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1. INTAHUPYEMBIE PE3YJIBTATBHI OBYUEHUS
1.1. Hean u 3apaum AUCHUILIHHBI

[enbr0 M3ydeHUs: NUCUUIUIMHBL SBISETCS IMOJYYEHUE CTYJECHTAMH IPEICTABICHUS O MECTE U POJIU
MaTeMaTUKU B COBPEMEHHOM MHUPE, MUPOBOM KYJIBTYPE M UCTOPUHM, O MAaTEMaTUYECKOM MBIILICHUH,
MHAYKUMA W JACAYKUMUM B MaTE€MaTUKE, MPUHIMUIAX MATEMAaTUYECKUX PACCYKICHUH U
MaTeMaTHYECKUX J0Ka3aTeIbCTB, O JIOTUYECKUX, TOTOJOTHYCCKUX U alreOpanvecKuX CTPYKTypax Ha
MHOKECTBE, TEOPUU BEPOSITHOCTEHM M MATEMATHYECKOW CTAaTUCTUKE, O pOJM MATEMATHKUA B
T'YMaHUATAPHBIX UCCIICIOBAHUSAX.

3agaum JUCHMNJIMHBI:
1. 03HaKOMHUTB CTYIEHTOB C TEOPETUIECKUMH OCHOBAMH TUCLIUILTHHEI,
2. (opMUpOBaHHE Yy CTYJEHTOB JIOTHYECKOTO MBIIUICHUS, CIIOCOOHOCTEH K TOYHOW IMOCTaHOBKE
3a/1a4 U ONPEICICHHUIO TPUOPUTETOB TP PELICHUH MPOPECCHOHATIBHBIX MPOOIIeM;
3. mpuoOpeTeHHe CTYACHTAaMHM YMEHHS aHAIM3UPOBATh MOCTYNAOUIYI0O HH(POPMALMIO U JENaTh
JIOCTOBEpPHBIE BBIBO/IbI HA OCHOBaHHH ITOJTyYEHHBIX PE3YIIHTATOB.

12. IlnaHupyemble pe3y/bTaThl 00y4eHUsl

B pe3ynbraTe 0CBOCHUS NUCIUTUIHHBI Y 00y4JaromuXxcsi POPMHUPYIOTCS CIEAYIONINE KOMIICTCHIIUN
OIIK-2. CnocobeH ocymiecTBIATh cO0p, 00pabOTKy UM aHATU3 JaHHBIX, HEOOXOAMMBIX NSl pEIICHUs
MTOCTABJICHHBIX YIPABJICHUECKUX 3aJlady, C WCIOJIB30BAHUEM COBPEMCHHOTO HMHCTPYMEHTApUS H
MHTEJUIEKTYAIbHBIX HH()OPMAIIMOHHO-aHATUTHYECKUX CUCTEM.

2. MECTO JJUCIUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

JlucturuinHa BXOJUT B 00s3aTeNbHYIO 9acTh bioka 1 «/lucturummHbl (MOIYIN)» U SIBISICTCS
00s13aTeNBbHOM ISl U3yUYCHUS.

N3yuenne HAUCHMIUIMHBI HEOOXOJUMO I JAJbHEWIIEro YCHEIIHOTO OCBOCHHUS TaKUX
mucuuminH Kak: «Teopust cratuctukun», «CoBpeMEHHbIE METOAbl OOpaOOTKM M aHanmu3a JeNOBOU
nH(OPMALIUNY», & TAKXKE IPU HATMCAHUH BBITYCKHOW KBAJTM(UKAIMOHHON PAOOTEHI.

OcCHOBHbBIE TIONIOKEHHUSI TUCIUILUIMHBI JIOJDKHBI OBITh HCIOJB30BaHBl BO B3aHMMOCBS3H C
JTATbHEHIIINM U3Y4eHHEM TUCIMIUIAH MPOPECCHOHABHO ITUKIIA.

3.0 bEM U COAEPKAHUE JUCIUIIJIMHBI

3.1. O0beM JUCHUIIINHBI

IToxa3arens 00beMa AMCHUILIHHBI ®opma o0yueHus
OuHnas

O0BEM AUCHUIUIMHEI B 3a4€THBIX €IUHUALIAX 3
O0beM TUCIMITIIMHBI B Yacax 108
KonraktHas paboTa: 54.2
Jlexuun 18
[IpakTudeckue 3aHATHSI 36
U3 HUX, B (popMe MPaKTHIECKOH MO OTOBKH 36
KoHTakTHBIE Yackl Ha MPOMEXYTOUYHYIO aTTECTALIUIO: 0.2
3auer 0.2
CamocrosrenbHas paboTta 46
KonTpons 7.8

dopma NpoOMEKYTOUHOM aTTeCTalluuU: 3a4eT B 1 cemecTpe
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3.2.Coaep:xanue TUCUUIIMHBI

HaumeHoBanue pa3jaesioB (TeM) QM CHUANINHbBI

Kos-Bo uacos

Jlexkuun

HpaKTI/I‘IGCKI/Ie 3aHATHUSA

o01ree
KOJHYECTBO

U3 HUX, B
popme
NMPaKTHYEeCKOMH
NMOAr0OTOBKH

Tema 1. Matpuusl. OnpenenuTenn KBaJIpaTHbIX
MaTpull. CrcTeMbl TMHENHBIX alre0panyecKkux
ypaBHEHU I

Bunet  marpun.  Onepanuu  Hax — MaTpULIaMHU.
Martpuunas ¢opMa 3allMCH CUCTEMBbI JIMHEWHBIX
anreOpandeckux ypaBHeHuid. OOmue cBeAcHHS 00
onpenenutensx. CpoiictBa ompenenureneii. Teopema
Jlanmaca. MuHOpel M anredpandeckue JOINOJIHEHUS.
OOpartnas marpunia. OnpeneneHue paHra MaTpPHUIIBL.
JIuneiiHast 3aBUCUMOCTb CTPOK (CTOJIOIOB) MaTpHIIbL.
Teopema o panre Mmarpuibl. CHCTEMBI JTUHEHHBIX
anreOpandeckux  ypaBHeHmid. CBOWMCTBa  CHUCTEM
YpaBHEHUH: COBMECTHOCTb, HECOBMECTHOCTb,
OIpEe/IeNIEHHOCTb, HEOIpeIeIEHHOCTb.
OKBUBAJIEHTHOCTh CHCTEM, 3JIeMEHTapHbIe
peoOpa3oBaHus, COXPAHSAIOIINE 3KBUBAJECHTHOCTh
cucteM. MeToapl pelieHuss CUCTeM  JIMHEHHBIX
anreOpandeckux ypaBHeHui. Teopema Kponekepa-
Kanennu. ba3ucHele W cBOOOAHBIE HEH3BECTHBIE.
OOHOPOIHBIE CUCTEMBI YPaBHEHUM.

2

Tewma 2. JInuneitHble IPOCTpaHCTBA

CkaJnsipHble U BEKTOPHbIE BETMUMHBI. JInHEHbIE
OIepanuy HaJl BeKTopaMu. JINHEeHaAsA HE3aBUCUMOCTh
BEeKTOpOB. N — MepHOe JINHENHHOE MPOCTPAHCTBO.
PazmepHoOCTb 1 6a31C N — MEPHOTO JIMHEWHOTO
npoctpancTBa. Koopaunatel Bekropa. CkajisipHOe
IIPOU3BEJICHUE BEKTOPOB. EBKIINI0BO IPOCTPAHCTBO

Tema 3. DneMeHTbl aHaTUTHYECKON T€OMETPUHN Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE.

VYpaBHeHUsI NOpsIMOM HA IUJIOCKOCTH. YTOJI MEXIY
JBYMsI TOpPSIMBIMU. YCIOBUS MApPAJUIENBHOCTH U
NEePNEHANKYJIIPHOCTH  NpsAMBIX. Kpusble BTOpOro
HOpsi/IKa: OKPYXHOCTb, SJUIUIIC, TUIepOoa, napabosa.
VpaBHeHuss 1ockoctd. [Ipsmas B mpocTpaHCTBeE.
Brpluncnenue yrioB Mexay IPsIMBIMH, IUIOCKOCTSMH,
IPSIMOM M TUIOCKOCTBIO.

Tema 4. OCHOBBI TEOPUU MHOXKECTB
Crnioco6w1 3amanust MHOKECTB. [lycToe u
YHHUBEpCcaIbHOEe MHOKECTBO. Ornepariuu HaJ
MHOkecTBaMu. OObeTMHEHHE, TIEpEeCceUCHUE,




JIONOJTHEHWE, pa3HoCTh. Jlnarpammel Benna. CoiicTBa
YUCJIIOBBIX MHOXKECTB.

