MUHHCTEPCTBO HAYKW 1 BBICHIET'O OBPA3OBAHUS
POCCUNCKON ®EIEPALINN

Denepanshoe rocynapersentoe Gro/uKkeTHOE 06pasoBaTenbHoe YupexaeHue
BbIcLIero oOpa3oBaHus
«Maruuroropekuii FOCY1apCTBEHHBIH TeXHHUECKH I YHuBepcutet um. .M. Hocogay

PABOYASI IPOI'PAMMA JAUCHUANIIUHBI (MOIVJIsT)

TTPHKIIATHASA MATEMATHKA

Hanpasnenne noarorosku (cenmanbHOCTR)
09.03.01 MUudpopmaruka u BBIYHCIHTE/IbHAS TEXHHKA

Hanpasnennocts (npocbnnb/cneuuanmaum) [IpOrpamMmel

HporpaMMHoe o6ecneqefme CPEICTB BBIYUCITHTENLHOMN TEXHUKH U aBTOMaTHSHpOBaHHBIX

CHCTEM

YPpoBeHs BhicLiero 00pa3oBanms - OaxanaBpuar

Dopma 06yyenus
OYHasi

Wuctutyt/ pakynsrer WneruryT ectectBosnanns u CTaH1apTU3aLHH

Kagenpa
Kype

Cemectp

lpuknaanoit maremaruxy u MHDOpPMATUKH
1
1,2

Maruutoropex
2023 ron



Pabouas nporpamma cocrasnena na ocioe ®I'OC BO - GakalaBpHaT [0 HANPABJIEHHUIO
noaroroskn 09.03.01 Mudopmaruka U BbluMCINTENbHAS TeXHHKA (IIPHKa3 MunoGpHayku
Poceun 01 19.09.2017 r. Ne 929)

PaGouas nporpamma pacemotpena u omoGpena Ha 3acenaHuu kadenper [Ipukiaanoii

MaTeMaTHKH U HHPOPMATHKH
17.01.2023, nporokon Ne 5 W
3aB. kadenpoit I0.A. UsBekos
s

Pabouas nporpamma o106pena MeToanueckoit komuccueiiMEnC

30.01.2023 r. mportokon Ne §
Ipeacenatens I 7 __ WIO.Mesun

CoracoBaHo: /
3aB. kaepoit BeruuciuTebHOI TeXHUKH M NPOrpaMMHPOSAHHS

O.C. JloryHosa

PaGouas nporpamma cocrasnena:
AoueHt kadeapel [IMuM, kana. pus.-mar. nayx Y2l A.JI. AHCHMOB
&y

Peuensenr: F IR
AoueHT Kadenper U3k, Kan1. Gpus.-mar. HayK JI. M. Jlonryummn




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
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3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamaHoi MaTeMaTuku U HUHPOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2026 - 2027
y4eOHOM roay Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH
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IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

O3HakOMUTH 00y4aeMbIX C OCHOBHBIMH MOHSATUSIMU U METOJaMH MaT€MaTUKH, CO3aTh
TEOPETUYECKYIO U MPAKTUYECKYIO 0a3y MOATOTOBKY CIICIUATNCTOB K ICITEIHbHOCTH, CBSI3aHHOM C
POEKTUPOBAHUEM, pPa3pabOTKOW U MPUMEHEHHEM MPOrPaMMHOTO OOECHeueHUs CpelCTB
BBIYUCIIUTENIHON TEXHUKHU U aBTOMATU3UPOBAHHBIX CUCTEM.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Hucnummuaa [TpukinagHas mMaTemMaTuka BXOJUT B 0053aTeIbyl0 YacTh y4eOHOTO IJIaHa
00pa3zoBaTebHON MPOTPAMMBI.

JUis  w3ydeHus ~ JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(hopMUPOBaHHBIC B pE3YJIbTATE U3yUYCHUS AUCITUTUIHH/ TPAKTHK:

JlJis  ycriemHOro YCBOGHUSI JAHHOW JUCHUIUIMHBI HEOOXOIMMO, YTOOBI 00ydaeMbIid
BIIAJIC) 3HAHUSAMH, YMCHHMSIMH M HaBbIKAMH, C(QOPMHUPOBAHHBIMH B TMPOIECCE H3YUCHUS
MaTeMaTUKHU B CPEIHEN IKOJIE.

3HaHus (yMEHUs, BJIAJICHUS), TTOTYYECHHBIC TIPU U3YYCHUHU JAHHOW AUCIUIUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTIH/TIPAKTHK:

YucneHHble METOAEI

®dusnKa ¢ 3IeMEHTaMH KBAaHTOBOM MEXaHHKH

DneMeHThI JTUHEHHON anreOpbl
Maremaruueckas JIOTHKa ¥ AUCKPETHAsE MaTeMaTHKa
MaremMaTHuecKasi CTaTUCTHKA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/ibTaThbl 00y4eHHUs

B pesynbrate ocBoeHus jgucuMiMHbl (Monyis) «lIpuxnmagHas —MaTeMaTHKa»
oOyyJarouuics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHIUSMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 Cnocoben MNPUMCHATb C€CTCCTBCHHOHAYYHBIC U O6H_ICI/IH)I(eHepHBIC 3HaHHA, MCTOJbI
MAaTC€MAaTUYCCKOro aHajin3a W MOACIUPOBAHUA, TCOPETUUYCCKOrO M OSKCIICPHUMCEHTAJIBHOI'O
HNCCICIOBAaHUs B HpO(l)GCCHOHaHBHOﬁ ACATCIIBHOCTH,

OIIK-1.1 Pemaer cranmapTHele NpodecCHOHaNbHBIE 3aJjaud C IPUMEHEHHEM
€CTECTBEHHOHAyYHBbIX U OOIIEMH)KEHEPHbIX  3HAHMH,  METOJIOB
MaTEMaTHYECKOI0 aHAIN3a U MOJIETIMPOBAHUS

OIIK-1.2 Pemaer mpodeccroHanbHble  3aJaud ¢ IPUMEHEHHEM  METOJIOB
TEOPETUYECKOT0 M IKCIIEPUMEHTAILHOTO UCCIIEIOBAHMUSI

OIIK-2 CriocobeH MoHNMATh MPUHIUIIBI Pa00THI COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTHMA
Y [IPOIPaMMHBIX CPEJICTB, B TOM YHCIIE OTEUECTBEHHOTO MPOM3BOACTBA, U UCIIOJIB30BATh UX IIPH
pemenus 3a1a4d Npo(heCCHOHAILHON I TEIbHOCTH;

OIlK-2.1 [Tpumensier coBpeMeHHbIE HHPOPMALMOHHBIE TEXHOJIOTHH U MPOrpPaMMHbIE
CpEICTBa, B TOM YHCJIE OT€YECTBEHHOTO IPOM3BOJICTBA, JUIsl pELIeHUs 3a/1a4
poheCCUOHATILHON IESITeIbHOCTH




4. CTpyKTypa, 00b€EM U colepKaHie TUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM

YUCJIC:

— koHTakTHas padora — 200,95 akan. yacos:
— aynutopHas — 192 akaj. 9acos;
— BHeaynuTopHas — 8,95 akaj. 4acos;

— caMocTosTenbHas padbora — 51,65 akan. 4acos;

— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— MOJrOTOBKA K Kk3ameny — /1,4 akan. yac

dDopMa aTTCCTalluH - OK3aMCH

AynutopHas s s
. KOHTaKTHast paboTa E z ®dopma TeKyIero
o X Bu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. acax) £EB A . P Kon
N — g S © | caMocTosTeNbHOM yCIIeBaeMOCTH H KOMITETEHIIHH
3 S & paboTh IIPOMEKYTOYHOM
Tex. Mab. | mpaKT. =9 aTTeCTalHH
3aH. 3aH. | O &
1. BBegenne B MaTeMaTHYECKHI
aHaNu3
- KOHCYJIbTAIlUU IO
emexno M3 Nel
1.1 Tlousartue  GyHKIUH - momrotoska x| P -2 HTOZI[_IM ’
OJIHOU MEePEMEHHOM. MPaKTUIECKUM YAHTOP
MareMaTruecKkuii MaKeT 3aHATHIM KOHTPOJILHAA paGoTa OIK-1.1,
2 2 ’ (AKP) Nel «IIpenen u| OIIK-1.2,
MATLAB kak HHCTpYMEHT - BeinosHeHue /13
HETPEPHIBHOCTH) OIlK-2.1
pelieHnss MaTeMaTHYECKUX Nel «Ilpenenu | saumra VI3 Ne 1
3a1a4 HETPEPLIBHOCTH " o
[Ipenen u
HENpPEPLIBHOCTD"
- KOHCYJIbTalliH 10
1.2 IIpenen emeHuno M3 Nel
MOCJIeIOBATEIbHOCTH P ~ MOATOTOBKA K b -a I/ITOHHa}I ’
I ) MPAKTHIECKAM YAHTOD 5 OMNK-1.1
pesien 1 HeNpepeIBHOCT| 4 N KOHTpPOJIbHAs paboTa a1,
(dhyHKIUU OJTHOM 6 8/31 8 ’ (AKP) Nel «IIpenen u| OIIK-1.2,
. - BemotHenue /13
MEpEMEHHOI (DOI). HETPEPBIBHOCTHY OIIK-2.1
Brpruncnenue nmnpenenos B Nel «Ilpenex - 3ammra /I3 Ne 1
HENPepBIBHOCTH» o
nmakere MATLAB pep "TIpenen u
HEMPEePBIBHOCTH"
- ayIUTOpHAas
1.3 nddpepeHanbHoe KOHTpOJIbHAs paboTa
ncqncnei[ng) epern DO - MOATOTOBKA K F()AKP) Nfz
) MIPAKTUYECKUM -
nbdepeHIIpoBaHne u «[IpousBogHas», OIIK-1.1,
fl[oc(gg))og}mg b rpauKoB 6 10/41 8 SAHATIVM, - KOI-]:I)CyHBT;[HI/II/I mo OIIK-1.2,
N N - BeinonHenue UJ13
(hyHKUMH OHOH pemernto 13 Ne2, OIlK-2.1
MEPEMEHHON B TaKeTe Ne2 Ilpomssonnas - samuTa MJ3 Ne 2
P U e€ MpUMEHECHHE» LH C
MATLAB «IIpousBonHas u e€
MIPUMEHEHUE)»
Wroro no pazneny 14 20/71 | 16
2. HWuterpanbHOoe HCUUCIICHHE

(OYHKIIMU OJTHOU TIepeMEHHOMN




2.1  TIlepBooOpazHas
HeoTpeAeaEHHbIN UHTETpall.

- IIOATOTOBKA K

MIPaKTUYECKUM
OcHOBHbIE METObI SAHATHAM, OIK-1.1,
MHTCTPHPOBAHHA. 6 10/411 8 |- Bemonnenne I3 KOHCYJILTAIITH 110 OIIK-1.2,
quncneHIﬁe No3 pemrenuto MJI3 Ne3 OINK-2.1
HeonpeaeIEHHBIX
HHTErpaJIoB B MaKeTe «Hf OTIpCICIICHHEL
MATLAB. 1 MHTErpam
2.2 OnpeneneHHblii - ayJJUTOpHAast
MHTETpaJl. Dopmyna KOHTpOJIbHAs paboTa
Hetorona-Jleitbuuna. - HOATOTOBKA K (AKP) Ne3 OIK-1.1
3aMeHa  NepeMeHHOH U «OnpenenéHHpIi .
PIHTerPIpOBaIfPIe 10 YacTsIM. 6 §/an 8 TPAKTHACCKHM HII{)Tgrpan», OIIK-1.2,
Brruncienune JAHATHIM, - 3amura I3 Ne 3 OIK-2.1
OTIPEAENEHHBIX HHTETPATIOB «HeonpeneneHHsIit
B makere MatLab HHTErpaj»
Hroro no paszueiny 12 18/811 | 16
3. JluneiiHas ®  BEKTOpHas
anreOpa
3.1 Jluneiinas  anreOpa:
Marpunbsl 1 meWcTBus Han
HUMH. Omnpenenurenu
MaTpWl, pPaHr MaTPHIIEL, - IOATOTOBKA K
oOparHast MmaTpuua. MeTosl MPaKTUIECKUM ;TH;)?Trzi(e)cBII:fmf
peIICHHsT CUCTEM JIMHEHHBIX 3aHATHAM, p OIIK-1.1,
anreOpanvecKux 6 10/41 8 |- Bemonnenne UJ3] Bmljgiil;l{?{t,l/l 13 OIIK-1.2,
ypaBHeHui. KoMruiekcHble Ne4 «JIuneiinas u Nod TuHciinas 1 OIIK-2.1
quca. Oneparyn c BEKTOpHAsI BCK—TOpHaH anretpar
MaTpUIlaMH M pELICHUE anreOpa»
CHCTEM JINHEWHBIX
YpaBHEHUH B B IaKere
MATLAB.
3.2 Bexropuas amebpa: - TIOJITOTOBKA K - 3aIuTa }/IZ[?» No4
SMHCHHEIE W HOIMHCHHBIC NIPAKTUYECKUM «JInneitHas u
olICpALUH HAJL BEKTOPAMHU i 3aHATHUSM, BEKTOpHas anredpa» OIIK-1.1,
ux csoiictsa. JlefcTBuA © 4 6/311 | 10,2 |- Bemmonnenne M]3 - ayAUTOpHAas OIIK-1.2,
Ned «JIvneitHast 1 | KOHTpOJIBHAS paboTa OIlK-2.1
BEKTOpaMHU B MaKeTe BeKTOpHas (AKP) Nod
MATLAB. anrebpay, «JIuneitnas anreGpay,
Hroro no pazaeny 10 16/7T1 | 18,2
4. Dx3aMeH
OIIK-1.1,
4.1 Dx3aMeH OIIK-1.2,
OIlK-2.1
Wroro no pazneny
Hroro 3a cemectp 36 54/221| 50,2 9K3aMeH
5. AHanuTH4eckasi TeOMeTpus
5.1 Ananurnueckas - IIOJATOTOBKA K
reOMETpHsi Ha IUIOCKOCTH. MPaKTUICCKUM
ITocTpoenue KpPHUBBIX 3aHATUSM, OIIK-1.1,
BTOPOTO TopsAIKa B 6 6/41 - eimonaenue M3| KOHCYJILTALIM 11O OIlK-1.2,
JIEKapTOBBIX KOOpAMHATaxX. No5 pewerio /I3 Ne OIIK-2.1
IToctpoenne KBII B makere «AHanmuTHuecKas

