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mamemamuxu «4» cents6ps 2018 r., mporokon Ne 1.
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METOAHUYECKOM H MaTE€pHAJIBHO-
TEXHHYECKOM 00ECIIeYeHHH TUCIHILIHHEI

npotoxoi Nel

Jlara.
IMoanuck
Ne Paznen Kpatkoe copepxxanue Ne mporoxomna .
0/ | mporpaMmel HM3MeHEHHUs/ IOTIOIHEHUS 3aceIaHus e
kadezapoit
kadenpsr
1 8.9 AKTyanu3anus CBeleHuH 0 y4yeOHo- 03.09.2019
METOHYECKOM ¥ MaTepHaIbHO- npoTokos Nel jr
TEXHHYECKOM 00ECTIeUeHHH TUCITUILINHEI %
2 8,9 AKTyanu3aius CBeIeHHi 0 yueOHo- 01.09.2020




1 Ileau ocBOeHMSsI AUCIHUIIUHBI

Iesbto 0cBOEHMSI JUCHUIUIMHBL «MaTemaTtuka» aBisercs (oOpMUpOBaHHE OOIIEKYJIbTYpHON
KOMIIETEHIIH, KOTOpasi BKJIIOYAET B ce04 :
® BOCIHUTaHUE JOCTATOYHO BBICOKOM MaTEMaTU4YECKOHN KYJIbTYPBI,
® [IPUBUTHE HABBIKOB COBPEMEHHBIX BUOB MaTEMaTHUYECKOI'O MBIIIICHMUS,;
® [IPUBUTHUE HABBIKOB UCIIOJb30BAaHUS MaTEMaTUUECKUX METOJ0B U OCHOB MaTeMaTH-
YECKOI'0 MOJCIIMPOBAHUS B IPAKTUYECKOU EATEIbHOCTH.
Bocnuranue y cTyJeHTOB MaTeMaTUYeCKON KyJIbTYpPbI BKJIIOUAET B ce0s ICHOE IOHUMaHUE
HEO0XOAMMOCTH MaTEMaTHYECKON COCTABIISAIONICH B 0011l MOArOTOBKM OakaiaBpa, BHIPAOOTKY
IIPEICTAaBICHUM POJIM U MECTE MATEMATUKH B COBPEMEHHOM LIMBWIIM3ALMKA U B MUPOBOM KyJIbTYpE,
YMEHUE JIOTHYECKU MBICIIUTh, OIIEPUPOBATh ¢ a0CTPAKTHBIMU OOBEKTaMU U OBbITh KOPPEKTHBIM B
ynoTpeOIeHMH MaTeMaTHUYECKUX OHATUN U CUMBOJIOB JIJIsl BBIPQXKEHUSI KOJTMYECTBEHHBIX U Kaye-
CTBEHHBIX OTHOLIEHUH. MaTemMaTnueckoe oOpa3oBaHue 0akanaBpoB JOKHO OBITh IIUPOKUM, 00-
MM, TO €CTh JJOCTaTOYHO ()YHIAMEHTAIbHBIM.
Hacmoawan npoczpamma no mamemamuke ompaxcaem HOGble MPeOOCAHUS,
npeovagnaemvle K mamemMamuyeckomy o0pazoéanuio coepemennvix 0Oaxanaspos. Ee
xapaxkmepusyem RnPUKIAOHAA HANPAEIEHHOCMb U OPUECHMAUUA Ha 00yueHue CHyOeHmos
UCNOIb306AHUIO MAMEMAMUYECKUX MEMOO08 NPU PeuieHUU NPUKTIAOHBIX 300aY.
OOt Kypc MaTeMaTHKH sBIsieTcs QyHIaMEHTOM MaTeMaTHYeCcKoro oopazoBaHus Oaxa-
JIaBpa.
3aga4yu M3y4eHHs JTUCHUIINHBI:

- pa3BUTHE JOTHYECKOI0 U AJITOPUTMHUECKOTO MBILIUICHHUS;

- OBJI3JICHHE OCHOBHBIMM METOJIAMHU UCCIIEJOBaHMS U PEIICHUS MaTEMaTHUECKUX 3aa4;

- OBJIQJICHHE OCHOBHBIMH YHCJICHHBIMH METOJAaMU MaTeMaTUKH M MX [POCTEHIINMU
peanuzauusimu Ha OBM;

- BBIpaOOTKY YMEHHS CaMOCTOSITENIbHO pPacIIUpsSTh MaTeMaTH4YeCKHEe 3HAHUS U IPOBOAUTH
MaTeMaTHYeCKU aHaIu3 MPUKIAIHBIX (MH)KEHEPHBIX) 3aj1au.

2 MecTo IMCHUIUINHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMbl MO/I-

roTOBKH 0akaJjiaBpa

JucuuruinHa «MaTtemaTtuka» BXOAMT B 0a30Byr0 yacTb Ojoka 1 oOpa3oBaTenbHOW Mpo-
rpaMMBI.

OcBoeHne NaHHOW IUCUMIUIMHBI MPEANoJaraeT, YTo B pe3yjibTaTe U3yueHHs IIKOJIbHOTO
Kypca MaTeMaTHK{ oOydaroluiicss umeer chopMHpOBaHHOE MPEJCTaBICHHE O MaTeMaTHKe Kak
YHUBEPCAJIBHOM SI3bIKE€ HAyKH, 00 MIEsIX M MEeToJaX MaTeMaTHKH, BIaJeeT MaTeMaTH4YeCKUMHU
S3HaAaHUSAMU WU YMCHHAMH, COOTBETCTBYIOUIWMMH (DellepaJ'IBHOMy KOMITIOHCHTY T'OCYyAapCTBCHHOI'O
CTaHJapTa O0IIero oOpa3oBaHMs, UMEET PAa3BUTOE JIOTMUECKOE MBIIUIEHUE, MPOCTPAHCTBEHHOE
BooOpakeHue, 00J1aJJaeT BBICOKUM YPOBHEM aJITOPUTMUYECKOHN KYIbTYPHI.

3HaHUS U YMEHUs, YCBOGHHBIE B MPOLIECCE U3YyYEHHUS MaTEMaTUKH HEOOXOJUMBI Uil OCBOE-
HUS APYTUX TUCHUIUIMH €CTECTBEHHOHAYYHOTO U MPO(EeCcCHOHAIBHOTO IIUKIIOB.

3 KomnereHuuu o0y4amwuierocsi, opmupyemMsbie B pe3yabTaTe 0CBOCHUS
AUCHHMILIMHBI ¥ IUVIAHNPYeMble Pe3yJibTaThl 00y4eHus!

B pesynbrare ocBoeHus AMCHUIUIMHBI «MaTeMaTrukay O0ydJaromHicss JOJKEH 00J1anaTh



CleAyrouel KOMIETCHITUEH:

CTpyKTypHBIi
JJIEMEHT

KOMIICTCHI N

MnaHupyemble pesyrnbTaTbl 06y4eHUs

OIIK-1 - cnocoGHOCTHIO MPEACTABIATH aJeKBATHYI) COBPEMEHHOMY YPOBHIO 3HAHHN HAY4YHYIO
KapTHHY MHPA HA OCHOBE 3HAHHSI OCHOBHBIX MOJI0KEHHUI, 3aKOHOB M METOJI0B €CTECTBEHHBIX HAYK

N MaTeMaTHUKH

3HaTh

HeoOxoaumblii iepedeHh OCHOBHBIX OINPECIICHUH U MOHATHIA pa3/eiioB Ma-
TEMaTUKW . BEKTOpHAs W JUHEWHAs anreOpa, aHaTUTHUYeCKas TeOMETpHs,
nuddepeHMaIbBHOe W WHTETPAIbHOE HWCYHUCICHUS; TudepeHInaibHbIe
yYpaBHEHUS, TEOPUS BEPOSITHOCTEN U MATEMATHYECKAasl CTATUCTUKA; BhICOKHit
YpOBEHb 3HAHHI OCHOBHBIX METOIOB HCCIICJOBAHMSI, HCIOIb3YEMbIX B Ma-
TEMAaTUYECKOM aHaJIM3€, TEOPUU BEPOSITHOCTEH M MaTEMaTHYECKOW CTaTH-
CTHKHU, BEKTOPHOW U JIMHEWHOH anredpe, aHAIMTUYECKOM Fr€OMETPHH.

YMmers

KoppekTHO BBIpaXaTb W apryMEHTHPOBAHHO OOOCHOBBIBATH TOJIOKCHUS
npeaMeTHoi obnactu 3HaHus OOCyX)AaTh crocoObl 3()pPEeKTUBHOTO periie-
HUSL.

Bnaners

[TpakTYeCKMMM YMEHUSIMHU U HaBbIKAMU IPUMEHEHUS

OCHOBHBIX METOJOB HCCJIEIOBaHUS MAaTEMaTHKH B MpPOQecCHOHATBbHOU 00-
JIaCTH, IPAKTUYECKMMH YMEHHUSIMU U HaBBIKAMU UX

BO3MOKHOT'O MEXIUCUUIIIMHAPHOTO IIPUMEHEHMSL.

Brnanenune cnocoGamu COBEpIIEHCTBOBAHUS MPO(ECCHOHANBHBIX 3HAHUH U
YMEHHUH IyTEeM UCIIOJIb30BaHUSI BO3MOKHOCTEH MH(POPMAITMOHHON CPEIb

A Taxxe

CTpyKTypHBII
JJIEMEHT
KOMIIETEHIIMH

MnaHupyemble pe3ynbTaTbl 06y4eHUs

OIIK-3 - cnoco0HOCTHIO BBHISIBJSTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MP00JieM, BO3HHKA-
IOIIMX B X0J€¢ NPo(hecCHOHAIBHOMI NeATEeJIbHOCTH, IPUBJIEKATD JAJIS UX PelleHns (PU3NKO-
MaTeMaTHYeCKHil annapart

3HaTh

YucneHHbIe METOJbI HC TOJILKO Ha YPOBHE BOCIIPOU3BCACHUS U 00BSICHEHHS
HHq)OpMaHHH, HO W HMHTCJUICKTYAJIbHBIC HABBIKW NPUMCHCHUA 3HAHHUH JJIA
peHicHusd HpO6J’ICM " 3a7la4, HAXOXKIACHUSA YHUKAJIIbHBIX OTBETOB K HpO6JIC—
MaM, BBIXOIAINIUM 3a PaMKH OlIHOfI JUCHUIIIIMHBI, @ TAKXE IJIsI OLCHKHW H
BBIHCCCHUSA KPUTUYCCKUX CY)KI[CHI/II\/'I.

YMmeTn

BBI,Z[CJ'I}ITB 3HAHUS KaKUX MMOHITHUI Tp66yeTc;1 AJId PCIICHUA TCX WJIM UHBIX
3aJa4, OOBACHATH U CTPOUTH TUITMYHBIC MOOCITINU yqe6HLIX MAaTEMAaTHYCCKUX
1 MCKJAUCHUIIIIMHAPHBIX 3a4a4.

Bnanets

Bnanenve HaBbIKaMM M METOJMKaMH OO0OOIIEHHUs pPE3yIbTaTOB pEIEHUS,
JKCIIEPUMEHTAIILHOMN JEATEIbHOCTH.

Bnanenue cnocobamu OnEeHUBAaHUS 3HAYMMOCTH M NMPAKTUYECKOW MPHUTOI-
HOCTH IIOJIyYE€HHBIX PE3yJIbTaTOB.




4 CTpyKTYypa ¥ colepkaHue TUCHUILIUHbI

OO01mmas TpyI0eMKOCTh TUCHHUIUTHHBI cocTaBisieT 15 equnun 540 akan. Yacos, B TOM 4ucCIe:
- KOHTakTHas pabora — 278,8 akaj. 4acos:
— aymutopHas — 270 akaj. 4acos;
— BHeayauTOpHas- 8,8 akaj. 4acoB
— caMocTosTenbHas padborta — 225,5 akaj. 4acos;
— TOJATOTOBKA K 9K3aMeHy — 35,7 akaj. Jaca.

AypuropHast | x| =
KOHTaKTHas | & % o
paGora g 2 dopma TeKyIIEero T =
o,
= % 7| BuacaMocTos- |KOHTPOJS yCIieBa- E:; =1
Paznen/ rema 3 |(B akan. yacax)| & o " CEER
S S s TEJIbHOM €MOCTHU U > s 8
JUCIUILIAHBI 5| ~ledp x| & & 6 o 2o e
g 3 pabdoThI IPOMEKYTOYHOU ==
O E|IREEEE e °a =
J o 3 > SR aTTecTaluu =5
Q ERRE zZ 5 5]
5 9qE 9 O =~
Pa3ned 1. Boiciasi anredpa M aHAJIMTHYECKAsA TeOMeTpHUs
OIIK-13HaTh OCH.
MOHATUSL  JINHEU-
HOM anreopsl,
- TOJITOTOBKA K [TpoBepka wHIH-
BJIQJIETh  MaTeM.
NPaKTUYECKOMY  |BHUIYaJbHBIX 3a-
1.OnemenTsI 11- 9 anmaparoM IIpu-
. . 1| 6 6/211|10 |3ausTHIO, JaHU#, KOHCYJIb-
HEHO anreOpsI . MEHEHUS OCH.
TumnoBoii pacyer |Tauu MO pelie- METONOB  JTHHEH
(TP) Nel Huto PI'P .
HOM anreOpsl B
¢usuke u mpo-
(dheccuoH. aucIl.
OIIK-13HaTh OCH.
MOHATHUSL BEKTOP-
IIpoBepka wunaun-| .
HOM anreopsl,
BUIYQJIbHBIX  3a-
AynuTopHas KOH- " BJIQJIETh  MaTeM.
2. BexropHas aji- JaHWH, KOHCYJIb-
re6pa 16 6/211|10 TpoJibHas paboTa TALMH 1O TOTo anmnapaTtoM IpH-
(AKP) Nel MEHEHHS OCH.
TOBKE K paboTte METOMIOB BexT
(AKP) Nel
anredpsl B (u3n-
Ke
OIIK-1, 3HaTh
OCH. MOHATHUS
IIpoBepka WHAM-|aHATUT. TEOMET-
3. AHANHTHYCCKAs WuauBuayanbHOE |BUAYANbHBIX —3a-|pHM, BIAJAETh Ma-
’ eOMETPIS 1] 6 6/21 (10 |momamHee 3aaHuE |JaHUH, KOHCYJb-|TE€M. aIllapaToM
p (M3) Nel TallUM 110 pelle- | IPUMEHEHUS OCH.
HUIO METOJIOB AHAJIMUT.
reoM. B (Qu3HKe,
HauepT. TeOoMeT-
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Hroro no pazneay | 1 | 18 18/6| 30 AKP Nel «Bek-
n TOpHas anredpa
PI'P Nel «Oute-
MEHTBI IMHEMHOMN
anreopsl
Paspgen 2.maTtemaTnyeckum aHanus
OIIK-1, 3HaTh
OCH. TOHATHUS Ma-
TaHanMu3a, Blia-
4..Benenue B Ma- MOATOTOBKA K
N JIeTh MaTeM. arl-
TEMaTUYECKH MPAKTHYECKOMY
IIpoBepka WHAM-|IIApATOM IPHUME-
aHaJIU3: Mpeae u 3ansTuio, UJ13Ne2
1] 6 6/211|8 BUJyaJbHBIX 3a-|HEHHS OCH. METO-
HEMPEPBIBHOCTh - BBITIOJIHEHUE 9
. JTaHui, JIOB MaTaHaJIU3a B
(byHKINU OHOH «[Ipenen. Henpe-
. ¢busuke, MaTepu-
NepPEeMEHHOM PBIBHOCTD.
QJIOBEJICHUU U JP.
po¢EeCCUOH.
JICIL.
5.1 Tuddepenu- OIIK-1,0IIK-3,
albHOE HCUHUCIIe- 3HaTh OCH. MTOHS-
HUe QYHKIMH Of- TUS JUQ. UCUUC-
HOU IEpPEMEHHOM: JIEHUs, BIaJETh
3agauu, IpuUBOIS- MarTeM. amnmnapa-
1IUE K MTOHSATHUIO TOM MPUMEHEHUS
IIPOU3BOJHOM. OCH. METOJI0B
Omnpenenenne . ucuuci. B
MIPOU3BOIHOM - KOHCYJbTalluu | (hU3uKe, MaTepu-
(GYHKIIH B TOUKE. 1| 2 4018 TP N2 o pemwennto TP, |anoBeneHuu u ap.
Huddepennman, B [TpoBepka TP Ne2 |mpodeccuoH.
€ro reomMeTpuye- - JHCII.
CKHuM cMbIca ['eo-
METPUYECKUMN 1
MEXaHUYECKHUI
CMBICI IPOU3BO/I-
Ho. [IpaBuiia
nuddeperpoBa-
HUA | Ta0Imuna
MTPOU3BOHBIX.
5.2 OIIK-13HaTh OCH.
Huddepenuupo- AKP No2 ayqUTOpHAs KOH- |MOHATHUS Au.
BaHHE HesiBHO 3a- | 1 | 4 4/211|10 - TpOJIbHAS paboTa |MCUHUCIICHUS,
JIAaHHBIX, [TapaMeT- (AKP),npopBepka |BIafeTh MaTeM.
PUYECKH 3a/IaHHBIX anmnapaToM IMpu-
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¢dbynkuwmii. Jlora- MEHEHHS OCH.
pudmHuyeckoe METOA0B Au(.
nuddepeHpoBa- WCYHUCI. B PU3H-
HHUE. Ke, MaTepuasoBe-
JICHUU U JIp. TIPO-
(hecCHoH. AuCII.
53 OIIK-13HaTh OCH.
) MOHATHS JU.
[IpousBoaHbie 1 I/IC‘II/ICJ‘ICHII[/I}I(b
nuddepeHmaTb CamocTosiTebHas — MaT,GM
BBICHINX MOPSIKOB. pabora c nutepa- ’
. Koucynpranum  |ammapaToMm mpu-
OcHOBHBIE TeOpe- 11 4 407118 Typoil — 10Ka3a-
IO JIOKa3aTellb- |MCHCHHS OCH.
MBI TUu( dHepeHITH- TEIBCTBO TEOPEMBI
CTBY T€OpeM MeTOA0B 1ud.
aJIbHOT'O MCUMCIIC- Pouns, Jlarpanxa,
] UCUHCI. B HU3H-
HUS: TEOPEMBI Komm e, MATCDILLIOBE
Posns, Jlarpanxa, ’ p
Ko JICHUU U JIp. TIPO-
(heccHoH. aucIl.
OIIK-1,0I1K-3,
3HATh OCH. ITOHS-

54 TUS qUd. UCUUC-

PR JIEHUs, BIAJETh
®opwmyia Teitnnopa. Koncynbranuu MaTeM’ anni[i N
[Tpumenenue npo- noAroroBka Kk |no Ilpumenenuto TOM I 'I/IMeHle:)HI/Iﬂ
W3BOJIHBIX MPHU BbI- 2 2 |8 MPaKTUYECKOMY |[IPOU3BOJHBIX OCH N?eTOﬂOB
YUCJICHUH TIpeJIe- 3aHITUIO MIPU BBIYUCIIEHU- . (i) HCHHCIL B
10B. [IpaBuio Jlo- SIX ) )

A ¢bu3uke, MaTepu-
) aJIOBEICHUU U IP.
npodeccuoH.
JUHACII.
- BeIosIHeHUE /13 OIIK-3,
5.5. VcelenoBate Ne3 «IIpumeHeHne 3HaTh,yMETh,
(i)};HKHHITI ¢ [OMO MPOU3BOIHOM I BJIAJICTh
50 mEddeperH- 2 4M |10  |AccaenoBanns ITposepka N/13
KIHH U I10- Ne3
aJBHOTO HCUHCIIe- pynkn
st cTpoeHus rpadu-
' KOBY,

6.1 OIIK-1, 3HATh
HNHuTterpanbHOE HC- OCH. MOHATHUS HH-
qucleHue QyHK- AKP No3 ayMTOpHasl KOH-|Terp.  HCUHUCe-
nui omHou mepe- | 1 | 4 4211 10 - TpOJIbHasE paboTa|HHS, BIAJETh Ma-

MEHHOH (AKP),npopBepka |[TeM. anmapaTom

B Has MIPUMEHCHHUS OCH.
ITepBooGpana eHe oc

dbyukims. Heompe- METOJOB HMHTETP.
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S — = ] E S TEJIbHON eMoCTHH =25
ol EIE3E Z S s paboThI MIPOMEKYTOUHOU = =
= § E % E S 3 aTTeCTalluu :{ S
HER BRI 2
Q
JIEJICHHBIN UHTe- ucuucia. B ¢usu-
rpaji U ero OCHOB- K€, MaTepHuajoBe-
HbIE CBOMCTBA. JICHUH U JIp. TPO-
Tabnuua Heonpe- ¢beccroH. auc.
JIEJICHHBIX UHTe-
IpajoB OT OCHOB-
HBIX JJIe-
MEHTapHBIX (YHK-
uuii. Henocpen-
CTBEHHOEC WHTE-
TpUPOBAHKE
OIIK-13HaTh OCH.
6.2 MOHATUS HWHTETP.
OCHOBHBIE METOBI UCYHCIICHUS,
MHTETPUPOBAHUS MOJTOTOBKA K BIIQJIETh  MAaTeM.
- KOHCYJbTaIlU1
WuTerpupoBanue MPAKTHICCKOMY anmapaToM IpH-
3aMeHol nepemen- | 1 | 4 4/21| 8 |3aHaATHIO, ;0 3 No 4pemeHmo MEHEHUS OCH.
HOW U IO Ya- - BeimoaHenue N/13 A3 e METOAOB WHTETP.
ctam.MuTerpuposa Ne4 ucuucia. B (usn-
HUE palMOHATLHBIX Ke, MaTepuajoBe-
Ipooeii. JICHUH U JIp. TPO-
(dheccuoH. aucIl.
OIIK-13HaTh OCH.
MOHATHUST UHTETD.
6.3 HMCUYHCIICHUS,
WuTerpupoBanue MOJITOTOBKA K|- KOHCYJIbTAallH|BIaJIeTh MaTeM.
TPUTOHOMETpHYE- MPAKTUYECKOMY  |TIO PEIICHUIO |alapaToM MpH-
CKuX BbIpakeHuit. | 1 | 6 6/21| 5,2 |3ansATHIO, N3 Ne4 MEHEHUS OCH.
NurerpupoBanue - BeinoaHenue U3 |Ilposepka W13 |mMeTon0B uWHTErD.
HppaLMOHAIIBHBIX Ne4 Ne4 ucuucia. B (usu-
BBIPAKEHUI. Ke, MaTepuaoBe-
JCHUH | JIp. TPO-
(heccHoH. AwucIl.
Hroro no pasneay | 1 | 36 36/ | 75,2 |AKPNel,2,3
161 TPNel,2
NJI3Nel,2,3,4
Hroro 3a cemectp | 1 | 54 54/ | 105, 3ayer OIIK-1,0IIK-3
n22| 2 3yB
Bropoii cemecTp.
7.1 2] 4 4/N2| 6 |- momroroBka k|- koHcynabTanuu | OIIK-1
OmnpeneneHHbII MPAKTHIECKOMY 1o pEIICHHUIO |3YB
uHterpain. dopmy- 3aHATHIO, N3 Nes,
na Herorona- - BeinoaHenue /13 (- mposepka W/13
Jletiouuia. CBoii- No5  «Omnpenenen-|Ne5




