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JIner aktyanu3anuu padoyeil mnporpamMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoOpena uist peanmsarmu B 2026 - 2027
yueOHOM roly Ha 3acefannu kadenpsl [IpukinaaHoit MmareMaTuku U HHPOPMATUKH

[Iporokom or 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u oo0pena uist peanmsarmu B 2027 - 2028
yaeOHOM rojy Ha 3aceqanuu kageapsl [IpukiagHON MaTeMaTHKH ¥ HHDOPMATHKH

[Iporokom or 20 1. Ne

3aB. kadenpoit 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2028 - 2029
yueOHOM roay Ha 3acenanuu kadenpsl [IpukiamHoit MaTeMaTUKU U UHPOPMATUKH

[IpoTokomor 20 . Ne

3aB. kadenpoit I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peanm3armu B 2029 - 2030
ydaeOHOM roay Ha 3aceqanuu kadeapol [IpuknagHoit MaTeMaTHKU U HHPOPMATUKH

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit I0.A. UsBekos




1 eau ocBOeHUSI AUCHUNIMHBI (MOTYJISA)

Henp wu3yyeHuss aucuuIuinHbel "Maremaruka" COCTOMT B OBJIAJICHUU CTYACHTaAMHU
HEOOXOUMBIM  YpOBHEM  OOHIENPO(ECCHOHANBHBIX  KOMIIETCHIIUH,  MPEANOIararnnx
(hopMHPOBAHKE Yy HUX [ETOCTHOTO HAYYHOTO MPEJICTABICHUS O MATEMAaTHKE U €€ IPIIIOKCHHUSX,
MAaTeMaTHYeCKOTO MBIIIJICHUS, MPUOOPETEHNE HABBIKOB PEIICHUS psiia MPUKIATHBIX 3aj1ad,
COOTBETCTBYIOIIMX OCYIIECTBICHHUIO ACSITEIBHOCTH TO Tpoduio moArotoBku «CucreMHas
WHXEHEPHS B MAIIUHOCTPOCHUI)

2 MecTo qucHUILIHHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Huctunnuua Marematika BXOAWT B O00S3aTENbHYIO YacTh Yy4yeOHOTO IUIaHa
00pa30BaTeNIbHOI MPOrpamMMmsl.

JUia  u3ydeHWs ~ AMCUMIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHMs,  BIJaJIEHUs),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3yUEHUS AUCIUIUINH/ MPAKTUK:

Huctunnuua Marematika BXOAWT B 00S3aTE€NbHYIO YacTh Yy4yeOHOTO IUIaHa
oOpa3oBaTesbHOM MporpaMMbl. JIJis U3ydeHUs AUCUUIUIMHBI HEOOXOAMMBI 3HaHWs (YMEHMS,
BIIaJICHU ), CPOPMHUPOBAHHBIE B pE3yNIbTAaTE U3YYEHUS Kypca MaTeMaTUKU B 00bEME MPOrpaMMBbl
CpeIaHEN. IKOJIBI.

3HaHus (YMEHUS, BIaJCHUS), TOJydeHHbIE TPU U3YYEHUH JTaHHOM TUCIUIUIMHBL Oy1yT
HEOOXO0IUMBI JUISl U3YYEHUS TUCIUIUINH/TIPAKTUK:

®dusuka

[IpuknagHas MexaHuKa

Jloruka B pelIeHNH TEXHUYECKUX 3a7a4

Nudopmaruka

CucremHbIi aHaIU3

[udpoBoe MmoaenupoBanue HU3NKO-XUMUIECKUX MPOIECCOB

Ananu3 prUHAHCOBO-XO3SIMCTBEHHOM IEATEILHOCTH TIPEATIPUSTHS

Xumus

MonenupoBaHue ¥ MPOTOTUIIMPOBAHKE CIOKHBIX IPOCTPAHCTBEHHBIX 0OHEKTOB

DKOHOMHMKA IIPEANIPUATHS

3 Komnerennun ody4yaromierocsi, opmupyembie B pe3yJbTaTe 0CBOEHMSI

AUCUUIJIMHBI (MOYJIs1) M IVIAHMPYEMble Pe3yJbTAaThl 00yUYeHUst

B pesynbrate ocBoeHus aucHUIUIMHBL (Momyns) — «Martemarukay oOydaromunics
JOJIKEeH 0071a1aTh CIEeIYIOIUMHA KOMITETEHIUSIMHU:

Kon nanukaropa NHaukaTop AOCTHIKEHUS KOMITIETCHITUN

OIIK-1 Cnocoben MMPUMCHATH CCTCCTBCHHOHAYYHBIC U O6H.[€I/IH)K€HCPHHC 3HaHusA, MCTO/bI
MATCMATHYCCKOI'O aHaJIM3a U MOJCIIMPOBAHUSA B HpO(l)eCCHOHaHLHOﬁ JCATCIIBHOCTH,

OIIK-1.1 Pemraer crangapTHble npodeccuoHalIbHbIE 3a7a4l ¢ TPUMEHEHHEM
0OIIeHH)KEHEPHbIX 3HAHUN
OIIK-1.2 [TpumMeHsieT MeTO/Ibl MOJICTUPOBAHUS U MAaTEMAaTUYECKOTO aHaIu3a JUIs

peUICHUs 3a1a4 B HpO(l)eCCI/IOHaJ'IBHOI\/’I ACATCIIBHOCTHU




4. CTpyKTypa, 00b€éM U coep:kaHHue TUCHHUIINHBI (MOLYJIs1)

OO0mast TpyI0eMKOCTh JUCHUILUINHBI COCTaBIsACT 15 3adeTHbIX equnani 540 akaa. 9acoB, B TOM

YHUCIIC:

— KOHTaKTHast pabota — 219,8 akas. yacos:
— aynuTopHas — 212 akaj. 4acos;
— BHeayAuTOpHas — 7,8 akaJl. 4acoB;

— caMocCTosTeNIbHAas paboTa — 284,5 akaj. 4acos;

— B opMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. vac;
— MOATOTOBKA K 9K3aMeny — 35,7 akaj. yac

d)opMa aTrTeCTaliuu - 3a4€T, DK3aMCH

AynuTtopHast g
KOHTaKTHas paborta = dopma TeKyIero
o 5 X
5 B aKaJ. yacax 3) Bu, KOHTPOJIA
Pazzen/ Tema 3 (B axan ) = A y P Kon
S 3 © | caMOCTOATEeNnbHOM | ycreBaeMOCTH U
JIACIATUTAHBI 5 e = . | xommerenmu
O g 5 paboThI MPOMEKYTOTHON
Tlex nmab. | mpaxr. ze aTTecTalllH
3aH. 3aH. | © &
1. Pazpen 1. JIuneitnas u
BEKTOpHasi anredpa
1.1 JIuneiinas anreGpa.
HeicTBUs HaJ MAaTPUIIAMH. -
Onpenenureny 1 ux CamocTosTensHOe IpoBepka
CBOICTBa. u3y4yeHue WUHIUBUAYATIbHBIX
o N OIIK-1.1,
MerTobl pelieHus CuCTeM 7 4 20 yueOHOM 3a/IaHUM. OIK-1.2
JINHEHHBIX YpaBHEHUH: JUTEPaTyphl; Kontponbhas '
MeTO/ 00paTHOI MaTPHIIbI, YCBOCHHE pabora
o popmynam Kpamepa, KOHCIIEKTa
meton ['aycca 1
1.2 Bekropnas anreOpa.
[Tonsitue BekToOpa.
[Ipoexuus BekTOpa Ha OChb.
poex P Tlouck [IpoBepxka
JIvneiHbIE Onepanuy Hax .
JIOITOJTHUTEIBHON KOHCIIEKTOB. OIIK-1.1,
BEKTOpaMH U HX 4 4 20 .
N rHpOpMaLUH IO [TucemenHslit OIlK-1.2
cBolicTBa.Pa3znoxenune .
3aJjaHHOW TeMe | ompoc, 00CyKAeHHE
BEKTOpa 1o O6a3ucy.
Henunetinsie onepanum Has
BEKTOpaMH
Hroro no pazaeny 11 8 40
2. Paznien 2. AHanuTnueckas
TeOMETpHUs
2.1 Ananutnueckas Towck
reoMeTpus Ha IUIOCKOCTH. . VerHbli orpoc
JIOITOJTHUTEIBHON poc, OIIK-1.1,
[IpsiMas Ha TIOCKOCTH. 4 4 20 MpOBEpKa
UH(POPMAIHH TI0 OIlK-1.2
KpuBbie BTOpOro nopsiaka . KOHCIIEKTOB
3aJJaHHOH TeMe
Ha IIOCKOCTH
2.2 Ananutnueckas
reoMerpus B mpocTpancTee. | 1
P pocTp Iposepka
B3aumHuoe pacnonoxxenue Pabora c
S WHTEpPHET-TeCTa,
IUIOCKOCTEH, IPSMBIX B 3JIEKTPOHHBIMU OIIK-1.1,
4 6 22 BBITIOJTHEHHOTO B
MIPOCTPAHCTBE, a TAKKE TECTOBBIMU OMALLIHIX OIIK-1.2
IIPSIMOM U IUIOCKOCTH. YTOI CpEACTBaMHU A
N YCIIOBHSX
MEXIY IpsSMOi U
wiockocThio. [ToBepxHOCTH




BTOPOTI'O IOpsiiKa

Hroro no pasneny 8 10 42
3. Pa3nen 3. Benenue B
MaTEeMaTHYCCKUI aHaIN3
3.1 YucnoBble MHOXECTBA.
IIposepka
Iosie KOMITJIEKCHBIX YHCE IMoaroToBka k
C. Pemenne 2 2 22 MPaKTUYECKOM NOHCIICKTOB. OIK-1.1,
) . P y [TuceMmenHsIi OIIK-1.2
anreOpanvecKux ypaBHEHUN 3aHATHIO
ompoc, 0OCYKICHU
Haj nonem C
3.2 OcHOBHbIE CamocrosiTennsHOe
IIposepka
JJIieMeHTapHbIe () YHKIHH. U3ydeHHE
N WHUBUYATbHBIX
TTocnenoBaTeIbHOCTH U UX yueOHoM o OIlK-1.1,
4 4 22 3a1aHui.
npenenst. [Ipenensr n JIUTEPATYPBI; OIIK-1.2
KonTponbsHas
HETPEPHIBHOCTD () yHKITHH YCBOCHHE aGota
OJIHOM NepeMEHHOI KOHCIIEKTa p
HUroro no pazueny 6 6 44
4. Paznen 4. luddepennmansHoe
WCUYHCIICHUE (YHKIINH OTHOM
[IEpEMEHHON
4.1 IpousBoaHasi.
MexaHudeckuit,
TEOMETPUYECKUI U
SKOHOMUYECKHUI CMBICIT Tlouck
TIPOU3BOJHON U JIOTIOJTHUTENBHOMN
midepennuana. [Ipasuna MH(OpMAIHH 110 ITposepka
i depeHIpoBaHHI. 3aJaHHOH TeMme. WUHIUBUAYATIbHBIX
. OIIK-1.1,
HuddepenmpoBanue 3 4 22 | CamocrosaTenbHOE 3aJJaHuil. OIK-1.2
HESIBHO 33JaHHOU 1 H3ydeHue Kontponbhas '
rapaMeTpUYECKH 3aJaHHOM yueOHOI u pabora
GbyHKUIUH. Hay4YHOU
Jlorapudmuyeckoe JIUTEPATYpPbI
muddepeHIupoBaHue.
Teopemsl 0 cpenHuX
3HAYEHHUSIX
CamocrosTenpHOe IMposepka
u3ydeHne KOHCIIEKTOB.
4.2 TIpow3BOmHBIE U YIeHH o
yueOHOI n [TucbMeHHBIi
nuddepeHIranbl BEICIINX .
HAy4YHOMU orpoc, OIlK-1.1,
nopsinkoB. Gopmyna 4 4 20,1
o JIUTEPATYPBI. obcyxaenue.IIpose OIlK-1.2
Teitnopa. IIpaBuio
IloaroroBka k pKa
Jlonurasns.
MPAKTHIECKOMY WHIMBUAYAJIbHBIX
3aHATHIO 3aJaHAN
CamocrosTenpHoe
. u3ydeHHe
4.3 UccnenoBanue GHyHKIHH YIcHH
N . yueOHOI [IpoBepka
OJIHOM TICPEMCHHOM ¢ HAayJHOH WHIUBUAYaJIbHBIX
IIOMOIIBIO v Y N OIIK-1.1,
4 4 10 JIUTEPATYPHI. 3aJITaHHH.
nuddepeHInanIbLHOTO OIlK-1.2
Pabora ¢ KonrtponbHas
WCYHCIIEHHS ¥ IOCTPOCHUE
3JIEKTPOHHBIMH pabora
UX TpaduKoB
TECTOBBIMHU
CpencTBaMu
Hroro no pazaeny 11 12 52,1
HUroro 3a cemectp 36 36 178,1 3a4éT
5. Pasznen 5. MurerpansHoe
vcymcieHne QYHKINH OTHOH
HIEpEMEHHOU
5.1 INepBooOpa3Has
. Brimonuenue
¢bynkms. HeonpeneneHHbII ObcyxeHue, OIIK-1.1,
3 2 10 TPEHUPOBOYHBIX .
MHTETPAN ¥ €ro OCHOBHEIE IMChMEHHBIH OIpoC OIIK-1.2
KOMILTEKCOB

