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JIner akryaamszanuu padodeil mporpaMmsl

PaGouas mporpamma nepecMoTpeHa, o0cyxieHa 1 ogoopeHa uist peanusarmu B 2023 - 2024
y4eOHOM roty Ha 3aceqanuu kapeapsl IlpuknanHoit MaTeMaTHKU ¥ HH(POPMATUKA



[Iporokom or 20 1. Ne

3aB. kadenpoii I0.A. UsBekos

PaGouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanmsarmu B 2024 - 2025
yaeOHOM rojy Ha 3aceqanuu kageapel [IpukinaaHOl MaTeMaTUKH U WH()OPMATUKA

[Iporokom or 20 . Ne

3aB. kadenpoii I0.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2025 - 2026
yueOHOM roay Ha 3acenanuu kadenpsl [IpuknagHoit MaTeMaTuKu U HHOOPMATHKA

[Iporokom or 20 . Ne

3aB. kadenpoit 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2026 - 2027
yaeOHOM roay Ha 3acenanuu kadenpel [IpuknagHO MaTeMaTuKu U HHOOPMATHKA

[IpoTokomor 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos

Paboyas nmporpamma nepecMoTpeHa, 00CyxieHa 1 o100peHa s peanusarmu B 2027 - 2028
yaeOHOM roay Ha 3aceqanuu kadenpel [IpuknagHOit MaTeMaTuKu U HHOOPMATHKA

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit 10.A. N3BekoB




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJIAA)

O3HakoMIIeHHE 00yJaeMbIX C OCHOBHBIMY TIOHATHUSMU U METO/IaMHU BBICIIICH MaTEeMaTHUKH,
CO3/IJaHUE TEOPETUUYECKON U MPAKTUYECKON 0a3bl MOATOTOBKU CHEIUAIMCTOB K JCSTEIIBHOCTH,
CBSI3aHHOW C HA3€MHBIMHU TPAHCIIOPTHO-TEXHOJIOTMUYECKUMHU KOMILJIEKCAMH, HCIOIb3YIOIIUMU
MO TbEMHO-TPAHCIIOPTHBIE, CTPOUTEIBHBIE, JOPOKHBIE MAIIUHBI U 000PYI0BAHKE, TEXHOJIOTUAMHU
W TPUHIMIAMUA HMX CTPOUTEIHCTBA W WHCIOJb30BaHMS, W OCHOBAHHBIX HA NPUMEHEHUU
MAaTeMaTHYE€CKUX METOJIOB U AJITOPUTMOB, UCIIOJIb3yEMbIX IIPH MATEMATHYECKOM MOICTUPOBAHUN
COOTBETCTBYIOIINX TEXHOJIOTUYECKUX MTPOIIECCOB.

2 MecTo THCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOil IPOrpaMmsbl

Huctunnuua Marematnka BXOJUT B 00s3aTeNbyl0 dYacTh y4eOHOro TjIaHa
00pa30BaTeNIbHOM IPOrpaMMBI.

JUia  u3ydeHus  JUCHMIUIMHBI ~ HEOOXOOuMbl  3HaHWS  (YMEHUs, BIAJCHHUSA),
chopMuUpOBaHHBIC B pe3yNIbTaTe U3yUEHUS AUCITUTUTHH/ IPAKTHK:

OcBoeHue I[aHHOﬁ JAUCHUILUIMHBI ITPEATIoJIaracTt, 4To B pE3yJbTaTC N3YUCHU A HIKOJIBHOT'O
Kypca MaTeMaTHKU O0yJarolmuiics nuMeeT cOpMUPOBAHHOE MPECTABICHUE O MaTeMaTHKE Kak
YHHUBCPCAJIbHOM $3BIKE HAYKH, 00 nacdax U Merogax MareéMaTukKu, BJIaJCCT MaTCMAaTHYCCKHUMU
S3HaAaHUAMH U YMCHHAMHU, COOTBCTCTBYHOIIUMHA d)ezlepanLHOMy KOMIIOHCHTY T'OCyAapCTBEHHOI'O
cTaHIapTa oOmiero o0pa3oBaHus, UMEET Pa3BUTOE JIOTUIECKOE MBINIICHUE, TPOCTPAHCTBEHHOE
BOOOpakeHne, 00J1a1aeT BHICOKUM YPOBHEM aJITOPUTMHUECKOMN KYJIbTYpBHI.

3HaHUA " YMEHHA, YCBOCHHBIC B IMPOLECCE M3YUCHHUA MATCMATHUKU HeO6XO}1I/IMLI JIIsL
OCBOEHHS IPYTUX AUCIUTUINH €CTECTBEHHOHAYYHOTO ¥ TIPO(ECCHOHATBHOTO IIUKIIOB.

3HaHus (yMEHHS, BIAJACHHS), TIOTyYEHHbIE TIPH U3YUYCHUH JTAaHHOW JUCIUTIINHBI OyayT
HEO0OXOUMBI JUTsl U3YUCHUS TUCIUTUIAH/TIPAKTHK:

duzuka

HaueprarenbHas reomeTpusi 1 KOMIIbIOTEpHas Tpaduka

Teopernueckas MexaHUKa

ComnpoTHBICHIE MaTEPUAIIOB

DIEKTPOTEXHHUKA U DJICKTPOHHUKA

I'mapaBnuka

[IpuknagHas MexaHUKa

3 Kommnerenuun o0yyaromierocsi, opMmupyembie B pe3yJibTaTe 0CBOCHHUS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pPe3y/IbTaThl 00y4eHHUs

B pesynbpTare ocBoeHuUs AMCLUUILUIMHBL (Moyisl) «MareMaTHkay 00ydaronuiics 10JKeH
o0najaTh ciaelyromUuMI KOMIETEH MMM

Ko nanukaTtopa WHaukaTop TOCTHKEHUS KOMIIETEHIIUN

OIIK-1 Crioco6eH cTaBUTb U pelllaTh MHKEHEPHbIE U HAyYHO-TEXHUYECKHE 3a/1a4H B cpepe cBoei
npo(ecCUOHANBHONW ~ JIETETbHOCTH M HOBBIX ~MEXKJIUCHMIUIMHAPHBIX HANpaBlIeHUH ¢
VICII0JIb30BAHNEM €CTECTBEHHOHAYUHBIX, MATEMAaTUYECKUX U TEXHOJIOTMUECKUX MOJIETIEH;

OIIK-1.1 Hcnonp3yeT 3akOHBI M METOJbl MAaTEMATHUKH, €CTECTBEHHBIX HAyK IpHU
peleHny NpoPeccHoHaIbHBIX 32124

OIIK-1.2 [IpumeHsieT U UCTONB3yeT COBPEMEHHBIE MaTepHalbl U PJIEMEHTHYIO 0a3y
Y3J10B, JIETAJIEH ¥ IPUBOIOB MAIlIMH

OIIK-1.3 [IpuMeHnsieT MeToAbl MPOEKTUPOBAHUS U pacyeTa AeTallel U y3J10B MAlllUH

OIIK-1.4 [ToHumMaeTr KOHCTPYKIIMIO TEXHHYECKOTO OOBEKTa MO  YepTexKy,
JEMOHCTPUPYET TMEPBUYHBIE HABBIKM BBINOJHEHUS KOHCTPYKTOPCKOM
JIOKYMeHTalMu Ha ocHoBe ctagaapToB ECKJL




4. CTpyKTypa, 00b€EM U coep:KaHHue T CHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh JUCHIUILUINHBI cocTaBisieT 13 3adeTHbIx enuHul 468 akan. 4acoB, B TOM

YHUCIIC:

— KoHTakTHas pabora — 220,1 akas. 4acos:
— aynutopHas — 211 aka. 4acos;

— BHeayautopHas — 9,1 akaj. 4acos;

— camocTosTenbpHas pabora — 176,5 akaz. 4acos;
— B (hopme npakTrueckoit moarorosku — 0 akas. vac;
— IMOJITOTOBKA K 3K3aMeHy — /1,4 aka. yac

d)opMa aTTeCTaluu - 3K3aM€CH, 3a4€CT

AynuropHast s s
o | xoHTaKTHas pabota E 5 ®opma TeKyIero
=
5 B aKajl. yacax 3 Bun KOHTPOJISt
Pasnen/ Tema 3 (B axan ) £ . P Kon
S & O | cCaMOCTOSITENBHOM | yCIIeBAEMOCTH H
JIACIUTUTAHBI & E o . | KoMmeTeHIuH
@) g £ paboThI MPOMEKYTOUHON
Tex. nab. | mpaxT. R aTTeCTALIH
3aH. | 3aH. | O &
1. Pazpnen 1. JIuneiinas anreOpa
- IOATOTOBKA K
HPaKTUIECKOM
p y [IpoBepka
SAIITHIO, WHIUBUAYATIBHBIX
1.1  Onpenenutrenu  u - BBIIIOJIHEHHE yar
4 6 4,2 3aaHui,
MaTpHLBI TECTOBBIX JOMAIlI-
. KOHCYJIbTalluM O
HUX 3a1aHuil Nel
pemenuto /13
«Martputpl.
1 Onpezaenurenn
- IOATOTOBKA K
MPAKTUIECKOMY IMposepka
1.2 Cucrembl JTHHEHHBIX 3aHSTHIO, WH/IMBU/TYaJIbHBIX
anreOpanyecKux 4 6 4 - BBITIOJIHCHHE 3aJlaHui,
ypaBHEHUH TECTOBBIX JOMAIlI- [ KOHCYJIBTallUH MO
HUX 3a/1aHuid No2 pemenuto /13
«CJIAVY»
Wroro no pazaeny 8 12 8,2
2. Paznen 2. BexropHas anrebpa
1 aHAIUTHYECKAst TEOMETPHUS
- IOATOTOBKA K
MPAKTHIECKOM
p y [IpoBepka
3HATHIO, WHAWBHUTYaJTbHBIX
2.1 DneMeHTBl BEKTOPHOM - BeinonHenue PI'P AHBHyaT
1 4 6 4 3a7aHui,
anreOpbl Nel «Bek- TopHas
anrebpa u KOHCYJIbTalluH 1O
pemtenuto PI'P Nel
aHaJMTHYECKast
TEOMETPHSD)




- IIOJITOTOBKA K
MIPAKTHIECKOMY
3aHATHIO,

- BeirtonnHeHue PI'P

Nel «Bek- TopHas IIposepka
2.2 AHanuTuueckas anredpa n UHJIUBUAYATIbHBIX
TeOMETPHS Ha IIOCKOCTH H 8 12 8 aHaJUTHYECKast 3aJlaHuil,
B IIPOCTPAHCTBE TEOMETPHSD) KOHCYJIbTAIlUH IO
- cocraBinenue | pemrenuro PI'P Nel
yueOHOI KapThl 10
TeMe (KpaTkast
CHCTeMATH3AIHS
U3y4EHHOI0).
Uroro no pazneny 12 18 12
3. Pasgen 3. Bsenmenue B
MaTEMaTHYCCKUI aHATN3
- MOATOTOBKA K
MPAKTHIECKOMY
3aHATHIO,
- Beinonuenue PI'P
Nel «IIpenen. [IpoBepxka
31 Tpenen " HemnpepbIBHOCTh. | MHAWBHIYATBHBIX
HenpepbeiBHOCTh  pyHKIMU| 1 6 8 6 KommnekcHbie 3a/IaHUH,
OJIHOM nepeMeHHOI YUCIlay, KOHCYJIbTallu! 110
- COCTaBJIEHUE pewmenuto PI'P
y4ueOHOI KapThl 10
Teme (KpaTkas
crcTeMaTu3aIus
WU3YUYEHHOTrO0).
HWroro no pazzpeny 6 8 6
4. Paznen 4.
JuddepenumansHoe
rcyucieHne  (QYHKIMU  OJHOH
CamocrosTenbHas
pabora ¢
JUTEpaTypou —
KOHCIIEKT pasjena
«3amaun,
NPUBOASIIHIE K
4.1 OcHOBHBIE TOJIOKEHHS HOHATHIO
MIPOU3BOAHOI, [IpoBepka
TEOpUH
JdphepEHIIATHHOTO 1 4 8 8 - IOATOTOBKA K KOHCIIEKTA.
GV CHISL FN— NPAKTUIECKOMY | KOHCYIBbTAIMHU IIO
o o 3aHATHIO, pemrenuto PI'P No2
OJHOM MepeMeHHON
- Beimonaenue PI'P
Ne2
«[IpousBonHas.
Brruucnenuey,
- COCTaBJICHHE

