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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acenanuu kadeapel [IpukiagHol MaTeMaTHKH U HH()OPMATHKH

[Ipotokom o 20 r. Ne
3aB. kadenpoii C.N. Kaguenko

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rojly Ha 3acefqaHuu kapeapsl [IpuknanHoit MaTeMaTuku U HUHPOPMATUKU

[IpoTokom o 20 r. Ne
3aB. kadeapoii C.N. Kaguenko

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM rojy Ha 3aceqaHuu Kapeapsl [IpuknanHoit MaTeMaTuKu U HHPOPMATHKH

[IpoTtokom o 20 . Ne
3aB. kadeapoii C.1. Kagueuko

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqanuu Kadeapsl [IpukianHoii MaTeMaTHKU U HHPOPMATUKU

[Iporokon ot 20 1. Ne
3aB. kadeapoii C.U. Kagueuko

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHuu kaeapsl [IpUKIaaHON MaTeMaTHKU U HH()OPMATHKH

IIpotokom ot 20 1. Ne
3aB. kadenpoit C.1. Kaguenko




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Lenp ocBoeHHs AMCHUILUIMHBI «MaremaThka» COCTOMT B TMOJYYEHHH CTYJECHTaMU
byHIaMEHTAIbHBIX MAaTeMaTH4YEeCKMX 3HAaHUM M MPOYHBIX MPAKTUYECKHX HABBIKOB II0
WCIIOJIb30BAHUIO METOJOB MAaTEMaTHYECKOro aHaiu3a JJsi MCCIEJOBaHUS MaTeMaTHYECKUX
MoJieJIel TeX WM MHBIX MPOIECCOB U SIBICHUMN, B TOM YHCIIE U SKOHOMUYECKUX, JIJIsl TIOTYyUCHHS
AQHAJTMTUYECKUX U YUCIICHHBIX PEIICHUN TOCTABJICHHBIX 3a/1a4.

JJis TOCTHKEHUs TOCTaBICHHOM LIeH B Kypce «MareMaTukay pelarTces 3a1auu:

- pa3BUTHS JIOTUYECKOTO U aJITOPUTMUYECKOTO PEILICHNUS;

- OBJIaJICHHS] OCHOBHBIMHM METOJIJaMU UCCIIEIOBAaHUS U PEHICHUS MaTeMaTUYECKUX 3a/1a4;

- BBIPAa0OTKY YMEHHSI CaMOCTOSITENIBHO PACHIMPATh MaTEeMAaTHUECKWE 3HaHUS U
MIPOBOAMTH MAaTEMAaTUYECKUI aHaIN3 SKOHOMHUECKUX 3a/1a4;

- UCIIOJIb30BAaHME METO/I0B MAaTEMAaTUUYECKOT0 aHalli3a U €ro Mojejiell B IMPaKTHUECKON
JESTEIbHOCTH C TPUMEHEHUEM COBPEMEHHON BBIYMCIUTEIbHON TEXHUKY;

- O3HAKOMUTH CTYJEHTOB C OCHOBHBIMH MAaT€MAaTHUYECKUMHU METOJaMU U MOJIEISIMU
HCCJIEIOBaHMSI BEPOATHOCTHBIX 3aKOHOMEPHOCTEH MacCOBBIX OJJTHOPOIHBIX CIy4YailHbIX COOBITHIA.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

Jucrumiraa MaremaTika BXOJUT B 0a30BYIO 4acTh Y4e€OHOTO IJIaHa 00pa30BaTebHOM
HpOrpaMMBEI.

JIng  u3ydeHWs  JUCLUUIUIMHBI ~ HEOOXOOMMBI  3HaHWS  (YMEHHMs,  BIIQJICHHS),
c(OpMHUPOBAHHEIC B PE3yJIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTHK:

Jnst  u3ydeHus  JUCUUIUIMHBI  HEOOXOMWMBI  3HaHUA  (YMEHUS,  BJIAQJICHHS),
copMUpOBaHHBIC B pe3yJbTaTe M3Y4EHHs Kypca MAaTeMaTHKH B 00BEME MPOrpaMMbl CperHen
IKOJIBI.

OcBoeHuE TaHHOW JUCLUILIMHEI TPEAIOJIAraeT, 4YTo B PE3yJIbTaTe H3y4EeHUs IIKOIHHOTO
Kypca MaTeMaTHKU O0y4arouiuiics UMeeT CpOPMUPOBAHHOE IIPEICTABICHUE O MATEMAaTUKE KaK
YHHUBEPCAJIBHOM fI3bIKE€ HayKH, 00 HeAX M METO/JaXx MaTeMaTHKH, BJIaJeeT MaTeMaTHYeCKUMHU
SHAaHUSAMU U YMCHUAMU, COOTBECTCTBYIOIIMMHU d)e)lepanLHOMy KOMITOHCHTY IOCYJAapCTBCHHOI'O
CTaHJapTa obuero oopa3zoBaHus, UMEET Pa3BUTOE JOIMUYECKOE MBIIIICHHE, IPOCTPAHCTBEHHOE
BoOOpakeHue, 00J1a/1aeT BBICOKUM YPOBHEM aJITOPUTMUUYECKOM KYIbTYpBHI.

3HaHUS U yMEHHsI, YCBOEGHHBIE B IpOIlecCe M3YyUEHUs] MaTeMaTHKH HEOOXOIUMBI IS
OCBOCHHMS IPYTHX JUCIUTUIMH €CTECTBEHHOHAYYHOTO M TIPO(ECCHOHAIBHOTO ITHKIIOB.

3HaHus (YMEHUs], BIAJCHUS), TOJYYEHHbIE MPU U3YYEHUU NAHHOW TUCIUIUIMHBI OynyT
HEOOXOIUMBI JUIsl U3yUeHUS TUCIUILTNH/TIPAKTHK:

CratucTtuka

MeTtop1 00pabOTKH SKOHOMHYECKOH HH(pOpMaLuu

OKOHOMMYECKAs TEOPHS

DKOHOMHYECKHH aHaIIn3

MonennpoBaHue SdKOHOMUUYECKUX CUCTEM

3 Komnerenuun odyuaromierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILTHHBI (MOYJISl) ¥ IIAHMPYEMBbIe Pe3yJIbTaThl 00y4YeHusI

B pesynbTare ocBoeHUS TUCHUIUIMHBI (MOIys) «MareMmaTuka» oOydaromuics 10JKeH
001agaTh CIeAYIOIUMHU KOMIETEHIHSMHU:



CtpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIIEMEHT
KOMIIETCHIIUU

JTIK-1 ucrnonp30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHIUILIHH B
po(hecCHOHATTLHOM e TEeIbHOCTH

3HaTh

VYmMmern

Bnaners

OK-7  cmocoGHOCTBHIO K CaMOOPTraHU3alMK U CaMO0OPa30BaHUIO

3HaTh

YMeTn

Bnanets




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mmast TpyI0eMKOCTh AUCIHILTAHBI COCTaBISAET 6 3aueTHBIX eauHuIl 216 akan. 9acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 8,6 akaj1. 4acos:
— ayIuTOpHas — 6 akaJi. 4acoB;

— BHeayIUTOpHas — 2,6 akaj. 4acoB

— camocTosTeapHas padbota — 198,7 akan. yacos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yaca

dDopMa aTTeCcTaliuu - 3K3aMCH

Pasnen/ Tema
JTUCIUILIMHBL

Kypc

AynuropHas
KOHTaKTHas pabora
(B akaz. yacax)

11a0.
3aH.

Jlek.
3aH.

IIPaKT.

CamocrosrenbHas

paboTa cTyaeHTa

Bun
CaMOCTOSTEIIFHON
paboThI

dopma Texymiero
KOHTPOJIA
yCIIEBAEMOCTHU H
IIPOMEKYTOYHON
aTTecTallu

Kon
KOMITIETEHI[N

1. 1. Tlpenen u HEMPEepPHIBHOCTH

(hyHKINU

11 @ysxmusa.  [pemen
MOCJICIOBATEIIbHOCTEH.
TIpenen GpyHKIUH.

- HOATOTOBKA K
MIPAKTUIECKOMY
3aHATHUIO,

- COCTaBJICHHE
yueOHOH KapThl 10
Teme (KpaTkast
cHCTeMaTU3alus
HM3YYEHHOTO).
CaMOCTOSITEIbHOE
u3ydeHue yueOHon
JUTEPaTYpBI;

- perieHue
COOTBETCTBYIOIIN
X 337124 U3
KOHTPOJIbHOM
paboThI

YcTHbIi onpoc
KonTponpuas
pabota

1.2 OcCHOBHEIE
HEOTIPEICeTICHHOCTH.
DKBHBaJICHTHBIE
0OECKOHEYHO

¢byHKIMY.

