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Jiner akryanuszauun paboueil nporpamMmb

Pafouas nporpaMma nepecMorTpena, obeyanesa i onobpena fAns peanwzamiy 8 2020 - 2021
y4eGHOM IOy Ha 3aCeAaHNHE Kaheapsl [TpnksaaHoli MaTeMATHKH B HEPOPMATHKH

[poroxon ot 01.09.2020.#. Ne 1
3as, kadeapoll Lo % 10.A Mssexos

PaBouas nporpaMva nepecMoTpena, obcyKiena # 0100peHa /114 peaTu3aliy B 2021 - 2022
yueGHOM roy Ha 3acesanin kadeaps: [TprKIaTHOR MATCMATHKA H wH$opMaATHKY

[Tpotokon oT __ 20 r. Ne __
3ag. kadeapoi 10.A.H3sexon

PaGoyast porpaMMa nepecMoTpena, oGeykaena  0100pena 115 peaHsalni 8 2022 - 2023
yuefHOM roy Ha sacefanmy kadeaps! TTPHKIAIHON MATEMATHKH 1 nH(BOPMATHKH

[Tporokomor __ 20 N
3as. xadeapoit 10.A W3gexon

PaBoyas mporpamMma nepecMoTpena, 00cykaena 1 01o0peHa JUIA PeTH3alHN B 2023 - 2024
yueBHOM 1oty Ha acenanmn kadeapst TIpHKI/INOH MaTeMATHKH | HHPOPMATHKH

[lporokon or __ 20 v Ne
3ag. Kadeapoi 10.A M3sexos




1 Ienn ocBOEHHUSI THCIMTITHHBI (MOTYJIsI)

Henssmu muctmmuiiHbl  "MaremaTtuka" — SBISIOTCS: O3HAKOMJICHHE OOyYaeMbIX C
OCHOBHBIMH TIOHSTHSIMH U METOJaMU MATEMAaTHUKH, CO3/IaHHUE TEOPETUYECKOW U MPaKTUICCKOU
0a3bl MOATOTOBKH OAaKaIaBPOB K JCSITEIBHOCTH, CBI3aHHOW C IPOSKTHPOBAHUEM, pa3pabOTKON U
NPUMEHEHHEM HH()OPMAIIMOHHBIX TEXHOJIOTHA W TPOTPAMMHBIX CPEICTB JUIS PEIICHHS 3a7ad
npoecCHOHANBHOM JIeATENIBHOCTH, a TAKXKE OBJIAZCHHE HEOOXOAUMBIM U IOCTATOUYHBIM YPOBHEM
OOIIEKYIBbTYPHBIX U IPOGECCHOHATBHBIX KOMIIETCHIIUN B COOTBETCTBUH ¢ TpeboBanusimu ®I'OC
BO 1o nanpasnenuto 09.03.03 "IIpuknannas uandopmaruka'.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

HNucuunnuHa MaremMaTuka BXOOUT B 00s3aTENIbHYI0 4YacTh y4yeOHOro IUIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

JUis  u3ydeHuss ~ OUCHUIUIMHBI  HEOOXOAWMBI  3HaHUS  (YMEHHs,  BIAJCHHS),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

JUisi yCHEemIHOTO YCBOGHHUS JaHHOW IUCHMIUIMHBI HEOOXOOMMO, 4YTOOBI 00ydaemblit
BJaJe] 3HAHUSAMH, YMEHHSIMH U HaBbIKaMH, C(HOPMHUPOBAHHBIMH B TMpoOIlecce H3YyYEHUs
MAaTEeMaTUKHU B CPEIHEN LIKOJIE.

3nanust (yMEHUs, BIAJCHHUS), TOTYYCHHBIC MIPH M3yYCHUU JAHHOW AMCUUILUIMHBI OyIyT
HEOOXOUMBI 17151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

JluckpeTHas MaTeMaTuKa

MaremaTnyeckoe MOJEIUPOBAHUE

duHaHCcOBas MaTeMaTUKa

Hccnenoanue onepanuii 1 METO1bI ONTUMU3ALNU

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/ibTaThbl 00y4eHHUs

B pesynbraTe ocBOeHMs JUCHMIUIMHBI (Moayns) «MaremaThkay o0ydaromuics 10HKeH
00J1a1aTh CIEAYIOIMMU KOMIIETEHIUSMU:

CtpykTypHBIT
JIEMEHT [Tnanupyemble pe3ynbTaThl 00y4eHUs

KOMIICTCHIIM

OIIK-1 Cnioco0GeH NpUMEeHSTh €CTECTBEHHOHAYYHbIE 1 OOLIEMH)KEHEPHbIE 3HAHMUS,
METO/Ibl MATEMAaTUYECKOT0 aHAJIN3a U MOJEIUPOBAHMSI, TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOIO
UCCIIEI0BaHMsl B TPO(ECCUOHAILHOU J1eITEIbHOCTH;

OIIK-1.1 Pemraer craHaapTHble MNpodecCHOHANbHBIE 3aJauyd C MPUMEHEHUEM
€CTECTBEHHOHAY4YHBIX M OOUIEMH)KEHEPHbIX  3HAHWI,  METO/OB
MaTeMaTHYECKOT0 aHaJI13a U MOJICIIUPOBAHUS

OIIK-1.2 Pemaer mpodeccuoHanbHbIE 334ayd  C  NPUMEHEHHUEM  METOJIOB
TEOPETUYECKOTr0 M AKCIIEPUMEHTAIBLHOTO UCCIIEIOBAHUS

OIIK-2 Crioco6eH UCnonb30BaTh COBPEMEHHbIE MHPOPMALIMOHHBIE TEXHOJIOTHH U TPOrpaMMHBIE
CPEJICTBA, B TOM YHCJI€ OT€YECTBEHHOI'O ITPOU3BO/ICTBA, PU PEIICHUH 3334 IPo(hecCHOHATBbHON
JESITENIbHOCTH;

OIlK-2.1 [IprmeHsieT coBpeMeHHbIe HHPOPMAIIMOHHBIE TEXHOJIOTHH U TPOrPaMMHBIE
CpPENCTBA, B TOM YUCJIE OTE€YECTBEHHOI'O IIPOM3BOJICTBA, IS PEIECHU 3a/1aY]
PO eCCHOHAIBHON eI TETLHOCTH

OIIK-6 CrocobeHn aHamu3upoBaThb U pa3pabaThIBaTh OPTraHU3AIMOHHO-TEXHHUUECKUE W
HKOHOMUYECKHE TPOIECCHl C MPUMEHEHNEM METO/0B CUCTEMHOIO aHAIN3a U MaTEMaTHYeCKOIo
MOJIETTMPOBAHUS;




OIIK-6.1

[IpuMeHseT METOAbl TEOPUHM CHUCTEeM H  CHCTEMHOTO  aHaJM3a,
MATEMATHUYCCKOTO U CTATHUCTHUYCCKOI'O MOIIGHI/IpOBaHI/IH, HUCCJICIOBAHU
omepanuii, JUCKPETHOW H (UHAHCOBOM MaTEeMaTWKH JUIsl aHaIW3a W
pa3paboTKH OpPraHU3alMOHHO-TEXHUIECKIX i YKOHOMUYECKUX TPOIIECCOB

OIIK-6.2

HpOBOI[I/IT pacuCThbl OCHOBHBIX ToKa3aTeseH PE3YIBTATUBHOCTU CO3daHUA U
IMPUMCHCHHA HH(bOpMaHHOHHBIX CHCTEM ¥ TEXHOJIOTHH




4. CTpyKTypa, 00bEM U coaep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM

YUCJIC:

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

— BHeaynutopHas — 8,1 akan. yacoB

— caMocTosTeNbHAs paboTa — 69,5 aka. yacos;
— MOJTOTOBKA K Kk3ameny — 71,4 akaz. yaca

®dopma aTTecTaluu - SK3aMEH

AynutopHas = =
o | KOHTAKTHas pabora E 3 dopma TeKyILEero
= s X Bu KOHTPOJIS
Pazzen/ Tema 3 (B axa. vacax) S A . p Kon
S 3 © | caMOCTOATENFHOM [ yCIIeBaeMOCTH H
JACIATUTAHBL 5 [~ . | KoMIeTeHIun
@) g £ paboThI TIPOMEKYTOYHOM
Tlex. 7a0. | IpaKT. R aTTecTAIH
3aH. | 3aH. O &
1. BBenenue B MaTeMaTHYECKHA aHATTU3
- KOHCYJIbTallH 0
- TIOJIFOTOBKA K emeHuio /3 Nel,
1.1 TIlomarue ¢yHKINU A p A
. N MIPAKTUYECKUM - ayJMTOpHAs
OJTHOM TIepeMEeHHOH.
o 3aHATHSIM, KOHTpPOJIbHAs paboTa
MaremMaTuyeckuii makeT OIIK-1.1,
2 2 - BemmoniHenne | (AKP) Nel «IIpenen u
MathCAD Kak OIIK-1.2
N3 Nel «IIpenen| HenpepsIBHOCTEY
WHCTPYMEHT peueHus
u - 3ammra UJI3 Ne 1.
MaTeMaTHYEeCKUX 3a1ad. "
HETIPEPBIBHOCTHY» Mpenen u
HENpPEPLIBHOCTD"
- KOHCYJIbTAIlUHU TI0
1.2 IIpenen y H
- moarotoBka kK | pemenuro NJI3 Nel,
MOCJIeIOBATEIbHOCTH.
MPaKTHYECKUM - ayIUTOpHAas
IIpenen u
3aHATHSM, KOHTpOJIbHAs paboTa
HENPEePBIBHOCTH 1 OIIK-1.1,
N 6 8 8 - seinoniHenne  |[(AKP) Nel «IIpenen u
¢byHKIMN OZIHOM OIIK-1.2
. N3 Nel «IIpenen| HenpepbIBHOCTH
TepeMeHHOM (DOID).
u - 3ammra I3 Ne 1.
Brruncyienne npenenos s HEIPEPBIBHOCTE) "IIpenen u
nakere MathCAD pep P "
HETPEPHIBHOCTH
- ayIUTOpHAas
1.3 [uddepennmansHoe - IOATOTOBKA K | KOHTpOJIbHAsS paboTa
UCUHUCIICHHE @OIl. HPaKTUYECKUM (AKP) Ne2 OIK-1.1
JuddepeHnypoBanne u 3aHATHAM, «[IpousBomHAN, OIK- 1'2'
MOCTPOeHHE  TpaduKoOB 6 10 8 - BBIIIOJIHCHUE - KOHCYJIBTaLlUH O o
. N OIIK-2.1,
(hyHKUMH OHOH N3 Ne2 pemernto 13 Ne2, OIK-6.1
MEepeMEeHHOM B TMaKeTe «IIpousBonHas u | - 3ammra UJI3 Ne 2. '
MathCAD e€ nmpumenenne» | «lIpomsBomHas u e€
NPUMEHEHHUE)
Wroro no pazaeny 14 20 16

