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Pabouass mporpamMma JIUCIUIUIMHBI «MaremMaTH4eCcKUil aHaau3 |
JOTIOJIHUTENBbHBIE pa3fesibl MaTeMaTUKW» paspadbotrana Ha ocHoBe PI'OC BO
09.03.03 Ilpuknaanas uHpopMaTUKa yTBEPAKIECHHOTO MPUKA30M MUHUCTEPCTBA
obpazoBanus M HAYKU PD ot 19 centsiOps 2017 1. Ne 922,

ABTOD:
KaH. Pu3.-MaT. HAYK, - I1.A. [TaBnoB
JOLEHT

Pabouas mporpamMma o6cykaeHa ¥ pEKOMEHIOBaHA K YTBEPKACHUIO PEIIICHUEM
Kadeapbl CUCTEMHOTO aHaiu3a u o0padotku mHpopmanuu ot 31.05.2021 r.,
poTokoJ Ne 9a.

~

3aBemyromuii kadeapoit

i T.I1. bapanoBckas
I-p 9KOH. HayK, Tpodeccop L,

Pabouas mporpamma o00peHa Ha 3aceJaHu ¥ METOIMIECKOM KOMUCCHH (PaKyIbTeTa
npuKIaTHON nHGOopMaTUKU, TPOTOKOJI OT 31.05.2021 Ne 9.

[Ipencenarens
METOANYECKOU KOMUCCUN < s T.A. Kpamapenko
KaHJ. [eJI. HayK, JOLIEHT 4 '

PyxoBonurens

OCHOBHOM Mpo(eCcCHoHaTBHOM
o0pa3oBaTeNbHON TPOTPAMMBI
KaHJ. 9KOH. HayK, TOI[EHT

J[.A. 3amoTaiinoBa




1 He.]'ll) H 3a1a4Y4 OCBOCHU A JTUCIIHUITJINHBI

IHeabr0 OCBOCHHSA JUCHUILUIMHBI «MaTemMaTudeCcKuii  aHajlu3 |
JIOTIOTHUTEIIbHBIC pa3/ieibl MAaTEMATHKH» SIBIIIETCS (POPMUPOBAHUE y CTYACHTOB
TBEPJIBIX TEOPETUUYECKUX 3HAHUW TI0 MaTEeMaTHYECKOMY aHaU3y U
JOTMOJIHUTEIbHBIM pa3/ieiaM MaTEeMaTUKH, & TaKXKe MPaKTUUYECKUX HABBIKOB TPH
pEIICHUHM MHOTHX MaTeMaTHYeCKMX ¢ MPUKJIQJAHBIX 3amad. M3ydenue
MaTeMaTU4YEeCKOTO aHaI13a, COCTABJISIONIETO OCHOBY COBPEMEHHOM MaTeMAaTUKH,
MO3BOJIUT OyaymiemMy OakanaBpy chopmupoBaTh HEOOXOAUMBIE KOMITOHEHTHI
MaTEMaTHYECKOTO MBIIILICHUS: YPOBEHB, KPYTro30p, KYJIbTYPY U METOIbI, KOTOPbIE
MOHAJO00ATCA €My [UIsl ycHemHoW padoTel B Oyaymiedl mpodeccroHaTbHO
JESTEIIbHOCTH. 3HAHUS MaTeMaTHUYECKOTO aHaInu3a HEOOXOAMMBI JIUIS M3yYCHUsI
APYTUX MATEMATHYECKUX TUCITUTLTAH U COBPEMEHHBIX METOJIOB aHAJIN3a JJAHHBIX U
MaIIMHHOTO O0y4EHUS.

3agavyu TUCHUILTUHBI

— cdopMHpOBaTh  HEOOXOJWMBIE  KOMIIOHEHTHI ~ MaTEMaTHYECKOro
MBIIILJICHHUS;

—  Pa3BUTh AHATUTUIECKHUE CTTIOCOOHOCTH |

— cdopMHpOBaTh MATEMAaTHYECKYI0 KyJbTypy Oyaymiero OakanaBpa
MPUKIIATHON UH(POPMATUKH;

— Pa3BUTh MATEMaTUUYECKYIO JIOTUKY;

— chopMHpOBATh MPAKTUYECKUE HABBIKW MPUMEHEHUS WHCTPYyMEHTAPHS
MaTEeMaTHYECKOTO aHAJIH3a ITPU PEIICHUH MPOPeCCHOHATLHBIX TPUKIIATHBIX 33/1a4.

2 llepeyeHb TMJIAHUPYEMbIX Ppe3yJbTaTOB OOyuYeHUS] TI0O
TUCHHUIJIMHE, COOTHECEHHBIX C IUIAHMPYEeMbIMH Ppe3yJbTaTaMu
ocsoenus OIIOII BO

B pamkax mucuuruimabel « MaTemMaTHYECKUM aHAIU3 U JOIOJHUTEIBHBIC
pazjaesibl MaTeMaTUKHW» HE OCBAaUBaIOTCS MPO(ecCHOHAIbHBIC KOMIIETCHITHH.

B pe3yabrare 0CBOEHHS] AUCHUILIMHBI (OPMHUPYIOTCS CIeTyIOIIHe
KOMIETeHIHN:

VYK-1 — cnocobeH ocylecTBIATh NOUCK, KPUTUYECKU aHAIIU3 U CHUHTE3
WH(}OpMaIi, IPUMEHATH CHCTEMHBIN TTOIXO TS PEIICHHSI TOCTABIICHHBIX 33/1a4;

OIIK-1 — ciocobeH MPUMEHSITh €CTECTBEHHOHAYYHBIC H OOIICHHKEHEPHBIC
3HAHMS, METOJIbl MATEMATHUYECKOTO aHAJIM3a K MOJISITUPOBAHUSI, TCOPETUUECKOTO H
IKCIIEPUMEHTAJILHOrO MCCIIEIOBAHMS B TPO(ECCHOHATBHOM NEATEIHHOCTH

OIIK-6 — crocobeH aHAaMM3WpPOBaTh M pa3padaThBaTh OpPraHU3aIOHHO-
TEXHUYCCKUE ¥ SKOHOMHYECKHE TPOIECCHI C TPUMEHEHUEM METO/I0B CHCTEMHOIO
aHaJIM3a ¥ MATEMATHYEeCKOro MOJICTTHPOBAHKSI.



3 MecTto aucuunauHbl B ctpyktype OIIOIT BO

«MareMaTuuecKii aHaJIM3 W JIONOJHUTENIbHBI Pa3/iesibl MAaTEMaTUKI)
ABJIsIeTCA  UCHUATUIMHON oOs3arenbHoM vactu OIIOII BO moaroroBku
oOyuaromuxcst 1o Hampasienuto 09.03.03 IlpuknagHas uHpopMaruka,
HaIMpaBJIEHHOCTh « MEHEKMEHT MPOEKTOB B 00JIACTH MH(POPMAITMOHHBIX CUCTEM,
CO37IaHUE M TIOZICPKKA HH(OPMAITHOHHBIX CHCTEM) .

4 OobeM aucHHILTHHBI (216 yacoB, 6 3a4eTHBIX ¢IMHHUIL)

O0BeM, yacoB

Bunbl yueGHoit paboTsl

OuHas 3aouHas
KontakTHas padoTa 130 26
B TOM YHCJIC:
o v 2
—— JIeKLMA 64 6
—— NPaKTHICCKHE 62 16
—— BHEaAYIMUTOPHASI
—3aver 1 1

—OK3aMCH

——3ammra KypcOBbIX
pabot (MPOEKTOB)

CaMOCTOHTeJILHaH aﬁoTa
p 86 190
B TOM YUCJIC.

——KypcoBasi paboTa (TpoeKT) - -

——Tpovue ) BHJIBI + +
CaMOCTOSITEJIbHON paboThI

HToro mo 1ucuuIinHe 216 216
B TOM uuciae B d¢opme 0 0

MnmpaKkTu4ie CKOM IMOArO0TOBKH

5 Conep:kanue TUCHUIINHBI

[To uToram n3y4aemMon TuCUUIIIIMHBI CTYIEHTHI (00yYarouecs) CaoT 3a4eT
Y DK3aMeH.

JucnunivHa uzyvaercs: Ha ouHod ¢opme obyuenus Ha 1 kypce, B 1, 2
ceMecTpe, Ha 3aouHoi popme —Ha 1 Kypce, B 3/c, Ji/cC.



Conep:xaHue M CTPYKTYpa AMCHUILIMHBI IO 04YHO U popMe 00yueHust

Bunsi yue6Holi paGoThl, BRIIOYAS

2=
s 2 o CaMOCTOSITEJIbHYIO Pa00Ty CTYIEHTOB
HaumenoBanue TeMbl o = =
Ne < g H TPYI0€MKOCTh (B Yacax)
C YKa3aHWeM OCHOBHBIX il S
n/n S = 5 CamocTosTensH
BOIIPOCOB S o Ipakyeckue
sz Jlexuuu ast
g 3aHATUS
S paboTta
Beenenune B
MaTeMaTHYeCKHI
anaau3. Ormnepauuu Haj
MHOXecTBaMU. OCHOBHbIE
YHCJIOBBIE ~ MHOMKECTBA.
DyHKIUU OJIHOM
nepeMeHHON. OCHOBHBIC
SJIeMEHTAapHbIe (YHKIHH,
ux rpaduku. CroxxHas
GyHKIMSL
Ilocnedosamenvhocmu,
npeoern YUCTI0BO
nocneo008amenbH OCmu.
TeopemMbl 0 mnpexnenax.
[pusnaku
CYILIECTBOBaHMS
npenenoB. IlepBpii  u
1| bR P 1 5 5 2

BTOpOM  3aMeyaTelbHbIN

MpeIEbL. beckoneuHo
Mallble " OCCKOHEYHO
OOJIBIIIHE BEINYMHEI,

CBS3b  MOXKJIY  HUMUL
CpaBHeHre  OECKOHEYHO

MaJIbIX BEJIMYMH.
Packpsrue
HEOIPEIENTEHHOC TEH.

Henpepuviernocms
@ynkyuii. ToUKY pa3pbiBa.
Knaccudpukamus  touek
paspeiBa. Teopembl 0O
HETIPEPBIBHBIX  (PYHKIHSIX
Ha OTpE3Ke.
HenpepsBHOCTH
SJIEMEHTAPHBIX (YHKIHI

YK-1, OIIK-1, OIIK-6




Haumenosanme TeMbl
C yKa3aHHWeM OCHOBHBIX
BONPOCOB

dopmupyembie
KOMIIETCHIIUU

Cemectp

Buabl yueOHoii pa6oThl, BKJIIOYAsA
CaMOCTOSITEJILHYI0 PA0OTy CTY/IEHTOB
H TPYA0EMKOCTh (B Yacax)

Jlexkmmm

[pakmyeckue
3aHIATAS

CaMocCTOSITENIBH
ast
pabota

JAn¢depennuansHoe
HcyucIeHne  (GyHKUUHU
O/IHOM NepeMeHHOHM.
[pouzBogHAas:
OTIpe/IeNIeHHE,

MEXaHNYEC KNI U
T€OMETPUUECKUI  CMBICIL
YpaBHEHHE KacaTeJIbHOM K
KpHBOM.
Huddepentmpyemocts
byHKIWIA, CBSI3b
HENpepBIBHOC T c
mddepeHmpyemMocTeio.
OOpatHas QyHKIHS U ee
Qg epeHIMpoBaHue.
Tabnua OCHOBHBIX
npaBMIl u dbopmyn
nmuddepeHImpoBanyis.
[lpor3BOMHBIE  BBICIIHX
HOPS/IKOB.
Juggepenyuan pynryuu,
ero  TpPHUMEHEHHe B
MPUOTKEHHBIX
BBIYHCIICHHSIX.
Hoctatounple  npU3HAKH
MOHOTOHHOCTH (DYHKITHH.
OKcTpeMyMbl  QYHKIMH,

HE0OX0IUMOoe "
JOCTATOYHBIE  YCJIOBUSL
Beiykioc s KpUBOH,
TOYKH nieperuoa.
Heobxonumoe "

JIOCTATOYHBIE YCIIOBHSL
AcCUMIITOTHI KPUBOW.

Hccneoosanue u
nocmpoenue  2paguxos

dynrkyu.

YK-1, OIIK-1, OIIK-6

10

10




HuTerpanbHoe
HCYHUCICHUH  (yHKIMU
OJIHOM 1ie pe M e HHO.
Ormnpenenenre
nepBooOpaszHoit. Teopema
0 0ECKOHEUHOM
MHOXECTBE
MIEPBOOOPA3HBIX TUTst
JAaHHOH (byHKIHM.
THonamue
HeonpeoeneHHO20
uHmezpaid. Tabmua
OCHOBHBIX  HHTETpaJIOB.
OcHoBHbIE cBoOlicTBa
HEONPEIEICHHOTO
WHTEeTpaa.
WNuterpupoBanue
MeToJaMHU 3aMEHBI
MEPEMEHHOM U TI0 YacTsIM.
Paipionanblpie pobu U
ux MHTET PUPOBAHUE .
MuterpupoBanue
MppaIMOHANTBHOCTE.
NurerpupoBanve
TPUTOHOMETPHIEC KHX
BBIPAYKEHUH. Honsamue
onpeoenenH02o
unmezpana u e2o
OCHOBHDble ceolicmea.
Teopema 0 cpengHem.
[Tnomaabs KPUBOIUHEUHOM
Tpaneuyy. [IpousBoaHas

OTIpE/IETICHHOT O
WHTETpajia 1o
MICPEMEHHOMY  BEPXHEMY
peseny. dopmyna
Hrerotona-Jleiionnma.
Bremawncienme
OTIpE/IETICHHOTO

WHTETpajia METOHaMHU

3aMEeHbI IEPEMEHHON | TI0
qacTiM. HecobcmeenHuie
UHmespanbl.
Teomempuueckuu cmwvicn
onpeoenenHHozo
unmezpaia.

