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JIner aktyaauzanuu padodeil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoOpena uist peanmsarmu B 2022 - 2023
yueOHOM roy Ha 3aceganuu kadenpsl [IpukinanHoit MaTeMaTUKU U HHPOPMATHKU

[Iporokom or 20 1. Ne

3aB. kadenpoii I0.A. UsBexos

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

[Iporokom or 20 1. Ne

3aB. kadenpoit 10.A. U3Bekos

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

[IpoTokomor 20 . Ne

3aB. kadenpoit I0.A. U3Bekos

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

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit I0.A. UsBekos




1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOYJIs1)

LensMu 0CBOEHUS AUCHUIUIMHBI «MaTeMaTuKay sIBISIETCS O3HAKOMIICHHE OaKalaBpoB C
OCHOBHBIMHM MaTEMaTHUYECKUMHU MOHATUSAMH, BOCIIUTAHUE BHICOKOW MaTeMAaTUYECKOU KYIbTYpBI,
0azupyrolieiicss Ha HCHOJB30BAaHMHM OCHOBHBIX 3aKOHOB MaTeMAaTHKH B MPO(EecCHOHAIBHON
NESTEIbHOCTH, TPUBUTUE HABBIKOB COBPEMEHHBIX BHJOB MAaTEMaTHMUECKOTO MBIIIJICHUS,
UCIO0JIb30BAHNE MAaTEMAaTUYECKUX METOJOB U OCHOB MAaTeMaTH4YECKOTO0 MOJEIUpPOBAHUS B
MIPaKTUYECKON NIeATENbHOCTH, BbIpaOOTKa y OakajgaBpOB YMEHHS MPOBOJUTh MaTeMaTHUECKUN
aHaJIM3 MPUKIAJHBIX 337a4 U OBJa/ICHUE OCHOBHBIMU aHAJIMTUKO-TEOMETPUUECKMMH METOIaMU
HCCIIEIOBAHUS TaKUX 3a/]au.

2 MecTo TMCUMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsl

Huctunnuua Marematnka BXOJUT B 00s3aTeNbyl0 dYacTh y4eOHOro TjIaHa
00pa30BaTeIbHOM IPOrpPaMMBI.

Jnst  w3ydeHus — AUCHUIUIMHBI ~ HEOOXOAWMBI  3HAaHWS  (YMEHUS,  BJAJICHHUS),
chopMUpOBaHHBIC B pe3yNIbTaTe U3yUEHUS AUCITUTUTHH/ IPAKTHK:

Jnst  w3ydeHus  AWCHUIUIMHBI ~ HEOOXOAMMBI  3HAaHWS  (YMEHUS,  BJIAQJICHHUS),
chopMupoBaHHBIE B pe3yiIbTaTe W3YUCHUS TUCHUIUIMH: «Anrebpa W Hayajga aHaau3ay,
«["eomeTrpus» B 00bEMeE MpOrpamMmMbl CPEAHEN IIKOJIBI.

3Hanus (yMEHHS, BIQJCHHS), MOTyYEeHHbIE TIPH U3YUYCHUH JTAHHOW TUCIUIIIUHBI OYyayT
HEO0OXOUMBI JTsl U3YUSHUS TUCIUTUIAH/TIPAKTHK:

®dusuka

dusznyeckas XuMus

Konnoungnas xumus

[IpoekTHas nessTETbHOCTh

OKOHOMMKA NPEIIPUATHS

[InannpoBaHue 3KCIEpUMEHTA U MOJIETUPOBAHUE XUMUKO-TEXHOJIOTHYECKHX IPOLIECCOB

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIJIMHBI (MOXYJISA) M IIJIAHUPYeEMbIe pPe3yJbTaThl 00yUeHUus

B pesynbrare ocBoeHUs AUCUMILTUHBL (MOAYIs) «MaTemaTtukay o0yJaromuiics 10KeH
00Ja1aTh CIeAYIONIMMHI KOMIIETEHIUSIMU:

Ko nanukaTtopa NHaukaTtop 10CTHKEHHUS KOMIICTCHITUN

OIIK-2 CnocobOeH UCIOIL30BaTh MaTeMaTHYecKue, QGU3NYecKue, (HU3UKO-XUMUYECKUE,
XUMUYECKHUE METO JIbI JUTSI PEIIEHMS 3a1a4 PO (}HeCCHOHAILHON IeITeIbHOCTH

OIIK-2.1 Hcnonb3yer  MaremaTnueckue,  (Qusumdeckue,  (GUNKO-XUMHYECKUE,
XMMHYECKHE  METOJbl  JUIS  peIIeHHs  3aga4  npodecCHOHATbHON
JEATEIHLHOCTH

OIIK-2.2 BriOupaer  Maremaruueckue, buznveckue, (UBUKO-XUMUYECKHUE,

XHUMHNYCCKHEC MCTOJbIL JJIA pCeUICHUA 3aga4 HpO(i)eCCHOHaHBHOﬁ
JACATCIbHOCTH




4. CTpyKTypa, 00b€éM H coep:KaHue T CHUILIMHBI (MOYJIs1)
OOmiast TpyI0EMKOCTh AUCHUILIAHBI COCTABISIET 7 3a4ETHBIX enuHHIl 252 akaj. 4acoB, B TOM

YHUCIIC:

— KoHTakTHas pabora — 93,35 akas. 4acos:
— aynuTopHas — 87 akaj. 4acoB;

— BHeayauTopHas — 6,35 akaJ. 4acos;

— camocTosTenbHas padbota — 87,25 aka. 4acos;

— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;

— IOJITOTOBKA K 3K3aMeHy — /1,4 aka. dac

dopma aTTecTaluy - SK3aMEH

AynuropHast 3w
o | KoHTaKTHas pabora E E dopma TeKyILEero
Paznen/ Tema 3 (B aKaj. Hacax) & E‘ Brn . KOHTPOIIA Kon
g 3 © | camocTosATEbHOM |  yCIIeBaEMOCTH U
JIACIUTUTAHBI 5 e = . | xommereHnuu
O 2 &5 paboThI MPOMEKYTOTHON
Tex. nab. | mpakT. ERe aTTeCTALH
3aH. 3aH. | O &
1.JIuneitnas anreOpa u
aHAJMTHICCKAst T€OMETPHS
TloaroroBka k
MPAaKTUYECKOMY N3 Nel
N " . OIIK-2.1,
1.1 Jluneiinas anrebpa 4 4/121 | 11 3aHATHIO, JIuneiinas
" OIIK-2.2
BeinonHenue M3 | anredpa", tect
Nel
TloaroroBka k
npaf(lmquKOMy VI3 Ne2
" _
1.2 BekropHas anrebpa 1 2 2 11 3aHSTHIO, BeKIOPHaﬂ . OIIK-2.1,
anreOpa", ycTHbIN OIlK-2.2
BheinonHenue M3 onpoc
No2
IloaroroBka k
MPAaKTUIECKOM 3 Ne3
1.3 Amnanurrueckas P y " W OIIK-2.1,
2 221 11 3aHATHIO, AHanuTHYecKas
reoMeTpus " OIIK-2.2
BeinonHenue M3 | reomerpus", Tect
Ne3
Wroro no pasaeny 8 8/321 | 33
2. BBeziennie B MaTeMaTHYECKUAN
aHaJN3
21 i IToaroroBska k W13 Ned
JJIeMEHTapHbIe  (DYHKIIMH. "
MPAKTHIECKOMY [Ipenensr.
ITocienoBaTeNbHOCTH U UX OIlK-2.1,
4 421 13 3aHATHIO, HenpepbiBHOCTB
npenensl.  Ilpexensl U o OIlK-2.2
HETPEpBIBHOCTS  (YHKILH BeinonHenue M3 |  ¢yHkimu omHON
o < Ned nepeMeHHon"
OIHOM MepeMeHHON 1
IToxaroroska x
o
22 Juddepenmansoe MPAKTUIECKOMY ) AKP Ne 1
3aHATHUIO, [pousBoaHas OIlK-2.1,
HCUHUCIICHHE (dhyHKIIIH 4 4 13 N
o - MOATIOTOBKA K (QDYyHKLIUH OIHOM OIlK-2.2
OITHOM TepeMeHHON . “n
KOHTPOJBHON nepeMeHHON
pabore




2.3 Hccnenosanue
GyHKIM OJIHOM
IIEPEMEHHONM € TIOMOLIBIO
rdepeHIaTLHOTO
HCYHCIICHUS U TIOCTPOCHUE
nX rpaguKoB

2/21

10,1

[ToaroroBka k
MPAKTHIECKOMY
3aHSTHIO,
BeImoHenue /13
No5

N3 Ne5
"HccnenoBanue
GbyHKIHH 1
TIOCTPOCHHUE
rpadukos”

OIIK-2.1,
OIIK-2.2

Wroro no pazneny

10

10/41

36,1

HWroro 3a cemectp

18

18/7,211

69,1

9K3aMCH

3. HHTrerpansHOE WCYHCICHHE

(YHKIMN OTHOM IIepeMEHHOI

3.1 IlepBo0oOpazHas
byHKuus.
Heonpenenennstit
HHTETPaI U €0 OCHOBHBIC
CBOICTBa. Tabmuna
HEONpeeNIeHHbIX
HHTETPAJIOB OT OCHOBHBIC
JIEMEHTapHBIX  (QYHKLUH.
Mertons!
HETIOCPEACTBEHHOTO
HHTETPUPOBAHHSL.
WnTterpupoBanue 3aMeHOU
MEPEMEHHON M O YacTsM.
OcHOBHBIE METOJIBI
HHTETPUPOBAHHSL.
WurerpupoBanue ApoOHO-
palMoHaIbHBIX (DYHKIIMH.
WnTerpupoBanue
TPUTOHOMETPUYECKUX
BBIpa)KEHUI.

6/21

IloxroroBka k
MPaKTUIECKUM
3aHATHSAM,
BeITIOTHEeHKE M]3
Ne6

W13 Ne6
"HeonpeneneHHslii
Y OTIpe/IeTIeHHBII
UHTETpal, UX
NPUIOKEHHA", TECT

OIIK-2.1,
OIIK-2.2

3.2 OnpeneneHHbIiH
HUHTErpal. Dopmyna
Herorona-JleiiOnuma.
CBoiicTBa ONpeAEICHHOr0
HHTErpaa. 3ameHa
TIEpEMEHHOM u
HMHTETPUPOBAHUE h(s)
YacTsAM B ONpPENeTICHHOM
uHTerpane. Beruncnenuve
wiomaael, AIUH 1yT U
00BEMOB TEJ BpAIICHUS.
HecoGcTBennbie
HHTETPAJIBI

4/1,611

IloaroroBka k
MPAKTHIECKUM
3aHATHAM,
BeinojIHeHue MJ13
Ne7

NJI3 Ne7
"HecoOcTBeHHbIE
UHTErpab”

OIIK-2.1,
OIIK-2.2

HUroro no pazneny

10/3,611

4.  Oyskuuu
MICPEMEHHBIX

HCCKOJIBKUX

4.1 Omnpenenenne OHIL
IIpenen v HEMpPEpHIBHOCTH
OHIIL YacrtHble
NIPOU3BOJHBIE  SBHO U
HESIBHO 3aJaHHBIX
¢byskimit.  IpowsBoaHas
o HaNpaBJIeHUIO.
I'paguent.  KacarenbHas
IUIOCKOCTh M HOpMallb K
MOBEPXHOCTU. DKCTPEMYM

8/41

IToxaroroska x
MPAaKTUICCKUM
3aHATHSM.
Bemomaenune N3
Ne8. Iloaroroska
K KOHTPOIJIbHOM
pabore

N3 Ne8 "DyHKITHT
HECKOJBKHX
nepemenubix", AKP
Ne2 "®HIT"

OIIK-2.1,
OIIK-2.2

Uroro no pazneny

8/41

5. Teopus BeposTHOCTEH U

MaTEMaTHYCCKas CTaTUCTHKA




5.1 Cnyuaiiabie cOOBITHSL.

Knaccuuaeckoe,

reoMeTpu4ecKoe u

CTaTUCTUYECKOE ToarorosKa K

ONIpCACHCHHA HNPaKTHIECKUM W13 Ne9

BEPOATHOCTH. Teopemst 2 401 2 e o OIlK-2.1,

3aHATHUSIM. ny4qaiiHbIe

CIIOKEHHSI U YMHOXCHUSI. Boimonserue U3 courTis" OIlK-2.2

VYcinoBHas ~ BEpOSTHOCTb. N9

dopmyna TIOJTHOM -

BEPOATHOCTH U (opmyna

Baiieca. Cxema bepnymimy,

npubmxenus Jlamiaca u

5.2 Cry4aiiHple BETMIHHbI.

JlckpeTHbIe "

HeNpepbIBHBIE CllydaiiHbIe

BEJIMYUHEIL. Pan

pacnpenencHusi, GyHKIUS

u IJIOTHOCTD

pacrnpeneneHusl.

