MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

dakynsTeT YIpaBICHUS TEPPUTOPHSIMHA
Kadenpa Briciieit maremMaTuku

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO

HeiictBurenen: ¢ 21.07.2025 mo 14.10.2026 18 anpeIst 2025 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
AHAJIN3 B PEIIEHMY YKOHOMUYECKHUX 3AJJAU

«b61.0.05.01 OCHOBbI MATEMATUYECKOI'O AHAJIU3A»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noaroroku: 38.03.01 DxoHoMuka

Hampasnennocts(ipoduiis) moaroroBku: busznec-ananutuka B cepe HEABHKUMOCTH

KBanudukanus (cTerneHb) BEITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'og Habopa (mpuema Ha obydenwue): 2025

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

O0beM: B 3aUETHBIX €OUHUIAX: 4 3.€.
B aKaJIeMHUYeCKuX yacax: 144 ak.4.

MockBa, 2025
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Pa3padoruukmu:

JouenT xadeaps Briciieit MaTemMaTuku, K.H., 1onieHT Mapkapsia E. T

JlouieHT xadeapsl Briciieit MaTeMaTuku, KaHIUAAT
¢usuko-maremaruueckux Hayk Bomkosas T. A.

Pabouas mporpamMma IMUCHMIUIMHBI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no namnpasnenuto nmoaroroBku 38.03.01 DxoHOMUKA, YTBEP)KAESHHOTO MPUKa30M MHUHOOpHAYKH
ot 12.08.2020 Ne 957

CormnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE ara, IIPOTOKOJ
Ne | [Togpaznenenue DUO Busa Jlata, np
JIALIO (Ipu HaNMUYUN)
1 ¢akynsrer [Ipencenarens Boponriosa A. A. Paccmorpeno | 19.12.2024, Neo
VIpAaBICHMT | yyenoro coBeTa 2-2024
TEPPUTOPHUSIMU (baKyJILTeTa
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

HCHL OCBOCHUS AUCHUILJIMHBI - C(bOpMI/IpOBaTB y CTy,Z[eHTOB CUCTCMHOC Hpe,Z[CTaBHCHI/IC (0]
MaTeMaTH4eCKUX OCHOBAX aHaju3a (QyHKUUI OJHON NepeMEeHHO, pa3BUTh HABBIKM UX MPUMEHEHHUS
B OKOHOMHYECKOH U YIPaABICHYECKOW [EATEIBHOCTH, a TaKke OO0ECIEeYUuTh TMOATOTOBKY K
UCTIOJIb30BAaHUIO METOAOB IU(p(EpEeHIINAIBHOTO M WHTETPAJbHOTO HCYUCICHUS ISl PEICHHS
MPAKTHYECKHX 3a7a4d B chepe SKOHOMHUKHU U OU3HEeca.

Banatm 1/13yquH;1 AUCIUITIJIINHBI:

- OcBouTh TOHATUS W METONIBI aHaIM3a (PYHKIMI OJHOW MEPEeMEHHOW, BKJIIOYas WX CBOWCTBA H
rpadguveckoe n300paxeHue. ;

- HayuuThcst HaXOMUTh MpEeibl U UCCIEA0BATh HEMPEPHIBHOCTH YHKITUHN, & TAK)Ke MPUMEHSTH 3TH
3HAHUS TIPU MOACIUPOBAHUN YKOHOMHUYECKHUX MPOIIECCOB. ;

- OcBouth MeTOabl AW GEepPEeHITNATFHOTO HCUMCICHUS, BKIIOYas BBIYHCICHHUE IPOU3BOIHBIX,
HCCIIEIOBAaHNE MOHOTOHHOCTH, YKCTPEMYMOB M TIOBOPOTOB TpadukoB PpyHKITHIL.Y;

- Hayuutbcst npumensath nuddepeHnuanpbHble METOABI ISl PENICHUs 3aad  ONTHUMHU3AIINH,
MOJICJTUPOBAHUS M aHAIN3a YKOHOMUYECKUX CUTYyaIlUil.;

- OBnaserb OCHOBAaMHM HMHTETPAJIBHOTO HMCUUCIICHUS, BKIIIOYAs BBIYMCIICHHE HEOIPEACICHHBIX M
OTIPEICIICHHBIX MHTETPAJIOB, a TAKXKE MCIIOIB30BAHKE UX IS aHAJIW3a CPEIHUX 3HAYCHUH U MOJIeIIeH
SKOHOMHYECKOTO ITOBENCHUS. .

