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PABOYAS ITPOI'PAMMA JUCTIUTIIHHBI (MOJTY.15T)

MATEMATHKA

Hanpagnense noaroroBks (CnenuansHocTs)
23.05.01 HasemHBIC TPAHCTIOPTHO-TEXHONOTHIECKHE CPENICTRA

Haupagsennocts (npodmims/criennanusaiius) nporpamMms!
23.05.01 [o/tbeMAO-TPAHCTIOPTHEIE, CTPOHTENLHEIE, AOPOKHEIC CPEICTBA 1 0GOPYN0BAHHE

Yposens Bricuiero o0pazoBadus - crieuHanuTeT

Dopma obyuenus
OUHas

Hucrurytr/ pakynsrer  MHCTHTYT ecTecTBO3HAHMS 7 CTAHAAP TH3ALMH

Kadeapa IIpuxaannoif MaTeMaTHKN H HHDOPMATHKH
Kype 1,2
Cemectp 1,2,3

Maruntoropek
2021 ron
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PaGouas mnporpamMma cocrasnesa #a ocwose ®IOC BO - cremmanurer no
crenmambHocTH  23.05.01  HaleMmHBle TPAHCMOPTHO-TEXHONOPHYSCKHE cpencTna  (mpuKas
Munobpaayku Pocenn ot 11.08,2020 r. Ne 935) %

-
Pabouas nporpamma pacemotpena u ojobpena Ha 3acesanun xadenpu |lpukaumion
MATEMATHKH B HHpOpPMATHKH -

09.02.2021, nporokon Na § * ;
SR 3an. kadenpon Y 10.A. Masekon

PaGouas nporpamma o106pena Merommsieckol xomucengii MFnC
04.03.2021 r. nporoxon Ne 7

[Ipencenatens ‘,(z(,‘?/' M.10. Mesun

Cornacosano: - : '
3ap. kadeapoit [OpHbIX MAUTHH H Tpaﬂcnopruo-"rcxnonomwomnslexcon
AM. Maxcuron
PaGouas tporpamma cocrasiena: E!
nouent kad®ape [TMuM, kaua. nen nayk I".A. Kamenesa

V :
Peren3ent: %\*
3aB. Kadenpolt OuInKH, KaKa. e, HayK M.B. Apkynuc




JIner akryaamzanuu padodeil mporpaMmsl

PaGouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoOpena uist peanmsarmu B 2022 - 2023
yueOHOM roty Ha 3aceganuu kadenpsl [IpukinanHoit MaTeMaTHKU U HTHPOPMATHKU

[Iporokom or 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, o0CcykieHa 1 oo0peHa uist peanm3armn B 2023 - 2024
yaeOHOM rojiy Ha 3aceqaHuu kageapel [IpukiaaHON MaTeMaTUKH U WH()OPMATUKA

[Iporokomor 20 1. Ne

3aB. kadenpoit I0.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena it peanm3armu B 2024 - 2025
yueOHOM roay Ha 3acenanuu kadenpsl [IpuknagHoit MaTeMaTuKu U HHOOPMATHKA

[IpoTokomor 20 . Ne

3aB. kadenpoit I0.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2025 - 2026
ydaeOHOM roay Ha 3aceqanuu kadenpel [IpuknagHOit MaTeMaTuKu U HHOOPMATHKA

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

Paboyas nmporpamma nepecMoTpeHa, 00CyxieHa 1 o100peHa s peanusaruu B 2026 - 2027
yaeOHOM roay Ha 3aceqanuu kadenpel [IpuknagHOo MaTeMaTuKu U HHOOPMATHKA

[IpoTtokon oT 20 . Ne
3aB. xadenpoit 1O.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 JCSTEIBHOCTH,
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 IPOrpPaMMBI.

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 MPECTAaBICHUE 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), MOTyYEHHbIE TIPH U3YUYCHUH JAaHHOW JUCIUTLINHBI 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 ciaelyromuMI 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 TEXHOJIOTMUECKNUX 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€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh JUCHUIUINHBI cocTaBisieT 14 3adeTHbix enuuul 504 akal. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabora — 166,35 akaj. 4acos:
— aynutopHas — 159 aka. yacos;

— BHeayuTopHas — 7,35 akaJl. 4acos;

— camocCTosTeNbHas pabota — 266,25 akas. 4acos;
— B (hopme npakTrueckoit moarorosku — 0 akas. vac;
— IMOJITOTOBKA K 3K3aMeHy — /1,4 aka. yac

d)opMa aTTeCTaluu - 3K3aM€CH, 3a4€CT

AynuropHast § =
o | wouTakTHas pabora o 5 Dopma TEeKyILEro
=
5 B aKaJ. yacax 3 Bun KOHTPOJISt
Pasnen/ Tema 3 (B axan ) E R . P Kon
S & © | camocToATeNnbHOM |  yCIIeBaeMOCTH U
JIACIUTUTAHBI & S . | xommeTeHmu
@) g £ paboThI MPOMEKYTOUHON
Tex. nab. | mpakr. z9 aTTeCTALIH
3aH. 3aH. (O &
1. Pazgen 1. Jluneiinas anre6pa
- IOATOTOBKA K
HPaKTUIECKOM
p y [IpoBepka
3aHATHIO,
1.1 Omnpenenurenn u - BBITIOJIHEHHE HHAHBALYATHHBIX
' P 2 42,41 | 10,1 3a1anuil,
MaTpHLBI TECTOBBIX JOMAIll-
. KOHCYJIbTalluM O
HUX 3a1aHui Nel
pemenuto /13
«Martputpl.
1 Onpezaenurenn
- IOATOTOBKA K
MNPAKTUIECKOMY IMposepka
1.2 Cucrembl JHHEHHBIX 3aHSTHIO, WH/IMBU/TYaJIbHBIX
anreOpanyecKux 2 2 6 - BBITIOJIHCHHE 3aJlaHui,
ypaBHEHUH TECTOBBIX OMAIll- [ KOHCYAbTALMHU I1O
HUX 3a/1aHuid No2 pemenuto /13
«CJIAVY»
Wroro no pazaeny 4 6/2,41 | 16,1
2. Paznien 2. BektropHas anre0pa
1 aHAIUTHYECKAst TEOMETPHUS
- IOATOTOBKA K
MPAKTHIECKOM
p y [IpoBepka
3aHSATHIO,
. WHIUBUAYaJIbHBIX
2.1 DnemMeHThl BEKTOPHOU 1 2 2 7 - BBIIOJIHEHHE sazanmit
anreOpbl PI'P Nel «Bek- ’
TopHas anre6pa i KOHCYJIbTalluH 1O
pemtenuto PI'P Nel
aHaJMTHYECKast
TEOMETPHSD)




- IOATOTOBKA K

yueOHOM KapThl
«[IpousBomHAD»

MPAKTHIECKOMY
3aHATHIO,
- BBITTOJTHEHUE
PI'P Nel «Bexk- IIposepka
2.2 AHanuTuuecKas TOpHast anredpa U | WHIUBHIYaTbHBIX
TeOMETPHS Ha TNIOCKOCTH U 6/41 16 aHaJUTHYECKast 3aJlaHuil,
B IIPOCTPAHCTBE TEOMETPHSD) KOHCYJIbTAIlUH IO
- cocraBineHue | pemenuto PI'P Nel
yueOHOI KapThl 10
TeMe (KpaTkast
CHCTeMATH3aIHsS
U3y4EHHOI0).
Hroro 1o pasneny 8/41 23
3. Pasmen 3. Bseacuue B
MaTEMaTHYCCKUI aHATN3
- MOAITOTOBKA K
MPAKTHIECKOMY
3aHATHIO,
- BBIMTOJTHEHUE
PT'P Nel «IIpenen. [IpoBepxka
31 Ipenen " HenpepbIBHOCTh. | WHIMBUAYAIBHBIX
HenpepbsIBHOCTh QyHKImu| 1 1221 24 Kommnekcusie 3aJaHUH,
OJIHOM nepeMeHHOI YUCIIay, KOHCYJIbTallu! 110
- COCTaBJIEHUE pewmenuto PI'P
yueOHOI KapThl IO
Teme (KpaTkas
cucTeMaTu3aIus
WU3YUYEHHOTIO0).
Wroro no pazaeny 1221 | 24
4. Paznen 4.
JuddepenumansHoe
ucuucieHne (GYHKIUH OJHOU
CamocrosTenbHas
pabora ¢
JUTepaTypou —
KOHCIIEKT pasjena
«3amaun,
NPUBOASIIHIE K
4.1 OcHOBHBIE MOTOKEHUS HOHATHIO
MIPOU3BOAHOI, [IpoBepka
TEOpUH
S hEpEHIHATHHOTO 1 4N 8 - IOATOTOBKA K KOHCIIEKTA.
SR Fp— NPAKTHIECKOMY | KOHCYAbTAIMH IIO
o o 3aHSTHIO, pemrenuto PI'P No2
OJHOM MepeMeHHON
- BEITIOJTHEHUE
PI'P Ne 2
«[IpousBonHas.
Brruucnenuey,
- COCTaBJICHHE




