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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeapel [IpukiaaHoi MaTeMaTUKU M HH)OPMATHKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamaHoit MaTeMaTuku U UHPOPMATHKU

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3BekoB

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoil MaTeMaTUKu U HHPOPMATHKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peamsanuu B 2027 - 2028
y4eOHOM roy Ha 3acemanuu kageapel [IpUKITaaHON MaTeMaTHKU U HH)OPMATHKH

IIporokomor _ 20 . Ne
3aB. kadeapoii 10.A. N3BekoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enp ocBoeHus AUCHUIUIMHBI «MaTemMaTuka» COCTOMT B MOJYYEHHUH CTYACHTAMH
(GyHIaMEHTAIbHBIX MaTeMaTHYeCKMX 3HAHUH W TPOYHBIX TMPAKTUYECKUX HABBIKOB TIO
WCIIOJIb30BAHUIO METOJOB MAaTE€MAaTUYECKOrO0 aHajau3a ISl UCCIEIOBAHMS MATEMAaTHYECKUX
MOJIEJIEN TEX WIM MHBIX MPOLECCOB U ABJIEHUN, B TOM YHCIIE U SKOHOMUYECKUX, JISI TTOTYyYECHHS
AQHAJIUTUYECKUX U YUCIIEHHBIX PEIICHUNA TOCTABJICHHBIX 3a/1a4.

Jns noctrkeHust NOCTaBICHHOM e B Kypce «MaremaTukay pemaroTcs 3a1a4u:

- pa3BUTHS JJIOTUYECKOIO U aJITOPUTMUYECKOTO PELLICHNUS;

- OBJIAJICHHS] OCHOBHBIMHU METOIAMU MCCJIEOBAHUS U PELICHUS MaTEMATUYECKHX 3a/1a4;

- BBIpaOOTKY YMEHUS CaMOCTOSATEIbHO PACHIMPATH MATEMaTUYECKUE 3HAHUS U TPOBOAUTD
MaTE€MaTUYECKUI aHAIN3 IKOHOMUYECKUX 3a/1a4;

- MCIOJIb30BaHUE METOJ0B MAaTEMaTHYECKOT0 aHajIu3a M €ro Mojesiell B MPaKTUYECKON
JIEATENIbHOCTHU C IPUMEHEHUEM COBPEMEHHOM BBIUUCIIUTENBHON TEXHUKH,

- O3HAaKOMWThb CTYJEHTOB C OCHOBHBIMH MaT€MaTHYECKUMHU METOJAMHU M MOMAEIISAMH
HCCJIEIOBaHMSI BEPOATHOCTHBIX 3aKOHOMEPHOCTEW MacCOBBIX OJJHOPOIHBIX CIyYailHbIX COOBITHM.

2 MecTo ITMCHMIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl MPOrpaMMbl

Hucuunnuua MartemaTuka BXOAUT B 00S3aTENbHYI0 4YacTh Y4YeOHOro IUIaHa
00pa3oBaTeNbHOI TPOrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBI ~ HEOOXOOWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B PE3YyJIbTATE U3yUEHUS TUCIUILINH/ PAKTUK:

Jns  wW3ydeHWs  JUCHUIUIMHBL ~ HEOOXOOWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBaHHBIE B pe3yJbTaTe M3YUYCHHUS Kypca MaTeMaTHKU B 00bEME MpPOTrpamMMbl CpeaHEn
IIKOJIBI.

OcBoeHME TaHHOW TUCUUIUIMHBI IPEII0JIAraeT, YTO B Pe3yJIbTaTe N3YYEHMsI IIKOJIbHOTO
Kypca MaTeMaTHKU O00ydaroluiicss uMeeT chopMUpPOBAHHOE MPEJICTaBICHUE O MaTeMaTHKe KaK
YHUBEPCAJIBHOM f3bIKE HAayKH, 00 MAEAIX M METOJaX MaTeMaTUKH, BIaJeeT MaTeMaTHYECKUMHU
3HAHUSIMM U YMEHHUSIMHU, COOTBETCTBYIOIIMMH DeneparbHOMY KOMIIOHEHTY IOCYAapCTBEHHOTO
CTaHJapTa o0IIero oopa3oBaHMs, UMEET Pa3BUTOE JIOTHYECKOE MBIIUIEHUE, POCTPAHCTBEHHOE
BoOOpakeHue, 00J1a/1aeT BBICOKUM YPOBHEM aJITOPUTMUUYECKOMN KYJIbTYpBHI.

3HaHUS U yYMEHUs, YCBOCHHBIE B IpOLIECCe M3YYEHUS MATEeMAaTUKU HEOOXOAMMBI IS
OCBOEHUS IPYTUX AUCHHUIUINH €CTECTBEHHOHAYYHOTO U MPO(hecCHOHATBHOTO LIUKJIIOB.

3HaHus (YMEHMs, BIIaJIEHUs), IOJyYSHHbIE NMPU M3YyYeHUU JaHHOM IUCIMITIMHBI OynyT
HEOOXOIUMBI JUTSl U3yUSHUS TUCIUTLTIH/TIPAKTHK:

Teopus punancos

Metob1 00pabOTKM SKOHOMUYECKOI HHpOpMaLIUU

OneHka CTOMMOCTH MPEANPUATHS (OpraHU3aIIH )

duHaHCOBOE IIAHUPOBAHKE U IPOTHO3UPOBAHHE

3 KomnereHuunu o0y4aroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

TUCHUTLUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yJabTAThl 00yUeHH sl

B pesynbTrate ocBOeHUsT AUCIUIUIMHBI (MOIYJs1) «MartemaTnkay 00y4Jaromuics JOJDKEH
001a1aTh CIEAYIONUMHU KOMITETEHITUSIMU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTop JOCTHIXKCHHA KOMIICTCHIIMH

VYK-1 CnocobeH oCyIecTBIsATh HOUCK, KPUTHUECKUI aHAIN3 U CUHTE3 HHPOPMALIUHU, TPUMEHSTH
CHCTEMHBIN NTOIXOJ JJIsl PELICHHs IOCTABJICHHBIX 3a/1a4




YVK-1.1

AHanmu3upyer 3aady, BbIIENss ee 0a30BbIe COCTABISIONINE, PACCMATPUBACT
U Inpeaiaract BO3MOXKHBIC BapUaHThl PCHICHUA IIOCTaBIICHHOU 3aJa4du,
OLICHUBAS UX JIOCTOMHCTBA U HEJIOCTATKH

YK-1.2 Omnpenenser, MHTEPIPETUPYET U paHKUPyeT HH(POpMaIUIo, TpeOyeMyFO IS
pElIeHUs TOCTABICHHOW 3aJa4M; OCYIICCTBISECT MOUCK HH(OPMAIMU TIO
Pa3IMYHBIM TUIIAM 3aIIPOCOB

YK-1.3 I[Ipu  o6pabotke wHbOpMamuu  oTIMYaeT (GakThl OT  MHCHHH,

WHTEPIIPETAIHA, OLIEHOK, (GOpMHUpPYEeT COOCTBEHHBIC MHEHHS U CYXKICHUS,
apryYMEHTHPYET CBOH BBIBOJIBI M TOUKY 3PESHHUS




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHuIl 216 akaa. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 128,05 akaz. yacos:
— aynutopHas — 123 akaj1. 4acos;
— BHeaynutopHas — 5,05 akaj. 4acos;

— caMocTosiTenbHas pabora — 52,25 akan. 4acos;

— B popMe mpaxTHUecKoi moaroroBku — 0 akas. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTrTecTaluu - 3a4€T, 9K3aMCH

