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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoil MaTeMaTuku U HHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3BekoB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamaHoi MaTeMaTuku U HUHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roay Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

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

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanmu 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 CUMILTHHBI (MOYJ151)

[lensMu ocBOeHMsA JOUCLUIUIMHBL «MaTremaTtuka» sBIAOTCA: (OPMHpPOBAHUE Yy
oOyyaromuxcst OOUIeKYIbTYpPHOW KOMIIETEHIIMH, BKJIIOYAIONIEH O3HAKOMIIEHHE OakalaBpOB C
OCHOBHBIMHM MaTE€MaTU-YE€CKUMU IMOHATUAMHU, BOCIMTAHUE BBICOKOH MaTeMaTUYeCKON KyJIbTYpBbI,
Oasupyromeiics Ha HWCIOJNb-30BAaHHM OCHOBHBIX 3aKOHOB MaT€MaTHKH B MPO(ECcCHOHATBHOM
NEeSTEIbHOCTH, IPUBUTHE HABBIKOB COBPEMEHHBIX BMJIOB MAaT€MaTHMUYECKOI'O MBIIUIEHUS,
UCIIOJIb30BaHUE MAaTEMaTHYECKUX METOJI0OB M OC-HOB MAaTEMaTHYECKOI'O MOJAEIUPOBAaHUS B
IPAaKTUYECKON NesATeIbHOCTH, BBIPA0OTKA y OakalaBpOB YMEHMs IPOBOJUTH MaTeMaTHYECKHUM
aHAJIN3 NPUKIIATHBIX 33]1a4 U OBJIAJICHUE OCHOBHBIMH aHAJIMTU-KO-TEOMETPUUECKUMU METOAAMHU
UCCIICIOBAaHMSI TAKKX 3a]1a4.

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

Hucnummaa MaremaTika BXOAWT B O0S3aTENBHYIO YacTh Y4eOHOTO —IUIaHa
00pa3oBaTeNbHOI MTPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

Hucuunnuna b1.014 Marematuka BXoauT B 0a30Byr0 4acTh O10ka 1 oOpa3oBarenbHOM
MPO-TPaMMBI.

OcBoeHue TaHHOM JUCUUIUIMHBI IIPEAIoiaraet, YTo B pe3ysbTaTe U3y4eHUs IIKOJIbHOTO
Kypca MaTeMaTUKH O0ydaroIuiicss uMeeT chOpMHUPOBAHHOE MIPEACTABICHHE O MAaTEMAaTHUKE Kak
YHHUBEP-CAIBHOM $I3bIKE HAyKH, 00 MIESIX U METOJIaX MAaTeMAaTUKH, BIAJeeT MaTeMaTHYeCKUMHU
3HAHUSIMU U YMEHUSMH, COOTBETCTBYrOHMMHU DeneparlbHOMY KOMIOHEHTY TOCYIapCTBEHHOTO
CTaHjaapTa o0Imero oopa3oBaHus, UMEET Pa3BUTOE JIOTHUECKOE MBILIUICHHUE, TPOCTPAHCTBEHHOE
BOOOpakeHue, 00J1a/1aeT BBICOKUM YPOBHEM aJITOPUTMHUYECKOM KYJIBTYPHI.

3Hanus (YMEHUS, BIAJICHUS), MOTYICHHBIC TTPH M3yYECHUW TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI 17151 U3YUCHUS] JUCIUILITNH/TPAKTHK:

Xumus

TeopeTnyeckas MexaHUKa

DNEeKTPOIHEPTETUUECKUE CUCTEMBI U CETH

I'mpporazonnnamuika

[IpukiiagHas MexaHuka

TennmomaccooOmen

3 Komnerenuun ody4aromierocs, (popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHus

B pesynbTare ocBoeHust IUCHUIUIMHBI (Monyiisi) «MaTtemaTukay o0y4aroniuiics: JoKeH
001aaTh CIeAYIOIUMHI KOMIETEHIHSIMHU:

KO,[[ HHJAUKATOpa I/IH,Z[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

OIIK-3 CriocoGeH MpUMEHSTh COOTBETCTBYIOMIMNA (PH3UKO-MAaTEeMaTHUECKU armapaT, METOJIbI
aHaIM3a M MOJEIUPOBAHUSA, TEOPETUUECKOTO M OKCIIEPUMEHTAIBHOTO MCCIEN0BAaHUSA IIPU
pelieHnu npodeccuoHalbHbIX 3a7a4

OIIK-3..1 Hcnonp3yer MeTonpl aHanmM3a MW MOJACIUPOBAaHUS IpU  PELICHUU
npodeccHoHabHBIX ~ 3a7a4, MOJCIUPOBAHMM U IPOEKTUPOBAHUU
HEPrOCUCTEM

OIIK-3..2 CriocobeH NpPUMEHSTh  COOTBETCTBYIOUIMHM  (pHU3MKO-MaTeMaTHUYECKHit
ammapar NpH TEOPETHYECKOM M OKCIIEPUMEHTAIHHOM WCCIICAOBAaHUH B
PELICHUH 33/1a4 YHEProcOepeKeHUs




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO6mas TpyA0€MKOCTh JUCITUIUIMHBI 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;

— camocrosTenbHas pabora — 206,5 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— MOJrOTOBKA K K3ameny — /1,4 akan. yac

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

Pasznen/ tema
JIHACLUATIIINHEL

Cemectp

AynutopHast
KOHTaKTHast pabora
(B akaz. yacax)

11a0.
3aH.

Jlek.
3aH.

MIPAaKT.

CamocrosrenbHas
paboTa cTyaeHTa

Bug
CaMOCTOSITEILHON
padoThI

®dopma TeKyILero
KOHTPOJIS
yCIIEBaEMOCTHU U
MPOMEKYTOUHOMN
aTTeCTalluu

Kon
KOMITIETEHIIMH

1. JluneiiHas wu
anrebpa

BCKTOpHast

11 - Marpuusl, HX
pazHoBuaHOCTH. [lelicTBust
HaJl MaTpULIaMU: PAaBEHCTBO
MAaTpHII, CIIOKEHHE,
YMHOXXEHHE Ha  YHCJIO,
YMHOXEHHE MaTpHII.
IIpeoOpa3oBaHne MaTpHIL:
TPaHCIIOHUPOBAHUE,
3JIEMEHTapHBIC
npeoOpa3oBaHus MaTPHII.

- Onpenenurensd
KBaJIpaTHON MAaTpHIBI, €ro
CBOICTBa. O6parenue
Matpuil. Panr MaTpuib.
-CucreMsl JIMHEHHBIX
YpaBHEHHUU. Martpuynslit
croco6 pelIeHus.
Dopmysr Kpamepa.
VCnoBuss  COBMECTUMOCTH
CHCTEMBI JIMHEHHBIX
ypaBHeHud.  OOHOpPOJHBIC
cucreMbl. Meton ["aycca.

11

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

3amura TP Nel:
YCTHBIH onpoc,
TECTUPOBAaHUE

OIIK-3.1,
OIIK-3.2

1.2 4. Teomerpuueckuit
BEKTOP. JIunelinpie
ore-palMy Haj BEKTOpaMH,
ux cBoictBa. JluHeitHoe
(BEKTOpPHOE) MPOCTPAHCTBO.
Bazuc peaIbHOTO
mpo-cTpancTBa. Jlekaprosa
cucTema KOOpJUHAT.
IIpo-creitmne 3a/1a4y,
peraeMblie METOJIOM
KOOPJIMHAT.

5. Henuuelinble omeparuu
HaJ BEKTOpPaMH: CKaJISIPHOE,
BEKTOPHOE, CMEIIIaHHOE
MIPOU3BEICHUE, ux
CBOIICTBA.

10

Brinmonuenne
UH/IUBU-
JTyaJbHOTO
JIOMAIIIHETO
3amanus  MJI3 Nel
«Bex—TopHas
anrebpa»

-IIpoBepka
WH/IMBUTYaJIbHBIX
3aJIaHuH,
-Utoroserii Tect no
paznenyl

OIIK-3.1,
OIIK-3.2




Uroro no pazaeny 10 | | 14 | 21 |
2. AHanmTHYecKas reOMeTpus
2.1 - IBe 319
AQHAJIUTUYECKOH TeOMEeTpHUH.
VpaBHenue JTUHAT u
MOBEPXHOCTH KaK
- [loaroroBka
ypaBHEHHS .
KOH-TPOJIEHO
TeOMETPHYECKOTO MecTa
pa—6ote u
TOYEK.
. seimonHeHne AKP OIK-3.1
- VYpaBHeHHE MpsAMOH Ha Nol -IIpoBepka -o.d,
TJIOCKOCTH. 4 8 10 - KOHTposibHOW  |OITK-3.2
. «AHanuTHyecKas
-YpaBHEHUs NpsAMOHM U pabotsr AKPNel
reo-MeTpUs».
TUIOCKOCTH B
- [loaroroBka
MIPO-CTPaHCTBE.
MIPaKTUIECKUM
CwMmeraHHbIe 3aa4u.
3aHATHSM.
[Mpunoxenust Ha npuMepe
JMHEeapHu3aiu
XapaKTepUCTUK
HaMarHU-4YUBaHUsL.
2.2 - Kpussie BTOpOrO
Mopsi/IKa: OKPY>KHOCTb,
SJUIHTIC, rurnepborna,
napaboJsia, UX ypaBHEHHUS U
p ’ ypapHet - InuBuayansHoe
reoMeTpH-4eCKUE CBOICTBA.
JI0-MaIHee
- VpaBHEHHE MOBEPXHOCTH
3a—naHue No2 - [IpoBepka
Kak ypaBHEHUE
«KpuBbie BTOPOTo | MHIMBHAYAIBHBIX |I1rc-3.1
TEOMET-PHYECKOT0  MecTa S— sanasmit AUT3 No2 -3.1,
TOYEK. IToBepxHOCTH 4 4 11 p . " |O1K-3.2
- - WroroBslii Tect no
BTOPOTO TIOpSIKA:
CaMOCTOSITENbHO paszeny 1.
SIUIAIICOUA, TUHEepOoIIonS, o
€ u3yueHue - YcrHBIi onpoc.
napaboiown, KOHYC. N
y4e6—HOil nu-
HccnenoBanue ux ¢GopMsl
TepaTypsl
METOJIOM cede-HHI.
Hununppuueckue
TIOBEPXHOCTH.
TloBepXHOCTH BpallleHUs.
HWroro no pazaeny 8 12 21
3. BBenenue B mMareMaTu4eckui
ananu3. [Ipenens
3.1 KoMIuleKCHBIE YHCIA. -Bemonnenue
AnreGpanyeckas, WH/IUBU-
-IIpoBepka OIK-3.1
TPUTOHOMETpHYECKA, JTyaJIbHBIX 3.1,
WHAWBUAYAJIBbHBIX
MoKa3aTesIbHas (dhopmbl 2 3 JTIOMAaITHUX . |OTIK-3.2
. JOMAIIHUX 3aIaHUi
KOM-TIJIEKCHOTO quca. 3amanmii: MJ13 Ne3 VI3 Ne3
JleficTBUSI ¢ KOMIUIEKCHBIMU «Kom—mekcHble e
YHCITaMH. YHC-TIay.




3.2 - DneMeHTH TEOpUH

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.
D7IeMEHTAPHEIC " IToxroroBka k [IpoBepka
HEdIEMEHTAP HEIC KOHTPOJIbHOM I/IHL[I/IB?IL[yaI;'IBHLIX OIK-3.1,
HKIIWY. 8 12 N OIIK-3.2
by pabote AKP No2 | 3amanuit /I3 Ne4.
- [Ipenen pyHkumu B Touke, .
«IIpenen -YcTHBIi ompoc.
B 0ECKOHEYHO-CTH. byHK
Bbeckoneuno MaJble yH :
HenpepbiBHOCTB
(GyHKIMH B TOYKe, HX
. byHKIHANY.
cBoiicTBa. Teopema o CBsI3U
KUK, €€ Tmpenena u
yu ’ P CamocrosTenpHOe
6ECKOHEUHO MaJIOM. o
u3ydeHue yueOHoi
- IIpenen CYMMBI,
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
MaTeMaTHYeCKUil
3.3 - HenpepsiBHOCTH ananus. [Ipenen u
(hyHKINHU B TOYKE. HETPEPHIBHOCTH
Knaccudukanms TOYEK GbyHKIHNY. -IIposepxa
pa3psriBa. CaoiicTBa - [logrotoBka K | MHIAMBUIYaJIBHBIX
(byHKILMI, HENpepLIBHBIX HA KOHTpoONbHOH | 3amammit MJ[3 Ne4. [OIIK-3.1,
OTpEe3Ke: OTPaHHYEHHOCTH, 4 6 pabote u -IIpoBepka OIlK-3.2
CYILLECTBOBAHKE BelnosHenue AKP KOHTPOJIbHOU
HaHOOJIBIIETO u No2 «IIpenen paboter AKPNe2.
HAaUMEHBILIETO  3HAYEHUI. ¢GyHKUIUU. -YcTHBIH omnpoc.
CymiecTBoBaHUE HemnpepbiBHOCTD
MPOMEXYTOYHBIX 3HAUCHHH. GyHKIUWY.
CamocrosTenpHOe
H3yueHHEe yueOHOU
JIM- TePaTypBHl.
Hroro no paspeny 14 21

