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PaGouas nporpamma coctasjiena Ha ocose ®I'OC BO - GakanaBpuar 1o
HATPABJIEHUIO MOAroToBKH 15.03.06 Mexarponuka u poboTOTeXHHKA (npuka3s
Muno6puayku Poccun ot 17.08.2020 r. Ne 1046)

PaGouas porpaMMa paccMoTpeHa 1 oo0pena Ha 3acesannn kapepei  Ipukiannoi
MaTeMaTHKH i HHOPMATHKH
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JIMcT akTyajam3anuu padoyeil mporpamMmbl

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmzanuu B 2027 - 2028
yueOHOM rojy Ha 3acenanuu Kadeapsl [IpukinaaHoit MaTeMaTUKU U HHOOPMATUKH

[Iporokonm ot 20 1. Ne

3aB. kadeapoii 10.A. U3Bexos

Pabouas mporpamMma rnepecMoTpeHa, 00Cy>kaeHa 1 ogo0peHa s peanmsaruu B 2028 - 2029
yueOHOM roy Ha 3acefaHuu kadeapsl [IpukianHoil MareMaTuku U HHPOPMATHKU

[Iporokonm ot 20 1. Ne

3aB. kadeapoii 10.A. U3BexoB

Pabouas nporpaMma rnepecMoTpeHa, 00Cy KeHa 1 0100peHa s peau3auu B 2029 - 2030
y4eOHOM roJly Ha 3aceqaHuu kageapsl [IpukiagHoi MaTeMaTUKH U WH()OPMATUKH

IIporokom ot 20 . Ne
3aB. kadeapoii IO.A. 13BekoB

Pabouas nporpaMma rnepecMoTpeHa, 00CyKaeHa U oJg00peHa s peanusaruu B 2030 - 2031
y4eOHOM roJly Ha 3aceqaHuu kadeapsl [IpukiagHoi MaTeMaTUKHN U WH()OPMATUKH

[IpoTrokom ot 20 . Ne

3aB. xadenpoit 10.A. U3BexoB




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

LlenassMu OCBOCHUS AUCIUILIMHBI « MaTeMaTrKay sSBISIOTCA: (HOPMUPOBAHHUE Y
oOyyJaronuxcs ooenpodeccHoHaIbHON KOMIICTEHIIMN, BKIFOYAIOIEH 03HAKOMJICHUE
0akajaaBpOB ¢ OCHOBHBIMH MaTEMaTHYSCKHUMH MOHITHAMH, BOCIIUTAHUE BBICOKOM
MaTeMaTHYECKOU KyJIbTYpPbl, 0a3UPYIOIICHCS Ha UCIIOJIb30BaHUN OCHOBHBIX 3aKOHOB
MaTEeMaTHKHU B IIPO(PECCHOHAIBHOMN JACATEIIbHOCTH, IPUBUTHE HABBIKOB COBPEMCEHHBIX BHIOB
MaTeMaTHYECKOr0 MBIIUICHUS, UCII0JIb30BaHUE MATEMATHICCKUX METOJIOB U OCHOB
MaTeMaTHYECKOr0 MOJICITMPOBAHMS B IIPAKTUYCCKOM JACATCIBHOCTH, BEIPAOOTKA Y
OakajgaBpOB YMCHHS IIPOBOJUTH MAaTEMAaTHUCCKHUI aHAIU3 MMPUKIIAIHBIX 3a/1a4 U OBJIAJICHHUC
OCHOBHBIMH aHAJHTHKO-TEOMETPHUUECKUMHU METOJIAMU MCCIIEAOBAHUS TAKUX 3a7ad.

2 MecTo qucuuILUIMHBI (MOYJIsl) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnunimna MareMaTuka BXOJUT B 00513aTeIbHYIO YacTh y4eOHOro IIaHa
00pa3oBaTeNbHON MPOTrPaMMBI.

Jist u3y4yeHus IMCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAJCHHUS ),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIUILTNH/ TIPAKTHK:

Juctumummaa b1.5.09 MaremaTika BXoauT B 6a30BYI0 9acTh 0yioka 1
00pa3oBaTeNbLHON MPOTPAMMEI.

JIJIst yCTIeTHOTO YCBOCHHUS TAHHOM TUCITUTUIMHBI HEOOX0IMMO, YTOOBI 00y9IaeMbIit
BJIQJICT 3HAHUSMHU, YMECHUSMHU U HaBBIKAMH, C(OOPMUPOBAHHBIMH B TIPOIIECCE U3YICHHUS
MAaTeMaTUKHU B CPEIHEN IIKOJIE

3nanus (YMEHHUS, BIaICHUS] ), TOJTYYEHHBIC IPY U3YUYEHUHU JaHHOUW JIMCUIUILTAHBI
OyIyT HEOOXOUMBI JIS U3YUCHHSI TUCITUTUINH/TIPAKTHK:

Mertponorus

DIIEKTPOTEXHUKA U AJIEKTPOHHKA

MaremaTnueckoe MOACIUPOBAHUE

3 Komnerenunu o0y4aromerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHUSA

AUCHUILNIMHBI (MOLYJIS1) M IJIAHUPYEMble pe3yJIbTaTbl 00y4eHH s

B pe3ynbrare ocBO€HUS TUCHMITIMHBI (MOyJs) «MaremaTruka» o0ydaronuiics
JIOJKEH 00J1a/1aTh CIeAYIOIUMU KOMITETeHIIUAMU:

KOI[ HHJUKaTopa I/IHI[I/IKaTOp JOCTHIXKCHUS KOMIICTCHIIUN

OIIK-1 Cnocoben INPUMCHATb CCTCCTBCHHOHAYYHBIC U O6H.[CI/IH)KGHepHBIC 3HaHHA, MCTO/bI
MATCMATHYCCKOI'O aHaJIn3a U MOJCJIMPOBAHUS B HpO(I)eCCI/IOHaJ'IBHOI\/'I JACATCIIBHOCTH,

OIIK-1.1 Pemaer crangapTHbie mpodeccuoHaIbHBIE 3a/1a4K ¢ TPUMEHEHUEM
00IIENH)KEHEPHBIX 3HAHUI
OIIK-1.2 [IpuMeHsieT MeTOABI MOAEIMPOBAHNS U MATEMATHYECKOT0 aHAJIN3a IS

pelieHus 3a/1a4 B IpodeccruoHaIbHOMN 1eITeIbHOCTH




4. CTpyKTypa, 00b€éM U coep:kaHue TUCHUILIHHBI (MOLYJIs1)

OO01mas TpyA0€MKOCTh JUCIIUIUIMHBI COCTABISIET 16  3aueTHBIX eauHUIl 576 aka. 4acoB, B TOM

qHuCIIC:

— KOHTakTHas padota — 278,1 akaj. 4acos:
— ayauTopHas — 268 akajl. 4acos;
— BHeayauTopHas — 10,1 akaj. 4yacos;

— caMocCTosATeNIbHas paboTa — 226,5 aKkaj. 4acos;

— B (hopme npakTHyecKoi moarotoBku — 0 akas. Jac;
— MOJTOTOBKA K AK3aMeHy — 71,4 akaj. yac

dopma aTTecTaluu - IK3aMEH, 3a4ET C OLIEHKOU

AynutopHas ) =
o KOHTakTHas paboTa E = dopma TeKyIIero
¢
g B aKaJ. yacax 3] Bun KOHTPOJIS
Paznen/ rema 3 (B axan ) EB y P Kon
g 3 © | caMocTOsTENBHOM |  ycmeBaeMOCTH U
JUCLUTUTAHBI 5 £ . | xomnereHuu
O g £ paboTHI MIPOMEKYTOYHOM
Tlek mal. | mpaxT. Z 'S aTTeCTaluu
3aH. 3aH. O &
1. JIuneiiHast u BEKTOpHast
anreOpa
- HOATOTOBKA K
MPaKTUYECKOMY
3aHATHIO,
- BBITIOJTHEHUE
N3 Nel - KOHCYJIbTAI[IH 110
1.1 Marpuns! n 5 5 > «JIuneitHast pemrenuto MJI3 Nel OIIK-1.1,
OIpeIeNIUTEH anrebpar, «JIuneitnas OIIK-1.2
- COCTaBJICHHE anrebpa»
yueOHO KapThl
o TeMe (KpaTkas
CHCTEMaTH3AIHS
HM3Y4YEHHOTO)
- OATOTOBKA K
MPAKTUYECKOMY
3aHATHIO,
- BBITIOJIHEHHE
N3 Nel - KOHCYJIbTAIUH 110
1 9
«JInnenHas pemenuto M/13 Nel OIlK-1.1
1.2 O6parHas marpuna 2 2 2 . ’
p P anreOpay, «JInHelHas OIlK-1.2
- COCTaBJICHHE anrebpa»
yueOHOI KapThl
o TeMe (KpaTkas
CHCTeMaTH3aIus
U3Y4IEHHOTO)
- OJATOTOBKA K
MPAKTHIECKOM - KOHCYJIbTaIIUH O
1.3 . Pemenue cucrem P y y 1
o o 3aHATHIO, pewenuto NJI3 Nel
JMHEWHBIX YPaBHEHUH C .
HOMOIIbIO 0BpPATHOM - BBITIOJIHEHHE «JIuneiinas
MATPUIIBI, 10 hopMyIam 4 4 3 N3 Nel anreOpay, OIIK-1.1,
P ’ pMYy «JIunenHast - AKP Nel OIIK-1.2
Kpamepa, metomom ["aycca.
anreOpay, «Marpuupl,
Teopema Kponekepa-
Kanemm - IOJITOTOBKA K oTpeeNuTeNy,
AKP Nel CIIY»
«Marpwurpl,




ONpEACIINTEIIN,

CIIVY»
- IOATOTOBKA K
MIPAKTUYECKOMY
3aHATHIO,
- BBITNIOJIHEHHE
N3 Nel - KOHCYJbTAIlUH 110
1.4 Onnoponnsie CJIY. 5 5 2 «JInneitnas pemennto U3 Nel OIIK-1.1,
JInHelHbIE OIEPATOPEI anredpar, «JInnelinas OIIK-1.2
- COCTaBJICHHE anreOpa»
yueOHOH KapThl
1o Teme (KpaTkas
cucTeMaTH3alus
H3YYEHHOTO)
- MOATOTOBKA K
1.5 Bexkropsl. JIunelinsie MIPAKTUYECKOMY
- npoBepka NJ3
OTIepaIiy HaJl BEKTOPaML. 3aHSTHIO, . OIIK-1.1,
2 2 1,5 Nel «JIuneiinas
IIpssmoyronpHas gexapToBa - TIOATOTOBKA K OIIK-1.2
anrebpa»
CHUCTeMa KOOpJIMHAT AKP Ne 2
«Bextopb»
- MOJITOTOBKA K
NPaKTUYECKOMY
1.6 Henuneiinsie onepanuu 3aHATUIO
HaJl BEKTOPaMH: CKaJIE Eoe COCTaBHEI-;I/Ie - AKP Ne2
I OI/ISBGI[epHI/Ie .BeKTO Izioe 2 4 1 4eOHOM KapThl «BexTopeD, OMK-1.1,
p ’ P y p - IpOBEpKa OIIK-1.2
TIPOU3BE/IEHNUE, CMEIIaHHOE «BexTopsr: N
. yueOHOM KapThl
MPOU3BENICHHUE JIUHEHHbIE U
HEJIMHEHHBIE
orepanumy
HWroro no pazgeny 14 16 11,5
2. AHanuTn4eckas TeOMeTpust
2.1 Ananurudeckast
- IOATOTOBKA K
reOMEeTpHs Ha TNIOCKOCTH:
MIPAKTUYECKOMY
VYpaBHEeHME TUHUU Ha
3aHATHIO,
IUIOCKOCTH. Y paBHEHUE - KOHCYJIbTAIlUH 110 OIIK-1.1,
9 2 2 1 - BBITIOJTHEHUE
TIPSIMO HA TUTOCKOCTH. VT3 Ne2 pemennto U3 Ne2 OIIK-1.2
OcHOBHBIE 3a/1a4H, -
«AHamuTHuyeckas
CBSI3aHHbIE C YPAaBHEHHEM
. TeOMETPHSD»
TIPSIMO# Ha MJIIOCKOCTH
- IOATOTOBKA K
2.2 Ananutudeckast TIPaKTHIECKOMY
TreoMeTpHsl Ha IJIOCKOCTH: 3aHATHIO
K I/IBI)IS BTOPOTIO IOpsiaKa 2 2 2 BI)IHOJ'IHGI;I/IG - KOHCYJITALIH 11O OIK-1.1,
p p p pemenuro 13 Ne2 OIIK-1.2
(OKpY>KHOCTB, JIUIHIIC, A3 Ne2
runep0Oosa, mapadoma) «AHaIUTHYECKas
TEOMETPHSD»
2.3 AHalMTHYECKAs - IOATOTOBKA K
reoMeTpHsl B IPOCTPAHCTBE: MIPAKTUYECKOM
P poctp p Y - nposepka UJI3
YpaBHEHME TIIOCKOCTH, 3aHSTHIO,
Ne2 OIIK-1.1,
OCHOBHBIC 3aJa4H. 2 2 1 - BBIIIOJIHEHUE
. «AHamuTHYecKas OIIK-1.2
VpaBHeHue mpsiMoi B N3 Ne2
reoOMETPHS»
MPOCTPAHCTBE, OCHOBHBIC «AHanuTHYeCKas
3a1a4n TeOMETPHS»
- MOJITOTOBKA K
NPaKTUYECKOMY
2.4 Ananutnueckas 3aHSATHIO,
TEOMETPHSI B IPOCTPAHCTBE: 5 5 23 - IOATOTOBKA - 3aIIMTa OIIK-1.1,
TloBepxHOCTH BTOPOTO ? MPE3EeHTALUK Ha TIpe3eHTaluH OIIK-1.2
nopsiika. Meron ceueHuit TeEMY
«IToBepxHocTH

BTOPOTO




TIOpsAAKa»

HWroro no pazneny 8 6,3
3. BBenienue B MaTeMaTHYECKHIA
aHanu3
- MOJTOTOBKA K
MIPAaKTHIECKOMY
3aHATHIO,
3.1 TTonarue MHOXeECTBA. - BBITIOJIHEHHE
JlelicTBUTEbHBIC YNCIA U N3 Ne3
ux cBoiictBa. [lonsrue 4 2 «IIpenenn. - KOHCYJIbTallUH{ 110 OIIK-1.1,
OKPECTHOCTH TOYKH. HempepsiBHOCTEY, | pemenuro MJI3 Ne3 OIIK-1.2
Ionstre QyHKINH. - COCTaBJICHHE
CpoiicTBa QyHKIUI y4eOHOH KapThl
o Teme (KpaTkast
cUCTEeMaTH3aIUs
U3yUYCHHOT0)
3.2 Yucnossle
TIOCIIEI0BATENHHOCTH.
IIpenen uncnoBoit
MOCJIEZI0BATEIbHOCTH.
Cx0oauMOoCThb
MOCJIEZI0BATEIbHOCTH. - MOJITOTOBKA K
OrpaHH4YeHHbIe 1 MIPAaKTHYECKOMY
MOHOTOHHEIE 3aHSTHIO,
MIOCIIEI0BATENHHOCTH. - BEITIOJTHEHNE S —
TpocTeiimue cBoiicTBa g ) W13 Ne3 IZO OIK-1.1,
MIpeJIeNoB «IIpenenn. OIIK-1.2
o pemernto MJI3 Ne3
MOCJIEZI0BATEIbHOCTEH. HenpepbiBHOCTEY,
Yucno e. - COCTaBJIEHUE
IIpenen GpyHKIMK Ha A3bIKE y4eOHO KapThl
MOCIIEI0BAaTEHHOCTEN. o TeMe
BeckoHeyno OoubInue,
0ECKOHEYHO Mallble.
CpoiicTBa npenenos
¢ynkiuii. OCHOBHBIE BUIBI
HEOTpeIeTICHHOCTEH
3.3 HenpepsIBHOCTD HOATOTOBKA K
(yHKLIMY B TOYKE U HA AKP N3
MHO>ECTBE. -
«IIpeneny,
Apudmernyeckue onepanun
HaJl HENPEePHIBHBIMU * BRITIOHCHTHE
bep WJI3 Ne3 - AKP Ne3
(hyHKUMAMU. OIIK-1.1,
4 2 «IIpenen. «IIpenen»,
HenpepsiBaoCTb OIIK-1.2
. HenpepbiBHOCTBY, | - 3ammnTa U3 Ne 3
9JIEMEHTapHBIX (HYHKIUH. HOATOTOBKA K
CaoiicTBa QyHKIUH,
3aIIuTe
HEIpPEPBIBHBIX HA OTPE3KE. o
Touku pa3psiBa U HX TEOPETIICCKOM
pasp qactn U3 Ne3
KiaccupuKarys
Wroro no pazneny 16 6
4. Iuddepenmanpaoe
HCYUCIIeHNE QYHKIIMU OIHOM
TIEPEMEHHOI
4.1 3amaun, npUBOISAIINE K
N CamocTosTenbpHas
MIOHSTHIO TPOU3BOIHOM. 6
o . pabora c
Ipe/esieHre POu3BOIHON N - IpOBEpKa
JUTEepaTypoi —
(yHKLIMY B TOUKE. 4 2 KOHCIIEKT paziena KOHCIIEKTa, OIIK-1.1,
Jduddepennman, ero «3%;:114 - KOHCYJIbTalluy M0 OIIK-1.2
TEOMETPHIECKUN CMBICIT - HBOI[fIHlI/;e < pemenuto U3 Ned
T'eomerpuueckuit u p
MTOHSATHIO

MEXaHUYECKUH CMBICTT




npousBogHoil. [IpaBuna
mudepeHIupoBaHus |
TabJIHIIA TIPOU3BOIHBIX

TIPOU3BOTHOWY,

- MOJITOTOBKA K

MIPAKTUYECKOMY
3aHATHIO,

- BBIIIOJIHEHHE
W13 Ned
«IIpousBoanas.
Brruucnenuey,
- COCTaBJICHHE
y4eOHOI KapThl
«IIpouzBonHas»

