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1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOY/JIs1)

Menp ocBoeHus aucuUIUIMHBL «MaTemaTuka» COCTOMT B IIOJYYEHHH CTYACHTAMHU
(GbyHIaMEHTAJIBHBIX MAaTEMaTHYECKHMX 3HAHUH M TMPOYHBIX MPAKTHYECKHMX HABBIKOB II0
HCIIOJIb30BAHUIO METOJOB MATEMAaTHU4ECKOIO aHajau3a Il MCCIECIOBAHMS MAaTeMAaTHYECKUX
MOJIEJIEN TEX WJIM UHBIX IIPOLIECCOB U SBJICHHI, B TOM YUCJIE U SKOHOMUYECKUX, I TIOJIy4YCHHUs
AQHAIIMTUYECKUX U YUCIICHHBIX PELICHUH IIOCTABJICHHBIX 33/1a4.

Jns noctrkeHus NOCTaBICHHOM LN B Kypce «MaremaTrkay pemarTcs 3a1a4u:

- Pa3BUTHA JJOTUYECKOTO U AITOPUTMHAYECKOTO PEILICHNUS;

- OBJIQJICHUS OCHOBHBIMHY METOJIaMHU MCCIIEIOBAHUS U PEILICHUS MATEMAaTUYECKUX 3a/1a4;

- BRIPAOOTKY YMEHHSI CAMOCTOSTENIFHO PAaCIIUPATh MaTeMaTHIECKHAE 3HAHUS U IPOBOUTH
MaTEeMaTHYECKUI aHAIIN3 DKOHOMUYECKUX 3a/1a4;

- MCIOJIB30BAaHMUE METOJ0B MaTEMaTUYECKOTO aHAJIM3a U €ro MOJEIIEH B MPAKTUYECKON
NEATEIBHOCTH C IPUMEHEHUEM COBPEMEHHOM BBIYMCIIMTEIIBHON TEXHUKH;

- O3HAKOMMTH CTYJIEHTOB C OCHOBHBIMM MAaTE€MaTUYECKUMHM METOJAMHM W MOJEISIMHU
HCCIIEIOBAaHUS BEPOSITHOCTHBIX 3aKOHOMEPHOCTEN MacCOBBIX OJJHOPOIHBIX CIydailHbIX COOBITHM.

2 MecTo TMCHMTIIIMHBI (MO/IYJIs1) B CTPYKTYpe 00pa30oBaTebHON MPOrpaMMbl

Jucnunnuaa MaremaTrka BXOIUT B 0a30BYIO 4acTh y4eOHOTO TUTaHa 0Opa3oBaTeIbHON
IIPOTPaMMBI.

JUis  u3ydeHus  JUCUUIUIMHBI  HEOOXOoAMMbl  3HaHMsS  (YMEHHUs,  BIJIAJCHUS),
c(OpMHUPOBAHHBIC B PE3YJIbTATE H3yUCHHS AUCIUTIINH/ TPAKTHK:

Jns  u3ydeHWs  AUCHUIUIMHBI ~ HEOOXOIWMBI  3HaHWS  (YMCHHUs,  BIAJCHUS),
c(OpMHUPOBAHHBIC B pE3yabTaTe U3YUEHHUsS Kypca MaTeMaTHKH B 00BbEME MpOrpaMMbl CpeaHEr
TITKOJTBI.

OcBoeHne TaHHOW AUCIUIUIMHBI IPEAIIOIAraeT, YTo B Pe3yJIbTaTe U3YYCHHUS IKOJIHLHOTO
Kypca MaTeMaTHKH OOyJaromHiicss IMeeT cpOPMHUPOBAHHOE TPEACTABICHUE O MaTEMaTHKE Kak
YHUBEPCAJIbHOM SI3bIKE HayKH, 00 HJEAX M METOJaX MaTeMAaTHKH, BJIaJIceT MaTeMaTHUYCCKUMHU
3HAaHUSIMH U YMEHUSIMHU, COOTBETCTBYIOIIUMH DeneparbHOMY KOMIIOHEHTY TOCYAapCTBEHHOTO
CTaHJapTa 001Iero 00pa3oBaHMs, UMEET PA3BUTOE JIOTUYECKOE MBIIUICHUE, IPOCTPAHCTBEHHOE
BOOOpakeHne, 00J1a1aeT BRICOKMM YPOBHEM AITOPUTMUYECKON KYJIbTYPHI.

3HaHUS U yMEHHs, YCBOCHHBIC B IPOIECCE M3YYCHUS MATEMATUKUA HEOOXOJUMBI JUIS
OCBOEHHS IPYTUX JUCIUILINH €CTECTBEHHOHAYYHOTO M IPO(ECCHOHAITBHOTO IIHKIIOB.

3HaHus (YMEHHUS, BJIQJICHHS), TOTYYCHHbIE TPU U3YyYCHUH NAHHOUN AUCUHUIUIMHBI OyIyT
HEOO0XOIUMBI JIJISl U3YyUCHHS TUCIUILTAH/TIPAKTHK:

Teopus ¢puHaHCOB

MeTtoap1 00pabOTKH SKOHOMUYECKON HHPOpMAITUH

O1eHKa CTOMMOCTH NPEANPHUATHS (OpraHU3aLIH )

®duHaHCOBOE INTAHUPOBAHKUE U IPOTHO3UPOBAHHE

3 Kommnerenuun o0yyarouierocsi, opMupyembie B pe3yJbTaTe 0CBOCHUS

AUCHHUILIMHBI (MOLYJIS) U IJIAHUPYEMble Pe3yIbTaThl 00y4eHust

B pesynbrate 0cBOeHMS AUCLUILIUHBI (MOyns) «MaremaTHkay 00ydaroUIuiics 10JKeH
o0najarh ciaelyronUMI KOMIETEHIHSIMU:

CTpyKTYypHBIi [Tnanupyemble pe3ynbTaThl 00y4eHUs
JJIEMEHT
KOMIIETEHIIUHI




OIIK-3

CIOCOOHOCTBIO BEIOpaTh HHCTPYMEHTAIBHBIE CPEACTBA TSl 00padOTKH

SKOHOMHUYECKUX JAHHBIX B COOTBETCTBUU C NIOCTABJIICHHOMN 3aJ1aueii, IPOAHAIU3UPOBATh
pe3ynbTaThl pac4eTOB U 0OOCHOBATH MOJYYEHHBIE BHIBOIbI

3Hare

- OCHOBHBEIC OHpel[eJIeHI/ISI U IIOHATHA,

- CBA3b Me)K[[y pa3JII/I‘-IHI)IMI/I MaAaTEeMAaTHUYCCKUMHAN O6"beKTaMI/I,
OITMCBIBAKOIIIMMHU 3KOHOMHNYCCKHUC HpOHeCCBI;

- OCHOBHBIC MaTEMATUYCCKUEC MCTO/bI, HpI/IMeHﬂeMBIe JUISA pacqua
SKOHOMHUYECKHX MTOKa3aTeJeH U aHaIM3a SKOHOMHUYECKUX MTPOIIECCOB;

- OCHOBHBIC ME€TOABI UCCIICAOBaAHUA, I/ICHOJ'H)?;yeMI)IC B MAaTCMaTHU4YCCKOM
aHajmse;

Ymets

- BOCIIPOM3BOJIUTH OCHOBHBIE MAaTEMaTHYECKNE MOJIEIIN;
- pacnio3HaBaThb MaTeMaTH4YecKue OOBbEKTHI;

- pelaTh 3a1a4y IPEeJMETHOM 00IacTH: peliaTh CTaHAapPTHBIE 3aJaud 110
MPeII0KEHHBIM METOIaM U aJITOPUTMaM, IpaduyecKu WILTIOCTPUPOBATh
3az1aqy;

- OLICHMBATh JOCTOBEPHOCTH MOJYYEHHOTO PEIICHHUS;

- BBIOMPATh ONTUMAJILHBIA METO/T;

- 3alMChIBATh MATEMATUYECKYIO IOCTAHOBKY 3a/1a4, UCIIOJIb3YEMBIX B
JAIbHENIIEM TIPH IOCTPOCHUHM MATEMAaTUYECKUX MOJIENEH;

Bnazets

- MaTCMAaTHYCCKUMH METOJaMU, IPUMECHACMBIMU JJI PCHICHUA
SKOHOMMUECKHUX (MCCIIeI0OBATEIbCKHX) 3a1a4;

- MaTeMaTUYECKUM SI3bIKOM MTPEMETHOM 001aCTH: OCHOBHBIMU
TEPMUHAMH, TIOHSATHSIMH, OTIPEIICIICHUSIMH Pa3/IeiIOB MAaTEMATHKH;

- OCHOBHBIMH CIIOCO0OaMH TIPEACTABICHUSI MaTeMaTHYeCKON HHPOpMaITUU
(ananmuTHYECKUM, TpaUIECKUM, CHMBOJIBHBIM);

- MaTeMaTUYECKUM SI3bIKOM MTPEMETHON 00IaCTH: 3aIMChIBATh PE3YIIbTAThI
MPOBEACHHBIX HCCIICIOBAHUI B TEPMHUHAX TPEAMETHON 00IaCTH.