4, JuddepenuansHoe
UCUHCIIEHHE (QYHKIHH  OTHOM

IIEpEMEHHOU




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

MIPOU3BOI-HOM.
- Huddepennuan GyHkuuu,

o - Bommonnenue
ero reoMeTpHye-CKUH
WH]TH-
CMBICIL. JIuneapuzanus
BUIyaIbHOTO
(dhyHKIUH. [TpumeHe-Hue
noJHoro auddepeHnuana K AOMAILHETO
P samanus VJI3 Nes
PUOITKEH "HBIM -IIpoBepka
BBIYHCIICHUSM «IpoTm3ponHas WHIUBHAYAITbHBIX
‘ . (byHK-1IUM OJHOM Ty OIIK-3.1,
- IIpousBojHasi CIIOKHON U . 3amanuit MJ13 Ne5.
. 5 8 10 nepe-MEeHHO». OIIK-3.2
oOpaTHO GbyHK-1UH. -IIpoBepka
- IloaroroBka k .
VHBapnaHTHOCTB COH-TDONLHOG KOHTPOJILHOH
muddepennuana. pa—'I6)0Te " pabotsr AKPNe3.
ndde-pennupoBanne
é)[ g)f;mg p BO— BoinosiHeHne AKP
Y ’ Ne3 «ITpoussonHas
napaMmerpude-cki. HesBHO o
(QyHK-1IUH OJTHOM
3aJaHHble  QYHKIMH, HX .
HepEeMEeH-HOM».
nmuddepeHIn-poBaHue.
Jlorapugmunueckoe
muddepeHIupoBaHue.
- IIpousBonHsie "
mu(QepeHnanbl  BBICIIHX
HOPSIKOB.
4.2 - OCHOBHBIE TEOPEMBI
MaTeMaTH4e "CKOT0 aHaInu3a
(TeopeMsl Posns,
Jla—rpamxa, Kormmm).
IIpasuno Jlonurans.
- VYcioBue MOHOTOHHOCTH - Bomonnenue
¢byHKIMY. OKCTpeMyM Tunosoro pacuera
GbyHKIMY. OrtbIckaHue Ne2
HanOOJIBILETO u «HccnenoBanne
HaUMEHBILIErO 3HaYeHUHN ¢dyHKIMH 1
dynKImY, HOCTPOEHHE 3ammTa TPNe2: |OIIK-3.1,
U depeHInpyeMoit Ha 5 6 13,2 rpaduKoB» U ycTHbIl onpoc,  |OITK-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. Metoj
XOpJ ¥ Kaca-TeNbHbIX.
HWroro no pazaeny 10 14 23,2
5. Ok3ameH 1 cemectp
5.1 IToAroToBKa K 5K3aMeHy
Hroro mo pazaeny
Uroro 3a cemectp 36 54 86,2 JK3aMeH

6. VurerpanbHoe HCUHCIICHUE

(yHKIMU OHOU NepeMEeHHOI




6.1 - TlepBooOpa3Has.
Heomnpenenénnslii uHTErpan

U ero cBoicTBa. MeTozpl - Brmonnenue
UHTETPUPOBAHUS: WH/IUBUAYAJIBHOT O
HETOCPEeAICTBEHHOE, 3aMeHa JIOMAIIIHETO
MEePEMEHHOM, 3amanus W13 Ne6
UHTErpUPOBAHUE hi(s) «HeomnpeneneHHs!
YacTIM. 1 MHTETpai». -IIpoBepka
- Wnterpuposanue - lozgrotoBka K | MHAMBHAYAIBHBIX |yrre- 31
npocTeHmux KOHTPOJIbHOHU | 3amanuii M1J13 Ne6. '
o 8 12 16,2 OIIK-3.2
palroHaIbHBIX Ipobei, pabote u -IIpoBepxa
panoHaIbHbIX Jpobeit. BhinonaHeHue AKP KOHTPOJIBHOU
Hexoropeie cBemenms wu3 Neq pabotsr AKPNe4.
BbICUIEH anreOpsl. «HeomnpeneneHHb!
-Unterpuposanne 1 UHTETpam.
BBIPOKEHHUH, COJEpIKaIIUX - CaMOCTOSTEIBHOE
TPUTOHOMETPUUECKHE n3ydyeHue yaeOHon
(hyHKIUU. JIUTEPATYypPHI.
-Unterpuposanne
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 .
HIz,}OTOHa-’J'IeﬁGHHuq; P «Onpenenenmbiii
i UHTErpam» Hu 3ammTa TP Ne3: |OIIK-3.1,
- MeTozap! HHTErpUpOBaHHUS. N
6 8 12 MOJITOTOBKA K ycTHbIH onpoc,  |OITK-3.2
- T'eomerpuueckue u
3alIuTe. TECTHPOBaHHE.
MEXaHUUECKHe
MIPUIIOKEHHS
. CamocrosTenbHOe
OIIpeAeNEHHOTO HHTETpala. HVHeHIe VaeBHofi
- [Ipubmmxennoe i ¥
JIUTEpPaTyphL.
BBIUYHCJICHHUEC
orpeiesIeH-HbIX
HHTETrpaJIOB. Merton
IpAMOYTOJILHUKOB. MeTof
Tparnenuii. Mertos mapabo.
-HecobcTBeHHbIE
Wroro no pazneny 14 20 28,2

7. OyHKIMH
HepeMeHHBIX

HECKOJIBKUX




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

- [onstue npenena
(hyHKINHU JIBYX
HepeMEHHBIX.

HENPEPbIBHOCTh  (YHIIUU

JIBYX T€PEMEHHBIX.
-HacTHble IPOU3BOJHBIE, UX

- Bommonnenue
TumnoBoro pacuera
Ned «Dynknm

TEOMETPUUE-CKUH  CMBICIL. HECKOIBIHX 3au1mal TP Jed; |OTIK-3.L,
6 10 TIEPEMEHHBIXY. ycTHBIH onpoc,  |OIIK-3.2
HOHHOS MPHpALICHHC, - TECTUPOBAHHUE.
TOJIHBIH A pepenimar CamocrosTenpHOe
OHIIL. I'eomerpuueckuit 3yeHHe yueGHOM
CMBICTT HIOJIHOTO
dpbepenmmana, JUTEPATYPHI.
IIpumenenne MIOJIHOTO
nmudde-peHiaia K
IpUOIKEHHBIM
BBIYHCIICHUSM.
- Juddepennpoanue
CIIO’KHOU u HesBHOU
(hyHKINHU HECKOJIBKHX
MIePEMEHHBIX.
-HacTHble TPOM3BOJHBIE U
nonHele  audde-peHIuanb
BBICUIHX TTOPSIIKOB.
-Brinosnnenue
7.2 - JlokanpHbIi Tunosoro pacuera
JKCTpEeMyM (DYHKIMH JBYX Ne4 "Oynrnum
ne-peMeHHBIX. HECKOJIbKHX
Heobxonnmoe u niepeMeHHbIX" (TIp amra TP Ned:  |OTK-3.1,
JOCTaTO4YHOE YCIIOBHUS 2 4 OJIOJDKEHHE) U yerHbIid onpoc,  |OTK-3.2
IKCTpeMyMayHKIUH IBYX MOJITOTOBKA K TecTHpOBaHHE.
nepeMeHHbIX. Haubombiiee 3alIuTe.
U HauMEHbIIee 3HAauYeHHe -
GyHKIME B 3aMKHYTOM CamocrosTenpHOe
obactu. u3ydyeHue yueOHoi
JIUTEPATYPHI.
-Brinonnenue
7.3 IlpumeHenue GyHKIMI Tﬁiﬁ%zgszz?a
HECKOJIbKHUX NePEeMEHHBIX. HECKONBKIX
-YpaBHEHUE  KacaTelbHOU nepemennBX" (p
IUIOCKOCTH M HOPMalM K on0IBKEHUE)
MTOBEPXHOCTH.
-Cxansproe nosie. JIunuu u CaMOCTO-HTCJ'IBHoe 3ammta TP Ne4: |OIIK-3.1,
[IOBEPXHOCTHU YPOBHSL. 2 6 ycTHbIH onpoc, |OITK-3.2
IIpousBonHast o H3yt,l,ijlme TeMbI TECTUPOBAHUE.
HAIpaBJICHUIO U TPAJIUCHT. cTon
-IToustue 00 Esggg‘;f?);
HHTEPHOIIALN " BBINOJIHEHNE
arnmnpoKCUMAIUH. Meron HETMBHIYATBHOT 0
HaMMEHBIIUX KBaJpaTOB. IOMALIIHETo
3a7aHud 10 TeMe.
Wroro no pazaeny 10 20

8. Uurerpan no ¢urype




8.1 Unrerpain no ¢urype

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

-Beimonnenune
TunoBoro pacuera
Ne 5 «MHTerpan mo

urype» u
uHTerpan  1mo  ¢urype. uryp 3amura TP Ne5:  [OIK-3.1,
. HOJTOTOBKA K N

CpoiicTBa WHTerpaia 1o 10 sammiTe ycTHBIH onpoc,  |OIIK-3.2
¢urype. ’ TECTUPOBaHUE
- Broluncnenne  KpaTHBIX

CamocrosTenpHOe
HHTETPAIOB B JICKApTOBBIX, N

n3ydeHue yueOHoM
TOJISIPHBIX,

JIATEPaTypHL.
IMIHHIPHICCKUX
KOOpJHMHATaX.
HUroro no pazaeny 10
9. JuddepenipanbHble
ypaBHEHHUSI. Cucrembl
T epeHIInAILHBIX YPABHEHUN
9.1 OOBIKHOBEHHBIE
JuddepeHaIbHbIe
ypaBHeHus 1 nopsika.
- OCHOBHbBIE IOHATHA, HX
TEOMETPUUECKUH  CMBICIL
3agaua Komm. Teopema
CYIIECTBOBAHHS u
€IUHCTBEHHOCTU DEIIeHUS
3amaun Komu. - I[loaroroBka K
-OcHOBHEBIE KJIaCChl KOHTPOJILHOH
ypaBHeHuid 1  mopska, pabote u
HUHTETPUPYEMBIE B BenosHeHue AKP
M o

KBaJIpaTypax: ypaBHEHHsS C Ne 5 OITK-3.1,
Ppa3AeISIOUTUMHUCS 12 «dudpdepennnans | Iposepka AKP OIK-3.2
MEPEMEHHBIMH, HBIE YpPaBHEHUS Nes. '

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

- JluneliHble, ypaBHEHUs
bepHymnu, B mHONHBIX
muddepeHuanax.
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

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

- JIuneinbrit
T depeHInaTbHBIN
oIepaTop, €ro CBOMCTBaA.
VYcnosue JIMHEHHOU
3aBUCUMOCTH CUCTEMBI
dynxumi,
(yHIaMeHTanbHas cUcTeMa
(hyHKUMH-penICHUN.
Teopema 0  CTpyKType
o0riero pelieHus
JudhepeHIaIbHOro
JTMHEHHOTO 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
YpaBHEHHUH.

- JInHeliHBIE HEOTHOPOIHBIE
muddepeHInanbHbIe
YpaBHEHHUS BBICIIIMX
MOpAAKOB C IOCTOAHHBIMH
koaduimentamu U co
CHelUaIbHON npaBoi

10

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

- CaMOCTOSITETIBHOE
u3ydeHue yueOHoi
JIUTEPATYpPhL

3amura 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
cMbIc penreHus. -Da3oBoe
MPOCTPAHCTBO (IUIOCKOCTB),
(hazoBast KpuBasl.

- Pemenne

T depeHIHATBEHBIX
ypaBHEHHI METOJIOM
HCKITIOYSHUHN.

- Pemenne CHCTEM
JIMHEHHBIX OJTHOPOIHBIX
i hepeHInaTbHBIX
YPaBHEHUH C MOCTOSIHHBIMHU
ko duiueHTamMu.

CUCTEM

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

- CaMOCTOSTEIBHOE
u3ydyeHue yueOHoH
JIUTEPATYpPhL

amura TPNe6:
YCTHBIH 01Ipoc,
TECTUPOBaHUE

OIIK-3.1,
OIIK-3.2

Wroro no pazneny

10

18

28

10. Dx3ameH 2 cemecTp




10.1 IToaroroska K
JK3aMEHY

HWroro no pazaery

Uroro 3a cemectp 36 54 86,2 SK3aMeH
11. Yucnossle
(hYHKIIMOHAILHBIC PSIJIbI
11.1 YucnoBsie psaasl.
-CxomuMoCTh M CymMMa
M - [loaroroBka
psna. Heo6xomumoe .
KOHTPOJIBHOM
ycIoBHe CXOJMMOCTH.
N pabore u
JeiicTBust Haj psamMu.
BoinosiHeHne AKP OIK-3.1
-UccnenoBanne psgoB c No6 «UHCIIOBbIC -o.1,
HEOTPHULATEIbHBIMU 6 4 5 - S IMposepxa AKP Ne6 [OITK-3.2
YIEHaMH. p '
-3HaKko4epe, uecs
peyiomue CamocrosTenbHOe
psnsl. Teopema Jleii6Huna. o
H3yueHHe yueOHou
-3HaKoNepeMeHHbIE  PSIJIbL.
JIUTEPATYypPHI.
AGcomoTHasE U ycIOBHas
CXOJMMOCTb Psifa.
11.2 DyHKIMOHAIIbHBIE
PSLIBL
-O6nacTh CXOIUMOCTH.
- CreneHHbIe PAObL
Teopema Abens.
Paznoxenne QyHKIMA B
CTEIECHHbIE PSLIBL - TunoBoii pacuer
Ilpunoxenuss  psAgoB B Ne 7 «4YucnoBble U
MPUOTMKEHHBIX KIOHAIbHBIE
BEI‘II/ICJ‘ICHI/IS[X byn Hf[):[LI» Bammra TP Ne7: |OIIK-3.1,
; 6 6 5 p ) ycTHBIH onpoc,  |OIIK-3.2
-Psnpr dypre o -
TECTUPOBaHMUE.
TPUTOHOMETPHUECKUM CamocrosTenbHOe
cucreMam (hyHKIUHA. H3yueHHe y4eOHOU
Paznoxxenue ¢yHkuuii B JIUTEPATYPBI.
TPUTOHOMETPHUYECKUE PSIIIBI
Dypse. VYcnosue
MOTO-YEYHOH CXOIUMOCTH U
CXOIMMOCTH B “‘cpefHeM”.
-Paner ®ypbe B
KOMILJICKCHOH hopme.
HWroro no pazaeny 12 10 10
12. OyHKIMH  KOMIUIEKCHOTO
HEPEMEHHOTO
12.1  -llonsaTHe QyHKIMHA
KOMIUIEKCHOTO
MIEPEMEHHOT 0.
OnemeHTapHble  (YHKIMU
KOMIUIEKCHOTO
IIEPEMEHHOIO " ux
CBOICTBA.
-Ilpenen, MIPOX3BOIHAS
GyHKIMH ~ KOMIUIEKCHOTO — TumoBoii pacyer
MIEPEMEHHOTO. Ycnosus Ne 8 «Dynkunu
nddepeHInpyeMoCTH. KOMIIJIEKCHOTO
gnd)?ﬂgnefms g TIePEMEHHOT0» Jammra TP Neg: | OITK-3.1,
P N 6 8 6,1 P ’ ycTHBIH onpoc,  |OITK-3.2
AHATATHYECKOW (D YHKIHH. -
TECTUPOBaHHE.
-MuTerpupoBanne GyHKIMN CamocrosTenpHOe
KOMIUIEKCHOTO n3ydeHue yaeOHon
nepemenHoro. CBOHCTBa U JIATEPaTypHL.

