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PaGouas mporpamMma aucCHMIUIMHBI — «MartemaTUyecKuil  aHamu3 U
JOTIOJTHUTENbHBIE pa3fiesibl MaTeMaTUku» pazpadboraHa Ha ocHoBe PI'OC BO
09.03.03 Tlpuknamnas uHpOpMaTHKA YTBEPXKISHHOIO IMpHUKa3oM MUHHCTEPCTBA
oOpazoBanus u Hayku PD ot 19 centsiops 2017 1. Ne 922.

ABTOD:
KaH[. pu3.-MaT. HayK, - ILLA. ITaBnoB
JOLEHT

Pabouast mporpamma oOCyX/I€Ha M PEKOMEHJOBaHAa K YTBEPKIACHHUIO pPEHICHUEM
kadeapsl CHUCTEMHOIo aHaim3a W 00padboTku umHopmammu ot 17.04.2023 1.,
npotokos Ne 10.

. /‘
3aBenytouuid kadenpoit / ars T.I1. bapanoBckas
I-p 9KOH. HayK, Ipodeccop

PaGouas nporpamMma o00peHa Ha 3acelaHud METOJUYECKON KoMUCCHU (paKybTera
NPUKIAAHON HH(pOpMATUKH, TPOTOKOA OT 24.04.2023 Ne 8.
[Ipencenarens
METOAUYECKON KOMUCCUU — 2, T.A. Kpamapenko
KaHJ. Me]l. HayK, JIOUEHT ' '

PykoBoaurens

OCHOBHOH TpodeccroHabHON
00pa3oBaTeabHOI MPOrpaMMBbl
KaHJ[. 9KOH. HayK, JIOLIEHT

JI.A. 3amoTaiioBa
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1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

IHeabr0  OCBOGHHMS  JUCHUILUIMHBI  «MaTeMaTHYeCKHM  aHaau3 |
JOTIOJTHUTENBHBIC Pa3/ieibl MAaTEMATHKN» SBISETCS (DOPMUPOBAHKE Y CTYACHTOB
TBEPABIX  TEOPETHUYECCKUX 3HAHUM 1O  MaTEeMaTHYECKOMY  aHaIu3y H
JOTIOTHUTENBHBIM pa3fiejlaM MaTEeMaTHUKH, a TaK)Ke MPAKTHUYECKUX HABBIKOB MPHU
pelIeHuM MHOTMX MaTeMaTHYeCKMX W TNPUKIaJHbIX 3amad. V3ydenwue
MaTEMaTUYECKOr0 aHaju3a, COCTABJISIONIET0 OCHOBY COBPEMEHHOW MAaTEMAaTHKH,
NMO3BOJUT OynymeMmy OakanaBpy chOpMHpPOBATH HEOOXOJIUMbIE KOMIIOHEHTHI
MaTEMaTUYECKOTO MBIIIJICHUS: YPOBEHb, KPYro30p, KyJIbTYPY U METOJbI, KOTOphIE
MOHAM00ATCA eMy Ul yCHemHoW paboTel B Oynaymied mnpodeccuoHaTbHON
NeATEIbHOCTH. 3HAHUS MAaTeMAaTHUYECKOro aHaliu3a HEOOXOIUMBI JIsi H3y4YeHUs
JIPYTUX MaTeMaTHYECKUX JTUCIMIUIMH U COBPEMEHHBIX METOJIOB aHAJIN3a IaHHBIX U
MAaIIMHHOTO O0y4YeHUSI.

3agaum JUCUUIJINHBI

— chopmupoBaTh  HEOOXOAUMBIE  KOMIIOHEHTBHI  MaTeMaTHYECKOTO
MBIILJICHUS;

—  Pa3BUTh AHAIUTUYECKHUE CIIOCOOHOCTH;

— chopmupoBaTh MaTEeMaTHYECKyI0 KyJIbTypy Oyayiiero OakamaBpa
MPUKIATHON HH()OPMATUKH,

— pa3BUTh MATEMATHYCCKYIO JIOTUKY;

— chopmupoBaTh MpaKTUYECKHE HABBIKM MPUMEHCHHS WHCTPYMEHTApPHS
MaTEeMaTUYECKOI0 aHajn3a P peleHnr TPo(ecCHOHaTBHBIX TPUKIAIHBIX 3a/1a4.

2 IlepeyeHb IUIAHHUPYEMBIX Pe3yJabTATOB OOYYEHHUSA 10
AMCHUIIAHE, COOTHECEHHBIX C IUIAHUPYEMbIMHM Ppe3yJbTaTaMH
ocsoeHnus OIIOII BO

B pamkax mucuumimbbel «MaTeMaTHYECKUA aHAIM3 W JIOTIOJIHUTEJIbHBIC
paszesibl MaTeMaTUKW» HE OCBAMBAIOTCS MTPOPECCUOHATIEHBIC KOMIIETEHIIUH.

B pe3yabrare ocCBOeHMSI IMCHUILVIMHBI (GOPpMHPYIOTCH CJIeaylolme
KOMIIETEeHIUH:

VYK-1 — cnocoOeH ocylIecTBISATh MOMCK, KPUTHUECKUI aHAIM3 U CUHTE3
uHbOpMaIUH, MPUMEHSITH CHCTEMHBIN MOAXO0/ JUIA PEIICHUs TTOCTaBIICHHBIX 3a/1a4;

OIIK-1 — cnocobGeH NpUMEHSTh €CTECTBEHHOHAYUHbIE U OOILENHKEHEPHBIE
3HaHUs, METOJIbl MAaTEMAaTUYECKOTO aHAJIKM3a U MOJICITMPOBAHUS, TEOPETUYECKOTO U
HKCIIEPUMEHTAJIBHOTO UCCIIEI0OBAaHUS B MPOPECCHOHATBHON ACSITENbHOCTH;

OIIK-6 — cmocobeH aHanM3upoBaTh U pa3pabaThIBaTh OPraHU3AIMOHHO-
TEXHUYECKHE U DIKOHOMHYECKUE MPOLIECCHl C MPUMEHEHHUEM METOJ0B CUCTEMHOIO
aHaJli3a 1 MaTeMaTHYECKOTO MOJEITMPOBAHMUS .



3 Mecro mucuumiinnbl B crpykrype OITIOIT BO

«MaTeMaThuecKuii aHaau3 U JIONOJHUTEIbHBI pa3esibl MaTEMaTHKK
ABIIIETC OUcHUIUIMHON  oOs3arenpHOi dactu OIIOII BO  moaroroBku
obyuaromuxcss 1o  HampaBienuto 09.03.03 Ilpukmamnas uHopmMartHka,
HaIpaBJICHHOCTh « MEHEHKMEHT MPOEKTOB B 001acTH WH(POPMAITMOHHBIX CHUCTEM,

CO3aHME U MOICPKKA HHPOPMAITMOHHBIX CUCTEM.

4 Oobem qucuuiuinHbl (180 yacos, 5 3a4eTHBIX CAMHUIL)

. O6beM, yacoB
Buapl yue6HO# paboThI
Ounas 3aouHas
KonrakTHasi padora 121 26
B TOM YHUCJIC:
— ayouTOpHas IO BHJAM
YAITOPHAA A 118 22
yU4COHBIX 3aHATHIA
— JIEKIIUH 64 6
—— NIPaKTHYECKUE 54 16
—— BHEAYJUTOpHAS
— 3aueT 1 1
— 9K3aMCH
—— 3aIIUTa KypCOBBIX B )
paboT (ITPOEKTOR)
CamocrosiTesibHas padoTa
P S8 154
B TOM YHCJIE:
— KypcoBasi pabota (IpOeKT) - -
— npotne BUJIBI + +
CaMOCTOSITEJIbHOM pabOThI
HToro mo nucuuninHe 180 180
B TOM umucie B d¢opme 0 0
NMPAKTHYECKOI MOATOTOBKH

5 Conep:xkanue TUCUUILIAHBI

[To uroram n3yyaeMoi TUCIMIUIMHBI CTYACHTHI (00yUYaroImecs) CAal0T 3a4eT

H 3K3aMCH.

JuciuninHa u3ydaercs: Ha o4Ho ¢gopme oOyuenus Ha 1 kypce, B 1, 2

ceMecTtpe, Ha 3aouHoi popme — Ha 1 Kypce, B 3/c, J/cC.




Coaep:xaHue M CTPYKTYpa IMCUMILIMHBI 110 0YHOH (popme 00yUeHust

Buasbl yueOHo# paGoThl, BKJIIOYAA
CaMOCTOSITeJIbHYIO PadoTy CTYICHTOB

HanmeHnoBanue TeMbl
U TPYAOEMKOCTH (B yacax)

C YKa3aHHUEM OCHOBHBIX

CamocTosiTenbH
BOIIPOCOB IIpakTuueckue

Jlexmm ast
3aHITUSA
paborta

dopmupyemMble
KOMIEeTEeHIIH U
Cemectp

Beenenune B
MaTeMaTH4YeCKHi
aHaau3. Onepanuu Hax
MHOecTBaMU. OCHOBHBIE
YHCIIOBBIE MHOXKECTBA.
DOyHKIUU OJHOU
nepeMeHHOl. OCHOBHBIE
3JIEMEHTapHble  (PyHKIMY,
nx tpaduknu. CroxHas
GyHKIYSL.
Ilocnedosamenvrnocmu,
npeoern YUCNI0801l
nocne008amenbHOCmu.
Teopembl 0 mpexpenax.
[Ipuznaku
CYIIECTBOBAHUS
npenenos.  Ilepselii  u
BTOPOHA  3aMeyvaTesbHbIN
Mpeaebl. beckoneuno
Manble ©  OECKOHEYHO
OoJIbIIINE BEJIMYUHEI,
CBSI3b  MEXIy  HHMHU.
CpaBHeHHE OECKOHEYHO
MaJbIX BEJIMYHH.
PackpeiTue
HEOIPEeNICHHOCTEH.
Henpepuvignocmo
@ynxyuii. Touku paspsia.
Knaccugpukanus ~ touek
paspsiBa. TeopemMbl 0O
HENPEPHIBHBIX (QYHKIUIX
Ha OTpE3Ke.
HenpepsiBHOCTB
JJIEMEHTAPHBIX PYHKIHN

YK-1, OIIK-1, OIIK-6
-
o
o
N




Buapl yueoHoii padoThl, BRIIOY AN

2]
= =
2
s E =9 CaMOCTOSITeJIbHYIO Pa0d0Ty CTYICHTOB
HanmeHoBaHne TeMBI 9 = =
No z o 2 W TPYAOEMKOCTH (B Yacax)
C YKa3aHHEM OCHOBHBIX =5 =
n/n S E z CamocTosTensH
BOIIPOCOB z s O IIpakTuueckue
2 Jlexmn ast
g 3aHATHA
S pabora
JAunddepenunanbHoe
HCYHUC/IeHUe  (PyHKUMHU
OJHO¥ NMepeMeHHOM.
IIpoussonnas:
OIIpeIesICHHE,
MEXaHUYECKUI 51
TE€OMETPUYECKUI  CMBICIL.
YpaBHeHHE KacaTeIbHOM K
KPUBOH.
Huddepenmupyemocts
(hyHKITHIH, CBSI3b
HENPEPBIBHOCTH c
T QepeHInpyeMOCTEIO.
O6patHas QyHKIUS U ee
muddepeHImpoBaHue.
Tabnuna OCHOBHBIX
MPaBUI u thopmyn
mudhepeHInpoBaHus.
2 | Ilpow3BomHBIE  BBICIIHX 1 10 10 4

HOPSIIKOB.
Jucpgpepenyuan ynxyuu,
ero HpUMEHEHHUE B
MPUOIIMKEHHBIX
BBIYHCIICHHSX.
Hoctatounble  NpU3HAKU
MOHOTOHHOCTH (DYHKIIHH.
JKkcTpeMyMbl  (QYHKIINH,

Heo0X0oanuMoe u
JIOCTATOYHBIE  yCIIOBHSL.
Brinyknocts KpHBOH,
TOYKH neperuoa.
Heob6xomumoe u

JIOCTATOYHBIE  YCJIOBHSL.
ACUMITOTHI KPUBOIA.

Hccneoosanue u
nocmpoerue  epagpuxos

yHryuil.

YK-1, OIIK-1, OIIK-6




HNuTerpanbHoe
ucumMcjaeHui  pyHKIuM
OTHOM nepeMeHHOM.
Onpenenenue
epBooOpazHoii. Teopema
0 0ECKOHEYHOM
MHOKECTBE
MEPBOOOPA3HBIX JUTSE
TaHHOU (hyHKIHIH.
Touamue
HeonpeodeneHHo2o
unmezpand. Tabmuma
OCHOBHBIX  HMHTETPAJIOB.
OcHOBHBIE CBOICTBa
HEOTIPEIeTICHHOTO
WHTETpaa.
HNHurterpuposanue
METOJIaMHU 3aMEHBI
MIEPEMEHHOM U MO YacTsIM.
PanmonaneHbie Ipobu  H
ux HUHTETpUpOBaHHUE.
HNuterpupoBanue
HUPPALMOHATIBHOCTEMH.
HNHurerpupoBanue
TPUTOHOMETPUUIECKUX
BBIPAXKCHU. THousmue
ONPedeneHHo20
unmezpana u e20
OCHOBHbIE ceoticmeaa.
Teopema o0  cpenHem.
Inomans KpUBOJIMHEHHON
Tpaneuuu. IIpousBogHas

OIPEIETIEHHOTO
HWHTErpaia o
MEPEMEHHOMY ~ BEPXHEMY
npejieny. dopmyia
Herorona-Jleitbuuna.
Brraucnenue
OIPEIETIEHHOTO
HHTETpaja METOJAMHU

3aMEHBI IIEPEMEHHOM U 110
qactaM. Hecobcmeennvie
unmezpanvl.
I'eomempuueckuii  cmvica
OnpeoeneHHO20
unmezpana.

