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PABOYASI IIPOIPAMMA JIUCHUTIIIMHBI

MATEMATHKA
Hanpasienne noAroToBKH
09.03.01 — UndopMaTHKa ¥ BHIMHCIHTEILHAS TEXHHRA

IMpoduis MOAroTOBKH

HporpaMMHoe obecrneuenne CPE/ICTB BLIMHCAHTEILHOI TEXHHKH
H ABTOMATH3HPOBAHHLIX CHCTEM

VposeHs BiCIero 00pasoBanus — fpakajaBpuar
[IporpamMma IOATOTOBKH — NpHKAAAHOI DakaaBpuar

Mopma obyueHns

ouHas
UucturyT MHCTHTYT CCTECTBO3HAHMA H CTAH/IAPTH3AIHUH
Kadenpa Briciieit MaTeMaTHKH
Kype
Cemectp 1,2

Maruuroropek 2017 r.



PaBouast mporpaMma COCTaBjieHa HAa OCHOBC ®roC BO no wnanpasnennio 09.03.01

Mudopmarika M BEMHCIHTE/IbHAS TEXHHKA, YTBCPAKACHHOIO npukasoMm MOuH PO Ne5 or
12.01.2016. °

Pabouas mporpaMma paccMoTpeHa H omobpena Ha 3acenanmu Kapenpsi Buicwel

smamemamuru *5” cenra6ps 2017 r. (npoToxon Ne 1).

3as. kadenpoi (ﬂ}/ /E. A. IlyzankoBa/

PaGouas mporpaMma 0100peHa MeTOAMHecKOH komuccueii  Mucmumyma ecmecmeo3nanun U
cmandapmuzayuu «25» centsdps 2017 r. (mporokon Ne 1),

[Tpencenaresib _/_‘/’ Z /10.U.Me3un/

L-"‘"
Cor1acoBaHo:
3ag. kadepoii Bulyuciumensnoi MeXHUKU U APOZPAMMUPOGANU

£
%'/ /0.C.Jlorynosa/

PaBouas nporpaMma COCTaBJIicHa: JIONCHT Kaenpel Boicwein mamemMamux

Jé% [/A. C. daitnmreiin/

73

Penensent: AOUEHT Kadeapsl [Ipuxiadnou mamemamuri u unghopmamurit, K.Q.-M.H., IOLUCHT

é gz [ JL.B.Cmupnosa/



JIuer pernerpanuu H3MeHeHuit ¥ J0NOTHeHHIH

METOAHYECKOM U MaTepHAIBHO-
TEXHUYECKOM 00eCIIeYeHHH JAUCIHUITIHHBI

npoTokoi Nel

Jara.
[Noanuce
Ne Pa3nen Kparkoe coneprxanne Ne mporokona el
I/l | mpOrpamMmel H3MEHEHUS/IOTIOTHEeHH S 3acelaHus :
kadenpoit
Kadezpsr
1 5,6,7.8 AxTyanu3anus y4eOHO-METOIHYECKOTO 05.09.2018
obecneyeHus nportokoi Nel Qﬂ?
2 8.9 AKTyanu3anus CBeIeHHH 0 y4e6Ho- 03.09.2019
METOMYECKOM U MaTepHAIBHO- npotokos Nel
TEXHHYECKOM 00ECTIeYeHUH TUCIMITIUHBI
3 8,9 AKTyanu3auus cBeIeHui 0 yueGHo- 01.09.2020




1 Ilean ocBoOeHMSI AUCHHUILINHDBI

VYyeOunas aucuuminuHa «MaTematukay peanusyeT TpedoBanus (heaepaabHOro rocyaaper-
BEHHOT'0 00pa30BaTEIHLHOIO CTaHAApTa BBICIIETO MPO(ecCHOHANTBHOT0 00pa30BaHus IO HANpaB-
nenuto nmoarotoBku 09.03.01 «MHbopMaTrKa U BEIYUCIUTEIbHAS TEXHUKAY.

[enb TMCHUIUIMHBI — 03HAKOMHUTH 00y4aeMbIX C OCHOBHBIMH ITOHATUSAMHU U METOIAMHU
MaTEeMaTHKH, CO31aTh TEOPETUUECKYIO U IPAKTUYECKYIO 0a3y NOATOTOBKHU CIIELUAINUCTOB K Jesl-
TEJILHOCTH, CBSA3aHHOM C IPOEKTHUPOBAHUEM, Pa3paOOTKOM U MPUMEHEHUEM JIEKTPOHHOM amma-
partypsl Ui obecrieyeHus 6e3011aCHOCTH aBTOMAaTU3UPOBAHHBIX CUCTEM.

2 MecTo TUCHMIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl OATOTOBKHU
O0akajaBpa

Jucnummna b1.6.09. «Marematuka» BXOAMT B 0a30Byl0 dYacTh Onoka 1
oOpasoBarenbHON MporpamMmbl 0akajgaBpuara no Hanpasjienuro 09.03.01 «Mudopmaruka u
BBIYHCIIUTENILHAS TEXHUKAY.

JUig yCHEIHOro yCBOEHHUS JTaHHOW IUCUUIUIMHBI HEOOXOAMMO, YTOOBI 00ydaeMblil Bia-
JIe1 3HaHUSIMHM, YMEHUSIMUA U HaBbIKaMM, C()OPMUPOBAHHBIMH B IIPOLIECCE U3YUEHHS] MAaTEMaTHKH
B CPEIHEM LIKOJIE.

3HaHUs, NOITy4YeHHbIe 00y4YaeMbIMU 0 AUCHUIUIMHE «MaTeMaTHuKay, HEIOCPEICTBEHHO
MCIOJIb3YIOTCS IPU U3YYEHUH JUCLUILIMH 0a30BOT0 IUKJIA:

«Duszukay;
«MaremaTtuueckas JJOTHKa»;
«YucneHHbIe METOIEI.

VYyebnas nucuuruimHa «MaTeMaTHKay COCTAaBUT OCHOBY W JUISI IIMKJIOB TUCIMIUIAH CIIe-
[UAJIN3aIui.

3 Komnerenuun ody4yaromerocsi, popMupyemMbie B pe3y1bTaTe 0CBOCHHS
AUCHUILIMHBI H IUVIAHUPYeMble Pe3yJabTaThl 00y4eHHs

B pe3yiibTaTe OCBOCHUA NUCIHUIIIINHBI «Marematuka 06yt1a}01u1/1171051 JOJIKCH O6J'Ia)IaTI:>
CICAYIOUMHU KOMIICTCHIIUAMM:



CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00yYeHHUS

OIIK-2 - Obaanaer cnoco0HOCTHIO OCBAMBATH U NPUMEHATH MATEeMATHYECKH il annapar, B
TOM 4HCJIe ¢ HCI0JIb30BAHUEM NMPOrPAMMHBIX CPEACTB JIJIsl pellleHUsl IPAKTHYeCKHX 3a1a4

3HaTh — OCHOBHBIE TIOJIOKESHHS JTMHEWHON alnreOphl M aHATMTHYECKON TEOMETPH;
— OCHOBHBIE TIOJIOKCHHS TEOPUH MPENIEIOB U HEMPEPHIBHBIX (PYHKINH, TEOPUU YUCIIO-
BBIX ¥ ()YHKIIMOHAIBHBIX PAIOB;
— OCHOBHBIE TeopeMbI UG HepeHIINATFHOTO H HHTETPALHOTO NCYHCTCHUS (PyHKITHI
OJIHOM M HECKOJIbKUX MEePEMEHHBIX;
— OCHOBHBIE METOJIBI pelIeHus MpocTedmux auddepeHmansHpIX YpaBHEHUH H CHCTEM
nuddepeHInaNTbHBIX ypaBHEHUH

YmeTh — peliaTth OCHOBHBIC 33J[a4y JIMHEHHOW anreOphl U aHATUTHYECKON T€OMETPUH, HA BBI-
YHUCIICHUE MPeIeioB QYHKIUHN, Tu(depeHIIMpOBaHNE U HHTETPUPOBAHUE, HA Pa3JIoKe-
HUe QYHKIUN B PSIIBL,
—M3y4aTh MaTeMaTU4YeCKHE MOJIENH KOHKPETHBIX SIBJICHUN U MPOLIECCOB JUIS pEIICHUS
PacUETHBIX W UCCIIEOBATEIHCKUX 3a/1a9

Bianers — HaBBIKAMH NIPUMEHEHUS MPOTPAMMHBIX CPEICTB K BHIMIOJTHEHHUIO PACUETOB;

— BO3MOKHOCTBIO MEXIUCUUIUIMHAPHOTO IPUMEHEHHS METOI0B MAaTEMAaTHUECKOTO
aHaJM3a Ui OLCHUBAHUS 3HAYMMOCTHU U IPAKTUYECKON MPUTOJAHOCTH PE3yIbTaTOB
peteHus npodeccHoHaNbHBIX 33/1a4.

AIK-1 - Ob6aaxaer cnoco0HOCTHIO MCNO0JIB30BATH OCHOBHbIE 3AKOHbI €CTECTBEHHOHAY YHBIX
AUCHHUILIMH B MPO(eCCHOHAILHOM 1eITeJIbHOCTH, IPUMEHSITH METO/Ibl MATEMATHYECKOT0

aHAJIN3a 1 MOACJTUPOBAHUSA, TCOPCTUICCKOI'0 M IKCICPUMEHTAJBbHOI0 UCCJICTOBAHUSA

3HaTh

— OCHOBHBIE ITOHSATHS H METO/IbI MATEMAaTUYECKOT0 aHAJIN3a: TEOPHH IPEIEIIOB U He-
npepbIBHBIX (HyHKIWH, TruddepeHInanTbsHOro 1 HHTETPATbHOTO HCYHCICHUS PYHKIMHA
OJTHOW M HECKOJIBKHUX ITEPEMEHHBIX, TECOPUH OOBIKHOBEHHBIX AU PEePEHIIHATEHBIX
ypaBHEHHH U CHCTEM U epeHINATEHBIX YPaBHEHHUH

YMmern

— pelaTh THUIIOBBIE 331241 110 H3y4aeMbIM TEOPETHYCCKH Pa3jieliaM MaTeMaTHKH;
— IPUMEHSTh METOAbI MATEMaTHUECKOTO aHAIN3a JJIsl UCCIIEAOBaHUA QYHKLIMI OHON
U IByX MEPEMEHHBIX, CXOJUMOCTH HECOOCTBEHHBIX HHTETPAJIOB, YHCIOBBIX U
CTETICHHBIX PSJIOB;

— 00cyaath crocoObl 3 HEKTUBHOTO PELICHNUS 3a/1a4, paco3HaBaTh d3QeKTUBHbIE
pe3yabTaThl OT HeIPPEKTHBHBIX.

Bnanetn

— NPAaKTUYECKUMH HABBIKAMH HCIIOJIb30BAHUS MAaTeMaTHYECKHX MOHATHH M METOJO0B
(M3yyaeMbIX pa3esioB MaTEMaTHKH) IIPH PEIIEHUH MPUKIATHBIX 33/1a4;
— HaBbIKaMH 0000IIEHHS Pe3yJIbTATOB PEIICHNUS 3a/1a4.




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

OO01mmas Tpy10eMKOCTh TUCHUIUTHHBI COCTaBsAeT 12 3adeTHbIX eauHull 432 akaj. Jaca:

— KOHTaKTHas paboTa — 269 akaj. 4acosB:
—ayautopHas — 259 akaj. 4yacos;

— BHeayauTopHas — 10 akaJ. 4acos;

— camocTofATeNbHas pabora — 91 akaj. 4acos;

— MOJTrOTOBKA K 3K3aMeny — 71,4 akan. yaca

AynuropHasn
KOHTaKTHas
pabora
(B akaz. yacax)

Pazgen/ Tema
JIUCITUTLTUHBI

Cemecmp

JICKITUU
nmabopar.
3aHATHS

MPAKTHY. 3aHATHUS

CamocTosTe/bHast paboTa (B akaji. yacax)

