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1. TIEJIV M 3AJIAYM TUCIHATLIIVHBI

1.1. Heau AuCHUMIHHBI

Pa3BuTHE JTOrMYECKOTO M aJIrOPUTMHUYCCKOTO MBIIIJICHUS, BBIPAOOTKAa YMCHHUS
CaMOCTOSATEILHO  pacCHIUpATh M YIIIyOJIATh MaTEMaTHYCCKHUE 3HAHHUS, OCBOCHHE
HEOOXOJMMOro  MaTeMaTHYECKOTO  almapaTa, IOMOTAlOIIEr0  aHaJU3HpPOBATh,
MOJICJIMPOBATh M peliaTh MPHUKIAIHBIC 3a1a49H; (POPMHUPOBAHUE y CTYACHTA HAYaJILHOTO
YPOBHSI MATEMAaTHUYECKON KYJIBTYPHI, JOCTATOYHOTO JIs POIOJDKEHHST  00pa30BaHus,
HAay4YHOH pabOTHl WM MPAKTHUYECKOU NESITEIbHOCTH, METOAOJOTUYECKUX OCHOB JIJIS
dbopmupoBaHUS IIEJIOCTHOTO ~ HAYYHOTO  MHPOBO33PEHUS, OTBEYAIOIIEro
COBPEMECHHOMY YPOBHIO Pa3BUTHS YEJIOBEUYCCKON ITUBHIIN3AIIHH.

1.2. 3agauu ocBOCHMSA TUCHUILIHHBI

— BripaboTka SICHOrO MOHMMAaHHUS HEOOXOAMMOCTH MaTEMaTHYECKOro 00pa30BaHUS
B [I0JITOTOBKE CIHEUMAJIMCTa M TMPEACTABICHUS O POJU U MECTE€ MaTeMaTUKHU
B COBPEMEHHOM CHUCTEME 3HAHUW U MUPOBOU KYJIbTYPE;

— (O3HaKOMJICHHE C CHUCTEMOM MOHSITUN, UCHOJIb3YEMbIX JIJI1 ONMCAHUS BaKHEHIINX
MaTEeMaTHYECKUX MOJEICH U MaTEMaTUYECKUX METOAOB, U UX B3aUMOCBS3bIO;

— @®opMHpOBaHUE KOHKPETHBIX MPAKTUYECKUX MPUEMOB M HABBIKOB MOCTAHOBKH M
pellIeHUsI MaTeMaTHMYeCKMX  3aJad, OpPHUCHTHPOBAHHBIX Ha  MPAKTHYECKOE
IPUMEHECHHE TIPH U3YYCHUHN JUCHUTUIUH MPO(HECCHOHAIBHOTO ITUKIIA;

— OBnageHue OCHOBHBIMH MAaTEMaTHYECKMMU METOJaMH, HEOOXOIUMBIMU IS
aHajM3a MPOoIeCCOB U SBJICHUHN MPH IMOUCKE ONTUMAJIBHBIX pelIeHUd, 00pabOTKH U
aHAJIN3a PE3yJIbTATOB KCIIEPUMEHTOB;

— H3ydeHrne OCHOBHBIX MATEMATHUYECKUX METOJ0B MNPUMEHUTEIBHO K PEUICHUIO
HAYYHO-TEXHUYECKUX 3a/1a4.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Jucoumnnraa «MaTeMaTruka) OTHOCHTCS K AUCHHILIMHAM 00S3aTelIbHON YacTu
osioka b1.

3. IEPEYEHD IVIAHUPYEMBIX PE3VJILTATOB OBYUEHUS 11O
T COUTLIAHE

[Ipouiecc uzyyeHus: TUCUUIIUHBL «MaTtemaTrka» HarpasjieH Ha popMUpOBaHUE
CIEIYIOIIUX KOMIICTCHIIUM:

VYK-1 - CnocobGeH ocymecTBIsTh MOUCK, KPUTHUYECKUH aHaIU3 M CHHTE3
uH(pOpMaIUK, TPUMEHITh CUCTEMHBIN MOAXOJ AJIsl PEIICHHS TOCTABJICHHBIX 3a4a4

OIIK-1 - CnocoGeH yuyuThIBaTh COBPEMEHHbBIEC TEHACHIIMKM PA3BUTHUSI TEXHUKHU U
TEXHOJIOTW B 00nacT TexHOochepHOW  O€30MacHOCTH, W3MEPUTEITBHON W
BBIUHCIUTEIbHON TEXHUKU, UH()OPMAIIMOHHBIX TEXHOJOTHM MpPU PEIICHUH THUIIOBBIX
3a1a94 B 00macTd TpoQeCcCHOHATBHONM JEATCIbHOCTH, CBS3aHHOM C  3alUTOMN
OKpY>Karollen cpeibl U o0ecredeHneM 0e30MacHOCTH YeI0BeKa;



Pe3yabTarhl 00yueHns, XapaKkTepu3ylomue

Komnerenuust
¢OopMHPOBAHHOCTH KOMIIETEHIIUH
VK-1 3HaTh METO/BI CHCTEMHOT'O aHaAJIN3a
YMmeTh paboTath ¢ yueOHOM TUTEPATYPOH, SIEKTPOHHON
00pa30BaTEIbHOM cpeioii, MaKkeTaMu MPUKJIAIHBIX IPOrPamMM
Brnagets METOMKON MOAX0/1A I PEIICHUS ITOCTABIEHHBIX 3a/1a4
OIIK-1 3HaATh OCHOBHI BBICIIEH MaTeMaTHKHU

YMeTtb pelIaTb CTaHAAPTHBIC HpO(i)eCCHOHaJIBHI)IG 3aJa4du C
IMIPUMCHCHHUCM MCTOIOB BBICIIICH MaTEMaTUKH

Brnajeth HaBBIKaAMU TEOPETHUYECKOTO MCCIIECAOBAHNS 00BEKTOB
poecCHOHANTEHOM NESITEIEHOCTH

4. OBBEM JUCHUIIJINHBI

OO611ast Tpy10€MKOCTh TUCHUIITUHBI «Martematukay coctasisieT 10 3.e.
Pacnpenenennie TpyJ0€MKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN
o4yHas popma 00yUeHHsI

. Bcero CemecTpsl
Bunbr yueGHOM paboThI YACOB 1 > 3
AyIAUTOpHBbIE 3aHATHSA (BCEr0) 162 54 54 54

B TtoMm uucie:

Jlexmm 54 18 18 18
[Tpaktrueckue 3ansatus (I13) 108 36 36 36
CamocrosiTeibHas padbora 126 90 18 18
Yachl Ha KOHTPOJIb 72 - 36 36
Buibl MpOMeKyTOYHOM aTTecTalui - 4 saver |
DK3aMeH, 3a4eT C OIEHKOU C OlIeH

OO6m1ast TPy 10€MKOCTb:
aKaJeMUYECKHUE YaChI

360 | 144 | 108 | 108

3a4.e]. 10 4 3 3
3a04Hast popma 00y4eHUs
. Bcero CemecTpsl
Bunael yue6HOI paboTh YACOB 1 > 3
AyauTOpHBIE 3aHITHS (BCEro) 24 8 8 8

B TtoMm uucie:

Jlekyu 12 4 4 4
ITpakTnueckue 3ansarus (113) 12 4 4 4
CamocrosiTesibHasi padoTa 314 132 | 91 91

Yacel Ha KOHTPOJIb

22 4 9 9

Buabel npomMeKyTOYHOM aTTeCTalNH -

. + + + +
9K3aMe€H, 3a4eT C OI[CHKOU
OO6m1ast TPy 10€MKOCTb:
aKaJEeMHUYECKUE YaChl 360 144 | 108 | 108
3a4.e. 10 4 3 3




5. COAEP KAHUE JUCHUIIIMHBI (MO1YJISA)
5.1 Conep:xkanune pa3ieioB TUCHUILIMHBI U pacnpeaejeHue TPYA0eMKOCTH

0 BUJAaM 3aHATHH

o4Has popma 00ydeHHsI

Ne /i

HaumMeHoBaHue TeMBbI

Conepxanue pazzena

Jlexnn

IIpax
3aH.

CPC

Bcero,
qac

1 cemecTp

BekropHas u
JMUHEeHHas anredpa

OmnpenenuTenn BTOPOTO U TPETHETO MOPSIIKOB M HX
cBolicTBa. MUHOpHI U anredpandeckue IOMOTHEHHUS.
Beruucnenue ompenenureneidl  Tperbero mopsaka
pasnoxeHueM 1o ctpoke (crondiy). Ilonstue o0
omnpenenurene N-ro mopsaka. Marpuisl U AelCTBUSA
Hay HUMHU. PemeHme cucTeMBl anreOpandecKux
JIMHEMHBIX ypaBHEHUH MeToAoM [aycca, ¢ mOMOIIbI0
obpatHOi Marpuusl, mo ¢opmyaam Kpamepa.
JIunelinple onepanuy HajJ BEKTOpaMH U UX CBOWCTBA.
Paznoxenne BekTtopa mo Oasucy. Bektopsl B
NPSIMOYTOJIBHOM cucTeMe KoopAuHaT. CxasipHOe
BEKTOPHOE U CMELIaHHOE NIPOU3BEICHUS BEKTOPOB; UX
ONpEeeNeHNsl, OCHOBHBIE  CBOICTBA,  CIIOCOOBI
BBIYHCIICHUS ¥ TPUMEHEHHS K PELICHHUIO (PH3HIECKIX
1 TEOMETPHUECKHUX 3a7a4.

17

29

Ananutndeckas
reoMeTpHst

[Ipsimast Ha TIOCKOCTHU (pa3NMYHbIC BUIBI YPaBHEHUN
npsiMoii). B3ammHOe pacmonokeHHe 2-X TPSMBIX.
[TnockocTh ¥ mpsiMasi B IPOCTPAHCTBE, UX YPaBHEHUS
U B3aMMHOE pacrnojioxkeHnue. Kpusble 1 IOBEpPXHOCTU
2-T0 TOpsiKa; WX KAHOHWYECKHE YPaBHEHUS W
MTOCTPOEHUE.

19

31

Beenenue B
MaTeMaTU4eCKUHN
aHaJIu3 U
muddepeHnraTbHOe
UcUuCIeHNE PYHKINI
OJIHOH epeMeHHON

Oynkuus oxHOM nepemeHHoil. [lpenmen ¢yHKuMU.
Beckoneuno Mamble U OeckoHe4HO Oombine
¢ynkun. CpaBHeHHE OeckoHeUHO MaibIX. [Ipu3Haku
CyliecTBOBaHMS TpezenoB. llpupamenue QyHKIMH.
HemnpepbIBHOCTE (YHKIMM B TOYKE M Ha OTPE3Ke.
Toukn paspeiBa, ux kiaaccudukarus. [IponssomgHas
(GYHKIMM, €€ TEeOMETPUYECKMH M MeXaHHYEeCKUH
CMBICIIBL IIpaBuna I pepeHInpOBaHUS.
Huddepennman  (yHKOUH, €ro TeoMETPHUSCKHI
CMBICIL. IIpumenenne muddepernana B
MIPUONIKEHHBIX BBIMUCICHUSIX. OCHOBHBIE TEOPEMBI
muddepenimansaoro  ucuucnenns (Poyst, Komw,
Jlarpanka) M HMX TeOMeTpUYecKas WUIIOCTpaIUs.
IpaBuno Jlonurans. Bospacranne u yObiBaHue
GyHKIMM Ha OTpe3Ke. DKCTpeMyM, HauOoJjbliee |
HanMeHbIIlee 3HaYeHNne QYHKIMH OTHOW IMepeMEeHHON
Ha OTpe3ke. BBIMyKIOCTh, TOUkM mepernba rpaduxa
¢yskun. Acumnrotel. O0Imas cxema HUCCIeTOBaHuUs
(YHKIIMH OJTHOH MepEeMEHHON.