BBIUMCJICHUE. dopmyna
Komm.

-Psapr Teiinopa n Jlopana.
WzonupoBaHHbIE  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 TIOHSITHS
Teopun BEPOSTHOCTEH.
Anrebpa coObITHil.
- IloaroroBka k
Knaccuueckoe, .
KOHTPOJIBHON
TeOMETPUUECKOE u
pabote u
CTaTHCTHYECKOE
BoinosiHeHne AKP OIMK-3.1
ONPEAICIICHIL BEPOATHOCTH. Ne7 «Cnyuaiinbie | ITposepka AKP Ne Do
AKcCHOMaTHKa TEOpUH 5 5 B i poBep - |OIIK-3.2
. COOBITHSY. 7.
BEPOSITHOCTEH.
-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
BEJTUYUHBI.
-JluckpeTHbIe u
HeNpepbIBHBIE  CIydYaifHbIe
BEJIMYUHBI. Pan
pacnpeneneHus, (GYHKIHSI
pacnpeeneHus u Brimonaenne
TUIOTHOCTB PacIpeaeIeHHsI. UHMBUIYAJIBHOT O
-MaremaTuueckoe JIOMAIITHETO
OXHIaHWE W JUCIIEPCHS, sagaaust MJI3Ne 7
HayaJlbHBIE M LIEHTPAJIbHbIC «CryuaiiHble OIK-3.1
MOMEHTBI. BEJIMYHMHBD» ITposepxa UJI3 Ne '
. 5 5 OIIK-3.2
- HopmanbHblii  3aKOH - camocrositenbHOe| 7. TectupoBaHwme.
pacnpeneneHus, u3y4yeHue yueOHoi
MOKa3aTeNIbHBIN 3aKOH JATEPaTypPHL.
pacnpeneneHus, - CaMOCTOSITETILHOE
paBHOMEPHOE n3ydeHue yaeOHon
pacnpeneneHie W Ipyrue 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 OLIEHKH
napaMeTpoB
pacupeneneHus. TodyedHble
U HHTEPBAJbHBIC OLCHKH.
JloBepuTeNbHbIE HHTEPBAIIBI
JUTSt napaMeTpoB
HOPMAaJIBHOTO
pacnpeeneHus.

- 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 HaAaMMCHBIINX

TIOHATHUS

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

3ammra 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 HCII0JIb30BAaHHE B yUeOHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEJACHHUS 3aHATHH B COYETAaHHUH C
BHEAYAUTOPHOW paboTON ¢ Leabto GOPMUPOBAHUS U PA3BUTUSA NPOPECCHOHATIBHBIX HaBBIKOB
obyuaromuxcs. Corimacao 1. 34 Tlopsigka opraHW3alliil M OCYIIECTBJICHHS JCATEILHOCTH 10
o0Opa3oBaTelbHBIM IIporpaMMaM OakajlaBpuata BbIclIero oOpa3oBanus (yTB. npukazom MOuH
P® ot 05.04.2017 r. Ne 301), npu mpo-BeACHUM YUEOHBIX 3aHATUH 00CCIICUNBACTCS Pa3BUTHE Y
00y4aroIMXCcsl HAaBBIKOB KOMAaHIHOH paboOThl, MEXKIMYHOCTHON KOMMYHUKAIMM, MPUHATUSL
peLICHN, JUAEPCKUX KAdyecTB, B TOM YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodecCHOHATIBHOM JesITEIbHOCTH BBIITYCKHUKOB U MOTpeOHOCTEN paboToaaTeei.

BriOupas Ty wim MHYIO TEXHOJOTHIO pabOThl C 00YUYaIOIIMMUCS, HEOOXOJMMO UMETh B
BUJY, 4TO HambOonblero 3¢gdexra oT ee MPUMEHEHHUsS] MOKHO JOCTHYb, €CIIM YYUTHIBAaTh €U
o0pa3oBaHus, HAa PEANM3aLHUI0 KOTOPHIX JOJDKHA OBITh HampaBiieHa u30upaemasi TEeXHOJIOTHSA,
coJiepKaHue, KOTOpoe MPEeACTOUT NepeaTh 00Y4aroLUMMCs C €€ IOMOIIbIO, a TAKXKE YCIOBUS, B
KOTOPBIX OHa Oy/IeT NCTIOIB30BATHCS.

1. TpapunuonHsle oOpa3oBaTenbHble TeXHOJOTMH. OpraHuzaunus o0pa30BaTEIbHOIO
mporecca, NpeAroiaraeT MNpsSMyI TPAaHCIANWIO 3HAHWKA OT TNpenojaBarels K CTYICHTY
(MpeuMyILIECTBEHHO Ha OCHOBE OOBACHUTEIbHO-WUIIOCTPATUBHBIX METOJOB OOy4YEeHMS).
VY4eOHast NeATETbHOCTh CTYJEHTa HOCHT B TaKUX YCJIOBHUAX, KaK MPABHIO, PETPOIYKTUBHBIN
Xapakrep.

®opMbl y4eOHBIX 3aHATHI:

- uHpOpMaLMOHHAs JIeKUUs — I[IOCJEel0OBaTeIbHOE M3JIOKEHHE Marepuaiga B
JTUCIATUTMHAPHOM JIOTUKE, OCYIIECTBIIIEMOE MPEUMYIIIECTBEHHO BepOATbHBIMH CPEICTBAMH.

- IPAaKTUYECKOE 3aHATHE, MOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHMH M HaBBIKOB I10
NPEIOKEHHOMY allTOPUTMY.

2. TexHosoruu mpoekTHOro o6OydeHus. OOpa3oBaTenbHbI Mpolecc IMOCTPOEH B
COOTBETCTBUHM C aJITOPUTMOM IIOATAITHOTO PEIICHHs MPOOJEMHON 3a/Ja4d WM BBITIOJIHEHUS
yuebHoro 3ananus. [IpoekT npenmnosaraeT COBMECTHYIO y4eOHO-TT03HABATEIBHYIO IS TEILHOCTh
IPYMIIbI CTYJEHTOB, HANPaBJIEHHYIO Ha BhIPAOOTKY KOHLIEMIMH, YCTAaHOBJICHHUE LeNiel U 3a1ad,
(GOpPMYITHPOBKY OKHIAEMBIX PE3YJIbTaTOB, OIpPEJENICHHE NPHUHINWIOB W METOAHMK pEIICHUs
MOCTABJIEHHBIX 33/a4, IJIAHUPOBAHUE XO-7a PAa0OThl, MOMUCK JOCTYNHBIX U ONTUMAJIBHBIX
pecypcoB, MOATANHYIO pEaTU3allyi0 IJaHa paboOThl, MPE3EHTALMIO PEe3yJbTaTOB pPabOTHI, MX
ocMbIcieHue u peduiekcuto. [IpuMensieTcs B OCHOBHOM JUIsl Tepexo/ia KOMIETEHIIUN Ha yPOBEHb
BJIAJICHHUSL.

OcCHOBHbBIE TUIIBI TPUMEHAEMBIX HAMH B 00pa30BaTEIbHON 1€ATEIIbHOCTH ITPOEKTOB:

HccnenoBatenbckuii MNpPOEKT — CTPyKTypa npuOIMKeHa K QopMmMaTy HaydHOTO
UCCIIEIOBaHMs  (JI0Ka3aTeIbCTBO AKTYaJIbHOCTH TEMBI, ONpEAEIeHHEe HaydyHOU MpoOJIeMBl,
npeaMera U oOBEKTa HMCCIEeNOBAHMA, LENed W 3ajJad, METOJOB, MCTOYHHUKOB, BBIIBHKCHUE
TUIOTE3bl, 0000IIeHne pe3yIbTaToB, BBIBOJBI, 00O3HAYeHHE HOBBIX Mpobiem). PesympraTrom
SBIISIETCS yueOHast KapTa 1o MOYITIO Hateil 00pa30BaTebHOM MPOTPAMMBI.

TBopueckuil NpoekT, NpennojararolMi B OTIMYHE OT HPEIbLAYIIEro, KOHEUHBIH
NPOAYKT B CICIYIONMX BapHaHTaX — ra3eTa K UCTOPHYECKH 3HAYMMOMY «MaTeMaTHYECKOMY»
coObITHIO (Tpa3aHuK uucna «[Iu» u T.1.); «MaTemMaTudeckas» OTKpbITKa (CBOEro poja yueOHas
KapTa, TOJIbKO He(hopMalbHO, KpacOYHO 0pOpMIIEHHAs; BUACOPOIHK «S Haydy Bac pemarsb ...» 1
T.IL.

NndopmanonHblii  MpoeKT — y4yeOHO-TIO3HABAaTENIbHAs JESITENbHOCTh C  SIPKO
BBIpa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (ITOUCK, OTOOP U cUCTeMaTU3alus HHPOpMaLuu
0 KaKkoM-TO O0BEKTe, 03HAKOMJICHHE YYaCTHHKOB MPOEKTa C ATOH MHQOpMAIUEH, ee aHATU3 U
00o00111eH1e U, HAKOHEL], IPe3eHTAlUs 110 TPAKTUYECKOMY NPHIIOKEHHIO).

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 00y4YaroIIMXCst
IIpencraBneno B npuiioxeHuu 1.

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

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIUHBI (MOTYJIs1)
a) OcHoBHas TUTEpaTypa:

1. Mumayes B. C. Beicmas marematuka: y4e6nuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Bsiciiee obpazoBanue). — Www.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekcr: AJICKTPOHHBIN. - URL:

https://new.znanium.com/catalog/product/990716 .
2. Maremaruka: yue0. mocooue / FO.M. Jlanusos, JI.H. XKyp6euko, I'.A. Hukonosa, H.B.

HukonoBa, C.H. HypueBa ; nox pen. JL.H. Xypbenko, I'.A. HukonoBoii. — Mockaa:
NH®PA-M, 2019. — 496 c¢. — (Beicmiee oOpa3oBanme: bakamaBpuar). - ISBN
978-5-16-102130-9. - Tekcr: AJIEKTPOHHBIH. - URL:

https://new.znanium.com/catalog/product/989799 .

0) JlonmosiHuTebHAS JIUTEPATYpA:

1. Teopust BepOATHOCTEH U MaTeMaTHYECKasl CTaTUCTUKA: Y4eOHoe mocobue / buprokosa
JLT'., bo6puk I'.1., MatseeB B.U., - 2-¢ u3n. - Mocksa: HUL[ UH®PA-M, 2017. - 289 c.
(Boic-mee obpaszoBanme: bakamaBpuar) ISBN 978-5-16-011793-5. - TekcT: 35eKTpOHHBIH. -
URL.: https://new.znanium.com/catalog/product/370899

2. Marematuka B mpuMepax W 3aga4ax: yde0. mocobme / O.M. JlerrsipeBa, JI.H.
Kyp6enxko, I'.A. Hukonosa, H.B. Hukonona, C.H. HypueBa. — MockBa: UHOPA-M, 2019. —
372 c. — (Bwicmee oOpasoBanume: bakamaBpuat). - ISBN 978-5-16-102288-7. — Tekcrt:
anexTponHsbIil. — URL: https://new.znanium.com/catalog/product/989802.

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

4. ®duxrterronbil, .M. OCHOBBI MaTeMaTHYECKOTO aHaIM3a: yueOHuK: B 2 yactsax / .M.
Ouxtenronsi. — 11-e m3n., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — Yacts 1 — 2019. —
444 ¢c. — ISBN 978-5-8114-0190-1. — TekcT : 37eKTpOHHbIH // DIeKTpOHHO-OMOIMOTEUHAS
cucrema «Jlauby : [caiiT]. — URL.: https://e.lanbook.com/book/112051

5. ®uxrtenronbil, .M. OCHOBBI MaTEMaTHYECKOTO aHan3a: yueOHuK: B 2 yactsax / I.M.
®uxrtenronsll. — 10-e m3a., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacte 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — Tekct: 3neKkTpoHHBIH // DNeKTpOHHO-OMOIMOTEUHAS
cu-creMa «Jlanpy : [caiit]. — URL.: https://e.lanbook.com/book/115730

6. llumageB B. C. 3amaunuk no Beicmeld MaTtemaruke: yue0. nocodue / B.C. Illunaues.
— 10-e u3n., crepeorunt. — Mocksa: MH®PA-M, 2020. — 304 ¢. — (Bsicmiee oOpazoBanue). -
ISBN 978-5-16-101831-6. — Texkcr: IJIEKTPOHHBIN. — 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/112051
https://e.lanbook.com/book/115730
https://new.znanium.com/catalog/product/1042456

B) MeTonuyeckue ykazaHus:

1. AkmanoBa 3. C. HeomnpeneneHHblid HHTETPANL: 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://host.megaprolib.net/MP0109/Download/MObject/325. - Tekct : 37eKTPOHHBIH.

