MHWHHUCTEPCTBO HAYKHU U BBICILIET'O OBPA30OBAHU S

POCCUMCKOM ®EJIEPALIMA

DegepanbHOE rocyapeTBeHHOE GI0/KETHOE 006pa3oBaTeNbHOE yUpekIeHHe

BBICHIETO 0Opa30BaHUSL

«MarHHuToropcKuii rocyapcTBEeHHbII TexHHYeCKHi yHuBepcHTeT HM. 1. 1.

Hocosa»

G

OBPAZS
\»&‘E%gvncu,s‘ S0
‘)' ernmg
Qé.‘mv n

N34
B AN
5%

PABOYASI MTIPOTPAMMA JIUCHUITJIMHBI (MO/YJISI)

MATEMATHKA

Harnpagienue moarotosku (¢.1e1anbHOCTE)
22.03.02 METAJUTYPTUSI

Hanpasnennocts (npoguis/criennanusaims) nporpaMMa
Lngposoii anaims u yupasienne BbicokodddHEKTHBHBIMH [MPOTEXHOJIOTHSIMH TIOJIYYCHUS

MaTepHaaoB

Yposenb Boicuiero o6pasosanus - Gakanappuar

[IporpamMma noaroToBky - akagemMuueckuii 6akanaBpuar

Uncruryr/ paxynsrer
Kadespa
Kypce

Cewmectp

®opma oOyueHus
ouHas

VIHCTHTYT €CTECTBO3HAHMS M CTAHAAPTH3ALMK
Ilpuknajnoit MaremMaTuk 1 MHOPMATHKH
12

1,243

Marnuroropck
2020 ron




Pabouas nporpamma coctasiena Ha ocrose ®I'OC BO 1o HAIIPABJIEHHUIO MOJArOTOBKH
22.03.02 METAJUIYPTHUS (yposers Gakanaspuara) (npukas Munobpuaykn Poccum or
04.12.2015 r. Ne 1427)

Pabouas nporpamma paccmotpena u o06pena Ha 3acenaHun Kadenpsr IIpukiaanoii
MaTeMaTHKH U HH(OPMATHKH
11.02.2020, nporokon Ne 6
3aB. kadepoii A il 3 Kamuenko

PaGouas nporpamma ono6pena mMeronnueckoii komuceneli WEHC

17.02.2020 r. nporokon Ne 6
[Ipencenarens M N.IO. Mesun

CornacoaHo:
3as. kadenpoit MeTajulyprun u XHMHYECKHX TEXHOJIOTH

-

A.C. Xapuenko

—

PaGouas nporpamma cocrasnena: 2
noueHT kadeapst ITMull, kaua. nen. mayk

Peniensent: %
3aB. Kadenpoit DusuMkM, KaHI T/l HayK 7 M.B.

Apxynuc "

I''A. Kamenena




Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanusaruu B 2021 - 2022
y4eOHOM roy Ha 3acenanunu kadeaper [IpukiaaHoi MaTeMaTUKU M HH)OPMATHKH

[Ipotokom ot 20 r. Ne

3aB. kadenpoii C.J. Kaguenko

Pabouast mporpamMmma repecMoTpeHa, o0CcyKaeHa u 0100peHa s peanuzaruu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kapeapel [IpuknamaHoit MaTeMaTuku U HUHPOPMATHKU

[Ipotokom ot 20 r. Ne
3aB. kadeapoii C.A. Kaguenko

Pabouas nporpamma nepecMoTpeHa, o0cyxieHa u ogoopena s peanusauuu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoi MaTeMaTHKu U UHPOPMATHKU

[Ipotokom ot 20 . Ne

3aB. kadeapoii C.H. faz[quKO

Pabouas nporpamma nepecmMoTpeHa, oocyxieHa u ogoopena g peanusanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U MHOOPMATUKH

[Ipotokom ot 20 . Ne

3aB. kadeapoii C.A. Kaguenko




1. Ilean ocBOeHUSI IMCHUTIIMHBI

[enssMu OCBOEHHSI IMCUMIUIMHBL (Moayinsi) «MaTemaTuka» SBISIOTCA: O3HAKOMHTD
0o0yyaeMbIX C OCHOBHBIMH MOHATUAMH M METOJAMHU BBICIIEH MaTeMaTUKM, CO31aTh
TEOPETUYECKYIO U PAaKTUYeC-Kyt0 0a3y MOArOTOBKU CHEIMAIMCTOB K JAEATEIbHOCTH, CBI3aHHON
C HCCIIEZIOBaHUEM, Pa3pabOTKONW M TEXHOJIOTUSIMH IIPOLECCOB MOJIyYEHHs] METAJUIOB U CIUIABOB,
METAJUIMYECKUX ~ M3AENHid TpeOyeMoro KauyecTBa, W OCHOBAaHHBIX Ha TNPUMEHEHHUH
MaTeMaTHYeCKOro aHaJI13a U MOJIEITMPOBAHUS.

2 MecTo TMCUMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

Jucnummmaa MaTemaTrka BXOJUT B 0a30BYIO 4acTh Y4eOHOTO TIaHa 00pa30BaTeIbHOM
POTPaMMBI.

Jlns  u3ydeHWs  JUCHUIUIMHBI  HEOOXOMWUMBI  3HaHUS  (YMCHHs,  BIIAJICHUA),
c(hOpMHUPOBAHHBIC B PE3YJIBTATE U3YUCHHSI JUCITUTUTAH/ IPAKTUK:

Matemaruka B 00beMe 0011ei 00pa30BaTeIbHOM IIKOJIBI.

3HaHus (YMCHUs, BJIAJICHUs), TIOJYYCHHBIC MPH M3YYCHUU JAHHOW TUCHUIUIMHBI OyIyT
HEOOXOUMBI JIUIsl H3yUCHHUS TACIUILTHH/TIPAKTHK:

AHanus 4yucioBoil HPopMauu

MareMaTrueckasi CTaTHCTUKA B METaJLTypTUU

®usuka

dusnyeckas XuMus

3 Komnerenuun ody4arouierocs, popMupyemMbie B pe3yJabTaTe 0CBOCHUSI

AUCHMILTHHBI (MOYJIsl) ¥ IVIAHUPYEMbIe Pe3yJIbTaThl 00y4YeHHsI

B pesynbTare ocBoeHus AuCHUIUIMHBI (Monyiisi) «MaTtemaTrkay o0yJaronuiics: JoJIKeH
o01aaTh CIeAYIOIUMU KOMIETEHIUSAMMU:

CrpykTypHBIi [Tnanupyemsle pe3yabTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH
OIIK-4 TOTOBHOCTBIO COUETATh TEOPUIO U MPAKTUKY Ul PELICHNs WHKEHEPHBIX 3a/1a4
3HaTh - OCHOBHBIE TEOPETHUUECKUE MOJI0KEHUS U3y9aeMbIX Pa3/IeJIOB MATEMATUKH:

JMHEIHON U BEKTOPHOM anredpbl, aHaTUTUUECKON reOMETpUH, TEOPUU
MIPEJENIOB U HEMPEPBIBHBIX (DYHKIIHI, OCHOBHbIE TEOPEMBbI

¢ depeHINaTbHOTO U UHTETPAJIbHOTO UCUUCIIEHNS (PYHKIUN OTHON 1
HECKOJIbKUX MEPEMEHHBIX, METO/1bI TU(PPEepEeHIIMATBHOI0 HCUHCICHHS
UCCIEeI0BaHMs (PYHKIMM, a TaKXKe CIIOCOObI M PUEMBI IPUMEHEHUS UX K
PELICHUIO TUIIOBBIX MPUKIAAHBIX 3a/1a4

- OCHOBHBIE THUIIbI OOBIKHOBEHHBIX TU((HEepEeHIMATBHBIX YpaBHEHUHN U
METOJIbl UX PELIEHMS], U OCHOBHbIE MaTEMaTHUYECKHE MOJEIH IPOLIECCOB,
OIHCHIBAEMBIX TU(PepeHInanbHbIMU YPaBHEHUSIMU;

- OCHOBHBIE TOHATHUS TEOPUU BEPOSTHOCTEN U MATEMAaTUUYECKON CTAaTUCTUKH
Y X IPUMEHEHHE MTPU PEIICHUHU UCCIIE0BATEIbCKUX 3a1a4

YMmers - 006cyxath criocoobl 3 heKTUBHOrO pemeHus TuddepeHanTbHbIX
YPaBHEHHUH U UX CUCTEM,;

- onpeAenaTh 3PGEeKTUBHOCTH PEIISHUS 3a/1a4H, TIOJTYIEHHOTO C TTOMOIIIIO
YHCIIEHHBIX METO/IOB;

- pacno3HaBaTh 3P PEKTUBHBIE PE3YyIbTAThl 00PaOOTKH HKCIIEPUMEHTATBHBIX
JaHHBIX OT HeA()(HEKTUBHBIX




Brnaners

- HaBBIKAMU TIOCTPOCHUS U PEIICHUS] MaTEMAaTUIECKUX MOJETeH
NPUKJIaJHBIX 3a/1a4;

- HaBBIKAMU 00O0OIIEHUS Pe3yJIbTaTOB PEIICHUS, PE3yIbTaTOB 00pabOTKH
CTaTHCTHUYECKOTO SKCIICPUMEHTA;

- crnoco0amMy OIIEHUBAHUS 3HAYUMOCTH M MTPAKTUYECKON MPUTOAHOCTH
MOJYYEHHBIX Pe3yIbTaTOB

[TK-1 crmocoOHOCTHIO K aHATTN3Y U CHHTE3Y

3HaTh

- OCHOBHBIE TTIOHSTHUS M METOJIbI MATEMAaTHYECKOT0 aHAIN3a: TEOPUH
MIPEJIeNIOB U HeMPEePbIBHBIX (QyHKIMA, 11 HepeHInaibHOro U
MHTErpaIbHOTO NCUUCICHUS (QYHKIMHA OHOM N HECKOJBKHUX EPEMEHHBIX,
TeOpHH OOBIKHOBEHHBIX AU(PepeHINATBHBIX YPABHEHUH U CUCTEM
muddepeHIaTbHBIX YPaBHEHUIH;

- OCHOBHBIE TIOHSTHS U METO/IbI TEOPUH BEPOATHOCTEH U CTATUCTHYECKOTO
aHaJIM3a Pe3yJbTaTOB IKCIIEPUMEHTA

YmMmern

- KOPPCKTHO BbIpAKaTb U ApryMCHTUPOBAHHO 00OCHOBBIBATH ITOJI0KCHHS
Hpe,ﬂMeTHOﬁ 001acTH 3HAHUSI U MCTOAOB MAaTCMAaTU4YCCKOI'O aHaJIn3a JJIA
IMOCTAHOBKHW U PCIICHHWA KOHKPCTHBIX MPHUKIAAHBIX 3a1a4

Bnaners

- HaBbIKaMU HCIIOJIb30BAHUS JIOTUYECKU BEPHO, apI'yMEHTUPOBAHO U SICHO
CTPOUTH YCTHYIO U IMCbMEHHYIO P€Yb HA PYCCKOM S3BIKE, TOTOBUTH U
PEIaKTUPOBATh TEXHUYECKUE TEKCTHI ¢ MATEMAaTUYECKOW CUMBOJIMKON WU
(dbopmynaMu, MyOIUIHO MPECTABISATH COOCTBEHHBIE M N3BECTHBIC HAYUHBIC
pe3yJIbTaThl, BECTU JUCKYCCHUU;

- HaBbIKAMHU U METOJMKaMU 000OLIEHNS pe3yJIbTaTOB PELICHMS,
JKCIIEPUMEHTAIBHOM JAEATEIbHOCTH

[TK-3 roTOBHOCTBIO HCIIOIH30BaTh PU3NKO-MATEeMATHICCKUH ammmapaT I pericHus 3a/1ad,
BO3HHUKAIOIIUX B X0/1€ TPO(HEeCCUOHATEHOU NeSTEIbHOCTH

3HaTh

- OCHOBHBbIE MOJIOKEHUS TEOPUH MPEAETIOB U HENPEPBIBHBIX (PYHKIINH,

- OCHOBHBIE TeopeMbl AU (] PepeHIInanbHOT0 U UHTETPAIbHOTO HCUUCIICHUS
(GyHKIUI OAHON U HECKOJIBKUX IEPEMEHHBIX, METO bl 11 (hepeHIIMATEHOTO
MCUHCIIEHUS HccieloBaHus QyHKINH,

- OCHOBHBIE THUIIbI OOBIKHOBEHHBIX TU((HEepeHIMATBHBIX YpaBHEHUHN U
METOJIbl UX PELICHMS,

- OCHOBHBIE MIOHATHUS TEOPUH BEPOSTHOCTEN U MATEMaTHUYECKON CTaTUCTUKU

VYmMmern

MPUMEHSTh METOIbI AU (hepeHIInaNBHOTO NCUHUCIICHUS ISl HCCIIEIOBAHUS
(GyHKIMN OJTHOM M IBYX NEPEMEHHBIX (B TOM YHCIIE Ha SKCTPEMYM,
MOBEJICHUE Ha TPpaHuIle 00IacTH 3a1aHuUs | T.11.);

BBISIBJISATh, CTPOUTD U pelllaTh MaTeMaTHUYECKUE MO/IEIH PUKIIAIHBIX 3a/1a4;
o0cyxmath cmocoOs! 3(HPEKTUBHOTO pEIICHUs 3a/1a4, paCcllO3HABaTh

3¢ deKTUBHBIE pE3yIbTaThl OT HEAPHEKTUBHBIX

Bnaners




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCHHUIIINHBI (MOIYJIS)
OO0mmast TpyA0eMKOCTh JUCIHILTUHBI cocTaBisieT 12 3aueTHbIX enuHull 432 akaja. 4acoB, B TOM

HHUCJIC:

— KOHTakTHas padora — 230,8 aka. yacos:
—ayauTopHas — 221 akaj. 4acos;

— BHeayauTopHas — 9,8 akaj. yacos

— camocTosTenpHas padota — 129,8 akan. yacos;
— MOJrOTOBKA K 9Kk3ameny — 71,4 akaz. yaca

dDopMa aTTecTaluu - 3K3aMCH, 3a4€T

AynutopHast s
o | xomrakTHas pabora E = dopMma TEKYILEro
S B
e 5] U KOHTPOJIS
Paznen/ Tema 3 (B akan. vacax) == A y P Kon
g 3 © | camocTosTenbHOI |  ycreBaeMOCTH U
JIACIIATIIAHEL 5 [~ . | xommerenun
O g £ padoThI MIPOMEKYTOUHOH
Tex 7ab. | mpakt. [ 2 'S aTTecTaluuu
| sam. | zam. | © =
1. Jluneiinas anrebpa
- IOATOTOBKA K
MPaKTHIECKOM
p Y ITposepka
SaHATHIO, MHIABHUIYaIbHBIX
1.1 Onpepenurenu u - BBITIOJIHEHHE 3az[a1}{]1/n71
MaTpHILIbIL. Ob6parHas 4 421 8,3 TECTOBBIX KOHC HLTaHP;H o OIIK-4
MaTpuila. PaHT MaTpHIIBL. JIOMAIITHUX Y
o peuenuto /I3 u
3amganuii Nol W31
«Marpwuupl. ’
Onpexpenurenny
1 - IIOJITOTOBKA K
MIPAKTUIECKOMY ITposepka
1.2 Cucrembl JHHEHHBIX SARCITHIO, HHAMBHAYATHHBIX
) - BBITIOJTHCHHE 3aJJaHuH
anreOpanveckux 2 2 3 8 ’ OIIK-4
ABHEHHI TECTOBBIX KOHCYJIbTAIIUH 110
P ’ JIOMAIITHUX pemrenuto 113 n
3amaHuid Ne2 nasi.
«CJIAY»
1.3 Dx3amen
Wroro no pazneny 6 6/21 | 11,3
2. BekropHas anrebpa
AHAJIMTUYCCKAsS FCOMeTpI/IH
- IIOJIFOTOBKA K
IIPAKTUYICCKOM
p y ITposepka
3AHATHIO, MHIMBHUIYaIbHBIX
2.1 DneMeHTBl BEKTOPHO 1 3 3 6 I BeinonHenue PI'P 3a11a§14171 OIIK-4
anreOpbl Nel «Bexropnas ’
AtreGoa 1 KOHCYJIbTAIIUH 110
p peenno PI'P Nel
AHAJIUTUYCCKAA
reOMETPHS»




- IOATOTOBKA K
MPAaKTUYECKOMY
3aHATHIO,

- BeinostHenue PI'P

Nel «BekropHas ITposepka
29 O —— anrebpa u HMH/AMBUAYAJIBHBIX
) 2 2 3 aHaJINTHYECKast 3aJ[aHHH, OIIK-4
TeoMEeTpHs Ha IJIOCKOCTH
reoOMETpUs» KOHCYJIbTAlluH 110
- cocraBiienne | pemenuro PI'P Nel
y4eOHOM KapThlI M0
TeMe (KpaTkast
cucTeMaTu3aus
U3y4EHHOT0).
- MOJITOTOBKA K
MIPAKTUYECKOMY
3aHATHIO Iposepka
2
- BoimonHerne PP MHVHBAAYATBHEIX
3aJaHui
Nel «BekropHas 8 ’
AnreGna 1 KOHCYJIbTAlluH 110
2.3 AHanuTHyecKas p pemernto PT'P Nel
3 3/11 5 aHaIUTUYIECKast OIIK-4
IFE€OMETPHUs B IIPOCTPAHCTBE AKP Nel.
TEOMETPHSD
- COCTaBJICHUE «Matpu i
. CJIAY. DnemeHTsI
yueOHOM KapThI M0 .
Teme (kpaTKas AHAJTMTUYECKON
rEOMETPHI
cucTeMaTh3aIus i
U3Y4EHHOTO).
Hroro mo pazneny 8 /11 | 14
3. BBezeHue B MaTeMaTu4ecKui
aHaIu3
- HOATOTOBKA K
MIPaKTUIECKOMY
3aHATHUIO,
31 Tpezer - BeinosiHeHue PI'P [IpoBepka
Ne2 «IlIpenen. WHAUBHUIYAJTbHBIX
MI0CJIEZI0BATEIHbHOCTH. N
N 8 8/41 8 | HenpeprIBHOCTBY, 3aJaHHH, OIIK-4
Tlpenen ¢yHKUMU OQHOM
HepeMEHHOM - COCTaBJICHUE KOHCYJBTaLlUH 10
P yueOHO# KapThI 1o | petienuto PT'P Ne 2.
TeMe (KpaTkast
cucTeMaTh3aIus
U3Y4EHHOTO).
- IOJITOTOBKA K
PaKTUIECKOMY
3aHATHIO Iposepxa
b
WH/AMBUAYAJIBHBIX
3.2 HenpepeiBrocTb - BeInosiHeHue PI'P A s iimﬁ
(hyHKIMN OJTHOM 2 2 3 Ne 2 «IIpenenn. KOHC JilLTa H’H o OIIK-4
MepeMEHHOI HenpepsiBHOCTBY, Y .-
- cocrapicrme | PELUCHHIO PT'P Ne2.
o AKP Ne2.
yueOHOI KapThl IO
TeMe.
Uroro no pazneny 10 10/41 | 11

4.