12

26

Juddepenunansaoe
ucuuciieHue QyHKIui
HECKOJIBKUX
MepeMEHHBIX

OyHKIMS ~ HECKONBKUX  IIEPEMEHHBIX,  00JacTbh
onpenenenus. [lpenen GyHKUUM ABYX NEpEeMEHHBIX.
YacTHble IPOU3BOIHBIE; UX TE€OMETPHUYECKUH CMBICII.
Hduddepenmmpyemoctsb (byHKIUT HECKOJIBKAX
nepeMeHHBIX. [lomHblil  audpdepeHnman ©u  ero
TeOMETPUIEeCKHH cMbICT. YacTHBIC TPOU3BOIHBIC
BEICIINX MOpAAKkoB. KacaTtempHas INIOCKOCTH U
HOpMaJlb K OBEPXHOCTHU (OIpeaeseHne, ypaBHEHHS).
OKCTpeMyM byHKIMHT JIBYX MEPEMEHHBIX.
[Ipou3BoiHAS IO HATIPABJICHUIO M TPATMEHT QYHKIHN
HECKOIBbKUX IIEPEMEHHBIX (onpenenenus,
BEIIHCIICHUE, CBOWCTBA).

12

24

2 ceMecTp

HuTerpansHoe
ucymciaeHue QyHKIni
OJIHOM M HECKOJIbLKHUX
MepEeMEHHBIX

[TepBooOpa3zHasi. HeomnpeneneHHblit HHTETrpaJl.
Mertozp! nHTErpupoBanus. OnpeneneHHblil HHTErpal
Mo OTpe3Ky (OmpeneNeHHe, OCHOBHBIE CBOMCTBA,
BBIYHCIICHUE, ¢bopmyna HetotoHa-JIeiibuuna).
3amaun, NPUBOAAIINE K MOHATHIO JABOWHOTO U
KPHUBOJIMHEHHOTO HHTETpanoB. OCHOBHEIE CBOICTBA U
BBIUHUCIICHUE.

10

19

33




OOBIKHOBEHHBIC
muddepeHunanbHbIe
ypaBHEHHUS

3agaun, mnpuBogsume K - AnbdepeHInanbHbIM
ypaBHeHusiM.  Ompezenenne  anddepeHunaabHOro
ypaBHEHUs, €ro mopsiaka U penreHus. 3agada Komrm.
OcHoBHBIe THITB U] depeHIanbHbIX ypaBHeHAH 1
-ro mopsaka. JuddepeHnnanbHele  ypaBHEHHS
Broporo nopsaka. 3amada Komm. Jluneiinble
muddepeHagbHple  ypaBHEHUS 2-TO  MOpAAKa.
Metonpl  pelieHuss JIMHEMHBIX  OJHOPOIHBIX U
HEOJHOPOIHBIX MG depeHINaIbHbIX YpaBHEHHI ¢
MIOCTOSHHBIMH K03 QUITMEHTaMH.

14

18

40

Yucnossie u
(hyHKIMOHATHHEIE
50113

UucnoBolt psin, cxoauMocTh, cymma. OCHOBHbBIE
cBoOIcTBa cxoasmuxcs psiioB. [IpusHaku cxoaquMocT
yuCIOBBIX psanoB. CreneHHele psael.  MHTepBan

cxogumoctu. Psaapr  Telinmopa u  Maxiopena. 6

Paznoxxenne  (QyHKUMI B CTENEHHBIE  PSIBL
[IpumeHeHHE CTENEHHBIX PSJOB B NPHOIMKEHHBIX
BBIYHCIICHUSX.

12

13

31

3 cemecTp

Teopus
BEPOSITHOCTEN U
OCHOBBI
MaTeMaTHYeCcKOi
CTaTHCTHKH

KomOunaropuka. MHosxecTBa. Jlornyeckue
BbIcka3biBaHus. CrydaiiHple coObITHs.  AnreOpa
coOpiTuii. OTHOCHTENbHAs yacToTa. Kitaccuueckoe,
reOMETPHYECKOE,  CTAaTHCTHYECKOE  OIpECIICHUS
BepoATHOCTH.  OCHOBHBIE ~ TEOpEMBI  TEOPUH
BeposTHOCTel. DopMyna IONHOM BEPOSITHOCTH.
Cxema bBeprymm. JluckperHsle W HeNpephIBHBIC
ciy4aiiHple BenuuuHBL DyHKIMSA pacnpeneneHus,
IUIOTHOCTh BEPOSATHOCTH u YHCIIOBBIE

XapaKTEPUCTHKH. 3aKoHBI pacnpenenenus| 18

JIMCKPETHBIX M HENPEPBIBHBIX CIyYaHHBIX BEIMYUH
(buHOMHaNBHOE, [lyaccona, paBHOMEpHOE,
[IOKa3aTelbHOE,  HOPMAJIbHOE  PaCHpeesICHUs).
lenepanbHass COBOKYHNHOCTh M BbIOOpKa. Ilomuron
YacToOT, THCTOTpaMMa. OMIUpUYecKas (QYHKIUS
pacnpezeneHus. Haxoxnenue HEN3BECTHBIX
TapaMeTpoB pacipesenaeHus no Beibopke. TodeuHsle
u HHTEPBAJIbHBIC OLICHKH apamMeTpoB
pacnpeieacHus.

36

20

74

HUroro| 54

108

126

288

3a04Has opma 00yueHuUs

HanmMeHnoBaHue TeMbI

ConepxaHue pasnena

Jleknn

[Ipax
3aH.

52

Bcero,
yac

BekropHas u nuneitHas
anredpa

OmpenenuTenn BTOPOTO M TPETHETO IOPSIKOB M HX
CBOWCTBa. MUHOPHI H anreOpandecKue IOTOHEHHS.
Bbluncnenune — ompenenuTened  TpeTbero - Mopsaka
pasynoxxeHueM 10 cTpoke (ctonomy). [loHstue 006
omnpezenuTene N-ro nopsiaka. MaTpuisl U IeHCTBUS Hal
HUMH. PemieHue cuctembl anreOpanyecKux JIMHEHHBIX
ypaBHeHH MeTonoMm [aycca, ¢ MOMOIIBIO OOpaTHOM
Matpuusl, o ¢popmynam Kpamepa. JIuneiinsie onepanun
HaJ BEKTOpaMH U MX cBoicTBa. Pa3nokeHue Bekropa 1o
0asucy. BekTophl B IPSIMOYTOJIBHOM CHCTEME KOOPMHAT.
CkajnsipHOe BEKTOPHOE U CMEILIAHHOE IPOM3BEICHUS
BEKTOPOB; HX OIpENeNeHUsl, OCHOBHBIC CBOMCTBA,
CIIOCOOBI  BBIUKMCIIEHHST U INPUMEHCHHUA K PCUICHUIO
(U3MYECKUX U TEOMETPHUYCCKHUX 3a/1a4.

34

36

AHanutndeckas
TEOMETPHS

IpsiMast Ha TUIOCKOCTH (pa3NUYHbIE BUIBI ypaBHEHUH
npsMoii). BzamMHOe pacmonokeHne 2-X  TPSMBIX.
ITnockoCTh U mpsiMast B IPOCTPAHCTBE, X YPaBHEHHS H
B3aMHO€ pacrosoxeHue. Kpusrle 1 MoBepXHOCTH 2-TO
HOPSIJIKA; UX KAHOHHUYECKHE YPaBHEHHS U IOCTPOCHUE.

36

38

Bgenenue B

Oyukiys  onHoi mepemenHoil. [lpenen  dyHkumu.

MaTeMaTH4YeCKull aHaIu3 1 |PeckoHedHo Maible 1 OecKoHedHO Ooiblme (QyHKIHN.

muddepeHnmansHOE
ucymciaeHue QyHKINH
OJIHOM MepeMEeHHON

CpaBHeHHe OECKOHETHO MaJIbIX. [Ipu3naku
cymecTBOBaHUS mpenenoB. [lpupamenwne ¢(yHKIHM.
HermpepsIBHOCTH (YyHKIIMHM B TOYKE U HA OTpe3ke. ToukH
pa3pbiBa, ux kinaccuduxanus. [Iponssoanas pyHkuum, ee
I€OMETPUUYECKUH M MeXaHWYecKuil cmbicibl. IlpaBuia

30

34




nuddepennupoBanus. Juddepenuman ¢yHkmu, ero
reoMerpudeckuii cMmeici. [lpumMenenne auddeperunana
B NPHONMKEHHBIX BBIYUCICHUAX. OCHOBHBIE TEOPEMBI
mudpepenimansaoro  ucumcnenus  (Powrt,  Komw,
Jlarpamka) M WX TeoMeTpHYecKas MIUTIOCTpALHs.
IMpasuno Jlommtans. Bo3pacranue u yobIBaHNE (QYHKINH
Ha OTpe3ke. DKCTpeMyM, HauboJjblllee W HaWMEHBIIee
3HaueHHe (PYHKIUM OIHOM TNEpEeMEHHOW Ha OTpe3Ke.
Bemmyxiocts, TOukHM mepernba rpaduka  (YHKIHH.
AcumnTotel. OOmas cxema HCCIEAOBaHUSA (YHKIHH
OJIHOM NIEPEMEHHOM.

Huddepennnansraoe
HCcYUCIeHNE ()YHKITHN
HECKOJIbKMX TTEPEMEHHBIX

OyHKIUS HECKOJIBKIX MIepEeMEHHBIX, obnacth
ompenenenns. [lpemen QyHKIUM OBYX II€pEeMEHHBIX.
YacTHble NPOM3BOJHEIC; MX TI'€OMETPUYECKHH CMBICII.
JuddepenpyemMocTsb byHKIAN HECKOJBKHX
nepeMeHHbIX.  [lomuelii  auddepeHnmuan U ero
TeOMETPUUYECKUT  cMbIca.  YacTHele  IPOU3BOJHBIE
BBICIIHX TMOPsAKOB. KacaTeabHas MI0CKOCTh M HOPMaIb K
MOBEPXHOCTH (ONpeNeNeHne, ypaBHEHHs). ODKCTpEeMyM
¢yHKIMM  IBYX  IIepeMeHHBIX. [Ipom3BomHas 110
HaNpaBJICHUIO W TpagveHT (QYHKIMH HECKOJIBKUX
HePEMEHHBIX (ONPe/IeNICHNs], BRIYMCICHHE, CBOICTBA).

22

26

WuTerpansHoe
ucymciaeHue QyHKIHA
OJTHOW M HECKOJIBKUX

HePEMEHHBIX

IlepBooOpasnas. Heompenenenueii uaTerpan. MeToabt
uHTerpupoBanys. ONpeneneHHbI HHTErpal M0 OTPE3Ky
(ompeneneHne, OCHOBHBIE CBOICTBA, BBEIYHCIICHHE,
dbopmyna Hetorona-JleitOnuna). 3agaun, TPUBOISIIHIE K
MOHATUIO JIBOWHOTO M KPHBOJIMHEWHOTO HMHTErpajoB.
OCHOBHBIE CBOICTBA M BBIYHCIICHHUE.

34

38

OOBIKHOBEHHBIE
muddepeHnnanbLHbe
ypaBHEHUS

3amgaun, MPUBOISIINE K muddepeHIaIbHBIM
YpaBHECHUSM. Onpenenenne  anddepeHInaIEHOTO
ypaBHEHHUs, €ro mnopsiaka W peureHus. 3amada Kormu.
OcHOBHBIE TUNBI AU(PepeHINATBHBIX ypaBHEHUH 1 -TO
nopsaka. JluddepeHnyanbaple  ypaBHEHHS BTOPOTO
nopsiaxa. 3agada Komm. JInneiinsie muddepeHnuansHble
ypaBHEHUs 2-TO MOpsiaKa. MeToxbl penieH s JTNHEHHBIX
OTHOPOIHBIX W HEOJHOPOAHBIX AnddepeHnnaIbHbIX
YpaBHEHHUH € TOCTOSIHHBIMHU KO3 pHIICHTaMHU.

42

44

YuciioBble U
(YHKIIMOHAJIBHBIC PSLIBI

YwncnoBoit paa, cCXOOUMOCTh, cyMMa. OCHOBHBIE CBOUCTBA
cxomsmmxcst psAnoB. [Ipu3HAKH CXOJMMOCTH YHCIIOBBIX
psanoB. CreneHHsle psiabl. MHTepBan cxoauMocTH. Psaabl
Teisiopa u Maknopena. Pasnoxxenne ¢yHKunii B
CTeNeHHble psaabl. [IpuMeHeHHe CTeNeHHBIX pAIOB B
NPUONVDKCHHBIX BBIUYMCICHHSX.

