MUHUCTEPCTBO OBPA3OBAHUS U HAVKHU POCCUMCKON ®EJIEPALIUA
Denepansnoe rocyaapersenoe 610/keTHoe 06pa3oBaTEILHOE YUPEIK/IICHHE
BBICIIEr0 00pazoBaHus
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MATEMATHKA

Hanpasiexue noaroTosku

27.03.04 —YupasJjienne B TEXHHYECKHX CHCTEMAX

Ipoduis nporpamme

Cucremsl 1 CpeacTBa ABTOMATHIAMNH TEXHOJIOIHYECKHX HPOLECCoB

Yposens Beiciiero obpasopanus — fakanaspuar
ITporpamma nojAroToBkH - akajgemuuecknii Gakasappuar

®opma obyuenus
ouHas
HucturyT MucTuTyT ecrecTBo3HaHus W CTaHIapTH3ALHH
Kadespa Briciueii maremMaTHky
Kype 152
Cemectp 1,2(3
Maruutoropek

2017 r.



PaGouas nporpamma cocrannena na octose ®I'OC BO no Hanpasienuio noarorosku 27.03.04
Ynpasnenue B TEXHHUECKHX CHCTEMAX, yrsepikacuuoro npukazom MOuH PO ot 20.10.2015 1.
Ne 1171.

PaBoyas nporpamma pacemorpena u oxobpena wa sacenannu kadeapst Boicweii samesmamuxu

«5» cenrsbps 2017 r., nporoxon Ne 1.
3as. kadenpoii 01— / E. A. Ilysaukosa /
(nofinucs)

PaBouas nporpamma o7106pena Metoamnueckoii KomuccHed Huemumyma ecmecmeosnanus  u

cmanoapmusayuu - «25» ceutsdpa 2017 ., nporoxon Ne 1.

IMpencenarens /‘j ) (W, 10, Mesun/

AAnonnucs)
(7

Cornaconano:

3as. kadenpoit Aemomamusuposannvix cucmem ynpacnenus

M / C.M. Anapees /

(noonucs)

Ciniei "
PaGouas nporpamMma cocrassiena: crapimii npenojasarens kag. Boiciieil MaTeMaTnk
%% 7 / H.A. Ksacosa /

Peuensent: nouent kad. INpuknaanoii matemaraky u undopmarTiky, x.g:u.n.

/ JLB. Cmuprosa /



JIner perucrpanun H3MeHeHHH H JOMOTHeHHIH

METOAHYECKOM U MaTCpHUAJIbLHO-
TEXHUYECKOM 00ecTIeueHuH JAUCITHIIIIMHBI

npoToko Nel

P, ITonnuce
Ne Paznen Kpatkoe conepxanue Ne mporokona ik
/I | mporpaMMel H3MEHEHHUS/ OTIOTHEHKSI 3acelaHus :
Kadeapoit
Kadenps
1 5,6,7.8 Axtyanu3amus yue6HO-MeTonuueckoro | 05.09.2018
oGecreyeHns nmporokon Nel Qj’d
2 8,9 AXTyanu3anusi CBeIeHHH 0 y4e6HO- 03.09.2019
METOIMYECKOM U MaTepHAIbHO- IpoToKoy Nel
TEXHHYECKOM 00ECTICUSHUH TUCIUIIITMHEI
3 8,9 AKTyanu3anus CBeIeHHH! 0 y4e6HO- 01.09.2020




1. Hean ocBOeHMsI AMCUUNIMHBI

[lenpro ocBOeHUS AUCIUTUTHNHBI «MaTeMaTHKay BIsgeTCs (OPMUPOBAHUE KOMITETEHITHH, KOTOpast
BKJIIOUYAET B ceOsi:

* BOCIIMTaHUE JOCTaTOYHO BBICOKOM MAaTEMaTUYECKOU KYJIbTYpHI;

* IPUBUTHE HABBIKOB COBPEMEHHBIX BUJ0B MaTEMaTUYECKOTO MBIIILJICHNUS;

* MPUBUTHE HABBIKOB HCIIOJIH30BAHUS MATEMAaTHYECKUX METOJIOB M OCHOB MAaTeMaTH4eCKOTO
MOJEJINPOBAHUS B IPAKTUYECKOU JESTEIBHOCTH.

Bocriutanue y CTyI€HTOB MaTeMaTHYeCKOW KyIbTYphl BKIIOUAeT B ce0s SICHOE TOHHUMaHUE
HEOOXOIMMOCTH MaTEeMaTHYeCKON CcocTaBisioumiel B o0med mNoAroToBKHM OakanaBpa, BBIPaOOTKY
MPEACTABICHUI POJIM U MECTE MaTEMaTUKH B COBPEMEHHOM IIUBUIIU3ALMHA U B MUPOBOM KYyJIbType, YMEHUE
JIOTUYECKH MBICIUTh, ONEPUPOBATH C AOCTPAKTHBIMU OOBEKTaMHU M OBITh KOPPEKTHBIM B YINOTpPEOJIEHUU
MaTeMaTUYeCKUX IMOHATUNA W CHMBOJIOB JJISI BBIPQXKCHHUS KOJIMYECTBEHHBIX M KAUECTBEHHBIX OTHOIICHUM.
Martemaruueckoe oOpa3oBaHue OakallaBpoB [IOJDKHO OBITh IIMPOKUM, OOLIMM, TO €CTh JOCTAaTOYHO
(byHIIaMEHTAIbHBIM.

Hactosmias mnporpamMma o MaTeMaTHKE OTpakaeT HOBBIE TpeOOBaHUS, MPEIbSIBISEMbIE K
MaTeMaTHYeCKOMY OOpa30BaHUIO COBPEMEHHBIX OakamaBpoB. Ee  xapakrtepusyeT NpuUKIaaHAsA
HAMpPaBIEHHOCTh U OPUEHTAIUsl Ha O0y4eHHE CTYJEHTOB HCIOJB30BAHUI0 MAaTEeMAaTUYECKUX METOJIOB IMPHU
pelIeHUU TPUKIAIHBIX 3a1a4.

OO0muii Kypc MareMmaTuku siBiseTcss (yHIaMEHTOM MaTeMaThdyeckoro oOpa3oBaHMs OakaiaBpa.
Hanpasnen Ha ¢opmupoBaHue COCOOHOCTH IMPEACTABIATH aICKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUH
Hay4HYIO KapTUHY MHpPA Ha OCHOBE 3HAHUSI OCHOBHBIX IOJIOKEHUI, 3aKOHOB M METOJ/IOB €CTECTBEHHBIX HAYK
Y MaTeMaTUKU

2. MecTo TMCHUIIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl MOATOTOBKHU 0akajiaBpa
JucuunnuHa MareMaTuka BXOJUT B 0043aTEIbHYIO YaCTh yU4E€OHOr 0 I1aHa 00pa30BaTEIbHON POrPaMMBbl.
Jia u3ydeHus: TUCIHUILUIMHBI HEOOXOAMMBbI 3HaHMS (YMEHHS, BiaJieHus), chOPMUPOBAHHBIE B pE3ylbTaTe
W3YYCHHS TUCIUTUINH/ TIPAKTHK:

Hucnunnuna «MaTtemaTuka» BXOAUT B 0a30Byr0 udacTh Ojoka 1 oOpa3zoBarenbHON MPOTpaMMBI.
VYyeOnas nucruruimHa «MaTemaTtukay sBIseTcs AUCHUILTUHON MaTeMaTUYecKOro U eCTECTBEHHOHAy4YHOTO
[UKJIa 00pa30BaTEIHLHOTO CTaHAapTa OaKagaBpa.

OcBoeHHE aHHOW NUCHUIUIMHBI TMPEAnoyiaraeT, 4YTo B pe3ylbTaTe W3Y4YEeHHs IIKOJIHHOTO Kypca
MaTeMaTHKu oOydarolmuiics nMeeT cOpPMHUPOBAHHOE MPEJCTaBICHUE O MAaTeMAaTHKE KaK YHUBEPCAIbHOM
S3bIKE HAyKH, 00 MIesX U MeToJaX MaTeMaTHK{, BIajJeeT MaTeMaTHUYeCKMMH 3HAHUSMH U YMEHHUSIMH,
cooTBeTcTBytomMHu DeepaTbHOMY KOMIIOHEHTY TOCYIapCTBEHHOTO CTaHAapTa oOmiero oOpa3oBaHUS,
UMeEeT Pa3BUTOE JIOTHYECKOE MBIIUIEHHE, TMPOCTPAHCTBEHHOE BOOOpaskeHHE, 00IaJaeT BBICOKUM ypPOBHEM
ANTOPUTMHUYECKON KYJIBTYPHI.

W3ydyeHrne NUCHUIUIMHBI Oa3upyeTcs Ha IIKOJBHBIX Kypcax MaTeMaTuKW: anredpa, Havana
MaTEeMaTHYECKOTO aHAIN3a, TEOMETPHSL.

3HaHus (yMEHUs, BIaJEHUs), TOJy4YE€HHbIE MPH H3YYEHUH JaHHOM JUCHUUIUIMHBI OyayT
HEOOXOIUMBI JIISl M3yUEHHUs Takux AMCUUIUIMH Kak Pusuka, HaueprarenbHas reoMeTpus U KOMIIbIOTEpHas
rpaduka, TeopeTuyeckre OCHOBBI DJIEKTPOTEXHUKH H JIP.



3. Komnerenuun o0y4aromerocsi, ¢popmupyembie B pe3yJbTare OCBOCHHSA
AUCHUILIMHBI U IUIAHUPYeMble pe3yabTaThl 00y4eHus!

B pesynbrate 0cBOCHUS TUCHMIUIMHBI «MaremaTuka» o0ydJaromuicst TOJDKEeH 001aiaTh CIeayonei
KOMIIETCHIIMEH:

CTpyKTypHBI
JIEMEHT [TnaaupyemMble pe3yinbTaThl 00yUCHHS

KOMIICTCHIIN U

OIIK-1 - cnocoOHOCTBIO MPEACTABIATH AJACKBATHYI0O COBPEMEHHOMY YPOBHIO 3HAHMH HAy4YHYIO
KApPTHHY MHPAa HA OCHOBe 3HAHMS OCHOBHBIX IOJIOKeHHWH, 3AKOHOB U METOJ0B €CTeCTBEHHBIX
HAYK H MATEeMAaTHKHU

3HaTh HeoOxomumblii  mepeueHb OCHOBHBIX  OINPEACIICHWA ¢ TOHATHH  pa3zeiioB
MaTeMaTUKH: BEKTOpHAas M JIMHEWHas anredpa, aHaJIUTUYECKass TE€OMETpus,
nuddepeHIraIbHOEe M HHTETPAIbHOE UCUYHCIICHUS; TudPepeHIInaIbHbIe YPaBHECHHUS,
TEOpHs BEPOATHOCTEN U MaTEMAaTUUYECKAasi CTATUCTHKA;

Bricokuii ypoBeHb 3HaHHMI OCHOBHBIX METOJOB HCCIEIOBaHUS, UCIOIB3YEMBIX B
MaTEeMaTUYECKOM aHalin3€, TEOPUH BEPOSITHOCTEW U MATEeMATHUYECKOM CTAaTUCTHKH,
BEKTOPHOH M JIMHEWHOU airedpe, aHaJIuTHYCCKON I€OMETPHH.

YMmeTh KoppekTHo BbIpakaTh H  apryMEHTHPOBAHHO OOOCHOBBIBATH  TOJIOXKEHUS
npenMeTHoi obnacTtu 3HaHMs. OOCY)AaTh cr1ocO0bI 3((HEKTHBHOTO PEIICHUSI.
Bnanets [IpakTHYeCKMMU YMEHHUSIMHA U HABBIKAMH ITPHUMEHECHHSI

OCHOBHBIX METOJIOB MCCJIEI0BAaHUS MaTeMAaTUKH B IMPOQECcCCHOHANbHON o00nacTu,
[IPaKTUYECKUMHU YMEHUAMU U HaBBIKAMU UX

BO3MOKHOT'O MEXIUCUUIIIMHAPHOTO IIPUMEHEHHS.

Brnanenue cnocobamu coBepLIEHCTBOBaHUS NMPO(ECCUOHANBHBIX 3HAHUN U yMEHUH
yTEM HCIIOJIB30BaHMS BO3MOKHOCTEH WH(POPMAIIMOHHON CpeJIb

CTpyKTypHBIi
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHs

KOMIICTCHIIHN

OIIK-2 - cnioco0HOCTHIO BBISIBJIATH €CTECTBEHHOHAYYHYI0 CYIIHOCTH Mpo0/eM, BOSHUKAIIHMX B
Xo/1e Npo(hecCHOHAIBLHOM e TeJIbHOCTH, NPUBJIEKATH /51 UX pelieHus: pu3nKo-MaTeMaTHYeCKUl

anmapar

3HaTh UucneHHble  METOJbl HE TOJBKO Ha YPOBHE BOCIPOU3BENEHUS U OOBSICHEHMS
uHpOpMalUY, HO U UHTEJUIEKTyaJlbHble HAaBbIKM MPUMEHEHMs 3HAHUH JJIS peleHus
npo0sieM U 3a/1a4, HaXOXKJEHUS! YHUKAJIbHBIX OTBETOB K MPOOJIEeMaM, BBIXOISIIUM
3a paMKU OJHOW JHMCLMIUIMHBI, a TAaK)K€ JUI OLUEHKU M BBIHECEHUS KPUTHUYECKHUX
CYKJICHUU.

YMmeth BoiaensaTe 3HaHUS KakuX MOHATUN TpeOyeTcs Ui pelieHHs TeX WIM MHBIX 3ajad,

OOBICHATH U CTPOUTH TUIHWYHBIC MOICIIHU y‘-Ie6HBIX MAaTeMAaTH4YCCKUX H
MCKIUCHUIIIIMHAPHBIX 3a/1a4.

Biagers Brnanenne HaBblIkaMH M METOAMKAMU OO0OOLIEHMS PpE3yJIbTaTOB  peEIleHUs,
SKCIEPUMEHTAIBHON JEATENBHOCTH.

Brnanenne cnocoOamMu OIEHMBAaHUS 3HAYUMOCTH U TPAKTHYECKOH MPUIOJHOCTH
ITOJIyYEHHBIX PE3YJIbTATOB.




4 CTpyKTypa U co/iepKaHHue QUCUUILITHHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIUHBI cocTaBiisgeT 15 enunni 540 akaa. Yacos, B TOM YHCIIE:
- KOHTakTHas pabora — 278,8 akaJ. 4yacos:
— ayauTtopHas — 270 akaj. 4acos;
— BHeayauTOpHasi- 8,8 akaj. 4acoB
— camocTosATeNbHas padota — 225,5 akaj. 4acos;
— TOJArOTOBKA K dK3aMeHy — 35,7 akaj. yaca.
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Pa3ned 1. Boiciiasi anre6pa u aHAJIUTHYECKasi TeOMeTPHUsi
OIIK-13HaTh OCH. MOHATHUSA
JIMHEHOMN
- IOATOTOBKA K IIposepka
anreOpsl, BIIAJIETh MaTeM.
19 N MPaKTUYECKOMY WHIMBUTYaTbHBIX
.DIIeMeHThI TUHEWHON 1 6 6211 110 SAHSTHIO sa M anmnapaTom
, JTaHWH,
anreOpbl . IIPUMEHEHHUS OCH. METO/I0B
Tunosoit pacuer (TP) |koHcynpTanuu o N
JTUHEHHON
Nel pewmenuto PI'P
anreOpsl B (pU3HMKe U MPOGECCHOH.
JIUCI.
MooBepka OIIK-13HaTh OCH. MTOHATUSA
DOBEP BEKTOPHOM
WHIMBUIYaIbHBIX
AynuropHas - anreOpsl, BIIA/IETh MaTeM.
2. BekTopHas anrebpa 1 6 6/21 |10 KOHTpOJIbHAs paboTa ’ Arnmaparom
KOHCYJIbTallu! 1o
(AKP) Nel IIPUMEHEHUST OCH. METOJIOB BEKT
MOATOTOBKE K padote ATLeGDLL
(AKP) Nel p
B pu3nke
WNunuBunyansHOe [IpoBepka OIIK-1, 3HaTh OCH. TOHATHUSA
3. Ananutuyeckas reometpus | 1 6 6/21 |10 JOMAIIIHEE 33/IaHUE  |MHAMBHUYAJIbHBIX aHAIIUT. TEOMETPUH, BIAJIETh MAaTEM.
(A3) Nel 3aJjaHuN, amnraparoM  NPUMEHEHUs  OCH.




—_
AynuTopHas = § =§
KOHTaKTHas paboTa % S dopma TeKyIIero T E
o
= (B akap. yacax) S . KOHTPOJIS % ==
Paznen/ rema 3 © F | Bux caMocToATenbHOM p 35
S R 2 yCIIEBAEMOCTH U S
JUCIUILTAHBI s . : S = paboTsI . &g o
= = 5 m IPOMEKYTOYHOU E R E
© = |&E EE| 8% ° a3 =
2 |8 & g = S s aTTeCTalUuH =8
Q 9 © S O =
< < o o
= B O = o © 2 ~
(@W
KOHCYJIbTaIlUH 10 |METO/IOB AHAJIUT. T€OM. B (U3HUKe,
PELICHUIO HA4yepT. FEOMETPUU
Hroro no pasgeny 1 18 18/611 30 AKP Nel «BekropHas
anredpa
PI'P Nel «DnemeHTsl
JMHENHOH anreOphl
Paznen 2. MaTtemaTu4yeckuii aHaau3
OIIK-1, 3HaTh OCH. IOHATHS
MIOJITOTOBKA K
4..Beenenue B MaTaHaJlu3a, BJIaJ€Th MaTEM.
. MPaKTUIECKOMY [IpoBepka
MaTeMaTHYeCKUN aHAIN3: anmnapaToM MPUMEHEHHS OCH.
1 6 6/21 |8 3ansaTuio, M/I3Ne2 VH/IUBUIYATbHBIX
IpeJieN U HENPEPhIBHOCTh M METOOB MaTaHaIn3a B (PU3HKE,
o . - Beinonuenue «llpenen. |3aganwii,
(GyHKLIMU OHON epeMeHHON MaTEpUaIOBEIEHUH U JIp.
HenpepsIBHOCTS.
npoeccuoH. Juct.
5.1 Iuddepennmansaoe OIIK-1,0IIK-2, 3HaTh OCH. MOHATHUS
ucyMcieHnue QyHKIUU OJHON IUQ. UCYUCIICHNUS, BIaJIeTh MaTEM.
NIEPEMEHHOM: anmnapaToM MPUMEHEHHS OCH.
3amauu, TpUBOISIINE K METO/OB (. UCUUCI. B PUBHKE,
MTOHSTHIO IIPOU3BOJIHOM. MaTEpUaIOBEIEHUH U JIp.
Omnpenenenue Mporu3BOIHOM - KOHCYJIbTAllUU 10 npodeccuoH. auci.
(GYHKLINU B TOUKE. 1 4 40U |8 TP N2 pemenuto TP,
Huddepenuuan, ero [Iposepka TP Ne2
TEOMETPUUYECKUIN CMBICT -
I'eomerpuueckuii u
MEXaHUYECKUM CMBICI
npousBoaHou. [IpaBuna
nuddepeHIMpoBaHUs U
TaOJIHIIa TIPOU3BOTHBIX.
5.2 1 4 420 |10 AKP Ne2 ay/IUTOpHAs OIIK-13HaTh OCH. NOHATHS Q.
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JuddepenunpoBanme HESBHO KOHTpOJIbHAsg paboTa  |MCUUCIICHHUS, BIAJCTh MaTEM.
3a/IaHHBIX, [IAPAMETPUYECKU (AKP),npopsepka anmnapaToM IIPUMEHEHHUsI OCH.
3a/IaHHBIX (QYHKITHI. MeTO0B (. UcUuCi. B PU3HKE,
Jlorapudpmuaeckoe MaTepUaIOBEICHUU U JIp.
muddepeHnmpoBanue. POQECCUOH. JTUCII.
. -13HaTh OCH. oHsATUA TU.
5.3 OIIK-1
[IpousBoHbIe U UCYHCIICHUS, BIIAJICTh MATEM.
CamocTosTenbHas
nudepeHIaTbl BBICIIAX . anmnapaToM MPUMEHEHHS OCH.
pabota ¢ nutepatypoii — | Koncynpraruu no
nopsakoB. OCHOBHBIE METOJIOB Au(. ucUuci. B PU3UKE,
1 4 421 |8 JIOKa3aTeJIbCTBO JTIOKa3aTelIbCTBY
TEOPEMBI MaTepUaIOBEICHUU U JIp.
muddepeHInaITbHOTO reopemsl Posus, Teopem PO¢ECCUOH. TUCIT
Jlarpanska, Komm ' ’
HCUYHWCIICHUS: TeopeMbl Posus,
Jlarpanska, Kommn
54 OIIK-1,0IIK-2, 3HaTh OCH. IIOHATHUS
o Koncynbramuu mo Q. UCUNCIIEHUS, BIIA/IETh MAaTEM.
®opmyna Teimopa.
MOJATOTOBKA K [Ipumenenuro anmnapaToM MPUMEHEHHS OCH.
[TpuMmeHeHne TPOU3BOJHBIX 2 2 8
MIPAKTUYECKOMY 3aHATHIO | IPOM3BOIHBIX MTPH METOAOB AU(. UCUUCI. B PU3HKE,
IIPY BBIYMCIICHUH NIPEEIIOB.
BBIUUCIICHUSX MaTepUajIoBEIEHUH U JIp.
IIpaBumno Jlonurans.
npodeccroH. auct.
- BemostHeHue MJ13 Ne3 OIIK-2, 3HaTh,yMETh, BIAJICTh
«IIpumenenune
5.5. UccnenoBanue PpyHKIHH C MPOU3BOTHOM ISt
MOMOIIBIO Ju(depeHIn- 2 421 |10 uccnenoBanus pynxuuii |I[Iposepka M3 Ne3
QJIIbHOTO UCUUCIICHUSI. Y TIOCTPOEHUS
rpaduKoBy,
6.1 AKP No3 ayUTOpHAas OIIK-1, 3HaTh OCH. IOHATHSI UHTETP.
Wuterpanbroe ucuucnenne | 1 4 421 10 - KOHTpOJIbHAas ~ paboTa|UCUUCIICHUS, BJIAJIETh MaTeM.
GyHKIMH 0JTHON TIEpeMEHHOI (AKP),nmpoBepka anmnapaTom NIPUMEHEHUS OCH.
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IlepBooOpa3Has pyHKIUA. METO0B MHTErp. UCUHCI. B (PU3HKE,
Heonpenenenubiii uHTErpan u MaTepUaIOBEACHUN U ap.
€ro OCHOBHBIE CBOWCTBA. npo¢eCCUOH. AUCLI.
Tabnuia HeonpeaeneHHbIX
MHTETPajoB OT OCHOBHBIX 3JIe-
MEHTapHbIX QYHKIUH.
HenocpezncrsenHoe
MHTETPUPOBAHUE
6.2 OIIK-13HaTh OCH. NOHSATHUS UHTETP.
OcCHOBHBIE METO/IbI UHTETPU- MIO/ATOTOBKA UCUMCIICHUS,  BIAJAETh  MaTeM.
oBaHus HTerpupoBanue MIPAKTUYECKOM ~  KOHCYIBTaMMM 10| naparom  mpumenenus — ocn
p - PHpOE 1 4 421 8 P y pemenuto /13 No4 P p '
3aMEHOH NepEMEHHOMN U 110 3aHSTHIO, METOJOB MHTETP. HCYKCI. B (DUBHKE,
yactsam.MHTerpupoBanne - BeinosiHeHue MJ13 Ned MaTepUaIoBEICHUN u ap.
paloHaIbHBIX Ipo0eit. npodeccuoH. Juct.
6.3 OIIK-13HaTh OCH. NOHATHS HMHTETP.
' MO/ATOTOBKA UCYMCIICHUS,  BIAJE€Th  MaTeM.
Hurerpuposainie MPAKTUYECKOM " KOHCYIBTaNMM 110 naparom  mpumenenns — ocH
TPUTOHOMETPUUECKHUX 1 6 6/21 5,2 p y pemenunto /13 Ned P p '
. 3aHSTHIO, METOJIOB UHTErp. UCUHCI. B PU3UKE,
BbIpakeHU. IHTErpHpOoBanue IIposepxa 13 Ned
N - BeinosaHeHue NJ13 Ned MaTepUaAIOBEACHUN u Ip.
UPPALMOHATIbHBIX BBIPAXKEHUH.
npoeccuoH. Juct.
Hroro no pazneny 1 36 36/ 75,2 |AKPNel,2,3
161 TPNel,2
na3Nel,2,3,4
HToro 3a cemectp 1 54 54/M22 | 105,2 3a4yer OIIK-1,0TI1K-2
3yB

