MUHUCTEPCTBO HAYKH 1 BBICIIEI'O OBPA3OBAHMS
POCCHUMCKOU OENEPALIMA

®enepanbHOE rOCYIapPCTBEHHOE OIOUKETHOE 00Pa30BaTENLHOE YTPEXKICHHE
BBICLIErO 00pa3oOBaHUS
«MarHuTOropcKHit rocy 1apcTBeHHBIN TexundeCkuit ynusepcutet um. I'.J. Hocosay

PABOYAS ITPOI'PAMMA JJUCHUILJIMHBI (MO JIST)

MATEMATHKA

Hanpasiienne noaroToBku (CrenuanibHOCTh)
13.03.01 TemnosHepreTHka 1 TEILIOTEXHHKA

HarpaBneHHOCTSb (1poduiib/crieriann3arys) IporpaMMsbl
DHeproobecreueHue npeanpusTuii

VpoBens BbiclIero 06pazoBaHus - bakanaBpuar

®opma obydeHust
oy4Hast

Huctutyt/ paxkynbrer  MHCTHTYT eCTECTBO3HAHHS U CTaHapTH3ALUK

Kadenpa
Kypc
Cewmectp

IIpukianHoii MaTeMaTHKU 1 HHPOPMATUKH
1,2
12,3

Maruuroropck
2022 ron



PaGouast nporpamma coctasiiena Ha ocuose ®I'OC BO - 6akanaBpuar [0 HAIPABICHAIO

noaroroku 13.03.01 TemnosHepreTnka u TemnoTexHuka (MpHKa3 Mx«mo6pﬂay1cn Poccun ot
28.02.2018 r. Ne 143)

PaGoyast mporpaMma paccMOTpeHa M 000peHa Ha 3acenaHpm kadenpsl [TpukianHo#
MaTeMaTHKU U HHHOPMATHKU

08.02.2022, mpoToko Ne 7 /@/
3aB. kadenpoit 1O.A. V3BexoB
PaGouas nporpamma 0100peHa MeToArdeckoii komuccnedt WHuC:
14.02.2022 r. npoTokoa Ne 6 v a5
[Tpencenarens s .10. Me3un
CoracoBaHo: -

3aB. kadenpoit TemIoTeXHUYECKUX ¥ SHEPIETHYECKUX CHCTEM
E.I'. Hemmopenxko

Pabouvas mporpamma cocraBieHa: qj—
noueHT kagenps! [IMull, kann. ¢pus.-mar. Hayk 7

E.A.Ily3ankoBa

Penenzenr: é 5 A
jJoueHT kapeapst Pu3uky, Kav. Gu3.-Mat. HayK ¢ Sl JI.M. Tonrymus




£

Jlucr akryanuzanuu paGodeii nporpaMme:

PaGouas nporpamma repecmoTpena, o6eysaena 1 onobpena mms peanusamuu B 2022 - 2023
y4eOHOM Tofy Ha 3acenanun kKadbenps IIpHKIagHON MATEMATHKY 1 uHpopMaTHKH

Iporokon ot Af _: 2040, No A
3aB. xadenpoii 10.A. H3Bexos

-

PaGouas nporpamma mepecMoTpena, o6eyskaeHa U oz[ok(peﬂa s peanu3auuy B 2023 - 2024
y4e6HOM Tofy Ha 3acesaHun kadeaps! IIpHKIagHON MATEMATHKH U UH(POPMATHKH

IIpotokomor 20 r. N
3as. xadenpoit 10.A. UzBexos

Pabouas nporpamma nepecmoTpena, obeysxnena n onobpena amst peanusauuu B 2024 - 2025
y4eOHOM rofy Ha 3acenaHuy kadeapsl IIpHKIIaMHONR MATEMATHKA 1 HHGOPMATHKH

Ilporoxomor 20 r. Ne
3aB. xadeznpoii IO0.A. U3Bexos

Pabodas nporpamMma repecmMotpeHa, obcyxmena u oxoGpena 1y peanmuzammy B 2025 - 2026
y4eOHOM rofy Ha 3acemanuy kadeapsl [IpHKIATHON MATEMATHKE 1 HHGOPMATUKH

Ipotoxom o __ 20 1. Ne
3aB. xabenpoit 10.A. H3Bekon

=mcesum W



1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

IlensMu  ocBOeHMsS JUCLUIUIMHBL «Martematuka» sBIAOTCA: (OPMHpPOBAHUE Yy
oOyyaromuxcst OOUIeKYIbTYpPHOW KOMIIETEHIIMH, BKJIIOYAIONIEH O3HAKOMIIEHHE OakalaBpOB C
OCHOBHBIMHM MaTE€MaTU-YE€CKUMU MMOHATUAMHU, BOCIMTAHUE BBICOKOH MaTeMaTU4eCKON KyJIbTYpBbI,
Oasupyromeiics Ha HUCIOJIb-30BAaHHMHM OCHOBHBIX 3aKOHOB MaT€MaTHKH B MPO(ECcCHOHATBHOM
NEeSTEIbHOCTH, IPUBUTUE HABBIKOB COBPEMEHHBIX BMJIOB MAaTE€MaTHMUYECKOI'O MBIIUIEHUS,
UCIIOJIb30BaHUE MATEMaTHYECKUX METOJI0OB M OC-HOB MAaTEMaTHYECKOI'O MOJAEIUPOBaHUS B
IPAaKTUYECKON NEesATEeIbHOCTH, BBIPA0OTKA y OakalaBpOB YMEHMs IMPOBOJUTH MaTeMaTHUYECKH
aHAJIN3 NPUKIIATHBIX 33]1a4 U OBJIAJICHUE OCHOBHBIMH aHAJIMTU-KO-TEOMETPUUECKUMU METOAAMHU
UCCIICIOBAaHMSI TAKKX 3a]1a4.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

HNucnumuaa MaremaTnka BXOIUT B 00s3aTelNbyl0 4YacTh Y4eOHOTO IJIaHa
00pa3oBaTeNbHOI MPOrPaMMBI.

I[JI?I HU3YUCHUA JAUCHUITIIMHBI HGO6XOI{I/IMI)I 3HaHUsA (YMCHI/ISI, BJIaZIGHI/DI),
c(hOpMHUPOBAHHBIE B PE3YJIbTATE U3yUEHUS TUCIUILINH/ PAKTUK:

Hucuunnuna b1.014 Marematuka BXxoauT B 0a30Byr0 yacTh O610ka 1 oOpa3oBarenbHOM
MPO-TPaMMBI.

OcBoeHue TaHHOM JUCUUILIMHBI IIPEAIoiaraet, YTo B pe3ysbTaTe U3y4eHUs IIKOJIbHOTO
Kypca MaTeMaTHKU O00ydaroluiicss uMeeT c(hOpMUPOBAHHOE IIPEJCTABICHUE O MaTEMaTUKE KaK
YHHUBEP-CAIBHOM $I3bIKE HAyKH, 00 HIESIX U METOJlaX MAaTeMAaTUKH, BIaJeeT MaTeMaTHYeCKHUMHU
SHAaHUSAMU U YMCHUAMH, COOTBCTCTBYIOUIUMU CDCIIepaJH)HOMy KOMITOHCHTY I'OCYAapCTBCHHOI'O
CTaHaapTa o0Imero oopa3oBaHus, UMEET Pa3BUTOE JIOTHUECKOE MBIIUICHHUE, TPOCTPAHCTBEHHOE
BOOOpakeHue, 00J1aaeT BHICOKUM YPOBHEM aJITOPUTMUYECKOH KYJIbTYPHI.

3HaHus (YMEHUs, BlaJIeHUs), MOJTYYeHHbIE IPU U3yYEHUHU JAaHHON AUCLUILIMHBI OyayT
HEO0XOAUMBI JUIsl U3yUeHUS TUCHUIUTNH/TIPAKTHK:

Teopetnueckas MexaHuka

[IpukiiagHas MexaHuka

[Ipon3BoicTBEHHAS-TEXHOJOTHYECKAs! TPaKTUKA

Xumus

DNEeKTPOIHEPreTUUECKUE CUCTEMBI U CETU

I'mnporazonnHaMuka

Tennomaccoo6meH

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHUILUINHBI (MOAYJI51) ¥ IJIAHUPYEMbIe Pe3yJIbTAThI 00y4eHH s

B pesynbraTe 0cBOCHHUS TUCIMILINHBI (MOAyns) «MareMaTHkay 00ydarouIuiics J0JKeH
00Ja1aTh CIeAYIOUUMU KOMITETEHIIUSIMU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

OIIK-3. CnocoOeH MpUMEHSATh COOTBETCTBYIOLINH (PU3MKO-MaTeMaTHUECKUI anmapar, MEeTO Ibl
aHaJIM3a M MOJEIUPOBAHUS, TEOPETUUYECKOTO M OSKCIEPUMEHTAIBHOTO HCCIEI0BaHUS MPU
peneHnH npodecCHOHAIBHBIX 33124

OIIK-3.1 Hcnonp3yer MeToAbl aHaiu3a M MOJCIUPOBaHHUS TMPH  pPEHICHUU
npodeccnoHaNbHBIX ~ 3a7a4, MOJCIHUPOBAHMM U IPOEKTUPOBAHUU
HHEPrOCUCTEM

OIIK-3.2 CrnocobeH  TpUMEHSATh  COOTBETCTBYIOIMIMNA  (PU3HKO-MAaTeMaTHYECKUN
amnrapar IMnpu TCOPECTHYCCKOM U SKCICPUMCHTAJIBHOM HUCCIICAOBAHUN B
pEIICHUH 331249 YHEPTOCOCPEIKCHHS




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mmas TpyJA0€MKOCTh JUCIUIUIMHBI cOCTaBisieT 15 3adueTHbIx equHull 540 akana. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 262,1 akan. 4acos:
— aynutopHas — 252 akaj. 4acos;

— BHeaynutopHas — 10,1 aka. gacos;

— caMmocrosiTenbHas padbora — 206,5 akan. gacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— MOJrOTOBKA K Kk3ameny — /1,4 akan. yac

dDopMa aTTecTaluu - 3K3aMCH, 3a4€T C OHeHKOfI

Paznein/ rema
JCIUATIIUHEI

Cemectp

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

11a0.
3aH.

Jlek.
3aH.

IIPAKT.

CamocTosiTennbHas
paboTta cTymeHTa

Bug
CaMOCTOSITEILHON
padoThI

dopma TEKyIIEro
KOHTPOJIS
YCIIEBaEMOCTH U
MPOMEKYTOTHOU
aTTecTaluu

Kon
KOMIIETEHIIMH

1. Jluneiinas wu
anrebpa

BCKTOpHAasA

1.1 - Marpunsl,, ux
pa3HOBHIHOCTHU. [leficTBUs
HaJl MaTPUIIAMH: PABEHCTBO
MAaTpHIIL, CIIOKEHHE,
YMHOXKEHHE Ha  YHCJIO,
YMHOXEHHE MAaTpHII.
IIpeoOpasoBanue MaTpui:
TPaHCIIOHUPOBAHUE,
3JIeMEHTapHbIe
npeoOpa3oBaHus MaTPHII.

- Onpenenurensd
KBaJIpaTHON MATPHIIBI, €T0
CBOICTBa. O6parenue
Matpuil. Panr MaTpuib.
-CucreMsl JIMHEHHBIX
ypaBHEHUH.  MarpuyHbIil
croco6 peLIeHus.
DopmyIsl Kpamepa.
VcnoBuss  COBMECTUMOCTH
CHCTEMBI JIMHEHHBIX
ypaBHeHui. OnHOpOAHBIE
cucreMbl. Meton ["aycca.

6 8/41

11

- TunoBoii pacuer
Nel «Marpwumst
Onpepenu-Tenm.
CucreMsl TUHEH-
HBIX
anreOpanve "CKuX
YpaBHECHUI.

3amura TP Nel:
YCTHBIH onpoc,
TECTUPOBAHHUE

OIIK-3.1,
OIIK-3.2

1.2 4. Teomerpuueckuit
BEKTOP. JInneitasle
OIle-paly Haj BEKTOPaMH,
nx cBoicTBa. JIuHelHOE
(BEKTOpPHOE) MPOCTPAHCTBO.
baszuc peaabHOro
npo-crpaHcTBa. JlekapToBa
cucTeMa KOOpPJHHAT.
IIpo-creitmue 3ajauu,
pelaeMble METOZ0M
KOOpJMHAT.

5. Henuueiinbie omnepanuu
HaJl BEKTOpaMH:
CKaJIIpHOE, BEKTOPHOE,
CMEIIaHHOE MPOU3BEJCHUE,
UX CBOWCTBA.

4 6/21

10

Brinmonuenne
UH/IUBU-
JlyajabHOTO
JIOMAIIIHETO
samaaus W13 Nel
«Bex—TopHas
anreOpa»

-[IpoBepka
I/IH}II/IBI/I}IyaJ'IBHBIX
3aJIaHuH,
-Utoroselii TecT 110
pasnenyl

OIIK-3.1,
OIIK-3.2




Uroro no pazaeny 10 | | 14/61 | 21 |
2. AHanmTHYecKas TeOMeTpuUs
2.1 - Be 3a1a91
AHAIUTUYECKON
TEOMETPHH. VYpasHenue
JMHUAU U TIOBEPXHOCTU Kak
- [loaroroBka
ypaBHEHHS .
KOH-TPOJIEHO
TEOMETPUUYECKOr0  MecTa
pa—6ote u
TOYEK.
N seimonHeHne AKP
- VYpaBHeHue mnpsAMON Ha -IIposepka
Nel . OIIK-3.1,
TJIOCKOCTH. 4 821 10 KOHTPOJIBHOM
N «AHanuTHyecKas OIIK-3.2
-YpaBHEeHUs INpsAMOH U pabotsr AKPNel
reo-MeTpHUs».
TUIOCKOCTH B
- [loaroroBka
MIPO-CTPaHCTBE.
MPaKTUIECKUM
CwMmeraHHbIe 3aJauu.
3aHATHSIM.
IIpunoxenuss Ha mnpumepe
JIMHEeapHu3aIin
XapaKTEepPUCTHK
HaMarHU-4YUBaHUsL.
2.2 - Kpusble BTOpOro
TOpSIIKA: OKPYXXHOCTb,
IUIHIIC, rurnepOona,
napaboina, UX ypaBHEHHS U -
reOMETPHU-YECKUE WNunuBunyansHoe
CBOMCTBA. 0-MalrHee
- IIpoBepka
- YpaBHEHUE NOBEPXHOCTH 3a—naHue No2
Kak ypaBHEHHE «KpuBbie BTOporo | - /HBHAYATBHBIX
reOMET-pUYECKOr0  MecTa 4 4/21 11 pno ;1)11<a>1>) sazanuii NJI3 Ne2. OIIK-3.1,
P - UtoroBerii TecT OIIK-3.2
TOYEK. IToBepxuoctn -
. o paszgeny 1.
BTOPOTO MopsiiKa: CaMOCTOSITEIIb "HO N
- YCTHBIN onpoc.
QIUTATICOH]], THUIEPOOIION], € U3y4YeHHUe
napadoJony, KOHYC. yueOHOi JH-
WccnenoBanne ux (Hopmbl TepaTypsl
METOJIOM cede-HHsI.
Hununppuueckue
TIOBEPXHOCTH.
HWroro no pazaeny 8 12/41 | 21
3. BBeneHue B MaTeMaTHUYECKHA
ananu3. [Ipenens
3.1 KoMIuleKkCHBIE YHCIIa. -Bemonnenue
Anrebpanyeckas WH/IUBU-
T I/IFOI—II)OMGT I/I‘IC’CKaH a}JlILHLIX “Iposepka
p p > AY; HWHAWBHUTyaJIbHBIX OIIK-3.1,
MOKa3aTeybHast (dbopmbl 2 3 JTIOMAIITHUX .
. nomanraux 3amanmii|  OIIK-3.2
KOM-IIJIEKCHOTO 4ucia. 3amanuit: /3 Ne3 VT3 Ne3
HeiictBus c «Kom—mekcHbie -
KOMIUIEKCHBIMU YHCIIAMH. YHC-TIay.




