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JIner aktyanu3anuu padoyeil mnporpamMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoOpena uist peanmsarmu B 2026 - 2027
yueOHOM roy Ha 3aceganuu kadenpsl [IpukinanHoit MaTeMaTHKU U HTHPOPMATHKU

[Iporokom or 20 . Ne

3aB. kadenpoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u oo0pena uist peanmsarmu B 2027 - 2028
yaeOHOM rojy Ha 3aceqanuu kageapel [IpukiaaHON MaTeMaTUKH U WH()OPMATUKA

[Iporokom or 20 1. Ne

3aB. kadenpoit 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2028 - 2029
yueOHOM roay Ha 3acenanuu kadenpsl [IpuknagHoi MaTeMaTuKu U HHOOPMATHKA

[IpoTokomor 20 r. Ne

3aB. kadenpoit I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peanm3armu B 2029 - 2030
ydeOHOM roay Ha 3aceqaHuu kadenpel [IpuknagHO MaTeMaTuKu U HHOOPMATHKA

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit I0.A. UsBekos

Paboyas nmporpamma nepecMoTpeHa, o0cyxeHa 1 ogo0pena s peanusaruu B 2030 - 2031
yaeOHOM roay Ha 3aceqanuu kadenpel [IpuknagHOo MaTeMaTuKu U HHOOPMATHKA

[Ipotokom ot 20 r. Ne

3aB. xadenpoit I0.A. UsBekos




1 eau ocBOeHUSI AUCHUNIMHBI (MOTYJISA)

Llenb ocBOEHUS TUCHUIUIMHBI «MaTeMaThKa» COCTOUT B MOJYYEHHUH CTYAEHTaMU
(G yHIaMEHTAIBHBIX MAaTEMATHYECKUX 3HAHUN U TPOYHBIX IPAKTHYECKUX HABBIKOB I10
KCIOJIb30BAHUIO METOJIOB MATEMATHUYECKOTO aHAJIN3a JJISl UCCIIEIOBAHUS MAaTEMAaTUYECKUX
MOJIEJIEH TE€X UJIM MHBIX MPOLIECCOB U SBJIEHUM, B TOM YUCIIE U SKOHOMUYECKUX, JUIS
MOJIYYCHHS AHATUTUYECKUX U YUCIIEHHBIX PEIICHUH MTOCTAaBJICHHBIX 3a1a4.

JIns nocTrkeHns MOCTaBJICHHOW LIEJH B Kypce «MareMaTuka) pemarTcs 3a1a4u:

- Pa3BUTUSA JOTUYECKOTO U AJITOPUTMUYECKOTO PEIICHUS,

- OBJIQJICHUS OCHOBHBIMU METOJJAMH MCCIICIOBAHUS U PEIICHUS] MATEMATHYECKHUX
3az1ay;

- BBIPaOOTKY YMCHHSI CAMOCTOSITEIILHO PACIIUPSATh MATEMATUIECKUE 3HAHUS U
MPOBOJIUTh MATEMATHYECKUAN aHATIN3 SKOHOMUYECKHX 3a/a4;

- UCIIOJIb30BaHHUE METOI0B MAaTEMATHYECKOTO aHAJIM3a U €r0 MOJEIIECH B
MPAKTUYECKOU JESITEIbHOCTH C MPUMEHEHUEM COBPEMEHHOW BBIUUCIUTENBHON TEXHUKH,

- 03HAKOMUTH CTYJEHTOB C OCHOBHBIMU MAaTE€MaTUYECKUMHU METOJAMU U MOJICIAMHU
HCCIIEIOBAHUS BEPOSITHOCTHBIX 3aKOHOMEPHOCTEN MAaCCOBBIX OJHOPOIHBIX CIIYHATHBIX
COOBITHH.

2 MecTo AuCHUILTHHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucnunmuaa MaTtemaTuka BXOJUT B 00s3aTEIBHYIO YacTh Y4€OHOTO IJIaHa
00pa30BaTeNIbHOI MPOrpamMMmBbl.

JIst n3ydeHust TMCIUIUIMHBI HE0OX0IMMBI 3HAHUS (YMEHUS, BIIaICHUS),
chOpMUPOBAHHBIE B PE3yNIbTAaTE U3yUYEHUS AUCUUIUINH/ MPAKTUK:

JI1g u3ydeHus QUCHUILIMHBI HEOOXO0IMMBbI 3HaHUS (YMEHHUSI, BIIAJICHHUS),
chopMUPOBaHHBIE B pe3yJIbTaTe U3yUEHUs Kypca MaTeMaTHUKU B 00bEME POTpPaMMBbI
CpeaHEN MIKOJIBI.

OcBoeHMEe JaHHOUM AMCLUILIMHBI IPEANOAraeT, YTo B pe3ylbTaTe U3y4EHHUs
IIKOJIBHOTO Kypca MaTeMaTHKH 00y4aromuics nuMeeT chpopMUpPOBAHHOE MTPEJICTABICHHE O
MaTeMaTHKe KaK YHHUBEPCaIbHOM S3bIKE HAyKH, 00 HJIeSX U METO/IaX MaTeMaTHKH, BIIaJIeeT
MaTeMaTU4YE€CKUMU 3HAHUSIMU U YMEHUSIMU, COOTBETCTBYIOIMH DenepanbHOMY
KOMITIOHEHTY F'OCYJapCTBEHHOTO CTaHapTa oO1iero o0pa3oBaHus, UMEET Pa3BUTOE
JIOTUYECKOE MBIIIJICHHE, TPOCTPAHCTBEHHOE BOOOpaskeHne, 001aJaeT BBICOKUM YPOBHEM
AITOPUTMHUYECKOHN KYJIbTYPBI.

3HaHUS U YMEHUS, YCBOCHHBIE B MPOIIeCCe U3yUEHUSI MaTEMaTHUKU HEOOXOAUMBI JIJIs
OCBOCHHS JPYTrUX TUCIHUIUIMH €CTECTBEHHOHAYYHOTO U MPO(EeCCHOHATBEHOTO IIHKIIOB.

3naHus (yMEHUs, BIAJICHUA), TOTy4YE€HHbIE IPU U3yYECHUH JaHHOMN IUCIUTUTMHBI
OyayT HEOOXOIUMBI I U3YYEHUs JUCIHUILTAH/TIPAKTHK:

Teopus ¢uHaHCOB

MeTtoapl 00pabOTKH SKOHOMUYECKON HH(MOpMAITUN

OrneHka CTOMMOCTH MPEANPUATHUS (OpraHU3aIINH )

duHaHCOBOE MIIAHUPOBAHUE U MPOTHO3UPOBAHUE

MeTo1bl TPUHATHS YIPaBIECHYECKUX PEeIICHUN

Craructuka

YnpaBiieH4eCcKUE pereHus

busnec-nnanupoBanue



3 Komnerenuuu odyyaromerocsi, popmMupyemsbie B pe3y/bTaTe 0CBOCHHS

AUCHUILIMHBI (MOAYJIs1) ¥ IUVIAHMPYeMble pe3yJbTaThbl 00y4eHus:

B pesynbrate 0cBOCHUS AUCHUILUIUHBI (MOAY/s) «MaremaTtruka» o0yJarouiuiics
JOJKEH 00J1a/1aTh CIEAYIOIUMH KOMIIETCHIUSIMU:

Ko nnaukaropa

Nuaukatop TOCTUKEHHUS KOMIIETEHLIUI

OIIK-2 CriocoOeH oCyIIeCTBISATh COOP, 00pabOTKy M aHAIM3 JaHHBIX JJIsl PEIICHUS 3a71a4 B

cdepe yrpaBiIeHHS EPCOHAIIOM;

OIlK-2.1 OcymiectBisier cO0p, 00pabOTKY JaHHBIX JJIs PEIICHUS 33a71a4 B chepe
yIpaBJIEHUs IEPCOHAIOM

OIIK-2.2 BesABIsIEeT 3aKOHOMEPHOCTH, UCHOJIB3YS IPUHIUIIBI K METObI
yIpaBJICHUs MEPCOHAJIOM JUIsl aHAJIN3a COLUATbHO-DKOHOMUYECKUE
1po0JIeM U IPOLECCOB B OpraHN3alluu

OIlK-2.3 OO60CHOBBIBaET 5KOHOMHUYECKH, IPUHUMAEMbIE YIIPABICHUECKHE

peleHus




4. CTpyKTypa, 00b€EM U Ccolep:KaHMe TUCIUIITHHBI (MOAYJIsT)

OO01mmast TpyI0eMKOCTh IUCIUTUIMHBI COCTaBISAET 6 3ad4eTHBIX eauHmIl 216 akaa. 9acoB, B TOM

YHUCIIC:

— KOHTaKTHast pabota — 27,7 akaj. 4acos:
— ayIuTopHas — 24 akaj. 4acos;
— BHeayAuTOpHas — 3,7 aKaJl. 4acoB;

— camocTosTeNnbHas padora — 171,8 akan. 4acos;

— B JopMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. vac;
— MOJATOTOBKA K 9K3aMeHy — 8,7 aka. Jac

CDopMa aTrTeCTaliuu - 3a4€T, DK3aMCH

AynuTtopHast g
KOHTaKTHas paborta 3= dopma TeKyiero
5 =
B aKaJ. yacax 3) Bu, KOHTPOJIA
Pazzen/ Tema g (B axan ) = A y P Kon
> 3 © | caMocTOATENBHON |  yCIIEeBaeMOCTH U
JIACIATUTAHBI = £ = . | xomMmereHnuu
g £ paboThI MPOMEKYTOTHON
Tlex mab. | MpakT. Z'S aTTecTaluu
3aH. 3aH. | U &
1. 1. DieMeHThI TNHEHHOM,
BEKTOPHOH anreOpsl U
AQHAIMTUYECKON reoOMeTpHUU
1.1 1.1. DnemeHTHI
JIMHEWHOH anreOphbl: - BBITIOJIHEHHE
MAaTpPHULBI, ONIPEACTUTENY, MPaKTUIECKOTO
CHUCTEMBI JINHEHHBIX 20 3ananus Ne 1 -tect Ne 1
anreOpanvecKux «Jlunelinas
ypaBHEHUI1; OallaHCOBBIC anrebpa»
MOJIETH B 9KOHOMHKE 1
- BBITIOJTHEHUE
MPAKTUIECKOTO
1.2 1.2. BekropHast anredpa 3aganus Ne 2 - TecT Ne 2
Y aHAJTUTUYECKasi TEOMETPHS 20 «BekropHast - UTOTOBBIN TECT 1O
Ha IIOCKOCTH anrebpa u pazzeny 1
aHaJMTHYECKast
TEOMETPHSD)
Hroro no pazaeny 40
2. 2. MaremaTHuecKkuii aHaIu3
- BEITIOJTHEHUE
2.1 2.1. Ilpenemnsr MPAKTHYECKOTO
HOCJIEN0BATEILHOCTH U 5 3aJaHus 110 TEME -tecT Ne 3
byHKINH «MaremaTHIeCKH
1 aHaIM3)
- BEITIOJTHEHUE
MPAKTHIECKOTO
2.2 2.2. HempepbIBHOCTD p
(YHKLLIH; TouKH pasphiBa 1 5 3aJlaHUs 110 TEME - tect Ne 3
v ? «MaremaTuuecku
i aHaIM3»
- BHITIOJTHEHUE
2.3 2.3. IlpousBogHas MPAaKTUYECKOTO
(GYHKIIHY OTHOM 5 3aJIaHus 110 TEME - tect Ne 3
IepeMeHHON «MatemaTH4yecKu
1 aHaAIM3)
2.4 2.4. HeonpeneneHHBIH, 5 7,3 - BBINOJIHEHHE - tect Ne 3




