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PabGouass mporpamMma auCHUIUIMHBI «MaTeMaTUYeCcKuid aHauu3 W
JOTIOJIHUTENbHBIE pa3esibl MaTeMaTUKU» paszpadotrana Ha ocHoBe PI'OC BO
09.03.03 Ilpuxnaanas nHGoOpMaTUKa YTBEPKICHHOTO MPUKa30M MUHUCTEPCTBA
oOpazoBanus U Hayku P® ot 19 centsiopsa 2017 r. Ne 922.

ABTOD:
KaH[. pu3.-MaT. HayK, > I1.A. ITaBnoOB
JOLEHT

Pabouas mporpamMma o0CykKaeHa M pEeKOMEHJOBAHA K yTBEPKACHHUIO PEIIICHHUEM
Kadeapbl CUCTEMHOTo aHaiu3a u o0padotku mH@opmanuu ot 16.03.2020 r.,
npoToko Ne 8.

/

.'/<

3aBemyromuii kadeapoit /{ 4.7 T.I1. bapanoBckas

II-p 9KOH. HayK, mpodeccop s

Pabouas mporpamma o100peHa Ha 3aceJaHN 1 METOIMIECKOM KOMUCCHH (paKybTeTa
NpUKIaTHON HHPOPMATUKH, TPOTOKOJI OT 27.03.2020 Ne 7,

[Ipencenarens Vi

METOINYECKON KOMUCCUH ey T.A. Kpamapenko
KaHJI. e/, HayK, JOLEHT A

PyxoBoaurens

OCHOBHOM MpodeccuoHaTbHON )

00pa3zoBaTeIbHOM TPOTPaMMBbI r]fl;//, O e JI.A. 3amoraiinoBa

KaHJ. DKOH. HAayK, IOLIEHT




1 Ileap 1 32724l OCBOEHHU S AU CIMIIJINHBI

IHeab0 0OCBOCHHSA JUCHUILUIMHBI «MaTeMaTH4YeCKHUM  aHalu3 |
JOTIOJTHUTEIIbHBIC pa3/ieibl MAaTEMATHKI» SBIIIETCS (POPMUPOBAHUE y CTYACHTOB
TBEPIIBIX TEOPETUUYECKUX 3HAHUW 10 MaTEeMaTHYECKOMY aHAIU3y U
JOTMOJIHUTEIbHBIM pa3/ieliaM MaTeMaTUKH, a TaKKe MPaKTUUYECKUX HABBIKOB TPH
pEIICHUM MHOTHX MaTeMaTHYCCKUX MW MNPHUKIAAHBIX 3amad. M3ydenue
MaTEeMaTUYECKOTO aHaI13a, COCTABJISIOIIETO OCHOBY COBPEMEHHOM MaTeMAaTUKH,
MO3BOJIUT OyAyiiemMy OakaiaBpy copmMupoBarh HEOOXOAMMBIE KOMITOHEHTBI
MaTEMaTUYECKOTO MBIIIICHUS: YPOBEHB, KPYT030p, KYJIbTYPY U METO/IbI, KOTOpBIC
MOHAJO00ATCA €My Ul ycCHelmHoW padoTel B Oyaymiedl mpodeccuoHaIbHOM
JESTEIIbHOCTH. 3HAHUS MaTeMaTHUYECKOrO aHajau3a HEOOXOIUMBI Il M3ydCHUsI
APYTUX MATEMATHYECKUX TUCIUTLTAH ¥ COBPEMEHHBIX METOJIOB aHAJTN3a JJAHHBIX 1
MaIIMHHOTO O0yYEHUS.

3agavyu TUCHUILTUHBI

— cdopMHupoBaTh  HEOOXOAWMBICE  KOMIIOHEHTHI ~ MaTeMaTH4YeCKOro
MBIILJICHHUS;

—  Pa3BUTh AHATUTUIECKHUE CTTIOCOOHOCTH |

— cdopMHpoOBaTh MATEeMATHYECKYIO0 KyJIbTypy Oyayiiero OaxanaBpa
MPUKJIATHON UH(OPMATHUKH;

— Pa3BUTh MATEMAaTUUYECKYIO JIOTHKY;

— chopMHpOBaTh MPAKTUIECKUE HABBIKA MPUMEHEHUS] UHCTPYMEHTAPHS
MaTEMaTUYECKOTO aHAJIH3a ITPH PelIeHNH MPO(HECCUOHATBHBIX MPUKIAIHBIX 3a/1a4.

2 [lepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB O0y4YeHUSI 1O
AUCHUIINHE, COOTHECEHHBIX ¢ IUIAHMPYEMBIMH Ppe3yJibTaTaMu

ocsoenus OITIOII BO

B pamkax mucuurmuimabl «MaTteMaTUyeCcKu aHAIW3 W JOTOJIHUTEIIBHBIC
pa3iesibl MaTeMaTUKH» HE OCBAUBaIOTCSA MPO(ecCHOHAIbHBIE KOMITETCHITUH.

B pe3yabTaTte 0oCBOGHMS IUCHUILVIMHBI (OPMHUPYIOTCS CJeAyIolIue
KOMIIeTeHIINU:

VYK-1 — cnocobeH ocylecTBIATh NOUCK, KPUTUYECKU aHAIU3 U CHUHTE3
nHpOpMaIKH, TPUMEHSITH CUCTEMHbIY MOIX O/ JIJISl pEIICHU S TOCTABJICHHBIX 3a/1a4,;

OIIK-1 — croco6eH NpUMEHSITh €CTECTBEHHOHAYYHBIE U OOIICHKEHEPHBIE
3HAHUS, METO/Ibl MATEMATHYECKOTO aHaJM3a U MOACIMPOBAHHU S, TEOPETUUECKOTO U
HKCIEPUMEHTAJIbHOIO UCCIIEIOBAHMU S B TPO(ECCHOHATBHOM AESITEIbHOCTH ;

OIIK-6 — cmocobeH aHaIMM3WpPOBATh M pa3pabaThIBaTh OPraHU3AIIHOHHO-
TEXHUYECKHUE U IKOHOMUUYECKUE MPOLIECCHI C MPUMEHEHUEM METOA0B CUCTEMHOIO
aHaM3a M MaTeMaTH4e€CKOro MO POBAHHUS.



3 Mecrto aucuumianHasl B crpykrype OIIOII BO

«MaTemMaTuyeCcKuii aHaJIW3 W JIONOJHUTENbHBI Pa3/iesibl MaTEMaTUKW»
ABJIsIeTCA  UCHUATUIMHON oOs3arenbHoM vactu OIIOII BO moaroroBku
oOydaromuxcs 1o Hampasienuto 09.03.03 IlpuknagHas uHpopMaruka,
HaInpaBJIEHHOCTh « MEHEKMEHT MPOEKTOB B 00JIACTH MH(POPMAITUOHHBIX CUCTEM,
CO37IaHUE M TIOZICPKKA HH()OPMAITMOHHBIX CHCTEM).

4 O6bem qucuunanHbl (216 yacoB, 6 3a4eTHBIX SIUHMI)

. O06BeM, 4YacoB
Bunast yue6HOM paboTh
OuHas 3aouHas

KonTakTHasi padorta 130 26
B TOM YHCJIE:
— ayJMTOpHAasT 1O BHIAM 126 29
y4eOHBIX 3aHATHI

— JIEKIIUHU 64 6

— PaKTUYCCKUE 62 16
— BHeEayJUTOpHAas

——3a4er 1 1

——D9K3aMeH

——3aI[UTa KypCOBBIX B i
paboT (MPOEKTOR)
CamocTosiTeibHAsi padoTa

, P 86 190

B TOM YHUCJIE:
—KypcoBas pabora (IpoeKT) - -
——Tpoune BUJIBI + +
CaMOCTOSITEJIBHOM paboThI
HToro nmo gucuumImHe 216 216

5 Conep:kaHue TUCHMIIIAHBI

[To uToram n3y4aemMom JuCUUIIIMHBI CTYIEHTHI (00yYaroIuecs) CatoT 3a4eT
U DK3aMEH.

JlucumnanHa u3ydaeTcs: Ha o9HoW (popme oOydeHnms Ha 1 Kypce, B 1, 2
ceMecTpe, Ha 3a09Hoi popme —Ha 1 Kypce, B 3/¢, JI/cC.



CopeprkaHue U CTPYKTypa AMCHUILIMHBI IO 0YHOH (popMe 00ydeHus

Bunsbl yueoHoi#i paGoThl, BKIIOYAA
CaMOCTOSITEJIbHYIO PaG0Ty CTY/IEHTOB

HaunmenoBaHue TeMbl
H TPYA0EMKOCTH (B Yacax)

C YKa3aHHEM OCHOBHBIX
BOIIPOCOB

/o CaMOCTOSITENbH
IIpakTrueckue
Jlexun ast

3aHATHUA
pabota

®opmupyembie
KOMIIETEeHIHHI
Cemectp

Brenenne B
MaTeMaTH4eCKHii
ananu3. Omnepauuu Haj
MHOecTBaMu. OCHOBHBIE
YHCIOBBIE  MHOYKECTBA.
DOyHKIUHU OIHOHI
nepemMeHHONH. OCHOBHEBIE
SJeMeHTapHble (QYHKITUH,
ux rtpapuku. CroxHas
GYHKIHSL
Ilocnedosamenvrocmu,
npeoern YUCTI0BO
nocne008amenbHOCmu.
Teopembl 0 mpenenax.
[Ipuznaku
CYIIECTBOBAHUS
npeaenoB. IlepBeidi u
BTOPOM  3aMeyaTelIbHbIA
MpEeIEbL beckoHeuHO
Manble ©  OECKOHEYHO
OoJIBIIIHE BEIUYHHE],
CBS3b  MEXIy  HUMH.
CpaBHeHue OECKOHEYHO
MaJIbIX BEJIMYHH.
Packpritue
HEONPENEICHHOCTEN.
Henpepuvignocms
@yuxyuii. Touku pa3peiBa.
Knaccudukamus  Touek
paspeBa. Teopembl 0O
HEMPEPBIBHBIX (PYHKIUSIX
Ha OTpE3Ke.
HenpepsiBHOCTD
SJIEMEHTAPHBIX (DYHKIIHN

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




Buabl yuedHoii pa6oThl, BKJIIOYAs

Juggepenyuan gynxyuu,
ero  NpUMCHCHHE B

2
s
= = =3 CaMOCTOSITEIbHYI0 PA0OTY CTY/IEHTOB
HanmenoBanue TemMbl ¥ = 5
No 2o g H TPYA0EMKOCTH (B yacax)
C yKa3aHHEM OCHOBHBIX =5 =
n/m S = 5 CamocrosTensH
BOIIPOCOB &) IIpakTuueckue
2= Jlexuu as
S g 3aHATHS
= pabora
JAn¢ppepenumanbHoe
HcYucTeHne  (PYyHKIMH
O/IHO# NepeMeHHOI.
[IpousBonHas:
onpezeseHne,
MEXaHUYECKUU u
T€OMETPUUYECKUI CMBICTI.
YpaBHEHME KacaTenbHOU K
KpHUBOM.
Huddepenniupyemoctsb
byHKIIHH, CBSI3b
HENPEepbIBHOCTU c
I depeH IHPyeMOCTBIO.
OOparHass QyHKIUS U ee
muddepeHnpoBaHye. ©
1
Tabnuna OCHOBHBIX é
MpaBuUI u hopmyn o
T hhepeHInpOoBaHHUSI. -
1
2 | [IlponsBoAHBIE  BBICIIUX 7 1 10 10 4
HOPSIIKOB. g
0l
N4
>

MPUOTHIKEHHBIX
BBIYH CIICHHSIX.
Jocratoynble TPU3HAKA
MOHOTOHHOCTH (DYHKIIUH.
OKkcTpeMyMbl  (QYHKINH,

HeoOxoaumoe u
JIOCTaTOYHBIC  YCJIOBHSL
Brmyknocts KpUBOM,
TOYKHU neperuta.
Heobxomnmoe u

JIOCTaTOYHBIE  YCIIOBHSL
ACHMIITOTBI KPUBOH.
Hccneoosanue u
nocmpoenue  2paguxos
dynKyuil.




