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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peasnszaruu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoil MaTeMaTuku U HHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanmsaiuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamaHoi MaTeMaTuku U HUHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u oxodpena s peanm3anuu B 2025 - 2026
y4eOHOM roy Ha 3acemanuu kadeapel [IpUKITIaaHON MaTeMAaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanun B 2026 - 2027
y4eOHOM roy Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henssmu nucturuimael "[lpukinaaHas MmaTeMaTuka' SBISIOTCS: 0O3HAKOMJIEHUE CTYJIEHTOB
C OCHOBHBIMU IMOHATUAMH U METOJAAMHU MAaT€MAaTHUKH, CO3/IaHUE TEOPETUUECKON U MPAKTHUUECKOU
0a3bl MOATOTOBKY 0aKaJlaBpOB K JCSTEIBHOCTH, CBSI3aHHOW C MMPOCKTUPOBAHUEM, Pa3pabOTKON U
MIPUMEHEHUEM AJIIEKTPOHHOM anmapaTypsl LS obecrieueHust 0e30IMacHOCTH
ABTOMAaTHU3UPOBAHHBIX CHCTEM; OBJIAJICHUE HEOOXOAMMBIM M JOCTATOYHBIM YPOBHEM
OOIIEKYIBTYPHBIX U MPO(eCcCHOHANBHBIX KOMIIETCHIIUN B COOTBETCTBHH ¢ TpeboBanusmMu OI'OC
BO 1o nanpasnenuto 09.03.03 "IIpuxnannas napopmatuka".

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Hucnummuaa [TpukiragHas MaTemMaTuka BXOJUT B 0053aTeIbyl0 YacTh y4EOHOTO IJIaHa
00pa3oBaTesbHOI TPOrPaMMBI.

Jnst  w3ydeHuss  IUCHMIUIMHBI ~ HEOOXOoauMbl  3HaHUS  (YMEHHWs,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUILINH/ TPAKTUK:

Jlist ycremHoro ycBOGHHUS JIaHHOW JTUCHUIUIMHBI HEOOXOJIMMO, YTOOBI OO0ydaeMbli
BIaJe] 3HAHWSIMHM, YMEHUSMU M HaBbIKaMH, C(HOPMUPOBAHHBIMH B TIPOIECCE H3YYCHUS
MAaTEeMaTUKH B CPEIHEN LIKOJIE.

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYEeHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI 17151 U3YUCHUS] JUCIUILTIH/TPAKTHK:

MaremaTnyeckoe MOJEIUPOBAHUE

Konuenunu coBpeMeHHOTro €CTeCTBO3HAHUS

UucrneHHble METO b

MaremaTnueckas JIOTuKa 1 JUCKPETHAsE MaTeMaTHUKA

HNudopmartuka

NudopmaninoHHbIe CUCTEMBI M TEXHOJIOTHH

[IporpammupoBanue

WNHTepHeT TeXHOIOTN

MeTo10/10TH M MHCTPYMEHTAJIBHBIE CPEICTBA MOJEIUPOBAHUS OM3HEC-TIPOLIECCOB U
JTAHHBIX

DKOHOMHKA

OCHOBBI HCKYCCTBEHHOTO UHTEIIICKTA

Teopust BEpOSITHOCTEN U MaTEMAaTUYECKast CTATUCTUKA

®uHaHCOBas MaTEMaTUKA

3 KomnereHuunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yabTAThl 00yUeHu sl

B pesynbrate ocBoeHuss aucuuiimHbl (Monynsi) «[IpukmamHas MaTemaTHKa
oOydJaronuiics 10mKeH 00J1a1aTh CICYIOIIMMU KOMIIETECHITUSIMH:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

OIIK-1 Cnocoben MNPpUMCHATb C€CTCCTBCHHOHAYYHLIC U OGIJ.IGI/IH)KCHepHBIe 3HaHHA, MCTOJbI
MAaTEMAaTUYCCKOro aHajin3a W MOACIUPOBaAHUA, TCOPETUUCCKOrO M OKCIICPHMCEHTAJIBHOI'O
HNCCICIO0BAHUS B HDOd)CCCHOHaHBHOﬁ JACATCIIbHOCTH

OIIK-1.1 Pemraer cranmapTHele TOpoQecCHOHATbHBIE 33aJaud C IPUMEHEHHEM
€CTEeCTBEHHOHAyYHBIX M OOIIEMH)KEHEPHbIX  3HaHWM,  METOJIOB
MaTEMaTHYECKOI0 aHAJIN3a U MOJIETIMPOBAHUS

OIIK-1.2 Pemaer mpodeccroHanbHble  33a7aud ¢ IPUMEHEHHEM  METOJIOB
TEOPETUYECKOI0 U SKCIIEPUMEHTAIBHOIO UCCIICAOBAHMSI

OIIK-2 CriocobeH moHUMAaTh MPUHLIUIIBI pa00Thl COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTHIMA
Y IPOTPAaMMHBIX CPE/ICTB, B TOM YHCJIE OTEYECTBEHHOTO ITPOU3BOICTBA, U




WCIIOJIH30BATh MX IPH PEIICHHUs 33,124 MPoheCcCHOHATHHOU ACSTEIHHOCTH,

OIlK-2.1

[Tpumensier coBpeMeHHbIE HHPOPMALMOHHBIE TEXHOJIOTUH U MPOTPaMMHbBIE
Cpe/CTBa, B TOM YHCIIE OTCYECTBCHHOTO MPOU3BOCTBA, /IS PEIICHHUS 3a1au
po(hECCUOHAILHON NEATENLHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHull 324 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padorta — 183,1 akax. yacos:
—ayaurtopHas — 175 akaj. 4acos;

— BHeaynuTopHas — 8,1 aka. yacos;
— caMocTosTeNbHas pabota — 69,5 aka. yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— MOJrOTOBKA K Kk3ameny — /1,4 akan. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast s
o | xouTaxTHas pabora E 3 ®dopma TeKyILero
E o X Bu KOHTPOJISt
Paznen/ tema 3 (B axaz. Hacax) = A . p Kon
S 3 ©| camocTosTEIbHOM YCIIEBa€MOCTH U
JUCLIATUINHBI 5 £ < . KOMIIETEHIIUU
@) g & paboTsl TIPOMEKYTOYHOH
Tex. nab. | mpakr. 29 aTTeCTalluu
3aH. 3aH. |Q &
1. Brenenne B
MaTeMaTHYECKUH aHaIN3
- KOHCYJIbTAIlUU IO
emexno M3 Nel
1.1 Tlouste ¢yHKIMH - TIOJITOTOBKA K p - VIO Zf{aﬂ ’
OIHOU MIEPEMEHHOII. MPAKTUYECKUM YAMTOP
. KOHTpOJIbHAs paboTa
Marematnueckuif  makeT 2 2 3aHIATHSM, (AKP) Nel «ITpesien i OIlK-1.1,
MathCAD KakK - BBITIOJIHEHHE Herei)LIBH (I)’ S OIlK-1.2
HHCTPYMEHT CILEHUs N3 Nel «Ilpenen
Py p A pea - 3ammra U3 Ne 1.
MaTeMaTHYEeCKHX 3a/1au. Y HENPEPHIBHOCTH) "
IIpenen u
HETpPEPLIBHOCTD"
- KOHCYJIbTAIlUU TI0
1.2 IIpenen emeHuo M3 Nel
ez - IOJITOTOBKA K P A ’
MI0CJIEZI0BATEIbHOCTH. - ayIUTOpHAas
TIpenen u HempephIBHOCTH TIPAKTHACCKHM KOHTpPOJIbHAs paboTa
P .1 3aHATHSIM, OIIK-1.1,
(dhyHKIUU OJTHOM 6 8/51 4 (AKP) Nel «Ilpenen u
. - BBITIOJTHEHUE OIlK-1.2
MEpEMEHHOI (DOI). HETPEPBIBHOCTHY
N3 Nel «IIpenen
Brruncnenne npenenos B L HEIPEDBIBHOCTE, |~ SALUTA N3 Ne 1.
makete MathCAD pep "Ipenen u
HETPEepPHIBHOCTH"
- ayIUTOpHAas
1.3 JIuddepenimaipaoe - IOJITOTOBKA K | KOHTpoJIbHast paboTta
UCUHUCIICHHE OOIL MPaKTUYECKUM (AKP) Ne2
JudbdepenuupoBanne  u 3aHATUSM, «IIpousBogHasn», OIIK-1.1,
MMOCTPOCHUE rpauKoB 6 10/51 | 4 - BBITIOJTHEHHE - KOHCYJIbTAINH 110 OIlK-1.2,
(hyHKUMH OHOH N3 Ne2 pemernto MJ13 Ne2, OIlK-2.1
MEPeMEHHOM B  TaKeTe «I[IpousBonHas u | - 3amura UJI3 Ne 2.
MathCAD e npumenenne» | «IIpomsBomHas u e€
NPUMEHEHHUE)
Wroro no paspeny 14 20/10M1| 8