ITIK-1 criocoOHOCTBIO COOpaTh M MpOaHATM3UPOBATh UCXOIHBIC TAHHBIC, HEOOXO0IUMBIC JIJIs
pacyeTa 5KOHOMHYECKHX U COIMATbHO-3KOHOMUUYECKHX MTOKa3aTeNIeH, XapaKTEPHU3YIOIITHX
NESTEHBHOCTh XO3SHUCTBYIOIINX CYOBEKTOB

3HaTh

— OCHOBHBIC OIIPE/ICIICHUS U MTOHSATHUS,
— OCHOBHBIC METOIbI TU(PPEPEHIINATBHOTO, MHTETPATBHOTO HCUNCIICHUS
Y IPUMEHEHUS UX JIJIS PEIICHMS 3a]]a4 MAaTeMaTHYeCKOTO aHAIn3a U
Mojelneli 3KOHOMHUYECKHX 3a1a4;

— OIpeAeneHHs] OCHOBHBIX MOHATHI, Ha3bIBAET UX CTPYKTYpPHBIE
XapaKTEPHUCTHKY;

OCHOBHBIE METO/IbI UCCIIEOBAHUS, UCTIOIb3YEMbIE B MATEMAaTUYECKOM

aHau3e,




YMmeTn

— BBIIENATH 3HAHUS TEX MOHATUN, KOTOpblE TPeOyrOTCS AJIs pELICHUs
NPUKIIAHBIX 3a]1a4;

— 00cyxaath crioco0bl 3(h(HEKTUBHOTO PEIICHUs TPUKIATHBIX 3a/1a4;

— pacno3HaBaTh 3()(HeKTUBHOE pelieHne OT HeI(PEKTUBHOTO;

—  O0OBICHATH u CTPOUTH MOAeIn y‘Ie6HBIX MaTeMaTH4YCCKUX U
YIIPABJICHYCCKUX  3aJad n CTPOUTHL THIIMYHBIC MOJICIN y‘-Ie6HI)IX
DKOHOMUWYCCKUX 3a4a4,

— THPHUMCHSATH METOAbI MaTEMATHUYCCKOI'O aHalln3a K PCIICHUIO
HPOCTEHIINX 3a/1a4 SKOHOMHUYECKOTO XapaKTepa;

— BBIIEJSTH 3HAHUS TeX MOHATUN, KOTOpbIE TPeOyrOTCs A pelIeHUs
MPUKIIAAHBIX 33/1a4;

— KOPPEKTHO BbIpAXATh U ApTYMCHTHPOBAHHO 000CHOBBIBATH IIOJIOKEHUS

MpeAMETHOM 001acTH 3HAHUS.

Bnazets

— CcrmocobamMu IeMOHCTpPAIMK YMEHHUS aHAIN3UPOBATh CUTYAIUIO;

— MCTOJaMH MAaTEMAaTUYCCKOT'O aHaIM3a IIpHu PEIICHUN SKOHOMHUYCCKHUX
3a7a4 ¢ MPHUBJICYCHHEM MATEPHATIOB JOTOJHUTEIFHON JINTEPATyPhl 1
UHTEPHET PECYPCOB;

— HaBBIKAMH U METOJUKaMU 0000IIEHNUS pe3yIbTaTOB PELICHHS,
3KCHepI/IMeHTaJ'IBHOI\/’I JCATCIIBHOCTH,

— cmocobamu OIICHUBAHHUA 3HAYMMOCTH U HpaKTquCKOﬁ IMPUTOJHOCTH
IMOJIYYCHHBIX PE3YJIbTATOB,

— 1po(ecCHOHAIBHBIM A3bIKOM IPEAMETHON 00JIaCTH 3HAHUS;

— croco0aMu COBEPIICHCTBOBAHUS MPO(ECCHOHATBHBIX 3HAHUN U yMEHUH

MyTE€M KCIOJIb30BaHUS BO3MOXKHOCTE MHPOPMAIIMOHHOM Cpebl.




4. CTpyKTypa, 00b€éM H coep:KaHHue T CHUIIJIMHBI (MOAYJIs1)
OO0mast Tpy10EMKOCTh TUCIUILUIMHBI COCTABJISICT 6 3a4eTHhIX enuHull 216 akaa. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas paborta — 8,6 akaJl. 4acos:
— aynuTopHas — 6 akaJl. 9acos;
— BHeAayIUTOpHAs — 2,6 aKaj. 9acoB

— camocTositenbHas pabota — 198,7 akaz. yacos;
— IMOATOTOBKA K 9K3aMeHy — 8,7 akaj. gaca

dopma aTTecTaluy - SK3aMEH

AynutopHast =
YAUTOpHA 5 s E dopma
KOHTaKTHas pabora
p % g Bitx TEKYILErOo
Pa3nen/ Tema g (B axaz. yacax) E R . KOHTPOJIS Kon
B 3 S |caMocTOsTENBHOM
JICLIMITITMHEI “ 2 = YCIIEBAEMOCTH U | KOMIIETSHIHU
g 5 paboThI .
ek na6. | mpaxr. | € 8 MPOMEKYTOTHON
. < <
3aH.| 3aH. | & aTTeCTanuu
1. 1. DJIEeMEHTBI JIMHEUHOH,
BEKTOPHOH anreOpbI u
AQHAJIMTUYECKON T€OMETPUH
1.1 1.1. DneMeHTH JTHHCHHOM
- BBINOJIHEHUE
anreOpsbl: MaTpHIIbI,
OIpeIETUTENN CHUCTEMBI MPAKTHICCKOTO
. ? 0,5/0,51 3 3amanus Ne 1 -TecT Ne 1 OIIK-3, TIK-1
JIMHENHBIX anreOpanvyecKux .
. «JIuneiinas
ypaBHEHHUH;, OaTaHCOBBIC MOICITH
anrebpa»
B DKOHOMUKE
1
- BBINOJIHEHUE
MPAKTHIECKOTO
1.2 1.2. BekropHas anredpa u 3amanust Ne 2 - tect Ne 2
aHAJIUTUYECKass TeOMETpUS Ha 0,5/0,51 3 «BekropHas | - utorossii Tect |OIMK-3, TIK-1
IJIOCKOCTH anrebpa u o pazzeny 1
aHaIUTHYECKast
TEOMETPHSD)
Wroro no pazaeny 1/11 6
2. 2. MareMaTH4yecKuii aHaInu3
- BBINOJIHEHUE
MPAKTHIECKOTO
2.1 2.1. TIpenensr
pel 0,5/0,511 3 |samammimoreme | -TecrNe3  |OIIK-3, [IK-1
MTOCIIETOBATEIBHOCTH U (DYHKITHH
«MartemaTHuecKu
W aHaIU3)
- BBINOJIHEHHUE
TPAKTHIECKOTO
2.2 2.2. HemnpeprisaocTs
pep 1 ]0,5/0,51 2 |samammamoreme | -TecrNe3  |OINK-3, [IK-1
(YHKIMHT; TOYKH pa3phiBa
«MaremaThuecKu
W aHaIU3)
- BBINOJIHEHHUE
MPAKTHIECKOTO
2.3 2.3. Ilpomssoguas KLU
3. Tpoussonmas Gy 0,50,51| 3 |samammsmoteme| -TectNe3  |OINK-3, IK-1
OITHOM TepeMeHHON
«MatemaThuecKu
W aHaIU3)