- IOATOTOBKA K

MPAKTHIECKOMY
SAHSTHIO KoHcynpranuu mo
BHHOHHGI;HG peuienuto PI'P Ne2.
ITposepka PT'P Ne 3
PIP Ne 3 DoBEp
«[Ipons-BogHas
4.2 OCHOBHBIE TEOPEMBI «IIpousBogHast
BBICIIIUX MTOPSITKOB.
g epeHIraTEHOT0 BBICIIIUX
IIpunoxenus
WCYUCIICHUS (Depma, TIOPSIJIKOB. N
2 4/21 8 MIPOU3BOAHOI,
Posnuns, Jlarpamxka, Komm). [punoxenus
N . y4deOHas KapTa
Dopmyna Teitnopa. MIPOU3BOAHON,
(IpoexT) 1o Teme —
[IpaBuso Jlonurans. - COCTaBJICHHE
OHOM KapThl Jamura
yie P AKP Ne3
«[IpousBoHasn,
~HOFOTOBKA K «[IpousBogHas»,
. 3ammra PI'P Ne3
KOHTPOJIbHOU
pabote
- MOJITOTOBKA K
MPAKTHICCKOMY
3aHSTHIO,
- BBIMTOJTHEHUE
N3 Ne2 ITposepka N3 Ne2
«IIpumenenue «[Ipume-Henue
MIPOU3BOAHOM 7151 | MPOU3BOIHON ISt
4.3 HUccnenoanue p P
GyHKImii W HOCTpOCHHE UCCIIeIOBAHUS UC-CIICZIOBAHUS
Y P 1 2/21 8 ¢dyHKIMH 1 (yHK1Mi ¥ Ho-
rpakoB TPU MTOMOIIH
N MOCTPOCHUS CTPOCHHS
TIPOM3BOAHOM
rpaduKoB», rpauKoBy,
- cocraBinenue | [IpoBepka yueOHOI
yueOHOI KapThl KapThl
«IpousBonHas
IPY ITOCTPOCHUH
rpaduka
hyHKIU»
Wroro no pazaeny 5 10/611 | 24
HUroro 3a cemectp 18 36/14,41| 87,1 3K3aMEH
5. Pazmen 5. MWurerpanbHoe
ucuucieHne (QYHKIUU OJHOU
TIepEMEHHOM
- IOATOTOBKA K
MPAKTHIECKUM
3aHATHSIM,
N N - BEITIOJTHEHUE
5.1 Heonpenenéuupiii VI3 Ne3 «He - KOHCYJIBTAIMHU 1O
HWHTETpall. IonsTre. - . emrennto V13 Ne3
Urp 4 8/211 |20,15| onpeneneHmHbIi p >
CBOICTBA, NpUMBL U - mposepka 1/13
UHTETpa),
METOJIbI UHTETPUPOBAHUSL. Ne3
- COCTaBJICHHE
yueOHOM KapThl
2 «Merozasl
MHTETPUP OBAHIS»
5.2 Onpenenéuublit - IIOATOTOBKA K
HHTETPAI: TIOHSITHE, MPAKTHIECKUM
CBOIICTBa, TIPUEMBI 3aHATHSIM, - KOHCYJIbTalluH IO
BBIYUCIICHHM. - BeimonHeHne | pemennto M3 Ned,
3 6/41 30
IIpumenenue N3 Ne4 «Omnpe- | - nposepka UJ13
ONpPEAEIEHHOTO NHTErpaa JIeJICHHBIH Ne4
K BBIYMCIICHISIM TUTOMIAeH WHTETPAII 1 €T0
1 00BEMOB. TIPU-TIOKSHUS
Uroro no pazneny 7 14/611 150,15
6. Pasnen 6.
HuddepentmansHoe
HICUHCIICHHE G yHKIIN




- IOAT'OTOBKA K

MPaKTUYECKOMY
3aHATHIO, -
6.1 Tlomatne QyHKUIUK - BBIIIOJIHEHUE | KOHCYJIBbTHPOBAaHUE
HECKOJIbKUX TIEPEMEHHBIX. PI'P Ne4 o pe-menuro PI'P
Huddepernmansaoe 4 8/5,611 | 20 «YacTHble Ne4, PT'P Ne5
WCUHUCIICHHE G yHKIMN MIPOU3BOIHBIE» - IpOBEpKa
JBYX IIEPEMEHHBIX - BBIIIOJIHEHUE BbINoNHEHUs1 PI'P
PI'P Ne5 Ned, PI'P No5
«QKcTpeMyM
OHII»
Hroro 1o pasneny 4 8/5,611 | 20
7. Pazmen 7. OOBIKHOBEHHBIE
JddepeHnanpHbIe
- MOJITOTOBKA K
MPaKTUYECKOMY
7.1 OOBIKHOBEHHBIE 3aHATUIO,
1 depeHIanbHbIe - BBIIIOJIHEHHE -
YpaBHEHUS TIEPBOTO PI'P Ne6 «OOBIK- | KOHCYIbTUPOBAHUE
MOpsiAKa: OCHOBHbBIE HOBeHHbIE [V o pemenuto PI'P
orpe/eNIeHus, BUJIBI 3 6 10 | mepBoro mops- Neé6,
YpaBHEHUH W aIrOpUTMBI Kay, - IpOBEpKa
pelieHui. YpaBHeHus, - COCTaBJICHUE BbInoiHeHus1 PI'P
ceomsmuecs k  OLY yueOHOI KapThl Ne6
[IEpBOTO MOpPsIKA. «J1Y nepsoro
TIOPSIIIKA: TUTIBI U
METO/IbI PELICHUS»
- IOATOTOBKA K
MPAKTUIECKOMY
3aHATHIO, -
- BBIMIOJIHEHUE | KOHCYIbTUPOBAHUE
7.2 OOBIKHOBEHHBIE
PT'P Ne7 «JIHAY | mo pe-menuto PI'P
muddepeHanbHbIe
BBICIIIHX MTOPSIKOB Ne7,
ypaBHEHUS BBICHINX
o C MOCTOSIH-HBIMU - MpOBEpKa
TIOPSIIKOB. Jluneitnsie
o1y METOTBL X ko3 durentamu | BoimonHeHus: PI'P
) N 3 6/21 10 », No7,
pelIeHusl. duznyeckuit o
- COCTaBJIEHHE |- IPOBEpKa yueOHOH
CMBICT  OOBIKHOBEHHOTO .
yueOHOI KapThl kapthl «JIHIY
Qg depeHInanIbHOTO
«JIHAY BbICHINX |BBICHIUX MOPSIKOB C
yYpaBHEHUS BTOPOTO
MIOPSIAKOB C T10- MOCTOSIHHBIMHU
TopsiaKa
CTOSTHHBIMH k03 pureH-Tamu:
KO3 PUIIMEHTAMH | METOBI PEIICHUS
: METOJBI
penIeHus»
Uroro 1o pasueny 6 1221 | 20
HUroro 3a cemectp 17 34/13,611] 90,15 3K3aMEH
8. Paznen 8. Teopust
BEpOSATHOCTEN u
MaTeMaTHYeCKasi CTATUCTUKA
8.1 OneMeHTHI
KOMOWHATOPHUKH.
o KOHCYJIbTHPOBaHUE
CrnyJaiinbie COOBITHS.
o pemrenuto PI'P
OcHOBHbIE TIOHATHSL.
. - TIOATOTOBKA K No§,
Aunrebpa COOBITHH.
MPAKTHIECKOMY - MpoBepKa
Krnaccuaeckoe,
3aHATHIO, BeIoTHeHHS PI'P
reOMETPUYECKOE u 4 8/41 16
CTATHCTHUCCKO® - BBITIOJIHEHHE Ne8
PI'P Ne8 «Teopus - ayIUTOpHAs
OIpe/IeNeHHs .
BeDOSTHOCTH BEPOSTHOCTE» KOHTPOJIBbHAs
p ) pabora AKP Ne 5
Axcromatuka TEeopHuu " "
o Crnyuaiinble
BeposiTHOCTeH. OCHOBHBIE "
COOBITHS

TCOPECMBI KJIACCHYCCKOM




8.2 JuckperHsie u
HETIPEephIBHBIC CITyJaiHbIe

- MOATOTOBKA K | KOHCYIbTUPOBaHHE
BEIIMYMHEL. Psan
IpaKkTU4ecKkoMy | mo pe-menuto PI'P
pacnpenenenus, yHKIHS
3aHATHIO, Ne§,
pacupenencHus u 5 1021 | 20
IUIOTHOCTh Yucnosbie " BRINOJHCHIE - HPOBEPKA
) PI'P Ne8 «Teopus | Beimonuenust PI'P
XapaKTePUCTHKU U 3aKOHBI s
ACTIpEAeeHIS BEPOSATHOCTEH» Ne8
pacripe - 3amuta PI'P Ne8
CIIYYalHbBIX BEJTMIHH
- MMOATOTOBKA K
MPAKTHIECKOMY
3aHATHIO - KOHCYJIBTAIIUH IO
8.3 MareMatnueckas ’ 4 -
CraTHCTHEA: OCHOBHELC - BbINOJIHEHUe | perieHuto M3 Ne6,
’ NJI3 Ne6 Ne7-8
TIOHSITHSL. I'enepanbHas
COBOKYITHOCTh U BBIOOpKa «leprrinas - mposepka MJ13
yi pKa. obpaboTka Ne6, N7, Ne 8
CTaTUCTHYECKUE  OICHKH "
pe3ynbTaToB [lepBrunas
apamMeTpoB
9KCIIEPUMEHTa) obpaboTka
PACHPCACTICHHA. BBITIOJTHEHUE €3yJIbTATOB
Toueunsie " 5 10/4,411( 20 pesy "
N3 Ne7 JKCIepuMeHTa".
WHTEpPBALHBIC  OICHKU. "
«Hucnossle Uucnossie
[oBepurensHbie
XapaKTePUCTHKU | XapaKTEePUCTUKH
WHTEpBAJIBI  JJsI  Tapa-
reHepaTbHbIX reHepaTbHbIX
METpPOB HOPMaJIBHOTO "
apamMeTpoB» napameTpoB",
pacnpenenenusi. Ilonsitue "
o HTCPHSX  TIDOBEDKI - BBIIIOJIHEHHE IIpoBepka
KpHTep POBCp N3 Ne 8 CTaTUCTUYECKUX
CTaTHCTHIECKUX THUITOTE3. " "
TIpoBepka runores".
CTATUCTUYECKHUX
runotes"”
Wroro no pazaeny 14 28/10,4U| 56
9. Pasmen 10. Meronst
BBIYHCIICHUH
- IOATOTOBKA K
MPAKTUIECKOMY
3aHATHIO,
- BBITIOJTHEHUE
W3 Ne 9 «Me-
TOABI XOpA U
KacaTelbHBIX pe-
IHIEHUS - KOHCYJIbTalluH 110
9.1 YwucneHHoe pelIecHHE . Y
YpaBHEHUI» pemenuto U3,
TPaHCLUEHACHTHBIX
ABHCHM MeTozsr - BBITIOJTHEHHE - mposepka 1/13
yp : W3 Ne 10 Ne9
HHCICHHOTO «HucnenHoe nposepka NJ13
WHTETpUpOBaHus. MeToxn 4 8/411 33 poBeP
WHTETPUPOBAHUEH Nel0O
HaVMEHBIINX KBaJpaToB.
- BBITIOJTHEHHE - mposepka 1/13
Uucnennoe pelienne
nuddepeHInaTbHBIX 3 11 Nell,
N «[Ipubmmxénnoe | - mpoepka UJI3
ypaBHEHHI
penieHue Nel2
muddepeHInaIbH
BIX ypaBHEHHIDY,
- BEITIOJTHEHUE
N3 Ne 12
«Meton
HaMMEHBIIUX
KBaJpaToOB)
Hroro no pazgeny 4 8/41 33
Hroro 3a cemectp 18 36/14,41| 89 3a4€T
106/42, |266,2
HUroro no aucuurimHe 53 A 5 9K3aMeH, 3a4eT




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Peanuzanus KOMOETEHTHOCTHOTO MOIX0a MIPEIyCMaTPUBAET UCIIOIB30BAHNE B YI€OHOM
mporecce aKTUBHBIX M HMHTEPAKTUBHBIX (OPM MPOBEIACHUS 3aHATHH B COYETAHHU C
BHEAYAUTOPHOU paboTOi ¢ 1enpio (GOpMUPOBAHMS W PA3BUTHUS MPO(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 OCOOEHHOCTEU
npoeccHOHATBFHON IS TETFHOCTH BBIITYCKHUKOB U MOTpeOHOCTEH paboToaaTeneii.