2. HHrerpaibHOE HCYUCICHHUE
(hyHKLIMY OJIHOH NepeMEHHO




2.1 TIlepooOpasHas ¥
R . - IOATOTOBKA K
HeonpeaeIEHHbIH
MPAKTHICCKUM
UHTErpall. OcHOBHBIE
3aHATHUSM,
METOJbl WHTETPUPOBAHUSI. - KOHCYJIbTAIIUHU IO OIlK-1.1,
6 10/41 | 4 - BBITIOJTHEHUE
Brruucnenue VT3 Ne3 pewmennto 13 Ne3 OIlK-1.2
HEOIIPENETIEHHBIX -
«HeomnpeneneHHb!
UHTETPAJIIOB B  IIaKeTe i mTerpanm
MathCAD. 1
2.2 OmnpeneneHHbIH - ayJJUTOpHAast
WHTETpal. Dopmyna KOHTpOJIbHAs paboTa
Hetorona-JleitGHuna. (AKP) Ne3
. - MOJITOTOBKA K R .
3aMeHa IEepeMeHHOW H «OnpenenéHHpIi OIIK-1.1,
6 851 | 2,2 MPaKTUICCKUM
WHTETPUPOBAHHE 1o HHTETpa», OIIK-1.2
3aHSITHUSIM,
YacCTsM. Brruucnenue - 3amura U3 Ne 3
OIpeNeNEHHBIX «HeonpeneneHHsIit
UHTETPAIIOB B IIaKeTe WHTETPa»
HWroro mo pasneny 12 18/91 | 6,2
3. JluneitHas ¥ BeKTOpHas
anreOpa
3.1 Jluneiinas anreOpa:
Marpumpl u qeldcTBUs Haj
HUMH. Onpepenurenu
- MOJITOTOBKA K
MaTpHll, paHl MaTpPHIIBL,
MPAKTHIECKIM - IOATOTOBKA K
oOparHas MaTpuIa.
3aHATHSM, MPaKTUYECKUM
Mertonpl pemieHuss cuctemMm
MHCHHBIX 6 10/51 - BBITIOJIHEHHE 3aHATHSM, OIlK-1.1,
N3 Ned - BeimosiHenue MJ13 OIlK-1.2
anreOpanvaecKux . .
o «JIuneitnas n Ned «JIunetinas n
ypaBHeHuil. KoMruiekcHbie
BEKTOpHast BEKTOPHAas aJireopay
qHcia. Ormepanmu C
anreOpa»
MATpullaM# H  pemenme| ,
CHCTEM JINHEWHBIX
ypaBHEHHIl B B IaKeTe
- OATOTOBKA K
A - 3amuta 13 No4
3.2 BekropHas anrebpa: MPaKTUIECKUM .
N N «JInneitHas u
JMHEWHBIE W HeIWHeHHbIe 3aHATHUSM,
omnepanuu HaJl BEKTOpaMHU - BBITIOJTHCHUE BexTopHad anreGpar OIK-1.1,
p N . 4 6/41 - ayIUTOpHAas OIIK-1.2,
U UX CBoOWcTBa. [lelicTBus W13 Ne4
N KOHTpOJIbHAs paboTa OIlK-2.1
C BEKTOpaMH B IIaKeTe «JluHelHas n
(AKP) Ne4
MathCAD. BEKTOpHAs N
«JIluneiinas anrebpay,
anrebpar,
Hroro no pazaeny 10 16/91
4. Dx3aMeH
OIIK-1.1
4.1 Dx3ameH 1 '
OIIK-1.2
Uroro no pazneny
Wroro 3a cemectp 36 54/28U1 1| 14,2 9K3aMeH
5. AHanuTnyeckas reoMeTpus
51 AHanutuueckas - IOATOTOBKA K
TEOMETpHsI Ha IUIOCKOCTH. MPAKTHIECKUM
IToctpoenue KPHBBIX 3aHATUAM, - KOHCVIIETALIH 110 OIIK-1.1,
BTOPOTO MopsiIKa B 4 6/41 8 - BBITIOJTHEHHE GHJCH}I;IO HE[?) NoS OIIK-1.2,
JIEKapTOBBIX KOOpAWHATAaX. N3 Ne5 P - OIlK-2.1
IToctpoenne  KBIT B «AHamuTHYecKast
makete MathCAD TEOMETPHS.»
5.2 Amnanutnueckas| 2
- TIOJITOTOBKA K - 3amuTa I3 Ne 5
reoMeTpHs B
HpOCTpaHCTBE MPaKTUICCKUM «AHanuTHyecKas
P ’ 3aHITHIM, TEOMETPHS.» OIIK-1.1,
[Toctpoenne
HOBEDXHOCTCIL BTODOLO 4 6/41 8 - BBINIOJTHEHUE - ayJUTOpHAs OIIK-1.2,
o ;{pKa (TTBIT) p s N3 Ne5 KOHTpPOJIbHAs paboTa OIlK-2.1
PN «Ananmutnueckas | (AKP) NeS «Kpusbie

JIEKapTOBBIX KOOpJIUHATAX.
Iloctpoenne  TIBII B

TeoOMCTpHs.»

BTOPOTO MOpSAKa»,




Uroro no pazaeny 8 | | 12/8U1 | 16 |
6. OYHKIMH ~ HECKOJIBKUX
HepEeMEHHBIX
6.1 dyHKIUK HECKOIBKHX
MIEPEMEHHBIX: obiacTh
ompe
PCAICCHITA, 1penei, - IIOATOTOBKA K
HenpepbIBHOCTh. YacTHbIE
N MPaKTUIECKUM
NPOU3BOJHBIE W TIOJHBINA S - KOHCYITBTAIHH 110 OIIK-1.1,
i hepeHIma. 6 6/31 8 ’ Y OIIK-1.2,
TMpowssoHas o - BBIIIOJIHEHHE pemenuto UJI3 Ne6 OINK-2.1
P W13 Ne6 «DHIT u '
HAIpaBJICHUIO U TPaJUCHT. s
e€ MPUIIOKESHUS
HuddepenuupoBanne u
MOCTPOEHUE rpagukos
@OHII 8 makere MathCAD
6.2 YacrHble - ayIMTOpHAas
MIPOM3BO/IHbIE u - IOJITOTOBKA K | KOHTpoJIbHast paboTta
muddepeHInaibl  BBICITNX mpakTraeckuM | (AKP) Ne6 «HacTapie OINK-1.1
MOPSIIIKOB. KCTPEMYMBI HATHUSAM MIPOU3BOHBIE U UX o
OPAZIKOB.  IKCTpEMyME! 2 631 | 8 3a ’ POH3BOHBIC OINK-1.2,
OHIIL. YcaoBHbIIT - BBITIOJTHEHHE TIPUMEHEHUEY, OIK-2.1
skcTpemyM. Haxosknenue N3 Ne6 «OHITu | - 3amura M3 Neb '
skctpemymoB  OHII B €€ TIPUITOKESHISD) «®DHIT u eé
nakere MathCAD MPUI0KEHUSD)
Hroro no pazaeny 8 12/61 | 16
7. WuterpanbHOE HCUUCICHUE
dhyHKIMH HECKOJBKUX
nepeMeHHbIx (DHIT)
7.1 JIBoiiHOW WHTErpan u
€ro OCHOBHBIE CBOICTBa.
Caenenue JIBOMHOTO - IOATOTOBKA K
MHTETpana K MOBTOPHOMY MPAKTHIECKIM
WHTErpay. 3ameHa 3aHATHSM, - KOHCYJIbTAIlUU TI0
OIIK-1.1,
MepEeMEeHHBIX, Iepexo] B - BBITIOJTHEHUE pemrenuto UJI3 Ne7
N 4 8/61 6 s OIIK-1.2,
JBOTHOM  HHTerpaie K N3 Ne7 (AKP) N7 «JlBoitHbIe OMK-2.1
MOJIIPHBIM ~ KOOpPJIMHATAM. «/IBoitHbIC WHTETPaIbD» '
Kpusonuneiinsiii HHTETPAJIbl U UX
MHTETpal 1 THIIA. TIPUIIOKE-HUS
Beluncienne ABYKpaTHBIX
WHTETPAIIOB B  IIaKeTe
HWroro no pazneny 4 8/611 6
8. OOBIKHOBEHHBIC
muddepeHInaIbHbIC
ypasHenus (OY)
8.1 OOBIKHOBEHHBIE
uddepeHnnaNbHbIE " MOATOTOBKA K - ayIUTOpHAas
v ABHEHUS TIEPBOTO MPARTHACCKUM 1 rponbHas paGora
ir(,) sKa. Tursl u Mﬁf,TO bI SAHATILIM, Ij()AKP) Nf8 OIK-1.1,
pAIKa. & 4 6/31 6 - BBITIOJTHEHHE - OIIK-1.2,
pemennss 1Y  mepBoro VT3 Neg «Inddepennmansabie OIK-2.1
nopsiaka. Pemenne Y - YpaBHEHHUs IEPBOTO '
«Iuddepennuans
MIEPBOTO TIOPSIIKA B ITAKETe HLIE VDABHEHIS TTOPSIIKA»
MathCAD. yp
8.2 OOBIKHOBEHHBIE
muddepeHraibHbIe
ypaBHEHHS BBICIIIUX
MOPSAKOB. Turmsr u
- OATOTOBKA K
meTtoabl  cBeaeHus Y
BBICIIUX NOPSIKOB K Y MPAKTIICCKIM
EDBOTO TopsIKa 3aHITHSIM, - 3amuta 13 Ne§ OIIK-1.1,
PBO! P ' 6 6/21 6 - BeinoniHeHue  [«duddepennuansusie| OIIK-1.2,
JInneiinsie
N3 Ne8 YpaBHEHHUS OIlK-2.1
muddepeHraibHbIe
«Iuddepennuans
ypaBHEHHsI N-TO TMOPSIIKA.
HBIC YPaBHEHUS»
Pemienue
JuddepeHIuanbHbIX
YpaBHEHHUI BBICIIINX
MOPSIIKOB B MaKeTe
HWroro no pazneny 10 12/51 | 12