- IIOATOTOBKA K

MIPAKTUYECKOMY
3aHATHIO, KOHCYJIbTALlUH I10
4.2 TndbdepenunpoBanue - BoinosiHeHue | pemenuto NJI3 Ne4,
HESBHO 3a/IaHHBIX, N3 Ned TIposepka U3 Ned
napaMeTpUYECKH 3aJaHHbBIX 1 «IIponsBonHas. «IIpousBonHas. OIIK-1.1,
(dhyHKIHUH. Brruncnenney, Brrancnenney, OIIK-1.2
Jlorapudmuueckoe - COCTaBJICHHUE yueOHas KapTa
muddepeHInpoBaHe y4eOHO# KapThl | (pOEKT) Mo Teme —
«IIpomsBomHaN, 3aIKTa
- MOJITOTOBKA K
samure MJ13 Nod
- IOJITOTOBKA K
MIPAKTUYECKOMY
3aHATHIO,
- BBIIIOJIHEHHE
N3 Ned - npoBepka PT'P Ne
«IIpousBonHas 3 «IIpousBonHas
BBICIIHX BBICIIHX MOPSIKOB.
4.3 IIpousBoaHbIe U PAA
A ——— 5 TTOPSITKOB. IIpunoxenns OIIK-1.1,
o ;1)112)3 [Ipunoxenus TIPOU3BOTHOWY, OIIK-1.2
P TIPOU3BOTHOMY, - yueOHas Kapra
- COCTaBJICHHE (TIpoeKT) 1o Teme —
yueOHO KapThl 3ammra
«IIpousBonHas,
-IIO/ATOTOBKA K
KOHTPOJIBHOM
pabote
- MOJITOTOBKA K
4.4 OcHOBHBIE TEOPEMBI MIPAKTUIECKOMY
T epeHIInaTEHOTO 3aHATHIO,
WCUUCIICHHS: TEOPEMBI - BBIIIOJIHEHHE
®epma, Poa, Jlarpanxka N3 Ned
pMa, - 1ATpAIba, /13 Ned, -AKP Ned OIK-1.1,
Komu. ®opmyia Teiinopa. 2 - COCTaBJIEHHUE
o N «IIpousBonHas OIIK-1.2
®dopmyna Telnopa. y4eOHOM KapThl
IIpumMeHeHne Npon3BOIHBIX «IIpouzBonHas»,
MPY BBIYHUCIICHUH MIPEEIIOB. -TIO/ATOTOBKA K
TIpaswuio Jlonmrans AKP Ne4
«IIpouzBonHas»
4.5 UccnenoBanue GyHKIMN
- MOJITOTOBKA K
¢ TOMOIHAIO MPaKTHIECKOM
g hepeHInaIbHOTO p Y IIposepka M]3
3aHATHIO,
ncuncnenus. [lpuznaku Ned «IIpumenenue
3HAKOIIOCTOSHCTBA, ~ BRITIOTIHCHHE TIPOU3BOTHOM JUIS
BO3PacCTaHUs U 6I),IBaHI/I$[ VI3 Ned [I)/ICCJ'ICIIOBaHI/IH
Bblr? KIIOCTU U ]}BIOFH TOCT;/I 16,4 «lIpumerciie ¢byHKIMH 1 OMK-1.1,
Y Y ’ MPOU3BOTHOM ISt y OIIK-1.2
(GyHKIMH HA TPOMEXKYTKE. MIOCTPOCHHUS
. UCCIIeI0BaHUS
DKcTpeMyMbl (DyHKIUH. byt u rpauKoBy,
Haxoxnenue HauMeHbIIeTO y TIpoBepka yueOHOM
o MIOCTPOEHHUS
¥ HauOOJIbLIETO 3HAUYCHUH KapTbl
rpaduKoBy,
(hyHKLIMH HA 3aMKHYTOM
- COCTaBJICHUE

IIPOMEXKYTKE




y4eOHOI KapThl

«ITpousBoanas
IIPH IOCTPOCHUH
rpaduka
dyHKIHN»
HUroro no pazneny 6 14 26,4
HWroro 3a cemectp 36 54 50,2 3K3aMeH
5. VHTerpanbHOE NCUHCIEHIE
(YHKIMI OHOHI NEpEMEHHBIX
- IOJITOTOBKA K
MIPAKTUYECKOMY
5.1 TlepBooOpazHas 3aHATHIO,
¢yskuus. HeorpeneneHHsbIi - BBIIIOJIHEHHE
- KOHCYJIbTAIUX IO
HHTErpajl U €T0 OCHOBHBIE N3 Ne5
cBoiicTBa. Tabnuma 2 4 2 «HeonpeneneHHn! perenmo MJI3 NeS, OIK-1.1,
' oonp -mposepka M3 | OIK-1.2
HEONpEeAEICHHBIX W MHTETpAI, NoS
HWHTETPAJIOB OT OCHOBHBIX - COCTaBJICHHUE -
3IEMEHTAPHBIX (PYHKIMN y4eOHOM KapThl
«Metonpt
UHTETPUPOBAHUS))
- MOJITOTOBKA K
MIPAKTUYECKOMY
5.2 OCHOBHBIE METOIBI 3aHATHIO,
HWHTETPUPOBAHHUSA: - BBIIIOJIHEHHE KOHCY/IBTALIH 110
Meroer W13 Nes y
HEIIOCPEICTBEHHOTO 2 4 2 «HeomnpeneneHHb! perenmo MJI3 NeS, OIK-1.1,
P oonp -mposepka M3 | OIK-1.2
WHTETPUPOBAHUSI. W MHTETpAI, NoS
WurerpupoBanue 3ameHon - COCTaBJICHUE -
TIEPEMEHHOM U 110 YacTsAM y4eOHOM KapThl
«Metonbl
HWHTETPUPOBAHUS
- MOJITOTOBKA K
MPAKTUYECKOMY
3aHATHIO,
- BBIIIOJIHEHHE
N3 No5 - KOHCYJIBTaIlUH 110
«Heomnpenenenns! | pemennto NJI3 Ne5
5.3 OCHOBHBIE METO/IBI . ped p A ’
W uHTETpaI, - npoBepka HM/13
WHTETPUPOBAHUS: OIIK-1.1,
2 4 2 - COCTaBJIEHHE Ne5
WuaTerpupoBanue N OIIK-1.2
N yueOHOI KapThl - AKP Ne5
paLMOHANBHBIX Apo0ei .
«MeTtobl «HeonpeneneHHbIN
WHTETPUPOBAHUSD) HHTErpa)
- MOJITOTOBKA K
AKP No5
«HeomnpeneneHHs!
i MHTETpam)
- MOJITOTOBKA K
MIPaKTUIECKOM
5.4 OCHOBHBIE METOIBI P y
3aHATHIO,
HWHTETPUPOBAHUS: - KOHCYJIbTAIUX IO
- BBITIOJIHEHHE
MNurerpupoBanue pemennto /13 Ne5,
N3 Ne5
TPUTOHOMETPUUECKUX ) 4 2 «Heonpenenentsr | mpoeepka UJI3 OIIK-1.1,
BBIPAYKCHHI. oonp Nos, OIK-1.2
i UHTETpAI,
WNurerpupoBanue - TIpOBEpKa
- COCTaBJICHHUE .
UpPPaLMOHAJIBHBIX . y4eOHOH KapThl
o yueOHOH KapThl
BbIpayKeHUI
«Metoapt
HWHTETPUPOBAHUS
5.5 OnpeneneHubiit 2 4 2 - IOATOTOBKA K | - KOHCYJIBTALUU IO OIIK-1.1,




UHTErpall.

3anava BHIYUCIICHUS MIPAaKTHIECKOMY
TUTOIIA I KPUBOJIMHEWHOMN 3aHSTHIO,
Tparenuy 1 Ipyrue 3aaau, - BBITNIOJIHEHHE
MPUBOJSIINE K TOHATHIO N3 Ne5
OIIpeJIeIEHHOTO UHTErpaa. «OrmpeieneHHbIH
bea P el pemenuto U3 Ne5,
®opmyina HeroToHa- HMHTETpall U €ro
o N - npoBepka MJI3 OIIK-1.2
Jleitonuna. CpoiicTBa TIPIIIOKEHUSD), Nos
OIIPEAETIEHHOTO HHTETpaa. - COCTaBJICHHE h
CymiectBoBaHue Y4eOHOH KapThl
epBOOOpa3HOM «[Ipunoxenus
HeTpepbIBHON (QYHKINH. OTIpeIeIEHHOTO
3aMeHa nepeMeHHON 1 HHTETrpaa
MHTETPUPOBAHUE T10 YACTAM
- MOJTOTOBKA K
MIPaKTHYECKOMY
3aHATHIO,
* BRITIOIHCHHC KOHCYJIbTAIIUU 110
W13 NS y
. | pemmenuro M3 Ne5,
«OmnpeneneHHbINA
- mpoBepka U/I3
UHTErpall ¥ ero NoS
MPUIOKEHUSDY .
5.6 HecoGcTBeHHBIE P ? - IIPOBEpKa OIK-1.1
WHTErpaibl: 2 2 4 2.1 KOHCIIEKTa D
CaMOCTOSITENIbHOE N OIIK-1.2
TIpu3Haku cXOIUMOCTH «CaoticTBa
n3ydeHune
HECOOCTBEHHBIX
JIUTEPATYPHI:
HHTETPAJIoB.
KOHCIIEKT
o [Ipuznaku
«CaoticTBa
CXOJMOCTH
HECOOCTBEHHBIX
HHTETPaJoB.
IIpusnaku
CXOJMMOCTHD
HWroro no pazgeny 12 24 12,1
6. Iuddepenimanpaoe
HCUUCIIeHNE QYHKINI
HecKobKuX nepeMeHHbix (OHIT)
CaMOCTOSITETTEHOE
U3yueHHe
JIUTEPATyphI IO
6.1 Ilonsarne OHII. Ipenen paryp
TeMe: HalucaHue
u HenpepsiBHOCTh DHIT.
o KOHCIEKTa - IPOBEPKA OIIK-1.1,
OcHOBHBIE CBOHCTBA 2 4 2
o «OcHOBHBIE KOHCIIEKTa OIIK-1.2
(hyHKUUH, HENPEPBIBHBIX B N
. CBO¥icTBa
3aMKHYTOH o0s1acTi .
(yHKIUH,
HETPEPBIBHBIX B
3aMKHYTOM
obnmacti»
6.2 YacTHbIE TPOU3BOIHBIC 2 - IOArOTOBKA K
Y TPOU3BOJIHAS 110 NPaKTUYECKOMY
HAarpaBIJICHUIO. 3aHATHIO,
KOHCYJIbTUPOBAaHUE
Juddepennupyemoie - BBITNIOJIHEHHE
no peuenuto /13
¢ynkunu. KacarenbHas N3 Ne6 OIIK-1.1,
2 4 2 Ne6,
MJIOCKOCTh ¥ HOpMaJb K «YactHble OIIK-1.2
- IpoBepKa
TTOBEPXHOCTH. MIPOM3BOIHBIEY,
o BemonHenus U3
T'eomeTpuueckuii CMbICIT - COCTaBJICHHE Neb
muddepennnana. [Tpusnak y4eOHOH KapThl h
quddepeHInpyeMocTr «®HIT»
6.3 Ilpon3BoaHAs CIIOKHOM - MOJITOTOBKA K - OMK-1.1
¢ysnkuuu. YactHeie 2 2 4 NIPaKTUYECKOMY | KOHCYJIbTHPOBaHHE OITK 1' 2’
MIPOU3BOJHBIE U 3aHATHIO, o pewmenuto NJ13 ’




- BBITIOJTHEHHE Neb,
N3 Ne6 - IpoBepKa
ndpepeHnnanbl BEICIINX
Aupdepenn «YacTtHbie BeITIosTHeHHS M]3
MOPSIKOB.
MIPOM3BOIHBIEY, Ne6,
Huddepenuupoanue
N - COCTaBJIECHHE - IpOBEpKa
HESIBHO 3aJITaHHBIX (HYHKIHH N N
yueOHO KapThl yueOHOH KapThl
«®DHID» «®HII»
- MOJITOTOBKA K
MIPAKTUYECKOMY
KOHCYJIETUPOBaHUE
3aHATHIO,
o peuenuto 1J13
- BBIIIOJIHEHHE Ne6
N3 Ne6 =
- IpOBepKa
«OKCTpEeMyM
BeITIONTHeHHS 113
6.4 Dxcrpemymsr GHIT 4 2,1 @HID, Ne6 OIIK-1.1,
’ ’ - COCTaBJIEHHE o OIlK-1.2
. - IpOBEpKa
yueOHO# KapThl N
«®HITy y4eOHOI KapThl
nonr0T031’<a K «®HID,
. - AKP Ne6 «DHIT:
AKP Ne6 «PHIT: s depeHmpoBar
nuddepeHurpona p p
ne»
HUE»
Wroro no pazneny 14 10,1
7. UaTeTpansHoe ncYrncieHne
(hyHKIUH HECKOIBKUX
nepemenHbIx (OHIT)
- IOJITOTOBKA K
MIPAKTUYECKOMY
3aHATHIO,
7.1 Jlsoiisoii urrerpar i - BBIITOJIHEHHE - KOHCYJIbTAIllUH 110
: P W13 Ne? peenno MJI3 Ne7,
€ro OCHOBHBIE CBOMCTBA.
N «Kpatnsie - mposepka M3
CaezieHHE IBOMHOTO
HWHTETpasa K MOBTOPHOMY HHTETpasbD, N7,
uHTerpany. Teopema o 4 4 - “HpOBEpKa OIK-1.1,
pay. p CaMOCTOSITEIbHOE KOHCIIEKTa OIIK-1.2
CpelHEM 3HaUYEHUH. 3aMeHa .
H3yYeHHe «CgoiicTBa
MEPEMEHHBIX, IEPEX0.1 B .
o JUTEPATypPHI: JIBOWHBIX 1
JIBOMHOM MHTETrpaje K .
KOHCIIEKT TPOHHBIX
TIOJIIPHBIM KOOpJMHATAM .
«CsoiicTBa UHTETPanoB»
JIBOMHBIX U
TPOMHBIX
HUHTErPaJIOB»
7.2 TpoiiHO#t HHTETpAN U eTO
CBOICTBA.
CaeneHue TpOMHOTO - IOATOTOBKA K
MHTErpaJia K IOBTOPHOMY MPaKTUYECKOMY
UHTErpay. 3aMmeHa 3aHATHIO - KOHCYJILTAILIH 110
pary. i pemenuio MJI3 No7, OIIK-1.1,
MIEPEMEHHBIX, IEPEXOJ B 4 4 - BBIIIOJIHEHHE
o - npoBepka M/JI3 OIlK-1.2
TPOHHOM HMHTErpaje K N3 Ne7 No7
LWIMHAPUYECKUM U «KpaTnsie -
chepHIecKIM KOOpANHATAM. HHTETrpaJIbD»
IToHsATHE O MHOTOKPATHBIX
HHTErpajiax
- BBIIIOJIHEHHE
N3 Ne7 - mpoBepka MJI3
«Kpatnsie Ne7,
7.3 I'eomeTpuueckue u HUHTETPaJIbD», - IpOBEpKa OIK-1.1
MEXAHUYECKUE NPUITOKEHHS 4 4 - COCTaBJICHHE yueOHO KapThl OIIK 1' 2’
KpaTHBIX HHTETPAJIOB y4eOHOI KapThl «IIpunoxenus ’
«IIpunoxenuns KpaTHBIX
KpaTHBIX HUHTErPaJIOB»
HUHTErpaJIoB»
HUroro no pazneny 12 12




8. DNeMEeHThI TEOPUU YHCIOBBIX U

()YHKIMOHAJIbHBIX PSIJIOB

8.1 IlousiTe YnUCIOBOTO
psana. [lorsitue cxoguMocT

- IOAT'OTOBKA K

MIPaKTUYECKOMY
psna. [IpusHaku - KOHCYJIbTAIUU 110
3aHATHIO,
CXOJIMMOCTH pemenuto U3 Ne§, OIlK-1.1,
2 6 2 - BBIIIOJIHEHHE
3HAKOTIOJIOKUTEIBHBIX - npoBepka MJI3 OIIK-1.2
N3 Ne8
PAIOB. Ne8
«Hucnossie
3HaKOIepEeMEHHbIE PSIIIBL. IIED
Psin JleitOuuma AR
8.2 OcHOBHBIE TOHATHUS
TeopuH (QYHKIMOHAIBHBIX
psnoB. CXOauMOCTb.
PaBHOMEpHAS CXOOMMOCTH
(hyHKIMOHAIBHOTO psja.
HenpepbiBHOCTS,
nbbepeHIUpyEeMOCTb U
A bepenumpyemoc - IOJITOTOBKA K
HUHTETPUPYEMOCTH CYMMBI
MIPAKTUYECKOMY
(hyHKLIMOHAIBHOTO pAja. - KOHCYJIbTAIUU IO
3aHATHIO,
Cremnennusbie psiapl. Teopemsl pemennto U3 Ne§, OIIK-1.1,
2 6 2 - BBIIIOJIHEHHE
Abens. Paguyc cXOIUMOCTH. VT3 NeS - mpoBepka U/I3 OIIK-1.2
HempepriBHOCTS, - Ne8
«YHucnossle
T epeHInpyeMOCTb U hDy
HUHTETPUPYEMOCTH CYMMBI pAn
CTENEHHOTO psijia.
Psn Teitnopa. Paznoxenue B
psn MakiopeHa OCHOBHBIX
9JIEMEHTapHBIX (QYHKIHH.
IIpunoxeHus cTeneHHbIx
psnoB
8.3 OcHoBHEIE 3a0a4N
- MOJITOTOBKA K
TapMOHHYECKOTO aHaJIH3a.
MPAaKTUYECKOMY
OpTOroHaJIbHBIE CUCTEMBI SAHSITHIO - KOHCYJIbTAIUX IO
GbyHKIM. ’ peutenuio MJI3 Ne§, OIIK-1.1,
4 6 2 - BBIIIOJIHEHHE
Tpuronomerpuyeckast VT3 Ne§ - npoBepka M/13 OIIK-1.2
cucremMa (QyHKIHUH. - Ne8
«DyHKINOHAIBH
Pag @ypee. [Ipusnaku
bIE PAIBI
CXOIUMOCTH psiioB Dypbe
Hroro o pazneny 8 18 6
Hroro 3a cemectp 34 68 40,2 3a0
9. OOBIKHOBEHHBIC
JuddepeHaibHble ypaBHEHNS
9.1 OGBIKHOBEHHbIE
- MOJITOTOBKA K
g dhepeHnuaIbHbIe
MIPAKTUYECKOMY
YpaBHEHHUS TIEPBOTO
3aHATHIO,
nopsinka. OCHOBHEBIE
onpeenenus. YacTHoe u ~ BRITIOJHCHIE -
P : W13 Ne9
of11ee pemenue. KOHCYJBTHPOBAaHUE
WuTerpanbHble KpUBbIE «OOkIKHOBCHHEIC o pemennto U3
P <PHBLIC. IV nepBoro p OIK-1.1,
I'eomeTrpuueckuii cMbICH 2 2 6 Ne9,
HOPSIAKAY, OIIK-1.2
g hepeHInaIbHOTO - IpOBEPKA
- COCTaBJICHHUE
YPaBHEHUS IIEPBOTO N BemonHenus U3
y4eOHOI KapThl
MOPSAIKA. Ne9
«1Y nepsoro
Mertoap! perieHus
TIOpS/AKA: THITBI U
muddepeHIHaTbHBIX
N METOBI
YpaBHEHHUH MEPBOTO
pelieHus»
rnopsiaKa
- IOJITOTOBKA K -
9.2 1Y BbICHIUX NOPSKOB, 4 4 8 MPAaKTUYECKOMY | KOHCYJIbTHPOBaHHE OIIK-1.1,
CBOJIAIINECS K IEPBOMY 3aHATHIO, o pemenuto NJ[3 OIIK-1.2

