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[Iporpamma cocTaBieHa B  COOTBETCTBUM ¢  DeaepalibHbIM  T'OCYIAPCTBEHHBIM
oOpa3oBaTeNbHBIM CTaHAapTOM 1o HampasieHuto 38.03.01 DkoHoOMHMKaA, YTBEpPKICHHBIM
npuka3oM MuHUCTEpCTBA HAyKM M Bbicmiero oOpa3zoBaHus Poccuiickonn ®enepauuu Ot
12.08.2020 r., Ne954, yueOHBIM IJIAaHOM TIOJATOTOBKM OakanaBpa mo HampasieHuio 38.03.01
DKOHOMUKA, TPOPHIIb « IKOHOMHKA U (PUHAHCHD, 0A00peHHBIM YueHbIM coBeToM PI'BOY BO
«COI'Y» 31.05.2022 r. nporokoa Nel 3, yrBepxaeHHbIM pekTopoM «COI'Y» A.Y. Oroesbim

CocraButenu: AOLEHT Kadeapbl anreOpsl U aHaM3a, K.3.H., Xyraesa JI.T.

Pabouas nporpamma o0CyXk/ieHa U YTBEP)KJCHA Ha 3aceJaHuU Kadeapsl anreOpbl U aHanu3a (mpotokoia Ne 6
ot 16 mapra 2022r.)

OnobOpeHa coBeToM (aKyJIbTeTa IKOHOMUKH U yITPABICHUS

(mpotoxos Ne 7 ot «20» ampesnst 2022 1.)

Pabouas npocpamma Oucyuniumvbl npumama 6 cocmase OCHOBHOU NPOPECCUOHATLHOU 00paA308aMeENbHOL
npoepammul peuieHuem yueHoeo cogema Ilpomoxon Ne 13 om 31.05.2022.



1. CTpykTypa, 1 00111asi TPYA0EMKOCTh JHCHUILINHBI
OO6m1ast Tpy1I0€MKOCTh TUCIMIUIMHBI COCTABIIAET 5 3aueTHbIX enuuull (180 gacoB).

Kypc 1

Cemectp 1

Jlexiumn 36
[TpakTrueckue (CeMUHAPCKUE) 3aHATUS 54
JlaGopaTopHble 3aHITHS -

Koncynbranuu

HToro aymuTOpHBIX 3aHITHI 90
CamocTtosTenbpHas pabora 54

KypcoBas pabora -
DopMa KOHTPOJIA

3K3aMEH 36
3auer _
OO0111e€ KOJIMYECTBO YaCOB 180

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

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

e BOCIUTaHUE JOCTATOYHO  BBICOKOM  MaTEMaTHMYECKOM  KyJIbTYpbl:  CHOE  IIOHMMAaHHE
HE00XO0IMMOCTH MaTeMaTUYEeCKON COCTABIIAIONIEH B 00I1Iel MOArOTOBKE CTY/I€HTOB;

e BbIpabOTKa IpPEJICTaBICHUS O POJM U MECTEe MAaTEeMAaTUKM B COBPEMEHHOM IUBWIM3ALMM U B
MHUPOBOW KYyJIbTYPE, YMEHHE JOTMYECKH MBICIHUTH, ONEPUPOBATh C AOCTPAKTHBIMH OOBEKTAMH U
ObITh KOPPEKTHBIM B  YNOTPEOJIEHWHM MATEeMaTHYECKUX HMOHATHH M CHUMBOJIOB JUIS BBIPaXKEHMS
KOJIMYECTBEHHBIX U KaUECTBEHHBIX OTHOIIICHHUH.

e OBJIAJEHUE  MAaTEMAaTHUYECKUMU METOJAMU Uil PEIICHUs WHTEUIEKTYalbHbIX 3aJad U
nproOpeTeHre HABBIKOB HMCIIOJIb30BAaHUS YHUBEPCAIBHOIO MOHATHMHOIO ammapara ¥ IIHPOKOIo
apCCHaIa TCXHUUYCCKHUX IIPUEMOB MATCMATHKU npu )IaJ'II)HGI\/'IHIGM HN3YUCHUU HpO(i)I/IJ'II)HI)IX
JUCLUIUINH, TOCTPOEHUN MaTEMaTHYECKUX MOJEIEHN pa3IN4HbIX SABJIECHUHI U IIPOLIECCOB.

Joctuxenne HTUX 1enell 00ecreyrBaeT BBITYCKHUKY IIOJYyYEHHE BBICHIETO0 MPO(EecCHOHATBHO
npopMIMPOBAaHHOIO 00pa3oBaHHs M 00JaJaHUe MEPEeYUCICHHBIMU HIDKE KoMIeTeHUusMu. OHH
CIOCOOCTBYIOT €r0 COIMAIIbHONM MOOWJIBHOCTH, YCTOMYMBOCTH Ha PBIHKE TPyJa M YCIEUIHOW paboTe B
caMbIX pa3Ho00pa3HbIX cepax (HaydHO-HCCIEe0BATENbCKAs IeATENbHOCTh, aHAMTUYECKAas MOAJIEpKKa
MPOLIECCOB MPHUHATHS PEUICHUH JJIs1 YIIPABICHUS TPSIIPUATHEM U JIP.).

3. Mecto nucuuniunsl B ctpykrype OITIOII 6akanaBpuara.

JuctmruinHa «MarteMaTHYeCKUi aHaIn3» OTHOCUTCS K o0s3arenbHoi yactu bioka 1 (51.0.08).
W3ydyeHne naHHOW NUCIUIUIMHBI Oa3UpyeTcs Ha CIEAYIONUX JUCHUIUIMHAX: «AnreOpa W Hadaia

aHanu3ay», «['eomerpus» (mporpamMmma cpeaHeit o01eo0pa3oBaTebHON IIKOJIBI) WIH COOTBETCTBYIOIINUX
MaTeMaTHYECKUX AUCIUILTUH CpeaHero mpodeccuoHaabHoro oopazoBanus. CTYACHTHI JOKHBI BIAJIETh
3HAHUSMH U KOMIETCHIIUSAMHU, COOTBETCTBYIOIIMMU MIKOJIBHOM MPOrpaMMe Mo MaTeMaTHKe.

3HaHI/I5[, MOJYUCHHBIC TIpU H3YUCHUW JUCHUILJIMHBI «MareMaTn4yecKkni aHajln3», MOryrT OBITH
WCIONBb30BaHbl IMPU  M3Y4YEHUH KypcoB «@PuHaHCOBas MmaTemMaTuka», «MHUKPOIKOHOMUKAY,
«IOKOHOMETpHUKay, «KMaKpOIKOHOMKa» U JIp.

4. TpeOGoBaHus K pe3yibTaTaM O0CBOEHHS M CHMIIMHBI



PesynbTaTel

OCBOCHUA

COOTBCTCTBHHU C 3aJa4aMn HpO(beCCHOHaJIBHOﬁ JACATCIIBHOCTH.

B pesynbsrate ocBoenus gannoit OIIOII 6akanaBpuarta, B cootBercTBUM ¢ PI'OC BO mo HampapieHUIO
noaroroBku 38.03.01 DxoHoMuKa, a TaKKe BBIIICYKa3aHHBIMH NMPOGECCHOHATIBHBIMU CTaHIAPTaMH, BBITYCKHUK
YHHUBEpCaJbHbIE,

JOJDKEH  MpuoOpecTH
npodeccuoHabHEIC.

W) (913901117

KOMIICTCHIIMH

OIIOIT BO 38.03.01 DOxoHOMHMKA OIPEACIAIOTCS HPUOOpPETACMBIMU
BBIITYCKHUKOM KOMITCTEHLIMSIMH, T.€. €r0 CIIOCOOHOCTBIO TNPHMEHSATH 3HAHUWS, YMEHHS M JIMYHBIC KadecTBa B

obmenpodeccuoHaIbHBIC

KoMnerennun odyuaromerocsi, opmMupyembie B pe3yJabTaTe 0CBOCHH S JUCHTUNIMHBI
«MaTeMaTHYeCKHUH aHAJIHU3».

YHI/IBepcaJIbeIe KOMIICTCHIIMU BBINTYCKHUKOB

Koa u HaumeHoBaHue
YHHMBEPCAJIbHOMI
kommnerenuuu (YK)

YK-1. CnocobGen
OCYIIECTBIISTH TIOMCK,
KPUTHYECKHH aHaIM3 |
CHHTE3 uapopmanum,
NPUMEHATh  CUCTEMHBIH
MOJXOJ JUIA  PEUICHUs
MIOCTaBJICHHBIX 33124

Kon n
HAUMEHOBaHHUeE
HHIMKATOpa
NOCTH/KEHHU S
YHHBEpPCAJbHOMI
KOMIICTCHIIUH

YK-1.1.
Ocy1ecTBIIsIET TOUCK
HE00XO0IUMOM
uH(popManuy,
OIUPAsiCh Ha
pe3yabTaThI aHATTN3a
MIOCTABJICHHOM 3a/1a4H.

YK-1.2..
Pa3pabatbiBaet
BapUaHTHI PEIICHHSI

Pe3y.]IBTaTbI OCBOCHHUA KOMIIETCHIIMH

3HaTh

3HaeT OCHOBHbIE
METObI
KPUTHUYECKOTO
aHaIM3a U
OCHOBBI
CHCTEMHOTO
MOJIX0/1a KaK
00IIEHAYYHOTO
MeTo7a.

3HaeT KpUTEpUH

poOJIEMHOM CUTYyallUK COTIOCTABIECHUS

Ha OCHOBC

Pa3IMYHBIX

YMmernb Baagers

1.Vmeer ananmuzupoBath IIpakTrueckum
3aja4uy, UCIOJIb3Ys
OCHOBBI KPUTHUECKOTO
aHaJIM3a U CUCTEMHOTO
MOJIX0/1a.

3a1ad4.

2.YMeeT OCYIIECTBIATh
IIOMCK HEOOXOIUMOM IS
peleHHs TOCTaBIEHHON
3ajauu HHpopMaluy,
KPUTUYECKU OLIEHUBAS
HAJICKHOCTD PA3IMYHBIX
MCTOYHUKOB HUH(pOpMAIUN

1.Ymeer ocymiecTBIATh

KPUTHYECKHUN aHAJIN3

coOpaHHOI MH(pOpMaIH

Ha COOTBETCTBUE €€

YCJIOBHSIM U KPUTEPHSIM

penIeHns HOCTaBJIEHHOMN

3a/1a49U.

2.YMeer oTiIn4aTh (haKThl

OT MHEHUM,

MHTEPIIPETALUI U OLICHOK

NpH aHAJIU3e COOpPaHHON

uHbopMaImu. [MpakTuueckum
3.YMeeT COnoCTaBIsATh U OMBITOM pabOTHI

OIIBITOM aHa/JIu3a




KPUTHUYCCKOI'O aHaJIn3a BAPUAHTOB

JIOCTYITHBIX peleHus
UCTOYHUKOB OCTaBJIEHHOM
nHbOpMaIuu. 3a/1a4M.

YK-1.3. Beibupaer

ONTHMAJIbHBII BapuaHT

pelIeHus 3a1a4u,

apryMeHTHpPYs CBOU

BBIOOP.
3HaeT
TIPUHIIATIBL,
KPUTEPUH,
MpaBuIia
MIOCTPOEHUS
CY)XKICHUS U
OLICHOK.

OIICHUBATh pPa3/IMYHBbIC
BapHaHTHI PEIICHUS
IIOCTABJICHHOM 3aJ1a4H,
OTIpEICIIsis UX
JIOCTOMHCTBA U
HEJIOCTATKH.

1.Ymeer ¢popmupoBaTh

COOCTBEHHBIE CY>KICHUA U

OIICHKH, T'PaMOTHO U

JIOTUYHO apryMEHTHUPYS

CBOIO TOUYKY 3PEHHUSL.
2.YMeeT NPUMEHSTh

TCOPCTUUCCKNEC 3HAHUS B
PEIICHUHU ITPAKTHYCCKUX

3ajad4.

c
nH(OpMaITMOHH
bIMHA
UCTOYHUKAMH,
OIIBIT HAYYHOTI'O
TIOWCKa,
CO3JIaHUs
HAYYHBIX
TEKCTOB.

OCHOBHBIMH
METOIaMH,
crioco0aMu u
cpencTBamMu
MOJIY4EHHUS,
XpaHeHHUs,
nepepadoTKu
nHpopmanuu
IS
MpeCTaBICHUS
B JIOCTYITHOM U
MOHSTHOM
tdhopme
pe3yIbTaToOB
CBOEH




npodeccroHanb
HOH
JCSITeTIbHOCTH.




5. Conepmaﬂne Hu y‘leﬁHO-MeTOL[I/I‘IeCKaﬂ KapTa THCIHUIIINHBI

Tabnuya 5.1
KonuuectBo JIuteparypa
Home CamocrosTenpHas paboTa GAUILIOR
p HanmenoBanme TeM (BOTIPOCOB), 3ansTas CrynenTos DopMmbl
Hesen M3y4aeMbIX 0 JAaHHOM TUCIUITIIMHE KOHTPOJIS
u 1 | m Conepxanue Yacel min | max
1 Mmopyab
1 DyHKIUSA: I'padukyr OCHOBHBIX MHHHU OIIPOC;
MHoxecTBa. AbcomoTHas BEJIMYMHA AIIEMEHTAPHBIX (DYHKIIHH. BOIIPOCHI B
neicTButenbHOro uucna. lloHsATHe QyHKIHM. [Tpumenenne pyHKINN B pyOexxHOMH
Crioco0bl 3aJaHus (hyHKITUH. TTousarue SKOHOMUKE. KOHTPOJILHOH
HESBHOM, OOpaTHOW M CIOXKHOW (QYyHKIHH. YacTtuuHble 4 [11, [21, [41, [6]
Knaccudukanus Gpyakmamm. 2 2 MOCIIEA0BATENIEHOCTH PR R R
Teopwust ipejiesion Ipu3HaKu CyIIeCTBOBAHHMS [8],[10]
[TepemMeHHBIE 1 TOCTOSTHHBIE BETHYUHBI npenena. Pacnpoctpanenve
Uucnosas MOCJIEA0BATEIBHOCTD. IIpenen TEOpEM O Ipe/ieiax Ha Ciydai
YHCJIOBOM  mocnenoBarenbHocTH.  [Ipenen MPOMU3BOJIBHBIX (PYHKIMHA
¢ynkuun B 6eckoneunoctu. [Ipenen pyHkuum B
Touke. OTHOCTOPOHHHE MPeNEbl.

2 Teopus nipesenon TeopeMa 0O BIOKEHHBIX BOITPOCHI B [11, [2]. [4], [6],
beckoneuno Gonplnue BenndMHBLBbeckoHeuHO OTpe3Kax. pyOexHOI [8].[10]
Mayible BelMH4YMHBL. CBsi3b MEXAy OEeCKOHEYHO 2 4 [lonsiTne 006  acUMNTOTH- 2 KOHTPOJIBHOM
00JIBIINMU u OEeCKOHEYHO MaJIbIMH 4yecKkux (hopmyax.

BeaMunHaMHu. OCHOBHBIE TEOPEMBI O MpeAeTax. [pyrue 3amevarensHble
IIpenensl.

3 Teopus nipesenon HenpepbiBHOCTD 00paTHBIX 4 BOIIPOCHI B [11, [2], [4], [6],
IlepBrlii 3amedarensHbIl mpenen. Yucio e TPUTOHOMETPHU-YECKUX pyOexxHOI [8],[10]
(umcio  Diinepa). Bropoit  3aMeudaTenbHBIN 2 2 byHKUM. PaBHOMEpHAs KOHTPOJIBHOHN
TpeJien. HETPEPLIBHOCTH (DYHKITUH.

HermpepoiBHOCTH PyHKIINU: [IpumeHeHue nOpPOU3BOAHON B
HenpepbiBHOCTD ¢$yHKUIMH. Hekotopsle 9KOHOMHUKE.




CBOWCTBA HENpepbIBHBIX ¢yHKUui. Touku
paspeiBa (¢GyHKIMHA. BpaucieHue mpenemnos.
PackpreiTie HeomnpeaeneHHoCcTeH
ITpoussonnas.

[Ipupamenue aprymeHTa W IpUpALLICHUE
¢byHKIIIHA. 3amadd, TPUBOMANINE K ITOHITHIO
npousBoAHON. OrmpeneneHue MPOU3BOTHOM.
®uU3NYECKUI W TEOMETPUYECKHH  CMBICH

MIPOU3BOIHOM. OKOHOMUYECKUN CMBICII
MIPOU3BOIHOMN.
ITpousBoaHAs. ITousaTrHe ©  OECKOHEUHOM pelieHe [1], [2], [3], [6]. [8]

3aBUCUMOCTh MEXJy HENPEpPhIBHOCTBIO U npou3BOAHOH.  Brruncnenue 3aga4 Ha
nmud hepeHIIPyeMOCThI0 (YyHKITHH. MIPOU3BOIHBIX (G yHKIHIA, MPaKTHY.
CxeMa BBIYHCIICHUS TPOM3BOAHON. (OCHOBHBIE 3aJJaHHBIX HESIBHO, 3aHATHAX
npaBuia audhepeHIpoBaHusL. apaMeTpUUECKH..