CBOMCTBA.




Tabnuna HeonpeIeeHHBIX.
Meroast
HEIOCPEACTBEHHOT O
uHTerpupoBanusi. OCHOBHBIC
METO/Ibl UHTETpUpPOBaHUsYo:
MOJICTAHOBKOH (3aMeHOMH
MIEPEMEHHON) U 110 YacTsIM

CamocrosiTennbHOe
5.2 NnTerpupoBanue H3y4yeHue
JPOOHO-PAIMOHATBHBIX yueOHOI U
¢ynkuuu. Marerpuposanue Hay4YHOU OIIK-1.1,
4 4 12 TectupoBanue
TPUTOHOMETPUUECKUX U JIUTEPATYPBI. OIIK-1.2
HPPALUOHATBHBIX IMoaroToBka k
BBIPOKCHUI. MPAKTHIECKOMY
3aHATHIO
5.3 OmnpeneneHHbIn
nHTerpain. ®opmyna
Hrrotona-JleliOHua. TTonroroBka k
CBoiicTBa OnpeeneHHOro MPAKTHICCKUM ITposepka
HHTErpasia. 3aMeHa 3aHATUAM. HWHTEpPHET-TeCTa,

N OIIK-1.1,
TIEPEMEHHON 1 4 4 12 PaGora ¢ BBITIOJTHEHHOT'O B OIK-1.2
MHTETPUPOBAHUE 110 YACTIM INEKTPOHHBIMU JTIOMAITHUX '
B OIPE/IEIICHHOM UHTErpale. TECTOBBIMHU YCITOBHSX
Brruncnenue miomane, cpencrBaMu
JUIAH IyT U 00EMOB T
BpaLeHUs

CamocrosTenbHOe
5.4 HecobcTBeHHbIE HEVACHIC
uHTErpasibl. AGCOIIOTHAS yaeny KonrponbHas OIlK-1.1,
2 4 6 yueOHOI n
cxonumocTb. [TpuzHaku . pabora OIlK-1.2
Hay4HOH
CXOJUMOCTH.
JIUTEpPaTypbl
Wroro no pazaeny 13 14 40
6. Paznen 6. Tuddepennmanpaoe
rcuucieHre ¢ yHKIIU
HECKOJIbKHUX MEePEeMEHHBIX
6.1 Onpenenenne OHII.
[Ipenen u HenpepHIBHOCTH
@OHII. Yacrusie CamocrosTenpHOe
IIPON3BOJHBIE SIBHO U u3ydeHne Iposepka
HESIBHO 3a/IaHHBIX (QYHKIUIA 3 2 8 eOHOIt 1 KOHCITCKTOB. OIIK-1.1,
y ) ya . [TuceMeHHBIIH OIlK-1.2
IIponsBogHas mo HayqHOU
orpoc, 00Cy X IeH!
HanpaBJieHuIo. [ 'paueHT. JIUTEPaTyphI
KacarenbHas miiockocts 1
HOpMaJIb K IOBEPXHOCTH
o o Tlouck
6.2 JlokanbHBIN, YCIOBHBIN N [IpoBepka
N JIOTIOJTHUTEIBHOM OIIK-1.1,
Y TJ100aJIbHBIH SKCTPEMYM 3 2 12 WH/IMBUTYaJIbHBIX
UHPOPMALIUH 10 . OIlK-1.2
DHII " 3aJaHAN
3aJaHHOK TeMe
Hroro no pazaeny 6 4 20
7. Paznen 7. nterpansHoe
ucuncienne ¢ yHKuui
HECKOJIbKHUX MePEeMEHHBIX
7.1 JIBoitHOM HHTETpAN U
€ro OCHOBHBIE CBOMCTBA. CaMOCTOATEILHOE
Caenenue 1BOIHOrO U3y4CHHE
MHTETpaa K IOBTOPHOMY yaeGHOi I IMposepka OIMK-1.1
uHTerpany. J[BorHoi 3 4 52 HAYYHOH WHIUBUAYaJIBHBIX OIK 1' 2’
HHTErpaJl B MOJISIPHBIX JIUTEPATYPHL. 3aJaHAN ’
KOOpAWHATAX. TTogroroBska x
FEOMC’I‘pI/IHECKI/IC u MIPaKTHIECKOMY
(busHYecKre TPHIOKEHHS 3aHATHIO




HBOﬁHOFO HWHTCI'paia

7.2 TpoiiHol uHTerpai, ero
CBOWCTBA M BBIYUCIICHUE.
TpoliHoli nHTErpa B

Beinonnenue
LIMHIPUYECKUX U OO6cyxaeHue, OIlK-1.1,
4 4 2 TPEHUPOBOYHBIX N
cheprIecKiuX KOOpIHHATAX. MMCbMEHHBIN OIIPOC OIIK-1.2
KOMILIEKCOB
I'eomerpryeckue u
(bu3HYEeCKIe TPHIOKEHHS
TPOWHOr0 HHTErpasia
Uroro no pazaeny 7 8 7,2
8. Paznen 8. OObIKHOBEHHBIC
i depeHanbHble ypaBHEHUS
8.1 OOBIKHOBEHHBIE
1 depeHanbHbIe
ypaBHeHus | mopsiaka.
OCHOBHBIC ITOHSTHS, BUJIBI
pemenuid. 3anava Komu.
[loaroroska k
Teopema cyiiecTBOBaHUS U
MPAKTHICCKUM
€MUHCTBEHHOCTH PEIICHHS
3aHATUAM.
3anaun Kommn. KonrponbHas OIIK-1.1,
. 3 4 5 Pabora ¢
I'eomeTpuueckuii cMbic pabota OIIK-1.2
G hEpEHIHATEHOTO INEKTPOHHBIMU
P TECTOBBIMHU
YpaBHEHUS IIEPBOTO
CpencTBamMu
MOpSIZKA.
Mertonp! pereHust
i depeHIanbHbIX
ypaBHEHUI IEpBOro
HOpSAKA.
8.2 uddepeHumansHbie
yYpaBHEHUS BBICIINX
MIOPSAKOB, OIYCKAIOIINE
MIOHIKEHHUE TIOPSAKA.
. CamocrosTenpHOe
JIuneliHble OMHOPOJHBIE U
. u3y4yeHue
JIMHEHHBIC HEOTHOPOIHBIE GHoi 1
muddepeHanbHbIe ¥ . O6cyxaenue, OIlK-1.1,
5 4 2 HAy4YHOU .
ypaBHEHHS N -0ro Mopsi/iKa ¢ MUCBMEHHBIH ompoc OIlK-1.2
JIUTEPaTypBhl.
MIOCTOSIHHBIMU
IlonroroBka k
ko3 punmeHTamu.
MNPAKTUIECKOMY
Cucremsl
3aHATHIO
Qg depeHIanTbHbIX
YpaBHEHUH U METOJIbI X
peluIeHus.
Hroro no pazaeny 8 8 7
Hroro 3a cemectp 34 34 74,2 3a4éT
9. Paznen 9. Yucnossle u
(yHKIIMOHAIIbHBIC
pansYucioBeie 1
(YHKIMOHATBHBIE PSIBI
9.1 Yucnosble psiibl:
OCHOBHBIE TIOHSTHSL. -
HucnoBbie pssl ¢ CamocTosiTensHoe
[IpoBepxka
HEOTPHLATEEHBIMA n3ydeHne
. WHIUBUAYaJIbHBIX
YJICHAMHU M TTPU3HAKU UX yueOHO . OIlK-1.1,
6 8 2 3a(HUAMN.
CXOIUMOCTH JIUTEPATYPHI, OIlK-1.2
KonTponbhas
3HKOYEPETYIOIINECS PSIIBL: BBITIOTHEHUE a6oTa
a0COIIIOTHAS M yCITOBHAS WHIUBUAAYaJIbHBIX p
CcX0AUMOCTh. CXOIMMOCTh 3aJaHui
3HAKONEPEMEHHBIX PSIO0B
9.2 OyHKIMOHAIIBHBIE PSIIBL. Tlounck [Iposepka
O01aCTh ¥ THIIBI 6 7 2 JIOTTOJTHUTEITBHOM KOHCITEKTOB. OIIK-1.1,
CXOAUMOCTHU HH(DOpMAIH 110 IInceMeHHbBIH OIIK-1.2

(YHKIMOHATBHOTO Psfa.

