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COJEPKAHHUE

[Tnanupyemble pe3ynbTaThl 00ydeHus

MecTo TUCHMITIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOTpaMMBbl

O0BeM U coaepKaHue JUCIUTUTNHBI

VY4eOHO-MeToANYEeCKOE 00ECTIEUEHUE CAMOCTOATEIbHOU Pab0Thl 00yUarOIIUXCsl
(DOHI[ OLCHOYHBIX CPCACTB AJIsI IPOBCACHUSA TeKymeﬁ u HpOMe)KyTOLIHOI\/JI aTTecTaluu
110 JUCHUIIIIMHE

Y4yeOHO-METOANYECKOE U PECYPCHOE 00€CTICUeHNUE TUCITUTIITUHBI

MCTOIH/I‘ICCKI/IG YKa3aHuA 110 OCBOCHHIO JUCIHUITIIMHBI

WNudopmanoHHbIe TEXHOJIOTHH IS OCYIIECTBICHUS 00pa30BaTEIHLHOTO MPOIIEcca Mo
THCIUTIIIMHE

MarepuanbHO-TeXHUYECKOE 00eCTIeUeHNE TUCITUTIITUHBI
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1. INTAHUPYEMBIE PE3YJIBTATHBI OBYUEHUSA
1.1. lean u 3a7a4M JUCHUTLITHHBI

Lenbto u3ydeHuss AUCUUIUIAHBI SIBISETCS IMOMYYEHHE CTYJACHTAMH MPEACTABICHUS O MECTE€ W POJHU
MAaTeMaTUKU B COBPEMEHHOM MUPE, MUPOBOM KYyJIbTYpE U UCTOPUH, O MATEMATUYECKOM MBILUICHUH,
WHAYKOMM W JEAyKIMM B MaTreMaTHKe, TMPUHUOWIAX MAaTEeMaTUYECKUX PACCYyKICHUU U
MaTeMaTHYECKHX OKA3aTEeNbCTB, O JIOTHUYECKUX, TOMOJOTHYECKUX U ajlreOpanveckux CTPYKTypax Ha
MHOKECTBE, TEOPHUHM BEPOSTHOCTEM M MAaTEMaTUYECKOW CTaTUCTUKE, O pOJM MATEMATHKUA B
T'YMaHUTAPHBIX UCCIIEIOBAHMSIX.

3aga4yu AUCHUILINHBI:
l. 03HAKOMMTB CTYJIEHTOB C TEOPETUYECKMMH OCHOBAMM JUCLIUILINHBL,
2. ¢QopmupoBaHUE y CTYACHTOB JIOTUYECKOTO MBINUICHHUS, CIOCOOHOCTEH K TOYHOW MOCTaHOBKE
3aJ1a4 ¥ ONpeACTICHHUIO TPUOPUTETOB IPHU PEIIEHUH NMPO(HECCHOHAIBHBIX MPOOIIEM;
3. mpuoOpeTeHHe CTYyACHTAaMH YMEHHs aHAM3UPOBATh MOCTYMAMOIIYI0 HH()OpPMAIMIO W JIeNaTh
JIOCTOBEPHBIE BBIBOJIbI HA OCHOBAHHH IOJTyYEHHBIX PE3YJIbTATOB.

1.2. IlnaHupyemble pe3y/IbTaThbl 00y4eHUs

B pesynbrare 0OCBOCHUS AUCIUILTUHBI Y 00yJaromuxcs GOpMUPYIOTCS CIIETyIOIINe KOMIETSHIINH:
OIIK-2. Cnioco0OeH ocyIecTBiIsTh cOOp, 00pabOTKY M aHaIu3 JaHHBIX, HEOOXOIUMBIX JJIs PELIeHUs
MOCTABJICHHBIX YIIPABJICHYECKUX 3a]ad, C MCIOJb30BAHUEM COBPEMEHHOTO HMHCTPYMEHTapusi H
MHTEIUIEKTYaIbHBIX NH)OPMAMOHHO-aHATUTHYECKUX CHCTEM.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

JlucuuiuinHa BXOAWT B 00s3aTeNbHYIO 4acTh bioka 1 «lucuummuHsl (MOIYIIH)» U SBISIETCS
00s13aTeNBHOM IS U3yUCHHS.

W3ydenne AUCHUIUIMHBI HEOOXOIWMO JUISl JalbHEUIIErO YCIENTHOTO OCBOCHHS TaKHX
TUCUUIUIMH Kak: «Teopust cratucTukny, «COBpeMEHHBbIE METOAbl 00pabOTKM M aHajau3a JIeJOBOH
uHpOpMAaLUNY, @ TAKXKE MPU HATUCAHUU BBIITYCKHON KBAIN(UKAITMOHHON PaOOTHI.

OCHOBHBIE TOJOXXEHHS IUCHUIUIMHBI JOJDKHBI OBITh HCIHOJNB30BaHBl BO B3aHMMOCBS3H C
JaTbHEHIITNM U3YYeHUEM TUCIMIUIMH NPO(pECCHOHATIBHO IUKIIA.

3.ObbEM U COAEPKAHUE JTUCIUITJIMHbI

3.1. O0beM TUCHUILIUHBI

IToxa3aTenpb 00beMa 1M CHHUIIIMHBI ®opma o0ydeHus
Ounas O4Ho-3204Has
O0BeM IUCHUIUIAHEI B 3aUETHBIX €IMHALAX 3 3
O0beM TUCIUIUIMHBI B Yacax 108 108
KonTakTHas pabdora: 542 24.2
Jlekun 18 8
[IpakTuueckue 3aHATUS 36 16
U3 HUX, B (DOpME MPAKTUIECKOU MOTOTOBKU 36 16
KoHTakTHBIE Yachl Ha MPOMEKYTOUHYIO aTTECTALMIO: 0.2 0.2
3auer 0.2 0.2
CamocrosiTenpHas padbora 46 76
Kontpoib 7.8 7.8




dopma MPOMEKyTOUHON aTTeCTAUU: 11T O9HOUN PopMbI 00yUeHUS — 3a4eT B | ceMecTpe; UIsl O4HO-

3a04HOM (hopMbI 00yUeHHs — 3a4eT B 1 cemecTpe.
3.2. Conep:xaHue IMCUMILIHHBI

Ounas ¢gopma 00yueHus

HanmenoBanmue pa3iesioB (TeM) IMCHUILINHBI

Ko.s1-Bo yacoB

Jlexkuuu

IMpakTnyeckmne 3aHATHSA

ooIee
KOJIN4eCTBO

U3 HUX, B
dopme
NPaKTHYECKOMI
NMOATrOTOBKH

Tema 1. Marpuupl. Onpenenurenn KBaapaTHBIX
maTpull. CHCTEMBI IMHEHHBIX aNre0pandecKux
YpPaBHEHUU

Bunet  marpun. Omnepanuu  Hajg —— MaTpULaMAU.
Marpuunas ¢opma 3aluCH CHCTEMBbl JIMHEHHBIX
anreOpanyeckux ypaBHeHuid. OOmme cBeneHuss 00
onpenenutensix. CBoiicTBa onpenenureneit. Teopema
Jlanmaca. MuHOpBI U anreOpanyecKue JOMOTHEHUSI.
O6parHas matpuia. OmpenelieHHEe paHTa MaTPHILBI.
JluHeiHasi 3aBUCUMOCTh CTPOK (CTOJOIIOB) MATPHIIBL
Teopema o panre Marpuilpl. CHCTEMBI JMHEHMHBIX
anreOpanyecknx ypaBHeHuH. CBOHCTBa  CUCTEM
YpaBHEHUN: COBMECTHOCTB, HECOBMECTHOCTb,
OIPEEIIEHHOCTb, HEOIPEAEIEHHOCTb.
OKBHUBAJIEHTHOCTh CUCTEM, 3JI€MEHTapHbIE
npeoOpa3oBaHusl, COXPAHSIONIME SKBHUBAJICHTHOCTD
cucreM. Meroabsl pemieHUusT CUCTEM  JIMHEHHBIX
anreOpanyecknx ypaBHeHuid. Teopema Kponekepa-
Kamemnu. bBasucHble W CBOOOIHBIE HEU3BECTHBIE.
OnHOpOHBIE CUCTEMBI YPABHEHUH.
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Tewma 2. JIuneliHble NPOCTPAHCTBA

CkaisipHbl€ U BEKTOPHBIE BEIMYUHBI. JINHEHBIE
omnepanuu HajJ BeKTopaMmu. JInHeHHass HE3aBUCUMOCTh
BEKTOPOB. N — MEpHOE JIMHEWHOE TPOCTPAHCTBO.
Pa3mepHOCTh 1 6a3uc n — MEPHOTO JTUHEHHOTO
npoctpancTBa. Koopannatel BekTopa. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. EBKINI0BO MPOCTPAHCTBO

Tema 3. DrneMeHTHI aHATUTUYECKON Tr€OMETPUU Ha
IUIOCKOCTH U B IPOCTPAHCTBE.

VYpaBHeHHsT TOpsIMOM Ha IUIOCKOCTH. YTOJI MEXKIY
JByMSI MNpSAMBIMH. YCJIOBHA TNAapajuIeIbHOCTH U
NEePHEHAUKYISIPHOCTH  NIpsMbIX. KpuBele BTOpOrO
HOpsi/IKa: OKPY’KHOCTh, 3JUIMIIC, TUIlepOoIa, mapabdoa.
VpaBHeHus 1uiockocTH. IIpsAmas B mpoCTpaHCTBE.
Boruncnenue yriioB Mexy NpsSMBIMH, IJIOCKOCTSIMH,
IIPSIMOM M TNIOCKOCTBIO.

Tema 4. OCHOBBI TEOPUH MHOKECTB




Crioco6rl 3a1anust MHOXKeCTB. [lycToe u
YHUBEPCAIBHOE MHOKECTBO. Oniepaniuu HaJ
MHOkecTBaMu. OObeAMHEHNUE, TIEPECEUCHUE,
JIOTIOJIHEHHE, pa3HOCTh. Jlnarpammel Benna. CpolicTBa
YHCJIOBBIX MHOYKECTB.

Tema 5. UncnoBbie MOCIIe10BATEIBHOCTH

UucnoBble mociaea0BaTEIbHOCTH, UX CBOMCTBA. [Ipenen
YHCJIOBOM MociieqoBaTeabHOCTH. IToHsTHE
OKPECTHOCTH TOYKH

Tema 6. @yHKk1MS U €€ OCHOBHBIE cBoicTBa. [Ipenen u
HemnpepbrIBHOCTH (pyHKIMU. [Ipon3BoaHas GyHKITUN.
Huddepennman pynkun. McenenoBanue GyHKIMN U
noctpoeHue rpagpukoB. OyHKIUN MHOTUX
IIEPEMEHHBIX.

OyHKIIMOHANBHAS 3aBUCUMOCTh. CHocOOBI 3amaHus
¢ynkuuii. OCHOBHBIE CBOMCTBA (PYHKLHMI: YETHOCTD U
HEYETHOCTb, MOHOTOHHOCTb, OTPaHUYEHHOCTb,
nepuouIHOCTh. OCHOBHBIE 3JIEMEHTapHbIe (DYyHKIMH
U uX rpaduku.

[Ipenen ¢yHkuun B OECKOHEYHOCTH U B TOYKE.
beckoHeuHo Manmble M OECKOHEUHO  OoblIMe
BEJIMYMHBI, X CBOWCTBA. DKBUBAJICHTHBIE OECKOHEUHO
Masible. OCHOBHBIE TeopeMbl O mpenenax. [Ipuznaku
cymiecTBoBaHusl  npenena. llepBelii M BTOpOMU
3aMeyaresbHble npeeinsl. HenpepblBHOCT QyHKIMY B
TOYKE U HA OTPE3KE.

