MUHUCTEPCTBO HAYKH M BBICIHIEIO OBPA30OBAHWSA
POCCUICKON ®EJIEPALIMH

MeepaibHOE rocyAapeTBeHHOE BI0/UKETHOE 00paloBaTe/IbHOE YIPEKICHHE
BBICIICrO 00pasoBaHns
«MarnuToropckuil rocyAapcTseHHbI Texunuecknit ynusepenrer um. .M. Hocosa»

71 flupexrop UEHC
| KIO. Me3un

e &
e

NG 2 s/ 22052023t

PABOYAS IMTPOTPAMMA JIHCHHILTHHBI (MOJLYJIS)

MATEMATHKA

Hanpapien#e noaroToskH (CHEHHANLHOCTS)
15.03.02 Texnonornyeckue MALKUHLL # 000pyA0BaHHE

HanpasaeHHocTs (npodunb/crennani3aims) nporpaMmst
KoMmbioTepHOe MOICTHPOBAHHE H MPOCKTHPOBAHKE B MALTHHOCTPOCHHH

Yposens seicuiero obpazopanns - Gakazaspuar

®opma o0yueHus
ovHas

Uncturyr/ dhakynbrer  HMHCTHTYT €CTECTBOZHAHHA H CTAHIAPTHIAIHH

Kadenpa Ipuxnagsol MaTeMaTHKH ¥ HHGOPMATHKH
Kype 1,2
Cemectp 1,23

Maruuroropek

2023 roa




Pabogas nporpamma cocrasiena na ociope ®IOC BO - GakanaBpHar 1o HanpasIeHuio
noaroroek# 15.03.02 Texwonornyeckne Mammubl W obopyjiosanue (npukas MunoOpHayk#
Poccuu ot 09.08.2021 r. Ne 728)

PaGouas nporpamma pacemorpena u ojoGpena Ha sacenanuu xadeaps: Ipuxnamnoii

MaTeMaTHKK # HHOOPMATHKH
17.01.2023, npotokon Ne 5 /@
3ae. xaenpoit 10.A. H3sekos

i
PaGouasi nporpamma ooGpena meroanueckoii komuceneit UEnC
22.05.2023 r. nporokon Ne 9

ITpencenarens /;/’7/’ W10, Meszun

Cornacosano: _
3as. kadespoii ITPOEKTHPOBAHKA i IKCTLTYATALHA METALYPIHUCCKHX MAIIHH |
obopyoBaHns

g, Z".; A.l'. Kopuyson
PaGoyas nporpamma cocrasiena;
aouent kadeaper [TIMul, kana. nea. nayk a&% C.B. Akmanopa

Penensent:
AoueHT kadeapsr Ou3nku, Kania, Gu3.-Mar. HayK M M. loaryumu




JIucr aktyanusanuu padoyeii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu kapeapsl [IpuknagHol MaTreMaTUKu U UHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeapsl [IpukinaaHoit MaTeMaTUKu U HHOOPMATHKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqoopena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl [IpuKIagHON MaTeMaTHKU U HHOOPMATUKH

IIporokomor _ 20 r. Ne
3aB. kadeapoii 10.A. N3BekoB

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
yueOHOM roy Ha 3acefaHuu kadeapsl [IpukiagHOl MaTeMaTUKH U WH()OPMATUKH

[Iporokomn ot 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[lenp w3ydenuss aucuuiiiHbl "Marematuka" COCTOMT B OBJIQJACHUU CTYyACHTaMU
HEOOXOIUMBIM  ypOBHEM  OOMIENPO(ECCUOHATBHBIX  KOMIICTEHIIUH,  IMPEAIOIararoinx
dhopMHUpPOBaHKE Y HUX IIEJIOCTHOT'O HAYYHOTO MPEICTABIICHHUS] O MATEMATHKE U €€ MPUIIOKCHUSIX,
MaTEeMATHYECKOTO MBINIICHHS, MPUOOPETECHHE HABBIKOB PEIICHUS psda NPUKIATHBIX 331ad,
COOTBETCTBYIOIIMX OCYIIECTBICHUIO NIEATEILHOCTH MO MPOodriito moaroroBku «KomMmeroTepHOE
MO/ICJIMPOBAHUE U TPOCKTUPOBAHKUE B MAIIIMHOCTPOCHHUM.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOil IPOrpaMMbl

Juctunamaa MaremMaTuka BXOIUT B 0a30BYIO Y4acTh y4eOHOTO IjIaHa 00pa30BaTEIbHOM
MpOrpaMMBbl.

Jisa  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIaJCHUSA),
c(OpMHUPOBAHHBIE B PE3YyJIbTATE U3YICHUS TUCITUTUINH/ TIPAKTHK:

N3ydenne qUCHUIIIMHBI 0a3upyeTcs Ha MIKOJIBHOM Kypce MaTeMaTHKH.

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYEeHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI 17151 U3YUCHUS] JUCIUILTIH/TPAKTHK:
Teopernueckas MexaHHuKa
®usuka
HNudopmartuka
Xumust
DKOHOMUKA IPEIIPUITUS

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) U IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHust

B pesynbTare ocBoeHus IUCHUIUIMHBI (Monyiisi) «MaTtemaTrkay o0yJaroniuiics: JoKeH
001aaTh CIeAYIOIUMHU KOMIETEHIMSMMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 CnocoOeH MpUMEHSTh €CTECTBEHHOHAyUHbIE M OOILIEMH)KEHEpPHBbIC 3HAHUS, METOJIBI
MaTEMATHYECKOr0 aHaI13a U MOACIUPOBAHUS B TPO(PECCHOHATLHON IeITSIHOCTH,

OIlIK-1.1 Pemaer crangaptHele mpodeccuoHaNbHBIE 3aJadd ¢ [PUMEHEHHUEM
00IIeMH)XEHEPHBIX 3HAHUHI

OIIK-1.2 [Ipumensier METOABI MOJENIMPOBAHMS W MAaTEMaTHYECKOro aHalu3a AJis
pelieHus 3a1a4 B 1pohecCHOHATbHOU AeSITEIbHOCTH




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIUIINHBI (MOIYJIs)
OO0mmast TpyA0eMKOCTh JUCIHILTUHBI cocTaBisieT 15 3auetHpix enuuuil 540 akaa. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabota — 240 akaz. yacos:

—ayauTopHas — 248 akaj. 4acos;

— BHeayauTopHas — 10 akaj. 4acos;
— camocTosTeIbHas paboTa — 228,6 akaJl. 4acoB;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;
— MOJrOTOBKA K DK3ameHny — 71,4 akaj. dac

d)opMa aTTeCTaluu - 3K3aMCH, 3a4€CT

AynuropHas 5
KOHTaKTHas g g
a
= pabora 5 2 Bux ®dopma TeKyIero
Paznen/ tema 9 e 2 . |xoHTpONA ycreBaeMocTH U Ko,
5 g (B axaz. 1acax) 5 5| camocTosTeNnbHOM poII ¥ . A
JUCIUATIIAHBI 5 5= paboThI MPOMEXYTOYHOH KOMITETEHIIUH
@)
Tex 1a6. | mpaxT. § L{% aTTeCTalllu
. <
3aH.| 3aH. | QO &
1. JIuneiinas u BekTOpHas anredpa
1.1 JIuneitnas anre6pa.
JlelicTBus HaJ MaTpULIAMHU.
OnpenenuTenu U ux
e CamocrosTensHoe IIposepka
cBoiicTBa. MeTo bl o
CLLICHIS. CHOTEM 7 8 14 u3yueHue y4eOHOH HWHAWBHUIYaJIbHBIX OIIK-1.1,
gnﬂeﬁﬂmx ABHEHIL: TUTEPaATypPHI; 3ananuii. KontponpHas OIIK-1.2
ypast ) YCBOEHHE KOHCIIEKT pabota
METOJ 00paTHON MaTPHUIIBI,
no ¢popmynam Kpamepa,
meron ['aycca 1
1.2 BexropHnas anre6pa.
TTonstie BekTopa.
IIpoexkuus BekTopa Ha OCb. Iouck
. N ITpoBepka KOHCIICKTOB.
Jluneitnpie onepanuy Hax 4 6 10 JIOTTOJTHUTEILHOM TIHCEMEHHb OMDOC OIIK-1.1,
BEKTOPAMHU U UX CBOMCTBA. UHPOPMAIIH 1O obe Z[eHI/Iep ’ OIIK-1.2
PasnoxeHune BekTopa 1mo 3aJaHHOM TeMe YK
6azucy. Henunelinbie
orepanuy Hajl BEKTOpaMHU
Hroro no pazneny 11 14 24
2. AHanuTudeckas reOMeTpHst
2.1 AnanuTnyeckas rus Ha o
mnockoctu. ITpsivas Ha ouek .
rockocTi. Kpisbie 4 6 15 JIOTIOJTHUTENBHON | YCTHBIHM onpoc, mposepka | OITK-1.1,
BTOPOTO TMOpS/IKA Ha nuH(opMaIH 110 KOHCIIEKTOB OIIK-1.2
ILIOCKOCTH 3aJIaHHOM TeME
2.2 AHanmutnueckas
reoMeTpHs B 1
npocrpancTe. Bzanmuoe
poctp Pa6ora ¢ Iposepka
pacIooXeHne
. AJIEKTPOHHBIMU HWHTEPHET-TECTA, OIIK-1.1,
IUIOCKOCTEH, MPSAMBIX B 4 6 20
TECTOBBIMH BBITTOJTHEHHOTO B OIIK-1.2
MPOCTPAHCTBE, a TAKKE
. cpencTBaMu JTOMAIITHUX YCIIOBHUSIX
MPSIMOY U TTOCKOCTH. YTOII
MEXy NpsMOM U
IIJIOCKOCTBIO.
Hroro no paszeny 8 12 35

