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PaGouas mporpamMma aMCHMIUIMHBI —«MaremaTUyeckuil  aHamu3 U
nuddepennnanbabple ypaBHeHUs» paspadoraHa Ha ocHoBe GI'OC BO 09.03.02
NudopmanmonHpie CHUCTEMbl M TEXHOJOTHUH, YTBEPXKICHHOTO MPUKA30M
MununctepcTBa 06pazoBanus 1 Hayku PD 19 centsaops 2017 r. Ne 926.

ABTOD: .
KaH[. pu3.-MaT. HayK, JOLEHT JI.A. I1aBioB

Pabouast mporpamma oOcCyX/ieHa M PEKOMEHJOBaHAa K YTBEPKIACHHUIO pPEIICHUEM
Kadeapsl CHUCTEMHOIo aHaimm3a W 00paboTku umHopManuu ot 08.04.2019 r.,
npoTokout Ne 8.

3aBemyrommii kKadeapon ' " / T.I1. baparoBckas
JI-p 9KOH. HayK, Tpodeccop Da]
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~7

Pabouas nporpamMma o100peHa Ha 3acelaHui METOJUYECKON KoMuccuu (pakynbrera
npuKIagHON nH(GOpMATUKH, TPOTOKOI 0T 22.04.2019 Ne 8.
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[pencenarens //j?,
METOJUYECKON KOMUCCHH ( ——  T.A.KpamapeHko
KaH/. Me1. HAyK, JIOLUEHT ’

,;’/
PykoBoautenb ,5//
OCHOBHOM MpodhecCHOHATBHOU “
o0OpazoBaTeILHON TPOrpaMMBbl C.B.JIanteB

KaH[. u3.-MaT. HayK, JOLEHT




1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

IHeabr0  OCBOCHHS  JUCHUILUIMHBI  «MaTeMaTuyeCKui  aHaau3 |
muddepeHIanbHble YpaBHEHUS SIBISIETCA (OPMUPOBAHUE KOMIUIEKCA 3HAaHUK 00
OpPraHM3allMOHHBIX, HAyYHbIX U METOAMYECKHX OCHOBAX MaTEMaTHYECKOIO
anmapara s MHOTMX (DyHJIaMEHTaIbHBIX U MPUKIAIHBIX AUCLIUILINH.

3agaumn

— H3YyYUTh COOTBETCTBYIOIIHNE MAaTEMATHICCKUE TTOHSATHUS, ONPEIACIICHUS,
TEOPEMBI, IPaBMIa U (POPMYIIBI MATEMATHIECKOTO aHAJH3a,;

— chopMHpPOBATh HABBIKHA PEIICHHUS MAaTEeMAaTHUYCCKHUX 3aJ1ay, HCIIOJIb3Ys
MaTEMaTHYCCKUE IPUEMbI, METOJbI M aJTOPUTMbI TNPU PCIICHHH
THTIOBBIX 33/1a9 U IPHUMEPOB;

— pa3BUBaTh yMEHHE HCIIOJH30BATh MAaTEeMAaTHYECKHUE  METOJIBI,
MaTeMaTHYeCKOe  MOJICTUPOBAHWE B  HMCCIENOBATEILCKOW |
IPaKTHYECKOMN AeATEILHOCTH.

2 IllepeyeHb IJIAHHMPYEMBIX Pe3yJbTaTOB OOY4YeHHS MO
AMCUMILUIMHE, COOTHECEHHBIX ¢ IUIAHUPYEMbIMHM Ppe3yJibTaTaMHu
ocsoenus OIIOII BO

B pe3yabrare oCBOeHHMS AMCHUILNIMHBI (opMHpYyIOTCH CJeaylolue
KOMIICTCeHLMH:

OIIK-1 — CnocobeH nMpuMeHsATh €CTECTBEHHOHAYYHbIE U OOILEMHKEHEPHbBIE
3HAHMSI, METO/Ibl MAaTEMAaTUYECKOTO aHAJIN3a U MOJEIMPOBAHUSA, TEOPETUUECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIIEI0BaHUS B MPOGECCUOHATBHON NeATEIbHOCTH;

OIIK-8 — CnocobeH NpUMEHSATh MaTeMaTHYECKHUE MOJETH, METOIbl H
CpEeICTBa MPOEKTUPOBAHUS HHPOPMALIMOHHBIX U aBTOMATU3UPOBAHHBIX CHUCTEM.

3 Mecto nucunmuiuibl B cTpykrype OITOII BO

«MareMatnueckuii aHanu3 U JuQdepeHIraTbHbIC YPaBHEHUS SIBIISIETCS
nucuuruinHon oOs3atensbHol yactu OIIOII BO moarotoBku oOydaromuxcs Mo
HampaiaeHnuto 09.03.02 «MHpopMalMOHHBIE CHCTEMBlI W  TEXHOJOTHUW,
HarpaBJIeHHOCTh «Co3/1aHue, MOTU(PUKAIUSA U COMTPOBOXKICHUE HHPOPMAITMOHHBIX
CHUCTEM, aIMUHUCTPUPOBAHUE 0a3 TaHHBIX)».



4 Oobem qucuuIuIuHbI (144 yacos, 4 3a4€THBIX €AUHULIBI)

Bunbr yueOHOM paboThI

O0OBeM, yacoB

Ounas 3aoyHas

KonTakTHas padora 67
B TOM YHCIIE:
— ayIuTopHasT 1O  BHIAM 64
y4eOHBIX 3aHATHIA

— JIEKLHU 30

— NIpPaKTHUYECKHE 34
— BHEAyJIUTOPHAS 3

— JK3aMeH 3
CamocrosiTesibHas padoTa 77
B TOM YHCIIE:
— mpoyYue BUJIBI 77
CaMOCTOSITEJIbBHOW PaObOThI
Hroro no nucuuninae 144

5 Coaep:xanue TUCUUILIAHBI

[To uToram nzyyaemoro Kypca CTyA€HTbI CAAIOT SK3aMEH.
JucuunnvHa uzydaercs Ha 1 Kypce, BO 2 ceMecTpe.

Conep:kaHue ¥ CTPYKTYpPa IMCHHUILIMHBI IO 04HOI (popMe 00yueHus

“:f = Buasbl yueOHoi1 padoThl, BKIOYAS
== CaMOCTOSITE/IbHYI0 padoTy CTY/IEeHTOB
HaumeHnoBanue Tembl O x| &=
No zZ3| 3 U TPYAO0EMKOCTb (B 4acax)
C yKa3aHHEM OCHOBHBIX | £ & | &
n/n S 2|3 CaMocCTOsTeNb
BOIIPOCOB 2|0 IIpakTrueckue
= 2 Jlexkuun Hast
& Z 3aHATUSA pabora
Beenenune B
MaTeMaTH4eCKU
a”naiu3. Onepanuu HaJl
MHO’KECTBaMHU.
OCHOBHBIE ~ YHCIIOBBIE OITK
MHOXkecTBa. DyHKINH
y .| -1,
1 OJTHOH MepEeMEHHOM. 2 2 2 10
OIIK
OcHoBHbIE 3
3JIeMEeHTapHbIe
byHKIMH, UX TpaduKH.
Crnoxnas GyHKIHS.
[TocnenoBarenbHOCTH,
npeaen YUCIIOBOM




/a

Haunmenosanue TeMEbI
C y1(a3aHI/IeM OCHOBHBIX
BOITPOCOB

dopMupyemsbie
KOMIIEeTEHI[U U

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOSITEJbHYI0 PAa00Ty CTYyICHTOB
U TPYAOEMKOCTD (B 4acax)

Jlexuun

[IpakTnueckue
3aHATUS

CamocTodTenb
Hasg
pabora

110CJIEI0BATEIbHOCTH.
Teopembl 0 mpezenax.
IIpu3naku
CYIIECTBOBaHUS
npenenos. IlepBelii u
BTOPOM 3aMeyaTesIbHbIN
npenensl. beckoHeuHo
Manble U OECKOHEYHO
OoNbIINE  BEIWYMHEI,
CBSA3b MEXIYy HUMH.
CpaBHeHue
OECKOHEYHO MaJIbIX
BelnuuuH.  PackpeiThe
HEOIPEIEIEHHOCTEM.
HenpepsiBHOCTH
GyHKIMA. Touku
pa3pbiBa.
Krnaccudukanus Todek
pa3psiBa. TeopeMbl o0
HEIPEPHIBHBIX
GYHKIMSIX Ha OTpE3Ke.
HenpepsiBHOCTB
3JIeMEHTapPHBIX

byHKIMMA

JuddepeHunanbHoe
HCYHCIeHHe PYHKIHNH
OJIHO¥1 IepeMeHHO.
IIpousBoanas:
OIIpeJICIICHNE,
MEXaHUYECKHUU 31
T€OMETPUYECKUN
CMBICIL. VYpaBHeHHe
KacaTelIbHOM K KPUBOM.
HuddepenurpyemMoctsb
byHKIHH, CBSI3b
HENPEPBIBHOCTH c
mudhepeHIPYyEeMOCTh
10. OOpatHas QyHKUIMS
u ee
nuddepeHnrpoBanme.
Tabnuua OCHOBHBIX
npaBwii U dopmyn
Qg epeHIMpOBaHUsI.
[TpousBogHbIE BBICIINX
MOPSIKOB.