Tema 5. UncioBele MOCIEN0BATEILHOCTH

HucnoBble TOCIEN0BATENBHOCTH, UX CBOMCTBA. [Ipenen
YHCJIOBOM IMOCNIeNOBaTeNbHOCTH. IToHsaTHE
OKPECTHOCTH TOUYKHU

Tema 6. @yHKIIMSA U €€ OCHOBHBIE cBOMCTBa. [Ipeaen u
HenpepbIBHOCTH pyHKIMH. [Ipon3BonHast GpyHKIMH.
Huddepennman Gynkmuu. Mccnenoanue GyHKIuu u
noctpoerue rpagukoB. OyHKIIMH MHOTHX
MEePEMEHHBIX.

OyHKIMOHANBHAs 3aBUCUMOCTh. CrocoObl 3amaHus
¢dbyakumii. OCHOBHBIE CBOMCTBA (DYHKIIMI: YETHOCTh U
HEYETHOCTb, MOHOTOHHOCTb, OTPaHUYEHHOCTD,
nepuoANYHOCTb. OCHOBHBIE AJIEMEHTapHbIEe (YHKIUU
U UX rpaduku.

[Ipenen ¢yHkuuu B OECKOHEYHOCTH M B TOYKE.
beckoneuno Manble W OECKOHEYHO  OoJjblIKE
BEJIMUMHBI, UX CBOMCTBAa. DKBUBAJIIEHTHBIE OECKOHEUHO
Mmanble. OCHOBHBIE TeopeMbl O mpeaenax. llpusnaku
cymecTBoBaHus  mpenena. llepBelii  u  BTOpOit
3aMeyvareNbHbIe pesensl. HempepbBHOCTD (pyHKINH B
TOUYKE U HA OTPE3KE.

ITonsiTue MIPOU3BOJHOM. Du3nYECKHil 51
TEOMETPUUECKUNA  CMbICH  Tpou3BogHou. Cxema
BBIUMCJIEHUSI Npou3BOoAHON. (OCHOBHBIE IpaBuiIa
mubdepennupoBanus. [IpousBoaHble MpocTEHIIMX
3JIEMEHTAPHBIX GbyHKITUH. Jlorapudmuueckoe
mubdepentmpoBanue. Juddepenunan  GyHKUIUU.
I'eomerpuueckuii cmbic nuddepennuana GyHKIHM.
[TpousBonHble U AU depeHnanbl BEICIIMX MOPSIKOB.
[IpumeHeHne muddepennmana byHKIIUU B
NpUOJIMKEHHBIX BBIYUCICHHUSAX.

Bospactanne u yObiBaHue (QyHKUUNA. DKCTpeMym
GyHKIMU. YCIOBHS CYIIECTBOBAHUS SKCTPEMyMA.
Boinyknocts @pynkuuu. Touku nepern6a. AcUMOTOTHI
rpapuka Qynkuu. OOmas cxema UCCIEIOBaHUS
(GYHKIMI 1 TOCTPOEHHUE UX TPaPUKOB.

Toueunsie MHOKecTBa B N — MEpHOM IIPOCTPAHCTBE.
I'eomeTrpuueckoe n3obdpakeHue GyHKIMH HECKOIbKUX
nepeMeHHbIX. [Ipesen u HenpepbIBHOCTh. YacTHbIE
npousBoaHble. Juddepennman GpyHkuuu. IkcTpemym
(GYHKIUU IBYX IEpEMEHHBIX.

Tewma 7. Heonpenenennslit mHTErpan. MeTtoabl

uHTEerpupoBanus GpyHkiuu. OnpeaeneHHbI HHTEerpal.
[TonsiTue  mepBooOpasznoil  pynkuuu.  IlonsTHe
HEOINpPEACIEHHOT0 MHTErpajga M €ro CBOMCTBA.
Tabnuna WHTErpajioB MPOCTEHIINX 3JIEMEHTAPHBIX

¢ynxuuit.  HemocpencTBeHHOe — MHTETrpUpOBaHUE
GyHKIHH.

Meronsl  MHTErpupoBaHUs  (yHKUMU:  3aMEHa
IIEPEMEHHO, MHTETPUPOBAHUE o 4acTsM,
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WHTETPUPOBAHNE MPOCTEUIINX palMOHAIBHBIX
npo0eid, TPUTOHOMETPUUECKHUX byHKIII u
UPPALMOHATIBHOCTEM.

Omnpenenennbiit uaTErpain. OCHOBHBIE CBOMCTBA
oIpezieNIeHHOr0 UHTerpaia. Berancienue
onpeneneHHoro unrerpaina. ®opmyna HerotoHa-
Jletioauna. [IpunoxeHus: onpeaeIeHHOro HHTerpaa:
BBIUMCJIEHHE IIJI0LIa/Iel U 00BEMOB TEJ BpAICHUS U
np. HecoGcTBeHHBIE MHTETpAJIBI IEPBOTO U BTOPOTO

pona.

Tema 8. CiryqaitHbie COOBITHS U UX BEPOSITHOCTH. 4 6
OCHOBHBIE TEOPEMBI TEOPUH BEPOATHOCTEHA.
CrnyuaiiHble B IMUMHBI U UX 3aKOHBI PaclpeieIeHHs.
Yucnoble XapaKTEPUCTUKHU CIIyYalHbIX BEJIMYUH.
OcHOBHBIE 3aKOHBI paclpeesieHus CIIy4aiHbIX

BCJIMYHH.

Knaccudukanus ciaydaitHeix coObiTuil. JlelicTBUs Haf
ciydaitHeIMU coObITHSAMU. | 'paduueckoe nzo0pakeHmne
Jnarpammebl
YCTOMYUBOCTh

CIIy4alHbIX COOBITHIA.
Craructuueckas
YacTOTBHI. Craructuueckoe,
reOMETPUUECKOE
CIIy4aifHOTO COOBITHS.
KOMOWHATOPUKH.

COOBITUH.
COOBITHM.

CIIy4alHbIX
CIIy4aHBIX

OmpeneIeHue
OcHOBHbIE
IIpumepsl
BEPOATHOCTEH CIy4aifHOTO COOBITHS.
VYcnoBHbIE BEpOSTHOCTU. BepoaTHOCTh MpoU3BENCHUS
BepositHOCTB
TeopeTuKo-MHOKECTBEHHAS
TPAKTOBKA OCHOBHBIX IOHSATUNA TEOPUU BEPOSTHOCTEH.
Popmyna noaHoi BeposaTHocTH. Popmyia baneca.

Benna.
OTHOCHUTEIBHOM
KJ1aCCUYECKOE H
BEPOSATHOCTH
MpaBuiia
BEIUHCIICHHUS

CYMMBI

Hroro

18 36

36

IMPAKTUYECKASA ITIOAI'OTOBKA

Tema

3agaHue HA NPAKTHYECKYI0 NOATOTOBKY

KoJIn4ec
TBO
yacoB

Tema 1. Marpuusl.
Onpenenureny KBagpaTHBIX
MaTpull. CucTeMbl TUHEHHBIX
anreOpanyecknx ypaBHEHUH

Buner matpun. Onepanuu Hag matpuriamu. CucTEMbI
JTUHEHHBIX anreOpandeckux ypaBHeHUU. OIHOPOIHBIC
CHUCTEMBI YPaBHEHHU.

Tema 2. JIuuenarie
MIPOCTPAHCTBA

Jluneitnple omnepanuu Haa  BekTopamu. CkansipHOe
MIPOU3BEJICHUE BEKTOPOB. EBKIMIOBO TPOCTPaHCTBO

Tema 3. DneMeHTHI
AHAIIMTUYECKON reOMETPUH Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE.

Beluncnienre yrioB MeXAy MPSMBIMHU, IUIOCKOCTSIMU,
MIPSIMOM M TUIOCKOCTBIO.

Tema 4. OcHOBBI TEOpUH
MHOKECTB

Oneparuu HaJ MHO>KECTBaAMH.
nepecevyeHme, TON0JHEHUEe, Pa3HOCTb.

OObenuHEHNTE,

Tema 5. Hucioseie
OCIEA0BATEILHOCTH

YucioBeIe TOCIEI0BATEIBHOCTH, HX CBOMCTBA.
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Tema 6.

DOyHKIUMA U
OCHOBHBIC CBOMCTBA.

cc

Cxema

[Ipenen ¢yHkuuu B
HenpepbIBHOCTH (PYHKIIMH B TOYKE M HA OTPE3KE.
MIPOU3BOTHOM.
MPOCTEUIINX 3JIEMEHTAPHBIX (PYHKITUIA.

