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1. HauMeHoBaHue TUCIUIIIHHDI

MaremaTuka.

2. IlepeyeHb IVIAaHUPYEMBIX Pe3yJIbTATOB 00y4eHHS M0 JUCHMUILINHE, COOT-
HECEHHBIX C IJIAHNPYEeMbIMH Pe3yJIbTaTaAMM 0CBOEHHS 00pa30BaTeIbHOM
NporpamMmblI

HucuunnuHa «MaTtemaTnkay o0ecrneuynBaeT HHCTPYMEHTAapUil (popMUpPOBaHUS
CJIEAYIOIINX KOMITETECHIIHI:
Komnerenuuss UK-4. CriocoOHOCTh 0OpMIISITH aHATUTUUECKUE U OTUETHBIE MaTe-
pHaJbl 1o pe3yabTaTaM BBITIOJIHEHHON PabOTHI.
3nams o01ue npaBuia 0opopMIICHUS AHATUTUYECKUX U OTYETHBIX JOKYMEHTOB.
Ymems NOTrMYHO, ICHO U KOMIAKTHO O(QOPMIISITh AHAIMTUYECKUE U OTUYETHBIE MaTe-
pHUaIbIL.
Braoems HaBbIKAMU HCIOJIb30BAHMS MAKETOB NPHUKJIAJAHBIX MpOrpamm s
BBITIOJIHEHUS U 0()OPMIICHUS aHATMTUYECKUX M OTYETHBIX MAaTEPUAJIOB.
Komnerenmuss UK-5. CiocoOHOCTh MPUMEHATh METOJIUKH PACUYETOB U OCHOBHBIC
METObI NCCIIETOBAHUM.
3nams OCHOBHBIE TOHATHS, METOAMKH PACYETOB M METOJIbl JIMHEHHOW anredpsl U
MaTeMaTHYECKOTO aHAJIN3A.
Ymems pematb TUNOBBIE MAaTEMATHYECKHE 3aJayd, CTPOUTh W AHAIM3UPOBATH
MAaTEMATUYECKUE MOJEIU, NPUMEHATh MATEMATUYECKUE METOIBbl ISl PELICHUs
MIPUKJIAIHBIX 3a]1a4.
Braoemv HaBbIKaMM TPUMEHEHUS MATEeMAaTHYECKOTO HMHCTPYMEHTapHusi JJis
pELIECHNS] D)KOHOMUYECKUX 3aa4.
Komnerenuuss IIKH-3. CiocoOHOCTh NPUMEHATh MaTEMaTHYECKUE METOJbI s
pEIIeHNs] CTaHIapTHBIX MPOo(decCHOHaTBHBIX (PMHAHCOBO-PKOHOMUYECKUX 3a/1a4, UH-
TEPIPETUPOBATH MMOJTYUYECHHbIE MATEMATUUECKUE PE3YIIBTATHI.
3Hamb OCHOBHBIE MaTEeMaTHUECKHUE TIOHATUS U METObl, HEOOXOIUMBIE JJIsl pEIICHHUS

CTaHdapPTHBIX (I)I/IHaHCOBO-BI(OHOMI/I‘—IeCKI/IX 3aJa4.



Ymems pemarh THMOBBIE MaTeMaTHYECKWE M (PMHAHCOBO-dKOHOMHUYECKHE 3aJauH,
MHTEPIPETUPOBATH MTOTYUYEHHBIE PE3YJIbTATHI.
Braoems HaBbIKaMH MaTEeMaTHYECKOTO MOJIECTUPOBAHUS IKOHOMHUYECKUX SIBICHUHN U
IIPOLIECCOB.
3. MecTo 1uCHUIJIMHBI B CTPYKTYpPe OCHOBHOI 00pa30oBaTe/IbHOM NMporpam-
MBI

JucuunnuHa «MaremaTuka» gBIsSeTCS TUCHUILNIMHOW MOynsi MaTeMaTUKU U
uHpopmaTuku HarpaieHus: noarotoBku 38.03.01 «DxoHoMuKay.

N3yuenne nucuumminnabl «MaTeMaTtrka» 0a3upyeTcsl Ha 3HaAHUSX, MOJTYyUYCHHBIX
B paMKax IIKOJBHOIO Kypca MATEMATHUKH WA COOTBETCTBYIOUIUX JHUCIUILIAH
cpenHero npodeccruoHanbHOrO 00pazoBanus. Jucuumivaa «MaremMaTukay sSBISETCS
TEOPETUYECKOU OCHOBOM JIJIs1 BCEX TUCLMIUIMH MOIYJSl MaTeMaTUKU U MH()OPMATHUKH,
a MaTEMaTUYECKUE MOHITUS U METO/Ibl UCIIONIb3YIOTCS B JAIIBHENIIEM NPHU U3YUYEHUH

06Hl€HpO(1)€CCHOHEUIBHI>IX JUCHUIIIINH 1 JTUCHHUIIINH HpO(bI/IJBI.

4, O0beM JUCHUILIMHBI H BUABI y4e0HOH padoThr’
Bun yyeOHoii padoThI 1o Bcero (B 3/e Cemectp 1 Cemectp 2
AUCIHUTIIIMHE M 4acax) (B yacax) (B yacax)
Obas Tpynocuiocts 63.e=216u.|  90/108 126/108
JTUCIHHILIHHBI
Ayoumopnuie 3anamus 108/32 54/16 54/16
Jexyuu 36/8 18/4 18/4
Ipaxmuueckue u cemunapcrue 79124 36/12 36/12
3auHamus, m.u.
3AHAMUSL 8 UHMEPAKMUBHBIX (hOPMAX 64/24 32/12 32/12
Camocmosmenvnasn paboma 108/184 36/92 72/92
B TeKVILEIo KOHTDOLLs KOHTPOJIbHASI | KOHTPOJIbHAS
L TERYHL P padora padora
By npomexyTO4HOM aTrTecTaiuu dK3amen/ drzamen/
71 1P It H 3a4eT IK3aMeH

1 Yepes npobs ykazaHa TpyL0eMKOCTb IS 3204HOM (OPMBI 00ydIeHHs
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Yckopennoe odyuenue (mpopuim: I'ocyrapcTBeHHbIe H MYHUIIUNIATbHbBIE
¢dunancoi; Hajiorn u Hanorooo10xxenne; ®UHAHCOBbIE PHIHKH M 0aHKH)

Bup yueOHo# padoThI IO Bcero (B3/emn | Cemectp 1 Cemectp 2
AMCIHUIJINHE yacax) (B yacax) (B yacax)
Oouast TpyRoEmKocT® 6 3.6.=216 u. 72144 72/-
U CHUILTHHBI
_ 13.e.=36u/ _ ,
Ilepezauem 23e.=72u. 250 =72 13.e. =36 u./
Ayoumopnuie 3anamus 72120 36/20 36/-
Jexyuu 36/8 18/8 18/-
Ipaxmuueckue u cemunapcrue 36/12 18/12 18/-
3auAMusL, m.u.
3aHAMUSL 8 UHMEPAKMUBHLIX hopmax 36/12 18/12 18/-
Camocmosimenvhasn paboma 721124 36/124 36/-
B TEKVILEIo KOHTPOIS KOHTPOJIbHASI | KOHTPOJIbHAS
A TERYTH P padoTa paboral-
Bua npoMexyTO4HOM arTecTanuu 3a4yeT/IK3aMeH | IK3aMeH/-
YckopenHoe o0ydyeHue (Mpopuib: Yuer, aHAJIN3 U aAyIUT)
Bup yueOHoi padoThI IO Bcero (B 3/e Cemectp 1 Cemectp 2
AMCIMIIJINHE U Yacax) (B yacax) (B yacax)
Obmast Tpyroemicocrs 6 3.6.=216 u. 72/144 72/-
JAUCHHUILTAHBI
_ 13e =36u/ _ ,
Ilepe3auem 23e=72u. 20 =72 13.e.=36u./
Ayoumopnbvie 3anamus 90/20 54/20 36/-
Jexyuu 36/8 18/8 18/-
Ipaxmuueckue u cemunapcxue 54/12 36/12 18/-
3aHsIMUsl, M. 4.
3AHAMUSL 8 UHMEPAKMUBHBIX (POPMAX 50/12 34/12 16/-
Camocmosmenvhasn paboma 54/124 18/124 36/-
B TEKVILEro KOHThOMS KOHTPOJILHASI | KOHTPOJIbHAsI
AL TERYHL P padoTa paboTra/-
Bua npoMexyTo4HOM arTecTauuu 3a4yeT/IK3aMeH | JIK3aMeH/-




S. Coaep:xaHue TUCHUIIMHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM

5.1. Copnep:kanue pa3aejoB TUCHUUILIHHBI

Pa3zgen 1 — MaTeMaTHuyecKHii aHAJIN3

Tema 1. UncsioBbie MHOKECTBA U QYHKIIMHA

DneMeHThl Teopun MHOKecTB. KBanTOphl. Oniepanyu Haj MHOKECTBAMU: 00b-
€IMHEHUE, NepeceueHne, pa3HoCTh, TonoiaHeHne. KoHeuHble, cCueTHbIE M HECUETHBIC
MHOecTBa. OTpaHUYEHHbIE U HEOTPAHUYEHHBIE MHOXKECTBA.

MHoxecTBa HaTypaldbHBIX, LENbIX, PAUOHAIBHBIX U ACHCTBUTEIbHBIX YHCEIL.
KoMruiekcHble yucna U JAeUCcTBUS HaJ HUMU. Monaynb M apryMEHT KOMILIEKCHOIO
yucia. Anredpanueckasi 1 TPUTOHOMETpUYECKass (POPMBI 3alUCH KOMILIEKCHBIX YH-
Cell.

[lonsitnue @ynkuuu. YucnoBas pyHKuMa ogHON nepemeHHoM. CriocoObl 3ana-
Hus QyHkuui. ['paduk pynkumnn. CBoicTBa PYHKIIMI OJHOM NTEPEMEHHOI: YETHOCTD
Y HEYETHOCTh, MOHOTOHHOCTb, BBIITYKJIOCTb, [IEPUOANYHOCTD, OTPAHUYEHHOCTb.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH B SKOHOMUKE: (PYHKIMHU MOJIE3HOCTH, OJIHO-
(dbakTOpHBIC TPOU3BOICTBEHHBIC (DYHKIIUHU, PYHKIIUU cripoca U mpejioxeHus. OyHk-

IIUM CPETHUX U3ZACPKeK U cBA3b Mexxay Humu (ATC = AVC + AFC).

Tema 2. IIpeaesn u HenpepbIBHOCTH

HucnoBble MOCIENOBATEIBHOCTH, IPEAEI IOCIEI0BATEIbHOCTH U €r0 CBOW-
CTBa, MOHOTOHHBIE, OTpaHUYEHHBIE TTOCIEA0BATEILHOCTH. ['eoMeTpruueckas u apud-
METHUYECKHUE MPOrPECCUM.

IIpocteie u crmoxHble TpoueHThl. Hapamenne u nuckoHtupoBanue. Hempe-
PBIBHOE HAYMCIICHUE TTPOLICHTOB.

[TayTHOOOpa3Hast MOJIENh PhIHKA OJTHOTO TOBapa. [locienoBareabHOCTH 1IEH U
€€ CXOJIUMOCTb.

[TonsiTue o yncnoBbIX psagax. Cxoaumocts psaaa. Cymma psiga. Beunas penra.

[Ipenen pyHkmu B Touke W Ha OeckoHEYHOCTH. OTHOCTOPOHHHUE TPEIETIHI.

beckoneuno manbie u 6eckoHeyHO Oosbinue ¢yHKIUU. [IepBbIii 1 BTOpOM 3ameua-
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TenbHbIE Tpeaenbl. CpaBHeHHE 0ECKOHEYHO OOJBIIMX M OECKOHEYHO MallbIX (PyHK-
uil. DOKBUBAJICHTHbIE OECKOHEYHO Majbleé W WX HCIOJB30BAaHUE TMPH BBIYUCICHUU
IPEJIEIIOB.

HenpepsiBHOCTh QyHKIMM B TOUKE U Ha MHOKecTBe. CBOMCTBA HEMPEPHIBHBIX
¢ynkunid. Touku paspbiBa U ux kinaccudukanus. [IpuMepsl HepephIBHBIX U pa3-
PBIBHBIX (DYHKIIMI B 9KOHOMUKE: (DYHKIUS H3AEPHKEK, 3aBHCUMOCTh HAJIOTOBOM CTaB-
KH OT J10X0/1a (Ciiy4ail ponopurOHAIBHOTO U MPOTPECCUBHOIO HAJIOra).

AcumnrToTsl Tpaduka (GYHKIHU. ACHMITOTHYECKOE MOBEICHHE (QYHKUIUH

cinpoca TopHkBHCTA.

Tema 3. IndpepenunanbHoe ucyuciaeHue GyHKUUN 0JHON NepeMeHHOI

[IpousBoaHast GyHKIIMH, €€ TEOMETPUUECKHUI CMBICI, CBOMCTBA MPOU3BOIHOM.
[IpousBoaHas ClOXXHOW M HESIBHO 3amaHHOM QyHkumil. [IpeaenbHbie U cpenHue Be-
JUYUHBI B SKOHOMHUKE: MPEJEIbHBIE U CPEAHUE U3JIECPKKH, MpPEIesIbHAs U CPEeIHss
MIPOU3BOJIUTENIBHOCTD TPYAA.

Cpennsis U TOYEUHas! 3IaCTUYHOCTh (YHKLIMH. DITACTUYHOCTU CIPOca U Mpe-
JIO’KEHHUS 10 LEHE, 3JTACTUYHOCTH CIIpOca MO JOXOY.

Huddepenuupyemocts  QyHKIMM, TepBbld  auddepeHnrarl U €ro
reoMeTpudeckud  cMmbici.  [IpuOmmkeHHbIE ~ BBIUMCICHUS  C  TIOMOIIBIO
muddepennuana.

OcHoBHBIE Teopembl auddepeHnnansHOro ucuucieHusd: Jemma Depma,
teopemsl Posuts u Jlarpanxa. [Ipasuio Jlonuransa packpbeITys HEONIPEAEIEHHOCTEN.

MOHOTOHHOCTh (YHKIMH. Y CIOBUE MOHOTOHHOCTH. DKCTPEMyM (QYHKIIUH.
HeoOxoaumble ¥ J0CTATOYHBIE YCIOBHUS JKCTpeMyMma. 3ajadya MaKCUMHU3AIUU
npuoObLTH. MoenrpoBaHre HAJOTOBBIX MOCTYIIeHUH B OtoxeT. Kpusas Jladdepa.

HauOounbiiiee 1 HauMeHblIee 3HauyeHue (yHKIMA Ha OTPE3KE.

[TpousBoansie u mauddepenimansl Beicux mnopsakoB. dopmyna Tedmopa.
®opmyna Makmnopena. Paznoxenue osnemeHTapHbX GyHKIMA 10 Qopmyre
MaxiopeHa.

BrimyknocTs rpaduka ¢ynkiun. Touku neperuoa.
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[Tomroe wuccnenoBanne GYHKIUA € TOCTPOCHHE Tpaduka C TMOMOIIBIO

b depeHIaTEHOTO HCYUCIICHUS.

Tema 4. UnTerpasibHoe ucumncjaeHue (PyHKUMH 0JJHOH NepeMeHHO M

[TepBooOpaznas ¢ynkuuu. HeompenenenHsiii uHTerpain. OCHOBHBIE METO]IbI
WHTETPUPOBAHUS:  3aMEHa  [EPEMEHHOM,  HWHTErpUpOBaHME MO  YaCTSM.
HNuTerpupoBanue paloHaIbHbIX (QYHKIIHM.

Onpenenennbiii uaTerpain. ®opmyna Herotona-JIeiibHua u ee mpuMeHEHHE.
Brliltyck mpoAyKIuu 3a OmNpeesIieHHOE BpeMsi MpU 3aJaHHOM 3aKOHE MTHOBEHHOU
MOIITHOCTH IIPOU3BO/ICTBA.

Cpenuee 3nauenne GyHkiuu. CpeaHsis TPOU3BOJUTEILHOCTD TPYJa, CPEIHSIS
KaluTaI00Taava.

HecoOctBennnie unterpansl. Muterpan Ilyaccona.

Tema 5. DyHKIMH HECKOJIbKHUX NEPEMEHHBbIX

[IpoctpanctBo R". MuoxectBa B mpocTtpanctBe R". DyHKIMM HECKOJIBKUX
nepeMeHHBIX. [IpuMepsl QyHKIINN HECKOJIBKUX TIEPEMEHHBIX B dKOHOMUKE: (PYHKITHS
MOJIE3HOCTH, MHOTO(DAKTOPHBIE TTPOU3BOICTBEHHBIC (DYHKITMHU (MYIbTUIUTMKATABHAS,
Ko66a-/lyrnaca). CrnocoObl 3agaHusi (QYHKIMM  HECKOJIBKUX  MEPEMEHHBIX.
[ToBepxnoctu (iuaun) ypoBHs QyHkiuu. Kpubie 0e3pa3nuuns v U30KBAHTHI.

[Ipenen u HEMPepbIBHOCTH (YHKIIUUA HECKOJIBKHUX MEPEMEHHBIX.

YactHble MIPOU3BOIHBIC byHKIAHA HECKOJIBKHUX MIePEMEHHBIX.
Hudbdepennupyemocts u qudepennnan GyHKIIUA HECKOIBKUX MTEPEMEHHBIX.

CpenHsass W mpeaenbHas MPOU3BOAUTENBHOCTh TpyJa W KalHUTaIOOTAaya.
KoadpurmeHTs! 371aCTHIHOCTH BBIITYCKA 10 TPYAY M Kanutay. [IpeaenbHbie HOPMBI
3aMereHus PaKTopoB MPOU3BOICTRA.

[IpousBoanas cioxxHo Gpynkiuu. [Ipon3BoaHas 110 HANTPABICHUIO U TPAJIUCHT.