3.2 - DneMeHTH TeOopHU

MHOXECTB u
Ma-TeMaTH4eCKOH JIOTUKH.
- Uucnossle
MI0CJIe/I0BATEIbHOCTH.
[Ipenen YUCIIOBOU
MI0CJIe/I0BATEIbHOCTH.
OyHKIHS CriocoObI -Bumonsere
Y : W13 Ned
3aJlaHus (hyHKUIUU.
«BBenenue B
Oc-HOBHbIE N
MaTeMaTHYeCKUi
XapaKTepUCTUKU (PYHKIHH.
aHanus. [Ipenen n
Ob6parHas (dyHKUIHS.
HENpPEePHIBHOCTh
CrnoxHas (dyHKIMS.
GbyHKIUNY.
DnemMeHTapHbIe u
- [TogroroBka k -IIpoBepka
HE3JIeMEHTap "Hble .
FA— 821 12 KOHTPOJIbHOM WH/IUBUTYaJIbHBIX OIIK-3.1,
y ) pabote AKP No2 | 3amanmii I3 Ned. OIlK-3.2
- Ilpemen ¢ynxuuum B .
«IIpenen -YcTHBIH onpoc.
TOYKE, B OECKOHEYHO-CTH.
(GhyHKIUH.
Beckoneuno Majble
HenpepbiBHOCTB
(GyHKIMH B TOYKEe, WX
. byHKIANY.
cBoiicTBa. Teopema o CBsI3H
HKIMH, €€ Ipenena u
by ’ D! CamocrosTenpHOe
0ECKOHEYHO MaJIoH. o
u3ydeHue yueOHon
- Ipenen CYMMEBI,
JIM- TepaTypBhl.
[IPOM3BENICHNSA, YaCTHOTO.
BeckoneuHo Oombiime, WX
CBSI3b c OECKOHEYHO
Ma-JIbIMH. CpaBHeHue
OEeCKOHEYHO MaJbIX.
Ilepsbrii u BTOpOH
3aMeyaTeNbHbII Mpeesibl
-Beinonnenue
N3 Ned
«BBenecHHE B
3.3 - HenpepsiBHOCTB MaTeMaTHYeCKUil
GbyHKIMN B TOUKE. ananmu3. [Ipenen u
Knaccugukanus TOYEK HETPEPHIBHOCTH
paspbiBa. CaoiicTBa GbyHKIHNY. -IIpoBepka
(yHKUMH,  HENpepBIBHBIX - [TonroToBka K | MHAWBUAYAIBHBIX
Ha OTpE3Ke: KOHTPOJBHON 3amanuit /13 Ne4. OMNK-3.1
OTPaHUYEHHOCTH, 421 6 pabote u -IIpoBepka OITK 3' 2’
CYILLECTBOBAHKE BelnosHenue AKP KOHTPOJIbHOU '
HaMOOJIBIIIETO u No2 «IIpenen paboTer AKPNo2.
HAaUMEHBILIET0  3HAYEHHUH. (GyHKIUU. -YcTHBIH omnpoc.
CymecTBoBaHue HenpepbiBHOCTB
MPOMEKYTOYHBIX GbyHKIUNY.
3HAYCHUM. -
CamocrosTenpHOe
M3y4YeHHe yaeOHOH
JIM- TePaTypBHl.
Wroro no pazaeny 14/411 | 21

4., JuddepennmansHoe
ucuucieHne (QYHKIUM OJHOM

MIEPEMEHHOI




4.1 - [IpousBoaHas

¢yHkIMH, e€ cMBICT B
pa3-MUYHBIX 3aJa4ax.
OcHOBHbIE CBOWCTBa
MIPOU3BOI-HOM.
- Hubdepennuan - Bemonnenue
(dhyHKINY, ero UHIU-
TeOMETPUUE-CKHH  CMBICIL. BU/IyaJIbHOTO
Jluneapuzarms  yHKUIUH. JIOMani-Hero
IIpumene-nue IIOJIHOTO 3apanus M3 Ne5
muddepenuana K «IIpo—n3BoaHast -IIpoBepka
HPHOIIHKCH "HBIM (yHK-IIUHM OJJTHOW | MHAWBHUIYaTbHBIX
BBIYHCIICHUSM. nepe-MeHHOM». | 3amanmit /I3 NeS. | OIIK-3.1,
-1 i S 831 | 10| 11 OIIK-3.2
pPOU3BOJIHAS CIOXKHOH U OJITOTOBKA K poBepKa .
oOparHoi (GyHK-TMH. KOH-TPOJILHOM KOHTPOJIbHOU
WHBapuaHTHOCTb pa—6ote u paboTtsr AKPNe3.
muddepennuana. BoinosiHeHne AKP
Judde-penuupopanue Ne3
¢byHKIMY, 3aIaHHOM «IIpousBonHas
napaMerpude-cku. HesBHO (YHK-IIMH OIHOI
3ajaHHBle  QYHKUMH, HX TepeMeH-HOM».
nmuddepeHIn-poBaHue.
Jlorapugmunueckoe
muddepeHIupoBaHue.
- IIpounssoansle "
MU QepeHInabl  BBICITHX
4.2 - OCHOBHBIE TEOPEMBI
MaTeMaTH4e "CKOro
aHanu3a (TeopeMsl Poss,
Jla—rpamxa, Kommm).
IIpasuno Jlonurans.
- VYcioBue MOHOTOHHOCTH - Bemosnaenne
¢byHKIMY. OKcTpeMyM Tunosoro pacuera
¢byHKIMY. OTbIcKaHue Ne2
HanOOJIBILIETO u «HccnenoBanne
HaVMEHBILET0  3HAYEHUM (dyHKIMH 1
(dhyHKINY, TIOCTPOCHHE 3ammra TPNe2:
. . OIIK-3.1,
U depeHInpyeMoit Ha 5 6/2,81 | 13,2 rpaduKoB» U YCTHBIU OTIPOC, OITK-3.2
OTpe3Ke. MOATOTOBKA K TECTUPOBAHHE.
- HccnenoBanne 3alIuTe.
BBITYKJIOCTH rpaduka -
¢yukuu. Touku neperuda. CamocrosTenpHOe
ACUMITOTEHI rpaduka n3ydeHue yaeOHou
¢byHKIMY. IToctpoenue JIUTEpPaTyphL.
rpaduka QyHKIHH.
- IlpuGnkeHHOe perieHue
ypaBHeHHd.  OT-IereHue
KOpHe#l ypaBHeHUs. MeTof
XOpJ ¥ Kaca-TeJIbHbIX.
Hroro no pazneny 10 14/5,81 | 23,2
5. Ox3amen 1 cemectp
5.1 TToaroroska K OIIK-3.1,
JK3aMEHY OI1K-3.2
Hroro mo pazaeny
Wroro 3a cemectp 36 54/19,81]| 86,2 JK3aMeH

6. I/IHTel"paJ'H)HOe HUCUYHUCIICHUEC

(hYHKIIMY OJIHO# MTEpEeMEHHOM




6.1 - TlepBooOpa3Has.
Heomnpenenénnsiii

WHTETpall U ero CBOKHCTBA. - Brmonnenue
Metoapl MHTErpUPOBAHUS: WH/IUBUAYAJIBHOT O
HEMOCPE/ICTBEHHOE, 3aMeHa JIOMAIIIHETO
MEePEMEHHOM, 3aganus W13 Ne6
UHTErpUPOBAHUE 1o «HeomnpeneneHHs!
YacTIM. 1 MIHTETpai. -IIpoBepka
- WnterpupoBanue - [lonroToBka Kk | MHAMBUAYaIbHBIX
MpOCTEHIINX KOHTPOJIBbHON 3aganuii /13 Ne6. OIIK-3.1,
o 8 12/2,81 | 16,2
palroHaIbHBIX npobei, pabote u -TIIpoBepka OIIK-3.2
panoHaIbHbIX JIpobeit. BhnonaHeHue AKP KOHTPOJILHOU
Hexoroprie cBenenust wu3 Neq pabotsr AKPNe4.
BbICUIEH anreOpsl. «HeomnpeneneHHb!
-Unterpuposanne W UHTETpam».
BBIPOKEHHUH, COJepIKaIIUX - CaMOCTOSITEJILHOE
TPUTOHOMETPUYECKHE n3ydeHue yaeOHon
(hyHKIUH. JIUTEpaTyphl.
-UnTerpuposanne
HEKOTOPBIX
6.2 OnpenenéHHbli
UHTErpall.
- 3ajgaum, NpPUBOAALIME K
MOHATUIO  ONpENeIEHHBIN
unterpas.  OmpezeneHue,
ero cBoiictBa. Teopema
- Bomonnenue
cyuiectBoBaHus. MHTerpan
Tunosoro pacuera
C TEepPEeMEHHBIM BEPXHUM No3
IpeaeIoM opMyJia N .
P . (bopwy. «OrnpeeneHHbIH
Hyrorona-JIeitbuua.
HHTETpAI» U 3ammra TP Ne3:
i Merozet 6 8/31 12 MOJITOTOBKA K CTHBII onpoc OIK-3.1,
WHTETPUPOBAHISL. A y poc, OIlK-3.2
3aluTe. TECTHPOBaHHE.
- T'eomerpuueckue u
MEXaHUYEeCKHe
CamocrosTenpHOe
MIPUIIOKEHUS o
- n3ydeHue yaeOHon
omnpeIeIEHHOTO UHTerpaa.
JIUTEpPaTyphL.
- IMpubnmxennoe
BBIYHCIICHHE
orpeiesieH-HbIX
UHTErpalloB. Meron
PSAMOYTOJILHUKOB. MeTo
Tpaneuuid. Meron napa6oi.
HWroro no pazaeny 14 20/5,81 | 28,2

7. OyHKIMN
MIEPEMEHHBIX

HECKOJIBKUX




7.1 OyHKIMM HECKOJIBKHX
nepemenHsix (OHIT).
-Onpenenenue
OKPECTHOCTH TOYKH,
oblacTH Ha  TUIOCKOCTH.
Onpenesnenue (dhyHKIMU
HECKOJbKHX TEPEMECHHbIX.
CxkansipHoe mone. Jluanu u
MOBEPXHOCTH YPOBHSI.

- [TonsTe npezena
(hyHKINHU JIBYX
HepeMEHHBIX.

HENPEPLIBHOCTh  (QyHIMU

JBYX HEPEMEHHBIX.
-YacTHBIE  TIPOM3BOAHEIE,

- Bommonnenue
TumnoBoro pacuera
Ned «Dynknm

- HECKOJIBKMX 3amura TP Ne4:
X reOMETpHHC-CKUH 6/21 10 EPEMEHHBIX) cHTlHLIﬁ OIIpoC OlIK-3.1,
CMBICIL. [Monaoe p ’ Y poc, OIIK-3.2
- - TECTUPOBaHHE.
NpUpalieHue, TTOJTHBIH
CamocrosTenpHOe
muddepeHnnan OHII. o
o u3ydyeHue yueOHon
T'eomerpuueckuid  CMBICIT
JIATEPaTypHL.
nonaHoro auddepeniuana.
IIpumenenne TIOJIHOTO
nmudde-peHiaia K
IpUOIKEHHBIM
BBIYHCIICHUSM.
- Juddepennupoanue
CIIO’KHOU u HesIBHOM
¢byHKIN HECKOJIBKHX
MePEeMEHHBIX.
-HacTHble NpPOM3BOJHBIE M
nonubie  audde-peHnuans
BBICUIUX TTOPSIKOB.
-Beinonnenue
7.2 - JloxanpHbIi Tunosoro pacuera
3KCTpeMyM (YHKIMH JIBYX Ne4 "OyHrIMN
ne-peMeHHBIX. HECKOJIbKHX
Heobxonnmoe u niepeMeHHbIX" (1
p (np 3ammra TP Ned:
JIOCTaTOYHOE YCIIOBHUS OJI0JDKEHUE) U . OIlK-3.1,
2 4 YCTHBIH 0IIpOC,
3KCTpeMyMapyHKIIUH JBYX MOJITOTOBKA K OIlK-3.2
TECTUPOBaHHE.
nepeMeHHbIX. Haubombiiee 3alIuTe.
U HauMEHblIee 3HAYCHUE -
GyHKIIMH B 3aMKHYTOH CamocrosTensHOE
obactu. u3ydyeHue yueOHoi
JUTEPaTypHL.
-Beimonnenue
Tunosoro pacyera
7.3 TlpumeneHwue KIui
P bymxn Ned "®ynkuun
HECKOJIBKHX TePEMEHHBIX.
. HECKOJIbKHX
-YpaBHeHUe KacaTeJIbHON "
nepeMeHHBIX" (TIp
IUIOCKOCTH W HOPMalll K
OJI0JDKEHHE)
TIOBEPXHOCTH.
-Ckansipaoe nosne. JIunum u 3amuta TP Ned:
P CaMoCTOSTENbHOE o OIIK-3.1,
TIOBEPXHOCTH YPOBHSI. 2/11 6 YCTHBIH oIIpoc,
U3y4YCHHE TEMBI OIIK-3.2
IIpousBonas o "Merox TECTUPOBAHUE.
HAIPaBJICHHUIO U TPATUCHT.
HaMMEHBIINX
-[Tonsitue 00 "
KBaZpaToB" U
WHTEPIOJISIHN u
BBINOJIHEHNE
anmpokcuMmarui.  Mertog
HMHIUBHAYAJILHOT O
HAMMEHBIIUX KBAIPaTOB.
JIOMAIIIHETO
3a7aHus 110 TEMe.
Wroro no pazneny 1031 | 20

8. Uurerpan mo ¢urype




8.1 Unrerpain no ¢urype

- IonsTHE burypesl,
nuaMeTpa (Urypsl, MeEphI.
3agaya 0 Macce (UIypBL
Wnrerpanpnas cymma u

-Beimonnenne
TunoBoro pacuera
Ne 5 «MHTerpan mo

urype» u
uHTerpan  mo  ¢urype. uryp 3amuta TP NeS:

o MOJIrOTOBKA K . OIIK-3.1,

CpoiicTBa HWHTErpaja 1o 6/21 10 YCTHBIN OTIPOC,
3aIuTe. OIIK-3.2
¢urype. TECTUPOBAHUE
- Bruncnenne KpaTHBIX
CamocrosTenpHOe
WHTETPATIOB B JICKAPTOBBIX, N
n3ydeHue yueOHoH

TOJISIPHBIX,

JIATEPaTypPHL.
[THHAPHIESCKUX
KOOpJHMHATaX.
HUroro no pazaeny 6/21 10
9. Juddepennmansapie
ypaBHEHHSI. Cucrembl
T epeHIHATBHBIX YPAaBHEHUN
9.1 OOBIKHOBEHHBIC
JuddepeHaibHbIe
ypaBHeHus 1 nopsika.
- OCHOBHBIE TMOHSATHUS, UX
TEOMETPUUECKAH  CMBICIL.
3agaga Komm. Teopema
CYIIECTBOBAHHS u
€IMHCTBEHHOCTH PEIICHHUS

- IloaroroBka k
3amaun Komu. .

KOHTPOJIBHOU
-OcHOBHBIC KJIACCBhI

aBHeHMd 1  mopsjka. paGore u
yp p > eimonHeHne AKP
HHTETPUPYEMbIe B Nos
KBaJparypax: yYpaBHEHHUs C -

Aparypax: yp «Inddepennnans
Pa3IEISTIONTUMUCS 841 12 HbIC VDABHCHIS IIpoBepka AKP OIlK-3.1,
MEPEMEHHBIMH, yp Nes. OIlK-3.2
OIHOPOJHBIE W YpaBHEHHS 11epBoro

P yp ) HOPSAKAY.
K HMM IPUBOJSLIHECS.
nddepeHnaILHbIE
Muddep CamocTosiTenbHOe
ypaBHEHHsT B 3ajadye o o
n3ydeHue yaeOHon
MepEexXOHOM TpoIlecce B
JIUTEPATyPhI

JMHEHHBIX 3JIEKTPHUYECKUX
HOJIAX.

- JlunHelinble, ypaBHEHUs
bepnynmu, B HONHBIX
muddepeHnuanax.
VpaBHEHHUS, OIUCHIBAIOLINE
MEpEeXO/IHblE TIPOLECCH B
JMHEHWHBIX 3] NelsX.




9.2  JuddepenuunanbHbie

ypaBHEHHS BBICIIIAX
MOPSIIKOB.

-3a1aya Komm IS
T PepeHIInaTEHOTO

ypaBHEHUS N- TO OpsIKa.
[lonsiTe xpaeBo¥ 3amaym.
YpaBHeHHs, JONMYyCKaIOIINe
MIOHM)KEHUS TTOpsKa.

- JInneinsIi
T depeHInaTbHBIN
oIepaTop, €ro CBOMCTBa.
VYcnosue JIMHEHHOH
3aBUCUMOCTH CHUCTEMBI
dynxumi,
(hyHIaMeHTanbHas cUcTeMa
(hyHKUIMA-peICHUN.
Teopema 0  CTIpyKType
obmero penreHus
JudhepeHIaIbHOro
JTMHEHHOTO ypaBHEHUS
BBICIIETO HOPSIIKA.
-Jlunelinple  OZHOpPOIHBIE
U depeHInaIbHbIC
YPaBHEHHUS C MOCTOSIHHBIMU
ko3 urueHTamu.
-JInHeliHbIe HEOTHOPOAHbIE
muddepeHInaIbHbIC
ypaBHeHus. Teopema o
CTPYKType obmero
pemenus. Mero Bapuanuu
MIPOM3BOJBHBIX
IIOCTOSAHHBIX JJIA
OTBICKaHUS pereHui
JUHENHBIX HEOTHOPOIHBIX
T PepeHIHATBHBIX
YpaBHEHHUH.

- JInneitasle
HEOHOPOIHbIE
muddepeHInaIbHbIC
YpaBHCHUsL BBICIIUX
MOPSIIKOB C IOCTOSHHBIMHU
ko3hUIMEeHTaMH U CO

6/3U

10

- TunoBoii pacuet
Ne 6
«Iuddepennuans
HBIC ypaBHEHUS U
UX CUCTEMBbD»

- CaMOCTOSITEIIBHOE
u3ydeHue yueOHoi
JUTEpaTyphI

3amurta TPNe6:
YCTHBIH orpoc,
TECTUPOBAHUE

OIIK-3.1,
OIIK-3. 2

9.3 Cucremsl
U PepeHIHATBHBIX
ypaBHEHHUI

-HopmanbHhas cucrema
muddepeHInaIbHBIX
ypaBHEHUH. ABTOHOMHbBIE
CHUCTEMBI. Bexrophas
3aIuch HOPMaJIbHOM
cucremsl. ['eomerpuueckuit
cMblcn pemeHus. -Pa3oBoe
MPOCTPAHCTBO (IIOCKOCTB),
(hazoBast KpuBasl.