[TputoKeHus! IPOU3BOTHOM MHHH OTIPOC [1], [2], [3], [6], [10]
[IponsBoaHas HESBHOW, OOpaTHOW M CIOXKHOU BOIIPOCHI B
¢yukuuii. [Ipon3BoAHBIE BBICIINX MTOPSAKOB. duzngeckoe 3HAYCHHE pyOeKHOI
[MpousBoanas CTETIEHHO-TT0Ka3aTeIbHOMI HPOU3BOJHOM BTOPOTO KOHTPOJIBHOM
byHKIUH. Tabnuna MPOU3BOHBIX. nopsinka. bunom  HeroToHa.
OnactuaHocth QyHKIMU. HexoTopsie TeopeMbl UccnenoBanne ¢QyHKIMH H
muddepeHnnansHoro  wcunciaeHus. [IpaBuio NoCTpoeHue rpaduka.
JlonuTans. YcioBue MOCTOSIHCTBA, [TpubxeHHOe pelieHue
BO3pacTaHus u yObIBaHUS (GyHKIIH. ypaBHEHUH. I'papuku
OkcrpemyM  ¢ynkimu.  HeoOxomumele U PaspbIBHBIX (PYHKIUH.
JOCTaTOYHBIE yCIIOBUS CYIIECTBOBaHUS
skcTpemyma. Hawubonbpliee W HaMMeHbIIEe
3HA4YeHUs QYHKINH.

[IpunoxeHuns: MponU3BOTHON Teopema 00 WHBApHAHTHOCTH BOIIPOCHI B [1]1, [2], [4], [6]. [9]
BrinykinocTs 1 BOTHYTOCTH Tpaduka QpyHKIHH. muddepenunana. pyOexxHOI
Toukn  mepernba.  ACHMNOTOTBI  KpPHUBOH. [Ipumenenue nuddepeHnmana KOHTPOJIBHOHN
HccnenoBanne  GyHKOMM ©W  TIOCTPOCHHE K MPUOTMKECHHBIM
rpaduka. BBIYUCIICHUSIM.

Huddepenuman yHKIrm CrieniuanbHble MIpUEMBI peleHue [1], [2], [5], [6], [8]
Juddepennman nepBoro mopsaKa, CBOWHCTBA. BBIYUCIICHUS HEKOTOPBIX 3aja4 Ha
I'eomerpudeckuii  cMmbicn  nuddepeHnmana. WHTETPAJIOB. MPaKTHY.




Ceotictea muddepenimana. Juddepernmanst
BBICIIHX MOPSIKOB.

HeonpeneneHHuplid UHTETpa:
[lepBooOpaznas ¢yukusa. HeonpeneneHHbIn

HHTETpall. I'eomerpuueckuit CMBICTI
HEOIIPENETICHHOT O UHTETpana. CaoiicTBa
HEONpENEICHHOr0  uHTerpana.  MHrerpansl

OCHOBHBIX 3JIeMEHTapHBIX (QyHKIHMA. CrnocoObI
UHTETPUPOBAHKs. BbIlYMCICHHE HWHTErpajoB
METO/IOM 3aMEHBI TIEPEMEHHOMN U 3aHECEHHUS O]
mupdepernnan. MeTox HHTETpUPOBaHHS TI0
JaCTSIM.

IIpHMeHeHHG HWHTCIpaJioB B
OKOHOMHKCE.

3aHATHAX

8 HeomnpeieneHHBIH HHTETpa: . MHHHA-OTpOC [1]. [2]. [5]. [6]. [8]
pea pal. WnTerpupoBanue mMpocTEeNHIINX BOIIPOCH B
Hurerpuposanue panuoOHaIbHBIX TPAHCUCHJCHTHBIX (DYHKIIHH pyOexHoi
anreOpanveckux QyHkuud. HHTerpupoBaHue 4 Tpuronomerpuyeckue KOHTPOJIBHOM
HEKOTOPBIX ~ TPUTOHOMETPHUYECCKUX  (DYHKIIHI. TNOJICTaHOBKH.  MHTErpupoBa-
WHTerpupoBaHue KBaJpPAaTHOTO TpPEXWICHA B HHEC MPpalMOHAIbHBIX
3HAMEHaTelle IpoOu U MoJ| KOPHEM. yHKImit
9 Onpe/ieIeHHbI HHTETPaJI: BOIIPOCHI B [11, [2]1, [4], [6],
3ajaya o Mo 1 KPUBOJIUHEHHON Tpaneiuy. pyOexHOI [8].[10]
OmpeneneHue  OMPENENICHHOTO  MHTErpasa. KOHTPOJILHOM
I'eomeTpru4ecKkuii  CMBICIL OKOHOMHYECKUH HexoTopsle BcioMoraTenbHble
cmbici. OnpeneneHHbli HHTerpa c c ” bopmynbl. MHTErpaisl He
HIEPEMEHHBIM BEpXHHM TIpezeioM. BrruncieHue BBIPAKAIOLIMECS STIEMEHTApHO.
OIpeIeTICHHOTO UHTErpaa. dopmya
Herorona-Jleiiouuta.
K.p.
1-s1 py0Ge:xHasi KOHTPOJILHAsI padoTa o5
Texkymmii KOHTPOJIb 25
HUTOI'O 3a 1 moxyJin 50
10 OnpejieseHHBIA HHTETPAT: 4 Hecob6cTBeHHBIE HHTETPATBI BOIIPOCHI B [1]1, [2], [4], [6]. [8]
CBOIiCTBa ONPEACICHHOTO HHTETPaIA. Merto]1 HeonpeaeaeHHbIX pyOexHOi




3ameHa epeMeHHON u hopmyna K03 (UIIUECHTOB. KOHTPOJILHOM
MHTETPUPOBAHUS 10 YacTAM B OINPEIECICHHOM
MHTETpase

11 OnpeneneHHBIA HHTETPAT: peleHue [1]1, [2], [4], [6],
HecoOcTBeHHbIC UHTETPaJIbI oT 3a1a4 Ha [8],[10]
HeorpaHndeHHbIX (QyHKIUH. HecoOcTBeHHBIE [TpubnmkxeHHOE BBIYUCIICHUE MPaKTHH.

UHTETpaNbl ¢  OECKOHEYHBIM TIpeIeIoM OTMpeleIeHHBIX ~ WHTErpalioB. 3QHATHUIX
WHTETPUPOBAHUSI. Hcnonp3oBanne
[TpuoxxeHus onpeneaeHHoro OIIPEIEIEHHOTO HWHTErpaja B
UHTETpana HKOHOMUKE
Brruncienue miomanaei miockux Quryp.
Brruucnenne 00beMOB Telia BpaleHHS.
HnuHa nyru.
12 JuddepennnansHbie BOIPOCHI B [1], [2], [3]. [7]. [10]
JuddepeHnnanbable ypaBHEHUS YPABHEHHA, COACPAILIE pyOexHoii N
Huddepenumansapie  ypaBHeHusa.  OOmme A deperimay: KOHTPOTILHOI
NPOU3BE/ICHHS M YaCTHOTO.
nousatus. Juddepennmansasie ypaBaeHus 1-ro
nopsaka. JluddepeHunansapie  ypaBHEHHUS C Henosbsosatine
T pepeHInATEHBIX
pa3AeISIIONUMHUCS TIEPEMEHHBIMH. . .
ypaBHEHHH B 9KOHOMHYECKOM
JMHAMUKE

13 Hduddepennnansapie ypaBHEHUS OOmue cBoicTBa pelieHur peleHue [1], [2], [3], [7], [10]
Opnnopoauble nuddepeHIranbHble ypaBHEHUS JMHEHHBIX OZTHOPOHBIX 3a1aq Ha
1-ronopsnka. Jluneitnple muddepeHnranpHbIe g dhepeHInanbHBIX MPaKTHY.
ypaBHeHus 1-romopsiaka YpaBHEHUI 2 opsAJIKa 3AHATHUAX
Jduddepennmansapie ypaBHEHHS 2-TO MOPSIKA, JIunelinele HEOJHOPOIHBIE
JIOIyCKaroIIne TIOHIDKCHUE CTEICHU. mddepeHnmanbHbIe
JluneliHbple OMHOPOAHBIE UG PEpEeHIINATEHBIC ypaBHEHUs 2-TO TIOpsKa C
ypaBHEHUS 2-TO TIOpSJKa C TOCTOSHHBIMU MOCTOSTHHBIMH
ko3¢ punmenTamu. ko3 punmenTamu.

14 UucnoBsie psaabl: OTaJloOHHBIe»  PAABI,  YacTo MHUHH-OIPOC [1]1, [2], [4], [6],
YucnoBsle  psaabl.  OCHOBHBIE — TOHSTHSL HCIIONIb3yEMBIE JUTS BOTIPOCHI B [8].[10]
CxommmocTh  psima. HexoTopeie  cBolicTBa CpaBHEHUSI. CgoiicTBa pyOexHoi
YHUCIOBBIX psAaoB.  HeoOxoaumeblid mnpu3Hak a0COIIIOTHO u YCIIOBHO KOHTPOJIBHOM
CXOJIMMOCTH psijia. ['apMOHWYECKUH psii. CXOJISIIUXCS PSIJIOB.

15 Yucnosele pssbL. CaolicTBa aGCOIIOTHO U BOIIPOCHI B [1]. [2], [4]. [6],




JocTaTtounble MpHU3HAKA CXOAMMOCTH PSIOB C YCIIOBHO CXOMSIINXCS pyOexkHOI [8],[10]
HOJIOKHUTEILHBIMU YIEHAMHU. psinoB.OLeHKa ocTaTKa psija. KOHTPOJIbHOM
3HaKo4epeayIOIHecs psLIBL, IIPU3HAK
Jleitonnua. 3nakonepeMeHHble psnsl CBoiicTBa
a0COJIIOTHO M YCTIOBHO CXOJSIIMXCS PSIOB.
16 CremeHHbIe pAbL. [MpumeHeHue psioB B 2 peleHme [11, [2], [4], [6],
MPUOIMKEHHBIX BEIUMCIEHHUSIX. 3ama4 Ha [8].[10]
Crenennsie pamasl. Teopema Abens..Pagunyc u
2 4 Paznoxenne 0CHOBHBIX MpaKkThy.
MHTEPBAJ CXOAMMOCTH CTEIIEHHOI'O Psa. >JICMCHTAPHBIX (yHKIMI B P SAHSTISIX
Psa Maxksiopena. P y p
MakiopeHa.
17 Oynkiyn Heckonbkux mnepeMeHHbx (OHIT). 2 MHUHH-OIIPOC [1]1, [2], [4], [6],
[Monsitne @HIL. O6nacTs onpeneneHus, 2 Hawubonbiiee 1 HanMeHblee BOTPOCHI B [8].[10]
. pyOexxHOI
rpaduk. Yactasie npousBonuasie OHIL [Tomapii | 2 3HA4YeHUs PyHKIHH. .
KOHTPOJIBHOU
nmuddepennuan GHIL. K.p.
18 . 2 BOIPOCH B [1], [2], [4], [6],
OxcrpemyMm OHIL. pyOGexHOi [8],[10]
2 VY CIIOBHBIN SKCTPEMYM. KOHTPOJLHOH
2-51 py0Oe:KHAs KOHTPOJIbHasI padoTa
2-51 pyOexkHasi KOHTPOJIBHAs padoTa 0 o5
Texymuii KOHTPOJIbL 0 25
HUTOI'O 3a 2 moxyJib 0 50
HUTOIO3al cemMecTp 36 54 54 0 100

Bce BujbI yueOHOM pabOThl MOTYT MPOBOJAMTHLCS TUCTAHIIMOHHO HA OCHOBAHHH JIOKAIbHBIX HOPMATHBHBIX aKTOB.

B mensx peanusanuy WHIUBHIYATBHOTO MOAX0/a K OOYYEHHUIO CTYICHTOB, OCYIISCTBISIOMNX y4eOHBIH MPOIECC MO WHAWBUAYATbHON TPaeKTOPUH B
paMKax HWHIAUBUIAYAJIBHOI'O yT-Ie6HOI‘O IJ1aHa, H3Yy4YCHUC )IaHHOfI JUCHUINIIMHBI MOXET OCYIICCTBIATHECA 4YEPE3 HHANBUAYAJIBHBIC KOHCYJbTAIIUN
NpenoaBareNis OYHO, B Yachl KOHCYJBTAIMU, MO DJICKTPOHHOW MOYTe, a TakkKe C Hcmojb3oBaHueM WebeX, miardopMbl JUCTAHIIMOHHOTO OOy4YCHHUS
Moodle, JINIHBII KaOUHET CTyJCHTa Ha caiire corvy, JIPYTHX 3JICMEHTOB BUOC Corvy.




6. O0pa3oBare/ibHbIE TEXHOJIOTHH
I[HH AOCTHUXKCHUS TUIAHUPYCMBIX PC3YJIbTATOB OCBOCHUSA NUCHUIIINMHBI, UCIIOJIB3YIOTCA

pas3in4HbIe 00pa30BaTEIbHbBIE TEXHOIOTHH:

—  TpaJMIMOHHBIC JICKIIMA W TPAKTHUYECKUE (CEMHHApCKHE) 3aHSATHS C HCIOJIb30BaHHEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTHIA;

—  JIEKIMA-AMAJOT — COJEpXKAHHUE MOJACTCS 4Yepe3 CEpUI0 BOIPOCOB, Ha KOTOPBIE CTYACHT
JIOJDKEH OTBEYATh HEMTOCPEICTBEHHO B XOJI€ JICKIUH;

- nokaan (pedepar) — CTyIeHT TOTOBUT KPAaTKOE COOOIIEHHE TTO BOIIPOCY TeMbI, 0(hOpMIISIET
paboTy B COOTBETCTBUU C TPEOOBAHUSAMH H CAAET €€ MPEI01aBaATEII0

—  OHJIAMH-3aHATHE — Pa3HOBUIHOCTH BEO-KOH(EpPEHIMU, MPOBEACHUE OHJIAWH-BCTPEY HIIH
yepe3 MHTEpHET B peXuMe pealbHOro BpeMeHHW. KaKaplii M3 y4aCTHHKOB HAXOJAUTCS Y
CBOETO KOMIIbIOTEpa (CPEICTBA CBS3M), a CBSA3b MEXKIYy HUMH TNOJJEPKUBACTCA dYepe3
HHTEepHET MOCpPEACTBOM 3arpyaeMoro MPUIIOKEHHUS, YCTAaHOBJICHHOTO Ha KOMITBIOTEPE
Kaxoro yuactauka (Zoom, Meet, Skype, Webex u ap.);

- BuneokoH(epeHuss — ceanc BuaeokoHdepenncsizn (BKC) — »a3to  TexHosmorus
UHTEPAKTHUBHOTO B3aUMOJICHCTBUS JABYX U 00JIe€ YUACTHUKOB 00Pa30BaTEIILHOTO MPOoIecca
Ui oOMeHa nHpopManueil B pealbHOM peXHMe BPEMEHH.

TexHoJOrHS DJIEKTPOHHOTO OOYUYEHHS - peau3yercsi MPH IMOMOINU 3JICKTPOHHOU
obpasoBarenbHor cpeapl COI'Y (mpu ucmonws3oBanuu pecypcoB DbC), B xoae mpoBeicHUs
ABTOMATH3UPOBAHHOTO TECTHPOBAHUS U T. JI.

7. YueOHO-MeTOoAMYeCKOe o0eceYeHrne CaMOCTOATEeILHON padoThI.
CamocrosTenbHas padoTa 00yJaroIIUXCs SBISETCS OJHUM W3 BUJIOB YYCOHBIX 3aHSTHH.
CamocrosTenbHas padoTa MPOBOAUTCS C LENbIO:
—  CHCTEMaTH3allu¥ W 3aKPCIUICHHs IMOJIYYCHHBIX TEOPETHYCCKHX 3HAHUH M MPAKTHYECKUX
YMEHUH 00y4aronuxcs;
—  yriyOJICHHUS U PaCIIUPEHUS] TEOPETHUCCKUX 3HAHUIA,
- ¢dbopMHpOBaHUS yMEHHUI HCIIOIB30BaTh CIPABOYHYIO JOKYMEHTAIMIO W CHEIHAIbHYIO
JUTEPATYPY;
- (GOpMHUpPOBAaHUS CAMOCTOSITEILHOCTH MBILIUICHHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPIIIEHCTBOBAHHUIO M CAaMOPEaTH3AIHH;
—  DPa3BUTHUA UCCIENI0OBATEIbCKUX YMEHUI.
CamocrosiTenpHas paboTa 00yJaromuXxcsi OCYIIECTBISETCS Ha MPOTSHKECHUH U3YUYCHHS BCE
JVICIATUTMHBL B COOTBETCTBUU C YTBEPIKACHHOW B YU4EOHOM IUIaHE TPYAOEMKOCTBHIO (IS
04HO# hopMbI 00yUeHHUs 54 Yac) au COCTOUT H3:
—  paboThl CTYIEHTOB C JIEKLIMOHHBIMU MaTepualaMH, IOHWCKAa M aHalIu3a JHUTEPATyphl U
AIIEKTPOHHBIX UCTOYHUKOB HH(POPMAITUH 110 3a]JaHHOH TEeME;
— BBITIOJTHEHHUS 33/IaHUi AJIs1 caMocTosITensHOM paboTel B DMMOC COI'Y;
—  TOJTOTOBKH K MTPOMEKYTOUHBIM KOHTPOJIBHBIM pab0oTaM M K HTOTOBBIM TE€CTaM;
—  TIOATOTOBKHU K DK3aMEHY.
Tembl u QopMbl BHEAyAMTOPHONM CaMOCTOSITENBHONM paboThl, €€ TPYAOEMKOCTh
coJiepkatcs B pazjaene 5, Tabm. 5.1.

