MWHHUCTEPCTBO HAYKH W BBICILIET'O OBPA30OBAHUA
POCCUVICKOU OEJEPALINA

deepabHOE TOCYAaPCTBEHHOE GI0KETHOE 00pa30BaTeIbHOE YUPEKAEHNE
BBICIIEr0 00pa30BaHUs
«MarHUTOrOpeKHii rocyIapcTBeHHBI TeXHIueckuit ynusepentet uM. 1.
Hocosa» ™

—~ " VTBEPXIAIO
) () - Hupexrop UEnC
./ I0.B. ComoBa

03.02.2025 r.

PABOUYAS ITIPOTPAMMA JUCIIUITJIMHBI (MOIY JIS)

MATEMATHKA

HarnpassieHue nOArOTOBKH (CTIENHATBHOCTE)
38.03.02 MeHEeKMEHT

HanpapneHHOCTS (Ipo(HIIb/CrIelHaNyu3anys1) IpOrpaMMBl
Vrpasnerue Gu3HeC-TIPOIIEccaMu M (QUHAHCHI IPEIPHSITHHA

VpoBeHb BbIcIIero 06pasopanus - GaxanaBpuat

®opma 00ydeHus!
o4Hast

HUnctutyt/ Gakynsrer HCTHTYT ECTECTBO3HAHHS U CTAHIAPTH3ALMH

Kadenpa TIpuknanHoi MaTeMaTHKH U HHQOPMaTHKU
Kype 1
Cemectp 1,2

MarauToropck

2025 ron



PaGouast mporpamma coctasiiena Ha ocHose PI'OC BO - Gakanaspuar 1o
HaIpaBJIeHHIO MOAroToBkH 38.03.02 MenewxMenT (Ipnka3 Muno6prayku Poccun ot
12.08.2020 r. Ne 970)

PaGouas mporpamMma paccMOTpeHa H 000peHa Ha 3aceAaHnt Kadeape! TIpuxnanaoi
MaTeMaTHKy 1 HH(OPMATHKHU
14.01.2025, mpotoxoia Ne 5

3aB. kadeapoi [0.A. U3BekoB
PaGouast mporpamMma 0100peHa METOIHIECKOH KOMICCHEH, (@)
03.02.2025 r. npotoxoa Ne 3

[pencenarens 10.B. ComoBa
CoracoBaHo:

3aB. kadeapoit MeHeKMeHTa B FOCYJapCTBEHHOTO YIIPaBIeHU
i~

‘//“'7/:’ 0.J1. Hazaposa

1
Pabouast nporpaMma CoCTaBJIeHa! ,//
JIOLIEHT Ka(eapel [1Mull, KanILIeA.HayK LS E.B.Ccpreesa

i

PernienseHT: /5 e
nouenT kapenpsl PU3NKH, KaHA. PU3.-MaT. HAYK _ ~ JIM.Joarywus




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
ydeOHOM o1y Ha 3acenannu kagenpsl [IpukianHoil MaTeMaTHKU U HHPOPMATHKU

[Iporokonm ot 20 . Ne

3aB. kadenpoii 10.A. UsBekos

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3acefqanuu Kadeapsl [IpukiaaHoi MaTeMaTHKU U HHPOPMATHKA

[Iporokonm ot 20 . Ne

3aB. kadenpoii I0.A. UsBekos

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

[Iporokon ot 20 1. Ne

3aB. kadenpoit 10.A. U3Bexos

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

[Iporokonm ot 20 . Ne

3aB. kadeapoii 10.A. U3Bexos




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Llenb ocBOGHUSI TUCIUIUIMHBI «MaTeMaTruKa) COCTOUT B MOJIYYEHUU CTYIACHTaAMU
(GbyHITaMEHTaJIbHBIX MaTeMaTHUYECKUX 3HAHUHN U MMPOYHBIX MPAKTUUYECKUX HABBIKOB I10
HCIOJIb30BAHUIO METO/I0B MAaTEMAaTUYECKOT0 aHaIu3a JJI UCCIIEIOBAaHHU MaTeMaTHYECKIX
MoOJIeJIell TeX WJIM UHBIX MPOLIECCOB U SIBJICHUN, B TOM YHCIIE U SKOHOMHUYECKUX, TS
MOJIyYEHUSI aHAIUTUYECKUX U YHCICHHBIX PEIICHHI TOCTaBICHHBIX 3a7ay.

Jlis nocTrKeHs TOCTaBICHHOM 11elu B Kypce «MareMaTHKa» peliaTcs 3a1a4u:

- Pa3BUTHUS JOTMYECKOT0 U aITOPUTMHUECKOTO PELICHHUS;

- OBJIaJICHUSI OCHOBHBIMHM METO/IaMU UCCJICIOBAHUS U PEIICHUS MaTEMaTHYECKUX
3azauy;

- BBIPAa0OTKY YMEHHS CAMOCTOATEIBHO PACIIUPSITh MaTeMaTHUECKUE 3HAHUS U
MIPOBOAUTH MaTeMaTHUECKHI aHaI13 SKOHOMUYECKHX 3a]1aY;

- HCIOJIb30BaHKUE METOJIOB MaTEMaTUYECKOTO aHaIN3a U ero Mojesei B
MPAKTUYECKON ACSITENTFHOCTH C MPUMEHEHUEM COBPEMEHHOMN BBIUMCIUTEILHOM TEXHUKH;

- 03HaKOMUTH CTYICHTOB C OCHOBHBIMU MaTE€MAaTUYECKUMU METOJJaMU M MOJIEIISIMH
HCCIIETIOBaHMS BEPOSTHOCTHBIX 3aKOHOMEPHOCTEH MAaCCOBBIX OJHOPOIHBIX CIy4alHBIX
COOBITUH.

2 MecTo AUCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Huctunnuna MaTemaTuka BXOIUT B 003aTEIbHYIO YaCTh YU€OHOTO IIJIaHa
00pa3oBaTeNbHON MPOTPAMMBI.

JIist u3ydeHusI TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMCHUS, BIAJCHHS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILTHH/ MPAKTUK:

st u3y4eHus TUCIUTUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS),
chOpMHUPOBaHHBIE B pe3yNbTaTe U3yUEHHUs Kypca MaTEMATHKU B 00BEME MPOTrpaMMBbl
CpeaHen IKOJIBI.

OcBoeHUE JaHHOM NUCHMILIUHBI IPEANOoIaraet, YTo B pe3yibTaTe U3y4eHHs
IIKOJIBHOTO Kypca MaTeMaTUKU 00yJarouuiicst uMeeT c(hopMUPOBAHHOE MTPEJICTABICHHUE O
MaTeMaTHKe KaK YHHUBEPCATIbHOM SI3bIKE HAyKH, 00 UJIeAX U METO/IaX MaTeMaTUKHU, BIaieeT
MaTeMaTUYeCKUMU 3HAHUSIMU U YMEHUSIMH, COOTBETCTBYIOIUMU DenepanbHOMY
KOMIIOHEHTY roCyIapcTBEHHOI'0 CTaHapTa o01iero o0pa3oBaHus, UMEET pa3BUTOE
JIOTHYECKOE MBILIIEHHE, IPOCTPAaHCTBEHHOE BOOOpaskeHHe, 001aJaeT BBICOKUM YPOBHEM
aNrOPUTMUYECKOMN KYJIBTYPBHI.

3HaHUS U YMEHHUS, YCBOGHHBIE B MPOIIECCe U3YUCHUS MAaTEMATHKU HEOOXOAUMBI st
OCBOCHHUS APYTUX JUCUUILUINH €CTECTBEHHOHAYYHOT'O U MPO(ECCHOHATBHOTO LIUKIIOB.

