MUHWUCTEPCTBO HAYKH U BBICIIEI'O OBPA30BAHMUSI
POCCHUMCKOM ®EJEPAIIU
®enepanbHOE rocyAapCTBEHHOE OI0DKETHOE 00pa30BaTEIbHOE YUpEXIEHHE
BBICILIEr0 00Opa30BaHUs
«BopoHexcKHil rocy1apCcTBEHHBIM TEXHUYECKUN YHUBEPCUTET»

VTBEP; {0)
Hexan daxynpTeTa S andunos J/I.B.
«3T»asrycta2021 r.

PABEOYAS [IPOTPAMMA
JUCIHUITIIMHBI

«MareMaTukay

Hanpasaenne noaroroBku 08.03.01 CtpouTenscTBo

ITpo¢uis [IpoMbIIUIEHHOE U FPaXAaHCKOE CTPOUTEIHCTBO

KBanudukanus BoINycKHHKA Oakanasp

HopmaTuBHbiii nepuoa o0y4yenns: 4roga/4rogau 11 m.

®opma obyuennst oyHasi / 3a04YHas

I'ox Hauaaa noaroroBku 2018

ABTOp IpOrpamMMbl \/Mﬁ / Bapcykos A1 /

£

% / I'mazkoBa MLIO. /
3aBenyroumid kadeapoin

TIpuKIaHON MAaTEMATUKHU U %

MEXaHUKHU . sokckux B.A. /

Pyxosoutens OITOIT W/ [MousiBuna H.A. /

Boponex 2021




1. HEJIU U 3AJJAYUN JTUCHUIIJINHBI

1.1. Henu IOMCHMIUIMHBI. PA3BUTHE JIOTMYECKOTO U AITOPUTMHUYECKOTO
MBIILJICHUSI, BBIPAOOTKA YMEHHUS CaMOCTOSITENIbHO paCHIUpATh U YIIIyOJISATh
MaTeMaTU4YeCKHe 3HaHUS; OCBOCHHE HEOOXOAMMOr0 MaTeMaTHYeCcKOro ammapara,
MOMOTAIOIIET0 aHAIN3UPOBATh, MOAECIHMPOBATH M pElIaTh MPUKIAIHBIE 3aauH;
dbopMHUpoBaHUE Yy CTyJEHTa Ha4yaJbHOI'O YPOBHS MaTEMaTUYE€CKOW KYJbTYpHI,
JOCTaTOYHOIO JJIsl MPOAOJDKEHHS O0pa3oBaHWsA, HaydHOM pabOThl WM
MPAKTUYECKON JCSITEIILHOCTH, METOJOJOTHYECKUX OCHOB Jis (POPMHUPOBAHUS
LEJIOCTHOTO HAyYHOTO MHUPOBO33PEHHMS, OTBEYAIOLIET0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS YEJTOBEYECKON IIMBUII3AIIUH.

1.2. 3aga4yu ocBOeHUSsI AUCUUIINHBI

e BrpaboTka SICHOrO TOHMMaHUs HEOOXOAUMOCTHM  MaTeMaTH4eCKOIro
00pa30BaHUs B MOATOTOBKE OakajaBpa WM IPEACTABICHUS O POJIM U MECTE
MAaTE€MaTUKHU B COBPEMEHHOM CUCTEME 3HAHUU U MUPOBOM KYJIbTYPE;

e (O3HaKOMJICHHE C CHCTEMON IOHSATUM, HCIONb3YEMBIX [UJIsI OMHCAHUS
BOKXHEHIINX MAaTEMaTUYECKUX MOJEJIEH U MAaTEeMaTUYECKUX METOAOB, U UX
B3aMMOCBS3bIO;

e @OopMHpPOBAaHHWE KOHKPETHBIX MPAKTUYECKUX TPUEMOB U  HABBIKOB
IIOCTAaHOBKM M PELIECHUS MAaTEMAaTHYECKUX 3a/1a4, OPUEHTUPOBAHHBIX Ha
NPAKTUYECKOE MPUMEHEHHE MPU U3YUEHUH MPO(PHIBHBIX TUCHUIUINH;

e OBgiajeHue OCHOBHBIMU MaTEMaTHUYE€CKUMH METOAaMH, HEOOXOIUMBIMU IS
aHaJau3a TMPOLECCOB M SBJICHWW NPH TOHUCKE ONTHMAJIBHBIX PELIEHUN,
00paboOTKM 1 aHaNM3a PE3yIbTAaTOB SKCIIEPUMEHTOB.

2. MECTO JUCIHHIIJIMHBI B CTPYKTYPE OlIOII
Jucoummmaa «MareMaTuKa» OTHOCUTCS K JUCHHIUIMHAM 00s3aTeIbHON
yactu Oyoka b1.

3. MIEPEYEHD IVIAHUPYEMBIX PE3YJIbTATOB OBYUEHMUA 110
JAUCHUITJIMHE
[Ipouecc wu3ydeHuss AUCHUIUIMHBI —«MareMaruka»  HamnpaBlieH Ha
dbopMUpOBaHUE CIEAYIOMUX KOMIIETEHITU:
VYK-1 - CnocobGeH ocCyliecTBIsATh MOUCK, KPUTUUYECKUN aHAIU3 U CUHTE3
MH(pOpPMAIINHU, TPUMEHSITh CUCTEMHBIM MOJIXOJT JIJIs1 PEIICHUs MOCTABJICHHBIX 3a/1a4

Pe3yabTaTnl 00y4eHus, Xapakrepusywimue

KoMmnerennus
c(hOpMHUPOBAHHOCTH KOMIIETEHIINH

YK-1 3HaTh ()YH/IaMEHTAJILHBIE OCHOBBI BBICIIIEH MaTEMaTUKH,
BKJIIOYWasi airedpy, TEOMETPHUI0, MaTeMaTHYEeCKUM
aHaJN3, TEOPUIO BEpPOSTHOCTEN u OCHOBBI
MaTEeMaTUYeCKOW  CTaTUCTUKHU, HEOOXOIUMBIC  JUIs
aHajM3a 3ajlad, BO3HUKAIOIIMX B  MPAKTHYECKOMN
JEATEIIbHOCTU

YMETL CaMOCTOATCIbHO HAXOJAHUTb MaTeMaTU4eCKU
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anmapar,  colepXkaliuiics B JUTeparype 1o
CTPOUTEJIbHBIM HayKaM, U KPUTUUYECKU aHAIM3UPOBATh
uHdOpMaInIo, HEOOXOIUMYIO pINIE peleHus
MOCTABJICHHOM 3aJjayd, paccMaTpUBaTh pa3IM4HbIC
BapUaAHTHI pPElIeHUs 3aJa4u, OI[CHUBAs WX JOCTOMHCTBA
Y HEJIOCTaTKH

BJIAJICTh NEPBUYHBIMH  HABBIKAMM  HCIIOJIb30BAHUS
MaTeMaTH4YECKOrO arrapara JUISL BBIPaOOTKH
CHUCTEMHOTO MOJIX0/a K PEIICHUIO MOCTABJICHHBIX 3a/1a4

4. OBPBEM /INCIIUIIJIMHBI

OO6m1as Tpy10eMKOCTh JuCIUIUINHBI «MaTtemaTtuka» cocrasiser 10 3.e.

Pacnipenenenre Tpy10eMKOCTH JUCHUILUIMHBI 10 BUJAM 3aHATHN

ouyHast popma 00yUeHuUs

Bupsl yueoHol paboThI Beero Cemectppt
gacoB | 1 2 3
AyIuTOpHBIE 3aHATHS (BCEro) 162 54 | 54 | 54
B ToMm uucre:
Jleknuu 54 18 | 18 18
ITpaktrueckue 3ansatus (I13) 108 36 | 36 | 36
CamocTosiTesibHasi padoTa 126 90 | 18 | 18
Yachl Ha KOHTPOJIb 72 - 36 | 36
Bubl mpomMeKyTOYHOM aTTeCTaluu -
JK3aM€EH, + + +
3a4eT C OLIEHKOH + +
OO6m1ast Tpy10€MKOCTb:
aKaJeMHUYECKUE YaChl 360 144 | 108 | 108
3a4.ejl. 10 4 3 3
3a04Has popma o0yyeHust
. Bcero CemecTpbl

Busl yuebHoM paboTh HACOR 1 5 3
AyIHMTOpHBIE 3aHATHA (BCEro) 24 8 8 8
B ToMm uucre:
Jlexuuu 12 4 4 4
[Tpaktuueckue 3ausarus (I113) 12 4 4 4
CamocrosiTeibHas paboTa 314 | 132 |91 | 91
Yachl Ha KOHTPOJIb 22 4 9 9
Bubl mpomMeKyTOUHOM aTTeCTaluu -
DK3aM€EH, + + +
3a4eT C OLIEHKOU + +
OO6m1ast Tpy10€MKOCTb:
aKaJeMUYECKHUE YaChl 360 | 144 | 108 | 108
3a4.e]I. 10 4 3 3




5.1

5. COAEP/ KAHUE JUCIUIIVIMHBI (MOAY JISA)

Conep:xanme

pa3ieyioB  TMCUHUILIMHBI

TPYAOEMKOCTH 10 BUAAM 3aHATHI

ouyHas popma 00yUeHuUs

H

pacnpeaeineHue

Ne i/t

HaunmenoBanue
TEMBI

CopeprxaHue pazaena

JIeknn

IIpax
3aH.

CPC

Bcero,
yac

1

BexropHas u
JIMHEeWHas anredpa

Ompenenurenn BTOPOTO W TPETHETO MOPSAKOB M UX
CBOMCTBA. MuHopbI U anredpanyeckue
JIOTIOJTHEHMUS. Beruucnenue onpenenuTenen
TPEThEr0 TMOpSAAKA pa3lIoKEHHEM TII0  CTPOKe
(ctonbuy). Ilonsatue o6 ompexpenurene N-ro
nopsaka. MaTpunsl W IEWCTBHS HAl HHMH.
Pemenne cucteMbl anreOpandecknx JIHHEHHBIX
ypaBHeHuit Meromom [aycca u mo ¢opmysam
Kpamepa. JIunelinble onepanuu Haj BEKTOpaMH U
ux cBoiictBa. Pasnoxenme BekTopa mo 0Oasucy.
Bekropsl B NpsIMOYroJIbHOM CHUCTEME KOOpJUHAT.
CkamsipHoe BEKTOPHOE u CMEIIaHHOE
NpPOU3BECHUs]  BEKTOPOB; UX  OIpEAENCHUs,
OCHOBHBIC CBOWCTBa, CIOCOOBI BBIYHCICHHS U
NpUMEHEHHsI K  peIleHHI0  (HU3WYeCKnX U
TEOMETPUUYECKHUX 3a/ad.

20

32

AHamuTU4ecKas
TreoOMeTpHs

IlpsimMast Ha  IUIOCKOCTH  (pa3iM4HbIC  BHJBI
ypaBHEHHUH mpsimMoit). B3anmHoe pacnonoxkenne 2-xX
npsMbIX. [1I0CKOCTh M IpsiMasi B IPOCTPAHCTBE, HX
YPaBHEHHS U B3aUMHOE pacroiioxenue. Kpusbie u
MOBEPXHOCTH 2-TO TOPSIZIKA; HMX KaHOHHYECKHE
ypaBHeHHs M TocTpoeHue. [loisgpHas cucrema
KOOPJIMHAT.

20

34

Beenenne B
MaTeMaTHIEeCKUH
aHaN3

OyHkmss onHON mepeMeHHOH. [lpenmen (yHKIum.
Teopembl o mnpenenax. beckoHeuHo Manble H
O6eckoneyno  Oonpbrmme  ¢yHkimu. CpaBHeHHe
OEeCKOHEYHO MaibIX. [IpW3HAKM CyIIEeCTBOBAHHS
MPEEeNoB. [Ipupamienue GbyHKIHH.
HenpepbIBHOCTh (DYHKIMM B TOYKE U HA OTPE3KeE.
Touku pa3pbiBa, nX KIacCUpUKanus.