AynuropHas

&S o Eles
KOHTaKTHas | & % 2
o paGora § § dopma TeKyIIero % =
Paznen/ tema S |(B axan. wacax)| B Bun caMocTod-  |KOHTPOJLA ycresa- % =
S — S ' . S s TEJIbHON eMoCTHH Eg %
] A xR (5]
ol EIE3E Z S s paboThI MIPOMEKYTOUHOU = =
= § E % E S 3 aTTeCTalluu :{ S
HER BRI 2
Q
CTBa OIpe/IeJICHHO- HBIl HMHTErpal u
ro UHTEerpana. 3a- €ro MPUIIOKEHUS,
MEHa TMEepPEeMEHHOU -
U HMHTETPUPOBAHHE
10 YacTsIM.
7.2
HecoOcTBeHHBIE 2 2 2/12| 4 |- mnonroroBka k|- koHcynbTanuu|OITK-1
HWHTETPAIHIL. PaKTUIECKOMY o pELIEHNIO |3yB
3aHSITHUIO, N3 Ne5
- Beimoauenue /13 (- mposepka W13
No5  «Omnpenenen-|Ne$,
HbIl HHTErpal H|-
€ro MPUIIOKEHUS,
- CaMOCTOSTEIbHOE
U3y4YeHUE JHTepa-
TYpHI:
Hroro no pasneny 6 6/ | 10 N3 NeS
4
Pa3nea 3. lupdepennnanbHoe ncuucaeHue GyHKunii HeckoabKux nepemennnix (PHII)
8.1. 2| 2 2 2 |- caMOCTOSITENFHOE OIlK-1
OcHOBHBIE  CBOW- U3y4YeHHE JUTEepa- 3YB,
cTBa (pyHKUUH, He- Typpl TIO TeMe:
MpPEPhIBHBIX B 3a- «OCHOBHBIE CBOWI-
MKHYTOH o0Oma- cTBa (pyHKUUH, He-
ctu.llpenen u He- MPEPBIBHBIX B 3a-
MIPEPHIBHOCTH MKHYTOU o0a-
OHII. CTI.
8.2. 2| 2 2 2 |- moaroroBka K|- KoHCynbTHpO-|OIIK-13yB
[ToHsITHE YaCTHBIX MPAaKTHYECKOMY  |BaHHE TIO pelie-
MIPOU3BO/- 3aHATHIO, Huro TPNe3 |
HbIX.Jluddepenun - BBIIIOJIHEHHUE |-
PyEMOCTH TPNe3 «®DHII
OHII Iunddepenn -
nan OHIL
8.3. 2| 4 4/2 | 4 |- moaroToBKa K - KoHcynbTupo-|OITK-1
[TpounsBoaHas 14 MPAKTUYECKOMY BaHWE TI0 pele-|3YB.,
CJIO’KHOW (PyHK- 3aHATHIO, Huto TPNe3, npo-

nuu. YactHeie
MMPOU3BOJHBIC U
nuddepeHmaTb
BLBICIIUX TTOPAIKOB.

BEpPKa BBIMOJIHE-
Husg TPNe3 |




AynuropHast | x| =
KOHTaKTHas & § o E -
o paGora s g OpMa TeKYIIEro EZ L5
Pasnen/ Tema § (8 axan, gacax)| B o Bun CaMOCTOS-  [KOHTPOJIA yclieBa- : =2
S — = ] E S TEIIbHOM eMoCTHH =25
ol EIE3E Z S s paboThI MIPOMEKYTOUHOU = =
21898 535 aTTecTaluu SRS
s1gds S E g -
SR OS¢ B2
VYcnoBue HE3aBH-
CHMOCTH OT T10-
psanka nuddepen-
nupoBanus. Aud-
(dhepeHupoBaHue
HESIBHO 3aJJaHHBIX
GhyHKIMA.

8.4. 2 4 41| 4 |- mnoaroroBka K|- KoHCYyibTHpO-|OIIK-1,0I1K-3
ITousTre 00 3Kc- 2 MPaKTUIECKOMY BaHUE MO pellie-|3yB,
TpeMmymax (QpyHK- 3aHSTHIO, HUIO TPNe3
U MHOTHX Tepe- - TPNe3 «®DHII «DHII
MEHHBIX. JIoKasb- npoBEepKa  BBI-

HBIW U TI100aJIbHBII noiaaeHuss TPNe3
3JIICTPEMYMBEL. «DHIT
Hroro no pazneny 12 12/4| 12 TPNe3 «DHII
n

Pa3nen 4. UnTerpanbHoe ucuncjieHue PyHKIUNH HecKOJIbKHX nepeMenHbix (OHII)
9.1. 2 2 2 4 |- moarotoBka k|- KoHcyibTammu|OITK-1
JBoiHOI VH- IIPAKTUYECKOMY o 3YB,
Terpall U €ro oc- 3aHATHIO, - - caMo-|«CBoHCTBaM
HOBHBIC CBOMCTBA.. CTOSITENIBHOE  H3Y- | IBOMHBIX Hu
3ameHa TE€peMeH- YeHHe  JUTepaTy-|TPONHBIX  HHTE-
HBIX pHI: «CBoiiCTBa |TpaIoB»

JBOMHBIX U TPOU-

HBIX UHTETPAJIOBY
9.2. 2 4 4/4| 6 |- momrotoBka k|- koHcyabtaruu|OITK-1,0ITK-3
TpoliHON WHTETpan 141 MIPAKTUYECKOMY o pELLIEHUIO|3YB,
u ero CBOM- 3aHSATHIO, W13 Ne6
CTBa.,3aMe€Ha  Tie- - BeimotHenue M3 |- mposepka M3
PEMEHHBIX : Ne6 «Kpatnbie nH-|Ne6
[IWTHHIPAYECKUC TerpaJbl»
u chepuueckue Ko-
OpJIMHATHI. T'eo-
METpUUYECKUE u
MEXaHUICCKHE
MIPUIIOKEHUS KpaT-
HBIX UHTETPAJIOB..
9.3. KpuBomunuei-| 2 | 2 2/| 6 |-semonnenne M3 |- nposepka MJI3 |OIIK-1
HbIC UHTETpaJbl | 1 4 No6 «KpatHbie nH- |Neb, 3YB,

2 pona

TETpasbl»,
UHTETPAIIOB)




AynuropHas

e =
ROTTaRTHad & S dopma TeKyliero 5o
o, pabora S g P ym S
& & .| Bwupgcamocrosi- |KOHTpOJIA ycIieBa- E: g =
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Hroro no pasmenry 8 8/8 | 16 N3 Ne 4, yueo-
n Hasl KapTa
«IIpuioxkeHust
KPaTHBIX HHTe-
rpaJjioB»
Paspnen 6. O0bikHOBeHHbIe TU(PepeHunanbHbIe ypaBHeHus (OAY)

10.1. OObikHOBeH-| 2 | 4 4 4 |- moAroTroBKa K|- nposepka-|OIIK-1

Hble auddepeHIu- MIPAKTUYECKOMY AKPNe4  OObIK-|3yB,

aJIbHbIC YpaBHEHUS 3aHSTHIO, HOBEHHBIE JHU(-

MEepBOro MOPSIKA. - - AKPNe4 | pepennmaibabie
«OOBIKHOBEHHbIE |ypaBHEHUS IIep-
muddepeHnrab-  |BOTO MOpsiIKa
HBbIE ypaBHEHUS
NIEPBOTO MOPSIKAY»

10.2. AY Beicuux| 2 | 4 4/4 | 4 |- nmomroroBka K|- KoHCynbTupo-|OITK-1

HOPSAKOB,  CBOJS- " [IPAKTUYECKOMY BaHUE [0 pelle-|3yB,

IIHAECA K TIEPBOMY 3aHSTHIO, Huro TP Ned -

- BemosiHeHue TP |mpoBepka BBI-
Ne4  «OObIkHOBEH-|oTHEHUST TP No4
Hble J[V»,

10.3.  Jluneitnole| 2 | 4 4/4 | 4 |- nmoaroroBka K|- KOHCYnbTHPO-|OITK-1

g depeHnnanb- 141 MIPAaKTUYECKOMY BAaHME IO pelie-|3yB,

HBIE YpaBHEHHs N- 3aHATHIO, Huto TP Ne4 -

ro mnopsaka. Jlu- IIpoOBEpKa BbI-

HEWHOE OJHOPOA- nonuenus TP Ne4

HOE  YpaBHEHHE. -

Heonnoponnoe

(JIHAY), Bug o6-

LIETOo peleHusl.

Merton  Bapuanuu

IIPOU3BOJIBHBIX IIO-

CTOSIHHBIX.

JIHAY co cnenu-

aIbHOMN MpaBoM

4acThIO.

10.4. Metonst pe-| 2 | 4 4 4 |- moaroroBka K|- KOHCYydbTHpO-|OIIK-1

LIEHUS CUCTEM MIPaKTUYECKOMY BaHUE IO pellle-|3YyB,

nuddepeHnnab- 3aHATHIO, HUtO TP Ne4

HBIX ypaBHeHu# (1- - BemosiHeHue TP|- mpoBepka BbI-

TO MOPSIKA). Ne4 notHeHus: TP Ne4

- 3ammrta TP Ne4

Hroro no pasneny 16 16 | 16 TPNe4, AKPNe4




AynuropHas

&S o Ele
KOHTAKTHas g § o E -
o paGora s g OpMa TeKYIIEro =
& & .| Bwupgcamocrosi- |KOHTpOJIA ycIieBa- E: g =
Paznen/ Tema 3 |(B akan. yacax) = . 2 5=
S — = ' . i TEJbHOU eMoCTHH =25
ol EIE3E Z S s paboThI MIPOMEKYTOUHOU = =
21898 535 aTTecTaluu SRS
o 'g 323 = g S
SR OS¢ B2
Paznen 7 Pannl
11.1YucnoBeie ps-| 2 | 4 4/2 | 4 |moaroroBka K |[[IpOBEpKa OIIK-13yB,
nel. HeoOxomuMbIi " MIPAKTUYECKOMY AKPNe5
u OCTaTOYHBIE 3agaATHI0, AKPNe5
MPU3HAKA  CXOMH- «HucioBsie psAaBD
MOCTH. IIpu-
3HakJlerOHuIa s
3HAKOUYEpeyIo-
IUXCS PSIJIOB
11.2.®yuknuonans | 2 4 4 4 |UA3;7 Psan Teiino- |- xoncynbTammu|OITK-1
HBIC PSAIBI. CTCTICH- pa..pa3jioxkeHue B |10 peIlIeHUIO |3YB,
Hble psabpl. Psan psan sneMenTapHbix (3 Ne7
Teitno- byHKIUH - mpoBepka WJI3
pa..pa3oxeHue B Ne7
PSI DIIEMEHTapHBIX
GyHKIHHA
11.3 OneMeHTsI| 2 4 4 | 53 [MJA3Ne8 Psnpr - koncynpTauu |OI1K-1,0I1K-3
TapMOHHYECKOTO dypre. o peIIeHUIO |3YB,
a”Hajgu3a. Psanpr W13 Neg
®dypbe. YpaBHEHUS - npoBepka MJI3
MaTeMaTU4eCKOi Ne8
bu3uKI
Hroro no pasneny 12 12 | 13,3 TPNe4, AKPNe4,
5,MJ13Ne7,8
Hroro 3a cemectp | 2 | 54 54/ | 67,3 8,5 sk3amen |OIIK-1,0IIK-3
n22 3YB,
TpeTuin cemectp
Pa3znea 8. UnciieHHbIe MeTOABI
12.1. Ywucneunoe| 3 0 2/M| 1 |- mnonroroBka k|- koHcynpTanuu|OITK-3
pelieHne  TpaHc- 2 MPAKTUICCKOMY o PEIICHHUIO |3YB,
LICH/ICHTHBIX YypaB- 3aHATHIO, W13 Ne9,
HEHUI Mertob1 - BeimoHenue M3 |- mposepka M3
YUCJIIEHHOI'O0 HWHTe- Ne9 «Metoapt xopa|Ne9
TPUPOBAHHUS u KacaTeJIbHBIX
pelieHus ypaBHe-
Hui» «HUuciaeHnoe
WHTETPUPOBAHUE)
12.2. Meronsi| 3 0 2IN| 2 |- moaroroBka k|- koHcyasTammu|OITK-3
YHCIIEHHOTO pellie- 2 MIPAKTUIECKOMY o PEIICHUIO |3YB,
aus Y 3aHSTHIO, N3 NelO,

- BemonHenue W13
Nel0

- npoBepka MJI3
NelO




AynurtopHas | a - =
ROTTaRTHad & S dopma TeKyliero E =
o, pabora S g P ym S
& & .| Bwupgcamocrosi- |KOHTpOJIA ycIieBa- E: g =
Paznen/ Tema g |(B axan. gacax)| 5 y 2 g 3
A — = ' . i TEJIbHOM eMoCTHH =25
ol EIE3E Z S s paboThI MIPOMEKYTOUHOU = =
21898 535 aTTecTaluu SRS
o e A s =T S & = X
= IS8 E 85 3 g
(@)
«HucnenHoe  pe-
wenue JY»
Hroro no pazneny 0 4| 3 M]3 Ne9,
4 NA3Ne10
Pa3nea 9.9;1emenThl Teopuu GyHKIUH KOMILIEKCHOTO NEPeMEHHOI0 U ONEePAallMOHHOI0 HMCYMCIe-
HHUSA
13.1 2 4/3 | 6 |momroroBka K |koHcynpTaruu o |OIMK-1
KOMILUICKCHBIE YHC- n IIPAKTUYECKOMY pemienuto TP NeS (3yB,
JIa 1 KOMILICKCHEIC 3aHSITHUIO, «TOKII»-
byHKINN MIO/ATOTOBKA K
[IPAKTUYECKOMY
3aHSTHIO,
- BpinosiHeHue TP
No§5 «TOKII»
13.2 2 4/3 | 6 |momroroBka k| pemenuto TP Ne5|OI1K-13yB,
muddepeHmpona- n MPAKTUYECKOMY «TOKII»- npo-
HUE U HUHTETPUPO- 3aHATHUIO, Bepka TP Ne5
BaHUE KOMILIEKC- - BelnojHeHue TP «TOKII»
HOM NIEPEMEHHOU Ne5 «TOKII»
13.3 teopus Bblue- 2 4 8 |moaroroBka k| nposepka TP |OIIK-1,0I1K-3
TOB MIPAKTUYECKOMY Ne5 «TOKID» |3y,
3aHSTHIO,
13.4 ONeMEeHTbI 2 4 8 |mpaktnyeckomy  |koHcymbraruu mo |OITK-1,0I1K-3
OIIEpPaI[MOHHOTO 3aHATHIO, pemenuro  MJ13|3yB,
HACUUCIIE- - BbimoHeHue M3 | Nel 1,
HUA.IIOHATHE OpH- Nell - npoBepka MJ/I3
TUHama W w300pa- «pemmenue JY» Nell
xKe-
HUS.IIPUIIOKEHUE K
pewenuto 1Y
HTroro no pazneny 8 16/ | 28 N3 Nell, TP
Hne6 Ne5 «TOKII»
Pa3nea 10. D1eMeHTHI TEOPUH BepPOSITHOCTEH
14.1.  Dnementsr| 3 | O 2 2 |- moaroroBka K|- KoHcyibTHpo-|OIIK-1,0I1K-3
KOMOHMHATOPHUKH IIPAKTUYECKOMY  |BaHUE IO pellle-(3YB,
3aHSATHIO, Huio /13,
- BBIIOJIHEHUE J0-
MAIIIHETO 3a/laHus




Pasnesn/ rema
JUCLIUIUINHEI

Cemectp

AynuropHas
KOHTAKTHasi

(B aka.

pabora

gacax)

nabopar.

RATGTIACL
IIpaKTHU4.

3aHATHUA
CaMocTosTenbpHas pa-

Oora (B akaJ. yacax)

Bun camocros-
TEJILHOU
paboThI

dopma TeKyIIero
KOHTpOJISI yCIeBa-

€MOCTHU U
IIPOMEKYTOYHOU
aTTecTaluu

Kop u cTpyKTypHBIT
2JIEMEHT
KOMIIETEHITUU

14.2. CnyyaiiHbie
coObiTus. OCHOB-
HbIE MOHATHSA. AJl-
rebpa  cOOBITHIA.
Knaccuuaeckoe,

reOMETPUUYECKOE U
CTaTUCTUYECKOE

onpejesieHusl  Be-
POSITHOCTH. AKCH-
OMaTHKa  TEOPHUH
BEPOATHOCTEH.

Teopembl  ciioxe-
HUSL 1 YMHOXXEHHUSI.
VYcnoBHas BeposT-
HOCTb.  Dopmyia
MOJIHOM BEPOSITHO-
cti U ¢opmyna
Baiieca. Cxema
bepuymu,  npu-
ommxenust Jlamma-
ca u IlyaccoHa.

N | JIEKIUH

S

- IOArOTOBKa
MPAKTUYECKOMY
3aHATHIO,

- BBITIOJIHCHHE
AKP No5 «Teopus
BEPOATHOCTEN»

K

- - MPOBEpPKA BBI-
nonHenus:  AKP
No5 «Teopusi Be-
POSITHOCTEN»

OIIK-
3YB,

-

14.3. U3BecTHbIE
pacnpeneseHus U
WX YHUCIIOBBIE Xa-
PaKTEPUCTUKH.
Hopmanbsnoe pac-
npeaenenue.  Ms-
BECTHBIE  paclipe-
NEJIEHUs] U UX YHC-
JIOBBIE XApPaKTEPH-
ctuku. Hopmans-
HOE  pacmpenene-
HUe

31

- IIOAroTOBKa K
MPaKTUICCKOMY

3aHSTHIO,

- KOHCYJBTHPO-
BaHUE TIO pelle-
Huto /13,

OIIK-1
3YB,

14.4. 3aKOHEBI
OOJIBIIMX  YHCEIL.
HepasenctBo "
Tteopema YeObImé-
Ba. llenTpanbHas
npeneiabHas — Teo-
pema.

- IIOAroTOBKa K
MPaAKTUYICCKOMY

3aHSTHIO,

- KOHCYJBTHPO-
BaHME [0 pelle-
HUIO 33]a4

OIK-13ys,

Hroro nmo pazneny

10/
n2

12

AKP Ne5 «Teo-
pusl BEpOSITHO-
CTEN)

Pa3zgen 9. Di1eMeHTBI MATEMATHYECKON CTATHCTHKH




AynuropHas
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15.1. OcHoBHBIE| 3 0 3/M| 4 |- mnoaroroBka k|- koHcyabTanuu | OIIK-1,011K-3
TTOHSATHS, TeHe- 2 MPAKTUYECKOMY o pELIeHUIO |3YB,
pajibHas COBOKYII- 3aHATHIO, N3 Nel2,
HOCTh W BBIOOpKA. - Beinonnenue MJ13|- nposepka MJI3
CraTucrtuueckue Nol2 «IlepBuunasi|Nel2  «llepBuu-
OLICHKM IapaMmer- oOpa0OoTka pe3ynb-|Hass  00OpaboTka
poB  pacmpeneie- TaTOB JKCIIEpH-|pe3yIbTaTOB
Hus. Todeunsie u MEHTAa AKCIIEPUMEHTA
WUHTEPBaJIbHBIC
OIICHKH.
15.2. JloBeputenb-| 3 2 2 4 |- moaroroBka k|- KoHcyibTammu|OITK-3
HbIC  HWHTEPBAJBI MPAKTUYECKOMY o peIlIeHUIO |3YB,
JUIL  TlapaMeTpoB 3aHATHIO, N3 Nel3
HOPMAaJIBHOTO pac- - BeinosiHenue UJ13|- nposepka MJ13
npenenenus. Ilo- Nel3  «YwucnoBwie|Nel3 «HucnoBrle
HSATHE O KPUTEPHIX XapaKTePUCTHKU  |XapaKTePUCTHKHU
MPOBEPKU  CTaTH- TeHEepAIbHBIX  Ia-|TeHEepPAIbHBIX Ia-
CTHYECKUX  THIIO- paMeTpoB» paMeTpoB»
TE3.
15.3. Kpurnueckasi| 3 2 1 2 |- moaroroBka k|- koHcynbTanuu|OIIK-3
005acTh, ypOBEHb MPaAKTUYECKOMY o peIIeHUIo BYB,
3HAYUMOCTH, MOIII- 3aHSATHIO, W3 Nel4,
HOCTb  KpPUTEpHS. - BeinosiHeHue UJ13|-  BbImosiHEHUE
Kpurepuii  corna- Nel4  «IIposepka| A3 Nel4 «IIpo-
cusi Ilupcona mus CTaTUCTUYECKUX  |BEpPKa CTaTUCTHU-
TUTIOTE3bI O HOP- TUTIOTE3» YECKUX THIOTE3
MaJdbHOM  pacmpe-
JICTICHUHT
HToro no pasneny 4 6/ | 10 N3 NeNe 12-14
2
Hroro 3a cemectp | 3 | 18 36/ | 53 3a4er
ni4
HUroro mo aucum- 126 144/| 225, 1 sx3amena (2
IUINHE ns6| 5 cemMecTp) u
23ayer (11 3
cemecTp)

M — B TOM ymcCIe, OTBEJCHHBIE HA pabOTy B MHTEPAKTUBHOU (popMe.