3HaHus (YMEHUSs, BIIAJICHUS ), TOTyYCHHBIC TP U3YYSHUH JAHHOW TUCIATUTAHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI TUCIIUTUTHH/TIPAKTHK:

Teopust puHaHCOB

Metoab! 00paboTKH 3KOHOMUYECKOH MH(OpMaIK

OreHka CTOMMOCTHU MPEANPHUATHS (OpraHU3aIun)

duHaHCOBOE IJIAHUPOBAaHUE U TIPOTHO3HPOBAHNE

3 Komnerenuuu ody4yarouierocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00yUeHHus

B pesynbrare ocBoeHUs IUCHUILTUHBI (MOyJs) «MartemaTtruka» o0ydaronuiics
JOJDKEH 0071a/1aTh CIEAYIOIUMU KOMITETCHIIUSAMU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHXKCHUA KOMIICTCHIIN

VYK-1 CriocobeH ocymecTBIsITh TOUCK, KPUTHISCKUN aHAJTN3 U CHHTE3 HHPOPMAIIUH,
MPUMEHSITh CUCTEMHBIN MOJIXOJ AJIsl peLICHHS] TOCTABJICHHBIX 3314




YK-1.1

AHanu3upyer 3aj1auy, BbIAEIsIS ee 0a30BbIe COCTABIISAIONIHE,
paccMaTpUBaET U MPeAIaraeT BO3MOKHbIE BAPUAHTHI PELLICHUS
IIOCTaBJIEHHOW 3aJ1a4M, OLICHUBAsI UX JIOCTOMHCTBA M HEJIOCTATKU

YK-1.2 Ornpenenser, MHTEPIPETUPYET U paHKUPYET HHPOPMaIIUIO, TPeOyeMyto
JUTSL PeUICHHUS TIOCTaBJICHHOW 3a1a4M; OCYIIECTBIISIET TOUCK UHPOPMALIUU
110 PA3JIMYHBIM TUIIAM 3aIIPOCOB

YK-1.3 [Tpu 06paboTke HHPOPMALIUU OTIINYAET (PAKTHl OT MHEHUH,

UHTEPIIPETALNA, OLIEHOK, (OPMUPYET COOCTBEHHbIE MHEHHUSI U
CYXKICHHSI, apTYMEHTHPYET CBOU BBIBOJIbI U TOUKY 3PEHHUS




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX eAuHuI] 216 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 128,05 akax. 4acos:
—aynutopHas — 123 akaj. 4yacos;
— BHeayauTopHas — 5,05 akaJl. 4acos;

— camocTosTeNbHas paboTa — 52,25 akaJl. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

CDopMa arrecraguu - 3a4€T, 3K3aMCH

AynutopHast % o
KOHTakTHas paboTa E 5 dopma TeKyIero
o =
5 B aKaJl. yacax 3 Bun KOHTPOJIS
Paznen/ Tema 3 (B axan ) =l = y P Kox
g & © | caMOCTOSTENbHON |  yCIIeBaeMOCTHU U
JTUCLUTUTAHBI 3 g o . | xommerenyu
3 g 5 paboThI TIPOMEKYTOYHOM
Tek mal. | mpaxT. s aTTeCTaluu
3aH. 3aH. | U &
1. 1. DneMeHThI TUHEHHOMH,
BEKTOPHOH anreopsl 1
AHAJIMTUYECKOI reoMeTpun
1.1 1.1. DnemeHTHI
JTMHEHHOHN anreOphl: - BBIIIOJIHEHUE
MaTpUIIbl, OTIPEeIeINTENH, MIPAKTUYECKOTO
CUCTEMBI JINHEHHBIX 6 4 4 3amanus Ne 1 - tecT Ne 1
anreOpanveckux «JInnelinas
ypaBHEHHUI; OalaHCOBBIC anreOpa»
MO/JIENT! B SKOHOMHUKE 1
- BBITIOJIHEHHE
MPaKTUIECKOTO
1.2 1.2. Bexropnas anrebpa 3amanus Ne 2 - TecT No 2
W aHAJIMUTHYECKasi TeOMETPHS 5 4 5 «BexropHas - UTOTOBBI TECT 110
Ha IUNIOCKOCTH anrebpa u pazmeny 1
aHaJIMTHYeCKas
reoOMETPHsD»
HWroro no pazaeny 11 8 9
2. 2. MaremMaTH4eCKuil aHAITU3
- BBIIIOJIHEHHE
2.1 2.1. Ilpenensr MPAKTHIECKOTO
HOCJIEI0BAaTCIIFHOCTH U 5 4 5 3aJIaHUS 110 TEME - Tect Ne 3
¢dhyHKIMU «MaremaTHyecku
i aHamM3»
- BBITIOJIHEHHE
MIPaKTUYECKOTO
2.2 2.2. HenpepbIBHOCTB P
(byHKLIH; TOUKH pasphiBa 1 5 6 5 3aJaHus IO TeMe -tect Ne 3
y ? pasp «MaremaTHueCKH
i aHamu3»
- BBIIIOJIHEHHE
2.3 2.3. [IpousBoanas MPAKTHYECKOTO
(hyHKUMYU OTHOM 5 6 5 3aJIaHus 110 TeME - Tect Ne 3
TIEpEMEHHOMN «MaremaTHueCcKu
i aHamu3»
2.4 2.4. HeonpeieeHHBIH, 5 6 5 - BBITIOJIHCHHE -tect Ne 3




OTIpeJIeNICHHBIN U

MIPaKTU4ECKOTO
3alaHuA 110 TEME

HECOOCTBEHHBIN HHTETrpall «MaremaTHaecku
i aHanu3»
- BBINOJIHECHHE
MIPaKTUYECKOTO
2.52.5. ®ynkuun 5 6 51 | 3anaHusno reme - tect No 4
HECKOJIbKHX ITePEMEHHBIX ! «DyHKIUN - UTOTOBBIN TECT
HECKOJIBKHX
MIEPEMEHHBIX»
HWroro no pazaeny 25 28 25,1
3. 3auér
3.1 ToaroToBka K 3K3aMeHy DK3aMeH
Hroro o pazneny
Hroro 3a cemectp 36 36 34,1 3a4ET
4. 3. Teopwus BeposiTHOCTEH
- BBINIOJIHCHHE
N MIPAKTUYECKOTO
4.1 3.1. Cniyuaiinsle P
10 10 3a7aHus 110 TEME - tect Ne 5
COOBITHA
«Teopus
BEPOSTHOCTEW»
- BBINIOJIHCHHE
. MIPAKTUYECKOTO
4.2 3.2. Ciiy4aiinsle P
4 6 3aaHus 110 TEME - tecT Ne 5
BCIIMYUHBI
«Teopus
BEPOSITHOCTEW»
HWroro no pazgeny 14 16
5. 4. MaTtemaruueckas
CTaTUCTHKA
- BBINOJIHEHUE
5.1 4.1. TouyeuHsie 1 [IPaKTUYECKOI O
UHTEPBAIIbHBIE OLICHKU 2 6 3aJlaHud 10 TeMe - tecT Ne 6
BBIOOPKU «MaremaTuyecka
sL CTATUCTHUKA
- BBINIOJIHECHHE
NPaKTHYECKOTO
5.2 4.2. IIpoBepka P
1 8 3aJIaHus 110 TEME - TecT Ne 6
CTaTUCTHYECKUX IMIIOTE3
«MaremaTHnuecka
S CTaTUCTHKA»
- BBINIOJIHEHNE
5.3 4.3. Ananus
. MIPAKTUYECKOTO
3aBUCUMOCTEMN - TecT Ne 6
4 18,15 | 3amanwus mo teme N
(KOppenAoHHO- - UTOTOBBIN TECT
. «MaremaTnyecka
pErpecCHOHHBINA aHaJIH3)
S CTaTUCTHKA»
HWroro no pazaeny 3 18 18,15
6. Dx3ameH
6.1 Dx3amen
HWroro no pazneny
Hroro 3a cemectp 17 34 118,15 9K3aMeH
Hroro no aucuuruinae 53 70 52,25 3a4€eT, SK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Peanuzanus KOMIIETEHTHOCTHOTO MOJIX0AA MPEyCMaTPUBAET UCTIOIb30BAHNUE B
y4eOHOM Ipolecce aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHHS 3aHATUI B COUCTAHUU C
BHEAYJAUTOPHOM pabOTOM ¢ 1eTbI0 (OPMHUPOBAHUS U PA3BUTHS MPO(PECCHOHATLHBIX HAaBBIKOB
obyuatomuxcs. CornactHo 1. 34 Tlopsiaka opraHU3aluy U OCYIIECTBICHUS ICATETHHOCTH TI0
o0pa3zoBaTeNnbHBIM MporpaMMam OakanaBpHara BeICIIero 00pa3oBaHus (YTB. IPUKA30M
MOwuH P® ot 05.04.2017 r. Ne 301), mpu npoBeieHNH y4eOHBIX 3aHATHI 00ECTIEYMBACTCS
pa3BuTHE y 00yUYaIOMIMXCsl HABBIKOB KOMAaHIHOW paOOThI, MEXINYHOCTHON KOMMYHUKAIUH,
MPUHATHUS PEIICHUM, TUJEPCKUX KaYeCTB, B TOM YHUCIIE C YUETOM PEerHOHAIbHBIX
ocoOeHHOCTeH MpohecCHOHATEHON AEATEIbHOCTH BBIITYCKHUKOB U MMOTpeOHOCTEH
paboToaTenei.