Bropoii cemecTp.
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7.1 2 4 4/12 6 - IIOATOTOBKA K|- koHcymbTamuu 110|OIIK-1
OnpeneneHHbli HHTErpall. IIPAKTHYECKOMY pemennto /13 Ne5, 3yB
dopmyia HrroTona- 3aHATHUIO, - nmpoBepka NJI3 Neb
JleitOaMIA. CaoiicTBa - BemosHeHue M3 Neo5
ONpEACNIEHHOT0  WHTErpaa. «OrnpeneneHHbli
3ameHa [IEpEMEHHON u UHTErpanl U ero
WHTETPUPOBAHUE TIO YACTSM. MIPUIIOKEHUS,
7.2
HecoOcTBeHHBIC HHTETPATHI. 2 2 2/12 4 - MMOATOTOBKA K|- koHcynbTauuu 10|OIIK-1
MIPaKTUYECKOMY pewenuto /13 Ne5 3yB
3aHATHIO, - npoBepka MJI3 Ne5,
- BemosHeHne M3 No5|-
«OmnpeneneHHbIi
WHTETpa U ero
MIPUIIOKEHUS,
- CaMOCTOSITENIbHOE
W3y4YEHUE JTUTEPATYPHL:
HToro mo pazaeny 6 6/14 10 M3 Ne5
Pasznen 3. Inddepennuanbuoe ucunciaenne QyHKIuii HecKoabKuX nepemMennbix (OHII)
8.1. 2 2 2 2 - CaMOCTOSITEIIbHOE OIIK-1
OcHOBHBIE CBOMCTBa W3y4yeHUE  JUTEpaTyphbl 3YB,
(YHKIIUH, HENPEephIBHBIX B nmo Tteme: «OCHOBHBIE
3aMKHyTOH oOmactu.llpenen u CBOMCTBA GbyHKUIUH,
HenpepsiBHOCTE OHII. HETPEPHIBHBIX B
3aMKHYTOU 00JIaCcTHY.
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8.2. 2 2 2 2 - MOJrOTOBKA K|-  koHcynbTupoBanue |OIIK-13yB
[TonsiTue YaCTHBIX MPAKTUYECKOMY o pemeHuto TPNe3 |
npou3BoHbIX.Juddepenuupy 3aHATHIO, -
emoctb OHIL Inddepenmman - BbiosiHeHue TPNe3
@HIL «DHII
8.3. 2 4 421 4 - IOATOTOBKA K - koHcyneTupoBanue|OITK-1
[IpousBoHas ca0XHOU IIPAKTUYECKOMY no pewenuto TPNe3,|3ys,
¢bynkuuu. YactHble 3aHATHIO, IPOBEPKA BBITOJHEHUS
IIPOU3BOJHBIE U TPNe3 ,
muddepeHImranbl BRICIIAX -
MOPSAKOB. Y CIIOBUE HE3ABH-
CHUMOCTH OT NOpsAJKa
g depeHInpoBaHHUsL.
JuddepenurpoBanue HEIBHO
3aIaHHBIX QYHKITAN.
8.4. 2 4 4/12 4 - HOJIrOTOBKA k|-  koHcynbTupoBanue|OIIK-1,0I1K-2
[TonsiTHe 06 sxcTpemMyMax MIPAaKTUYECKOMY no pemennto TPNe3|3ys,
GyHKIMNA MHOTHX 3aHATHIO, «DHII
nepeMeHHbIX. JIOKaapHBIN 1 - TPNe3 «®HII IIPOBEPKA BBIITOTHEHHUS
r7100aIbHBINA JICTPEMYMBI. TPNe3 «®HII
Hroro no pasneny 12 12/41 12 TPNe3 «DHII
Pa3nea 4. UnTerpanbHoe ncuuciaeHue pyHKnni HecKoabKuX nepeMeHnbix (PHII)
9.1. 2 2 2 4 - MHOJArOTOBKA K |- KOHCYJIBTALIMH 110 OIIK-1
JIBOMiHOIN MHTErpasl u ero oc- NIPAKTUYECKOMY «CBoiicTBaM JIBOMHBIX |3YB,
HOBHBIE CBOIICTBAa.. 3aMeHa 3aHSTHIO, - -|lu TPOMHBIX
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HEPEMEHHBIX CaMOCTOSITEJILHOE UHTETPaJIOB»
U3Y4YEHHE JIUTEpaTyphl:
«CBOHCTBa JOBOWHBIX H
TPOMHBIX MHTETPAJIOB»
9.2. 2 4 4/41 6 - MMOATOTOBKA k|- koHcynbrauuu 1o |OIIK-1,0I1K-2
TpoitHoli wuHTErpam u  €ro MIPaKTUYECKOMY pemenuto M/13 Ne6 3YB,
CBOMCTBA.,3aM€Ha  IE€PEMEH- 3aHATHIO, - mpoBepka MJI3 Neb
HBIX : - BemmogHeHHe MJI3 Ne6
LWIMHAPUYECKUE u «KpaTHble HHTErpab»
chepuueckue  KOOPJHUHATHL.
I'eomerpuueckue u
MEXaHUYECKUE  IMPUIOKEHUS
KpPaTHBIX UHTETPAJIOB..
9.3. KpuBonunelinpie| 2 2 2/14 6 - BemmosaHeHnue U3 Ne6 |- mposepka M3 Ne6, |OIIK-1
uHTerpaisl 1 u 2 pona «KpaTHble UHTETpaIbl», |- 3YyB,
UHTETrPaJoB»
Hroro no pasneny 8 8/8U1 16 N3 Ne 4, yueonas
kaprta «[lpunoxenus
KPaTHBIX
HHTErpPajoB»
Pa3nes 6. O0bikHOBeHHBIE M PepeHnuaabubie ypasHenus (O/1Y)
10.1. OOBbIKHOBEHHBIE| 2 4 4 4 - MIOATOTOBKA k|- mpoBepka- AKPNe4|OIIK-1
muddepeHnranbHbIe MIPAKTUYECKOMY OOBIKHOBEHHBIE 3YyB,
ypaBHEHHUS [IEPBOTO MOPSIKA. 3aHSTHIO, muddepeHanbHbIe
- - AKPNe4 |ypaBHeHMs IIEPBOTO
«OOBIKHOBEHHBIE nopsiKa
muddepeHranbHbIe
YpaBHEHHSI MEePBOro
MOpSAKAY
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10.2. 1Y BbICIIMX TMOPSIKOB,| 2 4 4/41 4 - MOJrOTOBKA K|-  koHcynbTupoBanue |OITK-1
CBOJAILUECS K IIEPBOMY [IPAKTUYECKOMY no peweHuto TP Ned -|3ys,
3aHSTHIO, MIPOBEPKA BBIMOJIHEHUS
- BbmmosHeHue TP Ned|TP Ne4
«O0bIkHOBEHHBIC Y »,
10.3. Jluneiturie| 2 4 4/41 4 - MMOATOTOBKA k|-  koHcynbTupoBanue|OITK-1
mddepeHnranbHbIe MIPaKTUYECKOMY no peweHuto TP Ned -|3ys,
ypaBHEHUs N-r0  MOpsaKa. 3aHSTHIO, MIPOBEPKA BBIMOJIHEHUS
JIuneitnoe OJHOPOJHOE TP Ne4 -
ypaBHeHue.  HeomHopoanoe
(JIHAY), BH/]I ob1rero
pemienusi. Merton Bapuanuu
MIPOU3BOJILHBIX MTOCTOSIHHBIX.
JIHAY co CIIEIAATBHON
IIPaBOM YaCTHIO.
10.4.  Metoasl  peieHus| 2 4 4 4 - HOJIrOTOBKA K|-  KkoHcynbTupoBanue|OIIK-1
cucreM JuddepeHIaIbHbIX MIPAaKTUYECKOMY no pemenuto TP Ned |3y,
ypaBHeHu# (1-ro mopsiaka). 3aHSATHIO, - MpOBEpPKa
- BeimosHeHue TP Ne4 BoITIOJTHEHUST TP Ned -
3amurta TP Ned
Hroro no pazneny 16 16 16 TPNe4, AKPNe4
Paszpnen 7 Psaasbl
11.1YucnoBsie panel.| 2 4 421 4 MOJrOTOBKA K |[mpoBepka AKPNe5 OIIK-13ys,
HeoOxomuMelif 1 10CTaTOYHBIE MPAaKTUYECKOMY
MPU3HAKU CXOJIMMOCTH. 3aagTrio, AKPNe5
[MpuznakJleitbnuna s «YucnoBsle pAabD
3HAKOYEPETYIOIINXCSI PSIOB
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11.2.®yHKIIMOHATIBHBIE PSAOBL.| 2 4 4 4 HU3;7 Psan - koHcynpranuu 1mo|OIIK-1
CTEIICHHBIE PAIBL. Psan Teitnopa..paznoxxenue B |pemenuto MJI3 Ne7 3YB,
Teitnopa..paznoxxenue B pan P 3TIEMEHTapHBIX - mpoepka MJI3 Ne7
HJIEMEHTAPHBIX QYHKINN byHKIUH
11.3 OJaeMeHThI| 2 4 4 53 |UA3Ne8 Paabt @ypoe. |- koncynpTanuu  1o|OIIK-1,0I1K-2
rapMOHHYECKOT0 aHaiu3a. pemenuto M3 Ne8 3YB,
Pager  ®dypre.  YpaBHeHus - mpoepka MJI3 Ne8
MaTeMaTHIeCKOH (pr3uKH
Hroro no pazneny 12 12 13,3 TPNe4, AKPNe4,5, U1
3Ne7,8
HToro 3a cemecTp 2 54 54/122| 67,3 8,5 sk3amen OIIK-1,0IIK-2
3YB,
Tpernii cemecTp
Pa3znea 8. UnciieHHbIe MeTOOBI
12.1. YucnenHoe pemienue| 3 0 1/11 1 - MMOATOTOBKA k|- koHcynbTanuu 10 |OIIK-2
TPAHCLUEHJCHTHBIX YpPaBHECHUU MIPAKTUYECKOMY pemenuto /13 Ne9, 3YB,
Merons! YUCIIEHHOT'O 3aHATHIO, - mpoBepka MJI3 Ne9
WHTETPUPOBAHUS - BeinonHeHue MJI3 Ne9
«Metozpl Xopa u
KacaTelIbHBIX  PEeIICHUs
YpaBHEHUN»
«HucnenHoe
WHTETPUPOBAHUE)
12.2. Meronsl uyuciaeHHOTO| 3 0 1/11 2 - MOArOTOBKA k|- koHcymbranmu 110 |OITK-2
pemenus Y IIPAKTUYECKOMY pemennto /13 Nel0, (3yB,
3aHATHIO, - mpoBepka MJI3 Nel0
- BpmmosHeHue /I3 NelO
«HucnenHoe  pemeHue




AynutopHas

=
R DE
S 9 4
KOHTaKTHas pabora =3 ®dopma TeKyIIero T E
o
= B aKaJ. yacax SR o KOHTPOJIS % ==
Paznen/ rema 3 ( ) o & | Bux caMoCTOATENbHOM p =
5] = 2O o
g R 2 yCIIEBAEMOCTH U 55 B
JUCIUILTAHBI s . : S paboTsI . SV E)
= = 5 m IPOMEKYTOYHOU E R E
Q S a E = E 8 N O3 S
g gz % = > S aTTeCTaluu :{ S
0 o
S 3 &
= B8 B8 | ©O9 <
(@W
Y »
HToro no pazueny 0 2/A2 3 N3 Ne9, UA3Ne10

Pa3nen 9.2s1emeHTBI Teopun (PYHKIUH KOMILJIEKCHOIO Mep

€MECHHOI'O H OIIEPAIIHOHHOI'0 HCYUCICHUA

13.1 3 2 4/21 6 MOJATrOTOBKA K |KOHCYJIbTallUU 110 OIIK-1
KomrmuiekcHsbie yucia u IIPAKTUYECKOMY pemienuro TP Ne5 3YB,
KOMIUIEKCHBIE ()YHKITUU 3aHSITHUIO, «TOKII»-
MO/ATOTOBKA K
IIPaKTUYECKOMY
3aHSTHIO,
- BoinosiHeHue TP Ne5
«TOKII»
13.2 3 2 4/21 6 MOJATrOTOBKA k| pemenuto TP No5 OIIK-13yB,
JuddepenunpoBanue u MIPAaKTUYECKOMY «TOKII»- npoBepka
MHTETPUPOBAHKE 3aHATHIO, TP Ne§5 «TOKII»
KOMILUIEKCHOW ITEpEMEHHON - BeinosaHeHue TP NeS
«TOKII»
13.3 Teopwus BeIYETOB 3 2 6/11 8 |moxmroroBka k| mposepka TP Ne5 |OIIK-1,0I1K-2
[IPaKTUYECKOMY «TOKII» 3YB,
3aHSTHIO,
13.4 DJeMeHTbI 2 6/11 8 MPaKTUYECKOMY KOHCYJIbTaI[I1 no|OI1K-1,0I1K-2
OIEPALIMOHHOIO HCYUCIICHUS. 3aHATHIO, pemenuto /13 Nell, (3yB,
[TonsiTne OpHUTrHHaIA u - BemmoaHeHue U3 Nel 1 |- mpoBepka MJI3 Nell

nzoopaxenus. [Ipunoxenue k
pemenuto 1Y

«pewenue AY»
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Hroro no pasneny 8 20/16 28 N3 Nell, TP Ne5
«TOKII»
Paszpnen 10. DneMeHTHI TEOPUHU BEPOSITHOCTEH
14.1. OneMmeHTsl| 3 0 2 2 - MMOATOTOBKA k|-  koHcynbrupoBanue|OIIK-1,0I1K-2
KOMOWHATOPHUKH MIPaKTUYECKOMY 1o peuienuro /13, 3YB,
3aHATHIO,
- BBIIOJIHEHHE
JIOMAIIIHETo 3a/1aHusl
14.2. Cnyuaitaple coObiTus.| 3 2 4 4 - HOJIFOTOBKA K|- - nposepka|OITK-1
OcHoBHbIE TOHATHA. AnreOpa MIPAKTUYECKOMY BoinonaHeHUss AKP Ne5|3ys,
COOBITHH. Kitaccnueckoe, 3aHATHIO, «Teopus
TEOMETPUUYECKOE " - BeinosniHeHHe AKP Ne5|BeposTHOCTENH»
CTaTUCTUYECKOE OIPEACIICHUS «Teopus BeposITHOCTEN»
BEPOATHOCTH.  AKCHOMAaTHKa
TEOPUH BEPOSITHOCTEM.
Teopemsl CII0KEHUS U
YMHOKECHHUS. VYcenoBHas
BEPOATHOCTb. dopmyna
ITOJIHOM BEPOSITHOCTH u
dopmyna  baiteca. Cxema
bepnymnn, MPUOTMKEHUS
Jlannaca u IlyaccoHa.
14.3. WzBectHpie| 3 2 3/N2 4 - MO/ATOTOBKA k|-  koHcynbTupoBanue|OIIK-1
pacnpeneneHus u ux MIPaKTUYECKOMY 10 pemenuro /I3, 3YB,
YHCJIOBBIE  XAapaKTEPUCTHUKH. 3aHSTHIO,
HopmanbHoe pacnpenenenue. -
WN3BecTHBIE pacnpeneneHus
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ux YHCIIOBbIE
xapakrepuctuku. HopmansHoe
pacripeielIeHue.
14.4. 3akoHbl OONMBIIMX YHCEN.| 3 2 1 2 - HOJIFOTOBKA k|-  kxoHcynbTupoBaHue|OIIK-13yB,
HepaBenctBo u  Teopema [IPAKTUYECKOMY 0 PELICHHUIO 3aa4
YeOnpiéna. [enTpanbHas 3aHATHIO,
npeJiesibHasi Teopema.
HTroro no pasneny 6 10/12 12 AKP Ne5 «Teopus
BEPOSITHOCTEM»
Pa3nes 9. DiieMeHTBI MaTeMaTHYeCKO CTATUCTHKHU
15.1. OcHoBHble TOHATHSA,| 3 0 2/N2 4 - HOJIFOTOBKA k|- KkoHcymbraruu 1o|OIIK-1,0I1K-2
IeHEpalIbHAasE COBOKYITHOCTb U MIPAKTUYECKOMY pemennto /13 Nel2,  (3yB,
BBIOOpKA. Cratuctuueckue 3aHATHIO, - npoBepka W3 Nel2
OLICHKU [apaMeTpoB - BeinosiHeHne U3 Nel2|«IlepBuunas
pacnpenenenus. TouyedHble U «[lepBuunas oOpaboTka|oOpaboTKa
MHTEPBAJILHBIE OLICHKHU. pE3yJIBTAaTOB pE3yJIBTaTOB
SKCIIEPUMEHTA» AKCIIEPUMEHTA»
15.2. JloBeputenbHbie| 3 2 1 4 - MMOATOTOBKA k|- koHcynbTauuu 10 |OIIK-2
HMHTEpBalbl Ui I1apaMeTpOB MIPAKTUYECKOMY pemenuto /13 Nel3  (3yB,
HOPMAJIBHOTO paCIpeIeIICHHUS. 3aHATHIO, - mpoBepka MJI3 Nel3
[TonsaTne 0 KPUTEPUIX - BeinostHeHne /13 Nel3|«Hucnossle
IIPOBEPKHU CTaTUCTUYECKUX «Yucnossle XapaKTePUCTHKH
TUIIOTES. XapaKTePUCTUKU reHepaibHbIX
reHEepaIbHbIX apamMeTpoB»
apaMeTpoBy»
15.3. Kputnueckas o06nactb,| 3 2 1 2 - MHOJArOTOBKA k|- koHcymbTanuu 1o |OIIK-2
YPOBEHb 3HAYUMOCTH, NIPAKTUYECKOMY pemenuto /13 Nel4, Bys,
MOIIHOCTb KpUTEPHUS. 3aHSTHIO, - BeinosiHeHue MJI3
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Kputepuit cornacust Ilupcona - Beinosinenue MJI3 Nel4|Nel4 «IIpoBepka
JUISL TUTIOTE3BI O HOPMAaJTbHOM «[IpoBepka CTaTHUCTHUYECKUX
pacnpeseeHuu CTaTUCTUYECKUX THIIOTE3»
TUIIOTE3)
Hroro no pasneny 4 4/12 10 M3 NeNe 12-14
Hroro 3a cemectp 3 18 36/114 53 3a4er
Hroro nmo gucuunjinue 126 144/U58| 2255 1 3x3amMen
(2 cemecTp) M
2 3a4era

(1 u 3 cemectp)

U — B TOM YHUCJIC, 4acChbl, OTBCACHHBIC Ha pa60Ty B HHTCp&KTHBHOI’I (l)opMe.