- BBIIIOJTHCHUEC

Ne9,




N3 Ne9
«OOBIKHOBEHHEIE
Y nepsoro
TOPSIKaY,

- COCTaBJICHHE
y4eOHOI KapThl
«1Y nepBoro
TOPSIIKA: THITHI H
METOJIBI
peLeHUs

- MpOBEpKa
BeITIONTHeHHS 113
Ne9,

- 3amura MJI3 Ne9,
- IpOBEpKa
y4eOHO KapThl
«1Y nepsoro
HOpPSAKA: THIBI U
METOJBI PEIICHIUSD

9.3 Jluneitapie
g depeHIuaIbHbIe

- IOAT'OTOBKA K

YpaBHEHHUS N-TO MOPsAKa. MPaKTUYECKOMY
JIuneitnoe ogqHOpOIHOE 3aHSTHIO,
KOHCYJIbTHPOBAHUE
ypaBHEHHE. - BBIIIOJIHEHHE 1o pemenmio U3
@DyH1aMeHTaNIbHas CUCTEMA N3 Ne9 «JIHAY p NoO
pemrenunii. OnpenenuTens BBICIITHX "
Bponckoro. Heonnopoanoe TIOPSIKOB C - ipoBepia
N ) P BhInosHeHus /13
JMHEWHOe ypaBHEHHE TIOCTOSIHHBIMH NoO
(JIHAY), Bux obmiero KO3 GUITUCHTaMU " OIIK-1.1,
4 4 8 - IpoBepKa
peueHusi. MeTo1 Bapuaiuu . Cucremsr [V», o OIlK-1.2
y4eOHOM KapThl
MIPOM3BOJIBHBIX - COCTaBJICHHE
N «JIHAY Beicmmx
MTOCTOSTHHBIX. yueOHO# KapThl
TIOPSIJIKOB C
Kommekcubie unca. «JIHJY BoICIIHX
N MOCTOSIHHBIMU
JluneiiHOe ypaBHEHHE C TIOPSIIKOB C
K03 bHULUEHTaMU:
MTOCTOSTHHBIMH TIOCTOSIHHBIMH
ko3 punmentTamu k03 dunrenTamu MCTOMBI PEIICHHD,
) - AKP No7 «OJ1Y »
XapaKTepucTHYecKoe  METOJIBI
ypaBHenue. Obuiee peleHus»
pelieHue
- OATOTOBKA K
PAKTHIECKOMY
3aHATHIO,
- BBITIOJIHEHHE
N3 Ne9 «JIHAY
BBICUIMX
MIOPSJIKOB C
TIOCTOSIHHBIMH
KOHCYJIETUPOBaHUE
ko3 UIIHeHTAME
o pemenuto UJ13
9.4 Metoap! perenus . Cucremst JJY» NoO OIK-1.1
cucteM nuddepeHnnanTbHbIX 4 4 8 - COCTaBJICHHE - )
o N - IpOBEpPKaA OIIK-1.2
ypaBHEeHHUH (2-ro nopsaKa) y4eOHOM KapThl
BoIToTHEHUSA V13
«JIHJLY BbICITHX o9
MOPSIKOB C T
P - 3ammra UJI3 Ne9
MOCTOSIHHBIMU
k03 UIHeHTaMU
: METOJIbI
penIeHHsI.
Crpykrypa
ob1ero
peuieHus»
Wroro no pazneny 14 14 30
10. DnemMeHThI TEOPUU
BEPOATHOCTEN
- OJATOTOBKA K
MPAKTHIECKOMY
10.1 DnemeHTHI 3aHATHIO, OIIK-1.1,
2 2 10 KOHCYJIbTUPOBaHUE
KOMOHHATOPHKH - BBITIOJTHEHHE OIIK-1.2
o pemenuto 113
JOMAIIHETO
3aJlaHus
10.2 Ciy4aiinbie coOBITHS. ) ) 10 - IIOJITOTOBKA K - OIIK-1.1,
OCHOBHBIE NTOHATHS. MPaKTUYECKOMY | KOHCYJIbTHPOBAaHHE OIIK-1.2




Anre6pa cOOBITHIA.

Knaccuueckoe, 3aHATHIO, o perrenuto MJ13
TeOMETPHUYECKOE U - BBIIIOJIHEHHE Nel0,
CTaTUCTUYECKOE N3 Nel0 - IpoBepKa
oTpeieNieHHs] BEPOSITHOCTH. «Teopus Beimoaenus 13
AKCHOMaTHKa TEOPHUH BEpOSITHOCTEI» NelO
BEPOATHOCTEN
- IOJITOTOBKA K
MIPaKTUYECKOMY -
10.3 Teopembl crioxeHus u 3aHATHIO, KOHCYJIETUPOBaHUE
YMHOEHHS. Y CIIOBHAs - BBIIIOJIHEHUE o peuenuto 1J13
BepoATHOCTE. Dopmyrna N3 Nel0 NelO, OIK-1.1
MOJIHOHM BEPOSATHOCTH U 2 2 10 «Teopus - IpoBepKa OITK 1' 2’
(dhopmyna baiieca. Cxema BEpOSITHOCTEM», Beimoaenus U3 ’
Bepnyiuu, npubnmxeHus -IIOJITOTOBKA K Nel0,
Jlantaca u [lyaccona AKP Ne8 - npoBepka AKP
«Ciyuaiineie Ne8
COOBITHS
10.4 Cny4aiinbie BeJIMYMHBI.
JlckpeTHble U
. - IOJITOTOBKA K -
HeIpepbIBHbIE CITydaiiHbIe
MPaKTUYECKOMY | KOHCYJIbTHPOBaHHE
BEJIMYMHBL. Psi
3aHATHIO, o peuenuto 1UJ13
pacripenencHus, GyHKIHs OIIK-1.1,
2 2 10 - BBITIOJIHEHHE Nel0,
pactpeneneHus 1 OIIK-1.2
N3 Nel0 - IpOBEpKa
TUIOTHOCTb.
«Teopus seimonHeHus /13
MaremaTHyeckoe 0KUaHue o
BEPOSITHOCTE» NelO
U TUCTIePCHsl, HaYaJIbHbIC U
LEHTPaJIbHbIE MOMEHTHI
- MOJITOTOBKA K -
10.5 U3BecTHbIE MPAKTUYECKOMY | KOHCYJIbTHPOBAHHE
pacrpesieNieHus 1 ux 3aHATHIO, o pemenuto /13 OIK-1.1
YHCIIOBBIE XaPAKTEPUCTUKHU. 2 2 10 - BBITIOJIHEHHE Nel0, OITK 1' 2’
HopwmansHoe N3 Nel10 - IpoBepKa ’
pacrpezeneHue «Teopus BeImonHeHus 1/13
BEPOSITHOCTE» NelO
- MOJITOTOBKA K -
10.6 3akoHBI OOIBIINX MPAaKTU4YECKOMY | KOHCYJbTHPOBaHHE
yncen. HepaBeHCTBO 1 3aHSATHIO, o perrenuto MJ[3 OIK-1.1
TeopeMa UeOrpImiépa. 1 2 10 - BBITIOJTHEHHE NelO, OIK 1' 2’
IlenTpansHas npexenpHas N3 Nel10 - IpoBepKa ’
Teopema «Teopus BeimonHeHus /13
BEPOSITHOCTEI NelO
- MOJITOTOBKA K )
10.7 MHoroMepHBbIe A KOHCYJIbTUPOBaHHE
o MPAKTUYECKOMY
CilydaiiHble BEJTMYHHBL. o peuenuto 1/13
3aHATHIO,
DYHKIMH pacIpeneIcHHUs, Nel0, OIIK-1.1,
. 1 2 10,2 - BBINIOJIHEHHE
cBolicTBa. YncioBbie VT3 Nel0 - IpOBEpKa OIIK-1.2
XapaKTepUCTUKU. DJIEMEHTHI «Teo ;151 BoinosiHeHusa NJ13
TEOPUU KOPPEIALUU e OﬂTH(F))CTeI‘/'I» NelO,
P 3ammra /13 NelO
HWroro no paszneny 12 14 70,2
11. DneMeHThl MaTeMaTHIECKOM
CTaTUCTHKU
- IOJITOTOBKA K | - KOHCYJIbTAllUU 110
11.1 OcHOBHBIE OHATHS, MIPaKTUIECKOMY pemenuto 1/13
reHepajbHas COBOKYITHOCTb 3aHATHIO, Nell,
u BbIOOpKa. CTaTUCTHYECKUE 5 5 10 - BBITIOJTHEHHE - mpoepka W3 OIIK-1.1,
OIICHKH [TapaMeTPOB A3 Nell Nell «IlepBuunas OIIK-1.2
pacnpenenenus. ToueyHsle «IlepBuuHas 00paboTka
Y MHTEPBAJIBLHBIC OLCHKH 00paboTka pe3yabTaTOB
pe3yJbTaToB SKCHEPUMEHTa




OKCIICPUMCHTA»

- IOJAr0OTOBKA K

- KOHCYJIbTalluH 110

MIPAKTUYECKOM
11.2 oBepurensHbie p y pemenunto U3
3aHATHIO,
HMHTEpBajbl [ [1apaMeTPOB Nel2,
- BBITNIOJIHEHHE
HOPMAJIbHOTO - npoBepka MJI3 OIlK-1.1,
2 2 10 N3 Nel2
pactpeaenenus. [loustue o Neol12 «YwucnoBbeie OIlK-1.2
«Yucnosbie
KPUTEPHUSX ITPOBEPKU XapaKTepUCTUKU
XapaKTepUCTUKU
CTaTUCTHYECKUX I'MIIOTE3 TeHepaJIbHbIX
reHepaIbHbIX
apaMeTpoB»
apaMeTpoB)
- IOATOTOBKA K
11.3 Kputnueckast 00:1acTh, n
MIPAKTUYECKOMY | - KOHCYJIbTAIMU 1O
YPOBEHb 3HAUUMOCTH,
MOIIIHOCTS KDUTEPHS 3aHATHIO, pemenuto U3 Ne9,
Kpurepmii cgrna(:}:/m 4 2 59 - BBITNIOJIHEHUE - BeimostHeHue N3 OIlK-1.1,
PHTCP ’ W3 Nel3 Nel3 «ITpoBepka OITK-1.2
TTupcona st rUIIOTE3HI O
«IIpoBepka CTaTUCTUYECKUX
HOPMaJIbBHOM
CTaTUCTHYECKUX THITOTE3»
pacripeesneHun
THIIOTE3»
- MOJITOTOBKA K
NPaKTUYECKOMY
- KOHCYJIbTAIUX TI0
11.4 OyHKIIMOHATBHAS 3aHATHUIO,
pemenunto U3
3aBHCUMOCTb U perpeccusi. - BBITIOJIHEHHE
Nel0,
Kpussie perpeccum. N3 Nel4
~ - BeimostHeHue 13
Bri6opounblit KOAQPUITUEHT «BrisicHeHUE OIlK-1.1,
4 4 10 . | Nel4 «Beorsicuenue
koppemsun. Onpenenenne KOPPEISIIIMOHHON N OIIK-1.2
N KOpPPEJSILIMOHHON
napameTpoB JIMHEHHOU 3aBUCUMOCTH
3aBUCHUMOCTHU
perpeccun MeToI0M HU3MEPUMBIX
HU3MEPUMBIX
HaMMEHBIINX KBAJPaTOB NPU3HAKOB
o IIPU3HAKOBY
reHEpaIbHOM
COBOKYITHOCTH»
HWroro no pazgeny 12 10 35,9
HWroro 3a cemectp 38 38 136,1 JK3aMeH
9K3aMeH, 3a4eT ¢
Hroro no aucuuruivHe 108 160 |226,5

OIICHKOH




5 Ob6pa3oBaTesibHbIEe TEXHOJIOTHH

Peanuzaius KOMIETEHTHOCTHOTO MOJIX0a MPeAyCMaTpUBaeT UCIOIb30BaHUE B
y4eOHOM MPOLIECCe AKTUBHBIX M MHTEPAKTUBHBIX ()OPM IIPOBEJCHHUS 3aHATHI B COUETaHUU C
BHEAyIUTOPHOMN paboTOi ¢ 1eNbio (OPMUPOBAHUS U PA3BUTHSI MPOPECCUOHAIBHBIX HABBIKOB
oOyuatomuxcs. Cornacho 1. 34 [lopsiaka opraHu3alvy U OCyIIECTBICHUS A€ATeIbHOCTH O
o0Opa3oBaTenbHBIM IIPOrpaMMaM OakanaBpuaTa BICIIET0 00pa3oBaHus (YTB. IPUKA30M
MOwuH P® ot 05.04.2017 1. Ne 301), mpu ipoBeieHUH YUCOHBIX 3aHATHH 00€CTICUNBACTCS
pa3BUTHE y 00yYarOIIUXCS HABBIKOB KOMaHIHON PaOOThI, MEKIMUYHOCTHON KOMMYHUKAIIUH,
MPUHSATHS PEIICHUH, JINJIEPCKUX Ka4eCTB, B TOM YHUCIIE C YYETOM PETHOHAIBHBIX
0COOEHHOCTEH MpodeccuoHaNbHOMN AEATEeIbHOCTH BBIITYCKHUKOB U TOTPEOHOCTEMH
paboToaaTeei.

Bri6upast Ty nin UHYIO TEXHOJIOTHIO paboThI ¢ 00yUYaIOIMMUCS, HEOOX0IUMO UMETh
B BUJLy, YTO HanOobIero agp¢dekra oT ee NPUMEHEHUSI MOKHO JIOCTUYb, €CITU YUYUTHIBAThH
e o0pazoBaHus, Ha pealn3alliio KOTOPhIX JOJHKHA OBITh HAIIpaBlieHa H30upaemMas
TEXHOJIOTHS, CO-JIEPKaHue, KOTOPOE MPEACTOUT MePeIaTh 00yUaIOIMUMCS C €€ IOMOIIIBIO, a
TaK>Xe yCIIOBHS, B KOTOPBIX OHA OyIeT UCTIOIb30BAThCSI.

B nameii paboTe MbI HCIIOIB3YEM CIICTYIOIICE.

1. TpaguimonHsie 00pa3oBaTeNbHbIE TeXHOJIOTHU. Opranu3aiys 00pa3oBaTeIbHOTO
rpoiiecca, MpeanoiaracT IpsIMyr0 TPAHCIIAIUIO 3HAHUM OT MPEToaBaTess K CTyACHTY
(IpenMyIIEeCTBEHHO HAa OCHOBE OOBSICHUTEILHO-HUTFOCTPATUBHBIX METOJIOB OOYUICHHS).
VYyebHas AeSITEIBHOCTD CTYACHTa HOCUT B TAKUX YCJIOBHSX, KaK MPaBUIIO, PEMPOYKTUBHBIN
XapakTep.

®DopMbl yUeOHBIX 3aHATHH:

- “H(OPMALIMOHHAA JIEKIIHS — ITOCJIeI0BATEIbHOE U3JI0KEHUE MaTepuraa B
JTUCIUILTMHAPHOH JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIIECTBEHHO BepOATLHBIMH CPEJICTBAMHU.

- MPAKTHUYECKOE 3aHATHE, TTOCBSIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB
10 TIPEITIO)KEHHOMY QJITOPUTMY .

2. Texnosoruu npoekTHOro o0yueHnus. OOpa3oBaTeNbHBIN MPOIIECC TOCTPOCH B
COOTBETCTBHUH C AJITOPUTMOM TMTOATATHOTO PELIECHUs TPOOJIEMHOM 3a]a4K WIIA BBITTOJTHEHHS
y4yeOHoro 3amaanus. [IpoekT npeanoiaraeT COBMECTHYIO yueOHO-TI03HABATEIbHYIO
NeSTeILHOCTh TPYMIIBI CTYICHTOB, HAIIPABJICHHYIO HA BHIPA0OOTKY KOHIIETIIIUU, YCTAHOBJICHHUE
nenen u 3a1a4, GopMyIHPOBKY 0KHIAEMBIX PE3YyJIbTaTOB, ONMPEIEICHUE PUHIIUIIOB U
METOMK PEIICHHS TTOCTABIICH-HBIX 3a/a4, TUIAHUPOBAHKUE X0/1a PaOOThI, MOUCK JOCTYHBIX U
ONTUMAJIBHBIX PECYPCOB, MOATAMTHYIO PEATU3AIUIO TIJIaHa PAOOTHI, MPE3CHTAINIO
pe3yapTaToOB pabOThI, UX OCMBICIICHUE U pediiekcuto. [IpumeHnseTcs B OCHOBHOM IS
nepexo/ia KOMIIETEHIIMM Ha YPOBEHb BIIA/ICHHS.