- Pemenue CUCTEM
T depeHInaIbHBIX
ypaBHEHHI METOJIOM
UCKJIIOUCHHUH.

- Pemrenue CUCTEM
JUHEHHBIX  OJHOPOIHBIX
JuddepeHIuanbHbIX
YPaBHEHHUH C IOCTOSIHHBIMU
K03 hUIIEHTaMUL.

4/21

- Tunosoii pacuer
Ne 6
«Inddepenunans
HEBIE ypaBHEHUS U
UX CUCTEMBD»

- CaMOCTOSITEJILHOE
u3ydyeHue yueOHoH
JUTEpaTyphl

Samura TPNe6:
YCTHBIH OIIpoC,
TECTHPOBAHKE

OIIK-3.1,
OIIK-3.2

HWroro no pazaery

10

18/91

28

10. Dx3ameH 2 cemecTp




10.1 IToaroroska K OIIK-3.1,
9K3aMEHY OIIK-3.2
Hroro no pasgeny
Hroro 3a cemecTp 36 54/19,81| 86,2 9K3aMeH
11. Yucnossle
(YHKIIMOHAIbHBIC PSIJIbI
11.1 YucnoBsie psaasl.
-CxomuMOCTh M CyMMa
A Y - [loaroroBka
psna. Heobxonumoe .
KOHTPOJIbHOM
ycIoBHe CXOJMMOCTH.
JelicTBust Hag psaamMu pabore u
-UccnenoBanue ps (;B c semomerie AKP
HEOT, I/IHaTeJ'II)HI)II\fI/IH 6 4 5 Ne6 «uenongie IIposepka AKP Ne6 OIK-3.1,
pHL PSLIBIY. POBep - OIIK-3.2
YIICHAMH. N
-3HaKoYepenyronuecs
PEAYIOmHC CamocrosTensHOe
panel. Teopema JleiGHuIa. N
H3yueHHe yueOHOU
-3HaKOINEpEMEHHBIC  PSBL.
JIUTEPATypPHI.
AGconoTHas W yCIOBHas
CXOJIMMOCTb psijia.
11.2 DyHKIMOHAIIbHBIE
PSLIBL
-O6nacTh CXOAMMOCTH.
- CreneHHbIE PAIbL
Teopema Abens.
Paznoxenne ¢QyHkImMiA B
CTEIICHHBIE PpAIBL - Tunosoii pacuer
Ilpunoxennss  psgoB B Ne 7 «HucnoBsle n
MPUOTMKEHHBIX HKIIMOHAITbHbIE
P ymxnt 3amura TP Ne7:
BBIYHCIICHUSX. 6 6/41 5 PABD». CTHAI OMDOC OIIK-3.1,
-Psanpl dypre 1o - Y poc, OIIK-3.2
TECTHPOBAHHE.
TPUTOHOMETPHYECKUM CamocrosTenpHOe
cUCTeMaM (hyHKUUH. u3y4yeHue yueOHoi
Paznoxenne QyHKIMA B JIATEpaTyphl.
TPUTOHOMETPUYECKUE PSLIBI
Dypse. VYcnosue
MOTO-YEYHOH CXOAMMOCTH
n CXOOAUMOCTHU B
“cpemHem”.
-Pszipl Dypbe B
HWroro no pazaeny 12 10/411 | 10
12. OyHKUMM KOMIUIEKCHOTO

TIICPEMCHHOI'O




12.1 -Tlomarue ¢yHKIUN
KOMIIJIEKCHOTO
HEPEMEHHOT 0.
OnemeHTapHble  (QYHKIMU
KOMIIJIEKCHOTO
MIEPEMEHHOTO u nux
CBOIICTBA.

-Ilpenen, MIPOU3BOIHAS
(YHKIMH ~ KOMILJIEKCHOTO
MEPEeMEHHOTO. Vcenosust
U depeHIupyeMOCTH.
Omnpenenenue
AQHAJIUTUYECKOH (YHKUIUU.
-Unterpuposanne
(YHKIMH ~ KOMILJIEKCHOTO
nepemenHoro. CBolicTBa U
BBIUHCJICHHUE. dopmyna
Komm.

-Psger Teitmopa u Jlopana.
W3onupoBanHble  0coObIe
TOYKH, UX KBaJIH(HUKAILHUI.
-BbI4eTsl, UX BBIYHCIICHUE.
OcHoBHast ~ Teopema O
BBIUETAX.

821

6,1

— TunoBoii pacuer
Ne 8 «DyHKITIHI
KOMILIEKCHOTO
MIEPEMEHHOTOY.

CamocrosTenpHOe

n3ydeHue yueOHoM

JIATEPaTypPHL.

ammra TP Ne§:
YCTHBIH o1poc,
TECTUPOBaHHUE.

OIIK-3.1,
OIIK-3.2

Hroro no pazneny

821

6,1

13. Teopus BeposiTHOCTEH H
MaTeMaTHYECKOH

OJICMCHTBI
CTAaTUCTUKHU

131 Crny4yaiinble
COOBITHUSIIO
-OcHOBHBIE
KOMOWHATOPUKH.
-OcHOBHBIE
TEOpHH
Anrebpa
Knaccuueckoe,
reoOMeTpPHYECKOE u
CTaTUCTHYECKOE
orpeJeNieHHs BEPOSITHOCTH.
AkcuomaTuka TEOpUH
BEPOSATHOCTEH.

-Teopembl  crnoxxeHust U
YMHOKEHHSI BEPOATHOCTEH.
VYcinoBHas ~ BEpOATHOCTS.
Dopmyna TOJTHOM
BEPOSITHOCTH H  Qopmyna
Baiteca.

-Cxema bepnymnu,
TIpubmmkenns Jlammaca u

(hopMyIbI

TIOHSTHS
BEpPOSATHOCTEM.
COOBITHIA.

521

- IloaroroBka x
KOHTPOJIbHOU
pabote u
BbITIOJIHEHHE AKP
No7 «Criyuaitabie
COOBITHSI».
CamocTosiTenbHOe
H3yuYeHHEe y4eOHOU
JIUTEPATYPHI.

IIpoBepka AKP No
7.

OIIK-3.1,
OIIK-3.2




13.2 Crny4vaiinbie
BEJINYHHBI.

-JluckpeTHbIe u
HETIpephIBHBIE  CITydaiiHbIe
BEJINYHHBI. Pan
pactpenenenus, (QyHKIUS
pacripeieNieHus u
IUIOTHOCTh PacIpe/eieHusl.
-Maremaruueckoe
OXWJIaHHEe W JHCIIepcus,
HayaJIbHbIE U LEHTPaJIbHbIE
MOMEHTBI.

- HopmanbHbrit
pacripeneneHus,
MI0Ka3aTeJIbHBIN
pacripeneneHus,
paBHOMEpHOE
pacrpenesieHue
pacripeqieneHusI.
- Hepasenctso u Teopema
UYeOpiméBa. IlenrpanbHas
npezienbHas TeopeMa.

- MHuoromepHsbie
ciryyaiiHble BEJIMYHHBL.

3aKOH

3aKOH

U JApyrue

52,41

Brinmonnenune
HMHIUBHUIYAIBHOT O
JIOMAIIHETO
s3agaaus WJI3Ne 7
«Ciyuaiinble
BEJIMYUHBDY
- CaMOCTOSITEJILHOE
H3yueHHe y4eOHOu
JIUTEpPaTypBhL.

- CaMOCTOSITEJILHOE
u3ydeHue yueOHoi
JIUTEpaTyphl.

IIposepka U3 Ne
7. TectupoBaHue.

OIIK-3.1,
OIIK-3.2

13.3 DeMeHTHI
MaTeMaTH4YeCcKoi
CTaTHUCTHKU

- OcHoBHBIE
MaTeMaTHYeCKOH
CTAaTHCTHKH, TeHepalbHas
COBOKYIHOCTb U BBIOOpKA.
IepBuunas obpadoTka
pe3ysbTaTOB  HAOMIOJCHUIN
u ux IMITUPUYECKHE
pacnpenenenus. [lonuron
U THCTOTPaMMa.

- CraTHCTHYECKHE OLEHKU
apaMeTpoB
pacnpenenenus. ToyeyHble
U WHTEPBAJbHBIE OLCHKH.
JloBepurenbHbIe
UHTEPBAJIbI UL
napaMeTpoB HOPMaJbHOTO
pacnpeneneHus.

- Ilonsatue o KpUTEpHUIX
MPOBEPKU CTAaTHCTHYECKUX
THIIOTE3. Kpurnueckas
o0JacTs, YPOBEHb
3HAYUMOCTH, MOUIHOCTb
KpUTEPHUS. Kputepnii
cormacust [lupcona st
TUIOTE3bl O HOPMAJILHOM
pacrpeneneHuH.
-OynkunoHanbHas
3aBUCHMOCTb H PETPEecCHsl.
Kpussie perpeccuu.
Bri6opounsrit

K03 GUIIMEHT KOPPETALHH.
Omnpenenenue mapaMeTpoB
TUHEHHOI perpeccun
METOJIOM HAUMEHBIINX

NOHATUA

8/41

— Tunooii pacuer
TPNe§
«O6paboTka
9KCIIEPUMEHTANIbH
BIX JTAHHBIX).

3amuta TP Ne§:
YCTHBIH onpoc,
TECTUPOBAHUE.

OIIK-3.1,
OIIK-3.2

Hroro no pazaery

18

18/8,411

18

Uroro 3a cemectp

36

36/14,4U1

34,1

3a0

HTtoro no aucumiuinHe

108

144/54 U

206,5

9K3aMeH, 3a4eT C
OLICHKOH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peann3anus KOMIETEHTHOCTHOI'O IO/IX0/1a IPEyCMaTpUBAET HCII0JIb30BaHUE B yUeOHOM
nporecce AaKTUBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEJACHHS 3aHATHH B COYETAaHUH C
BHEAYAUTOPHONW PabOTON C LEeabi0 (GOPMHUPOBAHUS U PA3BUTUSA NPOPECCHOHATIBHBIX HABBIKOB
obyuaromuxcs. Cornmacao n. 34 Tlopsigka opraHW3alliil M OCYIIECTBICHHS JCSATCIBHOCTH IO
o0Opa3oBaTelbHBIM IIporpaMMaM OakajlaBpuata BeIclIero oOpa3oBanus (yTB. npukazom MOuH
P® ot 05.04.2017 r. Ne 301), npu npo-BeACHUH YUEOHBIX 3aHATUI 00CCIICUNBACTCS PA3BUTHE Y
00y4aroIMXCcsl HAaBBIKOB KOMaHIHON paboOThl, MEXKIMYHOCTHON KOMMYHHUKAIMM, NPUHATUSL
peLIeHH, JUACPCKUX KadyecTB, B TOM 4YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodecCHOHATIBHOM JesITENbHOCTH BBIITYCKHUKOB U MOTpeOHOCTEN paboToaaTenei.

BriOupas Ty wim MHYIO0 TEXHOJOTHIO paboThl C 00yUYaIOIMMUCS, HEOOXOMMO UMETh B
BUJY, 4TO HambOonblero 3gdexra oT ee MPUMEHEHHUsS] MOKHO JIO0CTUYb, €CIIM YYUTHIBATh LEJIU
o0pa3oBaHus, HAa PEANM3aLHUI0 KOTOPHIX JOJDKHA OBITH HampaBiieHa u30upaemasi TeXHOJIOTHSA,
coJiepKaHue, KOTOpoe MPEeACTOUT NepeJaTh 00Y4aroLUMMCs C €€ TOMOIIIbIO, a TAKXKE YCIOBUS, B
KOTOPBIX OHa OY/IeT NCTIOIB30BATHCS.

1. TpamunuonHsle oOpa3oBarenbHble TeXHOJOTMH. OpraHuszaunus o0pa30BaTEIbLHOIO
nporecca, NpeAroiaraeT MNpsSMyI TPAaHCIALNMI0 3HAHWKA OT TpenojaBarelss K CTYICHTY
(MperMyIIEeCTBEHHO Ha OCHOBE OOBACHUTEIbHO-WUIIOCTPATUBHBIX METOJOB OOy4YEeHHS).
VY4eOHast NeATETBPHOCTh CTYJIEHTa HOCHT B TaKMX YCJIOBHUAX, KaK NPABHIO, PETPOIYKTUBHBIN
Xapaxrep.

®opmbl y4eOHBIX 3aHATHI:

- uHpOpMaLMOHHAs JIEKUUs — I[IOCIEeNOBaTeIbHOE M3JIOKEHHE Marepuaiga B
JUCIATUTMHAPHOM JIOTUKE, OCYIECTBIIIEMOE PEHUMYIIECTBEHHO BepOabHBIMU CPEICTBAMH.

- IPAaKTUYECKOE 3aHATHE, MOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH M HaBBIKOB I10
NPEIOKEHHOMY aJITOPUTMY.

2. TexHomoruu mpoekTHOro oOydeHus. OOpa3oBaTelbHbBI MpoIEecC IMOCTPOEH B
COOTBETCTBUHM C AJITOPUTMOM IIOATAITHOTO PEIICHHs MPOOJEMHOHN 3aJa4d WJIM BBITIOJTHEHUS
yuebHoro 3ananus. [IpoekT npenmnonaraeT COBMECTHYIO y4eOHO-TT03HABATEIBHYIO IS TEILHOCTh
IPYMIIbI CTYJEHTOB, HANIPaBJIEHHYIO Ha BBIPAOOTKY KOHLIEMIMM, YCTAaHOBJIEHHUE IeNiel U 3a1ad,
(GOpPMYITHPOBKY OXKHJIAEMBIX PE3YJIbTAaTOB, OIpPEIENICHHNE NPHUHINUIOB W METOAMK pEIICHUsS
MOCTaBJIEHHBIX 33/1a4, IJIAHUPOBAHUE XO-7a PAa0OThl, MOMUCK JOCTYNHBIX U ONTUMAJIBHBIX
PECYPCOB, TMOJTANHYIO pEATH3AIMI0 IIaHa Pa0OTHI, MPE3EHTALUIO PE3YNIbTAaTOB PalbOTHI, WX
ocMbIcieHue u peduiekcuto. [IpuMensieTcs B OCHOBHOM JUIsl Tepexo/ia KOMIETEHIIUN Ha YPOBEHb
BJIAJICHHUSL.

OcHOBHbIE TUIIBI IPUMEHAEMBIX HAMH B 00pa30BaTEIbHON 1€ATEIIEHOCTH TPOEKTOB:

HccnenoBatenbckuii MpPOEKT — CTPyKTypa npuOImkeHa K ¢opMmMaTy HaydHOTO
UCCIIEIOBaHMs  (JJOKA3aTeIbCTBO AKTYaJIbHOCTH TEMBI, ONpeAeJeHHEe HaydyHOH MpoOsieMBl,
npeaMera U o0BEKTa WCCICNOBAHMA, LENed W 3aJad, METOJOB, MCTOYHHUKOB, BBIIBHKCHUE
TUIOTE3bl, 0000IIeHne pe3yIbTaToB, BBIBOJBI, 00O3HAYeHHE HOBBIX Mpobiem). PesympraTom
SBIISIETCS yaeOHast KapTa 1o MOIYITIO Hateil 00pa30BaTelIbHON IPOTPaMMBI.

TBopueckuil NpoekT, NpennojaraloiuMi B OTIMYHE OT NPEAbLAYILEro, KOHEUHBIH
NPOAYKT B CICIYIONIMX BapHaHTaX — ra3eTa K UCTOPUYECKH 3HAYNMOMY «MaTeMaTHIECKOMY»
coObITHIO (Tpa3aHuK uucna «[Iu» u T.1.); «MaTemMaTudeckas» OTKpbITKa (CBOEro poja yueOHas
KapTa, TOJIIbKO He(OPMAITbHO, KpacOYHO 0(opMIIEHHAs, BUICOPOIIUK «S1 Haydy Bac pemars ...» 1
T.IL.

NndopmanonHblii  MpoeKT — y4yeOHO-TIO3HABAaTENbHAs JAESITENBHOCTb C  SIPKO
BBIPa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (ITOUCK, OTOOP U cHCTeMaTU3aIus HHPOpMaLuu
0 KakoM-TO OOBEKTE, 03HAKOMJIEHHE YYaCTHUKOB IPOEKTA ¢ ITOM MH(OpMaIuel, ee aHaIu3 U
00o0111eHNEe 1, HAKOHEL], IPE3EeHTAINS 110 IPAKTUYECKOMY MPHIIOKEHHIO).

4. NudopmanimoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTelIbHbIC TEXHOJIOTHH.



Opranuszanms  00pa3oBaTeNBHOIO  Mpolecca ¢ NPUMEHEHHEM  CHEeHUAIN3UPOBAHHBIX
IPOrPaMMHBIX CPEJl M TEXHUYECKHX CPEACTB paboThl ¢ nHpopmanuei (nHpopmanuonHas cpena
yausepcurera MOOJIYC MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4yaroIMXCcst
IIpencrasneno B npuiioxeHu 1.

7 OueHOYHBIE CPeACTBA AJisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIITIHHBI (MOTYJIs1)
a) OcHoBHas TUTEpaTypa:

1. Mumayes B. C. Beicmas maremaruka: y4e6unuk / B.C. IllunmaueB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Bsicuiee oOpazoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekcr: AJICKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/990716. — Pexxum jgoctyma: s aBTOPH3.