yueOHOM KapThl
«[IpousBomHAD




- IOAT'OTOBKA K

MPAKTHIECKOMY
KoHcynpranuu mo
3aHATHIO,
pewenuto PI'P No2.
- BeInonHeHue PI'P
N3 ITposepka PI'P Ne 3
R «[Ipons-BogHas
4.2 OCHOBHBIE TEOPEMBI «[IpousBoaHas
BBICIIIUX MTOPSITKOB.
g epeHIraTEHOT0 BBICIIIUX
IIpunoxenus
WCUYHCIICHHS (Depma, TIOPSIIIKOB. N
2 2 8 MIPOU3BOAHOIN,
Ponns, Jlarpamxka, Kommn). [punoxenus
N . y4deOHas KapTa
Dopmyna Telinopa. MIPOU3BOAHOIN,
(IpoexT) 1o Teme —
[IpaBuso Jlonurans. - COCTaBJICHHE
€OHOM KapThI Jamura
v P AKP Ne3
«[IpousBoHasn,
~HOAFOTOBKA K «[IpousBogHasn»,
N 3ammra PI'P Ne3
KOHTPOJIbHOU
pabote
- MOATOTOBKA K
MPAKTHIECKOMY
3aHATHIO,
- BBIMTOJTHEHUE
N3 Ne2 ITposepka N3 Ne2
«IIpumenenue «[Ipume-Henue
MPOU3BOAHOMN YISl | MPOM3BOIHOM s
4.3 HUccnenoanue P P
GyHKImi U HOCTpOGHHE UCCIIeIOBAHUS UC-CIICZIOBAHUS
Y P 4 6 8 ¢$yHKIMH 1 (yHK1Mi U no-
rpaykoB TPH  TTOMOIIN
N MOCTPOCHUS CTPOCHUS
TIPOM3BOAHOM
rpaduKoBY, rpauKoBy,
- cocraBienue | [IpoBepka yueOHoOI
yueOHOI KapThl KapThl
«IpousBonHas
IPY ITOCTPOCHUH
rpaduka
hyHKIU»
Wroro no pazaeny 10 16 24
HWroro 3a cemectp 36 54 50,2 3K3aMEH
5. Pazmen 5. MWurerpambHOe
ncyucneHne (QYHKIMH — OJHOH
TIepEMEHHOM
- IOATOTOBKA K
MPAKTHIECKUM
3aHATHSIM,
N N - BEITIOJTHEHUE
5.1 Heonpenenéuubrit
SHTErDAL Horsitre M3 Ne3 «He- | - KOHCybTaIMMU 1O
Urp ’ ) 8 12 120,15| ompeneneHublit | pemenuto MJI3 Ne3,
CBOIICTBa, TIPUMBI u
HWHTETPa, - mposepka 113 Ne3
METObI HHTETPUPOBAHHSI.
- COCTaBJICHHE
yueOHOI KapThl
2 «Merozasl
MHTETPUPOBAHMS»
i N - IOATOTOBKA K
5.2 Onpenenéunplit A
MPAKTHIECKUM
HHTETPAI: TIOHSTHE,
N N 3aHATHSIM,
CBOIICTBa, TIPUEMBI - KOHCYJIbTalluH IO
N - BEITIOJTHEHUE
BbIunciieHui. [IpuMeHeHue 6 10 10 VI3 Ned «Ompe pemernto UJI3 Ned,
ONPENENEHHOIO MHTErpasia HGH_GHHLIﬁp - npoBepka UJI3 Ned
K BBIYMCIICHUSIM TIIOMIAIeH
.. WHTETPAII 1 €T0
1 00BEMOB.
TIPU-TIOKSHUS
Uroro no pazneny 14 22 130,15
6. Pasnen 6.
HuddepentmansHoe
VICUHCIICHHE GyHKIINH




- IOAT'OTOBKA K

MPAKTUYECKOMY -
6.1 TIlomatume ¢yHKIHK 3aHATHIO, KOHCYJIbTUPOBaHUE
HECKOJIbKMX IIEPEMEHHBIX. - eeinoneenne PI'P| no pe-mennto PI'P
Huddepernmansaoe 2 8 12 10 Ne4 «HactHble Ne4, PI'P Ne5
ncuucieHne QyHKIMN 1ByX MIPOU3BOHBIEY» - IpOBEpKa
IIEPEMEHHBIX - BeinoniHenue PI'P| Beimonnenus PI'P
NeS «Qxcrpemym Ne4, PI'P Ne5
OHII»
HWroro no pazzgeny 8 12 10
7. Pazmen 7. OOBIKHOBEHHBIE
quddepeHnanbHple ypaBHEHHs
- MOJITOTOBKA K
MPaKTUYECKOMY
7.1 OOBIKHOBEHHBIE 3aHATHIO,
1 depeHIanbHbIe - BeinonHenue PI'P -
YpaBHEHUS TIEPBOTO Ne6 «OO6bIK- KOHCYJIbTHPOBaHUE
MOpsiAKa: OCHOBHbIE HOBeHHbIE [V o pemenuto PI'P
onpeeneHus, BU/IBI 6 10 4 MIEPBOr0 MOPSIA- Neé6,
YpaBHEHUI M aJTOPUTMBI Kay, - IpOBEpKa
pelieHui. VYpaBHeHus, - COCTaBJICHUE BbInoiHeHus1 PI'P
ceomsmuecs k  OLY yueOHOI KapThl Ne6
[IEpBOTO MOpPsIKA. «J1Y nepsoro
TIOPSIJIKA: TUTIBI U
METOIbI PELICHUS»
- IOATOTOBKA K
2 IPAKTHYECKOMY
3aHATHIO, -
- BeinonHenue PI'P| koHcynbTHpOBaHNe
7.2 OOBIKHOBEHHBIE
Ne7 JIHAY o pe-menuto PI'P
muddepeHanbHbIe
BBICIIINX MTOPSIKOB Ne7,
ypaBHEHUS BBICHINX
o C MOCTOSIH-HBIMU - MpOBEpKa
TIOPSIIKOB. Jluneitnsie
o1y METOTBL x ko3 durrientamu | BoinonHeHus: PP
: N 6 7 11,15 », Ne7,
pelIeHusl. duznyeckuit o
- COCTaBJIEHHE |- IpOBEpKa yueOHOH
CMBICTT OOBIKHOBEHHOT O .
yueOHOI KapThl kapthl «JIHIY
muddepeHInaIbHOTO
«JIHAY BbICHIMX |BBICHINX HOPSIAKOB C
yYpaBHEHUS BTOPOTO
MIOPSIAKOB C T10- MOCTOSIHHBIMHU
TopsiaKa
CTOSTHHBIMH k03 pureH-Tamu:
ko3 duimeHTamMu | METOIBI PEIICHHSI
: METOJBI
penieHus»
Wroro no pazaeny 12 17 115,15
HUroro 3a cemectp 34 51 55,3 3K3aMEH
8. Paznen 8. Teopust
BEpOSATHOCTEN u
MaTeMaTH4YeCKasi CTATUCTUKA
8.1 OneMeHTHI
KOMOWHATOPHUKH.
o KOHCYJIbTHPOBaHUE
Crnydaiinbie COOBITHS.
o pemrenuto PI'P
OcHOBHbIE TIOHATHUS.
o - IOArOTOBKA K Neg,
Aunrebpa COOBITHIA.
MPAKTHIECKOMY - IPOBEpKa
Krnaccuaeckoe,
3aHATHIO, BeIoTHeHHS PI'P
reOMETPUIECKOE u| 3 4 4 12
- BeinonHenue PI'P Ne8
CTaTHCTHIECKOE
Ne§ «Teopust - ayIUTOpHAs
orpeeNeHHs o
BEDOSTHOCTH BEPOSITHOCTEI KOHTPOJIbHAS
p ) pabora AKP Ne 5
Axcromartuka TEeopHuu " "
o Crnyuaiinble
BeposiTHOCTEH. OCHOBHBIE "
i COOBITHS
TEOpPEMbl  KJIACCUYECKOM




8.2 JuckpeTHble u
HETIPEephIBHBIC  CITyJaiiHbIe

- IOJITOTOBKA K | KOHCYJIbTUPOBAHUE
BEIIMYMHEL. Psan

mpaKkTu4eckoMy | 1o pe-menuto PI'P
pacnipenenenus, (QyHKIUSL

3aHSTHIO, Ne§,
pacnpeneneHus 31 5 5 12
- peinnoneenue PI'P - IpOBEPKa
IUIOTHOCTb. Yucnossie
Ne8 «Teopust BbInoNHEHUs1 PI'P

XapaKTePUCTUKN U 3aKOHbBI -

ACTIpEAeeHIS BEPOSATHOCTEH» Ne8
pacripe - 3amuta PI'P Ne8
CITy4aiiHbIX BEJIMYMH

- MOJITOTOBKA K
MPaKTUYECKOMY
3aHATHIO, - KOHCYJIbTAIUU 11O
8.3 Marematnueckas - BoinoniHeHue | pemenuto MJ13 Ne6,
CTaTHCTHKA: OCHOBHBIC N3 Ne6 Ne7-8
TIOHATHUSA. I'enepanbHas «IIepBuunas - npoBepka NJ13
COBOKYITHOCTh M BBIOOpKA. obpaboTka Ne6, Ne7, Ne 8
CraTucTHyeckue  OUEHKH pe3ybTaTOB "[lepBuyunas
rapaMeTpoB 9KCIIEPUMEHTa) obpaboTka
pacnpenenenus. ToueuHsie 5 5 14 - BBITIOJIHEHHE pe3ynbTaTOB
U WHTEPBAJbHBIE OLICHKU. W13 Ne7 JKCIIepUMeHTa".
[oBepurensHbie «Hucnossle "YucoBble
WHTEpBaJIBI  JJIsl  Tapa- XapaKTepPUCTHKH | XapaKTePUCTHKH
METpOB HOpPMAaJILHOT'O reHepajIbHbIX reHepajIbHbIX
pacnpenenenus. Ilonstue o apameTpoB» napameTpoB",
KpUTEPHUAX MPOBEPKU - BBITIOJIHEHHE "IIpoBepka
CTAaTUCTUYECKUX TUIIOTES. NA3 Ne 8 CTaTUCTUYECKUX
"TTpoBepka runotes".
CTaTUCTUYECKUX
runotes"”
Wroro no pazaeny 14 14 38
9. Paszmen 10. Meroapl
BBIUHCIICHUI
- IOJTrOTOBKA K
[IPaKTUYECKOMY
3aHATUIO,
- BBIIIOJIHEHHE
N3 Ne 9 «Me-
TOJBI XOpA U
KacaTelbHBIX pe-
LICHUS
9.1 YwucnenHoe perieHue . - KOHCYJIbTAIMHU 1O
YpaBHEHHUI»
TPAHCIEHEHTHBIX pemenuto U3,
o - BBIIIOJIHEHHE
YpaBHEHUI. Mertoast VI3 Ne 10 - mpoBepka U3 Ne9
YUCIIEHHOTO - - mposepka 1/13
«HucnenHoe
HWHTETPUpOBaHus. Meron 4 4 33 NelO
HUHTErpUPOBAHUE)
HavMEHBIIUX  KBaJPaToOB. - mposepka 1/13
- BBIIIOJIHEHHE
Yucnernoe pelieHne VI3 Ne 11 Nell,
n¢depeHIranbHbIX o - npoBepka UJ13
nudpep o «[TpubnmxénHoe poBep
YpaBHEHUI Nel2
pelieHue
TuddepeHInaIbH
BIX ypaBHEHHIDY,
- BBIIIOJIHEHHE
NA3 Ne 12
«Meton
HaUMEHbIIUX
KBaJ[PaTOB»
Hroro no paszgeny 4 4 33
Hroro 3a cemectp 18 18 71 3a4€T
Uroro o aucuuruinze 88 123 |176,5 SK3aMe€H, 3a4€eT




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Peanu3anus KOMOETEHTHOCTHOTO [TOIX0a MIPEyCMaTPUBAET UCIIOIB30BAHNE B YI€OHOM
mporecce aKTUBHBIX M HMHTEPAKTUBHBIX (OPM MPOBEIACHUS 3aHATHH B COYETAHHU C
BHEAYIUTOPHOU paboToil ¢ 1enpio (GOpMUPOBAHMS W PA3BUTHUS NMPO(ECCHOHAIBLHBIX HABBIKOB
oOyuarommuxcs. Cornacuo 1. 34 Ilopsinka opraHuM3alui ¥ OCYIIECTBJICHUS JEATEILHOCTH IO
oOpa3oBaTelbHBIM IIpOTpaMMaM OakajaBpuaTa BbICIIero oOpasoBanus (yrB. mpukazom MOuH
P® ot 05.04.2017 r. Ne 301), npu npoBeZicHUH yIEOHBIX 3aHATHII 00CCIICYMBACTCS PA3BUTHE Y
o0OyJaromuxcss HaBBIKOB KOMaHJHOW pabOThI, MEXJIMYHOCTHOM KOMMYHUKAIIUH, MPHHITHS
pelIeHUH, JIMJEPCKUX KauyecTB, B TOM YHCIE C YYETOM pPETHOHAIBHBIX OCOOEHHOCTEH
npoeccHOHATBFHON IS TETFHOCTH BBIITYCKHUKOB U MOTpeOHOCTEH paboToaaTeneii.

B nammeit pabote MbI HCTIOIB3YEM CIIEAYIONIEE.

1. Tpaguunonusie oOpa3oBaTenbHble TexHOJOTMH. OpraHuzanus 00pa30BaTEIBLHOTO
mpolecca, OpeanoJiaraeT NpSIMYK0 TPAaHCISLUIO 3HAHUM OT IMpernojaBaTelis K CTYICHTY
(mpenMy1IeCTBEHHO Ha OCHOBE 00BSICHUTEIbHO-UIUTIOCTPATUBHBIX METOI0B 00yueHus ). YueOHast
NeSITeIbHOCTD CTYJIEHTa HOCUT B TAKUX YCIIOBUSX, KaK PaBUJIO, PENIPOYKTUBHBIN XapakTep.

®opMbl y4eOHBIX 3aHATHI:

- uHGOPMAaIMOHHAS JIEKIIUS

- cemuHap (3amura PT'P).

- IPaKTHUYECKOE 3aHATHE, MOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUM U HAaBBIKOB 110
MPEI0KEHHOMY aITOPUTMY.

2. Texuosorum mpoOsIeMHOTO 00ydeHus. OpraHuzainus o0pa30BaTEILHOTO Ipoliecca
IIPEAosaraeT NoCTaHOBKY IPOOJIEMHBIX BOIIPOCOB, CO3/IaHHE YUEOHBIX MPOOIEMHBIX CUTYalluH
111 CTUMYJIMPOBAHNUS aKTUBHOM MIO3HABATENIbHON JESITEIbHOCTH CTYI€HTOB.

®opMbl yIeOHBIX 3aHATHI:

- TpoOJIeMHas JICKITHSI.

- JIeKIus «BABOeM» (OWHapHas JEeKIUsl) — W3J0KEHHEe MaTepuaia B ¢opme
IMAJOTUYECKOro OOIIEHUs JBYX CTYAEHTOB (3apaHee MNOJIrOTOBUBLIMXCS) WM CTYIEHTa U
IIPEIo1aBaTels.