Huddepennman

12




Buasbl yueOHoi1 padoThl, BKIOYAS

3 =
S E| o CaMOCTOSITEIbHYI0 PadoTy CTY/IEeHTOB
Ne Haumerosanue Temst > 5| S U TPYAOEMKOCTD (B 4acax)
C yKa3aHHEM OCHOBHBIX | £ 5 | &
/i S =| 3 CaMocTosTelb
BOIIPOCOB 2O Texum [TpakTuueckue Hast
S g 3aHATHS
e = pabora
byHKIHIH, ero
pUMEHEHUE B
IpUOIMKEHHBIX
BBIUMCJICHUSIX.
JlocraTouHblie
pU3HAKU
MOHOTOHHOCTH
GyHKIH. DKCTPEMYMBbI
dynkiuy,
Heo0Xxoaumoe u
JIOCTaTOYHBIC YCJIOBHSI.
Brimyksiocte  KpUBOH,
TOYKH neperuoa.
Heob6xoaumoe u
JIOCTaTOYHBIE YCIOBUSI.
ACHUMIITOTHI KPUBOH.
HHuTerpajabsHoe
HCYHUCIeHUH (PYHKINH
OJHONl  INepeMeHHOI.
Onpenenenue
epBOOOPA3HOM.
Teopema 0
OECKOHEYHOM
MHOECTBE
NepBOOOpA3HbIX  JUIS
TAHHOU GbyHKIIH.
[Tonsarue
HEONPEIETIEHHOTO
uHTerpana.  Tabnwuia
OCcHOBHBIX HHTerpainos. | OIIK
OCHOBHEBIE cBoiictBa | -1,
3 2 6 6 12
HEOIPEIETCHHOTO OIIK
UHTETpaa. -8
WNHTterpupoBanue
METOAaMH 3aMEHBI
NIEPEMEHHON W 110
yacTsM. PannoHanbHbIe
Ipodu u ux
MHTETPUPOBAHUE.
ITonsarue
ONPEIETICHHOTO
WHTETpaJla U ero
OCHOBHBIE  CBOMCTBA.
Teopema o0 cpenHem.
IImomans
KPHBOJMHEHHON




/a

Haunmenosanue TeMEbI
C y1(a3aHI/IeM OCHOBHBIX
BOITPOCOB

dopMupyemsbie
KOMIIEeTEHI[U U

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOSITEJbHYI0 PAa00Ty CTYyICHTOB
U TPYAOEMKOCTD (B 4acax)

Jlexuun

[IpakTnueckue
3aHATUS

CamocTodTenb
Hasg
pabora

Tparneuuy.
[IpousBoaHas
OIIPEEIIEHHOTO
WHTErpaja o
IEPEMEHHOMY
BEpXHEMY npeaeny.
®opmyna  Hsrorona-
JleliOHMIIA.
Brruucnenue
ONPEJIETIEHHOT O
UHTETpajla  METOJaMH
3aMEHbl IIEPEMEHHOU U
no qacTsM.
HecoOcTBeHHbIE
WHTErPAJIbI.
IIpunoxenus
ONPEJIETICHHOT O
UHTErpasia:  IUIOIAb
burypsl B JAeKapTOBBIX
KOOpJMHATAX, O00beM
Tejaa BpalleHus, JJIMHA
JIyTU IUIOCKOW KpPHUBOH,
pabota  mepeMeHHOU
CHJIBI

JuddepenuuaibHbie
ypaBHenus (1Y)
OcHoBHBIE TTOHSITHS.
Huddepennnanbabie
YpaBHEHHUS MIEPBOTO
nopsiika.  Teopembl o
CYIIIECTBOBAHUU u
€MHCTBEHHOCTH
pelIeHus. ONIEMEHTHI
KaueCTBEHHOTO  aHaJIH3a
oy 1-ro MOPsIKA.
Hemomupie JY  1-ro
HopsIKa. ay c
Pa3IeNIOITUMUCS
MePEeMEHHBIMH.
Omuoponuasre Y 1-ro
nopsiaKa. Y 2-ro
MOPSAAKA, JOIYCKAIOIIHe
MOHW)KEHUE MOpSKA.
Juneitnpie Y  2-ro
NOpsIZIKa C TIOCTOSHHBIMH
ko urmenTamu.

12

DOyHKIUH
HECKOJbKHX

OIIK
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/a

Haunmenosanue TeMEbI
C y1(a3aHI/IeM OCHOBHBIX
BOITPOCOB

dopMupyemsbie
KOMIIEeTEHI[U U

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOSITEJbHYI0 PAa00Ty CTYyICHTOB
U TPYAOEMKOCTD (B 4acax)

Jlexuun

[IpakTnueckue
3aHATUS

CamocTodTenb
Hasg
pabora

nepeMeHHbIX.
Ob6nacTth ompeneaeHus
byHKIIIN JIBYX
nepeMeHHbIX. YacTHbie
MIPOU3BOIHBIC u
muddepeHrab.
[Tonnoe npupaunieHue u
MTOJIHBIN
muddepeHmman, ero
MIPUMEHEHHUE.
[IpousBoaHas CiI0KHOU
(GyHKINH, TPOU3BOTHAS
HESIBHO 3a/laHHOM
¢byHkuuu. YpaBHEHUE
KacaTelnbHOW K KpPUBOI
F(x,y) =0 . YpaBHuenue
KacaTeJbHO!
IJIOCKOCTH K
noBepxHocTu F(X, y,z)
= 0 . [IpousBognas mo
HaIlpaBJICHUIO.
I'paguent. YacTHble
MIPOU3BOJIHBIC BBICIINX
MOPSAKOB.
OKcTpeMyMbl (YHKIUH
IBYX NEepPEMEHHBIX.
YcnoBHBIE
KCTPEMYMBI;
HauOoJbIIEe U
HalMEHbIIee 3HAUYEHUS
byakuun z = f (X, y) B
3aMKHYTOU
OTPaHUYECHHOMN
o0acTH.

OIl

I

YuciioBble "
CTeleHHbIE PSAbI.
YuciaoBble pAIbL,
OCHOBHEIC MTOHATHS.
CBoOMCTBa CXOOAIIAXCS
psanoB. HeoOGxogumbiii
MPU3HAK  CXOJMMOCTH
psana. JocTaTounsie
MPU3HAKKA CXOJIMMOCTH
YUCJIOBBIX  PSAJOB €
MOJIOKUTEIHLHBIMHU
YJICHAMH.
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% = Buasbl yueOHoi1 padoThl, BKIOYAS
s | = CaMOCTOSITEJbHYI0 PAa00Ty CTYyICHTOB

HanmeHoBaHMe TeMbl Oz | =

Ne 23| 8 U TPYAOEMKOCTD (B 4acax)
C YKa3aHHMEM OCHOBHBIX | & 5 =
n/m S 2|3 CamocTosTeNb
BOITPOCOB 2| O [IpakTruueckue
=2 Jlexuun Hast
Z 3aHATUSA

S pabora

3HaKonepeMeHHbIE

psaabl. AOGcomioTHas u

YCIIOBHAsi CXOJUMOCTb.

QyHKINOHAIbHBIE

PAIBI, OCHOBHBIE

nousAtua. CreneHHble

PAIBI u METO/IbI

HaXOXJCHUA 00JacTu

CXOJUMOCTH. Panpr

Telinopa u MakiiopeHa.

Hroro \ 30 \ 34 \ 77

6 Ilepeyenb  y4eOHO-MeTOAMYECKOIr0  olecnedyeHHs  JJIA
CAMOCTOSITEJIbHOM PA00THI 00y4AKOIIMXCS M0 JMCHUIIHHE

1. Beiciias MmaTeMaTuKa Jijisi 9KOHOMHUCTOB: YUYE€OHUK ISl CTYICHTOB BY30B,
oOy4aronuxcs 1o skoHomMuueckuM creruanbHocTaMm / H. I. Kpemep, b. A.
[Tytko, . M. Tpummn, M. H. ®puaman; noa penakmueit H. 1. Kpemep. — 3-¢
u3a. — Mocka: FOHUTU-JAHA, 2017. — 481 c. — Pexum npocryna:
http://www.iprbookshop.ru/74953.html

7.1 Ilepeyenb KoMIEeTEeHUMI ¢ YKa3aHHEM ITanoB uX (OpMUPOBAHNS B
npouecce 0CBOCHUsI 00pa3oBaTe/JIbHOM POrPaMMbl

OIIK-1 Cnoco0eH NpUMEHSATh €CTECTBEHHOHAY4YHbIE M OOLIEMH)KEHEPHbIE 3HAHUS, METOJIbI
MaTEMAaTUYECKOTO aHajdu3a M MOJEIUPOBAaHUSA, TEOPETUYECKOIO M OIKCIIEPUMEHTAIBHOTO
UCCIIEI0BaHMs B IPOPECCUOHATIBHOM 1A TEIbHOCTH

1 Jlunelinas anrebpa M aHAJIMTHYECKAs TE€OMETpUs

Teopus uHpopManuu, 1aHHbIE, 3HAHUS

ﬂI/ICerTHaH MaTE€MaTUuKa

Matemaruueckuii aHanu3 U quddepeHnanbHble ypaBHEHUs

Teopust BepossTHOCTEN

TexHOJIOrHH MPOTPaMMUPOBAHUS

OCHOBBI MaTEMaTUYECKOH JIOTUKHA U TEOPUH AJITOPUTMOB

O3HaKOMUTEIIbHAS IMpaKTHUKa

MoaenupoBaHHie CUCTEM

W WININDNIDNDMNIDNDNIDN|IPFP|P

AJNTOPUTMBI U CTPYKTYPBI TAHHBIX



http://www.iprbookshop.ru/74953.html

WNudopMannoHHbIE TEXHOJIOTHH

4 ApxuTekTypa HHPOPMaIMOHHBIX CUCTEM
8 BeinonHenue 1 3ammra BHITYCKHOM KBaTM(UKAITHOHHON
paboThI

OIIK-8 CrocobeHn mpuMeHsTh MaTeMaTHYECKHUEe MOJENH, METOJIbI U CPEACTBA MPOCKTHPOBAHUS
MH()OPMAIMOHHBIX U ABTOMAaTH3UPOBAHHBIX CUCTEM

1 Jluneiinas anreOpa v aHATIMTHYECKAs TE€OMETPUs

Matemaruueckuit aHanu3 u quddepeHnuanbHble ypaBHEHUS

Teopust BepoaTHOCTEH

TexHnonornueckas (IpOEKTHO-TEXHOJIOTHYECKAs) TPAKTUKA

2
2
3 MoenupoBaHue CHCTEM
4
5

MerTob! 1 cpeacTBa NPOSKTHPOBAHUS HHPOPMALMOHHBIX
CUCTEM U TEXHOJIOTUH

8 BrinonHeHue 1 3amuTa BeITyCKHOM KBAITU(PUKAITUOHHON
paboThI

7.2 Onucanne noka3areJsieil 1 KpuTepueB OLEHUBAHUS KOMIIETEHUMI Ha
Pa3JIMYHbIX 3Tanax ux popMupoBaHUs, ONIMCAHUE IIKAJIbI OLEHUBAHUS

