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Pabouas mporpamMMa cocTaBiieHa B COOTBETCTBUU ¢ DeaepanbHBIM T'OCYJapCTBEHHBIM 00pa30BaTENbHBIM
cTtangapToM 1o HampapieHuro moarotoBku 38.03.01 DxoHoMmuKa, yTBEpKICHHBIM NMPHUKa30M MHUHUCTEPCTBA
HayKH U BeIciiero oopasoanust Poccuiickoit @eneparuuot ot 12 aBrycta 2020 roga Ne954, yaeOHBIM IIJIAHOM T10
Hanpasienuto moarotoBku 38.03.01 Dxonomuka, npodpuiib « IKOHOMHUKA U (PUHAHCH», YTBEPKIECHHBIM Y YEHBIM
copetoMm OI'BOY BO «CeBepo-OceTuHckuil rocynapcTBeHHbI yHuBepcuter uMeHu Kocrta JleBaHoBuua
XerarypoBay 29.04.2021r., mporokoin Nell.

CocraBuTens: JOIEHT Kadeapsl anreOpsl U aHau3a, K.9.H., Xyraesa JI.T.

Pabouast mporpamMmma 00CYyX/IeHa M COTJIaCOBaHA Ha 3aceaHuU Kadeapbl areOpsl U aHaiu3a (mpotokos Ne7 ot
23.04.2021 1.)

OnobpeHa coBeToM (hakysbTeTa DKOHOMUKH 1 yrpaieHus (mporokon Ne 7 ot «15» anpens 2021 r.)

Pabouas mporpaMma IUCHMIUIMHBI TpPUHSATa B COCTaBE OCHOBHOW TPO(ecCHOHANBbHON 00pa3oBaTeNbHON
IpOTpaMMBbI pereHneM yaeHoro cosera, Ilporokon Ne 11 ot 29.04.2021, YTBepkaena npukazom pekropa Nel06
ot 30.04.2021.



1. CTpykTypa, 1 0011251 TPYI0€MKOCTh JHCHHMIIIMHBI
OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIIAET S5 3aueTHbIX enuuull (180 gacoB).

Kypc 1

Cemectp 1

Jlexumn 36
[TpakTrueckue (ceMHHAPCKUE) 3aHATHS 54
JlaboparopHbIe 3aHATHS -

Koncynbranun

Htoro aynmuTopHBIX 3aHATHI 90
CamocrositenbHas paboTa 54

Kypcogas pabora -
dopMa KOHTPOJIA

3K3aMEH 36
3auer _
OO011€ee KOJIMYECTBO YacOB 180

2. He.]'ll/l H3YyYCHUA TUCHUIIJIHHDBI:

e 0OyuyeHHE OCHOBHBIM MaTeMaTHYECKUM METO/aM, HeOOXOAMMBIM AJISl aHAINU3a U MOJEIUPOBAHUS
IIPOLIECCOB UM SBJICHUN COLMAJIbHO-D)KOHOMUYECKOIO XapakTepa IpU IOMCKE ONTHUMAaJIbHBIX
peueHui;

® BOCIHTaHHUE JOCTATOYHO BBICOKOM MaTeMaTHUECKOM KyJIbTYpBl: ICHOE IOHUMaHUE HEOOXO0AUMOCTH
MaTeMaTHYeCKOM cocTaBJIsIOIEH B 0OIIEH MOATOTOBKE CTY/ICHTOB;

° BLIpa6OTKa MMpeaAcCTaBJICHUA O POJIKM U MECTC MATCMATUKHU B COBpeMeHHOﬁ UBUJIN3allM U B MHpOBOfI
KYyJIbTYypC, YMCHHUC JIOTUYCCKH MBICIUTL, OICPUPOBATL C a6CTpaKTHI)IMI/I 0oO0beKTaMH U OBITH
KOPPEKTHBIM B yINOTPEOJEHMM MAaTEMaTUYeCKUX TIOHATUH M CHMBOJIOB [UI BBIPaKEHHS
KOJIMYECTBEHHBIX U KaUeCTBEHHBIX OTHOIICHUH.

e OBJIAJEHUE  MAaTEMAaTHUYECKUMU METOJAMU Uil PEIICHUsS MHTEIUIEKTYalbHbIX 3aJad U
nproOpeTeHne HAaBBIKOB HMCIIOJIb30BAHUS YHUBEPCAIbHOTO MOHATHUIHOIO ammapara u HIMPOKOTo
apCCHaIa TCXHUUYCCKHUX TIPUEMOB MATCMATHKU npu I[aJII)HGfIHIeM HN3YyUYCHUU HpO(i)I/IJ'[I)HI)IX
JUCLHUIIINH, TIOCTPOCHUU MAaTEMAaTUYECKUX MOJEIIEN PA3IMYHBIX SBJICHUHN U IPOLECCOB.

Joctuxenne »THX 1enell oOecriedrBaeT BBITYCKHUKY TIOJyY€HUE BBICHIETO MpodeccroHalbHO
npopMIMPOBAaHHOIO 00pa3oBaHHs M 0O0JaJaHUe MEPEeYUCICHHBIMU HIDKE KoMIeTeHUusMU. OHH
CIOCOOCTBYIOT €r0 COIMAIIbHONM MOOWJIBHOCTH, YCTOMYMBOCTH Ha PbIHKE TpyAa M yCIENIHON paboTe B
caMbIX pa3HO0Opa3HbIX cepax (HaydHO-HCCIIE0BATENbCKAs IEATEIbHOCTh, aHATUTHYECKAs MOAIEPKKA
MPOLIECCOB MPHUHATHS PEUICHUH 1JIs1 YIIPABICHUS TPSIAIPUATHEM U JP.).

3. Mecto nucuuniunsl B ctpykrype OITIOII 6akanaBpuara.

JuctiuuinHa «MareMaTHYeCKHi aHaIn3» OTHOCUTCS K 00s3atenbHoi yactu bioka 1(51.0.08).
W3ydeHne naHHOW MUCIUIUTHHBI Oa3upyeTcss Ha CIEAYIOMUX JUCIUIUIMHAX: «AnreOpa W Hadaia

aHanm3ay, «['eomerpus» (mporpamMma cpegHeit o01eo0pa3oBaTeIbHON IIKOJIBI) WM COOTBETCTBYIOIINX
MaTeMaTHYECKUX AUCIUILTUH CpeaHero mpodeccuoHambHoro oopazoBanus. CTYACHTHI JOKHEI BIaJIETh
3HAHUSMH U KOMIETSHIIUSAMHU, COOTBETCTBYIOIIMMHU MIKOJIBLHOM MPOrpaMMe Mo MaTeMaTHKe.

3HaHI/I5[, MOJYUCHHBIC TIpU H3YUCHUW JUCHUILJIMHBI «MareMaTu4yecKni aHajins», MOryrT OBITH
WCIONBb30BaHbl TMPU  HU3y4YEHUH KypcoB «@PuHaHCOBas MmaTemMaTuka», «MHUKPOIKOHOMUKAY,
«IOKOHOMETpHUKaY, «KMaKpOIKOHOMKa» U JIp.

4. TpeOGoBaHus K pe3yibTaTaM O0CBOEHHS M CHMIIMHBI



Pesynberatsr ocBoenust OITIOIT BO 38.03.01 DxoHoMHKA OnpeIeNstoTCs MPHOOPETAEMBbIMHU BBIITYCKHUKOM
KOMIIETEHIUAMH, T.€. €ro CHOCOOHOCTBIO NPUMEHSTh 3HAHWs, YMEHHs U JIMYHBbIE KAaueCTBa B COOTBETCTBUH C
3a7a4aMu POPECCHOHATBHON JIESITeIbHOCTH.

B pesynbprate ocBoenus gannoit OIIOII 6akanaBpuara, B cootBeTcTBHM ¢ @I'OC BO mo HampapiieHUIO
noaroroBku 38.03.01 DxoHOMHUKA, a TaKKe BhIIICYKa3aHHBIMH MPO(GECCUOHATIBHBIMU CTaHAapPTaMHU, BBITYCKHHK
JOJDKEH ~ NpUOOpecTH  CIEAyroIMe  KOMIICTEHLIMM:  YHUBEpcalbHble,  OOIIEeNpo(ecCUOHAIbHBIE U
npogeccuoHaIbHbIE.

KoMmnerennun oﬁyqammerocﬂ, (l)Ole/lpyeMLIe B pe3yJjibTaTe OCBOCHUA NTUCHUITIJIHHbI

«MaTeMaTHYeCKHH aHAJIH3Y.

YHHBepcaﬂbele KOMIIETCHII MU BBIITYCKHUKOB

Koa n Koa Pe3ysbTaThbl 0CBOCHHUS KOMIIETEHIINH
HAHMEHOBaHHEe HAaHMeEHOBaHHeE 3HATH YMerTh Baanersb
YHHBEPCAJIBHO  HMHAMKATOPA
i KOMIIETEHIIUH| JOCTHKEHHS

(YK) YHHUBEPCAJbHOMI

KOMIIETEeHI[MH
YK-1. VK-1.1. 3HaeT 1.Ymeer IIpakTrueckum
CnocobeH OcyiecTBisier OCHOBHEIE aHAJIM3UPOBaTh OIBITOM aHAJIN3a
OCYILIECTBJISITh  TIOMCK METOJIBI 3azavy, 3aJa4.
IIOHCK, HEOOXO MO KPUTHYECKOT'O UCIOJIb3YsI
KPUTHUYECKUIA uH(popMaIuy, aHam3a u OCHOBEI
aHaJIM3 U CHHTE3 OMMPAsCh HA OCHOBEI KPUTHYECKOTO
uHpoOpMaIuy,  pe3yJabTaThl CHCTEMHOI'O | aHaJIH3a U
MIPUMEHATh aHam3a MOJX0/1a KaK |CHCTEMHOI'O
CHCTEMHBII ITOCTaBJICHHOM 00IIIeHayIHOT TIOJIXO/1A.
MMOJIXOI JITISL 3a/1a4H. 0 MeToza.
pelieHus 2.Ymeer
IIOCTaBJICHHBIX OCYILIECTBIISITh
3a7a4 TIOKCK
HEOOXOMMOMH
JUTSI pEILICHUS
MMOCTaBJICHHOU
3a7a4uu
uHpOpMAaIy,
KPUTHYECKH
OIICHUBAS
HaJIeKHOCTD
Pa3IMYHBIX
HCTOYHHUKOB

uHpOpMaLUU




YK-1.2..
PazpabartbiBaer
BapUAHTHI
peteHus
IPOOJIEMHOM
CHUTYyaIlH Ha
OCHOBE
KPUTHYECKOTO
aHaJM3a
JOCTYITHBIX
HCTOYHHKOB
uHpopManum.

YK-1.3.
Bri6oupaer
ONTUMAJIbHBIN
BapHaHT PEIICHUS
3a/1a4H,
apryMeHTUPYS
CBO# BBIOOP.

3HaeT
KpUTEpUHU

1.Ymeer
OCYIIECTBIISTH

COIIOCTAaBJICHU KpI/ITI/ILICCKI/Iﬁ

s pa3IMYHBIX
BapHAHTOB
pelieHus
IOCTAaBJIEHHO
U 3a7a4u.

3Haer
TIPUHITUIIEI,
KpUTEPUY,
npaBuiIa
MTOCTPOCHUS
CYXKICHUS U
OIIECHOK.

aHam3
coOpaHHOI
uHpOpMaLUU
Ha
COOTBETCTBHE
€€ YCJIOBUSM U
KPUTEPHSIM
peleHus
MOCTaBJIEHHOM
3aJa4u.
2.Ymeer
OTJIMYaTh
(bakTeI OT
MHEHMI,
HHTEpIIpETALNAN
Y OLICHOK TIpU
aHaJIn3e
coOpaHHOI
UHpOpMAIIUH.
3.Ymeer
COITOCTaBJIATH U
OLIEHUBATh
pa3IM4YHbIC
BapUAHTHI
pereHust
IOCTaBJIECHHOU
3a1a4m,
OTIpeIeNisis uX
JIOCTOWHCTBA U
HEIOCTaTKH.

1.Ymeer
(dbopmMupoBaTh
COOCTBEHHBIE
CY)KICHHS 1
OIICHKH,
IPaMOTHO U
JIOTUYHO
apryMEHTHPYS
CBOIO TOYKY
3pEHHSI.

[IpakTHueckum
OTIBITOM paboTHI
c
UH(POPMALMOHH
BIMHU
HCTOYHUKAMH,
OIIBIT HAYYHOT'O
MIOUCKa,
CO3/1aHus
HaY4HBIX
TEKCTOB.

OCHOBHBIMU
METOJIaMH,
crocobamu u
CpeICcTBaMU
MOJTyYeHUS,
XpaHeHus,
nepepaboTKH
uHpopMauu
JUISE
MIPEICTaBICHHS




2.YMmeer
MIPUMEHSTh
TEOPETUICCKUE
3HAHHUS B
pemennu
MPAKTUYICCKHUX
3a/1au.

B JIOCTYITHOU U
MMOHSATHOM
dbopme
pe3yJbTaTOB
CcBOCH
npodeccuoHalb
HOH
JIeSITEILHOCTH.




5. Conepmafme H y‘leﬁHO-MeTOL[I/I‘IeCKaﬂ KapTa IMCHUIIJINHbI

Tabnuya 5.1
KonnuectBo JIuteparypa
Home CamocrosTenpHas paboTa SAILIOR
p HaumenoBanue Tem (BOmpocoB), 3ausTus Crynenrtos DopMEI
Hesen M3y4aeMbIX 10 JAHHOM TUCIUITIINHE KOHTPOJIS
u 1 | mp Conepxanue Yacsl min | max
1 mopyab
1 OyHKIUA: I'paduixy 0cHOBHBIX MHHHU OIIPOC;
MHoxkecTBa. AbcomoTHas BEJIMYUHA AIIEMEHTAPHBIX (PYHKIHH. BOTPOCHI B
neiicteurenpHOro gucna. [loHstue QyHKIHM. [Ipumenenne GpyHKINN B pyOexHOH
Crioco0Onl 3aanus GyHkIuY. [ToHITHE HESIBHOM, IKOHOMHUKE. KOHTPOJIbHOM
o0paTHOH u CJIO’KHOM GyHKIHH. YactuuHble 4 [11, 121, [4], [6]
Knaccuduxamnus gyskimm. 5 5 OCJIEA0BATENbHOCTH ! b !
Teopwust ipejiesioB [pu3HaKu CymIeCTBOBAHUS [8],[10]
[lepemeHHbIE 1 TOCTOSIHHBIE BETTUYHHBI npenena. Pacnpocrpanenue
Yucnosas MOCJIEA0BATENBHOCTD. Ilpenen TEOpPEM O TIpejieiax Ha Ciydai
YHUCIOBOW  IOCJIEIOBATEIBLHOCTH. [Ipenen MIPOU3BOJIBHBIX (PYHKIIUH
¢ynkunu B 6eckoneunoctu. [Ipenen ¢pynkium B
Touke. OJJHOCTOPOHHUE MPEETIBI.

2 Teopus npenenon Teopema 0 BIOXKEHHBIX BOIIPOCHI B [11, [2], [4], [6],
Beckoneuno Gombllne BeIMYMHELLBbecKOHEUHO OTpe3Kax. pyOexHOI [8].[10]
Majble BeTHYWHBL. CBS3p MEXAY OECKOHEYHO 5 4 [lonssTme 06  acuMmnTOTH- 2 KOHTPOJIBHOH
OOJIBIIMMU U OECKOHEUHO MaJIBIMH BEJTHYNHAMHU. yeckux (hopMyrax.

OCHOBHBIE TEOPEMBI O MPEJIENAX. Hpyrue 3amedarenbHbIe
IIpenensl.

3 Teopust penenoB HenpepbiBHOCTH 00paTHBIX 4 BOTIPOCHI B [11, [2], [4], [6],
[lepBriii 3amedarenbHbI npenen. Yucmo e TPUTOHOMETPU-YECKUX pyOexxHOH [8],[10]
(uucno  Diinepa). Btopoil  3ameuaTenbHBIHI 5 5 ¢$yHKUMH. PaBHOMEpHas KOHTpPOJIBHON
npenen. HENPEPHIBHOCTD (DYHKIIUH.

HenpepsiBHOCTS hyHKIINA: IIpumenenre TpPOU3BOJHON B
9KOHOMHUKE.




HenpepriBHOCTB ¢dhyHKUIMM. Hekotopsie
CBOMcTBa HempepeBHBIX (yHKIui. Touku
paspbiBa (GyHKUMHM. BplyncieHne Ipenemnos.
PackpriTue HeonpenenenHocTei
IIpoussonHas.