[Tonsarue MPOU3BOJIHOM. PuU3NYECKHI 31
reOMETPUUECKUN  CMBICI  Mpou3BoAHOM. Cxema
BBIUHCICHUS TNpou3BoAHOM. (OCHOBHBIE TpaBuia
muddepenpoanus. [Ipons3BoaHbIE  MPOCTEHIIMX
3JIEMEHTAPHBIX GyHKIMA. Jlorapudmrmuaeckoe
mubdepennupoanue. uddepenunan  QyHKIHH.
['eomeTpuyeckuii cMbicn muddepeHnurana QyHKIUH.
[TpousBonHble U AU depeHnanbl BEICIINX MOPSIKOB.
IIpumeHeHne muddepeHmmana byHKIUN B
NpUOJIMKEHHBIX BBIYUCICHUSAX.

Bospacranne u yObIBaHME (QYHKIUH. OKCTpEeMyM
GyHKIMU. YCIOBHS CYIIECTBOBAaHUS SKCTpeMyMa.
Bemyknocts pynkmun. Toukn nepernba. ACUMIITOTHI
rpapuka ¢ynkauu. OOmas cxema HCCIeI0BaHUS
(GYHKIUH U TOCTPOEHHUE UX TPaPUKOB.

Toueunsie MHOXKeCTBa B N — MEPHOM ITPOCTPAHCTBE.
['eomeTpuueckoe n300pakeHNue PYHKIIMH HECKOIbKUX
nepeMeHHbIX. [Ipenen u HenpepbIBHOCTh. YacTHbIE
npousBoHbIe. Juddepennman GyHKIun. DKCTpeMyM
(YHKIMHU IBYX NIEPEMEHHBIX.

Tema 7. HeonpeneneHnuslil uHTErpan. Metosl

UHTErpupoBaHus QpyHKIuN. OnpeaeneHHbli HHTerpai.
[Tonstne  mepBooOpa3zHoit  ¢yHkumu.  IlonsTHE
HEOINpEACIEHHOr0 MHTErpaja M €ro CBOMCTBA.
Tabnuna WHTErpaJioB MNPOCTEHIIMX 3JIEMEHTAPHBIX
¢yHkuuid.  HenocpeaCTBEHHOE  MHTEIPUpPOBAHHE
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GyHKIUH.

Metoael  MHTErpHUpOBAHHUSA
MIEPEMEHHOI, UHTETPUPOBaHUE 1o 4acTsIM,
MHTETPUPOBAHUE IIPOCTEHIINX palMOHaIbHBIX
npobeit, TPUTOHOMETPUYECKUX byHKIUI "
UPPaLMOHATIbHOCTEN.

Omnpenenennpiit uaTErpai. OCHOBHBIE CBOMCTBA
OIpPEECIIEHHOr0 HHTEerpaia. Berancinenue
onpeneneHHoro unrerpana. ®opmyna Herotona-
Jleitonuna. [punoxeHus onpeneaeHHOro HHTErpaa:
BBIYUCIICHHE TUIOMIAJICH 1 00bEMOB TEJ BpAIICHHS U
np. HecobcTBeHHBIE MHTETPalIbl IEPBOTO U BTOPOTO
poja.

GyHKIMU:  3aMeHa

Tema 8. Ciryuaiinble COOBITHS U UX BEPOSITHOCTH.
OcHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEH.
CrnyualiHble B JIMUMHBI U UX 3aKOHBI PACIIPEIEICHHUS.
YuciioBble XapaKTEPUCTUKHU CIIy4alHbIX BEJIUYHH.
OcCHOBHBIE 3aKOHBI paCIPEEIICHNS CIIyYailHbIX
BEJINYMH.

Knaccudukanus ciayyaitHeIx coObITUH. JlelicTBUS Haf
CIlydaifHBIMU COOBITHSIMH. | padrueckoe nzodpakeHme
CIIy4alHbIX COOBITHIA. JnarpamMmsl Benna.
CraTucThueckass  yCTOMYMBOCTD  OTHOCUTENIbHOMN
4aCTOTBHI. Cratuctuueckoe,  KIACCUYECKOE  H
reOMETPUYECKOE omnpeneseHue BEPOSTHOCTH
CIIy4aiiHOro COOBITHSL. OcHoBHbIE IpaBUJIa
KOMOMHATOPUKH. [Tpumepsr BBIYUCIICHUS
BEPOSATHOCTEH CITy4aifHOIO COOBITHSL.

VYcnoBHBIE BEPOSITHOCTH. BEpOATHOCTE NMPOU3BENCHUS
CIIy4alHbIX COOBITHH. BepositHOCTB CYMMBI
ciy4aiiHbIX  coObITHH. TeopeTnko-MHOXKEeCTBEHHAas!
TPAKTOBKA OCHOBHBIX IOHATUI TEOPUU BEPOSTHOCTEH.
Popmyna nonHou BepossTHocTH. Popmyina balieca.

Hroro

18

36

36

OuHo-3204Has opMma o0yUueHHs

HanmenoBanue pa3jiesioB (TeM) IMCUUILIAHBI

KoJ1-Bo yacoB

Jlexkuuu

IMpakTnyeckune 3aHATHSA

ooI1ee
KOJIMYECTBO

U3 HHX, B
¢popme
NMPAKTHYECKOH
NMOJATOTOBKH

Tema 1. Marpuusl. Onpenenurenn KBaapaTHBIX
Matpuil. CHCTEMbI TUHEHHBIX aaTreOpandecKux

YpaBHEHUU
Bunet  marpun. Omnepanuu  Hajg — MaTpULiaMu.
Marpuunas Qopma 3amucH  CUCTEMBI JIMHEHHBIX

anreOpanvecknx ypaBHeHud. OOmmue cBeaeHHus 00

2
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onpenenutensx. CpoiicTBa omnpenenuteneii. Teopema
Jlanmaca. MuHOpBl M anreOpandeckue OTOJHEHUS.
OOparnass marpunia. OmnpeneieHHe paHra MaTPHIIL.
JlunHeitHast 3aBUCUMOCTh CTPOK (CTOJOLIOB) MATPHUIIBL.
Teopema o panre Marpuibl. CHUCTeMBl JTHUHEHHBIX
anreOpandyeckux ypaBHeHuil. CBOWCTBa CHUCTEM

YpPaBHEHUM: COBMECTHOCTb, HECOBMECTHOCTb,
OIIPENECIEHHOCTD, HEOIPEETIEHHOCTb.
DKBHUBAJICHTHOCTh CHCTEM, 3JIEMEHTapHbBIC

npeoOpa3oBaHus, COXPAHAIOIINE JKBUBAJICHTHOCTh
cucteM. MeTonbl pElEeHHusT CHCTEM  JIMHEMHBIX
anreOpandeckux ypaBHeHuil. Teopema Kponekepa-
Kamemmu. basucHple U CBOOOAHEIC HCEHU3BECTHEIC.
OJHOPOJHBIE CUCTEMbBI YPaBHEHUH.

Tema 2. JIuneiinble mpoCTpaHCTBA

CkansipHble U BEKTOpPHBIE BEIMYUHBI. JINHEHbIE
onepauuy HaJ BeKTopaMmu. JIMHEHHast HE3aBUCUMOCTh
BEKTOpPOB. N — MEpHOE JIMHEMHOE MPOCTPAHCTRO.
PasmepHoCTh 1 6a3UC N — MEPHOTO JTMHEHHOTO
npoctpancTBa. Koopannarsl BekTopa. CkansipHoe
IIPOU3BEICHNE BEKTOPOB. EBKIIMIOBO IPOCTPAHCTBO

Tema 3. DneMeHTHI aHATUTUUECKON T€OMETPUU HA
IUIOCKOCTH Y B IIPOCTPAHCTBE.

VYpaBHEHMsT MNpPAMOM Ha IUIOCKOCTH. YTOI MEXKIY
JByMsI HpSIMBIMH. YCIOBHA TApaUIEIbHOCTH U
NEPNEHIUKYJISIPHOCTH  NpsMbIX. Kpusble BTOpOro
HOPSIIKA: OKPYXKHOCTB, 3JUIMIIC, THnepOosa, napadoma.
VpaBHenuss miaockoctu. llpsmass B mpocTpaHCTBE.
Boruncnenue yriioB MexJy NpsSMbIMH, IJIOCKOCTSIMH,
IIPSIMOM U TUIOCKOCTBIO.

Tema 4. OCHOBBI TEOPUH MHOKECTB

CrniocoOb1 3aanust MHOXKeCTB. IlycToe u
YHHUBEpCaJIbHOE MHOXKeCTBO. Onepanuu HaJl
MHOkecTBaMu. OOBeMHEHHE, TIEPEeCeUCHHE,
JIONOJTHEHUE, pa3HocTh. Jlnarpammel Benna. CoiicTBa
YUCIIOBBIX MHOXKCECTB.

Tema 5. UnciaoBbIe IOCIEO0BATEILHOCTH

HucnoBble MOCHEA0BATENBHOCTH, UX CBOMCTBA. [Ipenen
YHCJIOBOH mociaenoBaTenbHocT. Ilonstue
OKPECTHOCTH TOYKHU

Tema 6. ®yHKIMA U €€ OCHOBHBIE CBOMCTBA. [Ipeaen u
HenpepbIBHOCTH (pyHKIMH. [Ipon3BoHas pyHKIUH.
Huddepennman pynkmuu. MccnenoBanne GpyHKImu u
noctpoenue rpadpukoB. OYHKIIMH MHOTUX
MEPEMEHHBIX.

OyHKIMOHANBHAS 3aBUCUMOCTh. CmocoObI 3amaHus
¢byuknuii. OCHOBHBIE CBOMCTBA (DYHKITUI: YETHOCTh U
HEYETHOCT, MOHOTOHHOCT, OTPaHUYEHHOCTb,
nepuoANYHOCTh. OCHOBHBIE AJIEMEHTapHbIE (QYHKIUU
U UX rpaduku.

[Ipenen ¢yHKMU B OECKOHEYHOCTH U B TOUKE.
beckoHeyHO Manble ¥ OECKOHEYHO Ooubline
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BEJIMYMHBI, X CBOWCTBA. DKBUBAJICHTHBIE OECKOHEYHO
masible. OCHOBHBIE TeopeMbl O mpezaenax. [IpusHaku
cyumiecTBoBaHus  npexnena. llepBelii M BTOpOM
3aMeyaresbHble mpeesnsl. HenpepblBHOCTD QyHKIMM B
TOYKE U Ha OTpE3KE.

Iloustune MIPOU3BOJAHOM. duznueckuit "
rE€OMETPUUECKUH  CMBICI  Mpou3BOoAHOW. Cxema
BBIUMCIICHUS] NPOU3BOAHON. OCHOBHBIE MpaBHIA
muddepenimpoBanus. [Ipon3BoAHbIE  TPOCTEUIIMX
3JIEMEHTapHbIX (byHKUIUH. Jlorapugpmuueckoe
mupdepernupoanue.  uddepeHnman  QyHKIHH.
I'eomeTtpuyeckuit cmpicn auddepeHnrana QyHKIUH.
[TpousBonube 1 AU epeHnnanbl BEICIINX MOPSIKOB.
[Tpumenenue muddepenmmana byHKIIUN B
NPUOJIMKEHHBIX BHIYHCICHUSAX.

Bospacranne u yObIBaHME (QYHKUUH. OKCTpeMyM
¢yHKIMK. YCIOBHS CYIIECTBOBAHMS OSKCTpEMyMa.
Bemyknocts pynkiuu. Touku nepern6a. ACUMITOTHI
rpadpuka ¢ysaknuu. OOmas cxema HUCCIIeIOBaHUS
GYHKIUH ¥ TOCTPOCHHE UX TPaPUKOB.

