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PaGouast mporpaMMa COCTaBJICHA HA OCHOBE ®I'OC BO - 6akanaBpuar 1o HanpaBJICHHIO
noaroroBku 38.03.02 MenenKMeHT (TIpHKa3 MusoGprayku Poccnn ot 12.08.2020 r. Ne 970)

PaGouas mporpamMma paccMoTpeHa M onobpena Ha 3acenanun Kadenpsr IIpuKiamHo#
MaTeMaTHKH U HHpOpMATHKH

09.02.2021, mportoxoin Ne 8 W
3as. Ka(benpoi»i/_( 10.A. V3BexoB
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04.03.2021 r. mporokon Ne 7
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Pabouvas mporpamma cocraBiena Ha ocHoBe PI'OC BO - 6akanaBpuaT 110 HaIrpaBICHHIO
noaroroBku 38.03.02 MenemxmenT (npuka3 Munodpaayku Poccun ot 12.08.2020 r. Ne 970)

Pabouas mporpamMmma paccMoTpeHa M of00OpeHa Ha 3acenaHuu kKadeapsl [IpukiaaHoi
MaTeMaTHKH U HHPOPMATUKH

09.02.2021, mpotokoa Ne 8
3aB. kadeapoi C.1. Kaguenko

PaGouas mporpamma ogo6pena metoandeckoit komuccueit UEuC
04.03.2021 r. mpotokomn Ne 7
[Ipencenarens N.1O. Me3un

CoriacoBaHo:
3aB. kadeapoii Jloructruka u yrpaplieHUE TPaHCIIOPTHBIMHA CHCTEMaMHU

C.H. KopHusnosn

PaGouas mporpamma coctaBieHa:
noueHT kadeapsl [IMuld, kann. men. Hayk E.I'. Tpopumon

Penensenr:
3aB. kadenpoit [IuTd, kanz. e, HayK M.B. Apkynuc




JIner akTyaausanum padoueil mporpaMmsl

PaGouas nporpamma nepecMmoTpeHa, o0cyxaeHa u ogo0peHa st peanusanuu B 2022 - 2023
ydaeOHOM roay Ha 3acenanunu kadenpsl [IpukiiagHoit MaTeMaTHKU U MH()OPMATUKH

[IpoTokon ot 20 1. Ne

3aB. kadenpoii 10.A. N3BekoB

PaGouas mporpamma nepecMmoTpeHa, o0cyxaeHa u ogo0peHa s peanusanuu B 2023 - 2024
yueOHOM roay Ha 3acenanuu kadenpsl IlpukiagHoi MaTeMaTUKH U UH)OPMATUKH

IIporokom or 20 1. Ne

3aB. kadenpoii 10.A. UsBekos

Pabouas mporpaMma nepecMoTpeHa, o0CcyxieHa u ogoopeHa 1y peamusanuu B 2024 - 2025
yueOHOM roay Ha 3acenanuu kadenps! IlpukiagHolt MaTeMaTUKU U MH(OPMAaTUKU

IIporokon or 20 r. Ne
3aB. kadeapoi 1O.A. 3BekoB

Pabouas mporpamma rnepecMoTpeHa, o0cykaeHa u oo0peHa s peanu3aruu B 2025 - 2026
y4eOHOM rojly Ha 3aceaanuu kadeapol [IpuKIagHON MaTEMATHKH U WH(QOPMATHKH

[IpoTokon or 20 1. Ne

3aB. kadenpoii 10.A. U3BekoB




1 Ieau ocBOEHUS TUCHUILTHHBI (MOIYJIA)

Ilens ocBoeHHs AUCUMIUIMHBI «MaremaTuka» COCTOUT B IMOJYYEHUH CTYyIEHTaMU
(GyHIaMEHTAIbHBIX MAaTEMAaTUYECKHMX 3HAHUU M MPOYHBIX NPAKTUYECKUX HABBIKOB II0
HCIIOJIB30BAHNIO METOJ0B MAaTEMaTHYECKOI'0 aHajau3a JJIsd HUCCIEIOBAaHMS MaTeMaTHYECKHX
MOJI€el TeX WM MHBIX IPOLECCOB U ABJICHUM, B TOM YHUCIIE U SKOHOMUYECKUX, JJISl TOJTyYECHUS
AHAJIMTUYECKUX U YUCIECHHBIX PEIIEHUI TOCTABJICHHBIX 3a]1a4.

Jns nocTrKEeHHs MOCTABIEHHOM 1M B Kypce «MaTeMaTukay peraroTcs 3a1auu:

- Pa3BUTUS JIOTUYECKOT O U aJITOPUTMUYECKOTO PELLICHHUS;

- OBJIJICHUSI OCHOBHBIMU METOJAMHU M CCIIEIOBAHUS U PEILICHUS MaTEMAaTUYECKUX 3a1a4;

- BRIPaOOTKY YMEHUS CAMOCTOSITEJIbHO PACIIUPATH MAaTEMAaTHUYECKUE 3HAHUS U TIPOBOJIUTH
MaTeMaTUYECKUI aHaJIM3 YKOHOMUY €CKUX 3a]a4;

- UCIOJb30BAHME METOJI0OB MATEMATUUECKOr 0 aHaJIM3a U €ro Mojeled B MPaKTHYEeCKOU
JEATEIbHOCTH C TPUMEHEHHEM COBPEMEHHOW BBIYNCIUTEIBHON TEXHUKU;

- O3HAKOMUTH CTYAEHTOB C OCHOBHBIMM MAaTEMATHUYECKUMH METOJAMH WU MOJEISIMU
HCCJIEI0OBAHUSI BEPOSTHOCTHBIX 3aKOHOMEPHOCTENW MAaCCOBBIX OJJHOPOIHBIX CIIyUYailiHBIX COOBITUH.

2 MecTo THCHUNJIMHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

HJucuunnmaa MaTtematuka BXOOUT B 00s3aTelbyl0 4acTh Y4eOHOro IUIaHa
00pa3oBaTeabHON MPOrpaMMBbl.

Jnga  u3ydyeHus  JUCUMIUIMHBI  HEOOXOAMMbI  3HaHMS  (YMEHHMs,  BIaJEHUsA),
copMUpOBaHHBIE B Pe3yJIbTaTe U3YUCHUS TUCIUILINH/ TPAKTHK:

Jnga  u3ydyeHus  JUCUMIUIMHBI  HEOOXOAMMbI  3HaHMS  (YMEHHMs,  BIaJEHUsA),
copMHUpOBaHHBIE B pe3yJibTaTe M3YUYEHUs Kypca MaTeMaTUKH B 00bEME IpPOrpaMMbl CpeaHen
IIKOJIBI.

OcBoeHue JaHHON JUCHMILIMHBI IPEANOJAraeT, UYTO B Pe3yJIbTaTe U3y4YEHHUs IIKOIBHOT O
Kypca MaTeMaTuKu oO0ydaromuicss uMeeT chopMUpOBaHHOE MPEICTaBIEHHE O MaTEMAaTHKE Kak
YHHUBEPCAJbHOM SI3BIKE€ HAayKH, 00 MJIeAX M METOAaX MaTeMaTHKH, BJIaJeeT MaTeMaTHdeCKUMHU
3HAaHUSMHU U YMEHHUSIMH, COOTBETCTBYIOIIMMU DenepaqbHOMY KOMIIOHEHTY T'OCYIapCTBEHHOIO
cTaHAapTa o0uero oOpa3oBaHus, UMEET Pa3BUTOE JIOTUYECKOE MBIIUIEHHE, IPOCTPAaHCTBEHHOE
BOOOpakeHue, 00J1a/1aeT BHICOKUM YPOBHEM aJrOpUTMUYECKON KYJIbTYpHI.

3HaHUS U yMEHUsS, YCBOEHHBIE B IPOLIECCE M3Y4YEHUS MATEMAaTUKU HEOOXOAMMBI IS
OCBOEHUS JPYI'HX IUCLHUIUIMH €CTECTBEHHOHAYYHOI'0 U IPO(eCCHOHAIIBHOTO LIUKJIIOB.