IIpupamenne aprymeHTa W  IpUpPaLICHHE
¢byHKuMU. 3agaud, TPUBOIAIIME K MOHSTHIO
npousBoAHoM. OmpeneneHre MPOU3BOJHOM.
Ou3nyeckuii M TEOMETPUYECKUH  CMBICI

MIPOU3BOJAHOM. OKOHOMUYECKHUI CMBICI
IPOU3BOAHOM.
ITpousBoaHAas. IMousate 0  OECKOHEYHOMU peleHue [11, [2], [3], [6]. [8]
3aBUCUMOCTh  MEXKIY HEHOPEPBIBHOCTBIO U NpoU3BOAHOU.  Bpruncinenue 3a1a4 Ha
TG GepeHINPYEMOCTBIO (YHKIIHH. MIPOU3BOIHBIX (yHKIMIH, MpaKTHY.
CxeMa BbIUMCIIEHHS TPOoU3BOAHONW. OCHOBHEIC 3aJJaHHBIX HEsIBHO, 3aHATHAX
npaBuiia audepeHIpOBaHNS. MapaMeTpPUIECKH. .
[putoxKeHust POU3BOTHOM MHHH OTPOC [1], [2], [3]. [6], [10]
[Ipou3BoaHast HESABHOM, OOPATHOW U CIOMKHOU BOIIPOCHI B
= dusnueckoe 3HAYCHUE N
¢ynkuuii. [Tpon3BoHBIE BHICIINX MOPSAKOB. . pyOexxHOI
. MIPOU3BOTHOMN BTOPOTO .
[IpousBoanas CTETIEHHO-TIOKa3aTeIbHOMN KOHTPOJIbHOM
nopsiaka. bunom  HeroToHa.
(GyHKINY. Tabnuua MIPOU3BOIHBIX.
Uccnenopanue GyHKIMH U
OnactuuHoCTh (hyHKIMU. HekoTopwle TeopeMsbl
ocTpoeHue rpaduka.
muddepenumansHoro ucumcienus. IIpasuino
[TpubnmxenHoe pelenne
Jlonurans. YcioBue NOCTOSHCTBA, BO3PACTaHUs o
ypaBHEHUH. I'paduxn
1 yObiBaHUS QyHKIHMHA. OKCTpeMyM (QyHKIHH. .
Pa3pbIBHBIX (QYHKIIUH.
HeoOxomumble ¥ JOCTaTouHBIE  YCIOBUS
CyIIeCTBOBaHUs 3KcTpemyma. HauOombmiee u
HaMMEHbIIIee 3HaYCHUS] QYHKITHH.
[MpunoxeHus: MpOU3BOTHON Teopema 00 WHBapHAHTHOCTH BOTIPOCHI B [1]1, [2], [4], [6]. [9]
Brimykiocts 1 BOTHYTOCTh Tpaduka (QyHKIHH. muddepenunana. pyOexxHOH
Toukm  mepermba.  ACHMOTOTBI  KpPUBOM. [Ipumenenne anuddepenmana KOHTPOJIBHON
HccnenoBanne  QyHKIMM HM  [OCTPOCHUE K MIPUOIIKEHHBIM
rpaguxa. BBIYUCIICHHSM.
Huddepenunan pyHKIuM CrnenuasbHble MIPUEMBI peleHue [1], [2], [5], [6], [8]
Huddepennman nepBoro mnopsaka, CBOWCTBA. BBIYUCIICHHS HEKOTOPBIX 3aj1a4 Ha
I'eomeTpuyeckuit  cMmbica  auddepeHnyana. HHTETPAJIOB.




CpoiictBa muddepenimana. JuddepeHunans
BBICIIUX TTOPSIKOB.

Heonpenenennsiit UHTErpas:
[lepBooOpasnas ¢dynkusa. HeonpeneneHubii
HUHTETPAIL I'eomerpuueckuit CMBICII
HEOTpeIeICHHOTO UHTETpana. CaoiicTBa
HEOMpPEJEeNIeHHOT0  HMHTerpana.  MHTerpaibl
OCHOBHBIX BJIEMEHTapHBIX (QyHKIHA. CrocoObl
MHTETPUPOBAHUS. BBIUKCICHHE WHTErpajoB
METOJIOM 3aMEHBI IIEPEMEHHOM 1 3aHECEHUSI 0]
muddepennman. Meron WHTETPUPOBAHHS TI0
JaCTSIM.

IIpHMBHeHHe HUHTCIpaJIOB B
OKOHOMHKE.

IpaKTHu4.
3aHATHUAX

Heonpenenenuslil uuTErpait:

HNHrerpupoBanue npocTermmx

MHUHH-OIIPOC

[1], [2], [5]. [6], [8]

. BOIPOCHI B
HurerpupoBanue paLMOHaIBHBIX TPAHCUCHICHTHBIX (DYHKIIHH pyOexHoH
anreOpandeckux (QyHkuuid. MHTEerpupoBaHue 4 Tpuronomerpuyeckue KOHTPOJIHHOM
HEKOTOPBIX TPUTOHOMETPHYECKHX  (DYHKIIUA. nojicTanoBkH.  MuTerpuposa-
WHTerpupoBanre KBaJpaTHOIO TpeXWieHa B Hue - HMppalHOHAIBHBIX
3HaAMEHAaTeNe JPOOH U 1O KOPHEM. yHKumii

Onpe/e/ieHHbINA UHTETPAT: BOTIPOCHI B [11, [2]1, [4], [6],
3ajava o IO KPUBOJIMHEHHOM Tparenuy. pyOexHOI [8],[10]
OmpefesieHue  ONMPENENICHHOTO  MHTerpaa. KOHTPOJILHOM
I'eomeTprudecknii  CMBICIL OKOHOMHYECKUH HekoTopsle BcrioMoraTenbHble
cMbicit. OnpeeieHHbI HHTerpat c c Gopmyiel. HTErpasis! He
MePEMEHHBIM BEPXHHUM Mpe/eioM. Beraucienne 2 BBIPQXKAOLINECS AIIEMEHTapHO.
onpezaeneHHoro uurerpana. @opmyna HeroToHa-
JleiiOHuna.

Kop.

1-s1 py0Ge:xHasi KOHTPOJILHAA padoTa

25

Tekyumuii KOHTPOJIb

25

HUTOI'O 3a 1 monyin

50




10 OmnpeneneHHbli HHTETpat: BOTIPOCHI B [1], [2], [4], [6]. [8]
CBolicTBa OIpeIeIICHHOTO HHTETpaIa. HecoOcTBeHHBIC HHTETPAITBI pyOexHOH
3ameHa NepeMeHHOMN u tdhopmyna MeTon HeonpeaeIeHHbIX KOHTPOJIbHOM
WHTETPUPOBAHUS TI0 YacCTSIM B ONpPENEICHHOM k03¢ pULIHEeHTOB.
WHTErpasie
11 OmnpeneneHHbIi HHTErpat: peleHune [11, [2], [4], [6],
HecobGcTBeHnbIe HHTErPaJIbI oT 3a1a4 Ha [8].[10]
HeorpaHW4YeHHbIX (QyHKIMHA. HecoOcTBeHHBIE [IpubnmxeHHoE  BBIYUCIICHHE MPAKTHY.
UHTETpaJdbl ¢  OECKOHEYHBIM npeaenoM OIIPE/ICIEHHBIX  WHTETPAJIOB. 3aHATHUAX
UHTETPUPOBAHUSL. HUcnonb3oBanue
[TpunoskeHust onpeeIeHHOTO OIIPEICIEHHOTO0 HHTErpaja B
WHTErpaia KOHOMHUKE
Brruncnenwe miormiaaei miockux Guryp.
Brruucnenne 00beMOB Tela BpalleHHS.
Jnuna nyru.
12 JuddepennmansHbie BOTIPOCHI B [11, [2], [3]. [7]. [10]
aBHEHMS, COJIepIKaIIne OeXKHOI
Juddepennmanbabie ypaBHEHUS yp > conepatt py .
g depeHnans KOHTPOJIbHOM
Huddepenumansupie  ypaBHenus.  OOmue
MPOU3BEICHHS U YACTHOTO.
nonsitust. uddepenumanbupie ypaBHeHus 1-ro
nopsiaka.  Juddepenunansasie AQBHEHUS C Henonksopanne
p ) P yp nddepeHInanTbHBIX
Pa3IeNSIOIMMUCS IEPEMEHHBIMH. N o
ypaBHEHHUI B 9KOHOMUYECKOI
JMHAMUKE
13 OOmue cBolcTBa pelIeHui elICHUE 11, [2], [3]. [7], [10
Juddepennmanbabie ypaBHEHUS H P P [1]. 121, (3], [7], [20]
JTUHEHHBIX OJTHOPOJIHBIX 3a1a4 Ha
OnHoponubie U GepeHIaIbHbIe YPaBHEHUS
N nud depeHInaNbHBIX MpPaKTHY.
1-ronopsiaka. JluneitHple auddepeHInaIbHbIe N
ypaBHEHHI 2 nopsiaKa 3aHATHUAX
ypaBHeHus 1-romopsiaka .
Jluneiinble HEOJTHOPOIHBIE
Huddepenumanbuple ypaBHeHHs 2-TO TOPSIIKA,
. muddepeHnranbHbIe
JIOTyCKaIOIINe MMOHKEHUE CTeneH:. JInHelHbIe
onHOpoaHbIe auddepeHIraIbHbIe ypaBHEHUS 2 YPaBHCHWA 2-TO  NOPAIKA €
p P yp MOCTOSIHHBIMHU
r'0 IOPSAJKA C HOCTOSHHBIMU KO3 (QUITEHTaMH.
K03 duIMeHTaMu.
14 OTalloOHHBIe»  PAABI,  YacTo MUHH-OITPOC [11, 2], [4], [6],

YucIioBble psbL:
YucioBele PSIBL. OcHOBHBIE OHSTHSA.
Cxomumocts psiga. Hexotopesle cBoicTBa

HCIIOJIb3YEeMBbIE ISl CPAaBHEHUSI.
CBoiicTBa a0COJIFOTHO u
YCIIOBHO CXOMSIINUXCS PSIIOB.

BOIIPOCHI B
pyOexHon
KOHTPOJIbHOM

[8],[10]




YUCIIOBBIX psAfOB.  HeoOXomuMmeblid Ipu3HAK
CXOJIMMOCTH psiia. ['apMoHUYECKU psl.

15 YucnoBsie psbl. 2 BOIIPOCHI B [11, [2], [4], [6],
JlocTaTouHbIC TPH3HAKK CXOJMMOCTH PSIOB C CBoicTEa A6COIMOTHO 1 pyOexHOI [8],[10]
MOJIOKUTEITbHBIMH ulIeHaMH. | 5 CIIOBHO CXOAMIIXCH KOHTPOJIbHOM
3HaKOYepeIyIOIIecs PSIIBL, MIPU3HAK EHHOB Ouierka ocratka pia
Jletioruma. 3HakorepeMeHHbie psaapl CBoMCTBA ’ ’
abCOJIIOTHO M YCJIOBHO CXOMASAIIMXCS PSIIOB.

16 CreTICHHbIE DSLL [Ipumenenue psioB B 2 pelieHune [1]1, [2], [4], [6],

DAL MPUOTMKEHHBIX BHIYUCICHHSIX. 3aga4 Ha [8].[10]
Crenennbie psagsl. Teopema Adens..Paguyc u 5 4 PasIOKEHIE OCHOBHBIX S
MHTEPBAJI CXOAUMOCTH CTETIEHHOTO PS/A. >J1eMCHTAPHBIX hyHKIMiE B A J——
Psa Makiiopena. Maropera

17 OyHKIUH HECKOTBKUX TepeMeHHbIx (DHIT). 2 MHHH-OTIPOC [11, [2], [4], [6],
[Nonsitne ®HIL. O6nacTh onpeneneHus, 2 Haunbonpiree u HanMeHbIIEE Bogp ?KCH B [8].[10]
rpa¢uk. Yactasie npousBoansie OHIIL. [lonmubiit | 2 3HAYCHUs (PyHKIHH. « (I)) Iz eoﬂ};?{yéﬁ
muddepentman GHIL. K.p. P

18 A 2 BOIIPOCHI B [1], [2], [4], [6],
Oxctpemym OHIIL. py6exHOI [8],[10]

2 V CITOBHBIN 9KCTPEMYM. KOHTPOJLHOH
2-s1 py0exxHasi KOHTPOJIbHAsI padoTa
2-51 pyOexkHasi KOHTPOJILHAs padoTa 0 o5
Texymmii KOHTPOJIbL 0 25
HUTOI'O 3a 2 moayab 0 50
HUTOI'O 3a 1 cemecTp 36 54 54 0 100

Bcee BU/JIbI yqe6H0171 paGOTI)I MOTYT IPOBOAUTHCA JUCTAHIMOHHO HAa OCHOBAHWHU JIOKAJIbHBIX HOPMATUBHBIX aKTOB.

B neJsxX peaarm3allui MHAUBUAYAJIbHOI'O MOAX0Ja K 06y‘{€HI/IIO CTYACHTOB, OCYILECCTBJIAIOIINX y‘ie6HBIfI mnmpounecce 1o PIH,I[HBH,[[yaIIBHOfI TPACKTOPHHU B paMKax

WHANBUAYAJTbHOT'O yT-Ie6HOI‘O IJj1aHa, U3y4CHUEC JIaHHOﬁ JAUCHUINIMHBI MOXKET OCYHICCTBIIATLCA YEPE3 MHAUBUAYAJIBHBIC KOHCYJIbTaAlUU IIPETIoAaBaTeIist O4YHO,

B Yachl KOHCYJIbTAIIWH, TI0 JIEKTPOHHOM mo4Te, a Takke ¢ ucnonb3oBanueM Webex, mardopmsl aucranimonHoro o0ydyenus Moodle, nudnbiii kaOuHeT

ctynenra Ha caiite COI'Y, npyrux anementoB OMOC COI'Y.




6. O0pa3oBaTe/ibHbIE TEXHOJIOTUH
I[HH AOCTHIKCHUS TUIAHUPYCMBIX PC3YJIbTATOB OCBOCHUS NUCHUIIIMHBI, UCIIOJIB3YIOTCA

pas3in4HbIe 00pa30BaATEIbHBIE TEXHOIOTHH:

TPAIUIIMOHHBIE JICKIUH W TPAKTUYECKUE (CEMHUHAPCKUE) 3aHATHS C WCIIOJIBb30BaHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTHIA;
JCKIHS-TUATIOT — COJEPKaHHUE IMOJACTCS Yepe3 CEPUI0 BOMPOCOB, HA KOTOPHIE CTYICHT
JIOJDKEH OTBEYATh HEMTOCPEICTBEHHO B XOJI€ JICKIUH;
nokaan (pedepar) — CTyIeHT TOTOBUT KPAaTKOE COOOIIEHHE 1O BOIIPOCY TeMbI, 0(hOpMIISIET
paboTy B COOTBETCTBUU C TPEOOBAHUSAMH U CAAET €€ IMPENoIaBaTesio
OHJIAH-3aHATHE — Pa3HOBUIHOCTh BEO-KOH(EPEHIIMU, MPOBEACHUE OHJIAWH-BCTPEY HIIH
yepe3 MHTEpHET B peXUMe peallbHOTrO0 BpeMeHHW. Kakaplii M3 yY4aCTHHKOB HAXOJUTCS Y
CBOETO KOMIIbIOTEpa (CPEICTBAa CBS3M), a CBA3b MEXKIY HUMHU TOJJEPKUBACTCA dYepe3
HHTEepHET MOCpEeACTBOM 3arpy»aeMoro MpPUIIOKEHHUs, YCTAaHOBJICHHOTO HAa KOMITBIOTEPE
Kaxoro yuactauka (Zoom, Meet, Skype, Webex u ap.);
BuneokoH(epeHuss — ceanc BuaeokoHdepenncsizn (BKC) — »a3to  TexHosorus
WHTEPAKTHUBHOTO B3aUMOJICHCTBUS JABYX M 00JIee YUACTHUKOB 00Pa30BaTEIbHOTO MPolecca
Ui oOMeHa nHpopManueil B pealbHOM peXHMe BPEMEHH.

TexHoJOrHS DJIEKTPOHHOTO OOYUYEHHSI - peau3yeTcsi MPH IMOMOIIU 3JICKTPOHHOU

obpasoBarenbHor cpeapl COI'Y (mpu ucmons3oBanuu pecypcoB DbC), B xoae mpoBeAcHUs
ABTOMATH3UPOBAHHOTO TECTHPOBAHUS U T. JI.

7. YueOHO-MeTOoAMYeCKOe 00ecneYeHrne CAaMOCTOATEeIbLHOM padoThI.
CamocrosTenbHas pa60Ta 06yqa}om1/1xc;1 ABJICTCA OJHUM M3 BHIOB y‘le6HBIX 3aHATHUM.