- IpaKTUYecKoe 3aHiATHEe B (opMe MNpakTHMKymMa — OpraHu3anus y4eOHOH paboThl,
HalpaBjCHHAs Ha pELICHHE KOMIUIEKCHOM y4eOHO-NO3HABaTEeJbHOM 3ajgauu, TpeOyromei ot
CTY/IEHTa IPUMEHEHUS KaK HayYHO-TEOPETUYECKUX 3HAaHUM, TaK U IPAKTUUECKUX HABBIKOB.

- CaMOCTOsTeNbHAas paboTa (C KOHCYIbTALMsAMU IIPENO01aBaTells) Ha OCHOBE Kelic-MeToAa.
OOyuaromuecss JOJDKHBI IpOAHATU3UPOBaTh CUTYaIMIO, pa3o0paTrbCsi B CYTH MHpoOseM,
IIPEUI0KUTh BO3MOKHBIE PELLICHHsI M BBIOPATh Jy4lllee U3 HUX.

3. TexHosiorun nmpoekTHOro odOydyenus. [IpoekT mpenmosaraeT COBMECTHYI Y4eOHO-
[I03HABATENbHYIO JIEATEILHOCTD I'PYIIIbI CTYCHTOB, HAIPaBJIEHHYIO Ha BhIPAOOTKY KOHIIETILIUH,
yCTaHOBJIeHHE Iienell W 3aaad, (GOPMYJIUPOBKY OXHIAEMBIX DPE3YyJIbTaTOB, OIpeJesIeHUEe
IPUHLUIIOB U METOJUK PELICHMs MOCTABJICHHBIX 3a/ad, IUIAHUPOBAaHUE XoJa paboTbl, MOMCK
JOCTYIHBIX U ONTUMAJIBHBIX PECYPCOB, NO3TAMHYIO PEAU3alMIoO MJIaHa paboThl, IPE3EHTALUIO
pe3yabTaToB paboThl, X OCMbICIeHHe U pediaekcuto. [Ipumensiercs B OCHOBHOM JUIsl ITepexo/ia
KOMIIETEHIMH Ha YPOBEHb BIIa/ICHUS.

OcCHOBHBIE TUITBI TPUMEHSEMBIX HAMH B 00pa30BaTeIbHON 1€ TEbHOCTHU MTPOEKTOB:

1) UccnenoBatenbCKuii MPOEKT,

2) TBopUeCKHil IPOCKT,

3) HbopMaIMOHHbII TPOEKT.

4. "npopmMalimoHHO-KOMMYHHUKAIIMOHHBIE 00pa3oBaTeIbHbIe TeXHOJIOTUH. Opranu3anus
00pa30BaTeNLHOIO Mpollecca C NMPUMEHEHHEM CIEIHaTU3UPOBAaHHBIX MPOTPAMMHBIX Cpel U
TEXHUYECKUX CpeACTB paboThl ¢ MHpopmanued (MHPOPMALMOHHYIO Cpely YHUBEpPCHUTETa
MOOYC MOODLE).

®opmbl ydeOHBIX 3aHATHH C UCTIOIb30BaHUEM HHPOPMALMOHHO-KOMMYHHKAIIMOHHBIX



TEXHOJIOTUH:

Jlekuusa-BU3yanu3aysi — H3JI0KEHUE COJCP)KaHMs COMPOBOXKIACTCA MpPE3CHTAIen
(memoHcTpanueil y4eOHBIX MaTepHaJIOB, MPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPATUBHBIX, IPahUIECKUX, ayAU0- U BUACOMATEPHAIIOB).

[IpakTudeckoe 3ausTHE B OpPME MPE3ESHTALNH — IPEICTABICHUE PE3YJIHTATOB MPOEKTHON
WJIH UCCIIEI0BATENILCKOM IEITETLHOCTH C UCTIOIH30BAHNEM CIIEHUAIN3UPOBAHHBIX TPOTPAMMHBIX
cpex.

6 YueGHO-MeTOANYeCKOe o0ecriedyeHHe CAMOCTOSITe/IbHOI padoThl 00yUyaroLMXcs
[Ipencrasneno B mpuiioxxeHuu 1.

7 OueHOYHBbIE CPEACTBA /ISl POBEAeHU POMEKYTOUYHON aTTeCTAlMH
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe U HH(OPMANIMOHHOE O0ecTiedeHHe TUCIIUTITTHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypA:

1. Illunaues B. C. Beicuias matematuka: yueonuk / B.C. [llunayeB. — Mocksa: UHDPA-
M, 2019. — 479 c. — (Bpicmiee oOpazoBanue). — WWw.dxX.doi.org/10.12737/5394. - ISBN 978-
5-16-101787-6. - Texcr: AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/990716. — Pexum nocTyma: Juis aBTOPH3. MOJIb30Ba-
Tese.

2. Martemaruka: yue6. mocooue / FO.M. {anunos, JI.H. Xyp6euko, I'.A. Hukonosa, H.B.
Huxonosa, C.H. Hypuesa ; mox pexn. JI.H. XKyp6enko, I'.A. Hukonosoit. — Mocksa: UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBanue: bakamaBpuar). - ISBN 978-5-16-102130-9. - Tekcr:
anextpounsiid. - URL: https://new.znanium.com/catalog/product/989799. — Pexum mo-cryma:
JUISl aBTOPU3. TIOJIb30BaTENEH.

0) lonoJiHMTEILHAS JIATEpaTypa:

1. Teopust BEpOSATHOCTEH W MaTeMaTHUYeCKasi CTaTUCTHKA: Y4ueOHoe nmocodue / buprokosa
JL.T'., bo6puk I'.H., MarBeeB B.U., - 2-¢ u3a. - Mocksa: HUL] UHO®PA-M, 2017. - 289 c. (Bsic-
mee oOpazoBanue: bakanmaBpuart) ISBN 978-5-16-011793-5. - Tekcr: anmekrponnsrit. - URL:
https://new.znanium.com/catalog/product/370899.— Pexxum gocTyma: ajisi aBTOPHU3. MOJIb30Ba-
TeJeH.

2. Nanxko, I1.E. Beiciiast MaTeMaTHKa B ynpakKHEHHX | 3a1a4ax. (B 2-x vactsx) [Tekcr] /
I1. E. lanko, A. I'. ITonos, T. 1. KoxxeBHukoBa. - M.: Beiciras mkoza, 1986-2009. ISBN: 978-5-
488-02201-0. - 60nee 1000 mT.

3. byrpos, f1. C. Beicmias MaTemaTuka. 3aJjauHuK ;| yaeOHOE OCOOHE IS aKaJIEMUIECKOTO
6akanaspuata / 5. C. Byrpos, C. M. Hukounbckuii. — Mocksa : M3narenbctBo HOpaiit, 2019. —
192 c¢. — (bakanmaBp. Akanemuueckuii kypc). — ISBN 978-5-9916-7568-0. — URL :
https://urait.ru/bcode/433433 — Pesxum ocTyIa: st aBTOPHU3. TIOJIb30BaTENEH.

B) MeToguyeckne yKazaHus:

IledaTHble pecypcsl

1. AGpamoBa, MI.M. DneMeHTHl BEKTOPHOW anreOpbl M AHATUTUYECKOH T'€OMETPHUH:
Metoudeckue ykazaHus Ui CTyaeHTOB | kypca Bcex cnienuanpHocTeld. — MI'TY, 2008. — 16 c.

2. AxmanoBa, 3.C. Heomnpenenennsiit unterpain: Terpaab-koncnekt — MI'TY, 2008. — 23
C.

3. I'paueBa, JI.A. OnpeneneHHblil HHTErpal: METOAUYECKHE YKa3aHUS AT CTYJEHTOB —
Marnutoropck: 'OY BITIO «MI'TY um. I''. HocoBay, 2010 - 12 c.



4. I'paueBa, JI.LA. DnemeHTHl JIMHEMHON aireOpbl, BEKTOPHOW aireOpbl U aHAJIUTUYECKOU
reomeTpun: Yue6Hoe nocodue. - Maruutoropck: ['OY BITO «MI'TY um. I'.1. Hocoay, 2010 —
63 c.

5. I'yruna E.M. JIabopaTopHsIii MpakTHUKyM 1O cTaTUCTUKE ¢ puMeHeHrneM EXCEL: Me-
TOJ. yKa3. JJis JIa0OpaTOpPHBIX pabOT MO MaTeMaTH4ecKou craTtuctuke.- Marautoropck: ['OY
BITO «MI'TVY um. I'.11. Hocosay, 2009 —40 c.

6. Makcumenko, . A. CoObITHs ¥ BEpOSITHOCTH. YacTh 2: MeToa. yka3. - MarHUTOTOpcK:
I'OVY BIIO «MI'TY um. I'.1. Hocosay, 2010. — 25 c.

7. CaBymikuna H.®. KomOunatopuka. CobsiTre 1 BeposiTHOCTh. YacTth |: KomOGunaropu-
Ka. Anre6pa coObItuii: Meros. ykazanus o AuCHUIUIMHE «MaremaTuka Juist CTy1eHToB | kyp-ca
Bcex crrenuransHocrei. — MI'TY, 2007. - 17 c.

DNEeKTPOHHBIE PECYPCHI:

1. AxmanoBa 3. C. HeonpeeneHHbli HHTETpall: OT TEOPUH K IPAKTHKE [ DIIEKTPOHHBIH pe-
cypc]: yueonoe nocobue /3. C. Akmanosa ; MI'TV. - Marauroropck: MI'TVY, 2015. — 1 351€k-TpoH.
OTIT. TICK (CD-ROM). URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304. pdf&show—dcatalogues/l/112
3520/1304.pdf&view=true. — Makpoo0bekT. — CBemeHust JoCTyIMHBI Takxke Ha CD-ROM.

2. AaucumoB A. JI. Matpuiel. Onpenenutenu. CHCTEMBI JTHHEHHBIX alTeOpanvecKux
ypaBHEHHMI [ DeKTpOHHBIN pecypc]: yueonoe mocooue / A. JI. Auucumos, T. A. bonaapenko, I
A. Kamenea ; MI'TY. - Maruutoropck: MI'TY, 2017. - 1 anekrpon. ont. muck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/113
9107/3361.pdf&view=true. - Makpooo6nekT. - ISBN 978-5-9967-1000-3.

3. bonnmapenko T. A. MaTerpansHoe uicuncienue GyHKIIUUA OJHOU MEPEeMEHHOM [DIek-
TpoHHBIH pecypc] : yueoHoe mocobue / T. A. borgapenko ; MI'TY. - Maruutoropck: MI'TVY, 2017,
- 1 AJIEKTPOH. OIIT. JICK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/113
8511/3342.pdf&view=true. - MakpooonekT. - ISBN 978-5-59967-1001-0.

4. Byneraea C. B. Maremaruka: npeaeibl 1 HENPEepbhIBHOCTh (DYHKIIMK OJTHON TIEpeMeH-
noit. IIpakTukym [DaekTpoHHbIH pecypc]: yuebHoe mocobue / C. B. ByasrueBa; MI'TVY. - Mar-
muToropck: MITY, 2017. - 1 ogekrpon. onrt. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/113
8500/3338.pdf&view=true. - Makpoo6wekT. - ISBN 978-5-59967-1002-7.

r) [IporpamMuoe ob6ecnneuenue u UHTepHeT-pecypcesl:

IIporpamMmmHoOe o0ecnieyeHue

Haumenoranue I[10 Ne norosopa CpOK JIeHCTBYS JIULICH3UU
MS Office 2007 |\, 135 1 17.09.2007 BecCpOTHO
Professional

7Zip CBOOOJIHO  PacIpPOCTPAHSIEMOE 0EeCCpOYHO

IIpodeccuonanbHbie 0a3bl JAHHBIX H HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca Ccbuika
OnexkTpoHHass 6a3a mepuoandeckux wuszmaHuil East
View Information Services, OO0 «MBUC»
HannonaneHas nH(pOPMAIMOHHO-aHATUTHYECKAs URL:
cucreMa — Poccuiickuli  HMHIEKC  HAy4HOIO '
nutuposanusg (PMHIT)

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp




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

Nudopmanmonnas cucrema - ExuHOoe OKHO AocCTyma K

nHGOPMAIMOHHBIM PecypcaM

denepanbHOE rOCYJApCTBEHHOE OIOPKETHOE YUPEIKICHHE

«DenepanbHbIit UHCTUTYT npomsinuiennoi|URL: http://mwww1.fips.ru/

COOCTBEHHOCTH
9 MarepuajibHO-TeXHHYeCKoe ofecneyeHne TUCIUTLIMHBI (MOLYJIs1)

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

MaTepI/IaJILHO-TGXHI/I‘-IeCKOG oOecricucHue JUCHUIITIMHBI BKJIFOYACT:
MaTepI/IaJILHO-TGXHI/I‘-IeCKOG oOecrcucHue JUCHUIITIMHBI BKJIFOYACT:

1. YueOHble ayquTOpuu Ui NPOBEACHUSI 3aHATUIN JIEKIIMOHHOTO THIIA.

OcHarteHure: 10cKa, MyJIbTUMEAUIHBIC CPEICTBA XPAHCHHSI, ITIEPEeIavdr U MPEICTABICHUS
uHpopmanuu

2. Y4eOHBIE ayAUTOPUHU Ui TIPOBENEHHS MPAKTUYECKAX 3aHATHH, TPYNIOBBIX H
VHJIMBHUIyAJIbHBIX KOHCYJIbTAIMM, TEKYIEr0 KOHTPOJIS U IPOMEKYTOYHOU aTTECTALUH.

OcHarteHre: 10cKa, MyJbTUMEAMIHBIC CPEJICTBA XPAHCHHSI, ITIEPEIavdr U MPEICTABICHUS
nHpOpMauKi, KOMIUIEKCOM METOJIMYECKUX pa3paboToK (pa3gaToyHOTO MaTepuaia u
METOMYECKUX YKA3aHHU# ) M\MJIH KOMILIEKCOM T€CTOBBIX 3aJaHHi JIIS IIOATOTOBKU M MPOBEICHHUS
MIPOMEXYTOUHBIX U pyOEKHBIX KOHTPOJIEH.