3HaHus (YMEHHUS, BJIAJEHUs), TOJyYeHHbIE TPU W3YYEHUU NAHHOW JIUCHUIUIMHBI OyayT
HEOOXOAMMBI JIsl U3YUEHUS AUCHUTUINH/TIPAKTUK

Teopus puHaHCOB

MeTozasl 00paboTKH 3KOHOMUYECKONH HH(POPMALUH

OneHka CTOUMOCTH MPEANpUsITUS (OpraHU3aIUN )

®uHAHCOBOE MIAHUPOBAHUE U TTPOTHO3UPOBAHKE

3 Komnerenuuu ody4yarouierocsi, GopMupyembie B pe3yJibTaTe 0CBOEHHUS

AUCHHUIIMHBI (MOYJIs1) M IJIAHMPYeMble pe3yJibTaThl 00y4eHust

B pe3ynbrare 0CBOCHHS TUCHUILIMHBI (MOay/s) «MaTteMaTukay o0yJarouuics TODKEeH
00J1aaTh CAEAYIOIMMH KOMIIETCHIIUSIMU:

Kon nnaukaropa NHaukaTtop 1OCTUKEHUS KOMIIETEHITUH

OIIK-2 CnocobeH ocyuiecTBIATh cOOp, 0OpaOOTKYy M aHalU3 JaHHBIX, HEOOXOAMMBIX st
pelleHus MOCTABICHHBIX YITPABICHYECKUX 337124, C UCIIOJIb30BAaHUEM COBPEMEHHOTO




HHCTPYMCHTAPUA U UHTCIUICKTYAJIbHBIX I/IH(’bOpMaHI/IOHHO -AHAJIMTHYCCKHUX CUCTCM,

OIlK-2.1 CobOupaer © aHaIM3UpyeT JaHHbIE, HEOOXOAMMBbIE [JIsI PpELICHUS
TIOCTABJICHHBIX
VIIpaBICHY€CKUX 33,124

OIIK-2.2 [IpoBepsier JIOCTOBEPHOCTb, MOJIHOTY, aKTyaJbHOCTb u
HEMPOTUBOPEUNBOCTH JAHHBIX, HEOOXOAMMBIX JJISl PELICHHS TTOCTABICHHBIX
YIIPaBJICHY €CKUX 33124, UCKJIIOYAET UX AyOIMpoBaHue

OIlK-2.3 CriocobeH cTaBUTH 3alayu Mo cOOpy, OOpabOTKe M aHalM3y JaHHBIX,

HeO6XOZ[I/IMI)IX AJIs1 pCHICHUA IMOCTABJICHHBLIX YIIPABJICHYCCKHUX 3ajad, C
HCIIOJIb30BAHUEM COBPECMCHHOI'O HMHCTPYMCHTApHUA U HUHTCIIICKTYaJIbHBIX
I/IH(bO]f)MaI_[I/IOHHO-aHaJ’II/ITI/ILICCKI/IX CUCTCM




4. CTpyKTypa, 00bEM M colep:kaHue THCHHMIIMHBI (MOLYJIST)
OO0wast Tpy10EMKOCTb AUCUUIUIMHBI COCTABISIET / 3au€THBIX €IUHMIl 252 akaJ. 4acoB, B TOM

YHUCJIC:

— KOHTaKTHast pabota — 112,2 akaj. 4acos:
—aynutopHas — 108 akan. yacos;
— BHeayuTopHas — 4,2 akaJl. 4acos;

— camocrosTenbHas padora — 104,1 akaz. yacos;

— B (hopMme mpakTHIecKoi moaAroToBku — 0 aka. yac;
— MOJATOTOBKA K dK3aMeHy — 35,7 akaj. Jac

d)opMa aTTCCTalluM - 3a4CT C OHCHKOﬁ, OK3aMCH

AynuropHas g s
o | KOHTAKTHAS paboTa E Z dopma TeKyIero
=
= 15 Bu KOHTpPOJIA
Pasnen/ Tema 3 (B axa. vacax) £ A y P Kox
g 3 ©|camocTosTeNnbHOI | ycrieBaeMoCT! U
JICIUTUTAHBI o £ « .. | KOMIIETeHIIUH
@) g £ paboThI HPOMEXYTOUHOH
Tex. nmab. | mpakt. R aTTeCTALNH
3aH. | 3aH. O &
1. 1. DIeMEHTBI JTUHEHHOH,
BEKTOPHOU anreopsl u
AHAJMTHIECKON TeOMETPUH
11 1.1. DnemeHTH IUHEWHOU
anreopsl: MaTPHIBL ~ BRITIOMHEHHC
omn C}Z[CJII;ITGHH CI/ICTeMB; MPAKTIHECKOTO OlK-2.1
nHEeﬁme ’ anreOpandecKux 2 4 8 samanms Ne 1 -Teer Ne 1 Olti-2.2
. P «JIuneitHas OIK-2.3
ypaBHCHHUH; OallaHCOBBIE MOJEIHU
anreopay»
B SKOHOMHKE
1
- BBINIOJIHCHHUE
MPaKTUIECKOrO OMK-=2.1
1.2 1.2. BekropHas anrebpa u 3aganus Ne 2 - TecT Ne 2 Ol'[K-2.2
aHAJIUTHYCCKas TEOMETpHS Ha 3 4 8 «BektopHast - UTOTOBBIN TECT 0nl<-2.3
TIOCKOCTH anrebpa u o pazzaeny 1
aHaMTHYECKas
reoMeTpHs»
Wroro no pazneny 5 8 16
2. 2. MareMaTH4YeCKUN aHAIU3
- BEIIIOJIHEHUE OMK-2.1
MPaKTHYECKOTO '
2.1 2.1. TIpenens P OIIK-2.2
2 4/2,41 8 | 3amaHug 1Mo Teme - tecT Ne 3
MOCJIEIOBATEIBHOCTH U (PYHKIIMK OIIK-2.3
«MartemMaTHUECKH
W aHaIU3»
- BEIIIOJIHEHUE OMK-=2.1
MPaKTHYECKOTO '
2.2 2.2. HenpepsiBHOCTB P OIIK-2.2
1] 2 6/41 8 | 3amanus mo teme - tecT Ne 3
(YHKINH; TOYKH pa3pbiBa OIIK-2.3
«MartemaTHUECKH
W aHAJIN3»
- BBINIOJIHEHUE OMK=2.1
MPaKTHYECKOTO '
2.3 2.3. IlpousBonHas (GyHKIUH P OIK-2.2
N 9 2 6/41 8 | 3amanus mo teme - tecT Ne 3
OJTHO# epeMeHHO OIlK-2.3
«MartemaTHueCKH
W aHAIN3»




- BBIIIOJIHCHHUEC

o OIIK-2.1
24 2.4. Heonpenenennsri, MIPAKTUYECKOTO OIIK-2.2
OIpeAeIICHHBII u 2 6/41 7,9 | 3amanus no Teme - Tect Ne 3 OHI<—2.3
HecOOCTBEHHBII HHTETpa «MarteMaTHYECKH '
W aHAJIN3»
- BBIIIOJTHCHUE
MNPaKTHYECCKOI0 OIIK-2.1
2.5 2.5, OyHKOUU HECKOIBKHX 5 6 5 | 33AaHuA 1o Teme - TecT Ne 4 OINK-2.2
MEPEMEHHBIX ' «DyHKIMH - uTOroBhIi Tect |OINK-2.3
HECKOJIbKUX
MEPEMEHHBIX»
HUroro no pazzpeny 13 28/14,41( 37
3. 3auér
3.1 IToaroTroBka K 9K3aMeHy 1 OK3aMeH
Hroro no pazneny
Uroro 3a cemectp 18 36/14,411| 53 330
4. 3. Teopust BepoOSITHOCTEH
- BEIIIOJIHEHUE OIIK-2.1
MPaKTHYECKOTO OIIK-2.2
4.1 3.1. Cnyyaiiusle coOBITHA 10 10/10M | 7,95 | 3amaHus 1o Teme - tecT Ne 5 OHK-Z.S
«Teopus '
’ BEPOSITHOCTEH»
- BBINIOJIHEHUE OIIK-2.1.
MPaKTUYECKOTO OIIK-2.2
4.2 3.2. CnyuaiiHble BEJIMYHHBI 5 6/3,61 5 3aJIaHUSL 110 TEME -tect Ne 5 OIK-2.3
«Teopust '
BEPOSTHOCTEH»
Hroro mo pazneny 15 16/13,611(12,95
5. 4. Marematuueckasi CTaTUCTHKA
- zHHOH:fH:eO OIK-2.1
MPaKTHIECKOT'
51 4.1. Toueunsle u P OIIK-2.2
2 8/0,811 | 10 | 3amanms mo Teme - tect Ne 6
MHTEPBAJIbHBIC OLCHKH BBIOOPKH OIlK-2.3
«MartemaTnuecka
s CTATUCTUKA»
Fm— o2
5.2 4.2. IIposepka P OIIK-2.2
211 8 10 | 3amaHms Mo Teme - TecT Ne 6
CTATUCTUYECKHUX THITOTE3 OIIK-2.3
«MaremaTnuecka
s CTATUCTUKA
5 - BBIIIOJHEHUE OIK-2.1
5.3 4.3. Ananu3 3aBHCHMOCTEW MPaKTUYECKOTO rect Ne 6 OIIK-2.2
(KOppeIsInOHHO-PETPECCUOHHBIIN 4 18,15 3amanus no Teme | HTOrOBBIA TecT |OMK-2.3
aHaJH3) «MartemMaTHiecka
S CTATUCTUKA»
Hroro mo paszieny 3 20/0,8U1 (38,15
6. Dk3ameH
6.1 Dx3ameH 2
Uroro mo pazneny
Hroro 3a cemectp 18 36/14,411| 51,1 9K3aMeH
72/28,8 3a4eT C OLCHKOM
Hroro no gucuumimye 36 104,1 = ’
u SK3aMEH