OkcrpemyMm ¢ynkiuu. Touku mepernba. OOmas cxema
uccieoBaHus (DYHKIHMHA U TTOCTPOCHUE UX TPa(UKOB.

BBIYHMCIICHUA

HccnenoBanue GyHKIMH U TIOCTPOCHUE TPAPUKOB.
OcHOBHBIE 3JIeMEHTapHbIe (PYHKINH U UX TPAPUKH.
OECKOHEYHOCTH W B TOYKE.

[IpousBognbie

" X BCPOATHOCTH.

CIIy4aiHBIX

COOBITHUH.

Knaccudukanus ciaydaiineix  coObituii. ['paduueckoe
Hn300pakeHUE
BBIYUCIICHHS BEPOSTHOCTEH CIIy4aifHOTO COOBITHSI.
VY CII0BHBIE BEPOSITHOCTH.

[Tpumepsl

Tema 7. HeonipeneneHHbli HermnocpencTBeHHOE HHTETPUPOBAHKE (PYHKITUH. 6
uHTerpai. Meronasl OmnpeneneHHbli MHTErpaj. Beruncienue onpeneaeHHoro
MHTErpUpOBaHus QyHKIUH. MHTErpaa.

OnpeneneHHblil UHTerpal.

Tewma 8. Ciryqaitabie coObiTust | CirydaiiHple B TMYMHBI U UX 3aKOHBI PACTIPEICIICHHUS. 6

4. YYEBHO-METOIWYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOMN PABOTHI

OBYYAIOIIUXCHA
Tembl ns HN3yyaemblie Kou- ®opmbl ca- | Meroauyeck DopmMbI
CAMOCTOSITEJILHOTO | BONPOCHI, 32 IaHUSA BO | MOCTOSITEJILHOMI ue OTYETHOCTH
H3yYeHHUs! 4acoB padoThI olecrieyeHust
Tema 1. Matpuupbl. Buper marpuir. 6 ITogroroBka k| YueOHO- Y CTHBIN Onpoc
Onpenenurenu Omnepanuu Haj MPAKTUYECKUM | METOIUYECKO
KBaIPAaTHBIX MAaTPUIL. | MATPULIAMH. 3aHATHUSAM, e
Cuctembl muHelHbIX | OOmue cBeaeHus 00 M3y4YCHHE obecrieueHue
anredpanvecKux ONpPEIETUTENSIX. JUTEPaTypHL. JUCUHUTIITUHBI
ypaBHEHUH CaoiicTBa
OIIPEAECITUTENEH.
Teopema Jlamnaca.
MuHopsI 1
anreOpanvecKue
JIOTIOJIHEHHUS.

OO6patHas marpuna.
Omnpenenenue panra
Matpuuel. JInnelnas
3aBHCUMOCTB CTPOK
Matpuuel. Teopema o
paHre MaTpPUIBL.
CucTtembl TUHEHHBIX
anreOpanyecKux
YpaBHEHUM.
CBolicTBa cUCTEM
YpaBHEHUN:
COBMECTHOCTB,
HECOBMECTHOCTb,
OIIPEAEIEHHOCTb,
HEOTIPEIeICHHOCTb.




OKBHUBAJIEHTHOCTh
CHUCTEM, DJIEMEHTapHbIE
npeoOpa3oBaHusl,
COXpaHSIOIINE
SKBUBAJIEHTHOCTb
CHUCTEM.

Mertoibl penieHus
CHCTEM JIMHEHWHBIX
anreOpanvecKux
ypaBHeHUH. Teopema
Kponekepa-Kanemnnu.
bazucueie u
cBOOOHBIE
HEU3BECTHBIE.
OaHOPOIHBIE CUCTEMBI
YpaBHEHUM.

Tema 2. JIuneiinbie
MIPOCTPAHCTBA

Ckanspsbie u
BEKTOPHBIE BETMYHUHBI.
Jlunelinple onepanuu
HaJ| BEKTOpaMH.
Jluneiinas
HE3aBUCUMOCTh
BEKTOPOB.

N — MepHoOe J1HEeHoe
MIPOCTPAHCTBO.
PasmepHocTts u 6a3uc
N — MEPHOrO
JIMHEHOTO
MIPOCTPAHCTBA.
Koopaunatsl BekTopa.
CkansipHoe
MIPOU3BEICHUE
BEKTOpOB. EBKIINI0BO
IIPOCTPAHCTBO.

Iloxroroska
MPAKTUYECKUM
3aHATHUAM,
M3y4YCHHE
JUTEPaTyphL.

K

VYuebHo-
METOIUYECKO
e
obecricucHue
JIACITUIIINHBI

YcTHbI onpoc

Tema 3. Dy1eMeHTHI
aHATUTHYECKOM
T€OMETPUH HA
IUIOCKOCTH U B
MPOCTPAHCTBE.

YpaBHeHUs NPAMOU Ha
IIJIOCKOCTH. YTOII
MEXIY IBYMS
HPSMBIMH. Y CIIOBUSA
NapauIeIbHOCTU U
NEePIEeHIUKYISIPHOCTH
IPSIMBIX.

Kpussle BTOpOro
NOpsIIKA: OKPYKHOCTB,
3JUTHTIC, TUTIEpOOIIa,
napabosna. YpaBHEHUs
IIJIOCKOCTH.

[Ipsamas B
IIPOCTPAHCTBE.
Boruncnenue yrios
MEXy MPSMBIMH,
IUIOCKOCTSIMH, NIPSAMOM
Y IJIOCKOCTBIO.

IToaroroska
MPaKTUYECKUM
3aHATHUAM,
H3y4YeHue
JUTEPaTypHL.

K

VYuebHo-
METOIUYECKO
e
oOecrieyenue
JIACITUIIINHBI

YeTHBIN onpoc




Tema 4. OcHOBEI CroocoOsl 3aIaHusd 6 IToaroroBka k| YueOHO- YcTHBII onpoc
TEOPUH MHOKECTB MHOXkecTB. Ilycroe u MPAaKTUYECKUM | METOAUYECKO
YHUBEpCAIbHOE 3aHATHIM, e
MHOECTBO. U3y4YeHue obecrnieucHue
Oneparuu HaJ JIUTEPATYPHI. JUMCLHIUINHBI
MHO>XSCTBaMH.
OO0beauHeEHNE,
nepeceueHue,
JIOTIOJIHEHHE,
pa3HoCTh. J{narpammsbl
Benna.
CBoiicTBa  YMCJIOBBIX
MHOJKECTB.
Tema 5. HucnoBsie  [UHCIIOBBIE [MoaroroBka k| YuebHO- VYcTHbIi onpoc
MOCJIENOBATEIBHOCT [[TOCJIENOBATEIHLHOCTH, MPAKTUYECKUM METOAUYECK
u X CBOMCTBA. 3QHATUSM, oe
[Ipenen YUCIIOBOM U3y4eHUe obecneyeHne
[MOCJICIOBATEIILHOCTH. JUTEPATYPHI. JIMCIIUILINHBI
[loHsATHE OKPECTHOCTH
TOYKHU.
Tema 6. @ynkuust 1 | OyHKIUMOHAIbHAS IlogroroBka Kk | YueOHO- YcTHBIN
€€ OCHOBHEIC 3aBHCHMOCTb. MPaKTUYECKUM METOAMYECK | OMpoC
cBorictBa. [Ipenen u | CiocoOs! 3aJaHusA 3aHATHSIM, oe
HEIPEPHIBHOCTH GyHKIMA. U3y4eHUE obecricucHue
GbyHKIHH. OCHOBHBIE  CBOICTBA JUTEPaTyphL. JUCLHIUIMHBI
[IpounsBonHas (GyHKIMIA.
GbyHKIHH. OCHOBHBIE
Huddepennnan JIIEMEHTapHbIC
(byHKIHH. byHKIIUN u ux
Uccnenoanue rpadukmu.
byHKLIUU U [Tpenen GbyHKIMH.
MOCTPOEHUE OcCHOBHBIE TEOPEMBI O

rpadukoB. OyHKIUU
MHOTHX
IIEPEMEHHBIX.

npenenax. Ilepseiii u
BTOPOU
3aMevaTelIbHbIE
peenbl.
HenpepsiBHOCTB
(GYHKIIMHM B TOYKE U Ha
OTpE3KE.

ITonsTne
MIPOU3BOAHOM.
OcHoBHbIE TIpaBUIIA
T epeHIpoBaHus.
[IpounsBogHBIE
MIPOCTEUILINX
3JIeMEHTapHBIX
byHKUIN.
Huddepennman
GyHKITHIH.
I'eomeTpuuecknit
CMBICT
nuddepenimana
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GyHKIIHH.

