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JIner akryaauzanuu pado4eil mporpaMmbl
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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
HCIIOJb30BAHUIO METOJOB MAaTeMAaTHUYECKOIO aHajau3a Il MCCIECIOBAHMS MAaTeMaTHYECKUX
MOJIEJIEN TEX WM UHBIX IIPOLIECCOB U SIBJICHMI, B TOM YUCJIE U SKOHOMUYECKUX, I [IOJIy4CHHUs
AQHAIIMTUYECKUX U YUCIICHHBIX PELICHUH IIOCTABJICHHBIX 33/1a4.

Jns noctrkeHus NOCTaBICHHOM LU B Kypce «MaremaTukay pemarTcs 3a0a4u:

- Pa3BUTHA JJOTUYECKOTO U AITOPUTMHAYECKOTO PEILICHNUS;

- OBJIQJICHUS] OCHOBHBIMY METOJaMU MCCIIEJOBAHUS U PEIICHHS] MATEMAaTHYECKHX 3a/1a4;

- BEIPAOOTKY YMEHHSI CAMOCTOSTENIFHO PaCIIUPATh MaTeMaTHIECKHAE 3HAHUS U IPOBOUTH
MAaTEeMaTUYECKUI aHAIIN3 DKOHOMUYECKUX 3a/1a4;

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

- O3HAKOMWTH CTYJIEHTOB C OCHOBHBIMM MAaTE€MaTHYECKUMHM METOJAMHM U MOJIEIISIMHU
HCCIIEIOBAaHUS BEPOSITHOCTHBIX 3aKOHOMEPHOCTEN MacCOBBIX OJJTHOPOIHBIX CIydailHbIX COOBITHM.

2 MecTo TMCHMIIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMmsbl

Juctunmuaa MaremaTika BXOIWT B 00s3aTeNbyl0 4YacTh Y4eOHOro  IUIaHa
o0pa3oBaTebHOM IPOrpaMMBI.

JUis  u3ydeHus  JUCUUIUIMHBI  HEOOXOoAMMbl  3HaHMsS  (YMEHHUs,  BIJIAJCHUS),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YUESHUS] JUCIUIUINH/ IPAKTUK:

Jnsa  u3ydeHus  JUCHUIUIMHBI  HEOOXOAMMbI  3HaHMs  (YMEHHUs,  BJIAJCHHS),
chopMUpOBaHHbBIE B pe3yJbTaTe U3YUYEHUs Kypca MaTeMaTHKU B 00bEME MpOTpaMMbl CpeaHen
LIKOJIBL.

OcBoeHME TaHHON JUCHUIUIMHBI IPEAIOaraeT, YTo B PE3yJIbTaTe U3YUYEHHUSI IIKOJIBHOTO
Kypca MaTeMaTHKu oOy4arouuiicss uMeer copMHpPOBAaHHOE MPEICTABICHUE O MaTeMaTHKe Kak
YHHUBEPCAIbHOM $SI3bIKE HAayKH, 00 HAEIX U METOJaX MaTeMAaTHKH, BJaJIleeT MaTeMaTHYeCKUMHU
3HaHUSIMH U YMEHHUSMH, COOTBETCTBYrOUMMHU PenepaqbHOMYy KOMIIOHEHTY TOCYAapCTBEHHOTO
CTaHjapTa o01ero oopa3oBaHusi, UMEET PA3BUTOE JIOTMUECKOE MBILUICHHE, TPOCTPAHCTBEHHOE
BoOOpakeHue, 0071a1aeT BHICOKUM YPOBHEM aJITOPUTMHUYECKON KYIbTYPBHI.

3HaHUA U yYMEHUS, YCBOCHHBIE B IPOLIECCE U3YUYECHUS MATEMATUKH HEOOXOAUMBI IS
OCBOEHUS IPYTUX TUCIUILUINH €CTECTBEHHOHAYYHOTO U MPO(EeCCHOHATBHOTO ITUKJIIOB.

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

Teopus ¢puHaHCOB

MeTtoap1 00pabOTKH SKOHOMUYECKON HHPOpMAITUH

OrneHka CTOMMOCTH NPEANPUATHUS (OpraHU3AIHH )

duHaHCOBOE MIIAHUPOBAHKE U TPOTHO3UPOBAHHE

3 Kommnerenuun ody4arouierocsi, opMupyembie B pe3yJabTaTe 0CBOCHUS

AUCHUILVIMHBI (MOLYJIS) U IJIAHUPYEMble Pe3y/1bTaThbl 00y4eHust

B pesynbrate 0cBOeHMS AUCLUILIUHBI (MOyns) «MaremaTHkay 00ydaroUIuiics 10JKeH
o0najaTh caeyroIUMI KOMIETEHIUSIMU:

KO,I[ HHOIUKATOpa I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIUN

VYK-1 CniocobeH oCyIecTBIATh MOUCK, KPUTHUECKUI aHANIN3 ¥ CUHTE3 HH(POpMAIUHY, TPUMEHSTh
CUCTEMHBIH NTOAXO0]1 JUIsl PELIEHUS] TOCTABJIEHHBIX 33134




YK-1.1

Ananusupyer 3aaqy, BbLIENsIS €€ 0a30Bbl€ COCTABIISAIOLIUE, pACCMATPUBAET
U TpejylaraeT BO3MOXKHBIC BapHAHTHl PEIICHUS IMOCTaBJICHHOM 3ajayH,
OIICHMBAs UX JIOCTOMHCTBA M HEJIOCTATKU

YK-1.2 Omnpenensier, UHTEPIPETUPYET U PAHKHUPYET UH(HOPMAIHIO, TPEOYEMYIO IS
pelIeHusl MOCTaBICHHOW 3aJauy; OCYIIECTBISAET MOUCK HH(OpMAIMH IO
Pa3IMYHBIM TUIIAM 3aIPOCOB

YK-1.3 I[Ipu oOpabGotke wHPOpManmuu oTaH4YaeT (GaKTel OT  MHEHHH,

MHTEPIPETALHi, OIIEHOK, (JOPMUPYET COOCTBEHHBIE MHEHHS U CYXICHUS,
APIrYMEHTUPYET CBOM BBIBOJbI M TOUKY 3PEHUS




4. CTpyKTypa, 00b€éM U coep:KaHMe T CHHUIIIMHBI (MOAYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBIsET 6 3a4eTHBIX eauHuIl 216 akaja. 4acoB, B TOM

YHUCIIC:

— KOHTakTHas padora — 128,05 akaz. gacos:
— aynutopHas — 123 aka1. 4acos;
— BHeayautopHas — 5,05 akas. 4acos;

— camocTosTenbHas padbota — 52,25 akaj. 4acos;

— B (hopme npakTrueckoit moarorosku — 0 akas. vac;
— IMOAATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