MATLAB

reomerpus”




5.2 AmHanmutnyeckast

- IIOATOTOBKA K

- 3ammura UJI3 Ne 5

reoMeTpHsi B MPOCTPAHCTBE. MPAKTHICCKUM «AHanuTHyecKas
IMocTtpoeHne TOBEpXHOCTEH 3aHATHSM, TEOMETPHS.» OIlK-1.1,
Broporo mnopsanxa (IIBIT) B 6 6/41 - BeinonHeHue /13 - ayIUTOpHAas OIIK-1.2,
JICKAPTOBBIX  KOOPJUHATAX. Ne5 KOHTpOJIbHAs paboTa OIlK-2.1
IHocTpoenne I1BII B «Anamuruueckas | (AKP) NeS «Kpussle
MATLAB TEOMETPHS.» BTOPOTO MOPSIIKAY,
Hroro no pazzpery 12 12/81
6. OyHKIMN HECKOJIBKHX
TIEPEMEHHBIX
6.1 ®OyHKIUH HECKOJIBKHX
MIEPEMEHHBIX: obiacTh
OIIpeIeNeHNS, npezen,
HeTpephIBHOCTh.  YacTHbIE ~ MIOAIrOTOBKA K
MPOM3BOJHBIC M  IOJHBIN Hpj:;;:;:;HM - KOHCYIHTAILIH 11O OIIK-1.1,
ﬁgﬁi’jﬁ s;:;;n. o 6 6/31 - BeinosHenue /13| pemenuro U3 Neb %I;III;_:;Z]_’
HaNpaBIEHUIO W TPagHeHT. Jfgp;;fgg{;ﬂie
Juddepenuuponanue u
noctpoenue rpaduxos OHIT
B nakere MATLAB 2
6.2 YacTHble NPOU3BOHBIC - ayTopHas
N — - HOATOTOBKA K | KOHTpOJIbHAs paboTa
npakTaeckuM | (AKP) Ne6 «Yactapie
MOPSIIKOB. DKCTpEeMyMbI OIlK-1.1,
®HIT. VCnoBHbI 6 6/31 SARITHIM, MIPOMSBOMHBIC HUX | yrype g o
oxcTpemym.  Haxomzerne - BEINOJIHEHNE I/I{B MIPUMEHEHUEY, OIK-2.1
SKCTPEMYMOB GHIT s Ne6 «PHII u eé - 3amuta U3 Ne6
naxere MATLAB MIPUIIOKEHUS» «®DHII n e
TIPUIIOKESHUSDY
Hroro no pazaeny 12 12/61
7. UWHterpanbHOE€ HUCUYHCIICHHE
byHKIMT HECKOJIbKHX
nepeMeHnHbIx (OHIT)
7.1 7.1 JIBoitHOM MHTETpaN U
€ro OCHOBHBIE CBONCTBa.
Caenenne JIBOIHOTO - HOArOTOBKA K
UHTETpaJla K IOBTOPHOMY
MHTETpaIy. 3ameHa P :;;::;:SHM - KOHCYJIbTalliH 0 OTK-1.1
MEPEeMEHHBIX, MEPEexXol B g emenuto U3 Ne7 )
ﬂBEﬁHOM I/IHTeFf)aJ'Ieﬂ K 2 8 8/an " BRITIORCHIE 113 (ApKP) Ne7 «[[211301‘/'IHLIe OHK_:;'Z’
MOJSIPHBIM ~ KOOpAMHATaM. Ne7 «Jloiirpre HHTETPAIbD» OlK-2.1
KpuBonuneiinpiii wHTETpan HHTETPAJIBI H 1X
1 THIIA. Brruncnenune TPHITOACHHI?
JIBYKPaTHBIX HWHTETPAJIOB B
nakere MATLAB
HWroro no pazneny 8 8/41
8. OOBIKHOBEHHEIE
muddepeHuanbEble  ypaBHEHUS
©ony)
8.1 OOBIKHOBEHHBIE
muddepeHaibHbIe ~ MOAITOTOBKA K
MPAKTHIECKUM
ig?;;ii?ﬂTHnm u r}ifgljz 3aHITHSIM, - 3amuta 13 Ne§ OIIK-1.1,
pemenns  JIY  nepBoro 2 6 6/21 - semonHenue U3 [« duddepennumansueie| OIIK-1.2,
nopsika,  Pemenue TV Ne8 YpaBHEHUS OIlK-2.1
«Auddepennuans

MIepBOro TOps/Ka B ITaKeTe
MATLAB.

HBIC YPaBHCHUS»




8.2 OOBIKHOBEHHBIC
JuddepeHaIbHble

YpaBHEHHUS BBICIIIAX
nopsAnKkoB. TUIBI U METOJBI
ceenenus  JY  Bwlcmux

- IIOAT'OTOBKA K

o o IV mepsoro MPAKTHIECKIM
EopiﬂiaB K HHFI[_I e%IBHLFIe 3aHATHSIM, - 3amuTa 13 Ne§ OIIK-1.1,
Hg} cf)le- .eH HATBHBIC 6 6 - seinosHenue U3 |« Juddepennnansusie| OIIK-1.2,
A peHI Ne8 YpaBHEHUS» OIIK-2.1
ypaBHEHHsI N-TO MOPSIIKA. «JTudepentmas
Pemere HBIC YPaBHEHUS»
JudhepeHInanbHbIX
ypaBHEHUH BBICIIIAX
MOPSIJIKOB B maKeTe
MATLAB
HUroro no pazaeny 12 1221
9. Psanpt
9.1 Yucnossle - HOTOTOBKA K
MOCJIeTOBATEIbHOCTH u npalilmqecng
pﬁﬂ?' CXOHHMOCTII)'[H%}::I\:; SAETIAM, KOH- a(})’i::;f Hz}éOTa OIK-1.1,
pxﬂ 'HM o ‘II/II) BEIX 4 4 1,45 |- BemonHenue /13 TIZ AKP) NF9 OIIK-1.2,
CXOZHMOE 1o Ne9 «Yucnoble 1 R OIlK-2.1
psnoB. Brrumcnenwe cymm (byHKIHORATbHbIC «YucnoBsIe pSIBD
YHUCIIOBBIX DSAZOB B TaKeTe Y PR,
MATLAB. P
9.2 CreneHHble psnsl U - HOATOTOBKA K
MHTEPBaJ CXOJMMOCTH. npalilmqecng
P ) P | WIS | oy
b Hiﬂl/lgl H 1; THHKH:II:; 3 3 - BeinosHeHue 1/13 b :KH HH HBHL:LI OI1K-1.2,
YHEH CTCTICHHBIC Ne9 «Yucnosle YHKIHOHATLHBIC OIlK-2.1
PSLIBL. Paznoxxenue (byHKIHORATbHbIC PSIBD)
¢yukiuit B psasl Teiinopa B Y SITBD
naxere MATLAB P
Wroro no pazneny 7 7 1,45
10. Dk3ameH
OIIK-1.1,
10.1 Dk3amen OIIK-1.2,
OIlK-2.1
Hroro mo pazneny
Hroro 3a cemectp 51 517201 | 1,45 9K3aMeH
Wroro no aucuurninHe 87 105/42 51,65 9K3aMeH

)4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpamunumoHHble OOpaszoBareNbHBIE TexHOJOTUH. OpraHuzanus 00pa30BaTEIHLHOTO
mpouecca, IpeanojaraeT MNpsSMYK TPaHCISALMIO 3HAHUW OT IpenojaBaTeliss K CTYAEHTY
(MIpEeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MILTIOCTPATUBHBIX METOJIOB OOy4YeHUS).
VY4yeOHast AEATENbHOCTh CTY/EHTa HO-CHT B TAaKUX YCJIOBHAX, KaK IPaBUIIO, PETPOIYKTUBHBIN
XapakTep.

®opmbl y4eOHBIX 3aHATHI:

- uH(OpMalMOHHAs JIeKUMs — T[OCJIeJOBaTelIbHOe M3JIOKEHHEe MaTepuana B
JUCIUTUTMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE IPEUMYIIECTBEHHO BepOATbHBIMU CPEICTBAMH.

- IPAKTHUYECKOE 3aHATHE, OCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
IPEJIOKEHHOMY aITOPUTMY.

2. Texuonoruun mnpoekTHOro oOydeHus. OOpa3zoBaTENbHBIN MpolecC MOCTPOEH B
COOTBETCTBUHM C AITOPUTMOM IIOATAITHOTO PELICHUs MPOOJEMHOHN 3aJa4d WM BBIIOJIHEHUS
yuebHoro 3ananus. [IpoekT npeanonaaraeT COBMECTHYIO Y4eOHO-TI03HABATEIbHYIO JIEATEIbHOCTh
IPYNIbl CTYJIEHTOB, HAIIPABJICHHYIO HA BbIPA0OTKY KOHIEMIMM, YCTAHOBJIEHHUE LI€JeH U 3a1ad,
(bOpMYITUPOBKY O0XXKHJIa€MBIX PE3yJIbTAaTOB, ONpPEICICHUE MPHUHIMIIOB W METOJUK PEIICHUS
IIOCTaBJIEHHBIX 3aJla4, I[UIAHUPOBAHHUE XO-Ja PAa0OTHI, MOMCK JOCTYNHBIX M ONTHMAJIbHBIX
pECypCcoB, MO3TAMHYIO peaju3aluio IJIaHa paboThl, MPE3EHTALMIO PE3yJbTaTOB Pa0OTHI, MX
ocMbIciieHHe U pediiekcuto. [IpumensieTcss B OCHOBHOM IS IIEPEX0/1a KOMIIETEHIIMU Ha YPOBEHb
BJIQ/ICHUA.

OcCHOBHBbIE TUITBI IPUMEHSAEMbIX HAMU B 00pa30BaTEJIbHOM JIEATEIbHOCTH IPOEKTOB!

HccnenoBaTenbckuii MNPOEKT — CTPyKTypa npuOmmkeHa K ¢opmaTy HaydHOTO
UCCIIEIOBaHMsl (J10Ka3aTeIbCTBO AKTYaJIbHOCTH TEMbI, ONPEJCIICEHHE HAay4HOM MpoOJIeMsbl,
npeaMera U O0bEeKTa HCCIeAOBaHUA, IeNiel W 3a/ad, METOJO0B, MCTOYHHKOB, BBIJIB)KEHUE
TUTIOTE3bI, 0000IIeHNEe Pe3ybTaTOB, BHIBOJBI, 0003HAYCHHE HOBBIX IpobOiieM). Pesymbrarom
ABIIETCS yueOHas KapTa 110 MOAYIIO Hallel 00pa3oBaTeIbHON IPOrPaMMBI.

TBOpYECKHIT MPOEKT, MNPEANOJArarlliui B OTJIWYMAE OT MPEAbIAYIIEr0, KOHEYHBIN
IPOAYKT B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYUMOMY «MaTeMaTUYECKOMY»
coObITHIO (TTpa3aHuk uncna «I[lu» u T.1.); «MaTemMaTuyeckas» OTKPBITKA (CBOEro pojaa yueOHas
KapTa, TOJIbKO He(hopMalibHO, KpaCOYHO OpOpMIIEHHAS; BUACOPOIHK «S Haydy Bac pemarsb ...» U
T.II.

NudopmaninoHHblii  MpoeKT — y4yeOHO-TIO3HABATENIbHAs JESITENBHOCTb C  SIPKO
BBIpa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (IIOUCK, OTOOP U cHCTeMaTU3alus HHPOpMaLuU
0 KakoM-TO 00BEKTe, 03HAKOMJIEHHE YYAaCTHUKOB IPOEKTa C 3TOW MH(OpMalMel, ee aHalIu3 U
00o00111eH1e U, HAKOHEL], IPe3eHTAlUs 110 IPAKTUYECKOMY NPUIIOKEHHIO).

4. UudopmaninoHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTelIbHbIE TEXHOIOTUU. OpraHu3anus
00pa30BaTeNLHOrO Mpolecca ¢ MPUMEHEHHWEM CIELUAIU3UPOBAHHBIX MPOrPaMMHBIX Cpel U
TEXHUYECKUX CpEeICTB paboThl ¢ wuHpopmanuel (MHPOPMAIMOHHYIO Cpeay YHUBEpPCUTETA
MOOJYC MOODLE).

