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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamMma rnepecMoTpeHa, 00Cy>keHa 1 ogo0peHa s peanmsaiuu B 2027 - 2028
yueOHOM rojy Ha 3acenanuu Kadeapel [IpukiagaHoit MaTeMaTUKU U HHOOPMATUKH

[Iporokonm ot 20 1. Ne

3aB. kadeapoii 10.A. H3BekoB

Pabouas mporpamMma rnepecMoTpeHa, 00Cy>kaeHa u ogo0peHa s peanmsaruu B 2028 - 2029
yueOHOM rojy Ha 3acenanuu Kadeapsl [IpukinaaHoit MaTeMaTUKU U HHOOPMATUKH

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

Pabouast nporpamMma rnepecMoTpeHa, 00CyKeHa 1 og00peHa s peann3aiuu B 2029 - 2030
y4eOHOM roly Ha 3aceqaHuu kageapsl [IpukiagHOi MaTeMaTUKH U WH()OPMATUKH

[IpoTrokom ot 20 . Ne

3aB. xadenpoit 10.A. U3Bexos

Pabouas nporpamMma rnepecMoTpeHa, o0CcykaeHa u ogoopena mis peanusaruu B 2030 - 2031
yueOHOM rojy Ha 3acenanuu kadeapel [IpukiaaHoit MaTeMaTUKU U UHGOPMATUKH

[Iporokom ot 20 1. Ne

3aB. xadenpoit 10.A. U3BexoB




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

O3HaKOMHUTH 00Y4YaEMBbIX C OCHOBHBIMH ITOHSATUSMH M METOJIJaMH MaTEMaTHKH,
CO3/1aTh TCOPETHYECKYIO M ITPAKTHYECKYIO 0a3y MOATOTOBKH CIICIIHATMCTOB K JICSITEILHOCTH,
CBSI3aHHOM C MPOEKTUPOBAHUEM, Pa3pabOTKOM U MIPUMEHEHHUEM ITPOrPaMMHOI0 00€CIICUCHHUS
CPEJICTB BBIYUCIUTEIHHOU TEXHUKH U aBTOMATU3UPOBAHHBIX CUCTEM.

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa30BaTe/ibHOIM MPOrpaMMbl

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

JIist u3y4eHus TMCIUTUTMHBI HEOOXOIMMBI 3HAHUS (YMEHHUS, BIIAJCHIS),
c(hOpMHUPOBAaHHBIC B PE3YJIbTaTE U3YUCHHS TUCIUIUINH/ MPAKTHK:

Jls1 ycrenmHoro yCBOSHHS JaHHOW TUCIUILTMHBI HEO0OX0IMMO, YTOOBI 00yUYaeMBbIit
BIIAJIE)T 3HAHUSAMHM, YMEHUSMH W HaBbIKaMH, COPMHUPOBAHHBIMU B MPOIIECCE U3YUCHHS
MAaTeMaTUKHU B CPEJTHEN IIKOJIE.

3HaHus (YMEHUS, BJIAJICHUS ), TIOJIyYE€HHBIC NP U3YYCHUN JAaHHOU JTHCIUILTMHBI
OyIyT HEOOXOUMBI JISI U3YUCHHSI TUCITUTUINH/TIPAKTHK:

YucieHHble METOIEI

MaremaTuueckas JOTUKa U TUCKPETHAsi MaTeMaTHKa

MaremaTrndeckas CTaTHCTHKA

duznyeckre OCHOBLI MEXaHUKHU M OITTUKH

3 Komnerenuun ody4aromierocsi, popmupyemsoie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIHHBI (MOYJIsl) M IJIAHUPYeMble pe3yJIbTAThI 00yYeHu sl

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

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 Cnocoben INPUMCHATb CCTCCTBCHHOHAYYHBIC U O6H.I€I/IH)KeHepHBIe 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 npoecCHOHATIBHBIC 3a/1a4l € 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 CrniocobeH moOHUMATh MPUHIIMITBI pa00THl COBPEMEHHBIX HH()OPMAIIMOHHBIX
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 TEXHOJIOTHH U
MIPOrpaMMHBIE CPEJICTBA, B TOM YHCIIE OT€YECTBEHHOTO TPOU3BOICTBA,
JUTSI pEIICHUs 3a/1a4 MPoQecCHOHATBHON AeITeTbHOCTH




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

OO0mmas TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABISIET 9  3a4eTHBIX enuHMI] 324 aKaj. 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 npakTudecKoi moarotroBku — 0 akas. Jac;
— MOJTrOTOBKA K dK3aMeHy — 71,4 akaj. dac

dopma aTTecTaluu - 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. KommnekcHeie . 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 Ilonstue pyHKIMH 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 HepepBIBHOCTH 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 HETIPEPBIBHOCTH» Hi T
[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 TlepBooOpasHast 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. HTerpanpHOe HCUHCIICHUE
(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
Hroro no paszzeiy 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 «JInddepennnansu 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( I[yunepBoro 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 o aucumruinHe | 68 | | 102 |74,6| JK3aMeH




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

1. TpaguuronHsie 0Opa3zoBaTeNbHble TEXHOJIOTHU. Opranusaius 00pa3oBaTeIbHOIO
mpolecca, MpeAnoiaraeT NpsMyro TPaHCISIHUIO 3HAHUH OT MpenoiaBareis K CTyIACHTY
(mpeuMyIIeCTBEHHO HAa OCHOBE OOBSICHUTENbHO-UUTFOCTPATUBHBIX METOJIOB OOYUCHHUS).
VYyeOHasi AESITENbHOCTD CTYIEHTA HO-CUT B TAKHX YCJIOBHSX, KaK MPaBUIIO, PENPOIYKTHUBHBIN
Xapakrep.

®DopMbl yUeOHBIX 3aHATHH:

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

- IPaKTUYECKOE 3aHATHE, OCBALICHHOE OCBOCHHIO KOHKPETHBIX YMEHUIN 1 HaBBHIKOB
0 MPEAJIOKEHHOMY alITOPUTMY.

2. TexHonoruu MpoeKkTHoro o0yuenusi. OO6pa3zoBaTeNbHBII MPOIIECC TOCTPOEH B
COOTBETCTBHUH C aJITOPUTMOM IOATAITHOTO PEIIEeHUs MPOOIEMHON 3aJa41 UIH BBITOJIHEHUS
yuebHoro 3ananus. [IpoekT npeanonaraeT COBMECTHYIO yueOHO-TT03HABATEIbHYIO
NEeSTEIbHOCTh TPYMIIBI CTYICHTOB, HAIIPABJIECHHYIO HA BEIPA0OOTKY KOHIIEIIIUU, YCTAHOBJICHHUE
1enei u 3aaad, GOpMYJIMPOBKY 0XKHJIAEMBIX PE3yJIbTaTOB, ONPEACICHUE IIPUHITUIIOB U
METOAMK PEIICHHS TTOCTABJICHHBIX 3a/1a4, TJIAHUPOBAHHUE XO-1a padOThI, MOUCK JOCTYIHBIX U
ONITUMAJIFHBIX PECYPCOB, IMOATAMHYIO PEATH3aIUIO0 TUTaHa PA0OTHI, IPE3CHTAIUIO
PE3yJITaTOB pabdOTHI, UX OCMBICTICHUE U peduiekcHio. [I[puMeHsIeTCs] B OCHOBHOM JJIS
nepexo/ia KOMIIETEHIIMM Ha YPOBEHbB BJIA/ICHHUS.