MeToanyecKue YKazaHud MO NMPOBCACHUIO MPAKTUYECCKHUX 3aHATHH
HpaKTI/I‘lCCKI/IC 3aHATHSA II0 AUCHUINIMHE «MaTteMaTUYeCKUM aHaau3» IIPpOBOJATCA B
TCYCHUC OJHOI'0 CEMECTpPaA 10 3 yaca B HCACIIO.



B Havane mnpakTHYecKOro 3aHATHUs cJIelyeT OOpaTUTh BHUMAaHME HA TEOPETUYECKHE
BOIIPOCHI 110 TeME 3aHATHs. [lepBOHaUaNbHO UIIET U3JI0KEHNE TEOPETUUYECKOIO MaTepHala TEMBI
3aHATHsL. 3aTeM B psJie BOIIPOCOB IPEMNOJABATENs CIIEAYET CKOHLIEHTPUPOBaTh BHHMAaHHME Ha
OCHOBHBIX HJESIX TeMbl 3aHATHA. BOMpPOCHI OMKHBI BKIIOYATh B CE0Sl pPa3lUYHbIC BapHALlUU
AIIEMEHTAPHBIX CUTYAIMi, OTOOpaKaIOUIMX OCHOBHBIC HJIEM TEMbI 3aHATHA B HMX B3aUMHOMN
B3aUMOCBSI3M. 3aJaBaeMble BOIIPOCHI-33Jjaudl JOJDKHBI OBbITh KOPOTKMMHU M MaKCHUMaJbHO
HPOSIBIIATE B CTYIEHTaX UX COOOPa3UTEIbHOCTD.

Ilocne mpenBapUTENbHOM YacTH CleyeT HauMHATh pellaTh 3aJayud, UMeErIuX Ooiee
JUIMHHBIC CLICHapUM B3aUMOJEHCTBUS OCHOBHBIX HAcH TeMmbl 3aHsaTus. [Ipu 3Tom cienyer
u30eratb TPYAOEMKHX 3a/ay, BKIIOYAIOIIMX OCBOCHHME HE3HAYUTENIBHOIO 4ucia npuemoB. B
IIPOLIECCE PELICHMs 3aladd CIEAyeT BCErja yBA3bIBaTh IIAard alrOpUTMa pELICHUs 3aJadu ¢
TEOPETUYECKMMH OCHOBAMH H3Y4aeMOI'0 alropuTMa U J0OMBAThCS IMOHUMAaHMs MEXaHU3Ma
JIEHCTBHSI N3y4aeMOr0 aJrOpUTMa.

@®poHTATBHBIN ONPOC POBOAUTCS B (popMe Oecebl pernoaaBaresis ¢ rpynnou.

OH OpraHM4ecKku COYETAETCS C NOBTOPEHHEM IPONIECHHOIO, SIBISISICH CPENCTBOM JUIS
3aKpeIICHUs 3HAaHUM M yMeHMH. Ero JOCTOMHCTBO B TOM, YTO Ha AKTUBHYIO YMCTBEHHYIO
paboTy MOKHO BOBJI€Yb BCEX CTYAEHTOB Ipymmbl. s 3TOro BONPOCH OJIKHBI JOIYCKATh
KpaTkyio (opMy OTBETa, OBITh JTAKOHWYHBIMH, JIOTUYECKH B3aMMOCBSI3aHHBIMU JIpYT ¢ Apyrom. C
MOMOIIBI0 (PPOHTANBHOTO OIMPOCa MPENoaBaTeIh UMEET BOZMOKHOCTh ITPOBEPHUTH BHITIOJTHEHUE
CTYJEHTaMHM JOMAIIHEro 3aJaHus, BBIACHUTh TOTOBHOCTb TPYNIbl K H3YYEHHIO HOBOTO
MaTepuana.

NumBuayajbHbIi onpoc npeanosiaraeT 00CTOsSTeNbHbIE, CBI3HBIE OTBETHI CTYJEHTOB
Ha BOIIPOC, OTHOCSIIMICS K M3y4aeMOMYy Y4eOHOMY Marepuaiy, 03TOMY OH CIYXKHUT BaXKHBIM
y4eOHBIM CPEJCTBOM pa3BUTHUS pEeuH, MaMSITH, MBIIICHUS CTYAEHTOB. UTOOBI clienaTh TaKyro
npoBepKy Oosee TiayOOKOH, HEOOXOIMMO CTaBUTh IEpe] CTyIEHTaMH BOMPOCHI, Tpedyroliue
pa3BEpHYTOro OTBETA.

Bompocel st MHIMBHIYaJdbHOTO ONpOCa JOJDKHBI  OBITh  YETKUMH, SICHBIMH,
KOHKPETHBIMH, €MKHMH, HMETh NPHUKIAJHOM XapakTep, OXBaTbIBaTb OCHOBHOM, paHee
NpONJEHHBIM MaTepuan nporpammsbl. VX conepikaHue JOJKHO CTUMYJIMPOBATh CTYACHTOB
JIOTUYECKH MBICIUTh, CpPaBHUBATh, aHAIM3UPOBaTh, OKa3bIBaTh, MOJOMpaTh yOeAUTEIbHBIE
IPUMEPBI, YCTAaHABJIMBAaTh NPUYMHHO-CIIECTBEHHBIE CBS3M, JAejaTb OOOCHOBAaHHbBIE BBIBOJBI U
3TUM CIOCOOCTBOBATh OOBbEKTUBHOMY BBISBICHUIO 3HAHUH CTYAEHTOB.

Bonpockl 00b14HO 3a/1a0T BCeH rpymie U 1nociie HeOobIIoi may3sl, HEOOXOIUMON A
TOTO, 4TOOBI CTYAEHTHI MOHSUIM €ro M IPUTOTOBWIMCH K OTBETY, BBI3BIBAIOT ISl OTBETA
KOHKPETHOI'O CTYJICHTA.

ITuceMeHHas MpoBepKa HapsAy C YCTHOM SIBISETCS BAKHEWUIIUM METOJOM KOHTPOJIS
3HaHWW, YMEHUH M HABBIKOB CTYAEHTOB. OIHOPOAHOCTH padOT, BBINOJHAEMBIX CTYIEHTAMH,
MO3BOJISIET MPEABSBIATH KO BCEM OJMHAKOBBIE TPEOOBaHUS, MOIBITAET 0OBEKTUBHOCTh OIIEHKU
pe3yibTatoB 00yueHus. IlpuMeHeHne 3Toro Meroja JaeT BO3MOXKHOCTh B Hanbosiee KOPOTKHUN
CPOK OJTHOBPEMEHHO IPOBEPUTH YCBOCHHE Y4E€OHOTO Marepuana BCEMH CTYJIEHTaMHU TPYIIIBL,
OTIpeNIeIUTh HANIPaBJICHUs U1 UHAWBUIYAIbHOW pabOThI ¢ KaXK IbIM.

IInuceMeHHas MpoBepKa UCIIONB3YETCS BO BCEX BHJIAX KOHTPOJI M OCYILECTBIISETCS KaK B
ayJIUTOPHOM, TaKk U BO BHEAYAUTOPHON paboTe (BBINOIHEHNUE JOMAITHUX 3aJJaHU).

MeTtoauyecKkue peKOMeHAAlNHU 110 UCII0JIL30BAHUI0 HH(POPMALIMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTHI 00y4eHust



Jlnst u3yyeHus JEeKIIMOHHOTO MaTepuaia JUCHUIUTMHBI IPUMEHSIOTCS ayIHOBU3yalbHbIC
(MyJIbTUMEIUIHBIE) TEXHOJOIMH, KOTOpbIE HE OTPHULAIOT TPaJULHOHHBIE, IPOBEPEHHBIE
BPEMEHEM METOJbl MpENoAaBaHUs, HO, NPU OTOM, OHH T[OBBIIIAIOT HATJISAHOCTD,
MH(POPMATUBHOCTh, OIEPATUBHOCTh B MOAaye HH(OpPMALMU, MO3BOJIAIOT 3KOHOMHUThH BpeMs
3aHATHIA.

Kaxnoe cemMuHapckoe 3aHATHE HMEET CBOIO O0CO0YI0 (QoOpMy IPOBEICHHUS, CBOKO
METOAOJIOTUYECKYIO CIeMUu(pHUKy, YTO TIO3BOJIAET pA3BUBAaTh y CTYACHTOB pAa3JIMYHbIE Kak
OOIIEeKyIbTypHBIE, TaK U NpodeccruoHalbHble KomneTeHMU. [loctaHoBKa npobiiemsl, pa3dop
aKTyaJbHBIX KOHKPETHBIX U TUIIOTETHYECKUX CUTYAIMi, CO3aHHe aTMOC(Ephl TUanora Mexay
npenojiaBaTeaeM M Ipynnoil no3Bojser paboTaTh MHIMBUAYAJIBHO M B MajblX TIpymmax,
KOJUICKTHBHO OOCYXJaTh ONpPEACNCHHbI TeMaMud MaTepuall, a TakKe WHHUIMUPOBATh
CaMOCTOSITENIbHYIO pa0boTy CTyAEHTOB. IIpu ocMbIciieHUN coliepaHus BONIPOCOB IMPAKTUYECKUX
3aHATUI Tpecieayercs Lenb COOMI0AaTh NPEeEeMCTBEHHOCTh B MPO(PECCHOHATLHOM U B
TBOPYECKOM Pa3BUTUH CTYJCHTOB.

Kontpons camoctosiTensHONW pabOTHl CTYAEHTOB NMPH3BAaH CHAENATh IMpolece 00ydeHUs
Oosiee LETOCTHBIM U OpraHMuyHbIM. Ero 3agaua He ocTaBUTh Oe3 BHMMaHUS JJaXKe, Ha NEPBBIN
B3IJISA]l, MAJIO3HAYUTEIBHBIE BOTIPOCHI.

KomnbroTepHoe TecTUpOBaHHE [O3BOJIAET OCYLIECTBIATh UTOIOBBIM KOHTPOJIb 3HAHUMN
CTYACHTOB. TecTOBBIi MaTepuaj BKIIOYAET B ceOsl COIEp)KaHHE BOMIPOCOB MO KaXKIOMY H3
0003HauEHHBIX IPOTPaMMOi1 pa3iesoB.

Kaxnpiii Bompoc mpeamnonaraeT HECKOJIBKO BapHAaHTOB OTBETOB, CPEOU KOTOPBIX
UMEIOTCA  a0COJIOTHO HEBEpHBIM, MpPaBUIbHBIE M B OOJibllell WIM MEHbIIEH CTEeNeHU
PacKphIBAOIIMI CYIIHOCTH BOMpoca. B mporecce KOMOBIOTEPHOTO TECTUPOBAHMS 3a/1ava
CTYACHTOB ONpeAessieTcs Kak BbIOOp NPaBUIIBHOTO OTBETa M3 MHOroo0Opasus BapuaHTOB. B
TECTOBBIX 3a/IaHUSIX €CTh BONPOCHI Ha COOTBETCTBHE. B mpormecce KOMIBIOTEPHOTO
TECTUPOBAaHUS, 3ajjaya CTYJEHTa OIpeleNseTcss Kak BblOOp MpaBWIBHOTO OTBETa U3
MHOroo0Opa3usi BApUaHTOB.

Bonpockl © TeMbl, OTBOJMMBIE Ha BBINOJHEHHE CAMOCTOSTEILHOW paboThl 10
JTUCHIUTUIMHE, a TAK)KEe KPUTEPUHU OLICHUBAHMS TI0 KaXKJOMY By paOOTBI COIEPIKATCS B pas3zese
8 PII/L.

MeTtoanyeckue peKOMEHAALNH 110 HANMCAHUIO pedepaToB (HJOK/IA10B)

Pedepar (moxman)— mnuceMeHHass paboTa MO OMpEAeNICHHOW HaydHOW mpoOlieme,
KpaTKOE W3JIOKEHUE COJEpP)KaHUsS HAy4YHOrO TpyJda WM HaydyHoW mnpobiembl. OH sBisercs
neiicTBeHHOH (OpMOM CaMOCTOSITENIBHOTO MCCIEAOBAaHUS HAy4YHBIX MpoOJieM Ha OCHOBE
HN3YUCHUA TCKCTOB, CHGIII/IaJ'IBHOI\/'I JIMTCPATYpPhl, @ TAKKC Ha OCHOBC JMYHBIX H&6J’IIO)1€HPII>1,
UCCIIEIOBaHUN M TpakTHyeckoro ombiTa. Pedepar momoraer BblpabOTaTh HAaBBIKM M MPUEMbI
CaMOCTOSITENIbHOTO HAy4YHOI'O MOWCKA, I'PAaMOTHOTO M JIOTUYECKOTO H3JI0KEHUS H30paHHOMN
npo0IeMbl U cIOCOOCTBYET MPUOOIIEHUIO CTY/IEHTOB K HAYYHOH J1eATETbHOCTH.

[TocnenoBarenbHOCTh PabOTHI:

1. Br16op Temsl uccnenoBanus. Tema pedepara BEIOUpAETCsl CTYJIEHTOM Ha OCHOBE
€ro Hay4HOro uHTepeca. Takyke moMOoIIb B BEIOOPE TEMBI MOXKET OKa3aTh MPETO/1aBaTENb.
2. [InanupoBanue wuccienoBaHus. BritouaeT cocraBieHHE KaJeHIApPHOIO IIaHa

HAay4HOTO MCCJIEIOBaHMA W IulaHA Mpeanongaraemoro pedepara. KanengapHblii 1uiaH
UCCIIEIOBaHMUs BKIIIOYAET CIEAYIOIIME 3JIEMEHTHI: BBIOOP U (OPMYIHpPOBAHHE TNPOOIEMBI,
pa3paboTKa IUIaHa MCCIEOBAHUS M IPeJBapUTENBHOrO IjaHa pedepara; cOop U H3ydeHHE
UCXOJHOTO MaTepuala, MOMCK JIUTepaTypbl, aHalIu3 COOpPaHHOTO MaTepuana, TeOpeTHYecKas
pa3paboTka mpoOJeMbl; COOOIIEHHE O TMpeIBAPUTENbHBIX pe3yJibTaTax HCCIeIOBaHHUS;



auTeparypHoe ohopMIICHHE UCCIIeI0OBATEILCKON MPOOIeMbl; 00CyXKIeHHEe paOOThI (Ha CEMUHApE
U T. IL).

[Tnan pedepara xapakrepusyeT €ro coiaepxaHue U cTpykrypy. OH MOJDKeH BKIIIOYATh B
ce0si: BBeJIEHHE, I7Ieé OOOCHOBBIBACTCS AaKTYaJIbHOCTh MPOOJEMBI, CTaBATCA IENb M 3aJauu
UCCIIC/IOBAaHMS, OCHOBHAas 4YacTh, B KOTOPOH pPACKpBIBAETCS COAEpXKaHUE MPOOIEMBI;
3aKIJIIOUeHuE, e 0000I1at0TCs BHIBOIBI 10 TEME U JAIOTCS MPAKTUYECKHUE PEKOMEH A,

3. [Touick m w3ydyeHue nutTeparyphl. (s BbISBICHHS HEOOXOAMMOW JHUTEpaTyphl
cienyer o0paTtuThes B OMOIMOTEKY WM K mpernonaBarento. [logobpannyro mutepaTypy clieayer
3adukcupoBath corsacHo ['OCT no 6ubnuorpaguiyeckoMy OMUCaHUIO MPOU3BEACHUH TIEUYaTH.

s pazpaboTku pedepara 10CTaTOYHO U3YUCHUE 4-5 BaXKHEUIINX cTaTel 10 W30paHHOMI
npobiieme.

4. O6paborka Matepuana. [Ipu 00pabOTKe MOIYIEHHOTO MaTepuaga aBTOP IOJDKCH:
CUCTEeMaTHU3UPOBATh €ro IO pa3jeiiaM; BBIABUHYTh U OOOCHOBATh CBOM THIIOTE3bI; ONMPEACIUTH
CBOIO MIO3UIIMIO, TOUYKY 3PEHUS [0 paccMaTpuBaeMoil mpodiaemMe; yTOUHUTh 00BEM U COAepKaHHE
MOHITHUM, KOTOPBIMU MPUXOJIUTCS OINEpPUpPOBaTh NpU pa3paboTKe TeMbl, chopMymupoBarh
OmpefeNieHuss ¥  OCHOBHBIE BBIBOJBI, XapaKTEPU3YIOIIUE PpE3YNIbTaThl  HCCIEIOBAHUS;
OKOHYATEJIbHO YTOUYHUTH CTPYKTYpPY pedepara.