ONpENENEHHBIN U

MpaKTU4ICCKOro
3aJaHus 110 TEME

HECOOCTBEHHBIN MHTETPajl «MaremaTH4ecKu
1 aHau3»
- BBITTOJTHEHUE
MPAKTHIECKOTO
2.52.5. ®ynkmu 1 6 o5 1 | 3aAaHns 10 Teme - tect Ne 4
HECKOJIbKUX MEPEMEHHBIX ' «DYHKIIUU - UTOTOBBIN TECT
HECKOJBKHX
TIEPEMEHHBIX»
Uroro no pazaeny 6 6 47,4
3. 3auér
3.1 TloaroroBka K 3K3aMeHY DK3aMeH
Uroro no pazneny
HUroro 3a cemecTp 6 6 87,4 3a4ér
4. 3. Teopust BepoSTHOCTEH
- BBIMTOJTHEHUE
. MPAKTHIECKOTO
4.1 3.1. Cnyuaiinsie P
5 25 | 3agaHus o Teme -tect Ne 5
COOBITHS
«Teopus
BEPOSITHOCTEM
- BBIMTOJTHEHUE
N MPaKTUIECKOTO
4.2 3.2. Cnyy4aiinsie p
25 | 3agaHus 10 TEMe -tect Ne 5
BEJINYHHbI
«Teopus
BEPOSTHOCTEN»
Wroro no pazaeny 5 50
5. 4. Maremaruueckas
CTAaTHCTHKA
- BBITIOJTHEHUE
5.1 4.1. Toyeunsie u MPaKTUYECKOTO
HMHTEPBAJIbHBIC OLICHKU 15 | 3amanus mo Teme -tect Ne 6
BBIOOpKHU «MateMaTryecka
S CTATUCTHUKAY
- BBITIOJTHEHUE
MPAKTUIECKOTO
5.2 4.2. TIpoepka
POBCP 1 2 1,25 | 3amanus o reMe - tect Ne 6
CTaTHCTHYECKUX THIIOTE3
«MaremaTruecka
S CTATUCTHKAY
- BEITIOJTHEHUE
5.3 4.3. Ananu3
o NPAKTHIECKOTO
3aBUCHUMOCTEH - TecT Ne 6
4 18,15 | 3amanus mo reme N
(KOppEISALHOHHO- - HTOTOBBIN TECT
o «MaremaTruecka
PEerpecCHOHHBIN aHATU3)
S CTATUCTHKAY
Hroro no pazaeny 1 6 34,4
6. Dx3ameH
6.1 Dx3amen
HUroro mo pazneny
Hroro 3a cemectp 6 6 84,4 JK3aMEH
Hrtoro mo AuCHUILIMHE 12 12 171,8 3a4eT, IK3aMeH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Peanu3zanus KOMIETEHTHOCTHOIO M0/1X01a IPEAYyCMaTPUBAET UCIIOJIb30BAHUE B
y4eOHOM TpoLecce aKTUBHBIX U MHTEPAKTUBHBIX (JOPM MPOBEACHUS 3aHATHIA B COYETAHUH C
BHEAYIMTOPHOUN paboTO# ¢ 11enbio0 JOPMUPOBAHUS U PA3BUTHS PO(HECCHOHATHLHBIX HABHIKOB
obyuatonmuxcs. CoryacHo 1. 34 Topsika OpraHu3anuy U OCYIIECTBICHUS JISITSIIBHOCTH 110
o0Opa3oBaTebHBIM IIporpaMMamM OakaiaBprara BeICIIET0 00pa30BaHus (YTB. PUKA30M
MOwuH P® ot 05.04.2017 r. Ne 301), npu npoBeieHnH y4eOHBIX 3aHATUN 00ECTIEYMBACTCS
pa3BUTHE y 00YJaIOMINXCsI HABBIKOB KOMAH/THOW PabOThI, MEXITMYHOCTHONH KOMMYHUKAITUH,
MIPUHATHUS PEIICHUH, TUIEPCKUX Ka4eCTB, B TOM YHUCIIE C YYETOM PETHOHAIBHBIX
0cobeHHOCTeH Mpo(dhecCHOHATEHON AEATEIIEHOCTH BBIITYCKHUKOB M MOTPeOHOCTEH
paboToaTeei.

Bri6upast Ty WM HHYIO TEXHOJIOTHIO pabOoThl ¢ 00y4aroUUMuUCs, HE0OX0IUMO UMETh
B BUJly, UYTO HauOOJIbIIEro A3ppeKTa OT €€ MPUMEHEHHS] MOKHO JOCTUYb, €CIIH YYUTHIBATh
e 00pazoBaHus, Ha peain3aliio KOTOPbIX JOJDKHA ObITh HalpaBiieHa U3dupaemas
TEXHOJIOT S, COAepKaHKNE, KOTOPOE MPEACTOUT NepeaTh 0OyJaroUIuMCs C €€ MOMOUIBIO, a
TaK)Xe yCJIOBHS, B KOTOPbIX OHa OyJET MCIIO0Ib30BaThCS.

B nameit pabote MbI HCTIOJIb3yeM CIIEAYIOIIEE.

1. TpapuumoHHble 00pa3oBaTeabHbIE TeXHOJIOTUU. OpraHu3aius 00pa3oBaTeIbHOrO
nporecca, npeArnoiaraeT NpsMyro TPAHCIIALNIO 3HAaHUH OT MpPerno aBaTess K CTyAeHTY
(MpenMyIIeCTBEHHO Ha OCHOBE O0BSICHUTENbHO-UIUTIOCTPATUBHBIX METOJIOB 00YUEHNUS).
VYyeOHas 1eATeNbHOCTh CTYIEHTa HOCUT B TAKUX YCJIOBUSX, KaK MPaBUiIO, PENPOIyKTUBHBIN
Xapakrep.

®opMbl yueOHBIX 3aHITHIA:

- UH(OpPMAIMOHHAS JEKIH — [TOCIIEI0BAaTENbHOE U3JI0KEHUE MaTepuaa B
JTUCLUUIUIMHAPHOM JIOTUKE, OCYLIECTBIISIEMOE IPEUMYIIIECTBEHHO BepOaJIbHBIMU CPEACTBAMMU.

- IPAKTUUYECKOE 3aHATHE, IIOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH 1 HAaBBIKOB
0 MPEUI0KEHHOMY JITOPUTMY.

2. Texnonoruu npoekTHoro o0ydeHusi. OOpazoBaTeIbHBIN MPOIIECC MOCTPOCH B
COOTBETCTBUU C JIFTOPUTMOM IO3TAITHOTO PEIIEHUs TPOOIEMHOMN 331a4K U BBINIOJHEHUS
yuebHoro 3aianus. [IpoekT npeamnosaraeT COBMECTHYIO y4eOHO-I03HABATEIbHYIO
NeATeIbHOCTb I'PYIIIBI CTYIECHTOB, HAIIPABICHHYIO Ha BEIPAOOTKY KOHLIEIIIUH, YCTAHOBJICHHUE
nesel v 3a1a4, GopMyJIMPOBKY OKUAAEMBIX PE3YIbTATOB, ONPEAEICHNE IPUHIIMIIOB U
METO/IMK PElIEeHUs TOCTABJICHHBIX 3a/1a4, IJIJAHUPOBAaHUE X0Ja pabOoThl, IOUCK JOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, NO3TAIHYIO pealn3aliIo M1aHa paboThl, IPE3EHTALNIO
pe3yiabTaToOB paboThl, UX OCMBbICIIeHUE U pedekcuto. [IpuMensercss B OCHOBHOM i1t
nepexoa KOMIETEHIIMY Ha YPOBEHb BIIa/ICHUS.

OCHOBHBIE THIIbI IPUMEHSAEMBIX HAMH B 00pa30BaTENIbHON JeATEIbHOCTH IPOEKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpubiinxKeHa K (jopMaTy HayqyHOTO
UCClIeIoBaHus (J0Ka3aTeNbCTBO aKTyalbHOCTH TE€MBbI, OIIPEieIeHIe HayqHOH POOIeMBl,
npeaMera 1 00beKTa ucciaeJ0BaHus, iejel U 3a/1a4, MeTO10B, HICTOYHUKOB, BbIJIBIDKEHUE
TUIIO0TE3bl, 00001eHNEe PE3Y/IbTAaTOB, BbIBObI, 0003HaUE€HHE HOBBIX IIPo0OIeM). PesynbraTom
ABIIsIeTCS yuyeOHas KapTa 110 MOJYIIO Hallel 00pa3oBaTeIbHON MPOTrPaMMBI.

TBopueckuit MPOeKT, MPEANOJIAraloINi B OTIAMYUE OT MPEIbIYIEro, KOHEUHbIH
IOPOAYKT B CIEAYIOIIMX BapUaHTaX — ra3eTa K HCTOPUUYECKH 3HAYMMOMY
«MaTeMaTUYEeCKOMY» COOBITHIO (Tpa3aHUK uucia «I1u» u T.11.); «MaTemaTndeckas»
OTKpPBITKA (CBOEro poJia yueOHas KapTa, TOJIbKO HepopMaIbHO, KpacOUHO 0(OPMIICHHAS;
BUJICOPOJIHK «S Hayuy Bac pemars ...» U T.II.

WHupopmaoHHbIH NPOEKT — ydeOHO-1T03HaBaTeIbHas AEATEIBHOCTD C SIPKO
BBIPA)KEHHOW ABPUCTHUYECKON HANPaBIEHHOCTHIO (ITOMCK, OTOOP U CHCTeMaTH3alus
nH(pOpMAIIUU O KAKOM-TO 00BEKTE, 03HAKOMJICHHE YYaCTHUKOB MPOEKTa C 3TOU
uHpopMmanuen, ee aHaau3 1 00001IeHNe U, HAKOHEII, TPE3EHTALHs [0 TPAKTUYECKOMY
MPUIIOKEHHUIO).



4. ndopManimOHHO-KOMMYHUKAIIHOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH.
Opranuzanus 00pazoBaTeIHLHOTO IpoLecca ¢ IPUMEHEHUEM CIIEUATN3UPOBAHHBIX
MIPOTPAMMHBIX CpeJl U TEXHHUYECKUX CPEACTB paboThl ¢ MHpopMaruei (MHPOpMaMOHHYIO
cpeny yauepcutera MOODLE).

6 YueOHO-MeTOqMYECKOE OOecniedeHHe CAaMOCTOATEIbHOM padoThl 00yYaroIMXCs

[IpencraBneno B nmpuioxeHuu 1.