OcCHOBHBIE TUITBI IPUMEHSIEMBIX HAMU B 00pa30BaTEIbHON JEATEILHOCTH MPOEKTOB:

WccnenoBarenbckuil MPOEKT — CTPYKTypa MPpUOIIMKEeHa K popMaTy HAy4YHOTO
HCCIe0BaHMS (JI0Ka3aTENbCTBO AKTyIbHOCTH TEMBI, ONIPEACIICHUE HAYYHOU MPOOIIEMBI,
mpeaIMeTa M 00beKTa UCCIIeIOBaHMS, IIeTICH U 3a/1a4, METOJI0B, HCTOYHHUKOB, BEIJIBIDKCHUE
TUIIOTE3bI, 0000IICHNE Pe3yIbTaTOB, BBIBOIbI, 0003HAYCHHE HOBBIX MpobIieM). PesynpraTrom
SIBJIICTCS y4eOHast KapTa 10 MOJIYJIIO Hallel 00pa30BaTeIbHOM TPOrPAMMBI.

TBopueckuit MPOEKT, MpeAnoIaraliiii B OTIMYHE OT MPEAbIIYILIEero, KOHEUHbBIN
MPOAYKT B CIEAYIONINX BApUAHTAX — ra3zera K HCTOPUYECKH 3HAUUMOMY
«MaTeMaTHYECKOMY» COOBITHIO (Tpa3aHuK uncia «Ilu» u T.11.); «MaTeMaTuueckas»
OTKpBITKA (CBOETO poja yueObHas KapTa, TOJIbKO HehopMaIbHO, KpacOYHO 0(OpPMIICHHAS;
BUJICOPOJIUK «5] Hay4y Bac pemars ...» U T.1I.

NudopmanimoHHbIN MPOEKT — yueOHO-TT03HABATEbHAS ACSITEIIBHOCTD C IPKO
BBIPOKCHHOU IBPUCTUUYECKON HAIMIPABICHHOCTHIO (TTOUCK, OTOOP M CHCTEMAaTH3AIUs
nH(pOpMaLIUU O KAKOM-TO 00BEKTE, 03HAKOMJIEHHE YYaCTHUKOB MPOEKTA C 3TOU
nH(opManuen, ee aHau3 U 0000IIeHNE U, HAKOHEII, TPE3CHTAINS 10 TTPAKTUYECKOMY
MIPUIJIOKEHUIO).

4. UndopmalimnoHHO-KOMMYHHUKAITMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH.
Opranuzainys 00pa30BaTeILHOTO MPOIecca C MPUMEHEHHEM CIICIIHATM3UPOBAHHBIX
MPOTPAMMHBIX CPeJl M TEXHUUECKHUX CPEACTB paboThl ¢ HH(popmarmen (MHGOPMAIIMOHHYIO
cpeny yuusepcutera MOOJIYC MOODLE).

6 YuedHo-MeTOaHYECKOE ODecreYeHne CaMOCTOsITeJIbHOIH PadoThl 00y4aImMXCst

HpCI[CTaBJ'ICHO B IPUJIOKCHU U 1.

7 OueHO4YHbIE CPEACTBA VISl IPOBEIeHUsI IPOMEKYTOYHOM aTTeCTAllUN
[IpencraBieHsl B TPUIOKEHUU 2.

8 YueOHo-MeTOAMYEeCKOe U HH(POPMAIIMOHHOE o0ecnedyeHre TUCHUNIMHBI
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. (mara obpamenus: 23.02.2026)
--- PexxuM octyna: mo nomnucke.

2. Maremaruka: yue6. mocooue / FO.M. lanwnos, JI.H. XKypo6enko, . A.
Huxonosa, H.B. Hukonoga, C.H. Hypuesa ; nox pen. JI.H. XKyp6enko, I'.A. HukonoBoit. —
Mockpa: UTHOPA-M, 2019. — 496 c¢. — (Bricmiee o6pa3oBanue: bakanaspuar). - ISBN 978
-5-16-102130-9. - Tekcr: snexkrpoHHbIA. - URL:
https://znanium.ru/catalog/document?id=399360&pid=989799. (marta oopamenus: 23.02.2026)
--- PexxuM octymna: mo nomnucke.

0) JlonmosiHuTeIbHAS JIUTEpaTypa:

1. MaremaTuka B mpHMEpax W 3ajadax : ydeOHoe mocodue / O.M. Jlertspera, JI.H.
Kypb6enko, I''A. Hukonora [u ap.]. — Mocksa : UTHOPA-M, 2021. — 372 c. — (Bricmiee
oOpasoBanme: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekct : snekrponHsbii. - URL:
https://znanium.ru/catalog/product/1588756 (marta oOpamienus: 27.02.2026). — Pexum nocrymna:
IO TTOJIITHCKE.

2. Nauxo, I1.E. Beiciiast MmareMaTHKa B ynpaXHEHUsIX U 3agadax. (B 2-x gacrsx)

[Tekct] / II. E. lanko, A. I'. ITonos, T. 5. KoxxeBHukoBa. - M.: Bricmas mkomna, 1986-2009.
ISBN: 978-5-488-02201-0. - 6omee 1000 mit.

3. ®uxrenronbll, I'. M. OCHOBBI MaTeMaTH4yecKoro aHaiamu3a. Jacte 2 : yuyeOHUK s
By30B / I'. M. ®uxrtenromnsil. — 16-e uza., crep. — Caunkr-IlerepOypr : Jlanp, 2025. — 464 ¢. —
ISBN 978-5-507-50836-5. — Tekct : 3mekTpoHHBIH // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/473315 (mata oOpamenus: 27.02.2026). —
Pexxum nocTyna: uist aBTOpU3. MOJIb30BaTEIICH.

4. Mumaues, B. C. 3amauynuk 1o BbICHICH Maremartwke : ydyeOHoe mocobue / B. C.
[umaueB. — 10-¢ u3a., crep. — Mocka : UHOPA-M, 2024. — 304 c. — (Breicuiee
obpaszoBanme). - ISBN 978-5-16-010071-5. - Tekcr : oanekrponsHsid. - URL:
https://znanium.ru/catalog/product/2124772 (narta obparuenus: 27.02.2026). — Pesxxum gocrymna:
IO TOJIHCKE.

B) MeToanueckue yKa3zaHusi:

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. AyOposckuii B.B. YncneHnHbie METOIBI MATEMATUYECKOTO aHATN3a, TUMHEHHOM
anreOpel 1 MaTeMaTHYeCKON pu3nku - YuebHoe nmocodbue — Marnurtoropck: 'OY BITO
«MI'TY um. I'.11. Hocosa», 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

HaHMT_II{gBaHHe Neo norosopa CpoK AeiCcTBUS TUIEH3UU
7Zip cB00OOTHO pacnpocTpansemoe [10 0eccpovHO
NotePad++ cB00OTHO pacnpocTpansemoe [10 OecCpoYHO
Adobe Reader cB000HO pacnpocTpansemoe [10 6eccpovHO
FAR Manager cB000HO pacmpoctpansemoe [10 OeccpouHo

IpodeccnonanbHbie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI


https://znanium.ru/catalog/document?id=432301&pid=990716
https://znanium.ru/catalog/document?id=399360&pid=989799
https://znanium.ru/catalog/product/1588756
https://e.lanbook.com/book/473315

Hassanue xypca CchIIKa

DnekTpoHHbIe pecypcbl oubamoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web

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

Poccuiickas ['ocynapctBennas ounbnuoreka. Karamoru
/catalogues/

HannonansHas nH)OpManmoHHO-aHATUTHYECKAS URL:
cucreMa — Poccuiickuii nuaekc HayuHoro murtupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp

9 MaTepuajibHO-TeXHUYECKOE o0ecredyeHue TUCUUIIMHBI (MOTYJIs)

MartepuanbHO-TEXHHUECKOE 00eCIIeueHUE TUCITUTUTMHBI BKITIOYACT:

Y4eOHbIe ayTUTOPUU JJI IPOBEACHUS 3aHIATHH JIGKITMOHHOTO THIa J{ocka,
MYJIbTUMEIUNHBIC CPEJCTBA XPAHCHHUS, IEPEIayy M TIPEICTaBIICHNs HHPOpMaITUN

Kommbrorepnsie kimaccol, 372 (1-5), 142, 144 nns npoBeneHHs MPAKTHICCKUX 3aHATHHA
Jlocka, mepcoHaibHble KoMibioTepsl ¢ maketom MSOffice, MATLAB u BbIxoa0M B
Hutepuer, KoMieke MeToau4ecKux pa3padoToK (pa3iaTovHOro Marepuasia u
METOAMYCCKUX yYKa3aHMii) M\MJIH KOMIUIEKC TECTOBBIX 3aJaHHM JUIs IIOArOTOBKU U
MIPOBEACHUS ITPOMEKYTOUHBIX U PYyOEKHBIX KOHTPOJICH

AyIuTOpUH JUIS CAMOCTOSATEILHON paOOThI: KOMIIBIOTEPHBIC KJIACChI; YNTATbHBIC
3ajel Oubnmoreku Ilepconanbubie kommbioTepsl ¢ makerom MSOffice, MATLAB, BeixogoM
B MIHTEpHET U ¢ JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEILy
YHUBEPCUTETA

YueOHbIe ayAUTOPUH IS IPOBEACHUS IPYIIIOBBIX U WHIUBHIYATbHBIX
KOHCYJIbTAIIUH, TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHOM arTectanuu Jlocka,
MYJIbTUMEIUNHHBIN MPOEKTOP, SKPaH

Komruiekc MeToaudeckux pa3paboTok (pa3gaTouyHOro MaTepraia i METOAMYECKUX
yKa3aHHii) H\IIH KOMIUIEKC TECTOBBIX 3aJaHHUi IS IOrOTOBKH U IIPOBEICHHS
MIPOMEKYTOYHBIX M PYOCIKHBIX KOHTPOJICH

[TomerieHue a1t XpaHSHUS U TPOQUIAKTHIECKOTO 00CTYKUBAHUS yUeOHOTO
obopynoBanus llkads! s XxpaHeHUs: yaeOHO-METOIMYECKON JOKYMEHTAIIUH, Y4eOHOTO
o0opy10BaHUs U y4eOHO-HATJISTHBIX TOCOOHIA



IIpuioxkenue 1
YueOHO-MeToanYecKoe o0ecIeueHue CAMOCTOATEIbHOU PaboThI
0O0yUaroIXCcA

[lo pmucuumnmue «lIpuknagHas MaTeMaThka» IPEIYyCMOTpPEHA  ayIuTOpHas |
BHEAYUTOPHAS CAMOCTOSITENIbHAs paboTa 00y4aromuXcsl.

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

IIpumepHbIe ayIMTOPHBIE KOHTPOJIbHBbIE padoThl (AKP):

AKP Nel «IIpenenbi»

1. Beiuucnuth Tmpeaensl U pe3ybTaThl BEIYUCICHUN TpoBepuTh B makere 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 Mpou3BOAHYI0 OT (yHKUIUN

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. Beruucnute npenen mno npasuiy Jlonurans u pesynstar npoBepuTh B nmakere MATLAB
. cos4x—1
lm ———

x—0 (e4x _1)2 )



AKP Ne3 «HeonpeaesieHHbIN 1 Onpe/ie/ieHHbI 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 Ta0NMMIIEH Ba)KHEHIIMX 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 Ne4 «JIuneitnas aareopa»

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)
meroznoM ["aycca. PesynbraT npoBeputs 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 npoBeputh B makere MATLAB.
2X, —4X, +5%x; +3x, =0,
3X, —6X, +4x,; +2X, =0,
4x, — 8%, +17x,; +11x, =0.

AKP Ne5 «BexTopHas aaredpay»

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 N6 «HacTHbIe IPON3BOJAHBbIC M UX IPUMEHEHUE»

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 Ne7  «KpatHble HHTErpaabI»
1 2-x?
1. I3MeHUTh MOPSI0K HHTETPUPOBAHHUS B HHTETpaJIe: Idx J- f(x,y)dy.
0 X

2. BpruncnuTh miomaas GUrypsl, orpaHMueHHOM TMHUAMU. Pe3yabTaT mpoBepUTh B akeTe

MATLAB

x:lyz, X+y=8 x=0.
4
y y 1., y
1. Haiitu nnuHy qyru KpUBOH X = > y“ —1, orceuennoii oceto Oy .
M3 Nel. MIPEJAEJ U HEITPEPBIBHOCTb

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 QpyHKIHMIO Ha HENPEPHIBHOCTh, BBIICHUTE XapaKTEp TOUEK pas3phiBa, CHAENATe
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 nosmyueHHble pe3yibTaThl IpoBepuTh B makete MATLAB.
M]3 Ne2. IPOU3BOJTHASA U EE IPUMEHEHHUE
Bapuanr 0.

1. HaifTu mpon3BOHBIC CIEIYIOMINX (yHKITUI

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 mpoMeKyTKH MOHOTOHHOCTH H 9KCTpeMyMsI pyHkimn Y = —0,5x" + 2x°
6. Mccnenosars GyHkimio i moctpouts rpadux Y = (3—X) - e*?
Pexomentyercs monydeHHbIe pe3ysibTaThl MpoBepuTh B nakere MATLAB.
/13 Ne3. ONPEJAEJIEHHBIN UHTEI'PAJI Y ETO ITIPUJIOKEHUS
Bapmuanr 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 Ta0NMIIeH Ba)KHEHIINX KPUBBIX B MOJISIPHOM CHCTEME 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 makete MATLAB.

HJ13 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
ay 0 7 2, 6) 1 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 - ) e 4
N P Vs o) ® Bl
47 1

5.Pemmte cucremy: a) MaTpudHbIM ciocobom; 6) o hopmymnam 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 1 nocTpouTh 001acTh onpenenaeHust 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 IUIOCKOCTM M HOPMAald K IOBEPXHOCTH
X’ +2y? =7° B TOUKE A(l; 1;\/5). [ToCTPOUTH MOBEPXHOCTb.

4. HccnemoBaTh Ha DSKCTpeMyM (YHKIMIO JBYX HE3aBUCUMBIX IIE€PEMEHHBIX



z= —%xz +8xy—y® —14x—-12y.

Pexomenayercs rmonydeHHbIe pe3ybTaThl mpoBepuTh B makete MATLAB.

N3 Ne6. MHTET'PAJI 1O ®UT'YPE U EI'O IPUJIOKEHUS
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 mo 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 makere MATLAB.

A3 Ne7. JUOPEPEHIIMAJBHBIE 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.

Pexomenyercs nosyueHHble pe3yibTaThl IpoBepuTh B makete MATLAB.