MaJlbI€

0,521

- HOATOTOBKA K
MIPaKTUYECKOMY
3aHATHUIO,

- COCTaBJICHHE
yueOHO KapThl IO
Teme (KpaTkast
CHCTEeMaTH3aINs
HM3YYCHHOTO).
CaMOCTOSITEIbHOE
u3yueHue y4eOHOH
JIUTEPaTYpBI;

- perieHue
COOTBETCTBYIOIIN
X 337124 U3
KOHTPOJIbHOM
paboTHI

VYeTHBI onpoc
KonTtponbnas
pabota




1.3 TlepBwiii u

3aMCYaTCJIbHBIC IIPEACIIbI

BTOpPOH

5,6

- HOATOTOBKA K
MPAKTHIECKOMY
3aHSTUIO,
CaMOCTOSITENbHOE
u3yucHHe y4eOHOMH
JUTEPATYPBI;

- perieHne
COOTBETCTBYIOLIH
X 33124 U3
KOHTPOJIBHOH
paboThI

VYerHbIi onpoc
KonTtponbHas
pabota

pa3pbiBa

1.4 Knaccudukanus Todek

- HOATOTOBKA K
HPaKTHIECKOMY
3aHSTUIO,
CaMOCTOSITENbHOE
u3ydeHue yueOHon
JNTEPATypEI;

- pelieHue
COOTBETCTBYIOIIH
X 337124 U3
KOHTPOJIBHOM
paboThI

VYerHbIi onipoc
Konrponbnas
pabota

OIIK-3
IK-1

VYerHbIi opoc
Kontponbnas
pabora

HWroro no pazneny

0,521

21,6

2. 2.
UCUHUCIICHHE
MIEPEMEHHOMN

Huddepenpmansroe
¢GbyHKINHU

OJTHOM

(dhyHKIUU.
CJIOXKHBIX (pyHKIUH

2.1 TlonsiTue mPOU3BOJHOM
[IpomsBognas| 1

0,5/11

CamocTosiTeNnbHas
pabota ¢
JIUTEpaTypoit —
KOHCIIEKT pa3zziera
«3anaum,
MIPUBOJAIINE K
MOHSITHIO
TIPOU3BOJHOI,

- MOJITOTOBKA K
MIPaKTUYECKOMY
3aHATHIO

VYcTHbIi onpoc
KonTponpuas
pabota




2.2 Jlorapudmuueckoe
muddepeHIupoBaHue.
HesBHo 3ananHas GyHKIUS

- OATOTOBKA K
HPaKTHYECKOMY
3aHATHIO,

- COCTaBJICHHE
y4eOHOI KapThl
«IIpomusBomHAN,
- pelieHue
COOTBETCTBYIOLIH
X 3a7a4 U3
KOHTPOJIBHOH
paboThI

VYcTHBIH onpoc
KonTtpomnpuas
paboTa

2.3 OyHkuys, 3agaHHAs
napamerpudecku. IIpaBuia
Jlonurans

- HOATOTOBKA K
HPaKTHIECKOMY
3aHATUIO,

- COCTaBJICHUE
y4eOHOIl KapThl
«IIpousBogHasny,
- pemeHne
COOTBETCTBYIOLIH
X 337124 U3
KOHTPOJIbHOM
paboThI

YcTHBIH onpoc
KonTtponbHas
pabota

24 Hccnenosanue
(GyHKIMH ¥ IOCTpOEHUE
rpaduka.

10

- IOATOTOBKA K
PaKTUIECKOMY
3aHSTHIO,

- COCTaBJICHUE
yueOHOM KapThl
«IIpousBogHasny,
- perieHne
COOTBETCTBYIOIIH
X 337134 U3
KOHTPOJIbHOM
paboThI

VYerHbIi opoc
KontponbHas
pabora

Hroro no pazneny

0,5/11

27

3. 3.
HHTErpai

Heonpenenennpiit

3.1 CsoiicTBa
HMHTETPUPOBAHHUS.
Hemnocpen-crBennoe
HHTETPUPOBaHKE

MOJITOTOBKA K
MPaKTHIECKOMY
3aHATHIO,

- pelieHue
COOTBETCTBYIOIIN
X 3a/1a4 U3
KOHTPOJIBHOM
paboThI

YcTHbIi onpoc
KonTponpuas
pabota

3.2 Meton 3aMEHBI
MIEPEMEHHOMN

0,5

- IOJITOTOBKA K
MPaKTHIECKOMY
3aHATHIO,

- pelieHue
COOTBETCTBYIOIIN
X 3a/1a4 U3
KOHTPOJIBHON
paboThI

YcrHblil onpoc
Kontponbnas
pabora

3.3 Meton
HHTETPUPOBAHHS o
4acTiAM

0,5

- IOJITOTOBKA K
MPaKTHIECKOMY
3aHATHIO,

- peleHue
COOTBETCTBYIOIIN
X 3aJa4 u3
KOHTPOJIbHOM
paboTsI

VYeTHBI onpoc
KonTtponbnas
pabota




- IIOATOTOBKA K

MPAKTHIECKOMY
3aHSTHIO, N
VYcTHBIH onpoc
34 WurerpupoBaHue - perieHue
N 0,5 5 KonTponbHas
palroHANBHBIX Apobeit COOTBETCTBYIOLIH aGora
X 33714 U3 p
KOHTPOJIBHOH
paboThI
HUroro no pasaeny 15 21
4. 4. OmipeneneHHBI HHTETPa
- IOATOTOBKA K
MPAKTHIECKOMY
4.1 CsoiicTBa 3aHATHIO, .
OTIPE/ICTICHHOTO MHTerpasa - pelieHue YCTHEI onpoc
P rpaja. 0,521 5 p KonTponbHas
®opmyna  Hpioroma  — COOTBETCTBYIOIIHN
. pabora
JleiiOHuna X 337124 U3
KOHTPOJIBHOMH
paboTh
- IOATOTOBKA K
MPAKTHIECKOMY
4.2 . MeToJ1 ToACTAaHOBKH U 3aHATHIO, .
VYerHbIi opoc
HUHTETPUPOBaHKE o - perieHue
1 KontponbHas
JacTsIM OTIpeIeeHHBIX COOTBETCTBYIOLIH aGota
HHTETPAJIOB X 3a7a4 13 p
KOHTPOJIBHOM
paboThI
- IOATOTOBKA K
MPAKTHIECKOMY
3aHATHIO VYcTHsIi onpoc
4.3 HecoGcTBenHbIE ’ p
0,5/11| 6 - pelieHue KonrponbHas
HHTETPaJIbl BTOPOTO pojia
COOTBETCTBYIOIIN pabora
X 3a7a4 13
KOHTPOJIBHOH pabo
Wroro no pazneny 1/31 11
5. 5. KommnekcHeie uncia
- OATOTOBKA K
YCTHOMY OTIpOCY,
5.1 OcHoOBHBIE TOHSTHSA. - IIOATOTOBKA K
T'eomerpuueckoe MIPaKTUYECKOMY
N300paKeHue 1 10 3aHATHIO; KonrponbHas
KOMILJICKCHBIX YHCeI. - peueHue pabota
Dopmbl 3aIACH COOTBETCTBYIOLIH
KOMIUTEKCHBIX YHCEIT. X 33724 13
KOHTPOJIbHOM
1 paboThI
- OATOTOBKA K
YCTHOMY OTIpOCY,
- OATOTOBKA K
MPAKTHICCKOM .
5.2 JlewcTBus HaJII P 3aHATHIO; g Yernbiii onpoc
) 0,5 10 i KonTponpHas
KOMIIJICKCHBIMHW YHUCJIaMHU - pCHICHUC a6OTa
COOTBETCTBYIOLIH P
X 3a7a4 13
KOHTPOJIBHON
paboTHI
Wroro no pazneny 0,5 1 20