3. TTomMereHus 1T CAMOCTOSITEITLHOW paOOTHI 00 yJaIONTHUXCA.

OcHarrenue: mepcoHanbHbie KoMbioTepsl ¢ makeroM MS Office, Beixoaom B IHTEpHET 1
C JIOCTYIIOM B JIEKTPOHHYIO HH(POPMAIITMOHHO-00Pa30BaTeIbHYIO Cpely YHUBEPCUTETA

4. TlomemeHnue I XpaHEHUS MW NPOMUIAKTHYECKOTO OOCTYKUBaHHS Y4eOHOTO
000pyI0BaHUA.

Ocnamenne: IlIkadpr st XxpaHeHus: yaeOHO-METOIUYECKONW TOKYMEHTAIUU, Y4eOHOTO
000pyI0BaHUS ¥ YI€OHO-HATJISTHBIX TTOCOOUH



[MPMJIOXEHUE 1

YYEFHO-METOJIUYECKOE OBECHEYEHUE CAMOCTOSTEJIbHOM PABOTHI
OBYYAIOIIXCHA

lMpumepHbie aydumopHblie KOHMpoabHbie pabomol (AKP):

AKP Nel «Mampuybl. Onpedeaumenu. C/IAY. AHanumuveckasa 2eomempusn»

1. BblYHCIUTD ONPEAETUTEINH:

1 31
5 -2
a) , 0, 5 o
3 2
3 -2°5

X +3x,+x,=0
2. Pewmmrs cucrem aBHeHUM MeTomoM Kpamepa: —_2.
y yp it pamepa. § — x 4+ 2x, + 2x, =-3

3x, —2x, +5x, =2

3. JlaHbl MaTpuibl A= ( J ( J Haiinure matpuny A - B.

4. Jlami rouxn A(-1-10), B(316), C(0:12), D(6;4;7). Haiimre:
a) KOOP/IMHATHI BEKTOPOB CA u CB;
0) ckayspHOE IPOU3BEACHHUE 54 63 1 Yroi MEXy BEKTOpaMH 6‘1 u CTB;

B) BEKTOPHOE NPOH3BEICHHE gj X ﬁj ;
r) 06béM nupamuasr ABCD ;
¢) ypasnenue npamoit AC .

AKP Ne2 «[pedenbi»

1. Boiuncnmte npeaensi:

3 2
. X=T)(x=3)(x—4
L g, X3 (X3 4) 5. lim 19
x>-2 X —x—6 n% 5x* —x*+11 x>-2 (X +2)
1
+7 . . —
2. lim(1- 4x)3x 4. lim xctg5x 6. lim 3*1
x—0 x—0 x—1-0
2. UccnepoBaTb HA HENPEPbLIBHOCTb GYHKLUMIO
X—3ecau x <0
f(x) =
5% ecmu x>0
AKP No3 «[pou3eodHasn»
1. Hanaute nepByto Npon3BoAHYHO OT  OYHKUMIA:
— J1_9Kt2 2 _
a) 1X="1-25t%, 6) Y =X-COS3X g yzw_5.|ogzx+3
y =arccosbt + 7, X" +2x+1

Y= 5% _ 2arctg(4x + 3x)_



2.

3.

4.

CoctaBbTe ypaBHeHua kacatenbHoii k kpusoit XY =4 s 1ouke Xo =1.

Bblumcaute npubamkerHo Y =V x?+8 npu X = 109 .

. cos4dx -1
Bblumcnute npegen no npasuay Jlonntana lim

e 1f

AKP No4 « ®HI1: dugppepeHyuanbHoe u uHMezpasnbHoe ucyucaeHue»

1.
2.

HaiiTi 1 1306pa3uTh 061aCTh ONpeaeneHust GyHKIUHH 7 =+1— x2 +/y2 —1

2

Hnst nanHoO# QyHKIMK Z = X + y4 X

1) Haiiti yactHble pou3BoHbIe U AU (HepeHInaibl MepBoro U BTOPOTo MOPSIKOB IS JaHHOH

GyHKIINY.
2) 3anucath NOJNHBIA U depeHua GyHKIUH MEPBOro MOpsIKa.

3) 3amucaTh ypaBHEHHE KacaTeNbHON MIIOCKOCTH M HOPMAJH K JaHHOH (yHKImK B Touke M o0 (0:1),

4) Haiit npon3BojiHyIo B ToYKe M ; B HalpaBJieHUH BEKTOPa | (1,—2), rpaguent pynxmmu z = f(x,y)

B TOUKE M ) M abCONMIOTHYIO BENMYMHY TPAJIMEHTa B TOUKe M (.

3. BBIUHCIUTE PHOTMKEHHO 3HAUEHIE BBIPAKCHIUS 1,042’02 +./2,02

4. Haiiti HanOoJpITiee M HANMEHBIIIEe 3HaUCHNUS QYHKINH Z = X

3438 - 2(x—y)? B obnactu G:

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

5.

0 2y+3
W3MeHUTh TOPSIIOK HHTETPUPOBAHUS B [IOBTOPHOM HHTErpaje: Idy f f(x,y)dx
-4 y-1

AKP Ne5 «CnyuaiiHblie cobbimus»

1.

Mo mulIeHn Npous3BogUTCS TpW BbicTpena. PaccmatpuBatotes cobbitna A, B, C — nonagaHue npwu

nepBom, BTOPOM U TPETbEM BbICTPENAX. YT1o 03HayatloT cobbITUA A+B+ C’ +C ?

. B ypHe 12 wapos. Cpean 3Tux wapos 3 6enbix U 9 yepHbiXx. KakoBa BEPOATHOCTb TOroO, YTO Haydady

BbIHYTbI LWWap OKaxeTca 6enbim?

B paguoctygmm Tpn mnkpodoHa. A KarKaoro ns nepebix ABYX MUKPOPOHOB BEPOATHOCTb TOFO, YTO
OH BK/IOYEH B AaHHbIN MOMEeHT, paBHa 0,45, a ana Tpetbero — 0,9. HaliTn BepOATHOCTb TOrO, YTO B
OAHHbIA MOMEHT BKIOYEHbl 2 MUKPOGOHa.

B npoaarke nmetotcs 6enble M KOpUYHEBBIE AlLA B COOTHOLWEHMM 2:3, npuyem npomnssoactso 60%
6enbix U 71% KOpUUHEBLIX AML, AaTUPYeTCa AHEM, NpeALllecTBYIOWMM AHIO NPOAaXKM, a OCTa/ibHble
Alua gatupylotca bonee paHHMMKM Yncnamu. MNoKynaTenb 3aKasbiBaeT Aiua, AaTUpyemble AHEM,
npeaLwecTByOWMM AHIO NPOAAXKKM, HE3ABUCMMO OT MUX LBeTa. KakoBa BEpOATHOCTb TOro, YTo emy
npoaaayT peleTky 6enbix anu?

. an60p COCTOUT U3 NATU Y308, Ka)-KLI,bIﬁ M3 KOTOpPbIX MOXEeT BbIATM U3 CTpoA B TeyeHuUe roga C

BepoAaTHOCTbIo 0,1. KakoBa BEPOATHOCTb TOrO, YTO B TEYEHME roAa BblMAyT U3 CTPOA POBHO 2 y3na?

MpumepHobie uHOueudyasnbHble domawHue 3adaHusa (M43):

na3 Nel «Mampuybl. Onpedeaumenu. C/IAY»

3adaHue opopmneHo e sude uUHMepaKkMueHo20 mecma e nocobuu



AHuncumos, A. /1., boHaapeHko T.A., KameHesa . A. MaTpuubl. Onpegenmtenn. CUCTEMbI IMHENHbIX
anrebpanyecknx ypasHeHn [IneKTpoHHbI pecypc] : yuebHoe nocobue / MITY. - MarHUTOropcK :
MITY, 2017. - 1 aneKTpoH. ont. auck (CD-ROM). - 336YP. - ISBN 978-5-9967-1000-3

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

na3 Ne2 «lMpumeHeHue npou3sooHoli 0218 uccnedoeaHus hyHKYuii»
3x )
x2+9
2. Moctpoitte rpadmk GyHKLMM C NOMOLLBIO NPOU3BOAHON NepBOro nopaaKka y=—x> —3x* +9x +11.

1. Hahaute npomeXyTKM MOHOTOHHOCTU U 3KCTPEMYMbI GYHKLLUN y=

3. Haigute NpoMesKyTKM BbINYKIOCTU, BOTHYTOCTU U TOUKU nepernba dyHkumm — y =2x — 33/ x> .
3

4. Hamawte acMMNTOTbI M NOCTPOMTE CXEMATUUHO rpadvK GYHKUMK y =

(x +1)?
o x? —3x+3
5. MNposeauTe NonHoe ucciefoBaHue GyHKLUUM 1 NOCTPOITE rpadnk y—= — =27 <,
x-1
6. MpoBeaute noaHoe nccnedoBaHne GpyHKLMM U NOCTPOMTE rpaduk
_Inx
x'

7. Haigute Hambonbliee N HavMeHbLLee 3HaYeHNA GYHKLMK y:8x+i2_15 Ha oTpeske E 2]

U3 Ne3 «HeonpedeneHHblii uHmezpan»

Bblumcantb HeonpeaeneHHble MHTerpasabl

1 x¥x 2 1
Lj(ﬁ_Tﬂ}jx Z'J‘(3+x2_2 x_2—3JdX

3 4 ctg®x—6
3 T 4'IWX
v sm(s—lj
2 4 2x-1
5.Ix(3x +1) dx G.Im

7. lel—exexdx 8. j AX+3 ix,

(x-2)°
o.  [xedx, 10, I%
X(X° +1)
dx dx
11. , 12. _
I\/§+3x+2‘{/§ J.cosxsmsx
13 J' dx

(X+DVx* +2x-1.


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

U3 Ned «OnpedeneHHblii uHmezpan U e20 NPUAOHCEHUA»
2 1 V4

1. J‘(x2 +—)dx. 2. Iln sin xdx
1 X 2

2. Bbluncantb naowagb Gurypol, orpaHUYeHHOM ANHUAMM
1) 3x—y=4, y>=6x

2) r=cos2p, OSgoS%
=2cost
3) {x o y=3(y23).
y =6sint;

3. BbluMCANTb ANMHY AYTM KPUMBOM, 334aHHOM ypaBHEHUEM

1) y=Inx, V3 <x <15,

2) p=3e3(p/4’ —m/2<@p<nx/2
3) x =e'(cost+sint), x/2<t<r.
x =e'(cost —sin?),

4. Bbluncauntb ob6bem Tena, 06pasoBaHHOro BpaLleHMem BOKpyr ocv Oy Gurypbl, orpaHUYeHHoM

rpapuKamm GyHKLMIA x=3—y2, X= y2 +1

nAa3 Ne5 «KpamHeie uHmezpansi»
2

2y
1. Bbl4MCANTL NOBTOPHBIN MHTErpan J-dyJ-(ZX + y)dx.
-2 0

2
3

<

+

1
3
dy | f(x y)dx.

2. U3ameHunTb nopAAOK UHTETPUPOBAHUA B ABOﬁHOM NHTErpane:

e 1)
< [Rt—

2
X

3. Bbl4MCANTb ABOMHOWN MHTErpan ”—2 dxdy, rae D — o6nacTb, orpaHuyeHHaa AMHUAMM
b Y

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

4. BbI4NCANTL TPOWHOI UHTErpan JH(XZ +3y*)dxdydz; R:0<z<3x, x+y<L y>0 nodurype R,
R

OrpaHMHEHHOVI NOBEPXHOCTAMMU.

nAa3 Ne6 «MNepsuyHan 06paboTKa pe3yabTaToB IKCNEePUMEHTa»



[aH cTatucTMueckmin pag (McXxoaHble 3HaYeHUn BeANYNH)

X X X X X
38,4 40,7 30,3 27,3 22
40,2 50,8 28,4 38 32
24,1 38,2 47,6 52,8 19,5
32,5 36 30,3 48 46

25 35,7 30,5 26 27,8
38,1 34,3 48,7 32,5 35,2
16,8 43,8 16,8 57,1 41,6
28,8 35,5 23,9 40 42,5
47,1 45,9 54,3 50,7 32,9
50,1 29,3 60,8 58,6 35,6
30,2 54,2 21,4 40,1 47
36,9 59,8 38,4 34,4 31,4
36,6 32,2 46,8 53,7 28,2

38 52 23,8 42,1 33,7

55 31,2 37,9 43 27,6
16,2 51,2 30,6 23,5 36,8
49,7 32,2 37 32,9 45,5
49,7 30,9 57,6 54 18,6
42,3 41,5 41,9 42,3 25,8
35,7 41,2 34,1 58,8 39,2

HaiTu BbipaxKeHMe SMNUPUYECKOTO pacnpeseneHus X, NocTpouTb rpadpurueckoe oTobpaxkeHue
pacnpegeneHusa. [Ina sToro — cCocTaBUTb TabanLy abCcoNtoTHbIX YacTOT, BapnauMoHHble pag, Tabanuy
«CTaTMCTMYECKan COBOKYMHOCTb U3MEPMMOTO NPU3HAKa».

nAa3 Ne7«4uncnosble XapaKTepPUCTUKU reHepasibHbIX NapameTpoB»

Mo gaHHbIM, NoaydeHHbIM B M3 Ne6, oueHUTe reHepasbHble NapaMeTpbl: HalauTe cpegHee,
Ancnepcuio, cpeaHee KBagpaTUYHOE OTKAOHEHUE, aCUMMETPUIO, IKCLECC, MOAY, MeanaHy. OueHuTte
CTeneHb OTKIOHEHMA SMMNUPUYECKOro pacnpeaeneHns 3Toro U3MEePUMOro NpusHaKka oT HOPMasibHOro
pacnpegeneHus.

[na aToro 3anonHute Ta6m4|_|,y «Pacuert BbI60pO‘-IHbIX OLLEHOK NPU3HaKoB» N NpoBeaunTe pacyeTbl
ncnpaBaeHHbIX OLLeHOK reHepasibHbIX MapamMeTpoB. C,D,EﬂaﬁTe BblBOAbI.