- BBITIOJIHCHUEC

24 24, HeonpeneneHHsbli, MPaKTHIECKOTO
ornpeseeHHbII u 0,5/0,5U| 2 | 3amanus mo teme -TecT Ne 3 OIIK-3, TIK-1
HECOOCTBEHHBIN HHTErPaj «MareMaTHIECKH
¥ aHaIIN3»
- BBIIOJIHEHHE
MPAKTHIECKOTO
25 25. @ - 04
5 25 YHKIIMA HECKOJIBKUX 4 3aJIaHus 110 TEME TECT Nj) OIIK-3, [IK-1
MIePEMEHHBIX «DyHKIIUU - UTOT'OBBIN TECT
HECKOJIBKMX
TIEPEMEHHBIX)»
HWroro no pazzneny /11 /11 | 14
3. 3. Teopus BeposiTHOCTEH
- BBINOJIHEHHE
MPAKTHIECKOTO
3.1 3.1. Cny4aiiHbie COOBITHSI 0,5/0,5U| 5 | 3amaHus o TeMe -TecT Ne 5 OIIK-3, TIK-1
«Teopus
BEPOSATHOCTEH»
- BBINOJIHEHHE
MPAKTHIECKOTO
3.2 3.2. CnyuaiiHble BETHMYUHBI 0,5/0,5U| 6,7 | 3amaHus 10 TEME -TecT Ne 5 OIIK-3, TIK-1
«Teopus
BEPOSITHOCTEI
HUroro no pazneny 1 | 11,7
4. 4, MatemaTHueckasi CTaTHCTHKA
- BBITTOJIHEHHE
MPaKTUYECKOTO
4.1 4.1. Toueunsie u
1/11 55 | 3aganus o reme - tecT Ne 6 OIIK-3, TIK-1
HMHTEPBAJIbHBIC OLICHKHU BHIOOPKHU
«MatemaTu4ecka
sl CTAaTUCTUKAY
- BBITTOJIHEHHE
MPaKTUYECKOTO
4.2 4.2. IIpoBepka
POBEp 0,5/0,51| 56 |samammsmoteme| -TecrNe6  |OIIK-3, IIK-1
CTAaTHUCTUYCCKUX THUIIOTE3
«MatemaTudecka
sl CTAaTHCTUKAY
- BBINOJIHEHHE
4.3 4.3. AHanuz 3aBUCHMOCTEU MPaKTUIECKOTO - tecr No 6
(KOppensIMOHHO-PErpecCUOHHBIT 0,5/0,51| 56 | 3amanus mo Teme . OIIK-3, TIK-1
- UTOT'OBBIH TeCT
aHanmu3) «MateMaTtruecka
sl CTAaTHCTUKAY
Wroro no pasaeny 2721 | 167
5. Dk3amen
5.1 TToaroToBka K 3K3aMeHy DK3aMeH OI1K-3, TIK-1
HUroro no pazneny
HUroro 3a cemectp 221 4/411 |198,7 3K3aMEH
Uroro o aucuuiuinye 221 4/411 |198,7 JK3aMEH OIIK-3,ITK-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanuzanus KOMIIETEHTHOCTHOTO MOAX0/1a IPEAyCMaTPUBAET HCII0JIb30BAaHUE B y4eOHOM
mporecce AaKTUBHBIX M WHTEPAKTUBHBIX (OPM TPOBENEHHS 3aHATHH B COYETaHUU C
BHEAYAUTOPHOU paboTOil ¢ 1enbio GOpPMHUPOBAHUS U PA3BUTUSA NPOPECCHOHATBHBIX HABBHIKOB
oOyuarommuxcs. CornmacHo 1. 34 Ilopsiaka opraHW3alMyd W OCYHIECTBICHHS JESTEIHLHOCTH TI0
o0Opa3oBaTelbHBIM MTporpaMMaM OakajlaBpHuarta BbICHIEro oOpas3oBanus (yrB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu npoBelieHUN yueOHBIX 3aHATUI 00ECIIeUNBACTCS pa3BUTHE Y
oOyJaromuxcss HAaBBIKOB KOMAHIHON pPabOThl, MEXKIMYHOCTHOW KOMMYHHKAIIUW, MPHUHSATHUS
pelIeHUH, JHUAEPCKUX KadyecTB, B TOM YHCIE C YYETOM pETrHOHAJIbHBIX OCOOEHHOCTEH
npoeccHOHATBFHON IS TETFHOCTH BBIITYCKHUKOB U MMOTpeOHOCTEN paboToaaTerneii.

Bri6upast Ty WM MHYIO TEXHOJIOTHIO padoThl ¢ 00ydYaroUUMuUcs, HE0OX0AUMO UMETh B
BUJly, YTO HauOoJIbIero 3ppeKra OT ee MPUMEHEHUS MOXKHO JOCTHYb, €CJIU YYUTHIBATH LIEIU
o0pa3oBaHMs, Ha peaJu3allMi0 KOTOPbIX JOJDKHA OBITh HamlpaBiieHa M30MpaeMas TEeXHOJOTHS,
coJiep’KaHue, KOTOpOe MPEACTOUT MepeiaTh 00yJaroluMCs € €€ MOMOILBIO, a TAK)KE YCIIOBHUS, B
KOTOPBIX OHA OyJIET UCII0JIb30BATHCA.

B nammeit pabote MbI HCTIOJIB3YEM CIIEAYIONIEE.

1. TpaguuuonHsle oOpa3zoBaTesbHble TexHOJOrMu. OpraHusanus 00pa30BaTEIBLHOIO
mpolecca, MIpeanoyiaraeT NpSIMYI0 TPaHCISALMIO 3HAHUW OT TMpenojaBareiss K CTYACHTY
(MpeuMyIIeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUIIOCTPATUBHBIX METOJ0B OOy4yeHus).
VYyeOHast JeSITeNbHOCTh CTY/AE€HTAa HOCHT B TaKMX YCIOBHUSX, KaK MPaBHJIO, PENpPOTYKTUBHBIN
Xapakrep.

®opMbl y4eOHBIX 3aHATHI:

- UHpOpMAalLMOHHAs JIEKUUs — I[OCIEeNOBaTEeIbHOE M3JI0KEHHE MaTepuaila B
JUCLUUIUIMHAPHOM JIOTHKE, OCYILECTBIIIEMOE IPEUMYILIECTBEHHO BEpOAIbHBIMU CPEACTBAMHU.

- IPAaKTUYECKOE 3aHATHE, MOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUIN U HAaBBIKOB IO
IIPEUI0KEHHOMY aJITOPUTMY.

2. TexHomoruu mpoekTHOTO oOydeHus. OOpa3oBaTeNbHBIA TPOLECC TOCTPOSH B
COOTBETCTBUHU C QJITOPUTMOM IO3TAIIHOIO DPEUICHHUs MPOOJEMHOM 3aJadd WM BBINOJIHEHUS
yuebHoro 3aaanus. [IpoekT npeamnosaraeT COBMECTHYIO y4eOHO-I103HABATEIbHYIO 1€ATEILHOCTh
I'pYIIbl CTYJEHTOB, HAIIPaBJICHHYIO HAa BBIPAOOTKY KOHLIEHIMH, YCTAaHOBJICHUE Liesiel U 3ajad,
(GOpMYIHUPOBKY OKHUIAEMBIX PpE3yJbTaTOB, OIpele/eHHe NPUHLUIOB M METOJUK peIIeHUs
IIOCTABJIEHHBIX 3aJay, IJAHUPOBAHHME XoJa pPAaOOTHI, NOUCK JOCTYNHBIX M ONTHUMAJbHBIX
pecypcoB, MOATAIIHYK pEANM3alUI0 IUlaHa paboThl, MPE3EHTALUIO PE3yJIbTaTOB palbOThI, UX
ocMbIcieHHe U peduiekcuto. [Ipumensercs B 0CHOBHOM [yl Iepexoa KOMIETEHIIMN Ha YPOBEHb
BJIQJICHMUSL.

OcHOBHBIE TUIIBI IPUMEHSEMBIX HAMH B 00pa30BaTEe/IbHON 1A TEIbHOCTH ITPOEKTOB:

HccnenoBaTenbCKkuil MNPOEKT — CTPYKTypa MNpubmmkeHa K ¢GopMmaTy HAay4dHOTO
UCCIIeIOBaHUs  (JI0Ka3aTeNbCTBO AKTYalbHOCTH TEMBbI, OIpelesieHHe HaydyHOW MpoOsieMsl,
npeaMera U oObeKTa MCCeloBaHMs, Lelded M 3agad, METOJ0B, MCTOYHHMKOB, BBIJIBUKEHUE
TUNoTe3bl, 0000IIeHne Pe3ynbTaToB, BBIBOJABI, 0003HAYeHHE HOBBIX Ipobiem). Pesymbrarom
ABIIsETCs yueOHast KapTa [0 MO0 Halllel 00pa3oBaTeIbHOM MPOrpaMMBl.

TBopueCckuil NPOEKT, NPEANOoaraloliuii B OTIMYME OT MPEABIAYILEro, KOHEYHbIN
IPOAYKT B CIEIYIOUIUX BapHaHTaX — ra3era K UCTOPHMUECKH 3HAYMMOMY «MaTeMaTHYECKOMY»
coObITHIO (Tpa3HUK yKcna «[Iu» u T.1.); «MaTeMaTHuecKas» OTKPBITKA (CBOETo pojaa yueOHas
KapTa, TOJIbKO He(hopMalbHO, KpacO4HO 0(hopMIIeHHAs!; BUACOPOIHK « Sl Haydy Bac pemarh ... » U
T.II.