CamocrosiTenbHast paboTa IPOBOAUTCS C IIEIBIO:

CUCTEMAaTH3allMH M 3aKPEIUICHUS MOJYYEHHBIX TEOPETUYECKHX 3HAHHM M MPAKTUYECKUX
YMEHHH 00y4aroIuxcs;
yrayOleHus U pacliupeHus TEOPETUUECKUX 3HAHUM;
dbopMHpOBaHUS yMEHHUI HCIIONB30BaTh CIPABOYHYIO JOKYMEHTAIMIO W CHEIHATIHHYIO
JUTEPATYPY;
(GOpMHUPOBAHUST CAMOCTOSITEILHOCTH  MBIIUICHHUS, CIOCOOHOCTEM K CaMOpa3BUTHIO,
CaMOCOBEPIIIEHCTBOBAHHUIO M CAMOPEaTH3AIHH;
Pa3BUTHSI UCCIIEAOBATENBCKUX YMEHUH.
CamocrosiTenbHast paboTa 00yJaromuXcsl OCYIIECTBISETCS Ha MPOTSHKECHUN U3YYCHHS BCe
JVICIATUTMHBL B COOTBETCTBUU C YTBEPI)KACHHOW B YU4E€OHOM IUIaHE TPYAOEMKOCTHIO (IUIs
04HO# hopMbI 00yUeHHUs 54 Yac) au COCTOUT H3:
paboThl CTYACHTOB C JIGKIIMOHHBIMH MaTepuaiaMH, TIOMCKa U aHalu3a JUTEpaTypbl U
AIIEKTPOHHBIX UCTOYHUKOB HH(POPMAITUH 110 3aJaHHOH TEME;
BBITIOJTHEHUS 3a/IaHUi AJIs1 caMocTosITensHOM paboTel B DMMOC COI'Y;
MOJrOTOBKH K MTPOMEKYTOUYHBIM KOHTPOJIBHBIM pab0oTaM M K HTOTOBBIM TECTaM;
MOJITOTOBKH K DK3aMEHY.

Tewmsl 1 popmbl BHEAYAUTOPHON CAMOCTOSITENBHOM PabOTHI, €€ TPYA0EMKOCTh COJIEPKATCS

B paznene 5, Tabu. 5.1.

MeToanyecKue YKazaHud MO NMPOBCACHUIO MPAKTUYECCKHUX 3aHATHH
HpaKTI/ILICCKI/IC 3aHATHSA II0 AUCHUIIIMHE «MaTteMaTUYeCKUM aHaIu3» IIPpOBOJATCA B

TCYCHUC OJHOI'0 CEMECTpPA IO 3 yaca B HCACIIO.



B Hagane npakTH4eckoro 3aHATHs cielyeT OOpaTUTh BHUMAaHME HA TEOPETUYECKHE
BOIIPOCHI 110 TeMe 3aHATHA. [IepBOHAYAIBHO UIET U3JI0KEHUE TEOPETUYECKOTO MaTeprala TeMbI
3aHATHS. 3aTeM B psJie BOIIPOCOB IPENOJAaBaTelIsd CIEAYeT CKOHLIEHTPUpPOBaTb BHHMAaHUE Ha
OCHOBHBIX HJESIX TeMbI 3aHATHs. BOmpochl JOKHBI BKJIIOYATh B ceOs pa3sInUHbIC BapHallUd
AIIEMEHTAPHBIX CUTYAIMi, OTOOpaKaIOUIMX OCHOBHBIC HJIEM TEMbI 3aHATHA B HMX B3aUMHOMN
B3aMMOCBSI3M. 3a7aBaeMble BOIIPOCHI-337jaudl JOJDKHBI OBbITh KOPOTKMMHU M MaKCHUMaJbHO
HPOSIBJIATE B CTYIEHTaX UX COOOPA3UTEIbHOCTD.

Ilocne mpeaBapUTENbHOM YacTH CieyeT HauMHATh pellaTh 3aJadd, UMERIuX Ooiee
JUIMHHBIE CLIEHapUH B3aMMO/IEHCTBHS OCHOBHBIX Ul TeMbl 3aHATus. [Ipu aTOM crenyer usberarsb
TPYIOEMKHMX 3aJa4, BKJIIOYAIOUIMX OCBOCHUE HE3HAYMTEJIBHOIO 4YMCJlIa IpHUEMOB. B mpouecce
pelieHus 3aJayd  CIEeNyeT BCEerJa yBA3bIBaThb LIard ajaropuTMa peELIeHHs 3a7add ¢
TEOPETUYECKMMH OCHOBAMU H3Y4aeMOI'0 ajlropuTMa M J0OMBAThCS IMOHUMAaHHUS MEXaHU3Ma
JIEHCTBHSI U3y4aeMOI0 aJrOpUTMA.

@poHTATBHBII ONPoc NPoBOAUTCS B popMe Oeceibl MpenoaBares ¢ TPYIIoun.

OH OpraHM4ecKd COYETAETCs C MOBTOPEHUEM IPOWJEHHOIO, SBJSSACH CPEACTBOM IS
3aKperuieHus 3HaHUu# U yMeHUi. Ero JOCTOMHCTBO B TOM, YTO Ha aKTUBHYIO YMCTBEHHYIO paboTy
MOKHO BOBJIEYb BCEX CTYIEHTOB Ipymnnsl. I 3TOro BOIPOCHI JOJKHBI JOIYCKaThb KPaTKYo
¢dopmy oTBeTa, OBITH TAKOHUYHBIMHU, IOTHYECKH B3aUMOCBSI3aHHBIMH JIPYT ¢ ApyroM. C mOMOIIbI0
(GpOHTANBHOIO OIpOCa MPEINOIaBaATEIb UMEET BO3MOKHOCTD IIPOBEPUTD BBIIIOJIHEHUE CTYIEHTaMU
JIOMAIIHETO 3aJJaHus, BBIICHUTh TOTOBHOCTb I'PYIIIBI K U3YYEHUIO HOBOTO MaTepHaa.

NuauBuayajibHbIH ONPOC IpEAonaraeT 00CTOATENbHbIE, CBI3HBIE OTBETHI CTYICHTOB Ha
BOIPOC, OTHOCSIIMHCSH K HM3y4aeMOMY Y4eOHOMY MaTepHaiay, O3TOMY OH CIIYXKUT BaXKHBIM
y4eOHBIM CPEJCTBOM Pa3BUTHUS pEeuH, MaMATH, MBIIUICHUS CTYACHTOB. UTOOBI clienaTh Takyro
npoBepKy Oosee TiayOOKOH, HEOOXOIMMO CTAaBUTh IEpe] CTYIEHTaMH BOMIPOCHI, Tpedyroliue
pa3BEpHYTOro OTBETA.

Bonpockl i1 MHAMBUIYANbHOTO OMNpOCa JOJDKHBI OBbITh YETKUMH, SCHBIMH,
KOHKPETHBIMH, €MKHMH, WMETh IPHUKIATHOM XapakTep, OXBaTbIBaTb OCHOBHOMW, paHee
IIPOWJICHHBIM Marepuan Iporpammel. WX conaepkaHue IOOJDKHO CTUMYJIMPOBATh CTYJIEHTOB
JIOTUYECKH MBICIUTh, CpPaBHUBATh, AHAJIU3UPOBATh, JOKa3bIBaTh, MOAOWpaTh YOeIUTEIbHBIE
IPUMEpHI, YCTAHABIMBATh MPUUMHHO-CIEJACTBEHHbIE CBS3U, JellaTh 00OCHOBAHHBIE BBIBOJIBI U
3TUM CIOCOOCTBOBATh OOBEKTUBHOMY BBISIBICHHUIO 3HAHUH CTYAECHTOB.

Bonpockl 00b19HO 3a/1a0T BCEH Ipymie U 1nociie HeOobIIoi may3sl, HEOOXOIUMON A
TOTO, 4TOOBI CTYAEHTHI MOHSUIM €r0 M MPUTOTOBWIUCH K OTBETY, BBI3BIBAIOT JUIs OTBETa
KOHKPETHOI'O CTYIEHTA.

ITuceMeHHas MpoBepKa HapsAy C YCTHOM SIBISETCS BAKHEWUIIMM METOJOM KOHTPOJISA
3HaHWM, YMEHUH M HABBIKOB CTYAEHTOB. OIHOPOAHOCTH pabOT, BBINOJHAEMBIX CTYIEHTAMH,
MO3BOJISIET MPEABSBIATH KO BCEM OJMHAKOBBIE TPEOOBaHUS, MOMBITAET 0OBEKTUBHOCTh OIIEHKU
pe3yibTatoB 00ydeHus. IlpuMeHeHne 3Toro Merosa JaeT BO3MOKHOCTh B Han0oyiee KOPOTKHUH
CPOK OJTHOBPEMEHHO IPOBEPUTH YCBOCHHE Y4E€OHOTO Marepuana BCEMH CTYJIEHTaMHU TPYIIIBL,
OTIpeNIeIUTh HANIPaBJICHUs U1 MHANBUIYAIbHOW pabOThI ¢ KaXKIbIM.

[InceMeHHas MPOBEPKA UCIOJIB3YETCs BO BCEX BUAAX KOHTPOJIS U OCYILECTBIIACTCS KAK B
ayJMTOPHOM, TaK ¥ BO BHEAYTUTOPHOH paboTe (BHIOJHEHHUE JOMAITHUX 33/1aHUI).

MeTtoauyeckue peKOMeHAAINHU 110 UCII0JIL30BAHUI0 HH(POPMALIMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTHI 00y4eHust



JIns n3ydeHus JEKIMOHHOIO MaTepuaia JUCLUIUIMHBI IPUMEHSIOTCS ayIMOBU3YalbHbIC
(MynbTUMEIUNHBIE) TEXHOJOTUHU, KOTOphlE HE OTPULIAIOT TPAJUIMOHHBIE, MPOBEPEHHBIE
BPEMEHEM METOJbl MPENOJABAHUS, HO, IPU HTOM, OHHU [OBBIIAOT HAIJIAIHOCTD,
MH(OPMATUBHOCTb, OMNEPATUBHOCTb B IMoJaye HMH(OpPMAIMM, MO3BOJIAIOT SKOHOMUTH BpEMs
3aHATHIA.

Kaxnoe cemunHapckoe 3aHsATHE HMEET CBOIO 0coOyio ¢opMmMy NpOBEIeHHS, CBOIO
METOJIOJIOTUYECKYIO CIeNU(UKY, YTO TIO3BOJIIET pPa3BUBATh Y CTYICHTOB pa3IUYHBIE Kak
OoOLIeKyIbTYypHBIE, TaKk U MpodeccruoHatbHble KomneTeHnu. [loctaHoBka mpobiemsl, pazoop
AKTyaJIbHBIX KOHKPETHBIX M THMOTETUYECKUX CUTYaIlui, co3aHue aTMochepsl AUanora MexXIy
npernojaBaTesieM M TPYNNOW TMO3BOJSET paboTaTh HMHIUBUAYAIbHO W B MajblX Tpynmax,
KOJUIEKTUBHO OOCYXJaTh OMNpEACIEHHBI TeMaMH MaTepuai, a TakkKe WHHUIMHPOBATh
CaMOCTOSITENIbHYIO paboTy cTyneHTOoB. [Ipu ocMmbIcieHnH coliep:kaHus BOPOCOB MPAKTHUECKUX
3aHSITHIA PECIICYETCs 11eTh COOTI0AATh MPEEMCTBEHHOCTh B MPOPECCHOHATBHOM U B TBOPYECCKOM
Pa3BUTHH CTYIECHTOB.

KoHTponb camocTosITeNnsHOM pabOThl CTYJEHTOB MPU3BaH CAENaTh MPOIECC OOydeHUs
Oojee 1ENOCTHBIM M opraHu4HbIM. Ero 3amaua He ocTtaBUTh 0€3 BHMMAaHHUS JaKe, Ha MEPBbIN
B3I, MAJIO3HAYUTEIbHBIE BOIIPOCHI.

KommnbrorepHoe TeCTUpOBAaHHE MO3BOJSET OCYIIECTBIISITH UTOTOBBIA KOHTPOJIb 3HAHWI
CTyZIEHTOB. TeCTOBBII MaTepuasl BKJIIOYAeT B ce0s COIEp:KaHHE BOMPOCOB MO KaXKIOMY U3
0003HaYEeHHBIX TPOTPAMMOI1 pa3/IeNoB.

Kaxapiii Bompoc npeanonaaraeT HECKOJIbKO BAPUAHTOB OTBETOB, CPEAN KOTOPBIX UMEIOTCS
aOCOJIFOTHO HEBEPHBIN, NMPABWIBHBIA M B OOJIBIICH WM MEHBIICH CTENECHU PaCKPBIBAIOITUN
CYIIHOCTB BOIIpoca. B mporecce KOMIIBIOTEPHOIO TECTUPOBAHMS 3a/1a4a CTYACHTOB ONPEIEIAETCS
KaK BBIOOp MPaBUIBLHOTO OTBETa U3 MHOrooOpa3usi BapHaHTOB. B TECTOBBIX 3aJaHUSIX €CTh
BOIPOCHI Ha COOTBETCTBHE. B mporecce KOMIBIOTEPHOrO TECTUPOBAHMS, 3a/ada CTYICHTA
oTpezensieTcsl Kak BIOOp MPaBUILHOTO OTBETA U3 MHOT000pa3us BApUAHTOB.

Bompocsl W TeMbl, OTBOJMMBIE Ha BBHIIOJHEHHE CAMOCTOSITEIHLHOM paboThl IO
TUCIUIIMHE, a TAK)KEe KPUTEPUH OLICHUBAHUSA IO KaXXI0MY BUTy pabOTHI COJEpKaTCs B pa3jeine 8
PII.

MeToan4yeckne peKOMEH/IAUM 110 HANMCAHUIO pedepaToB (A0KIAT0B)

Pedepar (noknan)— nucbMeHHas paboTa 1o onpeielleHHOW HayuHo! mpobiemMe, KpaTkoe
U3JI0KEHUE CO/IEP)KaHUsI HayyHOIr'o TpyJla MM HayyHOU npoOieMbl. OH sBiseTcs AeiCTBEHHON
(dopMOii CaMOCTOSITEILHOIO HCCIIEOBAaHUS HAyYHBIX MPOOJeM HAa OCHOBE HM3YYEHHUS TEKCTOB,
CHelMaNbHOM JMTEpaTyphl, a TaKKe Ha OCHOBE JMYHBIX HAOIIOJCHUH, HCCIEIOBaHUA U
NPaKTUYECKOTo OmbITa. Pedepar momoraer BeIpabOTATh HABBIKH M MPHEMBI CAMOCTOSTEIHHOTO
HAYYHOTO TIOMCKAa, TPAaMOTHOTO ¥ JIOTHYECKOTO W3JIOKEHHs] W30paHHOW mpoOiieMbl U
CIOCOOCTBYET MPHUOOIIEHUIO CTYJICHTOB K HAYYHOH JCSITEIHHOCTH.

[TocnenoBarenbHOCTh PaOOTHI:

1. Bei0op Tembl nuccnenoBanus. Tema pedepara BbIOMpaeTcst CTyJICHTOM Ha OCHOBE
€ro HayyHoro uHTepeca. Takke moMollb B BEIOOpE TEMbI MOXKET OKa3aTh MPENnoaBaTeb.

2. [TnanupoBanue uccrenoBaHus. BritoyaeT cocTaBieHUE KaJEHAAPHOTO IUIaHA
HAy4HOTO MCCJEOBaHMA W IulaHa TMpeanonaraemoro pedepara. Kanengapublii 1uiaH
UCCIIC/IOBAaHMS BKIIOYAET CIEAYIOIINE D3JEMEHTBI: BBIOOp W (OPMYIHpPOBAHWE TPOOIIEMBI,
pa3pa0oTKa IUIaHa HCCIEOBaHUS M TMpeBapuUTeIbHOro IjaHa pedepara; cOOp U U3ydeHUE
HCXOJHOTO MaTepualia, MOWCK JUTepaTyphl, aHaIW3 COOpPaHHOTO MaTepuaya, TeOpeTHUYECKas
pazpaboTka mpoOJIEeMBbI; COOOIIEHHE O TMPEABAPUTEIBHBIX PE3YJIbTaTaX WCCICIOBAHNUS,
JauTepaTypHoe opopMIIeHHE UCCIIE0BATENBCKON MPOoOIeMbl; 00CyXk1eHHe paboThl (Ha ceMHUHape
U T.IL).



[Tnan pedepara xapakTepusyeT ero cojaepkanue u cTpykTypy. OH JOKEH BKIIIOYaTh B
ce0si: BBEJCHHUE, I7I€ OOOCHOBBIBACTCS AaKTYaJIbHOCTh MPOOJEMBI, CTaBATCS LEJNb U 3aJaud
UCCIICIOBaHMS; OCHOBHASI YaCTh, B KOTOPOM PacKphIBAETCS CO/IEpPIKaHUE MTPOOIEMBI; 3aKITI0UEHHE,
r7ie 0000IIAI0TCS BBIBOJIBI IO TEME U AAIOTCS MPAKTUIECKUE PEKOMEHIAIIHH.

3. [Touck u w3ydeHue nutepaTypbl. s BBIIBICHHS HEOOXOAMMON IUTEpaTypHI
cienyer o0patuThes B OMOIMOTEKY WM K mpenojaBatento. [lonobpannyro nureparypy cieayer
3adukcupoBath corsacHo ['OCT no 6ubnuorpaduyeckoMy OUCaHUIO MPOU3BEACHUH TIEUYaTH.

Jlist pa3zpaboTku pedepara J0CTATOUHO U3ydeHHe 4-5 BaKHEUINX CcTaTed 1Mo W30paHHOM
npoOieme.