Ilnanupyembie YpoBeHb OCBOEHUS
pe3ynbTaThl
OCBOCHHA  iyeynioBmerBopn| ymoBieTBOPH- OrneHo4HOE
KOMITCTCHINH ~TENIbHO TENBHO XOPOIIO OTJINYHO CPECTBO
(MHIMKATOPEI (MUHUMATBHEH (MHHEMAITBHBI (cpemumuit) (BBICOKMIN)
JOCTW)KCHMS | He OCTUTHYT) | # IOPOTOBBIiA)
KOMITCTCHITHH)

OIIK-1 Cnoco0eH NpUMEHSATh €CTECTBEHHOHAY4YHbIE M OOLIEMH)KEHEPHbIE 3HAHUS, METOJIbI
MaTEMaTHYECKOTO AaHadu3a M MOJAEIUPOBAHUSA, TEOPETUYECKOTO U SKCIEPHUMEHTAIbHOIO
UCCIIEIOBaHMsl B IPOECCUOHATIBHOM I TEIbHOCTH

na-1.1. YpoBeHb MuHuManbeHO | YpOBEHb YpoBeHb JTIOKJIA/I,
3HaTh OCHOBBI | 3HAHUM JONYCTUMBIN | 3HAHUU B | 3HaHUH B | TECTOBBIE
MaTEeMaTHKH, HIDKE YPOBEHB o0BeMe, o0BeMe, 3aJIaHus,
buzuku MHUHHMAJIbH | 3HAHUH, COOTBETCTBY | COOTBETCTBY | KOHTPOJIbHBIE
BBIUHMCIUTEIIBH | BIX JOMYIIEHO FOIIEeM FOIIEM paboTHl,

Ol TEXHUKU U | TpeOOBaHUI | MHOTO nporpamme nporpamme MPaKTUYECKUE
pOrpaMMHUpoB | , UMENH | HETPYObIX MIOJATOTOBKH, | IIOJTOTOBKH, | 3aJaHUS
aHU. MECTO [0)1185(310) 9 JIOTTYIIIEHO 0e3 oImuOOoK.

nJ-1.2. rpyobie [IponeMOHCT | HECKOJIBKO [IponemoHcT

YMeTb pewars OLIMOKHU pUPOBaHBI HerpyObIX pUPOBaHbI

craumaprase | LPH OCHOBHBIE OHINOOK. BCE

npodeccronan | PEIICHHH YMEHUS, [IponemMoHCT | OCHOBHBIE

pHBIC 3a7aur ¢ | CTAHAAPTHBI | PELICHBI pUpOBaHBI YMEHU,

npuMeHeHuem | X 337a4 HE | THIIOBbIC BCE perieHsl  Bce

ecTecTBeHHOHa | TPOJEMOHC | 3a/1a4H. OCHOBHEIC OCHOBHEIC

VUHBIX 1 TpupoBaHsl | Meercs YMEHUS, 3aJa491 c




[Inanupyembie

YpoBeHb OCBOEHHUS

pe3yIbTaThI
OCBOCHHA HEYIO0BJIETBOPH| YIOBJIECTBOPH- O1eHOYHOE

KOMIICTCHIINN -TeNIbHO TENBHO XOPOIIO OTJINYHO CPecTRO
(MHAMKATOPbL (MUHUMAITBHBIH| (MHHUMAIbHBI (cpemumii) (BBICOKHIA)
JAOCTHIKCHMS | He TOCTUTHYT) | ¥ IIOPOTOBBIN)

KOMITETEHITHH )

OOlIEeHH)KEHEP | OCHOBHbBIE MHMHUMAJIBHBI | PELIEHBI BCE | OTAEIBbHBIMU

HBIX 3HAHUH, YMEHUS, u Ha0Op | OCHOBHBIE HECYILECTBEH
METOJI0B UMEIU HAaBBIKOB JUIA | 3a1a4U C | HBIMH
MaTEMAaTHUYECK | MECTO peleHus HerpyObIMH HEA0YETaMU,

Oro aHaju3a u | rpyosbie CTaHJIAapPTHBIX | OLIMOKaMH, [IponemoHcT
MOJICJIUPOBAHU | OIIMOKH, HE | 33724 C | IPOOEMOHCTP | PUPOBAHBI

s1. IIPOJAEMOHC | HEKOTOPBIMU | UPOBAHBI HaBBIKU IIpU
Wa-1.3. TPUPOBAHBI | HEOUETAMH | 0a30BBIC peueHnu

MeTh HaBBIKU 0a30BbBIE HaBbIKHM IIpH | HCCTaAHAAPTH

TEOPETUYECKOT HaBbIKU peIICHUHN bIX 3a4a4

ou CTaHIapTHBIX

9KCIIEPpUMEHTA 3a1a4

JIBHOTO

HCCIIEIOBAHUSA

00BEKTOB

npodeccuoHal

193 (0)1

JIEATEIIbHOCTH.

OIIK-8 — Cnocoben IMPUMCHATb MATCMATUYCCKHEC MOACIIN, MCTOAbI U CPCACTBA IIPOCKTUPOBAHUA
I/IH(l)OpMaLII/IOHHI)IX 1 aBTOMATU3HUPOBAHHBIX CUCTCM

njl -8.1.
3HaThb
METOA0JIOTHIO
Y OCHOBHEBIE
METOJIbI
MaTeMaTU4eCK
oro
MOJICTUPOBAHU
i,
KJ1accuukanm
10 U YCIIOBHS
MIPUMEHEHUS
MOJICIeH,

nJ -8.2.
YMeTh
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7.3 TunoBble KOHTPOJbHBbIE 3aJaHUsl WJIM HHbIE MAaTePHAJIbI,
HeoOXoaAuMMble VI OIEHKH 3HAHWHA, YMeHMii, HABBIKOB M ONbITA
AeITeJIbHOCTH, XapPAKTEePU3YIIIUX 3Tanbl (POPMHPOBAHUS KOMIETEHUMH B
npoiecce 0CBOeHHs 00pa3oBaTeIbHONH MPOrPaMMbI

7.3.1 Ouenounble cpeacrBa no kommnereHuusim OIIK-1, OIIK-8 nas
TeKYIero KOHTPoJIst

Ilpaxkmuueckue padomul

1. Opnsanckas H. I1. Matematudeckuii aHanu3 : cOOpHUK 3a1a4 (4acth 1) /
H. II. Opnanckas. — Kpacnomap : Kyol'AY, 2015. — 44 ¢. — PexuMm npocryna:
https://edu.kubsau.ru/file.php/118/1Sbornik_zadach_Orljanskaja 404816 v1_.PD
F

2. Opnsuckas H. I1. Marematuueckuil ananus : cCOOpHHK 3aa4 (4acts 2) /
H. II. Opnasuckas. — Kpacnonmap : Kyol'AY, 2017. — 69 c. — Pexum nocrymna:
https://edu.kubsau.ru/file.php/118/2Sbornik_zadachCH_2_404817 v1_.PDF

Ilpumepul 3a0anuit 011 KOHMPOILHOU PadOMbL

3ajaHuss HAa KOHTPOJIbHBIE pPabOThI MO TeMaMm 1-5 cocTaBieHbl MO
NECATUBAPUAHTHOM cucTeMe. A 3aaHusl 1O HWTOTOBOM pabore — 1O
IIATUBApUAHTHOU cucteMe. [IpuBeleH BapuaHT UTOrOBOW KOHTPOJIBHOM, KOTOpas
COJIEPKUT Pa3JEIIbl BCEX TEM.

3anaHus U1 KOHTPOJIbHOM paboTsl Nel
1. Beenenue B ananus. uddepennnansHoe ucuncieHme

1-10. Haiftu npenens! GyHKIHH.



https://edu.kubsau.ru/file.php/118/1Sbornik_zadach_Orljanskaja_404816_v1_.PDF
https://edu.kubsau.ru/file.php/118/1Sbornik_zadach_Orljanskaja_404816_v1_.PDF
https://edu.kubsau.ru/file.php/118/2Sbornik_zadachCH_2_404817_v1_.PDF
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11-20. HaiiTi mpou3BOAHBIC 3aIaHHBIX (DYHKITUH.

BPLY I ¢ .J’=fn51_xﬁ'
19,4 7= 5% + 447 +3] . B) s

B) y=arcig 2x+alxt —1; I y=£3x—2x.ﬁg3x.
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31-40. UccenoBars GyHKIMIO © Sx Y TIOCTPOHUTH €€ TpaduK.
_x43x-16
32. 7 x+3

41-50. Haiitu HeonpeaeneHHbIe HHTErpalibl. Pe3ynbTaTel mpoBeputh AU GepeHInPOBAHUEM.

.'-'E3

| ax I xsind xdx

2.0 -2 g ,
2
_If(x].:;t’x
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61-70. BbluucauTh TIOmAAL  (DUTYPHI, OrpaHMYeHHOH  mapaGosoii » ~ %% téxte

o y=kx+!

MPAMOM . Cnenatp 4epTex.

62. ;,p'::if:2 —-6x+7 y=x+1

IHpumepovr mecmos

baza tecToBbIX 3amaHuil comepxuT B cede 250 TECTOBBIX 3aJaHUN 1O BCEM
paszaenaM IUCUUTUINHEI.

B 3aBucumMocTH OT BBIOPAaHHOTO COCTaBa TeCTa, 3TH 3aJaHUS MOTYT
WCIMOJIB30BaTbCSl KAaK JJIE MTOTOBOTO KOHTPOJIS 3HAHUM CTYAEHTOB B KOHIIE
CeMeCTpa, TakK W Uil PYyOEKHOTO KOHTPOJS YCIEBAEMOCTH TIOCIIEC HW3YYCHHS
ONPEJICJICHHOTO pa3eiia TUCIUIIINHBI.




Jlanee mnpuBenEHBl MNPUMEPHl TECTOBBIX 3aJaHUM IO BCEM paszzeiiaMm
JUCLUIUIMHBIL.

