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1. HauMeHoOBaHue TUCHUILIMHBI.
b.1.1.2.1. «Marematuka.

2. IlepevyeHb MJIAHMPYEeMBbIX Pe3yJIbTATOB OCBOEHHSI 00pa30BaTeIbHOM
nporpamMMbl (mepedyeHb KOMIIETEHHHM) € yKa3aHMeM HHIMKATOPOB HX
JAOCTHKEHUS ¥ TJIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHs 10 I CHUILIUHE.

CUCTEMHBIN MOIXO/
JUTISL pELIeHUst
OCTaBJIEHHBIX 3a/1a4

2. O00CHOBBIBAET
CYIIHOCTb
MIPOUCXOJIAIIETO,
BBISABIISIET
3aKOHOMEPHOCTH,
MMOHUMAET MIPUPOTY
BapHaOeIbHOCTH.

3. ®opmupyer
MPU3HAK
KJacCU(UKAILINH,
BBIIENSET
COOTBETCTBYIOIIHE MY
TPYIIIBI OJTHOPOTHBIX
«00BEKTOBY,
UICHTHQHUIIHPYET
oO11e CBOUCTBA
SIIEMEHTOB JTHUX
TPy, OIIECHUBAET
MOJTHOTY Pe3yJIbTaTOB
KJ1acCu(UKaILNH,
IIOKa3bIBAET
MIPUKJIAIHOE
Ha3HaYeHHe
KJIaCCU(PMKAIIMOHHBIX
TPYIIIL.

4. I'pamoTHO,

Tabmuma 1
Kox Muaukaropsi Pe3yabTatbl 00yueHust
KOMIIE- HaunmenoBanue 10CTHZKEHHS (ymMeHHSI U 3HAHUA),
TeHuH KOMIIeTeHIIUH KOMMETeHIHH COOTHEeCEHHbIe ¢ KOMIIeTeHI[USIMU
AOCTHKEHUs] KOMIIeTeHIIHH
YK-10 | Cnoco6HOCTb 1. Yerko omuchiBaeT | 3HATh: OCHOBHBIE CBEJCHUS O POJIN
OCYI_HCCTBJ'ISITB HOI/ICK, COoCTaB u CprKTypy IIaHHI)IX u I/IH(l)OpMaIII/II/I, €€ COCTaBC
KPHTHYECKU TpeOyeMbIX TaHHBIX U | U CTPYKTYpC, HX BAXHOCTH LA
AHATM3HPOBAT, uHpOpMAaLHy, aHalM3a U PEIICHUS COBPEMEHHBIX
T rpaMoTHO peanmsyer | PAKTHUECKHX 3a/[a4aX COLHAILHO-
IPOLIEcCh HX cOopa. | YKOHOMHYECKHX JUHAMUKH.
CUCTEMAaTU3UPOBATh pon pa, y .
06paBOTKH i | YMeThb: 4eTKO ONmUChIBATH COCTAB
HH(OpMAIHIO, S — CTPYKTYpY JIaHHBIX U UHGOpMAIUH,
HCII0JIb30BAaTh PHpeTatlii. WCIIOJIB3YEMBIX B PEIIAEMOi 3a1ay4e,

IPAMOTHO PEAJIM30BaTh IPOIIECC

coopa TpeOyeMBIX JaHHBIX H©
uHpopmanuu, uX O0OpadOTKH |
HWHTEPIIPETAIAH.

3HaTh: OCHOBHBIE MaTeMaTHYECKHE
npreMbl 000CHOBAHHSI CYIIHOCTH U
BBISIBIICHUS 3aKOHOMEpPHOCTEH
aHAIN3UPYEMOTO COIMATBHO-
HKOHOMHUYECKOT0 IpolLecca.

YMerb: 000CHOBBIBATH CYIIHOCTb
pemaeMoil  3amaud,  BBISBIIATH
3aKOHOMEPHOCTH, OHUMATh
IPUPOY BapHaOEIbHOCTH.

3HaTh: OCHOBHBIE MAaTEMAaTHYECKHE

MIPUEMBI KJ1acCU(UKAIH,
BBIJICJIEHUSI TPYHN  OJHOPOJHBIX
00BEKTOB B perraeMoit
MPaKTUYECKON 3ajaye,
UACHTUPUIIMPOBATE WX  0OO0IIHe
CBOMCTBA.

Ymernb: copmMupoBaTh MPU3HAK
KJaccuukanmum 00BEKTOB
U3y4yaeMoin 3ajaui,
UACHTUPUIUPOBATE HUX  0oO0Iue
CBOWCTBA,  OLEHUTb  IOJHOTY
pe3yabTaToB KJaccu(uKaIu,
MOKa3bIBaTh NPUKIIaHOE

Ha3HaueHUe KIacCU(pHUIMPOBAHHBIX
TpyIIL
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JIOTHYHO,
apryMEHTHPOBAHO
¢bopmupyer
COOCTBEHHBIE
CYXXJIEHUS U OLICHKH.
Otnuyaet GakTel OT
MHEHUM,
HHTEpIIpeTalui,
OLIEHOK U T. 1. B
paccyXIeHHSIX
JPYTUX YYaCTHUKOB
NESITeIbHOCTH.

S.ApryMeHTHUpPOBaHHO
Y JIOTUYHO
MIPEJICTaBISIET CBOIO
TOYKY 3PCHHS
IIOCPECTBOM U Ha
OCHOBE CCTEMHOT'O
OTIHMCaHUS.

3HaTh: METOAbI CUCTEMHOT'O
aHaim3a, COBPCMCHHEIC
MAaT€MaTH4YCCKUC nOoAXOJbI K|
AHAJIN3Y conualibHO-

HKOHOMHUYECKUX IMPOIECCOB, OLEHKE
MPUHUMAEMBbIX PEIICHUN.

YMmerh: chopMUpOBaTh
COOCTBEHHBIC CY>KJICHUS U OLIEHKH O
pelmaeMoi MPaKTUYECKOH 3aaade,
JOTUYHO U apryMEHTHPOBAHO
M3JIaraTh CBOIO TOYKY 3pEHUS Ha
OCHOBE CHUCTEMHOTO OIHUCAHUSI.

3HaTh: COBPCMCHHLIC
MAaTEMATUYCCKUC MCTOABI
HCCIICOOBaHUA COIIMaJIbHO-
9KOHOMHYCCKHX IIponeCcCoB,
BKJIIO4Yas CUCTEMHBIN aHaJIu3,

TEOPUIO MPUHATHS PELICHHI.
YMeTb: apryMEHTUPOBAaHHO U
JIOTUYHO TPEJICTABIIATH CBOIO TOUKY
3peHusl OCPEACTBOM M Ha OCHOBE
CHUCTEMHOI'O OITUCAHMUSI.

IIKH-3

CriocoO6HOCTB
OCYILECTBIISATH cOOp,
00paboTKy 1
CTaTHCTUYECKHI
aHau3

JTAHHBIX, TIPUMEHSTh
MaTeMaTHYeCKUEe
METOJIBI JIJISI
pelieHus
CTaH/IapPTHBIX
npodeccuoHaNbHBIX
(¢uHaHCOBO-
IKOHOMHUYECKHX
3ajad,
UHTEPIIPETHPOBATH
TIOJTy9YCHHBIC
pE3yNbTaThI

1.  IIpoomut c6op,
00paboTKy 1
CTaTUCTUYECKHI
aHaJIM3 JAHHBIX IS
peuieHus: puHaAHCOBO-
HSKOHOMHYECKUX 3a]1a4.

2.®opmynupyer
MaTeMaTHYeCKue
MTOCTAaHOBKH
¢uHaHCOBO-
HKOHOMHYECKHUX 33j1ad,
MEePEXO/IUT OT
HKOHOMHYECKUX
MIOCTAHOBOK 337134 K
MaTeMaTHIECKUM
MOJIETISIM.

3.CHucTeEMHO TOAXOIUT
K
BBIOOPY

3HaTh: COBpEMEHHbIE
MaTeMaTHYeCcKue METO/IBI
LEJIOCTHOTO CTPYKTYPHUPOBAHHOTO
ONUCaHMs TPOOJIEMHOMN CUTYaLlUH.

Ymersn: apryMEHTUPOBAHHO
onucaTh MpoOJieMy, BO3HUKIIYIO
MIPY aHAJIU3E PENIaeMOM 3a7a4H, C

UCMOJb30BaHUEM TpeOOBaHUN B
L[EJIOCTHOTO  CTPYKTYPHUPOBAHHOIO
ONMCAHUS.

3HaTh: COBpPEMEHHBIE
MaTeMaTUYECKUE METO/Ibl aHaJn3a
COIMAIbHO-3KOHOMUYECKHUX
IIPOLIECCOB.

YMeThb: 000CHOBBIBAaTh CHCTEMHYIO
(hOpMYITUPOBKY IEJIA U TIOCTAHOBKY
3a/1auu.

3HaTB: COBPEMEHHBIE
MaTeMaTH4eCKue METOAbI
CHUCTEMHOI'0 aHAJIN3a COL[UAIbHO-




MaTeMaTHYeCKHX
METOJIOB U
MH()OPMAITMOHHBIX
TEXHOJIOTUH I
pelIeHUs KOHKPETHBIX
(hUHAHCOBO-
9KOHOMMYECKHUX 3a7a4
B

npodecCuoHAIbHON
obacTH.

4. AHanuzupyer
pE3yNbTaThI
WCCIICIOBAaHHS
MaTeMaTHYeCKHUX
Mojieneil puHaHCOBO™
-9KOHOMUYECKHX 3a/1a4
U JieNlaeT Ha UX
OCHOBAaHHU
KOJIMYECTBEHHBIC U
KaueCTBEHHBIE BHIBOIBI
Y PEKOMEHIAINH TI0
MIPUHATHIO
(buHaHCOBO-
HKOHOMHYECKUX
peLIeHU.

SKOHOMHUYECKUX MTPOIIECCOB.
YMeTh: CHCTEMHO HOJIXOIUTH K
aHAIM3y CUTYyaluu, (GopMyIupOBKe
KPUTEPHUEB U YCIOBUI BHIOODA.

3HaTh: MaTEMaTUYECKUE TTOAXObI
K PELICHUIO YIIPABICHYECKUX
3aJa4, OLICHKE IOCIEACTBUN
IIPUHUMAEMBIX PELICHUMN.

YMeTb: KpUTHYECKHU
[IEPEOCMBICIUTH CBOI BHIOOD,
COIOCTABJISIS C alIbTEPHATUBHBIMU
IIOAXOJaMH, OLIEHUTH ITOCIIEICTBUSA
IIPUHUMAEMBIX PELLIECHUM.




3. MecTo UCHUILIUHBI B CTPYKTYpPe 00pa3oBaTelbHOM MPOrpaMMBbl.
JuciumnHa «MaTemaTukay OTHOCUTCS K [[ukiy MareMaTuku v uHGOOPMaTHKA
oOsi3aTeNlbHOM 4YacTH 1o HampasieHuro noarotoBku 38.03.01 — Dxonomuka, OIl

«IKOHOMHUKA U (PUHAHCHD».

4. O0beM TUCHUIIMHBI (MOAYJIS) B 3a4€THBIX ¢AUHULAX U B aKaJeMUYeCKHX
yacax ¢ BblJeJeHMeM o0beMa ayAuTOPHOH (JIEKUMH, CEeMHHapbl) H
CaMOCTOSITeJIbHOM PadoThI 00yYAOLIUXCS.

Ta6nmma 2
Bup yueoHoii pa6oTnl Bcero Cemectp 1 Cemectp 2
0 AUCHUIINHE (B 3/e u yacax) (B yacax) (B yacax)
Obmast Tpyroemkocts 63 /216216 |  108/124 108/92
AUCUMILTHHBI
Konmaxmnas padoma — 100/84 50/50 50/34
Ayoumopnbvie 3anamu
Jexyuu 32/32 16/16 16/16
Cemnape, 68/52 34/34 34/18
npakmuyecxkue 3aHamust
Camocmosmenvhas paboma 116/132 58/74 58/58
B y « " q KOHTpOJIbHASL | KOHTPOJIbHAS
U] TEKYIIETrO KOHTPOJIS OHTPOJIbHAS pabora paboTa
pabota
Bun npomexyTouHoin 3a4eT/9K3aMeH 3a4yer JK3aMEH
aTTeCTaINH

5. Coaep:xaHue QUCHUIVIMHBI, CTPYKTYPUPOBaHHOE 1O TeMaM (pa3jgesiam)
TUCHUILVIMHBI € YKa3aHHEM HX 00beMOB (B aKaJeMHUYeCKHX 4Yacax) M BHIOB
Y4eOHBbIX 3aHATHIA.

5.1. Conep:xanue TUCHMIIMHBI
Paznen 1 — JIuneiinas aaredpa
Tema 1. Yncsi0Bble MHOKECTBA
Yucnoseie MHOKeCTB. KBaHTOpBI. Oniepaniuu HaJy MHOXKECTBAMHU: 00bETMHCHUE,
nepecedyeHre, pa3HocTh, JonojHeHue. KoneuHble, cCueTHbIE M HECUETHBIE MHOXKECTBA.
OrpaHudeHHbIE U HEOTPAHUYEHHBIE MHOYKECTBA.
MHoXecTBa HATYpaTbHBIX, IIEJIBIX, PAIIMOHATBHBIX U IEUCTBUTEILHBIX YUCE.

KowmruiekcHble uncna u IeMCTBUSL HaJl HUMU. MOAYJIb U apTyMEHT KOMILIEKCHOTO
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yucna. AnreOpanueckas, TpPUTOHOMETpPUYECKas, MOKaszaTeiabHass (OpMbI 3amucH
KOMIIIEKCHBIX 4ncen. Omnepanuu HaJx KOMIUIEKCHBIMA YHUCJIAMM: CIIOXKECHHE,
YMHOXEHHUE, ICJIICHUE, BO3BEICHUE B CTENEHb, N3BIeYeHUE KOpHA. @o pmysia Myaspa.
['eomeTpuueckas HHTEpIPETALMS ONIEPALMI HAJl KOMITJIEKCHBIMH YHCIIAMM.

HpI/IJIO}KeHI/Ie KOMIIJICKCHBIX YHCCJI.

Tema 2. BeKTOpBI M MaTPHIIBI

ApudmMerrueckrie BEKTOPbI U UX UCIOJIb30BaHUE B SKOHOMUKE. [ 'eomeTpuueckas
WHTEpIIpETalnsl BEKTOPOB. JIMHEHBIE omepauuu HaJ BeKTopamu. CkalipHOE
MPOMU3BEICHUE BEKTOPOB. J[JInHA BEKTOpA. YTOJI MEXAY BEKTOPaAMH.

Marpupt u ux  BuAbl. JIMHEHHBIE  OmepanuMyd HAJ  MaTPULIAMMU.
TpancnionupoBanne Matpuusbl. [IponsBenenne matpun. CBOMCTBA OIEpaLIAN.

DneMeHTapHbIe TpeoOpa3oBaHus HaJ CTPOKAMH U CTOJIOIaMu MaTpull. Teopema
O TPUBEJICHUH MPOU3BOJILHON MAaTPHIIBI K CTyTIeHYaTO hopme. PaHT MaTpHIIBL.

Onpenenurenb KBapaTHOW MaTpuIilbl. MUHOPHBI U anredpandecKkue JOTMOTHEHUS.
Paznoxxenue ompenenuTens Mo CTpoke uiud ctoyidiy. CBoWCTBa OMpeAeTUTENs.
Kpurepuii HEBBIPOKIACHHOCTH KBAJAPATHOM MAaTpULbl. Beruncienue onpenenuress
MTOMOIIIBIO AJIEMEHTAPHBIX MPEOOpa30BaAHUM.

OOparnas Martpunia. CBoiicTBa oOpaTHOW MaTpuIlbl. Bbrumcienue oOpaTHOM
MaTpUIbl C TOMOIIBIO DJIEMEHTAPHBIX TMpeoOpa3oBaHuil. PemieHne MaTpUYHBIX

YPaBHEHUM.
Tema 3. CucreMbl JIMHEIHHBIX yPaBHEHUIA

Cucrema JMHEWHBIX anredpandyeckux ypaBHeHui. OqHOpOIHAS U HEOAHOPOIHAS
cuctembl. Omnpenenenue pemeHus. COBMECTHbIE M ONPEACICHHBIE CHCTEMBI
JTUHEWHBIX ypaBHeHH. Teopema Kponekepa-Kanemnm.

HccnenoBanre U pelieHne CUCTEMbI JIMHEWHBIX YpaBHEHUN METOJIOM OOpaTHOU
Matpulbl, mo mnpaBuiay Kpamepa, merogom ["aycca. OOiee pelieHHE CHCTEMBI
JIMHENHBIX YpaBHEHUN. HacTHbIE PELLICHUs CUCTEMBI JIMHEWHBIX YPaBHEHUN. ba3ucHble
pelIeHnss CUCTEMBbl JIMHEHMHBIX ypaBHeHUN. (DyHIaMeHTanbHAas CUCTEMa PELICHUU
OJTHOPOJHOM CHUCTeMBbI ypaBHeHuid. OOmue penieHns] 0OJTHOPOTHON U HEOTHOPOTHOU

CHUCTEM, CBA3b MCKAY HUMMU.

Tema 4. JIuHeliHbIe NPOCTPAHCTBA, THHEHHbIE IPe0OpPa3oBaHus
8



JIunerinoe (BEeKTOpHOE) MPOCTPAHCTBO. Jlunerinas 3aBUCHUMOCTh
(HEe3aBUCHMOCTb) CHCTEMbl BEKTOpoB. ba3zuc u  pa3sMepHOCTh JIMHEHHOTO
npoctpancTBa. KoopauHaTel BekTopa B 3amaHHOM Oasuce. I[IpeoOpazoBanue
KOOpJIMHAT BEKTOpa IpHY 3aMeHe 0azuca.

Jluneiinpie mpeoOpa3oBaHus IPOCTPAHCTBA R" , IMHEHHBIE oniepaTopsl. MaTpuiia
JuHenHoro onepartopa. [IpeoGpa3zoBanue MaTpullsl onieparopa npu 3aMeHe 0asuca.

CoOCTBEeHHBIC 3HAYCHHS MATPUIThL. XapaKTEPUCTUICCKUN MHOTOUYJICH MATPHUIIHI.