B nammeit pabote MbI HCTIOIB3YEM CIIEAYIONIEE.

1. Tpaguunonusie oOpa3oBaTenbHble TexHOJOTMH. OpraHuzanus 00pa30BaTEIBLHOTO
mpolecca, HpeanoJiaraeT NpsSIMYK0 TPAaHCISLUUIO 3HAHUM OT IMpernojaBaTeNis K CTYICHTY
(mpenMy1IeCTBEHHO Ha OCHOBE O0BSCHUTENIbHO-UIUTIOCTPATUBHBIX METOI0B 00yueHus ). YueOHas
NeSITeIbHOCTD CTYJIEHTa HOCUT B TAKUX YCIIOBUSX, KaK PaBUJIO, PENIPOYKTUBHBIN XapakTep.

®opMbl y4eOHBIX 3aHATHI:

- uHGOPMAaIMOHHAS JIEKIIUS

- cemuHap (3amura PT'P).

- IPAKTHUYECKOE 3aHTHE, MOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHM U HAaBBIKOB 110
MPEI0KEHHOMY aITOPUTMY.

2. Texuosorum mpoOsIeMHOTO 00ydeHus. OpraHuzainus o0pa30BaTEILHOTO Ipoliecca
IIPEAIoaraeT NoCTaHOBKY IPOOJEMHBIX BOIIPOCOB, CO3/IaHHE YUEOHBIX MPOOIEMHBIX CUTYallUuH
111 CTAMYJIMPOBAHNUS aKTUBHOM MIO3HABATENIbHON ESITEIbHOCTH CTYI€HTOB.

®opMbl yIeOHBIX 3aHATHI:

- TpoOJIeMHas JICKITHSI.

- JIeKIus «BABOeM» (OWHapHas JEeKIUsl) — W3J0KEHHEe MaTepuaia B ¢opme
IMAJIOTUYECKOro OOIIEHUs JBYX CTYAEHTOB (3apaHee MNOJArOTOBUBLIMXCS) 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 KOHCYIbTALMAMU IIPENO1aBaTells) Ha OCHOBE Kelic-MeToa.
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 JIEATEILHOCTh I'PYIIIbI CTYICHTOB, HAIPaBJIEHHYIO Ha BhIPAOOTKY KOHIIETILIUY,
yCTaHOBJIeHHE Iienell W 3aaad, (GOPMYJIUPOBKY OXHIAEMBIX DPE3YyJIbTaTOB, OIpeJesIeHUEe
INPUHLUIIOB U METOJUK PELICHMs MMOCTABJICHHBIX 3a/ad, IUIAHUPOBAaHUE XoJa paboThbl, MOMCK
JOCTYIHBIX U ONTUMAJIBHBIX PECYPCOB, NO3TAMHYIO PeaU3alHIo MJIaHa paboThl, IPE3EHTALUIO
pe3yabTaToB paboThl, X OCMbICIeHHe U pediaekcuto. [Ipumensiercs B OCHOBHOM JUIsl ITepexo/ia
KOMIIETEHIMH Ha YPOBEHb BIIa/ICHUSL.

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

1) UccnenoBarenbCKuii MPOEKT,

2) TBopUeCKHil IPOCKT,

3) HbopMaIMOHHbII TPOEKT.

4. "npopmMalimoHHO-KOMMYHHUKAIIMOHHBIE 00pa3oBaTeIbHbIe TeXHOJIOTUH. Opranu3anus
00pa30BaTeNLHOIO Mpollecca C NMPUMEHEHHUEM CIEHaTU3UPOBAaHHBIX MPOTPAMMHBIX Cpel U
TEXHUYECKUX CpeACTB paboThl ¢ HHPopmanued (MHQOPMALMOHHYIO 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 PE3YJIbTATOB 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 IPOBEAeHU POMEKYTOUYHOMH aTTeCTAMH
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe U HH(OPMANIMOHHOE 0O0ecTiedeHue TUCIIUIITTHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypA:

1. Illunaues B. C. Beicuias matematuka: yueonuk / B.C. [llunayeB. — Mocksa: UHDPA-
M, 2019. — 479 c. — (Bpicmiee oOpazoBanue). — WwWw.dx.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. Teopus BEpOATHOCTEH W MaTeMaTHYEeCKasi CTaTUCTHKA: YueOHoe 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 ynpakKHEHHSX | 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
oakanaspuata / 5. C. Byrpos, C. M. Hukonbckuii. — Mocksa : M3narensctBo FOpaiit, 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. OnpeneneHHblii HHTErpal: METOAUYECKHE YKa3aHUS AT CTYJEHTOB —
Marnutoropck: 'OY BITIO «MI'TY um. I''11. 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 JIa0OpaTOPHBIX pabOT MO MaTeMaTH4ecKou craTtuctuke.- Marautoropck: ['OY
BITO «MI'TVY um. I'.11. Hocosay, 2009 —40 c.

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

7. CaBymikuna H.®. KomOunatopuka. CobsiTre 1 BepossTHOCTh. YacTth |: KomOGunaropu-
Ka. Anre6pa coObrtuii: Meros. ykazanus o AuCHUIUInHE «MaremaTuka yist 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. MnTerpansHoe uicunucienue GyHKIIMUA 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. - MakpooonekT. - ISBN 978-5-59967-1002-7.

r) [IporpamMuoe ob6ecnneuenue u UHTepHeT-pecypcesl:

IIporpaMmmHoOe o0ecnieyeHue

Haunmenosanue 10 Ne norosopa CpOoK JIeHCTBYSI JIULICH3UU
MS Windows 7
Professional(mst J-1227-18 0T 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s J-757-17 ot 27.06.2017 27.07.2018
KJ1aCCOB)
MS Office 2007 Ne 135 ot 17.09.2007 Becepouro
Professional
7Zip cB000THO pacnpoctpansemoe [10 0EeCCPOYHO




IIpodeccuonaiibHbie 02361 JAHHBIX 1 HHPOPMAITMOHHBbIE CIPABOYHbIE CHCTEMBbI
HaszBanue xypca Ccblika
DnektpoHHas 06a3a nmepuoauueckux u3gaanuii East View
Information Services, OO0 «MBUC»
Haunonanshas WH(HOPMAMOHHO-aHATUTHIECKAS
cucreMa — POCCUICKMIM MHIEKC HAy4HOTO IUTUPOBAHUS
(PUHIL)

IMouckosas cucrema Axanemust Google (Google Scholar)|URL: https://scholar.google.ru/

https://dlib.eastview.com/

URL.:
https://elibrary.ru/project_risc.asp

WNudopmanmonnas cucrema - EnquHoe 0OKHO 1ocTyma K

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

denepanbHOE rOCY/IapCTBEHHOE 010 DKETHOE
yupexaenue «Denepanbublil uHCTUTYT pombiiiennoi| URL: http://www1.fips.ru/
COOCTBEHHOCTH»

9 MarepuajibHO-TEXHHYECKOE o0ecreyeHne TUCHUILIHHBI (MOIYJIs1)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOG oOecrieucHue JUCIUITIIMHBI BKJIFOYACT:
MaTepI/IaJ'IBHO-TeXHI/ILIeCKOG oOecrieucHue JUCIUITIIMHBI BKJIFOYACT:

1. Y4eOHbIe ayUTOPUH JUIS IPOBEIACHHS 3aHATHI JICKITMOHHOTO THIIA.

OcHareHre: 10cKa, MyJbTUMEAUMHBIC CPEJICTBA XPAHCHHSI, ITIEPEeIavdr U MPEICTABICHUS
uHpopmanuu

2. VYueOHble ayqUTOPUU ISl TPOBEACHUS MPAKTHUECKUX 3aHATHM, TPYNIOBBIX U
WHIUBUAYAIbHBIX KOHCYIbTALUN, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTaI|H.

OcHarenue: 10cKka, MyJIbTUMEAUMHbBIE CPEICTBA XPaHEHHUs], [Iepelayt U MpeICTaBICHUS
nHpOpMaUKi, KOMIUIEKCOM METOJIMYECKUX pa3paboToK (pa3gaToyHOTo MaTepuaia u
METOANYECKUX YKa3aHU ) M\UJIH KOMIUICKCOM TECTOBBIX 3a/IaHHI TS [TOITOTOBKH U IPOBEICHUS
MIPOMEXKYTOYHBIX U pyOEKHBIX KOHTPOJIEH.

3. Ilomenenus i1 caMOCTOSITETLHON pabOThI 00yJarOLUXCA.

OcHaineHue: nepcoHaibHbie KOMITbIOTEpHI ¢ makeToM MS Office, Beixogom B IHTepHET 1
C JIOCTYIIOM B JIEKTPOHHYIO HH(POPMALIMOHHO-00Pa30BaTeIbHYIO Cpely YHUBEPCUTETA

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

Ocnamenue: llkadpl s xpaHeHus: y4eOHO-METOIUUECKONW JTOKYMEHTAluu, Y4eOHOTO
o0opynoBaHus U y4eOHO-HATISAHBIX TOCOOUIA



Ipunoxenue 1

lMpumepHbie aydumopHble KOHMpobHbie pabomol (AKP):

AKP Nel «Mampuybl. Onpedeaumenu. C/IAY. AHanumuveckas 2eoMmempusn»

1. BbIYHCIUTD ONPEAETUTEIH:

1 3 1
5 2.
2) ’ 0 1 2 o
3 2
3 -2 5

X +3x,+x,=0
2. Pewmmrs cucrem aBHeHUH MeTomoM Kpamepa: —_12.
y yp it pamepa. x4+ 2x, + 2x, = -3

3x, —2x, +5x, =2

3. JlaHbI MaTpUIIBI A=£_1 2J uB= 3 _2). Haiinure matpury A - B.
7 -3 3 2

4. Jlamsi rouxn A(~1-10), B(316), C(0:52), D(6;4;7). Haiimre:

a) KOOpAMHATHI BEKTOPOB 64 u CTB:;

0) cKaJIIpHOE MTPOU3BEIACHUE 64 63 Y YroJI MEXIY BEKTOPaMHU 54 u 63;

_—  —

B) BekTopHoe npoussenenne BD xCD;
r) 06béM nupamuasr ABCD ;
¢) ypasnenue npamoiit AC .

AKP Ne2 «[pedenoi»

1. Boiuncnmte npeaensi:

3 2 _ _ —
L XX, (D34 5. lim 197
x>2 X°—-X—-6 noe o B5XT —x°+11 x>=2 (X + 2)
1., _ S
2. Iing(1—4x)3x 4, Im(l)xcthX 6. Iirlno3X-1

2. iccnepoBathb Ha HenpepbIBHOCTb GYHKLMIO

f(x):{X—SeCﬂu Xx<0
5% ecmu x>0

AKP No3 «[pou3eodHasn»
1. Hanaute nepByto NPpOMN3BOAHYIO OT  QYHKLMIA:
= /1—25t2 _ x> —3x+2
a) 1X=v1 25, 6) Y =X-C0S3X, g y=%—5~logzx+3
y =arccosbt + 7, X" +2x+1

n Y= 5/ _ 2arctg(4x® + 3x)_

2. CocTaBbTe ypaBHeHWA KacaTeNbHol K kpusont XY = 4 g rouke Xy = 1.




3.