6. 6. DyHKIUM HECKOJIbKUX
HepPEMEHHBIX




6.1 YacTHbIC IPOU3BOIHBIC.
Tonuerit qud-depenman

- OATOTOBKA K
HPaKTHYECKOMY
3aHSTHIO,

- pelieHue
COOTBETCTBYIOLIH
X 3a7a4 U3
KOHTPOJIBHOH
paboThI

VYcTHBIH onpoc
KonTtponpuas
paboTa

6.2 KacarenbHas u
HOpPMaJlb K OBEPXHOCTH

10

- IOATOTOBKA K
HPaKTHYECKOMY
3aHSTHIO,

- pelieHue
COOTBETCTBYIOLIH
X 3a7a4 U3
KOHTPOJBHOMH
paboThI

VYerHbIi onpoc
KonTtponbHas
pabota

6.3 OxcrpemyM (yHKIHN
IBYX MEPEeMEHHbIX

0,5

- IOJITOTOBKA K
MPaKTUYECKOMY
3aHATHIO,

- pelenue
COOTBETCTBYIOIIN
X 3a/1a4 U3
KOHTPOJIBHOMN
paboThI

VYerHbit onpoc
KontponbHas
pabora

Hroro no pazneny

0,5

21

7. 7. JuddepeHmaibHbie
ypaBHEHHSI TIEPBOTO MOPSIIKA

7.1 YpaBHeHus c
Pa3IENAIOMINMHUCS
HepEeMEHHBIMU

12

- MOJITOTOBKA K
MIPAKTUIECKOMY
3aHATHIO,

- IOJITOTOBKA K
YCTHOMY OIIpOCY,
- COCTaBJICHUE
yueOHOM KapThl
«1Y nepBoro
TIOpS/AKA: THIIBI U
METObI
peIIeHHAY;

- perieHue
COOTBETCTBYIOIIN
X 337124 U3
KOHTPOJIBHOM
paboThI

VYcTHBIi onpoc
KonTtponpuas
pabora

7.2 Jluneiinbie
muddepeHaibHbIe
ypaBHEHHS

0,5

10

- IOJITOTOBKA K
PAaKTUIECKOMY
3aHATHIO,

- HOATOTOBKA K
YCTHOMY OIIpOCY,
- COCTaBJICHUE
yueOHOM KapThI
«/1Y nepBoro
TIOpS/AKA: THIIBI U

METObI
peLICHUs;
- pemieHue
COOTBETCTBYIOIIN
X 3a/1a4 U3
KOHTPOJIbHOM
paboTsI

YcrHblil onpoc
Kontponbnas
pabora

Wroro no pazneny

0,5

22

8. 8. DnemeHTHl JIUHEWHON

anreOpsl: MaTpHIIbI,
OTIpEACIUTENH, CHCTEMBI
JIMHEHHBIX anreOpanvdeckux

ypaBHEHHUI




- HOATOTOBKA K
IPaKTUIECKOMY
3aHATHIO,
- IOJATOTOBKA K
20,1 YCTHOMY OIIpOCY,
- pelenue
COOTBETCTBYIOLIH
X 3a71a4 U3
KOHTPOJIBHOH
paboThI

8.1 Marpuipl U JAeHCTBHSA
HaJl HUMH

YcTHBIH onpoc
KonTtponpuas
pabota

- TIOJITOTOBKA K
MPaKTUYECKOMY
3aHATHIO,

- IOTOTOBKA K N
VYcTHBIH onpoc
8.2  Onmnpepenurenu  u

CTHOMY OIIPOC

15 | Y y onpocy, KonTponbHas
CIOCOOBI UX BBIYHCICHUS - pelieHue aGora
COOTBETCTBYIOIIN p

X 3a71a4 u3
KOHTPOJBHOH
1 paboTh

- IOATOTOBKA K
MPAKTHIECKOMY
3aHSTHIO,
8.3 OOparHas Matpuna. - MOJITOTOBKA K N
P puit o VYerHbIi opoc
Pemenne CUCTEM c YCTHOMY OIIPOCY,
N 10 KonrponbHas
TIOMOIIIBIO obpaTHOM

- peureHue pabota
MaTpHIIBI COOTBETCTBYIOIH

X 3aJa4 u3
KOHTPOJIBHOM
paboThI

- IOJITOTOBKA K
MIPAKTUIECKOMY
3aHATHIO,
- IOJITOTOBKA K
10 | Yeruomy ompocy,
- peleHue
COOTBETCTBYIOIIU
X 3aJa4 u3
KOHTPOJIBHOM
paboThI

8.4 ®opmynel Kpamepa.

VYerHbIi opoc
Meron I'aycca

KontponbHas
pabora

HWroro no pazneny 55,1

9. Dk3ameH

9.1 TToaroroska K
JK3aMEHY

Wroro no pazneny

Hroro 3a cemectp 2/21 4/41 |198,7 SK3aMeH

HToro no gucLuIinHe 221 4/41 |198,7 3K3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanuzanus KOMIETEHTHOCTHOTO MOIX0/1a IPEAYCMaTPUBAET HCIIOJIB30BAaHKIE B YUEOHOM
IpolLecce AaKTHUBHBIX M HHTEPAKTUBHBIX (OpM TNPOBEACHHSI 3aHATHM B COYETAHUU C
BHEAYAUTOPHOW PabOTON C 1EIbi0 (POPMUPOBAHUS M PA3BUTUSA MPOPECCHOHATBHBIX HABBIKOB
oOyuaromuxcs. Cornacuo n. 34 Ilopsiaka opraHu3anii ¥ OCYILECTBJICHHS JAEATEILHOCTU IO
o0Opa3oBaTeNbHBIM IIpOrpaMMaM OakanaBpuaTta BeIcIIero oOpasoBanus (yTB. mpukazom MOuH
P® ot 05.04.2017 r. Ne 301), mpu npoBeeHHH yUCOHBIX 3aHATHI 00ECIICUNBACTCS Pa3BUTHE Y
00y4aroluXxcsi HaBBIKOB KOMaHAHON paOOThl, MEXINYHOCTHOM KOMMYHUKALUM, NPUHATHS
pellleHui, JUIEPCKUX KadecTB, B TOM YHCIE C YYETOM pErHoHalbHBIX OCOOEHHOCTEN
npodecCHOHATBLHOM JesITeIbHOCTH BBIITYCKHUKOB U MMOTpeOHOCTEN paboToaaTerneii.

Bribupast Ty WM MHYIO TEXHOJIOTHIO pa0oThl ¢ 00y4aromUMUCs, HEOOXOAUMO UMETH B
BUY, 4TO HamOosbero 3¢gdexra oT ee MpUMEHEHUS MOKHO JIOCTUYb, €CIIM YUYUTHIBATh IEIU
o0pa3oBaHMs, Ha pealn3allii0 KOTOPHIX TOJKHA OBbITh HallpaBiieHa M30upaeMas TEeXHOJOTHS,
coJiepKaHue, KOTOpOe MPEACTOUT MepeaaTh 00YJaIOUMMCS C €€ MTOMOIIIBIO, a TAKXKE YCIOBUS, B
KOTOPBIX OHA OYJeT UCTIOJIb30BaThCSI.

B nammeit pabote Mbl HCIIOJIB3YEM CIIEAYIOIIEE.

1. TpagunuonHsie oOpa3oBaTelbHble TexHoNMoruu. OpraHuzaius o00pa30BaTEIHLHOTO
mpouecca, NpeanojiaraeT MNpsSMYyK TPaHCISALMIO 3HAHUW OT MpenojaBaTelis K CTYAEHTY
(MpEeuMyIIECTBEHHO HAa OCHOBE OOBSICHUTEIbHO-MUILTIOCTPATUBHBIX METOJIOB OOy4YEHUS).
VY4eOHast OesTeTHbHOCTh CTYJIEHTa HOCHUT B TAKHX YCJIOBHUAX, KaK MPABHIO, PENPOAYKTUBHBIN
XapakTep.

®opmbl y4eOHBIX 3aHATHI:

- uHpoOpMalMOHHAs JeKUMs — T[OCJIENOBaTeIbHOe M3JIOKEHHEe MaTepuana B
JUCLIUIUIMHAPHOM JIOTUKE, OCYLIECTBIIIEMOE TPEUMYILIECTBEHHO BEpOAIbHBIMU CPEICTBAMH.

- MIPAKTHUYECKOE 3aHATHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUI M HABBIKOB I10
IPEJIOKEHHOMY aIrOPUTMY.

2. Texuomoruu mnpoekTHOro oOydeHus. OOpazoBaTENbHBIN MpolecC MOCTPOEH B
COOTBETCTBUHU C AJITOPUTMOM IIO3TAIHOTO PELICHUS MPOOJEMHOW 3aJayd WJIM BBIIOJHEHUS
yuebHoro 3a1anus. [IpoekT npennogaraer COBMECTHYIO y4eOHO-IT03HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJEHTOB, HAIIPaBJICHHYIO Ha BhIPAOOTKY KOHIEMIMM, YCTAHOBJIEHHE LIeJeil U 3aj1ad,
(GOpMYIHMPOBKY OKHJAEMBIX PE3yJIbTaTOB, OIpEJeIeHHEe NPUHLIUIOB U METOAMK peIIeHUs
MOCTaBJIEHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa paOOThl, MOUCK JOCTYNHBIX M ONTUMAJIbHBIX
pecypcoB, MO3TAHYI0 pPEANN3alUI0 IUlaHa pabOThI, MPE3CHTALUI0 PEe3yIbTaToOB pPabOThI, MX
ocMbIciieHre u pedaekcuto. [Ipumensiercs B OCHOBHOM ISl IEPEX0/1a KOMIETEHIIMU Ha YPOBEHb
BIIAJICHUSI.

