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JIner akryanusanumu padodeil mporpaMmbl

Pabouas nporpamma nepecMoTpeHa, 00CcyxaeHa u ogoopena ajs peanuzanuu B 2021 - 2022
y4eOHOM rojy Ha 3acenanuu kadenpsl [lpukiagHoii MaTeMaTUKy U HTHPOPMATUKH

[IpoTokon ot 20 . No
3aB. kadenpoit C.M. Kapguenko

Pabouas nporpamma nepecMoTpeHa, 00CyxaeHa 1 ogoopeHa aiis peanusanuu B 2022 - 2023
y4eOHOM To/ly Ha 3aceqanuu kagenpsl [lpukiiagHoii MaTeMaTUKU U HHPOPMATUKH

[Iporokon o 20 . Ne
3aB. kadempoit C.U. Kaguenko

PaGouas nporpamma nepecmotpeHa, oocyxkaeHa u onodpena s peanusanuu B 2023 - 2024
y4eOHOM Toy Ha 3acenanuu kadenpsl [Ipukiiannoit MaTeMaTuku 1 HHPOPMATUKH

IIporokom ot 20 . Ne
3aB. xadempoit C.U. Kaguenko




Pabouas mporpaMma nepecMoTpeHa, o0cyx/ieHa 1 ojj00peHa i peanuzanuu B 2024 - 2025
y4eOHOM rojly Ha 3acenanuu kadeapsl [IpuxianHoil MaTeMaTuky U HTHPOPMATUKH

[IpoTokon ot 20 . No
3aB. kadenpoit C.U. Kaguenko

Pabouas mporpamma nepecmMoTpeHa, oocyxaeHa u ogodpeHa s peanusauu B 2025 - 2026
y4eOHOM rofly Ha 3acenanuu kadeapsl [IpukiamHol MaTreMaTuku U HHPOPMATHKU

IIporokon ot 20 . Ne
3aB. kadempoit C.U. Kaguenko




1 Ilesin ocBOeHMS TUCHMILIMHBI (MOTYJIS)

[lenb OCBOEHMSI ITUCHMIUIMHBI «MaTeMaTuka) COCTOMT B MOJY4YEHUU CTYIACHTaMHU
(yHIAMEHTAIBHBIX MaTeMaTHYECKMX 3HAHWA W TPOYHBIX MPAKTUYECKUX HABBIKOB I10
HCIIOJIB30BAaHUIO METOJOB MAaTEMaTUUECKOTO aHalu3a Il MCCICAOBAHHUS MaTeMaTHYCCKHX
MoO/ieJied TeX WM MHBIX NPOLECCOB M SIBJICHUM, B TOM YHUCIE M DSKOHOMHYECKHUX, JIsi
MOJTYYCHHS] AaHATUTUYECKUX U YUCJIIEHHBIX PEIICHUI MOCTAaBJICHHBIX 3a/1a4.

Jns nocTrKeHUs: TOCTaBJICHHOM LN B Kypce «MareMarnkay peraroTcs 3a1a4u:

- Pa3BUTHSA JTOTUYECKOTO U aJITOPUTMUUYECKOTO PEIICHNUS;

- OBJIaJICHUS OCHOBHBIMHM METOJIaMU MCCIIEJOBAHUS U PEILICHUsS] MaTeMaTUUECKUX 3a/1ay;

- BBIPAa0OTKY YMEHHS CaMOCTOSTEIBHO PpACIIUPATH MaTeMaTHYeCKUe 3HaHUSA W
MIPOBOJUTH MATEMAaTUYECKUM aHATN3 SKOHOMUYECKUX 3a/1ay;

- WCIOJB30BaHUE METOIOB MAaTEMATUYECKOr0 aHaJIN3a M €ro MOJEJEl B MPaKTUYECKOH
NEeSATEILHOCTH ¢ MPUMEHEHHUEM COBPEMEHHOMN BBIUYMCIUTEIBHOU TEXHUKH;

- O3HAaKOMHUTbH CTYJIEHTOB C OCHOBHBIMM MaT€MaTHYECKUMU METOJAaMU W MOACIISIMU
WCCIIEOBAHUSI BEPOSITHOCTHBIX 3aKOHOMEPHOCTEH MACCOBBIX OJHOPOAHBIX  CIIy4YalHBIX
COOBITHH.

2 MecTo AMCHMILVIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/IbHONH NMPOrpaMMbl

JucuumuinHa MaTteMaTka BXOOUT B 0a30BYIO 4acTh y4e€OHOTO IU1aHa 00pa3oBaTesIbHON
MIPOTrpaMMBI.

Jnsg  u3ydyeHHs ~ JUCHUIUIMHBI ~ HEOOXOIuUMBI  3HaHMS  (YMEHHSA,  BJaJleHUs),
chOpMUPOBaHHBIE B pe3ysIbTaTe M3YUYCHHs Kypca MaTeMaTHKHA B 0OBEME MpOrpaMMbl CpeiaHen
IIKOJBI.

OcBoeHUE JaHHOW JUCHUIUIMHBI MIPEAINOIaraeT, 4To B pPe3ysbTaTe U3yUYEHUs MIKOIbHOTO
Kypca MaTeMaTuKH o0ydaromuics nMeeT chOpMUPOBAHHOE MPECTABIEHUE O MaTeMaTHKe Kak
YHHUBEPCAJTHbHOM SI3bIKE HAyKH, 00 MACSIX U METOIaX MaTeMaTHUKH, BIaJeeT MaTeMATUYCCKUMU
3HaHUAMU U YMEHHSIMH, COOTBETCTBYIOIIMMU DepepanibHOMY KOMIIOHEHTY TOCyIapCTBEHHOTO
cTaHmapTa o0mero oOpa3oBaHMsI, UIMEET Pa3BUTOE JIOTUYECKOE MBINUICHHUE, TPOCTPAHCTBEHHOE
BOOOpakeHue, 001aJaeT BEICOKUM YPOBHEM aJITOPUTMHUUYECKOU KYJIbTYpPHI.

3HaHUA ¥ yYMEHHS, YCBOCHHBIC B MPOIECCE HM3YUYCHHS] MATEeMAaTHKH HEOOXOIWUMBI st
OCBOEHHUS JIPYTUX JHUCUUIUIMH €CTECTBEHHOHAYYHOTO U MPO(PECCHOHATBHOTO IUKIIOB.

3HaHus (YMEHHMs, BIaJEHUs), OJYUYSHHbIE NMPU U3YyYEHUU TAHHON AMCHUIUIUHBI OYIyT
HEOOXOIMUMBI [T M3YYCHUS JUCIUTUINH/TIPAKTHK:

Teopus puHaHCOB

Mertobl 06paboTKH S5KOHOMHUYECKON MH(POPMALUU

OrneHka CTOMMOCTH MPEANPUATHS (OpraHnu3alnn)

duHaHCOBOE IIAHUPOBAHUE U MTPOrHO3UPOBAHUE

3 Komnerenunu odyuyaromerocsi, Gopmupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUIUIMHBI (MOAYJISA) M IVIAHUPYEMble pe3y/bTaTbl 00y4eHust

B pesynbraTe ocBoeHust AMCUUILIHNHBI (MOIyns) «Marematruka» oOydaromuiics JOJHKeH
00J1a1aTh CIIEAYIOIMIMMU KOMIETCHIIUSIMHU:

CTpyKTYpHBIi [Tnanupyemsle pe3yabTaTbl 00y4eHUs
JIIEMEHT
KOMIIETEHIIUU




OIIK-3

CIIOCOOHOCTBIO BBIOpAaTh HMHCTPYMEHTAJbHBIC CpPEIACTBA IS 00pabOTKH

SKOHOMUYECKMX [JAHHBIX B COOTBETCTBUM C IIOCTaBJIECHHOM 3aJayeld, MPOAHAIU3UPOBATH
pe3yIbTaThl PACYETOB U OOOCHOBATH IMOTYYCHHBIE BBIBOJIBI

3HaTh

- OCHOBHBIC OIIPCACIICHUA U IIOHSATUSA;

- CBA3b MCXKY Pa3IMYHbIMH MAaTCMAaTUYCCKUMU O6’I)€KTaMI/I,
OIIMCBIBAOIIIUMHU 9KOHOMHUUYCCKHE IIPOLICCCHI;

- OCHOBHBIC MATEMAaTUYCCKHUEC METOABI, IPUMCHACMBIC IJIA pacyeTa
YKOHOMMYECKHUX TTOKa3aTeNel M aHaIu3a YKOHOMHUIECKUX IMpOoICCCOB;

- OCHOBHBIC MCETOABI UCCIICAOBAHNS, UCITIOJIb3YEMbBIC B MATEMATUYCCKOM
aHaJIn3e,

YMmeTh

- BOCIIPOMU3BOJIUTH OCHOBHBIE MATEMATUYECKUE MOIEIIN;
- pacro3HaBaTh MaTeMaTHUYECKUE OOBEKTHI;

