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1. HauMeHOBaHMe TUCIUILINHBI

MaremaTtuxka.

2. IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB OCBOEHHsS 00pa30BaTeJIbHOI
NPOrpaMMbl, COOTHECEHHBIX C IIVIAHMPYEMBIMHU pe3yJabTATAMH 00y4eHHs
10 JMCUHNILINHE

Huciuminna «MarteMaTrkay oOecrieunBaeT MHCTPYMEHTapHUil (OpMHUpPOBAHUS
CIEIYIOIMX KOMIIETECHIAM:
Komnerenuns HK-4. CnocoGHOCTh OQOpPMISTh aHAIMTHUYECKHME UM OTYETHBIC
MaTepHaJIbl MO Pe3yJIbTaTaM BBIMOJIHEHHOW pabOoTHhI.
3namye obuue npaBuia oQOpMIICHHS AHATUTUYECKUX U OTYETHBIX JOKYMEHTOB.
Ymems 10OTMYHO, SCHO M KOMIIAKTHO OQOPMIISITh AHAIUTUYECKUE U OTYETHBIC
MaTepUAaJIbI.
Braoems HaBbIKaMHM  HWCIMONB30BAaHUS TMAKETOB MPUKIATHBIX IPOrpaMM  JUIs
BBIMIOJTHEHUS U 0OPMIICHHUSI AaHATTUTHYECKUX U OTUETHBIX MaTepUaJIOB.
Komnerenuns UK-5. CriocoOHOCTh MPUMEHATh METOJUKU PACUETOB U OCHOBHBIC
METO/Ibl UCCIIEIOBAHUN.
3name OCHOBHBIC TOHSTHS, METOAUKUA PACUETOB U METOJbI JUHEHHOW anreOpnl u
MaTeMaTUYECKOI0 aHaIu3a.
Ymems pemarb THUIIOBBIE MAaTEMaTHUYECKHE 3a7ayd, CTPOUTh M AHAIU3UPOBATH
MaTeMaTUYECKUE MOJENIH, NPUMEHITh MAaTEMaTHUYECKUE METOABbl Ul pELICHUS
MPUKJIAAHBIX 3a/]1a4.
Brnadems HaBbIKaMy IPUMEHEHUSI MATEMATHUYECKOTO UHCTPYMEHTAPHUS 11 PELICHUS
SKOHOMHUYECKUX 3a1ay.
Komnerenuusi IIKH-3. CiocoOHOCT, MPUMEHSATh MaTeMATHYCCKHE METOIBI IS
pelleHus] CTaHJAPTHBIX NPOPECCHOHANBHBIX (HUHAHCOBO-3KOHOMHUYECKUX 3ajad,
MHTEPIPETUPOBATH MTOIyYECHHBIE MATEMATUYECKUE PE3YIJIHTATHI.
3Hamb OCHOBHBIE MATEMATHUYECKHUE MOHATUSA U METObl, HEOOXOJUMBIE JUISl PELLICHHUS
CTaHJAPTHBIX (PMHAHCOBO-IPKOHOMUYECKUX 3a/]1a4.
Ymems pemaTe TUIOBBIE MaTeMaTH4YECKUE M (PMHAHCOBO-3KOHOMHUYECKHE 3a]ayH,

WHTEPHPETUPOBATH MTOJTYUYECHHBIE PE3YJIbTATHI.
4



Bnaoemwv HaBBIKAMH MaTeMaTHYECKOTIO MOJACIIMPOBAHNA 3KOHOMHWYCCKHX SIBICHUU U

MPOIIECCOB.

3. MecTo IMCHMILIMHBI B CTPYKTYpe OCHOBHOM 00pa3oBaTe/ibHOi

IPOrpamMMbI

JucuuminHa «MareMaTtuka» sBISIETCS TUCUUIUIMHOW Monayiisi MaTeMaTUKU U

uHpopmaTrku HarpasiaeHus noarotoBku 38.03.01 «DxoHoMuka.