JlokanpHBIA SKCTpeMyM (PYHKIIMA HECKOIBKUX TepeMeHHBbIX. HeoOxomumbie
yCIIOBUSI JIOKAJIBHOTO OJKcTpemyMma. JloctratouHoe yciioBue Mg Ciydash JBYX

HC3aBUCHUMBIX IICPCMCHHBIX.



YcnoBHbIN 3KcTpeMyM. Meton noactaHoBku. Meron mHoxuTeneu Jlarpanxka.
3agada noTpeOUTENHCKOTO BBIOOPA, SKOHOMUYECKHUM CMBICII MHOXKUTEIEH Jlarpanxa.

['moGanbHbIil SKCTpeMyM. MuHUMM3aAIUs 3aTpaT M MaKCUMHU3alMs MPUOBLIN
MHOTOTPOYKTOBOM (DUPMBI.

Kpatubie unterpansl. CBelieHHE KPaTHOTO HHTErpajia K TOBTOPHOMY.

Tema 6. Inddepenunaibubie ypaBHEHUSA

ConuanbHO-5KOHOMMUYECKHUE 3aJaud, MpuBOJsAUIME K JuddepeHIalbHbIM
YpaBHEHUSM.

O6miee pemenue aud@epeHIMaIbHOIO0  ypaBHEHUS. YacTHBIE pelieHus
muddepeHunanbHoro ypasHenus. 3anaya Komm.

YpaBHEHHUS C pa3AeNAIONMMUCS TMepeMeHHbIMU. OIHOPOAHBIE YpaBHEHHS
nepBoro nopsaka. JInneltHoe ypaBHeHHE IEPBOro NMopsAaka. Y paBHeHue bepuysu.

Jluneiinpie nuQdepeHnuanbHbIe YpaBHEHUS C IOCTOSSHHBIMU KO3 pUIIMeHTaMu.

YcrolunBocTh penienus. Kpurepuid yCTOMYMBOCTH.
Pa3nen 2 — JIluneiinas anreopa

Tema 7. BekTOpbI 1 MaTPHLBI

ApudpmeTnueckue  BEKTOPbl M WX  HCIOJIB30BAHHE B SKOHOMHUKE.
['eomeTpuueckass MHTEPIPETALMS BEKTOPOB. JIMHENHBIE OmMEepaluy HaJ BEKTOPAMM.
CkanspHoe mpou3BeAcHUE BEKTOPOB. [IpUMeEpBI CKaXsIpHOTO NPOW3BEICHHS B
DKOHOMUKE. JImrMHa BEKTOpA. YTOI MEXKAY BEKTOPAMMU.

Marpuisl 1 ux Buabl. JIMHENHbIE oniepalMy HaJ{ MaTpULaMu. TpaHCIOHUPOBA-
Hue Matpullbl. [IpousBenenue matpuil. CBOKCTBa onepaluii HaJ MaTPULIAMH.

OneMeHTapHbIe IPeoOpa3oBaHUs HaJl CTPOKAMU M CTOJIONAMU MaTpull. Teopema
O MPUBEJECHUU TPOU3BOJILHON MaTpHllbl K cTyneH4aroi ¢opme. Panr matpuibl. He-
BBIPOKJICHHOCTb KBAJIPATHBIX MaTPHLL.

OoOpartnas matpuina. CpoiicTBa 00paTHON MaTpullbl. Bbruuciienne oOpaTHOM

MaTpPHULIbI C TOMOIIBIO JIEMEHTAPHBIX TPE0OPA30BAHU.
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Onpenenurens  KBagpaTHOM  MarTpuisl. MHUHOpPEL U anredpamveckue
JonoynHeHus. PasnoxeHue omnpenenurens Mo CTpoke wind crondny. CBoicTBa
onpenenureins. Kpurepuil HEBBIPOKIAEHHOCTH MaTpUILIbl. BeIuucieHue onpeaenuress

C MTOMOIIIBIO 3JIEMEHTAPHBIX MPE0OPa30BAHMA.

Tema 8. Cucrembl JIMHEHBIX YPABHCHUI U HEPABEHCTB

Cucrema  JuHEWHbIX  anreOpamueckux  ypaBHeHui. OpHoponHas U
HEOJHOPOJIHAsA CHUCTEMA JIMHEWHBIX ypaBHEHUH. OnpeneneHue peleHHs] CUCTEMBI
JUHEHHBIX ypaBHEHUH. OKBHUBAJICHTHOCTb CHCTEM JIMHEHWHBIX  YPAaBHEHUM.
COoBMECTHBIE W  ONPEICICHHBIE CHCTEMBI JIMHEWHBIX YpaBHEHUH. Teopema
Kponekepa-Kanemnm.

HccnenoBanre U pelIeHre CUCTEMBI JINHEWHBIX ypaBHEHUN MeToaoM JKopaana-
['aycca. OOmiee pemieHHe CHCTEMbl JIMHEHMHBIX YpaBHEHHW. YacTHbIE pelIeHus
CUCTEMbl JIMHEHHBIX YypaBHEHUW. basucHble peleHns CUCTEMbl JIMHEHHBIX
YPaBHEHUM.

dOyHaaMEeHTallbHAas CUCTEMa PEIIEHUM OJHOPOJHOM CHUCTEMbl YPaBHEHUM.
OO1ue penieHust OAHOPOIHON U HEOJHOPOIHOM CUCTEM, CBSI3b MEXKIY HUMH.

[Ipsimble Ha TOCKOCTH. [IpsAMBIE M TNIOCKOCTH B TPOCTPAHCTBE.

CucremMbl TUHEMHBIX anreOpanyecKux HEPaBEHCTB M MX HCIIOJIb30BaHUE B IKO-
HOMHMKE: OI0JIKETHbIE MHOYKECTBA, OTPAaHUYEHHUS 10 UCIIOJIb30BAHUIO PECYPCOB.

[Touck HEeoTpULATENBHBIX 0a3UCHBIX PEUICHUN CHUCTEMbI JIMHEHHBIX YPABHEHUM.

CumriekcHbIe TpeoOpa30BaHuUs.
Tema 9. J/IuHeiiHOe NPOCTPAHCTBO

JluneiiHoe (BeKTOpHOE) mMpocTpaHCTBO. JIuHelHas 3aBUCUMOCTH (HE3aBHUCH-
MOCTb) CUCTEMBbI BEKTOpPOB. ba3zuc u pazMepHOCTh JMHEWHOTO mpocTtpancTBa. Koop-
JTMHATHl BEKTOpa B 3a7aHHOM Oasuce. [IpeoOGpa3zoBaHue KoopauHAT BEKTOpa MpH 3a-

MeHe 0asuca.

Tema 10. JIuneiinble npeoOpa3oBaHuA U KBAAPATHYHBIE (POPMBI
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Jluneiinple mpeoOpa3oBaHus MPOCTPAHCTRA R (IuHeiHBIe onepaTopbl). Martpu-
na JuHenHoro omnepatopa. [IpeoOpazoBaHue MaTpHIlbl JIMHEWHOTO oOllepaTopa Mpu
3aMeHe Oasuca.

CoOcCTBEHHBIC 3HAUCHUS MATPHIIBl. XapaKTEPUCTUIECKUA MHOTOWICH MATPHIIHI.
CoOCTBEHHBIE BEKTOPHI MATPHUIIBI.

Jluneiinas Moenb oOMeHa (MOJIeJIb MEXIYHAPOIHOM TOPTOBIIN).

CummMmeTpuyeckue MaTpuIlsl U KBaapaTuuHbie popMel. [IpuBeneHrue kBaapaTuy-

HOM (POpMBI K HOPMATILHOMY M KaHOHHYECKOMY BUly. KpuBbIe BTOpOTO TOpsIKa.

Tema 11. JIuneiiHoe MPpOrpaMMUpPoOBaHHE

[Ipumepsl JTUHENMHBIX ONTUMU3ALMOHHBIX MOJENIECH B JKOHOMUKE. JIMHelHas
IPOU3BOJACTBEHHAs 3anada. [locTaHOBKa M pa3nuyHble (GOPMBI 3alUCH 33Ja4u JIH-
HEWHOIr'0 NpOorpamMMupoBaHus. ['eomeTrpuyeckas MHTEPOpETaAUUs 3a4a49U JIMHEWHOTO
IIPOrpaMMUPOBAHUS.

Kanonnueckass gopMa 3amayu JMHEHMHOro NporpaMMupoBaHus. JlomycTumble
pemeHusi. CBoicTBa 00JaCTH JOIMMYCTUMBIX PEIIEHUN. AITOPUTM CUMIUIEKCHOTO Me-
TOJA JIMHENHOTO IPOTPaMMUPOBAHU.

CHUMIJIEKCHBIA METOJI KaK METOJl HamlpaBJIEHHOTO mnepebopa Oa3UCHBIX JIOMY-
CTUMBIX pemieHui. Kpurepuili onTuMaibHOCTH. DKOHOMUYECKAasi UHTEPIIPETalns 3a-
Jlaydl JINHEVMHOTO INPOrPAMMHUPOBAHHUSI, CUMIUIEKCHOIO METOJA, CHUMIUIEKCHBIX OLe-
HOK.

CuMmMmeTpryHas napa JIBOWCTBEHHBIX 3aJady. DKOHOMMYECKAash MHTEpIpeTanus
JIBOMCTBEHHOM 3a/1a4u.

OCHOBHOE HEpPAaBEHCTBO TEOPWUU JABOMCTBEHHOCTH, €r0 SKOHOMHUYECKAs MHTEp-
nperanus. Masnas TeopeMa JBOMCTBEHHOCTH. JIOCTaTOYHOE YCIIOBUE ONITUMAIBHOCTH
Iapbl B3aMHO JIBOMCTBEHHBIX 3ahad. llepBas u BTOpas OCHOBHBIE TEOPEMBI IBOW-
CTBEHHOCTH, UX F€OMETPUYECKASI U IKOHOMUYECKAsh HHTEPIIPETALUS.

HecummerpuyHas napa JBOWCTBEHHBIX 3a/1a4.

TpeTps OCHOBHAsA TeOpemMa IBOWCTBEHHOCTH, €€ F€OMETpUYECKass U DKOHOMHUYE-

ckast uHTeprperanusa. O6JacTh YCTOMUYMBOCTH JBOMCTBEHHBIX OI[CHOK.
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TpancnopTHas 3agada. 3ajada, JBOMCTBEHHAs K TPAHCHOPTHOM. 3aMKHYTas
TPaHCIOPTHAS 3a/ladya U €€ PELIEHUE METOJOM MOTEHIMAIOB. DKOHOMHYECKAs MH-
TeprpeTanys OLEHOK KJIETOK, HOTEHI[MAJIOB IIOCTABIIUKOB U IOTPEOUTENEH.

BeIpoxxaenHas TpaHcriopTHas 3aaada. OUKTUBHBIE TOCTaBKU. OTKpHITAst TpaHC-
HOpTHAas 3a7aya, GUKTUBHBIE MTOCTABIIUKYU U noTpedutenu. O0s3aTenbHble U 3ampe-

MCHHBIC ITOCTABKU.
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5.2. Y4eOHO-TeMAaTHYEeCKUM IJIAH

TpynoémkocTh B yacax

A 5 DopMbI
No HaumeHoBaHue YHHTOPEM;E z:/I OT;;H;ITI/ISI B Camoc TERYIIEro
- Bcero PaKt. TOSITEIb | KOHTPOJISA
/11 TeMbl (pa3aesia) 06 CEMHUHAp | HHTEPAKT
4acoB Has ycneBaemo
AUCIHUATIIHHBI mas CKHe MBHBIX
3aHATHS | (dopmax padora ¢
Pa3znen 1. MaremaTuyecknii aHau3
Hucnosbie
1 MHOECTBA U 7/10 3/2 1/0,5 2/1,5 2/1,5 4/8
bynKiHH CamocTtos
Tpexen u TENBHBIC
2 HepnpepHBHocn) 15/26 | 9/4 311 6/3 5/3 6/22 paboTHI.
Judbdepennmanbaoe Yyacrue B
HCYHCIICHUE PCILICHHIH
3 (byHKIHI OOl 30/30 | 20/4 | 6/1 14/3 13/3 10/26 | 3amau Ha
YHKIHR O MPaKTHYEC
epeMEHHOMN i
HNuTterpanbHoe N
4 g‘;‘gj;”;;‘g;mn 26/30 | 16/4 | 6/1 10/3 8/3 10/26 | O6cyskne
MepEeMEHHON e
Oysxm pELIEHHBIX
5 | Heckombkux 36/32 | 18/4 | 6/1 | 123 11/3 18/28 | A4
KonTpons
epEeMEHHBIX Has [T)1;60Ta
6 | Audbepermmamsube |\ 4o | g | 205 | 415 | 415 8/10
ypaBHEHUS
Pa3nea 2. JIuneitnas aaredpa
7 | Bekrops! u matpunel | 15/14 | 6/2 | 2/0,5 4/1,5 3/1,5 9/12 Camocros
CucreMbl THHERHBIX TENBHBIE
8 ypaBHCHHI U 15/14 | 6/2 2/0,5 4/15 4/1,5 9/12 paboTHI.
HEPABEHCTB VYyacrtue B
g |Jlnmeiinoc 356 | 10| 05 g5 | qas | o405 | PeCHMM
MIPOCTPAHCTBO 1,75 | 0,25 3aJ1a4 Ha
JInnelinpie [IpaKTU4ec
npeoOpa3oBaHus U 175/ | 75/ | 25/ 10/ KHX
10 KBaJ[paTU4HbIE 14 2,25 | 0,75 S5 S5 11,75 | 3aHATHAX.
(dopmbl Ob6cyxne
HUE
. pELIEHHBIX
11 | Jlmieiinioe 37/28 | 15/4 | 5/1 | 10/3 8/3 22/24 | 3anau.
IPOrpaMMHPOBAHKE KOHTpoh
Has paboTa.
64/24
Hroro 200|190 | seis | 7224 | 5006/ | 1081184
75%
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YckopenHoe o0y4enue (mpopuim: I'ocyrapcTBeHHbIe I MyYHUIIUNIATbHbBIE
¢dunancoi; Hajiorn u Hanorooo10xxenne; ®UHAHCOBbIE PHIHKH M 0aHKH)

TpynoémkocTh B yacax ®opmbI
X - AynutopHasi paboTa Canmoc TeKyIero
- AUMCHOBAHHE Bceero Ilpaxr. m | 3amsrus B TOSATEIb | KOHTPOJISA
/T TeMbl (pa3aesia) 06 Jlek | ceMuHap | HHTEpaKT
4acoB Hast ycneBaemo
AHCHHUILINHBI mmast 0108 CKHE WBHBIX
3AHATHSL dhopmax pabora cH
Paznen 1. MaTtemaTuueckuii aHajIu3
YucioBsle
1 | mHOXecTBa U 4/6 2/1 1/0,5 1/0,5 1/0,5 2/5
CamocTtos
byHKIIUU
IIpenen u 10/17, TCIbHBIC
2 6/25 | 3/1 3/1,5 3/1,5 4/15 palboThLI.
HENPEPBIBHOCTh 3)
Judbdepennmanbaoe yaacrue B
HCYHUCIICHUE PCILICHIH
3 . . 20/20 | 13/3 6/1 712 712 7/17 3a[1a4 Ha
byHKIMI ogHON
. [IPaKTHIEC
MIePEeMEHHOMN
KHX
NHuterpansnoe
3aHATHSX.
4 | PEMHCICHIE 18/19 | 11/2 | 6/1 5/1 5/1 7117 | O6eyxae
GbyHKIMN OHOH e
MepEeMEHHON
PEIICHHBIX
OyHKIUU sanad
5 | HECKOJIBKHMX 26/20 | 12/3 6/1 6/2 6/2 14/17 K )
OHTPOJITh
TIePEMEHHBIX
Has pabora.
g | Anbdepenumanbubie | 4005\ 415 | 205 | 21 211 6/7
YpaBHCHHUS
Paznen 2. Jluneiinas anreopa
10/ CamocTost
7 | BekTophl U MaTpHIIbI 105 4/15 | 2/0,5 2/1 2/1 6/9 TeNLHLIE
CucTeMbl TUHEHHBIX 10/ paboThL.
8 | ypaBHeHwUii n 105 4/1.5 | 2/0,5 2/1 2/1 6/9 YyacTue B
HEPABEHCTB ’ pelieHnn
g | Jlmmeiinoe 23 | Y | O Vo505 | o505 | 1225 |
MIPOCTPAHCTBO 0,75 | 0,25 MpaKkTHyuec
Jlunerinnie KHX
peoOpa3oBaHus U 11/ 5/ 2,5/ 6/ 3aHATHAX.
10 KBaJIpaTUYHbIE 9 1,25 | 0,75 2,505 2,50, 7,75 O6cyxne
hopmbI HUE
PEIIeHHBIX
11 | Jlmmeiinoe 2320 | 10/2 | 51 | 51 5/1 13/18 | A%
MIpOrpaMMHUpPOBaHUE Kontpouns
Has pabora.
36/12
Hroro Waal 172l | agg | 3612 | so0er | 720124
144 20
60%

15




YckopenHoe o0yyeHue (Mpopuib: Yuyer, aHAJIU3 U AyJAUT)

