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1. CTpykTypa, 1 0011251 TPYI0€MKOCTh U CHHMIIIMHBI

OO6mmast Tpy10eMKOCTh TUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX enuHull (2169acoB).

Kypc 1
Cemectp 1
Jlexkuun 12
[IpakTrueckue (cCeMHUHAPCKUE) 3aHATHS 12
JlaGoparopHble 3aHATHS -
Koncynbranun

Htoro aynmuTopHBIX 3aHATHI 24
CamocrosiTenpHas padbora 183

KypcoBas pabota -
dopma KOHTPOJISI

DK3aMeH 9
3aueTr -
OO011ee KOJIMYECTBO YaCOB 216

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

- o0ydeHHE OCHOBHBIM MaTeMaTHYECKUM MeToJaM, HEOOXOAMMBIM JJs aHauu3a H
MOJIETIMPOBAHUS IIPOLECCOB U SBJICHUM COLMAIbHO-3KOHOMHYECKOIO XapakTepa IpU IOUCKE
ONTUMAJIbHBIX PEIICHUN;

- pCIICHUC DKOHOMHUUYUCCKHUX 3ajJay;
- BOCIIUTaHUE JOCTaTOYHO BHICOKOH MaTeMaTHYECKOM KYJIbTYPHI;

- BLIpa6OTKa SICHOI'O ITOHHMMAaHHA H606XO,[[I/IMOCTI/I MaT€MaTUYE€CKON COCTaBIISIONICH B O6H_Ieﬁ
IMOATOTOBKE CTYACHTOB,

- BbIpabOTKa MpPEJICTaBICHHUSI O POJIM U MECT€ MaTeMAaTUKH B COBPEMEHHOW IIMBWIIM3AIMM U B
MHUPOBOH KYJIBTYPE;

- YMCHHC JIOTUYCCKH MBICIINTD, OIICPHUPOBATH C a6CTpaKTHI>IMI/I 00BEKTaMH U OBITH KOPPCKTHBIM B
yr[OTpe6J'IeHI/II/I MaTeMaTHYEeCKUX TMOHATUM W CHMBOJIOB IS BBIPAXKCHUA KOJIUYCCTBCHHBIX U
Ka4eCTBEHHBIX OTHOIICHUM.

JlocTrKeHHe 3TuX Iiesiel obecreunBaeT BBITYCKHUKY IOJIY4YE€HHE BBICHIIETO MPoecCHOHATBHO
PO UIMPOBAHHOTO 00pa30BaHus M 00JaJaHNe TIEPEUUCIEHHBIMU HIKE OOIIMMH U TIPEAMETHO-
CMEeLUANTU3UPOBAHHBIMU KOMIETEHIUAMH. OHU CIIOCOOCTBYIOT €ro COIMAIbHOM MOOMIIBHOCTH,
YCTOWYMBOCTH HA PHIHKE TPYZAa U YCIEUIHOW paboTe B caMbIX pa3HOOOpa3HbIX cdepax (HaydHo-
HCCIIeIOBATENbCKas AEATENbHOCTb, aHATUTHYECKas MOIeP’KKa MPOIECCOB MPUHATHS pPeIICHUN
JUIsL YIIpaBIeHUS NPEIIpUITUEM U MPOY.).

3agaum u3ydyeHus AUCHUILTUHBL:

B pesynbpTaTe ocBOCHHS JaHHOW TUCIUTIIIUHBI 00YYaIOIIUNACS TOJDKEH :



- OBJIQJIETh KYJbTYpOH MBIIIJICHUS, CIIOCOOHOCTHIO K OO0OOIIEHWIO, aHAINU3Y, BOCIPUSITHIO
nH(OpPMAIINY, TTOCTAHOBKE IICJIM U BBIOOPY MYTEH €€ JOCTHUKCHHUS.

-CII0COOCTBOBATH BBIPAOOTKE y CTYJCHTOB YCTOWYHMBBIX HABBIKOB PabOTHI C STUMH OCHOBHBIMHU
MAaTE€MaTHUYECKUMU MOHATUSAMHU Ha YPOBHE, COOTBETCTBYIOLIEM UX JAJIBHEUINEMY IPUKIATHOMY
IIPUMEHEHHIO;

- chopMHUPOBATh Yy CTYACHTOB MPEACTABICHUE O TEOPETHYECKUX OCHOBAX TE€X SKOHOMMKO-
MaTeMaTUYeCKUX METOJOB U MOJIEJEeH, KOTOphIe OyAYyT N3y4yaThCs B JajlbHEHIIIEM.

3. Mecto mucuuniaudbl B cTpykType OITOII 6akanaBpuara.

Hucnunnmaa «MaTeMaTHYeCKHil aHallM3) OTHOCUTCS K JIucuurumHaMm bioka 1.

bazoBoii vactu b1.5.07.

I[JI?I HN3YUCHUA AOUCHHUILIINHBL H€O6XOIII/IMI>I 3HaHUA W KOMIICTCHIMHU, IMOJTYYCHHBIC

00y4aromuMuUCs B paMKax IIKOJbHOW MPOTPaMMBI 110 TUCIHHUILTMHAM: «ANTreOpa 1 Hadana
aHanusa», «I'eomerpus».

3HaHI/IH, YMCHHS U HABbIKH, IMOJIYYCHHBIC B XOIC€ U3YUYCHUSA I[aHHOﬁ JUCHUITIINHBI,

OyayT BOCTpeOOBaHbI CTY/IGHTAMHU Ha BCEX 3Tarax 0Oy4eHUs MPH OCBOCHHMM Pa3IMYHBIX
JTUCIUIUIMH y4eOHOro IUIaHa, MOATOTOBKE pedepaTroB, KOHTPOIBHBIX, KYpPCOBBIX H
BBIMMYCKHBIX KBaM(UKAIIMOHHBIX paboT, B MpolLecce MOCIeAyoIel MpodecCuoHaANbHON
JIeSATeTLHOCTH.

4. TpeGoBaHusi K pe3yJibTATaAM OCBOEHHS TUCHUILINHBI

Kobr ConepxaHue KOMIIETEHIUI
KOMIIETEHIIU I
OIIK-3 CIOCOOHOCTBIO BBIOPAaTh MHCTPYMEHTANIbHbIE CPEJCTBA U SKOHOMHUYECKUX JTaHHBIX B
COOTBETCTBUM C ITOCTaBJICHHOM 3aJadeil, IpPOaHAIU3UPOBATh PE3YNbTaThl PACYETOB U
000CHOBATh MOJYYEHHBIE BBIBOBI
[K-1 CIOCOOHOCTh CcOOpaTh M MPOAHATU3UPOBATh HCXOAHBIE JaHHbIE, HEOOXOAWMBIE IS

pacuera DKOHOMHUYECKUX u COLMAIIBHO-OKOHOMUYECKUX IoKa3arelieu,
XapaKTEPUIYIOIIUX JIEATEIbHOCTh X035 HCTBYIONIUX CYOBEKTOB

B3anuMocBsI3p TUIaHUPYEMBIX PE3yIbTaTOB OOYYEHHS MO IUCIUILUIMHE C (OPMUPYEMBIMU
koMmrerennuamMu OITOTIT

Konpr [Tnaaupyemblie pe3yiabTaThl 00y4eHHs, COOTBETCTBYIOIIHE (POPMHUPYEMBIM
KOMIIETEHITHI kommerernmusaM OITOIT
OIIOIT

3HaTh YMeTh Bmangers




OIIK-3 OCHOBHBIE IIOJIOKEHUA: |pelllaTh  3aJadyd  I[O|METOAUKOU
TEOPUH IIPENECIIOB U JTUCLIMIUINHE, MOCTPOEHUS, aHaJIU3a U
HETIPePBIBHBIX QYHKIMUH | 1poBogUTH MIPUMEHEHUS
JI0Ka3aTeIbCTBA, MaTeMaTHYECKHUX
TCOpHUH HHCIOBBIX W W ypacepdunmpoBaTth MMOJeNeH s OLECHKH
(byHKIMOHATBHBIX CHUCTEMATHU3UPOBATh  [COCTOSIHUSI M TIPOTHO3a
PAN0B, OCHOBHBIC HM3y4aeMble|pa3BUTHS
L pr— OOBEKTHI, CTPOUTH 3KOHOMHYECKHUX
JIOTHYECKH BEpHBIE| [TPOLIECCOB
OCHOBHBIE Teopempl PACCYKACHAA,
T epeHIaIbHOTO |
WHTETPAILHOTO METOJIaMH TIPUMECHEHUS]
UCUMCICHUS  (QYHKIUH BLIOpATH COBPEMEHHOTO
OZHOM W  HECKOJbKUX|MHCTPYMEHTANIbHBIE MaTeMaTH4ECCKOIro
NECPCMCHHBIX cpencTBa JUIS| MKHCTpYMEHTapust  J1Jis]
YKOHOMHYECKUX pEIICHUS
JaHHBIX B|PKOHOMHYECKHUX 3a/1a4;
COOTBETCTBUHU C
IOCTaBJICHHOM
3aJa4uei; CTaTUCTHYECKHUMHU
METOIaMH 00paboTKH
AKCTICPUMEHTAIBHOTO
aHAJIM3UPOBATH MaTtepuaia
PE3yNbTaThl PACYETOB U]
000CHOBATh
MOJTyYEHHBIC BHIBOIBI.

IIK-1 OCHOBHBIE MOHSTHS| COCTABIATH METOIUKON
AUCIUIUINHBI, 5KOHOMHKO- NOCTPOCHUS, aHAJIN3a U
OIPEACICHNUA, MaTeMaTHYECKUE IIPUMEHEHUS
COICPKATCIIbHOC MOJIEIIH, MaTeMaTH4ECKUX

3HAYeHHE TEPMHHOB U HX
B3aUMOCBSI3b, AJITOPUTMB]
JI0Ka3aTelIbCTB u
petieHus 3aaa4y

MIPUMEHSITh METO/IBI
TEOPETUIECKOTO 151
IKCIIEPUMEHTAIILHOTO
HCCIIEIOBAHUS 0TS
pelIeHus
DKOHOMHMYECKHUX 3a7a4;
aHATM3UPOBATH
HCXOIHBIE JTaHHEIE,
HEOO0XOIUMEBIE IS
pacdera

O9KOHOMHYECCKHNX H

MOJEIEN JUIT OICHKH,
COCTOSIHMSI U TIPOTHO3
pa3BUTHS
SKOHOMHYECKHUX
MPOLIECCOB

METOAaMHU TIPUMEHEHUS]
COBPEMEHHOTO
MaTeMaTH4eCKOro
WHCTPYMEHTapHs
peuieHus
SKOHOMHUYECKHX 3a/1a4;

JJI1]



https://pandia.ru/text/category/differentciya/

COLMAILHO-
SKOHOMHUYECKHUX
nokasareliei,
XapaKTEePU3YIOITUX
JIeATEIIbHOCTh
XO3SICTBYIOIINX
CyOBEKTOB