- pemars 3a7a4y IpeJMETHOW 00IacTH: pellaTh CTAHJAPTHBIE 3a/1a4U 110
NPEJIOKEHHBIM METO/IaM U aITOpUTMaM, rpaduuecKy WILTIOCTPUPOBATh
3az1a4y;

- OLICHUBATh JOCTOBEPHOCTH IOJYYEHHOTO PEIIEHUS;

- BBIOMPATh ONTUMAJIbHBIN METOJI;

- 3aIMChIBaTh MaTEMATUYECKYIO IIOCTAHOBKY 3aJa4, CIOJIb3YEMbIX B
JJbHENIIEM IIPH IOCTPOCHUN MAaTEMaTHUECKUX MOJEIIEH;

Bmangers

- MaTCMAaTUYCCKUMHU METOAaMU, IPUMCHACMBIMHA JJI PCUHICHU
SKOHOMHYECKUX (MCCIIEA0BATEIbCKIX ) 3a/1a4;

- MaT€MaTN4YC€CKUM A3bIKOM Hpe,Z[MeTHOﬁ O6HaCTI/II OCHOBHBIMHU TCPMHUHAMU,
MOHSATHUSIMH, OTIPENICIICHUSIMH Pa3/Ie]IOB MAaTEMAaTHKH;

- OCHOBHBIMHU CIIOCO0AMU MpeICTaBICHHUSI MaTeMaTUYECKOM HH(pOopMauu
(aHanmuTHYECKUM, TpaUIECKUM, CHMBOJILHBIM);

- MaT€MaTN4Y€CKUM A3bIKOM Hpe,Z[MeTHOﬁ O6HaCTI/II 3aIMUCBIBATh PC3YyJIbTAThI
MPOBENEHHBIX UCCIICAOBAHHI B TEPMHUHAX MTPEIMETHOMN 001aCTH.

IIK-1 crnocoOHOCTBIO COGpaTB U NpPOaAHAIN3UPOBATb HUCXOAHBIC IAHHBIC, HCO6XOI[I/IMLIC JJIsL
pacdeTa OKOHOMHUYCCKHX MW COIUAIBHO-OKOHOMHNYECKUX HOKaSaTeJIefI, XapPaKTCPU3YIOIINX
ACATCIBHOCTD XO3HﬁCTByIOIJ.IPIX CY6’LCKTOB

3HaTh

- OCHOBHBIE ONpEACICHUS U MOHATHS;
- OCHOBHBIE MeTOIbl AU(hEepeHINaTLHOTO, UHTETPAIBHOTO WCYUCICHUS
U TPUMEHEHUs MX [JIs pElIeHHs 3aJad MaTeMaTU4ecKoro aHaiu3a H
MoOZeNIell YKOHOMUYECKHX 3a]1a4;

- ONpEIENECHHUS OCHOBHBIX IIOHSATUH, Ha3blBAET UX CTPYKTYpHBIE
XapaKTEepPUCTUKH;

- OCHOBHBIE METOJbl MCCIIEOBAaHUs, WCIIOJIb3yEMbIE B MaTEMaTHUYECKOM
aHaJIN3e;




YMeTh

- BBIIJATH 3HAHUS TEX MOHATHH, KOTOpBIE TPEOYIOTCS JUIS PeIICHHS
HPHUKIIATHBIX 331a4;

- 00cyxnath crocoObl 3pPeKTHBHOTO pelieHs MPUKIAIHBIX 32134,
- pacro3HaBath 3()(HeKTUBHOE pelieHne oT Hed(PEKTHBHOTO;

- OOBSICHSTBH M CTPOUTH MOJICTH YYCOHBIX MaTEMATHYCCKUX
YIPaBICHYECKUX 3a/1a4 U CTPOUTH THITUYHBIC MOJICITH YUeOHBIX
3KOHOMMHNYCCKUX 3a1a4,

- MPUMEHSATH METO/bl MATEMATHYECKOr0 aHAIIN3a K PEILICHUIO
MPOCTEHIINX 3a/1a4 SKOHOMHUYECKOTO XapaKTepa;

- BBIICIAThH 3HAHHS TEX TOHATHIA, KOTOPBIE TPEOYIOTCS LISl peLICHHS
NPUKJIaJHBIX 3a/1a4;

= KOPPEKTHO BBIPAXKATL U apIryMCHTHPOBAHHO 000CHOBBIBATE ITOJIOKEHUS
ONEeIMETHON 00NACTU RIHAHUS

Bmangets

- cnocobaMu IEMOHCTPALMU YMEHHUS aHAJTU3UPOBATh CUTYALUIO;

- METOJJaMU MaTeMaTH4YeCKOro aHaJIM3a MpU PELICHUH SKOHOMUYECKUX
3a/a4 C MPUBJIEYCHUEM MaTepUajoB JOMOJHUTENbHOMN JIUTEPATYPHI U
UHTEPHET PECYPCOB;

- HaBBIKAMHU U METOAMKaMU 000OIEHUS pe3y/IbTaTOB PELICHMUS,

BKCHCpI/IMeHTaHBHOﬁ ACATCIIBHOCTH,
- cmoco0aMmu OLICHMWBAaHHUsA 3HAYNMOCTHU U HpaKTH‘IeCKOﬁ IIPUTOAHOCTH

MIOJIyYEHHBIX PE3YJIbTATOB;

- npodeccHUOHaIbHBIM S3bIKOM IPEIMETHON 00JIaCTH 3HAHUS;

- cnocobaMu COBEpPIICHCTBOBAHUS MPO(ECCHOHATBHBIX 3HAHUH U
YMEHUH MyTeM HCTIOIb30BaHUS BO3MOXKHOCTEN MH(DOPMAIIMIOHHON CPE/IbI.




4. CTpykTypa, 00b€M 1 coaepkaHHe JMCHUILIHHBI (MOTYJIsI)
OO6miasi TpyJIOEMKOCTh JUCIMIUIMHBI COCTABISAET 6 3a4eTHBIX eAuHMI] 216 akaa. 4acoB, B TOM

qHUCIIC:

— KOHTaKTHas pabota — 8,6 akaj. 4acoB:

— ayaquTopHas — 6 akaj. 4acos;

— BHEAayIuTOpHas — 2,6 akaj. 4acoB
— caMocTosTeNNbHas padora — 198,7 akan. yacos;

— MOJTrOTOBKA K AK3aMeHy — 8,7 akaj. Jaca

®dopma aTTecTaluu - SK3aMeH
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£ 5 ©|caMocTosTenbHOM
JTHCIMIUIAHBI < O = YCIIEBaEMOCTH U | KOMIIETEHIIUT
s paboTsI N
1ab. | mpakT. S HPOMEXYTOUHOU
ek sam.| sam. g aTTecTaluu
1. 1. DeMEHTHI JIMHEHHOM,
BEKTOPHOM anreOpbl H
AHATMTHICCKON TE€OMETPHH
1.1 1.1. DmeMeHTH JUHEHHOMI
- BBITIOJIHEHHE
anreOpsbI: MAaTpPHIIBI,
OTpeaeTUTeNN CHUCTEMEI TPAKTHICCKOro OIIK-3, TIK
P N i 0,5/0,51 3 3aganus Ne 1 - tecT Ne 1 ’
JIMHEHHBIX anreOpanvecKux " 1
. «JInnelHas
ypaBHEHHH; OaTaHCOBbIC MOIEIH
anredpa»
B DKOHOMHKE
1
- BBIIIOJTHCHUE
MIPAKTHIECKOTO
1.2 1.2. BekropHas anrebpa u 3amanus Ne 2 - tecT Ne 2
N OIIK-3, TIK-
AHAJIMTUYECKass TEOMETpUs Ha 0,5/0,51 3 «BekTtopHas - UTOTOBBIM TECT 1
IUIOCKOCTH anrebpa u mo pazzmerny 1
aHATNTUYCCKAS
TreOMETPHUs)
Wtoro no paszeiny 1/11 6
2. 2. MaremaTuyeckuii aHaau3
1 - BBITIOJTHEHHE
MIPAKTHYECKOTO
2.1 2.1. [Ipenensr OIIK-3, TIK-
pea 0,5/0,51 3 3aJIaHUs 10 TEME - tecT Ne 3 ’
MOCJIEIOBATEIILHOCTH U (DYyHKIIUU 1
«MaremaTn4ecKu
W aHaIU3»
- BBITIOJTHEHHE
MIPaKTUYECKOrO
2.2 2.2. HenpepbiBHOCTH OIIK-3, TIK-
pep 0,5/0,51 2 3aJjaHUs 110 TEME - tecT Ne 3 ’
(GYHKIUH; TOYKH pa3pbiBa 1
«MaremaTu4ecku
i aHaIM3)»
- BBITIOJTHEHHE
NPaKTHYECKOrO
2.3 2.3. IlpousBoanas 1309005071 OIIK-3, TIK-
. p . by 0,5/0,51| 3 3amanms 1o teMe | - Tect Ne 3 ’
OJTHOW TIepeMEeHHOM 1
«MaremaTu4ecKu
¥ aHaIIM3)
2.4 2.4. Heonpenenennsiii, 0,5/0,51| 2 - BBIIIOJTHEHUE - tect Ne 3 OIIK-3, TIK-
oTpeaeNeHHBIN Hu MPAKTHIECKOTO 1
HECOOCTBEHHBIN HHTErpal 3aJaHMs 110 TEME
«MaTemMaTHuecKu