[Tpunoxenus
OTIPEIETICHHOT O
WHTETpaa: IJIOIIA]Tb
¢urypel B JEKapTOBBIX
KOOpJAWHATaX, 00beM Tela
BpallleHus, MAJIMHA OyTd
IUIOCKOH KpHBOH, pabota
MIEPEMEHHOMN CHIIBI

YK-1, OIIK-1, OIIK-6

14

14




n/m

HaumMmeHoBaHME TeMEBI
C YKa3aHHEM OCHOBHBIX
BOITPOCOB

dopmupyemble
KOMIEeTEeHIIH U

Cemectp

Buapl yueoHoii padoThl, BRIIOY AN
CaMOCTOSITEJILHYIO PadOTy CTYJI€HTOB
W TPYAOEMKOCTH (B Yacax)

IIpakTuueckue

Jlexun
3aHITHS

CaMoCTOSTENbH
as
pabota

JAnddepenunanbHbie
ypaBHeHus (1Y)
OcHOBHBIE TTOHSTHSL.
JuddepeHnmanbHble
ypaBHEHUS TIEPBOTO
nopsiaka.  TeopeMbl 0
CYILIIECTBOBAaHUHU u
€IMHCTBEHHOCTH
peTeHusI. OIIEMEHTBI
KauecTBEHHOI'O  aHalu3a
ay 1-ro MOpsLIKA.
Henmomuele Y 1-to
nopsaKa. ay c
Ppa3aeNAIoNUMUCS
TIepEeMEHHBIMH.
Omnopomusie Y 1-ro
TopsIAKa. ay 2-ro
MOPSAJKaA, JOIYCKAIOIIHe
MTOHIDKEHHUE TOpsIAKA.
Jluneitnere Y  2-ro
MOpPsIIKA C TIOCTOSTHHBIMHU
K03 UITHEHTaMHU.
IIpunoxenue ay B
SKOHOMHUYECKOU
JTUHAMUKE.

YK-1, OIIK-1, OIIK-6

12 6

10

YucaoBble M CTeNEeHHbIE
PAabL
Yucnosnie
OCHOBHBIC
CsoiicTBa
PAIOB.
MPU3HAK
psna.

psabL,
TTOHSTHSL.
CXOSAIIUXCA
Heo0OxoauMbrin
CXOANMOCTH
JloctaTouHbie
MpPU3HAKK  CXOAMMOCTH
YHCIIOBBIX psaoB c
TMTOJIOKUATEITbHBIMH
YWIeHaMHU.
3HAKOTIEPEMEHHBIE PSIIBL.
AOcomtoTHasE U yCIOBHAS
CXOAMMOCTb.
OYHKIIMOHAJIBHBIC  PSJIBI,
OCHOBHBIE MIOHSITHSL.
CreneHHple  psgbpl U
METO/TBI HaX0XKJIEHUS
obnacTtu CXOAMMOCTH.
Psaner Teinnopa u
Maksopena.

YK-1, OIIK-1, OIIK-6

12




n/m

HaumMmeHoBaHME TeMEBI
C YKa3aHHEM OCHOBHBIX
BOITPOCOB

dopmupyemble
KOMIEeTEeHIIH U

Cemectp

Buapl yueoHoii padoThl, BRIIOY AN
CaMOCTOSITEJILHYIO PadOTy CTYJI€HTOB
W TPYAOEMKOCTH (B Yacax)

Jlexun

IIpakTuueckue
3aHATHUSA

CaMoCTOSTENbH
as
pabota

DYyHKIUM  HECKOJbKHUX
nepeMeHHbIX.
Obnacte  ompeneneHus
GyHKIIH JIBYX
NepeMeHHbIX.  YacTHbie
MPOU3BOIHEIE u
muddepennnanst. [TonHnoe
MpupalieHie W IOJHBINA
maddepeHmnma, ero
NpUMEHEHHE.
[IpousBoaHass  CIOKHOHU
GyHKIIMHM,  TPOW3BOIHAS
HESBHO 3alaHHON
byHKIUH. YpaBHenue
KacaTeJIbHOH K KPHUBOM
F(x, ¥) = 0 . YpaBHenue
KacaTeJNbHOH MIOCKOCTH K
noBepxHocTH F(X, y,z) =0
IIpousBoanas o
HampasieHuto. ['pagueHt.
YacTHble  NPOU3BOAHBIC
BBICIINX HOPSIIKOB.
OkctpeMyMbl  pyHKIHMK
IBYX IIEPEMEHHBIX.
VYCIIOBHBIE  3KCTPEMYMBI;
HaunOoJbIIee 17§
HaAMMCHBIIIECC 3HAYCHUA
¢yukimu z = f (X, y) B
3aMKHYTOM OrpaHU4YEeHHOU
obrnacTu.

YK-1, OIIK-1, OIIK-6

12

IIpunoxenue
MaTeMaTH4eCcKOro
aHaJM3a K  3aJa4aMm
MAIIMHHOIO 00y4YeHHusl.
I'panueHTHBIM CIIyCK.
I'pad  BeUHCHEHWE W
muddepeHnpoBaHie  Ha
HEM.

YK-1, OIIK-1, OIIK-6

10

KommiekcHble 4HcIa H
JelcTBUA HAJ HUMH

YK-1, OIIK-1,
OIIK-6

Htoro

64

58




Coaep:xaHue u CTp

KTYpa AMCUMILIMHBI 110 3204HOi (popme 00yueHUs

n/m

HawnmeHoBaHue TeMbI
C YKa3aHHEeM OCHOBHBIX
BOIIPOCOB

1071

®opmMupyemble
KOMIIETEHI]

Cemectp

Buabl yueoHo# padoThl, BKIIOYAS
CaMOCTOSITEJILHYIO PAa0OTy CTYJ€HTOB

U TPYAOEMKOCTH (B Yacax)

Jlexun

IIpakTuueckue
3aHATUSL

CaMoCTOSTENbH
as
pabota

Beenenue B
MaTeMaTH4eCKUil
ananu3. Omnepauuu Hax
MHOECTBaMH.
OcHoBHBIE
MHO>KECTBA.
OIHOM
OcHoBHBIE
aIIeMeHTapHbIe (YHKITUH,
ux rtpadpuku. Croxnas
GyHKITHSL.
Tlocnedosamenvrocmu,
npeoern YUCI080U
noCie008amenbHOCHU.
Teopembl 0 mpeaenax.
[Ipuznaku
CYILIECTBOBAHHUS
npenenoB. IlepBeiii u
BTOPOH 3aMedaTesIbHBIN
npenensl.  beckoHeuHo
Maibie M OECKOHEYHO
OobIINE BEJIMYUHEIL,
CBA3b MCXKOYy HHUMMU.
CpaBHeHHE OECKOHEUHO
MaJTbIX BEJIMYHH.
PackpsiTue
HEOIPEIETIEHHOCTEN.
Henpepuvisnocms
QyHryuil.
pa3psiBa.
Knaccudukanus  Touek
paspeiBa. Teopembr 0O
HENPEPHIBHBIX (YHKITHSIX
Ha OTpe3Ke.
HemnpepsiBHOCTB
AJIEMEHTApHBIX (QYHKIHH

YHCIIOBEIC
DyHKIUU
MIEPEMEHHOM.

Toukn

YK-1, OIIK-1, OIIK-6

3/c

0,5

0,5

10

JuddepeHunanbHoe
HcYHnciaeHue (QyHKIMHU
O/IHOI1 epeMeHHOii.
IIponsBognas:
oTIpesieNIeHHe,
MEXaHUYECKUI 5
TEOMETPUUYECKUI CMBICII.
YpaBHEHHE KacaTelbHOU
K KpHBOM.
Huddepenumpyemoctsb
byHKIUH, CBSI3b
HENPEPBHIBHOCTH c

YK-1, OIIK-1, OIIK-6

3/c

0,5

0,5

20




n/m

HaumeHoBaHME TeMEBI
C YKa3aHHEM OCHOBHBIX
BOIIPOCOB

DopmMupyemble
KOMIIeTEeHINH

Cemectp

Buabl yueoHo# padoThl, BKIOYAS
CaMOCTOSAITEJILHYI0 Pa00Ty CTYAeHTOB
W TPYAOEMKOCTH (B Yacax)

Jlexun

IIpakTuueckue
3aHATHUSA

CaMoCTOSTENbH
as
pabota

nmud hepeHInpyeMOCTHIO.
Ob6patHast ¢pyHKIHA U ee
IuddepeHInpoBaHue.
Tabnuua OCHOBHBIX
mpaBuil W (opmyn
I pepeHInPOBaHHUS.
[TpousBoAHbIE  BBICIIUX
HOPSIIKOB.
Jugpgepenyuan
GyHxyuu, ero
pUMEHEHHUE B
MIPHOTIKEHHBIX
BBIYUCIICHHSIX.
JocTtarounsle npu3HAKU
MOHOTOHHOCTH
GyHKIUH. DKCTPEMYMBI
¢byHkuuM, HeoOXoaumoe
U JIOCTAaTOYHBIC YCIIOBHSL.
BrinykiocTts KpUBOH,
TOYKH neperuoa.
Heob6xomnmoe u
JOCTaTOYHBIE  YCIIOBHSL.
AcCUMIOTOTHI KPUBOM.
Hccneoosanue u
nocmpoenue  2paguros

dyHxyuil.

HNHuTerpansHoe
HCYHCJIeHUI (yHKIMU
OHOI1 nepeMeHHO.
Omnpenenenue
nepBOOOpa3HOM.
Teopema o OeckoHEUHOM
MHOKECTBE
NepBOOOPa3HBIX JUTsL
JTAHHOU (GhyHKIIH.
Touamue
HeonpeodeneHHo2o
unmezpand. Tabnuna
OCHOBHBIX HHTETPAJIOB.
OcHOBHEIE CBOICTBA
HEOIPEICTICHHOTO
MHTErpaa.
WnTerpupoBanue
METO/IaMu 3aMEHBI
MepeMEHHOU u o
yactsaMm. PanuonanbHbIe
Jpoou u ux
WHTETPUPOBAHHE.
WnTerpupoBanue
VPPALMOHATBHOCTEH.

YK-1, OIIK-1, OIIK-6

3/c

33




n/m

HaumeHoBaHME TeMEBI
C YKa3aHHEM OCHOBHBIX
BOIIPOCOB

DopmMupyemble
KOMIIeTEeHINH

Cemectp

Buabl yueoHo# padoThl, BKIOYAS
CaMOCTOSAITEJILHYI0 Pa00Ty CTYAeHTOB
W TPYAOEMKOCTH (B Yacax)

Jlexun

IIpakTuueckue
3aHATHUSA

CaMoCTOSTENbH
as
pabota

HaTerpuporanue
TPUTOHOMETPUIECKIX
BelpakeHul.  [lonamue
ONpeoeneHHO20
uHmezpand u e2o
OCHOGHbIE ceoticmeaa.
Teopema o0 cpenHeMm.
Imomane
KPUBOJIMHEHHOMN
Tpaneuuu. [IpousBogHas
OTIpeIeIEHHOTO
WHTeTpaa o
MEPEeMEHHOMY BEpPXHEMY
npeaeny. Dopmyna
Herorona-JleitOuura.
Brruncnenue
OTpeeIEHHOTO
WHTeTpaa METOJITaMHU
3aMEHbl TMEPEMEHHOU U
no YaCTSIM.
Hecobcmeennvle
UHmMe2panbl.
Teomempuueckuii cmuicn
ONPeOeneHHO20
uHmezpana.
[Ipunoxenus
OTpeeIEHHOTO
WHTETpasa; TUTOMIA]Th
(urypsl B JI€KapTOBBIX
KOOpJIMHATAX, 00BeM
TeNa BpalleHHs, JIMHA
IIyTU TUIOCKOM KpPUBOH,
pabora nepeMeHHON
CHJTBI

JuddepenuuaibHbie
ypaBHeHus (1Y)
OcHOBHEIE TIOHSITHSL.
JuddepeHunanbHbie
ypaBHEHUS MIEPBOTO
nopsiika.  Teopemsl 0
CYIIIECTBOBAHUHU u
€JMHCTBEHHOCTHU
peLICHHUS. DIIEMEHThI
KauyeCTBEHHOTO aHalIn3a
ay lI-ro  mopsaaka.
Henmonnsie HAY  1-ro
nopsiaKa. oy c
pa3aenIOIIMICS
MEPEeMEHHBIMH.
Omuopomnsie JIY 1-ro

YK-1, OIIK-1, OIIK-6

a/c
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n/m

HaumeHoBaHME TeMEBI
C YKa3aHHEM OCHOBHBIX
BOIIPOCOB

DopmMupyemble
KOMIIeTEeHINH

Cemectp

Buabl yueoHo# padoThl, BKIOYAS
CaMOCTOSAITEJILHYI0 Pa00Ty CTYAeHTOB
W TPYAOEMKOCTH (B Yacax)

Jlexun

IIpakTuueckue
3aHATHUSA

CaMoCTOSTENbH
as
pabota

TopsiIKa. ay  2-ro
HOpPsIZIKA, JOIYCKAaIOIINe
MOHW)KEHHUE MOpAIKA.
Juneitnpie Y  2-ro
HOPSIIKA C TIOCTOSTHHBIMU
kod¢punmenTamu.
IIpunoxenue Y B
9KOHOMHUYECKON
JMHAMUKE.