CTaTUCTUYECKUMU
METOIaMH 00pabOTKH
9KCIIEPUMEHTAJILHOTO
MaTtepuana




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

KosmmuectBo Jlurepatypa
CamocTrosrenbHas pabora PALYP
Howme 6aioB
3aHsaTus
p HaumenoBanue tem (BOIIpocoB), CryneHnroB dopmbI
HEACT U3Yy4aEMBIX 10 JAHHOU [MCLUILIMHE KOHTPOJIA
" i
Conepxanue Yacsl min | max
a1 | op
1 moayan
1 DOyHKIHUS: I'padukm oCHOBHBIX 11 Bompoc Ha
3NIEMEHTaPHBIX KIIH. 9K3aMEHE;
MmuoxectBa.  AOcConioTHas  BeJIHYMHA P byn ’
. [Ipumenenue GyHKIUU B
JEeWCTBUTETLHOTO qrcra. [TonsiTre
HSKOHOMHUKE.
¢yakuu. CrocoObl 3amaHust  (QyHKIUU.
[lonsiTue HesiBHOI, OOpaTHOM M CIIOKHOM Yactuunsle
¢bynknuii. Knaccudukanus GyHKIuu. MOCIIE0BATEIHLHOCTH
[11, [21. [4], [6],
Teopus npenenos 0.5 | 0.5 | Tlpusnaku cymiecTBOBaHUS [81,[10]
npenena. Pacnpoctpanenue '
[TepeMeHHBIE ¥ IOCTOSTHHBIC BETHIMHBI
TEOpeM O Tpenenax Ha
UucnoBasg mnocnenoBaTenbHOCTh. [lpenen CIIy4ail IpOU3BOJIbHBIX
YUCIIOBOM MoOchenoBarebHOCTH. [lpenen byHKIMI
¢byaknuun B OeckoHeuHoctu. IIpenen
¢byakmquun B Touke.  OJIHOCTOpPOHHHE
TIpeieIbl.
2 Teopus npeaenon 05 | 05 Teopema 0 BIOKEHHBIX 11 Bompoc Ha [1], [2], [4]. [6],
' ' OTpe3Kax. 9K3aMEHE [8].[10]




beckoneuno OoJbine
BEIIMYHMHBI. BEeCKOHEUHO Majble BEIMYUHBIL.
CBsi3b MeXIy OECKOHEYHO OOJNBIIUMHU |

[TonsiTne 00 acwuMMITOTH-
yeckux (hopmynax.

Jpyrue 3aMeyaTenbHble

OECKOHEYHO MaJIbIMH BEJIMYMHAMU.
OCHOBHBIE TEOPEMBI O TIpE/IeIIax. IIpenensL.
Teopus npenenos HenpepsiBHOCTh 00paTHBIX | 11 Bompoc Ha [1], [2], [4], [6],
. . TPUTOHOMETPH-YECKHX IK3aMEHE [8],[10]
[lepBolit 3ameuarenbHbIN Tpenen. Yucio e .
. - N (GYHKIHH. PaBHOMepHas
(uucno Diinepa). Bropoll 3ameuaTenbHBIN HEPEpHIBHOCTS (yHKIHI.
npeient.
' [IpuMeHeHne npPOU3BOAHOM
HenpepbiBHOCTh DyHKITHH: B SKOHOMILKE.
HenpepeiBHOCTh ~ QyHKIMU. Hekortopsie
CBOWCTBA HEMpPEepBIBHBIX (yHKIMA. Toukn
paspeiBa GyHKUUH. Beryucienue mpenenos. | 05 | 0.5
PackpsiTHe HeonpenenreHHOCTEN
IIpousBoaHasl.
[lpupamenne aprymMeHTa W TpHpAIICHUE
GbyHKIMU. 33729, TPUBOJISAIINE K TTOHSATHIO
npou3BoaHON. OmnpeneneHne TpOoU3BOIHOM.
DU3NYECKU W TEeOMETPUYECKUN CMBICI
MPOU3BOJHON. DKOHOMHYECKHMH  CMBICI
MPOU3BOIHOM.
[TonsiTie o OeckoHeunoi | 11 Bompoc Ha [1], [2]. [3], [6], [8]
TponssosHas. NPOM3BOAHON. Brruncnenue dK3aMeHe
3aBHCHMOCTE MeKAy HempepsiBHOCTbio n | 02 | 05 | MpoMsBomubix  dynkitwmii,
3a[aHHBIX HESIBHO,

Qg QepeHIPyeMOCThIO (GYHKIINU.

rapaMeTpUIECcKH. .




Cxema BBIYHMCIICHUS MIPOU3BOTHOM.
OcHoBHble npaBuia nuddepeHupoBaHus.

[TpusoxeHus IpoU3BOTHOM 11 Bomnpoc Ha [1], [2]. 3], [6].
. . IK3aMeHE [10]
[IpousBonHass HesBHOW, oOpaTHOH U
cioxHou ¢GyHKIM. [Ipon3BogHBIE BBICIIUX duznueckoe 3HAYCHHE
MIOPSIKOB. MIPOU3BOTHOM BTOPOTO
. nopsiaka. buaom HeroToHa.
[IpousBoaHas CTETNeHHO-TI0Ka3aTeIbHOMN
UccnenoBanne ¢QyHKIUH U
GbyHKIIH. Tabuia MIPOU3BOIHBIX.
nocTpoeHue rpaduka.
Dnactuydocts  ¢Gydkmuu.  Hekoropeie | 0.5 | 0.5
TeopeMbl TU(PepeHInaTbHOTO HCUUCICHUS. [TpubnmkeHHOe  penicHue
[IpaBuno Jlonuransa. YciaoBue NOCTOSHCTBA, YpaBHECHUH. I'paduku
BO3pacTaHusi ©  YObIBaHUA  (DYHKLHUU. pa3pbIBHBIX (DYHKIIHH.
OkctpemyMm ¢GyHkuuu. Heobxoaumbie u
JIOCTaTOYHBIE  YCJIOBHSI  CYIIECTBOBaHUS
skcTpemyMma. Haubonbliiee M HauMeHbIEe
3HaYeHUS PYHKIIHH.
Teopema 00 | 11 Bomnpoc Ha [11, 2], [4], [6], [9]
IIpunosxeHus Npon3BOIHOU WHBApPUAHTHOCTH JK3aMeHe
muddepeHmana.
BeimykiiocTh W BOTHYTOCTH — rpaduka Pebep
¢byakuu. Touku mnepernba. ACHUMOTOTHI 1 1 [Ipumenenue
kpuBoi.  HMccienoBaHue — QyHKIUM U nuddepenmana K
MocTpoeHue rpaduka. MTPUOITKEHHBIM
BBIYHCTICHUSIM.
nddeperuan KIINHA 11 Bompoc Ha 11, [2], [5], [6], [8
Hudpdep byn CriemabHbre — p [11. [2], [5], [6]. [8]
JK3aMEeHe
Huddepennnan MEPBOTO nopsiaka, | 0.5 | 0.5 | Bprumcnenus HEKOTOPBIX
CBONCTBA. I'eomerpuueckuit CMBICII HWHTETPAJIOB.
muddepeHnmana. CaoiicTBa




muddepennmana. JuddepeHmanst BHICIINX
HOPSIIKOB.

Heonpenenenusiit uaTerpant:

IlepBoobOpazHas byHKIHMS.
Heonpenenenusiit HMHTETpall.
['eomeTpuyeckuil CMBICIT HEONPEIAECIECHHOTO
uHTerpana. CBoOMCTBA HEONPEIEICHHOIO
UHTErpaa. WuTerpanst OCHOBHBIX
3JI€MEHTAPHBIX GyHKIUH. CriocoOsr
UHTErpupoBaHus. Boruncienue uHTErpaioB
METOJIOM 3aMEHbI IEPEMEHHON U 3aHECEHUS
moJt g depeHIma. Meton
MHTETPUPOBAHUS 110 YACTSM.

IIpuMeHeHHEe MHTErpaoB B
SKOHOMHUKE.

. 11 Bompoc Ha 1], [2], [5], [6], [8
Heomnpenenennsiit uHTErpalt: HHTerprPOBaHHe p [11, [2], [3]. [6]. [8]
MPOCTEUIIINX JK3aMeHe
WuTerpupoBanue paroHaIbHBIX TPAHCIEHACHTHBIX (YHKIHIA
anredpanvyecKux GyHKIM.
HNuterpupoBanue HEKOTOPBIX Tpuronomerpudeckne
TPUTOHOMETPUUYECKUX GyHKIHN. IIOICTAHOBKH.
HNuTerpupoBanue KBaipaTHOrO TPEXWICHA B Hurerpuposa-Hue
3HaMeHaresne JpoOH U Mo KOPHEM. MPPALMOHATBHBIX QYHKIIHH
OrnpeneneHHbI UHTETpa: 11 Bompoc na [1], [2], [4], [6],
Hexkotopsie
.. JK3aMeHe [8].[10]
3amaya O IUIOMIANM  KPHUBOJUHEHHOMN BCIIOMOTATEITbHBIE
Tpareum. dopmynbl. HTETpas! He
BBIpa)KAIOIHECS
Omnpenenenre OMPENEIIEHHOTO HHTErpana.
AIIEMEHTApPHO.

['eomerpruecknii CMBICI. DKOHOMHYECKHI
cMbIcil. OnpeieneHHbIi UHTETpal C ¢
IIEPEMEHHBIM BEPXHUM MIPEIETIOM.




Bbruncnenue OInpeneneHHOro HMHTErpasa.
®dopmyna Herorona-Jleibnuma.

10 OnpeeneHHbIN HHTETPAT: 11 Bomnpoc Ha [1], [2]. [4], [6], [8]
. IK3aMEHE
CBoiicTBa OnpeieIeHHOr0 HHTerpaa. HecobcTBennbie HHTErpaste!
1 1
3aMeHa  NEpPEMEHHOM u  dopmyna Mertox HeomnpezeneHHbIX
MHTErpUPOBAHHUS 1o 4acTAM B Kod(huIHIeHTOB.
OIpeIeJICHHOM HHTETPaje
11 OrnpeielieHHBIH HHTETPa: 11 Bompoc Ha [1], [2], [4]. [6],
3K3aMEHE 8]1,[10
Hecob6cTBenHbIe MHTETPAJIBI oT [8].[10]
HEOTPaHUYEHHBIX GyHKITUH. [TpubmmxenHoe
HecoGcTBeHHBIE HHTETPAIIBI ¢ OECKOHEYHBIM BBIYHCIICHUE OTIPEIETEHHBIX
[PEIEIOM HHTETPUPOBAHHUSL. HHTETPAJIOB.
1 1 Hcnonb3oBanue
[praoKeHHs ONPEIEICHHOTO
OIPEJIEICHHOr0 HHTErpajia B
UHTErpajia
9KOHOMUKE
Beranciienue mromniaei miockux Guryp.
Berurcienne 066eMOB Tella BpaleHusl.
JnuHa nyru.
12 JuddepeHnraibHble ypaBHECHHS Tlnddepennuansubie 11 Bompoc Ha [11, [2]. [3]. [7].
IK3aMeHe 10
Jupdepenimansupie  ypasHenus. OO6mue YPaBHCHH, COACPIKALIAC [10]
nousitus. JluQdepennmansusle ypashenns | 05 | o5 | AMPdepeHmmans

1-ro MopsiIKa. Hudbdepennmanbapie
ypaBHEHUS c pa3IeSOIUMHUCS
MepEMEHHBIMHU.