5 O6pa3oBaresibHbIE U UH(POPMAIIOHHBIE TEXHOJIOTHUU

Peanu3anus KOMIETEHTHOCTHOIO IMOJXO/a IpelycMaTpUBAET HCIOJIb30BaHUE B y4eOHOM
IpoIecce aKTUBHBIX M MHTEPAKTHBHBIX ()OPM IPOBEIEHUS 3aHATUI B COUYETAHHH C BHEAYJIUTOP-
HOW paboToii ¢ 1esblo (OPMHUPOBAHUS U Pa3BUTHUA NPOPECCUOHATIBHBIX HABBIKOB 00YYaOLIMXCS.
Cornacno 1. 34 ITlopsiaka opraHW3allui U OCYIIECTBICHHS ACSITEILHOCTH IO 00pa30BaTEIbHBIM
nporpamMmmaM OakajiaBpuara Bbiciiero oopaszoBanus (yTB. mpukazoM MOuH P® ot 05.04.2017 r.
Ne 301), mpu mpoBeseHNH Y4eOHBIX 3aHATUI 00eCIIeUnBACTCs pa3BUTHE Y 00YJAIOIINXCSl HABBIKOB
KOMaHJIHOH paboThl, MEXJINYHOCTHOW KOMMYHUKAIIUU, IPUHATUS PELLICHUM, IUAEPCKUX KauecTB,
B TOM YHCJIE C YUETOM PETHOHAIBHBIX OCOOCHHOCTEH MPOQeCcCCHOHATBHOMN AEATEIbHOCTH BBITYCK-
HUKOB M MOTPEOHOCTEH paboToaaTene.

BriOupas Ty Win MHYIO TEXHOJIOTHIO PabOThI C 00YUYaIOIIMMUCS, HEOOXOAUMO UMETh B BU-
1y, 4T0 HauOobIIero 3¢ dexra oT ee NPUMEHEHUSI MOYKHO JI0CTUYb, €CIIM YYUTBIBATH LIEIHU 00pa-
30BaHMs, Ha peaM3allii0 KOTOPHIX JIOJKHA OBITh HampaBieHa M30upaeMas TeXHOJOTHS, COAep-
KaHHe, KOTOPOe MPEACTOUT NepeaaTh 00yJarolUMCs ¢ €€ MOMOIIbIO, @ TAKXKE YCIIOBHS, B KOTO-
PBIX OHa OYyZET UCIIOIb30BaThCS.

B namueit paboTe Mbl HCIIOIB3YEM CIIEAYIOLIEE.

1. Tpaouyuonnvie obpazosamenvrvle mexunonoeuu. OpraHuzaiys o0pa3oBaTEIBLHOTO IMPO-
1ecca, npenonaraeT npsMyr TPAaHCIALMIO 3HAHUM OT MperojaBaTels K CTYyJeHTY (IpeuMyle-
CTBEHHO Ha OCHOBE OOBSCHHUTEIHHO-HIUTIOCTPATUBHBIX METOJOB OOydeHHs). YueOHast IesiTelb-
HOCTb CTY/IEHTa HOCUT B TAKHMX YCJIOBUSX, KaK IPAaBUIIO, PEIPOYKTUBHBIN XapakTep.

@®opMBbI yIeOHBIX 3aHSATHIA:

- UH(QOPMALMOHHAs JIEKIUs — [OCIIeI0BaTeIbHOE M3JI0XKEHUE MaTepuana B AMCLUIUINHAD-
HOM JIOTHKE, OCYILECTBIISIEMOE TPEUMYIIIECTBEHHO BepOaIbHBIMU CPEICTBAMM.

- cemuHap (3amuta PI'P) — Gecena npenopasarens u cTy1eHTOB, 00CYKACHUE 3apaHee MOo/-
TOTOBJICHHBIX COOOLIEHUM MO KakKIOMY BOIIPOCY IUIAHA 3aHATUS C €IUHBIM JUIS BCEX NEPEYHEM
PEKOMEHyeMO# 00s13aTeIbHON U JOTIOJHUTEIBHOM JTUTepaTyphl.

- IPAaKTHUYECKOE 3aHSTHE, MOCBAIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUN U HaBBIKOB IO
IIPETIOKEHHOMY QJITOPUTMY.

2. Texnonoeuu npobnemunozo obyuenus. Opranuzaius 00pa3oBaTEIBFHOTO MPoIlecca MPeIo-
JlaraeT MoCTaHOBKY NMPOOJIEMHBIX BOIIPOCOB, CO3/AaHUE YUEOHBIX MPOOIEMHBIX CUTYallui Ul CTH-
MYJIMPOBAaHUS aKTUBHOMN MO3HABATEIbHOM EATEIBHOCTH CTYIEHTOB.

®opMbl yUeOHBIX 3aHATHIA:

- mpoOyieMHas JIEKIUS — U3JI0XKEHHEe MaTepuaia, IpeJroaraiomiee IoCTaHOBKY MpoOieM-
HBIX U JMCKYCCHOHHBIX BOIIPOCOB, OCBELIECHUE PA3JINYHBIX HAYYHBIX MOJXO0J0B, ABTOPCKUE KOM-
MEHTapUH, CBA3AHHBIE C Pa3IMUHBIMU MOJAEISIMU UHTEPIIPETALINY U3Y4aeMOT0 MaTepHuaia.

- JIEKLIUs «B/ABOeM» (OMHapHas JEeKIMs) — U3JI0KEeHne MaTepuaia B opMe TUalorH4ecKoro
oOlIeHHs JBYX CTYACHTOB (3apaHee MOATOTOBUBILIUXCS) WIK CTYACHTA U MpernojaBaTelns (Harpu-
Mep, PEKOHCTPYKIUS JUajora UCTOPUYECKUX JIMYHOCTEH — CBHUJETENeH OTKPBITHS KaKoro-imoo
HAy4yHOTO (PaKTa; «y4EHOTO» U «IIPaKTUKa» U T.1.).

- MpaKTUYeCcKoe 3aHATHE B (opMe MPAaKTUKyMa — OpraHu3anus yuyeOHoi paboThl, Hampas-
JIEHHasl Ha pelIeHHe KOMIUIEKCHON yueOHO-TIO3HABaTeNIbHOM 3aqaud, TpeOyromied OT CTyaeHTa
IIPUMEHEHHUS KaK HAYYHO-TEOPETUUECKUX 3HAHUI, TaK U IPAKTUYECKUX HABBIKOB.

- caMocCTosATeNbHas paboTa (C KOHCYIbTAlUAMU MpernojaBareis) Ha OCHOBE Keic-MeTona —
oOyueHHe B KOHTEKCTE MOJAEITUPYEMOW CUTYyalluu, BOCIIPOU3BOSAIIEH pealbHbIE YCIOBUS HAay4-
HOM, POMU3BOJACTBEHHOM. OOyuaronyecs AOJKHBI IPOaHATU3UPOBATh CUTYAlUIO, Pa300paThCs B
CYTH Mpo0JieM, MPEATOKUTh BOZMOKHbBIE PELIEHUS U BbIOpaTh Jtydinee u3 Hux. Keicel 6azupyroT-
Csl Ha pealbHOM (DaKTHYEeCKOM MaTepuaie WK e MPUOIHNKEHbI K pealbHON CUTYyalluu.

3. Texnonoeuu npoexmnozo odyuenus. OOpa30BaTENBHBIA MPOIECC MOCTPOEH B COOTBET-
CTBHHM C QJITOPUTMOM IO3TAIHOTO peIIeHUs MPOOIEMHON 3a1aui MU BHIMOJIHEHUS! Y4eOHOTO 3a-
nanus. [IpoekT mpeanosngaraeT COBMECTHYIO y4e€OHO-TI03HABATENbHYIO JI€ATEIbHOCT IPYIIIbI CTY-
JICHTOB, HAIPABJICHHYIO Ha BBIPAOOTKY KOHLIEIINH, YCTAHOBJICHUE LIeel U 3a7ad, GOopMyIHupoB-
Ky OXHJAeMbIX pe3yJbTaTOB, ONpPECIICHUE NMPUHLIUIIOB U METOJUK PELICHUs MTOCTABICHHBIX 3a-



1a4, TUTAaHUPOBAaHUE X0/a PadOTHI, IIOMCK TOCTYIHBIX U ONTHMAIBHBIX PECYPCOB, MIO3TAIHYIO pea-
JU3AIMI0 TUTaHa paloThl, MPE3EHTALUIO Pe3yabTaToB pabOThl, UX OCMBICIEHHE U Pe]IEKCHIO.
[TpumeHsieTcs B OCHOBHOM IS TIEPEX0/ia KOMIIETCHIIMH Ha YPOBEHb BIIaICHUS.

OCHOBHBIE THIIBI IPUMEHSAEMBIX HAMH B 00pa30BaTEIbHON JESTETLHOCTH MIPOEKTOB:

Hccneoosamenvckuil npoekm — CTpyKTypa NpuOIbKeHa K (popMaTy Hay4HOTO HCCIIEIOBa-
HUS (JI0Ka3aTEeIbCTBO aKTYaJIbHOCTH TEMBI, ONpPEAe/IeHNEe HayYHOU MpOOJIeMbl, mpeaMeTa U 00b-
eKTa MCCIEAO0BaHMUs, LIeJIeH U 3aa4, METO/I0B, HICTOYHUKOB, BBIJIBIDKCHUE THITOTE3bl, 0000IIeHe
pe3yabTaToOB, BBIBO/BI, 0003HAYCHHE HOBBIX Ipobiem). Pe3ynpraTom siBisieTcs yueOHast KapTa 1o
MOJIYJIO Hamlei 00pa3oBaTeIbHON MPOrPaMMBI.

Teopueckuii npoexm, IPeAMONATAIOUINNA B OTIMYUE OT MPEIbIIYIIETr0, KOHEUHBINH MPOIYKT B
CIIENYIONINX BapHaHTaX — Ta3eTa K MCTOPUYECKH 3HAYMMOMY «MAaTEMAaTHYECKOMY» COOBITHIO
(mpa3gnuk yucna «I[lu» u T.11.); «MaTemMaTndeckasn OTKPBITKA (CBOETro poja yueOHasi KapTa, TOIb-
KO HeOpManbHO, KpaCOYHO 0hOpMIIEHHAS; BUICOPOIUK «S] Haydy Bac pemars ...» U T.II.

Hugppopmayuonnwiii npoexm — y4eOHO-TIO3HABATEIbHASL IEITEIBHOCTh C SPKO BBIPAKCHHOM
IBPUCTUYECKOW HANPABICHHOCTHIO (IIOMCK, OTOOp M cUCTeMaTu3anus MHOOPMALUU O KaKOM-TO
00BEKTEe, 03HAKOMIICHHE YJaCTHUKOB MPOEKTA C ATOM MH(pOpManmel, ee aHainu3 U 0000IeHne U,
HaKOHEII, IIPE3eHTAINS 10 IPAKTUYECKOMY MPUIIOKEHHIO).

4. Ungopmayuonno-koMmMyHuKayuonuvlie obpazoeamenvbhsvie mexnono2uy. OpraHuzanus
00pa3oBaTeNBHOrO MpoIecca ¢ MPUMEHEHHEM CIICUATIH3HPOBAHHBIX ITPOrPAMMHBIX CPell U TeX-
HUYECKUX CPEICTB paboThl ¢ mHpopMaluel (nHpopManmonHyto cpeny yausepcurera MOOJYC
MOODLE).

@opMbl Y4eOHBIX 3aHITHN C MCIOJIB30BaHUEM HH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEX-
HOJIOTHM:

Jlekuus-BU3yanu3amus — U3JI0KEHHE COJePKAHUsI CONPOBOXKAACTCS MPE3CHTAeH (IeMOH-
cTpauuei yd4eOHBIX MaTepualloB, IPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CHUCTEMaXx, B T.4. HJI-
JIOCTPATUBHBIX, IPapUUECKHX, ayIUO0- U BHJIEOMAaTEPUATIOB).

[IpakTryeckoe 3aHsTHE B (hOpME MPE3CHTAIUH — MPEICTABICHHE PE3YIbTaTOB MPOSKTHON
WIN MCCIEI0BATENbCKON NESTEbHOCTH C UCIOIb30BAHUEM CIHEIMATN3UPOBAHHBIX MPOTrPaMMHBIX
6. YueOHO-MeTOIMYECKOE ODecTeYeHne CaMOCTOSITeIbHOM PadoThl CTYIEHTOB

OrneHouyHBIE CpEeACTBA TSl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTHU 110 UTOTaM OCBOCHHUSI UCIIH-
IJIMHBI:  TUMOBOW pacueT (paboTa mpesroaraeT 3aumTy), KOHTpoIbHas paboTa (ayauTopHas
WM BHEAyIUTOpPHAs, BO3MOXKHO MpUMeHeHne MHTepHeT-TpeHaxepoB), HHANBUAYAIbHOE JOMAIll-
Hee 3amanue. [IpoMexyTouHas aTTecTalys MPOBOANUTCS B OpME CEMECTPOBOTO IK3aMeHa.

OrneHoYHBIE CpPe/ICTBA TEKYIIETO KOHTPOJIS YCIEBAEMOCTH IO pa3jeaM, MOPSA0K BBITOIHE-
HUA, TPYAOECMKOCTDb CaMOCTOSITEIILHOU pa6OTBI 110 TIOATOTOBKE K KOHTPOJIIO IMPHUBOJATCA HUKC.
TpynoeMKoCTh caMOCTOATENbHOM PabOThl CTYJEHTOB M0 Y4eOHOMY IUTaHy cocTaBisier 144 u.

Ilpumepnuie ayoumopnvie konmpoavhvie pavomot (AKP):
AKP Nel «Mampuywt, onpedeaumenu, CJ1Y»
3agauya 1. Haiinute npousBeeHre MaTpHUIlL

2 4 -1\(1 1 -1 3
2 1 1
03 7 |l2 -2 o0 1-2
00 -2/|l1 1 =2 50_65
1) B D) ,
5
3[4 2 0
-1

3)

3anaua 2. Berurcnure onpeaennTenb



2 -4 3
5 10 -
0 4 7

3agaua 3. Haiinute oOpaTHbIe U1 MaTpHIL
1 0 O

(1-4) 2 5 -1
p3 2) pla7 1)

3anaua 4. Pemire cucremy a) MaTpUYHBIM CIIOCOOOM U
0) mo popmymnam Kpamepa; B) metonom ['aycca:

X + 3y + 2z = -7,
3X + 2y + 5z = 6,
4x + 3y + z =
AKP No2 «Bexmopuor)
1. TlocTpoiiTe Ha IUIOCKOCTH BEKTOPBI & — (4;_1), b= (- 2;5), c= (1;2). Haiinure ux juHei-

Hyto komOuHaumio 28 +P+3C g) reomerpuuecky, 6) ananmuridecky.
5 a= (2:,-3) b=(-4;0;2) c=(@1L-2)

. Haiinure:

a) MJINHY BCKTOpa a, €T0 HAIIPaBJIAOIHNE KOCUHYCBI, OPT BEKTOpPa a ;
5 ab ac, bc, (a+2c)(a-50).

p axb, axc, bxc, (a+2c)x(3a-s0)
y abe, (a+2c)f3a-sb)c-2b)

3 a= (,4;-3) , b= (3;_2;5), c=(3-4; 2). Haiinure muomans mapanienorpamMmma, IocTpo-

erroro Ha Bextopax 8+ 20 y € =30y ume ero cropon.

4. TIpoBepbTe, SBISIOTCS JH BEKTOPEI & — (1;1;3), b= (3;0;_2), c=(-113)

5. Haiigure (35 + BXE B ZEXB B 56), eciu abc= 5.

KOMITJTaHApHBIMHU.

AKP N3 «Ananumuueckas zeomempus»

1. Janst koopauHate! BepmuH A(3;0); B(-5;6); C(-4;1) Tpeyronpauka. Haiinure:
1) nnuny croponsl AB;
2) ypaBHEHHUE BBICOTHI, IPOBEJCHHON Yepe3 Bepimuny C.

2. Jlanbl KOOpIUHATHI BEPIINH MUpaMUIbl A1 Az Az A4 . HaliTu:
1) ypaBHeHHE TpsiMOit A3 A;
2) ypaBHEHHUE TIJIOCKOCTH Aj A; Aj;

3) AMMHY BBICOTHI, OMYIIEHHOW U3 BEPIINHBI Ay Ha TpaHb A3 A; As.

3. IlpuBectn ypaBHeHHe KpuBoil X’ —2X+3y” +12y—5=0 K KaHOHHYECKOMY BHIY M IIO-
CTPOUTB €e.

AKP Ned «Ilpedenwvry



Berancaurts mpEeacibl:

3 2

1 lim X er3x + 2X 5 lim (x=7)(x=3)(x—4)

x>2 X% _X—-6 oo Byt —x? 411

3 2

I . — 4. lim 9™

x>o| 2X° -1 2X+1 x>-2 (X + 2)

1.4 1

5. Iirrl)(l—4x)3X 6. Iirr})xctg5x 7. IirP_O3X—l

8. MccnenoBars Ha HENPEPBIBHOCTh

f(x)={x_3 ecau X <0
5% ecau x>0

AKP No5 «Ilpou3eoonany»
1. Haiinure nepByio NpOU3BOIHYIO OT (DYHKIIMMA:
_ 2 2 _
2y }=V1-25 oy = x.cOs3X, g) y=X =2 5109 x13
y = arccos5t + 7, X“+2x+1

Y= 5 2arctg(4x2 + 3x).

2. CocTaBbTe ypaBHeHHs KacaTebHoil kK kpuBoii XY =4 B touke X, =1.

3. Bomucmute npubmmkenno Y =VX° +8 mpn X =1,09.

cos4dx -1

4. Beruuciure npezaen mno npasury Jlonurans lim —
X—0 (e4x 1)

AKP No6 «Heonpeodenennwtii unmezpan

. Halitu Heonpenei€HHbBIE UHTETPAIbI:

X% +5X —/X +2 : : 5x —2
a dx, 6) |sin(3x+1)dx, B) |sin xe“**dx, r) | ——————dx,
)-[ x? )I ( ) )-[ )-[x2+4x+5
1) J‘de, e) Ixsin(Zx)dx,m) jxarcsin xdx, 3) j)i—_ldx n) Iﬁ;gzdx
Vx? —6x+13 X" +1 (x* —4)
AKP Ne7 « @HII: oughghepenyuposanuern
y In(x*y)
1. Haiitu u noctpouth 061acTh onpeaeneHuss GyHKIUN Z = .
y—X
2. Haiiti yacTHBIe TPOU3BOHBIC PYHKIIUHU Z = X - arctg 1 y 5
+ X

3. HaiiTi mpon3BoAHYIO CIOXKHON QYHKIUU Z = X’y —y?X, rae X=UCOSV; y=usinv.

. 0z o1 . .
4. Haiitu npousBOHbIE x 1 — HesBHOM QyHKIHH € — X ysin xyz=0.
X

5. Haiiti skcTpeMyM (QYHKIHH IBYX IepeMeHHbIX Z = 4(X—Y) - x> —y?.



AKP Ne8 «Ooviknosennwvie oughghepenyuanvhoie ypagHenusn»

1. Haiitu oOmuit mHTErpan uim oduee pemeHne JudepeHnatbHOro ypaBHEHH IEPBOrO

nopsika (B mpumepe 0) pemuts 3aaa4y Komm):
a) 20xdx —3ydy = 3x” ydy — 5xy’dx

){y’— y COS X = Sin 2X
yo=-1

2. Haiitu o6miee pemenue nuddepeHImaibHoro ypaBHEHMS:
a) y''+2y" -3y =(8x+6)e",
6) y'—4y'+4y=e"*(cos x+3sin X).
AKP N9 «Cnyuaiinsie coovimusny

1. Ilo mumieHu npous3BOAUTCS TpH BbicTpena. PaccmarpuBatorcst coobitus A, B, C — nonaganue

IIpY NIEPBOM, BTOPOM M TPETHEM BbICTpeax. UTo 03Ha4aroT COOBITUS A+B+C,AB+C,y

. B ypne 12 mapoB. Cpenu 31ux mapos 3 Oenbix U 9 yepHbix. KakoBa BepoSATHOCTH TOTO, UTO

HayJlauy BBIHYTBIN 1Iap OKaxeTcs Oesbim?

B paguoctynuu tpu mMukpodoHa. Iy Kaxa0ro U3 MepBbIX JBYX MHUKPO(GOHOB BEPOSITHOCTD

TOTO, YTO OH BKJIIOUEH B JaHHBIM MOMEHT, paBHa 0,45, a misa tpetsero — 0,9. Haittu Beposr-

HOCTB TOT'0, YTO B IaHHBI MOMEHT BKJIFOUEHBI 2 MUKPO(OHa.

4. B npopaxe nmerorcs Oenble U KOPUUHEBBIE Siil[a B COOTHOLIEHUH 2:3, IpUYeM IIPOU3BOJICTBO
60% Genbix 1 71% KOPUUHEBBIX SIUIl AATUPYETCS THEM, MPEIIIECTBYIOUIMM JHIO MPOAAXKH, a
ocTajbHbIE Aiilla NaTupyroTcsa Oosiee paHHUMH uynciaamu. [lokynarens 3aka3pIBaeT siflia, 1aTu-
pyeMbIE THEM, MPEAIIECTBYIOLUIUM JTHIO MTPOJAKH, HE3aBUCUMO OT UX LiBeTa. KakoBa BeposT-
HOCTb TOTO, YTO €MY MPOJIAAYT PELIETKY OeNbIX sull?

5. Tenedonnas cetrb yupexaeHus oociayxusaer 200 aboHeHTOB. BeposTHOCTH TOr0, 4TO B Tede-
HH€ MUHYTBI BHYTPH 3TOM CETU KTO-TO KOMY-TO ITO3BOHMT, paBHa 0,7. KakoBa BEpOATHOCTb TO-
0, 4TO B T€YEHHE MUHYTHI OyzeT 5 3BoHKOB? KakoBa BepOSTHOCTh TOTO, UTO B TE€YCHUE MUHY-
TbI OyzieT He Oosiee 5 3BoHKOB? HaliT HauBeposTHElIIee YMCI0 3BOHKOB B TEYEHHE MUHYTHI.