3. Beenenue B maremarnyeckuii ananus. [Ipeaens




3.1 YucnoBble MHOXKECTBA.
[one KOMIJIEKCHBIX YnCel 2 IonroroBka [TpoBepka KOHCIIEKTOB. OIK-1.1
C. Pemienne 3 10 MPAKTUYECKOMY [MuceMeHHsI# ompoc, OTIK 1' 2‘
anreOpanvyecKkux 3aHATHUIO o0cyxieHn '
ypaBHeHu#t Haj mosiem C
3.2 Ocnosnbie| 1
JNIEMCHTapHBIC  DYHKIHH. CaMocCTosTeNbHOE IIposepka
HocenoBaTenbHOCTH U UX 4 8 15 | Msyuenne yueOHOM HH/IMBUTYaJIbHBIX OIIK-1.1,
npezensl.  Ilpenenst  u JIUTEPaTypHI; 3ananuil. KoHTponbHas OIIK-1.2
HENPEPBIBHOCTD  QYHKLHMH YCBOEHHE KOHCIIEKTa pabora.
OJIHOM IepEMEHHOMI
HUroro no pazaeny 6 11 25
4. MuddepenunanbHoe UcUUCIeHHe (QyHKIUY OJHON IepeMEHHON
4.1 [IponsBogHast.
MexaHnuecKHi,
reOMeTPUYECKUI u
9KOHOMHYECKHUH CMBICII
. ITouck
MIPOM3BOHOM " N
JIOTIOJTHUTEJILHOU
muddepennunana. [Ipapuna
HHPOPMAITHH 10 IIposepka
muddepeHIupoBaHNS. .
Tnddepenmmponanue 3 5 20 3a/laHHON TeMe. HWHAWBHUTyaJIbHBIX OIIK-1.1,
P P . CamocrosrensHoe | 3amanuii. KoHTpoabHAsS OIlK-1.2
HESIBHO 3aaHHOM u -
. n3ydeHue yueOHoH u pabota
napaMeTpHYEeCKH 3aJaHHOH N
Hay4IHOH
(hyHKIUH.
1 JIUTEPATypPbI
Jlorapudmuueckoe
muddepeHIupoBaHue.
Teopempl 0  cpeaHux
3HAYEHUSX
CamocrosTensHoe
4.2 TIpousBoHbIE U o
u3ydeHue yueOHoH u
i hepeHnrabl BEICIINX N ITpoBepka KOHCIIEKTOB.
Hay4IHOH .
nopsinkos. Popmyna [Mucemennslit onpoc, OIlK-1.1,
o 4 6 8,2 JUTEPATypBI.
Teiinopa. IIpaBuio obcyxnaenue. ITposepka OIIK-1.2
ITonroroBka k .
Jlonwmrans. MHIVUBHIYATBHBIX 3aIaHUH
MPAKTUYECKOMY
3aHSTHIO
CamocToATeNnbHOE
4.3 UccnenoBanue 9
. . n3ydeHue ydeOHo! u
(hyHKUMH OgHOM HAVIHOG IIposepka
MIEPEMEHHON C TIOMOIIIBIO 4 WHAWBHUTYaTbHBIX OIIK-1.1,
4 6 10 |mureparypsl. Pabora .
JuddepeHIaIbHOro 3aganuit. KonTpoabHas OIIK-1.2
C 3JICKTPOHHBIMH
VCYHCIICHHS 1 IOCTPOCHHUE pabora
TECTOBBIMHU
uXx rpaduKkoB
cpencTBaMu
HWroro no pazaeny 11 17 138,2
Hroro 3a cemectp 36 54 122,2 DK3aMeH
5. NHTerpansHOe ucunciaeHue QyHKIMU OJJHOM ITepeMEeHHOM
5.1 TlepBooOpaznas
(dhyHKLUS.
Heonpenenennslit
MHTErpaJl ¥ €ro OCHOBHbBIC
cBolicTBa. Tabauma BAITOHEHHE
HeompeeaeHHbIX. MeTobl O6cyxaenue, OIIK-1.1,
213 3 10 TPEHUPOBOYHBIX .
HETNOCPEICTBEHHOTO TIACBMEHHBIN ONIPOC OIIK-1.2
KOMILIEKCOB
UHTETPUPOBAHUSI.
OCHOBHBIE METOJTBI
UHTErpupoBaHusYo:

MTOJICTAHOBKOH (3aMeHON
MEPEMEHHOMN ) U TI0 YacTIM




5.2 nTerpupoBanue CamocTosTenbHoe
JIPOOHO-PAIMOHATLHBIX n3yueHHue yueOHOH u
GbyHKIMY. Hay4YHOU OIK-1.1
Wurerpuposanue 4 3 8 JUTEPATYPHI. TectupoBaHue OHK-l. 2‘
TPUTOHOMETPHUYECKUX U IMoaroroBka k )
UPPalOHANBHBIX MPAKTHIECKOMY
BBIPYKEHHH. 3aHATHUIO
5.30mnpeneneHHsbIi
unTerpan. Gopmyna
HL}OUTOHa-.HeI/I6HI/IHa. ToAroToBKa K
CBo¥icTBa OIpeIeICHHOTO

MPAKTHISCKUM IIpoBepka
uHTerpaa. ? amena 3aHATHAM. PaboTa ¢ MHTEPHET-TECTa, OIIK-1.1,
TICPEMCHHOM 1 4 4 8 ANIEKTPOHHBIMHU BBIITOJTHEHHOTO B OIIK-1.2
MHTCTPHPOBAHHC 1O TECTOBBIMHU JIOMAIITHUX YCIOBHUSIX
YacTsM B ONIPeeTIeHHOM cpeacTsamm
uHTerpaie. BerancieHue
TUTOMIA IeH, UTHH AYT U
00BEMOB TeJl BPAIICHUS
5.4 HecoOcTBEHHBIE CamocToATenbHOE
UHTerpasibl. AGCOTIOTHAS n3ydeHue yueOHOH u OIlK-1.1,

2 2 6 N KonTtpomnbHas paboTa
cxonumocTs. [IpuzHaku Hay4YHOU OIIK-1.2
CXOJUMOCTH JUTEPaTyphI
HWroro no pazgeny 13 12 32
6. IuddepennmanbHoe UCUUCIeHHE GYHKIUH HECKOIBKHUX MTEPEMEHHBIX
6.1 Onpenenenune OHIIL
IIpenen u HenmpepBIBHOCTH
OHII. YactHbie
MIPOU3BOIHEIE SIBHO U CamocTosTenbHoe
HEHBHO ;;,J:[aHHI;IX n3yueHue yueOHOH u lTposepra KOHCIICKTOB. OIK-11,
. 3 3 8 N [MucemenHnslii onpoc,  |OITK-1.2

¢ynkuit. [IponsBogHas HayJIHOH N T——
II0 HAIPaBJICHUIO. JIUTEPATyPhI
I'pamuent. Kacatensuas |2
TJIOCKOCTh U HOPMaJIb K
MOBEPXHOCTH
6.2JToKasbHBIH, YCIOBHBIH Toncex . OIIK-1.1,
Y TI00ATBHBINA 3KCTPEMYM 3 3 8 AOTIOIIHTEARHON Hposepia .. |OIIK-1.2
BHIT MH@)OpMavLu/m N0 |MHAMBHMIYaJILHBIX 3aJaHUAN

3aaHHOI TeMe
Hroro no paszpeny 6 6 16

7. InTerpanbHOE HcUnciienne QyHKIMNA HECKOIBKUX TIePEMEHHBIX
7.1 JIBoiiHO¥M WHTETpaN 1
€ro OCHOBHBIE CBOMCTBA.
CBeleHHe TBOHHOTO CaMOCTOHTEHLH(ie
HHTETpajia K IOBTOPHOMY H3yqCHIC yqe?HOH "
uHTEerpany. JBoiHoi Hay1HOH Tposepka OIIK-1.1,
WHTErpa B MOMAPHbIX 3 4 8 JUTEPATYPBHI. WHJMBHyalTbHBIX OTIK-1.2
KOOP/IMHATAX. IoaroroBka K 3a/1aHui.
T'eomerpuueckue u TpaKTHHCCKOMY
(busHYecKue NPUITIOKESHHS SaHATHIO
JIBOITHOTO MHTETpaja 2
7.2 TpoiiHolt HHTErpa, ero
CBOMCTBAa W BBIYHCIICHHE.
TpoiiHol  uHTerpanm B
WITHHIPUYECKUX u BeinosHeHe
gq)epnir:cxnx 4 4 6,15| TpeHHPOBOYHBIX O6Cy)KHQVHHe’ OIK-1.1,
MMCBbMEHHBIH onpoc OIIK-1.2

KOOpJMHATAX. KOMILIEKCOB
T'eomerpuueckue u
(dusnyecKue MPHIOKEHUS
TPOMHOTO MHTETrpaia
Wroro no pazneny 7 8 14,15




8. OOBIKHOBEHHEBIE TH(B(epeHITHAIBHEIC YPABHEHHS

8.1 OOBIKHOBEHHBIE
JuddepeHaIbHbe
ypaBHeHHs1 1 mopsaka.
OCHOBHBIE TOHATHS, BUJBI
pemennii. 3amada Komm.
Teopema cymiecTBOBaHUS U
€IMHCTBEHHOCTH peIleHHs
3a7a4u Komm.
I'eomeTpuyeckuii  cMbIca
T PepeHIInaIEHOTO
YpaBHEHHUS HIEpPBOro
MOPSIKA. MeTtonet
peneHus

TG PepeHIIHATBHBIX
YpaBHEHMI MEPBOTO
Hopsizika

ITogroroBka k
MPaKTUICCKUM
3ansaTusaM. Pabora ¢
ANIEKTPOHHBIMHU
TECTOBBIMHU
cpeacTBaMu

KonrposbHas paboTa

OIIK-1.1,
OIIK-1.2

8.2 Juddepenuuansusie
ypaBHEHHS BBICIIHX
MOPSIKOB, JOMYCKAIOIINe
HOHIKCHUE HOpsi/IKa.
JluneitHple OTHOPOIHBIE H
JIMHEHHBIC HEOJXHOPOIHBIC
muddepeHInaIbHbIC
ypaBHEHHs N -0ro TOpsaKa
c MOCTOSTHHBIMH
K03 GUIIIEHTaMHL.
Cuctemsl
JudhepeHIaIbHbIX
YpaBHEHHH M METOIBI UX
pelIeHuUs

7,05

CaMOCTOSITEIbHOE
n3yueHue y4eOHOH u
HayqIHOU
JUTEPATYPBHI.
ITogroroBska k
MPaKTUYECKOMY
3aHATHIO

O6cyxaenue,
MUCHMEHHBIHN OIIpOC

OIIK-1.1,
OIIK-1.2

Wroro no pazneny

8

12,05

Hroro 3a CEMECTpP

34

34

74,2

3a4eT

. Hucnosble U (QyHKIIMOHANBHBIE PSIbI

9.1 Yucnossle psibl:
OCHOBHBIC TTOHSTHS.
UucnoBble psasl ¢
HEOTPHUIATELHBIMA
YJICHAMHU U npmﬂaxn ux
CXOJIMMOCTH
3HKOUEPETYIOIUECS PSIbL:
a0COJTIOTHAS U YCIIOBHAS
cxX0auMOCTh. CXOIMMOCTD
3HAKOIIEPEMEHHBIX PSIOB

CaMoCTOATEIEHOE
M3y4eHre yueOHOH
JUTEPATYPBI,
BBITIOJTHEHHE
WHIIMBUYaJIbHBIX
3aJaHuN

IIposepka

UHIANBUAYAJIbHBIX 3aTHUM.

KonrposnbHas paboTa

OIIK-1.1,
OIIK-1.2

9.2 OyHKIHOHAIBHBIC
psnbl. OGNacTh U THITBI
CXOJIUMOCTH
(YHKIMOHAIBHOTO PALA.
CreneHHbIE PAIbL.
Paznoxenue GpyHKIM B
CTETIEHHbIE PSJIbL.
IIpunoxenus psnos B
PUOIKEHHBIX
BBIYMCIICHUSX U
PACKPBITHIO
HeomnpeaenéHHocTei. Pspl
®dypbe 1o
TPUTOHOMETPHUYECKUM
cucreMaM (QyHKIHH.
Paznoxenune ¢pyHkimit

TTouck
JIOTTOJTHUTEILHOM
nH(popMaIH 10
3aJJaHHOU TeME

ITpoBepka KOHCHIEKTOB.
[TucemenHsIit onpoc,
o0cyxeHne

OIIK-1.1,
OIIK-1.2

Uroro mo pazneny

12

15

4

10. Teopus BepOATHOCTEH U MaTeMaTH4YeCKast CTATUCTHKA




10.1 Cnyuaiinbie COOBITHS.

Krnaccuueckoe,

TEOMETPHUYECKOE u

CTaTUCTHYECKOE TMoxroTosxa

OTIPCACIICHHA MPAKTHIECKIM

BEPOSITHOCTH. Teopemsl 42 N OTK-1.1

CIOXEHHS M yMHOYKCHUS. ! Bhmonsenne TP 3amura TP OIK-1 2‘

VYcioBHas ~ BEpOSTHOCTb. «Crryuaifibie '

dopmyna TIOJTHOM 5

BEPOSITHOCTH U (hopMmyIa cobpITHA

Baiteca. Cxema beprymm,

npubmkenus Jlannaca u

ITyaccona.