[punoxxenus
OTIPEIeTICHHOTO
WHTETpasa; IO A/
¢Gurypsl B JEKapTOBBIX
KOOpJMHATAX, 00BEM Tena
BpallleHVs, JUIMHA JyT'H
TIOCKOH KpuBOM, paboTa
TIEPEMEHHOM CHJIbI

YK-1, OIIK-1, OIIK-6

14

14




Haumenosanme TeMbl
C yKa3aHHWeM OCHOBHBIX
BONPOCOB

dopmupyembie
KOMIIETCHIIUU

Cemectp

Buabl yueOHoii pa6oThl, BKJIIOYAsA
CaMOCTOSITEJILHYI0 PA0OTy CTY/IEHTOB
H TPYA0EMKOCTh (B Yacax)

Jlexkmmm

[pakmyeckue
3aHIATAS

CaMocCTOSITENIBH
ast
pabota

AnddepenuanbHbie
ypaBHeHus (1Y)
OCHOBHBIC TIOHSITHS .
Huddepennmansabie
ypaBHEHUS NIEPBOTO
nopsaaka. Teopemsl 0
CYIIECTBOBAaHUU u
€IMHC TBEHHOCTH
peleHus.. OJIeMEHTHI
KayecTBEHHOTO  aHalu3a
ay I-ro Topsi/IKa.
Hemomweie  JIY  1-10
Mops/IKa. ay c
pa3 eI UMHUC A
TiepeMEHHBIMH.
Opmuopoaneie  JIY 1-ro
Mopsi/IKa. ay 2-10
MopsiiKa, JOIMYCKAOIIHe
TOHIDKCHHUE MOpsIIKA.
Jmaeiineie Y  2-10
MOpsiIKa C TIOCTOSHHBIM U
ko3 prmieHTAMH.
[punoxxenue ay s
SKOHOMHYECKOMI
JIMHAMUKE.

YK-1, OIIK-1, OIIK-6

12

10

18

YucsioBble U CTeleHHbIE
PAIBI.

YucnoBsie PAIBL,
OCHOBHBIE TIOHSITU S
CBoicTBa  CXOMSIINXCS
PSIOB. Heob6xomumbrit
MPU3HAK CXOJIMMOCTH
pana. HocTtatounsie
NpPU3HAKH  CXOAUMOCTH
YHUCIIOBBIX  PSJIOB c
TOJIOXUTEITBHBIMHU
YWICHAMHU.
3HaKoIMEepeMEHHbIE  PSIJIBL.
AlGcomrotHas ¥ yCJIOBHAT
CXOJIMMOCTb.
OYHKIMOHAIBHBIE  PSIBL,
OCHOBHBIE TIOHSITU S
CreneHHbie psamel
METO/TbI HAXO0XJACHUS
obnacti CXOAMMOCTH.
Psaner Teitnopa u
MakxkJsiopeHa.

VK-1, OIIK-1, OIIK-6

20




Haumenosanme TeMbl
C yKa3aHHWeM OCHOBHBIX
BONPOCOB

dopmupyembie
KOMIIETCHIIUU

Cemectp

Buabl yueOHoii pa6oThl, BKJIIOYAsA
CaMOCTOSITEJILHYI0 PA0OTy CTY/IEHTOB
H TPYA0EMKOCTh (B Yacax)

CaMocTosITeNnbH
[pakmyeckue
Jlexuym as
3aHIATAS
pabota

DOYyHKIMUH  HeCKOJIbKIX
nepeMeHHBbIX.
Obnacte  ompeneneHus
GyHKIMH JIBYX
nepeMeHHbIX.  YacTHbIe
NPOU3BO/IHBIE u
muddepenmmanst. [lomHoe
[PUpALICHUE M IOJIHBIA
g epeHtman, ero
MPUMEHEHHE.
[IpousBoaHass  CJOKHOU
(GYHKIMH,  TPOU3BOJHAS
HESIBHO 3a/1aHHOM
¢byHKIMH. YpaBHeHHe
KacaTeIbHOW K KpHUBOH
F(X, y) = 0 . YpaBHenue
KacaTeJIbHOW TNTOCKOCTH K
nosepxHoc F(x, y,z) =0
IIpousBoHas 1o
HampasieHuto. ['paguent.
HactHple  NPOU3BOJHBIC
BBICIIIMX HOPSIIKOB.
OKcTpeMyMbl  (PyHKIMH
IBYX NEPEMEHHBIX.
VYCIOBHBIE 3KCTPEMYME,
HanbOosblIee "
HavMEHbIllee  3HauYeHUs
bymkwm z = f (x, y) B
3aMKHYTOW OTpaHMYEHHOU
o0JIac .

YK-1, OIIK-1, OIIK-6

20

10
10

Ilpuioxenue
MaTeMaTHYEeCKOIo
aHaJaM3a K 3ajayam
MAIIMHHOTO 00y4YeHUS .
['papuenTHbIii CITYCK.
I'padp  BbMHCICHWIA U
muddepeHIMpoBaHie  Ha
HEM.

YK-1, OIIK-1, OIIK-6

KoMmIiuiekcHble YHcIa H
JeiicTBUSI HAX HUMH

VK-1, OIIK-1,
OIIK-6

Hrtoro

64 | 62 86




Coaep:xaHue u cTp

KTYPa AMCUUILIHHBI 10 32049HO ¥ (hopMe 00yUyeHust

HaumenoBanue teMbl
C yKa3aHHWeM OCHOBHBIX
BONPOCOB

®opmupyemMbie
KOMIIeTEeHIN U

Cemectp

Buasbi yue0Hol paGoThl, BKIIOYAA
CaMOCTOSITeJIHYIO pa00Ty CTY/IEHTOB

U TPYA0eMKOCTH (B Yacax)

Jlexmm

[pakyeckue
3aHATUS

CaMocCTOSITENIBH
ast
pabota

Beenenune B
MaTeMaTH4ecKHH
ananu3. Onepaipy Haj
MHOXECTBAMHU.
OcHOBHBIE
MHOX€ECTBA.
OJTHOM
OcHOBHBIE
dJIEMEHTAPHBIE QYHKIHH,
ux rpaduku. CroxHas
GyHKIHSL
Ilocnedosamenviocmu,
npeoern YUCTI080U
nocneo008amenbHOoCmu.
Teopembl 0 mnOpepenax.
IlpuzHaku
CYIIECTBOBaHHMS
npenenoB. llepBelii  u
BTOpOM 3aMeyaTelbHbIN
npenensl.  beckonewHo
Maible W OECKOHEYHO
OoJTpIINe BCITHINHEI,
CBS3b MEXKAYy HHUMHU.
CpaBHeHHE OECKOHEYHO
MaJbIX BEJIMYHH.
Packprrmie
HEOIPEAEIEHHOC TEN.
Henpepuigrnocmu
@ynxyuil.
paspbiBa.
Knaccudpukamus  Touek
paspsiBa. TeopeMbl O
HETIPEPBIBHBIX (YHKIMSIX
Ha OTpe3Ke.
HenpepriBHOCTH
2JIEMEHTAPHBIX (PYHKIMI

YHCJIOBBIE
OyHKIMH
MIEPEMEHHOM.

Touku

YK-1, OIIK-1, OIIK-6

3/c

0,5

0,5

10

JudpdepenunansHoe
HCYHCIeHHe (YHKIUH
OJIHO¥ IIepeMEeHHOM.
IIpousBoHas:
OTIpe/ieIeHue,
MEXaHU4YeC KU u
T€OMETPUYECKUM CMBICIL
VYpaBHEHUE KacaTellbHOM
K KPHUBOIL.
JuddeperippyemMocTs
(hyHKIWHH, CBsI3b
HeNpepbIBHOCTH c

YK-1, OIIK-1, OIIK-6

3/c

0,5

0,5

20




HaunmMmenosanme TeMbl
C yKa3aHHEeM OCHOBHBIX
BONpPOCOB

®opmupyemMbie
KOMIIeTEeHII U

Cemectp

Buabl yueOHoii pa6oThl, BKJIIOYAs
CaMOCTOSITEJIbHYIO Pa00Ty CTY/IEHTOB
JT0€MKOCTh (B yacax)

U TP

Jlekmm

[pakmyeckue
3aHIATAS

CaMocCTOSITENIBH
ast
pabota

nmuddepeHmpyemMocTeio.
OO6partnas GyHKIUS U ee
muddepenmpoBanue.
Tabmua OCHOBHBIX
npaBwi U (GopMyI
nmuddepeHImpoBanyis.
[Tpor3BOIHBIE  BBICIINX
HOPS/IKOB.
Juggepenyuan
GdyHKYuu, ero
HpHMEHEHHEe B
TPUOITHKSHHBIX
BBIYHCJICHHSIX.
JocTaTouHbple NPU3HAKU
MOHOTOHHOCTH

GyHKIMH.  DKCTPEMYMBI
GyHKIMH, HEOOXOoJrMOe
U JJOCTATOYHBIE yCIIOBUSL
Beimykioc s KpUBOH,
TOYKH nieperuoa.
Heob6xomumoe U
JNOCTATOYHBIE  YCJIOBHSL
AcUMITOTEI KPUBOM.
Hccnedosanue u
nocmpoenue  2paguxos

Gynxyull.

HuTerpaibHoe
HCYHNCIeHN (yHKIUH
OIHOM 11 pe M € HHOL.
OnpeneneHne
NepBOOOPA3HOM.
Teopema 0 OecKOHEUHOM
MHOXECTBE
NEepBOOOPaA3HBIX JUIst
JTAHHO U GbyHKINY.
Iouamue
HeonpeoeneHH020
unmezpana. Tabnuna
OCHOBHBIX HMHTEIPAJIOB.
OcHOBHBIE CBOMCTBA
HEOTIPEICIICHHOTO
UHTETrpaa.
MuterpupoBanue
MeToIaMH 3aMEHBI
MIEPEMEHHON U 1o
yacTIM. ParroHanbpHbIE
JIpoou H 1504
MHTETPUPOBAHHE.
MuterpupoBanue
HPPaLMOHAIEHOCTEH.

YK-1, OIIK-1, OIIK-6

3/c

33




HaunmMmenosanme TeMbl
C yKa3aHHEeM OCHOBHBIX
BONpPOCOB

®opmupyemMbie
KOMIIeTEeHII U

Cemectp

Buabl yueOHoii pa6oThl, BKJIIOYAs
CaMOCTOSITEJIbHYIO Pa00Ty CTY/IEHTOB
JT0€MKOCTh (B yacax)

U TP

Jlekmm

[pakmyeckue
3aHITHA

CaMocCTOSITENIBH
ast
pabota

WNuTerpupoBanue
TPUTOHOMETPUIEC KUX
BBIpOKEHUNA.  [lonamue
ONpedeneHH 020
unmezpana u ezo
OCHOBHDblE ceoticmaa.
Teopema o cpenHem.
ITnomans
KPHBOJINHEHHON
Tpaneuyu. [lponsBoaHas
OIIPEIENICHHOTIO
UHTErpasa o
MIEPEMEHHOMY BEPXHEMY
peseny. dopmyia
Herotona-Jleiionuma.
Borancnenve
OIIPEJENICHHOIO
UHTErpasa MeToJaMU
3aMEHbl TEPEMEHHON U
1o JaC TIM.
Hecobcmeennvie
UHmMezpav.
Teomempuueckuti cmvicn
ONnpeodeieHH 020
uHmezpana.
[Ipunoxenus
OIIPEIENICHHOT'O
WHTErpana: IO Ab
¢urypel B JEKapTOBBIX
KOOPJIMHATAX, o0BeM
Tena BpaUleHWs, JIMHA
IyTU IUIOCKOW KpHUBOH,
pabota NepeMEeHHO i
CHJIBI

AunddepenuuaibHbie
ypaBHeHus (1Y)
OcCHOBHBIC TIOHSTYS.
JuddepenimanbHpie
ypaBHEHUS MIEPBOTO
nopsinka. Teopembl 0
CYIIECTBOBaHUU u
€IMHC TBEHHOC TH
peleHus.. OJIeMEHTHI
KauecTBEHHOTO aHalIu3a
ay 1-ro MopsiaKa.
Henonwele HAY 1-10
Mops/IKa. ay c
Pa3IeISIOIIUMUC A
NepEeMEHHBIMU.
Opmuoponnaele Y 1-ro

VK-1, OIIK-1, OIIK-6

a/c
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HaunmMmenosanme TeMbl
C yKa3aHHEeM OCHOBHBIX
BONpPOCOB

®opmupyemMbie
KOMIIeTEeHII U

Cemectp

Buabl yueOHoii pa6oThl, BKJIIOYAs
CaMOCTOSITEJIbHYIO Pa00Ty CTY/IEHTOB
JT0€MKOCTh (B yacax)

U TP

Jlekmm

[pakmyeckue
3aHIATAS

CaMocCTOSITENIBH
ast
pabota

MopsIKa. Ay  2-ro
MOPS/IKA, JOITyCKAroIIne
TIOHIDKCHHUE TopsiAKa.
Juwestneie Y  2-10
TOPSIZIKA C TIOCTOSTHHBIM U
KO3 QUIMCHTAMH.
[lpunoxxenne JAY B
SKOHOMHYECKOMI
JIMHAMUKE.

Yuc1oBLIE H CTETIe HABIE
PAABL.
Yuciiosrie
OCHOBHbIE
CBolictBa
PSIOB.
MIPU3HAK
psna.

psIB,
TIOHSITHSL.
CXOISIITUXCS
Heo0xoauMmprii
CXOAMMOCTH
JlocTatouHbie
NMpU3HAKH  CXOJUMOCTH
YHCIIOBBIX  PSIIOB  C
TIOJIOXKUTETbHBIMHU
YJICHAMHU.
3HaKOIMEepEeMEHHBIC PSJIBL.
AOcouroTHast ¥ yCJIOBHas
CXOJIMMOCTb.
OYHKIIHOHAIBHBIE PSIbI,
OCHOBHBIE TIOHSITHSL.
CrenenHele  pagpl U
METOJIbI HaXOXJACHHS
o0racTM  CXOJUMOCTH.
Psnpt Teitnopa 5
Maknopena.

