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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamMma rnepecMoTpeHa, 00Cy>kaeHa 1 ogo0peHa s peanmsaruu B 2027 - 2028
yueOHOM rojy Ha 3acenanuu Kadeapel [IpukiagaHoit MaTeMaTUKU U HHOOPMATUKH

[Iporokonm ot 20 1. Ne

3aB. kadeapoii 10.A. H3BekoB

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u ogo0peHa s peanmsaruu B 2028 - 2029
yueOHOM rojy Ha 3acenanuu Kadeapsl [IpukinaaHoit MaTeMaTUKU U HHOOPMATUKH

[IpoTtokonm ot 20 . Ne
3aB. kadenpoii 10.A. U3BekoB

Pabouast nporpaMma rnepecMoTpeHa, 00Cy KeHa 1 og00peHa s peann3aiuu B 2029 - 2030
y4eOHOM roly Ha 3aceqaHuu kageapsl [IpukiagHOi MaTeMaTUKH U WH()OPMATUKH

[IpoTrokom ot 20 . Ne

3aB. xadenpoit 10.A. U3Bexos

Pabouas nporpamMma rnepecMoTpeHa, o0CykaeHa u ogoopena ais peanmsaruu B 2030 - 2031
yueOHOM rojy Ha 3acenanuu kadeapel [IpukiaaHoit MaTeMaTUKU U UHGOPMATUKH

[Iporokom ot 20 1. Ne

3aB. xadenpoit 10.A. U3BexoB




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

Lenp ocBoeHus AuCHUIUIMHBI «MaremaTthka» COCTOMT B MOJYYEHHH CTyACHTaMHU
(GyHIaMEHTAIBHBIX MAaTEMaTHYEeCKUX 3HAHUH W TMPOYHBIX NPAKTHYECKUX HABBIKOB IIO
KCMOJIb30BAHUI0 METOJIOB MAaTEMATHUYECKOr0 aHajau3a ISl UCCICAOBAHUS MATEMaTUYECKUX
MOJIEIEN TE€X WJIM UHBIX IPOLECCOB U SBJICHUH, B TOM YHCIIE K SKOHOMHUYECKHUX, IS MOJYyYEHUS
AHAJIMTUYECKUX Y YUCJIEHHBIX PEIICHUM ITOCTABIICHHBIX 3a1a4.

Jnst nocTrKeHHs TOCTAaBIEHHOM LIeJIH B Kypce «MaremaTuka) peraroTcs 3a1auu:

- Pa3BUTUSA JOTHYECKOTO U aJITOPUTMUYECKOTO PEILICHUS;

- OBJIQJICHUSI OCHOBHBIMHM METOJAMU UCCIICIOBAHUS U PELICHHUS MaTEMaTHYECKUX 3a]1ay4;

- BBIPAOOTKY YMEHHS CaMOCTOSITEIIBHO pacIIUpATh MaTeMaTHYeCKHe 3HAHUS W
MIPOBOJUTH MAaTEMATUYECKNN aHAIN3 SKOHOMUYECKHX 3a/a4;

- HCIOJIb30BAHUE METOJ0B MAaT€MaTUYECKOr0 aHajlu3a U €ro MOJAEJIEN B MPAKTUYECKON
JESATEIbHOCTH C MPUMEHEHHEM COBPEMEHHON BBIYMCIUTEIbHON TEXHUKU;

- O3HAKOMUTbH CTYJICHTOB C OCHOBHBIMH MAaTEMATHYECKHUMHU METOJAaMH U MOJIEISMH
HCCJIEJIOBAHUS BEPOATHOCTHBIX 3aKOHOMEPHOCTEN MAaCCOBBIX OJHOPOJIHBIX CIIyYalHbBIX
COOBITHIA.

2 MecTo qucuuIuIMHbI (MOYJisl) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Hucnunnuaa Marematuka BXOJUT B 00f3aTENbHYIO 4acTh Y4eOHOTO IUIaHa
00pa3oBaTeNbHOM MPOTPaMMBbI.

Jdns  wu3ydeHHMs  JUCHMIUIMHBI ~ HEOOXOOWMBI  3HaHMs  (YMEHHs,  BIAJCHHA),
c(OpMHPOBAHHBIC B PE3yJIbTATE U3YUYCHUS TUCIHUILIHH/ TPAKTUK:

Jis  w3ydeHWs  AWCHMIUIMHBI ~ HEOOXOMWMBI  3HaHWS  (YMEHUS,  BIIaJICHUsN),
c(hOopMHUPOBAaHHBIC B pe3yJIbTaTe U3YUYCHUS Kypca MaTEMaTHKH B 00bEME MPOrpaMMbI CPEIHEH
IITKOJIBI.

OcBoenune HaHHOﬁ JAUCHUIIIMHBI ITPEATIoJIaracT, 4YTo B PE3YyJIbTATC U3YUYCHUA IKOJIBHOTO
Kypca MaTeMaTUKH 00ydaroImuiics UMeeT COPMUPOBAHHOE NIPEJICTABICHNE O MAaTEMAaTHUKE KaK
YHUBCPCAIIbHOM S3BIKC HAYKH, 00 nacax U METogax MareMaTHUKH, BJIIAJCCT MaTECMAaTHYCCKUMU
S3HaHUAMU U YMCHUAMHU, COOTBETCTBYIOINMMHA d)ez[epanLHOMy KOMITOHCHTY IroCyJapCTBECHHOI'O
cragziapra o0mero o0pa3oBaHusl, UMEET PA3BUTOE JIOTHYECKOE MBIIIJIEHUE, IPOCTPAHCTBEHHOE
BooOpakeHue, 00J1aJaeT BBICOKUM YPOBHEM AJITOPUTMHUECKOHN KYJIbTYpPHI.

3HaHus " YMCHUA, YCBOCHHBIC B IPOLUECCC M3YUYCHHA MATCMATHKU H€O6XO)II/IMI)I JJISL
OCBOCHMUSA APYTUX JUCHUIIIIMH €CTECCTBCHHOHAYYHOT'O U HpO(i)GCCI/IOHaJ'IBHOFO ITUKJIOB.

3uanus (yMEHUs, BIaJIEHHUs), TOJIYYCHHbIE IPU U3YyUYEHUH JAHHOW JUCHUILTHHBI OyIyT
HEOOXOUMBI JIsl U3YyUEHUS TUCIUTUTHH/TPAKTUK:

MeTtoasr 06paboTKH SKOHOMUYECKOM MH(pOpMau

3 Komnerenunu ody4amomerocsi, popmupyembie B pe3y/jbTaTe 0CBOCHHUSA

AUCHUILVIMHBI (MOYJIs) M IJIAHMPYeMble pe3yJIbTaTbl 00y4eHH sl

B pesynbrare ocBoeHus IUCHUIUIMHBI (Moayisi))  «Maremarukay» oOyuarouuiics
JIOJKEeH 00J1a1aTh CleIyOIMMH KOMITETEHIUSIMU:

KO)] HHAUKaTopa I/IH}II/IKaTOp JOCTHKEHUS KOMIICTCHIIN

OIIK-2 CmocobeH ocymiecTBIsATh cOop, 00padOTKy M aHaNHM3 JAaHHBIX JJIS PENICHUS 3a1ad B
chepe ynpapiieHUs IEPCOHATIOM;