38

40

Teopus BeposiTHOCTEN U
OCHOBBI MATEMaTHYECKOM
CTaTUCTUKH

KombunaTtopuxka. MHoxecTBa. Jlornueckue
BbICKa3biBaHMs.  CoydaitHple  coObITms. — AusreOpa
coOprtuii. OTHOcHTenpHast dYacTtora. Kiaccuueckoe,
reOMETPHUYECKOE, CTaTHCTUYECKOE OTIpe/ieNIeHUs
BEPOSITHOCTH. OCHOBHBIE TEOPEMBI TEOpUH
BeposiTHOcTell. PopMyina mosHON BepositHocTH. Cxema
bepuymnmu. JluckpeTHble M HENpepbIBHBIE CIlydalHble
BenmmunHbl.  DYHKIUA  paclpeieNeHus, IUIOTHOCTb
BEPOSATHOCTH W YHCIOBBIE XaPAKTEPHCTHKH. 3aKOHBI
pacmpeneneHuss ~ AWUCKPETHBIX M HEIPEPBIBHBIX
cydaifHBIX ~ BenmuuH  (OmHOMHManmbHOe, [lyaccona,
paBHOMEpHOE, HOKa3aTeNbHOE, HOpMaJIbHOE
pacpeneneHus). [ eHepambHas ~ COBOKYIHOCTh M
BBIOOpKA. [Tosuron 4acror, rucTorpamMma.
Omnupuueckas QyHkims pacnpenenenus. Haxoxnenue
HEH3BECTHBIX IapaMeTPOB paclpeeleH s M0 BEIOOpKE.
Todueunsle ¥ WHTEpBaNbHBIE OIEHKH I1apaMeTpOB
pacrpeeneHusl.

78

82

HToro

12

12

314

338

5.2 IlepeyeHb J1a60PaTOPHBIX PadoT

He npenycMoTpeHo yueOHBIM IJIaHOM




6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B

COOTBCTCTBHUH C

y4eOHBIM

IIJITaHOM

OCBOCHHC

IUCIUATLIINHBI

HC

MpeaycCMaTpUBAET BBHIMIOJIHEHUE KYpCOBOTO IMpoekTa (paboThl) WM KOHTPOJIBHOU

paboThI.

7. OHEHOYHBIE MATEPHAJIBI JIJISI TPOBEAEHUSA MIPOMEXYTOYHOM
ATTECTAIIMU OBYYAIOUIUXCSA MO JUCHUITJIMHE
7.1. Onucanne nmoka3aresjieili 1 KpUTepHeB OLEHMBAHUS KOMICTEHUHH Ha
Pa3JIMYHBIX 3TANaX UX GopMHUPOBaAHMS, ONIMCAHHE IIKAJ OLEHUBAHUA
7.1.1 Tan Tekymero KOHTPOJIA
Pe3ynprarel TEKylIEro KOHTPOJA 3HAHUW W MEXKCECCUOHHOM AaTTeCTalluu
OLICHUBAIOTCA MO CIEAYIOLIEH CUCTEME:
«aTTECTOBAHY;
«HE aTTECTOBAH).

PesyabTaTsl 00yuyeHus,

Komme- XapaKTepH3yIomue Kpurtepuu
Temmus c q)gpM“pI:)B ayHHl:m ouels)ﬂnngﬂnﬂ ATTecTOBaH He arTecTroBan
KOMIIeTCHINH

YK-1 3HaTh METOJIbI 3HaHHE OCHOBHBIX Brmonaenne padot B | HeBbimonaenne padot

CHCTEMHOT'O aHaJIN3a TeopeTHyecKnx (akToB (Ha CPOK, B CPOK,
OCHOBE TECTUPOBAHUS WIIH MPEAYCMOTPEHHBIN B | TPEeIyCMOTPEHHBIN B
orpoca) pabounx mporpammax | pabodnx mporpaMmax

yMeTb paboTath ¢ Hcnonp30BaHue NaHHBIX 337a4n | Beimonaenne pabort B | HeBbimonnenue padot
y4eOHOM TUTepaTypoi, |mid BeIOOpa METOmOB ee CPOK, B CPOK,
JIEKTPOHHO pemieHus (Ha OCHOBE MIPEIYCMOTPEHHBIN B | IpeayCcMOTpEHHBIH B
o0Opa3oBaTenpHON TECTUPOBAHUSI MIIM KOHTPOJILHOH [ pabo4mx mporpammax | pabouux mporpaMmmax
cpeoi, makeTaMu paboThl)
MPUKJIAIHBIX IPOrpaMM
BJIaJI€Th HaBBIKAMU HVcnonp3oBanue TeopeTndeckux | Bemmonnenue pabot B | HeBbimonneHue padot
TEOPETUIECKOTO (hakTOB 11 pelIeHus CPOK, B CPOK,
HCCIIeIOBaHUA OOBEKTOB | pa3IMUHBIX 337a4 (Ha OCHOBE MIPEIYCMOTPEHHBIN B | TpeayCMOTpPEHHEIH B
npodeccrnoHaNbHON KOHTPOJIBHOM paboThI) pabounx mporpaMmMax | pabouux mporpaMmmax
JIeSITeIIbHOCTH

OIIK-1 3HATh OCHOBBI BICHIEN |TeCT Brimonnenue padot B | HeBbimonnenne pabot
MaTeMaTHKH CPOK, B CPOK,

MPeyCMOTPEHHBIN B
paboumx mporpammax

MIPEAYCMOTPEHHBIH B
paboumx nporpamMmmax

YMETb pelaTh
CTaH/apTHbIE
npogecCHOHANBHEIC
3aJlauy ¢ IPUMEHEHHEM
METOJ0B BBICIIEH

Pemenne CTaHAapTHBIX 3a4a4,

KOHTpOJIbHAs paboTa

Brimonnenue pabot B
CPOK,
NPeyCMOTPEHHBIN B
paboumx mporpammax

Hesbimonnenne pador
B CPOK,
MIPEAYCMOTPEHHBIH B
paboumx mporpammax

MaTEeMaTHKHI

BJIaJICTh HaBBIKAMU Perenue cranmapTHBIX 1 Brmonaenne pabdor B | HeBbimonnenue pador
TEOPETHIECKOTO MPUKIIAIHBIX 327129 B CPOK, B CPOK,
HCCIIeTOBaHUA OOBEKTOB |KOHKPETHOH NMPEeIMETHOM IIPEYCMOTPEHHBIN B | MPENYCMOTPEHHBIN B
npodeccrnoHaNbHON obmacTw, pabounx mporpamMmax | pabouux mporpaMmmax
NeITEIbHOCTH BeInoTHeHUE 113, 3amura.




7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU I
Pe3ynbpTathl MpOMEKYyTOYHOTO KOHTPOJIA 3HAHWW oueHuBatorcs B 1, 2, 3
ceMecTpe i1 ouHOoU hopMbl 00yueHus, 1, 2, 3 cemecTpe 1151 3a04HOM HOPMBI 00YUEHUS

I10 ‘-IGTLIpCX(SaJIHBHOI?I CHCTCMC:

«COTIIUYHO»,
«XOpOoUIO»;

«YZOBJIETBOPUTEIBHOY;
«HEYJOBJIETBOPUTEIBHO.

K Pe3yabTaThl 00y4eHus, K
oMIie- XapakTepu3yloiiue HUTEPUH
remms | ¢ (b(’:pM“pl:)B:HHl;Ic“ ougﬂnngﬂnﬂ OTaHYHO Xopomio Yaosa. Heynoga.
KOMIIeTEHI MU
VK-1 3HATh METOIBI Tect Bremonaenne | Bomonnenne | BrmomaeHune B Tecte
CHCTEMHOI'0 aHaJln3a Tecta Ha 90- Tecta Ha 80- Tecra Ha 70- menee 70%
100% 90% 80% NpaBHIbHBIX
OTBETOB
yMeTh paboTath ¢ Pemenue 3anaymn IIponemonctp | IIpomemonctp | 3amauu He
yaeOHo CTaHIapPTHBIX pELICHBl B |MpOBaH BEPHBIM | MDOBAH BEPHBIN |  PELICHBI
JTUTEPaTypOi, MPAKTHUECKHUX TTOJTHOM XOJI pelIeHus] | X0 pEelIeHUs B
AIEKTPOHHON 3a7a4 o0bemMe u BCEX, HO HE OOJIBIIIMHCTBE
oOpa3zoBaTenpHON MOy ICHBI MOTTyYCH 3a1a4
cpenoi, makeTaMu BEpHEIC OTBETHI | BEPHBIN OTBET
TIPUKIIATHBIX BO BCeX
POTpaMM 3amauax
BJIaJeTh HaBbIKaMu |Pemenue 3agaun IIponemonctp | Ilponemonctp 3agaun He
TEOPETHICCKOTO TIPUKIIATHBIX peIIeHBl B |MpOBaH BEpPHBIH | HPOBaH BEPHBI |  pEIICHBI
HCCICIOBaHUS 3a1a4 B IIOJTHOM XOJI peIICHHsI | XOJ] peIIeHUs B
00BEKTOB KOHKPETHOH 00BeMe 1 BCEX, HO HE OOJIBIINHCTBE
npodeccroHanbHON  |IpenMeTHON [OJIy4YEHBI MOJIyY€eH 3a1a4y
JIeATeIIbHOCTH obyactu BEpHBIE OTBETHI | BEPHBI OTBET
BO BCEX
3a/1auax
OIIK-1 3HATh OCHOBBI Tect Bremonnenne | Bumonnenue | Brimonnenue B tecte
BBICIIICH MaTeMAaTHKHU Tecta Ha 90- Tecta Ha 80- Tecta Ha 70- menee 70%
100% 90% 80% NpaBHIbHBIX
OTBETOB
YMETh pelaTh Pemienue 3anaumn IIponemonctp | IIpomemonctp | 3amauu He
CTaHAapTHbHIE CTaHAAaPTHBIX pEelIeHbl B |MpOBaH BEPHBIN | POBaH BEPHBIN pelIeHbI
poQeCCHOHANBHBIE |TPAaKTHIECKUX IIOJTHOM XOJI peIIeHHsI | XOJ] peIICHUs B
3a1a4u ¢ 3ama4 00BeMe 1 BCEX, HO HE OOJILIINHCTBE
MIpUMEHECHUEM MOy YCHBI MTONTyYCH 3a1a4
METOJOB BBICILIEH BEPHBIC OTBETHI| BEPHBIN OTBET
MaTeMaTHKU BO BCeEX
3a/1auax
BJIaJETh HaBbIKaMu |Pemenne 3amaun IIponemonctp | IIpopemonctp 3amauyu He
TEOPETUIECKOTO MIPUKITaTHBIX pEelIeHbl B |MpOBaH BEPHBIH | MDOBAH BEPHBIN |  pelIeHBI
HCCIICOBAHUS 3a7a4 B TTOJTHOM XOJI peleHus | X0 pEelIeHHs B
00BEKTOB KOHKPETHOMU obbveme u BCEX, HO HE OOJIBIIMHCTBE
npo¢ecCHOHANBHON |IpeAMeTHON IOJIyYEHBI TIOJIy4EH 3a1a4
JIeITeIIbHOCTH obyactu BEpHBIC OTBETHI| BEPHBII OTBET
BO BCEX
3aj1auax

7.2 IlpuMepHbIi NMepeYyeHb ONEHOYHBIX CPeACTB (THIOBbIE KOHTPOJIbHbIE
3aJaHUsl WM HHble MATEPUAJIbI, HEOOXOAUMBbIE JJA OUEHKH 3HAHWH, YMEHHIl,
HABBIKOB M (MJIN) ONbITA JeATEJIbHOCTH)



7.2.1 IlpuMepHblii epeveHb 3aJaHUI J1JIS1 IOATOTOBKH K TECTHPOBAHUIO

IlepBbIi cemecTp
BEKTOPHAA AJITEBPA

|. JIuneiiHble onepanuu HaJ BEKTOPaMu
1.1 U3 BekropoB a(1,2,2), b(1,3,1), ¢(2,6,2) KoUITMHEAPHBIMU SBJISIOTCS

1. awub 2. buc 3. auc 4. aub, auc
1.2 Jlausl BekTopa a=i+j-K, b=i-j+2Kk, c=i-j+2Kk. Haiitu BekTop a-b-cC.