Yuci10BbIe U CTENICHHbIE
PAABL

Hucnosble pAObL,
OCHOBHBIC IIOHATHA.
CBolicTBa  CXOIAIIAXCS
psanoB.  HeoOxommmebrit
NPU3HAK CXOIUMOCTH
psna. Hocrarounsle
NPU3HAKH  CXOOUMOCTHU
YHCIOBBIX  PSOB €
IIOJIOKHUTCIIbHBIMU
YJIEHaMHU.
3HaKONEPEMEHHBIE PSIABIL.
AOCoIOTHAS ¥ YCIIOBHAS
CXOAUMOCTb.
OyHKIMOHATBHBIE PSIABI,
OCHOBHbIE TIOHSITHAL.
CreneHnsle  psupl
METOAbI HaXO0XIACHUA
0o0acTH  CXOAUMOCTH.
Pspam Teitnopa 51
MaknopeHa.

YK-1, OIIK-1, OIIK-6

a/c

30

DYHKINH HECKOJIbKUX
nepeMeHHbIX.

Ob6nacte  ompeneneHus
GyHKIH JIBYX
nepeMeHHbIX. YacTHble
MIPOM3BOHBIE u
nddepeHInansl.
[lonHoe npupamienue u
nonHeld auddepeniman,
ero MIPHUMEHEHHE.
[IponsBognast cioxHON
(GYHKUIMHY, TPOU3BOAHAS
HESIBHO 3aJaHHON
¢bysKME.  YpaBHEHHE
KacaTelnbHOM K KpUBOH
F(x, y) = 0 . YpaBHeHue
KacaTeJIbHON IUIOCKOCTH
K noBepxHocTH F(X, y,z)

YK-1, OIIK-1, OIIK-6

a/c
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% = Buabl yueoHo# padoThl, BKIOYAS
S 2| o CaMOCTOSITEJIbHYI PafoTy CTY/IEHTOB
No HammeHoBarue Temb! % 5 § U TPYI0€MKOCTh (B 4acax)
C YKa3aHHEM OCHOBHBIX 55 =
/T BOMPOCOB SE| 3 baxt CamocTosTenbH
=z | © Jlexrmn pa coxne ast
& 2 3aHSTHSI pabota
= 0 . IIpousBoanas mo
HAIpaBJICHUIO.
I'paguenT. YacTtHble
MPOU3BOJHBIC  BBICIINX
MOPSJKOB. DKCTPEMYMBI
GhyHKIIIH IIBYX
MEepEeMEHHBIX. Y CIIOBHbBIE
9KCTPEMYMEI;
HauOoJIbIICe u
HAMMCHBIIIEE  3HAYCHUS
¢y z = f (X, y) B
3aMKHYTOU
OTPaHUYCHHOHN 00JIACTH.
IIpuinoxenue
MaTeMaTHYeCKOro o
aHaaM3a K 3agadam | x
7 MAIIMHHOTO 00y4YeHusl. 5 v | 1, 05 05 20
['pajmMeHTHBI  CHycK. | _; % n/c ’ ’
I'pad BbUHCIEHHH W |
mubdepenrmposanne Ha | 7
HEM.
KommuiekcHbie yncna u | _;
JAeficTBUSA HAX HUMHU ;é ©
8 cg |k 05 05 3
- o a/c
“
e
| Hroro | 6 | 16 | 154 |
6 [lepeyeHb y4eOHO-METOANYECKOTO OOecnieyeHus sl
CaMOCTOSAITEJIbHOM Pa00ThI 00y4YAaKOIMXCH MO AMCHUIIIHHE
1.  Opmaackas H.I1. Marematuyeckuit ananus : cOopHuk 3a1a4. Yactp 1. —
Kpacnonap: Kyol'AY, 2015. — 44 C. Pexum JOCTYyTA:

https://edu.kubsau.ru/file.php/118/1Sbornik zadach Orljanskaja 404816 v1 .PD
F

2. Opnasuckas H.I1. Marematuueckuit aHanus : cOOpHUK 3a1a4. Yacts 2. —
Kpacnonap: Ky6I'AY, 2017. — 69 C. Pexum NOCTyTa:
https://edu.kubsau.ru/file.php/118/2Shornik_zadachCH_2 404817 v1_.PDF

3. Marematuueckuii aHaiu3 nuddepeHuaibHOe W UHTErpaibHOE
ucuuciaeHue (QyHKUMM OJHOW mnepemeHHOM : yueOnuk / J[. A. IlaBnos, H. II
Opnsinckas. — KpacHonap Kyol'AY, 2019. — 180 c¢. Pexum pgocryna:
https://edu.kubsau.ru/file.php/118/Uchebnoe_posobie 518570 v1_.PDF



https://edu.kubsau.ru/file.php/118/1Sbornik_zadach_Orljanskaja_404816_v1_.PDF
https://edu.kubsau.ru/file.php/118/1Sbornik_zadach_Orljanskaja_404816_v1_.PDF
https://edu.kubsau.ru/file.php/118/2Sbornik_zadachCH_2_404817_v1_.PDF
https://edu.kubsau.ru/file.php/118/Uchebnoe_posobie_518570_v1_.PDF

4, MaremaTuuecKuid aHaau3 U JOOIIOJIHUTCIIbHBIC PA3ACiIbl MATCMATUKU
MCTOJA. pCKOMCHAAIIWH 110 OPraHru3alun KOHTaKTHOM U

camocTosaTenbHol padotel / coct. [. A. [laBnoB. — Kpacnomap : Ky6l'AY,
2020. — 81 c. https://edu.kubsau.ru/file.php/118/MRpoSR_Matan_.pdf

/ ®OoH/1 OLIEHOYHBIX CPEICTB /I MPOBeAeHUA MMPOMEKYTOYHOM
aTrecTaluu

7.1 IlepeyeHb KOMIETEHIMI ¢ YKa3aHUeEM 3TanoB ux ¢GopMuUpoBaHusi B
npouecce ocsoenusi OITIOII BO

Howmep cemectpa (3Tan
OPMUPOBAHUS .
q}ioll)wneli J— Oranbl GOPMHUPOBAHUS KOMITETCHIIMN TI0 JUCIUILTHHAM,
mpakTUKaM B miporecce ocBoerHmst OI1
COOTBETCTBYET HOMEPY
cemMecTpa)

VYK-1 cmocobeH ocCymecTBISATh IOUCK, KPUTUYECKHH aHaIW3 M CHHTE3 HH(GOpMAIHH,
INPUMEHSTh CUCTEMHBIH NOAXO] ISl PEIIeHHs TOCTABICHHBIX 33124

1 Jlunelinas anrebpa ¥ aHAJIMTHYECKasi TE€OMETpUs
1 JluckpeTHas MaTeMaTHKa
1,2 MaremaTuyeckuii  aHAIM3 U JIONOJHUTEIbHBIE  pa3zelibl
MaTEMaTUKHU
2 YyeOHasl mpakTHKa: 03HAKOMHTEJIbHAs IPAKTHKA
4 [Tpon3BoaCTBEHHAss MpPAaKTHKA: TEXHOJIOTWYecKas (IPOEKTHO-
TEXHOJIOTMYECKAsl) IPAKTHKA
4,5 [TpoexTrpoBanne NHPOPMAITMOHHBIX CUCTEM
6 Teopus cuCTeM U CUCTEMHBIN aHAJIN3
8 BrinosHeHe 1 3a1uTa BeITYCKHOW KBAIM(UKAIIMOHHON paboThI

OIIK-1 cnocoben MNPUMCHATH C€CTCCTBCHHOHAYYHBIC U O6H_ICI/IH)KeHepHLIe 3HaHHA, MCTOIbI
MAaTCMAaTUYCCKOTrO aHajin3a W MOACIHUPOBAHUA, TCOPCTHYCCKOIO MW OSKCICPUMCHTAJIBHOTO
HNCCICIOBAaHUs B HpO(l)eCCHOHaHLHOﬁ ACATCIIBHOCTHU

1 Jlunelinas anrebpa M aHAJIMTHYECKasi TE€OMETpUs

1 JluckpeTHas MaTemaTHKa
1,2 Marematnueckuii  aHalnM3 W JOINOJHUTENBHBIE  pPa3leibl
MaTeMaTUKHU
AnropuT™MH3anys 1 IpOrpaMMUPOBAHNE
BhI4nCcIUTENBHBIE CHCTEMBI, CETH U TEJIEKOMMYHUKALIUN
VY4yeOHas NpakTHKA: 03HAKOMUTEIbHAs! MPAKTHKA
Teopus BeposATHOCTEN U MaTeMaTU4eCKasi CTATUCTUKA
ANTOPUTMBI U CTPYKTYPBI JAHHBIX
HccnenoBanue onepannii 1 METObI ONTHMU3ALNH
ITpuknaHble HEYETKUE CUCTEMBI
ITpon3BoacTBEHHAs TNpaKTUKA: TEXHOJOrMYeckas (IpOEKTHO-
TEXHOJIOTHYECKasl) MPAKTHKA

8 BrinonHeHue 1 3aniuTa BeITyCKHOM KBaTM(UKaMOHHON paboThl

OIIK-6 cmocoOeH aHamM3WpOBaTh W pa3padaThiBaTh OPraHU3ANUOHHO-TEXHHYECKUE |
HKOHOMHYECKHUE MPOLIECCHI C IPUMEHEHUEM METOI0B CHCTEMHOTI'0 aHAJIN3a U MAaTEMATUYECKOTO
MOJIETTUPOBAHUS

1

N

AR IBRIWWINNT



https://edu.kubsau.ru/file.php/118/MRpoSR_Matan_.pdf

Howmep cemectpa (3Tan

(opumposarnus Oransl GOPMHUPOBAHUS KOMIIETCHIIMHN 0 AUCHUILIMHAM,
KOMIIETCHIINU
COOTBETCTBYET HOMEDY IIpaKTHKaM B nponecce ocBoeHust OI1
cemMecTpa)
1 OKOHOMUYECKAsi TEOPHUsI
1 Jlunelinas anrebpa ¥ aHAJIMTHYECKasi TE€OMETpUs
2 OKOHOMUKA
1,2 MaremaTnueckuil aHaJIu3 U JONIOJIHUTEIbHBIC Pa3/Ieibl
MaTEMaTUKHU
3 Teopust BEpOATHOCTEN U MAaTEMATUYECKasl CTATUCTHUKA
4 HccnenoBanue onepaunii 1 METObl ONTUMU3ALMU
4 ITpuknaHble HEYETKHE CUCTEMBI
4 [Tpon3BoaCTBEHHAs NPAKTUKA: TEXHOJIOTHYecKas (IPOEKTHO-
TEXHOJIOTHYECKas) MPAKTUKA
4,5 [TpoexTrpoBanre HHPOPMAITMOHHBIX CUCTEM
6 Teopust cHCTEM U CHCTEMHBIN aHAJIN3
8 BeinonHenue ¥ 3aiuTa BbITyCKHON KBaTM(PUKAIIMOHHOHN paboThI

* HoMep ceMecTpa COOTBETCTBYET 3Tany (pOpMHUpPOBAHUS KOMIETEHLIUN




7.2 Onucanue noka3saresieil 1 KpUTepHeB OLEHUBAHUSI KOMIIETEHIMH HA Pa3IMYHBIX Tanax ux ¢gopmMupoBaHus,
ONUCAHUE KAJIbI OlleHUBAHUSA

ITnanupyemsle pe3yabTaThl OCBOCHUS YPOBEHb OCBOCHHUSA OrneHouHOe
KOMITETEHIINT HEY/I0BJIETBOPUTEIHEHO ‘ YJIOBJIETBOPHUTEIHHO X0po1Io ‘ OTJINYHO CpeICTBO

OIIK-1. CriocoGeH NpUMEHATh €CTECTBCHHOHAYYHBIC U O0IEHHKEHEPHbIC 3HAHHS, METO/[bl MATEMAaTHIECKOTO aHAIN3a U MOJICTHPOBAHMS, TEOPETHIECKOTO U IKCTIEPUMEHTAIBHOTO
HCCIIEJOBAaHMS B TPOPECCHOHATIBHON IESITEIbHOCTH

OIIK-1.1. 3HaeT OCHOBBI MaTEMaTHKH, OTCyTCTBYIOT BCE 3HaeT OCHOBBI 3HaeT OCHOBBI 3HaeT OCHOBBI
(U3UKH, BEIYACIATENEHON TEXHUKH U HEOOXOIUMBIC 3HAHHUSA, MaTeMAaTHKH, (GU3HKH, MaTeMaTHKH, (U3HKHY, MaTeMaTHKH, (U3HKHY,
MIPOTPaMMHUPOBAHHSL. YMEHUS ¥ HaBBIKH, BEIYUCITUTEITFHON BBIYUCITUTENEHON BBIYHCITUTENEHON
OIIK-1.2. YMeer pemiats CTaHIapTHBIE HEOOXOIUMBIE IS TEXHHUKH U TEXHUKHU U TEXHUKHU U
npodeccHoHabHBIE 337a4H C IPUMEHEHHEM MIPUMEHEHHS POTrPaMMHPOBAHUSL. HpOrpaMMHUPOBAHUSL. MPOTPaMMUPOBAHHUS.
€CTECTBEHHOHAYYHBIX M OOIEMH)KEHEPHBIX €CTECTBEHHOHAYYHBIX YMmeeT pewiath VYmeer penrats
3HAHMH, METOJIOB MaTEMaTHYECKOTO aHAJIM3a | W OOLICHHIKCHEPHBIX CTaH/IapTHBIC CTaH/apTHbIE
U MOJETUPOBAHUS. 3HaHUi, METOZ0B npodeccroHabHbBIE npodeccroHabHbIe
OIIK-1.3. BiageeTt HaBBIKaMU MaTeMaTU4eCKOT0 3a/1aud C MPUMEHCHUEM 3a7a4y C
TEOPETHYECKOTO B SKCIICPUMEHTAIEHOTO aHanmm3a u €CTECTBEHHOHAYYHBIX NpUMEHCHHEM
HCCIIeTIOBaHUS OOBEKTOB MOJIETTUPOBAHUS, 1 OOIIIEHHKEHEPHBIX €CTECTBCHHOHAYYHBIX | JlOKITabl, 3a/1a4H,
po(eCCHOHATBHOM e TeTBHOCTH. TEOPETHIECKOTO 1 3HAHMI, METOOB ¥ O0LenmKeHepHbIx | Kelic-3a/aHus, 3a4er,
SKCHCPUMCHTAIBHOTO MaTEeMaTHYECKOTr0 3HaHUil, METOIOB 9K3aMCH
HCCIICA0BaHIA B aHaIu3a 0 MaTEMaTHIECKOTO
PO eCCHOHANBHOM MOJIEIUPOBAHMSL. aHaIM3a U
JIeSITETTbHOCTH. MOJIEIPOBAHHS.

