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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouast mporpamMma rnepecMoTpeHa, 00Cy>keHa 1 o00peHa s peanusaruu B 2026 - 2027
yueOHOM rojy Ha 3acenanuu Kadeapel [IpukiagaHoit MaTeMaTUKU U HHOOPMATUKH

[Iporokonm ot 20 . Ne

3aB. kadeapoii 10.A. U3BexoB

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa 1 o00peHa s peansaruu B 2027 - 2028
yueOHOM rojy Ha 3acenanuu Kadeapsl [IpukinaaHoit MaTeMaTUKU U HHOOPMATUKH

[IpoTtokonm ot 20 . Ne
3aB. kadenpoii 10.A. U3BekoB

Pabouast nporpamMma rnepecMoTpeHa, 00Cy KeHa 1 0J100peHa s peann3aiuu B 2028 - 2029
y4eOHOM roly Ha 3aceqaHuu kadeapsl [IpukiaaHOl MaTeMaTuku U WHHOPMATHKH

[IpoTrokom ot 20 . Ne

3aB. xadenpoit 10.A. U3Bexos

Pabouas nporpamMma rnepecMoTpeHa, 00CykaeHa u ojgo0peHa s peanusaruu B 2029 - 2030
yueOHOM rojy Ha 3acenanuu kadeapel [IpukiagHoit MaTeMaTuku U HHOOPMATHKH

[Iporokom ot 20 1. Ne

3aB. xadenpoit 10.A. U3BexoB




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

O3HaKOMHUTH 00YYaEMBbIX C OCHOBHBIMH IIOHATHSIMH U METOJIaMU MaTEMaTHKH,
CO37aTh TCOPETUUYCCKYIO U MPAKTHUSCKYIO 0a3y IMOATOTOBKH CIICIIMAIMCTOB K JICATCIbHOCTH,
CBSI3aHHOM C MPOEKTUPOBAHUEM, Pa3pabOTKOM U MIPUMEHEHHUEM ITPOrPaMMHOI0 00€CIICUCHHUS
CPEJICTB BBIYUCIUTEIHHOU TEXHUKH U aBTOMATU3UPOBAHHBIX CUCTEM.

2 MecTo JTUCUMILIMHBI (MOIYJIsl) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Jucturmuna [TpukinagHas MmaTeMaTHKa BXOAUT B 00s13aTEIbHYIO YacTh YU4COHOTO
IJ1aHa 00pa3oBaTeIbHON TPOTPAMMBI.

JIist u3y4eHus TMCIUTUTMHBI HEOOXOIMMBI 3HAHUS (YMEHHUS, BIIAJCHIS),
c(hOpMHUPOBAHHBIC B PE3YIbTATE U3YUCHUS JUCIUIUINH/ MPAKTHK:

Jl1s1 ycIrenmHoro yCBOSHUS JaHHOW TUCIUILTMHBI HEO0X0IMMO, YTOOBI 00yUYaeMBbIit
BIIAJIE)T 3HAHUSAMHM, YMEHUSMH W HaBbIKaMH, COPMHUPOBAHHBIMU B MPOIIECCE U3YUCHHS
MAaTeMaTUKHU B CPEJTHEN IIKOJIE.

3HaHus (YMEHUS, BIIaJICHHS ), IOJIyYEHHBIC TTPY U3YUYCHUHU JTAHHOU THCITUILIMHBI
OyIyT HEOOXOUMBI JIS U3YYCHHSI TUCITUTUIAH/TIPAKTHK:

YucieHHble METOIEI

MaremaTuueckas JOTUKa U TUCKPETHAsi MaTeMaTHKa

MaremaTrndeckas CTaTHCTHKA

duznyeckre OCHOBLI MEXaHUKHU M OITTUKH

3 Komnerenuuu ody4aromierocsi, popmupyemsolie B pe3yJjibTaTe 0CBOCHUS

AUCHUILUIHHBI (MOYJIs) M IJIAHUPYeMble pe3yJIbTAThl 00yUeHH sl

B pesynbrate ocBoeHus nucuuiuinnbl (Moaynsi) «lIpukiiagHas mareMaTuka»
o0y4aroIuiics T0KeH 001a/1aTh CIEAYIOMUMU KOMIETCHIIUSIMHU:

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIINN

OIIK-1 Cnocoben INPUMCHATb CCTCCTBCHHOHAYYHBIC U O6I_I_ICI/IH)KGHepHLIC 3HaHHA, MCTO/bI
MAaTCMAaTHYCCKOI'0 aHaJIn3a U MOACIUPOBAaHUsA, TCOPECTUICCKOI'O U SKCIICPUMCHTAJILHOI'O
HNCCICIOBAHN B HpO(l)CCCPIOHS.JIBHOfI ACATCIIbHOCTH,

OIIK-1.1 Pemaer ctannapTHbie mpodeccCuOHANBHBIE 3814l C IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U OOILIEMH)KEHEPHBIX 3HAHUI, METO/I0B
MaTeMaTHYECKOI0 aHaJIM3a U MOJIETTUPOBAHUS

OIIK-1.2 Pemaer mpodeccrnonanbHble 3314 ¢ IPUMEHEHHEM METOJI0B
TEOPETHYECKOT0 M SKCIEPUMEHTAIBLHOTO UCCIIETOBAHUS

OIIK-2 CriocobeH mOHUMATh MPUHIIMITBI pa00THI COBPEMEHHBIX WH(OPMAIMOHHBIX
TEXHOJIOTHI U MPOTPAMMHBIX CPEJCTB, B TOM YHCIIE€ OT€UECTBEHHOTO MPOU3BOJICTBA, U
WCIOJIb30BATh UX MPH PEIICHUH 337124 MPo(hecCHOHATLHOM NesTEIbHOCTH,

OIlK-2.1 [TpumeHnsieT coBpeMeHHbIe HH(POPMAIIMOHHBIE TEXHOIOTHH U
MIPOrpaMMHBIE CPEJICTBA, B TOM YHCII€ OT€YECTBEHHOTO TPOU3BOICTBA,
JUTSI pEIICHUs 3a/1a4 MPoQecCHOHATBHON AeITeTbHOCTH




4. CTpyKTypa, 00b€éM U coep:kaHue TUCHUILIHHBI (MOLYJIs1)

OO0mmas TpyA0€MKOCTh JUCIMIUIMHBI COCTABISIET 9  3a4eTHBIX enuHMI] 324 aKaja. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas padota — 178 aka. 4acos:

— ayaurtopHas — 170 akaj. 4acos;

— BHEAyJUTOpHAS — 8 aKajl. 4acoB;

— caMocTosATeNbHas paboTa — 74,6 akaj. 4acos;
— B (hopme npakTuyeckoi noaroroBku — 0 akas. vac;
— MOJTrOTOBKA K dK3aMeHy — 71,4 akaj. dac

®dopma aTrTecTalui - IK3aMeH

AynutopHas ] 8
o KOHTaKTHas paboTa E =z dopma TeKyIero
S
B B aKaJ. yacax 3] Bun KOHTPOJIS
Pasnen/ Tema 3 ( A ) g2 . P Kon
g 5 © | caMOCTOSITeNTPHON |  yCIIeBaeMOCTH U
JUCLUATUINHBI 5 £ o . | xommerenyu
@) g £ paboThI MIPOMEXKYTOTIHON
Tex mal. | mpakT. Z 'S aTTeCTalnuu
3aH. 3aH. U =
1. JIuneiiHast u BEKTOpHast
anreOpa
1.1 JIuneiinas anreGpa:
Marpuib! 1 geiicTBUsS HAX
HumMu. OnipepenuTenu
- MOJITOTOBKA K
MaTpHII, PAaHT MaTPHUIIBL, - IOATOTOBKA K
MPaKTUIECKUM
obpaTHast MaTpuna. MeToast TIPaKTUIECKAM
o 3aHATHUSM,
peLIeHNs CUCTEM JIMHEHHBIX 3aHATHUSM, OIIK-1.1,
- BBITIOJTHEHHE
anreOpanveckux 6 10 8 - BeinosiHenue MJ13 OIlK-1.2,
o N3 Ned o
ypaBHeHuil. KommnnekcHele . Ne4 «JIuneitnas u OIlK-2.1
«JluneitHas u
gucna. Onepamyu ¢ BEKTOPHAsI
BEKTOpHAs
MaTpHIIAMHU U pelIeHne anrebpa
N anreOpay
CHUCTEM JIMHEWHBIX
YpaBHEHHUH B B TTAKETE 1
MATLAB.
- 3amuta MJ13 Ned
- IIOATOTOBKA K o
«JIuneitHas u
1.2 BekTopHas anreoOpa: MPAKTHIECKAM
JIMHEWHbIE U HEIMHEUHBIE 3aHATUAM BeKTOpHai
onepanuu HaJl BEeKTOpaMu U BbIHOJ'IHeH’I/Ie anrebpar OIK-1.1,
P N . P 4 6 10,2 - ayAUTOpHAs OIIK-1.2,
ux cBoiicTBa. [leiicTBus ¢ N3 Ned
BEKTOPaMH B ITAKETE «JIuneitnas u KOHTPOJIbHAA OlK-2.1
abota (AKP) Ne4
MATLAB. BEKTOPHAsI P ( " )
«JIuneitHas
anrebpay,
anreOpay,
HWroro no pazaeny 10 16 18,2
2. BBenenue B MaTeMaTUUECKUIA
aHau3
norotoska k| - KOHCYJIbTAIHH 10
2.1 Monstue GyHKIHU pemenuto /13 Nel,
OJIHOM IIepEeMEHHOM TpaKTHYCCKIM - ayIuTOpHAs
p N 3aHATHSIM, Y P OIIK-1.1,
MaremaTH4yecKuii MakeT KOHTPOJIbHAS
MATLAB kax ucrpywent | ~ | 2 2 " BBINOMICHHE |\ Gora (AKP) Nol | OHKL2
Py UJ13 Nel p ° OITK-2.1
pelIeHHs MaTeMaTHYECKHX «IIpenen u
«IIpenen n
3amaq HENPEePBIBHOCTHY
HETPEPBIBHOCTHY
- 3amuta UJ13 Ne




1. "Ilpenen n
HENpPEePBIBHOCTH"