I/I3yquI/Ie JUCHUITITMHBI «MaremMmaTuka 68,31/Ipy€TC$I Ha 3HAHUAX, IMOJYYCHHBIX

B paMKax WIKOJBHOTO Kypca

MATCMATUKH WX COOTBCTCTBYIOIIHUX OUCHUIIIINH

cpenHero npogeccuoHansHOro oopazoanus. Jucuuminia «MarteMmaTrukay sBIsSETCS

TeOpeTquCKOﬁ OCHOBOH I BCCX JUCHUIIIINH MOIYJISLI MAaTCMATUKU U I/IH(l)OpMaTI/IKI/I,

d MAaTCMATUYCCKHUC ITOHATHA U MCTOAbI UCIIOJIB3YIOTCA B }IaJII)Hef/iHICM IMpHu U3Yy4YCHUU

o0menpodecCUOHAIBHBIX JUCIUTIIIUH U TUCIUTUIHH TPOdUIIS.

4, O0beM THCHMILIMHBI H BUALI y4e0HO0ii padoTh:’
Buna yuyeO6Hoil padoThI 110 Bcero (B3/e | Cemectp 1 Cemectp 2
AMCIHMIINHE " Yacax) (B yacax) (B yacax)
OO0uast Tpy10€MKOCTH 6 3.e.=216 90/108 126/108
AUCIHUTITHHBI 4.
Konmaxmnas pavoma - 108/32 54/16 54/16
AyoumopHusle 3auamus
Jexyuu 36/8 18/4 18/4
Ilpaxmuueckue u cemunapckue 79124 36/12 36/12
3auamus, m.u.
3aHAMUS 8 UHMEPAKMUBHBIX (opmax 64/24 32/12 32/12
CamocmoamenvHnas paboma 108/184 36/92 72/92
BiJ1 TeKYIIEro KOHTPOJs: KOHTPOJIbHASl | KOHTPOJIbHAA
T P pabora pabora
. IK3ameH/ IK3aMeH/
Bun mpoMexyTouHO#M aTTecTaNu
3auyer IK3aMeH
5. Coaep:xkanue TUCHUNIHHBI, CTPYKTYPUPOBAHHOE MO TeMaM

! Yepes npobb ykazana TpyI0eMKOCTB [Tl 3209HOK (hOPMBI OO ydEHHUS




5.1. Copnepxanue pa3iesioB JUCHUILIUHbBI

Pa3zgea 1 — MaremaTH4ecKuid aHAJIN3

Tema 1. YnucnoBbie MHOKECTBA U QyHKIUH

OneMeHTsl Teopur MHOXecTB. KBaHTOopbl. Onepauuu HaJl MHOXKECTBAMM:
oObeMHEHUE, TIEpPEeceueHrue, pa3HOCTh, JAonoNHeHue. KoHeuHble, CYETHbIE U
HECYETHbIE MHOKECTBA. OrpaHUYEHHBIE U HEOTPAHUYEHHBIE MHOYKECTBA.

MHoOXxecTBa HaTypajbHbBIX, LENbIX, PAMOHAIBHBIX U JEHCTBUTEIBHBIX YUCEIN.
KommuiekcHble yncna U AeMCTBUSA HaJ HUMHU. Moayib W apryMEHT KOMIUIEKCHOIO
yucia. Anredpanyeckas U TPUroHOMeTpruyeckast (QOpMbl 3aMMCH KOMIIEKCHBIX YHCElL.

[Tonsitue hyukiuu. Yucnosas GyHKIus oiHOM nepemeHHoi. CriocoObl 3a1aHus
¢ynkuuit. I'paduk Gynkuunu. CoiicTBa (pyHKIMI OAHONW NMEPEeMEHHON: YETHOCTh U
HEYETHOCTh, MOHOTOHHOCTb, BBITYKJIOCTh, HEPUOAUYHOCTH, OTPAHUYEHHOCTD.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH B OJKOHOMHKE: (YHKIUU IOJIE3HOCTH,
0JIHO(AaKTOpPHBIE MPOU3BOJICTBEHHbIE (DYHKIIMH, (PYHKIUU CIIPOCAa M MPEAJIOKECHHUS.

OyHKINUN CpeIHUX U3epKek U cBsa3b Mexkay Humu (ATC = AVC + AFC).

Tema 2. IIpenes u HenmpepbIBHOCTH

YucnoBble MOCeI0BaTeIbHOCTH, TIPEIET MOCIEA0BATEIbHOCTH U €T0 CBOMCTBA,
MOHOTOHHBIE, ~ OTPaHUYEHHbIE  TIOCIEIOBATEIBHOCTU. [ eomeTpuueckas
apu(PpMETHIECKUE TIPOTPECCUM.