Todeunble MHOKECTBA B N — MEPHOM IIPOCTPAHCTBE.
['eomeTprueckoe n3o0pakeHre (PyHKIIMHU HECKOIBKUX
nepemMeHHbIX. [Ipenen n HenpepsIBHOCTE. YacTHbIE
npousBojHbIe. Juddepeniuan GyHKIun. DKCTpeMyM
(GYHKIMU IBYX MTEPEMEHHBIX.

Tema 7. HeonpeneneHnHslid nHTErpait. Metoapl

uHTerpupoBanus QyHkiuu. OnpeneneHHbIii HHTErpal.
[TonsitTue  mepBooOpazHoit  pynkumuu.  Ilonsatue
HEOIPEJEICHHOr0 HHTErpajla M €ro  CBOMCTBA.
Tabnuna WHTErpasioB MPOCTEHIINX 3SJIEMEHTAPHBIX

¢ynkuuii.  HemocpencTBeHHoe  MHTErpUpOBaHUE
byHKIUH.

Metoael  MHTErpUpoBaHMs  (QYHKIMM:  3aMeHa
IIEPEMEHHO, UHTETPUPOBAHUE 1o 4acTsM,
MHTETPUPOBAHUE IPOCTEHIINX panoHaIbHBIX
npooeti, TPUTOHOMETPUUECKHUX byHKUMH u
UPPALMOHAIIBHOCTEN.

Omnpenenennbiit uHTErpan. OCHOBHBIE CBOMCTBA
OIpe/IeNIEHHOr0 UHTerpasia. Berancnenue
ompezeneHHoro unrerpaia. @opmyna Herorona-
Jletonuna. [punoxeHus: onpeneaeHHOro HHTErpaia;
BBIUHCIICHHE IO U 00BEMOB TEJ BpallleHUS U
np. HecoOcTBeHHBIE HHTETPaIBI IEPBOTO U BTOPOTO

poja.

Tema 8. CiyuaiiHble COOBITUS M UX BEPOSTHOCTH.
OCHOBHBIE TEOPEMbI TEOPUH BEPOSTHOCTEH.
CryvaiiHble B JIMYMHBI U MX 3aKOHBI PaCTIpEICITICHHUS.
UucnoBble XapaKTePUCTUKH CITyYalHBIX BEIUYUH.
OcCHOBHBIE 3aKOHBI paCIPEACICHHS CITyYaliHBIX
BEJIMYMH.

Knaccudukanus ciydaitHeix coObiTuid. JleficTBUS Hax
ciy4yaiiHpIMU coObITUAMH. ['padudyeckoe n3o0pakeHue
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CITy4alHbBIX COOBITHIA.
Cratuctuueckas
YaCTOTEHI. CraTucTHu4uecKkoe,
reOMETPHUCCKOC
CIy4ailHOTO COOBITHSI.
KOMOMHATOPUKH.

COOBITHA.
COOBITUH.

CITy4allHbIX
CIIy4alHbIX

JnarpamMmel
YCTOMYUBOCTh

OIpezcIIeHNe
OcHOBHBIE
[Ipumepsl
BEPOSTHOCTEH CITy4aitHOTO COOBITHSI.
VYcioBHBIE BEPOATHOCTU. BEpOATHOCTh MPOU3BEACHUS
BepositHOCTh
TeopeTnKo-MHOKECTBEHHAs
TPAKTOBKA OCHOBHBIX IIOHATHA TEOPHH BEPOSTHOCTEN.
Popwmyia noaHou BeposaTHOCTH. Dopmysia banieca.

Benna.
OTHOCUTEIbHOU
KJIaCCHYECKOE n
BEPOSITHOCTH
MpaBHIIa
BBIYMCIICHHS

CyMMBI

Uroro 8 16 16
INPAKTUYECKAS IOATI'OTOBKA
Ounas ¢popma o0ydeHus1
Tema 3ajaHue HA NPAKTHYECKYIO MOATOTOBKY KoJIn4ec
TBO
4acoB
Tema 1. Marpuupl. Buast marpuu. Onepanuu Haj matpunamu. Cucremsl | 2
Onpenenureny KBapaTHBIX JUHEMHBIX anreOpanueckux ypaBHeHUH. OAHOPOIHBIE
Matpull. CUCTeMBI TMHEHUHBIX | CUCTEMBI YPaBHEHUH.
anredpandeckux ypaBHEHUH
Tema 2. JIunelinbie JIunevinble onepauuu Hax Bekropamu. CkanspHoe | 4
MIPOCTPAHCTBA IIPOU3BE/ICHUE BEKTOPOB. EBKINI0BO MPOCTPAHCTBO
Tema 3. DnemMeHTsI Brruucnenue yrioB Mexay MNOpSAMbIMU, IUIOCKOCTSAMH, | 4
AHAIMTUYECKON T€OMETPUU HA | MPSIMOM U TIIIOCKOCTHIO.
MIJIOCKOCTH M B IPOCTPAHCTBE.
Tema 4. OcHOBBI TeOpUU Onepanun HaJ MHO>KECTBaMHU. O6benunenue, | 4
MHOXECTB nepecevyeHne, JONOJHEHUE, PA3HOCTb.
Tema 5. YucnoBele YwncnoBbIe TTOCIEI0BATEILHOCTH, UX CBOMCTBA. 4
1I0CJIEI0BATEIbHOCTU
Tema 6. ®yskmus wu ee | MccnenoBanue GyHKIIMN U TOCTPOEHUE TPaPHUKOB. 6
OCHOBHBIE CBOMCTBA. OcHoBHbBIE d7IeMeHTapHbIe PYHKIIMU U UX TpadUKH.
[Ipenen ¢yHKkuuu B OECKOHEYHOCTH W B  TOYKE.
HenpepbIBHOCTS QYHKIIMHU B TOUKE U HAa OTPE3KE.
Cxema BblUMCIEHMSI Npou3BOAHOM.  I[IpomsBoaHBEIE
NPOCTEUIINX 3JIEMEHTAPHBIX (PYHKITHIA.
OxctpemyMm (ynkmuu. Touku mepernba. OOmas cxema
uccnenoBanus QYHKIMHA U IIOCTPOCHUE UX IPaUKOB.
Tema 7. HeonpeneneHHbli HemnocpenctBeHHOE MHTETPUPOBAHKE (PYHKITUH. 6
uHTerpair. Meroast OmnpeneneHHblil MHTErpajl. Beluncienne onpeaeneHHoro
WHTETpUPOBaHUS QYHKIUH. MHTErpaa.
OnpeneneHHblil HHTErpall.
Tema 8. Cyuaiinbie coObiTust | CryuaiiHble B TMUMHBI U UX 3aKOHBI PACIpe/ICICHHUS. 6

" X BCPOATHOCTH.

Knaccudukanus cioyvaiitneix coObituii. ['paduueckoe
n300pakeHne CIIy4yalHBIX  COOBITHH. [Tpumepsr
BBIYUCIICHUSI BEPOATHOCTEH CIIy4aiiHOTO COOBITHS.

Y ClI0BHBIE BEPOSITHOCTH.
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OuHo-3204Hast popma o0yueHHus

Tema 3agaHue Ha NPAKTHYECKYI0 OATOTOBKY KOJIH4ec
TBO
4acos

Tema 1. Marpuiipbl. Buaelt matpun. Oneparuun Haa matputamu. CHCTEMBI | 2

Onpenenureny KBagpaTHBIX JUHEHHBIX anreOpandeckux ypaBHeHUil. OIHOPOAHBIE

Matpuil. CUCTEMBI JINHEHHBIX | CUCTEMbI YPABHEHUH.

areOpanyecKix ypaBHEHUH

Tema 2. JIuneiinbie Jluneitnpie omnepanuu Haa BekTopamu. CkanmsgpHoe | 2

IIPOCTPAHCTBA IIPOU3BEICHUE BEKTOPOB. EBKINI0BO MPOCTPAHCTBO

Tema 3. DnemMeHTsI Brluncnenue yrioB Mexay MNOpsSAMBIMU, IUIOCKOCTSMH, | 2

AHAJIMTUYECKON T€OMETPUU HA | MPSIMOM U TIIIOCKOCTHIO.

IIJIOCKOCTH M B IPOCTPAHCTBE.

Tema 4. OcHOBBI TEOpUU Oneparnuun HaJl MHOKECTBaMH. O6benunenue, | 2

MHOXECTB nepecevyeHne, JONOJHEHUE, PA3HOCTb.

Tema 5. UncnaoBwie YwucaoBbIe MOCISIOBATEILHOCTH, UX CBOMCTBA. 2

MOCJI€I0BATEIbHOCTHU

Tema 6. ®yskumsa u ee | MccnenoBanue GpyHKIMH U IOCTPOCHUE TPAPHKOB. 2

OCHOBHBIE CBOWCTBA. OcHoBHbIE 27IeMeHTapHble PYHKIIMU U UX TpadUKH.

[lpenen ¢yHkuuu B OECKOHEYHOCTM M B  TOYKE.
HemnpepbiBHOCTD (hyHKIIMU B TOYKE U Ha OTPE3KE.

Cxema BbluuCiIEHHS  npou3BofHOW. IIpomsBoaHble
MPOCTEHIINX dTIEMEHTAPHBIX QYHKITUH.

OkcrpemyM ¢yHkimn. Toukn meperunba. OOmas cxema
uccienoBanusi QyHKIMIA U TOCTPOEHUE UX TpadUKOB.

Tema 7. HeonpeneneHHblid HermnocpenctBeHHOE MHTETPUPOBAHKE (PYHKITUH. 2

uHTerpair. Meroast OmnpeneneHHblil MHTErpajl. Beluncienne onpeaeneHHoro

WHTETpUpPOBaHUs QyHKIUH. MHTErpaa.

OnpenieneHHblil HHTErpadl.

Tewma 8. Ciyuaitabsie coObiTust | CydaifHple B TMYMHBI U UX 3aKOHBI pACIIPEICIICHHMS. 2

U UX BEPOSTHOCTH. Knaccudukanus cmoyvaiineix coObituii. ['paduueckoe

n300pakeHne CITy4aiHBIX COOBITHH. [Tpumepsr
BBIYUCIICHHSI BEPOATHOCTEH CIIy4aiiHOTO COOBITHS.
Y ClI0BHBIE BEPOSITHOCTH.

4. YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJBHOM PABOTHI

OBYYAIOIIUXCA
Ounas ¢popma o0ydeHHs
Tembl qi1s1 HN3yuaembie Koa- ®opmbl ca- | MeToanueck DopMblI
CaMOCTOSITEJILHOTO | BONPOCHI, 3aJaHNUS BO | MOCTOSITeJILHOM ue OTYETHOCTH
H3yYeHUs 4acoB padoThbI o0ecreyeHust
Tema 1. Marpuupl. Buaer maTpu. 6 ITogroroBka k| YueOHO- YcTHBIN OITpoc
Onpenenurenu Oneparuu Haf MPaKTUYECKUM | METOANYECKO
KBaJpPATHBIX MATPHUIL. | MATPULIAMH. 3aHATHUAM, e
Cucremsl muHelHbIX | OOIIME cBeAeHUS 00 M3y4YECHUE obecrieueHne
anredpanvdecKux ONPEIETUTENSIX. JUTEPATYPHI. JUCUUTIIUHBI
YpaBHEHUU CaoiicTBa
OnpeAenTeNeH.
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Teopema Jlamaca.
MuHoOps! 1
anreOpanvecKue
JIOTIOJIHEHUS.
OO6patHas maTpuna.
Omnpenenenne panra
Matpuuel. JInunennas
3aBUCUMOCTB CTPOK
Matpuuel. Teopema o
paHre MaTpHULbI.
CucTtembl TUHEHHBIX
anredpanvyecKux
YpaBHEHUM.
CaoiicTBa cucteM
YPaBHEHUN:
COBMECTHOCTB,
HECOBMECTHOCTb,
OIIPEECIIEHHOCTD,
HEOIPEAEIEHHOCTb.
OKBUBAJCHTHOCTh
CHUCTEM, 3JIEMEHTapHbIE
npeoOpa3oBaHus,
COXpaHsIoIINe
9KBHMBAJICHTHOCTH
CHUCTEM.