CoOcTBEeHHBIE U TIPUCOEIUHEHHBIE BEKTOPHI MATPHUIIHL.

Tema 5. KBagpaTuunsie (popMblI

KBagparuunsie gopmbl. Matpuna kBaapaTudHoW (OpMBI B 3aJJaHHOM Oasuce.
[TpuBenenne kBagpatuyHOM (opmbl K HOpMainbHOMY BuAy. IlpuBenenue
KBaJApaTUYHOU (POPMBI K KAHOHUYECKOMY BUAY. 3AKOH UHEPLIMHU KBaAPATUUHBIX (POPM.

3HaKOOMpPENEIEHHOCTh KBaipaTuuHble popMbl. Kpurepuii CunbsBectpa.

Tema 6. Dj1eMeHTbI AHATUTHYECKOH reOMeTPUH
[Ipsmasg um mmockocTe B mpocTtpaHcTBe R". Yrom wmexny IIOCKOCTIMU.
Paccrostnue oT To4kH 10 MII0CKOCTH. [IpsiMast Ha IIIOCKOCTH U B IIPOCTPAHCTBE.
KpuBblie BToporo nopsiiika u ux kiaccudukanms, ceorctsa. [IpuBeaenue oomero

YPaBHEHMS KPUBOM BTOPOT'O MOPSAAKA K KAHOHUYECKOMY BULY.

Pa3znen 2 — MaremaTnyecKnid aHAJIN3
Tema 7. Teopusi npeaesion

[Tonsarue dpyukiuu. Yucnosas GpyHKus ogHOM nnepeMeHHor. CiocoObl 3a1aHus
bynknuii. I'padux Pynkuu. CBoiicTBa (GyHKIIUNA OTHON MEPEMEHHON: YETHOCTh U
HEYETHOCTh, MOHOTOHHOCTb, BBIITYKJIOCTb, IEPUOAUYHOCTD, OTPAHUYEHHOCTbD.

Yucnossle nocienoBaTeabHOCTH. [Ipenen mocieroBaTeabHOCTH M €T0 CBOKCTBA.
MoOHOTOHHBIE, OTPAHUYEHHBIE MOCIIEI0BATEILHOCTH.

[Ipenen ¢yHKIMM B TOUKe W Ha OeCKOHEUHOCTU. OIHOCTOPOHHHE MPEIECIbI.
beckoneuno wmanbie U OeckoHeyHO Oomnbiiue QyHkuuu. IlepBblii U BTOpOIA
3aMedaTeNbHbIC MPEaebl. DKBUBAIICHTHBIE 0ECKOHEYHO MaJble M UX HCIIOJIh30BAHNE

IIPY BBIYMCIIEHUU IIPEAEIIOB.



HenpepblBHOCT QYHKIIMU B TOYKE M HAa MHOXecTBe. CBOMCTBA HEMPEPHIBHBIX

¢dbynkiuii. Touku pa3pbiBa U UX KJIacCH(pHUKAIUI. ACUMIITOTHI rpaduka QyHKINH.

Tema 8. IuddepenunaibHoe ncuuciaeHue GyHKIUi 0HOM MepeMeHHOi

[IpousBoaHast PyHKIMHU, €€ TEOMETPUUECKUNA CMBICI, CBOMCTBA MPOU3BOIHOM.
[TpousBoaHas CIIOKHON HYHKITUU.

[IpenenbHble M CcpeqHUE BEIMYMHBI B IKOHOMHKE: MpEACNIbHBIE U CpPEIHUE
U3JIEPKKHU, TIpeieSIbHAs U CPEHSS MPOU3BOIUTENBHOCTD TpyAa. CpeHss U ToueyHas
ANACTUYHOCTh (PYHKUMHU. OJAaCTUYHOCTh COPOCAa M MPEUIOKEHUS 10 LEHE,
AIACTUYHOCTH CIIPOCA IO JOXOAY.

Hudbdepenuupyemocts PyHKINHU, TEpBHIN TUDPEpeHIrall U ero TeOMEeTPUIECKUn
cMbicil. [IpubnnkeHHble BpIUKCIEHUs ¢ TomMolnbio auddepenuana. [Ipon3BoaHsie u
mupdepeHnranbl  BeICIIUMX MNOPSAKOB. OCHOBHBIE TEOpPEMBbI U PEpEeHIINATBHOIO
ucuucnenns: ®epma, Pomns, Jlarpamxa, Komm. [IpaBuno Jlomwranss packpsIThs
HEONPEIEICHHOCTEMN.

MoHOTOHHOCTh (PyHKIIMU. DKCTpeMyMbl. Hanbosbiiee 1 HauMeHblee 3HaYeHUs

¢dbyHKuMM Ha oTpe3ke. BeimykiiocTs rpaduka pynkuuu. Touku neperunda. MeTtoasl ux

OIIpPEICIICHHUS.

ITonmHoe wccnaenoBaHue (QYHKIMM M IHOCTPOCHHE TIpaduKka € MOMOLIBIO

i pepeHnnanTbHOTO HCUUCTICHUS.

Tema 9. UnTerpanbHoe ucuuciaenne GyHKIUi OJHOH MepeMeHHOH

[lepBooOpa3zHass wu  HeompeaeiacHHbIH  mHTerpal. (OCHOBHBICE  METOIBI
MHTETPUPOBAHUS: 3aMEHA NTIEPEMEHHON, MHTETPUPOBAHUE 110 YACTSIM, UHTETPUPOBAHUE
palMOHATIBHBIX byHKIUH, HEKOTOPBIX KJIaCCOB HMppalrOHaTbHBIX u
TPUTOHOMETPUUECKUX (PYHKITUH.

OmnpenenenHblii MHTETpat U ero cBoiictBa. @opmyna Herorona-JIeiibnuia u ee
npuMeHeHue. HecoOCTBeHHBIE MHTETPaJIbl, UX KJIaCCU(UKAIWS, METO/IbI BEIYUCIICHHUS.

HpI/IMCHeHI/Ie HHTCTPAJIBHOI'O HCYHHUCICHHU B 9KOHOMMUKE.
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Tema 10. ®yHKUIMH HECKOJBKHUX NEePeMEHHBIX

OYHKIIMU  HECKOJIbKUX TMEpPEMEHHBIX, CMOCcOObl MX 3ajgaHus. JluHuM
(moBepxHocTH) ypoBHS (hyHKIMH. [Ipeaen u HenpepbIBHOCTh. YacTHBIE MPOU3BOIHBIE.
[IpousBoanbie BbICIIUX MOPsAAKOB. Juddepenmupyemocts u auddepeHumans
GYHKIIMA HECKOJIBKUX TIepeMeHHBIX. [IponsBoanHas cinoxuoit Gpyukmuu. [IponsBomnas
M0 HANpaBJICHUIO, TPAJUEHT (QPYHKIUU U €ro CBOMCTBA. DJNACTHUYHOCTH (DYHKIIMH
HECKOJIbKUX [IEPEMEHHBIX.

JlokanbHbIA 3KCTpeMyM (YHKIHH HECKOJIBKMX mepeMeHHbIX. Heobxoaumele
YCIIOBUSI JIOKQJIIBHOTO 3KCTpemyMa. J[locratrouHoe ycnoBue uisi (YHKIUHU JBYX
HE3aBUCUMBIX TEPEMEHHBIX. YCJIOBHBIH OKCTpeMyM (YHKIMH  HECKOJIbKUX
nepeMeHHbIX. MeTtoa mojactaHoBku. Metoa MHoxkutenen Jlarpanxka. ['moOGanbHbIN
OKCTpEMYM  (DYHKIIMM HECKOJIbKUX TMEpEeMEHHbIX. MUHUMU3aMs 3aTpar W
MaKCUMU3AIHsI TPUOBLIA MHOTOOTPACIEBON (PUPMBI.

KpatHbie unterpanel. CBeieHUE TBOMHOTO MHTETPANIA K IOBTOPHOMY.
Tema 11. IndpepenunanbHbie ypaBHeHUs!

[Touarue nmuddepeHnanbLHOTO ypaBHEHHS, €ro penieHus, 3agaun  Korm.
VYpaBHeHUST C pa3ACNAIOUIMMUCS TEPEMEHHBIMU, OJHOPOJHbICE U JIMHCUHbBIC
nuddepeHranbHble  ypaBHEHHUS MEpBOro Tmopsiaka. JIuHelHble OJHOPOAHBIE U
HeoHOpoHbIe AuddepeHInaIbHbIe YpaBHEHUS ¢ MOCTOSHHBIMU KOd(DpuiineHTamu.
Hx cBoicTBa.

Teopembr 00 obmiem pemenun. OyngamentanbHas cuctema pemenuin JIOY.
[TocTtpoenue yactHoro u oduiero pemenus JIHIY ¢ npaBoif 4acThio ceIMaIbHOTO
BHJIA.

[Tonsitue cucrem auddepeHmanbHbIx  ypaBHeHuil. [lpumepsl  3anad,

NPUBOASIIUX K TU(DPepeHIIMaTIbHBIM YPaBHEHUSIM.
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Pazgea 3 — /luckperHas MaTeMaTHKA

Tema 12. MHOKeCTBA U OTHOIIICHUS

[Tonarue MHOXeCTBa, moAMHOXKecTBa. CriocoObl 3a/lanusi MHOKECTB. Onepanuu
HaJl MHOKECTBaMH: 00beIMHEHHE, TIEpeceUeHUE, Pa3HOCTh, JOMOJHEHUE, TEKapPTOBO
npousBeaeHue. [{uarpammel Diinepa— Benna.

MeTtonpl J0Ka3aTebCTBA PaBEHCTBA MHOXECTB. MOIIHOCTh MHOECTBA.
KoHeuHbIe 1 CUCTHBIC MHOKECTBA.

Meroa MaTeMaTU4eCKON HHIYKIIHUH.

OToOpakeHUsI MHOXKECTB, THUIBI OTOOpaXXEHUU (MHBEKUHUS, CIOPBHEKIIUS,
Ouekiys). B3auMHO 0THO3HAYHOE COOTBETCTBHE.

buHapHbIe OTHOIIEHUS, UX TUNBI U CBOWCTBA. OTHOIICHUE 3KBUBAJICHTHOCTH.
OTHOLIEHUE MOPSIKA.

JIMHEWHO M YaCTUYHO YNOPSAI0YEHHBIE MHOXKECTBA.
Tema 13. DjieMeHTHI MATEMaTHYECKOM JIOTUKH

BrickasbiBaHus, omnepanud Haja  BbICKa3biBaHUSAMUA. DOpMysbl  JIOTUKHU
BbICKa3bIBaHUN. TaONMIlbl HCTUHHOCTU. OKBHUBAJEHTHOCTH (opmysn. OcCHOBHBIE
SKBUBAJEHTHOCTH. [[prHIIMN 1BOMCTBEHHOCTH. JIorTMUeCKOE ClIeICTBUE.

IIpenukarel. KanTopsl. @opMynbl JIOTMKM npeaukatoB. llpenukarsl Ha
KOHEYHBIX MHOKECTBaX. [[IoHsATHE O JIOrHYeCcKOM BhIBOJE. JIOTMUeCKHEe 3aKOHBI.

JIBonunas apupmeruka. bynessl pynkuun. Peanuzanus GyHkuuii popmynamu.

BakHeiiime 3aMKHYTbI€ KJIACChl OyJIEBBIX (DYHKIIMMA.

Tema 14. DnemeHTsl Teopum rpagos

[Tonsitue rpada. OpueHTUPOBAHHBIE U HEOpPUEHTHpPOBaHHbIE rpadbl. CriocoObl

3asianud rpada. TeopeMsbl o cTeneHsx BepuinH rpada.
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Hcropuueckue 3amayuu, MOCITYKUBIITHE OCHOBOU co3manus Teopun rpados. Mx
aHaJIN3 U pelICHUE.

Matpuiibl CMEXHOCTH ¥ UHIIUACHTHOCTH rpada, ux cBorcTBa. [IpocTeie rpadsmi.
B3Bemennsie rpadsl, MmaTpuia BecoB. Mzomopdusie rpadsl. Mctopuueckue 3amaun,
IPUBEILINE K BOBHUKHOBEHUIO TEOPUU IpadoB.

MapuipyTtsl u yTh B Tpadax. Ilens, ruki (koHTYp). CBI3HOCTH U KOMITOHEHTHI
CBsI3HOCTH Tpada.

OilnepoB M TaMUJIBTOHOB LMKJIBI U MyTd Ha rpade. Merpuueckue
XapaKTEePUCTUKHU I'padoB. 3aaya 0 NOUCKE KpaTyaiiliero myTH B rpade.

Pacuer ceteBoro rpaduka. [Ipumepsl peanuzanumu.
5.2. Yueono-memamuuecxkuii nian

Tabmuma 3
TpynoemMkocTs B yacax
HauMeHOBaAHME KonrakrHas pabora - ®opmbl
11\/&;1 TeMbI (pa3zena) AynutopHas padora CamocrosTe zf)l:l};l;:;z
JAMCIHHUTITAHBI Beero Cemunappr, | TbHAS
O6Hla$_[’ Jlexuuu |mpakTH4IeCcK pabora yenesaemoctu
BT.H.. ¥ie 3aHATUS
1 (4
e 1717|817 3/3 5/4 9/10
B
2 |BexTopbl i MatpuLEL (17/17 | 8/7 | 3/3 5/4 910 | umayanss:
3 |CheTeMsl MNCHINX o707 | g7 | 3/ 54 g0 [x sanamii
YpaBHEHUU
4 |JIuneitHble
TPOCTPAHCTBA, 17/17 8/7 3/3 5/4 9/10 CamMocTosiTeNnbH
JMHEWHBIC b€ pabOTHI.
npeoOpa3oBaHUs
5
gggﬁ ANEHHE hspe | 76 | 22 5/4 810 |yvascrme s
6 |DnemeHTHI peneHuu
AQHATUTUYECKOM 15/16 7/6 212 5/4 8/10 3a/laHuu Ha
reoMCTprun IMPAKTUYCCKUX
7 |Teopus mpeneno  15/15 |  7/6 212 5/4 8/9 SAHATHAX.
8 |Hduddepenunansuoe
pemereiie 15715 | 7/6 212 5/4 8/9 Cobecenosarne
ynkupii OZtHOU 0 TOMAITHUM
nepeMeHHON
3a1aHUAM.
9 |UHrerpanbHOE
WCUMCICHHC 515 | 76 | 212 5/4 8/9
GbyHKIUH oqHON
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IIEPEMEHHOMN
10 |DyHKIMHK ITogroroska
HECKOJIBKHX 15/15 7/6 212 5/4 8/9 IPE3EHTAMN 1
MIEPEMEHHBIX BBICTYIUICHHE Ha
11 |duddepeHnmansHbie TEMY O
e 15/14 [7/5 212 5/3 8/9 NPUIIOKEHIH
12 |MnuoxecTtBa 1 MaTeMaTH4eCKu
OTHOLICHIS 15/14 7/5 212 5/3 8/9 X METOJIOB K
13 |DneMeHTHI aHalI3y
MaTeMaTHYECKOM 14/14 6/5 2/2 4/3 8/9 COLHARHO™
TIOTHKH SKOHOMMYECKUX
14 |OnemeHTHI TEOpUU 14/14 /5 o /3 8/9 fiporieccos
rpadoB
B nemnom o CormnacHo
JTUCLUILINHE yueOHOMY
TUTaHY:
KOHTPOJIbHBIE
paboThI
Hroro p16216 1100/84 | 32/32 68/52 [116/132
5.3. Cooepoicanue cemunapos, npaKmudeckKux 3aHsamuil
Tabnuna 4

HaumeHoBaHMe TEMBbI
(pa3gena) AUCHUILIUHBI

IlepeyeHb BONPOCOB /1151 0OCY KIEHHS HA

CEeMHUHAPCKHX, MPAKTHYECKUX 3aHATHSIX,

peKoMeHyeMble HCTOYHUKH U3 Pa3eioB

8, 9 (yxa3piBaeTcsi pa3iesi U MOPAIAKOBBIT
HOMep HCTOYHHKA)

®opMbI IPOBEICHUS
3aHATHH

YucaoBbIe MHOXKECTBA

1. MHOXeCTBO HATYpalbHBIX YHCE, HENbIX
YlCell, BeIECTBEHHBIX YMCE]l, UX CBOMCTBA.
2. KoMIutekcHbIe Unciian JeiCTBHS Hal HUMU.
3. Moaynb u apryMeHT KOMILIEKCHOTO YHCIIa.
4. Anrebpaunueckasi, TPUTOHOMETpUYECKas U
noKasaresbHast GOPMBI 3aHCH KOMITIEKCHBIX
YHCEIL.

5. Beruucienue KOpHS U CTEIICHU
KOMILIEKCHOT0 yncia. @opmyna Myaspa.

6. [IpuoskeHHst KOMIIEKCHBIX YHCeT.

Pexomennyembie ucrounuku: 8.2, 8.3, 8.4,
8.7, 8.9.

Pabora ¢ ncrounrkamu,
pelieHue 3aaay.
Breimonnenue
WHIUBUTyaJIbHBIX
3aJIaHHi.

Pa30op cutyannoHHBIX
3ajad.

Brimonnenne noMamniHux
3aJIaHHi.

O6cyxnenue.
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BekTopsl 1 MaTpuiibl

1. Onepamu Ha apuPpMETHICCKUMHU
BEKTOPaMH. Omnpenenenue JIMHENHON
3aBUCUMOCTH (HE3aBUCHUMOCTH ) BEKTOPOB.
2.Marpuripl, omepanuu HaJ MaTpULIAMHU.
TpancioHMpOBaHHAsA MarpuLa.
IIpousBenenue maTpuil.

3. Onpenenurens KBaJpaTHONW MaTPHIIbI, €TI0
cBOMCTBAa. MeTOAbl BHIUYMCIICHUS.

4. DmeMeHTapHbIe  MPeoOpa3oBaHUs  Ha
CTpOKaMu u cTonOuaMu MaTpuLl.
IIpuBeneHnr NPOU3BONIBHOM MATpPULBI K
cryneHuarod ¢gopme u Buay [aycca. Panr
MaTpULbI.

5.00patHast ~ marpula, €€  CBOMCTBa.
Beruucnenne  oOpaTHOM ~ MaTpuikl  C
IIOMOIUIbIO AJIEMEHTAPHBIX MPE0OpPa30OBAHUM.
Pelenne MaTpu4HbIX ypaBHEHUH.