Bu camocTroATe IbHOHU
paboThl

®opma TeKyIero KOHTpOoJIA
yCIeBaeMOCTH U
IIPOMEKYTOUHOM
arrecTanuu

Kop u cTpyKTypHBIT

JJIEMEHT
KOMIIETEHII I

Pa3zgen 1. BBengeHnue B MaTeMAaTHUYECKHI aHAJIN3

1.1. Maremaruueckuii maker MATLAB kak
WHCTPYMCHT PEIICHUS MAaTEMATHIECKUX
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1.2. Ilpenen nocnenoBatensHoctu. [Ipenen | 1 10 14/51 14 - IOJITOTOBKA K MPAKTUYECKUM |- ayIUTOpHas KoHTpoibHas  |OITK-2—
Y HENPEPBIBHOCTh (PYHKIIUU OJTHOM 3aHATHUAM, pabota (AKP) Nel 3YB,
nepemenHoi (POII). Boruncnenue - caMoCTosTeNbHas paboTa ¢ «Ipenens», JIIK-1 —
npenenos B nakere MATLAB JUTEPATYPOU — KOHCIIEKT - KOHCYJIbTAIlMH 110 PEIIECHUIO |3YB
«Metonsl Beruncienus npeaenon M]3 Nel,
peaesnb», - 3amuta U3 Ne 1. "TIpenen
- Beinosinenue MJ13 Nel «Ilpenen |u HempepbIBHOCTD"
Y HETIPEPBIBHOCTHY
1.3. IuddepennnanbHoe ncunucieHne 1 |12 14/51 16 - MOJATOTOBKA K MPAKTHUYECKUM |- ayIuTOpHas KoHTpoibHas  |OITK-2—
OOII. quddepenurpoBanue u NOCTPOCHHE 3aHATHUAM, pabota (AKP) Ne2 3YB,
rpaduKoB QYHKIUI OAHOM epeMeHHOH! B - caMocCToATeNbHas paboTa ¢ «IIpousBonnas», JIIK-1 -
nakere MATLAB JUTEPATypOi — KOHCIIEKT - KOHCYJIbTAllUM MO PEUICHHUIO |3YB
«3amauu, TPUBOJISIINE K W3 Ne2,
MOHSITHIO MPOXU3BOTHON, - 3ammTa MJI3 Ne 2.
- BpinojgHeHue N J13 No2 «IIponsBonHas u eé
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«IIpousBonHas u e€ IPUMEHEHUE)
MIPUMEHEHUE»
HToro mo pasneny 1 | 22 28/101 30 AKP Nel, AKP Ne2, U/13
Nel, UJI3 No2
Pa3nes 2. UHTerpasibHoe HCYHCIeHHE (PYHKIMHU OJHOH NepeMeHHOM
2.1. IlepBooOpa3Hast U HEONPEAEIEHHBIH 1 8 10/41 15 - MOITOTOBKA K MPAKTHYECKUM |- ayTUTOpHas KoHTpoibHas  |OITK-2—
uHTerpasl. OCHOBHBIE METOBI HUHTETPUPO- 3aHATUAM, pabota (AKP) Ne3 3yB,
BaHMs. Beruncinenne HeonpeaenEéHHbIX - cocTaBiieHHe yueOHol kapThl  |«Heonpenenénuslii JIIK-1 -
uHTerpaioB B nakere MATLAB «MeTonbl UHTETPUPOBAHUA» |HUHTErpai», 3yB
- KOHCYJIbTAIlUU 110 PELIECHUIO
N3 Ne3
2.2. OnpeneneHHbIN HHTETpal. 3aJauH, 1 10 12/51 15 - MOITOTOBKA K MPAKTHYECKUM |- ayTUTOpHAas KoHTpoibHas  |OITK-2—
MIPUBOJIALLNE K TOHATHIO OIPEAEIEHHOTO 3AHSITUSIM, pabota (AKP) Ne4 3yB,
unTerpana. ®opmyna HeroTona-JleltoHuma. - BeinosiHeHue MJ13 Ne3 «Onpenenéunplii uaTerpan», |AINK-1—
3aMeHa IEpEMEHHON U MHTETPUPOBAHUE I10 «OnpeneneHHplid HHTErpall U ero |- 3amurta U3 Ne 3 3yB

yacTsM. HecoOCTBEeHHBIE HHTETPAITHI.
Brrunciienue onpenenéHHbIX U

MIPUIIOKEHUSD,
- COCTaBJICHUE YUeOHON KapThl

«OmnpeneneHHbIi HHTETPAT U
€r0 TMPUIIOKEHUSDY
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HECOOCTBEHHBIX MHTETPAJIOB B MAKETe «[TpunoxxeHus onpeneaeHHOro
MATLAB HMHTETpaJIa
HToro mo pasneny 1 | 18 22/91 30 AKP Ne3, AKP Ne4, U/13
Ne3
Pa3nen 3. Jluneiinas u BekTOpHAas ajaredpa
3.1. JIuneitnas anreGpa: MaTpuiis! 1 1 8 12/511 13 - IOJITOTOBKA K NMPAKTHUYECKUM |- ayIUTOpHas KoHTpoibHas  |OITK-2—
neiictBus Hajx HUMU. OnpenenuTenu 3aHATHUSM, pabota (AKP) Ne5 «JIuneiinas|3ys,
MaTpHll, PaHT MaTPHULIbl, OOpaTHas - CAMOCTOAITEJIPHOE U3yUeHHne |anreopay, JTIK-1 —
Matpuia. MeTo/bl pemeHus CUCTEM JIUTEpaTypbl — COCTABJICHUE |- KOHCYJBTAIIUHU TI0 PEIICHUIO |3YB

JUHENHBIX anreOpanyecKux ypaBHEHHH.

KommuiekcHbie uncna. Onepanuu ¢

MaTpugaMi U peII€HNEC CUCTEM JIMHEWHBIX

ypaBHeHuii B B makere MATLAB.

KOHCIIEKTa «/loKa3aTeabCTBO
CBOUCTB OIIPEJIETUTEIIS »,

- BbInosHeHne MJ13 No4
«JInHEeWHAs ¥ BEKTOpHAsA
aynrebpa»

WJ13 Ned
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3.2. BexropHas anrebpa: JTUHEHHbIE U 1 6 10/41 12 - IOJITOTOBKA K NMPAKTHUYECKUM |- ayIUTOpHas KoHTpoibHas  |OITK-2—
HEJIMHEHHBIE Ollepalyy HaJl BEKTOpaMH U 3aHATHUSM, pabota (AKP) Ne6 3YB,
UX CBOMCTBA. J[WCTBUSA C BEKTOpaMU B - BeinosiHeHue MJ13 Ned «BexTopHas anredpay, JTIK-1 —
nakere MATLAB «OmnpeneneHHbIil HHTETpal u ero |- 3ammrta MJ13 Ned 3yB
MIPUIIOKEHUS, «OrnpeneneHHbli HHTErpal u
- CAMOCTOATEIbHOE U3YYEeHUE |€T0 MPUIIOKEHHUS
JIATEpaTypPhbl — COCTaBJICHUE
KOHCIIEKTa «/loka3aTebCTBO
CBOICTB OIIpeZieIUTENA»,
- BBIIIOJIHEHUE - BBIIIOJHEHHE
N3 Ned «JIuHeriHasd U
BEKTOpHAs ajirebpa»
Hroro no pazneny 14 22/91 25 AKP Ne5, AKP Ne6, U113
Ned
Hroro 3a cemectp 1 | 54 72281 85 IK3aMeH

4. Paznesi. AHAJIMTHYECKAs FeOMeTPHs
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4.1. Ananutndeckasi reOMETpHUs Ha 2 6 8/41 1 - IOJITOTOBKA K NMPAKTHUYECKUM |- ayIUTOpHas KoHTpoibHas  |OITK-2—
m1ockocTH. [IocTpoeHne KpuBBIX B 3aHATHUSM, pabota (AKP) Ne7 3YB,
MOJISIPHOM CUCTEME KOOPAUHAT. - BeinoaHeHue NJ13 No5 «Ananutnueckas reomerpus  |AITK-1 —
[TocTpoenne KpUBBIX BTOPOTO MOPSAKA. «AHaTUTHYECKAasi TEOMETPUSL. U KpUBBIE BTOPOTO MOPSAKAY, |3yB
[Hoctpoenne KBII B makete MATLAB KBII u [IBII» - KOHCYJIbTAllU!U 110 PELIEHUO
N3 Neb
4.2. AHanuTHYecKas reoMeTpus Ha 2 4 6/41 1 - MOJTrOTOBKA K MpakThuueckum |- 3amuta U3 Ne 5 OIIK-2—
iockocTH. [locTpoenne moBepxHocTen 3aHITHSIM, «AHaIUTHYECKas TEOMETPHS. |3YB,
BToporo nopsaka (IIBIT) B nekapToBbix - BeinoaHeHue NJ13 No5 KBII u [IBIT» JIIK-1 —
koopauHarax. [Tocrpoenue I1BII B makere «AHaTUTHYECKAsi TEOMETPUSL. 3yB
MATLAB KBIT u IIBII»
HToro mo pazneny 10 14/81 2 AKP Ne7, U3 Ne5
Pa3zpnen S. DyHKIMH HECKOJBKHUX NEPEeMEHHBIX
5.1. @yHKIIUN HECKOJIBKUX NTEPEMEHHBIX: 2 5 6/31 1 - MOJITOTOBKA K MPAKTHYECKUM |- ayIuTOpHas KoHTpoibHas  |OITK-2—
o0JacTh onpeaeseHus, Ipeer, 3aHATHUSM, pabota (AKP) Ne8 «HacTtHbie |3yB,
HENPEPBIBHOCTh. YacCTHbBIE MPOU3BOAHBIE U - BeinogHeHue NJ13 No6 « OHII u [mpousBoaHbie U X JIIK-1 —
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noaHbli tuddepenuan. [IpouzBoanas no e€ MPUIIOKEHUS» IPUMEHEHHEY, 3yB
HAIpPaBJIEHUIO U TPA/IUEHT. - KOHCYJIbTAIlUU 110 PELIECHUIO
JuddepeHumpoBanue U NoCTpoeHHUE N3 Neb
rpaduxos ®HII B nakere MATLAB
5.2. YacTHbIE IPOU3BOJIHBIE U 2 5 8/31 - MOATOTOBKA K MpakTuyeckuM |- 3ammrta I3 Ne6 «dHITu |OINK-2—
b depeHImanbl BHICIIUX TOPSAKOB. 3aHITHSIM, e€ MPUIIOKEHUS» 3YB,
Oxctpemymsl OHII. Y cnoBHbII - einosiHeHue MJI3 Ne6 « OHII JTIK-1 —
skcTpeMyM. HaxoxkieHue skcTpeMyMoB e€ MPUIIOKEHUS 3yB
@®HII B nakere MATLAB
Hroro no pazneny 10 14/61 2 AKP Ne8, UJI3 Ne6
Pa3pnen 6. UHTerpasbHoe ncuucjaeHue (PyHKIUN HeCKOJIbKHUX nepeMeHHbIX (DHII)
6.1. JIBoitHO# MHTETpal M €r0 OCHOBHEIE 2 6 7/31 1 - MOITOTOBKA K MPAKTHYECKUM |- KOHCYJIbTaIuu 1o pemenuro |OITK-2—
cBoiicTBa. CBeleHHE ABOMHOTO MHTETpajia 3aHATHAM, N3 Ne7 3yB,
K IIOBTOPHOMY MHTErpairy. 3aMeHa repe- - BemmoaHeHue N3 No7 JIIK-1 —
MEHHBIX, IepeX0/1 B IBOITHOM HHTErpajie K «KpaTHble HHTErpabl U UX 3yB
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NOJIIPHBIM KOOpAMHATaM. Beruncienue PUIIOKEHUS»
JIBYKPATHBIX HHTETPAJIOB B IAKETE
MATLAB
6.2. TpoliHOI HHTErpai U ero CBOMcTBa. 2 6 7/31 - MOJITOTOBKA K MPAKTHYECKUM |- ayIuTOpHas KoHTpoibHas  |OITK-2—,
CBezneHue TpOMHOTO UHTErpaja K MOBTOp- 3aHATHSAM, pabota (AKP) Ne9 «Kparnsie |JII1K-1 -
HOMY MHTeTrpaily. 3aMeHa epeMeHHBbIX, Ie- - BeinosiHeHue MJI3 Ne7 UHTETPAJbI», 3yB
peXoA B TPOWHOM MHTETrpaJle K LWINHIPH- «HWHTerpan no gpurype u ero - 3ammra U3 Ne7 «uTterpan
YECKUM U CPEepUYECKUM KOOPAHHATAM. MIPUIIOKEHUS» no ¢urype u ero
Boruncnenue TpexXKpaTHbIX HHTETPAJIOB B IPUIIOKEHUS»
nakere MATLAB
HTroro no pasneny 12 14/61 1 AKP Ne8, U133 Ne6
Pa3nes 7. O0bikHOBeHHBbIE 1D PepeHnnaIbHbIe ypaBHeHus (OY)
7.1. O0bIkHOBEHHBIE MU DhepeHInalbHbIe 2 7 10/3U 1 - MOJITOTOBKA K MPAKTHYECKUM |- ayIuTOpHas KoHTpoibHas  |OITK-2—
YpaBHEHUS MIEPBOTO MopsAKa. TUIbI 1 Me- 3aHATHUSM, pabota (AKP) Nel0 3YB,
ToAbI peleHus Y rnepBoro nopsiaka. - BoinosiHeHue MJI3 Ne§ «Auddepennmanbable JIIK-1 —
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Pemenne /1Y nepBoro nopsjaka B makere «AuddepennmanbHble YPaBHEHHUS IIEPBOTO MOPSAIKA |3yB
MATLAB YpaBHEHUSD)
7.2. OObIKHOBEHHBIE MU hepeHInaIbHbIE 2 7 821 0,2 |- HOArOTOBKA K MPAKTUYECKUM |- ayAUTOpHas KoHTponbHas  |OIIK-2—
YpaBHEHUS BBICHIUX MOPSAKOB. THIBI 1 Me- 3aHATHUSM, pabota (AKP) Nell 3YB,
TOABI CBeJleHU [[Y BBICIINX MOPSIAKOB K - BinosiHeHue MJI3 Ne§ «Auddepennmanbabie JTIK-1 —
Y nepBoro nopsaka. Jluneitusie nudde- «Iuddepenunanpueie YpaBHEHUS BBICIINX 3yB
pPEHIMAIIBHBIE YPABHEHHUS N-TO MOPSJIKA. YPaBHEHHU» HOPSIKOBY,
Pemenne nudPpepeHunaabHbIX - 3ammTa MJ13 Ne§
YPABHEHMH BBICIINX ITOPSIKOB B [TAKETE «Auddepennmanbable
MATLAB YpaBHEHUSD
Hroro no pasneny 14 18/51 1,2 AKP Ne10, AKP Nell, U3
Ne8
Pasznen 8. Paabl
8.1. UncnoBble MOCIEI0BATENBHOCTH U 2 5 8/21 1 - MOJITOTOBKA K MPAKTHYECKUM |- ayIuTOpHas KoHTpoibHas  |OITK-2—
panbl. CXOIMMOCTh U CyMMa psija. 3aHATHSM, pabora (AKP) Nel2 3YB,
[Ipu3HaKy CXOAMMOCTH YUCIIOBBIX PSJIOB. - BpimosiHeHue /13 Ne9 «HucoBbIe pAIb» JITK-1 —
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Boruncnenue cymM 4HCIOBBIX PSJOB B «YucnoBele U QYHKIIMOHAIbHbIE 3yB
nakere MATLAB pAIBDY
8.2. ®yHKUMOHATIbHBIE Psi/ibl, 0071aCTh 2 6 8/21 - IOJITOTOBKA K NMPAKTHUYECKUM |- ayIUTOpHas KoHTpoibHas  |OITK-2—
cxoaumocTtu. CTeneHHbIe Pkl U HHTEPBAJ 3aHATHUSM, pabota (AKP) Nel3 3YB,
cxogumoctu. Psaapl Teiinopa (MaknopeHa). - BeimostHeHue MJI3 Ne9 «DyHKIIMOHANBHBIE psaby,  |AITK-1—
Paznoxenue GyHKIUN B CTETIEHHBIE PAIBL. «Yucnossle U QyHKIIMOHATIbHBIE |- 3ammTa VI3 Ne9 3yB
Psaner @ypoe. Paznoxenue GpyHkuii B AL «Hucnossle u
panel Teinmopa u @ypbe B nakere (GYHKIIMOHAIBbHBIE PSIIBI»
MATLAB
Hroro no pazneny 11 16/41 1 AKP Ne12, AKP Nel3, U3
Ne9
Hroro 3a cemectp S7 76/281 | 6,2 IK3aMeH
Hroro no aucuuninHe 111 148/561| 91 2 3k3ameHa

U - B TOM YHUCJC, 4acChbl, OTBCACHHBIC Ha pa60Ty B HHTCpaKTHBHOﬁ (bopMe.