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTeIbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

YK-1 CrocobeH ocCymecTBISITh MOUCK, KPUTUUECKUI aHall3 U CHHTE3 WH(OpMAaIuu, MPUMEHSTh
CUCTEMHBIN MOAXO JUIsl pEIICHUs TOCTaBICHHBIX 3a]1a4

VYK-1.3 Ilpu o6pabotke nnpopmanuu oTanyaeT pakTsl OT MHEHUH, HHTEPIPETAINA, OIICHOK,
dbopMupyeT coOOCTBEHHBIE MHEHHUS U CY)KIIEHUS, apTYMEHTHPYET CBOU BBIBOJIBI, B TOM YHCIIE C
npuMeHeHHeM (UII0co(CKOro MOHATHIHOTO anmapara
3namu:
VYK-1.3/301 Paznuume mexay (aktaMu u MHEHUSMU: 3HATh OCHOBHBIC OMPEICICHUS
(akTOB, MHEHMIA, HHTEPIIPETALMI U OLIEHOK, a TAK)KE YMETh paclO3HaBaTh UX B TEKCTaX
U JIaHHBIX, CBSI3aHHBIX C PHIHKOM HEJBUKHUMOCTH.
VYK-1.3/383 Metonsl aprymMeHTaluyd ¥ KPUTUYECKOTO MBIIUICHHUA: 3HAThb OCHOBHBIC
NPUHIIUATBI JIOTUKH M apryMEHTAllMH, BKIIOYas TMOCTPOCHHE JIOTHYECKUX BBIBOJIOB,
BBISIBJICHHE JIOTUYECKUX OMIMOOK U MPUMEHEHHUE KPUTUIECKOTO MBIIUICHUS [T aHAIIA3a
UH(POPMAIUH.
Ymemns:
VYK-1.3/¥YM2 ®opmupoBaTh 1 000CHOBBIBaTH COOCTBEHHBIC MHEHHUS: YMETh Ha OCHOBE
cobpanHoit wuHpopManmu (HOpMUPOBATH COOCTBEHHBIC CYXKICHHUS W MHEHHUS TIO0
BOMNPOCAM, CBSI3aHHBIM C HEABIKHMOCTBIO, apryMEHTUpPYsl MX C HCIIOJIb30BaHHUEM
¢dakToB 1 HUI0COPCKUX MOHATHH.
VK-1.3/¥YM3 AHamu3upoBaTh W KPUTHYECKA OIICHUBATH BBIBOABI APYTHX: YMETh
KPUTHYECKH aHaJIM3UpOBaTh MHEHHUS W BBIBOJbl JIPYI'MX AHAJIUTHUKOB, BBIABISAS HX
CUJIbHBIE U c1abble CTOPOHBI, a TaKXe 000CHOBBIBATH CBOU MO3UIUH.
Braoems:
VK-1.3/HBl HaBbikamu apryMeHTalM¥ W JUCKyCCUU: BiajeTh HaBbIKAMU BEICHUS
apryMEHTHPOBAHHBIX JUCKYCCUI U MPE3eHTAlUH CBOUX BBIBOJIOB B MpOo(deccHOHaIbHON
cpene, wucHoib3ys (akTtel W puiocodckue KOHUEMIMUA I TOJACPKKH CBOUX
apryMeHTOB.
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VK-1.3/HB3 MetonamMu JOKYMEHTUPOBAaHHMS U TMPEJCTABICHHUS BBIBOIOB: YMETb
JOKYMEHTUpPOBaTb U IPEICTaBIATh CBOM BBIBOABI M apryMEHThl B BHJIE€ OTYETOB,
Npe3eHTali WK Apyrux GopMaToB, 0OecreunBas ICHOCTh U JJOTHYHOCTh H3JI0KCHHUS.

YK-2 Cnocoben ompenemnsaTh KPyr 3ajad B paMKax IMOCTABJICHHOW IIEIM U BHIOMPATh ONTHMAJIbHBIC
CHOCOOBI MX pEUIeHMs, UCXONIsd W3 JEHUCTBYIOIIMX MPAaBOBBIX HOPM, HMEIOIIMXCS PECYpCOB U
OTpaHUYCHUHN

VK-2.5 OrneHuBaeT penieHrue MNOCTABJICHHBIX 3a7ad B 30HE CBOEH OTBETCTBEHHOCTH B
COOTBETCTBHMH C 3alUIAHUPOBAHHBIMHU pE3yJbTaTaMd KOHTPOJS, TPH HEOOXOIUMOCTH
KOPPEKTUPYET CHOCOObI pEIICHHS 3aJa4 ¥ BBIOMPACT ONTHMAIbHBIA CHOCO0 perieHus
IMOCTAaBJICHHBIX 33734

3uameo:

VK-2.5/3u1 Kputepun oueHku: 3HaTh OCHOBHBIE KPUTEPHH OLCHKH 3(deKkTuBHOCTH
peIleHM, BKJIOYas KaueCTBO, CTOMMOCTb, CPOKH BBIIIOJHEHUS U COOTBETCTBHE
TpeOOBaHUSM.

VYK-2.5/382 MeToasl KOHTpOIIsi: 3HATh METOIBI U MHCTPYMEHTHI KOHTPOJISI BHITIOTHEHUS
3ala4 ¥ JOCTHOKCHHS 3alIaHUPOBAHHBIX pesynbratoB, Takue kak KPI (kmroueBbie
nokasarenu 3pGHEeKTHBHOCTH), OTYETHI O XOZIC BHIMIOJIHEHUS U PEBBIO. B.