Pekomenayembie ucrounuku: 8.2, 8.3, 8.4,
8.5, 8.6, 8.7, 8.9, 8.10.

PaboTa ¢ ncToyHuKaMH,
pelieHue 3aaad.
Beimonnenue
WHIUBUTYTbHBIX
3aJIaHUil.

Pa36op curyanmoHHBIX
3a7ad4.

BrinonHeHne qoManHux
3aaHUM.

Ob6cyxneHue.

CucreMsl JIMHENHBIX

Pabora ¢ ucrounrkamu,

- 1. Pemenue cucTeM JVHEHHBIX
M anrebpaMueckuX ypaBHeHMH 1o npapmry | PCIICHHC 3a7ad.
Kpamepa. Brinosinenue
2. Pemenue CUCTEM JUHEWHBIX | HHIMBUYaIbHBIX
anreOpandeckux  ypaBHEHHUH  METOJOM | 3aJIaHHUsM.
["aycca. COBMECTHOCTB CUCTEMBI. Pa30op cutyaninoHHBIX
. Haxoxnenne obmero, 0a3sucCHOro penieHui, | sanau.
dyHnameHTanbHOro  Habopa  PEIICHHI | BpionHeHue HOMALIHKEX
CUCTEMBI. 3a/1aHHiL.
4. COETaBHGHHG W peNICHHE  CHCTEM | OfcyskieHHe.
JMHENHBIX YPAaBHEHUN MPAKTUYECKUX 3a/1ay.
Pexomennyembie uctounuku: 8.2, 8.3, 8.4,
8.5, 8.6, 8.7, 8.9, 8.10.
JIuneiinble 1. HaxoxxneHue 6a3uca cucteMsl BeKTOpoB. | PaboTa ¢ ncrounukamy,
MIPOCTPAHCTBA, 2. PaznoxeHue BekTopa o 6asucy. pelIeHne 3aau.
JIMHEUHBIE 3. Haxoxnenue  marpuisl  JuHEWHHoro | BemonHeHue
npeoOpa3oBaHus omepaTopa M KOOpIMHAT BEKTOpa MpHU | MHAMBUAYAIBHBIX
nepexojie K HoBoMy Oas3ucy. 3aJIaHUSM.

4. BpluncieHue cOOCTBEHHBIX 3HAUEHUH U
COOCTBEHHBIX BEKTOPOB MaTpHIL.

Pexomenayembie uctounuku: 8.2, 8.3, 8.4,
8.7, 8.8, 8.10.

Pa36op cutyannoHHBIX
3aad.
O6cyxnenue.
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KBangpatuansie popmer

1.ITorpoenue  maTpuubl  KBaApaTUIHOMN
(hOpMBL.
2. Tlocrpoenne kBaapaTU4HOH (POpMBI 1O
MaTpHlLE.

3. IlpuBenenune kBagpaTH4YHOH (HOPMBI K
HOpPMaJIbHOMY BUy MeToi0M Jlarpanxa.
4. 3aK0OH WHEPIMH KBaJAPATUUYHON (OPMBIL.

5. OmnpegneneHue  3HAKOOINPEAEIEHHOCTU
KBQIpaTHYHOW  (OpMBI 1O  KPHUTEPHIO
CuibBecTpa.

PaboTa ¢ ncTouHuKaMy,
pelieHue 3aaad.
Brimonnenue
WHIUBHUTYTbHBIX
3aJJaHUSIM.

Pazbop cutyanmoHHBIX
3a7ad4.

BrimonHeHue JoManIHuX
3aJaHUH.

IIpoBenenue
Pekomenayembie ucrounuku: 8.2, 8.3, 8.4, .
87 CaMOCTOSTEIbHON
o paboTHI.
OneMeHThI 1. IIpsiMast ¥ MIIOCKOCTh B TIPOCTPAHCTBE. PaGora ¢ ncrounnkamuy,
AHAJIATUYICCKON 2. Y101 MeXAy TUIOCKOCTSIMH. peluieHne 3a1a4.
FCOMETPHUH 3. PaccrostHre OT TOYKH JI0 TUIOCKOCTH. Beinosinenue
4. Pasnu4HbIC BUIBI YPaBHCHHUS NPSIMON B | yyjpBrayaIbHBIX
MIPOCTPAHCTBE 3a[aHASIM.
5. Ormpenenenue Tuia KPUBO BTOPOTro Pa36op CHTYAIHOHHBIX
MOPSIIKA.
. 3ajad.
6. CBoiicTBa KPpUBBIX BTOPOTO MOPSAKA
. BrimonHenue tomManHux
7. IlpuBeneHune ypaBHEHHsI KPUBOW BTOPOTO .
MOpsAIKa K KAHOHUYECKOMY BUTTY. SafiaHHH.
[IpoBenenue
Pekomenayembie ucrounuku: 8.2, 8.3, 8.4, o
CaMOCTOSTEIbHON
8.5, 8.6, 8.7, 8.9, 8.10.
paboThLI.
[Ipenen n Pabora ¢ ucrounnkamu
Pedl 1. ITonsTre QyHKIUH. ’
HEMPEPHIBHOCTH . [IICHH q,
pep 2.CpoiictBa W  TpadUKd  OCHOBHBIX PCILICHHC 3a/1a
3JIEMEHTAPHBIX (PYHKIIHIA. Brinonnenne
3. Berancienue npenena | AHANBUAYATbHbBIX
MOCJIEIOBATEIIHHOCTH. 3aJJaHHSM.
4. Beruncnenue mpenenoB  QyHkuuid  Ha | Pasbop cuTyanMoHHBIX
OECKOHEYHOCTH U B TOUKE. 3a/ad.
5. BerumcieHne 0 JHOCTOPOHHUX MTPHICIIOB. BBINOTHEHNE JOMAIITHNX
. Beruucnenue mnpenenos ¢ TOMOMIBIO | 5o apyrif.
MIEPBOTO U BTOPOTO 3aMeUaTeIbHbIX MTPEIEIIOB.
p p pel Ob6cyxnenue.
7. OmnpeneneHuie Touek paspbiBa QYHKIUU U
YCTaHOBJICHUE X THIIOB.
8. UccnenoBanue byHKIIH Ha
HETIPEPHIBHOCTD.
8. Haxox1eHne BepTHKATbHBIX U HAKJIOHHBIX
acUMNTOT rpaduka GyHKIMH.
Pexomennyembie ucrounuku: 8.2, 8.3, 8.4,
8.7, 8.8.
HNudbdepennmanbaoe 1. Beruncnenue — mepBoi u BTOpOI | PaboTa ¢ ucrouHMKam#,
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UCUHUCTICHHUE (PYHKITUIA
OJIHOM IIEpEMEHHOMU

MPOU3BOIHBIX (DYHKIIMU OHOM TIEPEeMEHHOIA.
2. Boruucnenue quddepennnanoB GyHKIIN
OJHOM MePEMEHHOM.

3.Pemenne 3agady  mo0  MPUMEHEHUIO
muddepenimana  AIA TPUOIMIKEHHBIX
BBIYMCIICHH.

4, Beruucienue 1penesioB  GQYyHKIHH 10
npasuity Jlonurans.

5. OnpeneneHue HHTEPBAIOB MOHOTOHHOCTH
(YHKIIUH ¥ SKCTPEMYMOB (DyHKITHH.

6. OnpezeneHne HHTEPBAJIOB BHITYKIOCTH U
BOTHYTOCTH rpaduka (YHKIUH, TOYECK
neperuda rpagpuka.

7. IlpoBeneHuwe MOJHOTO HCCIEIOBAHUS
(GYHKLINU U IOCTPOEHUE €€ rpaduka.

8. DnacTHYHOCTh DYHKIIMH U €€ CBOMCTBA.

9. Pemenune 5SKOHOMHYECKHX 3aJad C
MOMOIIBIO IPOU3BOAHBIX.

Pexomennyembie ucrounuku: 8.2, 8.3, 8.4,
8.5, 8.6, 8.7, 8.9, 8.10.

pelieHue 3aaay.
Bremonnenue
VHIUBUYIbHBIX
3aJJaHUSIM.

Pa3bop curyanmoHHBIX
3aJ1ad.

Brimonnenne noManiHux
3aJIaHUil.

[IpoBenenue
CaMOCTOSTEIIbHOM
paboTHI.

NHuterpansnoe
ucYucIeHne QyHKIUH
OJTHOI IepeMEeHHO

1. Brruncnenue
MHTETrpaia METOJIaMU: TaOJINIHBIH,
pas3oxKeHus, 3aMEHBI MEPEMEHHOI,
WHTETPUPOBAHUS 10 YACTSIM.

2. Brruncnenue HEOTpeeIEHHOTO
WHTETpaa oT HEKOTOPBIX BUJIOB
paroHaIbHBIX QYHKIIH.

3. Brraucienne HEONPEIeIEHHOTO
WHTETpaa oT HEKOTOPBIX BUJIOB
UPPAITMOHATTLHBIX ()YHKITHH.

4. Brruncnenue HEOIPEeIeIEHHOT O
WHTETpaa oT HEKOTOPBIX BUJIOB
TPUTOHOMETPHUECKUX (QYHKITUH.

5. Beruncnenne onpeneneHHoro HHTerpaia
no popmyne HoroToHa-JleiOHuIA.

6. YcraHoBneHue CXOJIMMOCTH,
(pacxoaMMOCTH ) HeCOOCTBEHHBIX MHTETPAJIOB.
7. Pemienne npakTHYECKUX 3a7a4 C TTIOMOIIIBIO
WHTETPATBHOTO HCYUCIICHUS

HCOIIPCACICHHOTO

Pexomenayembie ucrounuku: 8.2, 8.3, 8.4,
8.7, 8.8, 8.9.

Pabota ¢ ncrounukamu,
perieHue 3aaad.
Brinonsenue
WHIUBUTYJIbHBIX
3aJJaHUsM.

Paz6op curyarmoHHbIx
3ajad.

BrimonHeHue JoMaIIHux
3aJIaHUil.

IIposBenenue
CaMOCTOSTEIIbHOM
paboTHI.

Ob6cyxnenue.
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DYHKIIUU HECKOJIBKUX

1. TlocTpoeHue JNWHUM YPOBHS (YHKIHUU

PabGora ¢ McTOYHHKAMH,

MIEPEMEHHBIX JIBYX MEPEMCHHBIX. pelieHue 3aaau.
2. HenpepbiBHOCTH, mpenen  (GyHKUuu | Beimosnnenue
HECKOJIbKUX ITEPEMCHHBIX. WHIMBUIYATbHBIX
3. BpluucieHue YacTHBIX MPOU3BOAHBIX | 3aJIaHUSM.
MIEPBOTO U BTOPOTO MOPSIIKOB. Pa3bop curyanmoHHBIX
4. Beruncienue auddepennuana. 3a/1ay.
5. Beruucnenune  rpamuenta.  CBOWCTBa | BeInosiHEHHE TOMAITHUX
BEKTOpa-rpaJueHTa. 3aJlaHuH.
6. Brruncnenue MPOU3BOAHOMN o | O6¢cyxaeHue.
HAIPAaBIICHUIO.
7. HaxoxneHue IOKalIbHBIX JKCTPEMYMOB
(GYHKIIUH IBYX ITEPEMECHHBIX.
8. HaxoxxneHue yIOBHBIX 3KCTPEMYMOB
(GYHKIIUH BYX MIEPEMEHHBIX.
9. Haxoxneuue HanOOJIBIINX u
HAUMEHBIINUX 3HaYEHUN
muddepeHpyeMoit PYHKIIMH HECKOJIBKHUX
MEPEMEHHBIX Ha 3aMKHYTOM OTPaHUYE€HHOM
MHO>KECTBE.
10.BeruncneHnue  JBOMHOTO  HMHTErpaia
CBEJICHHEM €T0 K IOBTOPHOMY.
11.TIpakTuueckue NpUIOKEHUS (QYHKIUN
HECKOJIbKUX ITEPEMCHHBIX.
Pexomennyembie ucrounuku: 8.2, 8.3, 8.4,
8.5, 8.6, 8.7, 8.9, 8.10.
HuddepenunanbHbie 1. Pemenne auddepeHnnanbHbX ypaBHeHui | PaboTa ¢ nctounukamu,
YpaBHCHHUS C pa3JIeISIFONIMMHUCS TIEPEMEHHBIMH. pelreHune 3a1adq.

2. Pemienue OJTHOPOJIHBIX
T depeHMaIbHbIX YPaBHEHUH MEpBOTo
HopsiiKa

3. Pemennie muHeHHBIX qudQepeHrarbHbIX
YpaBHEHUI NIEPBOTO NOPsJIKa.

4. Pemenne 3agaun Komm.

5. Pemenue OJTHOPOJHBIX JMHENHBIX
muddepeHIMaNbHBIX YpaBHEHUN BTOPOTO
MOPSAJKA C IOCTOSTHHBIMU KO3 (PUITUEHTAMHU.
6. PerieHne  HEOAHOPOJIHBIX  JIMHEHHBIX
muddepeHIIMaNbHBIX  ypaBHEHUI BTOPOTO
MOpSAJIKA C MOCTOSIHHBIMU KO3 puirieHTaMu
B Cllydae MPaBOil 4acCTH CHEUAIBHOIO BUA
(MHOTrO4IEH, KBAa3UMHOT'OUJIEH).

7. Pemenue CUCTEM JIMHENHBIX
b depeHIMaTbHBIX YPaBHEHUH.

8. Paz6op IIPAKTUYECKHUX 3ajad,
MIPUBOISAIINX K g depeHnraIbHbIM

YPaBHEHUSM U CUCTEMaM.

Pexomennyembie ucrounuku: 8.2, 8.3, 8.4,
8.7, 8.8.

Brinosnnenue
WHJUBUTyaJIbHBIX
3a/1aHUSIM.

Pa30op cutyaninoHHBIX
3ajad4.

BrinonHenue noManHux
3aaHUM.

IIposBenenue
CaMOCTOATEIbHOU
paboTHI.

O6cyxnenue.
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MHuoxecTBa 1

1. BrinonHeHue onepanuii HaJ MHOXKECTBaMHU

PabGora ¢ McTOYHHKAMH,

OTHOIIICHUS (oObenMHEHHE, MEpPECeYEeHUE, PA3HOCTb, | PELIEHHUE 3a/ay.
AOIMOJIHCHUEC, ICKAPTOBO HpOI/ISBCI[eHI/Ie). Beimmonuenue
2. locrpoenue auarpamMm Jiiiepa — BeHHa. | yyunupuinyansHex
3. JlokasarenbCTBO PABEHCTBA MHOKECTB C | 3anapusM.
MOMOIUIBI0 Auarpamm Jitnepa-Benna. Pa360p CHTYaIHOHHbBIX
4. MomHocTs MHOkeCTBA. KoHEeUHbIE U 3a1au.
CHUCTHBIC MHOKCECTBA. Brinonnenue roManrHux
5. Onpenenenne THIIA 0TOOpaKEHHS 3aTAHHL.
(MHBEKIINS, CEOPBEKITUS, OUSKIIHS). O6cysneHte.
6. B3auMHO 0/1HO3HAYHOE COOTBETCTBHE.
7. buHapHBIE OTHOUIICHHS, WX THUIBI U
CBOWCTBA.
8. Pemenue 3amady  Ha  OTHOIICHHE
SKBUBAJICHTHOCTH,
9. Pemenue 3a1a4 Ha OTHOIICHHE ITOPSIIKA.
10. Pemenue 3a1a4 Ha METOJT MATEMaTHIECKOM
WHAYKIINU.
Pekomenayembie uctounuku: 8.1, 8.2, 8.5,
8.5, 8.6, 8.7, 8.9, 8.10.
DNeMEHThI 1. [lonsiTue BhICKa3bIBaHUs, ornepanuu Haj | PaboTa ¢ MCTOYHHMKaAMH,
MaTeMaTH4YECKON HUMU. perieHue 3aaad.
JIOTUKH 2. ®opMynbl  JIOTMKM  BBICKa3bIBaHUU. | BeinonHeHne
Ta6J'II/II_[BI WCTUHHOCTH. OKBHUBAJCHTHOCTH WHIUBUAYaJIbHBIX
opmyr. 3aJJaHUSIM.
3. Pemenue _ sajad Ha anreopy Pa3sGop CHTYaLHOHHBIX
BBICKA3bIBAaHUM. sazan.
4. OTpa60TI<av dhopmyn TOTUKH | B+ HeHMe TOMAIIHIX
BBICKA3bIBAaHUH. saaHMUiL.
5. Pemenne 3amad  Ha  HMCMOIB30BaHUE

Ta6J'II/IIIBI HUCTHUHHOCTH.

Pexomennyembie ucrounuku: 8.1, 8.2, 8.5,
8.6. 8.8, 8.10.

O6cyxnenue.

DJeMeHTHl TEOpUHU
rpa¢os

1. Pemenue 3amau Ha OTpabOTKY MOHSTHM
rpada, OPUEHTHPOBAHHOTO rpada,
B3BEIIEHHOTO rpada.

2. Pemienue 3aa4 Ha COCTaBJICHUE MATPHIIBI
CMEXHOCTH U UHIMJIEHTHOCTH.
3. Pemenme 3amay  Ha
MapIIpyTa U myTu Ha rpade.

4. Pemenue 3agauyd 0  HAXOXKICHHUU
KpaTyaimero mMyTH MeXAy BepIIuHAMHA

rpada.

HaxXO0XJICHUC

Pabora ¢ ncrounnkamu,
pelieHue 3anay.
Brimonaenue
VHIUBUyJIbHBIX
3aJIaHASIM.

Pa30op cutyanmoHHBIX
3ajad.

BrinonsaeHne goMamiHux
3aJaHuH.

[IpoBenenue
5. Pemrenue 3a/1a4 Ha COCTaBJICHHUE M pacyeT .
CaMOCTOSTEILHOM
ceTeBoro rpaduka.
paboTHI.
Pexomennyembie ucrounuku: 8.1, 8.2, 8.3 O6cyxnenne.
8.5, 8.6, 8.7, 8.9, 8.10.
6. IlepeyeHn Y4eOHO-MeTOANYEeCKOro o0ecrmeyeHus IS

CaAMOCTOSITEILHOM PA00THI 00yYAIOUIUXCSH 110 TN CIUIIHHE
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6.1. Ilepeuensv eonpocos, omeoouMsvix Ha CAMOCHOAMENbHOE OCB0CHUE
OUCYUNTIUHBL, YOPMBL 6HEAYOUMOPHOIL CAMOCH OAMENIbHOUL PAGOmbl

Bekrop Hopmanu.

