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[Toaroroska obyuaromuxcs K NpodeccnoHaaIbHON ASATENbHOCTH B 00JaCTH CBA3U, HHPOPMAITMOHHBIX
U KOMMYHUKAlIUOHHBIX TEXHOJOTMM (B cdepe MNpOeKTUPOBaHUS, pPa3pabOTKH, BHEAPEHUS U
9KCIUTyaTallui UH(GOPMALIMOHHBIX CUCTEM, YIPABJICHUS UX JKU3HEHHBIM LUKIOM) M K PEILICHHIO 3a7a4
IPOEKTHOTO, TMPOU3BOJCTBEHHO — TEXHOJOTMYECKOIO0 W HAyYHO-MCCJIEIOBATEIbCKOrO THUIIOB.
N3yuaemasi TUCHMITIIMHA TOTOBUT OOYYAIOLIETOCs K BBIOJHEHUIO 000OLIEHHON TpyA0oBOM (YHKLUU:
BBITNIOJIHEHHE paboT U yIpaBiieHue padoTaMu IO co3laHuio (Moaudukanuu) u conpoBoxiaeHuo UC,
aBTOMAaTH3UPYOLINX 3ajaun OpraHU3alMOHHOTO yIPaBJICHUS u OU3HEC-TIPOLIECChI
(npodeccuonanpuplii crangapt 06.015 Cneumanucr no unHdopmauunoHusiM cuctemaMm (IIpukas
Muntpyzaa Poccun 18.11.2014 r. Ne 896H, 3apeructpupoBan B Muntoct Poccun 24 nexabps 2014 r. N
35361). HucuumnuHa «MaremaTtuka» mpeJHa3HaueHa J/Jis IOBBILIEHUS YPOBHS OOPa30BAaHHOCTH
00J1IacTM MaTeMaTUKU CIELUATUCTOB 10 SKOHOMUKE, YIPAaBICHUIO — “MEHEDKEpPOB” C y4&TOM TOro,
YTO JJs HUX MareMmaTuka SBJsieTcsi B Ooiblliel Mepe HMHCTPYMEHTOM aHallu3a, OpraHu3alllu,
ynpasieHus. Bce un3ydaeMble MareMaTHMYECKHE IIOHATHS WUIIOCTPUPYIOTCS NPUIOKEHUSIMH W3
SKOHOMUKH, (PUHAHCOB U YIIPaBJICHUS.

B mporecce oOydeHus mo IUCHUILIMHE Yy 0Oydarommxcs (OPMHUPYIOTCS CIEIYIONME KOMITETECHIIUN:
YK OC-2 Crioco6HOCTh pa3paboTaTh MPOEKT Ha OCHOBE OLIEHKH pecypcoB u orpanundenuit; OIIK-1
Croco0bexn IMPUMCHATE CCTCCTBCHHOHAYYHBIC U 06III€I/IH)KGH€pHI)Ie 3HaHUA, METOJAbI MAaTEMaTUUYCCKOI'O
aHalM3a W MOJCJIMPOBAHMS, TEOPETHUECKOrO0 U  OSKCIHEPUMEHTAJIbHOIO  HUCCIECIOBAHUSA B
npodeccuoHasnibHoil  gestenbHocTH;  OIIK-6  Cnocoben  anHanmu3upoBaTh U pa3pabaTbiBaTh
OpPraHU3aIMOHHO-TEXHUYECKUE M SKOHOMUYECKHE IMPOLECCHl C MPUMEHEHHEM METOI0B CHUCTEMHOIO
aHaJM3a ¥ MaTeMaTHYECKOTO MOJICITUPOBAHHS

Ilnan kypca

Ne HaumenoBanue Coneprxkanue pasjaesia
n/n pa3nena
JMCIUTLIMHBI
(3J1emeHTAa
MOJYJIsI)

1 9J1eMeHThI IloHsaTre MHOXKECTBA, CHOCOOBI 3aJaHMs MHOXECTB. KoHeuHEBIe Hu
Teopun OeckoHeuHble MHOXecTBa. [lonMHOkecTBa. PaBeHCTBA ABYX MHOXKECTB.
ITapagokcel Teopur MHOXKECTB. IlycTO€ MHOXECTBO. YHHMBEPCAIbHOE
MHOX€eCTBO. JIONOJHUTEIBHOE MHOXECTBO. 3akoHbl MopraHa.
Onepanuu  Hang  MHOXecTtBamHu. OObenunenue. Ilepeceuenue.
Jononnenune. @opmyibl  BKIIOYEHUS-UCKIOueHUs. IlokpeiTus
pa30ueHust MHOXecTB. JleKapTOBO IPOU3BENEHUE JBYX MHOKECTB.
bunapHple OTHOmIEHUsT Ha MHOXecTBaxX. CBoMCTBa OMHApHBIX
oTHoIIeHUH. OTHowmeHus nopsaka. OTHOLIEHMsS] 3KBUBAJIEHTHOCTH.
OtoOpaxkeHust  MHOXkecTB.  CIOpbEKTMBHbIE, HMHBEKTHBHbIE U

MHOKECTB.




Ne HaumenoBanue Coneprxkanue pasjiesia
n/n pasaena
AUCHHUIIMHBI
(3;1emenTa
MOJYJIsI)
OuekTuBHBIE 0TOOpakeHusi. Kommosumms oTro0paxeHui.
2 Koneunbie MomHoCTh  MHOXeCTBa.  MOIIHOCTh  OOBEAMHEHUST  KOHEUHBIX
MHOKECTBA MHOXeCTB. [IpaBuno «cymmel», ¢Gopmyna BKIHOUCHUN-UCKITIOUCHUI.
MomHOCTh JeKapTOBa MPOU3BEICHUS KOHEUYHBIX MHOXECTB, MPAaBHIIO
«yMHOXKeHUs». KonmnuecTBO BCEBO3MOXKHBIX OTOOpPaKCHHH  JABYX
KOHEYHBIX MHOXecTB. KonmuuecTBO OWEKTUBHBIX OTOOpa)KeHUI
MHO)XECTBA CaMOTo Ha ce0s. MOIIIHOCTh MHOYKECTBAa BCEBO3MOXKHBIX
PAaBHOMOILIHBIX TOAMHOXECTB HEKOTOPOTO KOHEYHOT'O MHOKECTBA.
MoOIHOCTh MHOXXECTBA BCEX IMOJAMHOXECTB HEKOTOPOrO0 KOHEYHOTO
MHOKeCcTBa. KOIMYecTBO BCEBO3MOXKHBIX OMHAPHBIX OTHOIICHUN Ha
KOHEYHOM MHOXXECTBE. MynbTUMHOXECTBA. OcHoBaHue
MYJIETUMHOKECTBA. KpaTHOCTh 3JIEMEHTOB MYJIbTUMHOKECTBA.
3 Yucaosbie CueTHble MHOXECTBA. BHyTpeHHHE OWHapHbBIE ONEpalnu Ha
MHOKECTBA. MHO>KECTBE HaTypaJbHbIX quces. AcconMaTUBHOCTh u
MHO:KeCTBA KOMMYTaTUBHOCTh OWHapHBIX onepanuii. [loHsTne HeHTpambHOTO
HATYPATHHBIX JJIEeMEHTa  OTHOCUTENbHO  OuHapHOW  omepamuu.  ['pymmownn.
[Tonyrpynmna HarypaibHbIX 4ucen. MHOXECTBO ILenbIX yucen Z.

aucel OOpaTHBIif 3JE€MEHT OTHOCHTENBHO CIIOKEHUSI Ha MHOXeCcTBe Z.
AleneBa anauTUBHAs Tpynmna uHeiasix uyucend. JuctpuOyTHUBHOCTH
YMHOKEHHUSI OTHOCHUTENIBHO ciokeHus. Konmplo 1enblx 4wuced.
JlenuMocCTh Haleno Ha MHOXECTBE IeNbIX uucen. IIpocTeie umcna.
OcHoBHas Teopema apudmeTuku. Hanbonpimmii o0muii 1emuTens AByX
uensix yucen HOJM. Haxoxnenne HOJI. JlenumocTh ¢ ocTaTKOM Ha
MHOXXECTBE LeNbIX uyucen. Anroputm EBkinmaa. PacmmpeHHsli
anroput™ EBkiuza.