MPOU3BCACHUA U YaCTHOTIO.

Hcnons3oBaHue
Qg depeHIaIbHbIX




YPaBHEHHUI B
SKOHOMUYECKOH JUHAMUKE

13 Huddepennuanbablie ypaBHEHHS 11 Bonpoc Ha (1], [2], [3], [7],
OOmme cBoiicTBa peuieHUN 9K3aMeHe [10]
Onnoponanbie nuddepeHnuaIbHbIe .
. JIMHERHBIX OJIHOPOJIHBIX
ypaBHeHust  l-romopsinka.  JIuHeiiHbIe
Qg QepeHIranbHbIX
nuddepeHIranTbHbIe ypaBHEHHS 1- .
ypaBHEHUH 2  mopsika
romnopsiaKa N
0.5 | 0.5 | Jluneiinpie HEOAHOPOIHBIC
Huddepenunanbaple  ypaBHEHUS  2-TO nuddepeHIraIbHbIC
HOpsi/IKA,  JOIMYCKAIONMe  MOHUKCHHUE ypaBHEHHsI 2-TO MOPSAKaA C
CTCTICHH. JluneitHple  OXHOPOMHBIC HOCTOSHHBIMH
nuddepeHIanbHble  ypaBHEHHS — 2-TO K03 dunmeHTaMH.
HOPSJIKA C TOCTOSIHHBIME KO3 (QUIMEHTaMH.
14 YuCIIOBbIC PSIIbL: STaNOHHBIE» pSBI, HACTO | 12 Bomnpoc Ha [1], [2], [4], [6],
9K3aMEHE 8],[10
Yucnosble psgbl.  OCHOBHBIE — MOHSTH. HCIHOIb3yEMBIC AT [8].[10]
Cxomumocts psana. Hekotopsle cpoifcrsa | 02 | 0.5 | cpaHenms. CpoticTsa
YUCIIOBBIX PsAIoB. HeoOXomuMblii mpu3HaK abcomoTHO M YCIOBHO
CXOJUMOCTH psiia. [apMOHUYECKH PSIL. CXOUIIHMXCS PANIOB.
15 Yucnossle pabl. 12 Bompoc Ha [1], [2], [4], [6],
IK3aMEHe [8].,[10]
JloCcTaTOYHbIE TIPU3HAKH CXOAUMOCTH PSIOB CBOICTBA 26CONOTHO U
c TOJIOKUTEIILHBIMH YIICHAMH. 05 | o5 | YCHOBHO CxomMIIXC
3HaKOUYepEAYIOMHECs]  pPAABI,  TPU3HAK | | psnos. Onenka ocratka

JleiiOHM1IA. 3HaKONIEpEMEHHBIE pAnbL
CpoiictBa  aOCOIIOTHO u YCIIOBHO
CXOJAIIUXCS PSIIOB.

psna.




16 [Tpumenenue psa0B B 12 Bomnpoc Ha [1], [2], [4], [6],
CTeneHHbIE PADL. MPUOITMKCHHBIX IK3aMEHe [8].[10]
BBIYHCIICHUSIX.
Crenennsie psaasl. Teopema AGens..Pagunyc 05 | o5
1 MHTEPBAJ CXOUMOCTH CTEIIEHHOTO Psia. ' ' PasnoxeHne OCHOBHBIX
3JIeMEHTapHbBIX PYHKIINI B
Psaawr Teitnopa u MakiopeHa. psnst Teiinopa n
Maknopena.
17 OYHKIUU HECKOJIBKUX TEPEMEHHBIX 14 Bomnpoc Ha [1], [2], [4], [6],
(PHIT). HanGonbmice u IK3aMEHE [8].[10]
[Monstre ®HII. O6nacTh onpeneneHus, HAMMEHBIIIEE 3HAYEHUS
05| 05 N
rpaduk. Yactusie mpousBoansie GHII. GbyHKUIMH. Y CTIOBHBIM
[Tonnsnii muddepennman GHII. HKCTPEMYM.
Okctpemym OHIT.
Utoro 12 | 12 183




6. O6pa3oBare/ibHbIe TEXHOJOTHHU

IIpakTuyeckue (ceMHHApCcKHe) 3aHATHSA B (opMe C HCIOJIB30BAHUEM COBPEMEHHBIX
HHTCPAKTUBHBIX TCXHOJIOT Hi.

OngaiiH-ceMHHAP — PA3HOBUIHOCTH BEO-KOH(EPEHIIUHU, TPOBEICHNE OHJIAWH-BCTPEY WU
npe3eHTaunii dyepe3 HMHTEpHET B peXUME peasbHOro BpeMeHHM. Kaxkapli M3 y4aCTHUKOB
HAXOJIUTCS y CBOETO KOMITbIOTEPA (CPEICTBA CBS3H), a CBSI3b MEXKAY HUMU MOJIJICPIKUBACTCS Yepe3
HNHTEepHET NOCPENCTBOM 3arpy>KaeMoro MpUIOKEHHs], YCTAHOBIEHHOTO Ha KOMITBIOTEPE KAXKIOTO
yuactHHKa (Zoom, Meet, Skype u 1p.)

Buneoxondepenuuss — ceanc BuacokoHdpepenicszu (BKC) — »sro TexHomorus
MHTEPAKTUBHOI'O B3aMMOJICHCTBHS ABYX U 0oJjiee YHaCTHUKOB 00Opa3oBaTEIbHOIO IMpolecca s
oOMeHa nHpopMaIUeil B peaIbHOM PEeKUME BPEMEHHU.

TexHoJIOTUSl 3JEKTPOHHOT0 OO0y4YeHHs (peaau3yeTcss NpU TOMOIIM DJICKTPOHHOM
oOpazoBarenbHoil cpenpl COI'Y mnpu ucnons3oBanuu pecypcoB OBC, mnpu mnposeneHuu
aBTOMATU3UPOBAHHOTO TECTUPOBAHHUSA H T. 11.).

IMpumeuanust

— Bce BUbI yqe6H0171 pa6OTBI MOTYT HOPOBOOUTHCA HAUCTAHIIMOHHO Ha OCHOBaHHUU
JIOKAJIbHBIX HOPMATHBHBIX aKTOB.

— B memsx peanmuzanuu HMHIUBUAYAJBHOTO TMOAXOAAa K OOYYEHHIO CTYICHTOB,
OCYIIECTBIISIIONIMX  y4eOHBIA Tpolecc MO HWHAUBUAYAIbHOH TPAaeKTOpPUHM B  paMKax
MHAMBUAYaAJIbHOTO paOoyero IjaHa, U3yuyeHue JaHHOW JUCLMILUIMHBI MOXET OCYILECTBISATHCS
yepe3 HUHAUBUAYAJIbHbIE KOHCYJIbTAallMU IIpernojaBaTesii OYHO, B 4Yachl KOHCYJIbTalMi, IO
SJIEKTPOHHON T0YTe, TIATPOPMBI JUCTAHIIMOHHOTO oOydenuss Moodle, nuuHbIi KaOUHET
crynenta Ha caite COI'Y, npyrux anementos OMOC COI'Y.

7. YueOHO-MeTOoANYeCKOe o0ecreYeHrne CaMOCTOsITeIbHOM PadoThI.

CamocrosiTenbHass paboTa OOyYArOMIMXCS SIBJIETCS OJIHUM M3 BHUJAOB Y4YEOHBIX 3aHSATHH.
CamocrosiTenbHas paboTa MPOBOIUTCS C LIETBIO:

— CUCTEMATU3AlMU 1 3aKPCIIJICHUSA MMOJTYYCHHBIX TCOPECTUICCKHUX 3HAHUU U MPAKTUICCKUX yMeHI/Ifl
06yqa101u14xc;1 CTYACHTOB;,

— YIIIyOJICHHS ¥ pacIIUPEHUS] TEOPETUUECKUX 3HAHUM;

— (QopmMuUpOBaHUS YMEHHMH HCNONb30BaTh HOPMATHBHYIO, IPaBOBYIO, CIIPaBOYHYIO
JOKYMEHTALUIO U CIIELIUAIIBHYIO JTUTEPATYPY;

- (I)OpMHpOBaHI/IH CaMOCTOATCIIbPHOCTH  MBIIIJICHUA, CIIOCOOHOCTEH K CaMOpa3BUTHUIO,
CaMOCOBECPIICHCTBOBAHUIO U CaMOpCaIN3alun;

— Ppa3BUTHUSA UCCIICAOBATCIILCKUX YMeHI/Iﬁ

CaMocTosTenpHas pa60Ta 06yqarom1/1xc;1 OCYHICCTBIIACTCA Ha MPOTAKCHUU HUIYUYCHHUA BCeM
JUCIHHMITIIIMHBI B COOTBETCTBHH C yTBep)K}IeHHOI\/’I B y‘IG6HOM IJIaHE TPYAOCMKOCTBIO U COCTOUT U3:



- paboThl CTYNEHTOB C JIEKIMOHHBIMH MaTepHajaMu, T[OMCKa M aHalM3a JIMTEpaTypsl U
9JIEKTPOHHBIX HCTOYHUKOB HH(POPMALIMH 110 33/1aHHON TEME;

- BBINOJIHEHUS 3aIaHui J1sl camocTosaTenbHol padoTel B OUOC COT'Y;

- HU3YUCHUSA TCOPCTHYCCKOI'O, IMPABOBOI0 MW CTATUCTHYCCKOIO0 Marcpuajga A IMOATOTOBKHU K
CEMUHAPCKUM 3aHATUAM;

- IOATOTOBKH K 3K3aMCHY.

Tembl 1 (GopMBbI BHEAYTUTOPHOH CaMOCTOSITETIBHON pabOTHI, €€ TPYHLOEMKOCTh COJEpKaTcs B
pazzene 5.

[To kaxmoil W3 TeM Il CaMOCTOSITEILHOTO M3y4YeHUs, TPUBEICHHBIX B pabouell mporpamme,
CTYJEHTaM CJIeIyeT CHayaia Mpo4YuTaTh PEKOMEHJI0BAaHHYIO JIUTEPATypy U IPU HEOOXOIMMOCTH
COCTaBUTh KPAaTKU KOHCIIEKT OCHOBHBIX IIOJOXCHUH, TEPMUHOB, CBEIEHHH, TpeOyIOMUX
3alIOMUHAHUS U SBJISAIOIINXCS OCHOBONOJIATAIOIIMMU B 3TOU TEME.

[Ipy noAaroToBKke 3aJaHuUil IO  CaMOCTOSITENIbHOM  padoTe CTyJAeHTaM HEoO0XOAMMO
OPUEHTUPOBATHCS HA KOHCIIEKTHI JIEKIIMHA, PEKOMEHTyEMYIO JTUTEepaTypy.