@opMa aTTeCTaluu - 3a4€T, OK3aMCH

AynurtopHast I
o KOHTaKTHas paboTta E E ®opma TeKyIero
Paznen/ Tema 3 (B axaz. 1acax) = > Buzn KOHTPOIA Kon
N — g 3 5 | camocTosTenbHOM YCIIEBAEMOCTH U P—
I o
3 o 8 paboThI MPOMEKYTOTHON
na6. | mpakr. [ € 8
Tex. : 128 aTTecTaluu
3aH. | 3aH. | QU &
1. 1. DJIEMEHTHI JIMHEHHOM,
BEKTOPHOH anreOpbl u
AQHAJIMTUYECKON T€OMETpUH
1.1 1.1. DneMeHTH JIHHCHHOM - BBIIONHCHHG
anredpbi: MATPHHEL, MPAKTHYECKOTO VK-1.1
ONPEIETUTETN CHCTEMBI
P ® ’ 6 4,21 4 3amanus Ne 1 -TecT Ne 1
JINHEHHBIX anredpandecKux JTnHeiinas VK-1.2
ypaBHEHUH; OallaHCOBBIE MOJIEIN AITCODay
B DKOHOMUKE P
1
- BEITIOJTHEHHUE
MPaKTUYECKOTO VK-1.1
1.2 1.2. BekropHas anredpa u 3ananust Ne 2 - tect Ne 2 )
aHaJINTHYECKas T[EeOMEeTpUs Ha 5 4 5 «BekropHast - urorosiii tect |YK-1.2
IJIOCKOCTH anrebpa u o pazneny 1 VK-1.3
aHaJIUTHYECKas! ’
TEOMETPHUSD»
Wroro no pazaeny 11 821 9
2. 2. MareMaTH4yecKuii aHaIn3
- BBINOJIHEHHE VK-1.1
21 21 Tpesens! MPaKTUYECKOTO
’ - 5 4/41 5 3aJlaHUS 10 TEME - tect Ne 3
MOCJICIOBATENILHOCTH U () yHKIIUK VK-1.2
«MaremaThyecKu
W aHaIU3» o
- BEITIOJTHEHUE VK-1.1
2.2 2.2 HenpepbiBHOCTH [PaKTHEECKOro
' o 1 5 6/41 5 3a7[aHus 110 TEME -TecT Ne 3 VK-1.2
(YHKIIUM; TOYKH pa3pbiBa «MaTeMATHICCKH -1,
W aHaIU3) o
- BBIIIOJIHEHHE VK-1.1
MPaKTUYECKOTO
2.3 2.3. Ilpomssoguas KLU
o P 'EI by 5 6/41 5 3aJIaHus 10 TEME -TecT Ne 3 VK-1.2
OJLHOM TCpEMEHHOI «MaTteMaTH4eCKH el
W aHaIu3) L




- BBITIOJIHCHUEC

24 24, HeonpeneneHHbIH, MPAKTHIECKOTO
OINpENEIEHHBIN 31 5 6/41 5 | 3amanus o Teme - tect Ne 3
HECOOCTBEHHBIN HHTErPaj «MaremaTHIeCKH
1 aHau3»
- BBINOJIHEHHE VK-1.1
MPAKTHIECKOTO
25 2.5, OyHKIMH HECKOIBKHX 3aJaHUS 110 TEME -tect Ne 4
YR 5 6 |51 | " VK-1.2
MIePEMEHHBIX «DyHKIIUU - UTOTOBBIH TECT
HECKOJBKHX
TIEPEMEHHBIX)» VK-1.3
HWroro no pazzneny 25 28/16U1| 25,1
3. 3auér
3.1 TTonroToBKa K 3a4éTy 3a4€T
Wroro no pazneny
HUroro 3a cemecTp 36 36/181| 34,1 3a4ér
4. 3. Teopust BepOsITHOCTEH
- BBITIOJTHEHHE VK-1.1
MPAKTHIECKOTO
4.1 3.1. Cayyaiinsle cOOBITHS 10 10 3aJJaHusl 110 TeMe - tectT Ne 5 VK-1.2
«Teopus )
BEPOSTHOCTEN» e
- BBINOJTHEHHE VK-1.1
MPAKTUIECKOTO
4.2 3.2. CayuaiiHble BeTMYHHBI 4 6 3a/IaHusI 10 TeMe - tect Ne 5 VK-1.2
«Teopus '
BEPOATHOCTEN» B
Wroro no pazaeny 14 16
5. 4. Maremarnyeckasi CTATUCTHKA
- BBINOJIHEHHE VK-1.1
MPAKTUIECKOTO
5.1 4.1, Toueunsle u p
2 6 3a/IaHusI [0 TeMe - Tect Ne 6
HHTEPBAIbHBIE OLIEHKH BHIOOPKH VK-1.2
«MaremaTruecka
S CTAaTUCTUKAY S
- BBINOJIHEHHE VK-1.1
MPAKTUIECKOTO
5.2 4.2. ITpoBepka -
CTATHCTHICCKIX [HIIOTes PoBep 1 8 3a/IaHusI [0 TeMe - Tect Ne 6 YK-1.2
«MaremaTHuecka VYK-1.3
S CTATUCTHKA
- BBINIOJIHEHHE VK-1.1
5.3 4.3. AHanu3 3aBHCUMOCTEH MPaKTUYECKOTO
N P - tect Ne 6 VK-1.2
(KOppensIMOHHO-PErpeCcCUOHHbBIH 4 18,15| 3ananus no teme N
- HTOTOBBIH TECT
aHaus) «MaremaTHyecka VK-1.3
S CTATUCTHKAY
HWroro no pazneny 3 18 18,15
6. Ox3ameH
6.1 Dx3ameH
HUroro no paznerny
Hroro 3a cemectp 17 34 118,15 JK3aMEH
Hrtoro o aucuuminHe 53 70/181|52,25 3a4eT, IK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanuzanus KOMIETEHTHOCTHOTO MOAX0/1a IPEAyCMaTPUBAET HCII0JIb30BAaHUE B yUeOHOM
mporecce AaKTUBHBIX M WHTEPAKTUBHBIX (OPM TPOBENEHHS 3aHATHH B COYETaHUU C
BHEAYAUTOPHOU paboTOil ¢ 1enbio GOpPMHUPOBAHUS U PA3BUTUSA NPOPECCHOHATBHBIX HABBIKOB
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 KOMAaHIHON 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 3ppeKTa OT ee MPUMEHEHUS MOXKHO JOCTHYb, €CJIU YYUTHIBATH LIEIU
o0pa3oBaHUs, Ha peaJu3allMi0 KOTOPbIX JODKHA OBbITh HampaBiieHa 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 oOpa3oBaTesbHble TexHOJOrMu. OpraHuzanus 00pa30BaTEIBLHOIO
mporecca, MIpeanoyiaraeT NpSAMYI0 TpaHCISALWIO 3HAHUW OT MpernojaBaTeNsi K CTYAEHTY
(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
IpYIIbl CTYJEHTOB, HAIIPaBJIEHHYIO HAa BBIPAOOTKY KOHLIENIMH, YCTAaHOBJICHHUE LieNIel U 3ajad,
(GOpMYIHUPOBKY OKHIAEMBIX PpE3yJbTaTOB, OIpPENENCHUE HNPUHLUUIOB U METOAMK pEIIeHUs
IIOCTABJIEHHBIX 3aJay, IJAHUPOBAHHME XoJa pPAaOOTHI, NOUCK JOCTYNHBIX M ONTHUMAJbHBIX
pecypcoB, MOATAIIHYK pEANM3alUI0 IUlaHa paboThl, MPE3EHTALUIO PE3YJIbTaTOB palbOThI, UX
ocMbIcieHHe U peduiekcuto. [Ipumensercs B OCHOBHOM [yl Iepexo/a KOMIETEHIIMN Ha YPOBEHb
BIIQJICHMSL.

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

HccnenoBaTenbCkuii MPOEKT — CTPYKTypa MNpubmmkeHa K ¢GopMmaTy HAaydHOTO
UCCIIeIOBaHUs  (JI0Ka3aTeNbCTBO AKTYalbHOCTH TEMBbI, OIpelesieHHe HaydyHOW MpoOsieMsl,
npeaMera U oObeKTa MCCleloBaHMs, Leled M 3agad, METOJ0B, MCTOYHHMKOB, BBIJIIBUKECHUE
TUNoTe3bl, 0000IIeHne Pe3ynbTaToB, BBIBOJABI, 0003HAYeHHE HOBBIX Ipobiem). Pesymbrarom
ABJIseTCs yueOHast KapTa [0 MO0 Halllel 00pa3oBaTeIbHOM IPOrpaMMBl.

