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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM roy Ha 3aceqaHuu kapeapsl [IpukinagHoi MaTeMaTuku U UHGPOPMATUKU

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM roy Ha 3acefqaHuu kapeapel [IpukinaaHoi MaTeMaTuku U HUHPOPMATUKU

IIporokomor 20 1. Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu 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 ogoopena st peamsanuu 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

Poccuiickas
oubaunoreka. Karamoru

FOCY,I[apCTBeHHaSI

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

DNEeKTpOHHbIE  pecypchl  OMOINOTEKU

MI'TY um. I'.'1. HocoBa

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

Wudopmannonnas cucrema - Eaunoe
OKHO _JIOCTyNa K _MH(QOPMAIMOHHBIM

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

[MouckoBas cucrtema Axamemus Google
(Google Scholar)

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

HammonansHas
MH(OPMAIIMOHHO-aHATUTHYECKas
cucrema — Poccuiickuii MHIEKC HAYYHOTO

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

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(s_—ﬂ'xdx.

1. BbruuciuTe onpeseacHHbIe HHTErpabl 1)

O @ | N

1
(L-sin2x)’dx; 2) IXZX 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, rme A:(O J B=l2 1 )
1

1 1) 0
-1 1
1 1 0
2. BBIMUCTHTE ONIPENETUTENh MATPHIIBI IBYMS CIOCO0AMH 5 _| 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»

=(4-1) b=(-25) c=(12)

1. TloctpoiiTe Ha MIOCKOCTH BEKTOPHI a . Haliiure ux nuHelnyro

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)y2—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
+ -

oxoy  oX

2. Jlana pyHkuus z — |n(l — lj . Haiit 3Ha4eHME BBIpaKEHUS

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
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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.



O1neHOYHbIE CPEACTBA IJIA MMPOBEAEHUA IPOMEKYTOUYHON aTTeCTaIlun

a) Ilnanupyembie pe3yJbTaThbl 00y4eHHUS M OLIEHOYHbIE CPeACTBA AJIs NPOBeAeHHUs IPOMEKYTOYHOMH ATTEeCTALMU:

Ko unaukaropa

Muaukatop AOoCTKEHUS

O1eHOYHBIC CpPeICcTBa

OIIK-1 Cnoco0eH NpUMeHSITh eCTECTBEHHOHAYUYHbIE U 00LIeHHKeHePHbIe 3HAHUS, METOIbI MATEMATHYECKOI0 AaHAJIN3a U MO/IeJTHPOBAHUS, TEOPETUYECKOr0 U

IKCNEPHMEHTAIBHOI0 HccIeI0BaHNs B MPogecCHOHAIBLHOM

AeATECJIbHOCTH

OIIK-1.1

Pemaer crangapTHble podeccuoHaIbHBIE
3aJau ¢ IPUMEHEHHEM
€CTECTBEHHOHAYYHBIX U OOLICHHKEHEPHBIX
3HAHUH, METOJI0B MAaTEMAaTHYECKOTO
aHaJIM3a U MOAEIMPOBAHUS

Teopernyeckne BONpock AJIs1 IK3aMeHA

1 cemectp

1. Ipenen ¢pynxumu B Touke. [Ipexen pynkmm B 6eckoneyHocTr. OTHOCTOPOHHHE TIPEIEIIHI.

2. beckoHedHO Maible M OeCKOHEUHO OolbIne GpyHKIHHU, CBSI3b MEX Ty HUMUA. CBOHCTBAa OECKOHEYHO
MabIX (QYHKITHI.

3. Teopemsl 0 npenenax. PackpelTe HEONPEIEIECHHOCTEN.

4. 3amedvaTtenbHbIC TPEICIIbI.

o

CpaBHeHNEe 0ECKOHEYHO MATbIX (DyHKIIHIA. DKBUBAJIICHTHBIE OECKOHEYHO Majble (YHKIIUN U
OCHOBHBIE TEOpeMbI 0 HUX. [[puMeHeHrE K BBIYHUCICHUIO MTPEICIIOB.

HemnpepbiBHOCTS (hyHKITNH B TouKe. TOYKM pa3pbiBa U UX KiIacCH(UKaIms.