HNuaTerpansHoe
MCYUCICHUHA  (YHKIUM
OJIHOM nepeM eHHO.
OmnpeneneHue
nepBooOpasHoi. Teopema
0 OECKOHEUHOM
MHOXXECTBE
epBOOOpPa3HBIX JUTSE
JTAaHHOU GbyHKIUH.
Tonamue
HeonpeoeneHno20o
uHmezpaid. Tabnuna
OCHOBHBIX  HHTETPAJIOB.
OcHoOBHbIE cBOlicTBa
HEONPEAETICHHOT0
WHTErpaia.
WnrterpupoBanue
METOAaMHU 3aMEHBI
MEepPEeMEHHOH U IO YacTsIM.
PannonaneHble podbu U
ux WHTETPUPOBAHME.
MNHTerpupoBanne
MppalyoHaIbHOCTEH.
NHTerpupoBanue
TPUTOHOMETPHUIECKHX
BeIpaXeHU.  [lonamue
onpeoeneHno2o
unmezpana u ezo
OCHOBHbLE ceoticmea.
Teopema 0  cpenHem.
[Tnomanb KpyBOIUHEHHOM
Tpanenuu. IIponsBoanas

OTIpeNIEelIeHHOTO
WHTeTpaa 1o
MEPEMECHHOMY BEPXHEMY
npeneny. dopmyna
Hrrorona-JleliOaua.
Brmucienue
OTIpeNIeTIEeHHOTO
WHTeTpaa METOIaMA

3aMEHBbI IEPEMEHHOH | T0
yactam. Hecobcmeennvle
unmezpaol.
Teomempuueckuu cmwvicn
onpeoeneHHo2o
unmezpana.
[Ipunoxenus
OTIPEAETICHHOTO
UHTErpasa: IJI0IIab
GuUTYypel B JIEKapTOBBIX
KOOpAnHAaTax, 00beM Temna
BpalleHus, UIMHA IyTH
IJIOCKOW KPHBOM, paborta
TIEPEMEHHOMN CUJTBI

VYK-1, OIIK-1, OITK-6

14

14




n/n

HanmenoBaHue TeMbl
C yKa3aHHUEM OCHOBHBIX
BOIIPOCOB

DopmMupyemblie
KOMTIIEeTEHII T

Cemectp

Buabl yuedHoii pa6oThl, BKJIIOYAs
CaMOCTOSITEIbHYI0 PA0OTY CTY/IEHTOB
M TPYA0EMKOCTH (B yacax)

IIpakTuueckue

Jlekmnn
3aHATHSA

CaMOoCTOSITENIbH
ast
pabota

And depennuanbubie
ypaBHenus (1Y)
OcHoOBHBIE MOHSTHSL
JNuddepennmanbhpie
ypaBHEHHUS IIepBOro
nopsinka.  Teopembl 0
CYILIIECTBOBAHUH u
€MHCTBEHHOCTH
peleHu . OIeMEeHTHI
KayecTBEHHOTO aHaIn3a
Yy I-ro nopsiIKa.
Henonupie JIY 1-To
nopsizKa. ay c
pa3 eI MHUCS
nepeMEeHHbBIMH.
Omuopoansie JIY 1-ro
MopsizKa. ay 2-10
MopsiKa, JOIMYCKAOIIHe
MOHWKEHUE nopsaKa.
JImuetinple Y  2-10
MOpPSAAKA C TOCTOSHHBIMU
K03 PULHEeHTaMU.
[Ipunoxenne Y B
SKOHOMHUYECKOUN
JUHAMHUKE.

VYK-1, OIIK-1, OITK-6

12 10

18

YucjoBbie M CTENEHHbIE
PAABL
Yucnosrie
OCHOBHBIE
CaoiicTBa
PSIOB.
MpU3HAK
psana.

PAIBL,
TTOHSTHU L

CXOISIIAXCS
Heobxoaumpbiii

CXOIUMOCTH
JlocrarouHbie
MPU3HAKK  CXOJIUMOCTH
YHCIIOBBIX  PSJIOB c
MOJIOKUTEIbHBIMH
YJICHAMH.
3HaKOMEepEMEHHBIE PSIIBL
AOcomroTHAs M yCIOBHAT
CXOJIUMOCTb.
OYHKIHOHANBHBIC PSIBI,
OCHOBHBIE ITOHSTHU L
CreneHHBIE  psAABl U
METO/IbI HaX 0K ICHHS
obmactu CXOJMMOCTH.
Psaner Teitnopa u
MakJiopeHa.

YK-1, OIIK-1, OIIK-6

20




n/n

HanmenoBaHue TeMbl
C yKa3aHHUEM OCHOBHBIX
BOIIPOCOB

DopmMupyemblie
KOMTIIEeTEHII T

Cemectp

Buabl yuedHoii pa6oThl, BKJIIOYAs
CaMOCTOSITEIbHYI0 PA0OTY CTY/IEHTOB
M TPYA0EMKOCTH (B yacax)

CamocrosTensH
IIpakTuueckue

Jlexuiun ast
3aHATASA
pabota

DYHKIUHA HECKOJBKHX
nepeMeHHbIX.
Obnacte  ompeneneHus
byHKIIUH JIBYX
nmepeMeHHbIX.  YacTHble
MPOU3BOJHBIE u
muddepenunanst. [lomnoe
MPUPALLEHUE U IOJHBIA
muddepennman, €ero
npUMEHEHHE.
[IpousBonHas  CIOXKHOU
(GYHKIIUY, TPOU3BOJHAS
HESBHO 3a/1aHHON
GyHKITHH. YpaBHeHue
KacaTelbHOM K KpHBOU
F(X, y) = 0 . YpaBHeHue
KacaTeJIbHOM MIIOCKOCTH K
noBepxHocth F(X,y,z) =0
IIponsBomgnas  mo
HalpaBJIeHUI0. ['pajineHt.
HactHple  NPOU3BOIHBIC
BBICIIUX MOPSIIKOB.
OkcTpeMyMbl  pyHKIMH
IBYX [1EPEMEHHBIX.
YCHOBHBIE 3KCTPEMYMB]
HauOoJbIee "
HauMeEHbIIee  3HAYCHUs
¢yakaun z = f (X, y) B
3aMKHYTOH OrpaHWYeHHOU
olJacTu.

YK-1, OIIK-1, OIIK-6

20

10
10

Ipunoxenue
MaTeMaTH4Y€eCKOro
aHaJaM3a K 3ajayam
MAIIMHHOTO 00YYeHNS .
I'papreHTHBIH CIIyCK.
I'padp  BhMHCICHUH U
muddepeHupoBaHre Ha
HEM.

VYK-1, OIIK-1, OITK-6

KoMmiuiekcHble YHcIa H
JeificTBMsI HAJ HUMH

VK-1, OIIK-1,
OIIK-6

Htoro

64 | 62 86




Copep:xaHue u CTp

KTYPa AMCUUILIHHBI 10 3204HOi opMe 00y4eHHs

n/m

HanmMeHnoBaHHE TEMBI
C YKa3aHHEM OCHOBHBIX
BOIIPOCOB

DopmMupyemMbie
KOMTIIeTEHIIN U

Cemectp

Buasbi yueOHoi paGoThl, BKIIOYAs
CaMOCTOSITEJIbHYI0 PaGoTy CTY/IEHTOB

U TPYAOEMKOCTb (B yacax)

Jlexunn

IIpakTrueckue
3aHATHUS

CaMoOCTOSITENIbH
ast
pabota

Brenenne B
MaTeMaTH4ecKHil
ananu3. Omneparnuu Hax
MHOXXECTBaAMHU.
OcHOBHBIE
MHO€ECTBA.
OZHOM
OcHOBHBIE
3NIeMEHTapHbIe QYHKIIH,
ux rpadpuku. CroxHas
GyHKIHSL.
Tlocnedosamenvrocmu,
npeoern YUCTI080U
nOCe008aAMeNbHOCIU.
TeopeMbl 0 mnOpenenax.
IIpu3znaku
CYLIECTBOBAHHUS
npenenos. llepBeii  u
BTOPOH 3aMeyaTelbHBIA
npenensl.  beckoHewHO
Maible W OECKOHEYHO
OoJpIIHe BCIIMYNHBI,
CBS3b  MEXKAY HHUMIL
CpaBHeHHE OECKOHEYHO
MaJbIX BEJIMYMH.
Packpeite
HEOIIPEIEIEHHOCTEN.
Henpepoisnocms
Qynxyuil.
pa3pbiBa.
Krnaccuduranus  Todek
paspeBa. TeopeMbl O
HEeMPEPHIBHBIX PYHKIIHSX
Ha OTpE3KE.
HenpepreBHOCTB
dJeMEHTapHbIX QyHKINH

YK CJIOBBIE
OyHKIMH
TIepEMEHHOM.

Toukn

VYK-1, OIIK-1, OIIK-6

3/c

0,5

0,5

10

Aund depennuanbHoe
HCYHCIeHHe (yHKINH
OJIHO IIepeMeHHOI.
IIpousBoanas:
OTpeneneHue,
MEXaHHUYECKU I u
T€OMETPUYECKUN CMBICIL.
YpaBHEHUE KacaTeNbHOU
K KPHUBOM.
JuddeperimpyeMoctb
byHKUIHH, CBSI3b
HENPEPHIBHOCTU c

YK-1, OIIK-1, OIIK-6

3/c

0,5

0,5

20




n/n

HanmenoBaHue TeMbl
C yKa3aHHUEeM OCHOBHBIX
BOIIPOCOB

DopmMupyemblie
KOMTIIeTEHIIN U

Cemectp

Buabl yueOHoii padoThl, BRJIIOYAs
CaMOCTOSITEIbHYI0 Pa0OTY CTY/IEHTOB
U TPYI0EMKOCTh (B 4acax)

Jlexknnn

IIpakTuueckue
3aHATUA

CaMOoCTOSITENIbH
ast
pabota

I depeH IHPyEeMOCTHIO.
OOparHas QyHKIHS U e
muddepeHnpoBaHye.
Tabnuna OCHOBHBIX
npaBmsl U GopMyI
T PepeHIHPOBAHNISL
[Ipou3BOAHBIC BBICIIHNX
MOPSIKOB.
Juggepenyuan
yHKyuu, ero
npUMEHEHUe B
MPUOITNKEHHBIX
BBIYHMCIICHHSIX.
JocraTouHnble NpU3HAKU
MOHOTOHHOCTH
(GYHKIMU. DKCTPEMYMBI
byHKIIUY, HEOOX0AUMOe
U JJOCTaTOYHBIC YCIOBUSL
Bemyxknocte  KpuBOH,
TOYKH neperuoa.
Heob6xoaumoe u
JOCTaTOYHBIE  YCIIOBHSL
ACHUMITOTHI KPUBOM.
Hccnedosanue u
nocmpoenue  2paghuxos

Gynxyuil.

HHTerpanbHoe
HcyucaeHnid  GyHKum
OIHOM 1epeMeHHOI.
Ompenenenuve
nepBooOpa3HOM.
Teopema o GeckOHEYHOM
MHOECTBE
MepBOOOPa3HBIX JUTS
JTAHHOM GbyHKINH.
Iouamue
HeonpeoeneHHo20
unmezpana. Tabmuna
OCHOBHBIX HMHTETPAJIOB.
OcHOBHBIE CBOICTBa
HeOMpeAeTICHHOTO
UHTErpaja.
WHTerpupoBanne
METoJlaMU 3aMeHBI
MEPEMEHHOH U o
yacTsM. PannoHaibHbE
JIpoou 5 UX
UHTETPUPOBAHHE.
MNHuTerpupoBanne
HPpalvOHAILHOCTEM.

VYK-1, OIIK-1, OIIK-6

3/c

30




n/n

HanmenoBaHue TeMbl
C yKa3aHHUEeM OCHOBHBIX
BOIIPOCOB

DopmMupyemblie
KOMTIIeTEHIIN U

Cemectp

Buabl yueOHoii padoThl, BRJIIOYAs
CaMOCTOSITEIbHYI0 Pa0OTY CTY/IEHTOB
U TPYI0EMKOCTh (B 4acax)

Jlexknnn

IIpakTuueckue
3aHATUA

CaMOoCTOSITENIbH
ast
pabota

WnrterpupoBanue
TPUTOHOMETPUUECKUX
BBIpaKEHUI. [lonamue
onpeoeneHHo2o
unmezpana u ezo
OCHOBHbLE ceoticmaa.
Teopema o cpeanem.
ITnomans
KpHBOJIMHEHHOU
Tpanenuu. IlponsBomnas
OIIPEAEIEHHOTO
UHTErpana o
MEepEeMEHHOMY BEPXHEMY
npeneny. dopmyna
Herorona-Jleitbuua.
Breruucnenue
OIPEAEIEHHOTO
UHTErpala  MeToAaMu
3aMEHbl TEPEMEHHON U
no YacTsM.
Hecobcmeennvle
uHme2pabl.
Teomempuueckuti cmvicn
ONpedeneHHO20
uHmezpaia.
[Ipunoxenus
OIIPEAEIEHHOTO
WHTEerpana: 101 1b
¢urypsl B JEKapTOBBIX
KOOpJAWHATAX, 06pemM
Tela BpalleHUs, JINMHA
IyTH ILIOCKOM KPWBOW,
pabota nepeMeHHOU
CHJIBI

Aud depenunanbubie
ypaBHeHus (1Y)
OcHoOBHBIE MOHSTHSL
JNuddepennmanbhpie
YpaBHEHUS IepBOro
nopsaka. Teopembl o
CYIIIECTBOBAHHH u
€IMHCTBEHHOCTH
peleHu . OIeMEeHTHI
KayeCTBEHHOI'0 aHalu3a
AY  1-ro mnopsaka.
Hemomaeie JY 1-10
nopsizKa. ay c
pa3aesoI U MUCS
MepeMEHHBIMH.
Opuopoaaele Y 1-ro

VYK-1, OIIK-1, OITK-6

a/c
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n/n

HanmenoBaHue TeMbl
C yKa3aHHUEeM OCHOBHBIX
BOIIPOCOB

DopmMupyemblie
KOMTIIeTEHIIN U

Cemectp

Buabl yueOHoii padoThl, BRJIIOYAs
CaMOCTOSITEIbHYI0 Pa0OTY CTY/IEHTOB
U TPYI0EMKOCTh (B 4acax)

Jlexknnn

IIpakTuueckue
3aHATUA

CaMOoCTOSITENIbH
ast
pabota

nopsaka. Y  2-ro
MOpsIKa, JOITYCKArOIIne
MOHWIKEHUE  TOpsIKa.
JImnetinple Y  2-1t0
MOPSIKA C TTOCTOSTHHBIMA
ko3 unmentamm.
IIpunoxenne Y B
SKOHOMUYECKOU
JIMHAMUKE.

YuciioBble M CTeNEeHHbIE
PAabI.

UYucnoBsle pAAbL,
OCHOBHBIC TTOHSITHSL
CBoOWCTBa CXOZSIIAXCS
psnoB.  HeoOxomumebiit
MpU3HAK  CXOJUMOCTH
psana. HocraTounble
MPU3HAKK  CXOJUMOCTH
YHCIOBBIX  PSIIOB  C
MOJIOKUTETTBHBIMU
YJIeHaMH.
3HaKOIMEepeEMEHHBIE PSIIpL
AOcoroTHAs ¥ yCIIOBHAS
CXOAUMOCTb.
DyHKIIMOHATBHBIC PSJIBL,
OCHOBHBIC TTOHSITHSL
CreneHHble psOel U
METO/IbI HaXO0XACHHS
001acTH  CXOAMMOCTH.
Psnpt Teitnopa U
MakopeHa.