5 O6pa3oBaresibHbIE U UH(POPMAIIOHHBIE TEXHOJIOTHUU

Peanu3arusi KOMIETEHTHOCTHOTO MOAXO0Ja MPEIyCMaTPUBACT HCIOIh30BAHUE B y4EOHOM MpoIecce
AKTUBHBIX U UHTEPAKTUBHBIX ()OPM MPOBENICHNUS 3aHITUI B COUETAHUU C BHEAYTUTOPHOU paboOTOil C 1eIbI0
dbopMUpOBaHHUS W Pa3BUTHS MPOPECCHOHANBHBIX HaBBIKOB oOywarommuxcsi. CormacHo m. 34 Ilopsaka
OpraHM3aliy U OCYIIECTBIICHUS EATEIHHOCTH 10 00pa30oBaTeNIbHBIM MpOorpaMMaM OakaiaBpuaTa BBICIIETO
obpazoBanus (yrB. mpukazom MOuH P® ot 05.04.2017 r. Ne 301), npu mpoBeAeHUN y4eOHBIX 3aHATUN
o0ecrieurBaeTcs pa3BUTHE y OOy4YalOIUXCsl HABBIKOB KOMaHIHOW  paboThl, MEKIUYHOCTHOU
KOMMYHHKAIIUHU, MPUHATHS PEIICHHWM, JIHICPCKUX KadeCcTB, B TOM YHCJIE€ C YYE€TOM pPErHOHATbHBIX
0COOEHHOCTEH MpodeccuOHANIbHON 1eATeIbHOCTH BBIITYCKHUKOB U IOTpeOHOCTEl paboToaaTeneii.

Breibupasi Ty UaM MHYIO TEXHOJOTHIO PabOThl ¢ 0OydYarOIUMUCS, HEOOXOAMMO UMETh B BHIY, YTO
Haubosbiiero 3dgdexra oT ee MPUMEHEHHs] MOXKHO JOCTHYb, €CJIM Y4YUTHIBATh LIeNU 0Opa3oBaHMs, Ha
peanu3alio KOTOPBIX JOJDKHA OBITh HampaBieHa u30upaeMmas TEXHOJOTHS, COJepXkKaHue, KOTOpoe
MPEJICTOUT TepeaTh OOydaloIIMMCS C €€ IOMOINbI0, a TakKe YCIOBHUS, B KOTOPBIX OHa Oyzaer
MCTIOJIH30BATHCS.

B Hameit paboTe Mbl HCTIONIB3YEeM CIEAYIOIIEE.

1. Tpaouyuonusie obpaszosamenvrvie mexunonocuu. OpraHuzanusi 00pa3zo0BaTEIBLHOTO IMpoIlecca,
MpeJoaraeT NpsaMyIo TPAHCIALMIO 3HAHUK OT MpernojaBaTelis K CTYIeHTY (IMPEeuMYIIeCTBEHHO Ha OCHOBE
OOBSICHUTEIIbHO-WILTIOCTPATHBHBIX METO/IOB 0OydeHUs ). YueOHas NesITeIbHOCTh CTYACHTAa HOCHT B TaKHX
YCIOBUSIX, KaK MPABUJIO, PEIIPOIYKTHUBHBINA XapaKTep.

@®opMBbI yIeOHBIX 3aHSATHIA:

- nH(pOpPMaLMOHHAS JIEKIUS — MOCIeI0BaTeIbHOE U3JI0KEHNE MaTepralia B JUCIUILUIMHAPHON JIOTUKE,
OCYIIECTBIISIEMOE TIPEUMYIIECTBEHHO BEpOATLHBIMU CPEICTBAMH.

- cemuHap (3amuta PI'P) — Oecena mnpenomaBarenss W CTYACGHTOB, OOCYXKICHHE 3apaHee
MOJITOTOBJICHHBIX COOOIIEHUI IO KaXXJAOMY BOIIPOCY IUIAHA 3aHATUS C E€IWHBIM IS BCEX IEepeyHeM
peKoMeHayeMon 0043aTeNbHOM U JOMIOIHUTENbHOMN JINTEPaTypHhI.

- TPAKTHYECKOE 3aHSITHE, IIOCBANICHHOEC OCBOCHHIO KOHKPETHBIX YMEHHA ¥ HAaBBIKOB TIO
MPEITI0KEHHOMY allTOPUTMY.

2. Texnonoeuu npobaemnoeo obyuenus. OpraHuzaus o0Opa30oBaTEIBLHOTO Ipollecca Mperoaraet
MMOCTaHOBKY MPOOJEMHBIX BOIPOCOB, CO3JaHHE yYEOHBIX MPOOIEMHBIX CUTYAlMH IJIs CTUMYIHUPOBAHUS
aKTUBHOM IMO3HABATEIHHON JACSITEILHOCTH CTYJCHTOB.

®opMbl yUeOHBIX 3aHATHIA:

- mpoOsieMHast JIEKIHs — H3JIOKEHHE MaTepualia, Ipearojiarailiee MOCTAaHOBKY IMPOOIEMHBIX |
TUCKYCCUOHHBIX BOIPOCOB, OCBEIICHHE pPA3IMYHBIX HAYYHBIX IIOJXOJI0B, aBTOPCKHE KOMMEHTapHH,
CBSI3aHHBIE C PA3IIMIHBIMHA MOJICIISIMUA HHTEPIIPETAIIMN U3Y9aeMOro MaTepHaia.

- JIEKIUS «BABOEM» (OMHApHas JIEKIMsI) — U3JI0KEHHE MaTeprasia B (hopMe IUaJoru4eckoro oOIIeHus
IBYX CTYACHTOB (3apaHee NMOJATrOTOBUBIIMXCS) MIIM CTY/ICHTA U TperoiaBaTelis (HanpuMep, peKOHCTPYKIIHS
JMaliora UCTOPUUYECKUX JIMYHOCTEH — CBHUJAETENEeH OTKPBITHS KaKoro-aubo HaydyHOro (hakTa; «yueHOTO» H
«MPaKTUKa» U T.11.).

- TpPaKTUYeCKOoe 3aHATHE B opMe MpaKTUKyMa — OpraHu3alys yueOHOW paboThl, HampaBlieHHAas Ha
peleHne KOMIUIEKCHOW y4eOHO-TTO3HABATeIbHON 3a1a4u, TPeOYIomed OT CTyAeHTa NPUMEHEHHS Kak
HAyYHO-TEOPETUYECKUX 3HAHUHN, TaK U MPAKTUIECKUX HABHIKOB.

- caMOCTOsITeNbHAs paboTa (C KOHCYJIbTAIIMSAMHE MPEMOIaBaTelisi) Ha OCHOBE Kelc-MeToa — 00y4ueHune
B KOHTEKCTE MOJCIHPYEeMON  CHUTyallMd, BOCIPOM3BOMAAIICH  pealbHbIE  yCIOBHS  HAy4HOM,
pOU3BOICTBEHHOM. OOydaronmecs: TOJHKHBI TPOaHATN3UPOBaTh CUTYAINIO, pa300paThcs B CYTH MPOOIIEM,
MPEIJIOKUTh BO3MOXHBIE PEIICHHUS W BbIOpaTh Jydiiee w3 HuUx. Kelchkl 0a3upyloTcs Ha peaabHOM
(haKTHYECKOM MaTepHalie WK ke MPUOINKCHBI K PEaTbHOW CUTYAIINH.

3. Texnonoecuu npoexmmuoeo o6yuenus. OOpa30BaTENbHBIM MPOLECC MOCTPOEH B COOTBETCTBHM C
ATOPUTMOM TOSTAITHOTO PEIIeHHsI MPOOJEMHON 3a/aud WM BBITONHEHHs ydeOHoro 3amaHus. [Ipoekt
MPEeJIoJiaraeT COBMECTHYIO yueOHO-TIO3HABATENBHYIO JESTEILHOCTh TPYIIBI CTYJIEHTOB, HAIIPaBICHHYIO Ha
BBIPa0OTKY KOHIENIMH, YCTaHOBJEHHE Leied U 3amad, (HOpPMYIHPOBKY OXHAAEMbIX pPE3yJIbTaTOB,
oTpejieNieHUe MPUHITUIIOB U METOAUK PEIICHHs MMOCTABICHHBIX 3aJa4, TUIAHUPOBAHKUE X0J]1a PadOTHI, MIOUCK
JOCTYIHBIX U ONTUMAJBHBIX PECYPCOB, MOATAMHYIO peAIU3allHIO Tu1aHa paboThl, MPE3ECHTALUIO PE3YIbTaTOB
paboTsl, uX ocMmbicieHne U pedrekcuro. [IpumeHsieTcss B OCHOBHOM IS ITepexo/1a KOMIIETEHITNH Ha YPOBEHB
BJIQJICHUSL.



OcCHOBHBIE THITBI IPUMEHSIEMBIX HAMHU B 00pa30BaTEIbHON JEATEIbHOCTH MTPOSKTOB:

Hccneoosamenvckuii  npoekm — CTPYKTypa TpuUONMXKEHa K ¢GopMary HaydHOTO WCCIICIOBaHUS
(IOKa3aTenbCTBO AKTyaJbHOCTH TEMBI, OMNpPEIEICHHEe HAyYHOH MpoOIeMbl, MpeaMeTra U O00beKTa
WCCIICIOBAHMSI, [IeJICH W 3a/1a4, METOJIOB, HCTOUHUKOB, BBIJBI)KEHUE THUIIOTE3bI, 0000IIECHHE PE3yIbTaTOB,
BBIBOJIBI, 000O3HAYCHHE HOBBIX MpoOieM). Pesynbprarom siBisiercs ydeOHas KapTa MO MOJIYJIO HaIleu
00pa3zoBaTeIbHON MPOTPAMMBI.

Teopueckuii npoexm, IPEANONATAIONINN B OTIMYUE OT NPEIABIAYIIEr0, KOHEYHBIM MPOIYKT B
CIICAYIONIMX BapUaHTaX — ra3era K MCTOPUYECKH 3HAYMMOMY «MaTEeMaTHYeCKOMY» COOBITHIO (TIpa3aHUK
gucna «[lu» u T.11.); «MaremMatnyeckas» OTKPHITKA (CBOEro poja ydeOHasl KapTa, TOIbKO He(OopMalbHO,
Kpaco4Ho o(opMIICHHAs; BUJICOPOJIHK «S] Haydy Bac pemarh ...» U T.II.

Huppopmayuonnviii.  npoexm — y4eOHO-TIO3HABATeNbHAs  JESATEIBHOCTh C  SPKO  BBIPAKECHHOM
IBPUCTUYECKOM HAIPaBJICHHOCTHIO (ITOMCK, OTOOp M CUCTEMaTH3alus WHPOPMAIMU O KaKOM-TO OOBEKTE,
O3HAKOMJICHHE YYaCTHHKOB IPOEKTa C 3TOM HHpopMmanued, ee aHaiu3 u O00OOIIEHHE U, HAKOHEI,
MPE3CHTAIHS 110 MPAKTHIECKOMY MPUIIOKECHHUIO).

4.  Ungpopmayuonno-kOMMyHUKAYUOHHbIe — obOpazogamenvhvie  mexHonroeuu.  OpraHuzanus
00pa3oBaTEIBLHOrO MpoIecca ¢ MPUMEHEHHEM CIICIUAIM3UPOBAHHBIX MPOTPAMMHBIX CPEIl M TEXHUYECKUX
cpeacTB paboThl ¢ wHpopMaIme (nHpopmanmonnyto cpeay yauepcureta MOOJIYC MOODLE).

@®opMbl yUeOHBIX 3aHSATHH C UCIIOJIb30BAaHHEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHN:

Jlekuus-BU3yamu3ays — M3JI0KEHUE COJIEPKAHUS COMPOBOXKIAETCS Mpe3eHTanuel (JeMoHCcTpanuei
y4eOHBIX MAaTEPUAJIOB, NPEJCTABICHHBIX B PAa3JIMYHBIX 3HAKOBBIX CHUCTEMaX, B T.4. WIIOCTPATHBHBIX,
rpadUUueCcKuX, ayIn0- U BUJICOMATEPHAIIOB).

[IpakTuyeckoe 3aHATHE B (OpME MNPE3CHTALUU — TPEACTABICHUE PE3YJIbTaTOB IPOCKTHON WIH
HCCIICIOBATEIILCKOM JICITEITFHOCTH C HCIIOIh30BAHUEM CIICIIUATM3UPOBAHHBIX TPOTPAMMHBIX

6. YueGHO-MeTOAMYECKOE 0OOecnieyeHre CAMOCTONATeJbHON PadoThl CTY1EeHTOB

OrneHouHble CpeACTBa AJIs TEKYIIEro KOHTPOJS YCIEBAEMOCTH MO HUTOraM OCBOCHMS JMCLHUIUIMHBIL:
TUIOBOM pacueT (paboTa mpesnoiaraeT 3anuTy), KOHTPOJIbHas paboTa (ayauTopHas WIM BHEAyJIUTOpPHAs,
BO3MOYKHO IpHUMeHeHHe VHTepHeT-TpeHaxepoB), MHANBUAYaAIbHOE JOMallHee 3ajaHue. lIpomexyrounas
aTTecTalus NPOBOIUTCS B (OpME CEMECTPOBOTO PK3aMEHa.

O1eHOUHBIE CpEeACTBAa TEKYIIErOo KOHTPOJS YCIIEBA€MOCTH IO pa3jeiaM, MOPSJIOK BBIIOJIHEHUS,
TPYAOEMKOCTh CAMOCTOSITETLHON Pa0OTHI TIO IOJTOTOBKE K KOHTPOJIIO MPUBOSATCS HUXKE.

Tpyn0eMKOCTb CaMOCTOSATENBbHOM paboThI CTYJEHTOB 10 Y4eOHOMY IUIaHYy COCTaBisieT 225,5 4.

Ilpumepnuie ayoumopnvie konmpovhote pavomot (AKP):

AKP Nel «Mampuuywl, onpedenumenu, CJ1Y»

3agaua 1. Haiinute npousBeeHre MaTpHIL

4 —1\(1 1 -1 3
2 -1 1

3 7102 =2 0 1=2

0 -2)l1 1 =2 > 0 -6 5

1) B Y 2) ,

o oN

31|-(4 2 0
3) -1

3agaua 2. Beiuncnute onpeaenuTenb
2 -4 3
5 10 -
0 4 7

3apaua 3. Haiinure oOpaTHbIe 111 MaTPUIL



1 0 O

[1 - 4] 2 5 -1
1) 3 2 1) 4 7 1 .
3anaua 4. Pemmre cuctemy a) MaTpHYHBIM CITIOCOOOM U
0) mo popmymnam Kpamepa; B) metonom ['aycca:
X + 3y + 2z = -1,
3X + 2y + 5z 6,
4 + 3y + 2z

AKP No2 «Bexmopuor)

1. TloctpoiiTe Ha IUIOCKOCTH BEKTOPBI

xom6unatio 28+0+3C 4 reomerpuuecku, 6) ananutuuecky.

, a=(21-3) b=(-4,02) c=(11-2)

i) H

. Hatigure:

5:(4;—1)’ b=(-2;5) c=(12)

a) MJINHY BCKTOpa a , €0 HAIIpaBJIAIOMUE KOCUHYCBI, OPT BEKTOPa a ;

5 ab ac, bc, (a+2)(a-s).
paxb axc bxc (a+2c)x(za-sn)

;abc, (a+2cfsa-so)c-20)
3 a=(14;-3) b=(3-2;5) c=(3-4;2)

BCKTOpax a+2b u c—3p , 1 IJIMHBI €T0 CTOPOH.

a=(12;3) b=(3;,0;-2) c=(-13;3)

4. TlpoBepbTe, SABISAIOTCS JH BEKTOPHI ,

5. Haiiure (35 + BXE N 25X6 N 56), eCcIIn abc=5 .

AKP No3 «Ananumuueckan zeomempus,

. Halinute ux nuHenHyIO

. HaﬁHHTe Iiomajib IapajuiciiorpamMmma, InmoCTpoCHHOI'O0 Ha

KOMITJIaHApHBIMHU.

1. [Mdans! koopaunats! BepiuH A(3;0); B(-5;6); C(-4;1) tpeyronsauka. Haiinure:

1) nnuny croponsl AB;
2) ypaBHEHHUE BBICOTHI, IPOBeIeHHOHN uepe3 Bepinny C.

2. JlaHbI KOOpAMHATHI BEPIIMH NMUpaMubl 4y A, Az A, . Halitu:

1) ypaBHeHHe mpsMoi Ay A,

2) ypaBHEHHUE TIJIOCKOCTH Ay Az Ag;

3) nMHY BBICOTHI, OMYIIEHHON U3 BEepIIUHBI A4 Ha rpaHb A1 A, As.

3. IIpuBecTu ypaBHEeHHE KpuBOH X° —2X+3y” +12y —5=0 K KaHOHHYECKOMY BH/LY ¥ OCTPOUTS €€.

AKP Ned «Ilpedenvi»
Beruncnute npenesnst:
X3 2 . (x=7)(x-3)(x—4
T Rz S Gl Gk )
x>2 X" —X—-6 oo BXT —X"+11

3 2
I —— 4. lim 9™
x>o| 2X° =1 2x+1 x>2 (X +2)

1
—+7
5. Iirr(w)(1—4x)3X 6. Iirrg Xctg 5x

8. MccrnenoBaTh Ha HEMPEPHIBHOCTH

. lim 3%

=
LN



X—=3ecmu x<0
f(x)=
5% ecmu x>0

AKP Ne5 «Ilpou3eoonasn»
1. Haiigure nepByto MpOM3BOAHYIO OT (YHKIIMM:

2_
a) X:'\/l—25t2, 6) y:XCOSBX’ B) y:w—SJOQZX'ﬁB
y =arccos St + 7, X +2x+l

3
b Y=5 ~* _ 2arctg(4x +3x)
2. CocraBbTe ypaBHEHHS KacaTelbHOM K KpuBoii XY = 4 5 touke X =1.

3. Beruuciure npubiarmkeHHo Y =V x° +8 npu X = 1,09 .

. cos4dx -1
4. BeraucauTe npeaen no npasuity Jlonurans lim VARV
x—0 (e4x _1)

AKP No6 «Heonpedenennulii unmezpan)

. Halitn Heonpenesi€éHHbIE UHTETPaAIbL:

X2 +5X —/X +2 . oy 5X —2
a) I 7 dx, 6) jsm(3x +1)dx , B) jsm xe“**dx , r) Imdx,
1) j?’)(—_4dx, e) [xsin(2x)dx., x) [ xarcsin xdx , 3) | X3_1 dx , u) J'Z(;gzdx.
Vx? —6x +13 x*+1 (x* —4)
AKP Ne7 « WHII: ouppepenyuposanuer
N In(xy)
1. Haiitu u nocTpouTh 06JacTh onpeneneHus GyHKuuu Z = \/— .
—X
2. HaiiTu yacTHBIE TPOU3BOIHBIE PYHKIIUU Z = X -arctg 1 y >
+ X

3. HaiiTi mpon3BOAHYIO CIOXKHON QYHKIIUU Z = X’y —Yy*X,rme X=UCOSV; y=usinv.

oz oz .
4. Haiitn npousBoaHbIE x U 5 HesABHON (yHKIIH €° — x’ysinxyz =0,
X

5. Haiitn skcTpeMyM GyHKIMH JBYX mepeMeHHbIX Z =4(X—Y)— X2 —y?.

AKP No8 «Ooviknosennvle oughgpepenyuanvhoie ypasnenus)

1. HaiiTi o6mumii naTerpas win oduiee penienne quddepeHnaIbsHOoro ypaBHeH!s IepBOro nopsijaka (B

npumepe 0) pemnTs 3aaauy Korm):

a) 20xdx —3ydy = 3x*ydy —5xy’dx

6){y'— Y COS X = Sin 2X |
y(0)=-1



2. Haiftu oGmee pemenue 1uddepeHansHOro ypaBHEHUS:

1.