4.2 IlpakTunyeckue 3aHATHA B MaremaTnyeckom makere MATLAB (ma kaxmom
BTOPOM NPAKTHYECKOM 3aHSITUM BbluncjeHusiM B nakere MATLAB no cooTBercTBy10meit
TeMe yaeasiercs 0,5 yaca)

1. Beruncienue npeaesaoB ¢pyakiuii B nakere MATLAB. @yukiws lim.

avi
IIpumep. Beraucints npezen lim sin(x )3(1 C0s2X)
x—0 In (1+ X)

2. luddepennuponanue B makere MATLAB. ®yuxkius diff.

IIpumepwr. a) Haiitu mpomsBoanyio GyHKIHE = C0S’ (€ — X +1) HOpAIKOB OT HEPBOro 0
TPETHETO.

6) Haittu npubmmxénnoe 3Hauenne 3/5,02° +3 ¢ momompio auddepeHnuana 1 OpOBEPUTH
pesyabtat B nakere MATLAB.

3. IToctpoenue rpadukoB GyHKIHi onHOM nepementoi B makete MATLAB. ®yukuus plot(x,y).

—4x% +5x

Ipumep. octpouts rpadux GpyHKUMH y = —— 2
x f—

4. BeruncieHue HeolpeaeaEHHbIX U onpenenéHHbix uHTerpanoB B nakere MATLAB. ®Oyukuuu
cumtrapz, quad, int.

3 2 - 5
Tpumep. 2) Beramenuts .[ % 6) Berancymts I (13 +4X—dz);2 . B) Berunciurs J.—(i ;( (3))(3 :
+X 1 E+ax o (L+2x

5. JleficTBHs ¢ MaTpHUIIaMH, PEIICHNE CHCTEM JIMHEHHBIX anreOpandecKux ypaBHEHHUH, NeHCTBHS
¢ Bektopamu B nakere MATLAB. ®yuknuu detM , invM.

Ilpumepwi. a) BeIYucIuTh MaTpuily ABT +3C™ s manHbIX matpuiy A, B,C.

0) Haittu pemenue cuctemsl Bua AX = B Merogamu MaTpu4HOTro ucuucieHus u Kpamepa.
B) Haiitu pemenue cucremsl Buna AX = Bwmetonom ["aycca.

r) PelieHne cucteM JTMHEHHBIX YpaBHEHUH ¢ TOMOIIBIO QyHKIUH SOlve().

6. BekTopnas anredpa B makere MATLAB.

Ilpumep. HailTu  ckalsipHOE, BEKTOPHOE M  CMENIAHHOE IMPOU3BEACHUE BEKTOPOB
ab,axb,(@xb)c

7. BerunciieHus ¢ KOMIUIEKCHBIME urciaaMu B makere MATLAB.

Ipumep. BBIIONHUTD NEHCTBHS ¢ KOMILICKCHBIMH unciaamu: (3+ 4i)° (2 —5i)™

8. KpuBbie B mossipHO#t cucreme koopauHar B makere MATLAB. ®yukmus polar(o,r).



IIpumep. IlocTpouTh B NOJSIPHOM CUCTEME KOOPAUHAT KpUBYIO I =1+ sin®@

9. [TocTpoeHue KpUBBIX U TTOBEPXHOCTEH BTOpOro nopsiaka B nakere MATLAB.
Ipumepwr a) TlocTpouTs KpUBYO 2X° + 3Xxy — 4y2 +5x—-3y+4=0.
6) IlocTpouTh MOBEpXHOCTh X2 +3y2 —22% +4xy +6Xx2 — yz +4x—3y +52-9=0.

10. InddepenuupoBanue GpyHKIUH HECKOJIBKUX TIEPEMEHHBIX, TOCTPOSHUE rpaduKOB () YHKIIHMA
HEeCKOJIbKUX nepeMeHHbIX B makete MATLAB. ®yukuus plot(x,y,z).

Ipumepul. a) Haiitu yacTHbIe Ipon3BoAHBIC GYHKIMH Z = (COS3X + 4Y)tg(5X —6Y) .

0) HaiiTu sxcTpeMyMmbl GyHKIINHU Z = 2x% + Sxy + 4y? +6X —5Y +1u mocTpouTts eé rpaduk

11. Beruucnenue kpaTtHbiXx uHTErpasioB B makete MATLAB.

2

3 X
Ipumepwi. a) HaliTu 1ByKpaTHBIA HHTETPAI: de '[ (x+2y)dy.
1 X

2 4x 7°
a) Haiftu TpexxpaTHblii HHTErpait: Idx jdyJ- (X+2y+3z)dz.
1

X z

12. Ywucnennple Metoabl pemenus auddepeHnmanbHeix ypaBHeHmid B makere MATLAB.
Oyukmuun ode.

Ipumep. Petuts 3a1auy Komm ans ypasuenus y' =—-10yt , y(0.01) =0.05.
13. Beruucnenue cyMM 4HMcIOBbIX paaoB B nakete MATLAB.

1
"2

Ilpumep. BeIYUCIUTE CYMMY psifia Z
n=1 n

14. Paznoxenue ¢pynkuuii B panael Teinopa B B makere MATLAB.

IIpumep. Haiitu paznoxenue B psg Teinopa pyHkuuu 1+5x% B okpecTHOCTH 0.

15. Paznoxenue ¢pynkuuii B psasl @ypse B B nakete MATLAB.

Tpumep. Haiiti pasnoxenue B psg Pypobe Gpyskmun x2 +x Ha orpeske [-1,1].

5 O0pa3oBaTeabHbIe H MHPOPMAIHOHHbIE TEXHOJIOTHHU

1. Tpaouyuonuwvie obpazosamenvHvie mexnonocuu. OpraHuzanus 00pa30BATEIBHOTO
nporecca, MPErnojaracT NPsSIMYI0 TpPaHCISIUIO 3HAHWKA OT TMperojaBaTeNiss K CTYISHTY
(MpeuMyIIeCTBEHHO Ha OCHOBE OOBSCHHUTEIbHO-UUTFOCTPATUBHBIX METOJOB OOydYEHUS).
VY4eOHast eATENFHOCTh CTYACHTAa HOCHUT B TaKUX YCIOBHSAX, KaK MPAaBHJIO, PETPOAYKTUBHBIN
Xapakrep.



DopMbI yUeOHBIX 3aHATHI:

- I/IH(I)OpMaLII/IOHHaSI JCKIHUA — IIOCICI0BATCIIBHOC H3JI0KCHHUEC Marcpurajia B
I[HCHHHHHHapHOfI JIOTUKE, OCYHICCTBIIACMOC NPCUMYIICCTBCHHO Bep6aJIBHBIMI/I cpcacTrBamu.

~ IPaKTUYECKOE 3aHSATHE, MOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUW U HABBIKOB I10
MPEIIOKEHHOMY aJITOPUTMY.

B xoJ1e ipoBeicHHs MPAKTUYECKUX 3aHATHH (B MHTEPAKTUBHOMN GopMe), a TaAKKE B
IIPOIIECCE CAMOCTOSATEIBLHON Pa0OTHI CTYACHTOB IIPEIyCMAaTPUBACTCS HCIIOIb30BaHUE CPEICTB
HKT u nakeToB NPUKJIAJHBIX IPOrPaMM IPH BBHIOJTHCHUH HHIUBUAYAIBHBIX 3aIaHUN U
CaMOIIOATOTOBKH, B YACTHOCTH, MaTeMaTudyeckoro nakera MATLAB.

2. Texnonozuu npobaemnozo ooyyenus. Opraausanusi 00pa3oBaTeIbLHOTO Mpolecca
IperoiaraeT MOCTAaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JJaHUE YICOHBIX MPOOIEMHBIX CUTYAITHI
AJI1 CTUMYJIIMPOBAHUA aKTUBHOH ITO3HAaBaTEIbHOU ACATCIIBHOCTHU CTYACHTOB.

@®opMBbI yIeOHBIX 3aHATHIA:

- HpO6J’ICMHaﬂ JICKO WA — U3JIOKCHUEC MaTCpUualia, IpCAIlojIararomee moCTaHoBKY
HpO6JICMHBIX " JUCKYCCHOHHBIX BOIIPOCOB, OCBCIICHUEC PA3JIMYHBIX HAYYHBIX IIOAXO0A0B,
ABTOPCKUEC KOMMCHTApPHH, CBA3dHHBIC C PA3JIMYHBIMH MOJCIAMU HHTCPIIPCTALIUH U3YyHACMOT'O
MarTrcepuajia.

_ KM «BABOEM» (OMHapHAas JIEKIUs) — U3JI0’KEHHE MaTepuaia B popme
JMAJIOTHYECKOT0 OOIICHHUS ABYX CTYJCHTOB (3apaHee MOATOTOBUBIINXCS) WIIH CTY/ICHTA U
npenoaaBaress (Hanpumep, peKOHCTPYKIIMS TMalora HCTOPUYECKUX JJMUHOCTEN — CBUAETENEH
OTKPBITHS KAaKOT0-JIN0O HAyYHOTO (PAKTa; «yuE€HOTO» U «IIPAKTUKa» U T.1.).

- IPaKTHYECKOE 3aHATHE B (hopMe MPAKTUKYMa — OpraHu3aius yueOHoil paboTsl,
HalpaBJIeHHas Ha pelIeHrne KOMITJIEKCHON yueOHO-TI03HaBaTeIbHOW 3a7auul, TpeOyrolien ot
CTY/IeHTa IPUMEHEHUS KaK Hay4YHO-TEOPETUYECKUX 3HAHUMH, TaK U MPAKTUUYECKUX HABBIKOB.

- caMocCToATeNbHas paboTa (C KOHCYJIbTAlUsIMU NPENoAaBaTels) Ha OCHOBE Keic-
MeTo/1a — 00yueHHe B KOHTEKCTE MOACITUPYEMOl CUTYaIluH, BOCIIPOU3BOISIIEH peabHbIe
YCJIOBHSI HAYYHOM, MPOU3BOICTBEHHOU. O0yUaromuecs 10KHBI TPOAHATIM3UPOBATh CUTYAIIHUIO,
pazobpaThCs B CyTH MpoOJIeM, NPeAJIOKUTh BOZMOXKHbBIE PEIIEHHs U BHIOpATh JIydlllee U3 HUX.
Kelicbl 0a3upyroTcs Ha peaqbHOM (PAKTHUECKOM MaTepualie Uiy ke NPUOIMKEHbI K peanbHON
CUTYallUH.

3. Unghopmayuonno-xommyHuxayuonnvle obpazosamenvhovie mexnonrozuu. Opranuzanus
00pa30BaTeNLHOTO TpoLecca ¢ MPUMEHEHUEM CIEeNUATU3UPOBAHHBIX MPOTPAMMHBIX Cpel U
TEXHUYECKUX CpeICTB palboThl ¢ HH(pOopManuei (MHPOPMAIMOHHYIO Cpelay YHUBEPCUTETa
MOOAYC MOODLE).

6 YueOHO-MeTOAMYECKOe o0eclieYeHHe CAMOCTOSITeIbHON PadoThl 00y4aroIuxcs

[To muctmmuimae «MaTteMaTrkay MpeayCMOTpeHa ayTMTOPHAs U BHEAYTUTOPHAS
camocTosTeNbHas paboTa 00yJaroIIHMXCs.

AynutopHas caMoCTOsITeNIbHas paboTa CTyI€HTOB MPEIoJaraeT peleHue KOHTPOJIbHBIX 3aa4
HA MPaKTHYECKUX 3aHATHSIX.