YK-1, OIIK-1, OIIK-6

a/c

36

DOYHKIMU HECKOJIbKUX
nepeMeHHBIX.

OO0yacTs  OmpECIICHU S
byHKIHN TIBYX
nepeMeHHbIx.  YacTHbie
MPOM3BO/IHBIE u
G hepeHImabL.
TlomHoe mnpupamenne u
MOJHBIH  AnuddepeHnmra,
ero HpHMEHEHHE.
Tlpow3BogHasT  CIOXKHOM
GyHKIMM, TPOW3BOIHAS
HESIBHO 3a/1aHHOM
¢ysHkmmu.  YpaBHeHHe
KacaTelIbHOW K KpHUBOU
F(X, y) =0 . YpaBHenue
KacaTeJdbHOW IIIOCKOCTH
k noBepxHocti F(X, v.,z)

VK-1, OIIK-1, OIIK-6

a/c

36




“:f = Buabl yueOHoii pa6oThl, BKJIIOYAs
= = | = CaMOCTOSITEJIbHYI0 Pa00Ty CTY/IEeHTOB
HanmenoBanue tembl o =
Ne 2 5 g U TPYLI0EMKOCTh (B yacax)
C yKa3aHHEM OCHOBHBIX =5 =
n/n s SE| 3 CamocTosiTeNbH
OIIPOCOB 2= | O [pakmyeckue
=z Jlexpm as
< 3aHATUA
S pabota
= 0 . IlpomwsBomnas 1o
HaIpaBJICHHUIO.
I'papuent. YacTHble
NPOM3BOJHBIE  BBICILINX
MOPSAAKOB. DKCTPEMYMBI
GhyHKIWH TIBYX
MEPEMEHHBIX. Y CJIIOBHBIE
9KCTPEMYMBI;
HanOoJbIIee u
HaUMEHbIlIee  3HAYEHMs
¢ysxkmmu z = f (X, y) B
3aMKHYTOH
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6 IlepeyeHb y4eOHO-MeTOAUYECKOT0 00ecTIeYeHU s AJIs1
CAMOCTOATEJIbHOM Pa00ThHI 00YYAIOIIMXCH 1O JUCIHUILIIHUHE

6.1 Meroanueckue ykazanus (COOCTBEHHbIE pa3pabOTKH)

1. Opnasackas H.I1. MaTtemaTuueckuii ananus : cOopHuk 3aaay. Yacts 1. —
Kpacnonap: Kyol'AY, 2015. — 44 C. Pexum JNOCTYyIIa:
https://edu.kubsau.ru/file.php/118/1Sbomnik_zadach_Orljanskaja_404816 v1 .PD
F

2. Opnsuckas H.I1. Marematuueckuii aHanus : cOOpHUK 3aaay. YacTp 2. —

Kpacronap: KyoI'AY, 2017. — 69 C. Pexum  mocryma:
https://edu.kubsau.ru/file.php/118/2Sbomik_zadachCH_ 2 404817 v1 .PDF
3. Maremarnueckuil ananu3 : aAuQdepeHIuaAbHOE W HHTErpajbHOE

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



Opmsackas. — Kpacnomap : Kyol'AY, 2019. — 180 c. Pexum pocryma:
https://edu.kubsau.ru/file.php/118/Uchebnoe_posobie 518570 v1 .PDF

6.2 JIuteparypa a1 caMOCTOSATEILHOM pabOTHI
OcHOBHas TUTEpaTypa:

1. Makcumenko, B. H. IlpakTukyM mo MaTeMaTHYe€CKOMY AaHaJM3y.
YacTs 1 : yueOnoe nocodue / B. H. Makcumenko, A. B. T'oObiir. — HoBocubupck :
HoBocubupckuii rocyjapcTBEHHbINA TEXHUYECKMI yHUBepcHTeT, 2014. — 116 ¢. —
ISBN 978-5-7782-2474-2. — TeKcCT : 2JICKTPOHHBIN // DNEKTPOHHO-OMOIMOTEUHAas
cuctrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/45425.html. —
Pexum nocryna: s aropusup. [lone3oBarernei

2. banabaea, H. II. Marematnueckuii ananu3. DOyHKIMHM MHOTUX
nepeMeHHbIX : yueOHoe nocobue / H. I1. banabaesa, E. A. 9u6om. — Camapa :
[IOBOMKCKMM ~ TOCYHApPCTBEHHBIM  YHUBEPCUTET  TEJICKOMMYHHMKAMA U
un@opmatuky, 2015. — 119 c. — ISBN 2227-8397. — TekcT : 2JIeKTpOHHBIA //

OnekTporHo-Ombmnoreynas cucrema I[IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/71852.html. — Pexum moctyna: st aBTOPHU3MD.
10JIb30BaTENIEN

3. beikosa, O. H. Marematnueckuii ananu3s. Yacts 1 : yaebHOE mocobue/ O.
H. bwmikoBa, C. I. Koasrma. — M. : MOCKOBCKMH II€JarormyecKui

rocygapcTBeHHbIN yHuBepcuteT, 2016. — 120 ¢. — ISBN 978-5-4263-0391-1. —
TexcT : anexTpoHHbIH // DneKkTpoHHO-O0nbmoTeunas cucrema [PR BOOKS : [cair].
— URL: http//lwww.iprbookshop.ru/72501.html. — Pexum nocryma: mist
ABTOPU3UD. I10JIb30BATENEN

JlonosmHUTENbHAS TATEPATYPA:

1. T'eBopksiH D.A. Marematuka. Marematnueckuii aHaau3 [ DJIEKTPOHHbIN
pecypc]: yduebnoe mocodbme/ I'eBopksn D.A., MamaxoB A.H.— DnexTpoH.
TeKCTOBBIE JaHHble.— M.: EBpasuiickuil oTkpbIThIi HUHCTUTYT, 2010.— 344 ¢c.—
Pexum gocryna: http://www.iprbookshop.ru/10715.— 9BbC «IPRbooks»

2. T'yapko HO.A. MareMaTtuueckuil aHanu3 [DIJIEKTPOHHBIA pecypc]:
yueOHoe nmocooue/ I'yupko FO.A.— DeKTpoH. TEKCTOBbIE TaHHbIe.— Bosrorpa:
Bonarorpaackuii nactutyT OusHeca, By3oBckoe oO6pazoBanue, 2008.— 151 ¢.—
Pexum nocrymna: http://www.iprbookshop.ru/11335.— 9bC «IPRbooks»



7 @oH/1 OLIE HOYHBIX CpEeaACTB AJH NMPOBECACHMUS HpOMe)I(yTOqHOﬁ

aTrecTaliMu
7.11lepeyeHb KOMIETEHIUI ¢ YKA3aHMEM 3TaNoOB UX ()0 PMUPOBAHMS B
npouecce ocsoenuss OIIOII BO

Homep cemectpa (3ran
OPMHUPOBAHUS .
(11)< (})anépre Oranbl GOpMHUPOBAHUA KOMIICTECHIMI IO AMCIMIUIMHAM,
npakTUKaM B mporecce ocBoeHus Ol
COOTBETCTBYET HOMEPY
cemecTpa)

VYK-1 cnocobeH OCymecTBIsATh TIOUCK, KPUTHUECKUA aHaiu3 W CHHTE3 HWHPOpMAIIHH,
NPUMCHATH CUCTEMHBIN NnoAXoa il pCIICHUA NOCTABJICHHBIX 3aJa4

1 JluneiHast anreOpa W aHATUTHUIECKAs TEOMETPUS
1 JluckpeTnass MaTemMaTHka
1,2 MaTteMaTHdecKUid  aHAIM3 A JONOJHUTEJILHEIE pasaensl
MaTEMaTHUKU
2 YyeOHasi MPaKTHKa: 03HAKOMUTEIIbHAS MPAKTHKA

4 Teopust CUCTEM M CUCTEMHBIN aHAIN3
4 [Ipom3BoscTBEHHAas] NpakTHKa: TeXHOJIOrnieckas (MPOEKTHO-
TEXHOJIOTMYeCcKas) MpaKkTHKa
4,5 [IpoexTnpoBanne MHPOPMAIMOHHBIX CHUCTEM
8 BrimonHenre u 3anmra BBITYCKHOM KBAJIM(HUKAIMOHHONW pPabOoThHI

OIIK-1 cmocoOeH MpUMEHSITh €CTECTBEHHOHAYYHBIE M OOIICHHKEHEPHbIC 3HAHMS, METObI
MaTEeMaTUIECKOr0 aHal3a M MOJCIHPOBAHMS, TEOPETHIECKOT0 U AKCIEPHMEHTaTbHOTO
HCCIIC/IOBaHMA B MPO(ECCHOHATBHOM JIeSTEIbHOCTH

1 JluneiiHast anreGpa M aHAIMTHYECKAst TEOMETPHsI

1 I[I/ICerTHaH MaT€MaTHKa

1,2 Maremaruueckuii aHaau3 M JONOJHUTENIbHBIE  pa3ielibl
MaTeMaTHKH

1,2 AnropurMuzalms Y MpOrpaMMHUpPOBAHKE

BrraucnurensHbie CUCTCMBI, CCTU N TCIICKOMM YHUKAIMN

VYuecOHas TMPAKTHUKA: O3HAKOMUTCJIbHAA TPAKTHKaA

TeOpI/ISI BepOHTHOCTCﬁ N MaTCMaTUICCKasd CTaTUCTHUKA

AJTOpUTMBI U CTPYKTYPBI JaHHBIX

I/ICCHGI[OBaHI/Ie onepaumﬁ 1 MCTOAbI ONITUM M3 Al

HpI/IKJIaI[HLIe HCUYCTKHC CUCTCMBI

AR lWWIN[N]T

[IpomsBo/ICTBEHHAST TPAKTUKA: TEXHOJOrnieckass (MpOeKTHO-
TEXHOJIOTUYECKasl) MPaKTHKa

8 BrinonHenne u 3anmra BBIMTYCKHON KBaJM(PUKAIMOHHOW pabOThI

OIIK-6 cnocoben aHamm3upoBaTh M pa3pabaThiBaTh OPraHM3AIMOHHO-TEXHUYECKHE U
SKOHOMUYECKHE TPOLECCHI € MPUMEHEHHEM METOJ0B CUCTEMHOIO aHaInW3a U MaTeMaTHYeCKOro
MOJIE€JIMPOBaHUsA

1 DKOHOMUYECKasl TEOPHS
1 JluneiHast anreOpa ¥ aHAIMTHYECKAsT TEOMETPUst
2 DKOHOMUKA (PUPMBI (TIPEATPHUATHSA )
1,2 MaremaTHYeCKHii aHAJIU3 U JIOTIOJTHUTEIIBHBIC pa3/ieIibl
MaTeMaTHUKA




Homep cemectpa (3ran
hopMupoBaHUT .
Orarnbl GOPMUPOBAHKS KOMIICTEHIMA IO JUCLMIUIMHAM,
KOMTICTCHIUN
npakTukam B npouecce ocBoeHuss Ol
COOTBETCTBYET HOMEPY
cemecTpa)
3 Teopust BEepoATHOCTEN M MaTeMaTHUECKas CTATUCTUKA
4 HccnenoBanrie onepaimii 1 METOABI ONTUMH3ALIHU
4 Teopust cUCTEM M CUCTEMHBINA aHAJIN3
4 [IpuknagHble HEYETKHUE CUCTEMBI
4 [Ipom3BoncTBEeHHAs TpPAKTHKA: TEXHOIOTMYECKash (MPOEKTHO-
TEXHOJIOTMYECKasl) MPaKTHKa
4,5 ITpoexTupoBanre HHMOPMAIMIOHHBIX CHUCTEM
8 BrimonHenne u 3anmra BbIMYCKHON KBAJM(HKAIMOHHONW pabOTHI

* HOMED ceMeCTpa COOTBECTCTBYCT JTAIly q)OpMI/IPOBaHI/ISI KOMIICT CHLIMN



7.2 OnucaHue nokKa3zaresieil 1 KpUTEPUEB OLleHUBAHNS KOMIIETEHIIMI HA Pa3IHYHBIX 3Tanax ux (popmMupoBaHus,

OIIMCAaHHC HIKAJIbI OIICHUBaAHUSA

[ImannpyeMsbie pe3ynbTaThl OCBOCHUS
KOMIICTCHIIMH

YpoBeHb OCBOCHUA

HCY A0 BJICTBOPUTCIIBHO

YAOBJIIETBOPUTEIHLHO

X0OpO1LO

OTJIIMYHO

OreHo4yHOE
CPEACTBO

OI1K-1. Crioco6eH npuMeHITh €CTECTBEHHOHAY YHBIE 1 0 OIIEHIDKEHEPHBIC 3HAHUSL, METOIB MATEMATIYECKOT0 aHAJIN3a ¥ M OJICITPO BAHHSL, TEOPETHIECK OTO 1 SKCIIEPUMEHTAIBHOTO
HCCIIeI0BaHUS B ITP 0 (DECCHOHAIILHOM AEATeIbHOCTH