OCHOBHBIE TEOPEMBI O HENPEPHIBHBIX QyHKIMAX. CBOKCTBA (DYHKINMH HEMTPEPHIBHBIX HAa OTPE3KE.
[Mpoun3BoaHast GYHKINH, €€ TeOMETPHUUESCKUIA U (PU3MYECKHIA CMBICIT.

© o N o

VYpaBHeHHUSs KacaTeNnbHON M HOpMaiH K KpuBoi. uddepenuupyeMocts GyHKINH B TOUKE.

10. [TpouzBoiHas CyMMBI, pa3HOCTH, TPOU3BENEHUsI, YacTHOTO (pyHKIMMI. [Ipon3BOIHAS CIIOXKHOM U
oOpaTHOU QyHKIIUH.

11. TudpdepennrpoBanre HESBHBIX U TapaMeTpUIecK 3a1aHHbIX QyHKIuWi. Jlorapudmudeckoe
T pepeHInpoBaHue.

12. IIpon3BOIHBIE BBICIINX HOPSIKOB.

13. Juddepennnan pynkuun. ['eomerpudeckuii cmpicn auddepenmana. [pumenenue
JuddepeHnnana K NpuOIMKeHHBIM BBIYACICHUSIM.

14.T1paBuno Jlonurans.

15. VC1oBUSI MOHOTOHHOCTH (DYHKIHH. DKCTpeMyMbl PyHKIni. HeoOxoaumMoe 1 1I0CTaTOYHOE YCIOBHS
9KCTpeMyMa (QyHKIHU.

16. HanboubIee 1 HauMeHbllee 3Ha4eHUs1 GYHKIIUH Ha OTPE3KE.




Kon unaukaropa

I/IHILI/IKaTop JOCTHKCHU S

OrieHOYHBIC cpe€acTaa

17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.

37.
38.

Beimyknocts rpaduka ¢pynkuun. Touku nepernda. HeoOxoanmMoe 1 JOCTaTOUHOE YCIIOBHS TOYEK
meperuoa.

AcumnToTsl Tpaduka QyHKITIH.

ITepBooOpa3zHas. HeonpenenenHbIi HHTETpal U ero CBOWCTBA. Tabuua OCHOBHBIX HHTETPAJIOB.
OCHOBHBIE METOIbI HHTETPUPOBAHMSL: 3aMEHA IEPEMEHHON 1 HHTEIPUPOBAHKE T10 YaCTSM.
WHTerpupoBanye palMoOHaIbHBIX (YHKIHA.

WuTerpupoBanme TPUTOHOMETPUIECKAX (PYHKIINH.

WuTerpupoBaHme npparioHANBHBIX (YHKITHIA.

OrnpeeneHHbIN HHTETpall Kak Mpe/ei HHTErPabHON CYMMEI, €T0 CBOMCTBA.

®opmyna Herotona — Jlelioanna. OCHOBHBIE CBOICTBA OMPEAEIICHHOTO HHTETpaja.
Brruucnenne onpeneaeHHOro MHTErpasa (3aMeHa NepeMEeHHON, MHTETPUPOBAHKE 10 YACTSM).
I'eomerpuyeckre 1 GU3NUECKUE IPUIOKEHUS ONPEACICHHOTO HHTErpaa.

Martpunsl. Bunel matpun. JlelicTBHs HaJl MAaTPULIAMH.

Onpeaenurens. OnpeaeneHue, CBONCTBA OMPEICTUTEIS.

O6patHas matpuna. CriocoOb! HaxoKAeHU 00paTHO# MaTpuibl. PaHT MaTpHIIbL.

Cucremsl TMHEWHBIX ypaBHeHUNH. OcHOBHBIE TOHATHSA. CoBMecTHOCTh CJIAY.

Pemmenne HeBBIPOXKACHHBIX JIMHENHBIX cucTeM. @opmyrsl Kpamepa. MaTpuyHslii MeTO.
Pewenue cuctem nuHEHHBIX ypaBHeHHUM MeTogom ["aycca.

CucreMbl TMHEWHBIX OJJHOPOIHBIX YPaBHEHUH.

Bextopsl. JIluneitHble onepaunn Haja BekTopamu. IIpoexknns Bektopa Ha ock. Momynbs BeKTOpa.
Hanpagnsromue KOCUHYCHI.