7 OneHOYHBIE CPEACTBA IS NPOBEACHUs IIPOMEKYTOYHOM ATTeCTALMU
[IpencraBieHsl B IpUIIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecTeyeHue JUCIUNIMHBI

a) OcHOBHas JMTEpaTypa:

1. lllunmayes B. C. Beicias matemaruka: yueoHuk / B.C. IllunaueB. — Mocksa:
NH®PA-M, 2019. — 479 c¢. — (Beicmiee obpa3oBanue). — Www.dx.doi.org/10.12737/5394.
- ISBN 978-5-16-101787-6. - TekcT: anekrponHsit. - URL:
https://new.znanium.com/catalog/product/990716. — Pexxum mocTyma: ajs aBTOPH3.
M0JIb30BATEIEH.

2. Marematuka: yue6. nocobue / FO.M. Jlanunos, JI.H. Xypbenko,

I'.A. HukonoBa, H.B. Huxonosa, C.H. Hypuega ; mox pexn. JI.H. XKypGenko,

I'.A. HukonoBoii. — Mock-Ba: UHOPA-M, 2019. — 496 c. — (Bricmiee oOpa3oBanue:
BbakamaBpuar). - ISBN 978-5-16-102130-9. - Tekct: anexTponHsrit. - URL:
https://new.znanium.com/catalog/product/989799. — Pexxum mocTyma: s aBTOPH3.
M0JIb30BATENEH.

0) JlonmosiHuTeEAbHAS JIUTEpaTypa:

1. Teopust BeposITHOCTEH U MaTeMaTUYECKasi CTATHCTHKA: Y4eOHoe mocoodue / bu
-prokoBa JI.I'., boopuk I'.U., MatseeB B.U., - 2-¢ u31. - Mocksa: HUL] UH®PA-M, 2017. -
289 c. (Bricmiee oopazoBanue: bakanagpuar) ISBN 978-5-16-011793-5. - Tekcr:
anextpounsii. - URL: https://new.znanium.com/catalog/product/370899.— Peskum mocryma:
JUIS aBTOPU3. N0JIb-30BaTEICH.

2. MaremaTuka B mpuMepax u 3aaadax: yueo. mocooue / O.M. Jlertspesa, JI.H.
Kypb6enko, I'.A. Hukonora, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UH®PA-M, 2019.
— 372 c. — (Boicmee obpaszoBanue: bakanaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
anek-TpoHHbIi. — URL: https://new.znanium.com/catalog/product/989802.— Pexxum mocty-
na: JJis aBTOPU3. MOJIb30BaTENCH.

3. Hanxo, [LE. Beiciias MareMaTuka B yrpakHeHUAX U 3a1a4ax. (B 2-x gacTsx)
[Tekct] / II. E. lanko, A. I'. IToros, T. fI. KoxxeBHukoBa. - M.: Beicmas mkouta, 1986-2009.
ISBN: 978-5-488-02201-0. - 6onee 1000 .

OuxteHronbll, [.M. OcHOBBI MaTEMaTHYECKOTO aHanu3a: yueOHuK: B 2 yacTsax / [ M.
@uxrtenronsll. — 11-e u3a., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 1 — 2019.
— 444 c¢. — ISBN 978-5-8114-0190-1. — Tekcr : 3neKTpOHHBIH // DIEKTPOHHO-
oubnroTeunas cucrema «Jlauby : [caitr]. — URL: https://e.lanbook.com/book/112051 . —
Pexxum nocty-na: ams aBTOpU3. MOJIB30BATENCH.

4. ®uxrtenronsll, .M. OcHOBBI MaTEMaTHYECKOTO aHANIN3a: YUCOHHK: B 2
gactax / .M. @uxrenronsi. — 10-e uzn., crep. — Cankrt-IlerepOypr: Jlaus, [0. 1.]. —
Yactp 2 — 2019. — 464 c. — ISBN 978-5-8114-0191-8. — TeKcT: MeKTPOHHBIH //
DneKTpoHHO-0ubnuoTeuHas cucrema «Jlaupy : [caift]. — URL:
https://e.lanbook.com/book/115730 (nata oOpamienus: 19.04.2024). — Pexum goctyna: s
aBTOPU3. MOJIb30BATENCH.

5. [unayes B. C. 3agauynuk no BeIciIe MaTemaTrke: yued. mocobue / B.C.



HIunaye. — 10-e uzn., crepeotun. — Mocksa: UTHOPA-M, 2020. — 304 c¢. — (Beicmiee
obpazosanue). - ISBN 978-5-16-101831-6. — Tekcr: anekrponnsiid. — URL:
https://new.znanium.com/catalog/product/1042456

B) MeToanueckue ykasaHus:

1. AbpamoBa, 1.M. DneMeHTBI BEKTOPHOU aJreOpbl 1 aHATUTHYECKON
reoMeTpun: Meroanyeckue ykasanust JUisl CTyIeHTOB | Kypca Bcex crienuanbHOCTEH. —
MI'TY, 2008. - 16 c.

2. Akmanosa, 3.C. Heonpenenennslit uarerpan: Terpaap-koHcnekT — MI'TY,
2008. - 23 c.

3. Baxpymesa, U.A. Kpussie u noBepxHocTH 2 nopsiaka. [lonsipaas cucrema
koop-auHar. [Ipaktukym — Maruutoropeck: 'OY BIIO «MI'TY um. I'.'1. Hocoa», 2009. —
19 c.

4. TopsiueBa, H.A. Teopust pyHKIIMI KOMIUIEKCHOTO IEPEMEHHOTO:
Metouueckue yKa3aHus U BapUaHTbl MHAWBUTyalIbHBIX 3aJJaHUH JUISl CTYJIEHTOB BCEX
cnenuansHocTell — Marautoropek: I'OY BITO «MI'TVY um. I'.11. HocoBa», 2011. — 28 c.

5. I'paueBa, JI.A. OnpeneneHHbId HHTETPATI: METOJIMYECKUE YKAa3aHUS IJIsI CTYJICH
-toB — Marnurtoropck: 'OY BIIO «MI'TY nm. I''1. HocoBa», 2010 — 12 c.

6. I'paueBa, JI.A. DnemeHTHI TMHEWHON anreOpbl, BEKTOPHOU anredpsl 1
aHaJIMTUYeCKo reoMerpun: YuyebHoe nocodue. - Marauroropck: 'OY BIIO «MI'TVY um.
I".1. HocoBay, 2010 — 63 c.

7. I'yruna E.M. JlaGopaTopHblil MPaKTUKYM O CTaTUCTHKE C IPUMEHEHHEM
EXCEL: Metoa. yka3. st 1a00paTOpHBIX pabOT MO0 MaTeMaTHIECKON CTAaTUCTHKE. -
Maruutoropck: 'OY BIIO «MI'TY um. I'.1. Hocosay, 2009 — 40 c.

8. M30coB A.B. 'apmonundeckuil aHainu3: MeToaudeckrue yKa3aHusi U BapuaHThI
3aJIaHUM 17151 CAMOCTOSITEIBHOM PaObOThI M KOHTPOJISI 3HaHuH cTyneHToB. — MI'TY, 2009. — 24
C.

9. Makcumenko, U.A. CoOwiTust 1 BeposATHOCTh. YacTh 2: MeTo. ykas. -
Maruutoropck: 'OY BIIO «MI'TY um. I''1. HocoBay, 2010. — 25 c.

10. Mastuenko, E.II. TlpousBoanas u muddepennnan Gyakuun. [Tpaktukym.-
Marunuto-ropck: I'OY BITO «MI'TY um. I'.'1. Hocoay, 2010. — 38 c.

11. Mastuenko E.I1. MccnenoBanue GpyHKImii 1 mocTpoeHue rpadukoB.
[Ipaktukym. — Marautoropck: 'OY BIIO «MI'TVY um. I'.1. HocoBay, 2011. — 20 c.

12. CaBymkuna H.®. Kombunaropuka. CoObiTHE U BEpOATHOCTB. YacTs I:
KomOunatopuka. Anredpa cobbiTuii: Meroa. ykazanus o gucuuminie «Marematukay ams
cTyneH-ToB | kypca Bcex cnenuansnocteit. — MI'TY, 2007. — 17 c.



10.

r) [IporpammHuoe ob6ecneuenue u UHTepHeT-pecypcebl:
I') DIIEKTPOHHBIE PECYPCHI:

AxmanoBa 3. C. DrneMeHThl KOMOMHATOPUKH, CTATHCTUKH U TEOPUU BEPOSTHOCTEH :
yuebHo-MeToaudeckoe nmocodbue / 3. C. Akmanosa ; MI'TY. - Marautoropck : MI'TY,
2016. - 1 AIIEKTPOH. OIIT. TICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MOQObject/20316  (mata  oOpamieHwus:
15.04.2025). - TekcT : 2JIeKTPOHHBIH.

AxmanoBa 3. C. IlocnenoBaTelbHOCTH | psnbl : yaeOHOe mocodue / 3. C. AkMaHOBa. -
Maruautoropck : MI'TY, 2018. - 1 osnekrpon. onrt. muck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2109 (mara oOparieHus:
15.04.2025). - TekcT : 2IeKTPOHHBIH.

Axmanoga 3. C. JIuneitnas anredpa: Mmatpuiisl, onpenenutenu, CJIAY : yueOHoe nocodue
/3. C. AkmanoBa ; MI'TY. - Marauroropck : MI'TVY, 2016. - 1 a5ekTpoH. onT. AUCK
(CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20314?idb=db0109 (nata
obpamienus: 15.04.2025) . - TekcT : 31eKTPOHHBIH.

AxmanoBa 3. C. Bekropnas anre6pa : yueOnoe mocooue / 3. C. AkmanoBa ; MI'TY. -
Maruautoropck : MI'TY, 2016. - 1 osnektpon. onrt. muck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20313?idb=db0109 (mara
obpamienus: 15.04.2025). - TekcT : 37€KTPOHHBIH.

AxmanoBa 3. C. Ananutudeckass reomerpus : ydebnoe mocooume / 3. C. AxkmaHoBa ;
MI'TVY. - Marautoropck : MI'TY, 2016. - 1 anekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20312?idb=db0109 (mata
obpamienus: 15.04.2025). - TekcT : 371€KTPOHHBIH.

Axmanoga 3. C. HeomnpeeneHHbIN HHTETpal: OT TEOPUH K MIPaKTUKE : yaeOHoe mocodue /
3. C. AkmanoBa ; MI'TY. - Maruaurtoropck : MI'TY, 2015. - 1 37€eKTpOH. ONT. AMCK
(CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/325 (nara
obpamienns: 15.04.2025). - TekcT : 3J€KTPOHHBIA.

AxmanoBa 3. C. MHoroMepHbI€ CIIy4ailHbIe BeIMYHMHBI : ydyeOHoe mocobue / 3. C.
AxmanoBa. - Marautoropck : MI'TY, 2013. - 1 anekrpon. ont. guck (CD-ROM). - URL.:
https://host.megaprolib.net/MP0109/Download/MObject/68 (mara oOpaleHus:
15.04.2025). - TeKCT : 3IeKTPOHHBIN.