TBopueCckuil NPOEKT, NPEANOoaraloliuii B OTIMYME OT MPEABIAYILEro, KOHEYHbIN
INPOAYKT B CIEIYIOLIUX BapHaHTaX — ra3era K UCTOPHMUECKH 3HAYMMOMY «MaTeMaTHYECKOMY»
coObITHIO (Tpa3aHUK yKcha «[Iu» u T.1.); «MaTeMaTH4ecKas» OTKpPBITKA (CBOEro poja ydeOHas
KapTa, TOJIbKO He(hopMalbHO, KpacO4HO 0(hopMIIeHHAs!; BUACOPOIHK « Sl Haydy Bac pemarh ... » U
T.II.

WHpopMallMOHHBIM MpOeKT — y4eOHO-NO3HaBaTeNbHAs JIEATENBHOCTh C  SIPKO
BBIPA)KEHHOW 3BPUCTUYECKON HAIIPABICHHOCTHIO (ITOMCK, 0TOOP M cUCTEeMaTH3alus HHOopMaIUU
0 KakoM-TO 0OBEKTe, 03HAKOMJICHHE YJaCTHUKOB MPOEKTa ¢ 3TOH MHpOpMaluei, ee aHaIu3 U
00o00111eHre U, HAKOHEL, IPE3EeHTALNS 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 00ecriedyeHHe CAMOCTOSITe/IbHOI padoThl 00yUYaroLIMXcs
[IpencraBneno B nmpuiioxxenuu 1.

7 OueHOYHBbIE CPEACTBA I/l POBEAeHU NPOMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOoHo-MeTOAMYecKOe H HH(OPMANIMOHHOE O0ecTiedeHrue TUCIIUTIITTHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

1. Illunayes B. C. Beicmias maremaruka: ydeOHuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Beiciiee oopa3oBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - TexkcT: AIIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716. — Pexxkum jgocTyma: JUis  aBTOPH3.
MT0JIb30BATEIEH.

2. Maremaruka: yue6. moco6ue / FO.M. Jlanunos, JI.H. Xyp6enxko, I'.A. Hukonosa, H.B.
HuxonoBa, C.H. Hypmea ; mom pen. JL.H.Xyp6enko, I'.A.HukonoBoii. — Mock-Ba:

NHO®PA-M, 2019.— 496 c¢.— (Breiciee oOpa3oBanue: bakanaBpmar). - ISBN
978-5-16-102130-9. - Texcr: AIIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/989799. — Pexum jgocryma: JUis — aBTOPH3.
M0JIb30BATEIEH.

0) lonoJiHMTEILHAS JIATEpaTypa:

1. Teopust BepOSITHOCTEH U MaTeMaTHYeCKask CTaTHCTHKA: YueOHoe mocobue / bu-prokoBa
JL.T., bob6puk I'.1., MarBee B.U., - 2-e uzn. - Mocksa: HUI[ UHOPA-M, 2017. - 289 c.
(Bricmiee oo6pazoBanue: bakamaspuar) ISBN 978-5-16-011793-5. - Tekct: anekrponnsrit. - URL:
https://new.znanium.com/catalog/product/370899.—  Pexxum  jgocTyma: Ui aBTOPH3.
M0JIb-30BaTENEH.

2. Marematuka B mpuMepax M 3amadax: yueb. mocobme / O.M. Jlertsapera, JI.H.
Kypb6enko, I'.A. Hukonosa, H.B. Hukonora, C.H. HypueBa. — Mocksa: UH®PA-M, 2019. —
372 ¢. — (Bricmee oOpaszoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
anek-TpoHHbiii. — URL: https://new.znanium.com/catalog/product/989802.— Pexwum mocry-ma:
JUIS aBTOPU3. TIOJIH30BaTENEH.

3. Mauxko, I1.E. Beiciast MaTemMaTHKa B yIpaXXHEHHsIX U 3a1a4ax. (B 2-x gactsix) [Tekcr] /
I1. E. Jauko, A.TI'.Ilomos, T. . KoxeBunukoBa. - M.: Bricmas mkona, 1986-2009. ISBN:
978-5-488-02201-0. - 6onee 1000 mT.

®uxrerrobil, I.M. OCHOBBI MaTeMaTHYECKOTO aHaau3a: yueOHUK: B 2 yactax / [.M.
O®uxtenronsll. — 11-e u3a., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — TekcT : 37eKTpOHHBIH // DIeKTpOHHO-OMOINOTEUHAs
cuctema «Jlauby : [caiir]. — URL.: https://e.lanbook.com/book/112051 . — Pexxum mocty-ma:
JUTS aBTOPU3. TIOJIH30BaTENEH.

4. ®uxrenrousil, [.M. OCHOBBI MaTeMaTHYECKOTO aHaIKM3a: yueOHHUK: 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-OMOINOTEUHAS
cucrema «Jlauby: [caiit]. — URL: https://e.lanbook.com/book/115730 (mata oOpaieHus:
06.10.2019). — PexxuM rocTyma: Jyisi aBTOPU3. TOJIb30BATEICH.

5. [llunaues B. C. 3agaunuk mo Beiciiei marematuke: yue0. nocooue / B.C. Illunayes.
— 10-e u3x., crepeorun. — Mocksa: UHOPA-M, 2020. — 304 c¢. — (Bsicmiee



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

B) MeroauyecKkue yKasaHus:

1. A6pamoBa, .M. DnemeHThl BEKTOPHOH anreOpbl M aHAIUTUYECKON IE€OMETPHHU:
Mertoanyeckue ykazaHus JUisi CTyIeHTOB | Kypca Bcex cnenuainpaocTeir. — MI'TY, 2008. — 16 c.

2. Axmanosa, 3.C. Heonpenenennsiit unrerpain: Terpaap-koncnekr — MI'TY, 2008. — 23
c.

3. Baxpymesa, . A. Kpusbie u moBepxunoctu 2 nopsika. [lonspHas cucrema Koop-IuHar.
[Mpaktukym — Marauroropek: I'OY BITO «MI'TY um. I'.'1. Hocosay, 2009. — 19 c.

4. T'opsiueBa, H.A. Teopuss ¢yHKUMI KOMIIJIEKCHOTO MEpeMEHHOro: Meroauueckue
YKa3aHWsT W BApUAHTHl WHAWBUIYAIBHBIX 33aJaHUH JJISI CTYJCHTOB BCEX CHEIHATbHOCTEH —
Marnutoropck: 'OY BITIO «MI'TY um. I'.11. Hocosay, 2011. — 28 c.

5. I'pauena, JI.A. OnpeneneHHbIN HHTErPAJl: METOIMYECKUE YKA3aHUS ISl CTYJCH-TOB —
Marnutoropck: 'OY BITIO «MI'TY um. I'.'1. Hocosay, 2010 - 12 c.

6. I'pauesa, JI.A. DneMeHTHI TMHEHHOHN anreOpbl, BEKTOPHOH areOphl M aHATUTHYECKON
reomeTpun: YueOHoe mocooue. - Marautoropek: ['OY BITIO «MI'TY um. I'.1. Hocoay, 2010 —
63 c.

7. I'yrura E.M. JlaGopaTopHblii mpakTHKyM 10 craTuctuke ¢ npuMeHeHnem EXCEL:
Mertoa. yka3. mis 1ab0paTOPHBIX pabOT MO MaTeMaTHIECKOM cTaTUCTHKe.- Marautoropek: 'OY
BITO «MI'TY um. I'.'1. HocoBay, 2009 — 40 c.

8. N3ocoB A.B. 'apmonnueckuii aHanmm3: MeToanueckue yka3zaHus U BapHaHTHI 3aaHHUH
JUTSI CAMOCTOSITETBHOM PabOThI M KOHTPOJISI 3HaHMH cTyaeHToB. — MI'TY, 2009. — 24 ¢.