20

30

JuddepennnansHoe
HCYHCIICHHE
byHKIMiH

epeMeHHOM

OJIHOM

IIpomsBogHas QyHKONM, €€ TEOMETPHYECKHl W
MeXaHUYeCKHH CMBICTIBI. IIpaBuna
muddepentmposanus. duddepenuman ¢GyHkumm,
€ro reoMeTpHieckuii cMbIci. OCHOBHBIE TEOPEMBI
nuddepenumanbaoro ucuucienust (Pomuwst, Kormm,
Jlarpamka) U MX TeoMeTpUUecKas HIUTIOCTPALKS.
IIpaBuno Jlonmrams. Bospacranme u yObIBanue
¢byHKuME Ha OTpe3ke. DKCTpeMyM, HauboJblIee U
HauMeHbIIee  3HAYEHUE ¢GyHKIMM  OmHOMU
NEepeMeHHOl Ha OTpe3ke. BBIIyKIOCTh, TOYKH
neperuba rpadpuka GyHKIHH. AcUMNTOTHL. OO0Imas
cxema HCCITeIOBAHUS (yHKIN OJTHOH
NIEPEMEHHOM.

14

30

48

JudbdepennnansHoe
HCYHCIICHUE
GbyHKITHIH
HECKOJIBKHX
MepeMEHHBIX

OyHKIMS ~ HECKOJNBKMX MEepPEeMEHHBIX, 00J]acTh
omperneneHus. YacTHble MNPUPAILCHHS W TIOJIHOE
npupamieHue  QYHKIMH ~ JABYX  IIEPEMEHHBIX.
YacTHble TNPOM3BOAHBIE W WX  BBIYUCICHHE.
IloBTOpHOE nUddepeHmpoBanre (GyHKIUU IBYX
nepeMeHHbIX. YacTHble auddepeHnuaibl U IMOTHbINT
muddepenman  QyHKIMH ABYX IEpPEMEHHBIX.
KacaTenbHast IJIOCKOCTb ¥ HOPMaJlb K IOBEPXHOCTH
(onpenenenve, ypaBHeHHUs). DKCTPeMyM (QYHKIUH
JBYX HepeMeHHBIX. IIpou3BOIHAs IO HANPABJICHHUIO
U TPaaueHT (QYHKIMHM HECKOJBKHX IEepPEeMEHHBIX
(onpezenenys, BHIYHCICHHE).

18

WnrerpansHoe
HCYHCIIEHHE
GbyHKIMA  OTHOH U

[TepBooOpa3Has.
MeToasl MHTETPUPOBAHMS.
KpUBOJIMHEWHOW  Tpameuuu,

HeompeneneHHslif  uHTErpal.
3amadya O IUIOMIALU
NpUBOJSMIAS K

13

32

54




HECKOJIBKUX
TIEPEMECHHBIX

HOHATHIO OIIPE/ICICHHOTO HHTErpaia Mo OTPEe3Ky.
OnpeneneHHbI UHTEerpal o OTpE3Ky
(onpeneneHre, OCHOBHBIE CBOMCTBA, BBHIYUCICHHUE,
(dhopmyna HetoToHa-JIeiiOHMIIa) U €TO MPHIIOKEHUS.
Heco6ctBennsie unterpanst | u Il poma. JIBoitHoi
WHTETpaJl U €ro mnpwiokeHus. KpuBoimHelHbIe
uaterpansl | uw |l poma. Ux  BeluucieHwe u
HPUIOKEHHUE.

OOBIKHOBEHHBIE

i depeHnnanbHbIe

ypaBHEHHS

3amaun, mnpuBoaAmme K AupepeHINaTbHBIM
ypaBHeHusiM. Ompenenenne nuddepeHIHaIbHOTro
ypaBHEHHS, ero nopsiaka u pemenus. 3agada Komm
n teopema Komm nans ypaBHeHWHd 1-ro mopsiaka.
OO6mee u uactHoe penieHus. OCHOBHBIE THIIBI
muddepeHnInanbHEIX ypaBHeHHH 1 -ro Topsaxa.
Jubdepenunanbusie ypaBHEHHs BBICILIMX
HOPSIKOB. JuddepenmnmanbHpie ypaBHEHHUS
BTOpOTrO nopsaka. 3anada Komm. O6miee u vactHOE
perieHus. JuddepeHimaabHbe ypaBHEHUs
BTOPOTO TIOpsIIKa, JOIYCKAaIOUIME ITOHIDKEHHE
HOPSIIIKA. Jluneiinsie nudhepeHnuanbHbIe
ypaBHeHus1 2-To mopsiika. TeopeMbl 0 CTPyKType
o0mmero pemreHus JMHEHHOTO OJHOPOJHOTO U
JMHEIHOTO  HEOJHOPOIHOTO  YpaBHEHUH  2-TO
nopsanka. @dyHAaMeHTallbHAas CUCTEMA pPELEHUM
JMHEHHOTO OJHOpOmHOTO  AnddepeHIaIEHOTO
ypaBHeHus.  Meroabl  peUIeHMs  JIMHEMHBIX
OJIHOPOJHBIX u HEOJHOPOIHBIX
i depeHInaNbHEIX YPaBHEHUH C IOCTOSHHBIMH
Ko durmeHTamu.

18

36

Teopus
BEpPOSITHOCTEN
OCHOBBI
MareMaTH4ecKoi
CTaTUCTHUKU

u

Cnyugaiigple  coObITHA.  AnreOpa  COOBITHIL.
OtHOCHTENbHAS 4acToTa. Knaccuueckoe,
TeOMETPUYECKOE, CTAaTUCTUYECKOE OIpeJeIeHus
BeposATHOCTH.  OCHOBHBIE ~ TEOPEMBI  TEOPHUHU
BeposATHOCTell. DopMylia MOJHOH BEPOATHOCTH.
Cxema BepHymm. JMCKpeTHbIE M HeNpepbIBHBIC
ciydaitHple BenumduHBL. DyHKIMS pacnpeneneHus,
IUIOTHOCTh BEPOSITHOCTH u YHCIIOBBIC
XapaKTEePUCTHUKH. 3aKoHEI pacrnpezeneHust
JUCKPETHBIX U HETIPEPHIBHBIX CIyYaiHBIX BEITHINH
(OuHOMMaNBHOE, paBHOMEpPHOE, HOpMaJIbHOE
pacnpenenenus). ['eHepanbHas COBOKYIHOCTb H
BeIOOpka.  Ilomiron  9acTor, TrHCTOrpamma.
OMnupuyeckas GbyHKIUs pacnpezeneHus.
Bri6opounsre YHCIIOBEIE XapaKTePUCTHUKH.
ToueuHble ¥ WHTEPBABHBIE OLEHKH IapaMeTpoB
pacnpeieneHusl.

18

36

Htoro

54

108

126

288

3a04Has popma o0yyeHust

Ne /it

Haunmenopanue
TEMBI

Copepxkanue pazjena

Jleknn

IIpax
3aH.

CPC

Bcero,
yac

Bexropnas
nuHeiHas anredpa

u

Onpenenureny BTOPOro U TPETHEro MOPSIKOB U UX
CBOMCTBA. Munopsl u anreOpanyecKue
JIOTIOJTHEHMUS. Beruncnenue onpeaenuTenei
TPEThEr0 MOpsAAKAa pas3loKEHHEM IO  CTPOKE
(cronbuy). Ilomatme 006 ompenemurene N-To
nopsaka. Marpuusl M OeHCTBUS Hal HUMH.
Pemenne cucrempr anreOpanveckux JUHEHHBIX
ypaBHeHHil MeTomoMm [laycca u mo ¢opmyrnam
Kpamepa. Jlunelinble onepanuu Haj BEKTOpaMH U
uxX cBoiicTBa. PasnmoxkeHme BekTOpa IO 0a3mCy.
BekTopsl B NpSAMOYTOJIbHOH cHCTeMe KOOpIUHAT.
CkansipHOoe BEKTOpHOE " CMEIIIaHHO®
NPOM3BEICHNSI  BEKTOPOB; HX  OINpPEAENCHUS,
OCHOBHBIE CBOMCTBA, CIOCOOBI BBIYUCICHUS U
NpUMEHEHHsI K  peIIeHHI0  (HU3UUeCKnXx U
reOMEeTPHUYECKUX 3a/a4.

33

35

Ananurudeckas
reoMeTpust

Ilpsmas  Ha mIockocTH  (pa3NUYHBIE  BUIBI
ypaBHeHui npsimoit). B3aumHoe pacnonosxenue 2-x
npsMBIX. [II0CKOCTE U TpsiMasi B IPOCTPAHCTBE, UX

33

35




yYpaBHEHHUSI U B3aUMHOE pacronoxenue. Kpusbie u
MOBEPXHOCTH 2-TO TOPANKA; HX KAaHOHHUYECKHE
ypaBHeHus: u rmnoctpoeHue. llonmsipHas cucrema
KOOpJIMHAT.

Beenenne B
MaTeMaTHIEeCKUH
aHaIN3

OyHkIMs onHON mepeMeHHOU. [Ipenmen (yHKIUH.
Teopembl o mpenenax. beckoHeuHO Manble u
O6eckoneyno  Oomnpmme  ¢ynkimu.  CpaBHeHHe
OecKkOoHeYHO MaibIX. [IpH3HAaKW CyIIeCTBOBAaHMS
TpeJIeIoB. Ipupamenne GbyHKIUH.
HenpepbIBHOCTh QyHKIMM B TOYKE M Ha OTpE3Ke.
Touku pa3peiBa, NX KIacCUpUKamus.

33

35

[uddepenunansHoe
HCUHUCIICHHE
byHKIWiH OJTHOM
nepeMeHHON

IMpousBoaHast (QyHKIMH, €€ TEOMETPUYECKHHl W
MeXaHU4EeCKUI CMBICIIBL. IIpaBuna
muddepentmposanus. duddepenunan ¢GyHkumm,
ero reomerpuyeckuii cmuici. OCHOBHbBIE TEOPEMBI
muddepernmmatproro ucuyucnenus (Pomrt, Komm,
Jlarpamka) ¥ HMX TreoMeTpHyecKas MIUTIOCTPAIUs.
Ilpapmwio Jlomurams. Bospactanme u yObiBaHWe
¢yHKIMHM Ha OoTpe3ke. DKCTpeMyM, HanbOoJbIIee U
HauMeHbIIIee 3HaYEHUE GbyHKII OJIHOH
NEepEeMEeHHOl Ha OTpe3ke. BHIMyKIOCTh, TOYKH
neperuba rpadpuka GyHKuud. AcuMnToTel. OOmas
cxema UCCIIETOBaHUS (byHKIHN OJIHOH
HEPEMEHHOM.

33

35

JuddepennnansHoe
HCUHCIICHUE
byHKumit
HECKOJIBKHX
TIepEMEHHBIX

OyHKIMS ~ HECKOJNBKMX MEepeMEeHHBIX, 00JacTh
ompeneneHus. YacTHble NPHpAIIEHUS W MOJHOE
npupamieHue  QYHKIMH ~ JABYX  NEPEMEHHBIX.
YacTHble TIPOM3BOAHBIE W WX  BBIYHCICHHE.
IloBTOpHOE nmUddepeHnmpoBanne (GyHKINU ABYX
nepeMeHHbIX. YacTHble TuddepeHmansl 1 NOTHBINH
maddepeniman  QyHKIMH JBYX IEPCMCHHBIX.
KacarenpHast MI10CKOCTh U HOPMaJb K IIOBEPXHOCTH
(onpenenenue, ypaBHeHHUs). DKCTpeMyM (yHKIMN
IBYX IepeMeHHBIX. [IpoM3BOIHAS IO HANPaBICHHUIO
U TPaaWeHT (QYHKIMH HECKOJBKMX IEePEeMEeHHBIX
(onpezeneHys, BBIYHCICHHE).

31

35

HurerpansHoe
HCYHCIIEHNE
¢byHKIMA OTHOH U
HECKOJIbBKHUX
IIEPEMEHHBIX

IlepBooOpasnas. HeompeneneHHbII  WHTETpal.
Metoabl MHTErpupoBaHusi. 3ajada O IUIOLIAAH
KpUBOJIMHEWHOW  Tpameuuu, NOpuUBOAAIIAs K
MOHATHIO ONpPEAENICHHOTO HMHTErpaja MO OTPEe3Ky.
OnpeneneHHbIi UHTErpanl 1o OTpPE3KY
(ompeneneHue, OCHOBHBIE CBOMCTBA, BBIYHCICHHUE,
¢dopmyna Herotona-JleitoHuna) 1 ero NpHiioKeHusl.
HecoGctBennsie uaterpanst | u |l pona. JIBoitHoi
UHTETpaJl U €ro mnpuioxeHus. KpuBoimHelHbIE
uarerpansl | uw |l poma. Mx  BeluucieHue u
HPUIIO)KCHHUE.