IIpumepHbIe ayIMTOPHBIE KOHTPOJIbHBbIE padoThl (AKP):

AKP Nel «IlIpenennbi»

1. Berunciiuth mpezensl U pe3ysbTaThl BEIYUCICHUN TpoBepuTh B takete MATLAB

3 2

2) lim X J2r3x + 2X 6) lim (x 721(X 23)(x 4)

x>2 X°—X-6 noe o BXT —Xx"+11

3 2

8) lim| —~— — r lim 9%

oo\ 2X° =1 2X+1 x>-2 (X + 2)

i+7

o) Iirr(}(1—4x)3X e) Iirrg xctg 5x

2. UccnenoBath PyHKIMIO Ha HENPEPHIBHOCTH

X—3ecmu x <0
f(x)=
5% ecmu x>0

AKP Ne2 «IlpousBognas»

1. Haiinure nepByro Npou3BOIHYIO OT (DyHKUUN

2) {x:\/l—ZStz,

y =arccos 5t + «,

6) Y =X-C0s3X,
X? —3x+2
_X ZXHC 5 og, x+3
B) Y X +2x+1 92

XX 2
n Y= 5 — 2arctg (4x + 3x)_
2. CocTaBbTe ypaBHEHHs KacaTenbHOi K kpuBoit XY =4 B touke X; = 1
3. Beoruucnure npubmamwkesHo Y =V x> +8 npu X =109,

Pe3ynbrar Beuncienuii nmposeputh B nakere MATLAB.

4. Beruucnure npenen rno npasuiy Jlonurans u pe3ynastaT npoBeputsb B nakere MATLAB
lirm €08 4x -1
x—0 (e4x _1)2 '

AKP Ne3 «HeonpenejieHHbII HHTETPajD»

BoruncnuTe HeonpeneneHHblE UHTETPAIbl U PE3YJIbTAaThl BBIYMCIEHUN NPOBEPUTH B IAKETE
MATLAB

a)_[(l+tgz3x)dx; o) | 35X

——d
VBX + X2

Brraucnure HEOMPECACIICHHBIC MHTCIPAJIbI

3
X B)IarcsinSde; r) Ilnxxdx.



a) j 1 sm2x dx;

i w [yt

AKP Ned4 «OnpenesieHHbIH MHTErPaJDy

Bbruucnure onpeneneHHble MHTErpaibl U pe3ysbTaTbl BBIYUCICHUN NPOBEPUTH B IIAKETE
MATLAB

1)

O t— |y

(1—sin2x)*dx; Z)I

9 [t [ s ®

Haiinure mnomanu ¢uryp, orpaHudeHHbIX TUHUAMU. B 3agaye (0) mpu mocTpoeHUM JTUHUHU
BOCIIOJIb3YHTECh TAONUIIEH BaXHEUITNX KPUBBIX B TOJSIPHON CHCTEME KOOPMHAT:

a) Xy=6, x+y-7=0; 6) p° =2c0s2¢.
. . x:zﬁcost, 2
Hailiaure mivny 1yru KpuBoi o<t<Z
y = 2+/2sint, 3"

Haiitn 00Bb€M Tena, o6pazoBaHHOrO BpaiieHueM BOKpyr ocu OV  ¢urypsl, orpaHHueHHON
2 2 _ _
NHHAAME: X +y°-4y=0, y—\/§-x,(yg\/§.x).

Brruuciante HeCOOCTBEHHBIM MHTET paJl UJIK YCTAHOBUTD €0 paCXouMOCTb

1) TXSG_XAdX; 2) j‘gi

AKP NeS «J/Iuneitnasi anreopa»

1 -1 2 1 1 -1
Beruncnute Matpuiy X = A- B, rae A:(O . J, B=l2 1 0]l
1-11
1 1 0
BbI4HCIATE ONPENENNTENL MATPULIBI IBYMS CIIOCOOAMH 5 | 1 1 1|
0 -1 1

Pemmmte cucremy ypaBHeHui: &) o npasuiy Kpamepa; 6) MaTpuuHbIM METOOM; B)
metonoMm ["aycca. Pesynbrat npoBeputs B nmakere MATLAB.
2%, —3X, +2X; =2,
X, +2X, —X; =2,
3X; + X, + X;=8.

Pemmnts cucremy ypaBHeHui MetosioM ['aycca. Eciu cucrema HeonpenelieHHa, TO HauTh
oOuiee 1 yactHoe perienus. Pesynbrar npoeputh B nakere MATLAB.

2x, —4x, +5x, +3x, =0,
3X, —6X, +4%x, +2x, =0,
X, —8X%, +17x; +11x, =0.



AKP Ne6 «BekTopHas ajaredopa»

1. [TocTpoiiTe Ha IOCKOCTH BEKTOPHI a= (4;_ ), b= (_ 2;5)  C= (1;2). HaiinuTe nx

JUHEHHYI0 KOMOWHAITUIO 2a+b+3c a) TeOMETPUIECKH, 0) aHATTUTUYECKH.

) a=(21-3) b=(- 4;0;2), c= (1;1;_2), Haiinure:

i)
a) IIMHY BeKTOpa &, €ro HalpaplIsIOIME KOCMHYCHI, OPT BeKTopa & ;

a
5 a-b, ac bc, (a+2c)(sa-sb).
p axb axc, bxc, (a+2c)x(3a-5b)

pabc, (a+2c)sa-sb)e-2b)

3 a= (1;4;_3), b= (3;_2;5), c=(34; 2). HaiiuTe mI0Mmans napaienorpamma,

IMOCTPOCHHOI'O HAa BCKTOPAX a+2b u c—3b , 1 JJJIMHBI €I'0 CTOPOH.

4. [IpoBepbTe, SBISIIOTCS JIH BEKTOPBL & — (1;1;3), b= (3;0;—2), C= (— 1;1;3)
KOMILIAHAPHBIMH.
5. Haiinure (3a+ch—2aXb—50), - 556:5_

AKP Ne7 «AHaJMTHYeCKAasi TeOMeTPHUS U KPHBbIe BTOPOI0 MOPSIAKA)

1. Tlano: Mi(0; 4); Ma(10; 3); 0=30% S = (3;2); 7= (4; -3); Ly ¥~ 4 +3=0;

Lo: 2x=3y+7=0 Hanymmre o01IMe ypaBHEHHsI IPSMBIX, TPOXOSIIHNX Yepe3
a) Touky M; mox yriom ¢ k ocu OX;
b) Touku M;u My;

C) Touky M; mapamuiesbHO BEKTOPY S

d) Touky M, mepreHIuKyIIpHO BeKTOpY 7 ;
e) Touky M; mapaienabHo mpsMoii Ly;

2. Hansl Bepimabl TeTpasdapa ABCD: A(3; 4; -1), B(5; 2; 2), C(3; 1; 0), D(2; 0; -3).
A). Hanummre

a) ypaBHenue miockoctu (ABC),

b) ypaBHEHHUE TUIOCKOCTH, ITpoxoismiei yepe3 D mapamnensao (ABC).

C) KaHOHHWYECKHEe ypaBHeHHs pedpa AD.

d) KaHOHUYECKHE YpaBHEHUS MPSIMOH, coaieprkarieid Beicoty DE TeTpasspa.
b). Haitnure

a) yron mexay AD u DE;

b) wiomane Tpeyronbanka ABC ¢ TouHoctsio 10 0,01;

C) 0o0BeM TeTpadipa ¢ TouHocThio 10 0,01.

3. [IpuBeuTe ypaBHEHUS KPUBBIX K KAHOHUYECKOMY BHJTY H ITOCTPOMTE ITH KpHUBBIC. Pe3ynbTaThl
MOCTPOEHUS MPOBEPUTH ¢ ToMoIIb0 naketa MATLAB

1) 2x* +5y® —20x+10y+35=0
2) 9x* —y* -18x—2y+89=0
3) y? —2X+2y+7=0



AKP Ne§ «HacTHble NPOM3BOIHBIC M MX IPUMEHEHHE»

1. Haiitu obmacte onpeneneHus GyHKIUN Z = \/1+ X—y® + \/1— X—y?.
y o’z 0z

2. Hana pyHkuus z = |n 1 _ 1) Haiiru snauenne BBIPAXKCHHUS +—.

X Yy OXoy  OX
3. Haiitu nmpou3BoHbIC CII0KHON QYHKIMHU Z = U +Vv2, rme u = x* +sin y,V= In(x + y).

o 0z oz o z 2\ i

4. Haiitu npousBoanbie x u v HesiBHOM (yHKInu €° —X“ysin xyz =0.

X y
5. CocTaBuTh YpaBHEHHE KacaTeIbHOU MIIOCKOCTH M HOPMAJH K TIOBEPXHOCTH

x? + y2 — 2% —2x =0 B TOUKE A(L‘L‘ 0).

6. HccnenoBaTh Ha SKCTPEMyM (GYHKITHIO IBYX MEPEMEHHBIX Z = X° +4X — 27y + y°.

Pesynbrar npoBeputs B makere MATLAB.

AKP N9 «KpaTHble HHTErpajbi»
2 2

dx J. f(x,y)dy.

1. U3menuTts MOPAJAOK UHTCTPUPOBAHUS B HHTCI'PAJIC:

O L

2. Berancnuth miomaas Gurypsl, orpaHMYeHHON JTUHUAMU. Pe3ynpTaT mpoBepuTh B MaKkeTe

MATLAB
1.
X:Zy , X+y=8,x=0.

3. Beruncnuth 006EM urypsr R, orpaHnYeHHO TOBEPXHOCTSIMHU:

T:x*+y* =4, Xx+y+2=6,2=0.
y y 1., y
4. HaliTu nnuHy Ayr¥ KpUBOH X = > y“ —1, orceuenHoii ocpto Oy .
N3 Nel. MPEAEJ U HEITPEPBIBHOCTbD

Bapuanr 0.

1. Haiinute npenensr GQyHKINN:
2 —
2) lim X(X°+2x-1) |
X—00 X — 1

(x—=2)(X* +2x+2)
-2 X’ -5X+6

B) "m4——2x
-2 \[5x —6-2"

2
lim M’
x>-11g(1+ X)

5X _1 8+15x
lim .
2 Hw(5x i 6)

2. Uccnenyiite GyHKIMIO Ha HEMPEPHIBHOCTD, BBISICHUTE XapaKTep TOUEK pa3phiBa, cleaiTe
yepTex rpaduka GyHKIUNA




_L, X<1,

L x—1
a) f(x)=—-7, 6) f(x)={(x-1)% 1<x<3
1+4x 4, x>3.

Pexomenayercst mosydeHHbIE pe3yabTaThl mpoBepuTh B makete MATLAB.
W13 Ne2. TIPOU3BOJHASA U EE IPUMEHEHUE
Bapuanr 0.

1. Haiitu nmpou3BOAHBIC CICAYIOMUX (HYHKIIHHA

Vx 2
a)y = 2/Ax 4513 I(2x+1) 6)y =€ +cos’4x m)y= > "X
arctgbx
1 X = 2t* —cos 2t
ry= —5log3(4x) =1 e) X" +y*—3x=0.
) v/sin 2x ? ) y =sin 4t y

2. CocTaBUTh ypaBHEHHE KacaTebHOM K rpaduky Gynkmun Y = X* — 2X° B Touke rpapuka c

abcuuccoit X, =0.5.
2

dy d7y

3. Haiitu — u —- caenyrommx QyHKIUN
dx  dx?
y =t—4t’
a) y=x3-In(2x+1 0
)Y ( ) ) X= 1t 42t

23X 32X
4. Beraucnuts npeaen 1o npapuny Jlomurans M ——
x>0 X +arcsin x°

5. HaiiTi mpoMesKyTKH MOHOTOHHOCTH U dKcTpeMyMbl GyHkimu Y = —0,5x* +2x°
6. Mccnemosars dyHkimio i moctpouts rpadux Y = (3—X) - e*?
Pexomenyercs nmosyueHHbIE pe3yNbTaThl poBepuTh B nakere MATLAB.

M3 Ne3. ONPEJAEJIEHHBIN UHTEI'PAJI 1 ETO IIPUJIOXKEHUS
Bapuanr 0.

1. Brerunciaure HCOMPCACIICHHLIC NHTCTPAJIbI
5-4x
2 X
a) |(x“+1)dx, B) |(5—X)-e*dx, r
) [ 1) ) [6-%) g™
2. BBI'—II/ICJ'II/ITG onpeneneHHHe I/IHTeraJILI

& dx : xdx h S 5

a) J.F 0) j : B) J'arctgxdx, r) j\/9—x dx.
1 0 0
2

5 V1+3X



3. Beruucaure miaomans GUrypel, orpaHMueHHoN auaueit y = (e* +e )/ 2, npameimu X = -1,
Yp p p

X =1 u ocer0 abcruce.
4. BBIYUCINTH HECOOCTBEHHBIN HHTETPaJl WM YCTAHOBUTH €T0 PACXOJAUMOCTb:

a) szeXAdX; 6) j ax

0 2 3\/(4—X)2 .

Pexomenayercs mosydeHHbIE pe3yabTaThl MpoBepuTh B makete MATLAB.

M]3 Ned. IUHEWHAS AJITEBPA
Bapuant 0.

1. Haiinute mpousBeaeHuE MaTPHI]

3 0 -4)(0 0
a5 7 9|0 4 0],

21 6)l1 00

2 4 -1)(1 1 -1

6)|0 3 7 1[|2 -2 0
00 -2J{1 1 -2

2 (o ) 53

2. Berauciute onpenemTeny

4 -1 0 11 1 2 -4 3 11 3 6
a) 0 7 2, 6) 1L 2 5|, B b 10 -1, r) |1 4 6.
0 0 3 1 4 25 0o 4 7 -2 -7 2
37 -2 5
3. Jlana matpuna A _ 01 2 |. Haitzure
1 0 2 -4
0 0 5 1

a) A,, 6) A,, B) detA.