5 [IpousBogHas GyHKIIMU y = XSin4X:

4Xxsin4x+cos4x
-4xSindx+cos4x
-4XC0s4x+sindx
4Xc0os4x+sindx

6 Haiiti Hanmenbmiee 3HaueHne Gyuxmu f (X) = X° - 3X Ha otpeske [0,5]:

1
-2
0
110
1

}‘ —
7 OyHKUUA 2Inx-5 oToOpakaeT MpoMeXyToK [ 1, e] Ha:
[1/2,-1/7]
[-1/3,-1/5]
[-1/2,-1/5]
[-1/2,-1/3]

; 3x°

lim -
8 Ipenen *—%1— COS™ 2X pasen:
-3/2
3/2
-3/4

3/4




9 HaiiTy i KaccHHUIMPOBATH JTOKAIBHBIE SKCTPeMyMbl QYHKIHH Z = X2 + 4y? +
3xy + 4x + 2y:

x = 38/7, y=16/7, min
X =-26/7, y=8/7, min

X =-26/7, y= 8/7, max
x = 38/7, y=16/7, max

10 Ha rpaduke n3o0pakeHa mpou3BogHas Y' TaHHOW (PYHKIUY Y, 3aJaHHON Ha
oTpeske [-5,5]. YCTaHOBUTH KOJIMYECTBO TOYEK, 00IaJAFOIINX TEM CBOHCTBOM, UTO
yroJI MEK/y KacaTebHOM, IPOBECHHON B HUX K KPUBOM, 1 0chio OX paBen 45°, Ha
3TOM OTPE3KE.
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lim —
1 TIpenen *> 72 X~ +3X + 2 pagen:

1/3
1



X

y=—-

2 Oyuxmmss X + 1 orobpaxaer mpomexytok [1 , 5 ] Ha:

(-0,1/2 )0 [5/6 , )
[1/2,5/6]
[1/2,5/6)
(12, 5/6)

3 Hanmensiuee 3Hadenne GpyHkuun Z = X° + y° npu ycnosuu 4x-3y= 5:

1
3/5
4/5
12/5

Ilpumepvl mem 00K1a0086

[lo mucnunnuue «MaTtematudeckuii aHanmu3 #  auddepeHnranbHble
YPaBHEHUS»  NPEAYCMOTPEHO  NPOBEACHUE  IPEAMETHOM  CTYyACHYECKOU
koH(pepenuuu. [IpumepHas TemaTrka JOKJIAI0B HA KOH(EPEHIUIO:

1. Hcnonb3oBaHWe NOHATHS MPOU3BOJHON B SKOHOMUKE

Huddepenumanbl BEICHIUX TOPSIKOB U UX MPUMEHEHUE

Oco6eHHOCTH KpUBOM Oe3pa3inuus U NpeaeabHON MOJIe3HOCTH
OyHKIUs T0JIe3HOCTH ((DYHKIIMS PETOYTESHUN )

[TpousBoacTBeHHAsT QYHKITHS

Hcnonb30BaHrME METOJIOB HAMMEHBIINX KBaJAPATOB B IPOTHO3UPOBAHUU
[Ipumenenune Metona MHoxkuTenen Jlarpanxka

['pamueHTHBIN CIyCK B METOJIaX MAIIMHHOTO 00y4YeHUs

©oOoNo kW

OCHOBBI ITOCTPOECHUSI HEUPOHHBIX CETEN
10. IlpumeHeHre KOMIUIEKCHBIX YUCEN B TEXHUYECKUX AUCLIMILIMHAX
11. Annpokcumanus pynkumii. [Tonuaomsl YeObimeBa. [uckpeTHbie psibl
Dypse.
12. 3amaya 00001IEHHONW HHTEPIIOISIIHH



13. Juddepenumanbubie ypaBHEHHUS B TEXHUKE

14. ®yHkumMM cnpoca v NpeyIoKeHUS

15. mpuMeHeHHe U 3HaYEHUE YaCTHOW MPOU3BOAHON U MTPOU3BOAHOM IO
HaIpaBJICHUIO.

16. Pemienne 5KOHOMUYECKUX 3a/1a4 C TIOMOIIBIO OTPEIEIEHHOTO
UHTETpaa

17. OO630p METOI0B MaTEMAaTUYECKOIO aHAJIN3a B 3a/1a4ax
MaTEeMaTHYECKOTO 00yUYeHUS

18. [IporpammHas peanu3alnys METOJOB pEUICHUSI HEOTPEIEICHHBIX
WHTErPaJioB.

19. [IporpammHas peanu3alnys METOJOB PEUICHUS ONPEIEICHHBIX
UHTETPaJIOB.

20. IIporpamMmHas peanu3aiys METOIO0B HAXOXKICHHS MPOU3BOIHBIX.

21. TlporpamMmHas peaau3anus METOJOB TOCTPOCHUS TpauKOB HyHKITHH.

22. llpumeHeHnEe MAaTEeMAaTUYECKOTO aHAM3a B 3aJja4axX ONTUMHU3AINN

23. YwucneHHbIE METOblI HAX0XKIEHUS IPOU3BOAHBIX

24. YucneHHbIE METObI HAX0XK/IEHUS KOPHEN ypaBHEHUHN

25. IlorpemHocTh UHTEPIOISLMOHHOTO MOJIMHOMA Jlarpanxka

26. UYwucnennoe muddepeHnmupoBanue

27. YucneHHoe pelieHrne 0OBIKHOBEHHBIX AU PepeHIInaTbHBIX
YpaBHEHUI

28. YucneHHOE pelieHre CUCTEM ypaBHEHU I

29. UYwucrneHHOE pelIeHne CUCTEM HEeTMHEHHBIX ypaBHEHUHN

30. Python u pemieHue 3a1a4 MaTeMaTHUECKOTO aHAIN3A

7.3.2 OueHoYHbIe CpeACTBA /151 MPOMEKYTOYHOI0 KOHTPOJIsI

7.3.2.1 OueHouHble CpeaACTBA ISl NPOMEKYTOUHOI0 KOHTPOJSI IO
komnerennun OIIK-1

Bonpocut k 3x3ameny

1. O06 ucnoyib30BaHUU HEKOTOPBIX JJOTMYECKUX CUMBOJIOB.

2. O0mue cBeIeHUs U3 TEOPUU MHOMKECTB.

3. Ilonstne @pyukuu. CrnocoOsl 3ananus Gynkuuii. [loctpoenue rpadukon
byHKIIHA.

4. Tlonstue 00 oOpatHOoii W HesBHOM  (QyHKOUAX. YeTHOCTH,
nepuoanyHOCTh. I paduk PyHKITMN B IOJIAPHBIX KOOPIMHATAX.

5. Tlonsitne o QPyHKIUAX 3aTaHHBIX TMapameTpuuecku. [ unepbonmueckue
GbyHKIUH.

6. JletictButenpHbie umcia. CBoHCTBA JICHMCTBUTENBHBIX UYHUCEI. -
OKPECTHOCTh TOYKH.

7. Illpenen 4uciioBOM MOCIEN0BATEIBHOCTH.



8. DnemeHTapHbIe CBOKCTBA NMpeAesnoB. [I[puHIUIT BIOKEHHBIX OTPE3KOB.

9. Hekotopsie BaxkHbIe Mpeiebl. MOHOTOHHOCTH MOCIEA0BATEIbHOCTH.

10. IIpenen ¢pynkuuu B Touke. CBOMCTBA MPEEIOB PYHKIUU.

11. Oanocroponnue npenensl. [Ipenen Ha OeCKOHEUHOCTH. 3aMeuaTebHbIe
Mpeiesbl U UX CIEJICTBUS.

12. beckoneuHno mainbie (PYHKIIUU U UX CPAaBHEHUS.

13. HenpepoiBaocTh dyHkuuu. Knaccudukanus Touexk pa3pbiba.

14. IloHsTHE IPOU3BOIHOM.

15. Juddepenmmpyemocts dpynkiuu. Juddepenuman GpyHKIIum.

16. ITpritoxeHust IpOU3BOIHOM K 3a/1a4aM T€OMETPUN U MEXaHUKHU.

17. Texuuka nuddepenuupoBanus. Juddepenupoanue oOpaTHON u
CIIOKHOM M (PYHKIIHH.

18. TabGnuma mpow3BOAHBIX OCHOBHBIX (yHKIWN. JInuddepenmmporanue
GyHKUUN, 3a/IaHHBIX TAPAMETPUYECKHU.

19. ITpaBuio JorapuPpMUIECKOro muddepeHIupoBaHuS.
JuddepeHurpoBaHme MOKa3aTeabHO- CTETIEHHON (PYHKIIMH.

20. ITponzBoansle u nudepeHranbl BBICIINX TOPSIKOB.

21. OcHOBHbIE TeOpeMBbI TU(DPepeHInaNTbHOIO UCUNCICHHUSI.

22. IlpaBuno Jlonurans.

23. HnTepBambl MOHOTOHHOCTH (PYHKIMH. ODKCTpeMyMmbl. JlocTaTouHble
YCIIOBHSI CYILIECTBOBaHMUS 3KcTpemyMa. Haubonblnee M HauMeHbIIEe 3HAYEHUS
(yHKUIHUH Ha OTPE3KE.

24. BBIIIyKJI0CTh, BOTHYTOCTh Tpaduika pyHkuuu. Todyku neperuoa.

25. Acumnrotsl. [1nan uccnenoBanus QyHKIUY.

26. TIlonstue u CBOWCTBa HEOMNpENEICHHOIO0 WHTEerpana. Tabnuna
MHTErpanoB. MIHTerpaisl, 4acTo BCTpeYaroIKecs: Ha MPAaKTHKE.

27. MeTo1bl UHTErPUPOBAHUSI.

28. NaTerpupoBanue MpoCTEUINX PallMOHATBHBIX APOOECH.

29. NnTerpupoBanue parioHaIbHbIX IpOOeH.

30. MuaTerpupoBaHue HEKOTOPHIX UPPAMOHATBHBIX (DYHKIIHIA.

31. UuTerpupoBaHre TPUTOHOMETPUUECKUX BBIPAKEHU.

32. IToHsATHE ONPEAEIIEHHOIO HHTErPAJIa.

33. OCHOBHBIE CBOICTBA OMPEAEIECHHOTO UHTErpaa.

34. [IpaBuna BEIYMCIIEHUS ONPEAEIEHHBIX HHTETPAIOB. 3aMEHA IEPEMEHHOMN
B ompeaeneHHoM uHTerpane. MurerpupoBanue no ydactsam. @opmyna HeroTtoHa-
JleitbHM1IA.

35. Bepxuue u HuxHUE cymmbl [{apOy.

36. Beruncnenue miomaan miockoi (Gurypsl.

37. Beruncienue oobeMa Tena BpalleHusl.

38. JluinHa qyTy MII0CKOM KPUBOM

39. O6 uCTOAB30BAHUH HEKOTOPBIX JIOTHYECKUX CUMBOJIOB.

40. Ilonarue o QyHKUMAX 3aJaHHBIX MapameTpuyecku. [ 'unepOonuueckue

byHKIINN.