10.2 Cnyuvaiinsie

BEJIMYMHBIL. JIUCKpeTHBIE U

HeTpephIBHBIE CITydaiHbIe

BEJIMYMHBI. Psij

pacripeneneHus, GyHKIHs

U IJIOTHOCTH TToAroToBKa K

pacnpeneneHus.. I —

Maremarirseckoe 4 3AHATUSAM. Hposepra fOHCHeKTOB’ OIIK-1.1,

OKHMIAHVC U IMCTICPCH, Bemmonuenune M/13 YCTHEU OTpOc, OIIK-1.2

HayaJlbHbIC U IEHTPAJIbHbIC «Ciyuaiine oOcyxieHne

MOMEHTHI. I3BecTHbIC P —

pacnpeneneHus

(moka3zaTenbHoOe,

paBHOMEPHOE,

HOPMaJIbHOE) M UX

YHCIIOBEIC

XapDAKTEPUCTUKH.

10.3/IBymepHbIe

JTUCKPETHBIE CITyYaiHbIe IMonroroBka

BeNMYUHBL. DyHKIHS MPAKTHIECKUM

pacripesiesieHus, CBOICTBa. 5 3aHATHSM. IIposepka OIIK-1.1,

YucnoBeie Beimonuenue /I3 |unnuBuayansHeix 3aganuii| OITK-1.2

XapaKTEePUCTUKH. «CryyaiiHbie

DJIeMEHTHI TeOpUuH BEJMYHHBD)

KOppeISLnU

10.4  TeHepanpHas Toxroroska k

BBIOOpOYHAs fp :5;;:;:;“1\4

COBOKYITHOCTb.

CTaTI/I}(]:TI/I‘iCCKI/IC OLICHKH 5 BHHSJ(ISHeHHe 13 11

rmapaMeTpoB «Obpatorka [MucemenHsIi ompoc OIK-1.1,
CTaTHUCTUYECKUX OIlK-1.2

pacnpeneneHusi. ToueuHsle AHHBIX.

¥ WHTEpBAIbHBIC OLECHKU. Vcereopane

OMnupuueckas  QyHKIHS CTATHOTHUCCKIX

pactpeaeerus 3aBUCHMOCTEI»

IToaroroBka k

10.5 Crarucruueckas MpAKTHHECCIHM

TUMOTe3a U c;ema ee angc?;:eT:gZLI/UB .

MPOBEPKH. UTEePUU OBepKa KOHCIIEKTOB

Hrl,/lpcopHa PHTEp " 4 «O6paboTka P chHbH‘/'I onpoc, ’ OIIK-1.1,
CTaTHUCTUYECKUX OIlK-1.2

Kommoroposa-CmupHoBa JAHHBIX. obcyxaeHne

MPOBEPKHU TUIOTE3bI O BUIIC Vcernenoane

pactpeaeerus CTaTHCTHYECKUX

3aBHCHMOCTEMN




ITogroroBka k

MPAKTHIECKUM
10.6 Ouenka p
CTATHCTHYECKOM SAVITHAM.
SABHCHMOCTH Bemomnenue NJ13
o 4 3 6 «OGpaboTka IMpoBepka OIlK-1.1,
Br160pouHsblif .
CTaTUCTHYECKUX |MHIUBHIYyaidbHBIX 3amanuii| OITK-1.2
ko3 durmeHt
. JIAHHBIX.
koppesiuy. Jluneinas
HUccnenoBanue
perpeccust.
CTaTHUCTHYCCKUX
3aBUCUMOCTEN
Hroro mo pasaeny 24 21 28,2
Htoro 3a cemecTp 36 36 32,2 9K3aMeH
Hroro mmo JucHUILIMHE 106 124 |228,6 JK3aMeH, 3a4eT




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

C menpl0 YCIEHNIHOTO YCBOGHHS AMCUMIUIMHBI «MaremaTnkay # (OPMHPOBAHUSA
TpeOyeMbIX KOMIETEHUUI IpeanojaraeTcs MPUMEHEHHE pa3IMYHbIX 00pa30BaTeNIbHBIX
TEXHOJOTMil (JINYHOCTHO-OPMEHTHPOBAHHBIE U Pa3BUBAIOLIME), KOTOpble 00eCHeuYnBarOT
JOCTH)KEHUE IUIAHUPYEMBIX PE3yJIbTaTOB 00pa30BaHUsS COIIACHO OCHOBHOM 00pa3zoBaTeIbHOM
nporpamMe. B ux umcne: nuddepeHIupoBaHHBIM MOAXO0J, KOMIIETEHTHOCTHBIM IOAXO/,
npobaeMHoe o0y4eHue, IBPUCTHYECKOE o0yueHue, UCII0JIb30BaHUE CHUCTEMBI
«nTepueT-TpeHaxepsl» B cdepe oOpasoBanus» u jap. MHTEepHET-TpeHakepbl MOTYT OBITh
HOJIE3HBI AJI1 CAMOOOYYEHHUs, CAMOKOHTPOJIS CTYACHTOB IIPH MOATOTOBKE UX K IPOMEXYTOUHBIM
Y UTOTOBBIM aTTECTALIUSAM H MO3BOJISIOT IPUMEHSTh IUCTAHIIMOHHBIE TEXHOJIOTHH O0yUESHHS.

OcHOBHBIMU ~ (hopMamMHM  3aHATHH  SBJIAIOTCA  JIGKLUM, IPAKTHUYECKHE 3aHATHS,
KOHTPOJIbHO-OLICHOYHBIE 3aHSATHS, KOHCYJIbTAUMU. JIeKIHMH CTpOSITCS Ha OCHOBE COYETAHMS
UHPOPMA-IIMOHHOW M MpOOJEMHOM COCTaBISIOIIMX, a TaKkKe »JJIEMEHTOB Oecelpl H
BHU3yAJIN3aLUN.

B xoze npoBencHys IEKINOHHBIX 3aHATHH NIPENYCMaTpUBAETC:

— o0cyxaeHHe 3a/1a4, IPUBOAALIUX K TEM WM HHBIM MaTEMaTHUYECKUM ITOHSATHUSAM;

— M3JI0KEHUE TEOPETUYECKOr0 MaTepualla B PEXKHUME IUaIora ¢ LENbI Pa3BUTHSA
KPUTHUYECKOI'O MBILUIEHUS CTYJIEHTOB U IPUBUTHUS UM UCCIIEI0BATEIbCKUX YMEHU;

— 00CyXXI€eHUEe U CHCTEeMaTU3alusi TEOPETUYECKHX BOIPOCOB TEMBI C LIEJIBIO JIYUIIEro
MOHMMAHHUS UX B3aUMOCBSI3U U IPAKTUYECKOTO IPUMEHEHUS.

[IpakTnyeckue 3aHATHS IO JAHHOW AMCLMILIMHE HAIPABJICHbI HAa IPUBUTHE IPOYHBIX
HABBIKOB PEIIECHUs 3aJad MO KaXJ0H TeMe M COYeTaloT NPUMEHEHHE METOJ0B OOY4YEeHMs B
coTpyaHuYecTBe, AuddepeHInpoBaHHBIA MOAXO0J, KIACCUUYECKUE KOHTPOJbHBIE M TECTOBBIE
texHojoruu. Ilpu »3TOM mpeamonaraeTcss MPOBEIEHUE HEKOTOPHIX TAaKUX 3aHATUH B
UHTEPaKTUBHOHN (popMe (J1eJI0BbIE U POJIEBBIE UIPbI, Pa300p KOHKPETHBIX CUTYAILH).

Peanu3zanust KOMIIETEHTHOCTHOTO MTO/IX0/1a ITPEAYCMaTPUBAET UCIIOJIb30BAaHHUE B Y4EOHOM
IpolLecce AaKTUBHBIX M MHTEPAKTUBHBIX (OpPM TpoBeACHMS] 3aHATUN (KOMIBIOTEPHBIX
CUMYJIALIUH, IETOBBIX M POJIEBBIX UI'P, pa300p KOHKPETHBIX CUTYAIUH, IICUXO0JIOTHYECKUE U UHbIE
TPEHUHIM) B COYETAaHWU C BHEAYIUTOPHOM paboTOi ¢ 1enbio (OPMUPOBAHUS U Pa3BU-TUS
npo¢eCCHOHATBLHBIX HAaBBIKOB 00YYarOIUXCA.

Br16upast Ty niu uHYI0 TEXHOJIOTHIO paboThI CO CTyIEHTaMH, HE00OX0IUMO UMEThH B BULY,
4yro Hamboibmero 3dgexkra oT ee NPUMEHEHUS MOXKHO JOCTUYb, €CIHM YYUTHIBATh LIEIH
0o0pa30BaHus, Ha pealn3alyi0 KOTOPBIX JOJDKHA ObITH HAlpaBlIeHAa M30MpaeMas TEXHOJOTHS,
coJiepKaHue, KOTOpoe MPEACTOUT MepeaTh 00yJaroLIMMCes ¢ €€ MOMOIIBIO, a TAaKXKe YCIIOBHS, B
KOTOPBIX OHA OYZET UCIIOJIb30BATHCH. .



6 YueOHO-MeTOUYecKOe 00ecnieueHHe CaMOCTOSITeIbHOM padoThI 00ydyaommxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeICTBA IJIA IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOYJIs1)
a) OcHoBHas TUTEpaTYypa:

1. Ilunaue B. C. Breicmas martematuka: yueOnuk / B.C. IllunaueB. — MockBa:
NH®PA-M, 2019. — 479 c. — (Bsiciiee obpazoBanue). — WWWw.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - TexcrT: AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716 . — Pexum gocTyma: s aBTOPHS.

MOJIb30Ba-TEICH.
2. Maremaruka: yue0. mocobue / FO.M. Jlanusos, JI.H. XKyp6eunko, I'.A. Hukonosa, H.B.

HukonoBa, C.H. HypueBa ; nox pen. JL.H. Xypbenko, I'.A. Hukonosoil. — Mockaa:
NH®PA-M, 2019. — 496 c¢. — (Beicmiee oOpa3oBanme: bakanaBpuar). - ISBN
978-5-16-102130-9. - Tekcr: AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799 . — Pexum go-ctyma: uis aBTOPH3.
II0JIB30BAaTENEH.

0) JlomostHMTEIbHAS JIATEPATYpA:

1. Teopust BepOSTHOCTEH M MaTeMaTUYECKas CTATUCTUKA: Y4eOHoe mocobue / buprokopa
JL.T'., bo6puk I'.1., MatBeeB B.U., - 2-e u3a. - Mocksa: HUL[ UH®PA-M, 2017. - 289 c.
(Boic-mee obpaszoBanme: bakamaBpuar) ISBN 978-5-16-011793-5. - TekcT: 35eKTpOHHBIH. -
URL: https://new.znanium.com/catalog/product/370899 .— Pexum pgoctyna: misi aBTOPH3.
II0JIb30BaTe-JIEH.

2. MaremaTtuka B mpumepax H 3agadax: yue0. mocobue / O.M. [ertspesa, JI.H.
XKypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. —
372 c¢. — (Bwicmiee oOpasoBanue: bakanaspumar). - ISBN 978-5-16-102288-7. — Tekcrt:
anekTponHsii. — URL: https://new.znanium.com/catalog/product/989802 .— Pexum noctyma:
JUIS1 aBTOPU3. TOJIb-30BATEIIEH.

3. Mauxo, I1.E. Beiciias MmateMaTHKa B yIpaXHEHUsIX 1 3a1a4dax. (B 2-x gactsax) [Tekct] /
I1. E. lauko, A. T'. TTonos, T. fI. KoxeBHukoBa. - M.: Bricimras mxoina, 1986-2009. ISBN:
978-5-488-02201-0. - 60ree 1000 mT.