N

w

Ilpumepnvie unousudyanvnoie oomawnue 3aoanusn (U/13):
HJ[3 Nel «/luneiinasa anzeopa»
1. Pewuts matpuunoe ypaBHeHue X+3(A-B)=4C, raoe

oy e (5 e )

5
-1 5 6 7 5 3 -1 4)\(2
2. Bemmosnure gevicteug | 3 4 2 1| 3 +5 2 3|3/
0 7 8 2 L 1 -2 3)\4



1 2 3

3. Beruucnuts onpenenutens (2 0 4.

5 6 7
1 1 2
4. Haiit obpatHyto Matpuiy A" ecmn A=|2 -1 2],
4 1 4

5. PemuTh cucTeMBbI JTHHEWHBIX alreOpandeckux ypaBHeHH 1o ¢opmynam Kpamepa, mat-
PUYHBIM METOJ0M, METOJI0M [ aycca:

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

6. Pemuts cuctemy metogom ["aycca
X, +X, +3X; —2X, +3%X; =1
2X, +2X, +4X; =X, +3X; =2
3%, +3X, +5X; —2X, +3%, =1
2X, +2X, +8X, —3X, + 9%, =2
2X, +X, +X; =0
7. Pemmith cucteMy ONHOPOIHBIX YPABHEHHUU S5X, =X, =X; =0

X, —3X, =3X; =0

HJ[3 Ne2 «Ananumuueckas zeomempusy

=

B kaxoii Touke npsimasi, mpoxoasias uepe3 Touku A(3,-2) u B(-1,2), nepecekaet ock Oy.
Haiitu paccrosnue mexny npsaMbimu 4x-3y-7=0 u 4x-3y+3=0.
Hanucate kaHOHMYECKHE M NapaMeTpUUecKHe ypaBHEHMs NPSAMOU, MPOXOAsIed udepes
touku M(2,1,-1) u K(3,3,-1).
ITpoBectu mpsamyto uepes Touky A(2,0,-1) nepneHIUKyYIApHO MIOCKOCTH 3X+4y-Z+4=0.
[TpoBecTy TIOCKOCTH Yepe3 Touky A(2,0,-1) mapamienbHo TuiockocTr 3x+4y-z+4=0.
[TpoBectu mnockocth uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
Jlokasark, 4TO MPSIMbIE B3aUMHO TIEPIICHANKYIISIPHBL:

X y-2 1z 3Xx+y-52+1=0,

—_—=—=—H

1 -2 3 2x+3y—-8z+3=0.
8. JlokazaTk, YTO MpsIMble TapaJIJICIbHBI:

x+2_y-1_z Xx+y-z=0
3 -2 1 |x-y-5z-8=0"
9. Haiiti yron mexnay npsmoi, npoxozsmei gepe3 Touky A(-1,0,-5) u touxy B(1,2,0), u
IUIOCKOCTHIO X-3y+Z+5=0.

10. OnpenenuTh TUN U TIOCTPOUTH JINHUIO:
a) Xx* -9y +2x+18y+73=0;
6) 2x* +3y* —4x+6y—-7=0;
B) y> —4x-2y-3=0.

wmn

No ok

HJ[3 Ne3 «Ilpeden. Henpepvienocmuy
1. Haiitu npenensl QyHKITUII:



2x*+x2+5 . x*-3x-2 . \/x+1 . 1—cos4x
lim . lim : lim : lim

X—>00 3X —X+1 x—>—1 XZ—X—Z x—3 / 1 x>0 2X. tgx ’
im x-(vVx*+1-x); Ilm( j I|m(1 4x)3X 7; IimM.

X—>+0 x—o| 2X x—0 e3x -1

2. HCCJ’IGHOB&TB Ha HECIIPEPBIBHOCTD, HaWTH TOYKH pa3psiBa, CACIAaTh YEPTEK:

. X+4, x<-1,

y=43%; y=ax*+2, -1<x<],
2%, x>1.

H/[3 Ned «Ilpou3eoonan»

Haxootcoenue npou3zeo0noi
1. Haittu npousBoaHbie u AuddepeHinaibl IepBoro nopsaka
1 7cos X
) = ’
ox+1
2) y=(2+5x)* —3cos7x,

3) y=%—4x-arcsinx,

4) y = (cos x)".

2. HaiiTu npou3BoaHy 0 (pYHKIUH, 3a1aHHON HESBHO e’ —5xe* —2xy+11=0.
3.Haiitu npon3BoaHyto GyHKINH, 3aJJaHHON apaMeTpUYECKU X=3cost =5,
y=4t° +5.
4. HaiiTu npon3BoHbIE EPBOT0 MOpsAAKa GYHKIIUU y= x*e*
Ilpou3eoonasn evicuiux nopaokos. Ilpunosrcenus npouseoonoi
d2y x=3t-t°
1. Haiinute dy U — GyHKUMM: a) 0) y= 5.
dX d y = 3t 2 ,

o 2 o
2. a) Hannmire ypaBHeHHWE KacaTelbHOM Kk mapabone V=X —4X+ 2 B Touke ¢ abeuuccoi
x, = 0. IMocrpoiite rpaduk u KacatenbHyo.

6) Harmmmire ypaBHeHHe KacaTelbHOM K KpuBOH X~ + Y —4X+2y —164 =0 B ee TouKe ¢ KOOp-
nuHatamu (7; 11). IlocTpoiiTe KpUBYIO U €€ KacaTelbHYIO.

3. Haiigute HanOOJIbIlIee U HAMMEHbIIIEE 3HAUCHUS (I)YHKL[I/II/I Ha 3aTaHHOM OTPE3KE

f(x)=2x*-6x*-18x+7 xel[-2;2]

4. Beruuciaute npeaesnsl, UCoyib3ys npaBuio Jlonurand:
_2x® -8x* +13x-10
a) lim—; 5 ;
x>2 X —2X° +3X—-6
6) lim x- In(e —1)

x—>+0

5. 3aBUCUMOCTh IIYyTH OT BPEMEHU NPHU MPSIMOJIUHEHHOM JBUKEHUHM TOYKU 33Ja€TCsl YpaBHEHUEM



_ 1., 2
S= §t +2t° -3, r0e S — nyrb B M, a t — BpeMs B ¢. BelunciuTe ee CKOpocTh U yCKOPEHHUE B

MOMEHT BpeMeHH t =4cC.
Ilpumenenue npouseo0Hoil 013 uccied06anus QYyHKyuil

1. IMocrpoiite rpaduk  (GYyHKHMH C  TOMOIIBIO  IMPOU3BOAHON  IEPBOrO  IOPsAKA
y=—x>-3x? +9x+11.

2. Haiinure mpoMexXyTKH BBITYKJIOCTH, BOTHYTOCTH U TOUKH reperuda GyHKunu vy =2x—33x? .
3

3. Halinure acHMITOTHI M IOCTPOMTE CXEMATHYHO TPAPUK QyHKINM y — X .
(x+1)
2
4. TlposeauTe NOJHOE MCCIEN0BAHUE QYHKIMM M IOCTPOUTE IrpaduK y — X7 -8x+3
x-1

5. IIpoBeaure monHOE HccnenO0BaHUE (PYHKIIMU U TOCTPOITE TpaduK
In x

X
HJ[3 N5 «Heonpeoenennwtii unmezpan. OnpedeseHHblil UHMEZPAN U €20 RPUTONHCEHUA)

1. HaliTu HeonpeienieHHbIE UHTErPajbl

1 xd@/x 2 1
L[| —- 1 2. - d
w8 I[sﬂz szX
3'f 3 4 ) 4Ictg X— 6
5 7x sin? x
2-7x sin(zx—l)
5
2x-1
5. [ x(3x2+1) dx 6.| ———
-[ ( ) -[x2+2x+10

_[\/l—exexdx 8. J.4X—+3dx,

(x-2)°
Jxe"”dx, 10. I%
X(X° +1)
J- dx 12 J- dx
Ix+3x+24% "~ Jcosxsin®x’

13 J‘ dx

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

2. Berancnuts OMPEACIICHHBIC MHTCTPAJIbI

2 1 V4
_[(xz +—)dx. 2. J.In sin xdx
1 X 2
3. Beraucnuth miomans GUrypbl, OrpaHHYeHHON JTMHUSMU

1) 3x—y=4, y* =6x

2) r=cos2¢p, OS(/)S%

x=2cost,
3) { . y=3=23).
y=6sint;

4. BerauciauTh JJIMHY AYTH KPUBOM, 3aJIaHHON ypaBHEHHEM



1) y=hx, V3 <x<A15.

2) p=3e¥'", —7/2<@p<n/2
3) x=e'(cost +sint), r/2<t<r.
x=e'(cost—sint),

5. Beruncnutb 00beM Tena, 00pa30BaHHOTO BpalieHueM BOKpyr ocu Oy (GUrypbl, OorpaHIYeHHON

rpadukamu GyHKImi X =3-y*, x=y> +1

HJ[3 Neb6 « DHII: wacmuovie npouszeoonsvie, IKCMpemMym»
In (1— — y2)
1-\y
2. HaiiTu 3Ha4eHHs YaCTHBIX MMPOU3BOIHBIX (DYHKIUI B 3aJaHHON TOYKE:

A) 7 :x% (12) B) 2= (Vx+y) ().

2
. u i
3. Haiitu pve ecnu U = Xy+sin(X+y).
X

1. Haiitu oGmnacth onpenenenus QyHKIUUA Z =

4. BerancauTh NPUOIMIKEHHO \/ 5.2 42,037 .
5. Haiitn skcTpeMyMbl QYHKIMH Z = X° +2y% —4X—6y + 2.

Inx In
6. Haiitu npou3BogHyI0 GYHKIUN Z = —— — ny B HarmpasieHuu Bektopa (1;1).
X

7. Haiiti skcTpeManbHOe 3HaueHne GyHKImH Z = 2X+ Y — Yy — x* npu ycnosun X+ 2y =1.

8. Haiftu HanGomnbuiee 3HauYeHNE (PYHKIINUU:

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

HJ[3 Ne7 «Kpamnwle unmezpanot)

2

2y
1. BEIYUCITUTH TOBTOPHBIA HHTETPAT J.dy'[(ZX +y)dx.
-2 0
2
4 3
2. VI3MeHUTh NOPSIIOK MHTETPUPOBAHKS B JIBOHOM MHTETpaJe: jdy J f(x;y)dx.
1

v
3

1
y
2
. . X
3. Beruncnuthb ABOMHOU MHTCIPaAI J‘J._Z dXdy , THE D- OGJ’I&CTL, OrpaHU4CHHas JIMHUAMU
D

yzl,y:x,x:4.
X

4. BpUUCIUTH IJIOMIaab (UTYpHl, OTPAaHMYEHHON OKpY)XHOCTAMHU I =1, r=2C0S¢ (BHE

OKPYXHOCTH
r=1).



5. BeruucauTh miomaab pUrypel, OorpaHUuE€HHON JTUHUSAMHI Y = % u X+y-7=0.

6. BeluuciauTh TPOMHON HMHTErpai _m(xz +3y”)dxdydz; R:0<z<3x, x+y<1,y>0 o Qurype
R

R, OrpaHquHHOﬁ IOBCPXHOCTAMMU.

7. Berauciaurs 006EM T€J1a, OrPaHUYCHHOTI'O ITOBEPXHOCTAMU
z=8-x-y, x=0, y=x° y=4, z=0.

8. HaliTu crarnyeckue MOMEHTHI OTHOCUTEIBHO KOOPAMHATHBIX OCEH IJIACTHMHKH, OIPaHMU-
o o 2 o
YeHHOW mapabosyoi Y = X (y 20), OpsAMOM  X=9, eciu IUIOTHOCTb PacIpelesIeHUus Macchl B
Ka)KJI0M TOUKE paBHA OPAMHATE 3TOM TOUYKHU.

9. Haitnure momeHTsl uHepuuu |, Iy' |, OAHOPOJHOW IIACTHHKYU (5 :1), OrpaHUYECHHOU

OCAMHU KOOpAMHAT U npsiMoit Yy =2—0,5X.

HJ[3 Ne8 «Hucnosvie paovl, hynKyuoHaibHble paobly

1. JlokazaTh CXOIUMOCTb U HANTH CyMMY psijia 22—2 .
N +N—

2.MccnenoBaTh Ha CXOJIUMOCTb PAJIbI:

sin n\/_ o1 nl(2n +1)! = (3n—2)"
)Z 0 2, ( J B > @n)! ’r)nzzl:n(4n+1j

n=1

) I —
=~ @n+1),/In(n+5)

3. UccnenoBats psizibl Ha a0COIIOTHYIO M YCIIOBHYIO CXOJUMOCTB!

)zsm nv/n )i 1" )Z( -D"@2n+1)

“nin(n+1) ° " 4% 3n+2

4. Haiitu cymmy psiaa Z (1) ¢ TouHocThro 710 0.001.

~4"(2n+1)
5. Haiitu O6J'IaCTL CXOOIUMOCTH CTCIICHHOT'O p;ma:

2n+l

(-D"2"(x+1)" 4"(x-3)*" = (-1)" (x + 2)
Z_ll 3n+2 )Z J2n+1 ») le n’

6. Pasmoxxuts dynkImio B psaja Teimopa mo creneHsM X :
a) (3+e7)%,6)7/(12+x—-x)?, B)In(1—x—20x?).

7. Beraucnuts uHTETpan ¢ TouHocthio 10 0.001:



0.5 dX 0.2
a) _[ 0) jsin( 25x%)dx .
0 0

Y1+ x*

8. Haiitn mpubmmxk€nno permenne 3aqaun Komu B Buie oTpeska psaa Teitopa mo crerme-
yu — X2 + y2
y(0)=0,y'(0)=1

HSM X C 9eThIphMS HEHYJEBBIMHU K03 unmenramu: {

9. Pazinoxuth B psan Pypbe QyHKIHIO, TIEPUOIHUSCKYIO C IIEPUOIOM 277 , 33JJaHHYIO Ha OT-
X+7m,—-7r<X<0

e3ke [, opmynon f(x) = .
peske [—7, ] dopmy. (x) r O0<x<rx

HJ[3 Ne9 «Obviknosennvle oupghepenyuanvrvie ypagHenus»

1. Haiitu oOmuit uHTerpan win obuiee peuieHne qudGepeHaIbHOro ypaBHEeHHs IEpBOro
nopsaka (B npumepe 3)pemnTs 3aaauy Korm):

2 B2
1) VA—x?y' +xy? +x=0, 2) y' =2 +§xy >y
2X° —bXxy
' _ 2
3 VY gy Y g Mgy oo,
y@®=1 X

2. Haiitu o6miee pemenue nudQepeHImaibHOr0 ypaBHEHUS:
1) y"xInx=y",2) @+x*)y" +2xy' =12x°.

y"” =2sin® ycosy
T, :

yh=7.y®=1

4. Haittu o6riee pemienue audepeHnanbHoro ypaBHeHUs (B IPUMEPE 1) PEIIUTh 3a1auy

Komm):

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

3) y"' —4y" +5y' =6x* +2x-5, 4) y"+2y" -3y =(8x+6)e*,

5) y' -4y +4y =e*(cosx +3sin x), 6) y'" —64y’' =128 cos8x —64e**,

) y"+y=1/sin x
y(z12)=1,y'(xl2)=x12"

5. Pemre cucremy 1Y nepBoro nopsiika 1Bymsi cioco0amu - MOACTaHOBKH U METOJI0M Diliiepa
y'=2x-5y+e'
X'=y-6x+e”

3. Haiitu pemenue 3anaun Kommu:

H/[3 NelO «Teopua eepoamnocmeii»

1. TIpousBoauTcs 5 BBICTPENIOB IO pe3epByapy ¢ TOPIOUUM, IPUUEM pe3epByap MOCiE MEPBOro
MoMa/laHusl B HETO BOCIUIAMEHSETCS, a MOcie BTOPOTro MOMNa/aHus B HEro — B3pbiBaeTcs. Be-
POSITHOCTB IONAJlaHusl B pe3epByap IpU KaxaoM BbicTpene paBHa 0,3. Haiitu BeposTHOCTH
TOTO, YTO pe3epByap OyIeT MOJ0XKKEH, HO HE B30PBETCH.

2. B cembe Tpoe nmereit: 2 manpuuka U JeBouka. [letu urparor Ha KyxHe. BeposTHOCTB



TOTO, YTO MaJLYMKH Pa300BIOT MOCYy COOTBeTCTBEeHHO paBHa 0,7 u 0,8, a myist neBouku — 0,4.
HaiiTi BeposiTHOCTB TOTO, UTO TIOCY1a OyIeT pa3ouTa.

3. Cama nonasaer B MUIIEHb TIPU OJTHOM BBICTpesie ¢ BeposTHOCThIO (0,8, Maia — ¢ BeposiTHO-
cthio 0,7, a [1ama — ¢ BepositHOCTBIO 0,75. Cama BeicTpenui 2 pasza, Mama — 3 pasa, [lama —
1 pa3, mocJie yero B MUIIEHH OBLIIO OOHAPYKEHO OJTHO OTBepcTHe. KakoBa BEpOsSTHOCTH TOTO,
YTO B MUILIEHH ITonaja Marma?

4. Pa3pbiB CBs3U MPOUCXOAUT B OJHOM H3 3BEHBEB TeledoHHOro kadems. MoHTEp mocie-
JIOBATEJILHO MPOBEPSIET 3BEHBs, OOHApYykMBasi MecTO pa3pbiBa. COCTaBUTH psij pacrpese-
JIEHUs 4YHCclia OOCJIEIOBAaHHBIX 3BEHBEB, €CIIM BEPOATHOCTh pPa3pblBa I KaXIOTO 3BEHA
MOCTOSIHHA W paBHA P.

5. 3amaH psa pacnpenesieHUs AUCKPETHOM Ciy4aHOW BelW4YMHBL X.

X |1 2 3 4 5 6
P (003]0,15|0,20 {0,35 |0,15 |?
[TocTpouTh MHOTOYTOJBHUK pactpenencHus. Onpenenuts (YHKIUIO pacrpeneicHus |
.. m
noctpouth e€¢ TpaduK. BBMUUCIATE MaTeMaTHYECKOE OXHUIAHUC X, JTUCTIEPCHIO
D[X] Oy
, cpenHee KBaJpaTUYECKOE OTKJIOHEHHE 5 BEPOSTHOCTH
Pim,-o, <X<m, +0o,).
6. 3amana QyHKUMA pacrpeneieHHs Cay4ailHOW BeIMYUMHBI X
0, X <3,
1 3 2
F(x) = Z(_X +12x° —45x+54), 3<x<5,
1 X>b.

Haiitn mnotHocts pacnpenenenus. [loctpouts rpaduku GyHKIHH U TIIOTHOCTH
pactpeselieHus. BBYHUCIUTH MaTeMaTHYeCKOe OXKHJAHUE, JUCIEPCHI0 H BEPOSITHOCTH
P(X €(0,4)).

7. B Tabnure mpuBeACH 3aKOH paclpeiciieHUs: BEPOSTHOCTEH CHCTEMBI CIyYalHBIX BEITH-
guH (X, V)

X

vy L -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
Haiitu: xosdduiment «a»; maTeMaTHYECKHE OXXUJAaHUA Yy nucnepcun
O'i, 2 rx y
;5 KO3 OUIMEHT KOppessuuu .
H/[3 Nell «llepsuunasn oopadbomka pe3yibmamos IKCnePpUMEeHma)
Z[aH CTaTI/ICTI/I‘leCKI/Iﬁ pAA (MCXOJAHBIC 3HAYCHU S BCJ'II/I‘II/IH)

X v X v X y X v X v

384 18,7 40,7 24 30,3 18 273 25,1 22 21

40,2 11,7 50,8 9 284 15,7 38 20,6 32 286

24,1 20,9 38,2 22,8 476 11,3 52,8 15,2 195 19,7

325 224 36 19,8 303 21,3 48 245 46 203

25 295 35,7 153 305 2738 26 28,7 278 155

38,1 19,6 343 20,7 48,7 115 325 28 35,2 30,7

16,8 322 438 13 16,8 18,3 57,1 2,9 116 18,2

288 29,7 355 24 23,9 20,2 40 238 425 15,3

471 14,7 459 24 54,3 14,2 50,7 159 32,9 225

50,1 15,9 29,3 21,9 60,8 27,2 58,6 93 356 22,7

30,2 25 54,2 14,2 214 19,8 40,1 17,4 47 173

36,9 232 59,8 6,1 384 23 344 234 314 30,2

36,6 7.9 32,2 22,3 168 205 537 12,4 282 30




38 154 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 30,6 215 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 15,3
42,3 19,7 41,5 10,8 41,9 14,6 42,3 23,5 25,8 27,4
357 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5

Haiitn BbIpa’keHuE JBYMEPHOIO SMIMpHuUecKoro pacmnpenesnenus (X, Y), sMmnupuueckue
pacrpeniesieHus: COCTAaBISAIONMX X U Y, HOCTPOUTh Ipaduueckoe 0TOOpakeHUe pacrpeieeHuH.
JU1s1 3TOr0 - COCTaBUTh KOPPEISALMOHHOE 110J1€, KOPPESILIMOHHYIO TaOJIUIy aOCOJIFOTHBIX YacToT,
BapHaLlMOHHBIE PsIIbL, TAOMUIy «CTaTUCTHYECKAs! COBOKYITHOCTh H3MEPUMOT0 IIPU3HAKAY.

HJ[3 Nel2 «Hucnoevle xapakmepucmuKku 2eHepaabHbIX RAPAMEmpPOos)

[To nanubM, mosrydyeHHbIM B /I3 Nell, onienuTe reHepalibHbIe MapaMeTphl: HAMAUTE Cpe-
Hee, AUCIEepPCHsi, Cpe/lHee KBaApaTUYHOE OTKIOHEHUE, aCUMMETPHs, dKCIIecC, MOJa, MEIhaHa, Ko-
¢ dunreHT Bapuauuu i npu3HakoB X U Y. OLEHUTE CTENEeHb OTKIOHEHUS IMIHPUYECKOTO
pacnpeziesieHus: ’TOr0 U3MEPUMOTo MIPU3HAKA OT HOPMAJIBHOTO PaCIpPE/ICIICHNUS.

g sToro 3anmonHuTe Tabnuiy «PacyeT BHIOOPOUHBIX OIICHOK MPU3HAKOB» U MPOBEIUTE
pacdeTsl UCTIPABICHHBIX OICHOK T'€HEPAbHBIX MapameTpoB. Cruenaiite BbIBOJ 0 Kod(hduIreHTe
BapHaIlyH.