MaremaTtnueckoe

OKUJIaHUEe M JHCIIEpCHs,

HavaJIbHbIC U [ICHTPAJIbHBIC TMoaroroska Kk

MOMEHTBI. WzBecTHBIE HpAKTHHCCKIM VI3 Nel0

PACHPEAICICHIA 2 6/21 2 3aHATUAM "Cnyuaiinble OIK-2.1,

(TokasarenbHoe, : v " OIlK-2.2
Bemonuenune NJ13 BEJIMYUHBI

paBHOMEpHOE, Nol0

HOpMaJIbHOE) u ux

YHCJIOBBIC

XapaKTePUCTHUKU.

[BymepHble  ciyuyaiiHbIE

BEJIUYMHBI. DyHKIMA

pacnpeneneHusi, CBOUCTBA.

Uucnossle

XapaKTePUCTHUKU.

DJ1eMeHThI TeopHun

KOppeIsLHtY.

5.3 I'enepanbHas u

BBIOOpOYHAS

COBOKYITHOCTb.

CraTucTHYeCKUe  OLEHKH

rapameTpoB

pacnpenenenus. Touednbie

1 UHTEPBAIbHBIC OLECHKH. VI3 Ne 11

I?i?;gg:;:ﬁx. bynxuus TToaroroska x "O6paboTka

MPAKTHIECKUM CTaTHCTUIECKHX

Cratucrhueckas THUIIOTE3a OIlK-2.1,

I cXema e HOBEDKNL. 3 621 | 4,15 3aHATHSM. JTAaHHBIX. OIK-2.2
Bemonaenune N3 UccnenoBanue

Kpurepim [upcona Nell CTaTUCTUYECKUX

MIPOBEPKHU THITOTE3HI O BUIIE SABHCHMOCTEH"

pacnpenenenusi.  Onenka

CTaTUCTUYECKOU

3aBHCHMOCTH.

Br100opouHbIit

ko3 dunueHT

koppemsiivu.  Jlunelinas

perpeccus.

Uroro no pazneny 7 16/61 | 8,15

Uroro 3a cemectp 17 34/13,61) 18,15 3K3aMEH

Uroro o aucuuruinze 35 52/20,8 87,25 3K3aMEH

u




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Peanu3anus KOMIETEHTHOCTHOTO MOIX0a MPEyCMaTPUBAET UCIIOIB30BAHNE B YI€OHOM
MPOLIECCE AKTHBHBIX M HWHTEPAKTHBHBIX (OPM TIPOBEIACHHS 3aHATHH B COYETAHUH C
BHEAYAUTOPHOU paboToi ¢ 1enbio (GOopMUPOBAHMS W Pa3BUTUS MPO(ECCHOHANBHBIX HABBIKOB
00yJaromuxcs.

B nammeit pabote MbI UCTIOJIB3YEM CIIEAYIONIEE.

1. Tpamuumonnsle oOpa3oBarenbHbIe TexXHOJOTHU. OpraHuzamus 00pa30BaTEIBHOTO
mporecca, NpeAroiaraeT MNpsAMYK TPaHCISIUIO 3HAHWKW OT TpEenojaBarelst K CTYACHTY
(mpeuMy1eCTBEHHO Ha OCHOBE O0BSCHUTENIbHO-UIUTIOCTPATUBHBIX METO10B 00yueHus). YueOHas
NESITEIILHOCTh CTYJICHTa HOCUT B TAKUX YCIIOBUSX, KaK MPABUJIO, PEIIPOYKTUBHBIN XapaKTep.

- nHPOPMAITMOHHAS JICKITHS

- IPAKTHYECKOE 3aHATHE, TIOCBSIIIEHHOEC OCBOCHUIO KOHKPETHBIX YMEHHI U HABBIKOB TI0
MPEUI0KEHHOMY aJITOPUTMY.

2. TexHosoruu mpoOIEMHOTO O0yUCHHUS.

- TpoOneMHas JIeKIus — W3JO0KEHHE MarepHana, IPeanoiarainee MOCTaHOBKY
MPOOJIEMHBIX W JHUCKYCCHOHHBIX BOIPOCOB, OCBEIICHHWE pPa3IMYHBIX HAYYHBIX I10JXOJIOB,
ABTOPCKHE KOMMEHTApPWH, CBSI3aHHBIC C Pa3IMYHBIMU MOJICIISIMH WHTEPIIPETAIIMH U3y9aeMOTO
MaTepuaa.

- JIeKIus «BABOeM» (OWHapHas JIeKIus) — W3J0KEeHHe wmaTtepuaia B ¢dopme
TMAJIOTHYECKOTO OOIIEHUSI JBYX CTYACHTOB (3apaHee MOJTrOTOBUBIIMXCS) WM CTyICHTa WU
npernoaBatenis (HalpuMep, PeKOHCTPYKIHS THAIOTa UCTOPHUYECKHUX JIMYHOCTEH — CBHUIETEINEH
OTKPBITHUS KAKOTO-JIN00 HAYIHOTO (PaKTa; «yICHOTO» U IPAKTUKA» U T.1I.).

- IPaKTHYECKOE 3aHATHE B (PopMe MPAKTHKyMa

- caMocTosTeIbHas paboTa (¢ KOHCYIbTalUSIMU MPETIOIaBaTesIs) Ha OCHOBE Keic-MeToaa
— o0y4yeHHe B KOHTEKCTE€ MOJEIMPYEMOW CHUTYyalluu, BOCIPOM3BOIALICH pealbHbIE YCIOBHUSA
HAay4YHOM, TPOU3BOJICTBEHHOM.

3. TexHomoruu mnpoekTHOTO oOydeHus. OOpa30BaTENbHBIN MPOIECC TOCTPOCH B
COOTBETCTBUU C aJTOPUTMOM MO3TAalHOTO peHIeHHs MpoOJIeMHON 3ajJjauyd WM BBITIOJHEHUS
yueOHoro 3a1anus. [IpoekT npeamnogaraer COBMECTHYIO y4eOHO-I103HABATEIbHYIO ACSITEIbHOCTD
TPYIIBI CTYJEHTOB, HAIIPABJICHHYIO HAa BHIPAOOTKY KOHIICMIIMU, YCTAHOBJICHUE LIEel U 3ajad,
(GOpMYITUPOBKY OXHUAAEMBIX PE3YAbTAaTOB, OIpPECICHUE NPUHLIMIIOB W METOJIUK pPEIIeHUs
MOCTABJICHHBIX 3a]a4, INTAHUPOBAHKE X0/]1a pa0OTHI, TOUCK JOCTYITHBIX 1 ONITUMAIbHBIX PECYPCOB,
MOATAINHYIO pPean3aluio IiaHa padoThl, MPE3ECHTALNIO PE3YIbTATOB PadOThI, UX OCMBICICHHUE U
pedunexcuro. [IpumensieTcs B OCHOBHOM ISl [Tepex0/1a KOMIETEHIIMU Ha YPOBEHb BJIaICHUSI.

* HccnenoBartenbCkuil MPOEKT — CTPYKTypa MpHOIKeHa K Qopmary HayqyHOTO
UCCIeNoBaHus (IOKa3aTeNbCTBO aKTyaJbHOCTH TEMBbI, OMpEIelieHHe HaydyHOU MpoOJieMsl,
npenMera U O0bEKTa HCCIeAOBaHMS, ILeNiell M 3aqad, METOJOB, MCTOYHUKOB, BBIIBM)KECHUE
TUNOTE3bl, 0000IeHNEe Pe3yabTaTOB, BBIBOJIBI, 0003HAUE€HUE HOBBIX MpoOiem). Pesynprarom
SBIIEeTCA yueOHas KapTa [0 MOJYIIO Hallei 00pa3oBaTeIbHOM MPOrPaMMBI.

* TBopueckuili MpoOEKT, MpEANoiaraoluii B OTIMYUE OT MPEIBbIIYIIEro, KOHEYHbBIN
MPOJYKT B CIEIYIOIIMX BapuaHTaX — ra3era K UCTOPHUUECKU 3HAUMMOMY «MaTEeMaTHUYECKOMY»
coObiTHiO (TIpa3aHuK yncna «[lu» u T.10.); «<MaTemMaTu4eckas» OTKpPBhITKa (CBOEro poja yueOHas
KapTa, TOJbKO HepopMalibHO, KpacOYHO 0(hopMIIeHHAs; BUICOPOIUK « S Haydy Bac pemarb ... » u
T.IL

* HMudbopmannoHHBIH TPOEKT — Yy4eOHO-TIO3HABATENbHAS JEATEIbHOCTh C SPKO
BBIPAKEHHOM 3BPUCTUYECKON HAMIPABICHHOCTHIO (TTOKUCK, 0TOOp M cucTeMaTH3aus nHpopmanuu
0 KaKkoM-TO 00BEKTe, O3HAKOMIIEHHE YJAaCTHHKOB MPOEKTa C 3TON MHpOopMalluel, ee aHaau3 u
0000111eHIE U, HAKOHEI], TPE3EHTAIIUS TI0 MPAKTUYECKOMY MPUIOKEHHIO).

4. udopMalimoHHO-KOMMYHUKAIITMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH.



Opranmsammss  00pa3oBaTeNIbHOTO — Ipoliecca € NPUMEHEHHEM  CIELUaIM3UPOBAHHBIX
MPOrPaMMHBIX CPEJl M TEXHHUYECKUX CPEJICTB PaboThl ¢ MH(popManuei (MHPOPMAIIHOHHYIO CpeLy
yuusepcurera MOO/IYC MOODLE).

* Jlexums-Bu3yanu3anusi — W3JI0KEHHE COIEPXKAHUS COMPOBOXKAACTCS Ipe3CHTALMEH
(HeMOHCTpaHHCﬁ y‘-Ie6HBIX MaTepuraioB, MPCACTABJICHHLIX B PA3JIMYHBIX 3HAKOBBIX CUCTCMAX, B
T.4. WJUTFOCTPATUBHBIX, TPaUIECKUX, ayAHO- U BUACOMATEPHAIIOB).