I[J'ISI paCcIupCHUsA 3HAHUU T10 JUCIUIIIIMHE PEKOMCHAYCTCA UCII0JIb30BATh I/IHTCpHeT'pecprBII

MNpOBOANTL IIOMCK B PA3JIMYHBIX CHCTCMAX, TAKHUX KakK O6I.I.[I/Ie IIOUCKOBBIC CHUCTCMBI.
www.vandex.ru, www.google.ru, a TakXke CHOECHUAIBHBIE ITIOMCKOBBIE  CHUCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

MeTtoauyeckue yKa3aHus 10 NPOBeACHUIO MPAKTHYECKUX 3aHATHIA

B Havane mnpakTHUecKOro 3aHATHs cJlelyeT OOpaTUTh BHUMAaHHME Ha TEOPETUYECKHE
BOIIPOCHI 110 TeM€ 3aHATHA. [lepBOHAYaIbHO UIET U3JI0KEHUE TEOPETUYECKOIO MaTepralla TeEMbI
3aHATHS. 3aTeM B psJie BOIIPOCOB IMpernojaBaTelis ClEAyeT CKOHLEHTPUpPOBaTh BHHMaHUE Ha
OCHOBHBIX HJESX TEeMbI 3aHATHA. BOmpockl TOJKHBI BKIIOYATh B ce0si pa3jiMyHble Bapualuu
AJIEMEHTApHBIX CHUTYyallMil, O0TOOpa)KalolMX OCHOBHBIE WJEU TEMBbl 3aHSATHS B WX B3aUMHOUN
B3aMMOCBS3M. 3a/laBaéMble BONPOCHI-3a/1a4ll  JOJIKHBI OBITh KOPOTKMMHM U MaKCUMAaJIbHO
IPOSBIISATE B CTYACHTAX UX COOOPA3UTEIBHOCTbD.

Ilocne mpenBapUTENbHOM YacTH ClEAyeT HauMHATh pEIIaTh 3aJadd, UMEIIUX Ooiee
JJIMHHBIC COCHAPUHU BSaI/IMOI[efICTBHSI OCHOBHBIX I/I)Iefl TEMBI 3aHATH . HpI/I 9TOM CJICOYECT n30eraTh
TPYAOEMKHX 3a7ad, BKJIIOYAIOIUX OCBOCHHE HE3HAYUTEIIBHOIO 4HCia NPUEMOB. B mpomnecce
peICHHA 3aaa4u CICAYCT BCCrja YBA3BIBATL MIark ajaroputMa peliCHud 3agadud  C
TEOPETUYECKMMHU OCHOBAMHU M3y4aeMOro aJropuTMa M JOOMBAaThCS MOHMUMAHUS MEXaHHU3Ma
JIEHCTBHSI U3y4aeMOr0 aJrOpuTMa.

Paznuyaror ¢ppoHTAIBHBINH, HHAMBUAYAJIbHBIH 1 KOMOMHMPOBAHHBIN ONPOC.
@poHTANBbHBIN 0NPOC IPOBOIUTCS B popMe Oecebl IPernoaaBaTess ¢ rPyInoi.

OH OpraHM4ecKkd COYETAETCS] C MOBTOPEHHEM IPONJEHHOIO, SIBISISICH CPENCTBOM JUIS
3aKperyIeHus 3HaHU 1 yMeHui. Ero J0CTOMHCTBO B TOM, YTO Ha aKTUBHYIO YMCTBEHHYIO paboTy
MO>KHO BOBJIEYb BCEX CTYAEHTOB Ipymnmbl. JlJIss 3TOro BONPOCH! JTOJKHBI JOIYCKATh KPATKYHO
¢dbopMy oTBeTa, OBITH JIAKOHUYHBIMH, JIOTHYECKH B3aUMOCBS3aHHBIMU APYT ¢ Apyrom. C moMouipko


http://www.yandex.ru/
http://www.google.ru/
http://www.chem.msu.su/
http://www.chemnavigator.hotbox.ru/

(I)pOHTaJIBHOFO ornpoca npenoaaBaTcsib UMECT BO3MOKHOCTb IPOBCPUTH BBINTOJIHCHUC CTYICHTAMU
JOMAIIHETO 3a/laHUs, BBIACHUTH TOTOBHOCTDH I'PYIIIIBEI K U3YUCHHUIO HOBOI'O MaTepuala.

NuauBuayaabHbIi ONPOC MpenoiaraeT 00CToATeIbHbIC, CBSI3HbIE OTBETHI CTYICHTOB Ha
BOIPOC, OTHOCALIUICS K H3ydyaeMOMY y4yeOHOMY MaTepHany, MO3TOMY OH CIYXHUT Ba)KHBIM
yu4eOHBIM CPEJICTBOM PAa3BUTUS PEUH, MAMSITHU, MBIIUICHUS CTYIEHTOB. UTOOBI clenarh TaKyro
MPOBEpPKY Oojee IIyOOKOH, HEOOXOAWMO CTaBUTh MeEpe]] CTyIEHTaMH BOIPOCHL, Tpedyrolue
pa3BepHYTOro OTBETA.

Bompocel st MHIMBHUIYaqbHOTO OMpOCa JOJDKHBI  OBITh  YETKUMH, SICHBIMU,
KOHKPETHBIMH, E€MKHMH, HUMETh MPHUKIAJHOM XapakTep, OXBaTbIBaTh OCHOBHOH, paHee
NPONJCHHBI MaTepuan nporpammbl. VX conepikaHue TOJKHO CTUMYJIHMPOBATh CTYACHTOB
JIOTUYECKH MBICIUTh, CpPaBHUBATh, AHAIU3UPOBATh, NOKa3bIBaTh, MOAOUpaTh YyOenUTEIbHBIC
MPUMEPHI, YCTAHABIMBATh MPUYMHHO-CIICJICTBCHHBIC CBS3U, JelaTh 0OOCHOBAHHBIE BBIBOIBI U
3TUM CIIOCOOCTBOBATh OOBEKTUBHOMY BBISBICHUIO 3HAHUM CTYEHTOB.

Bonpocer 00b1YHO 33a0T BCell TpyMIe U mociie HeOONbIIoi may3bl, HEOOXOAUMOMN s
TOT0, 4TOOBI CTYAEHTHI TOHSJIM €r0 U NPUTOTOBWIIMCH K OTBETY, BBI3BIBAIOT [IJIsl OTBETA
KOHKPETHOT'O CTY/ICHTA.

IIuceMeHHass MpoBepKa HapsAy C YCTHOW SIBJISETCS BAKHEWUIIUM METOIOM KOHTPOJISA
3HaHUM, YMEHUH M HABBIKOB CTYAEHTOB. OIHOPOAHOCTH pabOT, BBINOJIHAEMBIX CTYIAEHTAMH,
HO3BOJISIET MPENBIBIATH KO BCEM OJMHAKOBBIE TPEOOBAaHUS, MONBITAET OOBEKTUBHOCTh OLIEHKU
pe3yibTaToB 00ydeHus. IlpumeHeHne 3Toro Meroia JaeT BO3MOKHOCTh B HanboJsiee KOPOTKHUMA
CPOK OJTHOBPEMEHHO IPOBEPUTh YCBOCHHME Yy4yEOHOTO Marepuana BCEMH CTYJIEHTaMU IpYIIIBL,
OINpEAEIUTh HapPaBICHUS Il MHAWBUIyaJIbHOU pabOThI C KaXkIbIM.

[TucbmenHast mpoBepKa UCMOIB3YeTCs BO BCEX BUIAX KOHTPOJIS U OCYILECTBIISICTCS KaK B
ayJIUTOPHOM, TaK U BO BHEAYAUTOPHON paboTe (BBIMOIHEHHUE JOMAITHUX 3aJaHI).

MeToan4yeckne peKOMEH/IAUM 110 HANMCAHUIO pedepaToB (A0KIAT0B)

Pedepar (moxman) — nmuceMenHast paboTa 1Mo onpeAeneHHOM HaydHOH mpobdiaeme, KpaTkoe
U3IIOKEHUE COJepKaHUS HAYYHOTO Tpy/Aa WM HaydHOU mpobnemsbl. OH sBiseTCs AEMCTBEHHOMN
(dbopMOil caMOCTOSITETLHOTO MCCIEAOBAHUS HAYYHBIX NMPOOJEM Ha OCHOBE M3YyY€HHUS TEKCTOB,
CIIENMATIFHON JINTEpATyphl, a TaKKE Ha OCHOBE JUYHBIX HAONIOJACHHM, HCCICIOBAaHUU U
MpakTUYecKoro ombiTa. Pedepar momoraer BoIpabOTAaTh HABBIKA U MPHEMBI CAMOCTOSITEIHLHOTO
HAay4YHOTO TIOMCKA, TPAMOTHOTO M JIOTHYECKOTO W3JI0KEHHUS W30paHHOW mpoOJIeMbl U
CIOCOOCTBYET MPHUOOIIEHUIO CTYJICHTOB K HAYYHOH JCSITEIHHOCTH.

[TocnenoBarenbHOCTh PaOOTHI:

1. Br16op Ttembl uccnenoBanus. Tema pedepara BeIOUpaeTcs CTy/I€HTOM Ha OCHOBE
€ro HayyHoro uHTepeca. Takke moMoIIb B BEIOOpE TEMbI MOKET 0OKa3aTh MPENoAaBaTeb.

2. [InanupoBanue uccrenoBaHus. BritoyaeT cocTaBieHUE KaJEHAAPHOTO IUIaHA
HAy4HOTO MCCJEOBaHMA W IulaHa TMpeanonaraemMoro pedepara. Kanengapublii 1uiaH
UCCIIEIOBAaHMs BKJIIOYAET CIEAYIOIIME 3JEMEHThI: BBIOOp M (OpMYIMpPOBAHHE TPOOIIEMBI,
pa3pa0oTKa IUIaHa HWCCIIEOBaHMS M IpeABapUTEIbHOro IjaHa pedepara; cOOp U H3ydeHUE
HCXOJHOTO MaTepHana, MOWCK JINTepaTyphl; aHAIW3 COOPAaHHOTO MaTepHana, TeOpeTHYecKas



pa3paboTka TpoOJIeMbI; COOOIIEHHE O TMPEIBAPUTENBHBIX pe3yabTaTaX HCCICIOBAHUS;
auTepaTypHoe 0hOPMIICHHE UCCIIEeI0BATEILCKON TPOOIIEMBI; 00CYKIeHHE padOThI (Ha CEMUHApe
U T.IL).

[Tnan pedepara xapakTepusyeT ero coaepkanue u CTpykTypy. OH JOKEH BKIIIOYAThH B
ceOsi: BBeICHUE, T/Ie OOOCHOBBIBACTCS AKTYaJIbHOCTh MPOOJEMBI, CTaBATCS IENb M 3aJadd
UCCIICIOBAHHS, OCHOBHASI YaCTh, B KOTOPOI PacKphIBACTCS COJIEPIKAHUE MTPOOIIEMBI; 3aKITFOUCHHE,
ryie 00001AI0TCs BEIBOJIBI 110 TEME U JAFOTCS MPAKTUYCCKUE PEKOMEHIAIIHH.