2. NlHTerpanpHoe ucYrcieHne (GYHKINHU OTHOM MepeMEHHOM




2.1 TlepBooGpa3Has u

- IIOATOTOBKA K

HEOoIpeAeIEHHbBIN
MPaKTHICCKUM
HHTETpal. OcHoBHBIE
3aHATHSM,
METObI - KOHCYJIbTAIIUHU TI0 OIIK-1.1,
6 10/51 8 - BBIMIOJIHCHUE
HUHTETPUPOBAHMUS. VI3 Ne3 pewmernto /13 Ne3 OIIK-1.2
Briuncienve -
N «HeormpeneneHHbI
HeonpeaeIEHHBIX N
i uHTErpaI»
UHTETPAJIOB B  MAKETe
2.2 OmnpeneneHHbIH - ayJJUTOpHAas
UHTErpall. ®opmyna KOHTpOJIbHAs paboTa
HeroTona-JIeliOHuIA. (AKP) Ne3
N - HOATOTOBKA K R .
3amMeHa IEepeMEHHOH u «OnpenenéHHpli OIIK-1.1,
6 8/51 8 MPaKTHYECKHM
HUHTETPUPOBAHKE o HHTETpa», OIIK-1.2
3aHATHSM,
YacCTsM. Brruucnenue - 3amura U3 Ne 3
OIpeneNEHHBIX «HeonpeneneHHsIi
UHTETPAJIOB B  MAKETe HHTETPaI
Hroro 1o pasmeny 12 18/101 | 16
3. JIuneitHas 1 BeKTOpHas anredpa
3.1 Jluneiinas anrebpa:
Marpunbr u  peiicTBus
HaJl HUMH.
- MOJITOTOBKA K
Ompenenurenst MaTpPHIIL,
MIPaKTHIECKUM - IOATOTOBKA K
paHr MaTpuibl, oOpaTHas
3aHATHSIM, MPaKTUYECKUM
MaTpHIIa. Mertonst
CLLICHIS cneTem 6/4u 10 8 - BBIIIOJTHEHHE 3aHATHAM, OIIK-1.1,
pettiet N3 Ned - Beinosinenue MJ13 OIlK-1.2
JIMHEHHBIX . .
«JInneitHas u Ned «JIunetinas n
anreOpanveckux
N BEKTOpHAs BEKTOpHas aJireopay
ypaBHEHHH.
anreopa
Kommnnekcusie YycIa.
Onepannuu ¢ MaTpHUIAMU
U pEUIGHHE  CHCTEM
- IOATOTOBKA K
A - 3ammra W13 Ned
3.2 BekropHnas anrebpa: MIPAKTUYECKUM .
o N «JIuneitHas n
TMHEHHBIE 1 HEeNMWHEeHHbIe 3aHATHSM,
orepanuy Hajl BEKTOpaMH - BhMONMHeHHE | Do OPHaA anreopay | OIK-11,
P " N 4/4n 6 10,2 - ayIUTOpHAs OIIK-1.2,
1 UX cBoMcTBa. JleicTBus N3 Ne4
. KOHTpPOJIbHAS paboTa OIlK-2.1
C BEKTOpaMH B [MaKeTe «JIunelinas n
(AKP) Ne4
MathCAD. BEKTOpHAs N
«JIuneiiHas anreOpay,
anreOpay,
HWroro no pazneny 10/8u 16 18,2
4. Dx3amMeH
OIIK-1.1
4.1 Dx3ameH '
OI1K-1.2
Wroro no pazneny
Htoro 3a cemectp 36/8u 54/101 | 50,2 IK3aMeH
5. AHanuTH4Yeckas TeOMeTpus
5.1 Ananutuyeckas - IIOJArOTOBKA K
TEOMETPHSI Ha IUIOCKOCTH. MIPaKTHIECKUM
IToctpoenue KPUBBIX 3aHATHIM
p p > - KOHCYJIbTalllHU 110 OIIK-1.1,
BTOpPOTO  MopsAka B 4/4n 6/ - BBINIOJITHEHHE
pemennro /I3 Ne5 OIlK-1.2
JIeKapTOBBIX N3 Ne5
KOOpJMHATAX. «AHaJIHTHYECKAs
IToctpoenne KBII B TEOMETPHSL.»
5.2 AHanmuTH4eckas
- MOJrOTOBKA K - 3ammta UJI3 Ne 5
reoMeTpHs B
MPaKTHYECKUM «AHanuTHyecKas
HPOCTPAHCTBE. 3aHATHSIM TEOMETPHSL»
IToctpoenue ’ prit. OIIK-1.1,
. 4/4n 6 - BBINOJIHEHHE - ayIUTOpHAas
MOBEPXHOCTEN  BTOPOTO OIlK-1.2
HopsIKa (IBIT) s N3 Ne5 KOHTpOJIbHAs paboTa
p «Anamutndeckas | (AKP) Ne5 «Kpussie
JIEKapTOBBIX

KOOpJMHATaX.

T€OMETpUL.»

BTOpPOT'O NOPAAKA»,




Uroro no pazaeny | 8/8u | | 12 |
6. OYHKIMY HECKOJBKUX MEPEMEHHBIX
6.1 OyHKIMK
HECKOJIBKHIX
MEPEMEHHBIX:  00JIacTh - HOATOTOBKA K
OTIpeJIeNICHHUS, npenen, - ali[aneCKHM OIIK-1.1,
HETPEPHIBHOCTb. P OIIK-1.2,
3aHITHSIM - KOHCYJIbTAIlUU IO
YacTHble MPOU3BOJHBIE U 6 6 ’ OIIK-2.1,
ie b A - BBINIOJIHCHHE pemenunto /I3 Ne6
NONHBIN  AnddepeHman. VI3 Ne6 «DHIT 1 OIIK-6.1,
ITpousBoHas 1o A OIIK-6.2
e€ MPUIIOKEHUS»
HaIpaBJIeHHUIO u
TpajueHT. 5
JuddepenuupoBanne u
6.2 YacTtHble - ayropHas
MIPOM3BO/IHbIE u
E bipe élH - - IOJITOTOBKA K | KOHTpOJbHAS paboTa
gmcmni H HODSLIKOB npaktadeckuM | (AKP) Ne6 «YacTHbie
DKCTDEMYMEL p £HH. 6 6/ 3aHATHAM, MIPOU3BOJHBIE U UX OIIK-1.1,
Vcnoll)aﬂmyﬁ SKCTDEM M' - BBIIIOJTHEHNE IIPUMEHEHHUEY, OIIK-1.2
Haxoskierie PEMYM. N3 Ne6 «PHITu| - 3ammra U3 Neb
e& MPUII0KEHUS» «®DHII u eé
skctpemymoB  OHIT B IpAIIOKEHHD
nakere MathCAD
Wroro no pazapery 12 12
7. NuTerpansHoe ucuncnenue GyHkuuii Heckospkux nepemenHbix (OHIT)
7.1 JIBoiiHO# HMHTErpan u
€ro OCHOBHBIC CBOMCTBa.
Caenenue JIBOITHOTO - IOATOTOBKA K
MHTETpalla K TIOBTOPHOMY MIPAaKTHIECKUM
UHTETpay. 3ameHa 3aHATHSIM, - KOHCYJIbTAIlUU IO
TEPEMEHHBIX, TEPEXON B 4 8/51 - BBIMIOJIHCHHE pemernro U3 Ne7 OIIK-1.1,
JIBOITHOM HHTErpaie K N3 Ne7 (AKP) N7 «/IBoitabie| OIIK-1.2
TIOJISIPHBIM KOOPAWHATAM. «JIBoiiHbIC WHTETPab»
Kpusonuneiinblii UHTETPAJIBI U UX
MHTETpal 1 THIIA. TIPUIIOKE-HUSD)
Brruncnenune
JBYKPaTHBIX HWHTETPAJIOB
Hroro no pazmeny 4 8/51
8. O0bIkHOBeHHbIE U depernuanbable ypasHeHus (OY)
8.1 OOBIKHOBEHHBIC OFOTOBKA K
- IOATOTOB
muddepeHInanbpHbIe o aIiLTI/I‘IeCKI/IM - ayMTOpHas
YPaBHEHHS IIEPBOTO p3aH$ITI/IﬂM KOHTpOJIbHAs paboTa
HOpAIKA. Tunst u ’ (AKP) Ne8 OIIK-1.1,
2 6/31 - BBIMIOJIHCHHE
MeToabl  perieHus  JIY VIII3 NeS «Indpdepennnansupie| OIIK-1.2
MEepBOTo MopsJIKa. - YpaBHEHHUS IEPBOTO
Pemiennie 1Y mnepBoro «Hudepennnary TOPSAAKA»
HBIE YPaBHEHHS»
nopsiika B MaKeTe
8.2 OOBIKHOBEHHBIC
muddepeHraibHbIe
yYpaBHEHHS BBICIIHX | o
MOPSIIKOB. Tuner  u - HOATOTOBKA K
MeToabl cBeneHust Y
BBICHIMX MOpsAAKOB K 1Y TPAKTIHECIKUM
HEDBOLO HopsIKa 3aHATHSAM, - 3amuta U3 Ne§ OIK-1.1
J'[HpHeﬁHble p ’ 2 6/21 - permonHenne |« uddepenuansapie OHK-l- 2‘
N3 Ne8 YpaBHEHUS '
g dhepeHnuaIbHbIe
«Tuddepennuans
ypaBHEHHUs N-TO MOPSJKA.
HBIC YPaBHEHHS»
Pemienne
T depeHInaIbHBIX
ypaBHEHHI BBICIIINX
MOPSIKOB B TAKeTe