5 Oo0pa3oBaTeibHbIE TEXHOJIOTHH

Peanuzanyst KOMIETEHTHOCTHOI'O OJX0[a IIPElyCMaTPUBAET HUCII0JIb30BAHHUE B yUEOHOM
mpolecce AKTUBHBIX M HMHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHATUM B COYETAaHUH C
BHEAYJAUTOPHON PabOTON € IeJIbl0 (POPMUPOBAHUS W Pa3BUTHA MPO(ECCHOHATBHBIX HABBIKOB
obyuaronuxcs. CormacHo n. 34 Ilopsiika opraHuM3anuy U OCYLIECTBICHUS JEITEIbHOCTH I10
oOpa3oBaTeiabHBIM NporpaMmamM OakasiaBprata Bbiciiero oOpasoBaHus (yTB. mpukazom MOwuH
P® ot 05.04.2017 r. Ne 301), mpu mpoBefeHNH y4eOHBIX 3aHATHI 00ECIICUNBACTCS PA3BUTHE Y
o0yyaronMxcs HaBBIKOB KOMaHJHOM pabOThI, MEKIMYHOCTHON KOMMYHUKALUU, NPHHITUS
pellleHul, JUAEPCKUX KadecTB, B TOM YHCIE C YYETOM pErMOHaJIbHBIX OCOOEHHOCTEH
po(hecCHOHATIBLHON AEATEIbHOCTH BBIIYCKHUKOB U MOTPEOHOCTEN paboTonaTesnei.

BriOupast Ty WM HHYIO TEXHOJIOTHIO pabOThl ¢ 00y4YaIOIMMUCS, HEOOXOIUMO UMETH B
BUJy, YTO Haubombiiero 3gdexra oT ee MPUMEHEHHUS] MOXKHO JTOCTHYb, €CIH YUUTHIBATH LIEH
00pa3oBaHMsI, Ha peajH3al[Mi0 KOTOPBIX JOJDKHA OBITH HaIpaBlieHa M30upaeMasi TEXHOJOTHS,
coziep)KaHue, KOTOpOoe MPeICTOUT IepefaTh 00yJyarouMes ¢ €€ OMOILBIO, a TAKXKe YCJIOBHs, B
KOTOPBIX OHA OYJET UCIOJIb30BAThCS.

B narmmeii paboTte Mbl HCIIOIB3YEM CIIEAYIOIIEE.

1. TpaguuuonHsle oOpa3oBaTelibHblE TeXHOJOrMM. OpraHusanus 00pa30BaATEIbHOIO
npolecca, MpeanojaraeT NpsAMyl0 TpPaHCIALUIO 3HAHUH OT IMperojaBaTesii K CTYyAEHTY
(mpenMyIIEeCTBEHHO Ha OCHOBE OOBSCHUTEIbHO-UJUIIOCTPATUBHBIX METOJOB OOYYEHHS).
VYueOHasi AEATEIbHOCTh CTYJEHTAa HOCUT B TAKUX YCJIOBHSX, KaK MPAaBUJIO, PENpPOTyKTHBHBIHI
XapakTep.

@®opMbl yUEOHBIX 3aHITHIA:

- wuHdoOpManMOHHAs JIEKUUs — [IOCJIEAOBATENbHOE U3JIOKEHHE MaTepuana B
JTUCHUIUIMHAPHOH JIOTHKE, OCYILIECTBIIIEMOE IPEUMYIIIECTBEHHO BepOaIbHBIMU CPEICTBAMHU.

- IPAKTUYECKOE 3aHATHE, MOCBSIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHUH U HABBIKOB IO
MIPEJI0KEHHOMY aJITOPUTMY.

2. TexHonmoruu TPOEKTHOro oOydeHus. OOpa3oBaTENbHBIA MPOIECC MOCTPOEH B
COOTBETCTBMM C aJrOPUTMOM IO3TAalHOIO pEIHIeHHs MPOOJEMHON 3aJadyd MM BbIIOJIHEHUS
yuebHoro 3aganus. [IpoexT npenmnoiaaraer COBMECTHYIO Y4eOHO-IT03HABATEIbHYIO JEATEIbHOCTD
IPYMIbI CTYJEHTOB, HAIIPABJICHHYIO Ha BHIPAOOTKY KOHIIEMIIMM, YCTAHOBJICHUE IIeNeil U 3aaad,
(GOpPMYIUPOBKY OXHJAEMBIX pE3yJIbTAaTOB, ONpEJeNIeHHEe NPHHLIUIOB M METOAMK pEIICHUS
MOCTABJIICHHBIX 3a]ad, IJIAHUPOBAHUE XOAa palOThl, MOMCK IOCTYMHBIX M ONTHMAIbHBIX
pecypcoB, MOITANMHYIO pPEANM3AIUI0 TUIaHA PAOOTHI, MPE3CHTAIMIO PE3YNIbTaTOB PabOTHI, MX
ocMbIciieHne u pediaekcuto. [IpuMensercs B OCHOBHOM /IS Iepexo/ia KOMIIETEHIIN Ha YPOBEHb
BJIQJICHUSI.

OCHOBHBIE THIIBI IPUMEHSIEMbIX HAMU B 00pa30BaTeIbHOI JesTeIbHOCTH IPOEKTOB!

HccnenoBatenbCkuil MPOEKT — CTPYKTypa MNpuOIMXkeHa K (opmary HaydyHOro
UCCJIEZIOBAHUS (JI0KA3aTENbCTBO AKTYyaJIbHOCTH TEMbI, OMNpPEIEIeHUE HaydHOM MpoOIeMBbl,
npeaMera U OObEKTa MCCIENOBaHUs, LEeJIed U 3ajady, METOAOB, MCTOYHHKOB, BBIIBHYKEHHE
TUIIOTE3bl, 0000IEeHNEe Pe3yIbTaTOB, BBIBOJBI, 0003HAYEHHE HOBBIX IpobieM). PesymbraTom
ABJIsIeTCA yueOHast KapTa 110 MOJYJIIO Hallel 00pa30BaTeIbHOM IPOrpaMMBl.

TBOpueckuil MPOEKT, MpeanojaralluMid B OTIMYME OT HPEAbLIYIIEro, KOHEYHBIH
MPOAYKT B CIENYIOUIMX BapuaHTaxX — rasera K UCTOPUUYECKH 3HAYUMOMY «MAaTEMaTH4YECKOMY»
coObITHIO (Tpa3aHUK uucaa «[Iuy» u T.1.); «MaTeMaTudeckas» OTKpPbITKA (CBOEro poja yueOHas
KapTa, TOJbKO HehOpMalIbHO, KPACOUHO 0hOpMIIEHHAS; BUIEOPOJIUK « Sl Haydy Bac pemarts ...» U
T.II.

NHpopMaliMOHHBIE TPOEKT — YydeOHO-TIO3HABaTeNbHAsl JEATENBbHOCTh C  SIPKO
BBIPa)KEHHOHN 3BPUCTHYECKOM HAIPaBJIEHHOCTHIO (ITOUCK, OTOOP U cUCTeMaTH3alus HH(HOpMaluu
0 KaKOM-TO O0BEKTE, O3HAKOMJIEHHE yYAaCTHUKOB MpOEeKTa ¢ 3TOW MH(pOpMaliel, ee aHaIU3 U
0000111€HHE 1, HAKOHEII, ITPE3EHTAIUS 110 ITPAKTHIECKOMY TTPHIIOKEHUIO).



4. HHdopManMOHHO-KOMMYHHMKAIlUOHHbIE 0Opa3oBaTeNbHbIe TeXHOJNOTHU. OpraHu3zanus
00pa30BaTEIbHOIO MpoOIllecca C NMPUMEHEHHEM CIELHUAIM3UPOBAHHBIX MPOTPAMMHBIX CpeA U

TEXHHUYECKHX CPEACTB paboThl ¢ wuHpopMmanued (MHOOPMALMOHHYIO CpeAy YHHBEpPCHUTETa
MOODLE).

6 YueOHO-MeTOANYECKOE 0O0ecnedeHHe CAMOCTOSITEILHO PadoThl 00Y4aI0 LIUXCS
[IpencraBneno B npuioxxeHuu 1.

7 OueHoYHbIE CPeACTBA AJIA POBEIeHUSs POMEKYTOYHO aTTecTalun
[IpencraBiieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOANYECKOE M HH(POPMALTMOHHOE o0ecTiedeHHe TUCHHITIHHbBI (MOTYJIs1)
a) OcHoBHas JiUTEpaTypa:

1. IIunaueB B. C. Bricimas marematuka: y4eOnuk / B.C. IllunmaueB. — Mocksa:
NH®PA-M, 2019. — 479 ¢. — (Bsicmee oOpa3zoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekcr: 3JICKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/990716. — Pexum goctyma: [uis  aBTOPH3.
MOJIb30BaTENEH.