60

64

OOBIKHOBEHHBIE
i bepeHnuanbHbIe
ypaBHEHHS

3amaun, mnpuBoAsunme K AupepeHIHaTbHBIM
ypaBHeHnsiM. Ompenenenne nudhepeHIHaIEHOTO
ypaBHEHHS, €ro Nopsiaka U pemenus. 3agaya Komm
u teopema Komm nns ypaBHeHuit 1-ro mopsaka.
Obmee u uactHoe penieHus. OCHOBHBIE THIIBI
nuddepeHInanbHbIX ypaBHeHui 1 -ro mopsiaka.

Juddepenunansasie ypaBHEHHS BBICIIINX
MOPSAKOB. JuddepennmansHpie ypaBHEHUS
BTOpOro nopsaka. 3anada Komm. O6miee u vacTHOE
peureHus. JuddepenimansHeie YpaBHEHHS
BTOPOr0  MOPSZKA, JOIYCKAIOIIHE ITOHKCHHE
HOPSIIKA. Jluneiinsie nmuddepeHnranbHbIe

ypaBHeHUs 2-ro nopsaka. TeopeMbl 0 CTpyKType
o0Imero pemreHust JUHEHHOTO OJHOPOJHOTO U
JIMHEHHOTO  HEOJHOPOJHOTO  YpaBHEHWH  2-TO
nopsanka. @dyHaaMeHTalbHas CUCTEMa peleHUH
TMHEHHOTO  OAHOpPOOHOTO  AH(epEeHIHATHEHOTO
ypaBHeHus.  MeToasl  pemieHHs  JIMHEHHBIX
OJTHOPOTHBIX u HEOTHOPOIHBIX
nudbepeHInanbHbIX YPaBHEHUH C IOCTOSHHBIMU
ko3 dunmeHTamu.

46

50

Teopus

Cryuaiinple  coObiTHsi.  Anre6pa  COOBITHIL.

45

49




BEpPOSITHOCTEH
OCHOBBI
MareMaTH4ecKOi
CTaTUCTUKH

u

OTHOCHUTENbHAS 4acToTa. Krnaccraeckoe,
TEOMETPHYECKOE, CTATUCTUYECKOE OIpeaeNeHUs
BepoATHOCTH.  OCHOBHBIE  TEOPEMBl  TEOPUH

BepoATHOCTEH. DopMmyia TOJHON BEpOSITHOCTH.
Cxema bepHymmm. JluckpeTHble W HENpEpHIBHBIC
cilydaiiHele BenuuuHbl. DyHKIMSA pacnpeneneHus,

IJIOTHOCTb BEPOSATHOCTU u YHCIIOBBIC
XapaKTePUCTHKH. 3aKoHEI pacnperneneHus
JVICKPETHBIX U HENPEPhIBHBIX CIyYaiHBIX BEIMYHH
(buHOMHaNBEHOE,  pPaBHOMEPHOE,  HOPMAaJbHOE
pacnpenenenusi). ['eHepanbHasi COBOKYNMHOCTh U
BbIOOpKa.  IIOJMIOH  4acToT, THCTOrpamMMa.
DMIpuyecKas byHKIHA pactpeneneHus.
Bri6opouHsie YHCIIOBbIE XapaKTEPUCTUKHU.

Toueunsie u HUHTEPBAJIBHBIC OLICHKU I[MapaMETpPOB
pacnpeaciiCHus .

Hroro| 12

12 314 338

5.2 [lepevensn 1a00pPaATOPHBIX padoT
He npegycMoTpeHo y4eOHBIM IIIaHOM

6. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHbBIX PABOT

B cooTtBercTBUH C y‘-IC6HBIM IIJTaHOM OCBOCHHC JHUCHMUIIJIIMHBI

HE

IpelyCMaTPUBAET BBIMOJIHEHHUE KYPCOBOIO MpOEKTa (paboThl) MM KOHTPOJIbHOU

paboTHL.

7. OHEHOYHBIE MATEPHUAJIbI U1 IIPOBEJAEHUSA

NPOMEXYTOUYHOM ATTECTALIUU OBYYAIOLIUXCS IO

JTUCHUIIIMHE

7.1. Onucanue moka3aresjieil 1 KpUTepueB OlEHMBAHMS KOMIETEHUHH
HA Pa3JIMYHBIX dTanax uX (OPMHUPOBAHUSA, ONTHUCAHME IIKAJ OLICHUBAHHS

7.1.1 Jran Tekymero KOHTPOJIst

Pe3ynbTarhl TEKylIEro KOHTPOJIA 3HAHUKW M MEKCECCMOHHOW aTTeCTAluU
OLICHUBAIOTCS IO CIAEAYIOIEN CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH.

Komne-
TEHIHS

PesyabTaThl 00yuyennus,
XapakTepHu3ylolue
c(opMHPOBAHHOCTH

KOMIIETeHUHH

Kputepuu
OLICHUBAHUSA

ATTECcTOBaH

He aTTecTroBan

YK-1

3HATh
(dhyHIaMeHTaTbHBIC
OCHOBBI BBICIIIEH
MaTeMaTHKH, BKJIIOYas
anredpy,  TEOMETpPHIO,
MaTeMaTHYeCKHi
aHaju3, TECOPUIO
BEPOSITHOCTEH W OCHOBEI
MaTeMaTHYeCKOMN
CTaTUCTHUKH,
HE0O0XOIUMBIE TS
aHaJIM3a 3ajad,
BO3HHMKAIOIINX B
MPaKTUYECKOMN
JIeATEeILHOCTU

3HaHUE OCHOBHBIX
TEOPETHUYECKUX (PaKTOB
(Ha OCHOBE TECTHPOBAHHMS
WJIH OTIPOCa)

JlaHbI OTBETHI Ha
OOJILIIMHCTBO
TEOPETUICCKUX
BOIIPOCOB B TECTE U
(wmm) ompoce.

JlaHBI OTBETHI Ha
MEHEe YeM MOJIOBUHY
TEOPETUICCKUX
BOIIPOCOB B TECTE U
(mn) ompoce.

YMETb CaMOCTOSITEIbHO
HaxoJIUTh

Hcnonn30Banue JaHHBIX
3aJa4u 11 BEIOOpa

IIponemoHcTpUpOBaH
0 YMEHHE IIPaBUIHHO

He
IPOJIEMOHCTPUPOBAH
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peumcHus MOCTaBJICHHOM
3aga4yu, pacCMaTpuBaTh
pa3InuHbIC BapyWaHThI

MaTeMaTH4eCKUI METOJIOB €€ pemieHus (Ha
arrmapar, OCHOBE TECTHPOBAHHS UITH
coziepIKaluiics B|pellleH s CTaHAAPTHBIX
JHUTEpaType no|(3amaq)

CTPOUTEILHBIM HayKaM,

u KPUTHYECKH

AHAITU3UPOBATh

uH}popManuio,

HEOOXOTUMYIO VTS

BLI6I/IpaTI) MCTOAbI
peuicHnd 3aa1a4

O YMCHUC BI)I6I/IpaTI)
MCTOAbI pCIICHUA
3aga4

pereHus 3aauu,

OIICHUBAS ux

JIOCTOUHCTBA u

HEJOCTAaTKU

BIafeTh  INepBUYHBIMU|lcrionb3oBaHNe
HaBbIKaMHU TEOpEeTHUYECKUX (paKToB
UCIIOJIb30BaHUS JUISL peIlICHUs] Pa3INIHBIX
MaTeMaTH4EeCcKOro 3a7a4 (Ha OCHOBE
anmnapara US| pellieHHsl CTaHJapTHBIX

BBIPaOOTKH CHCTEMHOTO|3a/1a4)
MOIXO0Aa K PEelIeHHI0
MOCTaBJIEHHBIX 3a1a4

Pemenue
OOJIBIITHHCTBA
MPEIOKEHHBIX
3a7a4 JOBEACHO JI0
koHLa. ITonydensl
MIPaBUIIHHBIE OTBETHI

Pemenne
OOJIBIINHCTBA
MPE/TI0KEHHBIX
3a/1a4 HE JOBEIEHO
110 koHma. OTBeTsl
Ha HEKOTOPbIE
3a1a4y OIIMOOYHBEI.

7.1.2 JTan npoMeKyTOYHOI 0 KOHTPOJIsl 3HAHU M
Pe3ynbraTel mpoMeXyTOUYHOrO KOHTpOJIS 3HaHUM oueHuBatoTcs B 1, 2, 3
cemecTpe Il ouHOM (opmbl oOyuerHus, 1, 2, 3 cemecTtpe isd 3a04HON (HOPMBI
00yuyeHus MO YEThIPEXOANIILHON CUCTEME:
COTIIUYHOM;
«XOPOIION;
«YZIOBJIETBOPUTEIHLHOY;
«HEYJIOBJIETBOPUTEIILHOY.

PesynbTaThl
Kommne- 06yuenns, Kpurepun
XapaKTepu3ylomue OT/IM4YHO Xopowo YaoBa. Heynosa.
TeHIHus chopMupoBARHOCTS OlleHUBAHUS
KOMIIETEHIIU U
VK-1 3HATh 3Hanne ocHOBHBIX | Ilomuenit |Ilomnbri oTBet | OTBET HA OAWH Her
(hyHIaMEHTAIBbHBI | TEOPETHUECKUX OTBET HA | Ha OJMH U3 BOMPOC U3 | IPaBUIHHBI
€ OCHOBBI BhICIHICH [ (pakTOB (Ha o0a BOTIPOCOB H JIBYX X OTBETOB
MaTEeMaTHKH, OCHOBE JIBYX BOIIPOCHI | YaCTUYHBIN
BKJIIO4asi anreopy, |BOIIPOCOB OTBET Ha
TEOMETPHIO, 9K3aMEHAIMOHHOT BTOpOH
MaTeMaTHYeCKUil |0 Omiera) BOIIPOC
aHaN3, TEOPHIO
BEPOATHOCTEH U
OCHOBBI
MaTeMaTHIECKOM
CTaTUCTHUKH,
HE0O0XOINMEBIE
it aHaau3a
3aad,
BO3HUKAIOIIUX B
MPaKTUYECKOM
JIeATEeILHOCTU
YMETH Ucnonws3oBanue | IlpaBunbH | [lpogemonctp | IIponemonctp | HeBepHblit
CaMOCTOSITCNIGHO | TaHHBIX 33724 0 BEIOpaH HUpOBaH HUpOBaH BEIOOD
HaXxOJIUTh JUTS BEIOOpa METOJ |BEpHBIN BEIOOp | BEpHBIM BRIOOp | MeTOna
MaTeMaTHYeCKHH |METOIOB ee pemeHus MeToaa MeToJa peLieHust
ammapar, pemeHus (Ha 3a/1aq pemieHus perieHus BCEX 3a/1a4




COJIEpIKaIINIICS B|OCHOBE JIBYX OJIHOM 33/1a4¥l | TOJBKO OJHOM
JauTeparype  Io|3amadq ¥ 9aCTUYHO 3a7a4n
CTPOUTENBHBIM  [3K3aMEHAIMOHHOT yKa3aH XOJ
HayKaMm, u|o OmreTa) perieHus
KPUTHYECKH BTOPOIi
AHAIN3UPOBATH
nH(popManuio,
HEOOXOTUMYIO
JUTSt pelieHus
MOCTaBJIEHHON
3aja4H,
paccMaTpuBarh
pasyInYHbIE
BapUaHThI
peleHns 3a/1au,
OLICHHBAs ux
JOCTOMHCTBA U
HEJIOCTATK!
BJIAJICTh Hcnons3oBanue 3amaun | [Ipogemonctp | Ilponemonctp | 3amauu He
HEPBUYHBIMH TEOPETHYECKUX pelIeHb! B UpPOBaH UPOBaH peLIeHbI
HaBBIKAMH (axToB s MIOJIHOM | BEpHBIM XOJ | BEpHBIH X0A
UCIIONB30BAaHHS | pEIICHUS 0o0BEMe U | pelIeHHs BCeX |  PEIICHUS
MaTeMaTHYeCKOro |pa3InYHbIX 3a4a4 | IIOJIy4eHBI | 3aj1ad, HO HE | TOJNBKO OJHOH
ammapara Ui | (Ha OCHOBE JBYX BEpHBIE | TOXy4eH(bI) 3a1a9u
BBIPaOOTKH 3amad OTBETHl | BEPHBIH OTBET
CHCTEMHOTO 9K3aMEHAIIHOHHOT
OIX01a k|0 Omiiera )
peLIeHnto
TIOCTaBJICHHBIX
3amaq
7.2 IlpumepHblii nepeyeHb  OLEHOYHBIX CPeACTB  (THIOBBIE

KOHTPOJIbHbIE 33JaHUSl WJIM HHbIE MATEPHAJIbl, HEOOXOMUMBbIE JJIfl OLEHKHU
3HAHUM, YMEHU I, HABBIKOB U (MJIN) ONBITA JIeATEIbHOCTH)

7.2.1

IIpumepHbIi

TECTHPOBAHHUIO

1. JlaHsl BekTOpHl 2~

PaBHHI ...