1. (-1,3,5) 2. (-1,3,-5) 3.(1,3,-5) 4.(-1,-3,5)
1.3 UzBectHel [a|=4, [¢|=3,a a.Lc.Haiitu [a—C|

1. 5 2. 4 3. 3 4, 2

1.4 UzBectnbl [a|=12, [¢|=16,a a_Lc.Haiitu [a-C|

1. 21 2.20 3. -20 4.12

1.5 Haliti HanpaBasitorye KocuHychl Bektopa a(4,0,-3)
1. (-0.8,0,0.6) 2. (0.6,0,0.8) 3. (0.8,0,-0.6) 4.(0.8,0,0.6)

1. CkansipHoe npousBeieHHe BEKTOPOB
2.1 13 BektopoB a(3,2,2), b(1,0,1), ¢(2,6,-2) opTOroHaILHBIMH SBIISIOTCS

1. awub 2. auc 3. aub, amc 4.cub
2.2 BeIuncIUTh MPOSKIIMIO BEKTOpa @ Ha BekTop a+h, rue a(3,0,4), b(-3,1,-4)
1. 0.2 2. -0.2 3.0.1 4.05

2.3 Onpenenuts yroi Mexy Bekropamu a(4,0,-3) u  b(1,-3,4/3).

1. 90° 2.0° 3. 90° wmm 270° 4. 180°

2.4 Jlansl Bektopa a=i+j+k, b=i-j-k, c=-4i+3Kk. Haiitu Bextop (a+h)*-c%

1. -1 2. 1 3. 0 4.-21

2.5 Haiitu paboty cunel F(1,1,2)  npu npsSsMOIMHEHHOM JBUKEHUU TOUKH B
Hamnpasyieauu ot A(1,0,1) k B(1,2,1)
1. 2 2. -2 3.1 4.-1

I11. BekTopHO€, cMelIaHHOE MPOU3BeIeHUsI BEKTOPOB
3.1 danbl BekTopa a=i+k, b=i-j. Haiitu \a X b‘ 2-a’, e axb-BeKTOPHOE MPOM3BENCHHE &

Ha b.

1.1 2.0 3.2 4. -1

3.2 Berunciuth 00beM TETpasapa, MOCTPOSHHOTO Ha BekTopax a(3,0,2), b(3,0,0),
c(1,-1,2).

1. 2 2. 1 3. 3 4.6

3.3 Beruncnuth 00beM HaKJIOHHOW TIPU3MBI, IOCTPOCHHOM Ha BekTopax a(2,0,1),
b(7,1,0), c¢(1,1,0).

1. 1 2. 3 3. 6 4.3

3.4 Cuna F(1,0,1) npunoxena k Touke A(2,1,2). OnpenenuTb MOMEHT 3TOU CHIIbI
OTHOCUTENBHO Hayaiaa KOOpAUHAT.

1. (1,0,-1) 2.(1,0,1) 3.(1,1,0) 4.(1,-1,0)



3.5 Onpenenuts mromas Tpeyroibanka ABC ¢ BepmuHamu B Toukax A(-1,0,-1),
B(0,1,0) u C(-1,1,-1) ¢ moMoI16}0 BEKTOPHOT'O MPOU3BEICHUS.

1. V212 2. 2 3.1 4.2
3.6 Onpenenuts abc, ecim  a(1,0,1), b(1,-1,0), ¢(1,1,0).
1. 1 2. -2 3. 2 4. -1

AHaJIUTHYECKAsA TeOMeTPUS
1. Onpenenute HeU3BECTHBIE KOAPDUITMEHTHI B YPAaBHCHUH TFIOCKOCTH
3x+By+Cz-3=0 , mapajuieIbHON IJIOCKOCTU 6X—2y+5z—-3=0.
1)B=-1;C=25; 2) B=1;C=2.5; 3) B=2;C=-15;
2. Haiinure Hen3BeCTHBIN KOA(PPUIIMEHT B ypaBHEHUU TUIOCKOCTH  3X+By—-2z-5=0 ,
NEPIECHINKYJIIPHONU TUIOCKOCTH X —2y+4z=0
1)B=2; 2)B=-5/2; 3) B =5/2.
3. YkaxuTe KaHOHHUYCCKUE ypaBHEHHs MPAMOM, Mpoxozsieii yepe3 Touky A(3;2;-1)
napajaiaeabHO BEKTOPY S= {3;2;—1}

1) x+1:y—2:z—4; 2) x—3:y—2:z+1; 3) x—3:y—2:z+1.
3 2 -1 -1 2 4 2 1 2
4. YpaBHeHus NpIMou, ipoxo e yepes3 Touku A(2;-3;5) u B(0;-2;1) umeror Bu:

x-2 y-3 z-4, x-2 y-3 z-4 x-1_y+5_z-6

-1 -8 2 1 8 —2’% 4 -1

. Bce oTBeTsI BepHBI?

1) na; 2) HeT.

5 Haii . X+1
. auuTe TOYKY M, IepeceueHus IMNpIMou ——

= % =—— C IINIOCKOCTBIO

Xx-y+2z-3=0 1) M,(-30;-1); 2) M,(-5-61); 3) M,(L23).
6. YkaxuTe KaHOHHUECKOE ypaBHEHHE MPAMOM, Mpoxoadieil uepe3 Touky M(2;0;-3)

Xx-1 y+2 z+1
2 -1
1) x—5:y—2:z+1_ 2 X-2_y _z+3, 3) X;2: y z+3

MapajuIeNIbHO MPSAMON

2 o -3 5 2 -1°
X+1 y-2 7+2

T m =2
x—-3y+6z+7=0 1)m=1; 2) 1) m=-3; 3)m=2,

IIpousBoanas

7. Ilpn kakux 3HA4YEHHUsIX M  mOpsMas [apajuiebHa IUIOCKOCTH

1. TlpousBoanHas GyHKIIUN f(x):ti paBHa
gx

1) tgx — Xctgx : 2) sin 2>.< —2X 3) cos?x; 4) tgx + xctgx
tgx 2sinx tg®x
2. IlpousBognas pynkmuu f(x)=sin2x-Inx paBHa
sin2x sin2x Cos2x
3) +

, 4) 2cost-Inx+sm2X.
X X 2 X

1) costl; 2) —cos2x-Inx+
X



X = 2cost
3. IlpousBonnas GpyHKIUU __ paBHa
=1-53

1) ltgt ; 2) 1ctgt ; 3) -ltgt ; 4) —2ctgt.
2 2 2
4. TlpowsBognas GpyHKIuH f(X)=x’VXx—3 B TOYKE X :% paBHa

L 3t 11 J3 ¢
1 4 - 2 4. —Qp4r 4_ 4
) e*; )Ze, 3)2e, ) 5-e

5. IlpousBonHasg pyHkiuu f(x)=e""* B Touke X=4 paBHa
1) 0; 2) 16; 3) 8§; 4) 4;

2X

6. lana f(x)= e?’ torga f'(In3)
1) 1,8; 2) 2,4, 3) 2,8; 4) 3,6.

7. ITpu kaKoM 3HaUCHUU a TIpsiMast y=3+x SBIIACTCS KacaTelbHON K TpaduKy
bynkuun f(x)=e*?

1) _%; 2) 2: 3) -2; 4)0,5.

—X

8. [IpoMexyTku yObIBaHUS QyHKIMHU f(X) = ; I
+

1) (—o;-2]U(-L»); 2) [-2-1)U(-Lwx); 3) [-2%); 4) [-2-1].

PaBHBI

2
9. [IpomexxyTku yobsiBanus GpyHkuuu f(x) = IX— PaBHBI
nx

1) (oe]; 2) (0)U[Veio); 3) [Veiw);  4) (0:)U(LVe].

10. @ynkuus f(x) = g x* +3x® UMeeT IKCTpEeMyM B TOUKAX

1) Xmin = 0; Xax = _E ' 2) Xin = _E; Xnax = 0;
2 2
3 3
3 = 4 ==.
) Xmln 2 1 ) Xmax 2
8+ 2x
11. DxcTpemanbHoe 3HaueHue GyHKuuu f(x) = N PaBHO
X
1) 3J2; 2) 2; 3) 4; 4) 8.
12. Tlpsimast y =—x+3 kacaercs rpaduka GYHKIUUA Y =g(X) B TOUKE X,=—2
torna g(-2) pasuo 1)1; 2) 3; 3)5; 4) -3.

13. Touka IBHIKETCS IO KOOPAMHATHOM MPSAMO#L 10 3aKOHY s(t) =—t° +9t+8, Torma
v, (4) paBao 1)09; 2) 25; 3) 1; 4) -25.

MeH



Bropoii cemecTp
JAudpepenunanbHbie ypaBHEHUS
OO6muM pernenrneM U@ hepeHInaIbHOTO YpaBHEHUS
1) c,cos(—3x)+c,sin(-2x)
2) ce ¥ +ce

1. y"+5y'+6y=0 SIBJISICTCS , ,
3) ce™+c.e”
4) ce > +c,sin(-2x)
1) ce”
2) ¢, +ce”
2. y'+y'=0 SIBJISETCS ) &te

X —X
3) ce'+ce
4) c;sinx+c,cosX
YacTtHbIM penieHneM TudpepeHnalbHOro ypaBHEHUS ABIseTCA (PYHKIUSA

2 " _ _X_
y'=-4x+1 y:—§x3 +X? y"=6x T4
n_ 2 — 2
1. y":lZXZ y:X4 2 y ==X +2 y 8X4
y"=-10  y=-5x° y" =5%° y = —I—Z + X
" __ _ — 4
y'=3x-2 y=Xx y' =16 y=x°

YacTHbIM pelieHneM TudPpepeHnalbHOr0 ypaBHEHUS SBIseTCA (PYHKIUSA

y'-2y'+2y =x—x’ 1) y=—x*-3/2x*-2x
1) y"-2y'=6x*+1 2) y=2x+3
y"+4y =8x+12 3) y=-1/2(x*+x)
y"—4y'+ 4y = 26 1) y=4x*-3
2) y"-4y'=4xe* 2) y=x%*
y"+4y=16x> -4 3) —(x+1)e*

7.2.2 TlpuMepHblii IepeveHb 3aJaHUIl ISl pellleHHus] CTAHIAPTHBIX 3a/1a4
IlepBblii cemecTp
1. JlaHbl BEKTOpBI @=2+p U b =-31+2p, rae |[A|=2|p|=1 yroa Mexay BeKTOpamu
mu ppasen 120°. Haiitu [2axb)|.
2. Ha wmarepuanbHyl0 TOYKY MAEHCTBYIOT cuibl f, =51 —3]+k, f, =31 —J+2k,
f,=1+] +5k . Haiitu paboTy paBHOAEHCTBYIOIIEH 3THX CHJI R IIpH IE€peMEINeHHH
TOYK1 M, (8,9,11) B monoxxenue M, (3,2,1).

3. Haiitu miomans V BepUIMHBI KOTOPOIO JEXKAT HAa OCAX KOOPAMHAT U OTCTOSAT OT
HayaJila KoOopAuHAT Ha 2,3,5 e IMHMUII.

4. Jlaubl BekTopel a=IT +2]+k, b =7 -], ¢ =k . Haiitu 3Hauenue |, mpu KOTOPOM
abc = ac.



5. Mano a={31L-3u b={-234} Haiitu KocuHyC yria, oOpa3oBaHHOI'O BEKTOPOM
(@+b) c ocero OX.

6.Cuna P={2,-4,5} NpWIOKeHa K TOYKE M (4;-23). OmnpeneauT MOMEHT 3TON CHIIBI

OTHOCHTENLHO ToukH A(3,2,-1).

7. Ha Bektopax a={3;-2;0}; b={,25} U ¢t IOCTPOECH MapajlIclECuIEe], 00bEM
kotoporo paseH 20. HallTu OTIMYHYHO OT HYJII KOOPAMHATY BEKTOpa ¢, €CIU ¢ L
miockoctr YOZ u Tpoiika a,b,c - JieBas.