VYK-1, OIIK-1, OITK-6

a/c

40

DYyHKIUMH HECKOJIBKUX
nepeMeHHbIX.

OO6nacte  ompezaeneHus
byHKIIUA JIBYX
nepeMeHHbIX. YacTHble
MPOU3BOTHBIC u
T pepeHInabl.
Ilonnoe mpupameHue u
MOJHBIA AuQdepeHiuan,
ero I PUMEHEHHUE.
IIponzBoaHas CIOMXKHOU
(GyHKIMY, HTPOU3BOHAI
HESBHO 3alaHHOU
¢ynkuuu.  YpaBHEHHE
KacaTellbHOM K KpUBOU
F(x,y) =0 . YpaBuenue
KacaTeJIbHON MJIOCKOCTH
Kk noBepxHoctu F(X, v,2)

VYK-1, OIIK-1, OITK-6

a/c

40
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MOPSIIKOB. DKCTPEMYMBI
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IIEPEMEHHBIX. Y CIOBHBIE
9KCTPEMYMBI;
HauOoJbiee u
HauMeEHbIllee 3HauYeHUS
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3aMKHYTOU
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6 IlepeyeHb y4eOHO-METOAMYECKOT0 00ecTeYeH s sl
CaAMOCTOATEJILHOI Pad0ThI 00y4AKOIIMXCS MO I CUUTLIIAHE

6.1 Meroanueckue ykazanus (COOCTBEHHbIE pa3pabOTKH)

1. Opnasackas H.I1. MaTtemaTuueckuii ananus : cOopHuk 3a1ay. Yacts 1. —
Kpacnonap: Kyol'AY, 2015. — 44 C. Pexum JNOCTYTIA:
https://edu.kubsau.ru/file.php/118/1Sbomnik_zadach_Orljanskaja_404816 v1_.PD
F

2. Opasuckas H.I1. Marematuueckuii aHainus : COOpHUK 3aaa4. YacTp 2. —

Kpacnonap: Kyol'AY, 2017. — 69 C. Pexum JOCTYTIa:
https://edu.kubsau.ru/file.php/118/2Sbomik_zadachCH_ 2 404817 v1 .PDF
3. Maremarnueckuii ananu3 : AuQpdepeHIMaAbHOE W HHTErpajbHOE

vcurciienne pyHKIuu oqHoM mepeMeHHoi : yueOnuk / JI. A. IlaBmos, H. IL



Opnasackas. — Kpacnomap : Kyol'AY, 2019. — 180 c¢. Pexum nocryma:
https://edu.kubsau.ru/file.php/118/Uchebnoe_posobie 518570 vl .PDF

6.2 JIuteparypa a1 caMOCTOSATEILHOM pabOTHI
OcHOBHas TUTEpaTypa:

1. Makcumenko, B. H. IlpakTukyM mo MaTeMaTH4eCKOMY aHaju3y.
Yacts 1 : yueObnoe nocodue / B. H. Makcumenko, A. B. ['o6b11. — HoBocuOupek :
HoBocubupckuii rocy1apCcTBEHHBIN TeXHUUECKUN yHUBepcuteT, 2014. — 116 ¢. —
ISBN 978-5-7782-2474-2.— TekcT : 2JIEKTPOHHbIN // DNEKTPOHHO-OMOIMOTeUHas
cuctema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/45425.html. —
Pexum nocryna: niist aropusup. [lone3oBarenei

2. banabaea, H. II. Maremarnueckuii aHanmu3. DOyHKIUM MHOTHX
nepeMeHHbIX : yueOHoe nocodue / H. I1. banabaesa, E. A. Ou6om. — Camapa :
[IOBOMKCKMM ~ TOCYHAPCTBEHHBIM  YHUBEPCUTET  TEJICKOMMYHHMKAlUM U
un@opmatuky, 2015. — 119 c. — ISBN 2227-8397. — Tekcr : 271eKTpOHHBIH //

OnekTpoHHo-OmOMMoTeyHass cucrema I[PR BOOKS : [caiit]. — URL:
http://mww.iprbookshop.ru/71852.html. — Pexum moctyna: s aBTOPHU3MP.
10JIb30BaTENIEN

3. beikosa, O. H. Marematuueckuii ananu3s. Yacts 1 : yaebnoe mocodue/ O.
H. bwmikoBa, C. I. Koasrma. — M. : MOCKOBCKMH II€JarormyecKui

rocygaapcTBeHHbIN yHuBepcuteT, 2016. — 120 c. — ISBN 978-5-4263-0391-1. —
Texcr : anexTpoHHbIH // ek TpoHHO-O0nOMoTeuHas cucrema [IPR BOOKS : [ caiir).
— URL: http://www.iprbookshop.ru/72501.html. — Pexum nocryma: mis
ABTOPU3UD. I10JIb30BATENEN

JlonosHUTENBbHASA TN TEPATYPA:

1. T'eBopksiH D.A. Marematuka. Marematrnueckuil aHaau3 [ DJIEKTPOHHbIN
pecypc]: yduebnoe mocodbme/ I'eBopksn D.A., MamaxoB A.H.— DnexTpoH.
TEeKCTOBBIE AaHHble.— M.: EBpasuiickuil oTKpbIThIi UHCTUTYT, 2010.— 344 ¢c.—
Pexxum noctyna: http://www.iprbookshop.ru/10715.— 9BbC «IPRbooks»

2. T'yupko HO.A. MareMaTtuueckuii aHaiu3 [DJIEKTPOHHBIA pecypc:
yaeOHoe nmocooue/ I'yupko FO.A.— DeKTpoH. TEKCTOBbIE TaHHbIe.— Bosrorpa;
Bonarorpaackuii nactutyT OusHeca, By3oBckoe oO6pazoBanue, 2008.— 151 ¢.—
Pexxum noctymna: http://www.iprbookshop.ru/11335.— 9BC «IPRbooks»



/ ®OH] OLIEHOYHBIX CPEACTB VISl IPOBEACHHUS IIPOMEKYTOYH O

aTTecTanuu
7.11lepeyeHb KOMIIETEHIHI ¢ YKA3aHHEM 3TANoOB UX (POPMHUPOBAHUS B
npouecce oceoenusi OITIOITI BO

Howmep cemecTtpa (3Tan
bopMupoBaHUs .
Drarsl OpMHUPOBAHUS KOMIIETCHIINHN MO JUCIIMIUTHHAM,
KOMIIETEHITUH
npakTUKaMm B mpornecce ocsoenus OI1
COOTBETCTBYET HOMEPY
ceMecTpa)

VYK-1 crnocobeH oCymecTBIATh MOUCK, KPUTUYECKUH aHAIU3 U CHUHTE3 HH(pOpMaLuy,
IPUMEHSITh CUCTEMHBIN MOIX01 JUIsl peIIeHHs] HOCTaBIEHHbIX 3a/1a4

1 Jluneitnas anreOpa ¥ aHATUTHYCCKASI TCOMETPHSI
1 JluckpeTHast MaTeMaTHKa
1,2 MaremaTuyeckuii aHaiu3 U JOIOJHUTEIbHBIE  pa3/elibl
MaTEeMaTHKU
2 VY4eOHas mpakTuKa: 03HAKOMHUTEIbHAs IPaKTHKA

4 Teopust CHCTEM M CHCTEMHBIN aHATN3
4 [IpousBojicTBEHHAsT IPaKTHKA: TEXHOJOTHYecKas (MPOEKTHO-
TEXHOJIOTHYECKas) MPAKTUKA
4,5 IIpoekTupoBaHne HHPOPMAITHOHHBIX CHCTEM
8 BBINOJIHEHNE U 3a1IMTa BBITY CKHOM KBaTH(DUKAITMOHHOM pabOThI

OIIK-1 crnocoGeH MPUMEHATh €CTECTBEHHOHAYYHBIC U OOIEHHKCHEPHBIC 3HAHUS, METOIBI
MaTEeMaTHUYECKOTO aHajlnu3a U MOJECIHPOBAHUSA, TEOPETUYECKOrO0 M HKCIEPUMEHTAIBHOIO
WCCJIEA0BaHMsl B IPO(eCCHOHAILHOM 1eSITeIbHOCTH

1 JluneliHas anreOpa U aHATUTHYECKAs TCOMETPHS
1 JluckpeTHas MaTemaTuka
1,2 MaremaTuyeckuili aHaiau3 W JOMNOJHUTEIbHBIC pa3iesbl
MaTeMaTHUKU
1,2 AJIropuTMU3aIms ¥ IpOrpaMMUPOBAHUE

BrerauciaurenbHbIC CHUCTCMBI, CCTH M TCIICKOMMYHUKAIIUH

YuebOHas npakTHKa: 03HAKOMUTEIbHAS MPAKTHUKA

Teopust BEpOsITHOCTEH M MaTEMAaTUUYECKAasl CTATUCTHKA

AJITOPUTMBI U CTPYKTYPbI TAHHBIX

HccnenoBanue onepamui 1 METOIbl ONTUMHU3AIUN

HpI/IKIIa)IHI)Ie HEYCTKUEC CUCTEMbI

AR |WWININ|-

[Ipon3BoicTBEHHAs] MPAKTHUKA: TEXHOJOTHYECKask (MPOEKTHO-
TEXHOJOTHYECKasl) MPAKTUKA

8 BrImoJTHEHIE 1 321U TA BBIITY CKHOM KBAJTM(UKAITMOHHON PaOOTHI

OIIK-6 cnocobGeH aHanu3upoBaTh M pa3pabaTbiBaTh OPraHU3aLMOHHO-TEXHUYECKHE U
HSKOHOMUYECKHUE MPOIIECCH C IPUMEHEHHEM METO/10B CUCTEMHOr0 aHATN3a M MaTEMaTHIECKOTro
MOJICJIUPOBAHUS

OKOHOMUYECKAs TCOpUs

JInneiHas anre6pa H aHAJIMTUYCCKAsA TrCOMCTP U

N[

DKoHOMUKA HUPMBI (IPEIPUATHS)

1,2 MaremaTudyeckuii aHaJIu3 U TOTIOJHUTEIIbHBIE Pa3eiibl
MaTeMAaTUKHA




Homep cemectpa (aTan

dbopmupoBaHUI .
Oransl GOpMUPOBAHUS KOMIIETEHIIUHN 10 TUCIUTIINHAM,
KOMTIETCHITUH
IpakTukam B mpouecce ocsoeHus Ol
COOTBETCTBYET HOMEPY
cemecTpa)
3 Teopust BepoATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA
4 HccnenoBanue onepanuii ¥ METOAbI ONTUMU3ALUU
4 Teopust CUCTEM U CUCTEMHBIN aHAIN3
4 [IpuxinagHble HEUETKUE CUCTEMBI
4 [IpousBoacTBEHHAs NMPAKTUKA: TEXHOJIOTHYEcKass (IIPOEKTHO-
TEXHOJOTHYECKasl) MPAKTUKA
4,5 [IpoekTHpoBaHKe HHPOPMALMOHHBIX CHCTEM

8 BrinoJiHeHNE 1 3a1IMTa BBITY CKHOM KBaJIM(UKAITMOHHON pabOThI

* HOMep ceMecTpa COOTBETCTBYET Ty (OpMUPOBAHUS KOMIIETCHIIUU




7.2 OnucaHue noka3areJieil 1 KPUTePUEB OLIEHNBAHUSI KOMIETEHIUI HA Pa3IMYHBbIX dTanax ux (popmMupoBaHus,

OIMCaHHue HIKAJIbI OIICHUB AHUA

[InaHHUpyeMBbIE pe3yIbTaThl OCBOCHUS
KOMIICTCHIIMH

YpoBeHb OCBOCHUA

HCY DO BJICTBOP UTCIIBHO

YAOBJICTBOPUTEIHLHO

XO0POIIO

OTIIMYHO

OreHo4yHOE
CPEACTBO

OIIK-1. Crtoco6eH MpuMEeHITh €CTECTBEHHOHAY YHBIE M 0 OIIEHHKEHEPHBIC 3HAHU S, METOIB MATEMaTHIECKOTO aHAJIN3a M MOICITMPOBAHHUS, TEOPETHUYECK OTO M HKCTIEPUMEHTAITHHOTO
HCCIIEeIOBaHUS B PO (eCcCHOHATLHOU JAeATEIBHOCTH

OIIK-1.1.3Haer oCHOBbI MaTEMATHKH, OTCcyTCTBYIOT BCE 3HaeT OCHOBBI 3HaeT OCHOBBI 3HaeT OCHOBBI
(U3UKH, BEIYUCITUTEBHON TEXHUKHA U HEO0OXOMMBIC 3HAHKS, MaTeMaTHKH, PU3UKH, MaTeMaTHKH, PU3NKH, MaTeMaTHKHU, QU3UKH,
MPOTPaMMHUPOBAHHSI. YMEHUS U Ha BBIKU, BBIYUCITUTEILHO U BBIYUCITUTEILHO U BBIYUCITUTEIBHO
OIIK-1.2. YMmeert pemiats CTaHIAPTHHIE HEOOXOJTUMBIE 1T TEXHUKHU U TEXHUKU U TEXHUKU U
1po(eccruoHabHBIC 33J1a9H C TPUMEHEHUEM TIPUMEHEHUS MPOTPaMMHUPOBAHHUS. MPOTPaMMHUPOBAHHUS. MPOTPaMMHUPOBAHHUS.
€CTECTBCHHOHAY YHBIX 1 OOIIEHHKECHEPHBIX | €CTECTBECHHOHAYYHBIX VYmMeer pemars YmeeT pemats
3HA HAW, METOJIOB Ma TEMATHIECKOTO aHAITN3A | W OOIIEHHKEHEPHBIX CTaHJApTHBIC CTaHJAPTHBIC
Y MOJICTPOBAHHUS. 3Ha HUU, METO/IOB npodeccruoHaIbHbIC npodeccroHaIbHbIE
OIIK-1.3. BnaaeeT HaBbIKAMH MaTEMaTUYECKOTO 3a 24K C IPUMEHEHN EM 3a/1aunC
TEOPETUICCKOro M SKCIIEP UMEHTAJIBHOI'O aHaJIn3a u eCTeCTBeHHOHaquI)IX IpUMECHCHHU EM
HCCIICIOBAHUS 00bEKTOB MOJIEJIUPOBAHWS, 1 OGILEHHKeHepHbIX | CCTECTBEHHOHAYUHBIX | JlOKmasml, 3a maun,
p o (hecCUOHABLHOM J1esITeTbHOCTH. TEOPETHIECKOTO U 3HA HUH, METOIOB ¥ OOLIeH K eHepHbIX | KeliC-3a Ianus, 3auer,
SKCIICPUMCHTAJIBHOTO MaTeMaTHYeCcKOTO 3HaHUH, METOI0B 9K3aMeH
HCCIICHOBAHITAB aHaIM3 U MaTeMaTHIECKOTO
PO HeCCHOHANBHOM MO/IEIMPOBaHUS. aHAJM3A U
JIeSITEIILHOCTH. MO/1€/THPOBAHIS.
BnaneeTHaBEIKAMH
TEOPETHUISCKOTO U
9KCIIEPUMEHTAIIBHOTO
HCCIICIOBAHUS
00BEKTOB
1p o (eccroHaILHON
JeSITCIBHOCTH.