4. lllummages B. C. 3amaunuk 1o Bbeiciieii MmaTreMaTrke: yue0. mocooue / B.C. [Ilunaues.
— 10-e uzn., crepeorun. — Mocksa: UH®PA-M, 2020. — 304 c¢. — (Bsiciiee o6pazoBanue). -

ISBN 978-5-16-101831-6. - Texcr: AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/1042456 — Pexum gocrtyma: s aBTOPH3.
MIOJIB30BaTENEH.

5. MartemaTrueckuii aHaau3 B BOIpocax M 3agadax : yueb. mocobue / B. @. byry3os, H.
Y. Kpyrunkas, I'. H. Mensenes, A. A. llumkuH. - 5-¢ u3z. - Mocksa : ®DU3MATIINUT, 2002. -

480 c. - ISBN  5-9221-0284-1. - Tekcr : onekrponssii. -  URL:
https://new.znanium.com/catalog/product/544581 - Pexum jJocTtyma: Ui aBTOPHU3.
I0JIb30BAaTENCH.

6. Pesanuenko, C. B. AHanutuueckas reoMeTpus B puMepax 1 3anadax B 2 4. Yacte 1 :
y4eOHUK M TPaKTUKyM JJIs akajgeMmudeckoro Oakamaspuara / C. B. Pesnnuenko. — 2-e u3f.,

ucnp. u gon. — Mocksa : U3natensctBo IOpaiit, 2019. — 302 c. — (bakanaBp. AxkageMudeckuit
kypc). — ISBN 978-5-534-02936-9. — Texct : anektponHsiit // DbC HOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/436999 - Pexxum mocTyma: uisi aBTOPHU3. TOJIb30BATEIICH .



http://www.dx.doi.org/10.12737/5394
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/544581
https://www.biblio-online.ru/bcode/436999

B) MeToauyeckne yKazaHus:

1. AxmanoBa C.B. PykoBoACTBO K pelIeHHIO HHAUBUAYAIbHBIX JOMAIIHUX 3aJaHUM 110
Kypcy «Marematuka» Ui CTYACHTOB 3a0YHOTO OTIEJICHUS TEXHOJOTHYEeCKOro Qaxyiprera. —
Marnurtoropck: Mal'V, 2005. -39 c.;

2.AxkmanoBa C.B. Maremarnka. @yHKIMU OJHOW M HECKOJIBKUX JEHCTBUTEIbHBIX
NEPEMEHHBIX: Y4eOHO-METOAMYECKOE IIOCOOHE ISl CTYICHTOB TEXHOJIOIMYECKOT0 (paKyibTeTa. —
Marunurtoropck: Mal'V, 2006. - 58 c.

3. AxmanoBa C.B. Briciras matemarrka (M30paHHbBIE pa3/eibl): y4eOHO-METOIUYECKOE
rmocoOue sl CTYJAEHTOB TEXHOJoTn4Yeckoro (akynprera. — Marautoropek: Mal'y, 2006. - 73 c.

4. I'yruna E.M. JlaGopaTopHblii IpakTUKyM 1O craThcTuke ¢ npumenenneM EXCEL:
Mertoza. yka3. 1yist 1abopaTopHBIX pabOT MO MaTeMaTUYeCKOU cTaTUCTHKE.- Marautoropck: [OY
BIIO «MI'TY um. I''M. Hocosa», 2009 — 40 c.

5. Makcumenko, M. A. CobbITus 1 BepoaTHOCTh. YacTh 2: MeTo. yka3. - MarHuToropck:
I'OY BIIO «MI'TY um. I''1. Hocosay, 2010. — 25 c.

6. Masuenko, E.II. IlpousBognas wu muddepenunan ¢yuknun. [IpakTukym.-
Maruurtoropck: 'OY BIIO «MI'TY um. I''M. Hocosay, 2010. — 38 c.

7. Masiuenko E.II. HMccnenoBanme Qynkumii u mocrtpoenue rpapukon. IIpaktukym. —
Maruurtoropck: 'OY BIIO «MI'TY um. I''1. Hocosay, 2011. — 20 c.

8. Caymkuna H.®. KomOunatopuka. CoOwsiTue u BepoaTHOCTb. YacTth |
KomOunaropuka. Anredpa coObiThii: MeToa. yka3aHusl 1O IUCIHUIUTMHE «Maremartukay Jis
cryaenToB | kypca Beex cnenuansHocTeil. — MI'TY, 2007. — 17 ¢

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

ITIporpammHoe oGecrieueHue

Haumenosanue [10 Ne norosopa Cpok neiicTBus IMLEH3UU
MS Office 2007 Professional [Ne 135 ot 17.09.2007 0eccpouHo
7Zip CBOOOJTHO 0ecCpOUHO
I CBOOOTHO
b Mozilla Firef
paysep Motzilla Firefox pacnpocTpansemoe [10 OeccpovHO
Bpaysep Yandex CBOOOIHO OECCPOUHO
FAR Manager cBOOOIHO 0eccpoyHO
IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanwne xypca Cchlnka
Haunonanwshas nH(OPMAIMOHHO-aHATUTHYECKAs URL:
cucteMa — Poccuiicknit HHJCKC HAYYHOTI'O HUTUPOBAHUA https://elibrary.rU/DrOieCt riSC.aSp
(PHUHIL)
IS_IS%CII;?)BM oucrema Axazemus Google (Google URL.: https://scholar.google.ru/

Nudopmannonnas cucrema - EquHoe okHO JocTyma K

URL: http://window.edu.ru/
MH(POPMAITMOHHBIM pecypcam



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUMIIHHBI (MOTYJIs1)

MatepuanbHO-TeXHUYECKOe 00ecreueHre IUCIUIUTMHBI BKITIOYAeT:

1) YueOHbIe ayauTOpUU IJIS MPOBEACHUS 3aHATHH JIeKIMoHHOro tuma (aya. 1100,
2112). OcHamienue: MyJbTHMEIUIHBIC CPEICTBA XPAHCHUs, MEpelayd U IPEACTABICHHS
nHpopmanuu;

2) Y4eOHbBIE ayaWTOPHH Ui TPOBEACHHS MPAKTUYCCKUX 3aHSATHHA, TPYNIOBBIX H
WHAUBUAYAIbHBIX ~ KOHCYJbTAIMM, TEKYIIEro KOHTPOJS, CaMOCTOSITENIbHON  paboThl
oOyyJarouuxcsi U IpoMeXyTouHol arrtectanuu (ayn. 2105, 2120, 2107, 386, 391, 384).
OcHartieHue: 10CKa, MyJbTUMEIUNHBIA TPOEKTOP, dKpaH. KOMIUIEKC TECTOBBIX 3alaHUM J1JIs
MPOBEJICHUS MPOMEKYTOUHBIX B PyOSKHBIX KOHTPOJIS;

3) Ilomemnienue misg XpaHeHHS W MPOPUIAKTUYECKOTO OOCIY)XKMBaHUS YYEOHOTO
obopynoBanus. OcHaiieHue: mkadbl A1 XpaHeHUs y4eOHO-METOINIEeCKONH JOKYMEHTAIINH,
y4eOHO-HaTJISAIHBIX TOCOOMH 1 ydeOHOoTro 000opynoBanus (aya. 293a);

4) TlomemeHuss IJII CaMOCTOSITENILHOW paboThl oOyuarommxcs. OcHaleHHE:
nepcoHaabHbIe KOMIbIOTEPHI ¢ makeToM MS Office u Beixogom B IHTEpHET U ¢ IOCTYIIOM B
ATEKTNOHHVIO MHOONDMATTHOHHO-00DAR0RATETRHVIO chetv VAnRencuTeta (avin394a. 2108).



IIpunoxenne 1
Y4yeOHO-MeTOoAHYEeCKOe 00ecnieYeHHe CAMOCTOATEILHOM PadoThl 00y4alOIIMXCs

[lo gucuumnuHe «MaremaTuka»  MpPelyCMOTpeHa  ayJuTOpHass U BHEAyJUTOpHAas
camocTosTelbHas paboTa 00yJarommxcs.

AynutopHas caMoCTOsITelIbHas padoTa CTYJEHTOB IPEANOoaraeT pelieHne KOHTPOJIbHBIX 3a7au
Ha MPAaKTUYECKUX 3aHATHSIX.

Ilpumepnuie ayoumophsvie KonmpoJivHole U npoeepounvie pavomul (AKP), a max xnce
unousuoyanvhole oomawnue 3aoanusa (U/13):

AKP: eapuanm mecma «Mampuubt u onpedeaumenu)

1. Ecrn A= -1 B= 2
.Ecn 4= o 4 2711 , TOrJla MaTpuiia

C = A-B wumeer Buf...

1) (—42]; 2) (—41}3) (_41};4) (4 -1).

2. Matpunia A umeert pasmep 3x4, marpunia B umeer pasmep 4x3, npu stom A-B=C . Toraa
matpuua C umeer pazmep

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

2 3 1
3.0Ompenemurens |0 b, O paseH...
¢, 0 ¢

1) 2b,c; +b,cy; 2) 2b,c5 —b,Cy;

3) —2b,c; —b,c;; 4) —2b,cy +bye;.

1 2 2 1 T T
4. Jlanbel MaTpunpl A = 1 _3 u B= 01 . Torga onpenenurens ‘B ~A‘,rne B -

TPAaHCIIOHWPOBaHHAA MaTpula, paBCH:

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

5. Anrebpanyeckoe JOTOTHEHHE JIIEMEHTa 8;3 MaTpUIbl |, [

w O »
N O N

1 pasmo
BHO...

1 P

4

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

a; 0 ag
6. Onpenenurens |[d,; a,, ay3| PaBeH...
a0 ag



1) - a22(5‘115‘33 - a31a13) .
2) - (a11a33 - a3la13); 3) ;833 —Az1d3;
4) a22(alla33 - a31313)-

7. OnpenenuTenb

2 0 0 0
6 1 0 0 pagen: 1)0; 2)-10; 3)6: 4)10.
7 0 -1 0
34 0 5
1l 4d4+a
8. Marpuia ) 6 HE UMeeT 0OpaTHOW MPU (¢ PABHOM...

1)1; 2)-1; 3)-7; 4)2
Ipumepnsiii BapuanT U3 «Cucrembl JIMHEHHBIX YPABHEHUI

3aganue 1. Pemuth cucreMy TUHEHHBIX YpaBHEHH METOI0M OOPAaTHOI MaTPHIIBL.

3x1 - sz + 6X3 = _7,

{ 5x1+8x2 +x3=2,
2x1+xZ_X3 = _5

3aganue 2. Pemuth cucreMy NTUHEHHBIX ypaBHeHUH 110 popmynam Kpamepa.

2x1 +3xy —X3+x, =5,
6x, +4x, +4x3+6x,=1,
3x; —xy —2x3 + x4 =1,
Xy +2xy +3x3+4x, =6;

3aganue 3. Pemuth cucreMy JIMHENHBIX YpaBHEHMM MeTo10M ["aycca.

2x1 +7XZ +3X3 +X4 :6,
3xq +5xy + 2x5 + 2x, =4,

Ox; +4xy + X3 +7x4 =2;

IIpumepnsiii Bapuant U/(3 «BexkTropHas aaredpa»

3ananme 1. /lana nupamuna ABCJl. CpenctBamMu BEKTOPHOM anredpsl HAlTH:
a) bl péoep A/l u BC; 0) yron mexxny pebpamu AB u C/l; ¢) miomans rpanu BCJL; 1) yron
mexay rpansimu ABC u ABJL; e) 00bém tetpasapa ABC/I, ecu A(0,1,0), B(4,2,0),C(-1,3,0),
J1(1,-2,4).