3aJaHHOA TEME

orpoc,




CreneHHbIE PSIbL.
Pa3noxenne QpyHKIWMii B
CTETIEHHBIE PSIIBL.
[Ipunoxenus psnos B

IIPUOIHKEHHBIX
BBIMHCIICHHUSX M PACKDBITHIO 0By eHHe
HeonpenenéHHoCTel.
Psine1 @ypre no
TPUTOHOMETPHIECCKUM
cucTeMaM (yHKIH.
Pasnoxenne GpyHKIWMii B
psan Oypse.
Hroro no pasgeny 12 15 4
10. Pazgen 10. Teopus
BEpPOSTHOCTEH M MaTeMaTHYECKast
CTATHUCTHKA
10.1 Canyuaiiabie coOBITHSL.
Knaccuueckoe,
TeOMETPHYECKOE U
CTAaTUCTHYECKOE Ioxroroska Kk
OIpe/IeIICHNs BEPOSTHOCTH. MPAKTHICCKUM
Teopemsl coXeHus 1 6 5 49 3aHATHAM. ammra TP OIlK-1.1,
YMHOMKEHHUs. Y ClIOBHAs ' Beimonnenue TP OIIK-1.2
BepoATHOCTh. Dopmyna «CrnyuaiiHbie
TIOJTHOH BEPOSTHOCTH M COOBITHS
¢dopmyna baiieca. Cxema
Bepnymnu, npubimkeHns
Jlamnaca u Ilyaccona.
10.2 CnyuaiiHble BEIIMYHHBI.
HuckpeTtHsie u
HeTIpepbIBHBIE CIyYaiiHbIe
BEJIUYMHBL. Pspg IoroTosKka K
pacnpeneneHus, GyHKIUS U HPAKTHYCCKHM
IUIOTHOCTh paclpeieNieH sl O IMposepka
MareMaTH4YECKOE 0KUIAHUE 6 5 4 BLITONHCHIC KOHCITEKTOB, OIIK-1.1,
U JIUCTIEPCHUsl, HAYaIIbHBIE U W3 YCTHBIN ONPOC, OIlK-1.2
LEHTPaIbHbIE MOMEHTBI. «Crnyvaiinbic o0cyKaeHne
W3BecTHbIE pacnpeneneHus
(mokasatenbHOE, BCTHHIHHBD
paBHOMEPHOE, HOPMAJILHOE )
1 UX YUCIIOBBIE
XapaKTePUCTHKU.
10.3 JIsymepusie IloaroroBka k
JMCKPETHBIE CIyJaiHbIe MIPaKTHYECKUM
BenUIUHBI. OyHKIHA 3aHITHAM. [IpoBepka OIK-1.1
pacrpeneneHus, CBOMCTBA. 2 2 5 Beimonuenue WH/IUBUTYaJIbHBIX OHK-l. 2’
HucnoBble XapaKTEPUCTUKH. na3 3alaHui '
DNeMEeHTHI TEOPHH «CyqaifHpie
KOppeIsITY. BEJIMIUHBD»
IToaroroBska k
10.4 Tenepanbuas u MPAKTHIECKAM
BEIOOPOYHASI COBOKYITHOCTb. 3aHATHSIM.
CraTucTryeckue OLeHKH Brmonuenue
napamMeTpoB 4 4 5 U3 «O6padborka INucpMeHHBIN OIIK-1.1,
pacnpeneneHus. Toueunsle CTATUCTUYECKHUX ompoc OIIK-1.2
Y MHTEPBAJIbHBIE OLCHKH. JTAHHBIX.
Ommuprdeckas GyHKIHS Hccnenoanue
pachpeneneHus. CTATHCTUIECKHUX

3aBHUCHMOCTEM»




Iloxgroroska x

MPaKTHYECKAM
10.5 Crarucruueckas p [
TUIIOTE3a U CXeMa ee ’
nposepicy, Kparepmms Beimonnenue IIposepka
P ) N3 «O6padoTka KOHCIICKTOB, OIlK-1.1,
ITupcona u Konmoropoaa- 2 2 4 N
CTaTUCTUYECKUX YCTHBII ONPOC, OIIK-1.2
CMUpHOBA POBEPKU
JTAHHBIX. obcyxaeHne
THIIOTE3EI O BUIE Vcerenopatie
acupeencHus.
pacripen CTaTHCTUYECKHUX
3aBUCHUMOCTEMN»
IloaroroBka k
MPAKTHICCKUM
3AHATHSIM.
10.6 Ouenka
CTAaTUCTUYCCKOM Brmosmenne IIpoBepka
Ny N3 «O6paboTka POBCP OIIK-1.1,
3aBUCHMOCTH. BBIOOpOUHBIIH 4 3 6 WHMBUYATbHBIX
CTaTUCTHYECKUX o OIIK-1.2
K02 GUIUCHT KOPPEIISAIHH. AHHBIX 3aaHHIM
JIuneiinas perpeccusi. :
HccnenoBanue
CTaTHCTUYECKUX
3aBUCHUMOCTEM»
HUroro no pazneny 24 21 28,2
Hrtoro 3a cemecTp 36 36 32,2 SK3aMEH
Htoro mo 1MCLMILIAHE 106 106 |284,5 3a4eT, SK3aMeH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

C 1menpl0 YCHENIHOTO YCBOCHUS JUCHUIUMHBI «MaTemaTukay ©u (OPMUPOBAHHS
TPCGYCMBIX KOMHCTGHL{I/Iﬁ npeamnojaracrca HNpPHUMCECHCHUC Pa3IMYHBIX O6pa30BaT€JIBHBIX
TEXHOJIOTHH (JIMYHOCTHO-OPUEHTHPOBAHHBIC M Pa3BUBAIOIINE), KOTOpPbIE OOECICUYUBAIOT
JOCTIDKEHHUE TUIAHUPYEMBIX PE3yabTaTOB 00pa30BaHUsS COTJIACHO OCHOBHOW 00pa30BaTeIbHOM
nporpaMmme. B ux uucne: nuddepeHUMpOBaHHBIA MOJIX0J, KOMIETEHTHOCTHBI MOIXOJ,
npobieMHOe  OOydYeHHeE, IBPUCTUYECKOE  OOydeHHeE, HCIIOJIb30BaHNE CHUCTEMBI
«HTepHET-TpeHAKEPH» B cepe oOpazoBanus» u aAp. MHTEpHET- TpPeHAXEPHI MOTYT OBITH
IIOJIC3HBbI AJIA CaMOO6yquH$I, CaAMOKOHTPOJIA CTYACHTOB ITPH MMOATOTOBKE UX K ITPOMECIKYTOUYHBIM
W UTOTOBBIM aTTCCTAHAM U MO3BOJIAIOT HPUMCHATH JUCTAHIIMOHHBIC TEXHOJIOTUN O6yquH$I.

OCHOBHBIMH q)OpMaMI/I 3aHSITHHA SABIIAKOTCA JICKIIUH, IMPAKTUYCCKUC 3aHsATHA,
KOHTPOJIBHO-OLICHOYHBLIC 3aHATHUSA, KOHCYJIbTAllHUH. HGKHI/II/I CTPOATCA Ha OCHOBE COUYCTAHHA
WH()OPMAIMOHHON U TIPOOJIEMHON COCTABIISIFOIINX, @ TAKXKE AJIEMEHTOB OSCe/Ibl M BU3yaTH3alliy.

B xozie npoBeneHunst TEKIMOHHBIX 3aHATHUH TPEYCMaTPUBAECTCS:

- 06CY)K)IGHI/I€ 3aaa4, MpUBOJAAIINX K TEM WM MHBIM MAaTCMATUYCCKUM IMOHATHUAM,

— W3JI0KEHHE TEOPETHYECKOTr0 MaTephalia B PEKHME JUANOTa C IeNBI0 Pa3BUTHS
KPUTHYCCKOTI'O MBIIIJICHUA CTYJACHTOB U ITPUBUTUSA UM HUCCICIOBATCIIbCKUX yMeHHfI,

— o0CyX/IeHHe ¥ CHCTEMAaTH3alHsl TEOPETHYECKHX BOIPOCOB TEMBI C IENBIO JIyUIIEro
IIOHUMAHUA X B3aNMOCBA3U U IIPAKTHYECCKOTO MMPUMCHCHUA.

HpaKTI/I‘-IeCKI/Ie 3aHATUA 110 JIaHHOﬁ JUCHUILIMHE HAITPABJICHBI HA MPUBUTUC IPOYHBIX
HAaBBIKOB PCHICHUA 3aaa4d I10 Ka)I()IOﬁ TEME U COYCTAOT NPHUMEHCHHUEC MCTOI0B O6yquI/I${ B
coTpynHuuectBe, mudGepeHIpoOBaHHBIA TOAX0/I, KIACCUYECKUE KOHTPOJIbHBIC W TECTOBBIC
TECXHOJIOTHUU. HpI/I 9TOM MpeAnoJIara€tcsa IMpPOBEACHHUE HCEKOTOPBIX TaKUX 3aHATHI B
WHTEPAKTUBHOU (popMe (ICTOBBIE U POJICBBIC UTPHI, Pa300p KOHKPETHBIX CUTYAIU).

Peanu3anuss KOMIETEHTHOCTHOTO TMOJXOJa MPEIyCMATPUBACT HCIIOJIb30BAaHHE B
y4eOHOM TpOoIecce aKTUBHBIX U HMHTEPAKTUBHBIX ()OPM MPOBEICHUS 3aHATUH (KOMIIBIOTEPHBIX
CHUMYIISILIUH, JETOBBIX M POJIEBBIX HTDP, Pa300p KOHKPETHBIX CHUTYAIMH, TCHXOJIOTHYECKHE U
WHBIC TPEHUHTY) B COYCTAHUH C BHEAYIUTOPHOU PabOTOM C IENb0 (POPMHUPOBAHUS U PA3BUTHS
poheCcCHOHANTBHBIX HABBIKOB 00YJarOIITUXCS.

BriOupast Ty Wi WHYIO TEXHOJOTHIO pabOThI CO CTyJCHTaMH, HEOOXOIMMO HMETh B
BHJIy, YTO HamOoJIbIIero d3PdeKra OT ee MPUMEHEHUSI MOXKHO JIOCTUYb, €CITU YUYUTHIBATH IICITH
o0pa3oBaHus, HA PeaH3aIMI0 KOTOPBHIX JMOJDKHA OBITh HAIIpaBIICHA M30MpaeMasi TEXHOJIOTHS,
coJiepKaHue, KOTOPOE MPEACTOUT NepeaaTh 00yIarOIUMCs C €€ IIOMOIIIbIO, a TAK)KE YCIOBHS, B
KOTOPBIX OHA OY/IET MCIIOJIb30BaThCS.

6 YueOHO-MeTOAMYECKOE 00ecniedeHre CAMOCTOATEIbHOM PadoThl 00y4ar0 M XCs

[IpencraieHo B mpuioxxeHuu 1.

7 OneHo4YHbIe CPeACTBA IS IPOBEACHHUS IIPOMEKYTOYHON aTTeCTalluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE 00ecTiedeHUe TN CIIUTINHbI

a) OcHoBHas JIMTEpaTypa:

1. Illunagye B. C. Bricmas matemaruka: yuebnuk / B.C. [llunaueB. — MockBa:
NH®OPA-M, 2024. — 479 c¢. — (Beicuiee obpazoBanue). - ISBN 978-5-16-101787-6. - Tekcr:
anekTpoHHbIN. - URL:
https://znanium.ru/read?id=432301 . — Pexxum JocTymna: Juisi aBTOPHU3.

M10JIb30BaTEIIEH.



https://znanium.ru/read?id=432301

2. Teopust BeposSITHOCTEH U MaTeMaTHYECKasi CTAaTUCTHKA: Y4eOHoe nmocodue /
buprokosa JL.I'., boopuk .., MaTtsees B.1., - 2-¢ uzn. - Mocksa: HUL] MTHOPA-M, 2020.
- 289 c. (Bricmiee obpazoBanue: bakanaspuar) ISBN 978-5-16-011793-5. - Tekcr:
anekTpoHHbId. - URL: https://znanium.ru/read?id=363087 .— Pexxum nocryma:

JUISl aBTOPHU3. TIOJIB30BATENEHN

0) JonosiHuTe/IbHASA JIUTEPATYpa:

1. . llIumaues B. C. 3agaunuk 1o BeIcIIeH MaTemaruke: yaeo. mocobue / B.C.
MunaueB. — 10-e m3n., crepeotun. — Mocksa: UTHOPA-M, 2020. — 304 c. — (Beicmiee
obpaszosanue). - ISBN 978-5-16-101831-6. — Tekcr: anekrponnsiid. — URL:
https://new.znanium.com/catalog/product/1042456 — Pexxum mocTyma: Juist aBTOPHU3.
MI0JIb30BATEIEH.

2. BbyneraeBa, C. B. Maremaruka: Tpeneibl W HEMPEPHIBHOCTh (YHKIIMH OJTHOM
nepemenHol. [Ipaktukym : yuebnoe mocodue / C. B. BynsrueBa ; MI'TY. - Marautoropcex :
MI'TY, 2017. - 1 saekrpon. ont. auck (CD-ROM). - 3ara. ¢ Tutyn skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1874 (nara obparenus: 02.04.2025).
- MakpooOBeKT. - TeKCT : anmeKkTpoHHBIH. - CBeneHus 1ocTynHbI Takke Ha CD-ROM..