9. Paner

9.1 YucoBble

- IIOAT'OTOBKA K

MIOCJIeIOBATEIbHOCTH u MPAKTHIECKIM
psansl.  CXOOMMOCTH | 3aHSITHUSIM, - ayJIUTOpHAs
cymma pspa. IlpusHaku 2 4o | 53 - BBIIIOJIHEHHE | KOHTposbHas pabora | OIIK-1.1,
CXOIUMOCTH YHCIIOBBIX ' N3 Ne9 (AKP) Ne9 OIIK-1.2
psanoB. Beraucnenune cymm «Hwucnossie u «HwucnoBsie psIbD
YHCIIOBBIX PSAJOB B MaKeTe (GYHKIIMOHAITBHBIC
MathCAD. PSLITBD)
9.2 CreneHHble psmsl © - MOJITOTOBKA K
MHTEPBal CXOJMMOCTH. MPAKTHIECKIM
Psaner Teitnopa 3aHATHSIM, - 3amuta 13 Ne9
(Maxknopena). Paznoxenue 5 31U - BBITIOJIHEHHE «Yucnossie u OIlK-1.1,
(GyHKIMH B CTENEHHbIE N3 Ne9 (GyHKIMOHAIIbHBIE OIIK-1.2
PSIBL. Pa3znoxxenue «Yucnossie U PSLIBD)
¢ysakuuit B psagel Teitnopa (yHKIHOHAIBHBIC
B makere MathCAD pAABDY
Hroro no pazneny 4 7/31 | 5,3
10. DOx3amen
OIIK-1.1,
10.1 Dk3amen OIK-1.2
Hroro no pazneny
Hroro 3a cemectp 34 51/28U1 | 55,3 DK3aMeH
Hroro no aucnumnnuae 70 105/56 69,5 SK3aMeH

)44




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpapunuonHsle oOpa3oBaTenbHble TeXHOJIOrMU. OpraHuszanus 00pa30BaTEIBLHOTO
mpouecca, IpeanojaraeT MNpsSMYK TPaHCISALMIO 3HAHUW OT IpenojaBaTeliss K CTYAEHTY
(MperMyILIECTBEHHO HA OCHOBE OOBACHUTEIbHO-WUIIOCTPATUBHBIX METOJOB OOYy4YEeHHS).
YyeOHast NeATETBbHOCTh CTYJEHTa HOCUT B TaKUX YCJIOBHUSAX, KAaK MPaBHIO, PETPOIYKTUBHBIN
Xapakrep.

®opmbl y4eOHBIX 3aHATHI:

— wuHQOpPMAaLMOHHAs JIEKIUS — IIOCJIEJOBaTeIbHOE M3JI0KEHUE Marepuanga B
JUCIUTUTMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE IPEUMYIIECTBEHHO BepOATbHBIMU CPEICTBAMH.

— IPAaKTUYECKOE 3aHATHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB 110
IPEJIOKEHHOMY aITOPUTMY.

B xozme mpoBeneHMs NpakTUYECKUX 3aHATHH (B MHTEpakTHBHON (opme), a Takxke B
IIPOLIECCE CaMOCTOATEIbHOW PabOThl CTYAEHTOB IIPENyCMAaTPUBAETCS MCIOJIb30BAaHUE CPEICTB
KT u nakeToB NpPUKIAIHBIX MPOrpaMM IpH BHIIOJIHEHUU WHIUBHIYalIbHbIX 3aJaHUNA U
CaMOIIOATIOTOBKH, B YaCTHOCTH, MaTemMaTndeckoro nakera MATLAB.

2. Texnonorun npoGnemHoro oOydenus. OpraHuzanusi oOpa3zoBaTeIbHOIO IMpolecca
IpeJioiaracT MOoCTaHOBKY NMPOOJIEMHBIX BOIPOCOB, CO3/JaHNE YUEOHBIX MPOOIEMHBIX CUTYaLUI
JUIS CTUMYJIMPOBAHUS aKTUBHOM II03HABATENIbHON JIEITEIbHOCTH CTYAECHTOB.

®opmbl yueOHBIX 3aHATHI:

— mpoOJeMHas JIeKUUs — M3JI0KEHUEe MaTepuaia, MpeANoarapuee MOCTaHOBKY
IpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBELICHHE pA3JIUYHBIX HAy4YHBIX I10/X0JI0B,
aBTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C PA3IMYHBIMU MOJAEISMH HMHTEpHpeTaluyd U3y4yaeMoro
MaTepuaia.

— Jekuus «BABoeM» (OMHapHas JeKIMs) — U3JIOKEeHUe MaTepuana B (opme
JIMAJIOTHYECKOr0 OOIICHUSI JIBYX CTYJICHTOB (3apaHee MOATOTOBHBINUXCS) WM CTYACHTA W
npernojiaBatens (HalpuMep, PeKOHCTPYKIIHMS JUaNora UCTOPUUYECKUX JTMYHOCTEH — cBUaeTenei
OTKPBITHS KAKOTO-TM00 Hay4yHOT O (haKTa; «y4EHOTO» U «IIPAKTUKa» U T.JI.).

— MpaKTUYEeCKOe 3aHATHE B (PopMe MpakTHKymMa — oOpraHu3anus y4eOHOH paboThl,
HalpaBJIeHHas Ha peLIeHHe KOMIUIEKCHOM Yy4eOHO-TIO3HaBaTEeNbHOW 3agauu, TpeOyromeil oT
CTyJ€HTa IPUMEHEHHUS KaK HayYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

— CaMOCTOsATeNIbHAs padoTa (C KOHCYIbTALMSIMU MIPEIolaBaTelis) Ha OCHOBE Kelc-MeTo1a
— oOyueHue B KOHTEKCT€ MOJEIMPYEMOM CHUTyallH, BOCIHPOM3BOJSAIIEH peallbHble YCIOBUS
Hay4YHOH, Npou3BOJACTBeHHOH. OOyuatomuecs JODKHBI MNPOAHAIM3UPOBATh CHUTYALHUIO,
pa3zobpaThCs B CyTH MpoOJIeM, MPEJIOKUTh BO3MOKHBIE PEIICHUs U BBHIOpATh JIydllee U3 HUX.
Keiicpl 6a3upyrorcs Ha pealbHOM (paKTHYECKOM MaTepuase WM K€ MPUOIMKEHb K peaabHON
CUTYallUH.

3. NHdopMalimoHHO-KOMMYHHUKAIIMOHHBIE 00pa30oBaTeIbHbIE TEXHOIOTUH. OpraHu3aius
00pa30oBaTeNbHOTO Mpolecca C MPUMEHEHHEM CHEelHATU3UPOBAHHBIX MPOTPAMMHBIX Cpell U
TEXHUYECKUX CpPEICTB paboThl ¢ uH(popMmanuerd (MHPOPMALMOHHYIO CpeLy YHHBEpCUTETa
MOOJYC MOODLE).

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

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

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Ilunaue B. C. Beicmas matemaruka: yueOnuk / B.C. IllunaueB. — Mockaa:
NH®PA-M, 2019. — 479 c. — (Bsicmiee o6pa3oBaHue). —



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

https://new.znanium.com/catalog/product/990716. — Pexum jgocryma: s aBTOPHS.
MOJIb30BaTENEN.

2. Maremaruka: yue6. mocooue / FO.M. lanunos, 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: bakamaBpuar). - ISBN
978-5-16-102130-9. - Tekcr: AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799. — Pexxum jgocryma: i aBTOPHS.
MOJIb30BaTENEN.

0) lonoJiHMTEILHASA JIATEpaTypa:

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

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

3. ®uxtenronbil, [.M. OCHOBBI MAaTEMAaTHYECKOTO aHaau3a: yueOHuK: B 2 yacTsx / [.M.
Ouxrtenronsll. — 11-e uza., crep. — Cankr-IlerepOypr: Jlaus, [6. r.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — Tekcrt : 37eKTpOHHBINA // DNEKTPOHHO-OMOIMOTEUHAS
cucrema «Jlauby : [caiit]. — URL: https://e.lanbook.com/book/112051 . — Peskum poctyma: mjist
aBTOPU3. I10JIb30BATEIIECH.

4. ®duxrtenroisil, I.M. OCHOBBI MaTeMaTHYECKOTO aHaIM3a: yueOHuK: B 2 yacTsx / .M.
®uxrtenronsl. — 10-e m3a., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacte 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — Tekct: 31€KTpOHHBIH // DneKTpOHHO-OMOIMOTEUHAS
cu-crema «Jlaup» @ [caiit]. — URL: https://e.lanbook.com/book/115730 (mata oOpareHwus:
06.10.2019). — Pexwum ocTyna: st aBTOPHU3. TIOJIb30BaTENICH.

5. [lummayeB B. C. 3amaunuk mo BeIciel MaTeMatuke: yueb. mocodue / B.C. Illunaues.
— 10-e u3n., crepeorunt. — Mocksa: UH®PA-M, 2020. — 304 ¢. — (Bsicmiee oOpazoBanue). -
ISBN 978-5-16-101831-6. — Texkcr: IJIEKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456

B) MeToauyeckue ykasaHus:

1. AbpamoBa, MI.M. DneMeHTHl BEKTOpHOW anreOpbl M aHAIUTHYECKOH TeOMeTpHUu:
Merto-mudeckue ykazaHus 115 cTyaeHToB | kypca Beex cienuansHocteidt. — MI'TY, 2008. — 16 c.

2. Axmanoga, 3.C. Heomnpenenennsiit uarerpai: Terpaas-koncnekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, 11.A. Kpussle u noBepxHoctu 2 nopsaka. [lonsipaas cucrema KOOpAUHAT.
[Mpaktukym — Marauroropck: ['OY BITO «MI'TY um. I'.1. Hocosay, 2009. — 19 c.

4. I'paueBa, JI.A. OnpeneneHHbI HHTETpall: METOIMYECKUE YKa3aHUs JUIsl CTYACHTOB —
Marnautoropck: 'OY BITIO «MI'TY um. I'.1. Hocosay, 2010 — 12 c.

5. I'pauena, JI.A. DnemMeHThI TMHENHHON anreOpbl, BEKTOPHOH anreOpbl U aHAIUTHYECKOM
reomerpun: YdueOHoe nocobue. - Marauroropck: 'OY BIIO «MI'TY um. I'.U. Hocoay, 2010 —
63 c.

6. Masuenko, E.II. TlpomsBomnas u guddepenmuan ¢yakuu. [IpakTukym.-
Marnuto-ropck: 'OY BITIO «MI'TY um. I''1. Hocoay, 2010. — 38 c.