2.

3.

5.

a) y'"'+2y" -3y =(8x+6)e,
6) Yy —4y'+4y=e*(cosx+3sinx) .

AKP Ne9 «Cnyuaiinvie coovimusny

[To Mumenu mpousBoguTcs TpH BbIcTperna. PaccmarpuBarorcs coOwbitus A, B, C — nmonaganue npu

MIEPBOM, BTOPOM U TPEThEM BhICTpesax. UTo 03Ha4ar0T COOBITUS A+B+C,AB+Cy

B ypue 12 mapoB. Cpenu >tux mapoB 3 Oenbix U 9 yepHbix. KakoBa BeposATHOCTH TOTO, YTO Haynady
BBIHYTBIN IIAP OKAKETCS OeIbiM?

B papuoctynuu tpu mukpodona. [t Kaxk10ro U3 IepBhIX IBYX MUKPO(POHOB BEPOSTHOCTH TOTO, YTO OH
BKJIIOUEH B JIaHHBIKM MOMeEHT, paBHa 0,45, a s tperbero — 0,9. HailTu BEpoSTHOCTH TOTO, UTO B JAHHBIN
MOMEHT BKJIFOYEHBI 2 MUKpPOGOHa.

B nmponaxe umerorcsi Oenble M KOpUYHEBBIE siflla B COOTHOLIEHUH 2:3, mpuyeMm Hpou3BoAcTBO 60%
0enbix U 71% KOpHYHEBBIX SUI] JATUPYETCS JTHEM, IIPEIIICCTBYIONIUM JTHIO TIPOIAXKH, a OCTATBLHBIC SiIa
naTupyroTcst Oojee paHHMMH uuciamu. [lokynarens 3aka3plBaeT siflia, JaTHPyEeMbIE JIHEM,
MPEALIECTBYIOIIUM JHIO MPOJAXKH, HE3aBUCMMO OT MX IBeTa. KakoBa BEpOSITHOCTb TOrO, YTO €My
IPOJAAYT pElIeTKY OebIX AuL?

Tenedonnas cers yupexaenus oociyxusaet 200 aboHeHTOB. BepoaTHOCTh TOTO, UTO B TEYEHHE MUHYTHI
BHYTPU 3TOW CETU KTO-TO KOMY-TO IO3BOHHT, paBHa 0,7. KakoBa BEpOSITHOCTb TOTO, YTO B TEUYECHUE
MUHYTHI OyzneT 5 3BoHkoB? KakoBa BepOSTHOCTH TOro, YTO B TEUEHUE MHHYTHI OyneT He Oomee 5
3BOoHKOB? HaliTu HauBeposTHeHIIee YUCI0 3BOHKOB B TEYEHUE MUHYTHI.

Ilpumepnvie unousudyanvhuvie oomawinue 3aoanusn (U/13):
HJ[3 Nel «/luneiinaa anzeopar
1. Peuuts matpuunoe ypaBHeHue X+3(A-B)=4C, raoe

o, 33 a3

-1 5 6 7 2 3 -1 4)(2
2. Bwmonauts nevicteust | 3 4 2 1 3 +15 2 3|3}
0 7 8 2 1 -2 3)4
1
1 2 3
3. Boruucnuts onpenenurens 2 0 4.
5 6 7
1 1 2
4. Haiitu ob6patnyio matpuiry A, ecrm A=2 -1 2
4 1 4

5. Pemmth cucrembl JMHEHHBIX anreOpandeckux ypaBHeHUil 1o Qopmynam Kpamepa, MaTpudHBIM
MeToJIoM, MeToIoM ["aycca:
3X, +4X, +2X; =3 X, + X, —X; =36
A) 12X, — X, —3X; =-3 B) 1% —X, +X; =13,
X, +5X, +X; =2 2X, + X, + X, =7



6. Pemmts cucremy meronom ["aycca
X, + X, +3X; —2X, +3X; =1
2%, +2X, +4X; — X, +3X; =2
3%, +3X, +5%; —2X, +3x, =1
2X, +2X, +8%X; —3X, +9%, =2
2X; + X, +X; =0
7. Pemwinth cucteMy OJTHOPOJIHBIX YPaBHEHUN S5X, =X, =X =0
X; —3X, =3X; =0

HJ[3 Ne2 «Ananumuueckas ceomempusiy

1. B kakoii Touke npsiMasi, npoxozsimias yepes Touku A(3,-2) u B(-1,2), nepecekaer ock Oy.
Haiitu paccrosnue mexny npsMeimu 4x-3y-7=0 u 4x-3y+3=0.
HanwucaTe kaHOHWYECKHME M IMapaMETPUYCCKHE YpPaBHEHHS MPSIMOM, MPOXOMASIICH dYepe3 TOYKH
M(2,1,-1) u K(3,3,-1).
[IpoBectu npsimyto yepes Touky A(2,0,-1) nepneHauKyIsipHO miockoctu 3x+4y-z+4=0.
[TpoBecTu TIOCKOCTH Yepe3 Touky A(2,0,-1) mapamienbHo iockoctu 3x+4y-z+4=0.
[IpoBectu mnockocts uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
JlokazaTh, 4TO MPSAMBIC B3AHMHO TIEPIICHINKYIISPHBIL:

X y-2 z 3X+y-5z+1=0,

—_—=—=—H

1 -2 3 2Xx+3y—-8z+3=0.
8. JlokasaTk, 4TO MpsMBbIC TTAPAILICIBHBI:

X+2 y-1 z X+y-z=0
X—y-52-8=0"

wn

No ok

L -2y
3 -2 1
9. Haiitu yron mexay npsimMo#, mpoxoasmiei uepe3 Touky A(-1,0,-5) u Touxy B(1,2,0), 1 miockocTsio
x-3y+z+5=0.
10. OnpenenuTh TUN U TIOCTPOUTH JINHUIO:
a) x> —9y? +2x+18y+73=0;
6) 2x* +3y> —4x+6y—-7=0;
B) Y2 —4x—-2y-3=0.
HJ[3 Ne3 «Ilpeoen. Henpepovignocmuy
1. Haiitu npenensl GyHKIMIA:
o 2x34+x?+5 . x¥-3x-2 . Wx+1-2 . 1-cos4x
lim —— ; lim — lim——— lIm———:
xo0 X% —X+1 o1 XT—x—2  x3 x—2-1 x>0 2X-tgX

X 1
lim x- (V3 +1-); "m(zx_lj lim@-ax)> " tim M2

X—>+00 2x+1 !

x—0 x—0 83X -1
2. MHccrnenoBaTh Ha HEMPEPHIBHOCTD, HANTH TOYKHU pa3pbiBa, CAEIaTh YEPTEK:
X+4, x<-1,

y=4%x: y=2x*+2, —1<x<1,
2X, Xx>1.

HJ[3 Ned «Ilpouszeoonasn»
Haxoscoenue npouszeoonou

1. Haiftu mpousBoiHbIie B nuddepeHImanp IepBoro nopsaKa
1)y 7COS X

y= 5x+1’




2) Y=(2+5x)* —3cos7x,
3) y:%—4x-arcsinx,

4) y = (cosx)".

2. Haiitn mpon3BoaHyto QyHKINH, 3aJaHHON HEIBHO e’ —bxe* —2xy +11=0.

. N X =3cost -5,
3.Haiitu npon3BoaHyto (HYHKIIUH, 3aJaHHON TapaMeTPUIECKU
y=4t° +5.
4. HaiiTi mpou3BOIHBIE TIEPBOTO MOPsAAKA PYHKITUN y= x’e™.

Ilpouseoonasn evicuiux nopsaoxos. Ilpunoicenus npouseoonoi

dy d?y x=3t—t°, =

1. Haiimure — u —= KLU a 0) y=5"".
o g Gy 1 )

2. a) Hanuummre ypasHeHne kacaTenbHoil k mapadone ¥ =X° —4X+2 B touxe ¢ aberuccoit X, =0,
[ToctpoiiTe rpaduK U KacaTeIbHYO.

6) Hanmmmre ypaBHEHHe KacaTelbHON K KpuBOi X + Y —4X+2y —164=0 B ee TOuKe ¢ KOOPAMHATAMH
(7; 11). ITocTpoiiTe KPUBYIO U €€ KacaTeIbHYIO.

3. Haiigure HanOoJIbIIIEE M HANMEHbIIIEE 3HAUCHUS (I)YHKI_H/II/I Ha 3aJlaHHOM OTPE3KEC

f(x)=2x®-6x*-18x+7 xe[-2;2].

4. BeruncnuTe penensl, UCTOIb3Ys mpaBuiio Jlonuras:
_2x® —8x* +13x-10
a) lim—; 5 ;
-2 X7 —2X° +3Xx—6
lim x-In{e* -1).
6) x—+0 ( )

5. 3aBUCHUMOCTD IIyTda OT BpPEMCHHU IIpU prlMOJ’H/IHeI\/JIHOM JABMOKCHUMW TOYKHU 3a0da€TCd YpPaBHCHHEM
_ 1 3 2 2
S = §t +2t° -3 , TAC S — IIyTb B M, a t — BpEMs B C. Breraucnure ee CKOPOCTh U YCKOPECHUC B MOMCHT

Bpemenu t =4cC .
Ilpumenenue npousze00Hoil 013 uccie006anus QYyHKuuil

1. Tloctpoiite rpadyk GyHKINU C TOMOILBIO IPOU3BOIHON IIEPBOrO MOPAAKA y=—x° —3x? +9x+11.

Haiiaure mpoMexyTKH BBITYKJIOCTH, BOTHYTOCTH M TOUYKH Heperuda GyHKIuu y=2x —33/x? .
3

. . X
3. HaiinuTe acHMITOTBI U OCTPOHTE CXeMATUYHO rpaduk GyHKIMH y=—" .
(x+1)
2
4. TlpoBenuTe MOMHOE HCCAeN0BaHNE QYHKIMU M MOCTPOiiTe TpaduK y — X -3x+3,
x-1

5. IlpoBeaute nmosHoOe Hccie0BaHNE PYHKIIMH U TOCTPONTE Tpaduk
In x

X

HJ[3 N5 «Heonpeodenennwtii unmezpan. OnpedeneHHlii UHMeZPAnl U €20 NPUTOHCEHUA)

1. HaliTu HeonpeieIeHHbIE UHTETPaJTb

1 x3/x 2 1
1.!(3\&— = +1]dx 2'j[3+x2_2 X2_3jdx




3'I S 4 dx 4.J-Ctg_34):—6dx
[2 _7x (2% SIN” X
sm(s—l]
2 4\ 2x-1
5. [ x(3x*+1)" dx 6.] =10

7. j\/l—exexdx 8. J.de,

(x-2)°
9. Ixe’sdx, 10. f%
X(x° +1)
dx dx
11. , 12. _—
J.\/;+§/§+24\/§ jcosxsm3x

13] d

X
(X+D)VXx* +2x-1.

2. Beraucaurts OIMPCACIICHHBIC MHTCT PAJIbI

2 1 b d
1. J.(x2 +)dx. 2. J.In sin xdx
1 X 2
3. Beruucnurs Iiomaab d)HrprI, OFpaHI/IquHOﬁ JINMHUAMU

1) 3x—y=4, y’ =6x

2) r=cos2¢, OS(DS%
x =2cost,

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

4. BolYMCIUTD AJUHY JyTU KPUBOW, 3aJaHHOW ypaBHEHUEM

1) y=Inx, J3<x<1s.

2) p=3e", —n/2<p<x/2

3) x=e'(cost +sint), 2/2<t<
x=¢e'(cost—sint),

5. Beruuciaute 00beM Tea, 00pa3oBaHHOTO BparieHueM BOKpyr ocu Oy Gurypsl, orpaHudeHHON

rpa¢ukamu pyHKImiE X =3-y® , Xx=y? +1

H[3 Neb6 « DHII: wacmuovte npouszeoonsvle, IKCMPEMym»
In(l— X% — yz)
1-\y
2. HaiiTu 3Ha4eHHs YaCTHBIX MTPOU3BOIHBIX (QYHKIIMI B 3aJaHHOMN TOYKE:

A) z= x% (1) B) z=In (\/;+\/§) (11).

2
3. Haiitn Z—l:, ecim U =Xy +Sin(X+Y).
X

1. Haiitu o6nacte onpeneneHust GyHKIUN Z =

4. BIYUCIUTH NPUOIMKEHHO \/ 5.e%%4+2,03% .

5. Haiitu skcTpeMyMbl QyHKIMH Z = X* +2y* —4X -6y + 2.



Inx In
6. Haiitu mpou3BogHyI0 GyHKIUN Z = —— — ny
X

B HampasiyieHuu Bektopa (1;1).
7. Haiftn sKcTpeManbHoe 3HaueHne QYHKIHN Z = 2X+ Y — Y — X mpu ycnoun X+ 2y =1

8. HaiiTi HanGonpiiee 3Ha4eHNnE PYHKITUH:

x>0 X+2y<1
A)Z=X-2y+5 y>0 B)z=|n(x2+y2) x>0
X+y<1, y >0.

HJ[3 Ne7 «Kpamnovie unmezpavt)

2
1. BeranciuTh MOBTOPHBIM HHTErpas J.dyJ‘(Zx +y)dx
-2 0

4
2. 3MeHUTb MOPAI0OK UHTETPUPOBAHMSI B IBOMHOM HHTErpaje: _[

1

2
dyff(myhx
1
y
2

oo X
3. BbruncauTs 1BOMHON HHTErpa J‘J. — dxdy , rie D — oGnacth, orpaHudeHHas TMHASAMH
D

yzi,y:x,x:4.
X

4. BeaucauTh MII0MAAbL (GUTYPHI, OTPAaHHYCHHOW OKpYXHOCTAMH I =1,
OKPY>KHOCTH

r=2cos¢ (BHE
r=1).

5. Beruvcauts miomazs GUrypsl, orpaHUYeHHOM JTMHUAMU Y = y u X+y-7=0

6. BpruucauTh TPOWHOW HHTETpal U_[(xz +3y° )dxdydz; R:0<z<3x, x+y<1,y>0 mo durype R
R
OTPaHUYECHHON TOBEPXHOCTSIMH.

7. Berancautb 00bEM Tena, OrpaHUYEHHOTO TOBEPXHOCTIIMU

z=8-x-y, x=0, y=x* y=4, z=0.

8. HaiiTm craTMuecKkue MOMEHTHI OTHOCHTEIBHO KOOPIMHATHBIX OCEH IUIACTUHKH, OTPAaHWYCHHOM
napaomnoit y = x°

(y > 0) npsaIMoun X—9, €CJIK IUNIOTHOCTD pacCIp€ACICHUA MACChl B KaXJOH TOYKE paBHa
OpANHATC 3TO# TOUKH.

9. Haiinute mMomentsl unepuuu |, |

y. lo onHOpOAHON MNACTHHKM (5 zl), OTPaHUYEHHOU OCSIMHU
KOOpJIUHAT U TpsiMoit Y = 2—0,5X .

HJ[3 Ne8 «Hucnosvie paodwl, hynkyuonaivHvie paovly

1
1. JIoka3zaTh CXOIUMOCTh U HAUTH CYMMY psiia 2—2
n-+n
n=2

2.WccnenoBarh Ha CXOJAUMOCTD PSIBL:

o 5G] Eer 0 2e)

n=1 4n +1

2) ZSIH n\/_




A Z(3n +1),/In(n+5

3. HCCJ’IGHOB&TB pAObI HA a6COJ'IIOTHYIO H YCIIOBHYIO CXOOAUMOCTD!

)zsunnf i 1" Z( D"(@2n+1)

“nin(n+1) ~ 4% 3n+2

4. Haiitu cymmy psna zi

¢ ToyHocTthio 10 0.001.
~4"(2n+1)

5. HaiiTi 06s1acTh CXOAMMOCTH CTETICHHOTO psija:

2n+1

a);( 1)32n (X2+1) )24 (x 3) " ) g(_l)n(?z)

6. Paznoxuts ¢pynkuuto B pan Teinopa no creneHsm X :

a) (3+e7)2,6)7/(12+x-x)?, B) In(L—x—20x°).

. X 2 ;
7. BbIUKCIUTh HHTErpa ¢ To4HOCTHIO 10 0.001: a) 0) |sin(25x")dx .
!). V1+x* !).

8. Haiitu npubnmxénHo pemenue 3agaun Komu B Buae orpeska psja Teinopa mo creneHsm X ¢
yu — X2 + y2
y(0)=0,y(0)=1

YeThIPbMsI HEHYJIEBBIMU KO3 PUIIUECHTAMHU: {

9. Paznoxuth B psg Oypbe (QYHKIHMIO, EPUOAMYECKYIO C HEPUOAOM 27T , 3aJlaHHYI0 Ha OTPE3Ke

[ 10 i () X+7m,—7<Xx<0
-7, 7] hopMmyion = .
P 7, 0<x<r&

HJ[3 Ne9 «Obviknosennvle ougpghepenyuanvrvle ypasHenus»

1. Haiftu oOmmit mHTETpas uiau odiee pemieHrne qudepeHnnanTbHOro ypaBHEHHUS TIEPBOTO TOPSIKA
(B mpumepe 3)peuts 3anauy Korm):

2 2
D Va—xy +xy? +x=0, 2) y' =2 +§xy—5y
2X° —6xy
' _ 2
g VIV oy Y g Mgy o,
y(@) =1 X X

2. Haittu o6miee pemenue auddepeHnnanrbHOT0 ypaBHEHUS:

1) y"'xInx=y" 2) L+ x3>)y" +2xy’ =12x*.

y' = Zs,in3 y COS y
yO==,y®=1

4. Haiitu o01iee perienue J:IH(b(I)epeHuHaanoro ypaBHEHUs (B mpuMepe 1) pemunTs 3anaqy Kommn):

3. Haiitu pemenue 3agaun Komu:



1) y'-2y'+y=xe" o y'+4y'+5y =x°
3) V' —4y"+5y' =6x"+2x-5, 4) y"'+2y"-3y'=(8x+6)e",
5) y'—4y'+4y =e*(cosx+3sinx), 6) y'"' —64y’ =128cos8x — 64e™
7 y"+y=1/sinx
y(z/2)=1,y'(x12)=nl2"
5. Pemmute cuctemy /1Y mepBoro nmopsijika AByMs Cioco0aMu - MOACTaHOBKH U METOJIOM Diiiepa
y'=2x-5y+¢'

X'=y—6x+e™®

HJ[3 Nel0 «Teopusa eeposamnuocmeit)

1. TIpousBoauTcs 5 BBICTPENIOB MO pe3epByapy C rOPIOUUM, IPUUEM Pe3epBYyap MOCIE MEePBOro MoagaHus
B HETO BOCILJIAMEHSETCS, a MOCJIe BTOPOTO MOMAaHus B HETO — B3pbIBaeTCs. BeposTHOCTh monagaHus B
pesepByap mpu Kaxjaom BeicTpene paBHa 0,3. Haiftu BeposSTHOCTH TOro, 4TO pe3epByap Oyner
MOJ0KKEH, HO HE B30PBETCSL.

2. B cembe Tpoe pnereit: 2 ManmbuMKa M JeBOYKa. J[eTM uWrparoT Ha KyxHE. BeposTHOCTH TOro, 4to
MaJbUMKH Pa300BIOT MOCcydy coorBercTBeHHO paBHa 0,7 m 0,8, a mus mesouku — 0,4. Haiitu
BEPOSITHOCTH TOTO, YTO MOCY/Aa OyAeT pa3ouTa.

3. Camra momagaer B MUIIICHb IPH OJJHOM BBICTpEJie ¢ BeposiTHOCTRIO 0,8, Mama — ¢ BepositHOCTBIO 0,7, a
[Tama — ¢ BeposarHocThio 0,75. Cama BeicTpenui 2 paza, Mama — 3 pa3za, [Tama — 1 pa3, nocie yero B
MHUIIIEHU OBLTO OOHAPYXKEHO OJIHO oTBepcTUe. KakoBa BEpOsSITHOCTH TOr0, YTO B MHUIIICHB Momnana Mara?

4. Pa3ppIB CBSI3U MPOMCXOAUT B OJHOM U3 3BEHBbEB TeledoHHOro kabdens. MoOHTEp mocienoBaTeabHO
MPOBEPSIET 3BEHbs, OOHapykuBass MecTo paspeiBa. COCTaBUTh psJl  paclpenereHus Yucia
00cCJIeTOBaHHBIX 3BEHBEB, €CIM BEPOSITHOCTh pa3phiBa ISl KaKIOTO 3BEHA MOCTOSHHA M PaBHA P.

5. 3amaH psj pacmpenesieHus] TUCKPETHOW CIIydailHOM BENIUYWHBI X.

X1 2 3 4 5 6

P 1003|015|0,20 |0,35 | 0,15 |?