- KOHCYJIbTAIIUH 110
pewmenunto NJI3 Nel,

2.2 Tllpenen - IIOATOTOBKA K
- ayJIUTOPHAs
HOCIIeIOBATEIbHOCTH. MPAKTHIECKIM
KOHTPOJIbHAS
IIpenen u HePepHIBHOCTH 3aHATHUAM, OIlK-1.1,
M pabota (AKP) Nel
(hyHKIIUY OTHON 6 8 8 - BBITIOJIHEHHE «TIpenen i OIIK-1.2,
nepemenHoi (POII). N3 Nel pex OIIK-2.1
HETIPEPBIBHOCTH»
Brruncrienue npezaesnos B «IIpenen n - samprra VI3 Ne 1
nakere MATLAB HENPEepPbIBHOCTHY Hi c
[Ipenen u
HETIPEPLIBHOCTD"
- ayJIUTOPHAs
2.3 NuddepenmanbHoe - MOJITOTOBKA K KOHTPOJIbHAS
ucuncnenne OOIL MPAKTHIECKAM pabota (AKP) No2
Huddepenuuponanue u 3aHATHSIM, «IIpouzBoHas», OIlK-1.1,
MOCTpOeHHE TPaQUKOB 6 10 8 - BBITIOJIHEHHE - KOHCYJIbTAIIUH 110 OIlK-1.2,
(hyHKUMH OgHOM N3 Ne2 pewenuro U3 Ne2, OIlK-2.1
NIEPEMEHHOMN B MakeTe «IIpousBonHas u | - 3amura M]3 Ne 2.
MATLAB e€ npumeHenue» | «IIpousBonHas u eé
MIPUMEHEHUE»
HWroro no pazgeny 14 20 16
3. MHTerpanpHOe HCHHUCIICHUE
(YHKIMU OIHOI IepeMEeHHOH
3.1 TlepBooOpa3zHast u
) . - MOJITOTOBKA K
HEeoNpeNeNnéHHBIN HHTeTpall.
OCHOBHEIE METO/IBI TPAKTHHECCKIM
HHTETPUPOBAHUA SaHATHAM, - KOHCYJIbTALMH I10 OIIK-1.1,
BI;I'{I/IEJ'IGI:)HI/IG . 6 10 8 - BEITIOJHCHHE eLHeH}II/IIO I/IIIIB Ne3 OIIK-1.2,
. W13 Ne3 P ¢ OIK-2.1
HeonpeaeaEHHBIX
«HeonpeneneHHs!
WHTETPAJIOB B MAKETE H HHTOr A
MATLAB. p
3.2 OnpeneneHHBIN - ayAUTOpHAS
unrerpai. Gopmyna KOHTPOJIbHAS
o nowoomar | SO | oy
HHTETpU oli;aHHe 10 YacTIM 6 8 8 TpaKTHACCKIM I/III-:T? i OIIK-1.2,
pup .. ) 3aHATHUAM, Pam, OIlK-2.1
Brrancnenune onpenenéHHBIX - 3amuTa MJI3 Ne 3
HMHTETPAJIOB B ITAKETe «HeonpeneneHHbIH
MatLab HHTETPAID
HWroro no pazgeny 12 18 16
4. Dx3ameH
OIIK-1.1,
4.1 Dx3aMeH OIIK-1.2,
OIIK-2.1
Wroro no pazneny
HWroro 3a cemectp 36 54 50,2 JK3aMeH
5. OyHKUMH HECKOJIBKUX
MIePEMEHHBIX
5.1 OyHKIUU HECKOIBKUX
MEPEMEHHBIX: 00J1aCTh
- IOJATOTOBKA K
OIIpeeNeHHs, IPELT, HDAKTHYECKIM
HEMpepBIBHOCTh. YacTHbIE pSaHHTI/IHM - KOHCY B TALIH 110 OIIK-1.1,
TIPOU3BOJIHBIC U TIOJTHBIH 6 8 6 ) BI)I]'IOJ'[HCH’I/IE) GHJCH}II/IIO I/I33 N6, OIIK-1.2,
muddepenuuar. P : OIIK-2.1

IIpousBonHast mo
HAaIIPaBJICHUIO ¥ TPAJUEHT.
JuddepennpoBanue u

N3 Ne6 «DHIT n
e€ MPUIIOKECHUS




nocrpoenue rpapuxos OHII
B nmakete MATLAB

- ayIMTOpHAas
5.2 YacTHble MPOU3BOIHbIC KOHTPOJIbHAs
u nudepeHInabl BBICIIHX ;TH;)E;EEZ:EE; pabora (AKP) Ne6
MOPSIKOB. DKCTPEMYMBI p «YacTtHble OIlK-1.1,
®HII. YcnoBHbIH 6 10 6 ) ;;};iiiiﬁ;le MIPOU3BOJIHBIE U X OIIK-1.2,
skcTpeMyM. Haxoxnenue VI3 Ne6 «DHIT 1 MIPUMEHEHHUEY, OIlK-2.1
skctpemymoB OHII B A - 3amuta /I3 Ne6
naxere MATLAB 8 IPUITOKESHHS «DHII u eé
TIPUIIOKCHUSD)
Hroro no paszzeiy 12 18 12
6. HTerpanbHOe HCUHUCICHUE
(bYHKIMH HECKOJIBKUX
MIEPEMEHHBIX
6.1 7.1 /IBoiiHO# HHTETpAIT U
€ro OCHOBHBIC CBOMCTBA.
CaezieHue IBOMHOTO - IOJITOTOBKA K
MHTErpajia K IOBTOPHOMY MPaKTHIECKUM
UHTErpainy. 3aMeHa 3aHATHSM, - KOFCYJIBTALIHH 10
MEPEMEHHBIX, IEPEX0.l B - BBIIIOJIHEHHE pemero UJI3 Ne7 OIK-1.1,
N ’ 8 12 6 (AKP) Ne7 OIlK-1.2,
JIBOITHOM HHTETpaje K N3 Ne7 «J[BofiHbIe OIMK-2.1
TIOJIAPHBIM KOOPJHHATAM. «/IBoiinbIC HHTErpATE '
KpuBonuneiinsiit naTeTpan HMHTErpaJibl U UX
1 Tuma. Beraucnenne TIPIITOKEHUS
JIBYKPaTHBIX HHTETPAJIOB B
nakere MATLAB
HWroro no pazaeny 8 12 6
7. OOBIKHOBEHHBIE
JuddepeHanbHble ypaBHEHUS
oay)
7.1 OGBIKHOBEHHEBIC - HOMTOTOBKA K
muddepeHaibHbe pAKTHIECKAM
yp aBHeHM; 1epBoro 3aHATHIM, - 3amuTa MJ13 Ne8 OIIK-1.1,
TIOpAIKa. . MITE H METO/IEL 6 8 6,4 - BBITIOJIHEHHE «Iuddepennnansu OIIK-1.2,
pewterns [V niepsoro N3 Ne§ bl€ ypaBHEHUS» OIIK-2.1
nopsaka. Pemenne 1Y Jladdepermmans
TIEPBOTO MOPS/IKA B ITAKETE
MATLAB. HbBIC YPaBHEHHUS
7.2 OOBIKHOBEHHBIC
muddepeHaibHbe
YpaBHEHHS BBICIINX
OPSAKOB. THITBI U METOIBI - HOArOTOBKA K
cBeaenus Y BeicImx IpARTHTECKHM
EgpﬁﬂKOB ﬁ( HYVHEPBOFO 3aHATHUAM, - 3amuTa MJI3 Ne8 OIlK-1.1,
PAAKA. JIHHCHHBIC 6 10 - BBITIOJIHEHHE «Indpdepenunansx OIIK-1.2,
s bepenimanyise N3 Ne8 bI€ YPABHEHUS) OIIK-2.1
ypaBHEHHUs N-TO MOPsAKa. «JTudpbeperimans
Pemenne HbIC YPaBHEHHSD»
mudhepeHIaIbHBIX
YpaBHEHHUH BBICIIUX
MOPSAIKOB B MAKETe
MATLAB
Wroro no pazneny 12 18 6,4
8. Dx3amen
OIIK-1.1,
8.1 Dk3amen OIIK-1.2,
OIIK-2.1
Wroro no pazneny
HWroro 3a cemectp 32 48 24,4 JK3aMeH




Hroro no aucuuiuinye | 68 | | 102 |74,6| JK3aMeH




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

1. TpagumonHsle 0Opa3oBaTebHbIe TeXHOIOTUU. Opranu3anus 00pa3oBaTeIbLHOTO
mpolecca, MpeAnoiaraeT NpsMyro TPaHCISIHUIO 3HAHUH OT MpenoiaBareis K CTyIACHTY
(mpeuMyIIeCTBEHHO HAa OCHOBE OOBSICHUTENbHO-UUTFOCTPATUBHBIX METOJIOB OOYUCHHUS).
VYyeOHasi AESITENFHOCTD CTYIEHTa HO-CUT B TAKHX YCJIOBHSX, KaK MPaBUIIO, PEPOIYKTHUBHBIN
Xapakrep.

®DopMbl yUeOHBIX 3aHATHH:

- nH(opMaLIMOHHAs JIEKIUS — MOCIeI0BaTeNIbHOE U3JI0KEHNE MaTepraa B
JTUCHUILTMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE IPEUMYIIIECTBEHHO BEpOATbHBIMU CPEJICTBAMHU.

- IPaKTUYECKOE 3aHATHE, OCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH 1 HABBIKOB
0 MPEAJIOKEHHOMY alITOPUTMY.

2. TexHonoruu MpoeKkTHoro o0yuenusi. OO6pa3zoBaTeNbHBII MPOIIECC TOCTPOEH B
COOTBETCTBHUH C aJITOPUTMOM IOATAIMTHOTO PELICHUs MPOOIEMHON 3aJa41 UIH BBITOJIHEHUS
yuebHoro 3ananus. [IpoekT npeanonaraer COBMECTHYIO yueOHO-TI0O3HABATEIbHYIO
JEeSTENIbHOCTD IPYIIIBI CTYJIEHTOB, HAIIPaBJIEHHYIO Ha BHIPAOOTKY KOHIIEILIUH, YCTAHOBJIEHUE
uenen u 3agad, (GopMyJIHPOBKY 0XKHIaEMBIX PE3YJIbTaTOB, ONPEAEICHUE IPUHIUIIOB U
METOJIMK PEIICHNUs TOCTABJIEHHBIX 3a/a4, NIAHUPOBAHUE X0-/1a PabOThl, HOUCK JOCTYIIHBIX U
ONITUMAJILHBIX PECYPCOB, MOITAIHYIO PEATH3ALHUIO TUIaHa PabOTHI, MPE3CHTAIUIO
pe3yabTaToB paboTHI, UX OCMBICIIeHHE U pediaekcuto. [IpuMeHseTcs B OCHOBHOM LIS
1epexo/ia KOMIETEHIIMY Ha YPOBEHb BJIAJICHUS.

OcHOBHbIE THUIIBI IPUMEHSAEMBIX HAMH B 00pa30BaTEIbHON JESATENbHOCTH ITPOEKTOB!

WccnenoBarenbckuil MPOEKT — CTPYKTypa MPpUOIIMKEeHa K popMaTy HAy4YHOTO
MCCIIeIOBAHMS (JOKA3aTENbCTBO aKTyalIbHOCTH TEMBI, OITpe/IesieHIe HayYHO! TPoOIeMbl,
npeaMera M 00beKTa UCCIIeJOBaHus, Ieel U 3a/1a4, METO/I0B, UICTOYHUKOB, BBIIBI)KCHUE
THIIOTE3BI, 0000IIEHHE PE3yIIbTAaTOB, BBIBO/IBI, 0003HaUEHNE HOBBIX ITPo0OIieM). PesynbTarom
ABIISIETCS yueOHast KapTa 10 MOIYJIIO Hallel 00pa3oBaTeIbHON MPOTPAMMBI.

TBopueckuit MPOEKT, MpeAnoIaraliiii B OTIMYHE OT MPEAbIIYILIEero, KOHEUHbBIN
MPOJYKT B CIEAYIOLIMX BapUaHTaX — ra3era K MCTOPUUECKH 3HAUNMOMY
«MaTeMaTH4YeCKOMY» COOBITHIO (Tpa3aHukK uncna «[lu» u T.11.); «mMaTremarudyeckas»
OTKpBITKA (CBOEro poja yueOHasi KapTa, TOJIbKO HeOpMaibHO, KPACOYHO OPOPMIICHHAS;
BUJICOPOJIUK «5] Hay4y Bac pemars ...» U T.1I.

WHupopMalinoHHBIN TPOEKT — yueOHO-[T03HABATENIbHAS JESTENHOCTD C SPKO
BBIPAKEHHOW ABPUCTUYECKOM HANPaBIEHHOCTHIO (MIOUCK, OTOOp U chcTeMaTH3alus
MH(}OPMALIUN O KAKOM-TO 00BEKTE, 03HAKOMJIEHHE YYaCTHUKOB IIPOEKTA C 3TOM
nH(opManuen, ee aHau3 U 0000IIeHNE U, HAKOHEII, TPE3CHTAINS 10 TTPAKTUYECKOMY
MIPUIJIOKEHUIO).