5. Odopmnenue pedepara. Pedepar BBIIOTHSETCS B COOTBETCTBHH C TPEOOBaAHUSIMHU
CTaHJApTOB, pa3padOTaHHBIX JJIS JAHHOTO BHJA JOKYMEHTOB. PaboTa momKHa OBITH BBITOJTHEHA
Ha Oenoit Oymare crangaptHoro jucta A4. TekcT MoimkKeH OBITh OTIeYaTaH Ha KOMIBIOTEpE B
TEKCTOBOM penakrope MicrosoftWord u orBewars ciemyrommmM TpeOOBaHUSAM: HapaMeTPhI
MOJICH CTpaHMII JIOJDKHBI OBITh B Mpejeiax: BepxHee M HkHee — 1o 20 mm, mpaBoe — 10 MM,
nesoe — 30 MM, mpudt — TimesNewRoman , pasmep mpudta — 14, MEKCTPOUHBIH MHTEPBAT —
nonyTopHbeiii. JleHTa mpuHTepa — Tolbko 4€pHoro nBera. Hymepauwus crpanuil B pedepare
JOJKHa OBITH CKBO3HOM, HAauWHasi C TpeTheil cTpaHuibl. Homep mpocraBisieTcss apaOCKuMU
U pamMu BBEpXY KaXKIO0W CTPAHUILIBI CTIPaBa.

[Tpu u3nokeHUH MaTepraza HeOOXOUMO TPUICPKUBATELCS TIPUHSATOTO TUIAHA.

bubnuorpaduyueckuii CIMCOK COCTaBIAETCS Ha OCHOBE HMCTOYHUKOB, KOTOpPBIE OBLIH
MPOCMOTPEHBI M M3YyUYEHBI CTYACHTOM MpH Hamucanuu pedepara. [[aHHBIA CIIHCOK OTpakaeT
CaMOCTOSITENIbHYI0 TBOPYECKYIO pabOTy CTyAEHTa, 4TO MO3BOJIIET CYAMTb O CTEHNEHH €ro
MOJTOTOBKU U YIIIyOJIEHUHU B BEIOPAHHYIO TEMATHKY.

8. Ol.[eHO‘lele cpeacrBa AJd TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH,
HpOMe)KyTO‘IHOﬁ arTrecCcTalm 10 uToraMm OCBOCHHUA JMCHUIIIMHDBI.

OO61mKM CpeaCcTBOM KOHTPOJIS SIBJISIETCS BBE/IEHHAs! B YHUBEPCUTETE OAJITIbHO-PEHTUHIOBas
crcTeMa OLICHKH YCIIEeBAEMOCTH CTY/IEHTOB CIelMaINTeTa U HalpaBJIeHUH OakaiaBpuara.
K oneHOYHBIM cpeacTBaM TeKyIIero KOHTPOJISI OTHOCATCS:

Texkymmii KOHTPOJb — 3TO HENPEPHIBHO OCYIIECTBISEMBbII MOHUTOPUHI YPOBHSI
YCBOCHMS 3HAHMN M (OPMHUPOBAHUS YMEHUH UM HABBHIKOB B TEUEHHE CEMECTpa WM Y4eOHOTO
roga. Tekymuil KOHTPOJb 3HAHWI, YMEHUI M HaBBIKOB CTYACHTOB OCYIIECTBIISIETCA B XOJE
yueOHBIX (ayAUTOPHBIX) 3aHATHHA, MPOBOAMMBIX MO pacnucaHuio. dopMaMu TEKyLIETro
KOHTPOJISL BBICTYNAIOT OMPOCH! HA JIEKIIMOHHBIX M MPAKTUYECKUX 3aHATHUSAX, & TAK)KE KOPOTKHE
(mo 15 MuH.) KOHTPOJIbHBIC 3a/IaHMs, BBIMOJIHIEMbIC CTYJCHTAMH B Hadyaye JICKIIUU C LENbI0
MIPOBEPKU HAJIMYUsl 3HAHWH, HEOOXOIUMBIX JUIsl YCBOEHHUS HOBOTO MaTepuana WM B KOHIE



JIEKIMH JUTSI BBIICHEHUS CTENIEHU YCBOEHHS M3JI0)KEHHOTO MaTepuaa, a Takke Ha MPaKTUYECKUX
3aHITHSIX.

PyGesxxHblii KOHTPOJIb OCYIIECTBIISICTCA MO Oojee HIM MEHEe CaMOCTOSTEIbHBIM
pazzienaM — y4eOHBIM MOJIYJSM Kypca W INPOBOAUTCS MO OKOHYAHUHM HM3y4YCHHs Marepuania
MOJyJIi B 3apaHee YCTaHOBJICHHOE BpeMs.. PyOexHbli KOHTpOJIb IPOBOAMUTCA C ILEJBIO
ornpesieNIeHHs] KauecTBa YCBOEHUSI MaTepHala yueOHOro Moayis B 1ejaoM. B Teuenue cemectpa
MIPOBOJIUTCS JIBa TAKUX KOHTPOJIBHBIX MEPONPUATHUS O TpaduKy.

K onieHoYHBIM cpeacTBaM TeKYyIero KOHTPOJIsI OTHOCSTCS:
1) BblinmosiHeHHE 32JaHUI HA MPAKTHYECKHX 3aHATHAX — 8 0aJLJI0B

Kpurepuu onenku:

8 0alIoB — CTYIEHT JaeT TOJHOE pPAa3BEPHYTOE DEIICHUE BBIMOIHIEMOTO 3a/JaHUS,
JIEMOHCTPUPYET 3HaHUE OCHOBHBIX (YOPMYIT [0 U3y4aeMOU TeMe, MPUXOAUT K CAMOCTOSTEIIbHBIM
apryMEHTHPOBAHHBIM BBIBOJIAM.

6-7 0amIOB — CTYJICHT JaeT IOJHOE Pa3BEPHYTOE PEIICHUE BHIMOJIHAEMOTO 3a/IaHus,
JEMOHCTPHUPYET 3HAHUE OCHOBHBIX (OpPMYJI 1O H3ydaeMoll TeMe, HO JOIYCKaeT OIINOKH
BBIYUCIIUTEIILHOTO XapaKTepa.

9-4 GalIoB — CTYAEHT JaeT PAa3BEPHYTOE PEIICHHE BBIMOIHAEMOTO 3aJlaHUs TOCIE
MOJICKA3KH ayJTUTOPHH, CTYACHT HEMOJHO BJIAJCET TECOPETUYCCKHM MATEPUAIIOM, JOIYCKAeT
OTJICIIbHBIC HETOYHOCTH, 3HACT PA3JIMYHBIC TOYKH 3pPEHUS MO O0CykIaeMoil mpobdiieme, HO
BO3HHUKAIOT TPYIHOCTH C WX aHAJIM30M, YMEET HM3jaraTb COOCTBEHHYIO IMO3UIMIO, HO HE BCE
BBIBOJIBI HOCSIT JIOKa3aTeIbHBIA XapakTep.

3-2 Oamna — CTYIEHT JaeT pa3BepHYTOE PEIICHHE BBINOIHICMOTO 3aJaHUsl IOCIe
MOJICKa3KN ayJUTOPUHU, CTYICHT HEMOJIHO BIIAJCET TEOPETUYCCKUM MaTepUajoM, IOMYyCKaeT
OTJICNIbHBIC HETOUYHOCTH.

1 GaJ1 — CTYACHT JaeT PEIICHHE BBHITIOJHAEMOr0 3aJIlaHUs 1O TOJCKa3KaM ayJauTOPHH,
CTY/ICHT HE BJIaJICCT TECOPCTUICCKUM MATEPHATIOM.

0 GaIoB — CTYJIEHT OTKA3bIBAETCS BHIXOJUTH K TOCKE

2) BpInosHeHHe TOMANIHUX 3aaHuii — 4 0aJia

JloManiHss (BHeayJUTOpHAs!) MOJATOTOBKA BKJIIOUAET B ¢€0s1 OTBETHI HA YCTHHIE BOMPOCHI
M0 TPOIJICHHOMY TEOPETUYECKOMY MaTepuany U BBINOJTHEHHE TMPAKTUYECKUX 3aJaHUU.
OnenuBaeTcs 10 3 0aJUIOB.

Kputepuu onienku nomaiineit (BHeayAUTOPHOMN ) TTOJATOTOBKH.

4 Gamia (MakcUMalibHAsl OIIEHKA) - OTBET OTJIMYAETCS MOCJIEI0BATEIHLHOCTHIO, JIOTHKOMN
W3NIOKEHUS, JIETKO BOCIPUHUMAETCS ayJUTOpHell, TpH OTBETE Ha BOMPOC OTBEUAIOIIUN
JEMOHCTPUPYET TIyOMHY BiaJeHUs MPEACTABIECHHBIM MaTepUanoM, OTBETHI (OPMYIUPYIOTCS
apryMEeHTHPOBAHO, OOOCHOBBIBAETCs perieHue 3aaadu. CTyIeHT B MOJHOM O00BhEME BBITOJIHUI
JIOMAITHee 3a/1aHue.

2-3 6amia — yCTHBI OTBET OTJIMYAETCS TIOCTIEI0BATEILHOCTHIO, JIOTHKOM M3JI0KEHUS, HO
000CHOBaHHE CJICIAHHBIX BBIBOJIOB HE JIOCTATOYHO AapPTyMEHTHPOBAHO, HEIOJHO PACKPBITO
coJiep>KaHue MPOOIEMBI, PEUICHHE 3a/1a4l HETIOHOE.

1 6ayu1 — OTBEUAIONIH TIepeIacT coiepiKaHnue MPoOIeMBbl, HO HE IEMOHCTPUPYET 3HAHUE
TOYHBIX (OPMYIUPOBOK, BBICTYIUICHHE BOCIPUHUMAETCS ayJUTOPUEH CII0XKHO, OTBETHl Ha
BOITPOCHI MOBEPXHOCTHHLIC, JIM0O0 BBI3BIBAIOT 3aTpYAHCHUEC, HCT pCHICHUSA 3a1a4.

0 GayoB - CTYJIEHT HE BHITIOJHWII JOMAIITHEe 3a/1aHue.

3) BbInoJiHEeHHE CAMOCTOSATEIbLHBIX PadoT - 8 HanioB



CamocrosiTenpbHass paboTa Kak BHJl JESITEIBHOCTH CTYJEHTAa OYECHb MHOTrorpanHa. B

kKauecTBe ¢GopM paboThl [UIsl M3ydeHUs: Kypca «Maremarhka ¥ MaTeMaTUYeCKUE METOJbI B
OHOJIOTUNY NPEIaraloTCs CIEYIOIINEe €€ Pa3HOBUIHOCTH:

pabota ¢ yueOHOI 1 HayYHOU JINTepaTypoi;

BBINOJIHEHUE ayTUTOPHO, MOTyIbHONH KOHTPOJIBHOM padoT;
Hancanue pedepaton ( TOKIAIO0B);

CaMOCTOSATEIILHON pabOoThl HAa AMCTAHIMOHHO# uTonaake Moodle

IIOATOTOBKA K TCCTUPOBAHUIO.
]_ICJ'IBIO CaMOCTOSITeILHOM pa6OTBI AJi CTYACHTOB SABJISICTCA Ooiee FJ'IY6OKOG 3HaKOMCTBO

C KIIFOYCBBIMU TCOPCTHYCCKUMHU BOIIPOCAMU, U3YyYaCMbIMHU Ha JICKIIUAX.

3ajaun caMOCTOSITEILHOM pabOTHI:

oOpeTeHre HaBBIKOB CaMOCTOATENIbHON Hay4HO-HCCIIEIOBATEIHCKOM pabOThl HA OCHOBE
aHaJIM3a TEeKCTOB UCTOYHUKOB U MIPUMEHEHHUSI PA3JIMYHBIX METO/I0B UCCIIEOBAHUS;
BbIpa0OTKa YMEHHUS CAMOCTOSITETbHO U KPUTHYECKH IMOAXOIUTh K HU3y4aeMOMY
Marepuany;

dbopMupoBaHue OOLIEKYIbTYPHBIX MPOGECCHOHATBHBIX KOMIIETEHIIUH Kypca.

Tembl pedpepaToB (10K/1210B) M KPUTEPUH HX OLICHUBAHUS
[IpuMeHeHMe NOHATHS TPOU3BOAHOM B SKOHOMHUKE.
Mopeins JIeoHThEBa MHOTOOTPACIEBOM YKOHOMUKH
@OyHKIUY MHOTUX NEPEMEHHbBIX B SKOHOMUYECKON TEOpUHU
UYucna Gubonauun. 30J10TOE CEUEHUE.

Y AMBUTENBHOE YUCIIO TIH.

Marunueckue KBaJparThbl.

3HAMEHUTBIE 33/1a4H JPEBHOCTH.
WNuTynuusa nu matemartuka.

Pa3purtue nonsarus GpyHkuun

10 CBs13p MaTEMATUKH C IPYTMMH HayKaMH.

CoNO~wWNE

Kputepuu oniennBanus:
MakcuMalbHOE KOJIUYECTBO 0ajjI0B COCTAaBIISIET 5 0ajIoB, U3 HUX:
5 GamnoB - oQOpMIIEH B COOTBETCTBHUU C TpeOOBaHUSIMH, coiepxaHue pedepara

IMOJIHOCTBIO PaCKpPbIBACT TEMY, B pa60Te HMCIOTCA MPUMEPBI UCCICAOBAHWA, OTBETHI JaHbI Ha
BC€ JOTIOJIHUTECIILHBIC BOIIPOCHI,

3 - 4 6amna — odopMIeH B COOTBETCTBHHM C TpeOOBaHHIMH, cojep)kaHue pedepara

MOJIHOCTBIO PACKPBITO, YACTUYHO IIPEACTABIICHBI IPUMEPBLI UCCIICAOBAHUA, OTBCTHI JaHbl HC Ha
BCC OINOJIHUTCIIBHBIC BOIIPOCHI;

0 - 2 6anna — odopMIIeH B COOTBETCTBHM C TpeOOBaHUSIMHU, colep)kaHue pedepara HE

IMMOJIHOCTBIO PACKPBITO, OTCYTCTBYIOT IPUMEPHI UCCIICAOBAHUSA, HET OTBETOB HA JOIMOJIHUTCIIBHBIC

BOITPOCHI.
Mumn.
KOUI-BO Makc. KoJ1-
®opMa KOHTPOJIS 1 BO 0AJLJIOB
0aJLI10B
Texywiaa ouenka cTyaeHTa B TeUeHHe 1-9 Helemm COCTOUT U3: 0 25
* Boinonnenus 3a0anuit na nPpaKMU4ecKux 3aHAMUAX 8
* Boinonnenus 0OMAuiHUX 3a0aHUTL 4




* CamocmoamenvHvlx padom 8

® 3auwumal peghepamos 5

1-a pybesxcnan konmpoavnasa paboma 25
Hmozo 3a 1 mooyne 0 50
Texkywaa oyenka cryaenta B teuenue 10-18 Henenu coctouT us: 0 25

* Boinoinenus 3a0anuil Ha RPAKMUYECKUX 3AHAMUAX 8

* Boinonnenusa oomawnux 3a0anuii 4

* CamocmoamenvHblX padom 8

e 3auwumeal peghepamos 5

2-7 pybexcnas KOHmpoJabHaA padoma 25
Hmozo 3a 2 modyne 0 50
Hmozo 3a cemecmp 0 100

Y4eOHBIM IUIAHOM IO TAHHOW TUCITUIUIMHE TPEyCMOTPEH IK3aMEH B TIEPBOM CEMECTpE.

Meroauka ¢gopMupOBaHHS pe3yabTHPYIOLIEH OLEHKHU

B xonie TexyIiero KOHTposst CTyaeHThI MOTyT Haopats 0-100 6asios:
1 -5 pyOexxHas aTTecTanus - MaKCUMAaIbHO 50 0a/1710B; U3 HUX:
0 - 25 6amioB — TecTUpoBaHue B IIeHTpe TecTupoBanus COI'Y (Pl) ;

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

2-51 py0e:kHasl aTTecTalUs — MAKCUMAJILHO 50 6a/J10B; U3 HUX:
0 - 25 6amioB — TecTupoBaHue B IIeHTpe TectupoBanusi COI'Y (Pz) ;

0 - 25 Gayu10B — TeKymIas paboTa CTyeHTa (T 2)

3a yCTHBIN OTBET Ha 3K3aMeHe cTyAeHT mosrydaer 0-50 6ayios.
CTyneHThI, MOYYMBIIUE B XO/I€ TEKYILIETO U PyOEeKHOTO KOHTpoIIs 56-100 6anos,
ABTOMATHUYECKH TOTYYaOT «IK3aMEH.