W aHaIU3»




- BBIIIOJTHCHUC

MIPAKTUYECKOrO
2.5 2.5. OyHKOAKM HECKOIBKUX 4 | 3anammsmoTeme [ - TecT No 4 OIIK-3, TIK-
TIePEMEHHBIX «DyHKININ - UTOTOBBIA TECT 1
HECKOJIbKHX
MEPEMEHHBIX)
Hroro no pasneny /11 /11 14
3. 3. Teopus BeposTHOCTEH
- BBITIOJIHECHHE
MIPAKTUYECKOTO
. OIIK-3, TIK-
3.1 3.1. CnyuaiiHbie coOBbITHS 0,5/0,5U| 5 3aJ]aHUs TI0 TEME - tect Ne 5 )
«Teopus
BEPOSITHOCTEN
- BBITIOJIHCHHE
MIPAKTUYECKOr0
. OIIK-3, TIK-
3.2 3.2. CnyuaiiHble BeTHYUHbI 0,5/0,51| 6,7 | 3amaHus o Teme - tect Ne 5 1
«Teopus
BEPOSITHOCTEN
Hroro no pasneny /i 11,7
4. 4. Marematuyeckasi CTaTUCTHKA
- BBITIOJTHEHHE
MPAKTUYECKOTO
4.1 ToueuHble M HHTEPBAJIbHBIE P OIIK-3, TIK-
/11 55 | 3amanmsi o teme | - Tect Ne 6
OILICHKH BBIOOPKH 1
«Maremarnyecka
sl CTAaTHCTHKA
- BBITIOJIHECHHE
MIPAKTUYECKOrO
4.2 TlpoBepka CTaTUCTUYCCKHX OIIK-3, TIK-
POBEp 0,5/0,51| 56 | 3amanms mo teme - tecT Ne 6
TUTIOTE3 1
«Maremarnyecka
sI CTATHCTHKA»
- BBITIOJIHECHHE
4.3 Ananu3 3aBUCUMOCTEH MPAKTUYECKOT0
. P - ect Ne 6 | OIIK-3, TIK-
(KOppesLMOHHO-PErPECCHOHHBIH 0,5/0,5U| 56 | 3amaHus mo Teme o
- UTOTOBBIN TECT 1
aHaJu3) «MaremaTnyecka
sl CTATUCTHKA)
Hroro no pasgeny 221 | 167
5. Dk3ameH
5.1 IMoaroroBka K K3aMeHY DK3aMeH OHK'13’ IIK-
Uroro no pazneny
Hroro 3a cemecTp 221 4/41 [198,7 9K3aMeH
Htoro mo AUCIUIIIMHE 2121 4/41 [198,7 JK3aMeH OIIK-3,ITK-1




5 O6pa3oBaTe/ibHbIC TEXHOJIOTHH

Peanuzanuss KOMIETEHTHOCTHOTO MOAXOAAa NPENyCMaTpUBAET MCIOJNb30BAHHE B
yueOHOM Mpollecce aKTUBHBIX M MHTEPAKTUBHBIX ()OPM IPOBEAEHUS 3aHATUH B COUYETAaHHU C
BHEAYJUTOPHOW pabOTON C IENbi0 (POPMUPOBAHUS W PA3BUTHS MPO(HECCHOHATBHBIX HABBHIKOB
obyuatomuxcs. CornacHo n. 34 Ilopsiika opraHum3alui M OCYLIECTBIEHHS JEATEIBHOCTU MO
o0pa3oBarebHBIM TpOorpaMMaM OakajaBpuaTa BBICIIEro oOpa3oBaHus (yTB. mpukazom MOuH
P® ot 05.04.2017 r. Ne 301), npu mpoBeieHUH y4eOHbIX 3aHATUHA 0OecleunBaeTCsl pa3BUTHE Y
OOYy4JaloIINXCsl HABBIKOB KOMAaHIHOW pabOTHl, MEXKIMYHOCTHOM KOMMYHHUKAIIUH, TPUHATHS
pellIeHH, JUAEPCKUX KauecTB, B TOM YHCJIE€ C YYETOM pErHOHAJbHBIX OCOOEHHOCTEH
npoeccuoHaNbHOMN NESTENIbHOCTH BBIITYCKHUKOB U MOTpeOHOCTEN paboTonaTeneil.

BeiOupast Ty niM MHYI0 TEXHOJIOTHIO paboOThl ¢ OOYYaIOUIMMHUCS, HEOOXOIUMO UMETh B
BUY, 4TO HanOonbmero 3ddexra oT ee MpUMEHEHHs] MOXXHO JOCTHYb, €CJIM YYUTHIBATH IIEITH
0o0pa3oBaHMs, Ha pealM3alUI0 KOTOPBIX JIOJDKHA OBITh HaIlpaBieHa HM30upaemasl TEXHOJOTHS,
coJiepaHKle, KOTOPOe MPEJACTOUT MepeaaTb 00yUyarolMMCsl ¢ €€ TIOMOIIBIO, a TaKXKe yCIIOBHS, B
KOTOPBIX OHa OyJeT UCIOIb30BaThCA.

B name#t pabote MBI HCTIONB3YEM CIIEAYIOIIEE.

1. TpanuuuoHHble oOpa3oBaTeibHble TeXHOJNOTUU. OpraHuzanus 00pa30BaTEILHOTO
mpouecca, MpeArnoiaracT MNpsAMYyI0 TPaHCIALMIO 3HAHUW OT MpenojaBaTeiss K CTYICHTY
(MperMyIeCTBEHHO Ha OCHOBE OOBSCHUTENbHO-WUIIOCTPATUBHBIX METOIOB OOyUYeHHMS).
VY4eOHasi JeSTENbHOCTh CTYy/EHTa HOCUT B TAaKHX YCIIOBUSX, KaK IPaBHUJIO, PENpPOIyKTUBHBIH
Xapakrep.

@opMbI y4eOHBIX 3aHSATHIA:

- uHpOpPMALMOHHAs JIEKUUs — T[IOCJIEAOBaTelbHOE M3JIOKEHWE Marepuana B
JUCLUIIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE IPEUMYIIIECTBEHHO BEpOAIbHBIMU CPEICTBAMH.

- IPAKTUYECKOE 3aHATHE, MIOCBALIEHHOE OCBOCHHUIO KOHKPETHBIX YMEHUN M HaBBIKOB I10
MPEIOKEHHOMY aJTOpUTMY.

2. Texnonmoruu mnpoeKkTHOro oOydeHus. OOpa3zoBaTeNbHBIA MpOLECC IMOCTPOEH B
COOTBETCTBUM C QJITOPUTMOM IIO3TAIHOTO PEUICHHs] MPOOJEMHON 3aladd WM BbBIIOIHEHMS
yueOHOro  3amaHus. [IpoekT  mpeanosaraeT  COBMECTHYIO  y4eOHO-IIO3HABATENIbHYIO
NeSITeIbHOCTh TPYMIbI CTYAECHTOB, HANPAaBJICHHYI0 Ha BBIPAOOTKY KOHIIEMIIUH, YCTaHOBJICHHE
nene u 3a1a4, GopMyIHPOBKY OXKUAAEMBIX PE3YJIbTATOB, ONPEEICHHE PUHIIMIIOB U METOIMK
pelieHusT TIOCTaBJICHHBIX 3alad, IUIAHUPOBAaHHWE XoAa paboThl, TOWUCK JOCTYIHBIX |
ONTUMAJIBHBIX PECYpPCOB, MOATANHYIO pealu3alyio MjaHa paboThl, MPE3EHTALUI0 PE3yIbTaTOB
pabotel, WX ocMmbicieHne U pedraexcuto. [IpuMmeHsieTcs B OCHOBHOM Ui Iepexona
KOMIIETEHIIUY Ha YPOBEHb BIIAJICHU.

OCHOBHBIE TUTIBI TPUMEHSIEMBIX HAMU B 00pa30BaTEIILHON JIEATEITLHOCTH MPOESKTOB!

HccnenoBarenbckuif  MPOEKT — CTPyKTypa mpuOmmkeHa K ¢opmary HaydHOTo
UCCIIEIOBaHUs (0Ka3aTelnbCTBO AaKTYalbHOCTH TEMBI, OIPEAEICHUE HAaydHOH HpoOJIeMBbl,
npeaMera M OoObeKTa MHCCIEOBaHMsS, LeJe M 3agad, METOJOB, MCTOYHMKOB, BBIJBM)KEHUE
THIIOTE3bI, 0000IIEHHE Pe3yNbTaTOB, BHIBOABI, 0003HaYeHHWE HOBBIX Mpobiem). PesympraTom
ABJsieTcsa yueOHast KapTa o MOJYJIIO Halleil 00pa3oBaTebHOM MPOrpaMMBbl.