OcCHOBHBbIE TUITBI IPUMEHSEMBIX HAMU B 00pa30BaTEIbHOM JI€ATEIbHOCTH IPOEKTOB!

HccnenoBaTenbCKuil MNPOEKT — CTPYKTypa NpubImkeHa K ¢opMmaTy Hay4dHOTO
UCCIIEIOBaHMs (J10Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbI, ONPEJCICHHE Hay4HOM MpoOsIeMsbl,
npeaMmera U o0BbEKTa MCCeOBaHMA, Leled W 3ajJad, METOAO0B, MCTOYHUKOB, BBIJIBMKEHUE
TUTIOTE3bI, 0000IIEHNE Pe3yIbTaTOB, BBHIBOJIBI, 0003HAUYECHHE HOBBIX MpoOiem). PesympraTom
ABIIsIETCS yueOHas KapTa 1o MOAYIIO HaIllei 00pa3oBaTeIbHON MPOrPaMMBL.

TBOpYECKHIT MPOEKT, MNPEANOJaramiiii B OTJIWYHAE OT MPEAbIAYIIETr0, KOHEYHBIN
MPOJYKT B CIEAYIOIIMX BapHaHTaxX — ra3eTa K UCTOPUUECKH 3HAUMMOMY «MaT€MaTHUYECKOMY»
coObITHIO (Ipa3aHuK yncna «[lu» u T.1I.); «MaTemMaTuyeckas» OTKPBITKA (CBOEro pojaa yueOHas
KapTa, TOJbKO He(OopMalIbHO, KpaCOYHO 0(opMIIeHHAs; BUICOPOIUK «S1 Haydy Bac pemarth ...» 1
T.II.

NndopmanvonHbplii  MpoeKT — y4eOHO-TIO3HABAaTeNIbHAs JAESITENBHOCTh C  SPKO
BBIP)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (ITOUCK, OTOOP U cUCTeMaTU3alus HHPOpMaLuu
0 KakoM-TO 0OBEKTEe, 03HAKOMIIEHHE YYaCTHUKOB IPOEKTa ¢ 3TOW MH(OpMalMel, ee aHAINU3 U
00o011eH1e 1, HAKOHEL], IPe3eHTAlNs 110 IPAKTUYECKOMY MPHIIOKEHHIO).



4. WubopMallMOHHO-KOMMYHHMKAIIMOHHBIE ~00Opa3oBaTeNbHbIe TeXHOJMOTHMH. OpraHuzanus
00pa30oBaTeNbHOTO Mpolecca ¢ NMPUMEHEHHEM CHEeIHATU3UPOBAHHBIX MPOTPAMMHBIX Cpel U
TEXHUYECKUX CPEICTB paboTel ¢ wuHpopManuerd (MHPOPMALMOHHYIO Cpeoy YHHBEPCUTETa
MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXCcst
IIpencrasneno B npuiioxeHu 1.

7 OueHoYHbIE CPeICTBA IJIS POBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. IlunaueB B. C. Beicmias martemaruka: yueOnuk / B.C. IllunaueB. — Mockaa:
NH®PA-M, 2019. — 479 c. — (Bsiciiee ob6pazoBanue). — WwWw.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekct: anexkrponHsiit. - URL: https://znanium.com/read?id=327860.
— Pexxum nocTyna: Ui aBTOpU3. MOJIb30BATENEH.

2. Maremaruka: yue6. mocooue / FO.M. Jlanusos, JI.H. XKyp6enko, I'.A. Hukonosa, H.B.
Hukonosa, C.H. Hypuesa ; nox pen. JI.H. XKyp6eunko, I'.A. HuxonoBoii. — Mock-Ba: UTHOPA -
M, 2019.— 496 c.— (Bricmiee obOpaszoBanme: bakanaBpuar). - ISBN 978-5-16-102130-9. -
Tekct: anexkrponsbid. - URL: https://znanium.com/read?id=327832. — Pexxum pocrtyna: st
aBTOPU3. N10JIb30BATEIECH.

0) JlomostHuTEIbHAS JIATEPATYpa:

1. Teopust BepoATHOCTEW U MaTeMaTHYECKasi CTATUCTUKA: Y ueOHoe mocooue / bu-prokoBa
JL.T'., bo6puk I'.1., MatBeeB B.U., - 2-e u3a. - Mocksa: HUL| UH®PA-M, 2017. - 289 c.
(Briciiee o6pazoBanue: bakanaspuat) ISBN 978-5-16-011793-5. - Tekcr: anextponssrii. - URL:
https://znanium.com/read?id=93083. — PexuM nocTymna: Juisi aBTOpPHU3. I0JIb-30BaTENCH.

2. Marematuka B TpuMepax W 3agadax: yde6. mocobme / O.M. Jlerrsipesa, JI.H.
XKypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. —
372 c. — (Bricuiee oOpaszoBanue: bakanaspuar). - ISBN 978-5-16-102288-7. — Tekct: aek-
tpoHHbId. — URL: https://znanium.com/read?id=327833. — PexuM pocTy-ma: st aBTOPH3.
II0JIB30BAaTENEH.

3. IlIumauer B. C. 3amaunuk 1o BeICIIei MaTeMaTrke: yueb. mocobue / B.C. [llumnaues.
— 10-e u3n., crepeorunt. — Mocksa: UH®PA-M, 2020. — 304 ¢. — (Bsicmiee oOpazoBanue). -
ISBN 978-5-16-101831-6. — Tekct: anekrponHbIi. — URL: https://znanium.com/read?id=344429



https://znanium.com/read?id=327860
https://znanium.com/read?id=327832
https://znanium.com/read?id=93083
https://znanium.com/read?id=327833
https://znanium.com/read?id=344429

B) MeTouuecKkue yKazaHus:

1. AGpamoBa, .M. DieMeHTBHl BEKTOPHOW anreOphl W aHATMTHYECKOW T'€OMETPHU:
Metoaunueckue yka3anus st CTyieHToB | kypca Bcex crenpansHocTei. — MI'TY, 2008. — 16 c.

2. Akmanoga, 3.C. Heonpenenennsiiit uaTerpai: Terpaas-koncrnekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, 11.A. Kpussie u moBepxHocTu 2 opsizika. [lomnsipaasi cuctema Koop-auHar.
[Tpaktukym — Marauroropck: I'OY BITO «MI'TY um. I'.1. Hocosay, 2009. —19 c.

4, TopsueBa, H.A. Teopus (yHKIUN KOMIIIEKCHOTO IEPEMEHHOTO: MeToandecKue
YKa3aHUsS W BapUaHThl WHAMBUAYAJIbHBIX 33aJaHUH ISl CTYJEHTOB BCEX CIEIUATBHOCTEH —
Marnautoropck: 'OY BITO «MI'TY um. I'.'11. HocoBay, 2011. — 28 c.

5. I'pauena, JI.A. OnpeneneHHbli HHTErpal: METOJUYECKUE YKA3AHUS JIJIS CTYACH-TOB —
Marnautoropck: 'OY BITO «MI'TY um. I'.'11. HocoBay, 2010 —12 c.

6. I'pauesa, JI.A. DrneMeHTHI TMHEHHON anreOpbl, BEKTOPHOH aJreOphl M aHATMTHYECKON
reoMerpun: YuebHoe nocobue. - Maruutoropck: 'OY BIIO «MI'TY um. .. Hocoay, 2010 —
63 c.

7. I'yruna E.M. JlaGopaTopHBblii MPakTUKyM IO cTtaTucTuke ¢ npumeHeHunem EXCEL:
Meron. yka3. s J1abopaTOPHBIX PabOT M0 MAaTEeMAaTUYECKOM cTaTUCTHKE.- Marautoropck: [OY
BITIO «MI'TY um. I'.1. HocoBay, 2009 — 40 c.

8. N3ocoB A.B. 'apmonunyeckuii ananu3: Meroandeckne yKa3aHus U BapUaHTHI 3aaHUN
JUTSL CAMOCTOSITENIbHOM pabOThI M KOHTPOJIs 3HaHMi cTyaeHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObITrst 1 BeposATHOCTh. YacTh 2: MeTo. ykas. - MarHUTOTOpCK:
'OV BIIO «MI'TY um. I''M. Hocosay, 2010. — 25 c.