6 YueOHO-MeTOqHUECKOE 00ecTiedeH e CAMOCTOSITeJIbHOW PadoThI 00y4aIIMXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. IIunaueB B. C. Bricmas martematuka: yueOnuk / B.C. IllunaueB. — Mockaa:
NHO®PA-M, 2019. — 479 c. — (Bsicmiee oOpa3oBanue). —



www.dx.doi.org/10.12737/5394. - ISBN 978-5-16-101787-6. - Tekcr: snekrponHsrii. - URL:

https://new.znanium.com/catalog/product/990716. — Pexxum pgocryma: [aias  aBTOPHS.
MOJIb30BaTENEN.

2. Maremaruka: yue6. mocooue / FO.M. Jlanunos, JI.H. XXypoenko, I'.A. Hukonosa, H.B.
HukonoBa, C.H. HypueBa ; mon pen. JL.H. XXypb6enko, I''A. HukonoBoii. — Mocksa:
NH®PA-M, 2019. — 496 c¢. — (Beicmiee oOpa3oBanme: bakanaBpuar). - ISBN
978-5-16-102130-9. - Tekcr: AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799. — Pexum jgocryma: I  aBTOPHS.
MOJIb30BaTENEN.

0) lonoJiHMTEILHASA JIATEpaTypa:

1. Maremaruka B mpuMepax M 3amadax: y4e0. mocodowe / O.M. JlerrsipeBa, JI.H.
Kypbenko, I'.A. Huxonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UTHOPA-M, 2019. —
372 c. — (Bwicmiee oOpasoBanue: bakamaBpuat). - ISBN 978-5-16-102288-7. — Tekcrt:
snekrpounsii. — URL: https://new.znanium.com/catalog/product/989802.— Pexum mocryma:
JUIS1 aBTOPU3. MOJIb30BATEIICH.

2. Tanxo, I1.E. Beiciias MmateMaTHKa B yIpaXHEHUsIX U 3a1a4ax. (B 2-x gactsax) [Tekcr] /
I1. E. lauko, A. T'. ITonos, T. fI. KoxeBuukoBa. - M.: Beicimias mxkoina, 1986-2009. ISBN:
978-5-488-02201-0. - 60nee 1000 mT.

3. ®uxtenronbil, [.M. OCHOBBI MAaTEMAaTHYECKOTO aHaau3a: yueOHuK: B 2 yacTsx / [.M.
O®uxrtenronsl]. — 10-e uza., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TekcT: 31eKTpoHHBIH // DIeKTpOHHO-OMOIMOTEUHAS
cucrema «Jlanp» : [caiit]. — URL: https://e.lanbook.com/book/115730 (mara oOpaiueHus:
06.10.2019). — Pexwum ocTyna: uist aBTOPH3. TOJIb30BATEIICH.

4. lllunayes B. C. 3agaynuk 1o BhIcHIeH MaTtemaTrke: yued. mocobue / B.C. IIunaues.
— 10-e u3zn., crepeorun. — Mocksa: UH®PA-M, 2020. — 304 ¢. — (Bsiciiee oOpazoBanue). -
ISBN 978-5-16-101831-6. — Tekcr: 3JICKTPOHHBIH. — URL.:
https://new.znanium.com/catalog/product/1042456

B) MeToauyeckue ykazaHus:

1. AnucumoB A.Jl., boumapenko T.A., KameneBa I'.A. Psner ®ypwe. Jlekium.
WuTepakTuBHBIE TeCThl - YueOHoe mocodue — Maruuroropck: 'OY BIIO «MI'TY um. I'.I.
Hocosay», 2021. — 123 c.

2. I'maronesa U.B., KonoBampunk E.A. Psagpl. - YueOHO-METOAUYECKOE ITOCOOHE —
Marnutoropck: I'OY BIIO «MI'TY um. I''M. HocoBay, 2022. — 25 c.

3. JyOposckuii B.B. UmcneHHble METOIBl MaTeMaTHYECKOTO aHalW3a, JUHEHHOM
anreOpbl M MaTemMaTuyeckon pu3uku - YuebHoe nocodbue — Marauroropck: 'OY BIIO «MI'TY
um. I'.'1. HocoBay, 2021. - 79 c.

4. I'maroneBa U.B., KonoBanmpbuuk E.A. NuTerpan mo ¢urype - YueObnoe mocobue —

Maruurtoropck: 'OY BITO «MI'TY um. I'.11. Hocoray, 2022. — 38 c.
r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecneyenne

Haumenoranue [10 Ne norosopa CpoK JIeHCTBYSI JIUICH3UH
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip cB000THO pacrpoctpansemoe [10 0eCCpOIHO
NotePad++ cB00OAHO pactpocTpansemoe [10 06eccpouHO




MathWorks

MathLab

v.2014 K-89-14 o1 08.12.2014 O6eccpouHo
Classroom

FAR Manager |cBo6oaHO 06eccpouHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca Ccpuika

OnekTpoHHas 0a3a  MEPHOJUYECKHUX

w3nanmii  East  View  Information

https://dlib.eastview.com/

Hanumonansnas
UHGOPMALMOHHO-aHAIUTHYECKAs URL.: https://elibrary.ru/project_risc.asp
cucremMa  —  POCCUWCKMI _ MHJIEKC

[TouckoBast cuctema Axanemus Google
(Google Scholar)

Nudopmanmonnas cucrema - EguHoe
OKHO JIOCTyNa K HHGOPMAIMOHHBIM
ONEeKTPOHHbIE pecypchl  OMONIMOTEKH
MI'TY um. I'.11. HocoBa

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

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

https://magtu.informsystema.ru/Marc.html?locale=ru

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obOecrieueHue JUCHUITIIIMHBI BKIIFOYACT:

9 MaTepuaJibHO-TeXHHYeCKOe 00ecredeHue TUCIIUITIHHBI (MOTYJIs1)

MatepuraabHO-TEXHHYECKOE 00eCTIeYeHNEe TUCIIUTUTHHBI BKITFOYACT:

Y4eOHble aynuTOpUU s TPOBEACHHUS 3aHATUNA JeKIMoHHOro Tuma Jlocka,
MYJIBTUMEIMIHBIC CPEJICTBA XPAHCHHUS, TICPEAauH U IPEACTaBICHUS HHPOpMAIHH

Kommnerotepasie kiaccel, 372 (1-5), 142, 144 nns npoBeaeHUS MPAKTHYECKUX 3aHATHI
Jocka, nepcoHanbHbie KommnbloTepsl ¢ maketom MSOffice, MATLAB u BbixogoMm B MHTEpHET,
Kommuiekc MeTonnyeckux pa3paboToK (pa3gaTOYHOro MaTepuana U METOIWYECKUX yKa3zaHUK)
U\ KOMILUICKC TECTOBBIX 3aJaHHil JUIsl MOATOTOBKH M TPOBEACHHS MPOMEKYTOUHBIX U
pPYOEXKHBIX KOHTpOJIEH

AynuTopuu ISl CAaMOCTOSITEITFHOW pa0OThI: KOMITBIOTEPHBIC KJIACCHI; YUTAIBHBIC 3Bl
oubmuorekn Ilepconanbubie KommbioTepbl ¢ maketom MSOffice, MATLAB, BbixomoM B
WHTepHET W C JOCTYIIOM B DJJICKTPOHHYIO HWH(MOPMAIMOHHO-00Pa30BaTEILHYI0 CpeIy
YHHUBEpPCUTETA

Y4eOHbIe ayIUTOPUN IS TIPOBECHUS TPYIIIOBBIX U HHIUBUIYaTbHBIX KOHCYJIBTAIIAN,
TEKYIIEeTo KOHTPOJIA M TPOMEXKYTOUHOM aTTecTanuu J{ocka, MyTbTUMEIUHHBIN TPOEKTOP, IKpaH

Komruiekec MeTomudecknx pa3paboToK (pa3IaTOYHOrO MaTrepuaia M METOAHYSCKUX
yKa3aHui ) M\WIM KOMIUIEKC TECTOBBIX 3aJaHHi IS TIOATOTOBKU M MPOBEACHUS TPOMEKYTOUHBIX
U pyOeKHBIX KOHTPOJIEH

[Tomemenne s XpaHeHUs U MPO(UIAKTHYECKOTOo OOCTYXKUBaHUS Y4eOHOTO
obopynoBanus Illkadsr my1s XpaHeHus y4eOHO-METOAMYECKOW TOKyMEHTAllud, y4eOHOTO
000pyoBaHus 1 yueOHO-HATTISAHBIX TTOCOOHIA



Y4eOHO-MeTOoANYEeCKOe o0ecTieYeHne CAMOCTOSITeIbHON padoThl 00y4yaromuxcs

ITo nucuurunbe «IIpukinagHas MmaTeMaTuKay MIpeayCMOTPEHa ayIMTOPHAs U BHEAY IUTOPHAs
caMOCTOsTeNIbHas paboTa 00y4JaroLIUXCs.

Ay,HHTOpHaH CaMOCTOsATCIIbHaA pa60Ta CTYACHTOB IpEAIIoIaracT peiiCcHUEC KOHTPOJIbHBIX 3aaa4
Ha INPaKTHYCCKUX 3aHATHUAX.

IIpumepHbIe ayIuTOPHBIE KOHTPOJIbHBbIE padoThl (AKP):

AKP Nel «Ilpexesab»

1.Beruucnuth Tpenesnsl U pe3ynbTaThl BRIYUCICHUH poBepuThBakere MATLAB

3 2 _ _ _
2) fim X 42-3X + 2Xx 6) lim (x 71(X 23)(x 4)
x>2 X —X—-6 oo BXT =X +11
3 2
B) lim )2 _ X r) lm tg
xnl 2x° -1 2X+1 x>=2 (X +2)
i+7
1) Iimo (1—4x)3 €) IimoxcthX

2. UccnenoBath (PyHKIMIO Ha HENPEPHIBHOCTH

X—3ecau x <0
f(x)=
5¢ ecau x>0

AKP Ne2 «IIpousBoanas»

1. Haiinure nepByro Npou3BOAHYIO OT (QYHKIUI

2) {x —J1-25t2,

y = arccos5t + «,

6) Y =X-COS3X,
X2 —3X+2
=——5.log,x+3
B) ¥ X2+ 2x+1 9.

$+x 2
n Y=5"" —2arctg(4x +3x)_
2. CocTaBbTe ypaBHEHHs KacaTenbHOH K kpuoit XY =4 B Touke X, = 1.

3. Bwruncnure npubmmwkeHHo Y =V X*+8 nmpu X =1,09.

Pesynbrat Beruncienuit nposeputbpnakere MATLAB.



4. Beruucnure npenen no npasuiy Jlonutans u pesynbtat npoeputhBmakete MATLAB
lim cosdx -1
x—0 (e4x _1)2 '

AKP Ne3 «HeonpenesieHHbIH 1 Onpe/ie/IeHHbI HHTErPaJsny

1. Breraucnure HCOMPCACIICHHLIC NHTCTPAJIbI
2 2 ). X 5-4x
a) [(+1fdx,  ©6) [ ) [E-x)ed, [ g™

1. Beluucnute onpesienaeHHble HHTErPaibl U Pe3y/bTaThl BEIYUCICHUH IPOBEPUTHBIIAKETE
MATLAB

2
X
dx;

e?* 3) J.3\/2x

1) [(@-sin2x)’dx; 2)

O t——y@ |y
O'—;H

2. Haiinute mmomamy ¢uryp, orpaHU4YeHHBIX JUHUSIMH. B 3a1ade (0) mpu NOCTpOCHUN JTMHUN
BOCIOJIb3YHTECh TaOIMLEH Ba)XXHEMIINX KPUBBIX B MOJISIPHOM cHcTEME KOOPAMHAT:

a) Xy=6, x+y-7=0; 6) p°=2c0s2¢p.
. . [x=2v2cost, 2
3. HaiinureammuynyrukpuBoi 0<t<ir
y=22sint, 3

4. Haiitu 00bEM Tena, oOpa3zoBaHHOTO BpaiieHHeM BOKpYr ocu OY  ¢urypsl, orpaHU4eHHON

X*+y’-4y=0,y=3-x (y<+3:x)

JIMHUAMMU:

AKP Ne4 «J/Iuneitnasianaredopa»

1 -1 2 1 1 -1
Boerancnutemarpuiy X = A-B, rae A= [0 ) 1}, B=l2 1 o0
1-1 1

1 1 0
BhrancinTh onpeenuTenb MaTPULbL IBYMsI CIIOCO0aMI » | 4 4 1 |-
1

0 -1
Pemuts cucreMy ypaBHeHuii: a) no npasmity Kpamepa; 0) MaTpuyHBIM METOJIOM; B) METOJIOM
["aycca. PesynpratnipoBepureBnakere MATLAB.
2X, —3X, +2X%X; =2,
X, + 2X, — X =2,
3%, +X,+ X;=8.

Pemmmte cuctemy ypaBHeHui metosiom ['aycca. Ecnu cuctema HeonpeieneHHa, To HalTH ol1iee 1
yacTHoe pemieHus. PesynprarnposeputsBinakete MATLAB.