TpynoémkocTh B yacax

DopMbI
X - AynuTopHasi padora Camoc TeKyIero
) AMMEHOBANME Bcero TpaxT. u | 3aHATHA B | pooreny KOHTPOJIsSI
/11 TeMbl (pa3aeJia) 06 Jlek | ceMuHap | HHTEpaKT
4acoB HaSA ycneBaemo
JUCIHMILINHBI mas LUH cKue UBHBIX
3aHITH (dhopmax pabora T
Paznea 1. MateMaTH4ecKHii aHAJIN3
YuciaoBbie
1 | mHOXecTBa U 4/6 3/1 1/0,5 2/0,5 1/0,5 1/5
Camocros
GbyHKIIUHU
[Ipenen u 11/17, TeJIbHBIE
2 9/2,5 3/1 6/1,5 6/1,5 2/15 palboTHLI.
HENPEPBIBHOCTh 3)
Judbdepennmranbaoe yaacrue B
HUCYUCIIEHHUE PeIICHIN
3 N . 20/20 | 18/3 6/1 12/2 11/2 2117 3a7a4 HA
byHKIMI oHON
. IIPaKTHYEC
MIePEMEHHOMN
KHUX
HuTerpanbsaoe
3aHATUIX.
4 | Meumcnenye 18/19 | 14/2 | 6/1 8/1 8/1 4117 | O6eysae
byHKIMI ogHON e
MIEPEMEHHOMN
peIICHHBIX
OyHKIUU sanad
5 | HeckombKkux 25/20 | 16/3 6/1 10/2 9/2 9/17 )
Kontpouns
MEPEMEHHBIX
Has pabora.
g | Anddbepemmmansiic | 485 615 | 205 | 4/1 3/1 417
YpaBHEHHSI
Pa3nean 2. JIuneiinas aaredpa
10/ Camocros
7 | BekTophl U MaTpHIIBI 105 4/15 | 2/0,5 2/1 2/1 6/9 TeNLHLIE
CucreMbl TUHEHHBIX 10/ paboThL.
8 | ypaBHeHwuii u 105 4/1.5 | 2/0,5 2/1 2/1 6/9 YyacTue B
HEPaBEHCTB : pelIeHUH
g |Jluneiinoe oz | Y105 505 | o505 | 1225 | AATH
IIPOCTPAHCTBO 0,75 | 0,25 IIPaKTHYEC
JIuneliHbIe KHX
peoOpa3oBaHus U 11/ 5/ 2,5/ 6/ 3aHATHAX.
10 KBaJIpaTUYHbIE 9 1,25 | 0,75 2,505 2,50, 7,75 O6cyxne
(hopMbI HUE
PEIICHHBIX
17 | Jlumeiinoe 23/20 | 102 | 51 5/1 5/1 13/18 | ot
IPOrpaMMHUPOBAHUE OHTPOJTh
Has pabora.
50/12
Hroro 14471907\ aeis | Bay12 | sg0e) | 54/124
144 20
60%
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5.3. CoaepxkaHue NPAKTHYECKUX U CEMUHAPCKUX 3aHATHI

| cemecTp

1. UucsioBblie MHOKECTBA U PYHKIMH

Onepauuu HajJ YUCIOBBIMU MHOXecTBamu. VccienoBaHue YHUCIOBBIX MHO-
JKECTB Ha OrpaHUYEHHOCTb. HaxokJeHue KOMIUIEKCHBIX KOPHEH MHOTOYJICHA.
Apudmernueckue AEHUCTBUS ¢ KOMIUIEKCHBIMU unciaamMu. HaxoxaeHnus Motyns u ap-
TYMEHTa KOMIUICKCHOTO uucia. [IpencraBnenne KOMIUIEKCHOTO Ynciia B apudmeTu-
YECKOM ¥ TPUTOHOMETPUIECKOU GopMme.

OYHKIIMOHAIBHBIE 3aBUCUMOCTH B PKOHOMHUKE: (DYHKIIMU TOJE3HOCTHU, OIHO-
(hakTOpHBIC TPOU3BOJCTBEHHBIC (DYHKIMU, GYHKIIMHU CTIpOca U npeanoxeHust. OyHk-
IIUM CPETHUX U3ZCPIKeK U cBA3b Mexky Humu (ATC = AVC + AFC).

WNHTepakTuB: rpynmoBoe pelieHue 3ajad Mo TeMe CeMUuHapa, 00CYXIeHUe
pe3ynbtatoB — 100% OT TpyAO0EMKOCTH CEMUHAPCKOTO 3aHATHS.

Pexomenayembie ncrounuku: [8.1, 8.2, 8.3, 8.4].

2. YucsioBas nociaea0BaTe/ibHOCTh. [Ipeaest 4uc/10B0i M0C/1€10BATEILHOCTH

[TaytTHOOOpa3Hass MoOjENb pPBIHKA OJHOTO TOBapa. BbIYHCIICHHE TPEnesioB
YHCIIOBOM MOCIeI0BaTeNbHOCTH. VccneqoBanne Ha CXOQUMOCTh pAnoB. Pemenune 3a-
nad: (opMyIia CIOXKHBIX MPOIEHTOB, HEMPEPHIBHOE HAUKUCIICHUE MPOLICHTOB, BEUHAsI
pEHTAa.

NHTEepakTuB — rpyNInoBoe peleHnue 3aad no TeMe CEMUHapa, 00CYKICHHUE
pe3yabTatoB — 100% OT Tpy10€MKOCTH CEMHUHAPCKOTO 3aHSATHUS.
Pexomennyemsbie ucrounuku: [8.1, 8.2, 8.3, 8.4].

3. IIpepen pyHkumm

Brruucnenue npenenoB GyHKIUA Ha OECKOHEYHOCTH U B TOouke. Brruncienue
OJIHOCTOPOHHUX TpeJenoB. Pemienre 3a1au Ha CpaBHEHHE OCCKOHEUHO OOJIBIINX U
OECKOHEYHO MaJbIX (PYHKITUH.

WNHTepakTuB — TpynmoBoe penieHue 3aaad mo TeMe ceMuHapa, 00CyKIeHue

pe3ynbratoB — 100% OT TpyA0EMKOCTH CEMUHAPCKOTO 3aHATHS.
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Pexomenayembie ncrounuku: [8.1, 8.2, 8.3, 8.4].

4. HenpepbIBHOCTH (PYHKUIMHU. ToYKM paspbiBa. ACUMITOTBI
Omnpenenenue Todek paspbiBa PyHKUMHM U ee TuHa. HaxokaeHue acuMOToT
rpaduxa Qynkuuu. [locrpoenne rpadukoB pynkunit cnpoca TOpHKBUCTA U HAXOX-
JIEHUE UX aCHMIITOT.
WHTEepakTUB — IPYyNIIOBOE PELICHUE 3a]1a [10 TEME CEMUHApa, 00CYKICHHUE
pe3yabTatoB— 100% OT TpyIO0EMKOCTH CEMUHAPCKOTO 3aHSATHUS.

Pexomenayemsbie ncrounuku: [8.1, 8.2, 8.3, 8.4].

5. IllpousBoaHas, npeaeabHbIe BEJMYMHBI B IKOHOMHKE, JJIACTUYHOCTH
Boluucnenre npou3BOAHBIX (YHKIMM OJHOM mnepeMeHHoM. Haxoxnenue
KacaTelbHOM K TpaduKky GyHKIUU. BpunciaeHne npeaesbHbIX BETUYUH B YKOHOMUKE
U WX UHTeprpeTranus. BrluuciaeHue cpelHed U TOYEUHOM AIACTHYHOCTH (YHKIIMIA
CIIPOCa U MPEIIIOKEHUS 10 LIEHE, dJITACTUYHOCTH CIIPOCca 10 JOXO0Y.
WHTEepakTUB — IpyNIIOBOE pELICHUE 3a]1a [10 TEME CEMUHapa, 00CyKIeHHUE
pe3ynbTaToB — 100% OT TpyAOEMKOCTH CEMUHAPCKOTO 3aHSITHUS.

Pexomenayembie ncrounuku: [8.1, 8.2, 8.3, 8.4].

6. Auddepenunasn. [IpousBoaHbie CJI0KHOH U HESIBHO 3aJaHHOI (PyHKIIUM

[Ipubnu>xkeHHOE  BBIYUCICHHE  3HAUY€HHUS  (QYHKIMM C  [OMOIIBIO
muddepennuana. BprunciieHne MPOU3BOJHBIX CJOKHOW UM HESBHO 3aJIaHHBIX
(GyHKUIHM.

NuTepakTuB — rpynmnoBoe penieHue 3aaad rno TeMe ceMuHapa, 00CyKaeHue
pe3ynbTatoB — 100% OT TpyJ0EMKOCTH CEMUHAPCKOTO 3aHSATHS.
Pexomenayembie ncrounuku: [8.1, 8.2, 8.3, 8.4].

7. IlpaBuio Jlonurans. Uccinenopanue pyHKIMA HA MOHOTOHHOCTD

Brruucnenne mnpenenoB 1o npaswily Jlomurand. Pemenue 3amad Ha
HAXOXKJICHUE MHTEPBAJIOB MOHOTOHHOCTH (DYHKITHH.

WNHTepakTuB — TPyNmoBOE pelieHUE 3a/1ad M0 TeMe CeMHHapa, 0OCYKIeHUE
pe3ynbratoB — 100% OT TpyA0EMKOCTH CEMUHAPCKOTO 3aHATHS.

Pexomenayembie ncrounuku: [8.1, 8.2, 8.3, 8.4].
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8. JlokanbHble 3kcTpemMyMbl. HanGoJibliee 1 HaMMeHbIIee 3HAYeHHe QYHKIIUM
HA OTpe3Ke

Haxoxxnenue Todek JKCTpeMymMa M JKCTPEMYMOB  (DYHKIIMM  OJIHOM
nepeMeHHoi. PellleHne 3amady Ha HaxO0XJACHUE HAWOOJBIIET0 W HAUMEHBIIETO
3HaueHud (QYHKIMM Ha OTpe3ke. 3ajada MaKCMMM3aluu MNpuObUIM. 3ajada o
MAaKCHUMM3alNH HAJIOTOBOM BBIPYUYKH.

WNHTepakTUB — rpynIoBO€ pelIeHUe 3aad [0 TEME CEMUHAapa, 00CYKIECHUE
pe3ynbratoB — 100% OT TpyA0EMKOCTH CEMUHAPCKOTO 3aHATHS.
Pexomenayembie ncrounuku: [8.1, 8.2, 8.3, 8.4].

9. IlpousBoanbie U AU depeHuNATBI BHICIIUX NOPSAAKOB. Boinmyki10cTh 1
BOTHYTOCTH QpyHKUMH. @opmy.bl Teitsiopa u Makiopena

Boeruucnenue npou3BoAHbBIX U AU(depeHInanoB (PyHKIIMU BTOPOro MOPSAKA.
OmnpeniesicHHe WHTEPBAJIOB BBIMYKIOCTUH/BOTHYTOCTH (YHKIIMM M TOYEK Ieperuoa.
Pemenue 3amau Ha Qopmynbr Teitnmopa u Maknopena. Mcnons3oBaHue uxX s
MPUOIM>KEHHBIX BBIUMCICHUM.

WNHTepakTUB — TPYIIIOBOE pELICHHE 33/Jay MO0 TeME CeMHHapa, OOCYyXIECHHE
pe3ynbTaToB — 100% OT TpyAOEMKOCTH CEMUHAPCKOTO 3aHSITHS.
Pexomenayembie ncrounuku: [8.1, 8.2, 8.3, 8.4].

10-11. UccaenoBanue GyHKIM U mocTpoeHue rpadpukon

[TonHoe uccnenoBanue PyHKIMU U MOCTPOCHUE €€ Tpaduka.

WNHTepakTUB — TpYIIIOBOE pELICHHE 33/ay MO0 TeME CeMHUHapa, OOCYyXIECHHE
pe3ynbTatoB — 100% OT TpyA0EMKOCTH CEMUHAPCKOTO 3aHSATHS.
Pexomenayembie ncrounuku: [8.1, 8.2, 8.3, 8.4].

12-13. IlepBooOpa3Hasi U HeonpeaeJeHHbIH HHTErpaJl

Boluucienre HeompeneraeHHbIX WHTErPAIOB IyTEM HEMOCPEACTBEHHOTO
WHTETPUPOBAHUS, METOJIOM 3aMEHbI, METOJIOM MHTETPUPOBAHUSA 110 YacTsM. Pelenue
3aJlay Ha UTHTETPUPOBAHKE PAIMOHATBHBIX APOOCH.

WNHTepakTuB — TpyNIoOBOE pELIEHUE 3a/ady M0 TeME CeMHHapa, 00CY>KIeHue
pe3ynbTatoB — 100% OT Tpy10€MKOCTH CEMHUHAPCKOTO 3aHSTHUS.

Pexomenayembie ncrounuku: [8.1, 8.2, 8.3, 8.4].
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14. OnpeneneHHbIH HHTErPAJ

Brraucnenue onpeneneHHbIX HHTETpasioB 1o ¢popmyie HeroToHa-JIeiOHuIIa.

Boruucnenue minomanei miockux ¢uryp. HaxoxaeHue BbITycka MpOAYKIIUU
3a ONpENENICHHOE BpeMsl TMpPU 3aJaHHOM 3aKOHE MIHOBEHHOM MOIIHOCTH
pOU3BOJCTBA. Bhluncienue cpenHero 3HaueHus (QyHKUWU. BeruucieHue cpeaHeit
MIPOU3BOJIUTEIIBHOCTH TPYAa U CPEAHEN KAMUTATOOTAAYH.

HNHTepakTuB — TPyNIOBOE pEIIeHUE 3a1ad M0 TeME CeMHHapa, OOCYKIECHUE
pe3ynbratoB — 100% OT TpyA0EMKOCTH CEMUHAPCKOTO 3aHATHS.
Pexomenayembie ncrounuku: [8.1, 8.2, 8.3, 8.4].

15. HecoOcTBEeHHbIE HHTETPAJIBI

YcTaHoBIeHHE CXOAUMOCTH (PACXOAUMOCTH ) HECOOCTBEHHBIX HHTETPAJIOB.
Briuncnenne cxoasumxcsi HeCOOCTBEHHBIX MHTETPAJIOB.

WNHTepakTuB — TPynmoBoe pelieHue 3a/1ad M0 TeMe CeMHHapa, 0OCYKIeHHue
pe3ynbtatoB — 100% OT TpyA0EMKOCTH CEMUHAPCKOTO 3aHSATHS.
Pexomenayembie ncrounuku: [8.1, 8.2, 8.3, 8.4].

16. KontpoJsbHas padora Nel
KonTtponrnas padota Ne 1 mo temam 1-4 coneprkaHusi AUCIUTIITUHBI.
17-18. IlpocTpancTBo R". DyHKUMHU HECKOJIBLKUX MEepeMeHHbIX.
YacTHble NIPOU3BOJAHBIC
[IpencTaBieHMe MHOXECTB B IpocTpaHcTBax R? m R3. Paccrosume mexmy

TOYKaMHU B NIPOCTpaHCTBE. IlocTpoeHHne MOBEPXHOCTEW W JIMHUKA YPOBHS, KPUBBIX
O0e3paznuuusi ¥ UW30KBAHT. BBIYMCIEHUE 4YaCTHBIX IPOU3BOJHBIX HECKOJBKUX
NEPEMEHHBIX W TPOU3BOAHON CIOXKHOM (yHKUMHU. Bpluncnenue cpeaHel u
NpeAeIbHON  MPOU3BOAUTEIBHOCTH Tpyda M  KamuTalooTIadd. BeluucieHue
AIACTUYHOCTH BBIMMYCKA MO TPYAy U KamuTaldy, MpeaeIbHONW HOPMBI 3aMEIICHUS
(GbakTOpoB  MPOWM3BOACTBA. BbIuuCICHHE MPOU3BOAHOW  CIIONKHOW  (YHKIINH,

IIPOU3BOJHOM 10 HANPABIICHUIO U I'PAIUECHTA.

WNHTepakTHB — TpYIIOBOE pEIIeHHE 33a/ay M0 TeME CeMHUHapa, OO0CYXIACHHE

pe3ynbtatoB — 100% OT TpyAOEMKOCTH CEMUHAPCKOTO 3aHATHS.
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Pexomenayembie ncrounuku: [8.1, 8.2, 8.3, 8.4].

Il cemecTp
19. JlokaabHblii IKCTpeMYM (PYHKUIMA HECKOJIbKHUX MepeMeHHbIX
Pemenne 3amad Ha HAaXxOXKJIEHHE JIOKAJIBHBIX SKCTPEMYMOB (DYHKIMI
HECKOJIbKHX MTEPEMEHHBIX.
WNHTepakTuB — TpyNInoBO€ pelIeHUE 3a/ad M0 TeMe CeMHHapa, 0OCY>KIeHue
pe3yabTatoB — 100% OT Tpy10€MKOCTH CEMUHAPCKOTO 3aHSTHUS.

Pexomenayembie ncrounuku: [8.1, 8.2, 8.3, 8.4].

20. YcJjioBHBIH 3KCTPeMYM (PYHKIHI HECKOJIbKHX MepeMeHHbIX
Pemenue 3a1ay Ha HAXOXKACHUE YCIOBHOTO 3KCTpeMyMa (DYHKIIMIT HECKOIBKUX
IIEPEMEHHBIX: METOJ IOACTAHOBKM M METOJ MHoxurenen Jlarpanmxka. 3anada
NOTPEOUTENBCKOTO BEIOOPA, 3KOHOMHUYECKHI CMBICT MHOKUTENEH Jlarpanxka.
WNHTepakTUB — TpYIIIOBOE pELICHHE 33/ay MO TeME CEeMHHapa, OOCYyXJCHHE
pe3ynbTaToB — 100% OT Tpy10EMKOCTH CEMHUHAPCKOIO 3aHATHS.

Pexomenayembie ncrounuku: [8.1, 8.2, 8.3, 8.4].

21. T'no6anbHBI IKCTPEeMYM (PYHKIUI HECKOJIbKHUX MepeMEeHHbIX
Pemenne 3agay Ha HAaXOXKJIE€HHE HAWMOOJBIIMX W HAUMEHBIIMX 3HAYEHUH
mupdepeHuupyemMoir  PyHKIMM Ha 3aMKHYTOM OrPAHMYEHHOM  MHOYECTBE.
MuHuMH3a1Us 3aTpaT 1 MaKCUMU3aLUs MPUObUIM MHOTOPOAYKTOBOU (PUPMBI.
WNHTepakTuB — TpyNIOBOE pELIEHUE 3a/ady M0 TEME CEeMHHapa, 0OCY>KIeHue
pe3yabTatoB — 100% OT Tpy10€MKOCTH CEMHUHAPCKOTO 3aHSATHUS.

