoicTBa (yHKIMI OxpectHocTh TOukd. OCHOBBI Teopuu mnpezenoB. [Ipemen
YHUCIOBOM MOCIEN0BATENbHOCTH. beckoHeYHO OoJbline U OECKOHEYHO Majble BETHYHHBL.
CBolicTBa IpeAeNoB Nocien0BaTeIbHOCTEN. OCHOBHBIE METObI HAXOKICHUS MTPEIEIIOB.

Tema 5. 3ameuaTesbHble npeneasl. HenmpepoiBHbie GyHKIUH.

OcHOBHbIE METO/Bl HAXOXIEHUs TmpenaenoB. I[IpuMmeHeHne mnepBOoro Hu BTOPOTO
3aMeYaTesIbHOrO MPEEIIOB U PACKPBITUS HEOIIPEAEIEHHOCTEN Pa3IMYHbIX TUIIOB.



HenpepsiBHOCTh (yHKIMH B Touke. OmpenesneHne M KIacCU(pUKAIMSI TOYEK pa3phiBa.
CroiictBa HemnpepbIBHBIX (yHkmui. Kiaccudukanmss Todexk pa3ppiBa. YCTpaHHMBIE U
HEYCTpaHUMBbIE TOUYKH pa3pblBa.

Tema 6. Iudgdepennnansbuoe ncuuciaenue. [ipasuno Jonurass.

[Tpupamenue aprymenta, npupanienue ¢ynkuuu. Juddepennmuponanue. [IponzBoanas.
I'eomerpuyeckuii u Qusnueckuii cmbicn mpousBoaHou. IlpaBuna auddepeHnupoBaHusI.
Tabnmuua NpOU3BOAHBIX OT 3JeMEHTapHbIX (yHKIMA. [loHSATHE O NPOU3BOIAHBIX BBICIIMX
nopsinkoB. IIpousBoanas cioxHoW ¢yHkiuu. [IpowsBogHas HesBHOW (QyHkiuu. [IpumeHenue
IIPOM3BOIHOMN Ul BBIYUCIIEHUS NpeesioB (npasuio Jlonurans).

Tema 7. llpusioxkenuss npousBoanoi. UcciaenoBanme GyHKuum.

HeoOxomuMble W JOCTaTOYHBIE YCIOBHS BO3pacTaHUS WM YObIBaHUS (DYHKIIHH.
HeoOxonuMmele U J10OCTaTOYHBIE YCIOBHS 3KCTpeMyMma (YHKIHMH. BOrHYTOCTH M BBIIYKIOCThH
rpadpuka ¢dynkuuun. Touka mneperuba. JlocTaTodHble YCIOBHS BOTHYTOCTH (BBITYKJIOCTH)
rpaduka. [lonarue nuddepennuana. ['eomerpuuecknii cmbicn auddepennnana. [Ipumenenue
g depenimana K npruOIMKEHHBIM BHIYHCICHUSM.

HccnenoBanue pa3ivyHbIX CBOMCTB (YHKIIMH C MOMOILIBIO NMpou3BoAHoi. Haxoxnenue
acumntoT rpaduka ¢ynkuun. Iloctpoenne rpaduka QyHKIHH MO pe3yinbTaTaM MPOBEICHHOTO
UCCIIEJOBAHMS.

Tema 8 HeonpeneneHHbIH MHTErPaJ M MeTO/AbI €r0 BHIYHCJICHHUS.

IlepBooOpaznas ¢Qynkuus. OmnpeneneHue HeompeneleHHoro uHTerpana. CpoiicTBa
HEeolpeIeJIeHHbIX MHTErpajoB. Tabiuua CcTaHZapTHBIX HHTerpaioB. HenocpeacTBeHHOE
MHTETpUpoBaHue, Meros 3aMeHbI IEpEMEHHBIX. MeTOl MHTETPUPOBAHUS 110 YACTSM.

Tema 9. Onpenesiennblii nuterpai. @opmysa Howorona-Jleiitonnna.

Omnpenenenue omnpezneneHHoro unrerpaiga. @opmyna Herotona-Jleii6numa. CBoiicTBa
OIpe/IeIEHHBIX UHTETPAJIOB.