4. Ob6paborka Martepuana. [Ipu 0OpabOTKe MONYYCHHOTO MaTepuaia aBTOP IOJDKCH:
CUCTEMATHU3UPOBATh €ro I0 pas3zesiaM; BbIABUHYTh U OOOCHOBAaTb CBOM TI'MIIOTE3bI; ONPEAEIUTh
CBOIO MO3UIHIO, TOUKY 3PEHUS 10 PACCMAaTPUBAEMOI MpobIieMe; YTOUYHUTh 00BEM U COJIepKaHNe
NOHATHHI, KOTOPBIMH NPUXOAMTCA ONEPUPOBATH IMpPH pPa3paboOTKE TeMbl; CHOPMYIUPOBATH
OTpeeNieHuss W OCHOBHBIC BBIBOJBI, XapaKTEPU3YIOLIUE PE3YNIbTaThl  HCCIEIOBAHMUS;
OKOHYATEJIbHO YTOUYHUTH CTPYKTYpPY pedepara.

5. Odopmrenne pedepara. Pedepar BbIIOTHSETCS B COOTBETCTBHH C TPeOOBaHUSMU
CTaHJapTOB, pa3pabOTaHHBIX JUIS JAHHOTO BHJIa TOKYMEHTOB. PaboTa momkHa OBITH BBIIIOJIHEHA
Ha Oenoit Oymare crangaptHOro ymcta A4. Tekct mopkeH OBITh OTIeYaTaH Ha KOMIIBIOTEPE B
TEKCTOBOM penakrope MicrosoftWord n oTBedats crieayromunM TpeOOBaHHUSIM: TTapaMETPhI MOJIEH
CTpaHMII JJOJDKHBI OBITH B ITpeJieNiaX: BepXHee u HkHee — 1o 20 mm, ipaBoe — 10 MM, neBoe — 30
mM, mpudT — TimesNewRoman , pazmep mpudra — 14, MeKCTPOUHBII HHTEPBAI — TOJTYTOPHBII.
Jlenta mpuHTEepa — TONBKO uY€pHOro mBeTa. Hymepauwusi cTpaHull B pedepare T0KHA OBITh
CKBO3HOM, HauWHas ¢ TpeThed cTpaHulbl. Homep mpocrapnsieTcs apabckumu nudpamu BBEpXy
Ka)KIO0U CTpaHUIIbI CIIpaBa.

[Tpu uznoxennu Matepuaga HEOOXOAUMO MPUICPKUBATHCS MPUHATOTO MJIAHA.

bubnuorpaduyeckunii cnucok cOCTaBIsIETCS HAa OCHOBE HMCTOYHHKOB, KOTOpBIE OBbLIH
IIPOCMOTPEHBI U M3Yy4YEHBbl CTYAEHTOM IpH HanmucaHuu pedepara. J[aHHBIM CIHCOK OTpa)kaeT
CaMOCTOSITENIbHYI0 TBOPYECKYI0 pabOTy CTYAEHTa, 4TO IMO3BOJISIET CYAUTb O CTENEHU €ro
MOJIFOTOBKU U YIIIyOJIEHUU B BEIOPaHHYIO TEMATHKY.

8. Ol.[eHO‘lele cpeacrBa AJs TEKYIIETI0 KOHTPOJIA yCII€BAEMOCTH,
HpOMe)KyTO‘IHOﬁ arTreCTalm 10 uToraMm OCBOCHHUA JMCHUIIIMHDBI.

OO0uMM CpeCTBOM KOHTPOJIS ABISETCS BBEJCHHAs B YHUBEPCUTETE OANIbHO-PEUTHHTOBast
CUCTEMa OIICHKHU yCIIEBAEMOCTH CTY/IEHTOB CIIEIMAJIUTETA U HAIpaBleHUI OakanaBpuara.

K oneHo4HBIM cpeAcTBaM TEKYIIEro KOHTPOJISi OTHOCATCS:

Tekymuii KOHTPOJIb — 3TO HENPEPBIBHO OCYLIECTBISIEMBI MOHUTOPHUHI YPOBHS
YCBOCHMS 3HaHUH U (POPMUPOBaAHUSI YMEHUH U HABBIKOB B TEUCHUE CEMECTpPa WK Y4eOHOTo roja.
Texymuii KOHTPOJIb 3HAHUH, YMEHUI U HABBIKOB CTYJCHTOB OCYIIECTBIISIETCS B X0A€ y4eOHBIX
(ayIUTOpHBIX) 3aHATUH, MPOBOJUMBIX MO pacnucaHui. dopmMamMu TEKyIIEro KOHTPOJIS
BBICTYIAIOT OMPOCHI HA JIEKIIMOHHBIX 1 IPAKTUUECKUX 3aHATHIX, a TAKXKE KOPOTKHE (10 15 MUH.)
KOHTPOJIbHBIE 3a/IaHHWs, BBINOJHSAEMBIE CTYACHTAMM B Haydayle JEKIUU C LEIbI0 IPOBEPKHU
HaJIMYMs 3HAHUN, HEOOXOIUMBIX Ul YCBOEHHSI HOBOTO MaTepualia WM B KOHIIE JIEKLUHU JUIS
BBISICHEHMSI CTEIIEHN YCBOEHUS M3JI0’)KEHHOTO MaTepHalia, a TAK)KE HA MPAKTUYECKUX 3aHITHSIX.

Py0e:xxHblii KOHTPOJIb OCYIIECTBISIETCS MO 0ojee WM MEHee CaMOCTOSATEbHBIM
pazzenaM — y4eOHBIM MOJYJSIM Kypca W TNPOBOAUTCS MO OKOHYAHUM HM3y4YEHHs] MaTepuania



MOJYJlsl B 3apaHee YCTaHOBJIEHHOE BpeMs. PyOeXHbI KOHTpPOJb MPOBOAUTCS C LEJbIO
OTIpeJieNIeHHs KauecTBa YCBOSHHS Marepuana yueOHOro Moayis B 1esioM. B Tedenune cemectpa
MPOBOJMTCS JIBa TAKUX KOHTPOJIBHBIX MEPOIIPHUATHS 110 TPAPUKY.

K oneHOYHBIM cpeAcTBaM TeKYIero KOHTPOJIsi OTHOCATCSH:
1) BbInmosiHeHHe 3aIaHUIT HA MPAKTHYECKUX 3aHATHAX — 8 0aJJ10B

Kpurepuu onenku:

8 0alIoB — CTYIEHT JaeT MOJHOE pPAa3BEPHYTOE pELICHHE BBIIOIHSAEMOrO 3a/laHusl,
JIEMOHCTPHUPYET 3HaHUE OCHOBHBIX (POPMYIT 10 U3y4aeMOi TeMe, MPUXOAUT K CAaMOCTOSTEIbHBIM
apryMEeHTUPOBAHHBIM BBIBOJIAM.

6-7 GaioB — CTYACHT JAaeT TOJHOE PAa3BEPHYTOE PEUICHUE BBITIOIHSEMOTO 3aJIaHus,
JEMOHCTPUPYET 3HAHUE OCHOBHBIX (OpPMYJT IO H3y4yaeMoOWl TeMme, HO JOIMYCKaeT OIINOKU
BBIYUCIUTEILHOTO XapaKTepa.

5-4 GamnoB — CTYACGHT JaeT pPa3BEpPHYTOE pEIICHHE BBIMNOJHAEMOTO 3aJaHHs IOCIe
MOJICKA3KH ayJUTOPHH, CTYACHT HETOJHO BIAJCET TEOPETUYECKHM MAaTepHAIIOM, IOITyCKaeT
OTJIeIbHBIE HETOYHOCTH, 3HACT pPAa3JIMYHbIe TOYKH 3pEHUsl Mo 00cykIaeMoil mpobiieme, HO
BO3HHUKAIOT TPYIHOCTH C WX aHAJIM30M, YMEET W3JlaraTh COOCTBEHHYIO TO3HIMIO, HO HE BCE
BBIBOJIbI HOCSIT JIOKa3aTeIbHBINA XapaKTep.

3-2 Oamna — CTyIEHT JaeT pa3BepHYTOE pEIICHHE BBIMOIHIEMOTO 3aJaHUs IOCIE
MOJICKa3KW ayJAUTOPUU, CTYIEHT HEMOJHO BIIAJIe€T TEOPETUYECKUM MAaTEpHUaJIOM, IOIYCKaeT
OTJeNIbHBIC HETOUYHOCTH.

1 6ami1 — CTyHIEHT JlaeT pelIeHHEe BBIMOIHIEMOro 3aJaHus MO MOACKa3KaM ayIuTOpHH,
CTYZACHT HE BJIAJICET TECOPETUIECKUM MATEPHATIOM.

0 6anyoB — CTYJEHT OTKa3bIBACTCS BBIXOJIUTH K JOCKE

2) BplnosgHeHHe JOMALIHHUX 3aaHMil — 4 0ajia

JlomarnHss (BHeayTUTOpHAs) MOJArOTOBKA BKIIIOYAET B ce0sl OTBETHI Ha YCTHBIE BOITPOCHI
[0 TMPOIJIEHHOMY TEOPETUYECKOMY MaTepualy M BBIIOJIHEHUE MPAKTUYECKUX 3aJaHUM.
OnenuBaercs 10 3 6amoB.

Kpurepun onienku nomaiiseit (BHeayAUTOPHON ) OJTOTOBKHU.

4 Ganna (MakcUMalbHasl OLIEHKA) - OTBET OTJIMYAETCS IMOCIIEN0BATEIbHOCTHIO, JTOTHKOM
U3JIOKEHUS, JIETKO BOCIPUHUMAETCS ayIuTOpHeil, IpH OTBET€ Ha BOMNPOC OTBEUAOLIUMN
JEMOHCTPHUPYET TIyOWHY BJaJIeHUs MPEACTaBICHHBIM MaTepUanioM, OTBETHI (POPMYTUPYIOTCS
apryMEHTHPOBaHO, OOOCHOBBIBAeTCs pemieHue 3a1ayn. CTyIeHT B MOJHOM OOBEME BBITIOJIHUII
JIOMAIIIHEE 3a/1aHHUE.

2-3 Oaiia — yCTHBIA OTBET OTIIMYAETCS MOCIIEA0BATEILHOCTHIO, JIOTUKOW H3JI0KEHHS, HO
000CHOBaHHE CJENaHHBIX BHIBOJIOB HE JOCTATOYHO apryMEHTHPOBAHO, HEMOJIHO PACKPBITO
coJiep’KaHue MpoOIeMBbl, PELICHHUE 3a/1a4l HETIOIHOE.

1 Gann — oTBevarOIUi epeAaeT cojiepkaHue NpoOIeMbl, HO HE JEMOHCTPUPYET 3HaHUE
TOYHBIX (OPMYIUPOBOK, BBICTYIUICHHE BOCIPHUHHMAETCS AayAUTOPHEH CII0)KHO, OTBETHI Ha
BOIIPOCHI TOBEPXHOCTHBIE, JINOO BBI3BIBAIOT 3aTPyJHEHNE, HET PEIICHUS 3a/1a4.

0 6anIoB - CTYJEHT HE BBINIOJHWII JJOMAalTHEE 3a/1aHue.

3) BbInoJiHeHHE CAMOCTOSATEILHBIX PadoT - 8 faI0B

CamocrosiTenbHast paboTa Kak BHUJ JIEATENbHOCTH CTyJEHTa OYE€Hb MHOrorpaHHa. B
KadecTBe (opM paboOThl Uil M3ydyeHHUs Kypca «MaremaThka MU MaTeMaTH4eCKHe METO/Abl B
OHoJIOruM» NPEAIaratoTCs CIEAYIOIINE €€ Pa3HOBUIHOCTH:

e pabora c yueOHOI U Hay4HOH TUTEepaTypoii;



®  BBINOJIHEHUE ayJJUTOPHOM, MOYIbHON KOHTPOJIBHOI padoT;
e Hanucanue pedeparoB ( JOKIAI0B);
®  CaMOCTOSTEIbHON pabOoTHI HA JUCTAHIIMOHHOM uToniaake Moodle

® [IOATO0TOBKA K TECTHUPOBAHUIO.
HCJ'IBIO CaMOCTOSITEILHOMI pa6OTBI AJi1 CTYACHTOB SABJISICTCA Oouee FJ'IY6OKO€ 3HaKOMCTBO

C KIIFOYCBBIMU TCOPECTHUYCCKUMHU BOIIPOCAMU, U3YyHYaCMbIMHU Ha JICKIIUAX.

3aiaun caMOCTOATENbHOU PabOTHI:

oOpeTeHre HaBBIKOB CaMOCTOATENIbHON HayYHO-HCCIIEIOBATEIhCKOM pabOThl HA OCHOBE
aHaJIn3a TCKCTOB UCTOYHHUKOB U NPUMCHCHHS PA3JIMYHBIX METOJ0B UCCICOAOBAHUA,
BbIpa0OTKa YMEHHS CAMOCTOSTEIbHO U KPUTHYECKH IMOAXOAUTh K HU3y4aeMOMY

MaTepuany;

e (opmMupoBaHHe OOMIEKYIBTYPHBIX NPOECCHOHATBHBIX KOMIIETEHINIA Kypca.

Tembl pedpepatoB (10K/I210B) ¥ KPUTEPHUH HX OLEHMBAHUA

[IpuMeHeHHe NOHATHS IPOU3BOAHOM B SKOHOMHUKE.
Mopeins JIeoHThEBa MHOTOOTPACIEBON YKOHOMUKH

UYucna Gubonauun. 30J0TOE CEUEHUE.
VY auBUTENIBHOE YHCIIO TTH.

Marunueckue KBaJapaThbl.

3HaMEHUTHIE 3a7a4U JPEBHOCTH.
WuTynuusa n matemartuka.

Pa3ButHe noHsaTHS QyHKIMU

10 CBs13p MaTEMAaTUKU C IPYTMMH HayKaMH.

CoNoO~wWNE

Kpurepun onenuBanus:

MaxkcuManbpHOe KOIUYECTBO 0aII0B COCTABIAET b 68.JIJ'IOB, N3 HUX:

CDyHKI_II/II/I MHOT'UX IICPCMCHHLBIX B SKOHOMHUYECKOU TCOPUU

5 06amioB - odopMIEH B COOTBETCTBHHM C TpeOOBAaHUSAMH, cojlepxkaHue pedepara
MOJTHOCTBIO PaCKpPBIBAET TEMY, B pab0OTe UMEIOTCS TPUMEPHI UCCIIEIOBAHUS, OTBETHI JaHbl Ha BCE

JONOJHHUTCIBHBIC BOIIPOCHI,

3 - 4 Gamna — odopMiIeH B COOTBETCTBUH C TpeOOBaHUSAMHM, cojepxkaHue pedepara
MOJTHOCTBIO PACKPBITO, YACTUYHO IMPECTABICHBI MPUMEPHI MCCIIECIOBAHUS, OTBETHI JaHBI HE Ha

BCC HOIIOJIHUTCIIBHBIC BOIIPOCHI;

0 - 2 Gamma — oopMIIeH B COOTBETCTBUU C TPeOOBaHMSAMH, COJEpKaHHUE pedepaTa He
HOJTHOCTBIO PACKPBITO, OTCYTCTBYIOT IPUMEPHI UCCIIEOBAHUS, HET OTBETOB Ha JIOMOJIHUTENIbHBIE

BOITPOCHI.
Mumn.
KOJI-BO Makc. KoJI-
dopma KOHTPOJIsA BO 0a/LiI0B
0aJ10B
Texywiaa ouenka cTyjieHTa B TeueHHUe 1-9 HeeIm COCTOUT U3: 0 25
® Boinonnenus 3a0anuil HA NPAKMUYECKUX 3AHAMUAX 8
* Boinonnenus 0OMauwiHux 3a0aHull 4
* CamocmoamenvHvix pabom 8
o Jaugumaul pepepamos 5
1-a pybexcnan konmpoavnasa paboma 25
Hmozo 3a 1 modyns 0 50
Texywian ouenka ctynenta B Teuenue 10-18 Hegenu COCTOUT U3: 0 25




® Boinonenus 3a0anuil HA RPAKMUYECKUX 3AHAMUAX 8

® Boinonnenusa oomawnux 3a0anuii 4

* CamocmoamenvbHvlx pabom 8

o Sauwumeul peghepamos 5

2-5 pybescnas KOHmpoJIbHAs padoma 25
Hmozo 3a 2 mooyne 0 50
Hmozo 3a cemecmp 0 100

Y4eOHBIM IIAHOM IO TaHHOW TUCIUTUIHHE MPEIyCMOTPEH YK3aMEH B IIEPBOM CEMECTpE.
Meroauka ¢popMupOBaHHS Pe3yabTHPYIOLIEH OLEHKHU

B xone TexyIiero KOHTpost CTyaeHThI MOryT Haopats 0-100 6asios:
1 -5 pyOexxHas aTTecTanus - MaKCMMAIbHO 50 0a/1710B; U3 HUX:
0 - 25 6amioB — TecTupoBaHue B IIeHTpe TectupoBanus COI'Y (Pl) ;

0 -25 GannoB — Tekymas padora cTyJeHTa (T 1)

2-51 py0e:xxHas aTTecTalus — MAaKCUMAIbHO S0 6a/1710B; U3 HUX:
0 - 25 6awioB — TecTupoBaHue B IieHTpe TectupoBanus COI'Y (Pz);
0 - 25 6amioB — TekyIias paboTa CTyJAeHTa (Tz)

3a yCcTHBIN OTBET HA SK3aMeHe cTyaeHT noiydaer 0-50 6amios.