IIpumepsl UCIOJIB30BaHUS BEKTOPOB B
YKOHOMHUKE.

Tabmuma 5
HaumeHoBaHue .
TeMbI (pa31eII0B) IlepeyeHb BONPOCOB, OTBOAMMBIX HA ®opmbl BHeayIHTOPHO
e — CaMOCTOSAITeJIbHOE OCBOCHHUE CaMOCTOSITEIbHOI PadoThI
Hucnosbie Hcnonk30BaHue pa3nyHBIX YUCIOBBIX |PaboTa ¢ ydeOHON IUTEpaTypoil.
MHOXECTBA MHOXECTB B 9KOHOMHUKE. [Touck mpumepoB 3¢ HEKTUBHOTO
HCII0JIb30BAaHUS METOJI0B BEKTOPHOM
1 JIMHEHHOM anreOphl B COIMAIBHO-
SKOHOMUYECKUX UCCIEIOBAHUSAX.
IToaroroBka K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATHSIM.
BrinosHeHne JOMaNIHUX 331aHUM.
BrinosiHeHue 3a1aHuil 1OMalIHER
CaMOCTOSITENIbHOI PabOTBHI.
Bekropsr n B3aumHoe pacnonokenue mnpsmoir u|Pabota ¢ yueOHOW JUTEpaTypO.
MaTpULbI mwiockoctd. Hampasnsrommii  Bexktop.|[lonck mpumepoB 3¢ dexTuBHOTO

HCIIOJIb30BAHMS METOJIOB BEKTOPHOM
1 JIMHCHHOM aireOphl B COIMAIBHO-
SKOHOMHMYECKHUX HCCIICTOBAHUSIX.
IToaroTroBKa K CEMUHAPCKUM H
MPAKTUYECKUM 3aHATHUSIM.
BrinonHeHue JoMamHux 3aJaHui.
Brimmonnenune 3aganuil JoManrHein
CaMOCTOSITENIbHOI paboOTHI.

CucreMsl JIMHENHBIX

Jlunetinas wmojaenr oOMeHa (MOACIHb

PabGora ¢ y4eOHOIl nuTEpaTypOH.
[Touck npumepoB 3¢pEHEKTUBHOTO

[Tpumeps! HCHOTBb30BaHUs COOCTBEHHBIX
BEKTOPOB M COOCTBEHHBIX 3HAYEHHM
oreparopa,

ypaBHEHUU N
Me2XyHapO/IHOI TOPTOBIIH). WCIIOJIb30BaHUSI ~ MaTEeMaTUYECKHUX
[Ipumepsl HMCTONB30BAaHUS CHUCTEMBI |METOIOB B COIMAJIbHO-
JIMHEUHBIX anre6pap[qec}(plx 3KOHOMHMNYCCKHUX UCCIICAOBAHUAX.
HEPAaBEHCTB B YKOHOMHKE: 610/KeTHble |I10TOTOBKA K CEMUHAPCKAM 1
MHO>KECTBA, OrpaHUYEHHS no |[PAKTHECCKUM 3aHATHAM. .
HCIIONE30BAHMIO DECYDCOB BrlimontHeHMEe 1oManTHuX 3adaHui.
pecypeos. Bremonaenne 3amanuii joMantHer
CaMOCTOSITENILHOM paOOTHI.
JIunelinbpie ITpumepsl IMHEHHBIX |PaGora ¢ yueGHOH ITHTEPATYpOIL.
MIPOCTPAHCTBA, ONITUMHU3AIIMOHHBIX MojIeNen B ([Torck mpuMepoB 3(h(MEKTHBHOTO
JIMHEWHbIE SKOHOMHUKE. WCIIOJIb30BaHUSI ~ MaTeMaTUYECKHUX
npeobpa3oBaHus [Ipomecc opToronanm3aiuu 6asuca. METOZI0B B ConnaJIbHO-

SKOHOMUYECKHUX HCCIICJOBAHUIX.
IToaroToBKa K CEMUHAPCKUM U
MPAKTUYECKUM 3aHSATHSM.
BrimosHeHMe JoManTHuX 3aJaHuH.
Brimmonnenune 3agaHuil JoMalrHei
CaMOCTOSITENILHOM paboTHI.
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KBanpatnuneie
hopmbI

[Tpumepsi MPaKTUIECKOTO
MCMOJIb30BAaHUS KBaJPATHUHBIX (DOPM.

Pabota ¢ ydeOHOW nHTEpaTypOM.
[Touck mnpumepoB 3PpPEeKTHBHOTO
HCIIOJIB30BaHUS METOJOB JIMHEHHOMN
aIreOpsI B COITUAITLHO-
SKOHOMHUYECKHUX UCCIIECIOBAHUAX.
IloaroroBka Kk CEMMHApCKUM U
MPAKTUYCCKUM 3aHSATHUSIM.
Brimonnenue noMairaux 3agaHui.
Brinmonnenue 3amgaHuii  HoMariHei
CaMOCTOSATEIILHON paboTHI.

DIIEMEHTHI
aHAJIUTUYECKOUN
reoOMEeTpUHU

B3auMHOE pacnosiaoxeHue INpsMOd U
IJIOCKOCTH. Hanpasisiromui  BEKTOp.
Bexrop HOpmaiH.

ITpumepsl IIPAKTUYECKOTO
HCIIOJIb30BaHUS KPUBBIX U IOBEPXHOCTEN
BTOPOTO MOPSAKA.

PaGota c yueOHOW nuTEpaTypOil.
[Touck mnpumepoB PPEKTUBHOTO,
UCIIOJIB30BAaHUsI METOJOB JIMHEHHOM]
anreOpbl B COLIMAJIBHO-
HKOHOMHYECKUX HCCIIEJOBAHUSAX.
IloaroroBka Kk CEMUHApPCKUM U
IIPAKTUYECKUM 3aHITUSM.
BrInonHenue nomMalHux 3a1aHui.
Brimmonnenune 3amaHuii  JoMalIHER
CaMOCTOSATEJILHOU paboTBhI.

Teopus npenenon

OyHKIIMOHAIBHBIE 3aBUCUMOCTH B
DKOHOMHKE: (DYHKIIMH MOJIE3HOCTH,
0HO(AKTOPHBIC TPOU3BOACTBCHHBIE
byHkuy,  GyHKOUM ~ crpoca |
npemioxkeHus. DOYHKIUA — CPeTHHUX
U3JICPIKEK U CBsI3b MexIy HuUMH (ATC
= AVC + AFC).

[TayruHOOOpa3Hass  Mojenb  pBhIHKA
onHoro Tomapa. [locinenoBareabHOCTD
IIEH U ee CXOAUMOCTb. BeuHas peHra.
[TpuMepbl HeTIPEPBIBHBIX U Pa3pPBIBHBIX
GyHKIUH B OKOHOMHKE: (DYyHKIHS
U3JIEPKEK, 3aBUCHMOCTh HaJIOTOBOM
CTaBKHU oT J0X07a (cmyyaii
MPOTIOPIHUOHAIBHOTO M TIPOTPECCHBHOTO
Hajora).

AcUMNTOTHYECKOE MOBEJICHHE
¢yHk1uii cripoca TopHKBHCTA.

PaGota c yueOHOW nwuTEpaTypoOWl.
[Touck mnpumepoB IPPEKTUBHOTO,
HCIIOJIB30BaHUS  MaTEeMaTHYCCKOIO,
aHajIn3a B COLIMAILHO-
SKOHOMHMYCECKUX MCCIICIOBAHMIX.
IloaroroBka Kk CEMUHApPCKUM U
MPAKTUYECKUM 3aHSATUSM.
Brmmonnenue 1oMaliHuX 3aJaHuM.
BreimonHenue 3amaHuil  goMariHeH
CaMOCTOSITEIILHOU paboTHI.

Hudbdepennmanbaoe
UCUHCIIeHNE PYHKINN
OJIHOM IIEpEMEHHOM

Hpe}IeJ'IBHBIe 158 CpeJIHI/Ie BCIIMYNHBI B
SKOHOMHKE: TpeleJbHbIE U CpeIHue
1/13)1ep>1<1<1/1, npenenLHaﬂ " CpC}IHfIfI
MPOU3BOJUTENBHOCTD TPY/IA.

Cpe)IHSISI U TOYCYHHAsSd DJIJIACTUYHOCTH
GbyHKIMU. DJacTMYHOCTU cHpoca U
MIPEAJIOKEHUS TI0 TIeHe, AITACTHYHOCTh
CITpoca M0 JOXOAY.

3amaua MIPUOBLIH.
MonenupoBanne

MakKCHuMHUu3alnunu
HAJIOTOBBIX
MOCTyIJIeHu B OropkeT. KpuBas

Jladbdepa.

PabGora c yueOHOU nuTEpaTypoOil.
[Touck mnpumepoB >PPEKTUBHOTO
HCIOIL30BaHUSA  MaTeMaTHYECKHX
METOH0B B COIMAJIEHO-
SKOHOMHUYECKHUX UCCICIOBAHUSX.
[ToaroroBka K CEeMUHApPCKUM 1
MPAKTUYECKUM 3aHATUSIM.
Brimonnenue qoMaliHux 3agaHui.
BrmosHenne 3amaHuid  TOMarTHeH
CaMOCTOSATEIILHON paboThI.
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HuTterpanbHoe
ncuucieHue QyHKIUMl
OJIHOM IIEPEMEHHOU

Beimyck mpoaykiuu 3a onpeaeneHHoe
BpeMs TP 3aJaHHOM  3aKOHE
MTHOBEHHOH MOIITHOCTH ITPOU3BO/ICTBA.
Cpennee 3nauenne pynkunu. CpeaHss
MPOU3BOAUTEIBHOCTE TPyAa, CPEAHSA
KaIMTaI00T/Aa4a.

Pabota ¢ y4eOHOW nHTEpaTypOM.
[Touck mnpumepoB 3PpheKTHBHOTO
HCIOJL30BAHUS  MaTEeMaTUYCCKUX
METOH0B B COIIMAJIBHO-
SKOHOMHUYECKHUX UCCIECTOBAHUAX.
[ToaroroBka K CEMUHAPCKUM U
MPAKTUYCCKUM 3aHITUSIM.
Brimonaenne qoManrHux 3agaHui.
Brinmonnenue 3amgaHuii  HOMariHEH
CaMOCTOSATEIILHON paboTHI.

(DYHKI_II/II/I HECKOJIBKHX
IIEPEMEHHBIX

[Tpumepsi byHKIHHA HECKOJIbKHX
MEPEMEHHBIX B SKOHOMHKE: (DYHKIHS
MOJIE3HOCTH, MHOT0()aKTOpHbBIE
MIPOU3BOICTBEHHBIE (PYHKIIUU.

Cpenuss u npeenbHast
MIPOU3BOIUTENLHOCTD Tpyaa u
KanurtaiooTnaya. [IpenenbHbie HOPMBI
3aMelleHus GaKTopoB MPOU3BOJICTBA.

MuHrMH3aLuUA 3aTpaT U MAaKCUMU3aLUs
pUOBUTH MHOTOOTPACIIEBON (PUPMBI

PaGota c yueOHOW nuTEpaTypOil.
[Touck mnpumepoB PPEKTUBHOTO,
HCIOIL30BAHUA MaTeMaTHYECKOIO
aHanIM3a B COLIMAJIBHO-
SKOHOMUYCCKHUX UCCIICIOBAHUAX.
[ToaroroBka K CEMUHAPCKUM U
MIPAKTUYCCKUM 3aHSTHSIM.
Bremonnenne qoMaIHux 3aaHAN.
Breinmonnenune 3amaHuii  JOMalHEH
CaMOCTOSITEIIbHOM paOOTHI.

Huddepenunansubie
ypaBHEHHUSI

[TpumMepbl CONUaAIEHO-KOHOMUYECKIX
3ajad, TIPUBOISTITIX K
Qg depeHIanbHbIM YPaBHEHHUSIM.

PaGota c yueOHOU nuTEpaTypOW.
[Touck mnpumepoB 3PHEeKTHBHOTO,
UCTOJIb30BaHusl TU(epeHIINaTbHBIX|
YpaBHEHUH B COLMAJIbHOA,
YKOHOMHUYECKUX UCCIICIOBAHUSIX.
IloaroroBka Kk CEMUHApCKUM U
MPAKTUYECKUM 3aHATHSIM.
Brimonnenue joMalHux 3aJaHui.
BeinosnHeHue 3amaHuil  OMAaIIHEN
CaMOCTOSTEIIbHOU paboTBHI.

MuoxecTBa u
OTHOIIIEHUS

ITpumepsl MIPUKJIAHBIX 3aj1ad,
AQHAJIU3UPYEMBIX METOJIOM
MaTeMaTU4eCKOU UHAYKIUH.

PabGora ¢ y4eOHOI JauTEpaTypON.
ITouck npumepoB 3PPEKTUBHOTO
HCII0JIb30BaHUSI TEOPUU MHOYKECTB B
COLMAJIbHO-2KOHOMHUYECKHUX
HCCIICTOBAHUSIX.

[ToaroroBka K CEMUHAPCKUM 1
MTPAKTUICCKUM 3aHATHSIM.
Brimonnenue qoMaliHux 3agaHui.
BrmosHenne 3amaHuil  TOMarTHeH

CaMOCTOSITENIbHOU PaOOoTBHI.
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DJIEMEHTHI
MaTEMaTUYECKON
JIOTUKH

[Ipumepsl conuanbHO-3KOHOMUYECKUX
3a;ad, peraeMbIxX METOJaMU
MaTEMaTUYECKON JIOTUKHA

PaGora ¢ ydeOHOU nHTEpaTypOil.
[Touck mnpumepoB 3pdekTHBHOTO

HUCIIOIb30BAHUS METOJIOB
MaTeMaTHYEeCKOM JIOTUKU B
COIUATLHO-?KOHOMHYECKUX
HCCIICTOBAHUSIX.

IloaroroBka Kk CEeMUHApCKUM U
MPAKTUYECKUM 3aHSATUSM.
Bremonnenue qoMaIiHux 3agaHuim.
Breimmonnenue 3amaHuii  goManiHed
CaMOCTOSATEIbHON pabOTHI.

DnEeMEHTHI TEOPUH
rpa¢oB

Hcropuueckue 3amauu, NpuBeaIIne K
CO3JIaHUIO TEOpUH IpadoB.

[Tpumepsl colMaTbHO-3KOHOMHYECKHUX
3ajjay, pELIaeMbIX MeETOJaMHU TEOpUHU

rpadosB.

N3yuenue METOJANYECKUX
MaTepUaIIOB o TEME,
PEKOMEH1yEMBbIX pa3/IeJI0B OCHOBHOU
U JONOJHUTEIBHOMU JIMTEpaTypBhl,
WHTEPHET — HCTOYHUKOB.
[loaroroBka Kk CEMUHApPCKUM U
MPAKTUYECKUM 3AHSATHUSIM.
BoinonHenue nomaiHux 3aJaHuil.
BrinosiHeHne 3amaHuil  OMAaIIHEW
CaMOCTOSTEIIbHOU paboTBhI.
[TonroroBka K KOHTPOJILHOM paboTe.

6.2. Ilepeuens 6onpocos, 3a0anuil, mem 011 HOO2OMOBKU K MeKyuemy

KormpoJiio.

Ilpumepnvie 6onpocwt kK KOHmMpobHOU padome (1 cemecmp)

1. KowmmekcHbie uncia; aaredpandeckasl 1 TpuroHomerpudeckas Gopmbl 3aaHuUs.

OnepauI/m HaJl KOMIUUICKCHBIMHU 4YHCJIaMU: CIIOKCHHUC, BLIYUTAHUC, YMHOXKCHHUC,

ACJICHUC, BO3BCIACHUC B CTCIICHDb, U3BJICUCHUC KOPHA.

2. Marpuupl.

Onepanuu  Haj MaTpullaMHU: TPAHCIIOHUPOBAHUE  MATPHUILBI,

YMHOXCHHNEC MAaTpPULbl HA YHUCJIO, CIIOKCHUEC W BbBIYMTAHHUC MATPHIL, YMHOXCHHC

MaTpul, BO3BCACHHUC MaTPUILIbI B CTCIICHD.

3. Omnpenenutenu MaTpull. Beruncnenus onpenenutens 2-ro U 3-ro NOPSIKOB.

4. llpuBeneHuvie MaTpullbl K CTYIIEHYaTOMY BUAYy W BUAY laycca ¢ MOMOUIbIO

AJIEMEHTAPHBIX TPeoOpa30BaHUN.

5. Panr matpuiipl, paHr CUCTEMBI BEKTOPOB.

6. OOparnas maTpuua. PenieHre MaTpUYHOTO ypaBHEHHS.
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7. CucreMbl JMHEWHBIX aNreOpanvdecKux ypaBHEHUN
8. Pemenne cucTeMbl JIMHEHHBIX aireOpanyecKux ypaBHEHUH MO TPABHITY
Kpamepa, meronom ["aycca.

