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PABOYASI ITPOI'PAMMA JTMCHUTLIMHBI (MOJIY.JISI)

MATEMATHKA

Hanpagnenye noaroTosks (cnennainHoCTs)
13.03.02 DreKTpOIHEPreTHKA H 3MEKTPOTEXHHKA

Hanpasnesnocts (mpoduib/crienuanisaiis) nporpaMaet
DICKTPONPHBOA H ABTOMATHKA

Yposenb BhiCIIEro 06pazopanns - GaxanaspHar

Dopma o0ydeHNs
ouHas

Huctutyr/ pakynsrer  MECTHTYT €cTecTBOIHAHMS 1 CTanAapTH3ALNH

Kadenpa TpukianHoil MaTeMaTHKH ¥ HHYOPMATHKH
Kype 1,2
Cenmectp 1,2,3

MaruuToropex
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Pabouas nporpamma cocrasiena na ocsose ®IOC BO - DaxanaspHar 1o HanpaslIeHHIO
noarororky 13.03.02 DaekrposnepreTika u 2MEKTPOTCXHAKA (npukgs MunoGpraykn Poccuu or
28.02.2018 r. Ne 144)

Pabouas nporpamma pacemorpena u oxofpena wa sacexasun Kadenpn [Mpuxnagnoii

MAaTEeMaTHKH U HHPOPMATHKH :
3as. kaenpoi W 10.A. W3gexon

17.01.2023, nporokon Ne §
Pafiouas nporpamma 0106pena MeTommueckoit komuéeneit UBAC
30.01.2023 r. nporokoa Ne 5
TMpencenarens o M.10. Mesun

Cornacosato:

3as. kapepoii ABTOMaTH3HPORIHHOTO SCKTPONPHBOAA H MEXATPOHHKH )
,%L HKOJIaeB

PaBouas mporpamma coctapieHa: ;

nonert kaenps: [IMul, kann. duz.-mar. nayx o/t/ E.A. TTyzankosa

Penenzenr:
noueHT kadenpel Gusnky, Kani. pus.-mar. Hayk M}]M. Hoaryums



JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM roy Ha 3acefqaHuu kapeapel [IpukinagHoit MaTeMaTuku U UHPOPMATUKU

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamaHoi MaTeMaTuku U HUHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3acenanuu kadeaper [IpukiaaHoi MaTeMaTUKU U HH)OPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3acenanuu kaeapsl [IpUKIaaHON MaTEMAaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

IlensMu  ocBOeHMsA JUCLUIUIMHBL «MaTtematuka» sBIAOTCA: (OPMHpPOBAHUE Yy
oOyyaromuxcst OOUIeKYIbTYpPHOW KOMIIETEHIIMH, BKJIIOYAIONIEH O3HAKOMIIEHHE OakalaBpOB C
OCHOBHBIMHM MaTEMaTU-YE€CKUMU IMOHATUAMHU, BOCIMTAHUE BBICOKON MaTeMaTUYeCKON KyJIbTYpBI,
Oasupyromeiics Ha HCHOJIb-30BAaHHMHM OCHOBHBIX 3aKOHOB MaT€MaTHKH B MPO(eCcCHOHATBHOM
NEeSTEIbHOCTH, IPUBUTUE HABBIKOB COBPEMEHHBIX BMJIOB MAaTEMaTHMUYECKOI'O MBIIUIEHUS,
MCIIOJIb30BaHUE MATEMaTHUYECKUX METOJI0OB M OC-HOB MAaTEMaTHYECKOI'O MOJAEIUPOBAaHUS B
IPAaKTUYECKON NesTeIbHOCTH, BbIPA0OTKA y OakalaBpOB YMEHMs IPOBOJUTH MaTeMaTHYECKHM
aHAJIN3 NPUKIIATHBIX 33]1a4 U OBJIAJICHUE OCHOBHBIMH aHAJIMTU-KO-TEOMETPUUECKUMH METOAAMHU
UCCIICIOBAaHMSI TAKKX 3a]1a4.

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

HNucnumuaa MaremaTika BXOAMT B 00S3aTENIbHYI0 YacTh Y4eOHOTO IjIaHa
00pa3oBaTeNbHOI TPOrPaMMBI.

JUis  w3ydeHus  JAWCHMUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUCHUS TUCIUILINH/ PAKTUK:

Hucuunnuaa MaTtematuka BXOAUT B 0a30Byr0 uacTh Osioka 1 oOpa3oBaTenbHOM
MPOTPAMMBI.

OcBoeHue TaHHOM JUCUUILIMHBI IIPEAIoiaraet, YTo B Pe3yJbTaTe U3y4eHUs IIKOJIbHOTO
Kypca MaTeMaTUKH O0ydaroIuiics uMeeT chOpMHUPOBAHHOE MPEACTABICHUE O MAaTEMAaTHUKE Kak
YHHUBEPCATbHOM SI3bIKE€ HAyKH, 00 HIESIX M METoJaX MaTeMaTHUKH, BIaJeeT MaTeMaTH4YeCKHUMHU
3HAHUSIMUA U YMEHUSIMH, COOTBETCTBYrOHMMHU DeneparbHOMY KOMIOHEHTY TOCYIapCTBEHHOTO
CTaHjaapTa o0Iero oopa3oBaHus, UMEET PAa3BUTOE JIOTHUECKOE MBIIUICHHUE, TPOCTPAHCTBEHHOE
BOOOpakeHue, 00J1a/1aeT BBICOKUM YPOBHEM aJITOPUTMHUYECKOUN KYJIBTYPHI.

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbBIE NMPH M3yYCHUU TAHHOMW NUCIMILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

Teopernueckas MexaHuKa

[Ipukiagnas MmexaHuka

Xumust

Anre0pa JIOTUKHA U OCHOBBI AUCKPETHOIN TEXHUKU

MaremaTnyeckoe MOJETUPOBAHUE

Teopernyeckre OCHOBBI JIEKTPOTEXHUKH

3 Komnerenuun ody4aromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu s

B pesynbTare ocBoeHust IUCHUIUIMHBI (Monyiisi) «MaTtemaTrkay o0yJaroniuiics: JoKeH
001aaTh CIeAYIOIUMHI KOMIETEHIHSIMHU:

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

OIIK-3 CriocoOeH MpUMEHSTh COOTBETCTBYIOMIMNA (PU3UKO-MAaTEeMaTHUECKU armapaT, METOJIbI
aHaIM3a U MOJEIUPOBAHUSA, TEOPETHUECKOTO M OKCIIEPUMEHTAIBHOTO MCCIENOBAaHUSA IIPH
peleHuu npodeccruoHalIbHbIX 3a1au

OIIK-3.1 Hcnonp3yer MeTonpl aHanmM3a W MOACIUPOBAaHUS IpU  PEIICHUU
npodeccnoHabHBIX ~ 3a7ad, MOJECIHUPOBAHMM U IPOEKTUPOBAHUU
HEPrOCUCTEM

OIIK-3.2 CriocobeH NpPUMEHSTh  COOTBETCTBYIOUIMHM  (pHU3MKO-MaTeMaTHUYECKHit
ammapar NpH TEOPETHYECKOM M OKCIIEPUMEHTAIHHOM WCCIICAOBAaHUH B
PELICHUH 33/1a4 YHEProcOepeKeHUs




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyA0€MKOCTh JUCITUIUIMHBI cOCTaBisieT 15 3adueTHbIx equHuIll 540 akana. 4acoB, B TOM
qyuce:
— KOHTaKTHas paborta — 262,1 akan. 4acos:
— aynutopHas — 252 akaj. 4acos;
— BHeaynutopHas — 10,1 aka. gacos;
— camocrosTenbHas pabora — 206,5 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— MOJrOTOBKA K Kk3ameny — /1,4 akan. yac

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

AynutopHas
KOHTaKTHast pabora
(B akaz. yacax)

®dopma TeKyIero
Bug KOHTPOJIS
CaMOCTOSITEJIBHOM | ycreBaeMOCTH U
padoThI MIPOMEKYTOYHOM
aTTecTaluu

Kon
KOMIIETEHIIMH

Pasznen/ tema
JIHACLUATIIINHEL

Cemectp

nal. | mpaxT.
3aH. | 3aH.

Jlek.

CamocrosrenbHas
paboTa cTyaeHTa

1. JluneliHass W  BEKTOpHas
anrebpa

11 - Marpumsl, HX
pazHoBUAHOCTU. [leiicTBus
HaJl MaTpUIIaMHU: PABEHCTBO
MaTpHuil, CJIOXKEHHE,
YMHOXKEHHE Ha  YHCJIO,
YMHOXEHHE MaTpHll.
IIpeoGpa3oBanne matpuir:
TPaHCIIOHUPOBAHHUE,
3JIeMEHTapHbIE
npeoOpa3oBaHus MaTPHIL. - Tunosoii pacuet
- Onpenenurensd Nel «Marpwumst
KBaJpaTHOM MaTpHlbl, €ro Omnpenenu-tenu. | 3ammra TP Nel:
CBOIICTBA. OO6pamenue| 1 6 8 11 | Cucremsl nuHEH- YCTHBIH o1poc,
Matpull. Paur MaTpHIsL. HBIX TECTUPOBAHUE
-Cucremsl JIMHEHHBIX anredpande "CKHX
ypaBHEHHUH.  MaTpuuHbIit YpaBHEHUI.
croco6 pelIeHusl.
Dopmyiisl Kpamepa.
VYcnoBus ~ COBMECTHMMOCTH
CUCTEMBI JIMHEHHBIX
ypaBHeHud.  OOHOpPOJHBIC
cucreMbl. Meron Taycca.
Cucrembl ypaBHEHHH HpHU
pacuére 3IEKTPUYECKUX
Lenei MeToJoM KOHTYPHBIX

OIIK-3.1,
OIIK-3.2




1.2 4. Teomerpuueckuit
BEKTOD. Jluneiinsie
ore-paly HaJl BEKTOPaMH,
ux cBoicTBa. JluneiiHoe
(BEeKTOpHOE) TPOCTPAHCTBO.

Brimonuenne
Bazuc peanbHOTO
HH/IUBU- -IIpoBepka
npo-crpaHcTBa. JlekapToBa
JIyajJbHOTO WHUBUAYaIbHBIX
cucTeEMa KOOp/INHAT. N OIIK-3.1,
. 4 6 10 JIOMAIITHETO 3a/1aHM,
[po-creiimmue 3aJ1a4uu, N OIIK-3.2
3amanuss I3 Nel|-HIToroBelii TeCT 1o
peliaeMbie METOZOM
«Bex—TopHas pasneryl
KOOp/JIMHAT.
. ajnrebpa»
5. HenuHeiiHble omepanuu
HaJl BEKTOPaMU: CKaJsIpHOE,
BEKTOPHOE, CMEIIIAHHOE
MIPOM3BEJICHHE, ux
CBOIICTBA.
Hroro no paszueny 10 14 21
2. AHanuTH4YecKasi TeOMEeTpHs
2.1 - IBe 3a7a4d
AHANTUIECKOW TEOMETPHUH.
VYpaBHeHue JIUHUH "
MMOBEPXHOCTH Kak
- IloaroroBka K
YpaBHEHHUS .
KOH-TPOJILHOM
TEOMETPHUYECKOTO MecTa
pa—0ote u
TOYEK.
. eimonHeHne AKP
- VYpaBHeHme upsMol Ha -IIpoBepka
Nel . OIIK-3.1,
IUIOCKOCTH. 4 8 10 KOHTPOJILHOM
. «AHanuTHYECKas OIIK-3.2
-VYpaBHEHUSI TpSIMOH W pa6oter AKPNel
re0-METpPHUs.
TIOCKOCTH B
- IloaroroBka k
MPO-CTPaHCTBE.
MPAaKTUICCKUM
CwMmeniaHHble 3aJ1auH.
3aHATHSM.
IIpunoxxennss Ha mpUMepe
JMHEapU3alu
XapaKTePUCTHK
HaMarHU-YMBaHMsL.
2.2 - KpuBble BTOpPOro
MOpS/IKA: OKPY>KHOCTb,
SJUTHTIC, runepOoina,
napaboJyia, UX YpaBHCHHUS U
P ’ P . - UunuBuayanbHOe
reoMeTpH-4eCKUE CBOICTBA.
JI0-MallrHee
- VYpaBHEHHE MOBEPXHOCTH
3a—manue No2 - [IpoBepka
Kak ypaBHEHUE
«Kpl/lele BTOPOI'0 | MHAMBUAYAJIbHBIX
TEOMET-PUYECKOT0  MecTa N
ToucK HoBePXHOCTH 4 4 11 TIO-PSIIKAY 3amanuit /13 No2. OIlK-3.1,
) P - - Urorosrii Tect no|  OIK-3.2
BTOPOTO Topsi/IKa:
CaMOCTOSTEIb"HO pasmeny 1.
SIUTUIICOU], THIEPOOIOHI, o
€ U3yueHHe - YcerHslii onpoc.
napabonouns, KOHYC. .
yueOHO JH-
Wccnenoranne ux (Hopmbl
TepaTypbl
METOAOM cede-Husl.
Hunuuapuyeckue
MTOBEPXHOCTH.
TToBepXHOCTH BpaIllCHHS.
HWroro no pazaeny 8 12 21
3. BBesieHue B MareMaTH4ecKUi
aHanus. [Ipenesnsl
3.1 KoMIuieKkCHbIE YHCIIa. -BrinosHenue
AnreGpanyeckas HHWBH-
1] I/IFOI—II)OMCT qu’cxaﬂ ITyaJbHBIX Tposepra
P P ’ Y WHJUBUTyaIbHBIX OIIK-3.1,
MOKa3aTesIbHas (dbopmbl 2 3 JIOMAaIIHUX .
. noMaiHux 3aganuit|  OINK-3.2
KOM-TIJIEKCHOTO yuCIa. 3amanmii: MJ13 Ne3 W3 Ne3
JIe#icTBUSI C KOMIUIEKCHBIMHU «Kom—muiekcHbIe -
YHCIIAMHU. YHC-JIa».