OIIK-2.1

OcymectBisier c60op, 00pabOTKy MaHHBIX IS pElIeHHs 3amad B cdepe
YIPaBJICHUS TIEPCOHAIOM

OIIK-2.2 Brissnser 3aKOHOMEPHOCTH, HCIMOJIb3ysl MPUHIUIBI M METOJbI
yVOpaBlIEeHUS TEPCOHAIIOM JUIS  aHalu3a COLMAbHO-3KOHOMHYECKHE
po06JieM U IPOIECCOB B OpraHU3aluu

OIIK-2.3 O060CcHOBBIBaET YKOHOMUYECKH, MPUHUMAEMbIE YIIPABICHUECKUE PEIICHUS




4. CTpyKkTypa, 00bEM U coepkaHue TUCHUILINHBI (MOLYJIs1)

OO0mmas TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABISIET 6 3a4eTHBIX eIUHMI] 216 akaja. 4acoB, B TOM

qHuCIIC:

— KOHTakTHas padota — 128,05 akax. 4acos:
— ayauTopHas — 123 akaj. 4acos;
— BHeayauTopHas — 5,05 akaj. 4acos;

— caMocTosATeNbHas paboTa — 52,25 akaj. 4acos;
— B (hopme npakTHyecKoi moarotoBku — 0 akas. Jac;

— MOJTOTOBKA K AK3aMeHy — 35,7 akaj. Jac

d)opMa arTeCTaluu - 3a4€T, ODK3aMCH

AynutopHas o =
o KOHTakTHas paboTa E = dopma TeKyIIero
=
B B aKaJI. yacax 3] Bun KOHTPOJIS
Paznen/ rema 3 (B axan ) EB y P Kon
g & © | caMoCTOsTEIBHOM | ycreBaeMOCTH U
JUCIUATIIAHBI 5 [ " KOMIIETEHIIHH
O g £ paboThI TIPOMEKYTOUHON
Tlek mal. | mpakT. Z 'S aTTeCTaluu
3aH. 3aH. O =
1. 1. DyleMeHTBI JIMHEHHOH,
BEKTOPHOH anreOphl 1
AQHAJITUYECKOI reOMeTpHun
1.1 1.1. DnemeHTHI
JIMHEWHOM anreopsl: - BBIIIOJTHEHHE
P OIK-2.1
MAaTPHIIBI, OTPEICITUTEIH, MPaKTHYECKOTO
o OIIK-2.2
CHCTEMBI JIMHEHHBIX 6 4 4 3aganus Ne 1 - Tect Ne 1
. OIIK-2.3
anreOpanveckux «JIunelinas
ypaBHEHHUH; OallaHCOBbIC anreOpa»
MOJCIIH B SKOHOMHUKE 1
- BBITIOJTHEHUE
MPaKTUIECKOTO OIK-2.1
1.2 1.2. Bexropnas anrebpa 3amanust Ne 2 - TecT Ne 2 OHK-Z. 2
¥ aHAJIUTHYCCKAs! TCOMETPHS 5 4 5 «BexkTopHas - ITOTOBBIN TECT IO OIK 2' 3
Ha IIIOCKOCTH anrebpa u pasgeny 1 )
aHaJUTHYECKas
reOMETPHS»
HWroro no pazaeny 11 8 9
2. 2. MateMaTU4eCcKHii aHAIN3
- BBHITIOJTHEHHE
OIIK-2.1
2.1 2.1. Ilpenensr MPAKTHIECKOTO OIIK-2.2
HOCJIEI0BATCIIFHOCTH U 5 4 5 3aJIaHUS 110 TEME - Tect Ne 3 OIIK 2' 3
(hyHKIUU «MaTeMaTHYECKH )
W aHaIU3)»
- BBITIOJTHEHUE
OIIK-2.1
MPAKTHIECKOTO
2.2 2.2. HenpephIBHOCTH P OIlK-2.2
5 6 5 3aJIaHUS 110 TEME - Tect Ne 3
(hyHKLIMU; TOYKH pa3pbiBa 1 OIIK-2.3
«MaTeMaTHYECKH
¥ aHAIIN3)
- BBITIOJTHEHUE OIK-2.1
2.3 2.3. IlpousBoanas NPaKTHYECKOTO OHK-Z.Z
(hyHKIIUY OTHON 5 6 5 3aJIaHus 110 TeME - Tect Ne 3 OIIK 2' 3
TIEpEMEHHOMN «MaremaTuuecku '
¥ aHaIIN3)
2.4 2.4. HeonpeieeHHBIN, 5 6 5 - BBITIOJIHCHHE - tect Ne 3




OTIpe/IeICHHBIN U

MIPAKTHYCCKOT'O
3alaHusA 110 TEMEC

HECOOCTBEHHBII HHTETpall «MareMaTuaecku
i aHanu3»
- BBINIOJTHEHNE
MIPaKTHIECKOTO OIlK-2.1
2.52.5. ®yHkIuu 3aJ[aHus 110 TeMe - tecT Ne 4 OIIK-2.2
5 6 51 N
HECKOJIbKHX MEPEMEHHBIX «DyHKINU - UTOTOBBIN TECT OIIK-2.3
HECKOJbKHX
MIepEMEHHBIX»
HWroro no pazaeny 25 28 25,1
3. 3auér
3.1 TToaroToBka K 3a4€Ty 3auér
Hroro o pazneny
Hroro 3a cemectp 36 36 34,1 3a4ET
4. 3. Teopus BeposiTHOCTEH
- IZLIHOH::HS/IZ OIK-2.1
4.13.1. Cryaitusie 10 10 32pagllzqnol<TeFMe - tecT Ne 5 OIK-2.2
COOBITHSA A h OIIK-2.3
«Teopus
BEPOSTHOCTEW»
- IZLIHOH::HS/IZ OIK-2.1
4.2 3.2. Criyvaiitble MPaKTIHeCkon OIIK-2.2
4 6 3a7aHus 110 TEME - tect Ne 5
BEJINYUHBI OIIK-2.3
«Teopus
BEPOSTHOCTEW»
HWroro no pazgeny 14 16
5. 4. MaTtemaruueckas
CTaTHCTHKA
- BBITIOJTHEHUE OIIK-2.1
5.14.1. Toyeunsle u MIPAKTUYECKOTO OIIK-2.2
UHTEPBAIbHBIE OLICHKU 2 6 3aJlaHud 10 TeMe - TecT Ne 6 '
OIIK-2.3
BBIOOPKHU «MatemaTnuecka
S CTATHCTHKA
- BBITIOJTHEHNE OIK-2.1
K K
5.2 4.2. IlpoBepka MPAKTHACCKOro OIlK-2.2
1 8 3a/1aHus IO TeEMe -tecT Ne 6
CTaTHCTHYECKUX THUITOTES OIIK-2.3
«MaremaTHuecka
s CTATHCTHUKA»
5.3 4.3. Anams e OIK-2.1
3aBUCHMOCTEM P - Tect Ne 6 OIIK-2.2
4 18,15 | 3amanwus mo Teme N
(KOppETSAIHOHHO- - UTOTOBBIN TECT OIIK-2.3
. «MaremaTruecka
perpecCHOHHBII aHaH3)
1 CTATUCTHKA»
HWroro no pazaeny 3 18 18,15
6. Dx3ameH
6.1 Dx3amen
Wroro no pazneny
Hroro 3a cemectp 17 34 18,15 JK3aMeH
Hroro no aucumruinie 53 70 52,25 3a4eT, SK3aMeH