2x+3y+z+1=0,

8. CocTaBUTH ABHCHUC ITNIOCKOCTH, ITPOXOI51 eM uepes3 nNpsiMyIo u
7P POROIIIEH HEPEs HPAMY {3x—2y+z+2=0,

MEPIECHINKYJIAPHOU INTIOCKOCTH X —Yy —3z +2 =0.

x=1It-1,
9. Ilpm xakom 3HaueHuu | Tnpsmas y=3t+1, MNEPHCHAUKYJSIPHO MPSAMOU
z=-3t-4
3x—-2y-5z=0,
5x—-2y+3=0.

10. CocTtaBuTh ypaBHEHHE IPSIMOM, TPOXOIALIEH YEPE3 TOUKY NIEPECCUEHNUS
npsIMBIX 3X+y-5=0 U x—2y+10=0 wu otrctosuieit otT Touku C(-1,-2) Ha paccTOSIHUU
d=5.

2 2

11. Ha runep6omne :_9_1_6 =1 HaAWTU TOYKY, KOTOpas Obla Obl B TpHU pa3a OJUXKE OT
OJTHOW aCUMNTOTBI, YEM OT APYTOM.
IIpenesnl
2 3 4
1.1im X =2 2.1im— X 3. jim YX+10-Va-x
x> 5X° 4+ 7X x>L X"+ X—2 >3 2X°—x-21

1/2sinzx
4, lm(x+7)[ln(x+l)—ln(x+3)]. 5. !(ILTJ% 6. Ijm[ﬂcos%xJ :

HenpepsiBHOCTH

1. UccnenoBaTh Ha HEMPEPBHIBHOCTh U HAWTHU TOYKH pa3pbiBa QyHKIMHU (yKa3aThb UX
XapaKkTep) U MOCTPOUTH ICKU3 rpaduka PyHKITUN

Xx—=1 ecmm x<lI,
1.1. f (X) =x?, ecml<x<2,

3+log, x, ecmu x> 2.

2
1.2. f(x)=5""0"")
IIpousBoanas

Haiitu mpousBoanbIe QyHKIIHIA

1.y =In(arcsin V1—e**). 2. y=0Bx-1In(1+4x> +2x).



2X
1-x%°
[Tpumensst Meto torapudmudeckoro auddepeHnpoBanus, HalTH

3. y= al’Ctg 4. y= 2arcv:052 \/;

POU3BOHBIC (YHKIUH.
e -tg°x . NCE
5. a) y:Wc?sx’ 0) y=(sinx) ;
6. Haiimute mpousBogHbie 1-TO W 2-TO MOPAAKOB OT (DYHKIUWH, 3aJaHHBIX
IIapaMETPUUYECKH.
x=e"?'sin2t,
{y:e2t cos 2t.

7. Halimute mpoU3BOAHYIO YKAa3aHHOTO TTOPSIKA.

y:(:’>—x2)ln2 x,y" =2;

8. HaiiTn mpon3BogHy10 N-TO mopsakay = %3

2X+1
X+1°

9. CocTaBUTh ypaBHEHHUS KacaTeNbHBIX K Tpaduky QyHKIUU Yy =

NEPHEHANKYISAPHBIX MPAMON Y+ X+7 =0.

10. ITonb3ysaces mpaBuiiom Jlonurans, HAMAUTE MPEIEIIbL.

e«/X+1 1
a) lim : 0) Iim(lnx+—];
x>0 X +17 x—0 X

HccnenoBanue pyHkuuii v nocrpoenue rpagpuxkos

1. Tloctpouths rpaduk (GYHKIMH C TOMOIIBIO MPOU3BOJAHON MEPBOrO MOPSIKA.
y=2x>—9x* +12x-9.
2. Haiitu HambOonbliee W HaWMEHbIEe 3HAYCHHS (QYHKIMK Ha OTpE3Ke.

y=x +%—16, [1 4].

3. HaiiTi acuMIITOTHI ¥ MOCTPOUTH TpaPuKu HyHKITUH.
y=(17-x*)/(4x-5).
4. IIpoBecTH MOJIHOE UCCIEAOBAHUE (DYHKLIMU U MOCTPOUTH TI'padUK. y=(4—x3) / X2,

5. TIpoBecTH TOJIHOE HcceoBanue BYHKIMH U TTOCTPOMTH rpaduk. Y =(2x+3)e "™,

HNuTerpanbi

5
cos’® x

1@ - +%_mVF—®w;



dx
2. 0) | ———:
) J'x+4 ) J.xx/x2+36

3.a) _[arctgxdx; 0) J'(xz —3x+5) cos 3xdx ;

(6x 1 (5x+1)dx .
4.
I Zox+13 Ix +2x—-8’
2x —3)dx (x> —x+3)dx .
5. ( :
2) I(x+1)2(x —2x+2)’ 0) Ix +2X°+x+2
6. a) jsin3xcos xdx; 0) IcostcosSxdx;
7. j _dx ;
1-3sin X —cos x

a)J- dx ) 6)J- (4x-5)dx .
X2 +36 J=x2 +6x-5"

BBI‘II/ICJ'II/ITL I/IHTeraJ'IBI.
4
9. I(————sm —jdx
2

6
dX 2 72 dX

10. ———; 6) [x*(3x-8)"dx; :
a) 3',[5X 9 ) !X (3x-8)"dx ) £2+sinx+cosx
72 e 2
11. a) I xsin3xdx ; 0) _[In X);dx;
0 1

Hpnnome}mﬂ OIpeacJJeHHbIX HHTEIrpajioB

1.BeruucanTs mioniaab GUrypsl, OrpaHU4eHHON JTUHUSMU

y:\/ex—l,yzo,x:lnz.

2. Bpruncnuts JIMHY TyTH KPUBOM y=2-¢*In3<x<In8.

x = (t* = 2)sint + 2tcost,
3. Berunciuth IMHY OyTH KPUBOU 0<t<3r.
y =(2-t*)cost + 2tsint,

4. BpuncauTh AJIMHY AYTH KPUBOI p=4e*"? 0<p<z/3.

5. Beruucnutb 00beM Tela, NOJIy4eHHOT0 BpalleHueM BOKpyT ocu OY Gurypsi,
OrpaHUYCHHOU JIMHUSAMHU Yy =X°, y=X.

(I)YHK]_[I/IH HECKOJbKHX IEPEMECHHDBIX

1. HaiiTi yacTHBIE IPOM3BOAHBIE QYHKIMK Z = arctg(X® + y?).



2.CocraBbTe YpaBHEHHE KacaTeIbHOMN IJIOCKOCTH M HOPMAJIH K IIOBEPXHOCTH, 3a1aHHOMI
ypaBueHueM f(X;y; 2)=0 B ykazaHHO# Touke M(X,; Y,; Z,)-

AX*y?7® —xy’z —2yz* 78 -15=0, M(2;-1;1)

3.Haiinute Touky SKcTpeMyMa QyHKIMU  U(X; Y).
u(x; y)=x*-2x-y>+y’+y-5;
4 Haiiaute yclIoBHBIH 3KCTpeMyM QYHKIMU U(X; Y) HPH 3aJaHHOM YPaBHEHHHU CBSI3H.
u(x;y)=3x*+2xy+y’—2x+y+3 npu x—2y+3=0
5.Haiinure Haubonbliee 1 HaMMEHbIIee 3HaYeHHA QyHKIUKU u(X; y) B obmactu (D),

3a/IaHHOW YKa3aHHBIMU HEPaBCHCTBAMUL.
u(x;y)=—x"+xy+2y’+4x+y—-2,(D): x<2,y<2,x+y=>1

Pemute nuddepeHmanbabie ypaBHEHUS.
1) y' = (1+ y2)><2; 2) y' —% =X; 3) V' +xy=(x-1e"y>.

Haiigure oOmee pemenre audQepeHnuansHOro ypaBHEH s, IIOHU3HUB €10 TOPSIOK.
4) (1—x2 "_xy' =2,

HaiinuTe obmiee pemenue auddepeHuaibHOro ypaBHeHUS
5) y"—2y'—8y=80cos 2x, 6) y"-6y +13y = 25xe %,

6. Haiitu nepBble 4 (OTIIMYHBIX OT HYJIA) 4Yi€HA pPAa3JOKEHUS PpEIIEHUs
nudGepeHINaIbHOr0 ypaBHEHUS  y'=X’y+Yy® ¢ HadalbHBIM ycioBueM Yy(0)=1 B
CTETICHHOM Ps/I.

7. I3MeHHUTh TOPSIOK MHTErPUPOBAHUS B IMIOBTOPHOM MHTETPA€ U CAEIATh YEPTEK
1 4x+4

00J1aCTH MHTErPUPOBAHHMS .[ dx j f(x,y)dy
0o 8

8. Beruncnuth 1BOMHOM uHTErpai no odimactu D
H(x3 —2y)dxdy, D:y=x*-1y=0
D

9. BbIYMCAUTH UHTETPA, IEPEIsl OT MPSAMOYTOJbHBIX AEKAPTOBBIX KOOPJUHAT K

i J?tg\/mdy

MOJIIPHBIM: Idx
0 iz XP+y?

10. Beruucnuth 00beM Teja, OTPaHUYEHHOTO 33JJaHHBIMU TOBEPXHOCTSIMM.
2=y, xX*+y*=9,2=0.

7.2.3 IlpumepHbIii NepeYyeHb 3aIaHUI VI PellleHUs] MPUKJIAAHBIX 32124



1. Ilnomane 3alITpUXOBAaHHOW HAa PUCYHKE (UIYypbl OMNpEAENsioT JABa U3
IIPUBEICHHBIX UHTETPAJIOB ...

yp 1. 3
3 3
- 4 7’ 2 3
[dy [dx [ dx [dy
0 0 0 0
2 4,
8 4 3y—-4x
>X gdx4jdy js'dx yIdx
—X 0 0

2. ImeeTcst Tpu Tpymmsel CTYACHTOB: B mepBoi 11 demoBek, Bo BTOpoi 18
yenoBek, B TpeTheil 20 yenoBek. KomnyecTBo cnocoO0B BbIOOpa TPOMKHU CTYIEHTOB, B

KOTOPOW 10 OJHOMY CTYJIEHTY U3 Ka)K01 I'PYIIIbI, PaBHO. ..
11+18+20 11-18-20

1.11-18:20 2. 3 3. 3 4 11+18+20

3.B ciaoBe «WORD» wMensaooT mectamu OykBbl. Torma KOJIMYECTBO BCEX
BO3MOXKHBIX Pa3JIMUHBIX «CJIOB» PaBHO...

1.8 2.16 3.4 4.24

4. B xopobOke 6 1BeTHBIX Kapanpaliei. Yuciao cnocoOoB BeIOpaTh TPU U3 HUX
PaBHO. ..

5. Yucno cnoco0oB BeIOpaTh U3 Ipymniibl B 20 CTyIEHTOB CTAPOCTY U 3aMECTUTENS
paBHoO...

6. 3 smuka, Tae Haxomutes 15 meraneit, mpoHymepoBaHHBIX oT 1 mo 15,
TpeOyeTcs BEIHYTH 3 AeTanu. Toraa KOJM4eCcTBO BCEBO3MOXKHBIX KOMOHWHAITMI HOMEPOB
BBIHYTBIX JIETAJIEH PABHO. ..

15! 15!
1. 121 2 31121 3. 3! 4. 15!
2 2 _ 2
/. PeluenueM ypaBHEHUs 4Ckis = A =X"+74 gpngeres...

1.4 2.5 3.2 4.8

8. B ypue Haxoautcs 5 Oenpix u 3 yepHbIX mapa. 13 ypHbl BHIHUMAIOTCS YeThIpe
mrapa. BepositHocTh TOTO, YTO TpU 11apa OyAyT O€IbIMU, @ OJJUH YEPHBIM, paBHa. ..

3 1 5 3

1.7 2.3 3.8 4.8

9. [IBa crpenka MpoU3BOJST MO OJTHOMY BBICTpeny. BeposiTHOCTH monajgaHusi B
1eJib ISl mepBoro u BTOoporo crpenkoB paBHbel 0,7 u 0,2 coorBercTBeHHO. Torma
BEPOATHOCTH TOTO, YTO B LIEJIb MONAAYT 00a CTpelka, paBHa. ..