4. HaiinuTte oOpaTHbIe I MaTPHIL
1 0 O

a)[2 7} 6)(1 _4j B)[2 5 -1/
5 0 3 2 P

5. Pemmre cuctemy: a) MaTpu4HbBIM criocodoMm; 6) o hopmymnam Kpamepa.
X + 3y + 2z = -1,
3X + 2y + 5z = 6,
4x + 3y + 1z =



6. Pemure cucrembr meTosioMm ["aycca, ykaspiBas B KaXKJOM cllydae paHTu MaTpul] 4 u (A | B).
B onHOpoAHBIX cucTeMax BBHIMUIINTE (DYHIaMEHTAIbHYIO CUCTEMY PELIECHUH TaM, T/ie OHA eCTh.
2Xx + 4y + 3z = 5 X + 7y — 3z = 14,

a) ¢ —X + 2z = -3 0)«x + 3y + 4z = 2

6x + 5y + z 21. 2X + 8y + 23z -4,

3X, +5X, +6x, —-4x,= 0,
4%, +7x, +10x, -7x,= 0,
0

B) 12% +3X, 2%, —-X,= 0,
X, +2X, +4X, -3x,= 0,
X, -8x, +7x,= 0.

PexoMenayercs moiay4yeHHbIe pe3yabTaTsl IpoBepuTh B makete MATLAB.
N3 NeS. AHAJIMTUYECKAS 'EOMETPHS. KBII U IIBIT

Bapuanr 0.

. Jlansl 4 Bextopa a=(-2;3,-5), b=(L -3;4), ¢ =(7; 8;-1), d = (L 20; 1).

a) [Toka3atp, uro BekTopbl a , b u C oOpasyrot 6a3uc;
0) Haiitu koopauHaTel BekTopa d B 3TOM Oasuce.

. Jlanbl KoopAMHATHI BepmKH mupaMuasl A A, A A, :
A;(1;2;0),A,(3;0; =3),A3(5;2; 6),A,(8; 4; —9). Haiitu:

a) nnuHy pebpa A A,

0) yron mexny peopamu AA u AA,
B) momanas rpann A A A,

I) ypaBHeHHeE npsaMoi A A,

1) ypaBHeHHe miockoctu A A A,
€) clles1aTh YepTexk MUPaMUIBL.

3. Hammucath ypaBHEHHE IIJIOCKOCTH, MPOXOSIIEH uepe3 Touku M (ZL‘—l; — 2), N (3; 1 1) u
NEePIeHANKYIAPHON K TockocTu X —2Y +3z2—-5=0.

4, HpI/IBeI[I/ITC YpaBHCHHA KPHUBBIX K KAHOHUYCCKOMY BUY U HOCTpOﬁTe 9TU KPUBBIC:
a) X’ +y>—2x+4y-20=0.

6) 4x° +y? —24x+2y+1=0.
B) 9x° —y® +18x+2y +89=0.
r) y* —3x—4y-2=0.

) y_2x—3
8 Xx+1




5. TlpuBenuTe ypaBHCHHE TOBEPXHOCTH K KAHOHHYECKOMY BHIY U TIOCTPOMTE 3Ty MOBEPXHOCTH:
16x? +16z> =16 — y?.

PexomeHyercs nonyueHHble pe3ybTaThl IpoBepuTh B nakere MATLAB.

W13 Ne6. ®YHKIUA HECKOJBKUX NEPEMEHHBIX U EE TPUJIOKEHUS

Bapuanr 0.

1. Haiftu 1 mocTpouTh 001acTh onpeneiaeHust GyHKIuu z =arcsin(5x+y+2).
2. Pemurs 3ananus:
a) Haiitu monusiii muddepennman GyHxiun u = (2x+3y)?*.
2 yo’z
0) IToka3aTk, uro GyHKUMSA Z =XIny yIOBIETBOPSET yPaBHEHUID —— +~—— =
OXoy X oy

y oz oz y u’
B) Haiitu npousBoanbie = oy CIOKHO# BYHKIMHI: Z=—, The U=+/X+2y,
X v

V=Xxy.

3. Pemurs 3amanus:

a) Jlana QyHKIust z = X2 — Xy +2y2 +3x+2y+1, Bekrop | =2i + ] u Touka A(1;2).
Haiitu %h grad z(A).

6) CocTaBUTh ypaBHEHHE KacaTeIbHOM MIOCKOCTH M HOPMAJIU K TIOBEPXHOCTH

x* +2y® = 7° B TOUKe A(L‘ L\/§) IToCTPOUTH IOBEPXHOCTD.

4. VccnenoBath Ha SKCTPEMYM (DYHKIIMIO JIBYX HE3aBUCHMBIX MIEPEMEHHBIX
1
z= _EXZ +8xy —y3 —14x 12y .

PexomeHyeTcst mosyueHHbIe pe3yabTaThl poBepuTh B nakere MATLAB.

N3 Ne7. HHTET'PAJI IO ®UT'YPE U ET'O ITIPUJIO)KEHUSA
Bapuanr 0.

1. Haiftu nBoitHO# uHTerpan no obnactu D, orpannueHHoM

nnHmMn:ﬂ(x—Zy)dxdy, D:x=0,y=2x* Xx+y=3.
D

4 X
2. I3MeHUTD TIOPSIIOK HHTETPUPOBAHUS: I dx I f(x,y)dy.
2 1/x

1 y
3. [lepeiiTu K MONSIPHBIM KOOPAUHATAM U BHIYUCIIUTD: j ydy _[ dx.

0 1-1-y?

4. Haiitu TpoitHOM MHTETpaJI 110 Teiny 7, OrpaHUICHHOMY TTOBEPXHOCTSIMH



2

M(xz—z)dxdydz,T:x=0,y=0,x=1,x+y:2,z=0,z=x2+y?
d

5. Haiitu 00b€M 1 1013 1h TOBEPXHOCTHU TEJIA!

2

T={(X,y,z):x20,2x+3y312,oszsy7},

6. HaiiTu ieHTp Macc 0JTHOPOTHOTO TeJla, OTPAHUYCHHOTO MOBEPXHOCTSIMU:

y=4,x"+2° =4y.

PexomeHyercs nonmyueHHble pe3ysbTaTel IpoBepuTh B nakere MATLAB.

N3 Ne§. JTUOPDPEPEHIIMAJIBHBIE YPABHEHMU S

Bapuant 0.

Onpenenuth TUN ypaBHEHHUS W HaWTU oblee (4acTHoe) pemieHue audQepeHnanbHOro
ypaBHeHHs | —Tr0o mopska:

1L X-y1+y° +y-y-v2+x° =0.

2. Y =3x+y-2; y(0)=2.

3. xy’:y+x-coszl.

4.2(xy'+y)=x-y  y@)=2.
5. (2x—1— Sy dx+ (= —2y) dy=0.
X X

Pemnts ﬂnq)q)epeHuMam)Hme YPaBHEHUS BBICIIMX IOPSIIKOB:
"

6. Xy"+y"'=x+1

” 14 . 1 !
7.2y-y"=(y)’ -1 JORES y'(0)=+2.
8. y"+14y"+49y’'=0.

—X

e
g. II_ ’ —
y =y 2+e

PexoMenayercs moiayueHHbIe pe3yabTaThl IpoBepuTh B makete MATLAB.

N3 Ne9. YUCJIOBBIE U ®YHKIIMOHAJIBHBIE PSAbI
Bapuant 0.
>yt
1. Jloka3aTb CXOAMMOCTb M HAUTH CyMMY psijia n=2 n*+n-2 .
2.WccnenoBath Ha CXOUMOCTbD PSIIbL:

sin? nv/n =01 nl(2n +1)! = (3n—2)"
e G)Eﬁs'[ J D F)Z”(4n+1j

n n=1 n=1




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

3. UccnenoBats psifibl Ha aOCONIIOTHYIO U YCIOBHYIO CXOJUMOCTB!

)Zsmnf Z (-1)" Z( D"@n+)

“nin(n+1) ~ 4% 3n+2

4. Haiitu cymmy psiaa Z ) ¢ TouHocThio 710 0.001.

~4"(2n+1)

5. Haiiti 06:1acTh CXOAMMOCTH CTETICHHOTO Psa:

(-D"2"(x+1)" 4" (x-3)*"
; 3n+2 )Z Jyon+1l

6. Paznoxuts GyHKIHIO B psa Telinopa mo creneHsm X :
a) (3+€7)%,6)7/(12+x—-x)?, B) In(1— x —20x?) .

7. Beraucnuth uHTErpai ¢ ToyHocthio 10 0.001:

% g o

a) 6) |sin(25x°)dx.

0 3 1+ X4 0

8. Pa3noxutk B psag Pypre QyHKIHIO, IEPUOAUYECCKYIO C IEPUOIOM 277 , 3aJaHHYIO Ha

X+7m,-7t<X<0

orpeske [, 7] dopmyroit f(X) ={ O<x<y
T, <X<7m

Pexomenyercst monmyueHHbIe pe3yabTaThl poBepuTh B nakere MATLAB.



7 OueHo4HbIE CPeACTBA /IJIsl NPOBEJEHHUS MPOMEKYTOYHOM aTTeCTAlUU

a) [linanupyembie pe3yJbTaThl 00yUYeHHs U OIlEHOYHbIE CPEJACTBA ISl MPOBEACHUS MPOMEKYTOUYHON ATTECTAUM |

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

OIIK-2 _ cmoco®d

NPAKTHYICCKHUX 3a1a4

HOCTb OCBaAaUBAaTh U IPUMCHATD MaTeMaTH4eCKuii anmapart, B TOM Y4CJI€ C UCII0JB30BAHUEM IIPOrpaMMHBIX CPEACTB IJIsl PCIICHUSA

3Hare

~ OCHOBHBIE TIOJIOKECHUS JTHHEHHOU anreOpsl 1
AHAJIUTUYECKOU FEOMETPUH;

- OCHOBHBIE TIOJI0KEHHS TEOPUH MPENEIIOB U
HETPEPBIBHBIX (QYHKIHHA, TEOPUH YUCIOBBIX U
(YHKIMOHAIBHBIX PSIIOB;

- OCHOBHBIE TeOpeMbl TU(PepeHIIUATEHOTO U
WHTETPATLHOTO NCYHCICHHUS (DYHKITUI OTHOM
Y HECKOJIBKUX MEPEMEHHBIX;

- OCHOBHBIE METObI PEILICHHS IPOCTEHIINX
T depeHIInalbHBIX YPAaBHEHUH U CHCTEM
JuddepeHInaNbHBIX ypaBHEHUH

Teopernyeckne BONPOCHI JJIsI IK3aMeHA
1 cemectp
1. MaremaTndeckuii naker MATLAB: untepderic cpeibl 1 OCHOBHBIC OTICpAIIHH.
2. Ilpenen dyaxmun B Touke. [lpenen dhyakmun B 6eckoredHOCTH. OTHOCTOPOHHUE TIPEAEIIHL.
3. beckoneuHo Manble U OECKOHEUHO OobIIHe GYHKIUH, CBSI3b MexX 1y HUMH. CBOWCTBA OECKOHEUHO
MaJTBIX (PYHKITHH.
4. Teopewmsl o ipenenax. PackpeiTe HeompeaeIeHHOCTEH.
3ameuaTenbHbIE IPEeNbl.

o

6. CpaBHeHHE OECKOHEYHO MaNbIX (PYHKIMH. DKBUBAICHTHbIE OECKOHEUHO Majible (DYHKIIMU U OCHOBHBIC
TeopeMbl 0 HuX. [I[puMeHeHHe K BBIYHCIICHUIO MPE/IEIOB.

7. HempepsiBHOCTh (PyHKIMU B TOUKe. TOUKM pa3pbiBa M UX KIaCCH(QHUKALIUS.

8. OcHoBHbIE TEOpPEMbI O HENPEPbIBHBIX QYHKIMIX. CBOMCTBA (D)YHKLMI HENPEPHIBHBIX HAa OTPE3KE.

9. TlpousBoaHasi QyHKIMH, €€ TEOMETPUICCKHN 1 (PU3NIESCKUIN CMBICI.

10.YpaBHeHUs KacaTeIbHOM 1 HOpMaU K KpuBoil. nddepenurpyemMocts GyHKINHU B TOUKE.

11.1Ipon3BoHast CyMMBI, Pa3HOCTH, IPOU3BEAEHHS, YaCTHOTO (pyHKIMH. [Ipon3BoaHas CI0XKHON 1
00paTHON (QYyHKIIHIA.

12. IucddpepennmpoBanre HESBHBIX U TAPAMETPUUYECKH 3aTaHHBIX PyHKIHN. Jlorapudmmaeckoe
nuddepeHIpPOBaHuE.

13.1Ipon3BoiHBIE BBICIINX HOPSIKOB.

14. Tnddepenunan pynkuun. I'eomerpuueckuii cmpicn auddepennmnana. OCHOBHBIE TEOPEMBI O
nuddepeHnmanax.

15.IIpumenenne audepeHnmana K NpuOIKEHHBIM BEIYHCICHUSM.

16.0OcHoBHBIE TeopeMbl auddepeHnranpHoro ucuucnenus: Poss, Jlarpamka u Koy,




CTpyKTypHBIii
AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpeACTBA
KOMIETEHINH

17 IIpasuno Jlonurans.

18.YcnoBusi MOHOTOHHOCTH PYHKIMHA. DKCTpeMyMbl GyHKIHA. HeoOXoauMoe U TOCTaTOUHOE YCIIOBHS
9KCTpeMyMa (QyHKIIWH.

19.Hawubouibliee 1 HaMMEHBIIIEE 3HAUCHUS PYHKIIUU Ha OTPE3KeE.