HUCUYHUCIICHUEC

Huddepenumanbroe
GbyHKIIMH  OHOM

TIepeMEHHON




CaMocrosTenbHas

pabota ¢
JUTEepaTypont —
KOHCIIEKT pa3zzesa
4.1 3apauu, NPUBOISIINE K pasit
. «3agaumu,
MIOHATHIO MIPOM3BOTHOM.
MIPUBOJISIINE K
Onpenesnenue
N TIOHATHIO
NPOU3BOJHON (QYHKIMH B N
TIPOU3BOTHOIY, [IpoBepka
roue. ln¢pepentman, ero MIOJITOTOBKA K KOHCIIEKTa
TEOMETPUUCCKHIA CMBICIT 4/11 ) OIIK-4
. MPAKTUYECKOMY | KOHCYJIBTAIMH IO
I'eomeTpuueckuit "
N 3aHATHIO, pemennto PI'P Ne3.
MeXaHUYECKUH CMBICII
. - BeinonHeHue PI'P
MIPOM3BOIHON. [IpaBuna No 3
n(pGepeHIMPOBAHNS " N
Anddepentup «IIpousBonHasi.
TabJIMLa IPOU3BOIHBIX.
Brruucnenuey,
- COCTaBJICHHE
yueOHOW KapThl
«I[IpousBoaHAS.
- IOJITOTOBKA K
MPaKTUYECKOMY
3aHATHIO, KOHCYJIbTAlluH 110
4.2  JIuddepenuupopanue - BeinonHenue PI'P| pemenuto PI'P Ne3,
HESBHO 3a[JaHHBIX, Ne 3 IIposepka PI'P Ne3
MapaMeTpUYEeCKH 3a/1aHHbBIX 21 «I[IpousBoHas. «I[IpousBoHasl. OTIK-4
(hyHKIUH. Brruncnenney, Brrancnenmney,
Jlorapugmuueckoe - COCTaBJICHUE yuyeOHas KapTa
muddepeHIupoBaHue. yueOHOM KapThl | (IPOEKT) O TeMe —
«I[IpousBoHas, 3alIuTa
- IOJITOTOBKA K
3amute PI'P Ne3.
- MOJITOTOBKA K
MPaKTHIECKOM
4.3 [IponsBogHBIE u p y Koncynprammm mo
3aHATHIO,
muddepeHnuansl  BEICIIUX pewenuto PI'P Ned.
- BeinosiHenue PI'P
MTOPSIIIKOB. OcHoOBHBIE No 4 [IpoBepka PI'P Ne 4
TEOPEMBI N «IIpousBoHas
«IIpousBonHas
i hepeHIaIbHOTO BBICILIX BBICUIMX TTOPSAJKOB.
WCUHUCIICHHS: TEOpPEMBI HODSIKOB [punoxenus
®epma, Pomns, Jlarpamxka, 2121 PALKOB. TIPOU3BOTHONY, OIIK-4
. IIpunoxenns
Komm. ®opmyna Telinopa. N yueOHas KapTa
N NPOU3BOIHO»,
dopmyna Teitmopa. (TIpoeKT) 1Mo Teme —
- COCTaBJICHHE
TIpuMeHeHne POU3BOIHBIX . 3alIUTa
y4eOHO KapThl
mpu BBIYHCIICHUH AKP Ne3
«IIpouzBoHAS,
HpeJIeIIoB. IIpaBuio HOAFOTOBKA K «IIpouzBoHas»,
Jlonurans. N 3amura PT'P Ne3
KOHTPOJIbHOW
pabote
- IOJITOTOBKA K
MPAaKTUYECKOMY
4.4 WccnenoBanue 3aHATHIO,
(GyHKIMH ¢ TOMOIIBIO - BBITIOJIHEHHE
TuddepeHInaiIbHOro N3 Ne2 IIposepka NJ13 Ne2
HCYHCIICHHMSL. [Tpusnaku «IIpumeHnenue «IIpumeHnenue
3HAKOIIOCTOSHCTBA, TIPOU3BOIHOM JUIs | TPOU3BOAHON ISt
BO3pacTaHusi M YOBbIBaHUS, UCCIICIOBAHUS HCCIIEOBAHMS
BBIMYKJIOCTH M BOTHYTOCTH 2/21 ¢byHKUIMI 1 ¢GbyHKUIMH 1 OIIK-4
(YyHKIIMKM Ha TPOMEXKYTKE. MOCTPOCHUS MOCTPOCHHUS
OKCTpEeMyMBI (hyHKUUH. rpadukoBy, rpauKoBy,
Haxoxaenne HauMeHsbIIero - cocraBnenune | [IpoBepka yueOHoOI
U HauOONBLIEr0 3HAYEHHH yueOHOH KapThl KapTbl
(GyHKIMHM Ha 3aMKHYTOM «IIpousBogHas
MIPOMEXKYTKE. [IPY TIOCTPOEHUH
rpaguka

hyHKIUN»




Uroro no pazaeny 10 10/71 | 18
Uroro 3a cemectp 34 34/141| 54,3 SK3aMeH
5. HHrerpaibHOE HCYUCIICHHE
(YHKIMU OJHOH NepeMEHHO
- IOATOTOBKA K
MIPaKTUIECKOM
51 ITepBoobpa3Has p y
3aHSTHIO,
(dhyHKIUS.
. - BBIIIOJIHEHHE
Heonpenenennstit - KOHCYJIbTAIUU 1O
N3 Ne3
WHTETpall ¥ €ro OCHOBHBIC pemennto /13 Ne3,
N 2 2 3 | «HeompeneneHHBI OIIK-4
CBOIICTBA. Tabnuna N - mpoBepka NJ13
1 MHTETpay,
HEOTIpeIeTICHHBIX Ne3
- COCTaBJICHUE
HUHTETPAJIOB OT OCHOBHBIX .
3JIEMEHTAPHBIX (YHKIUIA yueGHoid kapTeI
P y ’ «MeTob1
HMHTETPUPOBAHMSD»
- HOATOTOBKA K
MPAKTHIECKOMY
5.2  OcHOBHBIE  METOJIBI 3aHATHUIO,
MHTETPpUpOBaHHUA. MeTo bl - BBINIOJTHEHUE
- KOHCYJIbTalluH 110
HENOCPEACTBEHHOTO N3 Ne3
pemennto U3 Ne3,
HUHTETPUPOBAHUSI. 2 2 2 | «<HeomnpeneneHHsl nposepxa I3 OIIK-4
WNuterpupoBanue 3ameHON 1 MHTErpam, P NP; 3
MIEPEeMEHHONH U O YacTsIM. - COCTaBJICHHE B
Hurterpuposanue apobeit y4eOHOH KapThl
«MeTonanl
HUHTETPUPOBAHUS
- HOATOTOBKA K
MPAKTHIECKOM
5.3 OcHOBHBIE  METOIBI p Y
3aHATHUIO,
WHTETPUPOBAHUSI. - KOHCYJIbTalluH 110
- BBITIOJTHEHUE
WuarerpupoBanue VI3 Ne3 pemmennto U3 Ne3,
TPUTOHOMETPHUECKUX - - nposepka 1/13
P P 2 2 1 | «<HeomnpeneneHHs POBEP A OIIK-4
BEIPYKEHHH. . Ne3,
Hurerpuposanue 1 HHTErpas, IpoBepKa yueOHOH
%) agloflaﬂbﬂblx - cocTasieime b I?a TI}:III
PP o y4eOHO KapThl P
BBIPQ)KEHHH.
«MeTtonbl
MHTETPUPOBAHMSD)
54 OnpeneneHHbIH
MHTETpaJl. 3agava - HOATOTOBKA K
BBIYHCIICHUS IUIOLIAH PAKTHIECKOMY
KPHUBOJIMHEHHON Tpamneuuu 3aHATUIO,
u Ipyrue 3a7a4u, - BBITIOJTHEHUE
MNPUBOJAILIME K TOHATHIO W13 Ned
., | - KoHCYnBTAIIMY 1O
OIIpeJIeNIEHHOTO MHTEerpaa. «OnpeneneHHbIi
pemennto M3 Ned,
dopmyna 4 4 1 HHTErpaJ U ero OIIK-4
. - mposepka 1/13
Hetorona-Jleitbuuna. MPUIOKEHUD?, Nod
CBolicTBa  OIpENEeNCHHOTO - COCTaBJICHHE -
WHTeTpaa. yueOHOH KapThl
CyuecTBoBaHue «IIpunoxenus
nepBooOpa3Hoi OIIPEJIENICHHOTO
HETpEepPhIBHOW  ()YHKIIUH. UHTETpaa
3aMeHa TEepeMEeHHOH W




- IIOATOTOBKA K

MPAKTUYECKOMY
3aHATHIO,
- BBIIIOJIHEHHE | - KOHCYJIBTALlUH 110
N3 Ne4 pemenuto /13 Ned,
55 O06001eHHas «OmnpenenenHsiil | - nposepka W13
nepBooOpa3zHasi. WHTETpal U ero Ned,
WHTerpansl 0T pa3pbIBHBIX TIPUIIOKEHUSD, - IpOBEpKa
¢yakuuii. HecoOcTBeHHBIC 2 221 - CAaMOCTOSITEIIBHOE KOHCIICKTa OIIK-4
UHTErpasibl.  AOCONIIOTHAS H3y4YeHHe «CsoiicTBa
CXOJIUMOCTb. [Ipusnaku JIUTEPATYPBHI: HECOOCTBEHHBIX
CXOJIUMOCTH. KOHCIIEKT HWHTETPaJIOB.
«CoiicTBa IIpuznaku
HECOOCTBEHHBIX CXOJIUMOCTH
HUHTErpaJIoB.
IIpusnakn
CXOIUMOCTH»
HWroro no pazaeny 12 1221
6. Huddepenumanbroe
HCUHUCIICHHE dyHKIMN
HECKOJIBKHX MIEPEMEHHBIX
- CaMOCTOSITEIbHOE
U3y4YeHHE
JUTEPATYpPHI 110
6.1 Onpenesnenue patyp
. TeMe: HallucaHue
OCHOBHBIX MTOHATHH.
IIpenen u HENpepBIBHOCTH KomcriexTa IIpOBEpKa
P PCpEIBH 2 2 «OcHOBHBIC poBep OIIK-4
®HII. OcHOBHBIE CBOICTBA . KOHCIEKTa,
(GyHKIMH, HEmpephIBHBIX B epoHcTBa
Y » HETpep dyHKwmii,
3aMKHYTOI1 00JacTu.
HENPEPBIBHBIX B
3aMKHYTOHI
obmacTm».
6.2 YacTHbIC TPOM3BOIHBIC
- IOJITOTOBKA K
u MIPOM3BOHAS 1o
MPAaKTUYECKOMY -
HarpaBJICHUIO.
Tinddepenimpyembie 3aHATHIO, KOHCYJIbTHPOBaHUE
(byHK I/E/I p i](acaTeanaﬂ - BeinosiHenue PI'P| o pemenuto PI'P
YHIIUH. 2 2/11 No5 «YacTHbie Nes, OIIK-4
IUIOCKOCTh W HOpPMalb K
MPOM3BO/IHBICY, - IpOBEpKa
MTOBEPXHOCTH.
o - COCTaBJICHUE BeInoNHEHUs PI'P
T'eomerpuueckuit  cMbIc o
y4eOHO KapThl Nes.
muppepennuana. IlpusHak
«®HIT»
MU PepeHIIUPYEMOCTH.
6.3 ITpousBoaHAs CIOXKHOM
- IOJITOTOBKA K -
¢byHKIMY. YacTHble
MPAaKTUIECKOMY | KOHCYJIETUPOBAHUE
MIPOM3BO/IHbIE u
b dePEHIEALE  BHICIINX 3aHATHIO, no pemenuto PI'P
o ﬂmg)B VenoBHe - Beinosiienue PI'P Ne5,
p ’ 2 2/11 Ne5 «YactHbie - IpOBEpKa OIIK-4
HE3aBHCHUMOCTH OT TOPSAKA
MIPOU3BOJHBIC), BbinosHeHus PI'P
muddepeHIupoBaHus.
- COCTaBJICHUE No5,
JuddepennpoBanue N .
eSBHO SAIAHHBIX yueOHOM KapThl |- IpoBepKa y4eOHO#
o «®HII» kapTel «OHII»
GyHKIM.
- MOJITOTOBKA K -
MIPAKTUYECKOMY | KOHCYJIETUPOBAaHUE
3aHATHIO, no peuenuto PI'P
6.4 Tlonsitue 00 - BeinostHeHue PI'P N6,
JKCTpeMyMax GbyHKIMi 2 2 Ne6 «Dkerpemym - IpOBepKa OIIK-4
MHOI'MX IIEPEMEHHBIX. OHII», BbinosHeHus PI'P
- COCTaBJICHUE Ne6,
y4eOHOI KapThl |- mpoBepka yueOHOH
«®HIT» kapTel «OHID»
Uroro no pazaeny 8 821




7. UVHrerpaibHOE HCYUCIICHHE
HECKOJIbKHX

(hyHKUMH
nepemeHHbIx (OHIT)

- IIOATOTOBKA K

MPAKTUYECKOMY
3aHATHIO,
N - KOHCYJIbTAIUU 1O
7.1 [IBoiiHOW wuHTErpanm u - BBIIIOJIHEHHE
o pemenuro M3 Ne5,
€ro OCHOBHBIC CBOMCTBA. N3 No5
. - nposepka UJ13
CaeneHue JIBOMHOTO «Kpatnbie NoS
UHTErpajla K IOBTOPHOMY HHTErpaJIb», - 01_3e’ <a
uHTEerpaily. Teopema o 2 2/21 1 |- camocTosiTENIBHOE KOE-)ICHCI:(Ta OIIK-4
CpelHeM 3HAa4eHUH. 3aMeHa H3yueHHe N
HI; €MEHHBIX, Nepexol B nmgq aTypBbL: «Coiictsa
pv ’ P PaTyphI: JIBOMHBIX U
JIBOMHOM  HHTerpaige K KOHCIIEKT N
. TPOHHBIX
MOJISIPHBIM KOOP/IMHATAM. «CaoticTBa
. HWHTETPAJIOB
JBOWHBIX 1
TPOHHBIX
HUHTErPaJIOB»
7.2 TpoiiHOH uHTerpan u
ero cBoiictBa. Csenenue
TPOHHOrO  HWHTErpana K - MOJITOTOBKA K
MIOBTOPHOM HHTETpay. MIPAKTUIECKOM
PHOMY pary p Y l- KOHCYJIbTALIUH 110
3ameHa MIEPEMEHHBIX, 3aHATHIO,
N pemenno U3 Ne5,
nepexon B TpOIHOM 2 221 1 - BBITIOJIHEHHE OIIK-4
- nposepka UJ13
UHTETpaJe K N3 Ne5 NoS
ITMHIPUIECKUM u «Kpatasie -
cepuieckum HUHTETPAIbD»
koopauaartaM. llomsarue o
MHOTOKPaTHBIX
- BBIIIOJIHEHHE
N3 Ne5 - mpoBepka 1/13
«Kpatnsie Nes,
UHTETPaNbl», |- IpOBEpKa yueOHOH
- COCTaBJICHUE KapThl
7.3 Teomerpuueckue u N P
MeXAHIYECKIo y4eOHO KapThl «IIpunoxenus
2 221 | 1.3 «IIpunoxenus KpaTHBIX OIIK-4
TIPUIIOKEHHS KpaTHBIX
KpaTHBIX HWHTETPAJIOB»
HHTETrpaJIoB.
HHTErPAJIOB» - KOHCYJIbTAIUU 1O
- IOJATOTOBKA K pewenuto PI'P,
3almrTe - 3amuTta PP Ne 5.
TEOPETUIECKOH AKP Ne4.
gactu PI'P Ne5.
HWroro no pazaeny 6 6/611 | 3,3
Hroro 3a cemectp 34 34/141 | 18,3 SK3aMeH
8. OOBIKHOBEHHBIE
nuddepeHnnanbHbe YpaBHEHUS
(O4Y)
8.1 OOBIKHOBEHHBIE
muddepeHInanbHbIe - IOJITOTOBKA K
YpaBHEHHUS IIEPBOTO MIPaKTUYECKOMY
MOpsZIKa. OcHOBHBIC 3aHATHIO,
onpeneneHus. YactHoe H - BeinonHeHue PI'P -
obee peuieHue. Ne7 KOHCYIBTHPOBaHUE
MNurerpansusie KpHBBIE. «OO0bIkHOBEHHBIE | 10 pemenuto PI'P
T'eomerpuueckuit  cmbIca 4 6/21 1 Y nepsoro Ne7, OIlK-4
TuddepeHInaIbHOro TIOpSAKAY, - IpOBEpKa
YpaBHEHUs IIEPBOTO - COCTaBJICHUE BbinosHeHus PI'P
TTOPSITKA. yueOHOH KapThl Ne7
Mertoast peleHus «/1Y nepsoro
QG depeHInaIbHbIX TIOpS/AKA: THITBI U
ypaBHEHMI IIepPBOTO METO/IbI peleHHs

TMopsiaKa.