PesynpTHpyromas oneHka ckiaapBaercs no coorserctyromieit BPC gpopmye .

(T,+7T,)+05-(P,+ P, +3)

IlIkana uTOroBoOi akageMuUYeCKOM YCneBaAEMOCTH CTYACHTOB 11O TUCHUILIMHE

Cucrema onesoxk COI'Y

Cymma 6aminoB Haszsanue HucnoBoM SKBUBAJIEHT
86 - 100 OTJINYHO 5
71-85 XOPOIIIO 4
56-70 YIOBJICTBOPUTEIIHEHO 3

OI[eHI/IBaHHe OTBE€TA CTYACHTA HA IK3aMEHE

Xapakmepucm uKa omeema

oannwl

CTYJIGHT IIoKa3al HNCYCPIIBIBAIOIIINEC FJ'I}’6OKI/IG 3HaHHUsA BCEro Marcepuaia
nporpamMmsal, MOJHOC IMOHUMAHHUC CYIIHOCTU U B3aUMOCBA3U paCCMATPHBACMBIX
ImponeccoB Hu SIBIICHHIA. HpI/I O9TOM JOJI?KHBI OBITH IMOJIY4YCHBI JJOTHYECKH
MOoCJICH0BATCIIbHBIC, COACPKATCIBbHBIC, ITOJIHBIC, IPABUJIbHBIC U KOHKPCTHBIC OTBCTHI
Ha BCC BOIIPOCHI O9K3aMCHAITHOHHOT' O ouiera

46-50




JlaHbl mocienoBaTeNbHBIC, MPABUIBHBIE, KOHKPETHBIE OTBETHI HA IIOCTABICHHBIC
Bonpockl. OTBET U3JI0KEH JTUTEPATYPHBIM S3BIKOM B TEpMUHAX HAyKH. MOTyT OBITh
JOIYILEHbl HEJOYETHl B OINPEACICHUM IOHATHM, WCIPABIEHHBIE CTYIEHTOM
CaMOCTOSITEJILHO B IIPOLIECCE OTBETA.

41-45

Jlan TONHBIM, pa3BepHYTHIH OTBET Ha IOCTABJICHHBIM BOMNPOC, MOKa3aHO yMEHHE
BBIJICJIUTH CYIIECTBEHHBIE U HECYIIECTBEHHbIE NMPU3HAKU, TPUUNHHO-CIICICTBEHHBIC
cBsa3u. OTBET YETKO CTPYKTYpUPOBAH, JIOTMYEH, HM3J0XKEH B TEPMUHAX HAYKH.
OpHako JOMYINEHB HE3HAYUTENbHBIE OMMOKM WM HEIOYEThI, HCIPABICHHBIC
CTYJICHTOM C IIOMOIIIbIO «HABOJSAIINX» BOMPOCOB MPENoJaBaTels.

36-40

CryneHT noka3an HeZOCTaTOYHO MOJIHOE 3HAaHWE U IOHMMAaHUE CYLUTHOCTU U
B3aMMOCBSA3H PaCCMaTPUBAEMBIX ITPOLIECCOB U SBJIEHUHN OTIEJBHBIX BOIIPOCOB
MIPOrPaMMHOT0 MaTepuasa. B 0CHOBHOM NpaBUIIbHBIE U KOHKPETHBIE, 0€3 TPYOBhIX
OLIMOOK OTBETHI HA IIOCTaBJIIEHHBIE BOIIPOCHI; IPU OTBETaX Ha OT/EJIbHbIE BOIPOCHI
MMEIOT MECTO HE3HAYUTEIIbHBIE HETOYHOCTU B PACKPBITUM PaCCMaTPUBAEMBIX
ITPOLIECCOB U SIBJICHUM.

31-35

JlaH HeIOCTaTO4YHO MOJIHBIM M HEJIOCTAaTOYHO pa3BepHYTHIM oTBeT. CTyAEHT He
CIOCOOCH CaMOCTOSITEIIEHO BBIJICIIHTH CYIIECTBEHHBIC U HECYIICCTBCHHBIC IPU3HAKU
U TPUYUHHO-CIENCTBEHHBbIe CBSi3U. CTyOEeHT MOXKET KOHKpPETHU3UPOBAThH
0000IIeHHBIC 3HAHWS, JOKa3aB HA MPUMEPaX MX OCHOBHBIC IMOJIOXKCHHS TOIBKO C
MOMOIIIBIO IpenoaaBarens. PeueBoe odopmieHue TpedyeT nonpaBoK, KOPPEKIIHH.

26-30

JlaH HEMOJIHBIM OTBET, JIOTMKAa U IOCJEI0BaTEIbHOCTh HW3JIOKEHUS HUMEIOT
CYUIECTBEHHbIC HapylieHus. JlomyiieHsl rpyOble OLIMOKKM TpU ONpeAeTiCHUU
CYLIHOCTU pPAacCKpbIBa€MbIX IMOHSITHH, TEOPHM, SBICHUM, BCIEICTBUE HETIOHUMAHUS
CTYJICHTOM HUX CYILECTBEHHBIX U HECYIIECTBEHHBIX IPU3HAKOB U CBs3eil. B oTBere
OTCYTCTBYIOT BBIBOJIBI. ¥YMEHHE PACKPHITh KOHKPETHBIC MPOSBICHUS 000OIICHHBIX
3HaHUU He mokKa3aHo. PeueBoe oopmiieHne TpedyeT nonpaBoK, KOPPEKIUH.

21-25

JlaH HENOJHBIA OTBET, MPEJCTABISAIOMINNA CO00H pa3pO3HEHHBIC 3HAHUS MO TEME
BOIpOCAa C CYIIECTBEHHbIMH oOlMOKaMH B ompeaeneHusx. [IpucyrcTByroT
(bparMeHTapHOCTh, HEIOTHYHOCTh U3JI0KEHUsA. CTYIGHT HE OCO3HAET CBSA3b JTAHHOTO
MOHATHUS, TEOPUH, SBIEHUS C JAPYIMMHU OOBEKTaAaMHM TUCHMILIMHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETH3alllsd M JIOKa3aTEJbHOCTh H3JIOKEHUsA. Peub HerpamorHas.
JIOTIOJTHUTENBHBIE M YTOUHSAIOIIME BONIPOCHI IPENOAABATENs HE IPUBOIAT K
KOPPEKLUH OTBETA CTYAECHTA HE TOJBKO Ha IOCTABJIEHHBIM BOIIPOC, HO U HA JPYrUe
BOIPOCH! JUCIUIIIMHBL.

1-20

He IMMOJIYYCHBI OTBCTHI 11O 0a30BBIM BOIIpOCaM TUCHHUIUINHBL

0

IToxa3zarenu u KPUHTEPHUHA OLICHUBAHUA KOMIIEeTEeHIIMI Ha PA3JIUYHBIX 3Taax ux

q)OpMI/IPOBaHI/Iﬂ, OIMMCAaHHuEC IIKAJ OHCHUBAHUA

YpoBenb chopmupoBaHHocTH KomneTeHunii YK-1

«Munumanvnoi «MunumanvHoli «Cpeonuil «Bvicokuu
yposeHbvy (menee 50 ypogenwvy(50-70 6annos) yposervy(71-85 yposervy(86-100
bannos) Komnemenyuu bannos) bannos)
Komnemenyuu He cpopmuposanul. Komnemenyuu Komnemenyuu
cpopmuposanul. chopmuposarvl. cghopmuposanbl.
3HaHus orcyrcTBYI0T, | ChopmupoBansl 6a30BbIe | 3HAHMS oOmpHbIe, | 3HaHUS TBEpAbIC,
YMEHHsI W HAaBBIKH HE | CTPYKTYpHI 3HAHUH. CUCTEMHBIE. apryMEeHTHPOBaH
c(hOpMHUPOBAHBI. HBIE,
YMmenust ¢parMeHTapHbI | YMEHUS HOCAT | BCECTOPOHHUE.
51 HOCSIT | pENPOXYyKTUBHBIN
PENpPOAYKTUBHBII XapakTep, YMeHus: yCrenHo




Xapakrep. MIPUMEHSIIOTCS K | IPUMEHSIOTCA K
PEIICHUIO TUTIOBBIX | PEUICHHUIO KaK
JlemoHcTpupyercs 3a/laHuH. TUIOBBIX, TaK U
HU3KUHT YPOBEHB HECTaHIAPTHBIX
CaMOCTOSITENIbHOCTH JlemoHcTpupyercs TBOPUYECKUX
MPAaKTUYECKOr0 HAaBbIKA. | JIOCTATOYHBIA YPOBEHb | 3aJaHUM.
CaMOCTOSITENIbHOCTH
YCTOMYUBOIO JeMoHcTpupyeTc
IPAKTHYECKOTO o BBICOKHIA
HaBBIKA. YpOBEHb
CaMOCTOSITENTLHOC
TH, BBICOKAS
a/IalITUBHOCTh
MIPAKTUIECKOTO
HaBbIKa
Ornucanmne KpUTEPUEB OICHUBAHUS
Obyuarowuiics Obyuarowutics Obyuarowuiics Obyuarowuiics
demMoHCmpupyem: deMoHCmpupyem. deMoHCmpupyem. demMoHCmpupyem:
CYIIIECTBECHHBIC IPOOCIBI | 3HAHUS TCOPETHUECKOTO | 3HAHUC M IOHUMAHKE riryookue,
B 3HAHUSAX y4eOHOTO MaTepuana, OCHOBHBIX BOIIPOCOB BCECTOPOHHHE U
MaTepuana; KOHTPOJIUPYEMOTO apryMEeHTHPOBaH
HEMOJIHbIE OTBETHI Ha o0beMa MPOrpaMMHOTO | HbIE 3HAHUS
JIOITYCKAIOTCS OCHOBHBIC BOITPOCHI, MaTepuana, MIPOrPaMMHOTO
MPUHIMITHATILHBIC OLIMOKHU B OTBETE, MaTepuana;
OIIMOKY TIPH OTBETE HA HEJ0CTAaTOYHOC TBEP/IbIC 3HAHUS MOJIHOE
OCHOBHBIE BOIIPOCHI MMOHMMAaHUE CYIHOCTU TEOPETUIECKOTO
Owmiera, OTCYTCTBYET M3JIaraeMbIX BOIIPOCOB; MaTepuana. MMOHNMAHHE
3HAaHHE U TIOHUMaHue CYLIHOCTH U
OCHOBHBIX TTOHITHIA U HEYBEPEHHBIC U CIIOCOOHOCTH B3aMIMOCBSI3U
KaTeropuii; HETOYHBIE OTBETHI Ha yCTaHaBIUBAaTh U paccMaTpuBaeMBbI

HEMOHUMaHUeE CYITHOCTH
JOITIOJIHUTCIIbHBIX
BOIPOCOB B paMKax
3aJlaHuii OmIieTa;

OTCYTCTBHE YMEHHUS
BBIIIOJIHATH
IIPaKTUYECKHE 3a0aHMS,
IIPEAYCMOTPEHHBIE
IIpOrpamMmoin
JUCLIUIIHBL,

OTCYTCTBHE FOTOBHOCTH
(crocoOHOCTH) K
JUCKYCCHH U HU3KYIO
CTCIICHb KOHTAKTHOCTH.

JOIIOJITHUTCIIBHBIC
BOIIPOCHI;

HEJI0OCTAaTOYHOE
BJIAJICHUE JINTEPATYPOH,
PEKOMEHIOBAHHOU
IpOrpaMMon
JUCLUTIIINHBI,

yMeHue 6e3 TpyobIx
OLIMOOK peliarh
MIPaKTUYECKHE 3aaHus,
KOTOPBIE CIIeTyeT
BBITOJIHUTD.

OOBSICHSTDH CBSI3b
MPAKTUKU U TEOPUH,
BBISIBJISITD
POTUBOpPEYHS,
poOIEeMbI U
TEHACHIIUU Pa3BUTHS;

NpaBUJIbHBIE U
KOHKpETHbIE, 0€3
rpyOBIX OMIMOOK,
OTBETHI Ha
HOCTaBJICHHBIE
BOTIPOCHI,

yYMEHHE pelaTh
MIPAKTUYECKHE 3aJaHM,
KOTOpBIE CIe1yeT
BBITOJIHUTB;

BJIaJICHUE OCHOBHOMU
JIUTEPATYPOH,

X TIPOLIECCOB U
SIBIICHUH, TOYHOE
3HAaHHE OCHOBHBIX
MMOHATHN B
paMKax
00CYyKIaeMBbIX
3aJIaHUM;

CITOCOOHOCTH
YCTaHABJIUBATh U
O0OBSICHSITH CBSI3b
MPAKTUKHA U
TEOPHH;

JIOTHUYECKH
MOCJIEA0BATEIIBH
bIE,
COJZIEpKATEIIbHBIE,
KOHKPETHBIE U
HCUYEPIIBIBAOLIME
OTBETHI HA BCE




PEKOMEH0BaHHON 3aJjaHus OuieTa,
IIpOrpaMMon a TaKxKe
JUCLUIUIMHBL, JONOJTHUTENbHBIE
BOIIPOCHI
HaJIM4le COOCTBEHHOW | 3K3aMEHATOopa;
000CHOBaHHOM
HO3ULIUH 110 yYMEHHUE peliaTh
00CyX/1aeMbIM MPaKTUYECKHE
BOIIPOCAM. 3aJJaHus;
BO3MOXHBbI cBOOOHOE
HE3HAYUTEIIbHBIC UCTIOJIb30BAHUE B
OTOBOPKH U OTBETax Ha
HETOYHOCTH B BOIIPOCHI
PacKpBITUU OTAEIBHBIX | MaTEpUAIOB
MIOJIOKEHHIA BOIPOCOB | PEKOMEH/I0BAaHHO
Ounera, MPUCYTCTBYET | i OCHOBHOM U
HEYBEPEHHOCTH B JOTIOTHUTEIHHON
OTBETax Ha JUTEPATYPHI.
Onenka Onenka Omnenka «xopomio» /  PDIeHKa «OTIHIHOY
«HEYJOBJICTBOPUTEIBHO» | «yIIOBJIETBOPUTEIHHOY / «3aYTEHO» / «3aYTEeHO»
/HE3aUTEHO «3aYTEHOY

BOl'lpOCbI K 3K3aMEHYy

1. llonsatue MHOXecTBa. [Ipumepsl MHOXecTB. Omnepanny HaJ MHOXKECTBaMH. Jluarpammbl

Benna.

2. YucnoBas mociienoBaTelIbHOCTE. MOHOTOHHBIE IOCIIEAOBATENbHOCTH. CIOCOOBI 3aJaHus.

CBoHcTBA.

3. [Ipenen yncaoBOl MOCIEIOBATEILHOCTH.
4. AGcoioTHAs BEIIMYMHA IEUCTBUTEILHOTO YUCIA.

5. llonsitue pynkmn. CrnocoObl 3aaHust QyHKINH.

6. IlonsiTHE HESBHOM, OOPAaTHON H CIOKHOHN (PYHKITHIA

7. OnemenTapHble pyHkuuu. [IpeobpazoBanue rpagukoB GyHKIMHA.
8. Knaccudukarnus Gynkuii. [TonspHas cucrema KOOpAHHAT.
9.Omnpenenenue mnpenena ¢GyHkuuu no IeitHe u mo Komm. DKBUBalIEHTHOCTh ITHUX

ONpEACIICHUN.
10. CgoiictBa npenena GpyHkuuu. OJHOCTOPOHHHE MPEeNbl (YHKIHH.

11. Tlpenen ¢pynkuun B 6eckorneunoctu. Kpurtepuit Komm cymecrBoBanus npezaena
12. Ilpenen pyHKUIMU B OECKOHEYHOCTH U B TOUKe. OJTHOCTOPOHHUE MPEIEIbI.

13. BeckoHeuno masibie BeuunHbl. CBONWCTBA

14. beckoneuyno Gonbuive BeauuuHbl. CBoicTBa. CBSA3b MEXIYy OECKOHEUHO MabIMH U
0eCKOHEYHO OOJBIIMMH BETMYMHAMHU

15. OcHoBHBIE TEOpEMBI O Ipeenax

16. JIBa 3amedarenbHBIX Mpeaena

17. HenpepriBHOCTh QyHKIIMU. HekoTopble cBOWCTBA HEMPEPBIBHBIX (PYHKIINN

18. Touku pa3psiBa GyHKIIMU

19. Beruncnenue npeaenoB. PackpbITie HEONPeIeICHHOCTEH

20. 3agaua o MpOU3BOIUTEIBHOCTH Tpyna. OmpeeneHue Npou3BOAHOM.

21. 3aBUCUMOCTH MEXTY HETIPEPHIBHOCTHIO U TU(DPepeHITUPYeMOCTRI0 (DYHKITHH.

22. (Cxema BbIYHCIIEHHS TPOU3BOAHOM. OCHOBHBIE NpaBuiIa AU depeHpoBanus.