1.0,9 2.0,24 3.0,15 4.0,14

10. [To omeHkam 3KCIEPTOB BEPOATHOCTH OAHKPOTCTBA AJIS ABYX MPEINPUSITHA,
MPOU3BOJIAIINX PA3HOTUIIHYIO TpoAykuuto, paBHsl 0,3 u 0,5. Torma BepoOsSTHOCTH

OaHKPOTCTBA MOILKO 00HO20 TIPEATIPHUATHS PaBHA. ..
1.0,80 2.0,85 3.0,92 4.0,50



11. B ypue u3 8 mapoB umeetcs 3 kpacHeiXx. Haymaay O6epyT aBa mapa. Torma

BEPOSATHOCTH TOI'0, YTO CPEAM HUX POBHO OJMH KPaCHBIN 11ap, paBHa. ..
1 15 1 15

1.15 2,28 3.4 4 56

12. B snexTpudecKyro 1enb BKIIOYCHBI napaiienvHo asa npuodopa A u B. Ilpu

A nojaye  HampsbkeHuss — npubop A cropaer ¢
BepositHocThiO 0,01, mpubGop B — c BepoSATHOCTBIO
_®_ 0,05. Cyutaem, 4TO Yepe3 CrOPEBIIUM MTPUOOP TOK HE
+| , uzer. Torna BeposATHOCTh TOTO, YTO NPH BKIIOYECHUU
B HaMpPsHKEHUS TOK MPONAET uepes Lelb, paBHa. ..
@ 1.094 2.095 3.09405 4.0,9995

13. BepoaTHOCT, TOTO, YTO OJWH CTaHOK
clIoMaeTcsl B TeueHue cCMeHbl, paBHa 0,2. Torma BEpOSTHOCTH TOTO, YTO B TEUECHUE
CMEHBI U3 TPEX CTAHKOB OTKAXKET XOTs Obl OJINH, paBHA. ..

1. 0,64 2.0,2 3.0,512 4. 0,488

14. Tlo mwumIeHW NTPOU3BOJUTCS 4YETHIPE BBICTpENia. 3HAYCHUE BEPOSTHOCTHU
npomaxa npu nepBoM BeicTpene 0,5; mpu Bropom — 0,3; mpu tperbem — 0,2, npu
yeTBepTOoM — 0,1. Toraa BeposITHOCTh TOTO, YTO MUILIEHDb He O)y0em nopaxceHa Hu pasy,
paBHa...

1. 0,275 2. 0,003 3.11 4.0,03

15. C mepBoro cranka Ha cOopky noctynaeTr 40 %, co Broporo — 60 % Bcex
netaneit. Cpeau neraneil, MOCTYNMUBIIUX C TEPBOro cTaHka, 5 % OpakOBaHHBIX, CO
BTOpOoro — 1 % OpakoBaHHbIX. Torja BEpOsSTHOCTh TOTO, YTO MOCTYIUBINASL Ha COOPKY
neTanb OpakoBaHHAsl, paBHA. ..

1. 0,03 2. 0,06 3.0,024 4. 0,026

16. C mepBoro cranka Ha cOopky moctymaeT 60 %, co Broporo — 40 % Bcex
neraner. Cpenu aetaieil, NOCTYNIMBIIMX C NEpBOro cranka, 90 % craHmapTHBIX, CO
BTOporo — 80 %. B3sTas Haygauy neTanp okazaiach CTaHIAPTHOM. Torma BEpOSTHOCTh

TOT0, UTO OHA U3TrOTOBJICHA HA 6MOPOM CMAHKe, paBHA. ..
16 3 8 27

1.4 27 3.2 44

17. ITlpoBoasiITCSL HE3aBUCHMBIE HCHBITAHUS Kaxaoro u3 12 niemMeHTOB
YCTpOWCTBa. BEPOATHOCTB, UTO 3JIEMEHT BBIIECPKUT ucnbiTanue, paBHa 0,8. Torma
HaMBEPOSITHEHNIIIEE YMCIIO AJIEMEHTOB, BbIIEPKABIIMX UCIIBITAHUE, PABHO. . .

1.9 2.11 3.12 4.10

18. Crpaxyetrcss 1200 aBTOomMOOMJICH; CUMTAETCS, YTO KAXIbIM W3 HUX MOXKET
nonactb B aBapuio ¢ BepoATHOCTHIO 0,08. JlJisi BBIUKMCIEHUS BEPOSITHOCTU TOTO, YTO
KOJIMYECTBO aBapUil Cpeu BCEX 3aCTPaxOBaHHBIX aBTOMOOwmiei He mpes3oiaeT 100,
CJIEyET UCIOJb30BaTh. ..

1. unrerpansHyto Gpopmyny Myaspa-Jlannaca

2. dopmyny Ilyaccona

3. hopmyiry mOTHOM BEPOSATHOCTH

4. popmyny baiteca

19. TIlpoBeneno 5 u3mepenuii (0€3 cHUCTEMAaTHUYECKHX OIIMOOK) HEKOTOPOU



ciyyaiiHoW BenumuuHbl (BMM): 4; 5; 8; 9; 11. Torma HecmenieHHas OIIEHKa
MaTEMaTUYECKOT0 0>KHMJIaHUS PaBHA. ..

1.7,4 2.9,25 3.7,6 4.8

20. B pe3ynbraTe u3MEpPEeHUN HEKOTOpOW (PU3NUECKON BEIWYHMHBI OJHUM
puoopoM (6€3 CUCTEMAaTHYECKUX OIMOO0K) MOJIYYEHBI CIICTYIONINE PE3YIbTATHI (B MM):

11, 13, 15. Torna HecmenieHHas OLIEHKA IUCIIEPCUM U3MEPEHUM paBHa. ..
1.3 2.8 3.4 4,13

7.2.4 IlpumepHblii IepevyeHb BONPOCOB /JIsl MOATOTOBKH K 3a4eTy
He npenycMoTpeHo y4eOHbIM MIIaHOM

7.2.5 IlpumepHbIii NepevyeHb BONMPOCOB VI MOATOTOBKHU K IK3aMeHY
1.Yto Ha3bIBAIOT MPOCTPAHCTBOM AJIEMEHTAPHBIX COOBITHI  (MCXO0A0B)?
2. Uto Ha3bIBAIOT COOBITHEM?
3. Kakue coObITuSI HA3bIBAIOT IOCTOBEPHBIMU, HEBO3MOXKHBIMH, CITyYaiHBIMU,
MPOTUBOIOJIOKHBIMUA, HECOBMECTHBIMHU, HE3aBUCUMBIMU?
4. ChopMynupyiTe CBOMCTBO CTATUCTUUECKON YCTOMUMBOCTH OTHOCUTEIIBHOM
4acTOThI COOBITHS. [laliTe onpeneneHne CTaTHCTUYECKOM BEPOSTHOCTH.
5. JlaWiTe KJIaCCUYECKOE OIPEICIICHUE BEPOSITHOCTH.
6. Kak HaliTu cymMmMy U ITpou3BeeHUE COOBITHI?
7. UTO HA3BIBAIOT BEPOSATHOCTHBIM ITPOCTPAHCTBOM?
8. ChopmynupyiiTe TeOpeMY O BEPOITHOCTH CYMMBbI JIBYX COOBITHA.
9. Uemy paBHa BEPOSITHOCTh CYMMBI JIByX HECOBMECTHBIX COOBITUI?
10. Yemy paBHa cyMMa BEpOSTHOCTEN MPOTUBOMOJIOKHBIX COOBITHIA?
11. ChopmynupyiiTe TeOpeMy O BEpOSITHOCTU MPOU3BEICHUS IBYX COOBITUIM.
12. Kak omnpezensercst He3aBUCUMOCTb JBYX COOBITHIN?
13. YUeMy paBHa BEpPOATHOCTh IPOU3BEIACHUS ABYX HE3aBUCUMBIX COOBITHIN?
14. Kak Hai'TH BEpPOATHOCTH TOSIBJICHUS XOTSI OBbI OTHOTO U3 N HE3aBUCHUMBIX

COOBITHI?

15.Y1o Ha3bIBaETCS MOJHON TPYNION COOBITHIA?

16.Yemy paBHa CymMMa BEpPOSATHOCTEH COOBITHI, 00Pa3yIOIINX MOTHYIO TPYIIITY?
17.3anumute GpopMyny noaHol BeposiTHOCTH U (popMyiy baiieca (Teopema runotes).
18.Yro HazbiBatoT cxemoil bepnymu? Hanummre popmyny bepHysu.

19.Yt0 Takoe ciy4aiiHas BeaIuuuHa?

20. Kakas cinyyaliHasi BEIMYMHA HAa3bIBACTCA TUCKPETHOM, HEMPEPBHIBHOM?

IIpuBenuTe npuMepsl CIy4anHbIX BEJIMYKH.

21.YTo Ha3pIBaEeTCS 3aKOHOM PACTIPENEIICHHS CIIy4YallHOW BEJIMYUHBI?

22. Kak BBIYMCIISIFOTCS M YTO XapaKTEPU3YIOT MATEMaTHUECKOE 05KHUIaHNE, TUCTIEPCUs U
CpeaHee KBaJApaTHIECKOE OTKIOHEHUE JUCKPETHOM CIIy4ailHOM BEJIUYMHBI?

23. Ha3oBHTE OCHOBHBIE 3aKOHBI PaCIIPENEICHUS JUCKPETHBIX CIIyYalHbIX BEJIMYUH.
24. Kak onpezensieTcst QyHKIUS pacipeieTICHUsT BEPOSITHOCTEH ClTydyailHON BEJTUYHHBI?
25. Ilepeuncnure cBOMCTBA (DYHKIIMH PACIIPEACIICHUS BEPOSTHOCTEH CIIydaifHON
BEJINYUHBI.

26. Uto Ha3bIBaeTCs MIIOTHOCTHIO paCHpeIeSICHHs] BEPOSITHOCTEN HEMPEPHIBHOM



CIIy4yallHOW BEJIMYUHbBI?

27. IlpuBeauTe CBOMCTBA MJIIOTHOCTH BEPOSITHOCTEW HEMPEPHIBHOM CITy4aitHOM
BEJINYMHBI.

28. Kak BBIUHCIISIOTCA MAaTEMAaTUUECKOE OKUIAHUE, TUCIIEPCUS U CPEAHEE
KBaJpaTUYECKOE OTKIIOHEHHE CIIy4ailHON HEMPEPHIBHON BEJIMYUHBI?

29. Kak onpenensieTcs BEpOSATHOCTh MONAJAAHUS CIy4YallHOW BEIMYUHBI B UHTEPBAI?
30. Ha3zoBUTE OCHOBHBIE 3aKOHBI PACTIPEIEIICHHS HEMPEPHIBHBIX CIYYANHBIX BEJIMYHH.
31. Kakoe pacnpeneneHrue BEpOSITHOCTEH CIydyallHON BEJIMYUHBI HA3bIBAIOT
HOPMAaJIBHBIM?

32. Uemy paBHO MaTeMaTHUECKOE OXKUJAAHUE, TUCIIEPCHS U Cpe/IHee KBapaTUUECKOe
OTKJIOHEHHE HOPMAJIbHOM CITy4ailHOM BEJIMYMHBI?

33. Kak onpenensercst pynkius Jlammaca?

34. Kak BBIUHCIUTH BEPOSITHOCTD MONAAaHMs 3HAYEHUH HOPMAJIbHOM CITy9aitHOM
BEJINYMHBI B 33JJaHHBII UHTEPBAI?

35. Kak BBIUMCITUTH BEPOSITHOCTh OTKJIOHEHHUSI HOPMAJIbHOM CITydaitHOU

BEJINYMHBI OT €€ MATEMATHYECKOTO OKUAAHUA?