 [lpakTHyeckoe 3aHsTHE B (OopMe MpE3eHTAMH — TPEACTABICHUE PE3YJIbTaTOB
MPOCKTHOW HJIM HMCCIICA0BATEIbCKOM JCATEIBHOCTH C MCIIOJIb30BAHUEM CIICIUATM3UPOBAHHBIX
[IPOIPAMMHBIX CpEL.

6 YueOHO-MeTOANYeCKOe o0ecTiedeHHe CAMOCTOSITe/IbHOI padoThl 00yUyaroLmMXxcs
[Ipencraneno B nmpuiioxxenuu 1.

7 OueHOYHBbIE CPEACTBA /Il POBEAeHUA POMEKYTOUYHOH aTTeCTAlMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe U HH(OPMANIMOHHOE 00ecTiedeHue TUCIIUTITTHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypAa:

1. [unayes, B. C. Beiciias maremaruka : yueOnuk / B.C. IllunaueB. — Mockaa :
NH®PA-M, 2021. — 479 c. — (Beicmiee obpazosanue). — DOI 10.12737/5394. - ISBN 978-5-
16-010072-2. - Tekcr : smektponnbiit. - URL: https://znanium.com/catalog/product/1185673
(mata obparenus: 01.06.2021). — Pesxum qocTtyma: mo momucKe

2. MatemaTrka B TpuMepax M 3ajavax . yueOnoe mocodue / O.M. [lertsipesa, JL.H.
Kypo6enko, I'.A. HukonoBa [u ap.]. — Mocksa : UHOPA-M, 2021. — 372 c. — (Beicmiee
obOpaszoBanue: bakamaspmar). - ISBN 978-5-16-011256-5. - Tekcr : asmektponssid. - URL:
https://znanium.com/catalog/product/1588756 (nata o6pammenus: 01.06.2021). — Pexxum nocryma:
IO MOJIMHUCKE.

0) lonoJiHMTEILHAS JIATEpaTypa:

1. Teopus BEpOATHOCTEH U MaTeMaTHUYECKasi CTaTUCTHKA: Y4ueOHoe mocodue / buprokosa
JL.T'., bo6puk I'.1., MatBeeB B.U., - 2-e u3a. - Mocksa: HUL] UH®PA-M, 2017. - 289 c. (Beicmiee
obOpazoBanue: bakamaBpumar) ISBN 978-5-16-011793-5. - Tekcr: snexrponnsii. - URL:
https://new.znanium.com/catalog/product/370899. — Pexum  gocrtyma: Ui aBTOPH3.
M0JIb30BATEIEH.

2.1llunaues, B. C. 3agaynuk 1o Beiciiei MaTeMatuke | yaeoHoe nocobue / B.C. [llunaues.
— 10-e u3n., crep. — Mocksa : UTHOPA-M, 2021. — 304 c¢. — (Bricmiee oopazoBanue). - ISBN
978-5-16-010071-5. - Tekcr : AJICKTPOHHBIMN. - URL.:
https://znanium.com/catalog/product/1455881 (narta oopamienus: 01.06.2021). — Pesxxum moctyma:
IO MO/IMUCKE.

3. Marematrueckuii aHaJTM3 B BOTIPOCax | 3a1a4ax : yued. mocodbue / B. ®@. bByrysos, H. U.
Kpyruukas, I'. H. Mensenes, A. A. lllumkus. - 5-e uza. - Mocksa : DU3MATIINUT, 2002. - 480

c. - ISBN 5-9221-0284-1. - Tekct : AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/544581 - Pexum  jgocryma: Ui~ aBTOPHS.
10JIb30BaTEIIEH.

4. Pesnnuenko, C. B. AHanuTnyeckas reoMeTpus B mpuMepax v 3aaa4dax B 2 4. Yacte 1 :
y4eOHHUK M MPAaKTHKYM sl akajemuueckoro Oakanaspuara/ C. B. PesHnueHko. — 2-¢ u3., ucmp.
u non. — Mocksa : M3garensctBo FOpaiit, 2019. — 302 c. — (bakanaBp. AkageMuueckuii Kypc).
— ISBN 978-5-534-02936-9. — Texkcr : anextponnsid // OBC Opaiir [caiit]. — URL:
https://www.biblio-online.ru/bcode/436999 - Pexxum noctyna: ajist aBTOpHU3. MOJIb30BATEICH.

5. Slumenes, JI. T. Beicias matematuka : yaeOnuk / JI. T. Slumenés. - Mocksa : PUOP :
NH®PA-M, 2020. - 752 c. - (Broicuiee oOpa3oBanue: bakanaspuar). - ISBN



978-5-369-01032-7. - Texcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1056564 (nata oopaimenus: 01.06.2021). — Pexxum nocryma:
10 TIOJIITHCKE.

6. Koran, E. A. Teopust BeposTHOCTEH 1 MaTeMaTHuYecKasi CTaTUCTHKA : yueOHuk / E.A.
Koran, A.A. MOpuenko. — MockBa @ HMH®PA-M, 2020. — 250 c. — (Cpennee
npodeccroHanbHOe oOpazoBanue). - ISBN 978-5-16-015649-1. - Tekcr : anekTponHsbiid. - URL:
https://znanium.com/catalog/product/1044968 (nata oopaimenus: 01.06.2021). — Pexxum nocryma:
T10 TIOJITTHCKE.

DNEeKTPOHHBIE PECYPCHI:

1. Auapocenko, O. C. [IpakTukyM 1o JuHEiHO# anredpe : yueOHoe nmocodue. . 1/ 0. C.
Annpocenxo, T. I'. Ky3una, O. B. [lerpoBa. - Marautoropck : MI'TY, 2014, - 1 snekTpoH. omrT.
TIACK (CD-ROM). - 3arun. c TUTYIL. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/111
9300/1028.pdf&view=true - MakpooOBeKT. - TEKCT : AJIeKTPOHHBIN. - CBEICHHUS TOCTYITHBI TAKKE
Ha CD-ROM.

2. bynerueBa, C. B. Jluneiinas anreopa : yue6Hoe mocooue. Y. Il. Tlpaktukym / C. B.
Byneruesa, T. B. A6pamosa ; MI'TVY. - Marautoropck : MI'TY, 2017. - 1 s5eKTpoH. OMNT. JUCK
(CD-ROM). - 3ari. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/113
2828/2757.pdf&view=true - MakpooOBeKT. - TEKCT : 3JIeKTPOHHBIN. - CBEICHUS TOCTYITHBI TAKIKE
Ha CD-ROM.

3. BymerueBa, C. B. Maremaruka: VHTerpanpHOe ucCUUCIEHUE (GYHKIUH OTHON
nepemeHHoi. T[Ipaktutkym : yuebnoe mocobue / C. B. BynbrueBa ; MI'TY. - Marautoropex :
MI'TY, 2018. - 1 SIIEKTPOH. OIIT. JICK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/152
6244/3646.pdf&view=true ). - MakpooObekT. - TekcT : MeKTPOHHBINH. - CBEIEHUS JTOCTYITHBI
takke Ha CD-ROM.

4. byneruea, C. B. Jluneitnas anreopa : yue6Hoe mocobue. Y. Il. Ipakruxkym / C. B.
BynerueBa, T. B. A6pamosa ; MI'TVY. - Marautoropck : MI'TY, 2017. - 1 aneKkTpoH. ONT. TUCK
(CD-ROM). - 3arir. c TUTYIL 9KpaHa. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/113
2828/2757.pdf&view=true - MakpooObeKT. - TEKCT : 31eKTpOHHBIH. - CBeAeHUS JOCTYITHBI TAKKE
na CD-ROM.

5. Kopotenkas, B. A. ®yHKIIUH HECKOJIBKUX MEPEMEHHBIX . yueOHOe mocobue / B. A.
KopoTenxkas, 10. A. U3BekoB ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 snekTpoH. onT. JUCK
(CD-ROM). - 3arin. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/112
1202/1164.pdf&view=true - MakpooObeKT. - TEKCT : 3IeKTPOHHBIN. - CBEACHUS TOCTYITHBI TAKXKE
na CD-ROM.

B) MeToguyeckne yKazaHus:



1. AGpamoBa, M1.M. DneMeHTHl BEKTOPHOW anreOpbl M aHATUTUYECKOH T'€OMETPHUH:
Mertoanyeckue ykazaHus JUis CTyIeHTOB | Kypca Bcex cnenuainbaocTeir. — MI'TY, 2008. — 16 c.

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

3. Baxpymesa, . A. Kpuble 1 moBepxHocTH 2 nopsiaka. [loisipHas cucreMa KOOpIuHaT.
[Ipaktukym — Marauroropck: I'OY BITO «MI'TY um. I'.'11. Hocoay, 2009. — 19 c.

4. I'pauesa, JI.A. OnpeneneHHbIA UHTETPA: METOIMYECKUE YKA3aHUS IJIsl CTYJIEHTOB —
Marnutoropck: 'OY BITIO «MI'TY um. I'.1. HocoBay, 2010 - 12 c.

5. I'paueBa, JI.A. DneMeHThI IMHEHHON anreOpbl, BEKTOPHOU anreOpbl U aHATUTHYECKON
reomeTpun: YueoHoe nocobue. - Marautoropck: 'OY BITO «MI'TY um. I'.1. Hocoay, 2010 —
63 c.

6. I'yruna E.M. JlaGopatopHblii mpakTHKYM 10 cTatucthke ¢ npumenennem EXCEL:
Mertoa. yka3. i 1abopaTopHBIX pabOT MO MaTeMaTUYECKOU cTaTucTuke.- Marautoropek: 'OY
BITO «MI'TVY um. I'.11. Hocosay, 2009 —40 c.

7. Makcumenko, . A. CoOwITHS 11 BEpOSITHOCTH. YacTh 2: MeTo. yka3. - MarHUTOTOpCK:
'OV BIIO «<MI'TY um. I'.1. Hocosay, 2010. - 25 c.



8. Masuenko, E.I1. IlpousBonnas u quddepenunan pynkuuu. [pakrukym.- Marauroropek: [OY
BIIO «MI'TVY um. I'.1. Hocosay, 2010. — 38 c.

9. Masiuenko E.I1. MccnenoBanue QyHknmii U noctpoenue rpadukos. IIpakTukym. —
Marnutoropck: 'OY BIIO «MI'TY um. I'.'11. HocoBay, 2011. —20 c.