23. TlpowsBomHas HESIBHOM, OOpAaTHON M CIONKHON QYHKITHIA.




24.  Ilpow3BonmHas  (QyHKIMHM, 33JaHHOW  MAapaMETPUUECKUMH  ypaBHEHHUSMHU.
ITpon3BOIHBIE BBICIINX MOPSIIKOB.

25.  IIpou3BojaHasi CTENEHHO-TIOKA3aTEIbHON (DYHKIIMH.

26. [TpaBumno Jlonurans.

27.  JuddepenunanbHoe ucUucieHue (QYHKIUM MHOTHUX MEpeMeHHbIX (¢mi).

OCHOBHBIC TIOHSTHSI.

28.  Ilpenen u HEMPEPBHIBHOCTH (MII.

29.  YactHoe ¥ MOJIHOE TIpUpAIEeHUs QM.

30.  YacTHble MPOM3BOAHBIC(MII.

31.  Tlonnwni nuddepenmuan mmn

32.  IIpom3BojaHBIE CTAPIIUX MOPSIAKOB U MX CBOHCTBA

33. HccnenoBanue GyHKIMH IBYX IEPEMEHHBIX HA DKCTPEMYM.

34. Juddepenuman ¢GyHKIMUM BYX [EPEMEHHBIX. | €OMETpUYECKHH CMBICTT
muddepennmana. CaoiicTBa nuddepenmnuana. NHBapruaHTHOCTH hopmbl
muddepeHmuana.

35.  IIpumenenwne nuddepeHnurana B mpuOIMKEHHBIX BEIYACICHUSX.

36. JIuddepenuanbl BBICIINX MOPSIKOB.

37. IlepBooOpa3znass. Heomnpenenennslii uHTerpas. CBOHCTBA  HEONPEEICHHOTIO
MHTETpasa.

38. Metoabl MHTETrpUPOBAaHUA(HENOCPEICTBEHHOE, 3aMEHa IEPEMEHHOH, METoA
MHTETPUPOBAHUS TI0 YACTSIM).

39. UuTerpupoBaHue mpocTEHIINX paLMOHANBbHBIX (PyHKIMH. MeToa HeolpeaeneHHbIX
K03 PHUIIHEHTOB.

40. WnTerpupoBaHue TPUTOHOMETPUUECKUX (YHKITHI.

41. 3apauu, NIpUBOASAIINE K TIOHATHIO ONIPEICTICHHOTO HTErpaJa.

42. OcHOBHbIE CBOMCTBa OIpeIeIeHHOr0 HHTerpaia. Teopema o cpeHeM.

43. JTuddepennmpyeMocTh HHTETpANA IO TIEPEMEHHOMY BepxHeMmy mpeneny. Dopmyia
Herorona-Jleliouuna.

44. Mertop 3aMeHbl IEpEMEHHOM. MeTol UHTErpUpOBaHUS 110 YacTSIM.

45. Boluucrienue miomaaen miockux Guryp, iomaan MoBepXHOCTH BPAIEHUS, ITHHbI
IyTH, 00bEMa Tesa BpallleHHUs.

46. . HecobOcTBeHHble MHTerpaibsl neporo poga. CoiictBa Ilpu3Haku cxoammocTu
HECOOCTBEHHOT0 MHTerpana 1-ro poaa

47. HecoOcTtBeHHble HHTerpaisl 2 poja. llpu3Haku CXOOUMOCTH HECOOCTBEHHOTO
MHTErpasia 2-ro poja

48. Yucnossie psbl. OcHOBHBIE TOHATHS. CXOIUMOCTb psijia

49. HekoTopble CBOICTBA YHCIIOBBIX PS/IOB.

50. Heob6xonuMblii MpU3HAK CXOAUMOCTH psiaa. ['apMOHHYECKU psI.

51. JloctarouHble MPU3HAKU CXOIUMOCTH PSAAOB C MOJOKUTEIbHBIMU YJICHAMH.

52. 3nakouepenyromuecs psaabl. [Ipusnak JleitOnumna

53. 3nakonepemeHHble psiabl. CBOHCTBA aOCOIIOTHO U YCIOBHO CXOMSIIUXCS PSZIOB

54. Crenennble psabl. Teopema AOens. Paauyc m MHTEpBal CXOIUMOCTH CTENEHHOTO

psna.
55. CBoiicTBa  CTENEHHBIX  PSJIOB:  HENpPEPBIBHOCTh,  TU(PPEpeHIPYEMOCTb,
UHTETPUPYEMOCTb.

56. Ompenenenue psna Teitnopa. Teopema o paznoxenun GyHKuuu B psia Teitnopa.
57. PaznoxeHnue B psig MakiiopeHa 3J1€EMEHTAPHBIX GYHKIIHI
58. DnemMeHThI TeopuH (PYHKIIMU KOMITJIEKCHOTO TIEPEMEHHOTO.

HpnMeprle 3aJaHUA AJI CAMOCTOATEIHLHOU paﬁoTbI CTYI€eHTOB
BBeaenue B anaaus.



Haiiti o61macTh onpeenenus GyHKImHu Y =4 — X :
_ 3 ).
Tlana bysxHs f(X) =X —3X+5. Beruucnurs f ( 1).
OnpeaenuTh KOJMYECTBO IENBIX YHCEN, MPUHAIICKAINIUX OOJIACTH ONpeACTICHHS

V15— x?
bynxmmn f(x)= TpaBHo:

Kakas u3 ¢pyHkuuii 3a1ana HeIBHO
y = x%y +5x

y’x=x’y? +5

x—y° =x%+ pJx

HET IIPaBUJIBHOI'O OTBETA

IIpenen u HenmpepbIBHOCTH PYHKIIUM

2
) —1+1
Ilpumep: Haiitu npeaen hmx—+nx .

x—1 ex —e
Kax BUJHO, IIPU IMMOIBITKE HCITOCPECACTBCHHOI'O BBITHUCIICHUS IIPECIIa IMTOJIYyYAaCTCA

0
HCOMPCACIICHHOCTh B A 6 . chHKIII/II/I, BXOJAIIME B YUCIIUTCIIb U 3HAMCHATCIIb

IpOOH YIOBIETBOPSIOT TPEOOBAHUAM TeOpeMbl JlomuTars.

f'(X) =2X + l : g’(X) - ex;
X
2x+l
A x_2+1_3.
x—1 g’(x) ex e e,
Hmm HaﬁTI/I Hpeﬂen }E&w
e” —1
3
f'(x)=_1+x2; g'(x):eX.x_z;
: 2x2 _2 2
lim| — . _ _2
X—>0 (0+1) -1 (_3) 3

(1+x")e* (-3)
Ecnu npu pemennn npuMepa nociie IpuMeHeHus npasuia JIonurans nonsiTka
BBIYHCIIATH IIPEJEIN OIATh IPUBOJUT K HEOIIPEAEIEHHOCTH, TO IIpaBuiio Jlonurans
MOJKET ObITh MPUMEHEHO BTOPOH pa3, TPETUH U T.[. IOKa He Oy/eT noyuyeH
pe3ynbTaT. ECTeCTBEHHO, TO BO3MOKHO TOJIBKO B TOM CJIy4ae, €CJIM BHOBb
MOJIy4yeHHbIe (DYHKIIMU B CBOIO OYEpEb YIAOBIETBOPAIOT TPEOOBAHUSM TEOPEMBI
Jlonurans.

X

2

. . Xxe
IIpumep:Haiitu npeaen lim .

oo x4 et

f'(x):e;(1+%x); g'x)=1+¢€";



X X X

f"(x):%e2+lez+§e2 :%e2(4+x); g'(x)=e";

2
13 1
—e?(4+x) —(4+x)
lim = = lim
X—>0 ex X—>00 s
e2
fm(x) _ l . !Il(x) _ leg . 1111’1 1 O'
4 H g 2 1 Yoo i b
2e?
x2
Ipumep: Haittu npenen lim — -
X—>0 e
f(x) =2x; g'(x)=2e™"; lim )ZCY = f; - MOJIYYHJIH HEOIIPEAEIIEHHOCTD.
X—>00 e 7 o0
[Ipumensiem npaswiio Jlonurans eme pas.
" ' 2x . : 1 1 .
ff(x)=2; g'(x)=4e""; lim ——-=—=0;
x>0 D ¥ 00
na camocmoamenvrnozo peutenus
Haiitu  lim 2x° -3x+4 .
252X —24/x* +1
.  2UxP42-3x*+4
Haiitu lim S ;
X% 3X” =X
3
. X*—X+2
Haiitu lim :
0" X% +4/4x° -1
2x 53x
Haitru lim
x—0 2X — arctg 3x
JAudpepenunaibHoe HCUMCTCHUE.
IIpousBoanas
Hpumep. Haiitu npouspognyro Gynkiuu f(x) = (x° + 3x) ",
Io nostyyeHHoit BbIle GopMyIe HodydaeM: u = x° + 3x; V = X COS X;

[IpousBoanbie dTHX QyHKIWH: u' =2x+3; V' =cosx—xsinx;
OKoOHUaTeNBHO!
F(x) =xcosx-(x* +3x) " . (2x +3) + (x° +3x)"°* (cos x — xsin x) In(x* + 3x)

. X X
[Tpumep. Haiitn npousBoaHyto GyHkuuu y =Intg —— ——
2 sinx
, 1 1 1 sinx—xcosx 1 SinX—XCosSXx Sinx—sinx+ Xxcosx
y = . R - = — - = - =
X 2 X 2 sin” x X X sin® x sin” x
g — cos” — 2sin—cos —
2 2
_ XCOS X
sin” x

IIpumep. Haiitu npon3BoaHYyI0 QYHKIUN Y = x2e" Inx



!
2 2 2 2 2 2 2
y’:(xzex )1nx+)cze)r :(2xex +x’e’ 2x)lnx+xex =2xe* (1+x*)Inx+xe* =

1
X
= xe* (1+2Inx+2x* Inx)

,Zlﬂ}l CamMocmosmeibHo20 peuienun

Haittu npousBoanyw: Yy = ctg Jx
Haiitu npousBoanyto: Yy =1g (X + 3)
Haiitn npousBoHyto: y =€
Haiiti mpomn3Boanyo: Yy =6""
Haiiti nmpousBoguyro: Yy =Sin X -e*
Haiitn npousBognymo: y = (2X + 3)3
Haiitn npoussoanyro: y = e>

Haiitu npoussoanyto: Yy = log,(In* x) .

4
Haiitu npoussonnyo: Y = (COSX)e :

Haitti npomssoznyio: Y = arctg (3 x + 2).
IIpuiokeHus1 IPOU3BOIHOM.
2
. x°+2x-1
Ipumep. Haiitn acuMOTOTH ¥ TOCTPOUTH rpaduk QyHKIHH ) = ——— .
X

1) Beprukanbubie acuMntoTsl: y—>+oX—0-0:  y—-00Xx—0+0, cienoBarenbHo, X =
0- BepTHKaJbHAs ACHMIITOTA.

2) HakJioHHBIC aCHMIITOTHI:

2 J—
k:limszlzhm[nz—ij:

2 2

X—>00 x X—>00! x x
2 2 2
b =lim(f(x)—x) = lim[szl —xJ - lim[x toxolox J - im[zx lj - 1im[2 —1j ‘
X—>0 X—>00! x X—>00! x X—>00! x X—>00 x

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

[Toctpoum rpaduk pyHKIUU:

x’+4

IIpumep: VMccnenoBats GyHKIUIO ) = U TIOCTPOUTH €€ rpaduk.

1. O6nacTeio onpenenenus GyHKIUU SBISIOTCS BCe 3HaUEHUs X, kpome X = 0.



2. Oynkius sBisieTcs pyHKIMeH o01ero Buaa B CMbICIIC YeTHOCTH U HEUETHOCTH.
3. Touku mepeceueHus ¢ KOOPAMHATHBIMH OCSIMHU: C ochto OXx: Yy =0; X = — V4

c ocsto Oy: X = 0; y — He CylIecTBYeT.
4. Touka x = 0 sIBJIsI€TCS TOYKOM pa3priBa 111;% y =00, CJIEI0BATENbHO, IpsiMast X = 0
ABJISIETCS] BEPTUKAJIBbHON aCUMIITOTOM.

HaxtoHHBIC aCHMITOTHI MIIIEM B Buze: Y = KX + D.

3
k=1im 2™ ~ fjm X +4:lim(1+i3]=l

x> x x>0 x X—>00 X
3
b = lim( £ (x) - kx) = lim| ~ j4 —x|= limi3 = 0.
X—>00 X—>00! x X—>0 x

Haxknonnas acumnrora y = X.

5. Haxoaum To4ku 3kcTpeMyma (QyHKIIUU.

y'=l—ﬁ; y=0mnpux=2, y =conpux =0.
X

3

y'> 0 npu x € (-0, 0) — yHKIMS BO3pacTaerT,

y'<0npu x € (0, 2) — pyHKIMs yObIBAET,

y'> 0 pu x € (2, ©) — QyHKIHS BO3pacTaer.

TakuMm oOpa3om, Touka (2, 3) sBIsSETCS TOUKOM MUHUMYyMa.

I[J'ISI OIIpCACIICHUS XapaKTEpa BBIHYKJ'IOCTI/I/BOFHYTOCTI/I (bYHKI_II/II/I HaxoJuM BTOPYIO
IMPONU3BOAHYIO.

14

24 .
= —> 0 npu mobom x # 0, cresoBaTenbHO, GYHKIMS, BOTHYTAst HA BCEH 00macTu
X

OIIPCACIICHUA.

6. ITocTpoum rpaduk GyHKINH.




ﬂﬂ}l CamocmosmeslibHo20 peuienun

x?—=2x+3
HccnenoBath QyHKIHIO. ¥ = —2 1 TIOCTPOUTH €€ rpaduk.
X+

HHTerpajbHoe HCUMCIEHHE.
HeonpenesieHHblIil HHTErpaI.

Ilpumep. HaiiTu HeonpeaeneHHbId HHTErpall J.\/ sin x cos xdx .

Cnaenaem 3ameny t = sinx, dt = cosxdt.

J.\/;dt = Itl/zdt =zt3/2 +C =gsin3/2 x+C.
3 3
l_[pI/IMep.jx(x2 +1)*? dx.

Bamenat = x> +1; df =2xdx; dx= %; [Tonyuaem:
X

5/2 2 5/2
J‘tmﬁ:ljtmdt:l-zt”+C=t ro=02D +G;
2 2 5 5 5
2 .
= N d = d *
(RS S }:—xzcosx+jcosx-2xdx=

IIpumep. x% sin xdx =
'[ {du =2xdx; v=-—cosx

{u =x; dv=cos xdx;}

_ =—x’ cosx+2xsmx—jsmxdx]: —x” cosx +2xsinx +2cosx + C.
du=dx; v=sinx

IIpumep.
Isin7xsin2xdx = lIcosSxa’x —lJ.cos9xdx = isinSx—isin9x+ C.
2 2 10 18

dx 4dx detg2x -2
= = = =-2ctg2x+C
J.sinzxcoszx -[sinz 2x { dx sinzx} &

ﬂ.fl}l cCamocmoamelibHo2o0 peutenus

Haiitu nHTErpasr:

[ x*arctgxdx.

3 3 2

x2 +1dx. | Ix + 6X +13X:9dx
X% —X (x+1)(x +2)
I5x4—x3+4x2+8dx I dx

x> -8 | Xvx2 +x-1
2 03

IC_OSGXdX- I sin®x_

sin ° X 4 + COS X

OnpeneneHHbIil HHTErPaJl
IIpumep.



1 :Sil'lt; n/2 n/2 n/2
J. l—xzdx={x }= J.\ll—sinztcosta’t= J.coszta’t=% J.(1+cos2t)dt=
0 0

0 a=0;p=m/2 0

1 1 . 2oogoo 1, T
=—|t+—sm?2t =—+4+—sINT=—
2 2 o 4 4 4

na camocmoamenvrno2o pewienus

HaﬁTH HHTerpaJIH:

ool f

X
22~ 1

a* dx
( j E[%/x

[l L D e L H'-—-.

2cos — dX I dx

2 X

z sm —

2

JAudppepennnaibHbie YypaBHEHHUS
. , —2x
Ipumep. Haiitu obuee pemenne auddepeHnanbHOro ypaBHeHus: yy' =

cosy

dy
Cos y-— =-2x
y y Tx

ycos ydy = —2xdx

_[ ycos ydy = —Zdex
WuTerpain, CTOSAIIMN B JIEBOM 4acTH, OEPETCS IO YacTIM

u=y; dv=-cosydy; i . )
chosydy= ] =ysmy—J.smydy=ysmy+cosy
du=dy;, v=siny

ysiny+cosy=—x>+C

ysiny+cosy+x° +C=0
- 3TO €ecTh OOIIMI HHTErpaJ UCXOAHOro AU(PQPEpEeHUHaTbHOIO ypaBHEHUS, T.K.
ucKkoMasi (DyHKIMsSI M HE BbIpakK€Ha uYepe3 HEe3aBHCHMYIO IepeMeHHyw. B stom u

3aKJII0YaeTcsl OTJIMYMe O0IIero (4acTHOro) HMHTerpaja oT o0mero (4acTHOTIO)
pelIeHusl.