[IpownsBoaHbie 51
nuddepeHmanb
BBICIHINX MOPSIKOB.
Bo3spacrtanue u

yObIBaHHE  (YHKLUH.
OkcTpeMyM (QyHKIHU.
Brinykiiocts
GyHKIIHH. Touku
neperuoa.
AcuMnTOoTHl Tpaduka
(GyHKITHIH. Oo6mas
CXeMa HCCIEeIOBaHUS

byHKIII u
HIOCTPOEHHE uxX
rpaduKoB.

TouyeuHble MHOKECTBA
B N — MmepHOM

[IPOCTPAHCTBE.

['eomeTpruueckoe

n300pakeHne QyHKINN

HECKOJIBKUX

[1EPEMEHHBIX.
Tema 7. IlonsiTne 6 [loaroroBka k| YuebOHo- YcerHbII
Heomnpenenennsiii | nepBooOpa3Hoi IIPAKTUYECKUM | METOIUYECK | OIIPOC
uHterpai. Meroasl | pynkuuu.  Ilonsarue 3aHATHSM, oe
VMHTETPUPOBAHUS HEOIIPEAEIEHHOTO U3Yy4YEHHE o0ecrieueHue
byHKINN. UHTETpaJla U €ro JUTEPATYPBHI. JUCIUTUIAHBI
OnpeneneHHbli CBOMCTBA.
UHTErpall. Tabnmuua wHTErpajIoB

MIPOCTEUILINX
3JIEMEHTApPHBIX
GbyHKLINH.
Henocpencreennoe
MHTETPUPOBAHUE
byHKINN.

Metoubl
MHTETPUPOBAHUSA
GyHKIMY:
OrnpeneneHHbIN
uHTerpasn. OCHOBHbBIE
CBOMCTBA
OTIpeIeIEHHOTO
MHTETpaa.
Beruncnenue
OIIPEAEIEHHOTO
uHrerpana. dopmyna
Herotona-JleitOaua.
[Ipunoxenns
OIIPEAEIEHHOTO
UHTErpaa:

BBIYHMCJICHHUC
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omanaeii 1 00bEMOB
Tel BpalllCHUs,
obnema
IIPOU3BEICHHON
MPOIYKIIUH H JIP.
HecobGcTBennbIe
WHTErpaJibl MEPBOTO U
BTOPOI0 pOJa.

Tema 8. Ciyuaiinbie
COOBITHUS U UX
BEPOSATHOCTH.
OcHOBHBIE TEOPEMBI
Teopuun
BEPOSITHOCTEH.

Knaccudukanmst
CIIy4aifHBIX COOBITHIA.
JencTBus Haxg
CIIy4allHbIMHU
COOBITUSIMH.
['paduueckoe
Hn300pakeHUE
CIIy9aifHBIX COOBITHIA.
Junarpammvsl Benna.
CraTucThueckoe,
KJIACCHUECKOe u
FE€OMETPUUECKOE
ornpezeneHue
BEPOATHOCTH
CIIy4aifHOTO COOBITHS.
OcHoBHBIE  IpaBHWJIa
KOMOWHATOPHKH.
VYcnoBHbIE
BEPOSATHOCTH.
BeposiTHOCTE  CyMMBI
CIIy4aifHBIX COOBITHIA.
dopmyina MOJHOMN
BEPOSATHOCTH.
®dopmyna baieca.

IToaroroBka
MPAKTUYECKUM
3aHATHUSIM,
H3y4yeHue
JUTEPATYPHI.

K

VYuebHo-
METONYECK
oe
obecrieucHue
JIACITUIIIHHBI

YcrHblii onpoc

Hroro:

46

5. ®OH/JI OLIEHOYHBIX CPEJICTB JIJ151 MPOBEJAEHUS TEKYIIEN U
MPOMEKYTOYHOM ATTECTALIMU MO TUCIHUATIJINHE

5.1. IlepeyeHb KOMIIETEHIM ¢ yKa3aHHEM I3TANOB UX (JOPMHUPOBAHHS B IIPOLeCCe OCBOCHUS
o0pa3oBaTe/IbHON NPOTrPaMMBbI

KO)_I M HAUMCHOBAHHMEC KOMIICTCHIIUHU

Jrtansl GopMHUPOBAHUS

JaHHBIX,

HE0OXOIUMBIX

JJIsL peuICHus

OIIK-2. CriocoOGeH ocymiecTBIsATh cOOp, 00padOTKY M aHaIH3
MOCTaBIICHHBIX
YIIPaBIIEHYECKUX 3a/la4, C HCIOJIb30BAHUEM COBPEMEHHOTO
WHCTPYMEHTapHUsi M UWHTEIUIEKTYAIbHBIX HH()OpPMAIIMOHHO-
AHAJIUTHYCCKUX CUCTEM.

1. PaGoTa Ha yueOHBIX 3aHATHUAX
2. CamocrosTenbHas pabora

5.2. Onucanue nokasareseil 1 KPpUTepHeB OLCHNBAHUS KOMIIETEHIMIA HA PAa3JIMYHBIX 3TaNax HX
(opMupoBaHus, onucaHHe MIKAJ OLeHUBAHUSA

| OnennBaembie | Yposens

‘ Oran

‘ Onucanue

‘ Kpurepun

Ixama
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KOMIICTCHIIN U

chopmupo-
BaHHOCTU

dhopmupoBaHus

IoKa3areiel

OLICHUBaHUA

OLCHUBaHUA

OIIK-2

[Toporosbiii

1. Pabora Ha
y4eOHBIX
3aHATHUAX

2.
CamocrosTenbHas
paborta

3HaTth:

OCHOBHBIC TIOHSTHUS
COBPEMEHHOM
BBICILICH
MaTeMaTUKH
COBpPEMEHHBIC
TEHJCHIINH
pa3BUTHS
nH(pOpMaIMOHHO-
AHATTUTUYECKUX
CUCTEM u
KOMITbIOTEPHBIX
TEXHOJOTHI
YmMmernb:

MPUMEHSITh
MaTeMaTUYECKHE
METO/IBI TUISE
perieHus
MPAKTUIECKUX
3a/1a4

VYeTHbII onpoc

[IIkama
OLICHUBAaHUS
YCTHOTO
orpoca

[IpoBUHYTHII

1. Pabora Ha
y4eOHBIX
3aHATHUAX
2.
CamocTosaTenbHas
pabora

3Harth:

METO/IbI coopa,
00paboTKu u
aHanmm3a
nHpopManuu;
MaTeMaTHYCCKUC
METOJIbl  pEeIIeHUs
THUTIOBBIX
yIpaBIeHYECKUX
3amad

Ymers:
CaMOCTOSITEITEHO
OCYIIECTBIISATh
MOMCK MH(pOpMaLIUU
u CIoco0oB
perreHus 1o
MOJTy4EHHOMY
3aJJaHHIO,
UCTIONB3YS
COBPEMECHHEIC
WHTEIIEKTyaIbHbIC
MH(OpPMaLOHHO-
AHATUTUYECKUE
CUCTEMBI

Biajgers.
MaTeMaTHYECKUMH
METOJIaMU PEIIeHUs
THTIOBBIX
yIpaBIeHYECKUX
3ajad;

YeTHBII onpoc

[TpakTnueckas
MOArOTOBKA

IIIxana
OIICHUBaHUS
YCTHOT'O
omnpoca

[Ixana
OLICHUBAHHUS
MIPaKTHUYECKON
MIOATOTOBKH
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COBPEMEHHBIMHU
MeTomamMu  cbopa,
00paboTku u
aHanm3a
IKOHOMHYECKUX
JAHHBIX,
HEOOXOJUMBIX  JUISI
peleHus
poeCCHOHATTLHBIX
3aaq u
000CHOBaHUS
MPUHUMAEMBIX
pemieHnii B chepe
yIpaBIeHUS

IkaJia oueHMBaHUsI YCTHOTO ONPOCA

Kpurepuu oneHuBanus Bajbl

BBICOKAsI aKTUBHOCTb Ha MPAKTUYECKUX 3AHSITUSIX, COACPHKAHUE U U3II0KEHUE 10
MarepHaja OTJIM4aeTCs JIOTUYHOCTBIO U CMBICJIOBOM 3aBEpPIIEHHOCTBIO, CTYIEHT
[I0Ka3aJj BJIaJICHUE MaTepHalIOM, YMEHHE YETKO, apTYMEHTUPOBAHO U KOPPEKTHO
OTBEYAET Ha [NOCTABJICHHBIE BONPOCHI, OTCTAUBATh COOCTBEHHYIO TOUKY 3PECHUSI.

ydacTre B paboTe Ha MPAKTUIECKUX 3aHATHUSAX, U3T0KECHNE MaTeprana HOCUT )
MIPEUMYILIECTBEHHO OMUCATENbHBIN XapakTep, CTYJEHT OKa3all JOCTATOYHO
YBEPEHHOE BJIaJICHUE MAaTEPHAJIOM, OJHAKO HEJOCTaATOYHOE YMEHHE YETKO,
apryMEHTHUPOBAHO U KOPPEKTHO OTBEYAET HA IMOCTABJIEHHBIE BOIPOCHI U
OTCTanBaTh COOCTBEHHYIO TOUKY 3pEHUS.