IIpocTeie W cloxkHBIE TpoOLEHTh.. HapameHue W JUCKOHTHUPOBAHUE.
HenpepbiBHOE HauncaeHre NPOLEHTOB.

[TayTrHOOOpa3Hast MOJENb PhIHKA OJHOTO ToBapa. [locmenoBaTenbHOCTD IEH U
€€ CXOAUMOCTb.

[Tonsitue o ynucnoBeix psagax. Cxoaumocts psga. Cymma psna. Beunas penra.

[Ipenen dbynkmum B Touke M Ha OeckOHEYHOCTH. OTHOCTOPOHHUE TMPEICIBI.
beckoneuno wmanbpie u OeckoHeuHo Oounbiive (yHkuuu. IlepBolii U BTOpPOI

3aMeuarenbHbie npeaciabl. CpaBHEHHE 0€CKOHEYHO OOJIBIIMX U O€CKOHEUYHO MaJIbIX



(yHKUMN. DKBUBAJIEHTHBIE O€CKOHEYHO MaJble U UX UCIIOIb30BAaHUE PU BHIYUCICHUU
IIPEIEIOB.

HenpepbIBHOCTh (yHKIIMM B TOUKE M HA MHOKecTBe. CBOICTBA HEMPEPHIBHBIX
¢ynkuuii. Touku paspbiBa U HX Kilaccuukauusa. IIpumepsl HENpepbIBHBIX U
pa3pbIBHBIX (QYHKUMIA B KOHOMHUKE: (YHKUHUS HU3AEPKEK, 3aBUCUMOCTh HAJIOrOBOM
CTaBKH OT J0X07a (Ciay4ail NponopuHOHAIBHOIO U IPOrPECCUBHOIO HAJIOTA).

AcumnrtoTrel Tpaduka QyHKIMH. ACHUMITOTHYECKOE TMOBeAeHUE (QYHKIIUN

crpoca TopHKBHCTA.

Tema 3. InddepenunanbHoe nucuucaenne GyHKUMM 0OAHON MepeMeHHOH

[TpousBosiHast GyHKIIUH, €€ TEOMETPUUYECKHUI CMBICI, CBOWCTBA MPOU3BOIHOM.
[IpousBosiHast clIOKHOM W HEsBHO 3amaHHoW (yHkiui. IlpenenbHbie M cpeaHue
BEJIMYMHBI B DKOHOMUKE: TIPEJICIIbHBIC U CPEIHUE U3JICPIKKH, MPEeTbHAS U CPEHSS
IPOU3BOAUTEIBLHOCTD TPYA.

Cpennsis ¥ TOueYHas AJIACTUYHOCTh (QYHKUUU. DIACTUYHOCTH CIpoca H
IPEJIOKEHNS 10 LIEHE, JTACTUYHOCTD CIPOCa MO J0XO0Y.

Huddepennupyemocts  GyHKIMHM, TepBbIi  auddepeHnuan u o €ro
reoMeTpudecKuid cMbIci. [IpubarkeHHbIe BBIYUCICHUS ¢ TIOMOIIBI0 quddepeHiana.

OcHoBHBIe Teopembl AuddepeHmanbHoro ucunucieHus: iemma dDepma,
teopembl Posta u Jlarpanka. [IpaBuiio Jlonurans packpbeITHS HEONPEIECICHHOCTEM.

MOHOTOHHOCTh (DYHKIMH. YCIOBHE MOHOTOHHOCTH. JKCTpeMyM (YHKIUH.
HeoOxomumple # JOCTATOYHBIE YCIOBUS OJKCTpeMyMa. 3ajadya MaKCUMHU3AIHNH
npuObsUTH. MoIeTupoBaHrEe HAJIOTOBBIX MOCTYIUICHUH B OrokeT. Kpusas Jladdepa.

HauGonbiee n HanMeHbIee 3HaYCHUE (YHKIIMU Ha OTPE3KeE.

[IpousBonubie 1 auddepenunans BoicnX nopsakoB. @opmyna Teitnopa.
®opmyna Maxknopena. Paznoxenue osnemeHTapHbIX (QyHKIUNA 10  (opmyme
MakmnopeHna.

Boinykiocts rpaduka ¢pyakiuu. Touku neperuoa.

[lonHoe wuccnegoBaHuMe QYHKIMM W TMOCTpOEHUE Trpaduka € TOMOIIbIO

mudpepeHnanTbHOro UCUHUCICHHUS.