3.2 - DneMeHTH TEOpHH

MHO>KECTB u
Ma-TeMaTH4eCKOH JIOTUKH.
- Yucnossle
MI0CJIe/I0BATEIbHOCTH.
[Ipenen YUCIIOBOU
MI0CJIe/I0BATEIbHOCTH.
OyHKIUSL Crioco0b1 “Bomonnenne
Y : W13 Ned
3aJlaHus (hyHKUIUH.
«BBenenue B
Oc-HOBHbIE N
MaTeMaTHYeCKUH
XapakTepUCTUKU (PYHKIHH.
aHanus. [Ipenen n
Ob6parHas (dyHKIHS.
HETIPepHIBHOCTD
CrnoxHas byHK1us.
GhyHKIUNY.
DnemMeHTapHbIe u
- [TogroroBka k -IIpoBepka
HE3JIeMEHTap "Hble .
FA— 8 12 KOHTPOJIbHOM WH/IMBUTYaJIbHBIX OIIK-3.1,
y ’ pabote AKP No2 | 3amanuit /13 Ne4. OIlK-3.2
- [Ipenen pyHkumu B Touke, .
«IIpenen -YcTHsIi onpoc.
B 0ECKOHEYHO-CTH. byHK
Bbeckoneuno MaJble yH :
HenpepbiBHOCTB
(GyHKIMM B TOYKe, HX
. GbyHKIHINY.
cBoiictBa. Teopema o cBsizu
KUK, €€ Tmpenena u
yu ’ P CamocrosTenpHOe
6ECKOHEUHO MaJIOM. o
u3ydeHue yueOHoi
- IIpenen CYMMEBI,
JIM- TepaTypebl.
MPOU3BE/ICHHs, YaCTHOTO.
Beckoneuno Oosbiue, uX
CBSI3b c OECKOHEYHO
Ma-JIbIMH. CpaBHeHue
OEeCKOHEYHO MaJIBIX.
Ilepsbrii i BTOpOH
3aMevaTeNbHBIN Ipeesbl
-Brinosnnenue
N3 Ned
«BBenenue B
MaTeMaTHYeCKUN
3.3 - HenpepsiBHOCTH ananus. [Ipenen u
(hyHKINHU B TOUKE. HETPEPHIBHOCTH
Knaccudukanms TOYEK GbyHKIHNY. -IIposepxa
pa3psriBa. CaoiicTBa - [logrotoBka K | MHIMBUAYAJIBHBIX
(hyHKIUH, HEIPEPBIBHBIX HA KOHTPOJBHON 3amanuit /13 Ne4. OINK-3.1
OTpEe3Ke: OTPaHHYEHHOCTH, 4 6 pabote u -IIpoBepxa OITK 3' 2’
CYILLECTBOBAHKE BelnosHenue AKP KOHTPOJIbHOU '
HaHOOJIBIIETO u No2 «IIpenen paboter AKPNe2.
HAaUMEHBILIETO  3HAYEHUI. ¢GyHKUIUU. -YcTHBIH onpoc.
CymiecTBoBaHUE HemnpepbiBHOCTD
MPOMEXYTOYHBIX 3HAUCHHH. GyHKIUWY.
CamocrosTenpHOe
H3yueHHEe yueOHOU
JIM- TePaTypBHl.
Hroro no pazneny 14 21

4, JuddepenuansHoe
UCUHCIIEHHE (QYHKIHH  OTHOM

MIEPEMEHHON




4.1 - [IpousBoaHas
¢ynkiuu, e€ cMbicn B
pa3-IMuIHBIX 3a/1a9ax.
OCHOBHEBIE CBO¥CTBa

MIPOU3BOI-HOM.
- Huddepennuan GyHkuuu,

. - Bommonnenue
ero reoMeTpHye-CKUH
WH]TH-
CMBICIL. JIuneapuzanus
BUIyaIbHOTO
(dhyHKIUH. [TpumeHe-Hue
noJHoro auddepeHnuana K JIOMAILLHETO
3amaamst MJI3 Ne5
PUOITKEH "HBIM -IIpoBepka
«IIpo—m3BoaHas
BBIYHCIICHUSIM. (byHK-LIH OTHOT WHUBUAYaTbHBIX
- IIpousBomHas CIOXHOU U y Ny samanuit MJI3 NeS. OIIK-3.1,
. 5 8 10 nepe-MeHHOI.
oOparHoi (GyHK-TIMH. -IIpoBepka OIIK-3.2
- [TogroroBka k N
VHBapnaHTHOCTB COH-TDONLHOG KOHTPOJILHOH
muddepennuana. pa—'I6)0Te " paboTsr AKPNe3.
ndde-pennupoBanne
é)[ g)f;mg 1P BO— BoinosiHeHne AKP
Y ’ Ne3 «ITpoussonHas
napamerpuue-cku. HesiBHO o
(QyHK-1IUH OJTHOM
3aJaHHble  QYHKIMH, HX .
HepeMeH-Ho».
nmuddepeHIn-poBaHue.
Jlorapugmunueckoe
muddepeHIupoBaHue.
- IIpousBonHsie "
MU epeHnanbl  BBICIIHX
HOPSIKOB.
4.2 - OCHOBHBIE TEOPEMBI
MaTeMaTH4Ye "CKOT0 aHaIn3a
(TeopeMsl Posns,
Jla—rpamxa, Kommm).
IIpasuno Jlonurans.
- VYcioBue MOHOTOHHOCTH - Bomonnenue
¢byHKIMY. OKCTpeMyM Tunosoro pacuera
GbyHKIMY. OrtbIckaHue Ne2
HanOOJIBILETO u «HccnenoBanne
HaUMEHBILIErO 3HaYeHUHN ¢dyHKIMH 1
(dhyHKIUY, TIOCTPOCHHE 3ammra TPNe2: OMK-3.1
muddepeHupyemoit Ha 5 6 13,2 rpadukoB» u YCTHBIH OIIpOC, OHK-3. 2’
OTpe3Ke. MOATOTOBKA K TECTUPOBaHHE. '
- HccnenoBanne 3alIuTe.
BBITYKJIOCTH rpaduka -
¢yukuu. Touxu neperu6a. CamocrosTenpHOe
ACUMITOTEHI rpaduka n3ydeHue yaeOHon
¢byHKIMY. IToctpoenue JIUTEpPaTyphL.
rpaduka QyHKIHH.
- IIpubnmwxeHHoe perieHue
ypaBHEHHH. OT-pmenenue
KOpHe#l ypaBHeHMs. MeTof
XOpJ ¥ Kaca-TeNbHbIX.
HWroro no pazaeny 10 14 23,2
5. Ok3ameH 1 cemectp
5.1 IToaroToBKa K 9K3aMeH OIK-3.1,
' Y OIIK-3.2
Hroro mo pazaeny
Uroro 3a cemectp 36 54 86,2 JK3aMeH

6. VHrerpanbHOe MCUHCICHUE

(yHKIMU OHOU NepeMEeHHO




6.1 - TlepBooOpa3Has.
Heomnpenenénnslii uHTErpan

U ero cBoicTBa. MeTompl - Brmonnenue
UHTETPUPOBAHUS: WH/IUBUAYAJIBHOT O
HEMOCPEICTBEHHOE, 3aMeHa JIOMAIIIHETO
MEePEMEHHOM, 3amanus W13 Ne6
UHTErpUPOBAHUE hi(s) «HeomnpeneneHHsl
YacTIM. 1 MHTETpai». -IIpoBepka
- Wnterpuposanue - [loaroToBka Kk | MHAMBHyaJIbHBIX
MpOCTEHIINX 8 12 162 KOHTPOJIBbHON 3aganuii /13 Ne6. OIIK-3.1,
palroHaIbHBIX npobei, ' pabote u -IIpoBepka OIIK-3.2
panoHaIbHbIX JIpobeit. BhinonaHeHue AKP KOHTPOJIBHOU
Hexoropeie cBemenms wu3 Neq paboTtsr AKPNe4.
BbICUIEH anreOpsl. «HeomnpeneneHHb!
-Unterpuposanne 1 UHTETpam.
BBIPOKEHHUH, COJEpIKaIIUX - CaMOCTOSTEIBHOE
TPUTOHOMETPUUECKHE n3ydyeHue yaeOHon
(hyHKIUU. JIUTEPATYypPHI.
-MHTerpupoBanue
HEKOTOPBIX
6.2 OnpenenéHHbIi
UHTErpall.
- 3ajayd, UPUBOIAIIUE K
MOHATUIO  ONpEeNeIEHHBII
uHrerpas.  OnpezeneHue,
ero cBoiictBa. Teopema
- Bomonnenue
cyuiectBoBaHus. HMHTerpan
Tunosoro pacuera
C TIEpEeMEHHBIM BEPXHUM No3
IpeaeIoM opMyJia N .
pel . (bopwy. «OmnpeneneHHbIi
Hyrorona-JIeitbuua.
HHTETpAI» U 3ammra TP Ne3:
- MeTO/bI HHTCTPHPOBAHH. 6 8 12 HOJATOTOBKA K CTHBII onpoc OMR-3.1,
- T'eomerpuueckue u a Y poc, OIlK-3.2
3alIuTe. TECTHPOBaHHE.
MEXaHUUECKHe
MIPUIIOKEHHS
. CamocrosTenbHOe
OIIpeAeNEHHOTO HHTETpala. HVHeHIe VaeBHofi
- [Ipubmmxennoe i ¥
JIUTEpaTyphl.
BBIYHCIICHHE
oTpeiesIeH-HbIX
HHTETrpaJIOB. Meron
IpAMOYTOJILHUKOB. MeToz,
Tparnenuii. Mertos mapabo.
-HecobcTBeHHbIE
Wroro no pazneny 14 20 28,2

7. OyHKIMH
HepeMeHHBIX

HCCKOJIBKHX




7.1 OyHKIMH HECKOJIBKHX
nepemennbix (OHII).
-Onpenenenue
OKPECTHOCTH TOYKH,
oblacTd Ha  IUIOCKOCTH.
Onpenesnenue (dhyHKIHIN
HECKOJbKUX  TIEPEMECHHbIX.
CxkamsipHoe mone. Jluanu u
MOBEPXHOCTH YPOBHSI.

- [onstue npezena
(hyHKINHU JIBYX
HepeMEHHBIX.

HENPEpbIBHOCTh  (YHIIUU
JBYX IIEPEMEHHBIX.
-HacTHble IPOU3BOJHBIE, HX

- Bommonnenue
TumnoBoro pacuera
Ned «Dynknm

. HECKOJIBKHMX 3amura TP Ne4:
FEOMCTPHHC-CKMI ~ CMBIC. 6 10 MIePEeMEHHBIX. YCTHBIH o1Ipoc, OIK-3.1,
HOJ’IHOS MpUpaIieHue, - TecTHpOBaHIC. OIlK-3.2
TOTHEIH A pepenimar CamocrosTensHOE
OHIIL. I'eomerpuueckuit u3yacHHe yaeOHOM
CMBICIT HOJIHOTO
e — JIATEPaTypHL.

IIpumenenne MIOJIHOTO
nmudde-peHiaia K
IpUOIKEHHBIM
BBIYHCIICHUSM.
- Juddepennpoanue
CIIO’KHOU u HesBHOU
¢byHKIN HECKOJIBKHX
MePEeMEHHBIX.
-HacTHble TPOM3BOJHBIE U
nonHele  audde-peHIuanb
BBICUIHX TTOPSIIKOB.
-Brinosnnenue
7.2 - JlokanpHbIi Tunosoro pacuera
JKCTpeMYM (DYHKIMH JBYX Ne4 "Oynrnum
Tre-peMeHHBIX. HECKOJIBKHX
n
Heobxonnmoe u niepeMeHHbIX" (TIp Sammra TP Ned:
JIOCTaTOYHOE YCIIOBHUS OJI0JDKEHUE) U . OIlK-3.1,
2 4 YCTHBIH OmIpoC,
JKCTpeMyMapyHKIUH JIBYX MOJITOTOBKA K TecTHpOBaHIC., OIlK-3.2
nepeMeHHbIX. Haubombiiee 3alIuTe.
U HauMCHBLICC 3HAYCHUE -
GyHKIME B 3aMKHYTOM CamocrosTensHOE
obactu. u3ydyeHue yueOHoi
JATEPaTypPHL.
-Brinonnenue
7.3 IlpumeHenue GyHKIMI TPJI\EZB,%(; : szzim
HECKOJIBKHX TePEMEHHBIX. HECKOTBKHX
-YpaBHEHUE  KacaTelbHOU nepeMeHHbIX" (ITp
IUIOCKOCTH M HOPMalM K onomKeHe)
TIOBEPXHOCTH.
-Cxansapsoe none. JIuaun u , 6 CaMOCTO-ﬂTCJ'IbHOC 3aLu1/1Tal TP Ne4: OTIK-3.1,
MOBEPXHOCTH YpOBHSI. YCTHBIH o1Ipoc,
IIpousBonHast 1o H3yt,l,ijlme TeMbI TECTUPOBaHHUE. OlK-3.2
HAIPaBJICHHUIO U TPATUCHT. cTon
-[Tonsitue 00 Es:gg‘;f?);
MHTEPTIOTAILH " BBITIOJTHEHUE
aInIpOKCUMALIUH. Meton HEMBHIYAIEHOT O
HaWMEHBIIUX KBAaIPaTOB. TOMAIIIHETO
3a7aHud 10 TeMe.
Wroro no pazaeny 10 20

8. Uurerpan no ¢urype




8.1 Unrerpain no ¢urype

- IonsaTHE burypel,
nuaMeTpa (Urypbl, MeEphl.
3agaua o0 Macce (UIypBL
Unrerpanpnass cymMma #

-Beimonnenune
TunoBoro pacuera
Ne 5 «MHTerpan mo

durype» u )
HHTErpall  II0 Urype. 3amura TP Ne5:
CBOﬁnga I/IHTerpach;a YI;IO 10 [IOATOTOBKA I yCL:HLIﬁ orpoc, OMK-3.1,
3aIuTe. OIIK-3.2
¢urype. TECTHPOBAHHUE
- Broluncnenne  KpaTHBIX i
CamocrosTenpHOe
UHTETPATIOB B JICKAPTOBBIX, N
HOTADHBIX, n3ydeHue y4yeOHou
JIATEPaTypHL.
[THHAPHIESCKUX
KOOpJHMHATaX.
HUroro no pazaeny 10
9. JuddepenipanbHble
ypaBHEHHSI. Cucrembl
T epeHIInAILHBIX YPAaBHEHUH
9.1 OOBIKHOBEHHBIE
JuddepeHaIbHbIe
ypaBHeHus 1 nopsika.
- OCHOBHbIC MOHATHS, HX
TEOMETPUUECKUH  CMBICIL
3agaua Komm. Teopema
CYIIECTBOBAHHS u
CIMHCTBCHHOCTH PCIICHUS
3amaun Komu. - I[loaroroBka K
-OcHOBHEBIE KJIaCChI KOHTPOJILHOH
ypaBHeHuid 1  mopska, pabote u
HUHTETPUPYEMBIE B BenosHeHue AKP
KBaJIpaTypax: ypaBHEHHsS C Ne 5
Ppa3AeISIOUTUMHUCS 12 «dudpdepennnans | IpoBepka AKP OIlK-3.1,
HEPEMEHHBIMU, HBIE YPaBHEHHUS Nes. OIIK-3.2

OJTHOPOJHbIE M YpaBHEHUS,
K HUM  [pUBOAAIIUECS.
JuddepenimanbHbie
ypaBHEHHMs B 3agade o
MIEPEeXOTHOM Mpolecce B
JIMHEMHBIX QJICKTPHUYCCKUX
TOJISX.

- JluneliHble, ypaBHEHUs
bepHymnu, B HONHBIX
muddepeHnuanax.
VYpaBHEeHHs, ONMHUCHIBAIONIUE
MEPEXOAHBIE TIPOLECCHl B
JIMHEHHBIX 1. LeTsAX.

HIEPBOTO TOPSIKAY.

CamocrosTenbHOe

u3ydeHue yueOHoi
JUTEpaTyphI




9.2  JuddepenumnanbHbie

ypaBHEHHS BBICIIIHX
MOPSIIKOB.

-3a1aya Komm IS
T PepeHIInaTEHOTO

ypaBHEHUsI N- TO OpsKa.
[lonsiTne xpaeBoil 3amaym.
YpaBHeHHs, AONMYyCKaIOIINe
MIOHM)KEHUS TTOpsKa.

- JIuneinbrit
T depeHInaTbHBIN
oIepaTop, €ro CBOMCTBaA.
VYcnosue JIMHEHHOU
3aBUCUMOCTH CUCTEMBI
dynxumi,
(yHIaMeHTanbHas cuUcTeMa
(hyHKUMH-penICHUN.
Teopema 0  CTpyKType
o0riero pelieHus
JudhepeHIaIbHOro
JMHEHHOro ypaBHEHUS
BBICIIETO HOPSIIKA.
-JIunelinple  OHOpPOIHBIE
U depeHInaIbHbIC
YPaBHEHHUS C MOCTOSIHHBIMHU
ko3 urueHTamu.
-JIuHeliHbIe HEOJTHOPOIHBIE
muddepeHInaIbHbIC
ypaBHeHus. Teopema o
CTPYKType obmero
pemieHus. MeroJ Bapuanuu
MIPOM3BOJIBHBIX
MOCTOSIHHBIX ULt
OTBICKAHUS peleHui
JUHEHHBIX HEOIHOPOIHBIX
T PepeHIIHATBEHBIX
YpaBHEHHUI.

- JIuneitHple HEOTHOPOIHBIE
muddepeHInanbHbIe
YpaBHEHHUS BBICIIIMX
MOpAAKOB C IOCTOAHHBIMH
ko3dduimentamu U co
CHelUaIbHON IIpaBoi

10

- Tunosoii pacuer
Ne 6
«uddepennuans
HBIE YpaBHEHHUS U
UX CUCTEMBD»

- CaMOCTOSITETIBHOE
u3ydeHue yueOHoi
JIUTEPATYpPhL

Bammra TPNe6:
YCTHBIH orpoc,
TECTUPOBaHUE

OIIK-3.1,
OIIK-3.2

9.3 Cucremsl
U PepeHIHATBHBIX
ypaBHEHHUH

-HopmanbHas cucrema
T depeHInaTBEHBIX
ypaBHEHHH. ABTOHOMHEIE
CHUCTEMBI. Bexrophas
3aIHCh HOPMAaJTbHOM
cucremsl. ['eomeTpuueckuit
cMbica penreHus. -Da3oBoe
MPOCTPAHCTBO (IUIOCKOCTB),
(hazoBast KpuBasl.

- Pemenne

T depeHIHATBEHBIX
ypaBHEHHI METOJIOM
HCKITIOYSHUHN.