- IOAT'OTOBKA K

MPAKTHIECKOMY
KOHCYJIETHPOBaHUE
3aHATHIO,
o pemennto PT'P
- BermoniHeHue PI'P No7
Ne7 o
- IpOBEpKa
8.2 JIY BhICHIUX MOPSIIKOB «ObriknoBenHbe BI;IHOJ'II:;-ICHI/I?H PI'P
' p ’ 2 2 2 AV nepsoro OIIK-4
CBOJSAILUECS K IEPBOMY. HOpSLIKaY Ne7,
PATK, 1 _ sammra PTP Ne7,
- COCTaBJICHHE 9
N - IpoBepKa yueOHOM
yueOHOW KapThl
kapTel «/Y mepBoro
«1Y nepBoro
TOpS/IKA: TUIIBI U
TIOPSIIKA: THITBI U
METOJIBI PEIeHUSDY
METO/IbI pEILICHHSD)
8.3 Jluneiinsle
T depeHInaiIbHbIC - MOJITOTOBKA K
ypaBHEHHsI N-TO TMOpsKa. MPAKTUYECKOMY
JIuueiinoe OTHOPOIHOE 3aHATHIO, -
ypaBHEHUE. - BeinonHenue PI'P| koHcynbTHpOBanue
dyHgamMeHTanpHas cCUCTeMa Ne8 «JIHAY o pemennto PI'P
peumenuit.  Onpenenurens BBICHIMX MTOPSAAKOB Ne§,
Bponckoro. Heogropoanoe C TIOCTOSITHHBIMHU - IpoBepKa
JIMHENHOoe ypaBHEHHUE ko3¢ duienTamu | BbinoaHeHus PI'P
(JIHAY), Bug  obmero 4 6 2 . Cucremsr IV», Ne§, OIIK-4
pemenus. Meron Bapuanuu - COCTaBJICHHE |- MpoBepKa yueOHOM
MIPOU3BOJIBHBIX yueOHOW KapThl kaptel «JIHAY
IIOCTOSIHHBIX. «JIHAY BbICHINX |BBICIIMX MOPSIIKOB C
Jluneitnoe ypaBHEeHHE C TIOPSITKOB C TTIOCTOSTHHBIMHA
MOCTOSIHHBIMH MOCTOSHHBIMH | K03 uIeHTaMu:
ko3 durueHTamMmu. KO3 QUIIMCHTAMH | METOBI PEIICHHSD
XapaKkTepucTHYeCcKoe . METOIbI
YpaBHCHHE. O6miee PpelICHHsD
pelieHue.
- OATOTOBKA K
MPAaKTUYECKOMY
3aHSTHIO,
- BeimosHeHue PI'P
Ne8 «JIHAY
BBICIIHUX MOPSAKOB
C MOCTOSTHHBIMH
KOHCYJIETHPOBaHUE
K03 hUIeHTaMH
8.4 Meroapl  pericHHS no pemenuto PI'P
cHCTEM . Cucremst [JY» o8
2 421 4 - COCTaBJIEHUE - OIIK-4
T PepeHIHATBHBIX N - IPOBEpKa
N y4eOHO KapThl
ypaBHEHHH (2-T0 MOpsiaKa). BbinoHeHus PI'P
«JIHJY BbICIINX No§
TOPSIIKOB C T
P - 3amuTa PI'P NeS§.
MOCTOSIHHBIMU
k03 pUIHeHTaMU
: METOJIbI
penIeHHsI.
CrtpykTypa
00IIEero permeHus»
HWroro no pazneny 12 1841 | 9
Uroro 3a cemectp 34 51201 | 57,2 3a4ET
9. Panpr
9.1 YucnoBbie psiabl. Psiibl
- OJATOTOBKA K
c MOJIOKHUTEILHBIMHU
MPAaKTUYECKOMY
YIICHAMH. Ipusnaku -
3aHSTHIO,
CXOJIUMOCTH. 4 421 2 KOHCYJIbTUPOBaHUE OIIK-4
- BBIIIOJTHEHUE
3HAKOMIEPEMEHHBIE  PSIIBL. o pemrernto /13,
JIOMAIIIHETO
VYcnoBHas U abGcomoTHas
3aJaHus

CXOIUMOCTD.




- IOAT'OTOBKA K

KOHCYJIBTHUPOBAHUEC

9.2 OyHKIMOHATIBHBIC npakTuieckoMy | mo pemeruto PI'P
psnbl. CrTeneHHbIE PSJIBL 4 421 2 3aHATHIO, Ne9, OIIK-4
Pansr Telinopa. - BeInosiHeHue PI'P - IpOBEPKaA
Ne9 «Pspbi». BbinosiHeHus PI'P
Ne9
Hroro no paszneny 8 8/41 4
Hroro 3a cemecTp 34 34/1411] 18,3 9K3aMeH
10. ONeMEeHTSI Teopuu
BEPOATHOCTEH
- IOJITOTOBKA K
MPaKTUYECKOMY
10.1 DneMeHTbI 3aHSTHIO
2 2/21 4 ’ KOHCYJIbTHPDOBAaHUE OIIK-4
KOMOMHATOPHUKH - BBIIIOJIHEHHE
o pemennio 3
JIOMAIIIHETO
3a7aHus
10.2 Cnyuaiinble COOBITHSL.
OcHOBHbIE TTOHATHS. -
. - MOJITOTOBKA K
Anrebpa coObITHil. KOHCYJBTHPOBaHUE
MIPAKTUIECKOMY
Krnaccnueckoe, SAHSITHIO 1o pemeruto PI'P
reoMeTpUYECKOE u 2 421 4 ’ Nel0, OIIK-4
CTaTUCTHYECKOE - BeImoaHerne PIP IIpOBEpKa
Nel0 «Teopust bOBEp
OIIPENIECIICHUS BEPOSITHOCTH. . BbInonHeHus PI'P
BEPOSITHOCTEH
AxcromaTuKa Teopun Nel0.
BEPOSITHOCTEH.
- IOJITOTOBKA K
MPaKTUIECKOM
10.3 TeopeMbl CIOXEHUS H p y KOHCYJIbTHPOBAHHUE
3aHATHIO,
YMHOXEHHS. VYcnosnas 1o pemenuto PI'P
- BeinosiHeHue PI'P
BEPOSTHOCTb. dopmyna Nol0 «Teopmst Nel0,
MOJHOM  BEPOATHOCTH U 2 2/21 2 - pH - IpOBEpKa OIIK-4
. BEPOSTHOCTEI,
dopmyna Baiieca. Cxema BbinoniHeHus: PI'P
-TIOATOTOBKA K
Bepunymmm, npubmmkeHwst NelO,
AKP Ne5
Jlanmaca u Ilyaccona. . - nposepka AKP
«Cydaiineie
Ne5
CoOBITUS
10.4 Crnyyaiinble
BeNIWYMHBL. JIMCKpEeTHBIE H
HETpEepBIBHBIC ~ CIIy4YaiiHbIC - IOJITOTOBKA K
KOHCYJIbTUPOBaHHUE
BEJINYHHBI. Pan MPAKTUYECKOMY
acrpeneneHus, (QyHKIHS 3aHATHIO no pemiernio PP
P o ey 2 4om | 4 ’ Nel0, OTTK-4
pacrpezneneHus 51 - BeinosiHenue PI'P
- IpoBepKa
TJIOTHOCTb. Nel0 «Teopus
o BeInoNHEHUs PI'P
MaremaTtnueckoe BEPOSITHOCTEH No910
OXHJAaHWE U JUCIEpCHs, o
HayaJIbHBbIE U IEHTPAJbHBIC
- MOJITOTOBKA K
10.5 W3zBecTHbIE A KOHCYJIbTUPOBaHUE
MIPAKTUYECKOMY
pacrnpeneneHus U HX 1o pemenuto PI'P
3aHATHIO,
YHCIIOBBIE XapaKTEPUCTUKH. 2 2 4 NelO, OIlK-4
HopmansHoe - BeImoaHeHKe PTP IIpOBEpKa
P NelO «Teops posep
pacrpeneneHue. . BbinostHeHus PI'P
BEPOSATHOCTEN.
Nel0.
- IOJITOTOBKA K
10.6 3akoHbl  OOJBLIMX A KOHCYJIbTUPOBaHHE
MPAaKTUYECKOMY
yucen. HepasenctBo SAHSTHIO no peuenuto PI'P
TeopeMa YeOrpIména. 2 421 52 > Nel0, OIIK-4
IlenTtpansHas mpeaenbHas - Bemosmenme PP poBepKa
P pen Nel0 «Teopus POBCp
TeopeMa. BbinoiHeHus1 PI'P

BEPOSTHOCTEW.

Nel0.




10.7 MHoromepHbIe
. - MOJITOTOBKA K | KOHCYJIBTUPOBAHUE
ciryyaiiHble BEJTUYHHEI.
pakTudeckoMy | mo pemenuto PI'P
OyHKIMKM pacrpeneieHus, SAHSITHIO NelO
CBONCTBA. Uucnoseie 2 221 4 > - OIIK-4
N — - BeInosiHeHue PI'P - IpOBEPKaA
p P ’ Nel0 «Teopust BeinonHerust PI'P
DNIeMEHTHI TEOpUH .
P BEPOSITHOCTEW» NelO,
PP : 3aupura PTP Nel.
Hroro no pasaeny 14 20/121 | 27,2
11. DneMeHTH MaTEMaTHYCCKOU
CTaTUCTHKH
- MOATOTOBKA K
11.1 OcHOBHBIC MOHATHS, MPAaKTUYECKOMY | - KOHCYJIbTAIIUH T10
reHepalibHasi COBOKYIIHOCTh 3aHATHIO, pemenuto U3 Ne7,
u BBIOOpKA. - BBITIOJTHEHHE - mpoBepka 1/I3
CTaTucTHUYeCKAE  OICHKH 2 4/21 4 na3 Ne6 «IlepBruunas OIIK-4
napamMeTpoB Ne6«IlepBuyHas 00paboTka
pacrpenenenus. TodeyHbIe o0OpaboTka pe3yJIbTaTOB
Y MHTEPBAJIbHBIC OLICHKH. pe3yJIbTaTOB IKCIIEPUMEHTa»
SKCHEPUMEHTA
- MMOATOTOBKA K
MPAaKTHICCKOM - KOHCYJIbTAIMX IO
11.2 JloBeputenbHble p Y i o
3aHATHIO, pemenuto M3 Ne§,
HUHTEPBAaJIbI JUIS
HADAMETDOE  HODMANEHOLO - BBITIOJTHEHHE - mpoBepka 1/13
P p p 2 2 6 N3 Ne7 No7 «Hwucnosbie OIIK-4
pacupenenenus. [lonstue o
«Yucnossie XapaKTePUCTUKU
KPUTEPHUIX MIPOBEPKHU
XapaKTePUCTUKU TeHEepaJIbHBIX
CTaTUCTHYECKHUX THUIIOTE3.
TeHepaIbHBIX apaMeTpoB»
apameTpoB»
- MOJITOTOBKA K
11.3 Kpuruueckas 001acTh, DAKTHYECKOM
YpPOBEHb 3HAUYUMOCTH, p y NJI3 Ne§,
3aHATHIO,
MOII[HOCTb KpHUTEPHUS. - BeinoniaeHue NJ13
N - BBITIOJIHEHHE
Kpurepnii corylacus 2 4 6 W3 Ne8 «IIpoBepka OIIK-4
Tlupcona i TUMOTE3BI O CTATUCTHYECCKUX
Ne8«IIpoBepka
HOPMaJIbHOM TUIIOTE3»
CTAaTUCTUYCCKUX
pacrpe/e/icHHH.
THIIOTE3»
- MOJITOTOBKA K
MPAKTUUECKOM
114 DyHKIHOHABHAS p y
3aHATHIO, - KOHCYJIbTAIMU 1O
3aBHCUMOCTh M PETPECCHSI.
Kpubbic CIDECOHH - BeinosiHeHue | pemenuro MJ13 Ne9,
P . perp ’ N3 Ne9 - BeImogHenue /13
Br160pounsblii
«BpIsicHeHHe No9 «BrrsicHeHUE
K03 PUITUEHT KOpPEISIIUH. 2 321 5 . o OIIK-4
KOPPEJSIMOHHON | KOPPEeISIHOHHOM
Onpezenenue napameTpoB
L 3aBUCUMOCTH 3aBUCUMOCTH
JIUHEHHOI perpeccun
HU3MEPUMBIX HU3MEPUMBIX
METOIOM HAMMEHBIITUX
MPU3HAKOB MIPU3HAKOBY
KBaJ[paToB. N
TeHepaTbHON
COBOKYITHOCTHY.
Uroro no pazneny 8 13/41 | 21
Wroro 3a cemectp 34 51201 | 57,2 3a4ET
119/48
Hroro no aucnuminuze 102 129,8 sK3ameH, 3auer |OIIK-4

)4




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

1. TpamumnuonHsle oOpa3oBaTenbHble TeXHOJIOTHMH. OpraHuzanus 00pa30BaTEIHLHOIO
mpouecca, OpeanojiaraeT MNPSMYI TPaHCIALMIO 3HAHUW OT MpenojaBaTelis K CTYACHTY
(MperMyIIECTBEHHO HA OCHOBE OOBSCHUTEIHHO-MJUIIOCTPATUBHBIX METOJOB OOy4YCHHS).
VYueOHasi 1eATeNbHOCTh CTYACHTAa HO-CHUT B TaKHUX YCIOBHUSIX, KaK MPaBUIIO, PEHPOAYKTUBHBII
XapakTep.

®dopMbI yUeOHBIX 3aHATHH:

- uHpOpPMALMOHHAS JIEKIUS — [IOCIENOBaTeIbHOE M3JIOKEHHE Marepuaja B
JTUCIUILIMHAPHOMN JIOTUKE, OCYLIECTBIIIEMOE TPEUMYIIIECTBEHHO BEepOATbHBIMU CPEICTBAMHU.

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

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENbHBIN MPOIECC TOCTPOSH B
COOTBETCTBUHU C QJITOPUTMOM IIOA3TAIMHOTO PELICHHUS MPOOJEMHONM 3aJaydl WM BBIITOJTHEHUS
yuebHoro 3ananus. [IpoekT npenmnosgaraet COBMECTHYIO y4eOHO-IT03HABATEIbHYIO IS TEILHOCTh
TPYNIBI CTYEHTOB, HAMPABJICHHYIO HA BBIPAOOTKY KOHIIEMIIMH, YCTAHOBJICHHE 1LIeTei U 3a/1ad,
(GOpMYyJIUPOBKY O0XHMJIAEMBIX PE3YJbTAaTOB, ONPEACICHHUE IPUHLIMIIOB U METOJIUK PpEILICHUS
MOCTaBIICHHBIX 3aJlay, IUIAHUPOBAaHUE XO-Ja Pa0OThI, MOMCK JOCTYNHBIX M ONTHUMAJIbHBIX
PECYPCOB, MO3TANHYIO pEATH3AIMIO IIaHAa PAa0OTHI, MPE3EHTALMIO PE3YNIbTAaTOB PalbOTHI, WX
ocMbiciieHre u peduekcuto. [IpumensieTcss B OCHOBHOM IS IIEpexo/ia KOMIETEHIIMU Ha YPOBEHb
BJIQ/ICHUS.

OcHOBHbBIE TUTIBI IPUMEHSEMbIX HAMH B 00pa30BaTEIbHOMN JIEATEIBHOCTH TPOEKTOB:

HccnenoBaTenbCKUil TPOEKT — CTPYKTypa NpuOMmkeHa K ¢Gopmary HAy4dHOTO
UCCIIeIOBaHMs (JI0Ka3aTeNbCTBO AKTYaJIbHOCTH TEMbl, OMNpEJCIICHHe HAayYHOH MpoOJIeMBbl,
npeaMera U O0bEKTa MCCIEAOBAaHUA, LieJel W 3a/ad, METOJO0B, MCTOYHHKOB, BBIJIBUKEHUE
TUIOTE3bl, 0000IIeHne Pe3ylbTaTOB, BHIBOJBI, 0003HAUEHHE HOBBIX MpobieM). Pesymbratom
ABJIsgeTCs yueOHas KapTa 110 MOAYIIO Hallei 00pa3oBaTeIbHON IPOrpaMMBl.

TBopueckuil NPOEKT, MNPEANONArarolMil B OTIMYME OT MPEIbIAYILIEro, KOHEYHBIN
IPOAYKT B CIEAYIOUIMX BapuUaHTaX — ra3era K MCTOPUYECKH 3HAYUMOMY «MaTeMaTHYECKOMY»
coObITHIO (Mpa3aHUK uucna «[Iu» u T.1.); «MaTemMaTudeckas» OTKpbITKa (CBOEro poja yyeOHas
KapTa, TOJIbKO He(hopMalbHO, KpaCOYHO OpOpMIIEHHAs; BUACOPOIHK «5 Haydy Bac pemars ...» U
T.II.

NupopmaninoHHbli  MpPOEeKT — y4yeOHO-TIO3HABAaTENbHAs JAESITENBHOCTh C  SPKO
BbIpa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (ITOUCK, OTOOP U cHCTeMaTU3als HHPOpMaLuU
0 KakoM-TO 00BEKTe, 03HAKOMJIEHHE YYAaCTHUKOB IPOEKTa ¢ 3TOW MH(OpMalMel, ee aHalIu3 U
00o0011eH1e U, HAKOHEL], IPe3eHTAlUs 110 IPAKTUYECKOMY NMPUIIOKEHHIO).

4. UndopmaninoHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTelIbHbIE TEXHOIOTUU. OpraHu3anus
00pa30BaTeNLHOTO Mpolecca ¢ MPUMEHEHHWEM CIELUAIU3UPOBAHHBIX MPOrPaMMHBIX Cpel U
TEXHUYECKUX CPEICTB paboThl ¢ wuHpopmanueil (MHPOPMAIMOHHYIO Cpeay YHUBEpPCUTETA
MOOAYC MOODLE).

6 YueOHO-MeTOqHUECKOE 00ecTiedeH e CAMOCTOSITeJIbHOW PadoThl 00y4aIINXCS
[Ipencrasneno B npuiioxeHuu 1.
7 OueHOYHBIE CpeACTBA AJIsl IPOBeeHHs IPOMEKYTOUHOI aTTecCTAMI

[IpencraBieHbl B IPUIOKEHUH 2.
8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. IIunauer B. C. Beicmias matematuka: yueOnuk / B.C. IllunaueB. — Mockga:
NH®PA-M, 2019. — 479 c. — (Bsicmiee ob6pazoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekcrt: anextponHsbIif. - URL:



http://www.dx.doi.org/10.12737/5394.%20-%20ISBN%20978-5-16-101787-6
http://www.dx.doi.org/10.12737/5394.%20-%20ISBN%20978-5-16-101787-6

https://new.znanium.com/catalog/product/990716. — Pexum  gocTyma: s aBTOpHS3.
MOJIb30BaTENEeH.

2. Marematuka: yue6. mocobue / FO.M. Jlanmnos, JL.H. Xypbenko, I'.A. Hukonosa, H.B.
HukonoBa, C.H. HypueBa ; mon pen. JL.H. XXypb6enko, I''A. HukonoBoifi. — Mocksa:
NH®PA-M, 2019. — 496 c¢. — (Beicmiee oOpa3oBanme: bakanmaBpuar). - ISBN
978-5-16-102130-9. - Tekcr: AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799. — Pexum  gocTyma:  uis aBTOpHS3.
II0JIb30BAaTENICH.

0) lonoJiHMTE ILHASA JIATEpaTypa:

1. Teopwust BeposITHOCTEH U MaTeMaTHYeCKasi CTAaTHCTHKA: Y4eOHoe nocodue / buprokosa
JL.T'., boopuxk I'.1., MarseeB B.U., - 2-¢ u3x. - Mocksa: HUI] MHDPA-M, 2017. - 289
c. (Briciee oOpaszoBanue: bakamaBpmar) ISBN 978-5-16-011793-5. - Tekcr:
anekTponHsid. - URL: https://new.znanium.com/catalog/product/370899. — Pexum
JOCTyMA: AJI aBTOPU3. [10JIb30BATENEH.

2. Marematiuka B mpuMepax W 3amadax: ydeb. mocobue / O.M. ertspesa, JI.H.
Kypbenko, I'.A. Huxonona, H.B. Hukonosa, C.H. Hypuesa. — Mocksa: UHOPA-M,
2019. — 372 c. — (Bricmiee oopazoBanue: bakamaspuar). - ISBN 978-5-16-102288-7.
— Tekcrt: anextponnsiit. — URL: https://new.znanium.com/catalog/product/989802. —
Pexxum goctyna: st aBTOpU3. OJIb30BATENEH.