OIIK-1.1. 3HaeT 0CHOBBI MaTeEMATUKU, Ot1cyTCTBYIOTBCE 3HaeT OCHOBBI 3HaeT OCHOBBI 3HAeT OCHOBBI
(hM3HKH, BEIYUCIUTEILHOU TEXHUKH U HEOOXO0 MM bI€ 3HAHUS, MaTeMaTHKH, P U3UKH, MaTeMaTHKH, ) U3UKH, MaTeMaTHKH, P U3UKH,
MPOTPaMMHUPOBAHHSI. YMEHUS ¥ HABBIKU, BBIYHCIIUTEIBHO BBIYHCIIUTEIBHO M BBIYUCIUTEIIBHO
OIIK-1.2. YMeerpemats CTAHIAPTHBIE HEO0 O X0 MM bI€ st TEXHUKU U TEXHUKU U TEXHUKU U
1po(eccHoHANBHBIC 33]J1a9H C TPUM CHEHUEM TIPUM ECHEHUS MPOTPaMMHUPOBAHHUS. MPOTPaMMHUPOBAHHUS. MPOTPaMMHUPOBAHHUS.
€CTEeCTBCHHOHAY YHBIX M OOIIIEHHKCHEPHBIX | €CTECTBEHHOHAYYHBIX YmeeTpemats YmeeTpemarts
3HaHWH, METOJIOB MAaTeMaTH4 €CKOTO aHATM3A | U OOIIEHHKEHEPHBIX CTaHIAPTHBIC CTaHIApTHBIC
Y MOJICTUP OBAHHUS. 3HAHHHA, METOJIOB mpo¢ eccruoHATbLHBIC po¢ ecCHOHATLHBIC
OIIK-1.3. BnageeT HaBbIKAM U MaTeEMaTUYECKOTO 3aJa4¥ C IPHUMEHEHHEM 3aJ1a4uM C
TEOPETUUECKOIrO U SKCIIEPUMEHTAIIBHOTO aHajm3a u eCTeC TBEHHOHAYYHBIX IPUM EHEHHEM
HCCIICJIOBAaHUS 00bEKTOB MOIEJIMPOBaHWS, 1 OOILIENHKEHepHbIX | €CTECTBEHHOHAYUHBIX | JlOKmamr, 3amadm,
po () ecCUOHATLHOM IESITETHOCTH. TEOPETUIECKOTO U 3HAHHIL, METO/I0B ¥ OOLeHHKeHepHbIX | KeIiC-3aIaHus, 3a4eT,
SKCIIEPHMEHTANBHOTO MAaTeMaTHYeCKOTO 3HAHMMH, METOI0B 9K3aMeH
HCCIC/IOBAHIA B aHanm3a u MaTeMaTUIECKOTO
PO eCCHOHABHOM MO JIENMPOBAHUS. aHaM3a u
ACATCIIEHOCTH. MOJIENTMPOBAHYS.
Bnaneet HaBEIKAM U
TCOPETHYECKOTO U
9KCIIEPUMEHTAIIBHOTO
HCCIIeIOBAHUS
00BEKTOB
p o ecCUOHATBHON
JICSITeIIHHOCTH.

MaTEMATUYCCKOTO MOACTIMP OBAHU ST

OIIK-6. CrnocobeH AHaJIM3UPOBATb U pa3p3.63.TI>IB8.TB OPraHU3allMOHHO-TCXHUYCCKUC U DKOHOMMYCCKHE MNPOLCCChl C MPUMEHCHUEM MCETOAOB CUCTEMHOI0 aHaJln3a H

OIIK-6.1. 3HaeT 0CHOBBI TEOPUH CUCTEM U
CHUCTEMHOT'0 aHaJIN3a, AUCKPETHOM
MaTeMaTUKU, TEOPUU BEPOSITHOCTEN 1
MaTeMaTHYECKOM CTATUCTHKH, METOI0B
OINNTHMHU3allMU 1 UCCJICIO BAHMA onepauui/'l,

Ot1cyTcTBYIOTBCE
He00X0 MM bl 3HAHNS,
yMeHI/IH " HAaBbIKH,
HEOOXO MM BIE IS
HpOBeIleHI/ISI aHaJI1M3a

3HaeT 0CHOBBI TEOPUH
CHCTEM U CUCTEMHOTO
aHaJn3a, IMCKPETHOU
MaTeMaTHuKU, TEOPHI
BEPOSITHOCTEN U

3HaeT OCHOBBI TEOPUH
CHCTEM ¥ CHCTEMHOTO
aHaJym3a, AMCKPETHOU
MaTeMaTHKH, TCOPUI
BEPOSITHOCTEH U

3HaeT OCHOBHI TEOPUH
CUCTEM U CUCTEMHOI'O
aHaym3a, MCKPETHOU
MaTeMaTHKH, TCOPUI
BEPOSITHOCTEN U

Jloxnanel, 3a1a4u,
Kelc-3a1aHus, 3a4€eT,
JK3aMeH




[Tnanupyembie pe3ynbTaThl 0CBOCHUS YpOBEHb OCBOCHHS OueHouHoe
KOMIIETEHLIUU HEY I0BJIETBO PUTEIHHO yIOBIIETBOPUTEILHO XOpO1IO OTIIMYHO CpeICTBO
HEYETKHX BBIYNCIICHUH, MaTEMATHYECKOTO U 1 pa3paboTKu MaTeMaTH4YeCcKO MaTeMaTHYEeCKO N MaTeMaTUYeCKO 1
HMMUTALMOHHOTO M OZICIUPOBaHYEL. OpTaHU3alMOHHO- CTATUCTUKHU, METOJIOB CTATUCTUKHU, METOJIOB CTATUCTHUKHU, METOJIOB
OI1K-6.2. YMeeTnpuM eHsTh METOTbI TEXHUYECKUX U ONTUMU3ALUU U ONTUMHU3ALUUU ONTUMHU3ALUUU
TEOPHUH CUCTEM U CUCTEMHOTO aHAJIN3A, 3KOHOMHYECKUX UCCIIeI0BaHUS OTIEpaLIHiA, UCCIIEA0BaHUS HCCIIeA0BaHUS
MaTeMaTH4YE€CKOTO, CTATUCTUYECKOTO 1 IIPOLIECCOB C HEYETKUX BEIYUCIICHU, oInepanui, HeUETKIX ornepanui, HeUETKIX
MMUTAINOHHOTO MOZIEIMPOBAH JUTS MIpUMEHEHUEM MaTeMaTUYeCKOTO U BBIYHCIICHUH, BBIYHCIICHUH,
AaBTOMATHU3AIMK 33144 IPUHSTUS PEIIEHUH, | METOJ0B CUCTEMHOTO UM HUTAIOHHOTO MaTeMaTUYeCKOTO U MaTeMaTUYEeCKOTO U
aHaJmM3a UH(OPMALMOHHBIX TOTOKOB, aHaM3a u MO JICTIMP OBaHUS. HMMUTALIMOHHOTO MMUTAILIMOHHOTO
pacueTa ’KOHOMUYECKOH 3¢ PeKTHBHOCTH U MaTeMaTHYECKOTO MOJICITMPOBAHUS. MOJICIMPOBAHUS.
HaJIe>)KHO CTH HH() OpPMAITHO HHBIX CUCTEM H MOJIEJIUP OBaHUs. YMeeTnpuMeHATh YMeeTnpuMeHITh
TEXHOJIOTHH. METO/IbI TCOPUH CHCTEM | METO/IbI TEOPHUHU CUCTEM
OIIK-6.3. BrageeT HaBBIKAM U TP OBEACHUS 1 CHCTEMHOI0 aHAJIN3a, | U CHCTEMHOIO aHaJIN3a,
HWHXEHEPHBIXPACUETOB OCHOBHBIX MaTeMaTU4ecKoro, MaTeMaTUYeCcKoTo,
roKasaTesel pe3yIbTaTUBHOCTH CO3/IaHMs U CTaTUCTUYECKOTO U CTaTUCTUYECKOTO U
MIPUM eHEeHUs MH()OPMALIMOHHBIX CHCTEM H MMUTAIIMOHHOTO MMUTAIIMOHHOTO
TEXHOJIOTHH. MOJIEIMPOBAHUS IS MOJIEIMP OBAaHUSA IS
aBTOMaTU3alluK 33724 aBTOMaTH3alMK 33724
MPUHATHA PEIICHHH, MIPUHATHA PEIICHHU,
aHaJm3a aHaJm3a
HH( OpMaITMOHHBIX HH(OpMAaITMOHHBIX
MOTOKOB, pacyera MOTOKOB, pacyera
3KOHOM MY ECKOU KOHOM M4 ECKOH
s dexTnBHOCTH M s dexTnBHOCTH 1
HaJEKHOCTH HaJEKHOCTH
MH(} OpMaLMOHHbIX UH(OpMAaIHOHHBIX
CHCTEM U TEXHOJIOTHM. CHCTEM U TEXHOJIOTHH.
Bnaneer HaBbIKaMu
MIPOBECHUS
WH)XEHEPHBIXPACUYETOB
OCHOBHBIXTIOKa3aTesel
Pe3yJIbTaTUBHOCTH
CO3IaHUS !
IIPUMEHEHUS
WH(} OpMAaIIMOHHBIX
CHCTEM U TEXHOJIOTHH.

YK-1. Cioco6eH 0Cy IeCTBIISITh MOUCK, KpUTUYECKUI aHAIN3 M CHHTE3 HH( OpMalMy, TPUMEHSTh CHCTEMHBIN [0 IX0 1 TSI PEeIIeHHS 10 CTABICHHBIX 3 2124




ITnauupyemble pe3yabTaThl O CBOCHUS YPOBEHb OCBOCHHS Ouenounoe

KOMTIETCHIIUN HEY JIOBJICTBO PUTEIHHO YJIOBJIIETBOPUTEILHO XOpOIIOo OTIMYHO CpEICTBO

VK-1.1. AHamu3upyer3agauy, BbLACISIS €€

0a30BbI€ COCTABIISIONIME, OCYIIECCTBIISIET

JICKOMTIIO 3UIIHS 33 1A .

YK-1.2. Haxo T 1 KpUTAYECKH

aHAM3UPY eT WH( O PMAITHIO, HEO 0X0 UM VIO OTCYTCTBYIOT BCE ObnanaeTTpeOyeMbIMU

JUTS PeIIIeHHS TOCTABIEHHOH 3312 H. HEO6X0 M BIE SHAHI, ObnamaeTTpeOyeMbMH ObnamaeTTpeOyeMbMH IHAHMAMH, yMCHHAMH,

VK-1.3. PaccmaTpuBacT BO3MOYKHBIE yMEHHSI, BJIaICHHSI SHAFHMAMH VA SHAHIGIMILH Y MCHIAMH HaBBIKaM U JUIs

BAPUAHTEI PEIICHHS 381K, OTICHHBAs HX VIS HCTIO B30 BAHIS WCIIOJIb30 BaHUS JUTSI KCTI0JIb30 BAHUSI IO 30 BAHHS

JOCTOMHCTBA 1 HEOCTATKU. OCHOBHBIX3aKOHOB OCHOBHBIX3AKOHOB OCHOBHBIX3AKOHOB OCHOBHBIX3aKOHOB Jloxnanael, 3a1a4u,

VK-1.4. I'paM0OTHO, TOTUYHO, €CTeCTBEHHOHAY YHBIX CCTCCTBCHHOHAY HHBIX CCTCCTBCHHOHAYYHRIX eCTeCTBEHHOHAYYHBIX | Keifc-3a/aHus, 3a4erT,

apTyMEeHTHPOBaHHO (O pMHPYyeT TUCIATIIAH 1 AHCIMILIMH H JUCHHILTMH I JUCLIUIUIAH U JK3aMEH

COOCTBEHHBIE CY KJICHUS H OTICHKH. COBpPEMEHHBIX COBPCMCHHbBIX COBPCMCHHBIX COBpPEMEHHBIX

Ormuaet hakTel OT MHCHUH, MH(OPMALMOHHO- MH(OPMALHOHHO- MH()OPMAIFOHHO- MH(OPMALTOHHO-

MHTePIPETALHIL, OLCHOK U T. /L. B KOMM YHHKAI[MOHHBIX KOM?EY;?;HFI:I%H}HX KOMiy;gﬁiT:l%H%lx KOMM YHUKAITHOHHBIX

PaACCYKACHUAXAPYTUXYUACTHUKOB TEeXHOJIOTHUHN. : : TEXHOJIOTHH.

JACATCIIbHOCTH.

VYK-1.5. Onpenensier u olieHUBaeT
HOCJIEACTBUS BO3MOXKHBIX PelleHNH
3a/1a4H.




7.3TunoBble KOHTPOJIbHbIE 3aJaHUSl WJIH HHbIE MAaTepHAJIbI,
He0o0XoauMble JJIsl OLeHKH 3HAHMII, YMeHMIi, HABBIKOB, XapaKTepHU3yOLIIX
3Tanbl ()0 pMHUPOBaAHNS KOMIIEeTeHIUH B mpouecce ocsoenus OITOII BO

JHoxnaawbl
1. Hcnonb3oBaHUE TOHSTHS TPOU3BOIHON B 9KOHOMUKE

Hud pepenimansl BHICHIMX MOPSAKOB U KX IPUMEHEHHE
OcobeHHOCTH KpUBOM O€3pa3uyus U MpeIeIbHON MOJIE3HOCTH
OyHKIHS TTOJAE3HOCTH ((PyHKIIUS TPEATIOUTEH UM )
[TpounsBoacTBeHHAS PyHKIHSA
Hcnonp3oBaHne METOI0B HAUMEHBIIIMX KBAPATOB B MPOTHO3UPOBAHUH
IIpumenenue Meroa MHOKUTENEN JIarpanika
['paarieHTHBIH CITyCK B METO1aX MAIIMHHOTO O0y4eHHUs
OCHOBBI IOCTPOEHHS HEUPOHHBIX CETEN

10 [TpuMeHeH e KOMITJIEKCHBIX YU CEIT B TEXHUYECKUX TUCIIUTUTUHAX

11. Annpoxcumanus GpyHkuuid. [Tonnaomsl YeObimeBa. JuckpeTHbIC psabL
Dypse.

© oo Nk oW

12. 3amaya 0000IICHHON HHTSPITOISAIAN

13. HuddepeHnmanbHpie ypaBHEHUS B TEXHUKE

14, ®yHKUMU CHIpOca U TPEATIOKECHUS

15. mpuMEHEHUE U 3HAYEHUE YACTHOM MPOU3BOIHOM U TPOU3BOAHOM MO
HaIlpaBJICHUIO.