TBOpUECKHU TPOEKT, MNPEANOJAraloIMid B OTIWYME OT MPEIbIAYIIEr0, KOHEYHBIN
IPOAYKT B CIEAYIOIIMX BapUaHTaX — ra3eTa K UCTOPUYECKH 3HAYHUMOMY «MaTeMaTU4eCKOMY»
coObITHIO (Tpa3aHuK yucia «IIu» u T.11.); «MaTeMaTHuecKas» OTKpBITKa (CBOETO poja ydeOHas
KapTa, TOJIbKO He(opMallbHO, KpacCOYHO 0(OpMIICHHAS; BUACOPOIHUK «S Haydy Bac pemars ...»
U T.II

NHpopMaMOHHBIH HpPOEKT — Yy4yeOHO-NO3HABaTeNbHAsl JEATENBHOCTh C  SIPKO
BBIPQ)KEHHOW 9BPUCTHYECKOH HANpPaBICHHOCTHIO (TIOMCK, OTOOp ©  CHCTEMaTh3aIus
MHPOPMALIUU O KaKOM-TO 0OBEKTE, O3HAKOMJICHHE YYaCTHUKOB IMPOEKTa ¢ 3TOi MH(popMmanuei,
ee aHanu3 U 0000IIeHNE 1, HAKOHEII, TPE3CHTAIUS M0 MPAKTHYECKOMY TPHIIOKEHHUIO).



4. HupopMallmOHHO-KOMMYHUKAIIMOHHBIE — OOpa3zoBaresbHble TexHoJoruu. OpraHuzanus
o0pa30BaTebHOTO Mpolecca ¢ MPUMEHEHHEM CIIEHUaIN3uPOBAHHBIX MPOTPAMMHBIX Cpel U
TEXHUYECKHX CpEACTB paboThl ¢ HH(popMmaimeld (MHPOPMALMOHHYIO Cpely YHHBEpPCHTETa
MOODLE).

6 YueOHO-MeTOaUYECKOE O00ecliedyeHHe CAMOCTOSITeIbHOI padoThl 00y4aroLuXCs
[IpencrapiieHo B npuiioxkeHUU 1.

7 OneHoYHbIE CPeACTBa JJIsl MPOBEACHHUS NMPOMEKYTOYHON aTTecTaluu
ITpencraBieHbl B IPUIIOKEHUU 2.

8 YueOHo-MeTOMMUYECKOE U HH(POPMALIMOHHOE o0ecniedeHue JUCHUIIHHBI (MOILYJIs1)
a) OcHoBHas1 TUTEpaTypa:

1. lunayes B. C. Boicmias marematuka: yue6Huk / B.C. IllunaueB. — Mocksa:
NH®OPA-M, 2019. — 479 c. — (Bricmiee obpazoBanue). — www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekcr: AIIEKTPOHHBIH. - URL:

https://new.znanium.com/catalog/product/990716 (mara oGpamenusi: 01.09.2020) — Pexum
JOCTYTIA: JUISI aBTOPH3. TIOJIb30BaTENICH.

2. Maremaruka: y4ye6. mocobue / FKO.M. [lanunos, JI.H. Xypbenko, I A. Hukonona,
H.B. HukonoBa, C.H. Hypuena ; mox pexa. JI.H. XypOenko, I''A. HukonoBoil. — Mock-Ba:
NHOPA-M, 2019. — 496 c.— (Bsicmiee obpazoBanue: bakanaBpuar). - ISBN 978-5-16-
102130-9. - Tekct: snexktponnsii. - URL: https://new.znanium.com/catalog/product/989799
(mata obpamenus: 01.09.2020) — Pexxum moctyna: uist aBTOpU3. TOIH30BATEICH.

0) /lonmoIHUTE/IbHAA JINTEpPaTypa:
1. Teopust BeposSTHOCTEH UM MareMaTHYecKas CTaTUCTHKA: Yd4eOHoe mocooue /
buprokoBa JL.I'., boopuk I'1., MatseeB B.U., - 2-e uzn. - Mocksa: HUL[ UTH®PA-M, 2017. -

289 c¢. (Bwicuiee oOpazoBanme: bakamaBpuar) ISBN  978-5-16-011793-5. - Tekcr:
anektponnbiii. - URL: https://new.znanium.com/catalog/product/370899 (mara oOparieHus:
01.09.2020) — Pexxum moctyna: st aBTOPH3. MOJIH30BATEIICH.

2. Maremaruka B mpuMmepax M 3ajadax: yued. mocobue / O.M. J[lertsipesa, JI.H.
Kypb6enxko, I''A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. —
372 c. — (Boicmiee obpazoBanue: bakanaBpuar). - ISBN 978-5-16-102288-7. — Tekcr: 37ek-

tpoHHbld. — URL: https://new.znanium.com/catalog/product/989802 (mata oOpatieHus:
01.09.2020) — Pexxum mocTy-ma: Juis aBTOpU3. TOJIb30BaTENCH.

3.@uxrtenromnsly, ['M. OCHOBBI MaTeMaTHYECKOro aHam3a: yueOHuk: B 2 yactsax / .M.
@uxrtenronsl. — 11-e u3a., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — TekcT : 35eKTpOHHBIH / DNEKTPOHHO-OMONMMOTETHAs
cucrema «Jlanby» : [caiitr]. — URL: https://e.lanbook.com/book/112051 (mata oOparieHus:
01.09.2020) — Pexxum gocTy-ma: Ajsi aBTOPHU3. MMOIH30BATEIICH.

4. ®uxtenronsly, ['M. OcHOBBI MaTeMaTHYECKOro aHalu3a: yueOHuK: B 2 yacTsx / [.M.
®uxrtenronsil. — 10-e uzn., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TekcT: »1neKTpOHHBIN // DIEKTpOHHO-OMOIMOTEUHAs
cuctema «Jlanwy : [caiiT]. — URL: https://e.lanbook.com/book/115730 (mara oOpaieHus:
01.09.2020). — Pesxxum gocTyma: Aisi aBTOPU3. MOJIb30BATENCH.

5. lllumages B. C. 3amaunuk 1o BeICIIeH MaTemaruke: y4eb. mocobue / B.C.
unaueB. — 10-e u3a., crepeotun. — MockBa: UHOPA-M, 2020. — 304 c. — (Bsicuiee



https://new.znanium.com/catalog/product/990716
https://e.lanbook.com/book/115730
https://e.lanbook.com/book/112051
https://new.znanium.com/catalog/product/989802
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989799

obpazoBanue). - ISBN  978-5-16-101831-6. TekcT:  AJIEKTPOHHBII.
https://new.znanium.com/catalog/product/1042456 (nara obpamenus: 01.09.2020)

URL:

B) MeTtoauuyeckue yKasaHus:

Jlypwe, U. T'. Beicmas marematuka. [Ipaktukym : yue0. mocooue / W.I. Jlypwe, T.IL.
®ynTtukoBa. — Mocksa : Bysosckuii yueonuk : MH®OPA-M, 2018. — 160 c. - ISBN 978-5-
9558-0281-7. - Tekcr : amektpoHHblif. - URL: https://znanium.com/read?id=309232 (nata
obpamenus: 01.09.2020). — Pexxum gocTyma: mo moarnvmcKe.

r) [IporpammHoe obecnieuenne u MHTEepHET-pecypChl:

IIporpammuoe obecnieyenue

HaunmenoBanmue .
o Ne norosopa Cpok neicTBUs TMLIEH3UU

MS Windows 7
Professional(mms  |A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Ofﬁce 2007 Ne 135 ot 17.09.2007 6eccpouHo
Professional
77ip cB000IHO pacnpocTpangeMoe 110 0eCcCpPOYHO
Adobe Reader c¢B00OIHO pactpocTpauseMoe 10 0eccpoUHO
MAXIMA ¢B000JTHO pacnpocTpanseMmoe 110 0eCcCpPOUHO
FAR Manager cB00oOHO pacrpocTpausgemoe 10 0eCcCpPOUHO

IIpo¢eccuonasibabie 0a3bl JAHHBIX U MHGOPMaNU

OHHBIC CIIPABOYHLIC CHCTEMbI

Hassanue xypca

CchbUIKa

Nudbopmanmonnasi cucrema - EnuHoe OKHO AocTyma K
H(GOPMAIIMOHHBIM PeCypcam

URL: http://window.edu.ru/

IMouckoBass cucrema Axkamemusi Google (Google URL: https://scholar.coogle.ru/
Scholar)
HanmonansHas UH(POPMAITMOHHO-aHATUTHYECKAS

cucreMa — Poccuickuii MHAEKC HAyYHOTO LIUTHUPOBAHUSA
(PUHIT)

URL:
https://elibrary.ru/project_risc.asp

9 MaTtepuajJibHO-TEXHHYECKoe o0ecnedyeHue TUCIUTIINHBI (MOILYJIs1)

MaTepI/IaJIBHO-TCXHI/I‘-ICCKOC obecrieucHue JUCHUIIIMHBI BKIIIOYACT!