7. Mastuenko E.I1. MccnenoBanue GyHKINN U TOCTpOEHUE TPA(UKOB.



[Tpaktukym. — Marautoropck: 'OY BIIO «MI'TVY um. I'.1. Hocoay, 2011. — 20 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue o
10 Ne norosopa Cpok aeicTBus JIULIEH3UN

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHO
Professional
7Zip CBOOOJTHO 0EeCCPOYHO
MathWorks
MathLab v.2014 1 g9 14 o1 08.12.2014 Gecepoumo
Classroom
License
Bpaysep Mozilla|co6oaHo
Firefox pacrpoctpansemoe [10 Oeccpotmno
MaANCAD V-5 | 1-1662-13 or )

ucation 22.11.2013 CCCPOtHO
University

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI

HazBanue kypca

CchUIKa

HanmmnonanpHas
WH()OPMAMOHHO-aHATUTHICCKAS
cucreMa — Poccuiickuii HHAEKC HayIHOT'O

URL.: https://elibrary.ru/project_risc.asp

ITonckoBas cucreMa AKageMHs Google
(Google Scholar)

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

Nudopmanmonnas cucrema - EguHoe
OKHO JOCTyNa K HMH(OPMAIMOHHBIM

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

DNEeKTPOHHBIE  pecypchl  OMOIMOTEKU
MI'TY um. I''I. Hocosa

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

Poccuiickas I'ocynapcrBennas
6ubamnoreka. Karamoru

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

9 MaTtepHaJbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'II)HO-TeXHI/ILIGCKOG o0OecrieueHue JUCIHTUIIIIMHBI BKJIFOYACT:




Y4eOHble ayIuUTOpUU I TIPOBEACHHUS 3aHATHNA JIEKIIMOHHOTO Tuma Jlocka,
MyJIbTUMEAUMHBIE CPENICTBA XPAHEHHUSI, TIEpeauu U MPeACTaBlIeHUs UHPOpMaLUK

Kommnbrotephbie kiaccel, 372 (1-5), 142, 144 nns npoBeneHUS MPAKTHUCCKUX 3aHITHN
Jlocka, nepcoHaabHbie KommbioTepsl ¢ makerom MSOffice, MathCAD u Beixomom B MHTEpHET,
Komrmuiekc MeTronudeckux pa3paboToK (pa3gaTOYHOro MaTepuana U METOIWYECKUX yKa3zaHUK)
U\MJIM KOMIUICKC TECTOBBIX 3aJaHUil [UIs TOJATOTOBKM W TPOBEACHHUS MPOMEKYTOUYHBIX H
PYOESKHBIX KOHTpOJIEH

AynuTopuun JUisl CaMOCTOSITETbHOM pabOThl: KOMIBIOTEPHBIE KJIACCHI; YUTAIBHBIEC 3aJIbI
oubnmuoreku Ilepconanbhbie kKoMmmbioTepsl ¢ makerom MSOffice, MathCAD, Beixomom B
WuTepHer M C JOCTYOM B 3JEKTPOHHYIO HH(GOPMAIMOHHO-00PAa30BaTEIbHYIO Cpely
YHHUBEPCUTETA

Y4eOHble ayIUTOPUHN Ui MIPOBEACHUS TPYIIOBBIX U UHIUBUIYaIbHBIX KOHCYJIbTALUMI,
TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOU aTrrecTaiuu Jlocka, MyaIbTUMEAUNHBINA TPOEKTOP, SKPAH

Komrmiekec meTtomuyeckux pa3paboTok (pa3IaTOYHOrO Marepuana U METOAMYECKUX
yKa3aHHi ) M\MJIK KOMIUIEKC TECTOBBIX 3aaHUH IS TIOJTOTOBKU M IIPOBEICHUS MPOMEKYTOUHBIX
U pyOeKHBIX KOHTPOJICH

[Tomemenne s  XpaHeHUs ¥ NPOQHUIAKTHYECKOro OOCTYXKUBaHUS — y4eOHOTO
obopynoBanus Illkader nns xpaHeHus y4eOHO-METOAMYECKON [TOKyMEHTallud, Y4eOHOTro
000pyIoBaHus 1 y4eOHO-HATIISITHBIX TIOCOOHH.



Y4eOHO-MeToAnYecKoe 00ecIeYeHue CaMOCTOSITEIbHON paboThl 00yJaroIuXCs

ITo JUCHUITIIINHE «MatemaTHuka» NpeaAyCMOTpECHA ayJUTOPHAasA U BHEAYJUTOPHAsA
CaMOCTOATCJIbHAA pa60Ta o6yqalonmxc;1.

Ay,HHTOpHaH CaMOCTOsATCIIbHaA pa60Ta CTYACHTOB IpEAIoIaracT pei€cHNEC KOHTPOJIBHBIX 3aJa4d
Ha INPaKTHYCCKUX 3aHATHAX.

IIpumepHbIe ayIMTOPHBIE KOHTPOJIbHBIE padoThl (AKP):

AKP Nel «Ilpeneab»
1.BeluuciuTh Tpenessl

3 2 _ _ _
2) lim X erBx + 2X 6 lim (x 71(x 23)(x 4)
x>2 X°—X—-6 noe o BT —x°+11
3 2
g) lim| -~ X 0 lim -9
xon| 2X° -1 2x+1 x>-2 (X +2)
i+7
1) Iirr(!(1—4x)3X e) Iirrgxcthx

2. VccnenoBath (DyHKIHIO HA HETIPEPBIBHOCTH

f(x):{x—Semu X <0
5% ecmu x>0

AKP Ne2 «IIpousBoanas»
1. Haiinure nepByto Npou3BOAHYIO OT (QYHKIUI

2 {x=\/1—25t2,

y = arccos 5t + ,

6) Y =X-C0S3X,
X2 —3x+2
=2 79T 5o, x+3
B) Y X2 +2x+1 92

n Y= 5°+% _2arcty (4x2 + 3x)_

2. CocraBbTe ypaBHEHHs KacaTellbHOU K KpuBOH XY = 4 Brouke X, = 1.

3.  Bwruncaute npubnmkenso Y = x* +8 mpu X =1,09.

Pesynbrat Beruncnenuit nposeputsd B nakere MATHCAD unu Ha kanbkynsiTope.

4. Beraucnure npenen mo npaswmty Jlonurans u pe3ynbraT npoeputhb B makete MATHCAD
lim €08 4x -1
x—0 (e4x _1)2 '



AKP Ne3 «HeonpenesieHHbIN 1 Onpe/ie/IeHHbIA HHTErPaJsn»
1. Beiuucnure HeonpeaeneHHbIe HHTETPaIbl

a) j(x2+1)2dx, dx, B) I(S—x)-exdx, r)j%dx.
:
1. BeruucinuTe onpeaeacHHbIe HHTErpajbl 1) J. 1 sin 2X 2) I > dX 3)

0

[t [ s ®

2. Haiimure momanau ¢Guryp, orpaHMYEHHBIX JJMHUAMEU. B 3amade (6) mpu mocTpoeHUU JTUHUN
BOCIIOJIb3YHTECh TAONUIEH Ba)KHEHITNX KPUBBIX B MOJSIPHOM CUCTEME KOOP/IMHAT:

a) Xy=6, x+y—-7=0; 6) p°=2c0s2¢.
N . X = 2./2 cost, 2
3. Haiinure nnmuHy Ayru KpUBOH o<t<Zr
y = 2+/2;sint, 3

4. Haiitu 00BbEM Tena, 0Opa3oBaHHOTO BpamieHueM BOKpyr ocu OY  (urypsl, orpaHnueHHON

X2 +y2-4y =0, y=+/3-x (y£\/§-x).

JIMHUAMM:

AKP Ne4 «/Iuneitnast anredpa»

1 -1 2 1 1 -1

1. Beruucouts Matpuity X = A-B, rz[eA:(O ) J, B=l2 1 0]l
1-11
1 1 O

2. BpIUMCINTE ONpeaeTUuTeNh MATPHIIBI IBYMsI CIIOCOOAMHU acl_1 1 1|
0 -1 1

3. Pemmts cucremy ypaBHeHHMid: a) 1o npasuiy Kpamepa; 0) MaTpU4YHBIM METOJIOM; B) METOJOM
["aycca. Pesynbrar nposeputs B nakere MATHCAD.
—3X, +2X%X; =2,
X, +2X, —X;=2,
3X; +X,+ X;=8.

4. Pemmtb cuctemy ypaBHeHUH MeTooM ["aycca. Eciiu cuctema HeonpeeneHHa, To HaWTH od1iee 1
gacTHoe pemieHus. Pesynbrar npoBeputh B makere MATHCAD.

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

AKP NeS «BektopHas aaredpay»

1. TloctpoiiTe Ha MIOCKOCTH BEKTOPHI a= (4;_1), b= (_ 2;5), ¢= (1;2). Haiinure ux MHeliHyr0

xombunaro 28 +b+3C a) TEOMETPUYECKH, 0) aHAIUTUYECKU.

, a— (2;1;_3), b= (— 4;0;2), c= (1;1;_2), Haiinure:



D |

, €r0 HAIPABISIOIINE KOCHHYCHI, OPT BEKTOPA a ;
6 ab ac, b, (a+2c)(sa-5b).
p) axb, axc, bxc, (a+2c)x(sa-sb)
. abc, (a+2c)3a-sb)c—2b)

3. a= (1;4;_3), b= (3;_2;5), €= (3;_4; 2). Haiigure niomaap napamienorpaMmma, oCTPOSHHOTO

a) IIIMHY BEKTOpa

na pexropax a+20 y €=3D y nyunm ero cropon.