WubpopMallMOHHBI MPOEKT — y4eOHO-TO3HaBaTeNbHAs JEATENBHOCTh C  SIPKO
BBIPA)KEHHOW 3BPUCTUYECKON HAIIPABICHHOCTHIO (ITOMCK, 0TOOP M cUCTEeMaTH3alus HHOopMaIUU
0 KakoM-TO 0OBEKTe, 03HAKOMJICHHE YJaCTHUKOB MPOEKTa ¢ 3TOH MHpOpMaluei, ee aHaTu3 U
00o00111eHne U, HAKOHEL, IPE3EeHTALN 110 TPAKTUYECKOMY NPUIIOKEHHIO).



4. WMudopManmoHHO-KOMMYHHUKALIMOHHBIE —00Opa3oBaresbHble TexHosoruu. OpraHu3anus
00pa30BaTEeNILHOTO MpoIecca ¢ MPUMEHEHHEM CIIEHUAIN3UPOBAHHBIX MPOTPAMMHBIX Cpell U

TEXHUYECKUX CPEICTB paboThl ¢ wuHPOopMmanmeld (MHPOPMAIMOHHYIO Cpely YHHBEPCHUTETa
MOODLE).

6 YueGHO-MeTOANYeCKOe o0ecTiedyeHHe CAMOCTOSITe/IbHOI padoThl 00yUaroLmMXxcs
[IpencraBneno B nmpuiioxxenuu 1.

7 OueHOYHBbIE CPEACTBA ISl IPOBEAeHU POMEKYTOYHOM aTTeCTAMN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOMMYecKOe U HH(OPMANIMOHHOE 00ecTiedeHue TUCIIUTITTHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypA:

1. Illunayes B. C. Beicmias maremaruka: y4yeOnuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Beiciiee o6pa3oBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - TexkcT: AIIEKTPOHHBIN. - URL:

https://new.znanium.com/catalog/product/990716. (mata o6pamenus: 01.09.2020) — Pexum
JOCTYyTA: JJIsl aBTOPU3. TTOJIb30BATEIEH.

2. Maremaruka: yue6. moco6ue / FO.M. Jlanunos, JI.H. Xyp6enxko, I'.A. Hukonosa, H.B.
Huxonoa, C.H. Hypmea ; mom pen. JL.H.Xyp6enko, I'.A.HukonoBoii.— Mock-Ba:
NHO®PA-M, 2019.— 496 c.— (Bwicmee o6OpaszoBanme: bakamaBpuar). - ISBN
978-5-16-102130-9. - Texcr: AIIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/989799. (mata o6pamenus: 01.09.2020) — Pexum
JOCTYyTA: JJIsl aBTOPHU3. TTOJIb30BATEICH.

0) lonoJiHMTEILHAS JIATEpaTypa:

1. Teopust BepOSITHOCTEH U MaTeMaTHYeCKasi CTaTHCTHKA: YueOHoe mocobue / bu-prokoBa
JL.T., bob6puk I'.1., MarBee B.U., - 2-e uzn. - Mocksa: HUI[ UHOPA-M, 2017. - 289 c.
(Bricmiee o6pazoBanue: bakamaspuar) ISBN 978-5-16-011793-5. - Tekct: anekrponnsril. - URL:
https://new.znanium.com/catalog/product/370899 (mara o6pamenus: 01.09.2020).— Pexum
JOCTYyTIa: AJIsl aBTOPU3. MOJIb-30BaTENCH.

2. Maremartuka B mpuMepax u 3amadax: yueb. mocobme / O.M. Jlertsapera, JI.H.
Kypb6enko, I'.A. Hukonosa, H.B. Hukonora, C.H. HypueBa. — Mocksa: UH®PA-M, 2019. —
372 ¢. — (Bpicmee oOpazoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
anex-Tpounbiii. — URL: https://new.znanium.com/catalog/product/989802. (mara oGparieHus:
01.09.2020)— Pexum mocTy-1a: 11 aBTOPU3. ITOJIH30BATEIICH.

3. ®uxrenrobil, .M. OCHOBBI MaTEeMaTHYECKOTO aHaIN3a: y4eOHuK: B 2 yacTsax / [.M.
Ouxtenronsll. — 11-e u3a., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — Tekct : 31MeKTpOHHBIN // DIEKTPOHHO-OMOIMOTEUHAS
cucrema «Jlaupy : [caiit]. — URL: https://e.lanbook.com/book/112051 . (mara oOparicHwus:
01.09.2020) — Pexwum q0CTy-M1a: AJIsi aBTOPU3. [TOJIH30BATEIICH.

4. ®uxrenrosil, I.M. OCHOBBI MaTeMaTHYECKOTO aHaIKu3a: yueOHUK: B 2 yacTax / I.M.
@uxrtenronsl. — 10-e u3n., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TekcT: 371€KTpOHHBIN / DIEKTPOHHO-OMOIMOTEUHAS
cucrema «Jlanb»: [caiiT]. — URL: https://e.lanbook.com/book/11573 (mata oOpaiueHus:
01.09.2020) — Pesxum gocTyma: AJ1si aBTOPU3. MOJIb30BATEICH.

5. llumaues B. C. 3amaunuk 1o BeIciiel MaTtematuke: yueb. mocobue / B.C. Illumnaues.
— 10-e u3x., crepeorun. — Mocksa: UHOPA-M, 2020. — 304 ¢. — (Bsiciee



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/11573

obpazoBanme). - ISBN 978-5-16-101831-6. — Tekcr: onekrponnsiii. — URL:
https://new.znanium.com/catalog/product/1042456 (nata oopamienwus: 01.09.2020)

B) MeToanyeckue yKa3aHusi:

Jlypee, U. I'. Boicias maremaruka. [Ipaktukym : yue6. mocobue / W.I'. Jlypwe, T.II.
®yntukoBa. — MockBa : Byszosckuii yueOnuk : MHOPA-M, 2018. — 160 c. - ISBN
978-5-9558-0281-7. - Tekct : snekrponHbii. - URL: https://znanium.com/read?id=309232
(mara obpamenus: 01.09.2020). — Pexxum nocTyma: 1o moAmucKe.

r) [Iporpammuoe ob6ecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe obecneueHne

Haumenoanwue [10 Ne norosopa Cpok AeicTBUS IUIICH3UN
7Zip cB0001HO pacrpoctpansemoe [10 0OEeCCPOUHO
MathCAD v.15
Education J1-1662-13 o1 22.11.2013 OeccpouHo
University Edition

MS Windows 7

Professional(mms  [A-1227-18 ot 08.10.2018 11.10.2021

KJI4CCOB)

STATISTICA B.6 [K-139-08 ot 22.12.2008 0ecCpOovHO

MS Office Project

Prof 2003 (s J1-1227-18 ot 08.10.2018 11.10.2021

KJI14CCOB)

FAR Manager cBOOOTHO 0OECCPOYHO

IIpodeccuonanbHblie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CcrlIKa
Harnmonanbuasa

undopmanuonno-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHIEKC HAYYHOT'O IIMTHPOBAHMSA
ITouckoBas cucrema Akanemus Google (Google
Scholar)
®denepanbHbIli  00pa30BaTeNIbHBIA  MTOPTAT
OxoHomuKa. Conuosiorust. MeHepKMEHT
DneKTpoHHbIe pecypchl Oubnuotexku MI'TY um.
I".. HocoBa

9 MaTepuaIbHO-TeXHHYECKOE ODecnevYeHne U CIUILINHBI (MOIYJIs)

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

~ |nttp://fecsocman.hse.ru/

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



https://new.znanium.com/catalog/product/1042456

MarepuanabHO-TEXHHUECKOE 00eCTIeYeHNE JUCIUTUINHBI BKIIOUACT:

- YyeOHble ayTUTOPHH JUTS IPOBEACHUS MPAKTHUECKUX 3aHATHH, 3aHATUH JEKIIMOHHOTO
THUIA, TPYNIOBBIX U WHAWBUIYATbHBIX KOHCYIBTAIMH, TEKYIIETO KOHTPOJIS H MPOMEKYTOUHOM
arrectauuu. OcCHalleHnEe:MYyIbTUMEINHHBIE CPEJCTBA XpAaHEHHUs, Nepeadd U NpPEeICTaBICHUS
napopmanuu. Komrmiekc  MeToaudeckux — pa3paboTok  (pa3laTOYHOrO  Marepwaia u
METOJNYECKUX YKa3aHHW) M\WJIM KOMIUICKC TECTOBBIX 33JJaHUil [UIsl MMOJATOTOBKU M TPOBEICHUS
IIPOMEXYTOUHBIX U pyOEKHBIX KOHTPOJIEH.