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://new.znanium.com/catalog/product/1042456

YyeOHble ayIMTOpUM s TPOBENEHHUS 3aHATHHA JeKIMoHHoro tuma: Jlocka,
MYJbTUMEAUMHBIE CPEJICTBA XpPaHEHUSs, IEpPeJau U MpeICTaBIeHHs] HHPOPMAIIIH.

VY4eOHble ayUTOPUM JUIS TPOBEACHUS MPAKTUUYECKUX 3aHATHH, TpPYNIOBBIX H
MHAUBUAYAIbHBIX KOHCYJIBTAIMH, TEKYLIEr0o KOHTPOJIS M MPOMEXYTOYHOM aTrectanuu: Jlocka,
MyJbTUMEAUUHBIN IPOEKTOpP, SKPaH.

Kommuiexkc Meroamueckux pa3pabOTOK (pa3gaToyHOro Marepualia M METOIUYECKUX
yKa3aHMHd) H\WIM KOMIUIEKC TECTOBBIX 3aJaHUil Ui TOATOTOBKM M IPOBEACHUS
MIPOMEKYTOUYHBIX U PYOEKHBIX KOHTPOJIEH.

[Tomermenus u1st caMOCTOATENbHOM paboThl yuanmxcs: [lepcoHanbHble KOMIBIOTEPHI C
nakerom MSOffice, Beixomom B MHTEpHET U ¢ JOCTYNOM B AJIEKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTebHyI0 Cpely YHUBEPCHUTETA.

[Tomemenne st XpaHeHHs W OPOPUIAKTUYECKOro OOCTYKUBaHUS Y4eOHOTO
obopynoBanusi: Illkapel a7 XpaHeHUs y4eOHO-METOAMYECKOM JOKyMEHTAlMM, Y4eOHOTro
00opy/IoBaHus M y4eOHO-HATIISIIHBIX TTOCOOMIA.



IIpuniaoxenue 1

IIpumepHbIe ayntuTOPHBIE KOHTPOIbHBbIE padoThl (AKP)

AKP 1 «IIpenes 1 HenmpepbIBHOCTHL (PYHKIMID)

1. Boruucanthb npene:

lim—x2_5X+1- lim—Sx_lO ; lim —X2_5X+6‘
a) x30 IX+7 ’ 6) X+2V3X—2—2’ B) XD 3X3+7X:
li 2\/?—5\/;+2_
. 5x—10 m 5’
lim ; X 2

r) x2x’=x—2 ) Vx+3x2

AKP 2 «IIpousBoanas

3ananmue 1. Haiinure nmpon3BoaHbIe JaHHBIX (QYHKITUH.

a) yzlnx ’

V1+
6)y’=e - x>+3x*+6x+6,
o) y=lLea

3ananme 2. Borancnure npuOIMXeHHO ¢ IPUMEHEHUEM NTPOU3BOIHON 3HAUCHHE (DYHKIIUU

y=x'=2x+4 o x=3,002

3aganue 3. Boruncnure npezaen, ucnonb3ys npasuio Jlonurans.

. tgx —x
hmg—2
x20Sin Xx—Xx

. sinbx
lim .
e) x20 X

AKP 3 «HeonpenejaeHHbIN HHTErpaj»



1. HaiiTn nHTErpa:

X'+x*—6x dx
——dx — -3
a) f X’ ; 6) 9T B) fe &
2x+5 dx
[ \4 7(1)(
r) f(2+5x] dx : ) f[x—3)(x+1) : e) fc0522x
1—23”5 dx f(7x—§+4cosx dx
) X“+2x+3 : 3) X

AKP 4 «OnpenesieHHbIN HHTErpaI»

1. BpIYHCIUTH HHTETPAJ:

4 x}_ e id 2n
fe[de J(x+1)lnxdx fxsinxdx fx2cosxdx
a) 1V 6) i ; B) 0 ; r) o
osin(lnx T dx A 1
f dx 7 f sin x-cos? xdx f
m o1 * ; e) 2xmx . x) 1 ; 3) 0

5

y d
fx 3\/l—xdx X

W D

2. Haiitu niomaab (purypsl, orpaHn4eHHoi rpagukamMu GpyHKumii

:l =x, x=2 =—
a)yx’y’ ; 6) x:y,y33x20

AKP 5 «®HII»

) 2
1. Beruucanthb npubmmkénnoe 3Hadenne Gynkuun  U—X +XyZ+Z g rouke

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

(x—1)e"dx



_2 2
2. HaiiTu Haubomblee U HaMMeHbIIee 3HaUeHUs! QYHKIHH f (X Y )_X +2y"=5xy

B 06MIACTH, 3a1aHHOM cucTemoii nepasencts  X=~ 1y =—1;x+y<I

— 2 2 .
3. CocTaBHTh ypaBHEHHE JIMHHH YpoBHS i pyskipn  U=X + 4y +dx+dy; C=13,

B TOUKE A“;_Z) )
AKP 6 «Marpuusl. Onpeageanrtenaun.CucreMb»

_ _(?
3ananue 1. Pemmre MaTpuyHOE ypaBHEHHE (A B) «=C+D ,

EREREESR

 +2x, +4x, =31
X, +x, +2x, = 20;
X, — X, +x, =9.

rac

3aganue 2. Pemure cucremy
a) mo popmynam Kpamepa;
0) metomom ["aycca;

B) C IMOMOIIBI0 0OpPaTHOM MaTPHIIBIL.

3ananue 3. Vccnenyiite CUCTEMBI HA COBMECTHOCTD, B CIIy4ae COBMECTHOCTH, HAUUTE
pelIeHue, creaanTe IpoBepKy.

x,—x,+3x,—Tx, =5; 3x, —3x, +x,—8x, =0;
x, —3x, +x,—4x, =7, x, —4x, +5x,—12x, = 0;
x, —2x, +14x, -31x, =15; 5) X, +2x, +3x, +2x, =0.

a)

IIpumepHble HHAMBUAYATbHBIE JoMalIHue 3aganus (U/13)

N3 Nel «Ilpenennbi»

Brruncnute npenenst QyHKIHIA:

xt-x*-8 . x*-x-2
A lim

1. == 7x +9x - D = 12x - X7 - x+2.
* 2 M b




o A1+2x-3 In(1 + sin 4x)
lmi [

1 lim

3.7 x-2 g 4.0 -1y
im (V3 +2 - V&) fim —** 1
5 A ar2s 6.~ isin(x+1).

3

limH 2x- le Iim x -lnHl +£H
7 o] 2x +1] . g Y 0 x0

2

=25» =3

9. Uccrenyiite Ha HENPEPHIBHOCTD (DYHKIIHIO /) B TOUKax u X2 =3, Cpenaiire

CXEMaTHYECKHUI YePTEK.

10. Haiinure Touku pa3psiBa GyHKIHMH. CHenaiTe 4epTex.

-x, ecmux <0,

2

a
y ZHx eciu 0<x <2,

a

a

b
x+1, ecmux>2.

NO3 Ne2 «<HeonpepneneHHble HTErpasibl»

1 [ —Ssdx
4—x
2
2. AR gy
¢1+x
1+arctgx
—d
3 f 1+x° "
2
4. fix-l-inxdx

fcos4xsin5xdx

6. [ xIn(x*+1)dx
7. J‘%dx
9. f%dx

10. f@dx

N3 Ne3 «DHII»
o 2 2 2
1. Haittu %%y , €CITH 2X+y tz =e

— 2 y
2. Boluucnuth npuOIMKEHHOE 3HAYCHUE (1)yHKuI/II/I Z_\/X +Se B Touke B
(2,03:0,02).



) 3
3. Haittu osxkctpemym Qynkuun  Z=X ¥+ 4x=27y+y

N3 Ne4 «Matpunsl. Onpeneanrtean. CucreMbD

1. Haiitu marpuny X. IlpoBepuTh NpaBUIBHOCTb PELICHUS IMOJCTAHOBKOM HalJEHHOMN
MAaTpHuIbl B UCXOJHOE YPABHEHUE.
— T

= Lo 11 -2
A=p1 3 -3q; B:H H C =p-3 21
i3 2 -1f

2. Pemmth cucteMy TMHEHHBIX YpaBHEHHH TpeMs crioco0amu:
- o hopmynam Kpamepa,
- MAaTPUYIHBIM METOIOM (C TIOMOIIbIO 0OPATHOW MATPHIIHI),

- metonoM ["aycca.

04x, +x, +4x; =-2;
0 X +x, +2x3 =-1;

Hle - Xy +2x; =-4.