Brnaneer HaBbIKaMu
TEOPETHYECKOTO U
IKCIIEPUMEHTAIBHOTO
UCCIIEIOBaHUS
00BEKTOB
npodeccrnoHaTbHOM
JSSITEJIBHOCTH.
OIIK-6. CnocobeH aHanmu3upoBaTh W pa3pabaThiBaTh OPTaHU3AIUOHHO-TEXHUYECKHE W JKOHOMHUYECKHE MPOIECChl C MPUMEHEHHEM METOJOB CHUCTEMHOTO aHaju3a H
MATEMATUYCCKOT0 MOJCIIMPOBAHUSA

OIIK-6.1. 3HaeT OCHOBBI TEOPUU CHCTEM U OTCYTCTBYIOT BCE 3HaeT OCHOBBI TEOPHU 3HaeT OCHOBBI TEOPHH 3HaeT OCHOBBI TEOPHH

CHCTEMHOI'0 aHaJIN3a, JUCKPETHOH HEO0OX0/IMMBbIe 3HAHNS, CHCTEM M CUCTEMHOTO CHCTEM U CUCTEMHOTO CHCTEM M CUCTEMHOTO Jlokmazpl, 3a1a4n,
MaTeMaTHKH, TEOPHH BEPOSTHOCTEH 1 yYMEHUS ¥ HaBBIKH, aHaM3a, TUCKPETHOM aHaJM3a, TUCKPETHON aHaJM3a, TUCKPETHOH | Kelic-3a1aHus, 3a4erT,
MaTeMaTH4eCKON CTaTUCTUKH, METOJIOB HEoOXouMBbIe ISt MaTeMaTHuKH, TEOPUH MaTeMaTHKH, TEOPHH MaTeMaTHKH, TEOPHH 9K3aMEH

OIITUMU3AIIMU U UCCJICJOBAHHNA onepaunﬁ, IPOBCACHUS aHAJIN3a BCpOﬂTHOCTGﬁ u BCpOﬂTHOCTCﬁ u BCpOﬂTHOCTeﬁ u




[TrarupyeMble pe3yabTaThl OCBOCHHUS YPOBEHb OCBOCHHUSA OrneHodHOE
KOMITCTCHITUN HEYIOBJIETBOPUTEIHHO YIOBJIETBOPUTEIHHO XOPOIIO OTJIIMYHO CpENCTBO
HCEYSTKHUX BBEIYHCIICHHH, MATEMAaTHYCCKOTO U 1 pa3paboTKu MaTeMaTHYCCKOM MaTeMaTHYECKON MaTeMaTHYECKON

MMUTAIUOHHOTO MOJIEIUPOBAHHUS.
OIIK-6.2. YMeeT NpUMEHSTbh METOIbI
TEOPUU CUCTEM U CUCTEMHOIO aHaJIH3a,
MaTEMaTHUYECKOr0, CTATUCTUYCCKOTO U
MMUTAIMOHHOTO MOJICITUPOBAHMSI JIJIsI
aBTOMATH3AIMH 3a/1a4 PUHATHUS PEUICHUH,
aHaM3a HHQOPMAIIOHHBIX TIOTOKOB,
pacueTa sKoHOMHYECKOH 3P PeKTHBHOCTH 1
HA/ICKHOCTH HHPOPMALIMOHHBIX CUCTEM U
TEXHOJIOTHH.

OIIK-6.3. Bnaneer HaBbIKaMH POBEACHUS
HWH)KEHEPHBIX PacueTOB OCHOBHBIX
MoKazaresei pe3ylbTaTUBHOCTU CO3/IaHUS U
MIPUMEHECHUS HHPOPMAITUOHHBIX CUCTEM U
TEXHOJIOTHH.

OpraHnu3alMoOHHO-
TCXHUYCCKHUX U
3KOHOMMHYCCKHUX

IIpOoLECCOB C
MMPUMCHCHUEM
MCTOAOB CUCTCMHOI'O
aHalJiln3a u

MaTEMaTU4YCCKOI 0O
MOACINPOBAHUA.

CTaTUCTHUKH, MCTOJOB
ONTUMM3allMU 1

HUCCIICA0BaHUsA onepaunﬁ,

HCUYCTKHUX BLI‘H/ICJ'ICHI/II‘/II,
MATEMaTUYCCKOIo 1
HUMUTAIITUOHHOTO
MOACINPOBAHUA.

CTaTHCTUKH, METOJIOB
ONTUMM3AIUH U
HCCIIEeIOBAHU
omnepanuii, HeUeTKUX
BBIUUCIICHUH,
MaTeMaTHYECKOr0 U
MMUTALMOHHOTO
MOJEITUPOBAHUS.
YMeer npuMeHsTh
METOJIbl TEOPUU CUCTEM
Y CUCTEMHOI'O aHaJIu3a,
MaTeMaTH4ECKOro,
CTaTUCTUYECKOTO U
UMUTAIIIOHHOTO
MOJICIUPOBAHMS IS
ABTOMAaTH3aLIMH 3a/1a4
IIPUHATHUS PELLIEHUH,
aHanmm3a
HHPOPMAIMOHHBIX
MOTOKOB, pacyeTa
SKOHOMMYECKOM
3} PEKTHBHOCTH U
HaJEKHOCTH
HHPOPMALMOHHBIX
CHCTEM U TEXHOJIOTH.

CTaTUCTUKH, METOJIOB
ONTUMM3AINH U
HCCIIeI0OBAHU
omneparuii, HeUeTKUX
BBIUMCIICHUH,
MaTeMaTHYECKOTO U
WMHTAIITHOHHOTO
MOJEIUPOBAHUS.
YMeer npuMeHsTh
METO/Ibl TEOPUU CUCTEM
U CUCTEMHOT'0 aHAJIN3a,
MaTeMaTH4YECKOTO,
CTaTHUCTUYECKOTO U
UMUTAIIIOHHOTO
MOJICTTUPOBAHUS JITIS
aBTOMAaTH3AINH 3a]1a4
NIPUHATHUS PELLIEHUM,
aHanu3a
HH(POPMAIMOHHBIX
[IOTOKOB, pacyeTa
SKOHOMUYECKOU
3} PEKTHBHOCTH U
HaJIe)KHOCTH
UH(OPMAIMOHHBIX
CHCTEM U TEXHOJIOTH.
Bnaneer HaBbikamu
MIPOBEICHUS
HWHXXEHEPHBIX PAcUETOB
OCHOBHBIX ITOKa3aTejei
Pe3yJIbTaTUBHOCTH
CO3JaHUs U
MIPUMEHEHUSI
WH(POPMAIIMOHHBIX
CHCTEM U TEXHOJIOTHH.

VK-1. Cniocoben OCYIICCTBJIATH IMOUCK, KpI/ITI/I‘IGCKI/Iﬁ aHaJIu3 1 CHHTEC3 I/IHq)OpMaL[I/II/I, IIPUMCHSATH CHCTEMHEBIN NoAX0 A MJisk peHICHN NOCTABJICHHBIX 3a1a4




[TnaaupyemMsble pe3yabTaThl OCBOCHUS
KOMITCTEHIINT

YpoBeHb OCBOEHUS

HEY/IOBIECTBOPUTEIHHO

YIIOBIIETBOPHUTEIHHO

XOpOLIO

OTJINYHO

Or1eHOUHOE
CPeACTBO

VK-1.1. Ananuzupyer 3anady, BbIIEISIS €€
0a30Bble COCTABIISIOLINE, OCYILECTBIIET
JIEKOMITO3UIIMS 3a7auul.

VK-1.2. HaxoauTt u KpUTHUECKU
aHaIM3MpyeT MH(OPMALUIO, HEOOXOTUMYIO
JUIA pelIeHUs OCTaBICHHOI 3a1aun.
YK-1.3. PaccmaTtpuBaeT BO3MOKHBIE
BapUaHTHI PEIICHNUS 3a/1a9H, OLICHUBAs X
JIOCTOMHCTBA Y HEIOCTATKH.

VK-1.4. I'paMOTHO, JTOTHYHO,
apryMEHTHPOBaHHO (hOPMHUPYET
COOCTBCHHBIE CYKACHHS 1 OLICHKH.
OTinngaet GakThl OT MHCHHH,
HHTEpIIpEeTalii, OLICHOK U T.J. B
paccyXIeHUAX IPYTUX yYaCTHUKOB
JIeSITeTTBHOCTH.

YK-1.5. Omnpenensietr u olleHUBaeT
MOCJIEICTBUSI BO3MOKHBIX PEIICHUI
3aJ1a4H.

OTCYTCTBYIOT BCE
HEOOXOIUMBIC 3HAHHMS,
YMEHWUSI, BIIaJICHUS
JUISL HCTIOJTb30BaHUs
OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYTHBIX
JVCIUTUINH U
COBPEMCHHBIX
HHPOPMALNOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTUH.

O6nanaer TpeOyeMbIMU
3HAHMSAMH IS
UCIIOJIb30BAHUS
OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX
JUCIUTUIAH U
COBPEMCHHBIX
HHPOPMALNOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHIA.

Ob6naznaeT TpeOyeMbIMU
3HAHUSMH U YMEHHUSIMHU
JUISL KCTIOJIb30BAHUS
OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX
JCLUIUINH U
COBPEMEHHBIX
HHPOPMALTMOHHO-
KOMMYHHUKaIIMOHHBIX
TEXHOJIOTHil.

Oo6nanaeT TpeOyeMbIMU
3HAHHUSMH, YMECHUSIMH,
HaBBIKAMH JUIS
UCTIONIb30BaHUS
OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX
JVCIUIUIAH U
COBPEMEHHBIX
HHPOPMALMOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJOTHH.

Jloxmnanawl, 3ana4u,
Kelic-3a1aHusl, 3a4eT,
9K3aMeH




7.3 TunoBble KOHTPOJIbHbIE 3aJaHUSI WJIM HHbIe MaTepHaJIbl,
HeoOXoauMble JJisl OIleHKH 3HAHMi, YMeHHMii, HABBIKOB, XapaKTepPHU3YIOIIHX
JTanbl popMUPOBaHUA KOMIIeTeHUMH B mpouecce ocsoenusi OITIOII BO

Joxnaabl
1.

©oNo Ok W

Hcnonp30BaHue MOHATHS TPOU3BOIHON B SdKOHOMMKE
Jnddepennnanbl BEICIIUX MOPSIKOB U UX TPUMEHEHHE

Oco0eHHOCTH KpUBOU Oe3pa3nuyus U MpeaeIbHON MOJIE3HOCTH
OyHKIMS T10JIe3HOCTH ((QYHKIUS TTPEATIOUTCHUH)

[IpousBoacTBeHHAsT (HYHKIIHS

Hcnonp30BaHne METOIOB HAMMEHBIINX KBaJAPATOB B IPOTHO3UPOBAHUHI
[Ipumenenue Merona MHOXuUTeNen Jlarpamxka

['pagreHTHBIN CITyCK B METOaX MAITMHHOTO 00y4YeHUs

OCHOBBI TOCTPOEHUSI HEUPOHHBIX CETEN

10. IlpumeHeHne KOMIUIEKCHBIX YUCEJ B TEXHUYECKUX JTUCIUTLTMHAX
11. Annpokcumarust pynkumii. [Tonuaombl YeObimeBa. [[uckpeTHbie psijibl

dypeoe.

12. 3anmaya 06001IEHHONW HHTEPIIOJISIIUH

13. JIuddepennmanbapie ypaBHEHHS B TEXHUKE

14, ®ynkumu cripoca U NPeAJIOKEHUS

15. mpuMeHeHue U 3HaUY€HHE YaCTHOW MPOU3BOAHON U MTPOU3BOJAHOM 10
HaIIpaBJICHUIO.

16. Pemienne 5KOHOMHUYECKHUX 3a/1a4 C IOMOILLBIO ONPEEIEHHOTO
UHTerpaa

17. O0630p METO0B MATEMAaTHUECKOTO aHAJIM3a B 3a/1auax

MaTEMAaTH4YCCKOT'O 06y‘leHI/I$I

18. TIporpammHas peanu3aiusi METOJOB PEIICHUS HEOMPEAeTIEeHHBIX
WHTETPAJIOB.

19. [IporpammHas peanu3aiys METOAOB PEIICHUS OMPEIETICHHBIX
UHTETpaJioB.