Bribupas Ty nim uHyI0 TEXHOJIOTHIO paboThI ¢ 00y4JaroIUMHUCs, HEOOX0AUMO UMETh
B BUJLY, YTO HanOoJbIero 3¢dexra ot ee MpuMEHEHHUSI MOKHO JOCTHYb, €CITH YYUTHIBATh
e 00pa3oBaHsl, Ha peau3aliio KOTOPHIX TOJDKHA OBITh HAalpaBJeHa H30upaemas
TEXHOJIOT s, COJIepKaHNe, KOTOPOE MPEJCTOUT MePeaaTh 0OyJaroIUMCs C €€ MOMOIIBIO, a
TaK)XKe YCIIOBHSA, B KOTOPBIX OHa OY/IET MCIOIb30BaThCs.

B namreii pabote MbI HCTIONB3YeM CIIEYIOLIEE.

1. TpaguunonHble 0Opa3oBaTenbHbIe TeXHONOrHHA. Opranu3anus o0pa3oBaTeIbHOTO
npoliecca, MpeaoiIaraeT NpsIMyro TPAHCISIHMIO 3HAHUK OT MPENoJaBaTelis K CTYJICHTY
(TpenMyIIeCTBEHHO Ha OCHOBE OOBSICHUTEFHO-HJUTIOCTPATUBHBIX METOJIOB O0YYEHUS).
VYueOHas qesTeNbHOCTD CTYACHTa HOCUT B TAKHUX YCIOBUSX, KaK MIPAaBUIIO, PEIPOTYyKTUBHBIN
XapakTep.

®opMbl y4eOHBIX 3aHITHIA:

- “H(GOPMAIMOHHAS JICKIMS — TIOCJICI0BATEIFHOE H3JI0KEHNE MaTepHraia B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BepOabHBIMU CPEICTBAMM.

- IPAKTUYECKOE 3aHATHE, MTOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U HaBBIKOB
0 MIPEUI0KEHHOMY aJITOPUTMY.

2. TexHonoruu NpoekTHOro ooyuenus. OOpa3oBaTeNbHBIN MPOLIECC TIOCTPOEH B
COOTBETCTBHUH C AJITOPUTMOM MO3TAIMHOTO peIIeHHs! TPOOIEMHON 3a/1a4K WM BBITOTHEHUS
yueOHoro 3ananus. [IpoekT npenmnonaraeT COBMECTHYIO yueOHO-TI03HABATENbHYIO
JeSITebHOCTD IPYIIIIBI CTYACHTOB, HAIIPABJICHHYIO Ha BBIPA0OTKY KOHLIECIIMH, YCTAaHOBJIECHNE
Hesel u 3a1a4, GOpMyYIHPOBKY OXKHIAEMBIX PE3YIbTATOB, ONPEIEICHNE IPUHIIUIIOB U
METOMK peIlIeH!s TOCTAaBICHHBIX 33/1a4, IUTAHUPOBaHHUE X0a PadOThl, MOUCK AOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, MOITAIHYIO PEANH3alMIO TUIaHa paboThl, IPE3CHTALIUI0
pe3yabTaToB paboThl, UX OCMbICIEHHE U peduiekcuto. [IpumensieTcss B OCHOBHOM ISt
nepexoja KOMIETEHIMHY Ha YPOBEHb BIIa/ICHUSI.

OCHOBHBIE THIIbI IPUMEHSEMBIX HAMU B 00pa30BaTeIbHOMN JEATETbHOCTH IPOSKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTYpa NpubmkeHa K popmMary HayqHOTO
HCCIIeIOBaHMs (J0Ka3aTeNIbCTBO aKTyaIbHOCTH TEMBI, ONPEeTICHHE HayYHO! MPOOIIeMBl,
npeaMera 1 00beKTa UCCIeJOBaHus, 1IeJel U 3a/1a4, METO10B, HICTOYHHKOB, BBIJIBUKECHUE
TUIIOTE3BI, 0000IIIEHNE PE3yJIbTATOB, BBIBO/IbI, 0003HAUEHHE HOBBIX Mpobiem). Pesynbratom
ABIIsIETCA yuyeOHas KapTa 0 MOIYIIO Halleld 00pa3oBaTeIbHON MPOTrPaMMBI.

TBoOpuecKkuii NPoeKT, MPEANONATaloINi B OTIMYUE OT MPEIbIIYIIeTr0, KOHSUHBIN
IPOAYKT B CIEIYIOIIUX BapHaHTaX — ra3zeTa K HCTOPUUYECKH 3HAYMMOMY
«MaTeMaTU4eCKOMY» cOObITHIO (TIpa3aHUK uucna «I[1uy u T.11.); «MaTemMaTudyeckas»
OTKpBITKa (CBOEro poja yueOHas KapTa, TOIbKO HeOopMaIbHO, KpaCOYHO opopMIIeHHAs;
BUICOPOJIHK «S1 Haydy Bac pemarsb ...» H T.II.

NudopmannoHHBIN POEKT — y4eOHO-TI03HABATEIbHAS JICSTEINBHOCT C SIPKO
BBIPAKEHHOW 3BPHCTUYECKON HANPABIEHHOCTHIO (TIOUCK, OTOOP U CHCTeMaTH3alus
UHPOPMAIMU 0 KAaKOM-TO 00BEKTE, 03HAKOMIICHHE YYACTHUKOB ITPOEKTA C 3TON
nH(popManuei, ee aHau3 U 0000IICHHE U, HAKOHEII, TPE3CHTAINS 10 TPAKTUYECKOMY
MIPUIIOKEHUIO).



4. ndopmManlnoHHO-KOMMYHHKAIIMOHHbBIE 00pPa30BaTEIbHbBIC TEXHOIOTHH.
Opranusanust 00pa3oBaTeIbHOTO MPOLIECCa C MPUMEHEHHEM CIICIHAaTH3UPOBAHHBIX
MPOTPaMMHBIX CPeJl U TEXHHUECKUX CPEACTB padoThl ¢ MHPOpManuei (MHPOPMAIMOHHYIO
cpeny yauepcutera MOODLE).

6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMoCTOATEIbHOI padoThl 00y4aloIuXCs

[TpencraBieHo B npuaoxeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBEeHUs POMEKYTOYHOM aTTecTAllun
[IpencraBieHbl B TPUIOKEHUH 2.

8 YueOHO-MeTOAMUYEeCKOEe M HH(POPMALIMOHHOE 0O0ecieYeHUe TN CUMILTUHBI

a) OcHoBHas JUTEpaTypa:

1. Hlunayes B. C. Beiciast matemaruka: yueOnuk / B.C. llunaueB. — MockBa:
HNH®PA-M, 2019. — 479 ¢. — (Bsiciiee obpazoBanue). — WWw.dx.doi.org/10.12737/5394.
- ISBN 978-5-16-101787-6. - Tekct: anexkrpoHHsbIi. - URL:
https://new.znanium.com/catalog/product/990716 (mara ob6pamenus: 06.04.2025).— Pexum
JOCTYyIIA: JUIsl aBTOPHU3. MOJIb30BATEINEH.

2. Maremaruxka: yue6. nocodue / FO0.M. lanunos, JI.H. XXypbenko,
I'.A. Huxonosa, H.B. HukonoBa, C.H. Hypuesa ; nox pexn. JI.H. XKyp6enxo,
I'.A. HukonoBoii. — Mock-Ba: UTHOPA-M, 2019. — 496 c. — (Briciiee o6pa3oBaHue:
bakanaspuar). - ISBN 978-5-16-102130-9. - Tekct: anekrponnsiid. - URL:
https://new.znanium.com/catalog/product/989799 (mara o6pamenus: 06.04.2025). — Pexum
JOCTYyIA: JUIsl aBTOPHU3.M0JIb30BaTEINEH.

0) /lomoJiHUTEIbHAS JIUTEpaTypa:

1. Teopus BeposiTHOCTEN U MaTeMaTH4ecKasi CTaTUCTUKA: Y4yeOHoe nocodue / bu
-prokoBa JL.I'., Boopuk I'.1., MatseeB B.1., - 2-e uzn. - Mocksa: HUL] UHDPA-M, 2017. -
289 c. (Bricmee oopazopanwme: bakamappuat) ISBN 978-5-16-011793-5. - Tekcr:
anekTponnbii. - URL: https://new.znanium.com/catalog/product/370899 (mara oOparieHwus:
06.04.2025). — Pexum moctyma: Ui aBTOPHU3. MOJIb30BATEICH.