IIpumep. Haiitn pemenue nuddepeHnanbHOro ypaBHeHuUs % =Iny npu ycnoBuu

y(2)=1.
ydx

=In
dy Y
dx:—lnydy
y
[ = [0
y
x+C = [In yd(In )
2
x+C= In”y

2



2
npu y(2) = 1 monyqaem 2+C=h121; = 2+C=0;, = C=-2;

Uroro: 2(x—2)=In’y; mm y=e™>"* - yacTHOE pemenue;

+N2x-4

Ilposepka: y' = e , UTOTO

2

+22x—-4
+2x—4 i /2 _4

l'ze Ez 4x )=i\/2x—4=1ny-BepH0.

y e VT

IIpumep. Pemuts ypaBaeHue y' =y

dy %

dx Y

yf%dy =dx

J.y_%dy = Idx

3y% =x+C

27y = (x+ C)’ - o6umii nHTErpan

%.

y= %(x +C)* - obmee permenne

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

by =dx; I b I dx;

y2+1 y2+1_

x’ x’
arctgy = —+C; =tg| —+C |
gy > y=1g >

,Zl]l}l cCamocmosmeslibHo20 peuienun

Pemutes muddepennnansioe ypasaenune dx = dy(3 - 2x) :
Pemmnts auddepeHimansHoe ypasHerne: yx2y' = /X
Pemuts nquddpepennmansHoe ypaBHeHue: Yy + 2X(y')2 =0
Pemmuts muddepennmansroe ypaprenue: (3x —1)dy = y2dx
Pemute nquddpepennmansHoe ypaBHeHue: Yy” = Sin3x
Pemute quddepeHnmansHoe ypaBHEHHUE: (1+ x? )dy =(y* —1)dx
Pemutes muddepennmansroe ypasaenue: Yy —6y +5y =0
Pemuts muddepennuanpaoe ypapaerue: Yy = 2\/§e2X
Pemmuts muddepennmansroe ypaprenue: (X—3)y”"—y =0
Pemmts quddepennmansuoe ypapaenue: y" —5y’ +6y =e*
YucaosBble psiabl

)
IIpumep. OnpenenuTs CXOQUMOCTb psjia Z .

n=1 2’1
1+l
un: n’ un+1:n_+1l; hmhzllm(n—i—ll)Q’ :n+1: l’l:l<1
2" 2" noo gy o noe DM p 2n 2 2

BriBog: pAa CXOOUTCH.



x* X x"
IIpumep. MccnenoBaTh Ha CXOOUMOCTD PsIT X + 7 + ? +..+—+..
n

[Tpumensiem npusHak [amambepa:

n+l

hmu hmn";1 :11m| |:1im—:|x|
R O e U e
n n

[TomyyaeM, 4TO TOT psZl CXOAUTCS IIPU |x| < 1u pacxogurcs npu |x| >1.

Tenepb OonpeaAcInM CXOANMOCTb B 'PAaHUYHBIX TOYKax 1u-1.

HDpux=-1: -1+ % —% + % —... paA cxoauTces no npusHaky Jleitonuna

I 1 1 .
[Mpux=1: 1+ > +—+...+—+... psg pacxoautcs (rapMOHUYECKHUM ).
n

,Zlﬂ}l CamocmosmelbHo20 peuienun
HccnenoBaTh cX0AMMOCTD psiZia € TOMOLIBIO IPEIENBHOI0 IPU3HAKA (3TATOHHBIN
pAan
3 ) Z2n +3
= 2
I/ICCJ'IG,I[OBaTL CXOIUMOCTb psAAa ¢ IOMOULIbIO ITPCACIBbHOI'O IIPU3HAKA (3TaJ'IOHHLII71

© 3n++/n?+3n

pan b, = )
Z% 6 _24+4n?+10

o0

I/ICCJ'IG,I[OBaTL CXOAUMOCTD psaa 1o Npu3HaKy I[anaM6epa: Z 3n 1
n=1 -

N & ()
Haiit ycnoBHYr0 M aOCOTIOTHYIO CXOJIUMOCTh psifa: Z—
~'2n+3
N & (=1)'n
HaiiTu ycioBHYI0 M abCOMIOTHYIO CXOJIMMOCTD psija: Zﬁ
= 5n+
n=1

Cmenennuie paovl
2 3 n
X x X
IIpumep. Haiitu 061acTh CXOAUMOCTH psifia X + o + =T ot
! n!
Haxonum paguyc CXOJIUMOCTH
1

) ‘ | | = lim|n| = oo .

= hm| | = hm =
‘ | n—)oo| (l’l )|| n—»o

n—>0 n—>0

n!

CrnenoBaTenbHO, TAHHBIN PSiI CXOAUTCS TIPH JIFOOOM 3HaYeHUH X. OOIIHii YjieH 3TOTO
psia CTpEMUTCS K HYIIIO.

ﬂJl}l canocmoamelibHo2o peuienus

0 n

Haiitn o0macTn CXOOUMOCTH CTCIICHHOI'O pAaa Z 5n
n=1




n

o s X
Haiitn qyimHy uHTEpBaia CXOJAMMOCTH CTEIIEHHOTO psifa Zm
= 2"-(n+

y 2 (x+1)
Haiiti [uimHy HHTEpBaia CXOIUMOCTH CTEIICHHOTO psijia ZW
~4".(n+1)
@DYHKIUH MHOTHX IlepeMeHHbIX
Hpumep. Haiitn nonuetid qudpepeniman Gynkunn z = — 4 >
X =y
0z _ 2w
ax (XZ _yZ)Z
0z _ V(X -y )-y(2y) X' -y42y7 x4y’
Ay (x* =)’ (x* =y (7 =y?)
2 2 + 2
dz=—— gy T TV

(x*=y) (=)

Jna camocmoamenvnozo peuwienusn
HaifTi yacTHEIE IPOM3BOIHBIE 2-TO OPSAAKa QYHKIMH Z = X° —5Yy —4X+ Xy + y?

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

Haiitn nonusiii nuddepennman QyHkuuu zZ = \/Q —x?y? mpu x=1, y=2, dx =0,1,
X
dy=0,
Haiitu nonusiit tudpdepennuan pynkuun z =1+10xy +y + 2Jx — 2y°
IIpumeps! TECTOBBIX 3aJaHUM

1 pyoex
banubl Ha oauH Bompoc: S
Bpems, oTBe1eHHOE HA TeCTUPOBaHUE 15 MUHYT

BJIOK Nel.
Haiiti o61acth onpenenenns GyHkuun y =4 — X’ :

OnpenenuTh KOJIMYECTBO LEJbIX YHUCEN, IPUHAUIEKAIINUX 00JIACTH ONpeAesieHuss PyHKIINU

V8 —x?

f (x) = ~———— paBHo:
X
VYkasaTb, kakas U3 QyHKIUH SBISETCS YETHOM:
_sinx
X
2
y=X+X

y=X—X+Xx°
HET MMPaBUJIBHOI'O0 OTBETA

BJIOK Ne2
. . 2x% —3x+4
Haiitu  lim

ong_ox Xt +1




X
Sin —
Haiitu lim —5:

x—0 X
2 p—
Haiitu lim w :
x—3 X -9
BJIOK Ne3

Bri0epuTe npaBuJibHOE YTBEP:KIeHHE:

Ecimm y= f(u) 1 u =(p(x) muddepeHrpyeMble QYHKIIMH OT CBOUX apryMEHTOB, TO
MPOU3BOHAS CIOXKHOW (PYHKIMU CYIIECTBYET M paBHA MPOU3BOAHON NAaHHOW (PYHKIIHU IO
HE3aBHCUMOM MMEPEMEHHON YMHOKEHHOM Ha MPOU3BOAHYIO ITIPOMEKYTOUYHOTO apIyMEHTa;
Ecm y= f(u) u u =¢)(x) muddepeHnupyemMbie QYHKIUU OT CBOMX apryMEHTOB, TO
MPOU3BOHAS CIOXKHOW (PYHKIMU CYIIECTBYET M paBHA MPOU3BOAHON NaHHOW (PYHKLIHU IO
IIPOMEKYTOUHOMY apryMEHTY YMHOKCHHOW Ha IIPOU3BOJHYIO IIPOMEKYTOUYHOIO apryMEHTa
110 HE3aBHUCUMOW NEPEMEHHOM;

Ecm y= f(u) 1 u =(p(x) muddepeHrpyeMble QYHKIIMH OT CBOUX apryMEHTOB, TO
MPOU3BOHAS CIOXKHOW (PYHKIMU CYIIECTBYET M paBHA MPOU3BOAHON NaHHOW (PYHKIMU IO
IIPOMEKYTOUHOMY apryMEHTY YMHOKEHHOM HA MPOM3BOJHYK0 HE3aBMCUMOU NEPEMEHHOM.
HET IPaBUIBHOIO OTBETA

Bri0epuTe npaBUIIbHOE YTBEPKICHHUE:

KpuTtnueckas Touka sBISIETCA TOYKOU IKCTPEMyMa.

Kputnueckas Touka He 0053aTeNBHO SBIISIETCS TOYKOM SKCTpeMyMa.
Kputnueckas Touka He ABISETCA TOYKOM SKCTPEMYMA.

HET IPaBUIBHOTO OTBETA

Kaxkoe yTBep:kieHne BepHo:

Uucno A Ha3biBaeTcsl mpenesnoM (yHKIUU B OECKOHEYHOCTH, €Cld OECKOHEYHO OOJbIION
[OCJIEI0BATENbHOCTH 3HAUYEHUH apryMeHTa M3 o0JacTH ONpeleNeHHs, COOTBETCTBYIOLIAs
MOCJIE0BATENbHOCTh 3HAYeHUN (PyHKIMI CTpeMuTcs K A.

Yucno A HaspiBaercsi mpeaenoM (YHKIMH B OECKOHEYHOCTH, €CJIM JJIs BCEX 3HAueHUil
apryMeHTa u3 00JacTH ONpe/esIeH s, TOCIeI0BaTeIbHOCTh 3HAYCHHI (DYHKIIHIA CTPEMHUTCS K
qucy A.

Uucno A Ha3biBaeTcsl IpenesioM (YHKIUU B OECKOHEYHOCTH, €ClIM OECKOHEYHO OOJbIION
[OCJIEI0BATEIbHOCTH ~ 3HAYeHMH  (PYHKIMM, COOTBETCTBYIOIAs  IOCIEI0BATEIbHOCTD
3HA4YECHUI apryMeHTa CTpEeMUTCA K A.

HET MPaBUILHOIO OTBETA

BJIOK Ne4

Haiitu npoussoanyro: Y = arctg3x
Haiitu npousBoHyo: y = €” c0S 2X
Haiitu npoussoanyto: Y = Incos x
Haiitn npon3BogHyIO: Y = (2X + 3)3

BJIOK Ne$

Hanbonplnee ¥ HanMeHbIIIee 3HAUCHNS DYHKIMH Y = 2X — X° Ha OTpe3Ke [— 1;3]



Haiity Touky MuauMyMa QyHKImH Y = X° 46X + 9X
Haiitu Touky neperu6a ¢pyskmmu Yy = X° — x* +1 sBusercs

2 pyoex
Bpemsi, oTBeIeHHOE HA TeCTUPOBaHUe: 25 MHH.
bajuibl Ha 0IMH BOIIPOC:

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

3 4 3 4 2 3 2 2 2

BJIOK Nel.
Bbi0epuTe npaBu/IbHOE YTBepKICHHE:

Ecmu dynkims Y = (X) HerpepriBra Ha otpeske [a,b], TO HaMJETCs Takas TOUKa C € [a, b]
b

4TO I f(x)3x = f(c)b—a)

a

Ecmu dynkims Y = f(X) HerpepriBHa Ha otpeske [a,b], TO HaWJETCs Takas TOYKa C € [a, b]
b

4TO j f(x)3x = f'(c)b—-a)

a

Ecmu dymxmust Y = f(X)onpenenena ua orpeske[a,b], To maiinercst taxas Touxa c € [a,b],

a

aro [ f(x)ix = f(c)b-a)
b
Her IIpaBUJIbHOI'O OTBCTA

Bri6epuTe NpaBHILHOE YTBEPKIEHHE:
[Tycte dyHKUIHA Y = f(X) HEOTpHULaTeNIbHA M HENpepbIBHA Ha OTpe3Ke [a,b], TOorJa
miomams S mox kpusoii Y= f(X) Ha orpeske [a,b] ompezensiercss 1mo  (Gopmyie:

S:ﬂj.f(x)jx;

[Tycte QyHkIMs Yy = f(X) HEOTpUIaTeIbHa U HENpEpbIBHA HA OTpE3Ke [a,b], TOorJa
miomams S mox kpusoii Y= f(X) Ha orpeske [a,b] ompezensiercss mo (Gopmyie:

S :Zﬂj{f(xhx.

Iycrs ¢yuxuus Y = f(X) HeoTpumarensua u HenpepeiBHa Ha otpeske  |a,b], Torma
miomams S mox kpusoit Y= f(X) Ha orpeske [a,b] ompezensiercss mo (Gopmyie:

b
S= _[ f(x)dx .
a
Her npaBunbHOrO 0TBETA
Bri0epuTe npaBU/IbHOE YTBEPKICHUE:

KpI/IBaSI y= f(X) Ha3bIBaeTCs IIIagKoil Ha OTPE3KC [a, b], €CJIM OHa HCIIPECpPBIBHA HA 3TOM
OTPE3KE U UMCCT HCIIPCPBIBHYIO ITPONU3BOJHYIO HA 9TOM OTPE3KE;



Kpusas y= f(X) Ha3bIBACTCS TJIAJKOM Ha NPOMEXKYTKE (a, b), €Clli OHA HENpEepbIBHA Ha
3TOM IIPOMEXKYTKE M UMEET HEMPEPHIBHYIO IIPOU3BOJHYIO HA 9TOM IIPOMEKYTKE;
KpuBas Y= f(x) Ha3bIBAETCs TIJIAJIKOM Ha OTpe3Ke [a,b], €clli OHa  HE HMeeT

HENPEPBIBHYIO IPOU3BOJHYIO HAa 3TOM OTPE3KE;
Her npaBunbHOrO 0TBETA

BJIOK Ne2.

Bri0epuTe npaBuJbHOE YTBEP:KIEHUE:
MHOXeCTBO BCEX TOYEK IUIOCKOCTH, KOOPAMHATBHI KOTOPBIX YIOBJIETBOPSIOT HEPABEHCTBY

\/(X —X,)? = (Y—VY,)? <& ,HaspiBaeTcsi & OKpeCTHOCTBIO ToukH M (X,,Y,)-

MHOKECTBO BCEX TOYECK IIJIOCKOCTH, KOOPAWHATBI KOTOPBIX YAOBJIICTBOPAIOT HEPABCHCTBY

\/ (X, —X)* = (Y, — Y)? <&, HasbIBaeTCA & OKPECTHOCTHIO Touku M, (X, Y,).

MHOX€ECTBO BCEX TOYEK IUIOCKOCTH, KOOPAMHATBHI KOTOPBIX YIOBJIETBOPSIOT HEPABEHCTBY

\/(X —X,)? +(Y—VY,)? <&, HaspBaeTCsa J OKPECTHOCTHIO Toukn M (X,, Y,).

Her npaBunbHOrO OTBETA

Boi0epuTe npaBubHOE YTBep:KIeHHE:

Psin HaspiBaeTcst aOCOJIOTHO CXOJAIIMMCS, €CIM CXOAUTCS Kak caM psil, Tak U psij
COCTaBJICHHBIN U3 a0COIIOTHBIX BEJIMYUH €T0 YJICHOB.

Psin Ha3piBaeTCst aOCOMIOTHO CXOJSILMMCS, €CIIM CXOIAUTCS caM psll, @ PAJ COCTaBIECHHBIN U3
a0COJIIOTHBIX BEJINYUH €70 YWIEHOB PaCXOJUTCS.

Psin HazpiBaeTcst aOCOMIOTHO CXOJSIKMMCS, €CIIM CaM PsAJ] PACXOIUTCS, a Psii COCTaBICHHbBIN
13 a0COIOTHBIX BEJTMYUH €TI0 YWICHOB CXOJIUTCS.

Her npaBunbHOro oTBeTa

BoiGepuTe npaBUJIbHOE YTBEPIKIEHHE:
ITycts Touka (X,,Y,)- €cTh TouKa 3kcTpemyMa aupdepeniupyemod Gpynkmun z = f(X,y).

Torna wactueie npousBoaubie f'(Xy,Y,)n ' (X,,Y,)B 5T0l TOUKE paBHBI HyIIIO.

ITycts TOuka (X,,Y,)- €cTh Touka 3kcTpemyMa aupdepeniupyemoin pynkimn z = f(X,y).
Torna yactaeie npoussoubie ' (X, Y,)u ' (X,,Y,)B 9T0l TOUKE paBHBI MEX Ty COOOH.
ITycts TOuka (X,,Y,)- €cTh Touka 3kcTpemyMa auddepeniupyemoit pynkuun z = f(X,y).
Torna wactaeie npoussozubie ' (X, Yo)u ' (X,,Y,)B 9Tol TOUKE HE paBHBI HYITIO.