16. PemieHue 5KOHOMHYECKUX 33]1a4 C TTOMOIIIBIO OTIPEIEIIEHHOTO
WHTEerpasa

17. O030p METOJI0B MAaTEMATHYECKOT0 aHAJIN3A B 33]]a4ax
MaTEeMaTUYEeCKOT0 00yUYEHU S

18. IIporpammuas peanuzanus METOI0B PELICHUS HEOTIPEIEeTICHHbIX
WHTETPAJIOB.

19. IIporpammuas peanauzaiys METOIOB PEIICHUS ONTPEACIICHHBIX
WHTETPAJIOB.

20. IIporpammHas peanu3aiusi METOA0B HaXOKICHUsI POU3BOIHbIX.

21. TlporpammHas peaau3aiiysi METOJI0B ITOCTPOCHHS IpadUKOB () YHKITHIA.

22. IlpuMeHeHHe MATEeMAaTUIECKOTO aHATK3a B 33/1a4aX ONTUMHU3AIMU

23. YucneHHbIE METO bl HAX0XKICHUsI TIPOU3BOTHBIX

24. YucneHHbIE METOIbl HAX0XKICHU S KOpHEH ypaBHEHU I

25. TlorpeuHocTs HHTEPNOIALMOHHOTO MojuHOoMa Jlarpanxa

26. YwucnenHnoe nud epeHupoBanme

27. YucneHHoe perieHre 00ObIKHOBEHHBIX /U () epeHIMaIbHBIX
YPaBHECHUMN

28. YwucieHHOE pellIeHUe CUCTEM ypaBHEHHIA



29. YucneHHOe pelieHue CUCTEM HEJIMH S HBIX ypaBHEHHA
30. Python u pemenue 3a1a4 MaTeMaTHIECKOTO aHAIM3a

Keiic-3apanus

Ilpumep keiic-3a0anus
3aBHCUMOCTH 00beMa BBIMTyCKa Y OT KOJTMYECTBA HCIIOIb3YEMBIX TPY0BBIX
pecypcos L ompenenstercs pynkumeit Y = F (L) kak

—

:0’

0,
a, L=1

—

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

Alw

|. BLIOpaTh 0/ 1MH NpaBU/IbHbII BAPHAHT 0 TBETA

OO0beM BhIlTycKampu L =N MOXKHO BBIYUCIUTH 110 (popmyJie

1) Y(n)=a- 1—(%)n ) Y(n)_4a-[1—(%jn}

a 3)" 4a 1"
Y(N)==-{1-|=| |; HY(n)=—|1-| = |
v(m)=2-1-[2] )()3[ [Jj
13
Il. OnpeneanTs N, ecav U3BeCTHRI a =12; Y = BZE .

I11. BeiOpaTh ABa 1 6 0J1ee NpaBWIbHBIX 0 TBETA

[Ipu a=12, 06beM BbIITyCKa HE MPEB30MIET BEITUYUH
146, 2)47; 3)48;, 4)49.

3anaun
Ilpumep 3a0au
3aoauu k meme «/Jupghepenyuanvruoe ucuucnenue @Qynkyuu 00HOI
nepemeHHou)

Hawtu npenensr:
L lim 7x* +2x° -1

x>0 3x% — 2x* + X

3x® — x* +2x

lim
2. X—>00 X3 _X4



10.

Iirn5x2 —x*-15

e x2-16

Iim\/4x2+2x—\/x+3

x> 364x3 +1+2

. A9x% -9 —2x

lim Y% —9—-2x

X—>00 2_31X3+5

lim Ux® +2x-10 - 3x?

ongy2 _1_3/27x¢ + x° —15x

Iim(2x+1)5+(2x+2)5+(2x+3)5+...+(2x+100)5

x>0 10x° +100 '
3¥+2

X500 3X+1_1'

I_ 4x+3x+1

erE 4x+1 +3x '

Iimx2 —3x+2

ol X2 4 x—2

OueHoYHbIE CPeCTBA /151 IPOMEKYTOYHOM ATTeCTAlUN

YK-1 cnnoco0eH ocymecTBISITh NOUCK, KpUTHYECKUH AHAJIN3 U CHHTE3
uH¢ opManMi, NPUMEHATh CHCTEMHBbIH MOIXO0/ AJIsl PelIeHNs 10 CTABJIEHHbIX

3aaad4.

Bo MPOChI HA 3a4€T

1.
2.

[Tonsitne pynkimu. OCHOBHBIE CBOWCTBA () YHKITHHA.
OcHOBHBIE »JeMEeHTapHble (YHKIUMU (CTENEHHAas, MOKa3aTebHasl,

ngorapudMHYECKasi, TPUTOHOMETPUUECKHUE, 00paTHBIC TPUTOHOMETPUICCKHUE).

RO N AW

0.
11.
12.
13.
14.
15.

Knaccudukarms @ yHKIHA.

[Tpumenenue GyHKIMIA B 9KOHOMHUKE.

[Ipenen nepeMEHHON BETWYHUHBI U €70 CBOVICTBA.

beckoneuno mManasi u 6eCKOHEUHO OOJIbIIIast BETUYUHBL
Haxoxnenue npenenos.

[TepBbIil 3aMeUaTENbHBIA TPEICIL

BTopoii 3amedarenpHbIi Ipeaes.

CpaBHeHME 0€CKOHEUHO MAJIbIX BEJIMYHH.

CBs13b 0€CKOHEUHO MaJIbIX C 0ECKOHEUHO OOJIBIITUMU.
HenpepbIBHOCTH ()YHKIIMY B TOUKE U HA OTpe3Ke (2 ompenescHus)
Hud pepentmanbroe ucunciaeHue GyHKIU 1 nepeMeHHOM.
[TpousBoanas pynkiwpu OcHOBHBIE paBmia AU G epeHIIUPOBAHYA.
[Ipou3BOHBIE CTENEHHBIX, TPUTOHOMETPUYECKHX, TTOKA3aTEIbHBIX,

Jorapu(pMuyYecKuX QyHKIHA.



16. IIpon3BoHAS CI0KHOU (PYHKIUH.

17. IIpon3BoiHbIE 0OPATHBIX TPUTOHOMETPUIECKUX () YHKITHIA.
18. I[Ipon3BoiHbIE BHICIINX TOPSAIKOB.

19. DKOHOMHYECKU I CMBICIT IIPONU3BOTHOM.

20. Mcrionb30BaHue MOHSATHS TPOU3BOTHON B SIKOHOMUKE.

Bonpocsl K3K3aMeHy

1. Yucnossle panasl. CxogumocTs 1 cymma psaga. Heobxonumoe ycnosue
CXOJIMMOCTH.

2.  Psanpi c HeoTpULIATETHHBIMY YJICHAMH.

3. Ilpu3Haku cpaBHEHUS YHUCIOBBIX PSIOB. DTATOHHBIE PSIJIBI.

4. 3HakouepeayroIIMecs Psbl.

5.  AOCOJIIOTHAs M YCJIOBHAS CXOJAUMOCTD PSIJIOB.

6. CreneHHbIE PSIBIL.

7. HHTepBayi cXOAMMOCTU CTENIEHHBIX PSIOB.

8. CpoiicTBa CTENIEHHBIX PSIJIOB.

9. PasznoxxeHue QyHKIMIA B CTETICHHBIE PSIIbI.

10. Psne1 Teitnopa.

11. Psane Oypse.

12. CxomaumocTs psia Dypee.

13. Psanp1 @ypre 11t 4eTHBIX U HEUETHBIX () YHKITHH.

14. Psan ®@ypbe ¢ nepuogom 2L.

15. KommekcHsbie uncia

16. OcHoBHbIe TOHATHA 1 (D EepeHITUATBHBIX YPAaBHEHU I IIEPBOTO MOPSIIKA.

17. JuddepeHimanbHpie ypaBHEHHS IEPBOTO MOPSIIKA.

18. HuddepenimanbHbie ypaBHEHUSI BTOPOTO MOPSAKA.

19. Opnopoanbie nudPepeHIaTbHBIE YPaBHEHUSI.

20. IIpunoxxenue nuddepeHIMaIbHIX yPAaBHEHUNA B 9KOHOMHUKE.

OIIK-1. Cnoco0en NPUMEHATH €CTeCTBEHHOHAYYHbIE ]|

Oﬁlllel/IHH(eHepHLIe 3HaHUu1, METOAbl MAaTEeMATH4YCCKOIO aHaJIn3a n

MO/1eJIMPOBaHUsl, TEOPETHYECKOI0 U IKCIEPUMEHTAJIBHOI0 UCCJIeI0 BAHUS B
npo ¢ ecCUOHATLHO U eI TeILHOCTH.

Bonpocsi Ha 3aueT
1. duddepeHiman u ero cBONCTBA.

©CoNOOE WN

[IpriiokeHune npon3BOIHOM.

IIpaBuio Jlonurans - bepayium.

Bo3spacranue u yObiBaHHE () yHKLIUH.

OkcTpemyM QpyHKIMK. H. 1 1. yciioBus 3kcTpeMyma.
AcUMNTOTHI QYHKITUA

Haubomnpiiee n HanMeHblliee 3Ha4eHNE () YHKITUH.
BBINyKIIOCTh M BOTHYTOCTb (DYHKIIHA.

H. u 1. ycroBus BBITYKIIOCTA U BOTHYTOCTH.



10.

AcuMITOTHI (PYHKIIH.

11. OOmas cxema ucciaeaoBaHus yHKIH.

12. HeomnpenenaeHHbI HHTErpal U €r0 CBOKCTBA.

13. MeTo1bl HHTETPUPOBAHNS: HHTETPUPOBAHHUE PA3TI0KEHUEM.

14. MeTtoa 10ICTAaHOBKH.

15. MeToabl HHTEIPUPOBAHKUS: METOI UHTETPUPOBAHHUS 1O YACTSM.

16. HuTterpupoBaHue HEKOTOPHIX (PYHKIIUN, COAECPKAIIUX KBaJpaTHHIA
TPEXWIEH.

17. HWHTerpupoBaHue pallMOHATBHBIX (YHKIIHH.

18. HuTerpupoBaHUE TPUTOHOMETPUUECKUX () YHKITHIA.

19. HuTerpupoBaHue HEKOTOPHIX UPPALIMOHAIBHBIX (DYHKIIUIA.

20. O He Oepyluxcst MHTErpanax.

Bonpocel K 3Kk3ameny

1. Teopembl 0 CYIIIECTBOBAHUMU U €IMHCTBEHHOCTH PEIIICHUSI.

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

3. Henonneie 1Y 1-ro nopsiaka.

4, J1VY c pa3nenstonMucs epeMeHHbIMU.

5.  Opnnopopaubie /1Y 1-ro mopsiika.

6. UYwucneHuble MeTO bl petieHus U (P depeHIIHaTbHBIX YPAaBHEHUH .

7. JY 2-ro nmopsaka, 10MyCKarOII1e MOHKEHU € TOPSIIKA.

8. Jlunetinsie 1Y 2-ro mopsizika ¢ mOCTOSHHBIMU KO3 (] (DUITEHTaMMU.

9. Ilpunoxenwne JIY B 5KOHOMHUYSCKOMN THHAMUKE.

10. O6nactb onpeaeneHus GyHKIMU JBYX IEPEMEHHBIX.

11. VYpaBHEHUs TUHUH.

12. Tlpenemnsi OT QYHKIIUN HECKOJIBKUX TEPEMEHHBIX.

13. YactHble mpou3BoAHbIE U U] D EepeHITHATBL.

14. DxcTpemyM (HyHKIIUN HECKOJIBKHUX TEPEMEHHBIX.

15. IIpou3sBojHAas [10 HAIIPABJICHUIO.

16. I'pagueHT QyHKIWMM.

17. TlomHoe nmpupalleHue v MoJHBINA AU hepeHIma, ero MpuMeHeHHE.

18. TlpousBogHas CIOKHOM (DYHKIMH, MPOU3BOAHAS HESBHO 3aJJaHHOU
byHKIUN.

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

20. VYpaBHEHHE KacaTeIbHOM IIJIOCKOCTH K IoBepxHOCTH F(X,y,2) =0 .

OIIK-6. Cnoco0eH aHAIM3MPOBATH U pa3pad aTbIBaTh O PraHu3aIlHOHHO-
TEXHHYECKHE H IKOHOMHMYECKHEe Tpoliecchl ¢ MNpPUMEHEHHEM METO/I0B

CUCTEMHOI'0 aHA/IN3a U MATEMATHYECCKOTIO MOICITUPOBAHUA.

Bonpocsi Ha 3aueT

1. OnpeneneHHbIN HHTETPAI U €TO CBOMCTBA.

2. T'eomeTrpuueckuii CMbICI OIPEICICHHOTO HHTErpaa.
3. CBolicTBaoOnpeneaeHHOTO HHTErpana.



Mertopbl petieHus onpeaesIeHHOT0 MHTEerpaa.
Brrancnenue onpeiesIeHHOro MHTerpania.
Teopema Hetotona - JleliOuua.
TeopeMa o cpeiHEM 3HAUCHU .
HNHTerpanbHble CyMMBI U CBS3b C ONPEIETICHHBIM HHTETPAJIOM.
[IporpammHas peanu3anus BbIYUCICHUsS ONPEICTICHHBIX UHTETPAJIOB.
10. IInomanas KpUBOJMHEHHON (UTYpbl B JAEKAPTOBBIX U MOJSPHBIX
KOOpAWHATAX.
11. [nwuHa 1yrv KpUBOil.
12. OObem Tena BpalleHHusl.
13. TlpunoxeHus ONpeeIeHHbIX MHTErPAJOB K PEIICHUI0 MPOCTEUIINX
dbu3nUecKux 3aiay.
14. TTpuGau>xeHHOE BBIYUCIICHHUE ONPEICIICHHBIX UHTETPaJIOB.
15. BpblunclieHHE IO TOBEPXHOCTH BPAILICH US.
16. Mexannueckoe MpuIoKeHUE OMPEIeIEHHOr0 MHTETpaa.
17. HuTerpanbl OT HEOTPAaHUYECHHBIX (PyHKITHA.
18. DKOHOMHMYECKUI CMBICIT OIPEIETIEHHOTO MHTErpaa.
19. Hcnonb3oBaHUE MOHSTHS OTIPEICTICHHOTO HHTErpajia B 9KOHOMHUKE.
20. HecoOcTBeHHBIC HHTETPAIBI.