20.Bemykiocth rpaduka ¢pyaknun. Touku mepernda. Heo6xoammoe u JOCTaTOYHOE YCIOBUS TOYEK
neperuoa.

21. AcumnToTs Tpaduka GyHKIHH.

22. TlepBooOpa3Has. HeornpeaeneHHbIl HHTETpall U €ro cBoiicTBa. Tabinila OCHOBHBIX HHTETPAJIOB.

23. OcHOBHBIE METO/IbI MHTETPHUPOBAHUS: 3aMEHA MIEPEMEHHON W HHTETPUPOBAHKE IO YACTSIM.

24. aTerpupoBaHne pallioOHATBHBIX (QYHKITHI.

25. NHTerpupoBaHye TPUrOHOMETPUICCKUX (DYHKIIHH.

26. MHaTerpupoBanne UppaMOHATEHBIX (QYHKIIAH.

27. OnpeneneHHbIA UHTETPAJ KaK MpeAesl HHTETPaTbHONH CYMMBI, €T0 CBOHCTBA.

28. ®opmyna HeroToHa — JletiOnnnia. OCHOBHBIE CBOICTBA OMPEICIICHHOTO HHTETpaIa.

29. BoluncieHue ONpeAeseHHOrOo MHTErpaja (3aMeHa IepeMEHHOH, WHTErPUpPOBaHHE IO YacTsaM).
WHTerpupoBaHre YETHBIX H HEUYETHBIX (PYHKIMI B CHMMETPHUYHBIX MTpeemax.

30. HecoOcTBeHHBIE HHTETPAIIBI.

31. I'eomeTpuueckue v GU3MUECKUE MPUIIOKEHHS ONPEICIEHHOTO HHTETpaa.

32. Matpuiiel. Buapl matpuil. [leficTBus HaJ MaTpHUIIAMHU.

33. Omnpenenutens. OnpeaeseHue, CBOUCTBA ONPENeIUTENIS.

34. HesrlpoxxaeHnHast Mmatpuiia. O0paTHas marpuna. PaHr MaTpHIIbL.

35. Cucrembl nHeHHBIX ypaBHeHHH. OcHOBHBIC TIOHATHS. CoBMecTHOCTE CJIAY.

36. PemieHne HEBBIPOXKACHHBIX JIMHEHHBIX cucTeM. @opmyinbl Kpamepa. Matpuysblil MeTo.

37. Pemienne cucteM JIMHEHHBIX ypaBHEHHI MeToioM ['aycca.

38. Cuctembl IMHEHHBIX OAHOPOJHBIX YPAaBHEHUH.

39. Bektopsl. JluHelHbie omepanuu Haja BekTopamu. I[Ipoekius BekTopa Ha ocb. Mopaynb BeEKTOpA.
Hampagnsromue KOCUHYCHI.

40. CxansgpHoe NpOM3BEJCHHE BEKTOPOB, €ro cBoiicTBa. llpmiioskeHHs CKaIsipHOrO NpPOM3BEICHHS B




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[TnanupyemMble pe3ynbTaThl 00yICHHS

OueHouHble CpeCTBA

41,
42,

43.
44,
45,
46.

47,

48.

49.
50.
51.
52.

53.
54,
55.
56.
57.

58.
59.
60.
61.

reoMeTpuy, pusuke.
BekTopHoe npousBeeHue BEKTOPOB, €ro cBoMcTBa. [IpuiioxkeHrst BEKTOPHOTO MTPOU3BEICHUSI.
CMeniaHHOe NPOU3BEACHNE BEKTOPOB, €ro cBoMcTBa. [IpuinoxkeHns cMEemanHOro MPOU3BEACHUS.
2 cemecTp
YpaBHEHHUA NPSAMOI HA JIOCKOCTH.
YpaBHEeHHS IIOCKOCTH B IPOCTPAHCTBE.
YpaBHEHHUs IPSMOI B IPOCTPAHCTBE.
B3anmHoe pacnosioxkeHue NpsAMbIX U IIIOCKOCTEN. YTOJ MEXKIy HUMU. PaccTosIHUE OT TOUKH 10
IPSIMO, MIIOCKOCTH. TouKa nepecedeHys NpsSMOM U TUNIOCKOCTH.
KpuBble BTOpOro mopsiaka: OKpy>KHOCTb, JIIHIIC, TUIepOoia, napabosa, vX reOMETPUIECKUE CBOICTBA U
ypaBHEHUS
Oo6nactes ompenenenns OHIL. Ilpexen, nHempepsiBHOCTh. CBoiicTBa (yHKIMI, HENPEPHIBHBIX B
OTpaHMYeHHON 3aMKHYTOH 00JIaCTH.
YacTHble TPOU3BOAHBIE IEPBOTO MOPAIKA, X T€OMETPHUUECKOE HCTOIKOBAHHE.
YacTHbIe TPON3BOAHBIE BBICIINX MOPSIKOB.
JduddepennmpyeMocts 1 MOMHBIH quddepeHnan GyHKIuH.
[Ipumenenue nosHoro auddepeHrana K NpUOMMKEHHBIM BhruuciaeHusM. [duddepenuuansl BICIIMX
MOPSIIKOB.
[MpounsBoanas cioxxHol GyHKIwH. [TomHas mponu3BoIHAS.
KacarenbHas IiockocTh 1 HOPMaJb K IOBEPXHOCTH.
OkcrpeMyM QYHKIUH JBYX ITepeMeHHbIX. Heo0XomMoe 1 10CTaTOYHOE YCIOBHE SKCTPEMYyMa.
Haubonpmiee n HaumeHbIiee 3Ha9€HUS GYHKIINY B 3aMKHYTOH 00J1acTH.
JIBoliHOW WHTerpaji: OCHOBHBIE MOHATHS W onpeaeneHus. [eomerpuyeckuid M (UIMUECKUA CMBICT
JIBOMHOTO MHTErpaa.
Brruncnenne ABOWHOr0 MHTETpaia B IEKapTOBBIX KOOPAMHATAX.
Brruncienne ABOWHOTO WHTETpalla B OJSPHBIX KOOPIUHATAX.
TpolHOM UHTErpasl: OCHOBHBIE ITOHATHS, CBOMCTBA.
Brruncienne TpoitHOro uHTErpasa B JeKapTOBBIX KOOPIUHATAX.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[TnanupyemMble pe3ynbTaThl 00yICHHS

OueHouHble CpeCTBA

62.

63.

64.
65.
66.
67.
68.
69.
70.

71.
72.
73.
74,
75.
76.

77,

78.

79.
80.

3aMeHa MepeMEHHBIX B TPOMHOM HHTerpase. BeruncieHnue TpoWHOro MHTErpajga B LUIMHIPHYECKUX U
cthepryeckux KOOpAMHATAX.

Huddepennunanvaple ypaBHEHUS: OCHOBHBIC MOHSATHA. 3ajadd, NPUBOIAIINE K AU(QepeHIruaTbHBIM
ypaBHeHUsIM. TeopeMa CyleCcTBOBaHMS M MHCTBEHHOCTH peleHus AudhepeHnanbHOoro ypaBHeHusI.
VYpaBHEHHS ¢ pa3IeNSIOIIUMUCS IEPEMEHHBIMMU.

OpnnopoHble TuddepeHnnanbHble ypaBHeHHs | OpsiaKa.

JIunelinpie ypaBHeHuUs. YpaBHeHUs! bepHyuin.

YpaBHeHHE B ONHBIX JUdQepeHnranax.

Jduddepennunansaple ypaBHEHUS BBICIIUX MTOPSAKOB: OCHOBHBIE TIOHSTHSI.

VYpaBHEHHs, AOMYCKAIOIINE TOHKEHNE TIOPSIIKA.

Jluneiinple  auddepeHUMaIbHBIE  YpaBHEHHS  BBICIIMX — MOPSAAKOB. JIMHEHHBIE  OJHOPOIHBIC
nmuddhepeHnranbHbIe ypaBHEHHUS 2, N-TO MOPSIIKOB.

WnTerpuposanne JIOJY ¢ mocrosHHEBIME KO3 DHUITEHTaMH.

JIuneitnsie HeogHopoansie JIY. Ctpykrypa obrero pemenus JIHIY.

Meton Bapuaiiy Mponu3BOJIBHBIX TOCTOSIHHBIX.

Wnrerpuposanue JIHJY ¢ noctossHEBIME K03 (DUIIIEHTaMU 1 ITPABOH YaCThIO CIIEIMAIBHOTO BU/A.
Cuctembl nuddepeHInanbHbIX ypaBHEHHH. TeopeMa CyIIecTBOBaHUSI M €IUHCTBEHHOCTH PELICHHMS.
MeTon UCKITIOYEHUS IS PELICHUs] HOPMAJIBHBIX CUCTEM TU(QepeHInaTbHBIX yPaBHEHUI.

[onstue psamga. Cymma psana, cxonsmuecs psaasl. CBOMCTBA CXOAMIIMXCS psa0oB. HeoOXomuMEbIil ipu3HaK
CXOAMMOCTH PSIAOB C MOJI0KUTEIBHBIMH YWICHAMHU.

JocraTouHble NpPU3HAKKW CXOJUMOCTH pPSAIOB C IOJOKUTEIbHBIMH WIEHAMH: MpPHU3HAK CPaBHEHMS,
MpeAeNbHBIN MIPU3HAK CpaBHEHUS, NMpu3HaKk JlamamOepa, paauKaabHBIN pu3Hak Kommm, WHTerpaibHbIA
npusHak Komm.

3HaKOMEepeMEHHbIE W 3HAKOYepeayromuecs psabl. AOCONIOTHAS W YCIOBHAs CXOAMMOCTh. JlocTaTouHoe
ycinoBrue abcoyoTHOM cxoxuMmocTH. Teopema JleliOuuna. IlpuOnmkeHHOE BBIYHCIEHHUE CYMMBI
3HaKOYepPeAyIOLIerocs psiaa ¢ TpedyeMor TOUHOCTBIO.

[Monsitre ¢pyHkuMoHaNBEHOTO psifga. O6nacts cxoaumocti. CyMMma psiza.

Onpenenenue creneHHoro psiga. O6macTb CXOIMMOCTH CTeNeHHOro psga. Teopema Abens. CpoiicTBa




CTpyKTypHBIii

2JIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpeACTBA
KOMITETCHIIUYU

CTETIEHHBIX PSIJIOB.

81. Pan Teitnopa. Pasnoxenue QyHKIMH B CTENEHHOW pSJ: TOHSATHE, €IWHCTBEHHOCTHh Pa3JIOKEHHUS,
YCIIOBHUSI Pa3IOKMMOCTH, PA3JI0KEHHE C HCIIONB30BAHUE DPA3NIOKEHUH B psii MakiaopeHa OCHOBHBIX
3IIEMEHTAPHBIX (DYHKIHH.

82. OmnpeneneHust TPUrOHOMETPUUECKOTO psiAia, TPUrOHOMETprUdecKoro psina dypee.

83. PaznoxxeHre QyHKIUM B TPUTOHOMETPHYECKHU PSII TIOHATHE, YCIOBHSA Pa3I0KUMOCTH (YCIOBHSA
Hupuxie), cBoiicTBa CyMMEI psifa.

84. PazjiokeHUe YETHBIX M HEYETHBIX (PyHKIMH B psix Pypbe.

YMmeTh -pelaTh OCHOBHBIE 3a/1a4H JTUHEHHOU Ilpumepnuie npaxmuueckue 3a0aHus 01 IK3AMEHA:

anreOpbl ¥ aHAJTUTUIECKOW TeOMETPUH, Ha
BBIYHMCIICHUE TIpeIesioB QPyHKIMH, TuddepeH-
[IMPOBaHNE U MHTETPHUPOBAHKE, HA Pa3JI0oKe-
HUe QYHKIUH B PSIBI;

— u3y4yaTh MaTeMaTh4ecKue MOJEIH KOH-
KPETHBIX SIBIICHUI M TPOLECCOB ISl PELICHUS
PAcYETHBIX U MCCIIEIOBATEIbCKUX 33/1a4

1. Beraucnure npeaensr:

_y4 . .
o) lim LA )t SUASIZK ) V2L
x=® X 4+ 3X° 4+ 2X x-0 COS X — COS° X 3 3
d — =
2. Haitnure = s pymKmit: a) p = e < 6) ) Ctgz.t’
x y = In(sin 2t)

3. Bouucnnts: a) 3—+/3+i, 6) (l—i)zs.

4. Haiitu HeonpeieIEHHBIA UHTETPAL: a)J.sin 3x-cos5xdx ©0) [ 1-cosx . B) I(2X +5)-e"dx.
(x —sinx)?

J20
I xdx '
2 \/x2+5

1
6. BerauciuTh onpeieneHHbI HHTErpat j4x .arcsin xdx -
0

5. BBIUUCIUTD OnpeeNieHHbIH HHTErpall

. . 2
7. Haiitu momans Qurypsl, orpanmdeHHoii nuamamm: X =4, Y =4X.




CTpyKTypHBIii

3JIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpeACTBA
KOMIIETEHLINU
8. Pemmnre cucreMy: a) MaTpuuHbIM criocobom; 0) o gpopmynam Kpamepa
X + 3y + 2z = -1,
3Xx + 2y + 5z = 6,
4 + 3y + z = 1L

-1 0 0 0
9. I3MeHUTH MOPSA0K HHTETPUPOBAHUS I dy J’ fdx + .[ dy J fdx.