Pexomenayembie ncrounuku: [8.1, 8.2, 8.3, 8.4].

22. KpaTHble HHTerpaJibl
Borunicnenne kpaTHbIX wuHTerpajoB. CBeleHHE KpaTHOTO MHTerpajga K
MIOBTOPHOMY.
WNHTepakTUB — TpYIIIOBOE pEUICHHE 33/ay MO0 TeME CeMHHapa, OO0CYXICHHE
pe3ynbTatoB — 100% OT Tpy10€MKOCTH CEMHUHAPCKOTO 3aHSTHUS.

Pexomenayemsbie ncrounuku: [8.1, 8.2, 8.3, 8.4].
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23. O0bIkHOBeHHBbIe U depeHIIuATbHbIC YPABHEHUS EPBOT0 MOPAIKA
Pemmenust 0ObIKHOBEHHBIX AU PEpEeHIINATBHBIX YPABHEHHI MIEPBOTO MOPAIKA.
WHTEepakTUB — TpYIIIOBOE pPELIEHHE 33/ay M0 TEME CEeMHMHapa, OOCYXIECHHE

pe3yabTatoB — 100% OT TpyIOEMKOCTH CEMHUHAPCKOTO 3aHATHSI.

Pexomenayemsbie ncrounuku: [8.1, 8.2, 8.3, 8.4].

24. JInneiinble nuddepeHnuaibHbie YPABHEHUS C MOCTOSTHHBIMH
k03¢ punueHTaMu
Pemenust nuHeNHHBIX AuQQEpeHInanbHbIX YPABHEHHH BTOPOrO MOpSAJIKA C
NOCTOSIHHBIMU KO3(puimentamu. MccnenoBanue penieHuii Ha yCTOMYMBOCTb.
WNHTepakTuB — TpyNIoOBOE pELIEHUE 3a/ad [0 TEME CEeMHHapa, 00CYKIeHUe
pe3ynbtatoB — 100% OT TpyA0EMKOCTH CEMUHAPCKOTO 3aHATHS.

Pexomenayembie ncrounuku: [8.1, 8.2, 8.3, 8.4].

25-26. BekTOpBI 1 MATPHLBI
Pemienne 3amad Ha omnepanuu ¢ BEKTOpaMU W MaTpHIlaMU. JJIEMEHTApPHBIC
npeoOpa3oBaHusl HAJl CTPOKAMU M CTOJIOLIAMU MaTpull. BeruucieHue panra MaTpuiibl.
Boruncnenne o0patHoi MaTpuIlbl. Ber4uciieHre onpenenuTesi MaTPHUIIbL.
NHTepakTUB — TpyIIOBOE PEIICHUE 3aJad MO0 TeME CEMHUHapa, 00CYXICHUE
pe3yabTatoB — 100% OT TpyHOEMKOCTH CEMHUHAPCKOTO 3aHATHSI.

Pexomenayembie ncrounuku: [8.1, 8.2, 8.3, 8.4].

27. CucteMbl JJMHEHHBIX aJIre0pandecKux ypaBHeHU
Pemenne cuctem JMHEWHBIX anreOpandyeckux ypaBHeHUU meTonoM JKopmana-
l'aycca. HaxoxaeHne  HEOTPUUATENBHBIX  PEIIEHUHM  CHUCTEM  JIMHEMHBIX
anredpanyeckux ypaBHEHUH.
WHTepakTUB — TpYIIOBOE pEUICHHE 33/ay M0 TeME CeMHHapa, O0O0CYXICHHE
pe3ynbTatoB — 100% OT TpyJ0EMKOCTH CEMUHAPCKOTO 3aHSATHS.

Pexomenayemsie ucrounuku: [8.1, 8.2, 8.3, 8.4].
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28. IIpsimble U mJ1ockocTU. CHCTEMBI JIMHEHHBIX HEPABEHCTB
Pemienne 3amad Ha mOpsiMble HAa IUIOCKOCTH U MPSMbIE U IJIOCKOCTH B
npoctpaHcTBe. Haxoknenue obOnactel B MPOCTpAHCTBE, 3aJaHHBIX CHCTEMOM
HEPaBEHCTB.
WNHTepakTuB — TpyNmoBO€ pelIeHue 3a/ad M0 TeMe CeMHHapa, 0OCY>KIeHue
pe3ynbratoB — 100% OT TpyA0EMKOCTH CEMUHAPCKOTO 3aHATHS.

Pexomenayemsbie ncrounuku: [8.1, 8.2, 8.3, 8.4].

29. JIuHeiiHOe MPOCTPAHCTBO U JIMHEHHbIE MPeoOpPa3oBaHuUs
HccnenoBanne cuctemMbl BEKTOPOB HA JIMHEMHYIO 3aBUCMMOCTh. BblUncCiIeHUE
KOOpAMHAT BEKTOpa MNpu 3amMeHe Oa3uca. PeleHne 3amad  Ha  JIMHEHHBIC
npeoOpa3zoBaHusl.
NHTepakTUB — TpyIIOBOE PEIICHHE 3ajJad MO0 TEeME CEMHUHapa, 00CYXICHHUE
pe3ynbTatoB — 100% OT TpyJI0EMKOCTH CEMUHAPCKOTO 3aHSATHS.

Pexomenayembie ncrounuku: [8.1, 8.2, 8.3, 8.4].

30. CobcTBeHHBbIE 3HAYEHHSI M COOCTBEHHbIE BEKTOPBI
Haxoxnenne coOCTBEHHBIX 3HAUYCHHH W COOCTBEHHBIX BEKTOPOB MATPHIIHI.
HccnenoBanue TUHENHON MOAEIN OOMEHA.
HNHTEpakTHB — TPYIIIOBOE PEIICHHE 3aJad 0 TeME CEMHHAapa, 00CYXICHHUE
pe3ynbTaToB — 100% OT TPyAOEMKOCTH CEMUHAPCKOTO 3aHSATHS.

Pexomenayemsbie ncrounuku: [8.1, 8.2, 8.3, 8.4].

31. KBaapaTuuHblie (pOpMbI U KPUBBIE BTOPOT0 MOPAIKA
Pemenue 3aau Ha 3HaKOONPEACICHHOCTh KBaApaTtuuHou popmel. [IpuBeneHue
KBaJpaTUIHON (POPMBI K HOpPMAJIBHOMY M KaHOHWYECKOoMY Buy. OnpenesieHue Buaa
KPUBOW BTOPOTO MOPSAKA.
HNHTEepakTHB — TpyIIOBOE pEIICHUE 3aJa4 MO TeME CEMHUHAapa, 00CYXICHUE
pe3yabTatoB — 100% OT TpyHO0EMKOCTH CEMHUHAPCKOTO 3aHATHSI.

Pexomenayemsie uctrounuku: [8.1, 8.2, 8.3, 8.4].
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32. I'paduueckuii MeTO pelieHUsI 32124 JUHEIHOT0 MPOrPaMMHPOBAHUA
Pemmenue 3aa4y TMHEHHOTO MPOTrPaMMUPOBAHUS TPAPUUECKUM METOIOM.
WHTEepakTUB — TpYIIIOBOE pELICHHE 3a/ad MO TEME CEMHMHapa, OOCYyXIECHHE

pe3ynbTatoB — 100% OT Tpy10EMKOCTH CEMHUHAPCKOTO 3aHSATHUS.

Pexomenayemsbie ncrounuku: [8.1, 8.2, 8.3, 8.4].

34. Cummiexkc-MeTo]
Pemienue 3a1a4 JIMHEHHOTO MPOrPAaMMHUPOBAHUSI CUMIUIEKCHBIM METOJIOM. JKO-
HOMHUYECKasi MHTEPIIPETALINS CUMILIEKCHOTO METOJ]a U CUMILIEKCHBIX OLICHOK.
NHTepakTuB — TpyIIOBOE PEIICHUE 3aJad MO TEME CEMHUHapa, 00CYXICHUE
pe3ynbTaToB — 100% OT TpyAOEMKOCTH CEMUHAPCKOTO 3aHSTHA.

Pexomenayembie ncrounuku: [8.1, 8.2, 8.3, 8.4].

35. TpancnoprHas 3aa4ya
Pelienne TpaHCIOPTHBIX 33/1a4.
WNHTepakTuB — TpyNmoBoe pelieHue 3a/1ad Mo TeMe CeMHHapa, 0OCYKIeHue
pe3ynbTaToB — 100% OT TpyAOEMKOCTH CEMUHAPCKOTO 3aHSITHUS.

Pexomenayembie ncrounuku: [8.1, 8.2, 8.3, 8.4].

36. KonTposabHas padora Ne2

KonTtpomnrnas padota Ne 2 nmo temam 5-11 conepxanust TUCIUTUTUHBI.

6. YueOHO-MeTOAUYECKOE 0DecTiedeHne IJIs CAMOCTOSITEIbHOI padoThl 00y4a-
OIIMXCA 0 AUCIHUTINHE

6.1. @opMbI BHEAYIUTOPHOI CAMOCTOSATEIbHOI PAdOTHI.
[Ipu wsyueHun naUCHUILTUHBI «MaTemaTuka» 00s3aTeIbHBIMHU SIBIISFOTCS
cienytoue GopMbl CAMOCTOSITEIbHON paOOThI:

— pazbop BOMPOCOB MO TEME 3aHITHS 0 MOCOOUSIM U KOHCTIEKTaM JICKITUH;
— W3yYCHHUE PEKOMEHJOBAHHBIX K 3aHSATHIO JTUTEPATYPHBIX UCTOUYHUKOB,

— pazbop TEOPETHUIECKOTO MaTeprajia Mo MOCOOHUSIM M KOHCTICKTaM JICKITH;
— pemieHue 3a7a4 1Mo TeMaM MPaKTUYECKUX 3aHSITHH;,

— BBINIOJIHEHUE KOHTPOJIBHBIX padoT;

— TIOATOTOBKA K dK3aMEHaM.
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Hanmenosa- Tpy-
VYkazanue 00s13aTeNIbHbBIX
HUE Pa3JIeNoB, . JIOEM-
®DopMbI BHEAYIUTOPHON CAMOCTOS- pa3eNoB U TeM, OTBOJIHU-
TEM, BXOJIs- o KOCTb
TEJILHOU PabOTHI MBIX Ha CAMOCTOSITEIILHOE
[IUX B JUCIIH- B Ya-
OCBOEHHUE 00yUYaIONTIMUCS
TUTHHY cax
Pazjnen 1. MatemaTnueckuii aHau3
Pabora ¢ yuebHO¥ uTeparypoi, moj-
TOTOBKAa K CEMUHAPCKUM H MTPAKTHYC- . . .
Yucnossie CpoiicTBa (GyHKINN OJJHON
CKHM 3aHSTHUSIM, PEIICHUE TI0 TEMaM »
MHOKECTBa U . 4/8 | mepemenHou. Pemenue 3a-
NPaKTUYCCKUX 3aHATUH.
byHKIUA N . ay.
BrinonHenue 3aganuii KOHTPOIBHOU
paboTHI.
Pabora ¢ yuebHO¥ JuTepaTypoi, moj-
TOTOBKAa K CEMUHAPCKUM H MTPAKTHYC- HccnenoBanue nayTuHo00-
[Ipenen u He- | CKUM 3aHITHSM, PEIICHUE TI0 TEMaM 6/22 pa3HOI MOJIeNN PHIHKA OJI-
NPEPHIBHOCTh | MPAKTHYECKUX 3aHSATHH. HOro TOBapa. Pemienue 3a-
Brinonnenue 3ajaHnii KOHTPOJIBHON Jlay.
paboTHI.
Tinddepenn Pabora ¢ yuebHO¥ JuTeparypoi, moj-
anLHoeI;I cupte. | TOTOBKA K CEMMHAPCKHM M IIPAKTHYE- JlokazarenbCcTBa OCHOBHBIX
CKHM 3aHSTHSIM, PEIICHUE TI0 TEMaM TeopeM auddepeHnnaIbLHO-
JeHue QyHK- » PeLIen 10/26 p bdep
o . MPAKTUYECKUX 3aHSATHH. ro ucuucieHus. Pemenne
U1 OJTHO Tie- . .
. BrimonHenue 3aganuii KOHTPOIBHON 3aad.
peMEHHOU
paboTHI.
PaGora ¢ yuebHol tuTeparypoi, noj-
HuTerpanbHoe 1 patypou, 1o
TOTOBKA K CEMUHAPCKUM M MPaKTU4e-
WCYHCIICHHE
. CKHM 3aHSTHSIM, PEIICHUE TI0 TEMaM
byHKIMI oA- N 10/26 | Pemenue 3amauy.
. MPAKTUYECKUX 3aHSATHH.
HOW IepeMeH- . .
Hoi BrimonHenue 3a1aHuii KOHTPOIBHON
paboThI.
Pabora ¢ yueOHOI1 muTepaTypoii, moa-
Dy He TOTOBKA K CEMUHAPCKUM H ITPaKTHUIC- [Ipenen u HENIPEPHIBHOCTH
CKUM 3aHSTUSM, PEIIEHUE TI0 TEMaM KIIMI HECKOJIBKUX
CKOJIbKHX TIe- » PeLICH 18/28 ymxn
MPAKTUYECKHUX 3aHSATHH. NepeMeHHbIX. Permenue
PEMEHHBIX . .
BrimonHeHue 3a1aHuii KOHTPOJIBHOMN 3amad.
paboTHI.
PaGora ¢ yuebHol uTeparypoi, moj-
Tinddepern TOTOBKA K CEMUHAPCKUM H ITPaKTHIC- Mojienu ecTecTBEHHO-
PEHI CKUM 3aHSTUSM, PEIICHUE TI0 TEMaM ro pocta. Moaenu
aJIbHBIE ypaB- 8/10

HEHUA

MPaKTUYECKHUX 3aHITHIM.
BrinosnHeHue 3agaHuii KOHTPOJIBHOU
paboTHI.

YKOHOMHUYECKON TUHAMHUKH.
Pemenue 3amau.

Pasznea 2. JIuneitnas ajaredopa

Bexkrops! u
MaTpHUILIbI

PaGoTa ¢ yueOHOM TUTEPATYPOMd, TTOA-
TOTOBKA K CEMUHAPCKUM U IPAKTUYE-
CKHM 3aHSTUSM, PELIEHUE 0 TEMaM
MIPaKTUYECKUX 3aHITHUM.
BrinosiHeHue 3agaHuii KOHTPOJIBHOU
paboTHI.

9/12

CBolicTBa onpenenuTenst
Marpulbl. Pemenue 3agay.
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Cucremsl Ju-
HEWHBIX ypaB-

PaboTa ¢ yueOHOI TUTEpaTypOid, TTOA-
TOTOBKA K CEMUHAPCKUM H MIPaKTUIEC-
CKUM 3aHITHSM, PEIICHUE 110 TeMaM

o N 9/12 | Pemenue 3a1au.
HEHUI ¥ Hepa- | MPAKTHYECKUX 3aHSATHUH.
BEHCTB BrinonHenue 3a1anuii KOHTPOJIBLHOM
paboTHI.
PaboTa ¢ yueOHOI TUTEpaTYpOid, ITO-
TOTOBKA K CEMUHAPCKUM H IIPaKTUIEC-
JIuneiinoe CKHM 3aHATHAM, PELIEHHUE 10 TEMaM
»P . 2/4,25 | Pemenue 3amauy.
MPOCTPAHCTBO | MPAKTHYECKUX 3aHSATHUH.
BrinonHenue 3a1anuii KOHTPOJIBLHOM
paboTHI.
. Pabora ¢ yueOHOI 1uTepaTypoil, moa-
JIuneitnbie Y1 PATYPOI, TIOA
TOTOBKA K CEMUHAPCKUM H ITPAKTHUIC-
npeoOpa3oBa-
CKHM 3aHATHSIM, PEIICHUE TI0 TeMaM 10/
HUS U KBaJpa- . Pewenne 3anau.
MPAKTUYECKUX 3aHATHH. 11,75
THYHBIC QOp- . .
ML BrlimontHeHUE 3a1aHUH KOHTPOJIBHOM
paboTHI.
Pabora ¢ yueOHOI1 muTepaTypoi, moa-
. TOTOBKA K CEMUHAPCKUM H ITPaKTHUIC-
JIuneiinoe o
CKHM 3aHATHSIM, PEIICHUE TI0 TeMaM Teopus 1BOWCTBEHHOCTH.
IpOTPaMMHUPO- . 22/24
BaHUe MPAKTUYCCKHUX 3aHSATUH. Pemenune 3amau.
BrlimonnHeHUE 3a1aHUH KOHTPOJIBHOM
paboTHI.
108/
Htoro - -
184

YckopenHoe o0yuenue (mpoduiau: I'ocygrapcTBeHHbIe M MyHUIIUNIAJIbHBIE (u-
HaHcbl; Hasiorn u Has10roo6/10:xeHune; @UHAHCOBBIC PHIHKH U 0aHKH)

Hanmenosa- Tpy-
VYkazaHue 00s13aTeNbHBIX
HUE Pa3JIeNoB, . JI0eM-
®DopMbI BHEAYTUTOPHON CAMOCTOSI- pa3/eNioB U TEM, OTBOTHU-
TEM, BXOJISI- o KOCTh
TENbHON PabOThHI MBIX Ha CAMOCTOSITEIHHOE
[IUX B JUCIIH- B Ya-
OCBOCHHE 00yYaAIOIIMMUCS
TUTHHY cax
Pa3znen 1. MaTemaTHuyecKHi aHAJIN3
PaGora ¢ yuebHol tuTeparypoi, moj-
TOTOBKA K CEMUHAPCKUM H ITPaKTHIC- . . .
UucnoBsie CaoiicTBa GyHKINI OHON
CKUM 3aHSTUSM, PEIICHUE TI0 TEMaM »
MHOX€ECTBA U . 2/5 | nepemenHoii. Perrenue 3a-
MPAKTHICCKHUX 3aHATHH.
byHKIIIN . . nad.
Brinmonnenue 3aganuii KOHTPOIBHOU
paboTHI.
PaGora ¢ yuebHolt tuTeparypoi, moj-
TOTOBKA K CEMUHAPCKUM H ITPaKTHIC- HccnenoBanue mayTuHOO0-
[Ipenen v He- | CKUM 3aHITHUSIM, PEIICHUE TI0 TEMaM 4115 pa3Hoil MOJIeNU PHIHKA OJI-
MPEPBIBHOCTh | IPAKTHYCCKHUX 3aHATHH. HOTO TOBapa. Pemenue 3a-
BrinosniHeHue 3agaHuii KOHTPOJIBHOU Jad.
paboTHI.
Huddepennu- | Pabora ¢ yueOHOI TuTepaTypoii, mo- 717 Jloka3aTenbcTBa OCHOBHBIX

aJIbHOC UCUYHUC-

T'OTOBKa K CCMUHAPCKUM U IMPAKTHUYC-

teopeM nuddepeHImanbHO-
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neHue QyHK-
U OOHOH IIe-

CKHM 3aHATHSAM, PEIIECHUE 110 TEMaM
IIPaKTUYECKUX 3aHIATHUM.

ro ucuucicHus. Pemenne
3ajad.

