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Pa6ouast nmporpamma cocrasiena Ha ocHoBe ®I'OC BO mo HampaBieHHIO IIOArOTOBKH
27.03.01 CTAHIOAPTU3ALIMSAA U METPOJIOTMS (yposeHp OakanaBpuara) (IpHKa3
Muno6prayku Pocenu ot 06.03.2015 r. Ne 168)

PaGouas mporpamMma paccMOTpeHa u ofo0peHa Ha 3acefanuu Kadeaps! IIpukiannoi
MaTeMaTHKH U HHPOPMATHKH

11.02.2020, mpotokon Ne 6 Mgz
3aB. Ka(beﬂpoﬁ/ ﬁ LN~ C.M. KamgyeHko

PaGouast mporpamma o1o6pena meroxudeckoif komuccueit UEuC
17.02.2020 r. mpoTtoxon Ne 6

Ipencenarens . M.10. Mesun

CornacoBaHo: //
3aB. kadenpoii TexHomornu, cepTUGUKALMT U CEpBUCA aamﬁowneﬁ

gt N.10. Me3un
4

PaGouas nporpamma cocTaBieHa: // ) -
nonent kadenpot [IMuld, kauna. Gpus.-mat. HayK W B.B. llemeroBa

PenenseHnr: 7
. V7
3aB. kadenpoit GU3MKH, KaH. IIEJI. HAYK 7 M.B. Apkyiic




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100pena s peanuzanuu B 2021 - 2022
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoil MaTeMaTuku U HHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii C.1. faz[quKO

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamaHoi MaTeMaTuku U HUHPOPMATHKH

IIporokomor 20 . Ne

3aB. kadempoii C.1. faz[quKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roay Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

IIporokomor _ 20 . Ne
3aB. kadeapoii C.N. Kaguenko

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Kaguenko




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

[lensMu ocBOeHMsA JOUCLUIUIMHBL «MaTremaTtuka» sBIAOTCA: (OPMHpPOBAHUE Yy
oOyyaromuxcst OOUIeKYIbTYpPHOW KOMIIETEHIIMH, BKJIIOYAIONIEH O3HAKOMIIEHHE OakalaBpOB C
OCHOBHBIMM MaT€MaTHUYECKUMH MOHATUSIMH, BOCIUTAHNE BBICOKOM MaTeMaTHUECKOW KyJIbTYpBI,
Oasupyromieiics Ha HMCIOJb30BAHUM OCHOBHBIX 3aKOHOB MaTeMaTHKH B TNPO(ecCHOHATbHOM
NEeSTEIbHOCTH, IPUBUTHE HABBIKOB COBPEMEHHBIX BMJIOB MAaT€MaTHMUYECKOI'O MBIIUIEHUS,
MCIIOJIb30BAaHUE MaTEMaTUYECKUX METOJI0OB M OCHOB MAaTEMAaTHUYECKOTO MOJEIMPOBAHMS B
IPAaKTUYECKON NesATeIbHOCTH, BBIPA0OTKA y OakalaBpOB YMEHMs IPOBOJUTH MaTeMaTHYECKHUM
aHAJIN3 MPUKIAJHBIX 33]1a4 U OBJIAJIEHUE OCHOBHBIMU aHAIUTUKO-TEOMETPUYECKUMHU METOAAMHU
UCCIICIOBAaHMSI TAKKX 3a]1a4.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucnummmaa MaTemaTrka BXOIUT B 0a30BYIO Y4acTh Y4eOHOTO IJIaHa 00pa30BaTeIbHOM
MPOTPAMMBI.

Jnst  w3ydeHus  IUCHMIUIMHBI ~ HEOOXOoAuMbl  3HaHUS  (YMEHHWs,  BJIAJICHUSA),
c(hopMUPOBaHHBIC B pe3yJIbTaTe U3yUCHHUS JUCITUTUIHH/ TPAKTHK:

Hucuumnnuna b1.5.09 Martematuka Bxoaut B 6a30Byro yacth 610ka 1 oOpazoBarenbHOi
MPO-TPAMMBL.

Jlyis ycrnemHoro yCBOSHHUS JAHHON AHUCHUIUIMHBI HEOOXOIMMO, YTOOBI 00yudaeMbIii
BIAJIe]l 3HAHWSIMH, YMCHUSMU W HaBbIKaMH, C(HOPMHUPOBAHHBIMU B TIPOIECCE HW3YYCHUS
MaTeMaTUKH B CPETHEH IIKOJIe

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUTsl U3yUSHHS U CIUTLTNH/TIPAKTHK:

Mertponorus

Pu3nyecKue OCHOBBI U3MEPEHUH U 3TAJIOHBI

DNEeKTPOTEXHUKA U DJIEKTPOHUKA

Meroas! ¥ cpeacTBa U3MEPEHUIN U KOHTPOJIS

3 Komnerenuun ody4aromierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHust

B pesynbTare ocBoeHust IUCHUIUIMHBI (Monyiisi) «MaTtemaTrkay o0yJaroniuiics: JokeH
001aaTh CIeAYIOIUMU KOMIETEHIMSMMU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIIMH

OIIK-1 criocoOHOCTHIO peniaTh CTaHAApTHBIE 331a4l TPO(eCcCHOHABHOM e TEeIbHOCTH Ha
OCHOBEe HH(OpPMAIIMOHHOHN 1 6uOIMorpaguueckoit KyabTyphl C IPUMEHEHHEM
WH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTUMA U C YI€TOM OCHOBHBIX TPeOOBaHUIA
UH(POPMALIMOHHOM 6€30M1aCHOCTH




3HaTh

- OCHOBHBIE TIOHSTHS U METOJIbI JIMHCHHOM, BEKTOPHOH anreopsl U
AQHAJIMTUYECKOU INeOMETPUY;

- OCHOBHBbIE IOJIOKEHUS TEOPUU MPEAETIOB U HENIPEPHIBHBIX (PYHKIMIA,
rpadMKy OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUH U UX CBOMCTBA;

- OCHOBHBIE TeopeMbl AU PepeHInanbHOT0 U UHTErPAIbHOTO HCYHUCIICHUS
(GyHKIMN OHOM M HECKOJIBKHUX MEPEMEHHBIX, METOIbI U (hepeHIInaIbHOTO
WCUUCIIEHUS HCCIe10BaHUs (GYHKLNN, OCHOBBI YMCIEHHBIX METO/I0B
BBIYHCIICHUS OIIPEIETICHHBIX HHTErPaJoB,

- OCHOBHBIE€ THUIIbI OOBIKHOBEHHBIX U (depeHIaTbHbIX YPABHEHUN U
METO/Ibl UX PELICHUS;

- OCHOBHBIE IOJIOKEHUS TEOPUH PAOB;

- OCHOBHBIE IIOHATHUS TEOPUH BEPOSTHOCTEN U MAaTEMaTUUYECKON CTaTUCTUKU

YmMmern

- pemarh 3aJa4u 10 U3y4yaeMbIM TEOPETHUYECKH pa3zieliam;

- 00cyxath criocoObl 3¢ heKTUBHOTO pemeHus auddepeHuanbHbIX
YpaBHEHUH U KX CUCTEM; ONPeeysaTh 3 (HEKTHBHOCTD PEIICHUS 3a1a4H,
MOJTYYSHHOTO C TIOMOIIBIO YACIICHHBIX METO/IOB;

- pacro3HaBath 3P PEKTUBHBIC Pe3yIbTATHl 00PAOOTKH IKCIIEPUMEHTATBHBIX
JAHHBIX OT HEA(P(HEKTUBHBIX

Bnaners

- IPaKTUYECKMMHU HaBBIKAMHU MCIOJIb30BAaHHUS MAaTEMAaTUIYECKUX TOHATUH U
METOJIOB (M3y4aeMbIX pa3/ieJI0B MaTEMAaTUKH) IIPU PELIEHUH TPUKIaIHbBIX
3ajay;

- HaBBIKAMH 00OOIICHUS Pe3yJIbTATOB PELICHUS, PE3yIbTaTOB 00pabOTKH
CTaTHCTHUYECKOTO SKCIIEPUMEHTA;

- crocobamu OLICHUBAaHUA 3HAYMMOCTH U HpaKTquCKOﬁ IMPUTroAHOCTHU
MOJYYEHHBIX Pe3yIbTaTOB;

- HaBbIKaMHU IMOCTPOCHUSA U PCIICHHUA MATECMATHUICCKUX MOI[CJ'ICI\/’I
MPUKIIAHBIX 33734




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO6mas Tpya0eMKOCTh AUCIUIUIMHBI cocTaBisieT 10 3adeTHnix eqununl 360 akana. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padorta — 203,1 akax. 4acos:
—ayauTopHas — 194 akan. yacos;

— BHeaynutopHas — 9,1 akan. yacos

— caMocTosTenbHas padora — 85,5 akan. yacos;
— MOJTOTOBKA K Kk3ameny — 71,4 akaz. yaca

d)opMa aTTeCTaluu - 3K3aMCH, 3a4CT

AynuropHas ) s
o | ¥oHTaKTHAs pabota E 3 ®dopma TeKyILero
=
5 B aKaj. yacax o Bu KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) E B A y p Kon
S 8 © | camocTosTensHO yCIEBaeMOCTH U
JUCLUTUTAHBI 3 [ . KOMIIETEHIIUU
O 2 £ paboTsl MIPOMEKYTOYHOM
mab. | mpakT. | =g aTTecTalyy
Jlek. s < 11
3aH. | 3aH. QO &
1. JluneilHas u BeKTOpHas
anrebpa
- HOATOTOBKA K
MPAKTHIECKOMY
3aHATHUIO,
- BBINIOJTHEHUE
VI3 Nel KOHCYJIBTAIIUH T10
1.1 Martpwurrsr u 2 2 2 «JInnernas CH.ICH}IjIIO W13 Nel OIK-1
OTIPEAENUTENN anrebpar, P . N
«JIunetinas anreOpa»
- COCTaBJICHHE
y4eOHOH KapThl 110
TeMe (KpaTkas
CHCTEeMaTU3alusI
H3YYEHHOTO)
- HOATOTOBKA K
PAKTHIECKOMY
3aHATHUIO,
- BBITIOJIHEHHE
U3 Nel
«Janeiinas - KOHCYJIbTallUH 10
1.2 O6parHas matpuia 1 2 2 2 pemeruto I3 Nel OIIK-1
anrebpay, N
«JIunetinas anreOpa»
- COCTaBJICHUE
y4eOHOU KapThl IO
TeMe (KpaTKast
CHCTEMaTH3AIIHS
U3y4E€HHOTO)
- OJATOTOBKA K
MPAKTHIECKOMY
13 Pemenne cucrem 3aHATHIO,
JMHEWHBIX ypaBHEHUH C - BBIIIOJTHEHUE - KOHCYJbTalluH MO
MOMOIIBIO oOpatHO’ N3 Nel pemennto M3 Nel
MaTpuIpl, 1O QopMmynam 4 41 3 «JInneitnas «JIuneiinas anredpar, OIK-1
Kpawmepa, METOJIOM anreOpay, - AKP Nel
T"aycca. - IOJITOTOBKA K «Martpuupl,
Teopema AKP Nel onpenenuteny, CJIY»
Kpounekepa-Kanemm «Matpulipl,
OTIPEICITUTEIH,
CIIY»




- IOAT'OTOBKA K

PAKTHIECKOMY
3aHATHIO,
- BBINIOJTHEHUE
VI3 Nel KOHCYJIBTalliH 0
1.4 Opuoponusie CIIV. «JIuneiinas
OHHOPOn 2 2 2 pemtenuto M]3 Nel OIIK-1
JluneiiHble onepaTopbl anreOpay, .
«JIunetinas anreOpa»
- COCTaBJICHHE
y4eOHOIl KapThl 110
Teme (KpaTkas
cucTeMaTu3aIus
H3YYEHHOTO)
N - IOATOTOBKA K
1.5 Bexropsl. JluHeliHble A
orepanyy HaJ BEKTOPaMu TPAKTHICCKOMY
’ 3aHATHIO - npoBepka M3 Nel
IpsimoyronbHas 2 221 | 1,5 ’ POBED A OIIK-1
- moarotoBka k| «JIuneitHas anreGpa»
JeKapToBa cucreMa AKP No 2
KOOpJHMHAT -
P «Bekropbn»
- IOATOTOBKA K
MPaKTUYECKOMY
1.6 Henuneiinsie 3aHSTHIO
’ - AKP Ne2
orepanuy HaJ| BEKTOPaMHU: - COCTaBJICHHE
o «BexTopsD,
CKaJISIPHOE TPOU3BE/ICHHE, 2 221 1 yueOHO KapThl . OIIK-1
- IPOBEpKa yueOHOU
BEKTOPHOE IPOU3BE/ICHHE, «Bexropsr: <ADTHI
CMeIIaHHOE POU3BEICHNE JMHEWHBIE U P
HEJIMHEHHBIE
oTiepanum»
HWroro no pazaeny 14 14/611 | 11,5
2. AHanmUTHYeCKas TeOMETpHUs
2.1 AHanutnyeckas
- MOJITOTOBKA K
TEOMETPHSI Ha TUIOCKOCTH:
MPAKTHIECKOMY
VYpaBHeHHEe IWMHUM ~ Ha
IUIOCKOCTH VYpaBHeHHe SaHATHIO, - KOHCYJIbTAllMU 1O
. P 2 2 1 - BBIIIOJIHEHHE Y OIIK-1
MpsIMO  HAa  TUIOCKOCTH. VI3 Ne2 pemennto U3 Ne2
OcHoBHbIE 3a/1a4H, -
«AHanmuTHYeCKas
CBSI3aHHBIE C YpaBHEHHEM
. reOMETPHS»
MPSMOM Ha MJIOCKOCTH
- OATOTOBKA K
2.2 AmHanuTnyeckas MPaKTHYICCKOMY
reOMEeTpHs Ha MJIOCKOCTH: 3aHATHIO, KOHCY/IBTALIH 110
Kpussie BTOpOro mopsjaka 2 221 2 - BBITIOJIHEHHE Y OIIK-1
pemennto U3 Ne2
(OKpYKHOCTB, JILIHIIC, N3 Ne2
runepboa, napabdoa) «AHanmuTHYecKast
reOMETPHS»
2.3 AHanuTHYeCKas - MMOATOTOBKA K
reoMeTpHs B MPAKTHIECKOMY
MPOCTPAHCTBE: 3aHTHIO, - nposepka N3 Ne2
VYpaBHeHnue IUIOCKOCTH, 2 2 1 - BBIIIOJIHEHUE «AHanuTHYECKAS OIIK-1
OCHOBHBIE 3a7a4H. N3 Ne2 TeOMETPUS»
VpaBHeHue mnpsMoil B «AHamuTHIecKast
MPOCTPAHCTBE, OCHOBHBIC reOMETPHS»
- OATOTOBKA K
MPaKTHIECKOM
2.4 AHanutudeckas p y
3aHATHIO,
TEOMETPHS B HOAFOTOBKA
MIPOCTPAHCTBE: 2 221 | 2,3 - 3aIMTa Ipe3eHTaui OIIK-1
MIpe3eHTaluHU Ha
ToBepxHOCTH BTOPOTO Ten
nopsiaka. Meroa cedeHuit M
«IToBepxHOCTH
BTOPOTO MOPSIAKA»
Wroro no pazaeny 8 8/41 | 6,3

3. Baenenue
MaTEeMaTHYECKUH aHaJIn3




- IIOATOTOBKA K

MPaKTUYECKOMY
3.1 TlonsATne MHOXECTBA. SAHATHIO,
JleficTBUTENBHBIE YHCHA U " Z_[; I;}:;) illile;{ef;en
ux cBoicTBa. [lomsTHe - | - xoHCymBTaIMH 11O
2/21 HenpepsiBHOCTEY, OIIK-1
OKPECTHOCTHU TOYKH. - COCTABIICHIE peuenuto MJI3 Ne3
IMonsitue ¢byHKIMN. 61
CaolicTBa GyHKIUH YHCOHOH KapThl 1o
Teme (KpaTkas
cucTeMaTu3aIus
H3YYEHHOTO)
3.2 Yucnossle
M0CJIe/I0BATEIbHOCTH.
[Ipenen YUCIIOBOM
MI0CJIe/I0BATEIbHOCTH.
CxoauMocTh
HOCJIeI0BATEIbHOCTH. HOATOTOBKA K
OrpaHuveHHBIE u npaii;{;moi/[y
MOHOTOHHBIE
[IOCJIEI0OBATEIbHOCTH. SAHATHIO,
IIpocreiimue CBOWCTBa ~ BPITIOHCHNC - KOHCYJIbTallUH 110
421 N3 Ne3 «Ilpenen. OIIK-1
TIpeJIeIIoB pemennto /13 Ne3
HOCJIeI0BATEIbHOCTEH. HeHCI:) iﬂ?:;{::;;’»’
Yucro e. .
Mpenen  dyskmm  ma y4eOHOM KapThl MO
SI3BIKE reme
MOCIIEAOBATEIIEHOCTEN.
beckone4Ho GouibIue,
OEeCKOHEYHO MaJjble.
CaoiicTBa IIPEJEIIOB
(hyHKIUH. OcHOBHbBIE
3.3 HenpepsiBHOCTH
GyHKIIMH B TOYKE W Ha - MOJITOTOBKA K
MHOJKECTBE. AKP Ne3
Apudmernyeckue «IIpenem»,
ornepanuu HaJ - BBITIOJTHEHUE
HENPEPBIBHBIMU 5 N3 Ne3 «IIpenen.| - AKP Ne3 «IIpeneny, OIK-1
GYHKIMAME. HemnpepeiBHOCTBY, | - 3amura U/I3 Ne 3
HemnpeprsiBHOCTH - MOJITOTOBKA K
AJIEMEHTAPHBIX  (QPYHKIHA. 3aIuTe
CaoiicTBa (dhyHKIUH, TEOpEeTUYECKON
HENPEePBIBHEIX Ha OTpPE3KE. gacta UJ13 Ne3
Toukn paspsiBa U HX
Hroro no pazneny 8/41