VK-2.5/383 Amnanu3 pesynasratoB: [loHMMaTh MeETOABl aHANIM3a pE3yIbTAaTOB U X
CONOCTABICHUS C  3alUIAHMPOBAaHHBIMHM  IEJISIMH,  BKJIOYas  HCIIOJIb30BAHUE
SWOT-ananu3a u Apyrux aHaJIuTHYECKUX HHCTPYMEHTO

Ymemu:

VYK-2.5/¥Yml TIpoBOOuUTH OLIEHKY PE3yAbTAaTOB: YMETh NMPOBOIUTH OIICHKY PE3YyJIbTaToB
BBITMIOJIHEHUS 3aJad, aHAJIM3UpPYys OTKJIOHEHMS OT 3alUIaHMPOBAHHBIX IIOKa3aTeneil u
BBISIBIISISI IPUYMHBI 3TUX OTKJIOHEHUH.

VK-2.5/Ym2 KoppekTtupoBaTh AEUCTBUS: YMETh BHOCHUTH KOPPEKTUPOBKH B IPOIIECC
BBITIOJTHEHHS 3a/1a4 HA OCHOBE MOJYYEHHBIX OIIEHOK M aHAJIN3a, aJIalTUPYs CTPATEeruu 1
HOZIXOIBI JUTSL TOCTHIKEHUS JTYYIIHNX PE3YIbTaTOB.

VYK-2.5/YM3 BpiOuparh ONTHUMaibHBIE pPELICHHUA: YMETh BBIOMpPATh ONTHUMAJIbHBIC
CHOCcOoObI pemieHust 3a/1ad, OCHOBBIBASCh Ha TIONYYEHHBIX JAHHBIX U AaHau3e
aJNbTEpHATUBHBIX MOJIX0/I0B, YUUTHIBASI IPH TOM PECYPCHI U OTPaHUYCHUS.

Braoemy:

VK-2.5/HBl HaBpikamu aHamm3a NaHHBIX: Biajgers HaBBIKAMH aHAIW3a JAHHBIX U
UHTEPIIPETAllMA  PE3YJIBTATOB  [JIl  NPUHATHS ~ OOOCHOBAHHBIX  PEIICHUH IO
KOPPEKTUPOBKE JEHCTBUMN.

VK-2.5/HB2 WHCTpyMeHTaMH yHpaBICHUS TMPOCKTaMU: BiageTs HHCTpyMEHTaMU
yIOpaBICHUS MPOEKTaMH, KOTOPbIE MO3BOJISIOT OTCJIEKUBATh MPOTPecC, KOHTPOIUPOBATh
pe3yJIbTaThl U BHOCHTH HEOOXOIMMBIE N3MeHeHus (Harpumep, Agile, Scrum, Kanban).
VYK-2.5/HB3 KoMMyHUKalIMOHHBIMM ~ HaBbIKaMu:  Bmagets 3 QeKTHBHBIMH
KOMMYHHUKAIlMOHHBIMM ~ HAaBBIKAMU  JUISI ~ B3aMMOACHCTBUA C  KOMaHAOW U
3aMHTEPECOBAHHBIMU CTOPOHAMH, YTOOBI YCIIEUIIHO OOCYKIaTh PEe3yibTaThl U BHOCHUTH
U3MEHCHHUS B IUIaH JeHUCTBUH.

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrummmaa  (moxyns)  b1.0.05.01  «OcHOBBI ~MareMaTW4ecKoro aHajdn3a» OTHOCHUTCS K
00s13aTeNTbHOM YacTH 00pa30BaTeIbHON MIPOrpaMMBbI U U3y4aeTcs B cemecTpe(ax): 1.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEUICHHIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycmorpeHHbix @OI'OC BO wu  obOpaszoBarenbHOM
MPOTPaMMOii.
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4. O6beM auCcUMIIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI
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5. Conepxxanue 1M CUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)
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R IR |F|O |Esatr
Pasznen 1. OcHoBBI 108 36| 36| 36| YK-1.3
MaTeMATHYeCKOr0 aHAJIU3a YK-2.5
Tema 1.1. @yHKIIMM OHOMI 14 4 4 6
MEPEMEHHOMN
Tema 1.2. [Ipenen u 26 8 &l 10
HENPEePBIBHOCTD
Tema 1.3. TudpdepennuansHoe 34 12| 12| 10
ucuucieHne QyHKuui oqHoH
MEPEMEHHOMN
Tema 1.4. NHTerpanbHOE 34, 12| 12 10
ucyucieHne PyHKIMi oqHOM
MepEMEHHOM
Hroro 108 36| 36| 36

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMILIMH U (JOPMBI TeKyIero KOHTPOJIA

Pa3zoen 1. Ocrnoevl mamemamuueckozo anaiusa

Tema 1.1. Dyuxyuu 00HOU nepemMeHHOU
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[Tonsarue pynxuyuu. Yucnosas ¢pyHKuus ogHoi nepemMenHor. CriocoObl 3a1a

Hus QyHkmid. ['paduk ¢pynkinun. CBoiicTBa GyHKUINI OTHOM MEPEMEHHOMN: YeTHOCTh
¥ HEYETHOCTb, MOHOTOHHOCTb, BBIITYKJIOCTh, IEPUOJUYHOCTD, OTPaHUUYEHHOCTb.
@OyHKIIMOHAIBHBIE 3aBUCUMOCTH B 3KOHOMHKE: (DYHKIIUH TOJIE3HOCTH, OAHO(DAKTOP
HbIE TIPOU3BOACTBEHHBIE (PYHKINH, ()YHKLIUHU CIIPOCa U NMpeiokeHus. OYyHKINU
cpenHuX usaepxkek u cBsa3b Mexay HuMu (ATC = AVC + AFC).