IM0Jb30Ba-TENEH.
2. Maremaruka: yue6. mocooue / FO.M. Jlanwios, JI.H. XKypoenko, I'.A. Hukonosa, H.B.

HukonoBa, C.H. HypueBa ; mon pea. JLH. XKypGenko, I''A. HuxonoBoii. — Mockaa:
NHOPA-M, 2019. — 496 c¢. — (Beiciee oOpa3oBanue: bakamaBpuar). - ISBN
978-5-16-102130-9. - Texkcr: 3JICKTPOHHBIH. - URL.:
https://new.znanium.com/catalog/product/989799. — Pexum go-cTyma: Ui aBTOPH3.
MOJb30BaTeNCH.

0) JlonosiHuTeIbHAS JIUTEPATYpA:

1. Teopust BepOSTHOCTEH M MaTeMaTHYECKasi CTATUCTUKA: Y4yeOHoe mocobue / buprokosa
JLT., bobopuk I'.'U., MareeB B.U., - 2-e u3a. - Mocksa: HUL[ UH®PA-M, 2017. - 289 c.
(Boic-mee oOpasoBanme: bakamaBpuar) ISBN 978-5-16-011793-5. - TekcT: 25eKTpOHHBIH. -
URL: https://new.znanium.com/catalog/product/370899.— Pexxum moctyma: i aBTOPHU3.
II0JIb30BaTe-JIEH.

2. MaremaTtuka B mpumepax H 3agadax: y4ue0. mocodue / O.M. [lertspesa, JI.H.
XKypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. —
372 c¢. — (Bricmiee oOpasoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
snexktponHbii. — URL: https://new.znanium.com/catalog/product/989802.— Pexum moctyma:
JUISL aBTOPU3. T10JIb-30BaTENEH.

3. Mauxko, I1.E. Beiciias matemMaTHKa B ypaXHeHUsIX 1 3a1a4dax. (B 2-x gacrsax) [Tekcr] /
IT. E. Jauko, A. I'. TTonos, T. fI. KoxxeBuukoBa. - M.: Bricmasg mxona, 1986-2009. ISBN:
978-5-488-02201-0. - 60ree 1000 mT.

®uxtenronbil, .M. OCHOBBI MaTeMaTHYECKOTO aHaiu3a: yuyeOHuK: B 2 4yactsax / .M.
Ouxtenronsi. — 11-e m3n., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — Tekcr : 37eKTpOHHBINA // DNEKTPOHHO-OMOIMOTEUHAS
cucrema «JIauby : [caiit]. — URL.: https://e.lanbook.com/book/112051 . — Pesxkum moctyma: ajis
aBTOPH3. MOJIH30BATEIIEH.

4. ®uxrtenronsil, .M. OCHOBBI MaTEeMaTHYECKOTO aHaau3a: yueOHuk: B 2 yacTsx / [.M.
®uxtenromnbl. — 10-e uzn., crep. — Cankr-IlerepOypr: Jlaus, [0. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TekcT: 31eKTpoHHBIH // DNeKTpOHHO-OMOIMOTEUHAS
cu-ctema «Jlanb» : [caiit]. — URL: https://e.lanbook.com/book/115730 (mata oOpareHus:
06.10.2019). — Pexwum ocTyma: st aBTOPH3. TOJIb30BATEIEH.

5. [llunaueB B. C. 3amaunuk 1o Beiciici Maremaruke: y4ue6. nocobue / B.C. Illumayes.
— 10-e u3n., crepeotun. — Mocksa: UHOPA-M, 2020. — 304 c. — (Bsicmiee obpa3oBaHue). -
ISBN 978-5-16-101831-6. — Texcrt: JJIEKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456



B) MeTonuyeckue ykazaHus:

1. A6pamoBa, .M. DnemMeHThl BEKTOPHOW ainreOpsl W aHAIMTHYECKOW T'€OMETPHUH:
Merto-nuueckue ykazaHus Ui cTyaeHToB | kypca Beex cnenuansaocteil. — MI'TY, 2008. — 16 c.

2. AxmanoBa, 3.C. Heonpenenennsbiit uarerpai: Terpaab-koHcnekt — MI'TY, 2008. — 23
c.

3. Baxpymea, 1.A. Kpusbie u moBepxHocTH 2 nopsiaka. [lonsipHas cucrema KoopauHarT.
[Tpaktukym — Marauroropck: 'OY BITO «MI'TY um. I'.1. Hocosay, 2009. —19 c.

4. TopsueBa, H.A. Teopus GyHKIMIA KOMIUIEKCHOTO MEpPEeMEHHOTO: MeToandecKue
yKa3a-HUS M BapUAHThl MHIUBUAYAJIbHBIX 33JaHUN U1 CTYJCHTOB BCEX CIEHUAIBHOCTEH —
Marnau-toropck: 'OY BITO «MI'TVY um. I''M. HocoBay, 2011. — 28 c.

5. I'paueBa, JI.A. OnpeneneHHbI UHTErPANl: METOAUYECKUE YKA3aHUS ISl CTYJECHTOB —
Marnuroropck: 'OY BITIO «MI'TY um. I'.1. HocoBa», 2010 — 12 c.

6. I'pauesa, JI.A. DineMeHTHI TMHEWHOW anreOphl, BEKTOPHOU anreOphl M aHATUTUYECKON
reoMerpun: YuebHoe nmocodue. - Maruuroropck: 'OY BIIO «MI'TY um. I'.'1. Hocoay, 2010 —
63 c.

7. 'yruna E.M. JlaGopaTopHblii mpakTUKyM MO cTaTucTuke ¢ npumenenuem EXCEL:
Me-to. yka3. st JJabopaTOPHBIX pabOT MO MAaTEeMAaTHIECKOM cTaTUCTHKE.- MarauToropck: [['OY
BITIO «MI'TY um. I'.1. HocoBay, 2009 — 40 c.

8. N3ocoB A.B. I'apmonndecknii ananu3: MeToaudecKkie yKa3aHusi ¥ BapuaHTHI 3aJaHUI
JUTSL CAMOCTOSITENTLHOM pabOThI M KOHTPOJIs 3HaHMi cTyaeHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObiTHs 1 BeposITHOCTE. YacTh 2: Mertoa. yka3. - MarHUTOropck:
'OV BIIO «MI'TY um. I''M. Hocosay, 2010. — 25 c.

10. Masuenko, E.II. TlpowsBomnas u muddepenuman ¢ynkmun. I[IpakTukym.-
Marnuto-ropck: 'OY BIIO «MI'TVY um. I".1. Hocoay, 2010. — 38 c.

11. Masiuenko E.IN1. MccnenoBanue ¢yHKMi U nmoctpoeHue rpapukos. [IpakTukym. —
Marnutoropck: I'OY BIIO «MI'TY um. I''M. HocoBay, 2011. —20 c.

12. Caymkmna H.®. KomOunaropuka. CoOwsitve u BepostHocTh. Yacte |
Komb6unaropu-ka. Anre6pa coObiTuii: MeTon. ykazaHus 1o JuCHUIUIMHE «MareMmatuka» ans
cryaenTo | kyp-ca Bcex cnenmanpHocTein. — MI'TY, 2007. — 17 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatal
0gues/1/1123520/1304.pdf&view=true 1. AxmanoBa 3. C. HeompeneneHHbIi HWHTErpai: OT
TEOPUHU K TpaKTHKe [DIeKTpoHHbBIH pecypc]: yueOHoe mocodue / 3. C. AkmanoBa ; MI'TVY. -
Marnuroropck: MI'TY, 2015. — 1 osnmek-tpon. ont. guck (CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123
520/1304.pdf&view=true. — MakpooObeKT.

https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalo
gues/1/1068918/313.pdf&view=true Amnanurnyeckas TeOMETPUS [DJIEKTPOHHBIA pecypc]:
npaktukyMm / T. I'. Ky3una, O. C. Anapocenko, T. B. MopozoBa, O. B. IlerpoBa; MI'TY. —
MarauToropck, 2010. — 114 c. : ui., TaoI. — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/10689
18/313.pdf&view=true.



https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatal
0ogues/1/1138511/3342.pdf&view=true 4. Bboumapenko T. A. HHTerpajsbHOC HCUUCICHHE
(GYHKIMM OTHOM TIEpeMEeHHO# [ Diek-TpoHHbIN pecypc] : yueOHoe nocobue / T. A. BonaapeHko ;
MI'TY. - Maruauroropck: MI'TY, 2017. - 1 snekrpon. ont. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138
511/3342.pdf&view=true. - Makpoo6bekr. - ISBN 978-5-59967-1001-0

https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatal
0gues/1/1138500/3338.pdf&view=true 5. bynsiueea C. B. Maremaruka: mpeaeiabl |
HEIPEPHIBHOCTh (YHKIIMM OJHOW mepeMeH-HOu. [IpakTukym [DeKTpoHHBIN pecypc]: yueOHOe
nocobue / C. B. bynsraeBa; MI'TY. - Mar-uuroropck: MI'TY, 2017. - 1 37€KTpOH. OMNT. JTUCK
(CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138
500/3338.pdf&view=true- Makpooonekrt. - ISBN 978-5-59967-1002-7.

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne morosopa Cpoxk neiicTBuUS JTULIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 6eccpodHo
Professional

7Zip CBOOOJHO  PacrIpoOCTpPaHsIEMOe OECCPOUHO

Adobe Reader CBOOOZHO  pacIpOCTPaHIEMOE 0eccpoYHO
MAXIMA CBOOOJIHO  pacHpoCTpaHsIeMOe 0EeCCPOYHO

FAR Manager CBOOOJHO  PacrIpoOCTpPaHsIEMOe OECCPOUHO
Bpaysep Yandex CBOOOJHO  pacIpoOCTPaHIEMOE 06eccpoyHO

Linux Calculate CBOOOIHO  pacIpOCTPaHIEMOE 0eccpouHO

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIC CHCTEMbI
HazBanue kypca Ccpuika
HNudopmanmonnas cucremMa - Eqnnoe 0kHO gocryna K .
(opman a AOCTYIA K YRL: http://window.edu.ru/
MH(POPMAIMOHHBIM Pecypcam
[TouckoBast cucrema Axamemust Google (Google

URL.: https://scholar.google.ru/

Scholar)

HammonansHas HH(pOpPMAITMOHHO-aHATTUTUYECKAS URL:

cucteMa — Poccuiickuii  MHIAEKC ~ HAy4HOIO h ali . .
ttps://elibrary.ru/project_risc.as

nutupoBanus (PHI) P y-TU/project_ P

9 MartepuaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MarepuanbHO-TEXHUYECKOE 00ECTICYCHHUE TUCITUTIITUHBI BKITFOYACT:

VYyeOHBIC ayAUTOPUW JJIS TPOBEACHUS 3aHATHH JIEKIIMOHHOTO Tuma: Jlocka,
MYyJIbTUMEANIHBIE CPENICTBA XPAHEHHUSI, TIEpeau U MPECTaBICHUs HHPOPMAIIHH.

Y4eOHbIC ayTUTOPUU JUIS TPOBEJACHHS TPAKTHYCCKUX 3aHATHH, TPYIIOBBIX H
WHIVBUAYAIbHBIX KOHCYJBTAIUNA, TEKYIIETO0 KOHTPOJS U MPOMEKYTOUHOH aTTectanuu: Jlocka,
MYJIbTUMEANIHBIN TPOEKTOP, SKPAH.

Komrmekec meroanueckux pa3paboTok (pa3gaTodyHOTrO Marepualia M MEeTOIUYECKUX
yKa3aHHi) U\IJIH KOMITJIEKC TECTOBBIX 3aJaHUi JJIS IIOATOTOBKH M MTPOBEACHHUS POMEKYTOUHBIX
U pyOeKHBIX KOHTPOJICH.

[Tomernenust 1151 CaMOCTOSITEIBHOM paboThl ydamuxcs: [lepcoHanbHbIe KOMIBIOTEPHI C
naketom  MSOffice, Bbixomom B HMHTepHeT W C  JOCTYIOM B  3JIGKTPOHHYIO
nH(pOPMaAITMOHHO-00Pa30BATENBHYIO CPEAY YHUBEPCHUTETA.

[Tomemienne It XpaHeHHs W NPOPUIAKTHYECKOTO OOCIYKMBAaHUS  Y4eOHOTO
obopynoBanus: Illkader mmsa XpaHeHus ydeOHO-METONUYECKOW JOKYMEHTAIMH, Y4eOHOTO
000DVIOBAHUS M VAEOHO-HATIISTHBIX TTOCOOWH.



ITpunoxxenune 2
Y4yeOHO-MeTOoAUYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs
[To nucununimHe «Marematuka» NOPEIyCMOTpPEHA ayAMTOpHAas M BHEAYAUTOPHAs
caMOCTOsTeNIbHas paboTa 00y4JaroIMXCs.
AyIuTOpHAs CaMOCTOATENbHAs paboTa CTYACHTOB MPEAINOJIaraeT pelIeHne KOHTPOIbHBIX
3ajja4 Ha IPAKTUYECKUX 3aHATUAX.

Ilpumepnuie ayoumopnuvie konmponavhsle paoomut (AKP):

AKP Nol «Ananumuueckasn zeomempus
1. a=(2L-3), b=(-4,0;2), c=(11-2). Haiinure:
a) JUTMHY BEKTOpa é_l, €ro HaMpaBJISIONINe KOCUHYCHI, OPT BEKTOpa a X
6) a-b,
» axb.
o abe,
2.a= (1;4;—3) , b= (3;—2;5) , c= (3;—4; 2). Halinure momans mnapauienorpaMmma,
MIOCTPOCHHOTO Ha BEKTOPax a+2b u c—3b, n sl ero CTOpOH.
3.IIpoBepbTe, SBIAIOTCA JU BEKTOPHI a = (J;l;3) , b= (3;0;—2) , C= (— 1;1;3)
KOMILJIAHAPHBIMH.
4. lanbl koopauHatel BepiinH A(3;0); B(-5;6); C(-4;1) Tpeyronbuuka. Haiiaure:
1) nmuny ctoponsl AB;
2) ypaBHEHHUE BBICOTHI, MPOBEAECHHON Yepe3 Bepiuny C.

5. Jlanbl KOOpAMHATHI BepIIUH HpaMuasl A; A, Az A, . Haiitu:
1) ypaBHenue npsimort A;4,;

2) ypaBHEHUE TIIOCKOCTH Aq Ay As;
3) AnuHY BBICOTHI, OMYIIEHHOW U3 BepIIMHbI A, Harpanb A; A, As.

6. [IpuBecTn ypaBHeHWe KpuBOi X° —2X+3y’ +12y—-5=0 Kk KaHOHHYECKOMY
BUY W TIOCTPOUTH €€.

AKP No2 «Ilpeden ¢pynkuyuu. Henpeporienocmo ghynkyuu

BpruncnuTe npenens:

3 2 _ _ _
1 lim X -|2-3X + 2X 5 1im (x 7Z(x f)(x 4)
x>2 X —X—-6 o= BX" =X +11
3 2
3. lim > X 4. tim 9™
oo\ 27 -1 2x+1 x-0 X
1
—+7
5. Iir73(1—4x)SX 6. Iirrgxcthx

7. UccnenoBath Ha HEMPEPBHIBHOCTH (PYHKIIMIO.

f(x):{x—s’emu X <0
5% ecmu x>0

AKP No3 «Ilpou3eoonan (pynkuyuu 00noit nepemennoin)
1. HaiiguTe nepByro NpOU3BOAHYI0 OT (DYHKITUH:

2_
2 [X=V1-25 Gy =x.0083X, 5y y=X =F*2 500 xi3
y = arccos 5t + 7, XT+2x+l

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



2. CocraBbTe ypaBHeHHs KacaTenbHoOil K kpuBoil XY =4 Brouke X, =1.

3. Bsruuciure npubnmwkeHHo Y =V x* +8 npu X = 1,09 .

. cos4x -1
4. BeruucnuTe npejen no npasuny Jonutans  lim —
x—0 (e4x _l)
AKP Ned «Heonpeoenennuiit unmezpany

. Haiitu HeonpeienéHHble UHTETPalbl:

2 —
a) '|'X +5XX2\/;+2dx,6) jsin(3x+1)dx,B) j%d

dx, ) jxsin(Zx)dx,e) jsin2(2x)dx, 8x~15 dx, 3) J'\/;_Z

J‘x(x —4x+5) x+\/§X

r) I 3x—4
VX% —6x+13
AKP Ne5 «/lugpgpepenyuanvnuvie ypaeuenus 1 nopaoka»

1. Haliti oOmmii maTeTrpast wim odmiee peniearne quddepeHIaTLHOTO YPAaBHEHHS IEPBOTO
nopsiaka (B mpumepe 0) pemuts 3anavdy Kommn):

a) 20xdx —3ydy = 3x*ydy —5xy*dx,

){y' — Y COS X = Sin 2X
y=-1
AKP No6 «Hucnoswvte paovr»

3n
n 3n-2
1. Hccrnenmosarh psag Ha CXOOUMOCTL a ;
P ) 21(2n+1) 2 Zn 19
( 1) 52n -1
2 I/ICCJ'IG,[[OBaTB pﬂ,[[ Ha a6COJ'IIOTHyIO nu y'CJ'IOBHYIO CXO0OAUMOCTH ZW .
~ (n+1)!

n+1
3. Brruaucnute cymmy psaaa ¢ TouHoctso 0,01 Z ( 31)
-1 oN

AKP NeT «Cnyuaitnvie codvtmusy

1. B ypue 12 mapos. Cpenu 3tux mapos 3 6enbix 1 9 yepHbix. KakoBa BeposITHOCTb TOTO, 4TO
HayJauy BBIHYTHIN IIap OKakeTcs OenbiM?