HJ[3 Nel3 «IIpoBepKka CTATUCTHYECKHX THIIOTE3)

[To nanHbIM, oayyeHHbIM B /I3 Nell u 12, mpoBecTu CTaTUCTUYECKYIO NPOBEPKY CTaTH-
CTHYECKON THIOTE3bl 0 HOPMAJIBHOM paclpeiesieHud HU3MEpsSEeMOro IpHu3HaKa IO CIETYIOIIUM
KPUTEpUSM: a) CpEeIHEMY KBaIpaTHYHOMY OTKJIOHEHHIO, 0) pa3Maxy BapbUpPOBaHUs, B) MOKa3aTe-
JIIM MCIIPAaBIEHHBIX aCHMMETPHH U JKCIlecca, I) Kpurtepuio Ilupcona y? (ypoBeHb 3HAYMMOCTH
npuHATh paBHbIM 0.05). B ciiydyae npuHATUS TMIOTE3bl 0 HOPMAJIbHOCTU paclpeesieHusl HallTu
JIOBEPUTENIBHBIE UHTEPBAJIBI ISl MATEMATUYECKOTO OKUJAHUS U CPEJHETO KBAIPaTUUYHOIO OTKJIO-
HeHus npu ypoBHe Haa&xHocT 0.95.

HJ13 Nel4 «Bviacnenue KoppenayuoHHOU 3a6UCUMOCIU USMEPUMBIX NPUSHAKOB)

[To nannbIM 3agaun, uccnegyemoi B MJI3 NeNe 11-13, HaiiTu u 3anucath B KOPPEISALIUOHHYIO
Tabyuily YCJIOBHbIE cpeaHue. Ha xoppensinoHHOM MoJjie OCTPOUTh JIMHUU perpeccuu. Haittu
UCTPABJICHHBIA KOPPEISALMOHHBII MOMEHT U K03 duuueHT koppensauu. [lpoBeputs runoresy o
HE3aBHCUMOCTH Mpu3HakoB X U Y (ypoBeHb 3HaUMMOCTH NpHUHATH paBHBIM 0.05). Paccuurars
kodpuumenTs! auHelHol perpeccun (X Ha Y mim Y Ha X).IIpoBepuTh 3HaUMMOCTH ypaBHE-
Hus perpeccun. HaliTu goBepuTenbHble MHTEPBAIbI Ul KO3()PUIIMEHTOB KOPPEISILUA U JIMHEH-
HOM perpeccun (pu ypoBHe HanéxHocTH 0.95).

7 OueHOYHbIE CPEICTBA ISl IPOBEACHHUS MPOMEKYTOYHOM aTTeCTAlluN

a) [lnannpyemMsble pe3y/ibTaThbl 00y4eHHs U OLICHOYHBbIE CPEACTBA IJIs IPOBEACHHS
NMPOMEKYTOYHOM aTTeCTalluM:



Crpyxk-

TYPHBII

371€- [Inanupyemsle pe-

OueHouHble cpeacTBa

MEHT | 3yJbTaThl OOyueHUs
KOMIIE-
TEHILIUU
OIIK-1 - cnocoGHOCTBIO MPEICTABIATH AJAeKBATHYH) COBPEMEHHOMY YPOBHIO 3HAHUN HAYYHYIO
KapTHHY MHPa HA OCHOBE 3HAHHS OCHOBHBIX N0JIOKEHHUIi, 3aKOHOB M METO/I0B €CTECTBEHHBIX HAYK M
MATEMATHKH
3nare | HeoOxonumelii me- Teopernyeckue BONPOCHI

pEYCHh OCHOBHBIX
ONPEACIICHUI U TIO-
HATUH pasaenoB
MaTEeMaTHKU . BCK-
TOpHas W JUHEHHAas
anrebpa, aHaJIWTH-
YyecKas TeoMeTpHs,
g depeHIrab-
HOC W MHTErpajb-
HOE€  HCYHCJICHMSI,
nuddepeHmab-
HBIC ypaBHEHUS,
TEOpPHUS  BEPOSITHO-
CTei M MaTeMaTH-
YyecKas CTAaTHCTHKA;
YHCJICHHBIE  METO-
OBl HE TOJLKO Ha
YPOBHE  BOCIIPOU3-
BeJIeHUsI U O0O0BbsiC-
HeHuss  uHpopma-
MK, HO W HHTEN-
JIEKTyaJIbHBIC
HaBBIKM  IIPUMEHE-
HUS 3HAHUM 1A
pemieHuss mpoodiieM
M 3aJa4, HaxoxJe-
HUS  YHUKaIbHBIX
OTBETOB K MpoOJIe-
MaM, BBIXOISAIIUM
3a paMKH  OJIHOU
JHUCIUTLINHEL, a
TaKKe IS OILCHKH
U BBIHECEHUSI KpH-
TUYECKHX  CYXKJIe-
HUH.

Bricokuii ypoBeHb
3HAaHUH OCHOBHBIX
METOH0B HCCIIEN0-
BaHMUsI, UCTIOJIb3Ye-
MBIX B MaTeMaTH4ye-
CKOM aHaJIu3e, TeO-
pUH BEPOSITHOCTEN
1 MaTeMaTHYECKOM

=

~No

10.
11.
12.
13.
14.
15.

16.

17.

18.

19.

20.

21.

22.

1.Matpuupl. Bunbl Mmatpuil. [leiicTBUs Haa MaTpULIAMH.
Omnpenenurens. OnpezeneHue, CBOWCTBA OIpe-
JEIIATEIS.

Hesbipoxxiennas marpuna. O6patHas marpuna. Panr mat-
pHULBL.

Cucrempl JMHEHHBIX YypaBHEHUHW. OCHOBHBIE IIOHATHUS.
CosmectHocth CJIAY.

PemreHne HEBBIPOXKIACHHBIX JIMHEWHBIX cHCTEM. POpMyIIbI
Kpamepa. MaTpuunsblii MeTO/I.

Pemenne cucreM nuHENHBIX ypaBHEHUN MeTonoM [ aycca.
CucreMpl TMHEMHBIX OAHOPOAHBIX YPABHEHUH.

Bexropsl. JluneliHble onepanuu Haj BekTopaMu. IIpoek-
nus BeKTopa Ha ocb. Monyns BekTopa. Hampasisromue
KOCHHYCBI.

CkaysipHOE IIPOM3BEEHUE BEKTOPOB, €ro cBoicrsa. Ilpu-
JIOKEHUS CKAJIIPHOTO MPOU3BEICHUS B T€OMETpUH, (Hu3u-
KeE.

BekropHoe npounsBeneHue BEKTOPOB, €ro cBoicTa. [Ipu-
JI0’KEHUS] BEKTOPHOT'O TIPOU3BEACHUS.

CMmemnianHoe MPOU3BEEHHE BEKTOPOB, €ro cBoiicTra. I1pu-
JI0’KEHUS CMEIIAHHOTO IIPOU3BEICHMUS.

YpaBHeHUs NPSIMOM Ha TJIOCKOCTH.

YpaBHEHMSI INIOCKOCTU B IPOCTPAHCTBE.

VYpaBHEHHUs IPAMOU B TPOCTPAHCTBE.

B3aumHoe pacnonoxeHue NpsAMBIX M IUIOCKOCTEH. YTOI
MEX1Yy HUMH.

PaccrosiHME OT TOYKHM 10 HPAMOM, IUIOCKOCTH. Touka me-
pecedeHus MpsIMOM U INIOCKOCTH.

Kpussle BTOpOro mopsiaka: OKpyX HOCTb, JJIJIUIIC, THIEP-
6oa, mapabona, UX reOMETpUYECKHUE CBOWCTBA U ypaBHE-
HUSL.

Omnpenenenne QYHKIMM HECKOJIBKUX MepeMeHHbIX. O6-
JacTh ONpeieNeHus. 3aMKHYTble M OTKpBITbIe OOJIACTH.
CriocoOsblI 3a1aHusL.

YacTHble NPOU3BOJHBIE (DYHKIIMM HECKOJIBKUX IEpeMeH-
HBIX, UX T€OMETPUUYECKUIN CMBICII.

[IpousBoaHast CIOXKHOW (PYHKIMU HECKOJIBKHX IEpeMeH-
HbIX. [losmHast mpon3BoaHas.

JuddeperurpoBanue HEIBHOM (YHKIUU HECKOIBKHUX Ie-
PEMEHHBIX.

JkcrpeMyM QyHKIMHU ABYX nepeMeHHbIX. HeoOxoaumele u




Crpyxk-
TYPHBII
ae-
MEHT
KOoMIIe-
TEHLIUH

[Lnanupyemsie pe-
3y/lbTaThl 00yUYEHUS

O1neHOYHBIC CPEICTBA

CTaTUCTUKH, BEK-
TOPHOM U JTMHEUHOM
anredpe, aHaIUTH-
YECKOM reOMeTpUm

23.

24,

25.

26.

217.
28.

29.

30.

31.

32.

33.

34.

35.
36.
37.
38.
39.
40.

41.

42.

JIOCTaTOYHBIE YCIIOBHS IKCTPEMYMa.
[TonsiTue HeompeaeIeHHOr0 MHTErpajia, €ro CBOMCTBA.
Tabnuila OCHOBHBIX HEONPEIEIECHHBIX HHTETPAJIOB.
Meroapl MHTETpUPOBaHUS (3aMEHAa NEPEMEHHOW W HMHTE-
IPUPOBAHUE 110 YACTSIM).

HNuTerpupoBanue KBaJpaTHBIX TpexwieHOB. WHTerpupo-
BaHUE IPOOHO-pAIIMOHAIBHBIX (DYHKITHIA.

HNuTerpupoBaHue BbIpaXXEHUM, COACPKAIIUX TPUTOHOMET-
puueckue QpyHKIIH.

NuTerpupoBanue uppaoHaIbHbIX (QYHKIIHA.
OrmpezenieHne OMpeneIeHHOrO0 WHTErpaja, ero CBOMCTBA,
TCOMETPUYECKHA B PU3UUECKHUI CMBICIT.

Brruncnenune onpenenenHoro unrerpaina. @opmyna Hero-
ToHa-JIeliOHuma. MHTerpupoBanue MoJACTaHOBKOW, HHTE-
rPUPOBAHUE MO YacTaM. MHTErpupoBaHUE YETHBIX U HE-
YEeTHBIX (PYHKLNN B CHMMETPUYHBIX Mpeeax.

3ajaud, NpUBOASAIINE K KPATHBIM U KPUBOJWHEHWHBIM HH-
Terpajiam. Beraucienrne Maccbl HEOJAHOPOJHOIO Tea, 1EeH-
Tpa Macc, MOMEHTA UHEPLIUU.

KpuBonuHelHbIi UHTETpall, €r0 TEOMETPUUECKUN CMBICI U
BBIYMCIICHHUE B JEKAPTOBBIX U MOJSPHBIX KOOpIUHATAX.
JIBOWHOW MHTErpa, €ro reOMETPUIECKUNA CMBICI U BbIYKC-
JICHHE B JEKAPTOBBIX U MOJSPHBIX KOOpIUHATAX.

TpoitHON MHTErpasl U €ro BBIYMCIEHUE B JEKapTOBBIX, LIH-
JTUHIpUYECKUX U chepuyeckux koopauHartax. I[loBepx-
HOCTHBIN UHTETpaJl.

3anauu, npuBoAIIKe K AU PepeHInanbHbIM YpaBHEHHUSIM.
JuddepennnanpHble ypaBHEHUS IEPBOTO MOpAIKA. 3a1a4a
Komm. Teopema cyiiecTBOBaHUS U €IUHCTBEHHOCTH 3a7a-
gu Kommm. O01ee penieHue.

JuddepeHnnanbable ypaBHEHHUS € Pa3JIeNsONUMUCS Te-
pemeHHbIMU. OTHOPOHBIE YpaBHEHUS.

JInnelinble ypaBHeHUs. Y paBHeHUE bepHyuin.

VYpaBHeHHe B MONHBIX U depeHnnanax.
Juddepennunanbable ypaBHEHHUs BBICIINX MOpsAaKoB. Oc-
HOBHbIE OHATHS. 3anada Komu. Teopema Komm.
VYpaBHeHHUsI, JOMMYCKAIOLME TOHMKEHUS MOPsIIKa.
JIuneitnsle audQepeHnranbHble YpaBHEHUS BBICIINX I10-
psankoB. JlunaeiHble oOgHOpOAHBIE AH(dEepeHITnaTbHbIC
YPaBHEHHUS BTOPOT'O NOPSAKA, CBOMCTBA UX PEIICHU.
JInHelHO-3aBUCUMBIE M JIMHEHHO HE3aBUCHUMBIE CHCTEMBI
¢ynkuuid. Onpenenurens Bponckoro. dyHnameHTagbHas
cuctema perieHuit. CTpyKTypa OOIIEro penieHus: JTUHEeH-
HOT'O OJTHOPOJHOTO AU epeHInanbHOro ypaBHEHHS.
JluHeliHble 0HOpPOJHBIE TU(dEepeHIINATbHbIE YPAaBHEHMUSI
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43.

44,

45,

46.

47.

48.

49.

50.

o1.

52.

53.

54,

55.

56.

S7.

58.

59.

60

N-TO MOpSAJKa C MOCTOSIHHBIMHU Kod¢unuentamu. OyHaa-
MeHTaJbHas cucTtema peuieHuil. CTpykTypa of1ero peuie-
HUSL.

Bupl yacTHBIX perieHui JIMHEHHbIX OAHOPOAHBIX Tudde-
PEHIMAIBHBIX ypaBHEHUI BTOPOro M N-ro Mopsjka c Io-
CTOSSHHBIMU KOX((QULIHMEHTAMU B 3aBUCUMOCTH OT KOpHEH
XapaKTepUCTHUUECKOI0 ypaBHEHUS; O0LIIEe PELLICHUE.
JIunelinble HeoqHOpOAHbIE IU(p(depeHnalIbHbIE ypaBHe-
HUS BbICIIUX NMOPsIAKOB. CTPYKTypa 00IIEro peueHus.
Meton Bapualy NPOU3BOJIBHBIX ITOCTOSIHHBIX PELICHHUS
JIH/Y BbICIIMX MOPSIKOB.

JIuneiinble HeoqHOpOAHbIE IU(p(depeHnalIbHbIE ypaBHe-
HUS C TIOCTOSIHHBIMU K03((pHIMeHTaMn U TIpaBoOil Y4acThIO
CIEeLMANbHOT0 BUJa. MeTol HeonpeaeaeHHbIX K03 duiu-
€HTOB.

Yucnosele psaabl. CxonuMocTh U cymMMa psiaa. CpoiicTBa
PAIOB.

Psn reomerpuueckoii mporpeccuu. HeoOxomumerii mpu-
3HaK CXOJMMOCTH YUCIIOBOTO psiaa. ['apMOHMUYECKUH psia.
JlocTaTouHblE NPU3HAKK CXOJUMOCTH 3HAKOIOJIOKHUTEIb-
HBIX psioB. [lpusnaku cpaBHenus. [Ipusnak JlanamOepa.
JlocTaTouHblE NPU3HAKK CXOJUMOCTH 3HAKOIOJIOKUTENb-
HBIX psiioB. PagukaneHbiii npuszHak Komu. HTErpansHsii
npusHak Komm.

3Hakouepeyrommecs U 3HakonepeMeHHble psibl. [Ipu3Hak
Jleii6Hu1a. AGCOIIOTHAS U YCIIOBHAsI CXOJUMOCTb psijia.
OyHkuMoHanbHble psiibl. O0nacTh cxonumoctu. CTeneH-
Hele psaabl. Teopema AbGens. Pagmyc cxommmoctu. CBoii-
CTBA CTENEHHBIX PSI/IOB.

Panel Teitnmopa m Maknopena. Paznoxenue ¢yHkumii B
CTETICHHBIE PSIbL.

[IpuMeHeHHEe CTENEHHBIX PAJOB B MPUOIMKEHHBIX BBIUUC-
JIEHUSIX.

Tpuronomerpuueckue psasl. OnpeneneHue Koddduumen-
TOB TPUTOHOMETPUYECKOTO Psijia. Y CIOBHE Pa3I0KUMOCTH
¢bynkuuit B pag Oypoe.

Psaner @ypre ans 4eTHBIX UM HEUYETHBIX (PYHKIMNA. Psijsi
®ypbe s QyHKIUMU MPOU3BOJILHOTO nepuoja. Pasnoxe-
Hue B psijg Pypbe HEMEpHUOINUECKUX (HYHKIIUH.

OYHKIMKM KOMIUIEKCHOTO MEePEMEHHOr0: MoKa3zareiabHas U
norapupmudeckas GyHKIHUS.

OYHKIMHY KOMIUIEKCHOTO MEPEMEHHOT0: TPUTOHOMETpHYE-
CKHE U 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIIUH.
OyHKIUN KOMIIEKCHOTO IEPEMEHHOI0: THIepooInyeckue
¢GbyHKIMH, cTeneHHas: QyHKIUS.

. IndbdepennmpoBanne QyHKIMH KOMIIEKCHOTO TEPEMEH-
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Horo. Ycnosus Komm-Pumana.
61. UnTerpupoBanue GpyHKIMI KOMIUIEKCHOTO NEPEMEHHOIO
v — pewarb 3ajgadu
M 110 U3y4aeMbIM TeO- JInneiinas aiaredpa
e peTHuecKH  pasie- 1. Pemnte matpuunoe ypaBuenue X+3(A-B)=4C, raoe
T nam; A 1 3 B 3 8 co 8 6
b 00CyXIaTh  CII0CO- -2 —a) " |=7 5)7 7 =3 9/
Ob1  apdexTuBHOrO 2. BeimonHuTh JIECTBUA
pemenust  audde- 5
PCHIOHAIBHBIX -1 56 7 3 -1 4)(2
ypasnenmit w mx| | 3 4 o 1[2|. /5 2 3||3]
cucTeM;  ompene- 3
JSTh s dexTus- 0 78 2 1 1 -2 3)4
HOCTh pEIICHHs 3a-
Jlauy, MOJYYEHHOTO 123
C TmoMoIbl yuc- | 3. Bprunciuts onpenenutens (2 0 4.
JEHHBIX  METOJOB; 5 6 7
pacno3HaBaTh  3(-
(EeKTUBHBIE PE3YIIb- 11 2
TaTel ~ 00paboTku | 4. Haiitn o6patayto Matpuy A~ ecim A=|2 -1 2
HKCIIEPUMEHTANb- 4 1 4
HBIX JIaHHBIX OT He- . .
> (EKTHBHBIX 5. Pemmte cucTemMpl TMHEWHBIX aNreOpandecKux ypaBHEHHN
KoppektHo  Beipa- | 1O dopmynam Kpamepa, MaTpuuHbIM MeTOJIOM, MeToAoM [ayc-
aTh U aprymeHtH- | &
pPOBaHHO  00OCHO- 3X, +4X, +2X; =3 X+ X, =X =36
BBIBATh MOJIOXKEHHA | A) 92X, — X, —3X; =—3 B) {X =X, +X; =13 .
npeaMeTHol  obna- X, +5X, + X, = —2 2X, + X, + Xy =7
CTM 3HaHus Belne-
6. Pemmts cucremy mMeronom I'aycca

JSITh 3HAHHS KaKUX
NOHATUI TpebyeTcs
JUI  pEIeHHus TeX
WIM UHBIX 33724,
OOBSCHATH U CTPO-
UTh TUIIMYHBIE MO-
Jen y9eOHBIX Ma-
TEMAaTUYECKUX |
MEK U CIIATUTHHAD-
HBIX 3a]1a4.

— 000cyxaaTh
crnocobsl  addek-
TUBHOTO PELICHHUS.

X, + X, +3X; —2X, +3X, =1
2%, +2X, +4X; =X, +3X; =2
3%, +3X, +5X; —2X, +3%X; =1
2X, +2X, +8X; —3X, +9X, =2

7. Pemnth cucreMy OTHOPOJIHBIX YpaBHEHUHN

2%, + X, +X;, =0
5X;, =X, =X, =0
X; —3X, —3X; =0
BekTopHas anredopa
I[aHBI KOOPAWHATLL BCPIINH

A(L36), A(221), A(-L01), A (-4
1) nmuny pedpa AA, ;
2) yron mexnay peopamu AA, U AA,;

nrupaMHubl

AAAA,
6; —3). Haiitu:
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3) wiomaas rpaHu AAA,;
4) 00beM MUPAMHUIBI.
Ananuntudeckas reomerpus. Kpusbie 2-ro nopsiaika

8. B kakoii Touke mpsmasi, mpoxosinas yepe3 Touku A(3,-2)
u B(-1,2), nepecekaet och Oy.

9. Haittu paccrosnue mexay npsimbiMua 4x-3y-7=0 u 4x-
3y+3=0.

10. Hamucarb KaHOHHYECKHE U MapaMeTPUUYECKHE YpaBHEHUS
npsMol, mpoxojsauiel uepes Touku M(2,1,-1) u
K(3,3,-1).

11. IIpoectu npsmyio yepe3 Touky A(2,0,-1) nepneHauky-
TSIpHO TIocKocTH 3x+4y-2+4=0.

12.  TIpoBectu miaockocTh Yepe3 Touky A(2,0,-1) mapamiensHo
miockoct 3x+4y-z+4=0.

13.  IIposectu miuockocth uepe3 touku A(1,0,2), B(-1,2,0),
C(3.3,2).

14.  Jloxa3aTp, 4TO MpsIMBbIE B3AaUMHO TTEPIICHIUKYISPHBIL:

15 X y-2 z 3Xx+y-5z+1=0,
© 17 22 T3 " |2x+3y-8z+3=0.
16. Jloka3ars, 4TO MpsIMBbIE MTapalICIbHBbL:
_ X+y-2=0
7. XFr2_y-l_z, Py .
3 -2 1 X—y-52-8=0

18.  OmnpenenuTs TUN | HOCTPOUTH JHHHIO:
19. x> -9y?+2x+18y+73=0

20. 2x°+3y*—4x+6y-7=0

21.  y*—-4x-2y-3=0

29 y:3x—3
2X+5
23. BBenenune B MaTeMaTHUECKUN aHAIN3
24.  Haiitn npeaens! GyHKINNA:
_ 2x°+x%+5 _ x*-3x-2 fim YX+1-2
lim ———— lim ———— m——=—
25, ¥ 3XT—Xx+1 . oL XT X2 Px-2-1.
. 1—-cos4x
lim ————
x>0 2X-tgx .
_(2x-1)" 1,
i . 2 _ lim H _ 3x
26 XIm@x (Vx°+1 x)_ X%[ijtlj. leTO(l ax)>
m In(1+2x)

x—0 e3x -1

27. HccnenoBath Ha HENPEPHIBHOCTb, HAUTH TOYKH Pa3phIBa,
CETaTh YEePTEK:
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28.
29.