AynuropHas ) =
o | KOHTAKTHas pabota E 3 dopma TEKyIIEero
=
= B aKaJl. 4acax 5 Bnu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) S A . p Kon
S 3 ©|CcaMOCTOSTENBHOM | YCIIeBaeMOCTH U
JUCIUATIIAHBI 5 = . | xoMIeTeHIMH
O 2 £ padoThI MIPOMEKYTOUHOM
nal. |mpakT. | 3 &
Tlex. Z'g aTTeCcTalun
3aH. | 3aH. | Q =
1. 1. DIEeMEHTHI JINHEUHOH,
BEKTOPHOM anreOpbl u
AHAJIUTUYECKOI reoMeTpru
1.1 1.1. DnemeHTHl JIHHEHHOH
- BBITNIOJIHEHUE VK-1.1
anreOpsI: MaTpPHIIBI, Ly
MIPAKTUIECKOTO
OTIpEeIeTUTENH, CHCTEMBEI VK-1.2,
o 6 4 4 3agadus Ne 1 -tect Ne 1
JIMHEWHBIX ajgreOpanyecKux Ny VK-1.3
. «JIuaetiHas
ypaBHEHHUH; OalaHCOBBIE MOJENU
anrebpa»
B DKOHOMHKE
1
- BBITIOJTHEHUE
MPaKTHYECKOTO
p VK-1.1,
1.2 1.2. BekrtopHas anrebpa u 3ananus Ne 2 - TecT Ne 2 VK-1.2
aHAJTUTHYECKass TEOMETpUS Ha 5 4 5 «BektopHas - UTOTOBBIN TECT VK 1'3’
IIJIOCKOCTH anrebpa u o pazzaeny 1 e
aHaJUTHYECKas
reOMETPHSD)
HWroro no pazneny 11 8 9
2. 2. MareMaTH4YeCKH aHaIN3
- BBIIIOJIHEHHE VK-1.1,
MIPAKTUYECKOTO K-1.2
2.1 2.1. Ipenens P Y '
5 4 5 3aJIaHUs 110 TEME - TtecT Ne 3 VK-1.3
MOCJIEI0BATEILHOCTH U (DYHKITUH :
«MaremaTnyecKu
W aHaJIu3»
- BBITIOJTHEHHE VK-1.1,
MIPAKTUYECKOTO K-1.2
2.2 2.2. HenpepsiBaocTs P v '
1 5 6 5 3aJjaHus 110 TEME - TtecT Ne 3 VK-1.3
(hYHKINH; TOUYKH pa3pbiBa ‘
«MaremaTHyecKu
¥ aHAIIN3»
- BBITIOJTHEHHE VK-1.1,
MPaKTUYECKOTO K-1.2
2.3 2.3. TlpomsBomHass (QyHKIUH P Y '
. 9 5 6 5 3aJjaHus 110 TEME - TtecT Ne 3 VK-1.3
OJTHOW TIepeMEHHOMN .
«MaremaTHyecKu
¥ aHAIIN3»




- BBIIIOJIHEHHE YK-1.1,
24  24. HeomnpeneneHHHIH, MIPAKTUYECKOTO VK-1.2,
orpeiesIeHHbII u 5 6 5 | 3amanus o Teme - TecT Ne 3 VK-1.3
HECOOCTBEHHBIIH WHTErpall «MaremaTHuecku
W aHANIU3»
- BBIIIOJIHEHHE YK-1.1,
MIPaKTHIECKOTO VK-1.2,
25 2.5 OyHKIUM HECKOIBKHX 5 6 51 3aJIaHus 110 TeMe - Ttect Ne 4 VK-1.3
MePEeMEHHBIX ' «DynKIUn - UTOTOBBIN TECT
HECKOJbKHX
TIepPEeMEHHBIX»
Hroro no pasaeny 25 28 25,1
3. 3auér
3.1 oaroToBKa K SK3aMEHY DK3aMeH
Hroro no pasgeny
HWroro 3a cemectp 36 36 | 34,1 3a4€T
4. 3. Teopus BeposSTHOCTEN
- BBITIOJIHEHHE YK-1.1,
IPaKTUYECKOTro VK-1.2,
4.1 3.1. CnyuaiiHble coOBITUS 10 10 3a/IaHASA 110 TEME - TecT Ne 5 VK-1.3
«Teopus
BEPOSATHOCTEN
- BBITIOJIHEHHE YK-1.1,
IPaKTUYECKOTro VK-1.2,
4.2 3.2. CydJaiiHble BeTHIUHBI 4 6 3a/[aHASA 10 TEME - TecT Ne 5 VK-1.3
«Teopus
BEPOSITHOCTEI»
Uroro no pasneny 14 16
5. 4. Maremarnveckasi CTaTHCTHKA
- BBITIOJTHEHHE YK-1.1,
NPaKTHYECKOTO -
51 4.1, Toueunsie u P YK-1.2,
2 6 3a/1aHuUs IO TEME - TecT Ne 6 VK-1.3
MHTEpBAJIbHBIE OLIEHKU BHIOOPKH :
«MaremaTHyecka
s CTATUCTUKA
- BBITIOJTHEHHE YK-1.1,
NPaKTHYECKOTO -
52 4.2. IIposepka P YK-1.2,
1 8 3aJJaHus 10 TeMe - tecT Ne 6 VK-1.3
CTAaTHUCTHYECKUX TUITOTE3 :
«MaremaTnuecka
I CTATHCTHKA»
- BBITIOJTHEHHE YK-1.1,
5.3 4.3. AHaiu3 3aBUCHUMOCTEH NPaKTHYECKOTO - recr Ne 6 YK-1.2,
(KOppeIsInOHHO-PErPEeCCUOHHBIN 4 18,15 3amanust mo Teme o VK-1.3
- HTOTOBBIH TECT :
aHanm3) «MaremaTudecka
I CTATHCTHKA»
Hroro no pazaeny 3 18 (18,15
6. Dx3ameH
6.1 Dx3ameH
Uroro no pazneny
Hroro 3a cemectp 17 34 118,15 3K3aMeH
Hroro no aucrumianne 53 70 152,25 3a4€eT, SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a IPEAYCMaTPUBAET UCIIOIb30BaHKUE B y4eOHOM
nporecce AaKTUBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEJACHHS 3aHATHH B COYETAaHUH C
BHEAYJIMTOPHON paboToil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUA MPO(ECCHOHANBHBIX HABBIKOB
obygaromuxcs. Cornmacao n. 34 Tlopsigka opraHW3alliil M OCYIIECTBICHHS JCATCILHOCTH IO
o0Opa3oBaTelbHBIM IporpamMmam OakanaBpuaTa Beiciiero odpazoBanus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu mpoBeeHUH Y4eOHBIX 3aHATHUN 00ECIIEUNBACTCS Pa3BUTUE Y
00y4aromuxcsi HaBBIKOB KOMaHAHON pabOThl, MEXKINYHOCTHOM KOMMYHHUKAIUH, NPUHSATHS
peLIeHH, JUACPCKUX KadyecTB, B TOM 4YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodeccuoHaNbHOM AESITeTbHOCTH BBIITYCKHUKOB U TOTPeOHOCTEH paboToAaTenei.

BriOupas Ty wim MHYIO0 TEXHOJOTHIO paboThl C 00yUYaIOIIMMUCS, HEOOXOJMMO UMETh B
BUJY, YTO HauOombiiero 3gpdexra oT ee MPUMEHEHUS MOXXKHO JOCTUYb, €CJIU YYUTHIBATH LIEIU
o0Opa3oBaHMs, HA peaM3alUI0 KOTOPHIX JOJKHA OBITH HAaIlpaBJieHAa W30upaeMas TEXHOJOTHS,
coJiep’kaHue, KOTOPOe MPEACTOUT MepeaTh 00YyJaroIMMCs C €€ IIOMOIIBIO, a TAKXKe YCIOBHUS, B
KOTOPBIX OHA OYJIET UCIIOJIb30BAThCS.

B nameit paboTte MbI HCIIONIB3YEM CIIEAYIOLIEE.

1. TpamunuonHsle oOpa3oBaTeNbHbIE TEXHOJIOTHH. OpraHu3anus 00pa30BaTEIHLHOTO
mpouecca, MOpeanojiaraeT MNPsSMYI0 TPaHCIALUIO 3HAHUW OT MpernojaBaTelis K CTYACHTY
(MIpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MIUIIOCTPATUBHBIX METOJIOB OOy4YeHUS).
YueOHasi AeSITeNbHOCTh CTYIEHTAa HOCUT B TAaKMX YCIOBHSX, KaK MPaBHUIO, PEMPOAYKTHUBHBII
XapakTep.