9. Makcumenko, . A. CoObITHs 1 BeposTHOCTh. YacTh 2: MeTo. yka3. - MarHUTOropcK:
I'OVY BIIO «MI'TY um. I'.. HocoBay, 2010. — 25 c.

10. Masuenko, E.Il. TlpouwsBomnas u muddepenuman ¢yakmnuu. I[IpakTukym.-
Marnauto-ropck: 'OY BITO «MI'TVY um. I'.1. Hocosay, 2010. — 38 c.

11. Masiuenko E.Il. UccnenoBanune ¢yHkumii 1 mocrpoeHue rpadukos. [Ipaktukym. —
Marunutoropck: 'OY BITIO «MI'TY um. I'.1. Hocoay, 2011. — 20 c.

12. Capymkmna H.®. KomoOunaropuka. CoObiTme u BeposiTHOCTh. Yacte I
Kombunaropuka. Anre6pa coObiThii: MeToa. yka3aHus MO JUCHUILIMHE «MaTeMatukay s
cTyneH-ToB | kypca Bcex cnenmansHocteid. — MI'TY, 2007. — 17 c.

r) [IporpamMuoe ob6ecnneuenue u UHTEepHeT-pecypcebl:

IIporpamMmmHoe o0ecnieyeHue

Haumenosanue [10 Ne noroBopa Cpox neiicTBUS JTUIICH3UU
MS Windows 7

Professional (nna  |A-757-17 o1 27.06.2017 27.07.2018
KJIAaCCOB)

7Zip cB000HO pacnipocTpansemoe [10 06eccpoUyHO
MathCAD v.15

Education J-1662-13 o1 22.11.2013 OeccpodHO
University Edition




MS Windows 7

Professional(ma |/[1-1227-18 oT 08.10.2018 11.10.2021

KJ1aCCOB)

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

MS Office Project

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

KJ14CCOB)

FAR Manager CBOOOJIHO 0eCcCpOUYHO
IIpodeccuonaibubie 6a3bI JAHHBIX H HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue kypca CchlIKa
OnexTpoHHbIe pecypchl Oubnuotexku MI'TY um.

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

®denepanbHbIlii  00pa30BaTENbHBIA  MOPTAT
Okonomuka. Connoaorus. MeHeKMeHT
ITouckoBas cucrema Akamemus Google (Google
Scholar)
HammonansHas
undopmanronHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHIACKC HAYYHOI'O ITMTHPOBAHMS
9 MarepuajibHO-TEXHHUYECKOE o0ecreyeHne TUCHUTILIHHBI (MOIYJIs1)

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

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

MatepuanbHO-TeXHHYECKOE 00eCIIeYeHUEe TUCITUTUTMHEI BKJTFOUAET:

MatepuanbHO-TeXHHYECKOE 00eCIIeYeHUEe TUCITUTUTMHEI BKJTFOUAET:

- Y4yeOHbIe ayTUTOPHH LTS TIPOBEICHUS MPAKTHUECKUX 3aHATHHA, 3aHATUH JICKIIMOHHOTO
TUTIA, TPYNTIOBBIX U WHIMBHUIYAJIbHBIX KOHCYJIBTAIIMH, TEKYIIETO KOHTPOJIS U MMPOMEKYTOYHOMH
arrectannu. OCHaIleHUE:MYJIBTUMEIMHHBIC CPEJCTBA XpAaHECHHUs, Nepeadd U TPEICTaBICHUS
nHpopmanuu. Komrieke MeTOaMYecKuX  pa3paboToK  (pa3JaTOYHOrO  Marepuaia u
METOJANYECKUX YKa3aHHWW) U\WJIM KOMIUICKC TECTOBBIX 3a[JaHUi [UIsl MOATOTOBKU M TPOBEICHHUS
MIPOMEKYTOYHBIX U PYOSIKHBIX KOHTPOJICH.

- Tlomemenust Ui camMoOCTOSTENbHOW paboThl  oOydwaromuxcsi. OcHarieHue:
nepcoHalibHbie KommbloTepsl ¢ maketom MS Office, Beixogom B MHTEpHET U ¢ IOCTYIIOM B
AIIEKTPOHHYIO HH(DOPMAITMOHHO-00Pa30BaTEIIbHYIO CPElY YHUBEPCUTETA.

- Ilporpammusie cpenctBa: MS Windows (Ne gum. Microsoft Imagine Premium
D-1227-18 o1 08.10.2018 mo 11.10.2021; D-757-17 ot 27.06.2017 mo 27.06.2018);

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

ApxuBaTop 7Z CBOOOJIHO pacipocTpaHseMoe, 0eCCPOUHO);

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

- Tlomemenne s XpaHeHHsT W NPO(QUIAKTHYECKOTO OOCITY)KMBAaHUS Y4EOHOTO
obopynoBanusi. OcHaieHue: mKadbl Ut XpaHEHUsT y4eOHO-METOIMYECKON JOKYMEHTAIHH.



MpunoxeHue 1
MpumepHble NpakTUYecKne 3agaHusa:

«JInHeiliHan, BeKTOpHan anrebpa n aHanutTMyeckas reometpusa. AuddepeHumanbHoe ucuncneHme
(oTe] ) P

3apaHue 1.

Pewute cuctemy Tpems cnocobamm: a) maTpmuHbiM cnocobom; 6) no popmynam Kpamepa; B) MeToa0omM

laycca
X—2y—-32=3,
3X+y-2z2=9,
2X -3y +52 =4,
3apaHue 2.

1) Haiiaute yron mexay Bektopamn a W b,ecam a = (2; —1), b= (— 2; 2).

MocTpoiiTe AaHHbIE BEKTOPbI B cUCTEMe KoopanHaT OXy, a Take BeKTopbl, n3obpaxatowpe: 2a + b,

a-3b.

2) YKaxute cpean HuUXenpumeeaeHHbIX BEKTOPOB OPTOroHa/sibHble, KOJ/JIMHEAPHbIE, a TaKXe

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

naouwaas napasnesorpamma, NOCTPOEHHOro Ha BekTopax b u C.
3apaHue 3.

HanucaTb ypasHeHue npamoit  AB , ecan A(—l; 2, 3), B(—ZL' 2;—1). BbIUMCANTL PACCTOAHUE OT TOYKM

A 3TOl NPAMOM 4,0 NJIOCKOCTH, NPoXogdALLel Yepes TOUKY B, nepneHAnKynapHO BEKTOPY N(O;-3; 9).
3apaHue 4.
MpuBeanTe K KAHOHUYECKOMY BMAY U NOCTPONTE KPUBYHO X% —4X + 2y2 -4y =0

3apaHue 5.

Bbluncnnte npepensi:

1+ 4% — x* . 3x-arcsin 2x "m\/2x—l—\/§

a) Im ————;6) lim L
x>0 X + 3X° + 2X x>0 COS X — COS™ X x—>3 x—3
3apaHue 6.
d d’y 2 X = ctg2t
Haigute — wn —— ana GyHKUMNA: a =e 6 .
dx — dx? by )y y = In(sin 2t).

3apgaHue 7.



2X—7

x* —4

CocTtaBbTe ypaBHEHWE KacaTe/IbHOM K KPUBOIA: y= BTOuke Xx,=-1. Hapucyinte
KacaTe/IbHYI0 U KPUBYIO.
3apaHue 8.Bbiumncnnte HeonpeaeneHHble MHTErpanbl

1) I(1+tg23x)dx; 2) Iﬂdxﬁ)jarcsin 5xdx; 4)J‘In X

\BX + X2

3apaHue 9.Bbiumncnante onpegeneHHble MHTErpasbl

1 2 . l X2 .
(1-sin2x)’dx;  2) ;[ezx dx ; 3) J.?{/T

1)

O t——®|N

3apanue 10.HaliguTe naowagm ¢puryp, orpaHUYEHHbIX IMHUAMMK. B 3agade (6) npy NocTpoeHn AMHUK

BOCNONb3yMTECh TAabANLEN BaKHEMLWMX KPUBbIX B NONASIPHOMN CUCTEME KOOPAMHAT:

a) Xy=6, x+y-7=0; 6) p°>=2C0s2¢p.
3apaHue 11. Hallaute oAnHY Ayrv KpUBOIA X= 2\/5 cost, 0<t< E
y =2/2sint, 3"

3apaHue 12.Boiuncantb HecobCTBEHHbIM UHTErpan nan yCtaHoBUTb €ro pacxognmocTb:

0

s ¢ dx
dx . —_—
1) .([X € X' 2) !3 (4_X)2 .