4.

Bbluncaute npubamkenHo Y =V x> +8 npu X = 1,09

. cos4x-1
Bbluncnute npegen no npasuay Jlonutana lim

x—0 (e4x _1)2 '

AKP No4 « ®HI1: dugchepeHyuanbHOEe u UHMe2pasibHoe ucqyucaeHue»

1.
2.

HaiiTi 1 1306pasuTh 061aCTh OnpeneneHus QYHKIHN 7 =1— x2 +4/y2 —1

Jinst naHHOM QyHKIMK Z = X2 + y4 —en

1) Haiiti yactHble pou3BoHbIe U AU (HepeHInaibl epBoro U BTOPOTO MOPSIKOB IS JaHHOH

GyHKINY.
2) 3anucath MONHBIA AU depeHran GyHKINH MEPBOro MOPsIKa.

3) 3anucaTh ypaBHEHHE KacaTelbHON MIIOCKOCTH M HOPMAJH K JaHHOH (yHKImu B Touke M o0 (0:1),

4) Haiit npon3BojiHyto B ToYke M ; B HalpaBJieHHH BEKTOPA | (1,—2), rpaguent pynkmmu 7z = f (X, )

B TOUKE M ) M aOCONMIOTHYIO BENMYMHY TPAJMEHTa B TOUKe M (.

3. Berancants npuOmmKEHHO 3HAYEHNE BRIPAKEHUS 1,042’02 +./2,02

4. Haiitin HanOonplee 1 HaUMEHbIIee 3HaYeHUs GYHKIMN Z = Xx

34 y3 —-2(x— y)2 B obnactu G:

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

5.

0 2y+3
W3MeHuTh OPSIIOK HHTETPUPOBAHUS B [IOBTOPHOM HHTErpaje: jdy J f(x,y)dx
-4  y-1

AKP Ne5 «CnyuaiiHblie cobbimus»

1.

Mo mMULIEeHN Npou3BOAUTCS TPW BbicTpena. PaccmatpueatoTcsa cobbitwa A, B, C — nonagaHue npwu

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

. B ypHe 12 wapos. Cpean 3tux wapos 3 6enbix 1 9 yepHbiXx. KakoBa BEpPOATHOCTb TOro, YTO Hayaayy

BbIHYTbIV LWap 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 6enblie M KOPUYHEBBIE AliLA B COOTHOWEHUN 2:3, npuyem npoussoactso 60%
6enbix U 71% KOpUUYHEBLIX AML, AaTUPYeTCs AHEM, NpeALlecTBYOWMM AHIO NPOAaXKu, a OCTa/ibHble
Anua gatupylotca bonee paHHMMKM Yncnamu. MoKynaTenb 3aKasbiBaeT Aiua, AaTUpyemble AHEM,
npeaLwecTByOWMM AHIO NPOAAXKM, HE3ABUCMMO OT MUX LBeTa. KakoBa BepOATHOCTb TOro, 4To 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 rofa BbliMayT U3 CTPOA POBHO 2 y3na?

MpumepHobie uHdueudyasnbHbie domauwHue 3adaHus (MA43):

na3 Nel «Mampuyol. Onpedenumenu. C/IAY»

3adaHue opopmeHo e eude UHMePAKMUBHO20 mecma 6 nocobuu

AHucumos, A. /1., boHaapeHko T.A., KameHesa . A. MaTpuubl. Onpegenntenn. CUCTeMbl TNHENHBIX
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na3 Ne2 «lpumeHeHue npou3soo0Holi 011 uccnedosaHus pyHKyuUii»
3x
x?+9
2. MNoctpoitte rpaduK GyHKLMK C MOMOLLBIO NPOU3BOAHON NepBOro nopagka y=—x*—3x? +9x+11.

1. Haiaute NPOMENKYTKM MOHOTOHHOCTU U SKCTPEMYMbI GYHKLMN  y =

3. HanauTte NpOMEeKYTKM BbINYKIOCTU, BOTHYTOCTU M TOUYKM nepernbda GyHKLumMn  y =2x — 3Ax?.
3

4. Hamawute acMMNTOTbI M NOCTPOMTE CXEMATUYHO rPaduK GYHKUMK y = Xiz .
(x+1)
o x> —3x+3
5. TMpoeauTe NosHoe uccnefoBaHne GpyHKUMKU 1 NOCTponTe rpadmk y=2 2.
x-1

6. [MpoBeauTe NosHoOe UccnesoBaHne GpyHKUMKU N NOCTpoMTe rpadmK
In x

X

7. HaliguTte Hanbonbliee U HaMMeHbLlee 3HaYeHUA GYHKUUN yzgx+i_15 Ha oTpeskKe F 2|
x? 2’

U3 Ne3 «HeonpedeneHHblii UHmez2pan»

Bblumcants HeonpeaeneHHble MHTErpasbl

1 x¥x 2 1
| 1 2. - d
-[ e -“(3+x2 2«/x2—3J X

3. 3 4 4, [S19X =6y
I\/ﬁ_sin(zx_jdx J sin?x
2 4 2x-1

7. lel—exexdx 8. j AX+3 x,

(x-2)°
9. jxe*?’dx, 10. IL
X(x? +1)
dx dx
11. , 12. _
I\/§+3x+2‘{/§ J.cosxsmsx

13 J' dx

(X+DVx* +2x-1.

U3 No4 «OnpedesneHHbIl UHMe2pan u e20 NpusaorHceHUa»
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2 V5
, 1 .
1. !(X +7)dx. 2. !Insm xdx

2. Bbluncantb naowagb GuUrypol, orpaHUYeHHOM ANHUAMM

1) 3x—y=4, y>=6x

2) r=cos2p, OS({)S%
x=2cost,

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

3. BbluMCAUTb AMHY AYTM KPUMBOWM, 33 4aHHOM YpaBHEHUEM

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

2) p=3e* —7/2<p<x/2
3) x =e'(cost+sint), T/2<t< .
x =e'(cost —sin?),

4. Bblumcauntb 06bem Tena, 06pasoBaHHOro BpaLeHnem BoKpyr ocvu Oy Gpurypbl, orpaHUYeHHOM

rpaduKamm GyHKLMIA X:3—y2, X = y2 +1

nAa3 Ne5 «KpamHele uHmezpansi»
2

2y
1. Bbl4MCANTL NOBTOPHbIW MHTErpan IdyI(ZX + y)dX.
2 0

2
Zy+
3

<

1
3
dy | f(x;y)dx.

2. U3ameHunTb nopAAOK UHTETPUPOBAHUA B ,D,BOI\;IHOM UHTErpane:

P — N
< Rt—

2
X
3. BblUMCAUTb ABOMHOW MHTErpan ”—2 dxdy, rae D — o6nacTb, orpaHuyeHHaa AMHUAMM
D

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

4. BbIYMCNWUTb TPOMHOM UHTErpan ”_[(Xz +3y°)dxdydz; R:0<z<3x, x+y<1 y>0 nodurype R,
R

OrpaHMHEHHOVI NOBEPXHOCTAMMU.

nA3 Neé6 «MNepsuyHan 06paboTKa pe3yabTaToB IKCNEPUMEHTa»

[aH cTaTUcTMueckmin pag (McXxoaHble 3HaYeHUS 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

HaitTu BbipaxkeHMe sMNMPUYECKOro pacnpeaeneHus X, nocTponTb rpaduyeckoe otobparkeHue
pacnpegeneHusa. [na sToro — cocTaBuTb Tabanuy abcontoTHbIX YacToT, BapuaLMOHHbIe pag, Tabavuy
«CTaTMCTMYECKan COBOKYMHOCTb U3MEPMMOTO NPU3HAKa».

nAa3 Ne7«4ucnosbie XapaKTepPUCTUKU reHepasbHbIX NapameTpos»

Mo gaHHbIM, NoayYeHHbIM B M3 N26, oLeHUTe reHepanbHble NapameTpbl: HaauTe cpeaHee,
Avcnepcuio, cpeaHee KBagpaTUYHOE OTKNOHEHUWE, aCMMMETPMIO, 3KCLLeCC, Moay, meguaHy. OueHuTe
CTeneHb OTKNIOHEHUA IMMNUPUYECKOrO pacnpeaeneHns 3Toro UsSMEPUMOro NpusHaKka oT HOPMasibHOro
pacnpeaeneHus.

[na atoro 3anonHute Ta6m4|_|,y «Pacuert Bbl60p0‘-IHbIX OLLEHOK NPn3HaKoB» N NpoBeAUTE pPacCyeTbl
ncnpaBaeHHbIX OLLEHOK reHepasibHbIX MapaMeTpoB. Cp,enaﬁTe BblBOAbl.

U3 Ne8 «MpoBepKa CTaTUCTUUECKUX TMNOTE3»



Mo aaHHbIM, nonydYeHHbIM B U3 N26 1 7, NpoBECTM CTAaTUCTUYECKYIO NPOBEPKY CTaTUCTUYECKOM
rMnoTesbl 0 HOPMAJIbHOM pacnpegeneHUM U3MepPAEeMOro NpM3HaKa Mo cieayoWwmm KpuTepusam: a)
cpefHemy KBaapaTUYHOMY OTKIOHEHWUIO, ) pasmaxy BapbMpPOBaHUS, B) MOKa3aTe 1AM UCNPaBAEHHbIX
aCMMMETPUM 1 3KCLecca, r) Kputepuio MupcoHa y* (YypoBeHb 3HAYMMOCTM NPUHATL pasHbiM 0.05). B
Cnly4yae NPUHATUA TMNOTE3bl 0 HOPMANbHOCTU pacnpeneneHns HanTK 40BepPUTE/IbHble MHTEPBAbI ANS
MaTEMaTMYECKOro OXKUAAHMA U CpeaHEero KBagpaTUYHOro OTKAIOHEHUA Npu ypoBHe HagéxHocTn 0.95.

na3 Ne9 «Memod xopd u KacamesnbHbIX peweHUs ypasHeHuii»

O3HAKOMbTECb C METOZAAMM MOJIOBUMHHOIO AE/IEHUA U XOPA, U KaCaTe/IbHbIX PeLl eHUA TPAHCUEHAEHTHbIX
ypaBHeHU. Pelwnte ypaBHEHWE STUMW METOLAaMM C NorpeLllHocTbio e=0,001.