10. Masiuenko, E.I1. [IpousBoanas n quddepennman pynkuuu. [Ipakrukym.- Marauto-
ropck: ['OY BIIO «MI'TY um. I''1. Hocoay, 2010. — 38 c.

11. Masuenko E.I1. UccnenoBanue ¢yHkiuii u moctpoenue rpadukos. [Ipaktukym. —
Marnuroropck: 'OY BITIO «MI'TY um. I'.1. HocoBay, 2011. — 20 c.

12. CaBymkmna H.®. KomOunaropuka. CoObiTHe U BeposiTHOCTE. Yactp |
Komb6unaropuka. Anrebpa coObiTiii: MeTon. ykazaHus 1o AUCUHUIUIMHE «MaTemaTuka» A
cTyaeH-ToB | kypca Bcex cnenmanpHocTein. — MI'TY, 2007. — 17 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatal
0gues/1/1123520/1304.pdf&view=true 1. AxmanoBa 3. C. HeomnpeneneHHbIii HHTErpai: OT
TEOPUHU K TpaKTHKe [DIeKTpoHHbBIH pecypc]: yueOHoe mocodue / 3. C. AkmanoBa ; MI'TVY. -
Maruuroropck: MI'TY, 2015. — 1 oamek-tpon. ont. guck (CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/
1304.pdf&view=true. — MakpoOOBEKT.

https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalo
gues/1/1068918/313.pdf&view=true Amnanurnyeckas TeOMETpUS [DJIEKTPOHHBIH pecypc]:
npaktuky™m / T. I'. Ky3una, O. C. Angpocenko, T. B. M0p03013a O. B. IlerpoBa; MI'TVY. —
Marsauroropck, 2010. — 114 c. Wi., TabII. — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 313 pdf&show=dcatalogues/1/1068918/3
13.pdf&view=true.



https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true

https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatal
0gues/1/1138511/3342.pdf&view=true 4. Bboumapenko T. A. HHTerpanbHOC HCUUCIICHHE
(GYHKIMM OJTHOM TIepeMEHHO# [ DeK-TpoHHBIN pecypce] : yaeOHnoe mocodue / T. A. BonaapeHko ;
MI'TY. - Maruauroropck: MI'TY, 2017. - 1 snekrpon. ont. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/
3342.pdf&view=true. - Makpoo6nekT. - ISBN 978-5-59967-1001-0

https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatal
0gues/1/1138500/3338.pdf&view=true 5. bynsrueBa C. B. Maremaruka: npeneiasl |
HEMPEPHIBHOCTh (DYHKIMU OAHOM mepemeH-HOu. [IpakTukym [DnekTpoHHBIN pecypc]: yueOHoe
nocobue / C. B. ByasrueBa; MI'TY. - Mar-uutoropck: MI'TY, 2017. - 1 37€KTpOH. OMNT. JKCK
(CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/
3338.pdf&view=true - Makpoo0nekT. - ISBN 978-5-59967-1002-7.

IIporpammHoe oGecieueHue

Haumenosanwue I10 No norosopa CpoK JIeCTBUS JTUIEH3UU
MS Windows 7
Professional (st J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 \x, 135 41 17.09.2007 Gecepouio
Professional
7Zip CBOOOIHO PaCIpPOCTPaHIEMOE OECCPOUHO
Adobe Reader CBOOOJHO PacIpOCTPaHIEMOE 0eccpodHO
MAXIMA CBOOOJHO PaCIpPOCTPaHIEMOE 0ECCPOUHO
FAR Manager CBOOOIHO PaCIPOCTPaHSIEMOE OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGPOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI
HasBanue xypca CchuIKa
Nudopmanronnas cucrema - EquHoe okHO AocTymna -
bopman a1 AOCTYIA YRL: http://window.edu.ru/
K MTH(GOPMAIIMOHHBIM pecypcaM
ITouckoBas cuctema Axamemus Google (Google

URL.: https://scholar.google.ru/

Scholar)

HaLII/IOHaJ'IBHaH I/IH(i)OpMaI_[I/IOHHO-aHaJ'II/ITI/ILIeCKa}I

cucrema — Poccmiickmii  magekc  Hayunoro|URL: https:/elibrary.ru/project_risc.asp
nutupoBanus (PYHI)

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:


https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true

Y4eOHble ayaUTOpPUM JJi TPOBEACHUS 3aHATHH JIeKIHMOHHOTO TUmHa: Jlocka,
MYJIbTUMEAUMHBIE CPEICTBA XPAHEHHUS], TIepeaun U MPeCTaBICHUs HHPOPMAIIIH.

VYyebHble ayauTOpuM i TMPOBEACHUS NPAKTUYECKUX 3aHATUH, TPYHIOBBIX W
WHJUBUIYAJIbHBIX KOHCYJIBTALMM, TEKYIEro KOHTPOJISI U MPOMEXYTOUHOU arrectauuu: [Jocka,
MYJIbTUMEAUMHBIA IIPOEKTOP, dKPAH.

Kommuiekec Mmetomudeckux pa3paboTok (pa3laTOYHOro Marepuana U METOAMYECKUX
yKa3aHui) M\WJIM KOMIUIEKC TECTOBBIX 3aIaHUM JUIS TIOATOTOBKU M IIPOBEACHUS IPOMEKYTOUHBIX
U pyOEKHBIX KOHTPOJICH.

[Tomenienust st caMOCTOATENbHON padoThl yuammxcs: [lepcoHanbHble KOMIBIOTEPHI C
nakerom MSOffice, Bbixog0M B MHTEpHET W ¢ JOCTYIOM B 3JEKTPOHHYIO HH(POPMAIHOHHO-
00pa30BaTeNIbHYIO CPENY YHUBEPCUTETA.

[lomemenne s XpaHeHUs M MPO(UIAKTUYECKOrOo OOCTYKXUBaHUS Y4eOHOTO
obopymnoBanus: Illkaper nns XpaHeHHS Y4eOHO-METOAMYECKON JOKYMEHTAIMH, Y4eOHOTO
000ONVITORAHUS U VUEOHO-HATISITHRIX TTOCOOWHA.



IIpunioxenne 1

IIpumepHbIe ayIMTOPHBbIE KOHTPOJIbHBbIE padoThl (AKP)

AKP 1 «Ilpeaes u HenpepbIBHOCTH (PyHKIMI»

1. Boruneanrtsb npeaed:

2) lim X? —5x+1. 6) lim 5x-10 2) lim X* —5x+6
on  3X+T x>2,[3x—2-2" x>0 3 +7X
_ 5x-10 _24x° —5Vx* 42
r) lim ————; n) lim ;
X2 X5 —X—2 X0 >

5
NGZI4-3XZ

AKP 2 «IIpouszBoaHas»

3ananmue 1. Haiinure nponsBoaHbIe JaHHBIX (QYHKINH.

In x

e

6)y? =e*-x*+3x% +6x+6,
6‘) y = (l+ Xz)arccosx

3ananme 2. Boruncnure npubImkeHHO ¢ IPUMEHEHHEM TPOU3BOIHON 3HaUeHUE (PYHKIUH
y=x"-2x+4 npn x=3002.

3aganue 3. Boeruncnure npezen, uCnomiab3ys npasuio Jlomnurans.

. tgx — X
lim fg———F.
« - 0SINX—X

. Sin5x
e) lim—;
x=>0 X




AKP 3 «<HeonpenejieHHbIH HHTETPaD»

1. HajiTu unTerpaJ:

dx

X'+ X2 —6x . 2%3 4 -
a)j————;;———dx, 6)ng+7’ B) [e”dx;
4. 2x+5 ) dx
") [(2esfax: 9 e ™ Rt
x) J‘23X4+5dx; 3) j(?x—§+4cosxjdx.
X +2X+3 X

AKP 4 «OnpenesieHHbIH HHTETPaD»

1. BbruncauTh MHTErpaI:

4 _Ix _ e T 2

a) je 5dx; 6) I(x+1)|n xdx; B) [ xsin xdx; r) [x*cosxdx;
1 \/; 1 0 0
e - e ¥ 1

H).!-sm()l(n X)dx; e) {%, xK) .l[sin X -c0s® xdx; 3)_([(x—1)exdx;

2. Haiitu niiomaas (purypsl, orpaHn4eHHoi rpagukamMu pyHKomui

X3

y=X X=2; 0) x=y, Yy=—, x20.