2. MaTtemaruka B mpuMepax M 3aaayax: yued. nmocodue / O.M. Jlertsapesa, JI.H.
XKypbenxko, I'.A. Hukonona, H.B. Hukonosa, C.H. Hypuesa. — Mocksa: UTH®PA-M, 2019.
— 372 c. — (Beicmiee oopa3oBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
anek-TpoHHbIi. — URL: https://new.znanium.com/catalog/product/989802 (nara oOparieHwus:
06.04.2025).— PeskuM gocTyma: Juist aBTOPH3. ITOJIb30BATENCH.

3. Manko, I1.E. Beiciiasg MaTemaTHka B yIpakHEHUAX U 3a1a4ax. (B 2-x yacTax)
[Texcr]/ TII. E. Janko, A. I'. IToros, T. . KoxxeBaukoBa. - M.: Beicias mkosa, 1986-20009.
ISBN: 978-5-488-02201-0. - 6omee 1000 miT.

®duxteHromnsll, .M. OCHOBBI MaTeMaTHUECKOTO aHAJIM3a: yueOHUK: B 2 yacTsax / .M.
®uxrtenronbi. — 11-e m3a., crep. — Cankr-IlerepOypr: Jlanp, [6. 1.]. — Yacts 1 — 2019.

— 444 c¢. — ISBN 978-5-8114-0190-1. — TekcT : 25IeKTpOHHBIH // DIEKTPOHHO-
oubnuoreunas cucrema «Jlamp» : [caiit]. — URL: https://e.lanbook.com/book/112051 (nara
obparnienus: 06.04.2025). — Pexxum 10cTy-M1a: 11 aBTOPHU3. TOJIH30BATEIIEH.

4. ®uxrtenroinbll, .M. OCHOBBI MaTEMaTUYECKOTO aHATN3A: YICOHHK: B 2
gacTsax / .M. ®uxrtenronsu. — 10-e uza., crep. — Cankr-IlerepOypr: Jlansp, [6.T.]. —

Yacts 2 — 2019. — 464 c. — ISBN 978-5-8114-0191-8. — TekcT: 3MeKTPOHHBIH //
DneKTpoHHO-0nbIMoTeuHas cucreMa «Jlauey : [caiit]. — URL:
https://e.lanbook.com/book/115730 (nara obparuenus: 06.04.2025). — Pexum nocryna: s
aBTOPU3. II0JIb30BATEIICH.

5. unave B. C. 3agaunuk mo BeICIIeH MaTeMaTHKe: yued. mocooue / B.C.



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/115730

[Hunaues. — 10-e uzn., crepeorun. — Mocksa: UTHOPA-M, 2020. — 304 c. — (Briciiee
obpaszoBanue). - ISBN 978-5-16-101831-6. — Tekcr: anekTponHsiid. — URL:
https://new.znanium.com/catalog/product/1042456

B) MeTonnueckne yKa3aHnus:

1. AGpamoBa, 1.M. DieMeHTbI BEKTOPHOH anreOpsl U aHATUTHICCKOM
reomeTpun: MeToauueckue ykazaHus Ui CTYAeHTOB | Kypca Bcex crnenuaibHocTel. —
MI'TY, 2008. — 16 c.

2. Axmanoga, 3.C. Heonpenenennsiii unrerpan: Terpaab-koHcnekt — MI'TY,
2008. -23 c.

3. Baxpymesa, .A. KpuBbie u noBepxnoctu 2 nopsiaka. [lonspuas cuctema
koop-auHar. [Ipaktukym — Marautoropck: ['OY BIIO «MI'TY um. I'.'1. Hocoa», 2009. —
19c.

4. T'opsiueBa, H.A. Teopust pyHK1IMI KOMIIJIEKCHOTO IEPEMEHHOTO:
MeTtoauueckue yka3aHusi U BApUAHTbl MHAUBUYAJIbHBIX 3aJaHUI JIJIs CTY/IEHTOB BCEX
cnenuanbHocTeit — Marautoropcek: I'OY BIIO «MI'TY um. I'.1. HocoBay, 2011. — 28 c.

5. I'pauea, JI.A. OnpeneneHHbIN HHTETpa: METOUYECKUE YKAa3aHUs Il CTYACH
-toB — Marnuroropck: ['OY BIIO «MI'TY um. I'."11. HocoBa», 2010 — 12 c.

6. I'paueBa, JI.A. DreMeHTHI TUHEWHOW anreOpbl, BEKTOPHOI anreOpsl U
aHATTMTHYECKON TeoMeTpun: YuebHoe nocodue. - Marautoropek: ['OY BITO «MI'TY um.
I".'1. Hocosa», 2010 — 63 c.

7. I'yruna E.M. JIaGopaTOpHBIi IPaKTUKYM I10 CTATUCTUKE C IPUMEHEHUEM
EXCEL: Metoa. yka3. [uis  1a00paTOpHBIX padOT 10 MaTeMaTUYeCKON CTaTUCTHKE. -
Maruurtoropck: 'OV BIIO «MI'TY um. I''1. Hocoay, 2009 — 40 c.

8. 3ocoB A.B. I'apmonnueckuii ananus: Meronndyeckue yka3aHusi U BApUAHTbI
3aJJaHA JJIs1 CAMOCTOSITENTFHON paOOTHI M KOHTPOJIS 3HaHMI cTyaeHToB. — MI'TY, 2009. — 2
C.

~

9. Makcumenko, U.A. CobsiTus u BeposiTHOCTh. YacTs 2: Mertoa. ykas. -
Maruurtoropck: 'OV BIIO «MI'TY um. I''1. Hocosa», 2010. — 25 c.

10. Masiuenko, E.I1. TlpousBoanas u quddepenunan pynkuuu. [IpakTukym.-
Maruuro-ropck: 'OV BITO «MI'TY um. I'"'1. Hocosa», 2010. — 38 c.

11. Masiuenko E.I1. MccnenoBanue GyHKIMI 1 moCTpoeHUE TpadUuKoB.
[Ipaktuxkym. — Maruutoropck: 'OY BIIO «MI'TY um. I''1. Hocosay, 2011. — 20 c.

12. CaBymikuna H.®. Kom6unatopuka. CoObiTre 1 BeposiTHOCTb. YacTs |:
KomOunaropuka. Anredpa coObiTuii: MeTon. ykazanus Mo JucuurinHe «MaremaTtukay s
cTyneH-ToB | kypca Bcex cnenuanbaocteir. — MI'TY, 2007. — 17 c.

r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenue

HaHMT_II{SBaHHe Ne norosopa Cpoxk neicTBUS TUIICH3UH
7Zip cB00OOTHO pacnipocTpansemoe [10 06eccpovHO
MathCAD v.15
Education N-1662-13 ot 22.11.2013 06eccpouHo
University Edition
STATISTICA B.6 |K-139-08 ot 22.12.2008 6eccpouHo
FAR Manager cB0OOHO pactpocTtpansemoe [10 O6eccpouHo




IIpodeccnonanbHbie 0a3bl JAHHBIX H HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI

HazBanwme kypca CchlIKa

DnekrponHbie pecypebl oudmmorexkn MI'TY um. .. https://host.megaprolib.net/M
Hocoga P0109/Web

denepanbHbIi 00pa3oBaTeIbHbIN MOpTal — JKOoHOMHUKA. | http://ecsocman.hse.ru/
Conmonorusa. MeHemKMEHT

HannonansHas nHpOpManmoHHO-aHATUTHYECKAS URL:
cucreMa — Poccuiickuii nuaekc HaydHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MOYJIs1)

MarepHuanbHO-TEXHHUECKOE 00ECIICUCHHE AUCITUTUINHBI BKIFOYACT:

MarepuaabHO-TEXHHUECKOE 00ECIICYCHNE IUCITUTUINHBI BKIFOYALT:

- Y4eOHble ayIUTOPUH ISl IPOBEICHUS MPAKTHUSCKUX 3aHATHMA, 3aHATHIA
JICKIIMOHHOT'O THIIA, TPYIIIOBBIX ¥ WHAMBHYAIbHBIX KOHCYJIbTAIMN, TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTectaruu. OCHAICHUEe: MYIbTUMEIUUHBIC CPEACTBA XPAHCHHUS, TIepeIaun
u npejcraieHus nHGopMmaru. KoMIiuieke MeToIuueckux pa3padoTok (pa3naToqyHoro
Marepuaa ¥ METOIUYECKUX YKA3aHU) U\WJIH KOMIUIEKC TECTOBBIX 3aaHUi IS TOATOTOBKH
Y TIPOBEICHHSI TPOMEKYTOUYHBIX U PYOSIKHBIX KOHTPOJICH.