Hert IMpaBUJIILHOTO OTBETA

Bbi0epuTte npaBUJIbHOE YTBEPKIEHHE:

Ecmu ¢ynkius z = f(X,y) HempepwsiBHa B Touke M (X,Y), To oHa auddepenuupyema B
JTOU TOYKE.

Ecmn ¢ynkuus z = f(x,y) nuddepenuupyema B Touke M(X,Yy), TO OHa HempepbIBHA B

JTOU TOYKE.
Ecnmu gynkius z = f (X, y) onpenenena B Touke M (X, Y), TO OHa HENPEphIBHA B 3TOI TOUKE.

Her IMPpaBUJIILHOTO OTBETA

BJIOK Ne3

XZ
HaﬁTHj3—2dX
X"+



3%*dx
Haiitu J‘

. sin 2x
HaI/ITI/I.[—ZdX
1+cos” X

BJIOK Ne4

2
Haiitu .[ sin 2xdx

2
Haiitu J). m dx

BJIOK Ne5

Haiitu paanyc CXOAUMOCTH CTCIICHHOI'O psiaa z

x+1)
= 4"

(x 2)”
Haiitu paanyc CXOAUMOCTH CTCIICHHOI'O psiaa z—

rer A

(x-5)’
Haiitu paanyc CXOAUMOCTH CTCTICHHOI'O psiaa Z—

BJIOK Ne6

= 2"

o0
X+1
HaI/ITI/I I[J'II/IHy HHTCPBaJIa CXOOUMOCTH CTCIICHHOI'O psAla Z ( )

~4" . (n+1)

n
X—2
HaI/ITI/I I[J'II/IHy HHTCPBaJIa CXOAUMOCTHU CTCIICHHOI'O psAla Zu

n=1 3n'n

(x-1)’
Haiitu JJIMHY UHTEpBaJIa CXOAUMOCTHU CTCIICHHOI'O psiaa z—

BJIOK Ne7

= 5"

1 n
Vkaxure BEPHOC YTBCPKACHUC IS 3HAKOUCPECAYIOIICTOCA psaaa Z ( )

PSI PaCXOUTCS;
PsIT CXO/AUTCS YCIIOBHO;
pAa cxoauTcst abCONIOTHO.

VYka3aTp yCIOBHO CXOISIIMUICS PSJT

nnz

—=3n+1

Yka3aTe pacxomsmuics psa

~3n+1



Yka3aTh aOCOJIOTHO CXOISAIIUNUCS PSIT
0 (_ 1)n n 2
n=1 3 3n6 +1
& (-1)'n
nzzll n®+4
& (Y
Z 3n+1

n=1

BJIOK Ne8.
Haiitu 2!, ¢byukuun z = X° —5y —4X+ Xy + y?
Hatitu z{, dynxuun z =3xy + 7\/§ +3x% —2x+2y?
Haiitn z, QyHKUMA 7z = 4x+4xy —5x++/5y? -3
BJIOK Ne9.
Hatitn 7§, ¢ynkumn z = 3x°y? + Xy +5x + y* —3y B Touxe (1;0)
Hatitn z{, pynkuuu z = 4x*y® —5y —4x +5xy + 6y* B Touke (1;1

Hatitn z{, dynkuuu z = 6xy’ + 4y + 2x°y — 2X + 4y? B Touke (0;0)

IIpuMepbI IK3aMeHAIIHOHHBIX OWJIETOB

OI'bOY BO Cesepo-Ocetunckuii rocynapctseHHbli yHuBepcuteT nMenn K.JI. Xeraryposa
JK3aMeHAUMOHHBbIN Oniiet Nel

Kadenpa anredps! u ananmusza
Jucuunnuba mamemamuyeckuil anaiu3
@akynpTeT  DKOHOMUKU U YNPAGIeHUs
Kypc 1

1. IlpousBoHAast CAOKHON QYHKIUH.
2. Pemmts muddepenumansaoe ypasHenne: yX2y' = /X

3.Haiitu HauGonbIee 1 HaMMeHbIIee 3HaueHus GyHKIMK Y = 3X — X° —1Ha oTpeske [— 2;4]

3aB.xadenpoit H.A.l)xycoeBa

OI'BOY BO Ceepo-OceTunckuii rocyaapcTBeHHbIN yHuBepcuteT nmern K.JI.Xeraryposa
JK3aMeHAUMOHHBIN OnJier Ne3



Kagenpa anrebps! u ananmusa
JlucuunianHa mamemamuyeckuli AHaau3
DakynbTeT  DKOHOMUKU U YAPAGIEHUs
Kypc 1

1. HeonpeneneHHsbli HHTETpaJl.
2. Haiitu npousBoaHyt0: Y =+/1+ COS X

0 n
3. UccnenoBaTh cX0MUMOCTH psifia 1Mo nmpusHaky lamamoepa: z 317
o t

3aB.kadeapoit H.A.Jlxxycoesa

®I'BOY BO Cesepo-Ocetunckuii rocynapctseHHblid yausepeuteT umenu K.JI. Xeraryposa

IK3aMeHALMOHHBIN Omier Nelb5

Kadenpa anreOpsr u ananuza
Jucuurmba mamemamuyeckuil anaiu3
dakynbTeT  DKOHOMUKU U YNpasienus

Kypc 1
1. Beimykiocth 1 BOTHYTOCTh Tpaduka pyHkuuu. Touku neperuoda.
2
2. Peuth nuddepeHnnanbHoe ypaBHEHUE: (l —1jy’ = (lj
X X
1
X+1
3.Ha171T1/1.[ 2+ dx
o X7 +3
3aB.kadeapoit H.A.Jl)xxycoesa

9. YuebGHo-MeToaMYecKOe U MHPOPMALMOHHOE O0ecTiedeHHe TUCHUILINHBL (MOTYJI5)

Cnucok pekoMeHayeMoil JTuTepaTypbl

HanmenoBanue Hzn-Bo
a) OCHOBHasI JIMTEPATypa

1 |@uxtenromnsi ['puropuit Muxaiinosuy
OcHOBBI MaTE€MaTHYECKOTO aHanusa, YU4EOHHK

https://e.lanbook.com/book/65055

2 . . duszuko-
Munopckuii Bacwmii [TaBnosuu

CII6.: Jlans, 2015
/1 3BC "Jlanp"

MaTEM.JIUT-PHI,

COopHHUK 3a/1a4 10 BHICIIEH MaTeMaTuke, yueOHoe nmocodue 2010

3 |bepman I'.H. Cb6opHuk 3amau no kypcy maremartuueckoro CIIO.: Jlans, 2017

aHaIn3a : yaeOHoe nocobue. // ObC "Jlanp"
https://e.lanbook.com/book/89934

4  Kynapssues JI.JI. Kypc maremarndeckoro ananusa B 3 1. Tom M.: FOpaiit, 2019

1: yuebHuk ans 6akanaBpoB

5 Unpun Bragumup AnekcanapoBuy
MaremaTtnueckuii ananus. B 2-x 4., yueOHuK

[Ipocnexr, 2011

6 (Beicimas matemMaTuka JUisi 5)KOHOMHCTOB, Y4eOHUK MO/ IOHUTU-IJAHA,


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

penaknueir H.II.Kpemepa

2014

0) 10MOJIHUTEJIbHAS JIUTEpaTypa

7 | denoprok Muxaunn Bacuinbesuu JIMBPOKOM,
OOBIKHOBEHHbIE muddepeHnranbHbIe yYpaBHEHUS, 2015
yae0.1mocobue '

8 |Koctpukun A.U.. .2 : Marematndeckuii aHaIm3. M.,2009

9 |Jleknuu mo maTemaTudeckomy ananusy. becos O.B.

10

MaTEeMaTUYECKOMY aHaIN3Y:

®usmariut, 2016

3anopoxkernr .M. PykoBoactBo k pemenuto 3amad 1o |CII6.: Jlans, 2014
yuebHoe
https://e.lanbook.com/reader/book/149

nocooue. // DBC "Jlaup"

B) NporpamMmMHoe odecriedyenne u UHTepHeT-pecypcebl:

«[amakTuka»

Ne31907480031 ot 25.02.2018r.(6eccpouHno)

BricsCAD

BricysNV, 30.09.2020r no 30.09.2021r

DnekTpoHHas 6uOIMOoTEKa AUCCEPTALMU U
aBTopecdeparoB PI'b(OB/] PI'b)

https://dvs.rsl.ru
TpeGyercs peructpanus B 6ubnuoreke COI'Y

OBC"VYHuBepcurerckas oubmoTeka

ONLINE"

https://biblioclub.ru
Tpebyercs peructpanus B 6ubnuoreke COI'Y

OBbC «Hayunas siexkTpoHHas OuOIMOTEKA
eLibrary.ru»

http://elibrary.ru.
Tpebyercs peructpanus B 6ubauoreke COI'Y

YHuBepcanpHas 0a3 ganHbeIx EastView

https://dlib.eastview.com

Jlorun: Khetagurov; ITapons: Khetagurov

9bC «KoHcynbTanT CTYJIEHTa»
CryneHueckasi 3JIeKTpOHHAsi OMOIMOTEKa MO
MEIUIUHCKOMY M (papMaleBTHYeCKOMY
00pa3oBaHMIO, a TaKXKE MO €CTECTBEHHBIM U
TOYHBIM HAyKaM B LIEJIOM.

http://www.studentlibrary.ru
Tpebyercs peructpauus B 6udbauoreke COI'Y

OBC «Opaiit» - oOpa3zoBarenpHas cpena,
BKJIIOYAIOIAsi BUPTYAJIbHBIM YUTAIbHBIA 3a
y4eOHUKOB U Y4€OHBIX MTOCOOMI OT aBTOPOB

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

u3 Begymux By30oB Poccunm 1o Bcem

HAaIpaBJICHUSM U CIIEIUATBHOCTM

CiscoWebex - Cucrema mposeaeaus | OO0 Aiictek goroBop Ne J[83-2020 ot 10.08.2020
BEOMHAPOB. - 10.08.2021r

DIRECTUMRX - Cucrema 3JEKTPOHHOTO
JOKYMEHTO0000poTa

OO0OQ T'anaktuka UT morosop Ne 120320//1/A ot
16.03.2020

CocTaB JTNIEH3HOHHOTO M CBOOOTHO PACTPOCTPAHSIEMOT0 MPOTPAMMHOT0
odecrieyeHHsl, B TOM YHCJIe 0TE€YECTBEHHOT0 IPOU3BOICTBA

Ne
n/n

HaumenoBanue

Ne norosopa (JiuueH3ust)



https://e.lanbook.com/reader/book/149
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=

Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
04.2016 r.

OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
04.2016 r.

AnTuBHupycHoe nporpammuoe | Nel7E0-180222-130819-587-185 ot 26.02.

oOecrieueHne 2018 no 14.03.2019 r, npoanena o 21 r.

KasperksyTotalSecurity

CucreMa IOUCKa TEKCTOBBIX No795 ot 26.12.2018 (aeiicTBUTEIEH 10

3aMMCTBOBaHHI 30.12.2019 r) ¢ BAO «Antu-Ilnaruar»

«AHTumarnat.BY3» npoxJieHa o 21 r.

10. MaTepua/ibHO-TeXHHYECKOE OCHAIleHHEe AU CHUILINHBI
[TpoBeneHue JEKIMOHHBIX M CEMMHAPCKUX 3aHATHHA IO AMCLUIUIMHE OCYIIECTBIISIETCS B
CIIEYIOIINX ayJUTOPHIX:

Yueonvie ayoumopuu ona npogedenun 3anuamuil 1eKYUOHHO20 Mmuna:
npenooasamenbCKuli Cmo, CImyi, CIoJibl 00YYarWuxcs, cmyivs, Kageopa, KiaccHas
00CKa, O0eMOHCMPayuorHoe 000pydosanue - MYTbMUMEOULHBI KOMNIEKC (NpoeKmop, IKpaw), HOYymoykK,
kononxu, npoepammnoe obecnevenue:Windows 8.1 Professional; OfficeStandard 2010; Aumueupycnoe
npozpammnoe obecneuenue KasperksyTotalSecurity; Cucmema noucka meKcmO8bIX 3AUMCHEOBAHUIL
«Anmunnazuam.BY3»; Ilpocpamma ona 3IBM «bank eonpocoé 0711 KOHMPOAA  3HAHUI);
KoucynomanumlILroc; 'apanm; Moodle, CiscoWebex; yueono-naznaonsie nocoous
Yueonvie ayoumopuu ona zanamuil ceMuHapckozo muna, Kypcoozo0 NpPOCKMUPOBAHUA (6blNOJIHEHUA
Kypcosvlx paoom), 2pynnoevlX U UHOUGUOYAIbHBIX KOHCYAbMAUUIl, MEKyuiez0 KOHmpPOAA U
HPOMENCYMOUHOU amMmMeCmayuu. npenooasamenvCkuti Cmoia, Cmyi;, Cmoavl 00yYaloWuxcs, Cmyabs,
Kageopa, KidaccHas 00CKA, MYIbMUMEOUIHbIIL KOMHIIEKC (NpoeKmop, 35KpaH), HOYMOYK, KOJOHKU,
npoepammnoe obecnewenue:Windows 8.1 Professional;OfficeStandard 2010; Aumuesupycnoe npozpammnoe
obecneueHnue KasperksySecurityCloud; Cucmema noucka mMeKcmoessIx 3aUMCmeE06anuil
«Anmunnazuam.BY3»; Ilpozpamma onas IBM «bank eéonpocoe ona konmpons 3nanuily; Koncynomanm
naroc; Fapanm; Moodle, CiscoWebex;
labopamopus - KOMRbIOMEPHBLIL KACC 0714 MeKyuiez0 KOHmponsa (mecmuposanue). npenoodasamenbCKutl
CMOJL,NPENn00AsAMenbCKUll  CMyJa, CMOJbl  00YUAIOWUXCS, CMYTbs, KIACCHAS OOCKA,MYIbMUMEOULHbIL
KOMNIeKC (npoekmop, 3kpar), konouku, IIK npenodasamens, 1K obyuarowuxcs, npoepammuoe obecneuenue:
Windows7.1 Professional;OfficeStandard 2016; WinRar; MicrosoftVisio; MicrosoftVisualstudio;
KasperskySecurityCloud; KoncynsmanmlIInioc, I'apanm, Ilpozpamma ons IBM «bBank eonpocoé 0.
Koumpons 3uanuity, Cucmema ROUCKA MEKCMOBbIX 3aumcmeosanuil «Aumunnacuam.BY3», Moodle,
CiscoWebex
Ilomewienusn ona camocmoamenvHol padomol:
- KOMNblOmEpHble KNACCbl ¢ 00CMynom K pecypcam cemu Humepnem: npenoodasamenvckuili cmoi,
npenooasamenbCKull Cmys, CHOIbl 00y4arwWuxcs, Cmyavs, KIACCHAS O00CKA, MYTbMUMEOULHbI KOMNIEKC
(npoexmop,  9Kkpawn),  konouxku, IIK  npenodasamens,  IIK  obyuarowuxcs, npocpamMmHoe
obecneyenue:\Windows7.1 Professional;OfficeStandard 2016; WinRar; MicrosoftVisio;
MicrosoftVisualstudio; KasperskySecurityCloud; KoncynemanmlIlnioc, I'apanm, Ipozpamma ons IBM
«bank eonpocoe oOna kommpona 3Hanuiy, Cucmema HOUCKA MEKCHOGbIX 3AUMCHMEOBAHUI
«Anmunnazuam.BY3», Moodle, CiscoWebex

- Oubnuomeka, 8 Mom yuUC1e YUMAIBbHBLI 3A/1: CHOAbl, CMYIbS, KOMNbIOMEPbl (8 M.Y. C 8bIXOOOM 8
unmeprem, oocmynom ¢ IUOC), npoepammmnoe obecneuenue: Adobeflashplayer 31; Adobereader 10; Java
6.0; K-LiteCodecPack; Winrar, MicrosofiOlffice 10; MicrosoftVisio 10, MicrosoftVisualstudio; Koncynomanum
nimoc. Moodle, CiscoWebex, yuebnvie u nayumnvie ¢onovr oubnuomexu COLY, docmyn Kk 31eKmMpoHHbIM
OubIUOMEYHBIM PecypCam.
IBC "Ynusepcumemckan ouonuomexa Online” http://www.biblioclub.ru
Dnexkmpounas ouobnuomexa ouccepmayuii PI's (351 PI'b) https://dvs.rsl.ru
Dnexmpounas oubnuomexa «Koucynomanm cmyoenmar http://www.studmedlib.ru/
Hayunasn snekmponunan ouonuomexa eLibrary.ruhttp://elibrary.ru
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FBaza oannwix « 9BC elibraryyhttp://elibrary.ru
Anexmpounas oubnuomexa «FOpaiumnhttp://biblio-online.ru
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