3ananmue 2. YcTaHOBHTE, SBIIAETCS JIM JaHHASI CUCTEMA BEKTOPOB JIMHEHHO 3aBUCHUMOM.
a(5-719),b(75-7),6(7-814);

Ipumepnsiii Bapuant U/[3 «Ananumuueckasn ceomempus 6 npoCmMpancnee)



5.

JlaHbl ypaBHEHHMSI JBYX CTOPOH Mapajienorpamma 2x—y+2=0, x+3y—-6=0 uU TOYka

nepeceuenuss  gmaroHaneii  O(-1; 4). CocraBuTh  ypaBHCHHS  JHAroHajci
napauiesiorpaMma.

Xx=3t-1
X—2y+2=3, .
bynyt nu npsimele |, : Y221 ,: Jy=4, JIeKaTh B OJTHOM I10cKOCTH?
- z=-2t

[lpu xakux 3HaueHHsX & ¥ D 1IockoCcTh ax—4y+bz-1=0 NEPHCHIAMKYISPHA MPSMOM,
npoxozsiei uepes ase Touku M, (0;42), M,(10;-2). [TocTpOUTH 3TY IIIOCKOCT.

Hamnmcarp mapameTpiyeckue u KaHOHUYECKUE YPABHCHHS MPSIMOH |, : Sx-y+9=0,
X+y—-2z=0.
7 X y z
Haiitu yron mexay miockoctsiMu 2X—y+32+5=0 wu 1% + 3 -1

AKP: «Komnaekcrole wucna»

1.

BemonHuTh  OEHCTBUS, TPEACTaBUTH  pe3ynbTarT B anreOpanueckoi  ¢opme

s 2i
(3-21)(4i-1)+ o1

N300pa3uTh Ha KOMIUIEKCHOW IIJIOCKOCTH W MPEICTaBUTh B TPUTOHOMETPHUYECKOW MU
HOKa3aTeNnbHOH opmax uucna: z, =—l; z, =1-1i; z; =-1+ J3i.

Boruncnute a) (2,)'°; 6) Bee 3HaueHus KopHs 3/Z; .

Pemmts ypaBuenus a) z2° —4z+8=0 6) Xx—y+ixy=i, X,y €R.

HOCTpOI/ITB Ha KOMIUIEKCHOM IIJIOCKOCTH MHOKECTBO TOYCK, YIAOBJICTBOPAIOIMIUX

COOTHOUIEHUIO ‘Z - Zi‘ <2

AKP: IIpumepnuiii gapuanm 0600uénnoz0 mecma no Mamemamu4ecKkomy anaiusy:

3
1. OGnacteio onpeneneHust QyHKIUKU Y =

SABJIICTCA CIICAYIOIIECEC MHOKECTBO TOYCK:

1) (—14;
2) (—141,
3) (~w-1)u(-14];
4) (~oo;-1)U(4540).

2. lim

X—>00

1)

3x% +2x-1

> paBeH
X —

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

3. [Ipoussoanas GyHKIMHU y = cos@ + x°) paBHa

1) —sin(6+x3) ; 2)—3x%sin(6+x°) ;

3) 3x*sin(6+x°); 4)XT:sin(6+X3)-



X+2,x<1,

) . Ykaxxute uncio b, npu Koropom gaHHas GyHKIHs
5-bx,x>1

4. lana ¢pyukmust T (X) = {

HenpepsiBHa Ha D(f):

1) TaKkoro 4mcia He CYIIECTBYET;

2) b=1;

3) b=2;

4) b=-2.
5 In x ' .
- f(x)=—Toraa f (1) paBHO:

e
1) 0 2) -2 3) 1; 4) &=L
€ e e
6. Borpaxcerne 9(@CSINX) pappo:
d(arccosx)
1) Topu |x<1;

2) -1mpu |x<1;

3) dxmpu |X<1;

4) 1-x° npu ‘X‘ <1.
7. YrioBoii koadduuuent kacarenbHol k mapabosne y = x? — 2X +3 B Touke ¢ abeuuccoit x =2
Pa Ben:

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

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

4) BO3pacraeT Ha [_ 37” + 2;;,(,_% + 27[/(}( eR

9. Unrerpan J' Jx .(x2 +1)dx paBeH:
7 3 7 3 7 3
1) 2x2:2524c; 2)-2x2-2x2.¢; ) x2+3x24c; 4 Lesc.
7 3 7 3 2 2 5

3
10. Beruucnute I f (x)dx, ecnu rpaduk pynkun y = f(X) m300pakeH Ha pHCYHKE:
-2

=i 4: 10.




2
11.nTerpan J'% paBeH:
X
1

1) In2-e; 2)0; 3) n2-1; 4) n2.

12. TInomans GUrypsl, OrpaHHYEHHOH THHAAME Y = X° +1, X=5 U OCSIMM KOOpPJMHAT,
paBHa:

1)0; 2)%; 3)-14;  4) %

Ilpumepnuiir éapuanm H/I3 «Hecobcmeennvie unmezpaivly
BbrancnnTs HecOOCTBEHHBIE MHTETPAJIbl IEPBOTO PoJa (UM YCTAHOBUTH UX PACXOIHUMOCTD)

+00 +0
In(x+1 dx

fnocey S

> (x+1) JoxF+2x+2
Borunicnuth HECOOCTBEHHBIE MHTETPAJIBI BTOPOTO poja (MM YCTAHOBUTh UX PACXOJAUMOCTD)

1
3 T xdx A j3x2+2dx
1 VX -1 ] 3 x?

HccnenoBaTrh CX0IMMOCTh HHTEIPAIOB
400
5, j
1

AKP: «Qoviknosennbvie ouggpepenyuanvrovle ypasHeHus»

dx.

dx
1+ %% e* -1

o

1. Haiitu obiiee pemenne nuddepeHImaibHOro ypaBHEHUS :
1) y"xInx=y",2) (L+x*)y"+2xy’ =12x°.
y" =2sin®ycosy

T, :
y==.y0=1
3. Haiitu o6mee pemenue nuddepeHuanbHOro ypaBHeHus (B IpUMepe 1) PElIuTh 3a/1a4y
Komm):
1) y"—2y'+y=xe* 9y ¥'+4y' +5y= x?
3) y"' —4y" +5y' =6x* +2x-5, 4) y"' +2y" -3y =(8x+6)e*,
5) y"—4y'+4y=e”*(cosx+3sin x), 6) y" —64y’ =128cos8x —64e®*,
) y"+y=1/sin x
y(r!12)=1,y(xl2)=nl2
4. Pemnte cucremy 1Y nepBoro nopsiika 1Bymsi ciocod0aMu - MOJCTaHOBKH U METOJI0M Ditepa
y' =2x-5y+e'
X' =y—6x+e™

2. Haiitu pemenue 3anaun Komu:

Ilpumepnuwiir eapuanm H/[3 «Cnyuaiinvie eauyunply

1. Onun pa3 OpomeHsl Be wurpaidbHble KocTu. CiydaiiHas BenuumHa X -
CyMMa OYKOB, BBINABIIMX Ha BepxXHUX TIpaHAXx. CoCTaBUTH psi  pacupeneseHus



MATEMATHUYCCKOEC OXHUIAaHHUEC U

JTAaHHOW CJIy4YalHOM BEJIWYHWHBI, BBIYUCIUTL €6
JUCIIEPCHIO.
2. Jan psg pacnpeneneHuss JUCKPETHOH CirydaitHOM
BEeIIMYMHBI X
X 4 6 8 10
2
P 0,4 0,2 c
0,1 0,1

Haitn 3HadyeHMe mapamerpa «C». BBIYMCIUTbL MAaTEMATHYECKOE  OKHUIAHUE,
CpeaHee KBaJpaTHUYECKOE OTKIOHEHHE ciy4aiiHoil BenwmumHbl X. Iloctpouts rpaduk
(GyHKLIMU pacrnpefereHus W MHOTOYIOJIbHUK pacnperneneHus. Hailtu BeposTHOCTB
TOrO, 4YTO Ciy4yaiHas BeJMuMHa X HE MPEBOCXOAUT 3.

3. CuyuaiiHas BenuuumHa X 3a7aHa cBoed (QyHKUMEH pacnpeneneHus

X-1

%-e , x<lI;

F(x)= Yol

l—leT, x=>1.
2

Haiitu nnotHocts pacnpenenenus. [loctpouts rpaduku QyHKUIMH U
IJIOTHOCTU paclpenefieHrs. BbIYMCIUTh MaTEeMaTHYECKOE OXXKHIAHME M JHUCIIEPCHUIO.
4. CnyuyaitHas BenuuuHa X TOAYMHEHA 3aKOHY paCHpENeNieHUs C IJIOTHOCTBIO:

0, x<0;
JO=_& s
(1+x%)?

Haiitu 3Hauenuwe mnapamerpa «a», (QYHKIMIO paclpeaeieHusi, ONpeleauTh

MaTeMaTHYeCcKoe
BenmunHa X Tmonamaer B mpomexytok (0, 2).

5.

OXXHOaHHUC,

(X, ¥):

N 40 60
20
10 3a a 0
20 2a 4a 2a
30 a 2a 5a

Haiitu: napamMeTp «a»; MATCMAaTHYCCKUC

JTUCTIEPCUN

2
o,,

2,
O'y,

AUCHICPCUI0 U BCPOATHOCTH

TOro, 4YTO CJIy4 aMiHas

I[aHa Ta6J'II/II_[a, Ompeaciiromas 3aKOH pPacHpCACIICHUSA CHUCTCMBIL CJ'Iy‘IElfIHLIX
BCJIIMYHUH

OXMIOAHUA m,, m,, ;

KOA(p(UIMEHT KOppesuun

I"xy.

v

Ilpumepnwiii éapuanm H/[3 «Oopabomka cmamucmuueckux oannwvix. Uccneoosanue
CIamucmu4ecKux 3aUcumMocmeit)

I[aH CTaTUCTUYECKHUIM pAx (I/ICXOIIHLIC 3HA4YCHUA BCJ'II/I‘-II/IH)

X Y X Y X Y X v X v
384 | 18,7 40,7 | 24 | 303 | 18 | 273 | 251 | 22 21
40,2 | 11,7 | 50,8 9 284 1157 | 38 | 206 | 32 | 286
241 1209 | 382 | 228 | 476 | 113 | 52,8 | 152 | 19,5 | 19,7
3251224 36 198|303 | 213 | 48 | 245 | 46 | 20,3
25 | 295|357 153|305 |278 | 26 |28,7| 278|155
381 | 196 | 343 | 20,7 | 48,7 | 115 | 325 | 28 | 352 | 30,7
16,8 | 32,2 | 438 | 13 | 168 | 183 | 57,1 | 29 | 416 | 182




28,8 | 29,7 | 355 | 24 | 239|202 | 40 | 238 | 425 | 153

471 | 147 | 459 | 24 | 543 | 142 | 50,7 | 159 | 329 | 225

50,1 1159293 | 219|608 | 272 | 586 | 93 | 356 | 22,7

302 | 25 | 542 142|214 198|401 | 174 | 47 | 173

36,9 | 232598 | 61 | 384 | 23 | 344 234|314 (302

366 | 79 | 322|223 | 46,8 | 205 | 53,7 | 124 | 28,2 | 30

38 | 154 | 52 6,1 | 238|183 | 42,1 | 2855 | 33,7 | 19,8

55 11 | 312 | 242 | 379 | 326 | 43 | 20,2 | 276 | 185

16,2 | 252 | 512 | 142 | 30,6 | 21,5 | 23,5 | 146 | 36,8 | 10,7

49,7 1159 | 322 | 204 | 37 | 245|329 | 258 | 455 | 148

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

423 119,71 415 | 108 | 419 | 146 | 423 | 235 | 258 | 274

357 11191412 | 98 | 341 | 263|588 | 92 | 392|175

1) Ilo naHHBIM OLIEHUTE T€HEpaJIbHbIE TapaMETPhl: HAWIUTE CPEAHEE, AUCIIEPCHIO,
cpeaHee KBaJpaTUYHOE OTKJIOHEHUE, aCUMMETPUIO, KCIIECC, MOy, Meinany, Ko3dduuueHt
BapHallny JUIs NPU3HAKoB X 1 Y.