AxmanoBa 3. C. Craruyeckue METOIObl OOpaOOTKH SKCIEPUMEHTAIBHBIX ITaHHBIX :
anekTpoHHoe yueOHoe nocodue / 3. C. Akmanosa, H. U. Kumaiikuna. - b. M. : b. u., b. 1. -
1 AJICKTPOH. OTIT. JTUCK (CD-ROM). - URL.:
https://host.megaprolib.net/MP0109/Download/MObject/3891 (mara oOpaleHus:
15.04.2025) . - TeKcT : 3JeKTPOHHBIH.

AnucumoB A. JI. Psaner @ypre. Jleknun. THTepakTUBHBIE TECTHI : yueOHOE ocoOue [ s
By30B] / A. JI. Anucumos, T. A. bounapenko, I'. A. KameneBa ; Marautoropckuii roc.
texHnueckuil yH-T uM. I'. K. HocoBa. - Marnutoropck : MI'TY nm. I'. Y. Hocosa, 2022. -
1 CD-ROM. - 3arm. c TUTY. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3288 (mara oOparieHus:
15.04.2025). - ISBN 978-5-9967-2426-0. - TekcT : 3IeKTPOHHBIH.

AnncumoB A. JI. YucnenHoe uHTErpupoBaHue : yuebHoe nocobue [msa Bysos] / A. JIL.
Anucumos, 0. A. U3BekoB ; Marautoropckuii roc. rTexundeckuid yH-T um. I'. M. Hocoga.
- Marautoropck : MI'TY um. I'. K. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ TuTy. 9kpaHa.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/2632 (nara oOpamieHus:
15.04.2025). - ISBN 978-5-9967-1699-9. - TekcT : 2neKTPOHHBIH.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

AnncumoB A. JI. Teopus BepositHocTeil. YacTs 1 : yuebHOE mocobue [ms By3oB] / A. JI.
AnucumoB, T. A. bonaapenko, I'. A. KameneBa ; MarHUTOrOpckuii roc. TEXHUYECKUN
yH-T uM. I". 1. HocoBa. - Marautoropck : MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. -
3ari. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2625 (mata oOpalieHus:
15.04.2025). - ISBN 978-5-9967-1700-2. - TekcT : 3IEKTPOHHBIH.

AnncumoB A. JI. IlpoBepka craTHCTHYECKHMX Tumore3 : ydeOHoe mocobue / A. JI
Anucumos ; MI'TY. - Maruuroropck : MI'TY, 2018. - 1 sanektpoH. ont. auck (CD-ROM).
- URL: https://host.megaprolib.net/MP0109/Download/MObject/2132 (nata oOpamieHus:
15.04.2025). - ISBN 978-5-9967-1168-0. - TekcT : 3IeKTPOHHBIH.

AnucumoB A. JI. duddepennumansuoe ucuuciaeHue (yHKIUHU OJHOW TEPEMEHHOU :
yuebHoe nocodue / A. JI. Auucumos, JI. A. I'paueBa, E. M. I'yruna ; A. JI. Aaucumos, JI.
A. I'paueBa, E. M. I'yruna ; MI'TY. - Maruutoropck : MI'TY, 2018. - 1 a1exTpoH. omnr.
miuck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/2242
(mata obpamenus: 15.04.2025). - TekcT : 37€KTPOHHBIH.

Anucumon A. JI. Marpuusl. Onpenenurenu. CuctemMbl JTUHEHHBIX alreOpanyecKux
ypaBHeHUH : yaeOHoe mocobue / A. JI. Auucumos, T. A. bornapenko, I'. A. Kamenesa ;
MI'TY. - Marauroropck : MI'TVY, 2017. - 1 snektpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1898 (mara oOparieHus:
15.04.2025). - ISBN 978-5-9967-1000-3. - TeKkCT : 3IeKTPOHHBIH.

Anucumos A. JI. DnemeHTsI TEOpHH 1014 : yueOHoe nocodue / A. JI. Auucumos ; MI'TVY.
- Maruauroropck : MI'TY, 2016. - 1 smekrpon. omnt. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20340 . - TEKCT : 37EKTPOHHBIH.
Baxpymea U. A. COOpHUK TpHKIAJAHBIX 3aJad 1O BBICHICH MareMaruke. Yactp 2 :
npaktukym / U. A. BaxpymeBa ; MarHUTOTOpCKHil TOC. TeXHUYECKUHA yH-T um. [. U.
Hocoga. - Marautoropck : MI'TY uwm. I'. M. Hocoga, 2022. - 1 CD-ROM. - 3ar:. ¢ TuTy1.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3188 (mara
obpamienns: 15.04.2025). - ISBN 978-5-9967-2369-0. - TekcT : 271€KTPOHHBII.
BaxpymeBa U. A. COOpHUK NpHKIAJAHBIX 3aJad 1O BhICHICH Maremaruke. Yactp 1 :
npaktukym / U. A. BaxpymeBa ; MarHUTOrOpcKuil roc. TeXHUYECKHid yH-T um. [. U.
Hocoga. - Marautoropck : MI'TY uwm. I'. K. Hocoga, 2020. - 1 CD-ROM. - 3ar:. ¢ TuTy1.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2838 (mara
obpamienus: 15.04.2025). - ISBN 978-5-9967-1975-4. - TekcT : 271€KTPOHHBII.
Baxpymesa U. A. COopHUK MHAUBHUIYaIbHBIX 33JaHUN IO MaTeMaTUKe : IpakTukym. Y. 3
/ Y. A. Baxpymesa, 1. A. Makcumenko ; 1. A. Baxpymesa, 1. A.Makcumenko ; MI'TYV.
- Maruutoropck : MI'TY, 2018. - 1 anekrpon. onrt. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2176 (mara oOpaleHus:
15.04.2025). - ISBN 978-5-9967-1195-6. - TeKCT : 31EKTPOHHBIA.

Baxpymesa U. A. [luddepeHunpoBanue M UHTErpupoBaHUE (YHKIUU HECKOJIBKUX
nepeMeHHbIX : yuyebHoe nocodue / M. A. Baxpymesa, 1. A. Makcumenko ; MI'TY. -
Maruutoropck : MI'TY, 2018. - 1 oaekrpon. ont. muck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2243 . - TekcT : 3IeKTPOHHBIH.
Baxpymea U. A. DneMeHTb! KOMOMHATOPUKHM M TEOPUU BEpOSTHOCTEH : ydeOHOe
nocobue / U. A. Baxpymesa, 1. A. Makcumenko ; MI'TY. - Marauroropck : MI'TY,
2017. - 1 3JIEKTPOH. OTIT. JIICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20413  (mata  oOpamieHus:
15.04.2025). - TeKCT : 3IeKTPOHHBIN.

Baxpymea M. A. OyHKIMHM HECKOJNBKUX MEPEMEHHBIX : yueOHoe mocobue / M. A.
Baxpymesa, . A. Makcumenko ; . A. Baxpymesa, 1. A. Makcumenko ; MI'TY. -
MarnuToropck : MI'TY, 2017. - 63 C. - URL:
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22.

23.

24,

25.

26.

27.

28.

29.

30.

https://host.megaprolib.net/MP0109/Download/MObject/2052 (mata oOpalleHus:
15.04.2025). - TekcT : HEeMOCPEICTBEHHBIH.

Baxpymesa U. A. Teopus BeposatHocteil : yaebHOe mocobue / M. A. Baxpymesa, 1. A.
Maxkcumenko ; MI'TY. - Marnutoropck : MI'TY, 2016. - 1 31nekTpoH. onT. IUCK
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/20412
(mata obpamenus: 15.04.2025). - TekcT : 37€KTPOHHBIH.

Baxpymesa 1. A. COOpHUK MHIUBUIYATbHBIX 33JJaHUN 110 MaTeMaTHKE : MpakTUKyM. [Y.
2]/ W. A. Baxpymesa, E. U. 3axapkuna, 1. A. Makcumenko ; MI'TY. - MarHuToropck :
[MI'TY], 2016. - 111 c. : rpag. - URL:
https://host.megaprolib.net/MP0109/Download/MOQObject/20411  (mata  oOpamieHus:
15.04.2025). - TekcT : HEeMmOCPEICTBEHHBIH.

Baxpymesa U. A. COopHUK MHAMBHUIYyaJbHBIX 33JaHUN 1O MaTeMaTuke : ydeOHoe
nocobue. Y. 2 / U. A. Baxpymesa, E. U. 3axapkuna, 1. A. Makcumenko ; MI'TY. -
Maruautoropck : MI'TY, 2015. - 1 osnekrpon. onrt. muck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/283 (mara oOparieHus:
15.04.2025). - TekcT : 2IeKTPOHHBIH.

I'maronesa U. B. Psipl : yaeOHO-MeTOmmueckoe nmocodue [ s By3oB| / U. B. I'maronesa, E.
A. KonoBanpuuk ; Marnutoropckuii roc. texuudeckud yH-T uMm. . WM. Hocosa. -
Maruurtoropck : MI'TY um. I'. U. Hocosa, 2022. - 1 CD-ROM. - 3ari. ¢ TUTYIL. KpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/3187 (nmara obparieHus:
15.04.2025). - ISBN 978-5-9967-2374-4. - TekcT : 3IeKTPOHHBIH.

I'maronesa U. B. MaTerpan nmo ¢urype : yaebnoe nocodue [mis Byzos] / U. B. 'marosera,
E. A. KonoBanpuuk ; Marauroropckuii roc. texuunueckud yH-T uMm. I'. M. Hocosa. -
Marnautoropck : MI'TY um. I'. K. Hocoga, 2020. - 1 CD-ROM. - 3arq. ¢ TuTyn. sKkpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/2924 (nara obGparieHus:
15.04.2025). - ISBN 978-5-9967-1976-1. - TekcT : 3IEKTPOHHBIH.

I'pauesa JI. A. Tlocobue anst cTyneHTOB 3a0uHOM (opmbl 00ydenus. Yacts 3 : yueOHOe
nocobwue [ s By3oB] / JI. A. I'paueBa, E. M. I'yruna, M. A. BaxpymieBa ; MarHuToropckuii
roc. rexundeckud yH-T um. I'. 1. HocoBa. - Maraurtoropck : MI'TY um. I'. . Hocoga,
2021. - 1 CD-ROM. - 3ari. C  TUTYIL JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20471  (mara  oOpareHwus:
15.04.2025). - ISBN 978-5-9967-2214-3. - TeKCT : 3JCKTPOHHBIIA.

I'pauesa JI. A. Tlocobue ast cTyneHTOB 3a04HOM opmbl 00ydeHus. YacTts 2 : yueOHOe
noco6wue [ams By30B] / JI. A. I'paueBa, E. M. I'yruna, U. A. Baxpymesa ; Marautoropckuit
roc. rexuuueckuit yH-T uM. I'. M. HocoBa. - Maruuroropck : MI'TY um. I'. K. Hocosa,
2020. - 1 CD-ROM. -  3ar. ¢ TUTYIL JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2930 . - ISBN
978-5-9967-1970-9. - TekcT : 2ICKTPOHHBIH.