30.

31.

32.

33.
34.

35.
36.

37.

38.

30.
40.

41.
42.

43.
44,

45.

46.

X+4, x<-1,
X242, —1<x<1,
2X, x=>1.

1 y:
y =43x,

Jubdepennmanbaoe ucuncieHue GyHKIMH OJTHOU Iepe-

MEHHOU
2X+1 _ctox
y=| —+3 °
X .

Haiitu npoun3BoHbIe PYHKITUI:

y =¥ 4 |/x .sin? 3x.
y=(4x+5) . y2 —x* +10yx=0 _
Haiitu nuddepenman pynxmuu:

y =Intgy §+arcsin4 5x

Haiitn mpon3BogHbIE IEPBOrO U BTOPOT'O MOPSAIKOB:

X =arcsin t,
{y =In(1-t?).
Haittu YpaBHEHHUS KacaTeJIbHBIX K napabose
y= X* —4x+6 B TOYKaX, OpANHATEI KOTOPBIX PaBHBI
3.

Haiitu HamGonbliee U HauMeHblIee 3HAUYEHUS (YHKIUU

y=2x+6-H/(x+3° oTpeske [-4 _2].

Haiitu uHTepBanbl Bo3pacTaHUs, yObIBaHUS, 3KCTPEMYM
byHKIIUN
2t
x> +3
Haiitu acumnrors! rpaduka GpyHKuun
3
X
x> +1

Haiitu nnTEepBaIIBl BBITYKIOCTH, TOUKU Niepernda rpapuka
byHKIIIT
y=X-€

@DYHKIIMH HECKOJIBKUX NIEPEMEHHBIX

Haiitu u mnoctpouth ob6nacte omnpezneneHuss GyHKIUU

__In(¢*y)
y—X
Haittu YacCTHbIE MIPOU3BO/IHBIC byHKIIIT
Z = X-arctg y

1+ x2
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7=x’y—-y’x

47.  HaifTu npoW3BOAHYIO CIOXHOM (yHKIUU
rge X=UCOSV. y=USINV
oz oz
48. Haittu mupomssogubie OX %Y wesroii byHKIUHA
e’ —x*ysinxyz=0
49. Haiitu »skcTpemMyM  (QYHKIMH — JBYX  IEPEMEHHBIX
z=4(x-y)-Xx"-y*,
HTErpajbHOE UCUHCICHUE QYHKIUN
50. Haiitn HEOIIPEIECIICHHbIE WHTErpPaJIbI a)
J-x2+5x—\/;+2dx _
X2 - I sin( 3x +1)dx’ 5)
H COSX J. 5X _ 2
Ism xe dx,r) W2 4+ A% +5
J‘ 3x—-4
[x2 —6x+1 o J.xsin(2x)dx ) _[xarcsin xdx 3
_ X—3
X Lax [-——dx
x*+1 W) (x* —4)* , K)
J» cosx+1 dx ., 5
Sin X+CosX—2 ) fsm 2XCos 2xdx, )
\/_ +2
Icos2 xsin* xdx .[A{/_Jrl
[y 2 X
jx—41dx J' f dx
X ,p) e +1
51.  Haiitu onpenenéHHble HHTETPAJIBL:
l2 e dX 1 X + X3 e
[sin x cos xdx [—— = dx [ x*In xdx
0 ’6)1x(lnx+1)’B)0x +5 o1

4 2 4
j dx J‘

o Cos X(1+cos x) 0 (8 x>

52.  Haiitu H€CO6CTB€HHBI€ MHTETrPaJIbl:
Tdx T dx T dx
L x? .6) J x? +4x+10 X =3x+2
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53.  Haiitu miomanas 001acTy, 3a1aHHON TUHUSIMUA B I€KapTO-
— 2 _ _
BOIA cucTeMe KoopauHar: J — X ly=2x+2

54.  Haiitu nivHY KpUBOM, 3aJIaHHON YpaBHEHUSIMU

55 a)y:Inx,\/ngs\/E’
_ |4(2cost —cos 2t)
Y= a2sint —sin 2ty °

<tr

56. Haiitn 00béM Tena 0Opa30BaHHOTO BpaIICHHEM O0JIacTH

— y3 —
y=Xx y_‘/; BOKpyr ocu OX .
57.  Haiitu kpuBOJIMHENHBIE HHTErPaANbI 110 KpUBbIM L, 3a1an-
HBIM B JIEKapTOBBIX WJIH MOJSIPHBIX KOOPAUHATAX:

_[ydI,L:y:x3,0£x£1
L , 6)
jzdl,L:x:tcost,y:tsint,z:t,OgtSZ

L

I x*+y?dl,L:r=acosp, 0<x<1
L

HNurerpajsl no ¢gurype
58.  Haiitn aBoitHON MHTErpan mo obmactu D, orpaHnueHHON
JMHUSAMU:

”(X—Zy)dxdy,D:x:O,y:2x2,x+y:3
D

X

de. f (X, y)dy

1/x

N ey N

59.  M3MeHMTh NOPSIOK MHTETPUPOBAHUS:
JIEMEHTBI TeOpuH (PyHKIMI KOMILJIEKCHOIO IIEPEeMEeHHOI0

60. Haiitn Bce KOMIUIEKCHBIE YHCIIa, YAOBIETBOPSIONIUE 3a-
JTAHHBIM YCIIOBUSAM 722 -78 =172, Haiinenurle dnucna
3amucaTh B TPUTOHOMETPUYECKOM M TMOKa3aTeIbHOMN
dhopmax.

T

. 1
61. Beruucnoute 3HaueHus ¢Gyukuumit: cosi, In(3+4i),e 2,
arcsin i .

62. Haiitn kopHU ypaBHEHHUs Sin zZ = 3i ¥ U300pa3uTh UX Ha
KOMIIJIEKCHOM TJIOCKOCTH.

. z
63.  Haiitu oOpa3 nuHUM | pu 0TOOpaKeHUH W= ——.
zZ—1
OO0bIkHOBeHHBIE M depeHIHATBHbIC YPABHECHUS
1. Haiitu oOmuit  wmHTErpasm wim  oO0miee  perieHue

aQdepeHIMaIbHOr0 YpaBHEHUS! IEPBOro Mopsiaka (B MpuMepax
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r), 1) pemuTh 3anauy Komm):
a) my'+xy2+x=0’ )
, x*+2xy-5y?
20xdx—3ydy:3x2ydy—5xy2dx’ B) PN —6xy
y' — ycos X = sin 2x Xy’ +y = xy’
' { y0)=-1 "~ { y() =1

7e)

lzdx—Ldezo.
X X

2. Haiitu obmiee pemenue nuddepeHnanbHOro ypaBHEHUS:

2) y"’XIn x = y"’ ) (L+x%)y" +2xy" =12x*

y" =2sin® ycosy

y(1)_—, y'®=1
3. Haiitu pemenue 3amaun Korm:
4. Haiitu oOuiee pemenue auddepeHunanbHOro ypaBHeHus (B
npuMepe 1) peuuTs 3aaauy Komm):
2) y 4y”+5y’:6x2+2x—5’ 5)

y"'+2y" -3y' = (8x+6)e”

nr

B) y" -4y +4y =e*(cos x +3sin X). r)
y"" — 64y’ =128 cos8x — 64e™
y"+y=1/sin x
y(z12)=1,y'(n12)=n12
Paabl
1. Jloka3aTb CXOAUMOCTb U HAUTH CYMMY psjia =2 n°+n-2 2
2. HccaenoBaTh Ha CXO)II/IMOCTI) pAIbL:

o0

2 sin’ nyn 1 = nl(2n +1)!
0 X mh g & w() T E G

6) n—1
> [3n —2)2”
Zn
= \4n+1

, 1)

o0

z 1
o) (3n+1),/In(n +5) .

3. MHccrnemoBath psiael Ha aOCOMIOTHYIO M YCIOBHYIO
CXOAMMOCTB:!
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= sin nv/n = (=D (D" (2n+1)
a) "1 nv/n 6) nzzi‘nln(mtl) B) nzl“ 3n+2
i &
4. Haiitu cymmy psiga "=t 4’(2n+1) ¢ TouHocTsio 110 0.001.
5. Haiit 0651acTh CXOAMMOCTH CTEMIEHHOTO psja:

Z( n"2"(x+1)" = 4" (x—3)*"
a) ) 3n+2 ,  6) 1 ven+1 , B

2n+l

i(—l)”(;::Z)

6. Pasnoxuts QyHkumro B psag Teinopa o crenensm X :
2) (3+e7%)? .6) 71(12 + x — X)? B) In(1—x—20x*)
7. Beraucautb uHTErpai ¢ TouHoctsio 10 0.001:

OIS dx OIZ

sin( 25x*)dx

a) 0V1+X" 5 0 .
8. Haiitin mpubmmkénHo pemenne 3agayn Komm B BuIe oTpeska
pama Teiiopa 1Mo cremeHsM X ¢ YETHIPbMS HEHYJIEBBIMH

yn — X2 + y2
y(0)=0,y'(0)=1

KO3 pHULIHEHTaMU: {

DJeMEHTHI FTapMOHUYECKOro aHanu3a. Psaast dypoe
1. Paznoxutrs B pan Pypbe (QYHKIUIO, NEPUOAMYECKYIO C

IIEPUOJIOM 27 3aJIaHHYI0O Ha OTpE3Ke [-7,7] dbopmynoit
X+7w,—m<Xx<0
f(x)=
7, 0<x<r«
2.  Pasznoxute B psan Pypbe GYyHKIHIO, TMEPHOIAYECKYIO C

nepuonoM 4, 3amammylo Ha oTpeske [-2.2] bopmynoit

2 _2<x<
F(x) = X°,—-2<x<0
X, 0<x<2

3. Pa3noxuth a) B psAg MO KOcuHycaM U 0) B psAl MO CHHYcaMm

byHKIMIO, 3aJ]aHHYI0  Ha  OTpe3Ke [0.3] bopmyroit
X, 0<x<1
o= 3_7)( 1<x<3

Cuay4aiinbie cOOBITHS
3amanue 1.
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OnpIT — M3BJEUEHHUE JETANM U3 SLIMKA, B KOTOPOM HaxoIATCS
m3nenuss Tpex coproB. CoObITHS: A — «M3BJI€YEHA JI€Tallb
nepBoro copra»; B — «wusBneuena neranp BToporo copra»; C —

«M3BJICYEHA JIETANlb TPETHEr0 COPTay. YTO MPENCTABISIOT cOO0N
cooprrus A+B, A+C AC AB+C»

3ananue 2.

lapnepoOuuiia  BbIJaIa  OJHOBPEMEHHO HOMEPKH YEThIPEM
JWIaM, CAABIIMM B Tapaepo0d cBoum numnbl. [locme 3Toro ona
meperyTajia Bce ULUIANBI W TOBecHiaa HX Hayraa. Haiitu
BEPOSTHOCTH CIIETYIOLINX COOBITHIA:

A — «axaoMy M3 4YeThIpeX IUI[ rapAepoOInuia BBIIACT €ro
COOCTBEHHYIO LIUISITY»;

B — «poBHO Tpu nuIa MOTYYaT CBOU ILISTIBDY;

C — «pOBHO J1Ba JIMIIA TTOJIYYAT CBOM MUISITTBDY.

3agaHue 3.

BepositTHocTh TOmagaHus B L€Nb MPU OJHOM BBICTpENIC paBHA
0,001. HaiiTu BeposITHOCTH MOMNaJaHWs B IeNb OBYX U Oolee
IyJib, €CJIU YKCIIO BBICTpesioB paBHO 5000.

3aganue 4.

BeposiTHOCTh M3roTOBIEHUS HM3/EHs, OTBEYAIONIErO CTaHIApPTy
MpHu JaHHOM TexHonoruu paHa 0,8. HaliTu BepoSTHOCTH TOTO,
yto n3 200 m3nenuit crangapTHeIMU OyayT: a) poBHO 150, 0) oT
140 no 155, B) He MeHbIIe 165.

3amanue 5.

Tpu aBTOMOOWMIIS HaMpaBlIEHBI HAa IEPEBO3KY Ipy3a. BeposTHOCTH
HCTIPABHOTO COCTOSIHHS TEpBOro M3 HUX paHa 0,7, BTOporo —
0,8, Tpetbero — 0,5. HaiiT BeposSTHOCTH TOTO, YTO POBHO JBa
ABTOMOOWJISL PUTOJTHBI K AKCILTyaTaIiu.

CayyaiiHble BeJIHYMHbBI
3ananme 1. He3aBucuMble ONBITHI MPOJOJHKAKOTCS 1O NEPBOTO
MTOJIOKUTEIBHOTO MCXOZA, MOCNIe 4ero mnpekpamarorcs. Haitu
PsA pacIpeesIeHHs] YUCIIa OIBITOB, €CIU BEPOSTHOCTD ITOJIOKHU-
TEJIBHOTO UCX0/1a IPH Ka10M onbiTe paBHa 0.6 .

3aganue 2 3anaH psja pacupeelieHus caydailHoW BenmuduHbl X.
Haiitn maTemMatndeckoe okuaaHue, TUCIEPCUIO U CPEIHEE KBA-
patudeckoe oTkioHeHue. [loctpouts QYHKINIO pacnpeaencHus.

X 4 6 10 12
P 0.3 0.2 0.2 0.3
3ananme 3. [l HenpepblBHOW Cly4allHOM BEJIWYMHBI 3aJlaHa
GbyHKIMS pacrpeaesieHust F(X). TpeOyeTcss HalTH TUIOTHOCTH

pacnpeeieHus f(X), MaTeMaTHIeCKOe OXHJIaHUE, TUCIICPCHIO,
cpenHee KBaI[paTI/I‘IeCKOe OTKJIOHCHUC. BBI‘II/IC.HI/ITL BCpOSITHOCTL
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TOT0, YTO OTKJIOHEHHUE CIYyYalHON BEJIWYUHBI OT €€ MaTeMaTnye-
CKOT'0 OKHJIaHus OyAeT He Oosiee CpeIHero KBaApaTUIeCcKoro oT-
kionenus. [Toctpouts rpaduk GyHKIUH.

0 ., x<0
F(x) = 1-(1—c052x) L 0<x<X
2 2

1 ' T

x>

2

3ananue 4. /[ HenpepbIBHON ciaydyallHOM BEJIMYMHBI 3a/aHa
IJIOTHOCTb PaclpenesIeHUs f(X). Tpebyercs HaliTu napameTp a,

(GyHKIHIO pacrpeneneHus F(X), MaTEeMaTHYECKOE OKUJaHUE,
JHMCIEPCHIO, CPETHEKBAIPATHYECKOE OTKIOHEHHE.

0 , X<0
ax? L 0<x<2
f(x)= 2
a-(4-x) ,2<x<4
0 , X>4

3apanue 5. Ciy4aifHoe OTKJIOHEHHE pa3Mepa JIeTalu OT HOMUHA-
Jla pacrpeie]ieH0 M0 HOPMalbHOMY 3aKOHY C MapaMeTpaMu a |
o . CTaHAapTHBIMU SBJISIOTCS T€ JI€TaNU, IS KOTOPBIX OTKJIOHE-
HUS OT HOMHHAlA JIeKaT B MHTEpBaie (a—a;a+a). 3anucath
(hopMyITy IIJIOTHOCTH PACIPEACICHUS U TIOCTPOUTH IpaduK MI0T-
HOCTH pacrpeiesieHusl.

CKOJIbKO HEOOXOJMMO H3TOTOBUTH JIeTajieh, YTOOKI C Be-
POSITHOCTBIO He MeHee [ cpenu HHX ObLia XOTs Obl OJJHA CTaH-
napTHas?

a=0;, 0=0.05 a=0.06; =097
3ananue 6.

3aKoH pacrpefeNeHus] CUCTEMbl TUCKPETHBIX CIyJYaiHbBIX
BEJINYMH (X,Y) 3aman Tabmuneit. Haiitn xoaddumment koppe-

JAUMA T,, W BEPOATHOCTh MONAJAHMS CIy4aHHOH BEIMYUHBI
(X,Y) B obnacte D.

X
v 0 2 4 6
0 0.05 0.03 0.06 0.5
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4; 1<y<4}
3ananmue 7.

3ajaHa IJIOTHOCTh DPACHPEAEICHHUS] CUCTEMBI JIBYX CIly-
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YalHBIX BEIMYHUH f(X, y). Haiitu kosddunment A, xodddunu-
CHT KOPpEJIALMH I, .

A-(x+y)e™ 6 061. D 0<x<wo
flx y)- {4 0+ Y)

0 eneoor. D 0<y<ow
3aganue 8.

CyrouHass MOTPEOHOCTh AJICKTPOIHEPTUU B HACCICHHOM
MYHKTE SBJSIETCS CIy4allHON BEJIMUYMHOM, MaTEMAaTHUECKOE OXKH-
nanue kotopoir pano 3000 xkBm/u, a mucnepcus paBua 2500.
OILICHUTh BEPOSITHOCTh TOTO, YTO B OJIIKAMIIME CYTKH Pacxoj
ANIEKTPOIHEPTHH B ITOM HACEJIEHHOM NyHKTe Oymer ¢ 2500 mo
3500 kBm [ u.

3aganue 9.

Hano: X, Y — clydaiiHbIe BEJIMYHHEI,
Y =3X+2, M(X) =2, D(X) =4.

Haiitu: M (Y), D(Y), k
3aganue 10.

Cnydvaiinast BenmnurHa X HWMEET HOPMAIBHOE pacrpejie-
JICHHE C HEU3BECTHBIM MAaTeMaTHMYECKUM OXHJIAHHEM a M Heu3-
BECTHOM aucnepcueit o, . Ilo BeiOopke (Xl, ) S Xn) o0Bbema N

Xy ! er "

_ 1
BBIUMCIIEHO BBIOOpOYHOE cpeaHee X =—-in. Onpenenurs
n

JIOBEPUTEIIBHBIN MHTEPBAJ JJIsl HEU3BECTHOIO ITapaMeTpa pachpe-
JCIJIICHUA a, OTBC‘I&I—OH.[I/IIZ 3aL[aHHOI71 ,Z[OBepI/ITeJIBHOI\/'I BEPOATHO-
CTU X .

X =110; n=90; o? =100; & =0.92.
3ananue 11.

Crnyuaiinas BenmumHa X HMMEET HOPMAJIBHOE pacIpejie-
JICHUC C HEU3BCCTHBIMU MATEMATHUYCCKUM OXHUIAHUCM au IUC-

nepcueit o”. Tlo BEIGOpKe (Xl, ) ST Xn) 00beMa BBIYUCIICHBI
o 1 I * 1 3 o \2
OlICHKH X = —- in u (02) = . (xi — X) HEU3BECTHBIX
n i=1 n _1 i=1
napameTpoB. HaliTn nOBepUTENBHBIN HHTEPBAI I MaTeMaTH4e-

CKOro OXXupgaHus a, OTBEYAIOIIUMN I[OBCpHTGHBHOﬁ BCPOATHOCTHU
a.

X =21 (0?) =05 n=24 a=09.

Bna-
JETh

IMPAKTUYCCKUMU
YMCHUSIMU WU HAaBbI-
KaMU NPUMCHCHH A
OCHOBHBIX MCTOIO0B

Ilpumepnuie npukiaonvle 3a0a4u U 3a0aHUs

3agaya 1. 3aBUCHMOCTh IYTH OT BPEMEHH MPHU NPSIMOIUHEHUHOM
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UCCIICIOBAHMSI Ma-
TEMaTUKd B IPO-
deccronanpHOU 00-
JacTv,  TpakTuye-
CKUMH YMEHUSIMHU U
HaBbIKAMH HX
BO3MOXXHOTO  MEX-
JTUCIUIIMHAPHOTO
MPUMCHCHHUS.
Bnanenue HaBbIka-
MH H METOJUKAMU
0000111eHNA pe-
3y/lIbTaTOB  perie-
HUS, OKCIIEPUMEH-
TQJIBHOW  JIeSITENb-
HOCTHU.

Bnanenue  cmoco-
0amMu  OlLEHUBAHUS
3HAYUMOCTH u
MPAKTUYECKON MPH-
TOJTHOCTH TIOTyYCH-
HBIX PE3yJIbTaTOB.
Bmagenne  cmoco-
6aMH  coOBepIlEeH-
CTBOBaHMs Ipodec-
CHOHANPHBIX  3Ha-
HUW U YMEHHU ITy-
TE€M HCIOJIb30BaHUS
BO3MOXHOCTEH HH-
dbopMaImoHHON
CpeIIbI

_ 1, 2
JBIKCHUH TOYKH 33/1a€TCS YPaBHECHUEM S = gt +2t“ -3, 1€ S

— IyTb B M, a t — Bpems B ¢. Beruuciure ee CKOpoCTh U YCKO-
peHue B MOMEHT BpeMEHH t = 4cC.

3ananme 2. CocTaBbTE aIrOPUTM PELICHHS JIMHEHHOTO OJHOPO/I-
HOTO Au(QepeHINaTBHOTO YpaBHEHHS C TIOCTOSHHBIMU K03 du-
IIUEHTAMHU.