4 Mone MHoxecTBa  MOLIHOCTH  KOHTMHYYM. KOHTHMHyymM  rumoresa.
pPANMOHANBHBIX | AJNreOpanvecKue CTPYKTYpBI: TIPYNIOW/IBI, TPYIIBI, KOIbLA, OIS
UHCelL Mone | [103uIMOHHAS JECATHMHAA  CHCTEMA  CYMCICHMS. Tpvyz(oeMKOCTL
T apudmernueckux geiicreuil. IIpeoOpa3oBaHue 0OBIYHONH JpobH B

NECATUYHYI0 JpoOb u oOpatHo. HppamumonanpHble uymcna. Todku
X uucen. Iloxe YHUCIIOBOM mpsiMoil. AnreOpanuyeckue M TPAHCIEH/IEHTHBIE 4YHCIIA.
KOMILICKCHBIX bunapHple omepanud Ha MHOXECTBE JICHCTBUTEIBHBIX YHCEIL.
yuceJl KomruiekcHple uucia W KOMIUIEKCHAsI TJIOCKOCTh. AnreOpanyeckas u
TPUTOHOMETpUYECKas (opMa TMPEACTABICHUS KOMIUIEKCHOTO YHCIA.
ComnpshkeHHBIE  KOMIUIEKCHBIE — 4Wcia. BHyTpeHHue  OuWHapHBIE
omnepalyy Ha MHOXKECTBE KOMIUIEKCHBIX uuces. Bo3BeneHue B cTeneHb
Y U3BJICYCHUE KOPHS U3 KOMIUIEKCHBIX unces. opmyna Myaspa.
5 DJIeMeHThbI [ToncueT MOIIHOCTH OOBEAMHEHHUS] KOHEYHBIX MHOXECTB. Pa3mereHus
k
KOMOMHATOPUKH v TlepectaHoBKH P.

IlepecTaHOBKM MHOKECTBA HATypaJbHBIX
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HaunmenoBanue
pasaena
JMCIUTLIMHBI
(3J1emeHTAa
MOJYJIsI)

Coneprxkanue pasjiesia
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Komo0unaropuka
YaCTHIl U TYeeK

[Tpunoxxenne komOuHaTOpuku Kk ¢Qusuke. Cxema MakcBemia u
Bonpiivana: 4yucio crnoco0oB pacrpenesieHust K pa3muuauMBbIX 4acTHUI]
Mo n pa3auyuMbIM suerikaM. CxemMa boze u OUWHIITEHHA: YUCIO
croco0oB pacrpeneneHus k Hepa3IMIUMBIX YaCTHUII IO N PA3THIUMBIM
suerikam. Cxema ®epmu u Jlupaka: 4uciao crocoO0B pacmupeaeicHus
O OJHOM K HEepasNTMUMMBIX YacTUI[ MO N PA3IUYUMBIM SYCHKaM.
Yucno cmnoco0oB pacrpeneneHus k pasnuyuMbIX YacTUI[ MO N
Pa3IUYUMBIM slY€HKaM IIPH YCIIOBUU OTCYTCTBHS ITCTHIX siueek. Yucmio
croco0oB pacmpeenenus k Hepa3nMYUMBIX YacTHUIL [0 N Pa3THUYUMbIM
sAYelKaM IpU 3aJaHHOM KOJIMYECTBE YaCTHUIl B KOXKIOU sAuelke. Yucio
croco0oB  pacmpeneneHUss Kk  HEpa3NMUUMBIX YacTHI[ MO 1N
HEPA3INYUMBIM SYeMKaM IIpU 3aJlaHHOM KOJMYECTBE YaCTUI[ B
sAYEHKaXx.

YucsoBbie
nmocJieI0BaTeJIbH
octu. Ilpenesnt
YHUCJI0BBIX
MmocJieI0BaTeJIbH
ocTei

YucnoBble MOCIENOBATEILHOCTA. ApUPMETHYECKUE ONeparuu Haj
YHCIIOBBIMU MOCJIEA0BATEIbLHOCTIMHU. OrpaHnyeHHbIC
[IOCJIENOBATEILHOCTH. beCcKOHeUHO OOoiblnre W OECKOHEYHO MaJlble
IIOCJIEN0BATEILHOCTH. CBoiicTBa OECKOHEYHO MAaJIBIX
noclieZioBaTeIbHOCTeN. Amopun 3eHOHa. beckoHeuHO yObIBaroIias
reoMeTpuyeckas mnporpeccus. MOHOTOHHBIE TOCIEIOBATEILHOCTH.
Cxopsamuecs MMOCJIEIOBATEILHOCTH. CsoiicTBa CXOIAIIAXCS
IIOCJIE0BATEILHOCTEH. ITousartue npejaena YHCIIOBOU
MMOCJIEIOBATEILHOCTH. CsoiicTBa MpeesoB YHUCIOBBIX
nmocienoBateibHOCTe.  Heompesnenennple  BBIpaXEeHHs  Tpenesa
yacTHOTro. 3ameyuarenbHble npeaesl. Yuco e.

IIpenen
¢yHkuuu u ero
CBOMCTBA

@OyHKIUN OTHON nepeMeHHOW. MoHOTOHHOCTh (yHKUu. OOparHas
¢ynkuums. Kommosumus  ¢ynkuumit.  Ilpocreiimme smeMeHTapHBIE
¢bynkuun. OnemeHtapHble ¢GyHKuuM. I[Ipenen QyHKIMM B TOUKe.
[TpaBblit 1 neBbId npeaens! GyHKIUU B Touke. Ilpexen ¢pyHKIuM npu

X  Teopemsbl 0 mpeAeaax GyHKIUA. 3aMedaTeIbHbIC MPEIEIIbL:
. X
. sinx : 17 _
lim>5=1 lim [1+=]| =e
0 X , X7 X . beckoneuHo mainble U OECKOHEUHO
Oompiue QyHkiuu. CBONCTBA OECKOHEYHO MAaJblIX M OECKOHEYHO
oonpimux (yHkiui. HeompeneneHHOCTH, CBSi3aHHBIE C OECKOHEYHO

MaJIbIMU M O€CKOHEYHO O0IbIIUMU (DYHKIUSIMH.

HenpepsiBHOCTH
byskumi

Paznuunble onpeneneHUs HENPEphIBHOCTH (YHKIHMHM B TOYKE.
Apudpmernueckue JAEUCTBUA HaJX HENPEPHIBHBIMU  (PYHKLHSMHU.
HenpepriBHOCTH cnoxkHOU  (yHKIMU. HenpepbslBHOCT,  00paTHOM
¢yukun. HenpepbIBHOCTH dlieMeHTapHBIX QYyHKIHA. OIHOCTOPOHHSISA
HenpepbIBHOCTh. Touku pas3peiBa QyHKimH. Kiaccudukauus Touek




Ne HaumenoBanue Coneprxkanue pasjiesia
n/n pa3nena
AUCHHUILIMHBI
(3;1eMenTa
MOJYJIsI)
paspbiBa  QyHKnmid. CpaBHeHHE OECKOHEYHO MaJbIX (YHKIUIA.
beckoHeuHo  Manble  (YHKIMH ~ OAHOTO  TOpSJIKa  MaJjlOCTH.
OKBHBaJICHTHbIE OECKOHEYHO Manble (QyHKuu. DPyHkuuum Oosee
BBICOKOIO IOpsiAka MajlocTH. CBONCTBAa HENPEPBIBHBIX HAa OTPE3KE
¢yukuuii. Teopembl Beiiepuirpacce 0 HeNpepbIBHBIX Ha OTpe3Ke
¢ynkuusax. Teopema o mpomeKyTouyHOM 3HadeHuu bosbuano-Komm.