3. Hanxo, [1L.E. Beiciiast MareMaTuka B ylpakHEHUAX U 3a1a4ax. (B 2-x gacTsax)
[Tekcr] /1. E. Jlanko, A. I'. IToros, T. 5. KoxxeBaukoBa. - M.: Beicmas mkona, 1986-2009.
ISBN: 978-5-488-02201-0. - 60:ree 1000 mT.

4 AxmanoBa, C. B. CO0pHUK 3a71a4 U YIpaKHEHUH MO0 Kypcy MaTeMaTH4YeCKOro aHaIu3a
: npaktukyM / C. B. Akmanosa, JI. H. Mansimesa ; MI'TY. - Marautoropck : MI'TV, 2018. - 1
anmektpoH. omr. jguck (CD-ROM). - 3Barm. ¢ turyn.  o9kpana. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/2065 (mara obparenus: 02.04.2025).
- MakpooOnbekT. - TekcT : anekTpoHHbIH. - CBeneHus noctynHbl Takxke Ha CD-ROM.

5. Marematrdeckuii aHajau3 B BOIIPOcax M 3ajavax : yued. mocodbue / B. ®@. byry3oB,

H. Y. Kpyrunxkas, I'. H. Mensenes, A. A. [llumkwuH. - 5-¢ u3a. - Mocksa : DU3MATIINUT,
2002. - 480 c. - ISBN 5-9221-0284-1. - Tekcr : anekrpoHHsIi. - URL:
https://new.znanium.com/catalog/product/544581 - Pesxum m0CTyma: Ajs aBTOPH3.
M0JIb30BATENEH.

B) MeToanueckue ykazaHusi:

1. bonnmapenko, T. A. HHTerpanpHOe HcCUMCIeHHE (PYHKIIMU OIHOM TEPEMEHHOM !
yaebHoe nocodue / T. A. bonmgapenko ; MI'TY. - Marautoropck : MI'TVY, 2017. - 1 anektpoH.
OTIT. JIUCK (CD-ROM). - 3ar. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1879 (nmata obparmienus: 02.04.2025).
- MakpooObekT. - TekcT : anekTpoHHbIi. - CBegenus nocTynHbl Takxke Ha CD-ROM.

2. AxmanoBa, 3. C. HeompeneneHHbIIl UHTErpal: OT TEOPUH K IMPaKTHKE : ydeOHOe
nocobue / 3. C. AkmanoBa ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 aneKTpoH. ONT. JUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/325 (nara obpamienus: 02.04.2025). -
MaxkpooOBbeKT. - TekcT : 21eKTpoHHbIN. - CBeieHns qocTynHbl Takke Ha CD-ROM.

3. Anamutuueckast reometpus : npaktukyMm / T. I'. Ky3una, O. C. Anapocenko, T. B.
Mopo3zoBa, O. B. IlerpoBa; MI'TY. - Maruautoropck, 2010. - 114 c. : wn., tabn. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1801 (nara obparienus: 02.04.2025).
- MakpooObekT. - TeKCT : 37eKTPOHHBIH.



https://znanium.ru/read?id=363087
https://new.znanium.com/catalog/product/1042456
https://host.megaprolib.net/MP0109/Download/MObject/1874
https://host.megaprolib.net/MP0109/Download/MObject/2065
https://new.znanium.com/catalog/product/544581
https://host.megaprolib.net/MP0109/Download/MObject/1879
https://host.megaprolib.net/MP0109/Download/MObject/325
https://host.megaprolib.net/MP0109/Download/MObject/1801

r) [IporpammHuoe o6ecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe oGecnieueHue

HaumenoBanue o
o Ne norosopa Cpox aelicTBUsI TULIEH3UU

MS Office 2007 |\, |35 o1 17.09.2007 GeccpodHo
Professional

7Zip cB00OOHO pacrpocTtpansemoe [10 0eccpoyHO
Adobe Reader cB0001HO pacrpocTpansemoe [10 OeccpouHO
MAXIMA cB0O0OIHO pacmpocTpansemoe [10 06eccpovHO
FAR Manager cB0OOOIHO pacmnpocTpansemoe [10 06eccpovHO

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAHHDLIX U HH(l)OpMalIHOHHbIe ClIpaBOYHBLIC CUCTEMbI

HasBanue kypca Ccblika
HammonansHas
nH(OPMaLMOHHO-aHATUTUYECKAs URL:
cuctema — Poccuiickuii unaexkc Haydnoro | https://elibrary.ru/project_risc.
UTHPOBAHUA asp
(PUHLY)

9 MarepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCUUIIIMHBI (MOIXYJIs1)

MartepuanbHO-TEXHUYECKOE 00eCTIeueHne TUCITUTUTMHBI BKITIOYAET:

1) YueOHbIe ayauTOpPHH JIJIS MPOBEIACHUS 3aHATHH JIEKIIMOHHOro Tuma (aym. 292, 365,
374, 388). OcHarieHre: MyJIbTHMEIUIHBIC CPEACTBA XpPaHEHUs, MMepeaadyd W MpPEACTaBICHUS
nHpopMaluu;

2) VucOHble ayaUTOPHH I TPOBECACHHUS MPAKTHUCCKUX 3aHATHM, TPYIIOBBIX M
WHIUBHUAYAIbHBIX  KOHCYJIbTAIIMH,  TEKYIIETO  KOHTPOJS,  CaMOCTOATEIbHOW  pabOThI
oOyJaromuxcs W MPOMEXKYTOuHOM artrectammu (aym. 2116, 2118, 245, 247, 279, 343, 372).
OcHaiieHue: 10CKa, MYJIbTUMEAUNUHBIA MPOEKTOP, 3KpaH. KOMIUIEKC TECTOBBIX 3aJaHUM ISt
MIPOBEACHUS MPOMEKYTOUHBIX U PYOSKHBIX KOHTPOJIS;

3) Ilomernenue s XpaHeHHs W NPOPUIAKTUIECKOTO OOCITYKHBAHUS y4eOHOTO
obopynoBanus (aya. 293a,2109). Ocnaienue: mkadbl sl XpaHEeHUs Y4eOHO-METOIUYECKON
JOKYMEHTAIH, y4eOHO-HATJITHBIX TOCOOHH 1 yueOHOTro 000pyI0BaHUS;

4) TTomereHus Il CaMOCTOSITEIbHON paboThl oOyuaromuxcs (ayn. 245, 247, 279, 343,
372 ). OcHarenue: nepcoHaabHbie KoMIbIOTEPHI ¢ makerom MS Office u Beixo0oMm B IHTEpHET 1
C JJOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCHUTETA.




IIpuioxenue 1

Y4eOHO-MeTOoANYECKOE 00ecTieYeHre CAMOCTOSITeIbHON PadoThl 00yYaroIMXCcs

[To gucrunmnne «MaTtemaTukay MpeaycCMOTpEHa ayJIMTOpPHAs U BHEAYIUTOPHAsT CaMOCTOATENIbHAs
paboTa o0yJarommxcs.

AynuTopHas caMOCTOsITeNIbHAsl padoTa CTYy/IEHTOB MPEAINOoaracT pelieHne KOHTPOJIbHBIX 3a/1a4 Ha
MPAKTUYECKUX 3aHITHUSX.

Ilpumepnuie ayoumopnvie KonmpoJibHble U nposepounsvle pavomot (AKP), a max sce
uHOuguodyanvHvle oomauinue 3aoanus (U/13):

AKP: sapuanm mecma «Mampuywt u onpedenumenuy

1. Bem A= -1 B= 2
. BECIIn = O 4 y = 1 , TOr1a ManI/IIIa

C=A-B wuMeer BUl...

1) (_42}2) (_41}3)(_41}4) (4 -1).

2. Marpunia A umeet pasmep 3x4, matpuna B umeer pazmep 4x3, npu astom A-B =C . Torga
Matpuia C umeer pasmep

1)3x3; 2)4x4; 3)3x4; 4)4x3.

2 3 1
3.Ompenenutens (0 b, 0| paseH...
¢, 0 ¢

1 2 21 - .
4. Jlanel MaTpuliel A = 1 -3 u B= 0 1 . Torma onpenenurens ‘B -A‘,me B -

TPaHCIIOHUPOBAHHAA MaTpHlld, PaBCH:

1)2; 2)-2; 3)-5 4)5.

5. Aﬂre6pa1/1qe01<oe JOIIOJTHCHHUEC 3JICMCHTA a13 MaTpUuIbl A — [

1) 15; 2) 7: 3) -15; 4) -7.

a; 0 a;
6. Onpenenurens |d,; a,, a3 PaBEH...

a3 0 ag



1) -a, (a11333 - a31a13) ,
2) - (a11a33 - a31‘5‘13); 3) ay,833 —a3dy3;
4) azz(a11a33 - a316‘13)-

7. OnpenenuTenb

0 0 O
100 pagen: 1)0; 2)-10; 3)6; 4)10.
7.0 -10
-3 4 0 5
1 4+ .
8. Marpuna ’ 6 HE UMeeT 0OpaTHOM IPU @ PaBHOM...

1)1, 2)-1;, 3)-7; 4)2
IIpumepnsiii Bapuant U/13 «CucremMsl JTUHEHHBIX YPABHEHUI»

3aganue 1. Pemiuth cucteMy JTUHEHHBIX YpaBHEHUM METOI0M 0OpaTHOM MAaTPHIbL.

3x1 — 2x, + 6x3 = =7,

{ S5x1 +8x, +x3 =2,
2x1 + x, — x3 = —5.

3ananmue 2. Pemmth cucTeMy TMHEHHBIX ypaBHeHHUH 10 popmynam Kpamepa.

2x1 +3xy —X3+Xx, =5,
6x; +4x, +4x3+6x,=1,
3xy —xy —2x3+x, =1,
X, +2xy +3x3+4x, =6;

3ananue 3. Pemnth cucTeMy JIMHEHHBIX ypaBHEHUM MeToA0M [ aycca.

2xy +Txy +3x3 + x4 =6,
3x; +5x, +2x3 + 2x4 =4,
9x1 +4)C2 + X3 + 7X4 = 2,

IIpumepnsiii Bapuant U/13 «BexkTropHas ajaredopa»

3ananme 1. Jlana nupamuga ABCJl. CpenctBamMu BEKTOPHON anredpsl HAWTH:
a) uaHbl péoep A/l u BC; 6) yron mexny pebpamu AB u C/l; ¢) miomaas rpanu BC/I; 1) yron
mesxay rpaasimu ABC u ABJI; €) 06sém Tetpasapa ABC/I, eciu A(0,1,0), B(4,2,0),C(-1,3,0),
J(1,-2,4).

3az[a}me 2. YCTaHOBI/ITe, ABJIACTCA JIM JaHHASA CUCTEMA BCKTOpOB HHHeﬁHO 3aBI/ICI/IMOI7I.
a(5-719),b(75-7),6(7-814);

IIpumepnslii Bapuant H/[3 «Ananumuueckas ceomempus 6 RPOCMPAHCMGe»



5.

Jlanpl ypaBHEHMs IBYX CTOpPOH napajuienorpamma 2x—y+2=0, x+3y—-6=0 U TOYKa
nepecedenus quaronaneit O(-1; 4). CoctaBuTh ypaBHEHUs qUaroHajel napauienorpamma.

x=3t-1,
X—2y+z=3, . o
bynyt nu npsimele |, 0yt u l,: qy=4 JIEKaTh B OJTHOM MJIOCKOCTH?
y+2z=
7=-2t

IMpu kakux 3HaueHHsAX @ W D miIockocTh ax—4y+bz-1=0 THEpPHEHAUKYISIPHA TPSMOH,
HpoXosiiei yepes aBe Touku M, (0;12), M,(10;-2). [IocTpouTh 3Ty IIIOCKOCTb.

o 5x-y+9=0
Hanmcars napamerpuyeckne 1 KAHOHUYECKHUE YPABHEHHUS IPSAMOU I, : y '
X+y—-2z=0.
. X y z
Haittu yron mexnay miockoctaMu 2x—y+3z+5=0 wu 175 + 3 =1.