-2 —Jary a4 -y

dxdy
10. Berumcnuts || ——2 _ D: —x? .
ﬂ - =, D:x<y<al1-x°, x>0
D «fx +y
_fo_v2_\2 W3
11. Haiiti 1 mOoCTpOUTh 0071acTh ONpeAeiIeHus QyHKIMN U=49-Xx"—y" +(x-y) .
12. Haiiti momusii auddepenmman dynkmun:  Z = X°In'y —sin2xy.
13. Halitn 9acTHBIE TIPOM3BOJHBIE TIEPBOTO MOpsAKa (YHKIHMH: Z = 5x* y3 + |n(x + 4y).
14. HancaTh ypaBHEHHE KacaTebHOMN IIOCKOCTH W HOPMAITH K TIOBEPXHOCTH Z =/ X° + Y* B Touke (3, 4,
5).
15. ViccnenoBars Ha SkcTpeMyM QyHKImI0 Z = X* — 2Xy +4y°.
16. Pemmre 3anagy Komm: ycos® xdy = (y2 +1)dX, y(O) =0.
17. Haiimute obimee pemenne aupdepernuansHoro ypapaenns Y’ + v’ = e?*,
18. Pemuth omHOpOIHYIO cucTeMy AuQQepeHITHATLHBIX YPaBHEHUH:
x'=6x—y,
y' =x+4y.
Bnaners _ HaBBIKaMH IPUMEHEHUsI IPOrPaMMHBIX

CpCACTB K BBIIIOJIHCHUIO paC‘léTOB;
- BO3BMOXHOCTBIO MEXKAUCIHUIITIMHAPHOT'O

IIpumepnuie npuxnaousle 3a0a4u u 3a0anHuA




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[TnanupyemMble pe3ynbTaThl 00yICHHS

OueHouHble CpeCTBA

MMPUMCHCHUA MCTONOB MAaTECMATHYCCKOT' O
aHaJIn3a JJI1 OOCHUBAaHWA 3HAYMMOCTH U
HpaKTH‘lCCKOﬁ IMPUTOAHOCTH PC3YJILTATOB
peUICHUA HpO(l)CCCI/IOHa.HBHBIX 3ajga4.

P
3ananme 1. Boeruucnute npenen lim sin(x”)(1 - cos x)

; B nakete MATLAB.
x>0 In*(1+ X)

3apanne 2. Haiiti niepByio 1 Bropyro mponsBoanyo pyrukmun y =Sin*(X—e* —1) B nakere MATLAB.

—2tOX L naxere MATLAB.

3apanue 3. [Tocrpouts rpadux GyHkuun y = —;
X

3aganue 4. BorancieHrne HeonpeaenEHHBIN, OMPEIeNEHHBIA 1 HECOOCTBEHHBIM WHTETPAll B TIAKETE
MATLAB

2+ x3dx 2 3+ xdx
a)J. 2,3’ J. 2\2
@+x9) 1 (1+4x7)

2 -1 1 -1
3amanue 5. BoIYUCIUTH MATPHILY ABT +3C7! B naxere MATLAB, e A= ( j , B= ( j ,

0 3 2 0
4 1

C=
i

3ananne 6. Haiitu pemenue cuctemsl ypaBHeHH MeTogoM ["aycca B makete MATLAB
X + 3y - 2z = 5
2x + 5y - 4z = 8§,
4x + 11y - 8z = 3.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[TnanupyemMble pe3ynbTaThl 00yICHHS

OueHouHble CpeCTBA

3ananme 7. Ioctponts moepxuocts X +3y% —22% +4Xy +6x2 — yz +4X—3y+52—9=0 B naxere
MATLAB.

3ananue 8. Haiitn yactHble npousBoausie GpyHkuun Z = (SIN3X +4y)ctg(5x —3y) B nakere MATLAB.

2

4 X
3ananue 9. BoIMUCIUTE ABYKPATHBINA HHTETPAT J-dXJ. (X+ y)dy B makere MATLAB.
1 X

3aganue 10. /s pemenus 3a1a4uu cieiaiTe CXeMaTHISCKUI YepTeX U MOIYyIUTe (HYHKIIMOHATIBHYIO
3aBHCHUMOCTbD 110 YKa3aHUIO K 3ajaue. Haiinure 00acTh onpeeseHus 3Toi (GYHKITUH IO CMBICITY 3aJIa4H.
BeruucnuTe 3HaueHUs 5TON QYHKIMU TIPU TPEX pas3iuIHbIX 3HAYCHHSAX apryMeHTa. Mceneayiite GyHKINIO Ha
HauOoJbIIIce M HAUMEHbIIIee 3HaueHUs. OTBEThTE Ha BOMPOC 3a/a4H.

«CeueHune ToHHENSI uMeeT GopMy NMPSIMOYTOJIbHUKA, 3aBEPIICHHOr0 noiaykpyrom. Ilepumerp ceuenus 18 m.
IIpn kakoM paanyce MOJIyKpyra IUIOLIa b ceueHus OyaeT HauOombIIeii?»

O603HaubTe paanyc moaykpyra uepes I' u Beipazute muromais S ceuenns Kkak ¢ynkmmro ot M2 S =S(r).

3anganue 11. Ha xaxoii BeICOTE I' HaJ LEHTPOM KPYIJIOTO CTOJIa paguyca & cleayeT IOMECTUTD JaMIly, YTOOBI
OCBELICHHOCTH Kpasi cTojia Oblia HanOobLIeH?

I[HK-]. - HICIMOJIb30BAHUEC OCHOBHBIX 3AKOHOB €CTCCTBEHHOHAYYHBIX TUCHUIIJIMH B HpO(l)ECCI/IOHaJILHOﬁ ACATECIbHOCTH, IPUMECHCHUE METOA0B

MaATEMATUYCCKOI0 aHAJIHU3a U MOACJTUPOBAHUSA, TECOPETHICCKOIO U IKCIICPUMECHTAJIBLHOI'O UCCIIEAOBAHUSA

3HaTh

— OCHOBHBIE TTOHATHUS U METOJIBI
MaTEeMaTHYECKOT0 aHAJIN3a: TEOPUH MIPE/IENIOB
Y HeNpepbIBHBIX QyHKUUH, auddepeHnraib-
HOT'O ¥l UHTETPAIBHOTO UCUUCIICHUST (PYHKITHHA
OJTHOW M HECKOJIBKHX ITePEMEHHBIX, TEOPUH

1. @OopMyTUPOBKH OCHOBHBIX TEOPEM (CBOWMCTB, MPU3HAKOB M3y4aeMbIX HOHSATHH, HEOOXOAUMBIE U
JIOCTaTOYHBIE YCJIOBHSI) B U3y4aeMbIX pa3zienax Kypca.

2. MeTtoapl pacKpbITHS HEONPEAEICHHOCTEH, BBIICHEHHUS] HENPEPHIBHOCTH (PYHKLUH OJHON TIEpPEMEHHOM.

3. ANropuT™ NpHOJIMIKEHHOTO BBIYHUCICHUS QYHKIIMK C MOMOIIBI0 TU(depeHInaia; HaMCaHusl ypaBHEHHS
KacaTeNbHOM MPsAMOH (TNTOCKOCTH).




CTpyKTypHBIii

2JIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpeACTBA
KOMITETCHIIUYU
OOBIKHOBEHHBIX TU(PepeHINAIBHBIX ypaBHe- | 4. ANITOPUTM MOJTHOTO UCCIICAOBaHUS (YHKIIUH.
HUM U cucteM audhepeHnanbHbIX ypaBHe- | 5. MeTozp! BBIICHEHUS KJIACCOB MHTETPUPYEMBIX (DYHKLHNH, & TAK)KE METObI HEIIOCPEACTBEHHOTO
HUH WHTETPUPOBAHNS 1 HHTETPUPOBAHUS OCHOBHBIX KJIACCOB (DYHKIIHMH.
6. CnocoObl BBISICHEHHUS! CXOAMMOCTH HECOOCTBEHHBIX HHTEIPAJIOB.
7. O0mmyro cxemy IOCTPOSHUS KPaTHBIX MHTEIPAJIOB U CBEJECHHUS X K IIOBTOPHBIM.
8. CnocoObl HAXOXKICHHS TIOTPEIIHOCTH B IPUOIMKEHHBIX BBIYUCIICHUSIX OMPEeTICHHBIX HHTETPAIOB.
YMmeTh — pelaTh TUIOBBIE 331a4H 110 U3Y4aeMbIM Ilpumepnple npakmuuecKkue 3a0aHUA U 3a0a4u

TEOPETUUECKHU pa3ziesiaM MaTeMaTUKH;
— MIPUMEHATH METO/IbI MATEMaTHIECKOTO
aHaM3a JUIA UCCIIeOBaHUs (PYHKIIMNA OTHOM
" IBYX NEPEMECHHBIX, CXOAUMOCTH
HECOOCTBEHHBIX WHTETPAJIOB, YHCIIOBBIX U
CTCIICHHLIX PAI0B,

— 00cy)IaTh CrIocoObI AP PEKTUBHOTO
pelIeHus 3a/1a4, paclo3HaBaTh (P EKTUBHbIC
pe3yIbTaThl OT HEAPPEKTHUBHBIX

1
9-x

3apanue 1. Haiiiure To4KM paspbiBa QyHKINK y = 5.

5/
3aganue 2. Berunicnure npuOIMKeHHO Y = X npu X = 1,03.
3ananue 3. Boruucnute npeaen no npaswty Jomurans lim w.
X—2
X* -4

3aganue 4. ChopmynupyiiTe HEOOXOIUMOE YCIOBHE FKCTpeMyMa (DYHKIIUU OJHOM MePeMEHHOM.

12
x> -4
3amanne 6. KakoB reoMeTpruuecKuii CMBICI ONPEIEICHHOT'O HHTETpalia OT JIaHHOW (YHKIIMH B JaHHOM

3ananue 5. Vccnenosarb GyHKUMIO M IOCTPOMTS €€ rpaduk: y =2 +

MHTEpBaJIe B IEKapTOBOH CHCTEME KOOPIAUHAT?
3aganme 7. YKaKuTe BepHOE YTBEpXkKIeHHE O (DYHKIIUH JBYX ITEPEMEHHBIX:
a). TpPaIueHT NEePIEeHANKYIIIPEH KacaTeJbHON MII0CKOCTH;
0). rpaJMeHT SIBISIETCS] TIPOU3BOIHON IO HAIIPABIICHHIO;
B). TPaJIMEHT SIBJSIETCS KACATENLHON K JIMHUU YPOBHSI,
T). TPaJUEHT ONpeAessieT HallpaBJIeHne MaKCUMaIIbHON CKOPOCTH M3MEHEHHSI (DYHKIINH.
3aganue 8. Yxaxure JIOXKHOE ytBepxaenne o GQyHKIINH JBYX TEPEMEHHBIX:
a) HenpepbIBHAs QYHKIMS Beeraa quddepeHuupyema;
0) GyHKIUS, UMEroIIas Mpejiell B Touke M, MOXKeT OBITh pa3pbiBHA B 9TOH TOUKE;
B) y auddepeHmpyeMoit GyHKINN CYIIECTBYIOT YaCTHBIE TIPOU3BOIHBIE;
T') U3 HETIPEPBIBHOCTH YaCTHBIX POU3BOAHBIX B Touke M cienyeT nuddepeHunpyeMocTs GYHKIUH B 3TOU




CTpyKTypHBIii

AIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpeACTBA
KOMIIETEHLINU
TOYKE.
Bnaners — MPAKTUYECKUMH HaBBIKAMU MCHONB30BaHUs | IIpumephsle npakmuueckue 3a0anus

MaTeMaTHYeCKHX IOHITHH H  METOHOB
(M3ydaemMbIX pas[elioB MaTeMaTHUKH) IpHU
peLIeHNH PUKIIaTHBIX 3a/1a4;
00001eHHs

—HaBBIKAMU pe3yIbTaTOB

peuieHus.

3aganue 1. [lopazMmeinusiire:

1) BepHo i1, 9T0 cymMMa, pa3HOCTh M MTPOU3BEIEHUE IBYX YETHBIX PYHKIWN €CTh YeTHAs (yHKITHS?

2) Kaxkoi, B cMbICIIe 4eTHOCTH, OyneT GyHKIHS, paBHAS MIPOU3BEICHUIO (CyMMe) IBYX HEYETHBIX
¢byHKUIMi?

3) CymecTByrOT 111 PyHKIINH, 0OpaTHBIE caMuM cebe (TIPU T0Ka3aTeNbCTBE BCIIOMHUTE MPETIOKEHUE O
rpadukax oOpaTHBIX QYHKIIHIA)?

4) Moxer nu 9eTHas PyHKIUS OBITh CTPOrO MOHOTOHHOMN?
3aganue 2. CucrteMaTu3upynTe 1 0000IINTE BCE KIFOYEBHIE TIOHATHS U TPUEMBI PEIICHUS THITOBBIX 33134 110
teMme «[IpousBoanas» u «lIpuMeHeHre MPOU3BOIHON IPH HCCIeA0BaHUN QyHKIUNY. Pe3ynbTaT ohopMuTe B
BHUJIC TAOJIUIIEL.
3anganue 3. Hanmmmre Munu-pedepat Ha TeMy «51 Haydy Bac pemarh 33/1a4d 10 TeME. .. ».
IIpuMepHBIi CITUCOK TEM:
1) HdeiicTBrs HaJ KOMIUIEKCHBIME YHCIIaMU B pa3HO# popme.
2) Beruncnenue npeaenos GyHKIUU OJHOHN MEPEMEHHOM.
3) Pemenne 3a1a4 Ha MCCileI0BaHUE HETIPEPBHIBHOCTH (DYHKLIUHU U XapaKTEPUCTHKE TOUYEK € pa3pbiBa U T.1.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[TpomexxyTouHast aTTecTanus 1Mo JUCHUILIMHE «MaTeMaTHKa» BKIIIOYAaeT TCOPETUUECKHE
BOIIPOCHI, TO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHHUS O0YJAIOIIUMUCS 3HAHUH, U TIPAKTHYECKUE
3a/1aHusl, BBISBISIONINE CTENCHb CYOPMUPOBAHHOCTH YMEHHUHI M BIaJJCHUH, IPOBOAUTCS B hopMe
sk3ameHa (1 u 2 cemecTpsl).