3. [Touck u w3ydeHue nutepaTypbl. s BBIABICHHS HEOOXOAMMON IUTEPaTypHhI
ciefyeT oOpaTUThCs B OMOIMOTEKY WM K mpenojaBarento. [loqodpannyto 1utepaTypy ciemayer
3auxcuposars cornacHo 'OCT no OubnuorpaduueckoMy OMUCAHUIO TPOU3BEACHUN TTEYaTH.

Jlist pa3zpaboTku pedepara J0CTATOYHO U3ydeHHe 4-5 BaKHEUITNX cTaTed 1Mo W30paHHOM
npobneme. Ilpu wu3ydeHuu mureparypsl HEOOXOAMMO BBIOMpATh MaTepuasg, HE TOJBKO
MOJTBEPKIAIOIINIA TO3ULIMIO aBTOpa pedepara, HO U MaTepUall JJIs TIOJIEMUKH.

4.00paboTtka matepuana. [Ipm 00paboOTKe MOTYYCHHOTO MaTepuaia aBTOP JOJDKEH:
CUCTCMATU3UPOBATL €TI0 IO pa3aciiaM,; BbIABUHYTH U 000CHOBAaTh CBOU TUIIOTE3bI; ONPCACIUTD
CBOIO MO3UIIHMIO, TOUKY 3PEHUS 110 PACCMATPUBAEMOM MPOOIIeMe; YTOYHUTh 00BEM H COJIEPIKAHHE
MOHATUI, KOTOPBIMH TPUXOAMTCS ONEPUPOBATh IPH Pa3pabOTKE TEMbl; CHOPMYIUPOBATH
ONpENENICHUsT W OCHOBHBIC BBIBOJBI, XapaKTCPHU3YIOLIUE pPE3yJbTaThl HCCIICIOBAHUS;
OKOHYATEJIbHO YTOYHUTH CTPYKTYpPY pedepara.

5. Odopmienue pedepara. [Ipu odpopmieHnn pedepara peKOMEHIYETCS IPUIEPIKABATHCS
creayronmx npaBuia: Ciaenyer mucath TO, YTO €T BBIPA3HTh CYIIHOCTH MPOOJIEMBI, €€ JIOTHKY;
[TricaTh CTPOroO MOCIIEA0BATENILHO, JIOTHYHO, JOKA3aTeIbHO (IO CXEME: Te3UC — 00OCHOBAHUE —
BbIBON); [IncaTh, BhIpakas CBOIO TMO3HUIIMIO, PONAraHaAupys MoJydeHHbIe pe3yabTathl; ITucaTh
OCMBICIICHHO, COOJIOasl TpaBWia TIpaMMAaTHKHA, HE 3JIOYIOTPEeOssis HayKOOOpa3HBIMH
BBIPpAXKCHUSAMMU.

Pedepat BbimonaHAETCS B COOTBETCTBUU C TPEOOBAHUSIMH CTaHAAPTOB, pa3pad0TaHHBIX JUIs
JIAHHOTO BHJIa JOKyMEHTOB. PaboTa qoimkHa OBITH BBINMOJIHEHA Ha 0€oil Oymare CTaHIapTHOTO
mucta A4. TekcT noymkeH ObITh OTHEeYaTaH Ha KOMIIBIOTEpPE B TEKCTOBOM penakTope Microsoft
Word u oTBeyarh CleAyHOIIMM TpeOOBAaHUAM: MapaMeTpbl IMOJeH CTpaHUIl JOJKHBI ObITH B
npenenax: BepxHee u HibkHee — 1o 20 MM, paBoe — 10 mm, sieBoe — 30 mm, mpudt — Times New
Roman , pazmep mpudra — 14, MexKCTpOUHbII MHTEpBal — NOIXYTOpHbIN. Hymepauus crpanul B
pedepare nomKHa OBITH CKBO3HOM, HauMHas C TpeTbe cTpaHuubl. Homep mnpocraBnsercs
apabckuMH U paMu CHU3Y KaKJJON CTpaHMIIbI CIIPaBa.

HpI/I H3JI0KCHUHU MaTepuaia HGO6XOI[I/IMO MNPpUACPKUBATHCA IIPUHATOIO IJIaHA.

bubnuorpaduueckuil CnMCOK COCTaBISETCSI Ha OCHOBE MCTOYHUKOB, KOTOpbIE ObLIN
IIPOCMOTPEHBl U M3y4Y€HBbl CTYACHTOM IpH HanmucaHuu pedepara. J[aHHBIA CIHCOK OTpa’kaeT
CaMOCTOSITENIbHYIO TBOPYECKYIO pabOTy CTYAEHTa, YTO IO3BOJSAET CYAMTb O CTEHNEHH €ro
MOJATOTOBKM M YINIyOJieHWHM B BbIOpaHHYIO TeMaTuKy. Bcs ucrnonbp3oBaHHas JuTepaTypa
pa3MeIaercs B CIEAYIOLEM NOPSAIKE: 3aKOHOAATEIbHBIE aKThl, IOCTAHOBJIEHUS, HOPMATHUBHbBIE
JIOKYMEHTBI; BCSl yueOHas JTuTeparypa B ajapaBUTHOM HOPSIKE, 3aT€M CPEJCTBA MEPHOIMUECKON
nevyaTy B aln(aBUTHOM MOPSAIKE; UCTOYHUKHU U3 ceTH VIHTepHeT.

Tembl pedepaToB (I10KJIaT0B)
1. TlpumeHeHHE MOHATHUS TPOU3BOAHON B IKOHOMUKE.



Mogenb JIeoHTheBa MHOTOOTPACIEBOM SKOHOMUKHU
@yYHKIUYA MHOTUX [IEPEMEHHBIX B 3KOHOMUUYECKOU TEOPUH
Uuncna ®dubdoHauun. 30JI0TOE CEUECHHUE.

V IMBHUTEILHOE YUCIIO IIH.

Maruueckue KBaJapaThbl.

3HaMEHUTHIC 3a7]a41 IPEBHOCTH.

NuTynims u matemMaTuka.

Pa3zButre nmoHsaTHS QyHKIIMH

10 CBs3b MaTEeMaTUKHU C IPYTUMHU HAyKaMH.

COoNoORWN

8. OIIeHO‘lHLIe Cpeacrea AJid TEKyIIEro KOHTPOJIA YCIIEBA€EMOCTH IO UTOTraM
OCBOCHHUSA NUCHHUILINHBI

BOHPOCLI K 9K3aMEHY

1. ITonsitue mHoOXkecTBa. [Ipumepsl MHOKecTB. Onepanuu HajJ MHOKeCTBaMu. JluarpaMmbl
Benna.

2.YucnoBasi TOCIEIOBATENbHOCT. MOHOTOHHBIE TOCHeI0BaTeIbHOCTH. (CrnocoObl
3ananus. CBoMCTBa.

3. IIpenen yncnoBoil mocien0BaTeIbHOCTH.

4. AGcomtoTHas BeJIMUMHA JEHCTBUTEIBLHOTO YHUCIIA.

5. [Monsatue pynkuuu. CriocoObl 3a7aHUsS PYHKIIMH.

6. IlonsiTHEe HESABHOM, OOPAaTHON M CIOXHOHN (PYHKIHIA

7. Onementapubie pynkuuu. [IpeodbpazoBanue rpadukoB GyHKIUH.

8. Kimaccudukanus ¢pynakiuii. [lonspHas cuctema KOOpIUHAT.

9.Ompenenenne npenena ¢yHknuu mo I['eitHe u mo Komm. DKBHUBaJIGHTHOCTH 3THUX
ONPEACIICHUN.

10. CsaoiictBa npenena Gynkuuu. OJHOCTOPOHHHE Mpeeibl () YHKIUH.

11. Ilpenen ¢pynkuuu B 6eckoneunoctu. Kpurepuit Komm cymecrBoBanus npezaena

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

13. BeckoneuHo Maible BennunHbl. CBOWCTBA

14. beckoneuno Gonbine BeauuuHbl. CBoiicTBa. CBsA3b MEXy OSECKOHEYHO MAaJbIMHU U
OECKOHEYHO OOJIBIIUMH BEIMYNHAMU

15. OcHoBHBIE TEOpEMBI O Ipeenax

16. JIBa 3amedaTeNbHBIX Mpeiena

17. HenpepsiBHOCTS GyHKIIUU. HekoTopbie cBOWCTBA HEMPEPBIBHBIX (PYHKIINH

18. Toukwu pa3pbiBa HyHKIIHH

19. Bpruncnenue npezaeno. PackpbiTie HEONpeIeIeHHOCTEH

20. 3agaua o MpOM3BOAUTEIHHOCTH Tpyna. Onpenenenne npou3BOAHOM.

21. 3aBHCHUMOCTBH MEX/1Y HEIIPEPhIBHOCTHIO U AU HEPEeHIUPYEMOCThIO (DYHKIUH.

22. (Cxema BBIYMCIICHHS MPOU3BOIHON. OCHOBHBIC TIpaBmiia T PepeHITNPOBAHUS.

23. IlpousBojHas HEIBHOM, 0OpaTHON U CIOXKHON (PYHKLUH.

24.  IlpowsBomHasi  (QyHKIMH, 33JaHHOW  TAPAMETPHUYECKUMH  ypaBHEHHUSIMHU.
[Tpon3BoIHBIE BBICHIUX MOPSIKOB.

25. [Ipon3BoHAs CTEMEHHO-TIOKA3aTeIbHON (YHKIIUH.

26. ITpaBuiio Jlonurans.

27.  JuddepenumanbHoe ucuncieHue (QYHKIUM MHOTHX TepeMeHHBIX  (dm).
OCHOBHBIE TIOHSATHS.

28.  Ilpenen m HEMPEPHIBHOCTH (HMII.

29.  YacTHOE U MOJHOE MpUpAIIeHUs GMIIL.

30.  YacTHBIe MPOU3BOAHEIE (HMII.

31.  Ilomnsit nuddepenman mm



32.  IIpou3BoaHBIE CTapUIUX MOPSIKOB U UX CBOMCTBA

33.  HccnenoBanue (GyHKIMU ABYX MEPEMEHHBIX HA 3KCTPEMYM.

34.  uddepennman (yHKIUM ABYX TEPEMEHHBIX. [ €OMETPHUYECKHN  CMBICTT
muddepeHmnmana. CpoiictBa  auddepeHmnuana. WNHBapunaHTHOCTH (hopMbI
muddepennmana.