©oN A

Bomnpocsi k3Kk3amMeHy
[Tonneiit aud pepeniman
HuddepenimpoBanne HesIBHBIX PyHKIIUAN
[Ipon3BoIHAsA 1O HAIIPABJICHUIO.
['panueHT.
JIBOVIHBIE UHTETPATBI
KpuBosrHenHbIE HHTETPAIbI
IToBEepXHOCTHBIE UHTETPAJIBI
Pu3nyeCcKue NPUIOKEHUS IBOMHBIX UHTETPAIIOB
. HecoOGcTBeHHbIE TBOMHBIC HHTETPATIBI
10 AOCOIOTHBIN SKCTPEMYM
11.®opmyna Teinopa
12.®opmyna ['puna u ee mpuMeHEHHE.
13.®opmyna Ctokca.
14 .YacTHbIe MPOU3BOIHBIE BBICIINX TOPSIIKOB.
15.9kcTpeMymbl G YHKIMH IBYX TEPEMEHHBIX.
16.Y cnoBHbIE HKCTPEMYMbI; Han0oJIbliiee U Hau MEHbllIee 3HaYeHUs () YHKIIUH Z
=1 (X, y) B 3aMKHYTO} OTrpaHUYE€HHOM 00JIaCTH.
17 .I'panueHTHBIN CITyCK B IPUIIOKEHUH K 33/1a4aM MAlIMHHOTO O0y4eHHUs
18.I'pad Berancnenunii qud pepenimana yHKIIU.
19.[1porno3upoBanue (METO1 HAUMEHBIITUX KBAIPATOB)
20.IIpunokeHre MaTeMaTHYeCKOro aHaJIn3a K 3a7ja4aM MalTuHHOTO 00y YeHHSL.

©CoNoorLNE



Ilpakmuueckue3a0anus 0,11 npoeedeHus 3auema

B pamkax mpakTUUecKOro 3adaHus IS OIEHKH OCBOCHUS KOMITCTCHITHIA
OIIK-1, OIIK-6, YK-1 oOyu4aromemycsi mpeajaraercs BBINOJHUTH OJHO U3
CHENYIOLINX 3aJaHUN

Haiitu npenensr:

3 2 5x2
2X° —3x +x+1
2x%3 —3x2 —2x+3)

73 _g\"
lim = 2|
2. X—0 7X +2

5
) (l+3x}x
lim .
3' xoo\ 14 x

lim

Iimsin2x
4' x—0 X )
Iimsin2 2X
5. x—0 3X2 )
Iimtg34x
6. x—>0 10X3 )
Iimsin5x
7. X—0 4X2
Iimsin26x
8. x—0 2X )
o Iirp(3x-ct92x).
10. *° sin®2x’
Iirnarctg8x
11 x—0 7X '
lim— X
12. *>° arcsin9x
X
tg®> =
lim—2
13 x—0 2X
Iimcosx—l
14,770 3x*
sSin3x

m——.
15. *° sin10x

HaliTi npou3BoAHbIE X', OOPATHBIX ()yHKIMIA:



16.Y = X—COSX

17 Y =2X+X°
y = x-1
18." X+5,

HaiiTi mpon3BOAHBIE y' OT HEABHBIX (DyHKIIHIL:
19.2X+y—-4=0
20 XIny+ylnx=0

o1 VX +Jy-2=0
my+5—a=0

22. y

23X~y =a

24" +e’ —e¥ -1=0
Haiitu npousBoaHbie ¢ yHKINN, 3aJaHHBIX TApAMETPUUESCKHU :
X =acos’ t
25{y =asin’t
{x = a(t —sint)
0. |y =all—cost)

X =e'sint
o7 Y= e' cost

HccnenoBath GyHKIMU U TOCTPOUTD UX TpadUKHU:

2X
28y = 1+x*
29y = X" (x=4)
2X
30,y = 2+Xx",
3ly= (x+1)e™
32y=xe’,
Inx
By= X,
Haittu uaTerpansr
_[ dx
34,7 x* —x-2
X2
2 _dx
35707



dx
36._[)(3 _XZ
dx
37,jx3 +X
dx
:J,g_jx3 +1
xdx

39.IX3—1

J‘ dx
40.° x(x+1)°

dx
4_:|__J-ix2 —1ix+2)
J- (x2+2)dx
42 ° (x+1)°(x-1)

J- xdx
43,7 x* +3x-4
j X% — X .
44.° x* —-6x+10
x3 +1
45'[ x® —=5x? +6x

J- 3dX

j \/;dx
47. 2% +3

J' Vxdx

3{/;+1
J- xdx
Y2x+1

dx
'fil+§/_[/x
>1 I2+cosx)(3+cosx)
52.th3[i+zjdx

53. Icosi cos> dx
2 3

X

54._[sin9xsin xdx

Brerauciants OIIPCACICHHBIC MHTCI'PAJIbI:

55.Ix\/x2 —16dx.
4



56.5 xdx
Jl-\/l+3x

24X +2
57.! 2X_ldx.

? Jxdx
S&EJY—f

59.IZ|HX+1dX.
. X

HaiitTi 06beM Tes1, 00pa3oBaHHBIX ITPH BpalieHue BOKpyT ocu Ox u Oy
TJIOCKHUX (PUTYP, OTPAaHUYCHHBIX TUHUSIMHU:

60.Y=x, y=4x_
61,y=SinX,y:0HpHOSXS7Z_.
62,y=4/X,X=1'X=4’y:O.

Ilpakmuueckue3adanus 0,151 nPOBEOCHU IK3IAMEHA

B pamkax mpakTH4yecKOoro 3aJaHus JJisi OLIEHKH OCBOEHHSI KOMIETECHIMI
OIIK-1, OIIK-6, YK-1 oOyu4aromeMycsi mpeiaraercs BBIIOJHUTh OJHO W3
CIEYIOIINX 3 IaHUM

[TpounTerpupoBats nuddepeHpaibHble ypaBHEHU I BTOPOTO MOPSIKA:

1. Y'=sinx
yﬂ _i

2. x?
y":_i

3. y’

4 4yﬂ\/y=1
14 1 !
y'=—W1+y™)’

5. a

6 Xyﬂ_yrzo

Haiitu o61mue penieHus 0 JHOpOAHBIX 11} (epeHIMaTbHbIX ypaBHEHU T
BTOPOTO MOPSAKA C MOCTOSHHBIMU KO3 prlieHTaMu:

7. y'-4y'+3y=0
g Y'+2y'-8y=0
g9 Y'+3y'+2y=0
10. y” _4y/ — O
11.Y"-2y'+y=0
12_y”+8y'+16y:O



13.Y"—4y'+13y=0
14.Y" +6y +25y =0
15.Y"+9y=0
16.Y" —16y =0
Haiitu oOmiue pemeHus ypaBHEHU:

17.Y" -6y -7y =32>
18.Y"+2y' -8y =12e*

19 yfr_zy/+ y — ex
20.Y" + 7y +12y = 24x* +16x 15
29

yr/+yr_6y:_x2__

21 18

22 y'—4y'+3y=x-1
23 y" -2y =6x* —10x+12
24.Y" —3y'—10y =sinx+3cosX

HCCJ’ICI[OB&TB JAaHHBIC pAAbl HA CXOAUMOCTD, IIPUMCHUB ITPU3HAKU CPABHCHMSA !

=, 2n
2

25.7%30° 5,
= 2n+7
26'§3n3+11.
im
2745 N +12
- 1
28'nzllln(n+3
[e'e} 3n
29_nzlln(3"—4)'
= In(n + 3)

0.5 N
= 1
31.nz=1:\/ﬁln(n +1)

1
32_;%/F|n(n+1)'

N—"

C MMOMOIIBIO UHTCTPAJIIBHOTO ITPpU3HAKA UCCIICAOBATL CXOAUMOCTD PAAOB!:

Z 1
35, Z;, (3n+2)In(3n+2)



1

n In®n

36 n=2
i nn
37.n=2 N
aiiTH 00JIaCTU CXOIMMOCTH CTEIIEHHBIX pAnoB:
2 3 4

X X X X
+ + + +....
38.1.2 2.3 3.4 4.5

XS X6 X9 X12

— o=ttt
42.8 8.5 8.9 8 .13

10" x".
43.nz=l:

X NG x3

+ + +...
44.2+3 2°2+3* 2°+3°

0

ne 1
D x"tg =
45, n=1 n
52x* 5°x® 5'x!
SX + + + +
46. 2 3 4
NccnenoBath PyHKIMHA HA SKCTPEMYM:

47 2=X"+Yy? +xy—4x-5y
48.2=Xy1-x-y)
49 2=X°y*(2-x-y).

Z=X"+Xy+y +-+=
50. Xy,
2

51 2=2X —xy* +5x* +y

X

59 2 :ei(x+ yz)_



BpranciauTh 1BOMHBIE MHTETPAJIBL:
53. ﬂ (x + yz)dxdy, rae D orpannueHanpsMeiMM y=X, Y =2X U
D

y=-x+4.

54.1f Xdxdy, raeD orpaHuucHa IPSIMBIME Y =e*,y = e’ 1 IpsIMoi
D

X =2.
55. [[e”dxdy, rme D orpanmuena rumepGonoii Xy = 1, 0chro abeuuce 1
D

NPSIMBIMU X = 2, X = 3.

Nwmerores ciienyromue JaHHbIe O IEPEMEHHBIX X U . [Ipeanosaras, 4ro Mexny
X U y CYILIECTBYET JIMHEHHAasl 3aBUCUMOCTb, HAUTU 3MIHUPUUECKYIO0 (HOpMyIy
y =ax+b METoI0M HaMMEHBIINX KBAIPATOB:

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 JIEKTPOIHEPIHH HA MPEANPUATHH (MIIH KBT. 1);
y — ce0eCTOMMOCTb €TUHUIIBI TPOTY KLU U:

X; 1,2 1,3 1,4 1,5 1,6

Y, 20,0 18,8 18,2 18,1 18,0

58. X - MoImHOCTH ABUTATEN (JI.C.); ¥ — CPEIHUI CPOK €r0 dKCIUTyararmu (Mec. ):

Yi 18 20 21 24 25




[1o 3xCrieprUMEHTATBHBIM JAHHBIM TOCTPOUTH METOAOM HAUMEHBIIIMX
KBaJIpaTOB
JMHENHYIO SMITMPUUYECKYIO 3aBUCUMOCTb y = ax+b. CpaBHUTH MOJTYyUYEHHYIO
3aBUCHUMOCTb C aJIbTEPHATUBHOU U OIIPEICIIUTh, KaKas U3 HUX JIy4lle
COOTBETCTBYET HKCIIEPUMEHTATTbHBIM IaHHBIM:

59.
X, 2 2,5 3 3,5 4
Yi 4,2 55 6,9 8 9,5
AJ'IBTCpHaTI/IBHaSI 3aBUCUMOCTh Y =2X+ 0,1x2.
60.
X 1 2 3 4 5
Yi 1,0 1,4 1,7 2,0 2,2

ANbTepHATHBHASA 3aBUCHMOCTH Y =+/X .

7.4 MeToauueckue MAaTepuajibl, OMNpeaeSslIINe MPOUeTyPbI
OllCHUBAHWSI 3HAHMHA, YMeHHiHd, HABBIKOB XapPaKTePU3YIOIIUX ITalbI
(¢ opmupoBanuss KOMIETEHIIMI

Kpurtepuu oleHKH T0KJaAa: HOBU3HA TEKCTa, 00OCHOBAHHOCTH BBHIOOpA
HMCTOYHHUKOB JIUTEPATypPhl, CTEIICHb PACKPBITHS CYIIHOCTH BOIIPOCA, COOJIIOICHUS
TpeboBaHM K 0() OPMIICHHIO.

O1eHKa « OTIIMYHO» — BBITIOJIHEHBI BCE TPEOOBAHUS K HAIMCAHUIO TOKJIa/1a:
o0o3HaveHa mpobiieMa 1 000CHOBaHA €€ aKTyaJIbHOCTh; C/IeJIaH aHAJIA3 PA3JIMYHBIX
TOYEK 3pCHHUSI Ha pacCMaTPUBACMYIO TPOOIIEMY M JIOTUYHO U3JI0KEHA COOCTBEHHAs
MO3UIHSA; CHOPMYJIUPOBAHBI BHIBOBI, TEMAa PACKPHITA MOJHOCTBIO, BBIICPIKAH
00BEM; cOOI0IEHBI TPEOOBAHUS K BHEIITHEMY 0() OPMIICHHIO.

Or1eHKa «XOPOIII0» — OCHOBHBIC TPEOOBAHMS K JTOKJIa/Ty BBITIOJIHEHBI, HO TIPH
STOM JOMYIICHBI HEIOUYETH. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B H3JIOKCHUU
Marepuaia; OTCYTCTBYET JIOTHYECKasl MOCIEOBATEIbHOCTh B CYXKICHHUSX, HE
BBIZICpKaH 00BEM JTOKIIaa; UMEIOTCS YITYIIEHHS B 0()OPMIICHHH.