OIIK-6. CnocobeH AHaJIM3UpOBaTb U pa3pa6aTbIBaTL OPraHm3allMOHHO-TCXHUYCCKNE U 3KOHOMHWYCCKUC IPOLCCChl C MPHUMCHCHHUEM METOJOB CHCTEMHOIO aHallM3a H

MaTEMATUICCKOTO MO ACITHUP OBAHUA

OIIK-6.1.3Haer 0CHOBBI TEOPUH CUCTEM U OTtcyTCTBYIOT BCE 3HaEeT OCHOBBI TEOPUH 3HaEeT OCHOBBI TEOPUH | 3HAET OCHOBBI TEOPHH

CHCTEMHOTO a HaJIN3a, JFCKP CTHOM HEeoOX 0IMBIE 3HAHI, CHCTEM H CHCTEMHOT'0 CUCTEM H CHCTEMHOT'O cucreMu cucteMuoro | Jlokma gl 3amaun,
MaTEMAaTHKH, TEOPUU BEPOSITHOCTEH 1 YMEHHUS 1 Ha BBIKH, aHaJM3a, JTUCKPETHOH aHaJN3a, TUCKPETHOH aHaJmM3a, TUCKPETHOH | Kelc-3amaHus, 3a4eT,
MaTeMaTHUECKO M CTaTUCTHUKH, METOI OB HeO6X0)II/]]VH)Ie JJIA MaTEMAaTUKH, TEOP U MaTEMAaTUKH, TECOP U MaTEMAaTUKH, TCOP A 9K3aMCH
ONTUMU3AIMN W UCCJIICIOBAHMA OTICpallH, IIPOBCACHM aHAJIM3a BEPOSATHOCTEU BEPOATHOCTEU U BEPOATHOCTEU U




[TnaHMpyembie pe3yIbTaThl 0CBOSHUS YpOBEHb OCBOCHHS OueHouHoe
KOMIIETEHIIUU HEY 10BJICTBOPUTEIBHO yJIOBJIETBOPUTEIHLHO XOpOIIIO OTJIUYHO CpelCTBO
HEUYETKHMX BbIYMCIICHUH, Ma TEMATHYECKOTO U 1 pa3paboTKu MaTeMaTH4YeCcKO MaTeMaTUYeCKO 1 MaTeMaTHYeCKO 1
MMUTAI[MOHHOTO MOIEMPOBAHMS. OpraHU3AIHOHHO- CTaTUCTHKH, METOJIOB CTaTUCTHKH, METO OB CTaTUCTHKU, METO OB
OIIK-6.2. YMeeT npUMEHSATh METOIBI TEXHUYECKUX U ONTHMH3ALHU U OIITUMHU3ALINN A OITUMHU3ALINH A
TEOPHUU CUCTEM U CUCTEMHOTO aHAJIN3A, SKOHOMHUYIECKHIX HCCIIEIOBAHMS OTIEpaIlHii, HCCIICTOBAHMUS HCCIICTOBAHUS
MaTEMaTH4YE€CKOTO, CTATUCTHYECKOTO 1 IIPOLIECCOB C HEYETKHUX BBIYUCIICHUIA, oIepanui, HeUETKUX oInepanui, HeUETKUX
MMHUTAIIMOHHOTO MO POBAHMS JITIS MIPUMEHEHUEM MaTEeMaTHICCKOTO 1 BBIYHCIICHAH, BBIYHCIICHAH,
aBTOMATH3AIMH 32 Ia4 TP UHATHS PEIICHUH, METO/I0B CUCTEMHOIO MMUTAIIHOHHOTO MaTEeMaTHYECKOTO 1 MaTEeMaTUYEeCKOTO 1
aHaJm3a nH(OOPMAIMOHHBIX IIOTOKOB, aHaJmM3au MOJICTUPOBAHUS. WMHUTAI[UOHHOTO WMHUTAI[MOHHOTO
pacuera 3K0HOMHYECKOH 3 (D(heKTUBHOCTH U MaTeMaTUYEeCKOTO MOICITUPOBAHUS. MOJICITUPOBAHUS.
HAa JI)KHO CTH MH()OPMAIIMOHHBIX CHCTEM H MOJIEITUPOBAHUS. YMeeT npuMeHsITh YMeeT npuMeHsITh
TEXHOJIOTHIA METO/IbI TEOPHH CHCTEM | METO/IbI TEOPUH CUCTEM
OIIK-6.3. Bira neet HaBbIKaMU TP OBEACHUS M CUCTEMHOI0 aHaJIi3a, | ¥ CHCTEMHOIO a HajIu3a,
HWHXEHEPHBIX PACUETOB OCHOBHBIX MaTEeMaTHYeCKOTO, MaTeMaTHYeCKOTO,
ToKa3artenei pe3yIbTaTUBHOCTH CO3/IaHMS U CTaTUCTHMECKOTO U CTaTUCTHEECKOTO U
MPUMEHEHU ST THPOP MAIIMOHHBIX CUCTEM U HMMUTAI[UOHHOTO HMMHUTAI[MOHHOTO
TEXHOJIOTHIA MOICITUPOBAHUS JJ151 MOICITUPOBAHUS JJ151
aBTOMATH3AIIMN 32 1ad aBTOMATH3AIIMN 32 1ad
MIPUHATUS PEIIEHHU, MIPUHATHUSA PEIIECHM,
aHamm3a aHaJm3a
MH(OPMAITHOHHBIX UH(OPMAITTOHHBIX
MOTOKOB, pacyera MMOTOKOB, pacuera
IKOHOMUY ECKON SKOHOMHUYECKON
s¢pdexruBHOCTH N s¢ddexruBHOCTH N
Ha JIe)KHOCTH Ha JIe)KHOCTH
nH(pOPMAITMOHHBIX nH(pOPMAITMOHHBIX
CHCTEM U TEXHOJIOTHH. CHCTEM U TEXHOJIOTUH.
BnaneeTHaBeIKAaMU
MIPOBEICHUS
WHXEHEPHBIX PACUCTOB
OCHOBHBIX OKazaTenen
pe3yIbTATHBHOCTH
CO3MaHUA U
MIPUMEHEHUS
UH(OPMAITTOHHBIX
CUCTEM U TEXHOJIOTUH.

YK-1.Cnoco0eH 0CcyeCTBISI Th MOUCK, KpUTHUECKHI aHAIM3 ¥ CHHTE3 MH(QOPMaLH, TPUMEHSATh CUCTEMHBIH IO IXO[ AJIsl pEIIeHH s OCTABJICHHBIX 33124




ITna Hupy eMble pe3yabTaThl O CBOCHUSI YPOBEHb OCBOCHHS Ouenounoe
KOMIIETEHIIUU HEY 10BJICTBOPUTEIBHO yJIOBJIETBOPUTEIHLHO XOpOIIIO OTJIUYHO CpelCTBO

VK-1.1. AHanmupyer 3a1a4y, BbLACISIS €€

0a30BbIE COCTABIISIOIIUE, OCYIIECTBILSIET

JIEKOMITO3UIIMSA 33 I

YK-1.2. Haxonur v KpUTUIECKH

aHaJM3HUpyeT WH(HOPMAITUIO, HEO 0XO0 TUMYFO OTCYTCTBYIOT BCe O06nanaeTTpedyeMpIMU

JUIs pELICHMYsI IT0CTaBICHHO 1 33 Ia4H. HEOOX OIUMbIE 3HAHNS, Obnazaet Tpe6yeMHMH O6HaﬂaeTTpe6yeMHMH 3HaHUSIMU, YMECHUIMU,

VK-1.3. PaccmaTpuBaeT BO3MOXKHBIE yYMEHHUS, Bl JICHHSI 3HA HIGIMH JULA SHA HHAMI 1 Y MCHIAMH Ha BBIKAMH IS

B PHAHTH PEIICHHS 381K, OTICHIBAS HX IS HCTIOJ b 30BAHIS HCTIOJTB30BaHUSA JUTSI KICTIOJTb30BAHUSI IO B3OBAHISL

AOCTOUHCTBA U HEJOCTATKH. OCHOBHBIX 3a KOHOB OCHOBHLIX 34 KOHOB OCHOBHBIX 3a KOHOB OCHOBHBIX 32 KOHOB Jloxma b, 3a 1a4u,

VK-1.4.T'pamMOTHO, TOTHYHO, €CTECTBEHHOHAY YHBIX CCTCCTBCHHOHAY HHBIX CCTCCTBCHHOHAY HHBIX €CTECTBEHHOHAYYHBIX | KeHC-3a JaHUS, 3aYeT.
) )

apryMeHTUpOBAHHO (GopMHpyeT MUCUMILIAH U JICTHILTIH ] AHCHHTUTAT MUCLMIUINH U 3K3aMEH

COOCTBCHHBIE CY KJICHUS H OTICHKH. COBpPEMEHHBIX COBPCMCHHbBIX COBPCMCHHBIX COBPEMEHHBIX

Oriuuaet GpaKThl OT MHEHHUIA, MH(OPMALMOHHO- MH(pOPMALIHOHHO- MH()OPMAILIFOHHO- MH(pOPMALMOHHO-

MHTEPIPETALHiL, OLCHOK U T. /L. B KOMMY HUKaI[HOHHBIX KOMMY FHKAITORHBIX KOMMYHIKAIHOMHBIX KOMMYHMKaIlMOHHBIX

pacCyXACHUAX NPYruX y4aCTHUKOB TEXHOJIOTUH. TCXHOOTHH. TCXHONOTHIL TEXHOJOTHIL

ACATCIIBbHOCTH.

VYK-1.5. Onpenenser v oieHUBaeT
IOCJIEACTBUS BOZMOXKHBIX pEIICHHI
3a/1a4u.




7.3TunoBble KOHTPOJbHbIE 3aJIaHUA WJIH HHBbIE MaTepHAaJbl,
He00X0uMbIe ISl OLIEeHKHU 3HAHMII, YMEHMIi, HABBIKOB, XapaKTepu3yIOLIIX
3Tanbl (pOPMUPOBAHUS KOMIIETeHIUI B mpouecce ocsoeHust OITIOII BO

Joxmaabl
1. Hcnonw3oBaHME MOHATHS IPOU3BOIHOMN B 9KOHOMHUKE
Hud pepenimansl BHICHIMX MOPSAKOB U KX IPUMEHEHHE
OcobeHHOCTH KpUBOM O€3pas3inyus U MPeIeIbHOM MOJIE3HOCTH
DOyHKIHS TTOJAE3HOCTH ((PYyHKITUSA TPETTOYTCHMI )
[TpounsBoacTBeHHAS PyHKIHSA
Hcnonp3oBaHne METOA0B HAUMEHBIIIMX KBA/IPATOB B MPOTHO3UPOBAHUU
IIpumenenue MeTona MHOKUTENEN JlarpaHika
['paarieHTHBIH CITyCK B METO/1aX MAIIMHHOTO O0y4eHHUs
OCHOBBI TOCTPOEHHS HEHPOHHBIX CETEN
10 [TpuMeHeHre KOMITJIEKCHBIX UM CEIT B TEXHUYECKUX IMCIUTLUTHHAX
11. Annpokcumanus GyHkuuid. [Tonuaomsl YeObieBa. JluckpeTHbIe psabL
Dypse.

© oo N Oh oW

12. 3amaya 0000IICHHON HHTSPITOISAIAN

13. HuddepeHmanbHpie ypaBHEHU S B TEXHUKE

14, ®yHKUMU CHIpOca U TPEATIOKECHUS

15. mpuMeHeHue ¥ 3HAaUEHUE YaCTHOU MPOU3BOIHON U MPOU3BOAHOM 1O
HaIlpaBJICHUIO.