20. IIporpamMmHas peanu3alus METOJOB HAXOKJIEHHS MPOU3BOIHBIX.

21. TlporpamMmmHas peanu3anus METOJOB MOCTPOCHHUS TpaduKOB PYHKITUH.

22. TlpumeHeHnEe MAaTEeMAaTUYECKOTO aHAM3a B 3aJja4axX ONTUMHU3ALNN

23. YwucneHHbIE METOBI HAXO0XKICHUS TIPOU3BOIHBIX

24. YucneHHble METO/bl HAXOXKACHUS KOPHEW ypaBHEHUN

25. TlorpemHocTs HHTEPNOISUOHHOTO MoJMHOMa Jlarpanika

26. Yucnennoe nuddepeHnpoBaHme

27. UYucneHHoe penieHne 0ObIKHOBEHHBIX A dhepeHITnaTbHbIX
YpPaBHEHUH

28. UYwucrneHHOE pelleHre CUCTEM YpaBHEHUI



29. YucneHHOE pelIeHre CUCTEM HEIMHEWHBIX YpaBHEHUIN
30. Python u penrenre 3aga4 MaTeMaTHUYECKOIO aHAIHM3a

Keiic-3aganus

Ilpumep keiic-3a0anus
3aBUCUMOCTBH 00BEMa BEITTyCKa Y OT KOJIMYECTBA UCIIOIb3YEMBIX TPYIOBBIX

pecypco L onpenensercs gynximeit Y = F (L) kax

0, L=0,
a, L=1
3

a+,F(L-1), L>1

|. BbiOpaTh 011H NPpaBWIbHBIH BAPHUAHT 0TBETA

OOBeM BrllTycka Ipu L =N MOYKHO BBIYKCIUTD 110 (hopMyIie

1) Y(n)=a- 1—(%” ) Y(n):4a-{1—(%y};

a 3)" 4a 1)"
AY(N)=—=-|1-|=| |; )Y(n)=—|1-| =] |
pv(n=2[1-(3) >(>3[ (Jj
13
1. Onpeneauts N, ecau u3BecTHH a=12; Y = 32E.

I11. BoiOpaTh 1Ba u 00/1ee NPaBUJILHBIX 0TBETA

[Tpu a =12, oO6beM BbITTyCKa HE IPEB30OMICT BEIHMUUH

1)46; 2)47; 3)48; 4)49.

3anauu

Ipumep 3a0au

3aoauu k meme «/Jupghpepenyuanvnoe ucuucienue @Qynkyuu 00HOU
nepemeHHou»

Haittu npenensr:

 TxY+2x3 -1

1. Ilrg > 7 )
x—o 3X° —2X" + X
3x3 — x?% +2x

lim
2. M



3 Iim5x2—x3—15
Coon x2-16

im VAX? 42X —+/x+3

+ oo 3f6ax® 1142
5. JimY2X —9-2X
w0 9 _3x3 45
6 lim Ux® +2x-10 -3%? |
o 5x? _1-3/27x° + x® —15x
7 lim (2x+1)° +(2x+2)° + (2x +3)° +...+ (2x +100)° |
X—>w 10x° +100
8 mnfﬁizn
w3
4043
> My
10 Iimx2—3x+2

1 X2 X — 2
OueHoYHbIE CPeIcTBA IJIsl IPOMEKYTOYHOM aTTeCTAHH

YK-1 cnoco0eH ocymiecTBJIAATh MOUCK, KPUTHYECKNH AHAJIN3 M CHHTE3
UH(OPMALUMHU, NPUMEHSATH CHCTEMHBIN MOAX0/ /sl PelleHUs] MOCTABJIEHHBIX
3a/1a4.

Bomnpocsl Ha 3a4er

1. Tlonstue pyHkuuu. OCHOBHBIE CBOMCTBA (PYHKIIUI.

2. OcHOBHBIE »JJIeMEHTapHble (YHKIIMU (CTEMeHHas, TOoKa3aTelbHasd,
jorapudMuyecKasi, TPUTOHOMETPUYECKUE, 0OpATHBIE TPUTOHOMETPUUYECKHUE).
Knaccuduxanus QyHkimii.

[Ipumenenue GyHKINM B 9)KOHOMUKE.

[Ipenen nepeMeHHON BEJIMYUHBI U €I0 CBOMCTBA.

beckoneuno manas 1 66CKOHEUHO OOJIbIIIas BETMYUHBI.
Haxoxnenue npenesnos.

[IepBbIil 3amMeUaTeNbHbIN IPEaed.

Bropou 3ameyaTenbHbId IPENET.

0. CpaBHEeHME OECKOHEUHO MaJIbIX BEJIMYUH.

1. CBsI3b OECKOHEUHO MAJIbIX C 0ECKOHEYHO OOJIBIITUMU.

2. HenpepbIBHOCTH (DYHKIIMM B TOYKE U HA OTpe3Ke (2 onpeeneHus)

13. luddepennmanbHoe ncuucienre GyHkuuu 1 nepeMeHHou.

14. TlpousBonnas Gyukiuu OcHOBHBIE TpaBuiia AU hepeHITUPOBAHMS.

15. IlpousBoiHbIE CTEMEHHBIX, TPUTOHOMETPUUYECKHUX, IMOKA3aTEIbHBIX,
jorapuMudecKkux QyHKIIHM.

MR B©0ONO O A~W



16. IlpousBomHas CIOKHON (DYHKITHH.

17. TIpou3BoiHbIE OOPATHBIX TPUTOHOMETPUUECKUX (QYHKIIHI.
18. IIpou3BOIHBIC BBHICIINX TOPSIKOB.

19. DKOHOMUYECKUI CMBICI MPOU3BOTHOM.

20. Vicionp30BaHME MOHATHSI IPOU3BOIHON B SKOHOMHUKE.

Bonpocsl k 3k3amMeny
1. Yucnossle paapl. CxoquMocTh U cymma psga. Heobxogumoe ycioBue
CXOJUMOCTH.
Psnbl ¢ HEOTpHUIIATEIbHBIMU YWICHAMH.
[Ipu3HaKu CpaBHEHUS YUCIOBBIX PSAAOB. DTAIIOHHBIE PSJIBI.
3HaKOUYEpEeaYIOITUECS PAJIbIL.
AOCoIOTHAs ¥ YCIOBHAS CXOJUMOCTbD PSIZIOB.
CreneHHbIE PSJIbI.
MHTepBan CXOAMMOCTH CTENEHHBIX PSAIOB.
CBoOliCTBa CTENIEHHBIX PSJIOB.
PasnoxeHue GyHKIUI B CTETIEHHBIE PSAABIL.
0. Psaner Teitnopa.
1. Psagwl Oypee.
2. CxomumocTts psina Oypoe.
13. Psaner @ypbe A YETHBIX U HEYETHBIX (QYHKITUH.
14. Psap @ypse c nepuogom 2L.
15. KommuiekcHble uncna
16. OcuHoBHbIe MOHATHS TUG(DEepEHINATBFHBIX YPABHEHHI TIEPBOTO MOPSIIKA.
17. Jduddepenunanbubie ypaBHEHHs IEPBOTO MOPSIIKA.
18. uddepenunanpabie ypaBHEHUS BTOPOTO MOPSIKA.
19. Opnnopoaubie nuddepeHiraibHbe ypaBHEHHUS.
20. Tlpunoxenne nudPpepeHIaIbHbIX YpaBHEHUN B SKOHOMUKE.

PR BOOONOOAWN

OIIK-1. Crnoco0en NPUMEHATH €CTEeCTBEHHOHAYYHbIE U
o0leMHKeHEePHbIe  3HAHUSI, METOAbl MATEMATHYECKOr0 AaHAJIW3a M
MOJAECTHPOBAHUS, TEOPETHYECKOI0 M IKCIEPUMEHTATBHOIO HMCCICAOBAHUS B
npo¢ecCuOHAJILHON AeATeJIbHOCTH.

Bomnpocs! Ha 3a4er
1. duddepenuunan u ero CBOMCTBa.
[TpuitoxxeHue nponu3BOJHOM.
ITpaBuno Jlonurtans - bepHysm.
Bo3spacranue u yObiBaHHe QyHKIUU.
DxctpemyM pyHkiuu. H. 1 1. yciaoBus sakcTpemyma.
AcUMOTOTHI PYHKIIUN
HauGomnbiee u HaumeHblee 3HaueHne yHKITHA.
BhIyKJIOCTh ¥ BOTHYTOCTh (DYHKIIUH.
H. 1 1. yciioBUs BBIITYKJIOCTH U BOTHYTOCTH.

©CoNoaRWDN



10.
11.
12.
13.
14.
15.
16.
TPEXUJIEH.
17.
18.
19.
20.

AcCUMITOTHI (PYHKITHH.

O6m1as cxeMa uccieoBaHus QyHKIUH.

HeompeneneHusiii MHTETpal U €ro CBOKMCTBA.

MeTobl THTErpUPOBAHUS: UHTEIPUPOBAHUE PA3TOKEHUEM.

MeTon noAaCcTaHOBKHU.

MeTobl THTETPUPOBAHUS: METO/I UHTETPUPOBAHUS 110 YACTSIM.
WNuTerpupoBanrne HEKOTOPHIX (YHKIMM, COJAEpKAIUX KBaJpPATHBIM

HuTerpupoBanue palmoOHAIbHBIX (QYHKITHIA.
HNHTerpupoBaHre TPUrOHOMETPUYECKUX (DYHKIIHIA.
HuTerpupoBanue HEKOTOPHIX HPPALMOHATBHBIX (QYHKITHIA.
O He Oepymuxcs HHTErpajax.

Bonpocsl k 3k3aMeny

0.
1.
2.
13.
14,
15.
16.
17.
18.
byHKINU.
19.
20.

PR BOO~NOOR~WNE

Teopemsl 0 CyIIECTBOBAHUU U €UHCTBEHHOCTHU PEILICHUS.
DneMeHThl KauecTBeHHOro aHanmsa Y 1-ro nopska.

Henonnsie 1Y 1-ro nopska.

Y ¢ paznensromummMucs nepeMeHHbIMU.

Onnopoxansie /1Y 1-ro nopsiaka.

Uucnennsie MeTOIbI petieHus qudGepeHnnanbHbIX ypaBHEHUH.
Y 2-ro nopsiaka, JOIMyCKarOIMME TOHUKEHNE MMOPSIKA.
Jluneitnpie /1Y 2-ro nopsiaka ¢ HOCTOSHHBIMU KO3 (PHULIEHTaAMHU.
[Tpunoxenune /1Y B 3KOHOMUYECKON TUHAMUKE.

OO6unactb onpeneneHus GyHKIUHU IBYX EPEMEHHBIX.

YpaBHEHUS TUHUI.

[Ipenenbl OT QyHKIMI HECKOJIBKUX MEPEMEHHBIX.

YacThbie pou3BoAHbIC U AU HEpEHITHATIBI.

OKkcTpeMyM (QYHKLIHN HECKOJIBKUX IEPEMEHHBIX.

[Ipon3BOIHAS IO HAIIPABJIEHUIO.

['paguenT GhyHKIUU.

[TonHOE TpHpalieHue 1 NoJHbIN nuddepeHiua, ero npuMeHeHue.
[IpousBoaHast crnokHOW (GYHKIUU, TPOU3BOJIHAS HESBHO 3aJaHHOM

VYpaBHeHne kacareabHON K KpuBoil F(x,y) =0 .
VYpaBHeHHE KacaTeTbHON MIIOCKOCTH K moBepxHocTH F(X, y,z) =0 .

OIIK-6. Cnioco0eH aHATU3MPOBATH U Pa3padaTbIBATh OPraHU3alMOHHO-
TEXHHYECKHE M JKOHOMHYECKHE Mpolecchl ¢ TPUMEHEHHEeM MeTo0/10B
CHCTEMHOI0 AHAJIM3a U MATEMATHYeCKOr0 MOIeTUPOBAHMS.

Bonpocsl Ha 3auer

1.
2.
3.

OrnpeneneHHpIil UHTErpall U €ro CBOMCTBA.
['eoMeTprUeCKri CMBICIT ONPEAEIEHHOTO UHTETPpAJIA.
CBoOIICTBA ONPEAEIEHHOTO UHTETpAa.



MeTozpl penieHus onpeneaeHHOr0 HHTErpaa.
Boluncienue onpeneneHHoro nHTerpania.
Teopema HeroToHa - JleiOnuIa.
Teopema o cpeTHEM 3HAUCHUMU.
WuTerpanbHble CYMMBI U CBA3b C ONPEACIICHHBIM HHTETPAJIOM.
[Iporpammuas peanusaiusi BBIYUCICHUS ONPENeIEHHBIX HHTErPAJOB.
0. Ilnomans KpUBOJMHEHHON (UIYpbl B JEKApPTOBBIX U MOJISIPHBIX
KOOpJMHATAX.

11. /JInuHa myru KpUBOIA.

12. OObeM Tena BpalieHHs.

13. IlpunokeHus OMNpeNeICHHBIX HHTETPAOB K PEIICHUIO0 MPOCTEUIINX
buznueckux 3aaay.

14. TlpubnmkeHHOE BBIYUCICHUE ONPEACICHHBIX HHTETPAJIOB.

15. BpruncneHue ion@aan moBepXHOCTH BpaLICHUS.

16. MexaHuuyeckoe NpUIIOKEHHUE ONPEEIIEHHOT0 HHTErpasa.

17. WHTterpasibl OT HEOrPAaHUYEHHBIX (DYHKIIHIMA.

18. DKOHOMHYECKHI CMBICII ONPEEIIEHHOT0 HHTErpaia.

19. Hcnonp3oBaHuEe NOHATHSA OMPECICHHOTO MHTErPaja B 3KOHOMUKE.

20. HecoOcTBeHHBIE HHTETPAIIBI.

RO ~NO O A

Bonpocel k 3k3amMeny
[Honuslit quddepenuuman
HuddepenunpoBanue HESIBHBIX PYHKIUN
[Ipon3BoaHas o HaANIPaBIICHHUIO.
I'panuent.
JIBOVIHBIE MHTETPAIBbI
KpuBosnnHenHble HHTETpAIIBI
IToBEpXHOCTHBIE MHTETPAJIBI
PusnyecKkne NPUIIOKEHU TBOUHBIX HHTETPAJIOB
. HecoOcTBeHHBIE TBOMHbBIEC HHTETPAJIbI
10 AOGCOIIIOTHBIN SKCTPEMYM
11.®opmymna Teiinopa
12.®opmymna I'punHa 1 ee mpuMeHeHue.
13.®opmyna Ctokca.
14.YactHble TpOX3BOIHBIE BBICIIUX MOPSAIKOB.
15.9kcTpemMmyMbl (GYHKLIHMH JBYX MEPEMEHHBIX.
16.Y crnoBHBIEC IKCTPEMYMbI; HAaUOOJIbIIIEEe M HANMEHBIIIEEe 3HAUCHUST (QYHKITHH Z
=f (X, y) B 3aMKHYTOI OrpaHUYEHHOI 00JIaCTH.
17.I'pagueHTHBIN CIyCK B MPUJIOKEHUH K 337ja4aM MAIIMHHOTO 00y4YeHUS
18.I'pad Beruucnenuit nuddeperuana GyHKIuu.
19.TIporno3upoBanue (METOJ HAMMEHBIITUX KBAIPATOB)
20.ITpunoxenrne MaTeMaTHIECKOTO aHAIHM3a K 33a/1ayaM MAITMHHOTO 00y4YeHUSI.