7.3.2.2 OueHoYHble CpeACTBa [JsI NPOMEKYTOYHOI0 KOHTPOJIA IO
xommnerenuuun OITK-8
Bonpocut k 3x3ameny

41. Ilpenen yMCIOBOM NMOCIIEIOBATEIBHOCTH.

42. DnemeHTapHbIE CBOMCTBA NpeaeioB. [[pUHIMI BI0KEHHBIX OTPE3KOB.

43. HexoTopble BakKHbIE MpeIesibl. MOHOTOHHOCTD MOCIEA0BATEIbHOCTH.

44. Ilpenen ¢pyukuuu B Touke. CBOMCTBA MpeeioB PYHKIUH.

45. 3aMeuarenbHbIC MPEEIIbl U UX CIEICTBHUS.

46. beckoHe4uHO Masble PYHKIIMU U UX CPABHEHUSI.

47. HenipepoiBHOCTh (yHKIMK. Kitaccudukanus Touek pa3pbiba.

48. Ilonsitue mpon3BoiHOM. Tabnmia MpOU3BOIHBIX OCHOBHBIX (DYHKITHM.

49. Tuddepentupyemocts pynkuuu. Jnddepenman pyHxmu.

50. IIpunoxxenus nNpou3BOIHON K 3a7ja4aM F'€OMETPUU U MEXAHUKHU.

51. Texnuka guddepenunpoBanus. uddepenunpoBanue obOpaTHON u
CJIIOXHOM U (PYHKIUH.

52. Tabnuua npoU3BOAHBIX OCHOBHBIX (yHKuuid. [luddepenunpoBanue
(yHKUHWA, 3a/TaHHBIX TAPAMETPUYECKHU.

53. ITpaBuio JorapuPpMUIECKOro mudepeHIupoBaHHS.
JuddepenurpoBanye MoKa3aTeabHO- CTETIEHHON (PYHKIIMH.

54. IlpousBonHble U AUQGepeHLInaIbl BEICIINX MOPSIKOB.

55. Ilpasuiio Jlonurains.

56. Tlonste u CBOWCTBa HEOIpPEACIICHHOrO0 uHTerpana. Tabmuna
MHTErpajoB. MIHTerpabl, 4acTO BCTPEYAIOIIMECS HA IPAKTHKE.

57. MeToabl UHTErPUPOBAHMUSL.

58. nTerpupoBanue NpoCTERIINX PAMOHAIBHBIX IPOOEH.

59. MuTerpupoBanue paldoHaIbHbIX APOOEH.

60. IaTerpupoBaHne HEKOTOPBIX UPPALMOHATBHBIX (DYHKIIHIA.

61. MHTErpNpOBaHrE TPUTOHOMETPUUECKNX BBIPAKEHUN.

62. [loHATHE ONIPENETIEHHOTIO HHTETPAA.

63. OCHOBHBIE CBOMCTBA OIPEICIICHHOTO UHTErpaa.

64. IIpaBuia BEIYMCIIEHUS ONPEIEIECHHBIX UHTETPAIOB. 3aMEHa MEPEMEHHOMN
B ompeaeneHHoOM uHrerpaie. MurerpupoBanue no yvactam. @opmyna HerotoHa-
JleitbuwMIIA.

65. [lonaTue GyHKIMH MHOTHX TTIEPEMECHHBIX.

66. Yactueie npousBoaubie. [lomusiil auddepeniman GyHKINMU HECKOIBKUX
IIEPEMEHHBIX.

67. UacTHble Tpou3BOIHbIE U AU(HEepeHIInaIbl BEICIINX MOPSIKOB.

68. JuddepenuupoBanue cioxkHou ¢yukuu. JuddepeHurpoanue
HESBHOU (DYHKIIMH.

69. KacarenpHas MII0CKOCTh U HOPMaJIb K IOBEPXHOCTH.

70. DOxctpemyMmbl (QYHKIUMU JBYX HepeMeHHbX. HeoOxomumble u
JIOCTATOYHBIE YCIOBHUSI.

71. YcnoBHbI 3KCTpeMyM (QYHKIMU IBYX IepeMeHHbIX. HauOoinbiee u
HauMEHbIlIee 3HaYeHUs (PYHKIIHH.



72. IloHnaTre IBOMHOrO MHTErpaa.

73. CBoiicTBa IBOMHOIO MHTETpaja.

74. Beruncienne IBOMHOTO HHTErpaia B Ciiydae IPOU3BOJIbHON 00JIacTH.

75. IloHsTHE M BBIYMCIICHUE TPOWHOTO UHTETpAIA.

76. Ilonsitue psiaa. JInHeHbIE CBOMCTBA CXOIAIIMXCS PSAIOB.

77. llpu3Haku CXOOUMOCTH U PACXOJUMOCTH PANIOB C MOJOKHUTEIbHBIMHU
YJIICHAMU.

78. 3HakomepeMeHHbIE psAbl. 3Hakouepeayrwomuecs psaael. [IpusHak
JleitOnuma. AGCOMIOTHAS U YCTIOBHASI CXOJIMMOCTH PSIIOB.

79. OyHKIMOHAIBHBIE PSJIBIL.

80. CTeneHHbIE pAIBI.

7.3.2.3. Ilpakmuueckue 3a0anus 011 NPo8eOeHUs IK3AMEHA

B pamkax mnpakTH4ecKOro 3aJaHus MJisi OLEHKH OCBOEHHUS KOMIIETCHIIMI
OIIK-1, OIIK-8 oOy4aromiemycsi mpeajiaraeTcsi BHIIIOJIHUTDh OJIHO W3 CIEAYIOIIUX
3aJaHNN:

Haiitu npenensr:

3 2 5x2
2X° =3x +x+1
2x° —3x%2—2x+3)

750 _3)*

lim == 2|
xaw(?x“’ +2]
5

) (1+3x}x
lim .
3. x=ol 1+ x

lim

X—>0

“msin2x_
4., % X
“msin22x.
5. %0 3x°
Iim@.
6 0 10x°
“msin5x_
7. 0 4Ax?
IimSinZGX.
8. > 2X
o Ixim(3x-ct92x).
lim 8%
10, *~° sin® 2x
IimarCtQSX.

11. x—0 7X



lim—*X_
12. *>° arcsin9x
tg’® X
lim—2.
13 x—0 2X
lim cosx —1
14 x—0 3X2 )
im SIn3x
15. *>° sin10x

Ha¥itu npou3BoaHbIE X', OOPATHBIX ()yHKIIM:
16 y = X—COSX
17 ¥ =2x+x°
y= x-1
18.7 X+95,
Haiitu npou3BoHbIE Y', OT HESIBHBIX (DYHKITUI:
19 2Xx+y—-4=0
20 XIny+ylnx=0
my+5—a:0
22. y
23 X"~y =2
o4 €°+e’ —e¥ -1=0

Haiitu npousBoaHbie QyHKIMM, 3aJaHHBIX TaPAMETPUUYECKHU:
X =acos’t
25, {y =asin’t
x=ad—sint_
2. {y =ad{-cost _

X =e'sint
o7 V= e' cost

HccnenoBath GyHKIUHU U IOCTPOUTH MX TPAPUKU:

2X
28.y = 1+x*
29.y=x"€-43




2X
30.y= 2+,
3ly= €+187

XZ

2.y=xe?,
Inx

38y= X,
Havitu unTerpaner:
J‘ dx
34, 'x*—x-2
X
35. e o
J' dx
36. °x* - x*
J- dx
37. x> +x
J- dx
38, 'x*+1
xdx

39 J-x3 -1

J' dx
40, x&+17

dx
41, Ifz -1 &+2-
J- (2 +2 gX
42 ((+lj((—1:
j- xdx
43. 7 x* +3x—4
x? — X
44. J.xz —6x+1OdX
J. X3 +1

X
45 X3 —5%x? +6x

J» x*dx
26. " x-1

J‘ Jxdx
47,7 2/x +3

J‘\/;dx
48. " Vx +1

xdx

49. J“"”'\/2x+1




50. I(+ Ux x
dx
>L J.¢+cosx}+cosx:

52. Itg‘”‘e + %jdx

53. 'fcosl cos~ dx
2 3

54. J.sin9xsin xdx

Bperaucnurts OIIPCACIICHHBIC HHTCI'PAJIbI:

5
55. J'x\/x2 —16dx.
4

% xdx
56, [ X2
J.\/l+3

57. J‘4X + 2

\/_dx

58, [

2Inx+1dX

59.

Haiitu 06beM Ten, 00pa3oBaHHBIX MPH BpailieHue BOKpyT ocu Ox u Oy
IJIOCKUX (PUTYp, OTPAaHUYEHHBIX JTUHUSIMU:

60.Y=X" y=4x
61.Y=SinX,y=0mpu 0<x<7z
62.Y=4/Xx=1x=4,y=0

[IpounTterpupoBarh nudpepeHiraibabie ypaBHEHUSI BTOPOTO MOPSIKA:

63. Y =sinx

,o 1
64 X

14 6

y =-7=3
65. y
66.4Y'Vy =1

1 m——

yn:_( 1+y12)3
67. a
68. Xy” yl_o

Haiitu o01ue pemienust OqHOPOAHBIX AU depeHIIUaTbHBIX YPABHEHUM
BTOPOIO MOPSIAKA C TOCTOSSHHBIMU KO3 pUIIeHTaMU:



69.Y —4y' +3y=0
70. Y +2y'-8y=0
71. Y +3y'+2y=0
72.Y' 4y’ =0
73.Y" -2y’ +y=0
74 Y +8y'+16y=0
75. Y —4y'+13y=0
76.Y +6y +25y=0
77.Y"+9y =0
78.Y"'—16y =0
Haiitu oOmue perieHus ypaBHEHUS:

79 ¥ —6y'—T7y =32>

g0, ¥" +2y' —8y =12™

81. yfl_zyl+ y — eX

g2 ¥+ 7y +12y = 24x* +16x 15
29

rr+ r_6 :_XZ__
.y y —by 18

83
84. Y —4y' +3y=x-1
g5 ¥" —2y' =6x* —10x+12
86. Y —3y'—10y =sinx+3cosx
HccnenoBath naHHBIE PSAJIBI HA CXOAUMOCTh, TPUMEHUB IPU3HAKU CPABHEHUS:
> 2n
g7 & s
= 2n+7
88. nzzll 3n® +11




95 n=1 5n +Nn
3 \/ﬁ(l—COSi)
96. Zx n*

C IMOMOIIBIO MHTCTPAJIBHOTO IIPU3HAKA UCCIICAOBATh CXOAUMOCTD PAIOB!

i 1

97. 55 6n+21n€n+2_

o0

1
08. nZ=2: n ¥In°n

inn
99.n2 N
HaiiTi 06;1acTH CXOAUMOCTH CTEIICHHBIX PSIOB:
x x* x* x
= 4 + + ...
100, 1.2 2.3 3.4 4.5
101, =2
iﬁ
102. =l
> nix"
103. n-1
X3 X6 X9 X12
Z 4 + + -
104. 8 8.5 8.9 8'.13
D 10"x".
105. n=1
X, x? . x? .
106. 2+3 22+3% 2243
Zx"tgl.
107. n=1 n
52x* 5°x* 5%x*
oX + + + +
108. 2 3 A
HccnenoBars GYHKIMA HA DKCTPEMYM:
y peMy
109. z=x"+y® +xy—-4x-5y

110,  Z=Xy€=x-y_

111,  2=XY'€-x-y_
2 , 1 1
Z=X>+xy+yi+-+=

112. Xy,

113, 7=2x%—xy? +5x* +y?