®opmbl yueOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — I[IOCIENOBaTEeIbHOE H3JIOKEHHE Marephaia B
JTUCITUILIMHAPHOMN JIOTUKE, OCYIIECTBIIIEMOE MTPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU.

- IPAKTHUYECKOE 3aHATHE, IOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB I10
MPEJIOKEHHOMY aIrOPUTMY.

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoOIEcC TOCTPOSH B
COOTBETCTBUU C QJTOPUTMOM IIO3TAIHOTO PEIIEHUS MPOOJEMHONW 3aJaydl WM BBIITOJHEHUS
yuebHoro 3ananus. [IpoekT npennogaraer COBMECTHYIO y4eOHO-IT03HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJ€HTOB, HAIIPABJICHHYIO HA BbIPaOOTKY KOHIEMIMM, YCTAHOBJIEHHE LIeJeil U 3a1ad,
(GOpMYIHUPOBKY OKHJAEMBIX PE3yJIbTaTOB, OINpEJeNeHHE NPUHLUIOB U METOAMK peIIeHUs
MOCTaBJIEHHBIX 3ajay, I[UIAHUPOBaHUWE XoAa pabOThl, MOUCK JOCTYMHBIX M ONTUMAJIbHBIX
pecypcoB, MO3TANHYI0 pPEANN3alUI0 IUlaHa paboThl, MPE3CHTALUI0 PEe3yIbTaToOB pPabOThI, MX
ocMbIciieHre U pediekcuto. [IpumensieTcst B OCHOBHOM IS IIepexo0/ia KOMIETEHIIMU Ha YPOBEHb
BJIAJICHUS.

OcCHOBHBbIE TUIIBI IPUMEHSEMbIX HAMU B 00pa30BaTEIbHOM JIEATEIbHOCTH IPOEKTOB!

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpubImkeHa K ¢opMmaTy Hay4dHOTO
UCCIIEIOBaHMs (J10Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbI, ONPEJCIICHHE HAay4HOM MpoOJIeMsbl,
npeaMera U oOBeKTa HCCielOoBaHMA, LeNed W 3ajqad, METOAO0B, MCTOYHHUKOB, BBIIBHKECHUE
TUTIOTE3bI, 0000IIEHNE Pe3yIbTaTOB, BBIBOJBI, 0003HAUYECHHE HOBBIX TpoOiem). PesympraTom
ABJIsIeTCs yueOHast KapTa [0 MOIYII0 Hatleil 00pa30BaTeIbHON MPOTrPaMMBI.

TBOpYECKHIT TPOEKT, MNPEANOJaramliii B OTJIWYHAE OT MPEIbIAYIIEro, KOHEYHBIN
IPOAYKT B CIEIYIOUIMX BapHaHTaxX — razera K UCTOPUYECKH 3HAUMMOMY «MaTeMaTHYECKOMY»
coObITHIO (TTpa3aHuK yncna «I[lu» u T.1.); «MaTemaTuyeckas» OTKPBITKA (CBOEro poaa yyeOHast
KapTa, TOJbKO He(OopMaIbHO, KpaCOYHO 0(opMIIeHHAs; BUICOPOIUK «S1 Haydy Bac pemarth ...» 1
T.II.

WHpopMallMOHHBIM MpPOeKT — y4eOHO-TIO3HABATENIbHAS JIEATENIBHOCTE C  SIPKO
BBIPaXEHHON 3BPUCTUYECKON HAMPABIECHHOCTHIO (ITOUCK, 0OTOOP U cUCTeMaTH3alus "HopMauu
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYaCTHUKOB IPOEKTa ¢ 3TOM MH(OpMaIuei, ee aHaIU3 U
0000111eHIE 1, HAKOHEII, TPE3EHTAIIUS IO TPAKTUYECKOMY MTPHIIOKEHHUIO).



4. WMHpopManmOHHO-KOMMYHHMKAIIMOHHBIE —00pa3oBaTeNbHbIe TeXHONOTHMH. Opranuzanus
00pa30BaTEeNLHOrO Ipolecca ¢ NPUMEHEHHEM CIEeUUAIN3UPOBAHHBIX MPOIPAaMMHBIX Cpel U

TEXHUYECKHUX CPEACTB paboThl ¢ wuHPOpManmer (MHPOPMAIMOHHYIO Cpely YHUBEPCHTETa
MOODLE).

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUIITIMHBI (MOYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

1. Ilunaue B. C. Beicmas matematuka: yueOnuk / B.C. IllunaueB. — Mockga:
NH®PA-M, 2019. — 479 c¢. — (Bsiciiee ob6pa3zoBanue). — WWw.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - TexcrT: AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716. — Pexum jgocrtyma: [uis  aBTOPHU3.
II0JIB30BAaTENEH.

2. Maremaruka: yue6. mocooue / FO.M. Jlanusos, JI.H. XKyp6enko, I'.A. Hukonosa, H.B.
HukonoBa, C.H. HypmeBa ; mon pexa. JL.H.Xypbenko, I'.A.HukonoBoil. — Mock-Ba:

NH®PA-M, 2019.— 496 c¢.— (Bwicmiee oOpa3oBanue: bakanaBpuar). - ISBN
978-5-16-102130-9. - Tekcr: AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799. — Pexum jgocrtyma: Juis  aBTOPHU3.
II0JIB30BATEIEH.

0) JlomostHuTEIbHAS JIUTEPATYpa:

1. Teopus BepOsATHOCTEH U MaTeMaTHYECKas CTATUCTHKA: Y4ueOHoe nmocobue / bu-prokoBa
JLT., boopux I'.'H1., Marees B.U., - 2-¢ u3n. - Mocksa: HUI[ MH®PA-M, 2017. - 289 c.
(Boiciiee obpazoBanue: bakanaspuat) ISBN 978-5-16-011793-5. - Tekcr: snextponHsIil. - URL:
https://new.znanium.com/catalog/product/370899.—  Pexxum  jgoctyma:  Juis  aBTOPH3.
I10JIb-30BaTENEM.

2. Marematuka B mpuMepax W 3ama4ax: yde0. mocobme / O.M. JlerrsipeBa, JI.H.
Kyp6enxko, I'.A. Hukonosa, H.B. Hukonona, C.H. HypueBa. — MockBa: UHOPA-M, 2019. —
372 c. — (Bwicmee oOpasoBanue: bakamaBpumat). - ISBN 978-5-16-102288-7. — Tekcr:
anek-TpoHHbIin. — URL: https://new.znanium.com/catalog/product/989802.— Pexxum mocty-ma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

3. Mauxo, I1.E. Beiciias MateMaTHKa B yIpaXHEHUsIX U 3a1a4dax. (B 2-x gactsax) [Tekct] /
IT. E. Janko, A.T.Ilomos, T. 5. KoxeBuukoBa. - M.: Beicmas mxkona, 1986-2009. ISBN:
978-5-488-02201-0. - 60nee 1000 miT.

duxtenronbil, [.M. OCHOBBI MaTeMaTHYECKOTO aHaiu3a: yuyeOHuK: B 2 dacTsax / .M.
®uxtenromnbl. — 11-e uzn., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1.— TekcT : 3NEKTPOHHBIH // DIEKTPOHHO-OMOIMOTEUHAS
cucrema «Jlanpy : [caiit]. — URL: https://e.lanbook.com/book/112051 . — Pexwum mocry-na:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

4. ®uxrteHroibll, .M. OCHOBBI MaTeMaTHYECKOTO aHaiu3a: yueOHuK: B 2 vacTsx / [.M.
®uxrtenronsll. — 10-e m3a., crep. — Cankr-IlerepOypr: Jlans, [06. 1.]. — Yacte 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TeKcT: 37€KTPOHHBIN / DIEKTPOHHO-OMOIMOTEUHAs
cucrema «Jlanmpy: [caiiT]. — URL: https://e.lanbook.com/book/115730 (mata oOGparieHws:
06.10.2019). — Pesxxum ocTyma: Juist aBTOPHU3. MOJIb30BaTEICH.