PEMEHHOI BrinonHenue 3a1anuii KOHTPOJIBLHOM
paboTHI.
Pabora ¢ yueOHoii auTeparypoii, moj-
WNurerpanbHoe v patypon,
FOTOBKA K CEMUHAPCKUM U MPaKTU4e-
UCUHCIICHHE
. CKUM 3aHATUSAM, PEIICHUE 110 TeMaM
byHKuumi ox- . 7/17 | Pewenue 3a1auy.
. MPAKTUYECKHUX 3aHSATHI.
HOU TIepeMeH- . .
Hoi Brimonnenue 3a1aHuii KOHTPOJILHON
paboTHI.
PaboTa ¢ yueOHOM TUTEpaTypOid, IO-
Dy He TOTOBKAa K CEMUHAPCKUM M MTPAKTHYE- [Ipenen u HENPEPHIBHOCTH
CKUM 3aHSTUSM, PELICHUE 0 TEMaM KM HECKOJIBKUX
CKOJIbKHX TTe- » PeLe 14/17 ym
OMEHHLIX MPAKTUYCCKHUX 3aHSATUH. nepeMeHHbIX. Pemenne
p BrimonHenue 3a1anuii KOHTPOJIBHOMN 3amad.
paboTHI.
Pabora ¢ yueOHOI1 muTepaTypoi, moa-
Tinddepenn TOTOBKAa K CEMUHAPCKUM H MTPAKTHYE- Monenu ecTeCTBeHHO-
P CKUM 3aHSTUSM, PELICHUE 0 TEMaM ro pocta. Moaenu
allbHBIC ypaB- 6/7

HECHUA

IIPaKTUYECKHUX 3AHITHUM.
BrinonHenue 3a1aHnii KOHTPOJIBHON
paboTHI.

SKOHOMHWYECKOU JTUHAMUKH.
Pemenue 3axau.

Paznen 2. Jluneiinas aareopa

Pabora ¢ yuebHol1 tuTeparypoi, noj-
TOTOBKAa K CEMUHAPCKUM M MIPAKTHYE-

Bexkrops! u CKHM 3aHATUSIM, PEIICHUE IO TeMaM 6/9 CBoiicTBa onpeaeauTeNs
MaTpPHUIIbI MPAKTHYECKUX 3aHSATHH. MaTpuisl. Pemenue 3anay.
BrinosiHeHue 3agaHuii KOHTPOJIBHOU
paloThI.
Pabota ¢ yueOHoIt muTepaTypoii, moj-
Cucremsbl TU- | TOTOBKA K CEMHUHAPCKUM U IIPAKTUYE-
HEWHBIX ypaB- | CKUM 3aHATHSIM, PEIICHUE 110 TEMaM 6/9 | Pewene saxau
HEHUIl ¥ Hepa- | MPAKTHYECKUX 3aHSATHI. '
BEHCTB BrinosiHeHue 3agaHuii KOHTPOJIBHOU
paloThI.
PaGoTa ¢ yueOHOI TUTEPATYPOMd, TTOA-
TOTOBKA K CEMUHAPCKUM H MPaKTUIe-
JIuneitnoe CKHUM 3aHATHSM, PEIICHUE IO TEMaM
P . 1/2,25 | Pemenue 3amay.
MPOCTPAHCTBO | MPAKTUYECKUX 3aHATUMN.
BrinonHenune 3a1aHii KOHTPOJIBHOM
paloTHI.
. Pabora ¢ yueOHoi1 muTepaTypoii, moa-
JInnelinbie 1 patypou, 1o
TOTOBKA K CEMUHAPCKUM M MPaKTUIe-
npeoOpa3oBa-
CKHM 3aHATUSIM, PEIICHUE IO TeMaM 6/
HUS U KBaJpa- . Pemrenne 3amau.
MPaKTUYECKHUX 3aHITHI. 7,75
TUYHBIE (op- . .
ML BrimonHeHMe 3a1aHUi KOHTPOJIBHON
paloTHI.
Jluneiinoe PaboTa ¢ yueOHOI TUTEpaTypOid, TTO-
Teopus 1BONCTBEHHOCTH.
IPOrpaMMUpPO- | TOTOBKA K CEMUHAPCKUM U IIPAKTHYeE- 13/18 Pem%HHé[ sanau
BaHUE CKHM 3aHSTUSM, PEelIEHUE M0 TeEMam '

27




MPAKTUYECKUX 3aHIATHH.
BrinosiHeHue 3agaHuii KOHTPOJIBHOU
paboTHI.

72/
Hroro - -
124
YckopenHoe o0yuenue (mpoguiib: Y4uer, aHAJIU3 U AyJAUT)
HanmenoBa- Tpy-
HiTE DA3IENOB norc)a {4 VYka3aHue 00s13aTeNIbHbBIX
Tele BXOIS ’ ®opMbl BHEAYAUTOPHON CAMOCTOS- cocrs | DA3/ICTIOB H TEM, OTBOH-
’ TENbHON pabOThI MBIX Ha CaMOCTOATEIIBHOE
IIUX B IUCLIH- B Ya-
OCBOEHHUE 00yUYaIOUTUMUCS
TUTHHY cax
Pa3nea 1. MaremaTnueckuii aHau3
Pabota ¢ yuebHoi1 TuTepaTypoii, moj-
YpcIoBbE TOTOBKA K CEMUHAPCKUM M MPaKTU4e- Chofictsa (yHKIMi 01HOM
CKHM 3aHATUSIM, PEIICHUE IO TEMaM o
MHO>KECTBa U . 1/5 | nepemenHo#. Pemenue 3a-
(byHKIM MPAKTUYECKUX 3aHSATHH. A
yi BrinosiHeHue 3agaHnii KOHTPOJIBHOU ’
paboTHI.
Pabota ¢ yuebHoI1 TuTepaTypoii, moj-
TFOTOBKA K CEMUHAPCKUM M MPaKTU4e- HccnenoBanue mayTuHO00-
[Ipenen u He- | CKUM 3aHSATHUSM, PEIICHHUE 10 TEMaM 215 pa3HO MOJIENIH PhIHKA OJ1-
IPEPBIBHOCTh | IPAKTHUYECKUX 3aHSATHUI. HOTro ToBapa. Perenue 3a-
BrinonHenue 3ajannii KOHTPOJIBHON Jlay.
paloThI.
Jinddepeni Pabota c yueOHoIt muTepaTypoii, moj-
aJ'IBHOGI:/IC‘II/IC TOTOBKAa K CEMUHAPCKUM U IPAKTUYE- JlokazarenbcTBa OCHOBHBIX
IeHme GyHE CKMM 3aHATHSIM, pELIEHUE 110 TEMaM oj17 | TEOPEM g depeHIanbHO-
- OHH?;I e | MPAKTHYECKHX 3aHATUH. ro ucuucinenus. Pemenue
N BrinonHenue 3ajannii KOHTPOJIBHON 3a7ad4.
pEMEHHOM 6
paboTHI.
Pabora ¢ yueOHOI1 muTepaTypoii, moa-
WuTerpanpHOE ’
chncﬁeHMe TOTOBKAa K CEMUHAPCKUM U TIPAKTUYE-
. CKHMM 3aHATUSIM, pELICHUE IO TEMaM
byHKIMI oA- N 4/17 | Pewienue 3amau.
Hoif mepemerr. | TPAKTHUECKHX 3aHATHH.
HOi p BrinosnHeHue 3agaHuii KOHTPOJIBHOU
paboTHI.
PaGora ¢ yuebHol uTeparypoi, moj-
DyHKIIT He TOTOBKAa K CEMHUHAPCKUM U TIPAKTHYE- [Ipenen u HEPEPHIBHOCTH
CK};HBKHX e CKHMM 3aHATHUSIM, pELIEHUE IO TEMaM 9/17 (GYHKIIUN HECKOIBKHUX
CMCHHDBIX MPaKTUYECKHUX 3aHITHIM. nepeMeHHbIX. Pemenne
p BrinosnHeHue 3agaHuii KOHTPOJIBHOU 3a1ay.
paboTHI.
PaGora ¢ yuebHol tuTeparypoi, moj-
Jinddeperi TOTOBKAa K CEMHUHAPCKUM M TIPAKTHYE- Mopenu ecTecTBEeHHO-
P CKHMM 3aHATHUSIM, pELIEHUE IO TEMaM ro pocta. Moaenu
aJIbHBIE ypaB- a7

HCHUA

MPAKTUYECKUX 3aHITHH.
BrinosniHeHue 3agaHuii KOHTPOJIBHOU
paboTHI.

3KOHOMHUYECKOU TUHAMUKH.
Pemenue 3axay.
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Pasznen 2. JIuneiinas ajareopa

PaboTa ¢ yueOHOM TUTEpaTypOid, IO-
TOTOBKA K CEMUHAPCKUM H IIPaKTUIEC-

BekTopsl u CKHM 3aHATHSIM, PEIICHUE TI0 TeMaM 6/9 CBoiicTBa OnpeaeTuTes
MaTpHULIbI IIPaKTUYECKUX 3aHIATHUM. Marpulbl. Pemenue 3aaau.

BrinonHenue 3a1anuii KOHTPOJIBLHOM

paboTHI.

PaboTa ¢ yueOHOMI TUTEpaTypOid, IOA-

Cucremsl 1u- TOTOBKA K CEMUHAPCKUM H IIPaKTUIEC-
HEWHBIX YpaB- | CKUM 3aHATHSAM, PEIICHUE 110 TEMaM 6/9

N o Pemenue 3amau.
HEHUI ¥ Hepa- | MPAKTHYECKHUX 3aHSATHUH. 8
BEHCTB BrinonHenue 3a1anuii KOHTPOJIBLHOM

paboTHI.

Pabora ¢ yueOHOI1 muTepaTypoii, moa-

TOTOBKA K CEMUHAPCKUM H ITPaKTHUIC-

JIuueiinoe CKHM 3aHATHSIM, PEIICHUE TI0 TeMaM
N 1/2,25 | Pewenue 3azmauy.
MPOCTPAHCTBO | IPAKTHYCCKHUX 3aHATHUH.
BrlimmontHeHUE 3a1aHUH KOHTPOJIBHOM
paboTHI.
. Pabora ¢ yueOHOI truTepaTypoil, moa-
Jluneiinbie Y1 PATypOH,

TOTOBKA K CEMUHAPCKUM H ITPAKTHUIC-
npeoOpa3oBa-

CKHM 3aHATHSIM, PEIICHUE 110 TeMaM 6/

HUS U KBajpa- N Pemenne 3amau.

MPAKTUYECKUX 3aHATHH. 7,75
TUYHBIE (Op- . .

ML BrlimontHeHUE 3aaHUH KOHTPOJIBHOM
paboTHI.

Pabora ¢ yueOHOI1 muTepaTypoii, moa-
Tnneiitoe TOTOBKA K CEMUHAPCKUM H ITPaKTHIC-

CKUM 3aHSTUSM, PEIIEHUE TI0 TEMaM 13/18 Teopust IBOHCTBEHHOCTH.
pOTPAMMHUPO- 1 o e rraecKIX 3aHsTHil Pemenwe 3a1a4
BaHMeE P ) A

BrinonHeHue 3a1aHuil KOHTPOJIBHOM

paboTHI.

54/
Htoro - -
124
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6.2. MeToauueckoe obecrneyeHue JJsi ayJUTOPHOM U BHeAyIMTOPHOIi
CaMOCTOAATEJILHOM PadoThI

IIpumep KoHTPOJIBLHOI padoThl Nel (1 cemecTp).

(X2 =x x*+3x
1. Beruucnure npenen ¢pynknuu lim — :
x>+l X 41 Xx—-1

_In(1+3x%) - x
2. Beranciare npenen Gynkmuu lim > :
x>0 X" +2X

3. 3aBUCHMMOCTH CIpoca Ha TOBap OT €ro IIeHbl BBIpaXkaeTcs (QyHKIUEH

12

D(p)= — 2=
(p) o1 2p

. Haiinure cnpoc Ha TOBap, NMpENENabHBIM CIPOC U TOYEHHYIO 3JIa-

CTUYHOCTH CIIpOCa IO LICHE IIpU P = 2 A.€. quy 6y,ZIeT paBHaA CPCOHAA 3] IaCTUYHOCTD

CITpOcCa MO LIEHE, TPU YBEIMUYECHUH LIEHBI Ha 5%?

4. HaitiuTe IpOU3BOAHYIO HESBHO 3aJaHHON QyHKIHU X + yX> =1 .

5. TlonHble U3MEPHKKHU MPHU BHITYCKE (| €UHUIL MPOJYKIIMHA BhIpaXKatoTcs GyHKIUEH
C (Q) =36+10q+ q2 . @yHKIH crpoca Ha 3Ty npoaykiuto umeet Bua  =10-0,02p
, TJIe p — 1IeHa €IMHULIBI TPOAYKIUH.

1) Haiiaute mMuHmMyM: a) moiHbIX u3zepxek C(q); 6) CpemHHX H3IEpKeK

AC(q)= .

2) Ioctpoiite rpaduk npenenbHbIx unepxkex MC(q)=C'(q).

3) CocraBbre QyHKUMIO JoX04a R(q) OT mpoxaxu ( eAMHUI] TOBApa MO LEHE p.
4) Haiinure npu6suts 1(q).

5) Ioctpoiite rpaduxu goxona R(q) u mpudsuu 1(q).

. AX* +13X+7 y
6. Uccnenyiite QyHKIUIO Y = 3 U TIOCTpOTE ee rpaduk.
X+

7. Tlpou3BOAMTENHHOCTh TPYAa OJHOTO pabouero 3a OJHY CMEHY OTHCHIBACTCS
dynximeit p(t) =10,5t —0,75t, rie t — Bpems B yacax, 0 < t < 8. Onpenenure 06beM
BBIMTYCKa MPOoayKIuu 3a 20 pabounx AHei Opuragoi, cocTosieit u3 6 4enoBex.
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+o0

8. Beruncnure unTerpant %W

xdx

IIpuMep KOHTPOJIBLHOM padoThl Ne2 (2 cemecTp).

1. Uccnenyiite Ha skcTpeMyM (yHKmio Z =Y° +3x°y —18x —30y +1.

2. OyHKIUS MTOJE3HOCTH MOTPEOUTEIIS ISl IBYX TOBApPOB UMEET BU/T

u(x, y) =5x>"y°®, raue X, y — konuuecTsa IpruoOpeTaeMbIX TOBAPOB.

1) OnpenenuTe MaKCUMATBHYIO ITOJIE3HOCTh TOBAPOB, €CJIA IOTPEOUTETh HMEET
oromxker B | =1899 n1.e., a rieHbI TOBapoB paBHbI 13 j1.€. U 5 11.€., COOTBETCTBEH-
HO.

2) IlocTpoiite rpaduk GyHKIINU TOJIC3HOCTH.

3) N306pasurte T0MyCTUMOE MHOKECTBO, KPUBBIC O€3pa3ifyus U ONTHMAIbHYIO
TOYKY.

4) HaiimuTe ypaBHEHHE KPUBOW O€3pasinums, Ha KOTOPOM HaXOAMTCS OITH-
MaJjbHas TOYKa MOTPEOUTEIIS.

5) BeIuucauTe HOpMy 3aMEHBI BTOPOT'O TOBapa MepPBbIM B ONITUMAJIBHOMN TOYKE.
5) Onpenenure GYHKIHIO CIpoca I IEPBOTO TOBapa U MOCTPOUTE ee rpaduk.
6) BbIuncanTe 31aCTUYHOCTD CIpOCca Ha MEPBBINA TOBAP IO LEHE MPU JaHHBIX
[[eHaX 1 33JJaHHOM OI0J[)KETE TOTPEOUTES.

7) IosicHATE PKOHOMUYESCKUI CMBICIT HalJICHHBIX ITOKA3aTeCH.

3. Pemure nuddepennmansuoe ypasuenne Y —5Yy +4y =2x-1.

Haiinure matpuiyy D = ACT + A-B.