2. Matemartuka: yue6. mocooue / FO.M. J{lanwumos, JI.H. XKyp6enxko, I'.A. Hukonosa, H.B.
Hukonosa, C.H. Hypuesa ; mox pen. JLH.Xypb6euko, I'.A.HuxonoBoii. — Mock-Ba:

NH®PA-M, 2019.— 496 c.— (Bwicmiee oOpa3oBanue: bakanaBpuar). - ISBN
978-5-16-102130-9. - Tekcr: 3JICKTPOHHBIH. - URL.:
https://new.znanium.com/catalog/product/989799. — Pexum jgocTtyma: IS aBTOPH3.
II0JIb30BaTENIEH.

0) lonoJiHMTE IBLHAS JIUTEPATypa:

1. Teopusi BepoSTHOCTEH U MaTeMaTHUECKasi cTaTUCTUKA: YueOHoe mocooue / bu-prokosa
JLT'., boopuk I'.., MarBeeB B.U., - 2-e uzn. - Mocksa: HUI[ UTH®PA-M, 2017. - 289 c.
(Beicmiee obpazoBanue: bakanaBpuat) ISBN 978-5-16-011793-5. - Tekcr: anekrponHsIif. - URL:
https://new.znanium.com/catalog/product/370899.—  Pexxum  jmoctyma: Ui aBTOPHU3.
MOJIb-30BATENIEH.

2. Marematika B mpuMepax M 3amadax: y4e0. mocobue / O.M. [lertsipesa, JL.H.
XKyp6enxko, I'.A. HuxonoBa, H.B. HukonoBa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. —
372 c. — (Bwicmiee obpas3oBanme: bakamaBpmar). - ISBN 978-5-16-102288-7. — Tekcr:
anek-tponnbiid. — URL: https://new.znanium.com/catalog/product/989802.— Pexum nocry-mna:
U1l aBTOPU3. MTOJIb30BATENEH.

3. Jlanko, I1.E. Beicmias MaTemaTuka B ynpaxHeHHUsX ¥ 3a1adax. (B 2-x yactsax) [Tekcr] /
I1. E. lanko, A.I.IlonoB, T. . KoxeBHmkoBa. - M.: Bricmas mkoma, 1986-2009. ISBN:
978-5-488-02201-0. - 6onee 1000 .

duxrtenronbil, .M. OCHOBBI MaTEeMaTHYECKOro aHaimu3a: yueOHUK: B 2 vactsax / .M.
@uxrenronbil. — 11-e usn., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1.— Tekcr : AIeKTPOHHBIN / DNEKTPOHHO-OMOJIMOTEUHAS
cucrema «Jlaupy : [caiit]. — URL: https://e.lanbook.com/book/112051 . — Pexum gocrty-ma:
JUISL aBTOPU3. TIOJIL30BaTENEH.

4. ®uxtenronpil, [.M. OCHOBBI MaTEMaTHYECKOTO aHaau3a: yueOHuK: B 2 yactsax / [.M.
®uxrtenrosbl. — 10-e usn., crep. — Cankr-Ilerepoypr: Jlans, [6. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TekcT: 31eKTpOHHBIN // DNEKTpOHHO-OMOIMOTEUHAS
cucrema «Jlawby : [caiit]. — URL: https://e.lanbook.com/book/115730 (mata obGparieHwus:
06.10.2019). — Pexxum gocTyna: AJist aBTOPHU3. MOJIb30BATEIICH.

5. Illumaues B. C. 3agaunuk mo Beiciiei MaTemaruke: yued. mocodue / B.C. [llunaues.
— 10-e u3n., crepeotun. — Mocksa: UHOPA-M, 2020. — 304 c. — (Briciee



obopazoBanme). - ISBN  978-5-16-101831-6. — Tekcr: oanekrponnbii. — URL:
https://new.znanium.com/catalog/product/1042456

B) MeToauyecKkue yKazaHus:

1. A6pamoBa, .M. DnemeHTHl BEKTOpHOW aireOpbl M aHAIUTUYECKOM TIE€OMETpUH:
MeTtoandeckue yka3aHus st CTyqeHToB | Kkypca Bcex crenuanpHocTeil. — MI'TY, 2008. — 16 c.

2. AxmanoBa, 3.C. Heonpenenennsiii unrerpai: Terpans-koHcrnekt — MI'TY, 2008. — 23
C.

3. Baxpymesa, . A. Kpusbie u moBepxHoctu 2 nopsizaka. [lonspaas cuctema Koop-IuHarT.
[Tpaktukym — Maruutoropck: I'OY BITO «MI'TVY um. I'.'1. Hocosay, 2009. — 19 c.

4. TopsiueBa, H.A. Teopuss QyHKUMH KOMIUIEKCHOIO HEPEMEHHOro: Meroauyeckue
yKa3aHWs ¥ BapHaHThl MHAWBUIYAIbHBIX 3aJaHUN IS CTYACHTOB BCEX CHEHUATBHOCTEH —
Marnutoropck: 'OY BIIO «MI'TY um. I''1. HocoBay, 2011. — 28 c.

5. I'paueBa, JI.A. OnpeneneHHblit MHTErpajl: METOANYECKUE YKa3aHUsI AJi CTYACH-TOB —
Marnutoropck: 'OY BITO «MI'TY um. I'.'1. HocoBay, 2010 — 12 c.

6. I'paueBa, JI.A. DieMeHTHI JIMHEHHOHN alnreOphl, BEKTOPHOU ainreOpbl U aHAIUTHYECKON
reoMeTpuu: YueOHoe mocoodue. - Marauroropck: 'OY BITO «MI'TY um. I'.1. HocoBay, 2010 —
63 c.

7. T'yruna E.M. JlaGopaTopHbIii pakTUKyM MO cTatuctuke ¢ mpumenennem EXCEL:
Merton. yka3. s 1ab0opaTOpHBIX padOT MO0 MAaTEeMAaTHUECKOW cTaTucTuke.- Marautoropck: I'OY
BITIO «MI'TVY um. I''1. Hocosay, 2009 — 40 c.

8. M3ocoB A.B. 'apmoHnueckuii aHam3: MeToau4YecKue yKa3aHus ¥ BapUAHThI 33 IaHHH
JUTSE CAMOCTOSITEJIBHON paOOThl M KOHTPOJIS 3HAHUM cTyaeHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, U.A. CoObiTrs 1 BepossTHOCT. YacTh 2: MeToa. ykas. - MarHUTOTrOpeK:
I'OY BITIO «MI'TVY um. I'.'1. Hocosay, 2010. — 25 c.

10. Masuenko, E.Il. IlpousBomnas u nauddepenumnan ¢ynkuuu. Ilpaktukym.-
Marnuro-ropck: I'OY BITO «MI'TY um. I'.1. Hocoay, 2010. — 38 c.

11. Masiuenko E.I1. MccnenoBanne (yHKIMI U moctpoeHue rpadukon. [Ipaktukym. —
Marnuroropck: 'OY BITO «MI'TY um. I'.1. HocoBay, 2011. — 20 c.

12. CaBymkuna H.®. Komb6unatopuka. CoObiTHe u BeposTHOCTh. Yacth |
Kombunaropuka. Anrebpa coObiTuii: MeTon. ykazaHus MO AWCHUIUIMHE «MaTemaTHkay aJis
cryaeH-ToB | kypca Bcex cnenuansHocteid. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe odecneuenne u MuTepHeT-pecypcehi:

IIporpammuoe o6ecneyenune

Haumenosanue 110 Ne oroBopa Cpok aeicTBUS JIMLIEH3UU
MS Windows 7

Professional (nsa  |[-757-17 or 27.06.2017 27.07.2018
KJIACCOB)

7Zip cB000IHO pactmipoctpansiemoe 110 OeccpouHO
MathCAD v.15

Education J1-1662-13 or 22.11.2013 OeccpodHo
University Edition




MS Windows 7

Professional(ms  |A-1227-18 or 08.10.2018 11.10.2021

KJIAaCCOB)

STATISTICA B.6 |[K-139-08 o1 22.12.2008 0OECCPOYHO

MS Office Project

Prof 2003 (ans J-1227-18 o1 08.10.2018 11.10.2021

KJIACCOB)

FAR Manager CBOOOJIHO 0eccpoyHo
IIpogeccnonanbHbie 6a3bl JaHHBIX M HHPOPMaLMOHHBIE CIIPABOYHbIEC CHCTEMBbI

HasBanwue kypca Cchlika
OnexTpoHHbIE pecypcbl oubanoreku MI'TY um.