MeTtonbl perieHus
CHUCTEM JIMHEHHBIX
anredpanvyecKkux
ypaBHeHul. Teopema
Kponekepa-Kanennu.
basucHele n
¢BOOOHBIE
HEU3BECTHBIE.
OnHOpOHBIE CUCTEMBI
YPaBHEHUM.

Tema 2. JIunelinoie
MPOCTPAHCTBA

CkansipHble U
BEKTOPHBIC BEJTMYHHBI.
JIuneinpie onepanuu
HaJl BEKTOpaMHU.
JInneinas
HE3aBUCUMOCTh
BEKTOPOB.

N — MepHOe nuHelHoe
MPOCTPAHCTBO.
PasmepHnocTs u 6a3uc
n — MEPHOTO
JIMHEITHOTO
MPOCTPAHCTBA.
Koopannartsl BexTopa.
CkansspHoe
MIPOU3BEJCHUE
BEKTOpPOB. EBKIINI0BO

Iloaroroska
MPAKTUYECKUM
3aHATHAM,
M3y4YECHUE
JUTEPATYPHI.

K

VYueodHo-
METOIUIECKO
e
obecrecucHHe
JIACIIUIIIHHBI

YCTHBIH oIpoc




IPOCTPAHCTBO.

Tema 3. DneMeHTHI
aHAJTUTHYCCKOM
T€OMETPUHU Ha
IUIOCKOCTH U B
MIPOCTPAHCTBE.

YpaBHeHUs IPAMOU Ha
IJIOCKOCTH. YTOII
MEXY IBYyMs
NPSMBIMH. Y CIIOBUSA
napajuieIbHOCTH U
NEPHEHANKYISIPHOCTH
MPSIMBIX.

Kpussie BTOporo
MOpsI/IKa: OKPY>KHOCT,
AJUTUTIC, THIIEpOOIIa,
napabona. YpaBHEHUs
IJIOCKOCTH.

IIpsmas B
IPOCTPAHCTBE.
Brruucnenue yrios
MEXy MPSIMBIMU,
IJIOCKOCTSIMU, IPSIMOU
U TJIOCKOCTHIO.

6 IToaroroska

MPaKTUYECKUM
3aHATHSM,
U3y4yeHue
JIUTEPATYPBI.

K

VYueOHo-
METOIHYECKO
e
obecneucHHe
JTUCIUIIINHBI

YeTHbII onpoc

Tema 4. OcHOBEI
TEOPUH MHOXKECTB

CriocoObI 3a/IaHUS
MHOecTB. IlycTtoe u
YHUBEpCAJIbHOE
MHOKECTBO.
Onepannn
MHOKECTBaMH.
OO0beauHeHUE,
nepeceveHue,
JIOIIOJTHCHUE,
pa3HOCTh. JnarpamMmsl
Benna.
CsoiicTBa
MHOJKECTB.

Hajg

YHCJIOBBIX

6 IToaroroska

MPaKTUYECKUM
3aHATHSM,
W3y4yeHue
JIUTEPATYPBI.

K

VYueOHo-
METOIHUECKO
e
obecneucHHe
JTUCIUIIINHBI

VYeTHbII onpoc

Tema 5. HUucnoBrle
OCJIEA0BATEILHOCT
u

UucioBbie
[MOCJIEOBATEIbHOCTH,
X CBOMCTBA.

[Ipenen YUCIIOBOM
[1OCJIEI0BATEIIbHOCTH.
[loHATHE OKpPECTHOCTH
TOYKHU.

IToaroroska
MPaKTUYECKUM
3aHATHSIM,
H3y4YEHHUE
JTUTEPATYPHI.

K

YuebHo-
METOIAYECK
oe
obecnieyenne
JACIIUIUTHHBI

YcTHbIN onpoc

Tema 6. ®yHkuUA U
€€ OCHOBHbIE
ceorictsa. [Ipenen u
HENPEPLIBHOCTb
byHKIMH.
[IpousBogHas
byHKIMH.
Huddepenmman
byHKIMH.
Uccnenosanue
GYHKIUHN 1
IIOCTPOCHHE
rpadukoB. PyYHKIUU

OyHKIMOHAJIbHAS
3aBHCHUMOCTb.
Crioco6b1
GyHKIHA.
OcHOBHbIE
GyHKIHA.
OcHOBHbIE
AIIeMEHTapHbIE
byHKIIN u
rpaduku.
[Ipenen GyHKIMH.
OCHOBHBIE TEOPEMBI O

3a7aHusg

CBOMCTBA

nux

npeaenax. Ilepssiii u

IToaroroska
MPaKTUYECKUM
3aHSATHAM,
H3y4YeHUe
JTUTEPaTypHI.

K

VYueOHo-
METOIAYECK
oe
obecneyeHue
JTUCIUIIINHBI

YcrHen
ompoc
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MHOI'UX
MNEPCMCHHBIX.

BTOPOU
3aMevaresbHbIe
IpeIeIbL.
HenpepsiBHOCTB
(GYHKIMHM B TOYKE U Ha
OTpe3Ke.
[TonsTne
IIPOU3BOJIHOM.
OcHoBHbIE TIpaBUIa
nudhepeHIMPOBaHMSL.
[IpounsBoaHsbIe
MIPOCTEUIINX
3IIEMEHTAPHBIX
byHKIHIA.
Huddepenmman
byHKIIH.
I'eomerpuueckuit
CMBICIT
muddepeHnmuana
byHKIIH.
[IpownsBoagHbIE 51
mudhepeHIranbI
BBICIIHX TTOPSIIKOB.
Bospacranue u
yObIBaHHE  (YHKIHWH.
OKcTpeMyM (pyHKIUH.
Brimykiiocts
byHKIIH. Touku
neperuoa.
AcumnrToTsl Tpaduxa
(GYHKITUH. OO6mas
cXeMa Hcciel0BaHus
byHKIMIA u
HOCTPOCHHE ux
rpaduKoB.
TodyeuHble MHOXKECTBA
B N — MepHOM
[IPOCTPAHCTBE.
['eomeTpuyeckoe
n300paxeHne pyHKIuu
HECKOJIBKUX
epEMEHHBIX.

Tema 7.
Heonpenenennsiii
uHTerpai. Meronsl
MHTErPUPOBAHUSA
GyHKIUH.
OnpeneneHHbIi
WHTETpall.

[TonsTne
nepBooOpaszHoit
¢yuxmun.  Ilonstue
HEOIPEeIeIEHHOTO
UHTETpala W €ro
CBOMCTBA.

Tabnuila WHTErpasoB
MIPOCTEUIINX
3IIEMEHTAPHBIX

bYyHKIHIA.

ITonroroBka
MPaKTUYECKUM
3aHATHSIM,
U3y4YEHUe
JINTEPATYPHI.

K

VYuebHo-
METOINYECK
oe
obecneyenne
IACIIATUINHEL

Ycerupn
orpoc
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Henocpeacreennoe
MHTErPUPOBAHUE
GyHKIIH.

MeTtonsl
WHTETPUPOBAHUS
byHKIUH:
OrnpeneneHHbI
uHTerpain. (OCHOBHbIE
CBOMCTBaA
ONPEJIETICHHOT O
WHTErpana.
Brruucnenue
ONPEAECIEHHOTO
unterpana. ®dopmyna
Herorona-JleiOnuia.
IIpunoxenus
ONPEAECIEHHOTO
MHTErpaa:
BBIYMCJICHHC
mIomanaeii 1 00LeEMOB
Tea BpaleHusI,
o0BeMa
MPOU3BEACHHON
NPOIYKLHH U JP.
HecoOcTBenHbIe
MHTErpajibl MEPBOrO U
BTOPOTO poja.

Tema 8. Ciyqaiinbie
COOBITHS U UX
BEPOSTHOCTH.
OcHOBHBIE TEOPEMBI
TEOPHUH
BEPOSITHOCTEM.

Knaccudukanus
CIIy4alHBIX COOBITHH.
JlericTBus Haja
CIIy4YailHbIMU
COOBITHSIMH.
I'paduueckoe
U300paxKeHue
CIIy4yalHBIX COOBITHH.
Jwnarpammvsl Benna.
CraTHucTHYECKOE,
KJIACCUYECKOE "
FeOMETPUUECKOe
OIpezie/ICHUE
BEPOATHOCTH
CJIy4aifHOr'O COOBITHSL.
OcHoBHBIE  IpaBWIIa
KOMOHHATOPUKH.
VYcnoBHbIE
BEPOATHOCTH.
BeposatHOCTE  CymMMBI
CITy4aiHBIX COOBITHIA.
dopmyna MOJTHOMN
BEPOATHOCTH.
®Popmyna baiieca.

Iloxroroska
MPAKTUYECKUM
3aHATHUAM,
W3y4YECHUE
JUTEPaTypHI.

K

YuebHo-
METOIUUIECK
oe
oOecrecucHue
JACIIUIUTHHBI

YeTHBIM o1poc

Hroro:

46
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OuHo-3204Hasi popma o0yueHHs

TeMBI aJ15
CaMOCTOSATEILHOTO
H3Y4YeHHs

H3yyaemsblie
BOIIPOCHI, 32JaHUA

Ko.J-
BO
JacoB

DopmbI ca-
MOCTOSATEJILHO’
padoThI

MeToau4eck
ne
o0ecmeueHus

®opmbl
OTYETHOCTH

Tema 1. Marpuiipbl.
Onpenenurenu
KBaJIpaTHBIX MAaTPHII.
CucTeMbl TUHEHHBIX
anre0panvecKux
ypaBHEHUH

Buasl matpuil.
Onepanuu Haj
MaTpULAMH.

O6urme cBeaeHus 0o
ONPEIETUTENSX.
CaoiicTBa
ONpeACITUTENEH.
Teopema Jlarmnaca.
MuHopsI 1
anredpandyeckue
JIOTIOJTHEHU .
OOpatHas matpuna.
Ornpenenenne panra
Marpulbl. JIunelinas
3aBUCUMOCTb CTPOK
Matpulsl. Teopema o
paHre MaTpPHIIBL.
Cuctembl TUHEHHBIX
anreOpanvdecKux
YPaBHEHUU.
CaoiicTBa cucteM
YpPaBHEHUM:
COBMECTHOCTb,
HECOBMECTHOCTb,
OTPEJIENIEHHOCTb,
HEONPEIEIEHHOCTb.
DKBUBAJIEHTHOCTh
CUCTEM, AJIEMEHTapHbIE
npeoOpa3oBaHusl,
COXpaHSOIINe
HKBUBAJIEHTHOCTh
CHUCTEM.

Meroas! pemenus
CHUCTEM JIMHEHHBIX
anreOpanvyecKux
ypaBHeHul. Teopema
Kponekepa-Kanemnn.
basucusie u
CBOOOIHbBIE
HEU3BECTHBIE.
OnHOpPOAHBIE CUCTEMBI
YPaBHEHUU.

10

ITogrotoBka Kk
MPaKTUYECKUM
3aHATUSIM,
H3y4YEHHE
JUTEPATYPHI.

VYuebHo-
METOIHYECKO
e
obecreyeHne
JIACITUIITHHBI

YcTHbIN onpoc

Tema 2. JIuneiinsie
MPOCTPAHCTBA

CkanspHsble u
BEKTOPHBIC BEJIMUUHBI.
JInnelinple onepanuu
HaJl BEKTOpaMH.
JInneiinas
HE3aBHCHUMOCTh

10

IlogroroBka K
MPaKTUYECKUM
3aHATHSIM,
U3y4yeHUe
JIUTEPATYPBI.