CkangpHOe IMpOM3BEEHHE BEKTOPOB, €ro CBOMCTBA. [IpmiiokeHHs CKalspHOrO MPOU3BENEHHS B
reoMeTpuy, pusuke.

BexTopHOE npon3BeieHne BEKTOPOB, €ro CBOWCTBA. | IpuitokeHns BEKTOPHOTO MTPOM3BEICHHS.
CMelaHHOE IPOU3BEACHNE BEKTOPOB, €ro cBOMCTBA. [IpninoxkeHns cMEmanHOro Nponu3BeICHUs.
2 cemecTp

39. YpaBHeHMS PSAMOM Ha MIOCKOCTH.

40. YpaBHEHUS IUIOCKOCTU B IIPOCTPAHCTBE.
41. YpaBHEHHUs NIPSIMOI B IIPOCTPAHCTBE.




Kon unaukaropa

I/IHILI/IKaTop JOCTHKCHU S

OrieHOYHBIC cpe€acTaa

42. B3aumnoe PacCIiojIoKCHUEC NPAMBIX U IJIOCKOCTEH. YTOoI MCKAY HUMHU. Paccrosnaue oT TOUKH a0

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

50.
51.
52.
53.

54,
55.
56.

57.
58.
59.
60.
61.
62.
63.

64.

MPSMOM, IMIIOCKOCTU. TOoUKa repecedyeHus IpsiMOi U TIIOCKOCTH.
KpuBeie BTOpOro nopsaka: OKpy>KHOCTb, JJIIUIIC, , UX T€OMETPUIECKHAE CBOMCTBA M YPaBHEHUS
Kpussle Broporo nopsaka: runepoona, napadonia, ux reoMeTpHYecKre CBOWCTBA U YpaBHEHUS
O6macts onpenencuus OHIL. IIpenen, nenpepbiHocTh OHII.
YacTHble MPOU3BOAHBIE IEPBOTO MOPAIKA.
YacTHbIE TPON3BOAHBIE BBICIINX MTOPSIKOB.
HuddeperunpyemMocTs U MONHBIN quddepeHnnan GyHKITN.
[Mpumenenne mnomHoro nuddepeHnrana K NpUOIMKEHHBIM BbruuciaeHusM. duddepenmnuanst
BBICIIUX MTOPSAIKOB.
[MpousBoanas cioxxHol GyHKIMH. [TonHas mpon3BoIHAsL.
KacarenbHas IIockocTh 1 HOpMaJb K TOBEPXHOCTH.
OkcrpeMyM GYHKLIUH OBYX IepeMeHHbIX. Heo0xonumoe u J0CTaTOYHOE YCIOBHE SKCTPEMYyMa.
JIBOitHO!M WHTErpasl: OCHOBHBIC MOHATHS W ompeseieHus. [ eoMmerpuueckuii U (QU3MUECKUN CMBICTT
JIBOMHOTO UHTErpana.
Brruncnenne ABOWHOT0O MHTETpaia B IEKApTOBBIX KOOPAMHATAX.
Brruncnenne ABOWHOTO HHTETpalia B MOJISPHBIX KOOPIUHATAX.
Juddepenunansable ypaBHEHHUs: OCHOBHBIE MOHATHS. 3a1a4H, IPUBOAALINE K AU (HepeHIHaTIbHBIM
ypaBHeHusiM. Teopema CyIIeCTBOBaHUS M E€AWHCTBEHHOCTH peUIeHUs AudepeHInaibHOro
YpaBHEHHUS.
YpaBHEeHUS C pa3IeNSIOIUMUCS TIEPEMEHHBIMH.
OnHopoHble U depeHnanbHbie ypaBHeHHs | opsika.
JIuneiinble ypaBHeHus. Y paBHeHMs bepHyun.
YpaBHeHHE B OJNHBIX qUddepeHnranax.
Juddepenunansaple ypaBHEHNS BBICIIMX MOPSIKOB: OCHOBHBIE TIOHSTHS.
VYpaBHEHUs, TOMYCKAOLIUE TOHKEHUE MTOPAIKA.
Jlunelinple auddepeHManbHble  YpaBHEHHS BBICIINX MOPSAKOB. JIWHEWHbIE OJHOPOJHEIC
JuddepeHnInaNbHbe YpaBHEHHS 2, N-T0 MOPSIKOB.
Nurerpuposanue JIOJY ¢ mocrosHHBEIME KO3 duItIeHTAME.