4, Huddepenumanbroe
ucyncieHne (QYHKIHHA OTHOM

TIepEeMEHHON




CaMocrosTenbpHas

IIpaBuno Jlonurans

((HpOI/BBO,HHafD)

pabota ¢
JUTEepaTypont —
KOHCIIEKT pa3zziesa
4.1 3anaum, npuBOASIINE K pasit
N «3agaum,
MOHATHIO  TPOU3BOAHOM.
MIPUBOISALINE K
Onpenesnenue
N MOHATHIO
NPOU3BOJHON (GYHKIMU B .
MIPOM3BOIHOI», - IpOBepKa
rouxe.  Jladpepenumar, MIOJITOTOBKA K KOHCIIEKTa.
ero TEOMETPUUCCKHI 221 ’ OIIK-1
. MPAaKTUYECKOMY | - KOHCYJIBTAIMH I10
cmbicn ['eomerpuyeckuii u
. 3aHATHIO, pemenunio UJ13 Ned
MeXaHUYECKUH CMBICII
. - BBIIIOJIHEHHE
npousBogHoil.  IIpaBuia VI3 Nod
JIuG(epeHINPOBAHNS 51 -
bdep P «IIpousBoanas.
TabIHIa IPOU3BOIHBIX
Breruucnenuey,
- COCTaBJIEHHE
yueOHOH KapThl
«IIpon3BomHas»
- IOJITOTOBKA K
MPaKTUYECKOMY
3aHATHIO, KOHCYJIbTalluH 110
4.2 JuddepenunupoBanue - BBIIIOJIHEHHE peuenuto MJI3 Ne4,
HESBHO 3a/IaHHBIX, N3 Ned [Iposepka U13 Ned
napaMeTpHUYECKH 1 «IIpousBonHas. «[IpousBogHas. OTIK-1
3aJJaHHBIX GbyHKIHHA. Brruucnenue, Brruncnienuer,
Jlorapugmuueckoe - COCTaBJICHUE yueOHas KapTa
muddepeHInpoBaHe yueOHO KapThl (TIpOEKT) 1o TemMe —
«IIpouzBoHas», 3aIIuTa
- HOATOTOBKA K
sammute /(3 Nod
- IOJITOTOBKA K
MPaKTUYECKOMY
3aHATHIO,
- BBIIIOJIHEHHE
N3 Ne4 - mpoBepka PI'P Ne 3
«IIpouzBonHas «IIpousBoHas
BBICIIMX BBICIIMX TTOPSAJKOB.
4.3 TpomsponsIe " NOPSAKOB IIpunoxxenns
JuddepeHansl  BBICIINX 1 p ) P N OIIK-1
[Ipunoxenus TIPOU3BOTHOMY,
TIOPSIIKOB .
MIPOM3BOIHOINY, - yueOHas Kapra
- COCTaBIICHUE (poexT) mo Teme —
yueOHOM KapThl 3amuTa
«IIpouzBonHas»,
-IIOJITOTOBKA K
KOHTPOJIbHOU
pabore
- HOATOTOBKA K
4.4 OcCHOBHBIE TEOPEMBI A
nhdepeHmaTEHOTO MPAKTIHECKOMY
A p 3aHATHIO,
WCUYHCIICHHUS: TEOPEMBI
- BBIIIOJIHEHHE
®epma, Pomns, Jlarpanxa,
9 N3 Ned,
Komm. ®opmyna Teitnopa. - AKP Ne4
N /11 - COCTaBJICHHE OIIK-1
Dopmyna Teiinopa. N «IIpousBoaHas
yueOHOI KapThl
IIpumenenue
«IIpouzBonHas»,
MIPOM3BOJIHBIX npu
-TIOATOTOBKA K
BBIYHUCIICHUH  TIPEIETIOB. AKP Nod




- IIOATOTOBKA K

MIPaKTUIECKOM
4.5 HUccnenoBanue p y
. 3aHATHIO,
¢GyHKIMH ¢ IOMOIIBIO
i hepeHIaIbHOro 7 BRITOJIHCHIE
N3 Ned [Iposepka U133 Ned
ucuucnenus.  [lpusHaku
«IIpumenenne «IIpumenenne
3HAKOIIOCTOSHCTBA, . .
MIPOM3BOJHOM /Ul [ MPOU3BOAHON A
BO3pacTaHusl U yOBIBaHHA,
BELIVKIIOCTH 1 BOMHYTOCTH UCCIIeI0BaHUS UCCIIeIOBAHUS
y Y 1 /11 | 2,4 (yHKUNH 1 GbyHKIHi 1 OIIK-1
(yHKIIMU Ha TIPOMEXYTKE.
. MIOCTPOSHHS MOCTPOCHUS
OKCTpeMyMbl  (YHKLHUI.
rpauKoBy, rpaduKoBy,
Haxoxnenune .
- COCTaBJICHHE [IpoBepka yueOHOU
HaMMEHbBILETO u .
. y4eOHOI KapThl KapThbl
HanOONBIIETO  3HAYCHUI
«IIpousBonHas
(yHKIMM Ha 3aMKHYTOM
IIPU TIOCTPOEHUH
MIPOMEKYTKE
rpaduka
GbyHKIAN»
HWroro no pazaeny 6 6/41 | 8,4
Hroro 3a cemectp 36 36/181 1| 32,2 DK3aMeH
5. HuTerpanbHOE HCUUCICHUE
(yHKIMH OZHON NepeMEHHbIX
- IOJITOTOBKA K
MPaKTUIECKOM
5.1 IlepBooOpazHast p y
3aHATHIO,
GbyHKIMS.
Heomnpenenennsrii 7 BRITIOTHCHHE
UHTErpaJl U €ro OCHOBHBIC VI3 NoS ~ KOHCYJIBTATIIH 10
orp 2 2 2 | «Heompenenenns! | pemenuto M3 NeS, OIIK-1
CBOMCTBA. Tabmuia N
W UHTETpam, - mpoBepka NJI3 Ne5
HEONpPEeEICHHBIX
- COCTaBJICHUE
WUHTErPAJIOB OT OCHOBHBIX .
3JIEMEHTAPHBIX (YHKIHIA y1eGHoi KapTLI
P YH «MeTobl
UHTETPUPOBAHUS
- IOJITOTOBKA K
MPAaKTUYECKOMY
5.2 OCHOBHBIE METOJBI 3aHATHIO,
UHTETPUPOBAHUS: - BBITIOJIHEHHE
Meronast W13 Ne5 - KOHCYJIbTAIIH 110
HETNOCPEICTBEHHOTO 2 2 2 | «Heompenenenns! | pemennto NJI3 Ne5, OIIK-1
HUHTETPUPOBAHMUSL. i uHTETpa», - nposepka MJI3 Ne5
WuTerpupoBanue 3amMeHON - COCTaBJICHHE
MEPEMEHHOM U 110 YacTAM yueOHOI KapThl
«Metoast
HUHTETPUPOBAHUS
- IOJITOTOBKA K
MPAaKTUYECKOMY
3aHATHIO,
- BBITIOJIHEHHE
N3 Ne5
«Heonpenenenns | KOHCYILTALIH 11O
5.3 OcHOBHBIE METOABI 8 pemenuro M3 Ne5,
HHTETPUPOBAHUS: H HHTCrpa, - mpoBepka MJI3 Ne5
PHp ’ 2 221 2 - COCTaBJICHUE poBep - OIIK-1
WNuTerpupoBanue N - AKP Ne5
alMOHAIBHBIX Ipo0eii YCOHOH KapTe! «HeonpeneneHAbIN
p P «MeTobl p
UHTErpan
HUHTETPUPOBAHUS
- MOJITOTOBKA K
AKP Ne5
«HeomnpeneneHHsl

W UHTErpam»




- IIOATOTOBKA K

obmacTu»

MIPaKTUIECKOM
5.4 OcHoBHBIE METOJIBI P y
3aHSTHIO,
MHTETPUPOBAHUS:
MHTerDHPOBAHIG - BBIIIOJIHEHHE - KOHCYJIbTAIlUHU TI0
T Hror}I:onI/)IeT HYECKHUX VI3 NS pemerniio /13 Nos,
P TP 2 2 2 | «Heomnpenenerus! | - mposepka M3 NeS, OIIK-1
BBIPAXKCHHH. . .
1 MHTETpay, - IpOBEpKa yueOHOH
Unrerpuposanue
- COCTaBJICHHE KapThl
UPPalOHANBHBIX N
o yueOHOH KapThl
BBIpaKEHHH
«MeTtozp!
HUHTETPUPOBAHHSD)
5.5 OnpeneneHHbIi
UHTErpall. - IOATOTOBKA K
3agava BBIYHCIICHUS MPaKTUYECKOMY
IUIOMIAI KPUBOJIMHEHHOMN 3aHATHIO,
Tpanenuu u Ipyrue - BBIIIOJIHEHHE
3a1a4d, TPUBOIAIIME K N3 Ne5
HOHATUIO  ONPEJEICHHOTO «OnpeneneHHblid | - KOHCYJIbTALUH 110
UHTErpaa. dopmyna 2 221 2 uHTerpan u ero | pemenuro M3 NoS, OIIK-1
Hetorona-JleitGuuna. NpUIOXKEHUs», | - mpoBepka M]3 Ne5
CBoJiCTBa ONpeeTIeHHOTO - COCTaBJICHHE
MHTErpaa. y4eOHOM KapThl
CymiectBoBaHmEe «[Ipunoxenns
epBooOpa3Hoil OIIPEAEIEHHOTO
HENpepbIBHOH  (DYHKIHH. HHTETrpaa
3aMeHa TEpEeMEHHOH U
- IOATOTOBKA K
MPaKTUYECKOMY
3aHSTHIO,
- BBIIIOJIHEHHE
N3 Ne5
«OnpeeneHHeIi | KOHCYJILTAIITH 110
pemenuro U3 NS,
HHTETpaI U ero
- mpoBepka M3 Ne5,
TIPUJIOKEHHS,
5.6 HecoOcTBeHHbIe - IPOBEPKA KOHCIIEKTa
WHTErpaJIbl: 2 2121 | 2,2 «CsolicTBa OIIK-1
CaMOCTOSITETIbHOE
TIpu3Haku cXOIUMOCTH HECOOCTBEHHBIX
n3ydeHue
HTODETVDRL: WHTETPAJIOB.
PATYPHI: IIpusnaku
KOHCIEKT
. CXOJHUMOCTH
«CsolicTBa
HECOOCTBEHHBIX
HUHTETPAJIOB.
ITpusnaku
CXOZMMOCTH
Wroro no pazneny 12 12/611 | 12,2
6. Huddepenumanbroe
WCUHCIICHHE GbyHKIMNA
HECKOJIBKHX TEPEMEHHBIX
CaMOCTOSITEITEHOE
U3y4eHHe
6.1 IlonsTue OHII. JIUTEPATypPHI 10
TIpenen u HenpepbIBHOCTH TeMe: HalluCaHKe
OHII. OcHOBHbIE KOHCIIEKTa
. . 2 2 2 - IPOBEpKa KOHCIIEKTa OIIK-1
CBOWCTBa (GyHKLUH, «OcHOBHBIC
HETPepbIBHBIX B CBOMCTBa
3aMKHYTOH o0Onactu GbyHKINH,
HETPEPHIBHBIX B
3aMKHYTOU




6.2 YacTHble IPOU3BOHBIC

- IIOATOTOBKA K

koopauHaram. Ilonstue o

MHOI'OKpAaTHBIX

u IIPOU3BOIHAS o MIPAKTUYECKOMY
HaIpaBJIEHUIO. 3aHATHIO,
Juddepennupyemole - BBIIOJIHEHHE " KOHCYTIHTHPOBAHNE
¢yakuuu.  KacarenbHas N3 Ne6 no pemerio 113
2/21 Ne6, OIIK-1
IUIOCKOCTh W HOpMallb K «YacTHbie
MTOBEPXHOCTH. IIPOU3BOIHBIEY, -~ Hpopepia
N BeinostHeHHS V13 Nob
I'eomerpudeckuit  cMmbIcI - COCTaBJIEHHE
muddepennunana. [Ipusnak y4eOHOI KapThl
i hepeHIpyeMocTi «DHII»
- IOJITOTOBKA K
6.3 [TpousBoHas MPAKTUYECKOMY | - KOHCYJIbTUPOBAHUE
CIIOKHOU (hyHKIHUH. 3aHATHIO, o pemenuto /13
YacTHble MpPOM3BOJHBIE U - BBIIIOJIHEHHE Ne6,
muddepeHInanbsl  BHICIIUX 5 N3 Ne6 - IpOBEpKa OIK-1
MOPSAZIKOB. «YacrHele BeINoNTHEHUs MJ13
Juddepenuupoanue MIPOU3BOTHBICY, Ne6,
HESIBHO 3aJJaHHBIX - COCTaBJICHHE - IpoBepKa yyeOHOU
dhyHKIMH yueOHOM KapThl kaptel «OHIT»
«®DHII»
- MOJITOTOBKA K
MIPAKTUIECKOMY
3aHATHIO, - KOHCYJIbTUPOBaHUE
- BBITIOJTHEHHE o pemennto /13
N3 Ne6 Ne6,
«OKCTpEeMyM - IpoBepKa
6.4 Dxcrpemymsr GHIT 221 OHID, pommonxerks M3 OIK-1
- COCTaBJICHUE Ne6,
yueOHOH KapThl | - IpoBepKa yueOHOH
«®DHII», kapTer «OHIDy,
- IOATOTOBKA K - AKP Ne6 «®HIT:
AKP Ne6 «®DHIT: |nuddepeniuponannes
nuddepeHurpona
HUE»
HWroro no pazneny 8/41
7. VHTerpaibHOE HCYUCIICHHE
GbyHKIHT HECKOJBKHX
nepeMeHHbIx (DHIT)
- MOJITOTOBKA K
MIPaKTUYECKOMY
3aHATHIO,
7.1 JIBoifHO# WHTErpan u - BBITIOJTHEHHE
€ro OCHOBHBIE CBOICTBA. N3 Ne7
Caenenue JBOMHOTO «KpatHbie - KOHCYJIbTAaIlUU IO
MHTETpajla K IOBTOPHOMY HUHTETPAJIB», pemenuo U3 Ne7,
uHTeTpasry. Teopema o 2 - - mpoBepka UJ13 Ne7, OIK-1
cpenHeM 3HAYEHHUU. CaMOCTOSITENILHOE | -TIPOBEPKa KOHCIIEKTa
3ameHa NIEPEMEHHBIX, H3yueHHE «CBoiicTBa IBOMHBIX U
repexon B JIBOITHOM JUTEPaTyphl:  |TPOHHBIX HHTErPATOB)»
UHTErpaJie K IOJSPHBIM KOHCIIEKT
KOOPAMHATAM «CBoiicTBa
IBOMHBIX U
TPOMHBIX
HWHTETPAJIOB»
7.2 TpoliHOW HHTErpan u
€ro cBoiicTaa.
Caenenue TPOHHOTO - MOJITOTOBKA K
UHTErpaJia K MOBTOPHOMY MIPaKTUYECKOMY
UHTErpay. 3ameHa 3aHATHIO, - KOHCYJIbTAIlUU IO
MEPEeMEHHBIX, Tepexo] B 2 - BBITIOJTHEHHE pemennto /13 Ne7, OIIK-1
TPOMHOM  HHTErpane K N3 Ne7 - mpoBepka NJ13 Ne7
UTUHIPUICCKUM u «KpatHbie
chepuueckum HWHTETPaJIbD»