1
a)y== 3

X l

AKP 5 «®HII»

1. BIMMCANTH IPUOTIDKEHHOE 3HAUeHHE yHKIMH U = X° + XYZ+ Z° B TOuKe

B(1,05;1,95;0,96)



2. Haiitn HanGonbiiee 1 HanMenbiee 3Hagenns Gyuxmuu f (X, y) = X* +2y? —5xy

B 00J1aCTH, 3aTaHHON CUCTEMOM HEpaBeHCTB X > -1y > -1 x+y <1.

3. CocTaBUTh ypaBHEHHE JTHHUH YPOBHS 11 GyHKIMH U = X° +4y” +4x +4y; C=13,

B Touke A(L-2).
AKP 6 «Marpuusbl. Onpeneaurtenn.CucreMbny

3ananue 1. Pemure MaTpuyHOE ypaBHEHHE (A— B)- X =C?+D,rze
3 -5 1 -5 1 0 1 -

A= ,B= ,C= ,D= .
1 1 1 5 5 2 0 1

X, +2X, +4x, =31,
3aganme 2. Pemure cucremy 5X + X, +2X, = 20;
3X =X, + X, =9.
a) mo ¢popmynam Kpamepa;

0) metonom ["aycca;

B) C IOMOIIBIO OOPAaTHOW MaTpHIIbI.

3aganue 3. Mccnenyiite cucteMbl Ha COBMECTHOCTD, B CIydae COBMECTHOCTH, HaliuTe
pElIeHHE, CAEIANTE TPOBEPKY.

2X — X, +3X, — 71X, =5; —3x,—3x, + X, —8x%, =0;
a) 16, =3x, + X, —4x, =7, 6) < 2% —4X, +5X, 12X, =0;
4x —2x, +14x, —-31x, =15; 4x +2X, +3%,+2X%, =0.

IIpumepHble HHAUBUAYAIbHBIE JoMalHue 3aganus (U/13)

N3 Nel «Ilpeaenni»

Brerancnure npenenst ¢yHKIH:

4 2 2
. X"—=Xx"-8 . X°—X-2
1. lim — 2. lim TR ;
xow X 4+ 9X X>-12X° —X° =X+ 2




3. Y1t 2x-3; 4. fim In(1+sin 4x).

X—>4 \&_2 Xx—0 e‘gx__']_
3
5. im (x+2 - Vx): 6. Iiml_x(+11);
X—>40 x->-18in (X +
7, Iim(zx_lj : 8. lim x-In(1+gj.
X—>00 2x+1 X—>+0 X

1
9. Uccnenyiite HAa HEIPEPHIBHOCTD (PYHKIINIO f(x) =2°* BTOUKax X, =3 M x, =5. Cnenaiite

CXEMaTUYECKUI YEPTEK.

10. Haiinure Touku paspeiBa pyHkiuu. Caenaite 4epTex.
—-X, ecmuX<0,

y= X2, ecmu0<x<2,
X+1 ecuu x> 2.

N3 Ne2 «HeonpeneaeHHbIe HHTETPaIbb)

x
1. dx
[
2 21T+
- T
1tarctgx
——dx
3. ~r 1+
xtin® x
4. [ Zix

X

5. _r cos4dx sin5Sx dx
6. [xln (x*+ 1)dx
(2x—5)

7. ~r4x='-+ax—:1
x° +dx—4

8. —_—
“r (x*+1) (x-2)
1+3zsinx
9. [—
1+cosx

¥ 5
10, [ "dx
N3 Ne3 «®HID»
1. Haiitu z},2}, ecnu 2X+ y> 422 =e”.

2. Bblumcnuth NpHOMMKEHHOE 3HadeHWE QYHKIMH Z=+/X°+5¢’ B Touke B
(2,03:0,02).

3. Haiitu sxctpeMyM GyHKIHN Z = X° +4X - 27y +y°



N3 Ne4 «Marpunbl. Onpenenurenun. CucremMb»

1. Haittu marpuny X. IIpoBepuTh NpaBMIBHOCTH PEIICHUS TMOJACTAHOBKOW HaWIEHHOMN
MaTpHIbl B UCXOJHOE ypPaBHEHUE.
2C+3X =2X-4-B", ecin

21 -2 1 0
-1 1 -2

A=|1 3 -3|; B ;o C=|-3 2|
1 -2 1

3 2 -1

2. Pemmts cucremy JIMHEHHBIX ypaBHEHUN TpeMsl CIIOCOOAMU:
- o (hopmynam Kpamepa,
- MaTPUYHBIM METOJIOM (C IOMOLIbI0 0OPaTHON MaTpUIbl),

- meToaoMm ['aycca.

X| + Xy +2x3 =1,
2x1 — Xy + sz =4,

3. Pemnth cuctemsl ypaBHEeHUI MeTo10M ['aycca, ciienaTh BEIBOJ O COBMECTHOCTH. B
HEoIpeIeIEHHBIX CUCTEMaxX HalTH oOlee U YaCTHOE PEIICHUE U ClIeTaTh IPOBEPKY.
Xy +2xy +4x5 —3x, =0;
a) {3x; +2x, +2x3+3x, =1, 0)
6x1 +4XZ +X3 + 2)C4 =2.

3x; +8x, +24x53 —19x, =0;
4xl +5x2 - Z.X3 +3X4 =0.



IIpunoxenne 2

7 OIIeHO‘lHI)Ie cpeacrea AJisi MIpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

CtpyKTypHBII
JJIEMEHT
KOMIIETEeHIIUU

[Inanupyembie pe3ysbTaThl 00yUCHHS

OneHouHbIe CpeCTBA

OK -7 cnoco0HOCTBIO K CAMOOPTraHU3AIUH U CAMOOOPA30BAHUIO

3HaTh

— OCHOBHBIE ONPECIICHUS U TIOHATHUS;
— OCHOBHBIE METO/IbI
muddepeHIanTbHOT0, UHTErPaIbHOIO
VCYMCIICHUS] U IPUMEHEHUS UX JUIS
pelIeHns 3a/1a4 MaTeMaTHYeCKOro aHanu3a
Y MOJIEJIEd DKOHOMUYECKHUX 3a]1a4,

—  OIpEIeseHUs] OCHOBHBIX IMOHITHH,
Ha3bIBACT UX CTPYKTYpPHBIE
XapaKTEpUCTUKU;

OCHOBHBIE METO/IbI UCCIIEA0BAHNUS,
UCIIOJIb3YEMBIE B MATEMATHUECKOM

aHaJIU3E,

Uucnoas mocneaoBaTeNbHOCTD U €€ npeae. CBoMCTBa CXOAAIIUXCS
IIOCJIEI0BATEIbHOCTEM.

Oyukuus ogHoi nepeMenHoi. [Ipenen pyHkunu B Touke 1 6ECKOHEYHOCTH.
VYcnoBue cymectBoBanus npeaena. OTHOCTOPOHHUE MPEIEIbI.

beckoneuHo maible U OeckOHEYHO OoublIre (PYHKIMU U UX cBoiicTBa. Teopema

0 CBsI3M Mpefena u 0eckoHeuHo Maiol. [lepBblil 1 BTOpoit 3aMedareabHbIe
IIPEIEIbI.

HenpepriBHOCTh QyHKIIUU B TOUKe. CBOICTBA PyHKLINN, HENPEPHIBHBIX B
Touke. Touku pa3peiBa GYHKIHUN U UX KJIaCCH(PUKAIIUSL.

ITponsBogHas. MexaHn4eckHil, FreOMETPUUYECKU U IKOHOMUYECKUN CMBICTT
pou3BoAHON. CBA3b HENPEPHIBHOCTH U AUPPEpEeHIUPYEMOCTH (PYHKITHH.
Juddepennnan GyHKINH, €0 CBOMCTBA U MPUMEHEHNE B TPUOIMIKEHHBIX
BBIYHCIICHUSX.

[IpaBuio JlonuTans u ero mpUMEHEHUE AJISl BBIUMCICHUS MTPEIETIOB.
MoHOTOHHOCTH (pyHKIMH. JlocTaTOYHOE YCIIOBHE BO3pACTaHUs U yOBIBAHUS
¢byskuu. OxerpemyM QyHkiuu. Heobxonnmoe u 10cTaToOuHOE YCIIOBUS
CYLIECTBOBAHMSI TOUYEK SKCTPEMYMaA.