2. B pagmoctynuu tpu muxkpodoHa. s Kakaoro U3 mepBbIX JABYX MHUKPO(GOHOB BEPOSTHOCTh
TOr0, 4TO OH BKJIIOYEH B JaHHbIA MOMEHT, paBHa 0,45, a musa Tperbero — 0,9. Haiitu
BEPOSITHOCTH TOTO, YTO B JAHHBII MOMEHT BKJIIOUEHBI 2 MUKPO(OHA.

3. B mpogaxe umeroTcst 6ebie 1 KOPUIHEBBIC SHIIa B COOTHONICHHUH 2:3, IPHYEM IPOU3BOICTBO
60% Genbix 1 71% KOPUYHEBBIX SIMLL JATUPYETCS JTHEM, MPEIIIECTBYIOIUM JHIO MPOJaKH, a
OCTAJIbHBIC SHIAa JATHPYIOTCA Oosiee paHHUMH 4YuciaMmu. [lokymarens 3aka3bIBaeT SUIIA,
JaTUpyeMble JHEM, MPEALIESCTBYIOIIMM THIO MPOJAXH, HE3aBUCUMO OT MX LBera. KakoBa
BEPOSITHOCTh TOT'0, YTO EMY IIPOAATYT PELIETKY OeNbIX AuL?

4. TenedonHas ceTh ydpexneHus obcmayxuaer 200 aboHeHTOB. BeposTHOCTH TOro, YTO B
TEUEHHE MHMHYTbl BHYTPHU O3TOM CETH KTO-TO KOMY-TO TO3BOHMT, paBHa 0,7. KakoBa
BEPOSITHOCTH TOTO, YTO B T€UEHUE MUHYTHI OyzeT 5 3B0HKOB? KakoBa BepOsSTHOCTh TOTO, UTO B



TeYeHHUEe MUHYTHI OyzneT He Oosiee 5 3BoHKOB? HaiiTu HauBeposTHeEiIIee YMCIO 3BOHKOB B
TE€YCHHE MUHYTBHI.

IIpumepHble MHAMBUAYAJbHBIE JoMamuHue 3aaanus (U13) u tunossie pacyersl (TP):
TPNel «Mampuuywl. Onpedenumenu. Cucmemuvl TUHEHHBIX AN2e0PAUYECKUX YPAGHEHUIL)
Ilpakmuueckue 3a0auu:

1. Pewmuts matpuunoe ypaBHenue X+3(A-B)=4C, rae

ol Ao el )

39
-1 5 6 7 > 3 -1 4)(2
2. Bwmonauts nevicteust | 3 4 2 1 |- 2 +15 2 3|3}/
0 7 8 2 1 -2 3)\4
1
1 2 3
3. Beruncnuts onpenenurens (2 0 4
5 6 7
1 1 2
4. Haiitu obpatHyto Matpuy A~ ecrn A=|2 -1 2
4 1 4

5. Pemmuth cucTteMbl JTUHEHHBIX alreOpanyeckux ypaBHeHui mo dopmynam Kpamepa,
MaTpUYHBIM METOAOM, MeToZ0M ["aycca:

3X, +4X, +2X; =3 X, + X, —X; =36
A) 12X, =X, =3X; =-3 B) X =X, +X; =13,
X; +5X, +X; =2 2%, + X, + X, =7

6. Pemmuts cucremy meronom ["aycca
X, + X, +3X5 —2X, +3X; =1
2X; +2X, +4X; —X, +3X;, =2
3%, +3X, +5X; —2X, +3%, =1
2X, +2X, +8%; —3X, + 9%, =2
2X, +X, +X3 =0
7. PemuTh cucTeMy OJHOPOAHBIX YPaBHEHUN 5%, — X, =X, =0

X; —3X, =3%X; =0

Teopemuuecxue eonpocol:

1.Jaiite onpenenenue matpuibl. Kak onpeaenuTs pazMep MaTpHilbl, 3JeMeHT MaTpulbl? [IpuBeaure
PUMEPBI.

2. YacTHbIe BUIBI MATPHUIL (MX Ha3BAHUS, IIPUMEDPHI).

3. JIuneinkie Orcpanyu HaJl MaTpulaMu: CJII0OKCHUE U BbIYUTAHUC MATPUILl, YMHOXKXCHHUEC MaTPUIIbl HA
YHCJIO.

4. HenuneiiHble onepanuy HajJ MaTpULIaMU: YMHOKEHHE MaTpull, paBuiio, npumep. Beerna nu
orpeesieHa onepanus yMHOKEHUS MaTpUll?, YKaKUTE UCKIIIOUEHUS, IPUBEAUTE IPUMEPBHI.

6. Uto Ha3pIBaeTCA OMpPENETUTENeM 2-TO U 3-TO MOPSAKA, IPUBEJAUTE IPUMEPHI

7. KakoBbl OCHOBHBIE CBOMCTBA OTIpEIeIUTENEH?

8. Kakue criocoObI BEIUHCIIEHUS OHpGI[CJ'IHTGJ'ICﬁ IMPOH3BOJIBHOI'O IOPAAKaA Br1 3HaeTe?



9. CucteMaTU3UpyITe BCE Cllydan, B KOTOPBIX OMPEACIUTENh PABEH HYIIIO.
10. Yto Ha3pIBaeTCI MUHOPOM 3JIEMEHTA MaTPHIIBI, €T0 aITre0OpandecKuM JIOMOJTHEHUEM?

11. Kaxkas maTpuiia Ha3eiBaeTcs 0OpaTHOM 115 JaHHOUM MaTpuilbl A? Besikast i maTpuiia uMeeT
oOpaTHy0?
12. Kaxk naiiti o6patHyto maTpuity? Kak mpoBeputs, 4T0o OHa HalijieHa BepHO?

13. Kakue BubI cUCTEM JTMHEWHBIX ypaBHeHMI Bbl 3HaeTe? (UTo 3HAUNUT OAHOPOAHASI, HEOJHOPOIHAS
CUCTEMa; KaKue CUCTEMbI COBMECTHBIE, HECOBMECTHBIE; ONPE/ICIICHHbIE, HEONPEIeTICHHbIE?)

14. ChopmynupyiiTe HEOOX0IMMOE U JOCTAaTOYHOE ycinoBue copmectHocT CJIAY.
15. TIpu xakom ycnoBun CJIAY nMeeT equHCTBEHHOE perieHne?

16. Kak onpenenaunTs, 4To cUCTEMa HECOBMECTHA?

17. Onnopoansie CJIAY MoryT ObITh HecoBMeCTHBIMU? [Touemy?

18. IIpu xakoMm ycnoBuun oganoposiHas CJIAY nMeer TOJNBKO HyJIeBOe perieHue?

19. Yto Bel MmokeTe ckazaTh 0 KonuuecTBe pereHuit onnopoaHoit CJIAY, ecnu onpeaenurens
MaTpPHULIbI 3TOM CUCTEMBI PaBEH HYJO?

20. 3anummre popmynsl Kpamepa. KakoBbl yciioBus uX MprUMEHEHUSI.
21. Kakue cucTeMbl MOXKHO peliaTh MaTPHYHBIM METOI0M? 3alHIIUTE COOTBETCTBYIOIIYIO (POPMYITY.

22. B ueM 3akirovaeTcs CynHoCcTh MeTojia ['aycca?

HJ[3 Nel «Bexmopnas anzeopa»

1. TloctpoiiTe Ha IUIOCKOCTH BEKTOPBI a= (4;—1) , b= (— 2;5) , c= (1;2) . Haiigure ux

JUHEHHYI0 KOMOMHAIIUIO 2a+b+3c a) TeOMETPUYECKH, 0) aHATTUTUYECKHU.
2. a=(2%-3), b=(-4,0;2), c=(11-2). Haiinure:

a) JJIMHY BEKTOPa a, ero HAIpPaBJISIOIINE KOCHHYCBI, OPT BEKTOpa a;

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

p axb, axc, bxc, (a+2c)x(za-sb)

r) abc,
3. a= (1,4,-3) , b= (3-2;5) , c= (3-4;2) . Haiizure TIOmMAns MapaIENOTpPaMMa,
MMOCTPOCHHOTO Ha BEKTOpax a+2b u c—3b, u wmHEI ero CTOPOH.
4. TlpoBepbTe, SBISIFOTCS JU BEKTOPHl A= (1;1;3) , b= (3;0;—2) , C= (— 1;1;3)
KOMIUTAHAPHBIMHU.
5. JaHbl KOOpPAHMHATHI BEpIINH NUpaMHUIbI AAAA,

A(336), A (221), A(-L01), A,(46;-3) Haiirnu:
1) nnmuny pedpa AA,;
2) yron Mmexny pedbpamu AA, U AA,;
3) yron mexay pebpom AA, U TpaHbio AAA;;
4) momanb rpaHu AAA; ;
5) o0BbeM nupamMuabL.

HJ[3 N2 «Kpuevle 6mopozo nopaoka)

1. Ompenenuth TUN W TOCTPOUTH JiMHUIO. Haiftu, ecnu ectb, BepuIMHBL, (OKYCHI,
ACUMIITOTBI:

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

HJ[3 Ne3 «KomnnekcHble wucna



1. BeimosHuTh ACWCTBUS, TPEACTABUTH  pe3ylbTaT B  anredOpamdeckoil  ¢opme

s 2i
(3-2)(4i-1)+ 23

2. M300pa3uTh Ha KOMIUIEKCHOM IUIOCKOCTH M TPEJICTaBUTh B TPUTOHOMETPHUYECKOH H

HOKa3aTeNnbHOM opmax uuena: z, =—i; z, =1-1; z, =-1+ V3i.
3. Bouucnuts a) (2,)'°; 6) Bee 3Hauenus kopHs 3/Z; .

4. Peumts ypapHenus a) z°—4z+8=0 06) X—y+ixy =i, x,yeR.
5. IloctpouTh Ha KOMIUIEKCHOM IIJIOCKOCTH MHOECTBO TOYEK, YAOBJIETBOPSIOIINX
COOTHOIICHHUIO |Z — 2i| <2
HJ[3 No4 «Bseoenue ¢ ananus. IIpeoen. Henpepwienocmao)

1. Haiitu npenensl QyHKIMIA:
23 +x*+5 . x3-3x-2 .. Jx+1-2 . 1-cos4x
lim ; :lim 5 : lim o lim

x>0 3x° —x+1 x=>-1 X% —_x—2 x—3 /X_Z_l x—0 2X.tgx

X 1
lim x-(Vx* +1-x); Iim[%j  lim(1-4x) > " Iimm.
X—>00 X+ X—>

X—>+00 x>0 @ 3x -1

2. HccnenoBaTh Ha HENIPEPHIBHOCTD, HAMTH TOYKH Pa3pbIBa, CAEIATh YEPTEK:

X+4, x<-1,

y=43% y=Ix*+2, —-1<x<1,
2%, x>1.

HJ[3 Ne5 «Ilpouseoonas ghynkuyuu 00Ho1l nepemennoi)
Haxootcoenue npouszeoonoit

1. Haiitu npousBoHble U AU(QepeHnnasl nepBoro nopsaka
1 7C0S X
) = ’
5x+1
2) y=(2+5x)* —3cos7x,

3) y:%—4x-arcsinx,

4) y=(cosx).

2. Haiitu npon3BoHyt0 G yHKIMY, 33JaHHON HESIBHO

e’ —5xe* —2xy +11=0.

3.Haiitu npou3BoaHyI0 (GYHKINH, 33laHHON TapaMeTPHUECKU

X =3cost -5,
y =4t° +5.
4. HaiiTi mpou3BOIHBIC IEPBOTO TOPsAIKA PYHKIIUH y= xe?".
Ilpouszeoonasa evicuiux nopsaokos. llpunosxcenusn npouszeoonoi

2

1. Haiigure d_y u d_g/ byHKIMIA: a)
dx dx

Xx=3t—t3,

2.

6) y=5".



o 2 o
2. a) Hanmmmte ypaBHeHHMe KacaTelbHOU K mapabone ) =X~ —4X+ 2 B Touke ¢ abcuuccoit
x, = 0. Iocrpoiite rpaduk u KacaTeIbHYIO.

6) Hamummure ypaBHeHuWe KacaTelbHOH K KpuBoi X° + Yy’ —4X+2y—164=0 B ee Touke ¢
koopauHatamu (7; 11). IlocTpoiiTe KpuBYyIO U €€ KacaTelbHYIO.

3. Haiinure Hanbospiliee 1 HAMMEHbIIee 3HAYCHUs (DYHKITUU Ha 33IaHHOM OTPE3Ke

f(x)=2x°-6x*-18x+7 xel-2;2].

4. BBI‘{I/ICJ'II/ITG npez[enbl, I/ICHOJ'IBSYH HpaBI/IJ'IO HOHI/ITaJ'IHZ
. 2x% —8x2 +13x-10
a) lim—; 5 ;
x>2  X°—2X°+3X—6
0) lim x-Inle* —1).
) X—>+0 ( )

5. 3aBUCUMOCTb IIyTH OT BPEMEHH NPU NPSIMOIMHEWNHOM JIBH)KEHUU TOUYKHU 33J1a€TCSl ypaBHEHHEM

_ 1. 2
S = §t +2t°—-3,rme S — 1yt BM,a t — Bpems B ¢. Beiuucnure ee CKOpoCTh M YCKOpEHHUE B

MOMEHT BpeMeHu t =4c.
TPNe2 «Hccnedosanue hynkyuii u nocmpoenue 2paghuroes)

Ilpakmuueckue 3a0auu:

=

[Toctpoiite  rpadpmk (yHKIMM C T[OMOINBIO  MPOW3BOAHOM  IEPBOTO  MOPSAKA
y=—x>-3x* +9x+11.

2. Haiinute mpoMeXyTKH BBIITYKJIOCTH, BOTHYTOCTH U TOUKH niepernda QyHKun  y = 2x — 33/ x?

3

y . X
3. HaiinuTe acHMITOTHI M IOCTPO#iTE CXeMaTHIHO Tpaduk GyHKIMH y=_ "~ _ .
(x+1)
2
4. TIpoBeauTe MOTHOE HCCe0BaHAE QYHKUMH U TTOCTpoiiTe rpaduk y - X =3X+3
x-1

5. Ilposemute nonHoe uccnea0Banue GyHKIMU U IOCTPOKTE Tpaduk
_Inx
=
Teopemuueckue éonpocwl:

1. Onpenenenue GpyHKINHU, HEYOBIBAIOLIEH (HEBO3pACTAOIIEH) HA TPOMEXKYTKE.

2. CdopmymupyiiTe HEOOXOOMMBIE W JIOCTATOYHBIC YCIIOBHSI BO3PACTaHHS U yOBIBaHUS
GyHKIHH.

3. Ormpenenenne MUHUMYMa B MaKCUMyMa (yHKIIHH.

4. Cdopmynupyiite HeOOXOAUMBIE U TOCTATOYHBIE YCIOBUS CYILIECTBOBAHUS KCTPEMyMa.

5. Omnpenenenue BIMYKJION (BOTHYTON) PYHKIIMM HAa MHTEpBaje, TOUKH reperuoa.

6. CdopmynupyiiTe nocTaTOYHBIE YCIOBHS BBINYKJIOCTH (BOTHYTOCTH) Tpaduka (yHKIHH,
JOCTAaTOYHOE YCIIOBHE CYLIECTBOBAaHHME TOUYEK MEepPeruoa.

7. OmnpeneneHue aCUMITOTHI rpaduka GyHKIUN

8. HaXO}K,I[eHI/Ie BCPTHUKAJIBbHBIX, HAKIOHHBIX, TOPU30HTAJIbHBIX aCUMIITOT.

HJ[3 No6 «HeonpeodeneHHblii uHmezpan)

1. HaliTu Heonpe1eNeHHbIE HHTErPalbl



=

N

w

1 x¥x 2 1
[ — 10 2. — d
ams *JX I(sm szx

3'[ 3 4 ) 4th9 X— 6
J2-7x sin(zg)x—lj sin” x
PEAY 2x -1

5. [ x(3x*+1)" dx 6.[ 1

7. J.\/l—exexdx 8. j 4x+3 dx,

(x-2)°
9. Ixe*dx, 10. I*
X(X° +1)
dx dx
11. , 12. ———
'[\/;+§/;+24\/; Icosxsin‘"*x
3. | o
(X+D)VX* +2x-1.
TPNe3 «Onpeodenennviii unmezpan)
Ilpakmuueckue 3a0anusn:
1. BbIunciuTh ornpeeieHHbIe HHTETPaIbl
2 1 Vg
) [O¢+)dx 2)  [Insinxdx
1 X 2

2. BbIMHMCIHTB MUI0MAAs GUIYpPHI, OrPAHUYEHHOM TMHUSAMH
1) 3x—y=4, y’=6x

2) r=cos2¢, OS(/)S%

x =2cost,

3) { . y=3(y23).
y =6sint;

3. Bblumcnute ANMHY IyTU KPUBOM, 3aJaHHON ypaBHEHHUEM

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

2) p=3e"", —7/2<p<x/2

— Ll 1
3) x—et(cost+s?nt), r/2<t<rr.
x =e'(cost—sint),

4. Bpraucnuth 00beM TeIa, 00pa30BaHHOTO BpalieHueM BOKpyT ocu Oy Gurypsl, orpaHuueHHON

2 2
rpadukamu pyHKImi X = 3-y" x=y'+1

Teopemuuecxue eonpocol:

JaliTe ompeneneHue OMPEACICHHOTO WHTETpaia M YKAKHUTE €ro TeOMETPUYECKUH U

MEXaHUYECKUM CMBICI.