10. Caymxkuna H.®. KombOunaropuka. CoObiTme u BeposTHOCTh. Yactp |
KomOunatopuka. Anrebpa coObiTuii: MeToj. yKa3aHwsl N0 JUCHUIUIMHE «MaremaTukay s
crynenToB | kypca Bcex cnenmansHocteit. — MI'TY, 2007. — 17 c.

r) [IporpamMuoe ob6ecnneuenue u UHTepHeT-pecypceni:

IIporpammHoe obecnieueHne

HaunmenoBanme o
1o Ne norosopa Cpok AeicTBUS IULICH3UN
7Zip CcBOOOIHO pacIpOCTPAHIEMOE 0eccpoYHO
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional
STATISTICA B.6|K-139-08 ot 22.12.2008 0eCCpOUHO
MathCAD v.15
Education J1-1662-13 o1 22.11.2013 OeccpouHo
University
IIpodeccuonasibHbie 02361 JAHHBIX 1 HHPOPMAIMOHHBbIE CIIPABOYHBIE CHCTEMBI
Hassanue xypca CcrlIKa
MexayHnapoaHas pedepaTuBHas u

http://scopus.com
IIOJJHOTEKCTOBAsA CIIpaBO4YHasd Oasa JaHHBIX

MexayHapoaHas HayKOMETpUYecKast
pedepartuBHas ¥ moNHOTEKCTOBas Oaza mamubix [http://webofscience.com
HayyHbIx u3ganui «Web of science»
DneKkTpoHHbIE pecypcbl onomoreku MI'TY um.
I".1. HocoBa
Nudopmanmonnas cucrema - EnuHOe OKHO
J0CTyNa K MtHQOPMAaIMOHHBIM pecypcam
ITouckoBas cucrema Akanemust Google (Google
Scholar)
HanuonansHas UH(POPMAIIUOHHO-
aHanuTH4ecKas cucrema — Poccuiickuii nnnexc|URL: https://elibrary.ru/project_risc.asp
"ayuyaoro nurtuposanus (PHUHII)
DJekTpoHHass 0a3a TEPUOIMUYECKUX W3JaHUN
East View Information Services, 00O «MBUC»
9 MarepHaILHO-TEXHHYECKOE o0ecreueHne TUCIUIIHHBI (MOILYJIA)

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

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

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

https://dlib.eastview.com/

MaTepI/IaJ'ILHO'TeXHI/I‘{eCKOG oOecreueHue JAUCIUITIIMHBI BKIIFOYACT:



MatepuanbHO-TEeXHHYECKOE 00eCIIeUeHUE NUCITUTUIMHEI BKIIFOUALT:

- VYueOHbIE ayOUTOPUU Ui TPOBEIACHHUS 3aHATUH  JICKIIMOHHOTO THIIA C
MYJIbTUMEIUIHBIMU CPEJCTBAMH XPAHCHHUS, TIEPEAau U TPECTaBICHUs HHPOPMAITUU

- Y4eOHbIE ayqUTOPUU IS TPOBEICHUS JIAOOPATOPHBIX 3aHSATUH, TPYIIOBBIX U
WHIUBUAYAIBHBIX KOHCYJIBTAIUN, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTECTAINH

- AyauTOpUH Il CAMOCTOSTEIBHON PabOTHI: KOMITBIOTEPHBIC KIIACCHI; YUTALHBIC 3AJIBI
OoubMoTeKH

- lTlomemenue miss XpaHEHUS H MPOPUIAKTHYECCKOTO OOCITYy)KUBAHUS Y4eOHOTO
00opymoBaHUS



Ipunoxenue 1
Y4eOHO-MeTOAUYECKOE o0ecneYeHue CaMOCTOATEIbHOM PadoThI
o0y4yarommxcs

[lo gucummnmHe «MaremaTuka» TNpPEAyCMOTpEHa  ayAWTOpHas U
BHEAYAUTOPHAsl CAMOCTOSATENbHAs paboTa 00yJyarouuxcs.

AynuTopHas camMOCTOsATeNbHas padoTa CTYAEHTOB IPEAIOJAraeT pelieHUe
KOHTPOJIBHBIX 33J1a4 Ha MPAKTHUECKUX 3aHATHSX.

Ilpumepnwvie ayoumopnwvie konmpoavhsie pavomut (AKP):

AKP Nel «Ilpou3eoonasn pynkuuu 00HOIU nepemeHHoi»

3
o o X o
1. B xakoii Touke KacaTejabHas K KpUBOU y = e 3x? +8x+4 mnapajieiabHa MpIMOi

2x+2y—-5=07 Hanumure ypaBHEHHE 3TOW KacaTeIbHOM.

2. Haitnure npon3BoAHBIC TaHHBIX (DYHKITUH.

In x

WEE

6)y?> =e x> +3x* +6x+6,

6) y = (1+ Xz)arccosx'
2
3. Hatinure dy u d_g/
dx dx
) x=3Int, 6) 5 , ) )
a . X®+ Xy +6Xx°+y°=0.
y =t-t?

4. BerauciuTe npuOIMKEHHO ¢ IPUMEHCHUEM TPOM3BOIHON 3HaYeHHE (DYHKIIMU
y=x*-2x+4 npu x=3002

5. Beruncnure npenen, ucnoiab3ys npasuiio Jlonurans.

. tgx—X
e
« 0 SINX—X

6. Haiigure Hanbonpliee u HanMeHblIee 3HaueHne Qynkmu f(x)=x*-8x* -9 Ha

otpeske [0;3].

AKP Ne2 « DynKuuu HecKONbKUX nepemeHHbIX»



In(x*y)

Jy=x

1. Haiitu u moctpouTh 001acTh OnpeaeaeHus GyHKIuu z =

2. HaiiTu yacTHbIEe TPOU3BOAHBIE DYHKIIMH Z = X-arctg 1 y > -
+X
3. Haiit mpoW3BOAHYIO CIOXHOM (GYHKIHMH Zz=X’y—Yy’X , TAE X=UCOSV ;

y=usinv.

4. Haiiti npou3BOJHbIE Z—Z 17§ 2—2 HesIBHOU QyHKIMKM e’ —x?ysin xyz=0.
X y

5. Haiitu skcTpeMyM GYHKIIUH IBYX MEPEMEHHBIX Z =4(X—Yy)—Xx* —y?.

Ilpumepnuvie unousuoyanvhvie oomauwinue 3aoanusn (U/13):
HJ[3 Nel «Mampuubt. Cucmemul TUHEUHBIX aN2eOpauyecKux ypasHeHuil»
1. Berancnuth onpeaenuTesns 4-ro mopsiika IByMs ClIOCOOaMH:
a) PaznoxeHueM 1o 3neMeHTaM CTPOKH WM CTONO1a

6) C mOMOIIbIO JIEMEHTAPHBIX MTPEoOpa30BAHMIMA

-2-3 0
0 5 1
2 3 -4
-2 -5 -1

01 O N

2. PemuTh cucTeMy JTUHEWHBIX YpaBHEHUM TpeMsl ClIocoOaMHu:
a) ITo popmynam Kpamepa.
0) MaTpuuHBIM METOIOM.

B) Meronom ["aycca

5X1+2Xy +X3 =4,
2X1—2X5 —3X3=-3;
X1 +4Xo +4X3 =5.

3. HccnenoBaTh cuCTEMY JMHEHHBIX anreOpanyecKuxX YpaBHEHUH Ha
COBMECTHOCTb. PeminTh cucteMsl ypaBHEHU MeToAOM [ 'aycca. B HeomnpeneneHHbIx
CHUCTEMaxX HaWTH O0lIee U OAHO YaCTHOE PEUIEHUs, ClIeNIaTh IPOBEPKY.

2%, +7X, +3X; +X,= 6
3X, +5X, +2X; +2X, =
X, —X, —X; +5X,= -2

4. Haiitu oO1ee peiieHre U PyHIaMeHTAIbHYIO0 CUCTEMY PEIIeHUH, ecliu
OHa CYILIECTBYET.



X, +2X, +4x, -3x,= 0
3X, +5x, +6x;, —-4x,= 0
4%, +5X, —2X; +3x,= 0
3x, +8x, +24x, -19x,= 0
X, -8x, +7x,= 0

5. PemuTh MaTpU4HOE ypaBHEHUE (HAWTH MaTpHILy X).

i A R A T

HJ[3 Ne2 «Bekmopnasn anzeopay
1. Haiitn miomanb TpeyrojibHUKA, TMOCTPOSHHOTO Ha BEKTOpPaX a«-2b W 3a+2b ,

F=35=1, a5 =60".

2. Bekrop m, meprneHauKyJIspHbIA K och OZ W BEKTOpy a=(8-153), oOpasyer

oCTpbIit yroi ¢ ockto Ox. 3Hast, 4TO |m|=51, HA{TH €ro KOOPAMHATBL.

3. Haiitu np. (a+b), a=(3-6-1), b=(L4-5), c=(3-412).

HJ[3 Ne3 «Ananumuueckasn ceomempusn)

1. [aHbl ypaBHEHHs JIBYX CTOPOH MapajuiesiorpamMma 2x-y+2=0, x+3y-6=0 H

Touka nepeceueHus auaronanei O(-1; 4). CoctaBUTh ypaBHEHUS JHaroHaIeH

napaJiesiorpaMma.

2. Jlano: My(-2; 2); Ma(2; 6); ¢=45°; S=(5;-3); n=(7;2);
Li: x-3y-7=0; Lo: x+3y+5=0.

Hanucate o01ue ypaBHEHUS IPSIMBIX, TPOXOSIINX Yepe3
1) rouxy M1 ox yriiom ¢ k ocu OX;

2) Touku M1 u Mpy;

3) Touky M mapamienbHo BEKTOpY S ;

4) Touky M, NepIeHUKYIAPHO BEKTOPY 7]

5) Touky M1 mapannenbHo npsimoit Ly;

6) Touky M, neprneHAnKyIsIpHO OpsiMoit Ly .



3. JlaHbl ypaBHEHHs JBYX CTOPOH Hapajuiesorpamma 2x-y+2=0, x+3y-6=0 U

Touka nepeceuenus nuaronaneit O(-1; 4). CoctaBuTh ypaBHEHHUsI TUaroHaiei

napaniaeaorpaMma.
Xx=3t-1,
X—2y+z2=3, o
4, BYIIYT M TIpsSAMBIC |, : { 9y 1 )51 l,: {y=4, JEeXaTh B OIHOMU
+Z27 =
y z=-2t
IUTOCKOCTU?

5. Ilpu xakux 3HAYCHHAX A& U D MIOCKOCTh ax—4y+bz-1=0 NEPHIEHAUKYJSAPHA
PSIMOM, MPOXOSIIIEN Yepe3 ABE TOUKU M,(0;12), M,(L0;-2). [TocTpouTs 3TY
IUIOCKOCTb.

6. Hammcatb MmapaMCTpUICCKUC MW  KAHOHHYCCKUC  YPABHCHUA HpiIMOfI

- 5X-y+9=0,
Yo x+y-2z=0.

/. HaiiTu yron Mexy miIoCKOCTIMU 2Xx—Yy+3z+5=0 U 5—%Jrézl.

HJ[3 Ned «Ilpeodenvi. Henpepvienocmov pyHKyuu 00HOU nepemeHH o

1. Berancnuth npenensl GyHKIH.

(x3—2x—1)(x+1) JI12x -3

a) U 5 6) : SN P 5)
jim (L SIN%) jim X%

x>0 sin4x r) *~1 Inx 1)
fim ———5_ ”m(3x_lj/(3m)_

x—02x —arctg 3x e)Hl X+1

2. Uccnenyiite QpyHKIMIO HA HETPEPHIBHOCTh. Haiiaute Touku pa3peiBa GyHKINH,
€CJIM OHU CYLIECTBYIOT, M ONIPEAECIUTE TUIIBI Pa3pbIBOB. IlocTpoiiTe cxeMaTnyecKui

rpaduk GyHKIHM.
2Jx,0<x<1, 44X

a)f(x)=44-2x,1<x<25, 0) y=
2X—=1,X=225.

HJ[3 Ne5 «Hccnedosanue hpynkyuii u nocmpoenue zpagukos)

1. Hailigure HanOoJiblliee M HAUMEHbIIIEEe 3HAaUeHUS! PYHKIIUH HA 3aJJaHHOM OTPE3Ke



f(x)=2x>-6x"-18x+7 xel[-2;2].

. 1.3 2
2. llpoBeauTe MOIHOE UCCIEIOBAHUE U TOCTPOUTE rpaduk GyHKUUU Y = 3% - 2X

(x=1°
XZ

3. IIpoBeauTe mojHOE KCCIIENOBAaHUE U TIOCTPOMTE rpaduK PyHKIUU Y =

HJ[3 Ne 6 «Heonpedenennulit u onpeoeieHHblil UHMe2Pal, UX NPUI10HCEeHU)

Berauciauts HCOMPCACIICHHBIC UHTCTPAJIbI.