Meton 3aMeHBl epeMEHHBIX. MeTol MHTErPUPOBaHUS MO YacTAM U1 ONPEIECIICHHBIX
UHTETPaJIOB.

Tema 10. IlpumeHeHue onpeaeTeHHOT0 HHTErpaJa.

[TpunoxeHus oIpeneNeHHOr0 HWHTErpana. BelumcieHne mIOmanud IUIOCKOH (QUTYpHI.
Beruucnenune o0bema Tena BpalieHus. Berurcienue npoiieHHoro myTH.

Tema 11. @®yHKIUH HECKOJIBKHUX NEePEMEHHBIX.

Omnpenenenue (QyHKIMHM JBYX M HECKOJIBKMX MepeMeHHbIX. JluHum yposus. Ilpenen
¢byHKIMM OBYX nepeMeHHBIX. HempepbiBHOCTH (QyHkumu. YacTHble mnpou3BojaHble. [lonHbli
muddepeHman GyHKIUN HECKOIBKUX TEPEMEHHBIX.

Tema 12. DiiemeHTHI KOMOMHATOPUKHU. BBeleHUe B TeOPUIO BEPOSITHOCTEH.

OcHOBHbIE TOHATHUSA KoMOMHaTopuku. OmpeneneHue u  (GopMynabl s HoJCUeTa
NEPECTAaHOBOK, COUYETaHWI, pa3MelleHuid 0e3 MOBTOPEeHUH U ¢ NOBTOpPeHHUSIMH. OIBIT.
CnyuvaiiHoe coObiTHe. JlocTOBEpHBIE, HEBO3MOXKHbIE COOBITHS. DJIEMEHTapHble U COCTaBHbBIE
coObITus. [leiicTBus Haja ciayyailHIMU coObITHSMHU. BepostHocTh. Kitaccuueckoe omnpenenenue
BEPOSATHOCTH.

Tema 13. OcHOBHBIE TeOpeMbl TEOPUH BEPOSITHOCTEH.

OcHOBHBIE TeopeMbl TeopuHM BeposTHOcTe. CymMMa U IMPOU3BENCHHE COOBITHH.
HezaBucumble coObiTHs. BEposSATHOCTh CyMMBI M MPOU3BEIEHUSI COOBITUMN /711 IPOU3BOJIBHBIX U
HECOBMECTHBIX COOBITHIA.

VYcnoBHas BepossTHOCTh. PopMysia MONTHON BEPOSITHOCTH. ATIPUOPHBIE U allOCTEPHUOPHBIE
BepositHOCTH. Dopmyna baiieca.

Tema 14. ®opmyaa bepnyiiu. IlpeaenbHbie Teopemsnl Ilyaccona m Myaspa-
Jlanuiaca.

CxeMa He3aBUCHMMBIX NMOBTOpeHMU omnbiTa. @opmyna beprymn. llpenensHbie Teopemsl
ITyaccona m Myaspa-Jlautaca B cxeme bepnymnu. CnenctBus M3 HMHTErpajlbHOW TEOPEMBI
Myagpa-Jlamnaca.

Tema 15. CnyyaiiHble BeJIMYMHBI U HX XaPAKTEPHUCTHKH.



CrnyuaiiHass BenuunHa. JIMCKpPETHbIE M HENPEPBIBHBIE CIIy4alHbIE BEJIWYMHBI. Psibl
pacrpeiefieHusi, 3aKOHbl pacHpeleNieHus. XapakTepUCTUKU: (PYHKUIHS  pachpenesieHus,
MaTEMaTUYECKOE OKUJAHUE, AUCIIEPCHs, CPEHEE KBAIPAaTUUHOE OTKJIOHEHHE. XapaKTePUCTUKHU
JIUCKPETHOM CITy4aitHON BEJIMYUHBI. XapaKTEPUCTUKU HENPEPHIBHON CIy4ailHON BEJIMYMHBI.

Tema 16. 3akoHbI pacnpeaeeHus CIy4YalHbIX BeJTHYHH.

bunoMuanbHblil 3aKOH pacnpeacsieHuss. PaBHOMEpHBIN, MOKa3aTelbHbIA U HOPMaJbHbIN
3aKoH pacnpezeneHus. [lpaBuno «rpex curmy.