5. [llumaueB B. C. 3agaunuk mo Beiciiei Maremaruke: y4e6. mocobue / B.C. Ilumayes.
— 10-e u3zn., crepeotun. — MockBa: UHOPA-M, 2020. — 304 c¢. — (Beiciiee



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

B) MeTonuyeckue ykazaHus:

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

2. Axmanoga, 3.C. Heonpenenennsiit uaterpan: Terpaas-koncrekt — MI'TY, 2008. — 23
c.

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

4, TopsueBa, H.A. Teopus (yHKIUH KOMIIJIEKCHOTO IEPEMEHHOTO: MeToandecKue
YKa3aHUsS W BapUaHThl WHAMBUAYAJIbHBIX 33JaHUH ISl CTYJEHTOB BCEX CIEIUATBHOCTEH —
Marnuroropck: 'OY BITIO «MI'TY um. I'.1. HocoBay, 2011. — 28 c.

5. I'pauena, JI.A. OnpeneneHHbI HHTErPAT: METOJUYECKUE YKA3aHUS JIJIS CTYACH-TOB —
Marnuroropck: 'OY BITIO «MI'TY um. I'.1. HocoBa», 2010 — 12 c.

6. I'pauesa, JI.A. DneMeHTHI THHEHHON anreOpbl, BEKTOPHON anreOpbl U aHATUTHYECKON
reoMmerpun: YuebHoe nocobue. - Maruutoropck: 'OY BIIO «MI'TY um. I'.'1. Hocosay, 2010 —
63 c.

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

8. N3ocoB A.B. 'apmonundeckuii ananu3: Meronnvyecknue yKa3aHus U BapUaHTHI 3aaHU
JUTSL CAMOCTOSITENTbHOM pabOThI M KOHTPOJIs 3HaHMi cTyaeHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObITHs 1 BepoITHOCTh. YacTh 2: MeTon. yka3. - MarHUTOropck:
'OV BIIO «MI'TY um. I''M. Hocosay, 2010. — 25 c.

10. Masuenko, E.II. TlpowsBognas wu muddepenHnman ¢yHkuuu. [IpakTHKyM.-
Marnuto-ropck: I'OY BIIO «MI'TVY um. I'.1. Hocoay, 2010. — 38 c.

11. Masiuenko E.II. UccnenoBanue ynkmuii u mocrpoeHue rpapukos. [Ipaktukym. —
Marnutoropck: I'OY BIIO «MI'TY um. I''M. HocoBay, 2011. —20 c.

12. CaBymkmna H.®. KomoOumnaropuka. CoObiTHe U BeposiTHOCTh. Yacte |
KombOunaropuka. Anredpa coObiTuii: MeTon. ykazaHus 1o AUCUHUIUIMHE «MaTemaTuka» ais
cTyneH-ToB | kypca Bcex cnenmanbHocTein. — MI'TY, 2007. — 17 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypenl:

IIporpammHuoe obecnieyeHue

Haumenoranue [10 Ne norosopa CpoKk JIeHCTBYS JIUIICH3UH
7Z1p cB000IHO pacapocTpanseMmoe I1O 0eccpoyHO
MathCAD v.15

Education J-1662-13 ot 22.11.2013 OeccpodHo
University Edition

STATISTICAB.6 [K-139-08 ot 22.12.2008 0eccpoIHO

FAR Manager cB00OAHO pactpocTpansemoe [10 06eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
| HasBanue kypca | Cchlika




DNEeKTPOHHBIE PECYpPChl  OMOIMOTEKH
MI'TY um. I'.11. HocoBa

®denepanbHbIi o0pazoBaTeIbHbBIN
noptall — OxoHoMuKa. COIMOJIOTrHs.
ITouckoBas cuctema Axamemust Google
(Google Scholar)

https://magtu.informsystema.ru/Marc.html?locale=ru

http://ecsocman.hse.ru/

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

Harmwmonanbaasa
HH(POPMAIIMOHHO-aHATUTHYECKAsT URL.: https://elibrary.ru/project_risc.asp
cucteMa —  Pocculickuii  MHJIEKC

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOLYJIf)

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

- YueOHbIe ayIUTOPUH TSl TIPOBEACHUS IPAKTUUYECKUX 3aHSATUH, 3aHATUH JIEKITMOHHOTO
THUIIA, TPYIOBBIX U HHIUBHIYaIbHBIX KOHCYJIBTAIMH, TEKYIIET0 KOHTPOJS M MPOMEKYTOUHOU
arrecranuu. OcHallleHUEe:MyJIbTUMEHIMHBIE CPEJICTBA XPAHCHUS, MEepeIadyu U TPEIACTABICHUS
uHpopmanuu. KoMmIiekc MeToauyeckux  pa3paboToK  (pa3gaTovyHOro  Marepuana U
METOAMYCCKUX YKa3aHW) U\WJIM KOMILICKC TECTOBBIX 3aJaHUil IS OJrOTOBKH U MPOBEICHHUS
MPOMEKYTOUHBIX U PYOCIKHBIX KOHTPOJICH.

- Ilomemenuss 1 caMoOCTOSITENBHOM  paboThl  oOydwaromuxcsi. OcHaieHue:
nepcoHaabHble KoMIbioTepsl ¢ makerom MS Office, Beixogom B MHTEpHET M € IOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAITIOHHO-00Pa30BaTEeNIbHYIO CPETy YHUBEPCUTETA.

- Ilporpammubie cpenctBa: MS Windows (Ne gmm. Microsoft Imagine Premium
D-1227-18 o1 08.10.2018 10 11.10.2021; D-757-17 ot 27.06.2017 o 27.06.2018);

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

ApxuBaTop 7/Z cBOOOIHO pacipocTpaHsieMoe, OECCPOUHO);

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

- Tlomemenue miIss XpaHEHHS € TPOPUIAKTHIESCKOTO OOCITY)KHBAaHHUS Y4eOHOTO
ob6opynoBanus. OcHareHue: mKadbl A5 XpaHeHUs y4eOHO-METOAMYECKOM TOKYMEHTAI|H.

Ipuioxkenue 1
IIpuMepHbIe NpaKTHYECKNE 3aJAHUS:

«/IuHeliHasl, BeKTOPHasA ajredpa u aHaauTnyeckas reomerpus. {uddepenunannbnoe
ucuuciaenune @OII»

3aganue 1.
Pemute cucremy Tpems crnoco0amMu: a) MaTpU4YHBIM criocobom; 0) mo ¢popmynam Kpamepa; B)
MeroqoM ["aycca
X—2y—-3z=3,
3X+y-22=9,
2X—3y +5z =-4.
3ananmue 2.
1) Haiizure yrox Mexay BekTopamu @ U b, eciu a = (2; —1), b= (— 2; 2).
IlocTpoiiTe naHHBIE BEKTOpbl B cHUcTeMe KoopauHar OXy, a TakXke BEKTOPBI,
n3obpaxaromue: 2a+b, a—3b.
2) YKaXuTe cpenu HIDKCIPHUBEACHHBIX BEKTOPOB OPTOTOHAJBHBIC, KOJUIMHEApHBIC, a TaKKe
KOMIUTAHApHBIC: @ = (— 3-1 4), b = (2,-2;1), c= (2; %; —g}, d= (7;11,8). Bbruucnure

TUIOIAb MapajuIeiorpaMMa, IIOCTPOSHHOTO Ha BEKTOpax b u C.



3aganue 3.
Hanucate ypaBHeHue npsimoit AB, eciun A(—l; 2, 3), B(—l; 2;—1). BbruncnuTh paccTosHUE OT
TOYKH A 3TOH MPsIMOM /10 TJIOCKOCTH, MPOXOISAIIEH Yepe3 TOUKy B, nmeprneHauKynsipHO BEKTOPY
N(0;-3;9).
3ananue 4.