HU3Kasd aKTUBHOCTb HA MPAKTUUCCKHUX 3aHATUAX, CTYACHT II0OKA3aJI HCYBCPCHHOC 2
BJIaACHHUEC MAaTCPpUAIIOM, HCYMCHHUC OTCTANBATh COGCTBGHHYIO IIO3UIINIO U
OTBCYATH HA BOIIPOCHI.

OTCYTCTBHUEC aKTUBHOCTH HA MPAKTUUYCCKUX 3aHATUAX, CTYACHT IMOKa3aJl HC3HAHUC 0
MaTcpHajia 1o COACPKaHNI0 JUCHUIIJINHBI.

HIkaja oneHMBaHUS NPAKTHYECKOM MOATOTOBKH

Kpurtepun onenuBanus Banbl
BBICOKAsl aKTUBHOCTb Ha NMPAKTUYECKOM MOATOTOBKE, BHIMOJIHEHBI BCE 5
HE00XO0/IMMbIE pacyeThl U 3a/1aHUsI CPOPMHUPOBAHBI BBIBObI, JTaHbI
pEeKOMEHIalluu
CpeIHss aKTUBHOCTb Ha IPAKTUYECKON MOJTOTOBKE, 2

CpCaHAA aKTUBHOCTD Ha Hp&KTH‘ICCKOﬁ IIOATOTOBKE, BBIIIOJTHCHBI HE BCC
HeO6XO)II/IMBIe PpacyYCThl U JOMYIICHBI OIJ_II/I6KI/I, HCTOYHOCTH B PCKOMCHAAIUAX

HU3KasA aKTUBHOCTH Ha HpaKTH‘ICCKOﬁ OATOTOBKE, HC BBIITOJTHCHBI 0
HCO6XO)II/IMBIG PacCyYCThI U JOMYIICHBI OIJ_II/I6KI/I, HCT BBIBOJOB U peKOMeH,Z[aI_II/Iﬁ

5.3. TunoBble KOHTPOJIbHBbIC 3aJaHWSl WJIM HHbIE MaTEepHAJbl, He00XOAMMBbIC I OLEHKH
3HAHMH, YMEHMi, HABBIKOB M (MJHM) ONBITA [eATEJbHOCTH, XaPAKTEPU3YKOLIMX 3Talbl
(opMupoBaHUSsI KOMIIETEHIIHII B polecce 0OCBOCHHUsI 00pa30BaTeIbHON NPOrPaMMbl

IIpuMepHBIH nepeYeHb BONPOCOB K YCTHOMY OIIPOCY
1. Buasr matpuir. Oniepariuu HaJ MaTpUIIAMH.
2.CucreMbl JIMHEHHBIX aIre0pandeckux ypaBHEHU.
3. OIHOPOAHBIE CUCTEMBI YPaBHEHHH.
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4.JIuHeliHple onepaluy HaJl BEKTOPAMHU.

5. CkassipHOE NPOU3BEICHUE BEKTOPOB.

6. EBKJIHIOBO TPOCTPAHCTBO

7.Bbruncrienue yrioB Mexy NpsIMbIMH, INIOCKOCTSIMH, IPSIMOM U INIOCKOCTBIO.

8. Oneparun Hag MHOKecTBaMU. OObeTMHEHNE, TIEPECEUCHNUE, TOTIOJIHEHHE, Pa3HOCTb.
9.YucnoBele NOCIE0BATEIBHOCTH, UX CBOMCTBA.

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

HccnenoBanne pyHKIMH U TOCTPOCHUE TPA(UKOB.

OcHoBHbIE 2JIeMEHTapHble PYHKIIMU U UX padUKH.

[Ipenen pyHkuyu B OECKOHEUHOCTH U B TOUYKE.

HenpepriBHOCTH (DYHKIIMHM B TOUKE M HAa OTPE3KeE.

Cxema BBIYUCIICHUS TTPOU3BOTHOM.

[Tpou3BogHBIC MPOCTEHIIMX AIEMEHTAPHBIX (YHKIIAN.

OkcrpemyM (yakiun. Touku neperuoda.

O6mas cxema uccienoBaHus GYHKIMN U TOCTPOCHUE UX IPaUKOB.
HenocpencTBenHoe nHTErpupoBaHue (yHKIINU.

OnpeneneHHblil uHTErpaji. Boerarcnenue onpeneaeHHOro HHTerpaia.
CrnyuaitHbIe B JIMYUHBI U UX 3aKOHBI PACIIPEICITICHIS.
Knaccudukanus ciyqaifHbIX COOBITHIA.

I'padmueckoe n300pakeHNE CITydailHBIX COOBITHH.

[Ipumepsl BoIYHCIEHUSI BEPOSATHOCTEH CITy4aifHOTO COOBITHS.

VY cnoBHBIE BEPOSTHOCTH.

IIpuMepHBbIii NepedYeHb BOIPOCOB K 3a4eTy

1. Martpuusl. Onepanuu Haj MaTpULIAMU.

2. Onpenenurenu KBagpaTHeIXx MaTpull. CBONCTBA OINpeeanTeNeH.

3. Munops! 1 anredpandeckue gonoiaHeHus. Teopema Jlamnaca.

4, OOpatHas marpuna. Paur matpusl.

S. Kpurepun cOBMECTHOCTH U OIIPEEIIEHHOCTH CUCTEMbI IMHEHHBIX ajre0pandyecKux ypaBHEHUH
(CJAY). Onnoponnas CJIAY.

6. Mertoasl pemienust CJIAY. PermieHue MaTpU4HbIX YpaBHEHUM.

7. IIpsimas Ha IocKOCTH. PaznuuHblie BUIBI YPaBHEHUS IPSIMOM.

8. VYcroBue napamienbHOCTU U MEPIEHANKYISIPHOCTH MPSMBIX.

9. [TonsiTue BekTOpa. Onepanuu Haj BEKTOpaMHU.

10.  CkanspHoe mpoM3BEAECHUE BEKTOPOB U €ro CBOWCTBA. EBKINI0BO MPOCTPAHCTBO.

11.  MmuoxectBa. Onepanuu HajJ MHOKECTBAMH.

12. Onpenenenue ¢pyHKIUH, crIOcOObI ee 3aaanus. OOpaTHas QyHKIM, CI0XKHAs QYHKIHS.
13. OcHoBHBbIE 25IeMEHTapHble PYHKIINU U UX I'padUKH.

14. IlepBblil 1 BTOPOH 3aMeUYaTEIbHBIE IIPEIEIIbI.

15.  HenpepsiBHocTh pyHKIMU. Knaccudukanus Touek pa3pbiBa.

16. IIpousBognass. I'eoMeTpuyeckuid CMbICT NPOU3BOAHOM. IIpou3BOAHBIE 3IEMEHTapHBIX
GyHKIUI.

17.  IlpousBonHas obpaTtHOi pyHkIMU. [Ipon3BoHAS CIOXKHON QYHKIMH.

18.  IlpaBumia BEIYUCIEHHS TPOU3BOIHBIX.

19.  DOkcrpemyM (yHKIMH, TOUKH Meperuoa.

20.  Acummnrotsl rpaduka QyHKIHH.

21. OO6mmas cxema uccienoBaHus GyHKITHH.

22.  OyHKIWU HECKOJIBKHX TepeMeHHbIX. [loHsTHe mpenena.

23.  IIpou3BojHBIE BBICIIUX MOPSIKOB.

24.  HeoOxoauMble U TOCTATOYHBIE YCIOBHS AKCTpeMyMa (YHKIIUHU JIBYX TIEPEMEHHBIX.

25.  IlepBooOpasHas (GyHKIINHU, HEOTIPEIEICHHBIH HHTErpall, ero CBOMCTRA.

26.  Tabnwia MHTErpaNIOB MPOCTEHINNX HIEMEHTAPHBIX (DYHKITHIA.

15



27. MeTo/1bl BBIYMCIIEHUS HEONIPEAEIEHHOTO NHTErpaia (3aMeHa IEPEMEHHOM, UHTErPUPOBAHKE 11O
4acTsaM).

28. OmnpeneneHHbl HHTErpal — 33aJa4a O IO KPUBOJIMHENHON Tpanenuu.
29. Breruucnenne onpeaenennoro uarerpaia. @opmysa Herorona-Jleitonua.
30.  HecoOcTBeHHBIC HHTETPAJIBI.