1. Hocosa http://magtu.ru:8085/marcweb2/Default.asp

®enepanpHblii  00pa30BaTENbHBIA  HOpTAl
OxoHomuka. Conuonorusi. MeHeDKMEHT
ITouckosas cucrema Akaaemus Google (Google
Scholar)
HanwonannHas
uHdpopmannonHo-aHanmuthHueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Pocculickuii  MHAEKC HAy4YHOr0 IIMTUPOBAHUS
9 MarepuajIbHO-TEXHHYECKOE 0O0ecnevyeHue JUCHUTTHHBI (MOLYJIs1)

~ |http://ecsocman.hse.ru/

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

MarepuaabHO-TEXHHUYECKOE 0OecreueHe AUCIUIIMHBI BKIIOYAET:

MarepuanbHO-TEXHHYECKOE 00eCIeueHIEe AUCIUILINHBI BKIIIOYACT:

- YueOHble ayJUTOPUU JJIs IPOBEACHUS NPAKTUUECKUX 3aHATHH, 3aHATHH JIEKLIHOHHOT0
THIA, TPYNIOBBIX U WHAMBHUYaJbHBIX KOHCYJbTAIMH, TEKYIIEro KOHTPOIS U MPOMEXYTOUHON
atrectaunu. OcHallleHHEe:MYIbTUMEINIHHBIE CPEACTBA XPaHEHHUs, Mepefadu U IMPeACTaBICHUs
uHopmaruu. Kommiekc wMeTomuueckux — pa3paboTok  (pa3gaToOyHOTO  MaTepuana |
METOJIMYCCKUX YKA3aHUN) U\MJIHM KOMIUIEKC TECTOBBIX 3aJaHUl ISl MOATOTOBKH U TPOBEICHHSI
IPOMEXYTOYHBIX ¥ PYOCKHBIX KOHTPOJICH.

- Ilomemenuss ans camMOCTOATENbHOM  paboTel  oOyuaronmxcs. OcHaileHue:
nepcoHajbHbIe KoMIbloTepbl ¢ maketoMm MS Office, Beixogom B MHTEpHET M ¢ JOCTYNOM B
AIIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

- Iporpammusie cpeactBa: MS Windows (Ne mmm. Microsoft Imagine Premium
D-1227-18 ot 08.10.2018 10 11.10.2021; D-757-17 o1 27.06.2017 no 27.06.2018);

MS Office 2007 (Ne 135 ot 17.09.2007, GeccpouHo);

ApxuBaTop 7/Z cBOOOJHO pacIpOCTPaHSIEMOE, OECCPOUHO);

MathCad (Ne nmi. 43813518 D-1662-13 ot 22.11.2013).

- IlomemieHue nnas XpaHeHUS U NPOPHUIAKTUYECKOro O0OCITyKMBaHHUA Y4eOHOro
obopynoBanus. OcHaiienue: mkadsl 7151 XpaHEHUs y4eOHO-MeTONY €CKOH JOKYMEHTalluH.



MpunoxeHue 1
MpumepHble NpaKTUUYECKUe 3a8aHuA:

«JIuHeliHan, BeKTOpHaA anrebpa n aHanuTUYeckan reometpus. AnddepeHumanbHoe UcuucneHue
(oTe] P

3apgaHue 1.

PewunTe cnucremy Tpemsa cnocobamm: a) MaTpuuHbIM cnocobom; 6) no dopmynam Kpamepa; B) meTogom
laycca

X—-2y-32=3,
3X+y-2z=9,
2X—3y+5z =4,

3apaHue 2.

1) HaitauTe yron mexay Bektopamm @ u b,ecim a = (2;—1), b = (— 2; 2).

MocTpoiiTe AaHHble BEKTOPbI B cucTeme KoopamHaT OXy, a TakxKe BEKTOpbI, n3obpaxatowme: 2a +b ,

a-3b.

2) YKaxuTe Ccpegy HWKENPUBEAEHHbIX BEKTOPOB OPTOrOHa/ibHbIE, KO/MJIMHEAPHblE, a TaKKe

KOMMMaHapHble: a = (— 3-1 4), b= (2,-2;1), Cc= (2; %; —%), d= (7;11;8).  Bbluncaute

naowaap napanaenorpamma, noCTPOEHHOro Ha BekTopax b u C.
3apaHue 3.

Hanucatb ypasHeHue npamoit AB, ecan A(—l; 2 3), B(—l; 2;—1). BbIMMCAUTDL PACCTOAHME OT TOUKM

A 3TOl NpAMOI 40 NIOCKOCTU, MPOXOAALLEN Yepes TOYKY B, neprneHanKyIspHO BEKTOPY N(O;—3; 9).
3apaHune 4.
MpuBeanTE K KAHOHUYECKOMY BUAY W NOCTPONTE Kpusyto X — 4X + 2y2 -4y =0

3apaHune 5.

Bbluncnute npeaenbi:

. 1+4x—x* . 3x-arcsin 2x .
x>0 X + 3X* + 2X x=0 COS X — COS> X X3

J2x-1-+5
x—3 '
3apaHue 6.

X2

2 X =ctg2t,
Hangute j—i u % Ans GyHKUMiA: a) y:e“'x_x2 6 {y:lng(lsin 2t).

3apaHue 7.



2X—7

CocTaBbTe ypaBHEHME KacaTeNbHOW K KpUBOWA: y=— 2 B TOuke x,=-1. Hapucyitte
X —
KacaTesIbHYI0 U KPUBYIO.
3apaHue 8.Bblumcinte HeonpeaeneHHble MHTErpasbl
2 _ 3-5x , : _ In® x
1) j(1+tg 3x)dx, 2) J—dx ,B)Iarcsm Sxdx; 4) .[— ax.
V6X + X? X
3ap,aHMe 9.Bbluncnurte onpeaeneHHble nHTerpanbl
8 1,2 45
. X x-1
1) [(@-sin2x)’dx;  2) dx; 3) | —=—=—dx
! -c[ e Jl. Y2x -1

3agaHue 10.Haliaute nnowaam ¢uryp, orpaHNUYEHHbIX IMHUAMK. B 3agade (6) npn NOCTPOEHUN ANHUK

BOCI'IO/'Ib3yl‘;1TECb TaG/'IMLI,eﬁ BaXKHENLWKnX KpwuBbIX B I'IOJ'IﬂpHOﬁ cncreme KoopauHar:
a) Xy=6, x+y-7=0; 6) p°>=2c0s2p.

X =22 cost,

OSthﬂ'-
y=2/2sint, 3

3apaHue 11. Haltaute oanHy ayrn KpuBoi {

3apaHue 12.Boluncnmtb HecobCTBEHHbIM UHTErpan nam yCtaHoBuTb €ro pacxoammocCTb:

1) O-'?Xse_x4 dX; 2) TL
2

0 3\/(4 — X)2 .

((¢VHKLI,MM HECKOJIbKUX NepeMeHHbIX»

1.Halitu u noctpouts o6nactb onpegenequns GyHkumn 2 = In(4—x* — y*) —arcsin( 2 - y).

2. HallaMTe u4acTHble npoM3BOAHbIE MNEPBOro nopaaKka QyHKUMK:

X+Yy

z=3xy® —sin(x* +y) +

3. Haitgute rpagmeHT ckanapHoro nons U = X +Yy> — 2> uero mogyns 8 Touke M (L,-1,2).

4.0na  dynkumn 2 =In(2x* +3y*) B Touke A(1,1) HalTM NPOM3BOAHYIO B

HanpasneHun Bektopal =3i+ 2].



2

5. Hanucatb YpaBHEHUE KacaTe/lbHOM MNAOCKOCTU U HOPpMa/1n K NOBEPXHOCTH Z2=+9-— X2 -y B

TOYKe M(l; 2; 2).

[EEN

o

«Teopus BepoATHOCTeil. MaTemaTeCcKaAaCTaTUTCTUKa»

B ypHe 12 wapos. Cpean aTmx wapoB 3 6enbix 1 9 yepHbix. KakoBa BEPOSATHOCTb TOFO, YTO Hayaady
BbIHYTbIN AP OKaxKeTcA benbim?

B pagmoctyamm Tpn mMKpodoHa. [na Kaxaoro U3 nepsbix A48YX MUKPOPOHOB BEPOATHOCTb TOTO, YTO
OH BK/IOYEH B AaHHbIN MOMeHT, pasHa 0,45, a ana Tpetbero — 0,9. HaliT BeposATHOCTb TOrO, YTO B
[AHHbBIA MOMEHT BK/IOYEHbI 2 MUKPOOHa.

B npopaxke nmetotcsa 6enble N KOPUYHEBBIE ANLIA B COOTHOWEHMM 2:3, npuyem npomnssoacTso 60%
6enbix N 71% KOpUYHEBBIX AWL, AAaTUPYETCA AHEM, NPeLLEeCcTBYIOWMM AHI0 NPOAAXKM, @ OCTaslbHble
ANua patmpytotca 6onee paHHUMU yncnamu. MoKynaTenb 3aKasblBaeT AlLa, AaTUPyeMble OHEM,
nNpeawecTBYOWMM AHIO NPOAAXKMN, HE3ABUCMMO OT MX LBeTa. KakoBa BepOATHOCTb TOro, YTO emy
npoaasyT peLeTky 6enbix amu?

. TenedpoHHan ceTb yypexaeHus obcnyxmnsaetr 200 aboHeHTOB. BepoATHOCTb TOro, YTO B TeYeHue

MUWHYTbl BHYTPU 3TON CETU KTO-TO KOMY-TO NO3BOHUT, paBHa 0,7. KakoBa BEpOATHOCTb TOro, YTO B
Te4yeHne MUHYTbI 6yAET 5 3BoHKOB? KaKoBa BEPOATHOCTb TOro, 4YTO B Te4eHne MUHYTbI 6y/:|,eT He
6onee 5 3B0OHKOB? HaT HaMBepoOATHEMLLEE YNCN0 3BOHKOB B TEYUEHUE MUHYTDI.