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

Peanuzanus KOMIETEHTHOCTHOTO MOJX0a MPEAyCMaTpUBaET UCIOIb30BaHUE B
y4eOHOM MPOLIECCe AKTUBHBIX M MHTEPAKTUBHBIX ()OPM IIPOBEJCHHUS 3aHATHI B COUETaHUU C
BHEAyIUTOPHOMN paboTOi ¢ 1eNbio (OPMUPOBAHUS U PA3BUTHSI MPOPECCUOHAIBHBIX HABBIKOB
oOyuatomuxcs. Cornacho 1. 34 [opsiaka opraHu3alvy U OCYyIIECTBICHUS JAATeIbHOCTH IO
o0Opa3oBaTenbHBIM IIPOrpaMMaM OakanaBpuaTa BICIIET0 00pa3oBaHus (YTB. IPUKA30M
MOwuH P® ot 05.04.2017 1. Ne 301), mpu mpoBeieHUH YUCOHBIX 3aHATHIH 00€CTICUNBACTCS
pa3BUTHE y 00yYarOIIUXCs HABBIKOB KOMaHIHON PaOOThI, MEXIMYHOCTHON KOMMYHUKAIIWH,
MPUHSATHS PEIICHUH, JIMJEPCKUX Ka4eCTB, B TOM YHUCIIE C YYETOM PETHOHAIBHBIX
0COOEHHOCTEH MpoQeccuOHANbHOMN A€ATeTbHOCTH BBIITYCKHUKOB U TOTPEOHOCTEH
paboToaaTeei.

Bri6upast Ty WM UHYIO TEXHOJIOTHIO paboThI ¢ 00yUYaIOIMMUCS, HEOOX0IUMO UMETh
B BUJLy, YTO HanOobIero agp¢exra oT ee NPUMEHEHUSI MOKHO JIOCTUYb, €CITU YUYUTHIBATh
e o0pazoBaHus, Ha peallin3alliio KOTOPhIX JOJHKHA OBITh HAIlpaBiieHa u3dupaeMas
TEXHOJIOTHS, COACPKAHKE, KOTOPOE MPEACTOUT MepeiaTh 00yJarOIUMCS C €€ TTIOMOIIIBIO, a
TaKXe yCIIOBHS, B KOTOPBIX OHA OyIeT UCTIOIb30BAThCSI.

B nameii paboTe MbI HCIIOIB3YEM CIICTYIOIICE.

1. Tpaguimonnsie 00pazoBaTeNbHbIC TEXHOJIOTHU. Opranu3aius 00pa3oBaTeILHOTO
rpoiiecca, MpeanoiaracT IpsIMyr0 TPAHCIIAINUIO 3HAHUM OT MPEToIaBaTess K CTyACHTY
(IpenMyIIEeCTBEHHO Ha OCHOBE OOBSICHUTEIHLHO-HJUTFOCTPATUBHBIX METOJIOB OOYUICHHS).
VYyebHas AeSITEIBHOCTD CTYACHTa HOCUT B TAKUX YCJIOBHSX, KaK MPaBUIIO, PEMPOTYKTUBHBIN
XapaxkTep.

®opMbl yUeOHBIX 3aHSATUH:

- “H(OPMALIMOHHAA JIEKIHS — MOCJIeI0BATEIbHOE U3JI0KEHUE MaTepurasa B
TUCIUILTMHAPHOM JIOTUKE, OCYIIECTBIIIEMOE MPEUMYIIIECTBEHHO BEepOATLHBIMH CPEJICTBAMHU.

- MPAKTHUYECKOE 3aHATHE, TTOCBSIIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB
10 TIPEITIOKEHHOMY QJITOPUTMY.

2. Texnosoruu npoekTHOro o0yueHnus. OOpa3oBaTeNbHBIN MPOIIECC TOCTPOCH B
COOTBETCTBHUH C AJITOPUTMOM TMTOATATHOTO PELICHUs TPOOJIEMHOM 3a]a4K WIIA BBITTOJTHEHUS
y4yeOHoro 3aaanus. [IpoekT npeanoiiaraeT COBMECTHYIO yueOHO-TI03HABATEIbHYIO
JeSTeTLHOCTh TPYMIBI CTYICHTOB, HANIPABJIEHHYIO Ha BEIPAOOTKY KOHIICTIIIMH, YCTAaHOBJICHUE
nenen u 3a1a4, GopMyIHPOBKY 0KHIAEMBIX PE3YyJIbTAaTOB, ONPEIEICHUE PUHIIUIIOB U
METOJMK PEIICHHS TTOCTABJICHHBIX 3a]1a4, IJIAHUPOBAHUE X0 pabOThl, TOUCK JOCTYITHBIX U
ONTUMAJIBHBIX PECYPCOB, MOATAMTHYIO PEATU3AIUIO TIJIaHa PAOOTHI, MPE3CHTAINIO
pe3yabTaToOB pabOThI, UX OCMBICIICHUE U pediiekcuto. [IpumeHnseTcs B OCHOBHOM IS
nepexo/ia KOMIIETEHIIMM Ha YPOBEHb BJIA/ICHHS.

OcCHOBHBIE TUTIBI PUMEHSIEMBIX HAMHU B 00pa30BaTEeIbHON EATETLHOCTH MPOEKTOB:

HccnenoBatenbCkuil MPOEKT — CTPYKTypa NpuoInKeHa K popmMaTy HayqyHOTO
HCCIe0BaHM (JI0Ka3aTENhCTBO AKTyIbHOCTH TEMBI, OTIPECIICHUE HAYYHOU MPOOIIEMBI,
npeaMeTa U 00bEKTa UCCIEAOBaHMS, IEJICH U 3a/1a4, METOJIOB, ICTOYHUKOB, BBIIBI)KCHHIE
THUTIOTE3bI, 0000IIIeHNEe PEe3yIbTaTOB, BEIBOBI, 0003HAUYCHNE HOBBIX Mpo0OsieM). Pe3ynpraTom
SIBJISIETCS] yueOHast KapTa Mo MOJIYJIIO HaIllel 00pa3oBaTeIbHOM MPOTPAMMEI.

TBOpYECKUI TPOEKT, MPEAOIATAIOMIAN B OTIIMYUE OT NPEIbIAYIIETr0, KOHEUHbIN
MPOAYKT B CIEAYIONINX BApUAHTAX — ra3eTra K HCTOPUYECKH 3HAUMMOMY
«MaTeMaTHIECKOMY» COOBITHIO (Mpa3aHuK uncia «[1uy» u T.11.); «MaTeMaTHIeCKas»
OTKpBITKA (CBOETO poja yueOHas KapTa, TOJIbKO HehopMaIbHO, KpacOYHO 0(OPMIICHHAS;
BHUJIEOPOJUK «l Haydy Bac pemarh ...» U T.II.

HubopMalinoHHBIN TPOEKT — y4eOHO-TT03HABATEIbHAS JESTEILHOCTD C SIPKO
BBIPKEHHOW IBPUCTUUYECKOM HAMPABICHHOCTHIO (MIOUCK, OTOOP U CHCTeMAaTU3alUs
nH(MOPMAILIUY O KAKOM-TO 00BEKTE, 03HAKOMJICHHE YUYACTHUKOB MPOEKTA C ITOM
nHpopMaluel, ee aHau3 U 0000IIICHHE W, HAKOHEII, TPE3CHTALIHS 110 TPAKTHYECKOMY
IIPUJIOKEHUIO).



4. apopManimOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.
Opranuzanus 00pa3oBaTeIHLHOTO MpoIecca ¢ IPUMEHEHUEM CIICITUATN3UPOBAHHBIX
MPOTPaAaMMHBIX CPEJl U TEXHHYECKUX CPEICTB PadoThl ¢ MHpOpMaluei (MHPOPMAIMOHHYIO
cpeny yuusepcutera MOODLE).

6 YueOHO-MeTOAMYEeCKOE oDecleyeHre CaMOCTOSITeJIbHOIH padoThl 00y4aOImMXCcs

[IpencrapieHo B mpuioxeHuu 1.

7 OueHoYHbIE CPeCTBA JJIA POBeIeHNsI IPOMEKYTOYHOM aTTeCTAMHU
[IpencraBneHs! B IpUI0KEHUU 2.

8 YueOHO-MeTOAMYEeCKOe U HH(POPMALIMOHHOE o0ecnievyeHre TUCHUUIIMHBI

a) OcHoBHas JInTeparypa:

1. unager B. C. Beicmas maremaruka: yaeonuk / B.C. [lIumageB. — Mocksa:
NH®PA-M, 2019. — 479 ¢. — (Bsiciiee oOpa3oBanue). — WwWw.dx.doi.org/10.12737/5394.
- ISBN 978-5-16-101787-6. - Tekcr: 3JIEKTPOHHBIN. -
URL.:https://znanium.ru/catalog/product/2235901.— Pexum JIOCTYIIA: JUTS
ABTOPH3.TI0JIb30BATEIICH.

2. Maremaruka: yue0. mocooue / FO.M. Jlanunos, JI.H. XKypOenko,
I'.A. HuxonoBa, H.B. Hukonosa, C.H. Hypuesa ; mox pexn. JI.H. XKyp6enko,
I'.A. HuxonoBoii. — MockBa: UH®PA-M, 2019. — 496 c. — (Bricimee o6pa3oBaHue:
bakanaspwuar). - ISBN 978-5-16-102130-9. - Tekcr: AJIEKTPOHHBIH. -
URL.:https://znanium.ru/catalog/product/1818645.— Pexum JIOCTYIIA: JUTS
ABTOPU3.I10JIB30BATENICH.

0) lonosiHuTeILHAS JINTEPATypa:

1. Teopus BeposiTHOCTEH U MaTeMaTH4eckasl CTaTUCTUKa: YdyeOHoe nmocodue / bu
-prokoBa JI.I'., boopuk I".U., MatseeB B.W., - 2-e uza. - Mocksa: HUL] UH®PA-M, 2017. -
289 c. (Beicuiee oopazoBanue: bakanaBpuat) ISBN 978-5-16-011793-5. - Tekcr:
anektponHbIi. - URL:https://znanium.ru/catalog/product/2053975.— Pexxum nocrtyma:

JUISL aBTOPU3. MOJIb30BaTENCH.

2. Matemaruka B mpuMepax u 3aaadax: yuaed. mocodue / O.M. Jlertsipea, JI.H.
Kyp6enko, I'.A. Hukonona, H.B. Hukonosa, C.H. Hypuesa. — Mocksa: UH®PA-M, 2019.
— 372 c. — (Bwicuee o6pazoBanue: bakanaspuar). - ISBN 978-5-16-102288-7. — Tekcr:
anekTponHeii. — URL:https://znanium.ru/catalog/product/1588756.— Pexum goctyma: s
aBTOpU3. TOJIB30BATENECH.

3. Manko, I1.E. Bricmias MaTemMaTHKa B YIIpaXKHEHUX U 3a1a4ax. (B 2-x gacTsx)
[Texcr] / II. E. Jlanko, A. I'. ITonos, T. 5. KoskeBHukoBa. - M.: Beicmias mkoina, 1986-2009.
ISBN: 978-5-488-02201-0. - 6omee 1000 .

4. ®uxtenronsbll, .M. OcHOBBI MaTEMaTHYECKOTO aHANIN3a: Y4eOHUK: B 2 acTsax / [.M.
®uxrtenronsil. — 11-e u3a., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 1 — 2019.

— 444 c. — ISBN 978-5-8114-0190-1. — TeKcT : 31eKTpOHHBIHN // DIEKTPOHHO-
oubnmoteunas cucrema «Jlanby : [caiit]. — URL: https://e.lanbook.com/book/112051. —
Pexxum moctyma: A aBTOpU3. MOIB30BATENCH.

5. @uxrtenronsil, [.M. OCHOBBI MATEMaTUYECKOTO aHATN3a: yUSOHHK: B 2
gacTax / .M. ®uxrtenronbu. — 10-e uza., crep. — Cankr-IlerepOypr: Jlanb, [0.T.]. —

Yactp 2 — 2019. — 464 c. — ISBN 978-5-8114-0191-8. — TekcT: 2neKTPOHHBIH //
DnekTpoHHO-OnbroTeyHas cucreMa «Jlanpy : [caiit]. — URL:
https://e.lanbook.com/book/115730. — Peskum mocTyna: JIsiaBTOPU30BaHHBIX MOIh30BATEICH.

6. lllunaues B. C. 3amaunuk no BeIciIe MmaTemaTuke: yueo. mocooue / B.C. [llunaues.



https://znanium.ru/catalog/product/2235901
https://znanium.ru/catalog/product/1818645
https://znanium.ru/catalog/product/2053975
https://znanium.ru/catalog/product/1588756
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730

— 10-e u3x., crepeorun. — Mocksa: UHOPA-M, 2020. — 304 c. — (Bricmee
obpazoBanmue). - ISBN 978-5-16-101831-6. — Tekcr: anexkrponHsbiif. — URL:
https://znanium.ru/catalog/product/2210902

B) MeToauvecKue yKa3aHus:

1. A6pamoBa, I.M. DieMeHTHI BEKTOPHOU anreOphl M aHATUTHIECKON
reometrpun: Metoauueckue yka3aHus A CTyAeHTOB | Kypca Bcex creruaibHOCTEeH. —
MI'TY, 2008. - 16 c.

2. Axmanosa, 3.C. Heonpenenennsiit uarerpan: Terpaab-koHcnekt — MI'TY,
2008. - 23 c.

3. Baxpymesa, M. A. Kpussle u noBepxHoctu 2 nopsiaka. [lonsipaas cucrema
koopauHar. [Ipaktukym — Marautoropck: 'OY BITO «MI'TY um. I'.H1. HocoBay, 2009. —
19 c.

4. T'opsiueBa, H.A. Teopust pyHKIMI KOMITJIEKCHOTO NTEPEMEHHOTO:
Meroanueckue yka3aHus U BapuaHThl MHAWBUIYAIbHBIX 33JIaHUN JUIsl CTYJIEHTOB BCEX
crenranbHocTed — Marnutoropek: ['OY BITO «MI'TY um. I''1. HocoBay, 2011. — 28 c.

5. I'paueBa, JI.A. OnpeneneHHblil HHTErpall: METOAMYECKUE YKa3aHUs AJI CTYJIEHTOB —
Marnutoropck: ['OY BIIO «MI'TY um. I''1. HocoBay, 2010 — 12 c.