2. Ananmutrueckas reoMmetpus [ DiekTponnsiii pecypce]: npaktukym / T. I'. Kysuna, O. C.
Anpapocenko, T. B. Mopo3zosa, O. B. IlerpoBa; MI'TY. — Marauroropck, 2010. — 114 c. : i,
tabn. — URL: https://host.megaprolib.net/MP0109/Download/MObject/1801. - Tekcr
HETOCPEICTBEHHBI. .

3. bonmapenko T. A. HuterpanpbHoe ucyuciaeHUE (YHKIIMU OTHOW TIEepEeMEHHOMN
[Dnek-TpoHHbId pecype] : yueOHoe mocodue / T. A. Bonmapenko ; MI'TY. - MarauToropck:
MI'TY, 2017. - 1 DIIEKTPOH. OIIT. JICK (CD-ROM). - URL.:
https://host.megaprolib.net/MP0109/Download/MObject/1879. - ISBN 978-5-59967-1001-0. -
TeKCT : AIEeKTPOHHBIH.

4. bymerueBa C. B. Marematuka: mpeneibl W HENPEPHIBHOCTh (QYHKIIHMH OJTHOM
nepeMeH-HOM. [IpakTukym [DnekTpoHHbIi pecypc]: yuednoe nocobdue / C. B. Bynbruera; MI'TY.
- Mar-auroropck: MI'TY, 2017. - 1 oanekrpon. onrt. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1874. - ISBN 978-5-59967-1002-7. -

Tekcr : 37eKTpOHHBIN

r) [Iporpammuoe obecneuenue u UnTepHeT-pecypcebi:

IIporpamMmmHoe oGecnieyeHue

Haumenosanwue [10 Ne norosopa Cpoxk neiicTBHS TUIEH3UH

MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo

Professional

7Zip cB00OTHO pacnpocTpansemoe [10 OECCPOUHO

Adobe Reader cB00OIHO pacnpocTtpansemoe [10 0ecCpovHO

MAXIMA cB00OOHO pacrpocTpansemoe [10 OECCPOYHO

FAR Manager cB00OTHO pacnpocTpansemoe [10 OECCPOUHO

Bpaysep Yandex [cBoGosHO pacnpoctpansemoe IO 0OeccpoyuHO

Linux Calculate cB000IHO pacapocTpansemoe 110 0eCccpoUuHO
IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI

HazBanue kypca Cchblika
Harmonanwsnas nH(OPMAIMOHHO-aHATUTHYECKAs URL:
cucreMa — Poccniickuii MHAEKC HaydHOTO IUTHPOBAHUS '

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

(PUHII)

ITouckosas cucrema Akanemust Google (Google Scholar) [URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EnquHoe okHO gocTyma K
HH()OPMAITMOHHBIM pecypcaM
9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUILIHHBI (MOLYJIs1)

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

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHune JUCIHUITIIIMHBI BKJIIFOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/325
https://host.megaprolib.net/MP0109/Download/MObject/1801
https://host.megaprolib.net/MP0109/Download/MObject/1879
https://host.megaprolib.net/MP0109/Download/MObject/1874
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http://window.edu.ru/

Y4eOHble ayaUTOpPUHM MJi TMPOBEACHUS 3aHATHH JIeKIMOHHOTO THma: Jlocka,
MYJIbTUMEAUMHbBIE CPEICTBA XPAHEHHUS], TIepeaun U MPeCTaBICHUs HHPOPMALIIH.

VYyebHble ayauTOpUM [Jis TPOBEACHUS NPAKTUYECKUX 3aHATUH, TPYHIOBBIX W
WHJUBUIYaJIbHBIX KOHCYJIBTALMM, TEKYIEro KOHTPOJISI U MPOMEXYTOUHOU arrectauuu: JJocka,
MYJIbTUMEAUMHBIA IIPOEKTOP, KPAH.

Kommuiekc Mmetomudeckux pa3paboTok (pa3laTOYHOrO MaTrepuana U METOAMYECKUX
yKa3aHui) M\WJIM KOMIUIEKC TECTOBBIX 3aJIaHU JUIS TIOATOTOBKU M IIPOBEACHUS IPOMEKYTOUHBIX
U pyOEKHBIX KOHTPOJICH.

[Tomenienust st caMOCTOATENbHON padoThl yuammxcs: [lepcoHanbHble KOMIBIOTEPHI C
nakerom  MSOffice, BbixomoM B MHTepHET W ¢ JOCTYIOM B  3JICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[lomemenne s XpaHeHus U HpoduiIaKTUYeCKoro OoOCITyXUBaHUS Y4eOHOTO
obopymoBanus: Illkaper nns XpaHeHHS Y4eOHO-METOAMYECKON JOKYMEHTAIMH, Y4eOHOTO
000DVIIOBaHUS U VIeOHO-HATIISITHBIX TTOCOOUH.



IIpunoxenne 1

Y4eOHo-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0 XS
ITo mucrummuHe «MareMaTrHKay IpeaycMOTpeHa ayIMTOpHAas U BHEAyJUTOPHAS CaMOCTOSITeIhbHast padoTa

00y4aronmxcs.
AyauTopHasi caMoCTOsATeNbHas paboTa CTYyJCHTOB MIPEAIoNaraeT peleHre KOHTPOJIBHBIX 3a7a4 Ha

IMPAKTHYCCKUX 3aHATHUAX.

IlIpumepnvie ayoumopnoie konmponshsie pabomot (AKP):
AKP Nel «Ananumuueckasn zeomempus,
1. a=@L-3, b= €402, c= L2 . Haiiure:
a) IJIMHY BEKTOpa 5, €r0 HaIlpaBJIAIOMIME KOCUHYCBI, OPT BEKTOpa &_1 ;
5) b,
» axb.
o abe.
2. a= (;4;—3: . b= 8;—2;5: . c= €4 2: . Haiizure mnomans mnapajienorpaMma,

MIOCTPOCHHOTO Ha BEKTOpax a+2b u c—30b, u wmHb ero CTOPOH.
3. IlpoBepbre, SBISIOTCS JH  BEKTOPH @ = (;1;3: . b= 6;0;—2: , Cc= Gl;];3:
KOMILJITAHAPHBIMHU.
4. Nansl koopaunHatsl BepmnH A(3;0); B(-5;6); C(-4;1) Tpeyronbuuka. Haiigure:
1) amuny cTopoHsr AB;
2) ypaBHEHHE BBICOTHI, IPOBEAECHHON Yepe3 Bepiiuny C.
5. JlaHbl KOOPAMHATHI BEPUIMH MUPAMUIbI . Haiitu:
1) ypaBHEHUE IPAMOiL ;
2) ypaBHEHHUE TIOCKOCTH ;
3) IHMHY BBICOTHI, OMTYIEHHON U3 BEPIINHBI Ha rpaHb
6. [Ilpusectu ypaBHemme kpuBoi X° —2X+3y° +12y—5=0 K KaHOHHUECKOMy BHIy |

HIOCTPOUTH €€.
AKP Ne2 «Ilpeden ¢pynkuyuu. Henpepvignocmo gpynkyuu»

Brruncnuts mpeacibl:

3 2
L XIL"JZX Jgslx _+2x 5 '"Q(X 7Z(x 23)(x 4)
X°—X—-6 x> 5x" —x° +11
3 2
. X X .
3. Ilrg o~ 4, Ilmtg—7ZX
xool 2x° -1 2X+1 x>0 X
i+7
5. Iirrg)(1—4x)3X 6. Iingxctg5x

7. UccnenoBath Ha HEMTPEPBHIBHOCTH (DYHKIIHIO.
X—=3 ecau x <0

f(x)=
5%  ecau x>0

AKP Ne3 «llpou3eoonas hynkuuu 00Hoii nepemeHHoi»
1. Haiigure nepByto npou3BOAHYI0 OT (HYHKIUIMA:

2
2 {x=\/1—25t2, 6) Y=X-C0S3X, ) y=X"3X*2 509 x43

y = arccos5t + 7, X +2x+1
34X 2 h
by y=5""" — 2arctg@x’ +3x_

2. CocTaBbTe ypaBHEHHS KacaTebHOM K kpuBoi XY = 4 g rouxe Xo = 1.



3. Boruncnure npubmmkenHo Y =V x° +8 npu X = 1,09
COS 4x — 1

x—>0 ¢4x _

4. Beruucnure npezaen no npasuiy Jlonurans

AKP Ned «Heonpeodenennwiit unmezpan»
. Haiitu Heomnpeiesi€HHbIE MHTETPaIbL:

dx, 6) IS|n(3x+1)dx )j%dx,

X% +5X = /X +2
a) J. )
3x-4 . . 8x—-15
r) |———————=dx, n) |Xsin(2x)dx,e) [sin“(2x)dx,x) |—————dX,3)
J.\/x2—6x+13 I I J‘X(Xz —4x+5) IX+\/—
AKP Ne5 «/Tugpgpepenyuansusie ypasnenusn 1 nopaoka»

1. Haliti oOmumii maTEerpast wim odiiee pernenne quddepeHInaILHOr0 YpaBHEHUS TEPBOTO
nopsiaka (B mpumepe 0) pemuts 3anavy Komn):

a) 20xdx—3ydy = 3x*ydy —5xy*dx,
){y' — Yy COSX =Sin 2X
y(0)=-1
AKP N6 «Hucnoewvie paowt»

3n
n 3n-2
1. HUccnenoBaTh psaj Ha CXOIUMOCTh A ;
P ) Z(2n+1) 2 Zn +9
( 1) 52n—1
2. UccrnenoBath psif Ha aOCOMIOTHYIO M YCIIOBHYIO CXOUMOCTh Z W .
n=1 +
( 1) n+1
3. Beruaucnute cymmy psaaa ¢ TouHocTsio 0,01 Z ant
n=1 n

AKP Nol «Cnyuaiinvie coovimusy

1. B ypue 12 mapos. Cpeau 31ux mapoB 3 Genbix 1 9 yepHbix. KakoBa BEpOSTHOCTH TOTO, YTO Hayxady
BBIHYTHIH HIAp OKAXKETCS OeIIbIM?

2. B pamuoctyauu Tpu MUKpodoHa. JIJist Kaxk10ro U3 TEPBBIX ABYX MUKPO(POHOB BEPOATHOCTH TOTO, YTO
OH BKIIIOYEH B JJaHHBIN MOMeHT, paBHa (0,45, a ans Tperbero — 0,9. HaifTn BEpOsSTHOCTH TOTO, YTO B
JAHHBII MOMEHT BKJIFOUEHBI 2 MUKpO(dOHa.

3. B npojaxke UMeOTCS Oelible ¥ KOPUYHEBbIE SIIA B COOTHOLIEHUH 2:3, NpUYeM Tpou3BoacTBO 60%
Oenbix U 71% KOPHUYHEBBIX SIUL JATHUPYETCS] JHEM, MPEALIECTBYIOUIMM JHIO MPOJAXH, a OCTAIbLHBIE
giiia gatupyrorcss Oosiee paHHUME uHuciamu. [lokymarens 3aka3piBaeT fiilia, JaTHUpyeMble ITHEM,
MPEIIIECTBYIOMINM JHIO NMPOJaKH, HE3aBUCHMO OT HMX IIBeTa. KakoBa BEpOSITHOCTH TOTO, YTO €MY
NPOJAAYT PELIETKY OeJIBbIX SAUL?

4. Tenedonnast cetb yupexaeHusi obciayxkuBaer 200 abOHEHTOB. BeposTHOCTH TOro, YTO B TEUCHHE
MUHYTBHI BHYTPH 3TOW CETH KTO-TO KOMY-TO MO3BOHHWT, paBHa 0,7. KakoBa BEpOATHOCTb TOTO, YTO B

Te4YeHHe MUHYTHI OyzeT 5 3B0HKOB? KakoBa BEpOSITHOCTB TOTO, YTO B TEUEHHE MUHYTHI OyJIeT He Oonee
5 3BoHKOB? HaiiT HauBeposTHENIIEE YMCIO 3BOHKOB B TEUEHUE MUHYTHI.