= BBIIIOJTHCHUEC

W13 Ne7
«Kparnbie
7.3 Teomerpuyeckue u p - mpoBepka UJI3 Ne7,
MEXaHUYECKHE VHTETPATBI», - IpoBepKa yueOHOM
2 2/21 3 - COCTaBJICHHE OIIK-1
MPUIIOKEHUS KpaTHBIX . kapThl «[IpunoxeHus
yueOHOH KapThl
WHTETPAJIOB KPATHBIX HHTETPAJIOB»
«[Ipunoxenus
KpaTHBIX
HHTETPaIoB»
HUroro no pasaeny 6 6/21 9
8. DJIeMEeHTBI TEOPHHU YHUCITIOBBIX
Y (pYHKIHMOHATBHBIX PSIOB
8.1 TloHsATHE YHCIOBOTO
psna. IMonstue - IOATOTOBKA K
CXOJIUMOCTH pana. MPAKTHIECKOMY
[MpusHaku CXOIMMOCTH 3aHSTHIO - KOTICYIBTALIIH 10
2 2 3 ’ pemennro M3 Ne§, OIIK-1
3HAKOTOIOKUTEIBHBIX - BBITIOJTHEHUE - nposepka M3 NeS
PAIOB. W13 Ne8 poBep ¢
3HaKONEPEMEHHBIE  PSJIBL. «YuCNOBBIC PSIIBI
Psn JleitOHuna
8.2 OcHOBHBIE TOHATHS
TeOpruu (YHKIHOHAIBHBIX
pAOB. CX0AuMOCTb.
PaBHOMepHAs cxomumocTh
(YHKIMOHAJIIBHOTO  psijia.
HempepriBHOCTS,
JudhepeHpyeMocTs U
MHTETPUPYEMOCTh  CYMMBI
PHPY Y - IOATOTOBKA K
(hYHKIIMOHAJIBHOTO psila.
MPaKTUYECKOMY
CrerneHHBIE PSLIBL SAHSTHIO - KOHCYJIbTalliH 0
Teopemsr AGens. Paanyc 4 421 3 > pemenuro M3 Ne§, OIIK-1
- BBITIOJTHEHUE
CXOJIUMOCTH. VI3 Ne§ - mpoBepka 113 Ne§
HenpepsiBaOCTS, -
«YUCNOBBIC PSIIBI
muddepeHupyeMocTs U
MHTETPUPYEMOCTh  CYMMBI
CTENEHHOTO psijia.
Papn Teiinopa. Paznoxenue
B pan MaknopeHna
OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkiuii.  Ipunoxenus
CTENECHHBIX PSIO0B
8.3  OcHoBHBIC 3a1aun
- OATOTOBKA K
rapMOHHYECKOTO aHaJM3a.
MPAKTUYECKOMY
OpTOTOHANBHBIE CHUCTEMBI
by 3aHSTHIO, - KOHCYJIbTalliH 0
T e tecka 2 220 | 3 | -Bemonsenne | pemenmio U3 Ne8, | OIK-1
P pHHeC N3 Ne8 - mpoBepka 113 Ne§
cucremMa (pyHKIHH.
«DyHKIMOHATIBH
Pan ®ypre. IlpusHaku
BI€ PSIIBD)
CXOJUMOCTH PsiioB Dypre
HWroro no pazneny 8 8/41 9
Uroro 3a cemectp 34 34/1611 | 38,2 3a4ET

9. OOBIKHOBEHHbBIE

JuddepeHaIbHbIe




9.1 OOBIKHOBEHHEIE

muddepeHInaiIbHbIe - MOJITOTOBKA K
YpaBHEHHUS MIepBOTO MPAKTUYECKOMY
HOPSIKA. OcHOBHEBIE 3aHSTHIO,
ompenenenus. YactHoe u - BBIIIOJIHEHHE
oOriee pelieHue. N3 Ne9 - KOHCYJIbTUPOBaHUE
WHTterpanbHble  KpUBBIE. «O0bIkHOBeHHBIE | T0 pemenuto /I3
I'eomerpuyeckuii  CMBICI 221 JY nepBoro Ne9, OIIK-1
TuQQepeHInanIbHOro TIOpSAKAY, - IpOBepKa
YpaBHEHHUS MIEPBOTO - coctaBnenue |BoimosHeHUs M]3 Ne9
MopsZIKa. y4eOHOI KapThl
Meronpt perienus «1Y nepBoro
JTUuddepeHInaIbHBIX TIOpSi/AKA: THITBI U
ypaBHEHHI MIEPBOTO METOJIBI PEIICHUSD»
nopsiiKa
- IOATOTOBKA K
MPAKTUYECKOMY | - KOHCYJIbTUPOBAHUE
3aHATHIO, o pemennto /13
- BBITNIOJIHEHUE Ne9,
N3 Ne9 - IpoBepKa
9.2 ay BBICIIIIX «O0bIkHOBeHHbIE | BbIMOAHEHUS M/13
MOPSIIKOB, CBOJSAIIMECS K 2 IV nepBoro No9, OIIK-1
HEpBOMY HOPSAAKAY, - 3amuTta MJ13 Ne9,
- COCTaBJICHHUE - IpOBEpKa yueOHOU
yueOHOH kapTel | kapThl «J1Y mepsoro
«/1Y mepBoro MOPSIKA: TUIBI U
MOPSIJIKA: TUITBL M | METOJIbI PELICHUS
METOJIBI PEIECHUS
9.3 JIuneiinbie
U depeHInaIbHbIC
- IOATOTOBKA K
ypaBHEHHsI N-TO TOpsIKA.
N MPaKTUYECKOMY
Jluneitnoe OTHOPOIHOE
3aHSTHIO, - KOHCYJIbTHPOBAHHE
YpaBHEHHE.
DynameHTaTbHas - BBIIIOJTHEHUE o pemenuto M3
N N3 Ne9 «JIHJLY Ne9,
cucTeMa pELICHU.
BBICIIUX MTOPSAKOB - IpOBEpKa
Onpenenurensd
C MOCTOSIHHBIMU BeITTOTHEHUS W13
Bponckoro.
o K03 dUIIEHTaMU Ne9,
HeoxHoponHoe nmHeWHOE .
4 . Cucremsr [1V», | - mpoBepka yueOHOI OIIK-1
ypasaenue (JIHAY), Bung
- COCTaBJICHUE kapthl «JIHIAY
obmero pemenus. Meronq N
y4eOHO# KapThl | BBICIINX HOPSIKOB C
BapHali IPOU3BOJIbHBIX
«JIHJY BbIcIIHX MOCTOSIHHBIMU
MIOCTOSIHHBIX. b
TIOPSIIIKOB C K03 dHULIUECHTaMU:
KommuiekcHble uncna. P 1
JumcHHOC ypapHCHES C© MOCTOSIHHBIMU METOMBI PEIICHHUS»,
ko3 durmentamu | - AKP Ne7 «OIY»
MOCTOSIHHBIMH
. METOIbI
ko3 durueHTamu. A
pELIeHUsD»
XapaKkTepuCTHIECKOe

ypaBHEHHE. Oo1mee




- IIOATOTOBKA K

MPaKTUYECKOMY
3aHATHIO,
- BBIIIOJIHEHHE
A3 N9 «JIHAY
BBICIIHX [TOPSAKOB
C IIOCTOSIHHBIMHU | - KOHCYJIbTHPOBaHHE
koo dunuentamu | 1o pemenuto NJI3
9.4 Meroapl  pelieHUs b p A
. Cucremsr JIY» Ne9,
CUCTEM
4 - COCTaBJICHHE - IpOBEpKa OIIK-1
JudhepeHInanbHbIX .
aBHCHHiH (2-T0 MOpAIK) yueOHOH KapThl BeInonHeHus /13
yp p «JIHJY BoICIIHX Ne9,
MOPSIKOB C - 3amuta UJI3 Ne9
MOCTOSHHBIMU
k03¢ bHULueHTaMU
: METOJbI
peLeHuUsI.
Crpykrypa
o011ero pemeHus»
Wroro no pazaery 12/21
10. DneMeHThI TEOpUH
BEPOATHOCTEN
- MOJITOTOBKA K
MIPAKTUIECKOMY
10.1 3JeMEeHTEI 2 3aHATHIO, - KOHCYJIbTUPOBaHUE OIK-1
KOMOHMHATOPUKA - BBITIOJTHEHHE o pemennro 3
JIOMAIIIHETO
3aJaHUs
10.2 Ciryyaiinbie coObITHSI.
OcHOBHBIE TIOHATHSL. - MOJITOTOBKA K
. - KOHCYJIbTUPOBAaHUE
Anrebpa COOBITHIL. MPAKTHIECKOMY
no pemenuto M3
Kiaccuueckoe, 3aHATHUIO,
Nel0,
TeOMETPUYECKOE u 2 - BBITIOJTHEHHE OIIK-1
- IpOBEpKa
CTaTUCTUYECKOE N3 Nel0
BeITTONTHEHUS W13
OIIpeAeNeHUs «Teopus NelO
BEPOATHOCTH. BEPOSITHOCTEW» -
AxcromaTHka TEOpUU
- MOJITOTOBKA K
MIPaKTUYECKOMY
10.3 TeopeMsl CIOXKEHUS U 3aHATHUIO, - KOHCYJIbTUPOBaHUE
YMHOXECHUS. YcnoBHas - BBIIIOJIHEHUE o pemennto /13
BEPOSTHOCTb. dopmyna NA3 Nel10 Nel0,
MOJTHOW  BEPOATHOCTH U 221 «Teopus - IpoBepKa OIIK-1
¢dopmyna bBaiieca. Cxema BEPOSITHOCTEI, BhinosiHenus NJ13
Bepuymiu, npuOIKeHHS -TIOJITOTOBKA K Nel0,
Jlannaca u Ilyaccona AKP Ne8 - npoBepka AKP Ne§
«Crnyyaiinble
COOBITHS
10.4 Crnyuaiinble
BEJIMYMHBL. JIUCKpETHBIE M
N - IOJITOTOBKA K
HeTpepbIBHBIE CITydaiiHbIe - KOHCYJIbTUPOBaHUE
MPAaKTUYECKOMY
BEJTNYUHBI. Pan o pemennto /13
acnpeneneHus, (QyHKIus 3aHATHIO, NelO
pacrip - O 221 - BBITIOJTHEHHE o OIlK-1
pacnpeneneHus u VI3 NelO - IpoBepKa
IJIOTHOCTb. «Teo ;m BeImonHenus /13
MaremaTnueckoe puA- Nel0
BEPOSTHOCTEI

OXHIOaHUC W JuCHICpCus,
Ha4vaJIbHbIC u




- IOAT'OTOBKA K

10.5 N3BecTHBIE - KOHCYJIbTUPOBaHUE
MPAKTHIECKOMY
pacopeneneHuss U HUX o pemennto /13
YHCJIOBBIC 3QHATHIO, Nel0
APAKTEDHCTHKI 1 2/21 1 - BBIIIOJTHEHUE . c_)Be, <a OIIK-1
PaKTep : W13 NelO poBep
Hopmanbsnoe BeInonHeHus /13
«Teopus
pacmopeneneHue . NelO
BEPOATHOCTEI
- IOATOTOBKA K
- KOHCYJIbTHPOBAHNE
10.6 3akoHBI  OOIBIINX IPaKTUIECKOMY
no pemenuto M3
gucen. HepaBenctBo u 3aHATHIO, Nol0
TeopeMa YeOnIéna. 0,5 221 | 0,5 - BBIIIOJIHEHHE 7 OIIK-1
- IpOBepKa
HenTpanpHast mpeaenpHas N3 Nel0
Teopena «Teopust BoinosiHeHus MJ13
p pui Nel0
BEPOATHOCTEI»
10.7 MHuoromepHbie - MOJITOTOBKA K | - KOHCYJIbTUPOBAHUE
ciryyaiiHbIe BEJINYHHBL. MPAKTUYECKOMY o pewmenuto NJ13
OyHKIMK pacmpeeneHus, 3aHATHIO, Nelo,
CBOMWCTBA. UYucnossie 05 221 | 0,6 - BBIIIOJIHEHHE - IpOBEpKa OIIK-1
XapaKTePUCTHKL. N3 Nel10 BemonHernst 1/13
DJIEMEHTHI TEOpHUH «Teopus NelO,
KOppeIsIiun BEPOSTHOCTEW» 3ammra U3 NelO
HWroro no pazneny 6 14/101| 6,1
11. DNeMEeHTHI
MaTeMaTHYeCKOHW CTaTHCTHKU
- IOATOTOBKA K
11.1 OcHOBHblE NOHATHS, MPAaKTUYECKOMY | - KOHCYJBTAIMH IO
TeHepaIbHast 3aHATHIO, pemennto MJ13 Nell,
COBOKYITHOCTh U BBIOOpKA. - BBIIOJIHEHHE | - mpoBepka MJI3 Nell
CTaTUCTHYECKHE  OLIEHKU 1 2/21 1 U3 Nell «IlepBuyHas OIIK-1
napamMeTpoB «ITepBuynas o0OpaboTka
pactipeneneHus. Touednsie 00paboTka pe3yJIbTaTOB
Y MHTEPBaJIbHBIC OLICHKU pe3yabTaToB JKCHEPUMEHTA
IKCIIEPUMEHTA)
- OATOTOBKA K
MPaKTHIECKOM - KOHCYJIbTAIlUU IO
11.2 [loBepuTenbHbIe P y Y -
3aHATHIO, pemennto /13 Nel2,
MHTEPBAJIBI ULt
HADAMETPOB HOPMAILHONO - BeIMIOJIHEHWE | - mpoBepka /I3 Nel2
P P P 1 221 1 U3 Nel2 «ucmossle OIIK-1
pacnpenenenus. [lonsTne
«Hucnossie XapaKTEPUCTUKU
0 KpHUTEpHAX NpPOBEPKU
XapaKTePUCTHKH reHepabHBIX
CTaTHUCTHYECKUX TUITOTE3
TeHepaJIbHbIX HapaMeTpoBy
apaMeTpoBy
- OATOTOBKA K
11.3 Kpurnueckas| 3 A
MPaKTUYECKOMY | - KOHCYJIBTAIMH I10
00mnacTsb, YpOBEHB
3aHATHIO, pemennto NJ13 Ne9,
3HaYMMOCTH,  MOIIHOCTb
KDHTEDIS Kpurenuii 2 291 1 - BBITIOJIHEHHUE - BemnoniHenue UJ13 OIK-1
PHTEPITL. pHTep NA3 Nel3 Nel3 «IlpoBepka
cornacuss Ilupcona s
«IIpoBepka CTaTUCTUYECKUX
THIIOTE3Bl O HOPMAJIBbHOM
CTaTHCTHYECKUX THIIOTE3»
pacnpeneneHun
THITOTE3)»
- MOJITOTOBKA K
11.4 OyHKINOHAIbHAS MPAKTHYECKOMY
3aBHCUMOCTb M PETPECCHsL. 3aHATHIO, - KOHCYJIbTAIlUU IO
Kpussie perpeccumu. - BoimosiHeHne | pemenuto MJI3 Nel0,
Bri6opounbIit N3 Nel4 - BeImosHenue UJ13
KO3 PUITUEHT «BrracHeHnE Nel4 «BeisscHeHne
b 2 4 | 2 3 © | onk-1
KOppEJISIHH. KOPPEISLIMOHHON KOPPEJSIIMOHHOM
Onpenernenue napameTpoB 3aBUCHUMOCTHU 3aBUCUMOCTHU
JIMHEHHON perpeccun MU3MEPHUMBIX MU3MEPUMBIX
METOJIOM HAMMEHBIIUX MPU3HAKOB MIPU3HAKOBY
KBaJpaToB TeHepaIbHOMI
COBOKYITHOCTH)
Uroro no pazaeny 6 10/61 | 5




Hroro 3a cemectp

18

36/181

15,1

OK3aMCH

Hroro no JUCHUITIIINHE

88

106/52
)4

85,5

OK3aMCH, 3a4€T

OIIK-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMAaTPUBAET UCIIOIb30BaHKE B y4eOHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEJACHHUS 3aHATHH B COYETAaHHUH C
BHEAYJIMTOPHOU paboToil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUA MPO(EeCcCHOHATBHBIX HABBIKOB
obyuaromuxcs. Corimacao 1. 34 Tlopsigka opraHW3alliil M OCYIIECTBICHHS JCSATEILHOCTH 10
o0Opa3oBaTelbHBIM IporpamMmam OakanaBpuaTa Beiciiero odpazoBanus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu npoBeneHUN Y4eOHBIX 3aHSATHH 0OECIIEYMBACTCS Pa3BUTHE Y
00y4aromuxcsi HaBBIKOB KOMaHAHON pabOThl, MEXKINYHOCTHOM KOMMYHUKAIIUM, MPUHSATHS
peLICHH, JUACPCKUX KAdyecTB, B TOM 4YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodeccuoHaNbHOM AeSITETbHOCTH BBITYCKHUKOB U IOTpeOHOCTEN paboToaaTenei.

BriOupas Ty wim MHYIO TEXHOJOTHIO pabOThl C 00YUYaIOIIMMUCS, HEOOXOJMMO UMETh B
BUJY, YTO HanOompiiero 3gpdexra oT ee MPUMEHEHUS MOXKHO JOCTUYb, €CIIU YYUTHIBATH LIEIU
o0pa3oBaHus, HAa PEANM3aLHUI0 KOTOPHIX JOJDKHA OBITh HampaBiieHa u30upaemasi TEeXHOJIOTHSA,
co-JiepKaHue, KOTOpOe MPEACTOUT NepeaaTh 00yJaroIUMCs ¢ €€ TOMOIIbIO, a TAK)KE YCIIOBHS, B
KOTOPBIX OHA OYJeT UCII0JIb30BaThCS.

B nameit paboTte MbI HCIIONIB3YEM CIIEAYIOLIEE.

1. TpamumuonHsle oOpa3oBaTenbHbIE TeXHOJIOTHH. OpraHuzanus 00pa30BaTEIBLHOTO
mpouecca, MOpeanojiaraeT MNPsSMYI TPaHCIALMIO 3HAHUW OT MpenojaBaTelis K CTYACHTY
(IpeuMyIIECTBEHHO HA OCHOBE OOBSICHUTEIbHO-WIUIIOCTPATUBHBIX METOJOB OOy4YeHHS).
YueOHasi AesITeNbHOCTh CTYIEHTAa HOCUT B TaKMX YCIOBHSX, KaK IPaBHUIO, PEMPOAYKTHUBHBII
Xapakrep.