« ¢YH KUUU HECKOJIbKUX NepeMeHHbIX»

1.Haift n noctpouts o6nactb onpedeneHua dyHkumn 2 = In(4—x* — y*) —arcsin( 2 - y).

2. HaliguTe u4acTHble NpOM3BOAHbIE NEPBOro Nopsaaka GyHKUMM:

X+Yy

z=3xy® —sin(x* +y) +

3. HanguTte rpagmeHT ckanapHoro nona U = X% + y2 —2% nero moaynb B Touke M (3,-1;2) .

4.0ns  obynkumn 2 =IN(2x* +3y%) B Touke A(1,1) HallTM NPOW3BOAHYIO B

HanpasneHmn BekTtopal =3i+2]j.



2

5. HanwcaTb ypaBHeHMe KacaTebHOM MI0CKOCTU U HOPMAM K MOBEPXHOCTU  Z = /9 — X2 — y° B

TOYKe M(l; 2; 2).

[EEN

o

«Teopua BEPOHTHOCTeri . MatemaTtmMeckanacTaTUTCTUKa»

B ypHe 12 wapos. Cpean 3Tux wWapos 3 6enbix n 9 yepHbix. KakoBa BEPOSATHOCTb TOFO, YTO Hayaa4dy
BbIHYTbIN LLIAP OKaxKeTca 6enbim?

B pagunoctyaum Tpy MmmkpodoHa. [aa KarKaoro us nepsbix ABYX MUKPOGOHOB BEPOATHOCTb TOFO, YTO
OH BKJ/IIOYEH B i@aHHbIM MOMeHT, paBHa 0,45, a ana Tpetbero — 0,9. HaliTu BEPOATHOCTb TOrO, YTO B
OAHHbBIA MOMEHT BKAOYEHbI 2 MUKPOGdOHa.

B npoaarke nmetotcs H6esble N KOpUYHEBbIE AL B COOTHOLWEHMM 2:3, npuyem npomssoacteo 60%
6enbix U 71% KOpPUYHEBLIX AUL, A4aTUPYETCa AHEM, NpeLlecTBYOWMM AHIO NPOAaXKM, a OCTa/ibHble
Anua pgatupytotca 6onee paHHMMKM Yncnamu. MoKynaTenb 3aKasbiBaeT AL, AaTUPyemMble AHEM,
npeaLwecTByOWMM AHIO NMPOAAXKMU, HE3AaBUCMMO OT MX LBeTa. KakoBa BEPOATHOCTb TOro, YTO emy
npogaayT pewweTky 6enbix Anw?

TenedoHHan ceTb yypexaeHua obcnyxmeaetr 200 aboHeHTOB. BepoATHOCTb TOro, YTO B TEYEHMUe
MWHYTbl BHYTPW 3TOW CETU KTO-TO KOMY-TO MO3BOHMUT, paBHa 0,7. KakoBa BepoATHOCTb TOro, YTO B
TeyeHWe MWHYTbl 6yaeT 5 3BOHKOB? KakoBa BEpPOATHOCTb TOrO, YTO B TeYeHMe MUHYTbl ByaeT He
6onee 5 3B0HKOB? HailTn HanBepoATHENLLIEE YNCAO0 3BOHKOB B TEHEHUE MUHYTDI.

3amaH psin pacnpesnesieHus ciaydaiiHod BenmmunHbl X. HallTh mMatemaTHdeckoe OXKHIaHHe,
JTUCTIEPCHIO U CPETHEE KBAPATHUECKOe OTKIOHEHHE. [locTponTh QyHKITHIO pactipenesieHus.
X 4 6 10 12
P 0.3 0.2 0.2 0.3

Jl51s HenmpephIBHOM ClTydalfHOM BETMUMHBI 3a/1aHa QYHKIIMS pacrpeiesieHus F(x). TpeOyercs

HaWTH IUIOTHOCThH pacrpeaeaecHus f(x), MaTeMaTHYeCKOe OXKUAaHUe, AUCIIEPCHUI0, CpeaHee
KBaJ[paTHYECKOE OTKJIOHEHHE. BBIUMCINTE BEPOATHOCTh TOTO, YTO OTKJIOHEHHE CITyJaiHON
BEJIMYUHBI OT €€ MAaTEeMAaTHYECKOTO OXHJIaHHs OyneT He OoJiee CpeHEro KBaJIpaTHYeCKOTO
oTkioHeHUs. [locTpouTts rpaduk GyHKITUH.

0 , <
F(x) = 1-(1—cost) L 0<x<Z
2 2
1 , Vs
x>

3aKoH pacnpefeNeHus] CUCTEMbI TUCKPETHBIX CIyYailHbIX BEJIUYUH (X,Y) 3aJiaH TaOIUIIeH.
Haiitn koadduiment Koppensuuu r,, U BEPOATHOCTb MONAJAHUs CIy4alHON BETUYUHBI

(X,Y) B obOnacte 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 OIeHOYHbIE CPEACTBA JJIA MIPOBEAEHUA IPOMEKYTOUHOM aTTeCTaliuu

a) NMnhaHupyemble pesynbTaTbl 06yueHUsA 1 OLLEHOUYHbIE CPeACTBa ANA NPOBEeAEeHNUA NPOMEIKYTOUHOM

aTtrecrauuu:
CTPYKTYpHbIi
MnaHnpyembie pe3ynbTaThbl
afleMeHT OueHou4Hble cpeacTsa
obyyeHus
KoMneTeHumm

VYK-1 CriocobeH ocyniecTBIsITh HOUCK, KpUTUUECKUI aHaIN3 U CUHTE3 UH(OpMalInHy,

IMPHUMCHSATH CUCTEMHBIH moaAXoa i pCHICHUS IOCTAaBJICHHBIX 3a1a4

YK-1.1 AHanu3upyer 3aj7auy, Bbleisis ee 0a30BbIe COCTABIIAIONINE, PACCMATPUBAET U MIpeIaraet

BO3MOXHBIC BAPUAHTBI pCHICHUA IMOCTaBJICHHOU 3aaa4u, OOCHHUBAasA UX JOCTOMHCTBA U HCJOCTATKU

3HaTb

— OCHOBHbIE OonpegeneHnAa
M NOHATUA,

— OCHOBHble ME€TOAbI

AU pepeHnaIbLHOrO0,
HHTErpajbLHOro
HCUYUCJTICHUA U
NMPUMEHEHUs UX JJIs
peleHus 3aaa4
MaTeMaTH4YeCKOTro
aHaJIM3a M MojeJei
IKOHOMHUYECKHX 3a/1a4;

— onpeageneHnAa oOCHOBHbIX
FIOHFITMVI, Ha3biBaeT UX
CTPYKTYpPHbIE
XapPaKTEPUCTUKH,

OCHOBHble ME€TOAbI

HCCIe0BaHMS,
HCIOJIb3yeMble B
MATEMATHYECKOM
aHaJn3e;

10.

11.

12.