10 I[Ipoussoanbie u | [IpousBognas ¢QyHKIMU OAHOM mnepeMeHHOW. ['eomerpuyeckuit u
nnddepennuan | MEXaHUYECKUI CMBICI POU3BOAHON. b depeHnpyemMocTs GpyHKImu
b dynkumii | B TOUKE M HA TIPOMEXYTKe. HenpepriBHOCTh U depeHirpyemoi
oxHoik ¢bynkuuu.  OpHoctopoHHAs — auddepeHuupyemocts.  [lonsTne

. OeckoHeuHOM Tpou3BoAHOM. I[IpowsBomHass CIOXKHOW  (YHKITUH.
fiepeEMeHHO [TpousBoanas oOpatHoit ¢ynkumu. IlpaBuna nuddepeHpoBanus
anreOpanvyeckoi CyMMbl, IPOU3BEICHHUS M YAaCTHOTO JBYX (PYHKLUH.
Tabmua OpPOU3BOJAHBIX MPOCTEHIINX AIEMEHTAPHBIX  (PYHKIHA.
Huddepenuman  ¢ynkuuu. VHBapHaHTHOCTH  (OpPMBI  3alucu
mupdepennmana. [IpubmkeHHbIE  BBIYMCICHHS C  [TOMOILBIO
mubdepenunana.  Packpeitue — HeompeaeneHHocted.  [IpaBuio
Jlonurans.

11 HccaenoBanue VYcioBue MOCTOSHCTBA (DYHKITMH. YCIOBHE MOHOTOHHOCTH (DYHKITHH.
dyHKuMHI Teopema Jlarpanxa. Kputnueckue (cranmoHapHbIe) TOUKH (DYHKIMH.
MeToIaMu VYenoBus  CyIIECTBOBAHUS — CTAallMOHAPHOW  TOYKH  (DYHKIIUH.
muddepeHmmuas HeoOxonumble U 10CTaTOYHbIE YCIOBHS CYIIECTBOBAHUS 3KCTPEMyMa

¢GyHKIIMM B TOYKE. BBIMYyKIOCTP W BOTHYTOCTH rpaduka (yHKIHU.
Horo Touku mepernda rpaduka GyHKIHH. ACUMITOTH Tpaduka (QyHKIHH.
ACIACTICHUS Topu30HTANBHBIE W BEPTHKAIBHBIC ACHMITOTHI Trpaduka (YHKIHH.

Cxema wuccrnenoBaHuss GQYHKUMH U IOCTPOGHHE HX TIpadUKoB.

HaubosnpIiee 1 HanMeHblee 3HaYeHUE (PYHKIIMH Ha OTPE3Ke.

12 IlepBooOpa3znasi | [lonstue mnepBooOpa3zHOW AN (QYHKIUH, 33JaHHOM Ha HMHTEpBae.
u CaoiicTBa nepBooOpa3Hbix. HeonpeneneHHslit MHTErpan QyHKLIUN Ha
Heonpenenennpr | MHTEPBAIE. OCHf)BHLIe CBOMICTBA HEOMNpPEAEIECHHOIO HWHTErpasa.
ii mHTerpa CBOHCTBO JMHEHMHOCTH HEOINpENeIeHHOro HHTerpaina. Tabmuia

OCHOBHBIX  HEOIPENEICHHbIX HUHTErpajioB. (OCHOBHBIE  METOMBI
UHTETPUPOBAHUS. WuterpupoBanue 3aMEeHOU MIEPEMEHHOM.
WNuTerpupoBanne mno dactsaM. HTerpupoBaHue palOHaIbHBIX
BoIpaxkeHHi. [IpocThie 1poOu u ux uHTErpupoBanue. uterpupoanue
HEKOTOPBIX  BBIPAKEHWH,  coAepXalluX  TPUTOHOMETPUYECKUE
(bYHKIIIH.

13 Onpenesennbiii | I'eomerpuyeckas U KMHEMaTH4eCKas: MHTEPIPETALUs ONPEACICHHOTO
HHTErpaJ uHTerpana. Ilmomans KpUBOJMHEWMHON Tpaneuuu, OTrPAHUYEHHOMN
(uHTerpa rpa¢ukoM (QYHKIUH, 33JaHHOH Ha oTpe3ke. VHTerpajibHble CyMMBI
Pumana) (cymmbr  Pumana) w  cymmsl  JlapOy. HeoOxomumbie —ycioBus

uHTerpupyemMoctd QyHkuuid. Kmaccel wuHTErpupyembix (QyHKIUH.
CaoiicTBa omnpeaencHHoro uaTerpaia. ®@opmyna Hetorona-JleiOnuma.
Bbluucnenne ONpefeNeHHOro HWHTerpaja. 3amMeHa IEepeMEHHOM B

ONpENEICHHOM  MHTerpane. MHrerpupoBanue 1o  4YacTaM B
OIIPEETICHHOM UHTErpaie. HecoGcTBeHHbIe UHTETpallbl.
HecoOcTBenHble ~ WHTErpaibl ¢ OCCKOHEYHBIMH  TPEICTaMH.

HecoOcTBeHHbIE HHTErpaIbl OT pa3pbIBHBIX (QyHKIMH




n/n

HaunmenoBanue
pasaena
JMCIUTLIMHBI
(3J1emeHTAa
MOJYJIsI)

Coneprxkanue pasjiesia

14

IIpousBoaHbie u
auddepenuuan
bl BBICIIMX
MOPSAKOB.
dDopmy.ia
Teitsiopa

OrmpezenieHne MPOU3BOAHBIX  BBICHIMX MOPsiAKOB. [IpousBomHbie
BBICIIMX TIOPSAKOB OT aireOpandeckoll CyMMbl JBYX (DyHKIUI.
[Ipou3BoAHbBIEC BBHICHIUX MOPSIKOB OT MPOU3BEACHUS U YaCTHOTO JIBYX
bynaknui, Gopmyna Jlebnuna. (nddepennmanbl BRICITMX MOPSIKOB.
®opmyna Telmopa s MHorowieHa. PaznmoxkeHue NpoOU3BOIBHON
byakiun mo  Qopmyne Tedmopa. OctarouHblii WwieH (GOPMYJIBI
Teiinopa. Octarounsiii wieH B ¢opme Ileano. OcraTouHbIi dIeH
dopmynbr  Teitmopa B dopme Jlarpamxa. Popmyna MakiiopeHa.
[Tpumenenne ¢opmynsl Teitnopa 1is TpUOIMIKEHHBIX BBIYUCICHHMA.
Brruncnenme 3HaueHHs YUCIIa € ¢ 33JJaHHON TOYHOCTBIO.

15

DOyHKUUHA
HECKOJbKHX
nepeMeHHbIX

[Tonsitue QyHKIMKM HECKOIbKUX TNepeMeHHBIX. llpenen dyHkun
HECKOJIIbKMX TIepEMEHHBIX B Touke. HempepbBHOCTh (QYHKUIUHU
HECKOJIbKUX MEepEeMEHHBIX B TOuke. YacTHbIE MPOU3BOJHBIE (DYHKIUH
HECKOJIBKUX NepeMeHHbIX B Touke. [luddepeHuupyemMocts (GyHKIUU
HECKOJIbKUX IMepeMEeHHBbIX B Touke. HeoOxoqumble U J0OCTaTOYHBIE
ycnoBus auddepeHuupyeMocTy GyHKIUN HECKOIbKUX IIEPEMEHHBIX B
touke. [lonuplil nupdepennman GyHKIMH HECKOIBKUX MEPEMEHHBIX B
touke. HeoOXonumoe ycioBHe CylecTBOBaHHs 3KCTpeMyMa (pyHKIMU
HECKOJIbKUX TepeMeHHbIX B Touke. Matpuna ['ecce QyHkuum AByx
nepeMeHHbIX. Kpurtuueckue (cTaumoHapHble) TOYKM  (DYHKUUU
HECKOJIbKUX IepeMeHHbIX. Haubonbliee M HauMeHblllee 3HAuYCHUE
(GYHKIUY IBYX TEPEeMEHHBIX B 3aMKHYTOH 00acTu.