- 2
e =2-x".
na3 Ne10 «HucneHHoe uHmezpuposaHue»

BblumcanTb no popmyne NpsAmoyronbHUKoB, CUMNCOHA U Tpaneuuit uHTerpan. Hainti sHaueHne
NOrpewHoCcTM NOAYYEHHOTO pesyibTaTa:

4 9
A) Ixzdx, n =10; B) I,/GX—S dx, n=8.
0 1

U3 Ne 11 «MpubnuxcéHHoe pewieHue ougghepeHyUANbHbLIX ypasHEeHUl»

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

nAa3 Ne 12 «Memod HaumMeHbWUX K8AOPamMoe»

B pe3ynbtate nccneoBaHnA B3aMMOCBA3U OBYX I'IOK333TEIIEV1, nony4yeHbl cnegyroume napbl HUCen:

X | 2 3 4 )

I -

3163 (48 [3.8 |33

e

-
‘h

MeToA0M HaMMeHbLIMX KBAAPATOB HAUTU INHENHYIO GYHKLMIO, KOTOPas Hanayywmnm obpasom

npubaunskaeT amnupuyeckue (onbimHolie) aaHHblie. CaenaTb YepTex, Ha KOTOPOM B AEKapTOBOW
o M (x40
NPAMOYro/IbHON CUCTEME KOOPAMHAT NOCTPOMTb IKCNEPUMEHTA/IbHbIE TOYKM

y=f(x)=ax+b
Fix)

n rpaduk
annpoKkcummpyoLein GyHKUMM . Hatn cymmy KBagpaToB OTKAOHEHWU MeKaY

IMNUPUYECKNMU % N TEOPETUHECKMMU 3Ha4YeHNnAMMN.

lMpumepHsbie sapuaHmMesl paciemHo-2paguyeckux pabom (PrP):

PrP Nel « lpeden. HenpepbieHocmb »



6. HaliauTe npeaenbl pyHKLMIA:

1) fim X +2x-1) 2) lim $= +2x+2) 3) jim2-Y5-X .
K00 x-1 ’ x—2 x? —5X +6 ' x%3—48+x'
. X 8+15x
sin = - In(1+ 4x) . 3 1 . (5x-1
4) | 2 ; 5) lim| —— ; 6) lim .
) legg— ) X'L‘l(x_4 x2_16j ) xaw[5x+6)

X arctg5
6

7. Wccnepyinte GyHKUMIO Ha HENPEPLIBHOCTb, BbIACHUTE XapaKTep TOYEK paspbiBa, caenanTe yepTex
rpadmKka dyHKUMK

1
-, X <1,
1) f(x)=8x%, 2) f(x)={(x-1)?, 1<x<3,
4, X>3.
PrP Ne2 «[pou3eodHas. BoivucneHue»
1. Haiitn npomssogHbie n anddepeHLmansbl NepBoro nopaaKa
7Cos X
1) y = ,
ox+1
2) y=(2+5x)" —3c0s7x,
7 .
3) y=—-—4x-arcsinx,
3
4) y=(cosx)¥.
2. HaiiTi npon3BoaHyto GpyHKLMM, 3a4aHHON HEABHO e’ —bxe* —2xy +11=0.
y . X =3cost -5,
3.HaitTvt npon3BoaHyto GyHKLMK, 334aHHON NapameTpUYecKn
y=4t> +5.

4. HaiAiTu npon3BoAHble NepBoro nopaaka GyHKunm y=X¢€



PrP Neo3 «llpou3eodHasa ebicuiux nopsAaoKos. punoxceHus npou3seooHoii»

2 =3t-t°,
1. Hangute ﬂ n d”y dYHKUMI: ) X
dx dx?

6)y=5&.
y =3t?;

o 2 o
2. a) Hannwwute ypaBHeHMe KacaTenbHoM k napabone ) = X~ — 4X + 2 BTouKe c abcumccoit

X, = 0. Noctpoiite rpaduk 1 KacaTeNbHYIO.

6) HanuwmTe ypaBHEeHWe KacaTenbHoM K KpuBoit X2 + y2 —4x+2y—-164=0 BeeToukec

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

3. HaﬁAMTe Hanbosbliee N HaUMeHbLLee 3HaYeHus CbYHKLI,MM Ha 3ajaHHOM OTpe3Ke

f(x)=2x>-6x>-18x+7 xe[-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 rpaduk GyHKUMKN Y = >
X

6. Bblumncaute npeagenbl, NCNONAb3yA NpPaBuio Jonutana:

. 2x% —8x% +13x-10
a) lim—; 5 ;
x=2  X°—2X°+3X—6

6) lim x-In(eX —l).

X—>+0

7. 3aBMCMMOCTb NYTK OT BPEMEHM NPU NPAMOIMHENHOM ABUKEHUM TOYKM 334aEeTCA YPaBHEHNEM
1, 2
S= §t +2t°-3,rpe S —nytbBm,a t — Bpems B c. BbluMCUTE €€ CKOPOCTb U YCKOPEHUE B

MOMeHT Bpemern t =4cC.

PIrP Ne4 «4acmHoie npou3eodHbie»

1. HaliT obnactb onpeaeneHma GpyHKLUN =



2. HaltT1 3HaYeHMA YacTHbIX NPOUN3BOAHbIX GYHKUMI B 334aHHOM TOUKE:

1

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

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

4. BblunMcAnTb NPUBANIKEHHO \/5-60’02 +2,03%.

PrP Ne5 «3kcmpemym ®HI1»

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

. Inx Iny
2. HaiiTu npousBoaHyo GyHKUMM Z = —— — —= B HanpasBaeHun BekTopa (1;1).

Yy X

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

5. HaliTn Hambobliee 3HaYeHMe QYHKUMN:

>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 «O6biKHOBeHHbIe dudhdhepeHyuanbHble ypasHeHUs nepeo2o NopsaoKa»

Haiitu o6umii naTerpan win ooee pernieHrne aupGepeHaabHOr0 ypaBHEeHUS IEPBOro
nopsizika (B mpuMepax ), ) pemuTs 3agauy Kommn):



_ X% +2xy -5y’
2x% —6xy

1) V4—x2y +xy? +x=0, 2) 20xdx—3ydy =3x’ydy —5xy’dx, 3) Y’

_xy+1

. 6) Ldx

dy =0.
y@) =1 % Y

r_ —qj 2 ’ — 2
4){y ycosx =sin 2x 5) {xy +y=xy
y(0)=-1

PIrP Ne7 «JIHAY sbicwiux nopadKoe ¢ NoCMoAaHHbIMU Ko3ghgpuyueHnmamu. Cucmemoi 4Y»

1. Haiitu o6mmiee perenue nuddepeHInaibHOr0 ypaBHEHUS:
1) y"xInx=y",2) @+x°)y"+2xy’' =12x>.

y" =2sin® ycosy
yO=",y0=t"

3. Haiitu oGmiee penrenue muddepeHnaIb-HOTO YpaBHEHUS (B IPUMEpPE 1)  PEIINTh 337134y
Kommn):

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

2. Haiftu pemenue 3amaun Komm:

3) ¥ —4y"+5y'=6x"+2x=5, 4) y"'+2y"-3y'=(8x+6)e”,
5) y'—4y'+4y=e*(cosx+3sinXx), 6) y"' —64y' =128cos8x —64e*,
) y"+y=1/sinx
y(z12)=1,y'(x/2)=xl2 "

PrP Ne8 «Teopus sepossmHocmeii»

1. TIpouzBoauTcs 5 BBICTPEIIOB IO pe3epBYapy C FOPIOYUM, IPUUYEM PE3EpBYap Mocie IepBOro
MONA/IaHUs B HETO BOCILIAMEHSIETCS, a IOCIIe BTOPOTO MOMNalaHus B HEro — B3PhIBAETCS.
BeposTHoCTh Monaianus B pe3epByap npu Kax oM Boictpene paBHa 0,3. Halitu
BEPOSITHOCTH TOTO, UTO pe3epByap Oy/IeT MO0 KEH, HO HE B30OPBETCS.

2. B cembe Tpoe neTeil: 2 manbuuka U AeBouka. Jletu urpatot Ha KyxHe. BeposTHOCTh TOTO,
YTO MaJbUUKH Pa300bIOT MOCYAy cooTBeTcTBeHHO paBHa 0,7 u 0,8, a mst neBouku — 0,4.
Haiitu BepossTHOCTH TOTO, YTO TIOCY/a OyIeT pa3ouTa.

3. Cama nmomnajaeT B MUILIEHb IIPH OJHOM BbICTpesie ¢ BeposiTHOCTHIO 0,8, Maia — ¢
BeposATHocThIO 0,7, a [1ama — ¢ BeposiTHOCTBIO 0,75. Cara BeicTpenui 2 pasza, Mara — 3
pasa, [Tama — 1 pa3, mocine yero B MUIIEHH ObUIO OOHApYkeHO 0/1HO oTBepcTHe. KakoBa
BEPOSITHOCTh TOTO, YTO B MUILIEHB Nomnaja Mama?

4. Pa3pblB CBA3WM NPOUCXOAUT B OAHOM W3 3BeHbeB TenepoHHOro Kabena. MoOHTEP
nocnenoBaTe/ibHO NPOBEPAET 3BeHbs, OOHapy:KMBas mecTo paspbiBa. CocTaBuTb  pAag,
pacnpegeneHus uucna o6cnenoBaHHbIX 3BEHbEB, €CANM  BEpOoATHOCTb pas3pbiBa  ANA
KaXXOoro 3BeHa MOCTOAHHA W paBHa p.

5. 3agaH pag  pacnpefeneHus  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
CpefHee KBAaApaTMYECKOE OTKIOHEHWEe X U BEPOATHOCTb
P(m, -0, <X <m, +0o,).

6. 3apgaHa ¢yHKUMA pacnpedeneHua  CayvyaliHOW  BeAMuuHbl X

0, X <3
F(x) = %(—x3 +12x% - 45x +54), 3<x<5,
1, X > 5.

Hantu nnotHoctb pacnpegeneHunsa. [Moctpoutb rpaduku GyHKUMM UM NAOTHOCTU
pacnpeaeneHua. BbluMcanTb  MaTemaTuyeckoe OXWAaHWe, OUCNEPCUI0 U BEPOATHOCTb

P(X € (0, 4)).