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Penrenue 3amay

Tema 1.2. Ilpeden u nenpepuvlgHoCms

YucnoBble OCIEA0BATEILHOCTH, MPEIe MOCIe10BaTeIbHOCTH U €r0 CBOM

CTBa, MOHOTOHHBIE, OTPAaHUYEHHBIE MOce10BaTeIbHOCTU. [ eomeTpruyeckas u apud
MeTtuueckue nporpeccuu. [IpocTsie u crnoxHbie MpoeHThl. Hapaienue u JUCKoHTH
poBanue. HenpepriBHOE HauuciieHue npoieHToB. [layTuHooOpa3Has Mojenb phlHKa
oxHoro ToBapa. [locienoBareabHOCTD LIeH U ee cxoauMocTb. [Ipenen pynkuuu B
TOuKe M Ha 6eckoHeuHOoCTH. OTHOCTOpPOHHUE Mpeaebl. beckoHeuHo mManblie U 6ecKo
He4yHo Oonbiue (pyHKuuu. [IepBbIit 1 BTOpOii 3amMedarebHbIe MPeeibl. JKBHUBA
JICHTHbIE OECKOHEYHO MaJjible U UX UCIOJIb30BaHKE MPHU BHIYUCIICHUH TpezenoB. He
MPEPHIBHOCTH (DYHKIIMU B TOUKE U HAa MHO)KecTBe. CBOMCTBA HETIPEPHIBHBIX (DYHK
uuit. Touku paspeiBa u ux kinaccudukanus. [[pumepsl HempepbIBHBIX U Pa3phIBHBIX
(GYHKIMM B SKOHOMUKE: (PYHKIHS U3JIEPKEK, 3aBUCUMOCTh HAJIOTOBOM CTaBKH OT JI0
xo/a (ciydai mpormopIMOHAIIBHOTO U TPOTPECCUBHOTO Hajiora). ACUMITOTHI rpadu
Ka pyHKIMK. ACUMIITOTHYECKOE MOBeIeHne QyHKIMA cripoca TOpHKBHCTA.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Penrenue 3amay

Tema 1.3. JJugpgpepenyuanvroe ucuucnenue QyHkyuil 00HOU nepemenHou

[TpousBoaHast GyHKIIMU U €€ TEOMETPHUUECKUN CMBICI, CBOMCTBA MMPOU3BOIHOM.
[TpousBoaHas CIIOXXHOU M HESBHO 3aaHHON (pyHKIwmi. [IpenenpHbie U cpenHre Be
JUYHUHBI B 5KOHOMUKE: TIPEJENIbHBIE U CPEIHNE U3ACPKKHU, PeAesibHas U CPEaHSISI
MIPOU3BOAUTENHHOCTD Tpyna. CpeHsis U TOUeUHAsl AMACTUYHOCTh (QYyHKIMH. DJa
CTUYHOCTH CTIpOCa U MPeIJIokKEeHUS IO 1IeHe, STaCTUYHOCTH CIIpOoca M0 JOXOTY.
JuddepenunpyemMocts GyHKITUHU, TEPBBIA TudPepeHIIrall U ero TeOMeTPUICCKHUMA
cMmbici. [TpubnmxeHHbIe BRIYKUCICHUS ¢ TOMOIIbI0 muddepenmuana. OCHOBHBIE TEO
pembl quddepennnansHoro ucunciaenus. [pasuno Jlonurans packpbITHs HEonpeae
neHHocTeid. MOHOTOHHOCTD (PYHKIMH. YCIOBHE MOHOTOHHOCTH. DKCTPEMYyM (PyHK
uuu. Heob6xonuMele U JocTaToyHbIe YCIOBUS SKCTpeMyMa. 3ajaua MaKCUMHU3auu
npuObLTH. MoenpoBaHUe HAJIOTOBBIX MOCTyIIeHUH B OtomkeT. Kpusas Jladdepa.
HaubGonpmiee 1 HanMeHbIiee 3HaYeHne GyHKIUKA Ha oTpe3ke. [IponsBonnbie u aud
(dhepeHIManbl BRICIIUX MOPSAIKOB. Beimykinocts rpaduka Gynkmuu. Touku neperuoda.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Penrenue 3amay

Tema 1.4. Humeepanvhoe ucuucienue ghyHkyuii 0OHOU nepemeHHol
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[TepBoobpasnas dynkiuu. Heonpenenenusiii uarerpan. OCHOBHBIE METOIbI