[TocTpouth MHOTOYrOJNIBHUK pactpenenenus. OnpenenuTs (QYHKIMIO paclpeleseHuss U MOCTPOUTH

. m, D[X]
e€ rpaduk. BeUUCANTE MaTEeMaTHYECKOE OXKHUIAHUE , JHCIEPCUIO , CpenHee

P(m, —o, <X <m, +0,).

KBAJPATHUECKOE OTKIOHEHHE C* M  BEpOSTHOCTH
6. 3amana (yHKIUS pacrpeneicHHs] CIydailHOW BEJMYUHBI X
0, X <3,

F(x) = %(—x3 +12x% —45x +54), 3<x<5,

1, X >b.

Haiitu mnotHocTs  pacmpenenenus. Iloctpouts rpaguku ¢GyHKOUM W IJIOTHOCTH
pacupeneneHus.  BbIYHMCIUTH ~— MAaTeMaTM4eCKOe  OXUAAHUE,  JUCIEPCUI0 U BEPOSTHOCTH

P(X €(0, 4)).
7. B rtabnuue npuBen€H 3aKOH pacHpelesieHHs BEpOATHOCTEW CHCTEMbI cllydyallHbIX BenuuuH (X, VY)

X
v -2 -1 0 1 2
1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a

o . . My, m, Y-
Haiitu: koddduimeHt «a»;, MaTreMaTHUYeCKHE  OKUJAHUS ;  JTUCTIEPCUH X




r
kod(durment koppemsuuu .

HJ[3 Nell «llepeuunasn oopadbomka pe3yibmanos IKCnEPUMEHmMa)
HaH CTaTUCTUYECKUI pAa (MCXOAHBIC 3HAYCHU S BCHI/I'-II/IH)

X Y X y X y X M X M
38,4 18,7 40,7 24 30,3 18 27,3 25,1 22 21
40,2 11,7 50,8 9 28,4 15,7 38 20,6 32 28,6
24,1 20,9 38,2 22,8 47,6 11,3 52,8 15,2 19,5 19,7
32,5 22,4 36 19,8 30,3 21,3 48 24,5 46 20,3

25 29,5 35,7 15,3 30,5 27,8 26 28,7 27,8 15,5
38,1 19,6 34,3 20,7 48,7 11,5 32,5 28 35,2 30,7
16,8 32,2 43,8 13 16,8 18,3 57,1 2,9 41,6 18,2
28,8 29,7 35,5 24 23,9 20,2 40 23,8 42,5 15,3
47,1 14,7 45,9 24 54,3 14,2 50,7 15,9 32,9 22,5
50,1 15,9 29,3 21,9 60,8 27,2 58,6 9,3 35,6 22,7
30,2 25 54,2 14,2 21,4 19,8 40,1 17,4 47 17,3
36,9 23,2 59,8 6,1 384 23 344 23,4 314 30,2
36,6 79 32,2 22,3 46,8 20,5 53,7 12,4 28,2 30

38 15,4 52 6,1 23,8 18,3 42,1 28,5 33,7 19,8

55 11 31,2 24,2 37,9 32,6 43 20,2 27,6 18,5
16,2 25,2 51,2 14,2 30,6 21,5 23,5 14,6 36,8 10,7
49,7 15,9 32,2 20,4 37 24,5 32,9 25,8 45,5 14,8
49,7 19,5 30,9 20,7 57,6 20,3 54 14,4 18,6 153
42,3 19,7 41,5 10,8 41,9 14,6 42,3 23,5 25,8 274
35,7 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5

Haiitu BbIpa)keHHMEe JBYMEpPHOrO SMIMpUYECKOro pacnpenenenus (X, V), sMmOupuyeckue
pacripeniesieHust COCTaBISIOMMX X U Y, IOCTPOUTH TpaduuecKoe 0TOOpaskeHHe pacIipeIeIeHu.
JUJ1s1 3TOT0 - COCTaBUTh KOPPEISALHMOHHOE 10J1€, KOPPETALMOHHYIO TaOJIMIly aOCOIIOTHBIX YacToT,
BapHalilMOHHBIC PAIbI, Ta6n1/1uy «Crarucruueckas COBOKYITHOCTH U3MEPHUMOTI'0 IIPHU3HAKA).

HJ[3 Nel2 «Hucnoevle xapakmepucmuKku 2eHepaIbHblX RAPAMEMPOos)

[To nannpiM, monmyueHHbiM B WMJI3 Nell, omenHuTe reHepaibHbIE TapamMeTpbl: HAWIUTE CpeHee,
JMCIIepCusi, CpellHee KBaJpaTHUYHOE OTKJIOHEHHE, aCUMMETpHs, JKCIecC, MoJa, MeAuaHa, Kod(ppHuuueHT
Bapualuu Juist npu3HakoB X U Y. OlLeHuTe cTeneHb OTKJIOHEHMsI SMIUPUYECKOTO PaCcHpeesIeHUs ITOro
MU3MEPUMOTrO NPU3HAKA OT HOPMAIBLHOT'O PaCIPEEIICHNU.

Jlia aroro 3amosiHuTe Tabmuiy «Pacder BBIOOPOUHBIX OIICHOK MPU3HAKOB» U MPOBEIUTE pPacyeThl
HCIPABJICHHBIX OLIEHOK I'eHepalbHbIX NapameTpoB. Chenaiite BbIBOJ 0 KO3 (HUIIMEHTE BapUaLUH.

HJ[3 Nel3 «IIpoBepka CTATUCTHYECKHX THIIOTE3)

ITo manueIM, nomyueHHbIM B /I3 Nell u 12, npoBecTH cTaTUCTUYECKYIO MMPOBEPKY CTATUCTUYECKON
TUIOTE3bI O HOPMAJIbHOM PacIpeieIeHUH U3MEPSIEMOTro MPU3HAKa 110 CIEAYIOINUM KPUTEPUSIM: a) CPEIHEMY
KBaJpaTUYHOMY OTKJIOHEHHIO, 0) pa3mMaxy BapbHpOBaHHUS, B) MOKa3aTeIsIM MCIPABICHHBIX ACUMMETPHH U
aKciecca, T) kpureputo [Iupcona xz (ypoBeHb 3HaUMMOCTH TpUHITH paBHBIM (0.05). B cimyuae mpunHsTHS
TUIOTE3Bl O HOPMAJIbHOCTH pACHpPENEIICHUs HAWTH JOBEPUTEIbHBIE MHTEPBAIBI JUISI MaTEMaTHYECKOIO
O’KMJIaHHS U CPEAHETO KBAJAPAaTUYHOTO OTKJIOHEHHUSI PH YpOoBHE Ha&xXHOCTH 0.95.

HJ[3 Nel4 «Buiacuenue KoppeaayuoHHoll 3a8UCUMOCHIU USMEPUMDBIX RPUIHAKOB)

[To nannbIM 3a1auu, uccnenyemoit B /I3 NoNe 11-13, HaiiTu u 3anucaTh B KOPPEISLUUOHHYIO TaOJINIlY
ycloBHBIE cpefaHue. Ha KOppensiuMoHHOM IoJie MOCTPOUTH JIMHUM perpeccu. HallTu mcnpaBiieHHBIN
KOPPESIMOHHBIT MOMEHT U Kod(pduuueHt koppensuuu. IlpoBeputrh rumoresy o HE3aBUCUMOCTH
npu3HakoB X U Y (ypoBeHb 3HAUMMOCTH NMPHHATH paBHbIM 0.05). Paccuntath K03 GUIMEHTHI TNHEHHOI
perpeccun (X Ha Y mimu Y Ha X).IIpoBeputh 3HauMMOCTh ypaBHEHUS perpeccuu. HaiiTu noBeputenbHble
MHTEPBAIBI U1 KO3 PHUIUEHTOB KOPPEIAILMU U TUHEHHOM perpeccu (mpu ypoBHe Hané&xuoctu 0.95).



7. a) [lnanmpyemMble pe3y/bTaThl 00y4eHNsI H OLIEHOYHbIE CPeICTBA /I NPOBeAeHHS
MPOMEKYTOYHOM aTTeCTANMHU:

CTpyKTypHBIiA
JIIEMEHT

KOMIICTCHIIMH

[Tnanupyemble pe3ysibTaThl
o0OyueHus

OneHouHble CpeaCcTBa

OIIK-1 - cnoco0HOCTh NPUMEHATH 0a30Bble 3HAHUS MATEMATHYECKHUX U €CTECTBEHHOHAYYHBIX NUCHUILIMH, JTMCUMILUIMH 001enpodeccHOHATBHOIO
HHUKJa B 00beMe He00X0AMMOM B NPOo(eCCHOHAIBHOM 1eATeJIbHOCTH OCHOBHBIX 3aKOHOB COOTBETCTBYIOIIUX HAYK, Pa3pa00TAHHBIX B HUX MOJX0/10B,
METO/I0B M Pe3yJIbTATOB MATEMATHYECKOT0 AHAJIN3a U MOJIeJTUPOBAHNS, TEOPETUYECKOT0 i IKCIEPUMEHTAJIBHOI0 UCCIe0BAHUSA

3HaTh

HeobOxoaumelii mepedeHb
OCHOBHBIX ONPEIEICHUN U
MIOHSTUN Pa3JeJIOB MAaTEMATUKHU:
BEKTOpPHAsl U JIMHEWHas anreopa,
AHAINTUYECKAs TEOMETPUS,
muddepeHIHATBEHOE U
MHTETPAJIbHOE UCUUCIICHUS;

g depeHraIbHbpIe ypaBHEHUS,
TEOpUsl BEPOATHOCTEN U
MaTeMaTHyecKas CTaTUCTHKA;
Boicoknii ypOBEHb 3HaHUN
OCHOBHBIX METOJIOB
WCCIJIEJOBAHMSI, NCIIOJIb3YEMBIX B
MaTE€MaTHYeCKOM aHAJIU3e,
TEOPUU BEPOSTHOCTEN U
MaTeMaTU4YeCKOI CTaTUCTHKH,
BEKTOPHOMU M TMHEWHOM anre0pe,
AHAJIMTUYECKON T€OMETPHH.

LN~ WNE

10.
11.
12.
13.
14.
15.
16.
17.

18.

19.
20.
21.
22.

Teopernueckne BOIpOCH!

1.Matpuusl. Buasl marpun. JleficTBus Haj MaTpULIaMU.

Onpenenurens. OnpezneneHue, CBONCTBA ONPEAETUTEIIS.

Hewipoxxnennas matpuna. O0paTHas matpuiia. Panr matpuips.

CucreMsl nuHeHbIX ypaBHeHUH. OcHOBHbIE OHATHA. CoBMecTHOCTE CJIAY.

Pemenne HEBBIPOKAECHHBIX JUHENHBIX cucTeM. Popmyinsl Kpamepa. MaTpudHblil METOA.

Pemenue cuctem JIMHENHBIX YpaBHEHUM MeToi0M ['aycca.

CucreMbl TUHEHHBIX OJHOPOJHBIX YPABHEHUH.

Bekropsl. JIuneinsle onepauuu Hajx Bekropamu. lIpoexnms Bexkropa Ha ock. Moaynb BekTOpa.
Harmpasisiromue KOCUHYCHI.

CkansspHOE NPOU3BENECHUE BEKTOPOB, €r0 CBOWCTBA. lIpHiojkeHus CKaIsIpHOrO NPOU3BEICHUS B
reoMeTpuH, (pU3MKe.

BekTopHOe nmpousBeieHue BEKTOPOB, €TI0 CBOMCTBA. IIpriioxkeHuss BEKTOPHOTO IPOU3BEICHNUS.
CMmelraHHO€e TPOU3BEIEHNE BEKTOPOB, €ro cBOMCTBA. [IpriioxkeHns: cMelaHHOTO IPOU3BEACHHUS.
YpaBHeHUs IPSIMOU Ha IUIOCKOCTH.

YpaBHEHHUSI INIOCKOCTH B TPOCTPAHCTBE.

VYpaBHEHHUsI IPSAMO B TPOCTPAHCTBE.

B3anmHoe pacnosniokeHue TpsMbIX U IIIOCKOCTENH. YTOJI MEXAY HUMU.

PaccrosiHre OT TOYKH 10 IPSMOM, IMIIOCKOCTH. ToYKa nepeceyeHus IpsiMOU U IIIOCKOCTH.

KpuBbie BTOpOro mnopsiaka: OKpPYXHOCTb, JJUIMIC, TurepOosa, mapabosia, UX T€OMETpUYECKUE
CBOICTBA U ypaBHEHUS.

Onpenenenne GyHKIUN HECKOJIBKHUX NepeMeHHbIX. O0acTh onpeeneHus. 3aMKHYTbIE U OTKPBIThIE
obusactu. CriocoObl 3aaHusl.

YacTHble MPOU3BOIHbIE (PYHKIIMN HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUYECKUI CMBICI.
[Tpon3BoiHas CIOXKHON (PYHKIIMU HECKOJIBKHUX MepeMeHHbIX. [onHas npousBoaHasl.
Juddepenurponanrie HesBHON (YHKIIMH HECKOJIBKUX MEPEMEHHbIX.

OKkcTpeMyM (PyHKIIHH OBYX nepeMeHHbIX. Heo0XoauMble 1 10CTaTOYHBIE YCIOBUS SKCTPEMYMA.




CTpyKTypHBIH
JIEMEHT
KOMIETEHIIUU

[Tnaaupyemblie pe3ynbTaThl
oOydeHus

OueHoYHbIE CpEeACTBA

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

41.

42.

[ToHsATHE HeoNpelNeNeHHOro0 HHTErpana, ero cBoHcTBa. Tabnuia OCHOBHBIX HEONPEIETIEHHBIX
WUHTErPAJIOB.

MeTobl HHTErpUPOBAHUS (3aMEHa IEPEMEHHON U MHTEIPUPOBAHUE TI0 YACTSIM).

WuTerpupoBanme KBaJIpaTHBIX TPeXWICHOB. IHTEerpiupoBanue ApoOHO-pallMOHATBHBIX (YHKIUH.
WHTerpupoBaHue BhIPAXKEHUH, COlepKAIUX TPUTOHOMETPUYECKHE (DYHKIIMH.

WuTerpupoBanue UPpaOHAIBHBIX (YHKITUIA.

OnpezneneHue onpeieIeHHOro HHTErpaia, ero CBOMCTBa, reOMETPUIECKUN U PU3MUECKUI CMBICIL.
Beruancnenne onpenenennoro wuHTerpana. ®dopmyma Herotona-JleiiOnuna. MHTerpupoBanue
HOJICTAHOBKOM, MHTErpUpOBaHUE IO 4YacTsAM. VHTerpupoBaHHE YETHBIX M HEYETHBIX (DYHKUMH B
CUMMETPUYHBIX IIpeIeiIax.

3ajayy, NPUBOAAIIME K KpaTHBIM M KPUBOJMHEHHBIM MHTErpajgaM. BeluucieHne Macchbl
HEOJHOPOJHOIO Teja, LIEHTPa Macc, MOMEHTA UHEPLIUH.

KpuBosMHENHBINM UHTErpaj, €ro FeOMETPUYECKUI CMBICI U BBIUNCIICHUE B AEKapTOBBIX U MOJIAPHBIX
KOOpJMHATAX.

JIBOMHON MHTErpan, €ro reoMETPUYECKHN CMBICI W BBIUUCICHHE B JCKAapTOBBIX U IOJISIPHBIX
KOOpJMHATAX.

TpoiiHOIl wWHTErpam M €ro BBIYMCICHHE B JIEKAPTOBBIX, LWIMHIAPUYECKUX M C(hEepUYECKHX
KoopauHartax. [IoBEepXHOCTHBIN MHTETpaI.

3agaun, npuBOAsAIIME K JUdQepeHIHnanbHbIM  ypaBHeHUAM. JluddepeHnuansable ypaBHEHUs
nepBoro mnopsiaka. 3agada Komm. Teopema cyriecTBoBaHUS M €IUHCTBEHHOCTH 3anauu Komw.
Ob1ee perieHue.

JuddepenumanbHbple ypaBHEHUS € pa3AeSOUMMUCS TepeMeHHbIMU. OTHOPOAHbIE YPaBHEHHUSI.
JIunelinble ypaBHeHus. Y paBHeHUe bepHymin.

VYpaBHeHue B oNHbIX JuddepeHnmanax.

Juddepenunanbable ypaBHEHHs! BhICIINX NopsiakoB. OcHoBHbIE MOHATHA. 3aaada Komm. Teopema
Komm.

YpaBHEHUs], TONIyCKAIOLINAE TIOHUKEHUS MTOPSAKA.

Jluneituple nuddepeHIManbHbIE ypaBHEHUS BBICIIMX MOPSJAKOB. JIuHeilHbIe OAHOPOJHBIE
TuddepeHIaIbHbIe YpaBHEHUS BTOPOTO MOPS/IKa, CBOMCTBA X PELICHUH.

JluneliHo-3aBHCHMBbIE W JIMHEWHO HE3aBUCHUMBIE CHUCTeMBI (QyHKIu. Omnpenenutens Bponckoro.
dynnameHTanbHas cucreMa pemeHui. CTpykTypa OOIIero pemeHus JMHEHHOTO OIHOPOJHOTO
mudepeHIMaTbHOTO YpaBHEHHUS.

Jlunelinple oaHOponaHBIe U depeHIualIbHble YpPaBHEHUS N-TO TOpsJKa C MOCTOSHHBIMU
kod(purmentamu. OyHnaMeHTanbHas cuctema penieHuid. CTpykTypa o01ero penieHusl.
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JIEMEHT
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oOydeHus

OueHoYHbIE CpEeACTBA

43.

44,

45.
46.

47.
48.

49.
50.
51.
52.
53.
54.
55.
56.

S57.
58.

59.
60.
61.

Buzpl yacTHBIX peleHui JIMHEHMHBIX OAHOPOAHBIX JU(epeHIMaIbHbIX YPAaBHEHUI BTOPOro U N-ro
HopsiIka C TMOCTOSIHHBIMH KO3()(UIIMEHTaMU B 3aBUCHMOCTH OT KOPHEW XapaKTePHCTUYECKOTO
ypaBHEHMsI; 00lIiee peleHHe.

JluneliHbple HEOJHOPOAHBIE MU hepeHINaTbHbBIC YPAaBHEHUS BBICIINX MOPsAAKOB. CTpyKTypa 00I1ero
peleHus.

Merto Bapualuy nNpou3BOJIbHBIX MOCTOSAHHBIX pemieHus JIHIY Bbicnx nopsiaikoB.

Jlunelinple HeopHOpPOAHBIE AU depeHnanbHble YpaBHEHUS C MOCTOSHHBIMM KO3 GUIMEHTaMH U
NPaBOil YaCThIO CHENMAIBHOTO BHIAa. METO ] HeonpeneeHHBIX K03()(DUITEHTOB.

Yucnossle paapl. CXxoauMocTb U cymma psga. CBoMCTBa PSIOB.

Psn reomerpuueckoii mporpeccuu. HeoOXomuMbIi MpH3HAK CXOAWMOCTH YHCIOBOTO psija.
I"apmoHnueckuii psia.

JlocraTouHble MNpPU3HAKU CXOJUMOCTH 3HAKOIOJOXKUTENbHBIX psAnoB. IIpusHaku cpaBHEHHUS.
[Tpusnak lamambepa.

JlocTatouHble MPU3HAKU CXOJUMOCTH 3HAKOIIOJIIOKHUTENBHBIX psAloB. PagukaneHbeii npusHak Komm.
Nurterpanbusiii npusHak Koiu.

3Hakouepenyomuecs U 3HakonepeMeHHble panpl. [Ipusnak JleiiOHuna. AOcoytoTHas U yclIOBHas
CXOJUMOCTb pPsizia.

OyukiuoHanbHble psiabl. O0macte cxoaumoct. CremneHHble psabl. Teopema AbGens. Paamyc
cxogumoctu. CBOMCTBA CTENIEHHBIX PSIOB.

Paner Teitnopa u Maknopena. Paznoxxenue GyHKIUN B CTETIEHHBIE PABL.

[TpuMeHeHMe CTETIEHHBIX PSIIOB B MPUOIMKEHHBIX BBIYMCICHUSX.

Tpuronomerpuueckue psaasl. OnpeneneHre KO3PPUIUEHTOB TPUTOHOMETPUUECKOTO psiia. Y ciaoBHe
pasnoxxuMoctu QyHKIu B psig Oypbe.

Panet @ypbe mist yeTHBIX WM He4eTHbIX (yHKuui. Panelr dypee g QyHKIMM NPOU3BOJILHOTO
nepuoja. Pasnoxxenue B pag @ypre Henepuoandeckux GyHKIUH.

OyHKIMY KOMIUIEKCHOTO TEPEMEHHOI0: TToKa3aTenbHas U jorapudmuyeckas QyHKIHS.

@OyHKIIMM KOMIUIEKCHOTO MEPEMEHHOI0: TPUTOHOMETPUYECKHUE M OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKIIH.