16. Pemenune 5KOHOMHYECKHUX 3a]1a4 C TOMOIIBIO OTIPEIEIIEHHOTO
WHTEerpasa

17. O030p METOJJ0B MATEMATHYECKOTO aHATM3a B 3a]]a4ax
MaTEeMaTUYE€CKOT0 00yUYEeHU S

18. IIporpammuas peanu3anusi METOJ0B PELIECHHS HEOTPEAEICHHbIX
WHTETPaJIOB.

19. IIporpammuas peaauzaius METOIOB PEIICHUS OTP eIEICHHBIX
WHTETPAJIOB.

20. IIporpammHas peain3anus METOJOB HAXOKACHUS TPOU3BOIHBIX.

21. TlporpammHas peaan3aiiys METOJI0B ITOCTPOCHHS Ipa(uKOB () YHKITHIA.

22. IlpuMeHeHHe MATEMaTUYECKOTO aHaTK3a B 3a/1a4aX ONTUMU3AIUU

23. YucneHHbIE METOAbI HAXOXKACHUS TPOU3BOIHBIX

24. YucneHHbIe METOIbI HAXOXKICHUS KOPHEH ypaBHEHU I

25. TlorpeuHocTs HHTEPNOIALMOHHOTO MoJuHOMa Jlarpanxa

26. YwucnenHnoe nud epeHupoBanme

27. YucneHHoe perieHue 00bIKHOBEHHBIX ¥ () PepeHIMaTIbHBIX
YPaBHECHUMN

28. YwucieHHOE pellIeHNe CUCTEM ypaBHEHUIA



29. YucneHHOe pelieHue CUCTEM HEJIMHCIHBIX YpaBHEHHUN
30. Python u pemnienue 3a1a4 MaTEMaTHYECKOTO aHATIM3a

Keiic-3apanus

Ilpumep keiic-3a0anus
3aBHCUMOCTb 00beMa BBIMTyCKa Y OT KOJTMYECTBA HCTIOIB3YEMBIX TPYIOBBIX
pecypcos L onpenensercs Gpynkumeii Y = F (L) kak

—

0,

0, L=
a, L=1

—

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

Nlw

|. BLIOpaTh 01MH NPpaBW/IbHbII BAPDHAHT OTBETA

OO0beM BoIlTycKampu L =N MOXKHO BBIYUCIIUTH 11O PopMyJie

1) Y(n)=a- 1—(%)n : 2) Y(n):4a-{1—(gjn];
. 1_@“ ; 4)Y(n):4—;(1—(%jn}

Il. Onpeneants N, ecniv u3BecTHH a=12; Y = 32% .

3)Y(n)=

N

I11. BeiOpaTs 1Ba 1 (60Jiee NpaBUIbLHBIX OTBETA

[Ipu a=12, 06beM BbIITyCKa HE MPEB30UIET BEIUYUH
1)46; 2)47, 3)48; 4)49.

3anaun
Ipumep 3a0au
3aoauu k meme «/Jupphepenyuanvruoe ucuucaenue Gyukyuu 00HoIU
nepemeHHow)
Haiitu mpenensr:
7xt2x® -1
1. lim > 7 )
x> 3X° —2X" + X
3% —x% +2x
2. lim -

X—0 X _X



. Bx*—x*-15
3. lim > .
x>0 X°—16
4 ”m\/4x2+2x—\/x—+3_
o= 3feax® 1142
5 “m\/9x2—9—2x
oo 9 x4
6 lim Ux® +2x-10-3x> |
- ow5y2 _1-3/27x° + x® —15x
7 lim (2x+1)° + (2x+2)° + (2x+3)° +... + (2x +100)° _

X—>e0 10x° +100
" e 3X+1_1'
. 4F 43
Im—--.
9' X0 4x+1+3x
. XP=3x+2
10. lim———

o1 X2 X — 2
OueHOYHbIE CPeICTBA 1JIs POMEKYTOYHOM aTTeCTAIUN

YK-1 cnoco6eH ocyecTBJISITh NOUCK, KPUTUYECKHIT AHAJIN3 U CHHTE3
uHopMauuK, IPUMEHATH CHCTEMHBbIH MOAXO0/ VIl PelIeHNsl MOCTaBJIeHHbIX
3a/1a4.

Bomnpocsl Ha 3aueT

1. Tlonsarue pynkumu. OCHOBHbIE CBOMCTBA () YHKIHH.

2. OcHOBHbIE »3JIeMEHTapHble (QYHKIMU (CTENEHHas, MOKa3aTeNbHas,
norapudMuUYecKas, TPUTOHOMETPUUECKHUE, 00paTHBIC TPUTOHOMETPUIECKHUE).

3. Kiaccudukarms @yHKITHHA.

4. TlpumeHnenue GyHKIMIA B 9KOHOMHUKE.

5. Ilpenen nepeMeHHO BETMYUHBI U €70 CBOMCTBA.

6. beckoHeuHOo Masias 1 OECKOHEUHO OO0JIbIIAs BETUYHHBL

7. HaxoxneHue npenesos.

8. IlepBwIif 3aMeUaTeIBHBIA TPEACIL

9. Bropoii 3ameuaTenbHBIN Tpeaes.

10. CpaBHeHME OECKOHEUHO MaJIbIX BETUYMH.

11. CBs13b 6€CKOHEUHO MaJIbIX ¢ 0ECKOHEUYHO OOJIBIITUMU.

12. HenpepwsIBHOCTD (DYHKIIMH B TOUKE U HAa OTpe3Ke (2 onpeaeeHus)

13. JuddpepenupansHoe ncuucienue pyHkiuu 1 nepeMeHHoi.

14. TIpouszBoanas pyukumu OcHOBHbIE TpaBWia U GepeHIupoBaHusl.

15. [Ipon3BoHbIE CTEMEHHBIX, TPUTOHOMETPUUYECKUX, ITOKA3aTEIIbHbIX,
Jorapu(pMuyecKux @ yHKIHA.



16. IIpon3BoHAS CI0KHOU (PYHKIUH.

17. IIpon3BoiHbIE 0OPATHBIX TPUTOHOMETPUIECKUX (PYHKIIHIL.
18. [Ipon3BoIHbIE BHICIINX TOPSIIKOB.

19. DKOHOMHYECKU A CMBICIT IIPOU3BOTHOM.

20. Mcrionb30BaHue MOHSATHS TPOU3BOTHON B SIKOHOMUKE.

Bonpocsl k 3K3aMeHy

1. Yucnossle paasl. CxonumocTs 1 cymMMma psana. Heobxoaumoe yciosue
CXOIUMOCTH.

2.  Psanel c HeoTpULIATETHHBIMY YICHAMH.

3. Ilpu3Haku cpaBHEHUS YHUCIOBBIX PSIOB. DTATOHHbIE PSIIBI.

4. 3HakouepeayroIIMecs Psbl.

5.  AOcomTHAs U YCJIIOBHAS CXOIMMOCTD PSIJIOB.

6. CreneHHbIE PSIBIL.

7. HHTepBasi cXOAUMOCTU CTENIEHHBIX PSIOB.

8. CpoiicTBa CTENIEHHBIX PSIJIOB.

9. PasnoxeHue QyHKIMIA B CTETICHHBIE PSIIbIL.

10. Psansr Teitnopa.

11. Psanst Oypse.

12. CxomumocTts psina Oypee.

13. Psaabl @ypee 11t 4ETHBIX U HEUETHBIX (PYHKIMH.

14. Psap @ypoe ¢ nepuogom 2L.

15. KommiekcHsbie uncia

16. OcHoBHbIe OHATHA 1 (D EePeHITUATBHBIX YPaBHEHHUH TEPBOTO MOPSIIKA.

17. JuddepeHimanbHpie ypaBHEHHS IEPBOTO MOPSIIKA.

18. HuddepenimanbHbie ypaBHEHUSI BTOPOTO MOPSAKA.

19. Opnopoanbie nudPpepeHIaTbHbIC YPABHEHUSI.

20. IIpunoxxenue nudhepeHIHaIbHbIX YpaBHEHUNA B 9KOHOMHUKE.

OIIK-1. Cnocoden NPUMEHATH €CTeCTBEHHOHAYYHbIE "

oﬁmenﬂmenepnme 3HaHUu1, METOAbI MAaTEeMAaTHYCCKOI0O aHaJIn3a n

MO/ICJIMPOBAHNS, TEOPETHYECKOT0 U IKCIEPUMEHTAIbHOI0 UCCJIET0OBAHUA B
npogdeccuoHaIbHOU 1eATeJIbHOCTH.

Bonpocel Ha 3aueT
1. duddepeHiman u ero cBONCTBA.

©CoOoNOOE WN

[IpriiokeHune npon3BOIHOM.

IIpaBuio Jlonurans - bepayium.

Bo3spacranue u yObiBaHHE () yHKLIUH.

OkctpemyM ¢pyHkuu. H. 1 1. ycinoBus sakcTpeMyma.
AcuMnTOTH QyHKIIUU

Haubomnpiiee u HanMeHblliee 3Ha4eHr e G YHKITUH.
BBINyKIIOCTh M BOTHYTOCTb (DYHKIIHA.

H. u 1. ycroBus BBITYKIIOCTA U BOTHYTOCTH.



10.

AcUMITOTHI () YHKIIUH.

11. OOmas cxeMa ucciaeaoBaHus yHKIIH.

12. HeomnpenenaeHHbI HHTErpal U €r0 CBOKCTBA.

13. MeTo1bl HHTETPUPOBAHNS: MHTETPUPOBAHUE PA3TI0KEHUEM.

14. MeTtoa 10ICTAaHOBKH.

15. MeToabl HHTETPUPOBAHHUS: METOJI UHTETPUPOBAHMUS 1O YACTSIM.

16. WuTterpupoBaHue HEKOTOPHIX (PYHKIIUN, COAECPKAIIMX KBaJpaTHHIA
TpPEXUJIEH.

17. WHuTerpupoBaHue pariMOHATBHBIX ()YHKITHIA.

18. HuTerpupoBaHUE TPUTOHOMETPUUECCKUX () YHKIHIA.

19. HuTerpupoBaHue HEKOTOPHIX UPPALUOHAIBHBIX ()YHKIIUIA.

20. O He Oepymuxcs MHTETpaiax.

Bomnpocel Kk 3k3ameny

1. TeopeMsl 0 CyIIIECTBOBAHUU U €IUHCTBEHHOCTH PEIIICHHUS.

2. DneMeHTHI KauecTBeHHOTO aHanm3a /Y 1-ro mopsiaka.

3. Henonneie 1Y 1-ro nopsiaka.

4, 1Y c pa3nenstommuMucs epeMeHHbBIMU.

5.  Opnnopopaubie /1Y 1-ro mopsiika.

6. UYwucneHuble MeTO bl petieHus AU ( HepeHIIaATbHBIX YPABHEHHH.

7. JIY 2-ro nopsaka, 10MyCKaroII1e MOHKEHU e TOPSIIKA.

8. Jluneiinsie 1Y 2-ro mopsiika ¢ mOCTOSSHHBIMU KO (DUIIHEHTAMHU.

9. Ilpunoxenwne JIY B 5KOHOMHUYSCKOMN THHAMUKE.

10. Ob6nactb onpeneneHus GyHKIMU ABYX MEPEMEHHbIX.

11. VYpaBHEHUs TUHUH.

12. Tlpenemnsi OT QYHKIIUN HECKOJIBKUX TEPEMEHHBIX.

13. YactHble mpou3BoAHbIE U U] D EepEeHITHATDL.

14. DxctpemyM (HyHKIIUN HECKOJIBKUX MIEPEMEHHBIX.

15. IIpou3sBojHAas [10 HAIIPABJICHUIO.

16. I'pagueHT QyHKIWMM.

17. TlomHoe nmpupalleHue v MOJHBINA AU hepeHIwa, ero MpuMeHEHHE.

18. TlpousBomHas ClIOKHOM (DYHKIIMH, MPOU3BOJHAS HESBHO 3aJaHHOU
byHKIUN.

19. VYpaBuenwue kacaTenbHOM K KpuBoil F(x,y)=0.

20. YpaBHeHUE KacaTeIbHOM MIOCKOCTH K ToBepxHOCcTH F(X, y,2) =0 .

OIIK-6. Cnnoco0eH aHAJIN3NPOBATH U pa3padaTbiBaTh OPraHUu3alMOHHO-
TEXHHYECKHE H IKOHOMHUYECKHE TIpolecchl ¢ TNpPUMEHEHHEeM METO/I0B

CUCTEMHOI'0 aHAJIM3a U MATEMATHYECCKOI'0O MOACIMPOBAHUA.

Bonpocel Ha 3aueT

1.
2.
3.

OrnpeneseHHbIN HHTETPal v €T0 CBOKWCTBA.
['eomeTpryEeCKuil CMBICII OITPEICIIEHHOTO MHTErpaia.
CBolicTBa ONPEIETIEHHOTO MHTETPAIA.



Mertopbl petieHus onpeaesIeHHOT0 MHTEerpaa.
Brrancnenue onpeiesIeHHOro MHTerpania.
Teopema HeroTona - JleliOuua.
Teopema o cpeiHEM 3HAUCHUU.
HNHTerpanbHble CyMMBI U CBSA3b C ONPEIEIEHHBIM HHTETPAJIOM.
[IporpaMmmHasi peanu3anys BbIYUCICHUS ONPEICTICHHBIX MHTETPAJIOB.
10. IInomaas KpUBOJMHEWHON (UTYypbl B JEKApPTOBBIX M MOJSPHBIX
KOOpAWHATAX.
11. JlnuHa 1yTHv KPUBOM.
12. OObem Tena BpalleHHus..
13. TlpunoxeHus OnpeAesieHHbIX HHTETPaJOB K PEIICHUIO MPOCTEHIIHX
dbu3nUecKux 3a1a4.
14. TTpuGau>xeHHOE BBIYUCIICHHUE ONPEICICHHBIX HHTETPAJIOB.
15. BpblunclieHrE III0AI1 TOBEPXHOCTH BPAILICH US.
16. Mexanudeckoe MPUI0KEHUE ONIPEIEIEHHOr0 MHTETpaa.
17. HuTerpanbl OT HEOTPAaHUYEHHBIX (DYHKIIUA.
18. DKOHOMMYECKUI CMBICI OPEIETIEHHOT0 HHTErpaia.
19. Hcnonb3oBaHUE MOHSTHS OMPE/ICIICHHOTO MHTETPajia B S)KOHOMUKE.
20. HecoOcTBeHHBIC HHTETPAIBI.