MHTEIPUPOBAHUS: 3aMEHA [IEPEMEHHOM, MHTETPUPOBAHKE 110 YacTsaM. HTerpuposa

HUE panroHaNbHBIX QyHkImiA. Onpenenenusiii uTerpan. ®opmymna Hetotona

JleiiGHM1a U ee mpuMEHEeHre. BBIyck MpOayKINK 3a ONpeIeIeHHOE BpeMs ITPH 32

JAHHOM 3aKOHE MTHOBEHHOM MoIHocTH mpom3BoactBa. Cpennee 3HaueHue ¢yHkuuu. CpemHss
IIPOU3BOAMTEIBHOCTD TPYZA, CpeAHssa kanutanooTaada. Kpusas Jlo

peH1a, kpuBasi o0ydeHus. I3MeHeHHne Kanuraa.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Penrenue 3amay

6. Ilopsaiok nmpoBeeHsi MPOMEKYTOUHOM aTTeCTALUMN

[lopsnoxk mpoBeeHMsT NPOMEKYTOUHOM  arTecTalluyd PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH H
NPOMEXKYTOYHOM aTTecTaui OOy4aroluXcsi 10 OCHOBHBIM 00Opa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMmaM OakajlaBpuaTa, HMporpaMMaM CIHEIHaIUTETa, MporpaMmmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHusA «MOCKOBCKHI TOCYJapCTBEHHbIN YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALIN.
- TlonoxxeHneM O MOpPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXYTOYHOW arTecTalud OOydyaroluuxcsi C [PUMEHEHUEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEXKACHWU  BBICIIETO  O0Opa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOUHOM arrectauuu ¢ npumeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus.: Ixk3amen, 1 cemecmp.

7. OnleHOYHbIE MATEePUAJIbI TEKYLIEr0 KOHTPOJIA

Pazoen 1. Ocnoevt mamemamuuecko2o ananusa
Konmponupyemwie H/IK: VK-1.3 VK-2.5

Tema 1.1. @yuxkyuu 00HOU nepemeHHoU
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:
1. Haitnure obmacts onpenencHus: GyHKIIUA
/ x-—5 )
v=lg| —— = |- 3x+5.
' “[x‘—le—24J

2. OHpeILeJII/ITe, SABIIACTCA JIW JaHHas (byHKLII/DI YEeTHOM, HEUETHOU WU q)yHKHHefI o01ero
BHJIA
y=|x+15]-|x-13|

3. I[Moctpoiite rpaduku GyHKITUN

. T
y=Rx+1+x-1, ¥ =|a1‘c51112|.\'|| -3
4. Onpenenure, SIBISCTCS U JaHHAs (QYHKIMS MEPUOTMUYCCKON, H HANIUTE e¢ HAUMEHBIIHNI

MOJIOKUTENIbHBIN TIEPUOJ, €CJIU OH CYILECTBYET.

v=Tsin3x+cos3x
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Tema 1.2. Ilpeden u nenpepuvlgHOCmb
dopma KOHTPOJIs1/0LIEHOYHOE cpelicTBO: Pemenue 3amay

Bomnpocski/3ananus:

1. HCXOI[SI H3 OIIPCACIICHUSA IpCaciia YHCI0BOM MMOCJICI0OBATCIbHOCTHU, JOKAXHUTEC, YTO

3m+n+l 3
lim ———=—.
= dntipel 2

2. Beruucnure npeaesnsl

a) lim : 0) lim

H—

~

2n-+n+1

3]

2nt +n+5 3”: — '\,'i.=5+3+«.|' 2.
= R S

2 N— 3
. (2+40° )2 1+3n) - 271
B) llm[—,} r) li 1¥'
m=| 5+8 = (1+4n)" + 20
o 3 (n+2)—(n+1)n! 43l oM
o) lim ( )=( ) : e) lim ——::
Ayt n(n+1)! s DI _ g0
3. Beruncnute npenensl
) i sinx )
S P Gt arctg 5x
a)lim——=——: 6)lim - : B)lim —;
*=0 2x arcsin x I | T—W T —e"

)i s g i arn:sinl‘c-[e(’i413nr —1] )i © -1
T 11— ) lum e)him .
=0 In(1+arctg 6x) | —cosx(~l"1+x—1] =1 Inx

L

. l+c052;n . sin3mx . (1+sinxcos3y YEn'x
&lim——: x)lim———: 3)lim| ———
x—}% tz 2rx =25in8rx =0l 1+sinxcos2x.

n) lim x(In(x+3)-Inx).

]

4. Beruucnute npeessl

v —4x?—3x+18 T+t +2x+1

S5x* - 23 33t 41

a 11111— o) lim———— —: B)lim _
)T—>3 X —5x"+3x+0 )T—”‘ 2x-1 )Hx A oxtex+12
X +13-2-Jx+1 . sinsx
r)li 1,—; o) llm[ql'x‘ —5x+6-— ] e)lim
a—33 x =90 =T J T Slrl.}\
g 200 —x+1 = lncosZt . l+sinx—cosx
é)lim| ————— ) lim—————:3)lim
== 23741 =0 ln cos5x =01+ sin3x — cos3x

) llnlsln—2t2E
=1 2 4

Tema 1.3. JJughghepenyuanvroe ucuucnenue QyHkyuil 0OHOU nepemenHou

dopma KOHTPOJIs1/0LIEHOYHOE CpelicTBO: Pemenue 3amay
Bomnpocski/3ananus:
1. HaiinuTe mpou3BoaHyI0 (DYHKIUU