I'pauesa JI. A. [luddepenumansioe ncuncnenue GyHKIuu o1HOHW nepeMeHHoi. YacTp 2 :
yuebHoe nocobue [ans By3oB] / JI. A. I'paueBa, E. M. I'yruna ; Marauroropckuii roc.
texHnueckuil yH-T uM. I'. K. HocoBa. - Marnutoropck : MI'TY um. I'. 1. Hocoga, 2019. -
1 CD-ROM. - 3arm. c TUTY. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2614 (ata oOpaleHus:
15.04.2025). - ISBN 978-5-9967-1623-4. - TeKcT : 3IeKTPOHHBIH.

I'paueBa JI. A. KommuiekcHble uncia. DJIEMEHTH TEOpUM (QYHKIUH KOMIUIEKCHOM
nepeMeHHo: ydyeOHoe Mocobue M NMPaKTUKyM C BapHaHTaMH KOHTPOJBHBIX paboT :
yuebHoe mocobue / JI. A. I'paueBa, E. M. I'yruna ; MI'TY. - Marauroropck : MI'TY,
2017. - 1 3JIEKTPOH. OTIT. JIICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20470  (mata  oOpamieHus:
15.04.2025). - TeKCT : 3IeKTPOHHBIN.
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https://host.megaprolib.net/MP0109/Download/MObject/20412
https://host.megaprolib.net/MP0109/Download/MObject/20411
https://host.megaprolib.net/MP0109/Download/MObject/283
https://host.megaprolib.net/MP0109/Download/MObject/3187
https://host.megaprolib.net/MP0109/Download/MObject/2924
https://host.megaprolib.net/MP0109/Download/MObject/20471
https://host.megaprolib.net/MP0109/Download/MObject/2930
https://host.megaprolib.net/MP0109/Download/MObject/2614
https://host.megaprolib.net/MP0109/Download/MObject/20470

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

I'pageBa JI. A. Psaapl: Kype JeKnuii 1 IpakTUKyM : yuebHoe mocodue / JI. A. I'pauesa, E.
M. I'yruna ; MI'TY. - Maraurtoropek : MI'TY, 2015. - 1 sanektpoH. ont. auck (CD-ROM).
- URL: https://host.megaprolib.net/MP0109/Download/MObject/174. - Tekcr
JJIEKTPOHHBIH.

I'yruna E. M. MHuterpanpHoe ucuncieHue (yHKIUNA MHOTHX MEPEMEHHBIX @ ydeOHOe
noco6ue [ By3oB] / E. M. 'yruna ; Marauroropckuii roc. Texaudeckuii yH-T um. . U.
Hocoga. - Marautoropck : MI'TY um. I'. K. Hocosa, 2022. - 1 CD-ROM. - 3aru. ¢ Tutyi.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3197 (nara
obpamienus: 15.04.2025). - ISBN 978-5-9967-2371-3. - TekCT : 371€KTPOHHBIN.

I'yruna E. M. UnTerpupoBanue GyHKIINH OJHON NEPEMEHHOM: ONpeIeIeHHBI HHTETpal
n ero mnpuinoxenua. Y. 2 : yuebHoe mocobue [mis By3oB] / E. M. TI'yruna ;
MarnuTtoropckuii roc. rexaudeckuii yH-T um. I'. 1. Hocosa. - Marautoropck : MI'TVY um.
I'' W. Hocoma, 2020. - 1 CD-ROM. - 3arn. c¢ Turyn. okpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2958 (mara oOparieHus:
15.04.2025). - ISBN 978-5-9967-1527-5. - TekcT : 3IeKTPOHHBIH.

I'yruna E. M. HuterpupoBanue (GyHKIMM OJHON NEPEMEHHOW: HEONpeIeNIeHHbIN
unterpai. Y. 1 : yuebHoe nocobue [ans By3oB] / E. M. I'yruna ; Marautoropckuii roc.
texHuaeckuit yH-T uM. I'. M. HocoBa. - MarauToropek : MI'TY um. I'. W1. Hocoga, 2019. -
1 CD-ROM. - 3ar. c TUTY. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2399 (mara oOparieHus:
15.04.2025). - ISBN 978-5-9967-1527-5. - TekcT : 3MeKTPOHHBIH.

I'yruna E. M. Beicmias matemaruka : ydeOHoe mocoomwe / E. M. I'yruna ; MI'TY. -
Marunutoropck : MI'TY, 2016. - 1 osnekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20477?idb=db0109 (mata
obpamienus: 15.04.2025). - TekcT : 3JEKTPOHHBIHA.

3apenikass M. A. IlpakTuyeckwe 3aHATHS 1O  TEOPUM  BEPOSATHOCTEH
yaeOHO-MeToandeckoe mocobue / M. A. 3apenkas, WM. B. I'maromeBa ; MITY. -
Marunutoropck : MITY, 2015. - 1 osnekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/206 (mata oOpaleHus:
15.04.2025). - TeKCT : 3IeKTPOHHBIN.

N3ocosa JI. A. Teopust BEepoSITHOCTEH U MaTeMaTHYECKasi CTATUCTHKA : yueOHOe Tocooue /
JI. A. U30coBa, JI. A. I'pauesa ; JI. A. U3ocoBa, JI. A. I'paueBa, E. M. I'yruna ; MI'TV. -
Marnutoropck : MITY, 2016. - 179 c¢. : wn, T1abn., cxems.. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20555  (mata  oOpamieHus:
15.04.2025). - TeKcT : HEMOCPEACTBEHHBIH.

ITy3ankoBa E. A. ®yHKIIMM HECKOJIBKUX NIEPEMEHHBIX : yueOHoe nocodue [ By3oB] / E.
A. Ily3zankoBa, I'. I'. BamseBa ; MarHuToropckuii roc. TexHuueckuii yH-T um. ['. U.
Hocoga. - Marautoropck : MI'TY um. I'. K. Hocoga, 2022. - 1 CD-ROM. - 3aru. ¢ Tutyi.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20083 (mara
obpamienus: 15.04.2025). - ISBN 978-5-9967-2528-1. - TekcT : 31eKTPOHHBIN.
ITy3ankoBa E. A. OOpaboTka pe3ynbTaTOB HM3MEPEHMH METOAaMU MaTeMaTHYeCKOM
CTaTUCTHKM : ydyeOHoe mocobue [mia By3oB] / E. A. IlyzankoBa, H. A. KBacosa ;
Marnurtoropckuii roc. rexuudeckuil yH-T uM. I'. . Hocosa. - Marauroropek : MI'TY um.
I'' W. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ Tturyn. okpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2423 (mata oOpareHus:
15.04.2025). - ISBN 978-5-9967-1526-8. - TekcT : 2IeKTPOHHBIH.

KBacoa H. A. Ananutnueckas reomerpus : yuebHoe nocobue / H. A. KBacosa, E. A.
[Ty3ankoBa ; MI'TY. - Marautoropck : MI'TV, 2017. - 1 anektpon. ont. quck (CD-ROM).
- URL: https://host.megaprolib.net/MP0109/Download/MObject/20583 (mata
oOpamienus: 15.04.2025). - TekcT : 37CKTPOHHBIH.



https://host.megaprolib.net/MP0109/Download/MObject/174
https://host.megaprolib.net/MP0109/Download/MObject/3197
https://host.megaprolib.net/MP0109/Download/MObject/2958
https://host.megaprolib.net/MP0109/Download/MObject/2399
https://host.megaprolib.net/MP0109/Download/ToView/20477?idb=db0109
https://host.megaprolib.net/MP0109/Download/MObject/206
https://host.megaprolib.net/MP0109/Download/MObject/20555
https://host.megaprolib.net/MP0109/Download/MObject/20083
https://host.megaprolib.net/MP0109/Download/MObject/2423
https://host.megaprolib.net/MP0109/Download/MObject/20583

41. KBacoBa H. A. Beenenue B MmareMaTudeckuii ananms : yaeoHoe mocodue / H. A. KBacosa,
E. A. IlyzankoBa ; MI'TY. - Marnutoropck : MI'TY, 2016. - 1 31neKkTpoH. ONT. JUCK
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/20584
(mata oopamenus: 15.04.2025). - TekcT : 37eKTPOHHBIH.

42. Ily3ankoBa E. A. /Tuddepenunansupie ypaBHeHus : yaeoHoe nocodue / E. A. ITy3ankosa,
A. T. Tepenrnes. - Marautoropck : MI'TY, 2013. - 1 anekrpon. ont. auck (CD-ROM). -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/3853 (nara oOparieHus:
15.04.2025). - TekcT : 3JIeKTPOHHBIH.

IIporpammuoe oGecrieuenne

HaHMT}I{SBaHHe Ne noroBopa Cpok JieficTBUS JINIICH3UN
7Zip cB00OOHO pacnpocTtpansemoe [10 06eccpoyHO
MathCAD v.15
Education J-1662-13 ot 22.11.2013 0eccpovHO
University Edition
STATISTICA B.6 |K-139-08 ot 22.12.2008 0eccpoYHO
FAR Manager cB0001HO pacnpocTpansiemoe 110 0eccpouHO



https://host.megaprolib.net/MP0109/Download/MObject/20584
https://host.megaprolib.net/MP0109/Download/MObject/3853

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAaHHBIX U I/IH(l)OpMaIII/IOHHBIe CIIPaBOYHBLIC CUCTEMbI

Haszpanme xypca CchblIKa
Hanmonanenas nHGOpMaIMOHHO-aHATTUTHYECKAS URL:
cucrema — Poccuiickuii nuaekc Hayanoro nurtupoanus | https://elibrary.ru/project_risc.
(PMHLY) asp

denepanbHbIil 00pazoBaTeNbHbIN MOpTad — DkoHOMUKA. | http://ecsocman.hse.ru/
ConuoJsiorus. MeHeHKMEHT

OnektpoHHbIe pecypcbl oudarorekn MI'TY um. .. https://host.megaprolib.net/M
Hocosa P0109/Web

9 MartepuajibHO-TeXHUYeCKOe ofecrneyeHne JUCHUNINHBI (MOIYJIs)

MaTepI/IaJ'IBHO-TCXHI/ILIeCKOC obecrieuenue JUCHUIIMHBI BKIIFOHACT:

MaTepI/IaJ'IBHO-TCXHI/ILIeCKOC obecrieuenne JUCHUIINIMHBI BKIIFOYACT:

- YuyeOHble ayAUTOPHH JUIsl IPOBEICHUS IPAKTUUECKUX 3aHATHH, 3aHATHI
JICKOIMOHHOT'O THUIIA, TPYIIIIOBBIX U MHAWBHUAYAJIbHBIX KOHC}’J’II)T&IIH?I, TCKYHICTO KOHTPOJIA U
HpOMG)KWO‘IHOfI aTTeCTalnu. OCHaHIGHI/IeIMYHBTI/IMGHI/II\/JIHI)IC Cp€aACTBA XpaHCHH:A, ICpEaadn
U nipeacTaBieHus: nHdopmaruu. Kommieke MeToanueckux pa3padoTok (pa3a1aToqHOro
MaTepHuaia i METOJMUECKUX yKa3aHUi) M\IUIIH KOMIUIEKC TECTOBBIX 3aIaHHI TS IO TOTOBKH
Y TIPOBEJICHUS POMEKYTOUHBIX U PYOESKHBIX KOHTPOJIEH.