- [TomereHus AJ1s1 CaMOCTOSTENLHON paboThl 00yJaromuxcs. OcHalleHue:
nepcoHanbHbIe KoMIbloTephl ¢ makeroM MS Office, Boixomgom B IHTEpHET U ¢ IOCTYIIOM B
AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIBHYIO CPEIly YHUBEPCHUTETA.

- IIporpammusie cpenctBa: MS Windows (Ne ui. Microsoft Imagine Premium
D-1227-18 ot 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);

ApxuBarop 7Z cBOOOIHO pacpoCTpaHsIeMOe, OECCPOUHO);

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

- [Tomerenue 715t XpaHEeHHs ¥ TPOPHIAKTHISCKOTO 00CTy)KUBaHUS YIeOHOTO
obopynoBanus. OcHaieHue: mkadwl 115 XpaHeHUsS Y4€OHO-METOANYECKON IOKYMEHTAIIUH.


http://ecsocman.hse.ru/

MpumepHsbie npakmuyveckue 3a00aHUA:

«JInHeliHan, BeKTOpPHaa anrebpa n aHanuTuyeckas reometpusa. iuddepeHumanbHoe ucumcneHme
(oTe] ) P

3agaHue 1.

PewmnTte cnuctemy Tpems cnocobamm: a) MaTpmuHbiM cnocobom; 6) no dopmynam Kpamepa; B) metogom

laycca
X—-2y-32=3,
3X+y-22=9,
2x -3y +5z2 = 4.
3apaHue 2.

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

MocTpoiiTe AaHHble BEKTOPbI B cUCTEMe KoopamHaT OXy, a TakxKe BeKTopbl, nsobpaxatowme: 2a +b ,

a-3b.

2) YKaxkute cpean HuUXenpumeeaeHHbIX BEKTOPOB OpPTOroHasibHble, KOJI/IMHEAPHbIE, a TaKXe

KOMM/IaHapHble: & = (—3;—1; 4), sz (2,-2;1), 8: (2; %; —gj, (‘i): (7;11;,8). Bbluncaute

lJ
naowaab napannenorpamma, NOCTPOEHHOTo Ha BeKTopax b u 8
3apaHue 3.

Hanucatb ypasHeHue npamont AB, ecin A(—l; 2; 3), B(—l; 2;—1). BbIYMCINTL PACCTOAHME OT TOHKM

¥

A 3TOM NpAMOW 40 NAOCKOCTU, NPOXOAALLEN Yepes TOUKY B, nepneHaANKYNAPHO BEKTOPY N(O;—3;9).
3apaHue 4.

MpuBeanTe K KAHOHNYECKOMY BUAY M NOCTPONTE KPUBYIO x> —4x+ 2y2 -4y =0

3apaHue 5.

Bbiuncnnte npepensl:

. 1+4x-x* . 3x-arcsin 2x . AJ2x-1-+5
a) lim ————;6) lIm——————;8) lim .
x—® X + 3X° + 2X x=0 COS X — COS ™~ X x—3 x—3
3apaHue 6.
d d? 2 X = ctg2t
Hangute & u —Z Ans GyHKUMiA: a) y=e4x . 6 J )
dx  dx y = In(sin 2t).
3apaHune 7.
. . 2x—-1 y
CocTaBbTe ypaBHeHMe KacaTeNbHOW K KPpUBOI: y=— 1 B TOYKe X, =-1. Hapwucyiite
X J—

KacaTesIbHYO U KPUBYIO.



3aaaHue 8. Boluncante HeonpegeneHHble nHTerpansl

1) I(1+t923x)dx; 2) j 3 —5X - 3)Iarcsin 5xdx; 4) J'de_

\VBX + x? X

3apaHue 9. Bolumcante onpeaeneHHble UHTErpanbl

1 2

1) | (@ -sin 2x)*dx dx ;

g fite

O t— |y

3agaHue 10. Hailgute naowagy opuryp, orpaHUYeHHbIX AMHUAMK. B 3agade (6) npu noctpoeHnn

JIMHUKM BOCNONb3YMTECH TAaBMLEN  BaXKHEMLUMX KPUBBIX B NOJAPHOM CUCTEME KOOPAMHAT:

a) Xy=6, x+y-7=0; 6) p>=2C0S2¢p.
. . x=2\/§cost, 2
3apaaHue 11. Hangurte annHy oyrv Kpusom 0o<t<=r.
y=22sint, 3

3apaHue 12. Bolumcanto HecobCTBEHHbIM UHTErpan Nnan yCtaHoBUTb €ro pacxXxognmMocCTb:

A 4 g
1) ‘([Xse dX; 2) !W

«DYHKLMUMN HECKONIbKUX NEPEMEHHbIX»

1.Halitu u noctpouts obnactb onpeaenequs yHkumm  Z = In(4— x> — y*) —arcsin(2 - y).

2. HaliguTte yacTHble NPOU3BOAHbIE MEPBOro nopsaaka QyHKUMM:

X+Yy

z=3xy® —sin(x* +y) +

3. HailauTe rpagmeHT ckanspHoro nons U = X% + y2 —2% nero moaynb B Touke M (L,-12).

4.0n8 oynkumm  Z=1In(2x* +3y?) B Touke A(1,1) HalWTM NPOW3BOAHYIO B

HanpaBNeHUN BeKTopa r:3i+2].

o 2 2
5. HanucaTb ypaBHeHWe KacaTe/IbHOM NJI0CKOCTM M HOPManM K MOBEPXHOCTU  Z =+/9—X" —Y
Touke M(L 2; 2).

«Teopus BEPOHTHOCTeﬁ. MaremaTuneckasa CTaTUTCTUKA»

1. B ypHe 12 wapos. Cpean 3Tnx wapos 3 6enbix U 9 yepHbiXx. KakoBa BEpPOATHOCTb TOrO, YTO HayZauy



o

(2]

BbIHYTbI LIAP OKakeTca 6enbim?

B pagunoctygum Tpy mmkpodoHa. [na KaxKaoro U3 nepsblx ABYX MUKPOPOHOB BEPOATHOCTb TOFO, YTO
OH BKJIIOYEH B AaHHbIN MOMeEHT, paBHa 0,45, a ana Tpetbero — 0,9. HaliTu BepOATHOCTb TOrO, YTO B
OaHHbIN MOMEHT BK/IOUEHbI 2 MUKPOGDOHa.

B npopaxke nmetotcs 6enbie M KOPUYHEBBIE AlLLA B COOTHOWEHUN 2:3, Nnpuyem npomssoactso 60%
6enbix U 71% KOPUYHEBBIX AWL, AaTUPYETCA AHEM, NPesLecTBYOWMM AHIO NPOAAXKM, @ OCTaslbHble
ANUa gatupytotca 6onee paHHMMM yucnamu. MoKynaTenb 3aKasbiBaeT AlUa, AATUPYEMbIe AHEM,
npeawecTByOWUM AHIO NPOLAXKW, HE3aBUCMMO OT Mx ugeTa. KakoBa BepOATHOCTb TOro, YTO emy
npoaasyT peweTky 6enbix auu?

TenedoHHan ceTb yupexaeHua obcayxkmeaeT 200 aboHeHTOB. BepoATHOCTb TOro, YTO B TeYeHWe
MWHYTbl BHYTPM 3TOM CETU KTO-TO KOMY-TO MO3BOHMT, paBHa 0,7. KakoBa BEepOATHOCTb TOFO, YTO B
TeYeHne MUHyTbl byaeT 5 3BOHKOB? KakoBa BEPOATHOCTb TOrO, YTO B TeYeHWe MUHYTbl Byaer He
6onee 5 3B0HKOB? HaTK HanBepoOATHENLLEE YNC/IO 3BOHKOB B TEYEHME MUHYTBI.

3aman psia pacnpenerneHus ciaydaiiHou BenmmuumHbl X. HaliTu maremarndeckoe OKuJlaHUE,
JUCIIEPCHUIO U CpeJiHee KBaJpaTuieckoe oTkioHeHue. [loctpouts GpyHKIMIO pacnpeeneHusl.