Tema 4. UuTerpanbHoe ucyuciaeHue QyHKUUM OJHOM MepeMeHHOH

[TepBooOpaznas ¢ynkuun. Heompenenennsiii unterpai. OCHOBHBIE METObI
VHTETPUPOBAHUA:  3aMEHa  IIEPEMEHHOM,  WHTEIPUPOBAHUE  II0  YACTAM.
WuTerpupoBanue paliMoHaIbHBIX (YHKIIHA.

Onpenenennbiii unrerpan. ®opmyna Herorona-JIeiiOHua U ee MpUMEHEHUE.
Brinmyck mpoaykuuu 3a ONpENEICHHOE BpeMs IIPU 3aJaHHOM 3aKOHE MIHOBEHHOU
MOIIHOCTH IPOU3BOJICTBA.

Cpennee 3nauenue QyHkuuu. CpeaHsis TPOU3BOIUTENBHOCTh TPYAa, CPEAHSSA
KanuTaaooTaaya.

Hecob6cTBennnie naTerpansl. Materpan [lyaccona.

Tema 5. @PyHKIIUU HECKOJIBKHX NepeMEeHHbIX

ITIpoctpancTtBo R". MHoxectBa B mpocTpaHcTtBe R". @DyHKIIMM HECKOJIbKUX
nepeMeHHbIX. [Ipumepsl QyHKITUN HECKOIbKUX MEPEMEHHBIX B 9KOHOMUKE: (PyHKIIUS
MOJIE3HOCTH, MHOTO(AKTOPHBIE MPOU3BOJCTBEHHbIE (DYHKIUK (MYJIbTUILUIUKATUBHAS,
Ko66a-/lyrnaca). CnocoObl 3amaHusi  (QYHKIIMA  HECKOIBKHX  TEPEMEHHBIX.
[ToBepxHocTu (iuaun) ypoBHs PpyHkiuu. KpuBsie 0e3pa3nuyus U M30KBAHTHI.

[Ipenen u HENPEPHIBHOCTH (PYHKIIUU HECKOJIBKHUX MEPEMEHHBIX.

YacTHbie MIPOU3BO/IHBIE byHKIIUN HECKOJIBKUX MEPEMEHHBIX.
Hudbdepennmpyemocts 1 aud deperiuan GyHKIHN HECKOIBKUX MMEPEMEHHBIX.

CpenHsis U mpeAelibHAas MPOU3ZBOAMUTEIBHOCTh TpYyJla U KalWTaJoO0Taya.
KoadhpurmeHTs! 57aCTUYHOCTH BBITYCKA TIO TPYAY U Kanutaiy. [IpenenbHbpie HOPpMBI
3aMmerneHust GakTopoB MPOU3BOICTBA.

[TpousBoanas cnoxuHo Gpyukuu. [Ipon3BoHas Mo HAPABICHUIO W TPAIUECHT.

JlokanpHBIH JIKCTpEeMyM (YHKIIMM HECKOJBKUX IMEepeMeHHbIX. HeoOxomumeie
YCJIOBHUSL JIOKAJIBHOTO JKcTpeMyMa. JlocTaTouHoe ycioBHE [Jisi ciydas JBYX
HE3aBUCHMBIX NTEPEMEHHBIX.

YcioBHBIN 3KcTpeMyM. MeTtoa nmoacTaHoBKUA. Meton MHoxkuTenein Jlarpanxka.

3amada noTpeOUTENBCKOr0 BEIOOPA, SJKOHOMUYECKUIN CMBICT MHOXUTenel Jlarpanxa.



['moGanbHbIl 3kcTpeMyM. MUHMMH3aIUs 3aTpaT M MaKCUMU3aLMs NPUOBLIN
MHOTOIIPOYKTOBOM (PUPMBI.

Kparssle naTerpansl. CBeleHNE KPaTHOTO HHTETpaja K IOBTOPHOMY.

Tema 6. Inuddepenunanbubie ypaBHeHHUS

ConunanbHO-3KOHOMUYECKHE 3a/Jaud, MpUBOAfIIMEe K AuddepeHInanbHbIM
YpaBHEHUSIM.

O6mee pemenue aud@PepeHIMATBHOTO ypaBHEHHS. YacTHbIE pelieHus
muddepenumansHoro ypaBuenus. 3anava Komu.