L [(4-3x)e¥dx. 2. (& 3. [ X+
I J.x\/x2+1 IXZ—X
3 2
4 IX +6X +13ngdx. 5. J- x? +4x +4x+2 dx
(X+1)(x+2) x+l +x+1)
Beruuciaurs OIIPCACICHHBIC MHTCTPAJIbI.
0 24
1+ In(x-1
6. I(xz +5X + 6) C0S 2XdX. 7. #dx.
- e+l X_l
8. 2arctg2 dX | 9.arct93 dX |
7, Sin“x(1-cosx) . (Btgx+5)sin2x

V4 16
10. | 2°sin® x dx 11. V256 - x*dx.
0

72

12. Bpruucnuts momaaun (uryp, OrpaHWYEHHBIX TpaduxkamMu  (QyHKIUH.
y=(x-2)",
y =4x-8.

13. BpruvcnuTh JIMHBI AYT KPHUBBIX, 33JaHHBIX YPABHEHUSMHU B IPSMOYTOJIBHOU

CHCTEME KOOpIHHAT. y=Inx, +3<x<+/15.

14 BpraucauTh 00beMBI TelTa, 00pa30BaHHOTO BpalleHuEM (GUTYPBI, OTPAaHUYCHHBIX

rpadukamu Gynknui. Ock Bpamenus OX y=—x*+5x-6, y=0.

H/[3 Ne7 «Hecoocmeennwlii unmezpany



Bbruncinuth HecoOOCTBEHHBIE MHTETpajibl MEPBOro poja (MM YyCTAHOBUTH HUX

PacXoJIUMOCTh)
J'In(x+1) dx . 2. J- ' dx .
> (X+1) X +2X+2

—00

Bbruucnuth HecOOCTBEHHBIE MHTErPajibl BTOPOTO pojaa (MM YCTAaHOBUThH MX

PacXoJIUMOCTh)
2 1 2
3. [ 4. [ L2
1Vx-1 21 s’/X—2

HccaenoBath CXOAUMOCTb UHTCTPAJIOB

+00 dX 1 \/;
5 | —=—. 6. dx.
'[ V1+x3 !ex -1

HJ[3 Ne8 « DynKuuu HeCKONbKUX NepemMeHHbIX)

1. Haiinure 51 MOCTPOUTE o0JacThb OIpPEICIIEHUS byHKIMHU
2
7= XY +In(y? —2x+8).
2X+Yy

2. Haiinure yacTHBIE TPOM3BOIHBIE DYHKIIUU Z = ,/sin Xy + In( X +2Y).

3. Haiinure Z—Ft) or ¢yukuuu p=u’lhv, rIe u:%, v=3s—2t.

/
X

4, Havitu z, nna GyHKIUHA 2xz—4ﬁ+coszxy—4y:7.

5. Haiingute skcTpeMyM QyHKIMHA U= X* +8y* —6Xy+5.
6. Borunciure npubamkenso 0,97%

HJ[3 Ne9 «Cnyuaiinvie coobimusny

3apmaua 1. bBpocatorcs nBe urpaibible KocTu. ONpeneuTb BEPOSITHOCTh TOTO,
YTO: a) CyMMa YHKCJia OYKOB HE MPEBOCXOAUT 3; 0) MPOU3BEACHUE YHCIIa OYKOB HE
MIPEBOCXOJUT 3; B) MPOU3BEJCHUE YMCIIA OUKOB JEIUTCS Ha 3.

3agaua 2. Cpenu 10 norepeitHpix OuneToB 6 BRIMTPHIITHBIX. Haynauy B3sin 4
owmera. OnpenenuTs BEPOITHOCTD TOTO, YTO CPEIA HUX 2 BHIMTPHITITHBIX.

3agaua 3. MoMeHTbl Hayana JBYX COOBITMH Haynaudy paclpeiesieHbl B
npomexxyTke BpemeHu oT 9:00 go 10:00. OnHo u3 cobbiThii amutes 10 MuH., Apyroe
— 10 mMun. OnpenenuTh BEPOSTHOCTH TOTO, YTO: a) COOBITHS «IIEPEKPHIBAIOTCSY BO
BPEMEHHU; 0) «HE MEePEKPHIBAIOTCS.



3anaua 4. B nByx maptusix 71 %  u 47 % noOpoKauyecTBEHHBIX W3JIENU
COOTBETCTBEHHO. Haynauy BOMpalOT MO OJHOMY H3JIEIUI0 U3 KaXJAOW HapTHH.
KakoBa BeposSITHOCTh OOHAPYXUTh CPEIU HUX: a) XOTd Obl OTHO OpakOBaHHOE; 0)
1Ba OpaKOBaHHBIX; B) OJTHO JOOPOKauYE€CTBEHHOE M OJTHO OpakOBaHHOE?

3agaua 5. BeposTHOCTB TOTO, YTO IIeJb MOPaKE€Ha MPU OJHOM BBICTPEIIE MIEPBHIM
ctpenkoM, paBHa 0,61, BropsiM — 0,55. IlepBblit caenan 2, BTopoid — 3 BBICTpea.
Omnpenenuts BEPOATHOCTH TOTO, YTO 1LIEJTb HE MOPaXKEeHA.

3agaua 6. B nepsoii yprae 4 Oenbix u 1 uepHsIii map, Bo BTOpoi -2 OembIX U 5
yepHbIX. M3 mepBoii BO BTOPYIO MEPENOkKEHO 3 IIApoB. 3aTeM M3 BTOPOW YpPHBI
u3BJieYeH oJuH map. OnpeaennuTs BEPOSTHOCTh TOTO, YTO BbIOPAHHBIN M3 BTOPOM
YPHBI 11ap — OeJIbIi.

3agaya 7. B marasuH TOCTYINAOT OJHOTHUIIHBIC HU3JIENUS C TPEX 3aBOJIOB,
npudeM i-i 3aBoj moctasisier Mi% uzaenuii (1=1, 2, 3). Cpeau usaenuii i-ro 3aBojaa
Ni% mnepBocopTHhIX. Kymineno oo wm3aenue. OHO OKa3aloCh MEPBOCOPTHBIM.
Omnpeaenuts BEPOSTHOCTh TOTO, YTO KYIJICHHOE M3/EJUe BBIIYIICHO |-M 3aBOJOM.
m;=50, m,=30, m3=20, n;=70, n,=80, n3=90, j:l.

3agaya 8. BeposTHOCTH BHIMTpHINIA B JIOTEPEIO Ha oAauH OwmieT paHa 0,3.
Kynneno 10 6umneroB. Haiftu HamBeposiTHEHIIEe YUCIIO BBIMTPABIIMX OWIETOB U
COOTBETCTBYIOIYIO BEPOSITHOCT.

3agaua 9. BeposiTHOCTh «cO0s1» B paboTe TeneOHHOW CTAaHIMU TPHU KaKIOM
Bb13oBe paBHa P=0,02. IToctymmio 1000 Be30BOB. OmnpenenuTs BEPOSITHOCTH 7
«cO0EBY.

3agaua 10. BeposTHOCTb HACTYIUUICHUSI HEKOTOPOTO COOBITHS B KaxaoM u3 100
HE3aBHCHUMBIX UcTibiTaHu paBHa P=0,8. Onpeaenutb BEpOSITHOCTb TOTO, YTO YHCIIO
M HACTYIUICHUH COOBITHS YIOBJICTBOPSET CIICAYIONIEMY HEPaBCHCTBY: ky <
m < k,; k1=80, k,=90.

HJI3 NelO «Cnyuaitnvle genuyunvl»

1. Onun pa3 OpomieHbl ABe UTrpalibHble KocTu.  CiydaiiHas BeaumduHa X -
CyMMa OYKOB, BBITIABIIMX HAa BEepXHHUX TIpaHsxX. COCTaBUTh Pl paclpeesieHus
JAaHHOM CJIy4YalHOW BEJIMYMHBI, BBIYUCIUTh €€ MaTEeMaTHU4YECKOE OXHUIAHUE U
JTACTIEPCHIO.

2. Jlan psin pactipeienieHust TUCKPETHOM CITyYaifHOW BEJTMYHHBI  X:
4 6 8

X 2 10

P 0,4 C
0,1 0,2 0,1




Haiitn 3HayeHue mnapamerpa «c».  BbIUHCIWTE MaTeMaTH4ECKOE OXXHUIAHUE,
CpeaHee KBAaAPAaTUYECKOE OTKIOHEHHME CiaydaliHoW BenuuuHbl X.  IlocTpout
rpaguk (QyHKUMU paclpeiesieHds W MHOTOYTOJbHUK pacnpeneneHus. Haiitu
BEPOATHOCTb TOr'0, YTO  CiIydaiiHas BEIWYMHA X HE IPEBOCXOIHUT 3.

3. CnyudaiiHas BenuunHa X 3a/1aHa cBoe (PyHKIMEH pacrpeneneHus
X-1
e 2, x<l;

N | —

F(x)= v

—

Haiitu mnotHocth pacnpenenenus. Iloctpouts  rpaduxu dyHKUMU U
IUIOTHOCTH  PACIpPEETICHUS. BbluncinTe MaTeMaTHYECKOE OXKHMIAHUE U
JTUCIIEPCHIO.

4. CnyudaifHas BenmnurnHa X MOJYWHEHA 3aKOHY PacIpeIesICHUs C TIIOTHOCTHIO:

0, x<0;
S = —axz > x2>0.
(1+x7)

Haiitu 3Hauenue mapameTpa «a», (QYHKIUIO pacmpenesieHus, ONpeleIuTh
MaTEMaTHYECKOe OXKUJaHUE, ITUCIEPCUI0 M BEPOSITHOCTH TOTO, YTO
ciy4yaliHas BeluuMHa X 1onagaer B mpomexytok (0, 2).

5. Jlana rtabnwuiia, ompezensonias 3aKOH pachpeneieHUs] CUCTEMbl CIydalHbIX
BesmunH (X, Y):

X
\ 40 60
Y

<

10 3a a 0
20 2a 4a 2a
30 2a 5a

Haiitu: mapamMeTp «a», MaTCMAaTU4YCCKUC OXHUAAHHUA m,, my; AUCIICPCHUHA

2 2.
x 2 o

+3 Koo umuent koppenaumu

c ey

H/ia3 Mll «Oopabomka cmamucmuyeckux oOannwvix. Hccnedosanue
CMAamuUCmMuYecKux 3a8UcumMocmeit)

JlaH ctaTucTUYeCKUM psijl (MCXOHbIE 3HAUCHUS BEJIUYUH )



38,4 18,740,724 [30,3 |18 |27,3|251|22 |21

40,2 |111,7|50,8 | 9 28,4 115,738 |20,6 |32 |28,6

24,1120,9|38,2|228 47,6 |11,3|52,8 | 15,2|19,5|19,7

32522436 |19,8|30,3 (21,348 |245|46 |20,3

25 129,5|357(153(30,5 27,826 |28,7|27,8|155

38,1|19,6 |34,3|20,7|48,7 11,532,528 |352 30,7

16,8 | 32,2 43,8 |13 |16,8|18,3|57,1|29 |41,6 18,2

28,8 29,7355 |24 23,920,240 |23,8|425 15,3

47,1 114,71459 |24 |54,3|14,2 (50,7 |15,9|32,9 | 22,5

50,1|159(293|219|60,8 |27,2 (58,6 |9,3 |356 |22,7

30,225 |542|14,2]21,419,8|40,1 17,447 |17.3

36,9 (23259861 [384 |23 |34,423,4,31,4|30,2

36,6 | 7,9 |32,2|22,3|46,8 |20,5|53,7|12,4|28,2 |30

38 |154|52 |61 |23,8|18,3|42,1|28,5|33,7|19,8

55 |11 |31,2|24,2|379 (32643 |20,2|27,6|185

16,2 | 25,2 | 51,2 | 14,2 | 30,6 | 21,5| 23,5 | 14,6 | 36,8 | 10,7

49,7 1159 32,220,437 |24,5|32,9 258|455 14,8

49,7 119,5|30,9|20,7|57,6 | 20,354 |14,4|18,6 | 153

42,3 119,7415|10,8|41,9 | 14,6 | 42,3 |23,5|258 | 27,4

35,7(11,9|41,2 198 |34,126,3|58,8 9,2 |39,2|175

1) Ilo maHHBIM  OLEHUTE T'€HEpaJIbHbIE MapaMeTphbl: HAWIUTE CpEeIHEE,
JIUCTIEPCUI0, CPEIHEE KBAJIPATUYHOE OTKIIOHEHHUE, ACUMMETPHUIO, JKCIECC, MOAY,
MeJInaHy, KO3 PUUUEeHT Bapualuu JJj1sl IPU3HaKoB X U Y.