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

a) Ilnanupyemble pe3yabTaThbl 00y4eHHs U OLlCHOYHbIE CPeICTBA 1JIsl IPOBEACHHUS POMEKYTOYHON ATTECTALMHU:
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WHJMKaTopa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeacTBa

OIIK-1 Cnoco0eH npuMeHsITh eCTeCTBEHHOHAYYHbIE U 001eMHKeHEePHbIEe 3HAHUS, METOAbl MATEMATHYECKOI0 AHAJIU3Aa U MOIEJTUPOBAHMS,
TEOPEeTHYECKOr0 M IKCIEPUMEHTAIbHOI0 HCCJIeJ0BaHNUsI B IPO(ecCHOHAILHOM 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 Tporecce (B (U3MKE, IKOHOMHUKE, OMOJOTMHM W T.A.) ONMHUCHIBaeTCS (DYyHKIIUEH,
3aJaHHOU
BCIOJTy, KpOME HEKOTOPO TOUKH X,. Kakoe MaTeMaTnueckoe NeHCTBUE HY)KHO IPUMEHHUTD, YTOOBI
OIPEICTUTh 3HaUCHNE (DYHKIIUHU B 3TOM Touke? BriOepuTe npaBUIbHBIN OTBET:
O MHTErpajl W NMpeAell O NPOU3BOJHYI0 O ONPENCIUTENb
2. Kakoe MaTeMaTH4eCKOE MOHATUE UCTIONB3YETCS JUIS HAXOXKICHUS:
B (usuke - CHITbI, CHITBI TOKA, CKOPOCTH M YCKOPEHHMS, TETIOEMKOCTH.
B xumum w ecrecTBO3HaHMHM - JI03BI JIGKApCTBA, MPH KOTOPOH MOOOUYHEIM dddekt Oyner
MHUHHUMAJIEHEIM,
peaKLusi MaKCUMaIbHOM.
B BoeHHOM fene - B 337ja4ax O MPECieI0BaHUN.
B cenbckoM xo03d4icTBE - I ONPEACNICHMS] PAIMOHAIBHOTO COOTHOUIEHHUS CTOPOH
NPSIMOYTOJIbHUKA,
SIBJISIFOLIIUXCSI OCHOBOW CETH IMOJIEBBIX Pa0oOT.
OTBeT BIUIINTE B UMEHUTEIHLHOM TaJIeXKe, CTPOUYHBIMUA OyKBaMHU

IMPONU3BOJHAS

3. Kakoe cBoiicTBo xapakrepusyeT TpaduKH JBIKEHHS MPOW3BOJBHBIX MAaTEPHANBHBIX YACTHI[ Ha
IJTIOCKOCTH U B TIPOCTPAHCTBE?
B HEMPEPBIBHOCTH [ pa3phIBHOCTH 0 OECKOHEYHOCTH [ TJIaIKOCTh

4. YCcKOpeHue IBUKEHHUS, 33/1aHHOTO QYHKIMEH Y (X) BBIYUCISETCS IPHU TOMOIIY BBIPAKESHUS

b d d?
o Jy(x)dx o [ y(x)dx o ﬁ n d_szl

5. I'maBHas yacth npuparieHust GyHKIMNA HOCUT Ha3BaHUE




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeacTBa

0O mpou3BoAHAs W MU depeHIraN O MPUPOCT PYHKIIUU O UHTETPAT
6. Iuddepennman GyHKIHHA TPUMEHSIETCS IPU
O UCCIICOBAaHUU HA HEMPEPBIBHOCTh [ HAXOXJCHUHM MPEICIOB M TPUOIMKCHHBIX BBIYUCICHUSIX O
HaX0XIEHUHU 00JIACTH ONpeesIeHuUs
7. Eciin m3BecTHa CKOPOCTh M3MEHEHNUS KaKOH-HUOY b BEIIMYNHBI, TO JIJIS €€ HaXOXKJISHSI UCTIONB3YeTCS
B UHTErpupoBanue O TUQGEpEeHIIMPOBAHUE O UCCISIOBAHUE HA HEMPEPHIBHOCTD O MPEIEITBI
8. J1J1s1 HaXOKAE€HUSI ONTHUMAJILHOM CTPAaTEruu B 3KOHOMUKE HCIOJb3YETCS
0O HTErprpoBaHue W TuddepeHIMPOBaHUE O UCCIEAOBaHUE Ha HEIPEPHIBHOCTD O MPEACIbI
9. Tabnuia, 3a7aromias MOTMAPHBIE PACCTOSHUS MEKIY HECKOIBKAMHU ITYHKTAMHU, SIBIISIETCS
O CUCTEMOH O ompeaenuTesieM B MaTpULEeH O napauieIenuneoM
10. lng penienust TpaHCIIOPTHOM 3a/1a4M MOXKHO UCIIONIB30BATh
O MPOW3BOAHEIE O TPeeTbl M MATPHUIIBI 0 WHTETPAITBI
11. Korma Ha maTepuaipbHYI0 TOUYKY HAJIOXKEHBI JIMHEHHBIC YCJIOBHS, NJIS OMHCAHHUS €€ JBMKCHUS
HE00X0IMMO UCCIIEI0BATh
0O MaTpUILy O ONPEIEIUTENh M CHCTEMY YpaBHEHUI O TIPOU3BOIHYIO
12. Ha Teno peicTByeT HECKOIBKO CHUL. J{JIs1 HaX0XACHHSI pe3yIbTUPYIONIEH UCTIONB3YIOT
B CJIOKeHHE BEKTOPOB O AuddepeHupoBaHie O HCCIeI0BaHUE Ha HETIPEPBIBHOCTE O MPEIETb

13. Jlost BerumcieHust padOThI CHJIbI HA MEPEMEIICHUH UCTIONB3YIOT

0 BEKTOPHOE TIPOM3BE/ICHUC M CKAJSIPHOE MPOM3BEJCHUE O HEMPEPHIBHOCTH O CMEIIAHHOE
MIPOM3BEICHHUE
14. JIy1s BBIYUCIICHUSI MOMEHTA HHEPIIMH UCTIOIB3YIOT

B BEKTOPHOE MPOU3BE/ICHUE O CKAISIPHOE IPOU3BEICHHE

0 auddepeHIpyeMOoCcTh O CMEIaHHOE TPOU3BEICHIC
15. lyis BEIYUCIICEHUS 00hEMOB HUCITOJIB3YIOT

O BEKTOPHOE MPOU3BEACHUE O CKAISIPHOE NPOU3BE/ICHUE

0 auddepeHIMpyeMOCTh B CMEIIaHHOE TPOU3BEACHUE
16. Touka nBUKETCS HA IVIOCKOCTH pABHOMEPHO U MpsiMosinHEeHO. Ee TpaekTopus 3aaeTcsl ypaBHEHUEM

0DAx+By=C o Ax>+By?>=C 0 Ax> —By?>=C m Ax+By3 =0
17. CriyTHUK IBIKETCSI BOKPYT IUTAHETHI TI0 3aMKHYTOH opoute. Ee ypaBHEeHHE
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DAx+By=C mAx>+By?>=C 0 Ax? —By?>=C o Ax+By3=0
18. Ilpu cTpenbOe u3 opyaust ypaBHEHHE TPASKTOPUH CHapsiIa

DAx+By=Co Ax?+By?=C o Ax*—-By?=C m Ax>-By=0
19. Ipu noctpoeHn PyHKIUH MPUOBUTH B SKOHOMHUKE JIJIsl TMHEHHOW MOJEIH U3ACPIKEK, rpadukom
(hyHKIIUHN IPUOBLTH SBISIETCS:

O rurepOoia O OKPYKHOCTH W TIpsMast O rmapaboina

Teopernyeckue BOmpockl ISl IK3aMeHa
1 cemectp

1. Maremaruueckuii naker MATLAB: nunTepdeiic cpeibl 1 OCHOBHBIE OIIEpAIIHH.

[penen ynkuuu B Touke. [Ipenen pynkunn B 6eckoHeyHOCTH. OTHOCTOPOHHHE TIPEIEIbI.

3. beckonewno mamnbie 1 OECKOHEUHO OoubIIne (QyHKITUH, CBA3h MeXITy HUMHU. CBOWCTBA OECKOHEUHO
MaibIX (QyHKITHH.

4. Teopemsl 0 nipesienax. PackpeiThe HEONPEIEIEHHOCTEN.

5. 3ameuaTenbHbIE TIPEEIBI.