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

5. Haiigute (321 + BXE - ZEXB - 56), eclIn abc=5 )

AKP Ne6«AHanmmTH4yecKasi reoMeTpHsi 1 KpUBbIe BTOPOr0 MOPSAIKa»

1. Hano: M1(0; 4); M2(10; 3); o= 30% S (3; 2); n= (4; -3); Ly: x—4y+3= O;

L,: 2x=3y+7=0 . Hamummre oOuiie ypaBHEHUS MPSAMBIX, IPOXOAAIIUX Yepes
a) Touky M; mox yriom ¢ k ocu OX;
b) Touku M;u My;

C) Touky M; mapajuienbHO BEKTOPY S

d) Touky M, meprieHIUKYISIpHO BeKTOpYy *;

e) Touky M; mapaysienabHo mpsMoii Ly;

2. Jlausl Bepuruabl TeTpadapa ABCD: A(3; 4; -1), B(5; 2; 2), C(3; 1; 0), D(2; 0; -3).
A). Hanummue

a) ypaBuenue miockoct (ABC),

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

C) KaHOHHMYECKHe ypaBHeHus pedpa AD.

d) kaHoHHMYeCKHE ypaBHEHHS IPSIMO#i, coaepxaieit Beicoty DE Tetpasmpa.
b). Hatigure

a) yroa mexay AD u DE;

b) mromane Tpeyromsauka ABC ¢ TouHocThio 10 0,01;

C) oObeM TeTpasdzpa ¢ TouHocThio 10 0,01.

3. [IpuBeuTe ypaBHEHUS KPUBBIX K KAHOHMYECKOMY BHJTYy W TIOCTPOMTE 3TH KpUBbIe. Pe3ymbTaTsl

MIOCTPOCHHUS MTPOBEPUTH ¢ momoIisio makera MATHCAD

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

AKP Ne7 «HacTHbIEe IPOU3BOAHBIC M UX IPUMEHECHUE)

1. Haiitu ob6nacth onpeneneHus GyHKIUN Z = \/1+ X—y* + \/1— X—y?.
o’z 0%z

1 1 +—.
oxoy  ox’

2. Jlana pyHkums z — In(— — _j . Halitn 3HaueHue BoIpakeHus
Xy




HaiiTy mpou3Bo IHbIE CIOKHON GyHKIMKH Z =U+V>, Tae U= X +siny, V= In(x + y).
. oz 0z . z 2\ i
Haiitn nmpounsBoHbIe 6_ " 6_ HesiBHOU (yHkimu e” —X“ysinxyz =0,
X y

CocTaBuTh YpaBHCHUE KacaTeJIbHOM INIOCKOCTU B HOpMaJH K IIOBEPXHOCTHU
x? +y? -2 —2x=0 BTouke A(LL0).

HccnenoBaTh Ha SKCTPeMyM (GYHKIHIO IBYX NMEPEMEHHBIX Z = X° +4X—27y + y°.

AKP Ne§  «KpaTHble HHTerpaJbl»
1 2-x
1. I3MeHuTh MOPSI0K HHTETPUPOBAHUS B HHTETPAIC: Idx I f(x,y)dy.
0 X

2. Berancinuts iomanab (I)I/Il"ypbl, OrpaHquHHOﬁ JIMHUAMMU. PGSYJ'ILTaT IMPOBCPUTHLBIIAKETC

MATHCAD

x:%yz, X+y=8 x=0.

3. Haiitu juuHy 1yru KpuBoit X = % y? —1, orcedyenHoii ocbro Oy .
AKP Ne 9. YUCJIOBBIE PA/1bI

1) Haiitu cymmy psijia o onpeaeaeHuo
o]

z 18
nz—7n+10"

n=7

2) HccnegoBath pAA Ha CXOAUMOCTD ITPpU IMOMOIIH ITPpHU3HAKA CPABHCHUA

i sin? m/n
mn

n=1

3) HccnenoBate paa Ha CXOAUMOCTB IpU MOMOIIH MTpu3Haka lanambepa

7! 2n+ 1)!
(3n—2)!
n=1

4) HccnegoBaThb pAA Ha CXOAUMOCTD ITPU IMOMOIIU UHTCTPAJIBHOI'O ITPHU3HAKa Komu

N 1
nz:; (n+1)In(2n—4) "

N3 Nel. IPEAEJI 1 HEIIPEPBIBHOCTD



Bapuanr 0.

1. Haiigute npenensl GyHKINN:

2

2) lim X(X +2x—1),

X—00 X_l

2

6) lim (x—22(x +2x+2),

X2 X°—5X+6

=2 \[5x—6-2"

2

x>-1tg(1+Xx) '

5X _1 8+15x
lim .
A Hw(Sx N 6)

2. HWccnenyiite (QyHKIHIO Ha HETPEPHIBHOCTH, BBICHUTE XapaKTep TOYEK pa3pbiBa, CHEIalTe
yepTex rpaduka QyHKIUH

1

-, x <1,
1 x—1

a) f(x)=—"+, 6) f(x)=4(x-1)% 1<x<3,

1+ 4~ 4, X > 3.

Pexomenpayercs noiayueHHble pe3yabTaTsl IpoBeputh B makete MATHCAD.
M3 Ne2. TIPOU3BOJHASA U EE MIPUMEHEHUE

Bapuanr 0.

1. Haiftu npou3BOIHBIE CAEAYIOMMNX (HYHKIIUH

Ix 2
a)y =24x+5+x° In(2x+1)6)y:e‘93x+cosZ4XB)y=2—+X
arctg5x
X = 2t? —cos 2t
r) y= _1 —5log; (4x) ) , e) x*+y*—3x=0.
sin 2x y =sin4t

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

abcmmecoit X, =0.5.

2

3. HaﬁTHd—y U —> CIENYIOHUX QYHKIHUHA
dx dx
y =t—4t?
a) y=x°-In(2x+1 0
)y ( ‘ ) x= 1t 4 ot
23X _32X

4. Bbrancauth mpesen 1o npasuy Jlomurrans liM - 3-
x=0 X +arcsin X

5.HaiiTi mpoMesKyTKH MOHOTOHHOCTH U dKCTpeMyMbl QyHKImn Y = —0,5x* + 2x°



6. Uccnenoars dyHkuuo u moctpouts rpadux Y = (3—X) - e*?

Pexomenyercs nmonydeHHbIe pe3ynbTaTsl mpoBepuTh B makere MATHCAD.
W13 Ne3. OIPEJIEJIEHHBIM UHTET'PAJI U ETO IPUJIOKEHUS
Bapuanr 0.

2. Brrumcaure OIMPCACIICHHBIC MHTCI'PAJIbI

1 5 1 3

a) jd—x o) | xax_ [arctgxax ) [vo-x*dx.
1X3 0 0 0
2

V1+3x

3. Beruucnute mwiomaab GUrypbl, OrpaHUYCHHON JIMHUCH Y = (eX +e_x)/ 2, upsAMbIMH X =—1,
X =1 u ocwro abcuuce.

5. Haligure mnnomaau ¢uryp, orpaHuueHHBIX JuHUAMU. B 3amaue (0) mpu mocTpoeHHH
JIMHUU BOCIIOJIb3YHTECHh TAOJIMIEH BaXXHEUITMX KPUBBIX B MOJISIPHOM CUCTEME KOOPIUHAT:
a) Xy =6, x+y—-7=0; 6) p°=2c0s2¢.
N . X = 2./2 cost, 2
6. Haiinure mmmHy ayru KpuBOu 0o<t<Zr.
y = 2+/2;sint, 3

7. Haiitu 006béM Tena, 0Opa30BaHHOTO BpamieHueM BOKpYr ocu OY  ¢urypsl, orpaHHYEHHOM

X2 +y?-4y =0, y=+/3-x (ys\/§-x)_

JIMHUAMMU

PexomenyeTcs monyueHHbIe pe3yabTaThl mpoBeputh B makere MATHCAD.

U3 Ned. TUHEWHAS AJITEBPA
Bapuanr 0.

1. Haiimute mpousBeeHuE MaTPHI]

3 0 -4y(0 0 1

a5 7 9 [[0 4 0],
21 6)l1 00
2 4 -1\(1 1 -1

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

2 — 2 3 4
B) . :
0 3)1 -1 1
2. Beruncnute onpenenuTeny
4 -1 0 11 1 2 -4 3 11 3 6

a) 0 7 2, 6 M2 5/, 8 [5 10 -1, n |1 4 4.
0 0 3 1 4 25 0 4 7 —2 -7 2



37 -2 5

3.lana maTpuna p _ 0 1 4 2| Hajimure
1 0 2 -4
0 0 5 1

a) A,, 0) A,, B) detA.

4. Haiingure oOpaTHBIE IJIsl MATPUIL
1 0 O

2 7) (L -4 ) e 4
D5 g Vz o) ¥ Bl
47 1

5.Pemute cucremy: a) MmaTpuyHbIM criocobom; 6) o popmyrnam Kpamepa.
X + 3y + 2z = -7,
3Xx + 2y + 5z = 6,
4x + 3y + z = L
6. Pemmre cuctemsl metonom ["aycca, yka3biBas B KaKIOM CIIydae paHTd MaTpul] A | (A | B). B
OJTHOPOJHBIX CUCTEMaX BBIMHUIINTE (YyHIAMEHTAIBHYIO CUCTEMY PEIICHUH Tam, I/1e OHA eCTh.
2x + 4y + 3z = 5 X + 7y — 3z = 14,
a)s—X + 2z = -3 o) X + 3y + 4z = 2,
6x + 5y + z 21. 2x + 8y + 23z -4,

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

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

Pexomenyercs monydeHHbIe pe3ynbTaThl mpoBeputh B makere MATHCAD.

N3 NeS. AHAJIMTHYECKASA 'EOMETPUSA. KBII U TIBII

Bapuant0.

. Jlanbi 4 BekTopa d=(-2;3,-5), b=(L -3;4), ¢=(7; 8, -1), J:(l; 20; 1).

a) [Toka3atp, uto BeKTOpl a , D u C obpasyror 6a3uc;

0) Haiiti koopauHate! Bektopa d B 3TOM Oasuce.