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



AKP NeS «BekropHasiaaredpay

1. TlocTpoiiTe Ha MIOCKOCTH BEKTOPHI a= (4;_1), b= (_ 2;5) L C= (1;2). Haiiure ux TMHEHHYIO

koMGuHarmio 2a+b+3C a) TeOMETPUIECKH, 0) aHATUTUICCKHU.

5 a — (2’1’_3)' 6 = (— 4,0,2)’ E = (1’1’_2) . Haiinure:

Q|

a) IIMHY BeKTopa &, ero HampasJIsAIOMIMe KOCUHYCHI, OPT BEKTOpa & ;

5 a-b, ac, b-c, (a+£)-(3a-56);
p) axb, axc, bxc, (a+2c)x(za-sb)

1 abe, (a+2c)3a-5b)c-2b)

3. a= (1;4;_3), b= (3;_2;5), c=(3-4; 2). Haiimure miomans napamienorpaMMa, HOCTPOEHHOTO

na Bexropax 8+20 y €—3D y guunm ero cropo.

4. TIpoBepbTe, SBISIOTCS JIM BEKTOPBL & — (1;1;3), b= (3;0;_2), c=(-113) KOMILIQHAPHBIMU.

5. Haiigure (3(1 + bxc B zaxb o SC), ecin @ bc= 5
AKP Ne6 «AHaauTHYecKasi reOMeTPHUs M KPUBbIe BTOPOI0 MOPSIAKA

L. Mlano: Mi(0; 4); My(10; 3); 9=30°% S=(3;2); 7= (4;-3); Ly ¥~ +3=0;

Ly: 2x=3y+7=0 Yanummre 00IIMe ypaBHEHHSI IPSIMBIX, IPOXOISIIHUX Yepe3
a) Touky M; mox yriom ¢ k ocu OX;
b) Touku M;u My;

C) Touky M; mapauuiesbHO BEKTOPY S:

d) Ttouky M, nepneHauKyIspHO BeKTOpy ';

e) Touky M; mapaienabHo mpsMoii Ly;

2. Jlansl Bepmuabl TeTpadapa ABCD: A(3; 4; -1), B(5; 2; 2), C(3; 1; 0), D(2; 0; -3).
A). Hanummre

a) ypaBuenue miockoct (ABC),

b) ypaBHeHue mIOCKOCTH, Ipoxoasiiei yepe3 D mapamtensao (ABC).

C) KaHOHHWYecKue ypaBHeHHUs peopa AD.

d) xaHOHHMYecKHe ypaBHEHUs NMpsAMOii, copepskaiiei Beicoty DE Terpasapa.
b). Haitnure

a) yroxn mexay AD u DE;

b) mromane Tpeyroasuuka ABC ¢ TounocTsio 10 0,01;

C) o00BeM TeTpa’apa ¢ ToUHOCTHIO 10 0,01.

3. [lpuBeauTe ypaBHEHHUS! KPUBBIX K KAHOHUYECKOMY BUAY M ITOCTPONTE STH KpUBBIE. Pe3yabTaTh

MIOCTPOEHUs NMPOBEPUTHC noMonisronakera MATLAB

1) 2x* +5y* —20x+10y+35=0
2) 9x* —y*—18x—-2y+89=0

3) y? —2x+2y+7=0



AKP Ne7 «HacTHble MPOU3BOAHBbIE U UX IPUMEHEHUE)

HaiitnoGnacteonpeneneHuspyHKIum Z = \/1+ X—y% + \/1— X—y?

. 0%z 0%z
Hana ysakuus ;7 — |n| = — = |. HaiiTi 3HaueHne BBIpaXKCHUS + F
X 'y X

Haiity npou3BoHbIE CIOXKHOM (pyHKIHH Z=U+V®, Tae U=X>+siny, v=In (X + y).

1 1

. 0z 0z . z y2yci
Haiitn nmpousBoHbIe 8_ " 8_ HesiBHOU (yHkimu e° —X“ysin Xxyz=0.
X y

CocTaBuTh ypaBHEHHE KacaTeIbHOM IUIOCKOCTH M HOPMAJIH K TIOBEPXHOCTH
x? +y?—2° -2x=0 BTouxe A1 0).

2 3
HccnenoBaTh Ha SKCTpeMyM (PYHKIHUIO ABYX MEPEMEHHBIX Z = X~ +4X—27y+Y”.

Pesynbrar npoeputhBiiakete MATLAB.

AKP Ne8 «KpaTHble HHTErpajib»

1 2-x?
1. I3MeHUTh MOPSI0K HHTETPUPOBAHUS B HHTETpaJIC: Idx J- f(x,y)dy.
0 X

2. Beraucnuth miomaas Gurypsl, orpaHMYeHHON THHASAMU. Pe3ynbTaT mpoBepUTHBIIAKETE

MATLAB

x=%y2, X+y=8 x=0.

3. Haiitu yiuHy 1yru kpuBoi X = % y? —1, orceuenHoii ocpto Oy .
AKP Ne 9. YUCJIOBBIE PA1bI

1) Haiitu cymmy psja 1o onpeaeacHuo

[00]

z 18
n:—7n+10"

n=7

2) UccnenoBath psiJ HA CXOIUMOCTD IIPH MOMOIIYU MpU3HAKA CPAaBHEHUS

im n\/_

3) MccnenoBate paa Ha CXOAUMOCTB IpU MOMOIIH MTpu3Haka [lamambepa

>l (2n + 1)!
(3n—2)!

4) HccnegoBaTh pAA Ha CXOAUMOCTD ITPU IMOMOIIH UHTETPAJIBHOI'O IIPpHU3HAKa Kommu



8

Z (n+1) ln(Zn 4)°

M3 Nel. IPEJEJI U HEITPEPBIBHOCTD
Bapuanr 0.

1. Haiigute npenenst QyHKINN:
2
2) lim X(X°+2x-1) |
X—>00 X _1
(x=2)(x*+2x+2)
6) lim > ,
X2 X°—5X+6

p) lim 22X 4-2x
2 \J5x—6-2"

(x+1)*
x>-1tg(1+X) '

8+15x
0 fim (5x—1) _
x>0\ BX + 6

2. HWccnenyiite (QyHKIHIO Ha HEMPEPHIBHOCTH, BBIICHATE XapaKTep TOYEK pa3pbhiBa, CIEIalTe
yepTex rpaduka QyHKIHH

_L, X<1,

! X—-1
a) f(x)=—-ms, 6) f(x)=4(x-1)?% 1<x<3
1+ 4~ 4, X > 3.

PexomenyeTcs monyueHHbIe pe3ynbTarsl npoBeputbBrnakere MATLAB.
M3 Ne2. IPOU3BOJHASA U EE IPUMEHEHHUE

Bapuanr 0.

1. Haiitu npousBoHbIE ClAENYIOMMX QYHKIUN

Jx 2
2)y = 2Uax 15+ X N(2x+1) 6) y = 5% + Cos? Axm) y = =
arctgsx
1 X = 2t* —cos 2t
r) y=—=—=—5log;(4x) m) _ e) x*+y*—3x=0.
/sin 2x ? y =sin 4t

2. CocTaBHTh ypaBHEHHE KacaTelbHOM K rpaduky Gyrkmun Y = X* —2X° B Touke Tpaduka ¢

abcmuccoit X, =0.5.

2
3. Haiitu d—y u d’y
dx  dx?

clenyromux GyHKIui



y =t—4t

a) y=x-In(2x+1 6
)Y ( ‘ ) x= 1t 4 ot

23X _ 32X
4. BeruucauTh npenen mo npasuity Jlonurans lim —7-
x=>0 X 4+ arcsin x

5. HaifT mpoMeXyTKM MOHOTOHHOCTH H 9KcTpeMyMbl pyHkmu Y = —0,5x* + 2x°

6. Mccnenosars GyHkimio i moctpouts rpadux Y = (3—X) - e*?

Pexomenmyercst mosydeHHbIe pe3yabTaThl mpoBeputhBmakere MATLAB.

M3 Ne3. ONPEJAEJIEHHBII UHTEI'PAJI Y ETO IIPUJIOXKEHUS
Bapuanr 0.

2. Brrumcaure OIPCACIICHHBIC MHTCIPAJIbI

& dx 5 xdx h : >
a) !7 0) !m B) !arctgxdx, r) !xfg—x dx.

3. Bemuucnute mwiomanb GUrypbl, OrpaHUYEHHON JIMHUEH Y = (ex +efx)/ 2, mpsAMbIMH X =—1,

2

X =1 u ocwro abcuuce.

S. Haiinure mmomanu ¢uryp, orpaHuYeHHBIX JUHUSAMU. B 3amgade (0) mpu mocTpoeHUH
JIMHUM BOCIIOJIb3YHTECHh TaONMIIEH Ba)KHEHIIMX KPUBBIX B MOJSPHOM cHCTEME KOOPAMHAT:
a) Xy=6, x+y-7=0; 6) p°=2c0s2¢p.
N . |x =242 cost, 2
6. Hailinutennuuynyrukpusoi 0<t<=Zr.
y=2/2sint, 3

7. Haiitu 06béM Tena, oOpa3oBaHHOTO BpalieHHeM BOKpYr ocu OY  ¢urypsl, orpaHHueHHON
x2 +y2-4y =0, y=/3-x (ys\/§-x).

JIMHUAMM:

Pexomenyercst monmyueHHble pe3yabTaThl IpoBepuThBrakere MATLAB.

13 Ned. IUHEWHASI AJITEBPA
Bapmuanr 0.

1. HaiinuTe mpousBeaeHNE MaTPHI]
3 0 -4)(0 0 1
a5 7 9 (|0 4 0},
-2 1 6 1 00



2 4 -1)(1 1 -1
6|0 3 7|2 -2 0
00 -2)l1 1 -2

0) [é ‘Bj.ﬁ M ‘1‘]

2. Beraucnute onpeneuTeny

4 -1 0 11 1 2 -4 3 11 3
a) [0 7 2], 6) 1 2 5|, B |5 10 -1, r) 1 4 6.
0 0 3 1 4 25 0 4 7 -2 -7 2
37 -2
3. Jlana matpuia A= 01 2 . Haiinure
10 2 -4
00 1

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

4. Haitnute oOpaTHbIe 111 MaTPUIL
1 0 O

.a)(2 7} 6)(1 _4j B) |2 5 -1
5 0 3 2 P

5. Pemte cucremy: a) MmarpudHbIM ciocobom; 6) o popmymnam Kpamepa.

X + 3y + 2z = -1,
3X + 2y + 5z = 6,
4x + 3y + z = 1.

6. Pemmre cuctemsl Mmetogom ["aycca, yka3biBast B K&KIOM CIIydae paHTy MaTpul] A | (A | B). B
OJIHOPOJHBIX CHCTEMaX BBIMUIINTE GyHIAMEHTAIbHYIO CUCTEMY PELIEHUH TaM, IJIe OHA €CTb.
2x + 4y + 3z = 5 3X + 7y - 3z = 14,
2,
—4.

a) {—X + 2z = -3 0) v X + 3y + 4z
6Xx + 5y + z 21. 2x + 8y + 23z

3X, +5X, +6x; —4x,= 0,
4%, +7x, +10x, -7x,= 0,
B) 12X, +3X, 2X; —-X,= 0,
X, +2Xx, +4x, -3x,= 0,
X -8x, +7x,= 0.

PexoMenayetcs moiayyeHHble pe3yiabTaTsl npoBeputhBrakete MATLAB.
N3 NeS. AHAJIMTUYECKAS TEOMETPUS. KBII U T1BI1

Bapuanrt0.

1. Jlane! 4 BekTopad = (—2;3;-5), b=(L -34), ¢=(7; 8 -1), d =(1; 20; 1).



a) [Toka3zaTpb, 4To BeKTOpbl a , b u C oOpa3syroT 6a3suc;

0) Haiitu xoopaunaTel BekTopa 0 B 3TOM Oaswmce.

2. Jlanbl KoopauHaThl BepmuH nupamuasl A A, A A, :
Ay (1;2;0),A,(3;0; —3),A5(5; 2;6),A4(8;4;, —9). Haiitn:

a) uuHy pebpa A A,

0) yron mexny peopamu AAu AA,
B) IUIOIIA/b TPaHU

r) ypaBHeHHe npsiMoil A A,

1) YpaBHEHHUE IJIOCKOCTH

€) cIeNnaTh YepTex MUPaMUIbL.

3. HammucaTh ypaBHEHHE IIJIOCKOCTH, MPOXOASIIEH yepe3 Touku M (ZL'—l; - 2), N (3; 1 1)1/1

HEePIEeHANKYIAPHON K TockoctH X —2Y +32—-5=0.
4. TlpuBeauTte ypaBHEHUS KPUBBIX K KAHOHUYECKOMY BUIY M IOCTPOUTE STH KPUBBIE:

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.

2X—-3
X+1

n) y=

5. HpI/IBCIlI/ITC YpaBHCHHEC NTOBCPXHOCTU K KAHOHUYCCKOMY BUAY U HOCTpOfITC 9Ty INOBCPXHOCTH!:

16x° +16z° =16 — y°.
Pexomenyercs nosnyueHHble pe3ynbTaThl npoBepuThnakere MATLAB.
U3 Ne6. ®YHKINUA HECKOJBKHUX NEPEMEHHBIX U EE IPUJIOKEHUS

Bapuant0.

1. Haiiti 1 mocTpouTh 001acTh onpeneneHus GyHkimu  Z = arcsin(5x+y +2) .



2. Pemmrs 3amanus:

a) Haiitu nonusiii nuddepenrman pyaxmun U = (2x+3y)*’.