YuebHo-
METOIHUECKO
e
obecneueHue
IACIIATUIAHEL

VYerHbII onpoc
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BEKTOPOB.

N — MepHoe JIMHEHOE
IIPOCTPAHCTBO.
PasmepHoCTb 1 6a3uc
n — MEPHOTO
JIMHEWUHOT O
IIPOCTPAHCTBA.
Koopaunats! BekTOpa.
CkansipHoe
IIPOU3BENICHUE
BEKTOpPOB. EBKIINI0BO
IIPOCTPAHCTBO.

Tema 3. DiIeMEHTHI
aHAJIMTUYECKOM
T€OMETPUU Ha
IUIOCKOCTH U B
MPOCTPAHCTBE.

VYpaBHeHHs IPAMON Ha
IJIOCKOCTH. YTOI
MEXIYy TIBYMS
NpSIMBIMU. Y CIIOBUSA
NapaJuIEIbHOCTH U
NEePHEHANKYISIPHOCTU
MPSIMBIX.

KpuBbie BTOporo
NOpsIIKA: OKPY’KHOCTB,
3JUTUTIC, TUTIEpOoIa,
napabosna. YpaBHEHUS
IJIOCKOCTH.

[Ipssmas B
MIPOCTPAHCTBE.
Brruncnenue yrios
MEXIY MPSAMBIMH,
IJIOCKOCTSIMU, IPSIMOU
Y IJIOCKOCTBIO.

IToaroroska
MPaKTUYECKUM
3aHATHIM,
U3y4yeHUe
JIUTEPATYPBI.

K

YuebHo-
METOIHUECKO
e
obecneueHue
IACIIATUIAHEL

VYerHbII onpoc

Tema 4. OcHOBBI
TEOPUH MHOKECTB

CrrocoObI 3aJaHus
MHOecTB. [lyctoe u
YHUBEPCATHLHOE
MHOKECTBO.
Oneparnuu
MHOYKECTBaMHU.
O0benuHenue,
nepeceyeHue,
JIOIIOJTHEHUE,
pa3HocTh. Jlmarpammbl
Benna.
CsoiicTBa
MHOKECTB.

Hajg

YHCJIOBBIX

IToaroroska
MPaKTUYECKUM
3aHATHSIM,
U3y4yeHue
JIUTEPATYPBI.

K

YuebHo-
METOIHUECKO
e
obecneueHue
IUCIATUIAHEL

VYeTHbII onpoc

Tema 5. YucioBrle

OCICI0BATCIIBHOCT

u

UncnoBbie
[MOCJICIOBATCILHOCTH,
X CBOMCTBA.

[Ipenen YUCIIOBOM
[MOCJICIOBATEILHOCTH.
[loHsITHE OKpPECTHOCTH
TOYKH.

10

Iloxroroska
MPAKTUYECKUM
3aHATHUAM,
W3y4YECHUE
JIUTEPaTypHI.

K

YuebHo-
METOIUUIECK
oe
oOecrecycHue
JIACIIUIUTHHBI

YeTHBIM o1poc

Tema 6. OyHKIMSA U
€€ OCHOBHBIE

DyHKIIMOHATIbHAS
3aBUCUMOCTb.

IToaroroska
MPAKTUYECKUM

K

VYy4ebHO-
METOAUYECK

VYcTHEIN
onpoc
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cporictia. [Ipenen u
HENPEPHIBHOCTD
GyHKIUH.
[IpousBoaHas
GyHKIUH.
Huddepennnan
byHKIUH.
HccnenoBanne
GyHKIMH U
MOCTPOCHHE
rpadukoB. OyHKIIUN
MHOTHX
MIEPEMEHHBIX.

Crioco0b1 3a/laHus
byHKIHIA.

OcHoBHBIE  CBOWCTBa
byHKIHIA.

OcHoBHbIE
3JIEMEHTapHbIE
byHKIIH u 170'¢
rpaduKH.

[Ipenen byHKIUY.
OCHOBHBIE TEOPEMBI O
npenenax. llepBeii u
BTOPOM
3aMedvarebHbIe
npeensl.
HenpepriBHOCTB
(GYHKLIMU B TOUKE U Ha
OTpE3Ke.

ITonsaTHe
MIPOU3BOIHOM.
OcHOBHbIE TpaBUIIa
TQepeHIPOBAHUSI.
IIpousBoaubie
MPOCTEUIINX
3JIEMEHTAPHBIX
GyHKIMIA.
Huddepenunan
GyHKIIH.
I'eomeTpuueckuit
CMBICIT
muddepeHnmnana
GyHKIIH.
IIpousBoaubie "
g hepeHIHAITBI
BBICHIMX MOPSIKOB.
Bospacranue "
yObIBaHUE  (PYHKIIHIA.
OKkcrpeMyM (pyHKITUH.

BrimyknocTs
GyHKIHH. Toukn
neperuoa.

AcuMnToTsl Tpaduka
byHKIIH. Obmas
CXeMa HCCIe0BaHus
byHKIMA "
MOCTPOCHHE ux
rpaduKoB.

'ToueuHble MHOKECTBA
B N — MEpHOM
[IPOCTPAHCTBE.
['eomeTpuyeckoe
n300pakeHne QyHKIHH
HECKOJIbKMX

3aHATHUAM,
U3y4YECHHE
JIUTEPATYPHI.

oe
obecreueHue
TIUCUUATUINHBI
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[IEPEMEHHBIX.

Tema 7.
Heonpenenennsiii
uHTErpai. Meroasl
WHTETPUPOBAHUS
byHKIMH.
OnpeneneHHbI
UHTErpall.

ITonsarue
nepBooOpazHoOr
¢yukuuu.  IlonsTue
HEONPEIeTICHHOTO
UHTETpaJla U
CBOIICTBA.
Tabnuma WHTETpaNoOB
MPOCTEUIIINX
3JIeMEHTapHBIX
GyHKIMIA.
Hemnocpencrsennoe
WHTETPUPOBAHUE
byHKIIH.

Metonarnl
UHTETPUPOBAHUS
byHKIUY:
OnpeneneHHbIi
uHTerpas. OCHOBHbIE
CBOMCTBA
OTIPEIETICHHOTO
UHTErpasa.
Brruncienue
OTIpeIeIEHHOTO
uHrerpana. dopmyiia
Herorona-Jleliouauma.
[Ipunoxenns
OTIpeIeIEHHOTO
WHTEerpasa:
BBIUMCJICHHE
IJIOImAaacii 1 00HLEMOB
TeN BpallleHus,
o0beMa
IIPOU3BEAECHHON
MPOYKIIMH U JIP.
HecoOcTBennbIe
WHTETrpaJibl MEPBOTO U
BTOPOTO poja.

€ro

10

IToaroroska
MPaKTUYECKUM
3aHSATHAM,
H3y4YeHHUe
JUTEPaTypHI.

K

VYueOHo-
METOIAYECK
oe
obecneucHue
JTUCIUIIINHBI

YcrHen
ompoc

Tewma 8. Ciyvaitnbie
COOBITHS U UX
BEPOATHOCTH.
OCHOBHBIE TEOPEMBI
TEOpPUH
BEPOSATHOCTEM.

Kiaccudukamnus
CIIy4alHBIX COOBITHIA.
JencTBus Haj
CIIy4YalHbIMU
COOBITHUSIMH.
['paduueckoe
n300pakeHme
CIIy4alHBIX COOBITHIA.
Jwnarpammsl Benna.
CrarucTtuueckoe,
KJIACCHYECKOE u
TEOMETPUYECKOE
OIIpezecIICHUE
BEPOATHOCTH

ITonroroBka
MPaKTUYECKUM
3aHATHSIM,
M3y4YEHUe
JINTEPATYPHI.

K

VYuebHo-
METOINYECK
oe
obecneyenne
IACIIATUTHHEL

VYerHbII onpoc
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CITy4aifHOTO COOBITHSI.
OcHOBHbIE
KOMOMHATOPUKH.
YcioBHbIE
BEPOSATHOCTH.
BepostHOCTE  CymMMBI
CITy4alHBIX COOBITHIA.
dopmyna
BEPOSATHOCTH.
®dopmyina baiieca.

paBujia

TIOJIHON

Hroro:

76

5. ®OH/] OLEHOYHBIX CPEJCTB JlJIs1 IPOBEJEHMS TEKYIEN 1
MPOMEKYTOYHOM ATTECTALIAY ITO JJMCHUATIJINHE

5.1. IlepeyeHb KOMIIETEHIMI ¢ yKa3aHHEM 3TANOB UX (POPMHUPOBAHMS B IIpolecce 0CBOCHUS
00pa3oBaTeJIbHON MPOrPaAMMBbI

KO)I H HAUMCHOBAHHEC KOMIICTCHIIUH

Jrtansl GOpMUPOBAHHUS

OIIK-2. Cnocoben ocyuiecTBiIATh cOop, 00pabOTKy M aHAIM3
MIOCTaBJIEHHBIX
yIpaBJIEHYECKUX 3a/a4, C MCIOJIb30BAHUEM COBPEMEHHOTO
MHCTPYMEHTapusi M HWHTEIUIEKTYyalIbHBIX HH(OPMAIMOHHO-

JIaHHBIX,

HEOOXOTUMBIX

AHAJIUTUYCCKHUX CUCTEM.

JJIA

pelieHus

1. PaboTa Ha y4eOHBIX 3aHATHIX
2. CamocTosiTennbHas paboTa

5.2. Onucanue nokasareseil 1 KpUTepueB OLIEHNBAHUS KOMIIETEHIMI HA Pa3JMYHbIX 3TAaNax uX
(opMupoOBaHus, ONHCAHUE KA OLEHUBAHUA

OueHnBaeMbIe
KOMIIETEHIIUH

YpoBeHb

chopmupo-
BaHHOCTH

Oran
dbopMupoBaHus

Onucaunue
IoKa3arejien

Kpurepun
OLICHUBAHHUS

[Ixama
OLICHUBAaHUA

OIIK-2

[Toporossiii

1. PaGoTa Ha
y4eOHBIX
3aHSATHIX

2.
CamocTosTenbHas
pabota

3HaTh:

OCHOBHBIE TOHATHUS
COBPEMEHHOM
BBICIIEHN
MaTEMaTHKU
COBPEMEHHBIE
TEHICHIINH
pa3BUTHUSA
nH(GOPMaIMOHHO-
aHAJIUTUYECKUX
CUCTEM "
KOMITBIOTEPHBIX
TEXHOJIOTUI
Ymers:

IIPUMEHSTh
MaTeMaTHYECKUE
METOIbI TUISL
peneHus
IIPAKTUYECKUX
3a1a4

VYceTHBIM o1poc

IIIxana
OILICHUBAHMUS
YCTHOT'O
ompoca
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[IponsunyThiif 1. PaboTa Ha 3HaTh:

y4eOHBIX METO/IbI coopa,
3aHATHUAX 00paboTKu u
2. aHaau3a
CamocrosiTenpHas | HHPOpPMAIUH;
pabota MaTeMaTHYeCKue
METOABl  PEIICHHS
TUIIOBBIX
YIPaBICHYECKUX
3a1a4

Ymers:
CaMOCTOSTEJIBHO
OCYLIECTBJIATh
NOUCK MH(popMauu
u croco0oB
peLeHus o
MOy YCHHOMY
3aJJaHHUIO,
HCIIOJIB3YS
COBpPEMEHHBIE
MHTEJUIEKTYAJIbBHBIE | Y CTHBIA OIIPOC
nH(GOPMaIMOHHO-
aHATTUTHYECKHE [IpakTryeckast
CUCTEMBI MOJIrOTOBKA
Baaners:
MaTeMaTU4YEeCKUMU
METOAAMHU PEIICHHS
TUIIOBBIX
YIPaBICHYECKUX
3ajay;
COBPEMEHHBIMHU
MeTonamMu  cbopa,
00paboTku u
aHaim3a
HKOHOMHYECKUX
JTAaHHBIX,
HEOOXOOUMBIX IS
pereHus
poeCCUOHATBHBIX
3a1a4 u
000CHOBaHMUS
NPUHUMAEMBbIX
pemieHuit B cdepe
yIpaBJeHUs

IIIxana
OILICHUBAHMUS
YCTHOT'O
ompoca

[Ixana
OLCHUBAHUA
MPaKTUYECKOU
MOATOTOBKU

IIkajia oneHMBaHUs YCTHOIO ONPOCA

Kpurtepun oueHnBanus

Banasl

BBICOKAA aKTUBHOCTB HA MMPAKTUYCCKHUX 3aHATUAX, COACPKAHUC U U3JIOKCHUC
Marcpuraia OTIN4aCTCA JJOTHYHOCTBIO U CMEICIIOBOM 3aBCPUICHHOCTBIO, CTYACHT
IMMOKa3aJI BJIaACHUEC MaTCPpHUAIIOM, YMCHUC YCTKO, apIr'YMCHTHPOBAHO U KOPPEKTHO
OTBCYACT HA MMOCTABJICHHBIC BOIIPOCHI, OTCTAWBATH CO6CTBCHHYIO TOYKY 3pCHUS.