U3 Ne8 «MpoBepKa CTaTUCTUUECKUX TMNOTE3»

Mo aaHHbIM, nonydeHHbIM B U3 N26 1 7, npoBECTU CTAaTUCTUYECKYHO NPOBEPKY CTAaTUCTUYECKOM
rMnoTesbl 0 HOPMAJIbHOM pacnpeseneHUM N3MepPaAemMoro NPU3HaKka no cneayroLmMm KpUTepmuam: a)
cpefHemy KBaapaTUYHOMY OTKIOHEHWIO, 6) pasmaxy BapbMpPOBaHMWS, B) MOKa3aTeNsAM UCNPaABEHHbIX
aCMMMETPUM 1 IKCLecca, r) KpuTepuio MupcoHa 2 (ypoBeHb 3HAYMMOCTM NPUHATL paBHbiM 0.05). B
C/ly4yae NPUHATUA TMNOTE3bl 0 HOPMANbHOCTU pacnpeaeneHma HalTn 4oBepPUTEIbHbIE MHTEPBaAbI ANA
MaTeMaTMYEeCKOro OXKUAaHMA U CpeaHero KBagpaTMYHOro OTKAOHEHUA NpU ypoBHe HagéxHocTm 0.95.

U3 Ne9 «Memod xopd u KacamesnbHbIX peweHUs ypasHeHuli»

O3HAKOMbTECb C METOZAaMM MOJIOBMHHOIO AEe/IEHUA U XOPA, N KaCaTe/IbHbIX PeLLeHMA TPAHCLLEHAEHTHbIX
ypaBHeHU. Pelwnte ypaBHEHWE STUMKU MeTOLaMM C norpewHocTbio e=0,001.

- 2
e =2-x".
U3 Ne10 «HucneHHoe uHmezpuposaHue»

BblumcanTb No Gpopmyne NpsamoyronbHUKoB, CUMMNCOHA U Tpaneuuit uHTerpan. Hainti sHaueHne
NOrpewHoCcTM NOAYYEHHOTO pe3yibTaTa:

4 9
A) Ixzdx, n =10; B) I,/GX—S dx, n=8.
0 1
U3 Ne 11 «MpubauxcéHHoe pewieHue ougghepeHyUanbHbIX ypaBHEeHUl»

HaiiTn npubamxénHoe peluenmne anddepeHumansHoro ypasHenna y — 2xy = 2x2, y(0) =1

nAa3 Ne 12 «Memod HaumMeHbWUX K8adpPamos»

B pe3ynbtate nccneoBaHnA B3aMMOCBA3U OBYX I'IOK333TEIIEV1, nony4dyeHbl cnegyrouwme napbl Yncen:

X | 2 3 4 )

I -

3163 |48 [3.8 |33

e

-
‘h

MeToA0M HaMMeHbLIMX KBAAPATOB HAUTU INHENHYIO GYHKLMIO, KOTOPas Hanayywmnm obpasom
npubAnKaeT amnupuyeckue (onsimHolie) paHHble. CaenaTb YepTexk, Ha KOTOPOM B AEKAPTOBOW

N M.ix. v,
NPAMOYro/IbHOM CUCTEME KOOPAMHAT MOCTPOUTL SKCMEPUMEHTANIbHBIE TOYKM (% 73) v rpaduk
y y=flxi=ax+hb . y
annpoKCMMupytoLLen GyHKLUK . HaiAT cymmy KBaZpaToB OTK/IOHEHMIT MeXay
Fix)

IMNUPUYECKNMU % N TEOPETUHECKMMU 3Ha4YeHNnAMMN.

lpumepHsbie sapuaHmMebl paciemHo-2paguyeckux pabom (PrP):



PrP Nel « peden. HenpepbieHOCMb»

6. HaiauTe npeaenbl pyHKLMIA:

X(x* +2x-1) (x=2)(x* +2x+2)

1) lim 2) lim >
X0 x—-1 X2 X®—5X+6
. X
sin~ - In(1+4x) (3 1 ).
X x= X —16
x-arctgE

7. Vccnepyite GpyHKLMIO Ha HENPEPBLIBHOCTb, BbIACHUTE XapaKTep TOYEK pPa3pbiBa, caenanTe YepTex

rpadmKka dyHKUMK

=, x<]
1 x-1

1) f(x)=8x%, 2) f(x)={(x-1)?, 1<x<3

4, X>3.

PrP Ne2 «lpou3eodHas. BoivucneHue»

1. Haittn nponsBogHble 1 guddepeHLmManbl NepBoro nopsaaka

y_7cosx
x+1’

1)

2) y=(2+5x)" —3c0s7x,
7 .

3) y:§—4x-arcsmx,

4) y=(cosx)¥.

2. Hantn npounssogHyto GyHKLUK, 3a4aHHOM HEABHO

3.HaitTn npounssoaHyto GpyHKLMM, 3a4aHHOM NapaMeTpUYECKn

4. HaiiTn npom3BoAaHble NepBoro nopagKka GyHKUUm

e’ —bxe* —2xy +11=0.

Xx=3cost -5,
y=4t° +5.
22X



PIrP Ne3 «llpou3eodHas ebicuiux nopAaoKos. lpunoxceHus npou3eooHoli»

d? 5 x=3t-t°, .
2/ byHKUMI: ) ) 6) y=5f.
dx y=3t?;

N dy
1. Hangute — n
dx

o 2 o
2. a) Hannwwre ypaBHeHMe KacaTenbHoM K napabone ) = X~ — 4X + 2 BTOuKe Cc abcumccoit

X, = 0. Noctpoiite rpaduk 1 KacaTenbHyto.

6) HanuwinTe ypaBHeHMe KacaTenbHOM K Konsoit X° + Y> —4X+2y —164=0 B ee Touke c

KoopguHatamu (7; 11). MocTpoiiTe KPMBYIO U ee KacaTeslbHY!o.

3. Hal‘/JIAVITe Hanbosblliee U HaMMeHbLLee 3HaYeHUs d)YHKLI,MM Ha 3a4aHHOM OTpe3Ke

f(x)=2x*-6x"-18x+7 xel[-2;2].
1
4. Uccnepyinte GyHKUMIO Y = g x® —2x% nHa 3KCTPEMYM U MOCTPOMNTE ee CXeEMATUYECKUN FpadmK.

(x-1)°

5. MpoBeawnTe NoaHOe UccaefoBaHUe U NOCTpoiTe rpaduKk GyHKUMKN Y = >
X

6. Bblumncaute npegenbl, NCNO/b3yA Npasuao Jlonutana:

2x° —8x* +13x-10

a) lim
) x>2 x3_2x?>+3x—6

6) lim x-In(eX —1).

Xx—>+0

7. 3aBMCUMOCTb nyTn OT BpeMeHU nNpu I'IpﬂMOﬂMHeﬁHOM ABUXEHUN TOYKHN 3a43aETCA YpaBHEHNEM

1

s=—t>+2t?-3,rge S —nytbBM,a t — Bpems B C. BbIMMCAUTE €€ CKOPOCTb 1 YCKOPEHME B

MOMeHT Bpemern t =4cC.

PrP Ne4 «4acmHobie npou3sodHsbie»



m@—xz—yzl

1-\y

2. HaltT1 3HaYeHMA YacTHbIX NPOU3BOAHbIX GYHKUMI B 334aHHOM TOUKE:

1. Haintn obnactb onpegenerHma pyHKkumm  Z =

1

A z=x" (1) B) z=In(Vx+4/y) (L1).

. d% :
3. Haittu 577mm4u=xy+9Mx+y)
X

4. BolumcanTb npubankerto /5-e%% +2,03% .

PrP Ne5 «3kcmpemym ®HI1»

1. HaitTvt akcTpeMymbl GyHKUmMM  Z = X° + 2y2 —4X -6y +2.

Inx In
2. Hal'Tn nponsBogHyto dyHKUMN 7 = —— _ny B HanpaB/eHMn BeKTopa (1;1).

Yy X

3. Mpu Kaknx k>0  rpagueHT dyHKuum Z = (ZX + ky)2 nepneHaUKynapeH npamon X +Yy =2.?
4. HaiATn aKcTpemanbHoe 3HaueHue GyHKuumM Z = 2X+ Y — y2 —X? npuycnosun X+ 2y =1.

5. HaliTn Hambonbliee 3HaYeHe QYHKLMK:

>0
A) Z=Xx-2y+5 y>0 B) z:m@2+yﬂ
X+y<L
X+2y<1
x>0
y > 0.

PrP Ne6 «O6bIKHOBeHHble dughdhepeHyuanbHble YypasHeHUs nepeo2o NopsaoKa»



Haiitu oOmmii wHTErpan win odmee pemeHue auddepeHImaibHOro ypaBHEHU S TIEPBOTO
nopsizika (B mpuMepax ), 1) peluTh 3aaauy Komim):

2 _ 2
1) VAa—x’y'+xy? +x=0, 2) 20xdx—3ydy=3x’ydy—5xy’dx, 3) y'=" Zerf)(yGX?y
'—yCcosXx =sin 2x "+y=xy’
4) y' -y 5 Xy +Yy =Xy , 6) lzdx_LﬂdyzO
y(0) =1 y@®) =1 X

PrP Ne7 «/IHAY ebicwiux nopadkKose ¢ NOCMOAHHbIMU Ko3ghdpuyueHmamu. Cucmemoi Y »

1. Haiitu o6mmiee perenue nuddepeHInaibHOr0 ypaBHEHUS:

1) y"xInx=y",2) @+x°)y"+2xy’' =12x>.

y" =2sin® ycosy
T

y@) =5 =1

3. Haiitu oGmee pernenue muddepeHInaIb-HOT0 YpaBHEHUS (B IPUMEPE )  PEIIUTh 3a/1a9y
Kommn):

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

2. Haiitu permenwne 3amaun Komm:

3) y" —4y" +5y' =6x* +2x-5, 4) y""+2y" -3y =(8x+6)e*,
5) y'—4y' +4y=e*(cosx+3sinX), 6) y" —64y’ =128cos8x —64e®*,
y'"+y=1/sinx
{y(;z/Z) =1,y'(n12)=x12

PrP Ne8 «Teopus seposmHocmeii»

1. TIpouzBoauTcs 5 BBICTPEIIOB MO pe3epByapy C FOPIOYUM, IPUUYEM pe3epByap Mocje MepBoro
MOTAa/IaHUs B HETO BOCILIAMEHSIETCS, a IOCIIe BTOPOTO MOMalaHus B HEro — B3PhIBAETCA.
BeposTHOCTh NONIaanus B pe3epByap Npu KaxxaoM BeicTpene paBHa 0,3. Haiitu
BEPOSITHOCTH TOTO, UTO pe3epByap Oy/eT MO0 KEH, HO HE B30OPBETCS.

2. B cembe Tpoe neTeil: 2 ManbuuKa U AeBoYKa. JleTu urparot Ha KyxHe. BeposiTHOCTh TOTO,
YTO MaJbUMKH Pa300bIOT MOCYAy cooTBeTcTBeHHO paBHa 0,7 u 0,8, a mst neBouku — 0,4.
Haiitu BepossTHOCTH TOTO, YTO TIOCYy/Ia OyIeT pa3ouTa.

3. Cama nmomajaeT B MUILIEHb IIPH OJHOM BbICTpelie ¢ BeposiTHOCThIo 0,8, Mara — ¢
BeposaTHOcThIO 0,7, a [1ama — ¢ BepositTHOCTHhIO 0,75. Cara BeicTpenui 2 pasza, Marma — 3
pasa, [Tama — 1 pa3, mocine yero B MUIIEHH ObUIO OOHApYkKeHO 0/1HO oTBepcTHe. KakoBa
BEPOSITHOCTh TOTO, YTO B MMILIEHb NIonana Mama?

4. Pa3pbiB CBA3XM NPOUCXOAUT B OAHOM W3 3BeHbeB TenedpoHHoro Kabena. MoHTEp
nocnenoBaTe/ibHO NPOBEPAET 3BeHbs, O0OHapy:KMBas mecTo paspbiBa. CocTaBuTb  pag,
pacnpegeneHus uucna o6cnenoBaHHbIX 3BEHbEB, €CAM  BEepoATHOCTb paspbiBa  AAaA
KayOoro 3BeHa MOCTOAHHA W paBHa p.

5. 3agaH psag  pacnpefeneHvs  OMCKPETHOW  CAyYalHOW  BeNuuuHbl X

X |1 2 3 4 5 6




P 1003|015 (020 |035 |015 |?

MocTpouUTb MHOrOyrofibHMK pacnpegeneHus. Onpegenntb GyHKUUIO  pacnipeaeneHuns

. m
M noctpoutb €€ rpaduK. BblMMCANTD MaTeMaATUYECKOE OXUOaHWE X, aucnepcuio

D[X] |

o
, CPeAHee KBaApaTW4ECKOE OTKIOHEHME X W BEPOATHOCTb
P(m, —o, < X <m, +0,).

6. 3apgaHa ¢yHKUMA pacnpedeneHna  CAy4anmHoOU BeauunHbl X
0, X<3,

F(x) = %(—x3 +12x% —45x +54), 3<x<5,

1 X >5,

HallTu nnoTHocTb pacnpegeneHusa. MocTpouTb  rpaduKku GyHKLMM U MJIOTHOCTU
pacnpegeneHus. BblUMCAMTL MaTemaTMyeckoe OXUOaHUEe, OUCMEepCuo UM BepPOATHOCTb

P(X € (0, 4)).

7. B T1abnvmue npueeaéH 3aKoH pacnpedeneHus  BePOATHOCTEN CUCTEMbl  CydalHbIX
BeanunH (X, Y)

X

y T 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
HanTtu: KoadPpuuMeHT «a»; MaTeMaTMYeCKMe  OXuaaHua Y ancnepenm o,

7

v
KoapduumeHt Koppenaumm 1.