IIpumepHble nHAMBHUAYAJBLHBbIE JoMaliHue 3agaHus (U/3) u tunosslie pacuersl (TP):
TPNel «Mampuuywl. Onpedenumenu. Cucmemul TUHEHHBIX A12e0paAUYECKUX YPAGHEHUID)
Ilpakmuueckue 3a0auu:
1. Pemmts MaTpuunoe ypasHenue X+3(A-B)=4C, rae

e 3o Y e )



-1 56 7 2 3 -1 4)\(2
2. Bemosanuts geiicteus | 3 4 2 1 +/5 2 3|3}
0 7 8 2 3 1 -2 3)\4
1
1 2 3
3. Borucauts onpenenutens (2 0 4.
5 6 7
1 1 2
4. Haittu o6patnyro Matpuy A, ecn A=[2 -1 2
4 1 4

5. Pemmts cucTeMsl TMHEHHBIX anredpanveckux ypaBHeHUH 1o ¢popmynam Kpamepa, MaTpUIHBIM
METOA0M, MeTosioM ['aycca:

3X, +4X, +2X, =3 X, + X, —X; =36
A) 12X, =X, —3X; =-3 B) 1% —X, +X; =13 .
X, +5X, + X5 =2 2X, + X, + Xy =7

6. Pemwuts cucremy metonom ["aycca

X, + X, +3X; —2X, +3X%; =1

2X, +2X, +4X; — X, +3X5 =2

3X, +3X, +5X; —2X, +3X; =1

2X, +2X, +8X; —3X, +9X; =2

2X; + X, +X; =0
7. PemuTh CHCTEMY OJTHOPOIHBIX YPaBHEHUIA S5X;, =X, =X, =0
X, —3X, =3X, =0

Teopemuueckue eonpocwi:
1. Maiite onpeaenenue marpunbl. Kak onpenenuts pazmep MaTpHLbl, d1eMeHT MaTpuusl? [Ipusenure
MIPUMEPBI.
2. YacTHbIe BUIBI MATPUIL (MX Ha3BAHUS, IIPUMEDPHI).
3. JluneitHbie onepaly Ha/l MaTpULAMU: CIOKEHME U BhIUMTAHUE MaTPHUL, YMHOKEHUE MaTPUILIbl Ha
YHCIIO.
4. HenuneiiHble onepanuu HajJ MaTpULIAMU: YMHOKEHUE MaTpull, MpaBuiio, npumep. Beerna nu
orpezesieHa onepanus yMHOXKEHUS MaTpUll?, YKaKUTE UCKIIIOUEHUS, IPUBEAUTE IPUMEPBI.
6. UTo Ha3bIBAeTCs ONpEENUTENeM 2-T0 U 3-ro NOpsAAKa, IPUBEAUTE IPUMEPHI
7. KakoBbl OCHOBHBIE CBOMCTBA ONpeeIuTeNeh?
8. Kakwue criocoObl BEIUMCIICHUS OTIpEeAeTUTENeH MPOU3BOJILHOTO Mopsaka Bel 3HaeTe?
9. CucreMaTu3upyiTe BCe cllydyad, B KOTOPBIX OMPEACIIUTENb PABEH HYIIO.
10. Yro Ha3pIBaETCSI MUHOPOM 3JIEMEHTa MaTPUIbl, €r0 alreOpandecKuM JIOTOTHEHHEM ?
11. Kakas maTtpuna Ha3sIBaeTCst 00paTHON A7 TaHHOM MaTpuisl A? Beskas nu matpuna umeer
obOpaTHyt0?
12. Kak HaiiTu oOpaTHyto MaTpuily? Kak mpoBepuThb, 4TO OHa HaiijileHa BEpHO?
13. Kakue BubI cUCTEM JUHEWHBIX ypaBHeHUH Bbl 3Haete? (UTo 3HAUUT OAHOPOAHASI, HEOJHOPOIHAS
CUCTEMa; KaKU€ CUCTEMbl COBMECTHbIE, HECOBMECTHBIE; ONPEICIIEHHBIE, HEOIIPEIeJICHHbIE?)
14. ChopmynupyiiTe HEOOXOAUMOE U JOCTaTOYHOE ycaoBue coBMecTHOCTH CJIAY.
15. Ilpu xakom ycnouu CJIAY nmMeeT eAMHCTBEHHOE peleHue?
16. Kak onpenenutsb, 4TO cUCTEMa HECOBMECTHA?
17. Omnoponusie CJIAY moryT 661Th HecoBMecTHBIMU? [Touemy?
18. IIpu xakoMm ycnoBuu oaHoposiHas CJIAY nmMeeT TOJbKO HyJIeBOE pelieHue?



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

MaTpPHULIbI 3TON CUCTEMBI PaBEH HYJIO?
20. 3anummure popmynsl Kpamepa. KakoBbl ycioBUs X MPUMEHEHUS.
21. Kakne cucTeMbl MOXHO periaTh MAaTPUYHBIM METOJ0M? 3aIUIITUTE COOTBETCTBYIONIYIO (POPMYITY.

22. B yeM 3akirouaeTcs CyIHOCTh MeToa ['aycca?
H/[3 Nel «Bekmopnas anzeopar
1. TloctpoiiTe Ha MIIOCKOCTH BEKTOPHI a= (L;—l:, b= ¢ 2;5:,
JIHHel?IHyfo KombuHanuo 2a+b+3c a) TEOMETPUYCCKH, 0) aHATUTHYECKHU.
2. a=@L-3, b=€40;2, c=€L-2 . Haiinure:
a) IUHYy BeKTopa a €ro HaHpaBHSIIOH_II/Ie KOCHHYCBI, OPT BEKTOpa a
6 ab, ac, bec, €+2c.€a-50 .

B) axb, axc, b><C’ €+20/><¢a—5b:;

c= (;2:. Haiinure ux

 abc.

3. a= (;4;—3:, b= 8;—2;5:, c= €4 2:. HaiiuTe miomaas napauieiorpaMmma,
MIOCTPOCHHOTO Ha BEKTOpax a+2b u c—30, u wmHbI ero CTOPOH.

4. TIposepsTe, sBisitorcst i Bektopsl a = €13, b= €0;-2 , c= €113

KOMILTaHapHBIMU.
5. JlaHbl KOOPIUHATHI BEpUIMH nupaMuabl A A, AA, :

A L36, A 221, A -10;1, A, —4;6;—3 . Haiiru:
1) mmny pebpa AA, ;
2) yron Mmexay peopamu AA, U AA,;
3) yron mexay peobpom AA, mrpansio AAA;
4) mnomans rpanun AAA;;

5) o0beM MUpaMuUIbL.

H/3 Ne2 «Kpuegvie émopozo nopaoka»
1. Onpenenuth THII ¥ MOCTPOUTH JIMHUIO. HaiiTu, eciin ecTh, BEpIINHBI, (POKYCHI, ACUMIITOTHI:

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

HJ[3 Ne3 «Komnaexchole yucna
1. BeImonHUTH JIeACTBUA, MIPE/ICTABUTH pe3yabTat B
. 2i
(3-2i)(4i-1) +2—
|

2. WM300pa3uth Ha KOMIUIGKCHOW TIIOCKOCTH W TPEJICTaBUTh B TPUTOHOMETPUYECKOH U

anreOpandecKon dopme

NOKa3aTenbHOH popmax uncna: Z, =—I; Z, =1-1i; Z, = -1+ \/§i .
Boraucnuts a) (22)10; 0) Bce 3HaUCHMs KOpHS 3/Z; .
. Pemmts ypasuenns a) z° —4z+8=0 6) x—y+ixy=i, x,yeR.
5. TlocTpouTh Ha KOMIUIEKCHOMN TUIOCKOCTH MHOXECTBO TOYEK, YJOBJIECTBOPSIONIMX COOTHOIICHUIO
z-2i[<2

HJ[3 Ned «Beeoenue ¢ ananus. Ilpeoen. Henpepvienocmuy
1. Haiitu npenensl pyHKINI:

3 2 3
lim 2X 3+x +5; lim x2 3X-2  Jim \/X-i- -2 Iiml cos4x;
x> 3x° —x+1 x=>-1 x _X_2 x—3 I 1 x—0 2X.tgx




X 1
lim x-(vVx* +1-x); "m[ZX_ij - lim(L—-4x) fim N(+2%)

x4 o 2X+1) 1 x0 x>0 g¥ 1
2. I/ICCJICILOBaTI) Ha HETIPCPBIBHOCTD, HaUTH TOYKHU pa3phbiBa, CACIATh YCPTCIK:
. X+4, x<-1,
y=43%; y=Ix2+2, —1<x<],
2X, X=>1.

HJ[3 Ne5 «lIpouseoonan (hynkuuu 00HOIl nepemenHoi»
Haxootcoenue npouseoonoii
1. Haiti mponsBoHbIe M qUQhEpEHITUAIBI TEPBOTO TOPSAKA
7COSX

5X+1"
2) y=(2+5x)" —3cos7x,

1)

3) y:%—4x-arcsinx,

4) y=(cosx)¥.

2. Haiiti npou3BoIHYIO (BYHKITUH, 3aJaHHOW HESBHO e’ —5xe* — 2xy +11=0.
3.HaiiTi nponsBoaHyto (HyHKINH, 3aJaHHON TapaMeTPUIECKH X=3cost -5,
y=4t° +5.
4. HaiiTu mpon3BoIHBIE IEPBOTO MOpsiAKa QYHKIUN y= x*e*

Ilpou3zeoonas evicuiux nopaoxos. Ilpunosicenus npouszeoonoit
2

x=3t-t°, -
dxz (hyHKIHMI: 2) {y—?,tz' 0) y:5f

1. Halinute — wu

o 2 .
2. a) HanmmuTe ypaBHeHHE KacaTelbHOM Kk mapabone y = X — 4X + 2 B rouxe ¢ abeuuccoit X, = 0.
[Moctpoiite rpaduk 1 KacaTeIbHYIO.
6) Hanuuite ypaBHeHHE KacaTenbHOM K KpHBOH X + y2 —4x+2y—164 =0 B ee Touke ¢

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

3. HaﬁHHTe HanOOJIbIICe U HAUMEHbIIICE 3HAUCHUS q)YHKLII/II/I Ha 3aJIaHHOM OTPE3KE

f(x)=2x*-6x"-18x+7 xe }2;2.

4. Beruuciaure mpeaciibl, UCIIOJIb3YS IMMPAaBUIIO Jlonmrans:

2x° —8x* +13x-10

lim
Rt x* —2x* +3x -6

6) limx-In€" —1:.

X—>+0

5. 3aBHCHMOCTH ITyTH OT BPEMEHH IIPH MPSIMOJIMHEWHOM IBHKCHUN TOUYKH 33a€TCS ypaBHEHHEM

1
S==t>+2t*-3,r1e S —myrtbBM, a t — Bpems B ¢. BEIUHCITHTE €€ CKOPOCTh U YCKOPEHHE B

MoMeHT Bpemenu t =4C.
TPNe2 «Hccnedosanue (hynkyuii u nocmpoenue 2pagurkos



IIpakmuueckue 3a0auu:
1. Tocrpoiite rpaguk GyHKIMHU C MOMOLILIO NPOM3BOAHOM MepBOro nopsaaka y=—x> —3x? +9x +11.

2. Haitnure IpOMEKyTKH BBITYKIOCTH, BOTHYTOCTH M TOUKH Iepernda GyHKIuH  y = 2x — 33/x” .

3
3. Haiigure acuMOTOTHI M HOCTPOHTE CXEMAaTUYHO TpapuK QYHKIHU y = —-
«+1°
o x> -3x+3
4. Ilposenute MONHOE UCCIIENOBAHNE QYHKIMU U IOCTPOHTE Tpaguk y— = —="7<.
x—-1
5. TlpoBeaute mosHoOE UCCIE0BaHNE (BYHKIIMH U TIOCTPOUTE Tpaduk

In x

X

Teopemuuecxue eonpocwol:

Onpenenenune QpyHKIMU, HEYyOBIBaIOMICH (HEBO3pacTaloIIel) Ha TPOMEKYTKE.

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

ChopmynupyiiTe HEOOXOIUMBIE U IOCTATOUYHBIE YCIOBUSI CYLIECTBOBAHUS SKCTPEMyMa.
Onpenesnenue BBITYKIOH (BOTHYTOH) (DYHKIIMK HAa UHTEpBaJe, TOYKH Meperuoa.

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

OnpenesneHne acCUMITOTHI Tpaduka GyHKIUU

8. HaxoxzaeHue BepTUKAIbHBIX, HAKIIOHHBIX, TOPU30HTANIBHBIX ACUMIITOT.

Sk wdE

~

HJ[3 Ne6 «Heonpedenennwiiit unmezpany
1. Haiftu HeonpeeaeHHbIE HHTErPaJIb

3
1.ji_x\&+1x 2.2 1 i
3Wx 5 3+x2 2 Jx2_3

3 4 ctg’x -6
X

— . - 2
[y _ SIN™ X
2-7x sin(zx 1)

3.

—

6. J- 2x -1

>
5. [x€x2+1 dx -
j - x? +2x+10

7. jxll—exexdx 8. Iﬂdx,

(x-2)°
3 dx
9. .[ xe"dx, 10. Iz—
X(X* +1)
dx dx
11. ) 12. 3
'[\/;+i/;+2‘{/§ J.cosx5|n3x
dx
3. |
(X+DVx* +2x-1.
TPNe3 «Onpedenennulii unmezpany,
Ilpakmuueckue 3a0anus:
1. Brruncnuth OIIPEACIICHHBIC MHTETPAJIbl
2 T
1 .
1) J'(x2 +—-)dx. 2) Iln sin xdx
1 X 2

2. Bbumciauth mwiomas GUrypbl, OrpaHUYEHHOM JTHHUSIMU
1) 3x—y=4, y*=06x



2) r=cos2p, OS(pSz

6

x =2cost,
3) { _ y=3(y>3).

y =6sint;

3. BblubcnuTh IJIMHY JIyTH KPHUBOIA, 3a1aHHOM ypaBHEHHEM

1) y=Inx, J3<x <15,
2) p=3e"", —-7/2<p<x/2
3) x =e'(cost +sint), r/2<t<r.

x =e¢'(cost —sint),

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

_ 2 2
rpadukamu GyHKUIUI X=3-y , X=Y +1
Teopemuueckue éonpocboi:
1. [aiite ompeneieHne ONPENEICHHOTO MHTETpalia M YKaXHUTE €ro TeOMETPHYECKUN M MEXaHHYECKUH
CMBICIL.

2. Ilyctp Kax 310 ncronkosatrs reomeTpuyecku’?

@

3anummte GopMyTy IUTsl BRIYUCICHHS TUIONIAI KPUBOJIMHEHHOH Tpanenyn aist ocu Ox u 1uist ocu Oy.
4. Kak nzmenurcs 3ta Gopmyna, ecnu purypa OyneT orpaHuueHa CBEpXy U CHU3Y — rpaduKamMu GyHKIUH
, a 10 OOKaM — MPSMBIMHU X = @, X = D.
5. 3amummTe hopmyny AT BBIYUCICHUS IUIOMATNM KPHUBOJIMHEHHOTO CEKTOpa, OrPAaHUYCHHOTO KPHUBOH,
3aJIaHHOH B NOJIIPHOM CHCTEME KOOPJAUHAT.
6. 3amummTe GopMyy TS BEIYUCICHHS AJIUHBI JYyT'H KPUBOH, 3aJaHHON YpaBHEHHEM:
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 Ne4d «DynKyuu HeCKoIbKUX NePeMeHHbIX)
-
In - x> — y?

-y

2. HaiiTi 3HaueHNs 4aCTHBIX MTPOU3BOAHBIX (DYHKIUH B 3aJaHHON TOYKE:
1

A) z=x" €1 B) z=In (/;+\/§’ .
. o%u :
3. Haiitun vl u=Xxy+sin(x+y).