3. [unaues B. C. 3agaunuk mo Beiciieii MaTeMatuke: yued. mocooue / B.C. Illunaues.
— 10-e w3x., crepeotunr. — MockBa: UTHOPA-M, 2020. — 304 c. — (Bricmiee
obpazoBanme). - ISBN 978-5-16-101831-6. — Tekct: osmekrponnbiii. — URL:
https://new.znanium.com/catalog/product/1042456

4. Hauxko, I1.E. Beiciias MaTeMaTHKa B yIIpaXHEHHIX U 337a4ax. (B 2-x yactsx) [Tekcr] /
I1. E. Manko, A. I'. ITonos, T. f. KoxxeBHukoBa. - M.: Bricmias mkoia, 1986-2009.
ISBN: 978-5-488-02201-0. - 6oxee 1000 mr. Hunaues B. C. 3agauduk 1mo BBICIIEH
matematuke: yue6. mocooue / B.C. IllunaueB. — 10-¢ u3n., ctepeorun. — MockBsa:
NH®OPA-M, 2020. — 304 c. — (Bricmiee o6pazoBanue). - ISBN 978-5-16-101831-6. —
Tekcr: anextponnsiit. — URL: https://new.znanium.com/catalog/product/1042456

5. byzpos, A. C. Beiciiast matematuka B 3 1. T. 1. luddepenunansHoe 1 MHTErpaabHOE
ucuncienne B 2 kH. Kuura 2: y4eOHHK U1 akajaeMuuyeckoro OakamaBpuara /
A. C. byrpos, C. M. Hukonbckuii. — 7-e u3n., crep. — MockBa : M3naTenscTBO
IOpaiir, 2019.—  246¢c.— (bakanasp. AxaneMHyecKuit Kypc). —
ISBN 978-5-534-02150-9. — URL : https://urait.ru/bcode/437224

6. byepos, A. C. Beicias matematuka B 3 T. T. 2. DneMeHTHI JUHEHHON anreOpsl u
AHAJTUTHYECKONW T'eOMETPUH : Y4eOHHK JUIi aKaJeMHdYeckoro OakamaBpuara /
4. C. byrpos, C. M. Huxonbckuit. — 7-¢ u3m., crep. — MockBa : M3gaTtenbcTBo
IOpaiir, 2019. — 28l c. — (bakanasp. AkaneMuuecKui Kypc). —
ISBN 978-5-534-03009-9. — URL : https://urait.ru/bcode/431960

7. byzpos, A. C. Beicias marematuka B 3 T. T. 3 B 2 kuurax. Auddepenunansueie
ypaBHeHusA. Kpataele mHTerpanel. Psaapl. OyHKIMM KOMIUIEKCHOTO NEPEMEHHOTO :
y4eOHUK U1 akanemuueckoro Oakanaspuata / S1. C. byrpos, C. M. Hukonbsckuil. —
7-e m3n., crep. — Mocksa : UznarensctBo IOpaiit, 2016. — 507 c. — (bakanasp.

AKageMHUYecKun Kypc). — ISBN 978-5-9916-6340-3. — URL
https://urait.ru/bcode/388890
8. Bricmias maremaTuka Juisi 5KOHOMUYecKoro OakanaBpuara B 3 4. Yacte 1 : yueOHHUK U

MPaKTUKYM JUIs akajieMudeckoro OakanaBpuata / mon penakmueit H. 1. Kpemepa. —
5-¢ u3n., nepepad. u gon. — Mocksa : UznarensctBo HOpaiit, 2019. — 276 c. —
(bakamaBp. Axamemuueckuit kypc). — ISBN 978-5-534-05820-8. — URL
https://urait.ru/bcode/436490

B) MeTonuyeckue ykazaHus:


https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://new.znanium.com/catalog/product/1042456
https://new.znanium.com/catalog/product/1042456
https://urait.ru/bcode/437224
https://urait.ru/bcode/431960
https://urait.ru/bcode/388890
https://urait.ru/bcode/436490

1. Baxpymesa, N.A. Kpusbie u moBepxHoctu 2 nopsiaka. [lonspHas cuctema KoopuHar.
[Tpaktukym — Marauroropck: I'OY BITO «MI'TY um. I'.1. Hocosay, 2009. —19 c.

2. I'pauesa, JI.A. OnpeeneHHbld HHTErPal: METOIMUECKHUE YKa3aHUsS ISl CTYJACHTOB —
Marnutoropck: 'OY BITO «MI'TY um. .. HocoBay, 2010 - 12 c.

3. I'paueBa, JI.A. DiieMeHTHI TUHEHHON aJIreOphl, BEKTOPHOM anreOpsl U aHATMTUYECKON
reomerpun: YdueOHoe nocobue. - Marauroropck: 'OY BIIO «MI'TY um. I'.11. Hocoay, 2010 —
63 c.

4. Makcumenko, M.A. CoObiTus U BeposSTHOCTE. YacTh 2: MeTo. ykas. - MarHUTOTOpCK:
I'OY BITIO «MI'TY um. I'.1. Hocosax», 2010. — 25 c.

5. Masuenko, E.II. IlpomsBomnas wu auddepenunan ¢ynkuuu. IIpakTuym.-
Marnautoropck: 'OY BITO «MI'TY um. I'.'11. Hocosay, 2010. — 38 c.

6. Masuenko E.II. HccnenoBanme ¢yHkumii u mnoctpoenue rpapukoB. [Ipaktukym. —
Marnautoropck: 'OY BITO «MI'TY um. I'.'1. HocoBay, 2011. — 20 c.

7. Capymkuna H.®. KomOunaropuka. CoObiTue u BeposTtHocTh. Yacte |
Kombunaropuka. Anrebpa coObiTuii: Metoa. ykasaHus mo aucuuruinHe «MaTtematukay Uit
ctyneHToB | kypca Bcex cienmanbHocteil. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpamMmMHoe oGecrieyeHue

Haumenopanwue I10 Ne norosopa CpoK JIeHCTBUS TUIICH3UN
MS Windows 7

Professional(ma  [[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |y, 135 o1 17.09.2007 Gecepouo
Professional

7Zip cB0001HO pacnpocTtpansemoe [10 OECCPOUHO

FAR Manager cB00OAHO pacnpocTpansemoe [10 06eccpoyHO

Hpmbeccnonanbﬂme 0a3bl JAHHbIX nmbopMaunongle CIIPaBOYHBIEC CUCTEMBI

HasBanue xypca Cchlika

OnekTpoHHas 0a3a meproxuueckux u3manuii East View

Information Services, OO0 «MMIBUC)» https://dlib.eastview.com/

[MTouckosas cucrema Axkanemus Google (Google Scholar) [URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EnuHoe OKHO docTyma K

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

Hanmonansuas nHdopmanmonHo-aHanuTraeckas cucrema|URL:
— Poccutiickuii unekc vayunoro nuruposanus (PUHIL)  |https://elibrary.ru/project_risc.asp

9 MaTepHaJIbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)
MartepuaabHO-TEXHHUUYECKOE 00ecrieueHre TUCIUTUTHHBI BKITFOYAET:



Tun u Ha3Banue ayautopuu | OCHAIIICHHE ayAUTOPHH]|

VYueOHble ayauUTOpUM JJs TpPOBEACHUS 3aHATUH JekiuoHHoro tuma| Jlocka,
MyJIBTUMEANMHBIE CPEICTBA XPAaHEHHUS], TIepejaun U IPeCTaBICHU HHPOPMAIIHH]||

VY4ueOHble ayaUTOpUW I TPOBEACHUS MPAKTHMYECKUX 3aHATUH, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTALUNA, TEKYIIET0 KOHTPOJIA M MPOMEKYTOUHOU arrectanuu| Jlocka,
MYJIbTUMEIUHHBIA TMPOEKTOp, 3KpaH, KoMriuiekc MeToaudeckux pa3paboTok (pa3aaTodyHOro
Marepualia i METOIMUYCCKUX YKa3aHWi) U\MJIM KOMIUIEKC TECTOBBIX 3aJaHUil ISl MOJrOTOBKH U
IPOBEICHUS TPOMEKYTOUHBIX U PYOESIKHBIX KOHTPOJICH||

[Tomemienust yisi caMOCTOSITENbHOM paboThl yuammuxcs| [lepconanbHble KOMIBIOTEPHI €
naketom  MSOffice, Bbixomom B HWHTepHeT W ¢  JOCTYIOM B  3JIGKTPOHHYIO
nH(pOPMaAITMOHHO-00PA30BATENBHYIO CPEy YHUBEPCHUTETA|

[Tomemenne It XpaHeHHS W NPOPUIAKTHYECKOTO OOCIY)KMBAaHUS — y4eOHOTO
obopynoBanus| Illkader i xpaHeHUs y4eOHO-METOIUYECKON JTOKYMEHTAIMH, Y4eOHOTO
000py1oBaHUs U y4eOHO-HATIISIHBIX TTOCOONH ||



10. IIpuioxenue 1

Y4eOHO-MeTONMYeCKOe o0ecTieYeHHe CAMOCTOATEIbHOI padoThI 00y4aloIUXCS

ITo mucrmnnae «MateMaTnkay MperycMOTpeHa BHeayJUTOPHAS CaMOCTOsITeNhHAs paboTa
00yJaronmxcs, IPOBOIUMasl B BUJIE CAMOCTOSATEIBHOTO H3YUCHHS JTUTEPATYPhl M HH()OPMAIIMOHHBIX
PECYPCOB, a TAKXKE B BUJIC PEUICHHS TUIIOBBIX 33]1a4 MPU BHIMIOJTHCHUN KOHTPOJIBHBIX PaboT.

Ilpumepnuie konmponvhvie padomol (KP):

AKP Nel «Mampuuywt. Onpedenumenu. CJIAY. Ananumuuecxkan zeomempusty

1. BrrumciauTs ONpeaeTTeIH:

1 3 1
5 —2.
a) ; 0) .
3 2 -1 2 2
3 -2 5

x +3x,+x,=0
2. Pemmmts cuctemy ypaBHeHuit MerogoM Kpamepa: ) _ X, + 2%, + 2x, = 3"

3x, —2x, +5x; =2

3. JlaHbl MaTpULIBI A—( ) ( J Haiinute matpury A - B.

4. Jamsroun A(~1-10), B(316), C(0:12), D(6;4;7). Haiimure:
a) KOOPJAUHATHI BEKTOPOB CA u CB,
0) ckasipHOE IIPOMU3BEICHHUE @ 63 H YroJI MEXXJy BEKTOpaMHU @ H 63;

B) BEKTOPHOE MPOH3BEACHHUE ﬁj xCD;
r) 066ém mupamunsr ABCD
e) ypasHenue npamoit AC .

AKP Ne2 «IIpeoenvt»

Brruncnuts mpeacibl:

3 2
L Iimx -|2-3X + 2X 3 (x T(x— 3)(x 4)
x>2 X —X-6 n»w 5x* —x* +11

3 2
3. lim —— % 4 lim 9%
x>0 2x% =1 2X+1 x>-2 (X + 2)

5. lim(1— 4x)3X7 6. limxctg5x 7. lim 31

x—0 x—0 x—1-0

8. I/ICCJ'IC,Z[OBaTB Ha HCIMIPCPLIBHOCTH

f(x)={x_3 eciu x <0
5% ecmu x>0

AKP Ne3 «llpou3eoonasn»

1. Haiigure nepByto mponu3BOAHYI0 OT (HYHKIIHUIA:



2
2) sz, 6) y:X-COS3X, B) y:w—5'|092>(+3
y = arccosbt + 7, X raxsd

3
n Y= XX _ 2arctg(4x2 + 3x)
2. CocTaBbTe ypaBHeHHs kacatenbHoit k kpusoit XY =4 prouxe Xy =1.

3. Beruucoure npubmmkeHHo Y = V x> +8 npu X = 1,09 .

. cos4x -1
4. Beruucnure npezaen no npasuiy Jlonurans lim————

x—0 ( 4x 2"
e — 1)
AKP Ned « OHII: ougppepenyuanvroe u unmezpanvnoe ucuucienue,

1. Haiitu 1 1306pa3uth 00IaCcTh OnpeaeneHns GYHKIIH 7 =1— x2 +4/y% —1

2. Jlns nannoii GyHKIKM Z = X2 + y4 —ed

1) Haiit qacTHBIC TPOW3BOHBIC U AM(PEPEHITHATBI IEPBOTO M BTOPOTO TOPSAKOB IS TaHHOU (DyHKITHH.
2) 3ammcath nONHEIN quddepeHnran QyHKIUN IepBOTO MOPSIKA.

3) 3anmcars ypaBHEHHUE KacaTelbHON IIOCKOCTH M HOPMaH K JanHoii Qpynkuun B touke M g (0;1),
4) Haiitu npou3Bo/IHy10 B TOuke M ) B HAalpaBJIEHUM BEKTOPA | (1,-2), rpanuent pynxuun 7 = f (x,y)
B TOUKe My 1 abCOMIOTHYIO BEJIMYUHY IpaJMeHTa B Touke M (.

3. BoIuucauTh npubImKEHHO 3HAYEHHE BRIpOKEHHS 1, 04292 4 2,02

3

4. Haittn HanGosnpliiee 1 HauMeHbIee 3HaYeHust PyHkimu Z = x° + y3 —2(x — y)2 B obnactu G:

2x+y=0, x=-1, y=-2

0 2y+3
5. H3MeHHTH MOPSAIOK HHTEIPUPOBAHUS B MOBTOPHOM MHTErpase: J‘dy J‘ f (x,y)dx
-4 y-1

6. Haiiti 00BbEM Tena, 3aJaHHOTO OTPaHMYUBAIONIMMHU €TO MTOBEPXHOCTSIMH.
x2+y2=2y, 2=125-x, 2=0.

AKP Ne5 «Cayuaitnvie coovimusny
1. Tlo mumieHn mpou3BOAWTCS TpH BhICTpena. PaccmarpuBarorcst cobsitust A, B, C — momnaganue npu

MEPBOM, BTOPOM M TPEThEM BhICTpeIiax. UTO 03HAYAIOT COOBITHS A+B+C,4B+C ?

2. B ypue 12 mapos. Cpenu s1ux mapos 3 6esbix 1 9 uepHbix. KakoBa BEpOSTHOCTL TOIO, YTO HAyaudy
BBIHYTBIH HIap OKaKeTCs OebIM?

3. B pammoctyauu Tpu Mukpodona. [ Kaxka0ro U3 nepBLIX ABYX MUKPO(DOHOB BEPOATHOCTH TOTO, YTO
OH BKJIIOYEH B JaHHBIA MOMeHT, paBHa 0,45, a ais Tpethero — 0,9. Haiitu BEpOsSTHOCTH TOTO, YTO B
JTAHHBIA MOMEHT BKJIFOUYEHBI 2 MHUKPOQOHA.

4. B mpopaxke UMEIOTCS Oejble ¥ KOPUYHEBBIE SiIla B COOTHOLIEHHHU 2:3, pHYeEM POU3BOACTBO 60%
Oenprx 1 71% KOPUYHEBBIX SIUI] JaTUPYETCS THEM, MPEAIMIESCTBYIONUM JTHIO MPOJaXH, a OCTAIbHBIC
giilla JaTupyroTcs Oosiee paHHUMH uuciamu. [lokymarenb 3aka3blBaeT sdIA, JATHPYEMBIE JTHEM,
MPEALIECTBYIOIUM JHIO NPOAAKHU, HE3aBUCUMO OT MX IBeTa. KakoBa BEpOSTHOCTH TOTO, YTO €MY
MPOJIATYT PEMICTKY OCNBIX SUIl?

5. Tenedonnas cerb yupexaeHus obcmyxuBaer 200 aOoHEHTOB. BeposATHOCTH TOrO, YTO B TEUCHHUE
MUHYTBHl BHYTPH 3TOM CETH KTO-TO KOMY-TO MO3BOHUT, paBHa 0,7. KakoBa BeposITHOCTH TOTO, YTO B



TEUCHUE MUHYTHI OyeT 5 3BoHKOB? KakoBa BEpOSTHOCTE TOTO, UTO B TCUCHUE MUHYTHI OyIeT He OoJree
5 3BoHKOB? HaliT HamBepoOsATHEHIIIEE YUCIIO 3BOHKOB B TEYCHHE MHHYTHL.

Ilpumepnivie unousudyanvhsie oomawinue 3aoanusn (U/]3):

H/[3 Nel «Mampuuywt. Onpedenumenu. CJIAY»

3adanue oghopmneno 6 euoe unmepPaKmMuUeHO20 mecma ¢ nocoouu

Anuncumos, A. JI., bounapenko T.A., Kamenesa I'.A. Matpuusl. Onpenenureny. CUCTEMbI TUHEHHBIX
anredpanvecknx ypaBHEHHH [ DIeKTpoHHBIN pecypce] : yaedHoe mocobue / MI'TY. - MarauToropck :
MI'TVY, 2017. - 1 snekrpon. onT. auck (CD-ROM). - 336VP. - ISBN 978-5-9967-1000-3

http://magtu.ru:8085/marcweb2/Found.asp

HJ[3 Vo2 «lIpumenenue npou3eooHoii 01 UCC1e006aHUs PYHKYUIL)

1.

2.
3.
4

o

7.

3X
x* +9
[Toctpoiite rpaguk GyHKIMHU C IOMOILBIO IPOM3BOAHOM NEPBOTO MOPsAKA Yy =—x° —3x* +9x +11.

Haiinure npoMexyTKH MOHOTOHHOCTH M SKCTPEMYMbI QYHKIMH  y —

HaiizuTe mpoMeKyTKH BBIMYKJIOCTH, BOTHYTOCTH M TOUKH nepernda GyHkuun  y = 2x — 33/x? .
3

Haiinnute aciMITOTHI M TOCTPOMTE CXEeMATHIHO TPaduK QYHKIHH y =

(x+1)
. x> —3x+3
[IposenuTe moHoe nccnenoBanne GpyHKIMH U MOCTPOKTE TpaduK y — .
x-1
[MpoBenuTe moaHOE HCCen0BaHNe QPYHKIMH U TOCTpoiiTe Tpaduk
_Inx
X

. 4 1
HaI/IZ[I/ITe HauOOJIbIIIEE U HAMMEHBIIIEE 3HAUCHUS q)YHKL[I/II/I y= 8X + — ~15 Ha OTPE3KE {7; 21
X

H/[3 Ne3 «Heonpedenennwiit unmezpan»

Brr

1.]

3.J'

5.f

YUCJIUTDh HCONPCACIICHHBIC NMHTETPAJIbI

3
RS TIPS 2.f[ -2 - ax
3Wx 5 3+x2 2 J/x2_3

3
TR Y 1= SN
[2_7x sin(zx j SIN” X

x(3x2+1)4dx 6. I#:lo

jxll—exexdx 8. J'4X—+3dx,

(x-2)°


http://magtu.ru:8085/marcweb2/Found.asp

9. Ixe‘sdx, 10. I%
X(x° +1)
dx dx
11. , 12. _—
Iﬁ+3 X + 24/x Icosxsin3x
13 j dx

(X+DVx? +2x-1.

H/[3 Ned «Onpedenennvlii unmezpan u e2o RPUIOHCEHUSL)
2 1 T

1. J.(x2 +—)dx. 2. Ilnsin xdx
1 X 2

2. Berancnuts miomaas GUrypel, orpaHHueHHON JTMHUSIMUA

1) 3x—y=4, y*=6x

2) r =cos2e, Oggogg
x =2cost,

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

3. Beruncnuth AIMHY OyTH KPUBOH, 3aJaHHON YpaBHEHHEM

1) y=Inx, J3<x<15.