- [lomenenust a1t caMOCTOSITENbHON paboThl oOyuarommuxcs. OcHaleHue:
nepcoHalibHbIe KoMIbloTepsl ¢ maketom MS Office, Beixo0om B IHTEpHET U ¢ OCTYIIOM B
AIIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

- [Iporpammusie cpeactea: MS Windows (Ne sut. Microsoft Imagine Premium
D-1227-18 o1 08.10.2018 o 11.10.2021; D-757-17 ot 27.06.2017 no 27.06.2018);

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

ApxuBaTop 7Z cBOOOIHO pacpoCTpaHsIeMoe, OECCPOUHO);

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

- [lomemenne 1t XpaHeHUs U TPOPUITAKTHIECKOTO 0OCTy)KUBaHUST y4eOHOTO
obopynoBanus. OcHamieHue: mKkadbl U1 XpaHEHHs YIeOHO-METOANIECKON JOKYMEHTAIINH.


http://ecsocman.hse.ru/




MpumepHble npakmuyecKkue 3a0aHUSA:

«JIuHeltHanA, BeKTOpHan anrebpa n aHaaMTUYecKan reometpus. inddepeHumanbHoe ncuncneHne
dOoMn»

3apaHue 1.

Pewute cnuctemy Tpems cnocobamm: a) MaTpuiuHbIM cnocobom; 6) no popmynam Kpamepa; B) meToaom
lMaycca

X—2y-32=3,
3X+y-2z2=9,
2X -3y +52 =4,

3apaHue 2.

1) HaitauTe yron mexay Bektopamm a M b,ecanm a = (2;—1), b = (— 2; 2).
MoCTpoiiTe AaHHbIE BEKTOPbI B CUCTEME KOOpAMHAT OXy, a TakKe BEKTOpbl, n3obpaxaowpe: 2a +b

a-3b.

2) YKaxuTe Cpeaum HUXKEeNnpuBEAEHHbIX BEKTOPOB OPTOrOHaNbHble, KOANMHeapHble, a TaKkKe
. N 2 8 -
KOmMiaHapHble: a = (—3;—1; 4), b=(2;,-2;1), C= (2; 5; —5), d =(7;11;8). Bbiuncaute

naowaab napasnnenorpamma, NoCTPOEHHOro Ha BekTopax b u C.
3apaHue 3.

HanucaTb ypasHeHue npamoit AB , ecam A(—l; 2, 3), B(—l; 2;—1). BbIUMC/IUTL PACCTOAHME OT TOUKM

A 3TOI NPAMOI 4,0 NNOCKOCTU, NPOXOAALLEN Yepes TOUKY B, nepneHAnKyAapHO BEKTOPY N(O;—3; 9).
3apaHue 4.
MpuBeAUTE K KAHOHUYECKOMY BUAY U NOCTPOMTE Kpusyto X° —4X +2y> —4y =0

3apaHue 5.

Bbluncnnte npepensi:

1+4x—x* lim 3x-arcsin 2x im \/2x—1—\/§

a) Iim —— 3.8
x>0 X + 3X° + 2X x=>0 COS X — COS™ X x—3 x—3

3apaHue 6.

d d? 2 X =ctg2t
Hangute 4y n _.2_/ ana GyHKumi: a) y =¥, 6 )

dx  dx y = In(sin 2t).
3apgaHue 7.

. . 2x—17 .
CocraBbTe ypaBHEHME KacaTe/lbHOM K KPpUBOWA: y=— B TOYKe X,=-1. Hapucyite
X —

KacaTe/IbHY0 U KPUBYIO.



3apaHue 8. Bolumcante HeonpeaeneHHble MHTErpabl

1) J'(l+tg23x)dx; 2) I 3-5 ; 3)Jarcsin 5xadx; 4) J.ﬁdx.
X

——dx;
VBX + X2

3apaHue 9. Boluncaunte onpegeneHHble MHTerpasbl

X2 ox-1
dax; 3) | ————=dx
e '1[3\/2x—1

1) |@-sin2x)’dx; 2

Oy |y
O'—.H

3apanue 10. Hariaute nnowaau Guryp, orpaHnYeHHbIX TMHUAMK. B 3agade (6) npu noctpoeHumn

JIMHUK BOCNO/b3yTeCh Tabnueln  BarKHEMLWMX KPUBbIX B MOAAPHOM CUCTEME KOOPAMUHAT:

a) Xy=6, x+y-7=0; 6) p°=2c0s2p.
o . x = 24/2 cost, 2
3apaHue 11. Hangute AnvHy Ayru KPpUBOM 0<t<=r
y=2/2sint, 3

3apaHue 12, Bolumcauntb HecobCTBEHHbIM UHTErpan Nnan yCtaHoBUTb €ro pacxognmocTb:

P 4
i dx
y [ x%e ™ dx, 2) j—
’ 3 2
0 2 (4 - X)
«DYHKLMMN HECKO/IbKMX NEepeMEHHbIX»

1.Halitu u noctpoutb o6nactb onpeaeneqna yHkumm 2 = In(4—x* — y*) —arcsin( 2 - y).

2. HaliguTe yacTHble NpOM3BOAHbIE NEPBOro nopsaaka QGyHKUMK:

z:3xy3—sin(x2+y)+x+y.

3. HaliguTe rpagmenT ckanapHoro nona U = X2 + y2 — 2% weromogynbeTouke M (L-12).

4.0nn dyrkumn 2 =In(2x* +3y?) B Touke A(1,1) HailTM NPOM3BOAHYIO B

HanpaBiAEHMM BEKTOpaA | =3i+2]j.

o 2 2
5. HanucaTb ypaBHeHMe KacaTeNbHOM NNOCKOCTM M HOPMaM K NOBEPXHOCTM Z=+/9—X"—Yy° B
TOYKe M(ZL' 2 2).

«Teopua BEPOHTHOCTEE. MaTtemaTtmeckan CTaTUTCTUKA»

1. B ypHe 12 wapos. Cpean 3T1x Wwapos 3 6enbix 1 9 yepHbIX. KakoBa BEPOATHOCTb TOFO, YTO Hayadady



BbIHYTbIM LWIApP OKaxKeTca 6enbim?
B pagnoctyaum Tpy MmmkpodoHa. [aa KarKaoro us nepsbix ABYX MUKPOGOHOB BEPOATHOCTb TOFO, YTO
OH BKJ/IIOYEH B Ai@aHHbIN MOMeHT, paBHa 0,45, a ana Tpetbero — 0,9. HaliTu BEpPOATHOCTb TOrO, YTO B
AAHHbIA MOMEHT BK/IHOYEHbl 2 MUKPOGOHa.

B npoaarke umetotcsa 6esble M KOpMYHEBbIE ANLA B COOTHOLWEHUM 2:3, npuyem npomnsBoactBo 60%
6enbix U 71% KOpPUYHEBbIX AUL, AaTUPYETCa AHEM, NPeALecTBYOWMM AHIO NPOAaXKM, a OCTa/ibHble
Anua pgatupytotca 6onee paHHMMKM Yncnamu. MoKynaTenb 3aKasbiBaeT AL, AaTUPYeMble AHEM,
npeaLwecTBYOWMM AHIO NPOAAXKM, HE3ABUCMMO OT MX LBeTa. KakoBa BEpPOATHOCTb TOro, YTO emy
npoaaayT peweTky 6enbix anu?

. TenepoHHan ceTb yuypexaeHua obcayxkumsaetr 200 aboHeHTOB. BepoATHOCTb TOro, YTO B TeYeHue
MMWHYTbI BHYTPU 3TON CETU KTO-TO KOMY-TO MO3BOHWT, paBHa 0,7. KakoBa BepoOSATHOCTb TOFO, YTO B
TeyeHMe MWHyYTbl byaeT 5 3BOHKOB? KakoBa BEpPOATHOCTb TOrO, YTO B TeYeHWe MUHYTbl byaeTr He
6onee 5 380HKOB? HailTn HanBepoATHeWLLEE YNC/IO 3BOHKOB B TEHEHUE MUHYTDI.

3amaH psja pacnpeneneHus ciydaiiHo BenwumHbl X. Haiitm maTematuyeckoe OXuaHHE,
JTUCTIEPCHIO U CPEIHEE KBAPATHUECKOE OTKIOHEHHE. [locTponTh QYHKITUIO pactpenesieHus.

X 4 6 10 12

P 03 [02 0.2 0.3

Jl1st HeTIpepBIBHOM CITydaifHOW BEWMYHMHBI 3a/1aHa QYHKITUS pactipeaencHus F (X) TpeOyetcst

HaWTH TUIOTHOCTH PAaCIIpeICIICHUS f(x), MaTeMaTUYeCKOe OXHUIaHUE, TUCIIEPCUI0, CPETHEE

KBa/IpaTHUECKOE€ OTKJIOHEHHE. BBIUUCINUTD BEPOATHOCTH TOTO, YTO OTKJIOHEHHE CIydalHOU
BEJIMUYUHBI OT €€ MAaTEeMAaTHYECKOT0 OXHJIaHMs OylneT He 0oJiee CpelHero KBaJpaTudeckoro
oTkinoHeHus. [locTpouTs rpaguk GyHKIHIA.

0
-(1—cos 2x) , OSXS%
1 )

F(x) =

N |-

3aK0H pacmpeeieHUs] CUCTEMbI TUCKPETHBIX CIy4alHBIX BEJIMYUH (X ,Y) 3aaH TaOIHuLEl.
Haiitn koaddurment xoppensiuu I, U BEPOSTHOCTb MOMAJIAHUS CIYYAHHON BENHYHMHBI

(X,Y) B obnactes D.

X 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 OeHOYHbIE CPEe/CTBA /15l IPOBEAEHH MPOMEKYTOYHOM aTTecTanuu

a) MnaHupyemble pe3ynbTaTbl 06y4YeHUA M OLLEHOYHbIE CPeACTBa ANA NPOBeAEeHNA NPOMEXKYTOUHOW
aTTecTauuu:

CTPYKTYpHbI
MNnannpyemoble
anemeHT OueHouHble cpeacTaa
pe3ynbTaTbl 06y4YeHMUs
KomneTeHummn

YK-1: CnocobeH ocywecTBAATb NOUCK, KPUTUYECKMI aHaNNU3 U CUHTE3 MHDOPMALMK, MPUMEHSATb
CUCTEeMHbIN NoAXo4 ANA pelleHMs NoCTaBAeHHbIX 3a4a4




CTPYKTYpHbI
anemMeHT
KoMneTeHumm

MNnaHnpyemeole
pe3ynbTaTbl 00yYeHun

OueHouHble cpeacTBa

YK-1.1: AHanusmpyeT 3a4auy, Bbiaennsa ee 6asoBble coCcTaBaAAOLWME, PpaCCMATPMBAET U Npeanaraet

BO3MOXHble BapWaHTbIl pelleHna NMOCTaBAEHHO 3a4a4u, oueHneaa UX 40CTOMHCTBA U HEAOCTATKU

3HaTb

— OCHOBHble
onpegeneHna n NOHATUA;
—  OCHOBHble METOABI
AU pepeHnaIbLHOrO,
HHTErpajbHOro
HCYHUCJICHUA |
NPUMEHEeHHs UX VIS
peuieHus 3a1a4
MaTeMaTH4eCKOIro
aHAJIM3a M MojeJiei
IKOHOMMYECKHUX 32/1a4;
— onpeageneHuAa
OCHOBHDbIX FIOHF!TVIVI,
Ha3blBaeT UX CTPYKTYypHble
XapPaKTePUCTUKH,
OCHOBHble ME€TOAbI

HCCIe0BaHMS,
HCIOoJIb3yeMble B
MATEMATHYEeCKOM
aHaJmn3e;

10.