- Pemenne CHUCTEM
JMHEHHBIX OTHOPOTHBIX
g hepeHnnaIbHBIX
YpaBHEHHH C TIOCTOSIHHBIMHU
ko duiueHTamMu.

CUCTEM

- TunoBoii pacuer
Ne 6
«Auddepennuans
HBIE YpaBHEHHUS U
HUX CUCTEMBD»

- CaMOCTOSTEIBHOE
u3ydyeHue yueOHoH
JIUTEPATYpPhL

Bammura TPNe6:
YCTHBIH OmpocC,
TECTHPOBAHHE

OIIK-3.1,
OIIK-3.2

Wroro no pazneny

10

18

28

10. Dx3ameH 2 cemecTp




10.1 IToaroroska K OIIK-3.1,
SK3aMEHY OIIK-3.2
HWroro no pazaery
Uroro 3a cemectp 36 54 86,2 DK3aMeH
11. Yucnossle
(hyHKIMOHAJIBHBIC PSIJIbI
11.1 YucnoBsie psaasl.
-CxomuMoCTh M CymMMa
M - [loaroroBka
psna. Heo6xomumoe .
KOHTPOJIbHOM
ycIoBHe CXOJMMOCTH.
JelicTBust Hag psaamMu paGore u
I/ICCHCZ[OBaHI/IEE) H,I[(;B c semoserie AKP
HEOT I/IIIaTeJ'II)HI)IMI:/I 6 4 5 Ne6 «Hucnospie IIpoBepka AKP Ne6 OIIK-3.1,
P PAABD». poBep - OIIK-3.2
YIICHAMH.
-3HaKko4epe, uecs
peayromme CamocrosTensHOe
psnsl. Teopema Jleii6Huna. o
H3yueHHe yueOHou
-3HaKONepeMeHHbIe  PSIIbL.
JIUTEPATYypPHI.
AGcomoTHasE U ycIOBHas
CXOJMMOCTb Psifa.
11.2 OYHKINOHAJIBHBIE
PSLIBL
-O6nacTh CXOIUMOCTH.
- CreneHHbIe PAObL
Teopema Abens.
Paznoxenne QyHKIMHA B
CTETIeHHbIE pAAbL - TunoBoii pacuer
Ilpunoxenuss  psAgoB B Ne 7 «4YucnoBble U
MPUOTMKEHHBIX KIMOHAIbHBIE
p ymxt 3amura TP Ne7:
BBIYHCIICHUSIX. 6 6 5 pAIBD. CTHELH OIPOC OIIK-3.1,
-Psnpl dypre 110 - Y poc, OIIK-3.2
TECTHPOBaHHE.
TPUTOHOMETPUUCCKUM CamocrosTensHoe
cucreMam (hyHKIUHA. H3yueHHe y4eOHOU
Paznoxxenue ¢yHkuuii B JIUTEPATYPBI.
TPUTOHOMETPHUYECKUE PSIIIBI
Dypse. VYcnosue
MOTO-Y€YHON CXOJMMOCTH H
CXOJIMMOCTH B “cpenHeM”.
-Paner ®ypbe B
KOMILJICKCHOH hopme.
HWroro no pazaeny 12 10 10
12. OyHKIMH  KOMIUIEKCHOTO
MIEPEMEHHOTO
12.1  -llonsaTHe QyHKIMHA
KOMIIJICKCHOTO
MIEPEMEHHOT 0.
OnemeHTapHble  (YHKIMU
KOMIUIEKCHOTO
IIEPEMEHHOIO 51 ux
CBOWCTBA.
-Ilpenen, MIPOX3BOIHAS
GyHKIMH ~ KOMIUIEKCHOTO — TumoBoii pacyer
MEPEMEHHOTO. Ycnosus Ne 8 «®ynkuun
nddepeHInpyeMOoCTH. KOMIUTEKCHOTO
sdep Py 3ammra TP Ne§:

Onpenenenue MIEPEMEHHOT 0. . OIIK-3.1,
N 6 8 6,1 YCTHBIH OTIPOC,
AQHAJTUTUYECKOH  (yHKUIUH. - OIIK-3.2

TECTUPOBaHHE.
-MuTerpupoBanne GyHKIMN CamocrosTenpHOe
KOMIUIEKCHOTO n3ydeHue yaeOHon
nepemenHoro. CBOHCTBa U JIATEPaTypHL.

BBIUMCJICHUE. dopmyna
Komm.

-Psapr Teiinopa u Jlopana.
WzonupoBaHHblE  0COOBIE

TOYKH, WX KBaTH(HUKAILH.
-Bergersl, X BBIYHCICHHE.
OcHoBHast ~ TeopemMa O
BBIUCTAX.




Uroro no pazaeny 6 | | 6,1 |
13. Teopust BeposTHOCTEHl W
9JIEMEHTEHI MaTeMaTHYECKOH
CTATHCTHKU
13.1 CnyuaitHbie COOBITHSIO
-OcHOBHBIE (hopMybI
KOMOWHATOPHUKH.
-OcHOBHBIE TIOHSITHSI
Teopun BEPOSTHOCTEH.
Anrebpa coObITHil.
- IloaroroBka k
Knaccuueckoe, .
KOHTPOJIBHON
TeOMETPUUECKOE u
pabote u
CTaTHCTHYECKOE
oIpeiesieHs] BEPOSTHOCTU BemoaHerne AKP
AKI():I/IOMaTI/IKa p Teo HH 5 5 Ne7 «Cnyuaiinsie | ITpoBepka AKP Ne OIIK-3.1,
. p COOBITHSY. 7. OIlK-3.2
BEPOATHOCTEH.
-Teopembl  cioxeHUsT U
N CamocrosTenpHOe
YMHOXXEHHSI BEpOSTHOCTEH. N
n3ydeHue yueOHoM
VcaoBHas BEPOSITHOCTb.
N JIATEPaTypHL.
dopmyna TIOJTHOM
BEPOSITHOCTU U opmyia
Baiieca.
-Cxema Bepnyinu,
Tpubmmxenus Jlammaca u
Ilyaccona.
13.2 Crnyuaiinbie
BEJINYHHBI.
-JluckpeTHbIe u
HeNpepbIBHBIE  CIydYaifHbIe
BEJIMYUHBI. Pan
pacnpeneneHus, (GYHKIHSI
pacnpeeneHus u Brimonaenne
TUIOTHOCTB PacIpeaeIeHHsI. UHMBUIYAJIBHOT O
-Martemaruueckoe JIOMAIITHETO
OXHIaHWE W JUCIIEPCHS, sagaaust MJI3Ne 7
HayaJlbHBIE M LIEHTPAJIbHbIC «CryuaiiHble
MOMEHTHI. 5 5 BEJINUUHBD» ITposepxa UJI3 Ne OIIK-3.1,
- Hopmanphplii  3akoH - camocTtositenbHoe| 7. TectupoBanwme. OIIK-3.2
pacnpeneneHus, u3y4yeHue yueOHoi
MIOKa3aTeNbHbIH 3aKOH JATEPaTypPHL.
pacnpeneneHus, - CaMOCTOSITETILHOE
paBHOMEPHOE n3ydeHue yaeOHon
pacnpeneneHue H IpyrHe JIUTEPATYPHI.
pacnpeneneHus.
- HepaBenctBo m Teopema
YeopimeéBa. IlentpanbHas
npeseNbHas TeopeMa.
- MHuoromepHsbie
CITyqaiiHbIe BEJINYUHEL.




13.3 DneMeHThI
MaTeMaTHYECKON
CTaTHCTHKU

- OcHoBHbIE
MaTeMaTH4YeCcKoi
CTAaTHCTHKU, TeHepaJbHas
COBOKYITHOCTh M BBIOOpKA.
IlepBruunas o0paboTka
pe3yJIbTaTOB HAOIIOICHUH U
ux IMITUPHYECKUEC
pacupenenenus. [lonuron u
THCTOTPaMMa.

- Cratuctudyeckue OLEHKH
napaMeTpoB
pacupeneneHus. TodyedHble
U WHTEPBAIbHBIC OLCHKH.
JloBepuTeNbHbIE HHTEPBAIIBI
JUTSt napaMeTpoB
HOPMAaJIBHOTO
pacripeeneHusl.

- TloHsATHE O KPHUTEPHUIX
MPOBEPKH  CTATHCTHYECKHX
TUIOTE3. Kpurnueckas
06macTsb, YpOBEHB
3HAYMMOCTH, MOIITHOCTb
KpUTEPHUS. Kpurepnit
cormacust Ilupcona s
THIIOTE3B] O HOPMAJIBHOM
pacrpeieNieHu .
-OyHKIMOHATBEHAS
3aBHCUMOCTh U PETPECcCHsl.
Kpussie perpeccum.
Br160pouHsbIii

K03 PUIMEHT KOppeISIUu.
Omnpenenenue MapaMeTpoB
TUHEWHOI perpeccun
METOAOM HAUMEHBIIHX

TIOHATUS

— TunoBoii pacuer
TPNe8
«O06paboTka
9KCIIEPUMEHTAIIbH
BIX JTAHHBIX).

3amura TP Ne§:
YCTHBIH OIIPOC,
TECTUPOBAHHE.

OIIK-3.1,
OIIK-3.2

HWroro no pazneny

18

18

18

Uroro 3a cemectp

36

36

34,1

3a0

Hroro no JAUCHUIIIINHE

108

144

206,5

9K3aMEH, 3a4eT C
OIICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peann3anus KOMIETEHTHOCTHOIO MOAX0/Ja IPEyCMaTpUBAET HCII0JIb30BaHUE B yUEOHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEJACHHUS 3aHATHH B COYETAaHHUH C
BHEAYAUTOPHOW pabOTON ¢ Leabi0 (GOPMUPOBAHUS U PA3BUTUSA NPOPECCHOHATIBHBIX HABBIKOB
obyuaromuxcs. Cornmacao 1n. 34 Tlopsigka opraHW3alliil M OCYIIECTBJICHHS JCATEIHLHOCTH IO
o0Opa3oBaTelbHBIM IIporpaMMaM OakajlaBpuata BeIclIero oOpa3oBanus (yTB. npukazom MOuH
P® ot 05.04.2017 r. Ne 301), npu mpo-BeICHUM YUEOHBIX 3aHATUH 00CCIICUNBACTCS Pa3BUTHE Y
00y4aroIMXCcsl HAaBBIKOB KOMaHIHON paboOThl, MEXKIMYHOCTHON KOMMYHHUKAIMM, HPUHATUSL
peLIeHN, JUACPCKUX KAdyecTB, B TOM 4YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodecCHOHATIBHOM JesITEIbHOCTH BBIITYCKHUKOB U MOTpeOHOCTEN paboToaaTenei.

BriOupas Ty wim MHYIO TEXHOJOTHIO pabOThl C 00yUYaIOIIMMUCS, HEOOXOJMMO UMETh B
BUJY, 4TO HambOonblero 3¢gdexra oT ee MPUMEHEHHUsS] MOKHO JI0CTHYb, €CIIM YYUTHIBATh LEJIU
o0pa3oBaHMs, HA peAM3alUI0 KOTOPHIX JOJKHA OBITH HAaIlpaBJieHa M30upaeMas TEXHOJIOTHS,
coJiepKaHue, KOTOpoe MPEeACTOUT NepeaTh 00Y4aroLUMMCs C €€ IOMOIIIbIO, a TAKXKE YCIOBUS, B
KOTOPBIX OHa Oy/IeT NCTIOIB30BATHCS.

1. TpapunuonHsle oOpa3oBaTenbHble TeXHOJIOrMU. OpraHuszanus 00pa30BaTEIBLHOTO
mporecca, NpeAroiaraeT MNpsSMyI TPAaHCIALWIO 3HAHWKA OT TpenojaBarels K CTYICHTY
(MpeuMyILIEeCTBEHHO Ha OCHOBE OOBACHUTEIbHO-WUIIOCTPATUBHBIX METOJOB OOy4YEeHHS).
Y4eOHast NeATETbHOCTh CTYJIEHTa HOCHT B TaKUX YCJIOBHUSAX, KaK MPABHIO, PETPOIYKTUBHBIN
Xapakrep.

®opMbl y4eOHBIX 3aHATHI:

- uHpOpMaLMOHHAs JIeKUUs — I[IOCJEel0OBaTeIbHOE M3JIOKEHHE Marepuaiga B
JUCIATUTMHAPHOM JIOTUKE, OCYIECTBIIIEMOE IPEUMYIIIECTBEHHO BepOAbHBIMU CPEICTBAMH.

- IPAaKTUYECKOE 3aHATHUE, MOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHMH M HaBBIKOB I10
NPEUIOKEHHOMY aJITOPUTMY.

2. TexHosoruu mpoekTHOro oOydeHus. OOpa3oBaTenbHbI Mpolecc IMOCTPOEH B
COOTBETCTBUHM C AJITOPUTMOM IIOATAITHOTO PEIICHHs MPOOJEMHON 3aJa4d WM BBITIOJTHEHUS
yuebHoro 3ananus. [IpoekT npenmnonaraeT COBMECTHYIO y4eOHO-TT03HABATEIBHYIO IS TEILHOCTh
IPYMNIIbl CTYJEHTOB, HAlPaBJIEHHYIO Ha BhIPA0OOTKY KOHLIENIMM, YCTAaHOBJICHUE Liesiel U 3a1ad,
(GOpPMYITHPOBKY OXKHJIAEMBIX PE3YJIbTaTOB, OIpPEIeNICHHEe NPUHINWIOB W METOAHMK pEIIeHUs
MOCTABJIEHHBIX 33/1a4, IJIAHUPOBAHUE XO-7a PAa0OThl, MOMUCK JOCTYNHBIX U ONTUMAJIBHBIX
PECYPCOB, TMO3TANHYIO pEATH3AIMIO IIaHa Pa0OTHI, MPE3EHTALMIO PE3YNIbTAaTOB PalbOTHI, WX
ocMbIcieHue u peduiekcuto. [IpuMensieTcs B OCHOBHOM JUIsl Tepexo/ia KOMIETEHIIMN Ha YPOBEHb
BJIAJICHHUSL.

OcHOBHbIE TUIIBI TPUMEHAEMBIX HAMH B 00pa30BaTENIbHON 1€ATEIIEHOCTH ITPOEKTOB:

WccnenoBatenbckuii MpPOEKT — CTPyKTypa npuOIMKeHa K QopMmMaTy HaydHOTO
UCCIIEIOBaHMs  (JI0KA3aTeIbCTBO AKTYalbHOCTH TEMBI, ONpeAeJeHHEe HayyHOH MpoOJieMBbl,
npeaMera W oOBEKTa WMCCIEeNOBAHMA, LENed W 3ajgad, METOJOB, MCTOYHHUKOB, BBIIBHKCHUE
TUIOTE3bl, 0000IIeHne pe3yIbTaToB, BBIBOJbBI, 00O3HAYeHHE HOBBIX Mpobiem). PesympraTrom
SBIISIETCS yueOHast KapTa 110 MOJIYITIO Hateil 00pa30BaTeNbHOM IPOTPaMMBI.

TBopueckuil NpoekT, NpennojararlMi B OTIMYME OT NPEIbLAYILIEro, KOHEUHBIH
NPOAYKT B CIEIYIOIIMX BapHaHTaX — ra3eTa K UCTOPUYECKH 3HAYMMOMY «MaTeMaTHYECKOMY»
coObITHIO (Tpa3aHUK uucna «[Iu» u T.1.); «MaTemMaTudeckas» OTKpbITKa (CBOEro poja yueOHas
KapTa, TOJIILKO He(OPMAITbHO, KpaCOYHO 0(opMIIEHHAs, BUICOPOIIUK «S1 Haydy Bac pemars ... » 1
T.IL.

NndopmanonHblii  MpoeKT — y4yeOHO-TIO3HABAaTENIbHAs JESITENBHOCTh C  SIPKO
BBIPa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (ITOUCK, OTOOP U cHCTeMaTU3alus HHPOpMaLuu
0 KaKoM-TO O0BEKTe, 03HAKOMJICHHE YYaCTHHKOB MPOEKTa C ATOH MH(OpMAIUel, ee aHAU3 U
00o00111eH1Ee 1, HAKOHEL], IPe3eHTAlUs 110 IPAKTUYECKOMY NPUIIOKEHHIO).

4. "ndpopManimoHHO-KOMMYHUKALIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH.