©oN A

Bonpoch! K 3k3amMeHy
[Tonneiit aud pepeniman
HuddepenimpoBanne HesIBHBIX (DYHKIIAN
[Ipon3BoIHAsA 1O HAIIPABJICHUIO.
['panueHT.
JIBOVIHBIE UHTETPATBI
KpuBosmHenHbIE HHTETPAIbI
IToBEpXHOCTHBIE HHTETPAJIBI
Pu3nyecKre NPUIIOKEHUS JBOVHBIX NHTETPAJIOB
. HecoOGcTBeHHbIE TBOIMHBIC HHTETPATIBI
10 AOCOMIOTHBIN SKCTPEMYM
11.®opmyna Teinopa
12.®opmyna ['puna u ee npuMeHEHHE.
13.®opmyna Ctokca.
14 .YacTHbIe MPOU3BOIHBIE BBHICIIINX TTOPSIKOB.
15.9kcTpeMymbl GYHKIMH IBYX IEPEMEHHBIX.
16.Y cnoBHBIE HKCTPEMYMbI; Hau0OJIbIlIEE 1 HAUMEHbIIIee 3HAUCHHUS () YHKIIUU Z
=f (X, y) B 3aMKHYTO} OTrpaHUYEHHOM 00JIaCTH.
17 .I'panueHTHBIN CITyCK B IPUJIOKEHUH K 33/1a4aM MAIIMHHOI0 O0y4eHHUs
18.I'pad Berancnenunii qud pepenimana yHKIUM.
19.I1porno3upoBanue (METO HAMMEHBIITNX KBAIPATOB )
20.IIpunoskeHre MaTeMaTHYeCKOro aHaJIN3a K 3a7jauaM MallIiHHOTO 00y YEeHHUSL

©CoNoorLNE



Ilpakmuueckue 3a0anus 011 npo8edeHus 3auema

B pamkax mpakTuueckoro 3ajaHus JJIsi OLIEHKH OCBOCHUS KOMIIETCHIIMN
OIIK-1, OIIK-6, YK-1 oOyuaromemMycsi Npeajaraercsi BBIMOJHUTh OJHO W3
CIEIYOIINX 3aJTaHUI:

Haiitu npenensr:

( 2x3 —3x? + x+1 JSX

lim
2x3 —3x* —2x+3

IimS|n2x
4 X—0 X
li sin® 2x
5 Xx—0 3X2
| tg°4x
6. 0 10%°
li sin5x
7. 04X
lim sin? 6x.
8. ° 2X
o Ixim) (8x - ctg2x).
Iim6—)(3.
10, *>° sin® 2x
”marctg8x_
11. °  IX
lim — X
12, *>° arcsin 9x
tg? >
lim > 2.
13. x>0 22X
“mcosx—l_
14. *>°  3%°
lim sin 3x

15. *~° Sin 10X

HaliTi npou3BOAHBIE X', OOPATHBIX ()yHKIMIA:



17 ¥ =2x+x°
o x-1
18, x+5.

Haiitu npou3BogHbIE y', OT HESIBHBIX () YHKIIHI:
19.2X+y—-4=0
20 XIny+ylnx=0

oy VX +y-2=0
my+§—a:0

22. y

23 X'~y =a

o4 e"+e’ —e¥ -1=0
Haiitu npousBoaHbie G yHKINN, 3aJaHHBIX TAPAMETPUUESCKHU :
X =acos’t
25_{y--asinzt
{x = a(t —sint)
0. |V =all—cost)

x = e'sint
o7 Y= e’ cost

HccnenoBath GyHKIMU U TOCTPOUTD UX TPaUKH:

2X
28y = 1+x°
29y =X (x=4)
2X
30y = 2+Xx
3ly= (x+1™
32y=7xe?
Inx
3By= X .
Haittu uaTerpansr
J- dx
34,7 X* —x-2
X2
——adx
500



dx
36"'.X3—X2
dx
?,7_-'.x3 + X
J' dx
38.° x*+1
Xdx

39.IX3—1

J‘ dx
40, x(x+1)°

dx
4:|__J.ix2 —1ix+2)
J-( (x2 +2)dx

42,7 6+ 17 (D)
xdx
il axca
J'ZXZ—_XdX
44 .° x* —6x+10
I%dx
45,7 X* —9X" +6X
_[ x*dx
46." Vx-1
I Jxdx
47. 2x +3
J'\/;dx
48.° Yx+1
'[ xadx
49.” Y2x+1
dx
50_J-il+3\/;wx

dx
1.
> I (2+ cosx)(3+cosx)

X 7
52.jtg3(§+zjdx

53. J'cosi cos> dx
2 3

54.Isin9xsinxdx

Brerauciants OIIPCACICHHBIC MHTCI'PAJIbI:

5
55.Ix\/x2 —16dx.



5
56. xdx .
'1[\/1+3x

24X +2
57.]1' 2X_ldx.

T Jxdx
5&£J§—f

59.I2|nx+1dx.
’ X

HaiitTi 06beM Ten, 00pa3oBaHHBIX MPH BpaleHue BOKpyT ocu Ox u Oy
TJIOCKHUX (PUTYP, OTPAaHUUCHHBIX JTUHUSIMU:

60.Y=X, Y=4x,
61.y:sinx,y:0npp10£xs;r.
62.y:4/x,x:1,x:4,y:0.

Ilpaxkmuueckue 3a0anus 0,151 nPOGEOCHU IK3AMEHA
B pamMkax mpakTudeckoro 3ajaHus ISl OIEHKH OCBOCHUSI KOMIIETEHITHIA
OIIK-1, OIIK-6, YK-1 oOyu4aromeMycsi mpeiaraercsi BBIIOJIHUTh OJHO W3

CIEIYIOIINX 3aJaHUI:

[TpounTerpupoBats 1uddhepeHmanbHble ypaBHEHU I BTOPOTO MOPSIIKA:

1. Y'=sinx
1

0 VT
y,,__ﬁ

3. y’

4. 4y =1
14 1 1

e Y =5(v1+y2)3

6 qu_y/:O

Haiitu o6mmue pemieHus 0JHOPOAHBIX TU (D PepeHIMaTbHbIX YPABHEHU M
BTOPOTO MOPSAKA C MOCTOSHHBIMU K03 PUITMEHTAMHU:

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

11.Y" -2y’ +y=0
12_y"+8y’+16y=0



13. y"'—4y'+13y =0
14.Y"+6y'+25y=0
15. y"+9y=0
16. y"—16y =0
Haiitu oO1iue pernieHus ypaBHEHMS:

17.Y" -6y -7y =32e™

18.Y"+2y' -8y =12*

19. yﬂ_zy!+ y — eX

00.Y" +7y +12y = 24x* +16x 15
29

+y -6y =—x? -
21.y y' -6y 18

22 V' —4y'+3y=x-1
23 y" -2y’ =6x" —10x+12
24 y"—3y'—10y =sinx +3cosx
HccnenoBaTh naHHBIE PAIBI HA CXOOAUMOCTD, TPUMEHUB IPU3HAKU CPAB HEHUS:
2N
25. 25 -5

i 2n+7
=3n°+11

o0 3”
29_; n@3" —4)
= In(n+3)
so.g n’
i;
31.n:1 \/Fln(n+1)

1
32. Z;V_In(n +1).

Zsm

33. "3 5n +n

an nz;\/_ [1 cos—j

C IIOMOIIBIO UHTCTPAJIBbHOTO IIPU3HAKA UCCIICAOBATL CXOAUMOCTD PAIO0B!

- 1
35, Z;' (3n+2)In(3n+2)’



= 1
36.; n YIn°n
iﬂ

37.n=2 N
HaiiTi o6macT CXOIMMOCTH CTEIIEHHBIX PSAIOB:
x x2 x* x*

—+ + + +....
38.1:2 23 3.4 4.5
39. 732"

ooXn

40,7 1

Zn!x”.
41. =
X3 X X9 X12
e e T
42 8 8.5 8.9 g8 .13

3 10" x".
43.;

6

X x2 x3

+ + +o
44.2+3 2°+3* 2°4+3°

00

ne L
> x"tg=.
45, 11 n
5°x* 5°x® 5'x‘
OX + + + +
46. 21 3l 4
NccnenoBath GyHKIIMKM HA SKCTPEMYM:

47 2=X +Yy* +xy—4x-5y

48 2=Xyl-x-y)

49_z:x3y2(2—x—y)_
2 > 11
Z=X2+xy+y +-+=
50. Xy,
51_z=2x3—xy2+5x2+y2.

X

59 2 =e5(x+ yz)_



BeraucinTe 1BOVMHBIE MHTETPATIBL:
53.ﬁ (x+ yz)dxdy, rae D orpannueHanpsiMbIMM y=X, Y= 2X H
D

y=-x+4.

54, J'J' fdxdy, rae D orpanuueHa mpsAMBIME Yy = €%,y = e** U IPSIMOiA
y
D

X =2.
55. IJ'erxdy, rne D orpannuena runep6onoit xy = 1, ockto abciucce u
D

NPSIMBIMU X = 2, X = 3.

Nwmerores ciienyromue JaHHbIe O IEPEMEHHBIX X U y. [Ipeanosaras, 4o Mmexmy
X U y CYILIECTBYET JIMHEHHAsl 3aBUCUMOCTb, HAUTU 3MIUPUYECKYIO (HOpMYITy
y = ax+b MeTOJIOM HAUMEHBIINX KBAJAPATOB:

56.x - menaHaToBap (yci.ell.); Y — YpPOBEHb PO (THIC.CII.):

X, 3,0 4,0 5,0 6,0 7,0

Yi 200 160 120 90 80

57.X - ypoBeHb OTPEOICHUS SJIEKTPOIHEPIHH HA MPEANPUATHH (MIIH KBT. 1);
y — ce0eCTOMMOCTb €TMHULIBI TPOAYKIIMH:

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 ABUTATEN (JI.C.); Y — CPEeIHMIA CPOK €ro dKCIUTyararmu (Mec.):

Yi 18 20 21 24 25




[1o 3xCrIeprUMEHTATBHBIM JAHHBIM TOCTPOUTH METOJOM HAUMEHBIIIMX
KBaJIpaTOB
JMHENHYIO SMITMPUUYECKYIO0 3aBUCUMOCTD Yy = ax+b. CpaBHUTH MOTYyUYEHHYIO
3aBHCHUMOCTH C aJIbTEPHATUBHOU U OIIPEICIIUTh, KaKas U3 HUX JIyYIlle
COOTBETCTBYET HKCIIEPUMEHTAIbHBIM TAHHBIM:

59.
X; 2 2.5 3 3,5 4
Yi 4,2 55 6,9 8 9,5
AnbTepHATUBHAS 3aBUCHMMOCTB Y = 2X+01x2.
60.
X 1 2 3 2 5
Y, 1,0 1,4 1,7 2,0 2,2

AJ'IBTepHaTI/IBHa}I 3aBUCHUMOCTL VY = \/; .

7.4 MeToauuecKkue MAaTepuajibl, ONpedeJsIONAe MNPOLEeYPbl
OLlCHUBAHUSI 3HAHMHA, YMeHHiHd, HABBIKOB XapPaKTePU3YIOIIUX ITalbI
¢GopMupoBaHus KOMIIETEHIIUI

KpuTepun oneHKH /0KJIaJa: HOBU3HA TEKCTa, 0OOCHOBAHHOCTH BHIOOpA
WCTOYHUKOB JIUTEPATYPHI, CTETICHb PACKPBITHSI CYIITHOCTH BOIIPOCA, COOIIOACHUS
TpeboBaHM K 0() OPMIICHHIO.

O1eHKa «OTJIMYHOY» — BBITIOJIHEHBI BCE TPEOOBAaHMS K HAMTMCAHUIO TOKJIAIA:
o0o3HaueHa mpobieMa 1 000CHOBaHA €€ aKTYaIbHOCTD; CCIaH aHATH3 Pa3IMIHBIX
TOYEK 3pCHHUSI Ha pacCMaTPUBACMYFO IPOOJIEMY U JIOTUYHO U3JI0KEeHA COOCTBECHHAS
O3UIUS; C(HOPMYITHPOBAHBI BBIBOJIBI, TEMa PACKPBITA MOJHOCTHIO, BBIACPKAH
00BEM; COOII0ICHBI TPEOOBAHK S K BHEITHEMY O()OPMIICHHUIO.

O1eHKa «XOPOIIO» — OCHOBHBIEC TPEOOBAHUS K JIOKJIATy BBHITTOJIHEHBI, HO MPH
9TOM JIOMYIICHBI HEAOYETH. B 4aCTHOCTH, UMEIOTCSI HETOYHOCTH B M3JI0KCHUH
Marepuaia; OTCYTCTBYET JIOTHYECKasl IMOCIIEIOBATEILHOCTh B CYXICHHUSIX, HE
BBIIEPIKaH 00BEM JTOKITA1a; UMEIOTCSI YITYIIEHUS B 0)OPMIICHHUH.

O1eHKa «yI0BIETBOPUTEIIEHOY» — HMEIOTCS CYIIIECTBEHHBIE OTCTYTIICHHUS OT
TpeboBaHMii K pedepupoBannio. B yacTHOCTH: TeMa OCBEIICHA I YaCTUYHO;
JOMYIIECHBI (PaKTHIECKUE ONTMOKH B COJICPYKAaHUH JIOKJIAJa; OTCYTCTBYIOT BBIBO/IBL

OreHKka «HEYOBJICTBOPUTEIIHHO» — TEMa JOKJIaJa HE PacKpbITa,
OOHApYXKUBAETCS CYIIECTBEHHOC HETIOHMMAaHUE MPOOJIEMBbl WU JOKIAJ He
IIPEICTaBIICH BOBCE.



Kpurepuu oueHku keic-3aganus.