OyHKIIMM KOMIUIEKCHOTO IEPEMEHHOT0: runepoonnyeckre GyHKINU, CTeNeHHAas (QyHKIIHS.
Huddepenunponanre GpyHKINNA KOMIUIEKCHOTO nepeMeHHoro. Y ciosus Komu-Pumana.
WuTterpupoBanue QyHKIMH KOMIIEKCHOTO IEPEMEHHOTO




CTpyKTypHBIH

[Inanupyemsblie pe3ysbTaThl

JIIEMEHT OueHoYHbIE CpEeACTBA
oOydeHus
KOMIICTCHIIUN
v KoppekTno BbIpaXKaTh u
M apryMEHTUPOBaHHO Jluneiinas airedpa
e 000CHOBBLIBAThL IIOJIOKECHUS 1. Pemmuts MAaTpu4IHOC YPaBHCHUC X+3 (A'B)=4C, rac
T OpeMETHOW 00JacTH  3HAHUS. Az 1 3 5B 3 8 co 8 6
b Ob6cyxnarb cnocoler | "l _2 _4)" " |=7 5)° " =3 9

3¢ (HEKTUBHOTO PELICHHUS.

-1 56 7 > 3 -1 4)(2
2. Bemonsaurs geiictBuss | 3 4 2 1 z +/5 2 33|
0 7 8 2 1 -2 3)(4
1
1 2 3
3. Bemuucnuts onpenenurens 2 0 4.
5 6 7
1 1 2
4. Haiitu obpaTHyto matpuiry A, ecmn A=[2 -1 2.
4 1 4

5. PemuTh cucteMbl JMHEHHBIX airedOpanueckux ypaBHeHUH mo Qopmynam Kpamepa, MaTpuyHbIM

METOJI0M, MeToJoM ["aycca:
3X; +4X, +2X, =3 X, + X, — X5 =36

A) 12X, —X, —3X; =3 B) X, =X, +X; =13.

X, +9X, + X5 =2 2X, + X, + Xy =7
6. Pemuth cuctemy merosiom ["aycca

X, + X, +3X; —2X, +3%X; =1

2X, +2X, +4X; — X, +3X; =2

3X, +3X, +5X, —2X, +3%, =1

2X, +2X, +8X; —3X, +9X; =2

7. PemmuTh cucTeMy OAHOPOAHBIX YPaBHEHUI
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KOMIETEHIIUU

[Tnaaupyemblie pe3ynbTaThl
oOydeHus

OueHoYHbIE CpEeACTBA

2%, +X, +X; =0
9X; =X, =X =0
X; —3X, —3X; =0
BekTopHas anredpa
JlaHbl KOOpAMHATBI BEPUIIMH nupamuiasl AAAA 1 A (1; 3; 6), A, (2; 2;1), A (—1; 0;1), A, (—4; 6; —3).
Haiitu:
1) anuny pebpa AA, ;
2) yron mexay peopamu AA, u AA, ;
3) wiomans rpaHu AAA;;
4) 00beM MUPAMHUIBI.
Anaauntudeckas reomerpusi. Kpusbie 2-ro nopsigka
8. B kakoii Touke npsmMas, npoxozsias yepe3 Touku A(3,-2) u B(-1,2), nepecekaer och Oy.

9. Haiitu paccrosiaue Mex 1y npsaMbiMu 4x-3y-7=0 u 4x-3y+3=0.
10. Hamwmcarb KaHOHWYECKHE M MapaMeTPUUYECKUE YPaBHEHHs MPSIMOM, poxXoasiei yepe3 Touku M(2,1,-
1) u K(3,3,-1).
11. TIposectu npsimyro depe3 Touky A(2,0,-1) neprneHauKyIsIpHO MI0CKoCcTH 3x+4y-2+4=0.
12. TIpoectu muockocTh depe3 Touky A(2,0,-1) mapamrensHo mnockoctu 3x+4y-z+4=0.
13. IIposectu mnockocts uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
14. Jloxa3aTbh, 4TO MpsIMbIE B3AaUMHO TIEPICHIUKYIISPHBI:
5. zzy_—zzz i {3x+y—52+1:0,
1 -2 3 2X+3y—-8z+3=0.
16. [lokasatb, 4TO MpsIMbIE MapasuIeIbHbIL:
x+2_y-1_z {x+y—z:0
3 -2 1 X—-y-52-8=0
18. Ompenenuts THI U MOCTPOUTH JTMHUIO:
19. x*-9y® +2x+18y+73=0
20. 2x* +3y* —4x+6y—-7=0
21. y?—4x-2y-3=0
~ 3x-3
 2x+5

17.

22.
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oOydeHus
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BBenenne B MaTeMaTUUECKUN aHaAIN3

23.

24.

25.
26.

27.
28.
29.

30.
31.

32.
33.

34.
35.
36.
37.

38.
39.

Haiitu npenensr GyHKImii:
' 2x° +x2 45 y x*=38x—-2 . Vx+1-2 . 1-cosdx
o 3x* —x+1 - el X?—x=2 . ¥ x=2-1. 20 2X-1gx

x—1)' 1., In(l+2x)
JELX(VX +1-x) Xw12X+L]_@3@—4xﬁx7_wg—g§jz‘

HccnenoBats Ha HeﬂpepHBHOCTL, HaWTH TOYKH Pa3pbIBa, CACIATH YEPTEK:
X+4, x<-1

Y= X2 +2, —1<x<1,

y:4§? 2X, x>1.

Huddepennnanpaoe ncunciaeHne GyHKIUU OJHON TTepEMEHHOM
Haiitu npon3BoaHbie PyHKIIMIA:
y 2x+1+ ctg
. =il 5 5
y:€mmx+J§sm23x; x> ;y:%4x+®JF;y2—x3+HWx=O_
Haiitu nuddepennman pynxnuu:
X .
y =Intgy o Farcsin * 5x

HaﬁTH HpOI/I3BOI[HBIe HepBOFO nu BTOpOFO HOpHI[KOB:
{x=amﬂnt

=In@-t?).

2_AX+6

Haiitu YPpaBHCHUS KaCATCIIbHBIX K napa6one y=Xx B TOYKaX, OpANHATBI KOTOPLIX PaBHLL 3.

. = 2X+6-3/(x+3)? —4 —
HaI/ITI/I HaH60anee N HAMMCHBIIICC 3HAUYCHUA (byHKHHH y ( ) Ha 0Tpe31<e [ 4’ 2]
Haiitu unTepBaibl Bo3pactaHus, yObIBaHUS, SKCTPEMYM () YHKIHH

2x?
X +3

y:

Haiitu acumnrots! rpaduka GyHkuun
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X3

y =
4. = X +1,
41. HaiiTy uHTEpBaJIBI BHITYKIOCTH, TOYKHU Nepernda rpaduka GyHkmm
42, y=x-e"
43. DYHKIIUU HECKOJBKHUX MEPEMEHHBIX
_In(x*y)
44. Haiitu u TOCTPOUTH 00IACTh onpeaeneHuss QyHKIUU Vy=Xx
Z = X-arcty y 5
45. HaiiTi 4acTHBIC TIPOU3BOIHBIC (PYHKIIUU 1+Xx

w2y 2 _ el
46. Haiiti pomsBoxuyio cioxroit ¢pynxmun 2~ X Y Y X ppe X=UCOSV. y=usinv,
oz oz

P z 2 H _
47. Haiitu mpou3BOIHBIC X y Oy HESIBHOW (DYHKIIUN " —X"ySIn xXyz —O_
— 2
48. Haiiti skcTpeMyM QYHKIHMH JBYX MEPEMEHHBIX ~ — 4X—y)—x"-y*

WuTerpanbHOe HcuMcaeHne GyHKIUN
49.  Haiitu HeomnpeieIeHHbIE HHTETPAITBI

jx2+5x_&+2dx _ R I 5x —2
) 2 6) J.sm(3x+1)dx’B) Ism xe dx’r) 2 +4%x+5
3x—-4 X—3
X : : X—ld ——dx
1 [x2 _6x+13 o) jxsm(Zx)dx’)K) _[xarcsm xdx,3) Ixa 1 X ) I(Xz —4)? |
j cosx +1 dx - , o _[ x+2
k) SINX+C0SX—2 .[sm 2XCO0S 2xdx’H) _[cos Xsin xdx \/—+1
| 2 X
I X Z 1dx f—dﬁf X
) X ,p) € +1

50. Haiitu onpeenéHHbIe MHTETPAITBI:
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1 3 e
X+ X

J4 dx _[x“lnxdx
X" +5

,B) © ,T) ,

rl2
J'\/sin X €O0S xdx

j- dx
a) 0 .6) 1 X(Inx+1)

7l dX j. X4dx
0 z.). cos X(1+ cos x) o 0 (8—x?)°

51. Haiitu HecoOCTBEHHBIC HHTETPAJIBI:

2 2 2
X .6) = X" +4x+10 B) X =3X+2

2

T dx T dx T dx

NEN I

52. Haiith momaap o0JiacTH, 3aJaHHOW JIMHUSMH B JIGKAPTOBOM  CHUCTEME  KOOPIMHAT:
y=x>-1,y=2x+2

53. HaiiTu anuny KpuBOii, 3a1aHHOIN YpaBHEHUSIMU:

54. a) y:Inx,\/§£x£\/E,
4(2cost — cos 2t)

{4(25int —sin2t) '

0)

— y3 —
55. Haiitu 00BEM Tena 06pa30BaHHOTO BpallleHUEM 00J1acTH y=x,Yy= Vx BOKpyr ocu OX .
56. HaiiTn KpWBOJIMHEWHbIE WHTETPANbl MO KPHUBBIM L, 3aJaHHBIM B JEKAPTOBBIX WM MOJSPHBIX
KOOPJMHATAX:

_[ydl,L:y=x3,03xsl jzdl,L:x=tcost,y=tsint,z=t,0£t§2

a) L ,0) L ,
I x*+y%dl,L:r=acosg, 0<x<1
B) L

Hurerpaisl no ¢gurype
57. Haiitu JIBOMHOMN MHTErpall o o0nactu D, OTpaHUYEHHOU JIMHUSMMU:

ﬂ(x—Zy)dxdy, D:x=0,y=2x*x+y=3
D

4 X

j dx j f(x, y)dy
58. H3MeHHTH NOPSIIOK HHTETPUpOBAHUS: 2 1/X .
DJIeMeHThI TeopuHu (PyHKIHMH KOMILJIEKCHOTO ITEPEeMEHHOI0
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59. HaiiTu Bce KOMILIEKCHBIE YHCIA, YAOBIETBOPSIOIINE 3aJaHHbIM ycnoBusaM z2 —z° = 72 . Haiinennsle
Yrclia 3anucaTh B TPUTOHOMETPUYECKON U MOKa3aTeNbHOM popmax.

: S o
60. Beruucnuth 3HaueHus ¢pynkuuid: cosi, In(3+4i),e 2, arcsin i .

OO0bIkHOBeHHbIE AU} PepeHIHATbLHbIE YPABHEHUSA
1. Haiitu oOmuii mHTETrpan uiau odmiee penieHue audGepeHnaIbHOT0 YpaBHEHUS MepBOro mopsijka (B
npuMepax r), 1) pemuTs 3agady Komm):

/= X% +2xy —5y?
2) V4= X2y +xy? +X=0 g 20xdx—3ydy=3x2ydy—5xy2dx’ B) 2x% —6xy

{y’—ycosx=sin2x {xy'+y:xy
y0=-1 "~ y® =1

)—dx—xy+1dy=0.

2. Haiitu o61ee pemienue nuddepeHuaibHoro ypaBHEHHS:
2) y"xInx=y" 5) @+ x?)y" +2xy’ =12x*

y' = Zsin3 y oSy

yh==,y@®=1
3. Haiitu pemenue 3anaun Korm:
4. Haiitu oOuiee pemieHue I(I/Iq)(i)epeHuHaﬂbHoro ypaBHeHI/ISI (B mpuMepe 1) pemuTs 3anavdy Komm):
a) y'" —4y" +5y' =6x* +2x-5 6) y'" +2y" -3y’ = (8x +6)e*
B) y"' —4y' + 4y = e**(cos X + 3sin X) r) y'" — 64y’ =128c0s8x — 64e>
y"+y=1/sinx
y(z12)=1,y'(n12)=nl2
Pannl
; n+n-2

1. Jloka3zaTh CXOAMMOCTb U HAUTU CYMMY psijia
2. HWccnenoBaTh Ha CXOJUMOCTb PSIIbL:

= sin? nv/n - 1 1 = nl(2n +1)! 4 (3n—2j2”
a)nz—ll n\/ﬁ 6);\/—5"‘(\/—} B)nzll (3n)! 1) nZ:l:n in+1

b
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3. UccnenoBath psiibl HA a6con10THy}o U YCIOBHYIO CXOJMMOCTb:
Zsm nvn 2 (=1 Z( 1" (2n +1)

a) Jn ,6) nt nin(n+1) ,B) 3n+2

i &

4. Haiitu cymmy psga "= 4"(2n+1) ¢ ToyHocTthio 10 0.001.

5. HaiiTi 00J1acTh CXOAMMOCTH CTEIIEHHOTO psija:

Z( D"2"(x+D)" & A" (x—=3)7 i(—l)”(x+2)2“*l

a) ™ 3n+2 ,6) 1 Van+l gy e n’

6. Berancauts uHTerpan ¢ Tounoctsio 10 0.001:
0.5 0.2

jsm(25x2)dx

J-\/1+X 6) 0

DJIeMeHThI TAPMOHNYECKOro anaausa. Paaslr @ypobe

Z 1 (3n +1)1/In(n +5)

1. Pasnoxuts B psig Oypbe (YHKIHIO, MEPHOINUECKYIO C TIEPHOIOM 27 | 3a[aHHYIO Ha OTPE3Ke [-7.7]
X+7m,—7<Xx<0
f(x) =
. 7, 0<x<r«
dbopmyoit :
2. Pasnoxuts B psix Pypre DYHKIHIO, MEPHOIUYECKYIO C MEepHOIOM 4, 3amaHHYIO0 HA OTpeE3Ke [-2.2]

2 -2<x<0
X, 0<x<2

F(x) = {X
dbopmynoit

Cayuaiinble coObITHSI

3ananue 1.

OnbIT — W3BJICYCHUE JETAIH W3 SIIWKA, B KOTOPOM HAaXOJIATCS M3aeiusi Tpex copTtoB. CoOwiThs: A —
«W3BJIEUEHA JETalb MEPBOro copTay; B — «u3BieueHa Aeranb BTOPOro coprtay; C — «u3BjIeUeHa JeTalb

TpeThero copray. Uto nmpeactaBisiior coO00H COOBITHS A+B A+C AC AB+C»
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3amanue 2.

["apaepoOmuiia Beijajia OJJHOBPEMEHHO HOMEPKH YETBIPEM JIHIaM, CAABIIMM B TapAepo0 CBOW IUISIIHL.
[Tocne aToro ona mepemyTana Bce LUIANBI M MOBecHIa UX Hayraja. HallTm BeposSTHOCTH ClEqyIOIIUX
COOBITHH:

A — «kaxa0My U3 YeThIpeX JIUI] rapepoOInIia BEIIACT €r0 COOCTBEHHYIO LUIAILYY;

B — «poBHO Tpu nHIIa MOTYYaT CBOM MUISIIBIY,

C — «poBHO J1Ba JIMIIA [TOJIY4aT CBOM LUISIBI».

3ananue 3.

BepostHocTh monaganus B 1enb npu oaHoM BeicTpene paBHa 0,001. Haiitu BeposTHOCTH momanaHusi B
1eJb ABYX U OoJiee mysib, €CII Ynuciio BeicTpenoB paBHo 5000.

3ananue 4.

BeposSTHOCTh W3TrOTOBICHHS W3JENHsI, OTBEYAIONICTO CTAHIAPTY MPU JaHHOW TexHojoruu pasHa 0,8.
Haiiti BepositTHOCTB Toro, uto 13 200 u3nenuii crangapTHEIME OyayT: a) poBHO 150, 6) ot 140 mo 155, B)
He MeHble 165.

3aganue 5.
Tpu aBTOMOOWIISI HATIPaBJIEHBI HA MEPEBO3KY Ipy3a. BeposITHOCTh UCIIPABHOTO COCTOSHUS TIEPBOTO U3 HUX
paBua 0,7, Broporo — 0,8, Tperbero — 0,5. HaiiTu BEpOSATHOCTH TOTO, YTO POBHO JBa aBTOMOOWJIS

MIPUTOJIHBI K DKCILTyaTalluH.
Cayuaiinble BeJTHYUHbI

3aganue 1.

HesaBucuMeble ONBITHI MPOAOIIKAIOTCA 10 MEPBOTO MOJOKUTEIBHOIO UCX0/1a, IIOCIIE Yer0 IPEKPaIaroTCs.
Haiitn psa pacnpenesieHuss 4ucia ONBITOB, €CIIM BEPOSITHOCTH IOJOKHUTEIBHOTO MCXOJA MPHU KaXKIOM
onbITe paBHa 0.6.

3aganue 2

3aman psia pacnpenesieHus ciiydaiiHoi BennuuHbl X. Haiitm mMarematnueckoe OXXHIaHHE, TUCIIEPCUI0 U
CpeHee KBaApaTUIeCKOe OTKIOHEHUE. IToCcTponTh (hyHKIMIO pacpenencHus.

X 4 6 10 12
P 0.3 0.2 0.2 0.3
3aganue 3.

Jis HenmpepbIBHOW Ciy4ailHOW BENUYMHBI 3a/laHa (YHKLUS paclpeaesieHus F(X). Tpebyercsa HalTH
IJIOTHOCTb  PaCIpeeIICHUs f(X), MaTeMaTUYeCKOe OXKUJAHUE, TUCIEPCUI0, CpeqHEee KBagpaTHUECKOe

OTKJIOHEHHE. BBIUHCINTD BEPOATHOCTH TOIO, 4YTO OTKJIOHEHHE CIy4YailHOW BEJIWYUHBI OT €€
MaTeMaTHYeCKOTo OXKuAaHus Oyner He OoJiee CpeJHero KBajapaTuueckoro otkioHeHus. [loctpouts rpadux
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KOMIICTCHIIUN 06yquHﬂ
GyHKIHA.
0 ., x<0
1 V2
F(x) =4=-(1-cos2x) , 0<x<>
2 2
1 ! V4
X>—
2
3aganue 4.
Jlnsi HenpepbIBHOM CIydaiflHOW BENMYUHBI 33[aHa IUIOTHOCTh pacrpeaencHus f (X) TpeOyercs HaiiT
napamMeTp a, (QYHKOUIO  pacmpeneseHus F(X), MaTeMaTU4ecKoe  OXKUJIAHHWe, JUCIIEPCHIO,
CpE/IHEKBAIPATUUECKOE OTKIOHEHHE.
0 , Xx<0
ax’ , 0<x<2
f(x)= 2
a-(4-x) ,2<x<4
0 , X>4
Bnaners ITpakTnyeckumMu  yMeHMAMH U | IIpumepnvle npukiaonsle 3a0a4u u 3a0aHus

HaBbIKaMU IMIPUMCHCHU A

OCHOBHBIX METOJIOB
UCCIICIOBAaHMSI MAaTEMaTHKH B
npodeccuoHaNbHOM obnactu,
NPaKTUYECKUMH ~ YMCHHSIMH |
HaBBIKAMHU MX

BO3MO>KHOT'O
MEXIUCIUTUTHHAPHOTO
MIPUMCHCHHUS.

Bnagenwue criocobamu
COBEPIIICHCTBOBAHHUS

npo(ecCHOHANBHBIX 3HAHUH U
YMEHHI TyTEM HCIOJIb30BaHUA
BO3MOKHOCTEN

33}13‘-[3 1. 3aBHCHUMOCTH IIyTU OT BPEMCHU IIpU HpHMOHHHCﬁHOM ABUKCHUU TOYKHU 3a4aCTCA YPABHCHUCM

1
s=-t>+2t> -3, e S — nyrtb BM, a t — BpeMs B c. BeUHCIHTE €€ CKOPOCTh M YCKOPEHHE B MOMEHT

BpeMeHH t =4cC.

3aganue 2. CocTaBbTe AJITOPUTM PELICHUS JTMHEWHOTO OJHOPOAHOrO MuddepeHIaTbHOr0 ypaBHEHUS C
NOCTOSIHHBIMHU K03 purimenTamu.