- Ilomemenus pans caMocTOATENbHOM  paboThl  oOydwaromiuxcs.  OcHallleHue:
nepcoHalibHbIe KommbloTepsl ¢ maketoM MS Office, Beixogom B MHTEpHET u ¢ IOCTYIIOM B
AIIEKTPOHHYIO HH()OPMAITMOHHO-00Pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

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

MS Office 2007 (Ne 135 ot 17.09.2007, 6eccpouHo);

ApxuBaTop 7Z CBOOOIHO pactpocTpaHsieMoe, 0eCCPOUHO);

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

- Ilomemenue pans XpaHeHUs U NPOPUIAKTHUECKOTO OOCIy)KHMBaHUA Y4eOHOTO
obopynoBanus. OcHameHne: mKabl UTST XpaHEHUsT y4eOHO-METOINIECKON JOKYMEHTAIIHH.

[Mpuiaoxenne 1

Y4eOHO0-MeTOoAMYECKOE 00eclieYeHHe CAMOCTOATEIbHOI padoThbl 00yYaOIIUXCH

IIpuMepHBbIe ayIUTOPHBIE KOHTPOJIbHBIE padoTsl (AKP)

AKP 1 «Ilpeaen u HenmpepbIBHOCTh (PYHKIMH»

1. BeruncanTs npeaed:

. x2—5x+1 . 5x-10 . X2-5x+6
lim 2—22". 6) lim —————: lim =———"—:
a) 7 ) -2 \[3x—2 -2 B e+ 7x



5x—10 x5 - 5\/_+2

r) Iimz—; o) lim
X—2 X X—2 X—>0 \/—+3X2

AKP 2 «IIpousBognas»

3aganue 1. Haiinute npou3BoAHbIE TaHHBIX (QYHKIIHI.

In x

RN e

6)y? =e*-x*+3x* +6x+6,
6) y = (1+ Xz)arccosx

3aganue 2. Beruucnure npuOIMKEHHO ¢ IPUMEHEHHUEM ITPOU3BOHON 3HaUeHHE DYHKIIUU
y=x*-2x+4 npu x=3002.

3ananue 3. Boruucnure npeaen, UCNoib3ys npaBuio Jlonurais.

. tgx — X
lim fg———y
« 5 0SINX—X

sin 5x
>

e) lim

x=>0 X

AKP 3 «HeonpenejieHHbI HHTErpan)

1. HaiiTn nHTErpan:

x*+x2-6x, | 2x3 4.

Q) [Ny 5) jgx+7 B) [ dx;
4. 2Xx+5 ) dx
0 [ S e e i B Pt

X°+2X+3

) I 23x+5 dx: 3) I[7x—§+4cosxjdx.



AKP 4 «OnpenesieHHbIH HHTETpaDy

1. BpIYHCIUTH HHTETPAT:

g 6) [(x+Dnxd )|
a) | ——=—dx; X +1)In xdx; B) | xsin xdx;
1 x : ]
27
szcosxdx;
0
e e 7
H)!sm()l(n X)dx; e) !xl?‘(‘x; x) Jl'sin X -cos? xdx;
1
j(x—l)e‘xdx ;
0
9 5 dX
") jxi/l—xdx; K) I > .
1 2 X7 —=3X

2. Haiitu niiomaab Gpurypsel, orpaHudeHHoi rpagukamMu pyHKIM i

X3

a)yzl, y=X, Xx=2, 0) x=y, Yy=—, x20.
X 3

AKP 5 «®HII»

1. BHIUHCANTH TPHOIIKEHHOE 3HaYeHne yHKIuH U = X* + XyZ+2° B Touke

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

2. Haiitn HauGonbluee 1 HauMeHbInee 3Hadenus byakimn T (X, y) = x> +2y? —5xy

B 00J1aCTH, 3aJIaHHOM CHCTEMOW HepaBeHCTB X = -1y > -1 X+ y <1.

3. CocTaBuTh ypaBHEHNE IMHUHN yPOBHS 1 GyHKmmn U = X +4y° +4x+4y;, C=13,

B Touke A(L-2).



AKP 6 «Marpuusl. Onpeaenurenaun.CucreMbn)

3ananme 1. Pemnte MaTpuyHOE ypaBHEHUE (A— B)- X =C2+D, e
3 -5 1 -5 1 0 1 -1

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

X, +2X, +4x, =31,
3apanme 2. Pemute cucremy < 95X + X, +2X, = 20;
3X =X, +X, =9.
a) mo gopmynam Kpamepa;

0) metosom ["aycca;

B) C TTOMOIIIbIO OOPaTHOM MAaTPHIIBI.

3ananue 3. Vccnenyiite cucTeMbl HA COBMECTHOCTb, B CITy4a€ COBMECTHOCTH, HAAUTE
pelIeHue, caenaiTe mpoBepKy.

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

IIpumepHbie HMHAUBUAYAIbHBbIE foMamHue 3aganns (U/13)

N3 Nel «IIpenennbi»

Boruncnute npenenst GyHKIUN:

4 g2 2y

1 jm XX 8, 2. lim X2

oo X7 +9X x> 12X =X =X+2
3. iy VIT2x-3; 4. fim In (L + sin 4x);

X—>d \&_2 X—0 el _1

3

5. fim (Vx+2-x); 6. fim —* *1;

P x—-1sin (x +1)

7. "m(Zx—lj ; 8. lim x-In(1+z].
X—>00 2X+1 X—>+00 X



1
9. Uccnenyiite Ha HenpepsIBHOCTh PyHKUMIO f(X)=25* BTOUKax X, =3 H X, =5.

CaenaiiTe cXeMaTUYECKHUI YepTeXK.
10. Haitnure Touku paspbiBa pyHkuuu. Cuenaiite yeprex.
—-X, ecmuX<0,

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

N3 Ne2 «HeonpenesieHHbIe HHTETPAJIbD)

=

J :xz dx

[l

———dx
Vi+x?
1+arctgx
S s veenls

4 f x+l;12 X dx

5. [ cos4x sin5x dx
6. [xIn(x?+ 1dx
;

f (ZZJC—S) dx
4x°+8x—21
x5+4x-4

8 J-(x2+1)(x—2)
9 f 1+3sinx

1+cosx

VxZ+1
10. [——dx

N3 Ne3 «®HID»
1. Haiitn 7,7, ecmu2X+ y>+z2% =e”.
2. Bplumcnute npubmmkéHHoe 3HadeHme (QyHKuuH Z=+/X>+5¢’ B TOouke B
(2,03:0,02).
3. Haiitu skctpemMym dyrkuun Z = X° +4x—27y +y®
N3 Ne4 «Matpunsl. Onpenenurenu. Cucrembn»
1. Haiitu matpuny X. [IpoBepuTh NpaBHIBHOCTH PELICHUs IOJCTAHOBKOM Hai/leHHOM
MaTpHIIbl B UICXOIHOE YpPaBHEHHE.
2C+3X =2X—-A4-B", ecin
21 -2 1 0
-1 1 -2
A=|1 3 -3|; B= ;7 C=|-3 2|
1 -2 1

3 2 -1



2.  PemuTh cucteMy JMHEHHBIX YpaBHEHUI TpeMs crocoOamu:
- o popmynam Kpamepa,

- MAaTPUYHBIM METO/I0M (C IOMOIILI0 0OPATHON MATPUILHI),

- merogoM ["aycca.

X+ Xy +2x3 =1,
le — Xy + 2.)C3 =4,

3. Pemnth cuctemsl ypaBHEHHIA MeTOI0M [aycca, caenaTb BEIBOJI O COBMECTHOCTH. B
HEOIIPEICJIEHHBIX CUCTEMaxX HalTH 00llee U YaCTHOE PELICHHE U CIENIATh IIPOBEPKY.

Xy +2xy +4x53 —3x, =0,
3x; +5x5 +6x3 —4x, =0,
3x; +8xy +24x3 —19x, =0,
4x; +5x, —2x5+3x, =0.

a) 13x +2x, +2x3+3x, =1 ©0)
6x1+4x2 +X3+2X4 =2.