OcCHOBHBIE TUTIBI IPUMEHSIEMBIX HAMHU B 00pa30BaTEeIbHON EATETLHOCTH MPOEKTOB:

HccnenoBatenbCkuii MPOeKT — CTPYKTypa NpubImxKeHa K popmMaTy HayqyHOTO
HCCIe0BaHM (JI0Ka3aTENhCTBO AKTyAIbHOCTH TEMBI, OTIPEACIICHNE HAYYHOU MPOOIIEMBI,
npeaMeTa U 00bEKTa UCCIEA0OBaHMS, IEJICH U 3a/1a4, METOJI0OB, ICTOYHUKOB, BBIIBIDKCHHIE
THUTIOTE3bI, 0000IIIEHNEe PEe3yIbTaTOB, BEIBOBI, 0003HAUYCHHE HOBBIX Mpo0OieM). PesynpraTom
SIBJISIETCS] yueOHast KapTa Mo MOJIYJIIO HaIllel 00pa3oBaTeIbHOM MPOTPaMMBI.

TBOpYECKUI TPOEKT, MPEANOIATAIOMIAN B OTIIMYHE OT NPEIbIAYIIETr0, KOHEUHbIN
MPOAYKT B CIEAYIONIMX BAPUAHTAX — ra3eTa K HCTOPUUECKH 3HAYMMOMY
«MaTeMaTHIECKOMY» COOBITHIO (Tpa3aHuK uncia «[luy u T.11.); «MaremMaTruaeckas»
OTKpBITKA (CBOETO poja yueOHas KapTa, TOJIbKO HehopMaTbHO, KpacOYHO 0(OPMIICHHAS;
BHUJIEOPOJUK «l Haydy Bac pemarh ...» U T.II.

HubopMalinoHHBIN TPOEKT — y4eOHO-T03HABATEIbHAS JESTEILHOCTD C SIPKO
BBIPKEHHOW ABPUCTUYECKOM HAMPABICHHOCTHIO (MIOUCK, OTOOP M CHUCTEMaTH3aIlUs
nH(OPMAIIUY O KAKOM-TO 0OBEKTE, 03HAKOMJICHHE YYACTHIUKOB MPOEKTA C ITOU
nH(popMaLuel, ee aHaIu3 U 0000IIICHHE W, HAKOHEII, TPE3CHTALIHS I10 TPAKTHYECKOMY
IIPUJIOKEHUIO).



4. UudopmanimioHHO-KOMMYHUKallMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH.
Opranu3anys 00pa3zoBaTeNbHOTO MpoIecca C MPUMEHEHUEM CIIeHUaTU3UPOBAHHBIX
MIPOrPaMMHBIX CPeJl U TEXHUYECKUX CPEJCTB paboThl ¢ nH(popManuen (MHPOPMAITIOHHYIO
cpeny yauBepcuteta MOOJIYC MOODLE).

6 YueOHO-MeTOoaHYeCKOe o0eceyeHne cCaMOCTOATEIbHOI padoThl 00y4aloImMuXCcs

[IpencraBneno B npuiioxeHuu 1.

7 OueHO4YHbIE CPEICTBA VISl IPOBEeHUsI IPOMEKYTOYHOM aTTeCTAIlUN
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHO-MeTONMUYEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHe QU CHMILTUHBI

a) OcHoBHas JIuTepaTrypa:

1. [Hunayes, B. C. Boiciiast marematuka: yueonuk / B. C. lllunaues. — Mockaa :

NHOPA-M, 2024. — 479 c¢. — (Bsiciee obpazoBanue). — DOI 10.12737/5394. -
ISBN 978-5-16-010072-2. - Tekct : anekTpoHHbii. - URL:
https://znanium.ru/catalog/product/2085943 (mata obpamienus: 05.03.2026). — Pexxum goctyrma:
IO TOIHCKE.

2. Matemaruka : yueOHoe nocobue / F0. M. Jlanunos, JI. H. XKypbenko, I'. A.

Hukonosa [u ap.] ; mox pex. JI. H. XKyp6enko, I'. A. HukonoBoii. — Mockaa :
NH®PA-M,2022. — 496 c. — (Briciiee oopazoBanue: bakanaspuar). - [ISBN 978-5-16-010118-
7. -Tekcrt : anekTponHbIi. - URL: https://znanium.ru/catalog/product/1818645
(mara obpamenus: 05.03.2026). — Pexxum ocTyImia: 1mo moamnuckKe.

0) lonosiHuTeILHAS JINTEPATypa:

1. MaremaTka B mpumepax M 3agadax: yueOHoe mocobue / O.M. [ertsapesa, JI.H.
XKyp6enko, I'.A. Hukonosa [u ap.]. — MockBa: UHOPA-M, 2021. — 372 c. — (Bsiciiee
obOpazoBanue: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekcr: snextponHbid. - URL:
https://znanium.ru/catalog/product/1588756 (mara oOpamenus: 05.03.2026). — Pexum
JOCTYTIA: 10 MOATMHKCKE.

2. ®uxtenronsl], I'. M. OcHOBBI MaTeMaTuuyeckoro ananuza. Yacth 1: ydeOHUK s
By30B / I'. M. ®uxrtenronbn. — 18-e uzg., crep. — Cankr-IlerepOypr: JIanp, 2026. — 448 ¢. —
ISBN 978-5-507-55976-3. — Texkct: 5aekTpoHHBIH / JlaHb: 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/512293  (mata obpamenus: 05.03.2026). —
Pexxum moctyma: A aBTOpU3. MOJIB30BATENCH.

3. @uxrenronsil, I. M. OcHOBbI MaTeMaTudyeckoro aHaiu3a. Yactp 2: yuyeOHHMK A
By30B / I'. M. ®uxrtenronbn. — 16-e uza., crep. — Cankr-IlerepOypr: Jlanb, 2025. — 464 c. —
ISBN 978-5-507-50836-5. — TexkcT: aseKkTpoHHBIN // JlaHb: 3IEKTPOHHO-OMOIMOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/473315 (mata oGpamenus: 05.03.2026). —
Pexxum mocTyma: st aBTOpH3. TOIB30BaTENICH.

4. llunaues, B. C. 3agaunnk 1o BBICIIEH MaTeMaTUKe: yaeOHoe mocooue /

B. C. llumaueB. — 10-¢ u3n., crep. — Mocka: UHOPA-M, 2024. — 304 c. — (Bricmiee
obpaszoBanme). - ISBN 978-5-16-010071-5. - Tekcr: onexkrpoHHbsii. - URL:
https://znanium.ru/catalog/product/2124772 (nata obpamienus: 05.03.2026). — Pexxum goctyma:
IO TIOJIITHCKE.



https://znanium.ru/catalog/product/2085943
https://znanium.ru/catalog/product/1818645
https://znanium.ru/catalog/product/1588756
https://e.lanbook.com/book/512293
https://e.lanbook.com/book/473315
https://znanium.ru/catalog/product/2124772

B) MeToauvecKkue yKazaHus:

. Axmanona 3. C. Jluneiinas anre6pa: marpuisl, onpeaenutenu, CJIAY: yuebHoe
nocobue / 3. C. AkmanoBa; MI'TY. - Marautoropck: MI'TY, 2016. - 1 a1ekTpoH. onT.
nuck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20314?idb=db0109 (maTa
obparmienus: 05.03.2026) . - TekcT: 2IEKTPOHHBIH.

. AxmanoBa 3. C. Bekropnas anre6pa: yue6Hoe mocobue / 3. C. AxkmanoBa; MI'TV. -
Maruauroropck: MI'TY, 2016. - 1 nanekrpon. ont. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20313?1db=db0109 (nmara
oOpatuenus: 05.03.2026). - TekcT: 31EKTPOHHBIN.

. Axmanona 3. C. AnanuTtndeckas reomeTpusi: yaeonoe nocooue / 3. C. Akmanosa; MI'TVY.
- Marnauroropck: MI'TY, 2016. - 1 snektpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20312?1db=db0109 (mara
obparmenus: 05.03.2026). - TekcT: 3IEKTPOHHBIN.

. Axmanona 3. C. HeonpeieieHHBIN HHTETPAJ: OT TCOPHH K IMPAKTUKE: yaeOHOE mocooue /
3. C. AxkmanoBa; MI'TY. - Marautoropck: MI'TVY, 2015. - 1 anekrpon. ont. auck (CD-
ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/325 (nata
obparmenusi: 05.03.2026). - TekcT: 3IEKTPOHHBIH.

. AnucumoB A. JI. TuddepeHnmanpHoe ucYUCIeHWE (YHKIUU OJHOW IEPEMCHHOM:
yueOHoe rmocodue / A. JI. Auucumos, JI. A. I'pauesa, E. M. I'yruna; A. JI. Auucumos, JI.
A. I'paueBa, E. M. I'yruna; MI'TVY. - Marautoropck: MI'TY, 2018. - 1 anexkTpoH. ont.
muck (CD-ROM). - URL: https://host.megaprolib.net/MP0O109/Download/MObject/2242
(mata obpamenus: 05.03.2026). - TekcT: IMEKTPOHHBIN.

. BaxpymeBa U. A. COOpHUK MPUKIAIHBIX 3a4ay MO BBICHIEH MaremaTtuke. Yacte 2:
npaktuky™m / U. A. BaxpymeBa; Maruutoropckuii roc. Texuudeckuii yH-t um. I'. W.
Hocoga. - Marauroropck: MI'TY um. I'. UI. Hocoga, 2022. - 1 CD-ROM. - 3ar:x. ¢ Tuty.
skpana. - URL: https:/host.megaprolib.net/MPO109/Download/MObject/3188 (narta
obpamenus: 05.03.2026). - ISBN 978-5-9967-2369-0. - TekcT: 31eKTpOHHBIH.

. Baxpymesa U. A. DyHKIMM HECKOJBKHUX MEpEMEHHBIX: yuyeOHoe mocobue / M. A.
Baxpymesa, 1. A. Makcumenko; U. A. Baxpymesa, 1. A. Makcumenko; MI'TVY. -
Marsnuroropck: MITY, 2017. - 63 C. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2052 (mara
05.03.2026). - TekcT: HEMOCPEACTBEHHBIM.

oOpareHus:

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe o0ecnieuenune

Haumenosanue .

10 Ne moroBopa CpoOK JIeHCTBUS JTHIICH3UH
7Zip cB00OTHO pacnpocTpansemoe [10 OeCcCpOYHO
Eﬁ?f’gip Mozilla cB0OOHO pactpocTpansemoe [10 6eccpodHo
bpayzep Yandex |cBoOoanHo pacnpoctpansiemoe [10 OeCcCpoYHO
FAR Manager cB00O0IHO pactpocrpansemoe [10 OeccpouHo



https://host.megaprolib.net/MP0109/Download/ToView/20314?idb=db0109
https://host.megaprolib.net/MP0109/Download/ToView/20313?idb=db0109
https://host.megaprolib.net/MP0109/Download/ToView/20312?idb=db0109
https://host.megaprolib.net/MP0109/Download/MObject/325
https://host.megaprolib.net/MP0109/Download/MObject/2242
https://host.megaprolib.net/MP0109/Download/MObject/3188
https://host.megaprolib.net/MP0109/Download/MObject/2052

IpodeccnonanbHbie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

HasBanue Kypca CchplIKa
DnekTpoHHas 6aza nepuoanueckux m3ganuii OO0 https://eivis.ru/
«MBHUCy
HanmonansHas uHGOpMaIMOHHO-aHATU TUIECKAST URL:
cucreMa — Poccuiickuii HHJIEKC Hay4yHOTO IIuTUpoBanus | https://elibrary.ru/
(PMHII)

9 MaTepuajibHO-TEXHHYECKOE o0ecreuyeHne TUCHMIJINHbI (MOIYJIA)

MatepuanbHO-TeXHUYECKOE 00ecredeHre JUCITUIUIMHBI BKIIOYAET:

Y4eOHble ayAUTOPHUH TSI TPOBEICHUS 3aHATUH JICKIIMOHHOTO Tuma Jlocka,
MYJIbTUMEIUIHBIC CPEICTBA XPAHCHHUS, TIEpeIaud U MIPEICTaBICHHUs HH(DOpMALIUU

Y4eOHbIe ayIUTOPUH IS TPOBEICHUS IPAKTHUECKUX 3aHATHH, TPYIIOBBIX U
WHJIMBUIYAIbHBIX KOHCYJIBTAIMHI, TEKYILIETO KOHTPOJISI U IPOMEXYTOYHOM aTTeCTalluu
Jlocka, MyJIbTUMEUUHBINA IPOEKTOP, SKPAH

Komrmuiekc MeToanyeckux pazpaboTok (pa3gaTouyHOro MaTepraia U METOIUIECKUX
YKa3aHMA) U\WJIH KOMIUICKC TECTOBBIX 3aJJaHHU JIUIsl IIOATOTOBKH H IIPOBEICHUS
MIPOMEXKYTOUHBIX M PYOCIKHBIX KOHTPOJIEH

[Tomernenus 11t caMOCTOSATENBHOM paboThl yuamuxcsi [lepcoHanbHbie
KoMmIbioTepsl ¢ makeToM MSOffice, BeIxo10M B IHTEpHET U C TOCTYIIOM B 3JICKTPOHHYO
nH(OPMAIMOHHO-00pa30BaTEILHYIO CPey YHUBEPCUTETA

[Tomemnienue i1 XpaHeHHUs U TPOYUIAKTHIECKOrO 00CTY)KUBAHUS YUeOHOTO
obopymnoBanus Ilkadsl 111 XpaHEeHUs Y4eOHO-METOUIECKON JOKYMEHTAIIMH, YIeOHOTO
000pyI0BaHUs U Yy4eOHO-HATJISIAHBIX TOCOOU


https://eivis.ru/
https://elibrary.ru/

Hpuioxenne 1
Y4eOHO-MeTOoANYECKOE 00ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4aromuxcs

[To mucunmnze «MaTemaTuka» npeyCMOTpEHA ayJUTOPHAs U BHEAY AUTOPHAs
caMmocCTosTeNbHas paboTa 00y4JaroIIMXCsl.

AynuTopHas cCaMOCTOSATENbHAS pabdoTa CTYICHTOB MPEAIOJIAraeT pelieHue KOHTPOJIBHBIX 3a/1a4

Ha MPaKTUYECKUX 3AHITHUSIX.
Ilpumepnuie ayoumopnuvie konmpovhuie paoomul (AKP):

AKP Nel «Mampuuywt, onpedenumenu, CJ1Y»

3anaua 1. Haitgure npousBegeHrne MaTpuil
2 4 -1 1 1 -1 3

(2 -1 1)
0o 3 71412 -2 0 =2
5 0 -6
1 o0 -2)1 1 =2 2) 5 ,
5
31-(4 2 0)
3) 7l
3amaya 2. Beruucnure onpenenuTesb
2 -4 3
5 10 -1

0 4 7

3anaua 3. Haiigure oGpaTHbIe 17151 MaTpUIL
1 0 O

(1—4) 2 5 -1
1)32 1)471‘

3anaua 4. Pemute cucteMy a) MaTpUYHBIM CIIOCOOOM U
0) mo hopmynam Kpamepa; B) merogom ["aycca:

x + 3y + 2z = -7,
3x + 2y + 5z = 6,
4x + 3y + z =
AKP No2 «Bexmopuo»
1. TlocrtpoiiTe Ha MIOCKOCTH BEKTOPHl ¢ ~ (4"_1), b=(-2:5) , 67 (1,2 ) Haiigute ux

nHeiiHy0 KoMOuHamo 24 +b+3¢ g) reomerpruecku, 6) aHATHTHYECKN.

2. a= (2,‘1;—3)’ b= (— 4;0;2), c= (151"_2), Haiigure:

a) JUIMHY BeKkTopa ¢, ero HampaBJIAIONIMe KOCUHYCHI, OPT BeKTopa ¢ ;

p axb_ axc. bxc, la+2c)x(3a-5b)

y abe, la+2c)pa—sb)e—2b)

b

b



3 a=(;4-3) b=(3-25) c=(-4;2)

3 b

IIOCTPOEHHOT0 Ha BekTopax 4 T 2b y ¢=3b y yuune ero CTOpOH.

4. TIpoBepbTe, SIBISIOTCS U BEKTOpHI ¢ ~ (1;1;3)’ b=(3 "0"_2), c=(-113)

KOMILJITAaHAPHBIMHU.
5. Haiigute (3a +ch _2axb _50), ecm abc=35,
AKP Ne3 «Ilpeodenwvt»

Bpruucnute npenens:

3 2 _ — —
1 Lim> J2r3x +2x > lim (x 71(x 23)(x 4)
=2 x"—-x-6 oo Sxt —x” +11
3 2
3. lim| —— - 4. lim 2%
ol 2x° =1 2x+1 =2 (x+2)

1, s
5. lin01(1 —4x)3 6. lir%lxcthX 7. lirlno 3>t

8. HccnenoBath Ha HCIIPCPBIBHOCTD

x—=3eciu x < ()

5 ecmu x>0

f(X)={

AKP No4 «Ilpouseoonan»

1. Haiigute nepByto NpoU3BOAHYI0 OT (YHKUHMI:

a) x—m, 6) y:x-cos3x, B) y:w_s.logzx—l-:s
y =arccosdt +r, X +ox+l

n Y= SR 2arcl‘g(4x2 + 3x)-

2. CocTaBbTe ypaBHEHMs KacaTenbHOM K Kpuoii XV =4 Brouke X, =1.

3. Bsruuciute npubmmKeHHo Y = VX > +8 mpu X = 1,09

. cosdx—1
4. Beraucaure npenen no npasuiry Jlonurans llnolﬁ.
X—> X _1
AKP Ne5 «Heonpeoenennwlit unmezpa»
. HaiiTn HeonpeienéHHbIE NHTETPATIbL:
xP+5x—Jx+2 . S5x-2
a dx,0) |sin(Bx+1)dx,B) |sinxe“dx,r) | ———dx,
)I x? )-[ ( M )-[ )Ix2+4x+5

. Halinure mnomans napauenorpamma,



) _[ x4 dx, e) Ixsin(2x)dx,>1<) Ixarcsinxdx,s) I;—;lldx,n) Jﬁdx.