6. CpaBHeHHEe OECKOHEYHO MaibIX (QYHKUUH. OKBUBAIEHTHbIE OECKOHEYHO Majble (DYHKIMH H
OCHOBHBIE TeOpEeMBbI 0 HUX. [[pUMeHeHne K BEIYUCIICHHIO TIPEIETIOB.

7. HenpepsiBHOCTH QPYHKIMH B TOUKE. TOUKH pa3pbiBa H UX KIaCCUPHUKAIIHS.

8. OcHOBHbIE TEOPEMBI O HEMPEPHIBHBIX QPyHKIMAX. CBOICTBA (PYHKILUI HEMPEPHIBHBIX HA OTPE3KE.

9. IlpousBoaHas GyHKLUH, €€ TEOMETPUUECKUNA U (YU3NIECKUN CMBICI.

10. YpaBHeHUs KacaTebHON 1 HOpMaNU K KpuBoid. J{nddepeHnnpyemMocTs QyHKIIUU B TOUKE.

11.1IponsBosnHasi CyMMBI, pa3HOCTH, NMPOW3BEAEHUs, 4acTHOro ¢yHkuumil. IlponsBonHas cloxHOW H
oOpartHoit pyHKIIHI.

12. luddepeHnpoBaHre HESBHBIX W IMapaMETPUYECKH 3aJaHHblXx (yHKnuid. Jlorapudmmudeckoe
muddepeHnpoBaHue.

13. IIpon3BOAHBIC BBICIINX MOPSIIKOB.

14. Tudpdepenuman pynaknun. [eomerpuueckuit cmbeicn muddepennnana. OCHOBHBIE TEOPEMBI O
muddepeHnmranax.

15. IIpumenenue auddepeHnpana K NpruOIMKEHHBIM BEIYUCICHUSM.

16. OcHoBHBIE TeopeMbl AudepeHmanbHoro ncuncnenus: Posus, Jlarpamka u Komm.

17. IIpaBuno Jlonurans.

18. YcnoBusi MOHOTOHHOCTH YHKIMHA. DKcTpeMyMbl GyHKIMH. Heo0xonumoe U 10cTaTOYHOE YCIIOBHS

n
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IKcTpeMyMa (PyHKIIHH.

19. HanGonbliee 1 HaMMeHbIIIee 3HAYCHUST QYHKIIMH Ha OTPE3Ke.

20. Bemykiiocts rpaduka Gynkuuu. Toukn meperuba. HeoOxommmoe u AOCTaTOYHOE YCIOBHUS TOUYEK
reperuoa.

21. AcumnToTh Tpadrka GyHKIUH.

22. TlepBooOpasnasi. HeonpeneneHHblii HHTErpall 1 ero cBoiictsa. Tabiuia OCHOBHBIX HHTETPAJIOB.

23. OCHOBHBIE METO/Ibl HHTETPUPOBAHMS: 3aMEHA IEPEMEHHON 1 HHTETPUPOBAHUE 10 YaCTSIM.

24. VlaTerpupoBaHue pallMOHATBHBIX (PYHKIINH.

25. MHTerpupoBaHue TPUTOHOMETPHUYECKUX (PYHKIIHH.

26. MaTerpupoBanme WppaIliOHATBHBIX (yHKITHHA.

27. OmnpeneneHHbId HHTETpal Kak Mpees HHTErpalbHOM CyMMBI, €r0 CBOICTBA.

28. ®opmyna HetotoHa — Jleiibauiia. OCHOBHBIE CBOICTBA ONPEAETICHHOTO HHTETpaia.

29. Bpruucrienue onpeeNeHHOro HHTerpaja (3aMeHa MEepeMEHHOM, HWHTerpHpOBaHME IO YaCTAM).
WnTerpupoBanye YeTHBIX U HEUETHBIX QYHKIUM B CAMMETPHUYHBIX MIpeesax.

30. ['eomeTpuueckue U Gpu3HUECKHe TPUIIOKEHHS ONIPEIEICHHOTO HHTETpaa.

31. Martpuupbl. Buael matpuu. JleiicTBus HaJ MaTpULAMU.

32. Omnpenenurens. OnpeneneHue, CBOMCTBA ONPEAETUTENS.

33. HesbipoxkaenHas matpuna. O6paTHas Matpuua. PaHr MaTpuusbl.

34. Cucremsbl TMHEHWHBIX ypaBHeHUH. OcHOBHBIE ToHATHSA. CoBMecTHOCTh CJIAY.

35. PeuieHne HEBBIPOXKACHHBIX TUHEHHBIX cucTeM. Dopmynel Kpamepa. MaTpuunslil meto.

36. Peuienue cucteM NHMHEHHBIX ypaBHEHUN MeTo0M ["aycca.

37. Cucrembl TMHEHHBIX OJHOPOAHBIX YPAaBHEHHM.

38. Bekropsl. JIuHeiiHble omnepauuu HajJ BekTopamu. IIpoexkuus BekTopa Ha och. Moaylb BEKTOpa.
Hampasnsromue KOCHHYCBI.

39. CkanspHOE TIpOM3BENEHHE BEKTOPOB, €r0 CBOWCTBA. [IpHIOKEeHHS CKaJspHOTO MPOW3BEIEHUS B
TreOMETPHH, (PHU3HKE.

40. BekxTopHOE NpOU3BEAECHNE BEKTOPOB, €ro CBOMCTBA. [IpniiokeHns BEKTOPHOTO PON3BEICHUS.

41. CMmelaHHOE POU3BEACHNUE BEKTOPOB, €r0 CBOMCTBA. [IpnioxkeHns CMEIIaHHOTO TPOU3BEICHUS.

2 cemecTp

42. O6nacte ompenenenus PHIL. Ilpenen, nempepsiBHOCTb. CBOMCTBa (DYHKIMH, HEMPEPHIBHBIX B
OTpaHUYEHHOH 3aMKHYTOH 001acTH.

43. YacTHbIe TPOU3BOIHBIE IIEPBOTO MOPSAAKA, UX TEOMETPUUYECKOE UCTOIKOBAHHE.

44. YacTHble NpOU3BOIHBIE BBICIINX MOPSIKOB.
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45.
46.

47.
48.
49.
50.
51.

52.
53.
54.

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

62.
63.
64.
65.
66.

HduddepeHtmpyemMocTs 1 MONHBIH quddepeHiuan ¢yHKIIH.

[lpumenenne nonnoro auddepeHnHanra K NPUOMIDKEHHBIM BbruncieHusM. duddepenuuanst
BBICILIHMX ITOPSIKOB.

[IponsBognas cnoxHo ¢pyHkwn. [lomHas mponsBogHAS.

KacarenbHas miockocTh 1 HOpMaJb K TOBEPXHOCTH.

OkerpeMyM GYHKIUH JBYX MepeMeHHbIX. Heo0XommMoe 1 10CTaTOYHOE YCIOBUE SKCTPEMYMa.
HauGonpiree 1 HanmeHbIee 3Ha9eHUsT GYHKIMHA B 3aMKHYTOW 00J1aCTH.

JIBOifHO# MHTETpaj: OCHOBHBIC MOHATHSA W OMpeneNeHus. |'eomerpruuecknii 1 GU3HYECKUN CMBICT
JIBOMHOT'0 MHTErpaJa.

Brruucnenue ABOMHOTO HHTErpaia B IEKaPTOBBIX KOOPAMHATAX.

Brruucnenue ABOMHOTO HHTErpaia B MOJISIPHBIX KOOPAUHATAX.