2) p=3e""", —ml2<p<x/2
3) x =e¢'(cost +sint), T/2<t<r
x =e'(cost —sint),

4. Beruucnutb 00beM Tesa, 00pa30BaHHOIO BpalieHueM BOKpyT ocu Oy (Gurypsl, orpaHu4eHHON

rpadukamu GyHKIHA X =3 — y2 , X= y2 +1

H/[3 Ne5 «Kpamnvie unmezpanvi»

2y
1. BBIYUCITUTH TIOBTOPHBIN HHTETPa IdyI(ZX + y)dx :
20

2
4 3

yos

3

2. I3MeHuTh NOPSAAOK UHTETPUPOBAHMS B ABOHOM HHTETpaJe: Idy I f
1 1

y

(x; y)dx.

2
X
3. BeaucanTs TBOWHON MHTETPaT J.I — dxdy, rme D — 061acTh, orpaHHYEeHHAS THHAAMHA
D

yzl,y:x,x:4.
X

4. BBIYKMCIUTS IUIOMIAAb GUTYPBI, OTPAHMYCHHON OKPYXKHOCTAMH I =1, I =2C0S¢@ (BHE OKPYKHOCTH



r=1).

5. Beraucnute mwiomans GUrypel, OrpaHIYeHHON TUHISIMA Y = % u X+y-7=0.

6. BBIYHCIHTD TPOHHOI HHTErpa j”(xz +3y”)dxdydz; R:0<z<3x, x+y<1 y>0 mno durype R,
R

OI‘paHH‘IeHHOﬁ MMOBCPXHOCTAMU.

7. Berancnuth 00hEM Tena, OTPaHUIEHHOTO TOBEPXHOCTSIMHU

z=8-x-y, x=0, y=x* vy=4, z=0.

8. Halitu cTaTuueckue MOMEHTBI OTHOCUTEIBHO KOOPAUHATHBIX OCEU IJIIACTUHKHU, OTPAHUYEHHOMN
o 2 o o
napaboioii Y = X (y 2 0), npsIMOM  X=9, eciu IIIOTHOCTD paclpe/ielIeHnss MacChl B KaX /101 TOuKe

paBHa OpJIMHATE 3TOM TOUKH.

I, |, omHOpOIHOI MIACTHHKU (5 = 1), OTpaHUYEHHOH ocsIMHU

9. Haiinute MmomenTs! nuepuun |, v

KoopauHat u npsimoit Y =2 —0,5X.

HJI3 No6 «IlepeuyHas 06paboTKa pe3yabTATOB IKCIIEPUMEHTA)

JlaH cTaTHCTHYECKUH psIlT (MCXOAHbBIE 3HAUCHUS BEJIMYHH)

X v X v X v X v X v
38,4 18,7 40,7 24 30,3 18 27,3 251 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 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 29,7 355 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 23,4 314 30,2




36,6 79 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

35,7 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5

Haiitu BeIpaskeHre TBYMEPHOTO SMIMPUIECKOTO pacipeaeneHus (X, V), aMIupudecKrue pacipeeaeHus
COCTaBISIIOMIUX X U Y, MOCTPOUTH rpadudeckoe 0ToOpaxeHne pacrpeiesieHHH.

JJis1 3T0T0 - COCTAaBUTH KOPPESILMOHHOE T0JIE, KOPPEISALUOHHYIO Ta0IuIy aOCOIIOTHBIX YacToT,
BapHallMOHHBIE PABI, Ta0nUIy «CTaTHCcTHYEeCcKasi COBOKYITHOCTh M3MEPHUMOT0 IIPU3HAKAY.

HJ[3 Ne7«HUucnoBble XapaKTEPUCTHKH I'eHePaIbHBIX IAPaMeTPOB»

ITo nanubIM, oydeHHbIM B /13 Ne10, oueHuTe reHepalibHble MapaMeTpbl: HAUAUTE CpelHEE, TUCTIEPCHS,
CpellHee KBaJIpaTHIHOE OTKIOHEHUE, aCHMMETPHSI, KCIIECC, MOJIa, MeanaHa, K03 (OUIIMEHT BapHalliy JJIs
npu3HakoB X U Y. OLEHNTE CTeNeHb OTKIOHEHHUS SMIMPHUYECKOTO paclpeesIeHUsI STOTO U3MEPUMOTO
NPU3HAKa OT HOPMAJIBLHOT'O pacrpenesieHHs.

I[J'ISI 9TOI'0 3aIIOJIHHUTEC Ta6n1/1uy «Pacuer BBIGOpOLIHBIX OLICHOK IMPU3HAKOB» U NPOBEANUTC PACUCTHL
HCIIPABJICHHBIX OLICHOK I'€HCPAJIbHBIX MMApaMCTPOB. Cz[enaﬁTe BBIBOJ O KOZ-)(l)(l)I/ILII/IeHTe Bapuanuu.

HJ[3 Ne8 «IIpoBepka CTATUCTHYECKUX T'MIIOTE3)

[To mannpM, TomydeHHBIM B I3 Nel0 u 2, mpoBecTH CTAaTUCTHYECKYIO MPOBEPKY CTATUCTUUECKOM
TUTIOTE3bI 0 HOPMAJILHOM PACIIPEIEICHUH U3MEPSIEMOT0 MIPU3HAKA TI0 CICAYIONUM KPUTEPHSIM: a)
cpelHeMY KBaJIpaTUIHOMY OTKJIOHEHHIO, 0) pa3Maxy BapbUPOBaHUS, B) TOKAa3aTeNIM HCIIPaBIEHHBIX
aCMMMETPHH U JKCIecca, T') Kputepuio [lupcona 2 (ypoBeHb 3HAUMMOCTH NpUHATH paBHbIM 0.05). B
CITy4ae MPUHATHUS TUIIOTE36l O HOPMAIBHOCTH PACIIPEIeNeHNs HAllTH JOBEPUTEIHHBIE MHTEPBAIBI [T
MaTEMaTHYECKOTO OKHUIAHNS U CPEAHETO KBaIpaTHYHOIO OTKJIOHEHHUS IpH ypoBHE HaaéxHocTH 0.95.



Ilpumepnuie sapuanmot pacuemno-cpagpuyeckux pavom (PI'P):

PI'P Vo] «/lelicmeus Hao 6eKkmopamu u ux ucnojib308anue npu peuieHuu 3a0ay 2eomMempun

1. TlocrpoiiTe Ha MIOCKOCTH BEKTOPHI a= (4;_1), b= (_ 2;5), ¢= (1;2). Haligure ux nuHeiHyro

xombumammo 28 +0+3C a) reomerpuuecku, 6) anamuriaecku.
o a=(21-3) b=(-40:2) c=0L-2) aiiure:

a) IUIMHY BEKTOpa &, ero HAIpAaBJIAIONINE KOCHHYCHI, OPT BeKTOpa & ;

5ab ac b (a+2c)(a-s),

B) 5.><5 5.><(_: bxc (5+26)><(3§—55);

o abc, (a+2cfsa-5b)c-2b)

3 a= (1;4;_3), b= (3;_2;5), c=(3-4:2) . HaiiauTe nomaas napaienorpamma,

TIOCTPOEHHOTO Ha BekTopax &+ 2b , c-3b , ¥ JUIMHBI €0 CTOPOH.
4. TlpoBepbTe, SABISIOTCS M BEKTOPHI a= ( 3) (3’072), c= (— 1;1;3)
5. Haiigure (3a + bXC o Zaxb o 50), eciu abc=5 )

6. B tpeyronpauke ¢ BepmmaaMu A(2,1), B(5,3), C(-6,5) HaliTi [yHY BBICOTHI U3 BEPIIMHEL A.

KOMILJIaHaPpHBIMU.

7. Hanncath KAaHOHMYECKHE U NTAPAMETPUUECKHUE YPABHEHMSI IPSIMOM, IPOXOJALIEH Yepe3 TOUKH
M(2,1,-1) u K(3,3,-1).

8. CocTaBuTh ypaBHEHHE IIIOCKOCTH, Ipoxosmei gepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
9. JokasaTb, 4TO MpsIMbIE TTapajlIeNbHbI:

x+2_y-1_z X+y-2=0
X—y-52-8=0

10. Haiitu yron Mexty npsiMmoid, mpoxosieit uepes Touky A(-1,0,-5) u Touxy B(1,2,0), 1 m10cKoCThIO
x-3y+z+5=0.

11. Mansr Bepurunsl Tetpasapa ABCD: A(3; 4; -1), B(5; 2; 2), C(3; 1; 0), D(2; 0; -3).
A). Harmummre

1) ypaBHenue miockoct (ABC),
2) ypaBHEHHE IUIOCKOCTH, mpoxoasuiei yepe3 D nmapamiensro (ABC).
3) KaHOHHMYECKHE U MapaMeTpudecKue ypaBHeHus peopa AD.
4) KaHOHHWYECKHE M ITApaMETPUYECKUE YPaBHEHHUS MPSIMOH, coepikaiieii BricoTy DE
TeTpa’apa.
b). Haiinute



1) yron mexay AD u DE ¢ tounoctsio 10 0,1°;

2) mnommans tpeyroiasauka ABC ¢ TounocTsio 10 0,01;
3) obObeM TeTpasapa ¢ TouHocThio 10 0,01;

4) Beicoty DE ¢ Tounoctsio 10 0,01;

5) xoopaunate! Touku E ¢ Tounocteio mo 0,01.

PI'P No2 « IIpeoen. HenpepvieHocmoy

1. HaiimuTe npenensl (yHKIIHIA:

D Iimx(x2+2x—1) 2 Iim(x—2)(x2+2x+2) 3) lim2- 5_x .
xow  x—=1 2 x*-5x+6 =13 g x
. X 8+15x
sin=-In(1+ 4x) ) 3 1 . (5x-1
4) .. ; 5 - X 6) lim .
) lim—2 ) IXI_Q(X_4 X2 —16j ) XLw(5X+6J

X arctg5
6

2.Uccnenyiite QyHKIMIO HA HEMPEPHIBHOCTD, BBISICHUTE XapaKTep TOUYEK Pa3pbiBa, CACTAlTe YePTEK
rpaduka GyHKIUU

_L’ X<1,

1 x-1
1) f(x)=8x*, 2) f(x)=4(x-1)?, 1<x<3,
4, x> 3.

PI'P Ne3 «Ilpou3eoonaa. Beruucnenuen

1. Haiiti mpou3sBoHbIie U auddepeHIrabl epBoro MopsiaKa

_ 7cosx

1) - 1
y 5x+1

2) y=(2+5x)* —3c0s7x,
7 .
3) y:§—4x-arc5|nx,

4) y=(cosx)¥.

2. Haiitu npou3BoHYIO GYHKIUH, 331aHHON HESBHO e’ —bxe* — 2xy +11=0.



3.Haiitu npon3BoaHyt0 GYHKLINH, 3aJaHHON TapaMeTpUIeCKU

x=3cost -5,
y =4t° +5.

4. HaiiTn mpon3BoHBIC TIEPBOTO MOpsAKa QYHKINN y=X"€

PI'P Ned «Ilpouzeoonas evicuiux nopaokos. Ilpunoscenus npouseoonoi»

d? x=3t-t°, .
dxgl byHKMiA: a) Y32 0) y:5f.

1. Haiigure 4y u
X
. 2 .
2. a) Hanumiute ypasHenue kacatesbHoi k napadone =X~ —4X + 2 B Touke ¢ abeuuccoit X, = 0.
[Moctpoiite rpaduk 1 KacaTeIbHYIO.

6) Hamumiute ypaBHEeHHE KacaTebHOM K KpuBoit X° + y> —4X+2y —164=0 B ee Touke ¢

koopauaatamu (7; 11). IlocTpoiiTe KpUBYIO U €€ KacaTeIbHYIO.

3. Halinure HanOoJibIliee 1 HAMMEHBIIICE 3HAYCHHS (DYHKITUY Ha 33JJaHHOM OTPE3Ke

f(x)=2x>—6x*-18x+7 xe[-2;2].
1
4. Uccnenyiite pyHKImIO Y = 5 x® —2x* na 3KCTPEMYM H MTOCTPOUTE €€ CXeMAaTHUYECKHIA rpaduK.

(x-1)°

5. IlpoBeauTte noMHOE UCCIE0BaHUE U TIOCTPOiTe rpaduk GpyHKIMU Y = >
X

6. Beraucnure mpemensl, UCIoIb3ys nMpaBuiio Jlomurans:

. 2x3 —8x% +13x—10
a) lim—; 5 ;
x=2 X7 —2X°+3X—6

6) Iimox'ln(eX —1).

X—>+

7. 3aBUCUMOCTh IIyTHU OT BpEMCHHU IIpH HpSIMOJ'IPIHCI:IHOM ABHUKCHWU TOYKH 3a4aCTCsA YPAaBHCHUEM

1
s==t*+2t°-3,rne S —myrbBM, a { — Bpems B c. BEIUHCIHTE €€ CKOPOCTh H YCKOPEHHE B

MoMeHT BpemeHu [ =4cC.



PI'P Ne5 «Hacmmuwle npouseoonvie»

m@—xz—yzl

-y

2. HaiiTu 3HaYeHUs YACTHBIX MPOU3BOIHBIX (DYHKINH B 3aJaHHOH TOUKE:

1. Haiiti o6macts onpeneneHust QyHkuuu Z =

1

A) z=x" (1) B) z=In[Vx+.Jy) ©1).

2
u .
3. Haiitu _8 > » €CIH U = XY +Sin(X +Y).
X

4. BbIYMCIIUTE PUOIIHKEHHO \/ 5.e%% +2,03%.

PI'P N6 «Ixcmpemym OHIIy

1. Haiiti skcTpemMymsl byHKman  Z = X° 4+ 2y° —4X —6Yy + 2.

Inx Iny

2. Haiitu npon3BoiHyt0 GYHKIMK Z = —— — —— B HalnpaBleHuu Bekropa (1;1).

Yy X

3. Ilpu kakux k>0 rpagueHT QyHKIHH Z = (2X + ky)2 HEePIeHANKYISIPEH IpsiMoi X + Y = 2.7

4. Haiiti SKcTpeManbHoe 3Hauenue GpyHkimn Z = 2X + Y — y? — X* npu yenosun X+ 2y =1,

5. Haittu Hauboubliee 3HaYeHHE QYHKITUH:

A) Z=X-2y+5 y>0 B) L=mQ2+yﬂ

PI'P Vo7 «O6bikHoGeHHble Oughhepenyuanvrvle ypasHeHUs NePeozo NOPAOKa»

X+2y<1

x>0
y > 0.



Haiitn oO6mmii maTErpan uiam obmee pemenue AuddepeHnaIbHOTO YpaBHEHUS TIEPBOTO
nopsiaka (B npuMepax 4), 5) pemuts 3agauy Komm):

2 _ 2
1) Va—x?y' +xy? +x=0, 2) 20xdx—3ydy=3x?ydy—5xy?dx, 3) y' =~ 2+X§xy6xiy :
'~ yCOSX =Ssin2x +y =Xy’
T 9 {1 g Loy
y(0) = -1 y@) =1 X

PI'P Ne8 «JIH/TY evicuiux nopsaokoe ¢ nocmoannuvimu kodgppuyuenmamu. Cucmemot /1Y)

1. Haiitu o6miee pemenue auddepeHnaaIbHOT0 YpaBHEHMS:
1) y"xInx=y",2) @+x?)y"+2xy’' =12x>.

y" =2sin® ycosy
(1)—— yQ=1"

3. Haiitu obmiee perienue L[ch(bepeHuHaanoro ypaBHeHus (B mpuMepe 6) pemmTs 3a1auy
Komm):

1) y"—2y'+y = xe* g) V' +4y'+5y = x?

3) y'+2y —-3y=¢e",

4) y"—4y'+4y =e* (cosx +3sinx), 5) Y’ — 64y =64e>

) y"+y=1/sinx
y(r12)=1,y'(zI2) =712

4. Petnte cuctemy JIY nepBoro nopsijaka AByMs COCO0aMH - MOACTAHOBKU M METOZIOM Diinepa
y'=2x—-5y+e'
X' =y-6x+e™

2. Haiitu pemenue 3anaun Komm:

PIrP ANe 9. Paow.

1) Haittu cymmMy psizia 1o onpeziesieHuio

[o¢]

Z 18
nzZ—7n+10 °

n=7

2) UccnenoBath psl Ha CXOOUMOCTH TIPY TIOMOIIY TIPU3HAKA CPAaBHEHUS

i sin n\/_

3) UccnenoBath psa HAa CXOAUMOCTD TIPH IIOMOIIH MTPU3HAKA CPAaBHEHUS

n )
n? +3n
n=2



4) UccnenoBath psA HAa CXOAUMOCTH TIPH ITOMOIY Npu3HaKka Jlamambepa

o nl (2n + 1)!
(Bn—2)!

n=1

5) UccnenoBaTh psit Ha CXOOUMOCTh MTPH OMOIIH pu3Haka J{amambepa
> ()
5%\n + 4
n=1

6) HccnenoBaTe psq HA CXOAUMOCTH IPH TIOMOIIH HHTETPAIBHOTO Npu3Haka Ko

- 1
Z (n+1)In(2n —4)
n=3
7) UccnenoBaTs psin Ha aOCONIOTHYIO M YCIIOBHYIO CXOIMMOCTh

> (—1)"(3n + 10)
5n—3

n=1

8) Beranciute cymmy psia ¢ Touocteio € = 0,0001

> (-5)

9) Paznoxuth Qynknuio B psix Teitopa mo cremneHsm x

xV81 —5x .

10) Beraucnuts unTerpai ¢ Toanoctsio 10 0,001

fl dx
0o ¥32+x5
11) Haiitu pasnoxenue B pax ®ypse Ha unteppane (—m;m) yskmmm f(x) = x%2 —3x+2 .

12) Haiitu pa3noxxenne GYHKIUH COS 23—xB psin @ypore Ha uatepBaie (0,1) mo cunycam.

PI'P Nol0 «Teopus seposamnuocmeit»

1. TlpousBoauTCs 5 BBICTPEINOB IO pe3epByapy ¢ TOPIOYUM, IIPUYEM PE3EPBYap IOCIE MEPBOTo

MOTTaJaHMsl B HETO BOCIUIAMEHSIETCSI, a TI0CJIe BTOPOTO MOMAaJaHus B HETO — B3phIBaeTca. BeposTHOCTh
MOMaJaHus B pe3epByap MpH KakaoM BeicTpene paBHa 0,3. HaliTi BepoATHOCTH TOrO, UTO pe3epByap

6y,I[CT MOJO0XK¥XKCH, HO HC B3OPBCTCH.



B cembe Tpoe mereit: 2 MabunKa U JeBOYKa. JeTn urparot Ha KyxHe. BeposSTHOCTB TOTO, 9TO
MaJIbUYUKH Pa300bIOT MOCYAy COOTBETCTBeHHO paBHa 0,7 u 0,8, a st nesouku — 0,4, Haiitu
BEPOSATHOCTB TOTO, UTO MOCya OyeT pa3ouTa.