11.

12.

13.

14.
15.

16.
17.

Yncnosasa nocnenoBaTeNbHOCTb U ee npeaen.
CBolicTBa cXxo4ALMXCA NOC/ieA0BaTe/IbHOCTEN.
PyHKUMA ogHON nepemeHHON. Mpeaen GpyHKUUM
B TOYKe M BeCcKoHeYHoCTU. YcioBue
cyliecTBoBaHMA npeaena. Og4HOCTOPOHHKE
npegensi.
BeckoHeYyHo manble U 6eckoHeyHo bonblune
dYHKLMN 1 X cBOICTBA. Teopema O CBA3U
npegena n beckoHe4yHo manol. MNepBbiii 1
BTOPOW 3aMeyaTesibHble npeaesbl.

HenpepbiBHOCTb GYHKUMM B TOUKe. CBOMCTBA
bYHKUMI, HenpepbIBHbIX B TOYKe. TOYKM pa3pbliBa
YHKLMI U UX Knaccudumkaums.
MponssoaHan. MexaHW4YeCKUiA, reoMeTpUYecKui
N SKOHOMMYECKUI1 CMbIC NponssBogHOM. CBA3b
HenpepbIBHOCTU U aubdepeHLMpyemMocTm
dyHKUMMN.
OnddepeHuman GyHKLNUN, ero CBOUCTBA U
NPUMeHeHMe B NPUBNMMKEHHbIX BbIYMCAEHUAX.
MpaBuno flonutana wnero npuMeHeHne Ana
BbIYMCAEHMA NPEeENOB.
MoHOTOHHOCTb PYHKUMK. [locTaTouHOe ycnosue
BO3pacTaHmA 1 ybbiBaHMA QYHKUUN. IKCTPEMYM
byHKUMKN. Heobxoanmoe n J0CTaTovHOE YCI0BUSA
CYLLECTBOBAHMA TOYEK IKCTPEMYMa.
BbINYKAOCTb, BOrHYTOCTb GYHKUMK. [LOoCTaTOuHOE
YCNOBME BbIMYKAOCTU U BOFHYTOCTU GYHKLMMW.
Touku nepernba. Heobxogmmoe n goctaTouHOE
YCNOBMA CYLLECTBOBAHMWA TOUEK Nepernba.
AcumnToTbl rpadmKa GyHKUMKU: BePTUKANbHbIE,
rOpPU30HTasIbHblE W HaKNOHHblE aCMMMTOTbl M
YCNOBMA UX CYLLECTBOBAHMA.
MepBoobpasHan. HeonpeaeneHHblt UHTErPan u
ero CBOMcTBa.
MeTozabl UHTErPUPOBAHUA (MEeTOA, 3aMeHbl
nepemMeHHOMN, MeTos, UHTErPUPOBAHMSA MO
yacram).
3a4aun, NPUBOAALLME K NOHATUIO
onpeaeneHHOro nHTerpana (o naowaan
KPMBOJIMHEMHON Tpaneumn, 0 NPoONAEHHOM NyTH,
06 06beme Npon3BeAEHHON NPOAYKLNK).
OnpepgeneHHbI MHTErpan n ero CBOMCTBa.
WHTerpan ¢ nepemeHHbIM BEPXHUM Npeseiom U
ero CBOMcTBa.

dopmyna HbtoToHa — /leMbHMUa.
HecobcTBeHHbIE MHTErpasibl NepPBOro poaa U ux
cBOMCTBa.




CTPYKTYpHbI

MNnaHnpyemoblie

afleMeHT OueHo4Hble cpeacTsa
pe3ynbTaTbl 00yYeHun
KomneTteHumnn
YmeTb — BblgenATb 3HaHuA Tex | [loumepHele npakmuyeckue 3a0aHus 014 3K3aMmeHau 3a4yema:

NMOHATUN, KOTOpble
TpebyloTca Ana peweHus
NPUKNagHbIX 3a4aY;

— obcyXaatb  cnocobbl
3pPeKTMBHOrO  pelleHus
NPUKNagHbIX 3a4a4;

— pacnosHaBaTb

3¢ PeKTMBHOE pelleHne oT
HeapdeKTUBHOrO;

—  0ODBACHATL M CTPOUTH
moaenu y4ebHbIX
MmaTemMaTUYeCKUX n
ynpaBneH4Yeckux 3agady u
CTPOUTH TUNUYHblE
mogenu yuyebHbIX
SKOHOMMYECKUX 3a4au;

— MPUMEHATb  MeToapbl
MaTeMaTU4YecKoro
aHanM3a K  pelleHuto
npocTenwmnx 3agay
3KOHOMWYECKOro
XapaKTepa;

—  BblAENATb 3HAHUA Tex
NOHATUN, KoTopble
TpebyoTca Ana pelueHus
NPUKNagHbIX 3a4a4;

— KOPPEKTHO
BBIPAXKATh u
apryMEeHTUPOBAHHO
000CHOBEIBATh
TOJIOXKEHUS MPEAMETHOMN
001aCTH 3HAHUS.

1. Bblumncnute npegens:

p— 4 . i
a) lim 1+4x-x . 6) lim 3x-arcsin 2X

x>0 X +3x2+2x* -0 cosX—Cos® X
_ J2x-1-45
lim—-
x—3

B)

x—3

4x—x?

2. Haniante d_ AnA GyHKuMii:a) y=e 6)
X

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

3. HaitTn npounsBogHble ceayowmx GyHKLNM.

1 i 1
: y:smx+;

2. y=(x+tgx)

3. y=(5741).%4+ %
V=)

4. y:(x+4)5+x

5. X—y—-e'y+2=0

. "
HaiiTn npounssoaHble BToporo nopagaka (V)

6. y=(x?)/x+1
x=t*-1,
y=1+t°

4. BplunuciuTh:  a) 3 —\/§+i , 0) (1—i)28.

5. HailTn HeonpeaenéHHbI  UHTerpan: a)

1-cosx . 8) j(2x+5)-e"dx.

_[sin 3x-cos5xdx, 6) j
(x —sinx)*

V20 xdx

'! \/x2+5.

6. BblUMCAUTL ONpeaeneHHbIA UHTerpan

1
7. BblUMCAUTL OnpeaeneHHbI NHTerpan .[4x-arcsin xdx .
0

8. HallTu nnowaab &urypbl, OrpaHUYEHHON  NUHUAMM:




CTPYKTYpHbI

MNnaHnpyemoblie

afleMeHT OueHo4Hble cpeacTsa
pe3ynbTaTbl 00yYeHun
KomneTteHumnn
_ 2 _
X=4, y°=4x
9. UccnepoBaTb Ha aKCTpeMym GYyHKLMIO
2 3
Z=X"—-2xy+4y
10. PewwTe 3aaauy Kowwm: y cos® xdy = (y2 +1)dX,
y(0)=0.
Bnapetb — crnocobaMu
JEMOHCTPALUU YMEHUS
aHAJIU3UPOBATH
CUTYaLUIO;
— METOoJIaMu
MaTEMATHUYECKOTO

aHaJIM3a MPU pelIeHUN
SKOHOMMYECKHUX 3a/1a4

C TIPUBJICYCHUEM
MaTepHasoB
JOIOJIHUTEILHOI
JUTEpaTypbl U UHTEPHET
pecypcos;

— HaBBIKAMH U
METOIMKaMHU
0000111IeHUS PE3yIbTATOB
pelieHus,
JKCIIEPUMEHTAILHOM
NeSITeNIbHOCTH;

— cnocobamu
OIICHUBAHUS
3HAYUMOCTH U
MPAKTAYECKOU
MPUTOTHOCTH
MOJTy4YEHHBIX
pe3yabTaToB;

— npodeccroHanbHbIM
A3bIKOM NpeameTHON
obnactu 3HaHuA;

— cnocobamu
COBEPLICHCTBOBAHHUS
npodeccrnoHalIbHBIX
3HaHUU U YMEHUU IIyTeM
WCIIOJIb30BAHUS
BO3MOKHOCTEN

MpumepHsie npuknadHble 3a0a4u U 3a0aHUA

3apaua 1. 3aBUCUMMOCTb NYTU OT BPEMEHW NpPU NPAMOSNHENHOM
=-t*+2t? -3

[ABWMMKEHMM TOYKM 3a43€eTcA ypaBHeHUeM S = gt +2t° -3,

roe S —nytbBm, a [ — Bpems Bc. Bblumcnute ee ckopocTb

Y yCKOpeHue B MOMeHT BpemeHn t =4cC.

3apaua 2. 3aBMCMMOCTb 06beMa BbiMycKa npoaykumm V ot
KanuTanbHbIx 3aTpaT K onpegensetca dyHkumeir V=Voln(4+3).
HaliTn uHTepBan nameHeHua K, Ha KOTOPOM yBeAUYEHUE
KanuTanbHbIX 3aTpaT HeahPeKTUBHO.




CTPYKTYpHbI

MNnaHnpyemoblie

afleMeHT OueHo4Hble cpeacTsa
pe3ynbTaTbl 00yYeHun
KomneTteHumnn
UH(POPMALMOHHON
Ccpenpl.