Kon unaukaropa

I/IHILI/IKaTop JOCTHKCHU S

OrieHOYHBIC cpe€acTaa

65. Jlunetinsie HeoqHOpoaHbIe JIY. CTpykTypa obmiero pemenus JIHAY.

66. MeToa Bapualliy MPOU3BOJIbHBIX MTOCTOSTHHBIX.

67. Unrerpuposanue JIHY ¢ mocToSHHBIMI KO3 GHUITHEHTAMH U IIPABOi YaCTHIO CIIEITAATHHOTO BHIA.

68. Ilonsarue psma. Cymma psga, cxopsimecs psibl. CBOHCTBa cxomsmmxcs psaoB. HeoOxoaumerit
MPU3HAK CXOAUMOCTH PSIIOB C MOJOKUTEIbHBIMU YWICHAMMU.

69. JlocTaTouHble NMPU3HAKU CXOAWMOCTH PSAJOB C MOJOKUTENBHBIMU YJIEHAMU: NMPU3HAK CPAaBHEHMUS,
MpEeACNIbHBIN PU3HAK CPABHEHUS,

70. Ilpmsnak [lamamOepa, paaukansHbId pu3Hak Koy, nHTerpansHbiid npu3aak Kormm.

71. 3HaKkollepeMEeHHbIE W 3HAKOUEpeAyIoIluecs psabl. AOCONIOTHAasE W YCIOBHAs CXOAUMOCTb.
JocraTouHoe yciaoBre abCOIIOTHON CXOUMOCTH.

72. Teopema Jletionuna. [TpuOnmkeHHOE BRIYUCICHIE CYMMBI 3HAKOUEPEIYIOIIErocs psa ¢ TpeOyeMoit
TOYHOCTHIO.

73. Onpenenenue creneHHOro psaa. OOIacTh CXOAMMOCTH CTEMEHHOTO psma. Teopema Aobens.
CBoJiCTBa CTENIEHHBIX PSAOB.

74. Psapn Teitnmopa. Paznokenue GyHKIMHM B CTETIEHHOW psf: MOHSTHE, SAUHCTBEHHOCTh Pa3lIOKEHUS,
YCIIOBUS Pa3I0KUMOCTH, pa3joXKeHHe C HCIOJIb30BaHUE PA3IOKEeHUH B psal MakiiopeHa OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIIHUH.

OIIK-1.2

Pemaer HpO(I)eCCI/IOHaHLHLIe 3aJa4u C
MMPUMCHCHUEM METOJ0B TCOPECTUICCKOT'O U
OKCIICPUMCHTAJIBHOT'O UCCIICIOBAHU.

Ilpumepnuie npaxmuueckue 3a0aHus 01 IKIAMEHA:
1. Beraucnure npeaensr:

w4 . . —
2) fim XX ) i AN ) L V2Y -1V
x—® X 4+ 3X° + 2X x-0 COS X — COS° X m 3
d —_ =
2. Haitnre ~> s pymami: a) y = e ;6) | ¥ =9 2
dx y = In(sin 2t).

3. Beruncnuts:  a) 3—+/3+i, 6) (1— i)zs.




Kon unaukaropa

I/IHILI/IKaTop JOCTHKCHU S

OrieHOYHBIC cpe€acTaa

4. Haiitu HeonpeieI€HHBI  WHTETPA: a)J.Sin 3x-cos5xdx 0) [ 1-cosx . B) .[ (2x+5)-e*dx.
(x —sinx)?

xdx

2 \/x2+5.

1
6. BeauciuTh onpeeneHHbIN HHTErpat J‘4x .arcsin xdx -
0

J20
5. Beraucnuth omnpeneneHHbIA HHTErpal j

o . 2
7. Haiitn mmomams (uTypsl, orpaHmueHHol mmHmsvu: X =4, y° =4X.

8. Pemmmre cucteMy: a) MaTpudHBIM criocobom; 0) o popmynam Kpamepa

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

-1 0 0 0
9. I3MeHUTH MOPSI0K HHTETPUPOBAHUS J' dy J' fdx + J' dy J’ fdx.