2) Ilo maHHBIM MOPOBECTH CTATUCTUUYECKYIO MPOBEPKY CTATUCTHUYECKOMN
TUIIOTE3bl O HOPMAJIBHOM PACHpEACI€HUHA U3MEPSEMOTO IPU3HAKA T10 CIIEAYIOIIUM



KPUTEPUAM: a) KpUTepuro Ilupcona y? (ypoBEHb 3HAYMMOCTH IPHHATH PABHBIM
0.05)., 6) kpureputo Konmoroposa-CmupHoBa. B ciydyae mpuHATUS TMIOTE3BI O
HOPMAJNBHOCTH  paclpesieieHHuss HaWTH  JOBEpUTENbHbIE  HMHTEPBAIBl IS
MaTEeMaTHYECKOTO OKUAAHUS M CPEAHETO KBAAPATUUYHOTO OTKIOHEHHS IPH YPOBHE
Hanéxuoctu 0.95.

3) Haiitu wucnpaBieHHBI KOPPENSLUOHHBI MOMEHT U KO3()PuuueHT
Koppensiuuu. [IpoBepuTh TUMNOTE3y O HE3aBUCUMOCTH mnpu3HakoB X u Y
(ypoBeHb 3HauumocTH MpuHATH paBHbIM 0.05). Paccuurtath k03pduULMEHTHI
nuneriHon perpeccun (X Ha Y wmm Y Ha X). [IpoBepuTh 3HAUYUMOCTH
ypaBHeHMs perpeccur. HailTu noBepuTenbHble UHTEPBAJbl s KOA(D(DUIIMEHTOB
KOppesUU U JIMHEWHOU perpeccuu (mpu ypoBHe HanéxHocTH 0.95).

4) Tloctpouts none xoppensiuil Benuuun X u Y. U Ha aTOM ke rpaduke
OCTPOUTH JIMHUIO perpeccur. [laTh CMBICTIOBYIO HHTEPIIPETAIIUIO KO PUITMEHTOB
ypaBHEeHUs perpeccur. OLEHUTh €ro NPUrogHOCTh JJI AHATUTUYECKUX PACUETOB.



HPUJIO’KEHUE 2

7 OIleHOYHBIE CPEICTBA /IS IIPOBEAEHUSA IPOMEKYTOUHOM aTTECTAIIUU

a) Ilnmanupyemble pe3yJbTaTbl O0y4YeHHS] M OLICHOYHBIC CpeIcTBAa JJsl NPOBeleHHs
NPOME:KYTOYHOH ATTeCTALMM:

Kon
HHOUKATOpa

HNupukarop
JOCTHXXCHUA
KOMIICTCHIIMHU

OneHouHbIE CpeICTBA

OIIK-2: Cnoco6eH ucnoab30BaTh MaTeMaTuieckue, (puznueckue, GusnKo-XuMH4eCKuUe,
XHMHUYeCKHe MeTO/IbI 1JIsl peleHus 3a71a4 npogeccCHOHATbHOM 1esITeJIbHOCTH

OIlK-2.1

UCTIOJB3YyeT
MaTeMaTH4YeCKue,
¢uznueckue,
¢uzuko-
XUMUYECKHE,
XUMUYECKHE
METOTBI ISt
pereHus 3a1aq
npohecCuoOHATBHOU
JeSITeTbHOCTH

OIlIK-2.2

BriGupaer
MaTeMaTH4YecKue,
¢buznueckue,
(huzuko-
XMUMHYECKUE,
XUMHYECKUE
METOJIbI JUIS
peleHus 3a1au
npodeccuoHanbHOM
JeSITeNIbHOCTH

TeopeaneCKne BOITPOCHI /UIA 3K3aMEHa

1. Martpunesl. JleficTBUs HaT MATPHUIIAMH.
2. Omnpenenuteny MaTpUIl, UX CBOMCTBA.

3. Munop, anreOpamueckoe JONOJTHEHWE.  BrluncieHue
OTIPENENUTENS PA3N0KEHNEM 10 CTPOKE (CTOIOIY), TOHIKEHHUEM
TOpSsIJIKA.

4. ObpatHass MaTpuia, TeopeMa O
€MHCTBEHHOCTH 0OpaTHON MaTpPHIIBL.

5. DnemeHTapHbie MpeoOpa3oBaHUS MATPHUIl. DKBHBAJICHTHEBIE
MatpuIlel. Paar matpuier. CoiictBa panra. Teopema o paHrax
OKBHBAJICHTHBIX MAaTpPHII.

6. Crymenyaras Matpuiia. TeopemMa O paHre CTYIEHYATOM
MAaTpPHIIBL.

7. Cuctempl MUHEHHBIX anreOpamdeckux ypaBHeHui (CJIAY)
(ommpenenenus: coBMmecTHOH, HecoBMmecTHOH CJIAY, permenus
CJIAY). Ycnosus coemectHocTr CJIAY.

8. Matpuunas 3amuchk CJIAY. Pemenne CJIAY ¢ moMoIisro
o0paTHOW MaTPHITHL

9. ®opmynsl Kpamepa.

10. Onpenenennniec U Heonpeaenenusie CJIAY. Meron INaycca.
11. Ogaoponnubie CJIAY. dyHnamMeHTaIbHAs CHCTEMA PEIISHHH.
12.Bekropel.  JluHeliHbIE  oOmepalldd  HAaa  BEKTOPaMH.
KonnuueapHbie 1 KOMIUTaHapHBIE BEKTOPHI. Jlenenne oTpe3ka B
JTAHHOM OTHOIIICHHH.

13. CkansipHOE TIpOHM3BEIEHHE BEKTOPOB, €0 CBOWCTBA. YTOX
MEKIy BEKTOpaMH. YCJIOBHE NEPHNEHANKYISIPHOCTH JIBYX

CYIIIECTBOBAHUUA U

BeKTOpOB. [Ipoekius BekTopa a Ha Bektop D . Mexannueckuit
CMBICJI CKaJIIPHOT'O IIPOU3BENCHUSI.

14. CxanspHoe npon3BeneHue B 0asnce i, ], K.

15. BexropHO€E TTpOM3BEIeHIE BEKTOPOB, €0 CBOMCTBA.
I'eomerpuyeckuii 1 MEXaHMYECKHH CMBICII BEKTOPHOT'O
IPOU3BENCHUS. Y CJIOBUE KOJUIMHEAPHOCTH JBYX BEKTOPOB.

16. BexropHoe mpousBeieHue B 6asuce i, j, k

CwmelaHHOE NPOU3BE/IEHUE BEKTOPOB, €0 CBOMCTBA.
17. TeomerpuyecKkuil CMBICI CMELIAHHOTO IPOU3BEACHHUS.
YcnoBue KOMILUTAaHAPHOCTH TPEX BEKTOPOB.

18. CmemanHoe Ipon3BeieHre B 0asuce |, j, k .

19. YpaBHenue npsimoii Ha miockocT. CriocoObl 3a1aHusI.
OCHOBHBIE 33/1a4H.

20. YpaBHeHHE MIIOCKOCTH B pocTpancTBe. CriocoObl 3a1aHusl.
OCHOBHBIE 33/1a4H.

21. YpaBHeHue npsMoii B mpocTpaHcTBe. [Ipsmast v miockocTs B
npoctpaHcTBe. OCHOBHBIE 3a/1a4H.




Kon
UHOUKATOpa

Nupukarop
JIOCTHKECHUS
KOMIICTCHIIHU

OneHouHbIE CpeICTBA

22. ©ynkuua. CrnocoOsl 3aaanust. O61acTs onpeneneHus.
OCHOBHBIE AJIEMEHTapHbIC PYHKIMH, UX CBOMCTBA, rpaduKu.
23.Tlpenen ¢hynkuuu B Touke. [Ipenen Gpynkuuu B
6eckoHeuHocTH. OJHOCTOPOHHUE MPENENbI.

24. beckoHeuHO MaJibie U OECKOHEYHO OOJNbIINE (PYHKIIUHU, CBSI3b
Mex 1y HUMHU. CBOMCTBAa OECKOHEUHO MAJIBIX (hYyHKIIUH.

25. Teopemsl 0 ipenenax. PackpeiTie HeONpeaeneHHOCTEN!.
26.3ameyaTebHbIC PSS

27.CpaBHeHre OECKOHEYHO MAJBIX (QYHKIMA. DKBUBAJICHTHBIC
0eCKOHEUHO MaJible (QYHKIIMY 1 OCHOBHBIE TEOPEMBI O HUX.
[IpuMeHeHne K BEIYUCICHUIO TIPE/IEIIOB.

28. HenpepbIBHOCTD (DyHKIIMHU B TOUKe. TOYKHM pa3pbiBa U UX
KJIacCU(pUKAIIHS.

29. OcHOBHEBIE TEOpEMBI O HEMIPephIBHBIX (pyHKIMAX. CBOMCTBA
(yHKUIWH HENpPEphIBHBIX Ha OTPE3Ke.

30. I[IpousBoanast pyHKIIMH, €€ TEOMETPUUCCKUN U PU3UICCKHU I
CMBICII.

31. YpaBHeHHs KacaTellbHOW U HOPMalld K KPUBOH.
HduddepenmpyeMocts PyHKIIMH B TOUKE.

32.TIpou3BoaHAs CYMMBI, Pa3HOCTH, POU3BEICHHSI, YACTHOTO
¢bynkuui. [Tpon3BoHAas CIOKHON 1 00paTHOH QyHKIIHIA.

33. JuddepeHiinpoBaHre HEIBHBIX U MTApaMETPHUECKU
3amaHHbIX QyHkuui. Jlorapudmudeckoe auddepeHnupoBaHue.
34.TIpon3BOHBIE BBICIINX MOPSIKOB.

35. Juddepentnan GyHkipu. I'eoMeTpruecKUii CMBICIT
muddepeninana. OCHOBHbIE TeopeMbl 0 nuddepeHnnaiax.

36. [Ipumenenue nuddepeHiraia K IpruOIMKeHHBIM
BBIYHCIICHUSIM.