3. Pemnts cuctemsl ypaBHeHUN MeToI0M ["aycca, cienaTh BBIBOJ O COBMECTHOCTH. B
HEOIPEJEICHHBIX CUCTEMaX HalTU 00Ilee ¥ YaCTHOE PELICHUE U CIENaTh IPOBEPKY.

0 x; +2x, +4x; - 3x, =0;
0 3x; +2x, - x3- x4 =1; H 3x; +5x, +6x5 - 4x, =0;
H3x1 +2x, +2x5 +3x, =1; H3xl +8x, +24x; - 19x, =0;

a) H6x1 +4x, +x3 +2x, =2. 6) | 4x, +5x, - 2x; +3x, =0.






IIpuiaoxenue 2

7 OueHoYHBbIE CPeICTBA /sl NPOBeAeHUS MPOMEKYTOUHOMH aTTecTAlluN

a) Hna}mpyeMble PeE3yJabTaTbI oﬁyqemm H OLICHOYHBIC CPEACTBA IJIAA IIPOBCACHUS l'[pOMe)KyTO‘lHOﬁ arTrecranmum:

CrpyKTypHBIii
JIEMEHT
KOMITETEHIIUU

[Tnanupyemsbie pe3ylbTaThl 00y4eHUs

OneHouHble cpeacTBa

IIK -1 cnoco0HOCTBIO COOPATH U MPOAHAJIU3MPOBATH UCXOIAHbIE JaHHbIE, HE00OX0AMMbIe /IJIsl PACYeTa IKOHOMUYECKUX M COLMATILHO-
IKOHOMHUYECKHMX MoKa3aTe/eil, XapaKTepU3yIOIIUX IeATeJbHOCTh X0351iiCTBYIOIIHNX CYObEKTOB

3HaTh

- OCHOBHBIE OIIPEJEIICHHs] U TIOHATHS;
- OCHOBHBIE METOABI
auddepeHINATBHOT0, HHTETPAIbHOIO
HCYUCJICHUS W NPUMEHEHHUS UX IS
pelIeHus 3a1a4 MATeMAaTHYeCKOI 0
aHAJIM3a M Mojeseil IKOHOMHYECKHX
3aaay;

- OIpeneNeHusl OCHOBHbBIX OHATHIA,
Ha3bIBAET UX CTPYKTYpPHbIE
XapaKTePUCTUKH;

OCHOBHBIE METObI HCCJICI0BAHUS,

HCMOJb3YyEeMbI€ B MATEMATUY€CCKOM
AHAJIN3e,

Uucnosas nociie0BaTeaIbHOCTh U €€ ipeaest. CBOMCTBA CXOMSMIIUXCS
MOCJIEA0BATEBHOCTEM.

Oynkusa ogHol nepemenHo. [Ipenen pyHkmuu B TOUKe 1 OECKOHEYHOCTH.
VYenosue cymectBoBanus npeaena. OQHOCTOPOHHUE IPEEIBI.

beckoneuno mainbie n 6ecKoHEYHO OoJbie GYHKIIMU U UX CBOMCTBA. TeopeMa

0 CBsI3M Ipezena U 0eckoHeuHo Maiiol. [lepBblil u BTopoii 3ameuareabHble
IIPEIEIIBL.

HenpepsiBHOCTE QyHKIIMH B Touke. CBOMCTBA (DYHKIHMIA, HEPEPHIBHBIX B
Touke. Touku pa3pbiBa GYHKIIMN U UX KIacCUPUKAIIHS.

[IpousBoanas. MexaHu4eCckuii, F€OMETPUYECKUI U DKOHOMUYECKUN CMBICIT
npou3BoaHOM. CBsi3b HENMPEPHIBHOCTH U qudPepeHInpyeMocTr PyHKIIH.
Huddepenunan GpyHKumu, €ro CBOUCTBA U MPUMEHEHUE B IPHOIMKEHHBIX
BBIYNCIICHUSIX.

[IpaBuio Jlonuransg u ero NpUMEHEHUE ISl BBIYMCICHUS IPEIEIIOB.
MoHOTOHHOCTE (yHKIMH. JIOCTAaTOUYHOE YCIOBUE BO3pACTAHUS U yObIBAaHUS
bynkimn. dxerpemMyMm ¢yHkuuu. HeoOxomuMoe U JOCTaTOYHOE YCIOBUS




CrpyKTypHBIii
3JIEMEHT
KOMITETEHIIUU

[Tnanupyemsbie pe3ynabTaThl 00yueHHUs

OreHO4YHbIE CPEICTBA

10.

11.
12.

13.

14.
15.
16.
17.

CYLIECTBOBAHMSI TOUEK IKCTPEMYyMa.
BeinykinocTs, BOrHyTOCTh (DyHKIMU. JJocTaTOuHOE yCI0BHE BBITYKIOCTH U
BOrHyTocTy GyHKiuu. Touku nepernda. Heobxoaumoe u JocTaTouHOe
YCIIOBHS CYLIECTBOBaHMS TOYEK Ieperuoa.

Acumntorsl  rpadpuka  (QyHKIMH:  BEpTHKAJIbHBIC,
HAKJIOHHBIE ACHUMIITOTHI M YCJIOBUS UX CYIIECTBOBAHMS.
[TepBooOpasnas. HeonpeneneHHbIN HHTETpAl U €70 CBOMCTBA.

Meroap! MHTErpUpOBaHUs (METOJ] 3aMEHBI IEPEMEHHOM, METO/
MHTETPUPOBAHUS 110 YACTSAM).

3agaun, NPUBOJAIINE K IOHATHIO ONPEAEICHHOro HHTerpaia (o Iiomaau

TOPU30HTAJILHBIC

KPUBOJIMHEHHON Tpaneuuu, o MponeHHOM IyTH, 00 00beMe MPOoU3BEeICHHON

MIPOIYKITHH).

OnpeneneHHblil UHTErpajil v ero CBOMCTBA.

WHTerpan ¢ nepeMeHHbIM BEPXHHUM IIPEJEIOM U €r0 CBOMCTBA.
®opmyna Herotona — JleitOnuma.

HecoOcTBeHHbIE HHTErpaJIbl IEPBOTO POJA U MX CBOMCTBA.

n

YMeTn

-  BBIICNATH 3HAHUS  TeX
KOTOpbIE TpeOyroTCsl  JUIs
NPUKJIAIHBIX 3a/1a4;

- oOcyxnmath crnocoosl 3(PPeKTUBHOTO
pelIeHHS TPUKIIAIHBIX 33134,

- pacno3HaBath 3(()EKTUBHOE pEUICHUE
0T HedPEKTUBHOTO;

MMOHSATHH,
peleHus

- O0OBACHSITH n CTPOUTH MOACIN
y‘I€6HBIX MaT€MaTH4YCCKHUX u
YHPaBJICHUYCCKUX 3aga4 n CTPOUTH
THUIINYHBIC MOJICIN y‘I€6HI)IX

OKOHOMMYCCKHX 3aaay,
= MNOPUMCHATH MCTOJAbI MATCMATHYCCKOI'O

Ilpumepnvle npakmuueckue 3a0anus 011 IK3AMEHA:

1. Beruucaure npenenbl:

a)

1+4x—x .
_ lim

4

2x-1-15

3x-arcsin 2x

lim —— 3 lim
2w Xx+3x742x" . 6) x2000sX—C0s’x ;p) x»3  X—3
x = 2 N
d_y 2 y=1nc(‘tsgin£t).
o dx 9 :e4x—x oo ©
2. Haiigure ans pyskmii: a) Y 0) Z

3. Haiitu npou3BoaHbIE CISAYIOMUX QYHKITUH.




CrpyKTypHBIii
3JIEMEHT
KOMITETEHIIUU

[Tnanupyemsbie pe3ynabTaThl 00yueHHUs

OreHO4YHbIE CPEICTBA

aHajau3a K PELICHUIO NPOCTEHIINX 3a1ad
9KOHOMMYECKOI'0 XapakTepa,

- BBIACIATH 3HAHUA  TeX
KOTOpbIE TpeOyroTcs s
IIPUKJIAIHBIX 3a]a4;

- KOpPPEKTHO BBIpaXaTh u
apryMEeHTHPOBAHHO 000CHOBBIBAThH
MIOJIOKEHMSI IPEAMETHOM 00J1aCTH 3HAHMSL.

MOHSATHUH,
peleHus

. 1
y=sin x+—
X

2. y:(X+th]6

X X
y=l5me1) et

) ) 2 yx*+1

n y:(X+4)5+X

s x—y—e y+2=0

"

Haiiti mpomssosubIe Broporo mopsiaka (Y )

6, y=lxlVx+1
x:tzfl,
y=1+t3.

o .Z,

7. x(,(,(,(_)

3T~ . .128
4. BBIYMCIINTE: a) \/_\/3"'1 , 0) (1_1) .