7. B T1abnuue npueeaéH 3aKoH pacnpedenieHus BEPOATHOCTEM CUCTEMbl  CyvalHbIX
BeanunH (X, Y)

X

y T2 -1 0 1 2

1 0,01 0,03 0,04 0,14 0,08

2 0,07 0,06 0,04 0,10 0,05

3 0,05 0,03 0,16 0,06 a

m,., m o, ol
Hantu: KoadduumeHT «a»; maTemaTMyeckme  OXKMAAHUA Vs ancnepcnm oy,
r, v

KO3pOUUMEHT Koppensauum



Ipunoxenue 2

a) NnhaHupyemble pesynbTaTbl 06yueHUsA 1 OLLEHOUYHbIE CPeACcTBa ANA NPOBEAEHUA NPOMENKYTOUHOM aTTecTauuu:

CTPYKTYpHbIi
anemeHT
KOMMeTeHu MM

NHanKaTop
OOCTUXEeHUA
KomneteHuun

OueHouHble cpeacTBa

OMMK-1: Cnoco6eH cTaBUTb U peLlaTb UHXKEHEepPHble U HAYYHO-TeXHUYeCKMe 3a8a4um B chepe cBoelt NpodeccMoHaNbHON AeATeNIbHOCTA U HOBbIX
MEXANCUMUNIMHAPHDbIX HAaNPaB/IeHWM C UCMOJIb30BAaHMEM eCTeCTBEHHOHAYYHbIX, MaTeMaTUUYECKUX U TEXHONOTUUYECKMX MOAEeNeN;

OonK-1.1

Mcnonb3yeT 3aKOHbI
M MeToAbl
MaTeMaTUKK,
€CTeCTBEHHbIX HayK
npu peLueHmmn
npodeccmoHanbHbIX
EEVEL]

O6wan TeopeTUYECKan NOArOTOBKA
CTyaeHT JoNKeEH 3HATb
- OCHOBHbI€ NOHATUA IMHENHOW U BEKTOPHOM anrebpbl M aHaNUTUYECKOM reoOMeTPUn

- OCHOBHbIE NONOKEHNA TEOPUN NPESENOB U HEMPEPLIBHBIX GYHKLMM, rpadUKM OCHOBHbIX 3/1EMEHTAPHbIX GYHKLMIA U UX
CBOWCTBA, OCHOBbI YNC/IEHHOTO PeLeHUs TPAHCLEHAEHTHbIX ypaBHEHWM,

- OCHOBHbIE TEOpPEMDbI ,u,md)d)epeHumaanoro N UHTErpaabHOro ncHNCneHmA d)yHI-(LI,Mﬁ O,D,HOD’I N HECKOJIbKUX NMepeMeHHbIX,
MeToabl ,CI,Md)(IDEDEHLI,VIaIIbHOI'O ncyncneHnAa nccnegoBaHuA d)yHKLI,Mﬁ, OCHOBbI YHNCNEHHDbBIX METOA0B BblYUCNEHUA
onpegeneHHbIX UHTErpanos,

- OCHOBHbI€ TUMbl 06bIKHOBEHHbIX ,CI,M(I)(I)EPEHLI,MaJ'IbeIX ypaBHEHMVI N MeToabl NX peweHunn,

- OCHOBHbIE NOHATNA TEOPUN BepOﬂTHOCTEﬁ M MaTeEMaTUYECKOMN CTAaTUCTUKM

TeopeTuueckue BONpocCbl ANA IK3aMeHaA

1. Onpeaenutenu, ux CBOMCTBA, BblYUC/EHME.
2.  Matpuubl, AeACTBMA Hag HUMMN.
3. Cuctembl IMHENHbIX ypaBHEHUA. MaTpuuyHas 3anuck ux. Mpasuao Kpamepa.




CTPYKTYpHbIi
anemeHT
KOMMNeTeHL MM

NHanKaTop
OOCTUXEeHUA
KomneteHuun

OueHou4Hble cpeacTsa

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

PelweHune cnuctem NNMHENHBIX yPaBHEHWUI NPY NOMOLM 06paTHOM MaTPULbI.

MeTop, lNaycca peleHma NPon3BOIbHbIX CUCTEM YPABHEHWNA.

dyHKumA. Cnocobbl 3aaaHma. Obnactb onpeaeneHna. OCHOBHbIe 3/ieMeHTapHble GYHKUMM, UX CBOMCTBA, rpadmKu.
MocneposaTenbHocTb. OCHOBHbIE cBOWCTBA. Mpeaen nocnenoBaTeIbHOCTY.

BeckoHeYHO manble Nocnes0BaTENbHOCTU U UX CBOMCTBA.

Teopembl 0 Npegene nocnesoBaTeNbHOCTU.

Mpeaen ¢yHKUMM B TouKe. MNpeaen yHKLMM B BECKOHEYHOCTH.

BeckoHeYyHo masible M HeCKOHeYHO 6onblune GYHKLUM, CBA3b MeXAY HUMKU. CBOMCTBA BECKOHEYHO MasbIX GYHKUMA.

. Teopemsbl 0 npeaenax. PackpbiTme HeonpeaeneHHOCTeN.
. 3ameyaTenbHble npegensl.
. CpaBHeHWe 6ecKoHeYHO Manbix GYHKLMIA. DKBMBANEHTHbIE BECKOHEYHO Masible PYHKLUN U OCHOBHblE TEOPEMbI O HUX. [IpuMeHeHue K

BbIYMC/IEHUIO NPEAENOB.
HenpepbiBHOCTb PYHKLMM B TOUKe. OAHOCTOPOHHUE Npesesibl. TOYKM pa3pbiBa U UX Knaccudukaums.

OcCHOBHble TeopeMbl 0 HenpepbiBHbIX GYHKLUMAX. CBOMCTBA GYHKLMIA HENPEPbIBHLIX HA OTPE3KE.

MpounsBoaHaa GyHKUUM, ee FeOMETPUYECKNI U GUBUYECKUIA CMbIC.

YpaBHeHMA KacaTe/IbHOM M HOpManu K Kpusoi. AnddepeHumpyemoctb GyHKUUN B TOUKE.

MpounsBoaHas CyMMbl, Pa3HOCTU, MPOU3BEAEHMUSA, YAaCTHOIO GyHKLMN. Mpom3BOAHAA CNOXKHOM M 06paTHOM bYHKLMIA.
OnddepeHumpoBaHMe HeABHbIX M NapaMeTpUYecKn 3aaaHHbIX yHKUMIA. Jlorapudmmyeckoe guddepeHumpoBaHue.
Mpon3BoAHblE BbICLIMX NOPAAKOB.

OnddepeHuman dyHkumK. NreomeTtpudecknit cmoica auddepeHumana. OcHoBHble TeopeMbl 0 AnddepeHLManax.
MpumeHeHne anddepeHumana K NPUBANNKEHHBIM BbIYMCAEHUAM.

OcHoBHble TeopeMbl anddepeHLmanbHoro ncumcaenuna: Ponna, arpaxxa n Koww.

Mpasuno Jlonutana.

YcnoBuA MOHOTOHHOCTU GYHKLMIA. IKCTpemMyMbl GyHKLMIA. Heobxoanmoe 1 foCTaTOuHOE YCI0BUA SKCTPEMYMA OYHKLMMN.
Hanbonblee M HaMMeHbLUee 3HauyeHUA GYHKLMM HA OTPe3Ke.

BoinyknocTb rpadumka GyHKUMK. Touku nepernba. Heobxoanmoe 1 foCTaTOMHOE YCNOBUS TOYEK Nepernba.
AcumnToTbl rpadmKa GyHKUMN.

MNepBoobpasHas. HeonpeaeneHHbI MHTErpan u ero CBOMCTBA. TabamL,a OCHOBHbIX MHTErPanos.

OCHOBHble MEeTOAbl MHTErPUPOBAHUSA: 3aMeHa NepeMeHHOM U MHTErPUPOBaHUE NO YacTAM.

NHTerpnpoBaHne paupmoHabHbIX GYHKLUN.

NHTerpnpoBaHne TPUroHOMETPUYECKUX GYHKLUNA.

MHTerpnpoBaHne nppaunoHanbHbix GYHKLMNA.

OnpeaeneHHbli MHTErpan Kak npesen MHTerpaabHo CyMMbl, ero CBOMCTBaA.




CTPYKTYpPHbIN UHamKaTop
a/leMeHT LOCTUKEHUA OueHouHble cpeacTBa
KOoMMeTeHuumn KOMMeTeHLUumn

36. ®opmyna HbtoToHa — JlelibHMLA. OCHOBHbIE CBOMCTBA ONpeaeeHHOro nHTerpana.

37. BbluMcneHue onpeseneHHoro MHTerpana (3ameHa nepemeHHon, UHTErpupoBaHMe No Yactam). MHTerpMpoBaHMe YeTHbIX U HEYETHbIX
bYHKLUMIA B CUMMETPUYHBIX Npeaenax.

38. O6nactb onpeaenenunsa ®HI. Mpeaen, HenpepblBHOCTb. CBONCTBA QYHKLMIN, HENPEPbLIBHbIX B OrPaHMYEHHOM 3aMKHYTOM 0biacTu.

39. YacTHble Npoun3BOAHbIE NEPBOro NOPALKA, UX FTEOMETPUYECKOEe NCTONKOBaHMeE.

40. YacTHble NPON3BOAHbIE BbICLUMX NOPALKOB.

41. OnddepeHumpyemocTb U noaHbli guddepeHuman GyHKUUN.

42. TMpumeHeHWe noaHoro anddepeHumana kK NpubaAnKeHHbIM BbluMcaeHUaM. AnddepeHumanbl BbICLLIMX NOPALAKOB.

43. Tpoun3BOAHAA CNOKHON PYHKLMUMN. .

44. NHBapuaHTHOCTb dopMbl nosHoro auddepeHumana.

45. QnddepeHumpoBaHmne HeaBHOM QYHKLUK.

46. KacaTenbHas NJIOCKOCTb M HOPMaJib K MOBEPXHOCTH.

47. IKcTpemym OyHKUMKM ABYX NepeMeHHbIX. Heobxoanmoe 1 A0CTaToOuHOE YCA0BUE SKCTPEMYMA.

48. YCNOBHbIN 3KCTPEMYM.

49. Hanbonbluee U HaMmeHbluee 3HaYeHNs GYHKLUM B 3aMKHYTOM 061acTu.

50. AnddepeHumanbHble ypaBHEHWNA: OCHOBHbIE MOHATUA. 3agauun, npusogalme K amddepeHuManbHbIM YPaBHEHUAM.

51. Teopema cyw,ecTBOBaHMA U €AMHCTBEHHOCTU peleHna gubdepeHLManbHOro ypaBHeHUs.

52. YpaBHeHuA ¢ pasgaenaowmmmca nepemeHHbIMA.

53. OaHopogHble anddepeHymanbHble ypaBHeHMA 1 nopsaka.

54. JInHenHble ypaBHeHUA. YpaBHeHUA bepHyanun.

55. YpaBHeHWe B No/HbIX guddepeHumnanax.

56. AnddepeHumanbHble ypaBHEHNA BbICLUMX NOPALKOB: OCHOBHbIE MOHATUS.

57. YpaBHeHusA, gonycKatowme NnoHnxKeHne nopaaka.

58. NuHeliHble anddepeHLManbHble ypaBHEHUA BbICWUMX NOPAAKOB. JIMHelHble ogHopoaHble aAnddepeHuManbHble ypaBHEHUs 2, N-To
nopsaaKoB.

59. WHTerpuposaHue JIOAY c NOCTOAHHbIMU KO3 PULMEHTAMMU.

60. /InHenHble HeogHopoaHble Y. CTpyKTypa obuiero pewenua JIHAY.