Yucnosasa nocnenoBaTeslbHOCTb U ee npeaen.
CBOWCTBA CXOAALLMXCA NOCNEA0BATENBHOCTEN.
®dyHKUMA ogHON NnepemeHHoN. Mpeaen
bYHKUMK B TOUKe M BeckoHeYHOoCTU. Ycnosue
cywectsoBaHUA npeaena. O4HOCTOPOHHME
npeaensi.
BeckoHeuyHO manble U 6eckoHe4YHo 6onblume
bYHKUMK 1 nx cBOMCTBA. Teopema 0 CBA3M
npegena n beckoHeyHo manol. MNepBsbiii K
BTOPOM 3aMeyaTesibHble npesesnbl.
HenpepbiBHOCTb GYHKLUMM B TOUKe. CBOMCTBA
bYHKUMI, HenpepbIBHbIX B TOYKE. TOUKM
pa3pbiBa GYHKLUMI U UX KnaccudmKaLms.
MpounsBogHas. MexaHUYecKui,
reoMeTPUYECKUIA U SKOHOMMUYECKMIA CMbICA
npon3BoaHON. CBA3b HENPEPBLIBHOCTU U
anddepeHuUnpyemocTn pyHKLMN.
OnddepeHuman GyHKLNUN, ero CBOUCTBA U
NpUMeHeHWe B NPUBAMMKEHHDbIX BbIYMCAEHUAX.
Mpasuao flonutana W ero npuUMeHeHue
ONA BblYUCNEHUNA NPesenos.
MOHOTOHHOCTb PYHKUMK. [locTaTouHOoe
ycnosue Bo3pacTaHuaA M yobiBaHMA GYHKLUN.
IKcTpemym dyHKUMKU. Heobxoamnmoe m
O0CTaTOYHOE YC/I0BUA CYLLECTBOBAHMA TOYEK
3KCTpeMyma.
BbINYKAOCTb, BOrHYTOCTb QYHKLMMN.
[ocTaTo4yHOe yC/1I0BME BbIMYKAOCTU U
BOTHYTOCTU GYHKLMW. TOUKM nepernba.
Heobxoanmoe 1 A0CTaTOMHOE YC0BUA
CYLLEeCTBOBaHUSA TOYEK neperunba.
AcumMnToTbl rpadmKa GYHKUMU: BEPTUKAJIbHbBIE,
rOpM3oHTasIbHble M HAKIOHHbIE ACMMMTOTbI M
YCNOBMA UX CYLLECTBOBAHMA.
MepBoobpasHan. HeonpeaeneHHbI UHTErPan u
ero CBOMcTBa.
MeToabl MHTErPUPOBaAHUA (MEeTOL, 3aMeHbl
nepemMeHHOMN, MeTo, UHTErPUPOBAHMSA MO




CTPYKTYpHbIi
aNemMeHT

MNnaHnpyemble pesynbTaThbl

OueHouHble cpeacTBa

obyyeHus
KOMMEeTeHL MM
yactam).
13. 3apauu, npmBoaALLMe K MOHATUIO
onpeAeneHHoro nHTerpana (o naowaam
KPMBOJIMHENHOM Tpaneuum, o NpoiaeHHOM
nyTn, 06 o6beme Npon3BeAeHHOW NPOAYKLINK).
14. OnpegeneHHbIN UHTEFPaAN N ero CBOMCTBA.
15. NHTerpan c nepemMeHHbIM BEPXHUM Npesenom 1
ero CBONCTBa.
16. ®opmyna HotoToHa — fleiibHuua.
17. HecobcTBEeHHble MHTErpasbl NepBOro poaa u ux
CBOMCTBA.
YmeTb — BblaenATb 3HaHMA Tex MpumepHble npakmuyveckue 3a0aHUA 01 IK3aMmeHau
NOHATUMN, KoTopsble | 3avema:
TpebyloTca ANA  peleHus
NPUKNALHbBIX 334a4; 1. Boiuncnute npegensi:
— obcyxaaTb cnocobbl A .
appeKTnBHOro peweHna | a) fim +ax-xt w,- B
NPUKNAAHbIX 334aY; x—o X + 3x2 + 2x* x-0 COS X — C0S® X
— pacnosHaBaTb im J2x-1-+5 '
a¢PeKkTMBHOE pelleHne OoT| x-3 x—3
HeapdeKTUBHOrO;
— 0bObACHATL W CTPOUTL . y . Ay
Mozenm yueBHbIX 2. Haiiante & Ana GyHKumMii:a) y=e 6)
MmaTemaTU4YecKmx n {x —ctg2t,
yrnpaBiAeHYecKMx 3afay U .
CTPOUTb TUMWYHbIE MOAENM y=In (sm Zt)'
y4ebHbIX 3KOHOMMYECKUX . .
3azau; 3. Hantn npounsBogHble cheayroumnx dJYHKLl,MM.
—  MPUMEHATb MeTozbl

MaTeMaTU4eCKoOro aHaamsa K
peweHunto ﬂpOCTEVILLIMX 3a4ad
9KOHOMMYECKOro XxapaKTepa,

— BblAENATb 3HAHMA  Tex
MOHATUN, KoTopble
TpebytoTca AN peleHus

NPUKNAAHbIX 334aY;
— KOPPEKTHO BBIPAXaTh U
apryMeHTHPOBAHHO
00OCHOBBIBaTh TOJIOXKEHUS
IPEIMETHOU oOmnactu
3HAHMUSL.

1 . 1
- y=smx+;

2. y=(x+tgx)’

3. y=(5"+1
( ) VX +1
4. y — (X + 4)5+x
5. X—y—-e'y+2=0

HaliTn npon3BogHble BTOPOro nopska (y" )
VX+1

6.y

1+ﬁ

—J§+L

5. HaitTn HeonpeaenéHHbin

6) (1—i)®.

MHTerpan: a)

3
4. Beruuciure:  a)




CTPYKTYpHbIi
aNemMeHT
KOMMNeTeHL MU

MNnaHnpyemble pesynbTaThbl
obyyeHus

OueHouHble cpeacTBa

1-cosx

jsin 3x-cos5xdx, 6) j
(x—sin x)?

ax®) [ (2x+5)-ekdx

V20 xdx

'! \/x2+5.

6. BbluMCANTb OnpeseneHHbl HTerpan

1
7. BbluMCANTb onpeaeneHHbli uHTerpan j4x-arcsin xXdx -
0

8. Haiitu OFPaHUYEHHOM  JINHUAMM:

naowanb  Gurypel,

x=4, y*=4x

9. UccnenoBath Ha 3KCTpemMym GyHKLUMIO

z=x°-2xy+4y?

10. PewmTe 3aaauy Koww: y cos® xdy = (y2 +1)dx,
y(0)=0.

Bnagetb

— cmocobamu
JEMOHCTPAIIMH YMEHUS
aHAJIM3UPOBATH CUTYAIIHIO;
— MeTOoJaMu
MaTeMaTHYECKOr0 aHaIu3a
MIPU PEIICHUN
JKOHOMHYECKHUX 3a7a4 C
MIPUBJICYCHUEM
MaTepHuasoB
JIOTIOJIHUTEIbHO M
JUTEpaTypbl U UHTEPHET
pecypcos;

— HaBBIKAMH U
METOIUKaMH 0000IICHUS
pe3yabTaTOB PEIICHHUS,
JKCIIEPUMEHTAIBHON
JIEATEIIbHOCTH;

— cmocobaMu
OIICHMBAHMS 3HAYMMOCTH U
MIPAaKTUYECKOU
MIPUTOAHOCTH TOTYIECHHBIX
pE3yNbTaTOB;

—  npodeccroHanbHbIM
A3bIKOM NPeaMeTHOM

MpumepHsie npuknadHble 3a0a4Yu U 3a0aHUA

3apaua 1. 3aBUCUMMOCTb NYTU OT BPEMEHMU NpU
NPAMONNHENHOM ABUMKEHUMN TOUKM 334aETCA YPaBHEHMEM

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

BbluncanTe ee CKOPOCTb U YCKOPEHUE B MOMEHT BpeMeHMU

t=4c.