ITycth f; f(x)dx =0, f(x)# 0. Kak3To HCTOJIKOBAaTb FT€OMETPUUECKHU?

. 3anumuTe GOpMyIy I BHIYUCICHUS IJIOMIAIN KPUBOJIMHEHHON Tpanenun A ocu Ox u yis

ocu Oy.

. Kak m3menurcs sta popmyna, ecnu gurypa OyaeT orpaHndeHa CBepXy U CHHU3Y — IpaduKamMu

byHKIMMA



y=f1(x) u y=fy(x),amno 60okam — NpsAMbIMU X = @, X = b.
5. 3anummute GopMyny Ui BBIYMCICHUS IUIOMIANM KPUBOJMHEHHOTO CEKTOpa, OrpaHMYEHHOTO
KpHUBOMH, 3aJITaHHOM B MOJISIPHOM CUCTEME KOOpIUHAT.
6. 3anummute hopMyiy A BRIYUCICHUS JJTUHBI IYTH KPUBOH, 3aJaHHON ypaBHEHHEM:
a) B JICKapTOBOW CHCTEME KOOP/IMHAT;,
b) B monsipHOU cucTeMme;
C) eciu KpHBas 3ajiaHa MapaMeTPUICCKH.
7. 3anumute GopMyiy A BIYHCICHUS 00beMa Tena BpamieHus Bokpyr ocu Ox  (OVY).

TP Ne4d « Dynkyuu HeCKOJIbKUX NEPEMEHHBIX)

In{L—x* —y®
1. Haiitn oGsacTh onpeaeneHus QyHKIUNA Z = (X—y) .
-y

2. HaiiTn 3Ha4€HUs YaCTHBIX MPOU3BOJHBIX (DYHKIIMIA B 33JaHHOM TOYKE:
1

A) z=x" (1) B) z=M{Vx+y) ().
2
3. Haiitu Z—l:, ecnu U= Xy +sin(x+y).
X

4. BpuuciuTh NpUOIMKEHHO \/ 5.%%2 42,03 .
5. HaiiTi 5KcTpeMyMsl GyHKIHH  Z = X° +2y° —4X -6y + 2.

. Inx In
6. Haiitu npousBoiHyt0 QyHKIIMM Z = —— — ny B HampasyieHuu Bekropa (1;1).

Yy X
7. Haiftu skcTpemManbHOe 3HaueHne QYHKIMK Z = 2X + Y —y° — X 1pu ycinoBun X +2y =1.

8. Haiitu Hanbonbiiee 3HaueHne QyHKIUU:

x>0
A) z=x-2y+5 y>0 B) z:m@2+yﬁ
X+y<l,
X+2y<1
x>0
y > 0.

TPNe5 «Humezpan no ¢puzype»

2y
1. BBIYMCIUTH MOBTOPHBIA HHTETpal jdy I (2x + y)dx .
-2 0

2
4 3

yor
3

2. I3MeHUTb NOPAI0K MHTETPUPOBAHMS B IBOMHOM HHTErpale: Idy J. f
1

y

(x; y)dx.

1

. x?
3. BpuncauTh 1BONHONW MHTETpall ﬂ — dxdy , rne D — o61acTh, orpaHuYeHHAs THHUAMH
D

y=1,y=x,x=4.
X

4. BeIYUCIUTH TUIOMIAAbL (PUTYPBI, OTPAaHUYEHHONW OKPYXHOCTSIMH ' =1, r=2C0S¢ (BHE



OKPY>KHOCTH
r=1).

5. Beraucautsb miuomaab GUrypel, OrpaHUuEHHON TUHUAMH Y = % u X+y-7=0.

6. Haiftu cratudyeckue MOMEHTHI OTHOCUTEIBHO KOOPAMHATHBIX OCEH IUIACTHHKH,
OTpaHMYEHHON mapabonoit Y = X° (yZO), npsAMoNl  X=9, eclii IJIOTHOCTh pacHpeleaeHus
Macchl B KaKJJ0M TOUKE paBHA OpJAMHATE ITOU TOUKHU.

7. Haligure Mmomentsl nHepuuu |, Iy |, OZHOPOMHOM IIACTUHKH (5 =1), OTpaHUYCHHOM

OCSIMM KOOpJAMHAT U npsiMort Y = 2—0,5X.

TPNe6 «/lugpghepenyuanvusvle ypasHeHus 6blCUIUX NOPAOKOU)

1. Haiiti obmee pemenne audepeHnnanbHOro ypaBHEHUS:

1) y"xInx=y",2) A+x>)y"+2xy’ =12x>.

y' = Zsin3 yCcos y

yO==.y@®=1"

3. Haiitu oGmiee pemenue L[ch(bepeHuHaanoro ypaBHEHUs (B IpUMepe 1) PEIIUTh 3a/1a4y

Komm):

1) y'-2y'+y=xe 7 y'+4y +5y=x"

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

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

7 { y"+y=1/sinx |

Y(z12)=1,Y'(x12)=nl2

4. Pemte cucremy 1Y nepBoro nopsiika 1Bymsi ciocod0aMu - MOJCTAaHOBKH U METOJI0M Dilepa
y'=2x-5y+e'
{x' =y-6x+e

2. Haiitu pemenue 3anaun Komu:

TPNe7 «Hucnoswie paovt, hyHKyuonaibHvle paovl»

0
1. JTokazaTh CXOIUMOCTb U HATU CyMMY psizia Z

2.I/ICCHCHOB3TB Ha CXOINUMOCTDb pﬂIHJI:
= sin? nvn =1 = nl(2n +1)! - (3n—2]2"
a _— 0 ——sin ,B , T n — ,
DNy -l Yy~ (fj "2 ey " 2" an

m Y. L
= (3n+1)/In(n+5)

3. UccnenoBaTh psapl Ha aOCONIOTHYIO U YCIOBHYIO CXOJUMOCTD:

N Zsmnf 6 i 1" Z( -D"@n+l)

~ “~nin(n+1) ~ ~  3n+2



"
4. Haiitu cymmy psnia z ) ¢ Tou”ocThio 10 0.001.

= 4"(2n+1)
5. HaiiTi 0651acTh CXOAMMOCTH CTETIEHHOTO psija:

2n+1

-D"2"(x+1" 4" (x - 3)2n D" (X+2)
nzll 3n+2 )Z J2n ’ nzll n?

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

7. Berancauts uHTErpai ¢ TouHocTsio 10 0.001:

0.5 dX 0.2
a) |——— 6) [sin(25x*)dx.
[w 01
8. Haiitu npubnmxénHo pemenue 3agaun Komm B Buge orpeska psga Teitsopa 1o
" 2 2
y =x"+y
y(0)=0,y'(0) =1

CTETEHSIM X C YeThIPbMs HeHYJIEBBIMU K03 pHIreHTamu: {

9. Pa3noxutpk B psaag Pypre QpyHKIHIO, TEPUOAMIECKYIO C TIEPHOIOM 277 , 3aJaHHYIO Ha
X+7m,—-71<x<0

orpeske [-z, ] dopmynoinn f(X) = )
P [-7, 7] dopmy (X) £ 0<x<r

TPNe8 « Dynkyuu KOMN1eKCHO20 NePeMenHoZo»

1. M3o0pa3uth 005acTh, 3aJaHHYIO HEpPaBEHCTBAMH. [ 'paHUIBI, MpUHAJICKAIUE OOJACTH,
M300pa3uTh CIUIONIHON JIMHUEH, HE TPUHAIJICKAIIIE — TyHKTHPHBIMH.

lz-1>1
lz+1>1
2. C tounocteio 10 0,001HaiiTi 1eWCTBUTENHHYIO U MHUMYIO YACTH TaHHBIX BEIHYUH:
a) e—2+| .
6) ch(2-1);
8) Arcctg(2i);
2) 2M1.

3. UccnenoBarh GyHKIMIO W=SIN2Z Ha aHAIUTUYHOCTh. B ciyyae aHaTMTUYHOCTH HAWTH €&
POU3BOAHYIO.
4. BocCTaHOBUTH aHAIUTHYECKyr0 (yHKIMi0 f(Z) mo W3BECTHOW JCHCTBUTENHHOW YacCTH

Re f(z)wm maumoit Im f(z)n 3Hagenmo f(z;).
Ref(z)=x"—y*+3x+y; f(0)=i.
5. Beraucnuts uHTErpan oT GYHKIMH KOMIIEKCHOTO MTEPEMEHHOTO 10 TAaHHON KPHUBOM.
Iz-lmzzdz, L:|z|=1, —n<argz<O0.

6. Beruucnuth uHTErpas. BocnonszoBaTtbes Teopemoit Ko uimy uHTErpaabHBIMU (OPMYIIaMu
Komm. HanpaBnenue BoJib KOHTYpa, MPOTUB YaCOBOM CTPENKH.



H/[3 Ne7 «Cnyuaiinvie 6enudunvl u 3aKOHbL UX PACHPEOEICHUA)

1. Bagan psg pacnpeneneHuss JTUCKPETHOW ClydyalHOW BEITWYWHBI X.

X |1 2 3 4 5 6
P 1003|015|0,20 0,35 |0,15 |?
[TocTpouts MHOTOYT'OJIbHHK pacrpeeneHusl. OnpenenuThb byHKIHIO
pacripefie/iecHusi W TOCTpOUTh €€ TpapuK. BBIUKCIUTH MaTEMAaTHYECKOC OKUIAHUE
My ,  JUCIICPCHIO DIX] , CpemHee KBajpaTHYeCKOe OTKIOHGHHE OX H
—o, <X <
BEPOSITHOCTD P(mx GX_X_mX+GX)'
2. 3agana (QyHKOHS pacHpeneNieHUs CIy4ailHOW BETWYHHBI X

0, X <3,

F(x) = %(—x3 +12x* —45x 4+ 54), 3<x<5,

1, X >b.
Haiitu  mmotHocTe  pacmpenenenus. Iloctpouts rpaduku QyHKIUM U
IUIOTHOCTU paclpeiesieHusl. BblYMCINTh MaTeMaTHyecKoe OKUJAHUE, [UCIEPCUI0 U
BEPOSITHOCTD P(X (0.4)).
3. B Tabmuie mnpuBen€H 3aKOH paclpeiesicHUS BEPOSITHOCTEH CHUCTEMBI CITYYailHBIX
BennuuH (X, V)
X
Y L -2 -1 0 1 2
1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a
Haiitu: xoadduiment «a»; wmaTeMaTuyecKue  OXKUIAAHUS s My ;  JIACIIEpCUHU
2 2
¥ 7Yy ko3 duIueHT Koppensuu Tey .
TPNe8 «Oopabomka IKchepumMeHmMaibHblX OAHHBIX)
Han cratuctudeckuid psij (MCXOMHBIC 3HAUCHUS BEJIMYNH)
X Y X Y X Y X Y X Y
384 | 18,7 |40,7 | 24 | 303 | 18 | 27,3 | 251 | 22 21
40,2 | 11,7 | 50,8 9 284 | 157 | 38 | 206 | 32 | 28,6
2411209 | 38,2 | 228 | 476 | 11,3 | 52,8 | 152 | 195 | 19,7
3251224 | 36 |198 | 303|213 | 48 | 245 | 46 | 20,3
25 | 295|357 | 153 | 305|278 | 26 | 28,7 | 27,8 | 155
38,1 | 196 | 343 | 20,7 | 48,7 | 115 | 325 | 28 | 35,2 | 30,7
16,8 | 32,2 | 438 | 13 | 168 | 183 | 57,1 | 29 | 416 | 18,2
288 | 29,7 | 355 | 24 | 239|202 | 40 | 238 | 425 | 15,3
47,1 | 147 | 459 | 24 | 54,3 | 14,2 | 50,7 | 159 | 32,9 | 22,5
50,1 1159 293|219 |608 | 27,2 | 58,6 | 9,3 | 356 | 22,7
302 | 25 | 542 142|214 198|401 | 174 | 47 | 17,3
36,9 | 23,2 |1 598 | 61 | 384 | 23 | 344 | 234 | 31,4 | 30,2




366 | 79 | 322|223 | 468 | 205 | 53,7 | 124 | 28,2 | 30
38 | 154 | 52 6,1 | 238 | 183 | 421 | 28,5 | 33,7 | 19,8
55 11 [ 312 | 242|379 | 326 | 43 |202 | 276 | 185
16,2 | 25,2 | 51,2 | 142 | 306 | 215 | 23,5 | 146 | 36,8 | 10,7

49,7 1159 |1 322 | 204 | 37 | 245|329 | 258 | 455 | 14,8

49,7 1195|309 | 20,7 | 576 | 203 | 54 |14/4| 186 | 153

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

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

1. Haiftu BbIpa)keHHE ABYMEPHOIO SMIHpHUYecKoro pacmpenenenus (X, V), sMmupuveckue
pacripeniesieHusi  cocTaBisommx X WY, TOCTpOUTh rpaduyeckoe oTOOpakeHHe
pacrpeeneHui.

J1J1s 3TOTO - COCTaBUTH KOPPEISAIHMOHHOE TI0JI€, KOPPESIIHOHHYIO Ta0JINIly a0COIIOTHBIX YacToT,
BapHalMOHHBIE b, Ta0muiy «CTaTuCTUYECKasi COBOKYMHOCTh U3MEPUMOIO MTPU3HAKAY.

2. Ilo nmaHHBIM, MONYYCHHBIM B II.1, OIEHUTE TEHEpaJIbHBIC MMApaMETPhl: HAWJHWTE CpelnHee,
JUCIIEpCHUsi, CpellHee KBaJpaTUYHOE OTKJIOHEHHE, aCHMMETpPHs, JKCIECC, MOJa, MeauaHa,
ko3 uimeHT Bapuanuud Juis npusHakoB X Y. OIEHUTe CTelneHb OTKJIOHEHUS
SMIIUPUUECKOTO  pacHpeleieHuss dSTOr0 H3MEPUMOro MpU3HAKA OT  HOPMAaIbHOIO
pacnpeneseHusl.

Jnist aToro 3anonHute Tadnuiy «Pacdetr BHIOOPOYHBIX OIEHOK MPU3HAKOBY» U MPOBEAUTE PACUETHI
WCIPABIICHHBIX OIEHOK TI'eHEpaJbHBIX MmapameTpoB. Craenaiite BbIBOA O Kod(h(duIeHTe
BapHallHH.

3. Ilo naHHBIM, NOJXYYEHHBIM I1.1,2, TIPOBECTH CTATUCTUYECKYIO IMPOBEPKY CTATUCTUYECKOMN
TUIIOTE3bl O HOPMAJILHOM paclpeesieHuu U3MEPSIeMOoro npusHaka no kpureputo [Iupcona B
Clly4ae TPUHATHSA THUIIOTE3bl O HOPMAJIBHOCTH PACHPENEICHHUS HAWTH JOBEPUTEIBHBIE
MHTEPBAJIbl JJI1 MAaTEeMaTUYECKOr0 OKHUJAHUS U CPEJAHEro KBaJpaTUUYHOIO OTKJIOHEHUS MpHU
ypoBHe HanéxHoctu 0.95.

4. Tlo naHHBIM 3ajauu, uccaexyeMoi m.1-3, HalTH M 3amucaTh B KOPPEJSLUOHHYIO TaOIUILY
YCIIOBHBIE cpefHre. Ha KOppensiuMoHHOM TIOJe TOCTPOWTH JIMHUHM perpeccuu. Haiitn
UCTIPABJIEHHBIH KOPPEIALMOHHBIM MOMEHT H Ko3(dduuuent xoppensuuu. I[IpoBepursb
THIOTE3y O HE3aBHCUMOCTH NMpu3HakoB X ©u Y (ypOBEHb 3HAYMMOCTH INPHHSATH PAaBHBIM
0.05). Paccuutate xo3¢dduuments: aunHeitHo perpeccun (X Ha Y wm Y Ha X).
[TpoBepuTH 3HAUMMOCTH YPaBHEHUS PETPECCHH.