2 2
0z ,Y¥OZ_g

oxoy X oy’

0) Ilokazare, uto pyHkIMs Z = XIn y ynoBieTBOpsieT ypaBHECHHIO

y oz oz y u’
B) Haiitu mpousBoHbie ' v CIOXHOU QYHKIUU: Z=—,Tae U= Ix + 2y, V=XYy.
X oy v

3. Permuth 3amanus:
a) Jlana Qpynkumst z = X2 —Xy+2y? +3x+2y+1, Bekrop | =2i + ] u touxa A(1;2).
. oz
Haiitu —|,, grad z(A).
al
0) CocTaBuTh YpaBHCHHE KacaTeIbHOU IIIOCKOCTH M HOPMAJIH K TIOBEPXHOCTH
x* +2y? =z B Touke A(l; 1 \/§) [TocTpouTh MOBEPXHOCTH.
4. MccnenoBath Ha 3KCTPEeMyM (DYHKITUIO IBYX HE3aBUCHMBIX IEPEMEHHBIX

z= —%xz +8xy—y® —14x-12y .

PexoMenayetcs noiay4yeHHbIe pe3yabTaTsl npoBeputhBrakete MATLAB.
N3 Ne7.UHTET'PAJI 11O ®UT'YPE U ET'O TPUJIOKEHUS

Bapuant0.

1. Haiftu nBoitHO#M uHTErpan no obnactu D, orpaHnueHHON THHUSIMH:

.”(X—Zy)dxdy, D:x=0,y=2x% x+y=3.

D
4 X

2. I3MeHHUTH TIOPSIIOK HHTETPUPOBAHUS: Idx J. f(x, y)dy.
2 1/x

Yy

1
3. [epeiiTn K MOJSIPHBIM KOOPIUHATAM W BBIYHCITUTH: J. ydy J. dx.
0 1-y/1-y?

4. HaiiTu TpoiiHOM nHTErpai rno teiy 7, orpaHuYeHHOMY ITOBEPXHOCTSIMHU

2

J-H(xz—z)dxdydz,T:x:O,y:O,x:l,x+y:2,z:O,z:x2+y7
J

2
5. Haiiti 066€M 1 mommaap mosepxuoctu tena: T ={(X,y,z):x>0,2x+3y<12,0<z< y?}



6. HaiiTu neHTp Macc 0THOPOAHOrO TeJla, OTPaHUYEHHOT'O TOBEPXHOCTSAMHU:

y=4,x"+7> =4y.
Pexomenyercs nonyueHHble pe3yapTaTsl IpoBepuThBrakere MATLAB.

N3 Ne8. TUOPEPEHLIUAJIBHBIE YPABHEHUSA
Bapuant0.

Onpenenuth TUI ypaBHEHUS U Halltu oOmee (YacTHOE) pelIeHHe

muddepeHnaIbHOro ypaBHeHUs: 1 —ro mopsaka:

1 X-1+y>+y-y-vJ2+x°=0.
2. Y =3x+y-2; y(0)=2.

3. xy':y+x~coszl.
X

N

2(xy'+y)=x-y y(D)=2.

ol

: (2x—1—%) dx+(§—2y) dy=0.

Pemmute nuddepennmanbabie  ypaBHEHHS! BBICIINX MOPSIKOB:

6. Xy"+y" =x+1
n 1 . 1. !
7.2y-y" =(y) -% V() =3; y'(0)=+2.

8. y”+14y"+49y’ =0.

9.y —y =%
y -y 2+e

PexoMenayetcs noiayyeHHble pe3yiabTaTsl npoBeputhBnakere MATLAB.

N3 Ne9. YU CJIOBBIE U ®YHKIIMOHAJIBHBIE P51 /1bI

Bapuanrt0.

i :
. “~n24n-2
1. Jloka3aTb CXOAMMOCTb U HAWTH CYyMMY psifa .

Z.HCCHC,Z[OBaTB Ha CXOOUMOCTDL pAIbI:



sin n\/_ = 1 ni(2n +1)! = (3n-2)"
0 3N 6 S Lan( L] g SUELD ) 5 Sn-2)

n=1 n=1

DI
! = (3n+1)y/In(n+5)

3. I/ICCJ'IC,I[OBaTB PAAbI HA a6COJ'IIOTHYIO " YCIIOBHYIO CXOOWMOCTh:

) Zsm n\/_ Z (-1)" B) Z( D"@n+1)

— “nih(n+1) ~ ~ 4%  3n+2
(=D"
4. Haiitu cymmy psina ¢ ToyHocTthio 10 0.001.
yMMYP Zl 4"(2n+1)

5. Haiiti 06:1acTh CXOAMMOCTH CTEIICHHOTO Psa:

p SEVZ0GD" o) 49"

n=1 3n+2 n=1 2n—|—l

6. Paznoxuts GyHknuio B psig Teinopa mo crenedsm X :
a) (3+e7)%,6)7/(12+x-x)?, B) In(1-x - 20x?).

7. Bprancautb uHTErpai ¢ TouHoctsio 10 0.001:

0.2
6) j sin( 25x2)dx .
0

a)J.\/r

PexomenayeTcs monyueHHbIe pe3yabTaThl poBeputbBnakere MATLAB.



OueHovHbIe CpeACTBA /1JIsl MPOBeAeHHUs MPOMEKYTOUHOI aTTeCTAlNU

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

Kon
WHIUKaTOpa

I/IHI[I/IKaTop JOCTHIXKCHHUA KOMIICTCHII NN

O1neHOYHBIC CPEACTBA

OIIK-1 Cnoco0eH NpUMEHATH €CTeCTBEHHOHAYYHbIE M 00LIeNHKEHePHbIEe 3HAHUS, METObl MATEMAaTHYECKOI0 AHAJIHU3Aa U MOJAEJIMPOBAHMS,
TEOPETHYECKOr0 U IKCIEPHMEHTATBHOI0 HCCJIeI0BAHNS B IPodecCHOHATbHOM 1esITeJIbHOCTH.

OIIK-1.1

Pemaet cranmapTHbie TpodeCCHOHAIbHBIC
3aJ1a4¥ ¢ IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U
0OIIIEeMH)KEHEPHBIX 3HAHUI, METOIOB
MaTEeMaTHYECKOTO aHAIIN3a U
MOJIETTUPOBAHHS;

TecThbl K TEOPETHYECKHM BONPOCAM

1. ITyctb HexkoTOpBIH npouecc (B (hru3nKe, 3KOHOMUKE, OMOJIOTHH U T.JI.) ONUCHIBAeTCs (PyHKIMEH,
3aJJaHHOM BCIO/Y, KpOME HEKOTOPOU TOUKH X. Kakoe Maremarnyeckoe aelicTBUE HY)KHO IPUMEHUTD,
4TOOBI ONPENETUTh 3HaYeHHE (PYHKIIMU B 3TOI Touke? BpibepuTe npaBuiibHbIN OTBET:

0O UHTCTpAJI B IIPEACII O TPOU3BOAHYIO OO OIIPCACINUTCIIb
2. Kakoe mareMarndeckoe IMOHSITHE HCIOJIB3YCTCA JIS1 HAXOXKACHUS:
B (I)I/I3I/IK6 - CUJIbI, CUJIBI TOKA, CKOPOCTHU U YCKOPCHUA, TEIJIOEMKOCTH.

B xuMum 1 ecTecTBO3HAHUH - JJ03BI JIEKAPCTBA, IPU KOTOPOI MOOOUHBIHN 2 deKT Oymer
MUHHUMAJIbHBIM, a PEAKIIU MaKCUMAIbHOM.

B BoeHHOM fierie - B 3a/1a9aX O MPECIICIOBAaHUN.

B cenbckoM X03s1HcTBE - A1 ONPEeNIeHHs] PallMOHAIBHOIO COOTHOLIEHUSI CTOPOH
MPSIMOYTOJIbHUKA, SIBJISIOIIMXCS OCHOBOM CETH IOJIEBBIX PaboT.

OTBeT BIHIIUTE B UMCHUTCIHLHOM maaciKe, CTpOUYHbBIMU 6y’KBaMI/I




Kon
WHIUKaTOpa

I/IH[[I/IKaTOp JOCTHIKCHUS KOMIICTCHIIUN

OueHouHble CpeCTBA

[IPOU3BO/IHAS]

3. Kakoe cBOHCTBO XapakTepu3yeT rpaduKu JBUKCHUS TPOU3BOIBHBIX MaTEPUATBLHBIX YaCTHUI] HA
IJIOCKOCTH U B POCTPAHCTBE?

B HETPEPHIBHOCTH O Pa3pbIBHOCTH O OECKOHEYHOCTH O TIAJKOCTh

4. YckopeHue IBUKEHUS, 3aJaHHOTO (QyHKIMEeH Y (X) BBIYMCISAETCS IPU MOMOIIH BBIPAKEHUS

b d d?
o [y(x)dx o fa y(x)dx o ﬁ n d—xﬁ

5. I'naBHas yacTh npupamnieHus GyHKIUN HOCUT Ha3BaHUE
O Npou3BoAHAs M JuddepeHran O NpupocT PyHKIMHU O UHTETpa
6. Auddepenman GyHKIUU TPUMEHSIETCS IPH

0O UCCJICAOBAHNHU HAa HCIIPECPBIBHOCTD OO HAXOXKJACHUHA NIPCIACIIOB B HpI/I6J'II/I)KCHHI>IX BBIYMCIICHUAX O
HaXO0XJICHUH obOnactu OIpeaCICHUA

7. Ecnu n3BecTHa CKOPOCTh U3MEHEHUS KaKOW-HUOYIb BEJIMUMHBI, TO JJIS €€ HaXO0XKICHHS
HCIIONIB3YeTCS

m UHTerpupoBanue O AuddhepeHIMpoBaHNE O UCCIEAOBAHNE HA HEPEPHIBHOCTH O MPEEITBI
8. 11 HaxOoKIeHHUsSI ONTUMAJIbHOW CTPATETUH B SKOHOMHUKE UCIIOIB3YETCSA

0O UHTCTPUPOBAHNC W ILI/I(I)(I)epCHL[I/IpOBaHI/IC 0O UCCIICAOBAHNEC Ha HCIPCPBIBHOCTL O IMTPEACIIbI




Kon
WNHnukaTop AOCTHXKEHUS KOMIIETEHITUT OueHouHbIE CpEACTBA
WHIUKaTOpa

9. Tabnuua, 3a7arom1as MonapHble PaCCTOSHUS MEKy HECKOJIbKUMHU ITyHKTaMH, SBIISETCS
O CUCTEMOM O OIPEJEIINTEIEM WM MaTPULIEH O napajuleIenuIe oM
10. lyis pereHust TpaHCIOPTHOM 3a7ja4u MOKHO MCIIOJIb30BaTh

O IPOU3BOAHBIE O Mpe/ieibl M MaTPUILIBI O HHTETPaIbl

11. Korna Ha MaTCpHAJIbHYIO TOUKY HaJIOKCHbBI JINHEHHBIE yciioBus, Uil OITUCAHUA €€ IBUKCHUA
HCO6XO,Z[I/IMO HCCJIICO0BATh

O MaTpuIly O ONpeAeTUTENIb B CUCTEMY YPaBHEHHM O IPOU3BOIHYIO
12. Ha Teno aeiicTByeT HeCKOIbKO cuil. J{Jis HaxOKIeHUs pe3yJIbTUPYIOIIEH UCTIOIb3YIOT

B CJIOKEHHE BEKTOPOB O AU depeHINpOBaHNE O UCCIIeI0BaHNE Ha HEPEPHIBHOCTD O
IIpeIeIIbl

13. Jlnis BeraucieHus: paboThl CHUJIBI HA TIEPEMEIICHUN UCTIONB3YIOT

O BEKTOPHOE MPOU3BEICHNIE M CKAISIPHOE IPOU3BEACHNE [0 HENIPEPBIBHOCTD O CMEIIAHHOE
IIPOU3BE/IEHUE

14. JIns1 BBIYMCIIEHNSI MOMEHTA HHEPLIUU UCIIOIb3YIOT
B BEKTOPHOE MPOU3BEICHNE O CKAISIPHOE IPOU3BEICHNE
0 auddepeHInpyeMOCTh O CMEIIaHHOE MPOU3BEICHHIE

15. lnis BeIauCIeHUs] 00HEMOB MCTIONB3YIOT




Kon
WHIUKaTOpa

I/IH[[I/IKaTOp JOCTHIKCHUS KOMIICTCHIIUN

OueHouHble CpeCTBA

O BEKTOPHOE MPOU3BEICHHUE O CKAJSIPHOE IPOU3BE/ICHHE
0 muddepeHnrpyeMOCTs B CMEIIaHHOE NTPOU3BEICHNE

16. Touka qBUKETCS HA TJIOCKOCTH PAaBHOMEPHO U MpsIMONIMHEHHO. Ee TpaekTopus 3amaercs
ypaBHEHUEM

DAx+By=C 0o Ax>+By?=C o0 Ax>—By?=C w Ax+By3 =0
17. CnyTHUK JBMXKETCS! BOKPYT IUIaHETHI IO 3aMKHYTOU opoute. Ee ypaBHeHue

DAx+By=Cm Ax> +By?=C 0 Ax> —By?=C o Ax+By3>=0
18. Ilpu cTpenbbde u3 opyaust ypaBHEHUE TPACKTOPUH CHapsiaa

oD Ax+By=Co Ax>*+By?*=C o Ax>—By*=C mAx>-By=0

19. Ipu nocrpoennn GyHKIMKA TPUOBUTA B IKOHOMHKE IS JIMHEHHON MOJIENN M3/IepKeK, TpaduroM
(byHKIUY PUOBLTH SIBISETCS:

O runepboi1a O OKPYKHOCTH W IIpsiMasi O napabona

TeopeTuyeckue BONPOCHI AJsl IK3aMeHA
1 cemecTp

1. Maremarnyeckuii naker MATLAB: untepdeiic cpeasl 1 OCHOBHBIE OIIEPALIUH.
2. Ilpenen pynkiuu B Touke. [Ipenen ¢pyukiuu B 6eckoHeuHocTH. OTHOCTOPOHHUE MTPEJIEIbI.