3apaua 2. 3aBMCMMOCTb 06beMa BbiMycKa npoayKkumm V ot
KanuTanbHbIx 3aTpaT K onpegensetca dyHKumeit V=Voln(4+C).
HaliTn uHTepBan nsmeHeHua K, Ha KOTOPOM yBeANYEHUE
KanuTanbHbIX 3aTPaT HeahPEeKTUBHO.




CTPYKTYpHbIi
aNemMeHT
KOMMNeTeHL MU

MNnaHnpyemble pesynbTaThbl
obyyeHus

OueHouHble cpeacTBa

obnactu 3HaHuS;

— cnocobamu
COBEPILIEHCTBOBAHUS
npodeccnoHaTEHBIX
3HAaHUH U yYMEHUH IIyTeM
UCIIOJIb30BaHUS
BO3MOKHOCTEH
WH(POPMAITMOHHOM CPEJIbI.

YK-1.2: Onpeniensiet, UHTEPIPETUPYET U paHKUPYeT HHPOpMaIrio, TpeOyemMyro IS pelieHus

MTOCTABJIEHHOM 3aJ1aui; OCYIECTBIISIET MOUCK HH(OPMAIIUU 110 Pa3IMYHbIM THIIaM 3alIPOCOB

3HaTb

- OCHOBHble onpegeneHuns u
NoHATUSA;

- CBA3b MeXA4y pPa3/iMdiHbIMU
maTemaTnyeCKMmm
O6'beKTaMVI, onuncbiBaroWMmMun

9KOHOMMYECKMe npoLeccol;

- OCHOBHblE MaTeMaTU4eCKne
MeToAbl, NTpUMmeHAaemble ANnA
pacyeTa SIKOHOMUYECKUX
rnokasartesiei U aHanusa

9KOHOMUYECKUX NMPOLLeCCOoB,

- OCHOBHbI€ meToabl

Hcci1eA0BaHM, HCIIOJIb3YyeMbIe B

MaTeMaTHYeCKOM aHa/Iu3e,

vk wnN

10.

11.

12.

13.

14.

15.

16.

MaTpuubl. [leicTBMA Hag MaTpULamMm U nx

CBOMCTBA.

OnpepenvTenu n Ux CBOMCTBA.

ObpaTHan maTpuLa 1 ee CBOMCTBA.

PaHr maTpuupl.

CucTeMbl IMHENHbIX anrebpanyeckmx

ypaBHeHuit. MaTpuyHasa 3anuce. Metoabl

peweHuna: popmynbl Kpamepa, MaTpUUHbIA

cnocob, metop, Maycca.

UccnepgosaHue CJTAY Ha COBMECTHOCTb.

Teopema KpoHekepa — Kanenaw.

OnddepeHumanbHble ypaBHEHWUA NEPBOro

nopaaka. OcHoBHble onpeaeneHnsa. Teopema

Kowwu. 3agava Koww.

OCHOBHble BUAbI MHTErPUPYEMBbIX B

KBagpaTypax anddepeHumanbHbIX YpaBHEHWUN:

C pasgenalwmuMnca  nepemeHHbIMMU,

O4HOpPOAHbIE, IMHENHbIE, CNOCObbI UX

peweHus.

MoHATUe anddepeHLManbHbIX YPaBHEHN

BbICLUMX NopsaKos. ObLiee pelleHne, YacTHoe

peweHune. Teopema Kowu. 3agaya Kowwu.

®PYHKUMM HECKOIbKMX NepemeHHbIX. OCHOBHbIEe

onpegeneHuna. JIMHUM ypoBHA GYHKLUM A,BYX

nepemeHHbIX.

YacTHble npon3BogHble GYHKLMN HECKONBKNX

nepemeHHo MNpoun3BogHaA Mo HanpaBAEeHWUIO.

pagMeHT GYHKLUKU U ero CBOICTBA.
IKcTpemMym PYHKLUMM ABYX NEePEMEHHbIX.

Heobxoanmoe 1 A0CTaTOMHOE YC0BUA

CYLLLECTBOBAHMA TOYEK IKCTPEMYMA.

YCNOBHbIN 3KCTPEMYM.

Anrebpanyeckas popma KOMMNEKCHbIX YMCen u

OEeNcTBUA Hag HUMK.

TpuroHomeTpmyeckaa popma KOMMIEKCHbIX

yuncen u AencTBUA Hag HUMMN.




CTPYKTYpHbIi

MNnaHnpyemble pesynbTaThbl

afleMeHT OueHo4Hble cpeacTsa
obyyeHus
KomneTeHuunu
YmeTb - BOCNPOW3BOAMNTb OCHOBHble | llpumepHbie npakmuyeckue 3adaHus u 3a0a4u

MmaTemaTnyeckme moaenu;

- pacrno3HaBsaTb
MmaTeMaTnyeckne obbeKTbl;

- pewwaTb 3a4aun
npeameTHon obnactu:
peLlaTb CTaHAAPTHbIE 3343a4K
no nNpeasioXKeHHbIM MeTogam
W anroputmam, rpadmyeckm
WNNIOCTPUPOBATL 3a4a4y;

- OUueHnBATb 40CTOBEPHOCTb
NnOoNy4eHHOro peweHns;

- BbIOMPATb ONTUMANbHbIN
meToa;

- 3anucbIBaTb
MaTeMATUYECKYHO
MOCTAaHOBKY 3a4auy,
MCNO/Nb3yeMblIX B
OaNbHenwem npum
MOCTPOEHUM
MaTemMaTU4YeCcKnx Moaenen;

3apaHue 1. CocTtaBbTe a/ifOPUTM peLleHus ... 3agaun.

3apaHue 2. Bolumcante npubAMKEHHO y = 5\/ X2 npu x = 1,03.

3apaua 3. BoiuncanTte npegen no npasuay flonutans lim
X—>2

arcsin (2x — 4)
X’ -4

3apaHue 4. Coopmynnpyiite Heobxoammoe ycnosue

3KcTpemMyma GYHKUMKM  OAHOM NepemMeHHON.

3apaua 5. MccnenoBatb GYyHKLMIO M NOCTPOUTL €€ rpadmK:
12

X2 4

y=2+

3apaua 6. KakoB reomeTpryecKuii CMbICA onpeaeneHHoro
WHTerpana oT AaHHOM GYHKLUMU B JAHHOM MHTEPBa/ie B
[EKapTOBOM CUCTEME KOOPAMHAT?

3apaHue 7. YKaxKnTe BepHoe yTBepKaeHne 0 GyHKLMKN ABYX
nepemeHHbIX:

a).rpafiMeHT nepneHamMKyNsPeH KacaTe/lbHOW NIOCKOCTH;
6).rpagueHT ABNAETCA NPOM3BOAHONM MO HAMPaBNEHUIO;
B).rPagMeHT ABNAETCA KacaTeNbHOM K IMHUM YPOBHS;

r).rpagveHT onpeaenseT Hanpas/ieHWe MaKCMMabHOM
CKOPOCTU U3MEHEHMA GYHKLUW.

3apaHue 8. YKkaxkute JIOXKHOE yTBepxaeHMe o dyHKUUKN OABYX
nepemeHHbIX:

a).HenpepbiBHasA dyHKUMA Bcerga auddepeHumpyema;

6).pyHKLMA, MMetowwas Nnpeaen B To4YKe M, MOXKeT bbITb
pa3pbiBHA B 3TOM TOUKE;

B).y anddepeHunpyemoit GyHKLUN CYLLLECTBYIOT YaCTHble
NPOU3BOAHbIE;

r).M3 HeNPepPbIBHOCTM YACTHbIX MPOU3BOAHbIX B TOUKe M
cnepyet auddepeHumpyemMocTb GyHKLMN B STON TOUKe.