DK3aMeH I10 ,Z[aHHOﬁ JUCHUIIIIMHE ITPOBOAUTCS B }’CTHOI>'I (bopMe 10 5K3aMCHAallMOHHBIM 6I/IJ'IeTaM,
Ka)KI[BIfI M3 KOTOPBIX BKJIOYACT ABA TCOPCTUYCCKUX BOIIPOCA U JIBA HPAKTHUICCKHUX 3aJaHUA.

IToka3zaTenu u KPUTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLIEHKY «OTJIMYHO» — CTYJICHT JIOJDKEH IT0Ka3aTh BBICOKHI YPOBEHb C(HOPMUPOBAHHOCTH
kommnereHu OITK-2: 3HaHMs He TONIBKO Ha YpOBHE BOCIIPOU3BEICHHS U OOBSICHEHUS
uH(pOpMaLY, HO U UHTEJUIEKTYyallbHbIE HABBIKYM (YMEHMSI) pellieHus IpoOiieM U 3ajad,
HaXO0XKJICHUS YHUKAJIbHBIX OTBETOB K ITPO0JIeMaM, OLIEHKH U BBIHECEHUS! KPUTUYECKUX
CYKJICHU;

— Ha OEHKY «XOPOLI0» — 00yYaIoUINiics IEMOHCTPUPYET CPEAHHI YPOBEHb
chopmupoBanHocTH komriereHITuU OITK-2: 0oCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO
JIOTYCKAIOTCs He3HAYUTENIbHbIE OMIMOKHU, HETOYHOCTH, 3aTPYAHEHUS ITPH aHATUTHYECKUX
omepanusix, epeHoce 3HaHW 1 YMEHUH Ha HOBBIC, HECTAHAPTHBIC CUTYAIUH.

— Ha OLIEHKY «YJA0BJIETBOPUTEJIBHO» — 00YJaIOLIUiiCcsS JeMOHCTPUPYET OPOrOBBI YPOBEHb
chopmupoBannoctr KomreTeHnuu OITK-2: B X0/1e KOHTPOJIBHBIX MEPOIIPUATHH JTOITYCKAIOTCS
OLIMOKH, IPOSIBIISETCS] OTCYTCTBUE OTAEIbHBIX 3HAHUH, YMEHUI, HaBBIKOB, 00yJaroIuiics
VCIIBITBIBACT 3HAYUTENbHBIC 3aTPYAHEHUS IIPU ONIEPUPOBAHUY 3HAHUSIMHU U YMEHUSMH IPU UX
IIEPEHOCE HAa HOBBIE CUTYAlLIUH.

— Ha OIICHKY «HeYI0BJIeTBOPUTEIbHO» — O0YUAIOIIHIICS JeMOHCTpUpPYET 3HaHUs He 6omee 20%
TEOPETUYECKOr0 MaTeprana, JOMyCKaeT CyIIeCTBEHHbIE OLTMOKHU, HE MOKET M0Ka3aTh
WHTEJICKTYaTbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4 MM HE MOXKET MTOKa3aTh 3HAHUS Jake Ha
YpOBHE BOCTIPOU3BEACHHSI U 00BICHEHUSI HHPOPMAIUH.



8 YuedHo-MeTOqUUECKOE U MH(POPMAIMOHHOE 00ecTedeHNe TUCIUTLTMHBI (MOTYJIsl)
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2015. — 479 c. — (Bsiciree obpa3oBanme). — WWW.dX.doi.org/10.12737/5394. - ISBN 978-
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NH®PA-M, 2019. — 496 c. — (Bsicmiee oopazoBanue: bakanaBpuar). - ISBN 978-5-16-
010118-7. - Tekcr : anekrponHbIit. - URL: https://znanium.com/catalog/product/989799
(mara obpamenus: 13.10.2020). — Pexxum rocTymna: mo noAmnucke.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1.

Teopus BeposiTHOCTEH M MaTeMaTudeckas cTaTUCTHKA: Y4ueOHoe nocobue / buprokosa JL.T.,
bo6puxk I'.1., MatBeeB B.U., - 2-¢ uzn. - Mocksa :HUI[ UHOPA-M, 2017. - 289 c.
(Beicmiee obpaszoBanue: bakanaBpuar) ISBN 978-5-16-011793-5. - TekcT : 9J€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/370899  (mata oOpamenus: 13.10.2020). —
Pexxum octyma: 1o noamnucke.

Maremaruka B nmpumepax u 3amadax : y4eb. mocobue / O.M. Ierrspera, JI.H. XKyp6enko,
I".A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa : UHO®PA-M, 2019. — 372 c.
— (Bpicmiee oOpasoBanme: bakamaspmar). - ISBN 978-5-16-011256-5. - Tekcr
anekTponHsii. - URL: https://znanium.com/catalog/product/989802 (mara oOparieHus:
13.10.2020). — Pexum goctyrmna: mo moamucKe.

®uxrtenronsil, I'. M. OCHOBBI MaTeMaTHYeCKOro aHanu3a : yueOHHK : B 2 vacTsax / [. M.
@uxtenronsl. — 10-e u3z., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Yacts 2 — 20109.
— 464 c. — ISBN 978-5-8114-0191-8. — TexkcT : anekTpoHHbIH // JlaHb : 3JEKTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/115730 (mata obOpaieHus:
13.10.2020). — Pesxum gocTyrma: s aBTOPHU3. TOIb30BaTEIICH.

Pxxesckuii, C.B. Briciiast matrematuka : yueoHuk / C.B. Pxeckuii. - Mocksa : Uudpa-M ;
Znanium.com, 2018. - 814 c. - (Beicuiee obpa3oBanue). - ISBN 978-5-16-107481-7 (online).
- Tekcr : osnextponnsii. - URL: https://znanium.com/catalog/product/1014067 (marta
obpamenusi: 13.10.2020). — Pexxum qoctyma: mo nomucke.

[Mumnayes, B. C. 3agaunuk no BeIcIIel MaTeMaTHKe : yueOHoe mocooue / B. C. llunaueB. —
10-e u3zn., crep. — Mocksa : UHOPA-M, 2020. — 304 c¢. — (Bricmiee oOpa3oBanue). -
ISBN 978-5-16-010071-5. - Texkcr : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1042456 (mata o6parienus: 13.10.2020). — Pexum
JOCTYTA: 10 MOIUCKE.

B) MeToanueckne yKa3aHus:

1.

Bynbruea C.B. MaremaTtuka: mpezenbl U HENPEpHIBHOCTh (DYHKIIMU OJHOM NEepeMEHHOM.
[Ipaktuxym: YyebHoe nocodue [nextponnsii pecypc] / C.B. bynsrueBa - M.: ®I'YIT HTL]
«Hudopmpeructpy, 2017. — Ne 0321703463. O6wEM 0,55M0O
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2. Ily3ankoBa E.A. BBenenue B MaTeMarnueckuii aHam3: Y4ueOHoe mocodue [ DIeKTpOHHBII
pecypc] / E.A. IlyzankoBa, H.A. KBacoBa - M.: ®I'VII HTL] «Mudopmpeructp», 2016. — Ne
0321601528.

3. bonnmapenko T.A. Psael 1 ux npuiioxkenus: Y4ueOHoe nocooue [DnekrponHsii pecype]/ T.A.
bonnapenxo T.A., B.B. Jlyoposckuii, I'.A. Kamenera, A.A. Poguukos - M.: ®T'YIT HTI]
«Hudopmpeructpy, 2013. — Ne 0321303403. O6wém 0,9M6

4. bonnapenko T.A. HTerpanbHOe ucuucieHne PyHKIMHA OHOM IepeMeHHON: Y4ueOHoe mocooune
[Onexrponnsiii pecype] / bongapenko T.A. - M.: ®I'YIT HTL] « uadopmpeructpy, 2017. — Ne
0321703516. O6béMm 3,36M6

5. Baxpymesa N.A., Makcumenko M.A. COOpHUK HHAMBUAYAJIBHBIX 3a/laHUi 10 MaTEMaTHKE.
UYacts 3: YuebHoe nocobue [Dnekrponnsiil pecypce] / M. A. Baxpymesa, 1.B.MakcumeHko. -
M.: ®I'VIT HTL «Mudopmpeructp», 2018. — Ne 0321801321. O6ném 1,45 M6

r) [IporpamMuoe obecnicuenue 1 IHTEpHET-PECYpCHI:

IIporpammMHoe obecnevyenue

Haumenosanue N
o Ne norosopa Cpok efcTBUS JTUILICH3UH
MS Windows 7
Professional(nna  [1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MathWorks
MathLab v.2014 |K-89-14 ot 08.12.2014 0eccpouHO
Classroom
MS Office 2007 |y, 135 or 17.09.2007 Geccpouto
Professional
7Zip CBOOOJTHO 6eccpovHO
STATISTICA B.6 |K-139-08 ot 22.12.2008 0OeccpoyHO
MS Off_lce 2003 Ne 135 ot 17.09.2007 0eccpovHO
Professional
Bpaysep Yandex [cBo6GoaHO 0OeccpoyHO
bpay3ep Mozilla [cBoGoaHO
Firefox pacnpoctpansiemoe [10 Oecepotro
FAR Manager cBOOOIHO 0OeccpoyHO
ITpodeccnonanbubie 62361 JAHHBIX 1 HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMBbI
HasBanme Kypca Cchlnka
HannonanbsHas nH(pOPMaLOHHO-

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

aHaJInTHUYeCcKass cucreMa — POCCHICKHUN HHJIEKC
HaygHoro nuTupoBanus (PUHII)

Wudopmanuonnas cucrema - EnuHoe oxHO|URL: http://window.edu.ru/
JIOCTYIa K MHGOPMALIMOHHBIM pecypcam

[Touckosas cuctema Axanemus Google (Google|URL.: https://scholar.google.ru/
Scholar)

Poccuiickas T'ocymapctBenHast — OuOmmoteka. |https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

DrexkTpoHHbIe pecypcsl oubmmorekn MI'TY um. |http://magtu.ru:8085/marcweb2/Default.asp
I".". HocoBa

MexayHapoHas HaYKOMETPHYECKas
pedepaTuBHAs U MOTHOTEKCTOBas 0aza JaHHBIX
Hay4yHbIX u3nanuii «Web of science»

http://webofscience.com
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MexayHapoaHas pedeparuBHas u|http://scopus.com
IOJTHOTEKCTOBAsl _ CIpaBoYHas 0asa  JaHHBIX

9 MartepuajbHO-TEXHHYECKOE oO0ecneueHHe TUCIUTLIUHBI (MOTYJIs1)

Y4eOHble ayIuTOpUM s TNPOBEACHMS 3aHATUH JIeKIUMOHHOro tuma Jlocka,
MYJIBTUMEAUMHBIE CPEACTBA XPAHEHHUSI, TIEpeIaul U IPeJICTaBICHUs HH(DOpMaLun

Kommnbrotephbie kinacceel, 372 (1-5), 142, 144 nns npoBeneHUS MPAKTHUCCKUX 3aHITHN
Jocka, nepcoHaibHble KomibloTepsl ¢ naketom MSOffice, MATLAB u Beixonom B UHTEpHET,
Kommuiekc Meronnyeckux pa3paboToK (pa3gaTOYHOro MaTepuana U METOIWYECKUX yKa3zaHUM)
U\MJIM KOMIUICKC TECTOBBIX 3aJaHUil JUIs TOATOTOBKH W TIPOBEACHUS TMPOMEKYTOYHBIX H
PYOEXKHBIX KOHTPOJIEH

AymuTopun Ui CaMOCTOSTENBHON paOOThl: KOMIIBIOTEPHBIE KJIACCHI, YATAIBHBIC 3aJIbI
oubmmoreku Ilepconanbhbie KoMmmbioTephl ¢ makerom MSOffice, MATLAB, Bbeixomom B
WHTEpHET ®M € JOCTYOM B OIIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTENbHYI0 Cpeay
YHHUBEpPCUTETA

YdeOHble ayIUTOPHH ISl TIPOBEICHHS TPYNIIOBBIX U WHIAWBUIYAIBHBIX KOHCYJIbTALUH,
TEKYIIEero KOHTPOJIS ¥ MPOMEKYTOYHOM aTTectauuu Jlocka, MyIbTUMEAUMHBIN MPOEKTOp, IKpaH

Kommiieke mertoamuyecknx pa3paboToK (pa3gaToyHOro MaTephaja M METOIUYECKHX
yKa3aHui) M\WIM KOMIUIEKC TECTOBBIX 3aJaHUil JUIs [OATOTOBKHM M  MPOBEACHHS
IPOMEKYTOUHBIX M PYOEIKHBIX KOHTPOJICH
[Tomemenue uis XpaHeHUS U MPOPHIAKTHUYECKOTO OOCTY>KMBaHUSA Y4EOHOro 00OpYyIOBaHHS
[kadsl na8 XpaHeHUs Y4eOHO-METOAMYECKOM JIOKYMEHTalWH, Yy4eOHOro o0OpyAOBaHUA U
yueOHO-HaTTIHBIX TTOCOOMIA
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