O1eHKa «yIOBIETBOPUTEIILHOY» — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHUS OT
TpeOOBaHU K pedeprpoBaHNI0. B 4acTHOCTH: TeMa OCBEICHA JIUIIb YaCTHYHO;
JOIYIICHBI aKTHYCCKUE OITMOKH B COACPKAHUM JTOKJIaa; OTCYTCTBYIOT BBIBOIBL

OrneHka «HEYIOBICTBOPHUTEILHO» — TEMa JOKJIaJa HE PacKpbITa,
oOHapy>XHMBaeTCs CYIIECTBEHHOS HEIMIOHMMAHWE IPOOJEMbl WM JOKJIAT He
IpeJICTaBJICH BOBCE.



Kpurepuu oueHku keic-3agaHus.

Pe3ynpTar BBINMOIHEHN KEUC-3aJaHUs OLICHUBAETCS C YUETOM CJIETYIOIINX
KPUTEPUEB:

— TIOJIHOTA MPOPaOOTKU CUTY AN H;

— MOJIHOTA BBINOJIHCHU S 3a/IaHUS;

— HOBH3HA U HEOPJIMHAPHOCTH MPEICTABIICHHOTO MAaTEPUAIA U PEIICHUN;

— MEPCIIEKTUBHOCTh U YHUBEPCAITBHOCTh PELICHNUM

— YMEHHE apryMEHTHPOBaHO 000CHOBATh BHIOPAHHBIN BAPUAHT PEIICHUS.

BrinonHeHNe Kerc-3a1aHu s HE TTPEAYyCMATPUBAET BBICTABJICHUS OLICHKH.

Kpurepuu onieHnBaHusi penieHus 3a1a4

O1eHKa « OTJIMYHO» CTABUTCS, €CIM OTBET Ha BOMPOCHI 3aJa4yd JaH
MpaBWIbHO, OOBSICHEHHWE XOoAa €€ pelIeHHs MOAPOOHOE, IMOCIEe0BATENBHOE,
rPaMOTHOE, C TEOPETUUYECKUMH 000CHOBaHUSIMU. OTBETHl Ha JOMOJHUTEIBHbBIC
BOIIPOCHI BEPHBIE, YETKUE.

O1eHKa «XOpoIIo)» CTABUTCS, €CIIM OTBET Ha BONPOCH 3aJauyd JaH
IpaBUJIbHO, OOBACHEHHWE Xona e€ pemeHus MOApPOoOHOe, HO HEeJOCTATOYHO
JIOTUYHOE, C STUHUYHBIMU OIIMOKAMU B JIETAJISX, HEKOTOPBIMHU 3aTPYAHEHUSIMH B
TEOPETUYECKOM 0OOCHOBAHUM; OTBETHI Ha JIOMOJIHUTEIHHBIE BOMPOCH! BEPHBIE, HO
HEJIOCTAaTOYHO YETKHE.

O11eHKa « y/10BJ1€TBOPUTEIBHOY CTaBUTCS, €CIIM OTBETHI Ha BOIIPOCHI 33,1a41
JaHbl TPABWIBHO; OOBACHEHHE XOJa €€ pelIeHUS HEJOCTaTOYHO ITOJIHOE,
HEIOCJIeI0BaTELHOE, C OIIMOKaMH, CIIA0bIM TEOPETUUECKUM 0OOOCHOBAaHUEM, B TOM
YHCJI€ JICKIIMOHHBIM MAaTe€puaioM; OTBEThl Ha JIOTIOJHUTEIbHBIE BOIPOCHI
HEJI0OCTATOYHO YETKHUE, C OLTMOKAaMU B IETAJISX.

O11eHKa « HeY/10BJI€TBOPUTEIBHO» CTABUTCS, €CIIM OTBETHl HA BOIPOCHI
3aau JaHbl HempaBwibHO. OObACHEHHE X0Aa €€ pelieHus JaHO YaCTUYHOE,
HEIOCJeI0BaTebHOE, C TPYOBIMU OIIMOKaMU, 0€3 TEOPETUYECKOr0 000CHOBAHHSL
OTBeTbl Ha JONOJIHUTENIbHBIE BOPOCHI HE AAHBI.

Kpurepum oeHku 3ayera

OLEHKH «32YTEHO» U «He 3a4YTEeHO)» BBICTABIIAIOTCS IO JAMCUUIIIMHAM,
(b opMoit 3aKITIOUUTENHHOTO KOHTPOJSI KOTOPBIX ABJIsieTcs 3a4eT. [Ipu 3ToM o1ieHKa
«3a4TeHO» JOJKHA COOTBETCTBOBATh IMapamerpam JII000M M3 IMOJOKHUTEIbHBIX
OLICHOK («OTJIIMYHO», «XOPOIIO», «YJIOBJIECTBOPUTEIBHO»), & «HE 3aYTEHO» —
IapameTpaM OLEHKH « HEY IOBJICTBOPUTEIIHLHOM.

Kpurepum oieHk# Ha 3K3aMeHe

OueHKka «OTJMYHO» BBICTABIsCTCS OOydYaroueMycsi, KOTOpbId oOjagaer
BCECTOPOHHUMH, CHCTEMATHU3UPOBAHHBIMU U TIYOOKUMH 3HAHUSMHU MaTepHasa
y4eOHOM MporpamMmbl, yMEET CBOOOJHO BBINOJIHATH 3aIaHUS, TPEAYCMOTPEHHbBIE
y4eOHOM MpOrpaMMoOM, YCBOWJI OCHOBHYIO U O3HAKOMHUIJICSA C JIOMOJTHUTEIHLHON
JUTEPATypOu, pEKOMEHJOBAaHHOW yueOHOM mporpammoii. Kak mnpaBuiio, orjeHka
«OTJIMYHOY» BBICTABJISIETCS] 00YYAIOIIEMYCSl YCBOUBILIEMY B3aUMOCBSI3b OCHOBHBIX
MOJIOKCHUNW W TOHSATUW NUCUUIUJIMHBI B WX 3HAYCHUHU IJI1 NPUOOpeTaeMoin



CHELHUATbHOCTH, NPOSIBUBILEMY TBOPYECKHE CIIOCOOHOCTH B IOHMMAaHMH,
U3JI0KEHUU M HCIOJIb30BaHMM  y4eOHOro  MaTepuana,  MPaBHIBHO
O0OOCHOBBIBAIOIIEMY TPUHSTHIE PELICHUS, BIAACIONIEMY pPa3HOCTOPOHHUMU
HaBBbIKAMH U TPUEMAMHU BBITIOJIHEHU S TPAKTUYECKUX Pa0OoT.

OneHka «XOPOIIO» BBHICTABISETCS OOydYarIEeMycs, OOHAPYKUBILIEMY
MOJIHOE 3HAHWE MaTepuana y4eOHON NpPOrpaMMbl, YCHEUIHO BBIMOIHSIOIEMY
NpEAyCMOTPEHHbIE y4eOHOM NpOrpaMMoi 3aJaHus, YCBOMBILIEMY MaTepual
OCHOBHOM JIUTEPATYPbI, PEKOMEHJOBAHHOM yueOHOM nporpammoii. Kak mpasusio,
OLICHKA «XOPOILIO» BBICTABJISICTCS oOyyaroniemycs, MOKa3aBIIeMy
CHUCTEMATU3UPOBAHHBIA XapakTep 3HAHUW MO AUCIUIUIMHE, CIHOCOOHOMY K
CaMOCTOSITEIbHOMY TIOTIOJIHEHUIO 3HAHMM B XOJ€ JajbHelIed ydeOHOU u
po(eCcCHOHATBbHON AEATEIbHOCTH, IPABUIBHO MPUMEHSIOIIEMY TEOPETUYECKUE
MOJIOKEHUSI MPU PEIICHUHM MPAKTUYECKHUX BOIMPOCOB U 3a/ay, BIAACHOIIEMY
HEO0OXOIMMBIMU HaBbIKAMU ¥ TPUEMaMU BBITIOJTHEHU S IIPAKTUYECKUX pa0oT.

OrneHka «ya0BJeTBOPUTEIbHOY» BHICTABIISETCS 00yJaroIeMycsi, KOTOPBIi
MoKa3aJl 3HaHMWE OCHOBHOTO Marepuaia ydeOHOM mporpaMMbel B 00bEMeE,
JO0CTAaTOYHOM 1 HEOOXOMMBIM JIJIs1 JaibHEHIIIeH y4eObl U MPeICTOSIIEH paboThI IO
CIELMATBbHOCTH, CITPABUJICS C BBITTOJTHEHUEM 33JJaHUH, TPETy CMOTPEHHBIX yUeOHOIM
MpOTpaMMOi, 3HAKOM C OCHOBHOW JIUTEPATypOM, peKOMEHIOBAHHOW ydeOHOM
nporpammoii. Kak mnpaBuio, OLIEHKa «YJOBJIETBOPUTEIIBHO» BBICTABJIISACTCA
oOyJarolemMycsi, JTONyCTUBIIEMY MOTPEIIHOCTH B OTBETaX Ha HK3aMEHE WU
BBINOJHEHUN 3K3aMEHAIlMOHHBIX 3aJaHui, HO 0OO0JajarouneMy HeoOXOAUMBIMU
3HaHUSIMM TI0J] PYKOBOJICTBOM MpEMNOAaBaTeNsl s YCTPAHEHUS HJTUX
MOTPENIHOCTEH, HAPYIIAIOIIEMY OCIEIOBATEIFHOCTh B H3JIOKEHUU Y4eOHOTO
MaTepuajga U HCIBITHIBAOLIEMY 3aTPYAHEHUS IPU BBITOJHEHUH MPAKTUYECKUX
paboT.

OneHka «HeyA0BJIETBOPHUTEJIbHO» BBICTABISETCA OOydYaroniemycs, He
3HAIONIEMy OCHOBHOM YacTH MaTepuaja yueOHOH IporpamMMmbl, JOITYCKAOIIEMY
NPUHLHUIHMATIBHBIE OUIMOKA B  BBIIOJIHEHUM MPEAYCMOTPEHHBIX Yy4eOHOU
MpOTrpaMMOii 3aJlaHN i, HEYBEPEHHO C OOJIBIIIMMU 3aTPY/IHECHUSIMU BBITOTHSIOIIEMY
npaktuueckue padborel. Kak mpaBuio, OLl€HKa «HEYAOBIECTBOPUTEILHOY
BBICTABJIICTCS 00YYaOIIEMYCsl, KOTOPBI HE MOKET MPOJOJIKUTH 00yUeHUE WIH
NPUCTYIUThH K JEATEIBHOCTH MO CIIEHUMATBHOCTH 0 OKOHYAHU U YHUBEpCUTETa 0e3
JOTIOJIHUTENBHBIX 3aHATHH 110 COOTBETCTBYIOLIEN TUCIUIUIAHE.

KOHTpOnp OCBOEHHSI JUCHMILJIMHBI NPOBOAMTCA B COOTBETCTBUHM C
[In KyoI'AY 2.5.1 Texkymuii KOHTpOJIb YCIEBAEMOCTH U MPOMEKYTOUHAs
aTTecTaIus 00yJarouXcs.

8 IlepeyeHb OCHOBHOM U IONOJTHUTEIbHOM Yue OHOI JIMTe paTyphl

OcHoBHas IMTEpaTypa:
1. Makcumenko, B. H. IIpakTukym mo MaTeMaTUYE€CKOMY AaHaJIM3y.
YacTs 1 : yueOHoe nocodue / B. H. Makcumenko, A. B. ['o6bi. — HoBocubupck :



HoBocuOupckmii rocy1apCTBEHHBIN TEXHUYSCKUH yHUBEpcuret, 2014, — 116 ¢. —
ISBN 978-5-7782-2474-2.— TeKcT : 2JIeKTPOHHBIN // DIEKTPOHHO-OMOIMOTeHas
cuctema IPR BOOKS :[caiit]. — URL.: http://www.iprbookshop.ru/45425.html. —
Pexum nocryna: nysa aBropusup. [lons3oBarenen

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

3. beikoBa, O. H. MaremaTnaeckuii ananu3. Yacts 1 : yae6HOE mocoome/ O.
H. bwmikoBa, C. K. Koagsrma. — M. : MOCKOBCKMH II€Jarorn4yecKui
rocynapcTBeHHbIN yHuBepcuteT, 2016. — 120 ¢c. — ISBN 978-5-4263-0391-1. —
TekcT : 3nexTponHbIl // nexTpoHHo-0ubnoreunas cucrema IPR BOOKS : [caiir)].
— URL: http//lwww.iprbookshop.ru/72501.html. — Pexum nocryma: mist
ABTOPU3UD. IT0JIb30BATENEN

JIo N0 THUTEIbHASL IUTEepaTypa:

1. banabaeBa, H. II. MaremaTtuueckuii aHanu3. @DOYHKIUHW MHOTHX
nepeMeHHbIX : yueOHoe nocobue / H. I1. banabaesa, E. A. 9u6om. — Camapa :
[IOBOMKCKMM ~ TOCYHApPCTBEHHBIM ~ YHUBEPCUTET  TEJICKOMMYHHMKAUA U
uH@opmatuky, 2015. — 119 c. — ISBN 2227-8397. — TeKcT : 3JIeKTpOHHBIH //

OnekTpoHHo-0ubnmoreynas cucrema I[IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/71852.ntml. — Pexum noctyma: s aBTOpH3UP.
[Tons3oBareneit

2. I'yapko HO.A. MaremMaTtudeckuii aHanmm3 [DJIEKTPOHHBIA pecypc]:
yueOHoe nocooue/ I'ynbpko FO.A.— DneKTpoH. TeKCTOBbIE TaHHbIe.— Bonrorpasn:
Bonrorpanackuii uHCTUTYT OM3Heca, By3oBckoe oOpa3zoBanue, 2008.— 151 ¢.—
Pexum nocryma: http://www.iprbookshop.ru/11335.— DBC «IPRbooks»