Opranuzanus  0o0pa3oBaTeNpHOTO  Mpolecca C  MNPUMEHEHHEM  CHEIHAIM3HPOBAHHBIX
MIPOTrPaMMHBIX CPeJl U TEXHUYECKHUX CPEACTB paboThl ¢ nHpopMmanuen (MHpopMannoHHas cpea
yuausepcurera MOOJIYC MOODLE).

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

7 OueHoYHbIE CPeICTBA JIS POBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUH 2.

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

1. Mumayes B. C. Beicmas maremartuka: y4e6unuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Bsiciiee obpa3zoBanue). — Www.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekcr: AJICKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716 . — Pexum jgoctyma: aias aBTOPH3.

MMOIb30Ba-TENECH.
2. Maremaruka: yue6. mocooue / FO.M. Jlanwmos, JI.H. Xypoenko, I'.A. Hukonosa, H.B.

HukonoBa, C.H. HypueBa ; moxn pea. JLH. XXypGenko, I''A. HukxonoBoii. — 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 pgo-cTyma: ajisi  aBTOPUS3.
MOJb30BaTeIICH.

0) JlonmosiHuTebHAS JIUTEPATYpA:

1. Teopust BepOsATHOCTEH M MaTeMaTUYECKas CTaTUCTUKA: Y4yeOHoe mocobue / buprokosa
JLT'., bo6puxk I'.1., MatseeB B.U., - 2-e u3a. - Mocksa: HUL] UHD®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: yde0. mocodbue / O.M. [lertsapesa, 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:
snexktponHbii. — URL: https://new.znanium.com/catalog/product/989802 .— Pexwum goctyma:
JUIS aBTOPU3. T10JIb-30BaTENEH.

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

®duxrtenronbil, [.M. OCHOBBI MaTeMaTHYECKOr0 aHaau3a: yueOHuk: B 2 yactsax / [.M.
Ouxtenronsi. — 11-e m3n., crep. — Cankr-IlerepOypr: Jlaus, [0. r.]. — Yacts 1 — 2019. —
444 ¢c. — ISBN 978-5-8114-0190-1. — Tekct : 37eKTpOHHbIH // DIeKTpOHHO-OMOIMOTEUHAS
cucrema «JIauby : [caiit]. — URL: https://e.lanbook.com/book/112051 . — Peskum moctyma: ajis
aBTOPH3. MIOJIb30BATEINIEH.

4. ®duxrterronsll, .M. OCHOBBI MaTEMaTHYECKOTO aHalu3a: yueOHuK: B 2 yacTsx / .M.
®uxtenromnbl. — 10-e uzn., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TekcT: 31eKTpoHHBIH // DNeKTpOHHO-OMOIMOTEUHAS
cu-ctema «Jlanby : [caiit]. — URL: https://e.lanbook.com/book/115730 . — Pexxum noctyma:
JUIS1 aBTOPU3. MOJIb30BaTEIIEH.

5. llumage B. C. 3amaunuk no Beicmield Matemaruke: yue0. nocodue / B.C. Illunaues.
— 10-e u3n., crepeorun. — Mocksa: MH®PA-M, 2020. — 304 ¢. — (Bsicmiee oOpazoBanue). -
ISBN 978-5-16-101831-6. — Texkcr: AJIEKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456



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://e.lanbook.com/book/115730
https://new.znanium.com/catalog/product/1042456

B) MeTonuyeckue ykazaHus:

1. AkmanoBa 3. C. HeomnpeneneHHblii HHTETPANI: OT TEOPUHU K MPAKTHKE [ DIEKTPOHHBINA
pecypc]: yue6Hoe nocobue / 3. C. AxkmanoBa ; MI'TY. - Marauroropck: MI'TY, 2015. — 1
9JIEK-TPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123
520/1304.pdf&view=true .—MakpooOBEKT.

2. AHanuTtHueckas reomerpusi [DnekTpoHHblit pecypc]: npaktukym / T. I'. Ky3usna, O. C.
Annpocenko, T. B. Mopo3zosa, O. B. Ilerposa; MI'TY. — Marautoropck, 2010. — 114 c. : un.,
TaoI. — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/10689
18/313.pdf&view=true .

4. boumapenko T. A. HurterpampHoe wucuuciaeHUE (YHKIIMH OJHOW TEepEMEHHOMN
[Dnek-TponHbId pecype] : yueOHoe mocodue / T. A. Bonmapenko ; MI'TY. - MarauToropck:
MI'TY, 2017. - 1 DIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138
511/3342.pdf&view=true .- MakpooOnekT. - ISBN 978-5-59967-1001-0

5. Bymeruea C. B. MaremaTtuka: mnpeaensl UM HENPEPHIBHOCTh (DYHKIWUK OIHOU
nepemeH-HOM. [IpakTukym [DnekTpoHHbIi pecypc]: yuednoe nocobue / C. B. Bynbruera; MI'TY.
- Mar-auroropck: MI'TY, 2017. - 1 oanekrpon. onrt. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138
500/3338.pdf&view=true - MakpoooOwekT. - ISBN 978-5-59967-1002-7.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpamMmmHoe oGecrieyeHue

Haunmenosanue I10 No norosopa CpoK eCTBUS JTUIEH3UU
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip CBOOOJIHO  paclpoCTpaHsieMOe OECCPOUHO

Adobe Reader CBOOOJTHO  pacrpoCTPaHIEMOE 0ecCpovHO
MAXIMA CBOOOIHO  PacImpoCTpaHSIEMOE OECCPOYHO

FAR Manager CBOOOJIHO  pacIpOCTpaHsieMOe OECCPOUHO

IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI
HazBanue kypca Ccblika

HarmonansHas WH(POPMAITMOHHO-aHATUTHICCKAs URL:
cucrema  —  POCCHHCKMI — WHJCKC  HaYUHOTO|wne-relibrary.ru/project risc.asp
mutuposanus (PUHIL)
ITouckoBas cucrema Axamemusi Google (Google
Scholar)
Nudopmannonnas cucrema - EqnHoe OKHO 10CTyIa K
HHGOOPMAITMOHHEIM PecypcaMm

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIUIIHHBI (MOTYJIs1)

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

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

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe oOecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:


https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

Y4eOHble ayaUTOpPUHM JJi TMPOBEACHUS 3aHATHH JIeKIHMOHHOTO THmHa: Jlocka,
MYJIbTUMEAUMHBIE CPEICTBA XPAHEHHUS], TIepeaun U MPEeCTaBIeHUs HHPOPMAIIUH.

VYyeOHble ayauTOpUM Jis TPOBEACHUS MNPAKTUYECKUX 3aHATUH, TPYHIOBBIX W
WHJUBUIYaJIbHBIX KOHCYJIBTALMM, TEKYIEro KOHTPOJISI U MPOMEXYTOUHOU arrectauuu: [Jocka,
MYJIbTUMEAUMHBIA IIPOEKTOP, dKPAH.

Kommuiekc Mmetomudeckux pa3paboTok (pa3laTOYHOrO Marepuana U METOAMYECKUX
yKa3aHui) M\WIM KOMIUIGKC TECTOBBIX 3aaHUil JUIS TOJITOTOBKM M  IPOBEACHHUS
MIPOMEKYTOUHOTO U pyOEKHOTO KOHTPOJIS.

[Tomemienus s caMoOCTOSITENbHOM paboThl yyamuxcs: IlepcoHanbHble KOMIIBIOTEPHI C
nakerom  MSOffice, BbixomoMm B HHTepHET W ¢ JOCTYIOM B  3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[lomemenne s XpaHeHus U HpodUIaKTUYECKOro OOCTyXUBaHUS Y4eOHOTO
obopynoBanus: Illkaper nns XpaHeHHS Y4eOHO-METOAMYECKON JOKYMEHTAIMH, Y4eOHOTO
000DVIIOBaHUS U VIeOHO-HATIISITHBIX TTOCOOUH.



Y4eOHO-MeTOoANYeCKOe o0ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs
ITo JUCHUITIIINHE «MareMmaTHKa» npeaAyCMOTPCHA ayAUTOpHAsA U BHCAYIUTOPHAA CaMOCTOATCIIbHAA pa60Ta

00yJaronmxcsl.
AyauTopHasi caMOCTOsITeNIbHAS paboTa CTYICHTOB MPEIIIOoIaracT peieHne KOHTPOJIbHBIX 3324 Ha

MPAKTUYCCKUX 3aHATHUAX.

IIpumepnuie ayoumopnvtie konmpoavhoie pavomol (AKP):
AKP Vel  «Ananumuueckas zeomempusty

1. a=(21-3), b=(-4,0;2), c=(11;-2). Haiixure:
a) JUTMHY BEKTOpa a, ero HaIpaBJIAIOIINE KOCUHYCHI, OPT BEKTOpPa a;
6) a-b,
» axb.
r) abc,
2. a= (1;4;—3) , b= (3;—2;5) , c= (3;—4; 2) . Haligute muomans mapamienorpaMmma,
MOCTPOCHHOT'O Ha BEKTOpax a+2b u c—3b, u wmHEI ero CTOPOH.
3. [IIpoBeppTe, SBISIOTCA M BEKTOPHl A= (1;1;3) , b= (3;0;—2) , C= (— 1;1;3)
KOMIUTAHAPHBIMHU.
4. Mansl koopauHatsl BepnH A(3;0); B(-5;6); C(-4;1) Tpeyronbauka. Haiinure:
1) nnuny croponsl AB;
2) ypaBHEHHE BBICOTHI, IPOBEACHHOM uepe3 BepiuHy C.
5. JlaHbl KOOpAMHATHI BepIIMH nupamuasl A, A, A3 A, . Haittu:
1) ypaBHenue npsamoit A{A,;
2) ypaBHEHHUE TIOCKOCTH Aq Ay As;
3) JUIMHY BBICOTHI, OMYIIIEHHOMN U3 BepIIuHbl A, Harpanb A; A, As.
6. IlpuBectn ypaBHeHme kpuBoil X° —2X+3y? +12y—5=0 Kk KaHOHHYECKOMY BHAY W

MIOCTPOHTH €e.
AKP Ne? «Ilpeden hynkuuu. Henpepvienocmo ghynxuuuy
BBIUKCINTE  TIpEeIbl:

3 2
L Iin_1X t3x + 2X 5 "rﬂ(x 71(x 23)(x 4)
x>2 X°—X—-6 x> oX" —x° +11
3 2
3. lim| —~— - X 4. lim 9™
x>o| 2X° -1 2X+1 x>0 X
i+7
5. Iirr(}(1—4x)3X 6. Iin(1)xctg5x

7. UccnenoBats Ha HEMIPEPHIBHOCTH (DYHKIIHIO.
X—3ecmu x<0
fF(x) =
5% ecmu x>0

AKP No3 «IIpouzsoonas ghynkuuu 00Hol nepemennon,
1. Haiigure nepByro Npou3BOAHYI0 OT (HYHKIUIA:

2
y =arccos 5t + 7, X raxsl

n Y= 5 +* _arctg (4x2 + 3x)_

2. CocraBbTe ypaBHeHns kacatenbHoi k kpusoit XY =4 Brouke X, =1.



3.  Bsuuciure npubmmkenHo Y = v x° +8 npu X = 1,09 .

cos4dx -1
4. Beruucnure npezaen no npasuiy Jlonurans lim

—
x—0 (e4x _1)
AKP Ned «Heonpedenenuwlii unmezpainiy

. Haiitu Heomnpeiesi€HHbIE MHTETPaIbL:

5x -2
dx, 6) |sin(3x+1)dx, ——dx,
) I ( Jx., ®) -fx +4x+5

X2 45X — /X +2
a) _[

X2

_ » 8x 15 Jx -2
0 [ 2 [xsin@)d, o) [sin@dx,m [P0 a7 o

AKP Ne5 «/Tugpgpepenyuansusie ypasnenus 1 nopaoka»
1. HaiiTi o6muit uaTerpan wiu oduiee pemienue AuddepeHnnaibsHoro ypaBHeHHs IEPBOro
nopsijaka (B mpuMepe 0) pemuts 3aaaqy Kom):

a) 20xdx —3ydy = 3x*ydy —5xy“dx,
6){y’— y COS X = Sin 2X |
y(0)=-1
AKP No6 «Hucnoswvie paovr»

3n
n 3n-2
1. HccnenoBaThb psiji Ha CXOAUMOCTh A ;
P ) Z:[2n+lj 2 Z:n +9°
( 1) 52n—l
2. HccnepoBath psia Ha aOCOMIOTHYIO M YCIIOBHYIO CXOAUMOCTh ZW .
= N+
( 1) n+l
3. Beruucnute cymmy psina ¢ TogyHoctsio 0,01 Z et
1 oN

AKP Nl «Cnyuaiinvie coovimusny

1. B ypue 12 mapos. Cpeau s1ux mapos 3 Genbix u 9 yepHbix. KakoBa BEpOSTHOCTH TOTO, YTO HAyIady
BBIHYTHIH HIap OKAXKETCS OeIbIM?

2. B pamuocTyauu Tpu MUKPO(oHA. JIIsl KaKI0T0 U3 TEPBBIX JIBYX MUKPO(MOHOB BEPOATHOCTH TOTO, YTO
OH BKIIIOYEH B JaHHBIN MOMeHT, paBHa (0,45, a ans Tperhero — 0,9. HaiiTn BEpOsSTHOCTH TOTO, YTO B
JAHHBI MOMEHT BKJIFOUEHBI 2 MHUKpO(dOHa.

3. B npojaxke UMeOTCS Oelible ¥ KOPUYHEBBIE SIlla B COOTHOLIEHUH 2:3, TIpUYeM Tpou3BoacTBo 60%
Oenbix U 71% KOPHUYHEBBIX SIUL JATHUPYETCSI JHEM, NMPEALIECTBYIOUIMM JHIO MPOJAXH, a OCTAIbHBIE
giina aatupyrorcs Oonee paHHUMH uucinamu. [lokymarens 3aka3bIBaeT siilia, JaTHUPyeMbIe THEM,
MPEIIIECTBYIOMINM JHIO NMPOJaKH, HE3aBUCHMO OT HX IIBeTa. KakoBa BEpOSITHOCTH TOTO, YTO €My
NPOJAAYT PELIETKY OeJIBbIX SULl?

4. Tenedonnast cetb yupexiacuus obcmyxuaer 200 aGOHEHTOB. BeposITHOCTH TOrO, YTO B TEUCHHUE
MUHYTHI BHYTPH 3TOW CETH KTO-TO KOMY-TO MO3BOHHT, paBHa 0,7. KakoBa BepOATHOCTH TOTO, YTO B
Te4YeHHe MUHYTHI OyzeT 5 3B0HKOB? KakoBa BEpOsITHOCTE TOTO, YTO B TEUCHHE MUHYTHI OyieT He Ooee
5 3BoHKOB? HaiiT HamBeposTHENIIIEe YMCIO 3BOHKOB B TEUEHHUE MUHYTHI.

IIpumepHble nHAUBHUAYAJBLHBbIE foMaliHue 3agaHus (U/3) u Tunosslie pacuersl (TP):
TPNel «Mampuuyst. Onpedenumenu. Cucmemul TUHEHHBIX A12e0PAUYECKUX YPAGHEHUIL)
Ilpakmuueckue 3a0auu:
1. Pemmts MaTpuunoe ypasHenue X+3(A-B)=4C, rae

o 2) e e )



-1 56 7 2 3 -1 4)\(2
2. Beoimonauth aedicteust | 3 4 2 1 +5 2 3|3\
0 7 8 2 i’ 1 -2 3)(4
1 2 3
3. Brruucauts onpenenutens 2 0 4
56 7
1 1 2
4. Haittu obpatayio Matpuy A ecrm A=|2 -1 2
4 1 4

5. Pemmts cucTeMsl TMHEHHBIX anrebpandeckux ypaBHeHu# o popmynam Kpamepa, MaTpuaHBIM
MeToJI0M, MeToZioM "aycca:

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

6. Pemwuts cucremy metonom ["aycca
X, + X, +3X; —2X, +3X; =1
2X, +2X, +4X; =X, +3X; =2
3X, +3X, +5X; —2X, +3X, =1
2X, +2X, +8X5 —3X, +9X; =2
2X, +X, +X; =0
7. PemnTh cucreMy OJHOPOJHBIX YPaBHEHUN S5X, =X, =X, =0
X, —3X, =3X, =0

Teopemuueckue gonpocwi:

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

2. YacTHble BUIBI MaTpull (MX Ha3BaHUs, TPUMEDPHI).

3. JIuneiinbie onepanyy HaJ MATPUIIAMH: CJIOKEHUE U BEIUMTAHUE MAaTPHIl, yMHO)KCHUE MATPHUIIbI HA
YHCIIO.

4. HenuneliHble onepanuy Hal MaTPULIAMU: YMHOKEHUE MaTpuLl, IpaBuiIo, npumep. Beerna sm
oTpejiesieHa onepanys yMHOKEHHU MaTpUI?, YKaKUTE UCKITIOUCHHUS, IPUBEIUTE TPUMEPBI.