1—cos x

. . . in3x- )2
5. Halitu Heonpeien€HHBIM MHTETpal:  a) f Sin3 x-Cos 5 xdx ,0) (x=sinx)

f(2x+5)-exdx.

dx.

B)




CrpyKTypHBIii
3JIEMEHT
KOMITETEHIIUU

[Tnanupyemsbie pe3ynabTaThl 00yueHHUs

OreHO4YHbIE CPEICTBA

V20
xdx

Vx2+5

6. BeIunciauTh onpeneseH bl HHTerpan 2

1
f 4 x-arcsin xdx
7. BBIUMCIUTD ONIPEACIICHHBIN HHTErpan o

— 2_
8. Haiitn muomanb (urypbl, orpaHU4YE€HHON JTUHHUSIMU: x=4, y =4x.

=x'=2xy+4y°
9. UccnenoBarh Ha SKCTpeMyM (PyHKIIHIO I=X —zXyTtay

10. Pemmre 3anaqy Komm: Y COS°X dy=[y*+1] dx yl0I=0

Bnanets

- crmocobaMu JeMOHCTPAIMA YMEHHUS
AQHAIM3UPOBATH CUTYAITHIO;

- METOZaMH MaTeMaTHYECKOI'o aHaJIn3a
MIPU PEIICHUN YKOHOMUYECKUX 3a7a4 C
MPHUBJICYCHUEM MaTePHAIIOB
JIOTIOJTHUTEIHHOMN JINTEPATypPhl U UHTEPHET
pecypcoB;

- HaBBIKAMHU U METOJUKAMU 0000IIEHUS
Pe3yJIbTaTOB PEIICHHUS,
HKCIEPUMEHTATHHON ACSITEILHOCTH;

Ilpumepnvle npuxknaousie 3a0a4u u 3a0anHu
3agaua 1. 3aBHCHUMOCTB IyTH OT BPEMEHH MPH MPSIMOIMHEHHOM ABUKEHUN TOUKH

1
s==t>+2t°-3
—mytbBM,a !
t=4c

3aJ1aCTCA YPAaBHCHUCM ,rage S — BpEM: B C.

Brrancnure ee CKOPOCTb U YCKOPCHHE B MOMCHT BPpECMCHU

3agaua 2. 3aBHUCHUMOCTH 00bEMa BBIMTyCKa MPOAYKIMK V OT KalUTaNbHbBIX 3aTpaT K
onpenensercs Gpynkuuein V=V,In(4+K?). Haiitu untepsan nsmenenus K, Ha koropom




CrpyKTypHBIii

AJIEMEHT [Tnanupyemsbie pe3ynabTaThl 00yueHHUs OneHoyHbIe CpeCcTBa
KOMITETCHITH

- crmoco0aMu OIICHUBAHUS 3HAYMMOCTH U
MPAKTUYECKON TPUTOJHOCTH MOTYUYECHHBIX
pE3yJIbTaTOB;

- NpoQeCCHOHATBLHBIM S3bIKOM
HpEIMETHOM 0GIACTH HAHMS, yBEJIMUYEHHUE KAUTaJIbHBIX 3aTpaT Hed(D(PEeKTUBHO.
- cnocobamu COBEPLIECHCTBOBAHMUS
npoecCHOHANBHBIX 3HAHUA W YMEHHMA
MyTEM  MCIHOJIb30BAHUS  BO3MOXKHOCTEH
WHGOPMAITMOHHON CpeIbl.

OIIK - 3 cnoco0HOCTHIO BHIOPATh HHCTPYMEHTAJIbHBIE CPEACTBA 1Jis1 00Pa00TKH IKOHOMUYECKHUX JAHHBIX B COOTBETCTBHU € NMOCTABJICHHOMI
3aj1aveii, MPOAHATHU3UPOBATH Pe3yJbTAThl PACYETOB H 000CHOBATH MOJTy4YeHHbIE BHIBObI

3HaThb - OCHOBHBIE OIIPECIICHUSA U ITOHATH; Marpunpl. [IeficTBHs HaX MaTpULlaMU ¥ UX CBOWCTBA.

Onpenennureny U UX CBONCTBA.

OOparHas MaTpuIla U €€ CBOMCTBA.

Panr marpuiisl.

OITUCHIBAIOIIMMH SKOHOMHUECKHE Cuctembl TUHEHHBIX anreOpanvdecKux ypaBHEHUH. MaTpudaHas 3aruch.

MPOTIECCHI; Merons! perenusi: popmyisl Kpamepa, Mmatpuunsiii cioco0, metof ["aycca.

Hccnenosanne CJIAY Ha coBMecTHOCTB. Teopema Kponekepa — Kanemm.

Juddepenunanbable ypaBHEHHS IEPBOTO mopsiaka. OCHOBHBIE ONpEIeICHHS.

Teopema Komm. 3agaya Komn.

8. OcCHOBHBIE BU/IbI HHTETPUPYEMBIX B KBaJpaTypax Iu(epeHInaabHbIX
YpaBHEHUH: C pa3leNsIIOIIUMUCA TIEPEMEHHBIMH, OTHOPOJIHBIE, JINHENWHBIE,
CHOCOOBI UX PEIIeHHUS.

9. Tlousarue nuddepeHuanbHbIX YpaBHEHUN BbICIINX MOPsiiKoB. OO01iee
pemenue, yactHoe pemenue. Teopema Komm. 3anaua Komm.

10. ®yHKIIMM HECKONBKUX NepeMeHHbIX. OCHOBHBIE onpeneneHus. JIMHuu ypoBHS

aHaJIM3e, (GYHKIUH BYX ITEPEMEHHBIX.

- CBA3b MCXKY Pa3JIMYHBIMU
MaTCMaTn4CCKUMHU OG’bCKTaMI/I,

DAl D

o

- OCHOBHBIC MaTCMAaTHYCCKHNEC MCTO/BI,
MMPUMCHACMBIC [JIA pacuCTa
9KOHOMHMYECKHUX IMOKa3aTeIe U aHaIn3a
9KOHOMHYCCKHUX IMPOLCCCOB,

- OCHOBHBIC M€TOAbI UCCJI€A0OBAHUSA,
HCIMOJb3YyEeMbI€ B MATEMATUYC€CKOM




CrpyKTypHBIii
3JIEMEHT
KOMITETEHIIUU

[Tnanupyemsbie pe3ynabTaThl 00yueHHUs

OreHO4YHbIE CPEICTBA

11. YacTHple npon3BoaHbIe (YHKINU HECKOIBKUX NepeMeHHOo [Ipon3Boanas mo
HaMpaBJICHUIO.

12. I'pagrieHT (GyHKIMH U €T0 CBOWCTBA.

13. DkcrpeMym GYyHKIMHU ABYX NepeMeHHbIX. Heobxoaumoe u JocTaTouHoe
YCIJIOBUS CYLIECTBOBAHUS TOYEK IKCTPEMYMaA.

14. YCc10BHBIN SKCTPEMYM.

15. AnreOpanueckas popma KOMITJICKCHBIX YUCEN U ACUCTBUS HAJ] HUMH.

16. Tpuronomerpuueckasi popma KOMIUIEKCHBIX YUCET U ISHCTBUS HAJl HUMHU.

YMmeTs

- BOCIIPOU3BOJUTH OCHOBHBIC
MaTEMaTHYCCKHUE MOACIIN,

- pacmio3HaBaTh MaTeMaTHYECKHE
OOBEKTEHI,

- peraTth 3aJjauu peIMEeTHON 001acTH:
pelaTh CTaHapTHHIE 334aYM 110
NPEeIOKEHHBIM METO/IaM U aITOpUTMaM,
rpaguyecKky WITIOCTPUPOBATH 3a/1a4y;

- OLICHHUBAaTh JOCTOBEPHOCTH MOJIy4YE€HHOTO
peleHus;

- BRIOMpATh ONTUMAJIBHBIA METO]T;

- 3aIIMChIBAaTh MATEMATUYECKYIO
IIOCTAHOBKY 3a/1a4, UCIIOJIb3yEMBIX B
JaJIbHENIIEM IPH IOCTPOEHUN

Ilpumepniuvie npaxmuueckue 3a0anus u 3a0aiu

3ananme 1. CocTaBbTe aJrOPUTM PEIICHHUS .. ... 3aaUH.

5/.2
3ananue 2. Berauciaure npuOIMKeHHO y = \/x_ npu x = 1,03.

1i arcsin(2x - 4)

2
3anaua 3. Beruncnute npeaen no npasuny Jlonurans -2 X -4

3ananue 4. ChopMmympyiTe HEOOXOMMOE YCIOBUE IKCTpeMyMa (DYHKIIMH OJTHOU
IIEPEMEHHOM.

12
y=2+
3anaua 5. MccnenoBats GyHKIIUIO U IOCTPOUTH €€ rpaduK: x*—4

3agaya 6. KakoB reoMeTprueCKHil CMBICIT ONPEAEICHHOTO HHTETpasia OT JAHHON
(GyHKIIUM B JTAHHOM WHTEpBAJIE B IEKapTOBOI cuCTeMe KOOpAHHAT?