®opmbl y4eOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — I[IOCIENOBaTEIbHOE H3JIOKEHHE Marepuaia B
JTUCITUILIMHAPHOMN JIOTHUKE, OCYIIECTBIIIEMOE TPEUMYIIIECTBEHHO BepOaTbHBIMH CPEICTBAMH.

- IPAKTUYECKOE 3aHATHE, IOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
MPEJIOKEHHOMY aIrOPUTMY.

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoOIECcC TOCTPOSH B
COOTBETCTBUHU C QJITOPUTMOM IIO3TAIMHOTO PELICHUS MPOOJEMHONW 3aJaydl WM BBIITOJHEHUS
yueOHoro 3ananus. [IpoekT npemnogaraer COBMECTHYIO y4eOHO-I103HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJIEHTOB, HANIPABJICHHYIO HA BbIPaOOTKY KOHIEMIIMM, YCTAHOBJIEHHE LIeJeil U 3a1ad,
(GOpMYIHPOBKY OKHAAEMBIX PE3yJIbTaTOB, OIpPEJeNIeHHEe NPUHLUIOB U METOAMK peIIeHUs
MOCTaBJIEH-HBIX 3aJa4, IJAHUPOBAaHUE XoJa padOThl, MOMCK JOCTYNHBIX M ONTUMAJIbHBIX
pecypcoB, MO3TAHYI0 pPEANM3alUI0 IUlaHAa pabOThI, MPE3CHTALUI0 Pe3yIbTaToOB pPabOThI, MX
ocMbIciieHre U pediekcuto. [IpumensieTcss B OCHOBHOM IS ITEpexo0/ia KOMIETEHIIMHA Ha YPOBEHb
BJIAJICHUS.

OcCHOBHBIE TUITBI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHOMN JIEATEIbHOCTH IPOEKTOB!

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpuOImkeHa K ¢opMmaTy Hay4dHOTO
UCCIIEIOBaHMs (J10Ka3aTeIbCTBO AKTYaJIbHOCTU TEMBbI, OINPEENIEHUE HAay4YHOH MpoOsIeMbl,
npeaMera U oOBeKTa HCcieoBaHMA, Lened W 3ajgad, METOAO0B, MCTOYHHUKOB, BBIJIBHIKEHUE
TUTIOTE3bI, 0000IIEHNE Pe3yIbTaTOB, BBIBOJBI, 0003HAUYEHHE HOBBIX MpoOiem). PesympraTom
ABJIsIeTCS yueOHast KapTa [0 MOIYIII0 Haleil 00pa30BaTebHONM MPOrPaMMBI.

TBOpYECKHIT TPOEKT, MNPEANOJaralmlliii B OTIWYHAE OT MPEAbIAYIIEro, KOHEYHBIN
IPOAYKT B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYUMOMY «MaTeMAaTUYECKOMY»
coObITHIO (TTpa3aHuK yncna «I[lu» u T.1.); «MaTemaTuyeckas» OTKPBITKA (CBOEro poaa yueOHast
KapTa, TOJIbKO He(OopMalbHO, KpaCOYHO 0(opMIIeHHAs; BUICOPOIUK «S1 Haydy Bac pemarth ... » 1
T.II.

WHpopMallMOHHBIM MpPOeKT — y4eOHO-TIO3HABATENIbHAS JIEATENIBHOCTh C  SIPKO
BBIPaXEHHON 3BPUCTUYECKON HAMPABIECHHOCTHIO (ITOUCK, 0OTOOp U cCUCTeMAaTH3alus UHOpMauu
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYaCTHHUKOB IPOEKTa ¢ 3TOM MH(OpMaIuel, ee aHAIU3 U
000011eHIE 1, HAKOHEII, TPE3EHTAIIUS IO TPAKTUYECKOMY TTPHIIOKEHUIO).



4. WMHpopManMOHHO-KOMMYHHMKAIIMOHHBIE 00pa3oBaTeNbHbIe TexHONOTruH. Opranuzanus
00pa30BaTEeNBLHOrO Ipolecca ¢ NPUMEHEHHEM CIEeHUAIN3UPOBAHHBIX MPOIPAMMHBIX Cpell U

TEXHUYECKHUX CPEACTB paboThl ¢ wuHPOpMammer (MHPOPMAIMOHHYIO Cpely YHUBEPCHTETa
MOOJYC MOODLE).

6 YueOHO-MeTOuYeCKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThl 00y4Yalomuxcst
[To mucuumuinHe «MaTteMaTtruka» MpeaycCMOTPEHA ayIMTOPHAS U BHEAYIUTOPHAS

CaMOCTOATCIIbHAA pa60Ta o6yqalonmxc;1.

AynutopHas caMOCTOSITENIbHAs paboTa CTYI€HTOB IPEAIIOIAraeT PelIEeHUE KOHTPOJIbHBIX 3a7a4
Ha MPaKTUYECKUX 3aHATHSIX.

Ilpumepnvie ayoumopnuvie konmpovhste pavomuot (AKP):

AKP Nol «Mampuuypwt, onpedenrumenu, CJ1Y»

3anaua 1. Haiiaure npousBeeHne MaTpHUIL

2 4 -1y(1 1 -1 3
2 -1 1
0 3 71|12 -2 O =2
00 -2/l1 1 -2 > 0 =8/ 4
1) - e 2)
5
34 2 0)
3) \71
3amaya 2. Berunciute onpenenuTesb
2 -4 3
5 10 -

0 4 7

3anaua 3. Haiiaure oOpaTHbIe UIst MAaTPUIL
1 0 O

(1—4} 2 5 -1
1)32 1)471.

3agaua 4. Pemute cucreMy a) MaTpUYHBIM CLIOCOOOM U
0) mo gpopmynam Kpamepa; B) metonom [aycca:

X + 3y + 2z = -7,
3X + 2y + 5z = 6,
4x + 3y + z = 1.
AKP Ne2 «Bexkmopuv»
1. TlocTpoiiTe Ha MIOCKOCTH BEKTOPLI a= (4;_1), b= (_ 2;5), €= (1;2). Haiigure nx

nuHeiiHy0 kombuHammo 28 +0+3C a) reomerpruecky, 6) anamuTHaeckn.

5 a= (2;1;—3)’ b=(- 4;0§2), c= (1;1;_2). Haiinure:

a) IMHY BeKTopa &, €ro HanpaBISIONIME KOCUHYCHI, OPT BEKTOpa & ;

6) a-b ac  b-c (a+Z:)-(3§—55);



B) axt_)' ax(_:’ k_)xa, (5+26)X(35—55);
n abc, (a+2c)sa-sb)ec-2b)

3 a= (1;4;_3), b= (3;_2;5), C_: (31_4; 2_) H_alﬁz[I/ITe IUIOLIA/b TapaljieorpaMma,

IIOCTPOEHHOI'0 Ha BeKTopax &7+ 2b y ¢=3D y numE ero CTOpOH.

4. TIpoBepbTe, SBISIOTCS JH BEKTOPbl &~ (1;1;3), b= (3;0;_2), c=(-113)

KOMILJTaHAPpHbIMH.

5. Haiinute (36_1 + BXE - 25X5 - 56), eclIi abc=5 .

AKP Ne3 «Ilpeoenwiy

Breraucnutb npeaciibl:

3 2 _ _ _
1 lim X J;3x + 2X 5 lim (x 71(x f)(x 4)
x>-2 X°—X—-6 oo BXT =X +11
3 2
3. lim > X 4. lim 9%
ool 2x° -1 2X+1 >-2(X+2)
1. 1
5. Iirr(1)(l—4x)3X 6. Iirrgxctg5x 7. IirlT]OZ%X‘l

8. MccnenoBare Ha HENPEPBIBHOCTh

X—3ecmu x <0
f(x)=
5¢ ecmu x>0

AKP Ned «Ilpouseéoonasn»

1. Haiiaure nepByro NpOU3BOIHYIO OT (DYHKIIHIA:

2_
a) X =/1-25t2, 6) yZX'COS?)X, B) y:w—&mgzx"'3
y = arccos 5t + 7, X raxt

by Y= 5+ _ 2arctg(4x? + 3x).

2. CocTaBbTe ypaBHEHHs KacaTenbHOl K kpuBoit XY =4 B Touke X, = 1
3. Bemuucnure npubmmkerHo Y =V x* +8 mpu X = 1,09.

. cos4dx -1
4. Beraucaure npenen no npaswuiy Jlonurans lim VARV
x—0 <e4x _1)

AKP Ne5 «Heonpeoenennwiit unmezpany

. HaiitTn Heomnpeei€HHbIE MHTErPAJIbI:



5x—-2
X2 +4x+5

X2 +5X — /X +2
a) .[

X2

dx, 6) jsin(3x+1)dx,B) [sinxe®"dx, 1) |

dx, e) Ixsin(Zx)dx,m) J'xarcsin xdx,s)j

x-1 X—3
dx, ——aX.
x* +1 %) J‘(x2—4)2

2 J- 3x-4
Jx? —6x+13

AKP N6 « DHII: oughgpepenyuposanuen

In(xy)

N

1. HaiiTu 1 mocTpouTh 001aCTh ONpeAcsieHus] QYHKIIUA Z =

y
1+x

2. Haiitu yactHble npou3BoIHbIE QYHKIIMU Z = X-arctg > -

3. Haiitu opon3BOIHYIO CIIOXKHONU KIM| Z =X’y — 2X,rILe X=UCOSV; y=usinvV.
p Y10 YH y

4. Haiitu npou3BOIHBIC % " 2—2 HESIBHOUN (PyHKIIMH e’ —xzysin xyz =0.
X y

5. Haiitu skcTpeMyM QYHKIHH ABYX mepeMeHHbX Z =4(X—Y)—X* —y?.
AKP No7 «O6vikno8enHble OughghepenyuaivbHble ypagHeHusn»

1. Haliti o6muii uaTerpain wim oduiee perienue quddepeHnaI-HOoro ypaBHEHUS [IepBOro

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

){y’— Yy COS X = Sin 2X
yO=-1

2. Haiitu o61ee pemenue quddepeHaabHOro ypaBHEHU:
a) y'"'+2y" -3y =(8x+6)e",
6) y'—4y' +4y=e"*(cosx+3sinx).
AKP No8«Cnyuaiinvie coovimusny

1. Tlo mumenu nmpousBoauTCs Tpu BeIcTpena. PaccmaTtpuaroTes coobiTust A, B, C — nonananue

IIpU [IEPBOM, BTOPOM U TPEThEM BhICTpenax. UTo 03Ha4aroT COOBITUS A+B+C,AB+C,y

2. B ypue 12 mapos. Cpenu 3tux mapoB 3 6enbix 1 9 yepHbIX. KakoBa BEpOSTHOCTH TOTO, YTO
HayJauy BBIHYTBIN IIap OKakeTcs: 6enbiM?

3. B pammoctymun tpu MukpodoHa. s KaxkI0ro U3 nepBbiX ABYX MHUKPO(GOHOB BEPOSTHOCTh
TOTO, YTO OH BKJIOYEH B JaHHBIA MoMeHT, paBHa 0,45, a mus tpetsero — 0,9. Haittn
BEPOSITHOCTH TOT'O, YTO B JJAHHBIM MOMEHT BKJIIOUEHBI 2 MUKPO(OHA.

4. B npopake UMEIOTCS Oeible M1 KOPUYHEBBIC SIIIa B COOTHOMICHUH 2:3, IPUYEM MPOU3BOICTBO
60% 6enbix 1 71% KOPUYHEBBIX SIMLL JATUPYETCS JTHEM, MPEIIIECTBYIONUM JHIO POJaKH, a
OCTAJIbHBIC SAHIAa JATHPYIOTCS Oosiee paHHUMHU 4YHuciaMmH. [lokymarenb 3aka3bIBaeT SIla,



JaTUPYyEeMbI€ JTHEM, MPEAIIECTBYIOIMUM JHIO MPOJaXKH, HE3aBUCUMO OT uXx IBera. Kakosa
BEPOATHOCTH TOTO, UTO MY MPOJAAYT PEIIETKY OebIX SHIL?

5. Tenedonnas cerb yupexnaeHus odbcmyxkuBaer 200 aboHEHTOB. BeposTHOCTH TOro, 4ro B
TEUCHHE MHMHYTbl BHYTPHU O3TOM CETH KTO-TO KOMY-TO T03BOHMUT, paBHa 0,7. Kakoa
BEPOSATHOCTH TOTO, UYTO B TCUCHUE MUHYTHI OyzieT 5 3BOHKOB? KakoBa BEpOSATHOCTH TOTO, YTO B
TeUECHUE MUHYTHI OyneT He Oosee 5 3BoHKOB? HaliTh HamBeposTHEHIEe YHCIO 3BOHKOB B
TEYECHUE MUHYTBHI.

Ilpumepnuie unoueudyanvnvie oomauwinue 3aoanusn (U/]3):

HJ[3 Nel «/luneuinaa anceopa»

1. Pemmth maTpuuHoe ypaBHeHHe X+3(A-B)=4C, rae

o 2 e (5 Y

-1 5 6 7 > 3 -1 4)(2
2. Bemomnwuts aeiicteus | 3 4 2 1 2 +5 2 3|3}
0 7 8 2 j 1 -2 3)(4
1 2 3
3. Beruucnuth onpenenurens 2 0 4.
5 6 7
1 1 2
4. Haiitu ob6parnyio matpuiry Al ecin A=[2 -1 2.
4 1 4

5. PemmuTh cucTeMbl IMHEWHBIX alireOpandeckux ypaBHeHuM 1o popmynam Kpamepa,
MaTpUYHBIM METOAOM, MeTOJ0M ["aycca:

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

6. Pemmuts cucremy meronom ["aycca
X, + X, +3X; —2X, +3X; =1
2X, +2X, +4X; — X, +3X; =2
3X, +3X, +5X; —2X, +3%; =1
2X; +2X, +8X; —3X, +9X; =2

2%, +X, + X3 =0
7. Pemmmth cucTteMy OTHOPOAHBIX YPaBHEHUN 5%, — X, =X, =0
X; —3X, —3X; =0

HJ[3 N2 «Ananumuueckan ceomempus»

1. B kakoii Touke npsiMasi, npoxozsias yepe3 Touku A(3,-2) u B(-1,2), nepecekaer och Oy.

2. Haiitu paccrosnue Mexay npsamsiMu 4x-3y-7=0 u 4x-3y+3=0.

3. Hammcare kaHOHWYECKHE U TapaMeTpUIECKHe YPaBHEHUS IPSIMOM, IPOXOISIIEeH Yepes3
touku M(2,1,-1) u K(3,3,-1).

4. Tlposectu npsmyro uepes Touky A(2,0,-1) nepneHaukyasapHo miockoctu 3x+4y-z+4=0.



5. TIposectu mockocth uepe3 Touky A(2,0,-1) mapamiensHo iockoctd 3x+4y-z+4=0.
6. IIpoBectu mmockocts yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jloxazatp, 4TO MpsIMbIE B3aUMHO NEPIIEHIUKYJISIPHBI:
X y-2 z 3X+y—-5z+1=0,
— .
3 2x+3y—-8z+3=0.

1 -2

8. JlokaszaTb, 4TO MpsIMBIE MapaJUICITbHbIL:
Xx+2 y-1 7z {x+y—z:0

=——=—H .
3 -2 1 X—y-52-8=0

9. Haiitu yron mexay npsMo#, npoxozsimeit uepes Touky A(-1,0,-5) u Touky B(1,2,0), u
MJIOCKOCTHIO X-3y+Z+5=0.
10. Onpenenuth TUN ¥ TOCTPOUTD JIMHUIO:

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

HJ13 Ne3 «Ilpeoden. Henpepvienocmuy»
1. Haiitu npenensl QyHKINIA:
23 +x*+5 . x3-3x-2 .. Jx+1-2 . 1-cos4x
lim 3 | 2 ; lim—— , lim————
x>0 3x° —x+1 x=>-1 ¥¢ —_x—2 x=3 [xy_2_1 x>0 2X.tgx

X 1
lim x-(Vx* +1-x); Iim[zx_ﬂ  lim(1—4x)* " lim In@+2%)
X+ x>

X—>+00 X—>0 x—0 e3x -1

2. HccnenoBaTh Ha HENIPEPHIBHOCTb, HAMTH TOUKH pa3pblBa, CENATh YEPTEXK:
X+4, x<-1,
y=4%"; y=4x"+2, -1<x<1,
2%, x21.
HJ[3 Ned «Ilpouseoonasn»
Haxootcoenue npouszeoonoit
1. Haiitu npousBoanblie u quddepeHinansl epBoro nopsaaka

1) =7003x’
5x+1

2) y=(2+5x)* —3cos7x,
7 .
3) y=§—4x~arcsmx,

4) y=(cosx)9.



2. Haiiti mpousBoHy0 YHKIINH, 3aJaHHOW HESIBHO

e’ —5xe* —2xy+11=0.

3.Haiiti mpon3BoHyIO (YHKIIMH, 3aJaHHON IMapaMeTPUICCKU
X =3cost —5,
y=4t° +5.