IIpunoxenne 2

7 Ouenoqnme cpeacrea AJisl IpoBEeACHUSA HpOMe?RyTO‘lHOﬁ aTTeCTallumn

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLEHOYHbIE CPEACTBA ISl POBEJACHUS MPOMEKYTOUHON ATTeCTAlUM:

Kon
WHJMKaTOpa

WNHnukaTop 1oCTHKEHUS
KOMIIETEHIINHU

OneHouHble CpeCTBa

OIIK-3 - cnoco0HOCTHIO MPUMEHSATH COOTBETCTBYIOIIMI (PU3MKO-MaTeMATHYECKH I aNlapaT, MeTO/Ibl AHAJINU3a U MO/IeJINPOBAHNS, TEOPETHYECKOT0 U
IKCIEPUMEHTAJIBHOI0 UCCJIe0BAHUSA NMPH PelieHuH NpogecCHOHATbHBIX 3a71a4

OIIK 3.1

Vcnonp3yeT MeTobI aHaIM3a U
MOJICIUPOBAHUS [IPU PELICHUN
npodeccroHaNbHBIX 33/1a4, MOJICIUPOBAHUH
U IIPOEKTUPOBAHUU YHEPTOCUCTEM

Teopernuyeckue BONPOCHI JIsl IK3aMeHa B 1 cemecTpe
. Matpuusl. Bunel matpun. JleiicTBus HaJ MaTpuLamMu.
. Onpenenurens. Onpesenenne, CBOWCTBA ONPEACTUTENS.
. HeBeipoxnennast marpunia. O6paTHas MaTpuna. Panr MaTpuiisl.
. CucreMsl nuHeHbIX ypaBHeHUH. OcHOBHBbIE NOHATUSA. CoBMecTHOCTE CJIAY.
. Peluenue cucrem IMHENHBIX YypaBHEHUH. MaTpUUHBIA METONI.
. Pemuenne cucrem nuHenHbIX ypaBHeHUH. @opmynsl Kpamepa.
. Perienne cucreM nnHeHBIX ypaBHeHUI MeTonoM ["aycca.
. CrcTeMbl THHEHHBIX OJTHOPOTHBIX YPaBHEHHUI.
. BexTopsl. JIuHelHbIE Onlepaluy HaJl BEKTOPAMH.
10. IIpoeknuus BexTopa Ha ocb. Moaynb BekTopa. Hampasnsroniie KOCHHYCHI.
11.CxangpHoe npon3BeJieHre BEKTOPOB, €T0 CBOMCTBRA.
12.BexTopHOE NMPOU3BECHNE BEKTOPOB, €0 CBONCTBA.
13. CmemanHOE POM3BEIEHUE BEKTOPOB, €r0 CBOICTRA.
14.YpaBHeHus npsIMON Ha TIOCKOCTH.
15.YpaBHeHHUs IIOCKOCTH B IPOCTPAHCTBE.
16.YpaBHeHus psIMON B IPOCTPAHCTBE.
17.B3auMHO€ pacroyoKeHne NPSAMBIX U IIIOCKOCTEN. YTOoIl Mexkay HUMU. PaccTosHUE OT TOUKH 10 MPSAMOM, INIOCKOCTH.
Touka nepecedeHus: NPsIMON U INIOCKOCTH.
18. KpuBble BTOpPOT0 MOpsIIKa: OKPYKHOCTB, SJUIUIIC, TUIIepOoIa, napadosa, UX reoOMeTpUYECKHe CBOMCTBA U YpaBHEHUS
19. TTonsipHast cucrtemMa koopanHaT. KpuBbie B TOJISIPHOW CHCTEME KOOPIUHAT
20. KommuiekcHble uncia. Anredpandeckasi, TPUrOHOMETpHYECKasi U IoKa3aTesnbHas (hopMa KOMIUIEKCHOTO YHCIIa.
21. JleficTBUSI C KOMILICKCHBIMH YHCIIAMHE: CIIOKEHUE, YMHOXKEHHE, JieJieHne. Bo3BeieHue B cTeneHb, H3BJICUeHHE KOPHS
N-0ii creneHu.
22, ©®ynknus. Criocoosl 3amganus. O6macTe onpenenerus. OCHOBHBIC dJIEMEHTapHbIC (YHKIIMU, HX CBOMCTBA, rPa(uKH.
23. Ilpenen pynxuuu B Touke. [Ipenen Gpynxunu B 6eckoneuHoCTH. OHOCTOPOHHHUE MPEAEIBI.
24. becKOHEYHO MaJIble 1 OECKOHEYHO Oouiblve (YHKIMH, CBSI3b MEX 1y HUMH. CBOMCTBa OECKOHEYHO MAJIbIX (YHKIIHH.
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Kon
WHJMKaTOpa

WNHnukaTop 1oCTHKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

25. Teopemsl o mipenenax. PackpbITre HEOTPEIEIeHHOCTEH.

26.3aMeyaTesbHbIC PSS

27.CpaBHeHHE OECKOHEYHO MajbIX (YHKIHMH. DKBUBAJICHTHBIE OECKOHEYHO Majible (DYHKIUH U OCHOBHBIE TEOPEMBI O
HHX.

28. HerrpepbIBHOCTh (DYHKLIMH B TOYKE. TOYKH pa3pbiBa U UX KiIacCH(UKaIus.

29. OcHOBHBIE TEOPEMBI 0 HellpepbIBHBIX (QyHKIUAX. CBoMcTBAa (DYHKIMIA, HENPEPBIBHBIX Ha OTPE3Ke.

30. [IpounsBosHas GYHKIHMH, €€ TEOMETPUIESCKUI U (PU3NUECKHI CMBICIL.

31. YpaBHeHus KacaTeNbHOW U HOpManH K KpuBoi. AuddeperunpyemMocTs QyHKINH B TOUKE.

32. IIponsBosxHas CyMMBI, pa3HOCTH, IPOU3BEACHHS, YacTHOTO (pyHKIui. [Ipon3BoaHas CI0KHOM 1 00paTHOH QYHKIIHA.

33. JuddepenumpoBanue HessBHBIX QyHKIMA. Jlorapupmuaeckoe nuddepennnpoBanmes

34. TuddepeHunpoBaHue mapaMeTPUICSCKU 3aJaHHBIX () YHKITHH.

35. [Ipon3BoHBIE BEICIINX HOPSAIKOB.

36. Juddepenunan pyaxmmn. ['eomerprudeckuii cMbich nuddepennuana. OCHOBHBIE TEOPEMBI 0 TU(QepeHInaNIaX.

37. lpumenenne muddepenimana K NpuOIMIKEHHBIM BEIUUCICHUSM.

38. OcHoBHBIEC TeOpeMbI TU(PepeHIHATBHOTO ucuncienus: Poss, Jlarpamxa u Ko,

39. [IpaBuno Jlonurans.

40. YcnoBust MOHOTOHHOCTH (GYHKIMHA. DKcTpeMyMbl GyHKIMHA. HeoOxonumoe M J10CTATOYHOE YCIOBHUS dKCTpeMyMma
(hyHKIHH.

41. Haubosbliiee 1 HANMEHBIIICE 3HAYCHUS (PYHKIIUH HA OTPE3KE.

42. Bemykiocts rpaduka ¢pyaknun. Touku nepernda. HeoOxoammMoe 1 1oCTaTOYHOE YCIOBHS TOYEK Iepernoa.

43. AcumnToTsl rpaduka GyHKIHH.

TeopeTnueckue BONPOCHI IK3aMeHa BO 2 cemecTpe

ITepBooOpasnas. HeonpenenenHblil nHTErpai n ero cBoiicTBa. Tadmuna OCHOBHEIX HHTETPaJIOB.

OCHOBHBIE METO/IbI MHTEIPUPOBAHMS: 3aMEHa IEPEMEHHOW U HHTETPUPOBAHHUE 110 JACTSIM.

WHTerprupoBanue palMoOHaNbHBIX (YHKIHI.

WHTerprpoBaHie TPUTOHOMETPUIECKUX (DYHKITHH.

WurerpupoBanue HppalMoHAIBHBIX QYHKIN.

OnpeneneHHbI MHTETPAN KakK MMpeIe] HHTeTPaabHOM CyMMBI, €T0 CBOMCTBA.

®opmyna Herotona — JleitOrmma. OcHOBHBIE CBOMCTBA ONIPEEICHHOTO HHTETPAaJIa.

BhluncieHue OnpeesieHHOro MHTerpana (3aMeHa NepeMeHHOM, MHTerpupoBaHUe 10 4acTsiM). VHTerpupoBaHue

YETHBIX M HEYETHBIX (DYHKIMH B CHMMETPHYHBIX IIpe/esiax.

9. HecobOcTBeHHBIE HHTETPATIBI.

10. 'eomeTprueckre 1 GU3MIECKUE PUIIOKEHHUS OTPEJICICHHOTO HHTETpaa.

11. O6nacts ompenenenust OHII. Ipenen, nenpeprsiBHOCTh. CBOMCTBAa (QYyHKIMH, HENPEPHIBHBIX B OrpaHWYEHHOMN
3aMKHYTOH obnacTtu.

12. YacTHble MpOM3BOAHBIC IEPBOTO NOPS/KA, X TEOMETPUIECKOE HCTOIKOBAHHUE.

13. YacTHble MPOM3BOIHBIE BBICUIMX MOPSIIKOB.

N~ WNE




Kon
WHJMKaTOpa

WNHnukaTop 1oCTHKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31
32.
33.
34.

35.
36.
37.
38.
39.

N

JuddeperunpyemMocTs 1 NONTHEIHA quddepernnan ¢yHKIuH.

[Tpumenenue nonHoro auddepeHnuana K NpuOIMKEHHbIM BIYuCIeHUIM. nddepeHnansl BRICIIUX TOPSIKOB.
[TpousBonHas cioxHoi ¢pyHkimy. [lonHas npousBogHas.

WuBapraHTHOCTH ()OPMBI OJTHOTO AU PepeHuaa.

Juddepenunpoanue HeIBHOW QYHKIINH.

KacaTenpHas MI0CKOCTh U HOPMaJIb K IIOBEPXHOCTH.

OkcTpemMyM (YHKIMH IBYX NepeMeHHbIX. HeoO0XoauMoe 1 J0CTaTOUHOE YCIOBUE IKCTPEMyMa.

HawnGosnbree 1 HanMeHbIee 3HaUCHNS (QyHKINHU B 3aMKHYTOH 00J1acTy.

JIBOIiHOI MHTETpa: OCHOBHBIC MOHATHS M OIIPEACICHHUS.

OCHOBHBIE CBOICTBA JBOWHOTO MHTErpana.

Brruucnenue ABOIHOTO MHTETpana B IEKapTOBBIX KOOPANHATAX.

Brruncnenue ABOHHOrO MHTETpaNa B MOJSIPHBIX KOOPAWHATAX.

Juddepennnanbable ypaBHEHHS: OCHOBHBIC OHSTHS. 3a1a4H, IPUBOIAIINE K AU depeHINaTbHEIM YPAaBHEHUSIM.
Teopema cyliecTBOBaHUS U €JMHCTBEHHOCTH penieHus quddepeHInanisHoro ypaBHeHHS.

VYpaBHEHUS ¢ pa3aeIAIOIIUMUCS IEPEMEHHBIMU.

OnHopoanble quddepeHnmanpHble ypaBHeHus 1 opsaka.

JIuneiinble ypaBHEHUS IIEPBOTO NOpsAAKa. YpaBHeHUs bepHymu.

YpaBHeHue B noNHbIX AuddepeHnnanax.

JuddepennunanbHble ypaBHEHHS BHICIIHMX MTOPSIIKOB: OCHOBHBIE TOHSTHSI.

YpaBHEHUsI, IOITyCKAIOIINE TOHKEHHE TTOPSI/IKa.

Jluneiinsle nuddepeHmanbHble ypaBHEHHS BBICIINX TOPsAKOB. JIMHeiHbIe oqHOpOAHBIE AndQepeHIaIbHbIe
ypaBHEHHS 2, N-TO TOPSIKOB.

Wnterpuposanne JIOAY ¢ noctosHHEBIME K03 PHIIICHTaMU.

Jluneiinpie Heomnopoaueie 1Y. Ctpykrypa obmmero pemenus JIHIY.

Merton BapHaIiy MPOU3BOJIBHBIX OCTOSHHBIX.

Wnterpuposanue JIHAY ¢ nocTosHHEBIME K03 PHUIIHEHTaAMHU U ITPABOM YaCThIO CHEIMATBHOTO BHA.

Cucrembl auddepeHIUanbHBIX ypaBHeHHI. Teopema CylIeCTBOBaHHMS M E€AMHCTBEHHOCTH pelleHus. Meton
UCKJTIOYEHUS IS PEIISHUS] HOPMAaIbHBIX CUCTeM Au(QepeHInanbHBIX YPaBHEHIH.

Teopernyeckue BONPOCHI 1JIs1 3a4eTa B 3 cemecTpe
UYucnossle paasl. CxonumMocTs U cyMMa psifa. CBoiicTBa psIoB.
Psn reomerpuyeckoii nporpeccun. HeoOXoMMBblid MpU3HAK CXOIMMOCTH YHCIIOBOTO psifa. apMOHMUYEeCKUH psl.
JlocTaTouHble MNPU3HAKH CXOJUMOCTH 3HAKOMOJOXHUTEIbHBIX psnoB. IlpusHaku cpaBHeHus. [IpusHax
Janambepa.
JlocTtaTouHple NpPHU3HAKH CXOAMMOCTU 3HAKONOJIOKUTENBHBIX psfoB. Paaukanseii npusHak Komm.
WnTterpanshelii npusHak Komn.
3Hakouepenyrommecs U 3HaKonepeMeHnbie psaapl. [IpusHak JleiiOnumna. AGCOMIOTHAS U YCIOBHAS CXOJUMOCTD




Kon
WHJMKaTOpa

WNHnukaTop 1oCTHKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

psina.

6. OynkunonansHele psansl. O6macts cxomumoctu. CreneHHble psabl. Teopema Abens. Panmuyc cxomammocTy.

CBoilicTBa CTENIEHHBIX PSIOB.

Psnpt Teiinopa u Maknopena. Paznoxxenue GpyHKINH B CTEIICHHBIE PSIIBL.

[TpuMeHeHne CTENEHHBIX PSJIOB B MPHOJIMIKEHHBIX BEIYHCICHHSIX.

9. Tpuronomerpuueckue psasl. Omnpenenenre Kod3((GHUIMEHTOB TPUTOHOMETPHUYECKOTO psija. Y CJIOBHE
paznoxumocTy GyHKIHH B psin Dypbe.

10. Psiier @ypbe a1t 4eTHBIX ¥ HeueTHBIX QyHKIuHA. Psaapt @ypbe i GyHKIUN IPOU3BOIBHOTO Iieproaa. Pasnoxenue B

psan @ypbe HEeTepHOAMIECKIX (PYHKIIHI.

11. ®yHKIMM KOMIUIEKCHOTO MEPEMEHHOTO: TIOKa3aTeIbHas 1 JloraprudMuaeckas GyHKIHA.

12. ®yHKIMHM KOMIUIEKCHOTO IEPEMEHHOTO: TPUTOHOMETPHUYECKHE W 00paTHBIC TPUTOHOMETPUIECKHE (DYHKIUH.

13. ®yHKIMM KOMIUIEKCHOTO MEPEMEHHOTO: THIIEpOOIIecKre (QYHKINH, CTENEHHAs (QyHKIHSL.

14. MuddepennupoBanne GyHKIHI KOMIUIEKCHOTO TiepeMeHHOT0. Y cnosusa Komu-Pumana.

15. lHTerpupoBanue GyHKIHMI KOMIUIEKCHOTO TIEPEMEHHOTO.

o ~

16. Teopema Komu. Muterpanshas Gpopmyna Ko

17. OneMeHTHl KOMOMHATOPUKY: TIEPECTaHOBKH, Pa3MEIICHHUS, COUCTaHNUS.

18. OCHOBHBIE IOHATHS TEOPUU BEPOSTHOCTEH: HCIIBITAHUE, COOBITHE, BEPOSITHOCTH COOBITHS.

19. JewicTBus Hax coObITUAME. Anredpa COOBITHI.

20. TeopeMsbl CI0KEHUS U YMHOKEHHSI BEpOSATHOCTEH.

21. ®opmyina noaHoi BeposTHocTH. PopMmyna beiieca.

22. [MocenoBaTenbHOCTH HE3aBUCUMBIX HcTIbITaHNi. Dopmyna bepHymm.

23. CrnyJaiiHbIC BEJIMYHHBI, UX BUJIBL.

24. Psan pacnpenenenns. @yHKus pacnpeneneHus, ee cBoicrsa. [I1oTHOCTH pacnpeneneHns, CBOHCTBa.

25.YucnoBele  XapaKTEPUCTHUKM  CIYYalHBIX BEJIMYMH: MaTeMaTHYECKOE€ OXWAaHWe, IHCIepcusi, CcperHee
KBaJIpaTUYECKOE OTKJIOHEHUE.

26. HopMmanbHblit 3aK0H pacnpe/ielieHns Clly4aiflHO# BEJIMUMHBI.

27.CucteMbl ClIy4ailHbIX BEJIMYMH. 3aKOH pacrpejeaeHus. UncioBble XapakTePUCTUKH CUCTEMBI CIy4aifHbIX BEJIHYHH.
3aBHCHMOCTH CITyJalHBIX BEJINYHH.

28. [lpeaMeT MaTeMaTHYECKON CTaTHCTHKH. | eHepasbHasi COBOKYIHOCTh M BbIOOpKa. Bapuanumonusiit psa. Tlonuros.
T'ucrorpamma. Omnupudeckas GyHKIIUS pacpeaencHus.

29. CraTucTu4ecKre OLEHKH apaMeTPOB paclpeieNIeHUs FeHepalbHON COBOKYIHOCTH.

Hpumepnvie npakmuueckue 3a0aHUA ON4 IK3AMEHA U 3a4ema:
1 cemecmp:
1. Pemmuts matpuuHoe ypaBHenue X+3(A-B)=4C, rue




Kon
WHJMKaTOpa

WNHnukaTop 1oCTHKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

1 3 3 8 8 6
A= B= C=
-2 -4 -7 5 -3 9
2. PemmnTh CHCTEMBI IMHEHHBIX anreOpandeckux ypaBHeHHU o gopmynam Kpamepa, MaTpUIHBIM METOAOM, METOIOM
laycca:
3X, +4X, +2X, =3
2%, —X, —3X; =3
X, +5X, + X3 ==2

AAAA, . A(L36), A(221), A(-L01), A(-46-3).