114, z=e2€+y?



BpunciauTh 1BOMHBIE UHTETPAJIBL:

115. ”( +y° Bxdy, rae D orpanuueHa npsMbIMH Yy =X, Y =2X H
y= -XZ‘ 4,

116. ”‘3 dxdy, rme D orpanuucHa mpsiIMbIMH Yy =e€”,y = e** ¥ IPSIMOK
X =2. i

117. j_fewdxdy, rae D orpanuuena rumnep6osioi Xy = 1, ockro abcuucc u
D

IPSAMBIMH X = 2, X = 3.

HNmeroTcs crnenyromue JaHHble O MepeMeHHbIX x u . Ilpeamonaras, 4to
MEXIYy X U ) CYUIECTBYET JHMHEHHas 3aBUCUMOCTb, HAUTH HSMIUPUYECKYIO
bopMyiy y=ax+b METOIOM HAaUMEHBIITUX KBAIPATOB:

1. x - 1ieHa Ha ToBap (yci.el1.); y — yPOBEHb MpoJiaXx (ThIC.€.):

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

Yi 200 160 120 90 80

2. X - ypOBEHb MOTPeOICHHS NEKTPOIHEPTUN HA TpeanpuiaTun (MiaH KBT. 9);
y — ce0eCTOMMOCTb €IUHULBI TPOAYKIIUU:

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

Y, 20,0 18,8 18,2 18,1 18,0
3. X - MOIIHOCTh ABUTATeNs (J.C.); Y — CPEAHHH CpPOK €ro 3KCILTyaTaluu
(mec.):

X; 30 40 50 60 70

Yi 18 20 21 24 25




[To sxcneprMeHTaNIbHBIM JAHHBIM MOCTPOUTH METOJIOM HAMMEHBIIINX
KBaJIpaToOB
JMHEWHYIO SMIIMPUYECKYIO 3aBUCUMOCTbD Y = ax+b. CpaBHUTH MOIYYEHHYIO
3aBUCHUMOCTbH C AJIbTEPHATUBHOW U ONPEACIIUTh, KaKasi U3 HUX JIy4llle
COOTBETCTBYET AKCIIEPUMEHTAJIbHBIM JTAHHBIM

4.
X; 2 2,5 3 3,5 4
Yi 4,2 5,9 6,9 8 9,5
AJIbTepHATHUBHAS 3aBUCUMOCTH Yy = 2X+0,1x°.
S.
X 1 2 3 4 5
Yi 1,0 1,4 1,7 2,0 2,2

AHBTepHaTHBHaﬂ 3aBUCUMOCTL Y = \/; .

7.4 Meroauyeckue MaTepHaJbl, OINpelesilOUIie  MPOUEAYPbI
OLCHMBAHUA 3HAHMH, YMEHUMH M HABBIKOB U ONbITA JAeATEIbLHOCTH,
XapaKTepu3yIuX 3Tanbl GopMUpOBaHUSA KOMIIETEHIU

KoHTpoabs ocBoeHUsT AUCHUILIAHBI «MaTeMaTU4eCKUil aHalIn3» MPOBOAUTCS
B cooTBeTcTBUU [lojoskeHHMEM cuCTeMbl MeHeKMeHTa kadectBa KyOol'AY 2.5.1
«Texkymuil  KOHTPOJb  yCIHEBAEMOCTH W  NPOMEXKYTOYHAs  arTecTanus
OOyYAIOIINXCS.

Kpumepuu oyenueanus 6blnoiHeHUs KOHMPOJIbHBIX PAOOM:

OlleHKa «OTJHMYHO» — 3aJaHH€ BBIIOJHEHO B IIOJIHOM OO0OBEME C
COOIOCHMEM HEOOXOAMMOH  IIOCIIEAOBATCIBHOCTA  JICMCTBHUM; B  OTBETE
MPaBUJIBLHO M aKKYPaTHO BBITOJHICT BCE 3aIMCH, TAOJIMIIbI, PUCYHKH; MPABUILHO
BBITTOJIHSIET aHAJIN3 OIIHOOK.

OrneHKa «XOpomIO» — 3aJaHUC BBIMOJIHCHO MPAaBHIBHO C ydeToM 1-2
MEJIKHX TOTPEIIHOCTSH MM 2-3 HEJI0YCTOB, MCIPABICHHBIX CAMOCTOSTEIBHO IT0
TpeOOBAHHIO TIPETIOIABATETIS.

OrneHka «yJa0BJIETBOPUTEIbHO» — 33/IaHUE BBHITIOJIHEHO TMPAaBUIBHO HE
MEHEee YeM HaIoJIOBUHY, TOMYIIEHHI 1-2 MOTPEeIIHOCTH WK OfHa rpy0ast ommoKa.
OlieHKa «HEYA0BJIEeTBOPUTENbHO» — JIONYyIIEHHBI JiBe (1 Oojee) rpyobie

OIMOKKA B X0JI¢ pabOThI, KOTOPhIE OOYJAIOIIHIICS HE MOXET UCIPABUThH JIaXe 10
TpeOOBAHMIO TIPETIOABATENIS WIIH 33aHNE HE BBIMOIHEHO MOJTHOCTHIO.

Kpumepuu oyenxu 3nanuii npu npoeedeHuu mecmupoeanus
TpebGoBaHUs K KOJIMYECTBY BOIIPOCOB B 0a3€ TECTOB OMPE/IEICHO B TAOIHIIE:




J10J151 TpaBHIILHBIX OTBETOB 110
bannbHas oneHka o tecry
pe3yIbTaTaM TECTUPOBAHUS
[0; 50] HCY/IOBJICTBOPUTEILHO
[50; 70] yJIOBJICTBOPUTEIIHHO
[70; 85] XOPOIIIO
[85; 100] OTJINYHO

OHCHKa «3Ba4YTCHO» COOTBCTCTBYCT IIapaMCTpaM JIF000M M3 MOJIOKUTEIIHLHBIX
OLICHOK («OTJII/I‘IHO», «XOopouio», ((y,Z[OBJIeTBOpI/ITGHBHO»), a KHC3a4YTCHO» —
mapamMCcTpaM OLCHKU «HCYTOBJICTBOPUTCIBHOY.

Kpumepuu ouenku ooxnaoa
Joknan Ha KOH(MEPEHIMU OIICHUBACTCS IO HECKOJbKUM KPHUTEPUSM B
COOTBETCTBHHU C IAHHBIM OLICHOYHBIM JIUCTOM:

0OTEI

ciaylarenei

0)5(0)

Ne | BeIcTynaromero,
/0 | HauMEHOBaHUE
paboTsl

I'nmy6GuHa mpopabOTKU TEMBI
KpeatuBHOCTD AOKIa19MKA
(ymeHwue 3auHTEepECcCOBaTh
f‘TT‘ITITQ’I"QTI'Q]"‘:Y\
Y0enurenapHOCTh

3aKIIIOYUTEIBHOM YacTu pa
(Ka4ecTBO BHIBOJIOB)
KadectBo ycTHOI npe3eHTarnm
(moxma)

KayecTBO KOMIBIOTEPHOI
MPE3eHTAINH (COOTBETCTBUE
COJIEP>KaHUIO)
KauecTBO OTBETOB Ha BOIPOCHI
CoOuroieHue periamenTa (Bpems
JOKJIa/1a)
[Tpumedanus (0cob0e MHEHUE)

[To pe3ynbTaTaM BBHICTYIUICHHS Ha KOH(MEPEHIIUU TPEM JIYUIIIUM YYaCTHUKAM
BBIJIAKOTCS TIOYETHBIE TPAMOTHL.

Kpumepuu oyenku 3a0auu

OrneHka «OTJIMYHO» BBICTABISIETCS B TOM Ciydae, KOTJa OOy4Yaromuucs
MPaBUJILHO U TOJHOCTHIO pemui 3anavy. [lokazan oTaudyHbie YMEHHS U HABBIKU
penieHus npohecCuOHATBHBIX 337]a4 B paMKaxX y4eOHOTo MaTtepuaa.

OrneHka «XOpoII0» BBICTABISETCS B TOM Cliydae, KOorja OOy4Yaromuucs
pennul MpaBWIBHO 3a/lady, HO B PEHNICHWW MPHUCYTCTBYIOT HE3HAYUTEIHHBIC
HEeTOYHOCTH. [lokazanm Xopoiire yMeHUsS U HaBBIKA PEIICHHS MPOo(heCcCHOHATBHBIX
3a7a4 B paMKax y4eOHOro Marepuana.

OrneHka «y/AOBJIETBOPUTEIBHO» BBICTABISIETCS B TOM Clydae, KOTJa
OOyYarOIIMICS pPeIn 3aJadyy YacTUYHO, C CYIICCTBEHHBIMH HETOYHOCTSIMHU.




[loka3an yJoOBIETBOPUTEIbHBIE YMEHHMS M HABBIKM PEIIEHUS MPOCTEHIIHNX
npodeccuoHaNbHBIX 33/1a4 B paMKax y4eOHOro MaTepuara.