Hroro no pazneny 4 12/51




9. Pamer

9.1 Yucnossle - HOATOTOBKA K
MOCJICIOBATEILHOCTH U MIPAKTHIECKUM
psnel.  CXOAUMOCTH | 3aHITHUSM, - ayJMTOpHAs
cymma psaga. IlpusHaku 2 4 145 | " BBIMOJIHEHHE | KOHTPOJbHAS pabora | OIIK-1.1,
CXOOUMOCTH  YHCIJIOBBIX ' N3 Ne9 (AKP) Ne9 OIIK-1.2
PAIOB. Brruncnenune «Hucnossie n «HwucnoBsie psIbD
CYMM YHUCIIOBBIX PSJIOB B (yHKIMOHABHBIC
makere MathCAD. PAIBD)
9.2 CreneHHble psimpl H - IOJITOTOBKA K
WHTEpBal  CXOJUMOCTH. MIPAKTHIECKUM
Paner Teiinopa 3AHATHAM, - 3amuta 13 Ne9
(MaknopeHa). 2 3 - BBIIOJHECHHE «Hwucnossie n OIIK-1.1,
Paznoxenne ¢yHkuuii B N3 N9 (yHKIMOHAIBHBIE OIIK-1.2
CTEINCHHbIE PSLIBL «Yucrnossie u pAABD
Paznoxenne ¢yHkuuii B (hyHKUINOHAIbHBIC
psansl Teiimopa B makerte pAIBD
HUroro no pazaeny 4 7 1,45
10. Dx3ameH
OIIK-1.1,
10.1 Dx3amen OIK-1.2
Hroro 3a cemectp 34/8U 51/101 | 1,45 DK3aMeH
Hroro no aucnumnnuze 70/1611 105/20M1|51,65 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpamunuoHHble oOpaszoBareNbHBIE TexHoJOoTUH. OpraHuzanus 00pa30BaTEIHLHOTO
mpouecca, IpeanojiaraeT MNpsAMYK TPaHCIKILHIO 3HAHMW OT IPEenojaBaTelii K CTYACHTY
(MperMyILIECTBEHHO Ha OCHOBE OOBSCHUTEIHHO-MJUIIOCTPATUBHBIX METOJOB OOy4YEeHHS).
VYuebHas NesITeNbHOCTh CTYJEHTAa HOCUT B TaKMX YCJIOBUSX, KaK IPABUJIO, PEHpPOAYKTHBHBIN
Xapaxrep.

®opMbI yUeOHBIX 3aHATHI:

— wuHpOpPMALMOHHAS JIEKIUS — TIOCJIEJOBAaTEIbHOE M3JIOKEHHE Marepuaiga B
JUCLUIUTMHAPHOM JIOTHKE, OCYILECTBIIIEMOE IPEUMYILIECTBEHHO BepOaIbHBIMU CPEICTBAMH.

— [IPaKTUYECKOE 3aHATHE, IOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB 110
IIPEUIOKEHHOMY aITOPUTMY.

B Xxozme mpoBeneHHs MpPaKTHUECKUX 3aHATHHA (B MHTEPAKTHBHOM (opme), a Takxke B
Ipolecce CaMOCTOSTENbHOM pabOThl CTYIEHTOB IIPELyCMaTpUBAECTCS HCIOJIb30BAHUE CPENICTB
HNKT u nakeroB NpUKIAAHBIX INPOrpaMM IIpU BBIIOJHEHUHM HHJIMBUAYAJIbHBIX 3aJaHUU U
CaMOIIOATOTOBKH, B YACTHOCTH, MaTeMaThudeckoro nakera MATHCAD.

2. Texnonoruu mpoOieMHOro oOy4deHus. OpraHu3amus 00pa30BaTEIBHOrO Mpolecca
IpeAronaraeT MOCTaHOBKY IIPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YUEOHBIX MPOOJIEMHBIX CUTyallui
JUISL CTUMYJIMPOBAaHUS aKTUBHOM 1103HABATENbHOMN JIEATEIbHOCTH CTYIEHTOB.

®opmbl y4eOHBIX 3aHSATHI:

— TpoOneMHas JIeKIUs — H3JI0KEHHE MaTepHualia, MPEANoarainee MOCTaHOBKY
OpoOJEeMHBIX M JIUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHHE pa3IMYHBIX HAy4yHBIX I10/IXOJIOB,
aBTOPCKME KOMMEHTAapUH, CBSI3aHHBIE C Pa3IMYHBIMU MOJEISIMU MHTEPHPETALUU H3y4aeMoro
MaTepuaia.

— JeKuus «BaBoeM» (OMHapHas JeKIHs) — W3JIOKEHHe MaTepuaia B (opme
JIMAJIOTHYECKOro OOIIEHUs JByX CTYJIEHTOB (3apaHee MOATOTOBMBILUXCSA) MM CTYACHTa U
npenogasaress (HapuMep, pEeKOHCTPYKLUS JUaniora UICTOPUUECKUX JTMYHOCTENH — CBUJIETENEH
OTKPBITHUS KAKOT'0-JINOO HAYYHOT' 0 (DaKTa; «y4EHOT0» U «IIPAKTUKA» U T.JI.).

— MpaKTUYECKOE 3aHATHE B (PopMe IpakTHKymMa — opraHu3auusi y4eOHOH padoThl,
HalpaB/IeHHAas Ha pPELIeHHE KOMIUICKCHOM Yy4eOHO-IIO3HABaTEeNbHOW 3agauu, TpeOyromeill ot
CTyJ€HTa IPUMEHEHHUS KaK HayYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

— caMOCTOsATeNIbHAs padoTa (C KOHCYIbTALUSIMU MIPEIolaBaTels) Ha OCHOBE Kelc-MeTo1a
— oOyueHue B KOHTEKCTE MOJEIMPYEMOM CHUTyallMH, BOCHPOM3BOJSAIIECH peallbHble YCIOBUS
Hay4YHOH, Npou3BOJACTBeHHOH. OOyuaromuecs JODKHBI MNPOAHAIM3UPOBATh CHUTYALHUIO,
pa3zobpaThCs B CyTH MpoOJIeM, MPEJIOKUTh BO3MOKHBIE PEIICHUs U BBHIOpATh JIydllee U3 HUX.
Keiicpl 6a3upyrorcss Ha peaibHOM (paKTHYECKOM MaTepuase WM ke MPUOIMKEHbl K peaabHON
CUTYallUH.

3. NHdopMalimoHHO-KOMMYHHUKAIIMOHHBIE 00pa30oBaTeIbHbIE TEXHOIOTUU. OpraHu3amus
00pa30BaTeNbHOTO Ipolecca C MPUMEHEHHEM CHEeNHATU3UPOBAHHBIX MPOTPAMMHBIX Cpel U
TEXHUYECKHUX CpPEeACTB paboThl ¢ uH(popMmanuerd (MHPOPMALMOHHYIO CpeLy YHHBEpCUTETa
MOOAYC MOODLE).

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIMXCs
[Ipencrasneno B mpuioxxkeHuu 1.

7 OueHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIITHHBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypa:
1. [Munayges, B. C. 3agaunuk no Beicuiei MaTemaTHke : yueOHoe nocodue / B. C. [llumaye. —
10-e uzn., crep. — Mocksa : MTHOPA-M, 2020. — 304 c. — (Bsicmiee obpasosanue). - ISBN
978-5-16-010071-5. - Tekcr : anekrponssiit. - URL: https://znanium.com/read?id=344429

10
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0) lomotHuTeILHASI TUTEPaTypa:

1. MaremaTuka B mpuMepax W 3amadax : yde0. mocobue / O.M. J[ertsapesa, JI.H.
Kypbenxo, I'.A. Hukonosa, H.B. Hukonosa, C.H. Hypuea. — Mocksa : UTH®PA-M, 2019. —
372 ¢. — (Bricmiee oOpazoBanme: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekct :
snekrponnsiid. - URL: https://znanium.com/read?id=327833

2. Pxesckuii, C.B. Brpicmias maremaruka : yueOHuk / C.B. PxeBckuii. - Mocksa :
Nudpa-M ; Znanium.com, 2018. - 814 c. - (Beicmee o6pa3oBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anexTponnsiit. - URL: https://znanium.com/read?id=337456

3. Teopust BepOATHOCTEH U MaTeMaTHYeCcKasi CTaTUCTUKA: YdeOHoe nocodue / buprokosa
JLT., bobopux I'.U., MatBees B.U., - 2-¢ u3n. - Mocksa :HUI[ UH®PA-M, 2017. - 289 c.
(Beiciee oOpazoBanme: bakamaBpuar) ISBN 978-5-16-011793-5. - TekcT : 3JI€KTpOHHBIN. -
URL: https://znanium.com/read?id=93083

4. Maremaruka : yue6. nocobue / KO.M. [lanunos, JI.H. XKyp6enko, I'.A. Hukonosa, H.B.
HukonoBa, C.H. Hypumea ; moxg pen. JIL.H. Xypbenko, I'.A. HuxonoBoii. — Mocksa :
NH®PA-M, 2019.— 496 c¢.— (Beicmiee oOpa3oBanue: bakanaBpuar). - ISBN
978-5-16-010118-7. - Tekcr : anextponHbiit. - URL: https://znanium.com/read?id=327832

B) MeToauyeckue ykasaHus:

1. A6pamoBa, .M. DnemMeHTbl BEKTOPHON anreOpbl W aHAJIUTHUYECKONH I'€OMETPUHU:
MeTtoauueckue ykazaHus s cTyaeHToB | Kkypca Bcex cnienuanbHocTeit. — MI'TY, 2008. — 16 c.

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

3. Baxpymesa, 1.A. Kpussie u moBepxnoctu 2 nopsaka. [lonspaas cucrema KOOpAHHAT.
[TpakTukym — Maruutoropck: 'OY BITIO «MI'TY um. I'.1. HocoBay, 2009. — 19 c.

4. I'paueBa, JI.A. OnpeneneHHblil UHTErpai: METOANYECKUE YKa3aHUs JUIsl CTYIEHTOB —
Marnurtoropck: 'OY BITIO «MI'TY um. I'.1. HocoBa», 2010 — 12 c.