Huddepenuunanbapie ypaBHEHUs: OCHOBHBIE TOHSTHS. 3a/1a4u, IPUBOASALINE K TU(PepeHIIHATEHBIM
ypaBHeHUsIM. Teopema CyIIeCTBOBaHUS W EAMHCTBCHHOCTH peUIcHUs TUQQepeHInaIb-HOro
YpaBHEHHUSL.

YpaBHEHHUS C pa3IENAIONIUMHICS TEPEMEHHBIMH.

Onuopoaneie nquddepeHnanbHple ypaBHeHHs | TOpsaKa.

JIunelinbple ypaBHeHUs. Y paBHeHHs bepHyIuin.

VYpaBHeHHE B OJIHBIX JU(depeHnnanax.

Huddepennmanbapie ypaBHEHHUS BHICIINX MOPSIKOB: OCHOBHBIE TIOHSTHSI.

VYpaBHEHHS, 10MTyCKAIOLIIE TOHIKEHUE MOPSIIIKA.

Jluneitaple guddepeHIHaTbHBIE ypaBHEHHS BBICIIMX HOPSAKOB. JIWHeWHBIE OOHOPOIHBIE
muddepeHInanbHbIe YpaBHEHHUS 2, N-TO TOPSIIKOB.

Wurerpuposanue JIOJY ¢ moctosHHBIMU KO3 PHIIMEHTAMH.,

Jluneitabie HeogHopoaHsie Y. CtpykTypa obmero pemwenus JIHAY.

MerTon BapraIiui MPOU3BOIBHBIX TOCTOSHHBIX.

Wnterpuposanue JIHJY ¢ nocTosHEBIME K03 OUIIMEHTAMH ¥ MTPABOH YaCThIO CIIEIHATBHOTO BU/IA.
Cuctemsl tuddepeHuInaNbHbIX ypaBHeHHH. Teopema cyiecTBOBaHUS M €IMHCTBEHHOCTH PELICHUSI.
MeToa UCKIIIOUEHUS ISl PEICHUS] HOPMAJIBHBIX cUCTeM NG epeHINaIbHBIX YPAaBHEHUH.

OIIK-1.2

Pemaer mnpodeccuoHanpHBIe 337aud  C
NPUMEHEHHEM METOJIOB TEOPETHYECKOTO U
OKCIICPUMEHTAJIIBHOTO UCCIIEAOBAHUA

TecThl K NPaKTUY€CKHM BOIIPpoCaM

1. HapameHHaﬁ CyMMa B TCYCHHUH N JICT OpH JUCKPETHBIX MPOLCHTAX ONPEACIACTCS MO (I)OpMy.]'Ie

c.omn

s=p(1+2)
m
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rac J - HOMHHaJIbHas CTaBKa NPOLICHTOB, M - YMCJIO IEPUOJ0B HAUMCIICHU IIPOLIEHTOB B IOy, P-
HUCXoaHas CymMmMma.
Ha NEpBOHAYAIbHYIO CYMMY J0JIr'a P =10 TrIC. A0JI. HCIIPCPBIBHO HAYUCIAKOTCA IMMPOUCHTHI

HOMHMHAJIBHOH cTaBKoit | =7,5% B Teuenne N=10 ner. Onpenenuts HapamieHHy cymmy. OTBET
BBEJUTE
C TOYHOCTBIO JIO COTBIX.
OrBert. Hapamiennas cymMMa cocTaBUT ThIC. 0.
2. lleMeHTHBIH 3aBOJ IPOU3BOIUT X T LIEMEHTA B IeHb. [10 JOTOBOPY OH TOJIKEH €KETHEBHO MTOCTABISATh
ctpoutensHOl pupme He menee 20 T nemeHTa. [Ipon3BOACTBEHHBIE MOITHOCTH 3aBOJIa TAKOBBI, YTO
BBIITYCK
LIEMEHTA HE MOXKET MpeBbIaTh 90 T IEMEHTa B ICHb.
OmnpenenuTh, MpU KaKOM 00beMe MPOU3BOJICTBA Y IENIbHBIE 3aTPaThl OYAyT HAUOOIBIIUMH
(HanMeHbIIMMH), eI (PYHKIMS 3aTpaT UMeeT BUJI:
K = —x3 +98x?% + 200x
)

a YACJIBbHBIC 3aTPAThl COCTABAT:

K
== —x2 +98x + 200

[Mpumeuanune: OTBET BBEAUTE B COOTBETCTBYIOIIHME KIETKH.
Haubonbmue 3atpathl fi,,6 = IIPH BEIITYCKE TOHH LIEMEHTA;
Haumensbime 3atpatsl fi g,y = m IIPH BBIITYCKE TOHH I[EMEHTA.
Ilpumepnivie npaxmuueckue 3a0anus 011 IK3AMeHA:
1. B HexoTOpoM OHOIICHO3e KOJIMYECTBO OHMOMACCHI C TEUYEHHWEM BpPEMEHH 3aJaeTcs CIICAYIOLICH
(bYHKIIMOHAIBLHON 3aBHCUMOCTBIO f(X) OT BpeMeHH pa3BuTHs X. ONpeaeanTh KOJHYECTBO OHOMACCHI
BO BpeMs X = X,. Ilpumeuanue: B ciy4ae HEleIOro OTBETa OKPYTIUTH JI0 ABYX 3HAKOB IOCIIE 3aMSATOH.

a)




Kon

HWugukato OCTHXKCHUA KOMIICTCHIIN OnecHOYHBIEC CpEeACTBa
HHAWKATOopa 8 pa H H peA

1+ 4x — x*
fGe) = x + 3x% + x0T
Ortser:
0)
3x-arcsin2x
fo) = cosx—cosdx’ 0T 0
OTtBerT:

f&x) =

,x0:3

V2x—1-+/5
x—3

. OtBerT:

- 4x—x%,
2. JlBwkeHMe MaTepMAIbHOM TOYKM 3a/aHO CJEAYIONMMH YpaBHEHHSMH a) y=¢ ; 0)

X =ctg2t,
{y =In(sin 2t)
OnpenenuTs B KXKIOM U3 CISAYIONHNX CIIyIacB CKOPOCTh B MOMEHT BpeMEHH X, = 1.
Ilpumeuanue: B ciiyvyae HEUEIOTO OTBETA OKPYTJIUTH JIO ABYX 3HAKOB I0CJIE 3aMSTOM.
OTBeTbI:

a) [ 40,17 |
6 [0 ]

3. B kxBaHTOBOI MeXaHHKE Ha BOJHOBbIC (DYHKIIMU MOTYT JICHCTBOBATH Pa3iIMUHBIE ONEPATOPHI, B TOM
YHCIIe ONEepPaTOpbl YMHOXEHUsI Ha KOMIUICKCHbIE uucia. X 0003HAYaroT MPOCTHIMH KOMILUIEKCHBIMHU
yucliaMd. BBIUUCINTEL oreparop, MOJyYeHHBIH MOCIEeNOBaTeIbHBIM YMHOXXEHHEM Ha uuciao 1 —i
MOCIeTOBaTENhHO 28 pas.

OTtBeT

4. CKOpOCTh JABIKEHHUST HEKOTOPOTO 00BeKTa 3a1ana popmyioii f(x) = —sin3x - cos 5x. Haiitn
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o T 31
PacCTOIHUE, IPOUACHHOC 00BEKTOM MEXKIY NOJOXKCHUEM IIPH Xy = g J0 IMOJIOKCHHUA IIPHU X1 = 7 .

Ilpumeuanue: B cnydae HENENOTO OTBETA OKPYTIIMTH 10 ABYX 3HAKOB MOCIIC 3aITATOM.
Oteer: (0,47

5. TI10THOCTH OTpe3Ka MPSIMOi [2; \/20] sanaercs Gopmyioi y(x) = —

Vx2+5
6. Cuna F(x) = 4x - arcsinx AeHCTBYeT MpH MEPEMEIICHUH M3 TOYKH Xo =0 B TOuky x; = 1.
Beruncnuts ee padory.