[MPUJIOXEHUE 2

OIIEHOYHBIE CPEJICTBA JJI51 TIPOBEJEHUS TPOMEKYTOYHOMN ATTECTAILIUA

a) MnaHupyemble pesynbTatbl 06yueHUA M OLLEHOUYHbIE CPeACTBa ONA NPOBeaeHNA NPOMEXYTOUHOM aTTecTauum:

CTPYKTYpHbIN
anemeHT
KomneTeHLMu

NHaukaTop
OOCTUXKeHUA
KoMneTeHuMun

OueHouHble cpeacTsa

OMMK-1: Cnoco6eH cTaBUTb U peLlaTb MHXKEHEpPHble U Hay4YHO-TeXHUYeCKMe 3a8aum B chepe cBoen NpodeccMoHaNbHOM AeATe/IbHOCTA U HOBbIX
MEXANCUMNIMHAPHDIX HAaNPaB/iIeHWM C UCMNOJIb30BAaHMEM eCTeCTBEHHOHAYYHbIX, MaTeMAaTUUYECKUX U TEXHONIOTUYECKMX Moenen;

OnK-1.1

Mcnonb3yeT 3aKoHbI
N MeToAbl
MaTeMaTUKM,
€CTecTBEHHbIX HayK
npwv peweHun
npodeccroHanbHbIX
3aja4

O6uwan TeopeTUYECKan NOArOTOBKA
CTyaeHT JoNKeEH 3HATb
- OCHOBHbI€ NOHATUSA IMHENHOW U BEKTOPHOM anrebpbl U aHaNUTUYECKOM reoMeTPUn

- OCHOBHbIE NONOKEHNA TEOPUN NPESENOB U HEMPEPLIBHBLIX GYHKLMN, rpadunKM OCHOBHbIX 31eMeHTapHbIX QYHKLUIA U UX
CBOWCTBA, OCHOBbI YNC/IEHHOTO PeLeHUs TPAHCLEHAEHTHbIX ypaBHEHWM,

- OCHOBHblE TEOpPEMDbI p,Md)d>epeHumaanoro N UHTErpaabHOro ncHncneHuma d)yHKLI,MVI OAHOVI N HECKOJIbKUX NMepeMeHHbIX,
meToapbl p,md)d)epeHumaanoro ncyncneHmnAa nccnengoBaHuA d)yHKLI,MVI, OCHOBbI YHNC/NNEHHbBIX METOA0B BblYNCNEHUA
onpegeneHHbIX UHTErpanos,

- OCHOBHbI€e TUMbl 06bIKHOBEHHbIX ,D,M(I)(I)epeHLI,ME]J'IbeIX ypaBHEHMVI N MeToabl NX peleHunn,

- OCHOBHbIE NOHATNA TEOPUN BepOﬂTHOCTeﬁ N MaTeEMaTUYECKOMN CTAaTUCTUKMU




CTPYKTYpHbIi
anemeHT
KOMMNeTeHL MM

NHanKaTop
OOCTUXEeHUA
KomneteHuun

OueHou4Hble cpeacTsa

TeopeTuueckme BONpocbl ANs 3K3ameHa

WO N EWNR

R
= o

[ =Y
A WN

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

OnpefenvTenu, Ux CBOMCTBa, BblYUCIEHME.

MaTpuupl, LENCTBUA HaL HUMM.

CucTeMbl IMHENHBIX YpaBHeHUM. MaTpuyHas 3anuce ux. NMpasuno Kpamepa.

PelweHne cuctem MHENHbIX YPaBHEHWUI NPY NOMOLM 06paTHOM MaTPULbI.

MeTop, Naycca peleHnsa NPoM3BObHbIX CUCTEM YPABHEHWIA.

dyHKumA. Cnocobbl 3agaHuA. Obnactb onpeaeneHns. OCHOBHbIE 3eMeHTapHble GYHKUUK, UX CBOMCTBA, rpaduKu.
MocneposaTtenbHocTb. OCHOBHbIE cBOWCTBA. Mpeaen nocnefoBaTeIbHOCTY.

BeckoHeYHO Masnble Nocnea0BaTENbHOCTU U UX CBOMCTBA.

Teopembl 0 Npegene nocnes0BaTeNbHOCTU.

Mpeaen dyHKLMKM B TouKe. MNpeanen GyHKLUMM B BECKOHEYHOCTH.

BeckoHe4YHo masible M HeCKOHeYHO bonblune GYHKLNK, CBA3b MeXAy HUMK. CBOMCTBA BECKOHEYHO MasbiX GYHKUMA.

. Teopembl 0 npesenax. PackpbiTMe HeonpeaeeHHOCTEN.
. 3ameyvaTesibHble Npeaensi.
. CpaBHeHWe 6eCKOHEeYHO ManbixX GYHKLMI. IKBMBANEHTHbIE BECKOHEYHO Masble GYHKLMMU U OCHOBHbIE TEOPEMBI O HUX. [prMeHeHMe K

BbIYMC/IEHUIO NPEAENOB.

HenpepbiBHOCTb PYHKLMM B TOUKe. OAHOCTOPOHHUE Npesesibl. TOUKM pa3pbiBa U UX Knaccudukaums.

OCHOBHble TeOpeMbl 0 HeNpepbIBHbIX YHKUMUAX. CBOMCTBA QYHKLMIA HEMPEPbIBHBIX HA OTPE3KE.

MpounsBoaHasa GyHKUUU, ee FeOMETPUYECKUI N GU3UYECKUIA CMbICST.

YpaBHeHMA KacaTe/IbHOW M HOpManu K Kpnsoi. AnddepeHumpyemoctb GyHKUUN B TOUKE.

MpounsBoaHasa CyMMbl, pa3HOCTU, MPOU3BEAEHMA, YAaCTHOTO PyHKLMA. MpoM3BOAHAA CNOXKHOMN 1 06paTHOM GYHKLUNA.
OnddepeHumpoBaHme HEABHbIX M NapaMeTPUYECKU 3aJaHHbIX PyHKLMIA. Jlorapudmmyeckoe guddepeHumpoBaHue.
Mpon3BoAHble BbICLIMX NOPSAAKOB.

AnddepeHuman dyHkumKU. NreomeTtpudecknit cmoica auddepeHumana. OcHoBHble TeopeMbl 0 AnddepeHLManax.
MNpumeHeHne anddepeHumana K NPUBANKEHHbIM BbIYUCIEHUAM.

OcHoBHble TeopeMbl anddepeHLmanbHOro ncumncneHmna: Ponna, arpara n Koww.

Mpasuno J/lonutana.

YcnoBus MOHOTOHHOCTU GYHKLMIA. IKCTpemyMbl GyHKLMIA. Heobxoanmoe 1 foCcTaTouHOE YCI0BUA IKCTPEMYMA OYHKLMMN.
Hanbonbliee n HaMMeHbLIee 3HauYeHNA GYHKLMM HA OTpe3Ke.

BbinyknocTb rpadumka GpyHKUMK. ToukM nepernba. Heobxogmmoe 1 fOCTaTOYHOE YC0BUA TOYEK nepernba.
AcmnTOTbl rpaduKa GyHKLMM.

MepBoobpasHas. HeonpeaeneHHbI MHTErpan u ero CBOMCTBAa. TabanL,a OCHOBHbIX MHTErPaos.
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OCHOBHble MeTOAbl MHTErPUPOBaHUA: 3aMeHa NepeMeHHON U UHTErPUPOBAHUE MO HACTAM.

NHTerpnpoBaHne paumoHaibHbIX GYHKLUNA.

NHTerpMpoBaHMe TPUrOHOMETPUYECKUX PYHKLMNA.

NHTerpnpoBaHne nppaunoHanbHbix GYHKLMIA.

OnpeaeneHHbIN NHTErpan Kak npeaen MHTerpasbHoM CyMMbl, €ro CBOMCTBa.

®opmyna HbtoToHa — JlebHMLa. OCHOBHbIE CBOMCTBA ONPEAENIEHHOIO MHTErpana.

BbluncneHve onpeneneHHoro UHTerpana (3ameHa nepemeHHOM, UHTErpupoBaHue No 4acTam). MHTerpupoBaHMe YETHbIX U HEeYeTHbIX
OYHKUMI B CUMMETPUYHBIX Npeaenax.

Ob6nactb onpegenexHns OHM. Mpeaen, HenpepblBHOCTb. CBOMCTBA PYHKLMIA, HEMPEPbIBHbIX B OrPaHUYEHHON 3aMKHYTOM 06/1acTy.
YacTHble Npon3BOAHbIE NEPBOrO NOPALKA, UX FEOMETPUYECKOE UCTONKOBAHME.

YacTHble NPoOM3BOAHbIE BbICLUMX MOPALKOB.

OnddepeHumpyemocTtsb 1 nonHbIN anddepeHunan pyHKLMK.

MpumeHeHne nonHoro anddepeHumana K NPUBANKEHHbIM BbluMcaeHUAM. AnddepeHumanbl BbICLIMX NOPALKOB.
MpounsBoaHasa CNOXKHON QYHKUMM. .

MHBapuaHTHOCTb Ppopmbl NosHoro anddepeHumana.

OnddepeHumpoBaHme HeABHOM QyHKLUN.

KacaTenbHasa Ni0CKOCTb M HOPMasib K MOBEPXHOCTM.

IKcTpeMym GYHKUUM ABYX NepemeHHbIX. HeobxoamMmoe 1 JoCTaTOYHOE YCN0BME IKCTPEMYMA.

YCNOBHbIM 3KCTPEMYM.

Hanbosnbliee n HaumeHbLLee 3HaYeHUA GYHKLMM B 3aMKHYTOM 061acTu.

OndodepeHumanbHble ypaBHEHUA: OCHOBHbIE NOHATUA. 3a4a4M, NpuBoaALLME K auddepeHUnanbHbiM YPaBHEHUAM.
Teopema CyLLecTBOBAHMA U eANHCTBEHHOCTU pewweHua AnddepeHLManbHOro ypaBHeHUA.

YpaBHeHUA € pa3aenatoWLmMmmnca nepemeHHbIMM.

OpHopogaHble auddepeHumanbHble ypaBHeHUA 1 nopsaaKa.

JInHeWHble ypaBHeHUA. YpaBHeHUA bepHyann.

YpasHeHue B NoNHbIX AnddepeHumanax.

OnododepeHumanbHble ypaBHEHMA BbICLIMX NMOPALKOB: OCHOBHbIE MOHATUA.

YpaBHeHUsA, foNyCcKatoLWme NOHUMKEHNE NOPALKA.

JNnHelHble guddepeHuUManbHble YypaBHEHWUA BbICLIMX MOPAAKOB. JIMHeWHble oAHOpoAHble anddepeHunanbHble ypaBHEHUA 2, N-To
nopAaKOB.

NHTerpuposaHue JIOAY ¢ NoCTOAHHbIMU KO3dPULMEHTaAMMU.

JInHeWHble HeogHopoaHble Y. CTpyKTypa obuiero pewexuna IHAY.

MeToz, Bap1aumMm NPom3BOJIbHbIX MOCTOAHHbIX.
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NHTerpuposaHume JIHOY ¢ nocTosHHbIMKU KO3pPULMEHTaMM M NPABOM YaCTbiO CNeLnanbHOro BUaa.

YucneHHble MeToabl peleHuns anrebpanyeckmx n TPaHCLEHAEHTHbIX YPaBHEHUN.

YucneHHble MeToAbl peLeHnn onpeaeneHHOro MHTerpana.

dnemMeHTbl KOMOWUHATOPUKN: NePECTAHOBKK, Pa3MELLLEHUA, COYETAHUS.

OCHOBHbIE NOHATUA TEOPUM BEPOATHOCTEN: UCMbITAHNE, COObITUE, BEPOSTHOCTb COOLITUA.

LencTens Hag cobbiTuammn. Anrebpa cobbiTuin.

Teopembl CNOXKEHUA U YMHOXEHUA BEPOATHOCTEMN.

dopmyna nonHom BepoaTHocTn. Popmyna Belieca.

MocnepoBaTeIbHOCTb HE3aBUCUMBIX UCMbITaHWI. Popmyna BepHynnu.

CnyyaiiHble BENMYUHBI, UX BUADI.

Pap, pacnpepenenua. PyHKUmMA pacnpeneneHus, ee cBoMcTaa. MN10THOCTb pacnpeseneHuns, CBOMCTBa.

YncnoBble XapaKTEPUCTUKM CYYalHbIX BEIMYMH: MaTEMATUYECKOE OXUOAHME, UCNEPCUA, CpeHee KBaapaTUUYeCcKoe OTKIOHEHNE.
HopmanbHblIi 3aKOH pacnpeaeneHna cay4aliHon BENNYNHDI.

MpeameT MaTeMaTUYeCKOW CTAaTUCTUKWU. [eHepasibHaA COBOKYMHOCTb W BblbOpKa. BapuaumoHHbii paa. MonuroH. Mmctorpamma.
Amnunpuyeckan GyHKLMA pacnpeseneHus.

CTaTUCTMYECKME OLEHKM NapaMeTpPOoB pacnpeseieHNs reHepanbHOM COBOKYMHOCTY.

CraTtcTMyeckan nposepka runotes. Kputepwuii cornacusa. Kputepuit MupcoHa.

lpumepHole npakmuyecKue 3a0aHus 014 3K3aMeHd U 3a4ema:

a)

1. BreraucnauTs onpenenuTeNs:

s _y 1 3 1
; ) |-
EREL A

X1 + 3X2 + X3 = 0
2. Peumrts cucremy ypaBuenuii MerogoM Kpamepa: {—X; + 2X, + 2x3 = —3.
3%, — 2X, + 5%; = —2
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(1 2\ o (5 -2\ .- ‘

3. JlaHbI MaTpHIIBI A—( 7 _3) u B= (3 2 ) Haiinure matpuiy A - B.
4. Jaus Touxu A(—1;—1;0), B(3;1;6) , €(0;1;2), D(6;4; 7). Haiigure:

a) koopunats! Bektopos CA u CB;

6) ckanspuoe npoussenerne CA - CB u yron mexny sexropamu CA u CB;

B) BexTopHoe pomssenenne BD xCD;
r) o6sém mupamunsr ABCD;
e) ypaeHenue npsmoii AC .