35.  IIpumenenue nuddepennnana B NpuOIMKEHHBIX BHIYACICHUSX.

36. IuddepeHnnanbl BBICIIUX MOPSIKOB.

37. TlepBooOpa3znass. Heompenenenusiii  unTerpan. CBOHCTBa  HEONPEAEICHHOTO
MHTETpaa.

38. Meroabl MHTErpUpOBaHUS (HEMOCPEICTBEHHOE, 3aMeHa IePEeMEHHOW, METOoJ
UHTETPUPOBAHUS 110 YACTSM).

39. HMurerpupoBaHue NPOCTEHIINX pallMOHAIBHBIX (YHKIHI. MeToa HeonpeaeneHHbIX
KO3 PHUIIHEHTOB.

40. NHTerpupoBaHKE TPUTOHOMETPUYECCKUX (YHKITUH.

41. 3apauu, NIpUBOASAIINE K TOHATHIO ONIPEICICHHOTO HHTErpaa.

42. OcHOBHbIE CBOWCTBA OINPEEIEHHOr0 UHTErpaja. Teopema o cpeHeM.

43. TuddepeHnupyeMocTs HHTETpaja MO MEpeMEHHOMY BepxHemy mpenerny. Dopmyna
Herorona-Jleliouuna.

44. Merton 3aMeHbl IEpEMEHHOM. MeTo1 MHTETpUpOBaHUS 110 YACTSM.

45. BpluncieHue miomajei miockux (Guryp, Iiomaay MOBepXHOCTH BpALEHUS, JTUHBI
IyTH, 00bEMa TeJIa BpaIICHHUS.

46. . HecobctBeHHble uHTerpaibl nepBoro poga. CpoiictBa [IpusHaku cxomumocTu
HEeCOOCTBEHHOTO UHTErpasia 1-ro pona

47. HecobctBeHHble HHTErpanbl 2 poxaa. llpu3Haku cXoauMOCTH HECOOCTBEHHOTO
MHTETpaia 2-ro poja

48. Yucnossie psibl. OcHOBHBIE TOHATHS. CXOIUMOCTb psijia

49. HekoTopble CBOICTBA YHCIIOBBIX PSJIOB.

50. Heobxoaumplil mpu3HaK CXOIUMOCTH psiaa. ['apMOHUYECKU psl.

51. JocraTtouHble IPU3HAKKA CXOAUMOCTH PAIOB C IMOJIOKUTEILHBIMU YICHAMHU.

52. 3unakouepenyrouuecs psaasl. [Ipusnak JleitOnuna

53. 3nakomnepemeHHble psiabl. CBOWCTBA aOCONIOTHO U YCIOBHO CXOSIIUXCS PSIOB

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

pana.

IIpumepHbIe 321aHUA JJIsI CAMOCTOSITEJILHOH Pa0d0THI CTY/ICHTOB

IIpeaes u HenmpepbIBHOCTH (PYHKIUH
. . x*—1+Inx
Ipumep: Haittu npenen lim —— .
x—1 ex —e
Kax BusIHO, TpY MOTIBITKE HEMOCPEACTBEHHOTO BEIYHMCIICHUSI TIpe/iera Moay4aeTcs

0
HCOMPCACIICHHOCTb BUAA 6 . qDYHKI_II/II/I, BXOOAIINEC B YUCJIHUTECIIb U 3HAMCHATCIIb

IpoOH YIOBIETBOPSIOT TPeOOBAHMAM TeopeMbl Jlomurars.

F(x) =2x + l; g'(x) = e
X
, 2x+—
=1 g'(x) e’ e e’
7 —2arctgx

p p: Hai lim
Ipumep: Haittu npenen lim 3

e’ —1



3

fOE s g
) 2x? -2 2
lim| — = =—,
x—n 3 O+D)-1-(-3) 3

(1+x%)e* (=3)
Ecnu npu pemennn npuMepa nociie mpuMeHeHus npaBuiia JIonuTas momnesITka
BBIYHUCIIUTH Hpe):[eﬂ OIISATH HpI/IBOI[I/IT K HCOHpel[eJIeHHOCTI/I, TO HpaBI/IJIO .HOHI/ITaJISI
MOKET OBITh TPUMEHEHO BTOPOM pa3, TPETUH U T.J. TOKa HE OyJET MOJIy4YCH
pe3ynbTaT. EcTecTBEHHO, 3TO BO3MOXKHO TOJIBKO B TOM CJIy4ae, €CJIM BHOBb
MOJTyYeHHBIC (DYHKITUU B CBOIO OYEpE/Ib yIOBICTBOPSIOT TPEOOBAHUSAM TEOPEMBI
Jlotmrans.

X

2
Ipumep: Haiiti npeaen lim e —.
o x4+
' 31, ] ' x
f(x):ez(l+§x); g'x)=1+e";
1 £ 1 2 x 2 1 =
"x)=—e*+—e? +=e? =—e?(4+x); "(x)=e";
S (x) : : 4 2 (4+x) g'(x)
1 2 1
—e?(4+x) —(4+x)
lim = = lim
X—>00 e’ X—>0 *
eZ
1 3 .1
fw(x) — l 1 gm(x) — _e2 ’ hm — O’
4 2 x—o X
2e?
x2
IIpumep: Haiitu npenen lim -
X—>0 e
f'(x) =2x; g'(x)=2e*; )lg}o ;x = 2;' MIOJTYYHITH HEOTIPEICIICHHOCTb.
IIpumensiem npasuito Jlonurans eme pas.
S10=2  g®=4";  lim— =+ =0;
@ 2e™ oo
Jna camocmoamenvnozo pewienusn
. _ 2IXP+2-3x*+4
Haiitu  lim :
X 3x° —x?
3
: X® —X+2
Haiitu lim :
2% 2x% +/4x°% —1
72X _ 53X
Haitrn lim
x—0 2X — arctg 3x
JAudpepennuaibHoe HCUHCTICHUE.
IIpousBoanasn
Hpumep. Haiiti npomssoaayro GyHkmmn f(x) = (x* +3x) .
To mony4eHHo# BbIe hopMyIie HoTydaeM: u = X~ + 3X; V = XCOS X;

[pousBoanbie 3THX GyHKIMA: u' =2x+3; V' =cosx—xsinux;
OkoHYaTeIBbHO:
f'(x) = xcos x-(x* +3x)" " - (2x +3) + (x” +3x) "> (cos x — xsin x) In(x> + 3x)



X

ITpumep. Haiitu npousBoaHyto GyHKIuu y = Intg X

2 sinx
, 1 1 1 sinx—xcosx 1 SinX—XCoSXx Sinx—sinXx+ xXcosx
y = ’ AT 3 = - 3 = .
X 2 X 2 sin” x . X X sin” x sin” x
g — cos” — 2sin—cos —
2 2 2 2
_ XCOSX
sin® x

Ipumep. Haiiti npou3BoAHYI0 QYHKIUH ) = x2e" Inx

2 ' 2 1 2 2 2 2 2
y':(xze" )1nx+xze" —:(2xex +x’e’ 2x)h1x+xe" =2xe” (1+x%)Inx + xe"

X

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

Jna camocmoamenvnozo pewienus
Haittu npoussoanyw: Yy = cCtg Jx
Haiitu nmpousBoanyro: y =sin x-e”
Haiitu npousBoznyio: y = (2x+3)°
Haiitu npousBonyio: Y = e
Haiitu npoussoanyto: Y = log,(In* x).

4
Haiitu npoussonnyo: Y = (COSX)e :

Haiitu npoussoanyo: Y = arctg (4\/ X+2).
Ipniio:kennsi NpOU3BOAHOM.

IIpumep. HaiitTu acuMOTOTHI ¥ TOCTPOUTD IpadUuK PYHKIUH y =

1) Beprukanbubie acuMntotel: y—>+o X—0-0:  y—>-c0  X—0+0,

CJIeI0BaTeNbHO, X = 0- BEpTUKalIbHAs aCUMITOTA.
2) HakJioHHBIC aCHMIITOTHI:

2
k= imLz’Cl=ﬁm(1+2_ij=

X—>0 x X—>00!

2 _ 2 1 2
b=1im(f(x)—x)=lim[L2XI—xj= im(x t2x—l-x J= im(
X—>w X—>0 X X—>0 X—>0

Taxum oOpaszom, npsimast y = X + 2 sIBJII€TCSI HAKJIOHHOM aCUMNTOTOM.

[Hoctpoum rpadux GpyHKIUH:

x> +2x—1

x’ +4

Ipumep: Mccenenosars GyHKIMIO y = ——— U IIOCTPOUTH €€ IpaduK.
X

1. O6nacteio onpezeneHus GYHKIUH SBISIIOTCS BCe 3HaUEHUs X, kKpome X = 0.

2. (DYHKI_[I/ISI SABIIACTCA (bYHKLIHCfI 0611161“0 BuJa B CMBICJIC YCTHOCTHU M HCUCTHOCTH.



3. Touku mepeceueHus ¢ KOOpAMHATHBIMH OCSIMH: C ocbio Ox: Y =0; X = — V4
c oceto Oy: X = 0; Y — He CyIIeCTBYeT.
4. Touka x = 0 sBHIsIeTCS TOUYKOM pa3priBa lim y = oo, ciegoBarenabHO, mpsiMast X = 0
x—0

ABJISIETCS] BEPTUKAJIBHON aCUMIITOTOM.
HakJioHHBIE acHMOTOTHI MiieM B Buze: Y = kX + b.

3
k= 1im 2 _ jim +4:1im(1+ij:l

X—>0 X X—>0 x3 X—>00 x3

: . (X’ +4 .4
b =Tim(f(x)—kx) = hm(x 2 x|=lim= =0
X—>0 X—>0! x X—>0 x
Haknonnast acumiirora y=X.

5. Haxoaum TOUKH 3KCTpeMyMa (pyHKITUH.
y':l—%; y=0npux=2, yy=oconpux=0.
X

y' >0 npu x € (-0, 0) — hyHKIMS BO3pacTaer,

y' <0 mnpu x € (0, 2) — dyHkuus yobiBaer,

y' >0 npu x € (2, ©) — QyHKIHs BO3pacTaer.

Takum oOpazom, Touka (2, 3) ABASETCS TOUKOM MUHUMYyMA.

Jnist onipeniesieHus XxapakTepa BBITYKIOCTH/BOTHYTOCTH (DYHKITMH HAXOAUM BTOPYIO
IPOM3BOJIHYIO.

24 .
y" == >0 npu mobom x # 0, crenosarTenbHo, GyHKIWMS, BOTHYTas HA BCEH
X

00J1aCTH OTpeICICHUSI.
6. [Toctpoum rpadux GyHKIHH.

Jlna camocmoamenvnozo peutenus
x*=2x+3
HccnenoBath PyHKINIO. y = —2 U TIOCTPOUTH €€ rpaduk.
X+

HNHTerpajbHoe HCYHCICHHUE.
HeonpenejieHHbI HHTErpal.

IIpumep. Haiitu HeonpeneneHHbIH HHTETpall I\/ sin x cos xdx .
Caenaem 3ameny t = sinx, dt = cosxdt.

j\/?dz - jt”zdt - %z“ +C= %sinm x+C.

[Tpumep. I x(x* +1)*" % dx.