3agan psn pacrpedeneHust ciaydaiHol BenmuuuHbl X. HaliTm Marematuueckoe OXKuIaHUE,
JUCIIEPCHUIO U CPEIHEE KBaipaTHUECKOe OTKJIOHEeHUE. [locTpouTh QyHKIMIO pacnpeneaeHus..

X 4 6 10 12

P 0.3 0.2 0.2 0.3

Jns HenpepbIBHOM cilyyallHOW BETMYMHBI 3a]jaHa (PYHKIMS pacrpeaeneHus F(X). Tpebyercs

HaWTH TUIOTHOCTh pacipeneaecHus f(x), MaTEeMaTHYECKOe OKHJIAHHUE, TUCIIEPCHUI0, CPETHEES

KBaIPaTUYECKOE OTKJIOHEHHE. BBIUHUCIUTL BEPOSITHOCTh TOTO, YTO OTKJIOHEHHE CIIydailHOU
BEJIMYMHBI OT €€ MaTEeMaTHYECKOTO OXXKHUJaHMs Oyner He Oosee CPeIHero KBaJapaTUYeCKOro
otkyioHeHud. [TocTpouts rpaduk GyHKIMA.

0 , <
F(X) =% (1—cos2x) ,0<x<Z
2 2
1 ,
X>—

3aKOH pacIpeneneHts] CUCTEMBbl JUCKPETHBIX CIIyYalHBIX BEJINYMH (X,Y) 3a7iaH TaOauLen.
Haiitu xo>duument koppensuuu I, U BEPOATHOCTb IMOMNANAHUS CIYyYalHOW BETUYMHbI

(X,Y) B obmacte D.

0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4; 1<y<4}




7 OIleHOYHbIE CPEACTBA JJIsI IIPOBEAECHUA IPOMEKYTOUHOU aTTeCTAIUH

a) MnhaHupyembie pe3ybTaTbl 06yYeHUA U OLLEHOUHbIE CPeACTBA A/1A NPOBeAEeHUA NPOMEXKYTOUHOM

arrecrauumm:
CTPYKTYpPHbIN
MnaHnMpyemblie pe3ynbTathbl
3N1EeMeHT OueHouHble cpeacTBa
obyueHus
KOMNeTeHUMmn

OIIK-2.CiocoGeH ocymecTBIsATh cOOp, 00paboTKy M aHaIM3 JaHHBIX IS PEIIeHH 3a7a4 B

cdepe ynpaBieHUs TIEPCOHATIOM

OIIK-2.1 OcymecTtaser coop, 00pabOTKy TaHHBIX JJIsl pEIICHHS 3a/1a4 B chepe yrpaBIICHUS

TIEPCOHATIOM
3HaTb — OCHOBHble onpeaeneHns 1. Ymcnosas nocnenoBaTeNbHOCTb M ee Npeaen.
N NOHATKSA; CBOICTBA CXO4ALLMXCA NOCNE[0BaATENbHOCTEN.
—  OCHOBHble METOABI 2. ®yHKums ogHon nepemeHHow. Mpeaen
Ilu(l)q)epeﬂuuaﬂbﬂoro’ d)yH KUK B TOYKE U 6eckoHeyHoCTU. YcnoBue
HHTErPaJIbHOTO cylwectsoBaHua npegena. O4HOCTOPOHHME
HCYHCJICHUSA W npeaens.
NpPHMeHEHHsT X LIS 3. beckoHeyHO masnble U BecKoOHeYHO bonblume
peleHust 3214 dYHKLMM 1 1X cBOMCTBA. Teopema O CBA3MU
MATEMATHYECKOro npeaena v beckoHe4yHo manoi. MepBsbiii U
aHANM3a M MoJeJeii BTOPOW 3ameyaTesibHble Npegenbl.
IKOHOMHYECKHX 3214 4, Hel'lpeE)bIBHOCTb dyHKUMM B Touke. CBoiCTBa
— ONPeAeNeHMA OCHOBHBIX bYHKUMR, Hel‘lpel:ibIBHbIX B TOYKe. TOYKM
NOHATUM, HA3bIBAET UX pa3pbiBa PYHKLUIA N UX Knacci/ldMKau,Mﬂ.
CTPYKTYpHbIe 5. MNpowussogHas. l\flexaquecmm, )
XapaKTEPUCTAKM; reOMGTpMLIerKMM N SKOHOMMUYECKMI CMbICA
OCHOBHbIE METOJEI npon3soaHoN. CBA3b HEMPEPbLIBHOCTU U
anddepeHLnpyemocTn GyHKLMN.
nccaenoBanms, 6. AnddepeHuman byHKLUMU, ErO CBOMUCTBA U
HCHOJIb3yEMbIC B nNpUMeHeHue B NPUBNKEHHDbIX BbIYUCIEHUAX.
MAaTEeMATHYECKOM 7. Mpasuno Jlonutana unero npuMeHeHue
aHaJIn3e; ONA BblYUCNEHNA NPeaenos.
8. MOHOTOHHOCTb OYHKUMMU. [locTaTouHOE
yCNOBME BO3PACTaHMA U YObIBaHUA QYHKLNN.
AKcTpemym dyHKUMU. Heobxoammoe u
[0CTaTOYHOE YCNI0BUA CYLLECTBOBAHMA TOYEK
3KCTpemMyma.
9. BbINYKNOCTb, BOrHYTOCTb GpYHKUMMN.
JocTaTtouHoe ycnosume BbIMyKNOCTU U
BOTHyTOCTU PYHKUMK. TOUKM Nnepernba.
Heobxoanmoe u foctaTouHOE YCI0BUA
CYLLLECTBOBAHMA TOYEK Nepernba.
10. AcumnToTbl rpadurKka GYHKUUN: BEPTUKA/IbHbIE,
FOPM30HTaNbHblE M HAK/IOHHblE ACMMNTOTbl M
YC/IOBUA UX CYLLLECTBOBAHUSA.
11. MNepBoobpasHas. HeonpeneneHHbl MHTErpan u
€ro CBOWCTBA.
12. MeToabl MHTErpUpPoBaHMA (METOL 3aMeHbl

nepeMeHHOM1, MeTo4 UHTErPUPOBAHMA NO




CTPYKTYpPHbIi

MnaHWpyemble pesynbTathl

3/IEMEHT OugeHouHble cpeacTsa
obyyeHus
KOMNeTeHLUMN
yacTam).
13. 3agauun, npMBOAALLME K NOHATULO
onpeaeneHHoro nHTerpana (o naowaam
KPMBONMHEMHOW Tpaneuym, o NponaeHHOM
nyTv, o6 ob6beme nNponsBegeHHON NPOAYKLUM).
14. OnpegeneHHbl MHTerpaa u ero CBOMCTBa.
15. UHTerpan c nepeMeHHbIM BEPXHUM Npeaesiom v
ero CBOWCTBA.
16. ®dopmyna HbloToHa — JlelibHuua.
17. HecobcTBeHHbIe MHTErpasibl NePBOro poaa v Ux
CBOJCTBa.
YmeTb — BblaenATb 3HaHMA Tex MpumepHble npakmuyeckue 3a0aHuUs 014 3K3ameHau
NOHATUI, KoTopble | 3a4ema:
TpebyloTca gna  peweHus
NPUKNASHbIX 3343Y; 1. Bblumcnute npeaensi:
— obcyKaaTb cnocobbl 144 . 3 i 2
adpdeKkTMBHOrO peweHuna | a) | &- 6) lim LSIHSX’_ B)
NPUKNaAHbIX 3a4ay; HwX+3X +2X x>0 COS X —COS~ X
— pacno3HasaTtb im J2x-1-45 _
addeKkTMBHOE pelleHne OT | x-3 x—3
HeabdEeKTUBHOrO;
— O0OBACHATL W CTPOMUTb 5 Hai y . ax—?
. Aangunte —— NA HKUUU: a =e
moaenu y4€ebHbIx A dx ANA byHKu )y )
MaTeMaTUYEeCKUX n
x =ctg2t,
yNpaB/ieHYeCckKMx 3ada4y u .
y = In(sin 2t).
CTPOUTb TUMUYHbIE MOAENU
yyebHbIx 3KOHOMMUYECKUX . .
3. HaiiTi npoun3BoaHblie c/ieaytowmx GyHKLNNA.
3ajav;
—  NpUMeHATb MeToAbl 1
MaTemMaTU4ecKoro aHanausa K 1L y=sinx+=
peLleHnIo NPocTeiLLMX 3a4au xG
3KOHOMMYECKOro XapaKkrepa; 2. y= (X +t9X)
— BbIAENATb 3HAHMA  Tex
NOHATUN KoTopble 3 y= (5 +1)
’ VX +1
TpebyloTca  gas  pelweHus 5ix
. 4, y= (X + 4)
NPUKNAZHbIX 334a4;
—  KOPPEKTHO BBIPAXKAaTh U 5. X—=y-e'y+2=0
" "
apryMCHTHPOBAHHO HaiiTn nponssoaHble BTOporo nopagka () )
000CHOBBIBATh ITOJIOKEHUS
peIMETHON obnactu
6. VX+1
3HAHMUS. y=

1+ﬁ
. -\28
4. Belunciurh: a) 3 —\/§+I , 0) (l— I) .
5. HaiiT HeonpenenénHblii - UHTerpan: a)




CTPYKTYpPHbIi
3NEMEHT
KOMNeTeHLUMN

MnaHnpyembie pesynbTaTbl
obyyeHus

OueHouHble cpeacTsa

1-cosx

J'sin 3x-cos5xdx, 6) I
(x—sinx)’

ax® [ (2x+5)-eldx

V20 xdx

"! \/x2+5'

6. BbluncnnTb onpeaeneHHbln MHTerpan

1
7. BbluMcAnTb onpeseneHHblt MHTerpan I4x-arcsin xdx -
0

8. Haittn OFPaHUYEHHOW  INHUAMM:

naowaab GuUrypsl,
x=4, y>=4x.