6. UTo Ha3bIBAETCS ONpPEIEIIUTENEM 2-T0 U 3-ro NOpAAKA, IPUBEAUTE IPUMEPHI

7. KakoBbl OCHOBHBIE CBOMCTBA ONIpECIUTENCH?

8. Kakue criocoObl BEIUMCIIEHUS ONpeAeauTeNel MPOU3BOJILHOrO nopsika Bel 3HaeTe?

9. CucreMaTu3upyiTe BCe Caydau, B KOTOPBIX OMpPEIEIUTENb PABEH HYIIO.

10. Yro Ha3bIBae€TCS MUHOPOM DJIEMEHTA MAaTPHULIBI, €T0 ANreOpandeckuM JONOIHEHHEM?

11. Kakas maTpuiia Ha3bIBaeTCs 0OpaTHOM Jytsl TaHHOM MaTpuilbl A? Besikast 11 MaTpuiia nMeeT
obOpaTHyt0?

12. Kak naiitu oOpatHyto marpuiy? Kak npoBeputs, 4To OHa HaiiieHa BepHO?

13. Kakue BUIIBI CUCTEM JIMHEHHBIX ypaBHeHUH Boi 3HaeTe? (UTO 3HAYUT OTHOPOIHAS, HEOAHOPOIHAS
cucTeMa; KaKhe CUCTEMbI COBMECTHbIE, HECOBMECTHBIE; OIIPE/Ie/ICHHbIE, HeOnpeaeIeHHbIE?)

14. Cpopmynupyiite HeOOXOAMMOE U J0CTaTOYHOE ycioBre coBMecTHOCTH CJIAY.

15. Ilpu xakom ycnouu CJIAY nmMeeT eAMHCTBEHHOE peleHue?

16. Kak onpenenuts, 4To cucTeMa HECOBMECTHA?

17. Ognopoansie CJIAY MoryT ObITh HecoBMeCTHBIMU? [Touemy?

18. Ilpu xakoMm ycioBuu onnopoanas CJIAY umeer TOIbKO HyJeBOE peuieHue?



19. Yto Bel MmokeTe ckazaTh 0 KonuuecTBe perieHuit oguopoaHoit CJIAY, ecnu onpeenurens

MaTpPHULIbI 3TON CUCTEMBI PaBEH HYJIO?
20. 3anummure popmyisl Kpamepa. KakoBbl ycioBUs UX MPUMEHEHUS.
21. Kakne cucteMbl MOXKHO peliaTh MAaTPUYHBIM METOI0OM? 3alUIITUTE COOTBETCTBYIONTYIO (hOPMYITy.

22. B yeM 3akirouaeTcs CyIHOCTh MeToa ['aycca?
HJ[3 Nel «Bexmopuas anzeopa»

1. TloctpoiiTe Ha MITOCKOCTH BEKTOPBI a= (4;—1), b= (— 2;5), c= (1;2). Haiinnre ux
JTUHEHHYI0 KOMOMHAIIHIO 2a+b+3c a) FeOMETPUUECKH, 0) aHATUTUYECKHU.
2. a=(2%-3), b=(-4,0;2), c=(L1-2). Haiinure:

a) IMHY BEKTOpa &, €ro HaMpaBJIAIOIINEe KOCUHYCHI, OPT BEKTOpa a ;
6 ab, ac, b @+2c) (3a-5b).
B) 5><6, 5><E, bxc (a+26)x(3§—55)

1 abc,
3. a= (1,4:-3), b= (3-2;5), c= (3,—4; 2). Haiiture muiommas napasiienorpamMma,
MIOCTPOEHHOT'O Ha BEKTOpax a+2b u c—3b , U ITTUHBI €r0 CTOPOH.
4. TlpoBepbTe, ABJISIOTCS JU BEKTOPHI a = (1;1;3), b= (3;0;—2), c= (— 1;1;3)
KOMILJTAHAPHBIMHU.
5. JlaHbl KOOPIMHATHI BEpPUIMH nupaMuabl A A AA, :

A(136), A(221), A(-10,1), A,(—4;6,—3). Haiiru:
1) nmuny pebpa A A, ;
2) yron mexay peopamu AA, u AA,;
3) yron mexay peopom AA, urpansio AAA;
4) miomans rpanu AAA;;

5) o0beM MUpaMuUIbL.

HJ[3 N2 «Kpuebvie mopozo nopsaoxka»
1. OmpenenuTh TAN ¥ MOCTPOUTH JIMHUIO. HaiiTh, ecru ecTb, BepIInHbI, POKYCHI, ACHMITTOTHI:

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

H/I3 Ne3 «Komnnekchole uucaa
1. BhImoIHUTE JICHCTBHS, Npe/ICTaBUTh pe3ynbTaT B
- 2i
(3-2i)(41-1)+ >3
—1

2. HM300pa3urh Ha KOMIUIEKCHOW IUIOCKOCTM W MPEICTaBUTh B TPUTOHOMETPUYECKOH U

anredpandeckoi dhopme

noKasareibHOM popmax uncna: z, =—i; Z, =1-1; z; =-1+ NETD
3. Bouuciuts a) (2 2)10; 0) Bce 3HaYeHHs KOpHS 3/Z; .
4. Pemmts ypaBuenusia) 2° —472+8=0 6) Xx—y+ixy =i, x,yeR.
5. TlocTpouTh Ha KOMIUIEKCHOM TUIOCKOCTH MHOXECTBO TOYEK, YJOBJIECTBOPSIONIMX COOTHOIICHUIO
lz-2i[<2
HJ[3 Ned «Beeoenue ¢ ananus. Ilpeoen. Henpepvienocmuy
1. Haiitu npenensl pyHKINI:
23+ x*+5 . x*-3x-2 . Jx+1-2 . 1-cos4x
lim — ; lim — ; M ———; lIm——;
x—o 3x° X +1 x=>-1 ¥ _x—2 x—3 /X_Z_l x—0 2x.tgx




. C(2x-1)" . L In(l+2x
lim x-(Vx*+1-x); lim| ==—| ; lim(1-4x)3* ; |Im¥.
X—>+00 x—o| 2X 41 x—0 x—0 e3x -1
2. HccnenoBaTh Ha HEIIPEPBIBHOCTh, HANTH TOUKH Pa3phbiBa, CACIIATh YEPTEXK:
X+4, x<-1,
y=43%: y=Ix242, —1<x<1,
2X, X=>1.

HJ[3 Ne5 «lIpouseoonan ghynkuuu 00HOI nepemennoi
Haxootcoenue npouseoonoii
1. Haiitu mpon3BoaHbIe M U PEpEeHITHATBI IIEPBOTO TTOPSIKA

_ 7cosx
y= 5X+1
2) y=(2+5x)" —3cos7x,

1)

3) y:%—4x~arcsinx,

4) y=(cosx)%.

2. Haiiti mpon3BoaHyI0 (yHKINH, 3aJaHHON HESIBHO e’ —bxe* — 2>Q/ +11=0.
. . X =3cost -5,
3.Haiit mpon3BoAHYIO (YHKIIHH, 33JaHHOH apaMeTPHIECKU
y=4t° +5.
4. HaiiTn mpon3BOIHBIE IEPBOTO MOpsiAKa QYHKIUN y= x*e?.

Ilpou3seoonas evicuiux nopaoxos. Ilpunoscenus npouszeoonoit
2

d’y

x=3t-t°, i
dx? >

HKITHI: a) 0) Y=
by {y _ %2, y

1. Halinute — u
dx

o 2 o
2. a) Hanmmure ypaBHeHHe KacaTelbHOM K mapabone ) = X~ — 4X + 2 B touxe ¢ aberuccoit X, = 0.
[Moctpoiite rpaduk 1 KacaTeIbHYIO.
0) Hanmummre ypaBHEeHrE KacaTelIbHOU K KPUBOM X% + y2 —4x+2y—164 =0 B ee Touke C

koopauaatamu (7; 11). IlocTpoiiTe KpuBYIO U €€ KacaTelbHYO.

3. Haiinure HanOonbliee 1 HaUMEHbIIee 3HAYCHNST (PYHKIIUH Ha 3aJaHHOM OTPE3Ke

f(x)=2x*-6x*—18x+7 xe[-2;2].

4. BerauciauTe mpeeiibl, HCTOIb3Yys MpaBwmiio JlomuTas:
_2x® -8x%* +13x-10

a) lim—; 5 ;
-2 X7 —2X° +3X—6

6) lim x-In(eX —1).

x—>+0

5. 3aBHCHMOCTH IyTH OT BPEMEHH IPH MPSIMOJIMHEWHOM JBHKEHUN TOUYKH 33a€TCS ypaBHEHHEM

1
S==t*+2t°-3,rme S —mnyrbBM,a t — Bpems B c. BerumcnTe ee CKOPOCTh U YCKOPEHHE B

MoMeHT Bpemenn t =4C.
TPNe2 «Hccnedosanue hynkyuii u nocmpoeHue 2pagurKos



IIpakmuueckue 3a0auu:
1. Tloctpoiite rpadux GyHKIUH C HOMOLIBIO IIPOM3BOJHON MEPBOro mopsiaka y=—x° —3x? +9x+11.

2. Haitnure NpOMEKyTKH BBITYKIOCTH, BOTHYTOCTH M TOUKH Iepernda GyHKIHH  y = 2x — 3/x” .
3

(x+1?

x2—3x+3'
x-1

3. HaiiauTe acUMNITOTHI ¥ IIOCTPOITE CXeMaTHYHO Ipaduk GpyHKIHU y =

4. Ilposenwte MOJNHOE UCCIIENOBAHNE QYHKIUU U IOCTPOHTE TPaPUK y —

5. TlpoBeaure momHoe MccaeoBaHNE (DYHKINU U IOCTPONTE rpaduK
In x

X

Teopemuueckue gonpocwi:

Onpenenenune QpyHKIMU, HEYyOBIBaIOMIEH (HEBO3pacTalomIel) Ha MPOMEKYTKE.

Cdopmynupyiite HEOOXOAUMBIE U JOCTATOYHBIE YCIOBHUS BO3PACTAHUS U YOBIBaHUS (DyHKITHH.
OmnpeneneHre MUHIMyMa 1 MaKCUMyMa (DYHKITHH.

ChopmynupyiiTe HEOOXOIUMBIE U IOCTATOUYHBIE YCIOBUSI CYLIECTBOBAHUS SKCTPEMyMa.
Onpenesenue BBITYKIOH (BOTHYTOH) (DyHKINM Ha MHTEpBaje, TOYKH Mepernoa.

CdopmynupyiiTe TOCTaTOUHBIE YCIOBHUS BBITYKIOCTH (BOTHYTOCTH) rpaduka GyHKITNH, JOCTATOYHOE
YCJIOBHE CYLIECTBOBAaHHE TOUYEK Meperuoa.

OnpenesneHne acCUMITOTHI Tpaduka GyHKIUU

8. HaxoxmeHue BepTHKaIBHBIX, HAKJIOHHBIX, TOPU30HTAIEHBIX ACHMIITOT.

Sk wdE

~

HJI3 Neb «Heonpeodenennwtii unmezpan
1. Haiitu HeonpeieI€HHbIE UHTErPaJIb

3
1.IA41f__XJ§ +1 . 2.]( CH de
3Wx 5 3+x* 2x?>-3

3'j 3 4 » 4J-ctg X— 6
2-7x (zx j sin” x
sinf — -1
5
2x -1
5. [ x(3x2+1)" dx 6. | —————dx
-[ ( ) I x* +2x+10
X A X 4x+3
7. [Vieteox 8. 23 g
(x-2)
9. jxe’gdx, 10. I*
X(X° +1)
dx dx
11. , 12. —
J\/;+i/§+2‘{/; J.COSXSIHSX
3. o
(X+DVx® +2x-1.
TPNe3 «OnpedenenHulii unmezpany,
Ilpakmuueckue 3a0anus:
1. Brruucnuts OIMPEACIICHHBIC UHTCTPAJIbL
2 V4
1) j (x? +i4)dx. 2) j In sin xdx
X 2

2. Boruncnuts miomans GUrypsl, OrpaHUYeHHON JTUHUSMA
1) 3x—y=4, y>=6x



2) r=cos2p, OS(oS%

x =2cost,

3){ . y=3023)
y =6sint;

3. BbIUMCIHTE ATUHY AYTH KPUBOM, 3aJaHHOH YpaBHCHUEM

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

2) p=3e3(p/4, —/2<p<7x/2
3) x =e¢'(cost+sint), 7/2<t< .
x=e'(cost—sint),

4. Beraucaute 00beM Tema, oOpa3oBaHHOrO BpamieHHeM BOKpyr ocu Oy GUTypbI, OTpaHHYEHHOMN

_Q_ 2 -
rpadukamu GyHKUIUI Xx=3-y , X=Y +1
Teopemuueckue gonpocwi:
1. [aiite ompeneieHne ONPENEICHHOTO MHTErpalia U YKaXUTE €ro TeOMETPHYECKHH M MEeXaHWIeCKUH

CMBICIJI.

2. Ilycts f: f(x)dx =0, f(x)# 0. Kak3T0 HCTOIKOBATH T€OMETPHUYECKHU?

3. 3amumute GopMyITy IS BEIYUCICHHUS TUIOLIA I KPUBOIMHEHHOM Tpaneuu a1t ocu Ox u 1uist ocu Oy.
4. Kak nzmenurcs 3ta Gopmyna, ecnu purypa OyneT orpaHuueHa CBEpXy U CHU3Y — rpaduKamMu GyHKIIUH
y=/f1 () u y=f,(x),ano6okam — npsMeIMH X = @, X = D.
5. 3amummTe hopmyny AT BBIYUCICHUS IUIOMATNM KPHUBOJIMHEHHOTO CEKTOpa, OrPAaHUYCHHOTO KPHUBOH,
3aJIaHHOM B NOJIIPHOM CHCTEME KOOpJAUHAT.
6. 3amummTe GopMyy TS BEIYUCICHHS AJIUHBI JyT'H KPUBOH, 3aJaHHON ypaBHEHUEM:
a) B JCKapTOBOM CHCTEME KOOP/HHAT;
b) B monspHO# cucreme;
C) eciu KpHBas 33/1aHa apaMeTPUUECKU.
7. 3anwmute GpopmyIry I BRIYHCIEHUS 00beMa Tena BparieHns BOKpyr ocu Ox  (OV).

TP No4 «@yHKyuu HeCKOIbKUX NEPEMEHHBIX)
In(l— - y2)
1-Jy
2. HaiiTi 3HaYeHHUs1 YACTHBIX MPOU3BOIHBIX (DYHKINH B 3aJJaHHOMN TOUKE:
1

A z=x' (11) B) z=1In (\/;+\/§) (1),

2

1. Haiiti o6nacte onpesenenus yHkoun Z =

3. Haiitu eci U = Xy +Sin(X+Yy).

X2’

4. BoruucnuTh NpuOImKeHHO \/ 5-e%%24+2,03% .
5. Haiftu skctpeMyMbl GyHKImn  Z = X° + 2y> —4X —6Yy + 2.

. Inx Iny
6. Haiiti mpou3BoHyt0 QyHKIMK Z = —— — — B HamnpasJeHuU Bektopa (1;1).