Pe3ynbraT BBINOIHEHHA KEUC-3aJaHUS OLICHUBAETCS C YUETOM CJICTYFOIIIX
KPUTEPHUEB:

— MOJIHOTA MPOPAOOTKH CUTYALINH;

— IIOJIHOTA BBIITOJIHEHU S 3aJaHUS;

— HOBU3HA U HEOPAUHAPHOCTH IIPEACTABICHHOIO MaTEpUAIa U PELLICHUI;

— IIEPCIIEKTUBHOCTb M YHUBEPCAIIBHOCTD PEILICHUN;

— YMEHHUE apryMEeHTUPOBAHO 0OOCHOBATH BEIOPAHHBIN BApUAHT PELICHUSL.

BrinonHeHue keiic-3ajaHus HE TPElyCMaTPUBAET BBICTABJICHUS OL[CHKH.

Kpurepuu onieHuBaHus pelieHNs 32124

O1eHKa «OTJMYHO» CTABUTCS, €CIM OTBET Ha BOMPOCHI 3aJa4yd JaH
NpaBWIbHO, OOBSICHEHHE Xo0/Ja €€ pelIeHHs MOAPOOHOE, IMOCIIeN0BATEIFHOE,
rPaMOTHOE, C TEOPETUUYECKUMH 00OCHOBaHUSIMU. OTBETHl Ha JOMOJHUTEIHHBIC
BOIIPOCHI BEPHBIE, YETKUE.

O1neHKa «XOpPOII0)» CTABUTCS, €CIIM OTBET Ha BONPOCH 3aJadyd JaH
IpaBUIIbHO, OOBACHEHHWE XoJa e€ pemeHus MOoAPOOHOE, HO HEJOCTATOYHO
JIOTUYHOE, C SAUHUYHBIMU OIIMOKAMU B ICTAJISX, HEKOTOPHIMHU 3aTPYTHEHUSIMH B
TEOPETUYECKOM 0OOCHOBAHUM; OTBETHI HA JIOTIOJHUTEIHHBIE BOIIPOCH! BEPHBIE, HO
HEJIOCTAaTOYHO YETKHE.

O1eHKa «y10BJI€TBOPUTEIBHOY CTABUTCS, €CIIM OTBETHI Ha BOTIPOCHI 33,1a41
JaHbl TPABWIBHO; OOBSACHEHHE XOJa €€ pelleHUs HEeJ0CTaTOYHO IOJTHOE,
HEIOCJIeI0BaTELHOE, C OIMOKaMH, CIIa0bIM TEOPETUUECKUM OOOCHOBAHUEM, B TOM
YHCJI€ JICKIIMOHHBIM MAaTepuaioM; OTBEThl Ha JIOTIOJHUTEIHHBIE BOIPOCHI
HEJI0OCTATOYHO YETKHUE, C OLTMOKAMU B ACTAJISX.

O11eHKa «HeY10BJIETBOPUTETHHO)» CTABUTCS, €CIIM OTBETHl HA BOIPOCHI
3aay JaHbl HempaBwibHO. OObACHEHHE Xo0/a €€ penieHus JaHO YaCTUYHOE,
HEIOCJeI0BaTeIbHOE, C TPYOBbIMU OIIMOKaMH, 0€3 TEOPETUUECKOr0 000CHOBAHMSL
OTBeTbl Ha JONOJIHUTENIbHBIE BOPOCHI HE AAHBI.

Kpurepum oueHku 3ayera

OLEHKH «3a4YTEH0» U «He 3a4YTeHO» BBICTABIISIFOTCS MO AUCUUILIMHAM,
(b opMoii 3aKITIOUUTENHHOTO KOHTPOJSt KOTOPBIX SIBJIsieTCs 3a4eT. [Ipu aTom orieHka
«3auTEHO» JOJKHA COOTBETCTBOBATH MapaMeTpaM JItoOOW U3 IMOJIOKUTEIBHBIX
OLICHOK («OTJIMYHO», «XOPOIIO», «yJOBJIETBOPUTEIBHO»), & «HE 3aYTEHO» —
IapameTpaM OLEHKH «HEYAOBIETBOPUTEIBHO.

Kpurepum oieHKu Ha 3K3aMeHe

OueHKa «OTJMYHO» BBICTABIsACTCS OOydYaroueMycsi, KOTOpbId oOjagaer
BCECTOPOHHUMH, CHCTEMATHU3UPOBAHHBIMU U TIYyOOKUMH 3HAHUSMHU MaTepuala
y4eOHOM MporpamMmbl, yMEET CBOOOJHO BBINOJIHATH 3a/IaHUS, TPEAYCMOTPEHHbBIE
y4eOHOM MpOrpaMMoM, YCBOWJI OCHOBHYIO M O3HAKOMHJICA C JIOMOJTHUTEILHON
JUTEPATYpOM, peKOMEHIOBaHHOH y4ueOHOl mporpammMoii. Kak mpaBuiio, oreHka
«OTJMYHO» BBICTABJISIETCSI 00YYAIOIMIEMYCsl YCBOUBIIIEMY B3aHMOCBSI3b OCHOBHBIX
MOJOKEHUN W TIOHATUN NUCIUILUIMHBI B WX 3HAUYCHUU JUIsI TPUOOpeTaeMoit



CHELHUATbHOCTH, NPOSIBUBILEMY TBOPYECKHE CIOCOOHOCTH B IOHHMAaHMH,
U3JI0KEHUU M HCIHOJIb30BaHMM  y4eOHOro  MaTepuana,  MPaBHIBHO
O0OOCHOBBIBAIOIIEMY TPUHSTHIE PELICHUS, BIAACIONMIEMY Pa3HOCTOPOHHUMU
HaBBbIKAMH U TPUEMAMHU BBITIOJIHEHU A TPAKTUYECKUX Pa0OoT.

OneHka «XOpoOIIO» BBHICTABISETCS OOydYaroIIEeMycs, OOHAPY>KUBILIEMY
MOJIHOE€ 3HAHUE MaTepuaja y4eOHOW MPOrpaMMbl, YCHEUIHO BBIMOIHSIOMIEMY
NpEeAyCMOTPEHHbIE y4eOHOM MporpaMMoOi 3aJaHus, YCBOMBIIEMY MaTepHal
OCHOBHOM JIUTEPATYpbl, PEKOMEHJOBAHHON yueOHOU nporpammoii. Kak mpasuio,
OLICHKA «XOPOLLIO» BBICTABJISIECTCS oOyuJaroriemycs, IIOKa3aBIIEMy
CUCTEMAaTU3UPOBAHHBI XapaKTep 3HAHUN MO AUCIUILIMHE, CHOCOOHOMY K
CaMOCTOSITEIBHOMY TOTOJIHEHUIO 3HAHMN B XOJ€ JalibHeiiield y4eOHOU u
poeCcCHOHABLHON AESITEbHOCTH, MPABUIBHO MIPUMEHSIONIEMY TEOPETUUECKUE
MOJIOKEHUSI MPU PEIICHUH TPAKTUYECKHUX BOIPOCOB U 3a/ay, BIAACIOLIEMY
HE00XOAMMBIMU HaBBIKAMHU U TTPUEMaMH BBITIOTHEHHU ST TPAKTUYECKUX PaboT.

OrneHka «yA0BJIETBOPUTEIbHOY» BHICTABIISETCS 00yJarOIeMycCsl, KOTOPBIi
MoKa3aJl 3HaHWE OCHOBHOTO Marepuana ydeOHOM mporpaMMbl B 00beMeE,
J0CTAaTOYHOM 1 HEOOXOIUMBIM JIJIs1 JasibHEHIIIeH y4eObl U MPeICTOSILIEH paboThl 1O
CIELMATIBLHOCTH, CIPABUJICS C BBIITOJIHEHUEM 33JJaHU I, TPETyCMOTPEHHBIX YUEOHOM
MIpOTpaMMOii, 3HAKOM C OCHOBHOM JIUTEPATypOH, peKOMEHIOBAHHON y4eOHOM
nporpammoii. Kak mnpaBuio, OLEHKa «yJIOBJIETBOPUTEIIBHO» BBICTABJIISACTCS
oOyJarolemMycsi, JTONyCTUBIIEMY MOTPEIIHOCTH B OTBETaX Ha JK3aMEHE HJIM
BBITTOJTHEHUH HK3aMEHAIMOHHBIX 3aJaHUi, HO 00JagaromeMy HEeoO0XOIUMbIMU
3HaHUSIMU TI0J] PYKOBOJICTBOM MpENojAaBatrelisl M YCTPAHEHUs HTHUX
MOTPENIHOCTEH, HAPYIIAIOIIEMY IOCIEIOBATEIBHOCTh B U3JIOKEHUU Y4eOHOTO
MaTepuaga U HCIBITHIBAOLIEMY 3aTPYIHEHUS MPU BBITOJIHEHUH MPAKTUYECKUX
paboT.

OneHka «HeYI0BJIETBOPHUTEJIbHO» BBICTABISIETCA OOydYaroniemycs, He
3HAIOIIEMYy OCHOBHOW YacTH Marepuaja y4eOHOW MpOrpaMMbl, JOITYCKAIOIIEMy
NPUHLHUIHMATIBHBIE OUIMOKA B  BBIIOJIHEHUM MPEAYCMOTPEHHBIX Yy4ueOHOU
MpOTrpaMMOii 3aJlaHN i, HEYBEPEHHO C OOJIBIIIMMU 3aTPYIHECHUSIMH BBIOIHSIIOIIEMY
npaktuueckue paborel. Kak mnpaBuiio, OLIEHKAa «HEYJIOBJIETBOPUTEIBHO
BBICTABJIICTCS 00yYaOIIEeMyCsl, KOTOPBI HE MOXKET MPOJOJIKUTH O0yUYCeHHE UIN
NPUCTYIUThH K JEATEIBHOCTH MO CIIEHUMATBHOCTH 0 OKOHYAHU U YHUBEpCUTETa 0e3
JOTIOJTHUTENBHBIX 3aHATUN I10 COOTBETCTBYIOILLEN U CLUIIIUHE.

KOHTpOnp OCBOEHHSI JUCLMILIMHBI NPOBOAMTCS B COOTBETCTBUM C
[In KyoI'AY 2.5.1 Tekymuii KOHTpOJIb YCIEBAEMOCTH U MPOMEKYTOUHAS
aTTeCcTaIs 00yJaroIuXcsl.

8 [lepeyeHb OCHOBHOM M TOMOJHUTEJIbHOH y4eOHO JUTEPaATyPHI

OcHoBHas JiUTEpaTypAa:
1. Makcumenko, B. H. IIpakTukym mo maTeMaTHUE€CKOMY aHaJIM3y.
YacTs 1 : yueOHoe nocodue / B. H. Makcumenko, A. B. ['o6b11. — HoBocuOmpek :



HoBocuOupckuii rocy1apcTBEHHBIN TEXHUYECK A yHUBepcuTeT, 2014, — 116 ¢. —
ISBN 978-5-7782-2474-2.— TexcT : 2EKTPOHHBIN // DIEKTPOHHO-OMOIMOTeHAas
cuctema IPR BOOKS : [caiiT].— URL: http://www.iprbookshop.ru/45425.html. —
Pexxum noctyna: aiis aBropusup. [lons3oBateneit

2. 'eBopksiH O.A. Marematuka. MaremMaTuueckuii aHainu3 [ DIeKTPOHHBIN
pecypc]: yduebnoe mocodbue/ I'eBopksn I.A., MamaxoB A.H.— DnexTpoH.
TeKCTOBBIEC JaHHble.— M.: EBpasuiickuil oTKpbIThIi HHCTUTYT, 2010.— 344 ¢c.—
Pexxum noctymna: http://www.iprbookshop.ru/10715.— 9bC «IPRbooks»

3. beikoBa, O. H. MaTtematnaeckuii anam3. Yacts 1 : yuebHoe mocoodue/ O.
H. bwmikoBa, C. 1. Komgrma. — M. : MOCKOBCKMH II€Iarorn4yecKui
rocynapcTBeHHbIl yHuBepcuteT, 2016. — 120 ¢c. — ISBN 978-5-4263-0391-1. —
Texcr : anexTpoHHbIH // DnexkTpoHHO-0nbnoTeunas cucrema IPR BOOKS : [ caitr)].
— URL: http://www.iprbookshop.ru/72501.html. — Pexum nocryma: mis
ABTOPU3UD. IT0JIb30BATENEN

JlonoJIHUTeIbHASL JIMTEepaTypa:

1. banabaeBa, H. II. Marematuueckuii aHanu3. DYHKIUU MHOTHX
nepeMeHHbIX : yueOHoe nocobue / H. I1. banabaesa, E. A. Ou6om. — Camapa :
[IOBOMKCKMM ~ TOCYHApPCTBEHHBIM  YHUBEPCUTET  TEJICKOMMYHHMKAllUM U
uHpopmatuky, 2015. — 119 c¢. — ISBN 2227-8397. — Tekcrt : 3JIeKTPOHHBIH //

OnekTpoHHo-OuOnmoreynas cucrema I[PR BOOKS : [caiit]. — URL:
http://mww.iprbookshop.ru/71852.html. — Pexum moctyna: st aBTOpHU3MP.
[Tons3oBareneit

2. T'yapko HO.A. MareMaTudeckuii aHaimm3 [DIEKTPOHHBIA pecypcl:
yueOHoe nocooue/ I'ynbko FO.A.— DneKTpoH. TeKCTOBbIE TaHHble.— Bonrorpa;
Bonrorpanackuii uHCTUTYT OM3Heca, By3oBckoe oOpa3zoBanue, 2008.— 151 ¢.—
Pexxum moctymna: http://www.iprbookshop.ru/11335.— 9BC «IPRbooks»

O Ilepeyennb pecypcoB HH(POPMAUOHHO-TEJIEKOMMYHH KAI[MOH-
HoH ceTu «HTEpHET»