2) Ilo naHHBIM NPOBECTU CTATUCTHUYECKYIO IPOBEPKY CTATUCTUUYECKON TUIIOTE3BI O
HOPMaJIbHOM PAacIpeAeIeHUN U3MEPSIEMOT0 IIPU3HAKA 110 CIETYIOIUM KPUTEPUSIM: a) KPUTEPHUIO
[upcona 2 (ypoBeHb 3HAYMMOCTH TIPHHATH paBHEIM 0.05)., 6) KpUTEPHIO
Konmoroposa-CmupHoBa. B ciydyae npuHATHS THIOTE3bI 0 HOPMAJIBLHOCTH pacipeeeHUs HauTh
JIOBEPUTENIbHBIE HHTEPBAJIBI Il MATEMATUYECKOT0 OXKHUIAHUS U CPEHETO KBAJPaTUYHOIO
OTKJIOHEHUS NpH ypoBHE Haa&xHocTH 0.95.

3) HaiiTi ucripaBIeHHBIN KOPPEISIUOHHBIA MOMEHT U KO3 (PHUIIMEHT KOPPENSIIH.
[TpoBepuTh runore3y o HezaBUCUMOCTH Npu3HakoB X U Y (YpOBEHb 3HAUUMOCTH NPHUHATH
paBubiM 0.05). PaccunTars K03 dunmeHTsl uHelHOM perpeccun (X Ha Y wmim Y Ha X).
ITpoBepuTh 3HAUMMOCTB YpaBHEHMs perpeccuu. HaliTu 1oBepUTENbHBIE HHTEPBAIIBI IS
KO3 PUITMEHTOB KOPPETSAIUU U JTUHEHHOU perpeccun (rpu ypoBHe HaaéxkHocTh 0.95).

4) Iloctpouts none koppensuuii Benuuud X u Y. M Ha 3TOM *e rpaduke nocTpouTh
JMHHUIO perpeccut. J[aTh CMBICIOBYIO HHTEPIPETALNIO KOAPPHUIIMEHTOB YpaBHEHUS PETPECCUU.
OueHuTh ero NPUroAHOCTH JJISl aHATUTUYECKUX PACUETOB.

IIpumepnsiii Bapuant TP «Cnyuaiinvle codvimusny (munogoi pacuém)

3apaua 1. Bpocarorcs nBe urpanbHblie KocTi. OnpeneanTb BepoSTHOCTb TOT0, UTO: a) CyMMa
YHUCiIa OYKOB HE TTPEBOCXOIUT 3; 0) MPOM3BEACHUE YHUCIIa OUKOB HE MPEBOCXOUT 3; B)
IPOM3BEACHUE YUCIIa OYKOB JIEJIUTCS Ha 3.

3agaua 2. Cpemu 10 noTtepeitHpIx OmeToB 6 BEIMTPHIIHBIX. Haynauy B3sum 4 Ounera.
OnpenenuTb BEpOATHOCTb TOTO, YTO CPEId HUX 2 BBIUTPHILIIHBIX.

3agaya 3.  MomeHTHI Hauana JByX COOBITHI Hay/auyy pacrpeaeseHbl B IPOMEXYTKE
Bpemenu oT 9:00 no 10:00. Oxno u3 coObituit amurces 10 MuH., qpyroe — 10 mun. OnpenenuTsb
BEPOSATHOCTH TOTO, UTO :a) COOBITUS «IIEPEKPBIBAIOTCS» BO BPEMEHU; 0) «He
NEePEPKPHIBAIOTCSY.

3anaua 4. B aByx maptusix 71 % u 47 % noOpokadecTBEHHBIX U3/IETUI COOTBETCTBEHHO.
Haynauy BOuparoT o oJHOMyY U3JIENINI0 U3 Kax 101 napTuu. KakoBa BeposITHOCTh OOHAPYKUTh
CpenM HHX: a) XOTs ObI OHO OpaKoBaHHOE; 0) Ba OpaKOBaHHBIX; B) OJTHO TOOPOKAUYECTBEHHOE U
oJ1HO OpakoBaHHOE?

3agaya 5. BeposaTHOCTH TOTO, UTO L€ MOPAXKEHA IIPH OJTHOM BBICTPEJIE ITEPBBIM CTPEIKOM,
pasna 0,61, Bropbm — 0,55 . IlepBsiii caenan 2, BTopoit — 3 BeicTpena. OnpeaenuTh BEpoITHOCTh
TOT0, YTO 1€JIb HE MOPaXKEHA.

3agaua 6. B mepBoii ypue 4 6enbix 1 1 uepHsbIif  111ap, BO BTOPO# -2 6embIX U 5 uepHbIX. U3
TIEPBOIl BO BTOPYIO MEPEIIOKEHO 3 MIApOB. 3aTEM U3 BTOPOU YPHBI U3BJICUCH OJMH IIap.
OnpenenuTb BEpOATHOCTH TOTO, YTO BHIOPAHHBIN U3 BTOPOM YpHBI I1ap — OebIil.



3agauya 7. B marasuH moCTynaroT OJHOTHITHBIEC U3CIHUS C TPEX 3aBOOB, IPHUEM I-i 3aBOJI
nocrasisger Mi% u3nenuit (1=1, 2, 3). Cpeau uzaenuii i-ro 3aBona Ni% nepBocopTHbIX. KyruieHo
onHo u3zaenue. OHO OKa3alIoCch MEPBOCOPTHBIM. ONPENeIUTh BEPOITHOCTh TOTO, YTO KYIUIEHHOE
U3JIeNIME BBIMYIICHO |-M 3aBogoM. M1=50, m;=30, m3=20, n1=70, n,=80, n3=90, j=1.

3apaua 8. BeposATHOCTH BBIMTpHIIIA B JIOTEpEro Ha oauH Owmiet paBHa 0,3. Kymueno 10
owieroB. HaliTu HauBeposTHEIIEE YUCIIO BHIMTPABIIMX OMIIETOB U COOTBETCTBYIOILYIO
BEPOSATHOCTb.

3agaua 9. BeposrHocts «c60s» B paboTe TeneOHHOM CTAaHIIUHU MPH KaXKIOM BBI30BE paBHA
p=0,02. [Toctymmio 1000 Be130BOB. OnIpeieTuTh BEPOSTHOCTD 7 «COOEBY.

3agauya 10. BeposTHOCTH HACTYIUIEHUSI HEKOTOPOTO COOBITUS B KaxkaoM u3 100
HEe3aBUCHUMBIX ucnbITanui paBHa p=0,8. Onpenenuts BEpOSTHOCTH TOTO, UTO YUCIO M
HACTYIUICHHUI COOBITHS YIOBJICTBOPSET CICAYIOIIEMY HepaBeHCTBY:  k; < m < k,; k1=80,
k2=90.



Hpuioxenne 2

OIIeHO‘lHI:Ie cpeacrea AJisi MIPpOBEACHUSA HpOMe)KyTO‘lHOﬁ aTrTreCralum

a) HJ'IaHI/IpyeMLIe pe3yJbTaThbl Oﬁy‘leHI/lﬂ U OICHOYHBIC CPEeACTBA AJIA IPOBCACHUSA HpOMe)KyTO‘lHOﬁ aTrecranum:

Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHIIUHU

OneHouHbIE CpeJICTBA

OIIK-1: CniocoGeH NpuMeHsITh eCTeCTBEHHOHAYYHbIE M 00LleMHKeHePHbIe 3HAHHUSA, METOAbl MATEMATHYECKOI0 AHAJIN3a U MO/IeTUPOBAHUSA B
npodeccCHOHAIBLHOM 1esITeJIbHOCTH;

OIIK-1.1

Pemiaer crannaptHeie
npoeccuoHaNIbHBIE 3a/1a4H C
IPUMEHEHHEM OOILENHKEHEPHBIX
3HaHUHI

N

©

10.
11.
12.

13.

Bnaoeem ocnognvim cooepicanuem OucyunIunbl 6 pamKax ciedyruiux meopemuieckKux
60npPOCOE:

Marpuiisl. [lelicTBusa HaQ MaTpULAMH.

Omnpeaenureny MaTpuUL, UX CBOICTBa (JIOOBIE /1Ba C JOK-BOM).

Mumnop, anredpandeckoe JONOJHEHNE. Bpluncienue onpenenuress pasiokeHUEM 0 CTPOKe
(cTonOIry), MOHMKEHUEM MOPSIJIKA.

OOparnast maTpuila, TeOpeMa O CYIIECTBOBAHMM M €IUHCTBEHHOCTH OOPAaTHOW MAaTPHIIBI
(ToK-BO).

DOneMeHTapHble NpeoOpa3oBaHUs MaTpull. OKBUBAJEHTHbIE MaTpullbl. PaHr MaTpuiibl.
CoiicTBa panra. Teopema 0 paHrax SKBUBaJI€HTHBIX MaTpHll (0e3 JOK-Ba).

Crynenuatas marpuna. Teopema o paHre CTyleH4aToi MaTpuisl (10K-BO).

Cuctembl nuHEWHBIX anreOpanueckux ypaBHeHuil (CJIAY) (ompeneneHus:: COBMECTHOH,
HecoBmecTHOM CJIAY, pemenust CJIAY). YcnoBus copmectHoct CJIAY.

Marpuunas 3anuch CJIAY. Pemenne CJIAY ¢ nomoribio 0OpaTHON MaTpHILIbI.

®opmynsl Kpamepa (BbiBO).

Omnpenenennsie u Heonpenenenusie CJIAY. Meroa I'aycca.

Onuopoansie CJIAY. @yHnaMeHTanbHasg CUCTEMA PEIICHUM.

Bekropsl. JIuneliHble onepaunuy Haj BeKTopaMu. KosmMHeapHble 1 KOMIUIAHApHBIE BEKTOPBI.
Jlenenue oTpe3ka B JaHHOM OTHOIIICHUHU.

CkayiipHOE TIPOM3BEACHHME BEKTOPOB, €r0 CBOMCTBA. YIOJ MEXAY BEKTOpaMH. Y CIOBHE

NECPpUCHAUKYIIIPHOCTH IBYX BCKTOPOB. HpOCKHI/IH BCKTOpa d Ha BEKTOP b . Mexanuueckuii
CMBICJI CKAJIAIPHOTO IPOU3BCACHUS.




Kon WHauKaTop AOCTHKEHUS

OneHouHbIE CpeCTBA
MHIIKATOpa KOMITETECHIHH

14. CkansapHoe npou3BecHUE B Oa3uce i, jk (BBIBO).

15. BektopHoe nMpou3BeIeHHE BEKTOPOB, €ro CBOMCTBA. ['eoMeTpuUecKrii 1 MEXaHUUECKHUI CMBICIT
BEKTOPHOI'O IMPOU3BE/ICHUA. Y CIOBUE KOJUIMHEAPHOCTH JIByX BEKTOPOB.
16. BexTopHoe npousBeneHue B 6asuce i, j,k (BBIBON).

17. CmemiaHHO€E MTPOU3BEICHNE BEKTOPOB, €r0 CBOMCTBA. | €OMETPUUECKHIT CMBICII CMEIIAHHOTO
MIPOU3BEACHUA. Y CIIOBUE KOMIIAHAPHOCTH TPEX BEKTOPOB.