16

YucaoBble PHAABLI

OcCHOBHBIE OMpPCACIICHUSA TCOPHUU UYUCIOBBIX PAOOB. CXOI[I/IMOCTI) u
CyMMa 4YHcioBoro psina. Cxopsmuecs M pacXOIsIIHecs] UYHCIOBHIE
psansl.  CBoiicTBa cxopsmuxcs psaaoB. AunreOpaudeckas CcyMmMma
YHUCIIOBBIX psinoB. [Ipou3BeieHHe dYHCIOBOIO psijla Ha YHUCIO.
Heobxomumoe ycnoBue cxoguMocTH psina. JlocTtaToyHoe yciaoBue
pacxoAMMOCTH 4YHcIoBOro psiaa. [IpusHaku cpaBHEHHSI CXOAUMOCTH
MIOJIOKUTEIIBHBIX YHMCIIOBBIX PsioB. 1IpenenbHblil MPU3HAK CpaBHEHUS
MONOKUTENbHBIX psiioB. [Ipusnak [lamamOepa cxomumocTu psiga ¢
IIOJIOKUTCIBbHBIMHA 4YJICHAMM. HpI/ISHaK Ko CXOOAUMOCTHU pdaa C
MOJIOKUTENbHBIMU ~ wieHaMu. HWHTerpanbubiii  nmpusnak — Komu-
MaKHOpCHa CXOAUMOCTH psAga C IMOJOXHUTCIbHBIMHU  YJICHAMMU.
3HaKonepeMeHHbIe psabl. AOCONIOTHAsE M YCJIOBHas CXOAUMOCTh
3HaKomepeMeHHoro  psiaa. Ilpusnak  JleliOHMIIa  CXOOUMOCTH
3HAKOMEepPEMEHHOTO psijia.

17

CreneHuble
paAbI

OyHKIMOHANBHBIA psiA. OOmacTe CXOAUMOCTH (YHKIMOHAIBHOTO
psina. AOCOMIOTHAS CXOAMMOCTh (PYHKIIMOHAJIBHOTO psifa. CTerneHHble
psaabl. Teopema AGenss 0 CXOQUMOCTH CTENEHHBIX psigoB. O6nacTh
CXOIMMOCTH CTEIIEHHOIO psAa. Paguyc cXonMMOCTH CTENIEHHOTO psija.
CaoiicTBa CTEIIEHHBIX pAIOB. WNHTterpupoBanue 51
Qg QepeHIIMpOBaHNE CTEIIEHHOT0 psAga B OONAaCTH €ro CXOAMMOCTH.
Psn Teitnopa ¢yHkumMu, UMeromel Mpou3BOJHbIE JTHOOBIX MOPSAIKOB B
HEKOTOpoil oOnactu. Psin Makinopena GyHKIMH. YCIOBUS CXOIUMOCTH
pana Telnopa ¢yHkmuun Kk 3ToM  QyHKUMU. EaMHCTBEHHOCTH
paznoxenust Gpyakuuu B pan Teiimopa.

18

Pa3no:kenue
byHkumi B

. ¢
Paznoxenune QyHKIui Y=€ B creneuuoii pan. Pasnoxenwue




Ne HaumenoBanue Coneprxkanue pasjiesia
n/n pasaena
AUCHHUIIMHBI
(3;1emenTa
MOJYJIsI)
CTEeNeHHOH PN | dyypxnuii y=SIM X g crenennol psax. Pasnoxenue QyHKIMH
Y=C0S X p cremeHHoit pan. Pasnoxenne pynkuuit Y :(1+XJC( B
cTeneHHoi psig. Pasnoxenne gynkimii Y :ln(1+x ] B CTEIICHHOMU
_sin x
psa. Paznoxenue GyHkuui X B CTEIIEHHOM psIA.
19 Cucrembl PaBHocunbHBIE ~ cuCTeMbl  ypaBHeHUH.  (OCHOBHBIE  CBOMCTBa
JIMHEHHBIX PaBHOCUJIBHOCTH CUCTEM ypaBHEHHWH. PemieHue cucTembl JIMHEMHBIX
ypaBHeHHii c ypaBIEeHHﬁ METOJI0M UFaycca. ®opmynel  Kpamepa s cucteM
IBYMS H TpeMs IMHEHHbIX  ypaBHEHHH  C  JByMd  HEM3BECTHBIMH. VYcnosue
€MHCTBEHHOCTU PEIICHUS CUCTEMbl JIMHEWHBIX YPAaBHEHHWU C JIBYMs

HEHIBECTHRIMH | i onspecTHbIMI.  HadyanbHOE — 3HAKOMCTBO € MaTpulaMu U
onpenenuTesnssMi. OnpenenuTrenu BTOPOrO U TPETHETro MOPSAKa.
IIpaBuna BBIYUCIEHUS ONPEACTUTENEH BTOPOTrO M TPETHETO IMOPSIAKA.
CpoiicTBa ompenenuTesied KBaJApaTHOW MaTpUIbl 3-r0  TOpsAKa.
®opmynel Kpamepa 11 CHUCTEM JIMHEWHBIX YpPaBHEHUM C TpeMs
HEU3BECTHBIMHU.

20 Marpuub! u | OnpeneneHue MOHATUS YUCIOBOW Marpuubl. CrocoObl 3amucu
onpeaeJauTe T 0003HaYCHUS Marpul Ipou3BOJIBHOI'O0 pasMepa. BI/IHapHaﬂ onecpanunsa
nopsKa CJIOKEHUSI Ha MHOXKECTBE OJHOPA3MEPHBIX MATPHIL. KOthyTaTHBHOCTL
GOJIBIIEro Tpex U acCOLMAaTHUBHOCTb  CJOXeHuss  Marpul.  He#lrtpampHas u

IPOTUBOIOJIOKHAs MaTpUlpl MO CclIoXkeHuto. ['pynma martpun 1o
cnoxenuto. I[IpousBenenne marpuibl Ha yucio. JuctpuOGyTHBHOCTD
YMHOXEHHSI OTHOCUTENIBHO CIIOKEHUS. BO3MOXHOCTD yMHOXKEHUS
nByx  Marpuil.  CBoilcTBa  omepalud  YMHOXEHHUSI ~ MAaTpHIl
(accounMaTUBHOCTb, OJJHOCTOPOHHSS TUCTPUOYTUBHOCTD). KBanparHbie
Marpulbl. EnuHu4YHbIE MaTpuupl. TpaHCIIOHUPOBAHHME  MAaTpHIL.
CpolicTBa omnepanuu TpaHCHOHUPOBaHUSA. CUMMETPUYHBIE MATPHILIBI.
Omnpenenurens KBagpaTHOM MaTpuLbl IMPOU3BOJIBHOIO  IMOPSIKA.
CpoiictBa omnpenenureneil. OnpeaenuTenb MPOU3BEAEHUS  IBYX
MAaTpHIL.

21 MuHopsl U | MuHOp snemeHTa Marpuipl. Paznoxkenue onpenenuTens MaTpULbl 110
asredpamdeckne | HCKOTOpOil  cTpoke mium  cronduy. Omnpepenurens —TPEyroibHOMU
ONOIHEHHST MaTpPHIIBI. Onpenenurens  ONOYHOW  KBagpaTHOW  MATPUIIBL
> JIeMEHTOR [Tommatpuiiel CcXonHOM MaTpullbl. KBapaTHble MOAMAaTPUIIBI, CIIOCOO

W3 3ajaHusa. MMHOpP MaTpulbl, COOTBETCTBYIOLIMM HEKOTOpPOM
MaTpuuel KBaJpaTtHOU nmoamarpuiie. OnpeneneHue oOpaTHONH MaTPUIIBL. YCITOBHUS
CYILLECTBOBaHMsI oOpaTHOM Matpuilbl. HeBbIpokIeHHbIE KBajJpaTHbBIE
MmaTpuipl. CrnocoObl HaxokaeHUs oO0paTHbIXx Matpuil. (CBoicTBa
oOpaTHbIX MaTpull. MynbTUIUIMKAaTUBHAsA TpyNNa OJHOPA3MEPHBIX
KBa/IPAaTHBIX HEBBIPOKACHHBIX MATPHIL.
22 IlonsaiTue panra | OnpeneneHyue paHra MaTpuLbl Yepes3 MOPsIOK €€ HEHYJIEBBIX MUHOPOB.