©CoNoa~LNE



Ilpakmuueckue 3a0anusn 014 npoeedenusn 3auema

B pamkax mpakTudyeckoro 3aiaHusi AJII OLIEHKH OCBOCHMSI KOMIICTEHIIHI
OIIK-1, OIIK-6, YK-1 oOyuaromemycss NpeiaracTcsi BBIMOIHUTH OJHO W3
CJIEYIOIUX 3aJaHUM:

Havitu nipenensr:

imf 26 =3¢ +x+1 >
xon| 2x% —3x2 —2x+3)

750 _3) "
lim| ———— :
Hoo(?xlO + 2]

5

i (l+ 3x)x
lim .
3. xoo\ 14+ x

Iimsin2x
4, % X
“msin22x_
5. *0 3%’
lim 194X
6. *° 10x°
“msin5x_
7. 0 4x°
IimSin26X.
8. *° 2X
o |Xi£g(3X~Ct92X).
Iim6—)(3.
10, *>° sin® 2x
IimarCtQSX.
11. *°  7X
lim—2X__
12. x>0 arcsin 9x
tg? >
lim ) 2.
13. % 2X
“mcosx—l.
14, *>°  3%°
sSin 3X

m——.
15. *° sin10x

Haiitn mpou3BoHEIE X', OOpaTHBIX (yHKIHMI:



16, Y = X—C0S X

17 ¥ =2x+x
y= x—-1

18." X+5,

Haiitu nmpous3BoHbIE Y', OT HESBHBIX (YYHKITUI:
19 2X+y—-4=0
20. xXIny+ylnx=0

o VX+fy-2=0
My+5—a:0

22. y

23X~y =2

oq € +e’ —e?¥ -1=0
Haiitu npou3BoiHbIie GYHKIIMN, 3a1aHHBIX TAPAMETPHUCCKU:
X =acos’t
o5, {y =asin’t
{x =a(t—sint)
06, Ly =a(l—cost)

x=e'sint
o7 V= e' cost

HccnenoBath GyHKIUU U IOCTPOUTH MX TpaduKu:

2X
28.y = 1+x*
29.y = X" (x=4)"

2X
30.y=2+x",

3ly= (x+2)e .

XZ

32.y=xe ?,

Inx

33y= X .
Havitu unrerpansr:
J‘ dx
34,0 x> —x—-2
X2
————dx
35I0—Xf



J‘ dx
36.7 x* —x?
J~ dx
37.9 x® +x
J' dx
38.° x*+1
xadx

39.IX3—1

J' dx
20.° X(x+1)*

dx
41.J.ix2 ~1)x+2)
J- (x2 +2)dx

(x+1)*(x-1)
xadx

43_Ix2+3x—4

42.

X% — X
e o
44.° x°—6x+10
J- x3+1
45, 3 _B5x% +6X

J- 3dX

J‘ \/;dx
47. 2Jx +3

_[ Jxdx

48.° Ux+1
J- xdx

32x+1

J‘ dx

50. [L+3/x Nx

oL J.2+cosx)(3+cosx)
52.Itg3(5+zjdx

53. J.cosfcosidx
2 3

dx

54. Isin 9xsin xdx

Brerauciaute OIIPCACIICHHBIC MHTCI'PAJIbI:

5
55. J.x\/xz —16dx.
4



2 xdx
56. [ 22X
!v1+3x

2
57._[4)(—+zdx.
1 2x—1

? xdx
58. .
!&—1

59.j2|nX+1dX.
e X

Haiitu 00beM Tei1, 00pa3oBaHHBIX NpH BpalieHue BOKpyr ocu Ox u Oy
TJIOCKUX (PUTYp, OTPAaHUYEHHBIX JTUHUSIMU:

60.Y =X y=4x
61.Y=sinX,y=0mpn0<x<z
62.y:4/X;X:1,X:4’y:O'

Ilpakmuueckue 3a0anus 011 nPoeedeHus IK3AMeEHA
B pamMkax mpakTHueckoro 3aJaHWs I OIEHKA OCBOCHHUS KOMITCTCHITUN
OIIK-1, OIIK-6, YK-1 oOy4aromemycsi mpeajiaracTcsi BbBIIOJHUTh OJIHO U3

CJICIYIOIINUX 3aIaHUM:

[IpounTterpupoBarh nudpepeHiraibHbie ypaBHEHUS BTOPOTO MOPsJIKa:

1. Y'=sinx
y 1
2 VT
y 6
Yy

_y’:0

(o]
=
<

Haiitu o01iune pemennst OqHOPOAHBIX TP PEepeHIInaNbHBIX YPABHEHHM
BTOPOTO MOPSIIKA C TTOCTOSSHHBIMU KO3 DUITECHTaMHU:

Cy'-4y'+3y=0
g Y'+2y'-8y=0
g9 Y'+3y'+2y=0
10.Y"~4y'=0

11.Y' -2y’ +y=0
lz_y”+8y+16y=0



13. V"' -4y’ +13y =0
14.Y" +6y'+25y =0
15.Y"+9y =0
16.Y" —16y=0
Haiitu oO1ue pereHus ypaBHEHUS:

17 Y"—6y -7y =32e"
18 Y"+2y' -8y =12¢"

19. yrl_2y7+ y — eX
00 V' + 7y +12y = 24x* +16x-15
29

ﬂ+ I_6 :_XZ__
.y y —by 18

21
29 V'—4y'+3y=x-1
23 y' -2y =6x" ~10x +12
24.Y"—3y'—10y =sin x+3cos X
HccnenoBaThk JaHHBIE PAJIBI HA CXOAUMOCTb, IPUMEHUB MIPU3HAKU CPABHEHUS:

= 2n
2

25,4730 =5,

0g = n@3" -4)

31 20w In(n+1)
= 1
3 nzlli/Fln(n +1)

isin n

33.=% 9'+n
3 \/5[1— cosij
34. 2 n°J,

C IMOMOIIBIO HHTETPAJIBHOTI'O ITPHU3HAKA UCCIICIO0BATE CXOAUMOCTD PAOO0B!:

- 1
35, le (3n+2)In(3n+2)



n=
Hatitu obnactu CXOJUMOCTH CTCIICHHBIX PAOO0B:

x x2 x* X!

+ + + +....
38.1-2 2.3 3.4 4.5
ix
39.712""
- X"

40,73 N

in!x“.

n=1

XS XG X9 X12

—t =ttt
8 8.5 8.9 813

ilo” X",
n=1

X NG x3

+ + F.o...
44 2+3 2°+3* 2°+3°

= 1
x"tg —.
45.nz=1: ’ n

n

41.

42.

43.

52x* 5°x° 5'x*
SX + + + +
46, 2! 3 4
HccnenoBath PyHKIIMU HA SKCTPEMYM:

47 2=X +y° +xy—4x-5y
48.2=x[1-x-y)
49 2 =x3y2(2—x—y)_

2 » 1.1
2=X"+Xxy+y +—+=
50. Xy,
51 2=2X" —xy* +5x° +y*

X

50 2=e2(x+y?)



BpunciauTh 1BOMHBIE UHTETPAJIBL:
53. J.J. (x + yz)dxdy, rae D orpanuueHa npsMpIMH Yy =X, Y =2X H
D
y=-xt+4.
54. J. J' X dxdy, raoe D orpanuuena nmpsMeiMu Y =€,y =e” u npamoii
D

X =2.

55. .[ .[ e”dxdy, rae D orpannuena runep6osioii xy = 1, ocbro abcuucce u
D

IPSAMBIMH X = 2, X = 3.

HmeroTes cnenyromue JaHHbIe O IEPEMEHHBIX X U ). [Ipeanonaras, 4ro Mexny
X U y CYIIECTBYeT JMHEHHAas 3aBUCHMOCTb, HaWTH HSMIHUPUYECKYIO (POpMYITy
y =ax-+b METOJIOM HAaMMEHBIIINX KBA/IPATOB:

56.x - 1eHa Ha ToBap (yCl.€/l.); Y — YPOBEHb poJax (ThIC.C1I.):

X.

3,0

4,0

5,0

6,0

7,0

Yi

200

160

120

90

80

57.X - ypOBeHb NOTPEOIECHUS SIEKTPOIHEPTUHU HA NPeanpusiTuu (MiH KBT. 4);

y — ce0eCTOUMOCTh €AMHUIIBI TPOTYKIINH:

X.

1,2

1,3

1,4

1,5

1,6

Yi

20,0

18,8

18,2

18,1

18,0

58.  x - momHOCTh aABUTATENS (JI.C.); Y — CPETHUM CPOK €ro IKCIITyaTtanuu (Mec.):

30

40

50

60

70

Yi

18

20

21

24

25




[To sxcneprMeHTaNIbHBIM JAHHBIM MOCTPOUTH METOJIOM HAMMEHBIIINX
KBaJIpaToOB
JMHENHYIO SMIUPUYECKYIO 3aBUCUMOCTD Yy =ax+b. CpaBHUTH MOJIYYCHHYIO
3aBUCHUMOCTbH C AJIbTEPHATUBHOW U ONPEACIIUTh, KaKasi U3 HUX JIy4llle
COOTBETCTBYET AKCIEPUMEHTAIbHBIM JIAHHBIM:

59.
X; 2 2,5 3 3,5 4
Yi 4,2 5,9 6,9 8 9,5
AJIbTepHATUBHAS 3aBUCHUMOCTH Y = 2X+0,1x°.
60.
X; 1 2 3 4 5
Yi 1,0 1,4 1,7 2,0 2,2

AJbTepHATHBHAS 3aBUCUMOCTH Y = /X .

7.4 Meroanueckue MaTepuasbl, ONpeAesilOIIMe  NPOUEXYPbI
OlleHMBAHMUS 3HAHMI, YMEHHWii, HABBIKOB XAPAKTEPHU3YIOIIMX 3TANbI
(opMupoBaHUsA KOMIIETEH NI

Kpurtepun oumeHkH 10KJIaJa: HOBHM3HA TEKCTa, OOOCHOBAHHOCTH BBHIOOpA
UCTOYHHUKOB JIMTEPATYphl, CTENEHb PACKPBITUS CYIIHOCTH BOIIPOCA, COONIOCHUS
TpeboBaHM K 0POPMIICHHIO.

OrneHka «OTJIIMYHO» — BBINIOJHEHBI BCE TPeOOBaHMs K HANMHMCAHUIO JOKIJIAJa:
o0o3HaueHa mpobiieMa U 000CHOBaHA €€ aKTyaJIbHOCTh; C/I€JIaH aHaJIU3 PA3IUYHBIX
TOUYEK 3PEHUS Ha pacCMAaTPUBAEMYIO MPOOJIEMY U JJOTUYHO U3JI0KEHa COOCTBEHHAs
NO3UIMS; CPOPMYIUPOBAHBI BBIBOJBI, TEMa PACKpbITA IMOJHOCTBIO, BBIAEPIKAH
00BEM; cO0II0/IEHBI TPeOOBaHHUS K BHEITHEMY 0(OPMIICHHUIO.

OneHka «X0poIl0» — OCHOBHBIE TPEOOBaHUS K JIOKJIAAY BBIITOJIHEHBI, HO MPU
ATOM JIOMYHICHBI HEAOYETH. B WacTHOCTH, MMEIOTCS HETOYHOCTH B M3JIOKCHHU
MaTepuaia, OTCYTCTBYET JIOTHMUYECKas IOCIEI0BATEIbHOCTh B CYXKICHUSX;, HE
BbIIEpKaH 00BEM IOKIIaa; UMEIOTCS YITYIICHHs B 0(DOPMIICHUH.

OreHka «yIOBICTBOPUTEIHEHO» — UMEIOTCS CYIIECTBEHHBIE OTCTYIICHHUS OT
TpeOoBaHUIl K pedepupoBaHHi0. B 4acTHOCTH: TeMa OCBEIeHa JHUIIb YaCTUYHO;
JIOTYIIEHbI (paKTUYECKHE OMIMOKU B COIEPKaHUU AOKIIAa; OTCYTCTBYIOT BBIBO/IBI.

OneHka «HEYAOBIETBOPUTEIBHO» — TeMa JOKJIaZa He pacKphITa,
OOHapy)XMBaeTCsl CYLIECTBEHHOE HEMOHUMaHHEe NpoOJeMbl WIM JOKJIaa He
IpEeJCTaBJICH BOBCE.



Kpurepuu ounenku keic-3aganus.

Pe3ynbprar BBINOIHEHUS KEHC-3aJaHUSl OLEHUBACTCS C YYETOM CIIEIYHOLIUX
KPUTEPUEB:

— MOJHOTA NPOPabOTKU CUTYAlLUH;

— TIOJIHOTA BBIITOJIHEHUS 3aJaHUs;

— HOBU3HA U HEOPJAMHAPHOCTH IIPEJCTaBICHHOIO MaTepHalla U PEICHUI;

— IEPCIIEKTUBHOCTh U YHUBEPCAIBHOCTD PEILICHU;

— YMEHHUE apryMEHTUPOBAHO 0OOCHOBATh BHIOPAHHBIN BapUAHT PEIICHHUS.