4. HaiitTu npou3BOIHBIE TIEPBOTO MOPsAKA PYHKIUN y=X¢€

Ilpouszeoonasa evicuiux nopsaokos. llpunoxcenus npouszeoonoi

2 x=3t -t
1. Haiigure d—y u d Z byHKIHIA: a) 0) y:5&.
dx  dx y=3t?;

o 2 o
2. a) HanuimuTe ypaBHeHHe KacaTebHOM k napabone =X —4X+ 2 B Touke ¢ abeuuccoit

x, = 0. Iocrpoiite rpaduk u KacaTeIbHYIO.

6) Hanmummre ypaBHeHMe KacaTenbHOM K KpuBoii X° + y? —4X+2y—164 =0 B ee Touke ¢

koopauHatamu (7; 11). IlocTpoiiTe KpuBYIO U €€ KacaTelbHYIO.

3. Haﬁ,I[I/ITe HauOOoJIbIIIEE M HAUMEHbIIIEE 3HAUEHUS (bYHKI_II/II/I Ha 3a/laHHOM OTPEC3KE
f(x)=2x*-6x*—18x+7 xe[-2;2].

4. Beruucnute mpenesnsl, UCTOIb3Ys paBuiio Jlonuras:

. 2x% —-8x* +13x-10_
a) lim—; 5
-2 X° —2X° +3X—-6

6) lim x-In(eX —1).

Xx—>+0
5. 3aBUCUMOCTH ITYTH OT BPEMEHH TIPU MPSIMOJIMHEWHOM JBMYKEHUU TOYKH 33JIa€TCsl YpaBHEHUEM
S= %ts +2t° -3, tme s — IyTh B M, a t — Bpems B ¢. Beruuciaure ee CKOpOCTh U YCKOPEHUE B
MOMEHT BpemeHu t =4c.

Ilpumenenue npou3z800Hnoil 013 UCCIE006ANHUA PYHKUUIL

1. Hoctpoiite rpaduk (QyHKIMH C TOMOILIBIO  IMPOU3BOJHOM  MEPBOro  MOPSAIKA

y=—x>—-3x* +9x +11.

2. Haiinute npoMeXyTKH BBITYKIOCTH, BOTHYTOCTH M TOYKH Meperuda GyHkuun vy =2x — 33/x?

X3

(x+17
NG -3x+3
x—-1

3. Halinure acuMNITOTHI M MOCTPOUTE CXEMATHYHO TPAGUK QYHKIHH y =

4. TlpoBeauTe MOJHOE UCCIIEN0BAHUE QYHKIIMK U IOCTPOUTE TpaduK y —

5. TIpoBeaute monHoe nccieaoBaHue QYHKIMH U TIOCTPOTe rpaduk



HJ[3 Ne5 «Heonpeodenennwtii unmezpan. OnpeoenenHblii UHMEZPai U €20 RPUTIOHCEHU)

1. HaliTu HeonpeieNeHHbIE NHTErPaibl

N IS LR o2 1 )y

'[(3\/; 5 '[3+X2 2Vx* -3
3 —

3J‘ 3 _ 4 dx 4J.Ctg—);6dx

[2 _7x _(2)( j SIn”~ X
sin| — -1
5

2x-1

5. [ x(3x2+1)" dx 6.| —————

I( ) Ix2+2x+10

7. jv1—exeﬁm 8. I 4x+3 dx,

(x-2)°
9. Ixe*dx, 10. I#
X(x° +1)
dx dx
11. , 12. —_—
Iv§l+V§l+2V§ Icosxsm3x

13 _[ dx

(X+1D)Vx® +2x-1.

2. Berunciuth ONPCACIICHHBIC NHTCI'PAJIbI

2 V4
L[ +i4)dx. 2. [Insinxdx
1 X 2

3. BeraucauTs mwiommans GUrypsl, OrpaHHIeHHOMN JTIMHASAMI
1) 3x—y=4, y*>=6x

2) r=cos2¢p, OS(oS%
3) {xZZC‘.’St’ y=3(y23).
y =6sint;
4. BeluMcnuTh ATUHY AYTH KPUBOMU, 3aJJaHHON ypaBHEHUEM
1) y=Inx, J3<x<A1s.
2) p=3e*""*, —m/2<@p<x/2

p— t 1
3) [¥=¢'cost sino) zl2<i<r.
x =e'(cost —sint),



5. Berauciauts 00beM Tena, 00pa3zoBaHHOTO BparieHueM BOKpyr ocu Oy GUrypsl, orpaHU4eHHON

rpapukamu pyHKImiE X =3-y* |, Xx=y’ +1

HJ[3 Ne6 «DHII: wacmnovie npou3eoonvie, IKCmMpemym»

y In(l-x* - y?)
1. Haiitu oGsacTb onpeaeneHus QyHKIUN 7 = ——————=——>.
1-\y
2. HaiiTy 3Ha4eHUs YaCTHBIX POU3BOIHBIX (DYHKIIHMI B 3aJaHHOM TOUKE:
1

A) z=x" (1) B)z:mg&+J§)@ﬂ.

2
3. Haiitu Z—l; ecau U =Xy +Sin(X+Y).
X

4. BeruncauTh NpuOIMKEHHO \/ 5.e%92 1203 .

5. HaiiTi skcTpeMyMbl pyHKIHH  Z = X° +2y° —4X —6Y + 2.

. Inx In
6. Haiitu npousBoiHYIO QYyHKIIMM Z = —— — ny B HampasiyieHuu Bektopa (1;1).

Yy X

7. HaiiTi sKcTpeManbHOe 3HaueHne GyHkuun Z = 2X+ Y —y> —X* npu ycnopun X+ 2y =1,

8. Haiftu HanbomnbIiee 3HaueHHE PYHKIINUU:

A) z=x-2y+5 y>0 B) Z=MQ2+yﬂ
X+y<1
X+2y<1
x>0
y>0.

H/[3 Ne7 «Kpamnble unmezpavt)

2y
1. BBIYMCIUTH MOBTOPHBIA HHTErpal J-dy I (2x + y)dx.
-2 0

4
2. I3MeHUTb NOPAI0K UHTETPUPOBAHMS B IBOMHOM HHTErpase: Idy
1



2
N X
3. Beruncauth 1BOIHON MHTETpa H — dxdy, rne D — o61acTh, orpaHuYeHHas TMHUAMH
D

yzl,y:x,x:4.
X

4. BeIYHCIIUTH IJI0INAAb GUTYPbI, OTPaHHUYCHHOW OKpYKHOCTSIMH I'=1, I =2C0S¢ (BHE

OKPY>KHOCTH

r=1).
5. Beraucnuts miomnaaps GUrypsl, OrpaHuYEeHHON JTUHUSAMHA Y = % u x+y-7=0.

6. BerauciuTh TpOtHOM MHTErpai _U'.[(x2 +3y2)dxdydz; R:0<z<3x,x+y<1 y>0 mo ¢urype R,
R
OTPAaHUYEHHOMN MTOBEPXHOCTSAMHM.
7. Beraucinuth 00BEM TeNa, OrpaHUYEHHOTO MTOBEPXHOCTIMHU
z=8-x-y, x=0, y=x*, y=4, z=0.

8. Haiitu cTaTMueckre MOMEHTBI OTHOCUTEIBHO KOOPAMHATHBIX OCEH MJIACTUHKH, OTPaHUYEHHOM
napabonoit y = x* (y > 0), IpsMON  X=9, eI IJIOTHOCTh PaclpeiesIeHUsI MacChl B KaKIOU

TOYKE paBHA OPANHATC 9TOU TOUKH.

9. Haiinure Mmomentsl uepuun I, I, 1, 0aHOPOIHON MITaCTUHKH (5 = l), OTrPaHUYEHHOU

OCAMH KOOpIHHAT U mpsimoit Y =2 —0,5X.

H/[3 Ne8 «Hucnoswie paovl, pynKyuonanvrovie paovt»

1. JIoka3zaTh CXOIMMOCTh U HAUTH CYMMY psZia 2—2
“~n°+n

2.MccnenoBaTh Ha CXOJIUMOCTD PAIbL:

smn\/— = 1 []

ni(2n +1)! = (3n—2)"
)Z (3n)! ' 7) nz_lln(4n+1j '

n=1

>Z

g Z 1(3n +1),/In(n +5)

3. HccnegoBaThb PAABI HA a6COJ'IIOTHy'IO " YCIIOBHYIO CXOAUMOCTD:

)Zsmn\/_ ’ Z (-1)" z( 1)"(2n +1)

“nin(n+1) =~ % 3n+2

—1)"
4. Haiitu cymMMmy psna Z 1) ¢ Toy”ocTsio 710 0.001.

= 4"(2n+1)



5. HaiiTi 0651acTh CXOAMMOCTH CTETIEHHOTO psija;

2n+1

L ()2 ) ) AT D
V2 022 e Y X

n=1 n=1

X+ 2)
n2

6. Paznoxuts ¢pynkuuio B pan Teitnopa no creneHsm X :
a) (3+e7)%,6)7/(12+x—x)?, B)In(1—x—20x?).

7. Beruncnauts uHTErpan ¢ TouHocTso 10 0.001:

0.5 dX 0.2
a) | 6) [sin(25x*)dx.
0 0

Y1+ x*

8. Haiitu HpI/I6J'II/I)KéHHO PCIICHUC 3alaUn Komu B BHAC OTPEC3Ka psAaa Tefmopa I10 CTCIICHAM X
yrr — XZ + y2
C YCTBIPbM: HCHYJICBBIMU K09(1)(1)I/IHI/IGHT8.MI/IZ , .
y(0)=0,y'(0)=1
9. Pa3noxuth B paa CDypbe (I)YHKI_[I/IIO, MNepUoOoANYCCKYIO C IICPUOJOM 272' , 3aJaHHYIO Ha OTPE3KE

[ 14 i () X+, —-7<Xx<0
—7T, OpPMYIIOit = )
s Py 7, 0<x<rx

H/[3 Ne9 «ObviKknosennvle Oughhepenyuanvrvie ypasHenus»

1. Haiitu o6munii nHTErpan win oobiiee pemerne 1udhepeHmaibsHOr0 ypaBHEHUS TIEPBOTO
nopsjka (B npumepe 3)pemuts 3aaauy Komn):

2 2
1) VA—x?y' +xy? +x=0, 2) y' =2 +§xy—5y
2X° —6xy
’ _ 2
3 VYN gy Vg M Fgy o,
y@® =1 X X

2. Haiitu o61ee pemenue quddepeHnaabHoro ypaBHEHU:

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

y" =2sin® ycosy
T, :

YO =7y -1

4. Haiitu oOuiee pemienue nud@epeHnnanbHOro ypaBHeHus (B MpuMepe 1) PeIuTh 3aauy
Komm):

1) y'-2y'+y=xe* 2) y"+4y'+5y = x°
) ¥ -4y 45y =6x" +2x=5, 4) y"'+2y" -3y =(8x+6)e",
5) y'—4y'+4y =e**(cosx+3sinx), 6) y" —64y’ =128cos8x —64e®",
y"+y=1/sinx
{y(;z/Z) =1,y(zl2)=nl2 "

5. Pemnre cuctemy JIY mepBoro mopsijika IByMsi Clioco0amu - MOACTAHOBKH U METOJIOM Diiniepa

3. Haittu pemenune 3anaun Komm:



y' =2x—-5y+e'
X'=y-—6x+e®

HJ[3 NelO «Teopusn éeposmnocmeit»

1.

[TpousBoauTCs 5 BBICTPENOB MO pE3epBYyapy € TOPIOUHUM, IIPUUEM pe3epByap IMociie IepBoro
MonaJaHus B HEro BOCIJIAMEHSIETCs, a TI0CJIe BTOPOTO MOMAaJIaHUs B HETO — B3PHIBACTCS.
BepostHocTs monaganus B pe3epByap NpH Kaxx1oM BeicTpesie paBHa 0,3. HailTu BeposiTHOCTD
TOTO, 4TO pe3epByap OyIeT MOJ0XIKEH, HO HE B3OPBETCH.

B cembe Tpoe aereii: 2 manbuuka U 1eBouka. Jletu urpatot Ha KyxHe. BeposiTHOCTB TOrO, 4TO
MaJbYMKH Pa300bIOT MOCYTy COOTBeTCTBeHHO paBHa 0,7 u 0,8, a nisa neBouku — 0,4. Halitu
BEPOSATHOCTH TOTO, UTO MOCy/a Oyuer pa3oura.

Caina monagaeT B MUIICHb IIPU OJTHOM BBICTpEJie ¢ BeposTHOCTHIO 0,8, Maia — ¢
BepossTHOCTHIO 0,7, a [Tama — ¢ BepositHOCThIO 0,75. Cama BeicTpenui 2 pa3a, Mama — 3 pasa,
[Tama — 1 pa3, mocsue 4ero B MUIIEHU OBLIIO OOHAPYKEHO 0JHO oTBepcThe. KakoBa
BEPOSATHOCTH TOTO, YTO B MUIIICHB monaixa Marra?

Pa3peiB cBSI3M MPOUCXOAUT B OJHOM U3 3BeHbEB TenedoHHOro kabens. MoOHTED
MOCJICIOBATEIFHO IPOBEPSIET 3BEHBbs, OOHApyXHBas MecTo pa3pbiBa. CoCTaBUTH psj
pacmpenenieHuss 4ucia OOCIEeNOBaHHBIX 3BEHBEB, €CIH BEPOSITHOCTh pa3pbiBa IS
KOKJIOTO 3B€HA IIOCTOSIHHA W paBHA P.

3aman ps pacnpefeneHus: AMCKPETHOM cioydallHOM Benu4MHbl X.

X |1 2 3 4 5 6

P 003015020 |0,35 | 0,15 |?

[Toctpouth MHOTOYroJdbHUK pacnpeaeneHus. Omnpenenuts QYHKINIO
pacripesie/ieHus M TMOCTpouTh €€ rpaduk. Belumcnaute mareMaTHUecKoe OXKUAaHUE

m, D[X] o,
, HAUCIICPCUIO , Cp€AHCC KBAAPATUYCCKOC OTKIIOHCHUC n

-0, <X<
BEPOSATHOCTD P(m -0, <X <m +0,).

3amana (QYHKIUS paclpeiesieHus] CIy4yalHOW BeTUYUHBI X
0, X <3,

F(x) = %(—x3 +12x* —45x +54), 3<x<5,
1, X > 5.

Haiitn mnotHocTh pacnpenenenus. [loctpouts rpaguku GQyHKIMM |
IUIOTHOCTU paclpeieneHusl. Bplunciauth MareMaTHYecKoe OXKUIaHHe, IUCIEePCUI0 U
BEPOATHOCTD P(X <(0,4)).

B Ttabnuie mnpuBenéH 3aKOH paclpenesieHUs BEPOSTHOCTEH CHUCTEMBI CIyYailHBIX
BennuuH (X, V)

X




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
Haiitu: K03phUIUeHT «a»; MaTeMaTHYeCKHE OXUIAHUS x> My ;  IHACIEPCHH

2

X

(o}

2

Y5 KOA(PUIMEHT KOPpEAUU

ey

HJ[3 Nell «llepeuunasa oopadomrka pe3yibmanod IKCHEPUMEHMa)

Han cratuctuueckuid psj (MCXOAHbIC 3HAUCHUS BEJIMYUH)

X

4

X

v

X

v

X

v

38,4

18,7

40,7

24

30,3

18

27,3

25,1

22

21

40,2

11,7

50,8

9

28,4

15,7

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

22,4

36

19,8

30,3

21,3

48

24,5

46

20,3

25

29,5

35,7

15,3

30,5

27,8

26

28,7

27,8

15,5

38,1

19,6

34,3

20,7

48,7

115

32,5

28

35,2

30,7

16,8

32,2

43,8

13

16,8

18,3

97,1

2,9

41,6

18,2

28,8

29,7

35,5

24

23,9

20,2

40

23,8

42,5

15,3

47,1

14,7

45,9

24

54,3

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

54,2

14,2

21,4

19,8

40,1

17,4

47

17,3

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

22,3

46,8

20,5

53,7

12,4

28,2

30

38

154

52

6,1

23,8

18,3

42,1

28,5

33,7

19,8

55

11

31,2

24,2

37,9

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

15,3

42,3

19,7

41,5

10,8

41,9

14,6

42,3

23,5

25,8

27,4




357 1119|412 | 98 | 341 | 26,3 | 588 | 9,2 | 39,2 | 17,5

HaiiTu BeIpaskeHne AByMEpHOI0 SMIUPUUYECKOT0 pacnpenenenus (X, ¥V), sMnupudeckue
pacrpeziefieHus: COCTaBIAIOMMX X U Y, IOCTPOUTH Ipaduyeckoe 0TOOpaKEHUE pacpeIeIeHUN.

J1J1st 3TOTO - COCTAaBUThH KOPPEISIIMOHHOE TT0JIE, KOPPEISLUOHHYIO TaOIUIly a0COMIOTHBIX 9acToOT,
BapHAIMOHHBIC PSAbI, Ta0HIy «CTaTUCTUYECKAsi COBOKYITHOCTh U3MEPUMOTO MIPU3HAKAY.

HJ[3 Nel2 «Hucnoewvle xapakmepucmuku 2eHEPAIbHbIX RAPAMEMPO6»

[To nannubiM, noydeHHbIM B MJI3 Nel 1, ouienute renepanbHbie MapaMeTphl: HAMAUTE CpeaHeEe,
JCIIEpCHs, CpeHee KBaAPaTUYHOE OTKIIOHEHHE, aCHMMETPHS, dKCIIECC, MOJIa, MEIMaHa,
Kod(duimeHT Bapuanuu ajs npusHakoB X U Y. OLIEHUTE CTETIeHb OTKIOHEHUS SMITUPUIECKOTO
pacnpenesenus Toro U3MEpUMOro Mpu3HaKa OT HOPMaJIbHOTO paclpeleeHHUs.