MaTpHulbl

OneMeHTapHbIX npeoOpa3oBaHuii Marpul. HeusmeHHOCTh paHra
MaTpHll TPH HUX DJIEMEHTapHBIX mpeoOpasoBaHusaX. CryneHYaTbe
marpuupl. Kanonmueckue wmarpuuel. IlpuBeneHme Martpun K
KaHOHUYECKOH ¢opme. YMHOXKEHHE Ha 3JIEMEHTapHbIe MaTpPUIBL.
JluHeliHble KOMOMHALIMY U JIMHEHHbIE COOTHOILEHHSI MEX/y CTPOKaMHU




Ne HaumenoBanue Coneprxkanue pasjiesia
n/n paszjiena
AUCHHUILIMHBI
(3;1eMenTa
MOJYJIsI)
(wmu  ctonbuamu) Matpuiel. JIuHEHas 3aBHCHMOCTh W JIMHEHHAS
HE3aBUCUMOCTb CTPOK (CTOJIONOB) MaTpulibl. CBA3b paHra MaTpHUIbl C
JTUHEWHBIMU COOTHOIICHUSIMU MEXKIY €€ CTpoKaMu (CTonOmaMu).
buHapHO€ OTHOIIEHWE HKBUBAJIEHTHOCTH HAa MHOXECTBE MAaTpHLL.
CBolicTBa OTHOLIEHUS 3KBUBAJIEHTHOCTH MATPHUIL.

23 IIpumenenne OcHOBHast M pacUIMpeHHas MaTpHIbl CUCTeMbl. BekTop CBOOOAHBIX
MAaTpHIL K | WICHOB M HEU3BECTHbIX. KpHUTepuil COBMECTUMOCTH CHCTEMBbI
pelIeHnIo nuHelHbIX ypaBHeHuil (Teopema Kponekepa-Kanemnu). VYcnosue
CHCTEM €IMHCTBEHHOCTH pPELICHUs] CUCTeMbl JUHEeHHbIX ypaBHeHUHl (Teopema

. Kpamepa). CBeneHre COBMECTUMOM CUCTEMbI JIMHEHHBIX YpaBHEHHH C
H"He“m’lxv YHCJIOM HEU3BECTHBIX, MPEBBIIIAIOIIMM pPAHI MaTpHUIbl CHUCTEMBI K
YPaBHEHHH cayqato Kpamepa. MHOoxecTBa pelieHHi, o0liee PEeIeHHE CHCTEMbI

JUHENHbIX ypaBHeHUH. OJHOpOJHAs cUcTeMa JIMHEHHBIX YpaBHEHUM.
@dyHIaMEHTalIbHAasl  CHUCTEMa  PEIICHUH  OJHOPOJHOM  CHCTEMBI
ypaBHeHUH. CTpyKTypa peUIeHUH COBMECTHBIX CHCTEM JIMHEHHBIX
ypaBHEHMH 00I1Iero BUJIA.

24 BekTopHas JexapToBa cucteMa KOOpAUHAT B MpocTpaHcTBe. KoopinHAaTHBIE OCH 1
anreépa B | KOODIMHATHBIE IUIOCKOCTH. KoopauHatel TOYEK MPOCTPAHCTBA.
IpoCTpaHCTBe Bexropa B  mpocrpaHcTBe.  PaBEHCTBO,  KOJUIMHEAPHOCTbH U

OpPTOrOHAJIBHOCTH BEKTOPOB B MpocTpaHCTBE. (CIOKEHHE BEKTOPOB.
YMHOXKEHME BEKTOpa Ha yucio. [Ipoeknus BekTopa Ha KOOPAMHATHYIO
OCb, YIOJX  MEXIY BEKTOpPAMH, CKaJIIpPHOE  IPOU3BEICHUE.
IIpoctpancTtBo BekropoB. KomiutamapHbele W HEKOMIUIAHAPHBIE
cucTeMbl BEKTOpOB. [IpencraBinenne BeKTOpa TMHEHHOW KOMOMHAIIHEH
HEKOMIUIAHAPHBIX  BEKTOPOB. ba3uc BEKTOPHOrO IPOCTPAHCTBA.
OproronaneHeiii  6a3uc. Koopaunatel BekTOpa B (DUKCHPOBAHHOM
Oasuce. BekropHoe mpousBeneHue BeKTOpoB. IlpaBelii W JIeBBII
0a31Cchl BEKTOPHOTO MPOCTPAHCTBA.

25 IL1ockocTh u | O0miee ypaBHEHHE IUIOCKOCTH B IMPOCTPAHCTBE C (PUKCUPOBAHHBIM
npsiMas B | OPTOHOPMHUPOBAHHBIM 0a3uCcOM. YpaBHEHHUE IIOCKOCTH, MPOXOJIIEit
NpoCTpaHCTBe. yepe3 (PUKCHPOBAHHbIE TOYKU MPOCTPAHCTBA. YPaBHEHUE IJIOCKOCTU B
VpasHennus orpe3kax. HopmanbHOe ypaBHeHue miuockoctu. I[lapamnensHocTs U

NEePNEHANKYISIPHOCTh  IJIOCKOCTEM B NPOCTPAHCTBE.  YCIOBHS
H‘HOCKOvCT" " NapaJuIeIbHOCTH, NMEPHEHINUKYJIIPHOCTH U COBHAAEHHUS IIJIOCKOCTEN.
npsiMon VpaBHEHHsT TIPSIMOW JIMHUM B TIPOCTPAHCTBE, MPOXOMAIICH dYepes
3aJJaHHYl0  TOYKY  MHapajyieIbHO  (UKCHUPOBAaHHOMY  BEKTOpY
(KaHOHMYECKOe  ypaBHEHHE). YpaBHEHMs] MNpSAMOM  JUHUM B
IIPOCTPAHCTBE, POXOJALICH Yepe3 BE 3aJaHHBIC TOUKH.

26 IMoBepxHOCTH OrmpezenieHne TMOBEPXHOCTH BTOPOTO TOPsKAa B TIPOCTPAHCTBE C
BTOPOT0 (UKCHUpPOBaHHBIM OPTOHOPMUPOBAaHHBIM OazucoM. IlpencraBienue
nopsKa MIOBEPXHOCTEH BTOPOTO IOPSAKA B BUJAEC KAHOHWYECKUX YpPaBHEHHH.

Onnmuncoun (cepa) M ero pasnuusble cedeHus. OIHOMOIOCTHBIN
runepooIon]y W €ro  pasauyHble  cedeHus.  JIBymosocTHbIN
rUnepOoION]] M ero pa3InyHble CeYeHUs. DIUTUNTUYECKUI KOHYC U €ro
pa3IUyYHbIE CEUeHUS. OJUIMNTHYECKUM LMIUMHAP U €ro pas3jindHble
ceueHus. ['wnepOonuyecKuil MWIMHAP M €ro pa3IUuYHbIe CEueHUs.
[Tapabomuyeckuii  OUIMHAP HW  €r0  Pa3IMYHBIC  CCUCHUS.
OnmunTudeckuil  mapabosioui W €ro  pas3lid4yHble  CEYEeHHS.




n/n

HaunmenoBanue
pasaena
JMCIUTLIMHBI
(3J1emeHTAa
MOJYJIsI)

Coneprxkanue pasjiesia

['unepOonnyeckuii mapaboIouI ¥ ero pa3IuyHbIe CCUCHHS.