Vx? —6x+13

AKP No6 «@HII: oughhepenyupoeanueyn
In(x*y)

N

5

1. Haiitu u mocTpouts 00saCTh onpeaesaeHuss QYHKIUUA Z =

2. HaiiTi yacTHBIC IPOU3BOIHBIC QYHKLIUU Z = X -arctg
I+x

) < 2 2 .
3. Haiiti npou3BOJHYIO CIOKHOW PYHKIIMU zZ=X"y—Yy X,TOe X=UCOSV; y=usinv.

o aZ 82 o z 2 :
4. Haiitu IMPOU3BOAHBIC a— nu a— HEABHOU q)yHKHI/H/I e —X ysimxyz= 0 .
X Y

5. Haiiti 5kcTpeMyM (yHKIHH ABYX IepPeMEHHBIX z = 4(x—y)—x" — )’

AKP Ne7 «Obvikno6ennble Oughghepenyuanvhvie ypasnenun

1. HaiiTi o6muii uaTerpan wiu odiiee permienue auddepeHnnaibsHoro ypaBHeHHs IEPBOro

nopsiaka (B mpumepe 0) pemuts 3anady Komm):
a) 20xdx—3ydy=3x"ydy—5xy dx,

"~ ycosx =sin2x
6) y =y
y(0)=-1

2. Haiitu o61uee pemenue nuddepeHualbHOro ypaBHeHUS
a) y'"'+2y" -3y =(8x+6)e",
6) y"'—4y' +4y =e”*(cosx +3sinx).

AKP No8«Crnyuaiinvie coovimusny

1. Tlo mMumenu npousBoAUTCS TpU BhICTpena. PaccmarpuBatotcst coObitus A, B, C — nonaganue

IpY IEPBOM, BTOPOM U TPEThEM BBICTpenax. UTo 03Ha4at0T COOBITHS A+B+C,4B+C,y
. B ypue 12 mapos. Cpeau »tux mapoB 3 6enbix 1 9 yepHbix. KakoBa BepoOSITHOCTh TOTO, YTO
HayJlauy BBIHYTBIH IIap OKa)KeTcs OesibiM?

3. B paguoctynuu tpu mukpodoHa. s Kaxa0ro u3 NepBbiX ABYX MUKPO(GOHOB BEPOSATHOCTD
TOTO, YTO OH BKJIIOYEH B JaHHbIK MOMeHT, paBHa 0,45, a g Tperbero — 0,9. Haiitu
BEPOATHOCTH TOTO, UTO B JAHHBI MOMEHT BKJIFOUEHBI 2 MUKPO(dOHa.

4. B nponaxe umeroTcs Oeble 1 KOPUYHEBBIE Aiilla B COOTHOLIEHUH 2:3, mpUYeM MPOU3BOJICTBO
60% 6enbix u 71% KOpUYHEBBIX UL JATUPYETCS THEM, IPEIIIECTBYIOLUIUM JHIO IPOJAXKH, a
OCTaJIlbHbIe sHIAa JaTHpylOTca Oosee paHHUMH uuciamu. [lokymaTtens 3aka3bIBaeT sia,
naTUpyeMble JHEM, MPEAIISCTBYIOMIMM JHIO MPOJAXH, HE3aBHUCHUMO OT MX IBera. Kakosa
BEPOSTHOCTH TOTO, YTO MY MPOAAIYT PELIETKY OeNbIX SUI[?

5. Tenedonnas cetb yupexaeHus oociyxuBaer 200 aboHeHTOB. BeposTHOCTH TOro, 4TO B
TE€4EHHE MUHYTBI BHYTPH 3TOM CETH KTO-TO KOMY-TO IT03BOHUT, paBHa 0,7. KakoBa BeposiTHOCTb
TOT0, 4TO B T€YEHHE MHHYTHI OyaeT 5 3BoHKOB? KakoBa BEpOATHOCTH TOTO, YTO B TEUEHUE

[\



MUHYTHI OyjaeT He Oojiee 5 3BoHKOB? HaliTh HamBeposTHEHIIIEE YMCIO 3BOHKOB B TECUCHHUE
MUWHYTHIL.

Ilpumepnuie unousudyanvnuvie oomawnue 3aoanusn (H/13):

HJ[3 Nel «/luneiinasa anceopar

1. Pemuths MaTpuuHoe ypaBHeHUEe X+3(A-B)=4C, raoe

{3 ()

-1 5 6 7 > 3 -1 4)(2
2. Bomonnuth aeiictBug | 3 4 2 1| 2 +5 2 3||3]|
0 7 8 2 ? 1 -2 3)\4
1 2 3
3. Breruucnuts onpenenurens 2 0 4.
5 6 7
1 1 2
4. Haiitu o6paTayio Matpuny 4~ ecmn A=|2 -1 2].
4 1 4

5. Pemmth cuctembl TMHEHHBIX anreOpanyeckux ypaBHeHu# no gpopmynam Kpamepa,
MaTpU4HBIM METOAOM, MeToaoM ["aycca:

3x, +4x, +2x, =3 X, +x,—x; =36
A) {2x,—x, =3x; =-3 B) <x,—x, +x;, =13.
X, +5x, +x;=-2 2%, +x, +x;, =7

6. Pemuts cucremy metogom ["aycca
X, +x, +3x; —2x, +3x, =1
2x, +2x, +4x, —x, +3x, =2
3x, +3x, +5x, —2x, +3x, =1
2x, +2x, +8x; —3x, +9x, =2

2%, +x, +x; =0
7. Peminth cucTeMy OJHOPOJHBIX YPABHEHUN 5x,—x,—x;=0

x, —3x, =3x; =0

HJ[3 Ne2 «Ananumuueckan zeomempus»

1. B kako# Touke mpsiMasi, mpoxosiias uepe3 Touku A(3,-2) u B(-1,2), nepecekaer ock Oy.

2. Haiitu paccrosinue Mexay npsmbiMu 4x-3y-7=0 u 4x-3y+3=0.

3. Hanmcare KaHOHHYECKHE U MAPAMETPUUYECKUE YPABHEHUS IPSIMOM, TPOXOIALIEH Yepes
touku M(2,1,-1) u K(3,3,-1).

4. TIlIposectu mpsamyto yepe3 Touky A(2,0,-1) mepneHAuKyIIpHO TIIOCKOCTH 3X+4y-z+4=0.

[IpoBectu mnockocTs uepe3 Touky A(2,0,-1) napamnensHo miockoct 3x+4y-z+4=0.

9]



6. IIposectu mmockocts yepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jloka3aTb, 4TO HMPSAMBIE B3AMMHO IIEPIICHIUKYIISPHBL:

x y=2 z 3x+y—-5z+1=0,

— !

1 -2 3 2x+3y—-8z+3=0.

8.  Jloka3atk, 4TO IpsIMbIE MTAPAJICIIbHBI:
x+2 y-1 =z {x+y—z=0
= =— ¥

3 -2 1 |x-y-5z-8=0

9. HaiiTu yron Mexay npsMou, mpoxoasiei yepe3 Touky A(-1,0,-5) u Touky B(1,2,0), u
MJIOCKOCTHIO X-3y+7+5=0.
10. Onpenenuts TN U MOCTPOUTD JIMHUIO:

a) x> —9y° +2x+18y+73=0;
6) 2x° +3y> —4x+6y-7=0;
B) > —4x-2y-3=0.

HJ[3 N3 «Ilpeden. Henpepvienocmuy»

1. Haiitu npenensr QyHKIHIA:
. 20 +x"+5 . x*-3x-2 . Jx+1-2 .. l-cosdx
lim ; ;1 ; Ilm——;

, 11m m-—, 5
x—>%0 3x3_x+1 x—-1 xz_x_z =3 Jx—2 1 x—0 2x.tgx

o -1\ = In(1+2
lim x-(Wx*> +1-x); li 2x—1 ; lim(l—4x)3x+ ; limu .
X—>+0 x>0\ Dy 41 x—0 =0 ¥ ]
2. HWccnenoBarh Ha HEPEPHIBHOCTH, HAWTH TOYKH Pa3phbiBa, CACIIATH YEPTEK:
x+4, x<-1,
y=43%; y=4x?+2, —1<x<],
2x, x>1.
HJ[3 Ned «Ilpouseoonasn»

Haxoostcoenue npouszeoonoit

1. Haiitu npousBogHble U JU(depeHnaIsl mepBoro nopsjaka

1 _Tcos x
Y S5x+1 ’

2) y=(2+5x)" —3cosTx,
7 .
3) y= §—4x~arcsmx,

4) y=(cosx)®".

2. Haiiti mpousBoHyI0 (PYHKITNH, 3aJaHHOW HESIBHO

e’ —5xe’ —2xy+11=0.



3.Haiitu mpou3BoHyI0 (PyHKIMH, 3aJaHHONU MapaMeTPUICCKH
x=3cost -5,
y=4r +5.

4. HaiiTu mpou3BOIHBIC TIEPBOTO TOPsIKA PYyHKIIUH y=xe

Ilpouszeoonasa evicuiux nopsaokos. llpunoxcenus npouszeoonoi

d*y x=3t-1,

d
1. Haiigure Yoy — Oynkuwmii: a) 0) y=55.
dx dx

2

y=3t7;

o 2 o
2. a) Hanmmmre ypaBHeHne KacareabHOU K mapabone y =X~ —4x + 2 B Touke ¢ abeuuccoi

x, = 0. Ioctpoiite rpaduk u KacaTebHYIo.

6) Hanummure ypaBHeHue KacaTenbHoM K KpuBoil x” + y> —4x+2y—164=0 B ee TOUKe C

koopauHatamu (7; 11). IlocTpoiiTe KpUBYIO U €€ KacaTenbHYIO.

3. HaﬁHHTe HauOoJIbIIIEE M HANMEHbIIIEE 3HAUECHUS (byHKHI/IH Ha 3aIaHHOM OTPE3KE
3 2
f(x)=2x"—6x" —18x+7 xel[-2:2].

4. Beraucnure mpeaesbl, HCOAb3Ys paBuiio Jlonuras:

C2x  —8x? +13x—10
a) lim—; 5 ;
2 x7 =2x"+3x-6

0) lim x-ln(ex - 1).

x—>+0

5. 3aBHCHMOCTB ITyTH OT BPEMEHH MPH TPAMOTHHEHHOM JBIKEHNN TOUKH 3a7aeTCs ypaBHEHHEM
s = §t3 +2t° -3, 106 § — yThbBM,a { — BpeMs B C. BhIUnCIIHTE ee CKOPOCTh M YCKOPEHUE

B MOMCHT BPEMCHHU [ = 4c.

Ilpumenenue npouszeo0Hoil 011 UCC1E006AHUA PYyHKUUIL

1. Tloctpoiite rpaduxk GYHKIMM C TOMOIIbIO  TPOM3BOAHOM  TMEPBOTO  IMOpsAKa
y=-x"=3x>+9x+11.

2. Haiinure NpoMeXyTKH BBITYKJIOCTH, BOTHYTOCTH U TOYKU Nepernda GyHKIun  y =2x — 33/ x’

3
X

()H—l)2 ’

2
4. TIpoBeauTe MOIHOE HCCIENOBAHHE QYHKIMI H IIOCTPOiiTe rpaduk , X ~3%¥+3 .
x-1

3. Haiinure acHMITOTBHI ¥ OCTPOMTE CXEMATHYHO TPAGUK QYHKIMH ) —

5. TIpoBeaute monHoe nccieaoBaHNe QPYHKIMH U TIOCTpOTe Tpaduk
Inx

X

HJ[3 Ne5 «Heonpeoenennwit unmezpain. OnpeoeneHuvlii UHmMezpan u e20 NPUi0HceHus»



1. HaiiTu HeonpeieIeHHbIE HHTETPAJIb

IJ‘L xv}-q-] X 2.[( 2 - ! de

WS TN e

3 J—
ot 4.j“g,—’§6dx

T (2)( j sin® x

sin| — —1
5

2x—1
5. x3x2+1 4dx 6 —_—
-[ ( ) Ix2+2x+10

7. I\/I—e"exdx 8. j dr+3 dx,

(x—2)°
d
9. [xe7ax, 0. [—5F—.
x(x+1)
dx dx
11. , 12. _
J.\/;+3\/;+24\/; J‘cosxsin3 x

13

dx
'[()c+l)\/x2 +2x-1.

2. Beruncaurs ONPEACTICHHBIC NHTCTPAJIbL

2 T
1. j(xz +xi4)dx. 2. Ilnsinxdx
1

2

3. BBIUMCIIUTE MIOMIA/1b (GUIypPBI, OTPaHUYEHHON IMHUSIMH
1) 3x—y=4, y’ =6x

2) r=cos2g, 0S§0S%
x =2cost,

3) { . y=3(y=23).
y = 6sint;

4. BbIUMCIIUTG IIMHY IyTH KPUBOM, 3aJJaHHON ypaBHEHHEM

1) y=Inx, J3<x<A15.

2) p:3e3'p/4, —m/2<p<n/2
3) x=e'(cost +sint), T/2<t< .
x =e'(cost —sint),

5. Beruucnuth 00beM Tenna, 00pa3oBaHHOTO BpalleHueM BOKpyr ocu Oy Gurypsl,
OrpaHMYEHHOM rpadukamMu GyHKIHiE x =3-y° , x =" +1

HJ[3 No6 «@HII: wacmuovie npou3eo0Hbvle, IKCMPEMYM»

ln(l—x2 —yz)

T

1. Haiitu o6macth onpenenieHuss PyHKIUU — Z =



2. Haiit 3Ha4eHUS YaCTHBIX MPOU3BOIHBIX (PYHKIIUI B 3aIaHHON TOYKE:

1

A) z=x" (131) B) z=In(Vx+y) ().

2
. u .
3. Haiitu P eciu u = xy+sin(x+y).

4. Beraucnuth NpUOIIMKEHHO \/ 5-e"” +2,03 .
5. Haiiti skcTpeMyMsl GyHKIMM z =x~ +2y° —4x— 6y +2.

6. Haiitu mpon3BoAHyIO0 QYHKIUU Zz = lnx _Iny B HanpasyeHuu Bekropa (1;1).

y X
7. Haiitu sKcTpemanbHoe 3HaueHne GyHKIMH z = 2X+ y — y° —Xx° [pH ycloBun x +2y =1.

8. Haiitu Haubonbiee 3HadeHne QyHKIUU:

X2
A) z=x-2y+5 y=0 b) z:ln(x2+y2)
x+y<1;
x+2y<l1
x>0
y=0.

H/[3 Ne7 «Kpamnble unmezpaivt)

2y
1. BeruucauTh MOBTOPHBIN HHTErpal J-dyj(2x + y)a’x.
-2 0

2. I3MeHUTh MOpAI0K UHTETPUPOBAHUS B IBOMHOM HHTErpase: jdy I f (x; y)dx.
! L
y
2

o o X
3. Beruncnuthb JABOUHOU UHTETPAJT ‘U — dXdy , TIC D- 06J'IaCTL, OrpaHU4YCHHAas JIMHUAMU
D

1
y:_ay:xax:4-
X

4. Beraucnuts mwiomanb GUryphl, OrpaHuIeHHON OKPY>KHOCTSIMU ¥ =1, 7 =2cos@ (BHe

OKPY>KHOCTHU

r=1).

5. BeIuCcauTh iomaas GUrypsl, OrpaHMuCHHON JTUHUAMU ) = A u x+y-7=0.



6. BerauconTe TpoitHoit uuTerpan [[[(x* +3)° )dxdydz; R:0<z<3x, x+y<1,y>0 1o purype R,
R
OTrPaHUYEHHOU MMOBEPXHOCTSAMH.
7. BeraucnuTh 00bEM TeNa, OrpaHMYEHHOTO TIOBEPXHOCTSIMH
z=8-x-y, x=0, y=x>, y=4, z=0.

8. HaiiTu cTaTnyeckrue MOMEHTBI OTHOCUTEILHO KOOPAMHATHBIX OCEH IJIACTUHKH,
OrpaHMYEHHOM mapabomnoil y = x’ (y > O), npsiMOl  X=9, eciiu INIOTHOCTh paclpeaeaeHus

MacCChI B KaKJI0M TOUKE paBHA OPJAMHATE 3TOU TOUKH.

9. Haitnure MomeHThI uHepuuu [, 1 w1 OJIHOPOJIHOM TIJIACTUHKHU (5 = 1), OTpaHUYCHHOMN

OCAMH KoOopauHar u npsimond  y =2-0,5x.

HJ13 Ne8 «Hucnoswie paodwl, hynkyuonaivHvie paovl»

. 1
1. HOKa3aTB CXOOMMOCTh U HAUTU CYMMY psaa 22—2 .
o N~ t+n-—

2.MccnenoBaTh Ha CXOJIUMOCTD PSAbL:

2 sin’ nn SHEe n2n+)! & (3n-2)"
2o O & [I] D X G ;”(4“1)

& nZI: (3n +1),/1n(n +5)

3. UccnenoBarh psizibl HA a0COIIOTHYIO U YCIIOBHYIO CXOAUMOCTB!

N Zsmn\/— 6 i (=1)" Z( D'@n+l)

sy p nln(n+1) — 3n+2

_1 n
4. Haiitu cymmy psaja Z ), ¢ Tog”ocTsro 710 0.001.