CTyneHThl, MOJIYYHBIIUE B XO/I€ TEKYILIET0 U PyOEeKHOTO KOHTpois 56-100 6anios,
ABTOMATHUYECKH MOIYYAOT «IK3aMEH).

PesynpTupyromas oneHka ckiaasiBaercs mo coorsercrBytomeit BPC dopmyrne .
(T, +7T,)+05-(P,+ P, +2)

IlIkana uTOroBoi akageMHuYeCKOM YCnEBAEMOCTH CTYACHTOB 11O JTUCIHUIVIMHE

Cucrema ouenokx COI'Y
Cymma 6aminoB Haszsanue HucnoBoM SKBUBAJIEHT
86 - 100 OTJINYHO 5
71-85 XOPOIIIO 4
56-70 yIIOBJICTBOPUTEIHHO 3

OI[eHI/IBaHI/le OTBE€TA CTYACHTA HA IK3aMEHE

Xapakmepucmuka omeéema oannvl

CryneHT mnokasain UCUEpIbIBAIOIIME TIyOOKHE 3HAHHA BCEro MaTepuaia
IIPOrpPaMMBbI, IOJIHOE IOHUMAaHHUE CYIIHOCTH M B3aMMOCBS3M paccMaTpUBaEMBIX
nporieccoB M sBieHui. I[Ipm 3TOM JOWKHBI OBITH TOMY4YeHBI  Jiorudecku | 46-50
NIOCJIE0BATENBHBIE, COAEPKATEIbHBIE, ITOJIHBIE, TPABUIIBHBIE U KOHKPETHBIE OTBETHI
Ha BCE BONPOCHI HK3aMEHAIIMOHHOT 0 Onera

Janbl mocienoBaTeNbHbIe, NPABUIBHBIC, KOHKPETHBIE OTBETHl HAa IIOCTABJICHHBIC
BONpochl. OTBET U3JI0KEH JINTEPATYPHBIM S3bIKOM B TEpMUHAX HayKH. MOryT OBITH
JOMYILIEHbl HENOYEThl B OIPEACIICHUHM IIOHATUM, WCIPABICHHBIE CTYACHTOM
CaMOCTOSITEJIBHO B IPOIIECCE OTBETA.

41-45

I[aH HOHHBIﬁ, pa3BepHYTBII7I OTBET Ha IIOCTaBJICHHBIM BOIIPOC, MMOKA3aHO YMCHUC
BBIICIINTD CYIICCTBCHHBIC U HECYIICCTBCHHBIC ITPU3HAKW, IIPUIMHHO-CIICACTBCHHBIC 36-40
cBs3u. OTBET YETKO CTPYKTYPHUPOBAH, JIOTUYCH, U3JIOKCH B TCPMHUHAX HAYKHU. OIIHE[KO




JOMYIICHBI HE3HAYUTCIIbHBIC OIIMOKH WIJIH HEAOYCTHI, UCIIPABJICHHBIC CTYACHTOM C
NMOMOIINBIO «HABOJAIIUX> BOIMPOCOB MPCIIOAaBaTCIIA.

MIPOLECCOB U SIBJICHUM.

CryneHT moka3aja HEJOCTATOYHO MOJHOE 3HAHUE U MOHUMAaHHE CYIIHOCTH U
B3aUMOCBSI3M PaCCMAaTPUBAEMBIX IIPOLIECCOB U SIBIICHUM OTACIIbHBIX BOIPOCOB
IPOrpaMMHOr0 MaTtepuaia. B 0cHOBHOM npaBuiIbHbIE U KOHKPETHBIE, 6€3 TpyObIX
OIIMOOK OTBETHI HA TIOCTABJICHHBIE BOMPOCH; IPU OTBETAX Ha OTACIBHBIC BOMPOCHI
HUMEIOT MECTO HE3HAYUTEIbHBIE HETOYHOCTU B PACKPBITHH pAacCMAaTPUBAEMBIX

31-35

Jlan HenoCTaTO4YHO MOJIHBI M HENOCTaTOYHO pa3BepHYThIM OTBeT. CTynEeHT He
CIIOCOOEH CaMOCTOSITEIHHO BBIIEIUTh CYIIECTBEHHBIE U HECYILIECTBEHHBIE TPU3HAKU
Y IPUYHHHO-CJIEICTBEHHBIE CBSA3H. CTYIEHT MOXKET KOHKPETH3HPOBATh 0000IICHHBIE
3HaHMS, JI0Ka3aB Ha IPUMEPAX HX OCHOBHBIE IIOJIO)KEHUS TOJBKO C ITOMOIIBIO
npenogasarens. PeueBoe opopmiienne tpedyer nonpaBoK, KOPPEKIUU.

26-30

JlaH HemoJIHBIA OTBET,

JOTMKAa M TOCJIEN0BaTEIbHOCTh H3JIOKEHUS HMEIOT
CyLECTBEHHbIE HapylieHus. JlonymieHsl rpyOble OIIMOKM HpU ONpPEIEIICHUU
CYIIHOCTU PaCKpbIBAEMBbIX IOHATHI, TEOpUH, SBIEHUH, BCIEACTBUE HETIOHUMAHUSA
CTYJIEHTOM HX CYIIECTBEHHBIX M HECYLICCTBEHHBIX IPU3HAKOB U CBsA3ed. B oTBere
OTCYTCTBYIOT BBIBOJIbI. Y MEHHUE PACKPBITh KOHKPETHBIE MPOSBICHUS 0OO0OLIECHHBIX
3HaHUH He NoKa3aHo. PeyeBoe odopmiienne TpedyeT monpaBoK, KOPPEKIUH.

21-25

BOMpoca C

OIpECIICHUSIX.

I[aH HEIOJIHbBIN OTBCT, HpeI[CTaBJIHI-OH_[I/Iﬁ coboit Pa3pO3HCHHBIC 3HAHHA IIO TCMC
CYIICCTBCHHBIMUA OolmMOKaMH B
q)pal"MeHTapHOCTb, HCJIOTHYHOCTD U3JI0KCHMUA. CTy,Z[eHT HEC OCO3HACT CBA3b JAHHOI'O
IMOHATHA, TCOPHHU, ABJICHHUA C APYTrUMU 00beKTaMu JUCHUITIIINHBI. OTCy’l‘CTByIOT
BbIBOAbI, KOHKPCTHU3allUA MW JOKA3aTCIBbHOCTb M3JI0KCHUS. Peun HCTrpaMOTHas.
I[OHOJIHI/ITCJII)HI)IG U  YTOUHAIOIIMWEC BOIIPOCHI IIp€rioaaBaTrcyidi HE IMPUBOAAT K
KOppCKIHUHN OTBETA CTYACHTA HC TOJIBKO Ha MOCTaBJICHHBIN BOIIPOC, HO U Ha ApPYTHUC
BOIIPOCHI TUCHUITJINHBI.

[IpucyrcrByrot

1-20

He ITOJIYYCHBI OTBCTHI 110 0a30BBIM BOIIPpOCaM NUCHHUIIIIMHBI

IMoxka3aTeu U KPUTEPUH OLIEHNBAHUS KOMIIETEHIIMIi HA PA3JIMYHBIX ITANAX UX
(¢opMupoBaHUsl, ONUCAHHE IIKAJ OLIEHUBAHUSA

Yposens chpopmupoBannoctu komnerenuuii OIK-3 u IMK-1

«MunumanvHwii «Munumanvhwiii «Cpeonutl «Bvicoxui
VposeHby (menee 55 ypogenv»(56-70 bannos) yposenwvy(71-85 yposenb»(86-100
bannos) Komnemenyuu bannos) bannos)
Komnemenyuu He chopmuposarul. Komnemenyuu Komnemenyuu
cchopmuposanbi. cghopmuposanbi. cghopmuposanbi.
3HaHus  OTCYTCTBYIOT, | ChopmupoBaHbl 6a30Bble | 3HAHUS oOmmpHble, | 3HaHUs TBepblE,
YMEHHSI W HaBBIKM HE | CTPYKTYpbI 3HAHUH. CHCTEMHBIE. apryMEHTHPOBaH
c(OPMHPOBAHBI. HbIE,
VYMenust ¢parMeHTapHbI | YMEHHS HOCAT | BCECTOPOHHHE.
u HOCAT | PENPOAYKTHUBHBIN
pPENpPOYKTUBHBIN Xapakrep, YMeHus ycnemnrHo
XapakxTep. IPUMEHSIOTCS K | IPUMEHSIOTCS K
PEIICHHTO TUTIOBBIX | PEUICHUIO KaK
JlemoHCTpHpYyeTCs 3aJJaHUH. TUMOBBIX, TaK H
HU3KHAN YPOBEHB HECTaHJapTHBIX
CaMOCTOSITETbHOCTH JlemoHCTpHpYyeTCs TBOPYECKUX
MPAaKTUYECKOTO HABBIKA. | IOCTATOYHBIN YpPOBEHb | 3aJIaHMIA.




CaMOCTOATCIBPHOCTHU

YCTOMYUBOTO JeMmoHcTpupyerc
MPAKTUYECKOTO HaBbIKA. | 5 BBICOKHI
YPOBEHb
CaMOCTOSITENILHOC
TH, BBICOKAS
aJIaTUBHOCTh
MPAKTHIECKOTO
HaBbIKa
Onucanne KpUTEPHUEB OIICHUBAHUS
Obyuarowutics Obyuarowuiics Obyuarowuiics Obyyarowutics
O0eMOHCmpupyem.: 0eMoHcmpupyem: 0emMoHcmpupyem: 0eMoHCmpupyem:
CYIIECTBCHHBIC POOEIBI | 3HAHUS TEOPETHUECKOTO | 3HAHUE W MOHMMAHHE rIyookue,
B 3HAHUSX y4eOHOTO MaTepuana; OCHOBHBIX BOIIPOCOB BCECTOPOHHHE U
Marepuaa, KOHTPOJHPYEMOTO apryMEHTHPOBaH
HEMOJIHBIE OTBETHI HA o0beMa MpOrpaMMHOTO | HbI€ 3HAHUS
JOITyCKAIOTCS OCHOBHBIE BOITPOCHI, MaTepuana, IPOrPaMMHOTO
MPUHIMUITHATIEHBIE OIIMOKHU B OTBETE, MaTepuana;
OIIMOKY TIPU OTBETE Ha HEJIO0CTAaTOYHOC TBEP/IbIC 3HAHUS HIOJTHOE
OCHOBHBIE BOITPOCHI MOHUMAaHUE CYIHOCTU TEOPETUYECKOTO
ousera, OTCYTCTBYET U3JIaraeMbIX BOTIPOCOB; MaTepuaa. MIOHMMAaHUE
3HAHHE U TIOHUMaHUE CYILIHOCTH U
OCHOBHBIX TIOHSTHU U HEYBEpPEHHBIC U CIIOCOOHOCTH B3aMMOCBSI3H
KaTeropuii; HETOYHBIC OTBETHI HA YCTaHABIIUBATh U paccMaTpUBaeMbI

HETIOHUMAaHUE CYIIIHOCTH
JOOITOJIHUTCIBbHBIX
BOIIPOCOB B paMKax
3aaHuil Onera;

OTCYTCTBHE YMEHUS
BBIIIOJIHATH
MIPaKTUYECKUE 3aaHus,
MIPEAYCMOTPEHHBIE
IpOrpaMMon
JUCLUTIIINHBI,

OTCYTCTBHE TOTOBHOCTHU
(cmocoOHOCTH) K
JMCKYCCHM U HU3KYIO
CTCIICHb KOHTAKTHOCTH.

JOITIOJITHUTCIJIbHBIC
BOIIPOCKI;

HEJOCTATOYHOE
BJIaJICHUE JIUTEPATYPOH,
PEKOMEHIOBAHHOMN
IIpOrpamMmoin
JUCLUIUIUHBI;

yMeHue 0e3 rpy0bIx
OIIMOOK pemniaTh
NpaKTUYECKUE 3aaHus,
KOTOpBIE CIIeTyeT
BBITTOJIHUTD.

OOBSICHSITH CBSI3b
MIPAKTUKU U TCOPHH,
BBISIBIISITD
IIPOTHUBOPEYHS,
poOJIeMBbI U
TEHCHIINU Pa3BUTHS;

NpaBUJIbHbIE U
KOHKpETHbIE, 0€3
rpyOBIX OINOOK,
OTBETHI Ha
MOCTaBJIEHHbIE
BOTIPOCHI;

YMEHHE peliaTh
NPaKTUYECKHE 3aJJaHu,
KOTOpBIE CIIETyeT
BBINOJIHUTH;

BJIaJICHUE OCHOBHOMU
JUTEPaTypOH,
PEKOMEHIOBAHHOMN
IIpOrpamMmoit
JUCLHUILINHBL,

HaJInyue COOCTBEHHON
000CHOBAHHOM

X MIPOLIECCOB U
SIBJICHUI, TOYHOC
3HAHNE OCHOBHBIX
MIOHATHUH B
paMKax
00CyKIaeMBIX
3aJIaHHI;

CIIOCOOHOCTE
yCTaHaBIUBAaTh U
OOBSICHSITH CBSI3b
NPaKTUKU U
TEOpHH;

JIOTHYECKH
MOCJICAOBATEIbH
bIC,
CoJIepKaTeNbHbIE,
KOHKpETHBIC U
HCYEPIBIBAIOIIINE
OTBETHI Ha BCE
3agaHus Ouiera,
a TakxkKe
JIOIIOJTHUTEILHEIC
BOTIPOCHI
9K3aMeHATopa;




MO3UILIMHU IO YMEHUE peliaTh
00CyX/1aeMbIM IIPAKTHYECKHE
BOIIPOCAM. 3aaHUs;
BO3MOYKHBI cBOOOIHOE
HE3HAYUTEIIbHbIC UCTIOJIb30BaHUE B
OTOBOPKH U OTBETax Ha
HETOYHOCTH B BOTIPOCHI
PAaCKpBITUU OTACIBHBIX | MAaTEpUAIOB
MIOJIOKEHHU BOIIPOCOB | PEKOMEH/IOBAaHHO
Owiiera, MPUCYTCTBYET | i OCHOBHOM M
HEYBEPEHHOCTH B JIOTIOJTHUTETILHON
OTBETax Ha JUTEPATYPBHL.
Onenka Onenka Omnenka «xopouio» /  DUeHKa «OTIHIHO»
«HEYJIOBJIETBOPUTEIBHO» | «YIOBJIETBOPUTEIHHOY / «3aYTEHO» / «3auTEHO»
/HE3a4YTEeHO «3aYTCHO

BOl'lpOCbI K 3K3aMEHYy

1. Ilonsatue muoxectBa. [Ipumepsr MHOXKecTB. Oneparyiu Hax MHOXecTBaMu. Jluarpammel Benna.

2. YucioBas 1mociie0oBaTelbHOCTE. MOHOTOHHBIE ITociieqoBarelbHOCTH. CriocoObl 3amaHus.
CsaoiicTBa.

3. [Ipenen gncnoBoif MOCIETIOBATETFHOCTH.

4, AGcomoTHas BEIIMYMHA JEUCTBUTEILHOTO YUCIIA.

5. [Nonstue ¢pynkmu. CriocoOb! 3a1anus QyHKIUH.

6. IlonsiTHEe HESABHOM, OOPAaTHON M CIOXHOHN (PYHKIHIA

7. Onementapubie pynkuuu. [IpeodbpazoBanue rpadukoB HyHKIUH.

8. Kimaccudukanus ¢pynakiuii. [lonspHas cuctema KOOpIUHAT.

9.Ompenenenne npenena ¢yukuuu no [eitne m mo Komm. DKBUBaNIEHTHOCTH ATHX
ONPEAEIICHUN.

10. CgoiictBa npenena pyHkuuu. OJHOCTOPOHHHE MPEeNbl () YHKIHH.

11. Tlpenen ¢pynkiuu B 0eckoneunocT. Kpurepuii Ko cymectsoBanus npeaena

12. Ilpenen pyHKIMU B OECKOHEYHOCTH U B TOUKe. OTHOCTOPOHHUE MPEIEIbI.

13. beckoneuyHo maibie BennyrHbl. CBOHCTBA

14. beckoneuyno Gonbuive BeauuuHbl. CBoicTBa. CBSA3b MEXYy OECKOHEUHO MabIMH U
0eCKOHEYHO OOJBIIMMH BETUYMHAMHU

15. OcHoBHBIE TEOpEMBI O Ipeenax

16. JIBa 3amedaTeNbHBIX Mpeiena

17. HenpepsiBHOCTb (pyHKIMU. HekoTopble CBONCTBA HENPEPHIBHBIX (DYHKIIHIA

18. Toukwu pa3pbiBa HyHKIIHH

19. Brruncnenue npezaeno. PackpbiTie HeonpeaeneHHOCTe!

20. 3agaua o MpOM3BOIUTEIHHOCTH Tpyna. Onpenenenne npou3BOAHOM.

21. 3aBHCUMOCTbH MEX/1Y HEIIPEPHIBHOCTHIO U AU HEPEHIUPYEMOCThIO (DYHKIUH.

22. (Cxema BBIUHCIICHHS MPOU3BOIHON. OCHOBHBIC TTpaBmiIa JU(PPEPEHIIUPOBAHHMS.