4. UndopmalimnoHHO-KOMMYHHUKAITMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH.
Opranu3zanus o0pa3zoBaTeIbHOTO Mpoliecca ¢ MPUMEHEHUEM CIIeUaTu3UPOBAHHBIX
MIPOrPaMMHBIX CpeJl U TEXHUYECKUX CPEJICTB paboThI ¢ HH(popmanuen (MHPOPMATMOHHYIO
cpeny yuusepcutera MOOJIYC MOODLE).

6 YueOHO-MeTOAHYeCKOE 0O0ecTieyeHHe CAMOCTOATEIbLHOM padoThl 00yUYaommuxcst

HpCI[CTaBJ'ICHO B IPUJIOKCHU U 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBECHUSI IPOMEKYTOYHOM aTTeCTAllUN
[IpencraBieHsl B TPUIOKEHUU 2.

8 YueOHo-MeTOAUYeCKOe U MH(POPMAIIMOHHOE o0ecTieYeHne JUCIMITTUHBI
a) OcHoBHasi IMTEpPaTYypA:

1. Hunayes B. C. Bricmas maremaruka: yueOnuk / B.C. [llunayeB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Bricmiee obpa3oBanue). —



www.dx.doi.org/10.12737/5394. - ISBN 978-5-16-101787-6. - Tekct: snekTponHbiii. - URL:
https://znanium.ru/catalog/document?id=432301&pid=990716. — Pexum pgocryma: Juis
aBTOPHM3. MOJIb30BarTeei. (1ara oopamienus: 14.04.2025)
2. Maremaruka: yue6. mocodue / FO.M. [anunos, JI.H. Xyp6enko, I'.A.

Huxonosa, H.B. Hukonoga, C.H. Hypuesa ; nox pen. JI.H. XKyp6enko, I'.A. HukonoBoit. —
Mockpa: UTHOPA-M, 2019. — 496 c¢. — (Bricmiee oopa3oBanue: bakanaspuar). - ISBN 978
-5-16-102130-9. - Tekcr: 3JICKTPOHHBIH. - URL.:
https://znanium.ru/catalog/document?id=399360&pid=989799. — Pexum goctyma: mis
aBTOpH3.MMOJIb30BaTeNeil. (mara oopamenus: 14.04.2025)

0) JlonmosiHuTeIbHAS JIUTEpaTypa:

1. Marematuka B mpuMepax U 3ajadax: yueo. mocooue / O.M. [ertsapesa, JI.H.
Kypb6enko, I'.A. Hukonosa, H.B. Hukonosa, C.H. Hypuesa. — Mocksa: UTH®PA-M, 2019.
— 372 ¢. — (Bricmiee o6pa3oBanue: bakanaBpuar). - ISBN 978-5-16-102288-7. — Tekcer:
anektponHbii. — URL: https://znanium.ru/catalog/document?id=377513&pid=989802.— Pexum
JIOCTYIIA: IS aBTOPH3. IMoJIb3oBaTeneii. (mara oopamienus: 14.04.2025)

2. Nanxo, I1.E. Beiciiast MmareMaTHKa B ynpaXHEHUsIX U 3aga4dax. (B 2-x gacrsax)
[Tekct] / II. E. lanko, A. I'. ITonos, T. . KoxeBHukoBa. - M.: Beicmas mkomna, 1986-2009.
ISBN: 978-5-488-02201-0. - Gonee 1000 miT.

3. @uxrenronsil, [.M. OCHOBBI MATEMaTUYECKOTO aHATN3a: YUCOHHK: B 2
gactax / .M. @uxrenronsi. — 10-e uzn., crep. — Cankt-IlerepOypr: Jlans, [0. 1.]. —

Yactp 2 — 2019. — 464 c. — ISBN 978-5-8114-0191-8. — TekcT: 2JIeKTPOHHBIH //
DnexTpoHHO-0ubnmoTeyHas cucrema «Jlaupy : [caiit]. — URL:
https://e.lanbook.com/book/115730  (mara obOpamenus: 15.04.2024). — Pexxum noctyna: s
aBTOpU3. NOJIL30BATENCH.

4. Mlunayes B. C. 3agauHuk 1Mo BeICIICH MaTeMaTuke: yueo. mocodue / B.C.
[MumaueB. — 10-e uza., crepeorun. — Mocka: MH®PA-M, 2020. — 304 c. — (Bsicmee

obpaszoBanme). - ISBN 978-5-16-101831-6. — Tekcr: oamektponnbid. — URL:
https://znanium.ru/catalog/document?id=438196&pid=1042456 (mata oOparieHus:
14.04.2025).

B) MeToanueckue yKazaHusi:

1. AaucumoB A.JI., bougapenko T.A., Kamenesa I'.A. Psaapt @ypre. Jlekuuu.
WuTepakTuBHBIE TECTHI - Y4yeOHoe nocodue — Marauroropck: I'OY BIIO «MI'TVY um. I'.U.
Hocogsay, 2021. - 123 c.

2. I'nmarosnieBa 1.B., Konosanpuuk E.A. Paanl. - YueOHO-MeTOMYECKOE TTOCOOHE —
Maruuroropck: 'OV BITIO «MI'TY um. I''. Hocosa», 2022. — 25 c.

3. NdyOposckuii B.B. YUncnenHbie METOIbI MAaTEMATUYECKOTO aHATN3a, TUHEHHOM
anreOpel 1 MaTeMaTHYeCKON pu3nku - YuebHoe nmocodbue — Marnurtoropck: 'OY BITO
«MI'TY um. I'.1. Hocosay, 2021. — 79 c.

4. I'naronesa 1.B., KonoBansunk E.A. UnTerpan no purype - Yuedbnoe nocodue —
Marnutoropck: 'OV BIIO «MI'TY um. I''1. HocoBay, 2022. — 38 c.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHuoe o0ecnieuenune

Haumenosanue .
10 Ne noroBopa CpoK JIeHiCTBUS JTHIICH3UH
7Zip cB00OOTHO pacnpocTpansemoe [10 0eccpovHO
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpodHo



https://znanium.ru/catalog/document?id=432301&pid=990716
https://znanium.ru/catalog/document?id=399360&pid=989799
https://znanium.ru/catalog/document?id=377513&pid=989802
https://e.lanbook.com/book/115730
https://znanium.ru/catalog/document?id=438196&pid=1042456

MathWorks
MathLab v.2014  [K-89-14 or 08.12.2014 6eccpodHo
Classroom License

NotePad++ cB00OIHO pacnpocTpansemoe [10 OecCpOYHO

Adobe Reader cB000HO pactpoctpansemoe [10 6eccpouHO

FAR Manager cB00OTHO pacrpocTpansemoe [10 OeCCpPOYHO

AdobeReader cB000IHO pacnpoctpansemoe [10 6eccpouHO
Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI

Hassanue xypca CchUIKa
DnekTpoHHbIe pecypchl oubmroreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web

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

Poccuiickas ['ocynapcTtBennas 6ubnunoreka. Karamoru
/catalogues/

HaunonansHas nHGpOpMalMOHHO-aHAIUTHYECKAs URL:
cucrtema — Poccuiickuii HHAEKC HaygHOro uTupoBanus | https://elibrary.ru/project_risc.
(PUHL) asp

9 MaTepuajibHO-TEXHHYECKOE o0ecreuyeHne TUCIUIINHBI (MOIYJIA)

MatepuanbHO-TEXHUYECKOE 00eCTIedeHHEe TUCITUILINHBI BKIIOYAET:

Y4eOHbIe ayAUTOPHUH IS TPOBEICHUS 3aHATUH JICKIIMOHHOTO ThIa Jlocka,
MYJIbTUMEIUIHBIC CPEICTBA XPAHCHHUS, TIEPEIavuH U IPEICTaBICHUS NH()OpMAIIUN

Kowmmnbrorepnsie kinacceol, 372 (1-5), 142, 144 nns mpoBeneHHs MPaKTUYECKUX 3aHATUM
Jlocka, mepcoHanbHbIe KoMIbIOTEPHI ¢ makerom MSOffice, MATLAB u BeixoaoMm B
Nurepuer, Komreke MeToandeckux pa3padoTok (pa3iaTouHOro Marepuanna u
METOAMYECKUX YKa3aHH) \MJIH KOMIUIEKC TECTOBBIX 3aJaHH /IS TIOJTOTOBKU U
MIPOBEJICHUS POMEKYTOUHBIX U PYyOEKHBIX KOHTPOJIEH

AyauTopuu Ui CaMOCTOSITENIbHON pabOThI: KOMITBIOTEPHBIE KJIACCHI; YUTAIbHBIE
3ajel Oubnmoreku Ilepconanbubie kKombroTepsl ¢ makerom MSOffice, MATLAB, BeixogoM
B IHTEpHET U C TOCTYNOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEIy
YHHUBEpPCUTETA

Y4eOHble ayAUTOPUH IS TPOBEICHUS TPYMIIOBBIX U MHAUBHUIYaIbHBIX
KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJIS M MPOMEKYTOUHOH aTTectanuu Jlocka,
MYJIbTUMEIUIHBIN TPOEKTOP, IKpaH

Kommiekc metoanueckux pa3paboToK (pa3IaTOYHOTO MaTepHraia i METOANMYECKUX
yKa3aHuil) U\MJIM KOMITIEKC TECTOBBIX 3aJaHUi ISl TIOATOTOBKU M MTPOBEICHHUS
MIPOMEXYTOUHBIX U PYOEKHBIX KOHTPOJIEH

[Tomemenue s XpaHeHUsI U TPOYUTAKTUIECKOTO 00CTYKUBaHUS yUeOHOTO
obopynoBanus Llkadws! A7 XpaHeHUsT y4eOHO-METOINYECKON JOKYMEHTAINH, Y4eOHOTO
000pyI0BaHUs U Y4eOHO-HATJISIIHBIX TOCOOU



IIpuioxkenue 1
YueOHO-MeToanYecKoe o0ecIeueHue CAMOCTOATEIbHOU PaboThI
0O0yUaroIXCcA

[lo pmucummnmue «llpuknamHas MareMaTHKay OPEIyCMOTPEHA — aylUTOpHas |
BHEAYUTOPHAS CAMOCTOSITENIbHAs paboTa 00y4aromuXcsl.

AynuTOpHas caMOCTOATENbHAs paboTa CTYACHTOB MPEAINOJIAraeT PelIeHne KOHTPOJIbHBIX
3ajja4 Ha IPAKTUYECKUX 3aHATHUAX.

IIpumepHbIe ayIuTOPHBIE KOHTPOJIbHBbIE padoThl (AKP):

AKP Nel «IIpenenbi»

1. Beiuucnuth Tmpeaensl U pe3yabTaThl BEIUMCICHUN TpoBepuTh B makete MATLAB

3 2 _ _ _
2) fim X j;3x + 2X 6) lim (x 71(x Zf%)(x 4)
x>2 X" —X—-6 noe o BXT —x°+11
3 2
8) lim| >~ X r lim 9%
xon( 2x° -1 2x+1 x>-2 (X +2)
i+7
1) Iirr}) (1—4x)3 €) Iimoxct95x

2. UccnenoBath (pyHKINIO Ha HEPEPHIBHOCTH

f(X):{X—3eCﬂu x<0
5% ecau x>0

AKP Ne2 «IIpousBoanasp»

1. Haiinure nepByro Mpou3BOJHYI0 OT (yHKUIUH

2) {x = J1-25t2,

y = arccos5t + «,

6) Y =X-C0s3X,
X? —3x+2
=————-5-log,x+3
R A 9

_ =xX3+Jx 2
r Y=9 - 2arctg(4x + 3x)_
2. CocraBbTe ypaBHEHHs KacaTenbHoil K kpusoit XY =4 B rtouxe X, =1.
3.  Bemunciure npubmmkerHo Y =V x* +8 mpu X =1,09.
PesynbTat Beruncnenuii nposeputs B nakere MATLAB.