5. Boluncaunte npegensi:

i 1+ 4x —x* i 3x - arcsin2x
a) lim ———————; im———-
) x-00x + 3x2% + 2x* ) x—0 sin%x

6. Haiiaute % oA dyHkumm y = arcsinx + e** + (x + 1)(2 — x?).

7. Haiitu Heonpenen€HHBIA MHTETpa:

[ (sindx + coss0)dx, b)Y — 2 ax, ¢ [ (2x+5)-e*d
a) J (sin3x + cos5x)dx, b) g X c)) 2x+5)-e*dx
5. Brlunciauts onpeaeneH bl HHTeTpa
4
1
f dx
x+5

o 1 .
6. BbluMCIUTbL onpeaeneHHbI MHTerpan fo 4x - sin(mx)dx
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7. Haiittn  nnowagb ¢uUrypbl, OrpaHMUYEHHON AuHMAMM: X =4, y? = 4x.

8. Halitn n noctpoutb 06nactb onpeaeneHma GyHKLUMN U = m + (x — y)3.
11. Hantm nonHbld  anddepeHuman PyHKUMM MU YacTHble NPOU3BOAHbLIE  MEPBOro NOpsAKa:
z = 5x%y3 + In(x + 4y).
13. Hanucatb ypaBHeHWe KacaTeIbHOM NAOCKOCTU K NOBEPXHOCTU Z = \/m B Touke (3, 4, 5).
14. UccneoBaTh Ha SKCTpeMyM GyHKUMIO z = x2 — 2xy + 4y3
15. PewwmTe 3agady Kol ansa ypaBHeHWA ¢ pasgensiowpmmmca nepemenHbimmn: — y cos?x dy = (y2 + 1) dx, y(0) = 0.
16. HainguTte obuiee peweHne anddepeHUnanbHOro ypaBHeHNA y'+y =0.

17. Npu gocTaBKe c 3aBoga Ha 6a3y 1000 paaMoONpPUEMHUNKOB, ¥ 55 BbILW /M U3 CTPOA Iamnbl. HanTM BEPOATHOCTbL TOrO, YTO B3ATbIA Hayaauy
npuemHuK ByaeT cnpasHbIM.

19. MATHaALaTb 3K3aMeHaLMOHHbIX 6UNETOB coAiepKaT no 2 BONPOca, KOTOPble He NOBTOPAIOTCA, SIK3aMEHYHOLLIMIACA 3HaeT TONbKO 25
BONPOCOB. HaliT1 BEpOATHOCTb TOrO, YTO 3K3aMeH byaeT caH, eCnu Ana 3TOro A0CTaToOYHO OTBETUTbL Ha ABa BONpoca oaHoro buneTa.

20. MprHMMaeM BEPOATHOCTU POXKAEHUA MasIbuMKa U AEBOYKM paBHbIMWU. Micnonb3ys dopmyny bepHynnm, HailTu BEPOATHOCTb TOFO, YTO
cpeam 10 HOBOPOXKAEHHDbIX 6 OKAXKYTCA Ma/ibYMKaMM.

21. [laH 3aKOH pacnpegeneHns AUCKPETHOM CyYaiHOM BEMYUHDI:

110 | 120 | 130 | 140 | 150
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BbIYNC/IUTb €€ MaTeMaTU4YeCKoe OXnaaHue, AUCNepCcno U cpeaHee KBagpatndyeckoe OTKIOHeHHUe.

22. [laHa ¢yHKUMSA pacnpeseneHmsa HenpepbiBHOW Cy4alnHON BEAUUYUHDBI X

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

Haiti nnoTHOCTb pacnpeaeneHus f(x), noctpouTts ee rpaduK, BEpOATHOCTb MONajaHUsA B 3afaHHbIN HTepsan [0,5; 2].

lpumepHble NpuKaadHblie 3a0a4u U 3a0aHUA

1. BawHA umeet cneaytouyto Gopmy: Ha NPSIMON KPYT/blA YCEYEHHBIM KOHYC C paguycamm ocHoBaHMi 2R (HUKHero) u R (BepxHero) u
BbICOTOM R NocTaBneH uManHAp paamyca R 1 BbicoTbl 2R; Ha uuanHape — noaycoepa paguyca R. BbipasuTb naowwaab S nonepeyHoro
ceyeHuns bawHN KaKk QYHKLUMIO PaCcCTOAHUA X CEYEHUA OT HUMKHErO OCHOBaHUSA KoHyca. MocTpounTb rpadumk dyHKumm S=F(x).

2.HekoTopoe KonnuecTso rasa 3aHnmano npu 20° C 06vém 107 cm?, npu 40° C 06bEMm cTan paBHbIM 114 cm3. CocTaBUTb, MCXOAA M3 3aKOHa
leli-/ltoccaka, PYHKLMIO, BbIpaXKatoLLyto 3aBUCMMOCTb 06béMa rasa V oT TemnepaTtypbl t. Kakos 6yaet 06bém npu 0°?

3. Ucxops n3 3akoHa bonna-MapuoTTa, HalTU GYHKLUMIO, BbIpaXKatoLLyto 3aBUCMMOCTb 06 bEMa rasa oT Aas/ieHua npu t=const, ecan
M3BECTHO, YTO Npu gasneHun B 760 mm Hg 06bEM rasa paseH 2,3 1. HauepTutb rpaduk 3Ton GpyHKUMN.




CTPYKTYpHbIi
anemeHT
KOMMeTeHU MM

NHanKaTop
OOCTUXEeHUA
KomneteHuun

OueHou4Hble cpeacTsa




OnK1.2

MNprumeHaeT n
ncnosb3yet
coBpeMEHHble
MmaTepuansl u
Bn1eMeHTHyto 6asy
Y3108, AeTanen u
NPUBOAOB MaLLUH

Obuwjas meopemuyeckas no02omoeka
CTYAEHT AOMXKEH
- 3HaTb OCHOBHbIE MNOHATUA U3YHaEMON ANCLUMUMANHDI

- 3HAaTb U YMETb MCMNO/Ib30BaTb a/IFOPUTMbI PELLEHMNA TUMOBbLIX 33434 NO N3y4YaeMblM TeOPETUYECKU pa3gesiam

- CaMOCTOATEIbHO U 060CHOBAHO NPUMEHATb MeToAbl AnddepeHLManbHOro McYNCeHNa aaa uccneaoBaHna GyHKLMIN ogHOM
M ABYX NEpeMEHHbIX (B TOM YMCAe Ha SKCTPEMYM, NOBeAeHMe Ha rpaHuLe obnacTn 3agaHua

- BblAB/ATb, CTPOUTb U PELLATb MaTeMaTUHECKME MOo4eN TN NPUKNAOHbIX 3a4a4

- 06cyRaaTb cnocobbl 3pGEKTUBHOINO peLleHmna 3aaa4

lpumepHblie npaKkmuYyecKkue 3a0aHus 015 3K3aMeHa U 3a4yema:

6. BeruucnuTh OMpenenuTenu:

1 3 1
o 5 Fk NG 2L

Xl + 3X2 + X3 = 0
7. Pewmts cucTeMy ypaBHeHui MetogoM Kpamepa: {—X; + 2X, + 2x3 = —3,
3X1 - 2X2 + 5X3 = _2

). Haiinure maTpuiy A - B.

8. JlaHbl MaTpuibl A= (_71 _23) 1 B= (g 2

5. Beluncaunte npegensi:

" 14+ 4x —x* & i 3x - arcsin2x
a) m ————7"—; m-—-—————
) x—00 x + 3x2 + 2x* ) x-0  sin’x

6. Haiigute % oA dyHKkumm y = arcsinx + e** + (x + 1)(2 — x?).

7. HaliTi HeonpenenEéHHbIN MHTETpat:




OonK-1.3

MpumeHaeT meTobl
NPOEKTUPOBAHUA U
pacyeTa geTanei n
Y3108 MaLInH

1 — cosx

a) [ (sin3x + cosSx)dx, b)[ dx, ¢) [ (@2x+5)-e*dx

X — sinx

9. BuuHMCIHTE OHpeZ[eHeHHLIﬁ HUHTErpall

6. BbluMCIUTb OnpeseneHHbl MHTerpan f01 4x - sin(mx)dx
11. Hantm nonHbld  anddepeHuman JyHKUMM MU YacTHble NPOU3BOAHbLIE  MEPBOro NOpsAKa:
z = 5x%y3 + In(x + 4y).
13. HanucaTtb ypaBHeHWe KacaTe/ibHOM NIOCKOCTU K MOBEPXHOCTU Z = \/m B Touke (3, 4, 5).
14. UccneoBaTh Ha SKCTPeMyM GyHKLMIO z = x2 — 2xy + 4y3
15. PewmTe 3agady Kol ansa ypaBHeHWA ¢ pasgensiowpmmmca nepemenHbimmn:  y cos?x dy = (y2 + 1) dx, y(0) = 0.
16. HainguTte obuiee peweHne andodepeHUnanbHOro ypaBHeHNA y'+y =0.

17. Npu goctaBKe c 3aBoga Ha 6a3y 1000 paanonpmueMHUKOB, Y 55 BbiLwIM U3 cTpoA famnbl. HailTM BEPOATHOCTb TOrO, YTO B3ATbIN Haydady
npuemHuK ByaeT cnpasHbIM.

19. MATHaALaTb 3K3aMeHaLMOHHbIX 6UNETOB coAepKaT No 2 BONPOCca, KOTOPble He NOBTOPAIOTCA, SIK3aMEHYHOLLIMIACA 3HAeT TONbKO 25
BONPOCOB. HaliT1 BepOATHOCTb TOrO, YTO 3K3aMeH BbyaeT cAaH, ecin Ana 3TOro A0CTaToYHO OTBETUTb Ha ABa Bonpoca oaHoro bunerta.

20. MprHMMaeM BEPOATHOCTU POXKAEHUA MaZIbu4MKa U AEBOYKM paBHbIMWU. Mcnonb3ys dopmyny bepHynnm, HailTn BEPOATHOCTb TOFO, YTO
cpeam 10 HOBOPOKAEHHbIX 6 OKAXKYTCA MasIbYMKAMMU.

MpumepHsbie npuknadHbie 3a0a4u U 3a0aHUA




[Ipn m3ydyeHnH 3aKOHOB pacceMBaHMS LIPAITHENH B TEOPHU CTPENBOBI TPeOYeTCsl TIOCTPOUTH TpaduK QYHKIUH Y = eAcos’a o
2,71828. BeimonHuth noctpoenue npu A = 2, nasas @ 3Hadenus ot 0 10 90° yepes kaxbie 5°. BoIUMCIEHNs BECTH ¢ TOYHOCTBIO 10
0,01.

Ecnmu Obl mpoliecc paguioakTUBHOTO pacliajia NpOTeKajd PaBHOMEPHO, TO MOJA CKOPOCTBIO pacraja CiiefoBajo Obl MOHMMATh
KOJIMYECTBO BEIIECTBA, PAa3JIOKHMBIIETOCS B E€IWMHMIY BpeMeHH. Ha camom nenme mporecc mpoTekaeT HepaBHOMepHoO. [lath
onpeeNneHe CKOPOCTH paMoOaKTHBHOI'O paciiaia

Koapunmenrtom pactspkeHns: NPYKHHBI HA3bIBAIOT HMPHUPAICHUE SIUHUIBI JIHHBI IPYXHHBI MOJ ACUCTBUEM EMHUYHON CHJIB,
JEUCTBYIOLIEW Ha KaKIbI KBaJpaTHBIA CAHTHUMETpP CeYeHWs NPYXHHBL. [IpM 3TOM mpexanonaraercs MpPOMNOPIHOHAIBHOCTD
pacTshKeHHs JelCTByomeMy yeunto (3akoH ['yka). JlaTe onpezenenue ko3 puimeHTa pacTsukeHus K B ciydae YKIIOHEHHsI OT 3aKOHa
I'yka. (ITycth | — miuHa MpyXUHBL, S — MIOIMAE MOMEPEYHOTo ceueHus, P — pactarusaromias cumau | = @(P) )




CTPYKTYpHbIi NHanKaTop
a/leMeHT LOCTUKEHUA OueHouHble cpeacTBa
KOoMMeTeHuumn KOMMeTeHLUumn
OMNK-1.4 NoHumaeTt TeopeTnyeckune BOnNpochbl ANA IK3amMeHa

KOHCTPYKLMIO

TeXHUYECKOrO 1. TeomeTpuyeckuin BekTop. PasnoxkeHne BekTopa No 6as3mMcHbIM BeKTopam. [lecTBMA Hag BEKTOPaMM B KOOPAUHATHON dopme.

o6beKTa Mo 2. [nvHa BEKTOpa M Yro/l Mexy BEeKTOpamu B KoopAuHaTHOW dopme. CKanapHoe NpousBefeHUe BEKTOPOB M ero CBOMCTBA. YcnoBue

OPTOrOHANIbHOCTM ABYX BEKTOPOB.

HepTexy, 3. BeKTOpHOe npou3BeaeHNe BEKTOPOB M ero CBOMCTBA. [eOMETPUYECKUIA CMbICT BEKTOPHOTO NPOU3BeAeHUS.

AEMOHCTpMpyeT 4. CmellaHHOE NPOM3BeAeHNe BEKTOPOB N ero CBOMCTBA. [eOMETPUUYECKMI CMbIC/ CMELLAHHOTO NMPOU3BEeAEHUSA.

nepBuUYHbIe HaBbIKM | 5.  YpaBHeHWA NPAMOI Ha NJOCKOCTU. YCNOBUA NapaniesibHOCTU U NepneHAMKYAAPHOCTU ABYX MNPAMBbIX.

BbINO/JIHEHUA 6. YpaBHEHMﬂ NNOCKOCTU B NPOCTPaHCTBE.