Brruucnuts ero maccey.

Ilpumeuanue: B cmydae HELEIOTO OTBETa OKPYTIMTH JI0 ABYX 3HAKOB MOCIIE 3aIlSTOH.
OrtBerT:
7. HaliTi Maccy 0JIHOPOJIHOM TTACTUHKHU C €IUHUYHOM IUIOTHOCTBIO, OIPAaHUYCHHOW JTUHHSIMH:
x =4, y?=4x.

Ilpumeuanue: B cydae HELEIOrO OTBETA OKPYTIMTH 10 ABYX 3HAKOB I1OCTIE 3aIIITOH.
OrtBer:
8. Ha xoopaunats! (X;y;Zz) MaTepuaabHON TOYKA HAJOKCHBI YCIOBHS CBS3H:

x+3y+2z=-7, 3x+2y+5z=64x+3y+z=1
Haiitu ee nosoxxenue.
OtBer: X =, y= , zZ= .
9. OOysHas pabpuka nponaet Tydun no uene 350 py06. 3a napy. Usnepxxku cocramstor 63 TeIC. py0. 3a
100 map rydens u 75, 60 ToIC. py0. 3a 85 map.
a) Haiitu Touky 6e3y0BITOYHOCTH.
0) Ckonpko map Ttydenb (adbpuka JODKHA TMPOM3BECTH M IPOAaTh, uToObI monyuuth 10%
J0XOZa Ha ICHbI'H, BIOXKEHHbIE B (PUKCUPOBAHHBIE 3aTPATHI?

OTBeT: a) nap o0ysu;  0) HapBI Tydens.
10. IMnacTuHKa 3aaHa OTPAaHUYMBAIOIMMY €€ HepaBeHcTBaMu D:x <y < V1 — x2,x = 0. [InoTHOCTH

. 1 .
ITACTHHKM 3amana popmymoit y(x,y) = Nk Haittu Maccy TUIacTHHKH.

Hpumelumue: B CJIy4da€ HCUECJIOTO0 OTBETA OKPYIJIUTE A0 ABYX 3HAKOB IIOCJIC 3aIsTOM.

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

CrpammBaeTcsi Kakyl IIEHOBYIO TOIWTHKY JOJDKHA TPOBOAUTH (upma, 4TOOBI MpUOBUTE ObLTa
MaKCHMaJIbHa.
OTBeT: ONTUMAaNIbHBIE LIEHBI IS TPOJAXH Ha BHYTPEHHEM DBIHKE (4 = U 10 IKCIIOPTY (y =

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

12. Haiitnu cratudeckue MOMEHTHI OTHOCHTENBbHO oceit Ox wu Oy omgHoOpomHoW  urypsl,
OorpaHUuYeHHON cuHycouaol y = sin {x} u mpsmoit OA, mnpoxopnsiiedl uepe3 HAYaI0 KOOpAWHAT
U BepuiuHy A G, 1) cunycoupl (x = 0).

Ilpumeuanue: B cirydae HEIEIOT0 OTBETA OKPYTIIUTH JI0 IBYX 3HAKOB TOCJIE 3aMATOH

Orser: M= 013 | My=] 018 |

13. I[aHa CUCTCMA TOYCK, KOOPAWHATBI KOTOPBIX YKA3aHbI B Ta6J'II/ILIe, YHCJIO TOUCK 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
MEHBIIE OT JIAHHOM CUCTEMBbI TOUEK B CMBICJIE HAUMEHBIIINX KBaJIpaTOB.
Ilpumeuanue: B ciiyuae HELIETIOTO OTBETA OKPYIJIUTH IO IBYX 3HAKOB IMOCIIE 3aISITOM.
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OrBer: a =| 074 |, b =] 155 |

14. Haiitn abCONIOTHYIO MOTPEUIHOCTH OIpelefeHus o0béMa LWIMHApA, €CId ero BbicoTa h u
nuaroHans d msmepeHsl ¢ TouHocThio 0,5 mwm. Ilocnme m3MepeHus: ObUIM YCTAHOBJICHBI CIIEAYIOIIUE
pa3Meps! mmHapa: h=10mm, d=5MmM.

OtBer: Bennuuna 00béMa UIUHPA JISKUT B TIpeAeiax oo MM3.

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

16. . Yama B ¢hopMe napaboIionia BpalleHUs B HAYaJIbHbI MOMEHT 3allojHeHa BOI0H. B camoii HykHel
YacTU Yallli MMeeTcsi oTBepcTHe paamyca 1y = 0,25, uepe3 koTtopoe BbITeKaeT Boja. V3BecTHO, 4TO
BbIcoTa yam H=4, panuyc BepxHero kpas R=2. 3a kakoil IpoOMeKyTOK BPEMEHHU t U3 YAIllK BHITEYET BCS
BoJia? Y cKopeHne cBOOOIHOTO TaIeHHsl TPUHSTH paBHbIM § = 9,81.

Ilpumeuanue: B ciiydae HEIEIOr0 OTBETa OKPYIJIUTH 0 JBYX 3HAKOB IOCIIE 3aIATOM.

OtBer: t= .

OIIK-2: Cnnoco0eH ncnojiL30BaTh COBPEMEHHBLIC I/IH(l)OpMaIII/IOHHbIe TEXHOJIOTHUH U NMPOrpaMMHBIE€ CPEACTBA, B TOM YHUCJI€ OTCYCCTBEHHOI0 IMPOU3BOJACTBA, IJI

peuieHus 3agav HpO(l)eCCI/IOHaJIBHOﬁ ACATC/IbBHOCTH.

OIlK-2.1 [IpumeHsieT coBpeMeHHbIE
MH(POPMaLMOHHBIE TEXHOJIOTHU U
MIPOrpaMMHBIE CPEACTBA, B TOM YHCIE
OTEYECTBEHHOT'0 IPOU3BOACTBA, IS
pelreHus 3a1a4 IpohecCHOHATBHON
JeSITETIbHOCTH.

Ilpumepnivie npuknaouvie 3a0auu u 3a0aHus

3aganue 1. 3akoHBI clipoca M TPEAJIOXKEHHWS Ha HEKOTOPHI TOBap OMPEAETSIOTCS YPaBHEHUAMU
p=-2x+12, p=x+3.

a) HaiiTu TouKy ppIHOYHOTO paBHOBECHS.

0) Haiitm Touky paBHOBecHs TOCJE BBEJECHHS HAJIOra, PaBHOTO 3 Ha EIUHMIYy MPOAyKUuH. Haiitu

yBEJIMYEHHE LEHBl 1 YMEHBIICHUs] paBHOBECHOTO oO0beMa mpoaax. Haitu moxon rocymapcrsa mocie

BBEJICHUS 3TOT0 HaJora.

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

r) BeoauTcs mponopunonansHblii Hajor, paBHbd 20% . HaliTu HOBYIO TOUKY paBHOBECHS M JOXOX

MIPaBUTEILCTBA.

IlIpumeuanue: B cirydae HELEJIOTO OTBETa OKPYIJIUTB JI0 IBYX 3HAKOB I10CJIE 3aIIITON

OTtBeT: a) TOYKa pRIHOYHOTO paBHOBecus M ;); 0) TouKka paBHOBECHS M’(;); B) cyOcuaus S =

E; I) HOBas TOUKU PAaBHOBECHS M”(;), JI0XOJ] IPABUTENBCTBA Ry, = .