18. CMemmaHHOe pon3BeIeHNe B 6asuce i, j,k (BBIBO).

19. YpaBHenue npsamoii Ha mmockocT. CriocoOs! 3aanust. OCHOBHBIE 3aauu.

20. YpaBHeHue mIockocTu B mpoctpancTse. CriocoOwl 3aanus. OCHOBHEIC 3a/1a4H.

21. YpaBHeHue npsAMoii B mpoctpanctse. [IpsMas u niaockocTs B ipocTpaHcTBe. OCHOBHBIE 331a4H.

22. ®yuknus. CriocoOsl 3amanus. O6macTs onpenencaus. OCHOBHBIC dJIEMEHTapHbIC (PYHKIIMH, UX
CBOMCTBA, rpauKU.

23.TIpenen ¢pyaknum B Touke. [Ipenen ¢pynkmmun B 6eckoHeyHOCTH. OTHOCTOPOHHHE TIPEIEITBI.

24.beckoHE4HO Maible U OECKOHEUHO 0oJblue (PyHKINH, CBA3b MEKIy HUMU. CBOMCTBa
0ECKOHEYHO MabIX (PYHKIIHH.

25.Teopemsl 0 nipeaenax. PackpeiTe HeonpeaeaIeHHOCTEH.

26.3amMevaTeNbHbIC TPEICIBI.

27.CpaBHeHMe O€CKOHEUYHO MalbIX (PYHKIMNA. DKBUBAJIEHTHbIE OECKOHEYHO Majible (yHKLIUHU U
OCHOBHEBIE TEOPEMBI O HUX. [I[pUMeHeHNe K BRIYMCIICHUIO TIPEIETIOB.

28.HempepbIBHOCTh (yHKIIMU B TOUKe. TOYKH pa3pbiBa U UX Kiaccu(UKaLus.

29.OcHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (HyHKIMAX. CBOHCTBA (DYHKIMI HEMPEPHIBHBIX HA
OTpe3Ke.

30.TIponsBoaHas HyHKIMH, €€ TEOMETPHUECKUI U (PU3NIECKHIA CMBICIT.

31. YpaBHeHus KacateabHON U HopManu K kpuBoil. [luddeperurpyemMocts GyHKINU B TOUKE.

32.TIpon3BoHAs CYMMBI, pa3HOCTH, TPOU3BEACHNUS, YacTHOTO GyHKIWH. [Ipon3BOIHAS CTIOKHOHN 1
oOpaTHON (yHKIHH.

33. IuddepennmpoBanre HESIBHBIX U MTapaMeTPUUYECKH 3a1aHHbIX (yHKIHH. Jlorapudmudeckoe
muddepeHIpoBaHue.

34.TIpon3BOHBIE BBICIIIUX MOPSIKOB.

35. luddepennman pynkuun. I'eomerprueckuii cMmpica nuddepenimana. OCHOBHbIE TEOPEMBI O




Kon
WHIUKaTOpa

Nupukatop AoCTHXKEHUS
KOMIIETEHIIUHU

OneHouHbIE CpeCTBA

muddepeHnmranax.

36.IIpumenenue nuddepenimana K MPUOTUKCHHBIM BEIYUCICHUSIM.

37.0cHoBHBIE TeopeMbl nuddepenimanbHoro ucunciaeHus: Poms, Jlarpamxka n Komm.
38.1Ipasuio JlonuTans.

39. YcnoBust MOHOTOHHOCTH (PyHKIMN. DKcTpemyMbl pyHKuuii. HeoOxoaumoe u joctatogHoe

YCIIOBHS DKCTpEeMyMa (PYHKIINH.

40.HaubosbI1ee u HauMeHblllee 3Ha4eHUs (PYHKIIUU Ha OTpE3Ke.
41.Beimykiiocts rpaduka pyHkuuu. Touku nepern6a. Heo6xommumoe 1 10CTaTOYHOE YCIOBHS

TOYEK meperuoa.

42. AcumntoThl rpaduka GyHKINH.

43.
44,
45,
46.
47.
48.
49.
50.

51.
52.
53.

54,
55.
56.
S7.

58.
59.

IlepBooOpasnas. HeomnpeneneHHblil HHTErpaj u ero cBoiicTa. Tabauia OCHOBHBIX MHTETPAJIOB.
OcCHOBHbIE METO/Ibl UHTETPUPOBAHUS: 3aMEHA IIEPEMEHHON U MHTETPUPOBAHUE 10 YACTSM.
WuTerpupoBanue paliMOHAIbHBIX (QYHKIHH.

WHuTerpupoBanre TPUrOHOMETPUYECKUX (PYHKIIHH.

WuTerpupoBanue UppaliOHAIBHBIX (DYHKIHUIA.

OnpeneneHHblil HHTErpaj Kak Mpeied UHTErpalbHOW CyMMBI, €T0 CBOMCTBA.

®opmyna HetoToHa — JleiibHuna. OCHOBHBIE CBOWCTBA ONPEAEICHHOTO UHTErpaa.
Brruuciienue onpeneaeHHOro HHTerpaiga (3aMeHa NepeMEeHHOM, HHTErpUPOBaHKUE IO YacCTsIM).
WHTerpupoBaHre 4YeTHBIX U HEUETHBIX (QYHKIIMI B CHMMETPUUHBIX ITpeienax.

Heco6cTBeHHBIE MHTETPAIBI.

I'eomeTpuueckue u puznyeckue NpUIOKEHHUS ONPeIEeICHHOI0 HHTETpaa.

Ob6nacte onpenenenus OHII. Ilpenen, HenpepriBHOCTH. CBoOMCcTBA (QYHKIMA, HENPEPHIBHBIX B
OTrpaHMYEHHOW 3aMKHYTOM 00J1acTH.

YacTHbIe IPOU3BOIHBIE IIEPBOIO MOPSAKA, UX T€OMETPUUECKOE UCTOJIIKOBAHUE.

YacTHbIe TPOU3BOJHBIE BBICIINX MOPSIKOB.

HuddeperunpyemMocTs 1 MOTHBIN A depeHuan GyHKIuM.

[Ipumenenue nonHoro AuddepeHunana K NpuOIMKEeHHbIM BbIUUCICHUAM. Juddepenunanst
BBICIIIUX TOPSAKOB.

[IpousBonHas cnoxuoi ¢pyHkiuu. [lonHas nponsBoHast.

WuBapuanTHOCTH (hopMBI OJTHOTO AuddepeHuana.




Kon
WHIUKaTOpa

Nupukatop AoCTHXKEHUS
KOMIIETEHIIUHU

OneHouHbIE CpeCTBA

60. luddepennupoBanue HeIBHOU (DYHKITHH.

61. KacatenpHast MI0CKOCTh U HOPMaJb K TOBEPXHOCTH.

62. DxcTpeMyM (QyHKLUU IBYX NepeMeHHbIX. Heo0xoauMoe 1 10CTaTouHOe yCI0BUE SKCTPEMYMA.
63. YcnoBHbIN dKcTpeMyM. Meroa MHOKUTeNeH Jlarpamka.

64. HauOonpliiee 1 HauMEHbIIIee 3HAYeHUS PYHKIIMH B 3aMKHYTOH 00JI1acTH.

65. luddepennmanpapie ypaBHEHHS IEPBOTO MOPSIKA M METO/IbI MX PEIICHUSI.
66. Pelienne  MHEHHBIX  OJHOPOAHBIX  ypaBHEHMM N-oro mopsaka ¢
KOd(PHUIHEHTAMH.

PemreHne JMHEHHBIX HEOJHOPOIAHBIX  YPaBHEHUMU
KOX(PUIHEHTAMH.

Cuctemsl tuddepeHynanbHbIX YPaBHEHUN U METOABI UX PEeIICHUs

OcHOBHBIE TIOHSTHS TCOPUH BEPOSTHOCTEH: UCIIBITAHUE, COOBITHE, BEPOSITHOCTD COOBITHSI.
JlelicTBus HasK COOBITUAMH. ANreOpa COOBITHI.

TeopeMsl CII0KEHUS U YMHOKEHHSI BEPOSATHOCTEN.

®opmyna nonHoi BepoaTHocTU. PopMmyina beneca.

[TocnenoBarenbHOCTE HE3ABUCUMBIX HCTIbITaHUN. DopMyita bepHysuim.

CriyuaiiHble BEJIMYNHBI, UX BUJBIL.

Pan pacnpenenenus. dynkuus pacnpenencHus, ee cBoucrsa. ImoTHOCTE pacmpenencHus,
CBOMCTBA.

UucnoBble XapaKTEPUCTUKU CIy4alHBIX BEIMYMH: MATEMaTHYECKOE OXHUAAHMUE, TUCIEPCHUS,
CpellHee KBapaTHIeCKOe OTKIIOHEHHE.

HopmainbHblii 3aK0H paclpeneneHus Cly4ailHON BEJIMYUHBI.

Cucremsl caydallHBIX BEJIMYMH. 3aKOH paclpeaesieHus. UNCIIoBbIE XapaKTepUCTUKH CUCTEMBI
CJIY4alHbIX BEJTUYHMH. 3aBUCUMOCTb CJIyYalHBIX BEJIMYMH.

INOCTOAHHBIMHA

67. N-oro ToOpsiAKa C IOCTOSHHBIMH
68.
69.
70.
71.
72.
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76.

77.
78.

OIIK-1.2

IIpumenser
MOJIECJINPOBAHUSA
MaTe€MaTU4eCcKoro  aHalau3a
penieHus 3a1a4
npodecCHOHATBHOMN e TETbHOCTH

METOBI

n

JUTSL

B

Hpumepnble npakmuueckue 3a0aHus 015 IK3AMEHOE.

1. Beruuciaure npeaens:
_— 4 . i — —
a) lim 1+4x—X m 3x-arcsin 2X ' B) [im V2x -1 x@.

5 i
x> X 4 3% + 2x* x>0 COS X — C0S°> X o3y




Kon WHauKaTop AOCTHKEHUS

OneHouHbIE CpeCTBA
MHIIKATOpa KOMITETECHIHH

X =ctg2t,
y = In(sin 2t)
3. Haiftn sKcTpeMyM (GyHKIME ¥ Touku neperunda Yy = x* —4x3 —48x% +6x—9

2. Haiinure j—y i QyHKUIMN: a) y = et 0) {
X

4. HaiiTu HeonpeieIEHHBI  MHTETPaJL: a) f sin 3x-cos 5xdx, 0) | 1-cosx . B) I(2x+5)-exdx.
(x=sinx)*

xdx .
2 \/x2+5

1
6. BeruncauTh onpeeIeHHbIN HHTETpall J’ 4x - arcsin xdx -
0

V20
5. BbrunciauTs onpeeneHHblii HHTErpai I

7. Haiitu 1uiomans (GUIypbl, OrpaHUYEHHOM JMHHAMU: X =4, y2 =4X.

_ / _y2 _ 2 _ 3
8. Haiitu 1 mocTpouTh 007aCTh OnpeieneHus GyHKIUU U=y9-x"—y" +(x-Yy) .

o . 3 :
9. Haiitu momueii muddepennman  GyHkunu: z=x"Iny—sin2xy.
10. Haiitu uacTHBle NPOU3BOJHBIE MEPBOTO MOpsAKA (YHKIUH:

z =5x°y° +In(x+4y).