27

AOCTpaKTHBIC
JHUHEHHbIEe
NMPOCTPAHCTBA

Onpez[eneHI/Ie JINHEMHOTO IIPpOCTpaHCTBA HaIA IOJCM. HpI/IMepH

JIMHEIHBIX IPOCTPAHCTB. Apu(MeTHIECKHE IpocTpaHcTBa ", P &
- JUHENHBIE MPOCTPAHCTBA YUCIIOBBIX MATPHI] CTPOK (CTOJIOLIOB) HaJl
MojieM JIeUCTBUTENBbHBIX uucen. OOmmMe CBOICTBa 3JEMEHTOB
aOCTPaKTHBIX JHHEHHBIX TPOCTpaHCTB. OTOOpaXKeHHs JMHEHHBIX
MPOCTPAHCTB, COXPAHSIOUIME pe3yIbTaThl OWHApPHBIX OIEpalHii:
romomopdu3m u m3omopdusm. JIMHEWHAs 3aBUCHUMOCTh BEKTOPOB
aOCTpaKTHBIX JIMHEWHBIX MPOCTPAHCTB. basuchl U pa3MepHOCTH
JMHEHHOTO MpocTpancTBa. KoopanHaThl BEKTOPOB B (DUKCHPOBAHHOM
Oasuce. @Dopmynbl MpeoOpa3oBaHUs KOOPAMHAT BEKTOPOB IPHU
u3MeHeHnn ©Oasuca. V3omMopdu3M  OFHOpA3MEpPHBIX  JIMHEHHBIX
NPOCTPAaHCTB HaJ OJHMM W TeM ke mnoneM. [lommpocTpaHcTBa
JMHEHHBIX MPOCTPaHCTB. JIMHEWHbIe 000JI0YKH.

28

EBKIHI0BBI
NPOCTPAHCTBA

BBenenue onepanuu CKaasipHOrO MPOU3BEACHUSI BEKTOPOB JTMHEHMHOTO
IPOCTpaHCTBA HaJ IOJIEM JAEeUCTBUTENbHBIX uucen. (CBoliicTBa
CKajJsipHOrO Tmpou3BeneHus. OnpezeneHue €BKIUIOBAa MPOCTPAHCTBA.
BBenenue AMUMH BEKTOPOB €BKIIMOBA MPOCTPAHCTBA (HOPMHUPOBAHHE
npocTpancTBa). CBONCTBa HOPMBI BEKTOPOB. BBenmeHue paccTosiHHS
(MEeTpuKH)  MeXIy  BEKTOpaMH  HOPMHPOBAaHHOIO  €BKJIMJOBA
npoctpanctBa.  CBOMCTBa  pacCTOSHUA ~ MEXAY  BEKTOpaMH.
CooTHolIeHUsT MeX/1y HOPMaMM JIByX BEKTOpPOB, HepaBeHCTBO Komn—
bynskoBckoro. VYronm MeXIy HEHYJIEBbIMU BEKTOpaMH E€BKJIMI0BA
npoctpaHcTBa.  OpTOroHanpHOCTH — BEKTOpoB.  HezaBucumocTh
OpPTOTOHANBHBIX BEKTOPOB. OpPTOHOPMUPOBAHHBIE OA3UCHI EBKJIUIOBBIX
npoctpaHcTB. lloampocTpaHcTBa €BKIMAOBA IPOCTPAHCTBA U HUX
OpPTOrOHAJIbHbBIE TIONOTHEHHSL.

29

JIeMEeHThI
TEOPHH TPYyNI

I'pynnounsl. 3aganue rpynnouaa Ttabmuneil Komu. IMomyrpynner u
rpynmnsl. CBOHCTBa HEHTpalbHBIX U OOpAaTHBIX 3JEMEHTOB TPYIIIBI.
F'omomopdusm u uzomopdusm rpymnm. [Hoarpynms rpymnm. [Toctpoenne
HOATPYNI cUcTeMaMu oOpasyroomux. IlopoxneHne HIUKIMYECKON
MOATPYIIIB  €IUHCTBEHHBIM oOpasyronumM. [lopsimok oOpa3zyromiero
aneMeHTa. CBOMCTBAa KOHEUHBIX MOPSAKOB. PasnoxeHue Ipynmsl B
CMEKHBIE KJacchl mo noarpymnmne. Teopema Jlarpanxxa. HopmanbHbie
aenuTenu rpynn W ¢dakrtop Trpynmbl.  ['pynma  moacTaHOBOK.
Pa3noxenune noICTaHOBOK B IPOM3BEICHHE HE3aBHCHMBIX IMKIIOB.
[TuknoBast cTpykTypa noxacraHoBku. [IpencraBieHune NOACTAHOBOK B
BHJIC IPOMU3BEACHUSA  TpaHCHO3ULuH. UYeTHple W HEYETHBIE
noactaHoBkd. Cummerpuueckas M 3HAKONEPEMEHHas  Irpymna
IIOJICTAHOBOK.

30

Koapna kiaacco
BBIYETOB

Onpenenenns u npumepsl kKonel. OCHOBHBIE CBOMCTBA JIEMEHTOB
konmblia.  KommyTatuBHOE  KONmbLO ¢ eauHuned.  OTHOIIEHHE
CPaBHMMOCTH LEJBIX 4YHCEJI II0 MOXYJIK HaTypajJbHOIO 4YHCIIA.
IIpocTenmme CBOMCTBAa OTHOLICHHsI CPABHUMOCTH JIBYX LEJBIX YUCEN
o MoAyx0 m. JlokazareslbCcTBa Pa3iIM4YHBIX IPU3HAKOB JEIMMOCTH
HaTypaibHbIX uucesl. Kiaccel Bbi4eToB 1mo Moxaymo m. Ilomnas
cucTemMa BbIYETOB O Monymo m. [lonHasg cucremMa HaMMEHbBIIHUX




n/n

HaunmenoBanue
pasaena
JMCIUTLIMHBI
(3J1emeHTAa
MOJYJIsI)

Coneprxkanue pasjiesia

HEOTPULIATEIIbHBIX BBIYETOB. B3aMMHO IIPOCTBIE KIIACChI BBIYETOB.
IIpuBenennas cucreMa BpIYETOB IO Moxymo m. Omnpenenenue
OMHApHBIX ONEPALUN CIOKEHUSI U YMHOXEHHS HA MHOKECTBE KJIaCCOB
BBIUETOB 10 MOAYIX0 m. Jlenurenu Hynsd B KOMMYTATUBHOM KOJbLIE
KJIACCOB BBIYETOB 110 MOJYJIIO M.

31

IHoan KJIaCCOB
BbIUETOB

Onpenenenus u npumepsl nosjeil. OCHOBHbIE CBOMCTBA 3JIEMEHTOB
nojisi. Koneunble 1 6eckoHeuHble nosid. Kiaccel BBIYETOB 10 MOJYIIIO
m — KJIacchl KBUBAJIEHTHOCTH. PaKTOpP-MHOXKECTBA BCEX M KJIACCOB
BBIUETOB C COOTBETCTBYIOIIMMHU HWHAYLUUPOBAHHBIMH OWHAPHBIMU
onepauusMu. YCIOBHE MYJbTUIUIMKaTUBHOM OOpaTHMOCTH KJIAacCOB
BBIYETOB IO MOAYM0 m. HaTypaibHble KpaTHbIE 2JIE€MEHTOB IOJIA U
xapakrepuctuka noss. [lons HyneBol xapakrepucTuku. beckoHeuHoe
1oJie HeHyJeBou xapakrepucTuku. [lonarue npocroro nossi. CBoicTBa
XapaKTEPUCTUKU KOHEYHOro nouid. MynbTUIUIMKAaTUBHAs —Tpymia
KOHEYHOTo noJisl. [loHsATHe nopsika HEHYJIEBOrO 3JE€MEHTAa KOHEUHOTO
nossi. CBOMCTBAa NOpAAKAa HEHYJIEBOIO JJIEMEHTa KOHEYHOI'O IIOJIS.
[TonsiTue nepBOOOpPa3HOro KOpPHS MO MOIYII0 M (IPUMHUTHBHOIO
asieMeHTa). [{MKIMYHOCTh MYJIBTUIUIMKATUBHOM TIPYMNIIBI KOHEYHOI'O
OJIS.