AKP: «Komnaexcrnoie uucnay

1.

BoimonHuTe  AeWcTBUA,  NPEACTaBUTh  pe3yiapTaT B anreOpanueckod  ¢dopme

(3—2i)(4i—1)+2—i_
2—1

N306pa3uTh Ha KOMIUIGKCHOH IJIOCKOCTH W MPEACTABUTh B TPUTOHOMETPHYECKOH H
ToKa3aTeTbHOl GopMax uncna: z, =—i; z, =1—i; z, =—1++/3i.
Beuucnuts a) (2,)'°; 6) Bee 3Havenns kopus 3/z, .
2 - -
Pemuth ypaBHenust a) 2° —4z+8=0 0) x—y+ixy=i, x,yeR.
[TocTpouTh Ha KOMIUICKCHOW IIIOCKOCTH MHOXKECTBO TOYEK, YIOBJIECTBOPSIOIINX

COOTHOIICHUIO ‘Z - Zi‘ <2

AKP: Ilpumepnwiii sapuanm 0000uéHHO20 mecma no MamemMamuiecKomy anaiuzy:

3
1. OGnacteio onpeneneHus GyHKIUU Y =

1)

1)
2)
3)
4)
lim

X—00

X+1

ABJIACTCA CICAYIOIMIEC MHOXECTBO TOYCK:

-14);
(—14];
(~eoi-1)u(-L4];
(—oo—1) U (4540) .
3x%+2x-1

x> -5

w: 2 3)-%;4)3.

paBeH

3. IpousBoaHas GyHKIMKE Yy = cos@ + x°) paBHA

1) —sin(6+x%); 2)—3x%sin(6+x°%) ;

3) 3¢sin®+x); 4 X singe 7).



X+2,x<1,

X . Vkaxute uncio b, mpu kotopom ganHas QyHKIHs
5-bx°,x>1

4. Tana pynkrus f(X) = {
HenpepeiBaa Ha D(f):

1) Takoro 4mcia He CYIIEeCTBYET;

2) b=1;

3) b=2;

4) b=-2.
5. f(X)ZInX,TOF[[a f (1) pasHO:

eX
)0 2 -2 3) 1; 4) &1,
e e e
6. Boipaxerne 9(&CSiNX)  papyo:
d(arccosx)
1) lmpm |x<1;

2) -1mpn |x|<1;
3) dx mpu |X| <1;
4) 1-x* npn ‘X‘ <1
7. Vriosoit kosdduuuent kacatensHol k mapabone y = x2 — 2x + 3 B Touke ¢ abeuuccoit x=2 Pa

BCH:

1) 2; 2) 3; 3) -2; 4) -6
8. ®ynkuus f(x)=x-—sin x:

1) Bospacraromas Ha R;
2) yosiBaromas Ha R;
3) HemoHOTOHHas Ha R;

4) Bo3pacraer Ha {_ 37” + 2,,,(,_% + 2;;4;( eR

9. Unrerpan IJ;.(XZ +1}jx paBeH:
7 3 7 3 ’ 3
1) 2x2.250.c; 2)-2x2_252.c; 3 x243x24ci4) Lesic.
7 3 7 3 2 2 5
3
10. Berunciure j f (x)dx, ecu rpaduk pynkmun y = f(X) wu300paxkeH Ha pUCYHKE:

-2

1. 8.5;
_____ 2.9;
4 3.9.5;
F=E1x) 4.10.




2
11.1nTterpan Id—x paBeH:
X
1

1) h2-e; 2)0; 3) h2-1; 4) n2.
12. TInomaas GUrypsl, OrPAHHIEHHON IMHKAMA Y = X° +1, X =5 U OCSMHU KOOpJMHAT, PaBHA:
1)0; OEE I B o,

Ipumepnwiii éapuanm H/I3 «Hecobcmeennvie unmezpaly
BrruncnanTs HecoOCTBEHHBIE HHTETPAJIBI TIEPBOTO poja (MU YCTAHOBUTH UX PACXOUMOCTb)

+00 +00
_[ In(x+1) dx 5 I : dx .
> (x+1) doxP 4 2x 42
BoruncnuTth HecOOCTBEHHBIE MHTETPAJIBI BTOPOTO poja (WM YCTaHOBUTH UX PACXOIUMOCTD)
2 1 ay2
3X°+2
3. I xdx 4. j dx.
1 /X -1 ? 3 X2

HccnenoBaTh CX0AMMOCTH HHTETPAJTIOB

+00
5. | x_
1 V1+ X3

AKP: «Qobiynosennuvle oughgpepenyuanvrsvie ypasHeHus»

1. Haiitu o6miee permenue nuddepeHInanbHOr0 ypaBHSHUS
1) y"XInx=y",2) L+x>)y"+2xy’ =12x>.

y" =2sin®ycosy
yO="2.y®=1"

3. Haiitu o6miee pemenue auddepeHImaibHOTO ypaBHEHHS (B MPUMEpE 1) PEIIUTh 3a1a49y
Kommn):

1) y'-2y'+y=xe* 9) ¥ +4y'+5y= x?

)Y —4y" +5y' =6x>+2x-5, 4) y"'+2y" -3y =(8x+6)e*,

5) y'—4y'+4y=e*(cosx+3sin x), 6) y" —64y’ =128cos8x —64e®*,

7 { y"+y=1/sin x |

y(z12)=1,y'(x/2) =712

4. Pemnre cucremy J[Y mepBoro nopsijika AByMs Clioco0aMH - TOJACTaHOBKH U METOJIOM Diiiepa
y'=2x-5y+e'
{x' =y-6x+e™®

2. Haiitu pemenue 3agaun Kotm:

nr

Ilpumepnwii éapuanm H/[3 «Cnyuaiinvie geauyunvl)

1. OmuH pa3 OpomieHsl JBe wurpaibHble KocTH. CiydaiiHas BelaMuuMHa X -
CyMMa OYKOB, BBIIABIIMX Ha BepxHUX TrpaHsax. CocTaBuTh psAA pachpeneseHus JTaHHON
CIly4JaifHON BETUYMHBI, BBIUUCIUTh €€  MaTeMAaTU4YECKOE OXHUAAHWE U AUCIEPCHIO.



2. Jlan psg pacmpeneneHus: JUCKPETHOW —ClydalHOU

BECIIMUMHBI X
X 4 6 8 10
2
P 0,4 0,2 c
0,1 0,1

Haiitn 3HaueHue mnapamerpa «C».

BBIYHUCIINTD MAaTCMaTH4YCCKOC

OXKHUJIaHuE,

KBaJ[paTHYECKOe OTKJIOHEHHE ciydaitHoi BemmuuHbl X. [loctpouth rpaduk ¢(yHKINK
pacnpeeneHuss U MHOIOYTOJbHUK pacrpenencHus. HaiiTu BeposITHOCTb TOro, 4TO
cly4aiiHas BenM4MHa X HE IIPEBOCXOAMT 3.

3. CrnyuaitHas BenmumHa X 3a7aHa CBOEH (YHKIMEH pacrpeneneHus

1 -l
5e 2 x<l
F(x)= X1
l—leT, x=>1.
2

Haiitu muotHocTs pacmpenenenus. [loctpouts rpaduku (QYHKUMH U TJIOTHOCTH

pacnpeaciiCHus. Breaucnute MaTeMaTHUYecKoe OXKHNJAaHUE W JUCIICPCHUIO.
4. Cnyvaiinas BenumuMHa X TIOJMYMHEHA 3aKOHY paclpeiesieHuss C IUIOTHOCTBIO:
0, x<0;

X) = ax

TOZ o k2o
(1+x7)
Haiitnu 3Hayenune mnapamerpa «a», (QYHKLUHIO paclpeaeseHus, ONpeIeanTh

MaT€MAaTHUYECKOE  OXXHWJIAHHME, [UCIEPCUI0 M BEPOATHOCTH  TOTO, YTO CllydaiHas

BenmuunHa X Tmomnagaet B npomexyrok (0, 2).

5. [[aHa Ta6J'II/II_[a, onpeaciAroiias 3aKOH pacnpeaciCcHuss CUCTEMBI CJIy‘IaI;'IHBIX BCJIIMYHH
(X, ¥):

\
\ 40 60
20
10 3a a 0
20 2a 4a 2a
30 a 2a S5a
Halitn: mapameTp «a», MaTeMaTHYECKUE OXKUIAHUS My, M ]
JTUCTIEPCHH Gﬁ, Gi; KOO(QOUIMEHT KOppEALUM 7 .

Ilpumepnwiii eapuanm H/[3 «Obpabomka cmamucmuyeckux oannvix. Uccneoosanue
CMAamucmu4eckKux 3a6UcumMocmeit)
Jlan craTuctideckuii psi (MCXOAHbBIE 3HAYCHUS BEJTMYMH)

X M X M X M X M X M
384 | 18,7 | 40,7 | 24 | 303 | 18 | 27,3 | 251 | 22 21
40,2 | 11,7 | 50,8 9 284 | 157 | 38 | 206 | 32 | 28,6
241 1209 | 38,2 | 228 | 476 | 11,3 | 52,8 | 15,2 | 19,5 | 19,7
3251224 | 36 |[198 303|213 | 48 |245| 46 | 20,3
25 | 295|357 (153|305 278 | 26 | 28,7 | 278 | 155
38,1 1196 | 343 | 20,7 | 48,7 | 115 | 325 | 28 | 35,2 | 30,7
16,8 | 32,2 | 438 | 13 | 168 | 183 | 57,1 | 29 | 416 | 18,2
28,8 | 29,7 | 355 | 24 | 239|202 | 40 | 23,8 | 42,5 | 15,3
47,1 | 14,7 | 459 | 24 | 54,3 | 142 | 50,7 | 159 | 32,9 | 22,5




50,1 1159|293 219|608 | 27,2 | 586 | 9,3 | 356 | 22,7

302 | 25 | 542|142 | 214|198 | 40,1 | 174 | 47 | 173

36,9 1232|598 | 61 | 384 | 23 | 344|234 | 314|302

36,6 | 79 | 322 | 22,3 | 46,8 | 20,5 | 53,7 | 124 | 28,2 | 30

38 154 | 52 | 61 | 238|183 | 42,1 | 285 | 33,7 | 19,8

55 11 | 312 | 242|379 | 326 | 43 | 20,2 | 27,6 | 18,5

16,2 | 25,2 | 512 | 142 | 30,6 | 215 | 23,5 | 146 | 36,8 | 10,7

49,7 | 159 | 32,2 | 204 | 37 | 245 ] 32,9 | 258 | 45,5 | 14,8

49,7 1195|309 | 20,7 | 576 [ 203 | 54 | 14,4 ] 18,6 | 153

423 | 19,7 | 415 | 10,8 | 419 | 146 | 423 | 235 | 258 | 274

3571119412 | 98 | 341|263 | 588 | 92 | 392|175

1) Ilo naHHBIM OILIEHUTE F€HEpalibHbIE TapaMeTPhl: HAWUTE CpeIHEE, TUCIIEPCHUIO,
cpelHee KBaJApaTHYHOE OTKIIOHEHHE, aCHMMETPUIO0, IKCLECC, MOY, MEIMaHy, KOAPUIIUEHT
BApUALIMK JUIs IPU3HAKOB X U Y.