X 4 6 10 12
P 0.3 0.2 0.2 0.3

J111s1 HeTIpepBhIBHOM CITy4aliHOW BEIWYHMHBI 3ajaHa QyHKIUS pacupenencHus F (X) Tpebyercs

HalTHU IJIOTHOCTh paclpeieseHus f(X), MaTEMAaTHYECKOE OXKUAAHKE, NUCIIEPCHUIO, CPEIHEE
KBaJPaTUYECKOE OTKJIOHEHHE. BBIYMCINTL BEPOATHOCTH TOIO, YTO OTKIOHEHHE CIy4allHOU
BEJIMYMHBI OT €€ MaTeMaTHYeCKOro oXxuaaHus OyneT He Oojiee CpelHero KBaJpaTH4ecKOro
otksioneHus. [loctponts rpaduk GyHKIHIA.

0 ., x<0
F(x) = l~(1—c032x) , 0<x<Z
2 2
1 ,
X>—=
7. 3akoH pacmpeeNeHus CUCTEMbl JUCKPETHBIX CIyYalHBIX BEIUYUH (X ,Y) 3a/aH TaOIuIIei.
Haiitu kosddurment xoppensiuu I, U BCPOSTHOCTb MOMAJAHHsS CIYYailHOW BEIMYHHBI
(X,Y) B o6macts 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}

7 Ol eHOYHbIE CPEACTBA /I IPOBEAECHUSA IPOMEKYTOUHOM aTTeCTaIuI

a) NnaHupyemble pe3ynbTaTbl 06y4eHUA 1 OLLEHOYHbIEe CPEeACTBA A/1A NPOBeAEeHUA NPOMEXKYTOUHOI

aTTecrauum:

CTPYKTYypHbIN

KomneTeHuunn

MNnaHnpyemsole
anemeHT OugeHouHble cpeacTaa
pe3ynbTaTbl 06y4YeHUA

YK-1: CnocobeH ocywecTBAATb NOUCK, KPUTUYECKMIA aHaNNU3 U CUHTE3 MHDOPMALMK, MPUMEHATL

CUCTEMHbIN NOAXOA ANA PELIEHMA NOCTaB/EHHbIX 3a4a4




CTPYKTYpPHbI
anemeHT
KOMMNEeTeHLU MM

MNnaHnpyemeole
pe3ynbTaTbl 00y4YeHus

OueHo4Hble cpeacTsa

YK-1.1: AHanusumpyeT 3aga4y, Bblaenasa ee 6a3osble COCTaBAAIOLIME, PacCMATPUBAET M Npeanaraet

BO3MOMKHble BapWaHTbl pelleHna NocTaBAeHHOM 3a4a4M, OLLeHNBaA UX AOCTOMHCTBA U HEAOCTaTKU

3HaTb

— OCHOBHble
onpeseneHna N NoHATUS;
— OCHOBHble METOABI
au¢pdepeHunaIbLHOrO,
HHTErpajbHOro
HCYHUCJIEHUA U
NPUMEHEHHUS UX I
peuieHus 3a1a4
MaTeMaTH4YeCKOIo
aHa/IM3a M Mojesel
IKOHOMUYECKHX 321a4;
— onpegeneHus
OCHOBHbIX MOHATUA,
Ha3blBaeT UX CTPYKTYPHble
XapaKTePUCTUKK;
OCHOBHble METO/bI
HCCJIeI0BAHMS,
HCIO0JIb3yeMbIe B
MaTeMAaTH4YeCKOM
aHa/u3e;

10.

11.

12.

13.

14.
15.

16.
17.

Yucnosan nocnenoBaTeNbHOCTb U ee npeaen.
CBOWCTBA CXOAALLMXCA NOCNe[0BaTeNbHOCTEN.
®PyHKLUMA oAHOW NepeMeHHo. Mpeaen GyHKUMM
B TOYKe N becKoHeYHoCTU. Ycnosue
cylecTBoBaHuA npeaena. OgHOCTOPOHHUE
npegens.
BeckoHeYHo masnble n 6eckoHe4YHo 6onblume
bYHKUMM 1 nx cBOMCTBA. Teopema O CBA3M
npezena n 6eckoHe4YHoO manoi. Mepsblii 1
BTOPOW 3aMeyaTesibHble Npesensl.

HenpepbiBHOCTb GyHKLMKM B TOUKe. CBOMCTBA
bYHKUMIA, HenpepbIBHbIX B TOUYKE. TOYKKU pa3pblBa
bYHKLMI M Mx KnaccudumKaums.
MpownssoaHas. MexaHUYeCcKunit, reomeTpuyYecKmi
N 3KOHOMMYECKUI CMbIC/1 NPOU3BOAHOM. CBA3b
HenpepbIBHOCTU U anddepeHLMpyemMocTm
OYHKUMK.
OnddepeHuman GyHKLMK, €ero cBOICTBA U
npumMmeHeHue B NPUBANIKEHHbIX BbIYUCIEHUAX.
Mpasuno /lonutana wnero npumeHeHue ANA
BbIYMCNEHMA NPEAENOB.
MOHOTOHHOCTb GYHKLMW. [JOCTaTOYHOE ycaoBUE
BO3pPaCTaHMA 1 yObiBaHMA GYHKUMKU. DKCTPEMYM
byHKUMK. Heobxoanmoe 1 AOCTaTOMHOE YC0BUA
CYLLLECTBOBAHMA TOYEK IKCTPEMYMA.
BbINyKNOCTb, BOrHYTOCTb GYHKLMMK. [LOCTaTOYHOE
ycnosue BbIMYKNOCTU U BOFHYTOCTU GYHKUUMN.
Toukn nepernba. Heobxoammoe n goctaTouHoe
YCNOBMSA CYLLECTBOBAHWUA TOYEK nepernba.
AcmnToTbl rpaduKka OYHKUMKU: BEPTUKA/bHbIE,
rOpPM3oHTasIbHble W HaKNOHHbIE aCUMMTOTbl M
YCNOBMA UX CYLLECTBOBAHMA.
MepBoobpasHan. HeonpeaeneHHbIN MHTErpan n
€ero cBOMICTBa.
MeTozabl MHTErpMPOBaAHUA (MeTOoA 3aMeHbI
nepemMeHHOM1, MeTos, UHTErPUPOBaAHMA NO
yacTam).
3afauu, NpMBOAALLME K MOHATUIO
onpeaeneHHoro uHTerpana (o naowasam
KPMBOJIMHEMNHOM Tpanewuuu, o NpoaeHHOM NyTy,
06 06beme NpousBeseHHOM NPOAYKLMN).
OnpepaeneHHbIN MHTErpan U ero CBOMCTBa.
MHTerpan ¢ nepemeHHbIM BEPXHUM NPESEIOM U
ero cBomcTBa.

dopmyna HbtoToHa — JleitbHULa.
HecobcTBeHHbIe MHTErPasibl NepBOro poaa u ux
CBOWMCTBa.




CTPYKTYpPHbI

MNnaHnpyemeole

31eMeHT OueHouHble cpencTea
pe3ynbTaTbl 00y4YeHus
KomMmneTeHunm
YmeTb — BbIAeNATb 3HAHUA TeX lMpumepHbie Nnpakmu4yecKue 3a0aHus 0414 3K3aMeHau 3a4yema:

NOHATUN, KoTopble
TpebyoTca Ana pelueHus
NPUKNaaHbIX 3a4ay4;

— obcyxaatb  cnocobbl
3pPeKTMBHOrO  pelLeHun
NPUKNaaHbIX 3a4ay;

— pacnosHaBaTb
apdpeKTUBHOE pelueHne oT
HeadPeKTUBHOTrO;

—  06bACHATL U CTPOUTH
Mmoaenu yyebHbIx
MmaTemMaTMyecKnx "
ynpaBneHYeckMx 3agday u
CTPOUTb TUNWYHbIE
mozaenm y4ebHbIX
SKOHOMMYECKUX 3aJay;

—  MPUMEHATb  MeToAapl
MaTemMaTMyecKoro
aHanAM3a K pelleHuto
npocTenwmnx 3aau
3KOHOMWYECKOTo
XapakKTepa;

—  BbIAENATb 3HaHUA Tex
NOHATUI, KoTopble
TpebyloTca Ana pelueHus
NPUKNaaHbIX 3a4ay4;

— KOPPEKTHO
BBIpaXaThb u
apryMeHTHPOBAHHO
000CHOBBIBATH
MTOJIOKEHUS IPEIMETHON
00J1aCTH 3HAHUS.