BrinonHeHne kerc-3a1anus He PEyCMaTPUBAET BbICTABIICHUS OLICHKHU.

Kputepumn oniennBaHus pelieHust 3agaqy

OrneHka «OTJMYHO» CTaBHUTCS, €CIM OTBET HA BOMPOCHI 3aJa4d JaH
MpaBUIBHO, OOBSICHEHHE XoJa €€ pelIeHHs MOAPOOHOE, IOCIeI0BATEIHHOE,
IPaMOTHOE, C TEOPETHYECKHMMHU 00O0CHOBaHUSIMHU. OTBETHl Ha JIOMOJHUTEIbHBIC
BOIIPOCHI BEPHBIC, UETKHE.

OlleHKa «XOpoIl0» CTaBUTCS, €CIM OTBET HA BOINPOCHI 3aJayd JaH
MpPaBWIbHO, OOBSCHEHHE XoJaa €& pelieHus MNoJaApoOHOe, HO HEAOCTAaTOYHO
JIOTUYHOE, C €IMHUYHBIMU OITMOKAMHU B JIETaJISAX, HEKOTOPHIMHU 3aTPYAHEHUSIMU B
TEOPETUUECKOM OOOCHOBAHUM, OTBETHI HA JOMOJHHUTEIBHBIC BOMPOCH BEPHBIC, HO
HEJIOCTATOYHO YETKHE.

OreHKa «y/10BJIETBOPUTEIBHO0Y CTAaBUTCS, €CJIM OTBETHI Ha BOITPOCHI 3a1a4H
JTaHbl TPAaBUIBHO; OOBSICHEHHWE XOJa €€ PEIICHUS HEIOCTaTOYHO TIOJHOE,
HETOCJIeIOBATEIBHOE, C OMMMOKAMH, CITA0BIM TEOPETUIECKUM 000CHOBAHUEM, B TOM
YuCje JICKIWOHHBIM MaTE€pHajoM; OTBEThl Ha JOIMOJHHUTEIBHBIE BOIPOCHI
HEJIOCTATOYHO YETKHUE, C OIMMOKAMHU B ICTAJISX.

OrneHKa «HEYAOBJIETBOPUTEIbHO» CTAaBUTCS, €CIM OTBETHI Ha BOMPOCHI
3a1aud JaHbl HenpaBmwibHO. OOBSCHEHHE Xo0aa €€ PEeIICHHS JaHO YacCTHYHOEC,
HEToCe0BaTeIbHOE, C TPYOBIMHU OIMMOKaMHU, 0€3 TEOPEeTUYECKOro 000CHOBAHUSI.
OTBeTHI Ha IONIOJTHUTEIBHBIC BOIIPOCHI HE JaHHI.

Kpurepuu oueHku 3auera

OLIEHKM «3a4YTEHO» U «He 3a4YTEeHO» BBICTABJISIOTCA IO JIUCIUILIMHAM,
dbopMoii 3aKIIIOUUTETLHOTO KOHTPOJISI KOTOPBIX sIBJsieTcs 3a4eT. [Ipu 3ToM orieHka
«3a4TEHO» JIOJDKHA COOTBETCTBOBAThH MapaMeTpaM JI0OOW U3 TOJIOKHUTEIbHBIX
OLICHOK («OTJIMYHOY», «XOPOLIO», «YIAOBIECTBOPUTEIBHO»), a «HE 3aUTCHO» —
rapamMeTpaM OLIEHKH «HEYIOBJIETBOPUTEIBLHO.

Kpurepuu oueHku Ha IK3aMeHe

OueHka «OTJIMYHO» BBICTABISIETCS OOydarouiemMycsi, KOTOpBIM oO0iamaer
BCECTOPOHHUMHM, CHUCTEMATU3UPOBAHHBIMU W TJIYOOKMMH 3HAaHMSIMU MaTepualia
y4eOHOM MporpaMMbl, YMEET CBOOOJHO BBIMIOJHSThH 3aJlaHUsl, TTPEAYCMOTPEHHbIC
y4eOHOH MporpamMMoii, YCBOMJI OCHOBHYIO M O3HAKOMWJICS C JOMOJHUTENbHOU
JUTEPATYPON, PEKOMEHJIOBAHHOW yueOHOUW mporpammoi. Kak mpaBuio, oreHka
«OTJIMYHO» BBICTABIIACTCS OOYYaIOMIEMYCsl YCBOMBIIIEMY B3aWMOCBSI3b OCHOBHBIX
MOJIOKEHUN W TIOHSATUW JUCHUIUIMHBI B WX 3HAUYCHUH MJis TMpuoOperaeMoit



CHELMATbHOCTHA, MPOSBUBIIEMY TBOPUYECKHE CIIOCOOHOCTM B TOHHMaHUH,
U3JIO)KEHUM M HCMOJB30BAHMM  Y4YEOHOIO Marepuana,  IMPaBHIbHO
00OCHOBBIBAIONIEMY TPUHATHIE PEIICHUS, BIAJCIONIEMY Pa3HOCTOPOHHUMH
HABBIKAMH U PUEMaMU BBITIOJIHEHUSI PAKTHYECKUX PadoT.

OneHka «XOpomio» BBICTABISETCA OOyYaroleMycsi, OOHApYKUBIIEMY
MOJIHOE 3HAaHWE MaTepualia y4yeOHOM MpOorpamMMbl, YCHEIIHO BBIMOJHSIOMIEMY
NPENyCMOTPEHHbIE Y4YeOHOM MporpamMMoil 3aJaHus, YCBOUBIIEMY MaTepual
OCHOBHOH JIUTEpaTyphl, pEKOMEHI0BAaHHON y4ueOHOI mporpammoii. Kak mpaswuiio,
OLICHKA «XOPOLIO» BBICTABIISIETCS oOyyaroniemycs, ITOKA3aBIIEMY
CUCTEMATU3UPOBAHHBIN XapakTep 3HAaHWWA 10 JHUCHUIUIMHE, CIOCOOHOMY K
CaMOCTOATEJIbHOMY TIIONOJIHEHUIO 3HAHMM B XOA€ JajlbHEWIIEHd ydeOHOU H
npo(hecCHOHANBHON AESTeNbHOCTH, MPABUIBHO MPHUMEHSIONIEMY TEOPETUYECKUE
IIOJIOKEHMSI TIPU PEIIEHWHM IPAKTHYECKMX BOIPOCOB M 3a4a4, BIAJCIOLIEMY
HE0OXOMMBIMU HaBbIKAMU U MPUEMAMHU BBITIOJTHEHUS IPAKTUYECKUX PaOOT.

OneHka «ya0BJIeTBOPUTEIbHO» BBICTABISIETCS 00ydarolEMycsl, KOTOPbIN
noKa3ajg 3HAaHUE OCHOBHOIO MaTepuasa ydeOHOM mporpaMMmsl B 00beMeE,
JIOCTaTOYHOM M HEOOXOIMMBIM JUIsl AaJIbHEHNIIIENH yueObl ¥ IPeICTOosIIEeN paboThI IO
CHELMAILHOCTH, CIIPABUJICS C BBIMIOJHEHUEM 3aJJaHU, TPETyCMOTPEHHBIX yU4eOHON
POrpamMMoOi, 3HAKOM C OCHOBHOW JIUTEPATypOil, PEKOMEHJIOBaHHON y4eOHOM
nporpammoii. Kak mnpaBuio, OLIEHKa «yAOBJIETBOPUTEIBHO» BBICTABIISIETCS
oOy4aroniemycsi, JOIMYCTUBIIEMY IOTPEIIHOCTA B OTBETaX Ha 3K3aMEHE WIIU
BBINIOJIHEHUH HK3aMEHAIIMOHHBIX 33JaHHil, HO 00JIaJalleMy HEOO0XOIUMBIMU
3HAHUSMM TIOJ  PYKOBOJCTBOM  IMpENOAABaTENd Ul YCTPAHEHUS  OJTHUX
NOTPENIHOCTEN, HAPYIIAIOIIEMY IOCIEA0BATEIbHOCTh B HU3JI0KEHHH Y4YeOHOIro
MaTeprajla U HUCHBITHIBAIOIIEMY 3aTPyJAHEHUS NPHU BBIIOJIHEHUM IMPAKTUYECKHUX
pabor.

OneHka «HeyAOBJIETBOPUTEIbHO» BBICTABIAECTCA OOydaroleMycs, He
3HAIOIIEMy OCHOBHOM YacTH MaTepuasia y4yeOHOM MNporpamMMmbl, JOMYCKAaroIIeMy
OPUHLMINUATIBHBIE OIIMOKM B  BBIIOJHEHUM TPEAYCMOTPEHHBIX Y4eOHOMH
IpOrpaMMoil 3a1aHuil, HEYBEPEHHO C OOJIBIIMMHU 3aTPYIHEHUSMHU BBINOJIHIIOLIIEMY
npakTuueckue pabotel. Kak mpaBuio, OLIGHKa «HEYJOBJIETBOPUTEIBHO»
BBICTABJIIETCS O0OyUaroleMycs, KOTOPbI HE MOXKET MPOJOJIKUTh O0yYeHHUEe WU
OPUCTYIUTDH K JEATENIBHOCTH 10 CIIENUAIBHOCTH M0 OKOHYaHWU YHUBEpcUTeTa 0e3
JOTIOJIHUTENBHBIX 3aHATHN 110 COOTBETCTBYIOLIEN JUCHUIUINHE.

KOHTposIb OCBOEGHMSI JUCUMIUIMHBI NPOBOAUTCS B COOTBETCTBUU C
[In Ky6I’AY 2.5.1 Tekyumuii KOHTPOJIb YCIIEBAEMOCTH M TPOMEKYTOUYHAs
aTTecTauus oOyJaromuxcs.

8 IlepeyeHb OCHOBHOM ¥ IONOJHUTEILHON YUueOHOI JIuTEepaTypbl

OcHoBHas nuTeparypa:
1. Makcumenko, B. H. IlpakTukym 1o MareMatuueckoMy aHaiauzy. Yactb
1 : yuebHoe nmocobue / B. H. Makcumenko, A. B. T'oobimn. — HoBocubupck :



HoBocuOupckuii rocyaapcTBeHHBIN TeXHUYECKUN yHUBepcuTeT, 2014, — 116 €. —
ISBN 978-5-7782-2474-2. — TeKcCT : 2JICKTPOHHBIN // DAEKTPOHHO-OMOIMOTEUHAS
cuctema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/45425.html

2. T'eBopksH D.A. Maremaruka. MaTemaTuieckuil aHaau3 [ DJIEKTPOHHBIH
pecypc]: ydebHoe mnocobue/ ['eBopksiH 3.A., ManaxoB A.H.— DnexTpoH.
TEeKCTOBbIE JlaHHble.— M.: EBpazuiickuii oTKpbITbIH HHCTUTYT, 2010.— 344 c.—
Pexxum moctyna: http://www.iprbookshop.ru/10715

JlononHuTENbHAS IATEPATYPA:

1. Tyssko IO.A. MaremaTuyeckuil aHanu3 [DIEKTPOHHBIN pecypc]:
yuebHoe nocobue/ ['yupko HO.A.— DekTpoH. TeKCTOBbIE JaHHbIe.— Bonrorpan:
Bonrorpaackuit unctutryt 6usHeca, By3oBckoe oOpazosanme, 2008.— 151 c.—
Pexxum noctyna: http://www.iprbookshop.ru/11335

2. Beperennukos, B. H. Briciias Mmarematuka. Marematuueckuii aHaims
bynkuui oguoit mepemenHoit / B. H. BeperennuxkoB. — Cankt-IletepOypr :
Poccuiicknii rocy1apcTBEHHBII THIPOMETEOPOIOTHUECKUA yHUBEpCUTeT, 2013, —
254 Cc. — TekcT : »neKTpOHHBIN // DnekTpoHHO-OMOMMoTeuHas cucrtema [PR
BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/17901.html

3. Tanmes, B. C. Marematuueckuii ananus. Yacte 1 : yuebHOE mmocodue /

B. C. T'ammeB. — Camapa : CamMapcKuil T'OCYIAapCTBEHHBIM AapXUTEKTYpPHO-
ctpoutensHelii yauepcutet, O9bC ACB, 2013. — 172 ¢. — ISBN 978-5-9585-
0487-9. — Tekct : 27eKTpOHHBINA // DneKTpoHHO-OMOMMoTeyHast cucrema IPR

BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/20476.html

O Ilepeyennb pecypcoB MH(POPMANMOHHO-TEJTEKOMMYHUKAIIHOH-
Hoil ceTH «AHTEpHET»

[Iepeuens ObC
Ne HaumenoBanue Tematuka Cceblika
1. | IPRbook YHuBepcabHas
2. | O6pa3oBarenbHBIN TOPTAI YHuBepcanbHas
Ky6ol'AY



http://www.iprbookshop.ru/45425.html
http://www.iprbookshop.ru/10715
http://www.iprbookshop.ru/11335
https://www.iprbookshop.ru/17901.html
https://www.iprbookshop.ru/20476.html
http://www.iprbookshop.ru/
https://edu.kubsau.ru/

10 MeToanueckne yKa3aHus JJisi 00yYAIOIIUXCH MO0 OCBOCHUIO
TUCHUILIAHBI

1. Opnasuckas H.II. Marematnueckuil aHanus : cOOpHUK 3aaa4. Yacte 1. —
KpacHonap: KyoI'AY, 2015. — 44 C. Pexum JOCTyIa:
https://edu.kubsau.ru/file.php/118/1Sbornik_zadach_ Orljanskaja_404816_v1_.PD
F