1. Haiiti obnacte onpeneneHus QyHknuuu Z =

4. BbIYHCIUTD NPUOITHKESHHO \/ 5.e%% +2,03% .

5. Haiitn skctpemyMsl dyrkmmn  Z = X° 4+ 2y° —4X—6Y + 2.

Inx In
6. HaliTi mpon3BogHyI0 QyHKIMH Z = —— — ny B HanpasyieHuu Bektopa (1;1).

y X

7. Haiitu sxcTpemanbHoe 3HaueHne GyHKunn Z = 2X+ Y — y2 —x? npu ycnosun X + 2y =1

8. Haiitu Hauboublee 3HaueHHE QYHKITUH:



x>0 X+2y<1
A) Z=X—-2y+5 y>0 B) z:ln(<2+y2: x>0
X+y<1L y > 0.
TPNe5 «Humezpan no gpuzype»

2

v : y \
1. BeruncnuTh NOBTOPHBIM HHTErpal Idy J-QX +Y QX.
-2 0

2.1
4 373
o . ™
2. I3MeHHTh NOPSI0K HHTETPUPOBAHHUS B IBOWHOM HHTETpaJe: jdy If &y dx.
i1
y
X2
3. BeIYHCIUTh JBOIHOMN HHTETpa ”—2 dxdy, rae D — 06macth, OrpaHMYeHHAst JTUHUAME
DY

1
y=—,y=X,x=4.
X
4. BeraucauTh Iomab GUrypsl, OrpaHUUYEHHON OKPYKHOCTAMU ' =1, I =2C0S@ (BHE OKPYXKHOCTH
r=1).
5. Beraucauts miomaias QUrypel, OrpaHUuSHHON JIUHUSIMUA Y = % u X+y-7=0.
6. Haiitu cTaTHueCKrue MOMEHTBI OTHOCHTENBHO KOOPIUHATHBIX OCE TUIACTUHKH, OTpaHUYEHHON

) 2 - v v
napaGomnoilt Y =X" € >0 , npsmoit x=9, eciu IUIOTHOCT PACTIPE/IEICHUS MACChI B K&KIOI TOUKe

paBHa OpJIMHATE 3TOM TOUKH.

7. Haiinure momentel uaepunu |, 1, 1, onxopoaHoli riactuaky © =1 , orpanuuennoii ocsaimu

KoOpauHAT i mpsimoit Yy =2 —0,5X.

TPNe6 «/Tuchgpepenyuanvusie ypasnenun evicuiux nopaoKoi»

1. Haiitu obuiee pemenne auddepeHnnaibHOro ypaBHeHHs:
1) y"xInx=y",2) @1+x*)y"+2xy’' =12x°.

y" =2sin® ycosy
2. Haiitu pemenue 3agaun Komru: T, .
y(@ =50 =1
3. Haiitu o6miee pemenue nuddepeHmaibHOro ypaBHEHUS (B IPUMEpe 1) PEIIUTh 3a1a9y
Komm):
1) y"—2y'+y=xe 2) ¥ +4y'+5y = X2
3) y"' —4y" +5y =6x° +2x—5, 4) y"' +2y" -3y =(8x+6)e¥,
5) y"'—4y'+4y =e*(cosx+3sinx), 6) y" —64y’ =128 cos8x —64e¥,
) y"+y=1/sinx
y(r12) =1,y (x12)=712 "
4. Pemute cuctemy 1V mepBoro mopsiika IByMs CriocobaMu - OJCTAaHOBKH M METOJI0OM Ditnepa
y'=2Xx -5y +e'
X'=y—6x+e™

TPNe7 «Hucnoswle paovt, hyHKUUOHATIbHBIE PAOLL)



< 1
1. loka3aTh CXOAMMOCTb U HAUTH CyMMY psifia E —2 .
n-+n
n=

2.MccrnenoBarb Ha CXOIUMOCTD PSIJIBI:

N Zsm n\/_ 6 i%si ( ] ) inl(2n+l)l . in(sn—zj

=~ (3n)! 4n+1

21: (3n +1),/In(n +5)

3. UccnenoBats pszpl Ha aOCONIOTHYIO M YCIOBHYIO CXOJUMOCTB!

smn\/_ = (=)" (-D)"(2n +1)
) Z ©) ann(n+1) 2 nZ; 3n+2
4. Hailtu cymmy psiga i i ¢ TouHocThio A0 0.001.
4" (2n+1)

5. Haiitu 0651acTh CXOAMMOCTH CTETIEHHOTO Psia:

-D"2"(x+1)" 4"(x-3)%" (-1)" (X+2)2n+l
; 3n+2 ©) Z Jon+1 Z_l: n2

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

7. Beraucnauts uHTErpai ¢ TouHocThio 10 0.001:

0.2
6) [sin(25x)dx.
0

) gt

8. Haittu mpubmmk€HHo pernenne 3aqaun Komu B Buze otpeska psna Tetnopa mmo creneHs M X ¢
yn — XZ + y2
y(0)=0,y'(0) =1

YeThIPHMS HEHYJIEBBIMH K03 DUIIEHTaMH: {

9. Paznoxuts B psin Oypbe QYHKIMIO, IEPUOAMUECKYIO C IEPHOIOM 27T , 33aHHYIO0 Ha oTpe3ke [—7z, 7]
. X+7m,—-7<Xx<0

popmynoii f(X) = .
7, 0<x<n~&«

TPNe8 « DynKkyuu KOMnieKCHO20 nepemenHozo»

1. M3o6pa3uth 001acTb, 3aJaHHYI0 HepaBeHCTBaMH. | paHMIBI, PUHAAJIEKAIINE 00IaCTH, H300pa3UTh
CIUIOLIHOM JINHUEHN, HE PUHAUIEKANIUE — TYHKTUPHBIMHU.

{z—ﬂ>l
lz+1>1

2. C tounocteio 10 0,001 naiiti 1elCTBUTENBHYIO B MHUMYIO YaCTH JAHHBIX BEIMYUH:



—2+i

a) e :

6) ch(2—i);
8) Arcctg(2i);
2) 21+i .

3. Uccnenosars ¢yHkimuoo W=SIN2Z Ha aHAIMTHYHOCTh. B cilydyae aHAIMTHYHOCTH HAWUTH €€
IPOU3BOIHYIO.
4. BoccraHoButh aHanutHdeckyto ¢pyukiuio f(z)mo ussectHoit aefictButensroit yactu Re f(z)wm

muumoit 1M f(Z)u snavenmo f(Zz;).
Ref(z)=x*—-y*+3x+y; f(0)=i.
5. BbIMUCIUTB HHTETPaT OT GYHKLMH KOMILIEKCHOTO IIEPEMEHHOTO 110 JaHHO# KPUBOI.
Iz- Imz®dz, L:|z|=1, —x<argz<0.
L

6. Bsruucauth unaTerpasl. Bocnons3oBaThes Teopemoit Kommm i unTerpansHbiMu opmynamu Koy,
Hamnpagnenue B1oib KOHTYpa, IPOTUB YACOBOM CTPEIIKH.

z%dz
-fz—Zi'

|2|=3

HJ[3 Ne7 «Cnyuaitnble geuduHbl U 3AKOHBL UX PACRPEOENeHUA)

1. 3anan pAl pacnpeleneHus AUCKPETHOW CIy4allHOM BeJWYHUHBI X.
X |1 2 3 4 5 6

P |003 015 (020 {035 |0,15 |?
[MocTtponts MHOTOYTONBHHMK pachpenencHus. OmnpenenuTs (QYHKUUIO paclpelesieHus |

.. m
noctpouts €€ rpaduk. BpMHCINTE MaTeMaTH4eCKOE OXKHIAHHE X, IHCIIEPCHUI0

DIX]

P(m,—-o, <X <m, +0,).

o
, CpeaHec KBaAPATHUYCCKOC OTKJIIOHCHHUC | BCPOATHOCTDH

2. 3amana GyHKOUS pacupeieleHus CIydalHOM BENMYMHBI X

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

1, X >b.

Haiitu nnotHocTs pacnpenenenus. I[loctpouts rpaduku GyHKUMM W IJIOTHOCTH
pacnpenencHus. BBIYMCINTE MaTeMaTHYECKOE OXUIAHHWE, AHUCIEPCHI0O U BEPOSTHOCTH

P(X (0, 4)).

3. B rabnuie npuBenéH 3aKOH pACHpEEICHUs BEPOSTHOCTEN CHUCTEMBI CIy4alHBIX
BenmunH (X, V)

X
y -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

o m._., m o
Haiiti: ko3 punmeHT «a»; MaTeMaTH4ecKHUe OXHUIaHUS *2 Y. pucnepcun Ty

r
koo durment koppemsimun - Y,




TPNe8 «Obpabomka IKChepUMEeHMAbHBIX 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 27,3 | 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 | 225

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

30,2 25 542 | 142 | 21,4 | 19,8 | 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 | 23,5 | 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
pacmpeneneHus COCTaBISIONIX X U Y, IOCTPOUTH Tpadudeckoe 0ToOpaskeHUe pacTpeaeleHI.

I[J'IH 9TOI'0 - COCTABUTH KOPPEIIIUOHHOC I10JIC, KOPPLCIIINNOHHYIO Ta6n1/1uy a0COJTFOTHBIX 4acCToT,

2.

BapHUaIlMOHHBIE PAJbI, TAOMHUIy «CTaTUCTUYECKasi COBOKYITHOCTh U3MEPUMOTO MPU3HAKAY.

Ilo maHHBIM, MOy4YeHHBIM B II.1, OIlEHWTE T'e€HEepaJbHbIE MMapaMeTphl: HalWUTe cpenHee, AUCIepCus,
cpeliHee KBaJpaTHYHOE OTKIOHEHUE, aCHMMETPHS, IKCIIECC, MO/Ia, MeTHaHa, KO3 UIIMEHT BapUaliu
s npusHakoB X u Y. OLEHUTE CTeNneHb OTKIOHEHHUS SMIMPHYECKOIO PAaCHpeNeNeHUs] 3TOro
M3MEPUMOTro NPU3HaKa OT HOPMAJIBHOTO pacipeeeHusI.

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, MOMY4YEeHHBIM 11.1,2, MPOBECTH CTATUCTHYECKYIO NMPOBEPKY CTATUCTUYECKOW THIIOTE3BI O
HOPMaJIBHOM pacHpeAelIcHNH U3MepsieMoro NmpH3Haka 1o kpurepuro [lupcona B cmyuae npunsaTus
TUIOTE3bI O HOPMAJIBHOCTH PACIPENEIICHUS HAaUTH TOBEPUTENBHBIE HHTEPBAIIBI ISl MATEMaTHIECKOTO
OKHUJaHMS U CPEHETO KBaIpaTUYHOI'O OTKJIOHEHHUS IIpU ypoBHE HaaExHocTH 0.95.

[lo nannbIM 3ama4n, uccaeayemMon n.1-3,  HalTH U 3amucath B KOPPEIALMOHHYIO TaONHIly yCIOBHBIE
cpeanve. Ha KoOppensilMOHHOM T1OJie TOCTPOUTh JIMHUM perpeccur. HaliTu ucnpaBieHHBIN
KOPPEJSILMOHHBIH MOMEHT M K03(¢duuueHT koppensuuu. [IpoBepuTh rumoresy o HE3aBUCHUMOCTH
npuzHakoB X © Y (ypoBeHb 3HAauMMOCTH NpHHATH paBHBIM 0.05). Paccumrats ko3¢ ¢uumeHTs
nuneiinoi perpeccun (X Ha Y wium Y Ha X). [IpoBepuTh 3HAYMMOCTh YPaBHEHUSI PETPECCHUH.



puiioxenne 2

OueHovHbIe cpeACTBA /1JIsl MPOBeIEeHUS IPOMEKYTOUHOM aTTeCTAlMU
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 COOTBETCTBYIOMIMIT (PU3MKO-MATEMATHYECKHUI aNNapaT, METOAbI AHAJIU3A U MOIeJIHPOBAHNS, 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 1Jis1 Ik3aMeHa B 1 cemecTpe
. Matpuusl. Bunel matpun. JeicTBust HaJ MaTpuLamMu.
. Onpenenurens. Onpeaenenue, CBOWCTBA ONPEACTUTENS.
. HeBrIpoxenHnas marpuna. O6patHas MaTpuria. Panr MaTpHisL.
. Cuctems! nuHeHHBIX ypaBHeHHHA. OcHOBHBIE MOoHATHS. CoBMecTHOCTE CJIAY.
. Pemienue cucrem JIMHENHHBIX YypaBHEHUI. MaTpUUHBINA METOLI.
. Pemenne cuctem nuHelHBIX ypaBHeHHH. @opmynsl Kpamepa.
. Peluenue cucrem NMHERHBIX ypaBHEHU MeTo10M ["aycca.
. CucreMbl TMHEHHBIX OJHOPOJHBIX YpaBHEHHH.

0N N N kW~

9. Bekropsl. JInHEHHbIE ONlepalluy HaJl BEKTOPAMH.

10. Ilpoekuus BekTopa Ha ocb. Monynbs Bekropa. Hanpasisitomue KOCUHYCBI.

11.CkansipHo€e IpOU3BEIEHUE BEKTOPOB, €T0 CBOMCTBA.

12.BexTOopHOE NPOU3BEJEHUE BEKTOPOB, €0 CBONCTBA.

13. CMemanHOe PON3BEICHUE BEKTOPOB, €T0 CBOHCTBA.

14.YpaBHEeHUS IPSAMON HA TIOCKOCTH.

15.YpaBHEHHUS IIIOCKOCTH B TIPOCTPAHCTBE.

16.YpaBHEeHUS IPSAMOH B IPOCTPAHCTRE.

17.B3anMHOE pacronokeHue MPSIMBIX B IUIOCKOCTEH. YT0J MeXIy HUMHU. PaccTosHIE OT TOYKH 0 IPSMOM, TNTIOCKOCTH.
Touka nepecedeHus: NPsIMON U INIOCKOCTH.