Yy X

7. Haiitu sxcTpemManbHoe 3HaueHne GyHKuun Z = 2X+ Y — y2 -x° npu ycrnoun X+ 2y =1.

8. Haiitu Haubouibliee 3HaYCHNUE QYHKIHH:



x>0 X+2y<1

A) z=X-2y+5 y>0 B) z=|n(x2+y2) x>0
X+y<L y>0.
TPNe5 «Humezpan no gpuzyper
2y
1. BEIuHCIUTH NOBTOPHBIM HHTErpall Idy J. (ZX + y)dx .
-2 0

2

4 3

2. I3MEHUTD TIOPAI0K HHTETPUPOBAHKS B IBOWHOM MHTErPAJIE: jdy I f (X; y)dx :
1

vy
3

1
y
x2
3. Beruncnuth ABOIHOM HHTErpan J.J. — dxdy , rae D — oGnacts, orpaHu4eHHas JTUHUAME
D

yzl,y=x,x=4.
X

4. BBIYHCITUTS IUIOMIA/b (GUTYpPBI, OTpaHUYECHHON OKpYKHOCTIMU ' =1, I =2C0S¢ (BHE OKPYKHOCTH
r=1).

5. Beraucnute miomaas GUrypsl, OrpaHH4eHHON TUHAAME Y = % u X+y-7= 0.

6. Haiitu cTaTmueckue MOMEHTHI OTHOCHTENBHO KOOPIUHATHBIX OCEl TUIACTUHKH, OTpaHHIEeHHON
. 2 . o
napabonoii Yy = X (y > O), npsMON  X=9, ecIi MIOTHOCTh PacIpe/leleHns] MacChl B KaKJI0M TOUKe

paBHa OpJIMHATE 3TOM TOUKH.

7. Haiimure momentsl uaepunn |, |, |, omHOpomHO# nnacTurKH (5 = 1), OTrpaHMYEHHON OCSAMH

v,
KOOpauHAT u npsiMmoii Y = 2 —0,5X.

TPNe6 «/Tuchgpepenyuansvusie ypasnenun evicuiux nopaokoi»

1. Haiitu obiiee pemenne nuddepeHuanpHOro ypaBHEHUS :
1) y"xInx=y",2) @+x?)y"+2xy’ =12x>.
y" =2sin® ycosy

T o, .
y(@) =5 0H=1
3. Hatitn oGuiee pemenre udGepeHIManbHOro ypaBHEH s (B IPUMEPE /1) PENIUTh 3a/1auy
Komm):
1) y"-2y'+y=xe* 5y y'+4y' +5y= x?
) yru _4yu +5yl — 6X2 + 2X _5 1 4) yHI + 2yn _syl — (8X + G)ex ’
5) y'—4y' +4y =e”(cosx+3sinx), 6) Yy —64y’ =128c0s8x — 64>,
{ y"+y=1/sinx

2. Haiitu pemenue 3anaun Komu:

y(z12)=1,y'(x12) =72

4. Pemre cucremy JIY mepBoro mopsijika AByMsl ClIoCOOaMHU - MOJCTAHOBKH U METOJIOM Diiiepa
y'=2x-5y+e'
{x' =y—6x+e

TPNeT «Hucnoswle paovt, hynKyuoHanbHovle paobl»



1. loka3aTh CXOAMMOCTb U HAUTH CyMMY psifa 22—2 .
~n°+n-

2.MccrnenoBarb Ha CXOIUMOCTD PSIJIbI:

N isinn\/nﬁ\/ﬁ 6 i%ﬂn( j ) inl(ér;;l)l o in(sn—z] |

n-1 n=l o \4n+1

Y nZ:;‘ (3n +1),/In(n +5)

3. HCCJ’ICI{OB&TB PAAbI HA a6COJ'IIOTHy1-O H YCJIOBHYIO CXOJAHUMOCTD!:

N Zsmn\/_ 6 i D" ) z( D"(2n+1)

“~nin(n+1) =~ %< 3n+2
4.H L
alTH CyMMYy psiia Z 4" (2n+1) ¢ TouHocThio 10 0.001.

5. Haiitu 0651acth CXOAMMOCTH CTEIIEHHOTO psija:

Z( -1)" 2”(X+1)” i (X 3)2n Z( )" (x+2)2n+1

=~ 3n+2 ) n?

6. Paznoxuts ¢pynkuuio B pan Teitnopa mo creneHs M X :
a) (3+e7%)%,6)7/(12+x—x)?, B)In(1—x—20x?).

7. Beraucnauts uHTErpai ¢ TouHocThio 10 0.001:

Fo o famase

a) |——=—= 0) |sin(25x")dx.

0 4 1+ X4 0

8. Haiitn npubmmxénHo penrenue 3agauu Komm B Buae orpeska psiaa Telinopa mo creneHsM X C
yu — X2 + y2

y(0)=0,y'(0)=1

YeThIPbMSI HEHYJIEBBIMH K03 (DUIIEHTaMH: {

9. Paznoxuts B psag Pypbe QyHKIMIO, NEPUOANYECKYIO C IEPUOAOM 27T , 3aJaHHYIO Ha oTpe3ke [—7z, 7]
. X+m,—-7T<X<0
dopmynoii f(X) = .
7, 0<x<n~«

TPNo8 « Dynxkyuu KOMRIAEKCHO20 NEPEMEHHO20)

1. U3o6pa3uth 00macTh, 3aJaHHYI0 HEpaBEHCTBaMH. | paHUIIBI, TpUHAAICKAIINE 00JaCTH, N300pa3UTh
CIUTONIHOM TMHUEH, He PUHAJICKAIINE — TyHKTHPHBIMHU.

?z—ﬂ>1
lz+1>1

2. Crounocteio 10 0,001 Haiitu neficTBUTENBHYIO 1 MHUMYIO YaCTH JIAHHBIX BEJIUYHH:



—2+i

a) e ;

6) ch(2-i);
6) Arcctg(2i);
2) 21+i.

3. UccnenoBars ¢yHkmumoo W=SIN2Z Ha aHAIMTHYHOCTh. B cilydac aHAIMTHYHOCTH HAWTH €€
IPOM3BO/IHYO.
4. BocctaHOBUTH aHamuTHUecKyto GyHkuuio f(Z) mo usBectHol aeiictBurensroit yactu Re (2 )um

munmoit Im f(z )u 3nauenmo f(z,).
Ref(z)=x*-y*+3x+y; f(0)=i.
5. BBIUHCITUTH UHTErpa OT (PYHKIIMHA KOMIUIEKCHOTO TIEPEMEHHOT0 110 TAHHOH KPHUBOH.
jzwmzﬂz,Lﬂ4=1,—nsamst.
L

6. Bsruucauth unTerpan. Bocnonbs3oBaThes Teopemoi Kommu minm uHTerpansHeiMu popmynamu Koru.
Hamnpagnenue B1oib KOHTYpa, IPOTUB YACOBOU CTPEIIKH.

z°dz
,2-20

\Z\

HJ[3 Vel «Cnyuaitnble 6euMUHbBL U 3AKOHBL UX PACRPEOCICHUS)

1. 3anan pAl pacnpeleneHus JAUCKPETHOW CIy4ailHOM BEJIWYHMHBI X.
X |1 2 3 4 5 6

p (003015 |0,20 {035 |0,15 |?
[MocTtponts MHOTOYTONBHHUK pacmpenencHus. OmnpenenuTs (QYHKUUIO paclpelesieHus |

.. m
noctpouth €€ Tpaduk. BpMHCINTE MaTeMaTH4ecKkoe OXUIAHWE X, JAUCHEPCHIO

D[X]

CpeiHee KBaapaTHUECKOE OTKJIOHEHHUE O n BEPOSITHOCTh
P(m, —o, <X <m, +0,).
2. 3agana GYHKOMS paclpejielicHHs CIyYalHOW BeIMYMHBI X
0, X <3,
F(x) = %(—x3+12x2 —45x+54), 3<x<5,

1 X > 5.

Haiitu nnotHocTs pacnpenenenus. [loctpouts rpaduky GyHKUMM W IJIOTHOCTH
pacnpenencHus. BBIYMCINTE MaTeMaTHYECKOE OXKUIAHHWE, AHUCIEPCHI0O W BEPOSTHOCTH

P(X e (0, 4)).

3. B rabmume mnpuBenéH 3aKOH pACIpEIEICHUs BEPOSTHOCTEH CHCTEMBI CITy9aifHBIX
BennunH (X, V)

X
v -2 -1 0 1 2
1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a
m m (o2 2 (o2 2
Haiiti: ko3 punmeHT «a»; MaTeMaTH4ecKHUe  OXHUIaHUS ¥ Y, mucnepceun X Ty,

kod(puimenT koppensuun  * Y.




TPNe8 «Obpabomka IKChepUMEHMAbHBIX OAHHBIX)
[Jan cratuctuyeckuii psi (MCXOIHBIC 3HAYCHSI BEJTUYMH )

X

v X v X v X v X v

38,4 | 18,7 | 40,7 | 24 | 30,3 | 18 273 | 251 | 22 21

40,2 | 11,7 | 50,8 9 284 | 157 | 38 | 206 | 32 | 28,6

24,1 | 209 | 382 | 228 | 476 | 11,3 | 52,8 | 152 | 19,5 | 19,7

32,5 | 224 | 36 19,8 | 30,3 | 21,3 | 48 | 245 | 46 | 203

25 | 295 | 357 | 153 | 305 | 278 | 26 | 28,7 | 27,8 | 155

381 | 196 | 343 | 20,7 | 48,7 | 115 | 325 | 28 | 352 | 30,7

16,8 | 32,2 | 438 13 16,8 | 183 | 57,1 | 2,9 | 416 | 18,2

288 | 29,7 | 355 | 24 | 239 | 202 | 40 | 238 | 425 | 153

47,1 | 14,7 | 459 24 | 543 | 142 | 50,7 | 159 | 32,9 | 22,5

50,1 | 159 | 29,3 | 219 | 60,8 | 27,2 | 58,6 | 93 | 356 | 22,7

30,2 | 25 542 | 142 | 214 | 198 | 40,1 | 17,4 | 47 17,3

36,9 | 232 | 598 | 61 | 384 | 23 344 | 234 | 314 | 30,2

366 | 79 | 32,2 | 223 | 46,8 | 20,5 | 53,7 | 12,4 | 28,2 30

38 15,4 52 6,1 | 238 | 183 | 42,1 | 285 | 33,7 | 19,8

55 11 312 | 242 | 37,9 | 32,6 43 20,2 | 27,6 | 185

16,2 | 25,2 | 51,2 | 142 | 306 | 21,5 | 235 | 146 | 36,8 | 10,7

49,7 | 159 | 32,2 | 204 37 245 | 32,9 | 258 | 455 | 14,8

49,7 | 195 | 30,9 | 20,7 | 576 | 203 | 54 | 144 | 18,6 | 153

42,3 | 19,7 | 415 | 108 | 419 | 146 | 423 | 235 | 258 | 274

357 | 119 | 41,2 | 98 | 341 | 263 | 588 | 9,2 | 39,2 | 17,5

1.

HaiiTu BbIpakeHHEe JABYMEpPHOTO SMIHMpHUYEcKoro pacmpeneneHus (X, V), sMmupudeckue
pacrpeneneHus COCTaBIAIOIMUX X U Y, HOCTPOUTh rpaduieckoe 0TOOpaXeHUe pacipeaesieHUH.

I[J'ISI 9TOI'0 - COCTABUTH KOPPCIALMOHHOC I10JIC, KOPPEIIHNNOHHYIO Ta6J'II/II_Iy a0COJIIOTHBIX 4acCToT,

2.

BapHUaIlMOHHBIE pAJbI, TAOMUIy «CTaTucTUUECKasi COBOKYITHOCTh U3MEPUMOTO MPU3HAKAY.

Ilo nmaHHBIM, MOSyYEeHHBIM B 1.1, OIlEHWTE T€HEpaJIbHBIE MMapaMeTphl: HalJUTe CpelnHee, AUCIepCus,
cpeliHee KBaJpaTHYHOE OTKIOHEHUE, aCHMMETPHS, IKCIIECC, MO/Ia, MeTHaHa, KO3 UIIMEHT BapUaliu
st npu3HakoB X M Y. OLEHUTE CTENEHb OTKIOHEHUS AMIIMPHUYECKOTO PpacHpelesIeHUusl 3TOTr0o
MU3MEPUMOTr0 IPU3HAKA OT HOPMaJIbHOIO PAaCIpEICIICHUS.

st atoro 3anonHuTe Tabnuily «PacyeT BBIOOPOYHBIX OIICHOK MPU3HAKOBY M IMIPOBEINUTE PacUeThl

HCIIPABJICHHBIX OLICHOK I'€HCPAJIbHBIX MMApaMCTPOB. CﬂenaﬁTe BBIBOJ] O K03(1)(1)I/II_II/ICHT6 Bapuanuu.

Ilo maHHBIM, MONTY4YEeHHBIM I1.1,2, TPOBECTH CTATUCTHYECKYIO NMPOBEPKY CTATUCTUYECKOW THIIOTE3BI O
HOPMaJIBHOM pacHpeAelIcHNH U3MepsieMoro NmpH3Haka 1o kpurepuro [lupcona B cmyuae npunsaTus
TUINOTE3bl O HOPMAIBHOCTH PACIPENEIICHUS HAUTH TOBEPUTENIBHBIE HHTEPBAIIBI IUIs1 MATEMaTHYECKOTO
OKHUJaHMS U CPEHETO KBaIpaTUYHOT'0 OTKJIOHEHHUS IpU ypoBHE HaaéxHocTH 0.95.

ITo nanHBIM 33124, HccnenyeMol 1.1-3,  HaiTu U 3amucath B KOPPEIALMOHHYIO TaONHIy YCIOBHBIE
cpeanue. Ha KoOppensiuMOHHOM TMOJie TOCTPOUTh JIMHUK perpeccuu. HalTh ucnpaBieHHBIN
KOPPEJSILMOHHBIH MOMEHT M K03(¢duuueHT koppensuuu. [IpoBepuTh rumoresy o HE3aBUCHUMOCTH
npuzHakoB X u Y (ypoBeHb 3HAauMMOCTH NpHHATH paBHBIM 0.05). Paccumrats ko3¢ ¢uumeHTs
nuneiiHoi perpeccun (X Ha Y wimum Y Ha X). [IpoBepuTh 3HAYMMOCTh YPaBHEHUSI PETPECCHUH.



puiioxenne 2

OueHovHbIe CpeACTBA /1Jis1 MPOBeIeHUS IPOMEKYTOUHOI aTTeCTALNHU
a) [lnanupyemsble pe3yabTaThl 00y4eHHs] M OLICHOYHBIE CPe/ICTBA VISl IPOBEAeHUS MPOMEKYTOYHOM aTTecTAlUM:

Kon nunaukaropa

I/IHI[I/IKaTOp JOCTHXKCHUS KOMIICTCHIIUNU

OrieHOYHBIC cpe€acTaa

OIIK-3 - cnoco0HOCTHI0 MPUMEHSITH COOTBETCTBYIOIIMIT (PU3MKO-MATEMATHYECKHUI aNNapaT, METOAbI AHAJIU3A H MOIeIHPOBAHMS, TEOPETHYECKOTO U
IKCIEPUMEHTAJbHOI0 MCCJIEI0BAHMS NIPH PelleHUH NPodeccHOHATbHBIX 3a1a4

OIIK 3.1

Hcnonp3yeT MeTOIBI aHATTN3A
MOJICITUPOBAHUS MIPH PELICHUN
npodeccroHaNbHBIX 33/1a4, MOJICIUPOBAHUH
Y IPOEKTUPOBAHUHU IHEPTOCUCTEM

Teopernueckue BONPOCHI 1JIsl IK3amMeHa B 1 cemecTpe
. Matpuusl. Bunel matpun. JeicTBust Hag MaTpuLamMu.
. Onpenenutens. Onpesenenue, CBOWCTBA ONPEACTUTENS.
. HeBrIpoxennas marpuna. O6patHast MaTpuia. Panr MaTpuus.
. Cuctemsl TUHENHHBIX ypaBHeHUH. OcHOBHBIE MOHATHSA. CoBMecTHOCTE CIIAY.
. Pemenue cucrem JIMHENHHBIX YpaBHEHUM. MaTpUUHBINA METOLI.
. Pemenne cuctem nuHeldHBIX ypaBHeHHH. Popmyinsl Kpamepa.
. Peluenue cucrem nuHEHHBIX ypaBHEHU MeToioM ['aycca.
. CucTeMbl TMHEHHBIX OJHOPOIHBIX YPaBHEHUI.
. Bextopsl. JIuHelHbIE ONIepalliy HaJl BEKTOPAMH.

© 00 ~NO OB~ WwWwN B

10. [Ipoexmms BekTopa Ha 0Ch. Moayns BeKTOpa. Harmpapistonye KOCHHYCHI.

11.CkanspHOE MIPOU3BEICHUE BEKTOPOB, Er0 CBOMCTBA.

12.BekTopHOE TIPOM3BEICHIE BEKTOPOB, €T0 CBOMCTBA.