- 5 A
v=Ig 17]—3,\45.
¥ —10x+24

2. CocraBbTe ypaBHEHHUs KacaTeJbHOW W HOpMalid K rpaduKy 3aJaHHBIX (QYHKIUNA B TOYKE,

€Clin

. T
a)y=In(sinx+2cosx), X, :E;
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B)x +3xv' —Imy=x+3, x,=Ly,=1 B)x=2+t>, v=3t+t,
t,=1.
3. Uccnenyiite pyHKIMIO HA SKCTPEMYM

4x
xi+4

y=

4. Uccnenyiite GyHKLIUIO U TOCTPOHTE ee rpaduk.

Tema 1.4. Humeepanvhoe ucuucienue Qynkyuii 00HOU nepemenHoul
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemenue 3ama4y
Bonpocsi/3ananus:

1. Haligure crnenyromyue HHTErpaibl
(N2x -3 j[ L

L. j(z—.ﬁ x+%]dt‘: J‘fdx

j[Ztg x+3etg x) d.

-3

. j- xaf6xt + 1dx; J e dx; j yln2x+3 ;1\ 3 dx; I—j 1,:_0;;;211

e (4-3x)dxc dx ) xdx
> -{f—éx' jS.\" +6x +18’ I\/4—6_1'—3_1'2; '[\fz—ll_\'+ 3t
4. J‘ edx . j dx . I dx i J‘L
Ni6—e" Te’+l e 1 (x—2)y2x+x°
5. I(Jx—xl]coshdﬂ .[xl In* (x +1)dh: j\d‘” .[[eh +4]sin3xdr;
[

Iarcsin (3x+1)dx.

2. I/ICXOILSI U3 ONIPCACIICHUS OIIPCACICHHOTO UHTCTpalia, BBIYHUCIIUTC

-

I.ﬁa‘c_
-1
3. BeruucnuTe miomaas GUrypsl, orpaHHuEeHHON acTpOUa0i
[.\,’ = CCIFSS I,

1‘1‘ =sin’ .
4. BoluncnuTe IIMHY OJHOW apKy LIUKJIOUIbI
X =t-—sint,
¥ =1-—cosft.
dopma KOHTPOJIs1/0LIEHOYHOE CpeicTBO: TecTupoBaHue

Bomnpocwi/3ananus:
1. BeiGepete BepHBIil OTBET
3naueHne lim M paBHO ...
x=0 5in 5x

1
3

2) é

3=
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4)0

2. BeiOepere BepHBIil OTBET
3HavyeHHe IPOU3BOAHOM QYHKIHY Yy = X Sin X B TOUKE X = Epaﬂno. .
T
1) 5
2)1
3)0
4)0,5

3. BriGepeTe BepHBIN OTBET

3HauYeHHe HHTerpaa _[02(21: + 1) dx paBHo ...
1)0
2) 2
3)4
4)6

4. BeiOepeTe BepHBIi OTBET
HaitouTe Touky MakcuMyma GyHKImMHE ¥ = —x2 + 3x — 1.

11

2)1,5

31,75

4)2

5. BeiOepeTe BepHBIil OTBET

3HaueHHE xl_i.@g —5‘25’:2) PAaBHO ...
1) -0,25
2) 0,25
3)0
4)0,5

6. BriGepeTe BepHBIN OTBET

3HaYeHHe MHTErpaia fol(x + 1)3 dX paBHO ...
1)3
2)3,5
3)3,75
44

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM

1 cemecmp, Ik3amen
Koumponupyemvie H/IK: VK-1.3 VK-2.5
Bonpocsl/3ananus:
1. ChopmynupoBaTh ONpeACIICHHs] HJIA CBOHWCTBA
Oyukmust. CriocoObl 3amanus (QyHKIUU. OCHOBHBIE XapAaKTEPUCTUKH (YHKIHHU: MOHOTOHHOCTb,
YETHOCTh, MEPUOAUYHOCTD
2. ChopmynupoBarh ONpeeTIeHIs I CBOWCTBA
OnHOCTOPOHHUE TIPEAEIIBI.
3. ChopmynupoBats OnpeneseH s Ui CBOWCTBA
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[TpousBoanas; e€ reoMeTpudecKuid U (GU3UICCKUIA CMBIC]T.