37. OcHoBHbIE TeOpeMbl UG (epeHIIHaTbHOrO HCYUCICHHS :
Ponns, Jlarpanxa u Komu.

38. IIpaBuo Jlomnuras.

39. YcnoBrs MOHOTOHHOCTH (DyHKIUH. DKCTPEMYMBbI (DyHKIIUH.
HeoOxoammoe u 1ocTaTOYHOE YCIOBUS SKCTpeMyMa (DYHKITHH.
40. HauGonpIiee ¥ HanMeHbIlee 3HaUeHHs QYHKIIUN Ha
OTpEe3Ke.

41. Beirykuiocts rpaduka GyHKIuu. Todku nepernoa.
HeoOxoammoe u mocTaTogyHOE yCIOBHS TOYEK Tepernoa.

42. AcumnitoTsl rpaduka QyHKITUH.

43.1lepBooOpasnas. HeomnpeneneHHblii HWHTErpan ¥ €ro
cBoiicTBa. Tabmuia OCHOBHBIX HHTETPAJIOB.

44. OcHOBHBIC METO/IBI HHTETPUPOBAHNUS: 3aMEHA NIEPEMEHHON 1
MHTETPUPOBAHKE 110 YACTSIM.

45. VlaTerpupoBaHue parioHaIbHBIX (QYHKITHIA.

46. VIaTerpupoBaHue TPUTOHOMETPUIECKAX (PYHKITAH.

47. VlaTerpupoBaHue HPPANHOHAEHBIX (PYHKIINH.

48. OnipezieneHHbI HHTErpall KaK MpeieN HHTErPaIbHOH CyMMBI,
€ro CBOICTBa.

49. ®opmyna Herorona — JleitOHuma. OCHOBHBIE CBOWCTBa
OIIpeIeTICHHOr0 HHTErpaa.

50. Beruucnenue ONIpENeTICHHOr0  HMHTerpaja  (3aMeHa
NEpEeMEHHON, MHTErpupoOBaHUE IO dYacTsM). VHTerpupoBaHue
YETHBIX U HEeYETHBIX (QYHKUHN B CHMMETPUYHBIX Npeeiax.

51. HecoOcTBEHHBIE HHTETPAIBL.

52.T'eomerpuueckue u ¢dusnueckue MPUIIOKEHNS
OIIpe/IeTICHHOr0 HTErpaa.




Kon
UHOUKATOpa

Nupukarop
JIOCTHKECHUS
KOMIICTCHIIHU

OneHouHbIE CpeICTBA

53.06nactes onpenenenust OHIL. Ilpenen, HempepbIBHOCTD.
CpoiicTBa QYHKIHIA, HETTPEPHIBHBIX B OTPAaHUYEHHON 3aMKHYTOH
obnacru.

54.YacTHble MIPOU3BO/IHBIE MepBOro TopsiiKa, ux
reOMETPUYECKOE HCTOIKOBAHHE.

55. YacTHbIe IPOU3BOAHBIC BBICIINX MOPSIIKOB.

56. Iuddepenmpyemocts 1 nonHbi aud depeHnnan GyHKIuH.
57.Tlpumenenue momHoro auddepeHnrana K NpuOIIKEHHBIM
BhIUUCIEHUsIM. JJuddepeHianbl BBICIINX TOPSIKOB.

58. [IpousBoanas crnoxuoi pyrkumu. [TomHas Mpor3BOHAS.

59. MuBapuanTHOCTH (hOPMBI TTONTHOTO UG PepeHnana.

60. Ind depennnpoBanre HeIBHON (QYHKITUH.

61. KacarenbHas INIOCKOCTh ¥ HOPMaJlb K MOBEPXHOCTH.

62. OxcTpemyM GYHKIMU ABYX TepeMeHHbIX. HeoOxoanmoe n
JOCTaTOYHOE YCIOBHE IKCTPEMYMaA.

63. YcioBHbIN sKcTpeMyM. Meron MHOxuTeNel Jlarpanxa.
64.HauOonplliee ¥ HauMeHbIIee 3HA4YeHUs (QYHKIMH B
3aMKHYTOU 00JIacTH.

65. OCHOBHBIC TOHSTHSI TEOPUH BEPOSITHOCTEH: HWCIBITAHHE,
COOBITHE, BEPOSTHOCTD COOBITHSI.

66. [eiicTBus Haj cOOBITUAMU. ANreOpa COOBITUI.

67. TeopeMbl CIIOKEHHUS M YMHOKCHHUS BEPOSITHOCTEH.,

68. ®opmyiia monHoi BepositHocTH. Dopmyiia belieca.

69. [TocaenoBaTEILHOCT, HE3aBUCHMBIX HCMBITaHUH. Dopmyiia
bepnymnu.

70. Cniyyalinble BEIMYHHBI, HX BHJIBL.

71. Psan pactipeneneHus. OyHKIUS paclpeneieHus, €€ CBOWCTBA.
IInoTHOCTH pactipesenenus, CBOMCTRA.

72.Yucnosble XapaKTEepUCTUKU CILy4ailHbIX BEJINYMH:
MaTeMaTHYeCKOe OXHJIaHHE, JTACTICPCHS, cpenHee
KBaJ[PATHYECKOE OTKIIOHCHHE.

73. HopManbHBIi 3aKOH pacipeieeH sl CIyq9ailHON BETMYUHBI.
74.CuctemMbl CIy4JailHBIX BENWYWH. 3aKOH pacIpenereHus.
UuncioBble XapaKTePUCTHKH CHCTEMBI CIyYaiHBIX BEIWYHH.
3aBUCUMOCTD CITyYaiHbIX BEJIHYUH.

Ilpumepnvle npaxmuyeckue 3a0anus

1. Pemuts CUCTEMY JIMHEWHBIX aJIFC6p8.I/I‘ICCKI/IX

. X—4y -2z =-3,
YpaBHEHHUU 3x+y+z=5
3x-5y—-6z=-7.

2. Pemmutsb cucteMy JIMHEHHBIX anredpanyecKux

X+y+2z=0,
ypaBHEHUH 2x—-y—-2=0,
3x+4y+2=0.

3. Hamucars ypaBHeHuUe IpsAMOM, IPOXOIAIIEN Yepes

Touky M (1,2) napasiebHOW IPAMOM  5x+2y +20=0
Borumcauts @D oy axb ,€CHd a = (1,1,1),
b =(0,21).
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5 Hammcars ypaBHeHue npsmoii AB , eciiu A(— 1,2),

B(2,-1)
6. Hammcare ypaBHeHue psAMoOH, IPOXOIALIEN Yepes
touxy M(L,0) mapamnensHoii npsamoit X =2 _Y—4,
3 -1

7. ITloka3ate, uto psimbie 2X—Y—20=0 u
—X—2y-3=0 mnepneHIuKyISAPHBI.

8. Tlokasars, 4to mpsiMpie 2X~Y+4=0y —4x+2y-10=0
HapaJuIeIbHBL.

9. Hammcarp ypaBHEeHUE IPSAMOM, OTCEKAIOIIEH Ha O0CAX
KOOpJUHAT OTpe3Ku 2 u 3.

10. Hanucate ypaBHEHHE IPSIMO, IPOXOIAIIEH Uyepes
TouKky M (— 2,3) NEePIEHANKYIISIPHO TPSIMON
X+2y+20=0.

11. Beruucnure npeaensl:

a) lim 1+4x-x* . ¢ fim 3X-aresin 2x B | J2x-1-+5
7 i ———> im—=— "=
xon x+3x2+2x" %0 cosx —cos® X i x—3

o dy o _ 4x—x?
12. Haiinure ™ Uit QYHKITUI: a) y=e . 0)
X

X =ctgat,
y = In(sin 2t).

13. Haiitu sxcTpeMyM GYHKIIMK U TOYKH Tiepernda
y=x"—4x> —48x* +6x-9
14. Haiitn Heonpeien€HHBIA UHTETpAL:  a)

Isin 3x-cosSxdx,6)J 1-cosx dx B j(2x+5)-exdx.
(x-sinx)*

V20
I xdx .
2 \/x2+5

1
16. BbrauciuTh onpeaeneHHbIH HHTETpal I4x .arcsin xdx -

0

15. Beiuucnuts onpeaeneHHbIA HHTErpa

17. Haiitu rutomaap Gurypsl, OrpaHn4eHHON JTMHUSMMU:
x=4, y>=4x.

18. Haiitu u mocTpouTh 001acTh onpeaeneHus: GyHKIHH

U=y9-x"-y* +(x-y)°

19. Haiitu nonueiil quddepenunan GyHKuuu:
z=x3Iny—sin2xy.
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20. HaifTu 4YacTHbIE MPOW3BOAHBIC IEPBOTO MOPSIKA

pymcn: 2= 5x2y% +In(x +4y).

21. Hanucatp ypaBHEHHUE KacaTebHOU MJIOCKOCTH U

HOPMAJIH K IOBEPXHOCTH Z =+/X>+Yy’ B Touke (3, 4, 5).

22. VccnenoBath Ha 3KCTpeMyM (DYHKIIHEO

z=x%-2xy+4y?

23. Pemure 3amauy Komu: ycos® xdy = (y2 +1)dx :
y(0)=0

24. IIpu nocraBke ¢ 3aBoja Ha 6a3y 1000
PaaIuONIPUEMHHUKOB, y 55 BBIILIM U3 CTPOs JaMIibl. Haiitu
BEPOSITHOCTH TOTO, UTO B3SATHIN HayJauy MPUEMHUK OyJeT
UCIIPAaBHbBIM.

25. TlaTHaMATh SK3aMEHAITMOHHBIX OUJICTOB COJIEPIKAT I10
2 BOIpOCa, KOTOPHIE HE TTOBTOPSIOTCS, SIK3aMEHYIOIIUHCS
3HAET TOJIBKO 25 BompocoB. HaliTu BEpOSITHOCTH TOTO, YTO
9K3aMeH OyJlleT cliaH, el JJIs 3TOr0 JOCTaTOYHO OTBETHUTD
Ha JIBa BOIIPOCa OJHOTO OuyIeTa.

26. [IppauMaeM BEpOSITHOCTH POKICHHS MaJIbUnKa U
NeBOYKH paBHBIMU. Vcnonb3ys popmyny bepuyniu, HaliTi
BEPOSITHOCTh TOTO, YTO cpeau 10 HOBOPOKACHHBIX 6
OKaXyTCsl MAJIbYUKaMHU.

27. JlaH 3aKOH pacnpeneaeHus: JUCKPETHON CIIydailiHON
BEJIMYMHBI:

110 | 120 | 130 | 140 | 150
X:

p:101 (02 |03 |02 |02

BBIYHUCIIUTh €€ MATCMATUYCCKOC O KUAAHUC, TUCIICPCUIO U
CpeaHEeC KBAAPATUUICCKOC OTKIIOHCHUC.