2. Opnsuckas H.I1. MatemaTuueckuit aHanus : cOOpHUK 3a7a4. Yactb 2. —
Kpacnonap: Ky6I'AY, 2017. — 69 C. Pexum JNOCTyIIa:
https://edu.kubsau.ru/file.php/118/2Sbornik_zadachCH_2_404817 vl _.PDF

3. Marematuueckuii aHanu3 : AuddepeHuaIbHOe W HHTETrpaibHOe
ucurciaeHue (QpyHKIMH OJHOM mnepeMmeHHoM : yueOnumk / J[. A. IlaBmos, H. II.
Opnsanckas. — Kpacnomap : Kyol'AY, 2019. — 180 c. Pexum pocryna:
https://edu.kubsau.ru/file.php/118/Uchebnoe_posobie 518570 v1_.PDF

4. MaremaTtuueckuil aHaIU3 U JIONOJHUTEIbHBIC pa3eibl MAaTEMaTUKH :
METO/I. PEKOMEH/IAIIMHU 110 OPTraHU3alui KOHTAaKTHON U

camocToaTenbHol padotel / coct. [. A. IlaBnoB. — Kpacnogap : Kyol'AY,
2020. — 81 c. https://edu.kubsau.ru/file.php/118/MRpoSR_Matan_.pdf

11 Ilepevyenb MH(POPMALMOHHBIX TEXHOJOTH, MCIOJIb3yeMBbIX
NPU OCYLECTBJIEHMH 00Pa30BaTeJILHOIO MpoILecca Mo AUCHUILUINHE,
BKJIIOYAS nepeyeHb NPOrpamMMHOI0 o0ecneveHust "
UH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

NH(popmalilnoOHHbIE TEXHOJOTUH, HCIOJIb3yeMble IMPU  OCYIIECTBICHUU
o0Opa3oBaTeNpHOrO  Ipolecca MO  JUCHUIUIMHE TO3BOJSIOT:  00ECIEeYUTh
B3aMMOJICUCTBUE MEXKIY YYaCTHHUKAMU 00pa30BaTEIbHOTO MPOLECCa, B TOM YUCIIE
CUHXpPOHHO€ U (WJIM) aCHHXPOHHOE B3aUMOJECHCTBUE IOCPEICTBOM CETH
"Unrepuer"; ¢duxkcupoBath X0 00pa30BaTENbLHOTO TMPOIECCa, PE3YJIbTATOB
IIPOMEKYTOUYHOM aTrTecTallMi 10 JWCUMIUIMHE W PE3yJbTaTOB OCBOCHUS
0o0pa30BaTeNbHON MpPOrpaMMbl; OPraHU30BaTh MPOLECC OOpa3oBaHUS MyTEM
BU3yallM3allMM  M3ydyaeMod  MH(OpManuu  TOCPEACTBOM  HMCIOJIb30BaHUSA
npe3eHTauui, y4yeOHbIX (UIBMOB; KOHTPOJMPOBATh pE3yJbTaThl OO0y4YeHHUs Ha
OCHOBE KOMITBIOTEPHOT'O TECTUPOBAHUS.

IIporpammHoe o0ecnieueHue:

Ne | HammeHnoBaHme Kparkoe onucanme
1 | Microsoft Windows OmneparmoHHas cucTemMa
2 | Microsoft Office [TakeT OpUCHBIX MPHITIOKCHUN
3 | Cucrema TectupoBanus | TectupoBanue
INDIGO
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IlepeyeHb coBpeMeHHBIX NPOGecCHOHAIBHBIX 023 JAHHBIX,
NHGOPMALMOHHBIX CIIPABOYHBIX U MOUCKOBBIX CHCTEM

Ne HaumeHoBaHue Temaruka JJIEKTPOHHBIN ajpec
1. | Hayunas AIICKTPOHHASI YHuBepcanbHast https://elibrary.ru

O6ubanoreka

«eLIBRARY.RU»

Joctyn k cetu UaTteprer 1 JUOC ynuBepcurera

12 MarepuajbHO-TEXHUYECKOe o0ecneyeHue /s OO0y4YeHHsl IO

AUCIHHUILIHHE

HHaHI/IpyeMBIC IIOMCIICHUA TJISI ITPOBCACHUS BCCX BHUIOB y‘I€6HOﬁ ACATCIIBHOCTHU

HaunmeHnoBaHue yueOHBIX
MIPEAMETOB, KypCOB,
JUCLHUIUIAH (MOXyJei),
MPaKTHKH, HHBIX BUJIOB
y4eOHOU e TeNbHOCTH,

HaumeHnoBanue nomenieHuil ais npoBeaeHUs

BCEX BHJIOB YUEOHOM JEsATEIbHOCTH,
NpeyCMOTPEHHOW Y4EOHBIM INIAHOM, B TOM
YUCIIe IOMEIIEHUS U1 CAMOCTOSTEIbHON
PaboTEL, ¢ yKa3aHHEM HEePedHs] OCHOBHOTO
o0opynoBaHus, yaeOHO-HATTISAHBIX TIOCOOMIA

Anpec (MECTOTONIOKEHNE) TTOMEIEHUI
JUI IPOBEJICHUS BCEX BUAOB yueOHOMH
JIeSATENBHOCTH, IPENYCMOTPEHHOM
y4eOHBIM IIJTAHOM (B Cllydae peaau3aliu
00pa30BaTeIbHON POTPaMMBI B CETEBOM
(hopmMe TOTIOTHNUTETHHO YKa3bIBACTCS

NPEeyCMOTPEHHBIX
Y4EeOHBIM IIAHOM U HUCTIOIB3YEMOT0 IPOrPaMMHOTO HanMEHOBAaHHUE OPraHHU3alMH, C KOTOPOi
00pa3oBaTebHON obecreueHUs 3aKITIOYEH JIOTOBOP)

HPOTrPaMMEI
1 2 3

MaremaTnueckuii aHaan3
M JIOIIOJHHATEIbHEIE
pazzienbl MaTeMaTUKH

TTomemenne Ne222 I'VK, mocaiouHBIX MeCT
— 25; mmomans — 57,2 kB.M.; yueOHas
AyAUTOPUS JUIS IPOBEICHHS Y4EOHBIX
3aHATUN.

TEXHUYECKUE CPEe/ICTBA 00yUeHUs
(KOMIIBIOTEP HEPCOHANBHBIA — 27 IIT.);
noctyn K cetu «HTepHeT;
JIOCTYI B 3JIEKTPOHHYIO WH(OpMaIMOHHO-
00pa3oBaTeNbHYIO CPely YHUBEPCHUTETA;
CIeHaNU3UpOBaHHast MeOenb (yueOHas
JOCKa, yaeOHast MeOeb);
nporpammuoe obecriedenue: Windows,
Office, Indigo.

TTomemenue Ne223 I'VK, nocaiouHbIX MeCT
— 25; mnomaap — 52,2 KB.M.; yueOHas
ayAUTOPUS JUIS IPOBEICHHS Y4EOHBIX
3aHATUN.

TEXHUYECKUE CPEACTBA O0yUEHUsI
(KOMIIBIOTEP TEPCOHANBHBIA — 24 mT.);
JIOCTYT K ceTH «MHTepHeT»;
JIOCTYTI B 3JIEKTPOHHYO HHPOpMannoHHO-
00pa3oBaTENbHYIO CPEly YHUBEPCHUTETA;
crenuaIn3upoBaHHast MeOernb (yaeOHas
JI0CKa, yueOHast MeOeb);
nporpammuoe obecreuenne: Windows,
Office, Indigo.

[Tomemenne Nel12 3P, mocaIo4HBIX MECT —
96; momans — 49,7 kB.M.; yaeOHast
AyJIUTOPHS IS TPOBEACHUS YICOHBIX

350044, KpacHomapckuii kpai, T.
Kpacuonap, yn. nm. Kanunnna, 13

3aHATHH.



https://elibrary.ru/

crielMaIn3upoBaHHast MeOenb (yueOHas
JIOCKa, yaeOHast MeOern);
TEXHUYECKHE CpelIcTBa 00yUeHHUs, HAaOOPHI
JEMOHCTPalMOHHOTO 000pyJOBaHUS U
y4eOHO-HATTIIHBIX TOco0uit (HOYTOYK,
MIPOEKTOP, FKPaH);
nporpammHuoe obecrieuenne: Windows,
Office.

TTomenienne Ne403 DK, mocamodHBIX MECT —
50; momaas — 83,5 kB.M.; yucOHas
AyAUTOPUS JUIS IPOBEACHHS Y4EOHBIX
3aHATUH.

CIUTUT-CUCTEMA — 2 IIIT.;
Crenranu3upoBaHHast Mebenb (yueOHas
JOCKa, yaeOHas MmeOeb);
TEXHUYECKHE CPeACTBA 00YUIeHNUs, HAOOPEI
JEMOHCTPAIMOHHOTO 000pYAOBaHUS U
y4eOHO-HATTIIHBIX TOco0uit (HOYTOYK,
MIPOEKTOP, FKPaH);
nporpammuoe obecneuenne: Windows,
Office.

[Tomemenue Nel10 3P, mocamo4HbIX MECT —
96; mnomans — 79,9 kB.M.; yaeOHas
ayAUTOPHUS JUIA IPOBEACHUS yIEOHBIX
3aHATHH.
CIeIHANIN3UpOBaHHast MeOenb (yueOHas
JOCcKa, yaeOHast MmeOep);
TEXHHYECKHE CpeicTBa 00ydeHus, HaOOpbI
JIEMOHCTPAIMOHHOTO 000pYA0BaHuUS U
yueOHO-HaTJSIIHBIX TT0co0uit (HOYTOYK,
MIPOEKTOP, FKPaH);
nporpammuoe obecneyenne: Windows,
Office.

ITomemenne Ne223 3P, mocagjoYHBIX MECT —
96; momaas — 84,9 kB.M.; yaeOHas
ayAUTOPHS JUIA IPOBEACHUS yIEOHBIX
3aHATHUH.
CIeNHaNN3UpOBaHHast MeOenb (yueOHas
JI0CKa, yueOHas MmeOerib);
TEXHUYECKUE CPe/ICTBA 00ydeHus], HaOOPEHI
JIEMOHCTPAIIMOHHOTO 000pyI0BaHUS U
yueOHO-HaTJSIIHBIX TT0CO0uit (HOYTOYK,
HPOEKTOP, IKPaH);
nporpammuoe obecreuenue: Windows,
Office.

Ilomemenne Ne4 DK, mromans — 31,1 kB.M.;
MTOMEIICHUE TSI XpaHCHUS 1
MPOPUIAKTHIECKOTO 00CITyKUBAHUS
yueOHOro 000pyoBaHusL.
KOHJHUIIMOHEP — 2 IIT.;
nabopaTopHoe 000pyIOBaHUE
(mkad nadopaTopHblid — 1 mT.;
Habop madoparopubii — 1 mT.;);
TEXHUYECKHE CPEeICTBA 00YICHUS
(mpunTep — 1 mmT,;
npoekTop — 1 mr.;
Mukpodon — 1 mr.,;
non — 4 mr.;
cepBep — 1 wrT.;




HOcuTeNb nHpopMaru — 1 mmr.;
KOMITBIOTEP MEePCOHANBHBIN — 15 mmiT.).

MaremaTnueckuii aHaInu3
M JIONIOJHUTENbHEIE
pa3nensl MaTeMaTHKH

TTomemnienne Ne206 DK, mocamodHbIX MECT —
20; mmomanas — 41 KB.M.; HOMEIIEHHE IS
CaMOCTOSTENTFHON paObOTHI 00YJaOITIXCS.

TEeXHUYECKHE CPeICTBA 00yUCHHUS
(KOMITBIOTEp TIEPCOHANBHBIA — 9 ImIT.);
noctyn k cetn «MHTepHeT»;

JIOCTYI B 3JIEKTPOHHYO HH(pOpMaIMOHHO-
00pa3oBaTENIbHYIO CPEly YHUBEPCHUTETA;
crenuaIn3upoBaHHast MeOernb (yueOHas

MeOeh).

[TporpammHuoe obecnieuenue: Windows,
Office, criennanu3upoBaHHOE JIUIICH3NOHHOE
U CBOOOJHO PACIIPOCTPAHAEMOE IPOrPaMMHOE
obecrieueHne, MPeryCMOTPEHHOE B paboUeit
nporpamme

350044, KpacHomapckuii Kpai, T.
Kpacnonap, yi. um. Kanununa, 13

MaremaTnueckuii aHaInu3
M JIOTNIOJIHUTEIbHEIE
pa3mensl MaTeMaTHKA

ITomemenne Ne211a HOT, mocamo4HbIX MECT
— 30; mmomans — 47,1 KB.M; IOMEIIEHNE
JUISL CaMOCTOSITEbHON pabOThI 00yJaOIINXCsl.
TEXHHUYECKHE CPEICTBA O0yUCHNUS
(npunTEep — 2 1mT.;
9KpaH — 1 mT.;
npoekTop — | mr.;
ceTeBoe obopyaoBanue — 1 mrT.;
ubm — 1 r.;

KOMIBIOTEp MEPCOHATBHBIN — 6 IIT.);
JOCTYT K ceTH «MHTepHeT»;

JIOCTYI B 3JIEKTPOHHYIO HH(POpMannoHHO-
00pa3oBaTEIbHYIO Cpely YHUBCPCHUTETA;
CIeIHANIN3NpOBaHHAsE MeOenb (yueOHas
MeOeIb).

[MporpammHuoe obecnieuenue: Windows,
Office, crieruaan3upOBaHHOE JTUIICH3UOHHOE
1 cBOOOJIHO pacnpocTpaHseMoe MPOrpaMMHOE
obecrieueHne, IpeycMOTPEHHOE B paboueii
nporpamme

350044, KpacHomapckuii Kpai, T.
Kpacnonap, yn. nm. Kannauna, 13