[IpuBeauTE K KAHOHUYECKOMY BHJY M MOCTPOITE KpUBYI0 X —4X+2y> —4y =0

3aganue 5.
Beruucnure npeaenst:

. 1+4x—x* . 3x-arcsin 2x . 2x—-1-4/5
a) im ————;6) im————=;5) lim .
x=o X 4+ 3X° + 2X x-0 COS X — COS” X x—3 x—3
3amanue 6.
2 _
o y d y o 4x—x2 X= Ctg 2t y
HaI/IIlI/ITe — WU —F JId HKIOIWU: a =e . 6 R
dx  dx’ by )y {y = In(sin 2t).
3amanmue 7.
. . 2X—7 .
CocTaBbpTe ypaBHEHHE KacaTeJbHOM K KpUBOIL: y=— 4 B TOYKE X,= -1. Hapucyiite
X —_

KacaTeJIbHYIO U KPUBYIO.
3aganue 8. Boiunciure HeolpeieIeHHbIE HHTETPAJIb

1) j(1+t923x)dx; 2)f 379X ix; 3)]arcsin5xdx; 4) f%dx.

VBX + X2

3aganue 9. Borunciure onpeneaeHHbIE HHTETPaJIb

1) %(1 noxPdc 2 (X d 3) Af x-1 4
—SIn ZX X, X, —F——(0X.
0 _([ezx p ¥2x -1

3apanme 10. Haiimute muomanu ¢uryp, orpaHM4eHHbBIX JUHMAMU. B 3amaue (6) mpu

MOCTPOCHUU JIMHUM BOCIIOJB3YyWTECh TAaONMILEH BaKHEHIIMX KPUBBIX B IOJSIPHOM cucTeMe

KOOPJIMHAT:
a) Xy=6, x+y-7=0; 6) p°=2c0s2¢p.
3ananmue 11. Halimure ;yimHy Ayru KpuBou x=2v2 cos b 0<t< 2 p
y=2/2sint, 3

33}13HI/IC 12. BeruuciauTh HeCOOCTBEHHBIN HUHTCrpal UJinh YCTAHOBUTH €0 paCXoJUMOCTh:

1) Tx3e‘x4 dx .

, j3 dx
0 : 23\/(4—X)2.

«q)yHKIII/II/I HECKOJBbKHUX MEPEMEHHBIX>

1.  Haiitu " ITOCTPOUTH o0nacTb onpeneneHus byHKIUN
z=In(4—x*—y?)—arcsin(2-y).

2. Haiinute dYacTHble NPOM3BOAHBIC TEPBOTo Mopsaka (GYHKIUH:



3. Haiinure rpaguesT CKAJISSpPHOro moiad U = x> +y2—z
p p

X+ Yy
X—y

2

z=3xy® —sin(x* +y) +

U ero Moayins B Touke M (L—12) .

4. Mna  ¢ysxmmm 2z =In(2x* +3y?) B  Touke A(l, 1) HaliTH mpoU3BOAHYIO B

HaIIpaBJICHUU BEKTOpA I =3i+2]j.

5. Hanncatp YpaBHCHHUE KacaTeJbHOHN IIOCKOCTH U HOpMAJIM K IIOBEPXHOCTH Z = \[9 — X2 — y2
B Touke M(L 2; 2).

[EEN

o

(3]

«Teopus BeposiTHOCTell. MaTemMaTHecKasi CTATUTCTUKA)

B ypue 12 mapos. Cpeau 3tux mapoB 3 Genbix u 9 uepnbix. KakoBa BepoSTHOCTH TOTO, UTO
Hay/1auy BBIHYTBIH IIap OKaXeTCsl OIIbIM?

B panuoctynuu tpu MukpodoHna. J{s KaxkI0ro 13 MepBbIX JIBYX MUKPO(POHOB BEPOSTHOCTH
TOr0, 4TO OH BKJIKOYEH B JaHHbIA MoMeHT, paBHa 0,45, a mis Tperbero — 0,9. Haiitu
BEPOSITHOCTH TOTO, YTO B JIAHHBIA MOMEHT BKJIFOUEHBI 2 MUKPO(QOHA.

B npopaxke nMeroTcst Oelble 1 KOPUYHEBBIC SWIIa B COOTHOIIEHUH 2:3, MPUYEM IMPOU3BOICTBO
60% O6enbix u 71% KOPUYHEBBIX UL JATHPYETCS THEM, IPEIIICCTBYIOIINM JHIO TIPOJAKH, a
ocTaJbHbIC fiilla JaTHPYIOTCs Oosee paHHMMH uuciamu. [lokymarens 3aka3bIBaeT sifiia,
JaTUpPyeMbIe JTHEM, MPEAIICCTBYIOIMUM JHIO MPOJIaXKH, HE3aBUCUMO OT WX IBeTta. KakoBa
BEPOATHOCTH TOTO, UTO MY MPOJAATYT PEUIETKY OebIX SHUIl?

Tenedonnas cerb yupexaeHus obcmyxkuBaeT 200 aboHEHTOB. BeposTHOCTH TOTO, YTO B
TEYCHHE MHHYTHl BHYTPU OSTOM CETH KTO-TO KOMY-TO TM03BOHHMT, paBHa (,7. KakoBa
BEPOSITHOCTH TOTO, YTO B TEUCHHE MUHYTHI OyzieT 5 3BoHKOB? KakoBa BeposITHOCTh TOTO, UTO B
T€YeHHe MUHYTHI OyneT He Oonee 5 3BoHKOB? HaliTu HauBeposTHeiIIee YMCIO 3BOHKOB B
TEYECHUE MUHYTBHI.

3amaH psa pacmpeneieHus ciydaiiHod BenmuuHbl X. HaliTu MaTemartnueckoe oOKuIaHUE,
JUCTIEPCHUIO U CpeJiHee KBaJpaTuieckoe oTkioHeHue. [TocTpouts GpyHKIIMIO pacipeeeHusl.

X 4 6 10 12
P 0.3 0.2 0.2 0.3

Jlns HenpepbIBHOM CilydaiiHOM BeTMYMHBI 337aHa (YHKIUS pacipeleleHUs F(X). TpeOyercs

HalTH IUIOTHOCTb PACIpPENEICHUS f(X), MaTEMaTUYECKOE OXKUAAHUE, NUCIIEPCHUI0, CPEIHEE
KBaJIpaTMUECKOE OTKJIOHEHHE. BBIYMCINTH BEpPOSATHOCTH TOTO, YTO OTKJIOHEHHUE CIy4yailHON
BEJIMYMHBI OT €€ MaTeMaTHYeCKOro OXuaaHus OyneT He Oojiee CpelHero KBaapaTH4YecKOro
otkyoHeHus. [TocTponTs rpadux GyHKIIHIA.

0 :
F(X) = l-(l—cost) , 0<x<Z
2 2
1 ,
X>—

7. 3aKoH pacrpeAesieHus] CUCTEMbl JUCKPETHBIX CIyYailHbIX BETUYHH (X ,Y) 3a1aH TaOInIEen.
HailTn K09(pHUIMEHT KOppENAUUU I, U BEPOATHOCThH TMOMNAJAHUA CIIy4alHON BEITMYUHBI
(X,Y) B obmacte D.