3aganue 3. UTo 3HAYUT OLIEHUTH I'€HEpPAJbHBIE MapaMeTphl MO
BeIOOpKe? CddopmynupyiiTe onpeneneHne TOYEYHOH OIICHKH.
Omnpenenute cMeleHHbIE U HEeCMENeHHbIE, () (eKTUBHBIE U HE-
3 QEeKTUBHBIC, COCTOSATENBHBIE U HECOCTOSTEIbHBIC OLEHKH Te-
HepaJbHBIX napaMmeTpos. IIpousmocTpupyiite onpeaenaeHus reo-
METPUYECKU. 3alMIIUTE pacueTHble (GOpMyIbl AJI CrpyHNIUpPO-
BaHHBIX M HECTPYMITUPOBAHHBIX JIAHHBIX: BEIOOPOYHOTO CPEIHETO

X (yKaxuTe ero BEpOSITHOCTHBIM CMBICI); BHIOOPOYHOM AucHep-
cun Dp. Kak oneHuTh MaTemaTuyeckoe OKHAaHue Mo BbIOOpOY-
HOM cpenuer? OlLeHUTE AMCTIEPCHUIO TIO0 MCIPABICHHOW IUCIep-
cuv. KakuMu SBISIOTCS TOYEUHBbIE OLIEHKH MaTeMaTHYecKOro
OXKUJIaHUSl, TUCTIEPCUH U CPEIHETO KBAIPATUIHOTO OTKIIOHEHHUS:
CMEIICHHBIMU WJIU HeT, 3(()EeKTUBHBIMU WIH HEeI(PPEKTUBHBIMH,
COCTOSITEIbHBIMU WJIH HECOCTOSTEITLHBIMU?
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OIIK-3 - criocoOHOCTHIO BBISIBJISTH €CTECTBEHHOHAYYHYI0 CYIIIHOCTH NMP00JieM, BOSBHUKAKIIUX B
xo/e npo¢ecCHOHATBHOM J1eSITeJIbHOCTH, MPUBJIEKATD I UX PelieHus1 (PU3MKO-MaTeMaTHYeCKH i

annapar

3Hare

Heob6xomumerii niepe-
YeHb OCHOBHBIX
ONpPENCICHUN U TMO-
HATUHA pa3iesioB Ma-
TEMaTUKU : BEKTOp-
Has W JUHEHHAs all-

reOpa,  aHanUTHYE-
cKast reoMeTpHs,
muddepeHIaTBEHOS

U MHTErpajibHOE HC-
gncnenus;  audde-
pEHLIMAIbHbBIE YpaB-
HEHHSI, TEOPHs BEPO-
ATHOCTEH M MaTema-
THYECKass CTaTUCTH-
Ka; YHCJIECHHBIE Me-
TOJBI HE TOJIBKO Ha
YPOBHE BOCIIPOM3BE-
IeHus. U OOBICHEHUS
uHpOpMallUK, HO U
MHTEIUICKTYaJIbHbIE

HaBBIKM TPUMEHEHUS
3HAHUM I PELICHUS

npobieM © 3anad,
HaX 0K ICHUS YHU-
KaJbHBIX OTBETOB K
npobiieMaM,  BBIXO-

JSLIUM 32 PAMKH OJ-
HOM JWUCHHIIINHEI, a
TaK)Ke NIl OLEHKU U
BBIHECEHUS KpHUTHYeE-
CKHX CYXKJICHHH.
BrIcoknii ypOBEHb
3HAaHUHM OCHOBHBIX
METO/I0B HCCIIEN0Ba-
HUS, UCTIOJIb3YEMBIX
B MaT€MaTHYECKOM
aHajau3e, TCOPUHU Be-
POSITHOCTEN U MaTe-
MaTHYECKON CTaTH-
CTHUKHU, BEKTOPHOU U
JTUHEWHOH anreope,
AQHAJIUTUYECKOH T'€0-
METPUU

Teoperuueckue BOIPOCH!

1. HauGonbiiee n HauMeHbIee 3HAYCHUS (YHKIIUU JBYX IIepe-
MEHHBIX B OTPaHUYCHHON 3aMKHYTOM 00J1aCTH.

2 [Tpunoxenus onpeneneHHOro UHTErpaisa B TeOMETpHH, PU3U-
Ke, MCXaHHKE.

3 3amaun, MPHUBOASIIME K KPaTHBIM M KPUBOJMHEHHBIM HHTE-
rpasiaM. Berauciienue Macchbl HEOAHOPOIHOTO Tella, IIEHTpa Macc, Mo-
MEHTa WHEPIUH.

4 [IpuMeHeHne CTENEHHBIX PSAIOB B MPUOIMKEHHBIX BBIYHCIIEC-
HUSX.

5 UrcneHHble METOJIbI pelleHus anreOpandyeckux U TpPaHCIEH-
JICHTHBIX YPABHEHHIA.

6 UucneHnnsle MeTOAbl pemieHus: auddepeHuanbHbIX ypaBHe-
HUM

7

8 [Ipenmer MaremMaTH4YECKOW CTAaTUCTHKH. |'€HepalibHas COBO-

KYMHOCTb U BblOOpKa. Bapuanmonnsiii psa. Iloauron. I'mcrorpamma.
OMnupuueckas QyHKIUS pacrpeaesieHHs.

9 CratucTuyeckue OLEHKM NapaMeTpoOB pacHpeleNIeHUs IeHe-
paibHOM COBOKYITHOCTH.

10 Cratuctuueckass mposepka rumnore3. Kpurepuit cormacus.
Kpurepnii [Iupcona.

11 Koppensuuonnslid  aHanmu3. OMOUPUYECKUH KOIPPHUIHUEHT
Koppensauuu. HaxoxxaeHue ypaBHEHUS TUHEWMHOW perpeccu METO0M
HaMMEHBIINX KBaJPaTOB.
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vy — pemars  3aJauyM

M no msydaembiv Teo- |1 TIpoBectu moiHoe nccinenoBanne GyHKIMA U HOCTPOUTH Tpaduk

2

e pETUYECKU pa3feiaMm,; y = X

T 00CcyX1aTh CIOCOOBI 1—x2

b 3P PEKTUBHOTO

pe-
meHust nuddepeHiu-
aJIbHBIX YPAaBHEHUH U
X CHCTEM; OImpeje-
716 3()(HEKTUBHOCTH
pelieHus 3a/1a4d,
MOJyYeHHOTO C TIO-
MOIIBI0  YHUCICHHBIX
METO/IOB; PpacIo3Ha-
BaTb d(PQeKTHBHBIC
pe3ynbTatel  00pa-
OOTKH SKCIIEpUMEH-
TaJIbHBIX JIAHHBIX OT
Hed((PEKTUBHBIX

KoppektHo BbIpa-
’KaThb M apryMEHTHU-
pOBaHHO OOOCHOBBI-

BaTh MOJIOKEHUS
MpeMETHON 00J1acTH
3HaHUS ~ BbIiensaTh

3HAHHUS KaKWUX TIOHS-
Tui TpeOyercs Ui
pelIeHHusT TeX WU
WHBIX 3aJa4, O00bsicC-
HATH U CTPOUTH TH-
MUYHbBIE MOJIeTTH
y4eOHBIX MaTeMaTu-
YeCKUX W MEXIUC-
[MUTUTHHAPHBIX 3a/1a4.
— 000cyxmarp cro-
coObl 3 pexTUBHOTO
peIICHUS.

2  Haiitu momaap o61acTy, 3aJaHHON JIMHUSIMU B JICKAPTOBOW CH-
_y2 _ _
CTeM€ KOOpJAHUHAT: y=x"-1,y=2x+2 .
3 Haiitu nvHY KpUBOMA, 3aJaHHOW YpaBHEHUSMHU:
4 a) y:Inx,ﬁSXS«ﬂS
4(2cost —cos 2t)

4(2sint —sin 2t)

6)

5 Haiitu o00BEM Tema o00pa30BaHHOTO BpalICHHEM O00JacTH

— y3 —
y=x y_\& BOKpyr ocu OX .
6 Haiitn kpuBONMHEHHBIE WHTETPANIBI 10 KPUBBIM L, 3aaHHBIM B
ACKAPTOBBIX WJIN MMOJIAPHBIX KOOpAWHATAX:

IydI,L:y=x3,OSXs1
a) L 5
Izdl,L:x=tcost,y=tsint,z=t,0£t£2
L

0)

I x*+y%dl,L:r=acosp, 0<x<1
B) L :
7 Haittu nBoitHON uHTErpan no obnactu D, orpaHnyeHHON JIMHUS-
”(X—Zy)dxdy, D:x=0,y=2x*x+y=3

Mu. D

idxi f (X, y)dy

8 VI3MeHHTH MOPSIOK MHTETPUPOBaHUs: 2 /X
1 y
J ydy j dx
. 0 _J1y?
9 IlepeiiTu K NOJSPHBIM KOOPIUHATAM M BBIYUCIIUTH: Iy
10

Boruncnuts uHTErpain ¢ TouHoctso 10 0.001:
0.5 0.2

dx )
—_— sin(25x%)dx
a) '(')‘4\/1+ X4 6) '([
11 Haiitu npubmmkéHHO pemeHue 3agayn Komm B Buae oTpeska
pama Teinmopa mno cremeHsM X ¢ YETBIPbMS  HEHYJIEBBIMH
yu — X2 + y2
y(0)=0,y'(0)=1

KO3 pHULIHEeHTaMU:

YuciaeHHbIE METOIBI
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12 Pemmuthb YpaBHCHHUE MCTOAaMHU IIOJJOBHMHHOI'O ACICHUA, XOpA H

X _ 2
KacaTenpHbpx: € =2—X°,
13 Haiitu Meromamu Oiinepa u Pynre-Kyrra pemenue 3amaum

Kommu: y'=y-x y(O): 2.

X'=y,
.y =2y,
14 Pemmute 3amauy Komm s cucTeMbl ypaBHEHHI

X(O):Z’ y(O):2 Merogamu Oiinepa u  XoiiHa ¢ Iarom
h=0% 0030001 y\ (rpesxe 10 2],

YUCJICHHBIX PEILICHUM.

OueHuTh IMOTpCIIHOCTD

15 CyrouHas MOTPEOHOCTH AIIEKTPOIHEPTUU B HACEICHHOM ITYHKTE
SIBIISICTCS CIIyYallHOW BEJMYMHOW, MAaTEMAaTUYeCKOe OXKHUIAHHE KOTO-
poit paao 3000 kBm /4, a nucnepcust pasua 2500. OLEHUTH BEPOSIT-

HOCTh TOTO, YTO B OJIMIKANIINE CYTKU PAcXo[] SIEKTPOIHEPTHU B TOM
HacesieHHOM myHKTe Oyzmer ¢ 2500 mo 3500 xBm /u .

16Cnyuaitnas BenmuunHa X HMMEET HOPMAILHOE paclpe/ieicHue ¢ He-
M3BECTHBIM MAaTeMaTHYECKUM OXKHUJAHHEM A M HEW3BECTHOM AUCIIep-

cueit o,. [o BEIGOpKe (X, X,, ..., X, ) 06beMa N BHUUCIEHO BHIGO-

n
pounoe cpennee X :E-Z:Xi . OnpenenuTh NOBEPUTEIHHBIN UHTEP-
=
BaJI JUI1 HEU3BECTHOI'O IApaMeTpa pacHpeiciieHUus a, OTBEYArOUIUN
3aJJaHHOM JJOBEPUTEIIbHONU BEPOSITHOCTH X .

X =110; n=90; o? =100; a =0.92.

MartemaTHyeckasi CTATUCTHKA
JlaHbl BBIOOPOYHBIE COBOKYIHOCTH Ul JBYX CIYYaWHBIX BEJIMYHH
(u3MepsieMbIX TpU3HAKoB) X U Y !

X Y X Y X Y X

23.1 54.2 22.5 52.1 31.8 56.0 18.6

25.2 57.5 217.8 54.1 34.7 59.0 20.3

18.3 49.9 23.3 54.0 345 59.9 26.5

35.9 67.9 22.9 51.9 27.5 54.2 27.1

26.2 55.8 26.1 58.8 25.7 53.8 29.0

26.9 54.7 21.2 53.2 24.6 54.7 26.0

30.4 60.4 27.2 58.6 29.8 57.9 25.0

25.9 53.2 23.4 55.9 29.7 54.9 28.9

32.8 60.9 29.8 60.1 27.1 53.7 28.6

26.7 51.0 341 63.1 28.2 56.8 27.6

19.7 47.2 32.6 60.8 24.6 51.7 26.5

24.6 54.9 33.9 62.1 25.8 52.0 26.6

31.7 59.0 31.6 56.2 33.4 59.3 28.1

29.7 54.1 26.5 52.6 24.3 52.8 28.2

cmlemienmlemlemliemienmienmiemiemiemien N N
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28.5 53.0 24.6 51.8 29.9 58.2 29.3

»8.4

25.3 4.7 24.7 54.1 341 66.3 28.0

»7.8

28.7 55.9 26.8 55.6 35.1 66.7 27.1

»5.3

27.6 58.1 28.9 57.8 30.9 61.0 29.0

»8.9

27.4 59.2 18.9 49.0 30.7 62.0 26.1

6.3

20.6 51.0 19.7 50.2 31.2 61.9 25.5

gl ol onlonlen

»3.8

1. IIposectu rpynnupoBanue naHHbIX. [locTpouTs KOppensunu-
OHHOE TIOJIE U KOppeIAIMOHHY0 Tabnuiy. [Toctpouts sMnupuveckne
pacripenenenust coctapisitouux X u Y . Haiftu aGcontoTHble U OT-
HOCHUTEJIbHBIE YaCTOThl U HAKOIUIEHHbIE YacToThl. HauepTuTe nonurox
U THCTOTPaMMy 4acTOT M HAKOILJIECHHBIX YacTOT.

2. Haiitu BbIOOpOYHBIE M HCIPABIIEHHBIE OLEHKU [1apaMETPOB
pacripenienienus (CpeaHee, TUCIEPCHsl, CpeiHee KBaJpaTUYHOE OTKIIO-
HEHHe, aCHMMETpHs, dKCIecC, MoJa, Meanana, ko3dduuueHr Bapua-
1IUHN).

3. [IpoBecTH CTAaTUCTUYECKYIO INPOBEPKY CTATUCTUYECKOM TI'H-
IIOTE3bl O HOPMAJIBHOM DAclpeAeeHUN HU3MEPSEMOro IIPU3HaKa II0
CIIEYIOIUM KPUTEPUSAM: a) CPEAHEMY KBAJIpPAaTUUYHOMY OTKJIIOHEHHUIO,
0) pa3maxy BapbUpOBaHUs, B) IMOKA3aTeNsIM UCIPABICHHBIX aCUMMET-
pHH M dKcllecca, T) KpuTepHio Ilupcona y2 (YpOBEHb 3HAYMMOCTH
npuHATH paBHbIM 0.05). B ciyyae npuHATHS TUIOTE3bI O HOPMaIbHO-
CTH PAcCIpeAeieHUs] HAWTH JOBEPUTENIBHBIE MHTEPBAJBI Il MaTeMa-
TUYECKOTO OXHUAAHUS U CPEAHEr0 KBaJPATUYHOTO OTKJIOHEHMS MpU
ypoBHe HanaéxHocTH 0.95.

4, Haiitu u 3amucathe B KOPpEISIMOHHYIO TAOJIMILY YCIOBHBIE
cpeanue. Ha KOppensIMOHHOM IOJI€ NOCTPOUTH JMHHUHM PETPECCHU.
Haiitu wncnpaBiieHHBIM KOPPENSLMOHHBIA MOMEHT U Ko3(dUIIHMEHT
Koppensuu. [IpoBepuTh runoTe3y 0 He3aBUCUMOCTH MPU3HAKOB X H
Y (ypoBeHb 3HauuMocTU NpuHATH paBHBIM 0.05). Paccunrarh k03¢-
¢bunmenTs! nuHelHoM perpeccuu (X Ha Y wim Y Ha X).IIpoBeputhb
3HAYUMOCTb ypaBHEHHUs perpeccuu. HaliTu noBepurenbHble HHTEpBa-
abl A KO3 PUIMEHTOB KOppeNsuu U JUHEHHOU perpeccuu (Ipu
ypoBHe HanéxHocTH 0.95).

Bnanets

MPAKTUIECKIUMHU
YMCHHSIMH W HaBBI-
KaMU IPUMEHEHUS
OCHOBHBIX METOJIOB
HCCJICIOBAaHMUS Marte-
MaTHKU B Tpodeccu-
OHAJILHOH  00JacTH,
MPAKTUICCKIUMH
YMEHHSIMH W HaBBI-
KaMH MX

BO3MOXXHOTI'O MCXK-

Ilpumepnvle npuxnadonvie 3a0a4u u 300aHUA
3anava 1. 3aBUCHUMOCTb IIyTH OT BPEMEHU IIPHU MPSIMOIUHENHOM JIBH-

R FERPW:
JKEHHH TOYKHU 3a]1a€TCSl YPAaBHEHUEM S = §t +2t° -3, rne S — nyTh

B M, a i — Bpems B c. Beruucinure ee CKOpPOCTbh U YCKOPEHUE B MO-
MEHT BpeMeHHU t = 4cC.

3aganue 2. CocTaBbTe aJITOPUTM PELICHUS JTUHEMHOIO OJHOPOAHOIO
mudepeHIHATBHOTO YPaBHEHHUS ¢ TOCTOSTHHBIME KO3 UITMCHTaAMH.
3aganue 3. YTO 3HAUUT OLIEHUTH I'€HEPAIbHBIE MapaMETPbl IO BbI-
6opke? Chopmynupyiite onpenerneHrue ToueuHoi oreHku. Onpenenu-
TE CMEIIECHHBbIC M HecMelleHHbIe, Y (heKTUBHBIC U HedPPEKTHBHBIE,




Crpyx-

TYPHBII
IInanupyemsle pe-

DJIEMEHT OrneHOYHBIC CpPEICTBA
3yJbTaThl 00yUEHUS

KOMIIE-

TEHIUHU
JTUCHUTIITHHAPHOTO COCTOATEIIbHBIE M HECOCTOSTEIbHBIC OICHKH T'€HEPAJIbHBIX IMapameT-
MPUMEHEHUS. poB. IlpoustocTpupyiTe ompenesaeHuss reOMETPUUECKH. 3aluIlInuTe
Brnanenue HaBbIKaMu | pacdeTHbIE (OPMYJIbI IJIs CTPYIITUPOBAHHBIX M HECTPYIITHPOBAHHBIX
u METOAUKAMU 0%

00001ICHUST  PE3YIIb-
TaTOB PEIICHUS], IKC-
MepUMEHTaIbHON
JIeATETbHOCTH.
Bnanenue cmnocoba-
MU OIICGHUBAHUS 3Ha-
YUMOCTH M TMPaKTH-
YECKOM NPUTOJIHOCTH
MOJTyYEHHBIX PE3YIib-
TaToB.

Bnanenue cnocoba-
MU  COBEPIICHCTBO-
BaHus  mnpodeccuo-
HAJIBHBIX 3HAHUWA U
YMEHUN IyTeM MuC-
MOJIb30BaHUS  BO3-
MOKHOCTEH HH{)Op-
MAIIMOHHOM CpeabI

JTAHHBIX: BBIOOPOYHOTO cpeaHero X (YKaKUTe €ro BEpOSTHOCTHBIN
cMbICIT); BBIOOpOouHO# nucnepcuu Dp. Kak onenuts MaremaTnueckoe
OKHMJIaHWE TI0 BBIOOpOUYHON cpemHer? OIEeHUTE TUCIIEPCUI0 TI0 HUC-
npaBieHHON nucnepcuu. Kakumu sIBISIOTCS TOYEUHBIE OILICHKHU Mate-
MAaTUYECKOT0 OXKUJAHUS, TUCIIEPCUU U CPETHEro KBaIpPaTHYHOTO OT-
KIIOHCHHSI: CMEIICHHBIMH WX HET, () ()EKTHBHBIMU WU HEAP(HEKTHB-
HBIMH, COCTOSITEIBHBIMU MIIM HECOCTOSATEIbHBIMU?

3anaua 4. Jlig u3ydyeHUs] KOJMYECTBEHHOTO INMpU3HAKa X U3 reHe-
pajlbHOWM COBOKYITHOCTH M3BJE€UYEHa BbIOOpKa X;,:--,X, obbema N,

MMEIOIIAs IaHHOE CTaTUCTHUYECKOE PacIpeieIeHHE.
1). ITocTpoiiTe MOJUTOH YaCTOT.
2). IlocTpoiite SMIupuyYecKyio (YHKIHIO pacipeieeHusl.
3). IlocTpoiiTe rucTOrpaMMy OTHOCHUTENBHBIX 4acTOT.
4). Haiinute BBIOOpOYHOE cpesiHee X , BBIOOPOUHYIO AUCIIEPCHIO
D,, BeiOOpo4HOE cpeHee KBaJpaTHUECKOe OTKIOHEHHUE G, , UCIIPAB-

JICHHYIO IHUCIIEPCHUIO s u HUCIIPABICHHOE CPEIHEE KBAAPAaTUYECKOE
OTKJIOHECHHE S .

5). IIpu naHHOM ypOBHE 3HAYUMOCTH O. MPOBEPHTE MO KpPHUTE-
puto IIupcona runore3y 0 HOpMaJIbHOM PACHPENCIICHUN I'€HEPATBHON
COBOKYITHOCTH.

6). B ciydyae mpuHATHS TUNIOTE3BI O HOPMAJILHOM pacIpesene-
HUM HaWJIUTE JOBEPUTEJBHBIE HWHTEPBAIbl JUII MaTEeMaTHYECKOTO

OXH-
JaHus
3 7 1 5 9 3 7 a wu
cpen-
0 9 3 5 9 2 HETO

KBA/IPATHYECKOTO OTKJIOHECHUSI G TPH JAHHOM YPOBHE HAJCKHOCTH
vy =1—o. (punsreo = 0,01).

0) Ilopsinok nmpoBeaeHUsI MPOMEKYTOYHON ATTECTANMN, MOKA3aTeJIM 1 KPUTEPUU OLEHUBa-

HUA:

[IpoMexyTouHas arTecTanusl Mo AUCHHUIUIHHE «MaTeMaTHKa» BKIIOYAET TEOPETHUECKHE
BOITPOCHI, IMO3BOJIAIOIINEC OLUCHUTE YPOBCHDb YCBOCHUSA 06y'-IaIOHII/IMI/IC$I 3HaHPII>i, " MPAKTUYCCKUC
3aJlaHusl, BBIABISIONINE CTETIEHb COPMUPOBAHHOCTH YMEHHI W BIaJIEHUH, MPOBOIUTCS B hopme
sk3ameHa (2 cemectp) u B hopme 3adeta (1 u 3 cemectp).

DK3aMeH 10 JTaHHOW AMCIUILTNHE MTPOBOAUTCS B YCTHOM (hopMe MO IK3aMEHAIlMOHHBIM OH-
JeTaM, Kbl 13 KOTOPBIX BKITFOYAET 2 TEOPETHUYECKUX BOMPOCA M JIBA MPAKTHYSCKUX 3aJaHMUS.