Carra morajjaeT B MUIIICHB TTPH OJTHOM BBICTpeEIte ¢ BeposTHOCTHIO 0,8, Mamma — ¢ BepostHocThI0 0,7, a
[Tama — ¢ Bepoaraoctsio 0,75. Camra BeicTpenun 2 pa3a, Mama — 3 pasa, [Tama — 1 pas, mocie yero B
MUIIICHU OBUIO OOHAPYKEHO OJTHO OTBepcTue. KakoBa BEpOSTHOCTH TOTO, YTO B MUIIICHB ITOTAjia
Mamma?

Pa3peiB CBS3M TPOMCXOMUT B OJHOM M3 3BEHbEB Telle(hOHHOTO Kabens. MoHTEp
MOCIIEIOBATENIFHO MTPOBEPSIET 3BEeHBs, OOHapyXuBasih MecTo pa3pbiBa. CoOCTaBUTH psf
pacrpenenieH|sl 4uciia OOCJICOBAHHBIX 3BEHBEB, €CIIM BEPOSATHOCTh pa3pbiBa IS
KaKIOr0 3BEHAa IIOCTOSIHHA W paBHa .

3amaH psAn  pacmpeneNieHus] TUCKPETHOM cIydailHOW BennyuHbl X.
X |1 2 3 4 5 6

P 003015 0,20 {035 |0,15 |?

[MocTtponts MHOTOYTONBHHMK pacmpenencHus. OmnpenenuTs (QYHKUUIO paclpelesieHus |

.. m
noctpouth €€ rTpaduk. BBMHCINTE MaTeMaTHYeCKOE OXKHIAHHE x,

D[X]

JUCTIEPCHIO

(o2
cpenHee KBAJApPAaTUYECKOE OTKIOHCHUE Xy BEPOSITHOCTD

P(m,—o, <X <m, +0,).

3amaHa (QYHKOMS paclpencicHus CAy4YalHOH BeJWYMHBI X

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

1, X >b.

Haiitu nnotHocTs pacnpenenenus. [loctpouts rpaduky GyHKUMM W IJIOTHOCTH
pacrpeneneHus. BblUMCINT MaTeMaTHUECKOE OXHIAHWE, IUCIEPCHUI0 M BEPOSITHOCTH

P(X € (0, 4)).

B Tabmumne mnpuBenéH 3aKOH pacHpEeeiCHUS BEPOSTHOCTEH CHCTEMBl CIyYaWHBIX BEIWYUH
(X, V)

K03 PULIMEHT KOppessIIun

I"xy

Haiitu: ko3dduimenT «a»; MaTeMaTHYECKUE

OXKUJTaHUSA

b

JUCTIEpPCUH

X
- -2 -1 0 1 2
0,01 0,03 0,04 0,14 0,08
0,07 0,06 0,04 0,10 0,05
0,05 0,03 0,16 0,06 a
- 2, o7







11. Ilpniio:xxkenue 2

OIIeHO‘lHBIe cpeacrea AJisi MIpOBECACHUSA HpOMe)l(yTO‘IHOﬁ aTrTeCralumn

a) lliannpyemble pe3yibTaThbl 00YUeHHsI M OLICHOYHBIE CPeICTBA Il NIPOBEACHHSI IPOMEKYTOYHOM ATTECTAIUN:

CTpyKTypHBIi
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemble pe3ynbTaThl
0o0y4eHus

OneHouHble CpeCTBa

OIIK-4 — roTOBHOCTD COYeTATH TEOPHIO U NPAKTUKY

AJIA PCIICHUSI HHIKCHCPHBIX 3a1a4

3HaTh

- OCHOBHBIC  IIOJIOXKEHUS  TEOPHHU
NpEZIeIOB ¥ HEMpepbIBHBIX  (YHKIWH,
rpauKd  OCHOBHBIX  3JIEMEHTapPHBIX
GYHKIMA W WX CBOWCTBA, OCHOBEI
YHCIICHHOTO peleHus
TPaHCICHJCHTHBIX ypaBHEHUIA,

- OCHOBHBIE TEOPEMBI
JUQPepeHINATEHOTO U UHTETPabHOTO
UcUUCIieHUsT  (QYHKOMA  OAHOM W
HECKOJIBKMX  IEPEeMEHHBIX,  METOJBI
g hepeHInanbHOTO VCYHCIICHHS
uccienoBaHusi  (QYHKIWUH,  OCHOBBHI
YHUCJICHHBIX  METOJOB  BBIYMCIICHUS
OTIpeJIeJICHHBIX HHTETPaJIoB,

- OCHOBHBIE THIBI OOBIKHOBEHHBIX
JTuQPepeHInaNbHBIX  ypaBHEHUH U
METO/BI UX PELICHNS,

- OCHOBHBIE IIOHSITHS TEOPUU
BEPOSITHOCTEN U MAaTEMaTUYECKOU
CTaTUCTHUKU

TeopeaneCRne BOIIPOCHI VIl IK3aMEHOB U 3a4eTa.

CoNoTO~WNE

e
=)

N N e N Y T
EHEREBNrocoom~wounswN

Matpuupl u neiictBust Hax HUMHU. CBoMcTBa JEHCTBUI HAll MaTpULIAMHU.

Omnpenenuren | u |l mopsiakos.

Omnpenenurenn N mopsaka u UX CBOUCTBA.

Cucrtembl nuHeHHBIX anredpanueckux ypasueHuid (CJIAY) u ux 3anuch B MAaTpUYHOM BUJIE.
OOparHas MaTpuIa U €¢ BHIYUCIICHHUE.

Pemenust CJIAY MaTpu4HBIM METOJIOM.

®opmynsl Kpamepa

CkasipHOE IPON3BE/ICHHE IBYX BEKTOPOB M €r0 CBOHCTBA.

BekrTopHOe npou3sBeieHre IByX BEKTOPOB U €T0 CBOICTBA.

. CMermraHHOe TIpou3BeIeHNE TPEX BEKTOPOB U €ro CBOMCTRA.

. OcHOBHas Hjiesl aHAIUTHYECKOH TeOMETPHH, IPUMEHEHHE BEKTOPHBIX TPOU3BEICHUI.

. IIpsiMas Ha mIockocTU. PaznuuHble BUIbI YPABHEHUM IPSIMON Ha INIOCKOCTH.

. Yroa MexJy NpsIMbIMU Ha INIOCKOCTH. PaccTosiHUE OT TOUKM O MPSIMOU Ha IUIOCKOCTH.

. OnnuIc u ero cBoicTaa.

. I'unep6ona u e€ cBoiicTBa.

. INapabona u e€ cBoHCcTBA.

. IInockocts B npocTpaHcTBe. Paznuunble BUbl ypaBHEHUI IIOCKOCTH B TPOCTPAHCTBE.

. YTroJ Mexay MIOCKOCTSIMH. PaccTossHUE OT TOUKHU 10 MIOCKOCTH.

. Ipsimas B npocTpaHcTBe. PaznuuHble BUABI ypaBHEHUH NPSIMON B IPOCTPAHCTBE.

. B3auMHoe pacnonoxeHue MI0CKOCTH U NPSIMOM B IPOCTPAHCTBE.

. @ynkuns. Crioco0Os! 3aganus. O6nacTs onpeznenenus. OCHOBHBIE 31eMeHTapHbIe (QYHKIMH, HX CBOWCTBA, IPaUKH.
.Ipenen ¢pyukiun B Touke. [Ipenen pynkunu B 6eckonedHocTr. OTHOCTOPOHHHE MPEICIHI.

. becxoneuno maspie 1 OeckOHEYHO OOJbIINE (HYHKIUH, CBA3b MEX Ty HUMHA. CBOWCTBA OECKOHEYHO MAITBIX (DYHKITHIHA.
. TeopeMsl 0 npeaenax. PackpeiTue HeoNpeneaeHHOCTEN.

. 3aMevaTenbHbIe TIPEeIebl.

.CpaBHeHHE OECKOHEYHO MaNbIX (YHKINH. DKBUBAJCHTHBIE OECKOHEYHO Majible (PyHKIIMH W OCHOBHBIE TEOPEMBI O

HHUX. HpI/IMeHeHI/Ie K BBIYMCJICHUIO IPEACIIOB.
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27. HenpepbIBHOCTH (DYHKITHH B TOUYKE. TOYKH pa3phIBa U UX KIACCHPHKAIIHS.

28. OcHOBHBIE TEOPEMBI O HeNpepHIBHBIX (yHKIMAX. CBolicTBa ()yHKIHN HETIPEPHIBHBIX HA OTPE3KE.

29. [IponsBoHast GyHKIMH, €€ TeOMETPUIECKUN 1 (PU3MYECKUN CMBICII.

30. YpaBHeHus kacaTelbHOI 1 HopMaiH K KpuBoi. JTuddepeHunpyemocts GyHKINM B TOUKE.

31. [IpousBosHas CyMMBI, pa3HOCTH, IPOU3BEACHHS, YacTHOTO (yHKIMi. [Tpon3BoHast clloxHOM 1 00paTHON QyHKUMIL.

32. InddepeHumpoBanmie HESIBHBIX M TapaMeTPUUECKH 3aaHHbIX GyHKuuii. Jlorapupmudeckoe auddepeHurpoBaHue.

33. IIpou3BOAHBIC BHICIIMX MTOPSIKOB.

34. Tudpdepennman pyaxmmn. ['eomerprudeckuii cMbich nuddeperimana. OCHOBHBIE TEOPEMBI 0 TU(QepeHIInANaX.

35. [Ipumenenne auddepernnana K IpUOIIHKEHHBIM BEIYHCICHUSIM.

36. OcHOBHBIE TeopeMbl Au(depeHIInanbHOro ueuncneHus: Poms, Jlarpamka u Komm.

37. IIpaBuo Jlonmras.

38. YcnoBust MOHOTOHHOCTH (QYHKIMHA. JKcTpeMyMbl ¢yHKImA. Heobxonmmumoe U mocTaTodyHOE yCIOBHSA SKCTPEMyMa
(hyHKIHM.

39. Haubosnbliiee 1 HANMEHBIIICE 3HAYCHUS (PYHKITUH HA OTPE3KE.

40. Beimykiocts rpaduka Gpynkunu. Toukn nepern6a. Heodxoaumoe 1 10cTaTO4YHOE YCIOBHUS TOYEK Ieperuoa.

41. AcuMnTOoTHI rpaduka QyHKIHH.

42. TlepBooOpasnas. HeonpeneneHHblil HHTErpai 1 ero cBoiictBa. Tabnuiia OCHOBHBIX HHTETPAJIOB.

43. OcCHOBHBIE METO/Ibl MFHTEIPUPOBaHHS: 3aMEHa [IEPEMEHHOI U MHTErPUPOBAHHE TI0 YaCTSIM.

44. VHTerpupoBaHue PArlMOHATBHBIX (QYHKIUH.

45. VHTerpupoBaHUEe TPUTOHOMETPHUYECKUX (PYHKITHI.

46. VHTerpupoBaHUE HPPAMOHAIBHBIX ()YHKITHIA.

47. OnpeneseHHBIH MHTETPAN KaK MpeJell HHTErpallbHOM CyMMBI, €ro CBONCTBA.

48. ®opmyna Hetorona — Jletioauma. OCHOBHBIC CBOWCTBA OTPEACICHHOTO HHTETpaa.

49. BpluncieHue ONpeneseHHOro MHTErpaia (3aMeHa NMepeMEHHOW, MHTerpUpOBaHUE IO 4acTsaM). HTerpupoBanue
YETHBIX ¥ HEYETHBIX (DYHKIMH B CHMMETPUYHBIX IIpeieiax.

50. I'eomeTpuueckue U HU3MIECKUE MIPUIIOKEHNUS ONPENIEICHHOTO HHTErpaa

51. Oo6nacts ompenenenust OHIL. Tlpenen, HempepbiBHOCTh. CBoMCTBa (YHKIMIH, HENPEPHIBHBIX B OrpaHUYCHHON
3aMKHYTOH 00J1acTH.

52. YacTHble POM3BOAHBIE MIEPBOTO MOPSIIKA, UX TEOMETPUIECKOE HCTOIKOBAHHUE.

53. YacTHble MPOM3BOAHBIE BBICIIHX MOPSIIKOB.

54. nddepeHunpyeMocTs U MOIHBINH AnddepeHran QyHKINH.

55. I[pumenenue nosHoro auddepeHnnana K NpuOIMKEHHBIM BEYHCISHISIM. J{uddepeHpanbl BEICIINX TOPSIKOB.

56. IIpousBoaHas cnoxxHoil GpyHkumu. [losHast nponsBogHas.

57. VuBapuanTHOCTH (hOpMBI NTOIHOTO A PepeHnurana.

58. uddepennnpoBanue HESBHONW QYHKIINH.

59. KacaresnpHast INIOCKOCTh U HOPMaJIb K HOBEPXHOCTH.
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60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

81.
82.
83.
84.
85.
86.
87.

88.
89.

90.

OkcTpeMyM (YHKINH ABYX NepeMEeHHBIX. HeoOX0auMoe 1 JOCTaTOYHOE YCIOBUE IKCTPEMyMa.

YcnoBHbIl 3kcTpeMyM. MeTton MHOKuTenel Jlarpanxka.

HawnGosnbiiee 1 HauMeHbllee 3HaUeHUs! QYHKINYU B 3aMKHYTO# 00J1acTH.

JIBOHOM MHTErpal: OCHOBHBIE MOHATHUS U ONIPEICIICHUS.

I'eomerpuyeckuii n pU3NUECKUI CMBICT JBOHHOTO MHTETpaa.

OcHOBHBIE CBOMCTBA JBOMHOTO HHTETpaa.

Brruncenne qBOMHOrO HHTErpana B 1EKapTOBBIX KOOPAUHATAX.

Brruncnenne JBOMHOTO MHTErpana B MONAPHBIX KOOPANHATAX.

[IpunoxxeHus JBOMHOIrO UHTErpaa.

KpuBonuHenHbII HHTETpall 10 AJIMHE AyTH: OCHOBHBIE MOHATHS, CBOUCTBA.

Brluncnenne KpuBOIUHEHHOTO UHTErpaia No AJUHE AYTH B I€KapTOBBIX KOOPAWHATAX.

I'eomeTpruecknii n pU3NIECKUI CMBICI, IPUIIOKEHUS] KPUBOJIMHEHHOTO HHTETPaJIa 10 IJTHHE IyTH.
Juddepennnanbable ypaBHEHHS: OCHOBHBIC TOHSTHS. 3a1a4H, IPUBOIAIINE K AU depeHIINaIbHBIM YPAaBHEHUSIM.
Teopema cylecTBOBaHUS U €JMHCTBEHHOCTH pemeHus quddepeHunansHoro ypaBHeHus.

VYpaBHEHUS ¢ pa3aeIAIOIUMUCS TEPEMEHHBIMU.

OnHopoanble nuddepeHnmansHble ypaBHeHus 1 opsaka.

JIuneiinble ypaBHeHUs. Y paBHeHus bepHymn.

YpaBHeHue B noNHbIX AuddepeHnanax.

JuddepennunanbHble ypaBHEHHS BHICIIMX MTOPSIIKOB: OCHOBHBIE TOHSTHSI.

YpaBHeHUs1, JONYCKAIONIUE NOHMKEHUE MOPSIKA.

Jluneiinsle nuddepeHranbHble YpaBHEHUs! BBICIIMX HOPSAKOB. JIMHelHbIe oqHOponHble an(epeHnnaIbHbIe
ypaBHEHHUS 2, N-TO HOPSIIKOB.

Wnterpuposanne JIOAY c moctosHHEBIME K03 PHIIICHTaMU.

Jluneiinpie Heomnopoaueie 1Y. Ctpykrypa obmero pemenuns JIHY.

Meton Bapriaiuul IPOU3BOJIBHBIX TOCTOSIHHBIX.

Wnterpuposanue JIHAY ¢ nocTosHHEBIME K03(PHUIIHEHTaMHU U IPAaBO YaCThIO CTELHATBFHOIO BU/A.

Cuctemsl nuddepeHunanbHeIX ypaBHeHMH. TeopeMma CymIeCTBOBAaHHS M €IWHCTBEHHOCTH pemeHus. Merton
UCKJTIOYEHUS IS PEIIeHUS] HOPMaIbHBIX CHCTeM Au(QepeHInaIbHbIX YpaBHEHHUI.

UmncnoBsle psAAbI; YACTUYHBIE CYMMBI; CXOOMUMOCTh M PACXOAMMOCTb UYWCIIOBBIX DPSIOB; HEOOXOOMMOE YCIOBHE
CXO/MMOCTH YHUCIIOBOTO PAfa.

JlocraTouHble IPHU3HAKK CXOJMUMOCTH DSJOB C IIOJIOKHTENBHBIMH 4WiIeHaMHu: cpaBHeHus, Jlamambepa, Komm,
uHTerpansHelid Komm.

3HaKoIIepeMeHHbIE Ps/Ibl; A0CONIIOTHAS U YCJIOBHAS CXOAMMOCTD; 3HAKOUEPEAYIOIIMEcs psiibl; Ipu3Hak JleiOHuna.
CreneHHbIe psiibl; paguyc M obmactb cxoxumocty; ¢opmyisl Jarnambepa m Komm st HaxoxkJIeHHs paanyca
CXOAUMOCTH.

Paznoxxenne (QyHKIMM B CTENEHHBIE Psi/ibl; TEOpEMa €AMHCTBEHHOCTH; HEOOXOAMMOE W JOCTATOYHOE YCIOBHE
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Pa3I0KUMOCTH (PYHKITH B CTETICHHOH Ps; pa3iioskeHUE AIeMEHTapHBIX (GyHKUUH B psa Teitnopa.

91. Paner @ypee; pasnoxkenne pyHKOuii B psag Oypbe BUHCICHIEM KO3 UIIEHTOB MeTogoM Dyphe; pa3iokeHue Mo
CHUHYCaM U KOCHHYCaM; CBOICTB

92. DneMeHThl KOMOMHATOPUKH: IEPECTAHOBKH, Pa3MEICHHUS, COYETaHUSI.

93. OcHOBHBIE TIOHATHS TEOPUU BEPOSITHOCTEN: HCIIBITAHUE, COOBITHE, BEPOSITHOCTH COOBITHSI.

94. [lelictBus Haja coObITUSIMH. ANreOpa COOBITHIA.

95. TeopeMmbl CI0KEHUSI 1 YMHOKEHHSI BEPOSITHOCTEH.

96. ®opmyna momHOHU BepostHOcTH. Dopmyna betieca.

97. TlocnenoBaTenbHOCTH HE3aBUCUMBIX HcTIbITaHHUH. Dopmyrna bepHymm.

98. CnyuaiiHple BETHYUHBI, HX BHIBL.

99. Psan pacnpenenenns. @yHKIMA pacrpeeneHus, ee CBOHCTBa. [II0THOCT pacnpeneneHns, CBOMCTBA.

100.YncnoBble  XapaKTEPUCTHKM CIyYaWHBIX BEIMYMH: MAaTeMaTHYECKOE OXXHAAHHE, OHCIEpCHs,
KBaJIpaTHYECKOE OTKJIOHEHHE.