2) Ilo naHHBIM HPOBECTH CTATUCTHUYECKYIO MPOBEPKY CTATUCTUYECKOM TUIIOTE3BI O
HOPMaJIbHOM paclpeAeseHuH U3MEPSIEMOro pU3HaKa 10 CIEIYIOIUM KPUTEPUSIM: a) KPUTEPHUIO
upcona 2 (ypoBeHb 3HAYNMOCTH NPUHATH paBHEIM 0.05)., 6) kpuTepuio Komvoroposa-CMupHOBa.
B cnydyae npuHATHS THIIOTE3bI O HOPMAJILHOCTH paclpeiesieHUs] HAalTH TOBepUTEIbHbIE HHTEPBAJIbI
JUI MaTEMaTHYECKOT0 OKUIAHUS U CPEHEr0 KBaIpaTUYHOTO OTKIIOHEHUS ITPU YPOBHE HAJIEKHOCTU
0.95.

3) Haiitu ucnipaBiaeHHbBIN KOPPEIALUOHHBIA MOMEHT U K03 duiimeHT Koppensiuuu. [Iposeputs
TUTIOTE3Y O HE3aBUCUMOCTH NpU3HAakoB X ©u Y (YpOBEHb 3HAUMMOCTH NPHUHATH paBHBIM 0.05).
Paccunrate ko3pdurments nuneinon perpeccuu (X Ha Y wumum Y Ha X). [IpoBeputhb
3HaYMMOCTb ypaBHEHHMs perpeccun. Hailtu noBeputenbHble HHTEpBaIIBI 11 KO3()(HUIIMEHTOB
KOPPEJISIIINY ¥ IMHEWHOH perpeccuu (mpu ypoBHE Han&xHOCTH 0.95).

4) Tloctpouts mosie koppessinuii BenmmunH X u Y. W Ha 3TOM ke rpaduke TOCTPOUTh JIMHUIO
perpeccui. /{aTh CMBICIOBYIO HHTEpIPETALNIO KOADGUIIMEHTOB YpaBHEHUs perpeccuil. OLeHUuTh
€ro IPUrOTHOCTD IS AaHATUTUYECKUX PACUETOB.

IIpumepublii BapuantTP «Cayuaiinvie coovtmusa» (munogoit pacuém)

3agaua 1. bBpocaroTcs nBe urpanbHbie KocTi. OnpenenuTh BEpOSITHOCTh TOTO, YTO: a) CyMMa
YKClia OYKOB HE MPEBOCXOAUT 3; 0) MPOU3BEACHHE YMCIIa OUKOB HE IPEBOCXOIUT 3; B) MPOU3BEACHUE
Yuclia OYKOB JENUTCs Ha 3.

3agaua 2. Cpenu 10 norepeitHbix OuneToB 6BHIMTPHIMIHEIX. Haynauy B3siu 4 Ouera.
Onpenenutb BEPOSITHOCTh TOTO, YTO CPEAU HUX 2 BBIUTPBILIHBIX.

3agaya 3.  MoMeHTHI Havana ABYX COOBITHI Hay/auyy pacnpeaeseHbl B IPOMEXYTKE BpeMEH!
o1 9:00m0 10:00. OO U3 cobbrtuii utes 10 muH., Apyroe — 10 mun. OnpeaenuTs BEpOSTHOCTD
TOTO, UTO :a) COOBITUS «IIEPEKPHIBAIOTCS» BO BPEMEHU; 0) «HE MEePEPKPHIBAIOTCS.

3agaua 4. B nByx maprtusax 71 % u 47 % noOpokauecTBEHHBIX U3EIUN COOTBETCTBEHHO.
Haynauy BOuparoT 1o oqHoMy U3AETUIO U3 KaK10i mapTun. KakoBa BepOSITHOCTh OOHAPYKUTh
CpeIu HUX: a) XOTsI Okl 0OJIHO OpakoBaHHOE; 0) 1Ba OpaKOBAHHBIX; B) OJHO JOOPOKAYEeCTBEHHOE U
oHO OpakoBaHHOE?

3agauya 5. BeposSTHOCTH TOTO, YTO IeNb OPaKEHA MIPHU OJTHOM BBICTPEJIE TIEPBBIM CTPEIIKOM,
pasHa 0,61, BTopsM — 0,55 . IlepBblit cnenan 2, Bropoii — 3 BeicTpena. OnpenesnTh BEpOSITHOCTh
TOTO, UTO 1IeTh HE MOpaXKeHa.

3agaua 6. B nepsoii ypue 4 6enbix 1 1 yepHbIit 11ap, BO BTOpO# -2 6enbIX U S 4epHbIX. 13
MIEPBOIA BO BTOPYIO MEPEIOKEHO 3 MapoB. 3aTeM U3 BTOPOW YPHBI H3BJIEUEH OJUH miap. Onpenenursb
BEPOSITHOCTH TOTO, YTO BHIOPAHHBIN U3 BTOPOH YPHBI IIap — OEIbIi.

3amaua 7. B Mara3uH nocTynaroT OJJHOTHITHBIC U3JCIIHS C TPEX 3aBOJIOB, IPUYEM I-if 3aBO/T
nocrasiser Mi% w3nenwii (1I=1, 2, 3). Cpeau uznenuii i-ro 3aBoja Ni% nepBocopTHIX. KyruieHo



ontHO u3aenue. OHO OKa3aJloch MEPBOCOPTHRIM. ONpeenuTh BEPOSTHOCTD TOTO, YTO KYIJICHHOE
U3JICNTME BBIMYIIEHO j-M 3aBogoM.M1=50, mx=30, m3=20, n;=70, n2=80, n3=90, j=1.
BeposiTHOCTB BBIMIpBILLIA B JOTEPEO HAa oauH OuiteT pasHa 0,3. Kymieno 10
OuneroB. HaliT HauBeposTHENIIIEE YHNCIIO BBIMTPABIINX OMIIETOB M COOTBETCTBYIOIIYIO
BEPOSATHOCTb.

3agaua 9. BeposTHOCTb «c00s1» B paboTte TeneOHHOM CTAaHIIUH MTPH Ka)KIOM BBI30BE paBHA
p=0,02. IMoctyrmuno 1000 Be130BOB. ONpeeIUTh BEPOSITHOCTH 7 «COOEBY.

3amaua 8.

3amaua 10.

BeposiTHOCT HacTyIIIeHUS HEKOTOPOTo coObITHS B KakioM u3 100 He3aBUCHMBIX

ucneitanuid papHa p=0,8. OnpenenuTs BEpOSTHOCT TOTO, YTO YUCIIO MHACTYIUICHUH COOBITHS
YIIOBJIETBOPSET CACAyOIIeMY HepaBeHCTBY:  k; < m < k,; ki=80, ko=90.

IIpuioxenne 2

OneHouHble cpeacrea AJisi MpoBEeACHUSA l'[pOMe)KyTO‘lHOi;I arrecranmmu

a) IliianupyeMble pe3y/ibTaThbl 00yYeHHUS] H OLICHOYHbIE CPEACTBA /ISl IPOBEACHHS
MPOMEKYTOYHOM aTTeCTALUM:

Kon
KOMIICTCHIL
15051

Nupukarop
JOCTHXKEHUS
KOMIIETEHIUU

OneHouHbIE CpEACTBa

OIIK-1: Cnnoco0eH NpuMeHSITh eCTeCTBEHHOHAYYHbIEe M 001leMHKeHEPHbIE 3HAHM S, MEeTO/IbI
MATeMaTH4YeCKOr0 AaHAJIN3a U MO/IeJINPOBaHUsI B PO ecCHOHAILHOI eI TeJIbHOCTH;

OIIK-1.1

Pemraer
CTaHJIapTHbIE
npodeccuoHab
HBbIE 33/1a4H C
MIpUMEHEHHEM
00IIenHKEHEPH
bIX 3HAaHUI

N =

10.
11.
12.

13.

Bnaoeem ocnosnvim cooeprcanuem OUCYUnIuUHbL 8 PAMKAX
CeOyIOUUX MeopemudecKux 60nPoCos:

Marpuiisl. JleficTBUSI HaJ MaTPULIAMH.

Onpenenurenu MaTpHIl, ©X CBOKWCTBA (JTFOOBIC J1BA C JOK-BOM).

Munop, anrebpanveckoe JIOTIOJIHEHHE. Brruncnenue
OTIPEICNIUTEINSI Pa3JI0KEHUEM 0 CTPOKe (CTOJIONY), MOHIKEHUEM
HOPSIKA.

OOpatHass ~ Marpuila, TeopeMa O  CYyIIECTBOBAaHUU U
€MHCTBEHHOCTH 00OpaTHOM MaTpPHUIIBI (JIOK-BO).

DneMeHTapHble MpeoOpa3oBaHUs MaTpull. OKBHUBAJICHTHBIC
maTtpunibl. Panr matpunel. CBoiictBa panra. Teopema o paHrax
SKBUBAJICHTHBIX MaTpHIl (0€3 J0K-Ba).

Crynenuatas marpuna. TeopeMa 0 paHre CTyneH4aToil MaTpHIIbI
(m0K-BO).

Cucrembl nuHeWHbIX anrebpanmdeckux  ypaBHenuit (CJIAY)
(ompenenenusi: coBMecTHOM, HecoBmecTHOM CJIAY, pemieHus
CJIAY). Ycnosus copmectHoct CJIAY.

Matpuunas 3anuce CJIAY. Pemenne CJIAY ¢ nomomisio
00paTHON MaTpUIIBL.

®opmynsl Kpamepa (BbIBON).

Omnpenenennsie u HeonpeneneHHubie CJIAY. Meroa I"aycca.
Opnnoponnsle CJIAY. dyHamMeHTalIbHAs CUCTEMA PELLIEHH.
BexTtopsl. JIluneiinbie onepanuu Haj BekTopamu. KomnnHeapHbie
U KOMIUIaHapHbIE BEKTOphL. JlemeHue oTpe3ka B JaHHOM
OTHOIICHHH.

CkassipHoe PpOU3BEACHUE BEKTOPOB, €0 CBOMCTBA. YTOJ MEXKIY
BEKTOpaMH. YCJIOBHE MEPIEHIUKYISIPHOCTH JBYX BEKTOPOB.




Kon
KOMIIETEHI]
Hnn

Nupukarop
JIOCTHKECHUS
KOMIICTCHIIHU

OneHouHble cpesicTBa

[Ipoekuus BekTopa a Ha BEKTOp b . MexaHMYECKUH CMBICT
CKaJIIPHOTO TIPOU3BEICHUSI.
14. Ckansipnoe npousBezeHue B 6a3uce i, j, k (BBIBOI).

15. BexTopHO€ npou3BeieHNE BEKTOPOB, €T0 CBONCTBA.
['eomeTpryeckuii 1 MEXaHUYECKHUM CMBICI BEKTOPHOTO
IPOU3BENEHUS. Y CIIOBUE KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

16. BektopHoe npousBesieHue B 6asuce i, j,k (BBIBOJ).

17. CmemanHO€e MPOU3BEAEHNE BEKTOPOB, €T0 CBONCTBA.
I'eoMeTprueckuii CMBICII CMEIIAHHOTO MTPOU3BEAECHUS. Y CIIOBHE
KOMHJ’IaHapHOCTI/I TpGX BGKTOpOB.