1. (-16;,33)
o (-46;31)

nepeveHb

(3-9) b=(-36)

2. CkamspHOe PON3BEICHIE BEKTOPOB

3aaHuM

4. 1
a=(-1t) ,

3. (16

4. (16

IS

—47)
27)
b

HEPaBEHCTBY & b<1 IIPU JIBYX 3HAUCHUSIX IMapameTpa t, paBHbIX .

1. 1
2. 0

3. -2
4. -3

nmoArOTOBKH

K

5p—2

, TOrga KOOpAHHATBI BEKTOpa

=(t:0) yIOBJIETBOPSIET

3. Touka M c gekapToBeIMU KoOpAuHaTamMu (2;2) WMeeT TOJSPHBIE
KOOpPAUHATHI ...

T
(o7, g
=%



T r=2, o= z
r=-22, Q= 2 4. 4
4. YpaBHEHHE X4y’ =4y g HOJIIPHBIX KOOPAWHATAX UMECT BUJI ...
1. 3.
p? =4cosg p =4sing
2. 4.
p? =4sing p =4cose
5. Ypasuenue £ sinp=Db p JEKapTOBBIX KOOPAMHATAX UMEET BU ...
1. X+y=b , 23'
X“+y =9
2. X=b 4, y=b

6. [onspHbIi paguyc Touku A, H300paXKEHHOM Ha PUCYHKE,

1.
5 yA
i 3 N 1.5
5, O | ” 2. 97
; : ‘25
A |
9.
PaBeH ...
7. Ecmu touxa A3 4) _ navano orpeska AB u M(0; 5)

cyMMa KOOpAMHAT Touku B paBHa ...

8. Touku A(S;l), B(95 , C(25)

— €ro cepcarHa, TO

ABIIAIOTCA  ITOCJICAOBATCIIbHBIMH

BEpIIMHAMM MapajjejorpaMmma. Tormga cymMma KOOpJIAMHAT TOYKH TE€peceueHUs
JMaroHasei paBHa ...

9. PacrnionoxuTte 1o BO3pacTaHUIO JJIMHBI CTOpOH TpeyroiabHuka ABC, rae

A(2; -4), B(8; -2), C(3; -2).

: —4x+2y-3=0

10. ConocTaBbTe YpaBHEHUSIM MPSMBIX UX HA3BAHMUSL.

1. 3
8x+4y+1=0 A) olriee ypaBHEHUE TIPSIMOMA
wil i 1 B) ypaBHeHHE TIPSMOW € YIJIOBBIM
3 _14 ko3 (ppunimeHTom

3. Y="X+45 B) xaHOHMYEcKOe ypaBHEHHE MPAMOI

11. Cpenu mpsiMbIX

mapajyiCIbHbIMU SABJIAIOTCA ...

l,: 2x+y—-3=0 I,: 4x+2y-6=0 I3: 4x-2y-6=0
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1. |2H|3 3. IlI/II3

2. by ly 4. iyl
12. TIpsimMast Ha IUIOCKOCTH 3ajmaHa ypaBHenmem 2Y ~8X+11=0_ Torpa
napauIeIbHBIMU K HEW SBIIIOTCS MIPSIMBIE . ..

1., 4x—-y+5=0 3. 4x+y-9=0
2. 4,
3y—-12x+7=0 3y+12x-13=0

1
2 2 .
13. Ecu R — pamnyc oxpyxkuoctn X —6X+Y" =0 10 ee kpusmsna R Bcromy
paBHa ...

1. 3.

Ol W
Wl ©

2. 4.

2 2
14. Paguyc OKPYXKHOCTH, 3aJaHHONH ypaBHeHmem X 1Y —2X+2y—-7=0
paBeH ...

1. 3 3. V7
2. 7 4, 9
2 2
15. Jlmnaa MEAMOI ocu rumep6oisr 4X —29Y° =100 papya
1. 25 3. 10
2. 2 4. 4
16. ComocTaBbTe ypaBHEHUSM JIMHUM UX HA3BAHHS
1.
A
(x+67 +(y—2) =64 ) OKpYKHOCTE
5 X°+4y=16 b) rumepbona
3. X' +4y*=4 B) mapa6oia
2 2
X
4 E—y?=1 [') smmunc

17. YcranoBuTe COOTBETCTBHE MCXKIY YPaBHCHUCM IINIOCKOCTH WM TOYKaMH,
KOTOPBIC JICIKAT B 3TUX INNIOCKOCTAX

1. 7x—y—-z-3=0 A) (—2;0;0)
2 X+2y+z-5=0 B) (O;O;O)
3. Y+z-3x+2=0 B) (],'2;2)
4. 3y+z-9x=0 I (1;0;1)
m (@11

7.2.2 TlpumepHblii nepeyeHb 3aJaHMil Uil pelleHUs] CTAHIAPTHBIX
3ajga4

«IIpenensl 1 TPOU3BOIHBIEY.
I. PackpbITh HEOIIPEAEIEHHOCTH HE MOJIb3YSACh TpaBuiioM Jlonuras.
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o= 11X -5x3 +8x*+37 7 x5 x-5 x>0 6X — 15X
Il. Haiftu npousBoaHbIE Y, JTaHHBIX (YHKIIHIA.

2 =t-t?
a)y=(x*+1) arcsinx—In\1-x*; 6) y= x2+1mﬁ;B X ;

3 2 { 1 _ x-1
a) lim 20x” ~10x” +18 ; 0) lim XX —=—< 1 2; B) lim 4t93X2;r Iim(jx éj :
X—>00 X+

r) y*tgx=sin3y.

«TexHrnKa UHTETPUPOBAHUS.

1) IX3+)I(n(X_1)dX.2)I

x-1
-1 V2x* +4x-3

4 5x% —3x + 20
5 | ———=dx. 6 dax.
) I«/x +3%/x ) j X° +5X

) . dx
dx.3)jx sin5xdx. 4) jm.

«duddepeHnnanbHbie ypaBHEHUS.
|. Haiimu o6wee pewenue oughghepenyuanvuwvix ypasHeHull.

1) y’:sinl+l. 2) y"+9y=sin3x. 3) y"—L:O.
X X X

Il. Pewuumo 3a0auu Kowwu.

y' =5y +6y=x*+1,

4) xy'+y=Inx, =1.5
) y y y‘X:l ) y‘x:O - O’ y,‘x=0 =1

7.2.3 TlpuMepHblii nepeyeHb 3aJaHUH JJsl pelieHHs] NPUKJIATHBIX
3aja4

«AHaJIUTHYECKasi TEOMETPHUS U BEKTOPHAsl aureopay.

|. Janbl KoOopauHATHI BepiiiH AABC :
A(-3; -3), B(-3; 6), C(4; 4).
Coenamo uepmeosic.
Haiimu: 1) ypaBaenne meauanbl AD u e€ niuny,
2) ypaBHeHuE BbICOTHI AE,
3) nuny BeicoThl AE (pacctosiaue ot T.A a0 npsimoit BC),
4) yrojl MeXK1y MEJIMaHON 1 BBICOTOM.
I1. Tanbl koopauHaTel BepinH nupamuisl ABCD:
A(5;-1; 3), B(-1; 5; 3), C(3; 5; 1), D(-2; -7; -5).
Haumu:
1) yron mexny peopamu AB u AC,
2) omaab rpanu ABC,
3) 00beM nupaMubI,
4) ypaBHenue miockoctn ABC,
5) ypaBuenue BoicoThl DE, onymennoit u3 T.D Ha rpans ABC,
6) nmuHy BbicoThl DE (paccrosinue ot 1.D 10 mimockoct ABC),
7) Touky niepeceuenus BoicoThl DE ¢ rpannsio ABC.
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«IIpunoxeHus onpeneaeHHOro HHTErpanay.

1) Beruucauts miomas miockoi GUrypsl, OorpaHU4eHHON CIIeTYIOIUMHU
2

: 2 X
JUHHUSMU: Y =X, Y= > y =2X. Cnenarb yepTex.

2) BeruucauTh mIOMab miIoCcKoi (GUrypbl, OrpaHUUYEHHON CIETYIOIUMHU

x =3t
JINHUSIMU: , OStS\/g.
y=3t-t°
3) Haiitu mymHy nyru quHun Y = X/X , OTCeUCHHOM IIPSIMOM Y = J5x.
4) Berancnuth 00BEM TeNa, TOYIEHHOTO BpariieHueM BOKpyT ocu OX ¢urypsl,

orpaHuueHHoi MuHuel: Y =sin®x (0<x<7).

«Teopus BeposATHOCTEWNY.

1) Cpeon 20 »sK3aMEHAIIMOHHBIX OWJIETOB S5 cOAEp)KaT JETKUE BOMPOCHI.
Onpenenuts BEPOATHOCTh TOTrO, YTO IIEPBBIE YETHIPE SK3aMEHYIOUIUXCS HE
BBITSIHYT HU OJHOTO JIETKOTO OHIIeTa.

2) [Ba cTpenka OOJKHBI BBINOJIHUTH HOPMY MacTepa cropra. BeposTHOCTb
TOTO, YTO HOPMY BBIIIOJHUT MEPBBIA CTpenok, paBHa 0,95, a Bropou - 0,9. Haiitu
BEPOSTHOCTh TOT0, YTO HOPMY BBIIIOJIHUT TOJIBKO OJIMH CTPEJIOK.

3) Tpu aBTOMaTa M3rOTOBJIIOT JETalIM, KOTOPBIE IOCTYNAIOT Ha KOHBEHED.
[Ipor3BOAUTENHLHOCTH TIEPBOT0, BTOPOTO U TPETHETO aBTOMATOB COOTHOCATCS Kak
3:7:8. BepoaTHOCTB TOTr0, UTO JIETAJIb U3TOTOBJIEHA IIEPBBIM ABTOMATOM OTJIMYHOTO
kauectBa (0,94, nms BTOpPOrO W TPEThErO aBTOMATOB ATH BEPOSITHOCTH
coorBeTcTBeHHO paBHbl 0,91 m 0,89. HailTu BEpOATHOCTH TOro, YTO Haymady
B3sITasi C KOHBelepa JieTanb OyJAeT OTIAMYHOrO KauecTBa.

4) Mawo:

3 5 7 19 11
0,2 /0303010,
Haiitu M (2X -6), D(2X -6), o(X).

5) Hdano:

0, X<2

F(x) = (x—2)2, 2<x<3
1, X>3

Haiitir (X), P (2< X <5/2), M(X).

7.2.4 TlpuMepHbIii NepevyeHb BONPOCOB JI MOAT0TOBKHU K 3a4eTy

1-i1 cemecTp (3aueT ¢ OLEHKO)

1. Onpenenutenu 2-ro, 3-ro U N-ro nmopsaKoB. CrocoObl WX BBIYUCICHUS U
CBOMCTBA.
2. CucTtembl TUHEHHBIX aNredpandecknx ypaBHeHU. OCHOBHBIE ONPEICIICHUS.
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w

Pemenne cucreM JIMHEWHBIX QJIr€OpandecKUX YpPaBHEHUU METOJIOM

Kpamepa.