23. Tlpou3sBojHas HESIBHOM, OOpaTHON M CIOKHON QYHKIHI.

24.  IlpowsBomHasi  (QyHKIMH, 33JaHHOW  TAPAMETPHUYECKUMH  ypPaBHEHUSIMHU.
ITpon3BoHBIE BBICIINX MOPSIIKOB.

25. [Ipon3BoHAs CTEMEHHO-TIOKA3aTeIbHON (YHKIIUH.

26. ITpaBuito Jlonurans.

27.  JuddepenunanpHoe ucUMCICHUE (QYHKIUM MHOTHUX TEpPEeMEHHBIX (¢mir).
OcCHOBHBIE IOHATHS.

28.  Ilpenen m HEMPEPBHIBHOCTH (HMII.

29.  YacTHOE U MOJHOE MpUpAIIeHUs GMIIL.




30.

YacTHble TPOU3BOAHBIEHMII.

31.  Tlomwsni nuddepermuan pmn

32.  IIpou3BojaHBIE CTAPIINX MOPSAKOB U MX CBOWCTBA

33. HccnenoBanue GyHKIMH IBYX EPEMEHHBIX Ha DKCTPEMYM.

34. Juddepenuman ¢GyHKIMU JBYX [EPEMEHHBIX. | €OMETpUYECKHH CMBICTT
muddepennmana. CaoiicTBa nuddepennmana. NHBapruaHTHOCTH hopmbI
muddepeHmnmana.

35.  IIpumenenwne nuddepeHnuana B mpuOIMKCHHBIX BEIYACICHUSX.

36. JIuddepeHumanbl BBICIINX MOPSIKOB.

37.

38.

39.

40.
41.
42,
43.

44,
45,

46.

47.

48.
49.
50.
51.
52.
53.
54,

55.

56.
57.

[TepooOpasnas. Heomnpenenennplii  uHTerpays. CBOWCTBA  HEOMNPEIEICHHOTO
MHTETpasa.

Metonbl  MHTErpUpOBaHUS(HENOCPEACTBEHHOE, 3aMEHa IIEPEMEHHOH, METOA
MHTETPUPOBAHUS I10 YACTSM).

WHTerpupoBanue NpOCTEHIINX PalMOHANbHBIX (QYyHKIMH. MeToJ HeolpeaeneHHbIX
K03 PHUIIHEHTOB.

WHTerpupoBaHue TPUrOHOMETPUYECKUX (YHKLIUH.

3aauu, NPUBOJIALINE K MOHSATHUIO ONPEAEIIEHHOr0 HHTErpaia.

OcHoBHBIE CBOMCTBA ONPEIECIIEHHOr0 UHTErpaa. TeopeMa o cpenHeM.
JuddepeHumrpyemMocTs HHTETpaIa M0 NEPEMEHHOMY BepxHemy mperneny. Dopmyna
Herorona-Jleliouuna.

Meron 3aMeHbI IEpeMEHHON. MeTo HHTETPUPOBAHMS 110 YaCTSM.

Beruucnenue miomaieit miockux GUryp, miomam NoBepXHOCTU BpaILleHHs], UTUHBI
IyTH, 00bEMa TeJIa BpaIICHHUS.

. HecobctBennble uHTerpaisl nepsoro pona. CsoiictBa [Ipu3Haku cxoaumocTu
HEeCOOCTBEHHOTO UHTErpaia 1-ro pona

HecoGctBenHble uHTerpansl 2 pozaa. IIpu3Haku cXOAMMOCTH HECOOCTBEHHOIO
MHTETpaia 2-ro poja

Yucnossle paapl. OcHOBHBIE NOHATHA. CXOIUMOCTD psiaa

Hexotopsie cBOMCTBAa YUCIOBBIX PAIOB.

Heo6xoanMelii mprU3HaK CXOAUMOCTH psAja. ['apMOHMUYECKUI psij.

JloctaTouHble MPU3HAKU CXOJUMOCTHU PSIIOB C MOJIOKHUTEIbHBIMU YICHAMHU.
3Hakouepenyromuecs psaabl. [Ipusnak JleitOnuma

3HakornepeMeHHbIe psJibl. CBOWCTBA aOCOIIOTHO U YCIOBHO CXOSIINUXCS PAJIOB
Crenennsle psabl. Teopema AGensa. Paanyc u MHTEpBall CXOJIUMOCTH CTENEHHOTO
psna.

CBoiicTBa  CTENMEHHBIX  PSJIOB:  HENPEPBIBHOCTh, U PepeHINpPyeMOCTb,
UHTETrPUPYEMOCTb.
Onpenenenue pana Teitnopa. Teopema o pasnoxxeHuu GpyHKuu B psin Teinopa.

Paznosxenue B psing MakiiopeHa 3jeMeHTapHBIX GyHKIHi

58. DneMeHThl TeopuH (PYHKIIMK KOMITJIEKCHOTO IIEPEMEHHOTO.

IIpuMepHbIe 3aaHuU 1151 CAMOCTOSITE/ILHOM Pa00THI CTYACHTOB
Beenenne B anasus.

Haiitu 06macts onpenenenus GyHkuun Y = 4 — X
Tlasa yHKims f (X) = x* —3x+5. Beruucnuts f (— 1):

OHpeI[eJ'II/ITI) KOJIMYCCTBO MLCJIbIX YHUCEII, NpHUHALICKAIIUX obOnacTu OIpEaACIICHUSA

V15 — x?

byukmn f (X) = ———— paBHo:
X

Kakas u3 ¢pyHkumii 3a1aHa HesIBHO
y = x%y +5x



y’x=x’y*+5
x—y% =x%+ pJx

HCT MMPAaBUJIBHOI'O OTBCTA

IIpenen u HenmpepbIBHOCTH PYHKIIUM

2
) -1
IIpumep: Haiitu npegen lim x—thx .

x—1 ex —e
Kaxk BHUHO, IIPHU MONBITKE HEMMOCPECACTBCHHOI'O BBEIYUCIICHUS IIPEACIa ITOJIYydaCTCA

0
HCOMPCACIICHHOCTb B A 6 . q)}IHKI_[I/II/I, BXOJAIIME B YUCIIUTCIIb U 3HAMCHATCJIb

IpoOH yIOBIETBOPSIOT TpeOOBaHUSIM TeopeMbl Jlomurarns.

P =2x+ 15 g =eX
X
2x+l
. (%) x 241 3
=1 g'(x) e’ e e
Ipumep: Haittu npenen gw
e* —1
3
' . ' X _3.
f(x)=—1+x2, g(X)=€x'x—z,
. 2x? -2 2
lim | — 3 = ==
x—® O+D-1-(-3) 3

(1+x*)e* (=3)

Ecnu npu pemiennn npuMepa nociie npuMeHeHus npasuia Jlonurans nonsiTka
BBIYHCIIUTD MPEJIEN OMATh MPUBOIUT K HEOTPEIEIEHHOCTH, TO TIpaBuiIo Jlomurans
MOJKET OBITh MPUMEHEHO BTOPOH pa3, TPETUH U T.J. MOKa He OyIeT moiyueH
pe3yabTaT. EcTecTBEHHO, 9TO BO3MOXKHO TOJIBKO B TOM Cllydae, €Cii BHOBb
NoJyuyeHHbIe (DYHKIIMU B CBOIO OYepelb YIOBIECTBOPSIOT TPEOOBAHUSM TEOPEMBI
Jlotmrans.

X

2
IIpumep:Haiitu npenen m xe —.
x> x +e
L
f’(x):ez(l+§x); g'x)=1+e";
1 2 1 %2 x 2 1 =
"X)=—e?+—-e*+-e? =—e?(4+x); "(x)=¢e";
S7(x) > 5 1 1 (4+x) g"(x)
1 3 1
—e?(4+x) —(4+x)
lm =4 —fim 4
X—>0 e X—>00

x
eZ



o=y g =e i - =0

4 x>0 X
2e?
XZ
Ilpumep: Haiitu npenen )]3310 prl
’ . ’ 2x . : X 0 .
=2 =2 lim =
f'(x)=2x; g'(x)=2e""; b = MOJIYYWJIM HEOIIPEICIIEHHOCTb.

[Ipumensiem npasuio Jlonutans emnie pas.

=2  g=4;  lm—=1_o;

X—>0 262)‘ o0

,Zlﬂ}l CamocmosmeibHo20 peuienun

2_
Haiitu Iim 2x" —3x+4

05 _ox _2x 41
20X +2-3x*+4

Haiitu  lim
X0 3x% —x?
Haiit lim X* - x+2 :
=2 2x% +4/4x°% -1
2x 53x
Haiitu lim

x—0 2X — arctg3x

JAunddepennuanbHoe HCHUCTIECHHE.
IIpousBoanas

Hpumep. Haiitu npousognyto hynxmuu f(x) = (x” +3x)* .
Io moydeHHoit BIIIE GOpMyIe HOTydaeM: u = x° + 3x; V = XCOS X;
[TpousBonHble 3 TUX QyHKIWMHA: u' =2x+3; V' =cosx—xsin x;
OkoHYaTeIBbHO:
f'(x) =xcosx-(x” +3x) " (2x 4+ 3) + (x” +3x) " (cos x — xsin x) In(x* + 3x)

. X X
[Ipumep. Haittu nponsBoanyto Gyukiuu y = Intg— — —
2 sinx
, 1 1 1 smx-—xcosx 1 SIn X —XCOSX SN X—SIN X+ XCOSX
y = : ST 2 = - ) = -2 -
X 2 X 2 sin ~ x XX sin ~ x sin ~ x
tg— cos” — 2sin —cos —
2 2 2
_ XCosx
sin * x

2
Hpumep. Haiiti nponmssoaayto Gyskmmm y = x’e” I x
l 2 x? , 2 x? 1 x2 2 x? x2 X2 2 x?

y=lx"e" |Inx+x7e" —=2xe" +x%e’ 2x)mhx+xe’ =2xe" (1+x )nx+xe" =

X
2

=xe" (1+2Ih x+2x” In x)

Jna camocmoamenvnozo pewienus

Haiitu nponsBogHyto: Yy = Ctg\/;
Haiiti mpousBoanyo: Y =tg (X + 3)

Haittu npousBoanyro: Yy = ex



Haiitu npousBoaHyto:

Haiitu npousBogHyto: y =sin X-e
Haiitn npou3BoHyto: Yy = (2X + 3)3
Haiiti nponssoayio: y = e> >

Haiitu mpoussoanyro: y = log,(In* x) .

4
Haiitu npoussoanyto: Y = (COS X)e .

Haiitu npousBoanyo: Y = arctg (4\/ X+2).
IMpuniio:kennsi NPOU3BOAHOM.

IIpumep. Haifti ackMOTOTHI M MOCTPOUTH TpaduK GYHKIIUUA Y =

1) Beprukanpabie acuMnToThl: Y—>+00X—>0-0:

0- BEPTHUKAJIbHAA aCUMIITOTA.

2) HakJioHHBIC aCHMIITOTHI:

X2 4+2x-1

k=1lm "2

X—>0 X

b:]iglo(f(x)_x):ﬁrr;(w

X

X

lim(l+z—i2j:1
X—>00 x x

2 _1_ 2 _
lirn(x +2x—1—x J:]im(bc 1
X—>0 x X—00 x

Takum oOpa3zom, npsimasi y = X + 2 sIBJIsIeTCS HAaKJIIOHHOW aCUMITOTOM.

[Toctpoum rpadux GyHKIINH:

|

X
IIpumep: VccnenoBats QyHKIHIO Y =

1. O6nacTeio onpeneneHus GyHKIUU SBISIOTCS BCEe 3HAUEHUs X, kKpome X = 0.

2
X

4

+

Y TIOCTPOUTH €€ TpaduK.

x2+2x-1

)

y—>-00X—0+0, ciienoBarenbHO, X =

= lim

X—>0

2. CDYHKI_[I/IH SABIIACTCA Q)YHKHI/IeI\/’I O6IH6FO BuJa B CMBICJIC YCTHOCTH M HCUCTHOCTH.

3. Touku mepecedeHus ¢ KOOPAUHATHBIME OCSIMH: C ochio Ox: Yy =0; X = — V4

c ocbto Oy: X = 0; Yy — HE CyIIecTByerT.

4. Touka x = 0 sBisIeTCS TOUKOU pa3phiBa im y = oo, cnegoBaTenbHoO, psiMas X = ()
x—0

ABJISIETCS] BEPTUKAJIBHON aCUMIITOTOM.

HaknoHHBIE aCHUMIITOTHI UIIIEM B BUJIE: y=

kx + b.

[

o 1
X

)



kzlirnf(x)zlirnx3+4=1im(1+i3j=1

X—>0 X X—>0 X X—>0

b=1im(f(x)—kx)=lim( x| =1
X—>00 X—>0! x

Haxknonnas acumnrora y = X.

5. Haxoaum Touku skcTpemyma QyHKIUU.

y'=l—§; y=0npux=2, yy=conpux =0.

x3
y'> 0 npu x € (-0, 0) — pyHKIMSI BO3pacTaerT,
y'<0mpu x € (0, 2) — pyukuus yobIBaer,
y'> 0 npu x € (2, o) — QyHKIUSA BO3pACTaET.
Takum oOpazom, Touka (2, 3) sBIsSETCS TOUKOM MUHUMYyMA.
Jns onpenenenus xapakrepa BhITYKIOCTH/BOTHYTOCTH (YHKIIMH HAXOJIUM BTOPYIO
IIPOU3BOJIHYIO.

24 .
y" ==;> 0 npu mobom x # 0, cre10BaTeIbLHO, PyHKIMS, BOTHYTas Ha BCei obnacTu
X

OIIPE/ICTICHUSI.

6. [Toctpoum rpadux QyHKIHH.

ﬂJl}l camocmoamelibHo2o peutenus

x?=2x+3
Uccnenoath GyHKIMIO. ) = —2 U TIOCTPOUTH €€ rpaduK.
X+

HNHTerpajbHoe HCYHCICHHUE.
HeonpenesieHHbIil HHTErpaI.

IIpumep. Haiitu HeonpeaeneHHbI HHTErpall J.\/ sin x cos xdx.



Cnenaem 3ameny t = sinx, dt = cosxdt.

j\/?dz =jt“2dt 2o o2 Zani e
3 3
HQI/IMep.Ix(xz +1)* % dx.

Bamenat = x> +1; dt =2xdx, dx= ?; [Monyuaem:

5/2 2 5/2
J‘tz/zﬂ:lj‘tyzdt:l'ztsu+C:t +C=(x +1) +C:
2 2 25 5 5
= 2. d = i d'
wE=xs dy=Sian :—xzcosx+_[cosx-2xdx:

Hpumep. | x* sin xdx =
'[ {du =2xdx, v=-cosx

u=x; dv=-cosxdx 5 ) ) 5 )
= =—x cosx+2xsmx—jsmxdx:—x cosx+2xsm x+2cosx+C.

du=dx; v=snx
IIpumep.
J.sin 7xsin 2xdx = lIcosSxdx—ljcos9xdx= isin 5x—isin 9x+C.
2 2 10 18

dx 4dx dctg2x -2
= = = =2ctg2x+C
-[sinzxcoszx Isi1122x { dx sinzx} &

ﬂﬂ}l CamocmosimeslibHo20 peuienu

HaiiTu unrerpasist:

[ x?arctgxdx.
x3+1 X3 +6x%+13x+9
——dx. . j ~—dXx
X° =X (x+1)(x +2)
I5x4—x3+4x2+8dx I dx
3 . .
X° -8 XA X2 +x-1
2 =3
COS“ X sin” X
[<25 Xy X g
sin” X 4 + Ccos X
OmnpeneseHHbIN HHTErPaJ
IIpumep.
1 )C=Sirlt; n/2 n/2 1n/2
I 1-x*dx = = I\/I—smztcostdt= Icosztdt=— j(l+cosZt)dt=
0 a=0;p=m/2 0 0 2

1 1. SR A T
=—|t+—sm2¢ =—+—-smmw=—.
2 2 o 4 4 4

ﬂﬂ}l CamocmosmeslibHo20 peuienui

Halitn nHTErpasibl:



Oty P N P —— N
QD

a X 3/ X2
X ¢ 1
2cos —dx J~ dx

2 .2 X

zsin° —

2 2

JAnddepennuaibubie ypaBHeHUS
. , —2x
IIpumep. Haiitu obmiee penienue auddepeHnnaIb-HOro ypaBHeHUs: yy' =

cosy

ycosy-d—y=—2x
dx

ycos ydy = —2xdx

J. ycos ydy = —2J. xdx
WuTerpan, cTosmmii B IeBOi 4acT, OepeTcs Mo 4acTsIM

u=y, dv=cosydy; ) ] )
chosydy={ Y yy}=ysmy—jsmydy=ysmy+cosy

du=dy, v=siny
ysin y+cosy=—x"+C
ysin y+cosy+x°+C=0
- 9TO ecTh OO WMHTErpajd MUCXOAHOTO IU(QEepeHIHaTHHOTO YPAaBHEHHS, T.K.
uckoMasi (QYHKIMSI M HE BbIpaKEHA 4Yepe3 HE3aBHCHMYKO NEpPEeMEHHY. B atom u
3aKJII0YAeTCs OTJAMYMe OOIero (4acTHOTO) MHTerpaja oOT o001mero (4acTHOro)

pelieHus.
Y

Ipumep. Halitn pemenve qudpepeHnnanbHoro ypaBHeHus — =In y 1pu yciuoBuu
y(2)=1.
dy
dx = In ydy
y
[ax =[R2
y
x+czj1nyd(1ny)
2
x+C= n”y
In?1
npu y(2) = 1 nonyvaem 2+ C = > ; = 2+4C=0, = C=-2
Urtoro: 2(x—2)=m’y; mm y=e"*"* - uacTHOE pemenue;
' +2x—-4 2
Ilposepka: y' =e «————— , UTOI'0
+2v2x -4
t/2x-4 + I2 _ 4
l’:e f_z 4x ):J_r\/Zx—4:1ny-BepHo.
y e