1 4 2 2 0

12 -1 -2 2
5. Beruuciute panr Matpuib A =

16 5 6 2

15 1 31

6. Pemnte cuctemMy TMHEWHBIX anreOpandeckux ypaBHEHUN U HAWIUTE HE MEHEee
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JBYX €€ 0a3MCHBIX HEOTPUIATENbHBIX PEIICHUI
4X — X, + 2%, —3X, = 2,
2X +3X, — X3 + X, =9,
2% —4X, + 3%, —4x, =3.
7. Onpenenure, SBISETCS JTU MEKIyHAPOIHAS TOPTOBJISA ABYX CTPaH

cOaTaHCUPOBAHHOM, €CJTM BEKTOP HAIIMOHAIBHBIX JJOXOJOB ATUX CTpaH

(12000000000
| 7000000000 /'
R 0,3 0,9
d CTPYKTYPHAaiI MaTpulia =
CTPYKTYp pHII 07 01

8. lna uzrotoBneHus u3aenuit A8yx BugoB umeercs 100 kr ceipbs. Ha u3rorosnenue
OJIHOTO M3JEJIUs IEPBOrO BHJIa PACXOIYETCS 2 KT, HA U3TOTOBJIEHUE OJJHOTO W3/EIus
BTOporo Buaa — 4 Kr cwipbsi. CocTaBbT€ IUIAH MPOU3BOACTBA, OOECIECUMBAIOIINN
MOJIy4YeHUE HauOOJbIIeH BBIPYYKHM OT MPOAAXKH H3ACIHUNA, €CIU HeoOX0IAUMO
U3roTOBUTH HE Ooiiee 40 w3nenuii mepBoro Buaa u He Oojee 20 uzgenuid BTOPOTro
BHJIa, 2 OTIYCKHAss CTOMMOCTb OJHOTO M3Je/us rmeporo Buaa coctasiser 3000 pyo.,

a uznienus sroporo suaa — 2000 pyoO.

Kpurepuu 0a/151bHOM OLEHKH Pa3IMYHBIX (DOPM TEKYLIEr0 KOHTPOJIS ycIieBae-

MOCTH

Kputepun OaniapbHOM OIEHKM pPa3TUYHBIX (OPM TEKYIIETO KOHTPOJIS
YCTIEBAEMOCTH COJIEPKATCS B COOTBETCTBYIOIIUX METOJUYECKUX PEKOMEHIAIMSIX

JerapTaMeHTa.
7. ®OH/ OLIEHOYHBIX CPE/ICTB

7.1. IlepeyeHb KOMMETEHIM I
[lepeyenr koMmmeTeHIHM, HOPMUPYEMBIX B MPOIECCE OCBOCHUS JTUCIIUILIAHBI

comepxkutcsi B pazzaene 2. «llepedeHp miaHUpyeMBIX PE3yJNbTaTOB OOy4E€HUS IO
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JUCIUTIIIMHE,

COOTHCCCHHBIX C

IJIAHUPYEMBIMU

00pa30BaTENBHON MTPOrPAMMBI.

pe3yJibTaTamMmu

OCBOCHUA

7.2. Onucanue nokasaresieil 1 KpuTepueB OLCHUBAHUS KOMIIETEeHIUI, OITUCA-

HHE IIIKAJI OCHUBAaHHUA

Komnerennus UK-4. Crioco6HOCTE 0OPMIISITh aHATUTHUECKHUE U OTYETHBIEC MaTe-

pHaJbl IO pe3yabTaTaM BBIIIOJIHEHHON PabOThI.

OHeHKa YPOBHH C(l)Ole/IpOBaHHOCTI/I KOMIICTCHIINHN

IMoka3arenu Kpurepun oueHuBaHusi KOMIeTeHIM A HIkana
OLIeHUBAHMS OlICHUBAHUSA
3HaTh oOuye npasu- | 3HaThL 00LIME NpaBUiIa 0POPMIICHHS AHATUTHUECKUX [Toporossrit
7a oopMIICHHUS aHa- | U OTYETHBIX MATEPHAJIOB. YPOBEHb
JUTUYECKUX U OTYET- | YMeTh JOTMYHO U KOMIIAKTHO O(POPMIIATH OTUYETHI O
HBIX JOKYMEHTOB. BBINIOJIHEHUH AHAIUTUYECKON WJIM IIPAKTUYECKOH pa-
YMeTh JIOTHYHO, 5ic- | OOTHI.
HO U KOMIIaKTHO 3HaTh o0uMe npaBuia 0ohOpMICHHS aHATUTHYECKUX [IponBunyTHII
0o(hopMIIAITh aHAIUTU- | U OTYETHBIX MATEPHATIOB. YpOBEHb
YECKUE U OTUETHBIE YMeTh JOTMYHO ¥ KOMIIAKTHO O()OPMIIATH OTYETHI O
MaTepUabl. BBITTOJIHEHUH aHAJTUTUYECKOW WM MPAKTUYECKOM pa-
Birajers HaBBIKAMU | GOTBI C MOMOIIIBEO) KOMITBIOTEPHBIX IIPOTPAMM.
UCIIOJIb30BaHUs 3HaTh o0uMe npaBuia 0opOpMICHHS AaHATUTHYECKUX Bricokuit
IIAKETOB MPUKIAJHBIX | U OTYETHBIX MATEPHAJIOB. YPOBEHBb

poTrpamMM JJist
BBITIOJTHEHUA U
odopMIIeHHUS
AHAJIIUTHYCCKUX U
OTYETHBIX
MaTepUaJIoB.

YMeTh JTOrMYHO ¥ KOMIIAKTHO O(OPMIIATH OTUYETHI O
BBITIOJTHEHUH aHATUTUYECKOM WU MPAaKTUYECKOH pa-
OOTEI.

BHa}IeTb HaBbIKaMH HCIIOJIB30BaHUs MAKCTOB IMPUKJIIA-
HBIX IIPpOTrpaMM U1 BBITTOJIHCHHUA U O(l)OpMJ'IGHI/IH AHAJINTU-
YCCKUX M OTUCTHBIX MATCPUATIOB.

Komnerenuuss UK-5. CriocoOHOCTh MPUMEHSTh METOJIUKU PACUYETOB U OCHOBHBIC

METOJIbI ICCIICJOBAHUM.

Ouenka ypoBHsI ¢hOPMUPOBAHHOCTH KOMIIETEHIIMH

IHokazarenu Kpurepun oneHuBaHus KOMIIETEHIIUH IMIxana
OLICHUBAHMS OLICHUBAHUS
3HaTh OCHOBHBIE 3HaTh OCHOBHBIE IOHATHUSA U METO/IBI JIMHEMHOW aI- [Toporossrit
MIOHATUS, METOIUKHU reOpbl 1 MaTEMaTHUECKOT0 aHAIIN3A. YPOBEHb
pacyeToB U METOBI YMerh pemaTe TUIIOBBIE MATEMAaTUYECKHE 3a/1a4N.
auHelHoU anreOpsl 1 | Baagers 6a30BbIMU HaBbIKAMM TPUMEHEHHS MaTeMa-
MaTeMaTU4eCKOro TUYECKOI0 MHCTPYMEHTAPH IS PEILIEHUS IKOHOMH-
aHaJIn3a. YECKHUX 3a/a4.
Ymers pemats 3HaTh OCHOBHBIE IOHATHUS, METOJIUKU PACUETOB U [IponBUHYTHII
THUIIOBBIE METO/IbI IMHEHHOM anredpsl U MaTeMaTU4ecKOro YPOBEHb
MaTEeMaTUYECKHE aHaJIn3a.

3aga4u, CTpOUTH U

YMmerThb pelIaTh TUINIOBBIC MATCMATUYCCKUC 3ada1H,
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aHaJIU3UPOBATh
MaTeMaTUYECKUe
MOJEJIN, TPUMEHSATH
MaTeMaTUYECKUe
METO/bI JJIsl pEICHUS
IIPUKIIAIHBIX 3a7a4.
Baanerb HaBbIKaMu
MIPUMEHEHUS
MaTeMaTU4eCcKoro
MHCTPYMEHTApUS AJIs
peneHus
YKOHOMUYECKUX
3azay.

MPUMEHSATh MAaTEeMAaTHYECKUE METOIBI JIJIsI PEIICHHMS
TUIIOBBIX MPUKIIAJIHBIX 3a/1a4.

Baanerp HaBbIKaMH NPUMEHEHUS MaTEMaTHYECKOTO
WHCTPYMEHTApUs i1 PEIIEHUS HKOHOMHYECKHX
3a7a4.

3HaTh OCHOBHBIC TOHATHUS, METOJIUKU PACUETOB U
METO/Ibl TMHEHHOM anreOpbl 1 MAaTEMaTHIECKOTO
aHajau3a.

¥YMersb peliath TUIIOBBIE MaTEeMaTUYECKHUE 3a/1a4H,
CTPOUTH U AaHAIU3UPOBATH MATEMATUYECKUE MOJICIIH,
MPUMEHSTh MAaTEMAaTUYECKHUE METO/IbI JJIsl PEIICHUS
MPUKJIAJHBIX 3a7a4.

Baanery HaBbIKaMU MPUMEHEHUS MaTEMaTHUYE€CKOTO
WHCTPYMEHTAapUs s pELICHUs] 3KOHOMHYECKUX
3a1ad.

Bricokuii
YPOBEHb

Komnerennusi IIKH-3. CiocoOHOCTh MPUMEHSITh MaTeMAaTHUYECKHE METOIBI IS

PCIICHUA CTAaHAAPTHBIX HpO(l)GCCI/IOHaJIBHBIX (bHHaHCOBO-BKOHOMI/I‘-IGCKI/IX 3agad, UH-

TCPHIPETUPOBATD IMOJITYUCHHBIC MATCMATHUUCCKUC PC3YJILTATHI.

Ouenka ypoBHsI ¢hOPMHUPOBAHHOCTH KOMIIETEHINH

IMoka3zarenu Kpurepun ouneHuBanusi KoMneTeHIM A HIkana

OLlEHMBAHUA OLICHMBAHUSA
3HATH OCHOBHBIE Ma- | 3HATH 0a30BbIC MATEMATHUECKUE TTOHITHUS U METOIBI, [Toporossrit
TEMaTUYECKHE MOHS- | HEOOXOIUMBIE JIJIsl PEIICHHS CTaHAapTHBIX (PHHAHCO- YPOBEHb
THUS U METOJIbI, HEO00- | BO-DKOHOMHYECKHUX 3a/1ad.
XOIUMBIE IS perie- ¥YMersb pemarbh THOBBIE MATEMAaTUYECKHUE 3a/1a4H,
HUS CTaHJAPTHBIX HEO0OXOUMbIE TIPU PEIICHUU CTAaHIAPTHBIX (PUHAHCO-
(¢buHaHCOBO- BO-DKOHOMHUYECKUX 3a7a4.
OKOHOMHYECKHUX 3a- Baaaers HaBbIKaMU MaTEMaTUYECKOTO
J1ay. MOJEIUPOBAHUS HEKOTOPBIX IKOHOMUUYECKUX
YMmers pemars TUNO- | SIBICHUM U IPOLIECCOB.
BblEe MaTeMaTUYeCKhe | 3HaTh 0A30BbIC MATEMATUYECKUE TTOHSATHUS U METO/IBI, [IponBuHyTHIN
1 GUHAHCOBO- HEOOXOUMBIE JJIs PEIlIeHUs] CTAaHAAPTHBIX (PHHAHCO- YPOBEHB
DKOHOMHUYECKHE 3a- BO-DKOHOMHYECKUX 3a7a4.
Jla4y, UHTEPIIPETUPO- | YMeTh peliaTh TUIOBBIE MaTeMaTH4YeCKue 1 (pruHaH-
BaTh ITOJIYYCHHBIC PE- | COBO-DKOHOMHUUYECKHUE 3a1aYU.
3YJIbTATHI. Baaaers HaBbIKaMU MaTEMaTUYECKOTO
Baaners HaBbIKaMu MOJIETUPOBAHUS IKOHOMUYECKHUX SBJICHUN U
MaTeMaTH4YeCKOTo IIPOLIECCOB.
MOICINPOBAHMSI 3HATBh OCHOBHBIE MATEMATHYECKHUE MOHSATUS U METO- Bricokuii
9KOHOMHUYECKUX JTbI, HEOOXOUMBIE JJIsl PEIICHUS] CTAHIAPTHBIX (hU- YPOBEHb
ABJIEHUH 1 HAHCOBO-DKOHOMHUYECKUX 3a/]ad.
IIPOLIECCOB. YMeThb pelaTs TUIIOBbIE MaTeEMaTU4YeCKUE U (PHHAH-

COBO-3KOHOMHUYECKHE 3a7a4, HHTEPIIPETUPOBATD I10-
JYYCHHBIC PE3YJIbTAThI.

Baaaers HaBBIKAMU MaTEMaTHYECKOTO
MO,Z[GJ'II/IpOBaHI/ISI OKOHOMHNYECCKUX HBHCHI/Iﬁ n
TIPOIIECCOB.
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OHCHK& IO JUCHUIINIMHC MOJKCT BBICTABJIITBCA HA OCHOBC CPCIOHCTO Oajia 1o

BCEM KOMIIETEHIHUAM, (POPMUPYEMBIM TUCUUIIIIUNHOM.

7.3. TunoBble KOHTPOJIbHBIE 32IAHUS WM HHbIe MATEPUAJIbI, HEOOXO0UMBbIE J1JIs1

8.
9.

OLICHKU 3HAHUM, BJIaJICHUI, YMEHUI
Bonpocs! Aj1s1 HoAroTOBKM K 3Kk3ameny (1 cemectp)

MHuoxectBo. Onepaiuu HaJl MHOKeCTBaMHU. KOHEUYHbIE, CYETHBIE U HECUETHBIC
MHOXkeCTBa. OTpaHMYEHHBIE U HEOTPAHUYEHHBIE MHOXKECTBA.

KomrinekcHble uncna u JedcTBUs Hall HUMU. AlreOpandeckasi U TPUTOHOMET-
pudeckas popMbl 3aITUCH KOMITJIEKCHBIX YMCET.

[Tonstue pynkuuu. CBoiicTBa GyHKUUN OTHOM IEPEMEHHOM.

QO YHKIMOHAJIbHBIE 3aBUCUMOCTH B SKOHOMUKE.

YucnoBele MOCIEAOBATEIBHOCTH, MPEAEN IOCIECI0BATEIIBHOCTH U €0 CBOM-
CTBa, MOHOTOHHBIE, OTPAHUYEHHBIE ITOCIEN0BATENBHOCTH.

IIpocteie M cnoxHble mpoleHThl. Hapamenue u nuckoHtupoBanue. Hempe-
PBIBHOE HAYMCIIEHHUE MPOLIEHTOB.

[TayTrHOOOpa3Hast MO/IENb PHIHKA OJJTHOTO TOBApA.

Yucnosou psaa. CxoaguMocTs psiga. Cymma psana.

[Ipenen GpyHKIMM B TOUKE U HA OECKOHEYHOCTH.

10.beckoHeuHO Masbie M OECKOHEUHO OOJIbIINE (PYHKITUH.

11.T1epBbIil 1 BTOPOI 3aMeyaTeNbHbIE TPEAEIIbI.

12.CpaBHeHre 0€CKOHEUHO OOBINX U OECKOHEUHO MATBIX (YHKITUH.

13.HempepbIBHOCTh PYHKIIMU B TOUYKE U HA MHOXeCTBe. CBONCTBA HEMPEPHIBHBIX

GyHKUIHHA.

14.Touku pa3pbiBa U UX KJIacCUPUKAIIUS.

15. AcuMntoTsl rpadguka GyHKIHH.

16.ITpousBoaHas PYyHKIMHU, €€ TEOMETPUUYECKUIN CMBICII, CBOMCTBA MTPOU3BOIHOM.

17.TTpousBoaHas CIIOKHOW U HEIBHO 3aJaHHON (DYHKITHIA.
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18.IIpenenbHbIE U cpeHUE BETUIMHBI B SKOHOMUKE (CITydail (\yHKIIUHA OJTHOU Tie-
PEMEHHOM ).

19.Cpennsis u ToueuHasi SMACTUYHOCTh QYHKIMH (ciydaid GyHKIMH OAHOU Tepe-
MEHHOI1).

20.IuddbepennmpyemMocts QyHKIIUM, TIepBbIA AU PEepeHIual u ero reomeTpude-
CKUM CMBICIL.

21.0OcHoBHBIE TeopeMbl AU PEpeHIInaTIbHOIO ucUuciaeHus: jemMma depma, Teo-
pembl Posuts u Jlarpanxa.

22 .I1lpaBuno Jlonuranst pacKpbITHS HEOTPEIEICHHOCTEH.

23.MOHOTOHHOCTh (PYHKIIMH. Y CJIOBUE MOHOTOHHOCTH.

24.OxctpemyMm pyHkunu. HeoOxoaumble U 1OCTATOYHBIE YCIOBHSI SKCTPEMYMA.

25.Haubonpiee u HanMeHblee 3HaueHne (GyHKIIMU Ha OTPE3Ke.

26.1TpousBoubie U qudPepeHnanbl BRICIIUX TOPSIKOB.

27.®opmyna Teitnopa. ®opmyna MakiopeHa.

28.Paznoxxenune aneMeHTapHbIX QyHKIHH 1o popmyiie MakiiopeHa.

29.Brimykiiocts rpaduka ¢pyakiuu. Touku neperuoda.

30.ITepBoobOpasnas. HeonpeaeneHHbIN HHTETPAI U €70 CBOMCTBA.

31.0cHOBHBIE METOJbl MHTETPUPOBAHUS: 3aMEHA MEPEMEHHOW, MHTErPUpPOBAHUE
10 YacCTsIM.

32.0Omnpenenennbiii uarerpan. ®opmyna Hetotona-Jleionmua.

33.Cpennee 3HaueHUE (QYHKITUU.

34.Hecob6cTBennblie unterpansl. MaTerpan [lyaccona.

35.IIpoctpanctBo R". MHokecTBa B pocTpancTBe R". DyHKIINN HECKONBKUX TIe-
PEMEHHBIX.

36.1IpuMepsl PyHKIMI HECKOIBKUX EPEMEHHBIX B YKOHOMUKE.