IIpunoxenne 2

7 O1ieHOYHbIE cpeacrea AJisi IPOBEACHUA l'lpOMe)RyTO'lHOﬁ arreCcranmmu

a) l'[.ﬂa}mpyeMble Pe€3yJdbTaThbl oﬁyqemm H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA l'[pOMe)KyTO‘-lHOﬁ aTreCcranum:

CTpyKTypHBII
JJIEMEHT
KOMITETEHIINH

[Tnanupyembie pe3ybTaThl 00yICHHS

OneHouHbIE CpeACTBa

IIK -1 cnoco0HOCTHIO COOpPATh U MPOAHAJTU3UPOBATH UCXOAHbIE JaHHbIE, HEO0OXO0UMbIE VISl pacyeTa FIKOHOMHYECKUX U COLMATbHO-IKOHOMHYECKUX
NMoKa3arteJieil, XapakTepu3yIUX AesITeJbHOCTh X0351liCTBYIOIIMX CYy0ObEeKTOB

3HaTh

— OCHOBHBIC OIIPEICIICHUS 1 TIOHSATHS;
— OCHOBHBIC METOIbI MU PEpEeHITNATBHOTO,
WHTETPAJIHHOTO UCYHCIICHUS Y IIPUMCHEHUS
WX ISl pEIICHUS 3a7]a4 MaTeMaTHIeCKOTO
aHamM3a ¥ MOJEJICH HSKOHOMHYECKUX
3ajady,

—  OmIpeeTCHHUS OCHOBHBIX MTOHSTHUH,
HA3bIBACT UX CTPYKTYPHBIC XapAKTEPUCTUKH;
OCHOBHBIE METO/IbI UCCIICTOBAHMSI,

HMCIOJIb3YEMbIC B MATCMATHYCCKOM aHAJINU3EC,

YucnoBas nocineoBaTebHOCTh U €€ npeei. CBOMCTBA CXOAAIIUXCS

IIOCJIE€N0BATEILHOCTEMN.

DyHKIUA 01HOM epeMeHHOou. [Ipenen GyHKIMY B TOUKE U OECKOHEYHOCTH. Y CJIOBUE

cyuiecTBoBaHus npezena. OAHOCTOPOHHUE TPEIEIbI.

beckoneuno manble 1 OeckoHe4UHO Ooubliue GYHKIMH U UX CBOMCTBA. Teopema o

CBS3M mpezena u OeckoHeuHo Maioil. [lepBblif u BTopoit 3amedareabHble IPEeIbl.
HenpepoiBHOCTH (hyHKITMHN B TOuke. CBONCTBA (PYHKIIMIA, HEIPEPHIBHBIX B TOUKE.

Touku pa3pbiBa QYHKIHMHN U UX KIacCU(UKALINSL.

[TpousBogHas. MexaHHMUECKUN, TEOMETPUUYECKUI U SKOHOMHUYECKUN CMBICT

pou3BoJHOM. CBs3b HEMPEPBHIBHOCTH U Ju(depeHunpyeMocT (pyHKIUY.

Juddepenunan GpyHKINU, €ro CBOMCTBA U MIPUMEHEHNE B TPUOIMIKEHHBIX

BBIYHCIICHUSIX.

[TpaBuno Jlonutans uero NpPUMEHEHHUE [UIS BHIYMCICHUS MPEIeNoB.

MonoTtoHHOCTh GyHKIINU. JlocTaTOUHOE YCIOBHE BO3pACTaHUS U YObIBAaHUS (DYHKIIUH.

OkcrpemyM pyHkunu. Heo0xoaumoe 1 10CTaTOYHOE YCIOBHS CYIIECTBOBAHUS TOUYEK

JKCTpEMyMa.

BrInyki10CTh, BOTHYTOCTHh (PYHKIIMHU. J[0CTAaTOYHOE YCIOBHUE BBITYKIOCTH U BOTHYTOCTH

dbyukuun. Toukn nepernba. Heo6xonmmMoe 1 JOCTaTOUYHOE YCIOBUS CYIIECTBOBAHUS




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Inanupyembie pe3ybTaThl 00Y4CHHS

OneHouHbIE CpeICTBA

TOYEK Teperuoa.

10. AcuMnToThl rpaguka (QYHKIUU: BEPTUKAIbHBIE, TOPU3OHTAIbHbIE M HAKIOHHbIE
ACUMITOTHI U YCJIOBUS UX CYIIECTBOBAHMSL.

11. TlepBooOpa3Hasi. HeonpeeneHHbIi HHTErpajl U €ro CBOMCTBA.

12. Metoapl HHTErpUpOBaHUS (METOJ1 3aMEHBI IEPEMEHHOM, METOI UHTEIPUPOBAHUS IO
4acTsIM).

13. 3agauu, NpUBOSAIINE K MOHITHUIO OMPEIETICHHOTO HHTETpasia (0 IUIoIan
KPUBOJIMHENWHOH Tpamneuuu, o NpouIeHHOM IyTH, 00 00bemMe MPOU3BEICHHON
POIYKLIUN).

14. OnpeneneHHbI MHTErpall U €ro CBOMCTBA.

15. MHTEerpan ¢ nepeMeHHbIM BEPXHUM MPEIEIOM U €r0 CBOMCTBA.

16. dopmyna Hetotona — Jleitoauma.

17. HecoOcTBEHHBIE MHTETPAJIBI IEPBOTO POJA M UX CBOMCTBA.

VYMeTh

— BBIACIATH 3HAHHUA TCX HOHHTHﬁ, KOTOPEBIC

TpeOyIOTCS Ui pEIIeHUs MPUKIIaTHBIX
3ajady,;
— o00cyxmarb  cnocoObl  3dexkTuBHOrO

pelIeHMs PUKIIAIHBIX 33734,

— pacno3HaBath 3()()EKTUBHOE PEIICHHE OT
Hed((PEeKTUBHOTO;

— OOBJACHATh U CTPOWTH MOJCIU YYEOHBIX
MaTeMaTHYeCKUX M YIPaBICHUYECKUX 3a7ad U

CTPOUTDH THUIINYHBIC MOACIN y‘le6HHX
3KOHOMHYCCKUX 3a/a4,
— THPHUMCHSAITH MCTOAbI  MATEMATHYCCKOI'O

dHaJIM3a K PCHICHUIO HpOCTeI\/’II_HI/IX 3aaa4
O9KOHOMHYCCKOI'O XapaKTepa,
— BBIACIATHh 3HAHUA TECX HOHHTHﬁ, KOTOPBIC

prnepubte npakmuiueckue 3a0anus 01 IK3AMeEHa u 3auema:

1. Beruucnure npeaensi:

o 1+4x—x* . 3x-arcsin 2x J2x-1-
a) lim————:;0) lm——""-18) IimM-
x>0 X +3X° + 2X x>0 COS X — COS~ X X3 -3

X =ctg2t,

2. Haiinure d—y i QyHKUMN: a) y = e 0) )
dx y = In(sin 2t).

3. HaiiTu mpou3BoaHbIE CNEAYIONINX (DYHKITUH.

. 1
1. y=sinx+=
X

2. y=(x+tgx)’




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Inanupyembie pe3ybTaThl 00Y4CHHS

OneHouHbIE CpeICTBA

TpeOYIOTCS NIl PEIICHUs MIPUKJIATHBIX
3a1ay;

— KOPPEKTHO BBIPaXaTh u
apryMEHTUPOBAHHO 000CHOBHIBATH

TTOJIOXKEHUS TTPEMETHOM 001acTH 3HAHUS.

3. y=(5"+1) 4+
y= (5 +1) > + N
4. y=(x+4)"
5. X—y—-e'y+2=0
Haiiti mpou3Bo1HBIE BTOPOTO TOPSIIKA ( y")

6. yz(xz)-\/x+l
_y2 _

7 Xx=t" -1,
y=1+t°

4. BelumcianTs: a) /- J3+i,

5. HaiiTu HeonpenenéHHbpIA  MHTETpa:

6) (1—i)”.
a)J'sin 3x-cos5xdx, 6) |
(x —sin x)?

J-(2x+5)'exdx.