13. CMemanHOE IPOU3BEICHUE BEKTOPOB, €TO CBOHCTBA.

14.YpaBHeHHs MPSIMOIl Ha TIIOCKOCTH.

15.YpaBHeHUs TIOCKOCTH B IPOCTPAHCTBE.

16.YpaBHeHus IPSIMOit B IPOCTPAHCTBE.

17.B3anMHO€E pacrnofio’KeHUe MPSMBIX U TNIOCKOCTEH. YTOJI MeX1y HUMH. PaccTosiHEE OT TOYKH JIO0 TIPSIMOMA, TUIOCKOCTH.
Touka nepeceyeHus NPSMOI U MIOCKOCTH.

18. KpuBble BTOpPOTo MOpsiKa: OKPYKHOCTh, IUIUIIC, TUIIepOoa, napadosa, uX reOMeTpUIECKHe CBOICTBA U ypaBHEHUSI

19. TTonsipHast cuctemMa koopaAnHAT. KpuBbie B MOJSIPHOM CUCTEME KOOPJHHAT

20. KomruiekcHble uncia. Anredpandeckasi, TPUrOHOMETpHYECKasi U IoKa3aTenbHas (hopMa KOMIUIEKCHOTO YHCIIa.

21. leficTBUSI ¢ KOMIIEKCHBIMH YHCIIAMH: CIIOKEHUE, YMHOXKEHHE, JieJieHne. Bo3BezieHue B cTeneHb, H3BJICUCHUE KOPHS
N-0¥i CTEeNEeHH.

22. ®ynxkuus. CrnocoOsl 3ananus. ObnacTs onpenenenus. OCHOBHBIE 3IeMEHTapHbIe QYHKIMH, HX CBOHCTBA, IPaUKH.

23. Ilpenen Gpynkuuu B Touke. [Ipenen Gpynkunu B 6eckoHeuHoCTH. O JTHOCTOPOHHME MPEIEIIBI.
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24. beckoHeyHO Maible 1 O0eCKOHEeYHO OobIne (pyHKIHH, CBSI3b MeX Ty HUMH. CBOMcTBa OECKOHEYHO MaJbIX (DYHKIIHI.

25. Teopemsl 0 npezenax. PackpbiTue HeonpeneleHHOCTEH.

26.3aMeyaTebHbIC IPEICIHI.

27.CpaBHeHHE OECKOHEYHO MaJIbIX (DYHKIMHA. DKBHBaJICHTHBIE OECKOHEYHO Maiible YHKIMU U OCHOBHBIE TEOPEMBI O
HUX.

28. HerrpepbIBHOCTh (DYHKLUH B TOUKE. TOYKH pa3pbiBa U X KiacCU(pUKaLHS.

29. OCHOBHBIE TEOPEMBI O HENPEPHIBHBIX (QyHKIMsIX. CBOWCTBA (DYHKIHI, HEPEPHIBHBIX HAa OTPE3Ke.

30. [IponsBoxHast GYHKINH, €€ TCOMETPUICCKAN 1 (HU3NIECKUNA CMBICIL.

31. YpaBHeHus KacaTebHONW U HOpMad K KpuBoit. AuddepeHunpyeMocTs QyHKINH B TOUKE.

32. IIponsBosHas CyMMBI, pa3HOCTH, IPOU3BEACHHS, YacTHOTO (yHKIMH. [Ipon3BoHas cOXHON 1 00paTHON QyHKIIHA.

33. IuddepenunpoBanue HessBHBIX QyHKIMA. Jlorapupmudeckoe quddepeHIrpoBaHNe?

34. TuddepeHnmpoBaHue MapaMeTPUICSCKU 3aJaHHBIX (YHKITHA.

35. [Ipon3BoHBIE BEICIINX HOPSAIKOB.

36. Iuddepenuman pynkuun. ['eomerpudeckuii cmpicn quddepenimana. OcHOBHBIE TeopeMbl 0 quddepeHnnanax.

37. lpumenenne muddepenimana K MpUOIMIKEHHBIM BEIUUCICHUSIM.

38. OcHoBHBIEC TeOpeMbl TU(GepeHIIHATBHOTO ncuncienus: Poss, Jlarpamxa u Ko,

39. [paBuso Jlonuras.

40. YcnoBust MOHOTOHHOCTH QyHKIMIH. DkcTpeMyMbl QyHkuuit. HeoOxonuMoe U JOCTaTOYHOE YCIOBHS SKCTpEMyMa
(hyHKIHH.

41. HaubGonpniee 1 HANMEHbIIIEE 3HAYCHUS (DYHKIIUHN HA OTPE3KeE.

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

43. AcumnToTsl rpaduka GyHKIHH.

TeopeTHuecKue BONPOCHI IK3aMeHa BO 2 CeEMecTpe

ITepBooOpazHas. HeonpeneneHHbIi HHTETpai 1 ero cBoiicTBa. Tabimmna OCHOBHBIX HHTETPaJIOB.

OCHOBHBIE METO/IbI HHTEIPUPOBAHMS: 3aMEHa IEPEMEHHOW U HHTETPUPOBAHUE 110 YACTSIM.

WurerpupoBanne panuoHaIbHbBIX QyHKIUI.

WHTerprpoBaHne TPUTOHOMETPUIECKUX ()YHKITHH.

WuTerprpoBanme uppannoHaIbHBIX (GyHKIHH.

OnpeneneHHBI MHTETPAN KakK Mpeael MHTeTPaabHOM CyMMBI, €T0 CBOMCTBA.

®opmyna Herotona — JleitOumma. OcHOBHBIE CBOMCTBA OMPEEICHHOTO HHTETPaIa.

BbluncieHue OnpejeNieHHOro MHTerpana (3aMeHa NepeMEeHHOH, MHTerpupoBaHue 1o 4actsiMm). MHTerpupoBaHue

YETHBIX M HEYETHBIX (DYHKIMH B CHMMETPHYHBIX Ipejesiax.

9. HecobcTBeHHBIE HHTETPATIBI.

10. 'eomeTprueckre 1 GU3MIECKUE MPUIIOKEHHUS OTPEJISICHHOTO HHTETpaa.

11. O6nacts ompenenenust ®HII. Ipenen, nenpepsiBHOCTh. CBOMCTBa (QYHKIMH, HENPEPBHIBHBIX B OTpPaHHYCHHOU
3aMKHYTOH obsacTy.

N~ WNE
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.

el NS S

YacTHbIE TPOU3BOAHBIE TIEPBOTO MOPSIIKA, NX TEOMETPUIECKOE HCTOIKOBAHHUE.

YacTHbIe IPOU3BOIHBIE BBICIIHUX MOPSAKOB.

JuddepenunpyeMocTs 1 noaHbIH AuddepeHran QyHKInH.

[Tpumenenune nonHoro auddepeHnrana K NpuOIKEHHbIM BeraucieHusM. JluddepeHnnans: BBICIINX MOPSIKOB.
[MpousBonHas cioxHoi ¢pyHkiuy. [lonHas nmpou3BogHas.

WuBapuaHTHOCTH ()OPMBI OJTHOTO AU PepeHpaa.

Juddepenunpoanue HesIBHOW QYHKIINH.

KacarenpHast IIIOCKOCTh M HOPMaJb K TOBEPXHOCTH.

OkcTpeMyM (YHKINH ABYX NEPEMEHHBIX. Heo0X0auMoe 1 JOCTATOYHOE YCIOBHE SKCTPEMyMa.

HawnGospiree n HauMeHbIee 3HaUCHNS (PYHKINH B 3aMKHYTOH 00J1acTy.

JIBOIiHOI MHTETpaI: OCHOBHBIC MOHATHS M OIIPEACICHHUS.

OCHOBHBIE CBOICTBA JBOWHOTO MHTErpana.

Brruncnenue ABOIHOTO MHTETpana B IEKapTOBBIX KOOPAMHATAX.

Brruncrienne JBORHOrO HHTErpaia B MOJIAPHBIX KOOPIUHATAX.

JuddepeHnnanbHble ypaBHEHHS: OCHOBHBIC TOHSTHS. 3aa4H, IPUBOIAIIUE K AU PepeHIInaIbHBIM YPaBHEHUSIM.
Teopema cyliecTBOBaHHS U €JMHCTBEHHOCTH penieHus quddepeHInaibsHOro ypaBHeHHS.

YpaBHEHUS ¢ pa3IeNAIONIIMHCS IEPEMEHHBIMU.

OnHopoanble quddepeHmansHpie ypaBHeHus 1 nopsaka.

JIuneiinble ypaBHEHUS IIEPBOrO NOpsiAKa. Y paBHeHUs bepHyuin.

YpaBHeHUE B MOJHBIX AR depeHInanax.

Juddepennnanbable ypaBHEHHS BHICIINX MTOPSIIKOB: OCHOBHBIC TTOHATHS.

YpaBHEHUsI, IOy CKAIOIINE TOHKEHHE TTOPSIIKa.

Jluneiinsle nuddepeHranbHble ypaBHEHH BBICIINX TOPSAAKOB. JIuHelHble omHOpoaHble nuddepeHmansHble
ypaBHEHHS 2, N-TO TOPSIKOB.

Nnterpuposanue JIOAY ¢ mocTossHHBIME KO3 (HULIIEHTaAMHU.

Jluneitasie HeogHOpoHBIe 1Y . CTpyKTypa obmmero pemenus JIHY.

MeTox Bapraniil MPOU3BOJIEHBIX TOCTOSTHHBIX.

Wnterpuposanne JIHAY ¢ noctosHHEBIME K03 PHUIIMEHTaAMHU B IPAaBOI YaCTHIO CIIEHAIFHOTO BH/IA.

Cucremsl muddepeHnnanbHeIx ypaBHeHHH. Teopema CyIIECTBOBaHHS WM €IUHCTBEHHOCTH pemieHus. Metox
UCKJTIOYEHUS JUIS PEIISHUS] HOPMaIbHBIX CUCTeM U] epeHInanbHBIX YPaBHEHIH.

Teopernyeckne BONPOCHI IS 3a4eTa B 3 ceMecTpe
Uucnossie paasl. CxoauMocTs U cymMMa psifa. CBoiicTBa pAaoB.
Psn reomerpudeckoit mporpeccuu. Heo0xoanmeli MpU3HAK CXOJUMOCTH YHCIOBOTO psia. 'apMOHWYIEeCKnui pA.
JloctaTouHble MPU3HAKHM CXOMMOCTH 3HAKOIIOJIOKUTENbHBIX psinoB. [IpusHaku cpaBuenus. [Ipusnak Janambepa.
JlocTaTouHble NPU3HAKY CXOAUMOCTH 3HAKONOJOXKUTENbHBIX PsiioB. PagukansHsiil npusHak Komu. VHTErpansHsiit
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npusHak Komm.
3Hakouepenyronyecs 1 3HakonepeMeHHble psaasl. [Tpusznak JleliOHuma. AGCONIOTHAS M YCIOBHAS CXOAUMOCTD Psifa.
6. ®ynxunonansHble psabl. O6macTs cxogumoctH. CreneHHble panbl. Teopema Adens. Panuyc cxonumoctu. CBolicTBa
CTETIEHHBIX PS/IOB.

Psaer Teiinopa u Makiopena. Pasnoxxenue pyHKIUN B CTCTICHHBIC PSIBI.

[TpuMeHeHne CTeNeHHBIX PSIOB B IPHOIMKEHHBIX BEIYUCICHUIX.

9. Tpuronomerpuyeckue psizbl. Onpenenenue k03(hGUINEHTOB TPUTOHOMETPHYECKOTO Psifa. Y CIOBUE PA3I0KUMOCTH

dhyakuuii B psag Oypoe.

10. Psiier @ypbe a1t 4eTHBIX ¥ HeueTHBIX QyHKuui. Paapt @ypbe s GyHKIuN Ipor3BOIbHOTO Neproaa. Paznoxxenue B
psan @ypbe HeTepHOAMIECKIX (PYHKIIHH.

11. ®yHKIMHM KOMIUIEKCHOTO MIEPEMEHHOTO: MTOKa3aTeIbHAS U JIorapupMuIecKast (PyHKITHS.

12. ®yHKIMM KOMIUIEKCHOTO MEPEMEHHOTO: TPUTOHOMETPHUYECKHIE M 00paTHbIE TPUIOHOMETPHIECKHE (DYHKIIUH.

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

14. MuddepennupoBanre GpyHKINi KOMIUIEKCHOTO repeMeHHoro. YcnoBust Komu-Pumana.

15. HTerpupoBanue GyHKIHMH KOMIUIEKCHOTO TIEPEMEHHOTO.

16. Teopema Koruu. Nurerpasnbhas popmysna Komm

17. DnemMeHThl KOMOMHATOPHKH: IEPECTAHOBKHU, Pa3MEIICHHsI, COUSTaHHS.

18. OcHOBHbIE MOHATHS TEOPHH BEPOSATHOCTEIl: UCIIBITAaHKE, COOBITHE, BEPOSITHOCTD COOBITHSI.

19. JleiicTBust Hax cOOBITHAMU. Asiredpa COOBITHH.

20. TeopeMbl CIIOKEHUSI U YMHOXKEHHS BEPOSTHOCTEH.

21. ®opmyna monHO# BeposTHOocTH. Dopmyna Beiieca.

22. TlocienoBaTeIbHOCTH HE3aBUCUMBIX HcTbITaHni. @opmyna bepHymm.

23. CiryqaifHble BeJTMYUHBI, UX BHIBL.

24. Psn pacnpenenenus. OyHKIMs pacrpeeseHus, ee cBoicTBa. [IIoTHOCTD pacnpenesneHns, CBONCTBA.

25.YucnoBple  XapaKTEpPUCTUKH  CIY4YaWHBIX BEJIMYMH: MarTeMaTHYeCKoe OXWAaHHe, JIMCIepCusi, CcperHee
KBaJIpaTHIECKOE OTKIIOHEHHE.

26. HopMasibHBIN 3aKOH PaCIIpeIC/ICHHS CITydYaiHON BEITUYNHBIL.

27.CucteMbl Cly4ailHbIX BEJTMUMH. 3aKOH pacrpe/eiaeHus. YNcIoBbIe XapaKTePUCTUKH CUCTEMbI CIy4aiiHbIX BEJIHMYHH.
3aBHCHMOCTH CITyJalHBIX BEJINYHH.

28. IlpeaMeT MaTeMaTHYECKOW CTaTHCTHKH. [ eHepasbHasi COBOKYIHOCTh M BbIOOpKa. Bapuarnmonnsiii psa. [loiuro.
I'mcrorpamma. OMnupuueckas QyHKIMS paclpeesieHH s

29. CraTucTudecKye OLEeHKH IIapaMeTPOB paclipeielIeHUs TeHepaIbHOI COBOKYITHOCTH.

o

o ~N
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IIpumepuvle npakmuueckue 3a0anus 0N IK3AMEHA U 3a4ema:
1 cemecmp:
1. Pemnth MatpuuHoe ypaBHeHue X+3(A-B)=4C, rue
1 3 3 8 8 6
A= B= C=
—2 -4 -7 5 -3 9
2. Pemmth crcTeMbl TMHEHHBIX alredpandeckux ypaBHeHuil mo ¢popmynam Kpamepa, MaTpudHbBIM METOIOM, METOAOM
laycca:
3X, +4X, +2%, =3
2%, —X, —3X; =3
X, +5X, + X5 =2
:3,6), 2,2;1), -1,0;1), —4,6;-3).
3. JlaHbI KOOPIMHATHI BEPUIMH MUPAMHIBI ARAA, : A (1' ) A ( ) A ( L ) A ( )
Haiitu:

1) nmay pedpa Ak, ;
2) yroa Mexmy pedpamu Ak, u A ;
3) yrox mexay pedpom A U TPaHBIO ARA ;

4) mwiomanp rpaHu Al ;
5) o6beM MpaMHIBL.

4. HamucaTh KaHOHHYECKHE U TTApaMETPUUYECKUE YPaBHEHHs IPAMOH, ipoxosiieit yepes touku M(2,1,-1) u K(3,3,-1).
5. CoctaBUTh ypaBHEHHE IUIOCKOCTH, Ipoxoasmiei uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
6. JlokazaTp, 4TO NpsIMBIE MTAPAJIEIbHBL:

Xx+2 y-1 z X+y-z=0
3 -2 1, !x-y-52-8=0
10. BeIuuciuTe npeess:

—x . 1-cos4x /

a) lim ;
x> X+ 3%° + 2x* x>0 2X-tgx >3 x_3
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d i _
11. Haiigute &y 101 GyHKIWMiA: a) Y = e 6) X = Clg 2-t '
dx y = In(sin 2t).
12. Uccnenosath GyHKUMIO M HOCTPOUTD €€ rpaQuk: y =2 + 212 .
X° -4

2 cemecmp:

14. Haiitu HeonpeIenEHHbIM HHTErpa:

3x-2
a) dx,0) [_COSX_ 4, B)
J.,/x+1 J.1+sinxdx'

xdx
Vx? +5
2
16. Haiftu mmiomans Quryper, orpanmdensoil smamamu: X =4, Yy =4KX.