9. UccnepoBaTtb Ha aKCTpeMym GyHKLUMIO

z=x%-2xy+4y?

10. PewwnTe 3agauy Kown: y cos® xdy = (y2 +l)dx,
y(0)=0.

Bnagetb

— crocobamu
JEMOHCTpPALUU YMEHUS
aHaJIM3UPOBAThH CUTYAIIHIO;
—  MeToAaMH
MaTEMaTHYSCKOI0 aHaIu3a
pH pelIeHUU
SKOHOMUYECKHX 3aJ]ad C
MIPHUBJICYCHUEM
MaTepHUaIoB
JOITOJHUTEIHLHON
JUTEPATYPHI U HHTEPHET
pecypcos;

— HaBBIKAMU U
METOIUKAMU 0000IeHUS
pe3yIbTaTOB PEIICHUS,
JKCIIEpPUMEHTAJIbH 011

eI TCIbHOCTH;

— crocobamu
OICHUBAHUS 3HAYMMOCTH U
MIPaKTHYECKON
MPUTOAHOCTH TTOTYIEHHBIX
pE3yIbTATOB;

— npodeccnoHanbHbIM
A3bIKOM NPeaMeTHOM

MpumepHble npuknadHele 3a0a4u U 3a0aHUA

3apava 1. 3aBUCMMOCTb NYTU OT BPEMEHM NpU
NPAMOSIMHEHOM ABUXKEHUW TOUYKMN 3343€TCA ypaBHEHNEM

1
S=§t3+2t2—3,rp,e S —nytbem,a t —Bpemasc.

Bbluncaute ee CKOPOCTb U YCKOPEHNE B MOMEHT BpEMEHU

t=4c.

3apaua 2. 3aBMCMMOCTb 06beMa BbiMycKa NpoayKumm V ot
KanuTanbHbIx 3aTpaT K onpegensetca dyHkumeit V=Voln(4+K3).
HaliTn nHTepBan usmeHeHma K, Ha KOTOPoOM yBennyYeHne
KanuTanbHbIX 3aTPaT HeahPEKTUBHO.




CTPYKTYpPHbIi
3NEMEHT
KOMNeTeHLUMN

MnaHnpyembie pesynbTaTbl
obyyeHus

OueHouHble cpeacTsa

obnactu 3HaHus;

— cnocobamu
COBEPILIEHCTBOBAHUS
npodeccruoHambHBIX
3HAaHUM W YMEHMI NyTeM
UCIIOJIb30BaHUS
BO3MO>KHOCTEH
UH(POPMAITMOHHON CPEbIL.

OIIK-2.2 BrigBisieT 3aKOHOMEPHOCTH, UCIOJIb3YS IPUHIIUIIBI U METO/IbI YIIPaBJICHUS

IEPCOHAJIOM JIJIA aHaJIM3a COLIMAJIbHO-OKOHOMUNYCCKUEC HpO6J’ICM U IIpOHCCCOB B OpraHu3alnuu

3HaTb

- OCHOBHble onpeaeneHnAa n
NOHATUA,

- CBA3b MmeXay pa3nvyHbiMuU
MmaTeMmaTtn4yeCKkMmm
O6'beKTaMM, onucblBawWMMN

9KOHOMMYECKMNE MPOLLECCHI,;

- OCHOBHblE€ maTemaTnyeckme
MEeTOoAdbl, NPUMEHAEMbIE ONA
pacyeTa SKOHOMUYECKNX
rnokasaTesiel u aHanmsa
9KOHOMMUNYECKUNX NPOLLECCOB;

- OCHOBHbI€ meToabI

HCCIeI0BaHus, HCII0JIb3YyeMbIe B

MaTeMaTHYeCKOM aHa/Iu3e,

vk wN

10.

11.

12.

13.

14.

15.

16.

MaTpuubl. [leicTBmA Hag MaTpULAMM U UX

CBOMCTBa.

OnpepennTenu n nx cBoncTaa.

ObpaTtHaa maTpuLa 1 ee CBOMCTBA.

PaHr matpuupl.

CucTeMbl IMHENHbIX anrebpanyeckmx

ypaBHeHMI. MaTpuyHana 3anucb. Metoabl

peweHua: dopmynbl Kpamepa, MaTPUUHbIN

cnocob, metog Maycca.

UccneposaHme CJ/TAY Ha COBMECTHOCTb.

Teopema KpoHekepa — Kanenaw.

OnddepeHumanbHble ypaBHEHUA NePBOro

nopagka. OcHoBHble onpeaenexHua. Teopema

Kowmwu. 3agaya Kowwu.

OCHOBHbl€e BUAbI UHTErPUPYEMbIX B

KBaApaTypax avdpdepeHumnanbHbIX ypaBHEHWNIA:

C pasgenArwWmMMnca  NnepemeHHbIMH,

OZHOPOAHbIE, IMHENHbIE, CNOCODbLI UX

peleHuna.

MoHAaTMe guddepeHymanbHbIX ypaBHEHUN

BblCLUMX NopaaKoB. ObLiee pelleHne, YacTHoe

peweHune. Teopema Kowwn. 3agaya Kowwm.

DYHKUMM HECKONIbKMX NepeMeHHbIX. OCHOBHbIe

onpeaeneHuns. JIMHUM ypoBHA GYHKUUN ABYX

nepemeHHblIX.

YacTHble Npon3BoaHble GYHKLMMN HECKONbKNX

nepemeHHoM Mpon3sBoaHan No HanpaBAEHMIO.

MpaaneHT GYHKUMM U ero cBOMCTBA.
IKCTpeMym PYHKLMN OBYX NEPEMEHHDbIX.

HeobxoamMmoe 1 A0oCTaTOMHOE YCI0BUS

CYLLLECTBOBAHMA TOYEK IKCTPEMYMA.

YCNOoBHbIN 3KCTPEMYM.

Anrebpanyeckan Gpopma KOMMIEKCHbIX YUCEN U

OEeNCTBMA Hag HUMMN.

TpuroHomeTpuyeckana popma KOMMNIEKCHbIX

yucen n AenNCcTBMA HaL HAMM.




CTPYKTYpPHbIi

MnaHWpyemble pesynbTathl

3NeMeHT OueHouHble cpeacTea
obyyeHus
KOMMEeTEeHUNN
YmeTb - BOCMPOU3BOANTb OCHOBHbIe | [TpumepHble npakmuyecKue 3a0aHUA u 3adaqu

mMmaTemaTtnyeckme moaenu;

- Pacno3HaBaTb
mMmaTemaTtnyeckme O6'beKTbI,'

- pewwaTb 3aga4u
npeameTHoM obnacTu:
pewwaTb CTaHAAPTHbIE 3a434M
no Npea/ioXKeHHbIM MeToAam
N anropmtmMam, rpaduyeckm
WANIOCTPUPOBATL 334au4Y;

- OLLeHNBaTb AOCTOBEPHOCTb
MOIYYEHHOro peLleHus;

- BbIBUpPaTb ONTUMAIbHBbIN
MeToz;

- 3aMucbIBaTh
MaTeMaTUYeCKyto
NoCTaHOBKY 3a4auy,
NCMNoJIb3YEMbIX B
AanbHenwem npu
NOCTPOEHMUU
MaTEMaTMUYECKMX MOoaeNen;

3apaHue 1. CocTtaBbTe aNropuTM peLLeHus ..... 33gaun.

3apaHue 2. BolumcnmTe NpUBANMKEHHO Y = 5\/ X2 npu x=1,03.

3apaua 3. BoiuvcauTe npegen no npasuny Slonutans lim
X—>2

arcsin (2x - 4)
X’ -4

3apaHue 4. Cbopmynupyiite HeobxoaMmoe ycioBsue

3KcTpeMyma GyHKUMM  O4HOWN NepemeHHON.