18. CmemmanHOe IpousBeieHne B 6asuce i, j,k (BBIBOJ).

19. YpaBHenue npsamoii Ha mockocT. CriocoObl 3aJaHus.
OcHOBHBIE 33JJa4H.

20. YpaBHeHUE TIOCKOCTH B TIpocTpancTBe. CIOCOOBI 3a1aHusl.
OCHOBHBIE 3a/1a4H.

21. YpaBHeHue npsiMoit B mpocTpaHcTBe. [IpsiMast ¥ IIockocTh B
npoctpancTBe. OCHOBHBIC 331a4H.

22. ©ynknus. CriocoOsl 3aanus. O6nacte onpeenenns. OCHOBHBIE
3JIeMeHTapHble QYHKIIMH, UX CBOWCTBA, TpaduKH.

23.Tlpenen dbynkuuu B Touke. [Ipenen pyHKIIMN B OECKOHEYHOCTH.
OIIHOCTOPOHHUE MPEIETBI.

24.becKOHEYHO MaJjible U OECKOHEYHO OO0JbIne (PYHKINH, CBSA3h
Mex 1y HUMH. CBOMCTBAa OECKOHEYHO MAJTBIX (DYHKITHIA.

25. Teopemsl 0 penenax. PackpbiTue Heonpe1eIeHHOCTEH.

26.3amevarenbHbBIC TIPEACIbI.

27.CpaBHEeHHE OECKOHEYHO MasIbIX (DYHKIIUHA. DKBUBAJICHTHBIC
0eCKOHEYHO Majible (PYHKIIMH U OCHOBHbBIE TEOPEMBI O HUX.
[IpyMeHeHne K BHIYUCICHUIO TIPEIEIIOB.

28.HernpepbIBHOCTh (PYHKIIMH B TOUKE. TOYKM pa3phiBa U UX
KJ1acCH(UKaITHSI.

29.OcHOBHBIE TEOPEMBI O HENpepbIBHBIX (PyHKIMAX. CBOMCTBA
(G yHKIMI HETIPEPhIBHBIX Ha OTPE3KE.

30.11IpousBoaHas GyHKIMHU, €€ TeOMETPUIECKHI U pusnueckuit
CMBICTL.

31. YpaBHeHus KacaTelbHONU U HOPMAJIU K KPUBOIL.
HuddepeHunpyeMocTb GYyHKIIUU B TOUKE.

32.1Ipou3BogHas CyMMBI, pa3HOCTH, IPOU3BEICHHS, YACTHOTO
¢dynkuii. [IponsBoaHas ciokHON U 00paTHON QyHKIUI.

33. JuddepennrpoBanre HeSIBHBIX U apaMeTPUUYECKU 3aJaHHbIX
¢bynkuuii. Jlorapupmuueckoe quddepeHunpoBanue.

34.1Ipou3BOJHbIE BBICIINX MOPSIKOB.

35. Juddepennman pynkuu. ['eomeTpruueckuii cMbic
muddepennnana. OCHOBHbIE TEOPEMBI 0 U depeHIraIax.

36.IIpumenenue nuddepeHipana K NpUOIMKEHHBIM BIYHCICHUSM.

37.0OcHoBHBIE TeopeMbl AupdepeHnansHoro ncunciaenus: Posms,
Jlarpanxa n Kommn.

38.1Ipaswuiio Jlonurans.

39. YcnoBus MOHOTOHHOCTH (PYHKIIUNA. DKCTPEMYMBI (PYHKIIUH.
Heo0OxoarMoe 1 10CTaTouHOE YCIOBUS SKCTpeMyMa (PyHKIHMH.




Kon
KOMIIETEHI]
Hnn

Nupukarop
JIOCTHKECHUS
KOMIICTCHIIHU

OneHouHble cpesicTBa

40.Haubonbiiee 1 HaMMeHbIIee 3HAYCHUS (DYHKITUU HA OTPE3Ke.

41.Beimyxiiocts rpaduka ¢pynkuuu. Touku nepernda. Heo6xonumoe
U JIOCTaTOYHOE YCIIOBUS TOUEK Meperuoa.

42. AcumnToThl rpaduka GyHKIIH.

43. TlepBooOpa3Has. HeonpeneneHHbI MHTErpal M €ro CBOWCTBA.
Tabnuiia OCHOBHBIX HHTETPAJIOB.

44. OcHOBHBIE METOJbl MHTEIPUPOBAHUS: 3aMEHA INEPEMEHHOU U
WHTETPUPOBAHUE TT0 YACTSIM.

45. naTerpupoBanue palluoOHAIbHBIX (YHKIIUHN.

46. HTerpupoBaHne TPUTOHOMETPUIECKUX ()YHKITHIA.

47. UaTerpupoBaHue UpparioHaNIbHbIX (PYHKIUH.

48. OmpenesieHHBIN HHTETPAJ KaK MPee HHTETPabHONH CYMMBI, €T0
CBOMCTBA.

49. ®opmyna Heroroma — JleitOauma. OCHOBHBIE CBOWCTBA
OTIpE/ICIICHHOTO WHTETpaa.

50. Beruncienne onpeaeseHHOT0 WHTerpaja (3aMeHa IepeMeHHOM,
WHTETPUPOBAHUE TI0 YacTsAM). WHTerpupoBaHWE UETHBIX U
HEYeTHBIX (QYHKIHMH B CAMMETPHYHBIX MTpe/esiax.

51. HecoOGcTBEeHHBIE MHTETPAJIBL.

52. 'eomeTpuieckne u (pU3HYEcKHe MPHUIIOKECHUS OIPENEICHHOTO
UHTErpaa.

53. O6macte omnpenenenuss OHII. IIpenen, HenpepsIBHOCTS.
CBoiicTBa (PyHKIIHI, HEMPEPHIBHBIX B OTPAaHUYEHHON 3aMKHYTOU
oOnactH.

54. YacTHble MPOU3BOJHBIE MEPBOTO MOPAIKA, UX T'€OMETPUUECKOE
UCTOJIKOBAHHUE.

55. YacTHble NPOU3BOHBIE BBICIIUX HOPSAKOB.

56. IuddepennmpyeMocTs 1 moaHbli nuddepennran GyHkmm.

57. Ilpumenenune monHOro nuddepeHnraa K MOPUOTHIKECHHBIM
BbIuuciieHusM. Jluddepennnansl BHICIINX NOPSAAKOB.

58. IIpousBoaHas cnoxxHoit ¢hyHkiuu. [TomHas mpousBoaHAS.

59. MuBapuaHTHOCTBH (hOpMBI MTOTHOTO AU depeHrana.

60. JuddepenunpoBanue HeIBHON (HYHKIIMH.

61. KacarenbHast I0CKOCTh U HOPMaJlb K IOBEPXHOCTH.

62. DkcTpeMyM (QYHKIMU JABYX IMepeMeHHbIX. HeoOxoaumoe u
JIOCTAaTOYHOE YCIOBHE IKCTPEMyMa.

63. YcaoBHbli skcTpeMyM. MeTon MHOKUTENel Jlarpanxka.

64. HauGonbiiee 1 HauMeHblee 3Ha4YC€HUs (PYHKIUHU B 3aMKHYTOU
oOmnactH.

65. luddepenunanbple ypaBHEHHsS IEPBOTO NOPSAKA U METOIBI MX
peleHus.

66. Perienne MMHEHHBIX OJHOPOJHBIX YPaBHEHUH N-0ro MOpsKa ¢
HOCTOSIHHBIMU K03 durimenramu.

67. Penenne TMHENHHBIX HEOAHOPOAHBIX YPaBHEHUH N-0T0 MOPSIJIKa ¢
HOCTOSIHHBIMU K03 durimenramu.

68. Cuctembl qudQepeHyHaabHbIX YpaBHEHUH U METOAbl UX
peleHus

69. OCHOBHbIE TOHATHS TEOPUM BEPOSITHOCTEH: HCHBITAHMUE,
cOOBITHE, BEPOSTHOCTH COOBITHSL.

70. JletictBust Hag coObITHAMH. ANredpa COOBITHIA.
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71.
72.
73.

TeopeMmsl CI0KEHUS U YMHOKEHHS BEPOSITHOCTEH.
®opmyna noaHo# BeposaTHOCcTH. Popmyita beieca.
[TocnenoBarenbHOCTE  HE3aBUCHMBIX  MCIIBITAaHUM.
bepnymn.

CrnyyaliHble BETUYMHBI, UX BUBIL.

Pan pacnpenenenus. @yHKUUA paCIpeNesCHMs, €€ CBOMCTBA.
[noTHOCTH pacnpeneneHus, CBOMCTBA.

Yucnossle XapaKTEepUCTUKHU CIIy4alHBIX
MaTeMaTHYECKOe 0’KMJIaHHE, Jcrepcus,
KBaIpaTUYECKOE OTKIIOHEHHE.

HopManbHelii 3aKk0H pacipereneHus CiIy4aiiHON BEIMYHHBI.
Cucrempl  ciIy4alHbIX BEJIMYMH. 3aKOH pachpeieseHus.
UucnoBble XapaKTEPUCTHKU CUCTEMBl CIy4alHBIX BEJIMYHUH.
3aBUCHUMOCTD CJIy4YallHbIX BEJIHYHUH.

dopmyia

74.
75.
76. BEJINYNH;

cpemHee

77.
78.

OIIK-1.2

[Ipumensier
METO/IbI
MOJETUPOBAHUS
"
MaTeMaTH4eCKO
ro aHanmuza Uit
pelieHus 3aaa4y
B
npodeccuoHab
HOM
NeSITeIbHOCTH

Ilpumepnuvie npakmuyeckue 3a0anus 011 IK3AMEHOB:.
1. Beruucnure npeaensi:
 14+4x-x*
a) lm ———>—" ;0
xo® X + 3X° 4+ 2X

dy

_ 3x-arcsin 2x . . NJ2x-1-+5
lim == =222 5 B) fjm Y T2
x~0 COS X — COS° X o3 x_3

X =ctg2t,

2. Haiinmute
y = In(sin 2t).

s pyHKImiL: a) y = . 6) {
3. Haiitu sxcTpemMyM QyHKIIMH ¥ TOYKH Ieperunoda
y=x*—4x> -48x* +6x-9

4. Haiitn HeonpeIen€HHBIA HWHTETPAI: a)Isin 3x-cos5xdx, 0)

i 1-cosx . B) I(2x+5)-exdx.

(x—sin x)?

V20 xdx

'! v x? +5.

1
6. BeruncauTh onpeieeHHbIA HHTETpal J' Ax - arcsin xdx -
0

5. Boruncnuth onpeneneHHbI HHTETpa

7. Haiitn momans GUrypsl, OTPaHUYCHHOU JIMHUSMHU:
X =4, y2 =4X.
8. HaiiTu 1 mocTpouTh 00671aCTh OnpeaeaeHus: GyHKIUN

U=y8-x7 =y +(x-y)’

9. Haiitu mosHbBIN ,Z[I/I(b(.bepeHI_lI/IaJI byHKIMH:

z=x3Iny —sin2xy.