61. MeTog BapuaLmun Npon3BO/IbHbIX NOCTOAHHbIX.

62. WHTerpuposaHume JIHAOY c NocTOAHHbIMKU KO3pPULMEHTaMM U NPABOIN YACTbiO CNeLunanbHOro Buaa.

63. YucneHHble MeToAbl peleHmns anrebpanyecknx n TPaHCLEHAEHTHbIX YPaBHEHUN.

64. YucneHHble MeToAbl peLleHnA onpeaeeHHOro uHTerpana.

65. dnemeHTbl KOMBMHATOPUKN: NEPECTAHOBKM, Pa3MeLLEHMA, COUYETAHUA.

66. OCHOBHblE NOHATUSA TEOPUM BEPOATHOCTEMN: UCMbITaHME, COObITUE, BEPOATHOCTb COBLITUA.




CTPYKTYpHbIi
anemeHT
KOMMNeTeHL MM

NHanKaTop
OOCTUXEeHUA
KomneteHuun

OueHou4Hble cpeacTsa

67. Oencrensa Hag cobbiTuammn. Anrebpa cobbiTuit.

68. Teopembl CNOXKEHUA U YMHOMEHUA BEPOATHOCTEN.

69. ®opmyna nonHol BepoaTHocTU. Popmyna beiteca.

70. MocnepoBaTeIbHOCTb HE3ABUCUMbIX UCTbITaHUI. Popmyna BepHynnu.

71. CnyyanHble BEIMYUHDI, UX BUADI.

72. Pap pacnpegenenuns. PyHKUMA pacnpeseneHuns, ee cBOMCTBA. MNOTHOCTb pacnpeaeneHuns, CBOUCTBA.

73. YncnoBble XapaKTePUCTUKM CAYHaHbIX BEIMUYMH: MaTeMaTUYECKOe OXKUaaHWe, AUCNepCus, cpegHee KBaapaTUYeCKoe OTKNOHEHMe.

74. HopmanbHbIi 3aKOH pacnpeaeneHunsa Cay4anHom BeSIMUYNHDI.

75. MNpegmeT maTemaTMYeCKOM CTAaTUCTUKKU. [eHepanbHas COBOKYMHOCTb WM BblbOpKa. BapuauMoHHbIM pag. MonauroH. Fuctorpamma.
Imnupuyeckan GyHKLMA pacnpeaeneHus.

76. CTaTUCTMYECKME OLEHKM NapaMeTpoB pacnpeneneHuns reHepaibHON COBOKYMHOCTMU.

CraTucTmyeckas nposepKa runotes. Kputepuit cornacma. Kputepuii MupcoHa.

lpumepHble npaKkmuYyecKkue 3a0aHusA 018 3K3aMeHa U 3a4ema:

1. BoraucnauTs OnpeneTuTeN:

1 3 1
o 5 Fk VNG 2L

X1 + 3X2 + X3 = 0
2. Peumrs cucremMy ypaBHeHui MerogoM Kpamepa: {—X; + 2X, + 2x3 = —3,
3X1 - 2X2 + 5X3 = _2
_(—-1 2 _(5 -2 . )
3. JlaHbl MATPHUIIBI A—( 7 _3) u B= (3 2 ) Haiinure maTpuiy A - B.
4. Janmei Touku A(—1;—1;0), B(3;1;6) , €(0;1;2), D(6; 4; 7). Halinure:
a) koopauHatsl BektopoB CA u CB;

6) ckanspuoe npousseneane CA - CB u yron mesxny sexropamu CA u CB;




CTPYKTYpHbIi
anemeHT
KOMMeTeHU MM

NHanKaTop
OOCTUXEeHUA
KomneteHuun

OueHou4Hble cpeacTsa

B) BEKTOPHOE [POU3BE/ICHHE BD xCD ;
r) 06ném mupavuasr ABCD ;
e) ypasuenue npsimoii AC .

5. Boluncnaunte npegensit:

. 1+ 4x —x* i 3x - arcsin2x
a) lim —————; m———-
) X x + 3x2 + 2x* ) 0 sin’x

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

7. Haiitu Heonpenen€HHBI HMHTETpalt:

[ (sindx + coss0)dx, b)Y — " ax, ¢ [ (2x+5)-e*d
a) J (sin3x + cos5x)dx, b) g X c)) (2x+5)-e*dx
5. BrlunciauTh onpeaeeHHbIi HHTerpa
4
1
f dx
x+5

o 1 .
6. BbIUMCIUTb ONpesenieHHbIN HTerpan fo 4x - sin(mx)dx

7.HaiiTu nnowame @Urypbl, OrpaHMyeHHoW suHMamu: x =4, y? = 4x.

8. HaitT n noctpoutb 06nacTb onpegeneHna yHKUMM U = /9 — x2 — y2 + (x — y)3.




CTPYKTYpHbIi
anemeHT
KOMMNeTeHL MM

NHanKaTop
OOCTUXEeHUA
KomneteHuun

OueHou4Hble cpeacTsa

11.

13.

14.

15.

16.

17.

Havith nonHbit  anddepeHuman PyHKUMM MU YacTHble NPOU3BOAHbLIE  MEPBOro NOpsAKa:
z = 5x2y3 + In(x + 4y).

HanucaTb ypaBHeHMe KacaTesibHOM NAOCKOCTM K MOBEPXHOCTM Z = {/x2 + y2 B  ToukKe (3, 4, 5).

WccnemoBsaTh Ha SKCTpeMym GyHKUMIO Z = x2 — 2xy + 4y°

PewwuTe 3aaa4y Kowm ana ypaBHEHMA C pasaenaiowmmmnca nepemeHHeimmn: — y cos?x dy = (y% + 1) dx, y(0) = 0.

HananTe obuee pewenune anbdepeHUManbHOro ypaBHEHNA y"+y" ' =0.

Mpu goctaeke ¢ 3aBoaa Ha 6a3y 1000 pagMonprMeMHUKOB, y 55 BbILWAK U3 CTPOA Aamrbl. HaliTW BEPOATHOCTb TOrO, YTO B3SATbIM Haygauy

NPUeMHUK ByaeT UCMPaBHbIM.

19.

MATHagLaTb 9K3aMeHaUMOHHbIX bunetos coepKaTt no 2 BONPOCa, KOTOopble He NOBTOPAIOTCA, 3K3ameHyrou.|,m‘71cn 3HaeT To/IbKo 25

BOMpPOCOB. HalTn BE€POATHOCTb TOro, YTO 3K3aMeH 6yLI,ET COaH, eCan gnAa 3Toro A4oCTaTo4yHO OTBETUTb Ha ABa BOMpPOCa O4HOIo bunerta.

20.

MpUHUMaEeM BEPOATHOCTM POXKAEHNA MasbuMKa U AEeBOYKM PaBHbIMU. Mcnonb3ya dopmyny BepHynau, HalTM BEPOATHOCTb TOFO, YTO

cpeam 10 HOBOPOXKAEHHbIX 6 OKAXKYTCA Ma/ibYMKaMU.

21. [laH 3aKOH pacnpegeneHns AUCKPETHOM CYYaiHOM BEIMYUHDI:

110 | 120 | 130 | 140 | 150

p: 0102 |03 |02 |02

BbIYNCNINTb €€ MaTeMaTU4eCKoe OXXaaHune, gucnepcuto 1 cpeaHee Keagpatnyeckoe OTK/IOHeHUe.

22. laHa ¢yHKUMA pacnpenenieHma HenpepbiBHOW CAy4alnHON BeUUNHbBI X




CTPYKTYpHbIi
anemeHT
KOMMNeTeHL MM

NHanKaTop
OOCTUXEeHUA
KomneteHuun

OueHou4Hble cpeacTsa

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

HaliTn nnoTHOCTb pacnpeaenenus f(x), noctponTb ee rpaduk, BEpoaTHOCTb NonagaHuaA B 3a4aHHbIN HTepBsan [0,5; 2].

TpumepHble NpuKaadHble 3a0a4u U 3a0aHUSA

1. BawHA umeeT cnegytowyro Gopmy: Ha MPSMOI KPYT/bIA YCEYEHHbIN KOHYC C paauycaMu 0CHoBaHMi 2R (HUKHero) n R (BepxHero) u
BbICOTOM R MocTaBneH uManHap paauyca R 1 BbicoTbl 2R; Ha uuanHape — noaycoepa paguyca R. BoipasuTb naowaab S nonepeyHoro
ceyeHun BaLHKM KaK GYHKLMIO PAacCTOAHMA X CEYEHMA OT HUMKHEro OCHOBAHWUSA KoHyca. MNocTponTb rpadmk dyHKumm S=f(x).

2.HekoTopoe KonnuecTso rasa 3aHnmano npu 20° C 06bém 107 cm?, npu 40° C 06bEm cTan pasHbIM 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 faB/eHus npu t=const, ecan
M3BECTHO, YTO Npu AaBneHun B 760 mm Hg 06bEM rasa paseH 2,3 1. HauepTutb rpaduk aTon GpyHKUMK.




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

- CaMOCTOoATENbHO U 060CHOBAHO NPUMEHATb MeToabl AnddepeHLIManbHOro McYUCAeHnsa aNa uccnefoBaHnua GyHKUUIN oOfHOM
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 3¢ GEKTUBHOIO pelleHmn 3a4au

TpumepHble npaKkmuyecKkue 3a0aHus 0215 3K3ameHda U 3a4ema:

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. UccnemoBaTh Ha SKCTpeMyM GyHKUMIO 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. Npwu gocTaBKe c 3aBoga Ha 6a3y 1000 paaMONPUEMHUNKOB, ¥ 55 BbILW /M U3 CTPOA Iamnbl. HanTM BEPOATHOCTb TOrO, YTO B3ATbIA Hayadauy
npuemHuK ByaeT cnpasHbIM.

19. MATHaALaTb 3K3aMeHaLMOHHbIX 6UNETOB coAepyKaT No 2 BONPOCca, KOTOPbIe He NOBTOPAIOTCA, IK3aMeHYIOLMIACA 3HAeT TONbKO 25
BONPOCOB. HaliT1 BEpOATHOCTb TOrO, YTO 3K3aMeH byaeT caH, eCnu ANa 3TOro A40CTaToOYHO OTBETUTbL Ha ABa BONpoca oaHoro buneTa.