3apauva 5. Viccnepgosatb GyHKUMIO M NOCTPOUTL €€ rpaduK:
12
x? -4

y=2+

3apava 6. Kakos reomeTpuyecKknin CMbICc onpeseneHHoro
WHTerpana oT AaHHOW GYHKUMKM B SLAaHHOM MHTEpBane B
[,eKapToOBOM cMCTEME KOOPAMHAT?

3agaHue 7. YKaKuTe BepHOe yTBepKAeHUe 0 GYHKLMMN ABYX
nepemMeHHbIX:

a).rpagueHT nepneHaMKyNapeH KacaTeabHOM NA0CKOCTH;
6).rpafmeHT ABNAETCA NPOM3BOAHOM MO HaNpPaBAEHUIO;
B).rpaANEHT ABNAETCA KacaTeIbHOM K IMHUN YPOBHSA;

r).rpagauneHT onpegenseT HanpasieHNe MakCUManbHOM
CKOPOCTU U3MEHEHMA GYHKLUM.

3apaHue 8. YkaxuTte JIOXKHOE yTBeprkaeHue o GyHKUMM ABYX
nepemeHHbIX:

a).HenpepblBHaa GyHKUMA Bceraa auddepeHumpyema;

6).0yHKLMA, nmetoLLan npeaen B Touke M, MoOXKeT BbITb
paspblBHa B 3TOW TOUKeE;

B).y anddepeHumpyemoit GyHKLMU CYLLECTBYIOT YaCTHblE
Npou3BOAHbIE;

r).u3 HeNpPepbIBHOCTM YaCTHbIX NPOU3BOAHbIX B TOUKe M
cnenyet auddepeHUMpyeMocTb GYHKLMN B 3TOM TOUKE.

3aganue 9. IIpoBecTn mMmomHOE WCCienOBaHWE (QYHKIUH U
MTOCTPOUTH UX TPadUKU:
2
—-X

lL.y=x-ez.




CTPYKTYpPHbIi
3NEMEHT
KOMNeTeHLUMN

MnaHnpyembie pesynbTaTbl
obyyeHus

OueHouHble cpeacTsa

3.y=(x+1)-e™
3aganue 10. Haiitu HanOoibllee M HauMeHbIIEe 3HAYECHUE
oyukmuny = f(x)na orpeske [a; b]:

1y =x+ z [1;10].

2x—1
2y =——
y 2+4x2

3. y=x2%-+3—x[1;3]

[—2; 0].

Bnagetb

- MaTemMaT1Yeckumm
MeToAamM, NPUMeHAEMbIMU
ANA peleHnn
3KOHOMMYECKNX
(nccnepoBaTenbckux) 3a4au;

- MaTeMaTUYECKUM A3bIKOM
npeameTHOM obnactu:
OCHOBHbIMW TEPMMUHAMM,
MOHATUAMM, ONpeaeneHUAMM
pa3genoB MaTeEMATUKM;

- OCHOBHbIMM criocobamm
npeacraB/ieHus
MaTemMaTn4YecKom
nHdpopmaumm
(aHanuTMUecknm,
rpapumyeckmm,
CMMBO/IbHbIM);

- MaTEMATUYECKUM A3bIKOM
npeameTHoM obnacTu:
3anunCbIBaTh pPe3ynbTaThl
NpoBeAEHHbIX UCCNeL0BaHMI
B TEPMUHAX NPeaMETHOM
obnactu.

IIpumepnsvie npaxmuueckue 3a0anus u 3a0a4u

3agaua 1.[lycte Temn uHusnuu cocrasisier 1% B neHs. Ha
CKOJIbKO YMEHBIINTCS NepBOHAYaIbHAsI CyMMa Yepe3 mosroja?
3agaya 2.3aBUCHMOCTb MEXTy U3AepKKaMu IponsBozcTBa C u
o0bemMoM npoaykimu Qeeipaxaercs ¢pynkiuen C = 30Q —
0,08Q3. OnpeseuTh CpeaHUE U NPEIETbHBIE U3AEPKKH TIPH
ob0beme nponykiun Q =5 ex.

3apauva 3. PyHKuum cnpoca D 1 npegnoxkeHna SoT LeHbl p

BbIPa*akoTCA COOTBETCTBEHHO YPaBHEHUAMMU

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

HaiTu anacTnyHOCTb CcNnpoca M NpeANoXeHUa npu
PaBHOBECHOM LIEHE, a TaKKe U3MeHeHWe goxoaa (B
NPOLLEHTax) Npu yBeanYeHUU LieHbl Ha 10%.

OIIK-2.3 O00CHOBBIBAET SKOHOMHYECKH, IT

pPUHHUMAaEMBbIE YIIPABICHUYECKUE PELLICHUS

3HaTb OTJIMYHEC (baKT OoT MHCHHP'I, 1. OcHoBHBIE IIOHSTH A TEOpUHU MHOXXCECTB.
HHTepHpeTaHHP'I, OILICHOK, OCHOBHEIE ornepannuun Ha MHOXECTBAMMH.
Jnarpammsl Olinepa-BenHa. bunapHsle




CTPYKTYpPHbIi

MnaHWpyemble pesynbTathl

3/1eMeHT OueHoYHble cpeacTBa
obyyeHus
KOMMeTeHLmM
dhopmupyeT cOOCTBEHHBIE OTHOIICHUS
MHEHHS 1 CYK/ICHHS, 2. DnemenTapHbie 0yyeBbl GyHKIMH. KOHBIOHKITHS.
JW3BIOHKIIHS.
3. DnemenTtapubie OyneBbl QyHKIUUA. IMOuKaus.
OKBUBaJIECHIINA.
4. DnemeHTapHble OynieBbl (QyHKUMM. Pemenue
JIOTUYECKUX 3a7a4.
5. Jloruueckue GopMyIbl. YIPOIIEHUE JIOTUYECKUX
BBIPaKECHUU.
6. MaTpHUIBICMEXHOCTH U UHIUJACHTHOCTH
7. Marpuupsl. Bunst wmartpun. JleiictBus Hajg
MaTpHIlaMHU.
8. Onpenenurenb. Onpenenenue, CBOICTBa
OIIpEAEIIUTENS.
9. HeBwipoxaennas Matpuna. O0paTHas MaTpuia.
10. Cucrembl nuHEHHBIX ypaBHeHHH. OCHOBHBIE
TTOHSITHSL.
11. Penienue HEBBIPOXKICHHBIX JIMHEHHBIX CHCTEM.
12. ®opmyasl Kpamepa.
13. Matpu4HbIif METO/I.
14. Pemienue  cucTteM  JIMHEWHBIX  YpaBHEHUU
Meronom ['aycca.
15. Cucrembl TMHEHHBIX OTHOPOJAHBIX YPaBHEHUH.
YmeTb obpabatbiBaThb [IpumMepHBIe MpaKTUUECKUE 3a/IaHUS U 331a4U
MaTemMaTU4ecKyto Beruncnute MmaTpuIibt AB , BA , A2 , Bz , €CIIN
nHdopmaLmio
KN1aCCUMYECKUMMN METOAAMMU -1 -2 4 123
A=|-1 -2 -4 B={2 4 6
1 2 4 3 6 9
u
2. Pemmth cucremsl ypaBHEeHHIl a) meromoMm [laycca, 0)
MmeronoM Kpamepa, B) MaTpU4YHBIM CIIOCOOOM:
2%, + X, +3%, =10, —2x, = 3%, +x, = =2,
7X, +5Xx, +3x, =17, 3x, +4x,+x, =3,
2) X, —4X, —4X, =-3; 6) X +x,+2x,=1
Bﬂap'eTb BNnageTb COBpEMEH HbIMU Hpumepubte npakmuueckue 3a0anus u 3a0auu

cnocobamm 0bpaboTKM
MaTeMaTMYEeCKOM
MHbOpPMaUMKM  BKAtOYAA
KOMMbIOTEPHbIE  METOZbl

Haiitu matpuny X. IlpoBepuTs NpaBUIIBHOCTE PELLICHUS
MOJICTAHOBKOW Hal/IEHHON MaTpHIIbI B HCXOJAHOE ypaBHEHHE.

44" + X =8C-B—4A4" | ecom

2 0 -1 1 -2
1 -11

A=|2 1 -1}, B= ;o C=|1 -3|
0 -1 3

01 1 0 1

3ananue 2. BeraucnuTh onpenenutens 4-To mopsaKa




CTPYKTYpPHbIi
3NEMEHT
KOMNeTeHLUMN

MnaHnpyembie pesynbTaTbl
obyyeHus

OueHouHble cpeacTsa

1 0 2 -2
3 -1 -1 2
2 1 -1 -1
1 2 -3 -1

3aganue 3. Pemmth cucTeMy JTHHEHHBIX ypaBHEHUI
TpeMs criocobamu:
- o ¢popmynam Kpamepa,
- MAaTpu4yHBIM METOJOM (C TOMOIIBIO OOpaTHOH
MAaTpHIIBI),
- meroaoM [aycca.
3x; —5x5 +3x5 =1;
X +2xy +x3 =4,
— X +7xy +2x3 =8.




	7 Оценочные средства для проведения промежуточной аттестации