3aganme 3. YTo 3HAUUT OLIEHUTH IeHEpalibHbIe TapameTpsl 1o BbiOopke? Chopmynupyiite onpeneneHue
ToueyHOU oueHku. OmnpenenuTe CMEIIEHHble U HecMelleHHble, 3G deKkTuBHbIe U HEIPPEKTUBHBIE,
COCTOSITEJIBHBIE U HECOCTOSTENBHBIE OLIEHKH F€HEPAIbHBIX NTapamMeTpoB. [IponsurocTpupyiite onpeneneHus
FeOMETPUUYECKU. 3alUIIUTE pacdeTHbIE (OPMYJIIBI ISl CTPYIIIMPOBAHHBIX U HE CIPYNIUPOBAHHBIX JAHHBIX:

BbIOOpOYHOTrO cpenHero X (yKakuTe ero BepOSTHOCTHBIM CMbICH); BbIOOpouHOW nucnepcun Dgp. Kak




CTpyKTypHBIH

[Inanupyemsblie pe3ysbTaThl

JIIEMEHT OueHoYHbIE CpEeACTBA
oOydeHus
KOMIICTCHIIUN
MH(OPMAaLIMOHHON Cpe/Ib OLICHUTh MaTeMaTHYeCKOe OKUJaHHE MO BHIOOPOYHOI cpeanei? OLeHuTe AUCIEPCHIO TI0 UCIIPAaBICHHOMN
mucriepcud. KakuMu SIBISIFOTCS. TOYEUHBIE OICHKH MAaTEMaTHYECKOTO OXHJIAHHS, TUCIEPCHH M CPEIHEro
KBQIpaTUYHOTO OTKJIOHEHHS: CMEIICHHBIMU WM HeT, J(PQEKTUBHBIMH WIH HEIDPEKTUBHBIMU,
COCTOATEIBHBIMH WJIM HECOCTOSTEILHBIMU?
CTpyKTypHBI
1 DJIEMEHT [Tnanupyemble pe3yabTaThl
OneHouyHblE CpPEeACTBA
KOMIIETEHIIH oOyueHus
"

OIIK-2 - ¢cnocoOHOCTHIO BHIAABJIATH €CTECTBEHH

OHAYYHYIO CYIIHOCTH MP00JieM, BOSHHKAKIIUX B X0/1e MPodecCHoHATbHOI 1esiTeJIbHOCTH,

NPHUBJIEKATH JJs UX pelieHUus1 GU3NKO-MaTeMATHYECKHUIl annapart

3HaTh YwuciaeHHBIE METOALI HE TOJBKO TeopeTnueckue BOpOCkI
Ha YpOBHE BOCIPOU3BEACHUS U 1. HaubGonpinee u HauMeHblliee 3Ha4eHHs (YHKIMH JABYX MEPEMEHHBIX B OTrPAaHUYCHHOMN
o0BsicHeHUs1 WHPOpPMALIUU, HO H 3aMKHYTOH 00JacTu.
WHTEJUIEKTYaJIbHbIE HaBBIKU 2 IlpwioxeHus onpeneeHHOT0 HHTErpaga B TeOMETpUH, QU3HKE, MEXaHHUKE.
MIPUMEHEHUS 3HAHUM IS 3 3amaun, TPHBOIANIME K KPAaTHBIM W KPUBOJMHEHHBIM HMHTETpajaM. BbIUMCICHHE MacChl
pemieHuss mpoOieM U 3anad, HEOJHOPOJIHOIO TeJA, LIEHTPa Macc, MOMEHTAa UHEPLIUH.
HaXO0XKICHUS YHUKaJIbHBIX 4 TlpumeHeHUE CTENEHHBIX PSAIOB B TPUOIMIKEHHBIX BHIYUCICHHSIX.
OTBETOB K npobieMawm, 5 UwucneHHbIe METO/IbI PEIICHUS alreOpandecKuxX U TPAHCUEHICHTHBIX YPaBHEHUH.
BBIXOJSAIIMM 32 PAMKH OJHOH 6 UwucrneHHbIe METOBI pelIeHUs TUPPEPCHIINATBHBIX YPABHCHHIMA
IUCUUIUIMHEL, a Takke A 7
OILICHKH i BBIHECCHUS 8 [Ilpeamer MaTeMaTHYeCKOH CTAaTUCTUKW. [ eHepanbHash COBOKYIIHOCTH M BBIOOpKA.
KPUTHYECKUX CYXKIACHUM. Bapuarnuonnstii psj. [onuron. ['mcrorpamma. Omnupudeckas GyHKIHS pacpeeIeHuUs].
9 CrarucTHuecKkue OIEHKH MTapaMeTPOB pacipe/eICHUs TeHePaTbHOW COBOKYITHOCTH.
10 Craructuyeckas npoBepka runotes3. Kpurepuii cornacus. Kpurtepuii [Tupcona.
11 KoppensuuoHHbI aHanmu3. OMnupudeckuil ko3pduiuent koppensuuu. HaxoxneHue
ypaBHEHUS JUHEWHON pErpecCu METOJIOM HAMMEHBIINX KBAJpPaTOB.
Yy Brinendars 3HAHU KaKHuXx X2
M HOHSTHI Tpeoyeres At 1 TIIpoBectu momHOE UccIeNOBAaHUE PYHKIIMHA U IOCTPOUTH Tpaduk B 1-x?
© PELICHITT TEX M WHDIX 33/, 2 HEIZTI/I IUIo@aas  00JacTh 3ZH aHHOU JII/IIfI/ISIMI/I pB eKa TOBOI71l CUCTEME€ KOOpJMHAT:
T OOBSACHATH U CTPOUTH TUIIUYHBIE ) fman ’ a jiekap pa )
b MOJIEITN y4eOHBIX y=x"-1,y=2x+2 .
MaTEMaTUYECKUX u| 3 Halit mmHY KpUBOM, 3aJaHHOW YpaBHECHUSMMU:




CTpyKTypHBI
W DJIEMEHT

KOMIICTCHIIU
n

[Tnarupyemblie pe3ynbTaThl
oOydeHus

O1eHOYHEIE Cpe€acTBa

MCXKINCHUIUIMHAPHBIX 3a/1a4.

4 a) y=|nx,\/§£x£\/ﬁ
4(2cost — cos 2t)
4(2sint—sin2t) '

6)

— y3 —
5 Haiitu 00b€M Tena, 00pa30BaHHOTO BpallleHuEeM 00J1acTH y=x.Yy= Vx BOKpyT ocu OX .
6 HaiitTu KpuBOJHMHEHHBIE MHTETpajbl MO KPUBBIM L, 3aJaHHBIM B JEKAapPTOBBIX WM MOJSPHBIX
KOOpAMHATAaX:

IydI,L:y=x3,03x§1 _[zdl,L:x=tcost,y=tsint,z=t,0st32

a) ,0) L :
Iw/xz +y?dl,L:r=acosp, 0<x<1
B) L :
7 Haiitu JBOMHOM HWHTErpa o obnactu D, OTpaHUYCHHOM JIUHUSMH:

”(X—Zy)dxdy, D:x=0,y=2x*,x+y=3

D

J.dx j f(x, y)dy

8 HM3MeHuTh NOpSAIOK HHTETPUPOBAHUS: 2 /X

1 y
j ydy I dx

9 IlepeiiTu K NOMSPHBIM KOOPAUHATAM U BBIYUCIIUTS: 0 1y1-y?

10

Boruucnuts unTerpan ¢ rouHoctsio g0 0.001:

fo fane
sin(25x°)dx
a) 0 % 1+ X4 6) 0
11 Haiitn npubmmkénno perrenne 3amaun Komw B Buae orpeska psima Teiinopa mo cremeHsm X ¢
yn — X2 + y2
y(0)=0,y(0)=1

YeThIpbMS HEHYJIEBBIMU K03 purimenramu: {

MaremaTnueckasi CTATHCTHKA




CTpyKTypHBI
W DJIEMEHT

KOMIICTCHIIU
n

[Tnarupyemblie pe3ynbTaThl
oOydeHus

O1eHOYHEIE Cpe€acTBa

JlaHbl BEIOOPOYHBIE COBOKYITHOCTH JJISl IBYX CIy4alHBIX BEIMUYUH (U3MEpsAEMbIX MPU3HAKOB) X U Y :

X Y X Y X Y X Y X Y

23.1 54.2 22.5 52.1 31.8 56.0 18.6 48.1 275 60.1

25.2 57.5 27.8 54.1 34.7 59.0 20.3 49.9 24.0 57.0

18.3 49.9 23.3 54.0 34.5 59.9 26.5 54.9 29.1 61.9

35.9 67.9 22.9 51.9 27.5 54.2 27.1 55.6 31.2 62.6

26.2 55.8 26.1 58.8 25.7 53.8 29.0 56.9 34.2 64.2

26.9 4.7 21.2 53.2 24.6 54.7 26.0 54.2 32.8 63.9

30.4 60.4 27.2 58.6 29.8 57.9 25.0 53.1 26.0 59.9

25.9 53.2 23.4 55.9 29.7 54.9 28.9 56.4 34.1 66.2

32.8 60.9 29.8 60.1 27.1 53.7 28.6 55.3 27.0 54.1

26.7 51.0 34.1 63.1 28.2 56.8 27.6 53.0 25.7 53.2

19.7 47.2 32.6 60.8 24.6 51.7 26.5 54.1 25.8 51.7

24.6 54.9 33.9 62.1 25.8 52.0 26.6 53.8 24.6 51.0

31.7 59.0 31.6 56.2 33.4 59.3 28.1 56.9 26.7 52.8

29.7 54.1 26.5 52.6 24.3 52.8 28.2 56.8 25.0 54.1

28.5 53.0 24.6 51.8 29.9 58.2 29.3 58.4 34.1 66.1

25.3 4.7 24.7 4.1 34.1 66.3 28.0 57.8 27.9 54.2

28.7 55.9 26.8 55.6 35.1 66.7 27.1 55.3 26.8 53.1

27.6 58.1 28.9 57.8 30.9 61.0 29.0 58.9 26.0 53.8

27.4 59.2 18.9 49.0 30.7 62.0 26.1 56.3 24.1 51.8

20.6 51.0 19.7 50.2 31.2 61.9 25.5 53.8 23.1 50.0

1. TlpoBectu rpynnupoBaHue AaHHBIX. [IoCTPOUTH KOPPENAIIMOHHOE M0JIE U KOPPEISALMOHHYIO TaOIHUILy.
[loctpouth sMnupHYeckue pacrmpeneneHuss coctapiusitommx X u Y . Haiitu aGcomoTHele H
OTHOCHUTEINIbHBIE YacTOThl M HAKOIUIEHHBIE 4YacTOThl. HauepTuTh NOJUIOH M THUCTOIpaMMy 4YacTOT M
HaKOIUICHHBIX YacTOT.

2. Haiitu BeIOOpOYHBIE M WCHpPABICHHBIE OLEHKH MapaMeTpoOB pacmpeaeieHus (cpenHee, AUCHEpPCHs,
cpeqHee KBaJpaTUYHOE OTKIIOHEHHE, aCUMMETPUs, IKCIECC, MO/Ia, MeAnaHa, KOd(Q(UIIMEHT Bapualum).

3. IIpoBecTH cTaTHCTHYECKYIO MPOBEPKY CTATUCTUYECKOM TUIOTE3bl O HOPMAJIbHOM pacHpeaeiIeHUU
M3MEPSIeMOro TpHU3HAKa M0 CIEAYIOUIMM KPUTEpUSM: a) CpeJHEMY KBaJIpaTUYHOMY OTKJIOHEHHIO, 0)




CTpyKTypHBI

M 2JIEMEHT [Limanupyemblie pe3ysibTaThbl
OneHOYHbIE CpEeACTBA
KOMITETECHIIN oOydeHus
u
pasmaxy BapbHpPOBaHMsI, B) TIOKA3aTEIsIM MUCIIPABIEHHBIX aCHMMETPHHU M JKcIlecca, T') kpureputo [Tupcona
2
y”~ (ypoBeHb 3HauuMocTH HpUHATH paBHbBIM 0.05). B ciyyae npuHATHA TUIIOTE3Bl O HOPMAIbHOCTH
pacnpenesneHls HaWTH JOBEPUTEIbHbIC HWHTEPBAIbI JJISI MATEMAaTHYECKOTO OXHUIAHUS U CPEIHEro
KBa/IpaTUYHOTO OTKJIOHEHHUS IIpH YpoBHE HanéxHocTu 0.95.
4. Haiitn u 3anmucaTh B KOPPEISALHMOHHYIO TaONHILy YCIOBHBIE cpemHue. Ha KoppelsmumoHHOM IToJie
MOCTPOUTHh JIMHUM perpeccud. HaiiTm wucnpaBieHHBI KOPPENSLUOHHBIE MOMEHT U KO3(PQHUIHEHT
koppensiud. [IpoBepuTh THIIOTE3y O HE3aBUCUMOCTH Npu3HAakoB X u Y (YpOBEHb 3HAYUMOCTH MPUHATH
paBabM 0.05). Paccunrtars ko3 unuentsr nuHeiinoi perpeccun (X Ha Y wmwmm Y Ha X).IIpoBeputh
3HAYUMOCTb ypaBHEHHS perpeccun. HaiiTu noBepuTenbHble HHTEPBAIBI U KOOPGHUIIUEHTOB KOPPEIALUN
Y JTUHENHOM perpeccud (rpu ypoBHe Hana&xHoctu 0.95).
Bnaners Brnanenue HaBBIKAMU u | IIpumepnovie npuxnaousvie 3a0auu u 3a0anus

METOAUKAMU 00001IeHHS . 1, 2
3agaua 1. 3aBUCMMOCTb MyTH OT BPEMEHH MpPH MPAMOJMHEHHOM JIBUKEHMM TOUKH 3a7aeTcs ypaBHenuem S = —{° +2t° —3,

pe3yabTaToOB perieHus,

AKCIEPUMEHTAIBHOU rae S — oyt BM, a { — Bpems B c. BeIUHCIHTE €€ CKOPOCTH M yCKOpeHHe B MoMeHT Bpemenn { = 4C .

IEATEILHOCTH. 3aganne 2. CoCTaBbTE QITOPUTM PEIICHHS JHHEHHOTO OJHOPOAHOTO MU(P(PEPEHIUATLHOTO YPABHCHHS C MOCTOSHHBIMH

Bnanenue criocobamy | KodbduienTanmi. 5 5
3aganme 3. UTO 3HAYNT OLEHHUTH IeHEpalbHBIC IMapaMeTphl mo BeIOOpKe? ChopMmymupyiite ompenercHHe TOYSTHOW OLEHKH.

OLICHUBAHHUSA  3HAYMNMOCTH |

o OHpeI[GJ'II/ITe CMCHICHHBIC U HCCMCIICHHEIC, 3(1)(1)CKTI/IBHBIG )5 HeQ(I)(bGKTI/IBHLIe, COCTOATCIIBHBIE U HECOCTOATCIIbHBIE OLICHKHN
HNPaKTHICCKOU HPUTOAHOCTH | repepanbHpiXx mapameTpoB. I[IPOMILTIOCTPHPYHTE ONpENENeHHs TIeOMETPHYECKH. 3alMIINTe pacueTHbIe (OPMYJIBI IS

MMOJIYYCHHBIX PE3YJIbTATOB.

CTPYNIIMPOBAHHBIX M HECTPYHIIMPOBAHHBIX NAHHBIX: BBIOOpOoYyHOro cpemHero X (YKOXKHTE €ro BEPOSTHOCTHEIH CMBICH);
BbIOOpOUHO# mucnepcun Dp. Kak omeHHTH MaTeMaTHUYecKoe OXKHIAHHE MO BBIOOpOYHOU cpemHeii? OIeHHTe TUCTIEPCHIO o
ucnpaBiieHHOW nucnepcud. Kakumu SBISIIOTCS TOYEYHBbIE OLEHKM MaTeMaTHYECKOrO OXKHAAaHUS, AUCIEPCUU U CPEIHETro
KBaJPaTUYHOTO OTKJIOHEHWS: CMEIICHHBIMH WIH HeT, 3()(OEeKTUBHBIMH wWin Hed())EKTUBHBIMU, COCTOSTECIBHBIMH HITH
HECOCTOSTSILHBEIMU ?

3agaua 4. JIng u3ydeHHs KOJMYECTBEHHOTO MpU3HAka X M3 TeHepalbHOW COBOKYMHOCTH M3BIeYeHa BBIOOpKaA Xivo o X,

o6bema [, umerolas 1aHHOE CTATHCTHYECKOE PacnpeiesIeHHE.
1). I[TocTpoiiTe MOTUTOH YaCTOT.
2). IlocTpoiitTe SMIMPHIECKYIO (PYHKITHIO pacrpeieIeHusl.
3). IlocTpoiiTe rTHCTOTpaMMy OTHOCHTEIIBHBIX YacTOT.

4). Haiigure BBIGOpOYHOE cpemHee X , BEIOOpOUHyI0 aucrepchio D, BEIGOpOUHOE CpeHee KBaApaTHYECKOE

2
OTKJIOHCHHEC Gg , HICIIPABJICHHYIO AUCIICPCUIO S" m HCHPABJICHHOC CPEAHEC KBAAPATUYCCKOC OTKIIOHECHHNE S.




CTpyKTypHBI

1 DJIEMEHT [Inanupyemsble pe3ysbTaThl
OneHouHsble cpeacTBa
KOMIIETCHIIU o0yueHus
u

5). Ilpu gaHHOM ypoBHE 3HauMMOCTH Ol mpoBephTe MO KpUTepuro IIMpcoHa runoresy o HOpMaIbHOM paclpeeIeHHH
Te€HEPaJIbHOW COBOKYITHOCTH.
6). B cnygae mnpuHATHA THUNOTE3bl O HOPMAJIBHOM pACIpENCICHUH HaWIWTE JOBEPHUTCIIBHBIC HHTEPBAIBl IS

MAaTEeMaTHUECKOTO OKMIAHNs (I M CPEIHEr0 KBaJPaTHIECKOro OTKIOHEHHs O TIpH JaHHOM ypoBHe HajnexHoctH Y =1— ot . (
Hpunsats ot = 0,01).

X. 9 13 17 21 25 29 33 37
I

n. 5 10 19 23 25 19 12 7




0) Ilopsaiok MpoBeAeHUsI MPOMEKYTOUHON ATTECTAIUM, OKA3ATe I U KPUTEPUU OLleHUBAHUS:

[IpomexxyTodHasi aTTecTalys MO TUCIHMIUIMHE «MareMaThka» BKIIOYAaeT TEOPETUYECKHE BOIPOCHI,
MO3BOJISIIOIINAE OICHUTh YPOBEHb YCBOCHHS OOYYAIOMIMMHUCS 3HAHWWA, W TPAKTUYCCKHE 3aJaHMs,
BBISIBIISIIONINE CTENEHh CHOPMUPOBAHHOCTH YMEHHH W BIaJIeHWH, NpoBoAuWTCs B (hopMe dSk3ameHa (2
cemectp) u B popme 3auera (1 u 3 cemectp).

DK3aMeH 10 JaHHOW JUCIHIUIMHE MPOBOAMTCS B YCTHOH (hopMe MO SK3aMEHAIIMOHHBIM OHIIeTaM,
KQKIBIA U3 KOTOPBIX BKIFOYAET 2 TEOPETUYSCKUX BOIMIPOCA U JIBA MPAKTUICCKHUX 3aaHUSI.

IToka3aTeu U KPUTEPUH OLleHUBAHUS IK3aMeHAa:

— Ha OICHKY «OTJHMYHO» — OOyJaroUIuiicsi IEMOHCTPUPYET BBICOKUH YPOBEHb C(HOPMHUPOBAHHOCTU
KOMIIETECHIMH, BCECTOPOHHEE, CHCTEMaTHYeCKOe U IIyOOKOe 3HAaHME Y4eOHOro Mmarepuania, CBOOOAHO
BBINIOJIHSIET TPAKTUYECKUE 3aJaHusi, CBOOOAHO ONEPHUPYET 3HAHMSAMH, YMECHHSAMH, HPUMEHSET HUX B
CUTYalUsX TMOBBIIICHHOM CII0KHOCTH.

— Ha OIEHKY «XOpOomIo» — OOy4aroluiicsi JEeMOHCTPUPYET CPEAHUI ypOBEHb C(HOPMUPOBAHHOCTH
KOMIICTEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS HE3HAYUTEIbHBIE OIMIMOKH,
HETOYHOCTH, 3aTPyIHEHHS NPH aHATUTUYECKUX ONepanusix, MEepeHoce 3HAHWH M yYMEHHH Ha HOBBHIC,
HECTaHAAPTHHIC CUTYAIHH.

— Ha OIICHKY «YJAOBJETBOPHUTEJbHO» — OOYYArOIIUICS JEMOHCTPUPYET IIOPOTOBBI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI: B XOJE€ KOHTPOJBHBIX MEPONPHUITHHA JOIMYCKAIOTCS OIIMOKH,
NpPOSIBIISICTCS.  OTCYTCTBHE OTHCNbHBIX 3HAHWH, YMEHHMH, HaBBIKOB, OOYyYalOUIMHCS HCIBITHIBACT
3HAYUTENbHbIC 3aTPYAHCHUS TPU ONEPUPOBAHUM 3HAHUSAMU M YMEHHSAMH NPU MX IEpEeHOCE Ha HOBBIC
CHUTYaIHH.

— Ha OLICHKY «HEeYyJ0BJIETBOPHTEJbHO»— OOyyarouuiicss AeMOHCTpupyeT 3HaHus He Oosee 20%
TEOPETHYECKOr0 MaTepualia, JIOMyCKaeT CYIIECTBEHHBIC OIIMOKHM, HE MOXET MOKa3aTh MHTEIICKTyaJIbHbIC
HaBBIKM PEHICHUS MPOCTHIX 337a4 WM HE MOXET IO0Ka3aTh 3HAHUS JJa)kKe Ha YPOBHE BOCIPOM3BEICHHS U
00bsICHEHUS! UH()OPMALIHH.