-2 —J2+y -1 7\/?
10. Beruuciaurs Hﬂ’ D:x<y<l-x%, x=0.
s /x2+y2
_fo_v2_\2 N3
11. Ha#iTi 1 moCTpOUTH 00JIACTh OTpeesieHus] GYHKIIUN U=y9-x"—y" +(x-y) .
12. Haiitn nonsbiii auddepenman  dynkumn: 2 =X In'y —sin2xy.

13. Haiiti bacTHBIE NPOU3BOJHBIE IEPBOTO MOPsIKa (YHKIWU: Z = 5x? y3 + In(x + 4y).

14. Hammucatp ypaBHEHHE KacaTeIbHOMN IIIOCKOCTH 1 HOPMAJTH K IOBEPXHOCTH Z = 4/ X% + y2 B TOYKE
(3, 4, 5).
15. UccneoBath Ha okcTpeMyM QyHKIMIO Z = X —2Xy +4Y°,
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16. Pemmre 3anaay Komm:  ycos® xdy = (y2 +1)dX, y(O) =0.

17. Haiimute obmee pemenne nupdepeHnuanbHoro ypapaeans  y +y = e?,

OIIK-2 Cnoco0eH NOHUMATh NPUHIUIBLI PA00THI COBPEMEHHBbIX HH(POPMAIMOHHBIX TEXHOJIOTHIA M IPOrPAMMHBIX CPEACTB, B TOM YHCJIe 0T€4eCTBEHHOT0
NPOU3BOACTBA, U UCMOJH30BATH UX NPH PellieHusl 3a1a4 NPodeccHoOHATbHOM 1eTeJIbHOCTH;

OIIK-2.1

[IpumeHnsieT coBpeMeHHbIE
WH(POPMALMOHHBIE TEXHOJIOTHU
HpOrpaMMHBIE CPEACTBA, B TOM YHCIIE
OTEYECTBEHHOT O IPOU3BOJCTBA, IS
peleHus 3a1a4 npoecCuoHaNbHON
JESTENTBHOCTH

IIpumepnuie npuknaouvie 3a0auu u 3a0anus

H 3
3aganue 1. Beruucnuts npeaen lim sin(x")(1 - cos X) B nakere MATHCAD.

-0 In*(1+x)

3aganue 2. Haiiti niepByio u Bropyro mponsBoxuyio gyukmun y =Sin*(X—e* —1) B nakere
MATHCAD.

—1+5x

3ananue 3. [loctpouTts rpaduk GyHKIMH Y = — B nakete MATHCAD.
X

3aganue 4. Beiuncienue HeonpeaeiEHHbIN, onpenenéunbiii naTerpai B nakete MATHCAD

2+ x3dx 2 3+ xdx
a_[ 23’6J 2\2
@+x°) 1 (1+4x7)

2 -1
3ananne 5. Boraucmuts matpry AB' +3C ™" B nakere MATHCAD e A= ( j,

el -
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3apganue 6. Haiiti pemenue cuctemsl ypaBHeHUi MetogoM ["aycca B makere MATHCAD

X + 3y - 2z = 5
2Xx 4+ b5y - 4z = 8§,
4x + 11y - 8z = 3.

3aganne 7. Iloctpouts moBepxHOCT X° +3y° —22° +4Xy+6X2 — yz +4x—3y+52-9=0 =
nakere MATHCAD.

Baganue 8. Haiitu uactHbie mnpousBoanbie ¢ynkimn Z = (SIN3X+4y)ctg(5x—3y) B makere
MATHCAD.

2

4 X
3aganue 9. BoranucauTh IBYKPATHBIN HHTETPAIT I de (x+ y)dy Bmnakere MATHCAD.
1 X

3apanmelO. [{ns pemenus 3anauun crenaiTe cCXeMaTHUECKUH YePTEXK U MOTYUUTe (PYHKIMOHATIBHYIO
3aBHCUMOCTb 110 YKa3aHHUIO K 3a1a4e. Halinute o6nacTb onpeneneHus 3Toi GyHKIUH 110 CMBICITY 33/1a4H.
Brruucnute 3HaueHUst 5TON QyHKIMY TIPU TpeX pa3indHbIX 3HAYCHUSIX apryMmeHTa. Mccnenyiite
¢byHKLMIO Ha HanOoJbllee M HaUMeHblIee 3HaueHus. OTBEThTE Ha BOMPOC 3a/1a4H.