18. KpuBble BTOpPOTo MOpsiKa: OKPYKHOCTh, IUIUIIC, TUIIepOoa, napadosa, uX reOMeTpUIECKHe CBOICTBA U ypaBHEHUSI
19. TTonsipHast cuctemMa koopaAnHAT. KpuBbIe B MOJISIPHON CUCTEME KOOPIHHAT

20. KomrutexcHble yncina. Anredpandeckas, TPUIOHOMETPHYECKas 1 II0Ka3aTeIbHas (popMa KOMIDIEKCHOTO YHCIIa.

21. [leiicTBUS ¢ KOMIUICKCHBIMH YHCIaMHU: CIIOKEHHE, YMHOXKCHHUE, JIeJIcHIE. BO3BeIeHUE B CTEIICHD, NU3BIICUCHHE KOPHS
N-0ii CTEIIEHU.

22. ®ynxkuus. CrnocoOsl 3ananus. Obnacts onpenenenus. OCHOBHBIE dIeMEHTapHbIe (YHKIMH, HX CBOHCTBA, IPaHKH.
23. Ilpenen Gpynkuuu B Touke. [Ipenen Gpynkunu B 6eckoHeuHoCTH. O JTHOCTOPOHHME MPEIEIIBI.
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24. beckoHeyHO Maible 1 OecKOHEeYHO OobIne (GpyHKIHH, CBsI3b Mex Ty HUMH. CBOMcTBa OECKOHEYHO MabIX (DYHKIIHI.

25. Teopemsl 0 npezenax. PackpbiTue HeonpeneleHHOCTEH.

26.3aMeyaTebHbIC IPEICIHI.

27.CpaBHeHHE OECKOHEUHO MaJlbIX (DYHKIMH. DKBUBAICHTHBIE OECKOHEYHO MaJible (PYHKINU U OCHOBHBIE TEOPEMBI O
HUX.

28. HerrpepbIBHOCTh (DYHKLMH B TOUKE. TOYKH pa3pbiBa U UX KIacCU(pUKAIIHSL.

29. OcHOBHBIE TEOPEMBI O HelpepbIBHBIX (QyHKIMIX. CBOMCTBA (DYyHKIMIA, HEPEPBIBHBIX Ha OTPE3Ke.

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

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

32. IIpousBosmHas CyMMBI, pa3HOCTH, IPOU3BEAEHHS, YacTHOTO (yHKIMH. [Ipon3BoaHast ClI0XKHOM 1 00paTHON QyHKIMIL.

33. JuddepenunpoBanue HessBHBIX QyHKIMA. Jlorapupmuaeckoe nuddepenunpoBanmes

34. TuddepeHunpoBaHue mapaMeTPUICSCKU 3aJaHHBIX () YHKITHH.

35. [Ipon3BoiHBIE BEICIINX HOPSIKOB.

36. Iuddepenumnan pynkuun. I'eomerpudeckuii cmbicn quddepenimana. OcHoBHbBIE TeopeMbl 0 quddepeHnnanax.

37. lpumenenue quddepenimana K mpUOIMIKEHHBIM BBIUUCICHUSIM.

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 CeMecTpe

ITepBooOpasHas. HeonpeneneHHblil MHTETpai u ero cBoiicTa. Tadimna OCHOBHEIX HHTETPaJIOB.

OCHOBHBIE METO/IbI MHTEIPUPOBAHMS: 3aMEHa IEPEMEHHOW U HHTEIPUPOBAHHUE 10 YACTSIM.

WurerpupoBanne panuoHaIbHbBIX QyHKIUI.

WHTerprupoBanue TpUrOHOMETPHIECKUX (HYHKIIUH.

WuTerprpoBanme uppannoHaIbHBIX (GyHKIHH.

OnpeneneHHBI MHTETPAN KakK Mpeael MHTeTPaabHOM CyMMBI, €T0 CBOMCTBA.

®opmyna Herotona — JleitOumma. OcHOBHBIE CBOMCTBA OMPEEICHHOTO HHTETPaIa.

BbluncieHue OnpeeNieHHOro MHTerpana (3aMeHa NepeMeHHOM, MHTerpupoBaHue Mo yactsiMm). MHTerpupoBaHue

YETHBIX ¥ HEUCTHBIX (DYHKIUH B CHMMETPUYHBIX IIpEIeax.

9. HecobOcTBeHHBIE HHTETPATIBI.

10. 'eomeTprueckue 1 GU3MIECKUE IPUIIOKEHHUS OTPEICICHHOTO HHTErpaa.

11. O6nacts ompenenenust OHII. Ipexen, nenpepsiBHOCTh. CBOMCTBa (QYHKUMH, HENPEPHIBHBIX B OIpPaHMYCHHOW
3aMKHYTO o0nacTu.

N~ wWNE
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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.

NS S

YacTHbIE TPOU3BOAHBIE TIEPBOTO MOPSIIKA, NX TEOMETPUIECKOE HCTOIKOBAHHUE.

YacTHbIE ITPOU3BOIHBIE BBICIIMX MOPSIIKOB.

JuddepenunpyeMocTs 1 noaHbIH AuddepeHran QyHKInH.

[Mpumenenune noaHoro auddepeHnnana K NpuOIKeHHbIM BeraucieHusM. JJuddepeHunanst 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. Heo0X0uMoe 1 JOCTATOYHOE YCIOBHE SKCTPEMyMa.

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

JIBOIiHOI MHTETpaI: OCHOBHBIC MOHATHS M OIIPEACICHHUS.

OCHOBHBIE CBOICTBA JBOWHOTO MHTErpana.

Brruncnenue ABOHOTO MHTETpana B IEKApTOBBIX KOOPIMHATAX.

BerunciieHre ABOMHOrO HHTErpaia B MOJISIPHBIX KOOPIUHATAX.

JuddepenunanbHbie ypaBHEHHS: OCHOBHBIC TOHSTHS. 3aa4H, IPUBOIAIIUE K AU PepeHIInaIbHbIM YPABHEHUSIM.
Teopema cyliecTBOBaHHS U €JMHCTBEHHOCTH penieHus quddepeHInaibsHOro ypaBHeHHS.

YpaBHEHUsI ¢ pa3AENSIONINMKCS IEPEMEHHBIMH.

OnHopoanble quddepeHmanpHbie ypapHeHus | opsiaka.

JIuneiinble ypaBHEHUS IIEPBOTO NOpsAAKa. YpaBHeHUs bepHymu.

YpaBHeHUE B MOJHBIX AR depeHInanax.

Juddepennnanbable ypaBHEHHS BHICIINX MTOPSIIKOB: OCHOBHBIC TTOHATHS.

YpaBHEHUsI, IOy CKAIOIINE TOHKEHHE TTOPSIIKa.

Jluneiinsle muddepeHranbHble YpaBHEHHS BBICIIMX TOPSAAKOB. JIuHelHble omHOpoaHble nuddepeHImansHble
ypaBHEHHS 2, N-T0 TOPSAKOB.

Wnterpuposanue JIOAY ¢ mocTossHHBIME KO3 (HUTIHEHTaAMHU.

Jluneitasie HeogHOpoHBIe 1Y . CTpyKTypa obmmero pemenus JIHY.

Merto/ BapHaly POU3BOJIBHBIX MOCTOSHHBIX.

Wnterpuposanue JIHAY ¢ noctosHHEBIME K03(PHUIHEHTaAMHU B IPAaBOH YaCTHIO CTIEHATFHOTO BH/IA.

Cuctembl auddepeHInanbHbIX ypaBHeHHi. Teopema CylIeCTBOBaHMS M €IMHCTBEHHOCTH pelleHus. Meron
WCKITIOUEHHS JJIsl PELICHHsI HOPMaNbHBIX CHCTeM IU(depeHranbHbIX yPaBHEHHH.

TeopeTnyeckue BONPOCHI /151 3a4eTa B 3 ceMecTpe
Uwucnossie paasl. CxoauMocTs U cyMMa psifa. CBoiicTBa pAIoOB.
Psin reomerpuueckoii nporpeccun. HeoOXoauMplii PU3HAK CXOAUMOCTH YUCIIOBOTO psifa. ['apMOHUYIECKH s,
JlocTaTouHble TPU3HAKU CXOIMMOCTH 3HAKOIOIOKUTEIbHBIX psiioB. [IpusHaku cpaBHenus. [Ipusnak JamamoOepa.
JoctaTtouHble MPU3HAKKU CXOJIMMOCTH 3HAKOIMOJIOKHUTENbHBIX psiioB. Panukansubiil npusHak Komm. MHTerpanbHbii
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npusHak Komm.
3Hakouepenyronyecs 1 3HakonepeMenHble psiasl. [Ipusznak JleliOHuIa. AGCONIOTHAS M YCIOBHAS CXOAUMOCTD psiJia.
6. ®ynxunonansHble psabl. O6macTs cxogumoctH. CreneHHble panbl. Teopema Adens. Panuyc cxonumoctu. CBolicTBa
CTETICHHBIX PS/IOB.

Psaer Teiinopa u Makiopena. Pasnoxxenue pyHKIUN B CTCTICHHBIC PSIBI.

[TpuMeHeHne CTeNeHHBIX PSIOB B IPHOIMKEHHBIX BEIYUCICHUIX.

9. Tpuronomerpuyeckue psiybl. Onpenenenue K03(hGUINEHTOB TPUTOHOMETPHYECKOTO Psifia. 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. ®yHKIMM KOMIUIEKCHOTO NEPEMEHHOTO: MOKa3aTeIbHAs 1 JiorapudMuaeckas GyHKIHA.

12. ®yHKIMH KOMIUIEKCHOTO IEPEMEHHOTO: TPUTOHOMETPHUYECKHE W 00paTHBIC TPUTOHOMETPUYIECKHE (DYHKIHUH.

13. ®yHKIMM KOMIUIEKCHOTO MEPEMEHHOTO0: THIIepOoIIecKie (QYHKINH, CTeNeHHas (QyHKIHSL.

14. IuddepenupoBanne GpyHKIHI KOMIUIEKCHOTO NepeMeHHoro0. Y cnosusa Komu-Pumana.

15. MnTerpupoBanue GyHKINNA KOMIUIEKCHOTO MIEPEMEHHOTO.

16. Teopema Koruu. Nurerpasnbhas popmysna Komm

17. DnemMeHThl KOMOMHATOPHKH: IEPECTAHOBKHU, Pa3MEIICHHsI, COUSTaHHS.

18. OcHOBHbIE MOHATHS TEOPHH BEPOSATHOCTEIl: UCTIBITAaHKE, 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. CrryvaifHble BeJIMYUHBI, UX BHIBL.

24. Psin pacnpenenenns. yHKIMs pacrpeeneHus, ee cBoicTBa. [IIoTHOCTD pacnpenesneHus, CBONCTBA.

25.YucnoBple  XapaKTEpPUCTUKH  CIYYalHBIX BEJNMYMH: MaTeMaTHYeCKOe OXWAaHHe, JHCIepCusi, CcperaHee
KBaJIpaTHIECKOE OTKIOHEHHE.

26. HopMasibHBIN 3aKOH PaCIIpeIC/ICHHS CITydYaiHON BEITUYNHBIL.

27.CucteMbl Cly4ailHbIX BEJMYHMH. 3aKOH pacrpe/enaeHus. UncioBble XapaKTePUCTUKH CUCTEMBI CIy4ailHbIX BEJTHYHH.
3aBHCHMOCTH CITyJalHBIX BEJINYHH.

28. IlpeaMeT MaTeMaTHYECKOW CTaTHCTHKH. [ eHepasbHasi COBOKYIHOCTh M BbIOOpKa. Bapuarnmonnsiii psa. [loiuro.
I'mcrorpamma. OMnupuueckas GyHKIHS pacpeiesICHuUs.

29. CraTucTuyecKye OLEHKH IIapaMeTPOB paclpeieeHuUs TeHepaIbHOI COBOKYITHOCTH.

o

o ~N
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IIpumepuvie npakmuueckue 3a0anusn 01 IK3IAMEHA U 3a4uema:
1 cemecmp:
1. Pemnth Matpuynoe ypasHenue X+3(A-B)=4C, rae
1 3 3 8 8 6
A= B= C=
—2 -4 -7 5 -39
2. Pemmth crcTeMbl TMHEHHBIX alredpandeckux ypaBHeHuil mo ¢popmynam Kpamepa, MaTpudHbBIM METOIOM, METOAOM
laycca:
3X, +4X, +2X, =3
2%, — X, —3X; =—3
X, +5X, + X3 =-2
;3,6 , 2,21, -1,0;1 , —4,6;-3 .
3. JlaHbI KOOPIMHATHI BEPUIMH MUPAMH/IBI Ak AR : AL A AS L A
Haiitu:

1) nuny pebdpa Ak, ;
2) yroa Mexmy pedpaMu Ak, u Ah ;
3) yrox Mexay pedpom Ah 1 TPAHbBIO Ak A, ;

4) momaab rpaHu AkA; ;
5) o0beM mHpaMHUIBL.

4. HamncaTh KaHOHHYECKHE M TTAPAMETPHUCCKHE YPABHEHHS TPSIMOH, Tpoxosieii uepes Touku M(2,1,-1) u K(3,3,-1).
5. CoctaBuTh ypaBHEHHE IUIOCKOCTH, poxoasmen uepes Toukn A(1,0,2), B(-1,2,0), C(3,3,2).
6. JlokazaTb, 4TO NPSIMBIE MTAPAJIIEIIbHBL:

x+2 y-1 z [x+y-z=0
3 -2 1, x-y-52-8=0

10. Brraucaure npenenst:

-x' . 1-cos4x 1
2 fim Xy fim 208Ky L V2x 15
x—® X + 3X° + 2X x—0 2xtgx 3 x—3
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d 2 =
11. Haiinure 4 st GyHKOWHA: a) Y = e 0) X Cth-t "
dx y=In€in2t .
12. UccnenoBath GpyHKUHMIO M IOCTPOUTS €€ rpaduk: y =2 + 212
X° -4

2 cemecmp:

14. Haiitn HeonpeieNEHHBIA MHTETPAI: a) st —2 dx, 6) ,[ COSX_, B) JZXGXdX.
VX +1 1+sinx

2 xdx

zj. Vx?+5
2
16. Haiftn momazns uryps;, orpanmuesHoii mmmmavum: X =4, YT =4X.