4. Beuucnute npenen mno npasuiy Jlonurans u pesynbraT mnpoBeputs B nakere MATLAB
. cos4x—1
lm ———

x—0 (e4x _1)2 )



AKP Ne3 «HeonpeaesieHHbIH 1 onpee/ieHHbIA HHTErPaJDy

1. BBI‘II/ICJ'II/ITC HeonpeﬂeneHHHe HUHTCIpalibl

2 5-4x
a) |(x*+1)dx, dx, B) |(5—x)-e*dx, r dx .
)J( ) xIn x )I( ) )Ix+1x 2

1. Beluucnute omnpeneneHHble HMHTErpajbl M pe3yibTaThl BBIYMCICHUN INPOBEPUTHBIIAKETE
MATLAB

1 .,2
1-sin2x)dx; 2) [Z_dx; 3
(1—sin 2x)* dx ).([ez)(x )IW

2. Haiigure momanu Guryp, orpaHMYCHHBIX JTHHUAMU. B 3amade (0) mpu mocTpoCHUH JTMHUN
BOCIIOJIb3YHTECh Ta0NMIIeH Ba)KHEHIIUX KPUBBIX B MOJISIPHOM CUCTEME KOOPIMHAT:

a) Xy=6, x+y-7=0; 6) p°=2c0s2¢p.
X = 2/2 cost,
y=2\/§sint,

1)

O t——y |y

3. Haiinure n1nmuHy qyru KpuBOn { 0<t< E
3

4. Haiitu 00bpEM Tena, oOpa3zoBaHHOTO BpamieHHeM BOKpYT ocu OY  ¢(urypsl, orpaHu4eHHON

x2 +y2-4y =0, y=+/3-x (yS\/§-x)_

JIMHUAMMU:

AKP Ned «JInneiinasi anredpa»

1 -1 2 1 1 -1

1. Boruuciuth Matpuiy X = A-B, raeA:(O . 1}, B=l2 1 ol
1-11
1 1 0
2. BBIMHCITUTH ONPEACIIUTENb MATPHIIBL IBYMSI CIIOCO0AMH » _| 4 1 4
0 -1 1

3. Pemmth cucremy ypaBHeHWil: &) mo npaBwiry Kpamepa; ©) MaTpUYHBIM METOIOM; B)
metoznoM ["aycca. PesynbraT nposeputs B nakere MATLAB.
2%, —3X, + 2%, =2,
X, +2X, —X3 =2,
3X, +X, + X;=8.

4. Pemuth cuctemy ypaBHeHHM MeTonoM ["aycca. Eciu cuctema HeompeneneHHa, TO HalTh
oOmiee 1 yactHoe peuieHus. Pezynprat npoBeputs B makere MATLAB.
2X, —4X, +5%x; +3x, =0,
3X, —6X, +4x,; +2X, =0,
4x, — 8%, +17x,; +11x, =0.

AKP NeS «BekTopHas aaredopa»

1. ToctpoiiTe HA IIOCKOCTH BEKTOPbI a=(4-_1) b=(—2'5) C=(1.2). Haiinure ux

J'II/IHCI/IHyIO KOMOUHAIIHIO 2a+b+3c a) TeOMETPUYECKH, 0) aHATUTUYECKH.
2. a=(21-8) b=(-40;2) ¢=L2) Yaiimure:

a) JUIMHY BEKTOpa &, ero HanmpapJIsIOIIUe KOCHMHYCHI, OPT BeKTopa &



5 ab, ac, b, (@a+2c)(za@-5b)
B) axb ax(_:’ BXE, (5+26)><(3§—55)
. abc, (a+2cfsa-sb)c-2b)

3 a= (1;4;-3) , b=(3;-2:5) c=(3-4;2) . Halizure muomans mapamienorpamma,

IIOCTPOEHHOI0 Ha BekTopax &+ 2D y €—3D y puune ero CTOPOH.

4. TIpoBepbTe, SBISIOTCS JH  BEKTOPEI a=(L13) , b =(3;0;-2) , c=(-113)

KOMITJTAHAPHBIMH.
5. Haiinure (Sa + bXC - Zaxb - 5C), econ abc=5

AKP Ne6 «HacTHble IPOU3BOIHbIE M X IPUMEHEHH e

1. Haiitu o6nacte onpeneneHust GyHKIUU Z = \/1+ X— y2 + \/1— X— y2 .
y 0’z 0%z
2. Jlana QyHKOUSA 7 = In 1 _ 1) Haittu snauenne BBIPAXKCHUS + .
X 'y OXoy  OX
3. HaiiTi mpou3BoHbIC CIIOXKHOM QyHKIMH Z = U + vi, roe u=x>+siny,v=In (X + y).

. 0z oz . .
4. HaiiTi npou3BOAHbIE 8_ u 8_ HESIBHOU (PYHKIIMH e’ — x2y3|n xyz=0.
X y
5. CocTaBUTh ypaBHEHHME KacaTelbHOM IUIOCKOCTM M HOpPMalId K IOBEPXHOCTH
x> +y? -7z -2x=0 BTOUKE A(l; 1 O).
6. MccremoBarh Ha SKCTpeMyM QYHKIMIO ABYX MEPEMEHHBIX Z = X’ +4X—27y + y°.
PesynbraT nposeputs B nakere MATLAB.

AKP Ne/  «KpaTHble HHTErpajib»
1 2-x?
1. I3MeHUTh MOPSI0K HHTETPUPOBAHHUS B HHTETpaJIe: Idx J- f(x,y)dy.
0 X

2. BeruncnuTh 1oma s GUrypsl, orpaHMueHHON TUHUAMU. Pe3ynbTaT npoBepuTh B MakeTe

MATLAB

x:lyz, X+y=8 x=0.
4
y y 1., y
1. Haiitu nnuHy qyru KpUBOH X = > y“ —1, orceuennoii oceto Oy .
N3 Nel. MIPEJAEJ U HETPEPBIBHOCTb

Bapuanr 0.

1. Haiigute npenens GyHKIUI:

2) fim X(x? +2x-1)
X—>o0 X -1 '
5) lim (x=2)(x*+2x+2)

x>2  X*-5X+6



2
lim M,
x>-1tg(1+ X)

5X _ 1 8+15x
lim .
A Hw( Bx + 6)

2. Uccnenyiite QyHKIMIO Ha HENPEPHIBHOCTH, BBISICHUTE XapaKTep TOYEK pa3phiBa, CleaiiTe
yepTex rpaduka QyHKIHHA

1

- X <1,

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

Pexomenyercs nomyueHHble pe3yibTaThl poBeputh B nakere MATLAB.
M3 Ne2. IPOU3BOJTHASA U EE IPUMEHEHHUE
Bapuant 0.

1. HaifTu mpon3BOTIHBIC CIICIYOMIIX (QyHKITUI

Jx 2
a)y:23\/4x+5+x5In(2x+1)6)y=e‘gsx+cosz4XB)y:2—+X
arctg5x
1 X = 2t* —cos 2t
) y= —5log; (4x) 1) _ e) x*+y*—3x=0.
d /sin 2x 92 (%) y =sin 4t

2. CocTaBHTh ypaBHEHHE KacaTeIbHOM K rpaduky Gynkmun Y = X* —2X° B Touke rpaduka c
abcuuccoit X, =0.5.

2
3. HaﬁTHd—y u d Z/ crenyromux GyHKIui
X X
y =t —4t?
a) y=x>-In(2x +1 0
)Y ( ) ) X = 1t3 + 2t
3
23X _32X

4 Buraucsuth nipenen o npasuty Jomurans M —————.
x=>0 X +arcsin X

5.HaifT mpoMesKyTKH MOHOTOHHOCTH H OKCTpeMyMsI pyHkmmn Y = —0,5x" + 2x°
6. Mccnenosars GyHkimio i moctpouts rpadux Y = (3—X) - e*?
Pexomentyercs momydeHHbI€ pe3ysbTaThl IpoBepuTh B makere MATLAB.
/13 Ne3. ONPEJAEJIEHHBIN MHTEI'PAJ U ETO IPUJIOKEHU S
Bapuant 0.

2. Brorumcianre OMPECACIICHHBIC HHTCIPAJIbI



1 5
dx
a) IF _[ , B) Iarctgxdx r) J'\/g x2dx .
1 o
3. Bbruncnute muomans GUrypel, OrpaHUUEHHON JTUHUEH Y = (eX + e"x)/ 2, npsMbiMH X =—1,

X =1 u ocklo abcuucc.
5. Haligure momanu ¢Guryp, orpaHMYCHHBIX JTHHUAMU. B 3amade (0) mpu mocTpoCHUH JTMHUN
BOCIIOJIb3YHTECh Ta0MMIIEH Ba)KHEHIIUX KPUBBIX B MOJISIPHOM CUCTEME KOOPIMHAT:

a) Xy=6, x+y-7=0; 6) p°=2c0s2¢p.
. . X = 2/2 cost, 2
6. Haiigute nnuHY QYU KpUBOU o<t<®r
y=22sint, 3

7. Haiitu 00bEM Tena, oOpa3oBaHHOTO BpalieHreM BOKpyr ocu OV  ¢durypsl, orpaHnueHHON

X2 +y2-4y =0, y=+/3-x (ys\/§-x)_

JIMHUAMM

PexoMenayercst momyueHHbIe pe3yabTaThl mpoBepuTh B nakete MATLAB.

/13 Ned. TUHEMHASI AJITEBPA
Bapuanr 0.

1. HaiimuTe mpou3BeIecHNE MaTPHI]

3 0 -4)(0 01

a5 7 9|0 4 0],
21 6J(1 00
2 4 -1)(1 1 -1

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

) [é ‘Bj.(i M ‘1‘]

2. Beruncnure OIPEACIIUTCIIN

4 -1 0 11 1 2 -4 3 11 3
a) 0 7 2, 60 L 2 5, B [ 10 -1, r) 1 4 ¢g.
0 0 3 1 4 25 0 4 7 -2 -7 2
37 -2 5
3.Jlana MaTpuna p _ 0 1 4 2 Haiigure
10 2 -4
00 1
a) A,, 6) A,, B) detA.

4. Haitnute oOpaTHBIE 11 MAaTPHUIL



10 0

2 7 1 -4
o7 ot ) wles
4 7 1

5.PemmTe cucremy: a) MaTpudHBIM ciocobom; 0) o popmynam Kpamepa.

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

6. Pemnre cuctemsl MmetozioM ['aycca, ykas3biBas B KaXJIOM CIIy4ae paHrv MaTpull 4 u (A | B). B
OJIHOPOJHBIX CHCTEMaX BBIMHUIINTE (PyHIaAMEHTAIbHYIO CUCTEMY PELICHHI TaM, IJI€ OHA €CTh.

2x + 4y + 3z = 5 X + 7y - 3z = 14,
a)y—X + 2z = -3 0)s x + 3y + 4z = 2
6x + 5y + z = 21 2x + 8y + 23z = -4

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

PexoMenayercst momyueHHbIe pe3yabTaThl mpoBepuTh B makete MATLAB.

U3 Ne5. ®YHKIINUA HECKOJBKNX NEPEMEHHBIX ¥ EE ITPUJIOKEHUSI
Bapuant0.

1. Haiftu u nocTpouTh 001acTh onpeneiaeHuss GyHKIuu z =arcsin(5x+y+2) .
2. Pemuts 3amanus:
a) Haiitu monuwiii muddepennman Gynkuun U = (2x+3y)?*.