1. Boluncnute npegensi:

_ 1+4x—-x* 3x-arcsin 2x
a) lim ————; o . 3.'8
x>0 X + 3x% + 2X x>0 COS X — COS > X
. J2x-1-+5
lim——-
x—3 x_3

4x—x

2. Haingute d_y Ana GyHKumin:a) y =e 6)
X

X =ctg2t,
y = In(sin 2t).

3. Haiiti nponsBoaHble cnegytowmx GyHKUMNI.

1 . 1
. y=sin x+;

2. y=(x+tgx)’
3. y= (5" +1)%+

X
VX +1
4. yz(x+4)5+x
5. X—y—e'y+2=0

. "
HaiiTn nponssoaHble BToporo nopaaka () )

6. y= \/ +1
t2—1
=1+t>.

4. BEIYHUCIIUTD:

~J3+i, o) (1-

5. Haittn HeonpeaenéHHbIn

-\28
i)
MHTerpan: a)

J.(2x+5)~exdx

1-cosx

fsin 3x - cos 5xdx, 6) [
(x—sin x)*

V20 xdx

'! \/x2+5‘

6. BbluMCAUTL onpeaeneHHbIl UHTerpan

7. BbluMcnnTb onpeaeneHHbl UHTerpan I4x .arcsin xdx .

8. Hantn nnowaab ourypbl, OrpaHUYEHHOM  JIMHUAMM:




CTPYKTYpPHbI

MNnaHnpyemeole

31EeMEHT OueHouYHble cpeacTsa
pe3ynbTaTbl 00y4YeHus
KOMMNeTeHuun
_ 2 _
X=4, y°=4x
9. NiccnepoBaTtb Ha 3KCTpeMyM GYHKLMIO
2 3
Z=X"—-2xy+4y
10. PewmTe 3agauy Kown: y cos” xdy = (y2 +1)dX,
y(0)=o0.
Bnagetb — chnocobamu
JEMOHCTPALIMHN YMEHUS
AHAJIN3UPOBATH
CUTYaIHIO;
— MeToJaMH
MaTEeMaTHICCKOTO

aHaJn3a MpH peleHNH
HSKOHOMUYECKHUX 3a7a4

C IPUBJICYEHUEM
MaTepuasoB
JIOTIOJTHUTEIbHON
JUTEPaTyphl U HHTEPHET
pecypcos;

— HaBbIKAMH U
METOUKaMU
0000111eHUs pe3yIbTaToOB
pelieHus,
DKCIIEPUMEHTAIBHON
JeSITEIbHOCTH;

— cnocobamu
OLIEHUBAHU
3HaYUMOCTHU U
[IPaKTUYECKON
TIPUTOJHOCTH
MOJy4EeHHBIX
pe3yibTaToB;

— npodeccroHanbHbIM
A3bIKOM NpPeaMeTHOM
obnactu 3HaHuA;

— cnocobamu
COBEPILIEHCTBOBAHUS
poeCCHOHATBHBIX
3HAaHUHU U YMEHUU ITyTeM
UCIIOJIb30BaHUs
BO3MOXHOCTEH

lMpumepHvbie npuknadHbie 3a0a4u U 3a0aHUA

3agaua 1. 3aBMCMMOCTb NYTU OT BPEMEHU NPU NPAMOSNHENHOM
s, 50

ABWXKEHUM TOUKM 3agaeTca ypasHennem S =—1° +2t° -3,

roe S —nytbeMm,a t — spems Bc. BblumcanTe ee ckopocTb

1 ycKopeHue B MomeHT Bpemenn [ =4cC.

3apgaua 2. 3aBucumocTb o6bema Bbinycka npoayKuuu V ot
KanuTanbHbIX 3aTpaT K onpeaensetcs pyHKUmeln V=V0In(4+K3).
HaliTn uHTepBan nameHeHusa K, Ha KOTOPOM yBenYeHMe
KanuTanbHbIX 3aTpaT HeadpDEKTUBHO.




CTPYKTYpPHbI
anemeHT
KOMMNEeTeHLU MM

MNnaHnpyemeole
pe3ynbTaTbl 00y4YeHus

OueHo4Hble cpeacTsa

UH(POPMALIMOHHOM
Cpesibl.

YK-1.2: Onpegenset, UHTEPNPETUPYET U paHXKUpyeT nHbopmaumio, Tpebyemyto ans pelueHus

NOCTaB/IEHHOM 3a4a4M1; OCYLLLECTBAAET NOUCK MHGOPMALIMKM NO PA3INYHbIM TUMAM 3aMpPoCoB

3HaTb - OCHOBHble onpegeneHusa 1. Matpuubl. encTema Hag MaTpULLaMmm U X
U NMOHATUS; cBOWCTBa.
2. Onpegenutenu n ux CBOMCTBA.
- CBSI3b MeXK Ay 3. Ob6paTHaa maTpuLa 1 ee CBOMCTBA.
pasNYHbIMK 4. PaHr matpuupl.
MaTeMaTUYECKUMM 5. Cucremol I:I’VIHEVIHbIX anrebpanyeckmx
ypaBHeHUN. MaTpuyHas 3anuce. MeTtogbl
obbeKkTamu, .
peweHua: popmynbl Kpamepa, MaTpUyHbIA
onucelsatoLLMmu cnocob, metog lMaycca.
SKOHOMMYECKNE 6. WccneposaHue C/TIAY Ha coBMeCTHOCTb. Teopema
npouecchl; KpoHeKkepa — Kanennw.
7. OnddepeHumanbHble ypaBHEHMA NePBOro
- OCHOBHbI€ nopaaka. OcHoBHble onpegenenuna. Teopema
MaTemaTuyeckme metoapl, Koww. 3agava Kowwu.
npUMeHAeMble AN 8. OCHOBHble BUAbI MHTEFPUPYEMbIX B KBaAPaATypax
pacyeTa SKOHOMUYECKHNX anddepeHUnanbHbIX ypaBHEHWI: C
o pa3fenAlwWmMMnNCcA  NepemMeHHbIMU,
rnokasaTenen u aHaau3a .
OAHOPOAHbIE, INHENHble, Ccnocobbl nx
3KOHOMMYECKMUX
peLleHus.
npoueccos; 9. TMoHsatve anddepeHLuManbHbIX ypaBHEHUN
BbICLLIMX NopsaaKo.. ObLLiee pelleHne, YacTHoe
- OCHOBHbIE meroxu peweHne. Teopema Kowun. 3agaua Kowm.
HCCJIeJ0BaHUA, HCNOJIb3yE€MbIE B
10. PYHKLNN HECKOJIbKUX NepemeHHbIX. OCHOBHble
MaTeMaTH4Y€CKOM a}{anuse;
onpeaeneHus. JIMHUM ypoBHS GYHKUUM ABYX
nepemeHHbIX.
11. YacTHble Npon3BoaHbIE GYHKUMM HECKObKUX
nepemeHHo MponsBoaHas No HanpasAeHUIO.
12. TpagmeHT GYHKLUKM U ero CBOMCTBA.
13.  3KcTpeMym GYyHKLMM ABYX NEPEMEHHDIX.
Heobxoammoe 1 AoCTaTOUYHOE YC/I0BUA
CYLLLECTBOBaHMSA TOYEK IKCTPEMYMa.
14. YCNOBHbIV 3KCTPEMYM.
15. Anrebpaunyeckan ¢opma KOMMAEKCHbIX YNCEN U
OEeVNCTBUA HAZ HUMMN.
16. TpuroHomeTpuyeckas Gpopma KOMMAEKCHbIX
yncen U AencTBUA Haa HAMM.
YmeTtb - BOCMNpOU3BOAUTL MpumepHoie npakmuveckue 3a0aHUA U 300a4U
OCHOBHble

mMmaTematTnyeckme moaenu;

- paCno3HaBaTb
mMmaTematTnyeckue

3apgaHue 1. CoctaBbTe aArOPUTM peLleHus ..... 3a4auu.

5[.,2
3apaHue 2. Bbiuncaute npubamkerHoy = VX npux =1,03.