Tema 17. AnaauTH4yecKasi reoMeTpPUsl Ha MJIOCKOCTH.

[IpsiMass Ha MJIOCKOCTH. YpaBHEHHs NPSAMOM HaA IUIOCKOCTH: o0OIIee ypaBHEHHE,
ypaBHEHHUE C YIJIOBBIM KOA(P(UIIMEHTOM, YpaBHEHUE MPSAMOI B OTpe3Kax, ypaBHEHHE MPSIMOH,
IIPOXOJAIIEH 4Yepe3 JABE TOYKH, IIapaMETPUUYECKUE YPAaBHEHMS IPSAMOM, ypaBHEHHE IIPSIMOHN C
HOPMAJIbHBIM BEKTOPOM. YCIOBHS MAapajUIeJIbHOCTH W NEPIEHAUKYJISIPHOCTH MPSMBIX Ha
IJIOCKOCTH. YTOJ MEXAY NpsIMbIMU. PaccTosiHUE OT TOUKH 10 TPSMOM.

KpuBbie BTOpOro nopsaka: OKpy’HOCTb, 3JUTHIIC, TUIIepOoIa, napadouia.

Tema 18. AnaauTn4yeckasi reoMeTpusi B MIPOCTPAHCTBeE.

[InockocTs B MpOCTpaHCTBE. YpaBHEHUs IUIOCKOCTU: OOIlee ypaBHEHUE, YpaBHEHUE
IUIOCKOCTH B OTpe3KaX, YypaBHEHUE IUIOCKOCTH, MpOXOJALIeH uepe3 TpU TOUKH,
napaMeTpUueCKUEe ypaBHEHUs IJIOCKOCTH, YPaBHEHHME IUIOCKOCTH C HOPMAJIbHBIM BEKTOPOM.
VenoBuss nNapauIeNbHOCTH M NEPIEHAMKYJISPHOCTH  JBYX IIOCKOCTEH. YTroil MExXay
IJIOCKOCTSIMU. PaccTosiHUE OT TOUKH A0 MIOCKOCTH.

VYcnoBus napaiienbHOCTH M NEPIEHAUKYISIPHOCTH HIPSIMON U MJIOCKOCTH. YTOJI MEXAY
MPSIMOM U IJIOCKOCTBIO.

YpaBHEHME TOBEPXHOCTH B IIPOCTPAHCTBE.

@DopMBbI U METOJbI TEKYILIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTAllUN

B xonme peanmzanuu auctummael b1.b.7 «Marematnka» HMCIOIB3YIOTCS CIETYIOIINE

METO/JIbl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00yJarOIUXCsl:

Ne n/m HaumenoBanue Tem (pa3jesioB) MeTonni Tekymero
KOHTPOJIAl yCIIEBAEMOCTH
Ounas popma
Tewma 1 Martpuusl. OnpeaenuTent. YcTHBIN onpoc
Tema 2 OO6parHas Matprna. Pemenne cucrteM THHEWHBIX YpaBHCHHH. YcTHBIN onpoc
Tewma 3 N-MepHOe THHEIHOe BEKTOPHOE MTPOCTPAHCTBO. YcTHBIH onpoc
Tema 4 Mmuoxectsa. [Ipenensr mocnenoBarenpHOCTed. [Ipenensr GyHKITHIA. YcTHBIH onpoc
Tema 5 3amMeuarenbHbIC Tipeaessl. HempeprlBHBIE (QYHKITNH. VYerHbll onpoc,
KOHTpOJIbHAs paboTa
Tema 6 Juddepennmansaoe ncuncienue. [pasmio Jlomurans. YcTHBIH onpoc
Tema 7 [punoxenns nponsBogHOH. VccienoBanre QyHKINN. YcTHBIH onpoc
Tema 8 HeonpeneneHuslil UHTErpas U METOJIbI €r0 BHIYMCIICHHUSL. YcTHBIH onpoc
Tema 9 Onpenenennsnii nHTErpan. ®opmyna Herorona-Jleiioanma. VYerHbll onpoc,
KOHTpOJIbHAs paboTa
Tema 10 | IlpuMeHeHHe onpesIeICeHHOIO UHTErpaa. YcTHBIH onpoc
Tema 11 | OyHKUNMU HECKOJIBKUX NEPEMEHHBIX. YcTHBIH onpoc
Tema 12 | DrneMeHTH KOMOWHATOPUKA. BBeIeHNE B TEOPHIO BEPOSTHOCTEH. YcTHBIH onpoc
Tema 13 | OCHOBHBIE TEOPEMBI TEOPUU BEPOSITHOCTEMN. YcTHBIH onpoc
Tema 14 | ®opmyna bepnymiu. Ilpeaenshsie Teopemsl Ilyaccona u Myaspa- VYerHbll onpoc,
Jlannaca. KOHTpOJIbHAs paboTa
Tema 15 | CrnyvaifHbIe BeJIMIHHBI M MX XapAKTEPUCTHKH. YcTHBIN onpoc
Tema 16 | 3akoHBI pacnpeeNieHusI CITy9alHBIX BEJITMYNH. YcTHBIN onpoc
Tema 17 | AHamuTHYECKasi TEOMETPHUS HA TUIOCKOCTH. VYeTHbll onpoc,
KOHTPOJIbHAs paboTa
Tema 18 | AHasmTHUYECKasi TEOMETPHUS B IPOCTPAHCTRE. YcTHBIN onpoc
3aounas ¢popma
Tema | Martpurpsl. OnpenenuTeny. YcTHBIN onpoc
Tema 2 Ob6partHas MaTpuna. Pemenne cucteM THHEHHBIX YpaBHEHHH. YcTHBIN onpoc
Tema 3 N-MepHOe THHEHHOe BEKTOPHOE ITPOCTPAHCTBO. YcTHBIN onpoc
Tema 4 Mmuosxectsa. [Ipenens! nocienoBatenbHOCTeH. [Ipenens QyHKIUH. YcrHbll onpoc




Tema 5 3ameuarenbHble peaesbl. HenpepbiBable GyHKIMH. YcTHslii onpoc
Tema 6 Juddepennnanbuoe ncuncaenue. Ipasmio Jlonuras. YcTHslii onpoc
Tema 7 [Tpunosxenuns npousBoaHoi. MccnenoBanue GyHKIMH. YcTHslii onpoc
Tema 8 HeonpeneneHHblii MHTErpaJl U METOAbI €r0 BBIUUCIICHHUS. YcTHbll onpoc
Tema 9 Onpenenennsiii uaTerpan. ®opmysna Hetorona-JlelOHuma. YcTHbll onpoc
Tema 10 | IIpuMeHeHHe OllpeeIeHHOTO MHTErpaa. YcTHbll onpoc
Tema 11 DyHKIMY HECKOJIbKUX NIEPEMEHHBIX. YcTHbll onpoc
Tema 12 | DnemeHThl KOMOMHATOPHKH. BBelleHNE B TEOPHIO BEPOSITHOCTEH. YcTHbll onpoc
Tema 13 | OcHOBHBIE TEOPEMBI TEOPHH BEPOSTHOCTEH. YcTHbIl onpoc
Tema 14 | ®opmyna bepuymmu. IlpenensHsie Teopemsl Ilyaccona m Myaspa- Vermbiii onpoc
Jlannaca.
Tema 15 | CrmyuaifHble BETMIMHBI H UX XapaKTSPUCTHKH. YcTHBIN onpoc
Tema 16 | 3akoHBI pacrpeeNeHusl CITy9aliHBIX BeJIMIUH. YcTHBIN onpoc
Tema 17 | AHanuTuueckas reoMeTpHs Ha IJIOCKOCTH. YcTHBIN onpoc
Tema 1 Martpurpl. OnpenenuTeny. YcTHBIN onpoc

[IpomexyTouHas arTecTalus MPoOBOAUTCSA B (hopMe dK3aMeHa B popMe YCTHOTO OIpoca
10 BEIOpaHHOMY OMJIETY U PEeIICHUs YKa3aHHOW B HEM 3a/1auu.

OcHoBHasi iuTEpaTypa.
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