6. 'paueBa, JI.A. DneMeHTHI JIMHEHHOM anreOpbl, BEKTOPHOM aireopsl u
aHaJIMTUYeCcKoi reoMeTpun: YuebHoe nocodue. - Maruuroropck: I'OY BIIO «MI'TY um.
I'.'1. HocoBa», 2010 — 63 c.

7. I'yruna E.M. JIaGopaTopHbIl MPAKTUKYM 10 CTATUCTUKE C MPUMECHECHHUEM
EXCEL: Metoxa. yka3. u1s 1abopaTopHBIX pabOT IO MAaTEMaTHYECKOW CTaTHCTHKE. -
Marnutoropck: ['OY BIIO «MI'TY um. I''1. Hocoa», 2009 — 40 c.

8. M3ocoB A.B. 'apmonnueckuii ananus: Meroauueckue yka3aHus U BApUaHThI
3aJlaHu# A7l CAMOCTOSITENNFHOM paboThI M KOHTPOIIS 3HaHUM cTyaeHToB. — MI'TVY, 2009. — 24
c.

9. Makcumenko, M.A. CoObITHs 1 BeposiTHOCTh. YacTh 2: MeTtoa. ykas. -
Marnutoropck: 'OY BIIO «MI'TY um. I''1. HocoBay, 2010. — 25 c.

10. Masiuenko, E.I1. TlpousBoanas u quddepenunan pyukuun. [IpakTukym.-
Marnutoropck: 'OY BIIO «MI'TY um. I''1. HocoBay, 2010. — 38 c.

11. Mastuenko E.I1. MccrnenoBanue GyHKIMH U TOCTpOCHUE TPadUKOB.
[Ipaktuxym. — Marautoropck: I'OY BIIO «MI'TY um. I'.'11. HocoBa», 2011. — 20 c.

12. CaBymikuna H.®. Kom6unatopuka. CoObiTre 1 BeposTHOCTb. YacTs |:
Komb6unaropuka. Anredpa codbITil: MeToa. ykazaHus o JUCIHUILIMHE «MaTemMaTukay Juis
cryaenToB | kypca Beex cnenuansHocteil. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe o0ecnieyenune

HaHMT_II{SBaHHe Neo norosopa CpoK AeiCTBUS TUIEH3UU
7Zip cB00OOHO pactpocTpansemoe [10 6eccpouHo
MathCAD v.15
Education 1-1662-13 ot 22.11.2013 6eccpouHO
University Edition
FAR Manager cB000HO pactpocTtpansemoe [10 O6eccpouHo

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI

| Haspanue kypca | Ccplika



https://znanium.ru/catalog/product/2210902

?EKTPOHHHQ pecypcel oubmaorexn MITY m. https://host.megaprolib.net/MP0109/\Web
d)ezlepaanLm 06pa3OBaTeHBHHI/I nmopTanin — http://ecsocman.hse.ru/
DKOHOMHUKA.
Hanuonanbaas .
HH()OpMaAIIMOHHO-aHAIUTHYCCKAS URL: . . .

N . https://elibrary.ru/project risc.asp
CUCTCMaA — POCCI/II/ICKI/II/I HHACKC HAY4YHOI'O

9 MaTepuajibHO-TEXHHYECKOE o0ecreuyeHne UCHMIJINHbI (MOIYJIA)

MatepuanbHO-TEXHUYECKOE 00€CIIeYCHHE TUCITUILINHBI BKITFOYACT:

MaTepI/IaJIBHO-TGXHI/I'-IGCKOC O6€CHC‘-ICHI/IC JUCHUITJIMHBI BKIIFOHACT:

- Y4eOHbIe ayAUTOPUH TS TPOBEICHUS IPAKTHUSCKUX 3aHATHH, 3aHATHN
JICKOMOHHOI'O THUIIA, I'PYIIIIOBBIX U MHAWBHUAY AJIbHBIX KOHCYJILTaI_II/II\/JI, TCKYLICTO KOHTPOJIA U
HpOMe)KYTO‘IHOI\/JI arrecraluu. OCHaH_[eHI/IeIMy.HbTPIMeI[HﬁHbIe Cpe€acCTBa XpaHCHM:, IICpCaAaAdIn
U mpeacTaBieHus nHpopmarui. Komiieke MeToauueckux pa3padoTok (pa31aTouHoro
Marcepurajia 1 MECTOANYCCKUX YKaBaHHﬁ) I/I\I/IJII/I KOMIIJIEKC TECTOBBIX 3aI[aHHﬁ JJIs1 ITIOATOTOBKH
Y TIPOBEACHUS IPOMEKYTOUHBIX U PYOEKHBIX KOHTPOJICH.

- [Tomernenust 11 caMOCTOSATEILHON padoThl 00y4Jaronuxcs. OCHaIeHUE:
nepcoHajIbHbIC KOMIBIOTEPHI ¢ maketom MSOTffice, Beixogom B UHTEpHET U € TOCTYIIOM B
NEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIIEHYIO CPEy YHHBEPCUTETA.

- [Iporpammusie cpeacrea: MSWindows (Ne mum. MicrosoftimaginePremium
D-1227-18 ot 08.10.2018 g0 11.10.2021; D-757-17 ot 27.06.2017 no 27.06.2018);

MSOffice 2007 (Ne 135 ot 17.09.2007, 6eccpouno);

ApxuBaTop 7Z cBOOOIHO pacnpocTpaHsieMoe, 0€CCpOdHO);

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

- [ToMemenue uIst XpaHeHUs U TPOPHIAKTHYCCKOTr0 00CTyKMBaHUs y4eOHOTO
obopynoBanus. OcHaileHue: mKadwl 115 XpaHeHUs Y4eOHO-METOAMYECKON IOKYMEHTAIIUH.


https://host.megaprolib.net/MP0109/Web
http://ecsocman.hse.ru/
https://elibrary.ru/project_risc.asp

Ipuioxenne 1
Ilpumepnvie npakmuueckue 3a0anus:

«/IuHeiiHasl, BeKTOPHAs ajredpa n aHaauTuyeckas reomerpus. {uddepenunanbHoe
ucuuciaenune ®OI»

3aganue 1.

Pemmre cucremy Tpems criocobaMu: a) MaTpUUHBIM criocobom; 6) o popmynam Kpamepa; B)
MeroaoM ["aycca

X—2y—-32=3,
3X+y-2z=9,
2X—3y+5z =4,

3amanue 2.

1) Haiigure yron Mexay BekTopaMu @ W b, ecimm @ = (2; —1), b= (— 2, 2).

[MocTpoiiTe qaHHBIC BEKTOPHI B cUucTeMe KoopauHat OXy, a TAK)Ke BEKTOPBI, H300paKarolue:

2a+b, a-3b.

2) YKaxuTe Cpely HIDKCIPUBEICHHBIX BEKTOPOB OPTOrOHAJBHBIC, KOJUIMHEApPHBIC, a TaKXKe
KOMIUTAaHApHBIC: A = (— 3-1 4), b= (2,-2;1), c= (2; %; —%), d= (7;11;8). Bpruucaute

IJI0NIAAb apajuiesiorpaMmmMa, OCTPOEHHOI0 Ha BEKTopax b u C.
3ananmue 3.

Hamucars ypaBaenue npsimoit AB, eciin A(— 1 2; 3), B(— 1 2;—1). Bprunciute paccTosiHue Ot
TOYKH A ATOM MPSMOH JI0 MIOCKOCTH, MPOXOAIICH uepe3 TOUKy B, mepneHauKyIsIpHO BEKTOPY
N(0;-3;9).