10

y4acTuc B pa60Te Ha NPAKTUYCCKUX 3aHATHUAX, U3JIOKCHHUC MAaTCPpUaJia HOCUT
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MPEUMYILECTBEHHO ONMCATENIbHBIN XapaKTep, CTYACHT MOKa3ajl JOCTATOYHO
YBEPEHHOE BJIAJEHUE MAaTEPUATIOM, OJTHAKO HEAOCTATOYHOE YMEHUE YETKO,
apryMEHTUPOBAHO U KOPPEKTHO OTBEYAET HA MMOCTABJICHHBIE BOIIPOCHI U
OTCTanBaTh COOCTBEHHYIO TOUYKY 3PEHUS.

HHU3Kasd aKTUBHOCTH Ha MPAKTUYCCKUX 3aHATHAX, CTYACHT IIOKa3ajl HCYBCPCHHOC
BJIAAICHUC MAaTCpHUAJIOM, HCYMCHUC OTCTAUBAThH CO6CTBCHHYIO IIO3HUIIMIO U
OTBCYATh HA BOMPOCHI.

OTCYTCTBHE AKTUBHOCTH HA MPAKTUYECKUX 3AHITHUSIX, CTYACHT IMOKa3aja HE3HAHUE
Marepuaa 1o CoACpKaHuI0 TUCIUILTAHEL.

HIkaja oueHMBaHUs NPAKTHYECKON MOATOTOBKH

Kpurepuu onieHuBaHust banbl
BBICOKAasl aKTUBHOCTh Ha MPAKTUYECKON MOJATOTOBKE, BHIMIOJIHEHBI BCE 5
HEOOXOIMMBIE PAacCUeThI U 33/1aHUSI CPOPMUPOBAHBI BBIBOBI, TAHBI
pPEKOMEHIalluU
CpeIHAsl aKTUBHOCTh HA MPAKTUYECKON MOATOTOBKE, 2

CpeaHssd aKTUBHOCTD Ha HpaKTHHCCKOﬁ IIOATOTOBKEC, BBIIIOJIHCHBI HC BCC
H€06XOI[I/IMI)I€ PACUCTHI M JOIMMYIICHBI OIHI/I6KI/I, HCTOYHOCTH B PCKOMCH AANAX

HHU3Kasid aKTUBHOCTH Ha HpaKTquCKOﬁ IIOATOTOBKEC, HC BBIITIOJIHCHBI 0

H€O6XOI[I/IMI)I€ PACUCTHI M JOMMYIICHBI OIHI/I6KI/I, HET BBIBOJOB U peKOMeHI[aHI/II\/JI

5.3. TunoBble KOHTPOJbHBbIC 33/laHUSl WJIM HMHbIe MATepHAJIbl, He00XOAMMBbIC I OLEHKH
3HAHWI, YMEHHH, HABHLIKOB M (MJIHM) ONbITA [AeATEJbLHOCTH, XAPAKTEPU3YHOIIHX
(opMupoBaHusI KOMIIETEeHIIHII B polecce 0CBOCHUsI 00pPa30BaTeJIbHON NPOrpaMMbl

IIpumepHbIii NepedYeHb BONPOCOB K YCTHOMY OIIPOCY

1. Buasl matpun. Onepanuu Haj MaTpULIAMU.

2.CucTtemMbl TMHEWHBIX aNredpandecKux ypaBHEHUH.

3.OQHOPOAHBIE CUCTEMBI YPAaBHEHHH.

4.JIvHeliHble Oniepaluy HaJl BEKTOPaMH.

5. CkansipHOe MpOu3BEIeHNE BEKTOPOB.

6. EBKIM1I0BO TPOCTPaHCTBO

7. BbluncieHne yriioB MeXay NpsIMbIMH, IUTOCKOCTSMU, MPSIMOM U MJIIOCKOCTBIO.
8.Omnepannu Hax MHOKecTBaMu. OObeAMHEHHUE, TIEpEeCeUeHUe, JOTIOTHEHUE, PA3HOCTD.
9.YucnoBele MOCIE10BATENbHOCTH, X CBOMCTBA.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

HccnenoBanue pyHKIMH U TOCTPOCHUE TPA(UKOB.

OcHOBHbIE 3JIeMeHTapHble PYHKIMH U UX TPaPUKH.

[Ipenen pyHKIMM B OECKOHEUHOCTH U B TOUKE.

HenpepbIBHOCTh PYHKLIMHU B TOUKE U Ha OTPE3KE.

Cxema BBIYUCIIEHUS TPOU3BOJHOM.

[Ipou3BoiHBIE NPOCTEUIINX 3JIEMEHTAPHBIX (PYHKIHUI.

OkctpemyM pyHkuuu. Touku neperuoda.

OO6mas cxema uccnenoBaHus QyHKIHMHA U OCTPOCHUE UX TPa(UKOB.
HenocpencrBennoe nHTErpupoBaHue (PyHKITUH.

OmnpeneneHHblil nHTErpaj. Beruncnenue onpeaeneHHOro MHTErpaa.
CrnyualiHble B IMUMHBI U UX 3aKOHBI pacIpeieICHHUS.
Knaccudukanus ciyyaitHbIX COOBITHIA.

I'paduueckoe n3o0pakeHre CrydyaHbIX COOBITHM.

[Ipumeps! BBIYMCICHNS BEPOSTHOCTEN CIIy4aifHOI'O COOBITHSL.

VY cnoBHBIE BEPOATHOCTH.

IIpuMepHBbIii NepeyeHb BONPOCOB K 3a4eTy
22
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1. Martpuiel. Oneparuu HaJ MaTPUIIAMH.
2. Onpenenuteny KBaapaTHeIX MaTpull. CBOWCTBa onpeenuTeneil.
3. Munops! 1 anredpandeckue nonoiaHeHus. Teopema Jlamnaca.
4. OO6patHas maTpula. Panr maTpuiis.
5. Kputeprn cOBMECTHOCTH U ONPEEIEHHOCTH CUCTEMBI TMHEHHBIX alre0OpanyecKux ypaBHEHHUM
(CJIAY). Onnoponnas CJIAY.
6. Metonasl pemienust CJIAY. Pelienne MaTpu4HbIX ypaBHEHUH.
7. IIpsAmas Ha mIocKoCTH. PasnnuHblie BUABl YPAaBHEHUS MIPSMOA.
8. VYcnoBue napayuienbHOCTH U NEPIEHANKYISIPHOCTH IPSIMBbIX.
9. [TonsTue Bekropa. Onepannu HaJl BEKTOPaMH.
10.  CkanspHOe npou3BEIEHNE BEKTOPOB U €r0 CBOMCTBA. EBKIINI0BO MPOCTPAHCTBO.
11. MHuoxecTBa. Oniepaii HaJi MHOXECTBAMH.
12.  Onpenenenne GyHKIUH, CIIOCOOBI e 3ananus. OOpaTtHas GyHKIUs, CIIOKHAS (QYHKIIHS.
13.  OcHOBHBIE 37IeMEHTapHbIe (PYHKIUH U UX TpaPUKH.
14.  IlepBblii U BTOpO 3aMeyaTeNbHbIE IPEAEIBI.
15.  HenpepsiBHOCTh pyHKIMH. Knaccuukanus Touek paspbiBa.
16. IIpousBognass. I'eomerpudecknid CMBICH NPOU3BOAHOM. IIpom3BomHBIE 3IIEMEHTapHBIX
GbyHKIUH.
17.  TlpowusBogHas oOpatHOU pyHKIMH. [Ipon3BOAHAS CIIOKHON (DYHKITHH.
18.  IIpaBuia BbIYMCIIEHUS MPOU3BOIHBIX.
19.  DxcrpemyM QyHKIWH, TOUKH TIeperuoa.
20.  AcumnToTsl rpaduka GyHKIUH.
21.  OO6mas cxema uccieoBaHus PyHKIIH.
22.  ®OyHKIMHU HECKOJIbKHUX NepeMeHHbIX. [loHsTne npeaena.
23. [Tpon3BoAHBIE BEICIINX TOPSIAKOB.
24.  HeoOxoauMmble U T10CTaTOYHBIE YCIOBUS SKCTpeMyMa (DYHKIMM JABYX EPEMEHHBIX.
25.  IlepBooOpasHas (GyHKIMHU, HEOMIPEICICHHBIN HHTETPAJl, €T0 CBONCTBA.
26. Tabnuia MHTETpaIOB MPOCTEHIINX AIEMEHTAPHBIX (PYHKITUH.
27.  MeTozpl BEIYUCICHHS HEOTIPEIEIIEHHOTO HHTErpaja (3aMeHa epeMeHHON, HHTETPUPOBAHKE TIO
YJacTsM).
28.  OmnpeneneHHbIN UHTErpa — 3aa4a O IJIOLAAN KPUBOJIMHEWHOHN Tpaneuy.
29. Brruucnenue onpenenensoro uaterpaina. @opmyna Hetotona-Jleitonuna.
30.  HecoOcTBeHHBIE HHTETPAIIBI.
31. Crnyuaitroe coositue (CC). Kmaccudukamnus u anredpa CC.
32.  Beposarnocts CC. Onpenenenue BepositHocT CC.
33. TeopeMsl cioxxeHus: 1 yMHOXeHHs BepositHocTel. HezaBucumbie CC.
34. ®opmyiia onHOI BeposTHOCTH U (opmyna baifeca.
3aganne Ha NIPAKTHYECKYIO MIOATOTOBKY
1 -1 3
A=12 4 1
3 3 4
3AJTAHME 1 CryneH4aTbM BUIOM MaTpPULIbI , IIOJIyYEHHBIM C TIOMOIIBIO
3JIEMEHTapHBIX peoOpa3oBaHUi, SBISETCH. . .
1 -1 3
0 6 -5
0O 0 0
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1 -1 3)
0 _5
, \3 13
1 -1 3)
0 -5
; 0 6 -5
1 -1 3 )
, \0 6 -5

1 -3 2 -1
A - j -
3AJIAHME 2 Eciu - 0 u ! 3 , TO MaTpHIla C=A-25 pyeer BULL...