OneHka «HeyI0BJETBOPUTEIbHO)» BBICTABISETCS B TOM Cilydae, Koraa
oOy4Jaronuiicss peurui 3ajiayy HEBEpHO, JTMOO pellieHue He MPEACTaBICHO BOBCE.
YMeHus 1 HaBbIKH penieHus: Npo(eCcCHOHATIBHBIX 3a/1a4 OTCYTCTBYIOT.

Kpumepuu ouenku 3nanuil npu npoeedeHuu IK3ameHa

Ornenka "OTJMYHO" CTaBUTCS CTYJEHTY, OOHApYKXHUBIIEMY BCECTOPOHHEE,
CUCTEMATUYECKOE U TITyOOKOe 3HAaHUE YUEOHO-IIPOrpaMMHOTO MaTepuasna, yMeHue
CBOOOJTHO BBIMOMHATH 3aJaHUs, NPEIYCMOTPEHHbIE NPOrPaMMOM, YCBOMBIIHIMA
OCHOBHYKO M 3HAKOMBIA C JOMOJHUTEIBHOW JIUTEPATYPO, PEKOMEHIOBAHHOM
nporpaMmoii. OneHka "OTIWYHO" BBICTABIETCS CTYAEHTaM, YCBOHMBIIUM
B3aMMOCBSI3b  OCHOBHBIX TMOHSTUW JUCIHUIUIMHBI B WX 3HAYCHUM IS
npuoOpeTaeMoil  Mpodeccuu, MPOSIBUBIIMM TBOPUYECKHE CIIOCOOHOCTH B
MOHUMAHWU, U3JI0)KEHUHU U UCIIOJIh30BaHUU YU€OHO-TIPOrPaMMHOI0 MaTepHaia.

Ouenka "Xopomo" CTaBUTCS, €CIU CTYAEHT OOHApyXXWJ IOJIHOE 3HAHHUE
y4€OHO-IPOrPAMMHOTO MaTepualia, yCHEIIHO BBIMOJHIET MPEAYyCMOTPEHHBIC B
nporpaMme 3aJaHusi, YCBOWJI OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAHHYIO B
nporpamme. OneHka "xopomo"  BBICTaBISIETCS  CTyAEHTaM, [OKa3aBLIUM
CUCTEMATUYECKUN XapakTep 3HAHUW 10 JUCHUIUIMHE M CIHOCOOHBIM K UX
CaMOCTOATEILHOMY TIOTIOJHEHUIO M OOHOBJICHUIO B XOJI€ JalbHEHIIeH yueOHOM
paboThl ¥ podheCcCHOHATBHOM NeATETbHOCTH.

Onenku "yn0BJIETBOPUTEIBHO" 3aCIyKUBAeT CTYACHT, OOHApYKUBLIUMN
3HaHMS OCHOBHOI'O Y4Y€OHO-NPOTPAaMMHOIO Marepuajiga B o0beMme, HeoOXO0JIUMOM
I JajbHEdIned y4eObl M MOpeAcCTosiied paboThl MO  CHEHUATbHOCTH,
CIPABISIOIIMICA C BBINOJHEHUEM 3aJaHUM, MPEIyCMOTPEHHBIX IMPOrpPaMMON,
3HAKOMBIA C OCHOBHOM JINTEPATypOW, PEKOMEHIOBAaHHOM mporpammon. OneHka
"yIOBIETBOPUTEILHO" BBICTABISETCS CTYJEHTaM, JOMYCTUBIIUM MOTPEITHOCTH B
OTBETE Ha DHK3aMEHE UM TIPU BBHINOJHEHUM OHK3aMEHAIIMOHHBIX 3aJaHui, HO
o0J1aatoMM HEOOXOJUMBIMU 3HAHUSIMU JUISI UX YCTPAHEHUS MO PYKOBOJCTBOM
MPerno/iaBaTelis.

Ouenka "Hey/10BJIETBOPUTEJIBHO" BBICTABJISICTCS CTYAEHTY,
OOHapyXuBIIEMYy TIpoOebl B 3HAHUSIX OCHOBHOIO Y4YCOHO-IIPOrPaMMHOIO
MaTepuana, JOMYCTUBIIEMY TNPHUHIMIHAIbHBIE OIMUOKH B  BBIMOJHEHUU
MpPEAyCMOTPEHHBIX mporpamMMor 3amanuil. OlleHKa '"HEyIOBIETBOPUTEIBHO"
CTaBUTCS CTYJIEHTaM, KOTOPbIE HE MOTYT MPOJOJDKUTE OOYUYEHHUE WIIH MPUCTYTIHUTh
K mpodeccuoHaIbHOM ACSITENBHOCTA MO0 OKOHYAHWU By3a 0€3 JIOMOJIHUTEIhHBIX
3aHSTUN IO COOTBETCTBYIOIIEH AUCLIUILIUHE.

8 IlepeyeHb OCHOBHOM ¥ JIONOJHUTEIBLHOM JIUTEPATYPHI

OcHoBHasi yueOHas quTEpaTypa
1. Bsricmias maTematuka A 5KOHOMUCTOB: YUYE€OHHK JJisl CTYIE€HTOB BY30B,
oOydaromuxcs nmo skoHomuueckuM creruanbHoctaMm / H. I. Kpemep, b. A.



[Tytko, U. M. Tpumun, M. H. ®puaman; nox penakuueir H. 1. Kpemep. — 3-¢
u3a. — Mocksa: FOHUTU-INAHA, 2017. — 481 c. — Pexum pocryna:
http://www.iprbookshop.ru/74953.html

2. IlaBmoB JI. A. Marematuueckuii aHanus: auddepeHIuaIbHoe U
WHTErpajibHOE HCYHUCICHUE (QYHKIMU OAHOW mepemeHHou: yueOHuk / . A.
[TaBnoB, H. II. Opnsnckasa. — Kpacuonap: KyoI'AY, 2019. — 180 c. — Pexum
nocryma: https://edu.kubsau.ru/file.php/118/Uchebnoe_posobie 518570 vl .PDF

3. PoroBa, H. B. Maremarnueckuii anamm3. Yacte 2. HuTerpanmpHOE
ucuncienne: ydeobnoe mocobme / H. B. Poroma, JI. A. ComoBeeBa, O. B.
CrapoxunmoBa. — Camapa: IIoBOIKCKHMII TOCYIapCTBEHHBIA YHUBEPCUTET
TeleKoMMyHUKauuid u uHpopmaruku, 2017. — 225 c. — Pexum poctyna:
http://www.iprbookshop.ru/75384.html

JonosaHuTtenbHasi ydeOHas auTepaTrypa

1. AnppeeBa, M. 0. OcHoBpl MaremaTHueckoro aHammuza. DyHKIUs
HECKOJIbKHUX MEPEMEHHHBIX, Tu(depeHIInaIbHbIe YPaBHEHUS, KPATHbIE HHTETPAJIbI
: yuebHoe mocobue / M. FO. Anapeesa, O. 1. Bnosuna, H. B. I'penacoB ; non
penakuueir A. H. Cecekun. — EkatepunOypr : VYpanbckuii (enepaibHblii
yauBepcutet, 9bC ACB, 2013. — 99 c. — ISBN 978-5-7996-0999-3. — Tekcr :
ANEKTPOHHBIN // DnekTpoHHO-OMOMmMoTeunas cucrema IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/69869.html

2. boponuna, E. b. Maremarndeckuii ananmms: ydebnoe nocodue / E. b.

boponnna. — 2-e¢ m3n. — Caparos: Hayunas kaura, 2019. — 159 c. — Pexum
nocryma: http://www.iprbookshop.ru/81022.html

3. IlmyxnuxoBa, E. JI. Marematuueckuii ananus: nuddepeHmanibabie
ypaBHenus : yueOHoe nocobue / E. JI. [lmyxuukona, b. I'. Pazymeiiko. — MockBa
: MBpatenbckuit Jlom MUCuC, 2011. — 238 ¢. — ISBN 978-5-87623-549-7. —
Tekcr : anmekTpoHHBIM // DnexkrpoHHO-OmOMMoTeyHass cucrema [IPR BOOKS :
[caiiT]. — URL.: http://www.iprbookshop.ru/98865.html

O Ilepeuenn pecypcoB MH(POPMALMOHHO-TEJTEKOMMYHUKAIIHOH-
Hoil ceTH «AHTEpHET»

Ilepeuens ObC
Ne HaumeHoBanue TemaTuka CcbLika
IPRbook YuusepcaibHas | http://www.iprbookshop.ru/

OO0pa3zoBarenbHbIi opTan | YHUBepcampHas | https://edu.kubsau.ru/
Kyol'AY



http://www.iprbookshop.ru/74953.html
https://edu.kubsau.ru/file.php/118/Uchebnoe_posobie_518570_v1_.PDF
http://www.iprbookshop.ru/75384.html
http://www.iprbookshop.ru/69869.html
http://www.iprbookshop.ru/81022.html
http://www.iprbookshop.ru/98865.html
http://www.iprbookshop.ru/
https://edu.kubsau.ru/

10 MeToaguueckne yKazaHud JJs1 00y4alOIMUXCH M0 OCBOCHUIO
TUCHUILIAHBI

1. IlaBmoB JI. A. Marematuueckuii aHanu3: auddepeHmaibHoe u
WHTErpalibHOE HCYHUCICHUE (PYHKIUU OJHOW mepemeHHOM: yuyeOnuk / [. A.
[TaBnoB, H. II. Opnsnckaa. — Kpacunonap: KyoI'AY, 2019. — 180 c. — Pexum
nocryma: https://edu.kubsau.ru/file.php/118/Uchebnoe_posobie 518570 vl .PDF

2. Opnauckas H.I1. Marematuueckuii ananus: cOOpHUK 3amad. Yacte 1. —
Kpacnonap: Ky6l'AY, 2015. — 44 C. Pexum JNOCTyIIa:
https://edu.kubsau.ru/file.php/118/1Sbornik_zadach_Orljanskaja_404816 v1_.PD
F

3. Opnsuckas H.II. Marematudeckuii ananu3: cOopHuk 3amad. Yacte 2. —
KpacHonap: KyoI'AY, 2017. — 69 C. Pexum J0CTyna:
https://edu.kubsau.ru/file.php/118/2Sbornik_zadachCH_2_404817_v1 .PDF