3ananmue 4.
TIpuBenuTe K KAHOHMYECKOMY BHIY U TIOCTPOITE KpUBYIO X —4X+2y? —4y =0

3aganue 5.

Breruncaute MpCaACIIbL:

o l+4x—-xt i 3x-arcsin2x l J2x-1-+5
a) Ilmﬁ, Im—sﬂB) Im :
x> X 4+ 3X2 + 2X x-0 COS X — COS® X x—3 x—3
3amanmue 6.
) y  d?y 3 s X =Cctg2t,
Ha e — U — ra) y=e : 6 i
e W o A GynKuwid: a) y y = In(sin 2t).

3aganue 7.



2x—-7

x* —4

CocraBbTe ypaBHEHHE KacaTeIbHOW K KPUBOM: y= B TOUKE Xx,=-1. Hapucyiite
KacaTeJbHYIO0 U KPUBYIO.
3ananue 8. Beruuciaure HeonpeeIeHHbIC HHTETPaIb

1) I(1+tgz3x)dx; 2) j%dx; 3)[arcsin5xdx; 4) J‘Inj(xdx.
X+ X

3aganue 9. Briunciure onpeneacHHbIe HHTETPAJIb

2 4,5 _
X _dx: 23 jx—ldx

1)
e?* 1 ¥2x -1

(L—sin2x)’dx; 2)

O 0 | N
O'-,H

3ananme 10. Haiiqure turomanu ¢uryp, orpaHuueHHBIX JHHUAME. B 3amade (0) mpu

MOCTPOCHHUH JIMHUHU BOCTIOIB3YUTECh TAOMUICH BaKHEHIINX KPUBBIX B IMOJISIPHON CHCTEME

KOOPJIMHAT:

a) Xy=6, x+y-7=0; 6) p°=2c0S20p.

3ananue 11. Halimure ;yiMHy qyru KpuBOu x=22 cost, 0<t< g,[ .
y =22sint, 3

3aganue 12. Boruncautbh HeCOOCTBEHHBIN MHTErpal UM YCTAHOBUTH €0 PACXOJIUMOCTb:

© A 4 dX
1y [ x%e ™ dx. A e t—
) | ) '2[3(4—x)2

«(I)yHKlII/II/I HECKOJBbKHUX MMEPEMECHHBIX»

1.Haiitu u mnoctpouts o0nacte omnpenesneHus (yHKIUN
z=In(4—x*—y?)—arcsin(2-y).

2. Haiiiute dYacTHBIC TPOM3BOAHBIC TIEPBOTO MOPSAKA (YHKITUH:

X+Yy

z2=3xy® —sin(x* +y) + .
X-y

3. Haiigute rpagueHT ckanspHoro monus U = x? + y2 — 2% mero Mojyib B Touke M (3-12) .

4. Mna ¢ynxmuu  Z = In(2x* +3y®) B Touke A(l, 1) HaiiTu nNpOM3BOAHYIO B

HarpaBieHun BekTopal =3i+2]j.



5. Hamicath ypaBHEHHe KacaTelbHOH IIOCKOCTH U HOPMAJIH K TIOBEPXHOCTH Z = /9 — X> — Y

2

B Touke M (l; 2 2).

[EEN

o

«TCOPI/IH BQPOHTHOCTeﬁ. MareMaTHeCKasi CTATUTCTHKA»

B ypue 12 mapos. Cpeau 3tux mapos 3 Oenbix u 9 yepnbix. KakoBa BepoSTHOCTH TOTO, YTO
Hay a4y BBIHYTHIN IIap OKa)KeTcs OenpiM?

B papuoctynuu tpu mukpodona. J{s KaxkI0ro U3 MepBbIX IBYX MUKPO(POHOB BEPOSTHOCTH
TOr0, 4TO OH BKJIKOYEH B JaHHbIA MoMeHT, paBHa 0,45, a mus Tperbero — 0,9. Haiitu
BEPOSATHOCTH TOTO, YTO B JAHHBI MOMEHT BKJIFOUEHBI 2 MHKPO(dOHA.

B nponake uMeroTcst Oeible ¥ KOpUYHEBBIE SIIa B COOTHONIEHUH 2:3, TPUYEeM IMPOU3BOJICTBO
60% OGenbix u 71% KOPUYHEBBIX UL JATHPYETCS THEM, IPEIIICCTBYIONIUM JHIO IPOJAXKH, a
OCTAJIbHBIC SHIAa JATHPYIOTCS Oosiee paHHUMH 4YuciaMmu. [lokymarenb 3aka3bIBaeT SHIIA,
JTATUPYEMbIEe JTHEM, MPEAIICCTBYIONIMM JHIO MPOJAKHU, HE3aBUCUMO OT uX IBeTta. Kakosa
BEPOATHOCTH TOTO, UTO MY MPOAATYT PEIIETKY OEbIX SHIL?

Tenedonnas cerb yupexjaeHus obcmyxkuBaer 200 aboHEHTOB. BeposTHOCTH TOTO, YTO B
T€YEHHE MHHYTHl BHYTPU OSTOM CETH KTO-TO KOMY-TO IMO03BOHHT, paBHa (,7. Kakoa
BEPOSITHOCTH TOTO, YTO B TEUCHUE MUHYTHI OyeT 5 3B0OHKOB? KakoBa BEpOsITHOCTh TOTO, UTO B
T€YeHHe MUHYTHI OyaeT He Oonee 5 3BOHKOB? HaliTu HauBeposTHeiIIee YnCciIO 3BOHKOB B
TEYECHUE MUHYTHI.

3amaH psa pacmpeneneHus ciydaiHoil BenwmuuHbl X. HaliTu maTematuueckoe oKuJaHHe,
JICTICPCHUIO U CpeJIHEee KBaApaTuieckoe oTkiioHeHue. [Toctponts QyHKIMIO pacpeaeieHusl.

X 4 6 10 12
P 0.3 0.2 0.2 0.3

J11s1 HeTIpepBIBHOM CITydaifHOW BeTMUMHBI 3aaHa pyHKIus pacnpenenenus F (X) Tpebyetcs

HalTH IJIOTHOCTh pacHpeesIeHus f(x), MaTeMaTHUYeCcKoe OXKUAAHHE, JUCIIEPCHUI0, CpeHEe
KBaJIpaTUYECKOE OTKJIOHEHHE. BBIUMCINTE BEPOATHOCTH TOTO, YTO OTKJIOHEHUE CIydalHOU
BEJIMYMHBI OT €€ MaTeMaTH4YeCKOro OXHaaHus OyneT He 0ojiee CpeHEero KBaJpaTUu4ecKoro
oTkJoHeHus. [TocTpouTs rpaduk GyHKIUH.

0 ,  Xx<0
F(x) = %-(1—c032x) : OSXS%
1 , T
X>=
2

3aKoH pacrpesesieHUs] CUCTEMbI JUCKPETHBIX CIyYalHbBIX BEJIIMYUH (X ,Y) 3a7aH TaOIuIEen.
Haiitu kosdduiment xoppensiuu I, U BEPOATHOCTb MOMAJAHHS CIIyYailHOW BEINYHMHBI

(X,Y) Bo6macts D.