_fo_v2 _ 2 3
17. Haiitu 1 mocTpouTh 001aCTh OnpeAeneHus QyHKINN U=y9-x" -y +(x-y) .

15. BbIUnCIUTh ONpeieNneHHbIH HHTerpa

3 .
18. Haiitu mnonmblil auddepenmman  QyHkmu: z=x"1In y—SIn 2Xy

19. HaiitTi dacTHbIC MPOU3BOIHBIC IEPBOrO MOPSAKA (YHKIIUH:
z =5x%y® +In(x+4y).

20. UccnenoBars Ha SKCTpeMyM QyHKmu0 Z = X2 — 2xy + 4y3
25. Pemmte 3amauy Komm: a) yCOS2 Xdy = (/2 +1/dx, yO:: 0.
0) —

26. HaiinuTe ob1ee pemeHne audpepeHnaibHoro ypaBHeHUS
27. Pemmth 0THOPOHYIO cUCTEMY AU GepeHIINATIBHBIX YPaBHEHHH:
x'=6x—y,
{ V' =x+4y.

3 cemecmp:

2 3
28. HaifTn BCe KOMIUTEKCHBIE YHCIA, YIOBJIETBOPSIONIME 3aJaHHBIM ycioBusam Z —Z

. Hatinennrle 4yucna
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3ammcaTh B TPUTOHOMETPHUYECKOH U TIOKa3aTeIFHON popMax.
T

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

29. Beruncnuth 3HauCHUsT O YHKITHIA:

. 4 : .
30. Haittu kopru ypauenns 2~ =811 u n306pasuth X Ha KOMILIEKCHOMN TLIOCKOCTH.
31. BeranucinuTe HHTETPA:

33. IIpu mocraBke ¢ 3aBoaa Ha 0a3y 1000 pagHONPHUEMHUKOB, Y 55 BBIILIA U3 CTPOS JaMIlbl. HaliTH BEPOSTHOCTH TOTO,
YTO B3ATHIH HayAady IPUEMHHK OYIeT UCTIPaBHBIM.
34. TlatHaanaTh SK3aMEHAIIMOHHBIX OUIETOB COIEPIKAT IO 2 BOIPOCA, KOTOPHIC HE MOBTOPSIOTCS, IK3aMEHYIOIIHIACS
3HAET TOJBKO 25 BOMPOCcoB. HailTk BEpOATHOCTH TOTO, UTO SK3aMeH OYJIET CAaH, €ClIU JIJIsl 3TOT0 JOCTaTOYHO OTBETUTH HA
JIBA BOIIPOCA OJTHOTO OWIeTa.
35. [IpuaIMaeM BepOSTHOCTH POXKICHHS MATBYNKA U JEBOYKH PaBHBIMH. HalTH BepOATHOCTH TOTO, 4TO cpenu 10
HOBOPOXKJICHHBIX 6 OKa)KYTCSI MallbuUKaMHU.
36. Jlan 3aKkoH pacmpeneneHus TUCKPETHON CITyJaifHOH BEJTHMYMHEL:

x: | 110 | 120 | 130 | 140 | 150
p: 0102 )03 |02 |02

BBIYUCINUTH €€ MaTEMAaTUYCCKOC OKHUIAHNUE, TUCTIEPCHUIO U CPETHEC KBAAPATUIECKOEC OTKIIOHECHHEC.

37. Nana ¢pyHKIMS pacnpeiesieHNs] HEPEPhIBHON CIIy4aiHOM BEIMUMHBI X

0 npu x<0
F(x) =40,25x3(x+3) mpu 0<x<1
1 npu  x>1

Haiitu mnotHOCTS pacnpezneneuus f(X), moctpouts ee rpaduk, BeposITHOCTH MOMIAaHus B 3aaHHbIN nHTepBan [0,5; 2],

Mx, Dx, oO,.

38. 3agaHo pacnpeleneHne BEPOSITHOCTEH TUCKPETHON JIByMEPHOH Cily4aifHOW BEJTMYMHBL:
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(IJ(I)I/II_II/IGHT Koppesiun

OIIK 3.2

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

Ilpumepnsle npuknaonsle 3a0a4u U 3a0aHus
3ananue 1. 3aBUCUMOCTD MYTH OT BPEMEHH [PU MPSIMOIMHEHHOM JABMKEHUH TOUKHU 331aCTCSl ypPaBHEHHEM

1

3 2
S==t"+2t°—-3,rme S —nymsBM,a { — Bpems B ¢. BelunciuTe ee CKOPOCTh U YCKOPEHHE B MOMEHT BPEMEHH

t=4c.

2
3ananmne 2. K rpaduxy GpyHkunu f [ﬂ =3-x B ero Touke ¢ abeuuccoii <0 = 1 IIpoBeJecHa KacarenbHasd. Haiitu miomans
TpeyroJibHIKa, 00pa30BaHHOTO KacaTelNbHOU U OTPe3KaMHU, OTCEKaeMbIMHU €10 Ha OCAX KOOPAMHAT.
3apanue 3 . s pemeHns 3a1auu cAeIaldTe CXeMaTHYECKUI YepTexX U IMOMydnTe (PyHKIMOHAIBHYIO 3aBUCHMOCTD 110
yKa3aHuIo K 3ama4e. Haiinute obnacTs onpenesieHns 3Tol pyHKINH 10 CMBICITY 3a/ladil. BeraucinTe 3HaueHNS 3TOH
(hyHKIINHM TIpH TpeX pas3IMvHBIX 3HAUCHUAX apryMmenTa. Mccnenyiite pyHKmio Ha HanOouIbIiee ¥ HAaMMEHbIIee 3HAUCHHSI.
OTBeThTE Ha BONPOC 33/1a49H.
«Ceuenne TOHHEN UMeeT (OpMY MTPSIMOYTOIbHUKA, 3aBEPIICHHOT0 TosTykpyrom. [lepumerp cedenus 18 m. [Ipn kakom
paaunyce MOIyKpyTa IUIOIalb CEUeHUs Oy IeT HanOObIIeH?)

S S=5S(r)

0603HaubTe paauyc noykpyra uepes I u BeIpasute momans cedenns kak pynkimio ot I :

3ananmue 4. [Togymaiite, ¢ TOMOIIBIO CPEJICTB KAKOTO pa3/ieNia MaTeMaTHKU MOXKHO PEIIUTh CIESIYIOUIYIO 3a1aqy.
«J1ns1 yOOpKH cHera Ha yJIUIIax ropo/ia UCIOJIb3YIOTCS CHEroyoopouHble MamiHbl. OHU paboTalOT B TEUSHHE CBETIIONO
BPEMEHH CYTOK C 6 710 18 4acoB ¢ MOCTOSHHOI CKOpOCThIO y6opkH cHera 400 (m°/4). MsMeHeHne 06beMa cHera,
ds 2
— =120 -5, g
dt LS
e

BBIMTAJIAOIETO HA YJIUIIBI TOpOoJda B ropoa€ B TCUCHUEC CYTOK, MOXKHO OITMCAaTh YPAaBHCHUEM

3 —
— 06BbeM cHera (B M%), BBIABIIEro 3a Bpems t (B yacax), 021224, B yvomenr spemenn ¢ =0 ma ymumax ropona nexur

S(t
1000 m® cHera. YcTaHOBHTE COOTBETCTBHE MEXK/Ty BPEMEHEM t 1 0GBEMOM CHETa, JISXKAIIEro Ha YIIMIAX FOPO/a ) .»
CocraBbTe MaTeMaTHYECKYIO MOJEINb 3TOU 3a/lauil U pelure eé.

3aganue 5. CyrtouyHas TOTPEOHOCTH DIJIEKTPOIHEPTUH B HACEICHHOM TIIYHKTE SBIISAETCS CIydalHOW BEIMIUHOM,

3000xBml u

MaTeMaTHUYeCKOe 0KHJIaHUE KOTOPOH paBHO , a nucnepcus paBHa 2500. OueHUTb BEPOSITHOCTh TOTO, UTO
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B Ommkaiiniue CYTKH pacxo 3JICKTPOIHEPIUu B 3TOM HACCJIICHHOM ITYHKTC 6yz(eT C

2500 0 3500xBml u _

3amanne 6. UTo 3HaYMT OLIGHUTH IeHEepaJIbHBIE MapameTpbl 1o Beioopke? CopMmynupyiite onpeaeneHre ToueqHON

oueHku. OmnpeaennuTe CMEUICHHBIE U HeCMellIeHHbIe, 3(Q(eKTHBHBIE 1 HEA(PPEKTUBHBIE, COCTOSTEIBHbBIC U

HECOCTOSTENIbHBIC OIICHKH MeHepalIbHBIX TapaMeTpoB. IIponsuttocTpupyiite onpeneneHus reOMeTpUIecKy. 3anuiInTe

pacdeTHBIE (POPMYIIBI IS CTPYIIIHPOBAHHEIX M HECTPYIIHPOBAHHBIX JAHHBIX: BEIOOPOYHOTO cpequero X (yKaxuTe
€ro BEPOATHOCTHBIN cMbICH); BEIOOpouHO# aucnepcun Dg. Kak oneHuTh MaTeMaTndeckoe 0kuaaHue M0 BEIOOPOUHOMN

cpenneit? OneHUTe JUCTIEPCUIO TI0 UCIIPABICHHON nucnepcud. KakuMu sSIBISIOTCSA TOUEYHBIE OIIEHKH MaTeMaTHUYeCKOTo

OXUAaHUA, TUCIICPCUN U CPCAHETO KBAAPATUIHOTI'O OTKJIOHCHHA: CMCIIICHHBIMHA WUJIN HET, 3(1)(1)CKTI/IBHLIMI/I nim

Hea(l)(l)eKTI/IBHBIMI/I, COCTOSATEIHLHBIMH HIIH HECOCTOSTCIIbHBIMU?

3anaua 7. Jlis u3ydeHus KOMMUYECTBEHHOTO TIPU3HAKa X U3 TeHEPAbHOM COBOKYITHOCTH M3BJIEYEHA BHIOOPKa

X;y 0y X, o0bema N, uMeromas 1aHHOE CTATHCTHYECKOE PACTIPENEIECHHUE.

1). IlocTpoiiTe MOJUTOH YaCTOT.
2). [ocTpoiiTe IMMUPUUECKYIO PYHKIIUIO pacipeaeIeHus..
3). IlocTpoiiTe rHCTOrpaMMy OTHOCHUTENIBHBIX YacToT.

4). Haligure BoIGOpOYHOE cpeanee X , BHIOOPOYHYIO JUCIIEPCHUIO DB, BBEIOOPOYHOE CpeJIHEE KBAPATUIECKOE

2
OTKJIOHCHHE 68 , UCIIPABJICHHYIO JUCIICPCHUIO S" m HCHPABJICHHOC CPCAHECC KBAAPATHUICCKOC OTKIIOHCHHUC 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 10 JUCHUIUTHHE «MaTemMaTiKa» BKIHYaeT TEOPETHYECKUE BOTIPOCHI,
HO3BOJISIIOIIHME OLICHUTh YPOBEHb YCBOCHHS 00YYAIOIMMHKCS 3HAHUI, U IPAKTHIECKHE 3a1aHM,
BBISIBJISIIOIINE CTETICHb CHOPMHUPOBAHHOCTH YMEHUIA M BIaJICHUIA, TPOBOAMUTCS B popme dk3amena (1 u 2
ceMecTphl) U B opMe 3adeTa ¢ oLeHKou (3 cemectp).

DK3aMeH N0 JaHHOW TUCIHILTHHE IPOBOJINUTCS B YCTHOM (hOpME MO SK3aMEHAI[MOHHBIM OHIIeTaM, KaKIbIid
U3 KOTOPBIX BKJIFOYAET 2 TEOPETHYESCKUX BOMPOCA U JIBA MTPAKTHUCCKUX 3a/IaHHSI.

Ioxa3aTe/in 1 KPUTEPUH OLEHUBAHHUS PK3aMeHA M 3a4eTa ¢ OIeHKOi:

— Ha OICHKY «OTJINYHO» — O0YYArOIIUNACS JEMOHCTPUPYET BEICOKHI YPOBEHD C(HOPMUPOBAHHOCTH
KOMIIETeHIINH, BCECTOPOHHEE, CHCTEMaTHIECKOe U TITy00KOe 3HaHNe y4eOHOro MaTepuraia, CBOOOIHO
BBITIOJTHSICT IPAKTHYSCKUE 3aJ1aHuUs1, CBOOOHO ONEPUPYET 3HAHUSAMH, YMCHUSIMH, IIPUMEHSICT 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 aHATUTHYECKHIX OTEepallnsiX, IepeHOCe 3HAHUIM U YMCHUI HA HOBBIC,
HECTAHJIAPTHBIC CUTYAIUH.

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

— Ha OIICHKY «HEeYT0BJIETBOPHUTEIbHO»— 00YUArOIIUICS IeMOHCTPUPYET 3HaHus He Ootiee 20%
TEOPETUYECKOr0 MaTepHaa, TOMycKaeT CyIECTBEHHBIE OIIMOKH, HE MOXKET MOKA3aTh NHTEIICKTYaIbHbIC
HABBIKU PEIICHUS MPOCTHIX 3a]a4 WIM HE MOXKET MOoKa3aTh 3HAHMS JJaKe Ha YPOBHE BOCITPOU3BEICHUS U
o0BsicHeHus nH(MOpMAITUH.