36. ChopmynupyiiTe MpaBUiIO TPEX CUTM.

37. Yto Ha3bIBAIOT CTAaHJAPTHBIM OTKJIOHEHUEM?

38. UTo Ha3bIBalOT HOPMUPOBAHHON KPUBOIL?

39. Kakoii Bu1 MeeT HOpMHUPOBAHHAS KpUBasi?

40. Yo Ha3pIBAIOT BAPUALIMOHHBIM U CTATUCTUYECKUM PSIAOM?

41. MaiiTe onpeaeneHne SMIUPUIECKON PYHKIUN pacipeiesICHus], B YeEM €€ 3HaUeHHUE?
42. Yto Takoe TUCTOrpaMma U MOJIUTOH?

43. Hanmummte popMyibl 1)1l BBIOOPOYHOTO CPEIHETO, BBIOOPOYHOM IHUCIIEPCUU U
CPEAHETO KBAaAPATUYECKOTO OTKIOHEHUSI.

44. Kakyro BeIMYMHY Ha3bIBAIOT UCIIPABICHHON BEIOOPOUHON aAucnepcruei?

45. Kak onpenensitoTcst pa3max, MoJia, MEJIMaHa BapHualMOHHOTO Psijia?

46. UTo Ha3bIBAIOT CTATUCTUYECKOM OLIEHKOMW MapaMeTpa TEOPETUYECKOTO
pacrpeeneHus?

47. YTO Ha3bIBAXOT CTATUCTUYECKOUN OLIEHKOM ITapaMeTpa TEOPETUUECKOTrO
pacrpeeneHus?

48. HazoBHTe METO/IbI HAXOXK/ICHUS TOYEUHBIX OI[CHOK.

49. Hanumute ¢hopMyIibl TSl BBIYUCICHUS! TOUEYHBIX OIIEHOK METOJJOM MOMEHTOB.
50. [ToueMy HETOCTATOYHO 3HATH TOJIBKO TOUCUHBIE OIIEHKH HEM3BECTHBIX MApaMeTpOB?
51. Yto Ha3bIBAIOT MHTEPBAJILHOM OIIEHKOW mapameTpa?

52.Y10 Ha3bIBAIOT JOBEPUTEIbLHBIM HHTEPBAIOM, JJOBEPUTEILHON BEPOSITHOCTHIO,
YPOBHEM 3HAYUMOCTH?

53. Kak BeIuncisieTcss JOBEPUTENbHBIN HHTEPBAI JJIsl MapaMeTPOB HOPMAIIbHOTO
pacrpenenieHus pu u3BecTHor aucnepcun? Ilpu Hen3BecTHOM AuciepcUn?

54. Kak ¢popmynupyeTcs 3aj1a4a CTATUCTUUECKON MTPOBEPKHU TUITOTE3?

55. UTo Ha3bIBA€TCsl OCHOBHOM, aIbTEPHATUBHOM, MPOCTOM, CIOKHOM THIIOTE30M?
56. B uem cocTosT OmmOKH MepBOro U BTOPOro poaa?

57. Kakue CTaTUCTHKU KPUTEPHS OOBIYHO BHIOUPAIOT?

58. Kak onpeaensroT KpUTHIECKy 0 00J1aCTh, 0071aCTh MPUHSITHS TUTIOTE3bI?

59. Kaxk no kputeputo [Iupcona mpoBepuTh runoTesy o 3aKOHE pacipeeseHus?



60. Kakoe He0OX0MMOe yCIIOBHE HAa MHTEPBAIIBI CIICAYET BBITIOHSITH IS
npuMeHeHus kputepus [Tupcona?

61. Kakas cBs3b ClTydyaifHBIX BEIMUMH HA3bIBACTCS CTOXACTUIECKON (CTATUCTUIECKON),
Kakasi KOppeJsInOHHOMN?

62. Kak cocrapisieTcst KoppensiuonHas Tabauma?

63. Uto Ha3bIBAIOT QYHKIHUSAMHU PErPeccuu’?

64. 3anuiuTe TMHEHHYIO PYHKIIUIO PErPECCUHU.

65. Kak BbIUHCIUTH BEIOOPOYHBINA KOADOUITUEHT TUHEHHON KOppesiun?
Cdhopmymupyiite cBoicTBa 3TOT0 KOd(uIueHTa.

7.2.6. MeToauka BbICTABJIEHHSI OLIEHKH NPU NMPOBEJIEeHUN MPOMEKYTOUHOM
arrecTauuu

lcemecTp - 3auer

3ader MPOBOJUTCS MO OWJIETaM, KaK/bIM U3 KOTOPBIX COJIEPKHUT 3 BOMpoca U 2
3amaun. JIJisi TIpOBEpPKH YCBOCHHSI KOMIIETCHIIUM, B OWJIET BKIIIOYAETCS OJIMH W3
BOIIPOCOB, BBIJJAHHBIX Ha CaMOCTOSATeNbHOE n3ydeHue. Kaxapiii mpaBUiIbHBIN OTBET Ha
BOIIPOC B Owuiiere oIleHUBaeTca 3 OaiaMu, 3ajada OICHMBaeTca B S 0asuioB.
MakcumanbHOE KOJIMYEeCTBO HaOpaHHBIX OayioB — 19.

1. OTmeTka «3auTeHO» CTaBUTCS B Cily4ae, eciid cTyaeHT Hadpan 10-19 Gamos.

2. Ormetrka «He3zauTeHo» CTaBUTCS B Cy4dae, €CIIM MPABUIIBLHBIE OTBETHI TOJIBKO
Ha TEOPETHUYECKUE BOMPOCHI WIIA PEIICHBI TOJIHKO MPAKTHUECKHUE 3a/1a4H, WU CTYIACHT
HaOpas MeHee 8 0asuioB.

2 u 3 cemecTphbI - IK3AMEHbI

DK3aMeH NPOBOAMUTCS MO OMIeTaM, KaXK]Iblil U3 KOTOPBIX COAECPKUT 2 BOIpPOCca U
nBe 3afaun. Kaxaplii mpaBWJIbHBINA OTBET Ha BONPOC B OUJIeTE OLEeHUBAeTcs B 2 Oaa,
3asaya onenuBaetcs B 0,5. MakcuMmaibHOE KOTMYECTBO HAOpaHHBIX OAIIIOB — 5.

1. Ouenka «HeynoBieTBOpUTEIHHOY» CTABUTCA B Cliydae, €CJIM CTYACHT HaOpa
He Oosiee 2 OaioB.

2. OneHka «Y IOBJIETBOPUTEIILHOY» CTABUTCS B ClIydae, €CJIM CTYJICHT Habpas OT
2.5 1o 3 6amios.

3. Ouenka «XopoI1o» CTaBUTCS B Ciyyae, €Clii CTyAeHT Habpan ot 3,5 no 4,5
OaIIoB.

4. Ouenka «OTINYHO» CTABUTCS, €CIIU CTYJIEHT HaOpai 5 0asuioB.

OueHKM MPOCTABIISAIOTCS B COOTBETCTBUU € ITYHKTOM 7.1.2.

7.2.7 I1acnmopT OlIEHOYHBIX MATEPHAJIOB

Ne /i Konrpomupyemsie pazaenst (Tembl) (Koa konTponupyemoii| HaumeHnoBanue olieHOYHOTO
JACTIUTUTUHBI KOMIIETCHITHT CpeJlicTBa
1 BekropHas u nuHelHas anredpa YK-1, OIIK-1 N3, konTposibHas paboTa,
TECT, 3a4eT
2 AHanmuTuyeckasi reoMeTpus VK-1, OIIK-1 WN/13, 3ammTa, ycTHBIH ompoc,
3a4eT
3 Beenenne B MmaTeMaTuueckuii ananu3 |YK-1, OIIK-1 W13, 3ammTa, yCcTHBIN ompoc,
u nuddepeHuanbHOe HCUNCICHNE 3a4eT
GyHKIMH OJJHON epeMeHHON




4 HuddepennmanbHOe HCUUCTICHIE YK-1, OIIK-1 N/13, 3ammTa, yCTHBIN ompoc,
(GYHKIMI HECKOTBKUX TIEPEMEHHBIX 3a4eT

5 Huterpanbaoe ucuncienne Gynkmuii [YK-1, OIIK-1 N/I3, Tect, KOHTpOJIbHAS
OJIHOM M HECKOJIbKUX MEPEMEHHBIX pabota, 5K3aMeH

6 Oo6wikHOBeHHbIE nuddepenimanbabie |YK-1, OIIK-1 N/13, xonTponbsHas pabdoTa,
ypaBHECHUS TECT, IK3aMEH

7 UwucnoBsie U YK-1, OIIK-1 N3, xouTponbHas paboTa,
(GYHKIIMOHATILHBIE PSIIBI TECT, IK3aMEH

8 Teopus BEposTHOCTEN U OCHOBBI VYK-1, OIIK-1 N3, xkouTposibHas paboTa,
MaTeMaTHYECKOW CTATHUCTUKU TECT, IK3aMEH

7.3. MeToanyeckne MaTepuabl, onpeaejsilolue NpoueIypbl oleHUBAHUSA
3HAHUH, YMEHHN i, HABBIKOB M (HJIM) ONBITA AeATEJbHOCTH

TectupoBanue ocymiecTBiIs€TCS, MO0 MPU NOMOIIM KOMIIBIOTEPHOW CHUCTEMBI
TECTUPOBAHUS, JUOO C MCIOIb30BAHUEM BBIJAHHBIX TECT-3aJlaHUNl Ha OyMa)KHOM
Hocutene. Bpems tectupoBanus 30 MuH. 3aTeM OCYIIECTBISIETCS NpOBEpKa TecTa
HK3aMEHATOPOM U BBICTABIISIETCS OLIEHKA COTJIACHO METOAMKH BBICTABIICHHUSI OLICHKHU MPU
IIPOBEICHUH ITPOMEKYTOUYHON aTTECTALUU.

Pemenue craHmapTHBIX 3a4ad  OCYLIECTBISETCS, JMOO TMpU  I[OMOIIU
KOMITBIOTEPHON CHCTEMBI TECTUPOBAHUS, JIMOO C UCIIOJIB30BAHUEM BBIJAHHBIX 337a4 Ha
OoymaxkxaoM HocuTene. Bpems pemenns 3agad 30 MuH. 3aTeM OCYIIECTBISIETCS MPOBEPKA
pelieHusl 3aJady 3K3aMEHATOPOM U BBICTABISETCA OLEHKA, COTJIACHO METOJIUKH
BBICTABJICHUS OLICHKU TP MPOBEICHNUN ITPOMEKYTOUHOM aTTECTAIUH.

Pemienne mnpukiamHeIX 3a4ad  OCYLIECTBISETCSA, JMOO TNpH  HOMOIIU
KOMITBIOTEPHON CHCTEMBI TECTUPOBAHUS, JIMOO C UCIIOJIH30BAHUEM BBIJAHHBIX 337a4 Ha
OymaxxHoM HocuTtene. Bpems pemenns 3agau 30 MuH. 3aTeM OCYLIECTBIISIETCS POBEPKA
pelieHusl 3aJad4 dK3aMEHATOPOM M  BBICTABISIETCA OLEHKA, COIJIACHO METOJUKH
BBICTABJICHUS OLICHKU ITPU MPOBEIECHNUN ITPOMEKYTOUYHOM aTTECTALUH.