20. MprHMMaeM BEPOATHOCTU POXKAEHUA MaZIbu4MKA U AEBOYKM PAaBHbIMWU. Mcnonb3ysa dopmyny BepHyanu, HaUTN BEPOATHOCTb TOFO, YTO
cpeam 10 HOBOPOXKAEHHDbIX 6 OKAXKYTCA MasibYMKaMM.

lpumepHble NPUKaadHblie 3a0a4u U 3a0aHuUA




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

Ecnu OBl mporecc paauoakTUBHOIO paclaja NpOTeKal PaBHOMEPHO, TO IOJ CKOPOCTBIO paclaja CIeA0BaIO Obl MOHUMATh
KOJIMYECTBO BEIECTBA, PA3JIOXKHUBLIErOCs B €IUHMIy BpeMmeHu. Ha camoMm Jene mpouecc NpoTekaeT HepaBHOMepHO. JlaTh
onpeJieJIeHIe CKOPOCTH PAJMOAKTUBHOIO pacnaja

Koapunmenrtom pactspkeHns: NPYKHHBI HA3bIBAIOT HMPHUPAICHUE SIUHUIBI JIHHBI IPYXHHBI MOJ ACUCTBUEM EMHUYHON CHJIB,
JEUCTBYIOLIEW Ha KaKIbI KBaJIpaTHBIM CAaHTHUMETp CeYeHHs NpyxHuHbL. [IpM 3TOM mpearnonaraercs MpONOPIHOHATBHOCTD
pacTsbkeHus AeficTByronieMy ycrinio (3akoH ['yka). JlaTe onpenenenne ko3 huinenTa pacTshkeHus K B cirydae YKIOHEHHsI OT 3aKOHA
I'yka. (ITycth | — miuHa MpYyXUHBL, S — MIOMIAE MOMEPEYHOTo ceueHus, P — pactaruaromiast 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 6as3McHbIM BeKTOpam. [ecTBMA Hag BEKTOPaMM B KOOPAMHATHON dopme.

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

OPTOrOHANIbHOCTM ABYX BEKTOPOB.

HepTexy, 3. BekTOpHOe npou3BeseHNe 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 GyHKLUM C MOMOLLLIO MPOM3BOAHOM NEPBOro U BTOPOro NOPAAKOB.

ECKA 11. AcumnToTbl rpaduKa GyHKUMK.
12. FeomeTpuyeckune n GU3nYECKMe NPUNOKEHUA ONpeseneHHOro MHTerpana.
13. SkcTpemym OyHKLMKM ABYX NepeMeHHbIX. Heobxoanmoe 1 AOCTaTOuHOE YCI0BUE SKCTPEMYMA.
14. YcnoBHbIM 3KCTPEMYM.
15. Haunbonbliee 1 HaMmeHbLiee 3Ha4YeHUA GYHKUUKN B 3aMKHYTOM obactu.
16. [BOIMHOMN 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 TPOMHOIO MHTErPana B AEKAPTOBbIX KOOPANHATAX.
23. TeoMeTpUYECKUI 1 GUINYECKMI CMbICA, NPUIOXKEHMA TPOMHOIrO UHTErpana.
24. QuddepeHumanbHble ypaBHEHUA: OCHOBHbIE NOHATUA. TEXHUYECKME 3a4aum, NpuBoaALLME K anddepeHUmanbHbiM YPaBHEHUAM.
25. YucneHHble MeToAbl pelleHun aarebpanyeckmx U TpaHCLLEHAEHTHbIX YPaBHEHUN.
26. YucneHHble MeToAbl PelleHnn onpeaeneHHoro MHTerpana.
27. MNpeameT maTeMaTUYEeCKOM CTAaTUCTUKKU. [eHepanbHas COBOKYMHOCTb M Bbl6OpKA. BapuaumoHHblM paa. MoauroH. Mctorpamma.

AmMnunpuyeckan GyHKLMA pacnpeseneHus.

28. CTaTUCTUYECKME OLLEHKM NMapamMeTpoB pacnpeaeneHusa reHepasbHON COBOKYNHOCTM.
29. CraTucTMyecKkas nposepkKa runoTes. Kputepuin cornacua. Kputepuin MupcoHa.




CTPYKTYpPHbIN UHamKaTop

3NeMeHT JOCTUNKEHMSA OueHouHble cpeacTsa
KOMMeTeHUUn 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) 006EM MTUPaMHUIBI ABCD:;
¢) ypasuenue npamoit AC .

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

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

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

16. Haigute obLiee peweHne anddepeHUNanbHOro ypaBHeHNs y'+y =0.

21. [laH 3aKOH pacnpegeneHns AUCKPETHOM Cy4YaiHOM BEMYUHDI:

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 dyHKUMA pacnpeaeneHma HenpepbiBHOW CNy4ainHON BeANUYUHDBI 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

3agaua 1. 3aBMCMMOCTb MYTU OT BpEMEHU NPU NPAMOANHENHOM ABUMKEHUMN TOUKMU 3343€TCA YPaBHEHMEM
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 TMHENHOrO 04HOPOAHOro AnddepeHLManbHOro ypaBHEHMA C NOCTOAHHBIMU KO3ddULMEHTaMMU.

3apanue 3. MNoarotoBbTe 0TBEThI HA Bonpockl K M3 Ne 7: YTo 3HauMT OLEHUTb reHepasibHbie MapameTpbl No Bbibopke? Chopmynunpyiite
onpeaeneHve To4eYHOM oLeHKKU. OnpeaennTte CMeLeHHbIE N HECMELLLEHHbIE OLLEeHKM reHepasibHbIX NapameTpoB. 3anuwmTe pacyeTHble

dopMy bl A1 CrPYNNMPOBaHHbIX M HECTPYNMMPOBAaHHbIX AaHHbIX: BbIBopouHoro cpeaHero X (yKaXKuTe ero BepOATHOCTHbIN CMbICA);
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BblbopoyHOM ancnepcum Dg. Kak oLeHNTb MaTeMaTUYECKOE OXKUAaHUe No BbIBOpoUYHON cpeaHei? OueHUTE gUCNEPCUIO NO UCMPaBIEHHOM
auncnepcun. Kaknmm aBnatoTca To4eYHble OLL€EHKN MaTeMaTUYECKOro oXXnaaHuna, agucnepcnun n cpeaHero KBaapatu4HOro OTKIOHEHUA:
cMmeweHHbIMUN nnun HECMELLI.éHHbIMVI?

3apgaua 4. [1na n3yuyeHna KoamyectseHHoro npusHaka X 13 reHepasibHOM COBOKYMHOCTU U3B/eYeHa 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 NPOBEPbLTE MO KPUTEPUIO MMPCOHA rMNoTe3y O HOPMAbHOM pacnpeseneHn reHepanbHowm
COBOKYMHOCTW.

6). B cnyyae npUHATUA rMNOTe3bl 0 HOPMAJIbHOM pacnpeaeneHnm HaVIAVITe AoseputenbHble MHTEPBA/Ibl 414 MaTeMaTUYECKOro

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

X 9 13 17 21 25 29 33 37

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




MpomesKyTo4YHanA aTTecTaumsa no aucunnamHe « MatemaTmka» BK/IOYAET TEOPETUYECKME BOMPOCHI, MO3BOAIOLLME OLEHUTb YPOBEHb YCBOEHUS 0bydatowmmmnca
3HaHWM, N NPAKTUYECKME 3a4aHKA, BbiABAAOLWME cTeNeHb CGOPMUPOBAHHOCTU YMEHWUM U BIAAEHWUIA, NpoBOANTCA B popme dK3ameHa U B popme 3a4yeTa.

3K3aMeH Mo AaHHOW AMCUMNANHE NMPOBOAMTCA B YCTHON GOpME MO 3K3aMeHaLMOHHbIM BUeTam, Kaxabli U3 KOTOPbIX BK/IIOYaET 2 TEOPEeTUYECKMX BOMpoca 1 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'J'IY6OKOE 3HaHune
yqe6Horo maTtepuana, CBO6OAHO BbIMNOJIHAET NPaKTU4YeCKne 3a4aHunA, CBO6OLI,HO onepupyetT 3HaHUAMU, YMEHUAMU, NPUMEHAET UX B CUTYaLUUNAX NoBbILLIEHHOM
CNIOXKHOCTW.

— Ha OLUEHKY «XOPOoLOo» — 0byyatoWwminca 4eMOHCTPUPYET cpegHuit ypoBeHb CHOPMMPOBAHHOCTM KOMMETEHUMIA: OCHOBHbIE 3HAHWSA, YMEHWA OCBOEHbI, HO
[OMYCKalOTCA HE3HAYMTEIbHbIE OLWWBKM, HETOYHOCTH, 3aTPYAHEHUS NPY aHAIMTUYECKMX ONepaLLMsaX, NepeHoce 3HaHW U YMEHWI Ha HOBbIE, HeCTaH4APTHbIE
CUTyaLmu.

— Ha OLUEHKY «yA0BAETBOPUTE/IbHO» — 0OYYaIOLWMIACA AEMOHCTPUPYET NOPOroBbIi YPOBEHb CHOPMUPOBAHHOCTM KOMMNETEHLMI: B XOAE KOHTPO/IbHbIX MEPONPUATUIA
[OMYCKatoTCA OWMBKM, NPOABNAETCA OTCYTCTBME OTAE/bHbIX 3HAHWI, YMEHWI, HaBbIKOB, 06YYaloLWMINCA UCMbITbIBAET 3HAYUTE/IbHbIE 3aTPYAHEHUA NPU ONEPUPOBAHNM
3HAHUAMM U YMEHMAMM NPU UX NEPEHOCE HA HOBblE CUTYaLUMN.

— Ha OLLEHKY KHeYyAO0BNeTBOPUTENIbHON— 00YYaOLWMIACA EMOHCTPUPYET 3HaHUA He 6onee 20% TeopeTUYECKOro maTepmana, LOMNYCKAET CyLLEeCTBEHHbIe OWNOKM, He
MOMKET NoKa3aTb MHTENNEKTYA/IbHbIE HABbIKM peLleHMsA NPOCTbIX 33434 UAM He MOXKET NOKa3aTb 3HaHMA AaXKe Ha YPOBHE BOCMNPOU3BEAEHUA U 0OBACHEHUA
MHpOopMaLmn.

llokaszamenu u Kpumepuu oyeHUBAHUA 3a4Yema:

- 4NA caauu 3aveTa o0by4aloLWmMiAca NoKasbiBaeT CGOPMMPOBAHHOCTb KomneTeHumidi OMNK-4  no pasgenam 3-ro cemectpa, T.e. NOKa3blBaeT COOTBETCTBYIOWME 3HAHMA
(no KpaliHeit mepe, Ha ypoBHE BOCMPON3BEAEeHNA U 06BACHEHUA MHPOPMALMMK) U MHTENNEKTYa IbHbIE HAaBbIKM PeLleHnA NPeanoXKeHHbIX B Tabanue n.7a) 3agay;



- 3a4eT He cAaH, ecnn pesynbTaT 06yYeHUs He AOCTUIHYT, 0ByYaloWMINCA HE MOMKET MOKas3aTb 3HaHMA Ha YPOBHE BOCMPOU3BeaeHUA 1 06bACHEeHNA MHPOPMaLMK, He
MOXET NOKa3aTb UHTENNEKTYa IbHblE HaBbIKM PELLIEHNA NPOCTbIX 33434