101.HopmanbHblii 3aKOH pacripeaeIeH s CIy4aiiHOH BeTHYHHBI.

102.CucreMsbl cityyaiHBIX BEIMYMH. 3aKOH pacrpeneieHns. UnciioBble XapaKTepUCTUKH CHCTEMBI CIyYaifHbIX BEJIMYKH.
3aBUCUMOCTH CITyJalHBIX BEJTUYUH.

103.TIpenmer MaTeMaTHYeCKOil cTaTUCTUKU. | 'eHepanibHasi COBOKYITHOCTh M BbIOOpKa. BapuarmonHsiii psia. [Tonuros.
I'ucrorpamma. Dmnupudeckast QyHKIUS pacipeeIeHUs.

104.Cratuctiueckue OLeHKH MapaMeTpoB paciipeaeieH s TeHepallbHOW COBOKYITHOCTH.

105.Cratucrudeckas nposepka runorte3. Kpurepwuii cornmacus. Kpurepuit [Tupcona.

106.KoppensuuoHHbIii aHanm3. Ommupudeckuii kodddumment xoppensunu. HaxokneHwe ypaBHEHUS JIHHEHHON
perpeccuy MeToI0M HaMMEHBIINX KBaIPaTOB.

cpeaHee

YMmeTn

peuiate 3aJa4d 10 H3y4YaCMbIM
TCOPCTUYCCKU pa3aCiiaM;

o0cyxaaTh cioco0bl 3P HEeKTUBHOTO

perieHus g depeHInanTbHBIX
ypaBHEHUH 51 X CHCTEM;
ONIpEeAEIATh 3 PEeKTUBHOCTH

peleHns 3aJaud, MOJIY4YEHHOTro C
MOMOIIBI0  YHCIICHHBIX METOJIOB;
pacrno3HaBaTh 3¢ peKTUBHBIC
pe3ynbTaThl 00paboTku
IKCHEPUMEHTAIBHBIX ~ JAHHBIX  OT
Hed( (PEeKTUBHBIX

IIpumepnvie npakmuyueckue 3a0anus 015 IK3AMEHA U 3a4ema:
1. Beruncnure npeaensl:

. -x* . 3x-arcsin2x —1_
a) ||m%;6) lim—————8) |imM.
x> X + 3X° + 2X x>0 COSX — COS° X X3 x—3
Ax—x2 X =ctg2t,

2. Haitnute % Juist pyHKUWit: a) y =e 0)
X

y = In(sin2t).

3. Haiitu HeonpeieI€HHBI MHTETPAIL: a) .[Sin 3x-cosbxdx, 6) J' 1-cosx dx.B) I(Zx +5)-e*dx.
(x —sin x)?

V20 xdx

'! \/x2+5.

4. BBIUNCINTh ONpEeIeHHBIH HHTETpall
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1
5. BeraucimTh onpeneeHHbI HHTerpat I4x .arcsinxdx -
0

2
6. Haiitu twiomans ¢urypsl, orpanudennoii mmmmsvm: X =4, Y =4X.
7 Pemmte Matpuunoe ypaBHeHHE X+3(A-B)=4C, rae

o e Ye(n )

8. Pemmthb crcTeMBl IMHEHHBIX aldreOpandecKnX ypaBHEHHUH mo ¢opmyiam Kpamepa, MaTpHUHBIM METOIOM, METOIOM
laycca:

3X, +4X, +2X, =3

2%, —X, —3X; =-3

X, +5X, +X; =2

(1,3,6), A(221), A(-50;1), A,(—46;-3).

9. JlaHbl KOOpAMHATHI BEPIIWUH MHUPAMUIIBI ARAA, . A
Haitru:

1) nuny pebdpa Ah, ;

2) yroa Mexmy pedpaMu Ak, u AA ;

3) yrox MexIy pedpom AA U TPaHBIO ARA, ;

4) momaab rpaHu AR ;

5) o6beM mHpaMHUIBL.

10. B tpeyromsauKe ¢ BepumHamMu A(2,1), B(5,3), C(-6,5) HaliTH JHY BBICOTHI M3 BEPIIUHBI A.

11. Hanucath KaHOHHYECKUE U TAPAMETPUUYECKUE YpaBHEHHS MPAMOii, poxozsiueit uepe3 Touku M(2,1,-1) u K(3,3,-1).
12. CocTaBuTh YpaBHEHHE IIOCKOCTH, Mpoxoasmiei yepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).

13. Jloka3atb, 4TO NpsIMbIe apaIeIbHbL:

x+2 y-1 z X+y-z=0
X—y-5z2-8=0

— u
3 -2 1

14. OnpenenuTs TUI KPUBOK 2-T0O OPSAKA ¥ HOCTPOUTH JIMHUIO!
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x* —9y® +2x+18y+73=0
2% +3y? —4x+6y—-7=0
y? —4x-2y-3=0

_fa_v2 2 3
15. Haiitu 1 mocTpouTh 001acTh OnpeAeNeHus QyHKINN U=y9-x"—y" +(Xx-y) .

16. Haittu nonueiii  nuddepentman  dynxiuu:  z = x> Iny —sin2xy .
17. HaiiTu dacTHbIC MPOHU3BOIHBIC IEPBOIrO MOPSAKA (YHKIIUH:
z = 5x%y® + In(x + 4y).

. [,2 2
18. Hanucatp ypaBHeHUE KacaTeIbHOI INIOCKOCTU U HOPMAIIH K oBepxHocTu Z =4/ X" + Y~ B Touke (3, 4, 5).

2 3
19. Mccnenosats Ha sxctpemym dynkimio Z = X° — 2XY + 4y

-1 0

0o 0
20. VI3MeHUTb MOPSIIOK HHTErPUPOBAHHSE I dy J. fdx + J' dy J' fdx.
-2 —J2+y -1 _\/_T,

21. BoluuciuTh Hﬂ, D:x<y< 1-x?, x>0-
N ‘

22. BBIUKMCIUTD KPUBOJIMHEHHBIA HHTETpall fL 5 dL ,rne L - nyra napa6ois! Y>=2X, 3aKIi04eHHAas MEXITY Toukamu (2,2)

u (8,4).

23. BbIUUCIUTG KPHUBOJIMHEMHBIM HMHTErpal HEPBOro poja fL x2+y2dL, tne L — okpyxkHocts X2+ y? =

ax (a>0).

24. Pemnre 3anauy Komu: yCOS2 xdy = (y2 +1)dX, y(O) =0.

25. Haiire obmee pemenne auddepennuansaoro ypapuenus Yy +y' = e?*,
26. Pemmuth 01HOpOAHYIO cUCTEMY AU GepeHIINATIBHBIX YPaBHEHHMH:
x'=6x—y,
{ V' =x+4y.
27. Haiitu cymmy psina

[ee]

P

n>—-5n+4
n=6

28. MicciienoBath psii HA CXOAMMOCTh




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnaaupyemble pe3ynbTaThl
0o0y4eHus

O1neHOYHBIC CPEACTBA

o1 n \"
Z 2n (n - 1) '
n=1
29. Paznoxwuts Gpynkuuio B psix Teitnopa no creneHsM x.
arcsinx

X

30. IIpu mocraBke ¢ 3aBoaa Ha 0a3y 1000 pagHONIPHUEMHUKOB, Y 55 BBIILIM U3 CTPOS JaMIbl. HaliTH BEpOSTHOCTH TOTO,
YTO B3ATHII Haynauy NPHEMHUK OyAeT UCIIPABHBIM.

31. [IaTHanuaTh SK3aMEHAIIMOHHBIX OWIJIETOB COZEPKaT 10 2 BONPOCA, KOTOPHIE HE MOBTOPSIOTCS, SK3aMEHYIOIIUICS
3HAET TOJBKO 25 BOMpocoB. HailTu BepOATHOCTH TOTO, UTO SK3aMeH OYJET CAaH, €Cly 71l 5TOT0 JOCTaTOYHO OTBETUTH HA
JIBA BOIIPOCA OJTHOTO OWIeTa.

32. [IpyarMaeM BEpPOSITHOCTH POKICHHUS MalbulKa M JEBOYKH paBHBIMH. HaliTw BeposTHOCTH Toro, 4to cpemu 10
HOBOPOXKJICHHBIX 6 OKa)KYTCS MallbuUKaMHU.

33. Jlan 3aKoH pacmpeneneHus TUCKPeTHON CITyJaifHON BEJTHMYMHEL:

X: 10 |20 | 130 |40 |50
p: 01 ]02 )03 |02 |02
BBIYHCIINTH €€ MaTeMaTHIeCKOe 0XKUIaHNe, TUCIIEPCHIO U CPEHEe KBaJIpaTHIeCKOe OTKIIOHEHHE.
34. Tana ¢GyHKIHS pacnpeAeNCHUs HEePEPHIBHOM CIy4allHOW BEIIMIHHBI X

0 npu x<0
0,25x3(x+3) npu O0<=x<=1
F(x)= 1 npu x>1
Haiitu motHOCTS pactpenenenus f(X), moctpouts ee rpaduk, BEpOSTHOCTH MONMAaHuUs B 3aaHHbIN uHTEpBa [0,5; 2],
Mx, DX, Ox .
35. 3agaHo pacnpe/iesieHne BEPOSITHOCTEH IMCKPETHON JIBYMEPHOH CiydaifHOW BEJIMYMHBL:
Y\X 2 5 8
04 0,15 0,30 0,35
0,8 0,05 0,12 0,03

HaiiTy 3ak0oHBI pacmpe/ielieHHs] COCTABIISIOMNX, KO3 OUIIMEHT KOppesiu

36. ITo BeIGOpke mpu 3agannHoM yposHe 3Haummoct O = 0,05 mposeputs mo kpurepmio ITupcona rumotesy o
HOpPMAallbHOM pAacCHpefeNeHUH TeHEpalbHOM COBOKYMHOCTH. B cilyuae MNpHHATUS TUNOTE3l O HOPMAJIBHOM
pacnpeielleHuN HaAlTH JOBEPUTENIbHbIE HHTEPBAJIB] 7Sl MATEMaTHYECKOTO OXKUAAHUSL (I U CPEIHEro KBaJApaTHYECKOrO
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OTKIOHEHHst O TpH ypOBHE HagexHocTH Y =1—
X. 4 7 10 13 16 19 22 25
1
n. 6 11 14 22 20 13 9 5
1
37. VI3 HOpManbHOIi TeHEpaIIbHOM COBOKYIHOCTH H3BJIeUeHa BEIGopka o6bema N =15
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.

Tpebyercss mpu yposue snaunmoctd = (0,05 nposeputs HyneByto rumoresy H,:0° =02 =55, npumsis B

KauecTBe KOHKypHUpyromei runoresst: a) H, : o> #55,6) H L to? >55 nwm Hl 0% <55 B 3asucumoctn ot

HIOJIy4E€HHOT'O 3HAUCHUS o’

Bnaners NPaKTHICCKUMU HaBbIkaMH | IIpumepnsie npuknaonsie 3a0auu u 3a0anus

HCIIOJIB30BAHUs  MaTeMaTuueckux | 3ana4a 1. 3aBHCMMOCTb IyTH OT BpPEMEHM MPU INIPAMOJMHEHHOM JBHXKEHMM TOYKH 3aJaeTcsid ypaBHEHHEM
MOHATHH 1 METOLO0B (M3y4acMbiX S==-t>+2t> -3, e S — nyTs BM, a | — Bpems B ¢. BerancnnTte ee cKOpOCTb M YCKOPEHUE B MOMEHT BPEMEHH
pas3nenoB MaTEMAaTHUKH) npu
pELICHNY IPUKIAAHBIX 3a/1a4; t=4c.
HaBbIKaMM 0000IEHNS PE3yIbTaTOB | 3aganue 2. COCTaBbTE AITOPHTM PELICHHs IMHEHHOTO 0OHOPOIHOr0 Mu((epeHIMATBHOT0 YPABHEHH!S C TIOCTOSHHBIMHU
pelleHus, pe3ysibTaToB 00pabOTKH | koddduurenTamu.

CTaTUCTUYCCKOI'O OKCIICPUMEHTA

3ananme 3. [ToarotoBeTe 0TBETH Ha BOmpock K /13 Ne 8: UTo 3HaUMT OIIEHUTH TeHEepabHbIEe TapaMeTPHI 110 BRIOOPKe?
CoopmynupyiiTe omnpenereHne TOYeYHOW oueHKH. Ompenennte CMEIICHHBIE W HECMEIIeHHBbIE, 3(QEKTUBHBIE U
He3((EeKTUBHBIE, COCTOATEIbHBIE W HECOCTOSTEIbHBIE OLEHKH TeHEpalIbHBIX MapamMeTpoB. IIpomumoctpupyiite
OTIpeZIeTIeHHUs TeOMETPHUYECKH. 3aluIINTe pacyeTHbIe (POPMYJIBI JUTS CTPYNITUPOBAHHBIX U HECTPYIIUPOBAHHBIX IaHHBIX:

BBICOPOUHOTO cpemHero X (YyKakKUTe €ro BEPOSTHOCTHBIM CMBICH); BhIOOpouHOW mucniepcuu Dp. Kak orenurs
MaTeMaTHYeCKoe OXKHMIaHHE MO BBIOOPOYHON cpenHeit? OlLeHuTe AUCTEPCHI0 MO HCIpaBieHHOH aucnepcun. Kaxmmu
SIBIIAFOTCSI TOUEYHBIE OIEHKM MaTeMAaTUYECKOTO OXKHUJAHUS, JUCTIEPCUU M CPETHETr0 KBAJAPATUYHOTO OTKIOHCHUS:
CMENICHHBIMH WX HeT, 3(()EeKTUBHBIMU WM HE3PPEKTUBHBIMH, COCTOSTEIILHBIMU HIIH HECOCTOSITETbHBIMU?

3amaua 4. Jlng M3ydeHHMs KOJMYECTBEHHOTO IIpU3Haka X M3 TeHepalbHOH COBOKYIIHOCTH H3BJIEYEHA BHIOOPKA
Xivoo X, obvema N , IMEIo11ast JaHHOE CTaTUCTUYECKOE paclpeeeHue.

1). ITocTpoiiTe MOJUTOH YaCTOT.
2). IlocTpoiitTe SMIHPHIECKYIO (PYHKITHIO pacrpeeIeHusl.
3). IlocTpoiiTe rHCTOrpaMMy OTHOCHUTENBHBIX YacTOT.

4). Haiiaure BBIGOpOUHOE CpeaHee X , BHIOOPOUHYIO AucIepcnio D, BHIGOpOUHOE cpeHee KBaApaTHUECKOe

B?

2
OTKJIOHCHHEC G(), , UCIIPABJICHHYIO JUCIIEPCHUIO S u HCIPAaBJICHHOC CPEIHEC KBAAPATUICCKOC OTKIIOHECHHE S.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnaaupyemble pe3ynbTaThl
0o0y4eHus

O1neHOYHBIC CPEACTBA

5). Ilpu nanHOM ypOBHE 3HAYUMOCTH Ol TIpoBepbTe MO KpuTepuio [lupcona rumoresy o0 HOPMaIbHOM

pacopeacicHun reHepam,Hoﬁ COBOKYITHOCTH.

6). B cinydae mpuHATHSA THIOTE3BI O HOPMAJIBHOM pACIpEeNCHUN HANIUTE NOBEPUTENBHBIE MHTECPBAIbBI A

MaTEeMaTHYCCKOI0 OXHUIAHMA ( W CPCOHCTO KBAJApPaTHUYCCKOTO OTKIIOHCHUSI O

Y= 1—-o. (IIpunste 0L = 0,01)-

[P JaHHOM YpPOBHE HaJEeKHOCTH

X

9

13

17

21

25

29

33

37

n.

5

10

19

23

25

19

12

7




IK-1 — cnocoOHOCTH K AHAJN3Y U CHHTE3Y

3HaTh - OCHOBHBICE TIOHSATHS W  METOXBI | Bompoce! k ak3ameny u 3auéry
MaTeMaTH4YEeCKOro  aHaluu3a: TEOpUH

PEIEIOB W HEIPEpHIBHBIX (DYHKIIIA, 1. PazmmunbIe CIIOCOOBI pemeHHﬂvCHAY. §
MHbepeHIMATEHOTO U HHTETPATBHOTO 2. OcHoBHas ues aHATUTUYECKOH FeOMETPHH, IPUMEHEHNE BEKTOPHBIX IIPOM3BEACHHI.
N et 3. IlpsiMast Ha ITIOCKOCTH U B IpOCTpaHCTBe. [1II0CKOCTE B IPOCTpaHCTBE

4. Kpusbie BTOporo mopsaka Ha miockocTi. CIoco0B! MX TOCTPOCHHUS
HCCKOJIBKMX  TCPCMCHHBIX,  TCOPHH | 5 [ToBepxHOCTH BTOPOTO MOpsiAKa B IpocTparcTBe. COCOOBI MX MOCTPOCHHUS
06BIKHOB6FHBIX mudepeHnmanbHbIX 6. @ynkuus. CrnocoOsl 3aganus. Ob6nacTh onpezaeneHus. OCHOBHBIE dIeMEeHTapHbIe (QYHKIMH, HX CBOWCTBA, IPa(HKH.
YPaBHCHUH u CUCTEM | 7. Tlpenen GpyHKUMH B TOUKe. PacCKphITHE HEOTIPEIETCHHOCTEN.
nuddepeHInanbHbIX ypaBHEHUH]; 8. 3ameuaTenbHBIC MTPEICIIBI.
- OCHOBHBIC ITIOHATHS U METOJbI TECOPUH 9. IlpuéMmbl BEIYHCIIEHHS TIPENIENIOB.
BEPOSITHOCTEN U CTATUCTUYECKOTO 10. HenpepwiBHOCTH (yHKIMU B TOUKe. CBOMCTBA (PYHKIIUIT HEIPEPHIBHBIX HA OTPE3KE.
aHaIM3a Pe3yJIbTaTOB SKCIIEPUMEHTA 11. TIpousBoanas pyHKINH, €€ TEOMETPHUECKUN U PU3UIECKUIT CMBICIT.

12. OcHoBHbIe Teopemsl nuddepennnansHoro neuncnenns: Pomrs, Jlarpamka n Komm.

13. IIpaBuo Jlomurans.

14.Ycnosus MoHOTOHHOCTH (pyHKIMH. DKcTpeMyMmsbl (pyHknmii. HeoOxonuMoe u 10CTaTOYHOE YCIOBHS HKCTPEMyMa
(hyHKIHM.