28. Jlana ¢yHKuus pacnpeneneHust HenpepbIBHOM
CIIy4aiiHOM BEIUYMHBI X

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

Haiitu motHoCTh pacmpenenenus f(x), mocTpouts ee

Fpa(I)I/IK, BCPOATHOCTL IIOIIalaHUA B 33.,[IaHHBII>'I HHTCPpBAJI
[0,5: 2].
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Ilpumepnuvle npuknaonsle 3a0a4u U 3a0aHUA
1. B HekoTOpoOil oTpaciu M 3aBOJOB BBIMTYCKAIOT N BHUJIOB
npoaykiuu. Marpuna A,,x, 3a1aetT 00beMbl IPOAYKIIUH Ha
KaXJOM 3aBOJIE B IMEpPBOM KBapTajie, marpuna B,,.,
COOTBETCTBEHHO BO  BTOPOM; (ai i» b j) — 00BeMbl
IPOJIYKIMH |-TO TUIIA Ha I-OM 3aBOjie B 1-M  2-M KBapTaiax
COOTBETCTBEHHO:

2 3 7
1 2 2
A= 4 1 5 » B=
2 1 3
2 3 7
1 2 2
4 1 5
2 1 3

2. [Ipennpusitie MPOU3BOAUT N TUIIOB MPOIYKIIMH, O0BEMBI
BBIITYCKA 3aJaHbl MaTtpuueil Ay, . lLleHa peanuzanun
eJMHUIIBI I-TO THIA TPOAYKIHUH B J-OM PETHOHE 3ajaHa
matpuiieii B,y , Tme K — 9mMciao pernoHoB, B KOTOPBIX
peanusyercs npoaykuus. Haliqure matpuity C BBIpYYKd 1O
peruonam, eciau (s n = 3; k = 4)

Aixz = (100 2000 100); Bsyy =

2 3 1 5
1 3 2 2
2 4 2 4

3. KommuecTBo pPaaAuoOaKTUBHOI'O BE€IIECTBA B MOMCEHT
t

. 1\T
BpeMeHH t BbIpaxaercs ¢dopmynon m =M (E) , TIe

T — Tak Ha3plBaeMblil  mepuoj  Iojypacnaaa, a
M —nepBoHayYanbHOE KOJUYECTBO BEIIECTBA (KOJIMYECTBO
BemjectBa B MoMeHT Bpemenu t =0 ). Haiigure
MIHOBEHHYIO CKOpPOCTb pachaja BeIecTBAa B MOMEHT
BpEMEHU {j.

4. Konn4ecTBo €OJIM, PACTBOPUBILENCS B BOJE 32 BPEMs OT

t =0 o moboro MOMEHTa BpeMeHH t, ompenensercs 1o
3akoHy x = x(t). UTo criemyeT MOHMMATh: a) MO CpeIHE
CKOpPOCTBIO PACTBOPEHMSA COJIM 32 NIPOMEKYTOK BPEMEHH
[to; to + At]; 6) moa CKOPOCTBIO PaCTBOPEHHUS B MOMEHT
BpEeMEHU t,?

5. [Ipu HarpeBaHuu Tena Temreparypa T ero u3MeHsercs B
3aBUCUMOCTH OT BpPEMEHM HarpeBaHus MO 3aKkoHy 1 =
0,4t2, rne T — Temneparypa B rpagycax lleascus, t — Bpems
B cekyHnax. [laiite ompexaeneHue: a) cpedaHed CKOPOCTH
U3MEHEHUs1 TeMIIepaTyphl 3a IPOMEXKYTOK BpPEMEHHU
[to; to + At]; 6) cKOPOCTH M3MEHEHHUS TEMIIEPATYPHI TEJA B
MOMEHT BpeMeHu t, . Hailimurte: a)cpenHiol CKOpPOCTb
U3MEHEHUS TEMIIEPATyphI 32 IPOMEXYTOK BPEMEHU OT & =
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4c o t, = 6¢; 0) CKOPOCTh U3MEHEHHUS TEMIIEPATYPHI TeJla
B MOMEHT BpEMEHHU t = 4c.

6. Ilpu HEKOTOpOM XHUMHUYECKONW peakuuu 3a t CEeKyH[I
obpasyercs Q rpamMMoB BemecTBa. Kak HailTH: a) cpeTHIO0
CKOpOCTh 3a/IaHHOM XMMHYECKOW PEAKIUU 3a MPOMENKYTOK
BpeMenu [ty; to + At]; 6) CKOpOCTh XMMHUUECKOM peakiuu
B MOMEHT BpeMeHH t,, eciiu Q = f(t)?

7. Crepxxenb AB umeet mmnHy 1 m. Macca ero yactu AM
nponopuuonansHa |[AM|? u pasna 20 2 npu |AM| = 3 cmM.
Haitgute maccy Bcero CTepHs M €ro MoJIOBUHBI. SBisieTcs
JIM cTep’KeHb OAHOPOIHBIM? Kak onpenenuTs ero JMHEeHyo
MJIOTHOCTH B MMPOU3BOJIbHOM TOUKE M, OTCTOSAIIEH OT Hayaia
Ha paccTossHuM X ? [logcunTaiiTe IIIOTHOCTH CTEPKHS B €T0
CepeMHE U B KOHIIE.

8. IMycte Q = Q(6) — KONMMUECTBO TEIUIOTHI (B KAJOPHSIX),
KOTOpoe notpedyeTcs it HarpeBanus 1 2 BemectBa ot 0 10
6 °C. Kakos ¢pusnueckuii cmpicn Q'(0)?

9. KommyecTBOo TeIIa, HEOOXOIMMOE [ TOrO, YTOOBI
MOBBICUTH TemnepaTypy 1 e BemiectBa oT 0° 1o t°, paBHO
Q(t°). JlafiTe TOYHBIC ONMpENEICHUS MOHATHI: 1) CpemaHss
TETUIOEMKOCTh BEIIECTBA B TEMIIEPATYPHOM IMPOMEKYTKE:
[t; to +At°] ; 2) TemI0eMKOCTH  BEIECTBA  IIPH
Temneparype tg.

10. Eciu omycTWTh KpHUCTa/Ul BEIIECTBA B HACBHIIICHHBIN
pacTBOp  3TOr0  BElIECTBA, TO  KPUCTAUI  HAYHET
yBenuunBathecsi. OOo03HaunmMm yepe3 m(t) ero maccy B
MOMEHT BpeMeHH t. JlailTe TouHbIe onpenesieHUs] MOHATHMA:
1) cpenHsisi CKOpPOCTh HM3MEHEHHMs] Macchl KpHCTaiia 3a
IPOMEKYTOK BpeMeHHt [t; t + At]; 2) ckopocTh U3MEHEHUS
Macchl KpUCTalJla B MOMEHT BPEMEHU L.

11. B mpouecce pacnajga paadoOaKTUBHOTO BellecTBa A
MOSIBJISIETCA PaJMOAKTUBHOE BEIIECTBO B, KOTOPOE B CBOIO
ouepenp pacmnagaercs. O6o3HauuM yepe3 m(t) KOJIUYECTBO
BEIIIECTBA B MOMEHT BpeMeHH t. JlaliTe TouHOE onpe/iesieHue
MOHATHUSL «CKOPOCTh pacmaja Benecrsa B B MOMEHT
BpPEMEHH {».

11. Pacnag pagusi coBepiaercss mo 3akoHy R = Ry - ekt

rac R o — KOJIMYECTBO paaus B HadJaJbHBIM MOMEHT BPEMCHU
t = 0, a R — konmmuecTBO HEpaclaBUICrocsa paauss B MOMCHT
BpPEMCHU t. OHpeHCHI/ITe 3dKOH 3aBUCUMOCTH CKOPOCTU
paciiaga paausd OT BpPCMCHHU. HOKBBB.TB, 4TO CKOPOCTH
pacinaaa nmponopuruoHalbHa HAJIMYHOMY KOJMYCCTBY paausl.

12. 3aBHCUMOCTDH KOJIMYECTBA Q BCIIICCTBA, IIOJIYYaEMOI'O B
XUMHYECKOMN pcaknuu, OT BpPCMCHU t OIIPCACIIACTCSA
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dopmynoit Q = a(1 + be™ ) . Onpenenure ckopocTs V
peaKuy 1 BeIpa3uTe ee Kak QyHKIuo Q.

13. T'azoBast cmech cocrout u3 oxucu azora (NO) u
kuciopoja (0,). Tpebyercst HailTh kKoHUeHTpauo O,, Ipu
KOTOPOH COJepKaIIasics B CMECH OKUCH a30Ta OKHUCIISIETCS C
HanOoJIbIIIEH CKOPOCTHIO.

14. Peakniuu opraHu3Ma Ha JBa JIEKapcTBa Kak (yHKIUU t
(BpeMsi BBID@KEHO B yacax) cocraBisorT 1(t) =te™ " wu
7,(t) = t?e~t. Y Kakoro u3 IeKapcTB BHILE MAKCHMAJIbHAS
peakus?

0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHOH AaTTeCTAMH, IOKA3aTeJM MW KPUTEPHH
OlleHUBAHMUSI:

[MpomexyrouHass arTectanus 1O JucHHIUIAHE «Teopuss BEpOSTHOCTEH M MaTeMaTHdecKas
CTAaTHCTHKA» BKIIOYACT TCOPETHYECKHUE BOIIPOCHI, MO3BOJISIONINE OICHUTh YPOBCHBb YCBOCHHS
oOyyarouMMucs 3HaHUH, U MpaKTUYECKUe 3aJaHus, BBISBIISIONINE CTENEeHb CPOPMUPOBAHHOCTHU
YMEHUH, TPOBOJIUTCA B JopMe 3aUeTa ¢ OIICHKOM.

IToka3aTeu U KPpUTEPHUHU OLIEHMBAHMS 324YeTa C OLEHKOM:

— Ha OICHKY «OTJUYHO» (5 0aminoB) — oOydarmuiics AEMOHCTPUPYET BBICOKUHA YpPOBEHB
cOpPMUPOBAHHOCTH KOMIIETEHIIMHM, BCECTOPOHHEE, CHUCTEeMAaTH4ecKoe M TIyOOKOe 3HaHue
y4eOHOro MaTepuaja, CBOOOTHO BBIMIOJHSIET MPAKTHUUECKHE 3aJaHusi, CBOOOJHO OIEpUPYET
3HAHUSIMH, YMEHUSAMHU, TPUMEHSET UX B CUTYalUSX MOBBIIICHHON CII0)KHOCTH.

— Ha OLEHKY «xopomo» (4 Oamra) — oOydyaromuiics JEMOHCTPUPYET CpPEIHUM YpPOBECHB
c(OpMUPOBAaHHOCTH KOMIIETEHI[MU: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JOIMYCKAIOTCS
HE3HAYUTENIbHbIE OIUOKH, HETOUHOCTH, 3aTPYJHEHHUSI IPU aHAJTUTHYECKUX ONIEPaLIUAX, IEPEHOCE
3HAHWUI U YMEHUI Ha HOBbIE, HECTAHAAPTHBIEC CUTYAIHH.

— Ha OILIGHKY «Y/AOBJIETBOPUTEJIbHO» (3 0amia)- oOydaromuiicss AeMOHCTPUPYET MOPOTOBBII
ypoBeHb CHOPMUPOBAHHOCTH KOMIIETEHIIMH: B XOJI€ KOHTPOJIBHBIX MEPOTPUATUH JTOMYCKAIOTCS
OLIMOKHU, TPOSBISETCS OTCYTCTBHE OTIENIbHBIX 3HAHUM, YMEHHI, HaBBIKOB, OOYyYaroIIuiics
UCIBITHIBAET 3HAUUTENbHBIC 3aTPYJHEHUS MPU OMEPUPOBAHUM 3HAHUAMU M YMEHUSAMH MPU UX
MIepeHOCce Ha HOBBIE CUTYaIUH.

— Ha OIICHKY «HEeY/J0BJIEeTBOPHUTEJLHO» (2 0aria)— o0yJaromuiics I1eMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTUUeCcKOro MaTepuana, JOMycKaeT CyleCTBEHHbIEC OIINOKH, HE MOKET MOKa3aTh
MHTEJUJIEKTYyadbHbIe HABBIKM PEIICHUs MPOCTHIX 3a/1a4 WM HE MOXKET MOKa3aTh 3HAHUS JaKe Ha
ypOBHE BOCIIPOU3BEICHUS U 00BICHEHUS HHPOPMAIIHH.
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