Bamena ¢t = x> +1; dt =2xdx; dx= ?; [Tony4aem:
X

J.tmﬂ:lj‘tmdt:l.%ﬁ/z O 32 LC- (x2 +1)5/2
2 2 5 5

+C;

’ . u=x>; dv=sinxdx;
IIpumep. _[x sin xdx =

=—x? cosx+_[cosx~2xdx =
du =2xdx; v=-—cosx

{u =x; dv=-cosxdx;

) =—x’ cosx+2xsinx—jsinxa’x]:—x2 cosx+2xsinx+2cosx+C.
du=dx;, v=sinx

IIpumep.
) ) 1 1 1 . 1 .
Ism7xsm2xdx = —IcosSxdx ——Icos9xdx =—sinS5x——sin9x+C.
2 2 10 1

4 2 -2
J- _ dx : :J- dx _{dctg X _ : }:—2ctg2x+C
sin” xcos” x X

sin” 2x dx sin

Jlna camocmoamenvnozo pewienus
HaiiTi unrerpasist:

[ xarctgxdx.
X3 +1 X3 +6x% +13x+9
——dX. . j —dx
x> — X (x+1)(x +2)
I5x4—x3+4x2+8dx I dx
2 . .
X*—8 XA X2 +x-1
2 =3
COS“ X sin ° X
j — dx . j—dx
sin” X 4 + cos X
OmnpeneseHHbIN HHTErPaJ
IIpumep.
1 x:SiIlt; n/2 n/2 17':/2
I\/I—xzd = = I\/I—smztcostdt= J.cosztdt=— J.(1+0052t)dt=
0 a=0;p=m/2 0 0 29
1( 1. jm T 1. T
=—|t+—sin2¢ =—+-—sinmw=—.
20 2 . 4 4 4

Hna camocmoamensnozo peuienus
Halitn nHTErpabl:

2 .2 2 —X
J'X zzdx jex(ix—zez jdx
T X e X
© (1 2a ¢ 1

| —— d d
J.Zcosidx ]E 1 dx
0 ? 7sin? =

2 2

JAu¢ppepenunaibHbie ypaBHEHHUS
—2x

cos y

Ipumep. Haiitu obuiee pemenne auddepeHnaibHOro ypaBHeHus: yy' =



ycosy-ﬂ =-2x
dx

ycos ydy = —2xdx

j ycos ydy = —ZJ xdx
WHTerpai, cTosmuii B JIEBOW 4acTH, OEPETCS 10 YacTsIM

u=y; dv=cosydy; : . :
J.ycosydy: :ysmy—.[smydy:ysmy+cosy

du=dy;, v=siny
ysiny+cosy=—x>+C
ysiny+cosy+x>+C=0
- 9TO ecTh OOIIMH MHTErpajJ UCXOAHOTO MU(QEpEeHINATHLHOIO YpaBHEHUS, T.K.
uckomast (pyHKIMS M HE BBIPAKEHA Yepe3 HE3aBHCHMYIO IepeMeHHYyIo. B sTom u

3aKJTFOYAETCS OTJIMYMe O0Iero (4acTHOr0) HMHTerpaja oT olmero (4acTHOTO)
pelieHust.

Ipumep. Haiitu pemenue auddepeHnnanbHOro ypaBHEHUS % =In y npu ycioBuu

y(2)=1.
dy
dr — In ydy
y

_ (Inydy
Idx—f 5

x+C:Imyﬂmy)

2

In” y

x+C=

2
pu y(2) = 1 monyqaem 2+C:1n21; = 2+C=0;, = C=-2;

Uroro: 2(x—2)=In" y; wm y=e">* - vacTHOE pemenne;

N2x-4

Iposepka: y' =e* , UTOTO

2
+2+2x—4
+\2x-4 + [ox—_4
%:e 5_2\/4)6 ) =++2x—4 =1Iny - BepHO.
Yy e VT
IIpumep. Petuts ypaBHEeHHE V' = ¥
dy %
dx Y
yf%dy =dx
J-yf%dy = Idx
3y% =x+C
27y = (x + C)’ - 06mmii uHTErpan

%.

y= 2L7(x +C)* - obee pelienue

Ipumep. Pemnts ypasHenune ¥’ = x(y° +1).



5 =dx; nyy :fdx;
2

arctgy=x—+C; y=tg(£+C];

2 2

Jna camocmosamenvnozo pewienus

Pemmts nuddepenimansHoe ypaBaenue dx = dy(3 - 2X) :
Pemuth puddepennyansHoe ypapHenne: yx°y' = Jx
Pemute quddepennuansuoe ypapaenue: y" + 2x(y')2 =0
Pemmuts muddepennmansroe ypapuenue: (3x —1)dy = y2dx
Pemmte muddepennmansHoe ypaBaenue: y” = sin 3x
Pemmts nuddepenimansHoe ypaBHEHHE: (1+ NG )dy = (y? —=1)dx
Pemmts nuddepeninansHoe ypaBHenue: y' = 2\/§e2X

Pemmmts quddepennmansioe ypapuenue: Y —5y’ +6y =e*
YuciioBbie psibl

IIpumep. OnpenennuTs CXOIUMOCTD psijia Z

n=1 2"
1+l
un:i; ”n+1=n+11; i Yot _ (n+11)2 n+1= ”:l<1
2" 2™ oy "—>°° 2" n 2n 2 2

BeiBoa: psin cxoautces.
2 3 n

x° X
IIpumep. MccnenoBaTe Ha CXOOUMOCTD PsI X + > + ? ot —+..
n

[Ipumensiem npusnak JlanamOepa:

xn+l
lim |2zt = Jim |2t L] = hm| |: lim|——| =x] .
N—>00| u N—>00, xn N—>00| n+ | n~)oo
n
n I’l

[Tosrydaem, 4TO 3TOT psiA CXOIUTCS IPU |x| < 1wu pacxoaurcs npu |x| >1.

Teneps onpenenum cXOAMMOCTh B TPAaHUYHBIX Toukax 1 u —1.

Mpux=-1: -1+ % 1 + 1 ... pAn cxoauTes no npusHaky JleitOnumna

1 1 1 .
[Mpux=1: 1+ 5 +—+...+ —+... paa pacxoautcs (rapMOHUUYECKUI psin).
n

Ansa camocmoamenvnozo peuwienus
HccnenoBaTh cX0AMMOCTB psiZia € MOMOLIBIO IPEIENbHOI0 MPU3HAKA (3TATOHHBIH

pan
1., &2n°+3
a, = _a) Z 4
n = nT -1
HccnenoBaTh CXOAMMOCTD Psijia C TOMOIIBIO MPEETbHOT0 MpU3HaKa (3TaIOHHBIN

. 3n++/n?+3n

1
psin b, =—a):
n nZ_:‘i/nG—zjan2 +10

I/ICCJ'IeJIOBaTB CXOOUMOCTHE psdaa Mo NprU3HaKy JIaHaM6epa: z 3n 1
n=1 -




> ="

Haiitu ycioBHYI0 MM aOCOTIOTHYIO CXOJIUMOCTh psfa: Z

~2n+3
y = (—1)"n
HaiiTu ycioBHYIO Wi aOCOMIOTHYIO CXOJIUMOCTh psija: Z—
T on+1
Cmenennbvie psaosl
2 3 n
X X
IIpumep. Haiitu 001acTh CXOIUMOCTH psiia X + B + T ot
! n!
Haxoaum panuyc CXOAMUMOCTH
1 ‘
. |a,_ . |(n—1
R =lim ’”|=11 (=D _ | |:11m|n| |oo] .
n—>0 an | n—>0 1 f’l—)00| (n 1)'| n—>0

n!

CrnenoBarenbHO, JAHHBIN PSJT CXOAUTCS MPH JIF0O0M 3HadeHUH X. OONIMIA YWICH 3TOTO
psiia CTPEMHTCS K HYJTEO.

n

lim 2 = 0.

n—>0 n!

na camocmoamenvnozo pewienus

00 n
Haiiti 06macTh CXOMMOCTH CTEIICHHOTO Psijia Z
n=1

n

X
Haiitu ayiuHy MHTEpBajia CXOUMOCTH CTETIICHHOTO Psizia Zn—
~2".(n+1)
. = x + 1
Haiitu anmuHy MHTEpBaia CXOAMMOCTHU CTEIICHHOTO psija z 2 1
n=1 n +
@DYyHKIMU MHOTHX IepeMeHHbIX
IIpumep. Haiitu nonusiii nuddepennman GyHKIUN z = %
X =y
oz _ 2y
ax (x2 _ y2 )2
2 _ Y=y )-y(2y) X =yt+2y' x4y’
oy (x* =»?)’ =y =y
2 2 + 2
dz=——2 gy T TV

(x*=y) (P =y?)

Ansa camocmoamenvnozo peuwienus
HaifTn yacTHEIE MPOM3BOIHBIE 2-T0 OPSAKa QYHKIMH Z = X° —5Yy —4X+ Xy + y?

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

Haiitu nonuenii quddepenuman GyHKINU Z = \/z —x?y® mpu x=1, y=2, dx =0,1,
X

dy=0,
Haiitn nonusiit nuddepennman pynkunn z =1+10xy +y + 2% — 2y®

IIpuMepsI 3K3aMeHALIMOHHBIX OUJIETOB

IK3aMeHANOHHBIN Ouiaer Nel



Kadenpa maremaTinueckoro aHanmsa
Jucuumimza mamemamuyecKuti anaius
@akynbTeT  IKOHOMUYECKUU

Kypc 1

1. [TpousBoHAS CIIOKHON (YHKITHH.
2. Pewnts nudepennuansaoe ypasrenue: yx2y' = /X

3. HaiiTi HauGoubluee 1 HaAUMEHbIIee 3HaueHns QyHkmun Y = 3X — X° —1Ha oTpeske [— 2;4]

IK3aMeHAIMOHHEIN 0nJier Ne3

Kadenpa maremaTnueckoro ananusa
Jucuumimza mamemamuyecKuti anaius
®DakynbTeT  IKOHOMUYECKUU

Kypc 1

1. HeonpeneneHHbl HHTErpal.
2. Haiitu npou3BojiHyt0: Y = /14 COS X

o0 n
3. UccaenoBath CXOAMMOCTD psijia 1Mo npu3Haky JlamamoOepa: z 37
1o+

IK3aMeHAHOHHBIN Ouer Nel5s

Kadenpa maremarinueckoro anaimsa
JucuuminHa mamemamuueckuil anaius
®dakynbreT  OKOHOMUUECKUll
Kypc 1
1. Beimykiocts 1 BorHyTocTh rpaduka pynkuuu. Touku neperuoa.