31. Cnyuaitnoe coosiTre (CC). Knaccudukarnus u anreopa CC.

32.  Bepostaocts CC. Onpenenenue BepositHoctu CC.

33. Teopembl cioxxkeHust 1 yMHOX)eHUs BepositHocTeld. HezaBucumbie CC.
34, dopmyiia oaHOH BeposTHOCTH U hopmyna baiteca.

33)13HI/IC Ha MPaAKTUHYECKYI0 MOATOTOBKY

1 -1 3
A=12 4 1
3 3 4
3AJAHHME 1 CtyneH4aTbIM BUAOM MaTpPULIbI , TIOJTy4EHHBIM C IIOMOIIBIO
3JIEMEHTapHbIX IPeoOpa3oBaHuil, ABISETCA. ..
1 -1 3)
0 -5
1 .\ﬂ 0
1 -1 3)
0 -5
5 .K.?a 13
1 -1 3)
0 -5
3 .\ﬂ -5
f1 -1 3 )
" 0 o _SJ

1 -3 2 -1
A= , b=
3AJIAHME 2 Eciou = 0 u ! 3 , TO MaTpuIa C=A4-125 UMEET BUJL. ..

1 —E]
(-3 —5}
(-3 —1]
3. 4 6
(-3 —j
4\ 1 3
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3ATAHHME 3 Onepanus npon3BeaeHUs MaTpULl IPABUIBHO ONPEEIICHA A1l MAaTPUYHOIO
YMHOXXEHUS BUA ...

e
G6

3AJJAHHUE 4 YcTaHoBuTE COOTBETCTBHE MEX]y CUCTEMOM JIMHEUHBIX YPAaBHEHUN U €€ PACIIUPEHHOMN
MaTpHUIIeH.

(5x1-2x3 +3x3 = -1,
T 3xy —2x4=-3,

| —2x+x, —4=0
(S5xy+2x3 —3x5 =0,
X -2x5+3=0,

| — 20y +tx5=—4
(—Sxy+3x3+3=0,

T X -2x, =4,

| —2xX+x3-5=0

3.
(—5x; +3x3-3=0,
XXy - 235 =4,
—-2x4+x; +5=0
4. \ 12
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.
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-5 3 -3 0

51 -2 -4
-21 5 0
3.
5 -2 3 -1
0 5 -2 -3
-2 1 0 4
4.
52 -3 0
5 0 -2 -3
0 -2 1 -4
S.
5 -2 3 0
0 5 -2 0
-2 1 0 0
6.

1 -2

3AJIAHHUE 5 Matpurie [ ] COOTBETCTBYET KBaJpaTudHas GopmMma ...

1 x? - dxy +3y2
35— dxy +3y2

2.
3 x?+ 4xy—3y2
4 :::2—2:.=:y+3y2
21 -7
3 0 2
3 2
3ATAHMUE 6 PaznoxeHue onpeaenuTens 10 TPETHEN CTPOKE UMEET BU ...
21 -7
1 -7 2 -7 21
30 2(=-3. +2. -
, ‘0 2 3 2 3 0‘
1. 321
21 -7
1 -7 2 -7 21
3 0 2=-3 -2 -
) 0o 2 3 2|30
2. 132 1
2 1 -
-7 2 =7 2
3 0 2(=3 -2 +
3 ) 0 2 3 2l 3 0
3. -
21 -7
1 -7 2 - 21
3 0 21=3- +2- +
0 2 3 2( 13 0
4 3 2 1

3ATAHHUE 7 HanmeHbluee 3HaueHNE Y 3 o6nactu 3nauemuit byHKIIT
y=5x+10x-1

paBHoO. ..
18



HpodpE
1
N

3AJJAHHUE 8 YcranoBuTe COOTBETCTBHE MEX]Y IIPEJIETIOM U €T0 3HaYCHUEM
. o F4x? +1
lim 3 2

1 77 3x” +2x7 12
. xPt6xt2
lim ——

o e aT +4x +1]
o oxtrex? 42
lim 3 2

3 et +1AxT tx
. 6x  +2x? 43
lim

4 77" 3x” tx-1

2
1. 3
1
2 3
3.0
4., oo

3AJJAHHUE 9 YrnoBoii ko3¢ HumenT kacareabHOM, MPOBEACHHON K TpaduKy (yHKINA
¥ =s8n2x+3x

1.1

g Touke * = 0 pagen ...
2. 5
3. 3
4. 4

Inx

3AJIAHHUE 10 INpousBognas QyHKIMM -  paBHa...

1
1 A ’
1
2. * ’
1-Inx
3. =4 ’
1+Inx
4. = ’
3AJTAHHME 11 IIpousBogHas BTOporo nopsiaka GyHKuuu y =In10x HAMEET BUI. ..
1
p x
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2

3AIAHMUE 12 Haubonsiiee 3HaueHUE GYyHKIIUNA y=-2 Ha OTpE3Ke
3

— ot F
3AJIAHME 13 Yactuas npoussoanas GpyHkmun < — € 10 IIEPEMEHHOU Y B Touke

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

[o:1]

paBHoO ...

3AIAHHUE 14 TlepBooOpa3HbIMU (PYHKIIHH y =smnl0x SIBJISIFOTCA . ..
1. —coslOx —45
2 -0,1cos10x

3 —0,1cos10x + 31
4. 10cos10x

3AJJAHHUE 15 Henynesast pyHKuus y=rx) SIBJISIETCS] HEYETHOU HA OTPE3KE [_ 5-‘5] . Torna
5
[ £t
-3 paBeH. ..

5
2] f ()
1]

1L
ng(x)six
3.0
1
10 £ (x)dx
4 0

3AJJAHHUE 16 OnpeneneHHbIi HHTETPA, BRIPAKAIOIIMNA TUTOIIAAb TPEYTOJIbHUKA C BEPITMHAMUA

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

, IMECT BH] ...
2
| (8- 4x)dx
1. 0
2
[4xc:£:=:
2. 0
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2
| (d4x - 8)dx
3. 0

20 x
|[8——]dx
b 4

3AJJAHHUE 17 UrpansHas KOCTh OpocaeTrcsi oauH pa3. Torna BeposiITHOCTh TOTO, YTO Ha BEpXHEH
I'paHU BBINAJIET He Doslee mpex 0YKo6, paBHa. ..

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

3AJTAHHUE 18 1o oneHKam 3KCIIepTOB BEPOSITHOCTH OAHKPOTCTBA IS ABYX MPEIIPUATHH,
IPOU3BOALIMX PA3HOTUIIHYIO IpoayKIuto, paBHbl 0,2 u 0,35. Torna BeposSTHOCTh GaHKPOTCTBA 000UX
MPEANPUATHI paBHA. ..

0,52

0,07

0,55

0,7

3AJJAHHUE 19 CoObiTue 4 MOXKET HaCTYIHTh JIMIIb IPH YCIOBUU MOSBICHHS OJHOTO U3 ABYX

. b B .
HECOBMECTHEIX COOBITHH ~ | M ~ 4, 06pa3yIoIMX TIOIHYIO TPYIITY COOBITHIL. FI3BECTHBI BEPOATHOCTD

1 1 1
P(By)=— P(ATB))=—, P(A/By)=—
U YCIIOBHBIE BEPOSITHOCTH 2 . Torna BeposITHOCTB
P(A)
paBHa ...
1
1. 2
2
2. 3
1
3. 3
3
4. 4
3AJTAHHUE 20 U3 renepanbHOi COBOKYITHOCTH M3BJIeUeHa BbIOOpKa o0bema n=50:
5|1 ]2]3]4
; (10 |ny 8|7
Torna Ny paseH...
1. 9
2. 25
3. 50
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4. 26
p+9

3AJJAHHUE 21 Jlans! ¢pyHKIMH cipoca P+l oy IPEJI0OKEHUS §=2p+3 , TJle p — 1IeHa
toBapa. Toryna pagnosecnas yena paBHa. ..

1. 5

o™
w o

3AJJAHHUE 22

BoruucauTn:
2 1 B T
<_31_54> ' ( 12 i) * (i —33 21)

3AJIAHUE 23

Haiitn YKazaHHbIC MUHOP U anreﬁpanqecm)e AOIMOJTHEHHUE K 3JIEMEHTAM MaTpPHIIbI.