Perenue cucrem NMHENHBIX anredpandeckux ypaBHeHU metonoM ["aycca.

Bekropel. OCHOBHBIE ONPEAEICHUS U IOHATHS.

JIuneinble onepauuu HaJ BekTopamu. VX cBoicTBa.

[Ipoexnns BEKTOpa Ha OCh U HA BEKTOP.

Paznoxxenne BekTopa o opraMm KOOPAMHATHBIX OCEH.

. Anuna BekTopa. Hanpasistomuye KOCUHYCHI.

10 JlelicTBUS HaJ BEKTOpAaMH, 3aJJaHHBIMH IIPOEKIUSIMU.

11.CkangapHoe npou3BeI€HUE BEKTOPOB: OINpPEAEICHUE, CBOMCTBA, BHIYUCICHUE
B JIEKapTOBBIX KOOPIUHATAX, IPUII0KEHUS.

12.BekTopHOE MPOU3BENCHUE BEKTOPOB: OMpPE/IEICHUE, CBOMCTBA, BHIUUCICHUE
B JICKapTOBBIX KOOPIAWHATAX, IPUII0KEHU.

13.CmemanHoe  TpOU3BEACHHE  BEKTOPOB:  OMNpelesieHue,  CBOMCTBA,
BBIYMCIICHUE B IEKAPTOBBIX KOOPIAUHATAX, IPUIIOKEHUS.

14.TlpssmoyroJibHast cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. YpaBHEHHWE JIMHUH B
JNEKapTOBOW CHUCTEME KOOPAHMHAT.

15.0cHOBHBIE TPUIIOKEHUS METOJa KOOPJIUHAT Ha IUIOCKOCTH: PAaCCTOSHUE
MEXKIy IByMsI TOUKaMH; JCIICHUE OTPE3KA B TAHHOM OTHOLIEHUHU.

16.Ilonspuass cuctema koopauHaT. Ee cCBsI3p C JIeKapTOBOM CUCTEMOM
KOOpPJMHAT. Y PABHEHHUE JINHUU B ITOJISIPHOM CHCTEME KOOPAHUHAT.

17.IlpeobpazoBanue cucreMbl KoopauHat. [lapamienbHbIi mHepeHoc oceit
KoopauHat. [ToBopoT ocert kKoopAuHAT.

18.PaznuuHble BUIBI YpaBHEHUN MIPSIMON Ha TIOCKOCTH.

19.Yron mexay npsaMbIMU. Y CJIOBUS NapasuieIbHOCTH U HEPHEHANKYISIPHOCTH
npsAMbIX. PaccTossHME OT TOUKH 10 MPSIMOM.

20.Kpusble Broporo nopsjka. OKpyKHOCTb.

21.Kpusbie BTOPOro mopsiaKa. IJUIIIIC.

22 Kpusble Broporo nopsijaka. I'unep6ona.

23.Kpusbie Broporo nopsaka. [Tapabona.

24.YpaBHEHHS  KPHUBBIX BTOPOrO TMOpSJKAa C  OCIMH  CHUMMETPHH,
NapajuieJIbHBIMA KOOPJAWHATHBIM OCSIM.

25.00m1ee ypaBHEeHUE KpHUBOW BTOporo mnopsjaka. IIpuBeneHue ypaBHEHHS K
KAHOHUYECKOMY BHJY.

26.Pa3nuuHble BUbI YPAaBHEHHH MIIOCKOCTH B TPOCTPAHCTBE.

27.Yron MEXKIY IIJIOCKOCTSIMM. Ycnosus NapajuIeIbHOCTH 51
NEPHNEHAUKYJSIPHOCTA JBYX IUIOCKOCTEeW. PaccrosHne OT TOYKH 110
IIJIOCKOCTH.

28.I1lpsimast nMHUSA B MPOCTPAaHCTBE. PaznmuuHble BUIBI YpaBHEHWN NPSAMON B
IIPOCTPAHCTBE.

29.Yron Mexzy NpsMbBIMH B MPOCTPAHCTBE. YCIOBUS NapauieIbHOCTH U
NEPNEHANKYJIIPHOCTU NPSIMBIX. Y CIOBUE, TP KOTOPOM JIBE MPAMBIE JIEKAT
B OZJHOW IUIOCKOCTH.

30.Yron wmexay mOpsSMOM U TUIOCKOCTBIO. YCIIOBUSA TapaIETbHOCTH U

NIEPIICHAUKYJIIPHOCTH IPSIMOU U IJIOCKOCTH. TOYKa mepeceyeHus npsiMou ¢

©oNo oA
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IUIOCKOCTBIO. Y CJIOBUE MPUHAJIEKHOCTH IPSMOM TIIOCKOCTH.
31.[loBepxHocTU BTOpOro nopsiaka. LunnHapruueckue moBepXHOCTH.
32.IloBepxHocTH BpaieHus. KoHnueckrne moBepXHOCTH.
33.Meron ceuenuil. KaHoHuueckue ypaBHEHHs IOBEPXHOCTEHW BTOpOIro

HOPSAKA: SIUIMIICOU, KOHYC, TUIIEpOOIONAbl U apaboJIOH IbI.
34.OnmeMeHTBl  TEOPUH  MHOXKECTB. UHWCIOBBIE MHOXECTBA. YHWCIOBBIC

npOMeXYTKH. OKpeCTHOCTh TOUKH.

35.Oyukuwms. [lonstue Qynkumnu. CrmocoOwl 3amanus QyHkuun. Hexotopsie
XapaKkTepUCTUKU  (PYHKIMM  (YETHOCTh, HEUYETHOCTh, MOHOTOHHOCTD,
OTrPaHUYEHHOCTh, EPUOJUIHOCTB).

36.00patHas u cnoxkHasg GyHKUUU. OCHOBHBIE 3JIEMEHTAPHbIE QYHKLIHUHU U UX
rpaduku. DnemenTapHas GyHKUIHUS.

37.YucnoBas nocneaoBareabHOCTh. [Ipeaen yncnoBoii mocaen0BaTeIbHOCTH.

38.Ipenen dyukiuu B Touke. OMHOCTOPOHHUE TIPECIIHI.

39.1penen pynkuuu mpu x — . beckoneuno Oonpias ¢yHKIHS.

40.beckoneyno Mansie Qynkuun. OrnpeneraeHrne U OCHOBHbIE TeopeMbl. CBs3b

Mexay GyHKIHEH, ee Tpe/iesioM U OECKOHEYHO Majlon (DyHKIIHEH.
41.Teopembl 0 mpenesax CyMMBI, pa3sHOCTH, IPOU3BEAECHUU U YaCTHOM

¢yakuuid. Teopema o npezene NpoMeXyTouHON (QyHKIIHH.

42 .1lepBblit 3aMeuaTeNbHbIN TIpee.

43.BTopoii 3aMedaTeIbHBIA MPEeIT.

44 .CpaBHeHue OECKOHEUHO MaiblX (YHKUHUHA. DKBUBAJICHTHbIE OECKOHEYHO
MaJible PYHKIIUU U UX IPUMEHEHHUE NPU PACKPBITUU HEOIPEIEICHHOCTEH.

45.HenpepbIBHOCTh (PYHKIIMU B TOYKE, B MHTEPBAJIE U Ha OTPE3KE.

46.Knaccudukanus To4eK pa3pbiBa QyHKIIUH.

47.0cHOBHBIE TEOpEeMbl O HENmpepbIiBHBIX (yHKIUsAX. CBoWcTBA (YHKIINNA,
HENPEPBHIBHBIX HA OTPE3KE.

48.3amaun, NPUBOAAIIME K TOHITHIO TPOU3BOJIHOM: 3a7ada O CKOPOCTH
MPAMOJIMHENHOTO JIBUKEHUS TOUKH; 3a/1a4a O KacaTeJIbHOM K KPUBOM.

49.0mnpeneneHre  MPOU3BOAHOM, €€  MEXaHMYEeCKUM, (U3MYECKHl U
T€OMETPUYECKUN CMBICI. Y pABHEHHUE KACATEIbHOM M HOPMAJIA K KPUBOM.

50.CBsi3p  MeXay HENmpephlBHOCTBEIO M aAubPepeHIpyeMOoCcTbi0  (PYHKITUH.

TabGnuia mpou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX () YHKIIUH.
51.Ilpon3BogHas CyMMBbI, Pa3HOCTH, IMPOU3BEIAEHUS M YACTHOIO ()YHKLHUM.

[TpousBoiHast CIOXKHON U 0OpaTHOW () YHKITHIA.

52 . JluddepeHiiupoBanne HESBHBIX M TapaMETPUUYECKH 3aJaHHBIX (PYHKIH.
Jlorapupmuueckoe  auddepenuupoBanue.  [Ipou3BoaHbIE  BBICHIMX
NOpsAKOB. MeXaHU4ECKUI CMBICII IPOU3BOJAHON BTOPOIO MOPSIAKA.

53. luddepeniinan GyHKIIMA U €r0 TeOMETpHUYEcKHil cMbIci. OCHOBHBIE
TeopeMbl 0 nuddepennnanax. Tabmuna muddepennuanos. [Ipumenenue
muddepenimana K TpUOINKEHHBIM BEIUUCICHUSM.

54.Teopemsbl Poins, Ko u Jlarpanxka o nuddepenunpyempix ¢ yHKIMIX.

. 0 00
95.11IpaBuno Jlonurans [t packpbITUS HEOMPEIEICHHOCTE! {6} {—}
e}
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PacKpbITHE HEOTIPEIENEHHOCTEN Braa {0-co}, {oo—oo}, {OO}, {ooo}, {1"0}.

56.Bo3pacranue u yObiBanue (QpyHKuuid. MakCUMyM W MUHUMYM (YHKIIHI.
HanOonbiiee n HauMeHblllee 3HaueHUE (PYHKIIMU Ha OTPE3Ke.

57.BeinyknocTs U BOrHYTOCTh Tpaduka pyHkuuu. Touku neperuoa.

58.AcummnroThl Tpaduka Gyakmuu. OOmas cxema ucciaeaoBaHUS (YHKIIUA U
nocTpoeHue rpaduka.

59.@opmyna Telimopa nans MHOTOYJICHA W Ui TPOM3BOJBHON  (DYHKITHH.
®dopmyna MaknopeHna.

7.2.5 IllpuMepHbIii NepevyeHb BONPOCOB 1JIS1 MOAT0TOBKHU K IK3aMeHY

2-il ceMecTp

1. Ionstue GpyHKUMUU OBYX IepeMeHHbIX. OCHOBHBIE OINpEIeIICHUS.

[TonHoe u yacTHbIe NpupaileHuss QYHKIUM IBYX TMepeMeHHbIX. YacTHbie

POM3BOIHBIE TIEPBOTO MOPSIIKA.

YacTHble TPOU3BOJIHBIE BHICIIUX TOPSIKOB.

[Tonnsnii nuddepennran GyHKIUA IBYX EPEMEHHBIX.

KacarenbHas ma0CcKOCTh M1 HOPMaJh K TOBEPXHOCTH.

OkctpemyM (QYHKIUU JBYX NepeMeHHbIX. HeoOxoaumeie u A0CTaTOYHBIE

YCIIOBHSI 9KCTPEMyMaA.

/. Hamboinpliee v HauMeHblIee 3HAYE€HUS (YHKIUU JIBYX IEPEMEHHBIX B

3aMKHYTOU 00JIacTH.

[IpousBoaHas mo HarmpaBIeHUIO. [ pagueHT QyHKIMU U €ro CBOMCTBA.

Kommekcubie  umcna.  OcHoBHble — ompexaenenus.  M3oOpaxenue

KOMIUIEKCHBIX YHMCEJl Ha IMJIOCKOCTH.

10.Moaynps ¥ apryMeHT KOMIUIEKCHOTO uncia. DopMbl 3alicH KOMIUIEKCHOTO
yucina. Popmyia Ditnepa.

11.lpo6bHo — pamuoHanbHble GyHKIMU. [IpencraBieHue HEMPaBUILHOM
palMoHaIbHOM J1poOU B BUJE CYMMBI LIE€JIONW YacTH W MPaBUIbHOM IpoOwu.
[IpencraBienne mnpaBUIIBLHOW palMOHAJIBHOW JPOOM B BHJE CYMMBI
npocTelmx apodeit. Meton HeonpeaeneHHbIX K03(hPHUIIMEeHTOB.