32

CpaBHeHust c
HEN3BEeCTHBIM

OrnpeneneHne CpaBHEHHs IO MOIYJIK0 M C HEU3BECTHBIM. Pemienus
CpaBHEHHS TI0O MOIYJI0O M C HEU3BECTHbIM. PaBHOCWIBHOCTH
CpPaBHEHHUU MO MOJYJK M C HEU3BECTHBIM. JIMHEWHbIE CpaBHEHUS 1O
IIPOCTOMY MOJIYJII0 M C HEM3BECTHBIM. VcIi0o/Ib30BaHNE PACIIUPEHHOTO
anroput™ma EBknuaa aig penieHusl IMHEHHBIX CPAaBHEHUM MO MOAYIIO
m ¢ HeusBecTHbIM. Omnpenenenue ¢yakiuu Diinepa. ColicTBa
byakiun  Oinepa. CrnocoObl  BBIYKCICHHUS 3HAYCHHH (DYHKIIHH.
Teopema Diinepa. Manas teopema Pepma. HcnonbpzoBanue 3HaHUMN
TeopeMbl Ditiepa u manoil Teopembl Depma npu pelIeHU JTMHEHHBIX
cpaBHeHUU 1O Moxaymo m. CucTeMbl CpaBHEHUH C HEU3BECTHBIM.
CBeneHre JIMHEMHOTO CpPaBHEHMSI C HEU3BECTHBIM IO COCTaBHOMY
MOJIYJIIO K CUCTEME JIMHEWHBIX CPABHEHUH IO MPOCTHIM MOJTYJISIM.

33

DOyHKUUHA )/
YPaBHEHUs B
KOHEYHbIX
KOJbIAX U IO

[Tonsitue omHocTopoHHEH Kpunrtorpapuueckoi pyHkuuu. OCHOBHBIE
CBOMCTBa OMHOCTOpOHHUX GyHKIUK. [lokazarenpHas (yHKIMS Ha
MHOJKECTBE  KJAaCCOB  BBIUETOB 10 MOIYJI0 M C  ILEJIbIM
HEOTpUIIATEIbHBIM IOKa3zaTeseM. 1peOoBaHus, MpenbsBIseMble K
OCHOBaHMIO TOKa3zaTedbHOM (¢yHKumu. Omnepauus BBIYHCICHUS
JTUCKPETHOro jorapudma B KOHEYHOM mose. VHIeke 1enoro uucia ¢
LEJIBIM OCHOBAHHMEM II0 MOIYII0 M. Mcrosb30BaHuE MOKAa3aTEIbHON
OJTHOCTOPOHHEHN (YHKIIMM MOIYJIbHOM apU(pMETHKU MpPH pPELIeHUN
kpunrorpadpudeckux 3anad. Kpunrorpaduueckas cxema OTKPBITOIO
pacmtpenenenus kpunrorpaduaeckux kiaroder Jnddu n Xemmmana.

34

Koabna
MHOI'04JICHOB

Onpenenenne nNOHATHA MHorowieHa Hax nonem P. Crenens
MHOrowieHa. BBeneHue CTaHIAapTHBIX ONEpaluil Ha MHOMKECTBE
MHOrou1eHoB. [TocTpoeHne KOMMYTAaTHBHOTO KOJbIIa MHOTOWIEHOB C
enunuued P[x]. YHuTapHble (KaHOHMYECKHE WJIM HOPMHPOBAHHBIE)
MHOTOWIEeHbl. Bompocsl JenuMocTd B KOJbIE MHOTIOWIEHOB HaJ
nojeM. CBoiicTBa J€IMMOCTH MHOTOWIEHOB Haj nojeM. HauMeHnsiuee
olmiee KpaTHoe MHorowieHoB. HauGonpmmii oOmui  nenuTens




Ne HaumenoBanue Coneprxkanue pasjiesia
n/n pa3nena
JTUCHHUILIMHBI
(3J1emeHTAa
MOJYJIsI)
MHOTOWIECHOB HaJl mojieM. Anroput™m EBKIuja uisi MHOTOYICHOB.
Pacmmmpennsiit anroputm EBknuaa nis muorowieHoB. HenmpuBoanmeie
HaJl NOJIEM MHOTro4WwleHbl. Pa3nokeHrne MHOroujeHa B IPOHU3BEICHUE
HEMPUBOJIMMBIX HAJ TMOJeM MHOrowieHoB. KopHu MHOrousieHa.
Teopema be3y. OcHoBHasE TeopeMa anreOpsbl.
35 IHocTpoenue | buHapHOE OTHOIIEHHE CPABHUMOCTH 3JEMEHTOB KOJIblIa MHOTOWIEHOB
KOHEYHOro moJjisi | M0  MOIYJII0  HEKOTOpPOro  (PMKCHPOBAHHOTO  HEMPHUBOAMMOTO
GF ( p”) Ha | MHOTOWIEHA f (X J crenenn n. Peduekcus, cummerpus wu
OCHOBeE KOJbIIA TpaHSI/ITI/IBHOCTI: OTHOLICHUSI CpaBHHMOCTH 10 MOI[yJIIO f(X)
MHOIOWICHOB AHanorusi co CpaBHUMOCTBIO TEJTBIX 4HCel 10 MOJYJIO HATyPanabHOTO
7 d Z [X]/ f (X |
» X yucia. PakTop MHOKECTBO p KJIACCOB 9KBUBAJICHTHBIX
MHOTOWIEHOB 110 MOJYJIIO HEMPUBOAUMOIO f (X) CrannmapTtHoe
ONpeCICHUE OIepalii CIOKEHHS W YMHOXXEHHS Ha MHOXKECTBa
ZP[X]/f(X) I[MuknuyHocTs M %
. YIBTUIUIMKATUBHOW TPYNIbl OJIA
~ n
Zp[x]/f(x)—GF(p )
@DopMbI TEKYLIEr0 KOHTPOJISI IPOMEKYTOYHOM aTTecTalumn: SK3aMeH |1 U 2 ceMecTphl.
Iliianupyembie pe3yabTaThl 00y4eHHs M0 JUCHUILINHE (MOIYJII0)
«MareMaTHKa»
Pa3pabotka YK OC-2 Cnocobnocts | YK-2.1. YK-2.1.1
W peann3anus paszpaborate mpoekT Ha | CiocoOeH MPUMEHSTh 3HaeT HeoOXOMUMBIE
MIPOEKTOB OCHOBE OIIEHKH PECYpPCOB M | HEOOXOIUMBIC JIS JUIS1 OCYILIECTBIIEHUSA
OTpaHUYCHUN OCYILECTBIICHUS npodeccuoHaNbHON
podeCCHOHATTEHOM JIESITETbHOCTH
OCATCIIBHOCTHU HpaBOBLIC HpaBOBBIe
HOpMBI n HOpMLI n
METOOOJIOTUYCCKUEC OCHOBEI METOOOJIOTHUYCCKHUEC
HpI/IHSITI/ISI OCHOBBI
YIPABJIEHYECKOTO HPUHATUSA
pemeHI/m. ynpaBnquecxoro
peH_IeHI/IH.
VK-2.1.2
YMeeT UcIoib30BaTh
METOOOJIOTHYCCKHUEC
OCHOBBI
HpI/IHHTI/IH
YIIPABIEHYECKOTO
peuieHus B
npodecCuOoHATEHOM
obnactu
VK-2.2. VK-2.2.1
CriocobeH aHamTM3UPOBaTh | 3HAET METOBI aHAIH3a
aJH)TepHaTI/IBHBIe aJ]LTepHaTI/IBHBIX
BAPUAHTHI PEIICHUN JJIs pereHuit s




JOCTHKEHHUS
HaMCYCHHLIX pPC3YyJIbTATOB,
pa3pabartbIBaTh

TUTaH, OTIPEIEIISATH [IEIEeBhIC
3TaITbl U

OCHOBHBIC HATPaBJICHUS
pabor.

YK-2.3.

Brnaneet metoaukaMu
pa3paboTKu eTu U

3a]a4 MPOEKTa; METOaMU
OLICHKHU
MPOJIOJDKUTETBHOCTH U
CTOMMOCTH IPOEKTa, a
TaKXe MOTPeOHOCTH B
pecypcax.