ITepeuens ObC
Ne HaunmenoBanue TemaTuka Ccblika
1. | IPRbook YHuBepcaibHas
2. | OGpa3oBaTeabHBINA MOPTAT YHuBepcanbHas
Ky6lrAY



http://www.iprbookshop.ru/
https://edu.kubsau.ru/

10 MeToauveckue yKa3aHus sl 00y4AKOIIMXCSH M0 OCBOCHHIO
AUCUHHUILIAHBI

1. Opasuckas H.I1. Matematnueckuii aHaau3 : COOpHUK 3a1a4. YacTs 1. —
Kpacuonmap: Ky6I'AY, 2015. — 44 C. Pexum JOCTyTIA:
https://edu.kubsau.ru/file.php/118/1Sbomik_zadach Orljanskaja_404816 v1 .PD
F

2. Opasuckas H.I1. Marematudeckuii aHainus : cOOpHUK 3aaay. Yacts 2. —

Kpacnonap: Ky6I'AY, 2017. — 69 c. Pexum JOCTYTIa:
https://edu.kubsau.ru/file.php/118/2Sbomik_zadachCH 2 404817 v1 .PDF
3. Maremarnyeckuii aHaim3 : JauddepeHIraTbHOe W WHTETPaIbHOS

vcurciaeHne PyHKIMU OJTHOM TiepemeHHoM : yueOHuk / JI. A. IlaBnos, H. IL
Opmsackas. — Kpacnomap : Kyol'AY, 2019. — 180 c. Pexum pgocryma:
https://edu.kubsau.ru/file.php/118/Uchebnoe_posobie 518570 vl .PDF

11 lepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHH, UCIOJIb3YyEeMbIX
MPH OCYIIECTBJICHUH 00Pa30BaTEIbHOI0 MPoLecca mo JUCIHHILINHE,
BKJIIOYAS nepevyeHb NMPOrpaMMHOI0 obecrneyeHu "
HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

NudopManinoHHble TEXHOJOTUH, HCIIOIB3yeMble MPU OCYIIECTBIICHUH
o0pa30oBaTeNbHOrO Ipoliecca MO JAUCIHUIJIMHE MO3BOJISIOT: 00ECHeUUTh
B3aMMO/ICHCTBHE MKy YUaCTHUKAaMH 00pa30BareIbHOrO MPOoIecca, B TOM YHCIIC
CHUHXpPOHHOE€ W (WMJM) AaCHHXPOHHOE B3aWMMOJICHCTBHE IIOCPEJACTBOM CETH
"UntepHet"; ¢GUKCHPOBATh XOJ O0O0pa30BATEIBHOTO IMpollecca, Pe3yIbTaroB
MPOMEKYTOYHOM aTTecTallid MO JUCHUIUIMHE U PE3yJbTaTOB OCBOEHUS
o0Opa3oBaTeabHOM MPOTpamMMbl; OPraHU30BaTh MPOIECC OOpa30BaHUS IMyTeM
BU3yaIM3allMd  U3y4aeMoil  HWHGOpPMAIMK  MOCPEACTBOM  HCIIOJIL30BaHUS
Npe3eHTalNi, y4eOHbIX (PUIBMOB; KOHTPOJIHUPOBATH PE3yibTaThl OOyYeHUs Ha
OCHOBE KOMIBIOTEPHOT'O TECTUPOBAHHUSL.

IIporpamMHoe o0ecnieyenue:

Ne | HaumeHoBaHue Kparkoe onucanue
1 | Microsoft Windows OnepalrmoHHas cucTeMa
2 | Microsoft Office [TakeT o(hpCHBIX MPUIIOKESHU M
3 | Cucrema TeCTUpOBaHws | TecTupoBaHue
INDIGO

Hepe‘leﬂb COBPECMCHHbLIX HpO(l)eCCI/IOHaJIbelX 0a3 JAHHBbIX,
HH(l)OpMaIII/IOHHI)IX CIIPAaBOYHBIX H IIOUCKOBBIX CUCTEM



Ne HanmenoBanue TemaTuka DJIEKTPOHHBI ajpec
1. | Hayunas AIEKTPOHHAS YHuBepcanbHas https://elibrary.ru

oubnuorexa

«eLIBRARY.RU»

Hocryn k cetu Uareprer u IUOC yHuBepcurera

12 MaTepuajibHO-TeXHUYeCKOe olecnedeHue jsi OOyuYeHHs

AUCHUILINHE

o

HJ'IaHI/IpyeMBIe MOMCIICHWS IS TPOBCACHU A BCCX BU OB yqe6H0171 ACATCIIBHOCTH

HaumeHnoBaHue yueOHbIX
IPEIMETOB, KyPCOB,

HawnmenoBaHMe TOMEIEHHH 1151 TP O BEICHUS
BCEX BUJI0B y4eOHOH IeSITeTBHOCTH,

Anpec (MECTOTIOJIO)KEHNE) TTOMETIEHU I
JUTSI TP OBEICHMS BCEX BUJIOB YUESOHOM

JIUCTIHIUTHH (MOYIeH), | TpemaycMOoTpeHHOH y4eOHBIM ITaHOM, B TOM JEATEIBHOCTH, IIP €Ty CMOTPEHHON
MPaKTUKY, UHBIX BUJOB | YHCJIC MOMEINEHIH ISl CAMOCTOATEIFHON | yIeOHBIM IITaHOM (B CITy4ae peanu3anyin
yueOHOIl [esTeNnbHOCTY, | paboThlL, C yKa3aHHeM IEPEUHs OCHOBHOTO | 00pa30BaTeNbHON IPOrpaMMBbI B CETEBOI
OpeJyCMOTPEHHBIX | 000pYHOBAHUS, yUeOHO-HATIISIHBIX TOCOOUI [ (hopMe NOMOIHUTETBHO yKa3bIBAETCS
y4eOHBIM IJIAHOM U UCHOJIb3yEeMOr0 NP OrpaMMHOr0 HaVMEHOBAaHUE OPraHU3aLUH, C KOTOPOH
00pa3oBaTeILHOM obecrcucHHsI 3a KJTFOUYCH JIOTOBOP)
IpOTpaMMBI
1 2 3

MaTemMaTHdecKuii aHAII3
U JOITOJTHUTCIIbHBIC
pa3aesbl Ma TeMATHUKA

TTomemenne No222 I'VK, mocago4HbIX MECT
— 25; mnomaae — 57,2 KB.M.; y4ueOHast
ayAUTOPHS JJIs IPOBEIEHUS Yy UYeOHBIX
3aHATUHU.

TEXHUIECKHE CPEICTBA OOy IeHHS
(KOMITBIOTEP TIEPCOHANBHBIA — 27 1IIT.);
JIOCTYT K ceTu «HTepHET;
JIOCTYTI B DJICKTPOHHY FO HH()OPMAIIMOHHO -
00pa30BaTEILHYIO Cpely Yy HUBEPCUTETA;
cIienyajiM3up oBaHHas MeOeh (yueOHast
JIocka, yueOHast MeOeb);
nporpammHoe obecriedenne: Windows,
Office, Indigo.

ITomemenne Ne223 I'VK, mocagouHbIX MECT
— 25; mnomaae — 52,2 KB.M.; yueOHas
ayAUTOPHA JJ1s1 IPOBEIEHUS Y YeOHbIX
3aHATUU.

TEXHUIECKHE CPEICTBA OOy ICHHS
(KOMITBIOTE P MEePCOHATLHBI — 24 1T );
JOCTYT K ceTH «IHTepHEe;
JIOCTYT B DJIEKTPOHHY FO HH(OPMAIIIOHHO -
00pa30BaTEIBHYIO CpPEly y HUBEPCUTETA,
cIieIra JIM3up OBAHHAsI MeOelb (YueOHast
JI0CKa, yaeOHast MeOeJIh);
nporpammHoe obecredenue: Windows,
Office, Indigo.

TTomemenwne Nel 12 3P, mocajo4HBIX MECT —
96; mnomanb —49,7 kB.M.; yueOHas
ayJIUTOPUS JJTSI TPOBEIICHUS Y IeOH bIX
3aHATHUH.
crieIra In3up OBaHHas MeOenb (YueOHas
JIocka, yaeOHast MeOels);
TEXHHYECKHE CPEJICTBA 00y YeHMsI, HaOO PbI
JIEMOHCTPALMOHHOT0 00 0Py IOBAHHUS U
y4eOHO-HAITBAHBIX [T0COOHH (HOY TOYK,

350044, KpacHomapckuii Kpai, T.
Kpacnonap, yn. um. Kanunauna, 13



https://elibrary.ru/

TIPOEKTOP, IKpaH);
nporpammHoe obecriedenne: Windows,
Office.

IMomemenne Ne403 DK, mocagouHbIX MECT —
50; romanb — 83,5 kB.M.; yueOHas
ayAUTOPHA IJ1s1 IPOBEEHUS Y YeOHbIX
3aHATUU.

CIUIUT-CHCTEMA — 2 IIIT.;
crieIra JIM3up OBaHHas MeOelnb (YueOHast
JIocKa, yaeOHast MeOels);
TEXHHUYECKHE CpecTBa 00y UeH s, HaOO PbI
JEMOHCTPALMOHHOT0 000py IOBaHUS U
y4eOHO-HATJIHBIX TOCOOMI (HOYyTOYK,
MIPOEKTOP, IKpaH);
nporpammHoe obecriedenue: Windows,
Office.

TTomemenwne Nel 10 3P, mocajo4HBIX MECT —
96; mnomanb — 79,9 kB.M.; yueOHas
ayIUTOPWS AJTS P OBEICHHS yUeOHBIX
3aHATHHN.
crieIra In3up OBaHHast MeOelnb (YueOHast
JIocKa, yaeOHast MeOeb);
TEeXHHYIECKHE CPeICTBA 00y YeHUsI, HA00 PbI
JE€MOHCTPALMOHHOT0 000py IOBaHUS U
y4eOHO-HATJIHBIX TOCOOMIA (HOY TOYK,
MIPOEKTOP, IKpaH);
nporpammHoe obecriedenue: Windows,
Office.

TTomemenne Ne223 3P, mocaJO9HBIX MECT —
96; mmomanbs — 84,9 kB.M.; yueOHas
Ay IUTOPHS AJIS P OBEIEHHS y YeOHBIX
3aHATHH.
criena In3up oBaHHas MeOenb (yueOHas
JIocka, yueOHast MeOelb);
TEeXHHYIECKHE CpeIcTBA 00y YeHUsI, HA00 PBI
JEeMOHCTPALMOHHOT0 000y IOBaHUS U
y4eOHO-HATTIAHBIX IT0COONH (HOYy TOYK,
MIPOEKTOP, IKPaH);
nporpammHoe obecredenue: Windows,
Office.

ITomemenne Ne4 DK, momans — 31,1 kB.M.;
MTOMEIIEHHE JJIs XPAHCHU S 1
PO QUITAKTHIECKOTO 00 CITyKUBAHHSI
y4eOHOro 000 Py/10BaAHMSL
KOHIUIIMOHep — 2 IIIT.;
nabopatopHoe 000py0BaHNE
(mka ¢ ra6opaTopHblit — 1 mT.;
Habopraboparopablii — | mT.;);
TEXHUYECKHE CpeJICTBA 00y YeHUS
(mpuHTEep — 1 mrt.;
npoekrop— | mr.;
MUKpo(hoH — 1 mT.;
nom—4 mr.;
cepeep — | mT.;
HOCHTENb HH(pOpMaImy — | mT.;
KOMIIbIOTEP I€PCOHAJIbHBIM — 15 miT.).

MaTemMaTHdecKuii aHaII3
1 JOIIOJTHUTCIIbHBIC
pa3/ielbl Ma TEeMATHKA

ITomemenne No206 DK, mocamouHbIX MECT —
20; mnomaas —4 1 KB.M.; IOMEIICHUE I
CaMOCTOSATEITBHON pabOThI 00 yJaIONUXCSL.
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TEXHUYIECKHE CPEICTBA OOy IeHHS
(KOMITBIOTEP TIEPCOHANBHBIA — 9 IT.);
JIOCTYT K ceTu « HTepHET;

JIOCTYTI B DJICKTP OHHY FO MH(O PMATIOHHO -
00pa30BaATEILHYIO CPEJTy Y HUBEPCUTETA;
crieraM3up oBaHHasg Meoenb (yueOHas
Me0elb).

[Iporpammuoe obecnieuenne: Windows,
Office, ciennanm3up oBAHHOE TUIICH3MOHHOE
1 CBOOOJIHO PacIpoOCTPaHsEMOE TP OrPAMMHOE
obecrneueHue, mpeaycMOTpeHHOE B paboueii
porpamMmMe

MaTemaTraecKuii aHaJI3
U JOMOJHATEIILHEIE
pasesibl Ma TeMATUKA

ITomemenne Ne2 11a HOT, mocagouHbIx MeCT
— 30; mnomaas —47,1 KB.M; IOMEIIEHNE
U5 Ca MOCTOSITETIEHO M paboThl 00y YaroIIMXCS,
TEXHHUYECKHE CPEJICTBA 00y YeHUS
(mpuHTEp — 2 TWIT.;
3kpaH— | mT,;
npoekrop— | mr.;
cereBoe o0opynoBaHue — | mT.;
non— 1 mr.;

KOMITBIOTEP TIEPCOHATBHBINA — 6 IIT.);
noctynk cetu «MHTEpHEDY;

JIOCTYT B DJICKTPOHHY FO HH()OPMAIIHOHHO -
00pa30BaATEILHYIO CPEJTy YHUBEPCUTETA;
cIieniiajn3up oBaHHasl MeOenh (yueOHas
Me0ennb).

[porpammuoe o6ecnieuenue: Windows,
Office, ciennanM3upoBAHHOE JTUIICH3MOHHOE
¥ CBOOO/THO PaCIIpOCTPaHAEMOE TP OrPAMMHOE
obecneueHue, mpeaycMOTpeHHOE B paboueii

porpamMmMe

350044, KpacHomap ckuii Kpaif, T.
Kpacnopap, yn. um. Kamununa, 13