3aganmne 2. 3a7aH 3aK0OH IBUIKEHUS MaTEPUAIILHON TOUKHA = sin®(x + e* + 1). Haiitu ckopocThb
p p
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" YCKOPCHUEC 3TOU TOYKU B HAYaJILHLIM MOMEHT BpPEMCHU tO =0.
Orser: v(0)=[0 | a(0)=[ 0]

3ananue 3. MebOenpHast (abpuka mpomgaér KaKABIH WM3TOTOBIEHHBIN KyXOHHBIM TApHUTYp 1O 64
ThiC. Py0. Ilpma3TOM WuU3NEPkKKU COCTABISIFOT 635 ThIC. py0. 3a 8 KYXOHHBIX TAPHUTYPOB U
750 ThHIC. PYyO. 3a 13 KyXOHHBIX rapHUTYpOB. Hailtn TouKy 0€3yOBITOYHOCTH, €CIr (yHKITHS
U3EPKEK JTUHEITHAS.

Ortser: KyXOHHBIX TAPHUTYPOB

3aganue 4. Boruncinre KOMMYECTBO 3JEKTPUYECTBA, IPOTEKILIET0 IO IPOBOIHUKY 32 POMEXKYTOK
3+t

Bpemenu [0; 1], ecim cuna Toka 3amaercs popmyaoit I(t) = REvTSH

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

Ortser: .

3aganue 5. llpeanpusitie BbITycKaeT NPOAYKIUIO TpexX BUI0B: Py, Py, P3 ¥ HCIIONB3YET ChIpbe ABYX
TUNIOB: S1 U So. HopMbI pacxoza chIpbsl XapakTepU3yIOTCsl MaTPHUIICH:

2 3
A= (5 2
1 4

IJIe K&K/IbIH DJIEMCHT  @jj (1=1,2,3;j=1,2) mnoKa3bIBaeT, CKOJLKO €IMHUIL CBIPHS j-TO THIIA
pacxojyeTcs Ha MPOU3BOJICTBO €UHUIIBI IPOIYKIHH 1-ro Bua. [1aH BeITycka MPOIYKIMHK 3a/1aH
Matpunei-ctpokoit € = (100 50 130), cTouMOCTh €IMHUIIBI KaXI0TO THIIA CBIPbS (ICH. ell.) -
MaTpHIEH CTOIOLOM:
B = (3 0)
50

OrmpenennuTs CTOUMOCTD CHIPBSL.
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OrtBer: 70900 JIEH. e]1.

3aganue 6. B mpon3BoaCcTBE UCTIONB3YIOTCS TPH BUA CHIPbS X, Y, Z . JIJ11 N3TOTOBIECHUS €IUHUIIBI
MIPOYKIIMH MCTIONB3YIOTCS TPH ACTAIH, IS KAKIOH M3 KOTOPBIX HAJIAraeTcs YCIOBHE Ha HCIOE30BaHUE
Ka)KJIOTO U3 BUIIOB CBHIPHS:

x+3y—2z=5, 2x +5y —4z =38, 4x + 11y — 9z = 17.
Kakoe KOJIMYeCTBO ChIPhsi KAX/I0T0 U3 BUIOB MCIIOIb3YETCs?
OrtBerT: X=|1 |;y=| 2 |; Z=| 1 |

o ) X,
3aganme 7. Haiitu HampaBieHre HauOONbIICH CKOPOCTH H3MEHEHHs cKajsipHoro monst U = 3 B
toukax M4(3;2;-2) u M,(2;—-1;1).

Ilpumeuanue: B ciiydae HEIEJIOT0 OTBETA OKPYIJIUTH 10 JBYX 3HAKOB IOCJIE 3aIATOM.

Otser: gradU|y, = (| 05 ||-15 ||-225 ), gradUly,=(1][-4][-6].
3ananme 8. HeGonbmas ¢hupma npons3BoauT J1Ba BUIa TOBapoB Gq M G, w nipojaet ux 1o teHe 1000 u
800 cootBercTBeHHO. DyHKIMA 3aTpar (M3AEPKEK) UMEET BHI: ZQ% +2Q10Q; + Q%, .tae Q1 u Q,
0003Ha4Yar0T 00BEMBI BBIITyCKa COOTBETCTBEHHO TOBapoB G u G.

TpeOyercss HaliTm Takme 3HaueHuss Qq W Q, , TMPH KOTOPHIX MNPHOBUIb, MONydaemas (QHUPMOH,
MaKCHUMaJbHa.

Orser: Q; = [100 ] Q; =[ 300 |
2

3aganue 9. HaiiTu Maccy NMIOCKOMN MIIACTHMHKH, OTPaHUYEHHOW KpuBbIMU X = 1, x = 4,y = x,y = x°,
€CJIM €€ MIIOTHOCTh B TOYKE paBHA CyMMe KOOPAHWHAT 3TOW TOYKH.

Hpumeltauue: B cnrqae HEHIECIIOro OTBETAa OKPYTJIMTD 10 JIBYX 3HAKOB ITIOCJIC 3aIsITOM

OtBer: | 134,55 |

3anganme 10. [Inis1 penrenust 3aja9u caenaiiTe CXeMaTUUECKUI YepTek U ONydnTe HyHKIIMOHATBHYIO
3aBHCUMOCTD 110 YKa3aHHIO K 3a1a4e. Haiinnte oGnacTs onpeneneHus 3Toi QyHKIMH 10 CMBICTY 3aJ1a4u.
Brruncnute 3HaueHus 3TOH QyHKIMK IPU TPEX pa3nUHbIX 3HAYCHUAX apryMeHTa. Mccienyiite
(hyHKIIMIO Ha HanbOobIIIee U HAUMeHbIIee 3HaueHus. OTBETHTE Ha BOIPOC 3a/IaUH.
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«Ceuenune ToHHENA NMeeT HopMy IPSMOYTOJIbHUKA, 3aBEPIICHHOr0 NodyKpyrom. Ilepumerp ceuenns 18
M. IIpu KakoMm pajguyce moIyKpyra Iionaab cedeHus OyaeT HanboIbIIe?y»

O6o3HaubTe paaryc MoMykpyra depes ! W BbIpasure IUIOMIAIb S cewenns Kak ¢yakouo or I :

S = S(r).

3ananme 11. Ha xaxoii BeIcOTe I HaJ] IEHTPOM KPYIJIOTO CTOJIa paauyca a CleAayeT OMECTUTh JIaMITy,
YTOOBI OCBEIIEHHOCTH Kpasi CToJa Obli1a HanOObIIeH?

3aganme 12. Vznepkku epeBO3KH IBYMsI TPAHCIIOPTHBIMU CPEICTBAMH BBIPAKAIOTCS (QYHKIUSIMH

y =20x+100 n y =25x+70, rae X —3T0 1albHOCTh NEPEBO3KHU B COTHSIX KUIOMETPOB, a y —TpPaHCIOPTHBIE
pacxoabl B ACHCKHBIX CIAWHUILIAX. OHpCI[GJII/ITL, Ha4YvHasA C KaKOro paCCTOAHUA 0osiee IKOHOMHYHBIM
CTaHOBMTCS N1EPBOE TPAHCIIOPTHOE CPENCTBO.

OrtBet: Ilpu paccTossHUN OoIbIIIEM, YeM KHJ‘IOMGTpOB.




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

[IpomexyTtounas arrectanus no aucuuruinHe «[IpukmamHas MaTemaTwkay BKIIOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOSHUS 00YUYAIONTUMUCS 3HAHUH, U
PAKTUYECKHE 3aJjaHMsl, BBISBIAIOIINE CTENEeHb COOPMUPOBAHHOCTH YMEHUN U BiaJICHUM,
npoBouTcs B hopme dk3ameHa (1 u 2 cemecTpsl).

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(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe U TIIyOOKoe 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.