5. I'paueBa, JI.A. DnemMeHThI JIMHENHHON anreOpbl, BEKTOPHOU aJireOpbl U aHATUTUYECKOM
reoMerpun: YuebHnoe nocobue. - Marauroropck: 'OY BITIO «MI'TY um. I'.1. HocoBay, 2010 —
63 c.

6. Masiuenko, E.I1. IIpousBonnas u muddepennuan ¢pynkuuu. [Ipaktukym. -
Marnutoropck: OV BITO «MI'TY um. I'.1. HocoBay, 2010. — 38 c.

7. Masiuenko E.I1. UccnenoBanue ¢pyHkuuii u mocrpoenue rpapukos. [Ipaktukym. —
Marnutoropck: 'OV BITO «MI'TY um. .. HocoBay, 2011. — 20 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpamMmmHoe oGecrieueHue

Haumenosanue [10 Ne norosopa Cpok neiicTBUs TULEH3UH
MS Windows 7

Professional (nyis J-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |, 135 o1 17.09.2007 GeccpoUHO
Professional

7Zip CBOOOIHO 0eccpoyHO
MathWorks

MathLab v.2014 K-89-14 01 08.12.2014 0eccpouHo
Classroom License

bpayzep Mozilla CBOOOIHO

Firefox pacupoctpansemoe [10 Oeccpouro
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Bpaysep Yandex CBOOOTHO

OCCCPOYHO

MathCAD v.15
Education J-1662-13 ot 22.11.2013

University Edition

OeccpouHo

IpodeccnonanbHbie 0a3bl JTAHHBIX U HH)

OPMAIlMOHHBIC CIPABOYHBIC CUCTECMbI

Hassanue xypca

CchlUIka

HarnmonansHast m”HGOPMAITMOHHO-aHATTUTHYECKAST
cucteMa — Poccuiickuidi HMHAEKC HAy4yHOIO
mutuposanus (PUHIL)

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

ITouckoBas cucrema Axanemus Google (Google
Scholar)

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

Nudopmanmonnas cucrema - EnuHoe oOkHO

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

JIOCTYyHa K HH(OPMALMOHHBIM pecypcam

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOLYJIf)

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOG obecrieueHue JUCHUIIIIMHBI BKIIFOYACT:
YueOHbIe ayTUTOPUH JUIs IPOBEACHUS 3aHATHI JIEKIIHOHHOTO THIIA
CrienmanmsupoBanHas (yueOHast) MeOenb (CTOJbI, CTYNbs, JOCKA ayAUTOPHAS),

MYyJIBTUMEANIHOE 000pyI0BaHUE (IPOECKTOP, KOMITBIOTEP, SKPaH) [Tl MPE3EHTAIUN Y4eOHOTO

Marcpurajia 1o JuCUUIlInHEC,

VY4eOHble ayAUTOPUH [T IPOBEACHUS JTAOOPATOPHBIX 3aHATHH, TPYIIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJbTAIUN, TEKYILIETO KOHTPOJIS U IIPOMEXYTOYHON aTTeCTalluu

Crnenuanu3upoBaHHas (yueOHast) MeOelb (CTOJbI, CTYJbs, JOCKA ayIUTOpHAs),
NIEPCOHABHBIC KOMIIBIOTEPBI 00hETUHEHHBIC B JIOKAIBHBIC CETH C BBIXOJIOM B IHTEpHET 1 ¢
JIOCTYIIOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA,
OCHAIIIEHHBIC COBPEMEHHBIMHU POTrPAMMHO-METOAMYECKUMH KOMILUIEKCAMHU

Ay,[[HTOpI/II/I JIJIs CaMOCTOSTEIILHOM pa6OTLI (KOMHLIOTepHBIC KJIaCChl, YNTAJIbHBIC 3aJ1bl

OMOTMOTEKM )

CrenmanusupoBaHHas (yueOHast) MeOenb (CTOJbI, CTYNbs, JOCKA ayAUTOpHAs),
NepCOHATBbHBIE KOMIIBIOTEPHI 00BhETUHEHHBIE B JIOKAIBHBIE CETH C BBIXOJIOM B VIHTEpHET 1 ¢
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,
OCHAIIIEHHBIE COBPEMEHHBIMHU TPOTPAMMHO-METOAMYECKIMH KOMIUIEKCAMH

[Tomerenue asis XpaHeHUs: ¥ TPOGUIAKTHUIECKOTO OOCTYKUBAHHS Y4eOHOTO

o0opymoBaHus

MeGenb (CTONBI, CTYNbS, CTEIUIAXHU ISl XpaHEHUs Y4YeOHO-HATVISIIHBIX TOCOOWN U
yu4eOHO-METOINYECKOM TOKYMEHTAIIH ), TEPCOHATbHBIE KOMITBIOTEPHI
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IIpuiaoxenne 1.

Y4eOHO-MeTOAMYECKOE 00ecTedyeHHe CAMOCTOSATEIbHOM PadoThl 00y4aArOINXCSI
ITo nucuuruinae «Martemartukay MpeaycMOTpeHa ayJUTOpHAs U BHEAY IUTOPHAs

CaMOCTOSITENIbHAsI paboTa 00yJarOIIUXCS.

AynuropHas caMOCTOSITENIbHAs paboTa CTYyIE€HTOB IPEIIOIAraeT peleHue KOHTPOJIbHBIX

3a]1a4 Ha MPAKTUYECKUX 3aHATHUSX.
IIpumepHbIe ayIuTOPHBIE KOHTPOJIbLHBbIE padoThl (AKP):

AKP Nel «Ilpexeab»

1.Beruucnuth Tpeness

3 2 _ _ _
2) lim X -|2-3X +2X 6) lim (x 71(x 23)(x 4)
x>-2  X°—X—-6 noe o BXT —x°+11
3 2
B) lim ); - r) lim fg
o\ 2x° =1 2x+1 x>=2 (X + 2)
i+7
1) Iin?)(1—4x)3X e) Iingxcthx

2. UccnenoBath (PyHKIMIO Ha HENPEPHIBHOCTH

X—3eciu x<0
f(x)=
5% ecmu x>0

AKP Ne2 «IIpousBoanas»

1. Haiinure nepByro Npou3BOAHYIO OT (QYHKIUI

2) {x:\/1—25t2,

y =arccos 5t + r,

6) Y =X-C0S3X,
X2 —3X+2
=— — — 5.log,x+3
B) ¥ X2 +2x+1 92

n Y= 5% _ arctg(4x + 3x)_

2. CocraBbTe ypaBHEHHs KacaTellbHOU K KpuBoH XY = 4 B TOuKe Xq = 1.

3.  Bwruncaute npubnmkendo Y = x?+8 mpu X =1,09.

Pesynprar Berunciiennii nposeputs B nakere MATHCAD nnu Ha kanpkynsTope.
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4. Beruucnure npenen no npasuiy Jlonutans u pe3ynbTat npoeputh B makete MATHCAD
lim cos4x -1
x—0 (e4x _1)2

AKP Ne3 «HeonpenesieHHbIH 1 Onpe/ie/IeHHbI HHTErPaJsn»

1. BBIYHMCIIUTE HEONPEIETIEHHBIE MHTETPAITBI
i X 5-4x
a) J(x2+l) dx,  0) -[Xlnxdx’ B) I(S—x).e dx, r)I(—_dx

1. Breruuciaure OIPECACIICHHBIC MHTEI'PAJIbI

2

1
1-sin2x)’dx;  6) [=_dx;
(1—sin 2x)*dx )Z[er X

a)

O 0 | Ny

) I e

2. Haiinute mnnomanu ¢uryp, orpaHu4eHHBIX JUHUSAMH. B 3anade (0) npu mOCTpOCHUU JIMHUH
BOCIOJIb3YHTECh TaOMMLEH Ba)XXHEMIINX KPUBBIX B MOJISIPHOM cHcTEME KOOPAMHAT:

a) Xy=6, x+y-7=0; 6) p°=2c0S2¢.
. . [x=2v2cost, 9
3. HaiiguTe UIMHY yId KPUBOR o<t<iyx
y = 2+/2;sint, 3

4. Haiitu 00bEM Tena, oOpa3zoBaHHOTO BpaiieHHeM BOKpYr ocu OY  (urypsl, orpaHu4eHHOI

X2 +y?-4y =0, y=+/3-x (yS\/§'X)_

JIMHUAMMU:

AKP Ne4 «/Iuneitnast anredpa»

1 -1 2 1 1 -1

Boruncuts matpunty X = A- B, rz[eA:(O . J, B=l2 1 0
1-1 1

1 1 0

BbIUHCIATE ONPEeTUTENIh MATPHIIBI IBYMsI CITIOCOOaMHU Acl1 1 1
0 -1 1

Pemuth cucremMy ypaBHeHuU#: a) no npaBuiy Kpamepa; ©6) MaTpuuHbIM METOAOM; B) METOAOM
I"aycca. Pesynbrar npoeputs B nakere MATHCAD.
2%, —3X, +2X; =2,
X, +2X, —X;=2,
33X, +X, + X3 =8.

Pemuts cucremy ypaBHenuit metoom ["aycca. Ecnu cucrema HeonpesienieHHa, To HailTu oO1iiee U
yacTHOe penieHus. Pesynprar nposeputs B makere MATHCAD.

2X, —4X, +5%x; +3x%x, =0,

3X, —6X, +4X,; +2X, =0,

4x, —8x, +17x, +11x, =0.
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a)
b)

d)
e)

a)
b)
c)
d)

a)
b)

c)

3.

AKP NeS «BekTopHas ajaredopa»

TTOCTPOIiTe Ha IIIOCKOCTH BEKTOPHI & — (4:-1) b= (- 2;5), c=(L2)

xomGuHauio 28 +b+3c a) TeOMETPUYECKH, 0) aHATUTHICCKHU.
a=(21;-3) b=(-4;0;2) c=(11-2)

, . Haiinmure:

a) JIMHY BekTopa &, ero HanmpasJIsIoLIMe KOCHHYCHI, OPT BeKTopa & ;
6 ab, ac, b a+2¢) (3a-5b).
B) 5><6, ax(_:’ BXE, (5+2(_:)><(3§—55)

. abc, (a+2cfsa-sb)c-2b)
a=(1;4;-3) b=(3;-2;5) c=(3;-4;2)

. Haitgure ux nuHerHyo

, , . Haiinmure momans napajienorpaMmma, mocTpOSHHOTO

na Bexkropax @+20 y €—30 y nyunm ero cropon.