«Ceuenue ToHHEIs UMeeT (GopMy MPSMOYTOIBHUKA, 3aBEPIICHHOTO MONyKpyrom. [lepumerp ceuenus 18
M. [Ipu kakoM pajguyce MoayKpyra IUIomaab ceuyeHus OyneT HaubobIIeiH?»

OGo3naubTe paguyc nonykpyra yepes I u Boipasute ruiomaip S ceuerms Kax ¢yukumio ot I

S = S(r).

3anannell. Ha xakoif BeICOTE I HAJl HEHTPOM KPYTJIOTO CTOJIA pajyca a ClIeyeT IOMECTUTD JIAMITY,
YTOOBI OCBEIIEHHOCTH Kpas cTojia Oblj1a HAanOObIIeH?




0) [lopsimok MpoBeaeHUsI MPOMEKYTOUHOI aTTeCTAlliM, MOKA3aTeJH U KPUTEPUH OLleHUBAHUSI:
CTyIeHThI CHAKOT MO JUCIMILIMHE B 1 M 2- M ceMecTpe SK3aMeH.

KpumepueM YyCneutHoco 0C60€ERUAL npocpammbl ()lleLﬂll’UlMHbl A6IAIOMCA.
- YMCHUE UHTCPIPETUPOBATD IMTOHATHA U YTBEPKACHUS, IPUMCHATH K pEIICHUIO 3a/la4 U3YUYCHHYIO TEOPUIO,

- YCBOCHHE METOAOB U MPHUEMOB PELICHHUSI OCHOBHBIX 33/1a4 AUCUUILTHHEI, TPUOOPETEHNE HABBIKOB paboThl ¢ HanboJIee YacTO BCTPEUYAIOLINMHUCS 0O BEKTaMU MPUKIIATHOM
MaTEeMaTHKH.
- 3HaHHE OCHOBHBIX TEOPETUYECKUX ITOJIOKEHUH, (POPMYINPOBOK U T0KA3aTEIbCTB PsAa TEOPEM.

Kputepun onenku (B cooTBeTcTBHH ¢ (JOPMHPYyeMbIMH KOMIETEHIIUSIMHA W IJIAHUPYEMBIMH Pe3yJIbTaTaAMU 00y4eHHUs )

— Ha OLIEHKY «OTJMYHO» — CTYACHT JIOJDKEH I10Ka3aTh BEICOKUH yPOBEHb 3HAHUI HE TOJIBKO HA YPOBHE BOCIIPOM3BEIEHUS U 00bsCHEHUS MH(OpPMALIUH, HO U
WHTEJUIEKTYalbHbIC HABBIKHM PEIICHHs POOJIEM | 334, HAXOXKICHUS! YHUKAJIBLHBIX OTBETOB K MPOOJIeMaM, OLICHKH U BBIHECEHUS] KpUTUIECKHX CYKICHUIA;

— Ha OLIEHKY «XOPOII0» — CTYACHT JIOJDKEH ITOKa3aTh 3HAHHS HE TOJBKO HA YPOBHE BOCIIPOM3BENCHUSI U 00BCHEHUS! HH(OPMAIIUHU, HO U HHTEIUICKTyaIbHbIC
HaBBIKM PELICHU MTPpo0OJeM U 3a/1a4, HAXOKICHNUS YHUKAJIBHBIX OTBETOB K Ipo0iemMam;

— Ha OLICHKY «y/JA0BJIETBOPUTEIBHO» — CTYJCHT JIOJDKCH IMOKa3aTh 3HAHUS HA YPOBHE BOCIIPOHU3BEICHHS ¥ OOBSCHEHUSI MHPOPMAIIH, HHTEIUICKTYaJIbHBIC HABBIKA
peLIeHHs IPOCTHIX 3a1a4;

— Ha OLICHKY «HeY/0BJIETBOPUTEIbHO» — CTYJICHT HE MOKET [T0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS 1 OOBSICHEHUsI MHPOPMALIUK, HE MOKET MOKa3aTh
WHTEIJIEKTya IbHbIE HABBIKU PELICHUs IPOCTHIX 3a/1a4.