6) [Ilokazarb, 4utro QyHKIUA z=xIny ynoemerBopser ypaBHEHHUIO

0’z  yo'z_

xy xoyt
. 0z 0z . u?
B) Haiitu npousBonaHbie a—, 6_ CIOXHOW (YHKIMH: Z=-—, THAC u=\/;+2y,
X y v

V=XYy.
3.Pemtuts 3amanns:

a) Jlana GyHKmus z=X> —Xy+2y? +3x+2y+1, Bektop | =2i +] u Touka A(1;2).
Haiitu %h grad z(A).

6) CocTaBuTh ypaBHEHHE KacaTelbHOM ILUIOCKOCTM M HOPMAald K HOBEPXHOCTH
X’ +2y? =7° B TOUKE A(l; 1;\/5). [ToCTPOUTE MOBEPXHOCTb.

4. HccnemoBaTh Ha SKCTpeMyM (QYHKIHUIO JABYX HE3aBUCHUMBIX MEPEMEHHBIX



z= —%xz +8xy—y® —14x—-12y.

Pexomenayercs rmonydeHHbIe pe3ybTaThl mpoBepuTh B makete MATLAB.

N3 Ne6. MHTET'PAJI 1O ®UT'YPE U EI'O TPUJIOKEHUSA
BapuanT0.

1.Haiitu  nBoiHOW  wmHTerpan mo  obmactm D,  orpannmueHHO#
H(x—Zy)dxdy, D:x=0,y=2x* x+y=3.
D

X

dx I f(x,y)dy.

1/x

2. VI3MeHHTH MOPSIIOK HHTETPUPOBAHUS:

N ) N

1 y
3.IlepeiiTu K MOISAPHBIM KOOPAUHATAM M BBIYUCIIUTH: j ydy j dx.
0 1-1-y?

4.Haiitu TpoitHOW MHTErpal o teiy7, orpaHuYeHHOMY TOBEPXHOCTAMU

2

Ijj(xz—z)dxdydz,T:x:O,y:O,x:l,x+y:2,z:O,z:x2+y?
J

5.HaiitTi 00BEM U TUI0Ia1h TOBEPXHOCTH TEJIA:

2

T:{(x,y,z):xzo,2x+3y312,0§zsy7}.

6. HaliTurieHTp Macc 0IHOPOIHOTO Tela, OTPAaHHYEHHOTO TIOBEPXHOCTSIMH:

y=4,x"+17> =4y.

PexomenyeTcs nosryueHHble pe3yabTaTsl mpoBeputh B nakere MATLAB.

NA3 Ne/ JUODPEPEHIIMAJBHBIE YPABHEHUSA
Bapuant0.
Onpenenutb  TUO  ypaBHEHHd W HalTH ob1ee (dacTHOE)

T depeHMaIbHOro ypaBHeHus: 1 —ro mopsaka:

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

3. xy’:y+x-coszl.
X

2(xy +y)=x-y o y@)=2.
: (2x—1—i2)dx+(£—2y)dy=0.
X X

SN

(62}

Pemute nuddepeHnmanbuble  ypaBHEHHsI BBICIIMX MOPSIKOB:

JIMHUAMMU

perieHue



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

n ! . 1 !
7.2y-y"=(y)" -1 y(0)=3; y'(0)=+2.
8. y"+14y"+49y’'=0.

PexomeHyercs nosyueHHble pe3yibTaThl IpoBepuTh B nakete MATLAB.



IIpuiao:xenue 2. OnieHOUYHbBIE CPEACTBA 1A IIPOBEAECHUS MPOMEKYTOYHOM aTTeCTalluu

a) Ilnanupyemble pe3yabTaThbl 00y4eHHs] H OLICHOYHbIE CPeICTBA JAJIsl IPOBEACHHUS MPOMEKYTOYHON aTTECTAMHU:

Kon
WHJMKaTopa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeacTBa

OIIK-1 Cnioco0eH npuMeHSITh eCTeCTBEHHOHAYYHbIE i 001eMHKeHEePHbIe 3HAHUSA, METOAbl MATEMATHYECKOT0 AHAJIN3A U MO/IeJIMPOBAHUS,
TEOPEeTHYECKOr0 M IKCIePUMEHTAJIbHOI0 HCCJIeJOBAHNUS B IPO(ecCHOHAIBLHOM eI TeJIbHOCTH.

OIlK-1.1

Pemraet ctangapTHele MpodeccuoHaNbHBIE
331444 C IPUMEHEHUEM
€CTECTBCHHOHAYUYHBIX U OOLICHHKEHEPHBIX
3HAHMM, METOJ0B MaTEMAaTUYECKOTO
aHaIu3a U MOJEIUPOBAHHS;

TecTbl K TEOPETUYECKUM BOIIPOCAM
1. Ilycte HekoTOphIi Tporecc (B (QU3MKE, IKOHOMHUKE, OMOJOTHMM W T.J.) OMHUCHIBACTCS (YHKIIMEH,
3aJaHHOU
BCIO/Iy, KpDOME HEKOTOPOH TOUKH Xy. Kakoe MaTreMaTHyeckoe NeiicTBUE HYKHO TPUMEHUTbD, YTOOBI
OIPEICTUTh 3HaUCHNE (DYHKIIUHU B 3TOM Touke? BriOepuTe npaBUiIbHBIN OTBET:
O MHTErpajl W MpeAesl O IPOU3BOJHYIO O ONPEIEIUTEND
2. Kakoe mareMaTH4yecKOe MMOHATUE UCTIONB3YETCS ISl HAXOXKICHUS:
B ¢usuke - cuitbl, CUIIBI TOKA, CKOPOCTH U YCKOPEHUS, TEINIOEMKOCTH.
B xuMum W ecTecTBO3HaHWM - JO3bl JIEKapCTBA, MpH KOTOpoM moOouHBI 3hdekr Oymer
MHUHHUMAJIEHEIM,
peaKLys MaKCUMaIbHOM.
B BoeHHOM fenie - B 3aa4ax O MPECIeIOBAaHUU.
B cenbckoM Xx03AMcTBE - JUISl  ONPENEIEHUS PAaLHMOHAIBHOIO COOTHOIIEHMSI CTOPOH
NPSIMOYTOJIbHUKA,
SIBIISTFOIIIMXCSI OCHOBOM CETH TIOJIEBBIX padoT.
OTBeT BIUIINTE B UMEHUTEIHHOM TaJIeXKe, CTPOUYHBIMUA OyKBaMH

IMPONU3BOJHAS

3. Kakoe cBOHCTBO XapakrepusyeT TIpadUKd JBHKEHUS TPOHU3BOJIHBIX MAaTEPUANBHBIX YaCTHI[ Ha
IJTIOCKOCTH U B TIPOCTPAHCTBE?

B HENPEPBIBHOCTH [ Pa3pBIBHOCTH 0 OECKOHEYHOCTH O TIAJKOCTh
4. YCcKOpeHue JIBUKEHHUSI, 33/IaHHOTO QyHKIMeH VY (X) BBIYUCISETCS NPHU IIOMOIIN BBIPAXKESHUS

b d d?
o Jydx o [y(x)dx o ﬁ n d—x);

5. I'maBHas yacth npuparieHust GyHKIMA HOCUT Ha3BaHUE




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeacTBa

O npousBoAHas W auddepeHyan O npupocT GyHKIMK O UHTErpa
6. Iuddepennman GyHKIHHA TPUMEHSIETCS IPU
O HCCIIEeOBaHMHM Ha HEMPEPHIBHOCTh O HAXOXKICHHW IPEJCSIOB M MPHONKEHHBIX BBIYUCICHUSX O
HaX0XIEHUHU 00JIACTH ONpeesIeHuUs
7. Echam wu3BecTHa CKOPOCTh W3MEHEHHS KAaKOW-HUOYAb BEIWYUHBI, TO [UISI €€ HaXOXKICHHS
HCIIONIB3YeTCs
B WHTErpHpoBaHue O nuddhepeHnrpoBanre 0 UCCIEA0BaHNE Ha HEMPEPHIBHOCTD O MPEAEIIBI
8. J171s1 HaXOKACHUS ONTUMAIILHON CTPATETUH B YKOHOMUKE UCTIONIB3YETCS
0O uHTEerprpoBaHue W nuddhepeHnrpoBaHre O UCCIEIOBaHNE Ha HEMPEPHIBHOCTD O MPEAEIIHI
9. Tabnuia, 3a7aromias MOTMAPHBIE PACCTOSHUS MEKIY HECKOIBKAMHU ITYHKTAMHU, SIBIISIETCS
O CUCTEMOM O oTpe/eIuTeIeM M MaTpUliel O Mapayienenune oM
10. lnd peuieHust TpaHCIOPTHOM 3a1a4r MOKHO UCIIOJIb30BATh
O MPOM3BOAHBIE O MpE/Iesibl M MaTPHUIbl O WHTETpasibl
11. Korga Ha MaTepuanbHYI0 TOYKY HAJOXEHBI JIMHEHHBIE YCJIOBHA, IJII OMHUCAHUS €€ JIBHKEHHS
HE00X0IMMO UCCIIE0BATh
O MaTpHUILly O OIIPeJIeNUTENh M CHCTEMY YPaBHEHUI O MPOU3BOIHYIO
12. Ha Teno nefcTByeT HECKONBbKO CHIL. J{J1s1 HAXOXKACHUS PE3yIbTUPYIOLIEH NCIIONb3YIOT
B CIOKEeHUEe BeKTOpoB O auddepeHpoBaHrne O HCCIEIOBaHHE Ha HENPEPHIBHOCTh O

TIpe el
13. Jlns Beraricnenwst pabOTHI CHITBI Ha TIEPEMENIEHIUH UCTIONB3YIOT

O BEKTOPHOE MPOU3BECHNE M CKAJSIPHOE MPOU3BE/IEHHE O HEMPEPHIBHOCTh O CMEUIaHHOE
MIPOU3BEICHUE
14. 151 BBIYUCIICHUS] MOMEHTA UHEPLIMH UCTIONB3YIOT

B BEKTOPHOE ITPOM3BE/ICHNE O CKAIIPHOE TPON3BEACHNE

0 auddepeHIUpPYEMOCTh O CMEIIaHHOE TPOU3BEICHUE
15. lyis BEIYUCIICHUS 00hEMOB HUCITOJIB3YIOT

O BEKTOPHOE IIPOU3BEJICHUE O CKAIIPHOE POU3BEACHNE

0 auddepeHIHPYEMOCTH M CMEIIAHHOE TPOU3BEICHUE
16. Touka nBWXKETCS Ha IUIOCKOCTH PAaBHOMEPHO W mpsMonmHEWHO. Ee Tpaekropus 3amaeTcs
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OneHouHble CpeacTBa

ypaBHEHHUEM
0Ax+By=C o Ax*+By?>=C o Ax> —By?=C m Ax+By3=0
17. CmyTHUK ABYDKETCS] BOKPYT IUIAHETHI IO 3aMKHYTOM opoute. Ee ypaBHeHne
0D Ax+By=C m Ax>?+By?=C o Ax> —By?>=C 0 Ax+By3=0
18. Ilpu cTpenbbe u3 opyaust ypaBHEHHE TPASKTOPUH CHapsiIa
0D Ax+By=Co Ax*+By?>=C o Ax>-By?=C m Ax*-By=0
19. Ilpu noctpoeHun GYHKIUK NPUOBUTH B SKOHOMHKE IS JTUHEWHOW MOJIENN U3ACPIKEK, rpaduKoM
(hyHKIIUHM IPUOBLTH SBISIETCS:
O rurepboia O OKPYKHOCTH W TIpsiMasi O mapaboia

Teopernyeckne BOMpockI ISl IK3aMeHa
1 cemecTp

1. Maremarnueckwuii maker MATLAB: uaTepdeiic cpenbl 1 OCHOBHBIC OTIEPAIIHH.

[penen Gyukiun B Touke. [Ipenen pynkuun B 6eckoHeyHOCTH. OTHOCTOPOHHHE TIPEJIEIbL.