Iokazamenu u kpumepuu oyenueanua 3auema:

- JUTSL CAAa4M 3a4eTa o0ydJaromuiics mokaspiBaet chopmupoBanHocTh kommeTeHnuidt OINK-1 n OI1K-2,
1o paszenaMm 3-ro ceMecTpa, T.€. MOKa3blBaeT COOTBETCTBYIOIIME 3HAHMS (IO KpailHel mepe, Ha ypOBHE
BOCIPOU3BE/IEHUSI U 00BSICHEHUS MH(OPMALMK) U UHTEJUIEKTyalIbHbIE€ HaBBIKU PELIEHUS MPEJIOKEHHbBIX B
Tabnuie 1.7a) 3a1a4;

- 3a4eT He CAaH, €CIM Pe3yJIbTaT 00yUIEeHUS HE JOCTUTHYT, 0O yJaromuiics He MOXKeT I0Ka3aTh 3HAHUS
Ha YpOBHE BOCIIPOU3BE/IEHUS U 0ObSICHEHUS MH(POPMAIK, HE MOXKET MTOKa3aTh UHTEIUIEKTYalbHbI€ HAaBBIKH
pelIeHus IPOCThIX 3ahay.

Kpurepun ounenkm (B COOTBETCTBUM C (DOPMHPYEMBIMH KOMIIETEHIUSIMU U IUIAHUPYEMBIMU
pe3yabTaTaMHu 00ydeHus):

- Jand  clayd  3a4yeta OOYyYaroLIUICS TOKa3bIBae€T BBICOKUHM, CPEIHUN WM TOPOTOBBIM YPOBHU
copmupoBanHoctu kommereHuuu OIIK-1; T.e. cTyaeHT JODKEH TOKa3aTh 3HAHUS Ha YpOBHE
BOCIPOU3BE/IEHUS M 00bSICHEHNS MH(OPMaLlNU, HHTEJUIEKTYaJIbHbIE HABBIKY PEIICHUS 3a/1aY;
- 3aUeT He CJaH, €ClIM pe3yibTaT O0y4eHUs He JOCTUTHYT, OOy4aroIlMiicsi He MOXKET IOKa3aThb 3HAHUS Ha
YpOBHE BOCIIPOM3BEICHUS U OOBACHEHUS MHPOpPMAIMHM, HE MOXET MOKa3aThb MHTEIEKTyallbHbIe HAaBBIKU
pelIeHus IPOCTHIX 3a4au.

8. YueOHo-MeTOqHUECKOE M HH(OPMAIIMOHHOE 00ecTedeHe TUCIUTTHHBI (MOTYJIs)

a) OcHoBHas1 IUTEpPaTYpAa:

1. Hlumaues, B. C. Beicmias matemaruka : yueOnuk / B.C. [llunaueB. — Mocksa : UHOPA-M, 2019. —
479 c. — (Beicmiee obpa3zoBanue). — www.dx.doi.org/10.12737/5394. - ISBN 978-5-16-010072-2. - Tekcr :
anektponHbii. - URL: https://znanium.com/catalog/product/990716 (mata obpamenus: 13.10.2020). —
Pexxum nocrtymna: mo nogmucke.

2. 2. Maremaruka . yde0. mocobue / FO.M. Jlanmmos, JL.H. Xyp6euko, I''A. Hukonosa, H.B.

Huxonosa, C.H. Hypuesa ; nox pexn. JL.H. XKyp6enko, I'.A. Hukonosoii. — Mocksa : UHOPA-M, 2019. —



http://www.dx.doi.org/10.12737/5394.%20-%20ISBN%20978-5-16-010072-2
https://znanium.com/catalog/product/990716

496 c¢. — (Bricmiee oOpazoBanme: bakanaBpuar). - ISBN 978-5-16-010118-7. - Tekct : 3MEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/989799 (mara oOpamenus: 13.10.2020). — Pexum mocryma: 1o
MIOJIIUCKE.

0) JomosiHuTEIbHAS JIUTEpATypa:

1. Teopust BeposITHOCTEH M MaTeMaTHYeCKas CTaTUCTHKA: Y4yeOHoe nmocobue / buprokosa JI.I'., Boopux I'.1.,
MartseeB B.1., - 2-¢ u3na. - Mocksa :HUL] MTHDPA-M, 2017. - 289 c. (Briciiee oopa3oanue: bakanaBpuar)
ISBN 978-5-16-011793-5. - Tekcr : anekTponnsiit. - URL: https://znanium.com/catalog/product/370899
(mara obpamenus: 13.10.2020). — Pexxum ocTyma: mo moAmucke.

2. Martemarnka B mpuMepax ¥ 3aaadax : yueo. mocodue / O.M. Jlertsapesa, JI.H. XXypbenko, ' A.
Huxonosa, H.B. Hukonora, C.H. HypueBa. — Mocksa : UH®PA-M, 2019. — 372 c. — (Bsicmee
obpaszoBanue: bakamaspuar). - ISBN 978-5-16-011256-5. - Tekcr : anekTponHsrii. - URL:
https://znanium.com/catalog/product/989802 (mara ooparmmenus: 13.10.2020). — Pesxxum goctymna: mo
MIOJIIIUCKE.

3. ®uxtenronsll, I'. M. OCHOBBI MaTeMaTHYECKOTO aHAJIN3a : y4eOHUK : B 2 yacTsX / ['. M. OUXTEHTOIBII.
— 10-e u3n., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Yacts 2 — 2019. — 464 c¢. — ISBN 978-5-
8114-0191-8. — Tekcr : anekTpoHHBIH // JIaHb : 31eKTpoHHO-OMONMHMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/115730 (nara obparienus: 13.10.2020). — Pexxum ocTyma: i aBTOPH3.
M0JIb30BaTENEH.

4. Pxesckwii, C.B. Briciias marematuka : yueonuk / C.B. PxxeBckuii. - Mocksa : Uadpa-M ; Znanium.com,
2018. - 814 c. - (Bsicmiee obpazoBanue). - ISBN 978-5-16-107481-7 (online). - TekcT : 3IeKTPOHHBIIA. -
URL.: https://znanium.com/catalog/product/1014067

(mata obpamenus: 13.10.2020). — Pexxum gocTymna: 1o moJminucke.

5. [unages, B. C. 3amauynuk no BeICIICH MaTemMaTuke : yaeOHoe mocodue / B. C. llumaues. — 10-¢ u3s.,
crep. — Mocksa : THOPA-M, 2020. — 304 c. — (Beiciiee obpasosanue). - ISBN 978-5-16-010071-5. -
Tekcr : anextponusiit. - URL: https://znanium.com/catalog/product/1042456 (mxara obparieHus:
13.10.2020). — Peskum A0CTyMAa: 1O MOIIMTUCKE.

B) MeTOAMYeCKHe YKA3aHUS

1. AGpamoBa, M1.M. DnemMeHTbl BEKTOpHOW aireOpbl M aHAJUTUYECKONW reoMeTpuu: Meroaudeckue
yKa3zaHus Juist cTyieHToB | kypca Beex cnenuansHocTed. — MI'TY, 2008. — 16 c.

2. AxmanoBa, 3.C. Heomnpenenennsiit unrerpai: Terpans-koncnekt — MI'TY, 2008. — 23 c.

3. Baxpymesa, .A. Kpubie u moBepxHocTH 2 nopsiaka. [lomsipaas cucrema koopauHar. [Ipaktukym —
Marnuroropck: 'OV BIIO «MI'TY um. I''1. Hocosa», 2009. — 19 c.

4. T'opsiueBa, H.A. Teopus QpyHKUMII KOMIUIEKCHOIO MNEPEMEHHOTo: MeTroauuyeckue yKa3aHUs H
BapHaHThl MHIUBUYAIbHBIX 3aJaHUM Ul CTYIEHTOB BCEX crenuanbHocTed — Marnuroropek: 'OV BIIO
«MI'TY um. I''A. HocoBay, 2011. — 28 c.

5. I'paueBa, JI.A. OnpeneneHHbI HHTETPAT: METOUYECKUE YKAa3aHUs ISl CTYIEHTOB — MarHUTOTropeK:
I'OVY BIIO «MI'TY um. I''M. Hocosa», 2010 — 12 c.

6. I'paueBa, JI.A. DnemeHThI MHEHHON anreOpbl, BEKTOPHON aiareOpbl U aHATUTUYECKOH I'e€OMETpHH:
VYuebnoe nmocobue. - Marautoropck: I'OY BITO «MI'TY um. I'.11. Hocosay, 2010 — 63 c.

7. I'yruna E.M. JlaboparopHslii mpakTukyMm 1o cratuctuke ¢ npumenenueM EXCEL: Metoa. yka3. 1is
abopaTOPHBIX pabOT MO MareMaTHdeckou craructuke.- Marnutoropck: ['OY BIIO «MITY um. I'.H.
Hocogay, 2009 — 40 c.

8. M3ocoB A.B. TI'apmonmueckuit ananm3: Meromudeckne yKa3aHWs W BapHaHTBl 3aaHdAN IS
CaMOCTOSITENTbHON pabOThI M KOHTPOJIA 3HaHUH cTyaeHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObiTust U BeposiTHOCTh. YacTh 2: Meroa. yka3. - Marautoropck: 'OY BIIO
«MI'TY nm. I''11. HocoBay, 2010. — 25 c.

10. Masuenxo, E.I1. TlpomsBomnas n nmuddepenmman yakmun. [Ipaktiukym.- Marautoropck: ['OY
BIIO «<MI'TY um. I'1. Hocosa», 2010. — 38 c.

11. Masyenko E.I1. MccnenoBanue ¢yHkIuid u moctpoenue rpaduxos. [Ipaktukym. — MarHuToropck:
I'OY BIIO «MI'TY um. I''. Hocosa», 2011. — 20 c.

12. Capymkuna H.®. Kom6unaropuka. CobbiTue u BeposiTHOCTh. YacTs |: KomOunaTopuka. Anredpa

coOBITHIT: MeToJl. yKa3aHus 1Mo AUCHUIUIMHE «MaTeMaTikay Uit CTyIeHTOB | Kypca Bcex crenuanbHOCTEH.
-MI'TYVY, 2007. - 17 c.

r) DJIEKTPOHHbIE PecypchI:
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1. AxmanoBa, 3. C. HeonpeneneHHbII HHTETpal: OT TEOPHH K MPaKTUKE : yueOHoe mocobwue / 3. C.
Axmanosa ; MI'TY. - Marautoropck : MI'TV, 2015. - 1 anektpos. onrt. auck (CD-ROM). - 3ari. ¢ turyi.
skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.p
df&view=true (nara obpamienus: 23.10.2020). - MakpooObeKT. - TeKcT : 371eKTpOHHBIH. - CBeIcHHS
noctymHbl Takke Ha CD-ROM.

2. Anamutnyeckas reomerpus : npaktukyM / T. I'. Kysuna, O. C. Anapocenko, T. B. Mopo3zoga, O. B.
[Terpora; MI'TY. - Marautoropck, 2010. - 114 ¢. : un., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf
&view=true (mara obparenus: 23.10.2020). - MakpooOBeKT. - TEKCT : 27IeKTPOHHBIN. - IMeeTcs meyaTHbIi
aHaJIoT.

3. Anucumos, A. JI. Marpunibl. Onpenenutenu. CUCTEMBI IUHEHHBIX alITeOpanyecKuX ypaBHCHHH :
yaeOHoe mocobue / A. JI. Auucumos, T. A. bougapenko, I'. A. Kamenesa ; MI'TY. - MarHuToropck :
MI'TV, 2017. - 1 anekrpos. onrt. guck (CD-ROM). - 3ara. ¢ turyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.p
df&view=true (marta ooparenus: 23.10.2020). - MakpooObekT. - TekcT : a1ekTpoHHbIi. - ISBN 978-5-
9967-1000-3. - Ceenenns noctynHsl Takke Ha CD-ROM.

4. bonpapenko, T. A. UnterpanpHoe ucurcieHue GyHKIUU OJHOM MepeMeHHOM : yuebHoe nocobue /
T. A. bounapenko ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 anekrpoH. ont. auck (CD-ROM). - 3ari. ¢
TUTYI. 9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.p
df&view=true (mara ooparenus: 23.10.2020). - MakpooObeKT. - TekcT : a1ekTpoHHbIi. - ISBN 978-5-
59967-1001-0. - CBenenus nocrynusl Takxke Ha CD-ROM.

5. bynbruea, C. B. MaTtemartuka: npeensl U HEIPephIBHOCTh (YHKIIMH OAHON IEPEMEHHOM.
[Tpaktukym : yuebnoe nocodue / C. B. bynbruea ; MI'TY. - Marauroropck : MI'TY, 2017. - 1 sanektpoH.
onT. auck (CD-ROM). - 3aru. ¢ turyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.p
df&view=true (mara oopamenus: 23.10.2020). - MakpooObekT. - Tekct : anekrponHsiit. - ISBN 978-5-
59967-1002-7. - Cenenus goctynHbl Takke Ha CD-ROM.

6. brikoa, M. B. [luddepennmansupie ypaBHeHUs : yueObHoe nmocodue / M. B. brikoBa, H. A. KBacosa,
H. . Kumaiikuna. - Marautoropek : MI'TVY, 2012. - 1 sanektpos. ont. auck (CD-ROM). - 3ari. ¢ turyi.
skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1045.p
df&view=true (nara oopamenus: 23.10.2020). - MakpooOBeKT. - TeKcT : 371eKTpOHHBIH. - CBeICHHS
noctymabl Takke Ha CD-ROM.

7. NU3ocoBa, JI. A. OCHOBBI MaTeMaTH4ecKoro aHaiusa : yaeonoe nocodue. Y. 1. uddepennuansroe
ucuucienue GyHkiuu ogHoi nepemennoi / JI. A. M3ocosa, JI. A. I'paueBa ; MI'TVY. - Marautoropck :
MI'TYVY, 2015. - 1 sanekrpos. ont. quck (CD-ROM). - 3arn. ¢ tury:. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400.p
df&view=true (nara oopamienus: 23.10.2020). - MakpooOBeKT. - TeKcT : 37eKTpOHHBIH. - CBeIcHHS
noctymHbl Takke Ha CD-ROM.

8. Koporenxkas, B. A. ®yHKuMu HECKOIBKUX MEPEMEHHBIX : yueOHoe nocobue / B. A. Koporerkas, 1O.
A. U3BekoB ; MI'TY. - Maruutoropck : MI'TV, 2015. - 1 anektpos. ont. guck (CD-ROM). - 3ara. ¢ turyi.
skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.p
df&view=true (nara oopamienus: 23.10.2020). - MakpooOBeKT. - TeKcT : 37eKTpOHHBIH. - CBeIcHHS
noctymHbl Takxke Ha CD-ROM.

9. Teopus BeposATHOCTEH M MaTeMaTHYeCKasi CTATUCTUKA: DJIEKTPOHHOE ydeOHOe MocoOre U MPaKTUKYM
¢ maboparopaeiMu pabotamu / A. B. M3ocos, JI. A. U3ocoBa, JI. A. I'paueBa, E. M. I'yruna. -
Maruutoropek : MI'TVY, 2013. - 1 anextpon. ont. nuck (CD-ROM). - 3arn. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf
&view=true (mara ooparenus: 23.10.2020). - MakpooObeKT. - TeKCT : 371eKTPOHHBIN. - CBeCHHS
noctymabl Takke Ha CD-ROM.
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I') IlporpammHoe o0ecnieyeHue

Haunmenosanue 110 Ne norosopa Cpok nelicTBUS TULIEH3UU
MS Windows 7

Professional (mns  |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |\, 135 o7 17.09.2007 GeccpouHo
Professional

FAR Manager CBoboxHO pactpoctpansemoe [10 OeccpouHo

7Zip ;FSGOHHO pacnpocTpaHseMoe GecepouHo

Ipodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALNMOHHBIE CIIPABOYHbIE CHCTEMbI

Hassanue xkypca

CcrlUika

SHGKTpOHHa}I 621321 MNEPpUOANICCKUX I/IS,Z[aHI/Iﬁ
East View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HanwmonannHast nH(pOpMaIMOHHO-
aHAJIMTHYECKas cucTeMa — POCCHMCKHMI MHACKC
Hay4yHoro nutuposanus (PYHII)

URL: https://elibrary.ru/project _risc.asp

IMouckosas cuctema Akanemust Google (Google
Scholar)

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

Nudopmanmonnas cucrema - EamHOEe OKHO URL: htto://window.edu.ru/

JIOCTYTIa K MHPOPMAIIMOHHBIM pecypcam

denepanbHOE TOCYAapCTBEHHOE ONODKETHOE

yUpeKICHUE «DenepanbHBII uacruryt|URL: http://www1.fips.ru/
IPOMBIIICHHOW COOCTBEHHOCTHY

Poccuiickas  T'ocynapctsennas  bubmmorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

DnekTpoHHbIe pecypchbl oubmmorekn MI'TY um.
I.1. HocoBa

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

@denepanbHblii  00pa3zoBaTeIbHBI  HOpTAd
OxoHomuka. Conposnorusi. MeHeKMEHT

~ |nttp://ecsocman.hse.ru/

MexnyHapoaHas edepaTtuBHas u
ALYHApOZ pedep http://scopus.com
MOJTHOTEKCTOBAsE  CIIPaBOYHAsi 0a3a  JIAHHBIX
MexaynapoaHas 0aza TTOJTHOTEKCTOBBIX

KypHaIoB Springer Journals

http://link.springer.com/

ApxHMB Hay4HbIX JXKypHajoB «HanuoHanpHBIN
3EKTPOHHO-UH(OPMALIMOHHBIA  KOHLIOPLILYM)
(HIT HOMKOH)

https://archive.neicon.ru/xmlui/

MexnyHapoaHas pedeparuBHas u
MOJTHOTEKCTOBAsE CIpaBOYHass 0a3a JIaHHBIX
Hay4YHBIX HU3gaHui «Springer Naturey

https://www.nature.com/siteindex

Mexnynapoanas pedeparuBHas 0aza JTaHHBIX
0 YUCTOM W  TPUKIATHON  MaTeMaTHKE

http://zbmath.org/

MC)KILYHapOILHaSI Oasa CIIpaBOYHBIX I/I3,I[8.HI/Iﬁ 10
BCEM oTpaciisiM 3HaHui SpringerReference

http://www.springer.com/references

MexnyHapoaHas 0a3a Hay4HbIX MaTepHallOB B
00JaCTH  (U3MYECKMX HAyK W WHXHHUPHHTA

http://materials.springer.com/

MexnyHapoaHas HayKOMETpHYeCKast
pedepaTuBHas U TOJHOTEKCTOBas 0a3a JTaHHBIX
Hayunbix u3ganuii «Web of sciencey

http://webofscience.com
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POCCHA

VYHuBepcuterckas HH(POpPMAIMOHHAs CUCTeMa

https://uisrussia.msu.ru

9 MarepuajibHO-TeXHHYECKOe o0ecneyeHne JUCIUIIMHBI (MOTYJIs1)
MartepuajibHO-TEXHHYECKOE OCHAIIIEeHH e U CIUIJIMHBI

Tun u Ha3BaHUe ayIMTOPUH

OcHallieHue ayuTopun

VY4yebHble ayaMTOpUM A IPOBEAEHUS Jlocka, MyJbTUMEIUMHBIE CpPEACTBA

3aHATUH JIEKIUOHHOTO TUIIA XpaHEHMs, IepeJayd U I[PeACTaBICHUs
nHpopmaruu

Y4eOHble ayauTopuu Juis  1poBedeHus | Jlocka, MylbTUMEIUNHHBIA IPOEKTOP, SKpaH

IIPAKTUYECKUX  3aHATUH, rpynnosblx H | Kommieke METOJUYECKUX pa3paboTok

UHIUBUAYAJIBHBIX KOHCYJbTAlMi, TEKyIIero | (pa3gaToyHOro Marepualla U METOAMYECKHUX

KOHTPOJISI U IPOMEKYTOUYHOH aTTecTaluu yKa3aHui) HM\WIM  KOMIUIGKC  TECTOBBIX

3a11aH1/11‘/’1 AJI1 IOATOTOBKKU W MPOBCIACHHUA
MIPOMEKYTOUYHBIX M PYyOEKHBIX KOHTPOJIBHBIX
pabor

[TomerneHust 1u1st CaMOCTOSATEIBLHON pabOThI
yqamuxcs

[lepcoHallbHBIE ~ KOMIIBIOTEPBI  C
nakerom MS Office, Beixomom B UHTEpHET M

c JOCTYIIOM B IIEKTPOHHYIO
MH(OPMaLlMOHHO-00pa30BaTENbHYI0  CpEny
YHHMBEpPCUTETA
ITomemenue JUTS XpaHeHus u | lxads JUTS XpaHEHUs yueOHO-
pOopUIAKTUYECKOTO 00CITy’)KUBaHUS | METOJIMYECKOH TOKyMEHTalluu

y4eOHOT0 000PYAOBaHUS
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