(-1 —2]
(-3 —5}
5\ 0 -6
(-3 —1]
3, 4 6
(-3 —4]

3AJTAHME 3 Onepanyst npou3BeAeHHsI MAaTPUL] IPABUIIBHO OINpPEAEIEHa 111 MaTPUYHOIO
YMHOXXEHUS BHJA ...

e
G ol o)

3AJTAHUME 4 YcraHOBUTE COOTBETCTBUE MEXy CUCTEMOI JIMHENHBIX YPABHEHUN U €€ pacIMpPEHHOU
MAaTpHUIIEH.
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(S5x1-2x5 +3x3 = -1,
4 SIZ—ZIBZ—S,
- —4=0
L L 2x1+x5
(S5x1+2x3 —3x3 =0,
< 3 -2x5,+3=0,
5 L — 235 +x9=-4
[~ Sxi+3x5+3=0,
4 5I1—2I2=4,
—2xX+x%3-5=0
3. ¢ 13
—5I2+3I3—3=ﬂ,
23X X, —2x5 = -4,
- 5=0
4 L 21 +X5 +
0 -5 3 3
501 -2 -4
-2 1 0 -5
1.
-5 0 3 -3
5 -2 0 4
-2 0 1 5
2.
-5 3 -3 0
5 1 -2 -4
-21 5 0
3.
50-2 3 -1
0 5 -2 -3
-2 1 0 4
4.
52 -3 0
5 0 -2 -3
0 -2 1 -4
5.
5 -2 3 0
0 5 -20
-2 1 0 0
6.

1 -2

"

3AJJAHHUE 5 Matpuiie { ] COOTBETCTBYET KBaJipaTHuHas (hopMma ...
1 x? - 4xy + 3 },2
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) 3x? - 4xy + 3},2
x?+ 4xy — 3}?2

3.
4 x2—2xy+3y2
21 -7
3 0 2
3 2
3AJAHHME 6 Paznoxenue onpenenurens 10 TPEThEU CTPOKE UMEET BUJ ...
21 -7
‘1 -7 2 -7 2 1‘
3 0 2=-3 +2. -
0 2 3 2l 3 0
32 1
21 -7
1 -7 2 -7 21
3 0 2=-3 -2 -
, 0 2 3 2130
2. B2 1
21 -7
-7 2 =7 2
3 0 2|=3 -2 +
3 2 ) 0 2 3 2l 30
3. -
21 -7
1 -7 2 -7 2 1
3 0 21=3- +2- +
3 2 ) 0 2 3 2013 0
4 2

3AJJAHUE 7 HaumeHbiiee 3Ha9CHHUE Y 13 o6macty sHaueHwit byHKIII

y=35x" +10x -1
paBHO...
1. -6

2. -26
3. -2
4. -1
3AJJAHMUE 8 YcTtaHOBHUTE COOTBETCTBUE MEXKY MPEEIOM U €T0 3HAYCHUEM

) x3 +43r;2 +1
lim 2 -
1777 3x +2x7 42
o oxttrex+2
111113—

5 e xT t4x +1
o oxtrexi 2
lim 3 >

3 e xT H2xT dx

6x° +2x° +3

lim :
4 7% 3x" tx-1

2

1. 3

1

2. 3
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3. 0

4. ©

3AJTAHHUE 9 YrnoBoii k03¢ duimeHT kacaTeabHOM, IPOBEACHHON K rpaduKy QyHKIUH

¥ =s8n2x +3x
1.

B TOUKe * = D,paBeH

AW W=

2.
3.
4
Inx

3AJIAHUE 10 [TpousBoanas yHKUMH ~  paBHA...

1
1 A ’
1
2. & ’
1-Inx
3 = ’
1+Ilnx
4. & ’
3AJIAHHUE 11 TlpousBoHast BTOPOro mopsiaka GyHKIUN y =In10x HWMEET BU/I. ..
1
S
1
5 lox?
1
3, %
10
4 X
2

—_ x .
3AJTAHMUE 12 HauGonsbiee 3HaueHNe QyHKIUH y=-2e Ha OTpe3Ke [D"l] PaBHO ...
3

X+F

3AJIAHME 13 Yacthas npousBoaHas GyHKun £ — € 10 TIEPEMEHHOMN Y B TOUKE

M(D; 1) paBHa...
1. 3
2. e
3. 2e
4. 3e

3AJTAHHUE 14 IlepBoo6pa3zubiMu GyHKIUN y =smnl0x SIBJISIFOTCA . ..
1. —cosl0x —45
) -0.1cos10x
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-0,1cos10x + 31
4 10cos10x

3AJIAHHUE 15 HenyneBast pyHKuus y=J) SIBJISIETCS HEYETHOM Ha OTpE3Ke [_ 3,3 ] . Torma
5
[ Fxp
=2 paBeH. ..

)
2] £ ()
1]

1L
ng(x)six

2.
3. 0
1-\
10[ £ (x)dx
4 0

3AJIAHMUME 16 OnpeneneHHblid HHTETPaJl, BbIPAXKAIONIMH TJIOIIAAb TPEYTOJIbHUKA C BEPLIIMHAMU

(0;0); (2:8); (0;8)

, IMECT BH] ...
2
| (8- 4x)dx
1. 0
2
|4xd:=:
2. [
2
|(4x—8)dx
3. 0
20 x
|[E——]dx
4, U 4

3AJTAHHUE 17 UrpansHast KOCTh OpocaeTcst OJiH pa3. Torma BeposSTHOCTh TOTO, UTO HA BEpXHEH
T'PaHU BBINAJET He foJ1ee mpex 04K06, PaBHa. ..

1
1 6
1
2 3
1
3. 2
2
45

3AJIAHHME 18 Ilo orieHKam 3KCIIEpTOB BEPOATHOCTH OAHKPOTCTBA IS ABYX MPEIIPUATHH,
MIPOM3BOAIINX PA3HOTHUITHYIO MPOAYKITHIo, paBHbI 0,2 u 0,35. Toraa BepoATHOCTh OaHKPOTCTBA 000MX
NPEANPUATHN paBHA. ..

0,52
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0,07

0,55

0,7

3ATAHHUE 19 CoObiTue 4 MOXKET HACTYIUTb JMIIb IIPH YCIOBUU MOSBIEHHS OJHOTO U3 JIBYX

. b B .
HECOBMECTHBIX COOBITHH ~ 1 M ~ <, 06pa3ylomuX MONHYIO TPYIITy COOBITHi. I3BECTHBI BEPOSATHOCT

P(B)=1 PasB) =1, passy=1
u yCHOBHBIe BepOﬂTHOCTH 2 . TOFHa BepOﬂTHOCTB
P(4)
paBHa e
1
1. 2
2
2. 3
1
3, 3
3
4 4

SAI[AHﬂE 20 U3 renepanbHOM COBOKYIHOCTH M3BJIeU€Ha BEIOOpKa 00bema n=50:

5 |1]2]3]4

i 10 |ny |87
Torna n; paseH...

1. 9

2. 25

3. 50

4. 26

3AJIAHHME 21 Jlaner ynkumn cipoca £+ 1w npesnosenns © = 2p+3

TOBAapa. Torna PAaBHO6eCHan UeHa paBHaA...
1. 5

, TIe p — 1IeHa

L
W O\ —

3AJAHUE 22

Bbruncaurtn:
21 _ PN
(2)(F D+C % )

3AJAHHME 23

HaiiTn ykazaHHble MUHOP U ajiredpandeckoe J0NMOJHEHHE K 3J1eMeHTaM MAaTPHIbI.
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2 1 3 3
32 45
I
32 32
3AJIAHHE 24

Jliist 3amanHOM MaTpuIlbl A HaiiTh oOpaTHyro Matpuily. [IpoBecTr mpoBepKy.

1 0 1
A= (—1 1 1)
2 -3 3

3AJIAHME 25

SBasiercd JIM CHCTEMA BEKTOPOB JMHEHHO He3aBUcHMMO. OmnpeneJuTh ee paHr (PacmosioKuB
BEKTOPBI KAK CTPOKH MATPHUIIbI)

a, =(2;-13;4). a,=(-3;0;2;3) . a, =(9;-3;7;9) . a, =(-5;1;,-1;-1) .

’

3AJIAHUE 26

Pemuts cucremsl ypaBHeHuit merosioM ["aycca u Kpamepa, cpaBHUTH OTBETHI

Hxy —x; +x3 =6 {x; —2x, +x3 =9|

3AIAHHME 27

PemnTh cucTeMbI THHEHHBIX AJIreOpanydecKux ypaBHeHU (He 00a3amenbHo)
X, +x,+2x,+3x, =1
X =X, +3x+x, =6 X, +2x,4+3x, —x, =4
Tx,+5x%,—Tx,—x, =8 2x,+3x, —x; —x, =—6

x1+8x2—18x3—5x4=—6; X, — X, —2x,+10x, =10

a) 0)
3AIAHHME 28

Pemnts cucteMy JTMHENHBIX OHOPOIHBIX YPaBHEHUN

3x,—x, +3x;+2x, +5x,=0

5x,—3x,+2x; +3x, +4x, =0

x,—3x,—5x,—7x,=0

7x,—5x, +4x, +x,=0

3AJAHHME 29

3anucaTh KOOPAUHATHI TOUKH A B NMOJIAPHOM cucTemMe, Touku B - B 1ekapToBoii cucreme A(2;
-1)uB(2;-")

3AJJAHUE 30
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Jis mpsiMOi Ha IJIOCKOCTH, 3aJaHHOH OOIIMM YpaBHEHHEM, BBINHUCATH BEKTOP HOPMAJIH.
3anucaTh ypaBHeHue npamoi (AB). 4x — 2y —5=0, A(1,;-2), B(3,7)

3AJJAHHME 31

. .2
HaiiTu npeneasi: a) lim
x—3

—Vx-3 . 2-5x . sin5x . x347x%-25
———; 0) lim ; B) lim ;7)) lim ————
2 x—0 4x x—00 2X3+4x2—5

49—x x>7 x2-5’
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l.
2.

CKOJIbKO TPEX3HAYHBIX YUCENI MOKHO COCTaBUTH U3 D 5, 6, 8, 7, 1?

CKONBKMMHU CTIOCOOaMU M3 KOJIONBI, cojepskamiei 36 kapT, MOXHO BbIOpaTh MO OJHOM KapTte
KaXKI0U MacT?

B copeBHOBaHMAX y4acTBYIOT 8 KOMaHI. CKOJBKO CYyIIECTBYET Pa3IUYHBIX BO3MOXKHOCTEHN
3aHSTh KOMaHJiaM IepBbIe J1Ba MecTa?

Ha xaxmoi#t u3 7 0JMHAKOBBIX KapTOUEK HareyaTraHa oJiHa U3 cleayromux OykB: a, T, K, U, H, D,
c. Haiitu BeposTHOCTH TOTO, YTO HA MATH B3ATHIX HAYraJ U PacIOJIOKEHHBIX B PsII KapTOUKaX
MO>KHO Oy/IeT IPOYHUTATh CIOBO "KHHTA".

[MonOpackiBatoT nBEe WrpajbHBIE KOCTH. HaliTh BEpOATHOCTH TOTO, YTO HAa HHUX B CyMMeE
BBINA/AET MATh OYKOB

B ypHe 6 Genbix u 5 yepHbIX 1mapoB. M3 ypHBI 0JHOBPEMEHHO BBIHMMAIOT JABa mapa. Kakosa
BEPOSITHOCTH TOTO, 4TO 00a 11apa Oesnble

BeposiTHOCTE caum 3K3aMeHa MepBbIM CTyJeHTOM paBHa p(A) = 0,7, a BropeiM p(B) = 0,5.
KakoBa BepOSITHOCTb TOTO, YTO IK3aMEH CACT XOTsI Obl OJIUH CTYIEHT?