15. CiocoOsI perenus 3a1a4 Ha HanOoJIbIIee U HANMEHbBIIIEE 3HAUCHNS (PYHKIIMU HA OTPE3KE.

16. AnroputMm nocTpoeHus rpaduka (yHKIHM.

17. TlepooOGpa3Has. HeonpeeneHHBIH HHTETPA M €T0 CMBICTT

18. OcHOBHbIE METO/IbI UHTETPUPOBAHUSI.

19. OmpenesneHHbIil HHTErpaj Kak Npeiesl HHTErpalbHON CyMMBI, €0 CBOWMCTBA.

20. T'eomerpuyeckue U GU3NIECKUE MPUIIOKEHHUS OTPEIENICHHOTO HHTErpaia

21. Tonstue ®HII. O6nacts onpenenenust OHIL. Ilpenen, nenpepbiBHOCTh. CBoiicTBa (QDyHKIHMI, HENPEPHIBHBIX B
OrpaHWYEeHHOI 3aMKHYTOH 001acTH. YacTHBIE IPON3BOIHEIE.

22. TlpumeHeHHE TOTHOTO MU depeHrana K MpHOIMKSHHBIM BEIUCIeHHAM. JrddepeHnansl BEICIIIX MTOPSIKOB.

23. KacarenpHast TNIOCKOCTh M HOPMaJlb K IOBEPXHOCTH.

24. DxcTpeMyM (YHKIMH IBYX NepeMeHHbIX. HeoOXoaumMoe 1 JOCTaTOYHOE YCIOBHE IKCTPEMYMA.

25. VYcnoBHbIH 3kcTpeMyM. Hanbombinee 1 HanMeHbIee 3HaYeHUS (PYHKIIMA B 3aMKHYTOU OOJIACTH.

26. JIBOiiHOI MHTErpal: OCHOBHBIE TIOHSATHS U OIPEICIICHHUSI.

27. T'eomerpuyeckuii n pU3NUECKUI CMBICI JBOHHOTO UHTETpaa.

28. TlpunoxeHus JBOHHOTO UHTErpaJa.

29. JTubdepeHupaibHble ypaBHEHHUS: OCHOBHBIE MOHATHSL. 3a/1a4H, IPUBOISIINE K U PEepeHIIHaTbHBIM YPaBHEHUSM.

30. Turmsl u anropuT™sl pemeHust 1Y mepBoro mopsiiaka.

31. JTuddepenimaibHble YpaBHCHHS BHICIIMX TOPSIKOB: OCHOBHBIC MIOHSTHS.

32. Twumsl ¥ anropuT™sl perieHuid J[Y BbICHINX TOPSIKOB.

33. Crenennsble psiabl; Pasnoxenue GyHKIMU B CTEIIEHHBIE PSIbI; Pa3IoKeHHUE JJIEMEHTapHbIX QyHKIMH B psa Telnopa.
[TpumeHeHne K BEIYUCICHUAM

34. DneMeHThl KOMOMHATOPHUKH: EPECTaHOBKH, Pa3MEIeHNs], COUETaHusI.




35. OcHOBHBIC TOHATHA TEOPHH BEPOSTHOCTEH: WCIBITAaHUE, COOBITHE, BEPOSTHOCTH COOBITHA. JleHCTBHS Hap
coOprTHsIMH. Anre6pa COOBITHIA. .

36. CyuaiiHple BETHYUHBI, HX BH]IBL.

37. Pan pacnpenenenns. OyHKIHS pacrpeneneHus, ee cBoicTBa. [IMOTHOCTE pactpeneneHus, CBOCTBa.

38. UncnoBble XapaKTEpUCTUKM CIy4ailHbIX BEJMYMH: MaTEMaTH4ecKoe OXHJaHWe, IUCHEpPCHs, CpelrHee
KBa/IpaTUUECKOE OTKJIOHEHHE.

39. [Ipeamer MaTeMaTn4ecKoW CTaTHCTHKH. | eHepanbHas COBOKYIMHOCTb M BbIOOpKa. Bapuanmonusiii psia. Ilomuros.
I'ncrorpamma. DMmupuyeckast GYHKIMS pacrpeaeeHus..

40. CrarucTryeckue OLICHKH NapaMeTPOB PaclpeiesIeHUs] TeHEpaIbHONH COBOKYITHOCTH.

VYMeTh —  KOPPEKTHO BBIPAXAaTh H Ilpumepnsie npakmuueckue 3a0anus u 3a0auu
apryMeHTHPOBAHHO 000CHOBBIBaTh | 3amanme 1. Ilokaxure, uto mpenen [jmX~C0SX we moxer GbiTh BhrumCieH Mo mpasmmy Jlomutans. Haiigute stoT
T0JIOKEHHUS TIPEIMETHOM 001acTH X+ CosX
3HAHMS X METOZI0B MaTeMaTideckoro | 1P AT APYTHM cnocoGou. . N i .
AHATM3A JUTS TIOCTAHOBKH H PEIICHNS 3ananmne 2. [Ipou3BoauTCs HAOIFOICHUE 3a TPYIINON, COCTOSINCH U3 YSTHIPEX OHOPOIHBIX 00BEKTOB. Kax 1blii M3 HUX 32
BpeMsi HaOJIFOJICHUSI MOKET ObITh OOHApYIKEH MM He oOHapykeH. PaccMaTpuBaloTCst COOBITHS:
KOHKPETHBIX NPUKIaAHBIX 3a1a4
A- 0bBHapyKeH POBHO OAMH U3 YeTbIpEX 06BEKTOB
B- o06HapyKeH xoTa 6bl 0ANH 06BEKT
C- o0bHapyKeHO He MeHee [ByX 0O beKTOB
D- ob6Hapy»KeHo poBHO ABa 06beKTa
E- o06Hapy»eHo poBHO TpM 0ObEKTA
F- ob6HapyKeHbl BCe YeTbipe 06bEKTA
Vka3ath, B 4EM COCTOST COOBITHS
1A+B 2)AB 3)B+C 4)BC 5)D+E+F 6) BF
3ananue 3. [TogymaiiTe, ¢ MOMOIIBIO CPEICTB KAKOTO pasjiesia MaTeMaTHKH MOXKHO PELIUTh CICAYIOLIYIO 3a/1a4y.
«Jlns yOOpKH CHera Ha yJIuIax ropojia HCHOJIB3YITCs CHeroyoopoyHsle MammHbl. OHU paboTalOT B TEYEHHE CBETIIOTO
BpEMEHU CYTOK ¢ 6 10 18 uacoB ¢ mocTosHHON ckopocTblo ybopku cHera 400 (m%/u). M3menenue oObema cHera,
? =120 - 5¢°, S
BBIMTAJIAONIETO Ha YJIUIIBI TOpOoJa B ropoa€ B TCUCHUEC CYTOK, MOXKHO OITMCAaTh YPaBHCHUEM t rae
— 00beM cHera (B M°), BhINABLIEro 3a BpeMs t (B yacax), 0<r<24. B voment spemenn ! =0 ma yymmax ropoma nexur
1000 M3 cHera. YcTaHOBHTE COOTBETCTBUE MEK/y BpEMEHEM t 1 00BEMOM CHETa, JIEXAIIEro Ha yJIUIax ropojia S(Ij .»
CocTaBbTe MaTEeMaTHIECKYIO MOJIENb dTOW 33J]a4d U PEIIuTe e€.
Brnaners — HaBBIKaMH HCIIOJIb30BaHUS | IIpumepnsie npakmuueckue 3a0anua u 3a0a4vu

JIOTUYECKH BEPHO, ApIYMEHTHUPOBAHO
U SICHO CTPOMTb YCTHYKH) U

IHoaroroBuTh pedepar (10KIa1) HA TEMY:
1. Yucnoe




MUCBMCHHYIO pPE€Yb Ha pPYCCKOM
SA3BIKE, TOTOBUTb W PCAAKTHUPOBATH

TEXHUYECKHE TEKCTBI C
MaTeMaTUIeCKON CHMBOJIMKOM HIIH
dopmynamu, nyOJIUIHO
MIPEACTABIATH CcOOCTBEHHBIE |

M3BECTHBIC HAy4YHBIC PE3YJIbTATHI,
BECTH JMCKYCCHU;

— HaBBIKAMHU M METOIMKAMH
0000IICHHS PEe3yIbTATOB PEIICHHUS,
HKCIIEPUMEHTATIBHON IESITEIbHOCTH

2. TpaKTuyeckue 3a4aum Ha IKCTPEMYM
3. EcTecTBeHHO-Hay4Hble 3a4a4u, pewaemblie NPy NOMOLLM guddepeHUnanbHbIX ypaBHEHUI
4. TpMMeHeHWe onpeaenéHHOro MHTerpana Npu peLeHnn MHKeHepHbIX 3a4au

IIK-3 - roTOBHOCTH HCNOJIL30BATH (PU3MKO-MATEeMAaTHYECKUI aNNapaT AJs pelleHus 3a1a4, BO3SHUKAIOIIHX B X0/1e npodeccuoHaIbHO

JCATCJIBbHOCTH

3HaTe

- OCHOBHBIE  TIOJIOKEHHS  TEOPHH
MPEIEIOB U HENPEPhIBHBIX (QYHKIUH,

- OCHOBHEIC TEOPEMBI
I depeHInanTb HOTO U HHTETPaIbHOTO
UCYUCIIEHUS hyHKIHI OHOM u
HECKOJIbKMX  IEPEeMEHHBIX,  METO/BI
g depeHITnaTBEHOTO WCUYHCTICHUS
UccleI0BaHus QYHKIHM,

- OCHOBHBIE THIIBI
g depeHInaTbHBIX
METOBI X PEIleHHUS,
- OCHOBHbIE MTOHATHSI TEOPUU
BEPOSITHOCTEW U MaTEMATUYECKOU
CTaTUCTHKH

OOBIKHOBEHHBIX
YpaBHEHUH U

CM (aiist «BOIIPOCHI K DK3aMEHaM U 3a4ETam»

VYmers

—  TPUMEHSTh METOJIBI
i depeHInaTbHOTO  UCYUCIICHUS
JUISL UCCIleIoBaHUsT (PYHKIMH OTHOMN
Y JIByX IEpEMEHHBIX (B TOM YHCIIE Ha
AKCTPEMYM, TIOBEICHUE Ha TPAHHUIIC
00J1aCTH 3aaHus U T.11.);

—  BBIBJIATH, CTPOUTh H
MaTeMaTHYeCKHe

periarhb
MOJIENHN

Ilpumepusvie npakmuueckue 3a0anus u 3a0ayu

y
x)=3-x" o Xy = .

3ananue 1. K rpaduky byHkImm hit } B €T0 TOUKE ¢ abcIuccoii 0 1rlposezleHa KacarenbHas. HaliTu miomans

TPEeyroJibHUKa, 00Pa30BaHHOI0 KacaTeIbHOW U OTPE3KAMH, OTCEKACMbBIMH €10 Ha OCSIX KOOPIHMHAT.

3anauva 3. Haiftu HeHTp Macc oJJHOPOHOMN MIACTUHKH ( y= l), OTpaHWYeHHOH MUHUAMH Y = \/x,y = x?
3amaua 4. Haiity HamOonbIIee W HaMMEHbIIEE 3HAYCHHA (GYHKIMH Z = 5x° +8y—2x+1 B 3amkHyTO#i oOnactu [,

o 2
OrpaHuueHHoM muauaMu X =4, y° =4X.




MPUKIAIHBIX 3a]ay;
00Cy>KIaTh CrIocoObI

3¢ (HEeKTUBHOTO pelICHHUs 3a/1ad,

pacno3HaBath 3 (HEeKTUBHEIC

pe3ynbTaThl 0T HEOPPEKTHBHBIX

Bnanets

HaBBIKAMHU TIOCTPOCHUS U PEIICHUS
MaTeMaTHYECKIX MoAeeH
MPUKIaIHBIX 3a7a4;

croco0amMu OLIEHUBAHUS
3HAYUMOCTH U MPAKTUYECKON
NPUTOJHOCTH MOTYYEHHBIX
pEe3yIbTaTOB

IIpumepnsle npaxmuyeckue 3a0anusn u 3a0a4u

3amaua 1. [{ns peuieHus 3a1aun cAeIaiTe CXeMaTUIECKUN YEPTEXK U MONYIUTe (PYHKIIHOHAIBHYO 3aBUCUMOCTb I10
yKa3aHHIO K 3amade. Halinure o6macTs onpeneneHus 3Toi (yHKIHHU 110 CMBICITY 3a7a4dil. BeraucinTe 3HaYeHNS 3TOH
(hYHKIHMHY TIPH TpeX pa3IMIHBIX 3HAUCHUAX apryMenTa. Vccneayiite QyHKINIO Ha HAaUOOJbIIee M HAaNMEHbIIee 3HAYCHUS.
OTBeTbTE Ha BOIIPOC 3a4aUH.

«CeueHrie TOHHEIS IMeeT POpPMY MPAMOYTOJIbHHKA, 3aBEPIICHHOTO MOTYKpyroM. [lepumerp cedenus 18 m. [Ipu kakom
paanyce TOIyKpyTa IUIOMaab CeUeHIs OyaeT HanOOoIbIIei?y

O603HaubTe panuyc nonykpyra yepes I u BbIpasute mnomans S ceuenms kax ¢ynxuuio ot T S =3(r) .

3amaua 2. Ha kakoii BbICOTE I HaJl ICHTPOM KPYTJIOTO CTONA paryca a CiIeAyeT IOMECTUTh JIAMITY, 4TOObI OCBELICHHOCTh
Kpas ctoja Obuia Hanbonbmei? (CaMoCcTOsSTENsHO MIPOaHAT3UPOBATh CPECTBA (3HAHMSI, METO/IbI) KAKOTO pa3felia
MaTeMaTUKH NOTPeOYIOTCS [UIsl PeIlieHUs TaHHOW 3a/1aun).

x =190

3amaua 3. ITo BeIGOpKe 06BeMa 1= 35 HaliieH cpeHuii Bec T U3/1€THUH, U3TOTOBJICHHBIX Ha IIEPBOM CTaHKE;

m = 40 y =180

HaliicH CpeiHUU Bec

D(X)=702* D(Y)=802.°

FeHepaﬂbHHe JAUCIICPCUN U3BCCTHBI: ,

H, :M(X)=M(Y)

no BbIOOpKe oOBEMa I' U3JENHUN, HU3rOTOBICHHBIX HAa BTOPOM CTaHKE.

o=001

. Tpebyercs mpu ypoBHE 3HAYMMOCTH

IIPOBEPUTH HYJIEBYIO THIIOTE3Y
2 H ‘M(X)=M(Y)
5) M M(X)>M(Y),

IIPY KOHKYPHUPYIOLIEH THIoTe3e




6) HOpHL[OK MPOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTaluu, NOKa3aTe/im 1 KPUTEPUU OLNCHUBAHUSA

HpOMe)KyTO‘IHaﬂ arrecraguda 110 JUCHUIIIINHE «MareMaTuKa» BKIIOYAET TCOPCTUUCCKHUEC BOIIPOCHI, IMO3BOJJAIOMUC OUCHUTHL YPOBCHBL YCBOCHUSA
00yYaroIUMUCS 3HAHUH, ¥ TIPAKTUYECKUE 3a]IaHHsI, BBISBISIOIINE CTEIICHh CPOPMHUPOBAHHOCTH YMEHUH U BIIAJICHUI, IPOBOAUTCS B (hopMme dKk3amena (1 u 2
ceMecTpsl) U B popme 3adera (3 cemecTp).

DK3aMeH I10 JJaHHOW TUCIHIUTHHE MTPOBOIUTCS B YCTHOW OpPME IO IK3aMEHAIIMOHHBIM OMJIeTaM, KX bl U3 KOTOPHIX BKIIOYAET 2 TEOPETUYCCKHUX
BOIPOCA ¥ JIBA PAKTHYCCKHUX 3aaHHUSI.

Iloxa3aTenu U KpUTEPUH OLICHUBAHUS IK3aMeHA:

— Ha OLICHKY «OTJINYHO» — 00Yy4atoLHiics JEMOHCTPUPYET BHICOKUIN YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETEHIUH, BCECTOPOHHEE, CUCTEMaTUYECKOe U
riy0oOKOoe 3HaHWE Y4eOHOro MaTepualsia, CBOOOIHO BBIMOJHSAET MPAKTUYECKHUE 3a/laHMsl, CBOOOJHO ONEpUPYET 3HAHHUSIMH, YMECHUSMHU, IPUMEHSIET UX B
CUTYyallUsX MOBBILIEHHOM CII0KHOCTH.

— Ha OLIEHKY «X0POUI0» — 00YJaIOIIHICS IEMOHCTPUPYET CPEIHUIN YPOBEHb CHOPMUPOBAHHOCTH KOMITETCHIINI: OCHOBHBIE 3HAHUS, YMEHHS OCBOCHBI,
HO JIONYCKAIOTCA HE3HAUYMUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPyAHEHHs NpU aHAIUTUYECKUX OlepalusX, NepeHoce 3HAaHWM W yMEHUH Ha HOBBIE,
HECTaH/IapTHbIE CUTYaI1H.

— Ha OLIEHKY «Y/AOBJETBOPHTEJbHO» — OOYUYaIOUIMHCA JEMOHCTPUPYET IMOPOTrOBBIH YPOBEHb C(OOPMHUPOBAHHOCTH KOMIIETEHIMH: B XOe
KOHTPOJIbHBIX MEPOINPUSATHI JTOMYCKAIOTCS OIMIMOKH, MPOSBISAETCS OTCYTCTBME OT/AEIbHBIX 3HAHUM, YMEHHI, HaBBIKOB, OOyYalOIIMNCS HCIBITHIBACT
3HAYUTENIBHBIE 3aTPYIHEHNUS IIPU ONIEPUPOBAHNN 3HAHUSIMHU U YMEHUSMU IIPU UX NIEPEHOCE HA HOBBIE CUTYAllUH.

— Ha OLEHKY «HEeyA0BJeTBOPUTEJIbHO»— OOydJaroluiics AeMOHCTpUpyeT 3HaHus He Oonee 20% TeopeTHyeckoro marepuana, JIO0IMyCKaeT
CYIIECTBEHHbIE OLUIMOKH, HE MOXET MOKa3aTh WHTEJUIEKTyaJbHbIE HaBBIKM PEIIEHUS MPOCTHIX 33aJad WIM HE MOXKET MOoKa3aTh 3HaHMSA JaKe Ha ypOBHE
BOCIPOU3BE/IEHUS U O0BSICHEHNS NH(OPMALINH.

Iokazamenu u Kpumepuu oyeHusanus 3auema:

- IS coa4M 3a4veTa oOyuaromuiics mokassiBaeT copmupoanHocTs komnereHmii OIIK-4 u OIIK-3 no pasznenam 3-ro cemectpa, T.€. MOKa3bIBaeT
COOTBETCTBYIOIIME 3HaHUs (IO KpailHell Mmepe, Ha YpOBHE BOCIPOM3BEIACHHS U OOBSICHEHHS HHPOpPMAIMK) U HHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS
MpeIOKEHHBIX B Ta0IMIIE 11.7a) 3a7a4;

- 3a4eT He CAAH, eCIIM Pe3yJbTaT O0y4YEeHHUsI He JOCTUTHYT, O0yJaroluiicss He MOXKET MoKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEIECHUS U OObICHEHHS
nH(pOopMaliY, HE MOXKET MTOKa3aTh UHTEJUIEKTyaIbHble HAaBBIKU PELICHHS MPOCTHIX 3a/1a4.