KOHCTPYKTOPCKOM 7. KpwuBble BTOpoOro nopsjka.

[IOKYMEHTaLWMN Ha 8. TeomeTpuyeckuii cmbicnh gnddepeHumana.
9. MpumeHeHne guddepeHunana K NPUBAUKEHHBIM BbIYUCAEHUAM.

OCHOBE CTAHAAPTOB | 1 MocTpoeHue rpaduka GyHKLUKU C MOMOLLBIO MPOU3BOAHON NEPBOrO U BTOPOTrO NOPAAKOB.

ECKA 11. AcumnToTbl rpaduKa GyHKUMK.
12. FeomeTpuyeckue n G1U3nYecKne NPUNOKEHUA ONPeaeNeHHOro MHTerpana.
13. SkcTpemym OyHKLMKM ABYX NepeMeHHbIX. Heobxoanmoe 1 AOCTaTOuHOE YCI0BUE SKCTPEMYMA.
14. YcnoBHbIM 3KCTPEMYM.
15. Haunbonbluee M HameHbLiee 3Ha4YeHUA GYHKLUKN B 3aMKHYTOM obactu.
16. [BOIMHOIN MHTErpan: OCHOBHbIE MOHATUA U ONpeaeneHus.
17. TeomeTpUUeCKUit N GU3MYECKUI CMbICNT ABOMHOIO MHTErpana.
18. OcHoOBHble CBOWCTBA ABOMHOIO MHTErpana.
19. BbluMcneHve ABOMHOINO MHTErpPana B AEKAaPTOBbIX KOOPANHATAX.
20. MpunoxKeHua ABOMHOro UHTerpana.
21. TpolHOM UHTerpan: OCHOBHbIE NOHATUA, CBOMCTBA.
22. BbluMCNeHWE TPOMHOrO MHTErPasa B AEKAPTOBbIX KOOPAMHATAX.
23. TeoMeTpUYECKUI 1 GUINYECKMI CMbICA, NPUIOXKEHMA TPOMHOIrO UHTErpana.
24. QuddepeHumanbHble ypaBHEHMA: OCHOBHbIE NOHATUA. TEXHUYECKMe 3a4a4n, npusoasawme K anddepeHumanbHbIM yPaBHEHUAM.
25. YucneHHble MeToAbl pelleHun aarebpanyeckmx U TPaHCLEHAEHTHbIX YPaBHEHWUN.
26. YucneHHble MeToAbl PelleHnn onpeaeneHHoro MHTerpana.
27. NpeameT maTeMaTUYEeCKOM CTAaTUCTUKKU. [eHepanbHasa COBOKYMHOCTb M BblGOpKA. BapuaumoHHbl paa. MoauroH. Mmctorpamma.

AmMnunpuyeckan GyHKLMA pacnpeseneHus.

28. CTaTUCTUYECKME OLLEHKM NapaMeTpoB pacnpesnenieHns reHepaabHON COBOKYMHOCTH.
29. CraTucTMyecKkas nposepkKa runoTes. Kputepuin cornacua. Kputepuin MupcoHa.




CTPYKTYpPHbIN UHamKaTop

3NeMeHT JOCTUNKEHMSA OueHouHble cpeacTsa
KOMMETeH MM KOMMeTeHLU MK

MpumepHsbie npakmuveckue 3ada4u u 3a0aHus

1. Hanms Touku A(—1; —1;0), B(3; 1;6) , €(0;1;2), D(6; 4; 7). Haiinure:
a) xoopaunatsl Bektopos CA u CB;
6) ckanspuoe npoussenerne CA - CB u yron mexny sekropamu CA u CB;

B) BEKTOPHOE TIPOU3BEICHUE BD xCD:
T) 00bEM MUPaMHUIBI ABCD:;
¢) ypasuenue npsamoii AC .

7.HaiiT nnowags @Urypbl, OrpaHMuyeHHol suHmamu: x =4, y? = 4x.

8. Haviti n noctpoutsb 0bnactb onpeaeneHna GyHKUUM U = m + (x —y)3.

11. HanmcaTb ypaBHeHMe KacaTeIbHOW NJIOCKOCTU K NOBEPXHOCTU Z = \/m B TouKe (3, 4,5).
14. UccneoBaTb Ha SKCTPEMYM QYHKLMIO Z = x2 — 2xy + 4y3

16. Haigute obLuee peweHne anddepeHUnanbHoro ypaBHeHun y'+y =0.

21. [laH 3aKOH pacnpegeneHns AUCKPETHOM CyYahHOM BEAMYMHDI:

110 | 120 | 130 | 140 | 150
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p: 01|02 |03 |02 |02

BbIYNC/IUTb €€ MaTeMaTU4YeCKoe OXnaaHue, AUCNepCcno U cpeaHee KBagpatndyeckoe OTKIOHeHHUe.

22. [laHa ¢yHKUMSA pacnpeseneHmsa HenpepbiBHOW Cy4alnHON BEAUUYUHDBI X

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

Haiti nnoTHOCTb pacnpeaeneHus f(x), noctpouTts ee rpaduK, BEpOATHOCTb MONajaHUsA B 3afaHHbIN HTepsan [0,5; 2].

TpumepHble NpuKaadHblie 3a0a4u U 3a0aHUSA

3agava 1. 3aBMCMMOCTb NYTU OT BPpEMEHMU NPU NPAMOINHENHOM ABUMKEHUMN TOYKMU 3343ETCA YpaBHEHUEM
1 3 2
S =§t + 2t“ — 3,r4e s — nyTb BM,at — BpeMs B C.

BbluMCNIUTE €€ CKOPOCTb M YCKOPEHUE B MOMEHT BpeMeHu t = 4c.
3agaHue 2. CocTaBbTe a/ifOPUTM pPeLLeHUA TMHENHOIO 04HOPOAHOIO AMddepeHUManbHOro ypaBHEHUSA C MOCTOAHHBIMU KO3GdULMEHTaMMU.

3apanue 3. MNoarotoBbTe 0TBEThI Ha Bonpockl K M3 Ne 7: YTo 3HaUuT OLEeHUTb reHepasibHble NapameTpbl No Bbibopke? ChopmynnpyiTe
onpeaeneHve To4eYHOM oueHKU. OnpeaenmTe CMeLeHHbIE U HECMELLLEHHbIE OL,eHKM reHepasibHbIX NapaMeTpoB. 3anulLmnTe pacyeTHble

dopMy bl A1 CrPYNNMPOBaHHbIX M HECTPYNMMPOBAaHHbIX AaHHbIX: BbIBopouHoro cpeaHero X (yKaXKuTe ero BepOATHOCTHbIN CMbICA);




CTPYKTYpHbIi
anemeHT
KOMMNeTeHL MM

NHanKaTop
OOCTUXEeHUA
KomneteHuun

OueHou4Hble cpeacTsa

BblbopoyHoM ancnepcum Dg. Kak oueHUTb MaTeMaTUYECKOE OXUaaHne No BbIbopoyHoM cpeaHelt? OueHUTe ANCNEPCUIO MO UCMPABAEHHON
auncnepcun. Kaknmm aBnatoTca To4eYHble OLL€HKN MaTeMaTUYECKOro oXXmaaHuna, gucnepcnun U cpeaHero KBaapatuM4HOro OTKIOHEHUA:
cMmeweHHbIMUN nnun HECMELLI.éHHbIMVI?

3apgaua 4. [Ina n3yuyeHuns KoamyecTBeHHoro npusHaka X ©3 reHepasibHOM COBOKYMHOCTM U3B/ieYeHa BbIBopKa Xpyc00, X, obbeman,

MMEIoLAn AaHHOEe CTaTUCTMYECKOe pacnpeaeneHue.
1). MocTpoiTe NOAUIOH YacToT.
2). MocTpoiiTe amnunpuryeckyto GyHKLMIO pacnpeaeneHus.
3). NocTpoiiTe rMcTorpammy OTHOCUTESIbHbIX YacToT.
4). Haingute Bbi6OpoYHOE cpegHee X , BbIBOPOUYHYIO AMCNepCuto DB, BbI6OpPOYHOE CpeaHee KBapaTUYEeCKOe OTKIOHeHe G,
NCMPaBAEHHYIO AUCTIEPCHMI0 S W UCMPABAEHHOE CpeaHee KBaAPaTUYECKOe OTKIOHEHME S .

5). Mpw JaHHOM YpOBHE 3HAYMMOCTM Ol NPOBEpPbLTE NO KPUTEPUIO MMPCOHA rMNoTesy 0 HOPMANbHOM pacnpeseneHn reHepanbHowm
COBOKYMHOCTW.

6). B cnyyae npuHATUA rMNOTE3bl 0 HOPMAJIbHOM pacnpegeneHnm HaVILI,VITe AoBepuTtenbHble MHTEPBAbl AN1A MaTEMATUYECKOTO

OXMAHUA d W CPeAHEro KBaJpaTUYECKOro OTKAOHEHNA G MpW AAaHHOM YPOBHE HagexHocTn Y = 1-a. (Mpunate or = 0,01).

X 9 13 17 21 25 29 33 37

6) Mopaaok npoBeaeHMA NPOMEXKYTOUHONM aTTecTayum, NoKasaTeamn U KPUTEPUN OLLEHUBaAHUA:




MpomesKyTo4YHanA aTTecTaumsa no ancunnamHe « MatemaTmMka» BKIOYAET TeOpeTUYECKMe BONPOChI, NO3BOAAOLWME OLEHUTb YPOBEHb YCBOEHMA 0byYatowmmmnca
3HaHWM, N NPAKTUYECKME 3a4aHUA, BbiABAAIOLWME cTeNeHb CGOPMUPOBAHHOCTU YMEHWUI U BIaAEHUI, NPOBOANTCA B popme 3K3ameHa U B popme 3a4eTa.

3K3aMeH No AaHHOW AMCUMNANHE NPOBOAMTCA B YCTHON hOpMe MO 3K3amMeHaLMOHHbIM BUNETaM, Kaxabl U3 KOTOPbIX BKAOYAET 2 TEOPETUYECKMX BOMpOCca M ABa
NPaKTUYECKUX 3a4aHuA.

MoKasaTtenu n KpuTepun oL,eHUBAHMUA IK3aMeHa:

— Ha OUEHKY KOTINYHO» — O6y‘-|aI-OLIJ,Ml‘/JICFi AEMOHCTPUPYET BbICOKMI YPOBEHDb Cd)OpMMpOBaHHOCTI/I KOMI'IETEHLI,I/IVI, BCECTOPOHHEE, CUCTEMATUYECKOE U I'I'IyﬁOKOE 3HaHune
yqe6Horo maTtepuana, CBO6OAHO BbIMNOJIHAET NPakKTU4YeCkne 3agaHuA, CBO60,CI,HO onepupyetT 3HaHUAMU, YMEHNAMU, NPUMEHAET UX B CUTYaLLUAX MOBbILLIEHHOM
CNIOXKHOCTW.

— Ha OLUEHKY «XOPOoLOo» — 0byyatoWwminca 4eMOHCTPUpPYET CpegHUI YpoBeHb CHOPMUPOBAHHOCTM KOMMETEHLMIA: OCHOBHbIE 3HAHMWSA, YMEHUA OCBOEHbI, HO
[OMYCKaloTCA He3HauYMTeIbHble OWWBKM, HETOYHOCTH, 3aTPYAHEHMSA NPU aHAIMTUYECKMX ONepaLusax, nepeHoce 3HaHUM U YyMeHUIA Ha HOBble, HEeCTaHZ4APTHbIE
CUTyaLmu.

— Ha OLUEHKY «yA0BAETBOPUTE/IbHO» — 0OYYaIOLWMIACA AEMOHCTPUPYET NOPOroBbIl YPOBEHb CHOPMMUPOBAHHOCTM KOMMETEHLMIA: B XOAE KOHTPObHbIX MEPONPUATUIA
[OMYCKatoTCA OWMBKM, NPOABNAETCA OTCYTCTBME OTAE/bHbIX 3HAHWUIA, yMEHWI, HaBbIKOB, 06YYaloLWMINCA UCMbITbIBAET 3HAYUTE/IbHbIE 3aTPYAHEHUA MPU ONEPUPOBAHNUM
3HAHUAMM U YMEHMAMM NPU UX NEPEHOCE Ha HOBbIE CUTYaLUUMN.

— Ha OLLEHKY KHEeYAO0BNeTBOPUTENIbHON— 00YYaOLWMIACA EMOHCTPUPYET 3HaHMA He 6onee 20% TeopeTUYECKOro MaTepmnana, AOMYCKAET CyLLECTBEHHbIE OWMOKM, He
MOMKET NoKasaTb MHTENNEKTYA/IbHbIE HABbIKM peLleHnsa NPOCTbIX 33434 UM He MOXKET MOKa3aTb 3HAHMA AaXKe Ha YPOBHe BOCNPOU3BEAEHMA U OO BACHEHUS
MHpOopMaLmn.

llokazamenu u Kpumepuu oyeHUBAHUA 3a4ema:

- ANA caauu 3aYeTa 06y4aloLWmMiAca NoKasbiBaeT CGOpPMMPOBAHHOCTb KomneTeHuml OMNMK-4  no pasgenam 3-ro cemectpa, T.e. NOKa3blBaeT COOTBETCTBYIOWME 3HAHMA
(no KpaliHei mepe, Ha ypoBHe BOCMPON3BeAeHUA U 06bACHEHUA MHPOPMALMM) U MHTENNEKTYa IbHbIE HAaBbIKM PeLIeHNA NpeaoXKeHHbIX B Tabavue n.7a) 3agay;



- 3aYeT He cAaH, ecnn pesynbTat 0byuyeHns He AOCTUIHYT, 06y4aloLMIACA He MOKET NoKa3aTb 3HaHWA Ha YPOBHe BocnpousBeaeHUA U 06bsACHeHMA Hpopmaunm, He
MOXET NOKa3aTb UHTENNEKTYa IbHblE HaBbIKM PELLIEHNA NPOCTbIX 33434