Kon
WHIUKaTOpa

I/IH[[I/IKaTOp JOCTHIKCHUS KOMIICTCHIIUN

OueHouHble CpeCTBA

3. beckoHeuHo maible 1 OeCKOHEYHO OoJbIIMe QYHKINH, CBA3b MeX1y HUMHU. CBoHcTBa
OCCKOHEYHO MaJIbIX (DYHKITH.
Teopemsl 0 npenenax. PackpeiTue HEONPEAEICHHOCTEH.
3amMeyaresnbHble MIPeIeibl.
CpaBHeHHE 0€CKOHEYHO MaJbIX (PYHKIUI. DKBUBAJICHTHBIE OECKOHEYHO Mable (DYHKIUH U
OCHOBHbIE TeOpeMbl 0 HUX. [[prMeHeHne K BBIUNCIEHUIO PEEIIOB.

7. HempepsIBHOCTH ()yHKIIMHU B TOUKe. TOYKH pa3pbiBa U UX Kiaccu(uKaius.

8. OCHOBHBIE TEOPEMBI O HENPEPHIBHBIX (PyHKIHMAX. CBOMCTBA PYHKINI HEMPEPHIBHBIX HA OTPE3KE.

9. IlpousBonHas pyHKIMH, €€ FeOMETPUUECKUN U (PU3MUECKUIT CMBICI.

10. YpaBHEHUs KacaTelbHON U HopMaiu K KpuBoil. JluddepeHunpyemMocTs GyHKIUHU B TOUKE.

11. IIpon3BoaHas CyMMBI, pa3HOCTH, IPOU3BEIEHH, YacTHOrO GyHKUUM. [Ipon3BoaHas CI0XKHOM 1
oOpaTHOU (yHKIUI.

12. lucpdepennimpoBanne HESIBHBIX U MapaMEeTPUUECKH 3aaHHbIX QpyHKUMi. Jlorapupmuueckoe
muddepeHIMpoBaHHE.

13.IIpon3BoHbBIE BBICIIUX MOPSIKOB.

14. lucpdepenuman pynkuuu. 'eomerpuueckuii cMpicn auddepennnana. OCHOBHbIE TEOPEMBI O
g depeHnmanax.

15. [Ipumenenue quddepeHnmana K npuOIMKEHHBIM BEIUHCICHUSIM.

16. OcHOBHBIE TeopeMbl U dhepeHnanbHoro ncuncnenus: Poms, Jlarpanxka u Komm.

17.IIpaBuno Jlonurans.

18. YcioBUst MOHOTOHHOCTH (DyHKIIMH. DKcTpemyMbl pyHKuuid. Heo6xoaumoe 1 1octatouHoe
YCIIOBUS IKCTpEMyMa (yHKIUH.

19. HanOounpliee 1 HauMeHblIee 3HaueHUs! GyHKIIMHN Ha OTPE3Ke.

20. Beimykiocts rpaduka pynkuuu. Touku nepernda. Heo6xoamumoe u 10CcTaTOuHOE yCIOBHS TOUEK
neperuoa.

21. AcuMnTOoTHI rpaduKa GyHKIUH.




Kon
WHIUKaTOpa

I/IH[[I/IKaTOp JOCTHIKCHUS KOMIICTCHIIUN

OueHouHble CpeCTBA

22.
23.
24.
25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

40.
41.

[TepBooOpasnas. HeonpeaeneHHbli HHTErpall U €ro CBOMCTBA. Tabymiia OCHOBHBIX HHTETPAJIOB.
OcHOBHBIE METOJbI UHTETPUPOBAHUS: 3aMEHA [IEPEMEHHON X HHTETPUPOBAHUE 110 YACTSM.
WHTerpupoBaHue palMoOHAIbHBIX ()YHKIHH.

WHTerpupoBaHue TPUrOHOMETPUYECKUX (QYHKIUH.

WuTerpupoBanie HpparioHAIBHBIX (PYHKITHIA.

OrnpeeneHHbI HHTErPaJT KaK MpeIesl HHTErpaabHON CyMMBI, €r0 CBOMCTBA.

®opmyna HetoTona — Jleitonuna. OCHOBHbIE CBOWCTBA ONPEAEIEHHOI0 HHTErpaa.
Bbruncnenue onpeneneHHoro MHTErpaija (3aMeHa MEepeMEHHOM, MHTEIPUPOBAHUE IO YaCTsIM).
WHTerpupoBaHue YETHBIX U HEUETHBIX (QYHKIUI B CHMMETPHUHBIX Mpeaesax.

['eomerpuueckue u GpU3NUECKUE MPUITIOKEHUS ONPEEICHHOI0 HHTErpaa.

Martpuusl. Bugst matpun. /leiicTBus Hag MaTpUIlaMHu.

Onpenenurens. Onpenenenue, CBONCTBA ONPEACIUTEINS.

Hesbipoxxiennas marpuna. OOpatHast MaTpuna. Panr MaTpuisl.

Cucremsl nuHEHBIX ypaBHeHUNH. OcHOBHbIE NOHATUSA. CoBMecTHOCTh CJIAY.

Pemenne HeBBIPOKIEHHBIX TUHENHBIX cucTeM. @opmynsl Kpamepa. MaTtpudHslil METOA.
Pemenne cucreM TMHENHBIX ypaBHEHU MeToI0M [ 'aycca.

CucreMbl TMHENHBIX OJHOPOIHBIX YpaBHEHUI.

Bekropsl. JIunelinple onepanyuu Haj BekTopamu. IIpoekuus BekTopa Ha ock. Moaysb BEKTOpa.
Hanpasisiromuye KOCUHYCHI.

CkansipHOE IPOU3BEJIEHUE BEKTOPOB, €r0 CBOMCTBA. [IpHUiojkeHusT CKaJIpHOrO MPOU3BENEHUS B
reoMeTpuH, (Hpu3MKe.

BekTopHOe mpousBeieHne BEKTOPOB, €ro CBOMCTBA. [IpuiiokeHns BEKTOPHOTO MPOU3BEICHMUS.
CmenraHHOoe MTPOU3BEIEHNE BEKTOPOB, €r0 CBOMCTBA. [IpHiI0KeHNs CMEIIaHHOTO POU3BEICHHUSL.
2 cemecTp

42. YpaBHEHUs NPSAMOU Ha IJIOCKOCTH.




Kon
WHIUKaTOpa

I/IH[[I/IKaTOp JOCTHIKCHUS KOMIICTCHIIUN

OueHouHble CpeCTBA

43. YpaBHEHUs IUIOCKOCTH B IPOCTPAHCTBE.

44. YpaBHEHHUS IPSIMOM B MPOCTPAHCTBE.

45. BzanmHoe PaCIIOJIOKCHUC IIPAMBIX U II0CKOCTEH. Yo MCXKAY HUMH. Paccrosaue ot ToukH a0

46.

47.

48.
49,
50.
51.

52.
53.
54.
55.
56.

57.
58.
59.

60.
61.

IPSIMOM, TUIOCKOCTH. Touka nepecedeHus mpsMoil U MIOCKOCTH.

KpuBble BTOpOro nopsijika: OKpyXHOCTb, JUIMIIC, TUIlepOoia, napadosia, UX FeOMETpUUECKUe
CBOMCTBA U YPABHEHUS

Ob6nacte onpenenenns OHII. Ilpenen, nenpepriBHOCTE. CBOMCTBAa (PYHKINI, HEPEPHIBHBIX B
OrpaHMYEHHON 3aMKHYTOH 00Js1acTy.

YacTHble MPOU3BOIHBIE MIEPBOTO MOPSJIKA, UX TEOMETPHUUECKOE UCTOIKOBAHHE.

YacTHble MPOU3BOIHBIE BHICIIUX HOPSIKOB.

HuddepenurpyeMocTs 1 nmonHbIN auddepentnan GyHKIuu.

[Ipumenenue momHOoro auddepeHnurana K MpUONMKCHHBIM BbIYUCICHHAM. JluddepeHnans
BBICIINX TTOPSIIKOB.

[TpousBoaHas cnoxxHoit pynkuuu. [lonnas npousBogHast.

KacarenbHast 10CKOCTh U HOPMAJIb K MOBEPXHOCTH.

OKcTpeMyM (pyHKIIMU JBYX nepeMeHHbIX. Heo6Xoaumoe 1 10CcTaTOYHOE YCIOBHE IKCTPEMYMa.
Haubonpiiee u HanMeHblliee 3Ha4eHUS (PYHKIUY B 3aMKHYTOW 00JIaCcTH.

JIBOITHOM MHTETpal: OCHOBHBIE OHATHS U onpeeneHus. ['eoMmerpuueckuil 1 GU3NYECKUNA CMBICIT
JIBOMHOTO MHTErpaa.

Brruncnenue 1BOIHOTO HHTErpaia B JEKapTOBBIX KOOpMHATAX.

Brruncnenue 1BOIMHOr0 HHTErpaia B MOJSPHBIX KOOPAUHATAX.

HuddepenumansHple  ypaBHEHMs:  OCHOBHbIE  TOHATHA.  3aJayd, [OPHUBOJALIME K
mubdepeHIMaTbHBIM  YpaBHEHUSIM. Teopema CyIIECTBOBAHUS M €IMHCTBEHHOCTHU PEHICHUS
muddepeHIMaTbHOTO YpaBHEHHUSL.

VYpaBHEeHU C pa3aeNaOIIUMUCS TEPEMEHHBIMHU.

Onnopoausie nuddhepeHnranbHbie ypaBHeHUs | mopsiika.
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62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

73.

74.

75.

76.

JIuneitnple ypaBHeHUsl. Y paBHeHUs bepHyim.

VYpaBHeHue B MONMHBIX AuddepeHIranax.

Juddepenunansuple ypaBHEHUS BBICIIUX MOPSIKOB: OCHOBHbBIE MTOHSATHS.

VYpaBHeHUs, 1OMYyCKAOUMe TOHMKEHUE MOPSAIKA.

Jlunetinpie audQepeHnraIbHbple YpaBHEHUS BBICHIMX MOPSAKOB. JIMHEHHBIE OJHOPOIHBIC
g depeHraIbHbIe ypaBHEHHS 2, N-TO MOPSAKOB.

Wurerpuposanue JIOY ¢ mocrosHHBIME KO3 DHUIITEHTAMU.

Jlunetinbie Heonnopoausie Y. CtpykTypa obmero pemenus JIHIY.

Meroa Bapualvu NpOU3BOJIbHBIX OCTOSHHBIX.

HNurterpupoBanue JIH/Y ¢ nmocrosHHBIMU KO3 (UIIMEHTaAMH U MPABON YacCThIO CIEIUATIBLHOTO
BU/JIA.

Cucrembl nu¢depeHInaNbHBIX ypaBHeHUH. Teopema CylIeCTBOBaHUS M €IMHCTBEHHOCTH
penieHus. MeToaucKIIoUeHN s UIsIpe e HUSIHOPMATIbHBIX CUCTEMAN (P PEpEeHIINaTbHBIXYPABHEHUH.
[Tonsitue psana. Cymma psina, cxonsmuecs psiabl. CBoiicTBa cxoasmmxcs psiaoB. HeoOxoaumpli
MIPU3HAK CXOJUMOCTH PSJIOB C TIOJIOKUTEIbHBIMY YICHAMM.

JlocTatouHble NpU3HAKU CXOIUMOCTH PSJIOB € TIOJIOKUTEIIBHBIMA WICHAMM: IPU3HAK CPABHEHU,
npelenbHbl MpU3HAK CpaBHEHMs, npusHak JlamambGepa, pagukanbHbelii npusHak Korm,
MHTETpasIbHbIN npu3Hak Komm.

3HaKoNepeMeHHble M 3HaKouepedyroumecs psabl. AOCOMIOTHas U YCJIOBHAs CXOAMMOCTb.
HocTtarounoe ycioBue aOcomoTHOM cxoaumoctu. Teopema JlelOuuua. ITpuGnmxenHnoe
BBIUMCJIEHHE CYMMbI 3HaKOUYEPEIYIOLIErocs psijia ¢ TpedyeMoil TOUHOCTBIO.

Omnpenenenue creneHHoro psaa. OOmacTb CXOOUMOCTU CTeneHHoOro psaa. Teopema Aobens.
CBoOIICTBaA CTENEHHBIX PAIOB.