2
2. Petiuth muddepeHaabHoe ypaBHEHUE: (l —1jy' = (XJ
X X

X+1
X2 +3

1
3.Haiitu I dx

0

9. VYuebGHo-MeTOaAMYeCKOEe M HMHPOPMALMOHHOE O0ecTiedeHHe TUCHUTLINHBL (MOTYJIs1)
Crnmcok pekoMeHayeMoil JJuTepaTypbl

HanmenoBanue N3n-Bo

a) OCHOBHasI JINTEPATypa

1 | @uxtenromnsi ['puropuit Muxaiinosuy
CII6.: Jlanb, 2015

OcHOBBI MaTEMaTHIECKOTO aHaiausa, y4eOHUK // PBC "Jaus"
https://e.lanbook.com/book/65055



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

2 y y dusuko-
Munopckuii Bacunnii [TaBnosuu
MaTEM.JIUT-PBI,

COopHUK 3a/1a4 TIO BBICIIIEH MaTeMaTHKe, ydeOHOoe mocoone 2010

3 |bepman I'.H. COopHuk 3amau mo kypcy maremartudeckoro CII6.: Jlanb, 2016
aHaIM3a : yaeOHoe noco6wue. // DbC "Jlanp"
https://e.lanbook.com/book/89934

4 Kynapssues JI.JI. Kypc maremarndeckoro anaiamsa B 3 T. M.: IOpaiir, 2016
Towm 1: yueOHMK 1)1 OakaiaBpoB

5 Wnbun Bragumup AnexcanapoBud

- [Ipocnekr, 2011
MatemaTnueckuii ananus. B 2-x 4., yueOHUK P ’

6 (Beicimas mareMaTuka JUisi 5)KOHOMHCTOB, YICOHUK MO/ IOHUTU-IIAHA,
penakuueir H.ILL.Kpemepa 2014

0) JOMOJIHUTE/IbHAS JIUTEpaTypa

7 |Denoprok Muxann Bacuisesuu JTUBPOKOM,
OOBIKHOBEHHbBIE TuQdepeHIraIbHbIe YpaBHEHUS, 2015
y4eh.mocodue '

8 |Koctpukun A.UM.. .2 : Maremarndeckuii aHaIm3. M.,2009

9 Jlekumu no mareMaTnueckomy ananmusy. becos O.B. ®duzmatiurt, 2016

10 Bamopoxen I'.M. PykoBoactBo k pemienuto 3amad 1o CII6.: Jlans, 2014
MaTEMaTHYECKOMY aHaIU3Yy: yuebHoe noco6wue. // DbC "Jlanp"
https://e.lanbook.com/reader/book/149

B) MHTEpHET-pecypchl

ba3el qaHHBIX, HHPOPMAITMOHHO-CITPABOYHBIE U TIOMCKOBBIE CUCTEMBI
-MHpopmalOHHBIM MaTeMaTHYECKH TOpTaj BCSl MATEMaTUKa B OJTHOM MECTE:
http://allmath.ru/mathan.htm
- ®enepanbHbI THPOPMAIIMOHHBIN nopTan « JkoHoMuKa. Conuonorus. MeHe»KMEHT»
(Paznmensr: Kuuru u cratbu; YueOHbIE TporpaMmbl; JKypHaIbHBIH 3a).
- http://bookfi.org - snexTponHast GudIHOTEKA
- http://gen.lib.rus.ec - 6udbmrorexa Genesis
- http://www.twirpx.com - anekTpoHHas OUOIHOTEKA
- http://mathnet.ru - obmepoccuiickuii MaTeMaTH4eCKU TOPTAI
- http://smath.ru/lib/ - nonHOTEKCTOBBIE KOJIEKIMH KypHATOB (6ubnmorexka KOMIU BHI PAH)
- OBC "KoncynbranT crynenra" (http://www.studentlibrary.ru)
- OBC «YHuBepcuterckas oudanoreka onnaitay (http://www.biblioclub.ru)

l“! COCTaB JIMIICH3MOHHOI'O 1 CBO6OJIHO pacrnpocTpaHdIeMOro mporpaMmMHOIO 06ecnequI/Is{,
B TOM YHUCJIC OTCYCCTBCHHOI'O IIPOU3BOJICTBA


https://e.lanbook.com/book/89934
https://e.lanbook.com/reader/book/149
http://bookfi.org/
http://gen.lib.rus.ec/
http://www.twirpx.com/
http://mathnet.ru/
http://smath.ru/lib/
http://www.studentlibrary.ru/
http://www.biblioclub.ru/

L}

HaumenoBanue

Ne norosopa (JiuueH3ust)

n/n
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r.
2 Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
6 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
8 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
9 OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
10 | OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
11 | OfficeStandard 2010 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r

Cucrema TecTUpPOBAHUSA Ne 468 ot 03.12.2013 UII Cynratynun P.T. (6eccpouno)
12| sunravWEBClass

AHTHBHPYCHOE TIPOTPAMMHOE Ne 17E0-180222-130819-587-185 ot 26.02. 2018 1. 10
13 obecneuenue KasperksyTotalSecurity | 14.03.2019 r.(mpoanena mo 2021 r.)

Cuctema ympasneHust 6azamu qanHbix | CBoOOHOE mporpaMmmMHoe obecrieuenne(0eccpoyHo)
14 | MySQLFireBird

Cucrema MOUCKA TeKCTOBBIX | Ne 795 ot 26.12.2018 (netictBurenen qo 30.12.20191) ¢
15 3aumMcTBOBaHUM «AHTUIIaruar. BY3» | 3AO «Antu-Ilnaruar» npoanena go 2021 r.

Koncynprant+ Ne 430-2017/614 0111.01.2017 r. OO0 «Dact-Mudopm»
16 (6eccpouno)
17 lapant 01.2020-12.2021r.

10. MaTepuajibHO-TeXHHYECKOE OCHALICHUE JUCIUIJIMHBI:

VYueOHblE ayaUTOPUU JJIs1 3aHITHH CEMHHAPCKOTO THIIA,

KYpPCOBOTO TMPOEKTUPOBAHUS

(BBITIOJTHEHUST KYPCOBBIX PabOT), TPYNIOBBIX M WHIWBHIYaTbHBIX KOHCYJBTALUM, TEKYIIEro
KOHTPOJII M  IPOMEXKYTOUHON NpernoaaBaTeIbCKUN CTOJIBI
o0ydJaronMxcs; CTynbsi; Kadeapa; KiaccHas JOCKA, MYJIbTHMEIUHHBIN KOMIUIEKC (IIPOEKTOP,
JKpaH), HOYTOYK, MpPOrpaMMHOE obecrieyeHue: Windows 8.1
Professional;OfficeStandard 2010; AnTHBHpycHOe mporpammHoe obOecredeHne Kasperksy

aTTCCTalluu. CTOJI; CTYJI;

KOJIOHKH,
Security Cloud; Cuctema noucka TeKCTOBBIX 3aMMCTBOBaHuil «AHTHILIaruat.BY3»; [Iporpamma

it OBM «baHK BOIIPOCOB JUTst KOHTPOJIs 3HaHMi; KoucynpranT mitoc; ['apant; Moodle, Cisco
Webex;



Poccuiickas ®enepanms, 362025, Pecniyonuka Cesepnas Ocerusi-Ananus, . Brnagukaskas, yi.
Baryrtuna, 44-46, yue6nsrit koprryc Ne7, ayn.604,606

JlaGopaTopuu - KOMIBIOTEPHBIE KJIACChI AJIS TEKYIIEr0 KOHTPOJIS (TECTUPOBAHUE):
[IPENOIABATEIIbCKUI CTOJI,

HpeHOI[aBaTeJ'IBCKI/Iﬁ CTYJI, CTOJIBI o6yqa}0mnxc>1, CTYJIbi, KJIaCCHAA JTO0CKa,

MYJIbTUMEIMHUHBIA  KOMIUIEKC (MPOEKTOp, JKpaH), kosoHkw, IIK mnpemomaBarens, IIK
obyuaromuxcst, nporpammaoe obecrneucaue: Windows 7.1 Professional;OfficeStandard 2016;
WinRar; MicrosoftVisio; MicrosoftVisualstudio; KasperskySecurityCloud; KoucynsrantILioc,
I'apanT, Ilporpamma mis OBM «bank BOmpocoB yisi KOHTPOJs 3HaHUi», Cucrema moucka
TEKCTOBBIX 3auMcTBOBaHui «Anturuiaruar.BY3», Moodle, Cisco Webex.

Poccuiickas @enepanusi, 362025, Pecnyonuka Cesepnas Ocerus-Ananus, r.BianukaBskas, yiu.
Baryruna, 44-46, yaeOubIit kopmyc Ne7, aym.208

[TomernieHust 17151 CAMOCTOATENBHOM paboThI:

- KOMIIBIOTEPHBIE KJIACCHI C JOCTYIIOM K pecypcam ceT HMHTepHeT: npenogaBaTeabCKui CTodl,
MPENOIaBaTeIbCKUN CTYJI, CTOJIbI OOYYaIOIIMXCS, CTYJbs, KJIacCHasi JOCKa, MYJIbTUMEIUUHBIN
KOMIUIEKC (IIPOEKTOp, 3KpaH), kosoHkH, [IK npenonasarens, [IK oOyuaromuxcs, nporpaMmHoe
obecnieuenne: Windows 7.1 Professional;OfficeStandard 2016, WinRar;  MicrosoftVisio;
MicrosoftVisualstudio; KasperskySecurityCloud; Koncynwsrantllitoc, ['apant, [Tporpamma s
OBM «bank BOmpocoB AJjii KOHTPOJISI 3HaHUK», CHUcTeMa MOUCKA TEKCTOBBIX 3aMMCTBOBAHUU
«Antumnarnar.BY3», Moodle.

Poccuiickas ®enepanus, 362025, Pecnybnuka CeBepnas Ocerusi-Ananus, r.Bnagukaskas, yi.
Baryruna, 44-46, yaeOHnsbrii kopryc Ne7, ayn.415.

- OuONMMOTEeKa, BTOMYMCICUHTAIBHBIN3AI:  CTOJIBI, CTYNbsI, KOMIIBIOTEpHI  (BT.4.
cBeixogoMBuHTepHET, goctynomMBDUOC), mnporpammuoeobecnieuenue: Adobeflashplayer 31;
Adobereader 10; Java 6.0; K-LiteCodecPack; Winrar; MicrosoftOffice 10; MicrosoftVisio 10;
MicrosoftVisualstudio; KoncynbranTmoc. Moodle, CiscoWebex,
yueOHblenHayyHbleOoHIBI0N0I0TeKHCOI'Y, TOCTYNKIIEKTPOHHBIMOMOIMOTEUHBIMpPECYPCAM:

OBbC "YHuBepcuterckas oudauorexa Online” http://www.biblioclub.ru

OnekTponHas oubimoreka auccepranuii PI'b (3B PI'B) https://dvs.rsl.ru

DnexkTponHas oubnmoreka «KoHCynbTanT cryaeHTa» http://www.studmedlib.ru/

Hayunas snekrponnas oudnaunoreka eLibrary.ru http://elibrary.ru

basa mannsix «3BC elibrary» http://elibrary.ru

Onekrponnas oudnunoreka «FOpaii» http://biblio-online.ru

Poccuiickas ®enepanus, 362025, Peciyonuka Cesepuas Ocerusi-Ananus, r. Bnagukaskas, yi.
Leperenmn/BaryTtuna, 1.16/19, yuebnsIii kopi. 6.


http://www.biblioclub.ru/
https://dvs.rsl.ru/
http://www.studmedlib.ru/
http://elibrary.ru/
http://elibrary.ru/
http://biblio-online.ru/