YK-1.2: Onpeaenset, UHTEPNPETUPYET U PaHKMpYeT MHPopMmaLmio, Tpebyemyto Ans peLleHns

MoCTaB/eHHOW 3a4,a4M; OCYLLLECTBAAET NOUCK MHPOPMaLMM NO Pa3IMUHbBIM TUNAM 3aNpPoCoB

3HaTb - OCHOBHble ornpeaesieHun 1. MaTtpuupbl. [eincTBua Hag MaTpmuamm n nx
M NOHATKUS; CBOWCTBaA.
2. OnpegenuTenu n ux CBOMCTBa.
- CBA3b MeXay 3. O6paTHaa maTpuLa 1 ee CBOMCTBA.
pasANYHbIMM 4. PaHr matpuupl.
MaTeMaTUYECKUMM 5. Cuctembl I:IIVIHeVIHbIX anrebpamnyeckmx
ypaBHeHU. MaTpuyHada 3anunck. MeTtoapbl
obbekTamm, .
peweHus: dopmynbl Kpamepa, MaTpUUHbIN
onuceiBaoLLIMMA cnocob, metop, Maycca.
SKOHOMMUHECKME 6. WccneposaHue C/IAY Ha coBMecTHOCTb. Teopema
npoveccobl; KpoHekepa — Kanennu.
7. OnddepeHumnanbHble ypaBHEHUA NEPBOro
- OCHOBHbIE nopAaka. OCHoBHble onpeaenerHua. Teopema
maTtemaTmyecKkme metoapbl, Kowwu. 3apaya Koww.
npUmMeHAemble ANA 8. OcCHOBHble BUAbI MHTEFPUPYEMbIX B KBagpaTypax
pacueTa 3KOHOMMYECKMX anddepeHumManbHbIX ypaBHEHWUI: C
. pasgenArwmMMmmnca  nepemMeHHbIMU,
noKasaTesiell U aHaNn3a .
O4HOPOAHbIE, IMHENHbIE, CNOCobbl UX
3KOHOMMYECKUX
peleHuns.
npoueccos; 9. TMoHAatve anddepeHLManbHbIX ypaBHEHUN
BbiCLUMX Nopsaakos. Obuiee pelleHne, YacTHoe
- OCHOBHBIE meToxu peweHue. Teopema Koww. 3agaua Kowm.
Hccie10BaHu, HCIIOJIb3yeMbIe B
10. PYHKUMMN HECKONBbKUX NepeMeHHbIX. OCHOBHble
MaTeMaTH4Y€CKOM aﬂaﬂme,‘
onpeaeneHua. JIMHUM ypoBHA GYHKLMM ABYX
nepemMeHHbIX.
11. YacTHble Npoun3BoAHble GYHKLMM HECKONbKUX
nepemeHHom MponsBoaHasA NO HAaMpPaBAEHMWIO.
12. TpagneHT GYHKLUM U ero CBOICTBA.
13.  JKcTpeMym PYHKLMU ABYX NEPEMEHHDIX.
Heobxoanmoe 1 AoCTaToO4HOE YCN0BUA
CYLLECTBOBAHMA TOYEK IKCTPEMYMA.
14. YCNOBHbIM 3KCTPEMYM.
15. Anrebpaunyeckan ¢opma KOMNIEKCHbIX YNCen u
OENCTBUA HAZ HUMMN.
16. TpuroHomeTpuyeckas Gpopma KOMMAEKCHbIX
yucen u fencTemA Hag HUIMM.
YMmeTb - BOCNPOUN3BOAUTb MpumepHbie npakmuyeckue 3a0aHuUsA U 3a0a4u
OCHOBHble

MaTemMmaTnyeckme moagenu;

- PaCno3HaBaTb
mMaTematTnyeckume

3apaHue 1. CoctaBbTe aArOpPUTM peLLEHNA ..... 3a4aun.

5/
3apaHue 2. Bblumcante NpUBANKEHHO Y = X2 npm x =1,03.

3apauva 3. Beiuucaute npegen no npasuay Jlonutans lim

X—2




CTPYKTYpHbI
anemMeHT
KoMneTeHumm

MNnaHnpyemeole
pe3ynbTaTbl 00yYeHun

OueHouHble cpeacTBa

06beKTbl;

- pewaTb 3a4auun
npeameTHoM obactu:
pewaTtb CTaHAAPTHble
3aflayM  no
npeanoXeHHbIM MeTogam
W anropuTmam,
rpapuyecku
WNNOCTPUPOBATL 3a4a4y;

- OLLeHMBaTb
[0CTOBEPHOCTb
NOJIYYEHHOTO peLleHus;

- BbIOMPATb ONTUMANbHbIN
meToa;

- 3anucbIBaTb
MaTeMaTUYECKYHO
MOCTAaHOBKY 3a4auy,
MCNO/b3yeMblIX B
OaNbHenwem npum
MOCTPOEHUM
MaTeMATUYECKUNX
mogaeneu;

arcsin (2x - 4)
x* -4

3apaHue 4. Coopmynnpyiite Heobxoammoe ycnosue

3KcTpeMyma GYHKUMKM  OAHOM NepeMeHHON.

3apaua 5. iccnepoBaTb QyHKLMIO M NOCTPOUTL €€ rpaduk:
12

=2+ .
Y x? -4

3apaua 6. KakoB reomeTpryecKuii CMbICN onpeaeneHHoro
WHTEerpana oT AaHHON GYHKUUKN B JAHHOM MHTEepBasie B
[AEeKapToBOWN cucTeMe KoopauHaT?

3apaHue 7. YKaxKnTe BepHoe yTBepKaeHne o GyHKLMKN ABYX
nepemMeHHbIX:

a).rpafiMeHT nepneHanKYNAPeH KacaTe/lbHOW NIOCKOCTY;
6).rpaAMeHT ABNAETCA NPOU3BOAHOM MO HanpaBAEHUIO;
B).rPagMEHT ABNAETCA KacaTeNbHOM K IMHUM YPOBHS;

r).rpafveHT onpeaenseT HanpasieHWe MaKCMMabHOM
CKOPOCTU U3MEHEHMA GYHKLMN.

3apaHue 8. Ykaxkute JIOXKHOE yTBepxaeHMe o0 GyHKUUKN ABYX
nepemeHHbIX:

a).HenpepbiBHas GyHKUMA Bcerga auodepeHumnpyema;

6).dyHKUMA, UMetoLLLan npeaen B Touke M, MOXKeT 6biTb
pa3pbiBHA B 3TOM TOUKE;

B).y anddepeHunpyemoi GyHKLUN CYLLECTBYIOT YaCTHbIe
NPOU3BOAHbIE;

r).M3 HeNPepPbIBHOCTM YAaCTHbIX MPOU3BOAHbIX B TOUKe M
cnepyet auddepeHumpyemocTs GyHKLMU B STOMN TOUKE.

3aganmne 9. IlpoBectm momHOE wHccneqoBaHWE (QYHKIUA H
MIOCTPOUTH UX TPapUKH:

_x2

lL.y=x-ez.
Inx

2.y = -

3.y=(x+1)-e™

3aganue 10. Haiitu HamOoibllee ¥ HaWMMEHbIIEE 3HAYECHHE
byukuuny = f(x)Ha otpeske [a; b]:

ly=x +§[1; 10].




CTPYKTYpHbI

MNnaHnpyemoblie

afleMeHT OueHo4Hble cpeacTsa
pe3ynbTaTbl 00yYeHun
KomneTeHumm
2x-1
2y =——[-2;0].
y 2+x2 [-2;0]
3.y =x2-v3—x[1;3]
Bnapetb - MaTeEMATUYECKMMU
MeTodamu,

npumeHAeMbIMU ONA
peweHnAa SKOHOMUYECKUX
(nccnepoBaTenbckux)
3apav;

- MatemaTu4yeCkmm
A3bIKOM npe,u,meTHoﬁ
06/1aCcTU: OCHOBHbIMM
TEPMUNHAMMU, MOHATUAMMN,
onpegeneHnAmmn
pa3genoB MmateMaTUKy,;

- OCHOBHbIMM criocobamu
npeacTaBaeHmn
MmaTemaTU4YecKom
nHpopmaumm
(aHanuTMYECKMM,
rpapuyeckmm,
CMMBO/IbHbIM);

- MaTeMaTUYECKUM
A3bIKOM NpeaMeTHOM
obnacTu: 3anucbiBaTh
pe3ybTaTbl NPOBEAEHHbIX
nccnenoBaHuin B
TePMUHAX NPeaMETHOM
obnactu.

Ilpumepnsie npakmuyeckue 3adanus u 3adauu

3amaua 1.[Tycts Temn undusnuu cocrasiser 1% B nens. Ha
CKOJIPKO YMEHBILIUTCS MIEPBOHAYAJIbHAS CyMMa 4Yepe3 rnojiroaa?
3agava 2.3aBUCUMOCTb MEXy U3Tep>KKaMHu mpon3BoacTBa C u
oobemoM nponykuuu QBeipakaercst pynkiuei C = 30Q —
0,08Q3. OnpeenuTh cpesHUe U NpeeIbHbIE U3IEPKKH IPH
obobeme nponykuuu Q =5 en.

3apgava 3. PyHKumK cnpoca D n npeanoxeHuna Sot ueHbl p

BbIPa*akoTCA COOTBETCTBEHHO YPaBHEHUAMU

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

HaltTn anacTMyHoOCTb cnpoca v npes/oxKeHNA Npu PpaBHOBECHOM
LieHe, a TakKe U3MeHeHWe 4oxoaa (B NpoueHTax) npu
yBe/IM4eHUM LeHbl Ha 10%.

6) Mopaaok npoBeaeHUA NPOMEKYTOUYHOM aTTecTalMm, NOKasaTen u Kputepum

MokasaTtenu n KpUTepmmn oLLeHUMBAHMUA SIK3aMeHa:




— Ha OLLEHKY «OT/IMYHO» — 0OYyYalOLWNIACA LEMOHCTPUPYET BbICOKUI ypoBEHb CHOPMUPOBAHHOCTU
KomneTeHumnn YK-1, BcecTopoHHee, cucTemaTuyeckoe u rybokoe 3HaHMe y4ebHoro matepumana,
c80604HO BbINONHAET NPAKTUYECKUE 334aHNA, CBOOOAHO ONepUpPyeT 3HAHUAMMU, YMEHUAMMU, MPUMEHAET
WX B CUTYaLMAX MNOBbILEHHOMN CIOXKHOCTH.

— Ha OLUEHKY «XopoLwwo» — 0byyatowmincs 4eMOHCTPUPYET CPeaHNM ypoBeHb CHOPMUPOBAHHOCTHU
KomneTeHumnn YK-1: oCHOBHbIe 3HAHUSA, YMEHMA OCBOEHbI, HO AOMYCKAOTCA HE3HAYMUTE/IbHbIE OLINOKN,
HETOYHOCTU, 3aTPYAHEHUNSA NMPU aHAIMTUYECKUX ONepaLmnsax, NePeHoCce 3HAHUN U YMEHWNIA HA HOBbIE,
HeCcTaH4apTHble CUTyaLmn.

— Ha OLUEHKY «yA0BNETBOPUTEIbHO» — 0OYyYaloLWNICA AEeMOHCTPUPYET NOPOroBbIA YPOBEHb
cbopmupoBaHHOCTU KoMMeTeHUUM YK-1: B X04e KOHTPO/IbHbIX MEPONPUATUIA AOMYCKAOTCA OWMOKK,
NPoABAAETCA OTCYTCTBUE OTAENbHbIX 3HAHUIA, YMEHWUI, HAaBbIKOB, 0OYYalOLLMINCA UCMbITbIBAET
3HAYMTENbHbIE 3aTPYAHEHMA NPU ONEPUPOBAHMUM 3HAHUAMM U YMEHUAMM MPU UX NEePeHOCce Ha HOBble
cUTyauum.

— Ha OLEHKY KHeyA0BNeTBOPUTE/NIbHO» — 0DyYatoLWMIiCcA eMOHCTPUpPYeT 3HaHUsA He bonee 20%
TEeopeTUYeCcKoro matepuana, LoNycKaeT CyLWeCcTBEHHbIE OLIMBKM, HE MOXKET NoKasaTb
WHTENINEKTYasIbHble HaBbIKM PELIEHUA MPOCTbIX 33434 UM HE MOXKET NOKa3aTb 3HAHMA AaXKe Ha YPOBHe
BOCMpPOU3BEAEeHUS N 06bACHEHUA MHPOPMALMK,



	7 Оценочные средства для проведения промежуточной аттестации