9. Ompenenenne 0a3rca CUCTEMBI BEKTOPOB.
10. IIpuBenenue KkBagpaTUIHOM (HPOPMBI K HOPMAILHOMY BUAY MeToa0M Jlarpanxa.

11. Marpuna kBagpatudHoi GOpMbI. 3HAKO-OMPEAECTECHHOCTh KBaIPaTUYHOU (POPMBI.
12. TlpuBenenue ypaBHEHUs KPUBOH BTOPOTO MOPSAKA K KAHOHUYECKOMY BHUTY .
13.0Omnpenenenue npeaena GyHKuu B Touke. OHOCTOPOHHUE MTPEACIIBI.
14. TlepBblii U BTOpOU 3amMedaTesIbHBIC TIPeIed.
15.0npenenenne acumMnToT rpadrika QyHKIUU. Buabl acuMIToT.
16. Onpenenenue Touku pa3pbiBa pyHkuuu. Kinaccudukamus Touek pa3poiBa.
17. BrrauciieHre npou3BOIHOMN CIOKHON (PYHKITUH.
18.Bbruncienue npeaenoB pyHKIUM 0o npasuity Jlonurans.
19. Onpenenenne JOKAJIBHOTO  3KCTpeMyMa (YHKIMM  OJHOM  MEPEMEHHOI.
Heobxoanmoe, 10CTaTOYHOE YCIOBHSI MOHOTOHHOCTHU U JIOKQJIBHOTO 3KCTPEMYyMa.
20.0Ompenenenusi BBITYKIOCTH, BOTHYTOCTH M TOYKH reperubda rpaduka QyHKIUU.
HeoOxoaumoe, 10CcTaTOYHbIE YCIOBHUS BHITYKJIOCTH U TOUKH Ieperuoa.
21.00mas cxemMa wucciaenoBaHUs (PYHKIUA OJHOW TEPEMEHHOW M TOCTPOCHUS
rpaduxa.
22. HeormpeneneHHbiit HTETpaji. MeTo I HHTETPUPOBAHHUS: PA3JIOKEHUS, TAOJIUYHBIH,
3aM€Ha EPEMEHHOM, 110 YaCTSIM.
23. VaTerpupoBaHue parmoHAIBHON APOOH, TPUTOHOMETPUIECKUX U UPPALTUOHATBHBIX
BBIPAKCHUM.
24. Onpenenennsiii uaTerpan. @opmyna Herorona — Jlenbnumna. @opmyna 3aMeHsbI
NIEPEMEHHON B ONIPEIETIEHHOM UHTETpAJIE.
25. HecoOcTBeHHbIe nHTErpasibl MeToabl X BEIYUCIICHHUS.

26. DKOHOMHUYECKHE MPUIIOKEHUSI TIPOU3BOIHBIX U HHTETPAJIOB.

[IpumepsI 3a1aHuii KOHTPOJILHOH padoTsl (1 cemecTp)
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1. Breruucianre KOMILIEKCHOE YHUCJIO:

(3+5i)
(1-2i)-(-3+1i)

2. [llepeiins k TpUTOHOMETPUYECKOH (opMe 3amucu KOMILIEKCHOTO

YuClia, BOCMOJIb30BABIIUCH opMysioit MyaBpa, BEIUUCITUTE BEIPAKECHHE:

1 45

2 2 )

3. Halimute onpeaenuTesb MaTpUIlbl

(1 2 0 3)
SEE
L1204J

4. Metonom ["aycca HaiiaguTe ob1iee pemieHue u pyHaaMeHTaaIbHbIH HA0Op pelIeHui

CUCTEMBbI YPABHEHHIA:
X+4y+20z=0
5X+13y -5z =0
4x + 9y — 252 =0,
5. IIpoBepbTe, 4TO BEKTOPHI abh M T oOpasyror 6asuc B mpocTpancTse R3. Haiinure
KOOPJIMHATHI BEKTOpa M B 3TOM Oa3uce:

a=(41-2), b =(2-3,0), c=(31-2), M=(38-4).

6. HalimuTe coOCTBeHHBIC 3HaUEHUSI U COOCTBEHHBIE BEKTOPHI MAaTPHIIHI:

\ )

7. Meronom Jlarpan»a npuBenuTe KBaJipaTUUHYIO (popmy
Q(X,X ,X)=—2x%—4x 2 —6X ? +2X X +6x X —10x X
1 2 3 1 2 3 1 2 1 3 23
K HOpPMaJIbHOMY BUY. Y KaXXUTE COOTBETCTBYIOIIEE TPe0Opa3oBaHue EPEMEHHBIX.

8. Onpenenure, Npy KAKWX 3HAUEHUSX MapameTpa d kpBaaparuuHas Gopma

L(x, %, )= x2 + 4x? — 2ax,x,
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1 2
SIBIISIETCS TIOJIOKUTEIILHO OIPEICTICHHOM.
9. VpaBHeHWE JHMHUW BTOPOTO TOPSIKA TMPUBEANTE K KAHOHHUUYECKOMY BUIY;
ONPEIEIIUTE TUIT KPUBOU, IIOCTPOMTE €€:
X2 —4y? +8x—24y =24,
10. Haitnure mpeaensl GyHKITHIA:
(3—4x) 5" 5) L= VL= 2x =X

) Ixigc” | 0 1-CosX
\3x+3)

11. Onpenenute TUIBI TOYEK pa3pbiBa GYHKLINUN

xos5. Xe(-0id)

f(X)=7-X+2x+6, xe(45),

9
X—6

X e [5;+oo)

12. B MmaremaTrueckoil MOJIEJH pPhIHKAa HEKOTOPOTO ToBapa ¢ (GyHKIMEH crpoca
D(p) =1+ 2p —15p?, rie P — IeHa ToBapa B PyOIIAX, BRIACHUTE, NPU KAKUX IIEHAX
CIIpOC Oy ICT PJIaCTUIHBIM.
13. HailiguTe MpOMEXYTKH BBIMYKJIOCTH, BOTHYTOCTH M TOYKH Iepernda rpaduka
byHKIIUN

y= In(x2 —2x+2)..

14. HalinuTe HeonpeaeleHHbIE HHTETPAIBL:
2
a) J‘sin25x-cos3 4x dx.; 6) jx-ln5x-dx; 5) I«/1+32c dx
X

15. Beruucnute onpeaeaeHHbIA HHTErpat:

i?/(ln x—1)" o

16. UccnenyiiTe HE CXOIUMOCTb HECOOCTBEHHBIN HHTETpAT:

a)f ax , 6) J.+°° e M2y,
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© 0 N o g bk~ wbd P

10.
11.
12.

13.

14.

15.

16.

17.

18.

19.

 X-Inx 0

Ilpumepnuwie éonpocel K KOHmpobHOU padbome (2 cemecmp)

O6nactb onpeneneHus, JMHUN YPOBHS (DYHKIIMU HECKOIBKUX NEPEMEHHBIX.

YacTHble IPpOU3BOIHBIE (PYHKIIUU HECKOIBKUX ITEPEMEHHBIX.
[epBsiii 1 BTOpOIt AU PepeHnabl.

I'panuenT, ero cBoMcCTBA.
[IpousBoaHas O HaNpaBIEeHUIO PYHKIIUU HECKOJIBKUX MTEPEMEHHBIX.
JlokanbHbIE SKCTPEMYMBI (DYHKIIUN HECKOJIBKUX MEPEMEHHBIX.
YcnoBHBIE SKCTPEMYMBI QYHKIIMN HECKOJIBKUX TTEPEMEHHBIX.
HauGounbiiiee u HaMeHbIlIee 3HaYeHUsT PYHKIIUU HECKOJIBKUX MEPEMEHHBIX.
[ToBTOpHBIE W KpaTHBIE UHTErpasbl. BeluncieHne IBOMHOTO MHTETpalia
CBEJICHUEM K ITOBTOPHOMY UHTETPAILY.
HecoOcTBeHHbIE KpaTHBIC UHTETPATIBI U METOJIbI UX BBIYMCIICHHUS.
DKOHOMUYECKHE MTPUIOKEHUS TEOPUH (PYHKIIUIM HECKOJIBKUX MTEPEMEHHBIX.
Pemienne  nuddepeHUMANbHBIX  ypaBHEHWM  MEpBOro  MOpSAKa  C
pa3aEAIOIIMMUCS IEPEMEHHBIMU.
Pemenue ognopoaHsix nud@epeHraibHbIX ypaBHEHUH TIEPBOTO MOPSIIKA.
Pemenue nuneiHsIx nuddepeHImanbHbIX YpaBHEHUN MEPBOTo MOPSIKa.
Pemenne 3agaun Ko (HauanesHOM 3a/1a4n).
Pemenue muddepeHnanbHbIX ypaBHEHUN BTOPOTO MOPSIIKA, TOMYCKAIOIINAX
MTOHM>KEHUE TTOPSAIKA.
[Toctpoenue obmiero pemenus JIOAY n-ro mopsaka ¢ MOCTOSHHBIMHU
koadpuieHTamu.
[Toctpoenne wactHoro pemenus JIHIAY Nn-ro mopsimka ¢ MOCTOSSHHBIMHA
kod(pduneHTaMu B Cilydae MPaBOM YACThIO CHEIUAIBLHOIO BUIA (METO
HeomnpeAeTeHHBIX KOG DUITUEHTOB).
[TocTpoenne yactHoro pemenusa JIH/IY meronom Bapuannu mporn3BOJIbHBIX

ITIOCTOAHHBIX.
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20.

21,

22,

24,

25.

26.

217,

28.

29.

CnocoObl  3amaHust  MHOXkecTB. Omnepauud  HajJg  MHOXKECTBaMHU:
oObeMHEHUEe, TMepeceyeHue, pasHOCThb,  JOMOJHEHHUE, JIeKapTOBO
IIPOU3BE/ICHUE.

Huarpammbr Oiinepa — Benna. Metonpl J0Ka3aTeilbCcTBa pPaBEHCTBA

MHO>KeCTB. MOIIIHOCTh MHOKeCTBa. KOHEUHbIE M CUEeTHBIE MHOXKECTBA.
Meron MaTeMaTU4eCKOrW HHIYKIHUH.
Bricka3piBaHus, omnepaldd HaJl BBICKa3bIBaHUSIMUA. DOpMYIbl JIOTUKHU

BbICKa3bIBaHUN. TaOauIbl HUCTUHHOCTU. OKBUBAJICHTHOCTh (HOPMYIIL.

OCHOBHBIC SKBUBAJICHTHOCTH.

OpueHTUpOBaHHbBIE U HEOPHUEHTHUPOBaHHbIE I'padbl. CriocoObl 3ananus rpada.
MaTpuilbl CMEKHOCTH U MHIUIAEHTHOCTH Tpada, X CBOKCTBA.

B3Bemennsle rpadsl, Mmatpuna BecoB. M3omopdHbie rpadsi.

MapuipyTsl ¥ yTh B rpadax. Llenb, Uk (KOHTYD).

DilliepoB M TaMUJIBTOHOB WLMKJIBI MU MNyTH Ha Tpade. MeTpuueckue
XapaKTEPUCTUKU TpadoB.

AJNTOpUTM TOMCKa KpaTyaliiero myTu B rpade.

IMpumepsl 3a1aHMiT KOHTPOJILHOM PadoThI (2 cemecTp)

1. JIns 3apaHHOM NPOU3BOJICTBEHHON (PYHKIIMU

L2-gk

QK;L) =

1+8k

rae Q — o0BEM BeITTyckaeMol poaykiuu, K — oobeM pouaoB (kanurana), L — 00bém

TPYAOBBIX pecypcoB npu Ko = 2, Ly = 4 wmaiigute mnpenenbHylo (GoHmoOTAadYy U

NpeiesbHYI0 MPOU3BOAUTENILHOCTh TPYJa, MPENeIbHYI0 HOPMY 3aMEIleHHs TpyAa

KaIMTaJIOM, 3JIACTUYHOCTH BBIMyCKa 1Mo (oHaaMm u 1o Tpyay. OTBETH JaiTe B BHUIE

JECATHIHBIX IPOOEH C MATHIO0 3HAKAMH IIOCIIC ACCATUYHOM 3aIsTOM.

2. Hatigute B Touke 4(1;3) nepBblii u BTopoit AuddepeHnnaibl GyHKIUN

—3x° y+5 x)+6

fixy)= ¢
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_ 233 X ,
3. Mnst pynkumu z=2x"y—arctg ; naiimure B tTouxe Po(l) IIPOU3BOJHYIO B

HaIlpaBJIEHUH BekTOpa S; = (2; 2) .
4. Haiigure TOYKU JTOKAJTBHBIX IKCTPEMYMOB (PYHKIIUH

f(x,y)=-2y%+x% +16In y —In(x?)

H OIIPCACIINTC UX THUIL.
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5. HaiinuTe TOUKH yCIOBHOTO SKCTpeMyMa (pyHKIUU
2 2
f(xy) = 3X" +6y° -2
Ha MHOKECTBE PEIICHUI YPaBHEHHUSI
2 2
X
—+ RN 1
25 36
6. Haiigute Hanbomnpliiee 1 HAMMEHbIIIEE 3HAYCHUS (PYHKIINU
2, \2
Z=X"+Y +Xy -X+y-18 BobGmactm1<x<3, 0<y<3.

/. Haiinure KpaTHBINH UHTETpal
I 3x2(y + 5) dxdy
D

1o 00J1acTH, OTPAHUYEHHON IMHUAMHU: Yy = X, Yy = 3x, X = 2.
8. Pemire nuddepeHimanbHble ypaBHEHUS
a) y =357,  G)xy =Vx2+yZ+y.
9. Pemnte 3anauy Komm 11t muddepeHnnan-HOro ypaBHEHHsSI IEPBOTO MOPSIKA:
y =(@+2)(2x-3), y(0)=-4.
10. Haiigute obuiee pemienue nudhepeHnaibHOro ypaBHEHUsI BTOPOro Mopsiaka

C MOCTOSTHHBIMU KO()(HLIMEHTaMU C IIPABOM YaCThIO BUIA KBA3UMHOIOYJICHA:
4y — 4y + S5y = e~?*(5x + 1).

11. Pemte cucreMy JIMHEWHBIX TudPepeHIINaTbHBIX YpaBHEHUI:

y =2y—3z
{

Z = =5y +4z.
12. Jlokaxkute, 4TO JJIs1 JIFOOOTO HATYPALHOTO /1 CTIPABEIJINBO PABEHCTBO:
_ n2(n+1)?2

P+22+.+n?=
4

13. [IpoBeppTe 115 MH0O0T0 HATYPATIBLHOTO N CIIPABEIUBOCTh YCIOBHUS:
[2m2— 42n+2 kpaTHO yncay 33.

14. JloxaxxuTe paBeHCTBO MpPH MOMOLIM Auarpamm Oiiepa — Benna, unu

IIPUBEAUTE KOHTPIIPUMED:
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(A\B)U(A\B)=(BUA)N (AUB).

15. YHuBepcaibHOE MHOXXECTBO COCTOUT U3 26 CTPOUYHBIX OYKB JIATUHCKOTO
andasurta. 3amanpl yeThipe MHOkecTBa: A, B, C, D. VYkaxute mHoxectBa X u Y.
BbraucnuTe nX MOIITHOCTH.

A={b.f,g,m,0}, B={b,g,h,l,u}, C={e,f,m}, D={e,q,l.p.q,u,v},

X =(A\C)U(BNC), Y=(AnB)u(D\C)

16. 3agaiiTe MHOXECTBO, YKa3aHHOE€ HA PHUCYHKE, C HCIOJIb30BAHUEM

XapaKTEPUCTHYECKOTO CBOMCTBA.

X2 4+y2= K

— ~

17. Ilycte p, q ¥ 7 0003HAYAIOT CJIETYIOUINE BEICKa3bIBAHUS:

p : KBaptupsl B MOCKBE O4E€HB TIOPOTHE;
q . Y MeHs ecTb cTapiuui Opar;
7 . Y MeHs ecTh colaka.
18. 3anummTe CUMBOJIMYECKUE BBIPAKEHUS KaK OOBIYHBIC BHICKA3bIBAHMUS:
a)p AqAT; O)pA(qvT) B@PVQAT, n(PArV(@QAT.
19. CocraBbTe TabIUIly UCTUHHOCTH BBHICKA3bIBAHMUS:
(AAB) V (B> A.

20. CocTtaBbTe MaTPUIILl CMEXKHOCTH M MHIIUJIGHTHOCTH rpada:
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21. ITo MaTpuIe CMEKHOCTH OCTPOITE Trpad v ero MaTpUIly MHIIUIECHTHOCTH:

0 01 010
0 01 011
110100
0 01 011
110100
010100

22. B oxHOM paiioHe roposga 000pyI0BaHo 15 IETCKUX MIOMAN0K. Y CTaHOBUTE, MOYKHO JIU

HUX COCAWMHHUTDH MCIICXOJHBIMH JOpPOTraMHu Tak, YTOOKI Kaxgas 1JjiomaakKa ObLIa COCIMHCHA POBHO C

I[IATBIO APYTUMU.

23. Jlnst m300paskeHHOTOo Tpada

6 5
OIIPENIEIUTE, €CTh JIM B HEM DUJIEPOB LIUKII U, €CJIA €CTh, HAUTH €T0.

24. Haiinure kpaTyaifiumii yTh U3 BEpIIMHEBI Vo B BepumHy Vs B Tpade, 3a1aHHOM

PUCYHKOM:
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Kpurtepuu 0a/1JIbHOM OLEHKH PA3JIMYHBIX (DOPM TEKYLIEr0 KOHTPOJIS

Kputepun OGamibHOM

ycueBaeMoCTH

OLICHKM pa3lIMYHBIX  (QopM

TCKYILICTO

KOHTPOJIA

YCIICBACMOCTHU COACPIKATCA B COOTBCTCTBYIOIINX MCTOAUYCCKUX PCKOMCHAANUAX

Kadephl.

1. q)OHIl OLHCHOYHbBIX CPEACTB JIsI NMPOBECIACHUSA HpOMe)I(yTOqHOﬁ

aTrecranmmu oﬁyqammnxm o IMCOMIIJIMHE

HepequL KOMHGTCHHI/Iﬁ C YKa3aHMCM HHIAUKATOPOB HUX JOCTHIKCHHUS B

MpOIECCe OCBOCHUS 00pa30BaTEIbHON MPOrpaMMBbl COACPIKHUTCA B pasfene 2.

«llepeuenv naanupyemuvlx pe3yibmamos 0C80€HUs 00pa308amenbHOU NPocPaAMMbL

(nepeuenv

KoMnemenyuil)

NILAHUPYEMBLX PE3YIbMamos 00yueHUs N0 OUCYUNTIUHEN.