3. beckoHeuHO Maible 1 OeCKOHEUHO OosblIne (GYHKLUUH, CBSI3b MEXTy HUMHU. CBOICTBa OECKOHEUHO
MajbIX (pyHKINH.

4. Teopemsl 0 nipesienax. PackpeiThe HEONPEIEIEHHOCTEN.

5. 3ameuaTenbHbIE IPEIEIBI.

6. CpaBHeHHe OECKOHEYHO MaibiX (QYHKUMI. OKBHUBAJICHTHbIE OECKOHEYHO Majble (YHKIMU H
OCHOBHBIE TEOPEMBI O HUX. [[puMeHeHNe K BHIYHUCIICHUIO MTPEJIENOB.

7. HenpepbiBHOCTH QPYyHKIMH B TOUKe. TOUKH pa3pbiBa H UX KIacCUPHUKALINS.

8. OcHOBHbIE TEOPEMBI O HENPEPHIBHBIX QyHKIMAX. CBOICTBA (PYHKIMI HENPEPHIBHBIX HA OTPE3KE.

9. IlpousBoaHas GyHKLUUH, €€ TEOMETPUUECKUN 1 (PUBNIECKUN CMBICI.

10. YpaBHeHUs KacaTelbHON 1 HOpMaH K KpuBoii. J{ndpepeHnnpyeMocTs (yHKIIUU B TOUKE.

11.1IponsBoiHasi CyMMBI, pa3HOCTH, NMPOM3BEACHUs, 4acTHOro ¢yHKuuil. IlponsBomHas cloXHOW H
00paTHOH (PyHKIIHIA.

12. luddepeHnpoBaHre HESBHBIX W IMMapaMETPUYECKH 3aJlaHHbIX (yHKmiA. Jlorapudmudeckoe
muddepeHnpoBaHue.

13. IIpon3BOIHBIC BBICIINX MOPSIIKOB.

14. Tudpdepenuman Gynkiuun. ['eomerpuueckuit cmbicn guddepennnana. OCHOBHBIE TEOPEMBI O
nuddepeHnmanax.

n
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15.
16.
17.
18.

19.
20.

21.

22.
23.
24,
25.

26.
217.
28.
29.

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

39.

40.
41.

[Ipumenenne auddepeHmaia K MpUOIMKEHHBIM BEIYUCICHISIM.

OcHoBHble TeopeMbl quddepenuuansHoro ucuncienus: Pomst, Jlarpamxa n Komm.

IIpaBuio Jlonuramns.

VYcinoBus MOHOTOHHOCTH (YHKIHN. DKCTpeMyMbl ¢yHKImA. HeoO0xoammoe n JocTaTOuHOEe YCITOBHS
IKCTpeMyMa (DyHKIHH.

HauGosbiee v HanMeHblIlee 3Ha4eHUs (YHKIIMH Ha OTPE3KeE.

Bremyxiocts rpaduka ¢ynknun. Todku meperunda. Heobxomumoe M JOCTATOYHOE YCIOBUS TOYEK
reperuoa.

AcUMITOTHI Tpaduka QyHKINH.

[TepBoobpaznas. HeonpeneneHHbIN HHTETpal U €r0 CBOKWCTBA. Tabinila OCHOBHBIX HHTETPAJIOB.
OcHOBHBIE METOJIbI HHTETPUPOBAHMS: 3aMEHA IEPEMEHHON ¥ HHTETPUPOBAHHUE T10 YaCTSIM.
WnTerpupoBanue paliioHaIbHBIX QYHKIUH.

WuTerpupoBanne TpPUrOHOMETPUIECKUX (DYHKIINH.

WuTerpupoBaHuie npparioHANBHBIX (yHKITHH.

OnpeneneHHbld HHTETPAJ KakK Mpeziesl UHTErpajIbHONH CYMMBI, €r0 CBOWCTBA.

®opmyna Hetorona — JleitOnuma. OcHOBHbIE CBOWCTBA OIPEIEICHHOTO HHTErpaa.

Brruucnenne ompenesieHHOTO HMHTErpaja (3aMeHa IEepeMEHHOW, MHTerpUpOBaHHE IO YacTsIM).
WnTerpupoBaHye YeTHBIX U HEUETHBIX (QYHKIUM B CAMMETPHUYHBIX IIpeesiax.

I'eomerpuyeckue u puzNUeCKUe MPUIIOKESHUS ONPEACTICHHOTO HHTErpaa.

Martpunesl. Bunel matpuu. JleicTBus Hax MaTpULlaMu.

Onpenenurens. OnpeneneHue, CBOMCTBA ONPEAETUTENS.

HeBwipoxxnennas marpuna. ObparHas marpuia. Panr maTpuisl.

Cucrembl TMHEHHBIX ypaBHeHUH. OcHOBHBIE TOHATHSA. CoBMecTHOCTh CJIAY.

Peuienre HeBbIpOXKACHHBIX TUHEHHBIX cucTeM. @opmynsl Kpamepa. MatpuuHsbiii MeTo.

Pewenre cucrem NTMHEWHBIX ypaBHEHUN MeTo0M ["aycca.

Cucrembl TMHEHHBIX OJHOPOAHBIX yPAaBHEHH.

Bextopsl. JIunelinple onepanuu Haja BekTopamu. [Ipoekius BekTopa Ha ock. Moaynb BEKTOpa.
Hampasnstolye KOCHHYCBI.

CkansipHOE TIpOM3BEIEHHE BEKTOPOB, €ro CBOWCTBA. [IpHUiIOKEeHHS CKaJspHOTO MPOW3BEIEHUS B
reOMETPHH, (PHU3HKE.

BexTopHoe npousBeieHre BEKTOPOB, €ro CBoMcTBa. [IpnioxkeHns BEKTOPHOro NPON3BEICHUS.
CMeranHOE TPOU3BENECHNE BEKTOPOB, €r0 CBOWCTBA. [Ipiito)keHns: cMemaHHOTO TIPOU3BEICHMS.

2 cemecTp




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeacTBa

42.

43.
44,
45.
46.

47.
48.
49.
50.
51.

52.
53.
54.

55.
56.
57.
58.
59.
60.
61.

62.
63.
64.
65.
66.

Ob6nacts ompenenenns DHIL. Ilpenmen, mempepsiBHOCTh. CBOWCTBa (QYHKIWH, HETPEPHIBHBIX B
OTpaHUYEHHOH 3aMKHYTOM 001acTH.

YacTHble IPOU3BOIHBIC IIEPBOTO MOPSIAKA, X TECOMETPHUUECKOE HCTOJIKOBAHUE.

YacTHble IPOU3BOJHBIE BBICIINX ITOPSIKOB.

Huddepenuupyemocts 1 nonublin quddepeniman QyHKIUH.

[Mpumenenne mnonHoro auddepeHnHana K NPUOMIDKEHHBIM BbruncieHusIM. uddepenuuanst
BBICILINX ITOPSIKOB.

[IpownsBoanas cnoxHoit ¢pyHkwn. [lomHas mpousBogHAS.

KacarenbHas miockocTh 1 HOpMaJb K TOBEPXHOCTH.

OkerpeMyM GYHKLIUH OBYX IepeMeHHbIX. Heo0xonmmoe 1 10CTaTOYHOE yCI0BUE SKCTPEMyMa.
HauGonpiree 1 HanmeHbIiee 3Ha4eHUsT QYHKIMH B 3aMKHYTOW 00J1aCTH.

JIBOiiHO# MHTErpaj: OCHOBHBIC MOHITHUSA M OnpeseiicHus. ['eomeTpuueckuii U pU3MUECKUN CMBICT
JIBOMHOT'0 MHTErpaa.

Brruucnenue ABOMHOTO HHTErpaia B IEKaPTOBBIX KOOPAUHATAX.

Brruncnenue qBOWHOT0O MHTETpaia B MOJISPHBIX KOOPIWHATAX.

Huddepennmanbupie ypaBHEHUs: OCHOBHBIE TIOHSTHS. 3a/1a4u, IPUBOASAIINE K TU(PepeHIIHaATEHBIM
ypaBHeHusIM. Teopema CyIIeCTBOBaHHSI W EAMHCTBEHHOCTH pelleHus IudQepeHnnanisHoro
YpaBHEHHSI.

YpaBHEHHUS C pa3IENAIONUMHICS TEPEMEHHBIMH.

Onnopoansle nuddepeHuuanbaple ypaBHeHHs | Opsiaka.

JInnelinbple ypaBHeHUs. Y paBHeHHs bepHyuin.

VYpaBHeHHE B MTOJHBIX JU(QQepeHnnanax.

Huddepennmanbapie ypaBHEHHUs BHICIINX MOPSIKOB: OCHOBHBIE TIOHSTHSI.

VYpaBHEHHS, 10MTyCKAIOLINE TOHIKEHUE MOPSIIIKA.

Jluneiinpie nmud¢epeHnranbHble  YPaBHEHHS BBICIINX MMOPAAKOB. JIMHeHbIE OZHOPOIHBIE
muddepeHnranbable ypaBHEHUS 2, N-TO TOPSIKOB.

Wurerpuposanue JIOJY ¢ mocrosHHBIMU KO3 PHUIIMEHTAMH.

Jluneiinbie HeomHopoaHbie Y. Ctpykrypa obmero pemenns JIHJY.

MerTon BapraIiu MPOU3BOIBHBIX TOCTOSHHBIX.

WnTterpuposanue JIHAY ¢ nocrosHHbIME K03 HULIEHTaMU U [TPABOH YaCThIO CIIELMAIBHOTO BUAA.
Cuctemsl tuddepeHuInanbHbIX ypaBHeHHH. Teopema cyiecTBOBaHUS U €IMHCTBEHHOCTH PELICHUSI.
MeTo 1 UCKITIOUYCHUS JUIsl PENICHUS] HOPMAJILHBIX CUCTEM (B hepeHINAILHBIX YPAaBHEHUH.
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OIIK-1.2

Pemraer HpO(l)CCCI/IOHaﬂBHBIe 3agadyu C
IIPUMCHCHUEM METOJI0B TCOPECTUYCCKOI'0 M
OKCIICPUMCHTAJILHOTO UCCIICAOBAHUA

TecThl K NPaKTHY€CKHUM BOIIpocamM

1. HapamenHas cymMMa B T€UeHHH N JIET MPU TUCKPETHBIX MPOIEHTAX OMPEaeNIeTcs o hopMyie
. mn

S=P (1 + ]—)
m
/€ j - HOMMHAJIbHAs CTaBKa IPOLIEHTOB, M - YUCIIO NEPHOJOB HAYKMCIIEHUS POLIEHTOB B rofy, P —
nucxoaHasa cymma.
Ha nepsoHauansHyro cymmy foira P = 10 TeIC. 1071, HEMPEPHIBHO HAYMCIIAIOTCS TIPOLECHTHI

HOMHUHAJIBHOH cTaBKoil | =7,5% B Teuenne N=10 ner. Onpenenuts HapamieHHy cymmy. OTBET
BBEJUTE
C TOYHOCTBIO JI0 COTBIX.
Otser. Hapamennas cymma cOCTaBUT TBIC. JOJI.
2. lleMeHTHBII 3aBOJT MPOU3BOIUT X T [IEMEHTA B JICHb. [10 IOrOBOPY OH JIOJIKEH €XKEIHEBHO TIOCTABIATh
ctpoutensHOl pupme He Menee 20 T neMeHTa. [Ipon3BOACTBEHHBIE MOLTHOCTH 3aBOJa TAKOBBI, YTO
BBIITYCK
LIEMEHTA HE MOXKET MpeBbIaTh 90 T IeMEHTa B JICHb.
OmnpenenuTs, Ipy KaKOM 00beMe MIPOU3BOJICTBA Y ICNIbHBIE 3aTPaThl OyAyT HAaHOOIBIIUMU
(HauMEHBIINMHU ), ecTi (PYHKIHS 3aTpaT UMEET B
K = —x3 +98x% + 200x

a YACJIBbHBIC 3aTPAaThl COCTABAT:

K
== —x2 4 98x + 200

HpI/IMe'-laHI/Ie: OTBer BBCOUTE B COOTBETCTBYIOIIUEC KIICTKU.
Haubonbiue 3atpatsl fi 6 = IIPY BBIITYCKE TOHH IIEMEHTA;
Haumensbrme 3atpatsl fia,y = 1320 TIIPH BBITYCKE TOHH IIEMEHTA.