12.TlepBooOpa3Hasi pyHKIIMU U HEONPENEICHHBIN HHTErpajl, UX ONpPEACICHUE U
cBoiicTBa. TabmuIa HeoNpeeICHHBIX HHTETPAJIOB.

13.3amena nepeMeHHON W HMHTETrPUpPOBAHUE IO YACTSAIM B HEONpPENeICHHOM
UHTErpase.

14 VnaterpupoBaHue BEIpaKEHUH, 3aBUCAIINX OT KBAJIPATHOTO TPEXUICHA.

15.UuTerpupoBaHue paliiOHaIbHBIX (DYHKIIHMA.

16.1uterpupoBanrie =~ HEKOTOPBIX  TPUTOHOMETPHUUECKHX  BBIPAXKCHUU.
YHuBepcanbHas TPUTOHOMETPHYECKasl TOACTaHOBKA.

17.WuTerpupoBanue HpparMOHAIBHBIX BbIpaXeHH. [[poOHO — nuHelHas
MIO/ICTAaHOBKA.

18.«Hebepymuecs» WHTETPAIbL.

19.3apaun, npuBOASIINE K MOHATHIO OMPEIEICHHOTO MHTErpaJa.

20.0npenenenue onpeaeIeHHOro HHTerpasa.

N

o 0k w

©w
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21.®opmyna Herotona — Jleitbnuna.

22.CpoiicTBa ompeneieHHoro wuHTerpana. OnpeneneHHbIi UHTErpail c
TIEPEMECHHBIM BEPXHUM IIPEICTIOM.

23.UnTerpupoBanrue MO 4YacTsSIM U 3aMeHa IMEPEMEHHON B OINpeAeICHHOM
UHTErpase.

24.HecoOcTBeHHBIC HHTETPANBI ¢ OCCKOHEYHBIMH TIpeienaMu (HECOOCTBEHHEBIC
unTerpansl | poma). HecoOCTBEeHHbIE MHTETpasibl OT Pa3phIBHBIX (DYHKIIHIA
(aecoOctBeHHBIe MHTErpatikl Il pona).

25.Bpraucienue mioaan miockon (GUrypsl B I€KapTOBBIX KOOPIUHATAX.

26.Brruncienue miomaay miockoi (GUrypsl B MOJISPHBIX KOOPIUHATAX.

27.BorauciacHue JIMHBI YTH TUIOCKOH KPHBOW B JEKAPTOBBIX M B TOJSPHBIX
KOOpJMHATAX.

28.Bruncierne o0bema Tema IO WM3BECTHBIM IUIOMIAASM  TapaylIeIbHBIX
nornepevyHsIx ceueHnit. O0beM Tena BpallleHus.

29.0npenenenue ABOMHOTO MHTETpajia U €ro CBOMCTBA.

30.'eomeTrpuueckuit U GU3NYECKUIN CMBICI JBOWHOTO HHTETpaia.

31.IlpaBunbHble 00JaCTH HA TUIOCKOCTU. BhIuncieHue ABOMHOrO MHTErpaia B
JIEKapTOBBIX KOOPJWHATAX.

32.3ameHa TEPEeMEHHBIX B JBOMHOM WHTerpajge. Bpruucienue aBOWHOTO
WHTErpajia B MOJSPHBIX KOOPIUHATAX.

33.IIpunoxenus JTBOMHBIX WHTETPAJIOB: BBIUKCIICHHE o0Bema
UJIMHAPUYECKOTO TeJla U TUTOMIAAH IIOCKON (PUTyphl; HAX0XKIEHUE MACCHI,
CTaTUYECKUX MOMEHTOB, KOOPJIUHAT IIEHTPA TSHKECTH U MOMEHTOB MHEPITUU
TOHKOM TIJTACTUHKH.

34.0mnpenenenue U CBONCTBAa KPUBOJIMHEHHBIX HHTErpaioB | poza.

35.Brruncnenue u NpuiioKeHUs KPUBOJIMHEHHBIX HHTErpajioB | posa.

36.0mnpenenenre U CBOMCTBAa KpUBOJIMHEHHBIX HHTErpanoB |l poxa.

37.Brruncnenue KpuBoIMHEHHbIX nHTErpasioB |l poxa.

38.@opmyna Octporpazackoro - ['puHa.

39.11punoxenus KpuBOJIMHEHHBIX HHTErpayioB |l poma.

3-ii cemecTp

1. OGBIKHOBEHHBIE muddepeHnranbHbIe YpaBHEHHS. OcHOBHbIE
orpeneeHusl.
2. Ilpumepsl 3a1a4, TpUBOIAIINX K AU HEpPEHIINATBHBIM YPABHEHUSIM.

3. Auddepennmansupie  ypaBHEHUs TepBoro  mopsaka.  OCHOBHBIC

onpenenenus.  3amada  Komm.  Teopema  CyliecTBOBaHUS U

€MHCTBEHHOCTH 3a7a4uu Kou.

JuddepenumanbHbie ypaBHEHUS € pa3AeISIOMIMMUCS IEPEMEHHBIMU.

Opnnoponsbie AuddepeHranbHbIe ypaBHEHUS IEPBOTO MOPSIAKA.

Jluneitasie nuddepennanbabie ypaBHEHUS TiepBoro nopsiaka. Merox U.

bepnyinu.

7. Jluneintnbie nuddepeHnnanbuble ypaBHEHHUS TMEPBOTO mopsaka. Meron
Jlarpan>ka (MeToJ; BapyUalvi MPOU3BOJIbHON MTOCTOSIHHOM ).

o s
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8. Hduddepennmansusie ypaaenus . bepuynmm.

9. VpaBHeHus B ModHBIX AU depeHInanax.

10.Iuddepenmanbapie  ypaBHEHHsS BBICIIUX  MOPAAKOB. OCHOBHBIE
onpenenenus.  3agada  Komm.  Teopema  cymiecTBOBaHUS U
€IMHCTBEHHOCTH 3a1a4yu Komm.

11.YpaBHeHuss BTOpPOro MOpsAKa, IOMYCKAIOUIUME MOHM)KEHHE MOpSIKa.
Ypaeuenusi Buma Y' = f(x), y"'=f(xy'), y'=f(y.y).

12.Jluneitnpie  omHOpOaHBIE U] EpeHIINaIbHBIE YPaBHEHHS BTOPOTO
nopsaka (JIOAY 1l). OnpenencHust U OCHOBHBIE CBOMCTBaA peEIICHUI
Joay II.

13.JIuneliHas 3aBUCUMOCTb M HE3aBUCUMOCTb (GyHKIuH. Onpenenurens
Bponckoro. CoiictBa onpeaenureinst BpoHckoro.

14.Ctpykrypa obuiero pemenus JIOAY Il.

15JI04Y Il ¢ mnocrosHHbIME KO3(dUIHEHTaMU. XapaKTePUCTUUECKOE
ypaBHenue. OO11ee petieHue.

16.Ctpyktypa  o0miero  pemieHus  JIMHEHHOTO HEOJIHOPOJIHOT O
nuddepeHInanbHOro ypaBHeHus Broporo nopsaka (JIHIY 11).

17.Hanoxenue pemennit JJHAY 11

18.Pemenne JIHAY Il meTomoM Bapuamuu npor3BOJIbHBIX TOCTOSTHHBIX.

19.Pemenue JIHAY Il ¢ mocrosuHbiMu KOd(DPUITMEHTAMU U CHICUATBHON
IIPAaBOU YACTHIO.

20.Cucrembl nuddepeHanbubix ypaBHeHUH. OCHOBHBIE OINpEICIICHUsI.
HNHuTerpupoBanne HOPMaJIbHBIX CUCTEM.

21.2OnemenThl KOMOMHATOPUKH. [lepecTaHOBKH, COUETaHNUs, Pa3MEICHNUS.

22.Ilpenmer Teopun BeposiTHOCTeH. CrydailHble COOBITHS, OCHOBHBIE
OIpEEIICHMUS.

23.Knaccuyeckoe ONpelNesieHUEe BEPOSATHOCTH  CIY4allHOTO  COOBITHS.
CBoiicTBa BEpOSTHOCTEH.

24.CTaTUCTHYECKOE W TEOMETPHUYECKOE OMPENENICHUS BEpPOSTHOCTH
CIIy4aitHOro COOBITHS.

25.Anrebpa ciydaiHbIX cOObITHI. ClOXXKEHHE W YMHOXKEHHE CIy4dailHBIX
COOBITHI. 3aBHCUMBIE 1 HE3ABUCUMbIE COOBITHS. Y CIIOBHAsI BEPOSITHOCTb.

26.TeopeMbl yMHOXEHUSI BEPOSITHOCTEH.

27.TeopeMbl CIOXEHHUSI BEPOATHOCTEH. BeposTHOCTH MOSIBICHUS XOTS OBl
OJTHOTO COOBITHSI.

28.Dopmyrna nomHoi BepositHocTr. Dopmyna baiieca.

29.Cxema bepuymmu, hopmyna bepaymmu, dopmymna Ilyaccona.

30.Cxema bepuymnnu. JlokanbHas U nHTErpaibHasi TeopeMsbl Jlamaca.

31.Cnyyaitnas BenmuuuHa. OCHOBHBIC OMpEETICHUS. 3aKOH PACIpEICICHUs
JTACKPETHOW CIIY4alHOW BEJIMYUHBI.

32.DyHKUUS pacnpefeieHus] AUCKPETHOW CIIy4alHOM BETUYMHBI U €€
CBOMCTBA.

33.DyHKUMS pachpeesieHnsT HENpPEPbIBHOM ClIy4allHOM BEJIMYMHBI U €€
CBOMCTBA.

34.DyHKUHMS IIOTHOCTU BEPOSITHOCTH U €€ CBOMCTBA.
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35.MaremaTtnueckoe OXUJaHUE JAUCKPETHOW CIydalHOM  BEJIMYMHBI.
CBolicTBa MaTeMaTHYeCKOro 0XKUIAHMS.

36.lucniepcust AMCKPETHOU CIy4ailHON BemnunHbL. CBONCTBA IUCTIEPCHH.

37.Cpennee KBalpaTUUECKOE OTKJIOHEHHUE.

38.MaremaTnueckoe OXHAAaHUE, AMCIEPCHS U CpPEAHEE KBaJAPaTUUYECKOE
OTKJIOHCHHE HETIPEPHIBHON CIy4YalHOW BEJTUYUHBI.

39.buHoMMaNIbHOE pacpeieICHUE CITYyIaifHONW BETMYUHBI.

40.PaBHOMEPHOE pacTpeeiCHUE CIyIaiiHOW BETMYUHBI.

41.TToka3aTenbHOE pacipenesieHue Cl1y4yaiiHON BETMYUHABI.

42 .HopmanbpHoe pacnpenesieHue Cl1y4aiiHON BEIIMYNHBI.

43.Tlpeamer MaTeMaTUYECKON CTATUCTUKU. BHIOOPOUHBINA METO/I.

44 Bapuanmonnblid psia. [lonuron, rucrorpamma, smnupudeckas (yHKIHS
pacnpeneneHus.

45.YucnoBble XapaKTEPUCTUKU BHIOOPKH.

46.CtatucTidyecKkue OLEHKM TMapameTpoB pacmpeneieHus. OCHOBHBIC
HOHSTHS.

47.TodeuHble OLIEHKU TTapaMETPOB PACTIPEICICHHUS.

48.VlHTepBanbHas OIEHKAa TapamMeTpoB pacmhpeneneHus. Iloctpoenwue
JIOBEPUTEIbHBIX HHTEPBAJIOB.

7.2.6. Mertoguka BbICTaBJEHUs] OIEHKH TPH  TPOBEAECHUHU
NMPOMEKYTOYHOM aTTeCTAIMHU

DK3aMEH | 3a4eT C OIEHKOW MPOBOISTCS MO OWJIeTaM, KaXKIbIi U3 KOTOPBIX
COAEPXKUT 2 Bompoca W JABe 3amauu. KaxkJplid MpaBWIbHBIA OTBET HA BOIPOC B
Ouitere orneHuBaeTcs B 2 Oamia, 3amada oneHuBaercs B 0,5. MakcumaiabHOE
KOJIMYECTBO HAOpaHHBIX 0AJIOB — 5.