BhInyK10CTh, BOTHYTOCTh (DYHKIIMHU. J|0CTaTOYHOE YCIIOBHE BBITYKIOCTH U




CtpyKTypHBII

JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs OneHouHble CpeCcTBA
KOMIIETEeHIIUU
Boruyroctu ¢pynkuuu. Touku nepernda. Heo6xoanmoe u 10cTaToyHOE YCIOBUS
CYILIECTBOBaHMS TOUYEK Meperuoa.
10. AcumnToThl Tpaduka GYHKINU: BEPTUKAIBHBIC, TOPU30HTAIBHBIC U HAKJIOHHBIC
ACHMIITOTHI U YCJIOBHUS MX CYIIECTBOBAHUS.
11. TlepBooOpasHas. HeonpeneneHHbI HHTETPaT U €T0 CBOICTBA.
12. MeTosbl MHTETpUPOBaHUS (METO]] 3aMEHbI IEPEMEHHON, METOT
UHTETPUPOBAHMSI 110 YACTSM).
13. 3agauu, NPUBOJAIINE K TIOHATHIO ONPEAEICHHOTO HHTEerpaja (0 IIOIaIu
KPUBOJIMHEHHOW Tpaneuuu, o IpoiIEHHOM IIyTH, 00 00beMe MPOU3BEACHHOMN
OPOIYKIINHN).
14. OmnpeneneHHbIA UHTETpal U €r0 CBOMCTBA.
15. MHTerpan ¢ nepeMeHHbIM BEPXHUM IIPENIETIOM U €ro CBOICTBA.
16. ®opmyna Herorona — JleitOHuma.
17. HecobGcTBEHHBIE MHTErpaAJIbI IEPBOTO POJia M UX CBOMCTRA.
Ymetsb — BBUICTATH 3HAHUS  TeX  IOHSITHH, Ilpumepnvie npakmuueckue 3a0anusA 014 IK3AMeEHA U 3a4ema:
KOTOpbIE TpeOytoTcs I pelleHus
TIPUKJIAIHBIX 3324, 1. Berurcnute npeaensl:
— o0cyxnare crnocodsl 3(deKkTuBHOrO )
pELIEeHHs NPHMKIIAIHbIX 33714, a) im 1+4x-x" | m 3x-arcsin 2x . B) fim V2X—1- V5
’ > B) lim ———
— pacnosHaBath 3(GdekTHBHOE pemieHue | X 3x* +2x* ¥20 COS X — €0’ X =3 x-3

0T Hea((HEKTUBHOTO;

— OOBACHATH U CTPOUTH MOJETH y4eOHBIX
MaTEMaTUYECKUX U YIPaBICHUYECKUX 3a/1a4
U CTPOUTH THUIHMYHBIE MOJEIN Y4eOHBIX
HPKOHOMHYECKHUX 3a/1ay,;

— TMPUMEHATHh METOJIbl MaTeMaTH4eCKOIo
aHau3a K PEIICHUI0 MPOCTEHIINX 3anad
HPKOHOMHYECKOTO XapaKTepa;

X = ctg2t,

dy 4x—x2
2. Hatinute — g Kuuii: a) y=e . 0
dx dyu )y ) {y = In(sin 2t).

3. Haiitu npou3BoaHbIE CIEAYIOMUX (PYHKINH.

1. y=sin x+1
X




CtpyKTypHBII
JJIEMEHT
KOMIIETEeHIIUU

[Tnanupyemsble pe3ynbTaTbl 00y4eHHUS

O1neHOYHBIC CPEACTBA

— BBIACTIATH 3HaHUA
KOTOpbIE TpeOyroTcs
HPHUKIIATHBIX 33124,

— KOPPEKTHO BBIpaXKaThb 51
apryMeHTHPOBAHHO 000CHOBBIBAThH
THOJIOKEHUSI IPEIMETHOM 00JIaCTH 3HAHUSL.

MMOHSATHUH,
peleHus

TEX
JJIA

2. y=(x+tgx)

3. :5)‘4_1.{4_#
=y
y=(X+4)5+X

5. X—-y-e'y+2=0

o n
Haiiti npou3Bo/HbIe BTOPOro mopsiaka () )

4. BbUuciuTh: a) -3 +i , 0) (1—i)28.

5. HaiiTn HEONPENENEHHBIA HHTETPAT:  a) J' sin 3x - cos 5xdx, 0) |
j(2x+5)~exdx.

xdx

V20
6. BerauciuTh onpeaeneHHbI HHTerpat I .
2 VX 2 +5

1-cosx

(x—sinx)*

dx. B)




CtpyKTypHBII

3JIEMEHT [Tnanupyemsble pe3ynbTaTbl 00y4eHHUS OueHoyHbIe CpECTBA
KOMIIETEHIINH
1
7. BeIuucIuTh onpeeeHHbIM HHTETpal J4x. arcsin xdx -
0
8. Haiitu miomans (GuUrypbl, orpaHM4eHHON IuHUAMH: X =4, y2 =4x.
2 3
9. UccnenoBath Ha kcTpemyM (ynkmuio Z = X~ — 2XY+ 4y
10. Pemure 3anauy Komm: ycos? xdy = (y2 +1)dx : y(O) =0.
Bianets — cnocobamu JCMOHCTpal YMECHHUA

aHAJIM3UPOBATH CUTYALIHIO;
— MeTOoJaMH MaTeMaTHYECKOro aHajn3a
P PEIICHUN YKOHOMUYECKUX 3a71ad C
MPUBJICYCHUEM MaTEPUATIOB
JIOTIOJTHATEILHOM JINTepaTyphl © HHTEPHET
peCypcoB;

— HaBBIKAMH U METOIMKAMH 000O0IIEHHUS
PE3ybTATOB PEUICHUS,
AKCIIEPUMEHTAIILHON JESTENbHOCTH;

— cnoco0aMu OIeHUBAHHUS 3HAYMMOCTH U
MPaKTUYECKOU MTPUTOTHOCTH IMOTyIEHHBIX
pEe3ynbTaTOB;

— 1npodecCHOHATbHBIM S3bIKOM

Ilpumepniuie npukiaonvle 3a0a4u U 3a0aHUs

3anava 1. 3aBUCHUMOCTD ITyTH OT BPEMEHH MPHU MPSIMOJIIMHEMHOM JIB)KEHUU TOYKU
1 3 2

3a/1aeTCs ypaBHEHUEM S = gt +2t° -3, rme S —mytb BM, a t — BpeMs B C.

Brruucnure ee ckopocTh M yCKOPEHHE B MOMEHT BpeMeHH t = 4C.

3anaya 2. 3aBUCUMOCTH 0OBbEMa BBITYCKa MPOAYKLIUHU V OT KanuTaldbHbIX 3arpar K
omnpenensercst Gyukimein V=Voln(4+ K3). Haiitn naTepBan uzmenenus K, Ha koropom
yBEJIMUYEHHUE KaUTAIbHBIX 3aTpaT Hed(PPEeKTUBHO.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemsble pe3ynbTaTbl 00y4eHHUS

O1neHOYHBIC CPEACTBA

pEeIMETHOM 00JIaCTH 3HAHMS,
— cnocobamu

OyTeM  HUCIIOJIb30BAHUS
MH(POPMALIMOHHON CPEJIBL.

COBEPILIECHCTBOBAHUS
NpOoPECCHOHANIBHBIX 3HAHUM H YMEHHU
BO3MOXHOCTEH

I[HK —1 HCHmoJb30BaTh OCHOBHbIE 3aKOHBI €CTECTBEHHO

HAYYHbIX TUCHUIIJIMH B HpO(l)CCCI/IOHaJILHOﬁ JACATECIBHOCTH

3HaTh

- OCHOBHBIC OIIPCACIICHUS U IIOHATHUS;

- CBA3b MCXKY Pa3JIMUHbBIMU
MaTeMaTH4YCCKUMH 06"I)€KTaMI/I,
OITMCBhIBAIOIIMMHU DKOHOMHUYCCKUC
IMPpOLCCChI;

- OCHOBHBIC MAaTCMAaTHYCCKHEC MCTO/IbI,
MMPUMCHACMBIC IJIA pacdycTa
SKOHOMHYECKHX MOKa3aTelIel U aHaIu3a
9KOHOMHYECCKUX ITPOLICCCOB;

- OCHOBHBIE METOBI HCCIENOBAHHS,
UCTIOJIb3yEMbIC B MATEMATHYECKOM
aHaJIU3E,

a s wbde

e

10.

11.

12.
13.

14,

Martpuuel. [leficTBus Hax MaTpULAMU U UX CBOMCTBA.

Onpenenurenu U UX CBONCTBA.

OOpaTHas MaTpuIia U €e CBOICTBA.

Panr matpunel.

CucTeMbl TMHEWHBIX anredpandeckux ypaBHEHUH. MarpuyHas 3anuck. MeTozpsl
pewenus: Gopmynsl Kpamepa, marpuunsliii cnocod, metof [aycca.
Hccnenosanue CJIAY Ha coBMecTHOCTB. Teopema Kponekepa — Kanemnn.
Juddepenunansable ypaBHEHUS IepBOro nopsaka. OCHOBHbIE OIPEIEICHHUS.
Teopema Komu. 3anaua Komm.