Ilpumepnivie npaxmuueckue 3a0anus 011 IK3AMeHA:

1. B HekoTopoM OHOIICHO3€ KOJIWYECTBO OHMOMACCHI C TEUCHHEM BPEMEHH 3a7acTCs CIICTYIOIICH
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(yHKIMOHATBHOM 3aBUCUMOCTHIO f(X) OT BpeMeHM pa3BUTUS X. OMNpeneauTh KOJTHYECTBO GHOMACCHI
BO BpeMs X = X. Ilpumeuanue: B ciydae HELENOTO OTBETA OKPYTIUTH [0 JBYX 3HAKOB TIOCIIE 3aTISTOMA.
a)

1+ 4x — x*

fx) = —————,
(x) x + 3x2 + 2x*

Xg = ©©
OrtBer:

0)
3x-arcsin2x

fa) =l = 0

cosx —cos3x’
OT1BerT:

V2x—1-+/5
x—3

. OTBeT:

o 4x—x2 .
2. JlpukeHHe MaTepUANbHOM TOYKM 3aJaHO CIEAYIOIIMMH YpaBHEHUAMH a) y=e | 0)

f&x) =

,x0=3

X =ctg2t,

y = In(sin 2t).
OnpenenuTs B KXKIOM U3 CISAYIONIHNX CIIyIacB CKOPOCTh B MOMEHT BpeMEHH X, = 1.
Hpumettauue: B ClIy4a€ HCUECJIOIO OTBETA OKPYIJIUTE 10 ABYX 3HAKOB ITOCJIC 3aIISTOM.
OTBeTbI:

a) [ 40,17 |
6 [0 ]

3. B kxBaHTOBOI MeXaHHKe Ha BOJHOBbIC (DYHKIIMH MOTYT JICHCTBOBATH Pa3iIMuHBIE ONEPATOPHI, B TOM
YHCIIe ONEepaTopbl YMHOXXEHHSI Ha KOMIUIEKCHbIE 4ucia. VX 0003HAa4YaroT MpOCTHIMH KOMIUIEKCHBIMH
yycjiaMu. BpMUCINTE onepartop, MOJyYEHHBIM MOCIENI0BAaTENbHBIM YMHOXKEHHEM Ha yuciao 1 —1i
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[IOCJIEAOBATENILHO 28 pas.

OtBer [-16384

4. CKOpOCTb IBH)KEHHUSI HEKOTOPOTo 00bekTa 3a1ana popmyioit f(x) = —sin3x - cos 5x. Haiitu
o s 31
paccTosiHue, IPOHACHHOE 0OBEKTOM MEXIY TIOJIOKEHHEM TIPU X = < /10 TIOJIOMKEHHS P X1 = —- .

Ilpumeuanue: B cnyvae HENENOTO OTBETA OKPYTIIUTH JI0 JBYX 3HAKOB MOCIE 3aIATOM.
OrBer: (0,47

5. ITnotHOCTH OTpe3ka npsvoii [2;v20] 3anaetes popmyinoit y(x) = ad

Vax2+5'
6. Cuna F(x) = 4x - arcsinx AeHCTBYeT MpH MEPEeMEIICHUH M3 TOYKH Xo =0 B TOuky x; = 1.

Beruncinuts ero maccey.

Brraucnuts ee pabory.
Ilpumeuanue: B cydae HELEIOTO OTBETa OKPYTIMTH 10 ABYX 3HAKOB I1OCTIE 3aITOM.
OtBerT:
7. Haiiti Maccy 0THOpOIHOM TUTACTUHKHY C €IMHUYHON TUIOTHOCTHIO, OTPAaHWYCHHOW JTHUHVISIMH:
x =4, y?=4x.

Ilpumeuanue: B ciryyae HEIEJIOr0 OTBETAa OKPYIJIUTH A0 JBYX 3HAKOB I1OCTIE 3aMSTON.
Ortser:
8. Ha xoopmunatel (Xx;y; z) MaTepuagbHOU TOYKH HAJIOKEHBI YCIOBHS CBSI3H:

x+3y+2z=-7, 3x+2y+52=6,4x+3y+z=1.
Haiitu ee momoxxenue.
OtBet: X =, y= , zZ= .
9. OO0ysHas ¢abpuka nponaet Tyduu no ueHe 350 py6. 3a napy. U3aepxku cocraBisor 63 ThIC. pyo. 3a
100 nap tydens u 75, 60 Toic. py0. 3a 85 map.
a) Haiiti Touky 6€3yOBITOYHOCTH.
06) Cxompko map Ttydenb (abpuka [ODKHA MPOM3BECTH M IpojaTh, uToObI momyduTsh 10%
JI0XO71a Ha JICHBI', BIOKEHHBIE B (PUKCUPOBAHHBIE 3aTPAThI?

OTBeT: a) nap o0ysu;  0) HapBI Tydens.

10. [nacTuHKa 3ajaHa OrpaHUYHUBAOIMMHE ¢ HepaBeHcTBamu D:x <y < V1 —x2,x > 0. [InotHOCTD

1

IUIACTHHKY 3a1aHa hopmysoit y(x,y) = . Haiitn Maccy ninacTuHky.
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Hpumeuauue: B CJIy4dac HCICJIOTO OTBETA OKPYIJIUTh A0 JBYX 3HAKOB IIOCJIC 3aMsATOM.

Orser:

11. ®upma peanusyeT 4acTh TOBapa Ha BHYTPEHHEM DBIHKE, a IPYTYI0 YacTh MOCTABISIET Ha SKCIOPT.
CBs13b IICHBI TOBApA (4 M €T0 KOJIWYECTBA Pq, IPOJAHHOTO HA BHYTPEHHEM PBIHKE, OTIMCHIBACTCS KPUBOI
CIIPOCa C ypaBHEHUEM:
p1 +q1 =500
AHAJOTUYHO ISl HKCIIOPTA KOJIMYECTBO P, W IEHA (,, TAK)KE CBSI3aHBI COOTHOIICHHEM (ypaBHEHHEM
KpHUBOHi cIipoca)
2p, +3q3 = 720
CyMMapHbIe 3aTpaThl JAIOTCS BBIPAKEHUEM
C = 50000 + 20(q; + q2)

CrpammBaeTcsi Kakyl IIEHOBYIO TONWTHKY JOJDKHA TPOBOAUTH (upma, 9TOOBI MPUOBLTE ObLTa
MaKCHMaJIbHa.
OTBeT: ONTUMAaJIbHBIE LIEHBI IS TIPOAAXKU Ha BHYTPEHHEM DBIHKE (4 = U 110 JKCIIOPTY @y =

[113,33]
MaxkcumanbHas HpI/I6LIJ'II>.

12. Haiitnu cratudeckue MOMEHTHI OTHOCHTENbHO oceit Ox wu Oy ongHopomHoW  urypsl,
OorpaHWuYeHHON cuHycouaol y = sin {x} u mpsmoit OA, npoxonsdiiedl uepe3 HAYaIO KOOpAWHAT
U BepuuHy A G, 1) cunycouzpl (x = 0).

Ilpumeuanue: B cirydae HEIEIOTO OTBETA OKPYTIIUTH JI0 IBYX 3HAKOB TOCJIE 3aMATOH

Orser: M,= 013 | M,=] 018 |

13. I[aHa CUCTCMA TOYCK, KOOPAWHATBI KOTOPBIX YKAa3aHbI B Ta6J'H/IL[C, YHCJIO TOYEK n = 6.

X -1 0 1 2 3 4
y 0 2 3 |35 3 |45

Tpebyetcst TOCTpOUTH MPSMYIO C ypaBHEHHEM Y = ax + b Tak, 4ToObl OHa OTIHYAIACh KaK MOXKHO
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MEHbIIIE OT JaHHOW CHCTEMBI TOUEK B CMBICIIC HAMMEHBIIUX KBaJAPaTOB.

Ilpumeuanue: B cirydae HEIETIOT0 OTBETAa OKPYTIIHUTH A0 IBYX 3HAKOB ITOCTIE 3aIIATON.

OtBer: a = ; b = .

14. Haiitn aGCONIOTHYIO TOTPEUTHOCTH OIpeNeNeHnss o0bhEMa NWIMHIpPA, €Cd ero BbicoTa h u
nuaroHans d maMepeHsl ¢ TouHocThio 0,5 mMm. [locrme m3MepeHUs OBUIM YCTAHOBJIEHBI CIIEAYIOIIUE
pasmepsl mumuHApa: h=10MM, d=5mm.

OtBer: Bennunna 00bEMa HIUITHHIPA JEKHT B TIpeesiax 00 Mm3,

15. MccnenoBatk Ha SKcTpeMyM QyHKIHIO Z = X* — 2XY +4Y°,

16. . Yama B ¢hopme mapabosionia BpaiieH!s B HAYaIFHBI MOMEHT 3all0JTHeHa BO/IOH. B camoii HikHeH
YacTU Yallld MMeeTcsi oTBepcTHe paamyca 1y = 0,25, uepe3 koTtopoe BbITeKaeT Boja. V3BecTHO, YTO
BeIcOTa yaiu H=4, paguyc BepxHero kpas R=2. 3a kakoii poMeXyTOK BpPEMEHH t U3 Yalllh BBITCUET BCS
Boma? YcKkopeHue CBOOOIHOTO MaieHus MPUHATH paBHbIM § = 9,81.

IlIpumeuanue: B cirydae HELEJIOro0 OTBETa OKPYTJIUTD JI0 ABYX 3HAKOB I10CIIE 3aIATOM.

Otger: t= .

OIIK-2: Crioco6eH 1cnoJib30BaTh COBpeMeHHble HHGOPMALMOHHbIE TEXHOJIOTHM U MPOrpaMMHbIe CPeICTBAa, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOU3BOACTBA, I
pelIeHus 3a1a4 NpodeccHOHATBHOM AesITeJIbHOCTH.

OIIK-2.1

IIpumensier coBpeMeHHbIE
MH(QOPMaLMOHHBIE TEXHOJIOTHU U
IIPOrpaMMHBIE CPENICTBA, B TOM YUCIIE
OTEUYECTBEHHOTO IPOU3BOJICTBA, IS
pewenus 3aaa4 npodecCuoHaIbHON
JeSTEIIBHOCTH.

Ilpumepnuvie npuknaousie 3a0auu u 3a0aHUs

3aganue 1. 3akoHBI cIpoca M TPEJIOKEHHS Ha HEKOTOPbIM TOBap ONPEAETSIOTCS YPaBHEHUAMU
p=-2x+12, p=x+3.

a) Haiitu TOuKy ppIHOYHOTO PaBHOBECHSL.