1. Ouenka «HeynoBaeTBOPUTENBLHO» CTABUTCSA B Cilydae, €CJIM CTYACHT
HaOpan He Oosee 2 GaIIoB.

2. OueHka «YIOBJIETBOPUTEIIBHO» CTaBUTCS B Cllydae, €CJIU CTYACHT
Habpai ot 2,5 1o 3 Gasios.

3. Onenka «XopoI11o» CTaBUTCS B CiIydae, €clid CTyAeHT Habpai oT 3,5 1o
4,5 6amnos.

4. Onenka «OTIMYHO» CTABUTCSA, €CIH CTYACHT HaOpan 5 6ayljioB.

OueHKH NpOCTABIIAOTCSA B COOTBETCTBUU € TyHKTOM 7.1.2.

7.2.7 IlacniopT OLIEHOYHBIX MATEPHAJIOB

Kon
KonTponupyemsie paszaenbl . HanmenoBanue
Ne n/m KOHTPOJIMPYEMOMI
(TeMbl) TUCIUIUINHbI OLICHOYHOI'0 CPEeACTBa
KOMIIETEHLIUU

1 BekTopnas u nunelinasg anreopa  |YK-1 Tect
Pemenue ctanaapTHBIX
3a1a4y
3aueT ¢ OLIEHKOI

2 AHanuTH4ecKas FeOMETPHUs YK-1 Tect
Pemienue cTannapTHBIX
3a/1a4
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3ader ¢ OLICHKON
3 BBenenne B matematnueckuii|YK-1 Tect
aHaJIn3 Pemenue ctanaapTHBIX
3a1a4
3ay4er ¢ OLICHKOMN
4 Huddepennmanpaoe ucuucienune|YK-1 Tect
byHKLIMI OHOM TepeMeHH oM Pemenue ctanaapTHBIX
3a1a4
3ay4er ¢ OLIEHKOU
5 Huddepennmansroe ucuncnenue |YK-1 Tect
(GYHKITUH HECKOJIBKHUX Pemmenue cTanaapTHBIX U
MepPEeMEHHBIX MIPUKJIATHBIX 33729
HK3aMEH
6 WuTerpanpHOe ucuncienue| YK-1 Tect
GyHKIMA OZHOM M HECKOJIBKUX Pemenue ctanaapTHbIX U
NepEeMEHHBIX NPUKJIAIHBIX 33724
HK3aMEH
7 OOBIKHOBEHHBIE YK-1 Tect
nuddepeHuaibHble YpaBHEHUS Pemenue ctanaapTHbIX U
NPUKJIAJIHBIX 33724
9K3aMEH
8 Teopust BeposiTHOCcTe W ocHOBBI| YK-1 Tect
MaTeMAaTHYECKOW CTATUCTUKHU Pemenune crannapTHbIX U
MPUKJIAIHBIX 33729
HK3aMEH

7.3. Meroguyeckue MaTepuajibl, OMNpeleJAINHEe MPOIEeAyPhI
OLICHMBAHUS 3HAHWUI, YME€HUI, HABBIKOB U (MJIM) ONBITA AeSATEJILHOCTH

TectupoBaHue OCyImIECTBIAETCS, JUOO TIPU TIOMOIIM KOMIIBLIOTEPHOM
CHUCTEMBbl TECTUPOBaHMUsI, JIMOO C HUCIOJH30BAaHUEM BBIJIAHHBIX TECT-3aJlaHUN Ha
OymaxxHom Hocutene. Bpemsi tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
MIPOBEpPKA TECTa SK3aMEHATOPOM M BBICTABIISIETCS OLIEHKA COTJIACHO METOJUKHU
BBICTABJICHUSI OLICHKH MPU MPOBEACHUH TPOMEKYTOUHON aTTECTAlIUM.

Pemenne cranmapTHBIX 3amad  OCYIIECTBISETCA, MO0 TIPU TIOMOIIH
KOMITBIOTEPHON CHCTEMBI TECTHPOBAHHUA, JUOO C HCIOJIb30BAHHEM BBIIAHHBIX
3ajay Ha OymaxHoMm Hocutene. Bpemsi pemenuss 3amau 30 muH. 3arem
OCYILECTBIKIETCA NPOBEpPKA PEHICHHS 3aJad HK3aMEHATOPOM M BBICTABISETCS
OLICHKA, COIVIACHO METOAWKH  BBICTABIICHUS OLICHKM TIPU  IPOBEICHUU
IIPOMEKYTOYHON aTTECTALIUM.

Pelienrie TpUKIAIHBIX 3aJad  OCYIIECTBISCTCS, JHOO MpPU TOMOIIN
KOMITBIOTEPHON CHUCTEMBI TECTHPOBAHHUSA, JTUOO C HCIOJIH30BAHUEM BBIJTAHHBIX
3a7ay Ha OyMaxkHOM HocutTene. Bpems pemenuss 3amaud 30 MuH. 3atem
OCYILIECTBIIETCA NPOBEpPKA PEHICHHUS 3a4ad HSK3aMEHATOPOM U BBICTABIACTCS
OLICHKA, COIJJaCHO METOAWMKM  BBICTABIICHUS OLEHKM [PU  IPOBEICHUU
IPOMEKYTOYHON aTTECTALIUH.

8 YYEBHO METOANYECKOE U UHO®OPMALIMOHHOE
OBECIHEYEHUE IUCIUIIJINHBI)
8.1 IlepeyeHb y4eOHOW JUTEpPATypPbl, HEOOXOAMMOIl /1Js1 OCBOEHMS
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[ II. E. Jlanxo, A. I. Ilonos, T. A. Koocesnuxosa.— M.: Vznarenbckuii noM
«OHHUKC 21 Bek»: Mup u O6pazoanue, 2008. — 448 c. (bubnuorexka BI'TY —
195 7x3.)

8. /lemenmvesa A.M. VHterpasibHOe ucuucieHUe (QYHKIMN OJHOU U
HECKOJIbKUX TEpPEMEHHBbIX: ydeOHoe mocooue / A.M. Jlemenmwvesa, C.B.
Apmuoiyenko, B.A. [lonosa; BopoHex. Toc. apXuT.-CTPOUT. YH-T. - Boponex, 2010.
- 163 c. (bubmmoreka BI'TY — DnektpoHHsie pecypcbl: JleMeHTheBa A.M.
NuTerpanbHoe ucurcinenue GyHKIUN OJHOM U HECKOJIBKUX MEPEMEHHBIX )

9. lanmaoB, A. M. MaremaTtuka : YuebHoe nocobue / JlanumoB A. M. -
Ilen3a : TleH3eHckuil TOCYJapCTBEHHBI YHUBEPCUTET APXUTEKTYphl |
ctpoutenbcTBa, bC ACB, 2012. - 204 c. - ISBN 978-5-9282-0797-7.

URL: http://www.iprbookshop.ru/23097

10. HekpacoBa, Haranus HukonaeBHa. MaremaTuka: BBOJHBIM Kypc
[Texct]: y4yeOHOe mocoOMe JUIsi MHOCTPAHHBIX TpaXKJaH - CIylIaTelen
noaroroButensHoro otraenenus / ®I'bOY BO "Boponex. roc. Texd. yH-T". -
Boponex : BopoHexckuil TocyqapCTBEHHBIM TeXHHYECKUW yHuBepcuteT, 2017
(Boponex : Yuactok omneparuBHoil monurpaduu uza-sa BI'TY, 2017). - 99 c. -
bubmuorp.: c. 99 (12 nazs.). - ISBN 978-5-7731-0539-8: 22-82.

11. [dwnddepenunanbHoe uUcUYHUCIAeHHE a0 (QYHKUMH  OIHOM
nepeMenHoii [ Tekct]: yueoHoe nocodue / ®I'bOY BO "Boponex. roc. TexH. yH-
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http://www.iprbookshop.ru/12873
http://www.iprbookshop.ru/28122
http://www.iprbookshop.ru/25717
http://www.iprbookshop.ru/23097

T". - BopoHex : BOpoHEXCKHH roCyJapCTBEHHBIM TEXHUYECKHI YHUBEPCHUTET,
2018. - 100 c.: un. - bubmuorp.: c. 97-98 (15 nass.). - ISBN 978-5-7731-0613-5 :
26-50.

12. BbapcykoB, Aunapeii HUBanoBuu. JluddepeHnunaibHoe HCUHUCICHUE
GbyHKIIMA, 3alaHHBIX aHaUTU4YecKu (siBHO) [Tekct]: yueOHoe mocobue /| ®I'BOY
BO "Boponex. roc. TexH. yH-T". - BopoHex: BOpOHEXKCKHI TOCyAapCTBEHHBIN
TexHudyeckuit yausepcuret, 2018. - 96 c. - bubmmorp.: c. 95. - ISBN 978-5-7731-
0728-6: 350 oks.

13. Beperennnkos, B. H. Briciiasg maremarnka. MatemaTuiyeckuii aHainmu3
dbyHKIIMN OMHOM TIepeMeHHoU: yaeOHoe mocooue / Beperennukos B. H. - Cankr-
[leTrepOypr: Poccurickum rOCYyAapCTBEHHBIN TUJIPOMETEOPOTIOTUYECKUIA
yauBepcutet, 2013. - 254 ¢. URL: http://www.iprbookshop.ru/17901

14. T'eBopksiH, J. A. Matemaruka. Maremarudeckuii aHaius : YdeOHOe
nocobue / I'eBopksiH D. A. - MockBsa : EBpazutickuii oTKpbIThI HHCTUTYT, 2010. -
344 c. - ISBN 978-5-374-00369-7. URL.: http://www.iprbookshop.ru/10715

15. ITonbkuna, E. A. COopHUK 3amaHuil 1O BBICIIEH MaTeMaTHKE C
oOpasnamu peleHui (MaTeMaTUUeCKUi aHaau3): Y 4eOHO-MeTOANYECKOoe Tocooune
/ TlonbkuHa E. A. - Mocksa : IIpomereit, 2013. - 200 c. - ISBN 978-5-7042-2490-
7. URL: http://www.iprbookshop.ru/24022

16. JImpenxo, O. II. MaremaTtuka: Yuebnoe nocodbue / quumenko O. II. -

Owmck : OMCKuU# ToCcyIapCcTBEHHBIA HHCTUTYT cepBuca, 2013. - 160 c. - ISBN 978-
5-93252-280-6. URL.: http://www.iprbookshop.ru/18256

8.2 Ilepeuenbr WHGPOPMALHOHHBIX TEXHOJIOrHi, HMCHOJIb3YyeMbIX MPHU
OCYLECTBJICHUH 00pa30BaTeJIbLHOI0 MpoLecca M0 AUCHUILIMHE, BKIKYaA
nepeyeHb  JIMIEH3HMOHHOIO  NPOrPaMMHOro0  olecrnedyeHusi, Pecypcos
HH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHOI ceT «AHTEepHET», COBpEeMEeHHBbIX

npodecCUuOHAIBbHBIX 0a3 JaAHHBIX U HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. Microsoft Office Word 2013/2007

2 Microsoft Office Excel 2013/2007

3 Microsoft Office Power Point 2013/2007

4, Microsoft Office Outlook 2013/2007

5 Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each
Academic (MHOTOITOJIE30BaTEIbCKAS JIUIICH3HS)

6 ABBYY FineReader 9.0

7. OCIIPU 2.0 - MaTemaTHKa, CEUCHUS, HATPY3KU

8. Acrobat Professional 11.0 MLP

9

: Maple v18
10. ANSYS DesignModeler
11.  7zip

12.  Adobe Flash Player NPAPI
13. ABBY Lingvo X3
14.  Adobe Acrobat Reader
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15. Moodle

16. KommbroTepHbIE TPEHAXKEPHI IO MPUKIATHBIM 33]]a4aM TEOPUHU

adBTOMAaTOB

17.  LibreOffice

18.  http://www.edu.ru/

19. OG6pazoBarensHsiii moptan BI'TY

20.  http://window.edu.ru

21.  https://wiki.cchgeu.ru/

22.  http://encycl.yandex.ru (DHIMKIONEANH U CIIOBAPH).