Psan Teitnopa. Paznoxkenue GyHKIMHN B CTETIEHHOM psAJl: TOHATHE, €IMHCTBEHHOCTh Pa3IoKeHus,
YCIIOBHSI PAa3JIOKUMOCTH, Pa3JIOKEHUE C HCIOJb30BAaHUE pA3IOKEHUH B psaag MakiopeHa
OCHOBHBIX JIEMEHTAPHBIX (QYHKIIUH.
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OIIK-1.2

Pemaer npodeccuonansHbie 3a/1a4u ¢
MPUMEHEHHUEM METOJI0B TEOPETHUECKOTO U
9KCIIEPUMEHTAIILHOTO HCCIIEI0BAHUS

TecThl K MPAKTHYECKHM BONPOCAM

1. Hapammennasi cymMmma B T€U€HHUH N JIET MIPU AUCKPETHBIX MPOLIEHTAX OMPEIEsIeTCs o popMmyrie
- mn

S=P (1 + L)
m
I7Ie j - HOMHUHAIbHAS CTaBKa MMPOLICHTOB, M - YUCJIO MEPUOIOB HAYUCIICHHS IPOLICHTOB B roay, P
— UCXOJHAsl CyMMa.
Ha nepBonauyanbuyto cymmy nosira P = 10 ThIc. 7071. HENPEPHIBHO HAYUCIISIOTCS POLIEHTHI C
HOMHUHAJIbHOU CTaBKO# | =7,5% B Teuenue N=10 set. OnpeaeuTh HapameHHyo cymmy. OTBET
BBE/IUTE C TOYHOCTBHIO JIO COTHIX.
OrtBer. HapamenHnas cymma cocTaBUT TBIC. J10]1.
2. lleMeHTHBIN 3aBOJI NPOU3BOIUT X T LIEMEHTA B JieHb. [10 10roBOpy OH 0JIKEH eXeTHEBHO
MOCTaBJIATh CTpoUTENbHON (pupme He MeHee 20 T emeHTa. [Ipon3BoCTBEHHBIE MOIIIHOCTH 3aBO/1A
TaKOBBI, YTO BBIITYCK LIEMEHTA HE MOXKET MpeBbIaTh 90 T IeMeHTa B JIeHb.
OnpenenuTtsb, IpyU KaKOM 00beMe MTPOU3BOICTBA YAETbHBIE 3aTPaThl Oy1yT HAaHOOIBIINMU
(HauMeHbIIUMHM), ecIM (PYHKIMS 3aTpaT UMEET BU:
K = —x3 +98x% + 200x
:

a YACIIBbHBIC 3aTPAaThl COCTaBAT:

K 2
;z—x + 98x + 200

IIpumeuyanue: OTBET BBEAUTE B COOTBETCTBYIOIIHNE KIIETKH.
HauGonbmme 3atpatsl f,, =2601npu BeITycKe TOHH I[EMEHTA;
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Haumensbime 3atpatsl fiq,, =320, IIPHU BBIMTYCKE TOHH I[EMEHTA.
Ilpumepnvie npakmuyueckue 3a0anus 01 IK3IAMeHA:

1. B HexoTOpoM OMOLIEHO3€ KOIMYECTBO OMOMACCHI C TEYEHHEM BPEMEHH 3a/1aeTCsl CIETYIOIIeH
(yHKIMOHATBHOU 3aBUCHUMOCTBIO f(x) OT BpemeHH pa3BuTus x. ONpenenuTh KOJIUYECTBO
OroMacchl BO BpEMAX = Xj.
Ilpumeuanue: B cirydae HELEIOTO OTBETA OKPYTIIUTH JI0 IBYX 3HAKOB ITOCIIE 3aISTOM.
a)

1+ 4x —x*
X+ 3%% + 22+ 0

f(x) = = 0
Otser:-0,5

0)
3x-arcsin2x

f(x) =

3 ,x0=0
COS X — (C0S° X

OTBeT:@

.OTBeT:




Kon
WHIUKaTOpa

I/IH[[I/IKaTOp JOCTHIKCHUS KOMIICTCHIIUN

OueHouHble CpeCTBA

o 4x—x% .
2. JIBrKeHHE MATEPHATBHOM TOUKH 3a]1aHO CIIEAYIONIMMU YPaBHEHUsIMI @) y=¢" * ; ©)

X =ctg2t,
y = In(sin 2t).

OnpenenuTts B KaXJI0M U3 CIEAYIOLUX CIy4aeB CKOPOCTb B MOMEHT BpeMeHu X = 1.
Ilpumeuanue: B cydae HELEJIOr0 OTBETA OKPYIIIUTH JI0 JBYX 3HAKOB MOCJIE 3aISATOM.

OTBeThI:

a) 40,17 |
&) [ 0 |

3. B xBaHTOBOI1 MexaHHKe Ha BOJTHOBBIE (DYHKIIMH MOTYT JIEHCTBOBATh Pa3INYHbIE OTIEPATOPHI, B TOM
YHUCJIE ONepaTOpbl YMHOXKEHHUS Ha KOMIUIEKCHBIEC uncia. X 0003Ha4ar0T MpOCTHIMU KOMILJIEKCHBIMU
yuciIaMH. BeraucnuTe onepaTtop, NOJy4eHHBIA MMOCIEI0BATENbHBIM YMHOKEHHEM Ha yucio 1 — i
MOCJIEI0BATENbHO 28 pas.

OrBer [16384

4. CKOpOCTh JBIKEHHS HEKOTOPOro o0bekTa 3a1ana Gpopmyioi f(x) = —sin3x - cos 5x. Haiitu
o s 3m
PaccTOsHKE, IPOHACHHOE OGBEKTOM MEXKJLy HONOKCHHEM IIPH X = = JIO IIONOKEHUS P X1 = —- .

Hpumeuauue: B CJTydac€ HCUCJIOI0 OTBETA OKPYIIJIUTH 10 ABYX 3HAKOB ITOCJIC 3aIsTOi.

Otger: 0,47
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5. [InmoTHOCTB OTpE3Ka MpsSIMOi [2 Y 20] 3amaercs popmyiaoi y(x) = \/x;cT Brranciuts ero maccy.

6. Cuna F(x) = 4x - arcsin x jgeiicTByeT npu mepeMenieHnn u3 To09ku Xg = 0 B TOouky x; = 1.
Bbrumciuts ee padory.

Ilpumeuanue: B ciiydae HEIEJIOTO OTBETA OKPYTIIUTH J0 JABYX 3HAKOB MOCTIE 3aMsITOM.
OTtBer: (1,57

7. Haiitn Maccy OqHOPOJHOM MJIACTUHKU C €AMHUYHON MJIOTHOCTHIO, OrPAaHUYEHHON JIMHUSMHU:

Ilpumeuanue: B ciiydae HEIEJIIOTO OTBETA OKPYTIUTH J0 ABYX 3HAKOB MOCTE 3aMsITOM.
OTtser: 10,67

8. Ha koopauHatel (X;y; z) MaTepHaabHOM TOYKM HAJIOXKEHBI YCIIOBHS CBSI3H:
x+3y+2z=-7, 3x+2y+5z=6,4x+3y+z=1.
Haiitu ee nmosnoxenue.

Ot1BeT: X :, y= , Z= .
9. OOysnas dabpuka nmpoaaet Tydmau no uene 350 py6. 3a mapy. Mznepxku cocTaBisioT 63 ThIC.
pyo. 3a

100 map Tydens u 75, 60 ThIC. pyd. 32 85 map.
a) Haiitu Touky 6€3yOBITOYHOCTH.

06) Ckonpko map Tydenp ¢adbpuka JODKHA TPOW3BECTH M MPOAATh, YTOOBI MOTYIUTH
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10% nmoxona Ha ACHBIH, BIIOKCHHBIC B (PUKCUPOBAHHBIC 3aTPATHI?

Otger: a) nap o0yBu;  0) HapBI Tydens.

10. [nacTuHKa 3aaHa OrPaHMYMBAIOIIUIMY €€ HepaBeHcTBamMu D:x <y < V1 —x2,x = 0.

. 1 .
[T10THOCTH IUTACTHHKH 3a1aHa Gopmymoi y(x,y) = N Haiiti Maccy MiacTHHKH.
x2+y

Hpumelumue: B ClIydac HCUCJIOI0 OTBECTA OKPYIJIMTH A0 ABYX 3HAKOB I1OCJIC 3aMsTOoM.

Ortsert:(1,18

11. ®upma peanuzyer 4acTh TOBapa Ha BHYTPEHHEM DBIHKE, a JAPYI'YIO0 4acTh MOCTABISET Ha
skcropt. CBsI3b IIEHBI TOBapa (; W €ro KOJWYECTBA Pp, MPOJAHHOTO HA BHYTPCHHEM PBIHKE,
OIIHUCBIBACTCA KpHBOfI CIIpoCa C YpaBHCHUECM:

p1t+q = 500
AHaJIOTHYHO JUIA  OKCIIOpTa KOJIUYCCTBO p, HW II€HA (¢ , TaKXKEC CBA3aHbBI COOTHOIICHHEM

(YpaBHEHHEM KpHUBOH Cripoca)

CyMMapHBbI€ 3aTpaThl JAKOTCS BBIPAKEHUEM

C = 50000 + 20(q; + q5)

CrpammBaeTrcst Kakyro LIEHOBYIO TIOJMTHKY JIOJIKHA TPOBOIUTH (pripMa, 4ToOBI MPpUOBLIH OblIa
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MaKCHMaAJIbHA.

OtBer: onTUManIbHBIC LIEHBI 1JI IPOJAKU HA BHYTPEHHEM PBIHKE (1 = U 110 3KCIIOPTY

q; = 113,33]
MaxkcuMmanbHas mpuobLIh 26866,67 |.

12. Haiitu cTatiyeckue MOMEHTBI OTHOCHTENILHO oceit Ox u OyoqHOpPOJHON (uUrypsl,
OrpaHMYCHHOW CcHUHYcouaoi y = sini{k} u npsmoit OA, mnpoxonsiied yepe3 Hadalo

KOOpJAMHAT U BepliuHy A G, 1) cunycoubl (x = 0).

Hpumelmuue: B CJIydac HCUECJIOI'0 OTBETA OKPYIIIUTh A0 ABYX 3HAKOB I1OCJIC 3ansaTon

OrBer: M, =;My =.

13. ﬂaHa CHUCTCMA TOYCK, KOOPANHATBI KOTOPLIX YKa3aHbI B Ta6J'II/II_[e, YHUCJI0 TOUeK N = 6.

x |-11]0 1 2 3 4
y 0 2 3 135 3 |45

TpeOyeTcst HOCTPONUTH MPSIMYIO C YpaBHEHHEM Y = ax + b Tak, 9TOOBI OHA OTJINYAIACh KaK
MO>KHO MEHBIIIE OT JAHHOW CUCTEMBI TOYEK B CMBICIIE HAUMEHBIINX KBAIPaTOB.

Hpumeltanue: B CJIydac HCUECJIOI0 OTBCTA OKPYIIIUTH A0 ABYX 3HAKOB ITOCJIC 3aMsAToM.
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OtBer: a =| 0,74 || b =| 155 |

14. HaiiTi abCOIOTHYIO MOTPEIIHOCTH ONpeesieHust 00béMa IWIIMHIIPA, €CJIU ero BeicoTa h
auaroHans d u3mepens! ¢ TouHOCTEIO 0,5 MM. TTocie u3mMepeHus ObUIM YCTAaHOBIICHBI CIIETYIOIIHE
pasmepsl umHapa: h=10mm, d=5Mm.

OtBer: Bemmunua 06béMa HIIHHAPA NEKUT B npegenax o1 191 |no[ 201 jmm3.
15. UccnenoBath Ha 9KCTpeMyM QYHKIUIO Z = X —2Xy+4Y°,

16. . Yama B hopme napabosionia BpalleHUs] B HaYaJIbHbI MOMEHT 3aIl0JIHeHa BOJoH. B camoii
HIDKHEH YacTH Yallu UMeeTcs oTBepcTue paauyca 1y = 0,25, yepes KOTopoe BBITEKAaeT BOJa.
N3BecTHO, yTO BhIcOTA Yaln H=4, paguyc BepxHero kpas R=2. 3a kakoil npomMexyTok BpemeHH t u3
Yalu BbITEYET BCs BoJa? Y CKOpeHue CBOOOAHOTO MajieHNs NpUHATh paBHbIM g = 9,81,

Hpumeuanue: B CJIydac€ HCUCJIOI0 OTBETA OKPYIJIUTH 10 ABYX 3HAKOB IMOCJIC 3aIsTO.

Otser: t= .

OIIK-2: Cnoco0eH NOHUMATD MNPUHIMIIBI paﬁoTl)I COBPEMEHHBIX l/lH(l)OpMaIII/IOHHbIX TEeXHOJIOIuil 1 NMPpOrpaMMHBIX CPEACTB, B TOM YHUCJI€ OTCYECCTBEHHOI'O

NMPOU3BO/JICTBA, U MCITOJIB30BATH UX IIPH PECHICHUA 3aa1 npo@eccnonanbﬂoﬁ JACATCJIBbHOCTH.