11. HamucaTh ypaBHEHHE KacaTe/bHOM MIOCKOCTH ¥ HOPMAIH K TIOBEPXHOCTH Z =+/X° +Yy’ B
touke (3, 4, 5).
12. UccnenoBath Ha 3KCTpeMyM pyHKIU0 Z = — 2Xy + 4y3
13. Pemmre 3anauy Komm: ycos? xdy = (y2 +1)dx, y(0)=0.
14. Tlpu nocraBke ¢ 3aBoja Ha 0azy 1000 paaMoOnpUEMHMKOB, y 55 BBIIUIM U3 CTPOA

namnbl. HailTu BEpOSITHOCTB TOTO, UTO B3AThIM HayJady NPUEMHHUK Oy/1eT UCTIPaBHbIM.

15. TlsaTHAAIATH PK3aMEHAITMOHHBIX OMJIETOB COIEPIKAT O 2 BOIIPOCA, KOTOPHIE HE TTIOBTOPSIOTCS,
AK3aMEHYIOUIUIICS 3HAET TONBKO 25 BompocoB. HailTu BEpOSITHOCTH TOTO, YTO DK3aMEH OYJeT claH,
€CJIM JJI 3TOr0 JOCTaTOYHO OTBETUTH HA J[BA BOIPOCA OJIHOTO OUjIeTa.

16. IIpuHIMaeM BEpOSITHOCTH POKJIECHUSI MAJIbYMKa U JIEBOUYKHU paBHbIMHU. HaliTH BEpOsSTHOCTH
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TOTO, 4TO cpeu 10 HOBOPOXKIECHHBIX 6 OKAXKYTCS MAIbYHMKAMH.
17. lan 3aKoH pacnpenesieHus JUCKPETHOM CllydyallHOM BEJTUYMHBIL:

x: 110 | 120 | 130 | 140 | 150
p: 101 ]02 |03 |02 |02
BBIUUCIIUTh €€ MATEMaTHUECKOE OJKUIaHUE, TUCIIEPCHIO U CPEIHEE KBAJAPATHUECKOE OTKIOHCHHE.
18. Jlana ¢yHkius pactipeaeneHus: HempepbIBHON ClIydyalHON BETUYHHBI X

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

Haiitu motHocTh pactpenencuus f(X), moctpouts ee rpaduk, BEpOSTHOCTH MO aHUS B
3aIaHHBIN

untepsan [0,5; 2], Mx, Dx, ©x.

19. 3agano pacnpeneneHne BEpPOSITHOCTEH JUCKPETHOM IBYMEPHOH CITy4aifHOM BETMYNHBIL:

HaiiTu 3akoHBI pacnipeiesieHus: COCTaBISIONINX, KO3PPUIMEHT KOPPESAILUU
20. ITo BeIOOpKE TTpH 3aaHHOM ypoBHE 3HaunMoctu o = 0,05 mpoBepuTs o kpureputo [lupcona

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

THUIIOTE3Yy O HOPMAJIbHOM PACHIPCACIICHUN reHepanLHoﬁ COBOKYITHOCTH. B CJlIy4ac MpUHATHA

TUIIOTE3bI O HOPMAJIBHOM PACHIpCACICHUN HaWTH AOBCPUTCIIBHBIC HHTCPBAJIbI IJIs

MaTeMaTUYECKOT0 OKUJAHUsI d W CPEIHErO KBAJIPATUYECKOTO OTKJIOHEHUS G MpHU YPOBHE
HaJexHOCTH ¥ =1—a

X.

4

7

10

13

16

19

22

25

n.

6

11

14

22

20

13

9

5

21. VI3 HopManbHOM reHepalbHOI COBOKYITHOCTH M3BleueHa Bribopka o0bema N =15
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133,
134,
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Tpebyercs nipu yposHe 3Haunmoctd ¢ = 0,05 mposeputs HyneBYI0 THIOTE3y H, :o? =o? =55,
TNIPHHSAB B KA4€CTBE KOHKypHpYytomel runotess: a) H, o’ #55,6) H, :0? >55 uim H, :6? <55

B 3aBHCHMOCTH OT TIOJy4eHHOTO 3HAYCHHS O .

Ilpumepnule npuknaonvle 3a0auu u 3a0aHUs

3agaua 1. IIpomaBer MOKET 3aKyNUTH OT 1 710 5 GUJIETOB Ha CIIEKTAKJIb 110 11eHe 100 py6. u npoaats nepes
cnekrakieM 1o 200 py0. kaxaprii. CocTaBUTh MaTPHUILY BEIPYYKH IPOJABIA B 3aBUCHMOCTH OT KOJMYECTBA
KYIUICHHBIX UM OHMJICTOB (CTPOKA MaTPHIIbI) U OT PE3YJIbTAaTOB MPOJaKH (CTONOEI] MaTPHIIBI).

3agauya 2.
Hmerotca nannbie 0 paboTe CHCTEMBI HECKONBKMX OTpaciied B

TNIPOLJIOM TIepHOJie M IIaH BBINYCKa KOHEYHOH NpoayKkuuu Y, B Oyayuiem
nepuoze (yci. AeH. en.):

Om- Tlompebenue Yucmas npodyx- IThan
pacae 1 11 yus £

I 80 120 300 350

11 70 30 200 300

Haitn MaTpuubl NpAMBIX W NOJHBIX 3aTpaT, @ TaKXkKe BbIYCK BaJOBOH
MPOAYKLUHA B TUIAHOBOM TMepHojJe, oOecTednBaloIlel BBIMYCK KOHEUHOM
NPOAYKLUHMH Y.
Sanaqa 3. 3aBUCUMOCTD IMyTHU OT BPECMCHU IIPpU HpHMOJ’IHHCﬁHOM JABMXXCHHUH TOYKHU 3a4aCTCA

1
YpaBHEHUEM S = §t3 +2t?-3,rme S — myTh BM, a t — BpeMs B . BeumcinTe ee CKOpocTh I

YCKOpeHHe B MOMEHT BpemeHu t =4cC.
3agaua 4. [ u3yyeHus: KOJIMYECTBEHHOTO IIpU3HaKa X W3 reHepalibHOM COBOKYITHOCTH
U3BJIeYEHa BHIOOpKA X;,:--, X, oObema N, umeromas 1aHHOE CTATUCTUYECKOE pacipeiesieHHeE.
1). IlocTpoliTe MOTUTOH YaCTOT.
2). IlocTpoiite SMIupruyecKkyto GYHKIHIO pacipeaesIeHus..
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3). [TocTpoiiTe TUCTOrpaMMy OTHOCUTEIBHBIX YacTOT.
4). HaiinuTe BbIOOpOYHOE cpefiHee X , BbIOOpouHyIo aucnepcuto D, , BBIOopodHOE cpeHee

2
KBaApaTU4CCKOC OTKIIOHCHUC © ,, HCIIPABJICHHYIO JHUCIICPCHIO S” M HCHPABJICHHOC CpeaHEe

KBaJ[paTUYECKOE OTKJIOHCHHUE S .

5). Ilpu naHHOM YpOBHE 3HAUMMOCTH O, IpOBephTE MO Kputeputo [lupcona runoresy o
HOPMAJIBHOM pPacIpe/ielIiCHHU TeHePaTIbHON COBOKYITHOCTH.

6). B ciydae npuHSATHS TUIIOTE3bI O HOPMAIILHOM PACIPECIICHHH HANINTE TOBEPUTEIbHBIC
MHTEPBAJIBI U1 MATEMAaTUYECKOTO OXKUIAHUS d W CPEIHEr0 KBaJPaTHYeCKOTrO0 OTKIOHCHUS G
[pU TaHHOM ypoBHE HajgexHoctd Y =1— o . ([Ipunsars o = 0,01).

X; 9 13 17 21 25 29 33 37

n, 5 10 19 23 25 19 12 7




0) Ilopsaok mpoBeaeHUsI MPOMEKYTOUHON ATTECTALMM, MOKA3aTeJd U KPUTEPUH
OLlCHUBAHMUSL:

[TpomexxyTouHast aTTecTalus Mo JUCHHUILTUHE «MaTreMaTrukay BKIIYACT TEOPETHICCKHE
BOIIPOCHI, TO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUSI OOYUYAIOIIMMUCS 3HAHUH, M TIPAKTUYECKUE
3a/1aHusl, BBISBISIIOIINE CTENIEHb COOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, MPOBOIUTCS B (hopMe
sk3ameHa (1 u 3 cemecTpsl) u 3auéTa (2 cemecTp).

KpureprieM TOdIyd4eHUS «3a4TE€HO» CIY)KUT BBIIOJHEHHE OOYYalOIIUMCS BCeX
KOHTPOJIbHBIX pabOT, NMPOBEAEHHBIX B TEUCHHME CEMEcCTpa, Ha IOJO0XKHUTEIbHbIE OLEHKH, B
IPOTHBHOM CJIy4ae, OOyYaromUiCs MOJydaeT Mo JUCHUIUINHE «HE3aUTECHOY.

DK3aMeH 10 JJaHHOW JUCLUIUIMHE MPOBOJUTCA B YCTHOM (opMe M0 3K3aMEHALMOHHBIM
Owiieram, KaXIbli M3 KOTOPBIX BKJIIOYAeT 2 TEOPETHMUECKHUX BOIIPOCA U OJHO IPAKTHUECKOE
3ajlaHue.

Kpurtepuu onenku (B cooTBeTcTBHHU ¢ (OPMUPYEeMbIMU KOMIIETEHIUSIMH 1
IVIAHUPYEMBbIMHU pe3y/IbTaTaMH 00y4eHHsl):

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4arouIuiicss 10JKEH MOKa3aTh BBICOKUIN
YPOBEHb 3HaHUI1 HE TOJIBKO Ha YPOBHE BOCIIPOU3BEICHHS U O0BSICHEHHUS HH(POPMAIIHH, HO
WHTEJUICKTYaTbHBIC HABBIKM PEIICHUS TPOOJIEM | 3a/1a4, HAXOXKICHHS YHUKAIBHBIX OTBETOB K
npo0IeMaM, OIEHKU M BEIHECCHHSI KPUTHUECKUX CYXKIICHUI,

— Ha OIICHKY «X0poIIo» (4 0aia) — 00y4aromuics JODKeH M0Ka3aTh 3HAHKUS HE TOJIBKO
Ha YPOBHE BOCIIPOU3BEIICHUS U O0BSICHCHUS WH(OPMAIIUU, HO M HHTEJUICKTYaJIbHBIC HABBIKH
pelieHus mpooieM U 3ajad, HaXOKJIEHUSI YHUKAIBHBIX OTBETOB K IIpoOIeMam;

— Ha OLIEHKY «Y/JA0BJIETBOPUTEILHO» (3 0auia) — 00yJaronuiics J0/KEH MOKa3aTh
3HAaHUA Ha YPOBHE BOCIIPOU3BCACHUA U 00BsICHEHNS I/IH(bOpMaIII/H/I, HHTCJIJICKTYAJIbHBIC HABBIKH
pelIeHus MPOCTHIX 3aa4;

— Ha OIICHKY «HEeYA0BJIEeTBOPUTEJIbHOY (2 0amia) — o0ydarouuiicss JeMOHCTPUPYET
3HaHus He 6osee 20% TeopeTnyeckoro MaTepuana, T0MyCcKaeT CyleCTBEHHbIE OIMOKH, HE
MOYKET MOKa3aTh MHTEIUIEKTyaJIbHbIE HABBIKM PEIICHUs MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeY0BJIETBOPUTEIbHO» (1 0ait) — 00yJaroIuiicst He MOKET MOKa3aTh
3HaHMSI Ha YPOBHE BOCIIPOU3BEACHUS U O0BSCHEHHS] HTHPOPMAIH, HE MOKET MOKa3aTh
MHTEJJIEKTYaJIbHbIE HABBIKM PELIEHUS IPOCTBIX 3a/1a4.