3agaua 3. BolumcauTte npegen no npasuay Sflonutans lim

X—2




CTPYKTYpPHbI
anemeHT
KOMMNEeTeHLU MM

MNnaHnpyemeole
pe3ynbTaTbl 00y4YeHus

OueHo4Hble cpeacTsa

06beKTbl;

- peLaTtb 3a4a4m
npegmeTHol obnacTu:
pelwaTb CTaHAAPTHbIE
3aflaum  no
npeanoXeHHbIM MeToAam
W anropuTMam,
rpadpuyeckm
WANIOCTPUPOBATL 33Ja4y;

- OLLeHMBATb
[OCTOBEPHOCTb
MONYYEHHOTO peLleHus;

- BbIbMpaTb ONTUMAJIbHbIN
MeToz;

- 3aNuncbIBaThb
MaTeMaTUYEeCKyo
MOCTAHOBKY 3a4au,
NCNo/b3yeMbiX B
JanbHenwem npm
NoCTpoeHuun
MaTemMaTUYeCcKnx
mopaenen;

arcsin (2x — 4)
X’ -4

3apaHue 4. Chopmynnpyinte Heobxoanmoe ycnosue

3KCTpemMyMma GYHKUUN  OLHOM NepeMeHHOMN.

3apava 5. UccnepoBatb GYHKLMIO U MOCTPOUTDL €€ rpaduk:
12

=2+ :
y x2 -4

3apaua 6. KakoB reomeTpryecKkuin cMbici onpeaeneHHoro
WHTErpana ot AaHHON GYHKLMW B J@aHHOM UHTepBane B
[EeKapToBOM cMCTEME KOOpAMHAT?

3apaHue 7. YKaxKuTe BEPHOE yTBEPXKAEHNE O PYHKLMN ABYX
nepemMeHHbIX:

a).rpagMeHT NnepneHAMKYNAPEH KacaTeIbHOM NA0CKOCTY;
6).rpaaneHT ABAAETCA NPOM3BOLHOM NO HAMNPaBAEHUIO;
B).rpagmMeHT ABNAETCA KacaTeIbHOM K IMHUU YPOBHS;

r).rpafueHT onpeaenseT HanpasieHMe MaKCMMasbHOM
CKOPOCTU U3MEHEHMUA GYHKLMN.

3apaHue 8. Ykaxute JIOXKHOE yTBepxaeHe 0 GyHKLUUKN ABYX
nepemeHHbIX:

a).HenpepbiBHan GyHKLMA BCerga avodepeHumpyema;

6).dyHKUMA, UMetoWwan npeaen B TouKe M, MOXKeT bbITb
pa3pblBHA B 3TOMN TOUKE;

B).y AnddepeHuMpyemon GpyHKLUN CYLLECTBYHOT YacTHble
NpPOV3BOAHbIE;

r).u3 HenpPepbIBHOCTU YACTHbIX MPOU3BOAHbIX B TOUKe M
cneayet anddepeHUMpyemocTb GYHKLMM B 3TOM TOYKE.

3apanme 9. IlpoBectm mnonHOoe wuccnenoBaHue (QYHKIUH W

MOCTPOUTD UX IPaPHKH:

—x2

1. y=x-ez.
Inx
2. y—T

3.y=(x+1)-e™™

3amanue 10. Haiitu HamboJibliee M HauMEHBIIEE 3HAYEHUE
byukuuny = f(x)ua orpeske [a; b]:

ly=x+ 3 [1;10].




CTPYKTYpPHbI

MNnaHnpyemeole

anemeHT OueHouHble cpeacTaa
pe3ynbTaTbl 00y4YeHus
KOMMeTeHUMN
2x-1
2y = —=2;0].
y 2+x2[ ’ ]
3. y=x2-4/3—x[1;3]
Bnapetb - MaTemMaTUYeCKMMM
METoAaMM,

NPUMEHAEMbIMU ANA
peweHnAa SKOHOMUYEeCKUX
(uccnepoBaTenbckmx)
3agav;

- MaTeMATUYECKUM
A3bIKOM NpPegMeTHOM
0621acTU: OCHOBHbLIMMU
TEPMUHAMM, MOHATUAMMU,
onpegeneHnamm
pa3fenoB MaTeMaTUKK;

- OCHOBHbIMM cnocobammu
npeacraBAeHUs
MaTemMaTHUYecKom
nHpopmauum
(ananuTUUeCKmMm,
rpaduyeckum,
CUMBO/IbHbIM);

- MaTeMaTU4ecKkum
A3bIKOM NpeaMeTHOM
obnactu: 3anucbiBaTh
pe3ynbTaTbl NPOBEAEHHbIX
nuccnenoBaHuin B
TePMUHAX NPegMeTHOM
obnactu.

IIpumepnvie npakmuueckue 3a0anus u 3a0ayu

3agava 1.IlycTe Temn uH}sIUN cocTaBisieT 1% B neHs. Ha
CKOJIFKO YMEHBIINTCS TIEpPBOHAYATIbHAS CyMMa uepes3 moiroaa’?
3agava 2.3aBUCHMOCTb MEXIY U3AepKKaMu npons3BojcTa C u
ob6bemMoM npoaykuuu QBeipaxaercs ¢pynkuuei C = 30Q —
0,08Q%. OnpesenuTs cpeHme U IPeebHBIE H3IEPIKKH IPH
oowreme nponykimu Q =5 ex.

3apgaua 3. dyHKumm cnpoca D n npegnoxeHua SoT LeHbl p

BblPaXakTCA COOTBETCTBEHHO YPaBHEHUAMU

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

HailiTu anacTMyHoCTb cnpoca 1 npeasioxKeHns Npu paBHOBECHOM
LeHe, a TaKKe M3MeHeHue aoxoa (B npoueHTax) npu
yBe/MYeHum LeHbl Ha 10%.

6) NopsaokK NpoBeAeHMUA NPOMEKYTOYHOM aTTecTalum, NoKasaTeNnun u Kputepum

MNMoKkasarenu n KpuTepun oL,eHNBaAHMNA 3K3aMeHa:




— Ha OLEHKY KOTIMYHO» — 0OYyYaIoLLNINCA AEMOHCTPUPYET BbICOKUIN YPOBEHb CHOPMUPOBAHHOCTHM
KomneTeHumn YK-1, BcecTopoHHee, cuctemaTuyeckoe 1 ryboKoe 3HaHMe y4yebHOro matepuana,
cB0604HO BbINOIHAET NPAKTUYECKUE 3a4aHNSA, CBOBOAHO ONepuUpyeT 3HAHUAMMU, YMEHUAMM, NPUMEHSAET
NX B CUTYaLMSAX NOBbILUEHHOW CNOXHOCTU.

— Ha OLLEHKY «X0poLwo» — 0by4aloWMnca 4eMOHCTPUPYET CpeaHU YpoBeHb CPOPMUPOBAHHOCTHU
KomneTeHumm YK-1: OCHOBHble 3HAHWUA, YMEHMA OCBOEHbI, HO AOMNYCKAOTCA HEe3HAUYMTE bHbIE OLWNOKK,
HETOYHOCTU, 3aTPYLHEHNA NPU AHANUTUYECKUX ONEPaLMAX, MepeHoCce 3HAHWUM U YMEHWUI Ha HOBble,
HecTaHAAPTHbIE CUTYaL MK,

— Ha OLLEHKY «yAOBAETBOPUTENIbHO» — 0OYyYatOLWNIACA LEMOHCTPUPYET NOPOrOBbIN YPOBEHD
cbopmmnpoBaHHOCTN KomneTeHumn YK-1: B Xoa4e KOHTPOJIbHbIX MEPONPUATUIN AOMYCKAKTCA OLINOKN,
NPOABNSAETCSA OTCYTCTBUE OTAENbHbIX 3HAHUIN, YMEHW, HAaBbIKOB, 0OYYaOLMIACA UCMbITbIBAET
3Ha4uUTe/IbHble 3aTPyaAHEHNA NPUN ONepUnpPoBaHNN 3HAHNAMU U YMEHUAMU NPU UX NepeHOoCe Ha HOBble
cUTyaumm.

— Ha OLUEHKY KHEYAOBNETBOPUTENIbHO» — 0OYyUatOLWMINCA AEMOHCTPUPYET 3HAHMA He Bonee 20%
TEOPETMYECKOro MaTepmana, A0NYyCKAET CYLEeCcTBEHHbIE OWMNOKKU, HE MOXKET NoKasaTb
WHTENIeKTYasIbHble HaBbIKW PeLLUeHNA NPOCTbIX 334a4 UK HE MOXKET NOKa3aTb 3HAHWUA AaXKe Ha YPOBHe
BOCMpPOM3BEAEHUNA U 0OBACHEHMA MHDOPMALLUN.