C yKasanuem MH()MKCIWIOPO@ ux O0OCMUNCEHUs U

Tunosblie KOHTPOJBbHBIC 3aIaHUA UJIH UHBIC MaTE€pHaJIbl, HCOﬁXO)II/IMbIe AJIA

OLICHKH UHAMKATOPOB 10CTHKEHHSI KOMIIETEHIM I, SHAHUW U YMEHUH

Tabmua 6
HaumenoBanue HaumenoBanue Pesynbrarel 00ydenus | TumoBbie KOHTPOIbHBIE
KOMITETEHIINH WHKATOPOB ( yMenus u 3HaHUs), | 3a7aHUA
JOCTHKCHUS COOTHECCHHBIE C
KOMITETEHITHH WHINKATOpaMHU
JIOCTHIKEHUS
KOMIIETSHIINH
CrniocobHOCTD 1. Yerko onmchiBaeT | 3HaTh: OCHOBHBIE | ONHUIINUTE POJIH TaHHBIX
OCYILIECTBIIATh MMOUCK, | COCTaB U CTPYKTYPY | cBeA€HHA O  PONM | u uH(POPMAIIMH, COCTAB
KPUTHYECKH TpeOyeMbIX JaHHBIX U JAHHBIX il CTPYRTYPY
uHbopManuu
aQHaJIM3UPOBATh, opmaruy, MHMOPMAIHH, ee | urpopmarn, X
06001IaTh 1 TPaMOTHO peanu3yeT
IPOLIECCEl HX cHopa COCTaBE€ H CTPYKTYPC, | Ba)kHOCTH UIA aHaIU3a
CHUCTEMATH3UPOBATh pon pa,
UX  BAXHOCTH U | eIICHMS
o0paboTku " p
uHpopmaryio, aHaNMM3a ¥ PelIeHHs
WHTEPIIPETAITHIH. p COBPEMEHHBIX
UCIIOJIb30BaTh COBDEMEHHBIX
CUCTEMHBIH TTOIXO0/T HpaKTHYICCKHX 3a/1aax IIPAKTHYECKHUX 3aladax
JUISL peleHus COLMAIBHO-
COIHATHHO-
MOCTaBJICHHBIX 3a7a4 SKOHOMMYECKUX
HKOHOMUYECKUX
(VK-10) JUHAMUKH.
JTUHAMUKH.
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YmMmernb: yeTko | CpaBHUTE  HECKOJIBKO
OMKCHIBATh COCTaB M | MaTeMaTHYECKHX
CTPYKTYPY AQHHBIX U | METOJIOB,
uH(popManuuy, MPUMEHSEMbIX JUISt
UCTIOJIb3yEeMBIX B | ONMCaHMs COCTaBa |
peliaeMoit 3ajaye, | CTPYKTYpbl JTAHHBIX U
IrpaMOTHO uHpOpMaLIUU
peain30BaTh MpoOIECC | perraeMoi 3ajadyu, Ux
coopa TpeOyeMbIX | TpPaMOTHONH 00pabOTKU
JAHHBIX U | ¥ UHTEpIpeTaIuu.
uHpopmanuu, ux
00paboTku u
MHTEPIPETAIHH.
2. O60CHOBBIBAET 3HaTh: OCHOBHbIE | ONHUIIUTE  OCHOBHBIE
CymHOCTB MaTeMaTU4CCKHE XapaKTepHbIS
HPOUCXOAAILICTO, npueMbl 060CHOBaHHUs | OCOOEHHOCTH
BBUABIIACT CYIITHOCTH U | MaTeMaTU4eCKUX
3aKOHOMEPHOCTH,
HOHMMAET IPEBOILY BBISIBIICHHUS METOJI0OB 0OOCHOBAHMS
BapHaOEIbHOCTH. 3aKOHOMEPHOCTEN CYIIHOCTH u
aHATM3UPYEMOTO BLIABJICHIA 3
COLMATBHO- 3aKOHOMEPHOCTEH
3KOHOMUYECKOTO aHaIMsHpPyeMOro
nporecca. COLIMAIIBHO-
SKOHOMHYECKOTO
npoiiecca.
IIposenute
Ymers: CPaBHUTEJIbHBIN aHAIU3
000CHOBBIBaTh CYIHOCTH "
CYIIHOCTb PEIIaeMOH | 3aKOHOMEPHOCTEH
3aJa4u, BBIABJIIATH pemaeM()I}'I 3ama4u,
3aKOHOMEPHOCTH, o0oCcHYHTE  TpUPOLY
MOHUMaTh  TPUPOJY | BapHAOEIBHOCTH.
BapuaOEIbHOCTH.
3. ®opmupyer 3HaTh: OCHOBHBIE | Omnucarhb OCHOBHbIE
HpU3HAK MaTeMaTHYECKHe MareMaTHYECKHE
KnaccHpuKanum, MIPUEMBI HPUEMBL
BBIJIEIISIET
COOTBETCTBYIOLLE KJ1acCU(UKaLUH, KJ1accu(UKaluu,
€My TPYIIIbI BBIJICTICHUS TPYII | BBIICICHUS rpyImn
OTHOPOHBIX OJIHOPOJIHBIX OJTHOPOJIHBIX OOBEKTOB
;;SE?EE)O;QEIPWT 00BEKTOB B pelIaeMoii | B petiaemMon

oO11e CBOUCTBA
DJIEMEHTOB DTUX
TPy, OIICHUBAET
MTOJTHOTY PE3YJIbTaTOB
KJIacCU(PUKALIHH,
IIOKa3bIBAET
MIPUKJIATHOE

MPAaKTUYECKON 3a/1aue,
UACHTU(DHUIIUPOBATH
HUX OOIIME CBOMCTBA.

YMerb: chopMupoOBaTH

MpU3HAK

HpaKTH‘{CCKOﬁ 3aaaydc.

OcyniecTBUTh
KJIacCU(UKAITUIO
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Ha3HAYCHHUE KJ1accupuKalum O00BEKTOB  U3ydaeMoi
KIaCCHGUKAHOHHBIX | oG3exToB H3y4aeMoy 3aJauu
rpyn. 3ajauu, npodeccnoHaIbHON
UACHTU(PHUIUPOBATh UX | JICSITEIBHOCTH,
o0une CBOWCTBA| MACHTU(DUIIUPOBATH UX
OIICHUTh IIOJIHOTY OOIIHe CBOIICTBA,
pe3yNIbTaToB OLICHUTH MOJIHOTY
KJ1acCU(UKaluy, pe3yJIbTaToB
TIOKa3bIBATh Kiaccupukanmy,
IPUKIATHOE MOKa3bIBaTh ux
Ha3HayYCHUE NPpUKIaAHOC
KJ1accupuIupoBaHHbIX | HA3HAYCHHUC.
TPYIIIL.
4. I'pamoTHO, 3HaTh: Meroabl| Onucarh XapakTepHBIC
JIO'N9HO, CHCTEMHOT0 aHaju3a,| OCOOCHHOCTH
ApryMEHTHPOBAaHO COBPEMEHHbIE COBpPEMEHHBIX METOL0B
?(?gggggf{;e MaTeMaTHYECKHE 22101;2411;122(-) aHaimsa
cyxaeHus u ouenky. | MOAXOARL K AHAMSY) (Lo e crenx
OTJH/I‘-IZVleT ¢daktpl oT | COUMAIBHO- MPOLIECCOB, OLICHKE
MHEHUH, } HKOHOMHYECKUX [IPUHAMAEMBIX
HWHTCpIpCTAluu, IIPOLIECCOB, OLICHKE pemeHHﬁ.
OLCHOK U T. 1. B NPUHUMAEMBIX
paccyxaeHUsIX pereHmii.
IPYTHX YYaCTHUKOB .
eATETBHOCTH. [IpoBecTn cucTeMHBII
Ymers: aHaIu3 pemaemMon
chopMHpOBaThH MPAKTUYECKON 3aJ1ayuH,
COOCTBEHHBIE U3TIOKUTH TIOJTYyYCHHBIE
CYXKICHHS M OLEHKU O | COOCTBEHHBIC
periaeMoit CYXKICHHS U OIICHKH C
MPAKTUYECKON 3aJaue, | MCIIOJIb30BAHHEM
JIOTUYHO U | IPUHIIATIOB
apryMEHTHPOBaHO JIOTUYHOCTH u
u3jaraTh CBOIO TOYKY | apryMEHTHPOBAHHOCTH.
3peHHsT Ha  OCHOBE
CHCTEMHOTO
OTIMCaHWSL.
5.ApPryMeHTHPOBaHHO | 3HaTh: coBpeMeHHbIe| OnumnTe OCHOBHBIE
H JIOTHHIHO MaTeMaTUYECKUE XapaKTePUCTHKH
;1(;)) 3?;2?;;5; CBOIO METOJIbI HCCIICIOBAHUS ;‘;ig;“;iiﬁfeﬂc’;nx
TOCPEICTBOM M Ha cOmHATIEHO” METOJIOB HCCIICOBAHUS
OCHOBE CICTEMHOT'O HKOHOMHUYECKUX
OTIHCAHMS. MPOLIECCOB,  BKIIOYAs COMHATIbHO”
. IKOHOMHYECKUX
CUCTEMHBIT AHAMS, [oneccon,  BRTIOUAS
TeOopuro HUPUHATHA ¢y eTeMupIit aHanms,
pELICHUH. TEOPUIO0 NPUHATHUSA
pelIeHUH.
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YMmeTh:
apryMEHTHPOBAHHO U
JIOTUYHO
MPEACTABISITE  CBOKO
TOYKY 3peHHS
MOCPEJICTBOM U  Ha
OCHOBE  CHCTEMHOI'O
OITMCAHHS.

[IpoBenuTe CUCTEMHBII

aHAJIU3 CYUIHOCTU H
3aKOHOMEPHOCTEH
peraeMoun 3a7a4H,

apryMEHTUPOBAHHO W
JIOTUYHO TMPEACTABbTE
CBOIO TOYKY 3PEHHSI.

ITIKH-3
CnocoO6HOCTH
OCYIIECTBISATH cOOP,
00paboTKy U
CTaTUCTUYECKHUI
aHaJM3

JAHHBIX, TPUMCHSITH
MaTeMaTHYECKUE
METOJIBI JISI
pereHusI
CTaHJIaPTHBIX
poeCCUOHATILHBIX
¢buHaHCOBO-
IKOHOMHYECKUX
3ajad,
WHTEPIPETHPOBATH
MOJIy4YeHHBIE
Pe3YIIbTATHI

1.ITpoBoauT c60p,
00paboTKy H
CTaTUCTUYECKHUI aHaIu3
TAaHHBIX JJIS1 PEeILIEHUS
(buHaHCOBO-
PKOHOMUYECKHX 3aJ1a4.

3HaTB: COBpEMEHHbIE
MaTeMaTHYECKUE
METO/IbI IIEJIOCTHOTO
CTPYKTYPHUPOBAHHOTO
OTHCAHUS
poOIeMHOM
CUTYAaIUH.

Ymersn:
apryMEeHTHPOBAHHO
omnucarh npoodsemy,

Onuiure
COBPEMECHHBIC
MaTeMaTH4YECKHUE
METOALl  IIEJIOCTHOTO
CTPYKTYPUPOBAHHOTO
OTMCaHUs TPOOIECMHOM
CUTYaIHH.

BrinoaHuTe 11€710CTHOE

CTPYKTYPUPOBAHHOE
BO3HUKIIIYIO TIPU PYKLYpHP
. OMHCAaHHE  OCHOBHBIX
aHaJIM3¢ peIracMon
npoOJeM, BO3HHUKIIUX
3ajau, ¢ .
IpY aHAJIH 1I1aeMOi
HICTIOIb30BaHUEM pH aHATIN3C PEIIACMO
TpeGoBaHmii 3afaqu.
[EJIOCTHOTO
CTPYKTYPUPOBAHHOTO
OTIHCAHMS.
2.QopmynupyeT 3uaThb: coBpeMmennsie | [IpoBecTn  cpaBHEHHE
MaTeMaTHYECKUE MaTeMaTHYECKUE COBPEMEHHBIX
MMOCTAaHOBKH METO/IbI aHATH3a MaTeMaTHYECKUX
(buHAHCOBO- COLIMAIBHO- METO/IOB aHam3a
IKOHOMHUYECKUX 9KOHOMHYECKHUX COMalIbHO-
3aj1a4, epexoaur or | IPOLECCOB. SKOHOMHMYECKHX
SKOHOMMYECKHX YMeTb: 000CHOBEIBATH | [TPOLECCOB.
IIOCTAHOBOK 3a1a4 K CUCTEMHYIO
MaTeMaTHYECKHM (hopMyTHPOBKY LeIH I .
MOIEISIM ITOCTAaHOBKY 3aJa4H. C(bOpMy_]'H/IpyI/ITe e
A : UCCIICIOBaHHUSI u
MMOCTAHOBKY 3a/aud Ha
npuMepe aHam3a

pelraeMoit 3a1auu.

3.CHUCTEMHO MOAXOIUT
K

BHIOODPY
MaTeMaTUYeCKUX
METOI0B U
H(pOPMAIIMOHHBIX
TEXHOJIOTUN IS
[peIIeHUsT KOHKPETHBIX

(buHaHCOBO-

3HaTh: COBpEMEHHbIE
MaTeMaTH4YeCKHUeE
METOAbI CUCTEMHOI'O
aHaJIN3a COIUAJIbHO-
SKOHOMHYECKHX
MIPOLIECCOB.

YMeTh: CHCTEMHO
IIoOAXOAUTH K aHaJmsy

Onunmnre OCHOBHBIC
XapaKTEPUCTUKHU
COBPEMEHHBIX
MaTeMaTHYECKHUX
METOJIOB CHUCTEMHOTO
a”Ham3a COITHaJIbHO-
3KOHOMHYECKHUX
MPOIECCOB.
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ODKOHOMHWYCCKUX 3a1a4 B| CUTYyaAllUH,
HpO(I)CCCHOHaHLHOﬁ (bopMyano]gKe
o0J1acTy.

KPUTEPHEB U YCIOBUIA
BEIOODA.

4. AHanu3upyeT BeinonnuTe

[pE3yJIbTaThI 3HATH: CHUCTEMHBII aHaIu3
1 CCIIEI0BAHUS MaTeMaTHYCCKHe periaemoii 3a/1a4u,
MaTeMaTHYECKUX MOAXO/bI K PELICHUIO Gopmynuposku u

Mopernel GuHaHCOBO -
DKOHOMHUYECKHX 3aj1a4
1 IeJ1aeT Ha UX
OCHOBaHHUU
KOJIMYECTBEHHBIE U
KaueCTBEHHBIE BHIBOIbI
1 pEKOMEHIAIUH 110

YIIPaBJICHYECKUX 3a/a4,
OILICHKE IOCJIEICTBUI
MIPUHUMAEMBIX
peLIeHui.

YMerb: KpUTHYECKU
MEPEOCMBICIUTH CBOM
BBIOOP, COTIOCTABIISIS C

[IPUHATUIO (PUHAHCOBO- | AIBTCPHATUBHBIMU

DKOHOMHYECKUX noaxogamMu, OIEHUTH

[PELICHUIA. OCJIEACTBUS
[IPUHUMAEMBIX
pelIeHUi.

YCJIOBHH BBIOODA.

Ipumepsl 3agaHuil 1J151 MOATOTOBKH K 3a4€eTy, IK3aMEHY

1. Uccnenyiite Ha COBMECTHOCTH U PEIIMTE CUCTEMY MeToIoM ["aycca:

ﬁx1—3x2 +3X3 +2)C4 =1
dx +5x +3x +2x =4

1 2 3 4
i6x1—3x2—2x3 +6x, =—4
5 +4x +x +7x =3
1 2 3 4

X+ 2x, + x5 —x, =2.

2. Haiit coOCTBEHHbIE 3HaYEHUS U COOCTBEHHBIE BEKTOPHI MATPUIIbI

7 15
A= .
- 6 —12 )
3. Beruucnute npenensl QyHKIUU

2 liml 3~ 412

— , 0) lim J46_7x —5
X%0L3x+3J

>3 J22-2x —4

4. ITpoBenute rcciieqoBaHue QYHKIIMU U TOCTPONTE ICKU3 €€ Tpaduka.
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6Xx +4

T0= Dx-2)

5. Beruucnure uHTErpabl:

a) [ (2x+7)sin(3x)dx , ) | .

3x -7 !
dx,, B) I[x-arctg xdx

r)}4 3+ 5x dx’ﬂ) —; dx _
o x—5 4 (x+2)In®(x +2)
6. Haiigute nHeBHYI0 BBIpaOOTKY pabouero 3a ceMU4acoBOi pabouuii AeHb, €CITU
IPOM3BOAUTEILHOCTD TPY/Ia MEHSETCS MO 3aKOHY:
z(t) = —0,623t2 + 4,6t + 6,4,
rae t — Bpems (B yacax), mpoluiemiee ¢ Hadana paboyero JTHSI.

HpI/IMepH])Ie TCOPETUYIECCKUE BOINPOCHI JIsl IIOATOTOBKH K 3a49€Ty

1. KowmrekcHble yncia: anredbpandeckas u TPUroHOMeTpruyeckasi popMbl 3aaHus,

oTiepaliy HaJl KOMITJIEKCHBIMU YU CJIAMH.

2. ANTOpPUTMBI BBIYUCIICHUS CTETICHN KOMIUIEKCHOTO unciia. Dopmyna Myaspa.

3. ANTOPUTMBI BEIYUCIECHUS KOPHS U3 KOMIUICKCHOTO YHCIIA.

4. Marpuisl u ux Bujbl. [Ipumepsl.

5. Onepanuu ¢ MaTpuilaMu: TPAHCTIOHUPOBAHUE MATPHUIILI, YMHOKEHUE MaTpPHIIBI
Ha YHCIIO, CIIOKEHHE W BBIYMTAHHE MATPUIl, YMHOXEHUE MATpPHII, BO3BEIACHHE
MaTpPHIIbI B CTETICHbD.

6. Onpenenutesb MaTpULIbIA €ro cBOMCTBA. DOPMYIIbl BEIYMCIICHUS OMPEICIUTEIS
2-10 ¥ 3-TO MTOPSAIKOB.

/. MuHopsl u anreOpandeckue JOMOJHEHUus. PaznokeHue omnpenaenuresns 1o
AJIIEMEHTaM CTPOKH WJIH CTOJIOIA MATPHUIIBI.

8. DnemeHTapHbIe MPeoOpa3OBaHUs CTPOK (MM CTOJIONOB) MaTpullsl. [IpuBeneHme
MaTpHIBl K CTyIIEHYaTOMY BHUAY M BHIy ['aycca ¢ MOMOIIBIO AJIE€MEHTapHBIX
npeoOpa3zoBaHUM.

9. Brruucnenue onpeaeauTeNs METOIOM dJIEMEHTAPHBIX TPEOOPa30BaHUMN.
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10.Panr Matpuilpl, paHr CHUCTEMbl BEKTOpPOB. HaxoxjeHus paHra MeToaoM
3JIEMEHTapHBIX TPe0Opa30BaHUM.