2 1 3 3
3 2 45

A2 30 4 Mo
3 2 32
3AJIAHUE 24

Jlis 3amanHON MaTpHubl A HaTu oOpaTHyIo MaTpuiy. [IpoBecTr mpoBepKy.

1 0 1
A= (—1 1 1)
2 -3 3
3AJJAHUE 25

SABasiercs JM CHCTEMa BEKTOPOB JMHEHHO He3aBHcHMMOM. OnpeneauTs ee paHr (PacnojioxuB
BEKTOPBbI KAK CTPOKH MATPHIbI)

a = (2;—1;3;4); a, = (—3;0;2;3); a, = (9;—3;7;9); a, = (—5;1;—1;—1);

3AJTJAHUE 26

Pemnte cucremsl ypaBHeHM MeTosioM ['aycca u Kpamepa, cpaBHUTB OTBETHI

){xl—x2+x3=6| {x1—2x2+x3=9|

3AJJAHHUE 27

Pemmuth cucTeMbl TMHEHHBIX ajredpandecKux ypaBHeHUl (e 00:a3amensHo)
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X, + X, + 2%, +3X, =1

X, =X, +3% + X, =6 X, +2X, + 3%, — X, =4
X, +5%X, = TX,— X, =8 2X, +3X, =X, —X, =—6

2) X, +8X, —18X, —5X, =—6 5 % — 2%, +10x, =10
3AJJAHUE 28

PemmmTh cuctemy TMHEMHBIX OJJHOPOJIHBIX YPABHEHHI
3%, — X, +3X; + 2%, + 5%, =0
5%, —3X, + 2X; +3X, + 4%, =0

X, —3X, =5%X; — 7%, =0

7% —5X, +4X, + X =0

3AJIAHME 29

3anucaTb KOOPAMHATHI TOYKH A B NOJISIPHOM cucTeMe, TOUKH B - B 1exkaproBoii cucteme A(2;
~1) u B(2; -"73)

3AJJAHME 30

Jnsi mpsiMoii HA TUIOCKOCTH, 3aJaHHOI OOIMM ypaBHEHWEM, BbINMMCATH BEKTOP HOPMAJIH.
3anucarh ypaBHeHue npsimoii (AB). 4x — 2y — 5 = 0, A(1;-2), B(3;7)

3AJIAHUE 31

2—V/x-3

. 2-5x sin 5x . x347x%-25
49-x2’

0) }CI_I)I; o B) J1611)% py r) lim

X—00 2x3+4x2-5

Haiitu npenessi: a) lim
x—3

3AJIAHME 32

1. CkonbKO TpeX3HAYHBIX YHCEJ MOKHO COCTaBUTH U3 udp 5, 6, 8, 7, 1?

2. CKOJBKMMH Croco0aMM M3 KOJIONBI, cojepikaiieil 36 kapT, MOXKHO BbIOpaTh MO OJHOW KapTe
KaXkJ10i MacTu?

3. B copeBHOBaHusAX y4yacTBYIOT 8 KoMaHA. CKOJNBKO CYIIECTBYET pa3IMUYHBIX BO3MOXKHOCTEH
3aHSTh KOMaHJaM IepBbIe JBa MecTa?

4. Ha xaxaoi U3 7 OqUHAKOBBIX KapTOUEK HaleyaTaHa OJ{HA U3 CleAyrolmuX OykB: a, T, K, U, H, P,
c. HaiiTu BeposiTHOCTH TOrO, UTO Ha MATH B3ATHIX HAYTraJ M PACHOJIOKEHHBIX B psAJl KapTOUKax
MO>KHO OyZeT MpoYuTaTh CJIOBO "KHHra'".

5. ITlonOpaceiBaioT 1Be HrpajbHble KocTU. HaliTh BepoATHOCTH TOr0o, YTO Ha HHUX B CyMMe
BBINIAJIAET MATh OYKOB

6. B ypHe 6 Genbix U 5 yepHbIX mapoB. V3 ypHBI OTHOBPEMEHHO BBIHUMAIOT J(Ba Imapa. Kakosa
BEPOSTHOCTH TOT0, UTO 00a 1mapa Oesbie

7. BeposTHOCTH cllaum dK3aMeHa MEepBhIM CTyneHToM paBHa p(A) = 0,7, a Bropeim p(B) = 0,5.
KakoBa BepOsITHOCTb TOTO, UTO SK3aMEH CACT XOTs Obl OJIMH CTYJEHT?

8. Jlns ygacTusi B COPEBHOBAHHSX BBIACIHIN 8 CIIOPTCMEHOB, CPEU KOTOPBIX 2 -MacTepa CIopTa,
3 l-psaauku u 3 2-pa3psiiHUKH. BbeI3piBaeTcs ouH ciopTcMeH. HallTu BEpOSTHOCTH TOTO, YTO
OH BTOPOPA3PSIIHUK, €CIIM OH HE OBbLJT MAaCTEPOM CIIOPTA.

9. Tpwu kypcaHTa CTPEISAIOT U3 MHUCTOJIETA IO MUIIIEHU. BeposSTHOCTh MOpaXeHUsT MUIIICHH 1is |-
ro Kkypcanra pasna 0,5, mig Broporo -0,9, niis tperbero - 0,3. HailTu BEpOSITHOCTh TOTO, UTO B
MUIICHb MONAAET XOTS OBl OJTUH KypCaHT.
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5.4. Meroan4yeckue MaTepHaJibl, ONpeaesiOIIUe MPouelypbl OLEHHUBAHHUSA 3HAHWI, YMEHHIl,
HABBIKOB M (WJIH) ONbITA [AeTEJbHOCTH, XAapaKTepu3ylmux IJTanbl (OpMHUPOBAHUSA
KOMIIeTeHIINH.

OcHOBHBIMHU (hOPMAMU TEKYIIETO KOHTPOJIS SIBIISIFOTCS YCTHBIN OMPOC, MPAKTUYECKast MOATOTOBKA.

MaxkcumanbHOe KOJTMYECTBO 0aJIOB, KOTOPOE MOXKET HaOpaTh 00y4aroImuiicsl B TEUEHUE CEMECTpa
3a pa3InyHbIe BUABI padboT — 80 6asoB.

[IIxaJjia oneHUBAHKSA 3a49€TAa

Kpurepun oueHuBanus HNuTepBa
OlleHUBAHUS
CTYJIEHT OBICTPO M CAMOCTOSITEIILHO TOTOBUTCS K OTBETY; IIPU OTBETE 16-20

MIOJTHOCTBIO PACKPBIBAET CYLTHOCTH MOCTABJICHHOTO BOIPOCA; CIOCO0EH
MIPOWJIIIIOCTPUPOBATH CBOM OTBET KOHKPETHBIMU IIPUMEPAMU; JEMOHCTPUPYET
MOHUMAaHKE MPOOIEMBI M BEICOKUI YPOBEHb OPUEHTHPOBKH B HEH;
(dbopMynupyeT CBOM OTBET CAMOCTOATEIBHO, UCTIOIB3YSI IUCT C MUCbMEHHBIM
BapHaHTOM OTBETA JIMIIb KaK ONOPY, CTPYKTYPUPYIOLLYIO X0/ PacCyXACHHUs

CTYACHT CaMOCTOATCIIbHO 'OTOBUTCA K OTBETY; IIPU OTBETC PACKPBIBACT 11-15
OCHOBHYIO CYIITHOCTBH IMOCTABJICHHOI'O BOIIPOCA; ACMOHCTPHUPYCT IOHUMAHKNEC
HpO6J’I€MH n ,Z[OCT&TO‘IHBII;’I YPOBCHb OpUCHTHUPOBKHU B Heﬁ, IIpu 5TOM
3aTpyAHACTCA B IPUBCACHUH KOHKPCTHBIX IPHUMECPOB.

CTYACHT I'OTOBUTCS K OTBCTY, HpI/I6CFa$I K HeKOTOpOﬁ IIOMOIIH; IIPpU OTBETC HC B 6-10
ITOJIHOM 00BEME PACKPBIBACT CYIIHOCTD ITOCTABJICHHOI'O BOIIPOCa, OJHAKO, ITPU
9TOM, ICMOHCTPUPYCT IOHUMAHHNC Hp06HeMbI.

CTYIEHT UCIBITBIBAET BEIPAXXECHHBIE 3aTPYAHEHHSA IIPU IIOAIOTOBKE K OTBETY, 0-5
IBITAETCS BOCIIONIB30BATHCS HEJOIYCTHMBIMU BHIAMHU TIOMOIIIN; TIPH OTBETE HE
PacKpbIBaeT CYIIHOCTH MTOCTABJICHHOTO BOTIPOCA; HE OPUEHTHPYETCS B
paccMmarpuBaeMoii mpobiemMe; oka3piBaeMasi CTUMYJIUPYIOIIAs TOMOIIb U
3aJlaBaeMble YTOUYHSIOILINE BOIIPOCHI HE CIOCOOCTBYIOT 00JI€€ MPOTYKTUBHOMY
OTBETY CTYJCHTA.