4" (2n+1)

5. HaiiTi 0651acTh CXOAMMOCTH CTETIEHHOTO psija:

(=1)"2" (x +1)" 4" (x =3)" = (=1)" (x +2)>"
nZ‘ 3n+2 ) Z V2n+1 '®) Z‘ n’

6. Paznoxuts ¢pynkuuio B pan Teitnopa no creneHsm X :
a) B3+e)%,0)7/(12+x-x)*, B)In(1—x—20x%).

7. BerauciauTh UHTETpall ¢ TOYHOCTHIO 110 0.001:



0.5 dx 0.2
a) 6) |sin(25x)dx.
! Vi+x* '([

8. Haiitu mpubmmkénno pemenue 3anaun Ko B Buje oTpeska psiga Tensmopa 1mo cTerneHs M
2 2
y!’ =x + y

X C YeThIPbMs HEHYJIEBBIMH KOA(PPHUIIMEHTAMHU: { ’ .
y(0)=0,y'(0)=1

9. Paznoxutsk B psii Pypbe PyHKIHIO, IEPHOJUIYECKYIO C TIEPUOAOM 277 , 3aJJaHHYIO HA OTPE3Ke
[-7, 7] dopmynoit f(x)= {

x+7,—-71<x<0
0<x<rm

HJ[3 Ne9 «Obviknosennvle oughghepenyuanvrvie ypagHeHus»

1. Haiitu o6uuit naTerpai win odee pemenue 1udhepeHaabHOro YpaBHEHUS IEPBOro
nopsiaka (B npuMepe 3)pemnts 3aaauy Komm):

2 )
) V4-x"y +xp° +x=0, 2) y':x +§xy 2) ,
2x° —6xy

i 2

+y= +1

3y VYT Dy Lan-E -0
y(1)=1 X X

2. Haiitu o6miee pemenue nuddepeHmanbHOro ypaBHEeHUS:

e

1) y"xInx=y",2) (1+x*)y"+2xy =12x>.

y'" =2sin’ ycosy
T, :
Y(I)ZE,y(l):l

4. Haiitu obmiee pemenue auddepeHnanbHOro ypaBHeHus (B IpuMepe 1) PeHIuTh 3a1a4y
Komm):

3. Haittu pemenune 3anaun Komm:

1) y"—2y'+y:xex’ 2) Y4y +5y =x’

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

5) y"'—4y'+4y=e>(cosx+3sinx), 6) y" —64y =128cos8x —64e*",

7 { y'+y=1/sinx .

y(r/2)=1,y'(x/2)=n/2

5. Pemire cuctemy JIY mepBoro nopsijika IBymsi cioco0amMu - MOACTaHOBKU U METOJI0M Dilniepa
y' =2x-5y+eé
X' =y—-6x+e”

HJ[3 NelO «Teopus eeposamnocment»

1. TlpowusBoauTcs S BBICTPEIIOB MO PE3EPBYapy € TOPIOYUM, PUYEM PE3EPBYaAp MOCIE NEPBOTO
[IONaJaHMs B HErO BOCIIJIAMEHSETCS, a II0CJIE BTOPOIO MOIAJaHUs B HETO — B3PBIBACTCS.
BeposiTHOCTE IONaianus B pe3epByap NpH KaxaoM BeicTpene pasHa 0,3. Haiitu
BEPOSITHOCTH TOTO, UTO pe3epByap OyAeT MOA0XIKEH, HO HE B3OPBETCH.

2. B cembe Tpoe aereii: 2 ManpuuKka U AeBoYKa. JleTu urparot Ha KyxHe. BeposTHOCTB TOTO,
YTO MAJIbYUKH pa300bIOT MOCyAy cOOoTBeTCTBEeHHO paBHa 0,7 u 0,8, a myist neBouku — 0,4.
Haiitu BeposiTHOCTH TOTO, YTO TIOCYAa OyIeT pa3ouTa.

3. Cama nonasaer B MUILEHb IIPU OAHOM BBICTpelIe ¢ BeposiTHOCTHIO 0,8, Mama — ¢
BeposATHOCTHIO 0,7, a [Tama — ¢ BepositHocThiO 0,75. Camia BeicTpenui 2 paza, Mama — 3



7.

paza, [1ama — 1 pa3, mocsne yero B MUIlieH! OBLJIO OOHAPYKEHO 0IHO oTBepcTre. KakoBa
BEPOATHOCTH TOT'O, UTO B MULIEHB Nonana Mama?

Pa3ppiB CBSI3M TPOMCXOOUT B OJHOM U3 3BEHBEB TeleoHHOro kabdens. MoHTED
II0CJIEI0BATENIBHO NIPOBEPSIET 3BEHbs, OOHapyXkHBas MecTo paspbiBa. CoCTaBUTH Pl
pacripesiesieHusl 4Yuciia OOCIEOBaHHBIX 3BEHBEB, €CIM BEPOSTHOCTH paspbiBa JUIA
KOKIOrO0 3B€Ha IIOCTOSIHHA M paBHa .

3ajman psAn  pacupeieNieHUs] JUCKPETHOW CIy4YalHOW BEJIMYMHBI  X.

X |1 2 3 4 5 6

P (0,03|0,15]0,20 [ 0,35 | 0,15 |?

[Toctpoutrs MHOTOYroibHUK pacnpeneneHus. Onpenenutb (QyHKIHIO
pacrpenenieHuss U TOCTpouTh €€ Tpaduk. BbIYMCIUT, MaTeMaTUYECKOEe OXHAaHUE

m, D[X] o,
, JHCTICPCHIO , CpelHee KBaJpaTHYeCKOe OTKJIOHEHHE  * |

Pm. —o. < X<m_ +0o.).
BEPOATHOCTh (m, x x o)

3amana (QyHKIMS paclpeiesieHUs] CIy4alHOW BeIMYMHBI X
0, x <3,

F(x)= %(—x3 +12x° —45x+54), 3<x<5,

1, x>5.

Haiftu muotHocTs pacnpenenenus. Iloctpouts rpaduku GyHKIUU |
IUIOTHOCTU pacrpeieneHus. Bpluucianth MareMaTH4ecKoe OXKUIaHHWe, ITUCIEPCUI0 U
BEPOATHOCTD P(X €(0,4)).

B Tabnuue mnpuBenéH 3aKOH pacmpeiesieHus BEPOATHOCTEH CHUCTEMBbl CIy4YalHBIX
BennunH (X, V)

X

-2 -1 0 1 2

1 0,01 0,03 0,04 0,14 0,08

2 0,07 0,06 0,04 0,10 0,05

3 0,05 0,03 0,16 0,06 a

. m,, m
Haiitu: koapduimenT «a»; MareMaTH4YeCKue OXKUIAHUS Y, nucnepcuu

U,

2
o, ey
7; KO3(p(UIMEHT KOppesuu .

HJ[3 Nell «llepeuunasa oopadomrka pe3yibmanoe IKCHEPUMEHmMa)

Jan cratuctudyeckuid psij (MCXOAHbIC 3HAUCHUSI BEJIMYKH )



38,4 | 18,7 | 40,7 | 24 | 30,3 | 18 | 27,3 | 25,1 | 22 21

40,2 | 11,7 | 50,8 9 | 284|157 | 38 |20,6 | 32 | 28,6

24,1 | 20,9 | 38,2 | 22,8 | 47,6 | 11,3 | 52,8 | 15,2 | 19,5 | 19,7

32,5 1224 | 36 | 19,8 | 30,3 | 21,3 | 48 | 245 | 46 | 203

25 1295 357|153 (30,5 27,8 | 26 | 287 | 27,8 | 15,5

38,1 | 19,6 | 34,3 | 20,7 | 48,7 | 11,5 | 32,5 | 28 | 35,2 | 30,7

16,8 | 32,2 | 43,8 | 13 | 16,8 | 18,3 | 57,1 | 2,9 | 41,6 | 18,2

28,8 | 29,7 | 35,5 | 24 | 239 (20,2 | 40 | 23,8 | 42,5 | 153

47,1 | 14,7 | 459 | 24 | 543 | 14,2 | 50,7 | 15,9 | 32,9 | 22,5

50,1 | 15,9 | 29,3 | 21,9 | 60,8 | 27,2 | 58,6 | 9,3 | 35,6 | 22,7

30,2 | 25 | 542 | 142 | 21,4 | 19,8 | 40,1 | 17,4 | 47 | 173

36,9 | 23,2 | 59,8 | 6,1 | 38,4 | 23 | 34,4 | 23,4 | 31,4 | 30,2

36,6 | 7,9 | 32,2 | 223 | 46,8 | 20,5 | 53,7 | 12,4 | 28,2 | 30

38 | 15,4 | 52 6,1 | 23,8 | 18,3 | 42,1 | 28,5 | 33,7 | 19,8

55 11 | 31,2 | 242 | 379 | 32,6 | 43 | 20,2 | 27,6 | 18,5

16,2 | 25,2 | 51,2 | 14,2 | 30,6 | 21,5 | 23,5 | 14,6 | 36,8 | 10,7

49,7 | 15,9 | 32,2 | 20,4 | 37 | 24,5 | 32,9 | 25,8 | 45,5 | 14,8

49,7 | 19,5 | 30,9 | 20,7 | 57,6 | 20,3 | 54 | 14,4 | 18,6 | 153

423 | 19,7 | 41,5 | 10,8 | 41,9 | 14,6 | 423 | 23,5 | 25,8 | 274

357 | 11,9 | 41,2 | 9,8 | 34,1 | 26,3 | 58,8 | 9,2 | 39,2 | 17,5

Haiitu BbIpakeHue 1ByMEpPHOro 3MIIMpUyeckoro pacnpeaenenus (X, V), aMnupuyeckue
pacrnpeziefieHus: COCTaBIAoNMX X U Y, IOCTPOUTh Ipaduueckoe 0TOOpaKeHUE pacipeIeIeHUN.

I[J'I}I 9TOr0 - COCTABUTH KOPPCIAIMOHHOC I10JIC, KOPPCIIIITUOHHY IO Ta6JII/I]_[y a0COJIFOTHBIX qacCToT,
BAapHUallMOHHEBIC PAIBI, Ta6m/1uy «Craructuyeckas COBOKYITHOCTH U3MECPHUMOTI'O IIPHU3HAKa.

HJ[3 Nel2 «Hucnosvle xapakmepucmuku 2eHepaIbHbIX RAPAMEmpPOos)

ITo nanubIM, momydeHHbIM B /I3 Nel 1, onieHuTe reHepanbHble TapaMeTpbl: HAMAUTE CpeaHee,
JUCIIEpCHs, CpeJIHEE KBAAPATUYHOE OTKIIOHEHHUE, aCUMMETPHS, IKCLECC, MO/IA, MEINAHA,
Kod(duIMeHT Bapuanuu ajs npusHakoB X u Y. OLEHUTE CTETIeHb OTKJIOHEHUS IMITUPUIECKOTO
pacrpeneneHust 3TOro U3MEPUMOTO MPU3HAKA OT HOPMAJIBLHOTO PaCIpeeICHUs.



M sToro 3anonHuTe Tabnuiy «Pacder BEIOOPOUHBIX OI[EHOK MPU3HAKOB» U IIPOBEINTE
pacueThl UCIPABIICEHHBIX OLICHOK M'eHepalbHbIX MapameTpoB. Caemnaiite BbIBOA 0 KO3 uIeHTe
BapHallHH.

H/[3 Nel3 «IIpoBepKa CTATHCTHYECKUX THIIOTE3»

ITo nanHbIM, osryuyeHHBIM B /13 Nell u 12, npoBecTH CTaTUCTUYECKYIO IPOBEPKY
CTaTUCTHUYECKON T'MITOTE3bI O HOPMAJIbHOM paclpe/ie]IeHny U3MEPSeMOro MpU3HaKa 1o
CJICAYIOUIMM KPUTEPUSM: a) CpelHEMY KBaJpaTHUHOMY OTKJIOHEHHIO, 0) pazMaxy
BapbUPOBaHUS, B) IIOKA3aTEJIIM UCIPABIEHHBIX aCUMMETPHHU U 3Kcliecca, I') Kputeputo [Iupcona
%* (ypOBeHb 3HAUMMOCTH TIPHHATH paBHbIM 0.05). B cllydae NPUHATHS TUIOTE3BI O
HOPMAJIbHOCTH pacIpeieleHHs] HAUTU JOBEPUTEIbHbIE HHTEPBAJIBI ISl MATEMAaTH4YECKOTIO
OKHMJIaHUSI M CPEHETO KBAJAPATUYHOTO OTKJIOHEHUSI MpU YpoBHE Ha&xHOCTH 0.95.

HJ[3 Nel4 «Bvisaicnenue KoppeaayuoHHOU 3a6UCUMOCHU USMEPUMBIX RPUIHAKOB)

[To nanHbIM 3aaun, uccnenyemoi B MJI3 NeNe 11-13,  naiitu u 3anucats B
KOPPEJSILIMOHHY0 Ta0IMIly YCIOBHbIE cpeaHue. Ha koppessinoHHOM 110Jie TOCTPOUTh JIMHUU
perpeccuu. HaiiTi ncnpaBieHHBIH KOPPEISIHOHHBIN MOMEHT U KO3 (OUIIMEHT KOPPETISAIIHH.
[TpoBepuTh runoTe3y 0 HE3aBUCUMOCTH NpU3HakKoB X u Y (ypOoBEHb 3HAUUMOCTH NPUHAThH
paBubM 0.05). Paccunrars ko3 duninenTs! tuHeHou perpeccun (X Ha Y wm Y Ha
X).IlpoBepuTh 3HAaUUMOCTh YpaBHEHUs perpeccuu. HailTi 1oBepuTenbHbIe HHTEPBAIbI IS
K03 PULIMEHTOB KOPPEIALMU U IMHEHHOM perpeccunt (mpu yposHe Haa&xHoctu 0.95).



puiioxkenne 2

OIIeHO‘lHBIe cpeacrea AJisi MpoOBECACHUSA HpOMe)KyTOqHOﬁ aTTeCTallumn

a) Ilnannpyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHBIE CPEACTBA /ISl IPOBEAeHHA
NPOMEKYTOYHOM aTTeCTALMU:

CTpyKTypHBIi
JJIEMEHT
KOMIIETEHIIH

[Inanupyemsie
pe3yabTaThl
o0yueHus

OneHouHble CpeacTBa

METO/bI
JeATeIbHOCTH

MAaTEMATHYIECCKOI0

aHaJIu3a

OIIK-1 — cnocoOHOCTL NPUMEHATh €CTeCTBEHHOHAYYHbIEe W 00IIeMHKeHEPHbIe 3HAHMS,

H MOAEJMPOBAHUA B MNpPodecCHOHATbHOMI

OIIK-1.1: Pemaer
CTaHJapTHbHIC
npo¢eCCuOHANTBHBI
€ 3aJa4U C
MIPUMEHEHUEM
0OIIENHKEHEPHBIX
3HAaHUU

- OCHOBHBIE TTIOHSTHS
M METOJIBI
JIMHEIHOM,
BEKTOPHOU aJreOpbl
¥ aHAITUTHYCCKOM
reoOMeTpHH;

- OCHOBHBIE TIOJIOXKE-
HUS TEOPUH TIpejie-
JIOB U HETIPEPHIBHBIX
byHKIUH, rpaguKu
OCHOBHBIX
3JIEMEHTAPHBIX
GbyHKIMA 1 UX
CBOMCTBA;

- OCHOBHBIE T€OpE-
MbI TuddepeHu-
aJIIbHOTO U MHTE-
IpajJbHOTO UCYHCIIE-
Hus QyHKIUN OJHOU
U HECKOJIBKHMX IEpe-
MEHHBIX, METO/IbI
muddepeHIranbHOT
0 UCYMCIICHUS
UCCIIEI0BaHUS
(GyHKIUH, OCHOBBI
YHCIIEHHBIX METOJIOB
BBIYHCIICHUS
OIIpEAEIEHHBIX
HHTETpaoB,

- OCHOBHBIE THIIBI
OOBIKHOBEHHBIX

TeopeTuueckne BOMPOCHI 1JIsi IK3amMeHa B 1
cemecTpe

1. Matpuupl. Bunbl Matpuil. JleicTBust Haf
MaTpUIlaMU.

2. Onpenenutens. OnpeneneHue, CBOMCTBA
OTIpEICTTUTENS.

3. HeBwipoxxaenHnas marpunia. OOpaTHas MaTpuIa.
Panr matpunel.

4. CucteMbl IMHENHBIX ypaBHEHHU. OCHOBHBIE
nosstus. CoBmectHocTh CJIAY.

5. PemreHne cucreM JTMHEHHBIX YPaBHEHU.
Matpu4HbIli METOA.

6. Perienne cuctem JTMHEHHBIX YpaBHEHU.
®opmynsl Kpamepa.

7. PemieHne cucteM JTUHEHHBIX YPaBHEHUN
MetozioM ["aycca.

8. CucTeMbl TMHEHHBIX OHOPOIHBIX YPAaBHEHHM.

9. Bekropsl. JInHeitHbIe onepaiuu Haja
BEKTOPaMHU.

10. IIpoeknus BekTopa Ha ocb. Moy BEKTODA.
Hanpasisromuye KOCUHYCHI.

11.CkanspHoe npou3BeieHuE BEKTOPOB, €TO
cBoricTBa. [IpunoxkeHus cKaasipHOro
NPOU3BEACHUS B TEOMETPUH, (PU3HKE.




CTpyKTypHBII [Lnanupyembie
JIEMEHT pE3yJIbTATHI OueHouHBIE CpeCcTBa
KOMIIETCHIIUU 00yueHus
middepenmanbabIX | 12.BekropHoe mpon3BeaeHne BEKTOPOB, €T0
YPaBHEHUU U cBoricTBa. [IpuinokeHust BEKTOPHOTO
METOJIbl X IIPOU3BEICHUS.
peleHus;
13. CMmemianHOE IPOU3BEEHUE BEKTOPOB, €r0
- OCHOBHBIC cBorcTBa. [IpunokeHns cMemanHoro

I10JIOXKEHUS TEOPUU

PAIIOB;

- OCHOBHBIE TIOHSITUS
TEOPHUH
BEPOATHOCTEH U
MaTeMaTH4eCKOn
CTaTUCTUKU

IIPOU3BEICHUS.
14.YpaBHeHuUs NPSIMON HA IJIOCKOCTH.
15.YpaBHEHU IIIOCKOCTH B IPOCTPAHCTBE.
16.YpaBHEeHUs IPSAMON B IIPOCTPAHCTBE.

17.B3arMHOE pacroyioKeHue MPsIMbIX U
IUIOCKOCTEH. YT0oa Mexay HuMu. Paccrosinue ot
TOYKH JI0 MPSMOM, TIIOCKOCTH. Touka
nepeceyeHusl MPsSIMOil U MII0CKOCTH.

18. KpuBbIe BTOPOro nopsijika: OKpy>KHOCTb,
ayiric, runepOoa, nmapadona, ux
reOMETPUUYECKUE CBOMCTBA U yPAaBHEHUS

19. @ynkius. Crnocobs! 3aganus. O6nactb
onpezeneHus. OCHOBHBIE 2JIEMEHTApHbBIE
(GyHKIIUH, UX CBOWCTBA, TpaQUKH.

20.Ilpenen ¢pynkuuu B Touke. [Ipenen pyHkuu B
6eckoHeyHocTH. OTHOCTOPOHHHUE TPEEIbI.

21. beckoHeyHO Masble M OECKOHEYHO OOJIbIINE
byHKIUH, CBsI3b MEX1y HUMU. CBOMCTBa
0ECKOHEYHO MaJIbIX (PYHKLHUH.