4. ChopmynupoBarh ONpeIeTCHIs I CBOWCTBA
JuddepenunpoBanne HESIBHO 3aTaHHBIX (YHKITUH.

5. ChopmynupoBats OnpeneseH s Hiu CBOWCTBA
Heonpenenénuprit ”HTETpa U mepBooOpa3Hasl.

6. ChopmynupoBats ONpeneseH s Ui CBOWCTBA
OnpenenéHHblii UHTETpall KaK Mpeae HHTErPaIbHON CyMMBI
I'eomerprueckuit 1 GU3HUESCKUN CMBICIT ONPENCTEHHOTO HHTETpaja

7. YMeTh T0oKa3aTh YTBEP KIACHHSI, TEOPEMBI MU CBOMCTBA, BHIBECTH (DOPMYITHI
[Ipenen yncaoBOM NOCIEAOBATENBHOCTH

8. YMeTb moKazarh yTBEPKICHUS, TEOPEMBbI WU CBOMCTBA, BEIBECTH (DOPMYITHI
[Ipenen ¢pyHKIUN B TOUKE

9. YMeTh oKa3aTh yTBEPKIACHHsI, TECOPEMBI MU CBOMCTBA, BHIBECTH (DOPMYITHI
[Ipu3zHaku cymiecTBOBaHUSI MPENENOB: TeopemMa O IMpenene MPOMEKYyTOYHOM
(Toxa3zarenbCTBO); TEOpEMa O Ipezeie MOHOTOHHON (yHKITHH

10. YMmeTh noka3aTh yTBEPKICHHS, TEOPEMBI T CBOWCTBA, BBIBECTH (DOPMYIIBI

[TepBrIil 3amMeuaTenbHbIA peaes
BTopoii 3amedarenbHbIi peaen

11. YMeTh noKa3aTh YTBEPKIACHUS, TEOPEMBI UM CBOWCTBA, BHIBECTH (POPMYJIBI
Touku pa3pbiBa GyHKIMU U UX KJIACCH(PHUKALINSA
OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKIIUAX

12. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI
OkcrpemyM. HeoOxoaumble 1 TOCTATOUHBIE YCIOBUS CYLIECTBOBAHMSI SKCTpEMyMa

13. Boruucnuts

. x> —3x -2
lim ;
x> -1 X° + x

14. HaiiTi 3HaueHue NpOU3BOIHON (QYHKIIUU

V= (2x0+2x— 3 ~4x+2) B ToTRE X0 = 1.

15. Beraucnuts npeaen

. rgx—-x
lim =
=20 X —smx

16. BerancnuTh uHTETpa

a| =

X - sin xdy

= =t

17. BeruucauTp miomaab (GUrypol, orpaHIYeHHON mapaboioi

y=3- x? unpaoit ¥ =X —3

18. Beraucnuth 00beM Tela, TOTYYSHHOTO TTPH BPAIICHUH KPUBOM

y=x+1 0<x<2

byHKIIH

9. MaTepuajibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue U CIUTIIUHbI

9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbl
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OcHoenas rumepamypa

1. Manko IT.E. Beicuiast MaTemMaTnka B ympakHEHUsX U 3aaadax. B 2-x 4. Y. 1: Yye0. nmocobue
s By30B. / ILE. lanko, A.T. TTonos, T.S. KoxkeBHukoBa. - 6-¢ u3n. - M3narensckwuii nom "OHUKC
"21 Bex", 2006. - 304 - 5-488-00714-8. - TekcT: HENOCPEICTBEHHBIH.

2. Jlanko I1.E. Beicmiast maremarrka B ynpaxHEeHUsAX W 3amaqax. B 2-x 4. Y. 2: Y4eb. mocodbue
st By3oB. / [1LE. Jlaako, A.T'. [TomoB, T.fl. KoskeBHuKOBA. - 6-¢ u3A. - M3aarensckuii gjom "OHUKC
"21 Bek", 2007. - 416 - 978-5-488-01072-7. - TekcT: HEMOCPEACTBEHHBIN.

3. Iucemennsrii JI.T. Koncmekr nekuuii mo Beicmield Matemaruke: [lommerii xkype / J.T.
IIucemenHsblii. - 4-e u3a. - MsparensctBo Alipuc-nipecc, 2006. - 608 - 5-8112-1778-1. - Tekcr:
HEIOCPEACTBECHHBIM.

Jlononnumenvuas numepamypa

1. ITuckynos H.C. uddepennnanbroe u MHTETpaibHOE UCUUCTEHU: YueOl. 11t BTy30B B 2-X T.
T. 2. / H.C. IluckynoB. - wm3a. crepeor. - M3marensctBo Wuterpan-IIpecc, 2001; 2002. -
5-89602-013-9 (1.2). - TekcT: HEMOCPEICTBCHHBIN.

2. IMuckynoB H.C. luddepenimanpHoe U UHTErpaIbHOE UCUUCTCHUS: Yueb. s BTy30B. B 2-x
1. T. 1 / H.C. IluckyHnoB. - wu3z. crepeor. - U3narensctBo MuTerpan-Ilpecc, 2002; 2004; 2006. -
5-89602-012-0(t.1). - TekcT: HEMOCPEACTBEHHBIM.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl « AHTepHET», K KOTOPBIM 00ecneYnBaeTcst
AOCTYI 00y4AKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcol « Unmeprem»
1. https://www.iprbookshop.ru/ - Onnaitn 6ubamorexa

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUNIUHE

Ilepeuenv npoecpammnozo obecneuenus
(0bHOBNEeHUE NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3zyercs.

Ilepeuensb uHpOPMAYUOHHO-CIPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs
CwmermaHHbBIN THIT
WNurepaktuBHas naHensb - 1 mr.
MenoBas gocka - 4 1ir.
ABTomaruzupoBaHHoe pabouee mecto (APM) - 2 mt.
[Ipoexrop - 2 mit.