X

Y 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}




IIpunoxenue 2

7 OneHoYHbIE CPeACTBA JIS IPOBeIeHUsI MPOMEKYTOUHOM aTTecTAlNH

a) [lnanupyemblie pe3yJbTaTbl 00yYeHHs] U OLIEHOYHbIE CPeACTBA /Js NPOBeIEHUs!
NMPOMEKYTOYHOM aTTeCTaAlluM:

CtpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnaaupyemblie pe3ynbTaThl
00y4eHus

O1eHOYHEIE cpe€acTBa

VYK-1: CrocobeH ocCymiecTBIsATh MOUCK, KPUTUUECKUN aHAIM3 W CHHTE3 HH(pOpMaIuw,
HNPUMEHSATh CHCTEMHBIH HOAXO ISl PEIICHHs IOCTABICHHBIX 33134

VYK-1.1: Ananusupyer 3amady, BbIACIsAS ¢¢ 0a30BbIE COCTABIISIFOIIME, pAcCMATPUBACT U
npeJyiaraeT BO3MOXHbIE BApUAHThI PEILICHUs TOCTaBICHHOM 3a/1a4u, OLICHUBAs UX TOCTOMHCTBA U

HEIOCTaTKU
3Harh — OCHOBHBIE YucaoBas MOCaeI0BaTEIBHOCTD U €€
OnpeAeeHus 5 npenen. CBoicTBa  CXOIALIMXCA
MMOHSATHUS; IIOCJICIOBATEILHOCTEIA.
— OCHOBHBIE METOJBI DyHKIUA OJIHOH TIEPEMEHHOM.
i hepeHHaIbLHOr Ilpenen ¢yHKuMM B TOYKE U
0, HMHTErpajbHOro OECKOHEYHOCTH. Vcnosue
HCYMCIICHUA " CyHII€CTBOBaHUA npeaena.
OPUMEHCHHS UX IS OZHOCTOPOHHUE MPEETBI.
pereHus 3a1a4 beckoneuno Mainbpie U OECKOHEUHO
MaTeMaTHYECKOTO Oosbiire (QYHKIMM U MX CBOMCTBA.
aHaan3a u Teopema 0 cCBA3M T1Tpeaena U
MoJeen OeckoHeuHo Manoi. IlepBblii u
SKOHOMMYECKHX BTOpPOM 3aMeyaTeIbHbIC PEIETbI.
3a7ad4, HenpepbsiBHOCTH (hDYHKIIUU B TOYKE.
—  ompejeneHus CgoiicTBa PyHKIUH, HEPEPHIBHBIX B
OCHOBHBIX TTOHSATHIA, Touke. Touku paspbiBa GYHKIHA U
Ha3bIBAECT X UX KJacCUuUKaIus.
CTPYKTYpHBIE IIpoussoaHasi. MexaHn4eckui,
XapaKTEPUCTUKU, TCOMETPHUICCKUN W 3KOHOMHYCCKHUU
OCHOBHBIE€ METOIbI CMBICT MIPOU3BOAHOM. CBs3b
UCCIIEIOBAHMS, UCIIOJIb3YEMBIE B HEIIPEPRIBHOCTH u

MaTEeMaTH4YCCKOM aHaJInu3e,

T depeHIpyeMOCTH PYHKIUH.
Hudpdepenumnan  GyHKIUU,  €ro
CBOWCTBA W  IpHMEHEHHE B
MPHUOIMKCHHBIX BBIYHCIICHHUSX.

IIpaBuno  Jlonurans U €ro
MIpUMEHEHNE JUIS  BBIYHUCIICHUS
IIPECIIOB.

MOHOTOHHOCTH byHKIINH.

JlocTaTouHO€ YCIIOBHE BO3pACTaHUS
1 yObIBaHUS (QYHKIUHU. DKCTPEMYM
GbyHKIUY. Heobxomumoe u
JOCTaTOYHOE YCIIOBHSA
CYIIECTBOBaHMS TOUYEK IKCTPEMyMa.
BhInyki10¢Th, BOTHYTOCTh (DYHKITHH.
JlocTaTouHO€ YCJIOBUE BBITYKIOCTH
U BOTHYTOCTH (QyHKIUH. Touku
neperuoa. Heobxonumoe "




CTpyKTypHBII
3IEMEHT

[1nanupyemble pe3ynbTaThbl

OneHouHble CpeacTBa

00y4eHus
KOMIIETEHIUU
JIOCTaTOYHOE YCIIOBUSA
CYIIIECTBOBAHMSI TOUEK Ieperuoa.
10. AcumntoTel  rpaduka  GYHKIHH.
BEPTUKAJIBHBIE, TOPU3OHTAJIBHBIE H
HAKJIOHHBIE ACHUMITOTBI U YCIIOBUS
HX CYIIECTBOBAHUSA.
11. TlepBooOpa3nas. HeonpeneneHHbII
HHTErpaJl U €ro CBOMCTBA.
12. MeTonbl MHTErpUpOBaHUs (METOJ
3aMCHBI MIEPEMEHHO, METOJI
UHTETPUPOBAHUS T10 YACTSAM).
13. 3amaum, MPUBOIAIIME K TOHSATHIO
OIPEAEIIEHHOIO HHTETpaja (o
IJI0IAAN KPUBOJIMHEHHON
Tpamneuuu, o MPOUJEHHOM MYyTH, 00
o0beme IIPOU3BEACHHON
OPOAYKIIHHN).
14. OnpeneneHHbIl MHTETpal U €ro
CBOMCTBA.
15. MHTETpa)l ¢ MEPEMEHHBIM BEPXHHUM
IIPENIEIIOM U €T0 CBOMCTBA.
16. ®opmyna Herotona — Jleitbuua.
17. HecoOcTBEHHbBIE UHTErPAJIbl IEPBOTO
poJa ¥ UX CBOMCTBA.
Ymers — BBIIENATH  3HAHUA
Tex TOHSTH, IIpumepnvie npakmuueckue  3a0aHus ons
IK3amenau zauema.
KOTOpBIE ,
5 1. Beruucnure npejens:
TpeOyroTCs s .
peoy A o 1+4x—-x' . 3x-arcsin2x
pereHus a) Iim —————;6) IIm ——————;
MPHKTAHBIX 337124 x>0 X + 3X° + 2X x-0 COS X — CO0S” X
’ ) . 2x-1- \/g
— 00cyxnaaTh crocoOsl | B) i :
X—3 X — 3
3¢ (HeKTUBHOTO
2
peuIcHNA 2. Halingute —— s dyskuumii: a) y = e4x L 0)
NPUKIIAJIHBIX 3a/1a4; dx
—  pacro3HaBath x=ctg2t,
sddexTuBHOE y = In(sin 2t)
pemeHue OT | 3. HaiiTi nmpon3BOIHBIC CICAYIOMINX ()YHKITHIA.
Hea(hPeKTUBHOTrO; . 1
b ’ 1. y=sinx+-—
—  OOBSICHATH u x
6
CTPOUTH MOJEIN 2. y= (x n th)
y4eOHBIX
X X
MAaTEMATHYECKUX U 3. y=(6"+1)-2+———
y 5 1
YIIPaBICHUYECKUX VX +
5+X
3aa4 U CTPOMUTH 4. y= (x + 4)
TUIUYHBIE MOJEIU 5. X—y—e'y+2=0
y4eOHBIX Haii
AT TPOU3BOIHBIEC BTOPOTO MOPAIKA
YKOHOMHUYECKHUX (")
3azady, Y