OcHoBHbIE BUIbI HHTETPUPYEMBIX B KBajipaTypax JuddepeHInaIbHbIX
YPaBHEHUI: C pa3iesAONIMMUCS EPEMEHHBIMH, OAHOPOIHBIE, JINHENHBIE,
CIOCOOBI UX PEIIEHUS.

[onsarue nudpepeHanTbHbIX YpaBHEHUN BBICIINX MOpsIKoB. O61ee
pelenue, yactHoe pemenune. Teopema Komu. 3agaya Komu.

@DYHKIMM HECKOJIBKUX NepeMEeHHbIX. OCHOBHBIE onpeeneHus. JIMHuu ypoBHs
(YHKIIUY IBYX [T€PEMEHHBIX.

YacTHble Tpou3BOHbIE (PYHKIIMHM HECKOIBKUX MepeMeHHol [Ipon3BoaHas mo
HaIpaBJICHUIO.

I'panueHT QyHKIMM U €ro CBOMCTBA.

OKkcTpeMyM (pyHKIMU JBYX nepeMeHHbIX. Heo0xoaumoe 1 1ocTaTouHoe
YCIIOBUS CYLIECTBOBAHUS TOUEK dKCTPEMYMaA.

Y CIIOBHBIM 3KCTPEMYM.




CtpyKTypHBII

AJIIEMEHT [Tnanupyembie pe3yabTaThl O0yUCHHSI O1eHOYHBIE CPEJICTBA
KOMITCTECHIIHH
15. AnreOpanueckas (hopMa KOMITJICKCHBIX YACEN U JCHCTBYS HAJl HUMH.
16. TpuroHomerpudeckas (popMa KOMIUIEKCHBIX YHCEI U ICHCTBUS HAJl HUMH.
Ymertb - BOCIIPOM3BOIUTH OCHOBHbBIE Ilpumepnsvle npakmuueckue 3a0anus u 3a0auu

MAaTEMATUYCCKUEC MOACIIN,

- pacro3HaBaTh MaTEMaTHUYCCKHE
OOBEKTHI;

- peuiaTh 3aaa4un HpeI[MeTHOﬁ oOJactu:
pemiaTb CTAHAAPTHBIC 3aa4U 10
MNPEIJIOKCHHBIM MCTOAAM U aJITOpUTMaM,
Fpa(bI/I‘IeCKI/I HWIUTIOCTPUPOBATH 3a/1a1y;

- OLICHUBATh JOCTOBEPHOCTH IMOJIYYEHHOIO
peleHus;

- BLI6I/IpaTL OITHUMAaJIbHBIN MCETOM,

- 3alMUCbIBAaTh MaTEMATHYCCKYIO
IMMOCTAaHOBKY 3a/1a4, UCITOJIb3YyCMbIX B
JanbHEHIIeM IIpU MMOCTPOCHUU
MATEMAaTHICCKUX MOIIGJ'IGIZ;

3ananme 1. CocTaBbTe aJIrOPUTM PEUICHHUS ..... 33]Ia4H.

3aganue 2. Beruucinure npuOIMKEeHHO Y = S\/F mpu X = 1,03.

3anaua 3. Beraucire npezen no npasuiy Jlonurams lim w.
X X -4

3ananne 4. Chopmynupyiite He0OOX0AUMOE YCIOBHUE IKCTpeMyMa (PYHKIIUN OJIHON
IIEPEMEHHOM.

12 .
x2 -4

3apayva 5. Vccnenoars GyHKIMIO U OCTPOUTD €€ TPaQuK: y=2 4+
3agaya 6. KakoB reoMeTpu4ecKHil CMBICII ONPEIEIIEHHOTO MHTErpaja OT JaHHON
(GYHKIIMU B TaHHOM MHTEpBaJIe B IEKApTOBOM cHCTEME KOOPIAMHAT?
3ananme 7. YKaxuTe BEpHOE YTBEP)KACHNUE O QYHKIIMU ABYX MEPEMEHHBIX:

a). TPaIMCHT MEePICHIUKYIISIPEH KacaTeIbHOM TIOCKOCTH;

0). TpaIMeHT SIBJIIETCS MPOU3BOIHOM IO HAMPABIICHUIO;

B). TPAJIUEHT SIBJISIETCA KacaTeIbHON K JIMHUM YPOBHS;




CtpyKTypHBII
JJIEMEHT
KOMIIETEeHIIUU

[Tnanupyemsble pe3ynbTaTbl 00y4eHHUS

O1neHOYHBIC CPEACTBA

T). TPAJIUCHT OIPEeNIsIeT HalpaBICHHEe MAKCUMAIIbHOW CKOPOCTH H3MECHEHUS
GyHKIHH.

3aganue 8. Ykaxure JIOJKHOE yrBepxknenue o QyHKIUU ABYX MEPEMEHHBIX:
a). HeTpepbIBHAs (QYHKIMA Beeraa qudepeHupyema;

0). GyHKIUS, IMEIOIIAst IPEJIeNT B TOUKe M, MOKET OBITh Pa3phIBHA B 3TOH TOYKE;
B). y auddepeHunpyeMoit GyHKINH CYIIECTBYIOT YaCTHBIE TPOU3BO/IHBIC;

T'). U3 HEMIPEPhIBHOCTH YaCTHBIX POM3BOJHBIX B TOUKe M cienyer
i depeHIUpPyeMOCTh (PYHKIIUU B 3TON TOUKE.

3aganue 9. [IpoBecTu nosHOE Uccae10BaHUE PYHKIUM U TOCTPOUTD UX IpaUKu:
-

C.

l.y=x-ez .
2 U__!nx

3.y =(x+1)-e*

3aganme 10. Haiitu HauGonbiee u HauMeHbllee 3HadeHHe GyHKuuu ¥ = f(x) Ha
orpeske [a; b]:

1. v=x+

H |

[1;10].

2x-1
z

P—Z;ﬂl

N
=
Il

2+4x




CtpyKTypHBII

3JIEMEHT [Tnanupyembie pe3ysbTaThl 00yICHHS Ol1ieHOUHbIE CPEACTBA
KOMIICTCHIINU
3.y =x?-4/3—x[1;3]
BJIalleTI) - MaTEMAaTU4YCCKUMHU METOJaMU,

MPUMEHSIEMBIMU TSI pEIICHUS
YKOHOMHUYECKHUX (HCCIIEIOBATEIHCKUX )
3ajauy;

- MaTEMaTU4YCCKUM SA3BIKOM HpGI[MGTHOfI
00JIaCTH: OCHOBHBIMH TCPMUHAMU,
MOHATHUAMU, OIPCACIICHUAMU PA3aCI0B
MAaTEMATUKU,

- OCHOBHBIMH CIIOCOOAMU MpeICTaBIECHUS
MaTeMaTH4eCcKo nHpopmanuu
(aHAIUTHYECKUM, rPpahUIEeCKUM,
CHUMBOJIbHBIM);

- MaTEMaTHUYECKHUM SI3BIKOM MPEIMETHOM
00JacTh: 3aMKUChIBATh PE3YNIbTATHI
MPOBEIEHHBIX HCCIEIOBAHUN B TEPMUHAX
MIpEeAMETHOM 00JIacTH.

Ilpumepnsle npakmuyecKkue 3a0anus u 3a0a4u

3anauva 1. ITycts Temn undusmuu cocrapinset 1% B nenb. Ha ckonbKO yMEHBIIUTCS
NepBOHAYaJIbHAS CyMMa 4yepe3 nojirojaa’?

3agaua 2. 3aBUCUMOCTb MEXAY U3JepKKaMu pousBoacTBa C 1 00beMOM NPOAYKLIUU
Q BoIpaxaercs ¢pynkuueit C = 30Q — 0,08Q°. Onpenenuts cpeHUE U NPEACIbHBIE
W3JICPIKKH MPU 00beMe mpoaykiuu Q = 5 e

3agaua 3. Oynkiuu cpoca D 1 npeioxkeHus S OT ICHBI P BRIPAKAIOTCS
COOTBETCTBEHHO YPaBHEHUSIMHU

D=9-p, S=1+p.

HaiiTi 3;macTUYHOCTS cIIpoca U NPEeIoKEHNs IPU PABHOBECHOM LIEHE, a TAKKe
M3MEHEHHE 10X0/a (B MPOLEHTAaxX) IpU yBeIHnueHUH 1eHbl Ha 10%.