10. MeTonnyeckue ykazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

OcBoenne oOydvaronuMmcsi y4eOHOW  AUCIUIUIMHBI «OCHOBBI ~ MAaT€MaTHUYECKOTO  aHAJIM3a»
MIpeAnoaraeT u3yuyeHne MaTepruaioB JUCITUTIIMHBI Ha ayTUTOPHBIX 3aHATHSIX U B XOJI€
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CaMOCTOSITENIbHOM paboThl. AYIUTOpPHBIE 3aHATHS MPOXOASIT B (GopMe JIEKIHH M MPAKTUYECKUX
3ansaTui. CaMocTosTeNbHAs paboTa BKIIOYAET pa3HOOOPa3HbINH KOMILJIEKC BHJIOB U (HOpPM pabOTHI
00y4aromIXcs.

CamocrositenpHas pabora ctyaeHToB (CPC) mo3BosisieT mpeIMEeTHO BBIPaOOTaTh aHAJIMTHUYECKHE
HaBbIKM, OOECMEUNTh MOHMMAaHHUE TEOPUU U MPAKTHKH, 00Jieeé OCO3HAHHO OTHOCUTHCS K YPOBHIO
cBoert mpodeccuonanpHO TOATOTOBKH. CPC  crmocoOCTBYeT pa3BUTHIO WX MBICIHTEIBHON
NeSITeIbHOCTH, O0ECIeYuBAaeT YCBOEHHE OIPENEJICHHOr0 yuyeOHOro Marepuana MU IMpeloCTaBiseT
HEOOXOMMYIO TOATOTOBKY [UISI pPEHICHHS KOHKPETHBIX MPAKTUYECKUX 3a/ad, BXOAAIIUX B HX
oynymue npodeccuonanbubie o0si3anHocTi. CPC HampaBieHa Ha o0ecriedeHre WHIUBU Ty TH3aIlin
P U3YYEHHUH Kypca, Ha pa3BUTHE CIIOCOOHOCTEN U BO3MOXKHOCTEH, Ha MEPCOHU(PUKAIINIO KOHTPOJIS
3a KaueCTBOM OOy4YCHHSI.

[Ipu moAroToBKe K MPaKTUYECKUM 3aHITHUSIM, PYKOBOACTBYSCH IJIAHOM M CIIUCKOM PEKOMEHIyeMOM
JUTEpaTypbl, HEOOXOAUMO HM3YYUTh TEMY TaK, 4TOObI MO KaKIOMy W3 MIPEUIOKEHHBIX BOIMPOCOB
CTYJIEHT MOT JIaTh pa3BEpPHYTHII, 0OCTOSITETLHBIN OTBET.

BueaynuropHas camocTosiTesibHas paboTa CTyACHTOB BKIIIOUAET:

- Pabota HaJy KOHCTIEKTOM JIEKIHH

- [lonroToBka k MpakTUYECKOMY 3aHITHIO

- JopaboTka KOHCHEKTa JEKUWU C MPUMEHEHHEM Y4YeOHHMKA, METOAUYECKOW JHUTeparyphl,
JIOTIOJIHUTENBHOM JINTEPATYyPHI

- [lonGop, u3yuyeHue, aHaiau3 1 KOHCIEKTHPOBAHHE PEKOMEHA0BAHHOM JTUTEpaTypbl

- CamocTosTeNnbHOE U3YUeHHE OTIIEIbHBIX TeM, aparpados

- [TonroroBka k 3K3amMeHy

Jljig ycremHoro 0cBOeHMs y4eOHOM TUCIUIUIMHBI U JOCTHKEHUS TIOCTABJICHHBIX 11eJiell He0OX0AuMO
BHHMATEJILHO O3HAKOMHUTBLCSI HACTOSIIECH paboueld mporpaMMbl y4eOHOW TUCIUIIIMHBI. Ee MoxeT
MPEJICTaBUTh TperoiaBaTeslb Ha BBOJHOW JEKIUU WM CAMOCTOSTENIbHO O0y4aroImUicss UCTIOIb3YyeT
nH(popmaruio Ha opunranabHoM MHTEpHET-CcaiiTe YHUBEpCUTETA.

Cnenyer oOpaTuTh BHMMAaHHE Ha CIHMCOK OCHOBHOM U JOMOJHUTEIBHOW JUTEPaTyphl, KOTOpas
UMeeTcsl B dJIeKTpoHHOW OmbmmoreuHoit cucteme IPRBooks, Ha mpemmaraemple mperomaBareinemMm
pecypcsl HH(DOPMallMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn HTepHeT. D1a nndopmanus HeoOXoauma
JUTSI CAMOCTOSATEILHOM paboThl 00y4JaroIIerocs..

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyamu ¢ OB3 u uneanuoamu

[Tpu HEoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIUMW, TMpPE3eHTallUidi, BHAECO- M ayaAuOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmornHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI Ui WUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOYKHOCTSIMHU
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH NMCUX0()HU3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 3[J0POBbS TAKUX 00YUYaIOLTUXCS.
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