. Manbl KoopauHaThl BepnH nupamuasl A A AA,

A, (1;2;0),4,(3;0; —3),A45(5; 2;6),4,(8; 4; —9). Haiiru:
a) anuHy pebpa A A,

0) yron mexny peopamun AAu AA,

B) iomaas rpanu A A A,

r) ypaBHeHHE ipsiMoit A A,



1) ypaBHeHHE Iockoctd A A A,

€) caenarTh YepTexk MUpaMuIbl.

3.Hamucate ypaBHEHHE IIOCKOCTH, POXOAsieii uepe3 Touku M (1;—1; — 2), N (3; 1 l)H

HEePICHIMKYIISIPHON K TIockocT X —2Y +3Z —5=0.
4.IlpuBeauTe ypaBHEHUS KPUBBIX K KAHOHUYECKOMY BHJIY M IIOCTPOMTE 3TH KPHUBBIC:
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/IBe,I[I/ITC YpaBHCHHC ITOBEPXHOCTHU K KAHOHUYCCKOMY BUAY U HOCTpOﬁTe 9Ty NOBCPXHOCTh:
16x* +162° =16 —y°.

Pexomenayetcs noiayueHHbie pe3yabTaTsl IpoBeputh B makete MATHCAD.

U3 Ne6. ®YHKIINUA HECKOJIBKNX MEPEMEHHBIX U EE ITPUJIOKEHUSI

Bapuant 0.

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

2. Petuts 3amanus:

a) Haiitu momusiit nuddepenman pyaxmun U = (2X +3y)?*.

0’z yo'z
e —

=—=0.
oXoy X oy

6) ITokazare, uto pyHKIMA 2z = XInYy yIOBIETBOPSET ypaBHEHHIO

2

. 07 01 . u
B) Haiitu npousBoiHbie = v CIIOXKHOU QYHKIMU: Z=—,Tae U= Ix + 2y, V=Xy.
X oy Vv

3.Pemuts 3amanus:
a) Jlana pyHkmms Z = X* — Xy +2y* +3X+ 2y +1, BekTOp =2 + | mTouka A(1;2).
Haiitu %| A, gradz(A).

0) CocTaBuTh ypaBHEHHE KacaTeIbHOU MIIOCKOCTH U HOPMAJH K TIOBEPXHOCTH
x® +2y% =7 BTOUKE A(l; 1 \/§) [TocTpouTh MOBEPXHOCTS.

4. VccrenoBars Ha SKCTPEMYM QYHKIIMIO JBYX HE3aBUCUMBIX IEPEMEHHBIX
7= —%xz +8xy —y* —14x-12y.

Pexomenyercs nmonydeHHbIe pe3ynbTaThl npoeputh B makere MATHCAD.



N3 Ne7. UHTET'PAJI 11O ®UT'YPE U ET'O ITPNJIOKEHU A

Bapuant 0.

1.Haiitu nBoiHO# uHTErpa no obnactu D, orpaHnYeHHON JTMHUAMU:

H(x—Zy)dxdy,D:x=0, y=2x*x+y=3.
D

4 X
2. I3MEHHTH TOPSIIOK HHTETPUPOBAHUS: IdX I f(x, y)dy.
2 1/x

y 1.
3. BeruucnuTh miomaas GUrypsl, OrpaHHuYCHHON TUHUSAMUA X = 9 y°, X+y=4,x=0.

1 y
4. IlepeiiTu K MOJNSIPHBIM KOOPIAUHATAM U BHIYUCITUTH: J ydy J. dx.

0 1-y1-y?

Pexomenyercs monydeHHbIe pe3ynbTaTsl mpoBepuTth B makere MATHCAD.

N3 Ne8. TUPPEPEHIIMAJIBHBIE YPABHEHUA
BapuanT0.
Onpenenuth TUI ypaBHEHUS W HallTh oOmee (YacTHOE) pelIeHHe

muddepeHIIMaTbHOr0  ypaBHEHHUsI 1 —ro mopsaka:

1L X-A1+y +y-y-v2+x° =0.
2. Y =3x+y-2; y(0)=2.

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

4. 2(Xy' +y)=x-y°: y()=2.
5. (2x—1—i2) dx+(%—2y) dy=0.
X

Pemuts nuddepennmanbuble  ypaBHEHHS BBICHIMX HOPSIKOB:
6. Xy"+y"'=x+1

1/ [ . 1. 14
7.2y-y"=(y) -1%; ¥(0)="; y'(0)=+2.
8. y"+14y"+49y’'=0.

—-X

9. y'—y'= .
y -y 2+e

PexomenyeTcst momydeHHbIe pe3yabTaThl mpoBeputh B makete MATHCAD.

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

Bapuant0.



1. Jloka3zaTb cXOOUMOCTb U HAUTH CyMMY psJa 22—2 .
N +n-—
n=2

2.WccnenoBaTh Ha CXOUMOCTD PSIIBL:

= Jn - = nl(2n +1)! = (3n—2)"
0 S ) 0 ST 0 52

n=1 1 n=1 n=1

Y ; (3n +1),/In(n +5)

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

2) Zsmn\/_ 6) i (-D" ) Z( D" (2n+1)

“~nin(n+1) ’ ~ 3n+2
4. Haiitu cymMmMy psiza ¢ TouHocteio 10 0.001.
MUY %;4 (2n 1)

5. HaiiTi 06J1acTh CXOAMMOCTH CTEIIEHHOTO psija:

(-D"2"(x+1)" = 4" (x —3)%"
le 3n+2 -©) le J2n+1

6. Paznoxuts GpyHkuuio B psig Teiiopa mo creneHsm X :
a) (3+e™)?, 6)7/(12+ x—X)>.

7. BBIYMCIUTD HHTETpaj ¢ TOYHOCTHIO 110 0.001:

Tt

Pexomenyercs moydeHHbIe pe3ynbTaThl mpoBepuTh B makere MATHCAD.



O1neHOUHBIE CpeACTBA 1A IIPOBEAECHUS MPOMEKYTOYHOM aTTeCTalluu

a) Ilnanupyembie pe3yJbTaTbl 00y4eHHUS M OLIEHOYHbIE CPeACTBA AJIS NPOBeAeHHS IPOMEKYTOYHOMH ATTECTALMU:

Kon unaukaropa

Muaukatop AOCTKEHUS

O1eHOYHBIC CPeICTBa

OIIK-1 Cnocooden NPUMEHATH €CTECCTBCHHOHAYYHbBIC U oﬁmenmlcenepﬂble SHAHUHA, METOABI MATEMATHYIECCKOI'0O aHAJINU3a U MOACJITUPOBAHUA, TCOPETHIECCKOT0 U

IKCIHIEPUMEHTAJBHOI'0 UCCJICA0BAHMS B HpO(l)eCCHOHaJIBHOﬁ JCATCJIbHOCTH

OIIK-1.1

Pemraer crannaptHbele npodeccuoHaNbHbIE
3aJa41 C IPUMEHEHHEM €CTeCTBEHHOHAYUHBIX
1 OOIIEMHKCHEPHBIX 3HAHUI, METO/I0B
MaTEMaTHYECKOTO aHAJIN3a U MOJEIHPOBAHNUS

Teopernyeckne BONPOCHI JJIsI IK3aMeHA
1 cemecTp

1. TIpenen ¢pynkuun B Touke. [Ipeaen ¢pynkuum B 6eckoneunoctd. OAHOCTOPOHHKE TIPEACbL.
beckoneyno mMainble 1 6eckoHEUHO OoJbiue GYHKLINH, CBSA3b MKy HUIMHA. CBOHCTBAa OECKOHEYHO MaJIbIX
byHKIUH.

3. Teopewmsl 0 npenenax. PackpbiTue HeonpeeneHHOCTEH.

4, 3amMedaTeNbHBIC IPEIEIBI.

o

CpaBHeHHE OECKOHEUHO MaJIbIX ()YHKIIHA. DKBUBAJICHTHBIC OSCKOHEUHO MaJjible ()YHKIIMH U OCHOBHBIC
TEOpeMbI 0 HuX. [I[pUMeHeHHEe K BBIYHCICHUIO MPE/IEIIOB.

HenpepriBHOCTD (DyHKITUHU B TOUKe. TOUYKM pa3pbiBa U UX KiacCH(pHUKAIIHSL.

OCHOBHBIE TEOpEMbI 0 HellpepbIBHBIX QyHKIUAX. CBOMCTBA QyHKIIMI HEIPEPHIBHBIX HA OTPE3KE.
[IpousBoanas QyHKIUH, €€ TEOMETPUIECKUN U (PHU3UUECKUN CMBICI.

© o N

YpaBHeHUs KacaTeJIbHON W HOpMaIIK K KpuBOi. JJuddepeHnnpyeMocTb GyHKIIUH B TOUKE.

10. ITpon3BoiHast CyMMBI, pa3HOCTH, IPOM3BEACHUS, YacTHOro (yHKuui. [IponsBoaHas cioxHOM 1 00paTHON
byHKIUH.

11. TuddepeHnrpoBanre HESBHBIX U TapaMeTpUIeCK 3a1aHHbIX QyHKIuUi. Jlorapudmudeckoe
IudepeHInpoBaHue.

12. TIpon3BOIHBIE BBHICIIIUX TOPSIKOB.

13. Juddepenunan ¢pynkuun. I'eomerpuueckuii cmeicn auddepennunana. [lpumenenne quddepennuana k

NPUOTMKEHHBIM BBIUYMCIICHHUSM.