0) Haiitm Touky paBHOBecHs TIOCJIE BBEJCHHS HAJIOTa, PaBHOTO 3 Ha eQUHHUIYY NpoayKuuu. Haiitm

YBEJIMYEHHE [IEHBl U YMEHBIIIEHUS] pAaBHOBECHOTO o0ObeMa mpojax. HaiiTu moxonm rocymapcTsa mocie

BBEJICHUS 3TOT0 HaJora.

B) Kakast cyOcuans mpuBeneT K yBeTHYEHHIO 00beMa MPOAaXK Ha 2 eTHHUIIBI?

r) BBogutcs mpomopimonaipHBIN Hasor, paBHeA 20% . HaiiTh HOBYIO TOYKy paBHOBECHS M JIOXOJ

MIPaBUTENBCTBA.

Ilpumeuanue: B ciydae HENEIOr0 OTBETA OKPYIJIMTH O JBYX 3HAKOB I1OCJIE 3aIsITON

OTtBeT:  a) TOUKA PHIHOYHOT'O PABHOBECHS M(;); 0) Touka paBHOBECHs M’(;); B) cyOcHaus S =

E; r) HoBas Touku paBHOBecusi M”(|2,63 ;6,75 |), moxonx mpaBuTEIHCTBA Ry, = 2,95 |
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3ananme 2. 3a1aH 3aKOH JIBHXKEHUS MATEPUAILHON TOUKU Y = sin? (x + e* +1). Haiitu cKOopocTh
U YCKOPEHUE 3TOM TOUKM B HAUAJbHBI MOMEHT BpeMeHu tgy = 0.

Orser: v(0)=[0 | a(0)=[ 0 |

3ananue 3. MeOenbHass (¢dabpuka mTPOmaéT KaXIblii W3TOTOBJICHHBIM KYXOHHBIA TApHUTYpP 10 64
Teic. py0. IlpmaToM wu3nepx kK cocTaBimsoT 635 ThIC. pyO. 3a 8 KyXOHHBIX TApHUTYPOB U
750 TBIC. PYyO. 3213 KYXOHHBIX TapHUTYpOB. HalTH TOUKY 0€3yOBITOUHOCTH, €CIU (PYHKIHS
U3EpKEK JTUHEITHA.

Ortser: KyXOHHBIX TAPHUTYPOB

3aganue 4. Borancinre KOMMYECTBO 3JEKTPUYECTBA, IPOTEKILIET0 0 TPOBOIHUKY 32 POMEKYTOK
3+t

Bpemenu [0; 1], ecin cua Toka 3anaercs popmyaoit I(t) = Az

Ilpumeuanue: B ciiydae HEIEIOr0 OTBETA OKPYTIIUTH 10 JBYX 3HAKOB IOCIIE 3aIIATOM.

Ortser: .

3aganue 5. IlpeanpusTe BbITyCKaeT NPOAYKIUIO TpeX BUAOB: Py, Py, P3 ¥ HCIONB3YET ChIPbE ABYX
TUNOB: S1 U So. HopMbI pacxoza chIpbsl XapakTepU3yIOTCsl MaTPHUIICH:

2 3
A=1|5 2
1 4

[JIe K&X/IbIH DJIEMCHT  @;j (1=1,2,3;j=1,2) mnoKa3bIBaeT, CKOJILKO €IMHUIL CBIPhS j-TO THIIA
pacxoayeTcsi Ha IPOU3BOJICTBO €UHHMIIBI MPOYKINH i-TO BUAA. [l1aH BeITyCKa IPOIYKITUH 3a/1aH
matpuiei-crpokoid € = (100 50 130), CTOMMOCTh €IUHHUIIBI KAXKIOTO THIIA CBHIPhS (JICH. €11.) -

-

MaTpHIEH CTOIOLOM:
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Omnpenenuts CTOUMOCTE ChIPBSI.
OrtBer: 70900 JIEH. e]1.

3apanue 6. B npou3BOACTBE UCTIONB3YIOTCS TPU BUAA CBIPbsSL X, Y, Z . [{151 U3rOTOBJICHUS €IUHULIBI
MIPOJYKIIMH UCTIONB3YIOTCS TPH ACTAIH, IS KayKION M3 KOTOPBIX HaJlaraeTcs yCIOBUE Ha HCIIOJIb30BaHUE
KaI0T0 U3 BUIOB CHIPBSI:

x+3y—2z=5, 2x +5y —4z =38, 4x + 11y — 9z = 17.
Kaxkoe konmuectBo CBhIPbA KaXXJ0I'0 U3 BUJOB I/ICHOHLSyCTCﬂ?
Orer: x=|1|y= 2 | z=[1 |

2
v ) X,
3aganue 7. Hailitn HampaBieHne HanOOMbIIEH CKOPOCTH M3MEHEHHs CKasipHoro mois U = Z% B

toukax M4(3;2;-2) u M5(2;—-1;1).

Ilpumeuanue: B ciiydae HEIEIOr0 OTBETA OKPYIJIUTH JI0 IBYX 3HAKOB IOCIIE 3aIIATOM.

Otser: gradU|y, = (| -05 | |-15 | |-225 ), gradUly,= (1 ][4 |[-6 ).
3ananue 8. HeOonpimast prupma nmpou3BouT niBa Buja ToBapoB Gq u G, u nponaet ux mno meHe 1000 u
800 coorercTBenHo. DyHkius 3arpar (3mepxkek) umeer Bux: 2Q3 +2Q,Q, + Q3, . rne Q; u Q;
0003Ha4ar0T 00bEMBI BBIITyCKa COOTBETCTBEHHO TOBapoB G u G.

Tpebyercsi HaliTn Takwe 3HadeHHs Qq W Q3 , TPH KOTOPHIX MPHOBUTL, TMONMy4YaeMas (GUPMOI,
MaKCHMaJbHa.

Otser: Q= [100 | Q; = 300 |

3aganne 9. Haiftn Maccy MIocKoii TIACTHHKY, OrpaHMYeHHOH KpuBbiMa X = 1,x = 4,y = x,y = x?,
€CJIM €€ MIIOTHOCTh B TOUKE paBHA CYyMME KOOPINHAT 3TOW TOUKH.

Hpumeuauue: B cnrqae HCHCIIOro OTBETA OKPYTJIWTL 4O JABYX 3HAKOB MOCJIC 3aIIATOMN

OtBer: | 134,55 |
3aganue 10. /[ pemienus 3a1auu clenaite CXeMaTHYECKUH YepPTeX U MONyduTe (PyHKIIMOHATIHHYIO

3aBHCUMOCTD 110 YKa3aHHIO K 3a1a4e. Haiinnte oGnacTs onpeneneHus 3Toi QyHKIMH 10 CMBICTY 3aJa4u.
Brruncnure 3HaueHust 310l QYHKINH MIPH TPEX Pa3IMIHBIX 3HAYEHUAX aprymenTa. Mccnemyiite




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeacTBa

q)yHKHI/I}O Ha HauOOJbIIee U HauMeHbIee 3HaYeHus1. OTBEThTE Ha BOIIPOC 3aaa4u.

«Ceuenue TOHHENS NMeeT HopMy TIPSAMOYTOIbHHKA, 3aBEPIICHHOr0 OJTyKpyroM. [lepumerp ceuenns 18
M. IIpu kakoMm pajuyce mONyKpyra Iioniaab CeYeHUs OyaeT HauOOoIbIICH?»

O6o3HaubTe paauyc momykpyra depes ! u BbIpasuTe MmIomanb S ceuenms xak ¢bynkmmo or I

S =S(n).

3ananme 11. Ha kakoif BBICOTE I HaJ IIEHTPOM KPYTJIOTO CTOJA pajuyca a ClIeIyeT MOMECTHUTH JaMIy,
YTOOBI OCBELICHHOCTh Kpasi cTojia Obliia HanOoJbIIeH?

3aganue 12. V3nepxku nepeBo3KH IByMsI TPAHCTIOPTHBIMU CPEJICTBAMH BEIPAXKAIOTCS (PYHKIIUIMU

y =20x+100 n y =25x+70, rae X —3T0 1aIbHOCTh NEPEBO3KU B COTHAX KUIIOMETPOB, @ Y —TpPaHCIOPTHBIE
pacxoibl B JACHEXKHBIX eauHMIax. OnpenennTh, HAYMHAS ¢ KaKOTO PACCTOSHUSA 0oJjiee SKOHOMUYHBIM
CTQHOBUTCS IIEPBOE TPAHCIIOPTHOE CPEIICTBO.

Ortger: [Ipu paccrosianu OombieM, YeM KI/IJIOMeTpOB.




0) Ilopaook nposedenusn npomexcymouHoll ammecmauyuu, nokazameau u Kpumepuu
OUeHUBaHUA:

[IpomexyTtounas arrectanus no aucuuiuinHe «llpuxmagHas mMaTemaTukay BKIHOYAeT
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOSHUS 00YUYAIONTUMUCS 3HAHUH, U
PAKTUYECKHE 3aJjaHMsl, BBISBIAIOIINE CTENEeHb COOPMUPOBAHHOCTH YMEHUN U BiaJICHUM,
npoBoauTcs B hopme dk3amena (1 u 2 cemecTpsi).

DK3aMeH M0 JaHHOM AMCLUUILIMHE MPOBOAUTCSA B YCTHOM (opMe MO 3K3aMEHAIMOHHBIM
OwmsietaMm, KaKIbId W3 KOTOPHIX BKJIIOYAECT 2 TEOPETHUYECKUX BOMPOCA U OJHO MPAKTHUECKOE
3aJlaHue.

IMoka3aTe/ i U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO» (5 0aiioB) — 00y4aronuiicss 1eMOHCTPUPYET BHICOKUI YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETCHIIMI, BCECTOPOHHEE, CHUCTEMATHUECKOe U TIyOOKOe 3HaHUE
y4ueOHOro Marepuaiga, CBOOOJHO BBIMOJHSIET MPAKTUUYECKHE 3aJlaHusi, CBOOOJHO OMepupyeT
3HAHUSIMH, YMCHHUSIMH, TIPUMEHSET UX B CUTyalHsIX MOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamra) — oOyJaronuuics JEMOHCTPUPYET CPEIHUM YPOBEHBb
c(OPMUPOBAHHOCTH KOMITETEHIMI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTeNIbHbIE OIIMOKU, HETOUHOCTH, 3aTPYTHEHHS IIPH aHATUTHUECKUX ONEpalUsiX, TepeHoce
3HAHWI U YMEHUU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OIECHKY <«YAOBJIETBOpHUTEJBHO» (3 Oamia) — oOydaroluiicss JIEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIMI: B XOJI¢ KOHTPOJIBHBIX MEPOTPUATHI
JOTYCKAlOTCA OIIMOKH, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHWW, YMEHUW, HaBBIKOB,
OOyYJarOIIUICS HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHHS TPU OINCPUPOBAHUU 3HAHHUSIMH |
YMEHHSIMHU MPU UX NIEPEHOCE Ha HOBBIE CUTYALIUU.

— Ha OLIEHKY «HeY/10BJIETBOPHUTEJIbHO» (2 Oaiiia) — 00yyaroluiicss 1IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHUECKOTO MaTepuana, IOMYCKAaeT CYIIeCTBEHHbIC OIMIMOKH, HE MOXKET
MOKA3aTh MHTEIUICKTYaIbHbIC HABBIKU PEIICHHS MPOCTHIX 33]1a4.

— Ha OLEHKY «HeYyIO0BJIETBOPUTENbHO» (1 Gamn) — oOyuaromuiics He MOXET IMOKa3aThb
3HAaHHWS HA YpPOBHE BOCIPOW3BEACHHS M OOBSCHEHUS HWHQPOpPMAIMH, HE MOXKET II0Ka3aTh
MHTEJJICKTyallbHbIE HaBBIKW PEIICHUS MPOCTHIX 3a/1a4.