22. Teopemsl o0 npenenax. Packpeitue
HEOIPEACIEHHOCTEN.

23.3aMeuaTeNbHbIe PEEIbI.

24. CpaBHeHHE OECKOHEYHO MaJIbIX (PYHKITUIA.
OKBUBaJIEHTHbIE OECKOHEYHO MaJible (PyHKIIMH
Y OCHOBHBIE TeopeMbl 0 HUX. [IpuMeHenue k
BBIUHCIICHUIO TIPE/IENIOB.

25. HenpepbIBHOCTH (DyHKIIMH B TOUKE. TOUKH
pa3pbiBa U UX KJacCUPUKAIUS.

26. OCHOBHBIE TEOPEMBI O HEMTPEPBIBHBIX
¢bynkusax. ColicTBa GyHKIUN HEPEPHIBHBIX
Ha OTPE3KE.

27.TlpousBoHast PyHKITNHU, €€ TEOMETPUICCKUN 1
¢bu3nvecKuit CMbICII.

28. YpaBHEHMS KacaTE€IbHOW U HOPMAJIA K KPUBOIA.
JuddepenunrpyeMocts GyHKIUU B TOUKE.

29.ITponsBoaHast CyMMBbI, Pa3HOCTH,
MPOU3BEACHNUS, YACTHOTO (PYHKITHIA.
[Tpon3BogHAs CIIOKHON M 00paTHOM (PYHKITHH.




CTpyKTypHBII
AJIEMEHT
KOMITETCHIIUHT

[Lnanupyembie
pe3yJIbTaThI
00yueHus

O1eHOYHEIE cpe€acTBa

30. AuddepeHnnpoBaHre HESIBHBIX U
napaMeTpUUecKy 3alaHHbIX QYHKITUI.

31. Jlorapudmuueckoe nuddepeHpoBaHue.

32.ITIpon3BOJHBIE BBICIIUX MOPSIIKOB.

33. uddepennnan ¢pynkmun. ['eomerpuueckuit
cmbich nuddepenmana. OCHOBHbBIE TEOPEMBI
o muddepennmanax.

34. [Ipumenenne nuddepennmana K
NPUOIINKEHHBIM BBIYUCIICHUSIM.

35.OcHoBHBIE TeOpeMbl AU PepeHInanbLHOro
ucuucnenus: Pomrs, Jlarpanxa u Komm.

36. I IpaBuno Jlonurans.

37. Y crnoBUst MOHOTOHHOCTH (DYHKITHIA.
OkctpemyMmbl pyHk1mii. Heodoxomumoe u
JIOCTAaTOYHOE YCIIOBHS SKCTpeMyMa (DyHKIIHH.

38. Hanbosnbiliee 1 HaMMeHblIIee 3HaUCHUs
(GYHKIIMM Ha OTpE3Ke.

39. BemmykuiocTs rpaduka ¢yHkiun. Touku
neperu6a. HeoOxoaumoe u njocraTouyHoe
YCIIOBUS TOUYEK Meperuda.

40. AcuMnToTHI rpaduka GyHKIHH.

TeopeTnyeckne BONPOCHI 1JIsl 3a4eTa ¢

OLICHKOM BO 2 cemecTpe

1. IlepBooOpaznas. Heomnpenenennsrit
UHTETpal M ero cBoicTBa. Tabmuua
OCHOBHBIX HHTETPAJIOB.

2. OCHOBHBIE  METOJABl  MUHTETPUPOBAHUS:
3aMeHa EPEMEHHOMN U HHTErpUPOBaHUE TI0
YaCTSM.

3. HuterpupoBaHue palMOHAIBHBIX
byHKIHi.

4. HuTerpupoBaHue  TPUTOHOMETPUUYECKUX
(bYyHKIMHA.

5. HurerpupoBanue UppalMOHATIBHBIX
(bYHKIMHA.

6. OnpeneneHHbI MHTErpal Kak Mpenern
MHTETPaJIbHON CYMMBI, €r0 CBOMCTBA.

7. @opmyna  Heioroma —  JlelOHuma.
OCHOBHBIE ~ CBOWCTBAa  OIpPENEICHHOTO
WHTETpaa.

8. Brbluncrnenue omnpeneneHHOro HHTErpaia
(3amMeHa MepeMeHHOM, UHTErPUPOBAHUE TIO
yacTsaM). MHTerpupoBaHHMEe YETHBIX U
HEYeTHBIX (yHKIMH B CHUMMETPUYHBIX

npeenax.
9. HecoOcTBeHHBIEC HHTETPAITHI.
10. I'eomerpuueckue u dusnueckue

MPUJIOXKEHHUS OTIPEEIIEHHOT0 HHTErpasa.




CTpyKTypHBII
AJIEMEHT
KOMITETCHIIUHT

[Lnanupyembie
pe3yJIbTaThI
00yueHus

O1eHOYHEIE cpe€acTBa

11.

12.

13.
14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.
26.

27.

28.
29.

30.

31.

32.

33.

Ob6nacte ompeneneanst DOHIL.  Tlpenen,
HernpepbIBHOCTh.  CBoicTBa  (QYHKIHUH,
HEIPEPBIBHBIX B OTPAHUYEHHON 3aMKHYTON
obnacTu.

YacTHble NPOU3BOAHBIE IEPBOIO MOPSIIKA,
UX T€OMETPUYECKOE UCTOJIKOBAHHUE.
YacTHble NPOM3BOAHBIE BBICIINX OPSAIKOB.
HuddepennupyeMocTsb u MTOJTHBIN
muddepeHnman GyHKIUN.

[Ipumenenue nonHoro auddepeHnmana K
PUOIMKEHHBIM BBIUMCJICHUSIM.
JuddepeHnpaibl BEICIIUX TOPSIKOB.
[TpousBoHas cnoxkHou (yHKIuu. [ToHas
MIPOU3BOIHASL.

WHBapnaHTHOCTh bopmbI IIOJIHOTO
nuddepenmuana.

JuddepeHnmrpoBanue HeIBHON (PyHKITHH.
KacarenbHass mJI0CKOCTH M HOpMallb K
MIOBEPXHOCTH.

OKCcTpeMyM (YHKIMH ABYX MEPEMEHHBIX.
HeoOxoqumoe u J0CTaTOYHOE YCIOBHE
AKCTpEMyMa.

YcnoBHBII DKCTPEMYM. Meron
MHOXkUTENEH Jlarpanxka.

HaubGonbimee u HauMeHblee 3HAYEHUS
(GYHKIMHU B 3aMKHYTOH 00JIaCTH.

JIBOMHOM MHTErpai: OCHOBHBIE NOHATHUS U
OIPEEIICHUS.

I'eomeTpryeckuii ¥ (QU3NYECKUI CMBICI
JIBOITHOT'O MHTETpaIa.

OcCHOBHBIE CBOMCTBA IBOMHOTO HHTETpAJIA.
Bberluncnenue  IBOMHOrO HMHTErpaja B
JIEKapTOBBIX KOOpAUHATAX.

Bbluncnenue  BOMHOrO HMHTErpana B
MOJIIPHBIX KOOPAWHATAX.

[IpunoxeHust ABOMHOTO MHTETpAaa.
TpoitHOM WHTErpaia: OCHOBHBIEC TOHSATHS,
CBOMCTBA.

Beluucnenue TpOWHOrO HHTErpajia B
JIEKapTOBBIX KOOpAUHATAX.

3aMeHa  NEpEeMEHHbIX B TPONHOM
MHTErpae. Brruucnenune TPOMHOTO
UHTETpaJla B IIWIMHAPUYECKUX U
c(hepruyecKkux KOOpIUHATAX.
['eomerpuueckuii U (U3NUECKUN CMBICT,
MIPUJIOKEHUSI TPOMHOIO UHTETpalia
Yucnossle psanpl. CXOAMMOCTh M CyMMa
psana. CBOMCTBaA PSIIOB.




CTpyKTypHBII
AJIEMEHT
KOMITETCHIIUHT

[Lnanupyembie
pe3yJIbTaThI
00yueHus

O1eHOYHEIE cpe€acTBa

34.

35.

36.

37.

38.

39.

40.

41.

42.

Pan reoOMeTPUYECKON MPOTPECCUM.
HeoOxomumplii  Mpu3HAK  CXOJUMOCTHU
YUCIIOBOTO psana. ['apmoHnyeckuii ps.
JocratouHple  NpU3HAKU  CXOJAMMOCTHU
3HAKOMOJIOKUTENbHBIX psAnoB. [lpuszHaku
cpaBuenus. [Ipusnak [Jamambepa.
Hocratounble  MpU3HAKU  CXOJAMMOCTHU
3HAKOIOJIOKUTEIIbHBIX PAIOB.
PannkansHbIi MPU3HAK Kommn.
NuTterpanbusiii npusHak Koiu.
3HaKouepeyoMecs U 3HaKOIIEpEMEHHBIE
psanel. [Ipusnak JleliOnuma. AGcomoTHas 1
YCJIOBHAsi CXOAUMOCTb PsI/Ia.
QOyHKIMOHAIbHBIE PAIBL. Ob6nactb
cxonumocTtu. Crenennbie psabl. Teopema
AGens. Pammyc cxomumoctu. CBoiicTBa
CTEIEHHBIX PSJIOB.

Psnpr Teitnopa u Maknopena. Paznoxkenue
(YHKIMIA B CTETICHHBIC PSIBI.
[IpuMeHeHHe  CTENEHHBIX  pAIOB B
MPUOJIMKEHHBIX BBIYUCIICHUSX.
Tpuronomerpuueckue psasl. OnpeneneHue
KOA(p(UIUEHTOB  TPUTOHOMETPHUYECKOTO
psaa. YcioBue pas3noKuMocTd GyHKIUHN B
psan Dypee.

Psanpr dyppe nns 4ETHBIX U HEYETHBIX
¢yukuuii. Paaslt @ypee ans  QyHKIMH
MPOU3BOJILHOIO Tepuoaa. Paznmoxkenue B
psaa @ypbe HENepUOANUECKUX (PYHKIIHM.

TeopeTnyeckune Bompocsl 1715 IK3aMeHa B 3

cemecrtpe

Huddepenunansabie YpaBHEHUS:
OCHOBHBIE TIOHATHA. 3aJayM, IPUBOLSAIINE
K 1uddepeHIaTbHbIM YPaBHEHUSM.

Teopema CYILLIECTBOBaHUS u
€IMHCTBEHHOCTH pelieHus
muddepeHIaTbEHOTO YPaBHEHHMS.
YpaBHeHUs c pa3IenAOMUMHCS
NIEPEMEHHBIMH.

OpnHoponHbIe nudepeHnnagbHble
ypaBHeHHs | mopsaka.

JIuneitHbie YpaBHEHUS. YpaBHeHust
bepnymu.

VYpaBHeHue B MOMHBIX AU depeHImanax.
JuddepeHnnanbaple ypaBHEHUS BBICIIMX
HOPSIIKOB: OCHOBHBIE TIOHSITHSI.




CTpyKTypHBII
AJIEMEHT
KOMITETCHIIUHT

[Lnanupyembie
pe3yJIbTaThI
00yueHus

O1eHOYHEIE cpe€acTBa

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

YpaBHEHHUs], JONYCKAIOIIUE IMOHUKECHUE
IopsaKa.

Jluneiinbie muddepeHIanbHbIe
ypaBHEHHsI BBICIINX TOPSIKOB. JIMHEHbIC
OJIHOPOJIHbIE nuddepeHnanbHbIe

ypaBHEHUS 2, N-Io MOPSIIKOB.
WNurerpuposanue JIOJY ¢ mocrossHHbIMU
koa(urmenTamu.

Jluneiinbie Heognopoausie Y. Ctpykrypa
obmero pemenus JIHY.

Meton BapHaluu IIPOU3BOJIBHBIX
MTOCTOSIHHBIX.

Nurerpuposanune JIHAY ¢ mocTosHHbIMU
kod(duimeHTaMid M TPABOM  YaCTHIO
CHEIMAIILHOTO BUJA.

Cucremsl muddepeHIanbHbIX YpaBHEHUH.
Teopema CyIIECTBOBAHUSA u
€AMHCTBEHHOCTH pelIeHHUs. Meron
UCKJIIOYEHUS JUIsl PEIIEHUsS HOPMaJIbHbBIX
cucteM nuddepeHIuanbHbIX ypaBHEHUH.
DNeMEHTbI KOMOMHATOPUKH:
[IEPECTAHOBKHU, Pa3MEILEHUS, COUETAHHUS.
OCHOBHBIE MTOHATHS TEOPUN BEPOSTHOCTEH:
UCIIBITAHUE, coObITHE, BEPOSATHOCTD
COOBITHA.

JeiictBuss Hag coObITHsAMH.  AnreOpa
COOBITHH.

Teopembl  CIOKEHUS M YMHOXXECHHSA
BEPOSITHOCTEM.

®opMyna noaHo BeposaTHOCTH. Popmyna
beiieca.

ITocnenoBareabHOCTH HE3aBHCHMBIX
ucneiTanui. @opmyna beprysum.
Crny4aiiHble BETUYUHBL, UX BUBL.

Pan pacrpeeneHus. OyHKIUSA
pacripenenenusi, ee cBoicTBa. IImoTHOCTH
pacrpeieNieHus, CBOMCTBaA.

UucnoBble XapaKTEPUCTHKU  CIy4YailHBIX
BEJIMYMH: MaTeMaTH4YeCKOe OKHUJaHUE,
JUCIIepCusi, CpelHee  KBaJApaTH4YECKOe
OTKJIOHEHHUE.

HopmanbHblli  3aKOH  paclpeneseHus
CIIy4allHON BEINYHHBI.

Cucremsl cCIydalHBIX BEIWYUH. 3aKOH

paclpeaeneHus. UYucnossle
XapaKTEPUCTUKNA  CHCTEMBI  CIy4YalHBIX
BEJINYMH. 3aBUCUMOCTh CIIy4alHBIX

BCJIMYHH.




CrpyKTypHBIIH [Inanupyemslie
3JEMEHT pe3yabTaThl OueHouHbIE CpecTBa
KOMIIETCHIIUU 00yueHus
26. Ilpenmer MaTeMaTHUYECKOM CTATUCTUKHU.
['eHepasibHass COBOKYMHOCTh M BBIOOpKA.
BapuanuvoHHbii pAn. [Tonuros.
['ucrorpamma. Owmmnupudeckass (QyHKIUA
pacnpeeseHusl.
27. CTaTUCTUYECKUE OLEHKH MapaMeTpoB
pacnpeneneHus TreHepaJbHOU
COBOKYIIHOCTH.
28. CratucTuyeckas IIPOBEPKaA THUIIOTE3.
Kpurepuii cornacus. Kpurepuii [Tupcona.
29. KoppenauroHHbIN aHaIu3. DMIUPHUUIECKUI
KO2(DPUITUEHT KOPPEISALIHUHN.
30. Haxoxxnenune  ypaBHEHUs  JIMHEHHOH
perpeccuu METOA0M HaWMEHbIINUX
KBaJIpaToB.
OIlK-1.2: - pelath 3a1a4u 110 | IIpumepnvie npakmuueckue 3a0anus 014
[Ipumensier HA3y4aeMbIM IK3AMEHA U 3auema:
METO/IbI TEOPETUUECKU
+ - —
MOJENHPOBAHHS | pasiienam; 1. Pemuts MatpuuHoe ypaBHeHue X+3(A-B)=4C,
MaTeMaTHYECKOTo rae
- 00cyx1aTh
aHanu3a Juist 1 3 3 g 3 6
CIIO0COOBI A= _ —
pelieHus 3a1a4 B = = =
5 PeKTUBHOTO -2 -4 -7 5 -39
npodeccroHanbHO ) )
. pelieHus
1 NesTeNbHOCTH
nuddepeHIaIbHbIX

YPaBHEHUU U UX
CHCTEM; OTIPEICTIATh
3¢ (HEeKTUBHOCTh
pelICHUS 3a/1a4H,
MOJY4YEHHOTO C
MIOMOIIIBIO
YHCIIEHHBIX
METOJIOB;
pacrno3HaBaTh

3¢ PeKTUBHBIC
pe3yNbTaThI
o0paboTku
IKCTIEPUMEHTATbHBI
X JJAHHBIX OT
He?((HEKTUBHBIX;

- BIaJIeTh
MPAKTUYECKUMU
HaBBIKAMHU
HCHOJb30BaHUSI
MaTeMaTHUYECKHX

2. PemmTh cucTeMbl TUHEHHBIX anreOpanyeckux
ypaBHeHHi 1o popmynam Kpamepa, MaTpudHbIM
METOJI0OM, MeToioM ["aycca:

3x, +4x, +2x; =3
2x, —x, = 3x;,=-3

X, +5x, +x;,=-2
3. JlaHbl KOOpAMHATHI BEPIIUH TUPAMUbI
A A,
A(1;3;6), 4,(2:2;1), 4;(-10;1), A,(—4;6;-3).

Haiitu:

1) nmuHy pedpa A4, ;

2) yroa Mexny pedpamu Ady oy A,

3) yroa mexay pedpom Ady y TPaHbBIO A4, ;
A A, A4,

4) momaae rpaHu ;




CTpyKTypHBII
AJIEMEHT
KOMITETCHIIUHT

[Lnanupyembie
pe3yJIbTaThI
00yueHus

O1eHOYHEIE cpe€acTBa

MOHATUH U METOJ0B
(M3y94aemMbIx
pa3nenon
MaTEeMAaTHUKH) TIPH
pelieHuu
MIPUKJIAIHBIX 3324,
- HaBbIKaMU
00001eHus
pEe3yNIbTaToOB
pelIeHus,
pE3yNIbTaToOB
00paboTku
CTaTHUCTUYECKOTO
IKCIIEPUMECHTA;

- crocobamMu
OLICHUBAHUS
3HAYUMOCTHU U
MPaKTUYECKOMN
MIPUTOTHOCTH
MTOJTYICHHBIX

pe3yNbTaToB;

- HaBBIKaMH
MOCTPOEHUS U
peleHus
MaTeMaTHUYEeCKUX
MoJienen

5) o0beM nmupamMuIBbL.