— HNPUMCHATHL MCTObI
MaTEMaTHYICCKOI'O

6. y=(x?)x+1




CTpyKTypHBII

[1nanupyemble pe3ynbTaThbl

QJIEMCHT OI.[CHO‘-IHBIG cpeacrTBa
00y4eHus
KOMIICTCHI N
2
aHAJIN3a K PELICHAIO X=t° -1,
IPOCTEHIIMX 33134 3
y=1+1",
9KOHOMHYCCKOT'O
XapakTepa,
BBIACIIATDH 3HaHUA
- -\28
TEX MOHSATHH, | 4. Berauciuts:  a) 3 —\/§+I , 0) (1— I) .
KOTOPEIE 5. Haiitn HeonpenenEéHHbI HWHTETpat: a)
TpeOyroTCsS JUIST j sin 3x - cos 5xdx , 6) I 1-cosx dx.®)
. dX.
peeHus (x —sin x)
MPUKJIAJAHBIX 3a/1a4; j (2x+5)-e*dx.
KOppEKTHO 6. Beranciuts OTIpEeAETICHHBII HHTErpai
BBIpAXaTb H| /20 d
apryMEHTHUPOBAHHO j _xax
[.2
000CHOBBIBAThH 2 Vx°+5
MOJIOKEHUS 7. Beraucnuthb OIIPE/CIICHHBI UHTErpa
o 1
npeaMETHOU .
beil j4x-arcsm Xdx -
o0nacTu 3HaHHUSL. .
8. Haiitu  mnomanp  ¢Qurypel,  OrpaHHYEHHOM
2
mamavn: X =4, y° =4xX.
9. HccrmemoBath  Ha  3KCTpeMyM  (YHKIHIO
2 3
Z=X"—-2xy+4y
10. Pemure 3anauy Komm: y cos® xdy = (y2 +1)dX,
y(0)=0.
Brnanets crioco0amu
ACMOHCTpalun
YMEHHUS
AHAJIM3UPOBATDb
CUTYaIINIO;
METOdaMU
MaTEeMaTHYECKOI'O IIpumepnwie npuknaouvie 3a0a4u u 3a0anus
aHAIN3a npu 3anaua l.v 3aBUCUMOCTh IYyTH OT BPEMEHU IpHU
peleHuH MIPSMOJIMHEHHOM . JBIDKEHUH  TOYKH  3ajaeTcs
2
9KOHOMHYCCKHX ypaBHeHHEM S = “t342t2-3 ,Tae S — IyTb B
3aga4 C 3
TIPHBIICICHIEM M, a T — Bpemsa Bc. BbuuciuTe €e CKOpoCTh U
MAaTEepHaoB yCKOpEHHE B MOMEHT Bpemenun t =4C.
JOTIOTHUTENBHOM 3agaua 2. 3aBHCHMOCTH 0OBEMa BBITyCKa MO KIMH
V ot kanuTaneHbIX 3aTpat K onpenensercs pyHkuueit
JATEPATyphI U1 v=VIn(4+K?3). Haiitn uuTepBan m3menenns K, ma
WHTEPHET PECYPCOB; | koTopom YBEJIMUEHNE KaIllUTAIBHBIX 3aTpar
HaBBIKAMH u | HeddekTHBHO.
MCTOANKaMU
000011IeHNA
pe3yJIbTaTOB
peuieHus,
9KCIICPUMCHTAJILHO

U NeATEIbHOCTH;




CTpyKTypHBII
3IEMEHT
KOMITIETEHIINH

[Tmanupyemble pe3yabTaThl
00y4eHus

OneHouHble CpeacTBa

— crmocobamu
OLICHUBAHUS
3HAYUMOCTHU u
MPaKTUYECKOU
MIPUTOTHOCTH
MOJTy4YEHHBIX
pe3ynbTaTOB;

— TpoQeCCHOHAIBHBI
M SI3BIKOM
MPEIMETHOU
001aCTH 3HAHHUS;

— crmocobamu
COBEPIICHCTBOBAHU
i
PO eCCHOHATBHBIX
3HAHUM W yMEHUHI
yTeM
HCIIOJIF30BaHUS
BO3MOKHOCTEH
MH(pOpMaLOHHON
Cpelbl.

VK-1.2: Onpenensier, UHTEPHIPETUPYET M
pelIeHrs IOCTAaBJIEHHOM 3a/Jauyu; OCYILECTBISET

pamxupyeT uHbopMaluio, Tpedyemyro ams
MOUCK MH(POPMALUM IO PA3TUIHBIM THUIIAM

3aIpOCOB
3HaTh - OCHOBHBIE ONpEIEICHU | 1. Marpuiisl. [evictBus HaJ
MOHSTHUS; MaTpHUIaMU U UX CBOMCTBA.
- CBA3b MEXKIY pa3UYHbIMU 2. OmnpenenuTeny U UX CBOMCTBA.
MaTeMaTHYeCKUMHU  OOBEKTaMU, 3. OOpatHast MaTpHIla U €€ CBOWCTBA.
ONKMCHIBAKOIIMMH SKOHOMHYECKHE 4. Panr matpuisl.
IIPOLIECCHI; 5. Cucremsl JIMHENHBIX
- OCHOBHBIE MaTEMaTUYECKHE anredpanvyecKux YpPaBHEHUU.
METO/bl, TMPUMEHSEMBbIE IS Marpuunas 3aMKCh. Meronsl
pacuera SKOHOMHUYECKHUX pemenusa:  ¢opmynsl  Kpamepa,
MoKa3aTeseu u aHanu3a MaTpU4HBIN criocob, meton ["aycca.
SKOHOMHUYECKHUX MPOLIECCOB; 6. MHccnenoBanue CJIAY Ha
- OCHOBHBIE weromsr  mccienoBanus, coBMecTHOCTh. Teopema Kponekepa
HCIIONb3yEMbIE B MATEMATHYECKOM aHAJIH3€, — Kamemm.
7. uddepennuanbabie ypaBHEHUs
TIEPBOTO TopsiIAKa. OCHOBHBIE
onpeaenenus.  Teopema  Komm.
3amaua Komn.
8. OcCHOBHbIE BUJbl UHTETPUPYEMBIX B
KkBagparypax auddepeHIuaIbHbIX
YpaBHEHUH: C  pa3AciSIIOLIUMUCS
MepEMEHHBIMU, OJIHOPOJIHEIE,
JUHEWHBIE, CIOCOOBI UX PEIICHHUS.
9. IlonsTume g depeHIaTbHBIX
YpaBHEHUN  BBICHIMX  TOPSIKOB.

OOmiee penieHne, YaCTHOE PEIICHHUE.




CTpyKTypHBII

[1nanupyemble pe3ynbTaThbl

JJIEMEHT OneHouHble CpeacTBa
KOMIIETEHIINHU 00yueHms
Teopema Komm. 3agaya Komu.
10. OYHKIUU HECKOJIBKUX IEPEMEHHBIX.
OcHoBHbIEe omnpeneneHus. Jlunum
YpOBHS (YHKITUH JIBYX IEPEMEHHBIX.
11. YacTHbIE TPOU3BOJAHBIC (YHKIIHH
HECKOJIBKUX IIEPEMEHHOMN
[Ipoun3BoHas 110 HAIPABJIEHUIO.
12. I'pagueHT QyHKIMH U €TO CBOMCTBA.
13. DKcTpeMyM byHKIHAHA JBYX
nepeMeHHbix.  HeoOxommmoe u
JIOCTAaTOYHOE YCIIOBUS
CYyILIECTBOBAHMS TOUYEK DKCTPEMYMaA.
14. YCIIOBHBIN DKCTPEMYM.
15. Anrebpanueckas dbopma
KOMILJIEKCHBIX YHCEN U JEHCTBUS HAJl
HUMH.
16. TpuroHomerpuueckas dopma
KOMILJIEKCHBIX YHCEI U IEHCTBUS HAJl
HUMM.
VYMeTh - BOCIPOM3BOJUTH  OCHOBHBIC IIpumepnsle npakmuyueckue 3a0anus u 3a0a4u
MATEMATHIECKHE MOJIENIH 3aganne 1. CocTaBpTe QJITOPUTM PpEIICHUS
- pacno3HaBaThb SaaH.

MaTEMAaTUUYCCKUEC O6’I)€KTI)I;
- pewmarb 3aJayd IMpeIMETHON
oOnacTu: pemarb CTaHIApPTHHIE

3aaun M0  MpPEJI0KCHHBIM
METOAaM n aJIropuTMam,
rpaduveckd  WILTOCTPUPOBATH
3ajauy;

- OlEHWBAaTh JIOCTOBEPHOCTh

IMMOJIYYCHHOI'O pCIICHUA
- BBI6I/IpaTB ONTUMAaIbHBIM MCTOM;
- 3arMrcCblBaTb MaTEMAaTUYCCKYIO

IMOCTAHOBKY 3aja4,
HCIIOJIB3YEMBIX B )IaJ'II)HeI\/'IHIeM
npu MMOCTPOCHUU

MaTeMaTUIeCKNX MOJEIIEH;

3apanue 2. Boruncanure npuOIMKeHHO Y = 5\/? npu
x=1,03.