OIlK-2.1

[IpumeHsieT coBpeMEeHHbIE
MH(OpPMaLIMOHHBIE TEXHOJIOTUN U
IIPOrpaMMHBIE CPEJCTBA, B TOM YHCIIE
OTEYECTBEHHOI'O IIPOU3BOJICTBA, IS
peleHus 3a1a4 npopeccuoHaIbHON

Ilpumepnvienpuknaonsiezadoauu u 3a0anus

3aganue 1. 3akoHBl cHpoca M TNPEAJIOKEHHS Ha HEKOTOPBIM TOBAap OINpPEAEISAIOTCS
YPaBHEHUSMH
p=-2x+12, p=x+3.
a) Haiitu TOuKy pbIHOYHOT'O PaBHOBECHS.
6) HaiiT Touky paBHOBecHs IOCJIE€ BBEIEHHsS HAJIOTa, PaBHOTO 3 Ha €JUHMILY IPOAYKIHMH.
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JACATCIIbHOCTH.

Haiftu yBenuueHue LIEHBI W yMEHBIICHUS PAaBHOBECHOro oObema mpojax. Haiftu moxon
rocyJapcTBa IO0CJ€ BBEJCHUS STOr0 Hajora.
B) Kakas cyOcuaus npuBeieT K yBeIUUEHUIO 00beMa MPoJjaxK Ha 2 eJMHUILIBI?
r) BeoguTcs nponopiuonansHbiid Hanor, paBHbld 20% . HaiiTu HOBYIO TOUKY paBHOBECHS U
JI0XO0J1 IPABUTEIILCTBA.

Ilpumeuanue: B citydae HELEJIIOTO OTBETA OKPYIJIUTH /10 ABYX 3HAKOB IOCJE 3aMsITON

OTBeT:a) TOUKAa PHIHOYHOTO PABHOBECHS M(;@); 0) Touka paBHOBeCHs M’(;); B) cyOcuaus S

= @; I) HOBas TOYKH PaBHOBECHS M”(;), JIOXOJI TIPABUTENBCTBA Ry, =.

3amanme 2. 3a1aH 3aKOH JBM)KEHUS MaTepHaIbHOH Toukn y = sin?(x + e* +1). Haiitu
CKOPOCTh M YCKOPEHHUE 3TOW TOUYKHU B HAYAJIbHBIA MOMEHT BpemeHu ty = 0.

Orser: v(0) =0;a(0) =0].

3ananue 3.MebGenbHast (abpuka nNponaéT KaKAbI M3rOTOBIEHHBIH KYXOHHBIA TapHUTYp 110
64 Teic. py0. IlpuosTomM wu3mepx KU cocTaBisAOT 635 ThIC. pPyO. 3a 8 KYXOHHBIX
rapautypoB ¥ 750 Teic. pyO. 3a 13 KyXOHHBIX rapHUTypoB. HaiiTu Touky 0€3yOBITOUHOCTH,
ecii (pyHKIUS U3/1epKeK JIMHEHHas!.

Otsert: KyXOHHHXFapHI/ITypOB

3ananue 4. Beruncaure KOIMYECTBO AIEKTPUIECTBA, POTEKIIErO 110 TPOBOJHUKY 3a IPOMEKYTOK
3+t

Bpemenn [0; 1], ecnu cuna Toka 3agaercs popmymnoit I(t) = (1142)"

Hpumeuauue: B ClTydac€ HCUCJIOI0 OTBETA OKPYIIJIUTH 10 ABYX 3HAKOB ITOCJIC 3aIsTOM.

OTBeT:.
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3ananme 5. [lpennpusitiue BoIyCKaeT NPOAYKIUIO TpeX BUAOB: P4, P3, P3 1 HUCHOJIB3YET ChIPhE
JIBYX TUIIOB:S1 U S5. HopMbI pacxoja ceIpbsi XapaKTepU3yIOTCSI MATPULICH:

2 3
A= |5 2
1 4

TJIe KKIbIA oneMent  @;; (1=1,2,3;j=1,2) 1noKasbIBaeT, CKOJIbKO EMHUIL ChIPbS j-TO TUIIA
pacxoayeTcsi Ha MIPOU3BOJICTBO SIUHUIILI TPOAYKIMH i-T0 BUJA. [l1aH BITyCKa MPOAYKIIUA 33]1aH
MaTputei-ctpokoit € = (100 50 130), cToMMOCTh €IMHUIIBI KXKIOTO TUIIA CHIPBS (JIEH. €11.) -
MaTpPHIIEH CTOJIOIIOM:
B = (3 O)
50

OnpeaenuTb CTOUMOCTD CHIPBSI.
OTtBer: 70900 |neH. en.

3aganue 6. B npon3BoacTBE UCIIONB3YIOTCS TPU BUJA CBIPbSl X, Y, Z . JlJi1 U3TOTOBJICHUS €IUHULIBI
MIPOYKLIMH UCIIOIB3YIOTCS TPU ACTANIH, Ul KaXA0W U3 KOTOPBIX Hajaraercs ycloBHE Ha
WCIIOJIb30BAHNE KaXKJI0I'0 U3 BUJOB CHIPBSI:

x+3y—2z=5, 2x +5y —4z =38, 4x + 11y — 9z = 17.

Kakoe konmmaecTBO ChIphs KaXA0T0 U3 BUOB UCIIOJIb3yeTCs?

cz=1 ]

Oteer: x=|1 [y 2

2
o o X,
3aganue 7. Haiitu HampaBiieHue HauOOJbIIEH CKOPOCTH U3MEHEHUs ckajsipHoro nosust U = Z% B
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toukax M,(3;2;—-2) u M,(2;—-1;1).

Ilpumeuanue: B citydae HELEIOTO OTBETA OKPYIIIUTH JI0 IBYX 3HAKOB ITOCIIE 3aISTOM.

-1,5

2,25 ), gradUly,=(_1 |[-4

Oteer: gradU|y, =(| -05 | : 16 ).

3ananue 8. HeGonbmas hupma npou3BOIuT JBa BUaa ToBapoBGq U Gou npoaet ux 1o nene 1000 u
800 coorBerctBenHo. Mynkims 3arpar (usnepxkek) umeer Bua: 2Q% +2Q,Q; + Q%, rneQq u
Q,0003Ha49ar0T 00BEMBI BBITTYCKa COOTBETCTBEHHO TOBAapOBG1 U Gy.

Tpebyercs HaiiTu Takue 3HaYeHUS Q11 @, IPU KOTOPBIX MPHOBLIB, MoTydyaemas Gupmoii,
MaKCHUMaJbHa.

Otser:Q; =[100 |,Q, =/ 300 |.

3apanme 9. Haiitn Maccy MI0oCKO# MJIACTUHKHM, OTPAaHUYEHHON KpuBbiMH X = 1, x = 4,y = X,y =
x%, ecnut ee IIOTHOCTH B TOYUKE paBHa CyMMeE KOOPJIMHAT 3TOM TOUYKH.

Hpumelumue: B CJIydac€ HCUCJIOI0 OTBETA OKPYIJIUTH 10 ABYX 3HAKOB IMOCJIC 3ansAToi

OTBeT:.

3aganmue 10. [y pemeHus 3aauu cAenaiTe CXeMaTHIeCKUN YePTEX U TTOTYInTe () YHKITHOHAITBHYIO
3aBHCUMOCTb 110 YKa3aHUIO K 3aaa4e. HaiinuTte obnacte onpenenenus 3Toi GyHKIMH MO CMBICITY
3ajauu. Beruncnure 3HaueHUs 3ToNW GYHKIMHU IPU TPEX Pa3IMUHBIX 3HAYCHUSIX apryMeHTa.
Hccnenyiite pyHKIMIO HA HanOOJIbIIEe ¥ HAaMMEHbIIee 3HaueHus. OTBEThTE Ha BOIPOC 331auu.

«CeueHne TOHHeNA uMeeT (GopMy IPSIMOYTOJIbHUKA, 3aBEPIICHHOr0 1oyykpyrom. [lepumerp
ceuenus 18 m. I[Ipu kakoM paguyce moyykpyra 1miomajb ceueHus: OyaeT HauboIbIen?»

OGo3HaubTe pajMyc MOIYKpyra yepe3 | 1 BBIPA3uTe IUIOMALb © CeUeHHUs Kak Kuuio ot I
panny YKpPY P P yH




Kon
WHIUKaTOpa

I/IH[[I/IKaTOp JOCTHIKCHUS KOMIICTCHIIUN

OueHouHble CpeCTBA

S = S(r).

3aganue 11. Ha kakoif BEICOTE I' HaJl IIEHTPOM KPYTJIOro CTOJA paauyca a ClIeyeT IOMECTUTh JIaMITy,
9YTOOBI OCBEIICHHOCTh Kpasi CTOJIa ObliIa HAUOOJIbIICH?

3aganue 12. M3nep>kku nepeBO3KU ABYMs TPAHCIIOPTHBIMH CPEACTBAMHU BBIPAXKAIOTCS QYHKIUIMU

y =20x+100 u y =25x+70, rae X —3TO AAIBHOCTh NEPEBO3KH B COTHIX KHJIIOMETPOB, a Y
—TpaHCHOPTHBIE PACXO/IBI B IEHEXKHBIX equHHIax. OnpeaenuTs, HaunHas C KAKOTO PACCTOSHUS
0oJiee 5KOHOMUYHBIM CTAHOBUTCS TEPBOE TPAHCIIOPTHOE CPEICTBO.

OrtBert: IIpu paccrossHuu OosbleM, YeM KHJIOMCTpOB.







6) Mopadok nposedeHusA npomexcymoyvHoli ammecmauyuu, NoKazamenu u Kpumepuu OUeHUBAHUSA:

MpomeskyTouHana atrectauma no aucumunamHe «fMpuKknagHaa matemaTuKka» BKAOYaeT
TEeopeTUYecKne BONpOChl, NO3BOJIAIOLLNE OLLEHWUTb YPOBEHb YCBOEHWA 0OYUYAOLLMMNUCA 3HAHWUIA, U
npakTU4Yeckue 3a4aHus, BbisiBAAOWME cTeneHb CGOPMUPOBAHHOCTU YMEHWUI U BNAAEHWIA, NPOBOAMUTCA B
dopme ak3ameHa (1 n 2 cemecTpbl).

dK3aMeH Mo AaHHOM AUCLUNANHE NPOBOAMUTCA B YCTHOM GOpPME MO 3K3aMeHALMOHHbIM
6uneTam, Kaxablil N3 KOTOPbIX BKAKOYAET 2 TEOPETUHYECKUX BONPOCA M OA4HO NPAKTUYECKOe 3aaHue.

lNMokasaTenu n KpUTepumn ouEeHNBAHUA dIK3amMeHa:

— Ha OLEHKY «OT/AIMYHOY (5 BannoB) — 0byYaroOLMINCS 4E@MOHCTPUPYET BbICOKUIN YPOBEHb
chOPMMPOBAHHOCTM KOMMETEHUMI, BCECTOPOHHEE, CUCTEMATMYECKOoe U ryboKoe 3HaHWe yyebHoro
mMmaTepunana, cBobo4HO BbIMOIHAET NPAKTUYECKME 3a4aHUsA, CBOHOAHO ONepupyeT 3HaHMAMM,
YMEHUAMM, MPUMEHSAET UX B CUTYaLMAX NMOBbILEHHOM C/IOXKHOCTH.

— Ha OLEHKY «xopowo» (4 6anna) — obyyatowmiica 4EMOHCTPUPYET CPEAHWNI YPOBEHD
CchOPMMPOBAHHOCTM KOMMETEHLMI: OCHOBHbIE 3HAHWA, YMEHMA OCBOEHbI, HO AOMNYyCKaloTCA
He3HauuTeibHble OWNBKKN, HETOYHOCTM, 3aTPYAHEHUA NPU aHAIMTUYECKUX OnepaLmaAx, nepeHoce
3HaHWI U YMEHWI Ha HOBble, HECTAHAAPTHbIE CUTYaLLUMN.

— Ha OLEHKY «yA0BAETBOPUTENIbHOY (3 6anna) — obydatoWmiics 4EMOHCTPUPYET NOPOroBbIi YPOBEHb
CcHOPMMPOBAHHOCTM KOMMETEHUMI: B XO4E KOHTPO/IbHbIX MEPOMNPUATUIA LOMYCKAOTCA OWNOKMK,
NPOSABAAETCA OTCYTCTBUE OTAE/bHbIX 3HAHUI, YMEHWNI, HABbIKOB, 06YYalOLLMIACA UCNbITbIBAET
3HauMTe/IbHblE 3aTPYAHEHMUA NPU ONEPUPOBAHUM 3HAHUAMM YU YMEHUAMM NPU UX NEPEHOCE Ha HOBble
cUTyaumm.

— Ha OLUEHKY KHeyA0B/eTBOPUTENIbHOY (2 6anna) — obyyatowminca 4emoHCTPUpPYeT 3HaHMA He Bonee
20% TeopeTUYeCKOro maTepumana, 4ONYCKaeT CYLECTBEHHbIE OWNOKN, HE MOXKET NoKasaTb
WMHTEeNNEeKTYaNbHble HaBblKM pelLleHMsA NPOCTbIX 3a/ay.

— Ha OLEHKY «Heya0BneTBoOpUTeNbHO» (1 6ann) — obyyalowminca He MOXKET NOKa3aTb 3HAHMA Ha YPOBHeE
BOCNpOM3BeAeHUA 1 06BACHEHNA MHPOPMALMK, HE MOXKET NMOKa3aTb MHTENNEKTYa IbHbIE HABbIKK
pelueHua NPOCTbIX 3a4au.