O llepeuenb pecypcoB HH(OPMAIHMOHHO-TeJIe KOMMYHH KAIIHOH-
HoH ceTu «AHTEpHE»

ITepeuens ObC
Ne HaunmeHoBanue Temaruka Cceblika
1. IPRbook Y HuBepcanbHas
2. | ObpazoBaTesbHBIN TIOPTAI YHuBepcanbHast
Ky6l'AY



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

10 MeToanuyeckue yKazaHusi JJisi 00y4alOIIMXCs MO0 OCBOEHHIO
TUCIHIJINHBI

1. Opasuckas H.I1. MatemaTtuyeckuii aHaau3 : COOpHUK 3a1a4. YacTs 1. —
Kpacuonmap: Ky6I'AY, 2015. — 44 C. Pexum  pmocryna:
https://edu.kubsau.ru/file.php/118/1Sbomik_zadach_Orljanskaja_404816 v1 .PD
F

2. Opasuckas H.I1. Marematuueckuii aHainus : cOOpHuUK 3aaay. Yacte 2. —

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

vcuuciaeHne PyHKIuyu oJaHOM nepemMeHHol : yueOnuk / . A. IlaBmos, H. IL
Opmsackas. — Kpacnomap : Kyol'AY, 2019. — 180 c. Pexum pgocryma:
https://edu.kubsau.ru/file.php/118/Uchebnoe_posobie 518570 vl .PDF

11 llepeyeHb MHGOPMANMOHHBIX TEXHOJOTHH, HCIOJIb3YyeMBbIX
NPH OCYlIEeCTBJICHUHU 00pa30BaTEJILHOIO MPOLECcca MO AUCIHHILIMHE,
BKJIIOYAS nepevYeHb IPOrpaMMHOI0 odecneyeHU U
HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

NudopMainoHHble TEXHOJIOTMHM, WCIOJB3yeMbIE MPH  OCYIIECTBIICHUN
o0pa30oBaTeNbHOrO Ipoliecca MO JAUCIHUIJIMHE MO3BOJISIOT: 00ECHeUUTh
B3aMMO/ICHCTBHE MEXKIY YYaCTHUKAMHU 00pa30BaTeIbHOTO MPOIECcca, B TOM YK CIIe
CUHXpPOHHOE€ W (WMJIM) AaCHUHXPOHHOE B3aMMOJICHCTBHE IIOCPEIACTBOM CETH
"ntepHet"; ¢GUKCHPOBATh XOJ OO0pPa30BATEIBHOTO Ipollecca, Pe3yIbTaroB
MPOMEKYTOYHOM arTecTaliid MO JUCHUIUIMHE U PE3yJbTaTOB OCBOEHUS
o0pa3oBaTenbHOM MPOTpaMMbl; OPraHU30BaTh MPOIECC OOpa30BaHUS IyTEM
BU3yaIM3allMd  U3y4aeMol HWHGOpPMAIMM  MOCPEACTBOM  HCIIOJIH30BAHUS
Mpe3eHTalNl, Y4eOHbIX (PUIBMOB; KOHTPOJHUPOBATH PE3yibTaThl OOyYEHUs Ha
OCHOBE KOMIBIOTEPHOT'O TECTUPOBAHHUSL.

IIporpammHoe o0ecnieueHue:

Ne | HaumeHoBaHue Kparkoe onucanue
1 | Microsoft Windows OnepalrmoHHas cucTeMa
2 | Microsoft Office [TakeT o(hpuCHBIX TPHUITOKESHU M
3 | Cucrema tectupoBanus | TecTupoBaHue
INDIGO




IlepeuyeHb coBpeMeHHBIX PO GeCcCHOHAIBHBIX 0 a3 TaHHbIX,
HH(} O PMALHMOHHBIX CIIPABOYHbBIX M IO MCKO BBIX CUCTEM

Ne HaunmeHoBaHMeE Temarnka DJie KTPOHHBIH ajipec
1. | Hayumnas DIIEKTPOHHA ST VHuBepcaibHas https://elibrary.ru

OoubmoTexa

«LIBRARY.RU»

Hoctyn k cetu Uureprer 1 IUOC ynuBepcurera

12 MaTtepuajibHO-TeXHUYECKOEe o0ecrnedeHue it OOy4YeHHsI MO

AUCHUILJIMHE

[Inanupyemble mOMENEHUs 17151 TPOBEICHHU I BCEX BUJIOB YUEOHOM JEATEILHOCTH

HanMmenoBanve yueOHBIX]
IIPEeIMETOB, KyPCOB,

HanmMeHnoBaHue moMeeHu i 11 Ip O BE ACHUS
BCEX BHJIOB yUEOHOH IS TEIHHOCTH,

A ipec (MeCTOTIOJIOKEHE) TTOMETIEHU I
IV IPOBEICHHS BCEXBUAOB yIEOHOM

JMCIUTUIH (MOTyJiei), | mpeaycMOTpeHHOH y4eOHBIM IUTAHOM, B TOM JIESITEIIbHO CTH, ITP €Ty CMOTP €HHOU
MPAKTUKHU, UHBIX BUJIOB | YHCIIE TOMEIIEHUs IS CAMOCTOSITENIbHOM | y4eOHBIM IJIaHOM (B ClyYae peatn3aliu
y4eOHOI AeATeIbHOCTH, | PaboThl, ¢ yKa3aHHEM IePeUHsi OCHOBHOTO [ 00pa3oBaTeNbHON P OrpaMMBI B CETEBO I
IpeayCMOTPEHHBIX | 000pya0BaHuUs, y4eOHO-HAIVIIHBIXIOCOOUi | (hopMe I0TIOTHUTENEHO YKa3bIBaeTCS
y4eOHBIM IJIAHOM U MCTI0JIb3Y €MOr0 P OTPaMMHOr0 HauMeHOBaHUE OpraHu3aluy, C KOTOPOi
00pazopatenbHON obOecreyeHus 3aKIIIOYEH JJOTOBOP)
MPOTPaMMBI
1 2 3

MareMmaTudecKuii aHAI3
" JOIIOJIHUTCJIbHBIC
pasaesnbl MaTeM aTUKI

IMomemenne Ne222 I'VK, mocagjoYHBIXMECT
— 25; momaas — 57,2 KB.M.; yueOHas
ay AUTOPHS 15 IPOBEICHUS Y YeOHBIX
3aHATHI.

TEXHUYECKHUE CPEICTBA 00y UCHUS
(KOMTIBIOTED TTePCOHATBHBINA — 27 IIT. );
JIoCTyT K cetn « VIHTepHET»;
JIOCTYTI B 3JICKTP OHHY FO MH(OPMAITHOHHO -
00pa3oBaTeNIbHYIO Cpelly y HUBEPCUTETA;
CIielMaIn3upOBaHHas Mebeb (yueOHast
JIocKa, yueOHast MeOen ),
nporpammHoe obecniedenue: Windows,
Office, Indigo.

IMTomemenne Ne223 I'VK, mocajoYHBIXMECT
— 25; mnomans — 52,2 KB.M.; yueOHast
ay IUTOPYSL TS IPOBECHUS y YeOHBIX
3aHATHI.

TEXHHYECKUE CPEJICTBA 00YUCHHS
(KOMIIBIOTED MTEPCOHATBHBIA — 24 IIIT.);
JoCcTym K ceTr « IHTepHE;
JOCTYII B 3JIEKTP OHHY IO HH(OPMAIIMOHHO -
00pa3oBaTEeNBHYIO Cpely y HUBEPCUTETA,
cIienMaIn3upoBaHHas Mebenb (yueOHas
JI0CKa, yaeOHast MeOeJb);
nporpammHoe obecredenne: Windows,
Office, Indigo.

Iomemenwne Nel12 3P, mocagouHbpIXMECT —
96; mnomanas —49,7 kB.M.; yueOHas
ay UTOPHS IS TIPOBEICHHUS Yy YeOHBIX
3aHATHH.

350044, KpacHomapckuii Kpai, T.
Kpacuonap, yn. um. Kamianna, 13



https://elibrary.ru/

cIienraIn3upoBaHHast MeOerb (yueOHas
JIocKa, yueOHast MeOen);
TEXHUYECKHUE CPEICTBA 00y UeHMSI, HA00 PBI
JIeM OHCTPAIMOHHOT0 000y IOBaHHS 1
y4eOHO-HATJAHBIX 10 COOMIi (HOY TOYK,
MIPOEKTOP, IKPaH);
nporpammHoe obecredenue: Windows,
Office.

TTomemenne Ne403 DK, mocagouHpIXMeCT —
50; mutotaas — 83,5 kB.M.; yueOHas
ay IMTOPHS 11 IPOBEICHUS Y YeOHBIX
3aHATHI.

CIUMT-CUCTEMA — 2 IIIT.;
cIienMaIn3upoBaHHas Mebenb (yueOHas
JIOCKa, yueOHast MeOeIb);
TEXHUYECKUE CPeCTBA 00YUeHHsI, HAOO PbI
JIeMOHCTPaLMOHHOr0 00 0Py JI0BAHHUS U
y4eOHO-HaTTSIHBIX T0COO Ui (HOYy TOYK,
MIPOEKTOP, IKpaH);
nporpammHoe obecredenune: Windows,
Office.

Iomemenwne Nel103P, mocagouHbpIXMECT —
96; mnomanae — 79,9 kB.M.; yueOHas
ay IUTOPYSL TS IPOBEICHUS y YeOHBIX
3aHATUN.

CIIeIaIM3Up OBaHHAS M eDelth (YueOHast
JIOCKa, yueOHast MeOeIb);
TeXHUYECKUE CPeCTBA 00y YeHUs1, HabOpbI
JIeMOHCTPaLMOHHOT0 00 0Py 0BAHUS U
y4eOHO-HaTTISIHBIX T0COO M (HOYy TOYK,
MIPOCKTOP, IKPaH);
nporpammHoe obecredenune: Windows,
Office.

IMoMmermmenune Ne223 3P, mocagoYHBIXMECT —
96; mnomaas — 84,9 kB.M.; yueOHas
ayaUTOPHS IS IPOBEICHHUS YUeOHBIX

3aHSTUM.
CIielMaIn3upOBaHHas Mebeb (yueOHast
JIocKa, yueOHas MeOen ),
TEXHHYECKHE CPEICTBA 00YUeHMsI, HAOO PbI
JIEM OHCTPAIMOHHOT0 000pY IOBAHUS U
y4eOHO-HATTISIHBIX T0COO Ui (HOYy TOYK,
MIPOCKTOP, IKPaH);
nporpammHoe obecriedenue: Windows,
Office.

ITomemnienune Ne4 DK, mnomaas — 31,1 kB.M..;
MIOMEIICHHE TSI XpaHSHUS U
PO () HITAKTHYECKOTO 00 CITy YKIBAHISI
y4eOHOro 000 pyI0BaHUSL
KOHJMLMOHEP — 2 IIIT.;
nabopaTopHoe 000 PyI0BaHKE
(mrkad mabopatopubrit — 1 mT.;

HaOop jaboparopHbIi — 1 mIT.;);

TEXHUUECKHUE CPE/ICTBA 00y ICHHS
(mpuHTEp — 1 IT,;
npoekrop — lmr,;
MHKpOGhoH— | mIT.;

nomn—4 mr.;
cepep — | mit.;




HOCHTEJb HH( O pMaIi — | IIT.;
KOMTBIOTEP MepCOHAIBHBIN — 15 mT.).

MartemaTHaecKkui aHaI3
¥ IOTIOJIHUTEILHBIE
paszenbl MaTeM aTiK|

ITomemenune Ne206 DK, mocago9yHEIXMECT —
20; momaas —41 KB.M.; MOMEIIEHHUE IT
CaMOCTOSTEIILHON PaOOTHI 00y arOIIIXCS.

TEXHUYECKUE CPEICTBA 00y UCHHS
(KOMIIBIOTED MEePCOHATBHBIA — 9 1IT.);
Joctyn Kk cetd « MTHTEpHET;
JIOCTYTI B 3JICKTP OHHY FO MH()OPMAIIMOHHO -
00pa30BaTeILHYO CpEly YHUBEPCUTETA;
CIIeIHAII3UP OBaHHAS M el elth (YueOHast
MeOen).

[porpammuoe obecnieuenue: Windows,
Office, cienuam3upOBaHHOE JTUIIEH3MOHHOE
¥ cBOOOJIHO PACTIPOCTPAHSAEMOE TP OrPAMMHOE
obecreyeHue, npeay CMOTPEHHOE B paboUei
poTrpamMmMe

350044, KpacHomapckuii Kpai, T.
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MaremaTudecKuii aHAI3
U JOIIOJIHUTCJIbHBIC
paszaesnsl MaTeM aTUKHI

TTomemenune No211a HOT, mocamouyHbIXMECT
— 30; mnomaas —47,1 KB.M; IMOMEILIECHHE
JUIS CaM OCTOSATEIIbHO M paboThI 00y Ya oI XCsI.
TEXHUYECKHUE CPEICTBA 00y UCHHS
(mpuHTEp — 2 1IT.;
skpaH— | mT.;
npoexrop — 1 wr,;
ceteBoe o0opymoBaHne— | mmiT.;
nomn— 1 1T,

KOMTIBIOTED ITePCOHANBHBINA — O IIIT.);
JIocTym K cetn « IHTepHET»;

JOCTYTI B 3JICKTPOHHY FO HH (O PMAIIFOHHO -
00pa3oBaTENBHYIO CpEly YHUBEPCHTETA;
CHeTHaN3UPOBaHHA MeOenb (yueOHast
MeOeb).

[Mporpammuoe obecrnieyenne: Windows,
Office, cienmam3up OBaHHOE JTUIIEH3MOHHOE
1 cBOOOJHO PacIpoCTpaHsIeMOe TP OrPAMMHOE
obecredenre, mpey CMOTPEHHOE B pabodeit

porpamMe

350044, KpacHomapckuii Kpai, T.
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