3apaua 3. Beruucnute npesesn no npasuiry JlomuTans
lim arcsin(2x—4)

X—2 x2 -4

3aganue 4. Chopmynupyiite HeOOX0IUMOE YCIOBHE
JKCTpeMyMa QYHKIMK  OJIHOM NMepeMeHHOH.

3agaua 5. HccrnenoBath (yHKIMIO W MOCTPOUTH €€
rpaduk: y =24 212

X -4

3agaua 6. KakoB reomeTpuyeckuil  CMBICI
OTIPENICICHHOTO HHTETpajia OT JaHHOW (YHKIUH B
JAaHHOM  HWHTEpBaJle B  JCKapTOBOW  CHCTeMe
KoopJuHAT?

3aganne 7. VYKaxuTe BEpHOE YTBEPXKACHHE O
(GYHKIMH IBYX EPEMEHHBIX:

a).-rpaMeHT  MEepIeHAWKYIAPeH  KacaTeJIbHOI
IUIOCKOCTH;

0).rpagueHT ABJISIETCS MIPOU3BOTHOM mno
HaIPaBJICHUIO;

B).TPaUCHT SBJSIETCS KacaTeNbHOH K JIMHUHU
YPOBHSI;

T).TpaJiueHT onpeaenser HamnpasJieHUE
MaKCHUMaJIbHOM CKOPOCTH HU3MEHEHUs
GbyHKINN.

3aganne 8. Ykaxute JIOXKHOE yrBepxaenne o
(GYHKIHMH IBYX MTEPEMEHHbIX:

a).HempepbIBHAA (QyHKIMA Beeraa auddepennnpyema;
0).byHkIus, uMeromas mpeaen B Touke M, MOXKET
OBITH pa3pbIBHA B 3TOH TOUKE;

B).y auddepeHuupyeMoii (QYHKIUH CYLIECTBYIOT
YaCTHBIE IIPOU3BOJIHEIE;




CTpyKTypHBII
3IEMEHT
KOMITIETEHIINH

[Tmanupyemble pe3yabTaThl
00y4eHus

OneHouHble CpeacTBa

I').M3 HEIPEPHIBHOCTH YaCTHBIX IIPOU3BOJHBIX B TOUKE

M crenyetr muddepeHIEpyeMocTs QYHKIHH B 3TOH

TOYKE.

3aganne 9. IlpoBectm mosHOE

(YHKOHN ¥ TOCTPOUTH UX TPadUKH:

—x2
lLy=x-ez.
Inx

2.y = o
3y=(x+1)-e ™™

3amanme 10. Haiitm HamOonpilee W HaWMEHBIIEE

3HayeHue Gpyukiuuy = f(x)Ha orpeske [a; b]:

HcCcIeqOBaHuE

Ly = x +=2[1;10].
2x—1
2y = z’ixz [—2; 0].

3.y =x2-v3—x[1;3]

Bnanger

- MaTeMaTHYeCKUMHU METOJaMH,
MPUMCHSICMBIMU  JIUISL  PEIICHUS
SKOHOMHYECKUX
(uccnenoBaTeNIbCKUX) 3a/1a4;

- MaTeMaTU4YeCKUM  SI3BIKOM
IpEAMETHOM oOmnacTu:
OCHOBHBIMH TePMHUHAMH,
TOHSITHSIMH, onpeIeTICHUSIMU
pa3zieJIoB MaTEMaTUKH;

- OCHOBHBIMH criocobaMu
MPEJICTAaBICHUS] MaTeMaTHUeCKON
uHpopmanuu  (AaHATUTHYECKUM,
rpaduuecKuM, CHMBOJIBHBIM);

- MaTeMaTHYeCKUM  SI3BIKOM
peAMETHOU obnactu:
3alUCHIBATh pe3yIbTaThI
MPOBEIEHHBIX HCCIENOBAHUM B
TEPMHHAX MPEIMETHON 00IACTH.

IIpumepnvie npakmuueckue 3a0anus u 3a0auu

3apaya 1.I1ycts Temn nndisiunu cocrasiser 1% B
JeHb. Ha CKONbKO YMEHBIINTCS TIEpBOHAYATIBHAS
CyMMa uepes nosroza?
3anaya 2.3aBUCHUMOCTb MEXIY U3JEPKKAMU
npon3BosicTBa C 1 00bEMOM NMPOAYKIINU
Qsbipaxkaercs dyukuueii C = 30Q — 0,08Q°.
OnpenennuTs CpeHNE U IIPEICTbHBIC U3IEPKKU TIPH
obbeme npoaykimu Q =5 ex.
3agaua 3. Oyukiuu cnpoca D u mpemoxenus SoT
IIEHBI ) BBIPAXKAIOTCA COOTBETCTBEHHO YPAaBHECHUAMHU
D=9-p, S=1+np.
Haiitn 37acTHYHOCTH cIIpoca M TPEAJIOKECHHUSA TPH
PaBHOBECHOH IIeHE, a TaKKe W3MEHEHHe 1oxona (B
MIPOLIEHTaX) MPH yBeNIW4eHUH 1eHb! Ha 10%.

0) Ilopsnok npoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATEJN U KPUTEPHH

IToka3zarenu u KPUTECPHH OLICHUBAHUA IK3aMeEHa:

— Ha

OLICHKY

«OTJIUYIHO» —

oOyyJaroruiics

JIEMOHCTPUPYET  BBICOKHU  YpPOBEHb

chopmupoBanHocTH KomrieTeHMn YK-1, BcecTopoHHee, cucTemMaTnyeckoe U Iiy0oKoe 3HaHHe
yueOHOro Marepuaiga, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/aHus, CBOOOJIHO ONEpUpYeT
3HAHUSMM, YMEHUSMHU, IPUMEHSET UX B CUTYalUsX IOBBILIEHHOMN CII0)KHOCTH.

— Ha OIICHKY «X0pPOo1I0» — 00y4Jarouuiics JeMOHCTPUPYET CPEAHHM ypOBEHb CHOPMUPOBAHHOCTH
komneTeHIIMM YK-1: OCHOBHBIE 3HaHMSI, YMEHUS OCBOEHBI, HO JOIYCKAIOTCS HE3HAUUTEIIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPyTHEHUS NIPU AHATUTUYECKUX OTepalysiX, IEPEeHOCEe 3HAHUN U YMEHU
Ha HOBbIE, HECTAHAAPTHBIE CUTYaLIUU.
— Ha OLEHKY «yAOBJIETBOPHTEJIbHO» — OOYYaIOLIUIICS NEMOHCTPUPYET MOPOTrOBBbIH YpOBEHb
chopmupoBaHHOCTH KoMmreTeHIMH YK-1: B X0/1e KOHTPOJNBHBIX MEPONPUATHI JOMYyCKAIOTCS
OLIMOKH, MpPOSBISETCS OTCYTCTBUE OTAEIbHBIX 3HAHWH, yYMEHHWI, HaBBIKOB, OOydaromuics




WCTIBITHIBACT 3HAYUTENbHBIC 3aTPYJHEHUS MPH ONMEPUPOBAHUN 3HAHUSAMHU U YMEHUSIMHU TPU HUX
NIepEeHOCEe Ha HOBBIC CUTYAIIHH.

— HA OILICHKY «HEeY/10BJIETBOPUTEILHO» — 00YJAIOIIMIACS IEMOHCTPUPYET 3HaHUS He Oonee 20%
TEOPETUYECKOTO Marepuala, JOMYyCKaeT CyNIeCTBEHHbIE OMMOKH, HE MOXET II0Ka3aTh
WHTEJJICKTYabHbIC HABBIKU PEIICHUS MPOCTHIX 33/1a4 WM HE MOXKET MOKa3aTh 3HAHUS JIaXKe Ha
YPOBHE BOCTIPOU3BEICHHS U 00BICHEHUSI MHPOPMAIUH.