2
IIpumep. Pemuth ypaBueHue )’ = yé .



dx

y_%dy = dx

J’yf%dy = jdx

3y% =x+C

27y = (x + C)’ - obumii unTErpan

dy_ %

y = 2—17 (x+C)* - obwee peureHne

Mpumep. Pemnts ypasuenne y' = x(y” +1).

dy =dx; j dy J.dx;

y2+1 y2+1_

2 2
arctgy=%+C; y=tg£%+c}

,Zl]l}l CamocmosamelibHo20 peuienun

Pemnte quddepennuanbaoe ypapaenue OX = dy(3 + 2X) :
Pemmts auddeperumansuoe ypaperne: yx2y' = /X
Pemmtes nuddepennmansHoe ypaBaenue: Y + 2X(y')2 =0
Pemnts muddepennmansuoe ypaBHeHHE: (3X —l)dy = y%dx
Pemntes quddepennuansuoe ypagaenue: Yy" = sin 3x
Penmte muddepennmansnoe ypaBHeHue: (1+ x° )dy =(y* -1dx
Pemmtes nuddepennmansoe ypapaenue: y' —6y' +5y =0
Pemuteh auddepennmansHoe ypaBHenue: Yy’ = 2\/§e2X
Pemmmts muddepeHimansHoe ypaBHeHHE: (X — 3)y” -y'=0
Petnts muddepennunanproe ypasaerue: Yy’ —5y’'+6y =e*
YucaosBble psiabl

— 7
IIpumep. OnpeaenuTs CXOAUMOCTh pAaa PYR
n=1
1
n n+1 u (n+1)2" n+l L. 1
u, = ; ntl = > lim n+1:li[n = = n:—
2" 2" now oy onow 2"y 2n 2 2
BriBoa: psin cxoaures.
2 x3 xn
Ipumep. MccienoBaTs Ha CXOAUMOCTD Psifl X + 5 + 3 +o+—+.
n
[Tpumensiem npusHak J{anambepa:
xn+1
. |u . .| xn . x
hm—”“=hmntl=hm| 1|=hm ] =1«
n—»o n—o n—»o n—ow
u, x" n+ 142
n n

[Tomy4aem, 4To 3TOT psiA CXOAUTCS IPH |x| < 1u pacxoaurcs npu |x| >1.

Tenepb OnpeaACIMM CXOANUMOCTD B 'PAaHUYHBIX TOYKaAX 1u-1.



pux=-1: -1+ % - % + % —... s cxonuTcs 1o npu3Haky Jleitouuna

1 1 .
[Ipux=1: 1+ 5 +—+...+—+... paa pacxoauTtcs (rapMOHUYECKHUH Psi).
n

,Zlﬂ}l CamocmosmeslibHo20 peuienun

HccnenoBarh cX0MMOCTD psiia ¢ HIOMOIIBIO IPEEIBHOTO MpU3HAKa (ITAJIOHHBIN

paa

:_) Z:2n +3

~'n

I/ICCJIGI[OBaTb CXOJMMOCTb PsAJa C IOMOIBIO [IPENEIBHOIO IPU3HAKA (3TATOHHBIH

2 3n++/n?+3n

pan b, = )
zzﬁn —2+/n2+10

o0

I/ICCJIGI[OBaTb CXOOUMOCTD psdaa Mo NprU3HaKy I[anaM6epa: Z 3n 1
n=1 -

" 3 LY
Haiit ycnoBHYr0 Hii aOCOTIOTHYIO CXOJIUMOCTh psifa: .3
- 2N+
n=1

" -~ (=1)'n
Haiitu ycoBHY!0 MM aOCOITIOTHYIO CXOUMOCTD pAAa: Z—

2 on+1
Cmenennsie paowl
XZ 3 xn
IIpumep. Haiiti 061acTh CXOAUMOCTH psifia X + B + . Fet
! n!
Haxonum paauyc
1
(n l)" )
L B L M B
o, | T T =t
n!

CXOAUMOCTH

CJ'ICI[OB&TCJ'ILHO, JTaHHBIN pAa CXOOUTCH IIPU J000M 3HAUCHUH X. O6II.[I/II>'I YJICH 3TOTO0

psaa cTpeMHUTCS K HYIIO.

n

im X =0,

n—o pl

ﬂ./l}l cCamocmosimesibHo20 peuienun
n

Haiitn obmacts CXOAUMOCTH CTCIICHHOTI'O psaa Z
n=1
n

X
Haiitn JJIMHY UHTEpBajla CXOAUMOCTU CTCIICHHOI'O psia Zn—
~2"-(n+1)
(x+1)°

HaiiTu nnuHy nHTEpBana CXOAMMOCTH CTEIIEHHOTO psaa Zn—
~4".(n+1)
@OyHKIHN MHOTHX NepeMeHHBIX
IIpumep. Haiitu nonusiit nuddepenuman GQyHKIUN z = %
X =y
0z —2yx
ax (x2 _ y2 )2



@ _ y!(xz _yZ)_y(_2y) _ x2 _y2 +2y2 B xZ +y2

oy (x* = y?)’ =y (3 -y?)

2 2

2 +
Xy e+ X y

dz = —— 2 2 2
(x" =) (x" =)

T dy

Jna camocmoamenvnozo peuwienusn
Haifti yacTHBEIE IPOM3BOIHBIE 2-TO MOPANKA QYHKIMH Z = X° —5Yy —4X + Xy + y?

Haiitn sxcTpeMyM GyHKIHE Z = XY — 4y + 2X° — 2X —2y°

Hatitn momueiii quddepenunan GyHkumm z = \/z —x?y? mpm x=1, y=2, dx =0,1,
X
dy=0,
Haiitu nmonusiii muddepennman pyakumn z =1+10Xy+ y + 2% — 2y°
IIpumeps! TECTOBBIX 3aJaHUM

1 pyOex
bajuibl Ha oauH BOMpocC: 5
Bpems, oTBe1IeHHOE HA TeCTUPOBaHUE 15 MUHYT

BJIOK Nel.
Haiitn 06macts onpeenenus GyHKun y =4 — X :

OnpenenuTs KOJUYECTBO IEIBIX YHCEIN, MPHUHAISKANINX 00JaCTH OnpeAeTeHus (yHKIUU

V8- x?
f (X) = < paBHO:

VYka3zarb, Kakast u3 QyHKIUI ABISIETCS YETHOM:
sin x
X
2
Y =X+X
y=x-x>+x°
HET MMPaBUJILHOI'O0 OTBETA

BJIOK Ne2
Haiitu  lim 2x" -3x +4 :
> h_2x —24/x* +1
. X
SIn —
Haitrn lim —2 -
x—0 X
2
Haiitir lim w :
x—3 X° =9
BJIOK Ne3

Bri0epuTe npaBUiIbHOE YTBEPKICHUE:



Ecmn y = f(u) u u :(p(x) muddepeHnrpyemble GYHKIUH OT CBOMX apryMEHTOB, TO
MIPOM3BOJHAS CIIOKHOW (PYHKIIUU CYIIECTBYET W paBHA MPOW3BOJHOW NaHHOW (PYHKITUHU IO
HE3aBHCHMOH NIEPEMEHHON YMHOXKCHHOM Ha MPOU3BOJHYIO IIPOMEXYTOYHOTO apryMEHTa;
Ecmm y = f(u) u u :(p(x) muddepeHrpyembie GYHKIUA OT CBOMX apryMEHTOB, TO
NPOM3BOJIHAS CIIOKHOW (DYHKIIMH CYIIECTBYET M pPaBHA MPOW3BOAHON JaHHOW (DYHKIHMH IO
IIPOMEXYTOUYHOMY apryMEHTY YMHOKEHHOM Ha IPOU3BOJHYIO IPOMEKYTOYHOIO apryMeHTa
10 HE3aBUCUMOMW IIEPEMEHHOM;

Ecmm y= f(u) u u =gp(x) muddepeHurpyeMble QYHKIMH OT CBOUX apryMEHTOB, TO
IPOM3BOJIHAS CIIOKHOM (DYHKIIMM CYIIECTBYET M PaBHA MPOU3BOAHOM NaHHOW (DYHKLIMHU IO
IIPOMEKYTOUHOMY apryMEHTY YMHOKCHHOM HA IIPOM3BOJHYI0 HE3aBUCUMOM IIEPEMEHHOM.
HET NPaBUJIILHOTO OTBETA

Bri0epuTe npaBuJIbHOE YTBEP:KIEHHE:

Kputnueckas Touka sBISIETCA TOYKOU 3KCTpEMYyMaA.

Kputnueckas Touka He 0043aTeNBHO SIBJISETCS TOYKOM 3KCTpeMyMa.
Kputnueckas Touka He ABISETCA TOUYKOU IKCTpEMyMa.

HET IPaBUJIBHOIO OTBETA

Kaxkoe yTBep:kieHne BepHo:

Uucno A HaszpBaercs mpenesoM (QYHKIHHA B OECKOHEYHOCTH, €CIM OECKOHEYHO OOJbIION
[OCJIEI0BATEIbHOCTH 3HAUYEHUM apryMeHTa u3 oOJacTH ONpeAeseHHs, COOTBETCTBYIOIIAS
MOCJIEI0BATENbHOCTh 3HaYeHUH (PyHKLUI cTpeMuTcs K A.

Yucno A HaspiBaeTcs mpenenoM (YHKIMHM B OECKOHEUHOCTH, €CJIM JJIsi BCeX 3HA4YEHUM
apryMeHTa u3 00JacTu OIpeesIeH s, TOCIeI0BATEIbHOCTh 3HAUCHHH (DYHKITHIA CTPEMUTCS K
yuciy A.

Uucno A HaszpBaeTcs npenenoM (QyHKIMH B OECKOHEYHOCTH, €CIM OECKOHEYHO OOJbIION
[OCJIEI0BATEIbHOCTH ~ 3HAYeHUH  (YHKIMI, COOTBETCTBYIOILAs  IOCIEI0BATEIbHOCTD
3HA4YECHUI apryMeHTa CTpEeMUTCA K A.

HET MPaBUIILHOIO OTBETA

BJIOK Ne4

Haiiti mpousBoanyro: Y = arctg3x
Haiitu npousBoHyto: Y =" C0S2X
Haiiti ipousBoanyto: Y = In COS X

Haiitit nponsBozryio: y = (2x+3)°
BJIOK NeS

Hau6onblee 1 HauMeHbIee 3HAYeHNUs (GYHKIME Y = 2X — X Ha OTpe3Ke [— 1;3]

Haiitn Touky MuaHMYMa GyHKIME Y = X° + 6X° +9X
Haiftu Touky nepern6a ¢pynxmuu Y = X° — X* +1 sasnsercs

2 pyoex
Bpemsi, 0TBeleHHOE HA TECTUPOBaHUe: 25 MUH.
Bbanubl Ha oquH Bompoc:

Baok 1 | Baok 2 | Baok 3 | Baok 4 | baok 5 | baok 6 | biaok 7 | baok 8 | baok 9




BJIOK Nel.
Bri0epuTe npaBuJbHOE YTBEP KIEHUE:

Eciu Gynkius y = f(X) HENPEPHIBHA Ha OTPE3KE [a, b], TO HAMETCA Takas TOUYKA C € [a, b]
b
4TO I f (x)jx =f (c)(b - a)

Ecnu dynkuus Y = f(x) HEIpepbIBHA Ha OTPE3Ke [a, b], TO HAMJETCs Takasi TOYKa ¢ € [a, b]

ato | £(x)x= £(c)ba)

Ecin ¢ynxmus y = f(X)onpenenena Ha orpeske [a,b] To Haiimercs taxas touxa c € [a,b],

a

4TO I f(x)3x = f(c)b—a)
b

Her npaBunbHOrO 0OTBETA

Bbi0epuTe npaBubHOE YTBep:KIeHHE:
[ycts Ghyukus Y = f (X) HEOTpULaTeNIbHA U HENPEPBIBHA HA OTPE3KE [a, b], TOrJa IJI0LAAb

b
S nojx kpuBoii Y = f(x Ha OTpe3Ke [a, b] orpenensiercs mo popmyne: S = 7[] f(xhx;
a

HYCTB Q)YHKHI/IH =f X) HCOTpHUIATCIIbHA U HCIIPCPBIBHA HAa OTPE3KE [a, b] , TOrAa INIoImaab

)
(
b
S o kpuBO# Y = f(X) Ha OTPE3KE [a, b] ompezensiercs mo Gopmyne: S = 272'_[ f(X)jX :
[Tycte pynkius y = f (X) HEOTPUIATENLHA U HENPEPHIBHA HA OTPE3KE [a, b], TOT/1a [UIOMIA/h
)

b

S nox kpuBoii y = f(x Ha OTpe3Ke [a, b] ompezensercs mo popmyne: S = I f(x):lx .
a

Her npaBunbHOrO OTBETA

Bbi0epuTe npaBuIbHOE YTBEPKICHHE:

KpuBas y = f(X) Ha3bIBAaETCs TJaJIKOM Ha OTpe3ke [a, b], €CJIH OHAa HENPEPBIBHA HA 3TOM
OTpE3KE U NMEET HENPEPHIBHYIO IPOM3BOAHYIO HA 3TOM OTPE3KE;

Kpusas y = f (X) Ha3bIBAETCS IIaJIKOM Ha TPOMEXYTKE (a, b), €CJIM OHA HENPEPBIBHA HA 3TOM
IIPOMEXYTKE U UMEET HENIPEPHIBHYIO IPOU3BOIHYIO Ha 3TOM IIPOMEKYTKE;

Kpusas y = f (X) Ha3bIBAETCS IV1AJIKOW Ha OTPE3Ke [a, b], €CJI1 OHa HE UMEET HENPEPHIBHYIO

IIPOU3BOJHYIO Ha 3TOM OTPE3KE;
Her npaBunbHOrO 0TBETA
BJIOK Ne2.
Bri0epuTe npaBU/IbHOE YTBEPKICHUE:
MHOX€eCTBO BCEX TOYEK IUIOCKOCTH, KOOPAUHATBHI KOTOPBIX YIOBJIETBOPSAIOT HEPABEHCTBY

\/ (X=X,)> —(Y—V,)? <3 ,HaswIBaeTCcs O OKpecTHOCTHIO Toukd M, (X, Y,) -

MHOXECTBO BCEX TOYEK IJIOCKOCTH, KOOPAWHATBI KOTOPBIX YHOBJICTBOPAIOT HCPABCHCTBY

\/ (X, —X)* = (Y, — ¥)? <&, HasbIBaeTCa & OKpecTHOCTHIO ToukH M (X,, Y,) -



Haiitu

MHOX€eCTBO BCEX TOYEK IUIOCKOCTH, KOOPAMHATHI KOTOPBIX YAOBIIETBOPSIOT HEPABEHCTBY

\/ (X=X,)? +(y—Y,)* <&, HaspiBaeTca & OKPECTHOCTHIO ToukH M, (X, Y,) -

Her npaBunbHOrO 0OTBETA

Bbi0epuTe npaBu/IbHOE YTBepKICHHE:

Psn HaspiBaeTcst aOCOJIOTHO CXOJMIIMMCS, €CIM CXOAUTCS Kak caM psiji, TaKk U psij
COCTaBJICHHBIN M3 a0COJTIOTHBIX BEIMYHH €r0 YICHOB.

Psin Ha3piBaeTCst aOCOMIOTHO CXOSAIUMCS, €CIIM CXOAUTCS caM pAll, @ PAJl COCTaBIEHHBIN U3
a0COJIFOTHBIX BEJINYUH €T0 YWIEHOB PACXOUTCS.

Psin Ha3pIBaeTCst aOCOIIOTHO CXOIAIIMMCS, €CIIU CaM PsIIL paCXOJUTCS], a psAJl COCTaBJIEHHBIN U3
a0COJIFOTHBIX BEJIMYUH €T0 YWIEHOB CXOAUTCS.

Her npaBunbHOrO oTBeTa

Bri0epuTe npaBuJbHOE YTBEP:KIEHUE:
ITycts TOuka (X,,Y,)- €cTh TouKa 3kcTpeMyMa quddepeniupyemoit pynkuun z = f(X,y) .

Torna wactueie npoussoanbie f' (X,,Y,)u f'(X,,Y,) B 9T0M ToUuke paBHBI HyJIIO.