IIpoBepbTe, SIBISIIOTCS JIH BEKTOPBL & (1;1;3), b= (3;0;_2), €= (_ 1;1;3) KOMIUTAaHaPHBIMHU.

Haiinure (3‘_’ + BXE - 25X5 o 56) , €CIIU abc=5 .

AKP Neb6«AHanuTH4yeckasi reoMeTpHusi U KpHBbIe BTOPOr0 MOPSAIKa»

Tano: My(0; 4); Ma(10; 3); =30% S=(3;2); 7= (4;-3); Ly: x—4y+3= 0;

L,: 2x=3y+7=0 . Hamummre oO1ie ypaBHEHUS MPSAMBIX, IPOXOAAIIUX Yepes3
TouKy M oz yriiom ¢ k ocu OX;
TOYKH My 1 My;

TOYKY M1 IapajienbHO BEKTOPY S

TOUKY My nepneHauKyIsipHO BeKTopy ' ;

TOuKy M; nmapasnmnensHo npsamon Ly;

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

ypaBHeHue miockoct (ABC),

ypaBHEHHUE TII0CKOCTH, Ipoxosiieit uepe3 D mapamiensno (ABC).

KaHOHUYECKHe ypaBHeHUs pedpa AD.

KaHOHUYECKHE YpaBHEHUs MpsIMOi, coaepkaiieii BeicoTy DE TeTpasapa.
b). Hatigure

yron mexay AD u DE;

momans TpeyroasHuka ABC ¢ Tounoctsio g0 0,01;

00beM TeTpadapa ¢ TouHocThio 110 0,01.

[TpuBennTe ypaBHEHUS KPUBBIX K KAHOHHYESCKOMY BHJTy U TIOCTPOMTE 3TH KpUBBIe. Pe3ymbTaTsl

MOCTPOEHUS MPOBEPUTH ¢ omoIbio maketa MATHCAD

1) 2x* +5y* —20x+10y+35=0
2) 9x* —y* —-18x—2y+89=0
3) y>—2X+2y+7=0
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AKP Ne7 «HacTHble MPOU3BOAHBbIE U UX IPUMEHEHUE)

Haiitu o0nacte onpeneneHust QyHKINHN Z = \/1+ X—y® + \/1— X—y?.

y 0’z 0%z
Hana oyHkuus z = |n| = — = |. HaiiTi 3HaYeHUE BBIpOKEHUS +—.
X 'y OXoy  OX

Haiitu npou3BoHbIC CIIOKHONW QYHKIMH Z = U +Vv2, rme u=Xx2+sin y,V= In(x + y).

1 1

. 0z 0z o z 2\, i
Haiitu npousBogusie — M — HeIBHON QyHKImH €° —X“ysin xyz =0.

OX oy

CocTaBUTh YpaBHEHHUE KacaTEIbHOM IIOCKOCTH M HOPMAJIU K TIOBEPXHOCTH
x2 er2 — 72?2 -2x=0 BTOUYKE A(],'],‘ 0).

HccrenoBath Ha SKCTpeMyM (YHKIIMIO ABYX MEPEMEHHBIX Z = X° +4X — 27y + y°.

AKP Ne§  «KpaTHble HHTErpaJib»
1 2-x?

1. I3MeHUTh MOPSA0K HHTETPUPOBAHUS B HHTETpaJIe: Idx J. f(x,y)dy.
0 X

2. Berancinuts iomanab (I)I/IprBI, OrpaHquHHOﬁ JIMHUAMU. PGSYHLTaT IMIPOBCPUTHLBIIAKETE

MATHCAD

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

y y 1 y
3. Haiitu uinHy nyru kpuBoi X = > y? —1, orcedenHoii oco Oy .

AKP Ne 9. YUCJIOBBIE PA1bI

1) Haiitu cymmy psia 1o ornpeneieHuio
o0

z 18
nzZ—7n+10"

n=7

2) UccnenoBath psiji Ha CXOAMMOCTb MIPH MIOMOIIH MTPU3HAKA CPABHEHHSI

i sin? nvn
nn

n=1
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3) UccnenoBath psi Ha CXOIMMOCTH TP TIOMOIITH Mpu3Haka [{anambepa

Sl (20 + 1)!
(3n —2)!
n=1

4) UccnenoBaTh pal Ha CXOJAUMOCTD IPH MOMOIIIM HHTETpalibHOTO npu3Haka Ko

N 1
nZ; (n+1)In(2n—4)

U3 Nel. HIPEJAEJI U HEITPEPBIBHOCTD
Bapuanr 0.

. Haiigure npenensr GyHKINA:

2 J—
2) lim X(X° +2X 1),
X—>0 X =1
_ 2
6) lim (x Zz(x +2x+2)’
x—>2 X°—5X+6
B) Iimi
=2 \[Bx -6 -2
2

>-1tg(1+Xx)

5X _1 8+15x
lim .
A x»w( Bx + 6)

Uccnenyiite (GyHKIMIO HAa HEMPEPHIBHOCTH, BBISICHUTE XapaKTep TOYEK pa3phiBa, cleaiTe
yepTex rpaduka GyHKIUU

1

-, x<1,

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

Pexomentyercs nosnydeHHbIe pe3ynbTaThl npoepuTh B makere MATHCAD.
M3 Ne2. IPOU3BOJHASA U EE IPUMEHEHHUE

Bapuanr 0.

1. Haiftu npou3BoiHbIE CAENYIOMMX HYHKIUN
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X L2
a)y =28/4x+5+x°In(2x+1) 6) y = €"9** + cos? 4xB) y = 2 tx

arctgsx
1 X = 2t* —cos 2t
r) y =———-5log; (4x) x) , e) x*+y*—3x=0.
\/Sin 2X ? y =sin4t

2. COCTaBHTb ypaBHEHHE KacaTelbHOI K rpaduky GpyHkimu Yy = X* —2x® B Touxe rpaduka c

abcuuccoit X, =0.5.

2
3. HaI?ITI/Id—y u d—g clenyomux GyHKIHHA
dx dx
y =t —4t?
a) y=x3-In(2x+1 6
) Y ( ) ) x= 1t 4 ot
3
23X _32X

4.BpraucnuTh mipesen no npaswity Jlonurans lim — 3
x—=0 X +arcsin x

5.HaiiTi mpoMesKyTKH MOHOTOHHOCTH M 9KCTpeMyMsl pyHkumn Y = —0,5x" +2x°

6. MccnenoBats GyHkmumio u moctpouth rpadux Y = (3—X) - e*?

Pexomennyercs nmonmyueHHble pe3ynbTaThl poBepuTh B nakere MATHCAD.

/13 Ne3. ONPEJAEJIEHHBII UHTEI'PAJI 1 ETO IIPUJIOXKEHUS
Bapuanr 0.

2. Brrumcaure OMMPCACIICHHBIC MHTCIPAJIbI

© dx 2 xdx 1 2
a2 ’ t d ’ 9_ 2d '
a) !x3 6)! T3 B) .([arch X,T) _([\/ X“dx
2

3. Beoruncnute mnomaabs GUTrypel, OrpaHUYEHHON THHUEH Y = (eX +e‘x)/ 2, npsMbIMH X =—1,
X =1 wu ocwro abciuce.

S. Haiinure mnnomaau ¢uryp, orpaHuyeHHbIX JUHUAMU. B 3amaue (0) mpu mocTpoeHHH
JIMHUHU BOCIIONB3YWTECh TAOMUIEH BaXXHEWIINX KPUBBIX B MOJSIPHOM CUCTEME KOOPIUHAT:
a) Xy =6, x+y—-7=0; 6) p°=2c0s2¢.
. . x = 24/2 cost, 2
6. Haiinure mmHy ayru KpuBOU 0<t<Zr.
y =2/2sint, 3
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7. Haiitu 00bEM Tena, oOpa3oBaHHOTO BpalmieHreM BOKpyr ocu OV  ¢durypsl, orpaHuueHHON
X2 +y2-4y =0, y=+/3-x (yS\/§-x)_

JUHUSAMMU:
Pexomenyercs nonmyueHHble pe3yabTaThl IpoBepuTh B nakete MATHCAD.
W13 Ned. TUHEMHAS AJITEBPA

Bapuanr 0.

1. HaiimuTe mpousBeeHUE MaTPHI]

3 0 -4)(0 0 1

a5 7 9 [[0 4 0],
21 6)100
2 4 -1\ (1 1 -1

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

) ((2) ‘BJ.G M ‘D

2. Beraucnure OIIPECACIINTCIIN

4 -1 0 11 1 2 -4 3 11 3
ay 0 7 2, o) L 2 5, B [ 10 -1, r) 1 .
0 0 3 1 4 25 0 4 7 -2 -7 2
37 -2 5
3.Jlana Matpuia p _ 01 4 2| Haiigure
10 2 -4
00 5 1
a) A,, 6) A,, B) detA.

4. Haiinute oOpaTHBIE AJsl MaTPUIL
1 0 O

a)(2 7} 6)(1 _4j B) [2 5 —1].
5 0 3 2 PR

5.Pemmure cucremy: a) MaTpudHbIM criocobom; 6) o ¢popmymnam Kpamepa.

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

6. Pemmre cuctemsl MmetonioM ["aycca, yka3piBast B KaXKI0M CIIydae paHrd MaTpul] A | (A | B). B
OJTHOPOJHBIX CUCTEMaX BBIMUIINTE (YyHIAMEHTAIBHYIO CUCTEMY pEIlIeHHU Tam, I71e OHa eCTh.
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2x + 4y + 3z = 5 X + 7y — 3z = 14,
a)y—X + 27 = -3 0)s x + 3y + 4z = 2,
6x + 5y + z = 21 2x + 8y + 23z = -4
3, +5x, +6x;, —-4x,= 0,
4%, +7x, +10x, -7x,= 0O,
B)<2X, +3X, 2%, -X,= 0,
X, +2X, +4X; -3x,= 0,
X -8x, +7x,= 0.

Pexomenmyercst mosrydeHHbIe pe3yiabTaThl mpoBepuTh B makete MATHCAD.

N3 NeS. AHAJIMTUYECKAS 'EOMETPUS. KBII U T1BII

Bapuant0.