23. http://www.intuit.ru/department/mathematics/intmath/ (Beoansiii Kypc
B BBICIIYK0O  MareMaTuky. PaccMarpmBarOTCsi ~ OCHOBBI  BBICHIEH
MATEMATUKU JI1 «HEMATEMATHUYECKUX» CHeHHaJII)HOCTefI. Hznoxenne
COIIPOBOXKAACTCA OOJIBIIIMM KOJUYECTBOM CIICIUAaJIbHO HO,Z[O6paHHI>IX
IPUMEPOB, MOSCHSAIOMINX CYTh UCCIECAYEMbIX TOHATHI U (PaKTOB).

24.http://mathem.by.ru (CnpaBounast uHpopMaIs MO MaTEMaTHYCCKHM
JTUCHUIUIMHAM ).

9 MATEPUHAJIBHO-TEXHUYECKAS BA3A, HEOBXOINUMAS 1JIA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA

HaunMenoBaHue MOMEIICHUH TSI IPOBEICHHUS BCEX
BHJIOB YYCOHOM JEATEILHOCTH, MIPEITyCMOTPCHHOM
y4eOHBIM TTAHOM, B TOM YHCJIC TIOMEIICHUS JIs
CaMOCTOSITEIILHON pa0OTHI, C YKa3aHUEM MEePSUHS
OCHOBHOT'O 000PYIOBaHUs, YICOHO-HATIISAIHBIX
ocoomit

Anpec (MECTOIOIOKEHHUE) TIOMEIICHUH TS
MPOBEECHHUS BCEX BUIOB yUeOHOU JESITENbHOCTH,
MPETyCMOTPEHHON y4eOHbBIM ITAaHOM (B CiIydae
peanusaiu 06pa3oBaTebHOM IPOrPaMMBbI B CETEBOI
(hopMe JOMOTHUTENHLHO YKa3bIBAETCS HAMMEHOBAHUE
OpraHu3aIliH, C KOTOPOH 3aKJIFOUYCH I0TOBOP)

Ayn. 6252
Kommexr yuebHoi Mebemnn:
-pabovee MecTo mpernoaaBaTens (CToi, CTymn);
-paboune MecTa 00yJaronuxcst (CTobl, CTYINbs) Ha 24
YeJoBeKa

394006, Boponexckas
obmacts, T. Boponex,
ya. 20-nerust OkTs10ps 1. 84
(3nanue — yueOHBII KopiTyc Ne6)

Ayn. 2325
Kommekr yuebHoi mebemnu:
-pabodee MecTo IpernoaaBaTens (CToi, CTyn);
-paboyne Mecta 00yuaronuxcs (CTOJbI, CTYJbsI) Ha
140 genosek

394006, Boponexckas
o0Omacts, r. Boponex,
ya. 20-nerust OkTs10ps 1. 84
(3manue — yuebHbIi Kopiyc Ne2)

Ayn. 6334a
Komrmekt yueOHol Meberu:
-pabouee MecTo mpenoganareis (CToN, CTyl);
-paboure MecTa 00y4aronuxcs (CTOJbI, CTYNbs) Ha 28
YEJIOBEK

394006, Boponexckas
obnacts, r. BopoHex,
yi. 20-netust Oxkta6ps 1. 84
(3manue — yue6HbIi Kopiyc Ne6)

Ayn. 6334
Kommext yueObHol Mebemnn:
-pabouee MecCTo mpenoaaBarelis (CTo, CTy);
-paboune Mecta 00yuaromuxcs (CTOJbI, CTYNbs) Ha 28
YEIOBEK

394006, Boponexckas
o0Omacts, r. Boponex,
yi. 20-netust Okts0ps 1. 84
(3manue — yueOHbIid Kopmyc Ne6)

Ayn. 6414
Komrmutekt yue6HOM Mebenn:
-pabouee MecTo mpenogasarels (CTo, CTyl);
-paboune mecta 00ydarommxcst (CTOJBI, CTYIbs) Ha 32
YenoBeKa

394006, Boponexckas
obmacts, T. BopoHex,
yi. 20-netust Oxts0ps 1. 84
(3manme — yueGHbIH KOpITyc Ne6)

Ayn. 2302
Komriekt yueOHOM Mebenu:
-pabouee MecCTO mpenozaBares (CTo, CTy);
-paboyne Mecta 00yuaronuxcst (CToJbl, CTYJNbsI) Ha

394006, Boponexckas
00acTh, I. BopoHex,
yi1. 20-netust Oxta0ps 1. 84
(3manue — yuebHblii Kopmyc Ne2)
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158 gemoBek

Ayn. 6409
Kommekr yueObHol Mebemn:
-pabouee MecTo npenoaasaTels (CTol, CTyI);
-paboune Mecta 00ydaromuxcs (CToJIbl, CTYINbs) Ha 16
YEeJIOBEK

394006, Boponexckas
o0Omacts, r. Boponex,
yi. 20-netust Okts0ps 1. 84
(3manue — yueOHbIid Kopmyc Ne6)

Ayn. 2102
Komrutekt yue6HOM Mebenu:
-pabouee MecTo mpenogasarels (CTo, CTyl);
-paboune MecTa 00yJaromuXxcst (CTOJBI,
cTynbs) Ha 20 YenoBex
Caapounslii BeIpsiMutens B/IM-1202
MamiHa JUTs UCTIBITaH!SI MAaTEPHAIOB
Mkad cymmnpaenii CHOJI

394006, Boponexckas
obmacts, T. BopoHex,
yi. 20-netust Oxts0ps 1. 84
(3manme — yueGHbIH KOpIryc Ne2)

Ayn. 3113
Kommnext yuebHol Mebenu:
-pabouee MecTo mpenogasaresns (CTol, CTyln);
-paboune Mecta 00y4aronuxcst (CTobl,

CTyJNbs) Ha 126 denoBek
AKyCTHYECKasi CHCTEMa
[MpoexTop Aser X127H
Cucrema aKycTHIeCcKas

Dkpa ¢ ssmekTporpuBooM Comix

394006, Boponexckas
obunacts, r. BopoHex,
yi. 20-netust Oxta6ps 1. 84
(3manue — yuebHbIid Kopmyc Ne3)

Ayn. 6411a
Kommexr yueObHoM Mebemnn:
-pabodee MecTo IpernoaaBaTens (CToi, CTyn);

-paboune MecTa 00yJaroIHuXcst (CTOJIBI,

CTYJIbsI) Ha 28 YeOBEeK

O6opynoBanue: BeITsDKHOM nikady COBJIAB-900
HIBK, XUMpeaKTHBBI, XUMHYECKast TOCY/Ia, IITATHB
71a00paTOPHBIN

394006, Boponexckas
o0Omacts, r. Boponex,
yn. 20-nerust OkTs10ps 1. 84
(3manue — yueOHbIid Kopmyc Ne6)

Ayn. 6412
Komrmutekt yae6HOM Mebenu:
-pabouee MecTo mpenogasarels (CTo, CTyl);
-paboune mecta oOydarommxcst (CTONbI, CTyIbs) Ha 30
YEJOBEK

394006, Boponexckas
obmacts, T. BopoHex,
yi. 20-netust Oxts0ps 1. 84
(3manme — yueGHbIH KOpITyc Ne6)

Ayn. 6337
Komnnexr yuebHoO Mebenu:
-pabouee MecTo npernoaaBarens (CTo, CTyin);
-paboune MecTa 00yJarouuxcs (CTobl, CTYINbs) Ha 44
YeJoBeKa

394006, Boponexckas
obunacts, r. BopoHex,
yi1. 20-netust Oxta0ps 1. 84
(3manue — yuebHbIid Kopmyc Ne6)

10. METOANYECKHUE YKA3AHUA JISA OBYYAIOLUXCSA 11O
OCBOEHMIO JUCHHUIIVIMHBI MOV JIA)

[lo gucuunmuuHe «MareMartukay YWTAIOTCS  JIEKIUH, TPOBOJSATCA
MPAKTHYECKHUE 3aHSITHS.

OcHOBOM M3ydeHMs] AUCIHUIUIMHBI SBISIOTCA JIEKIIMH, Ha KOTOPBIX
u3NaralTcs HanboJee CyIIeCTBEHHBIE U TPYIHbIE BOMPOCHI, a TAK)KE BOIPOCHI, HE
HaIIe e OTpaXeHHs B ydeOHOI TuTepaType.

[IpakTHueckue 3aHATHUS HANpaBiICHbl Ha MNPUOOPETEHHE MPAKTUYECKUX
HaBBIKOB PEIICHUsI MaTEeMaTHYECKHX 3a7ad.

Bun yaeOHbIX
. JlesaTenbHOCTh CTyIeHTa
3aHATHH
Jlexms Hanucanue koHcIekTa JEKUUM: KpaTKO, CXEMAaTH4YHO, MOCIEeI0BATEIbHO

(UKCUPOBATh OCHOBHBIC MOJIOKEHUS, BBHIBOJIBI, (POPMYITUPOBKH, 0000IIICHNUS;
MoMeYaTh BaKHbIE MBICIIH, BBIJCSATh KIKOUEBbIE CII0BA, TePMUHBI. [IpoBepka
TEPMUHOB, IMOHSITUI C MMOMOILIBIO SHIMKIIONEIN, CI0BAPEH, CHPAaBOYHUKOB C
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BEINIMCBIBAHUEM TOJKOBaHWH B TeTpab. O003HAUEHNE BOIIPOCOB, TEPMUHOB,
MaTepuaia, KOTOPbIC€  BBI3BIBAIOT  TPYJHOCTH, ITIONCK OTBETOB B
pEeKOMeHTyeMoit iuTepaType. Eciii caMocTosITeIbHO He yaeTcst pa3o0paTbes
B Mmarepuaje, HeoO0XoaumMo cPOpMyIMpOBaTH BOINPOC H  3a4aTh
MIPETO/IaBaTEeIII0 Ha JIGKIIUY WM Ha MPAKTHYEeCKOM 3aHSTHH.

IIpakTueckoe
3aHATHUC

KoHcnekTrpoBaHue peKoMEHAyeMBbIX HMCTOYHHKOB. Pabora ¢ KOHCIEKTOM
JIEKIUH, TOArOTOBKA OTBETOB K KOHTPOJIBHBIM BONPOCaM, IPOCMOTP
pekoMenayemoi smteparypsl. [IpociymmuBanue ayino- U BUIECO3ANUCEN IO
3aIaHHOM TEMe, BBITIOJIHCHHE pacueTHO-TpaUUYSCKUX 3aJlaHui, perieHue
3a/1a4 10 aJIrOpUTMY.

CaMmocTosgTelnpHa
1 paborta

CaMmocrosiTenbHass padoTa CTYJEHTOB CHOCOOCTBYET INIyOOKOMY YCBOEHUS
y4eOHOro  MaTepuaja M Pa3BUTHI0  HAaBBIKOB  CaMOOOpPa30BaHMIL.
CamocrosiTenpHas paboTa IpeanosaaraeT CleAyoIIe CoOCTaBIAoIHe:

- pabora ¢ TeKCcTaMu: y4yeOHHMKaMH, CIPaBOYHHKAMM, JOINOJHUTEIbHOM
JUTEpaTypoH, a TaKKe IPOpabOoTKa KOHCHEKTOB JIEKIIMH;

- BBIIIOJHEHHUE JJOMAILTHUX 33JJaHUI U PacueToB;

- pa0oTa HaJy TEMaMH ISl CAMOCTOSITEILHOI O U3YyUEHUS;

- yyacTue B paboTe CTyJeHUYECKUX HayYHbIX KOH(EepEeHLIUH, OIUMIIHAL;

- IOJrOTOBKA K IPOMEXYTOUHON aTTECTALlUU.

IToaroroBka K
IIPOMEKYTOYHON
aTTecTanuu

['oTOBUTBCA K TPOMEKYTOYHOM ATTECTAIMM CIIEAYeT CHCTEMAaTUYECKH, B
TEYEHHE BCEro cemecrpa. VHTeHCHBHAs MOJATOTOBKA JIOJDKHA HAYaThCS HE
MO3/IHEE, YeM 3a MECSI-IIOJITOPa 10 MPOMEXKYTOUHOM aTTectanuu. JlaHHbIE
TPH JHS Teped 3a4eToOM C OIEGHKOM M dK3aMeHOM 3((EKTUBHEE BCEro
WCIIOJIb30BaTh JJIs1 TOBTOPEHHUS U CHCTEMAaTHU3allui MaTepuaa.
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