11 Iepeyenb MH(OPMANMOHHBIX TEXHOJIOTHI, MCIOJb3yeMBbIX
IPH OCYIIECTBJIEHNH 00Pa30BaTeJIbHOIO Mpolecca no JUCHHUILINHE,
BKJIIOYAS nepeyeHb NPOrpamMMHOI0 o0ecneveHust "
UH(OPMAIHOHHBIX CIIPABOYHBIX CHCTEM

NudopmaiimoHHbie TEXHOJOTUM, HCIOJb3yeMbI€ TMPU  OCYIIECTBICHUH
o0pa3oBaTeNpHOTO  Mpollecca IO  JUCHUIUIMHE  TO3BOJISIIOT:  OOCCIEYHTH
B3aMMOJICUCTBUE MEXKYy YYaCTHHUKAMU 00pa30BaTEIbHOTO MPOIECca, B TOM YHCIIE
CUHXpOHHO€ U (WJIM) aCHHXPOHHOE B3aUMOJICMCTBUE IOCPEICTBOM CETH
"Unrepuer"; ¢duxcupoBath X0J 00pa30BaTENBHOTO TIPOIECCa, PE3yIbTaTOB
MPOMEXKYTOUYHOM aTTeCTAllMd 10 JUCIUIUIMHE W Pe3yJbTaTOB OCBOCHUS
00pa30BaTeNbHON MpPOrpaMMbl; OPraHU30BaTh MPOLECC OOpa3oBaHUS MyTEM
BU3yaIM3allMl  W3ydyaeMol  uHGOpMalMM  TOCPEICTBOM  HCIOJIb30BaHUS
MPE3CHTAIMOHHBIX TEXHOJIOTUH; KOHTPOJMPOBATH pe3yJbTaThl OOYyYEHHUS Ha
OCHOBE KOMITHIOTEPHOT'O TECTUPOBAHUSI.

11.1 [lepeveHpb JUIIEH3MOHHOTO MMPOTPAMMHOTO 00ecIeueHuUs

Ne HaumenoBanme Kparkoe onucanue
Microsoft Windows OmneparnmoHHas cucTeMa
Microsoft Office (Bxmouaer [TakeT 0(UCHBIX MPUITOKEHUNA
Word, Excel, PowerPoint)

Cucrema TeCTUPOBAHUS TectupoBanue
INDIGO

11.2 Tlepeuenbp mnpodeccCuoOHAIBHBIX 0a3 MaHHBIX W HWHGOPMAIMOHHBIX


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

CIIPpaBOYHBIX CUCTCM

HanmenoBanue

TemaTuka

DJIeKTPOHHBIN ajJpec

Hayunas  anekTpoHHas
ounbauoreka
«eLIBRARY .RU»

YHuBepcaibHas

https://elibrary.ru

11.3 octym k cetu Uutepuer u DUOC yHuBepcurera



https://elibrary.ru/

12 MarepuajibHO-TeXHHYECKOe olecriedyeHue st 00y4eHHsI
10 JUCHUILJINHE

HHaHI/IpyeMBIC IMOMCIICHUS OJIA IIPOBCACHNA BCCX BUAOB y‘I€6HOﬁ ACATCIIBHOCTU

Ne HanmenoBanue yueOHBIX HaunmenoBanue nomemenuii uist | Aapec (MECTOIOIOKEHHUE) TOMEIIEHUN
/T |peIMETOB, KypCOB, AUCLMIUIMH| IPOBEICHUS BCEX BUIOB YUeOHOH | /IS MPOBEIEHUs BCEX BHIOB YUeOHOM
(MomyJeit), IpaKTUKHU, WHBIX JeATEeNIbHOCTH, PEyCMOTPEHHOI JIeSITeIIbHOCTH, NIPETyCMOTPEHHO
BUJIOB y4eOHOH e TeIbHOCTH, y4eOHBIM IUIAHOM, B TOM YHCIIE y4eOHBIM TUIaHOM (B ciIydae
NPEIYCMOTPEHHBIX YICOHBIM | ITOMEILECHUS A1 CaMOCTOSATEIbHOM pean3anuy 00pa3oBaTeILHON
IUTaHOM 00pa30BaTeNBFHON paboTEHI, ¢ yKazaHUEM MepEHS MIPOTPaMMEI B CETEBOH Gopme
HPOTrPaMMEI OCHOBHOT'0 000PYIOBaHUS, Y4eOHO- JOTIOJTHUTENNBHO YKa3bIBACTCS
HarJSIHBIX TOCOOUH 1 HauMEHOBaHUE OpraHHU3aLUH, C
HCIIONB3yEeMOT0 IIPOrPaMMHOT0 KOTOPOH 3aKJIFOYEH JIOTOBOD)
obecrieueHus
1 2 3 4
1 |[MareMaTH4YeCKUil aHAIN3 U [omerenne Ne110 3P, mocanounsix |350044, KpacHonapckuii kpai, .

T depeHIratbHbIC YPAaBHCHHUS |pecT — 96; rromans — 79,9 KB.M.; Kpacuonap, yn. um. Kanununa, 13
yaeOHast ayJUTOPHS TSI TPOBEACHUS
Y9eOHBIX 3aHATHHA .
CHeTHATH3UPOBaHHAS
MmeOenb(yueOHast 1ocka, yueOHas
Me06enb);

TEXHUYECKUE CPEICTBA O0YUCHUS,
HabOPBI IEMOHCTPALIOHHOTO
000pYyI0BaHUS U y4COHO-HATJISAIHBIX
mocoOuit (HOyTOyK, IPOSKTOP,
9KpaH);

porpaMMHOe 00ecTiedcHuE:
Windows, Office.

ITomemenne Nel12 3P, mocagogHbIx
MecT — 96; momans — 49,7 kB.M.;
yueOHast ayJUTOPUS JIJIs TPOBEACHUS
y4eOHBIX 3aHATUH .
CHCIHATM3UPOBAHHAS
Mebenn(yuebHas nocka, yueOHas
Me0enb);

TEXHUYECKHE CPEICTBA O0YUCHUS,
HaOOpHI IEMOHCTPAIMOHHOTO
000pyIOBaHUS U yI4eOHO-HATIISTHBIX
nocoOuit (HOyTOyK, IPOSKTOP,
9KpaH);

porpaMMHOe 00ecTieYcHuE:
Windows, Office.

[Tomemenne Ne223 3P, moca10uHBIX
MecT — 96; mromans — 84,9 KB.M.;
yueOHast ayJJUTOPHs IS IPOBEICHUS
y4eOHBIX 3aHATUH .
CHeTHATH3UPOBaHHAS
Mebenb(yaeOHas 1ocka, yaeOHas
Me0elb);

TEXHUYECKHE CPEJICTBA O0YICHUS,
Ha0OPHI IEMOHCTPAIMOHHOTO
000pyI0BaHUS U y4eOHO-HATIISTHBIX
nocobuit (HOyTOyK, IPOEKTOP,
9KpaH);

poTrpaMMHOE 0OecTIedeHueE:
Windows, Office.

[Tomemenue Ne4 DK, momans —
31,1 KB.M.; TIOMEILEHHUE ISt
XpaHCHHS U MPO(OUITAKTHICCKOTO




o0cyXuBaHUs y4eOHOTO
000pyIOBaHHUS.

KOHIWIIMOHEP — 2 IIT.;
nmabopaTopHOE 000pyIOBaHNE
(mkad maGoparopHbif — 1 mT.;
Habop mabopaTtopHBIit — 1 mIT.;);
TEXHUYECKNE CPEACTBA O0yICHUS
(mpunTep — 1 wT.;

npoextop — | mr.;

Mukpodon — 1 mr.;

ubn — 4 mr.;

cepep — | mr.;

HocHTenb nHpopmaru — 1 mr.;
KOMIBIOTEp MIEPCOHATBHBIN — 15
IIT. ).

MaremaTHuecKuil aHaIu3 U
muddepeHnraTbHbIe YpaBHEHUS

ITomemenne Ne206 DK, mocamodHbIX
mecT — 20; mromans — 41 KB.M.;
HOMEIICHUE JJIs CAMOCTOSATEIbHOM
paboThI 00yUaAIOIIHUXCS.
TEXHUYECKUE CPeNCTBA O0YICHHUS
(xoMITBIOTEp MTEPCOHANBHBII — 9
IIT.);

noctyn K cetu «nTepHeT»;

JIOCTYI B 3JICKTPOHHYIO
nH(popMaLMOHHO-00pa30BaTENBHY IO
Cpely YHUBEPCUTETA;
CIIeLHAT3HPOBaHHAs MeOelb
(yueOHast MeOeTb).

[TporpammHOe obecnieyeHue:
Windows, Office,
CIICLIHAT3UPOBAHHOE JIMLICH3HOHHOE
1 cBOOOJIHO pacnpoCTpaHsIeMoe
porpaMMHOE oOecriedeHue,
Mpe1yCMOTPEHHOE B paboueit
nporpamme.

ITomenenne Ne211a HOT,
rmocajouHbIX MecT — 30; TIomans
— 47,1 XB.M; IIOMEILIEHHUE I
CaMOCTOSATENIFHON pabOTHI
oby4aromuxcsi.

TEXHUYECKUE CpeCcTBa 00yUEeHUs
(mpunTEep — 2 mWIT.;

9KpaH — 1 mr.;

npoekrop — 1 wr.;

cereBoe obopynoBaHue — | mT.;
uom — 1 mr.;

KOMITBIOTEp NEePCOHAIBHBIN — 6
IIT.);

JOCTYI K ceTd «IHTepHeT»;
JIOCTYII B 3JIEKTPOHHYIO
HHGOPMALMOHHO-00Pa30BaTEIBHYIO
Cpe/ly YHUBEPCHUTETa;
creuaIn3upoBaHHas MeOenb
(yueOHas mebens).

[TporpammHOe obecnieueHue:
Windows, Office,
CHeUaIN3UPOBAaHHOE JINIIEH3HOHHOE
1 cBOOOJIHO pacnpocTpaHsIeMoe
IporpaMMHOE oOecredeHue,
MPeTyCMOTPEHHOE B paboueit
nporpamme.

350044, KpacHomapckuii Kpai, T.
Kpacunonap, yn. um. Kanununa, 13