0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4; 1<y<4}




Ipuiio:xkenue 2

OIIeHO‘lHLIe cpeacrea AJid MIPpoOBEACHUSA l'lpOMe)KyT()‘{H()ﬁ aTrTreCTallumn

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPEJACTBA /1JIsl IPOBeAeHUA
MPOMEKYTOYHOM aTTEeCTAIMU:

WNHukatopsl

OneHouHble CpeCTBA

OIIK-2 CniocoGeH ocymIecTBIATh COOp, 00paObO0TKY M aHAJW3 JaHHBIX JJIs PEIICHUS 3a7a4 B
cdepe ynpapieHUs! IEPCOHAIOM;

OIIK-2.1:

OcymectBiser coop,
00paboTKy TaHHBIX JIJIS
pereHus 3a1a4 B cepe
YIIPaBJICHUSA [IEPCOHAIIOM

10.

llepeuenvb meopemuueckux 60npocos.
YucnoBast OCIe0BaTENbHOCTD U €€
npenesn. CBOMCTBA CXOAIIUXCS
IIOCJIEA0BATENBHOCTEN.
OyHkuua ogHoU nepeMeHHou. [Ipenen
(GYHKIUH B TOUKE U OECKOHEUYHOCTH.
VYcnoBue cylecTBoBaHusl peaeda.
OAHOCTOPOHHKE NIPEIEIbI.
beckoHeyHo maible 1 O€CKOHEYHO OOJbIINe
¢GyHKIMH 1 UX cBoiicTBa. Teopema o cBsi3u
npezaena u OeckoHedHo Majoi. [lepBoiii n
BTOpOI 3aMeydaTeIbHble IPEIEIbI.
HenpepbIBHOCTh (PyHKIIUHN B TOUKE.
CBoiicTBa (pyHKIINIA, HETIPEPHIBHBIX B TOUKE.
Touku pa3pbiBa QyHKLIUI U UX
KJIacCU(pUKaIUs.
[IpousBogHas. MexaHn4eCcKui,
Tr€OMETPUYECKUIM U SKOHOMUYECKHUM CMBICT
Ipon3BOHON. CBsI3b HENPEPBHIBHOCTH U
muddepeHIMpPyeMOCTH QYHKIIUH.
Juddepennman GyHKIuM, €ro cBOMNCTBA U
MIPUMEHEHNE B TPUOIMIKEHHBIX
BBIUNCJICHUSIX.
[IpaBuno Jlonutanss uero npuMEHEHUE
JUTSl BBIYMCIIEHUS TIPEIENIOB.
MounoToHHOCTh QpyHKIMH. JlocTaTOYHOE
yCIIOBHE BO3PACTaHUS U YOBIBAaHHS
byHKIUH. DKCTpeMyM QYHKIUH.
Heo6xonumoe 1 10cTaTOYHOE YCIIOBHS
CYILIECTBOBaHUS TOYEK KCTpEMyMa.
BhInmyk0cTh, BOTHYTOCTD (DYHKITHH.
JlocTaTtouHO€ yCI0BHE BBIMYKJIOCTH U
Boruytoctu ¢pyHkuuu. Touku neperuba.
HeoOxoaumoe 1 10CTaTOYHOE yCIIOBUS
CYIIECTBOBaHMs TOUYEK Mepernoa.
AcCUMITOTHI rpaduka byHKIUY:
BEPTHUKAJIbHBIE, TOpPU30HTAJIbHBIE u
HAKJIOHHBIC ACHMIITOTBI M YCIOBHSA UX
CYILIECTBOBaHMSI.




Nunukatopel

OneHouHble CpeacTBa

11. IlepBooOpaznas. Heonpenenennsrii
MHTETpaJl U €ro CBOWCTBA.

Mertoabl UHTErpUPOBaHUs (METO/T 3aMEHBI
MEPEeMEHHOI, METO/1 UHTETPUPOBAHUS 1O
YaCTSM).

3anauu, MPUBOJIAIINE K TIOHATHUIO
OIPEENIEHHOr0 UHTEerpaia (o MIoaau
KPUBOJIMHEHHOW Tpareiuu, 0 NporiICHHOM
yTH, 00 00beMe TPOU3BEICHHOMN
MPOIYKIIMH).

OnpeneneHHblid MHTETPAJl U €r0 CBOMCTBA.
WNHuTerpain ¢ nepeMeHHBIM BEPXHUM
MIpeJieJIOM U ero CBOWCTBA.

®opmyna HetoTona — Jleitbuuna.
HecoOcTBeHHbIe HHTETpaJbl IEPBOTO POJIia U
UX CBOMCTBA.

12.

13.

14.
15.

16.
17.

OIIK-2.2

Brissisger
3aKOHOMEPHOCTH,
UCTIONB3Ys TPHUHIUNBl U
METObI

VIOpaBJICHUS  [EPCOHATIOM
s aHanu3a
COIMAIIbEHO-9KOHOMHYECKUE
npobjeM M TPOLECCOB B
OpTaHu3aIH

Ilpumepnvie npakmuyeckue 3a0anus 011
IK3amena u 3auema:

1. Beruucnure npenens:

. 1+4x—x* . 3x-arcsin2x
a) lim——————;0) lim————=:B)
X=X 4+ 3X° + 2X x=0 COS X —COS™ X
Iim«/Zx—l—«/g_
Xx—3 x_3

d
2. Haiigure d—y 1 QyHKIMIA: a) y = et 0)
X

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

3. Haiitu npon3BOIHBIE CIEAYIONTUX (PYHKITUH.

1 y:sinx+1
X

2. y= (x —l—'[gX)6

3. :5"+1.£+L
Ao

4. yz(x+4)5+x

5. X—-y-e'y+2=0

) 4
Haiiti npousBoHble BTOporo nopsaka ()

6. y=(x*)x+1
_2_

7 Xx=t"-1
y=1+1°




Nunukatopel

OneHouHble CpeacTBa

4. BbIlUUCIIUTD:  a) Y=3+i, 0) (1—i)28.

5. Haiitu HeonipeieiéHHBIA WHTETpaI: a)

J.sin3x-0055xdx,6)j 1-cosx dx B) '[(2x+5)'exdx.
(x—sinx)’

6. BeIurCIUTh OnpeieeHHbI HHTEeTpajl

7. BeluucIuTh onpeieeHHbI HHTEerpas

1
_[4x-arcsin Xdx -
0

8. Haittu mmomanas ¢urypsl, OrpaHu4eHHOMN

2
muaAsMu: X =4, Yy =4X.

9. UccnenoBarh Ha HKCTpEMYM (YHKIUIO

z=x%-2xy+4y*

10. Pemmre 3anauy Koru: y cos? xdy = (y2 +1)dx,
y(0)=0.

Ilpumepnvie npuknaonsie 3a0auu u 3a0anHu

3agaya 1. 3aBUCUMOCTB ITyTH OT BPEMEHU NIpU
IIPSIMOJIMHENHOM JABM>KEHUH TOUYKH 33JJa€TCSI

1
ypaBHEHHEM S = gts +2t*-3,rae S — myTh B M,

a t — Bpems Bc. Berunciaure ee CKOpoCcTs U
YCKOPEHHE B MOMEHT BpeMeHH t =4cC.