3. JlaHBI KOOPIWHATHI BEPIIMH MHPAMIIIBI
Haiitu:

1) nmuny pedpa Ak, ;
2) yrox Mexmy pedpaMu Ak, u A ;
3) yrox mexay pedpom Ah U TPaHBIO AR ;

4) mwromanp rpaHu ARA :

5) o6beM mUpaMHUIBL.

4. HamncaTh KaHOHHYECKHE M TTAPAMETPHUCCKHE YPABHEHHUS MPSIMOii, poxosieii uepe3 Touku M(2,1,-1) u K(3,3,-1).
5. CoctaBuTh ypaBHEHHE IUIOCKOCTH, poxoasmen yepes Toukn A(1,0,2), B(-1,2,0), C(3,3,2).

6. JlokazaTb, 4TO NpsIMBbIE HTAPaJUIEIbHbI:

x+2 y-1 7z {XJFV_Z:O
3 -2 1, x-y-52-8=0
10. Brraucaure npeneisr:
o tim X g fim S V2146
x>0 X + 3X° + 2X x=0  2x-1gX -3 yx_3
X =ctg2t,
y = In(sin 2t).
12
x2—4

d 2
11. Haitnure d_y JUTst QYHKIMIN: a) yzeAX Y. 0) {
X

12. ViccnenoBarh GYHKLMIO U IOCTPOUTH €€ TPaduK: y =2 +

2 cemecmp:




Kon
WHJMKaTOpa

WNHnukaTop 1oCTHKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

1+sinx

14. Haiitn HeonpeieNEHHBIA MHTETPAIL: a) I 8x-2 dx, 6) _[ COSX . B) J.erXdX.
J20

Vx+1
2

. xdx
15. BEUucuTh OnpeneneHHbIA HHTeTpa I — .
[ 2
2 Vx°+5

2
16. Haiitu mmomans urypss, orpanmuenHoii mmamsavm: X =4, Yy =4X.

— o_y2_ 2 N3
17. Haiitu 1 nocTpouTth 06JacTh onpeeneHus GpyHKuuu U=y9=-Xx"—y" +(x-y) .

3 -
18. Haiitn monueni muddepeHmuan ¢GyHKINH: z=x"1In y—3sIn 2Xy-
19. Haiitu uwacTHble NpPOM3BOJHBIE NEPBOTo Mopsiaka (QyHKIUH:

z =5x°y° +In(x +4y).

2 3
20. Uccnenoark Ha okcTpeMyM Qynkmuto Z = X — 2xy + 4y
25. Pemnre 3amauy Kommu: a) y0052 xdy = (y2 +1)dX, y(O) =0.
0) y' _273/ =3x* y(-1) =4

26. Haiinute oOmee pemenue auddepeHnnansHOro ypapHeHus Y "+ y ' =e?x,
27. Pemth 0OIHOPO/IHYIO cUCTEMY AU GepeHIINaTbHBIX YPAaBHEHHIA:

x'=6x—y,

V' =x+4y.

3 cemecmp:

2
28. Haiftn BCe KOMIUIEKCHBIE YHMCIA, YIOBJIETBOPSIONIME 3aJaHHBIM ycioBusam Z —Z
3ammcaTh B TPUTOHOMETPHUYECKOH U ITOKa3aTeNbHON popMax.

T

cosi, In(3+4i), e 2

29. Beraucnuth 3HaUCHUST (O YHKIHIA:

. 4 i i
30. Haiitu kopuu ypasrenns 2~ = 811 u u306pasuts uX Ha KOMIUIEKCHO# ITIOCKOCTH.

31. BeIYHCIUTE MHTETPAIT:
2

z .
f?dz; y:iz=2e?,0< ¢ <

Y

N R

3

=7

. Haligenusle uucna




Kon Nuaukatop 1ocTHXREHUS
Ol1ieHOYHbIE CPEACTBA
HHIUKATOpa KOMIICTCHIIUU
33. IIpu nocraBke ¢ 3aBoaa Ha 6a3zy 1000 paanONPUEMHHUKOB, y 55 BBIIUIH U3 CTPOs Jilammbl. HaliTi BEposSiTHOCTB TOTO,
YTO B3ATHII HayAaudy MPUEMHHUK OyJIeT UCIIPaBHBIM.
34. [IaTHanuaTe SK3aMEHAIIMOHHBIX OWIIETOB COAEpIKaT MO 2 BOIPOCA, KOTOPHIE HE MOBTOPSIIOTCS, SK3aMEHYIOIHNCS
3HAET TOJIBKO 25 BompocoB. HailiTi BEpoSATHOCTB TOTO, YTO 3K3aMeH OyIIeT cljaH, €CIIU AJIsl TOTO IOCTATOYHO OTBETUTH Ha
JIBa BOIIPOCA OJJHOTO OMJIeTa.
35. [IpyHrMaeM BEpOSTHOCTH POXKACHHS MallbuuKa M JCBOYKM paBHbBIMH. HaliTm BeposiTHOCTB TOro, yto cpemu 10
HOBOPOXXJCHHBIX 6 OKaXYTCSl MATbUUKAMHU.
36. Jlan 3aK0oH pacmpeneneHus TUCKPETHON CITyJaifHON BEJTHMYMHEL:
X: 10 |20 | 130 |40 |50
p: 01]02 )03 |02 |02
BBIYHCIIATH €€ MaTeMaTHIeCKOe 0XKUAaHNe, TUCIIEPCHIO U CPEIHEE KBaIpaTHIeCKOe OTKIOHEHHE.
37. Jana ¢pyHKIHS pactpeAeseHUs HePEPhIBHOM CIy9aliHOW BEIIMIHHBI X
0 npu  x<0
F(x)=40,25x*(x+3) mpu 0<x<1
1 npu  x>1
Haiiti mioTHoCTh pacnpenenenus f(x), moctpouts ee rpaduk, BEpOSITHOCTD IOMaIaHus B 3ajaHHbIi uHTepBan [0,5; 2],
Mx, Dx, o,.
38. 3agaHo pacnpejiesieHue BEPOSITHOCTEH IMCKPETHON JIByMEPHOM CllydaifHOW BeJTMYMHBIL:
Y\X 2 5 8
04 0,15 0,30 0,35
0,8 0,05 0,12 0,03
Haiity 3aK0oHBI pacrpe/ielieHns: COCTaBIISIOMINX, KO3 OUIIMEHT Koppesiun
OIIK 3.2 CriocobeH HPUMEHSATH Ilpumepnuie npuknadnsle 3a0auu U 3a0aHUA
COOTBETCTBYIOIIUI 3aganme 1. 3aBUCHMOCTP IyTH OT BPEMEHHM MPH TNPSMOIMHEHHOM IBIDKEHHH TOYKH 3a/aeTcsi ypaBHEHHEM

(hM3MKO-MaTeMaTHIECKUH ammapaTt mpu
TEOPETUYECKOM U 3KCIEPUMEHTAIbHOM
HCCIICIOBAaHUM B  pEUIEHUM  3aj1ay
9HeprocOepexeHus;
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S=—t"+2t°-3,mmme S —nyreBM,a t — Bpems B c. BolunciuTe €€ CKOPOCTh U YCKOPEHHE B MOMEHT BPEMEHH

t=4c.

2
x)=3-x° o Xn = .
3apanme 2. K rpaduxy ¢pyHKIHN f [ ) B €ro Touke ¢ abermecoii ™o lnpOBeueHa KacaTesbHasg. Halitn miomans
TPEYroJbHUKA, 00Pa30BAHHOTO KaCATEIbHON M OTPE3KaMH, OTCEKAEMBIMH €10 Ha OCSIX KOOPJAMHAT.




Kon
WHJMKaTOpa

WNHnukaTop 1oCTHKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

3aganme 3 . [ng pemreHns 3aauu ceNaiTe CXeMaTHIECKUI YepTexX U MOTydnTe (yHKIHOHAIHHYIO 3aBUCHMOCTD TI0
yKa3aHuIo K 3ana4e. HaiinuTe obsacte onpenesieHus 3Tol pyHKIMU 110 CMBICITY 3aJauil. BeraucinTe 3Ha4ueHUs 3TON
(hyHKIMHM IpH TpeX Pa3IMYHbIX 3HAUCHUAX apryMmenTa. Mcenenyiite GpyHkuunio Ha HanOouibIiee ¥ HaMMEHbIIIee 3HAUCHHUSI.
OTBeTbTE Ha BONPOC 3aAa4H.

«Ceuenue TOHHENS UMeeT (opMy MTPSIMOYTOJIbHUKA, 3aBEpPIICHHOTO TosTykpyrom. [lepumerp ceuenus 18 m. [Ipu kakom
paauyce MONIyKpyra IUIoNnaab CeueHus 0yaeT HanOobIeii?)

S S=5(r)

0603Ha4bTe panuyc nonykpyra yepes [ u BrIpasute mmomans ceueHns kak gynkmuio ot I :

3ananue 4. [Togymaiite, ¢ TOMOIIBIO CPEICTB KAKOTO pa3/ielia MATEMAaTHKUA MOXKHO PEIIUTh CICSIYIOUIYIO 3a1a4y.

«/lns yOOpKH CHera Ha YJIMIIaX TOpoJia UCIONB3YIOTCS CHEroyoOpoUHbie MalinHbl. OHU PabOTAIOT B TEYCHUE CBETIIOrO

BPEMEHHU CYTOK C 6 10 18 4YacoB ¢ MOCTOSIHHOW CKOPOCThIO yOopku cuera 400 (M3/q). N3menenne oObema CHera,
ds 2

— =120 - 5¢ . S{I)

dt e _
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o0BeM cHera (B Ma), BBINaBIIero 3a Bpems t (B gacax), 0<r<24. B momenr spemenn’ = 0 ma ymumax ropona nexur

BBIMIAJIAOMICTO Ha YJIUIBI rOpoJa B rOpoAC B TCHCHUC CYTOK, MOKHO OITUCAaTh YPABHCHUCM

3 S(t
1000 M~ cHera. YCTaHOBHTE COOTBETCTBUE MEXIY BpEMEHEM t 1 00bEMOM CHETa, JISKAIIeTo Ha YIIUIaX Topoia ) .»
CocTaBbTe MAaTEMaTHYECKYIO MOJIENb OTOW 3aJ]Ja4M U PEIIuTe e€.

3aganue 5. CytouyHass MOTPEOHOCTH DJIEKTPOIHEPTUM B HACENECHHOM IIYHKTE SBJISETCS CIy4yalHOW BEIUYUHOM,

3000 xBm /[ u

MaTeMaTHYECKOE 0XKHMIaHUE KOTOPOM PaBHO , a nucniepcus pasHa 2500. OueHUTH BEpOSITHOCTH TOTO, YTO

3500 xkBm/u _

B Ommkaiiinme CYTKH pacXxo dJICKTPOIHEPIUU B 3TOM HACCJIICHHOM ITYHKTC 6yz(eT C 2500 a0

3amanmne 6. UTo 3HAYMT OLIEHUTH I'eHEpallbHbIE MapaMeTpsl 1o BbiGopke? ChopMynupyiite omnpenelieHHe TOYCYHOM
oueHku. Ormpenenure CMEIIEHHbIE M HecMellleHHble, 3G QeKTUBHbIE U HEeIPPEKTUBHBIC, COCTOATENBLHBIE U
HECOCTOSITENIFHBIC OIEHKH I'€HepaJbHBIX MapaMmeTpoB. [IponmmmrocTpupyiite onpeneneHUs T€OMETPUYECKH. 3aluIInuTe

pacueTHble (POPMYJIBI ISt CTPYNIIMPOBAHHBIX M HECTPYIITMPOBAHHBIX NAHHBIX: BHIOOPOYHOTO cpenHero X (yKaxkuTe
€ro BEPOSTHOCTHBIN CMBICH); BBIOOpOUYHOW Aucniepcuu Dy. Kak olleHNTh MaTeMaTHYeCKOe OXHUAaHWE MO0 BHIOOPOYHOU
cpenueit? OneHNTe TUCTIEPCHIO TI0 UCTIPABICHHON aucniepcun. KakuMu sSBISIOTCS TOUSUHBIC OIICHKH MAaTEMaTHIECKOTO
OKUJAHUS, IUCTIEPCUU W CPEJHEr0 KBAJAPATHYHOTO OTKJIOHEHHUS: CMEUICHHBIMH HIU HET, d()(OEKTHBHBIMU WU
Hed(pPEeKTUBHBIMHU, COCTOSATEIBHBIME WIH HECOCTOSATSILHBIMU?

3amaua 7. Jlng M3yYeHMs KOJMYECTBEHHOIO IIpU3Haka X M3 TeHEpalbHOH COBOKYIHOCTH H3BJI€YE€HA BHIOOPKA
X, A, X, obbema N, nmerowas JaHHOE CTATHCTHYECKOE PaCIIpeielICHNE.

1). ITocTpoiiTe NOJUTOH 4acTOT.
2). [ocTpoiiTe SMIMpUYECcKyI0 QYHKINIO paciipeaeIeHusl.




Kon Nuaukatop 1ocTHXREHUS

Ol1ieHOYHbIE CPEACTBA
WHJMKaTOpa KOMIIETEHIINHU

3). IlocTpoiiTe rTHCTOTpaMMy OTHOCHTEIIBHBIX YacTOT.

4). Haiimute BBIGOpOuHOE cpemnee X , BHIOOpOuHyIO aucriepcuio D, BEIGOpodHOE cpeiHee KBaIpaTHYECKOE

B

2
OTKJIOHEHHE O, HCIIPABICHHYIO JUCIIEPCHIO S* M MCIPABICHHOE CPEIHEE KBAAPATHIECKOE OTKIIOHEHHE S .

X 9 13 17 21 25 29 33 37

n. 5 10 19 23 25 19 12 7




0) Ilopsanoxk mnpoBeaeHMs TMPOMEKYTOYHOM aTTeCTAMH, MOKA3aTeJH M KPHTEPHH
OLICHUBAHUS:

[TpomexxyTouHasi arTecTanusi MO JAUCHUILUTAHE «MaTeMaThka» BKIIIOYACT TEOPETUYCCKHE
BOTIPOCHI, ITO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHUN, U MPAKTUICCKUE
3aJIaHUs, BBISBIISIONINE CTEIIEHb COOPMUPOBAHHOCTH YMEHHH U BJIaJICHHA, IPOBOIUTCS B (hopme
sk3amena (1 u 2 cemecTphl) U B (hopMe 3a4eTa ¢ OIeHKOM (3 ceMecTp).

DK3aMeH O JaHHOHW TUCHHUIUIMHE TPOBOJHUTCS B YCTHOH (opMe MO dK3aMEHAIMOHHBIM
OwmyietaM, KaXJIbIi M3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKHX BOMPOCA U JBA MPAKTHUYCCKHUX
3aJIaHuUS.

IToxa3aTe/n 1 KPUTEPHUH OLCHHBAHUSA JK3aMEeHA M 324€Ta C OLCHKOI:

— Ha OLEHKY «OTJHYHO» — OOYYaIOUIUICS JIEMOHCTPUPYET BBICOKHIA YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe WU INIyOOKOe 3HaHue
yueOHOro Marepuajna, CBOOOJHO BBINOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOJIHO ONEpUPYET
3HAHUSAMH, YMEHUSMHU, IPUMEHSET UX B CUTYaLUsAX IOBBILICHHON CII0KHOCTH.

— Ha OIIEHKY «XO0pomo» — oOydaroluics JIEeMOHCTPUPYET CpPEAHUM YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMSA, YMEHHMS OCBOEHBI, HO JOIYCKAIOTCA
HE3HAaYUTENIbHbIE OLIMOKU, HETOUHOCTH, 3aTPYAHEHUS [IPH aHAJTUTUYECKUX ONEpaLlUsiX, IEpEeHOCce
3HAHUU U YMEHUH Ha HOBbIE, HECTAHIAPTHBIE CUTYaLUH.

— Ha OLEHKY «YJAOBJIETBOPUTEJIbHO» — OOYYalOIIUWCA JAEMOHCTPUPYET MOPOTOBBIN
ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIMNA: B X0JI€ KOHTPOJIbHBIX MEPONPUATHUI JOMyCKAIOTCA
OIIMOKH, MPOSBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHWW, yYMEHHH, HABBIKOB, OOydYaromIMucs
VCIIBITBIBACT 3HAYUTEIIBHBIE 3aTPYJHEHUS IIPU ONEPUPOBAHUU 3HAHUAMHU U YMEHUSMU IIPU HUX
IIEPEHOCE HAa HOBBIE CUTYAIINH.

— Ha OLICHKY «HeY/10BJIeTBOPUTEIbHO»— 00yUarOIUICs 1eMOHCTPUPYET 3HaHUs He Ooiiee
20% TeopeTHyecKOro MaTepuaia, JONYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET I0Ka3aTh
MHTEJJIEKTYyaJIbHbIE HABBIKU PEIICHUS IPOCTBIX 33/a4 WM HE MOXKET MOKa3aTh 3HAHUS JJaXe Ha
YPOBHE BOCTIPOU3BEACHUS U O0BSICHEHUSI HH(POPMAIIUH.