Kon unaukaropa

Muaukatop AOCTKEHUS

O1eHOYHBIC CpPeICcTBa

14. TIpaBuo JlonuTans.

15. YcnoBust MOHOTOHHOCTH QYHKIHHA. DKCTpeMyMbl pyHKIHH. HeobxoanMoe U J0CTaTOuHOE YCIOBHS
dKCTpeMyMa (pyHKITHH.

16. Haubosnpliee 1 HauMeHbIIee 3HaYeHNs GYHKIUHN Ha OTPE3Ke.

17. Bemmyknocts rpaduka ¢pynkuun. Toukn nepernbda. Heo6xomumoe 1 J0CTaTOYHOE YCIOBUS TOUEK
neperuoa.

18. AcuMmnToTHI rpaduka GyHKIHH.

19. IlepBooOpa3uas. HeorpeneneHHbI HHTETPAI U €ro CBoWcTBa. Tadnuia OCHOBHBIX HHTETPAIIOB.

20. OcHOBHBIE METO/Ibl HHTETPUPOBAHMS: 3aMEHA IEpeMEHHON M UHTEIPUPOBAHHUE 10 YACTSIM.

21. MHTerpupoBaHue paldoOHATBHBIX (QYHKIIHH.

22. WHTerpupoBaHne TPUTOHOMETPHUECKUX (DYHKITHI.

23. MHTerpupoBaHye UppalMoOHAILHBIX (QYHKINHA.

24. OmnpeneneHHbIA UHTErpal Kak Npeaesl HHTErpalbHON CyMMBI, €70 CBOMCTBA.

25. ®opmyna HerotoHa — JleliOnnna. OCHOBHBIE CBOMCTBA ONPEAEICHHOIO HHTETpaIa.

26. BpruncieHnye onpeeeHHOro NHTerpaia (3aMeHa nepeMeHHOW, HHTETPUPOBAHKUE 110 YaCTIM).

27. T'eomerpuueckue U Gpu3ndecKre IPUIOKEHUS ONIPEAECIICHHOTO HHTErpaa.

28. Matpuupsl. Buael maTpuu. JleiicTBust Haa MaTpUllaMHu.

29. Omnpenenurens. OnpenencHye, CBOMCTBA ONPENCTUTENS.

30. OOparHast MmaTpuna. CiocoObl HAXOXKICHU 00paTHON MaTpULbl. PaHr MaTpHibL.

31. Cucremsl TMHEWHBIX ypaBHeHUH. OcHOBHBIE TOHATHS. CoBMecTHOCTh CJIAY.

32. Pemienne HEBBIPOXKACHHBIX JIMHENHBIX cucTeM. @opmynsl Kpamepa. MaTpuuHblil METOA.

33. Pemienue cucreM JIMHENHBIX ypaBHEHUI MeTOI0M [ aycca.

34. Cucremsbl JMHEWHBIX OJJHOPOIHBIX YPaBHEHUH.

35. Bextopsl. JluHelHble omnepanuu HaJx BekTopamu. I[Ipoekmus BekTopa Ha ocb. Moaynb BEKTOpa.
Harmpagnsromue KOCUHYCBHI.

36. CkayiipHOE TIIPOM3BEJIEHUE BEKTOPOB, €ro cBoWcTBa. [IpUiIoKEeHUs CKalsIpHOTO IPOU3BEICHUS B
reoMeTpuu, PusmKe.

37. BektopHOe€ IIpou3BeAeHUE BEKTOPOB, Er0 CBOMCTBA. IIpHi10’KeHNsI BEKTOPHOTO IIPOU3BEICHHUS.




Kon unaukaropa

Muaukatop AOCTKEHUS

O1eHOYHBIC CpPeICcTBa

38.

39.
40.
41.
42,

43.
44,
45,
46.
47.
48.
49.

50.
51.
52.
53.

54,
55.
56.

57.
58.
59.
60.

CMenranHoe TPOU3BEICHIE BEKTOPOB, €r0 CBOMCTRA. [IpHiiokeHns CMeIaHHOTO TIPON3BEICHHS.
2 cemecTp

YpaBHEHUs IPSMON HA IIJIOCKOCTH.

YpaBHEHHUs IIIOCKOCTH B IIPOCTPAHCTBE.

YpaBHEHHUs IPSMOI B IPOCTPAHCTBE.

B3auMHO€E pacronokeHue NpsIMbIX U INIOCKOCTEN. YTOJI MEXAY HUMU. PaccTosiHME OT TOUKHU 10 IPSIMOH,
mwiockocTy. Touka nepecevyeHust NpsIMOM U MIIOCKOCTH.

KpuBeie BTOporo nopsaka: OKpy>KHOCTb, JIJIUIIC, , UX T€OMETPUYECKNE CBOWCTBA M YPABHEHUS

Kpussle BToporo nopsaka: runepooina, napadonia, X reoMeTpHIecKie CBOHCTBA U ypaBHEHUS

O6mnacts onpenenenns OHIIL. Ipenen, HenpepbiBHOCTE OHIL.

YacTHble TPOU3BOAHBIE IEPBOTO MOPAIKA.

YacTHbIe MPON3BOAHBIE BBICIINX MOPSIKOB.

HuddeperunpyemMocTs U MONHBIHN quddepeHnnan QyHKINN.

[Mpumenenune monHoro auddepeHyana K NPUOIMKEHHBIM BhIYUCICHUSM. JIuddepeHnnansl BhICIIIX
MOPSIIKOB.

[MpousBoanas cioxxHOU QyHKIMH. [ToHas mpon3BoIHAsL.

KacarenbHas mockocTs 1 HOpMalb K TOBEPXHOCTH.

OkcrpeMyM GYHKLIUH OBYX NepeMeHHbIX. Heo0Xxonmmoe 1 J0CTaTOYHOE YCIOBHE SKCTPEMYyMa.

JIBOWHON WHTErpall: OCHOBHBIC MOHATHUA M omnpeaeiacHus. [ ecoMeTpuyeckuit U (QU3MUSCKUN CMBICIT
JIBOMHOTO MHTETpaa.

Brruncnenne ABOWHOTO MHTETpaNIa B IEKAPTOBBIX KOOPAMHATAX.

Brruncienne ABOWHOTO WHTETpala B OISPHBIX KOOPIUHATAX.

Juddepenunansaple ypaBHEHHS: OCHOBHBIE HOHATHA. 3ajadd, NPUBOIAIIME K Ju(QepeHIraTbHbIM
ypaBHeHusiM. Teopema CyliecTBOBaHHS U €TUHCTBEHHOCTHU pelieHust JuddepeHInanbHOro ypaBHeHHS.
VYpaBHEHNS C pa3eNAIOIUMUCS TIEPEMEHHBIMMU.

OnHopoHble MU depeHnnanbHbie ypaBHeHHS | Topsika.

JIunelinele ypaBHeHus. Y paBHeHUs bepHymin.

VYpaBHeHue B ONHBIX AuddepeHnmnanax.




Kon unaukaropa

Muaukatop AOCTKEHUS

O1eHOYHBIC CpPeICcTBa

61.
62.
63.

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

70.
71.

72.

73.

74.

Huddepennnanbaple ypaBHEHUS BBICIINX MOPSIKOB: OCHOBHBIE MTOHSTHS.

VYpaBHEHUs, TOMYCKAIOILIUE TOHKEHUE TTOPSIKa.

Jluneitapie  muddepeHnnanbHble  ypaBHEHHWS  BBICIIAX — MOPAOKOB.  JIMHEWHBIE  OIHOPOIHBIC
muddepeHnnanbHble YpaBHEHHS 2, N-TO MOPSIKOB.

Wurerpuporanue JIOJY ¢ nocrosHHBIMU K03 DHULIMEHTAMH.

Jluneitabie HeomHoponusie 1Y. Ctpykrypa obmero pemenus JIHJY.

MeTon Bapuaiiy MpOU3BOIbHBIX TOCTOSIHHBIX.

Wurerpuposanne JIH/Y ¢ mocrossHABIME K03 (pHUIIMEHTaMH 1 TIPaBOI YaCTHIO CIIEIIHAIBHOTO BHU/IA.
[Monsitue psama. Cymma psana, cxonsimuecs psasl. CBoMCTBa CXOAAIIUXCs psaoB. HeoOXomuMelil mpu3Hak
CXOJMMOCTH PSA0B C IMOJ0KUTEIHHBIMH YJICHAMHU.

JocTtaTouHble NPU3HAKH CXOJUMOCTH PSAOOB C IOJOXKHUTEIbHBIMU 4WICHAMU: MPU3HAK CpPaBHEHMUS,
MIpeJIebHbIN PU3HaK CpaBHEHUS,

[TpusznHak Jlanambepa, pagukanbHbIi npu3Hak Komm, nHTErpanbHbIi mpu3Hak Komrm.

3HaKOMepEeMEHHbIE U 3HAKOYepeayIoImecs psiibl. AOCONIOTHAS W YCIOBHAs CXOAMMOCTbh. JlocTaTouHOoe
yCIJIOBUE a0COJIIOTHOW CXOJAUMOCTH.

Teopema JleliOHuma. [IpubnmkeHHOE BBEIYHCICHWE CYMMBI 3HAKOUEPEIYIOIIErocss psaa ¢ Tpedyemoit
TOYHOCTHIO.

Omnpenenenne crerneHHoro psaga. O0macte cxomuMocTu crerieHHoro psga. Teopema Aoens. CBolicTBa
CTEIEHHBIX PSAOB.

Psip Teitnopa. Paznoxxenne GyHKIUM B CTETICHHOH Psii: TIOHATHE, €IMHCTBEHHOCTD Pa3JIOKEHUsI, YCIOBUS
Pa3I0KUMOCTH, Pa3loKEeHHE C UCIIOJIb30BAaHUE PA3TIOKEHUH B psii MakinopeHa OCHOBHBIX 3J1€MEHTApPHBIX
byHKIUH.

OIIK-1.2

Pemaer HpO(i)CCCI/IOHaJ'IBHBIC 3aga4u C
MMPUMCHEHUEM METOJ0B TCOPETUUCCKOI'0O 1
SKCIICPUMCHTAJILHOI'O UCCIICJOBAHU.

prnepnbte npakmuvieckKue 3A0aHUs 01 IK3AMEHA:

1. Beraucnure npeaesnsr:




Kon unaukaropa

Muaukatop AOCTKEHUS

O1eHOYHBIC CpPeICcTBa

J— 4 . i J— —
a) lim 1+4>2< X 4;6) lim 3X arcsmfx ') fim VJ2x -1 \@.
x—0 X 4+ 3X° + 2X x=0 COS X — COS” X x—3 x—3
d - =
2. Haiinure Yy s pynkumit: a) y = e s 0) x=ctg 2_t ’
dx y = In(sin 2t)
3. Bommennte:  a) 3—+/3+i, 6) (1— i)28.
4. Haiiti HeonpeIeEHHbI  MHTETPa: a)jsin 3x-cos5xdx 6) | 1-cosx . B) I (2x+5)-e*dx.