Jlig yyacTusi B COPEBHOBAHUSAX BBIIEIWIN 8 CIIOPTCMEHOB, CPEIU KOTOPBIX 2 -MacTepa CIopTa,
3 1-psanHuku u 3 2-pa3paaHukd. BeissiBaercs oquH crioprcMeH. HaliTu BEpOSTHOCTH TOTO, YTO
OH BTOPOPA3PSIIHUK, €CIIU OH HE OBLJI MAaCTEPOM CIIOpTA.

Tpu KypcaHTa CTpPENAIOT U3 MUCTOJIETA IO MULIECHU. BEpOATHOCTh NMOpaXkeHUsT MUILEHU U1 1-
ro kypcanta paBsa 0,5, nns Broporo -0,9, st Tpetbero - 0,3. HailTu BeposSTHOCTh TOTO, 4TO B
MHUILEHb MONaJeT XOTs Obl OIUH KypCaHT.

5.4. MeToauyeckue MaTepHAJIbl, ONpeIesiolne MPoleaypbl ONEeHUBAHUA 3HAHWIA, YMeHHId,
HABBIKOB M (MJHM) ONBITA [eSTeJbHOCTH, XaAPAKTEePU3YIOIIUX JTanbl GopMupoOBaHUS
KOMIIETeHIIHIA.

OCHOBHBIMHU (hOPMAMHU TEKYIIIETO KOHTPOJIS SIBIISTIOTCS. YCTHBIN ONPOC, MPaKTUYeCKast OrOTOBKA.

MakcumanpHOe KOIN4eCTBO 0aIoB, KOTOPOE MOXKET HaOpaTh 00YUAIOLIUICS B TEUCHHE CEMECTPA
3a pa3iau4uHble BUIBI paboT — 80 6amios.

MIkana oueHNBaAHUA 3a4YeTa

Kpurtepnu onenuBanus HNuTepBan
OlleHMBAHUSA
CTYJEHT OBICTPO U CaMOCTOSITENIbHO TOTOBUTCS K OTBETY; IIPU OTBETE 16-20

MOJTHOCTBIO PACKPBIBACT CYIIHOCTh MIOCTABJICHHOT'O BOIIPOCA; CIIOCOOEH
MIPOUJUIIOCTPUPOBATH CBOM OTBET KOHKPETHBIMH NIPUMEPAMU; JEMOHCTPUPYET
MIOHMMaHHe MPOoOJIEeMBbl U BHICOKUN YPOBEHb OPUEHTHPOBKH B HEH;
(bopMyIHpyeT CBOH OTBET CAMOCTOSITEIIBHO, UCIOJIB3YSI JIUCT C MACEMEHHBIM
BAapPMAHTOM OTBETA JIMIIB KAK ONOPY, CTPYKTYPHUPYIOILYIO X0 PacCyKACHHUS

CTYZEHT CaMOCTOATEIIbHO TOTOBUTCS K OTBETY; IIPU OTBETE PACKPHIBACT 11-15

OCHOBHYIO CYILIIHOCTb IIOCTABJICHHOT'O BOIIPOCA; AEMOHCTPUPYET IIOHUMAHUE
MpOoOJIEMBI M JOCTaTOYHBIN YPOBEHb OPUEHTUPOBKH B HEM, PU ITOM
3aTPYAHACTCS B IPUBEACHUN KOHKPETHBIX IPUMEPOB.

CTYJICHT TOTOBHUTCSI K OTBETY, MPUOETasi K HEKOTOPOH TMOMOIIHU; TTPU OTBETE HE B 6-10
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ITOJIHOM 00BEME PaCKpBIBACT CYIIHOCTD IMOCTABJICHHOT'O BOIIPOCa, OJHAKO, ITPU
9TOM, AICMOHCTPHUPYCT NIOHUMAHNC HpO6J'ICMLI.

CTYJEHT MCTIBITHIBAET BBIPAXKEHHBIE 3aTPYAHEHUS IIPH MOATOTOBKE K OTBETY, 0-5
MBITAETCS BOCTIOIB30BATHCS HEIOMYCTUMBIME BHIaMHU TIOMOIIIH; TIPU OTBETE HE
PacKpbIBAaET CYIIHOCTD MMOCTABIIEHHOTO BOIIPOCA; HE OPUEHTUPYETCS B
paccmaTpuBaeMoil mpobieme; Oka3piBaeMasi CTUMYIUPYIOIIAsi TOMOIIb U
3a/laBaeMble YTOYHSIOILIUE BOIIPOCHI HE CITIOCOOCTBYIOT 00Jiee MPOTyKTUBHOMY
OTBETY CTYJEHTA.

HToropas mkaja oueHUBaHUS pPe3yJbTaTOB 0CBOCHUA TUCHUIIIMHBI
Hrorosass omenka mo JUCHUIINIMHE BBICTABIACTCA II0 HpHBeHeHHOﬁ HWKE IIKaJIC. HpI/I
BBICTABIICHUH HUTOTOBOM OIICHKH npenoaaBaTejicM Y4YUTLIBACTCA pa60Ta OGy‘-I&IOH.[CFOC}I B TCUCHHC
OCBOCHUA NUCHUIIJIMHBI, 4 TAKXKE OLICHKA I10 HpOMC)KYTOqHOﬁ arrecranuu.

banbl, nony4eHHbIe CTYACHTOM MO TEKYIIEMY OreHka B TpaJUIIMOHHOM cucTeMe
KOHTPOJTIO M IPOMEKYTOYHON aTTeCTaIlluu
41 -100 3auyTeHo
0-40 He 3aureno

6. YYAEBHO-METOANYECKOE U PECYPCHOE OBECIIEYEHHUE JUCIHHUIIJIMHbI
6.1. OcHoBHas tUuTEpaTypa

1. Cmarun, b. I. DxoHOMHKO-MaTeMaTHYECKHUE METOBI : y4eOHHK 1y1s By30B / b. . Cmarun. — 2-¢
u31., ucnp. u non. — Mocksa : U3narensctBo FOpaiit, 2023. — 272 ¢. — (Bricmee obpa3oBanue). —
ISBN 978-5-9916-9814-6. — Texcr : anextponnsiid / ObpazoBatenbHas miargopma FOpaitt [caiir].
— URL: https://urait.ru/bcode/514013

2. ®omuH, I'. II. DKOHOMHKO-MAaTEMATUYECKHE METOAbI U MOJEIH B KOMMEPYECKOU NESITEIBHOCTH :

yuebHuk Uit OakanaBpos / I'. II. ®omun. — 4-e uzn., nepepad. u gon. — Mocksa : M3naTenscTBO
Opaiir, 2021. — 462 c¢. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-9916-3021-4. —
Texcr : onexktponnslid // OGOpa3oBatenpHas matdopma IOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/487904

3. Kocuukos, C. H. MaremaTndeckne METO/Abl B SKOHOMHKE : yueOHoe mocobue ans By3oB / C. H.
KocuaukoB. — 2-e u3z., ucnp. u gomn. — Mocksa : M3natensctBo FOpaiit, 2023. — 170 ¢. — (Bsicmiee
obpazoBanue). — ISBN 978-5-534-04098-2. — Tekct : osnexTpoHHbIi // OOpa3oBarenbHas
mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514178

6.2. lonoTHUTEILHAS JIUTEPATypa

1. Kpemep, H.III. Jluneitnas anre6pa [Tekcr] :
yueOHUK u npakTukyMm Juist By3os /H.III. Kpemep, M.H. ®puaman. - M. : FOpaiir, 2014. - 307c.
2. Kpemep, H.III. Maremarndeckuii aHaau3

[Tekct] : yuebnuk u mpaktukyMm s By3os / H.II. Kpemep, B.A. Ilytko, U.M. Tpumun. - M. :
HOpaiiT, 2014. - 620c.

3. OpnoBa, N.B. DKOHOMHKO-MaTeMaTH4eCKOE
MOJICIMPOBAaHUE [DIJIEKTPOHHBIN pecypc]: MpakT. Mocobue Mo pemieHuto 3agad. - 2-¢ u3d. - M.:
By3oBckuii Y4eOHUK, 2014. - 140 c. - Pexum JOCTyIIa:
http://znanium.com/bookread2.php?book=441616

4. XycHytauHos,  P.III. OKOHOMUKO-

MaTeMaTH4ecKue MeTonbl U Moaenu [Tekct] : ydeb. mocobue mnsa By3oB. - M.: Uadpa-M, 2014. -
224c.

6.3. Pecypcobl nHGOpPMALMOHHO-TEJIeKOMMYHUKAUMOHHOM ceTH «AHTEepHEeT»
e CaiiT npuKJIaHON MaTeMaTHUKH JUISI CTYICHTOB | MpernoaBaTeeid http:/ www.exponenta.ru/ .
32




http://www.konsalter.ru/biblioteka/mathematics.htm

Marepuainsl 31eKTpOHHON OMOITUOTEYHOM CHCTEMBI Znanium.com.

www.rustud.ru

web-Bepcus yaeOHOro Kypca

www.dfe3300.karelia.ru

www.allmath.ru

Pecypc: http://www.helen.ukrbiz.net/index.htm

Pecypc: http://matembook.chat.ru/

y4eOHUKH, JIEKIIUU, CAIThI, MpuMepbl: http://www.matburo.ru/st_subject.php?p=vm

7. METOAUYECKHUE YKA3AHMUS 11O OCBOEHMIO JUCHUTIJIMHBI

1.MeToanyeckne peKOMEH AU T10 TIOJITOTOBKE K MPAKTUUECKUM 3aHATHSIM.
2.Meroauueckre peKOMEHIAINH 110 OPTaHU3AINHA CAMOCTOSTEIFHON pa0OThI 1O UCIUTIIMHAM.

8. TH®OPMAIIMOHHBIE TEXHOJIOTI'MU 1A OCYIECTBJIEHUA
OBPA3OBATEJIBHOT'O ITPOLECCA IO JUCIUITJIMHE

JIneH3uoHHOE MPOrpaMMHOe odecrieyeHune:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopMannoHHbIe CIPABOYHbIE CHCTEMbI:
Cucrema 'APAHT
Cucrema «KoncynsrantlInrocy

IIpodeccnonanbHbie 0a3bl JAHHBIX

fgosvo.ru - [Topran denepanbHBIX TOCYAAPCTBEHHBIX 00PA30BATEIBHBIX CTAH/IAPTOB BBICIIIETO
o0pa3oBaHUs

pravo.gov.ru - ObunuansHeI THTEPHET-MIOPTAI TPAaBOBON MHGMOPMAITUU

www.edu.ru - ®enepanpHbii opTan Poccuiickoe odpazoBanue

Cpo0oHO pacnpocTpaHsieMoe IPOrpaMMHoe o0eciedeHue, B TOM YHCJIe 0Te4eCTBEHHOI 0
NPOU3BOJACTBA

OMC IIneep (1 Bocnipou3BeIeHUs DIEKTPOHHBIX YueOHbIX Moayeil)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

MarepuanbHO-TeXHHUECKOE 00ecrieueHre JUCHUILUIMHBI BKIIOYAET B ce0sl:
- yudeOHbIE ayIUTOpPUM [Js TPOBEACHUS YUYEOHBIX 3aHATUM, OCHAILlEHHbIE OOOpYIOBAaHUEM U
TEXHUYECKUMHU CpPEJCTBAMU OOYyUYCHHMS: yueOHOl MeOenblo, JOCKOHM, JeMOHCTpPAlMOHHBIM
000pyI0BaHNEM, IEPCOHATIBHBIMH KOMITBIOTEPAMU, IPOEKTOPOM;
- TOMELIEHHs JUIsl CaMOCTOSITEIbHOH paboOThl, OCHAIEHHbIE KOMIBIOTEPHOH TEXHMKOH C
BO3MOXXHOCTBIO TOJKItoueHueM Kk cetn «lHTepHer» M oOecnedyeHueM JocTyma K 3JIEKTPOHHOM
MH(pOPMaLMOHHO-00pa30BaTeNbHOM cpelie.
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