M aToro 3anonnHute Tabnuny «PacyeTr BHIOOPOUYHBIX OLEHOK IIPU3HAKOBY» U IPOBEAUTE PACUETHI
UCTIPABJICHHBIX OIICHOK F'eHEepaJIbHBIX TapameTpoB. Caemnaiite BBIBO O KO PUIIMEHTE BapHaIlUH.

H/[3 Nel3 «IIpoBepka cTaTHCTHYECKUX THIIOTE3)»

ITo nanHbIM, osryueHHsIM B /13 Nell u 12, mpoBecTH CcTaTUCTUYECKYIO ITPOBEPKY
CTaTMCTUYECKOM TUIIOTE3bl O HOPMAJIbHOM PACIIPEAETICHUH U3MEPSEMOT0 MPU3HAKA 110
CJIEIYIOIIUM KPUTEPUSM: a) CpEAHEMY KBaJIpaTUYHOMY OTKJIOHEHHIO, 0) pa3Maxy BapbUpOBaHUS,
B) ITOKA3aTe/IsIM HCIIPABICHHBIX ACHMMETPHH ¥ dKCIiecea, T) KpuTeprio Ilnpcona y2 (ypoBeHb
3HaYMMOCTH NpUHATH paBHBIM 0.05). B ciiyuae NpuHSTHS THIIOTE3bI O HOPMATbHOCTH
pacnpeeneHuss HaliTh JOBEPUTENIbHBIE HHTEPBAJIBI 11 MATEMaTUYECKOTO 0>KMJIaHUS U CPETHETO
KBaJIpaTUYHOI'0 OTKJIOHEHHUS IIpH ypoBHE HanéxHocTh 0.95.

H/[3 Nel4 «Boiachenue KoppenayuoHHOU 3a6UCUMOCIU USMEPUMbBIX RPUSHAKO6)

[To nmamnbpiM 3amaum, ucciaexyemor B MJI3 NeNoe 11-13, HAlTH W 3amucarb B
KOPPESIUOHHYIO TaOJIMIly YCIOBHBIE cpenHue. Ha KOppeasiliMOHHOM I0Jie MOCTPOUTH JIMHUU
perpeccun. HaliTu ucnpaBieHHBIH KOPPETSLUOHHBIT MOMEHT M KO3()QUIMEHT KOPPESIHHU.
[TpoBepuTh rUMOTE3y O HE3aBUCHUMOCTH MpU3HAKOB X U Y (ypOBEHb 3HAUUMOCTH NPHUHSITH
paBubiM 0.05). Paccuurare kordp¢uumentsl nuHerHo perpeccun (X Ha Y wim Y Ha
X).ITpoBepuTh 3HAUYUMOCTH ypaBHEHHs perpeccud. Hailtu noBepuTesbHbIE HHTEPBAJIBI IS
K02 PUITMEHTOB KOPPETAINU U JTUHEHHOM perpeccun (mpu ypoBHe Hana&xHocTh 0.95).



7 OueHOYHBbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOI aTTeCcTallUuu
a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl MPOBEACHUS NMIPOMEKYTOUHON aTTecTAlNM:

CtpykTypHBIT
PYITYP [Inanupyemble pe3yabTaThbl
3JIEMEHT OneHouHble CpeCcTBA
oOy4deHus
KOMIIETEHINH

OIIK-1 — cnocoGHOCTH pemiaTh CTaHAAPTHBIE 321244 NPO¢ecCHOHATBbHOI /1esiITeIbHOCTH HA OCHOBe MH(opMaluoHHOI 1 Oubnorpadguyeckoi
KYJbTYPbI C IPUMeHEeHHeM HH(POPMAIIHOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOTHII ¥ € y4eTOM OCHOBHBIX TpeOoBaHMIi HH(OPMAIMOHHOM
0e3omacHoOCTH

3HaTh - OCHOBHBIE MOHATHUS U METOBI Teopernyeckue Bonpocskl Ajs IK3aMeHa B 1 cemecTpe

JMHENHOMN, BEKTOPHOU anredpbl U

o 1. Marpunsl. Buasr matpuil. JlelicTBUA HaJ MaTPULIAMU.
AHAIMTUYECKOM FEOMETPUU; punt A put. 1 A PHIL

2. On nurens. On JIEHUE, CBOMCTBA OI1 JIATES.
- OCHOBHBIE TOJIOKEHUS TEOPUH TTpe- Onpenenutens. ONpeacneHne, CBOMCTBA ONPEACITHTE

ZIETIOB ¥ HEMPEPBIBHBIX QyHKIMH, 3. HeBoIposkieHnas matpuiia. OGparHas Matpuia. Paur MaTpuibL.

rpaduKu OCHOBHBIX DJIEMEHTAPHBIX
(yHKIMI ¥ X CBOICTBA; 4. CucreMbl TMHEHHBIX ypaBHeHH. OcHOBHBIE MTOHATHA. CoBMecTHOCTh CJIAY.

- OCHOBHBIE TeopeMbl g depennu- |S. PerneHne cucrem IMHEHHBIX ypaBHEeHUI. MaTpruaHbIil METOA.

aJIbHOIO0 U MHTETPATIbHOIO UCUYHCIIE- . .
N . 6. Pemrenne cucreM nuHENHBIX ypaBHeHU. @opMmyiisel Kpamepa.
HUS QYHKIIUH OTHOM U HECKOIBKUX

IIEPCMCHHBIX, METOABI 7. PelieHne cucreM JTUHEHHBIX ypaBHEHUN MeToaoM ['aycca.
Tu(epeHIMaTbHOT0 HCUUCICHHS

HCCIe0BaHus (YHKIMIL, OCHOBBI 8. Cucrembl TMHEWHBIX OHOPOAHBIX YPAaBHEHUH.
HHCIICHHBIX METONOB BRIHCIICHHA 9. BekTopsl. JInHelHbIE OnIepalluy Hajl BEKTOPAMH.

OMMPECACIICHHBIX MHTCI'PAJIOB,

10. IIpoeknus BekTopa Ha ock. Moaynb BekTopa. Hanmpasisronme KOCUHYCHI.
- OCHOBHBIE THUIIBI OOBIKHOBEHHBIX




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3ynbTaThl
0o0y4eHus

O1neHOYHBIC CPEACTBA

nuddepeHIaIbHBIX YPaBHEHUH U
METO/IbI UX PEIICHUS;

- OCHOBHBIE TIOJIOKCHHS TCOPUHU
PAIOB;

- OCHOBHBLIC ITOHATHA TCOPHUU
BepOﬂTHOCTCﬁ 1 MaTeMaTHYECKON
CTaTUCTHUKH

11.CkanspHoe mpousBeieHne BEKTOPOB, €ro cBOMCTBA. [IpuioxkeHs CKalIpHOTO MPOU3BEACHHUS B
reoMeTpuu, (pu3HKe.

12.BekTOpHOE POU3BEICHUE BEKTOPOB, €ro CBOiCcTBA. [Ipniio)keHuss BEKTOPHOTO MIPOU3BEICHHUSL.
13. CmernianHOE POU3BEIEHUE BEKTOPOB, €ro cBoicTBa. [IpriiokeHns CMEIIaHHOTO IIPOU3BEIECHUS.
14.YpaBHeHuUs NPSIMON Ha IJIOCKOCTH.

15.YpaBHEHHUS TUIOCKOCTH B TPOCTPAHCTBE.

16.YpaBHeHuUs: IpSAMOI B IPOCTPAHCTBE.

17.B3anmHOe PAaCIIOJIOKCHUC TIPAMBIX U IUIOCKOCTEM. YToi MCKIAY HUMU. PaccTosHuE OT TOUKH 10
HpHMOﬁ, IUIOCKOCTH. Touka MEepeCCUYCHUA HpHMOﬁ " IJIOCKOCTH.

18. KpuBbie BTOpOro nopsijika: OKpy>KHOCTb, 3JUIMIIC, THnepOoia, napadosa, uX reoMeTpruuecKue
CBOMCTBA U YPABHEHUS

19. ®ynkuus. CrnocoOsl 3ananus. O6macts onpenenenusi. OCHOBHbIE deMeHTapHble PYHKIIUH, UX
CBOIiCcTBa, rpaduku.

20.IIpenen pynkuu B Touke. [Ipenen ¢pyukiuu B 6eckoHeuHoCcTH. OTHOCTOPOHHUE MTPEIEIIBI.

21. beckoHe4yHO Malible U OECKOHEUHO OOoJbIINe PYHKIIMU, CBSA3b MKy HUMHU. CBOMCTBa
0eCKOHEYHO MaJIbIX (PYHKLIUH.

22. Teopemsl 0 npenenax. PackpsiTre HEONpeneIeHHOCTEM.

23.3ameyaTeNbHbIE TPEIEIIbI.

24. CpaBHeHHE OECKOHEYHO MaJIbIX (DYHKIMI. DKBUBAJICHTHBIC O0ECKOHEUHO MaJibie ) YHKIIMH U
OCHOBHBIE T€OpeMbI 0 HUX. [[pMeHeHne K BBIUNCIIEHUIO IPEEIIOB.

25. HeripepbIBHOCTB (DyHKIIMHU B TOYKe. TOYKH pa3pbiBa U UX Kiaccu(uKalus.

26. OCHOBHBIE T€OpEMBI O HeNPePbIBHBIX QyHKIMIX. CBONHCTBA (DYHKIMI HENPEPHIBHBIX HA OTPE3KE.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3ynbTaThl
0o0y4eHus

O1neHOYHBIC CPEACTBA

27.1IpousBoaHast QyHKIMH, €€ TEOMETPHUUECKUI U (PU3UYECKHIA CMBICIL.

28. YpaBHEHHUS KacaTelIbHOU U HOpMallK K KpuBoi. J{uddepenimpyemMocts GyHKIIUU B TOUKE.

29. IIpon3BogHASE CyMMBI, Pa3HOCTH, IPOU3BENEHUS, YacTHOTO (GyHKIMHU. [Ipon3BogHAS CIIOKHON 1
oOpaTHON (QyHKIUI.

30. AuddepenumpoBanre HEIBHBIX U TAPAMETPHUECKH 3aIaHHBIX (DYHKITHIA.

31. Jlorapudmuueckoe nuddepeHmpoBaHme.

32.1Ipon3BOIHBIE BBICIIMX MOPSIKOB.

33. Auddepennunan pynkuuu. ['eomerpuyeckuit cmpica quddepeniuana. OCHOBHBIE TEOPEMBI O
muddepeHmanax.

34.Ilpumenenue nuddepennuana K IpUOIMKEHHBIM BIYHCICHUSM.

35. OcHoBHBIE TeopeMbl Aud pepennnanbroro ucuuciaeHus: Poms, Jlarpanxka u Komm.

36. IIpaBuito Jlonurais.

37.YcnoBus MOHOTOHHOCTH (pyHKIMH. DKcTpeMyMbl GyHKIMi. HeobxonnMoe u joctaTouHoe
YCIIOBHS SKCTpeMyMa (yHKIIHH.

38. HanbGonbIee u HaMeHbIee 3HaYeHUsT (PYHKIIMHM HAa OTPE3KE.

39. Beimyxknocts rpaduka Gyskuuu. Touku nepernda. HeoOxoaumoe 1 10CTaTOuHOE YCIOBUS TOUEK
neperuoa.

40. AcuMnToThl rpaduKa GyHKIUH.

Teoperndeckue BONPOCHI A5 3a4eTa BO 2 ceMecTpe

1. IlepBooOpasnas. HeonpeneneHHblii uHTErpanm M ero cBoiicTBa. TaOnuia OCHOBHBIX
WHTErPAJIOB.

OcHOBHBIE METO/IbI MHTETPUPOBAHUS: 3aMEHA IIEPEMEHHON U MHTETPUPOBAHUE 110 YACTSIM.
HuTerpupoBanue panoOHaNbHbIX (QYHKIUH.

WHTerpupoBaHue TPUrOHOMETPUUYECKUX (YHKIIUH.

HNHTerpupoBanne upparmoHaIbHBIX (QYHKITUH.

OmnpeneneHHbI HHTErPaJl KaK Mpesie] UHTErpalbHOW CYyMMBI, €70 CBONCTBA.

dopmyna Hetorona — Jleitoruia. OCHOBHBIE CBOMCTBA ONPECICHHOTO HHTETpaIa.
Brruncnenue onpeaeneHHoro MHTerpaa (3aMeHa NepeMeHHON, HHTETPUPOBAHUE 110 YACTSIM).

© NGk wDd




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3ynbTaThl
0o0y4eHus

O1neHOYHBIC CPEACTBA

10.
11.

12.
13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.

WuTerpupoBaHie YETHBIX U HEYETHBIX (DYHKIMI B CAMMETPUYHBIX MTpe/Ieiax.
HecoOcTBeHHBIE HHTETPATHI.

['eomerpuueckue u GU3NIECKUE TPUIIOKEHUS OMPEICICHHOTO HHTErpaa.

O6nacte onpenenenus OHIIL. [Ipenen, HenpepsiBHOCTH. CBOMCTBa (YHKIUH, HEMPEPBHIBHBIX
B OTpaHMUYEHHON 3aMKHYTOH 00J1acTH.

YacTHble TPOU3BOJHBIE IEPBOIO MOPSAKA, UX TEOMETPUUYECKOE UCTOJIKOBAHUE.

YacTHbIe TPOU3BOJHBIE BBICIIUX IOPSAIKOB.

HuddepenurpyeMocTs 1 nmonHbi auddepeniman GyHKIuu.

[Tpumenenne nonHoro auddepennmana Kk npuOIMKeHHBIM BhIYUCIeHISIM. [{uddepenimanst
BBICILIUX MOPSIAKOB.

[TpousBoaHas cnoxxHoit pynkuuu. [lonHas npousBogHast.

WuBapuaHTHOCTH (hOpMBI IOJTHOTO U depeHnana.

HuddepenunpoBanrie HeIBHON (YHKITHH.

KacarenbHast IJI0CKOCTh M HOPMAJIb K TOBEPXHOCTH.

OKcTpeMyM (QYHKIMM JBYX HepeMeHHbIX. HeoOxogumoe u J0CTaTOYHOE YCIIOBHE
JKCTpEMyMa.

VYcnoBHBIM 3kcTpeMyM. Meroa MHOkuTenen Jlarpanxa.

HauOonbIee 1 HauMeHbllee 3Ha4eHUs (PYHKIIMU B 3aMKHYTOM 001acTH.

JIBOWHOM MHTErpasl: OCHOBHBIE MOHATHS U ONPEICTICHUS.

['eomeTpuueckuii u GU3NUECKU CMBICI IBOIHOTO HHTErpaa.

OCHOBHBIE CBOMCTBA ABOMHOIO MHTErpaJia.

Brruncnenue 1BOMHOrO NHTErpana B JEKAPTOBBIX KOOpJAUHATAX.

Beruncnenne 1BOWHOIO HHTETpalla B MOJISPHBIX KOOPANHATAX.

[IpunoxeHust ABOMHOTO UHTETpaa.

TpoWHOM MHTErpal: OCHOBHBIE ITOHATHSI, CBOWCTBA.

Brruncnenue TpoHOTO UHTErpajla B IE€KapTOBBIX KOOPAMHATAX.

3aMeHa TIEpEMEHHBIX B TPOWHOM HHTerpajie. BpluncieHue TpPOWHOrO HWHTErpaja B
IWIMHAPUYECKUX U CPepUIecKUX KOOpAHHATAX.

I'eomerpryeckuii U PU3NIECKUIA CMBICH, MPUIIOKEHHS TPOHHOTO MHTETpaja
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33.
34.

35.

36.

37.

38.

39.

40.

41,

42,

Uucnoseie psiabl. CXoauMOCTh U cymma psiia. CBOMCTBa pSIOB.

Psin reomerpuueckoii nporpeccur. HeoOXoqumblil MpU3HAK CXOAMMOCTH YHMCIOBOTO pPsila.
I'apmonnyeckuii psn.

JloctaTouHble MPU3HAKU CXOJUMOCTH 3HAKOIIOJIOKUTEIbHBIX psANoB. IIpn3Haku cpaBHEHUS.
[Tpu3nak damambepa.

JloctaTouHble IPU3HAKK CXOAMMOCTH 3HAKOIIOJIOKUTEIBHBIX PIOB. PaguKkanbHbIil IpU3HAK
Kommu. UnTerpanehbiii npusHak Kommu.

3Hakouepenyomuecss U 3HaKonepeMeHHble psjbl. [Ipusnak JleitOnuma. AOcomtoTHas u
YCJIOBHAsI CXOAUMOCTb PsAJa.

®dynkuoHanbHele psiibl. O6macTe cxoaumoctu. CtenenHble paasl. Teopema AGens. Panuyc
cxoaumoctu. CBOMCTBA CTENIEHHBIX PSIJIOB.

Psnsl Telinopa u Makinopena. Pasnoxxenue QpyHKIUI B CTENIEHHBIE PS/IbL.

[IpyMeHeHre CTENEeHHbIX PSI0B B MPUOIMKEHHBIX BBIUMCICHUSIX.