6. BeIuucnuTh onpeaene bl HHTErpal

1
7. BeruMcnuTh OTMpeIeIeHHbIN HHTerpaj j Ax - arcsin xdx -
0

1-cosx

dx. B)




CrpyKTypHBII

5JIEMEHT [I1aHupyeMBble pe3yIIbTaThl 00yYeHHS OLEHOYHBIE CPE/CTBA
KOMIIETEHIIUH
8. Haiitu ruiomans (QuUrypbl, OrpaHHYeHHOW JuHUAMH: X =4, y? =4x.
9. cerrenosats Ha sxctpemym byrkmo 2 = X° — 2Xy +4y>
10. Pemmre 3agauy Komm: — ycos® xdy = (y2 +1)dx , y(0)=0.
Brnaners —  cnocobaMu JIEMOHCTPAIMH YMEHHUS

aHaAJIM3UPOBAThH CUTYAIIHIO;

— MeTOoJaMH MaTeMaTH4eCKOro aHaIu3a Mpu
pElIeHUH SKOHOMUYECKUX 3a/1a4  C
MIPUBJICYEHUEM MATEPUAIIOB
JIOTIOTHUTEIBHOU JIUTEPATYPbl 1 HHTEPHET
pecypcos;

— HaBBIKAMH U METOJUKaMU 0000LIeHUS
PE3yIbTATOB PELICHHS, SKCIIEPUMEHTATBLHOM
NeSITeNIbHOCTH;

— crnoco0aMu OLIEHUBAHUS 3HAYUMOCTU U
MIPAKTUYECKON MPUTOAHOCTHU MOTy4YSHHBIX
pE3yJIBTaTOB;

— 1npodeccHOHaABHBIM A3bIKOM IPEAMETHON

00J1acTH 3HAHUS,
— cmocobamu COBEPILICHCTBOBAHHUS

npodeccuOHaNbHBIX 3HAHUNA U YMEHUH MyTeMm

Ilpumepniuie npuknaonsle 3a0auu u 3a0anu

Sanaqa 1. 3aBUCUMOCTH IIYTH OT BPECMCHHU IIpHU HpHMOHHHCﬁHOM JABHOKCHHUHN TOYKH 3a1a€TCA

1
YpaBHEHHUEM S = gts +2t?-3,tme S —myThBM,a t — Bpems B c. Berumciute ee

CKOPOCTb U YCKOPCHHUEC B MOMCHT BPCMCHU t=4c.

3amaya 2. 3aBHcHMOCTb 00beMa BbITYCKa NMPOAYKIMHU V OT KanuTadbHbIX 3aTpaT K

onpenensercs pyukuueit V=Voln(4+K?3). Haiitu unteppan usmenenns K, na koropom

YBCJIIMYCHHUC KAITUTAJIbHBIX 3aTpar Hqu)(i)eKTI/IBHO.




CrpyKTypHBII

3JIEMEHT [Inanupyembie pe3ybTaThl 00Y4CHHS OneHoYHbBIE CpEACTBA
KOMIIETCHITUHU
HCI0JIb30BAHUS BO3MOKHOCTEN
MH(OPMALIMOHHON CPEJIBI.
OIIK -3 ¢cnocoGHOCTHI0 BHIOPATH HHCTPYMEHTAJbHbIE CPeICTBA /15l 00pa0OTKH IKOHOMHYECKHX IAHHBIX B COOTBETCTBHH C MOCTABJIEHHOI 3a1a4ei,

NMPpOaAHAJIU3UPOBATH PE3YyJbTAaThI PACYECTOB U 000CHOBATDL MOJIYYC€HHBIC BBIBO/IbI

3HaTh

- OCHOBHBIC OIIPECACICHUA 1 IIOHATUA,

- CBA3b MCXAY PA3JIMYHBIMU
MaTeMaTH4YC€CKUMU O6T)CKTaMI/I,
OIMMCBIBAOINVMHU S9KOHOMHNYECKHUEC TIPOLCCCHI;

- OCHOBHBIC MAaTEMATHUYCCKNEC MCTOAbI,
IIPUMEHACMBIC I pacdu€Ta SKOHOMHUYCCKUX
IokasaTeliell 1 aHaJIu3a SKOHOMHYECKUX
IIPpOLECCOB;

- OCHOBHBIC MCTOABI UCCIICIOBAHUA,
HMCIOJIb3YEMbIC B MATCMATHYCCKOM aHAJINU3EC,

gk wnE

o

10.

11.

12.
13.

14.
15.
16.

Martpuuel. JlelicTBrs Hax MAaTPULIAMH U UX CBOMCTBA.
Ornpenenurenyu U UX CBOMCTBA.
OO0parHast MmaTpHIla U €€ CBOMCTBA.
Panr maTpuup!.
CucteMbl TUHEHHBIX anTreOpandecKux ypaBHeHHN. MaTtpudHas 3amuchk. MeTo bl
pemenus: opmynsl Kpamepa, maTpuusslii cioco0, meton ["aycca.
Uccnenosanue CJIAY na coBmecTHOCTh. Teopema Kponekepa — Kanenu.
Huddepennnanbupie ypaBHeHHS IepBOTo Nopska. OCHOBHBIC onpeneneHus. Teopema
Komm. 3amaua Komu.
OcHoBHbBIE BUJIbI HHTETPUPYEMBIX B KBaApaTypax auddepeHnaibHbIX YpaBHEHHI: C
pa3IeNAoIUMUC  [IEPEeMEHHBIMU, OJHOPOIHbIC, JINHEHHBIE, CIIOCOOBI UX PEIICHUSI.
[Tonstue nuddepeHnnanbHbIX YpaBHEHUH BhICHINX TOpsAaKoB. Oblee pemienue,
yacTHoe peuieHue. Teopema Komm. 3anaya Komm.
DYHKIUN HECKOJIbKUX IepeMeHHbIX. OCHOBHBIE onpeaeneHus. JINHuM ypoBHs
GbyHKIMH BYX IEPEMEHHBIX.
YacTtHble Mpou3BOAHbIE (PYHKIIMN HECKOJIBKHUX MepeMeHHo [IponsBoiHas mo
HaIlpaBJICHUIO.
I'panueHT hyHKIMHU U €To CBOMCTBA.

OkerpeMyM (QyHKIMM JBYX nepeMeHHbIX. Heo0xoauMoe u 10cTaTouHOe YCIOBUS
CYLIECTBOBaHMS TOYEK 3KCTPEMYyMaA.
Y CI0BHBIN 3KCTPEMYM.
Anrebpandeckast opMa KOMIUIEKCHBIX YUCEN U ACUCTBUS HAJ HUMHU.
Tpuronomerpuueckas (popMa KOMIUIEKCHBIX YUCEN U ICHCTBUS HAJl HUMHU.




CrpyKTypHBII

3JIEMEHT [Inanupyembie pe3ybTaThl 00Y4CHHS OneHoYHbBIE CpEACTBA
KOMIICTCHIINU
YmMmers - BOCIIPOM3BOIUTh OCHOBHBIE MaTeMaTuueckue | IIpumepuvie npakmuyueckue 3a0anus u 3a0aqu

MOJCIN,

- paCrio3HaBaTb MAaTCMATUYCCKUC 06’I)€KTI>I;

- pemiarth 3a/1a4M MpeAMETHOM 001acTH:
pemaTh CTaHAApTHBIE 337]a9d 110
MPEJIOKEHHBIM METOJIaM U aJITOPUTMaM,
rpaduyecKu WILTIOCTPUPOBATH 3a/1a4y;

- OIICHHMBATH JIOCTOBEPHOCTH TIOJTYYEHHOTO
peleHus;

- BBI6I/IpaTB ONTHUMAaJIbHBIN METOI,

- 3allMCbIBaTh MAaTEMATUUYCCKYIO ITIOCTAHOBKY
3aj/la4, UCIIOJIb3YCMbIX B ,I[aJ'IBHGfIH.IGM IIpu
IMOCTPOCHHUH MAaTECMATHUUCCKUX Moz[eneﬁ;

3aganme 1. CocTaBbTe QAJITOPUTM PEIICHUS .. ... 3a7a4H.

3ananue 2. Beruucnure npubnmxeHHo Y = Wnpn x=1,03.

lim arcsin (2x—4)

3anava 3. Beruucnure npezen no npasuity Jlonurans .
X—2
X -4

3ananue 4. ChopmynupyiTe HEOOXOAMMOE YCIOBHE IKCTpeMyMa (PYHKITUU  OJTHOM
MIEPEMEHHOM.

12

3amava 5. Hccnenosars GyHKIMIO M IOCTPOUTH €€ rpaduK: y =2+ .
X° -4

3agaya 6. KakoB reoMeTpuueCcKHii CMBICIT OTIPEICIICHHOTO MHTETPpajia OT JaHHOW (PYHKIIUHU B
JTAHHOM WHTEpBaJie B IEKAPTOBOM CUCTEME KOOPAUHAT?

3ananue 7. YKaXuTe BEpHOE YTBEPKICHHE O GYHKIMH IBYX IEPEMEHHbBIX:
a). TPaIUEeHT MEePIEHAUKYISIPEH KacaTelbHON IIOCKOCTH;
0). TpaJleHT SBISETCS MPOU3BOAHOMN IO HAMIPABIECHUIO;
B). TPQJIUEHT SBJISETCS KacaTeIbHOUM K TUHUH YPOBHS;
T). TPaUEeHT OTpe/esAeT HAlpaBlIeHHE MAKCUMAIbHON CKOPOCTH U3MEHEHUS (DYHKIIHH.