(x —sinx)?

V20 xdx

'!. \/x2+5.

5. BbuncnuTe onpeneneHHbli HHTerpa

1
6. BbIUucIuTh ONpeiesICHHbIN HHTErpal J'4x .arcsin xdx -
0

. . 2
7. Haiitn mnomams (uryps, orpanmueHHoi mmHmsmu: X =4, Y =4X.

8. Pemre cucremy: a) MaTpu4HbIM criocodom; 0) o popmynam Kpamepa
X + 3y + 2z = -1,
3X + 2y + 5z 6,
4x + 3y + z 1.
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Muaukatop AOCTKEHUS

O1eHOYHBIC CpPeICcTBa

9. 3MeHUTh MOPSI0K HHTECIPUPOBAHHS J' dy

10.

11.

12.

13.

14.

5).

15.

16.

17.

-1 0 0

T fdx+'|.dy jfdx
-2 —J2+y 1 -y

Brruncauts ” dxdy : 1-x%, x>0-

b X+ y?
_ [o_y2_ 2 3
HaiiTi 1 moctpouTh 0051aCTh OnpeaeeHus: GyHKIUN U=y9-x" -y +(x-y) .
Haiitn nonssiii auddepenmman  dynkumn: 2 =X Iny —sin2xy.
HaiiTi wacTHble NpPOM3BOAHBIE IepBoOro mopsaka Gymkmmn: Z =5X*Y° +In(x +4y).

. 2 2
HanmcaTs ypaBHEHHE KacaTeIbHON INIOCKOCTH M HOPMAJIU K TIOBEPXHOCTU Z =4/ X" +Y° B Touke (3,4,

VcenenoBaTh Ha SKCTpeMyM GYHKIHIO Z = X° —2Xy +4Y°.
Pemnre 3aauy Kou:  ycos® xdy = (y +1)dX Y( )=

Haiinute obee pemenne nudpdepeHInanbHOro ypaBHeHust y +y = e

OIIK-2 Cnoco0eH MOHUMATH NPHHIMIBI PA60THI COBPeMeHHbIX HH(OPMALIMOHHBIX TEXHOJIOT Wil U MPOrPAMMHBIX CPEACTB, B TOM YHCJIe 0TeYeCTBEHHOI 0 IPOM3BO/ICTBA,
U HCIOJIL30BaTh UX NMPH pellleHus 3a1a4 npodeccuoHaNbHOIl 1esITeJIbHOCTH;
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OIIK-2.1

[IpumensieT coBpeMeHHbIe HH()OPMaInOHHEIE
TEXHOJIOTMH U TIPOrpaMMHBIE CPENICTBA, B TOM
YHUCIIe 0T€YECTBEHHOTO MPOM3BOACTBA, IS
peenus 3aaa4 npopeccuoHaIbHON
JIesITeIbHOCTH

Ilpumepnule npukiaonsie 3a0auu u 3a0anus

<3
3ananme 1. Boruucnute npenen lim sin(x”)(1 —cos x)

; B makete MATHCAD.
0 In*(1+ x)

3aganne 2. Haiiti nepByio u Bropyro nponssoanyto Gyakuun ¥ =Sin*(x —e* —1) s nakere MATHCAD.

-1+5x
3aganue 3. [loctpouts rpaduk QyHKINN } = 2—4 B makere MATHCAD.
X

3ananue 4. BeuncieHue HeonpeaeiEHHbIN, onpenenéunbiii naTerpain B nakete MATHCAD

2+ x3dx 2 3+ xdx
aj 2,3’ ,[ 2\2
@+x°) 1 (1+4x7)

2 -1 1 -1
3aganue 5. Beraucnauts MaTpuIy ABT +3C™" B nakere MATHCAD  rye A= ( j , B= [ j,

0 3 2 0
4 1
C=
5

3aganue 6. Haiitu pemeHue cuctemsl ypapHeHui metojoM ['aycca B makere MATHCAD
X + 3y - 2z = 5
2x + b5y - 4z = 8§,
4x + 11y - 8z = 3.
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3aganne 7. Ioctpouts moBepxHOCTE X2 4+ 3y% —22% +4Xy +6X2 — Yz +4x—3y+52—-9=0 B makere
MATHCAD.

3ananue 8. Haiitn yactHble nmpon3Boauble Gpynkuun Z = (Sin 3X +4y)ctg(5x —3y) B makere MATHCAD.

2

4 X
3ananue 9. BoIYUCIUTH ABYKPATHBINA HHTETPA I dx I (Xx+ y)dy Bmakere MATHCAD.
1 X

3apanuelO. [Ing perenus 3amauu cienaiTe cCXeMaTHIECKUH YEPTEK U MOTYIUTE (PYHKIIMOHATIHHYIO
3aBHCUMOCTSH 110 yKa3aHHUIO K 3aaa4e. Haliaure ob6nacte onpeneneHus 3Toi (yHKLIUH 10 CMBICITY 3a1a4u.
Brruucnute 3HaueHUs 5TON (QyHKIMK TIPU TPeX pa3iuvHbIX 3HAYCHUSIX apryMeHTa. Mccnenyiite GyHKINIO Ha
HauOoJblIee ¥ HaMMeHblee 3HaueHust. OTBEThTE Ha BOIPOC 3a4a4H.

«CeueHune ToHHENS uMeeT GopMy NMPSIMOYTOJIbHUKA, 3aBEPIICHHOr0 noiykpyrom. Ilepumerp ceuenus 18 m.
IIpu kaxoMm pagnyce MogyKpyra IIIOMaAb CeUeHHs OyIeT HanOOIbIIEH ?7»

OGosnaubTe paguyc monykpyra depe3 I u Boipasure ruiomaip S ceuerms kax ¢yukumio ot F: S =S(r).

3apganmell. Ha xakoii BeicoTe I HaJl IIGHTPOM KPYTJIOTO CTOJIA paJinyca a CIeAyeT MOMECTHTH JIAMITY, YTOOBI
OCBEIICHHOCTH Kpasi cTojia Oblia HanOoIbIIeiH?

6) HOpﬂZ[OK MpoOBE€ACHUSA l'lpOMe)KYTO‘lHOﬁ aTTeCTallui, MOKAa3aTECJIH U KPUTCPUU OLICHUBAHUA

CTy,Z[eHTLI CAAaroT 110 JUCLHUIIJIMHE B lu2-m CEMCCTPC 3K3aMCH.

Kpumepuem ycneuinozo oceoenus npozpammuvl OUCYUNIUHbL AGTAIOMCA
- YMEHUE UHTEPIPETUPOBATH IMOHATUS U YTBEPKIACHUS, IPUMEHSTh K PELIEHUIO 33/1a4 U3yUYECHHYIO TEOPHUIO;




- YCBOCHUC MCTOJI0B U IMPUCMOB PCIICHNS OCHOBHBIX 3aa4 JUCIUIIIINHBI; an06peTeHHe HaBBIKOB pa6OTLI ¢ HanOosee 9acTo BCTpCUAOIINMUCH 00BEKTAMU HpI/IKHaI[HOI\/'I
MaTCMaTHUKU.

- 3HaHHE OCHOBHBIX TEOPETUYECKUX IIOJIOKEHUH, (POPMYINPOBOK U T0KA3aTEIbCTB PsAa TEOPEM.
Kputepun onenku (B cooTBeTCTBHH € (JOPpMHPYyeMbIMH KOMIIETEHIUSIMHA M IJIAHUPYEMBIMH Pe3yJIbTaTaAMU 00y4eHHUs )

— Ha OLOCHKY «OTJIUYIHO» — CTYACHT JOJIKCH I1OKa3aTh BBICOKHI YPOBCHDb 3HAHUI HE TOJBKO Ha YPOBHE BOCIIPOU3BEACHUA U OOBSICHEHHUS I/IH(I)OpMaI_II/II/I, HO U
HWHTEJUICKTYaJIbHBIC HaBbIKW PCIICHU HpO6J’I6M 1 3a1a4, HaXOXKICHWA YHUKAJIbHBIX OTBETOB K np06neMaM, OLICHKU U BBIHECCHUSA KPUTHUICCKUX Cy)K,I[eHI/II\/’I;

— Ha OLIEHKY «XOPOIII0» — CTYACHT JIOJDKEH ITOKa3aTh 3HAHKsI HE TOJIBKO HA YPOBHE BOCIIPOM3BEACHUS U O0BCHEHUSI HH(QOPMAIIMY, HO U MHTEIUIEKTyaIbHbIe HABBIKA
pereHus npo0ieM M 3a7a4, HaX0XKICHUS YHUKAJIbHBIX OTBETOB K Ipo0ieMaM;

— Ha OLICHKY «YI0BJIETBOPUTEIbHO» — CTYJICHT JOJDKCH NIOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BECHUS B 00BSICHEHHSI HHPOPMAIUH, HHTEIIEKTyaIbHbIE HABBIKH
peLIeHHs IPOCTHIX 3a1a4;

— Ha OLCHKY «HEYAOBJIETBOPUTEJIbHO)» — CTYACHT HE MOXKET ITOKa3aTh 3HAHW Ha YPOBHE BOCIIPOU3BECACHUA U OOBSICHEHHS I/IH(I)OpMaI_II/II/I, HC MOXKCT ITIOKa3aThb

HUHTCJIJICKTYAJIbHBIC HABBIKM PCIICHUA MMPOCTHIX 3aaa4.