3agauya 2. 3aBUcUMOCTh 00beMa BBITYCKa
NOPONYKIMH V OT KanuTaJdbHBIX 3aTpaTr K
onpenensercs ¢pynximeit V=VoIn(4+K?). Haiitu
uHTepBal n3MeHeHus K, Ha koTopoM yBennueHue
KaluTalbHBIX 3aTpaT HeA(P(EKTUBHO.

OIlIK- 2.3

OO00CHOBLIBAET
DKOHOMMYECKH,
MIPUHUMAEMbIE
yIpaBIeHYCCKHE
pelieHus

Ilpumepnvie npakmuueckue 3a0anus u 3a0a4u

3ananme 1. CocTaBbTe aITOPUTM PELICHHUS .. ...
3a/a4uu.

3aganme 2. Beruncnure npuoOImKeHHO Y = W npu
x=1,03.

3agaya 3. Berunciure npeesn no npaBuiLy




Nunukatopel

OneHouHble CpeacTBa

Jonurans lim ¥csin@x-4)

X—>2 X2 _ 4
3aganue 4. ChopmynupyiiTe HEOOXOAUMOE
yCIIOBUE DKCTpeMyMa (PYHKIIMU OJHOMN

MePEMEHHOM.

3anpaua 5. MccnenoBaTh GyHKIHMIO U TOCTPOUTH €&

rpapuk: y =2+ 212 .
X“—4

3apaua 6. KakoB reomeTpuyeckuii CMbICIT
OTIPE/ICIEHHOTO MHTETpaia OT NaHHOW (PyHKIIUU B
JTAHHOM WHTEpBaJIe B ICKAPTOBOU CUCTEME
KOOpAUHAT?

3aganue 7. YKaxxuTe BEpHOE YTBEPHKJIEHUE O
(GYHKIUM IBYX II€PEMEHHBIX:

a).rpaJueHT MEepIEeHAUKYIISIPEH KacaTelbHON
IIJIOCKOCTH;

0).rpaJleHT ABIISAETCS IPOU3BOTHOMN IO
HaIpPaBJIEHUIO;

B).IPAJIMEHT SIBJIAETCS KacaTelbHOM K JIMHUN
YPOBHS;

I').TpajiueHT ONpeAesseT HalpaBiIeHue
MaKCUMAaJIbHON CKOPOCTH U3MEHEHHUS
byHKIMY.

3ananmne 8. Ykaxure JIOXKHOE yTtBepxaeHue o
(GYHKIIUH IBYX NTEPEMEHHBIX:

a).HempepbIBHAsA (QYHKIIUS BCEra
muddepeHmpyema;

0).pyHKLMs, UMEIoLIast Ipeie B Touke M, MOXeT
OBITH pa3pbIBHA B ATOH TOUKE;

B).y nuddepeHuupyemMoit pyHKIUHN CYIECTBYIOT
YaCTHBIE IPOU3BOIHBIE;

I').M3 HEMPEPHIBHOCTH YaCTHBIX MTPOU3BOIHBIX B
touke M cnenyet nuddeperunpyemocts GyHKINHN B
JTOU TOYKE.

3aganme 9. IlpoBecT mOAHOE UCCIETOBAHKUE
(GYHKIMH ¥ TIOCTPOUTH UX IPauKH:




Nunukatopel

OneHouHble CpeacTBa

y=(x+1)-e™*.

3amanme 10. Hailitu HamOosblnee M HauMeHbIIEE
snauenue Gpyukuny = f(x)Ha otpeske [a; b]:

ly=x +§[1; 10].

_ 2x-1

T 24x2 [-2;0].

3. y=x%-43—x[1;3]

IlIpumepnsle npakmuyecKkue 3a0anus u 3a0ayu
3agauya 1.Ilycte Temn undusuuu cocrasiser 1% B
neHb. Ha cKobKO yMEHBIIUTCS TIepBOHAYANIbHAS
cymMMa 4epe3 moiroja’?

3agaua 2.3aBUCUMOCTb MEXKY U3JEPKKaMU
npousBojcTBa C 1 00bEMOM NPOAYKLIUU
Qssipaxkaercsa dynkmueii C = 30Q — 0,08Q°3.
Onpenenuth cpelHre U MPEACTbHBIC U3ICPIKKH TPU
obwveme nmpoaykuuu Q =5 ex.

3agaua 3. @ynkuu cipoca D u npemioxerust Sot
IIEHBI P BBIPAXKAFOTCSI COOTBETCTBEHHO YPaBHEHUSIMHU

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

Haiitu smacTMYHOCTB cripoca U MPeUI0KEHUs IPH
PAaBHOBECHOM II€HE, a TaK)Ke M3MEHEHHE JI0X0a (B
MPOLIEHTaX ) IpU yBeJIWYeHUH 11eHbl Ha 10%.




6) HOpﬂ)IOK MMpoBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTalluM, MOKA3aTe/JIn U KPUTECPUH
IToka3zaTenu u KPUTCPUHA ONCHUBAHUSA IK3aMEHaA:

— Ha OLEHKY «OTJIUYHO» — OOydJaloluics JeMOHCTPUPYET BBICOKUH  YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CHCTEMATH4YeCKOe M TIIyOOKOe 3HaHHE
y4eOHOTr0 MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHMsi, CBOOOIHO ONEpUpPYET
3HAHUSIMU, YMEHUSMHU, TPUMEHSET UX B CUTYaILMSIX [MOBBIIICHHOW CIIOKHOCTH.

— Ha OLIEHKY «XOPOIIO0» — 00yYarOIIUIACs TIEMOHCTPUPYET CPEAHUNA YPOBEHb CPOPMHUPOBAHHOCTH
KOMIIETEHIIMM: OCHOBHBIE 3HaHMsI, yMEHMSI OCBOEHBI, HO JIOIYCKAIOTCSI HE3HAYUTENIbHbIE OIINOKH,
HETOYHOCTHU, 3aTPyJHEHUS NPU AHATUTHUYECKHUX OIEpalUsAX, NIEPEeHOCe 3HAHMM U yMEHMM Ha
HOBBIE, HECTaHJAPTHBIE CUTYAalUH.

— Ha OLICHKY «YAOBJICTBOPHTEJBbHO» — O0y4YaroIIUica JIEMOHCTPUPYET MOPOTOBBI YPOBEHD
c(OpMUPOBAHHOCTH KOMIIETEHIIMH: B XOJ€ KOHTPOJIbHBIX MEPONPUITUN JIOIYCKAOTCS OIINOKH,
IPOSIBIISIETCS. OTCYTCTBHE OTICIBHBIX 3HAHWH, YMEHUH, HABBIKOB, OOYYAIOIIUNCS HCIBITHIBACT
3HAYUTEIIBHBIE 3aTPYJHEHMs IIPU ONEPUPOBAHUM 3HAHUSMU U YMEHMSMHM IIPU UX IIEPEHOCE Ha
HOBBIE CUTYaLlUN.

— Ha OIICHKY «HEeY10BJIETBOPUTEIbHO» — O0YYAIOIIUICS JEMOHCTPUPYET 3HaHuUs He Oosee 20%
TEOPETUYECKOTO MaTepHala, JOIMyCKaeT CYyIIECTBCHHbBIC OIMOKH, HE MOXKET IT0Ka3aTh
WHTEJUICKTyaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4 WK HE MOXKET MI0Ka3aTh 3HAHUS JaKe Ha
YpOBHE BOCTIPOU3BEICHHS U 00BICHEHUSI HHPOPMAIUH.