1. Jlanb! 4 BekTopa d=(-2;3,-5), b=(L —=3;4), ¢=(7;8-1), d=(L 20; 1).
a) TTokasatb, 4T0 BeKTOpsl 4 , b u € oGpasyrot 6asuc;

0) Haiitu koopauHatel Bekropa d B 3TOM Oasmce.

2. Jlanbl KOOpAUHATHI BepIuH mupaMusl A A AA,
A1(1;2;0),4,(3;0;—3),45(5;2; 6),44(8; 4, —9). Haiiru:

a) wmHy peopa A A,

0) yron mexny peopamu AAu AA,
B) mouiaas rpann A A A,

) ypaBHeHHE psiMoit A A,

1) ypaBHeHHe Iockoctd A A A,

€) caenaTh YepTex MUpaMuabl.

3.Hammcats ypaBHEHHE IIOCKOCTH, TIPOXOsiei yepe3 Touku M (1;—1; — 2), N (3; 1 1)1/1

HEePICHIUKYIISPHON K TIockocT X —2Y +3Z2 —5=0.

4.1lpuBeauTe ypaBHEHUS KPUBBIX K KAHOHUYECKOMY BHU1Y U IMOCTPOITE 3TH KPUBBIE:

a) X +y>—2x+4y—-20=0.

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

2X -3
X+1

n) y=

5.IIpuBenute ypaBHEHHE OBEPXHOCTH K KAHOHMUYECKOMY BUJTYy U TOCTPOMTE 3TY OBEPXHOCTH:

16x* +162° =16 - y°.

PexoMenmyeTrcs nojiydeHHbIE pe3yabTarhl poBepuTh B makere MATHCAD.

/13 Ne6. ®YHKIINUA HECKOJIBKNX NEPEMEHHBIX U EE ITPUJIOKEHUSI
Bapuanr 0.

1. Haiiti u noctpouth 001acTh onpenesneHus GyHkuun  z =arcsin(5x+y+2).

2. Pemuts 3amanust:

a) Haiitu nonusiii nuddepenrman pyaxmun U = (2X +3y)?’.

2 2
0z +Xa—§:0.
oxoy X oy

0) [Tokazate, uro pynkuuss Z = XIny yaoBIETBOpSET ypaBHEHUIO

2

. 07 0Oz . u
B) Haiitn MPOU3BOJIHEBIC 6_ , — CIO0XHOHU (byHKuI/II/I: Z=—/_,TIc U= \/; +2y, V=Xxy.
v

X 0oy
3.Pemmts 3amanus:
a) Jlana Gpynkums Z = X2 —xy +2y2 +3x+2y+1, Bekrop | =20 + ] n Touxa A(1;2).

Haiitu %L\ grad z(A).

6) CocTaBuTh ypaBHEHHE KacaTeIbHOW MJIOCKOCTH U HOPMAJIM K TOBEPXHOCTH

x* +2y% =7 BTOUKE A(l; 1 \/§) [TocTpouTh MOBEPXHOCTS.
4. UccnenoBaTh Ha SKCTpEMYM (YHKIUIO JBYX HE3aBUCHMBIX IEPEMEHHBIX

z :—%x2 +8xy —y* —14x-12y.

Pexomennyercst mosnydeHHble pe3yiabTaTel mpoBepuTh B nakete MATHCAD.

N3 Ne7. UHTEI'PAJI 11O ®UTI'YPE U ET'O ITPUJIO’KEHU A
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Bapuanr 0.

1.Haiitu nBoitHO# uHTErpan no obsactu D, orpaHMyeHHON TUHUAMU:

H(X—Zy)dxdy, D:x=0,y=2x",x+y=3.
D

4 X
2. I3MEHUTD MOPSIIOK HHTETPUPOBAHUS: jdx I f(x,y)dy.
2 1/x

3. BeruncauTs miomaas GUrypel, OrpaHUuYEHHON JIMHUAMU X = 9 y>, Xx+y=4,x=0.

1 y
4. IlepeiiTu K MOJSAPHBIM KOOPAMHATAM U BBIYHCIIHUTD: J. ydy J. dx.
0 1-4/1-y?

Pexomenpayercs noiaydeHHsle pe3yabTaTsl IpoBeputh B nakete MATHCAD.

N3 Ne8. IUOPPEPEHIIUAJIBHBIE YPABHEHUSA
BapuanT0.

Onpenenuth TUI ypaBHEHUS U HaliTu oOmee (YacTHOE) pelIeHHe

muddepeHIIMaTbHOr0  ypaBHEHHUsI 1 —ro mopsaka:

1L X-y1+y>+y-y-vJ2+x*=0.
2. Y =3x+y-2 y(0)=2.

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

4.2(xy'+y)=x-y%  y@®=2.
1 1

5. (2x—1——2)dx+(;—2y)dy:0.
X

Penmmte auddepennmanbapie  ypaBHEHHS BBICHIMX MOPSIIKOB:

n

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

7. 2y-y" =(y) -1 y(0)=%; y'(0)=2.
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8. y"+14y"+49y’' =

—X

I!_y!: e —
2+e

9.y

PexoMenmyercs mosiydeHHbIe pe3yabTarhl poBeputh B nakere MATHCAD.

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

Bapuant0.

1. Jlokazatb CXOOUMOCTb U HAUTU CyMMY psJa 22—2 .
>N +n-—
n=2

2.MccnenoBaTh Ha CXOJIUMOCTD PSJIBL:

= sin? nv/n = 1 = ni(2n +1)! = (3n-2
2Ty Yy ( j’B)Z O Zn(4n+1

n=1 n=1 n=1

Y nZ:;’ (3n +1),/In(n +5)

3. Hccnenosath pAAdbl Ha a6COJ'IIOTHYIO " YCIIOBHYIO CXOOHUMOCTh!:

N Zsmn\/_ 6) i -1)" z( D"@n+1)

- " “nnn+l) © 7 4 3n+2

4. Haiitu cymmy psaa Z )

——=— ¢ rtouHocThio 10 0.001.
= 4"(2n+1)

5. Haiitu 0651acTh CXOAMMOCTH CTENIEHHOTO Psijia:

(-1)"2"(x +1)" = 4" (x —3)7"
z_:‘ 3n+2 -0) Z:‘ Jon+1

6. Paznoxuts QyHKIuio B psig Teitnopa mo crenedsM X

a) 3+e™)?,  6)7/(12+x-x)*.

7. BIYMCIUTD HHTETPaJ ¢ TOYHOCTHIO 710 0.001:

0.5

O ey
EN
IR

o

PexomenyeTcst mosrydeHHbIe pe3yabTaThl mpoBeputh B makete MATHCAD.

¢
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IIpuioxenne 2.

OueHo4HBbIEe CpeCcTBa A5 NPOBeIeHNUs IPOMEKYTOUYHOM aTTecTAlMN
a) [lnanupyemble pe3yabTaThl 00y4eHHS] H OLIEHOYHbIE CPeACTBA [JIsl POBeAeHUA

MPOMEKYTOYHOM aTTeCTALMHU:

Kon
WHIUKaTOpa

Nunukarop
OCTHIKEHUSI
KOMIIETEHI[UHA

OueHouHble CpeCTBA

OIIK-1 Cnocoben mpuMeHSTh €CTEeCTBEHHOHAYYHbIE U OOIEHHKEHEPHBIEC 3HAHHS, METOBI
MaTEeMaTHYECKOro aHaJIN3a U MOAEIMPOBAHUS, TEOPETHUECKOTO U 3KCIIEPUMEHTAILHOTO
YCCIIEJOBAaHMS B IPO(ECCUOHAIBHOMN JIESITEIbHOCTH.

OIIK-1.1

Pemaer crangapTHbie
npodeccuoHanbHbIe
3aJ1a4uM ¢ IPUMEHEHHEM
€CTEeCTBEHHOHAYYHBIX U
00IIEenH)KEHEPHBIX
3HAHUH, METOJ0B
MaTeMaTHIECKOTO
aHam3a u
MOJIETTUPOBAHUS;

Teopernyeckne Bompockl JIsi IK3aMeHa
1 cemecTp

1. Ilpenen ¢ynxkumm B Touke. llpemen ¢yHKIIIE B
o6eckoneyHOCTH. OTHOCTOPOHHUE TIPEIEITHL.

2. beckoHeyHo Manble W OeckOHEYHO Oojbme (YHKIWH,
CBs3p Mexay HuMH. CBoiicTBa OECKOHEYHO MallbIX
(hyHKIHIA.

3. Teopemsl 0 nnpenenax. PackpeiTre HEONPEAEIEHHOCTEN.

3aMeuaTenbHbIe ITPEEIbI.

5. CpaBHeHHe 0€CKOHEUHO MaJbIX (PYHKIIMHA. DKBUBAICHTHBIE
0ecKoHEeYHO Masible (PYHKIIMU U OCHOBHBIE TEOPEMBI O HUX.
[IpuMeHeHne K BEIYUCICHHIO MTPEEIIOB.

6. HenpepriBHOCTh ()yHKUMH B TOUKe. TOUYKM pa3pbiBa U UX
KJIACCU(UKAITHSL.

7. OCHOBHEBIE TEOPEMBI O HEMPEPHIBHBIX (yHKIUsAX. CBOICTBA
(yHKUUI HenpepbIBHBIX HAa OTPE3KeE.

8. IlpomsBomHas GyHKIHH, €€ TEOMETPHUECKUHN U (PH3HMIECKUit
CMBICI.

9. YpaBHeHHsI KacaTeJIbHOM M HOpMalu K  KpPHUBOM.
HuddepertmpyemMocTs GyHKIUN B TOUKE.

10. ITponsBosiHasi CyMMBI, pa3HOCTH, IPOU3BENEHHS, YACTHOTO
¢bynkuuit. [IponsBoHas clI0KHON 1 00paTHON QyHKIIHHA.

11. luddepeHurpoBanne  HEABHBIX M [ApPAMETPUUYECKH
3aJaHHbIX GbyHKIUI. Jlorapudmuueckoe
muddepeHIupoBaHue.