37.Ilpenen u HeNpPEepPHIBHOCTH (DYHKIIUH HECKOJIBKUX MEPEMEHHBIX.

38.YacTHble Tpou3BOAHBIC (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

39. luddepenuupyemocts u qudpepennnan GyHKIUA HECKOIbKUX MEPEMEHHBIX.

40.[1penenpHble U CpeTHUE BEIMYMHBI B SKOHOMHUKE (Caydall QyHKIMHU HECKOJb-

KHX ITEPEMEHHBIX).
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41.Cpennsisi U TOYEUHAS 3JIACTUYHOCTb (PYHKUIMHU (CIaydail (GyHKIIMH HECKOJIbKHUX
NIEPEMEHHBIX).
42.1Tpon3BojiHAs CIOKHON (DYHKITUH.

43.11pousBoiHAs IO HATIPABJICHUIO U TPAHEHT.

Bonpocs! 1Jisi MOATOTOBKH K 3K3aMeHy (2 cemecTp)

1. JlokanbHblil 3KCTpeMyM (GYHKIHMHM HECKOJIbKHUX NepeMeHHbIX. HeoOxoaumbie
YCJIOBHS JTJOKAJIBHOTO SKCTPEMYMa.

JlocTatouHOE yCIIOBUE U1 Cy4dasi ABYX HE3aBUCHUMBIX [IEPEMEHHBIX.

Y cnoBHBIN SKCTpeMyM. MeTo TOACTaHOBKH.

Y cnoBHbIM 3kcTpeMyM. MeToa MmHOxkuUTenen Jlarpanxa.

['1106aIbHBIN PKCTPEMYM.

Kparssie naTerpanel. CBeIeHHE KPAaTHOTO HHTETPAJa K IOBTOPHOMY.

N g bk DN

O6miee pemenne auddepeHnaIbHOr0 ypaBHEHHSA. YacTHbIE pEIICHHS

muddepennranbHoro ypaBHeHus. 3anava Komu.

8. YpaBHeHHs ¢ pa3AeTAIOMIUMUCS TIEPEMEHHBIMH.

9. OnmHOpOIHBIE YpaBHEHHUS MTEPBOTO MOPSJIKA.

10.JIuneliHoe ypaBHEHHE TIEPBOTO MOPSIKA.

11.Ypauenue bepuyu.

12.JIuneiinbie nuddepeHnuanbHble YpaBHEHUS c MOCTOSTHHBIMU
ko3 pureHTamu.

13.YcroitunBocTs penienus. Kpurepuii ycTOWYHUBOCTH.

14. Apudmernyeckre BEKTOPHI.

15.Marpunpl. JIuHelHbIe omnepanuu HajA MaTpuilaMu. TpaHCIOHUPOBAHUE
Mmatpuilsl. [IponsBenenue maTpwil.

16.2nemeHTapHbie MpeoOpa3oBaHus HaJ CTPOKAMU U CTOJIOLAMU MaTpHLI.

17.TeopeMa o0 MpUBEICHUN MPOU3BOIBLHON MaTPHIIHI K cTyneH4YaTon ¢popme. Panr

MaTpuIlbl. HeBBIPOKIEHHOCTH KBAaIpaTHBIX MATPHII.

18.0O0patHas maTpuIia.
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19.0npenenurens kBaapatHoil maTpuibl. CBoiicTBa ompeaenutens. Kpurepwuii
HEBBIPOXKICHHOCTH MATPHIIHI.

20.Cuctema nuHEHHBIX anreOpanyeckux ypaBHeHud. Teopema Kponekepa-
Kanemnu.

21.TIpssMble Ha TIJIOCKOCTH.

22 .11psiMble ¥ TNIOCKOCTH B TPOCTPAHCTBE.

23.CucteMbl JTMHEWHBIX anreOpanyecKux HEpPaBEHCTB M HX HCIOJIb30BaHUE B
HKOHOMHUKE.

24 JluneitHoe (BEKTOPHOE) MPOCTPAHCTBO.

25.Jlunelinas 3aBUCHUMOCTH (HE3aBUCHMOCTB) CHCTEMBI BEKTOPOB. basuc u
Pa3MepHOCTh JIMHEHHOTO MPOCTPAHCTBA.

26.JIuneiinbie mpeoOpa3oBaHus nmpoctpaHcTBa R" (TuHEitHBIE oTIepaTOpHI).

27.CoOCTBEHHbBIC 3HAUYCHUS U COOCTBEHHBIE BEKTOPHI MATPHUIIBI.

28.Jluneiinas Mozesb 0OMeHa (MOJIEIb MEXTYHAPOIHOM TOPTOBIIN).

29.CuMMeTpHUIEeCKHEe MaTPHIIBI U KBaJAPATUIHBIC (POPMBI.

30.[IpuBenenue kBaApaTUUHON (POPMBI K HOPMATITLHOMY M KAHOHHYECKOMY BUTY.

31.KpuBbie BTOpOTo TOpsAKA.

32.1IpuMepsl TUHEHHBIX ONTUMHU3AIMOHHBIX MOJICNICH B SKOHOMUKE.

33.IloctanoBka w  pasznuyHble  (GOPMBI  3amKMCH  3aJa4ydl  JIMHEHHOTO
nporpaMMupoBaHus. ['eoMeTpuueckas HHTEpHIpeTanus 3aJadyd JWHEHHOTO
IPOrpaMMHUPOBAHMUS.

34.Kanonuueckas opMa 3aauvl JUHEHHOTO MpOrpaMMHpoBaHud. JlomycTumsbie
pemenusi. CBoiicTBa 00J1aCTH JOMYCTUMBIX PEUICHUH.

35. ANTOPUTM CUMITJIEKCHOTO METO/1a IMHEHHOTO TTPOrPaMMHUPOBAHHSI.

36.CUMIUIEKCHBIA METOJT KaKk METOJ] HampaBjeHHOro rmnepedopa Oa3uCHBIX
JIOITYCTUMBIX peuieHui. Kpurepuii onTUMaIbHOCTH.

37.CumMeTpuYHasl mapa JIBOWCTBEHHBIX 3a7ad. JKOHOMUYECKAss WHTEPIPETAIIHS
JIBOMCTBEHHOM 3a/1a4u.

38.0CHOBHOE HEPABEHCTBO TEOPHH JBOMCTBEHHOCTH, €r0 SKOHOMHYECKAS

UHTEpHpETaLUs.
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39.Manas TeopeMa TBOHCTBEHHOCTH.

40.loctaTouHOE YCIIOBUE ONTUMATBHOCTH MAaphl B3aUMHO ABOWCTBEHHBIX 33]1a4.

41.TlepBast u BTOpasi OCHOBHBIE TEOPEMBI JBOWCTBEHHOCTH, HX T€OMETpPUYCCKas U
YKOHOMHYECKAsT HHTEPIPETAIIHA.

42 .HecumMeTpuyHas Tlapa JBOWCTBEHHBIX 3ajad.

43.Tpetbsi OCHOBHas TeopeMa JIBOMCTBEHHOCTH, €€ TeOMETpUYecKas |
YKOHOMHYECKAsT MHTEPIPETAITH.

44, TpancnopTHas 3aj1aya.

45.3anaua, TBOMCTBEHHAS K TPAHCIIOPTHOM.

46.3amMKHyTass TpPAHCIOpPTHas 3ajjaya W €€ pEIIeHHE METOJO0M IOTEHIIMAJIOB.
DKOHOMHUYECKAsi UHTEPIIPETAIUsl OIICHOK KJIETOK, MOTEHIIMAJIOB MOCTaBIIUKOB
U IOTpEOUTENEH.

47.BoIpokI€HHAs] TPAHCIIOPTHAS 3a/1a4a.

IIpumep 3x3amenanuonHoro omiera (1 cemecrp)

1. IlepBooOpaznas. HeonpeneneHHbIil IHTErpai U ero CBOMCTBA.

. X2+3x—4
2. Bomucnure npepen limM—————.
x>1 X" —5X" +4

3.  Jlausl QpyHKIMSA crpoca Ha HeKoTopklid ToBap D(p) = 82 — 15p — 10p? u dyHK-
1Ms TIPEIOKEH s 3Toro Tosapa S(p) = 2p? + 3p — 2, rae P — LeHa ToBapa B pyOIIsx.

BbruncnuTe 37aCTUYHOCTD CIPOCa MO IIEHE B TOUKE PHIHOYHOI'O PABHOBECHS.

4, HaiiTi mpoMexKyTKH MOHOTOHHOCTH (yHKImu Y =1—x%e.

5.  IIpou3BoguTENbHOCTh TpyJa OJHOTO pabodero 3a OAHY CMEHY OMHCHIBAETCS
dynkumeit p(t) =8t —0,5t%, rae t — Bpems B yacax, 0 < t < 8. Omnpenennte 06BeM
BBIITyCKa MPOIYKIMHU 32 5 pabounx JHEH Opuraaon, cocTosien u3 / 4eloBeK.

6. Haitnute mpoussoanyo ¢yuakmuu f(t) =F(K(t),L(t)) B Touke t =0, ecau

K(t)=0,5t+100, L(t) =5000e*%", F(K,L)=3K%L%".

IIpumep 3K3aMeHaMOHHOIO0 OMJIeTa (2 cemecTp)

1. Onpenenurens KBagpaTHOU MaTpulibl. CBOMCTBA ONPEIETUTEIS.
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2. Hccnenyiite Ha sxkctpemym pynxiumio f(X,y)=x>—8Iny—2Inx + y>.
3. Pemmre nudpdepenunansHoe ypaBHeHue Yy =(1—y)X.

4. ViccnenyiiTe Ha TMHEWHYIO 3aBUCUMOCThH CUCTEMY BEKTOPOB

1)Y(2)(1
-1{,{0|,| -3
2)(1){5

5. Pemure cucreMy JIMHEWHBIX aIr€OpanyecKux ypaBHEHHM
2%, + X, — 3%, — 2X, =2,
3X, + X, —2X, — 2X, =2,

X, + X, — 4%, — 3%, =3.

6. IIpenmpusiTrie MPOU3BOIUT MPOAYKIHIO JBYX BUAOB, UCIOIB3YS MPU ITOM PECyp-

13
Cbl Tpex BUIOB. M3BecTHA TexHOMornyeckas matpuna A=| 1 1 | u BekTop 3anmacos
20
90
b =|50 |. U306pa3ute MHOXKECTBO BO3MOKHBIX IJIAHOB IPOu3BOACTBa. CoCcTaBbTE
80

IJIaH MPOU3BOJICTBA, OOECIIEUMBAIONINI TOJyYeHHEe HaUOOJbIIEH BBIPYYKH OT
MPOJAKKU W3JCIIUM, eCu IieHa u3aenus nepoBoro Buaa coctasiser 3000 pyo., a

u3aenust Broporo Buga — 1000 pyo.

7.4. MeToaudeckue MaTepuaJibl, ONpeaesioliue nNpoueaypbl OeHUBAHUS 3HA-
HHUH, YMEHUH U BJIAJACHUN

CoOTBETCTBYIOIIME MPUKA3BI, PACIIOPSKEHUS PEKTOpaTa O KOHTPOJIE YPOBHS

OCBOCHMU JUCHUIIIINH U C(l)OpMI/IpOBaHHOCTI/I KOMHGTCHHI/Iﬁ CTYyACHTOB.

40



8. [lepeyeHb OCHOBHOM M JONOJHHUTEILHONH YUeOHOI JTUTepaTyphl

OcHoBHas iMTEepaTypa

. Boiciias Maremaruka Jjisi 5KOHOMUYECKOTo OakaliaBpuara: Y4YeOHUK U MPaKTU-
kym / H.III. Kpemep [u np.]; moxm pen. H.III. Kpemepa. — 4-e u3z.; mepepad. u
non. — M.: FOpaiit, 2012, 2014 — 3BC Opaiir.

. MaremaTHKa JJ11 5KOHOMUCTOB U MEHEKEPOB [JIEKTPOHHBIN pecype]: Yuenuk /
nox pexa. H.II. Kpemepa. — M.: Knopyc, 2015. 9BC: book.ru

. MaTteMatuka Juisi 5KOHOMUCTOB U MEHEKEPOB [d7eKTpoHHBINA pecypc]: [IpakTu-
kyM : yueOHoe nocodue / H.II. Kpemep, b.A. Ilytko, M.H. ®puaman / nox pen.
H.III. Kpemepa. — M.: Knopyc, 2015. 35C: Book.ru

. Boiciass MaTeMaTtuka [37€KTpOHHBIN pecypc|: YUeOHUK U MPaKTUKyM IS aKaje-
Muueckoro 6akanaspata / M. b. XpunyHosa [u 1ip.] ; moa obur. pea. M. b. Xpury-
HoBoii, 1. W. [lpiranok. — M. : 3patensctBo FOpaiit, 2017 — DBC KOpaiiT.

JlonoJHUTEIbHAS JIUTEPATypa

. Marematuka B skoHomuke. Y.1: JIunelinasa anredpa, aHaauTH4YecKasi TeOMETpUs U
auHelHoe nporpammupoBanue: yueOHuk / A.C.ConogoBHUKOB [u ap.]. — 3-€
u31., mepepad. u gomn. — M.: @unanch U craructuka; MHOPA-M, 2011.

. Coopnuk 3amau 1o kypcy "Maremaruka B skoHomuke". B 3 4. Y. 1: Jluneiinas ai-
rebpa, aHATUTHYECKasi TEOMETPHUS U JIMHEHHOE TIPOrpaMMHUPOBaHUE: YUEOHOE T0-
cobue / mox pen. B.A. baGaiiniera u B.b. 'ncuna.— M.: ®UHAHCHI U CTATUCTHUKA,
2013.

. Marematuka B dkoHomuke. Y.2: MaremaTtuueckuii aHanu3: y4eOHUK /
A.C.CononoBHUKOB [ 1p.]. — 3-¢ uz., nepepad. u nomn. — M.: OUHAHCHI U CTa-
tuctuka; Uadpa-M, 2011 .

. CoopHuk 3ama4 1o Kypcy "MaremaTtuka B s3koHomuke". B 3 4. Y. 2: MaTtemartuue-
CKUM aHanu3: yuebHoe nocobue / mox pen. B.A. babaiinesa u B.b. ['mcuna. — M.:

duHaHCHI U cTaTuCcTHKa, 2013.
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9. Kpacc M.C. OcHOBBI MaTEMaTUKH U €€ IPUIIOKEHHUS B YKOHOMUYECKOM 00pa3oBa-
Hun: yueonnk / M.C. Kpacc, B.I1. UynpsiHOB — 5-¢ u3., uctp. u gom. — M.: [lemno,
2006.

10. Kpacc M.C. MaremaTuka i SKOHOMHUYECKHX CHCIHUATBHOCTEH: y4eOHHK /
M.C. Kpacc . — 4. u3n., uctip. — M.: [emno, 2005, 2002.

11. Kpemep H.III. MaremaTuka aJjis S5KOHOMHUCTOB: OT apU(METUKH JI0 SIKOHOMET-
puku: yaeOHo-cripaBouHoe nocobue / Kpemep H.IL., [Tytko b.A., .M. Tpumus.;
dunynusepcuteT; nox pea. H.I. Kpemepa.— 4-¢ u3x., nepepab. u gon.— M.:
FOpaiit, 2015.— 724c.— DbC HOpaiit.

12.  Simon C.P. Mathematics for Economists / C.P. Simon, L. Blume . — Norton
Company. N.-Y., 1994,

13.  Dowling E. Mathematical Economics / E. Dowlin . — Shaum’s Outline Series.
N.-Y., 2006

9. Ilepeyens pecypcoB HH(POPMALMOHHO-KOMMYHUKAIUOHHO¥ ceTn «UH-
TEepHET»

1. NudopmarmonHo-obpazoBarenbHbiii nmopras OUHAHCOBOTO YHUBEPCUTETA IPHU

[TpaButenscTBe Poccuiickoit @eneparuu http://portal.ufrf.ru/.

2. CaliT nemapTaMeHTa aHallu3a JAHHBIX, TPUHITHS peleHuH U (PUHAHCOBBIX

texnosioruii. http://fa.ru/dep/data analysis/

3. bubanoreuno — wuHbopManuOHHBIA Komiuiekc DuHyHHBeEpcuTeTa TPH

[MpaButensctBe PO. http://library.fa.ru.

4. Penoszutopuit PuHYHUBEPCUTETA IpH IIpaBurenbcTBE PO.

http://repository.vzfei.ru.

10. MeTtoauuyeckne yKazaHus JJjisi 00y4alOUIUXCS 110 OCBOEHUIO THCIIH-
ILJIMHBI
[lear MeTOaMYECKUX pEKOMEHIAIMi — OOeCMeYuTh CTYACHTY OakanaBpuaTa
(masiee — CTyACHTY) ONTUMAJBHYIO OPTaHU3aIUI0 TTPOIIECCa U3YUEHUs TUCITUTLIINHBI,

a TaK)Ke BBITIOJTHEHHSI Pa3IUYHbBIX (POPM CaMOCTOSATENBHON pabOTHI.
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Memoouueckue pekomenoayuu no U3y4eHuI0 OUCUYUNIUHbL

CryneHTam HEOOXOIMMO O3HAKOMUTHCS

- C cojJiep)KaHMeM pabodeil nmporpamMmbl aucuuiuiHabl (Tanee — PITJT), ¢ nemsamu
U 337]a4aMU JTMCIUIUIMHBI, €€ CBSI3AMHU C JIPYTUMH TUCIUILUIMHAMU 00pa30BaTeIbHON
MPOrpaMMbl, METOJJUYECKUMHU pa3pabOTKaMU MO JaHHON JUCIUIUIMHE, UMEIOIUMUCS
Ha o0Opa3oBaTeNbHOM MOpTajle U caifTe JenapTamMeHTa, ¢ rpa)uKoM KOHCYJbTAIHi
npernojiaBareneil JaHHOU Kadeaphl.