8 YYEBHO METOANYECKOE U HTH®POPMALIMOHHOE
OBECIIEYEHUME JNCIUIIJINHBI)

8.1 Ilepeyenb yueOHOW JMTepaTypbl, HEOOXOAMMOW /JJsi OCBOEHMS
AUCHMILTHHBI
1. Marematuueckuit ananus. Y.l [DnexkTpoHHbIN pecypc] : yuebHoe mocodue / 1. A.
Antunosa, M. U. Baitamrelin, T. B. 3pik0oBa [u ap.]. — DJIEKTPOH. TEKCTOBBIE TAHHBIE.
— Kpacnosipck: Cubupckuit  denepanpusiii  yauepcutet, 2018. - 196¢.
— Pexxum poctyna: http://www.iprbookshop.ru/84232.html 9B5C “IPRbooks”
2. Marematuueckuit ananuz. Y.l [Dnexrponnslit pecypce] : yuebHoe mocodue / . A.
Antunosa, . Y. Baitnmreiin, T. B. 3bikoBa [u Ap.]. — DJNEKTPOH. TEKCTOBBIE JaHHBIE.
— Kpacnosipck: Cubupckuii henepanbubiii yauepcuret, 2018.—188c.—Pexum
noctyna: http://www.iprbookshop.ru/84231.html 95C “IPRbooks”
3. [Muckynos H.C. Y. 1. [luddepennmanpHoe u naTerpanbuoe ucancienus, 2010.
4. ITuckynos H.C. Y. 2. JluddepennuanbHoe u nHTErpaibHoe ucuncienus, 2006.
5. [Tucemennsiii [1.T. KoncnekT nekuuii no Beicuieid MaremaTtuke: [lonnblii kype.- M.:
Atipuc-nipecc, 2015.- 608 c.
6. [Tucbmennpiii JI.T. KoHCHIEKT JEKIMM MO TEOPUM BEPOATHOCTEW U MaTeMaTUYECKOU
cratuctuke. - M.: Alipuc-nipecc, 2012.- 256 c.



http://www.iprbookshop.ru/84232.html
http://www.iprbookshop.ru/84231.html

7. Ilantenees M.H. Ilpaktukym mo Beicuieli MaTemaTuke: BektopHas anrebpa u
aHajmuTHyeckas reometpus: yueb. mocooue. / M.H. Ilantenee. Boponex: 'OYBIIO
«BOpOHE)KCKHI TOCYITapCTBEHHBIN TEXHUYECKUM YHUBEpcUTeT», 2012.- 240 c.

8. Ilantenees M.H. Briciias maremaruka. J{uddepeHimanbHoe HCUUCTICHNE: TPAKTHKYM:
yue0. nocobue. / VI.H. ITantenees. Boponex: [OYBIIO «Boponexckuii rocy1apcTBEHHbIHN
TEXHUYECKUI yHUBEpcuTe™», 2010.- 230 C.

9. Ilantenee M.H. Briciias maremaruka. VHTerpasibHOE MCUMCIIEHHE: TPAKTUKYM: y4eo.
noco6ue. / W.H. [lantenees. Boponex: 'OYBIIO «Boponexckuil rocynapcTBeHHbBIN
TEXHUYECKUM yHuUBepcureT», 2009.- 231 c.

10. ITanTenees 1.H. Briciras MaTeMaTHKa. OyHKIMHU HECKOJIBKUX
NEPEeMEHHBIX: MpakTUKyM: ydeb. mocobue. / W.H. Ilantenees. Boponex: ["OYBIIO
«BopoHexXCcKu rocyJapCTBEHHBIM TEXHUYECKUN yHUBEpcUTeT», 2010.- 218 c.

11. TlanteneeB N.H. Bricmias Mmarematuka. KpaTHble HMHTErpajisl U BEKTOPHBIM
aHanu3: mpakTukyMm: yue0. mocobue. / W.H. [lantenees. Bopouex: ['OYBIIO
«BOpoHEXKCKHI rOCY1apCTBEHHBIN TEXHUYECKUI yHUBEpcuteT», 2011.- 220 c.

12. Ilantenees WN.H. Beicmias wmarematuka. Teopuss ¢GyHKUUNA KOMILIEKCHOTO
nepemeHHoro: yue6. nocodue. / .H. Ilantenees. Boponex: 'OYBIIO «Boponexckuit
roCcyJJapCTBEHHBIN TEXHUUECKUW YHUBEpPCUTETY, 2011.- 247 c.

8.2 Ilepeyenb uH(POPMALNHOHHBIX TEXHOJOIUH, WMCNOJIb3yeMbIX MPH
OCYLIECTBJICHHMM 00pa3oBaTeIbHOIO Ipouecca M0 JMCUMILIMHE, BKJIIOYas
nepeyeHb JIMIEH3UOHHOI' 0 NPOrpamMMHOIO odecrneyeHus, pecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKALUOHHOH ceTH «UHTEpHEeT», COBPEMEHHbIX
Npo¢ecCHOHANBHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

Jliist pabOTHI B CETH PEKOMEHIYETCS HCITOJIE30BaTh CANTHI:
— http://encycl.yandex.ru (DHIUKIONE NN U CJIOBAPH).

— http://www.intuit.ru/department/mathematics/intmath/ (Bsomusiii kypc
B BBICIIYIO MaT€MaTHUKY. PaccMaTpuBarOTCs OCHOBBI BBICILIEH MAaTEMaTUKHU
s «HEMATEeMaTUYCCKUX)) CHEIMaTIbHOCTEH. Hznoxenue
COIIPOBOXKIACTCS OOJBIINM KOJHMYECTBOM CIIEIHAIEHO T0A00paHHBIX
IIPUMEPOB, MOSCHSIOMMX CYTh UCCIICAYEMBIX IMMOHATHI U (PaKTOB).

— http://mathelp.spb.ru  (Jlekmuu, ydeOnukm on-line, web-cepBucel 10
BELICIIEN MaTeMaTHKE B ITIOMOILb CTYIEHTaM).

— http://mathem.by.ru (CopaBounas wuHpoOpMaIUs IO MaTEMAaTHYECKUM
JTUCIUIIIINHAM).

— http://www.exponenta.ru (Marepuabl IO BBICIICH MaTEeMaTHKE).

— http://teorver-online.narod.ru/teorver73.html (Manura A. /1. Teopus
BEPOSATHOCTEH M MaTeMaTHUYeCKasl CTaTUCTHKA. IHTepHeT-y4eOHHK).

CaiTel 1151 TPUKIIAAHBIX 33]1a4:

http://elibrary.ru/title about.asp?id=37930
(Boponexckuii uactutytr  I'TIC MYC Poccun)
http://elibrary.ru/contents.asp?titleid=50275



http://encycl.yandex.ru/
http://www.intuit.ru/department/mathematics/intmath/
http://mathelp.spb.ru/
http://mathem.by.ru/
http://www.exponenta.ru/
http://teorver-online.narod.ru/teorver73.html
http://elibrary.ru/title_about.asp?id=37930
http://elibrary.ru/contents.asp?titleid=50275

(Vpanbckuii unctutyt I'TIC MUYC Poccun)
http://elibrary.ru/contents.asp?titleid=50879
(Uactutyr MUYC Pecniybnuku benapycs)
http://elibrary.ru/contents.asp?titleid=27926
(Axagemus ['TIC MYC Poccun)

IT1O: windows, open office, Acrobat reader

I[J'ISI BBITIOJITHCHUS JOMAIITHUX SaHaHI/Iﬁ PCKOMCHAYCTCA UCIIOJIb30BATh
Mathstudio

CoBpeMeHnHas npodeccuoHaibHas 0a3a TaHHbBIX

Mathnet.ru, t-library.ru

I/IH(l)OpMaHI/IOHHI:Ie CIIPaBOYHBIC CUCTCMBI

dist.sernam.ru, Wikipedia

https://old.education.cchgeu.ru/ PUOC BI'TY

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMASI JIJIs1
OCYHIECTBJIEHHUS OBPA3OBATEJIBHOI'O ITPOLHECCA
Crnennanv3upoBaHHas JEKIMOHHAS ayIUTOPHS, OCHAIIIEHHAs: 000PY0BaHUEM C
ITPOEKIMOHHON anIaparypomu.
JlucruienHbld  KJacC, OCHAIEHHBIM KOMIIBIOTEPHBIMU IPOTpaMMaMu IS
IIPOBEJICHUS TECTUPOBAHUS.

10. METOOAUYECKHUE YKA3ZAHUSA AJIS1 OBYUYAIOHIUXCS IO
OCBOEHMIO INCHUIIIMHBI (MOAYJIA)

[To nucuurnnuae «MaTemMaTruKa» YMTAIOTCA JICKIUHU, TPOBOIASATCS MPAKTUYECKUE
3aHATHSL.

OCHOBOM M3Yy4Y€HUS OUCLMUILUIAHBI SBJISIOTCA JIEKIHUH, HA KOTOPBIX H3JIAraroTcs
HauOoJsiee CYIIECTBEHHBIE M TPYJHBIC BOMPOCHI, @ TaKXKe BOIMPOCHI, HE HaIIEIIINE
OTpaXeHUs B yueOHOU JUTepaType.

[IpakTuueckue 3aHSITHS HAMPaBICHBI HA TPUOOPETEHUE MPAKTUUECKUX HABBIKOB
pacuera UCIOJIb30BAHUS MATEMATUYECKOTO annapara i pelieHus 3a/1a4, B TOM YHCIIE
MPUKIIATHOTO XapaKTepa. 3aHATHUSI TPOBOASTCS IMYTEM PEIICHUsI KOHKPETHBIX 3a/1a4 B
ayAUTOPUHU.

Bun yueOHbIxX
. JleAaTenbHOCTh CTyIeHTa
3aHATHU
Jlexus Hanucanve KOHCHEKTa JEKIUH: KpaTKO, CXEMAaTHYHO, I0CIEI0BATEIHHO

(UKCUPOBaTh OCHOBHBIE MOJIOXKEHHUS, BBIBOJIBI, (POPMYINPOBKH, 000OIIEHMS;
MoMeuaTh BaKHbIE MBICIIH, BBIIETATH KIIOYEBBIE CI0Ba, TepMHUHBL. [IpoBepka
TEPMHHOB, MOHITUH C MOMOUIBIO YHIMKIIONENM, CI0BapE, CIIPABOYHUKOB C



http://elibrary.ru/contents.asp?titleid=50879
http://elibrary.ru/contents.asp?titleid=27926
https://old.education.cchgeu.ru/

BBIMICBHIBAHUEM TOJIKOBaHMM B TeTpaab. O003HAUEHHE BONPOCOB, TEPMHUHOB,
MaTtepuaa, KOTOpble BbI3bIBAIOT TPYAHOCTH, IOUCK OTBETOB B PEKOMEHIyeMOit
autepatype. Eciu camocrosiTensHO He yaaeTrcs pa3oOparbcsi B MaTepuale,
HE00X0uMo cPOpMyIMPOBaTh BONPOC M 33/1aTh MPEMOAABATENI0 HA JIGKIUU
WIM HA IPAKTHYECKOM 3aHSATHH.

IIpakTueckoe
3aHATHE

KoHcniektupoBaHue peKOMEHAYEMBIX HMCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM
JEKLHM, TOArOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCaM, IPOCMOTP
peKoMeHayeMol nureparypsl. lIpociymuBanue ayano- U BHACO3AIKUCER IO
3aJJaHHOM TeMe, BHITIOJIHEHUE PacueTHO-TpadUueCKUX 3aJaHuil, pelieHue 3a1a4
10 AJITOPUTMY.

CamocrosiTenbpHast
pabora

CamocrositenbHas paboTa CTYJEHTOB CIIOCOOCTBYET IIyOOKOMY YCBOGHHS
yu4eOHOro  Marepuajla M Pa3BUTHIO  HABBIKOB  caMOOOpa3OBaHMSL.
CamocrostenpHas paboTa peanoiaraeT CIeayoIre COCTaBIISIONINE:

- pabota ¢ TekcTaMu: Yy4eOHHKAMH, CIPABOYHUKAMHU, JOMOIHUTEIBHON
JUTEPATYpPOH, a TaKKe MPOPadOTKa KOHCIIEKTOB JICKITHIA;

- BBITTOJIHEHUE JOMAITHUX 3aJIaHAI U PacueTOB;

- paboTa HaJl TeMaMH JJIsl CAMOCTOSITEIEHOTO H3Y4EHHUS;

- yyacTue B paboTe CTy/IeHYECKUX HayYHBIX KOH(PEPEHIINHA, OJMMITAAT,

- HOATOTOBKA K IPOMEKYTOYHOHN aTTeCTalllH.

IToaroroBska k
IIPOMEKYTOYHOU
aTTecTaluu

['oTOBUTBCS K MNPOMEKYTOUHOM AaTTECTALMUMU CIEAYET CHUCTEMATUYECKHU, B
TEUECHHE BCEro cemectpa. MHTEHCHBHAs MOATOTOBKA JIOJKHA HAYaThCS HE
MO3/IHEE, YeM 3a MECSL-IIONTOpA A0 MPOMEKYTOUHOU arrecrauuu. JlaHHbIE
nepe]] 3K3aMEeHOM TpH JTHS 2P PEKTUBHEE BCETO MCTIOIB30BaTh JIJIS IOBTOPEHUS
Y CHUCTEMATU3allMy MaTepuaa.