4. B TpeyronbHuke ¢ BepmuHamu A(2,1), B(5,3),
C(-6,5) HaliTK IMHY BBICOTHI U3 BEPUIMHBI A.
5. HanucaTe KaHOHMYECKHE U
[apaMeTpUUECKUe ypPaBHEHHUS MIPSIMOH,
npoxoasiien yepe3 Touku M(2,1,-1) u
K(3,3,-1).
6. CocTaBUTbh YpaBHEHHUE TIIOCKOCTH,
npoxosuiei yepes touku A(1,0,2), B(-
1,2,0), C(3,3,2).
7. Jloka3atrb, 4TO NpSIMBIE IAPAJIICIIbHBI:

x+2 y-1 =z {x+y—z=0
Iy

3 ) x—y—=5z-8=0

8. HaiiTu yron Mexy npsiMoii, mpoxosiien
yepes Touky A(-1,0,-5) u rouxy B(1,2,0), u
MJIOCKOCTBIO X-3y+7z+5=0.

9. Omnpenenuts TUI KPUBOU 2-r0 MOpSAIKA U
IIOCTPOUTD JIUHUIO:

x° =9y +2x+18y+73=0
2x* +3y° —4x+6y—-7=0
y?—4x-2y-3=0

10. Beruucnure npenenst:

4 . .
a) lim 1+4x—x :6) lim 3x arcsm?x B
x> x +3x7 + 2x* ¥-0 COSX —COS” X
T
x—3 x_3

v dy v dx—x2
11. Haiinute d_ st pyHKIMiA: a) Yy =e .
X

6) J¥= ctg2t,
) {y = ln(sin2t).

12. Bounenats:  a) —~3+i, 6) (1—i)*.

13. Haittu Heonipeien€HHbIA  UHTErpaI: a)

Isin3x-cos§xdx, 0) j(l_c_osx)?dx.B)
X—Ssmx)”

I(2x+5)~exdx.




CTpyKTypHBII
AJIEMEHT
KOMITETCHIIUHT

[Lnanupyembie
pe3yJIbTaThI
00yueHus

O1eHOYHEIE cpe€acTBa

14. Beruncnuth onpeesieHHbli HHTErpal
B0 iy

'! Vx®+5
15. BeruucinuTh onpeaeieHHbIA HHTErpal

I4x -arcsinxdx -

16. Haiitu momaap Qurypel, OrpaHU4EeHHOI

2
auausaMuA: X =4, Y7 =4x.

17. I3MeHuTh HOpi[[[OK WHTETPUPOBAHUSA

_fdy j fdx+jdy jfdx
R N

18. Berauciants

”% D:x<y<+yl-x7,x>0.

19. HaiiTi 1 mocTpouTh 00J1aCTh ONpeAeIeHUS

byHKIHH u=+9-x>-y’ +(x—y)3.

20. Haiftu mnonubeii nuddepenuman  QyHKIUU:

z=x> Iny —sin2xy.

21. HaliTu yacTHbIE TPOU3BOAHBIC TEPBOTO
nopsaka (QyHKUIUU:

z=5y +In(x+4y).

22. Hanncatp ypaBHEHHE KacaTeJIbHON IIJIOCKOCTH

¥ HOPMAJIH K TIOBEPXHOCTH Z =+/X" +)° B
touke (3, 4, 5).

23. HccnenoBath Ha SKCTPEMYM (PYHKITHIO

z=x" —2xy+4y3

24. Pemnre 3anauy Kommn:
ycos’ xdy = (y2 + l)dx, y(0)=0.




CTpyKTypHBII
AJIEMEHT
KOMITETCHIIUHT

[Lnanupyembie
pe3yJIbTaThI
00yueHus

O1eHOYHEIE cpe€acTBa

25. Haiigure ob1ee pemieHue

muddepeHimansHoro ypapuenuss  y' +y' =
2x
e,

26. Pemiuth 0IHOPOAHYIO CUCTEMY
g epeHnaIbHbIX ypaBHEHUH]:

x'=6x-—y,
Y =x+4y.

27.1lpu nocraBke c 3aBoja Ha ©Oazy 1000
PaaUONPUEMHHUKOB, ¥ 55 BBILLIM U3 CTPOSI JIaMIIbL.
HaiiTu BepoOATHOCTH TOrO, YTO B3SITHIM HayAady
MPUEMHHK OyJeT UCIIPABHBIM.

28. IlaTHaAATh YK3aMEHAIMOHHBIX OUJICTOB

COZIEpKaT 10 2 BOIPOCa, KOTOPhIE HE
HOBTOPSIIOTCS, 9K3AMEHYFOIUICS 3HACT TOJBKO 25
BOIIPOCOB. HaiiTi BepoSATHOCTH TOTrO, YTO IK3aMEH
OyJer caaH, eciii JJIsl 3TOTO JI0CTATOYHO OTBETUTD
Ha J[Ba BOIIPOCA OJTHOTO OHIIeTa.

29. IIpuHUMaeM BEpOSTHOCTH POKACHUS
MaJIbYMKa U AEBOYKH paBHbIMH. Haiitu
BEPOSITHOCTH TOTO, UTO cpenu 10 HOBOPOXKIEHHBIX
6 OKaXyTCsl MAJIbYUKAMHU.

30. Jlan 3aK0OH pacnpenenaeHus: JUCKPETHON
CITy4ailHON BEJIMYMHBIL:

x: | 110 | 120 | 130 | 140 | 150

p: (01 (02103 (02 ]0.2

BBIYHCJINTDb €€ MAaTEMATHUYCCKOEC O KN AAHUC,
JAUCIICPCHUIO U CPECAHEC KBAAPATUYICCKOC
OTKJIOHCHHUC.

31. Mana ¢yHKUMA pacnpeeneHust HenpepbIBHON
CIIy4alHOM BeIU4YMHBI X

0 npu x<0
0,25x*(x+3) npu O<=x<=1

F(X): 1 npu x>1




CTpyKTypHBII
AJIEMEHT
KOMITETCHIIUHT

[Lnanupyembie
pe3yJIbTaThI
00yueHus

O1eHOYHEIE cpe€acTBa

Haiitu miotHOCTS pactpenenenus f(x), mocTtpouth

ee rpaduk, BEpOSTHOCTh MOMAJaHUS B 33JaHHBIN
o
unrepnain [0,5; 2], Mx, Dx, X,

32. 3agaHo pacnpeaesieHue BepOATHOCTEM
JIUCKPETHOM JBYMEPHOM CIy4ailHON BEJIMYMHBI:

Y\X |2 5 8

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

0,8 |0,05 0,12 0,03

HaiiTn 3aK0HbI pacnpenesieHus: COCTaBIISIOIINX,
KO3 PHUIHUEHT KOPPEIALIUT

33. Ilo BeIOOpKE NpU 33JJAHHOM YPOBHE
3Hauumoctu o = 0,05 mpoBEepUTH IO KPUTEPHIO
IInpcona runore3y 0 HOpMaJIbHOM
pacrpeieIeHuy TeHEPAITbHOM COBOKYITHOCTH. B
Clly4ae MPUHATHS TUIIOTE3bl O HOPMAJIBHOM
pacnpeelIeHuy HallTh JOBEPUTEIbHbBIE
MHTEPBAJIBI ISl MATEMaTUYECKOTO OKUJAHUS a
U CPEHET0 KBaJpaTUYECKOro OTKJIOHEHUS ©
IIpY YPOBHE HAaJEKHOCTH Y =1—a

x, |4 |7 10 |13 |16 |19 |22 |25

n, |6 |11 |14 |22 |20 |13 |9 |5

34. VI3 HOpMaIbHOM reHepaIbHOW COBOKYITHOCTH
u3BJIeueHa BbIOOpKa 00bema 71 =135

143, 121, 135, 132, 120, 116, 115,
143, 115, 120, 138, 133, 148, 133, 134.

Tpebyetcs npu ypoBHe 3HaunMoctu o = 0,05
IIPOBEPUTH HYJIEBYIO TUNIOTE3Y H .o’ =0, =55,
MIPUHSB B KAY€CTBE KOHKYPHUPYIOIIEH THITOTE3HI:
a) H :0°#55,6) H :0°>55 um

H, : 07 <55 B 3aBACHMOCTH OT IIOJY4EHHOTO

3HAYECHUS O .

- IPaKTUICCKUMU
HaBbIKaMU

Ilpumepnuie npukiaonvle 3a0auu u 3a0aHus




CTpyKTypHBII [Lnanupyembie
JIEMEHT pE3yJIbTATHI OueHouHBIE CpeCcTBa
KOMIIETCHIIUU 00yueHus
HCIIOJIb30BaHUS 3agaya 1. 3aBUCUMOCTb ITyTH OT BPEMEHU NpU
MaTCMaTHYCCKUX MPAMOJIMHENHOM JBUKCHUU TOUKHU 3a4aETCS
MIOHSATUN U METO/I0B 1
3 2

(u3yuaempbIx YpaBHEHUEM § = gt +2¢t°-3,r1e § — MyTh B
pas3zaenos
MaTeMaTHKH) IIpA M, a { — BpeMs B . Beiuuciure ee CkopocTh U
peleHnmn YCKOpPEHUE B MOMEHT BpEMEHU ¢ = 4c.
HPUKIJIAJHBIX 3371a4;
- HABLIKAMH 3ananme 2. [Tonymaiite, ¢ IOMOIIBIO CPENCTB
000011eHNS KaKOro pa3Jiejla MaTEMaTUKU MOYKHO PEINTh
pe3yJIbTaToB CJIEIYIOLIYIO 3a/1auy.
pelieHus,
pe3yJIbTaToB «/lns yOopku cHera Ha yJMIax ropoja
00paboTKu UCHOJb3YIOTCSl CHErOyOOpouHble MalIMHbI. OHU
CTaTUCTUHCCKOTO paboTarT B TEYEHUE CBETIIOr0 BPEMEHH CYTOK C 6
IKCIHCPUMCHTA, 10 18 4yacoB ¢ MOCTOSTHHON CKOPOCTBIO yOOpKH
- criocobamu 3

cuera 400 (m°/4). I3MeHeHne oObeMa cHera,
OLICHUBaHMS

3HAYUMOCTHU U
MPaKTUYECKOMN
MIPUTOTHOCTH
TTOJTYYEHHBIX
pe3yNbTaToB;

- HaBBIKaMH
MOCTPOEHUS U
peleHus
MaTeMaTHUYEeCKUX
MoJienen
MPUKJIAIHBIX 3a70a4

BBINA/IA0IIEr0 Ha YJIMIIBI TOpPOJa B ropoJie B

TCYCHHUEC CYTOK, MOXHO OIMMCATh YPABHCHUCM

S o0 -5t
d

t rIe S()
BBINABILETO 3a BpeMs f (B yacax), 0€1£24. B
MoMeHT BpeMenu ! =0 Ha yiuiax ropoja Jexur
1000 M> cHera. YcTaHOBHTE COOTBETCTBHE MEXKY

BPEMEHEM [ U 00BEMOM CHCTAa, JICXKaAIICro Ha

S(I) .

— 00BbeM cHera (B M°),

yingax ropoaa

CocTaBpTe MaTeMaTHUECKYIO MOZEIb ATOU 3a7a4n
U peluTe €.




3anaua 3. /{5 pemenus 3aauun caenante
CXEMaTUYECKUN YEPTEK U MOTYyUUTE
(GYHKIIMOHATIBHYIO 3aBUCUMOCTD I10 YKa3aHHIO K
3ajaue. Haiiaure o6macTs onpeaeneHus 3Toi
GyHKIIUY 110 CMBICTY 3aa4d. Berauciaute
3HAYEHUS 3TON (PYHKIMH MIPH TPEX PA3THUHBIX
3HaueHUsX aprymenTa. Mccnenyiite GpyHKIHIO Ha
HauOoJiblliee U HauMeHblee 3HaueHus. OTBEThTE
Ha BOIPOC 3a/1a4H.

«Cedenue ToHHES UMeeT hopMy
MPSIMOYTOJIbHHUKA, 3aBEPLUICHHOTO MOIYKPYTOM.
[Tepumetp ceuenust 18 m. IIpu kakom paauyce
MOJIyKpYyTa IJIOMaaAb ceuyeHus Oyaer
HauOoJIbIIIEH ?»

O603HaubTe pagnyc NoIyKpyra yepes " u

BBIPA3HUTE ILIOMAAb © CEUeHHs KaK QYHKIIHIO OT
re S =5(r) )

3ananne 4. CocTaBpTe QITOPUTM PELICHUS
JUHEHHOTO 0JTHOPOAHOTO JU(PEepeHITHATBHOTO
YpaBHEHHS C TIOCTOSSHHBIMHU KO3 (DUIICHTAMH.

3agaua 5. [{nst u3yueHus: KOTMYECTBEHHOTO
npu3Haka X W3 reHepalibHOW COBOKYITHOCTH
u3BJIeYeHa BEIOOpKA Xx,,---, x, oObema 7,

UMEIOIIas TAHHOE CTATUCTHYECKOE
pacnpeeneHue.

1). ITocTpoiiTe MOJUTOH YacToT.

2). IlocTpoiiTe SMIUPUIECKYIO (PYHKIIHIO
pacmpeeneHusl.

3). IocTpoiiTe ructorpaMmy
OTHOCHUTEJIbHBIX YacTOT.

4). Haiigute BEIOOpOYHOE CpesiHee X ,
BBIOOPOUHYIO Aucnepcuto D, BLIOOpOYHOE

CpeaHeC KBAAPAaTHICCKOC OTKJIOHCHHUE O,

2
MCIIPABIIEHHYIO IUCIIEPCUIO S~ U UCIPABIECHHOE
CpellHEE KBAapPaTUIECKOE OTKIOHEHHUE S .

5). llpu 1aHHOM ypOBHE 3HAYUMOCTH O
IIPOBEPHTE 110 KpuTeputo Ilupcona rumnoresy o
HOPMaJIBbHOM PACIIPENEICHUH I€HEPATbHON
COBOKYITHOCTH.

6). B ciiydyae npuHSTHS TUTIOTE3BI O
HOpPMAaJIbHOM PacHpe/iesICHUH HaiiuTe
JIOBEPUTEIIbHBIE HHTEPBAIbI JIs
MaTEMaTUYECKOT0 OKUAAHUSL d W CPEIHETO




CTpyKTypHBII [Lnanupyembie
AJIEMEHT pe3yJIbTaThI OneHoyHbIe CpeacTBa
KOMIIETCHIIUU 00yueHus

KBaIpaTHUECKOT0 OTKJIIOHEHHUSI G MpPH JaHHOM
ypoBHe HajexHocTH Y =1 — o . ([Ipunsare

o =001).

x, |9 |13 |17 (21 |25 |29 |33 |37

1

0) [lopsinok npoBeeHUsI MPOMEKYTOYHOM ATTECTAIUM, IOKA3aTeJ M U KPUTEPHH
OlleHUBAHMS:

[IpomexxyTouHasi arrecTanus IO JUCIHMIUIMHE «MaremMaTuka» BKJIIOYAET TEOPETHUCCKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBEHb YCBOCHHUSI OOYYAIOLIMMHUCS 3HAHUH, ¥ TIPAKTUYECKUE
3aJlaHUsl, BBISBIISIONIME CTEIIEHb CHOPMUPOBAHHOCTH YMEHUI U BIIaJICHHUH, TPOBOIUTCS B (hopme
sk3amena (1 u 3cemectpsl) 1 B popme 3aueTa ¢ oleHKoH (2 cemectp).

DK3aMeH 10 JTaHHOM JUCLUILINHE IIpOBOAUTCA B YCTHOI‘/‘I (bopMe 110 3K3aMCHAallMOHHBIM 6I/IJ'IeTaM,
KaXKIbIi U3 KOTOPBIX BKIIKOYACT 2 TCOPCTUUCCKHUX BOIIPOCA U IBA ITPAKTUYCCKUX 3aJaHU .

IToka3zaTenn u KPUTEPHH OCHUBAHUSA IK3aMEHa U 3a4eTa € OLIEHKOM:

— Ha OLEHKY «OTJIMYHO» — oOOydyamomuiics JEMOHCTPUPYET BBICOKUH  YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYecKoe U TIIyOOKOe 3HaHME
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEpUpyeT
3HAHUSIMH, YMEHUSAMH, IPUMEHSET UX B CUTYaLMsIX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «XOPOII0» — 00yYaroIUICs IEMOHCTPUPYET CPEAHUN YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: OCHOBHBIE 3HaHUS, YMEHHUSI OCBOEHBI, HO JIOMYCKAIOTCSl HE3HAUUTEIbHbIE OIIMOKH,
HETOYHOCTH, 3aTPYJAHEHHUS MPH aHAJUTUYECKHX OINepalusix, IepeHoce 3HaHUM M yMEeHUH Ha
HOBBIE, HECTaHJAPTHBIE CUTYAalIUH.

— Ha OICHKY «YAOBJICTBOPUTEIbHO» — 06yanOHlHI>'ICH ACMOHCTPHUPYCT HOpOFOBBIﬁ YPOBCHBb
C(I)OpMI/IpOBaHHOCTI/I KOMHCTCHL{I/If/’Ii B XOJI€ KOHTPOJIbHBIX MepOHpI/IHTI/IfI AOITYCKAaOTCA OIJ_II/I6KI/I,
MMPOABIACTCA OTCYTCTBHUE OTIACJIBHBIX 3HaHI/II\/’I, YMeHHﬁ, HaBBIKOB, 06yanOHII/II\/’IC$I HUCIBITBIBACT
SHAYUTCJIBHBIC 3aTPYAHCHUA IIPU OINCPHUPOBAHUN 3HAHUAMU U YMCHHUAMHU IIPHU HUX INECPEHOCEC Ha
HOBBIC CUTYyalluH.

— Ha OIICHKY «HEYJA0BJIEeTBOPUTEILHO»— 00yUaIOMUNiCs JEMOHCTpUPYET 3HaHus He O6omee 20%
TEOPETHYECKOTr0 MaTepuaia, JOMyCKAaeT CYIIECTBEHHbIE OIMMOKH, HE MOXET I0Ka3aTh
WHTEJUICKTyJIbHBIC HABBIKM PEIICHUS MTPOCTHIX 3a/1a4 WJIM HEe MOXKET MOKa3aTh 3HAHUS JaXKe Ha
YPOBHE BOCTIPOU3BEACHUS M O0BICHEHUS HHPOPMAIIUH.