12. TIpon3BO/IHBIC BBICHINX MOPSIIKOB.

13. Iudpdepenmman  dyakmun. ['eomeTpudeckwii  CMBICT
muddepennnana. OCHOBHbIC TeOpeMbl 0 AuddepeHIanax.

14. Tlpumenenne  nuddepeHnnana K  TPUOIKECHHBIM
BBIYUCIICHUSM.

15. [IpaBuno Jlonurans.

16. Y c10BUSI MOHOTOHHOCTH (DYHKITUI. DKCTPEMYMBbI QyHKIIHH.
HeobGxomumoe #  [gOCTaTOuHOE YCIOBUSL 3KCTpEMyMa
dhyHKIHH.

17.HauOosplliee W HauMeHblliee 3Ha4YeHHs (QYHKIUM Ha
OTpe3Ke.

18. Beimyknocts  rpaduka ¢yHkuumu. Touku meperuda.
Heobxoammoe 1 10cTaTOIHOE YCIIOBHUS TOUEK Iepernoa.

19. AcumntoTsl rpaduka QyHKIHH.

20. IlepBooOpa3znass. HeonpeneneHHBIE HWHTErpall W €T0
cBolicTBa. Tabyina OCHOBHBIX HHTETPAJIOB.

21. OcHOBHBIE METOABI MHTETPUPOBAHNA: 3aMEHA TIEPEMEHHOM
U UHTETPUPOBAHUE MO YACTSIM.

22. VHTEerpupoBaHUe pallMOHAIBHBIX (DYHKINH.

23. VHTerprpoBaHUE TPUTOHOMETPUUECKIX (PYHKITHH.

24. VlaTerpupoBaHne NPPAIOHAIBHBIX (DYHKIIHA.

&
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Kon
WHMKATOpa

Nunuxarop
OCTHIKEHUSI
KOMIIETEHI[NHA

OneHouHble CpeacTBa

25.

26.

27.

28.

29.

30.

3L

32.

33.
34.

35.

36.

37.

38.
39.
40.
41.

42.

43.

44,
45.
46.

47.
48.
49.

50.

51.

52.

OmpeneneHHbI  HWHTETpall Kak TMpeaesl HWHTerpaTbHOU
CYMMBI, €r0 CBOMCTBA.

®opmyna Heiotona — JleiiOuuna. OCHOBHBIE CBOWMCTBa
OIpeAEeNICHHOTO UHTErpaja.

Brluncnenne  ompeneneHHOro — WHTerpaiga  (3amMeHa
MEPEMEHHOM, MHTErpUpOBaHHE IO YacTaM). MarpHibl.
Bupael maTpun. JleiicTBUA Hal MaTpULIaMHU.

Omnpenenurens. OnpeeneHne, CBOMNCTBA ONMPEACITATES.
Hesripoxxnennass wmarpuria. OOpartHas wMarpuma. Panr
MaTpPHLIBI.

CucteMbl JHMHEHHBIX ypaBHEHUH. OCHOBHbBIC IOHSTHS.
CosmectHocTh CJIAY.

Pemennie HEBBIPOXKIEHHBIX JIMHEHHBIX cUcTeM. PopMyIbl
Kpamepa. Matpuunslii MeTos.

Pewenre cuctemM NMMHEWHBIX ypaBHEHU MeToaoM [aycca.
CucteMbl TUHEHHBIX OJHOPOIHBIX YPABHEHUI.

Bexkrops!. JIuHeiHble onepanuu HaJl BeKkTopaMmHu. IIpoexnms
BEKTOpa Ha ocb. Moayne BekTopa. Hampasmstomue
KOCHHYCBI.

2 cemecTp

CkansipHO€ TPOU3BEACHUE BEKTOPOB, €ro CBOMCTBA.
IIpunokeHust CKaJIspPHOTO TNPOM3BENCHUS B TEOMETPHH,
¢dusuke.

BexTopHoe mpou3BeeHHE BEKTOPOB, €ro CBOICTBa.
[IpunoxeHust BEKTOPHOTO IPOU3BEICHHUS.

CMmemianHoe TpOM3BEACHHE BEKTOPOB, €ro CBOICTBa.
[IpunoxeHus: cMEIaHHOTO MPOU3BEACHUS.

YpaBHEHUS MPsIMOM Ha MIJIOCKOCTH.

YpaBHEHH INIOCKOCTH B IPOCTPAHCTBE.

YpaBHEHUs IPSAMOM B IPOCTPAHCTBE.

B3anmHOe pacnonoxeHue NpsMBIX M IIOCKOCTEH. Yrou
MeXAy HUMH. PaccTosHHMe OT TOYKM [0 TMpPSIMOH,
mIockocTH. Touka nepecedeHus MpsSMON U TNIOCKOCTH.
KpuBbile BTOporo mopsiika:  OKPY)KHOCTb,  JIUIHIIC,
runepOoia, mapaboia, MX TeOMETPUYEeCKUEe CBOMCTBA M
ypaBHEHUS

Ob6nacte ompenenenust ®HII. TIpenen, HenmpepbIBHOCTS.
CpoiictBa (yHKUMIA, HENPEPHIBHBIX B OTPaHUYEHHON
3aMKHYTOH 00IacTH.

UacTHple  NpOM3BOAHBIE  TEPBOTO  MOpsSAKA,  UX
FeOMETPUYECKOE UCTOIKOBAHUE.

YacTHbIe MPONU3BOAHBIE BBICIINX MOPSIIKOB.

Honuerit quddepennman dynkiun. [IprMeHeHne MOTHOTO
mudpdepeHnmana K OPUONMKEHHBIM  BBIYHCICHHSAM.
Huddepenumanst BICIINX TOPSIIKOB.

[IpousBognas cnoxxnot pyHkuuu. Ilonnas nponsBoaHasi.
KacarenpHas miockocTs 1 HOPMaJb K TOBEPXHOCTH.
OkerpeMyM (QyHKIMHU ABYX NepeMeHHbIX. HeoOxonumoe u
JIOCTaTOYHOE YCIOBHE IKCTPEMYMA.

JBOWMHOW WHTErpaj: OCHOBHBIE IMOHSITHUS W OIpPEACICHUS.
Brluucnenue  OBOMHOrO HMHTErpajla B JEKapTOBBIX
KOOpJMHATAX.

Brluucnenue  IBOMHOIO  MHTETpaja B MOJSPHBIX
KOOpJMHATAX.

Huddepenumanbuple ypaBHEHHS: OCHOBHBIE HOHSTHSL.

25




Nunuxarop
JOCTHUIKCHUA OI_IGHO‘-IHBIC CpeI[CTBa
KOMIIETEHI[NHA

Kon
WHMKATOpa

3amaun, npuBoaANIIHe K 1U(depeHInaTbHBIM YPaBHEHUSM.
Teopema cCymiecTBOBaHWS M E€AWHCTBEHHOCTH pEIICHUS
I QepeHInanTbHOTO YpaBHEHHS.

53. YpaBHEHUS C pa3aeiAIOLINMUCS IEPEMEHHBIMU.

54. Opaoponusie muddhepeHnranpHbIe ypaBHeHUs | TopsaaKa.

55. JIuHeliHble ypaBHEHUs. Y paBHeHUs bepHysuin.

56. YpaBHeHHUE B NOJHBIX AU PepeHInanax.

57. IuddepeHnmansapie ypaBHEHHS BBICIINX  ITOPSIKOB:
OCHOBHBIE TTOHATHS.

58. YpaBHEHUS, NOMYCKAIOIINE IOHMKEHUE TTOPSIKA.

59. Jluneiinsle nuddepeHuInaNbHBIE YPAaBHEHHS BBICIINX
nopsiakoB. JIuHeliHble omHOponHBIE IUbdepeHINaNIbHbIE
ypaBHEHUS 2, N-TO MOPSIKOB.

60. MHTerpupoBaHue Jony c MMOCTOSHHBIMU
ko3 purmenTamu.

61. Jluneiinpie Heomuopomusie Y. CrpykTypa o0mero
pewenus JIHIY.

62. Mertoz Bapraluuy MPOU3BOJIbHBIX TOCTOSIHHBIX.

63. NurerpupoBaHue JIHAY c MOCTOSIHHBIMU
KO3 QHIMEHTAMH U PABOM YaCThIO CIEUALHOTO BHIA

64. Ilousarue psga. Cymma psana, cxoasimuecs psasl. CBoiicTBa
cxonsamuxcs psanoB. HeoOXoaumplil mpu3HAK CXOAUMOCTH
PAIOB C TIOJIOKHUTEIBHBIMU YJICHAMH.

65. JloctaToyHble  NpPHU3HAKKM  CXOAMMOCTH  PAIOB  C
MOJIOKUTENBHBIMA ~ YJIEHAMH:  TNPU3HAK  CPaBHEHMA,
MpenebHBIN TpU3HAK CpaBHeHHA, mpusHak JlamamOepa,
paavKanbHbli npu3Hak Komy, HMHTerpanbHbIM NpU3HAK
Komm.

66. 3HaKOlepeMEHHbIE UM 3HAKOYEPEOYIOLIHECS  PsIAbL.
AOconoTHasE ¥ YCJIOBHas CXOJIUMOCTh. JloctatouHoe
yclioBue abCoNOTHOM cxomumocTu. Teopema JlelOHumIa.
[TpubnmxenHoe BBIYHCIICHHE CYMMBI
3HaKOUYEpEAYIOUIErocs psijia ¢ TpeOyeMOi TOUHOCTBIO.

67. Onpenenenue creneHHoro psjga. OO0nacTh CXOIUMOCTH
cTereHHoro psaa. Teopema AGeins. CBocTBa CTENEHHBIX
pAOOB.

68. Psn Tetinopa. Pasnoxenue (yHKIMH B CTEIICHHOW PsI:
MOHATHE,  €OUHCTBEHHOCTb  pAa3NIOKEHUs,  YCJIOBHUSA
Pa3IoKUMOCTH, pas3ioxeHne c HCIIOJIb30BaHNE
pa3ioxxeHuil B pa MakiiopeHa OCHOBHBIX 3JIEMEHTAPHBIX
GbyHKIUH.