Pekomenoayuu no noo2omogke K 1eKUUOHHHIM 3AHAMUAM
(meopemuueckuil Kypc)

W3yyeHue AUCUMIUIMHBI TpeOyeT CUCTEMAaTUYECKOrO0 W TOCIEH0BATEIbHOIO
HAKOIUJICHUS 3HAHUH, CIEA0BATENIBHO, IIPOIYCKH OTAEJIBHBIX TEM HE MO3BOJISIOT TIIy-
O0KO 0CcBOUTH MpeaMeT. IMEHHO M03TOMY KOHTPOJIb HaJl CHCTEMATHYECKOW paboTOn
CTYJIEHTOB BCET/la HAXOAMUTCS B LICHTPE BHUMaHUS JAeNapTaMeHTa.

CryzneHTam peKOMEHIyEeTCH:

- Tepes KaXJoW JIEKUMEeH MpocMaTpuBaTh padOUYyr0 MpOrpaMMy JUCUHUILIUMHBI,
YTO MTO3BOJIUT COKOHOMHTH BPEMsI Ha 3aIIMChIBAHUE TEMBI JIEKIIMH, €€ OCHOBHBIX BO-
MPOCOB, PEKOMEHIYEMOU JIUTEPATYPHI;

- Ha OTJEJIbHBIE JIEKIIUU TPUHOCUTH COOTBETCTBYIOLINI MaTeprall Ha OyMaXkKHbIX
WJIM 3JIEKTPOHHBIX HOCUTEIISIX, IPEACTABICHHBIN JIEKTOPOM Ha nopraie. /JaHHbiil Ma-
Tepuan OyJIeT OxXapakTepU30BaH, MPOKOMMEHTUPOBAH, JOMOJHEH HEMOCPEACTBEHHO
HE JICKLUU;

- TIepe/l OYepeaHOM JIEKIIMEH HE0OXOAMMO TPOCMOTPETh MO KOHCIIEKTY MaTepH-
an npenpiaynen gexkuuu. [Ipu 3atpyAHEHUAX B BOCIIPUSTUM MaTepualia cieayer 00-
paTUTbCA K OCHOBHBIM JIMTEPATypHBIM MCTOYHUKAM, €CIIU pa3o0paTbcs B MaTepuae
OISITh HE YAAJIOCh, TO OOPATUTECH K JIEKTOPY (10 rpaduKy ero KOHCYJIbTALMI) WIH K
IPENoAaBaTeNio Ha MPaKTHUYECKUX 3aHATUAX. He ocraBmsiiTe «OenbIX MATEH» B OCBO-
€HUU MaTepHaa.

Pexomenoayuu no no0comogke K npaKmuieckum (CeMunapcKum) 3aHamuim

CryneHTtam clieyer:
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- TIPUHOCUTH C COOOM PEKOMEHIOBAHHYIO MPEIOAaBaTEIeM JINTEPATypy K KOH-
KPETHOMY 3aHATHIO;

- 10 OYEPEOHOTO MPAKTUYECKOTO 3aHATHA MO PEKOMEHJIOBAHHBIM JIUTEpaTyp-
HBIM HCTOYHUKAM MPOPadOTaTh TCOPETUICCKUN MaTepHas, COOTBETCTBYIOIICH TEMbI
3aHATHUSA,

- MIPY TOJITOTOBKE K MPAKTUYECKUM 3aHSATHUSIM CJIEAyeT 00A3aTEIbHO UCIOJIb30-
BaTh HE TOJIBKO JICKIIMH, HO U IPYTYIO YICOHYIO TUTEPATYPY;

- B Hayaje 3aHjITHH 3aJaTh IPENOAABATEI0 BOIPOCHI [0 MaTepualy, BbI3BaB-
mIEMYy 3aTPYAHECHUSI B €r0 MOHMMAaHUUA U OCBOCHWH, NPU PEIICHUU 3aJ]a4, 3aJaHHbIX
JUJISL CAMOCTOSITENIBHOTO PEIICHUS,

- B X0JI€ CEMHMHAapa JaBaTh KOHKPETHBIE, YETKUE OTBETHI 110 CYILIECTBY BOIIPOCOB;

- Ha 3aHATUM JOBOAUTH KAXKIYIO 3a/1a4y JO OKOHYATEJIIbHOTO PEIICHUS, JEMOH-
CTpUPOBAThH MOHUMAHWE MTPOBEACHHBIX PAacUueTOB (aHAJIM30B, CUTYAIlHil), B CIIydae 3a-
TPYJIHEHUN 00paIaThCs K MPEno1aBaTelto.

Memoouueckue pexomenoauuu no 6bINOJIHEHUIO PA3TUYHBIX POPM camo-
CHOAMENTbHBIX 0OMAUWHUX 3A0AHUTL

CamocTtosiTenbHas paboTa CTyICHTOB BKJIIOUAET B C€0s BHITIOJIHEHUE PA3IUYHO-
ro poJia 3aJlaHuii, KOTOPbIE OPUEHTUPOBAHBI Ha OoJiee TIIyOOKOe YCBOSHHE MaTepuaia
u3ydaeMoi nucuuIuiuHbl. K BBIMOTHEHUIO 3aaHUi [T CAaMOCTOATENbHON padoThI
NPEABSABIAIOTCS CIEAYyIOle TPeOOBaHUS: 3aJJaHUsI TOJKHBI BBITIOJHITHCS CaMOCTO-
ATEJBHO U MPEACTABIITECS B YCTAHOBIICHHBIN CPOK, a TAKKE COOTBETCTBOBATH YCTa-
HOBJICHHBIM TPEOOBaHUSIM 10 OPOPMIICHHUIO.

CryneHTam clienayer:

- PYKOBOJICTBOBAThCS TPahUKOM CaMOCTOSATEIHLHOW pabOThI, OMPECICHHBIM
PIIJL;

- BBINOJIHATH BCE IJIAHOBBIE 3aJ]aHUsI, BbIJABAEMbIE MPENOIaBaTEIEM IJIsl CaMO-
CTOSITEJILHOTO BBITIOJIHEHUSI, U pa3OupaTh HA CEMUHApaX M KOHCYJbTAIMIX HESICHBIC
BOIIPOCHI;

- ACMOJIB30BaTh NPU MOJATOTOBKE HOPMATUBHBIE TOKYMEHTbI DHUHAHCOBOTO YHU-

BECPCUTECTA,
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- IpY MOATOTOBKE K 3K3aMEHY MapajuiebHO MpopadaThiBaTh COOTBETCTBYIOIINE
TEOPETUYECKHE U MPAKTUUECKUE pa3fielibl JUCHUILTUHBI, PUKCUPYS HESICHBIE MOMEH-
ThI JUIsl UX OOCYXEHHSI Ha IUIAHOBOM KOHCYJIbTAIlUU.

Memoouueckue pekomenoayuu no padome c 1umepamypoi

JIrobast ¢popMa caMOCTOATEIBHOM pabOThl CTyneHTa (IOJArOTOBKAa K CEMHUHap-
CKOMY 3aHSATHIO, BBIIIOJJHEHUE KOHTPOJIBHOW PabOThl, HAUMHAETCS C U3YYEHHs COOT-
BETCTBYIOILEH JTUTEPATYPHI KAK B OMOIMOTEKE, TaK U JOMA.

K kaxnoit Teme yuyeOHOW NUCUUIUIMHBI T0100paHa OCHOBHAsI U JIOIIOJHUTEIb-
Has JINTEpaTypa.

[Ipu pabote ¢ nuTepaTypoil peKOMEHIyeTCs IeIaTh 3alUCH. 3allUCU B TOW WM
MHOU (hopMe HE TOJIBKO CIOCOOCTBYIOT IOHUMAHHUIO U YCBOEGHUIO U3y4aeMOI'0 Mare-
puaia, HO U MOMOTAlOT BbIPAOATHIBATH HABBIKM SIBHOTO HM3JI0KEHHSI B MHUCHbMEHHOM
(dopMe TeX WM UHBIX TEOPETUUECKUX BOIIPOCOB.

Memoouueckue ykazanua no npo6eodeHu10 nPAKMUYeCKux 3aHAmuil
[lo cTpyKType mpakTUYECKUE 3aHIATHS CIEAYET pa3feUTh Ha y4eOHbIE U KOH-

TPOJIbHBIE.

Vuebnvie npakmuueckue 3ansamus CTPYKTYpPHO COCTOSIT U3 CIEIYIOIIUX KOM-
IIOHEHT:
1. npoBepka HaJIM4YMs BBINOJIHEHHOTO 3aJaHUSl CAMOCTOSITENIbHONW PabOThl KaxKIOro
CTYJICHTA;
2. BEIOOpOYHAs MPOBEPKA KOPPEKTHOCTH BBHITIOJIHEHUS TOMAIITHETO 3a/IaHus;
3. pa300op TUMUYHBIX OLIMOOK, BO3HUKILIKX B CAMOCTOATEILHOMN paboTe;
4. pacCMOTPEHHE TEOPETHYECKUX BOMPOCOB, CBSI3aHHBIX C TEKYIIUM MPaKTUYECKUM
3aHITHEM;
5. pa300p METO/I0B BBINOIHEHUS MTPAKTUUECKUX 3aJJaHUM U pellIeHus 3ajay;
6. KOppeKTUpOBKa 3a/laHUi AJI1 CAMOCTOSITENIbHOM pabOThI CTYIEHTOB.
Koumponvnvle npakmuueckue 3auamusi CTPyKTYpHO COCTOSIT U3 CIIETYIOIINUX
KOMITOHEHT:

1. MMPOBCACHUC ayAUTOPHBIX CAMOCTOATEIbHBIX U KOHTPOJbHBIX pa60T;
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2. IOJIBEJICHUE UTOTOB M pa300p TUIMHUYHBIX OMIMOOK, BOSHUKIINX MPU BHIMOTHEHUN
CaMOCTOATEIBHBIX U KOHTPOJIbHBIX PadoT.
CryneHTsl JOKHBI OOpaTUTh BHUMAHHE HA MEPEYEHb OCHOBHBIX KOHTPOJIb-
HBIX MEPONPUATUH, KOTOPbIE MPOBOJAATCS B COOTBETCTBUU C pabodeil mporpammoit
JUCHUIUIMHBI.
KoHKpeTHBIE CPOKHU MPOBENIEHUS 3TUX MEPOIPUITHI CBOEBPEMEHHO JOBOISAT-

CiA 10 CBCACHUS CTYIACHTOB.

HpuMepm 3aaYv JJId ayAUTOPHBIX CAMOCTOATEIbHBIX paﬁoT

. 3x°—4x+1
1. Bsruncnure npenen Gpyakuuy lim——.
x->1 X° —3X+ 2

1-3
_(1+2x)
2. Berauciure npeaen Gpyukaun lim | ———
x>to\ 342X
3. B mayrunooOpa3Hoii Mojenu ¢yHKIuS crpoca mMeer Bunp D(p)=12-3p, a
bynkius npemnoxenus — S(P) =2 p —3. HavanpHas 1eHa paBHa 2 j.e. Bermuim-
Te 00ITyr0 (popMyITy I TOCIIeIOBATENBHOCTH TieH. MccemoBaTh Ha CXOIUMOCTh

AaHHYIO ITIOCJICAOBATCIIbHOCTD IICH.

xe* —5¢0s X

X2

\J2sin x—x?

4. Haitnure npou3BOAHYIO QYHKIUU Y =

5. Haiinure mpou3BoaHy0 PyHKIUHU Y =€
6. Haligure ypaBHeHHME KacaTelbHOW, WPOBEACHHBIX K Tpaduky GyHKIUU
y=2x%"" B rouke x,=1.

7. 3aBUCHUMOCTh CHpOoca Ha TOBap OT €ro IIeHbl BBIpAXaeTCs (QyHKIUEH

60

D(p) = .o Haiigure cripoc Ha ToBap, MPeACIbHBINA CIIPOC U TOYEUHYIO dJia-

p
CTUYHOCTH CIlpoca Mo LeHe npu P = 3 a.e. Yemy OyAeT paBHaA CpenHsisl 3J1acTUy-

HOCTBh CIIPOCa IO LIEHE, P YBEJIWYECHUU 1IeHbI Ha 4%7
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8. Jlanel pyHKIMSA crpoca Ha HeKoTopsli ToBap D(p) = 82 — 15p — 10p? u pyHKIMs
npeanoxenus 31oro Tosapa S(p) = 2p? + 3p — 2, rae P — LeHa ToBapa B PyOIIsX.
Beraucnute 37aCTHYHOCTD CIIPOCa IO IICHE B TOYKE PHIHOYHOTO PaBHOBECHSI.

9. HaiinuTe mpou3BOIHYIO HESBHO 3aaHHON (YHKIIUU 2X + yX2 =Y.

10.TTostHBIE M3AEPKKH TPH BBIMYCKE (| €IWHUIl MPOAYKIIUN BBIPAXKAOTCSA (PyHKITHMEH
C (q) =32 +80+ g°. ®yHKIMS CIpoOca Ha STy IPOAYKIMIO HMeET B q=12-0,03p
, TI€ p — IIeHa eAWHUILI MpoayKiuu. Halimure MUHAMYM CPEIHHUX H3IEPIKEK

AC(q)= .

11.Haiimute skcTpemymsl GyHkimu Y =1—x%e7>,

. 16
12.Haiimute HanbonbIee ¥ HaUMeHbIIee 3HaueHne GyHknuu Yy = X° + — —16 Ha oT-
X

peske [1;4].

13.Berunciure HHTETpa J( —10x* —7 +cos xjdx.

1-2x
14.BbI4MCIATE HHTETPAIl I( x—1)* dx.

2
X

15. Iloctpoiite (urypy, orpaHu4eHHYIO JUHUSAMU Y :8/ x>, y= ?, X=1wu BBI-
YHUCIIUTE €€ IIIOMAMb.

16.TTpou3BOANTENLHOCTS TPYy/la paboydero 3a OJHY CMEHY OMHUCHIBaeTCs (DyHKIIHEH

_ 2
p(t) =15t - 0,5t , Tjie t — BpeMs B yacax, 0 <t < 8. Onpenenure 00beM BBITYCKa

NPOAYKIMU 3a JIEeHb JUIsl TaHHOTO pabo4yero M CpelHIO MPOU3BOAUTENBLHOCTh

Tpyaa 3a OAUH Yac.

3
17.VccnenyiiTe Ha CXOOUMOCTh HECOOCTBEHHBIN WHTETPall j

dx
1 (x—l)2 '

18.HaiignuTe 9acTHBIE Tpon3BoAHble QyHKIMHU Z = IN(5X, +3X X, ).

19.Haiizure mnpomsBomuyo dymkumm f(t) = F(K(t),L(t)) B Touke =0 | ecmu
K(t) =0,4t + 200 L(t) — 3000e0,03t F(K, L) — 4K0,25 L0,75
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20.Mccnenyiite Ha SkcTpeMyM (GyHKIMIO Z = X° +3Xy* —15x —12y +9.
21.Pemute nuddepennuansioe ypasaenue Yy' = (1— y*)X.
22 .Pemte nuddepeHumanbHoe ypaBHeHue (2x+1)y =4+2y.

23.Pemte nuddepeHunanbHoe ypaBHeHue Y + 2y +10y =5.

. (123 (420
J1AHbl MATPUILBI. = , = .
TP 2 31 101 1

Hatinure: a) 2A+3B; 6) AB'.
25.PemmTe cucteMy JMHEHHBIX alre0pandecKux ypaBHEHHUN
—2X, +3X, —=5%, =—3
2% —4X, +5%, =-1 .
X, +2X, —6x,=-10

26. VccnenyiiTe Ha TUHEHHYIO 3aBUCIMOCTh CHCTEMY BEKTOPOB

2 1)(-1
-11,1 -1},
1 0

27 .Haiimute COOCTBEHHbIE 3HAY€HUS W  COOCTBEHHbIE BEKTOPHl  MaTPHUIBI

5 -12
A= .
)

28.0Omnpenenute, SBIASETCS JIM MEXKIyHApOJHAs TOPTOBIA JABYX CTpaH cOalaHCHUPO-

BaHHOﬁ, €CJIM BCKTOP HAOIMOHAJIBHBIX J0XOJ0B 3TUX CTPaH

9000000000
5000000000 )’

0,5 0,9}

a CTpYKTypHasg Matpuia A=
PYKTYp puiy [0’5 0.1
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29.I1pennpusTiie MPOU3BOIUT MPOAYKLHIO JBYX BUIOB, UCHOJB3YS MPU ITOM PECyp-

2 3
chl Tpex BuJOB. M3BecTHa TexHonornueckass marpuna A=| 1 O | u BekTop 3ama-
2 1
100
coB b=| 60 |. M300pa3utTe MHOKECTBO BO3MOXKHBIX IUIAHOB Mpou3BojcTBa. Co-
75

CTaBbTC IINIaH ITPOHU3BOJACTBA, O6€CH€IIHBaI0HlHﬁ IMOJIY4YCHHUC HanOOJIbIIICH BBIpYY-
KN OT IIpOAdKHU HSHGHHﬁ, CCJIM LICHAa U3ACIHA IICPOBOIO BHIA COCTABJIACT 1000

py0., a uzaenus Broporo Buaa — 2000 pyo.

11. llepevyenb HGPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IIPH 0OCY-

IeCTBJCHHUN 06p330BaTeJILHOI‘O nmpomecca 1mo JTMCuUmIJIMHE

HudopmarmonHo-o0pa3zoBarenbHblil moptan Gunynusepceurera: http://portal.ufrf.ru.

12. MaTepuajbHO-TeXHUYECKas 6a3a, HeOOX0AUMAs /I OCYIeCTBJIEHUsI 00pa-

30BaTEJIbHOIO 1mpouecca mo 1uCuUIlJInHe

I[OHYCKaCTCH HCIIOJIB30BAHHC IIPOCKTOPA.
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