3apanue 9. IlpoBectn monHOE wuccnenoBaHne QYHKIMHA WU

MIOCTPOUTH UX TpaduKu:

—x2

lL.Ly=x-ez.




CTPYKTYpHbIi
aNemMeHT
KOMMNeTeHL MU

MNnaHnpyemble pesynbTaThbl
obyyeHus

OueHouHble cpeacTBa

3.y=(x+1)-e™™
3apanme 10. Haiitu HanOonbliee ¥ HauMeEHbIIEEe 3HAYEHHUE
byukuuny = f(x)na orpeske [a; b]:
9
1y =x +;[1; 10].

— Zx__l[_z; 0].

T 24x2

3.y =x2-v3—x[1;3]

2.y

Bnagetb

- MaTeMaTUYeCKUMMU
MeTo4amu, NPUMEHAEMbIMU
ANA peleHnn
3KOHOMMYECKUX
(nccnepoBaTtenbckux) 3agav;

- MaTeMaTUYECKUM A3bIKOM
npegmeTHol obnacTu:
OCHOBHbIMW TEPMUHAMMU,
NOHATUAMM, oNpeaeneHNsIMU
pasfenoB MaTeMaTUKK;

- OCHOBHbIMM criocobamu
npeAacTaBaeHnn
MmaTemaTU4ecKom
nHpopmaumm
(aHanuTMYeCKUM,
rpapuyeckmm,
CUMBOJIbHbIM);

- MaTeMaTUYECKUM A3bIKOM
npeameTHoM obnactu:
3anuMcbiBaTh pe3ybTathl
NpPoBeAEHHbIX UCCea0BaH M
B TepMMHaX NpeaMeTHON
obnactu.

Ipumepnsle npakmuyeckue 3a0anus u 3a0a4u

3apayva 1.ITycte Temn undsun cocraister 1% B nens. Ha
CKOJIBKO YMEHBILIUTCS MIEPBOHAYAJIbHAS CyMMa Yepe3 rnojiroaa?
3agava 2.3aBUCHUMOCTb MEXIY U3JIepKKaMu rpom3BoacTBa C u
oobemoM nponykuuu QBeipakaercst pynkiueii C = 30Q —
0,08Q3. OnpeenuTh cpefHUe U NpeelbHbIE U3IEPKKH IPH
oobeme nponykuuu Q =5 en.

3apgaua 3. PyHKumK cnpoca D n npeanoxeHuna Sot ueHbl p
BbIPaXKakoTCA COOTBETCTBEHHO YPaBHEHUAMM

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

HaliT1 anacTMYHOCTbL cnpoca M NpeaioxKeHna npu
paBHOBECHOW LieHe, a TaKKe n3meHeHne aoxoaa (8
npoLeHTax) Npu yseanyeHnn ueHbl Ha 10%.

YK-1.3: [Ipu 06paboTke nHGOpMaIu OTIMYaeT (PaKThl OT MHEHUH, HHTepIpeTaluii, OLICHOK,
(dopMupyeT COOCTBEHHBIE MHEHHMSI U CY)KJICHHS, apI'yMEHTUPYET CBOU BBIBOJBI U TOUYKY 3pEHHUS

3HaTb

oTanuue pakT OT MHEHU,
HHTEPIpETALHil, OLIEHOK,

1. OcHOoBHEIE
OCHOBHBIE

TOHSITUS
oneparumn

TCOpUHn MHOXKCCTB.
Hanjg MHOXECTBaAMHU.




CTPYKTYpHbIi

MNnaHnpyemble pesynbTaThbl

afleMeHT OueHo4Hble cpeacTsa
obyyeHus
KOMMeTeHLuu
(dhopmupyeT cOOCTBEHHBIE JnarpamMmmbl Diinepa-Benna. bunapnsie
MHEHUS U CYKICHUS, OTHOHICHHUA
2. Dnemenrtapuble OyneBbl GyHKnnA. KOHBIOHKIHS.
Jn3bIoHKIHS.
3. DnemenTtapubie OynaeBbl QyHKIMH. MIUIHKaIUs.
DKBUBAJICHIIUS.
4. DnementapHble OyneBbl (GyHKIMH. Pemienue
JIOTUYECKHX 3a]ad.
5. Jlornueckue Gopmynbl. YHpolieHue J0rH4ecKux
BBIPAKCHUM.
6. MaTpHIbICMEXHOCTH ¥ HHIIUJICHTHOCTH
7. Marpuupsl. Bunet wmatpun. [leiictBus Hap
MaTpHUIIAMHU.
8. Onpenenurenb. Onpenenenue, CBOIICTBa
OIIpeNeIUTENS.
9. Hesripoxxnennas marpuia. OOpaTHas MaTpHIa.
10. Cuctembl JMHEWHBIX ypaBHeHHI. (OCHOBHBIC
MOHSITHS.
11. Pemenue HEBBIPOKACHHBIX TUHEHHBIX CUCTEM.
12. ®opmynsr Kpamepa.
13. MarpuuHbIii METO/I.
14. PemieHne  cucTeM  JIMHEWHBIX  YpaBHEHHUI
MertoqoM ["aycca.
15. CucreMbl THHEHHBIX OJTHOPOIHBIX YPABHCHHM.
YmeTb obpabaTbiBaTh IIpumepHble npakTUYECKUE 3a0aHMsl U 3a1a41
MaTemaTU4ecKyto Boruncnute MaTpuLbL AB , BA , A’ , B? , €CIIU
nHpopmaumio
K/lAaCCUYECKMMM MEeTo4aMM -1 -2 -4 123
A=|-1 -2 4 B={2 4 6
1 2 4 3 6 9
u
2. Pemmrts cucrempl ypaBHeHHH a) meromoMm ['aycca, ©0)
MetonoMm Kpamepa, B) MaTpUIHBIM CIIOCOOOM:
2X, + X, +3x, =—10, —2x, —3x, +x; =2,
7%, +5X%, +3x%;, =-17, 3x, +4x, +x, =3,
2) X — 4%, — 4%, ==3; 6) X +x,+2x%=1
Bnapetb B/1afETb COBPEMEHHbBIMMU IIpumepnsvie npakmuuecKkue 3a0aHUA U 3A0a4u

cnocobamm 06paboTKu
MaTemaTUyecKomn
MHpOpMauMM  BKAKOYaA
KOMMbIOTEPHbIE  METOAbI

Haiitu matpuny X. I[IpoBepuTh NpaBUIIBHOCTD PELICHUS
MOJICTAHOBKOW HaliJIECHHOW MaTpHILIbl B UCXOIHOE YpaBHEHHUE.

44" + X =8C-B-44" , ecim

2 0 -1 1 -2
1 -11
A=|2 1 -1|; B= ;o C=|1 -3|
0 -1 3
01 1 0 1

3apanue 2. BerancnuTs onpeaenurens 4-ro nopsaka




CTPYKTYpHbIi

MNnaHnpyemble pesynbTaThbl

afleMeHT OueHo4Hble cpeacTsa
obyyeHus
KomMmneTeHuunm
1 0 2 -2
3 -1 -1 2
2 1 -1 -1
1 2 -3 -1

3ananme 3.
TpeMsl ciocobamu:

- o ¢opmynam Kpamepa,

- MaTpU4YHBIM MeToZoM (C TIOMOIIbIO OOpaTHOI
MAaTpHIIBI),

- metozoM [aycca.

Pemmnth cucremy JMHEMHBIX ypaBHEHHH

3x; —5x5 +3x5 =1;
X +2xy +x3 =4,

— X +7xy +2x3 =8.




	7 Оценочные средства для проведения промежуточной аттестации