11.06parnas matpuna. Kpurepuii cyniecTBOBaHUS U METObI €€ HAXOXKIACHUSI.

12.Cuctembl nuHelHbIX anredpandeckux ypaBHenuii (CJIAY), ux kinaccuduxaus.

13.Teopema Kponekepa — Kanennu. Kpurepuii coBmectnoctu CJIAY.

14.Pemienne CJIAY (meTon odpatHoii MaTpullbl, npasuio Kpamepa, meton ["aycca).

15.CoOcTBEeHHBIE BEKTOPHI W COOCTBEHHBIC 3HAUCHHUS MaTp UIlbl. METOMbI UX
HaXOXK/ICHUSI.

16. Onpenenenue 6azuca cucteMbl BEKTOpoB. HaxoxaeHne KoopAUHAT pa3sioKeHHUs
BEKTOpa 110 0a3ucy.

17. Onpenenenne KBagpaTUYHOH (OPMBI U €€ MaTPHIbl. AJTOPUTM MPUBEICHUS
KBaIpaTUYHOU (POPMBI K HOPMATILHOMY BUTY.

18. Kpurepuii 3HaKOONpPEAEICHHOCTHA KBaIpaTUYHON (POPMBI.

19.YpaBHeHuE IpsIMOI B IPOCTPAHCTBE.

20. YpaBHEHHE INIOCKOCTH. YTOJI MEXAY ITUIOCKOCTSMH.

21. KpuBbie BTOpOro mopsjka, ux Kiaccudukaus u cBoictBa. [IpuBenenue
YpaBHEHUS KPUBOI BTOPOTO MOPSAAKA K KAHOHUYECKOMY BUTY.

22. Onpenenenuie ynciaoBo pyHkimu. CrnocoObl 3aaHust QyHKIUH.

23.0mnpenenenre npeaena nociieoBareibHOCTH. [IpaBuia BeIUKMCIEHUS MPEIETOB
CXOISALINXCS [TOCIIEI0BATEIbHOCTEM.

24. OnpeneneHust OrpaHUYE€HHON U MOHOTOHHOM MOCIIE0BATEIBLHOCTH.

25. Onpenenennsi 06CKOHEUHO MaJjlol U OECKOHEUHO OOJIBIIION MOCIEeI0BATEIHHOCTH.

26.0mnpenenenue mpenena GyHKIUNA B TOYKE.

217. Onpenenennsi 06CKOHEYHO MaJION U OECKOHEYHO OOJIBIION (DYHKIIMH B TOUKE.

28. IlepBbIii 3aMevaTENBHBIN MPEIE.

29. Bropoii 3ameuaTeabHbIN Ipeiel.

30. Omnpenenenuisi OHOCTOPOHHUX MPEAETOB PYHKIIMU B TOUKE.

31. Onpenenenrie GyHKIIUN, HEMPEPHIBHOM B TOUKE.

32. Omnpenenennie Touku paspeiBa Gyukmun. Knaccudukamms Touek pa3pbiBa.
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33.OnpeneneHue Npou3BoAHON (HYHKITMHU B TOUKe. TeopeMa o MPOU3BOHON CI0KHON
byHKIUH.

34.Teopema o MPOU3BOIHON 0OpaTHOM (HYHKIIHH.

35.0mpenenenue nuddeperinuana GyHKIIUA B TOUKE.

36. I'eomeTpuueckuii CMbIC MPOU3BOIHOMN U Aud epeHIuaia.

37.. IIpaBuno Jlonurans.

38. [IpousBoausie u quddepeHIranbl BHICIIUX TOPSAKOB.

39. Ilpuznak MoHOTOHHOCTHU AU PepeHIupyemMont PyHKIIUHN.

40.OmpeneneHue  JIOKaIbHOTO  JKCTpeMyMa (QYHKIMHM OJHOM  TEPEMEHHOI.
Heobxoanmoe yciaoBue JT0KaIbHOIO 3KCTpEMyMa (PYHKIIMU OJJHON IEPEMEHHOM.

41. Touka neperunda ¢pynkunn. Heodxonumoe ycaoBue TOUKM Heperuoa.

42. OnpenencHue ACUMIITOT rpaduka byHKIHH.

43.0npenenenue nepBooOpa3Hon 3aJaHHON (DYHKIIMK Ha YHCIOBOM IMPOMEKYTKE.

44. OnpeneneHne HEONPEAEIEHHOTO UHTErpaia U €ro CBOMCTBA.

45.Dopmyna 3aMeHbI IEPEMEHHOM B HEONIPEIEIEHHOM UHTETpaJIe.

46. ®opMysia UHTETPUPOBAHHUS 110 YACTSIM JUIsl HEOIPEAEIEHHOTO HHTETpaIa.

47.0mnpeneneHue ONPENIEIICHHOTO WHTETrpaa. JocraTounoe yCIOBHUE
UHTEIPUPYEMOCTH.

48.T"eoMeTpUUECKUI CMBICIT OTIpeIeJICHHOTO HHTeTpana. CBOMCTBA OMpeIeICHHOTO
MHTErpana.

49. dopmyna Herotona — JleiiOHua.

50. ®opmyna 3aMeHBI TIEPEMEHHOM B ONPEACIICHHOM HHTETpaIe.

51. ®opmyna UHTETPUPOBAHUSA IO YACTSM JUIsl ONPEAECICHHOTO MHTEerpaia.

52.Tloustue HECOOCTBEHHOIO  HWHTerpaja ¢  OECKOHEYHBIMU  MpejeiaMu
uHTerpupoBanusa. CBoicTBa. MeTOIbI MHTETPUPOBAHUS.

53.TloHsTHE HECOOCTBEHHOTO MHTErpaia OT pa3pbiBHOU PyHKIMU. CBOMcTBAa. MeToabl
WHTETPUPOBAHUS.

54. OKOHOMHYECKHE TPUIOKEHHS TPOU3BOIHBIX U UHTETPAJIOB.
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11.
12.

13.

14.

15.
16.

17,
18.
19.
20.
21,

IIpumepHbIe TeopeTHYECKHE BOMPOCHI JAJIsl MOATOTOBKH K IK3aMEHY

OyHKIMSA HECKOJIBbKUX NIepeMeHHbIX. [[pumepsl. [IoBepXHOCTH ¥ TMHUK YPOBHSI.
[Ipenen, HenpepbIBHOCTH (DYHKIIMHN HECKOJIBKHUX MEPEMEHHBIX

YactHble MpoU3BOAHbIE (PYHKIIUU HECKOIBKUX TTEPEMEHHBIX.

Huddepeninman GyHKIIMN HECKOIBKUX MEPEMEHHBIX.

Hocratouynoe  ycnoBue  auddepeHIpyeMocTd  (QYHKIMHM  HECKOIBKHUX
MIEPEMEHHBIX.

[IpousBoaHas CiOXKHOM (HYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

[Ipou3BoHas MO HANPaBIECHUIO PYHKIIMHU HECKOJIBKUX IIEPEMEHHBIX.

I'paguent. CBOICTBA rpaiueHTA.

YacTHbIE IPOU3BOJHBIE BBICIIMX IMOPSANKOB. TeopeMa O paBEHCTBE CMEIIAHHBIX
IPOU3BOJIHBIX.

JlokanbHbIE SKCTpeMyMbl (DYHKIIMI HECKOJbKMX NepeMeHHbIX. HeobOxommmoe,
JOCTAaTOYHOE  YCJIOBHE JIOKAJIBHOIO 3KCTpeMyMa (PYHKUUMH  HECKOJbKHX
EPEMEHHBIX.

Y cnoBHBIN 3KkcTpemMyM. Meton MHOkuUTeNeN Jlarpanka. MeToa moACcTaHOBKH.
Haubonbinee 1 HauMeHblIee 3HAUEHUS HENPEpbIBHOM (PyHKIHMM Ha 3aMKHYTOM

BBIITYKJIOM MHOKCCTBC.

IToBTOpHBIN HHTETPAT U ETO CBOKCTBA.

Kparabsie wuHTerpasibpl m ux cBoikcTtBa. CBeleHME JIBOMHOrO MHTErpaja K
MMOBTOPHOMY UHTETPAITY.

DKOHOMUYECKHE MPUIIOKEHUS TEOPUH (PYHKIIMI HECKOIBKUX MEPEMEHHBIX.
Omnpenenenue nud@epeHnaIbHOr0 YpaBHEHUS, O0IIET0 M YaCTHOTO PEIICHUS.
[Tonsitue 3amauun Komm.

[Tpumeps! 3a1a4, MPUBOASIINX K TU(PepeHIInaTbHBIM YPAaBHEHUSIM.
Huddepennpanbabie ypaBHEHUS C Pa3AeISIOIIUMUCS IEPEMEHHBIMH.
Onnoponnbie nuddepeHInanbHbIe YPaBHEHHS TIEPBOTO MOPSIKA.

Jluneiinpie nuddepeHranbHbIe ypaBHEHUS IEPBOTO MOPSIKA.

Jlunetnpie  omHOponHBIE  AuddepeHnManbHbIe  ypaBHEHUS  TOpSAlKa 7.

Omnpenenenue GyHIaMEHTATHHON CUCTEMBI PEIIICHHIA.
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22,

23.

24,

25.
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43,

AnroputM noctpoenus odiero pemenus JIOAY n-ro nopsika c TOCTOSHHBIMU
K03 PUITHEHTaAMH.
[Toctpoenue uvactHoro pemenus JIHAY ¢ moctossHabIMU KOAhPUIMEeHTaMU B
CJy4yae paBoi YacThIO CIEIUAILHOTO BU/IA.
MmuosectBa. Onepaliuu HaJl MHOXKECTBaMU: O0bEAMHEHHE, TIEPECCUCHHE, PA3HOCTD,
JIOTIOJIHEHUE, IEKaPTOBO NMPOU3BEICHHUE.
Juarpammsl Diisiepa — BenHa.
Meroa MaTeMaTU4eCKOrM HHIYKIHH.
OToOpa’keHHs U UX CBOMCTBA.
bunapHbie oTHOIIEHUs, UX cBoicTBa. CriocoObI 3a7jaHusl OMHAPHBIX OTHOLIECHUH.
Pa30ouenus.
OTHOIIEHNS YKBUBAJICHTHOCTH.
OTHoIEHU MOpsIKA.
Jlornueckoe cne0BaHUE B JIOTUKE BBICKA3bIBAHUIA.
O06J1acTh UCTUHHOCTH TIPEIUKATA.
ToX/1E€CTBEHHO UCTUHHBIC U BBITIOJIHUMBIE (DOPMYJIbI JIOTUKH MTPEIUKATOB.
[Tonsarue rpada. 3amanue u xapakKTepUCTUKU TpadoB.
Buns! rpados. [Toarpadsr.
Martpuiibl CMEKXHOCTH U UHITUJEHTHOCTH.
Crenenu BepIIUH.
Mapuipyt u myTh Ha rpade. Llensb, nuki (KOHTYD).
Paccrostnue mexxny BepmmHamu. Jlmamerp u paguyc rpada.
Vnanenue u no6aBieHue BepiivH B rpade. Y najienue u godasieHue peoep B rpade.
CBSI3HOCTH M KOMITOHEHTHI CBSI3HOCTH Tpada.

3aava o MOKMCKE KpaTyallero myTyu MEKAy BepIIMHaMU B rpade.

42



IIpumep IK3aMeHANMOHHOTO OMJIeTa

Kaoicooe 3a0anue oyenusaemces ¢ 10 6annos.

1. JIns 3a1aHHOM TPOU3BOICTBEHHON (PYHKIIUM
Q(K;L) = 12L23 - K-08,
rae Q — o0séM BrITTyckaemon npoaykiuun, K — o6beM GormoB (kanutana), L — 00bEM
TPYIOBBIX pecypcoB npu Ko = 45, Ly = 26, HaiinuTe mpenenpbHyr0 (HOHI0O0TAATY,
MPECIbHYI0O HOPMY 3aMEIICHUsl TpyAa KaluTajaoM, 3JIaCTUYHOCTh BBIIyCKa IO
dbongaMm. OTBETH daiiTe B BHJE JECITUYHBIX JpoO€H C MITHIO 3HAKaAMU IOCIE
JNECATUIHOM 3aIITOH.
2. HalimuTe TOYKH JTIOKAJIBbHBIX SKCTPEMYMOB (D YHKITUH
f(x,y)=-2y° +x* +16In y—In(x?) 15
Y ONPENETUTE UX THIL.

3. Beruncnute kpaTHBIA HHTETpA

| J (4x + 6 + 3)dxdy

1o 00J1acTu, OTPaHUYCHHOU TIPSIMBIMH:
X=-1, X=2, y=2x-5 y=-2x+4,

4. Pemmure 3anauy Komm aiis nuddepennnansuoro ypasuenus beprymim

1
x-y +4y=4y% YO :El

5. Jloxkaxxure METONOM MAaTeMaTH4YeCKOW WHAYKIMU, YTO M Jit00OTO

HATYpPaJIbHOTO N = 3 CIPaBEIIMBO HEPABEHCTBO:

6. Jlna rpada

COCTaBbTC MAaTPUILIbl CMC)KHOCTHU U MHIUACHTHOCTH, CTCIICHU BCPIIMH.
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8. IlepeyeHb OCHOBHOW M IOMOJTHUTEIBLHON YUeOHOI JIUTEPATYPbI, HEOOXOTUMOI

AJIA OCBOCHUSA TN CIHHUITIJIMHBI.

OcHoBHas IuTEpaTypa

1. I'mcun, B. b. JluckperHas wMaremaTuka: Yy4eOHMK M TPAKTUKYyM JJIS
akagemuueckoro OakanaBpuara / B.b. I'mcun; ®unynuBepcurer. — MOCKBa:
FOpaiit, 2016. — 383 c. — Tekct HenocpeacTBenuslit. — To xxe. — 2019. — 383 c.
— OBC IOpaiit. — URL: https://urait.ru/bcode/432144 (nata oOpaiieHHs:
20.04.2022). — TekcT: 2IIeKTPOHHBIH.

2. Kpemep, H. III. Jluneitnas anre6pa: yueOonuk u npaktuxym / H.IL. Kpewmep,
M.H. ®punman; dunynusepcurer; nox pena. H.III. Kpemepa. — Mocksa:
FOpaiit, 2014. — 307 c. — Tekct: HenocpeacTBennblil. Kpemep, H. I11. Jluneiinas
anrebpa: yueOHUK U MPAKTUKYM /i OakalaBpHara v crienuaInuTeTa / moj pe.
H. II. Kpemepa. — 3-e u3n., ucnp. u gomn. — Mocksa: M3narensctBo HOpaiir,
2019. — 422 c. — (Cepus: bakamaBp u crnenmanuct). — ObC Opaiit. — URL:
https://urait.ru/bcode/432050 (mata oOpamenus: 20.04.2022). — Tekcr:

3JIEKTPOHHBIN.

3. Ilmoxornukos, K. O. ba3oBele pa3aensl MaTeMaTUKH JJis OakajaaBpOB B Cpee
MATLAB /K.3. [TnoxoTHukoB. — MockBa: By3osckwuii yueonuk, 2014, — 571 c.
— OBC ZNANIUM.com. — URL.: http://znanium.com/go.php?id=496199 (nara
obparrenus: 20.04.2022). — TekcT: 371eKTPOHHBIH.

4. Cobonesa, T. C. [luckpeTHas MaTeMaTuka. Y riry0seHHbI# Kypc : yueOonuk / T.C.
CoboneBa, A.B. Yeuknn; mox penakiueit A.B. Ueuknna. — Mocksa: Kypc:
Nudpa-M, 2016. — 278 c. — Tekct: HenocpenactBenubi. — To xe. —2017. — 9bC
ZNANIUM.com. — URL: http://znanium.com/catalog/product/851215 (nara
obpamienust: 20.05.2021). — TekcT: 27IEeKTPOHHBIH.

JonojHuTEIbHASI TUTEPATYPA

5. BunGepr, 3. b. Kypc anre6psr: yuebnuk / 3. b. Bunbepr. — Mocksa: MITHMO,

2011. — 591 c¢. — OBC YHuBepcuteTckas oubmnoreka online. —

44


http://znanium.com/go.php?id=496199
http://znanium.com/catalog/product/851215

URL.: https://biblioclub.ru/index.php?page=book&id=63299 (nara obpamenus:
20.04.2022). — TekcT: dIIeKTPOHHBIH.

6. HemunoBuu, Bb.II. COopHHMK 3amay W yHOpaXHEHUH MO MaTEMaTUYECKOMY
ananuzy: yuyeOHoe nocodue / B.I1. JJemunoBuu. — Caukt-IletepOypr: Jlaus,
2019. — 624 c. — ObC Jlans. — URL: https://e.lanbook.com/book/113942 (nata
obpamenus 20.04.2022). — TekcT: 31eKTPOHHBI.

7. CoopHuk 3agad mo Kkypcy "Maremarnka B 3koHomuke". B 3 u. Y. 2:
Marematnueckuii aHanu3: yuyeoHoe nocobue / E.H. Open [u ap.]; mox pen.
B.A. ba6aiiuesa, B.b. 'ucuna. — Mocksa: @unancel u cratuctuka, 2010, 2013,
2017.—368 c. — TekcT: HermoCcpeACTBEHHBIM.

8. ComonoBamkoB, A. C. Maremaruka B 3koHoMuKe. Y. 1: Jluneiinas anreOpa,
aHAJIUTHYECKash TEOMETPHUsl W JIMHEHHOE MNpOrpaMMHpOBaHUEC: YUEOHUK st
ctya. skoHomud. crnen. By3oB / A.C. ConomoBHukoB, B.A. ba0aiiies,
A.B. bpaunos, N.I'. [llanapa. — MockBa: @unancel 1 ctatuctuka; MHOPA-M,
2003, 2005, 2006, 2007, 2011. — 384 c.— Tekct: HEMOCpeACTBEHHBIN. — To XKe.
— URL: http://lpvserver190/fulltext/Book/TRUDY %20FA/Mathematics1.pdf
(marta oOparenus: 20.04.2022). — TeKCT: JIEKTPOHHBIN.