Tpuronomerpudeckue paasl. Onpenenenue K03(p(UIMEHTOB TPUTOHOMETPHUUECKOTO Psila.
VYcnosue paznoxumoctu GyHkiuil B pag Oypoe.

Psnpl @ypbe 17151 4eTHBIX U HeYeTHBIX QyHKIuH. Paasl @ypbe a1 GyHKIUN NPOU3BOIBHOTO
nepuoza. Paznoxenue B psin @ypbe HENepuoanYecKuX PyHKINH.

.Teopernyeckue BONpoCHI VISl IK3aMeHA B 3 ceMecTpe

©oN Ok wN

HuddepeHunanpHple  ypaBHEHHUS: OCHOBHBbIE TOHATHS. 3ajadyd, MOPUBOIANIME K
TudhepeHIMaIbHbBIM YPaBHEHHUSM.

Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH pellieHus: AUPpPepeHInaIbHOr0 YpaBHEHUS.
YpaBHEHUS C pa3aeNAIOIUMUCA IEPEMEHHBIMH.

Opnnoponusie quddepeHnranbHble ypaBHeHUs | nmopsiika.

JIunelinble ypaBHeHuUs. Y paBHEeHMs bepHyin.

VYpaBHeHue B MONMHBIX AuQdepeHInanax.

Juddepennmanbable ypaBHEHHS BHICIIUX HOPSIKOB: OCHOBHBIE TOHSTHSI.

VYpaBHEHHUs], JOMYCKAIOMIUE IOHMKCHHUE MTOPAIKA.

Jlunelinple muddepeHIanbHbple ypaBHEHNs BBICIIMX NOPSAKOB. JIMHEHHBIE OJHOPOJHBIC
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10.
11.
12.
13.

14.

15.
16.
17.
18.
19.
20.
21.
22.

23.

24.
25.

26.

217.
28.
29.
30.

g depeHImaIbHbIe ypaBHEHHS 2, N-T0 MOPSAKOB.

Wnterpuposanue JIOY ¢ nocrosHHbIME KO3 DULIEEHTAMU.

Jluneiinbie Heonnopoausie Y. CtpykTypa obmero pemenus JIHIY.

Meton Bapranuy Ipou3BOJIbHBIX IOCTOSIHHBIX.

WnterpupoBanne JIHAY ¢ mocrossHHbIME KO3 dUIMEHTaMH © TpaBOW  YaCTHIO
CIEUAJIBHOTO BUJA.

Cucremsl auddepeHnnanbHbIX ypaBHEHHA. TeopemMa CyIIeCTBOBAHUS W €AMHCTBEHHOCTH
pewieHus. MeTo MCKIIIOYEHMs AJIS pelleHUs] HOPMAIbHBIX cuUcTeM AuddepeHnnanbHbIX
YpaBHEHUM.

DreMeHTbl KOMOMHATOPUKHU: TIEPECTaHOBKH, pa3MEILeHHsI, COUETaHusl.

OcHOBHBIE TIOHATHS TEOPUHU BEPOSTHOCTEN: UCIIBITAHUE, COOBITHE, BEPOSITHOCTh COOBITHS.
JeiicTBus HaJl cOOBITHSMU. AnreOpa COOBITHIA.

TeopeMsbl CIIOXKEHUS U YMHOKEHHS BEPOATHOCTEN.

®opmMmyia nonHou BeposTHocTU. PopMmyia beneca.

ITocnenoBarenbHOCTh HE3ABUCUMBIX HclbITaHUN. Dopmyiia beprymm.

CiyuyaliHbple BETUUYHHBI, UX BUBI.

Pan pacnpenenenus. @yHkuus pacnpeneneHus, ee cporcrsa. [IIOTHOCTH pacnpeneneHus,
CBOMCTBA.

YucrioBble XapaKTEPUCTUKHU CIIYYaiHBIX BEJIUYMH: MAaTEMAaTHUYECKOE OXKUIAHUE, TUCIIEPCHs,
CpelHee KBapaTUIEeCKOE OTKIIOHEHUE.

HopManbHblii 3aKOH pacnpenesieHus C1y4aitHOM BETUYUHBI.

CucreMsl Cily4aiiHbIX BEIMUMH. 3aKOH paclpenenacHus. YucnoBble XapakKTepUCTUKN CUCTEMBI
CIyYaHBIX BEIUYUH. 3aBUCUMOCTD CITyYalHBIX BEJIMYHH.

[Ipenmer MaremMaTHdecKOM CTaTUCTHUKU. |'eHepalbHas COBOKYMHOCTb M BBIOOpKA.
Bapuanuonnsiii psag. [lonuron. ['mcrorpamma. OMmnupudeckas GyHKIUS pacipeieleHUs.
Craructuueckue OLEHKM apaMeTPOB PACIIPEAEIEHUS T€HEPATILHON COBOKYITHOCTH.
Cratuctuueckas nposepka runores. Kpurepuii cornacusi. Kpurepuii [Tupcona.
KoppensiuonHsiit aHaau3. DMIUPUYECKUI KOAPPHUIIMEHT KOPPEIALUH.

Haxoxnenue ypaBHEHUs TMHEITHON PErpecCy METOJ0M HaUMEHBIINUX KBAIPaTOB.




CrpyKTypHBII

[Inanupyemsblie pe3ysbTaThl

JJIEMEHT O1eHOYHBIE CPEJICTBA
0o0y4eHus
KOMIICTCHITHH
Ymertb - pelaTh 3aJa4u Mo U3y4aeMbIM Ilpumepnvie npakmuuecKkue 3a0anus 013 IK3AMEHA U 3a4ema:

TCOPCTUYCCKHU Pa3aciiaM;

- 00cyX1aTh CIIOCOOBI

3 PeKTUBHOTO peleHus
muddepeHIMaTbHBIX YPaBHEHHH U
UX CHCTEM; OIIPEICIISATh

3P PEKTUBHOCTD PEIICHHS 33Ja4H,
MOJTYYEHHOTO C TIOMOIIBIO
YHCIICHHBIX METO/IOB; PACIIO3HABATh
3¢ (deKTUBHbBIE PE3YyIbTATHI
00pabOTKH IKCIIEPUMEHTAIBHBIX
JTAaHHBIX OT He3()(HEKTUBHBIX

1. Pemute MaTpuuHoe ypaBHenue X+3(A-B)=4C, rue

SRR SR

2. PemuTh cUCTEMbI TMHEWHBIX alNTre0pandeckux ypaBHeHHi 1o ¢popmyinam Kpamepa, MaTpuaHbIM
MeToaoM, MeroaoM ['aycca:

3%, +4X, +2%, =3
2%, — X, =3X; =-3
X, +5X, + X5 =2
3. JlaHbl KOOPAMHATHI BEPIINH MHUPAMUIBI ARAA .
A(L36). A(221), A(-L01), A(A46-3). ..
1) anmuny pedpa A
2) yroa Mexay pedbpamu Ak y AA
3) yron mexay pedbpom ARy I'PaHbIO AlA,

4) moniaab rpaHu AiAZ%;

5) 06beM mupaMu/Ib.
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0o0y4eHus
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4. B tpeyroapHuke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5) HailTu JyIMHY BBICOTBI U3 BEPIIHUHBI A.
5. HamucaTts kaHOHUYECKHUE U TapaMeTPUIECKUE YPaBHEHUS MPAMO, IPOXOsIel yepe3 TOUKH
M(2,1,-1) u K(3,3,-1).
6. CocraBuUTh ypaBHEHHE IUIOCKOCTH, poxosiiei yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jlokasark, 4TO MPSMBIC MApAJLICITbHBIL:

x+2 y-1 z X+y-z=0
- X—y—-52-8=0

3 -2 14

8. Haiitu yron mexnay npsimol, npoxojsieit uepes Touky A(-1,0,-5) u Touky B(1,2,0), u
TJIOCKOCTRIO X-3y+Z+5=0.
9. OmnpenenuTs TUI KPUBOH 2-T0 MOpsiAKa U HOCTPOUTD JIMHUIO:

x> —9y% +2x+18y+73=0
2x? +3y® —4x+6y—7=0
y? —4x—-2y-3=0

10. Beruncnure npenens:

4 . H
1+4x—x - 6) lim 3x-arcsin 2x | B) im \/2x—1—\@.

a) lim —;
0C0SX—C0S° X o3 x_3

b
x>o X 4 3x% 4+ 2x*

X=ctg2t,

d
11. Haiigure & s GyHKUMK: a) y = eH 0)
dx y = In(sin 2t)
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12.
13.

14.

15

16.

17.

18.

19.

20.

21.

Berancmute: a) Y—~/3+i, 6) (1—i)*.

Haiitu HeonpeaenéHHpIii  MHTErpa: a) Isin 3x-cos 5xdx , 0) [ 1- coSX _dx. B) J.(Zx +5)-edx.
(x=sin x)
V20
N xdx
Borurcinth onpeieneHHbli HHTerpat J :
2
2 Yx“+5

1
. BeraucanTh onpeneneHHbIi HHTETpa I 4x - arcsin xdx -
0

o o 2
Haiitn mnnmomans ¢urypel, OrpaHUYeHHOW JIMHUSIMU: X=4, y°=4x.

-1 0 0 0
N3MeHUTh TOPSAA0K MHTETPUPOBAHUS J dy j fdx + J dy J‘ fdx.
-2

—\2+Yy -1 /-y

BbramciuTs de—dy D:x<y<1-x*, x>0.

D AX2+Y°

_ , _y2 2 _ 3
Haiiti 1 moctpouts 0061acTh onpeneneHus pyHKIuu U=y9-x" -y +(x-Y) .

. . 3 .
Haiitn mnonusiii  auddepenunan QyHKIUU: z=x"Iny—sin2xy.

HalitTu uacTHble TpPOM3BOJAHBIE MEPBOTrO MOpAAKAa (DYHKIUU:
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z =5x°y° +In(x +4y).

o 2 2
22. Hancath ypaBHEHHUE KacaTeIbHOM IJIOCKOCTH M HOPMAJIU K TIOBEPXHOCTH Z =+/X"+Y° B
touke (3, 4, 5).

23. UccnenoBaTh Ha SKCTpEMYM QYHKIUIO Z = x% — 2Xy + 4y3
24. Pemure 3anauy Komm:  ycos® xdy = (y2 +1)dx, y(0)=0.

25. Haiiyute obmee pemenue guddepeHmansHoro ypapaesns  y +y = e?*,
26. Pemuts 0HOPOAHYIO cucTeMY Au((EpEHIINaTbLHBIX YPABHEHHIA:

x'=6x—y,
Yy =x+4y.

27. Ilpu nocraBke ¢ 3aBoja Ha 6a3y 1000 paguonpueMHUKOB, Y 55 BBIIUIM U3 cTpos Jamibl. Haiftu
BEPOSATHOCTH TOTO, UTO B3SATHIA HayJauy IPUEMHUK OyJeT UCTIPABHBIM.
28. [IaTHaMATh SK3aMEHAIIMOHHBIX OMJIETOB COJIEPIKAT 0 2 BOMPOCa, KOTOPBIC HE MTOBTOPSIFOTCS,

BKSaMCHYIOIHHﬁCﬂ 3HAET TOJBKO 25 BOITPOCOB. Haiitu BCPOATHOCTH TOI'O, YTO 3K3aMCH 6yI[eT CJaH,
CCJIK JIA OTOr0 JOCTATOYHO OTBETUTDH Ha JBa BOIIPOCAa OAHOT'O ouera.

29. TIpuHUMaeM BEpOSTHOCTH POXKICHUS MaTbUMKa U JCBOYKH PaBHBIMU. HaliTH BEpOSITHOCTH TOTO,
yT0 cpean 10 HOBOPOXKIECHHBIX 6 OKaXKYTCsI MAIbUUKAMHU.

30. Jlan 3ak0oH pacupeneiacHus: JUCKPETHON CITy9aifHONW BEJTMYUHBI:
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X: 1110 [ 120 | 130 | 140 | 150

p: 10102 |03 |02 |02

BBIYHUCIIUTD €€ MAaTCMATUYCCKOC OKUJIAHUC, TUCIICPCHUIO U CPEAHCC KBAAPATHICCKOC OTKIIOHCHHUC.

31. Jlana ¢pyHKIMS pacupeae/ieHUs HEPEPhIBHON CIIyIaliHON BEIMIMHBI X

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

Haiit mnoTHOCTH pacnperesnenus f(X), mocTpouts ee rpaduk, BEpOSITHOCTD TOMAAaHHs B 33 aHHbIH

untepsan [0,5; 2], Mx, Dx, Zx.

32. 3amaHo pacnpeeNeHre BEPOSITHOCTEH AUCKPETHON IBYMEPHOH CITy4aifHO# BETMYNHBIL:

Y\X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03

Haiitu 3akoHBI pactpeaeneHus COCTABIIONUX, K03()PULIMEHT Koppensuu

33. Ilo BEIOOpKE MpH 3aaHHOM ypoBHE 3HaunMocTH o = 0,05 mposeputs 1o kputeputo [Tupcona

TUIOTE3Y O HOPMaJIbHOM paclpeieIeHUH r'eHepaaIbHOM COBOKYIHOCTH. B ciyyae npunsaTus
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[Inanupyemsblie pe3ysbTaThl

JJIEMEHT O1eHOYHBIE CPEJICTBA
0o0y4eHus
KOMIICTCHITHH
THIIOTE3bl O HOPMAJIHLHOM PaCIpPE/ICICHUN HAWTH TIOBEPUTEIbHBIC HHTEPBAJIBI JIJISI MATEMATHIECKOTO
OKUIAHUSA a W CPEIHETO KBaIPaTHUYECKOTO OTKJIOHCHHUS G IPH YPOBHE HaJEKHOCTH Y =1—a
X; 4 7 10 13 16 19 22 25
n, 6 11 14 22 20 13 9 5
34. V3 HOpMalbHOM reHEpaIbHOM COBOKYITHOCTH U3BJIeUeHa BEIOOpKa oobema N=15:
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.
TpebGyercs npu yposHe 3naunmocti « = 0,05 mpOBEpUTE HyJIEBYIO TUIIOTE3Y H, : 02 =02 =55,
NIPHHAB B KaUeCTBE KOHKYpUPYIOmel runoTessl: a) H, 1 o? #55,0) H, :o° >55 um
H, : 0? <55 B 3aBHCHMMOCTH OT IOJYYEHHOTO 3HAYECHHA O - .
Bnanets - IPAKTUICCKIMH HaBBIKAMU Ilpumepnvle npuxknaonsle 3a0auu U 3a0aHUA

WCITOJTH30BAaHUS MaTEMAaTHUYECKUX
MOHSITHI U METOJIOB (M3y4aeMbIX
pa3ziesioB MaTeMaTHUKH ) TIPU
peIIeHNH IPUKIIATHBIX 3a/1a4;

- HaBBIKaMU 0000IIICHHS
pe3yNbTaTOB PEIICHUS, PE3yIbTaTOB
00pabOTKH CTAaTUCTHIECKOTO
IKCIIEPUMEHTA;

- crtoco0amu OIEHUBAHUS
3HAYMMOCTH U ITPAKTUYECKOU

MPUTOJHOCTH MOJYUYCHHBIX

3agaya 1. 3aBUCUMOCTD ITyTH OT BPEMEHU NPU NPSIMOIMHEWHOM JABM)KEHUU TOYKHU 33Ja€TCS

1 3 2
yYpaBHEHUEM S = gt +2t°-3,rme S —nyTth BM, a { — BpeMs B ¢. Berauciute ee CKkopocTh U
YCKOPEHHE B MOMEHT BpeMeHu t =4cC.

3ananme 2. [TogymaiiTe, C HOMOIIBIO CPEJCTB KAKOTO pa3jiesia MAaTEMAaTUKNA MOYKHO PEIIUTh
CJICTYIOIIYIO 3a/1a4y.

«J1lns ybopku cHera Ha yJHIIax Topoja UCIOJIb3YI0TCS CHEroyoopouHble MainHbl. OHU paboTaloT B
TEUEHHUE CBETJIIOTO BPEMEHU CYTOK ¢ 6 10 18 4acoB ¢ MOCTOSIHHON CKOPOCThIO yoopku cHera 400
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pe3yJbTaToB;

- HaBbIKaAMH ITIOCTPOCHUA U PCIICHUA
MaTeMaTHYeCKUX MOJelei
MMPUKIAAHBbIX 3a/1a4

3
(m°/4). U3meneHnne o0bema cHera, BIIIAAAIOIIEr0 Ha YIUIbl TOPOJa B TOPOJE B TEUEHHUE CYTOK,

ds 2
— =120 - 51, S(I) 3
MOYKHO ONIMCATh YPABHEHUEM dr rae — 00beM cHera (B M), BBINIABILIETO 32 BpEMs

, _ 3
t (B yacax), 027<24. B moment Bpemenu ! = 0 na yaunax ropoaa nexut 1000 m° cHera. YcranoBure

S(@) o»

COOTBETCTBUC MCKIAY BPCMCHEM t u 00beMOM CHETa, JICKAICTO Ha yJIMax ropoaa
CocraBbTe MaTEeMaTU4ICCKYI0 MOJCJIb ITOH 3alaud 1 pCUIUTC e€.