OIIK-1.2 Pemaer Ilpumepnivie npaxmuueckue 3a0anus 011 IKIAMeHA:
npodeccuoHanbHbIe 1. Beraucaure mpeaens:

3agadyu C HpI/IMeHeHI/IeM a) Ilm 1+ 4X _ X4 ) 6) Ilm 3X . arcs""] 2X . B)
METO/I0B x>0 X +3x% +2x* X0 COS X — C0S°> X

TEOPETHYECKOTO vl fox—1-.5
m-—,—:m

I
9KCIIEPUMEHTAIILHOT O il 3
UCCIIEJOBaHUS

d x—x
2. Haiioute d_y it GyHKOWA: a) Y =M 0)
X

x=ctg2t,
y = In(sin 2t).
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Kon
WHMKATOpa

Nunuxarop
OCTHIKEHUSI
KOMIIETEHI[NHA

OneHouHble CpeacTBa

3. Bormcnnts: a) 3/—v/3+i, 0) (1—i)28.

4. HaiiTn HeonpeieNIEHHBI  MHTETPaT; a)
IsinSx-cosSxdx 0) | 1-cosx . B) j(2x+5)-exdx.
(x —sinx)?

VB

5. BeauCINTh ONpeaeNIeHHbI HHTETpal

tlz‘ \/x2+5.

1
6. BeruncauTh onpeaeacHHbIN HHTErPal j Ax - arcsin xdx -
0

7.Haiittu 1uomanes  urypsl, OTrpaHWYEHHOW JIMHUSMHU:

x=4, y?=4x

8. PemmTe cucremy: a) MaTpuuHbIM crmocobom; ©) To

dhopmynam Kpamepa
X + 3y + 2z = -1,
3Xx + 2y + 5z = 6,
4 + 3y + z = 1.
9. U3meHnTH MOPSAI0K WHTETPUPOBAHUS
Tdy j. fdx+j'dy _dex.
2 2y 1y

dxdy
10. Beruncnuts || ==L D:x<y< 1/1_ x?, x>0
"Z.J‘a/x2+y2 y

11. HaiitTh © mOCTPOUTH OOJIACTH OIpeAeieHus (QYHKIMH

U=+9-x" -y’ +(x—y)3'

12. Haiitu TTOJTHBIN muddepeHnnan (hyHKIMH:
z=x%Iny —sin2xy.

13. HaiiTu  yacTHbIE = MPOW3BOJMHBIC  TEPBOTO MOPSIKA
dyrxman: 2 =5x7y° +In(x +4y).

14. HanucaTp ypaBHEHHE KacaTeIbHON IVIOCKOCTH M HOPMAJIU K

TIOBEPXHOCTH Z =+ X° + y2 B Touke (3, 4, 5).

15. UccnenoBath Ha AKCTPEMYM (hyHKIIFO
7=x*-2xy +4y°.

16. Peruure 3amauy  Koruu: ycos® xdy = (y2 +1)dX ,
y(0)=o0.

17. Haiinute obuiee pemeHue nu¢GepeHIHanbHOro ypaBHeHHS
yu + yl — er.

OIIK-2: Cnoco0eH UCIONB30BaTh COBPEMEHHbIE HH(MOPMAIMOHHBIE TEXHOIOTUH W TPOTPaMMHEIC

cpeacrBa, B TOM HYHUCIC OTCYCCTBCHHOI'O IMPOU3BOACTBA, HJIA PCIICHHUA 3aaav HpO(l)CCCHOHaHLHOﬁ

JACATCIIBHOCTH.

OIlK-2.1

IIpumensier

Ilpumepnivie npuxknaonvie 3a0auu u 3a0aHUA

27




Nunuxarop

Kon
JTOCTHKEHUS OueHoYHbBIE CpEACTBA
UHAMKATOpa
KOMITIETEHIINH
COBPEMEHHBIE
uH(pOpMaHOHHbIE sin(x*)(1—cos x) 5

TEXHOJIOTHH U
MPOTPaMMHBIC CPEJICTBA,
B TOM YHCJIIE
OTEYECTBCHHOTO
MPOM3BOJICTBA, JUIS
pelieHus 3a1a4

PO eCCHOHATTEHOM
JESTSILHOCTH.

3ananmue 1. Berauciuts npexen lim
x—0

In*(1+x)
nakere MATHCAD.

3ananue 2. Haiitu mepByto 1 BTOPYIO MPOMU3BOAHYIO (hyHKITHH
y=sin’(x—e*—1) B makere MATHCAD.

—1+5x
3ananue 3. [loctpouts rpaduk GyHKIUH Y = 2—54 B

x —
nakete MATHCAD.

3ananue 4. Borancienne HeonpeenE€HHbIN, ONpenenEHHbIN
naTerpan B nakere MATHCAD

2+ x3dx 2 3+ xdx
R e [2EEE
Y I(1+ x?)? ) '[(1+4x2)2

3aganue 5. BEIYUCINTS MATPUILY AB" +3C! B maxere

MATHCAD A—2 - B—1 -1
Te o 3) 7 2 o)
4 1
C:
5 3

3aganue 6. Haiitu pereHne cucTeMbl ypaBHEHUI METOI0M

X + 3y - 2z = 5
laycca B nakere MATHCAD J2x + 5y - 4z = 8.

4x + 11y - 8z = 3.
3ananue 7. [Toctpouts MIOBEPXHOCTh

x> +3y% =272 +4xy +6x2 —yz +4x -3y +52-9=0
makere MATHCAD.

3aganue 8. Haiith dacTHBle TPOW3BOAHBIE (PYHKIIUU
z=(sin3x+4y)ctg(5x —3y) B nakere MATHCAD.
3aganue 9. Breraucnuts
4 2

IdXI(X +y)dy B nakere MATHCAD.
1 X

JIBYKpaTHBIN HHTErpa

3ananue 10. /s pemreHus 3agauu crenanTe cxeMaTHIeCKUi
YepTexk U MOMy4YuTe (DYHKITMOHATBHYIO 3aBUCUMOCTD TI0
yKa3aHWIo K 3agade. Haiinute ob6macTs onpeeneHus 3Toi
(byHKITMH 110 CMBICITY 33Jla4ud. BeaucnuTe 3Ha4eHus 3TOI
(hyHKIIMH TIPU TPEX Pa3IMIHBIX 3HAYECHUSX apTyMEHTA.

28




Kon
WHMKATOpa

Nunuxarop
OCTHIKEHUSI
KOMIIETEHI[NHA

OneHouHble CpeacTBa

Hccnenyiite GyHKIMIO Ha HAKOOJIBIIIEE W HAMMEHBIIICE
3HaveHus. OTBEThTE Ha BOIPOC 33]1a4H.

«Ceuenue TOHHENs uMeeT (GopMy NPSIMOYTOJIbHHKA,
3aBepiIeHHoro moimykpyrom. Ilepumerp cedenust 18 m. Ilpm
KaKOM pajguyce TMOJyKpyra IUIOIIaJ b CEYCHHS Oyaer
HauOOIbIIEH?»

O6o3HaubTe paguyc moiykpyra uepes ' u BwIpasute

IIomany © cedeHus KaK ¢ynxmuio ot F: S =S(r).

3aganue 11. Ha kxakoii BEICOTE I HaJ| IICHTPOM KPYIJIOTO CTOJIA
pamuyca a clelyeT MOMECTHTh JIaMITy, YTOOBl OCBEIICHHOCTh
Kpas cToya Oblj1a HanOOJIBIICH?
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0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomexxyTouHast aTTecTanus 1o JUCHUILIMHE «MaTeMaTHKa» BKIIIOYAaeT TCOPETUUECKHE
BOIIPOCHI, TO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHHUS 00YJAIOIIMMUCS 3HAHUH, U TIPAaKTHYECKUE
3a/1aHusl, BBISBISIONINE CTENCHb COPMUPOBAHHOCTH YMEHHUHI M BIaJJCHUH, IPOBOAUTCS B hopMe
sk3ameHa (1 u 2 cemecTpsl).

DK3aMeH 10 JaHHOH TUCHUILTMHE IIPOBOIUTCS B YCTHOW (hOpMeE 110 SK3aMEHAMOHHBIM
OuneraM, KaXIbIid U3 KOTOPBIX BKJIIOYAET JIBA TEOPETHUECKUX BOMPOCA U JIBA MPAKTHUECKUX
3a1aHusl.

Iloxazarenu u KPUTCPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLEHKY «OTJMYHO» — CTYICHT JOJDKEH MMOKa3aTh BHICOKHI YpOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIMI: 3HaHUS HE TOJILKO HAa YPOBHE BOCIIPOU3BEICHUS U
00BsicCHEHUS! HH(POPMAIINH, HO U UHTEIJICKTyalIbHbIE HABBIKU (YMEHUS) pelIeHUs TPoOIeM U
3a/1a4, HaXOXKICHMs YHUKAIbHBIX OTBETOB K Mpo0aeMaM, OIIEHKU U BBIHECEHUSI KPUTHUECKUX
CYXKJICHUH;

— Ha OLIEHKY «XO0POLI0» — 00y4aroU1iicst 1EMOHCTPUPYET CPEAHUN YPOBEHD
c(hOpMUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHBIE 3HAHUS, yMEHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKY, HETOUHOCTH, 3aTPYAHEHUSI [IPH aHATUTUYECKUX ONepalusiX, IEPEHOoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAIHH.

— Ha OLIEHKY «yA0BJETBOPHUTEIbHO» — O0yUaIOLIUICS IEMOHCTPUPYET OPOTOBBIN
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHIINI: B X0/1€ KOHTPOJIBHBIX MEPOIIPUSATHI IOMYCKAIOTCS
OIIMOKH, TPOSIBIIIETCS] OTCYTCTBUE OTACTBHBIX 3HAHUI, YMEHUH, HABBIKOB, 00yYarOIIUACS
WCIIBITHIBAET 3HAYUTENIbHBIC 3aTPYAHEHUS TIPU ONEPUPOBAHUM 3HAHUSAMH U YMEHUSIMHU MIPU UX
IIEPEHOCE Ha HOBBIE CUTYaLIUU.

— Ha OLIEHKY «Hey10BJIETBOPUTEIbHO» — O0YJaIOLIUIICS IEMOHCTPUPYET 3HAHUS HEe
6osee 20% TeopeTuuecKoro Marepuana, I0MyCKaeT CyleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUS TPOCTHIX 3a/1a4 WM HE MOKET NOKa3aTh 3HAHUS J1aXKe Ha
YPOBHE BOCTIPOU3BEACHUS U 00BSICHEHUS HHPOPMAIIUH.
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