Hroromsas mkaja OCHUBAHUA PE3YJbTATOB OCBOCHUA TUCHHUIIIMHBI
Hrorosas OI€HKa II0 JUCHHUIIIIMHE BBICTABIACTCA I10 HpI/IBeI[eHHOI\/JI HWXKEC IIKaJIC. HpI/I
BBICTaBJICHUH HTOTOBOM OLICHKU HPpCnOoAaBaATCIIEM YUYHUTBIBACTCA pa60Ta 06yqa101uer0051 B TCUYCHHC
OCBOCHU AUCHUIIIIUHBI, 4 TAKXKE OIICHKA 110 HpOMG)KWO‘IHOfI aTTecTanuu.

bainel, mony4eHHbIe CTYEHTOM 10 TEKYLIEMY OneHka B TpaJUIIMOHHON crucTeme
KOHTPOJTIO ¥ TPOMEKYTOYHOM aTTeCTaIUH
41 - 100 3auTreHo
0-40 He 3auteno

6. YYHEBHO-METOANYECKOE U PECYPCHOE OBECHHEYEHHUE JUCHUITIJIMHbBI
6.1. OcHoBHas quTEpaTypa

1. Cmarun, b. 1. DKOHOMHKO-MaTeMaTHYeCKUEe METOJIBI : yaeOHUK Jutst By30B / b. 1. Cmarun. — 2-¢

U311, ucnp. u non. — Mocksa : U3narensctso FOpaiit, 2023. — 272 ¢. — (Beiciee obpa3oBanue). —

ISBN 978-5-9916-9814-6. — Texkcr : amektponHbIH // OOpa3zoBatenbHas miaTdopma FOpaiit [caiT].

— URL.: https://urait.ru/bcode/514013

2. @omuH, I'. II. DKOHOMUKO-MaTEMAaTHYECKHUE METOMBI U MOJIETM B KOMMEPUYECKON JEATEIbHOCTH :

yueOHuk g 6akanaspos / I'. I1. ®omun. — 4-e uzn., nepepab. u non. — Mocksa : M3naTenscTBoO
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FOpaiir, 2021. — 462 c¢. — (bakanaBp. Axanemuueckuii kypc). — ISBN 978-5-9916-3021-4. —
Texcr : omektponnsii // OOpasoBarenvHas 1iatdopma  HOpaiitr  [caiit]. —  URL:
https://urait.ru/bcode/487904

3. Kocaukos, C. H. MareMmarnueckre METOJIbI B SKOHOMHKE : yueOHoe rmocobue mis By3os / C. H.
KocuukoB. — 2-e u3n., ucnp. u nomn. — Mocksa : M3narensctBo FOpaiit, 2023. — 170 c. — (Briciiee
obpaszoBanme). — ISBN 978-5-534-04098-2. — Tekct : smektponHbI // OOpa3oBaTenbHas
wiatdopma Opaiir [caiit]. — URL: https://urait.ru/bcode/514178

6.2. JlomotHUTEIbHAS JIUTEpPaTypa

1. Kpemep, H.III.  Jluneiinas anre6pa [Tekcr] : yuyeOnuk u mpaktukym ais By3oB /H.ILL. Kpemep,
M.H. ®punman. - M. : KOpaiir, 2014. - 307c.

2. Kpemep, H.III. Marematudeckuii ananmu3 [Tekcr]| : ydueOHUK M mpakTukyMm s By3os / H.III.
Kpemep, b.A. ITyrko, 1.M. Tpummmun. - M. : FOpaiit, 2014. - 620c.

3. OpnoBa, M.B. DKOHOMHKO-MaTeMaTH4YeCKOe MOJAEIHPOBaHUE [DIEKTPOHHBIH pecypc]: MpakT.
nmocoOue Mo pelIeHuIo 3a1a4. - 2-€ u3n. - M.: By3oBckuii yue6nuk, 2014. - 140 c. — Pexxum gocryna:
http://znanium.com/bookread2.php?book=441616

4, XycuytauHos, P.III. 3OxoHomMuko-mMaremarnueckue MeToasl U Moaenu [Tekct] : ydued. mocobue
st By30B. - M.: Undpa-M, 2014. - 224c.

6.3. Pecypcnl nHGOpMANIMOHHO-TEJIEKOMMYHUKAIIMOHHO# ceTn « AHTepHeT»
CaiiT npuKIIaIHONM MaTeMaTHKH [T CTYICHTOB U mpenoaaBareneit http://www.exponenta.ru/ .
http://www.konsalter.ru/biblioteka/mathematics.htm
Marepuaibl 3JIeKTPOHHON OMOIHOTEUHOM CHCTEMBI ZNanium.com.
www.rustud.ru
web-Bepcus yueOHOrO Kypca
www.dfe3300.karelia.ru
www.allmath.ru
Pecypc: http://www.helen.ukrbiz.net/index.htm
Pecypc: http://matembook.chat.ru/
y4eOHHMKH, JIEKIIHH, CalThI, mpuMepbl: http://www.matburo.ru/st_subject.php?p=vm

7. METOAUYECKHUE YKA3ZAHUSA 11O OCBOEHUIO JUCHUIIJINHBI

1.MGTOHHq€CKHC PEKOMCHAAIUH 110 MOATOTOBKE K ITPAKTUYCCKUM 3aHATUAM.
Z.MGTOI[I/IIIGCKI/IC PCKOMEHAAUU 110 OPraHu3aluu CaMOCTOSITEILHOMI pa6OTLI IO JUCIUITJIMHaM.

8. TH®OPMAILIMOHHBIE TEXHOJIOI'MH AJ1 OCYIIECTBJIEHUSA
OBPA3OBATEJIBHOTI'O ITPOUHECCA 110 JUCHHUIIJIMHE

JIHIIeHZ%HOHHOC nmporpaMmmMHoe¢ ol0ecmeyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNHpopManHOHHBIE CIPABOYHbIEC CHCTEMBI:
Cucrema 'APAHT
Cucrema «KoncynprantlIiroc»

IIpodeccnonanbubie 6a3bl JAHHBIX
ngSVO.rU - HODTaJ'I @CI[@D&J'[BHBIX T'OCYIApPCTBEHHBIX 06D330B21T€J'[BHBIX CTaHapTOB BBICHICTO

o0pa3oBaHus
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https://urait.ru/bcode/514178
http://znanium.com/bookread2.php?book=441616
http://www.konsalter.ru/biblioteka/mathematics.htm
http://www.rustud.ru/
http://www.dfe3300.karelia.ru/
http://www.allmath.ru/
http://www.helen.ukrbiz.net/index.htm
http://matembook.chat.ru/
http://www.matburo.ru/st_subject.php?p=vm

pravo.gov.ru - OdunmanbHblii HHTEPHET-IOPTANI MPAaBOBOK MH(OpMAIUn
www.edu.ru - ®enepansHbiii mopran Poccuiickoe odOpa3oBanue

CB0001HO pacnpocTpaHsieMoe IPOrpaMMHOe obecriedeHne, B TOM YHCJIe 0Te4YeCTBEHHOI0
NMPOM3BOACTBA

OMC Ilneep (mnst Bocripon3BeieHUsI DIEKTPOHHBIX YUeOHbIX Momysieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIVIMHbI

MartepuanbHO-TEXHUYECKOE 00ecTiedeHe TUCIIUIIMHBI BKIIOYaeT B ceOs:
- y4yeOHBIC ayIUTOPHHM JJIsI TPOBEACHUS Y4YEOHBIX 3aHATHH, OCHAIIEHHBIE OOOpPYJOBaHUEM U
TEXHUYECKHUMH CpEACTBAMH OOy4YEHUS: yueOHOW MeOenblo, JOCKOW, JEeMOHCTPAllMOHHBIM
000pyI0BaHUEM, IEPCOHATBHBIMI KOMIBIOTEPAMH, IPOCKTOPOM;
- TIOMEUIeHHWS MJii CaMOCTOATEIbHOW paboOThl, OCHAIIEHHbIE KOMIIBIOTEPHONH TEXHUKOH C
BO3MOXXHOCTBIO MOJKJIIOUEHHEM K ceTh «VIHTepHeT» U obecreueHueM J0CTyla K AJIEKTPOHHOU
nH(pOpMaMOHHO-00pa30BaTeNbHOI cpeie.
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