3anaua 3. [{nd pemenus 3aauu clienaifTe CXeMaTHYeCKUN 4epTex U NoayduTe GyHKINOHAIBHYIO
3aBHCHMOCTb 110 yKa3aHUIO K 3ajade. Haliaure obnacTs onpenenenus 3Tol GyHKIUU IO CMBICTY
3ajau. Beruncnure 3HaueHus 3ToH GYHKINU IPU TPEX Pa3IMUHBIX 3HAYCHUSIX apryMeHTa.
Uccnenyiite pyHKIMIO Ha HanOobIlIee M HaUMEeHblIee 3HaueHus. OTBEThTE Ha BONPOC 3a/1a4H.
«CeueHne TOHHeN uMeeT (opMy IPSIMOYTOIbHUKA, 3aBEPLUIEHHOr0 Nosykpyrom. Ilepumerp
ceyenus 18 m. [1pu kakoM paguyce Moaykpyra miomniaab CeueHus OyaeT HanOOIbIIeH?)

OGo3HaUbTe PaHyC MONTYKpPyra depe3 I ¥ BBIpasuTe IUIOMAAb © CEUeHHs KaK (pyHKIHIO oT I

S =5(r)
3ananue 4. CocTaBbTe AITOPUTM PEIICHUS JIMHEHHOTO OAHOPOAHOTO (P PepeHIINATBHOTO
YpaBHEHHUS C IOCTOSTHHBIMU KO3 UITUEHTAMH.

33}13‘-[3 5. I[J'ISI HU3YUCHUSA KOJIMUCCTBCHHOI'O IIPU3HAKA X m3 TeHepaHBHOﬁ COBOKYITHOCTH
H3BJICUCHA BLI60pKa Xisooon X, oobema N , MMCIOIIAasA NaHHOC CTATUCTUYCCKOC paCIIpCACIICHUC.

1). IlocTpoiiTe NOIUTOH YaCTOT.

2). [TocTpoiiTe SMIUPUIECKYIO (GYHKIIUIO PACIIPEICIICHHIS.
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3). IlocTpoiiTe THCTOrpaMMy OTHOCUTEIIBHBIX YacTOT.

4). Haiinute BeIOOpOUHOE cpeHee X , BEIOOpouHyto aucnepcuto D, , BeiOopouHoe cpenanee

2
KBaApaTH4YCCKOC OTKIIOHCHUE G, , HCIIPABJICHHYIO JUCIICPCUIO S” M HUCIPABICHHOEC CpeAHEC

KBagpaTUYCCKOC OTKIOHCHHUE S.

5). Ilpu naHHOM ypOBHE 3HAUMMOCTH O IPOBEpbTE M0 Kpureputo Ilupcona runoresy o

HOPMAaJIbHOM PacHpeeIeHUH FeHEePaIbHON COBOKYITHOCTH.

6) B CJIy4dac MpUHATHA T'MIIOTE3bl O HOPMAJIBHOM PACIPCACIICHUN HaI>'I,Z[I/ITe JAOBCPUTCIIBHBIC
HHTCPBAJIBI IJIsI MATEMATUUYCCKOI'O O KUJAHUA d U CPECAHETO KBAJPATUUCCKOTO OTKIIOHCHUA G IIpH

JTAHHOM ypoBHE HajgexkHocTH Y =1— o . ([Ipunsats o =0,01).

X; 9 13 17 21 25

29

33

37

n. 5 10 19 23 25

19

12




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomexyTouHas aTTecTanus Mo AUCHUILTHHE «MaTeMaTHKay BKIIOYAeT TEOPETUICCKUE
BOTIPOCHI, TIO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHUS 00YJAIOIIMMUCS 3HAHUHN, U IPAKTUICCKHEC
3aJJaHusl, BBIABIISIONINE CTETIEHb CPOPMUPOBAHHOCTH YMEHH U BIIAJICHUH, TPOBOAUTCS B (popme
sk3amena (1 u 3cemectpsl) u B hopme 3aueta (2 cemectp).

DK3aMeH N0 JaHHOW AMCUUILIMHE TPOBOAUTCS B YCTHOM (hopMe 1o 3K3aMEeHAIMOHHBIM OujieTam,
KaXKIbIH U3 KOTOPBIX BKIIOYAET 2 TEOPETUUECKUX BOIIPOCA U [1BA IPAKTHUUECKUX 3aJaHMSL.

Iloxa3arenu u KPUTECPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLEHKY «OTJMYHO» — 00y4aIOUINiics IEMOHCTPUPYET BHICOKUN YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHHE
yueOHOro MaTepuana, CBOOOIHO BBIOJIHAET MPAKTUYECKUE 3aJaHHsl, CBOOOHO ONEpUPYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalUsIX MOBBIIIICHHOW CII0KHOCTH.

— Ha OIICHKY «X0POII0» — 00yJaoIIUics IeMOHCTPUPYET CPEAHHUM YpOBEHb C(HOPMUPOBAHHOCTH
KOMIICTCHIIHIA: OCHOBHBIC 3HAHMSI, yMCHUS OCBOCHBI, HO JIOIYCKAIOTCS HE3HAYUTEIHLHBIC OINOKH,
HETOYHOCTH, 3aTPYIHEHUSI IPY AHATUTUYECKUX OTEPaIUsAX, IEPEHOCE 3HAHUN U YMEHUN Ha
HOBBIC, HECTAHIAPTHBIC CUTYAIIHHU.

— Ha OLIEHKY «yA0BJETBOPHUTEIbHO» — 00yUYaIOUIUICs IEMOHCTPUPYET OPOrOBbIN YPOBEHD
c(OPMHPOBAHHOCTH KOMITETEHIIUI: B X0J1€ KOHTPOJIbHBIX MEPOIIPUATHH JTOITYCKAIOTCS OIINOKH,
IPOSIBIISIETCS] OTCYTCTBHE OT/CIBHBIX 3HAHUH, YMEHUH, HABBIKOB, 00YYarOIIUICS HUCIIBITHIBAET
3HAUUTENbHbIE 3aTPYAHEHUS [IPU ONEPUPOBAHUN 3HAHUSAMHU U YMEHUSMU IIPU UX MEPEHOCE Ha
HOBBIE CUTYal1H.

— Ha OIICHKY «HeY/0BJIeTBOPUTEIbHO»— 00yJaronuiics 1eMOHCTpUPYET 3HaHus He 6osee 20%
TEOPETUIECKOT0 MaTepraa, JOIMyCKaeT CYIIeCTBEHHBIC OMMTUOKHU, HE MOXKET TTOKa3aTh
MHTEJJIEKTyalbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1a4 UM HE MOXKET MOKa3aTh 3HAHUA JaXke Ha
YpOBHE BOCTIPOU3BEACHHSI U 00BICHEHUSI HHPOPMAIUH.

Ilokazamenu u Kpumepuu ouenueanus zauema.

- JUIs cAa4M 3a4eTa oOydaroluiics mokaspiBaeT chopmupoBaHHocTs kKomnerenuuu OIK-1 no
paszenaM 2-ro CeMecCTpa, T.€. I0Ka3bIBaeT COOTBETCTBYIOLIME 3HaHUA (110 KpaiiHel Mepe, Ha
YpOBHE BOCTIPOU3BEICHUS U 00BACHEHUSI NHPOPMAIIUH) U UHTEIIEKTYaJIbHbIE HABBIKU PELICHUS
IpeUIoKEHHBIX B TabmuIe 1.7a) 3a1a4;

- 3a4e€T He CAaH, €CIIK PE3YJIbTaT O6y‘-ICHI/I}I HC NJOCTUTHYT, 06yqa}0m1/1171051 HEC MOXCT IIOKa3aThb
3HaHUA Ha YPOBHC BOCIIPOU3BCIACHUA U 00BACHEHHUS I/IHCbOpMaI_[I/II/I, HE MOXET II10Ka3aTb
HWHTCJUICKTYAJIbHBIC HABBIKW PCHICHUA ITPOCTHIX 3a1ay.



8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCITUIITIMHBI (MO/1YJIs1)

a) OcHoBHas TUTEpaTypa:

1. IlunaueB B. C. Boicmias matematuka: yueOnuk / B.C. IllunaueB. — Mockga:
NH®PA-M, 2019. — 479 c¢. — (Bricmiee oopazoBanue). - ISBN 978-5-16-101787-6. - Tekcr:
anekTponHbii. - URL: https://new.znanium.com/catalog/product/990716. — Pexum noctymna:
JUTSL aBTOPU3. TIOJIb30BaTENEH.

2. Maremaruka: y4e6. mocooue / FO.M. Jlanwmios, JI.H. Xypoenko, I'.A. Hukonosa, H.B.

HuxonoBa, C.H. Hypuea ; mon pen. JLH. Xyp6enko, I'.A. HukonoBoii. — Mockaa:
NHOPA-M, 2019. — 496 c. — (Beicuee oOpa3oBanue: bakamaBpuar). - ISBN
978-5-16-102130-9. - Texkcr: 3JICKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799. — Pexum jgoctyma: s aBTOPH3.
MOJIb30BaTENEN.

0) JlonmosiHuTebHAS JIUTEPATYpA:

1. Teopust BepOSTHOCTEH U MaTeMaTHYECKast CTATUCTHKA: Y4yeOHoe mocobue / buprokosa
JLT., boopux I'.'U1., Marees B.U., - 2-¢ u3n. - Mocksa: HUL[ MH®PA-M, 2017. - 289 c.
(Beic-miee oOpazoBanme: bakanaBpuart) ISBN 978-5-16-011793-5. - TekcT: 3aeKTpOHHBIH. -
URL: https://new.znanium.com/catalog/product/370899.— Pexum poctyma: i aBTOpHU3.
M0JIb30Ba-TENECH.

2. Marematuka B mpuMepax W 3aga4ax: yde0. mocobme / O.M. JlerrsipeBa, JI.H.
Kyp6enko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — MockBa: UHOPA-M, 2019. —
372 c. — (Bwicmee oOpasoBanume: bakamaBpuat). - ISBN 978-5-16-102288-7. — Tekcrt:
anekrponnsidi. — URL: https://new.znanium.com/catalog/product/989802.— Pexxum mocryma:
JUIS1 aBTOPU3. MOJIb-30BATEIIEH.

3. lummagye B. C. 3amaunuk mo BeIcHiel MaTeMaTuke: yueb. mocodue / B.C. Illunaues.
— 10-e u3n., crepeorunt. — Mocksa: UH®PA-M, 2020. — 304 ¢. — (Bsicmiee oOpazoBanue). -
ISBN 978-5-16-101831-6. — Texkcr: JJIEKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456
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https://new.znanium.com/catalog/product/1042456

B) MeTonuyeckue ykazaHus:

1. AGpamoBa, .M. DieMeHTBl BEKTOPHOW anreOphl W aHATMTHYECKOW T'€OMETPHU:
Metoaunueckue yka3anus st cTyeHToB | kypca Bcex crenpansHocTeir. — MI'TY, 2008. — 16 c.

2. Axkmanoga, 3.C. Heonpenenennsiit uaterpan: Terpaas-koncrekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, 1.A. KpuBsie u noBepxHoctu 2 nopsiaka. [lonsipaast cucrema KoopAuHarT.
[Tpaktukym — Marauroropck: I'OY BITO «MI'TY um. I'.1. Hocosay, 2009. —19 c.

4, TopsueBa, H.A. Teopus (pyHKIUN KOMIIJIEKCHOTO IEPEMEHHOTO: MeToanuecKue
yKa3za-HUusl U BapUAHTHl WHIUBUIYATbHBIX 3aJaHUHN IJI CTYICHTOB BCEX CICIHAIBLHOCTEH —
Marnautoropck: 'OY BITO «MI'TY um. I'.'1. HocoBay, 2011. — 28 c.

5. I'paueBa, JI.LA. OnpeneneHHbI UHTETPAl: METOJUYECKUE YKA3aHUS JUIsl CTYIEHTOB —
Marnautoropck: 'OY BITIO «MI'TY um. I'.11. HocoBay, 2010 —12 c.

6. I'pauesa, JI.A. DneMeHTHI TMHEHHON anreOpbl, BEKTOPHOH alireOpbl M aHATMTHYECKON
reoMmerpun: YuebHoe nocobue. - Maruutoropck: 'OY BIIO «MI'TY um. I'.'1. Hocosay, 2010 —
63 c.

7. I'yruna E.M. JlaGopaTopHblii MPakTUKyM IO cTtaTucTuke ¢ npumeHeHunem EXCEL:
Me-Toa. yka3. aiis 1abopaTopHbIX pabOT MO MaTEMaTHYECKOH cTatucThke.- Maruutoropck: [OY
BITIO «MI'TY um. I'.1. HocoBay, 2009 — 40 c.

8. N3ocoB A.B. 'apmonundeckuii anann3: Mertonndyecknue yKa3aHus U BapUaHTHI 3aaHUi
JUTSL CAMOCTOSITENILHOM paboThI M KOHTPOJIs 3HaHMi ctyaeHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObITHst 1 BepoATHOCTh. YacTh 2: MeTo. ykas. - MarHUTOTOpCK:
'OV BIIO «MI'TY um. I''M. Hocosay, 2010. — 25 c.

10. Masuenko, E.II. IlpomwsBognas wu muddepennman ¢yHkuuu. lIpakTUKyM.-
Marnuroropck: 'OY BITIO «MI'TY um. I'.1. HocoBay, 2010. — 38 c.

11. Masuenko E.I1. UccnenoBanue ¢yHkiuii u moctpoenue rpadukos. [Ipaktukym. —
Marnutoropck: I'OY BIIO «MI'TY um. I''M. HocoBay, 2011. —20 c.

12. CaBymkmna H.®. KomOunaropuka. CoObiTHe u BeposTHOCTE. Yacte |
Kombunaropuka. Anrebpa coObiTuii: MeTon. ykasaHus 1o AMCUUIUIHHE «MaTemaTuka» A
ctyneHToB | kypca Bcex crienuanbHocTedt. — MI'TY, 2007. — 17 c.

r) IIlporpammHuoe ob6ecnieuenune u MUHTEpHET-pecypenl:

IIporpammHoe o0ecnieyenne

Haumenosanue 110 Ne norosopa CpoOK JIeiiCTBUS TUIEH3UN
MS Windows 7

Professional(ms ~ |[1-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)

7Zip cB0OOHO pacrpocTtpansemoe [10 OCCCPOUHO

MS Office 2007 1, 135 o1 17.09.2007 GeccpoHO

Professional
bpayzep Mozilla

Firefox cB00OTHO pactpoctpansemoe [10 0eccpovHO
bpaysep Yandex |cBoGomHO pactpoctpansemoe [10 06eccpoyHO
STATISTICA B.6 |K-139-08 ot 22.12.2008 0eCCpOUHO

FAR Manager cB00OIHO pactpocTpansemoe [10 06eccpoyHO




IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

HasBaHue xypca Ccolaka
Harmmonansaas nH(OPMAMOHHO-aHATUTHIECCKAS URL:
cucteMa — Pocculickuii MHACKC HAyYHOTO ITUTUPOBAHMS )

https://elibrary.ru/project risc.asp

(PVIHILI)
[Touckosas cucrema Akanemust Google (Google Scholar) JURL: https://scholar.google.ru/

WNudopmannonnas cucrema - EnuHoe OKHO AocTyma K
HH()OPMAIMOHHBIM pecypcaM
9 MaTepHaJLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOLYJIfA)

URL: http://window.edu.ru/

MartepuanbHO-TeXHUYECKOe 00ecreueHre IUCIUIUTMHBI BKITIOYAET:
MatepuanbHO-TeXHUUYECKOe 00ecreueHre IUCIUIUTMHBI BKITIOYAET:
Y4eOHble ayauTOpUM JJi1 [POBEACHUSA 3aHATHH JekuuoHHoro Ttuna Jlocka,
MYJIBTUMEAUMHBIE CPEJICTBA XPAHEHHUS, TIepeauu U MPeCTaBlIeHUs UHPOpMaLUK
VYyeOHble ayIuTOpPUH Il TMPOBEACHUS NPAKTUYECKUX 3aHATUM, TPYMNIOBBIX U
WHUBUIyaJIbHBIX KOHCYJIbTAllUM, TEKYIIEr0 KOHTPOJIS M MPOMEXYTOUYHOW aTrectanuu Jlocka,
MYJIbTUMEIUMHBIA IPOEKTOP, IKPaH
Kommekec meroanueckux pa3paboTok (pa3fgaTodyHOro marepuaia M MEeTOIUYECKUX
yKa3aHuil) U\MJIM KOMILJIEKC TECTOBBIX 3a/IaHHi IS TOJTOTOBKHU M IPOBEJCHUS MPOMEKYTOYHBIX
U pyOeKHBIX KOHTPOJIEH
[Tomemenust s caMocTosATeNbHONW paboThl yuyanuxcs IlepcoHanbHble KOMIBIOTEPHI C
naketom  MSOffice, BeixomomM B UHTEpHET ©W € JOCTYIOM B  3JEKTPOHHYIO
nH()OPMaAIIMOHHO-00Pa30BATEIBHYIO CPEAY YHUBEPCUTETA
[Tomemienne A XpaHeHUss U NPOPUIAKTHYECKOTO OOCIYKHUBaHMS y4eOHOTO
obopynoBanus Illkadper st XpaHeHHS Y4eOHO-METOJAMYECKON JTOKYMEHTAIMH, Y4eOHOTO
000pyoBaHus 1 y4eOHO-HATJISAHBIX TOCOOHIA
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