_ fo_y2_\2 N3
17. Haiitu 1 mocTpouTs 067acTh onpeaeneHust QyHKIMH U=y9-x"—y" +(x-y) .

z=x2Iny—sin2xy.
19. HaliTu d9acTHBIC NPOM3BOAHBIE MEPBOTO MOPSAAKA (YHKIHH:

z =5x°y° +In(x + 4y).

V20
15. BeruucnuTh OnpeAeseHHbIH HHTerpan J.
2

18. Haiitu mnonublit quddepennnan QyHKuum:

20. VccreoBath Ha 9KCTpeMyM QyHKIu0 Z = X2 —2Xy + 4y3
25. Pemmre 3anayy Kom: a) yCOS2 xdy = (y2 +1)dX, y(O) =0.
6) y' =2 =3x% y(-1) =4
y' +y =e?x
27. Pemuth OJHOPOAHYIO CHCTEMY TU((epeHINATBHBIX YPABHECHHIA:

x'=6x—y,
V' =x+4y.

26. HaiiauTe o6iee perieHre aAudGpepeHnaibHoro ypaBHeHUS

3 cemecmp:

2
28. HaiiTi BCe KOMIUIEKCHBIE YMCJIA, YHOBJIETBODSIONIME 3aJaHHBIM YCIOBHSAM Z

Ierde.

. Haiinennsie ymncna
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3ammcaTh B TPUTOHOMETPHUYECKOH U TIOKa3aTeIFHON popMax.
T

1-i—
. . )
29. BeruucnuTh 3HaueHUsT PyHKIMI: cosi, In(3+4i), e .

. 4 ; .
30. Haiiti koprn ypasrenns Z = 811 u u306pasuts uX Ha KOMIIEKCHO# ITIOCKOCTH.
31. BeruucinuTe HHTETPA:

3

7?2 .

—dz; v:iz=2e%,0<p <—
fz‘ zZ; y:z e 7, 5
14

33. IIpu mocraBke ¢ 3aBoaa Ha 0a3y 1000 pagHONPHUEMHUKOB, Y 55 BBIILIM U3 CTPOS JaMIbl. HaliTH BEpOSTHOCTH TOTO,
YTO B3ATHII HayAaudy MPUEMHHUK OyJIeT UCIIPABHBIM.

34. [IaTHanUaTh 9K3aMEHAIMOHHBIX OMIIETOB COJIEprKaT MO 2 BONPOCA, KOTOPBIE HE MMOBTOPSIFOTCS, IK3aMEHYFOITHICS
3HAET TOJBKO 25 BompocoB. HalTi BepoATHOCTB TOTO, YTO 3K3aMeH OyIeT cjaH, €CIIU AT 3TOTO JOCTAaTOYHO OTBETUTH HA
JIBa BOIIPOCA OJJHOTO OMIIeTa.

35. [IpuHrMaeM BepOATHOCTH POXKICHUS MAIBUYHKA U I€BOYKH paBHbIMU. HaliTi BeposTHOCTB TOTO, UTO cpenu 10
HOBOPOX/ICHHBIX 6 OKaXyTCsl MaJbYMKAMHU.

36. [laH 3aKOH pacnpeelieHHs] IMCKPETHON CIIy4aifHO# BEeNNYHHbI:

x: | 110 | 120 | 130 | 140 | 150
p: 01102 )03 |02 |02
BBIYHCIINTH €€ MaTeMaTHIeCKOe 0XKUIaHNe, TUCIIEPCHIO U CPEHEee KBaIpaTHIeCKOe OTKIOHEHHE.
37. Jana ¢hyHKIHA pacnpeeeHUs HePEPhIBHON CIyYaifHOW BEIMIHHBI X

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

Haiitu mnotHocTs pacnpeneneHus f(X), moctpouts ee rpaduk, BEpOsSTHOCTh MOMAAaHKs B 3a1aHHbIil nHTepBai [0,5; 2],

Mx, Dx, o,.

38. 3agaHo pacnpeesieHHe BEPOSITHOCTEH TUCKPETHON JIByMEPHOM CiTydaitHOW BETMYUHBIL:
Y\ X 2 5 8
04 0,15 0,30 0,35

0,8 0,05 0,12 0,03
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Haiitu 3akoHbI pacrnpeacicHuda COCTaBJIAIOIINX, KOS(IJq)I/II_II/IeHT Koppesiqun

OIIK 3.2

CriocobeH NpUMEHATh COOTBETCTBYIOIINN
(u3MKO-MaTeMaTHYECKHUIl anapar npu
TEOPETHYECKOM U HKCIIEPUMEHTAILHOM
WCCJICJIOBAaHUY B PEIICHHUH 3a1a4
9HEprocOepeKeHH;

Ilpumepnsle npuknaonsle 3a0a4u U 3a0aHus
3ananue 1. 3aBUCHMOCTD IYTH OT BPEMEHH PU MPSIMOIMHEHHOM JABMKEHUH TOUKHU 3a1aCTCSl ypaBHEHHEM

1

3 2
S=—t"+2t°-3,mme S —nymsBM,a { — Bpems B c. BerumciuTe €€ CKOPOCTh U YCKOPEHHE B MOMEHT BPEMEHH

t=4c.

2
3apanue 2. K rpaduxy Gpynkunu f [ﬂ ==X, ero Touxe ¢ ageruccoi 0 = 1 npoBesieHa KacaTenbHas. Halitu momans
TPEyrojbHHUKa, 00pa30BaHHOTO KacaTeNbHOH U OTPE3KaMH, OTCEKAEeMBIMHU €10 Ha OCAX KOOPJIUHAT.
3aganue 3 . [Iyis perieHus 3a1a4u ceNlaiiTe CXeMaTHUECKUI YePTeX U NONyInTe (GYHKIHOHAIBHYIO 3aBUCHMOCTD 10
yKa3aHHMIO K 3a1ade. Haitnure obnacth onpeneneHus 3Toi GyHKINU O CMBICTY 3aa4d. Beraucnure 3Ha4eHHs 3TOM
(YHKLUMH IPH TPEX Pa3InYHbIX 3HAYCHUIX apryMenTa. Mccnenyiite GyHKUMIO Ha HanOObIee 1 HAWMEHbLIee 3HAYCHHSI.
OTBeThTE Ha BONIPOC 3aJ[a4H.
«CeueHne TOHHEISI UMeeT GOpMy MPAMOYTOJIbHHUKA, 3aBEPILICHHOr0 MOIyKpyroM. [lepumerp ceuenus 18 m. Ipu kakom
pajzmyce NOoJyKpyra IUIOIIaAb CeUeHuUs OyneT HaubobIei?»

S S=5(r)

O603HaubTE pajuyc noaykpyra yepe3 | u Bhipasure miuomas ceuenus kak Qynkiuio ot I :
3ananue 4. [TlogymaiiTe, ¢ MOMOIIBIO CPEICTB KAKOTO pasjiesia MaTeMaTUKH MOXKHO PELIUTh CICAYIOLIYIO 3a/1a4y.
«J1ns yOOpKM CHera Ha yJHIax ropoja HCIOJb3YITCs CHeroyoopouHble MaliHbel. OHU paboTalOT B TSUCHUE CBETIIOTO
BPEMEHH CYTOK C 6 10 18 4acoB ¢ MOCTOSHHOM CKOPOCThIO yoopk cHera 400 (M>/4). MsMeHeHue 00beMa CHera,
ds 2

— =120 - 51 . S(I)
dt

e

BBIMAJIAOMICT0 Ha YJIUIIBI TOPOJda B ropo€ B TCUCHUC CYTOK, MOKHO OIIMCATh YPAaBHCHUCM

¥ 4 —
— 06BeM cHera (B M°), BBIIABIIEro 3a Bpems t (B gacax), 0<r<24. B moment spemenn [ = 0 ma ynurax ropoaa nexur

50).,

1000 m® cHera. YcTaHOBHTE COOTBETCTBHE MEX/Ty BPEMEHEM t M 00hEMOM CHETa, JISXKAIIEro Ha YIHIAX ropo/ia
CocTaBbTe MATEMaTHIECKYIO MOJIENIb ATON 3aJ]a4i U pelInTe eé.
3aganue 5. CyrtouyHas TOTPEOHOCTH DIIEKTPOIHEPTUM B HACEIECHHOM IIYHKTE SBJISETCS CIydalHOW BEIWIUHOM,

3000 xkBm/u

MaTeMaTHYeCKOe 0KHJIaHUE KOTOPOH paBHO , a ntucnepcus paBHa 2500. OueHUTb BEPOSITHOCTh TOTO, YTO




Kona unaukaropa

HNHaukaTop TOCTIKEHHS] KOMIICTCHITHH

O1eHOYHBIC CPeICTBa

B OmmKaiIme CyTKH pacXo/ 3JIEKTPO3HEPTHU B TOM HACEIEHHOM ITyHKTE OynIeT ¢ 2500 bi (o)

3500 xkBm /[ u _

3aganmue 6. UTo 3HAYNT OLIEHUTH TeHEPAIBbHBIC TapaMeTpsl 0 BeIOOpKe? ChopMynupyiiTe onpenercHne TOUeTHOM

onenkd. OmnpenenuTe CMEIeHHBIe U HeCMeIIeHHbIe, 3¢ ¢ ekTUBHBIE 1 Hed(D(DEKTUBHBIC, COCTOSTEIbHEIC U

HCCOCTOSATCIIbHBIC OLICHKU I'CHCPAJIbHBIX MapaMCTpPOB. HpOHJ’IJ’IIOCTpPIpyfITC OIIPEACICHUS TCOMECTPUICCKHU. 3amumninuTe

pacdeTHbIE (POPMYIIBI IS CTPYNIUPOBAHHBIX M HECTPYIIITMPOBAHHBIX TAHHBIX: BEIGOPOUHOTO cpemHero X  (yKaKuTe
€r0 BEPOSITHOCTHBIN CMBICI); BEIOOpOouHOH muctiepcun Dp. Kak oneHUTs MaTeMaTHIECKOE OXKHUIAHUE IO BHIOOPOYHON
cpenneil? OueHuTe QUCIEPCUIO IO UCIPABIEHHOH qucnepcun. Kakumu SBASIOTCA TOYEUHBIE OLEHKH MaTEMaTHIeCKOro

OXUAaHUs, JUCIICPCUN U CPECAHETO KBAAPATUIHOTO OTKJIOHCHUS: CMCIIICHHBIMU WJIN HET, 3(1)(1)€KTI/IBHBIMI/I 501058

HCS(I)(l)eKTI/IBHBIMI/I, COCTOSATEILHBIMH HIIH HECOCTOSTCIIbHBIMU?

3amaua 7. JIis u3ydeHus KOMMIECTBEHHOTO IPU3HaKka X U3 TeHEepalbHOU COBOKYITHOCTH M3BIICUEHA BHIOOPKa

Xl 1T Xn o0BeMa n , IMCIOIasA JaHHOC CTATUCTUYCCKOC PACIIPCACIICHHUC.

1). IlocTpoiiTe MOJUTOH YacTOT.
2). [ocTpoiiTe IMIUPUUECKYIO PYHKIIMIO pacipeaeIeHus..
3). IlocTpoiiTe rHCTOrpaMMy OTHOCHUTENIBHBIX YacToT.

4). Haligure BoIGOpOYHOE cpeanee X , BLIOOPOYHYIO TUCIIEPCHUIO DB, BBEIOOPOYHOE CpeTHEE KBAJPATUIECKOE

2
OTKJIOHCHHE Ge , UCIIPABJICHHYIO JUCIICPCHUIO S u HCIPaBJIICHHOC CPEAHCC KBAAPATUICCKOC OTKJIIOHCHUEC S.

X 9 13 17 21 25

29

33

37

N 5 10 19 23 25

19

12

7




0) Iopsinoxk npoBeaeHNs MPOMEKYTOUHON aTTeCTAMM, MOKA3ATEH U KPUTEPUH OLIEHUBAHUS

[TpoMexyTOYHAs aTTeCTAlMs IO TUCIUILTHHE «MareMaTiKa» BKIHYaeT TEOPETHYECKHUE BOIPOCHI,
HO3BOJISIIOIIHME OLICHUTh YPOBEHb YCBOCHHS 00YYAIOIMMHKCS 3HAHUI, U IPAKTHIECKHE 3a1aHM,
BBISIBJISIIOIINE CTETICHb CHOPMHUPOBAHHOCTH YMEHUIA M BJIaJICHUI, TPOBOAMUTCS B popme dk3ameHa (1 u 2
ceMecTpbl) U B popMe 3aueTa ¢ oleHKoH (3 cemectp).

DK3aMeH N0 JaHHOW TUCIHILTHHE IPOBOJINUTCS B YCTHOM (hOpME MO SK3aMEHAI[MOHHBIM OHIIeTaM, KaKIbIid
U3 KOTOPBIX BKJIFOYAET 2 TEOPETHYCCKUX BOMPOCA U JIBA MPAKTHYCCKUX 3aJIaHHSI.

Ioxa3aTe/in 1 KPUTEPUH OLEHUBAHUA IK3aMeHA M 324€Ta ¢ OIEHKO¥i:

— Ha OICHKY «OTJIMYHO» — O0YJArOIIUNACS JEMOHCTPUPYET BEICOKHI YPOBEHD C(HOPMUPOBAHHOCTH
KOMIIETeHIINH, BCECTOPOHHEE, CHCTEMaTHIECKOe U TITy00KOe 3HaHNe y4eOHOro MaTepuraia, CBOOOIHO
BBITIOJIHSICT IPAKTHYCCKUE 3a/1aHuUs, CBOOOHO OMEPUPYET 3HAHUSIMH, YMCHHUSIMH, IPUMEHSET UX B
CUTYyaIIUAX MOBBIIIEHHOHN CII0XKHOCTH.

— Ha OLICHKY «XO0POIII0» — 00yJaroIIuiics JeMOHCTPUPYET CPEIHUIN YPOBEHb COPMUPOBAHHOCTH
KOMIICTCHIIUI: OCHOBHBIC 3HAHMsI, yMEHHUS OCBOEHBI, HO JOMYCKAOTCS HE3HAYUTEIbHBIC OIIHOKH,
HETOYHOCTH, 3aTPYIHCHHS TPU aHATUTHYECKHUX OTepalnsX, IepeHoce 3HAHUI U YMCHUH Ha HOBBIC,
HECTAHJIAPTHBIC CUTYAIUH.

— Ha OLICHKY «YI0OBJIETBOPUTEIbHO» — O0YYAIOIIUIACS IEMOHCTPUPYET MTOPOTOBBINA YPOBEHb
c(hOpPMHUPOBAHHOCTH KOMITCTCHITHIA: B X0/I¢ KOHTPOJILHBIX MEPOTIPHUATHIT TOMYCKAIOTCS OIMUOKH,
MPOSIBISETCS OTCYTCTBHE OTIICIBHBIX 3HAHUH, YMCHHI, HABBIKOB, 00YYArOIIUNCS UCIIBITHIBACT
3HAYHUTENbHBIC 3aTPYAHCHUS TP OTICPUPOBAHUY 3HAHUSAMHU U YMEHHSMH MPH UX MEPEHOCE HA HOBBIC
CUTYaIUH.

— Ha OIICHKY «HEeYT0BJIETBOPHUTEIbHO»— 00YUArOIIUICS IeMOHCTPUPYET 3HaHus He Ootiee 20%
TEOPETUYECKOr0 MaTepHaa, JIOMyCKaeT CYIIECTBEHHBIC ONIMOKHU, HE MOXKET MOKa3aTh HHTEIJICKTyalbHbIC
HABBIKU PEIICHUS MPOCTHIX 3a]a4 WIM HE MOXKET MOoKa3aTh 3HAHMS JJaKe Ha YPOBHE BOCITPOU3BEICHUS U
o0BsicHeHus nH(MOpMAITUH.