CrpyKTypHBIii
3JIEMEHT
KOMITETEHIIUU

[Tnanupyemsbie pe3ynabTaThl 00yueHHUs

OreHO4YHbIE CPEICTBA

MaTeMaTHUYECKUX MOJICIICH;

3aganme 7. YKaxure BepHOE YTBEP)KICHHUE O (DYHKIIUU JIBYX MEPEMEHHBIX:
a). TPaiMeHT NEePIECHINKYISIPEH KacaTelIbHOM IIIOCKOCTH;
0). TpaJIuCHT SABJIACTCS MPOU3BOTHON 11O HAIIPABJICHHIO;
B). TPAJIMEHT SIBJISICTCS KacaTeIbHOW K JIMHUU YPOBHS;

T). TpaUeHT OIpeJIeIsieT HallPaBICHNE MAKCUMAJIbHOW CKOPOCTH M3MEHEHHS
(GyHKIHH.

3ananmue 8. Yxaxure JIOXKHOE yTBepknenue o GyHKIIMU ABYX IEPEMEHHBIX:
a). HenpepbIBHAS PyHKIUS Beeraa nuddepeHnupyema;

0). yHKIMA, UMEIOIIas MpesieN B TOUKe M, MOXKET OBITh pa3pbIBHA B 3TON TOUKE;
B). y muddepeHnupyemMoit PyHKIIMU CYIIECTBYIOT YaCTHBIC TTPOU3BOJIHBIC;

I'). U3 HEIIPEPBIBHOCTH YaCTHBIX IPOU3BOIHBIX B TOUKe M ciienyer
T depeHIMpyeMOCTh GYHKIIMU B 3TON TOUKE.

3aganue 9. [IpoBectu nosnHoe uccaenoBaHue PyHKIUN U IOCTPOUTH UX IpadUKu:
2
—X

1. y=x-e




CrpyKTypHBIii

3JIEMEHT [TnanupyemMbie pe3yabTaThl 00ydeHUS OreHOYHBIE CPEJICTBA
KOMITETCHITUH
3aganne 10. Haiitn HauGonbinee n HanMeHblIee 3HaueHne pyHkumn y=f(x) Ha
OTpe3Ke la;b]
9
=x+—1,;10
1. Y x | }
2x—1
5 y=T—1-2;0]
: 2+x :
3. y=x2-\/3—x[1;3]
Bnanets - MaTEeMaTHYCCKUMHU METOJIaMH, Ilpumepnvie npakmuueckue 3a0anus u 3a0auu

IPUMEHIEMbIMHU IS PELICHUs
9KOHOMHYECKHX (MCCIe0BaTEeNbCKUX )
3ajau;

- MaTEMaTU4YCCKHUM SA3BIKOM HpeZ[MCTHOf/'I
00J1acTH: OCHOBHBIMHU TEPMUHAMH,
TOHSATHSIMH, OTIPENICIICHUSIMH Pa3/IeIOB
MaTeMaTHKU;

- OCHOBHBIMHU CIIOCOOAMHU NpeICTaBICHHS
MaTeMaTu4ecKoi HHPOpMaUU
(ananuTHYECKUM, TpaduUecKuM,
CUMBOJIbHBIM);

3agaua 1. [Tycts Temn uadusiuu cocrapnseT 1% B nens. Ha ckombko
YMEHBIIUTCS TIEpBOHAYAIBHAS CyMMa Yepes moyiroja’?

3agaua 2. 3aBUCHMOCTH MEXIY H3AepKKamMu npou3BocTBa C 1 00beMoM
npoxykiuu Q Beipaxaercsa Gpynkuumeit C = 30Q — 0,08Q°. Onpenenuts cpennue u
MpeaeNbHbIE H3AEPKKHU MpU 00beMe mpoaykuuu Q =5 en.
3anaua 3. Oyskiuu crpoca D u npeyioKeHust S OT LIEHBI P BBIPAKAIOTCA
COOTBETCTBEHHO YPaBHECHUSIMU

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

HaiiTi 35macTUH4HOCTh Crpoca U MPEJIOKEHHS TP PAaBHOBECHOM 1IEHE, a TAKKE
M3MEHEHUE J10X0/a (B MPOIEHTaX) MpHy yBenndeHuu 1eHsl Ha 10%.




CrpyKTypHBIii
3JIEMEHT [Tnanupyemsle pe3ysbTaThl 00y4eHUs OneHouHbIE CpescTBa
KOMITETEHIIUU

- MaTEMATUYECKUM SI3BIKOM TIPEIMETHON
00J1acTH: 3aMUCHIBATH PE3YIILTAThI
MIPOBEACHHBIX UCCIICIOBAHUIA B TEPMUHAX
npeaIMeTHON 00IacTu.

6) HOpﬂJIOK NMpoOBEACHUSA HpOMe)KyTOqHOﬁ aTTeCTaluu, NMNoKa3saTe/Jiui 1 KPpUTEPUHU OLICHUBAHUSA

IIpomexyTouHas aTrecTanus 1o JMcUMIUIMHE «MaTemaTrkay BKI0YaeT TEOPETUUECKUE BOIIPOCHI, TIO3BOJIAIOLINE OLICHUTh YPOBEHb YCBOCHHUS
00yJaroIMMHCs 3HaHUH, U IPAKTUYECKUE 3a/1aHUs, BBISBIISIONINE CTETIEHb CPOPMUPOBAHHOCTH YMEHHUHN U BIIaICHUH, IPOBOAUTCS B POPME IK3aMEHA.

DK3aMeH 110 JaHHOW TUCUIUTIINHE MTPOBOJUTCS B YCTHOM (popMe 10 SK3aMEHAIIMOHHBIM OWMJIeTaM, KaKIbIi U3 KOTOPHIX BKIIOYACT 2 TEOPETUUECKUX
BOMPOCA ¥ OJHO MPAKTUYECKOE 3aJaHHeE.

IToxa3zaTenu u KPUTECPHUHA OLICHUBAHUSA IK3aMEHA:

— Ha OIEHKY «OTJIUYHO» (5 6a/10B) — 00yUaIONIUIiCs TEMOHCTPUPYET BHICOKUI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUI, BCECTOPOHHEE,
CHUCTEeMaTHYECKOE U TITyOOKOe 3HaHWE yUeOHOTro Marepuasa, CBOOOTHO BHITIONHIECT MPAKTUYECKUE 3aJaHHSI, CBOOOIHO ONEPUPYET 3HAHUSMH,
YMEHHSIMH, IPUMEHSET UX B CUTYALMSAX MOBBIIIEHHON CI0KHOCTH.

— Ha OLIEHKY «X0po1Io» (4 Oana) — o0yJaroImuiicsi IeMOHCTPUPYET CPEAHUN YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHLIMI: OCHOBHbIE 3HAHUS, YMEHHUS
OCBOEHBI, HO JIOIMYCKAIOTCSI HE3HAUUTENbHbIC OIIMOKH, HETOYHOCTH, 3aTPYAHEHHS MIPH aHAIUTHYECKUX ONepaIusX, IepeHoce 3HaHUN 1 YMEHUH Ha
HOBBIE, HECTAH/IAPTHBIE CUTYALIUH.

— Ha OLIEHKY «Y/I0BJeTBOPUTEIbHO» (3 6asia) — 00yyaromuiicsi AEMOHCTPUPYET TOPOTOBbIM ypPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIUIN: B XO/€
KOHTPOJIBHBIX MEPOIIPUATHUI OITyCKAIOTCs OLUIMOKH, IPOSIBISIETCA OTCYTCTBUE OT/IEJIbHBIX 3HAHUN, YMEHUHN, HABBIKOB, 00yUYarOIINUICS UCIIBITHIBAET
3HAYUTEIIbHBIC 3aTPYIHEHMSI IPU ONIEPUPOBAHUY 3HAHUSIMU U YMEHHUSMM IIPU UX IIEPEHOCE HA HOBBIE CUTYaLMH.



— Ha OIEHKY «HEYI0BJIETBOPUTEIbHOY» (2 Oaia) — 00yJaroIuiics JeMOHCTPHUPYET 3HaHUs He Ooee 20% TeopeTHIECKOro MaTeprana, JoImyCKaeT
CYHICCTBCHHBIC OH_II/I6KI/I, HC MOXCT IIOKa3aTb MHTCIICKTYAJIbHbIC HABBIKU PCHICHUA ITPOCTHIX 3aJ1a4.

— Ha OLICHKY «HeYI0BJeTBOPUTeIbHO» (1 0amn) — oOyuaromuiicss He MOXET IIOKa3aTh 3HAHUS Ha YPOBHE BOCTIPOM3BENICHHS U OObSICHEHHS
UH(POPMaLIUH, HE MOXKET [T0Ka3aTh MHTEIIEKTYAJIbHbIE HABBIKU PELICHUS MPOCTHIX 3ajay.
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