3ananue 8. Yxaxure JIOXKHOE yrBepxkaeHue o GyHKIUH JIBYX EPEMEHHBIX:




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Inanupyembie pe3ybTaThl 00Y4CHHS

OneHouHbIE CpeICTBA

a). HerpepbIBHAs pyHKIMA Beeraa quddepeHuupyema;
0). hyHKIMS, UMEroILas Mpesien B Touke M, MOXKET ObITh pa3pbiBHA B 3TOM TOUKE;
B). y nuddepeHupyemMoil pyHKINN CYHIECTBYIOT YAaCTHbIE IPOU3BOIHbIE;

T). U3 HEMIPEPHIBHOCTU YaCTHBIX MPOU3BOAHBIX B TOuke M cienyeT nuddepeHupyemMocTb
(GyHKIMH B 3TOM TOUKeE.

3aganue 9. [IpoBectu motHOE Mccaea0BaHue GYHKIIUN U TOCTPOUTH UX TpaduKH:

—x2

l.y=x-ez.

2. y=m—x.

X
. y=((x+1)-e™*.
3amanme 10. Haiitn HamOombliee U HaMMEHbIIee 3HaYeHHe QyHKIMU y = f(X) Ha OTpe3ke
[a; b]:
9
1. y=x+— [1;10].

2. y=221-2;0].

T 2442

3. y=x?-v3—x[1;3]




CrpyKTypHBII

3JIEMEHT [Inanupyembie pe3ybTaThl 00Y4CHHS OrneHOYHBIE CpEJICTBA
KOMIICTCHIINU
BJ'IaZ[eTI) - MaTEMaTHYCCKUMU METOJaMHU,

IMPHUMCHACMBIMU JJI PCUHICHUS

SKOHOMHUYECKUX (MCCIIEIOBATENLCKIX) 3a/1a4;

- MaTEMATUYCCKUM SI3bIKOM Hpe}IMeTHOfI
00JacTi: OCHOBHBIMU TEPMUHAMU,
MMOHATUAMU, OIIPEACIICHUAMU pa3aciioB
MaTEMAaTHKHU;

- OCHOBHBIMH CIIOCOOaMHM TIPEICTABICHUS
MaTeMaTU4YeCKOH HHMOpMAaIH
(aHanuTHYECKUM, TpadUIECKuM,
CUMBOJILHBIM);

- MaTeMaTUYECKUM SI3IKOM MPEAMETHOM
00JacTu: 3aMUChIBaTh PE3YJIbTATHI
MPOBEIEHHBIX HCCIEAOBAHUN B TEPMUHAX
MpeIMeTHOI 00acTH.

IIpumMepHbIe NPaKTHYECKUE 32JaHUS U 3a1a4H

3aoaua 1. /[na pewenus 3a0auu coenaiime cxemamudecKuti 4epmexc u noayyume
@DYHKYUOHANBHYIO 3a8UCUMOCTb NO YKA3AHUIO K 3adade. Hatioume ob1acms onpedenenus 2mot
@yHKyuU no cmuicy 3a0aqu. Belyuciume sHauenus smou QyHKyuu npu mpex pasiudHulx
3Hauenusx apeymenma. Mccneoytime gynkyuio Ha Hauborvbuiee u HauMenbuiee 3HAUeHUs.
Omeemvme na 60npoc 3a0a4u.

«Ceuenue monnens umeem opmy npsamoy20ibHUKA, 3a6epULeHHO20 NOTYKpyeoM. [lepumemp
ceuenusi 18 m. I[lpu xaxom paouyce noaykpyea niowaos cewenus 6yoem Hauboavuie? »

Obo3znaubme paouyc noaykpyea yepez ¥ u evipazume niowaos S ceuenus kax @yHryuro om

. S=S(r)

3aoaua 2. Ha xaxoii evicome I HAO YeHmMpom Kpyaio2o Cmoiad paouyca a ciedyem nomecmumo
aamny, umoovl 0ceeueHHOCMb Kpas cmoaa dwviia nauborvuen? (CamocmosmenvHo
NPOAHANUIUPOBATL CPEOCMBA (3HAHUSL, MEeMOObl) KAKO20 pazoenda Mamemamuru
nompebyromces 0Jisi peueHuss OAHHOU 3a0a4u).

3agaua 3. Haiftu ctouMocTh iepeBo3ku M T rpy3a 1o jKeJle3HOM Aopore Ha paccTosHue | kM
IIpU YCIIOBUH, UTO Tapud Y MepeBO3KH OJTHOM TOHHBI YOBIBAET Ha a pyOJiel Ha KaXI0M
MOCJEAYIOUIEM KHIIOMETPE.




6) HOpHI[OR NMpOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTaluy, 1N0Ka3aTe/im 1 KPpUTEPpUH
OICHUBaAHUA:

[IpomexyrouHas arTecTanys 110 IUCHUILUIMHE «MaTemMaTHKa» BKIIIOYAET TEOPETUIECKUE
BOTIPOCHI, MTO3BOJISIONINE OLEHUTH YPOBEHb YCBOCHHUS O0YJarOIIUMUCS 3HAHUH, U TIPAKTHIECKUE
3aJJaHus, BBIABIIIONINE CTETIEHb C(POPMUPOBAHHOCTH YMEHUI U BIaJICHHIA, IPOBOJUTCS B (hopMe
3a4eTa M DK3aMcEHa.

DK3aMeH 10 JaHHOW AMCUUIUIMHE POBOAUTCS B YCTHOH (popMe 1o 3K3aMEeHaIMOHHBIM OUJIeTaM,
KaXK/IbI U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKUX BOIIPOCA U OJJHO MTPAKTUYECKOE 3aJJaHHeE.

Iloxa3zarenu u KPUTECPHUHA OLICHUBAHUA IK3aMEHA:

— Ha OLIEHKY «OTJMYHO» (5 0aoB) — 00yJaromuiicss 1IeMOHCTPUPYET BBICOKUNA YPOBEHB
Cc(OpMHPOBAHHOCTU KOMIIETEHIIUM, BCECTOPOHHEE, CUCTEMAaTHUECKOE U ITyOOKOE 3HaHUE
y4eOHOro Marepuaia, CBOOOIHO BBIIOJIHAET IPAKTUYECKHUE 3aJaHNs, CBOOOJHO ONIEPUPYET
3HAHUSIMH, YMEHUSAMHU, TPUMEHSET UX B CUTYallUsX MOBBIIIEHHON CII0)KHOCTH.

— Ha OLIEHKY «X0po1uo» (4 Oanna) — oOyJaromuiicst 1eMOHCTPUPYET CPEAHUN YPOBEHD
c(OPMHUPOBAHHOCTH KOMITETCHIINIA: OCHOBHBIE 3HAHUS, YMEHUSI OCBOCHBI, HO JIOITYyCKAIOTCS
HE3HAYUTENIbHBIC OMTUOKH, HETOYHOCTH, 3aTPYAHEHUS TIPH aHAJTUTUICCKUAX OTIepaIHsIX,
NepeHoce 3HaHWH M YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CUTYallH.

— Ha OIICHKY «Y/I0BJIETBOPHUTENbHO» (3 Oayia) — 00yJaroniuiicss IEMOHCTPUPYET MOPOTOBBII
YpOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIHIA: B X0/I¢ KOHTPOJIBHBIX MEPOTIPHSITUN JTOTTYCKAOTCSI
OIITMOKH, TIPOSIBIIIETCSI OTCYTCTBUE OTACTHHBIX 3HAHHIA, YMEHHI, HABBIKOB, 00YyJarOIIANCS
WCTIBITBIBACT 3HAUUTEIIBHBIC 3aTPYJHCHUS TIPU ONIEPUPOBAHUY 3HAHUSMHU U YMEHUSIMH TIPH UX
MEPEHOCE HA HOBBIC CHTYAIUH.

— Ha OLIEHKY «HEeY/10BJIeTBOPUTEJbLHO» (2 6aia) — 00ydaromuics JeMOHCTPUPYET 3HaHUS HE
6o1ee 20% TeoOpeTUYeCKOro MarepHuala, J10IMycKaeT CylIeCTBEHHbIC OIIMOKU, HE MOXKET
M0Ka3aTh MHTEJUIEKTyalIbHbIe HABBIKM PELICHUS MPOCTHIX 3a/1a4.

— Ha OLICHKY «HE€YAOBJETBOPUTECJIBHO» (1 63]’[]’[) — 06yqa101u1/n71c;1 HC MOXKCT II0Ka3aTb 3HAaHUA
Ha YPOBHC BOCIIPOU3BCACHUS U 00BIACHEHHUS HH(bOpMaL[HH, HC MOXKCT II0Ka3aTb
HUHTCJUICKTYAJIbHBIC HABBIKU PCIICHUS ITPOCTBIX 3a4a4.