[Tycts Touka (X,,Y,)- ecTh Touka 3kcTpemyMa auddepeniupyemoit Gpynkmu z = f(X,y) .
Torna yactaeie npoussoaubie ' (Xy,Y,)u ' (X;,Y,) B 3T0M TOUKE paBHBI MEX Ty COOOH.
[Tycts TOuka (X,,Y,)- ecTh Touka 3kcTpemyMa auddepeniupyemoit pynkmu z = f(X,y) .
Torna yactubie npoussoanbie f' (X, Y,)u f'[(X,,Y,)B 3T0l TOUKE HE PaBHBI HYIIO.

Her IIpaBUJIbHOI'O OTBCTA

BriGepuTe npaBUJIbHOE YTBEPIKIEHHE:

Ecmu dynknus z = f(X,y) HenpepbiBHA B Touke M (X, Y), To oHa quddepeHnupyema B 3Toi
TOYKE.

Ecnu dynkims z

f(x,y) muddepenmupyema B Touke M (X, Y), To OHa HETIPEPHIBHA B 3TOM
TOUKE.

Ecmu gynkius z = f(X,y) onpenenena B Touke M (X, Y), TO OHa HEPEPHIBHA B ATOH TOUKE.
Het npaBunbpHOTO OTBETA

BJIOK Ne3

dx

HaﬁTHI T o
X"+

IBZde

N sin 2x
HaHTI/IJ‘42dX
1+ cos‘ X

BJIOK Ned4
HaﬁTH.Z[Sin 2xdx

Haiitn T . dx

7 sin 2
2

N | X



2
. 8
HaHTH!” 1 dx

BJIOK NeS

(x+1)’
Haiitu paguyc cxoqumMocTu CTENEHHOTO psijia Z—
n=1

(x-=2)'n
Haiitu paguyc cxoqumMocTu CTENEHHOTO psijia 22—
n=1

y = (x-5)"
HaiiTit pajiyc CXOMMOCTH CTEIICHHOTO psifia Y < ————

~ 2"-n
BJIOK Ne6

(x+1)°
HaI/ITI/I [UII/IHy I/IHTepBaJIa CXOOINUMOCTH CTCIICHHOT'O pﬂl[a Z m
~ n+

x—2)
Haiitn nivHy mHTEpBaia CXOAMMOCTH CTEIIEHHOIO psiaa Z(y]—)
n=1 -n

n
x-1
HaI/ITI/I ,Z[J'II/IHy HHTCPBaJIa CXOAUMOCTHU CTCIICHHOI'O psAda Z(—

~ 5".n
BJIOK Ne7

1 n
Ykaxure BEPHOC YTBCPKACHUC UISI 3HAKOUCPCAYIOIICTOCA psAaa Z g )1
no oN +

PSA PacXOUTCS;
PSLI CXOZUTCS YCIIOBHO;
pAa cXOAUTCS ADCOIIOTHO.

YKa3aTL yCJ‘IOBHO CXOIAIIMICA P
2

3 (-1)"n?



X
Z3n+1

n=1

BJIOK Ne8.
Haiitu 2" ¢byskuun z = X° —5y —4X+ Xy + y?
Haiitu z{, dynxuun z = 3Xy+ 7\/§ +3x° —2x+2y?
Haiitn z/, GyHKUMH Z = 4%+ 4xy—5x+/5y? -3

BJIOK Ne9.
Hatitn z;, Qynkunn z = 3x%y? + Xy +5x+ y* =3y B Touke (1;0)

Haiitu 2§ dynkuun z = 4x*y? —5y —4x +5xy + 6Yy*B Touke (1;1

Haiitu z{, dpynkuun z = 6Xy® + 4y + 2x°y — 2x + 4y? B Touke (0;0)

HpI/IMepr IK3AaMECHAIIMOHHBIX OMnJIeTOB

OI'BOY BO Ceepo-OcetnHckuii rocyaapctBeHHbI yHuBepcuretr nMenu K.JI. Xeraryposa
JK3aMeHANMOHHBIN OmteT Nel

Kadenpa anreOpsr n ananmsa
JIMCIUIIIIMHA  MameMamuyeckuti aHaiu3
dakynprer  DKOHOMUKU U YNpaGieHus
Kypc 1

1. IlpousBoHast CAOKHON QYHKIIUH.
2. Pemmts nuddepenimanbHoe ypapHeHue: yx'y' = Jx

3.Haiitn HauGonbIee 1 HauMeHblIee 3HaueHus GyHkimu Y = 3X — X° —1Ha oTpeske [— 2;4]

3aB.xadenpoit H.A.IxxycoeBa

OI'BOY BO Ceepo-OceTunckuii rocyaapcTBeHHbIN yHuBepcuteT nMenn K.JI. Xeraryposa
JK3aMeHAUMOHHBIN Oniier Ne3

Kagenpa anrebps! u aHanusa
JIMCIUIIMHA MameMamuyeckuti aHaius
DakynbTeT  DKOHOMUKU U YRpasienus
Kypc 1

1. HeonpeneneHHsblii HHTETpaJL.
2. Haiitu npousBoaHyto: Y =+/1+C0SX

0 n
3. UccnenoBaTh cXOMMMOCTH psijia 1Mo Mpu3HaKy lamamoepa: Z 317
1o Tt

3aB.kadeapoit H.A.lxxycoeBa




OI'bOY BO Ceepo-OceTnHckuii rocynapctBeHHbld yaupepcuteT umenu K.JI. Xeraryposa
JK3aMeHAMOHHBIN Omiter Neld

Kadenpa anrebps! u ananmusa
JlucuunianHa mamemamuyeckuli AHaau3
DakynbTeT  DKOHOMUKU U YAPAGIEHUS

Kypc 1
1. BeinykiiocTs ¥ BOTHYTOCTb rpaduka ¢pyHkuuu. Touku neperuoa.
2
2. Petuth muddepeHnpaabHoe ypaBHEHUE: (l —1)y’ = (lj
X X
1
X+1
3.Haiitu j S dx
o X°+3
3aB.xadenpoit H.A.TxxycoeBa

9. VYuebGHo-MeTOoAMYeCKOEe M HHPOPMALMOHHOE O0ecTiedeHHe TUCHUTLINHBL (MOTYJIs1)
Cnmcok pekoMeHayeMoil JJuTepaTypbl

HaunmenoBanue N3n-Bo
a) OCHOBHas1 JInTepaTypa

1 ®uxrenromnsy I'puropuii Muxainosuu
OcHoOBBI MaTeMaTH4eCKOro aHayn3a, y4eOHUK
https://e.lanbook.com/book/65055

2 N . dusuko-
Munopckuii Bacwmii [TaBnosuu
MaTEM.JIUT-PBI,

C60pHI/IK 3aJ1a4 1O BBICIIEH MAaTEMAaTHKCEC, yqe6Hoe rmocooue

CII0.: Jlans, 2015
// OBC "Jlaup"

2010
3 bepman I''H. Coopuuk 3amad mo kypcy maremarumdeckoro CII6.: Jlans, 2017
aHanu3a : yuebHoe noco6ue. // 9bC "Jlanp"
https://e.lanbook.com/book/89934
4 Kynpssues JI.JI. Kypc matematnueckoro anainusa B 3 T. M.: FOpaiir, 2019

Towm 1: yueOHuk a5 6akanaBpoB

5 |Uneun Bragumup AnekcanapoBud

< IIpocnexr, 2011
Maremarnueckuii aHanus. B 2-x 4., yueOHUK p ’

6 (Beicmmas mareMaTuka JUIsi S)KOHOMHCTOB, YICOHUK ITOJT IOHUTU-IIAHA,
penakuueir H.II.Kpemepa 2014
0) 10MOJIHUTEIbHAA JIUTEepaTypa
T e e o spoKOM
yueb.mocobue '
8 Koctpukun A.W.. U.2 : MaremaTHuecKkuil aHanus. M.,2009
9 Jlexuuu no mareMaTuueckomy ananusy. becos O.B. ®uzmatiurt, 2016

10 Bamopoxen I[.M. PykoBoactBo k pemenuto 3amaud mo CII6.: Jlans, 2014
MaTEeMaTHYECKOMY aHaJIN3Yy: yaeOHoe niocobue. // ObC "Jlanp"
https://e.lanbook.com/reader/book/149



https://e.lanbook.com/book/65055
https://e.lanbook.com/book/89934
https://e.lanbook.com/reader/book/149

B) IporpamMMHoe odecriedeHue U UHTepHeT-pecypcehl:

«[CanakTuka»

Ne31907480031 ot 25.02.2018r.(6eccpouno)

BricsCAD

BricysNV, 30.09.2020r mo 30.09.2021r

DekTpoHHAs OMOIMOTEKA TUCCEPTAIIUU 1
aBTopedeparoB PI'b(OB/] PI'b)

https://dvs.rsl.ru
Tpebyercs perucrpanus B bubimoreke COI'Y

OBC"YHuBepcuteTckas oubmoTeka
ONLINE"

https://biblioclub.ru
Tpebyercs peructpanus B oubnmoreke COI'Y

OBC «Hayunast snexTpoHHas OuOIHOTEKA
eLibrary.ru»

http://elibrary.ru.
TpeOyercs peructparus B onommoreke COI'Y

VYuuBepcanbHas 60a3 ganHbIX EastView

https://dlib.eastview.com

Jlorun: Khetagurov; ITapons: Khetagurov

9bC «KoHCcynpTaHT CTYJIEHTa»
CryneHueckasi 3JeKTpOHHAs OMOIMOTEKa 1O
MEIULMHCKOMY M (papMaleBTUYECKOMY
00pa30BaHMIO, a TAK)KE MO0 €CTECTBEHHBIM U
TOYHBIM HayKaM B LIE€JIOM.

http://www.studentlibrary.ru
Tpebyercs perucrpanus B oubimoreke COI'Y

OBC «lOpaiit» - oOpa3oBarenbHas cpena,
BKJIKOYAIOIIAsl BUPTYAJIbHBIA YUTAJIBHBINA 3a11
y4eOHMKOB U y4eOHBIX MOCOOHI OT aBTOPOB
W3 BeAymux By30B Poccunm 10 BceM
HaIPaBJICHUSM U CIIELUATIBHOCTAM

www.biblio-online.ru
Tpebyercs peructpanus B 6ubnuoreke COI'Y

CiscoWebex - Cucrema mpoBeICHHS
BeOHMHAPOB.

00O Aiictex goroop Ne J[83-2020 ot 10.08.2020
- 10.08.2021r

DIRECTUMRX - Cucrema 3JIeKTPOHHOTO
JOKYMEHTO000poTa

00O T'anaktuka UT norosop Ne 120320/11/A ot
16.03.2020

CocraB JIMIEH3HOHHOI0 X CBOOOIHO pPacnnpocrpansieMoro nmnporpaMmMmHoOro
oﬁecneqeﬂnﬂ, B TOM YMCJI€ OTCYECCTBEHHOI'0O NIPOU3BOACTBA

Ne HaumeHoBaHue Ne orosopa (JMueH3us)
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
L 04.2016 .
9 OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 .
AHTHUBHUPYCHOE NIPOTPAMMHOE Nel7E0-180222-130819-587-185 ot 26.02.
3. oOecrieuenne 2018 mo 14.03.2019 r, mpoasiena o 21 r.
KasperksyTotalSecurity
CucreMa MoncKa TEKCTOBBIX Ne795 ot 26.12.2018 (neiicTBuTENCH 10
4. 3aMMCTBOBAaHUI 30.12.2019 1) ¢ 3AO «AnTH-IInaruar»
«Autumnarnar.BY3» npojyieHa a0 21 r.

10. MaTepuaJbHO-TeXHHYECKOE OCHALIEHHE TUCIHILINHBI



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

[IpoBeneHne JNEKIMOHHBIX U CEMUHAPCKUX 3aHATUU MO AUCHUIUIMHE OCYIIECTBIISIETCS B
CIIEYIOIINX ayJUTOPHSIX:

Yueonvie ayoumopuu ona nposedenus 3anamuil 1eKYUOHHO20 muna:
npenooasamenbCKull Cmoi, Cmya,; CIobl 00yYarowuxcs, cmynvs, Kapeopa; kiaccras
00CKa, OeMOHCMPAYUOHHOE 0060pYO08aHUE - MYIbMUMEOULHbIN KOMNIEKC (NPOEeKMOop, 3KpaH), HOYMOYK,
Kononxu, npoepammuoe obecnevenue:Windows 8.1 Professional; OfficeStandard 2010; Aumueupycnoe
npozpammnoe obecneuenue KasperksyTotalSecurity; Cucmema noucka meKkcmoswvlxX 3auUMCHEOBAHULL
«Aumunnacuam.BY3»; Ilpocpamma ona IBM «bank 6onpocoé 011 KOHMPOAA 3HAHUI);
KoucynomanumILnoc; apanm; Moodle, CiscoWebex; yueono-naznaonsie nocoous
Yueonvie ayoumopuu onn 3auamuii ceMUHAPCKO20 MUnA, Kypcoeoz0 NPOEKMUPOBAHUS (8bINOHEHUA
Kypcoevix pabom), 2pynnoevlx U UHOUGUOYAIbHBIX KOHCYIbMAUUL, MeEKyuez0 KOHmMpPOas u
HPOMENCYMOUHOU AMMeCMAYUU: NPenooasamenvCKutl cmoi, CmyIL; CMmoabl 00YYarwuxcsa, Cmyibs,
Kageopa,; Kracchas 00cKa, Myl1bmMuUMeOUtiHbli KOMIIEKC (NPOEKmop, 3Kpam), HOYymoyK, KOJOHKU, NPOZPAMMHOE
obecneuenue:\Windows 8.1 Professional;OfficeStandard 2010; Anmuesupycnoe npozpammnoe obecneuenue
KasperksySecurityCloud; Cucmema noucka mexcmossix 3aumcmeosanuit «Anmunnazuam.BY3y;
Ipozpamma ons IBM «Bank eonpocos 0ns konmpons suanuiiy; Koncyromanm nuoc; 'apanm; Moodle,
CiscoWebex;
Jlabopamopusa - KOMRbIOMEPHBLIL KNACC 07151 MeKYyuie20 KOHmpoa (mecmuposanue). npenooasameibCkull
CMON,NPeno0asamenbCKutl CmyJi, CMoJibl 00YYAIOWUXCsl, CMYIbs, KIACCHASL O0CKA,MYTbMUMEOUUHBLIL KOMWIEKC
(npoexmop, 9xpan), konouxu, IIK npenooasamens, IIK obyuarowuxca, npocpammuoe obecneueHue:
Windows7.1 Professional;OfficeStandard 2016; WinRar; MicrosoftVisio; MicrosoftVisualstudio;
KasperskySecurityCloud; KoncyromanmlIInioc, I'apanm, Ilpocpamma ons IBM «Bauk eonpocos 0ns
Konmponsn 3uanuiy, Cucmema ROUCKA MEKCMOBbIX 3aumcmeosanuii «Aumunnazuam.BY3», Moodle,
CiscoWebex
Ilomewenun onsa camocmoamenvHoii pabomol:
- KOMNblOmepHble KNaccbl ¢ 00OCMYnom K pecypcam cemu Humepnem: npenooasamenvcKuil cmoi,
npenooasamenbCKull Cmyi, CMmojibl 00YYAIWUXCS, CMYIbs, KIACCHAsSE 00CKA, MYIbMUMEOUNHbII KOMNIEKC
(npoexmop, 9Kpam), xononxu,  IIK  mpenodasamens, IIK  obyuarowuxcs, npoepammHoe
oobecneuenue:\Windows7.1 Professional;OfficeStandard 2016; WinRar, MicrosoftVisio;
MicrosoftVisualstudio; KasperskySecurityCloud; KoucynemanmlIluwoc, Iapanm, IIpozpamma ons IBM
«bank eonpocoe o0nn koumpons 3uanuity, Cucmema HOUCKA MEKCMOBBIX 3AUMCHIGOBAHUIL
«Anmunnazuam.BY3», Moodle, CiscoWebex

- Oubnuomexa, 6 MomM uUC/Ie YUMATLHBLL 341 CIMObL, CMYIbs, KOMNbIOMeEPbL (8 M.Y. C 8bIXO0OM 6
unmepnem, docmynom ¢ IMOC), npocpammmuoe obecneuenue: Adobeflashplayer 31; Adobereader 10; Java 6.0;
K-LiteCodecPack; Winrar;, MicrosofiOffice 10, MicrosoftVisio 10; MicrosoftVisualstudio; Koucyromanm
nmoc. Moodle, CiscoWebex, yueonvie u nayunvle ¢onowvr oubnuomexu COIL'Y, oocmyn K 31eKmpoHHbIM
OubIUOMEUHbIM pecypcam:
IEC "Yuusepcumemckan oubnuomexa Online” http://www.biblioclub.ru
Dnexmponnas ouonuomexa ouccepmayuti PI' (35/] PI'B) https://dvs.rsl.ru
Dnexkmponnas 6udnuomexa «Koncynemanm cmyoenmay http://www.studmedlib.ru/
Hayunasn snekmponnas ouonuomexa eLibrary.ruhttp://elibrary.ru
Baza oannvix «IBC elibraryyhttp://elibrary.ru
dnexkmponnas oudruomexa «FOpaiimyhttp://biblio-online.ru
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