9. ConomoBHukoB, A. C. Marematuka B ’koHoMuKke. U. 2: MaremaTuuyeckuii
aHau3: y4eOHUK IS CTYI. SKoHOMHY. crietl. By30B / A.C. CoJ0/10BHUKOB,
B.A. ba6aiinieB, A.B. bpawnos, W.I'. [llangpa. — MockBa: ®uHaHCH U
cratuctuka; Hudpa-M, 2003, 2005, 2007, 2011. — 557 c. — Tekcr:
HerocpeacTBeHHb. — To xe. — 1999, — URL.:
http://Ipvserver190/fulltext/Book/ TRUDY %20FA/Mathematics2.pdf (mara
obparenus: 20.04.2022). — TeKCT: 3IeKTPOHHBIH.

10. Tep-Kpukopos, A. M. Kypc maremaTrdeckoro aHaimsa: yueOHoe mocooue st
By30B / A.M. Tep-Kpukopos, M.I. lllabynun. — 8-e¢ uza. (3.1.). — Mockaa:
JlaGoparopus 3nanuii, 2020 — 675 c. — URL:
http://biblioclub.ru/index.php?page=book_red&id=222880 (nara obparmienus
20.04.2022). — TekcT: 3JIeKTPOHHBIH.
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9. Ilepeuenb pecypcoB HH(OPMALNMOHHO-TEJIEKOMMYHHMKANIMOHHON CeTH

«I/IHTepHeT», HCOﬁXOHl/IMle AJIS1 OCBOCHHUSA TUCIUITIJINMHBI

1. DnexrponHo-oubmoreunas cuctema BOOK.RU http://www.book.ru

2. DeKTPOHHO-6UGIHOTe HAs cucTeMa «Y HuBepcuTeTcKas 6ubnnoreka OHJIAMH»
http://biblioclub.ru/

3. DJeKTpOHHO-0MOIMOoTeYHast cuctemMa Znanium http://www.znanium.com

4, DJIEKTPOHHO-OMOIMOTEUHAS CHCTEMA U31aTeIbCTBA «FOPAVT» https://urait.ru/

5. DeKTpOHHO-OMONIMOTeYHAs cucTeMa u3aaTenbeTBa [IpocnexkT
http://ebs.prospekt.org/books

6. Hayunas snextponnas oubmmoteka eLibrary.ru http://elibrary.ru

7. HanmonanbHas anmekTpoHHas oubnuoteka http://H36.pd/

8. Pecypcel nH(pOpMalIMOHHO-aHATTUTHUECKOTO areHTCTBA 10 (PMHAHCOBBIM PHIHKAM
Cbonds.ru https://cbonds.ru/

9. [Taket 6a3 manuabix kommaanu EBSCO Publishing, kpymHeiiiero arperatopa
HAYYHBIX PECYPCOB BeAyIIUX U3aaTeabcTB Mupa http://search.ebscohost.com

10. DnexTpoHHBIC KOJIISKIIUS KHUT U3JaTelIbcTBa Elsevier
http://www.sciencedirect.com

11. PedeparuBnas 6a3za nanusix mo marematuke MathSciNET
https://mathscinet.ams.org/mathscinet/

12. http://repository.vzfei.ru — KommnbioTepHass oOyyaromias mporpamma st
cTyneHToB 1 kypca o pucturuinHe «Matematuka» (KOITP1-M), 3apeructpupoBana
B Undopmanmonno-o6udmuoreunom dponae PO, per. No 50200000053 ot 08.06.2000.
13. http://repository.vzfei.ru — Beicmias wmarematuka. Y4eOHO-METOAUYECCKOE
nocobue /mox pen. H.III. Kpemepa — M., 2015 (snexTpoHHass Bepcusi B paszjese
«O0pa3oBatenibHbIC pECypchl» Ha caiite «DOUHAHCOBBIM YHHBEPCUTET — 3a0YHOE
oOyueHue).

14. http://repository.vzfei.ru — MaremaTudeckuii aHanu3 W JIMHCHHas anreopa.
Meroanueckue yka3zaHusi MO0 KOMIIBIOTEPHOMY TECTUpPOBaHUIO — M.: By30Bckuii
yaeOHuk, 2007 (37eKTpoHHasE Bepcus B pasjelie «YdeOHbIe pecypchl» Ha TopTaje

OUHYHUBEPCUTETA).
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15. http://repository.vzfei.ru — Matemarnueckuii anaim3. O030pHAS JCKIUS JJIS
CTYACHTOB | Kypca Bcex HalpaBJICHHI.

10. MeToguyeckne yKazaHus I 00y4aKOIMXCH M0 OCBOCHUIO M CUMIINHBI

OOyvaromuMcss B paMKax CcaMOCTOSITENbHOM paboThl CJeIyeT HCHOIb30BaTh
Meroanueckue peKOMEHJIalUWd 1O IUIAHMPOBAHUID M OpraHU3aluyd BHEAYyAUTOPHOU
CaMOCTOSITENIbHOM paboThl CTYJACHTOB MO 00pa30BaTENbHBIM IporpaMMaM OakanaBpuarta u
Maructpatypsl B @uHaHCOBOM yHHMBEpcUTETe, yTBepkaeHHbIe [Iprkazom pextopa Nel040/0
or 11.05.2021 r.

CamocrosiTennbHasi paboTa CTYAEHTOB MPOXOAUT BHeayauTopHO. OpraHuzanuu
CaMOCTOSITENIbHOM paboThl CIIY)KUT y4eOHO-TEeMaTHUYECKUH TJIaH M3Y4YE€HUs AUCLMILIMHBL B
JaHHOM IIJJaHE YKa3aHa TeMaTHKa JIeKIMi, CEMHUHapoB, BOIPOCHI M 3aJaHus JJs
CaMOCTOSITENIbHOTO  M3y4yeHHs. Bo Bpems seknuil HeoOXO0OuMO KOHCHEKTUPOBATh
cojepkanue Jekuuu. [locie nexuum HEoOXOAMMO OTPENaKTUPOBATH 3alUCH, O0POPMUTH
KOHCIIEKT, JIOTOJIHSS €r0 CoAepaHue NONOIHUTENbHOU nHpopmanuei. [lpu opopmiienun
KOHCIIEKTa 11eJ1eCO00pa3HO BBIAEIATh Ha3BaHUS TEM U (DOPMYIUPOBKU BOIIPOCOB, OCHOBHBIE
onpeaeraeHus, NpUMepHbI.

[Ipy mOAroTOBKE K CEMHHApYy HEOOXOAMMO H3YyYUTh BOMNPOCHI CEMHUHApAa,
COOTBETCTBYIOIINI TEOPETUUYECKUM MaTepuai, jaenas ajisg ceOsi HeoOXOAUMBbIE 3alucu B
paboueit terpaau. Ilocnme 3aHATUH HEOOXOAMMO MNPOCMOTPETH 3AMMCAHHBIE PEIICHHS U
BOCCTAHOBUTH B PEIICHUSIX UMEIOIIHECS MPOOEIIBI.

[Ipu 3aTpyIHEHUH B PEILICHUU MPAKTUYECKUX BOIMPOCOB (3a/1a4), MOKHO 00paTUThCS
3a KOHCyJIbTaluen (moMoliblo) K mpenoaaBarento. CeMUHAphl NPOXOMAST, Kak MPaBUIO, B
UHTEpaKTUBHOM (GopMe U TpenojaBaTreib YYUTHIBAET aKTUBHOCTh OOYyYaroUIMXcs,
HalpaBJIEHHYI0O Ha pELICHHE IMPEeIJOKEHHBIX BOIPOCOB (BapHAHTOB 3aJad), a TaKkKe
BApUAHTOB OTBETOB Ha peIIacMbIe BOIPOCHI (ITPOOIIEMBI).

He cnenyer 0osTbcs AaTh HEBEpPHBIM OTBET WM JOMYCTUTh HHYIO OUIMOKY:
UCIPABJIEHUE U aHAJIMU3 OIIMOOK B peXUMe OOIICHUS C IPENoAaBaTeeM U COKYPCHUKAMU B
X0JIe CEMHHapa CIocoOCTByeT Oosiee TIyOOKOMY OCBOCHHUIO Y4e€OHOro marepuana |
peaynpex/1aeT BOSHUKHOBEHHE OIIMOOK B JaibHelmeM. JlomaniHue 3a1anus (IOArOTOBKY
K 3aHATUSIM) CJENyeT OCYIIECTBISATh peryisipHo. Ecaum To wiaM WHOE 3alaHue, NpH
NOATOTOBKE K CEMUHApY BBbI3BAJIO 3aTpPyJHEHUE, HEOOXOOUMO OOpaTUThCS K
MPENOAABATENII0 32 KOHCYJIbTAUUEH. PErylisipHOCTh B BBINOJHEHUM JAOMAIIHUX 3aJaHUU
(MOATrOTOBKE K 3aHATHUSIM) - BaXKHBIN (PaKTOP KAYECTBEHHOTO OCBOCHHUSI TUCIUTLITMHBI.

MeToanyeckue peKOMEHIANUM MO0 OO0yYeHHI0 JHIl ¢ OrPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI

[Tpodeccopcko-mipenoaBaTeIbCKui COCTaB 3HAKOMHUTCSI c
MICUXOJIOTO(U3UOJIOTUYECKUMH  OCOOCHHOCTSMH  OOYYalOlUXCsl WHBAIHIOB U JIUI[ C
OTPaHUYCHHBIMU BO3MOXKHOCTSMU 370p0Bbs (OB3). [Ipn HEOOXOIUMOCTH OCYIIIECTBIACTCS
JOTIOJIHUTENbHASL TOAAEPKKA NPENOJABAaHUSA ThIOTOPAMH, MCUXOJIOTaMHU, COLUUAIbHBIMU
pabOTHUKAMU, IPOUIEAIIMMHU OATOTOBKY aCCUCTEHTAMHU.

B cooTBeTCTBUM ¢ METOIMYECKMMH pekomeHaanusMu MunoopHayku P® (yTB. 8
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anpenst 2014 1. No AK-44/05BH) B Kypce mpeAmnojaraercsi —HMCHOJIb30BaTh
COLIMAJIbHOAKTUBHBIE U PE(PIIEKCUBHBIE METOJIbI O0yUYEHUSs, TEXHOJIOTUN COILMOKYIbTYPHON
peadbwiMTanud € LEIbI0 OKa3aHUs IOMOIIM B  YCTAHOBJIEHHHM  MOJHOLICHHBIX
MEXIJIMYHOCTHBIX ~OTHOUICHMM C JPYTUMHU CTyJEHTaMH, CO3JaHUd KOM(OPTHOTO
IICUXOJIOTMYECKOTO KiuMmaTa B cTyJeHdeckod rpynme. Ilogbop u pa3paboTka ydeOHBIX
MaTepUajIoB MPOU3BOJATCS C YYETOM IPEIOCTABICHUSI MaTepuaya B pa3iInyHbIX (hopmax:
ayJUaJIbHOM, BU3YyaJbHOM, C MCIIOJIB30BAHUEM CIELUAIBHBIX TEXHUYECKHX CPEACTB U
uHpopMalMoHHbIX cucteM. OcBoeHue aucuUIUIMHBL Jnnamu ¢ OB3 ocymiectBisercs ¢
UCIIOJIb30BAaHUEM CPEJCTB 00YUYEHHs OOIIEro U CIEeNNaIbHOrO Ha3HauUEHUs (IEpPCOHAIBHOTO
U KOJUIEKTUBHOTO  HCIIOJIb30BaHMs).  MarepuaJbHO-TEXHHYECKOE  oOecreueHue
npeaycMaTpuBaeT npucnocodiieHne ayauTopuid K Hyxkjaam aui ¢ OB3. dopma nposeaeHust
aTTeCTallMM Il CTYJEHTOB-MHBAJIUIOB YCTAaHABIMBAECTCA C YYETOM HWHIAUBUIYaJIbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEM.

Jns crygentoB ¢ OB3 mpemycMarpuBaercs OocTylHas (opma mpenocTaBiIeHUS
3aJlaHui OIIEHOYHBIX CPE/ICTB, & UMEHHO:

e B TII€YATHOM WM DBJIEKTPOHHOW QopMe (I JUL € HAPYLICHUSIMHU
OMOPHOBUTATEIBHOIO aNapara);

e B reyaTHOM ¢opMe WM 3JIEKTPOHHOH (QopMe ¢ yBEIWYEHHBIM MIPUPTOM U
KOHTPACTHOCTBIO (17151 JIUL] C HAPYIICHUSIMU CIIyXa, PEUH, 3pEHUA);

® METOJ0OM YTEHHUS aCCUCTEHTOM 3aJaHusl BCIYX (IJIS UL C HAPYIICHUSIMU 3PEHUS).
CryneHTam ¢ MHBIMIHOCTBIO YBEJIMYMBACTCS BpeMs Ha IIOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOPOCHI.

JUisi Takux CTYIEHTOB MpeayCMaTpUBaeTcs IOCTYIHas (opMa MpedOCTABICHUS
OTBETOB Ha 3aJaHUsl, 4 UMEHHO:

® MHCbMEHHO Ha Oymare WM HaOOpPOM OTBETOB HAa KOMIIbIOTEpe (I JHI[ C
HapyLICHUAMH CIIyXa, peun);

e BEIOOPOM OTBETa M3 BO3MOXKHBIX BAPHAHTOB C UCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA
(7151 ML ¢ HAPYIIEHUSIMU OMTOPHO-ABUTATENILHOIO aIllapaTa);

® YCTHO (AJIs JIML C HAPYIICHUSIMU 3pEHUs1, OIOPHO-ABUTATENBbHOTO amnmnaparta). [lpu
HEOOXOJUMOCTU JuIsl OOydaroluxcs C HMHBAIWJHOCTBIO TPOLEAYypa OLEHUBAHUS
PE3yJIbTaTOB O0YUYEHHS] MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

MeToanyeckue peKOMEHAAIUH MO BLINMOJTHEHUIO KOHTPOJILHOI padoThI
Meronuueckue  pPEKOMEHIAIMM 110  BBIMOJHCHUIO  KOHTPOJbHOW  PadoThI
PEIYyCMOTPEHBI B «METOAMYECKNX PEKOMEHIAIMAX II0 TIOJTOTOBKE HAIUCAHUIO M
0hOpPMIICHUIO KOHTPOJIbHOM paboThl», pa3pabarbiBacMOll mpernojaBaTeieM Kadeapbl Ha
y4eOHBIN TO/, B KOTOPOM peau3yeTcsl yueOHas JUCITUTUTHHBI
11. IlepeueHr MHPOPMAITMOHHBIX TEXHOJIOTHH, UCIOJIB3YEMBIX MPU OCYIIECTBICHUN
o0paszoBarenpHOTO TIpollecca IO AWCIHUIUIMHE, BKJIIOYas TEpeuYeHb HEOOXOIMMOTo
mporpaMmMHOro  obecreueHuss ¥ WHGOPMAIIMOHHBIX  CIHPABOYHBIX  CHUCTEM  (Mpu
HEO0OXOIMMOCTH)
11.1 KoMIuieKT JTUIeH3HOHHOTO ITPOTrPaAaMMHOTO O0ecTiedeHus
1. AmnrtuBupycnas 3amurta ESET NOD32
2. Windows, Microsoft Office
3. Astra Linux

48



11.2 CoBpemennbie mnpodeccuoHanbHbIe 0a3bl MaHHBIX U WHGOPMAIIMOHHBIE
CIIPaBOYHBIE CUCTEMBI

1. UadopmanmonHo-npaBoBas cuctema «Koncymnprant [Limrocy;

2. UnudpopmanmonHo-npaBoBas cuctema «l'apanr;

11.3 CeprudunmpoBaHHbIe IPOTPaMMHBIC U allllapaTHBIC CPEICTBA 3AIUTHI
uHpopMaruu

CeptudunupoBaHHble  MporpaMMHBIE W amlmapaTHble  CPEACTBA  3aIMUTHI
uH(pOpMaIUU HE MPETyCMOTPEHBI

12. Onmcanme MaTepUaJbHO-TEXHHMYECKON 0a3bl, HeEOOXOAMMOM /JIf
OCYILLeCTBJICHHSI 00Pa30BaTEIbLHOIO NMPOLEcca 110 AUCHHUILINHE

- ayIUTOpUU JUIsi TPOBEJACHUS JICKIIMOHHBIX M CEMHHApCKUX  3aHSATHUH,
000pyIOBaHHBIE BHJICONPOEKIIMOHHBIM O0OpYyIOBaHUEM [IJIsi TMPE3EHTAlU, CpelcTBaMu
3BYKOBOCIIPOU3BEICHHUS, SKPAHOM, IOCKOM MEJIOBOW/MHTEPAKTUBHOM;

- OuONMMOTEeKy, HUMEIOUIyl0 paboune wmecTta sl CTYIAEHTOB, OCHAIllCHHBIC
KOMITBIOTEPAMH C JIOCTYIIOM K 0a3aM JaHHBIX U ceTu MHTepHeT

- KOMITBIOTEPHBIE KJIacChl ¢ HAaOOPOM JIMIIEH3MOHHOTO 0a30BOr0 IMPOrPAMMHOIO
obecrieyeHus IS TPOBEACHUS NMPAKTHUYECKUX 3aHITHH M BBIXOJOM B TJIOOAIBHYIO CETh
Internet;

Oobpa3oBaTe/ibHbIE TEXHOJIOTHH

B npouecce nzyduenus nucumiuinabl « MaremaTrukay MpeanoaaracTes:

® CONPOBOXKICHHE Kypca JICKIWN HAVISJAHOM MPE3EHTAMEN, BKIIOYAIOIICH
MPAKTUYECKUE TPUMEPHI, CXeMBbI, TpaduKu, TAOTUYHBIN MaTepUa,

® PacCMOTPEHHUE HA CEMUHAPCKHUX 3aHATUSX MHTEPAKTUBHBIX CUTYAI[MOHHBIX 3a]1a4
1o npoOaeMaTuKe JUCIUTIIAHBL;

® JICJIOBBIE UIPHI;

e pa300p KOHKPETHBIX CHUTyallMii, KOJUIGKTUBHOE OOCYXJeHUE MpodiieM
POCCHUICKOI U 3apyOeKHOM MPAKTUKH MO U3y4aeMbIM TEMaM;

® BUPTyaJibHOE OOIIEHNE B TEUEHUE CPOKA M3YUYEHHUs Kypca B ILIENISIX OOecredyeHus
JEKIUA W TPAKTHUYECKUX 3aHATUH HEOOXOJAMMBIM MAaTepuajJoM M TaKXKe KOHTPOJISI
CaMOCTOSITEIIbHON paOOThI CTYICHTOB.
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