JOCTHKECHUS
HaMEUCHHBIX
pe3yabpTaToB

YK-2.2.2

Ymeer pa3pabaTeiBaTh
IUJIaH, ONIPENENATh
IIEJIeBBIC 3TAIbl U
OCHOBHBIC HAIPABJICHUS
pabort

YK-2.3.1

3HaeT METOIUKHU
pa3paboTKH 1eNu U
3a/1a4 MpOeKTa
YK-2.3.2

Biageer metogamu
OILICHKH
MPOAOIKUTEILHOCTH U
CTOMMOCTH IIPOEKTa, a
TaKXe MOTPEOHOCTH B

pecypcax.
OCHOBEI OIIK-1. Cnocoben | OIIK-1.1. OIIK-1.1.1
MaTeMAaTHKH, MIPUMEHSTh Ha ocnoBe 3HaeT OCHOBHBIC 3aKOHBI
(busuku, €CTECTBCHHOHAYIHBIC U | €CTECTBCHHOHAYYHBIX U M METOJbI MAaTEMATUKH,
BBIYHCIUTEIHHO | OOLICHHKEHEPHBIC O0IIemKEeHEPHBIX 3HAHUN ¢buzukw,
W TEXHUKH U 3HaHUS, MeTOABI | crioco0eH popMHUPOBAThH BBIYHCIIUTEIIFHON
MPOrpaMMHPOBA | MATEMAaTHYECKOrO aHAIHM3a | KOHIIENITYaJIbHBIE U TEXHUKHU U
HHS i MOJICTTUPOBAHUS, | IPEANPOCKTHBIC PEIICHUS MIPOTPaMMHUPOBAHUSL.
TEOPETUYECKOr0 U 1St cozanus npuknaaaeix | OIIK-1.1.2
SKCIIEPUMEHTAIILHOT'O nH()OPMAIIMOHHBIX CHCTEM | Biameer HaBBIKaMu
HCCJICAOBAHHS B (dhopMupoBaHHUsI
npohecCHoHaTBLHON KOHIIENTYaIbHBIX U
IeATCILHOCTH MPETPOEKTHBIX
pELIeHU ISl CO3/IaHuA
OIIK-1.2. IPUKIAIHBIX
Crioco0eH peraTh MH(GOPMAIIMOHHBIX
CTaHJApTHBIC CHUCTEM
3aJa4d CO3JaHMS U
COMPOBOXKICHUS OIIK-1.2.1
npukiaaasix MC c VYmeer pewiath
MIPUMEHEHUEM CTaHJapTHBIC
€CTEeCTBCHHOHAYYHBIX U npohecCHOHATBHBIC
0OIIENH)KCHEPHBIX 3a71a4d ¢ IPUMEHEHUEM

3HAHWM, METOIOB
MaTeMaTU4YeCKOI0 aHalIM3a
Y MOJICITUPOBAHUSL.

OIIK-1.3.

CriocoOeH OCYIIECTBIATh
TEOPETHUECKOE H
9KCIIEPUMEHTATBHOE
HCCIIeIOBaHUE

00BEKTOB
poecCuoHaTbHON
JICSITENBHOCTH.

€CTECTBCHHOHAYYHBIX U
OOIENHKEHEPHBIX
3HaHWUH

OIIK-1.2.2

Bnangeer merogamu
MaTeMaTHYECKOro
aHaaM3a

U MAaTEMATUYCCKOI'O
MOJICJIUPOBAHUSI.

OIIK-1.3.1

3HaeT TeopeTHYeCKue
CITOCOOBI HCCIIEOBAHUS
00BEKTOB
npodecCuOoHATEHOM
JIEATEIEHOCTH.




OIIK-1.3.2
Bnaneer HaBbIKaMu

AKCIEPUMEHTAIILHOTO
HCCIIEN0BAaHNS 00BEKTOB
podecCHOHATEHOM
JIEATEILHOCTH.

OCHOBEI OIIK-6. Crocoben OIIK-6.1 OIIK-6.1.1

aHaam3a aHAJIN3UPOBAThH U 3HaeT OCHOBBI TEOPUH 3HaeT OCHOBBI TEOPUHU

SKOHOMHUYCCKUX pa3pa6aTI)IBaTB CUCTEM U CUCTCMHOTO CUCTEM U CUCTCMHOT'O

IIPOIIECCOB OpraHU3aIMOHHO- aHaym3a, TUCKPETHON aHaln3a, TUCKPETHON

TEXHUYECKUE U
9KOHOMUYECKHUE TPOLIECCHI
C IPUMEHEHHEM METOJIOB
CHUCTEMHOTO

aHanmm3a u
MaTeMaTU4eCKOro
MOJICTTUPOBAHUS

MaTeMaTUKH, TCOPUU
BEpPOSATHOCTEN U
MaTeMaTH4eCKOU
CTaTUCTUKH, METOIOB
ONTHUMM3ALUHU U
HCCIEI0BaHUs Ollepalui,
HEYETKHUX

BBIYHCIICHHH,
MaTeMaTHYECKOIo U
HMUTALUOHHOTO
MOJEIUPOBAHUS.

OIIK-6.2.

CrniocobeH nmpuMeHsITH
METO/Ibl TEOPUH CUCTEM U
CHUCTEMHOI0 aHaJIN3a,
MaTeMaTH4YECKOTO,
CTaTUCTHYECKOTO U
AMUTALAOHHOTO
MOJICJIMPOBAHUS TS
aBTOMATU3allUH 3a/1a4
MPUHATHUS PELLICHUM,
aHalm3a
HH(POPMAIIMOHHBIX
IIOTOKOB, pacyera
3KOHOMUYECKOU

3¢ EeKTUBHOCTH U
HaJEKHOCTH
WHPOPMAIIMOHHBIX CHCTEM
U TEXHOJIOTHH.

OIIK-6.3.

Crioco0eH BBITIOIHATH
WH)XEHEPHBIE pPacueThl
OCHOBHBIX
noka3arenei
Pe3YIBTAaTUBHOCTHU
CO3JaHusg U
TIPUMEHEHUS
MH(POPMAIIMOHHBIX CUCTEM
u

TEXHOJIOTHH.

MaTeMaTUKH, TEOPUU
BEpPOSATHOCTEN U
MaTeMaTHu4eCKOu
CTaTUCTUKH
OIIK-6.1.2

3HaeT METObI
ONTHUMH3AIUU U
HCCIIEI0BaHUS
omnepanui, HeYeTKUX
BBIYHCJICHMUIA,
MaTeMaTU4ECKOro 1
MMHTAIMOHHOTO
MOJICTTUPOBAHUS.
OIIK-6.2.1

YmMmeer npuUMeHsITh
METOJIbI TEOPUH CUCTEM
u

CHUCTEMHOTO aHaIn3a
JUTsL aBTOMATHU3alu1
3a7a4

MIPUHSATHUS PELICHUM,
aHanusa
WH(GOPMAITMOHHBIX
notokoB B UIC
OIIK-6.2.2

YMmeer npuMeHsITh
METOIBI
MaTeMaTU4YeCKOro,
CTaTHUCTUYECKOIO U
MMUTAIMOHHOTO
MOJICTTUPOBAHUS JJIS
pacuera
S3KOHOMUYECKOU

3¢ (EeKTUBHOCTH U
HaJICKHOCTH
WH(OPMAITMOHHBIX
CHUCTEM U TEXHOJIOTHH.

OIIK-6.3.1

‘YMeeT BBITIOJIHATH
WHXXEHEPHBIE PacyeThl
OCHOBHBIX
ToKa3aTeneh
Pe3yNIETaTUBHOCTH
OIIK-6.3.2

Brnaneer HaBBIKAMU
WHXEHEPHBIX PacueTOB
OCHOBHBIX




ToKa3aTeneh

3G GETUBHOCTH U
Pe3yNIBTaTUBHOCTH
cO3JaHus U
TIPUMEHEHUS
MH(GOPMAIIMOHHBIX
CHCTEM H
TEXHOJIOTHH.
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