10. HaiiTu 4acTHBIE TNPOU3BOJHBIC MEPBOTO MOpPsaKa (YHKIUU:
z =5x%y% +In(x +4y).

11. HanucaTp ypaBHEHHE KacaTeIbHON MIOCKOCTH U HOPMaJH K
2 2
MOBEPXHOCTU Z =4/X" +Y" B Touke (3, 4, 5).

12. UccnenoBaTth Ha 3KCTpeMyM pyHKIHIO Z = X2 — 2Xy + 4y3
13. Pemmre 3agauy Komm:  ycos® xdy = (y2 +1)dx, y(0)=0.
14. TIpu noctaBke c 3aBoja Ha 6azy 1000 paguonpueMHUKOB, y 55

BBIIUIA U3 CTPOS JIaMIIbl. HaliTh BEpOSATHOCTH TOTO, UTO B3STHIN
Hay/a4yy NPUEMHHK OyJIeT HCIIPABHBIM.
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15. TIaTHaaaTh SK3aMEHAIIMOHHBIX OUJIETOB COJIEPIKAT IO 2
BOIIPOCA, KOTOPBIE HE TIOBTOPSIOTCS, SK3aMEHYIOIIUIACS 3HAET TOJIBKO
25 BompocoB. HaiiTi BEpOSITHOCTh TOTO, YTO 3K3aMeH OYAET CllaH,
€CITU JIJIs 9TOTO JIOCTATOYHO OTBETUTH HA JIBa BOTIPOCA OJTHOTO
ounera.
16. I[IpuHUMaeM BEpOSTHOCTH POXKACHUS MaTbUMKa U ICBOYKU
paBHBIMU. HaiiTi BeposiTHOCTB TOTO, YTO cpenu 10 HOBOPOXKICHHBIX
6 OKKYTCSl MaJTbYMKaAMH.
17. Jlan 3aK0H pacupeeseHns JUCKPETHOM CllyyallHOW BETUYMHBI:
X: 110 | 120 | 130 | 140 | 150
p:/01 102 (03 |02 ]0.2
BBIUUCIIUTH €€ MaTEMaTHYECKOE OXKHUIaHUEe, UCTIEPCUIO U CpeTHEe
KBaJ[paTHYECKOE OTKIOHEHHE.
18. /lana ¢pyHkuus pacnpeaeneHuss HENPepbIBHON clydaitHOM
BEJIMYMHBI X

0 npu x<0
0,25x3(x+3) mpu O<=x<=1
F(X): 1 npu x>1

Haiitu nmimoTHOCTH pacnpeneneHus f(x), mocTpouTts ee rpaduk,
BEPOSITHOCTH NMONAAaHUS B 3a/1aHHBIH

unrepnain [0,5; 2], Mx, Dx, .

19. 3aymano pacnpenenenre BEpOITHOCTEH JUCKPETHOW TBYMEPHOI
CIy4ailHOU BEJIMYMHBI:

Y\ X 2 5 8

0,4 0,15 0,30 0,35

0,8 0,05 0,12 0,03
HaiiTu 3akoHBI pacnipeiesieHus] COCTaBISIONINX, KO3 PUIreHT
KOppesIuu

20. I'lo BbIOOpKE MpH 337aHHOM ypoBHE 3HaunMocTu o = 0,05
IIPOBEPUTH 10 KpuTeputo [TupcoHa runoresy 0 HOpMaJIbHOM
pacrpeielieHiH FeHepalibHOW COBOKYITHOCTH. B cityuyae mpuHsATHS
THIIOTE3bl O HOPMAIILHOM PACHPEICICHUH HANTH JIOBEPUTEIILHBIC
MHTEPBAJIBI 11 MATEMaTUYECKOTO OKUJIAHUSL @ U CPEIHEro
KBaJIPAaTUYECKOTO OTKJIIOHEHUSI G MPH YPOBHE HAJICKHOCTH
y=1-a

X 4 7 10 13 16 19 22 25

n, 6 11 14 22 20 13 9 5

21. V13 HOpMaITbHO# TeHEepabHON COBOKYITHOCTH W3BJICUCHA
BBIOOpKa 00bemMa N =15

143, 121, 135, 132, 120, 116, 115, 143, 115, 120,
138, 133, 148, 133, 134.
Tpebyercs npu ypoBHe 3HaunMocTd o = 0,05 mpoBepuTh HyNIEBYIO
TUIOTE3Y H, :o? =o? =55, IPUHSB B KAYECTBE KOHKYPHPYIOLIEH

runoresbl: a) H, :o® #55,0) H, :0°>55 W H, :5? <55 B

2
3aBUCHUMOCTH OT TIOJYYEHHOTO 3HAUCHUS O " .
Ilpumepnvie npuxknaonsle 3a0auu u 3a0anu
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3anaua 1. [Ipoxaser; MOXeT 3aKynuTh OT 1 10 5 OUIIETOB Ha CIIEKTAKIIb 110
nere 100 pyd. m mpomate mepen crekrakieM mo 200 py0. Kaxcablil.
CocTaBUTH MaTpuly BBIPYYKU IpOAaBlia B 3aBUCUMOCTHU OT KOJIHMYECTBA
KYIJICHHBIX UM OWIIETOB (CTpOKa MAaTpHIbl) U OT Pe3yNbTaTOB MPOAAKU
(cTonberr MaTpHIIbI).

3agaua 2.

HmertoTcs faHHble 0 paboTe CUCTEMBI HECKOJIBKHX OTpAcien B

TIPOLJIOM TIEPHOJIE M IIAH BHINYCKA KOHEYHOiH mpoaykuuu Y B 6)
nepuoze (yci. AeH. el.):

yIyiemM

Om- Tlompebnenue Yucmas npodyk- IInan
pacns I Il yus h
i 80 120 300 350
1l 70 30 200 300
Haiitu MaTpuibl MPAMBIX M MOJHBIX 3aTpaT, a Takike BbIYCK BanoBOH
NPOAYKUMH B IUIAHOBOM MNEPHOZE, 00ECTIEUMBAIOLIEH BBHIYCK KQHEYHOH

NPOAYKLHMH Y.

3agaua 3. 3aBUCHUMOCTD ITyTH OT BPEMEHHU IPH IPSIMOJMHEHHOM

_ 1, 2
JIBUKEHUH TOUYKH 33]1a€TCSI YPABHEHUEM S = §t +2t° -3, 10e S

—nyTh BM, a t — Bpems B c. Beruncnmre ee CKOpOCTh U YCKOpEHUE
B MOMEHT BpeMeHHu t =4cC.

3anaua 4. /{15 u3ydeHus KOJUYECTBEHHOTO MpHU3Haka X U3
reHepajibHOM COBOKYITHOCTHU M3BJI€YEHA BbIOOpKA X, ,---, X, 0O0bemMa

N, umeroniasi JaHHOE CTATUCTHYECKOE pacipeieieHHe.

1). [TocTpoiiTe MOJMToH YacToT.

2). IlocTpoiite SMIUPUYECKYIO (DYHKIIUIO pacTIpe/IeTICHUSI.

3). IlocTpoiiTe rUCTOrpaMMy OTHOCHUTEIHHBIX YaCTOT.

4). Haiinute BEIOOpOYHOE CpeHEE X , BHIOOPOUYHYIO
aucnepcuo D, BBIOOpOUYHOE CpeiHee KBAAPATUUECKOE OTKIIOHEHHE

2
GO, , HCIIPABJICHHYIO JUCIICPCHUIO S” U UCHpPAaBJICHHOC CpeIaHEE

KBaJ[paTHUECKOE OTKIOHEHUE S .

5). Ilpu JaHHOM YpOBHE 3HAUUMOCTUA O TPOBEPHTE MO
kputeputo [InpcoHa runoTesy 0 HOpMaJIbHOM pacIpeIeICHUN
TEHEPaIbHON COBOKYITHOCTH.

6). B citydae npuHATHS TUNOTE3bI O HOPMAJIbHOM
pacnpeneeHuu HaliInTe JOBEPUTEIbHBIE NHTEPBAIIBI IS
MaTEMaTHYECKOT0 OKUAAHUS d U CPEIHETO KBAaJPaTUYECKOTO
OTKJIOHEHHsI G IIPU JAHHOM YpOBHE HajgexwHocTH Y =1—a . (

[Mpunsars a = 0,01).
X 9 13 17 21 25 29 33 37

n, 5 10 19 23 25 19 12 7




6) HOpﬂ)IOK NMPpOBEACHUSA HpOMe)l(yTO'{HOﬁ aTTeCrTallum, IoKa3aTe/iu U KPUTEPpUHU
OICHUBaAHUA:

HpOMe)KYTO‘-IHaﬂ arrecranusa 110 AUCHHUIININHC «MareMaTHKa» BKIIOYAET TCOPCTHYCCKUC
BOITPOCHI, MO3BOJIAOMIMEC OLUCHUTHL YPOBCHBL YCBOCHUA O6yanOHIHMHC$I 3HaHI/If/'I, H MMPAKTHYCCKUC
3aJJaHUs, BBISBISIIOIINE CTETIEHb C(HOPMUPOBAHHOCTH YMEHHH M BJIAJICHHA, MPOBOIUTCS B (Gopme
sk3amena (1 u 3 cemectpsl) u 3auéra (2 cemectp).

Kpureprem noiaydeHus «3a4TeHo0» CIY)KUT BBIIIOJHEHHE 00yJarOIUMCs BCEX KOHTPOJBHBIX
paboT, MpoBeNEHHBIX B TECUYEHUE CEMECTpa, Ha IMOJIOKUTEIbHBIE OIEHKH, B MPOTHBHOM Clydae,
oOyyarouuiicss MOJy4yaeT M0 AUCLIUILIIMHE «He 3a4TEeHO».

DK3aMeH MO0 JaHHOM IUCIHUIUIMHE MPOBOJUTCS B YCTHON (QopMme Mo 3K3aMeHAllMOHHBIM
ouneram, KakJIplii U3 KOTOPBIX BKJIIOUAET 2 TEOPETUUECKUX BOIIPOCA U OJIHO MPAKTUUYECKOE 3aJaHUE.

Kpurepun oueHku (B COOTBEeTCTBUM ¢ opMHUPYEeMbIMH KOMIIETEHUMSIMH U
IUIAHMPYEMbIMH pe3yJibTaTAMU O0yUYEeHHUS):

— Ha OLIEHKY «OTJH4YHO» (5 0a7I0B) — 00y4YaroImuiicss JOJDKESH MOoKa3aTh BEICOKUI YPOBEHb
3HAaHUN HE TOJBHKO HAa YPOBHE BOCIIPOU3BEACHUS U OOBSICHEHHS HHPOPMAIINH, HO U
MHTEJJIEKTyaJIbHbI€ HaBBIKU PELIEHUs! TPoOIeM U 3a/1a4, HAXOKICHHS YHUKAIbHBIX OTBETOB K
npoOeMaMm, OLIEHKH U BBIHECEHUSI KPUTUUYECKHUX CYXKICHMUIA;

— Ha OLIEHKY «X0po1o» (4 6anna) — 0OydaroImUiics JOJDKCH MOKa3aTh 3HAHKS HE TOJILKO Ha
YPOBHE BOCIIPOM3BEICHUS U 00BsICHEHUSI HHQOPMAIIMH, HO 1 HHTEIUICKTYaJIbHbIC HABBIKH PEIICHHSI
po0JIeM U 3aj1a4, HaX0XKICHHUS YHUKAJIbHBIX OTBETOB K IMPOOIIeMaMm;

— Ha OIIEHKY «Y/JAO0BJIETBOPUTEILHO» (3 Oata) — 00yJaromuiicst TOKEH M0Ka3aTh 3HAHHS
Ha YPOBHE BOCIPOU3BEICHUS 1 00BSICHEHUSI HH(OpMAIHH, HHTEIUICKTYaIbHbIC HABBIKH PEIICHHS
MPOCTHIX 3a7a4;

— Ha OLIEHKY «HEeYy/I0BJIeTBOPHUTEIbHO) (2 Oaia) — o0ydaromuiics JeMOHCTPUPYET 3HAHUS
He 6osiee 20% TeopeTHUecKOro MaTepuaa, 10IyCcKaeT CyIIeCTBeHHbIE OLUTUOKH, HE MOXKET M0Ka3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PELICHUS IPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYI0BJIETBOPUTEIbHO» (1 6at) — 00yJarouiicst He MOKET MOKa3aTh
3HAHMS Ha YPOBHE BOCIIPOM3BENCHUS U 00bsICHEHHU UH(OpPMAIINY, HE MOKET MOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.
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