Iloka3aTenu U KpUTEPUH OLIEHUBAHHUS IK3aMeHa:
— Ha OIEHKY «OTJHYHO» (5 Oa/mioB) — oOydaromuics IEMOHCTPUPYET BHICOKHI yYPOBEHD
c(hOpMHUPOBAHHOCTH KOMITETCHIIMH, BCECTOPOHHEE, CUCTEMATHUYECKOE M TITyOOKOE 3HaHUE y4yeO-




HOT'0 Marepuana, CBOOOJHO BBINOJIHAET NPAKTUYECKUE 3aJaHHsI, CBOOOJHO ONEpPUPYET 3HAHUSIMH,
YMEHUSIMH, IPUMEHSET UX B CUTYAIUX MOBBIIICHHOHN CI0XKHOCTH.

— Ha OLIGHKY «Xopommo» (4 Oamia)- oOydaromuics AEMOHCTPUPYET CPEIHHH YpOBEHBb
c(OPMHPOBAHHOCTH KOMIIETCHIIMU: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOIyCKAIOTCS He-
3HAYUTENbHbIE OIIMOKU, HETOUYHOCTH, 3aTPYAHEHUS IPU AHAIUTHUYECKUX ONepalusix, IepeHoce
3HAaHUI U yMEHUI Ha HOBbIE, HECTAH/IAPTHHIC CUTYAIHH.

— Ha OLICHKY «yI0BJIETBOPHUTEIbHO» (3 6amia) — o0y4aromuiicss 1€MOHCTPUPYET MOPOro-
BbIf YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETECHIIMU: B XOJI¢ KOHTPOJBHBIX MEPONPUSATHI JOMyCcKa-
IOTCSl OLUMOKH, MPOSBISETCA OTCYTCTBUE OTIENIBHBIX 3HAHHMM, YMEHUH, HABBIKOB, 00y4aroImuics
WCTIBITHIBACT 3HAUUTEIIbHBIC 3aTPYAHECHUS MIPU ONEPUPOBAHUU 3HAHUSAMHU M YMEHHUSIMU TIPH UX T1€-
pEeHOCe Ha HOBbIE CUTYalHUH.

— Ha OIICHKY «HEeYI0BJIETBOPHUTEIbHO» (2 Oayuia)— 00y4arouuiics AeMOHCTPUPYET 3HAHUS
He 6osee 20% TeopeTHyeckoro MaTepuaa, JOMycKaeT CyIleCTBEHHbIE OIIMOKHU, HE MOXKET IOKa-
3aTh MHTEJUICKTYaJbHbIC HABBIKM PEIICHHUS MPOCTHIX 33a4 WM HE MOXKET MOKa3aTh 3HAHHS J1axke
Ha YpOBHE BOCIPOM3BEAEHUS U 00BSICHEHUS MH(POPMALUH.

— Ha OLICHKY «HeYI0BJIeTBOpUTeIbHO» (1 Oamn) — oOydarommiicss He MOKET TOKa3aTh 3Ha-
HUS Ha YpOBHE BOCIIPOU3BEICHUS U OOBsCHEHUS MH(OPMAIMK, HE MOXKET 0Ka3aTh UHTEIIEKTY-
aJIbHBIC HABBIKM PELICHUS MPOCTHIX 3a/1a4.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3aUema:

- IS ¢IAYH| 3a4eTa O00yYaroluiics TOKa3bIBaeT CPOPMHUPOBAHHOCTh KOMIIETECHITUH TI0 pa3-
JiellaM CeMecTpa, T.C. MTOKA3bIBAeT COOTBETCTBYIONINE 3HAHUS (TI0 KpailHEel Mepe, Ha ypOBHE BOC-
MPOU3BEICHUS U O0BSICHEHUSI HH(POPMAIIMN) ¥ HHTEIICKTYAIbHBIC HABBIKH PEIICHUS IPEIOKEH-
HBIX B TaOJUIIE I1.7a) 3a/1a4;

- 3a4eT He CJaH, €CJIM Pe3yJbTaT OOYUYCHHUS HE IOCTUTHYT, OOYYAIOLIHIICS HE MOXKET IOKa-
3aTh 3HAHMS HAa YPOBHE BOCIIPOU3BEACHUS U OOBSCHEHUS MHPOpPMAIUU, HE MOKET MOKa3aTh UH-
TCJUICKTYAJIbHBIC HABBIKH PCIICHUA MPOCTHIX 3a/1a4.

8 YueOHo-MeTonMYecKkoe U HHGOPMALHOHHOE ofecnieyeHne TUCHUILTHHBI (MOTYJIs1)

a) OcHoBHAas JMTEpaTypa:

1. I'ypesnoBa K. H., AnekceeBa Y. A., bospumnoB. B. Marematnueckuii ananu3:yueo.
[Tocobue.-Ypan. penep. yu-1. - ExarepunOypr : Uzn-Bo Ypan. yu-ta, 2014. — 330 c. TekcT : anek-
tpounbiit. - URL: (http://elar.urfu.ru/bitstream/10995/28697/1/978-5-7996-1340-2_2014.pdf (nara
obpamenusi: 13.10.2020). — Pexxum gocTyrma: 1Mo moAnuckKe.

2. Matematuka : yue6. nocodue / FO.M. /lanunos, JI.H. XKyp6enko, I'.A. Hukonosa, H.B.
Hukonosa, C.H. Hypuesa ; nox pen. JI.H. XXyp6enxo, I'.A. Hukonosoii. — Mocksa : UTHOPA-
M, 2019. — 496 c. — (Bricuiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - Tekct

anektponnsii. - URL: https://znanium.com/catalog/product/989799 (mata obGparienus:
13.10.2020). — Pexxum goctyma: 1Mo MomICKe.

3. Iyoposun B.T. JIekiuu 1o MaTeMaTHYECKOMY aHAIU3Y: yaeOHOoe mocodue. — 3—e u3I.,
nepepab. u gon. / B.T. lyopoBun. — Kazans: Ka3zan. yu-t, 2012. Y.1. — 180 c.: wmi. - TekcT : amek-
tpounsii. - URL: https://kpfu.ru/docs/F471329804/knigal.pdf (mara obpamenus: 13.10.2020). —
Pexxum gocTyna: 1o nojamnucke.

0) JlonmoJiHUTEIbHAS JINTEpaTypa:

1. Huxutua A.A., ®omudeB B. B. MaremaTudeckuii aHamu3: yriiyOJICHHBIH Kype 2-€ U3]T.,
UCTIP. U JIOT. Y4eOHHK M MPAKTUKYM JJIs akaJieMuueckoro 6akanaBpuara.-Mocksa-lOpaiit., 2019 -
Tekcr : anexrponnsid. - URL: https://urait.ru/viewer/matematicheskiy-analiz-uglublennyy-kurs-
432899#page/l (mara obparienus: 13.10.2020). — Pexwum gocTymna: 1mo moAmnucke.

2. Teopust BepOsATHOCTEH M MaTeMaTHYEeCKas CTaTUCTHKA: Y4eOHoe mocobue / buprokoBa
JLT., bo6puk I'.U., MarseeB B.W., - 2-e u3n. - Mocksa :HULl UH®PA-M, 2017. - 289 c. (Bsic-
mee oOpazoanue: bakamaspuar) ISBN 978-5-16-011793-5. - Tekcr : smekrtponnsbii. - URL:



http://elar.urfu.ru/bitstream/10995/28697/1/978-5-7996-1340-2_2014.pdf
https://znanium.com/catalog/product/989799
https://kpfu.ru/docs/F471329804/kniga1.pdf
https://urait.ru/viewer/matematicheskiy-analiz-uglublennyy-kurs-432899#page/1
https://urait.ru/viewer/matematicheskiy-analiz-uglublennyy-kurs-432899#page/1

https://znanium.com/catalog/product/370899 (mata ob6pamenwus: 13.10.2020). — Peskum mocryma:
IO TOJIIHCKE.

3. Maremartuka B mpuMepax u 3agavax : yue0. mocodbue / O.M. Jlerrsapesa, JI.H. XypOen-
ko, ['.A. Hukonosa, H.B. Hukonoga, C.H. HypueBa. — Mocksa : UHOPA-M, 2019. — 372 c. —
(Beiciiee oOpazoBanue: bakamaBpuar). - ISBN 978-5-16-011256-5. - TekcT : 31EKTpOHHBIN. -
URL.: https://znanium.com/catalog/product/989802 (marta oGpamienus: 13.10.2020). — Pexum 1o-
CTyma: Mo MOJIHUCKE.

4. @uxtenromnsll, I'. M. OCHOBBI MaTeMaTHYECKOT0 aHaIM3a : yueOHUK : B 2 yacTsax / ['. M.
®uxrtenronsl. — 10-e m3x., crep. — Cankr-IlerepOypr : Jlanp, [6. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — Tekcr : osnekTpoHHBIH // Jlab : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/115730  (mara oOparneHus:
13.10.2020). — Pexum gocTyma: Jjsi aBTOPHU3. TOJIb30BaTEIICH.

5. PxkeBckuii, C.B. Boicmias matemaTtuka : yaeOnuk / C.B. PxeBckuii. - Mocksa : Uadpa-
M ; Znanium.com, 2018. - 814 c. - (Bsicuiee oopa3zosanue). - ISBN 978-5-16-107481-7 (online). -
Texct : anextponnsiii. - URL: https://znanium.com/catalog/product/1014067

(mata obpamenus: 13.10.2020). — Pexxum gocTyrmia: mo morcKe.

6. [lIumayes, B. C. 3agaynuk no BeiciIel MaTematuke : yueOHoe mocobue / B. C. [una-
gyeB. — 10-e m3n., crep. — Mocksa : MTHOPA-M, 2020. — 304 c. — (Bwsicmee obpa3zoBanue). -
ISBN 978-5-16-010071-5. - Tekct : AJICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1042456 (nata oopamenus: 13.10.2020). — Pesxxum mocryma:
IO TTOJIITHCKE.

7. Pesanuenko, C. B. AHanuTrueckast TeoMeTpus B IpuMepax U 3amadax B 2 4. Yacrte 1 :
y4eOHHMK M IPAKTHKYM I akajeMudeckoro oakanaspuara / C. B. Pe3snuueHko. — 2-¢ U3, Ucrp.
u gor. — Mocksa : U3garensctBo FOpaiit, 2019. — 302 ¢. — (bakanaBp. AkaeMUYecKuil Kypc).
— ISBN 978-5-534-02936-9. // DBC [IOpaiit [caiitr]. — URL: https://www.biblio-
online.ru/bcode/436999 (mara obpamenus: 13.10.2020). — Pexkxum gocTyna: mo mojamnucke.

B) METOAMYCCKHE YKA3AHUSA

1. I'pauesa, JI.A. OnpeneneHHblil UHTErpat: METOIMYECKUE YKa3aHus AJis cTyAeHToB/ JILA.
I'paueBa; Marauroropckuii roc. rexuudecku yH-T um. I'. . HocoBa. — Maraurtoropck: MI'TY
um. 1. Hocosa , 2010. — 12 c. — Tekcr : HemoCpeACTBEHHBIN.

2. I'paueBa, JI.A. DneMeHThl JMHEHHON anreOpbl, BEKTOPHOM anreOpbl U aHATUTHYECKON
reomerpun: YuebHoe nocobue. / JI.A. I'paueBa; Maruutoropckuii roc. TeXHU4eckuil yH-T um. I
N. HocoBa. — Maruutoropck: MI'TY um. I''M. Hocosa , 2010. — 63 c. — TekcT : HemocpeacTBeH-
HBIH.

3. Makcumenko, . A. CobbiTus u BeposstHocTh. YacTs 2: Meton. ykas. / U.A. Makcumen-
KO0; Maruuroropckuii roc. Texuudeckuii yH-T um. I'. . HocoBa. — Maruuroropck: MI'TY nm.
I'"'". Hocoga , 2010. — 25 c. — TekcT : HeMmOCpeACTBEHHBIN.

4. Masiuenko, E.I1. IlpousBoanas u nuddepenunan pyuxuuu. [pakrukym/ E.Il. Masguen-
KO0; Maruuroropckuii roc. texuuueckuii yH-T um. I'. . HocoBa. — Maruuroropck: MI'TY um.
I''". HocoBa , 2010. — 38 c. — TekcT : HemoCpeACTBEHHBIH.

5. Masuenxo E.II. UccrnenoBanue Qynkuuii 1 nocrpoenue rpaduxon. Ipaktukym/ E.IL
Masuenko; Marautoropckuii roc. rexuudecknid yH-T uM. I'. . HocoBa. — Marautoropck: MI'TY
um. 1. Hocosa , 2011. — 20 c. — Tekct : HemocpeACTBEHHBIH.

r) DJIEKTPOHHbIE Pecypchl:

1. AxwmanoBa, 3. C. Ananutrdeckas reomeTpust : yaeonoe mocoodue / 3. C. AkmaHOBa
; MI'TY. - Marautoropck : MI'TY, 2016. - 1 anekrpon. ont. auck (CD-ROM). - 3ara. ¢ Turya.
JKpaHa. - URL :

https://magtu.informsystema.ru/uploader/fileUpload?name=3852.zip&show=dcataloques/1/11329
58/3852.zip&view=true (mara oopamenus: 09.10.2020). - MakpooOBEKT. - TEKCT : 3IEKTPOHHBIN.
- Cenenust noctymnHsl Takke Ha CD-ROM.



https://znanium.com/catalog/product/370899
https://znanium.com/catalog/product/989802
https://e.lanbook.com/book/115730
https://znanium.com/catalog/product/1014067
https://znanium.com/catalog/product/1042456
https://www.biblio-online.ru/bcode/436999
https://www.biblio-online.ru/bcode/436999
https://magtu.informsystema.ru/uploader/fileUpload?name=3852.zip&show=dcatalogues/1/1132958/3852.zip&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3852.zip&show=dcatalogues/1/1132958/3852.zip&view=true

2. Aaucumos, A. JI. UucnenHoe uHTerpupoBanue : yaueonoe nmocooue [ ByzoB] / A. JI.
Anncnumos, 0. A. U3BekoB ; Marautoropckuii roc. texunueckuii yH-T uM. I'. 1. HocoBa. - Mar-
Hutoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - ISBN 978-5-9967-1699-9. - 3arn. ¢
TUTYIL JKpaHa. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 4051. pdf&show-dcataloques/1/15334
73/4051.pdf&view=true (mara oopamenus: 09.10.2020). - MakpooObeKT. - TeKCT : 3JeKTPOHHBIA.
- CBenenus noctymHbl Takke Ha CD-ROM.

3. Byneruera, C. B. Martemaruka: MHTEerpansHoe ucurcieHne GyHKIMHA OHOUN MepeMeH-
Ho#. [IpakTutkym™m : yueOHnoe mocodue / C. B. bynbraea ; MI'TY. - Maruurtoropck : MI'TVY, 2018.
- 1 DIIEKTPOH. OIIT. JTUCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/15262
44/3646.pdf&view=true (nara obpammenus: 09.10.2020). - MakpooObeKT. - TeKCT : 3IeKTPOHHBIIA.
- CBenenus noctymHbl Takke Ha CD-ROM.

4. I'pauena, JI. A. Jluddepennmanbapie ypaBHeHus : yaeOHnoe mocodue / JI. A. I'payera ;
MI'TY. - Maruautoropck : MI'TY, 2018. - 1 snekrpon. ont. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3657.pdf&show=dcatalogues/1/15263
05/3657.pdf&view=true (mara obpamenus: 09.10.2020). - MakpooObeKT. - TEKCT : 3JIEKTPOH-
HBIH. - CBeneHus nocTynHel Takke Ha CD-ROM.

5. I'paueBa, JI. A. [locoOue mo marematuke AJsl CTYIEHTOB 3a04HON (HOpMBI 0OYUEHHUS.
Yacte 1 : yuebnoe mocodbue [mmst By3oB] / JI. A. I'paueBa ; MarHUTOrOpCKUil TOC. TEXHUYECKUNA
yH-T uM. I". 1. HocoBa. - Maruuroropck : MI'TY um. I'. M. Hocosa, 2019. - 1 CD-ROM. - ISBN
978-5-9967-1624-1. - 3arm. c TUTYIL. JKpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4034.pdf&show=dcatalogues/1/15326
62/4034.pdf&view=true (mata obpamienus: 09.10.2020). - MakpooObekT. - TeKCT : 3JIEKTPOH-
HbIH. - CBeneHus noctynHel Takke Ha CD-ROM.

r) [Iporpammuoe o6ecnneuenue u UHTepHer-pecypcebl:

1. Ilpoepammmnoe obecneuenue

Haumenosanue 110 Ne norosopa Cpox neiCTBUS JTUIICH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHO
7Zip CBOOOJIHO pacipocTpaHsIeMOe 0eccpoyHO

2). Humepnem-pecypcoi:
HasBanue kypca Ccblika
HarmmonaneHass ~ WHQPOPMAIMOHHO-aHATUTHYCCKAS
cucrema — Poccuiickuii muaekc Hayunoro murupo-|URL: https://elibrary.ru/project_risc.asp
Banus (PMHII)
ITouckoBas cucrema Axamemuss Google (Google
Scholar)
Nudopmanuonnas cucrema - EnuHoe OKHO J0CTy-
na K “HGOOPMAILMOHHBIM pecypcaM
DOnekTpoHHas 0aza MepuoaWYecKuX u3gaHuii East
View Information Services, OO0 «MBHUC»
denepaibHOE TOCYIAPCTBEHHOE OIOPKETHOE yUpe-
Kneune «DenepanbHbiil nHCTUTYT TpoMbiniennoi|URL: http://wwwl fips.ru/
COOCTBECHHOCTH

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

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

https://dlib.eastview.com/



https://magtu.informsystema.ru/uploader/fileUpload?name=4051.pdf&show=dcatalogues/1/1533473/4051.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4051.pdf&show=dcatalogues/1/1533473/4051.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/1526244/3646.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/1526244/3646.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3657.pdf&show=dcatalogues/1/1526305/3657.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3657.pdf&show=dcatalogues/1/1526305/3657.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4034.pdf&show=dcatalogues/1/1532662/4034.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4034.pdf&show=dcatalogues/1/1532662/4034.pdf&view=true
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://dlib.eastview.com/
http://www1.fips.ru/

OnekTpoHHBIE pecypchl Oubmmorexku MITY wum.
['.1. HocoBa

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

Poccuiickas I'ocynapctBennas 6ubnmoreka. Kata-
JIOTH

https://www.rsl.ru/ru/4readers/cataloques/

VYHuBepcurerckas — HH(OpMAIMOHHAsS

POCCHA

cucreMma

https://uisrussia.msu.ru

MexnyHaponHas HayKoMmeTpuueckas pedeparus-
Has M IOJHOTEKCTOBas 0a3a JAHHBIX HAYYHBIX H3-

http://webofscience.com

MexayHaposHasi 6a3a MOJTHOTEKCTOBBIX KYPHAJIOB
Springer Journals

http://link.springer.com/

MexnyHaponHas pedepaTUBHas U MOJIHOTEKCTOBAS
cpaBoYHasi 0a3a JaHHBIX _HAYYHBIX _M3JaHUN

http://scopus.com

MexnyHaponHas 6a3a Hay4yHBIX MaTepuaioB B 00-
nacTd _ (GU3MYECKUX  HAYK WM MHKMHHUPUHIA

http://materials.springer.com/

MexayHnaponHasi 0a3a CHpPaBOYHBIX HW3TAHUN TI0

BCEM OTpacyisiM 3HaHu SpringerReference

http://www.springer.com/references

Mexnynapoanas pedeparuBHas 0a3a JaHHBIX IO
YUCTOM M NpuKIagHoi maremaruke ZbMATH

http://zbmath.org/

9 MaTepI/IaJIbHO'TeXHI/I‘{eCKOC odecrneuyeHue JAUCHHUIIIIMHBI

Tun u Ha3BaHUE ayAUTOPUH

OcHaleHue ayguTopun

VYyebHble ayAUTOPUU ISl IPOBEIE-
HUS 3aHATUHN JIEKIMOHHOTO TUIA

MynbTUMEAUITHBIE CPEACTBA XPAHECHHUS, IIEpeJaYl U Mpes-
CTaBJICHUsI HH(OpMALUU

VY4eOHble ayIUTOPHH [UIs IPOBEie-
HUs 1a00paTOPHBIX 3aHATHI, rpyN-
MOBBIX U MHIMBUyaJIbHBIX KOH-
CyJIbTalNH, TEKYIIEro KOHTPOJIS U
IIPOMEXYTOYHOM aTTecTaluu

[Tepconanbuble KOMIBIOTEPHI ¢ TakeToM MS Office, 005b-
eIUHEHHbIE B JIOKAJILHEIE CETH C BEIXOJOM B Internet

(OC Windows (Ne sutr. Microsoft Imagine Premium D-
1227-18 ot 08.10.2018 10 08.10.2021)

Apxusarop 7z (Ne mut. GNU LGPL, 6eccpounas)
MathCad (Ne nmm. 43813518 D-1662-13 ot 22.11.2013)
Microsoft Office (Ne . Microsoft Open License
42649837, 6eccpounas) )

AynuTopuu IJi CaMOCTOSITENILHON
pabOThI: KOMITBIOTEPHBIC KIIACCHI;
YUTAIbHBIE 3aJ16I OMOIIMOTEKN

[MepconanbHbie KoMmbioTephI ¢ makerom MSOffice,
Mathcad, Mathlab u Beixomom B MUnTepHET

(OC Windows (Ne . Microsoft Imagine Premium D-
1227-18 ot 08.10.2018 10 08.10.2021)

Apxusarop 7z (Ne mu. GNU LGPL, 6eccpounas)
MathCad (Ne murr. 43813518 D-1662-13 ot 22.11.2013)
Microsoft Office (Ne . Microsoft Open License
42649837, beccpounas) )

[Tomenienune mist XpaHEHHsI U TIPO-
(UITaKTHYECKOTO 00CTYKUBAHHS
yueOHOro 000pYyI0BaHMS

Cremnaxu 1715 XpaHeHHs! yueOHBIX TocoOuil u ydeOHo-
METOINYECKON JOKYMEHTAIMH.



http://magtu.ru:8085/marcweb2/Default.asp
https://www.rsl.ru/ru/4readers/catalogues/
https://uisrussia.msu.ru/
http://webofscience.com/
http://link.springer.com/
http://scopus.com/
http://materials.springer.com/
http://www.springer.com/references
http://zbmath.org/
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