VYpaBHeHUs: ¢ pasAensiomMMHUCT TepeMeHHbIMH. OJHOPOJHBIE YpaBHEHUS
nepBoro nopsiaka. JInneitHoe ypaBHeHHe MEPBOro MopsiaKa. Y paBHeHue bepHysim.

Jluneitnble nudepeHranbHble YpaBHEHUS ¢ MOCTOSTHHBIMU KO3 (HUIIMEHTAMHU.

Y cTonunBOCTh peuienus. Kpurepuilt ycTOM4uBOCTH.
Pasnen 2 — JIuneiinas ajareopa

Tema 7. BekTopbl 1 MAaTPULIBI

Apudmernyeckrue BEKTOPBI U UX UCIIOJIb30BaHUE B 9KOHOMUKe. ['eomeTpudeckas
UHTEpOpeTanuss BeKTOpoB. JInMHEWHble omnepauuu HajJ Bekropamu. CKalspHOE
IpPOU3BEJICHHE BEKTOPOB. [IprMepsl cKaasipHOro Npou3BeeHUs B SKOHOMUKE. JlinHa
BEKTOpa. YTOJI MEXIY BEKTOPAMH.

Matpunsl u  ux Buabl. JIuHEWHBIE  omepauMd  HAJ ~ MaTpPULIAMU.
TpancnonupoBanue Matpuubl. lIpousBenenne matpuin. CBOHCTBa omepauuii Hal
MAaTpHIAMH.

DnemeHTapHbIe MpeoOpa3oBaHms HAJl CTPOKaMU U cToslOnamMu Matpuil. Teopema
O TPUBEJICHUM MPOU3BOJIBHOM MaTpullbl K cTyneHuatod ¢opme. Panr matpuibl.
HeBbIpox1€eHHOCTD KBaAPATHBIX MATPHIL.

OOparnas matpuma. CBoiicTBa oOpaTHOW MatTpuIlsl. Brerdmcienune oOpaTHOM
MaTpHIIbI C TOMOIIBIO AJIEMEHTAPHBIX NPeoOpa30OBaHUM.

Onpenenutenb KBaIpaTHON MaTpullbl. MUHOPBI U anreOpanyecKkue A0MOTHEHUS.

Paznoxkenne ompeaenurtens Mo CTpoke wiau ctoidiyy. CBoiicTBa omnpeaeauTens.



Kpurepnii HEBBIPOKIEHHOCTH MaTpUIbl. BbluuciaeHne onpenenurens ¢ MOMOIIBIO

3IIEMEHTApHBIX PEOOPa30BAHUIA.

Tema 8. CucreMbl TMHEHBIX YPABHEHHH U HEPABECHCTB

Cucrema TuHENHBIX anredpanyeckux ypaBHeHuil. OTHOpPOHAS U HEOJHOPOAHAS
CUCTEMA JMHEHHBIX YypaBHeHUW. OImpeneneHue pelmeHns CHCTEMbl JIMHEHHBIX
ypaBHEHUW. OKBUBAJECHTHOCTb CHCTEM JMHEHHBIX YypaBHEHUH. COBMECTHBIE U
OIpeIeJICHHbIE CUCTEMBI JIMHEWHBIX ypaBHEeHU. Teopema Kponekepa-Kanemnm.

HccnenoBanre u pelieHHe CUCTEMBI JINHEWHBIX ypaBHEHUN MeTonoM JKoprana-
lNaycca. OOmiee pernieHHMe CHCTEMbl JHMHEMHBIX YpaBHEHUU. YacTHble pelieHus
CUCTEMBI JINHENHBIX YpaBHEHUN. ba3ucHbIE peleHrs CUCTEMBI JIMHEWHBIX YPaBHEHU.

dyHaaMeHTa bHas CUCTEMa pelieHu i OTHOPOIHOM CUCTEeMbI ypaBHeHUH. O01Ime
pELIeHUs] OJHOPOJIHON U HEOJHOPOJAHOM CUCTEM, CBSI3b MEKy HUMH.

IIpsimMble Ha IOCKOCTH. [IpsiMBIE U IUNIOCKOCTH B IIPOCTPAHCTBE.

Cucrembl JTUHEHHBIX anreOpandeckuX HEPABEHCTB WM MX HCIIOJIb30BaHUE B
HSKOHOMHUKE: OI0/PKETHbIE MHOKECTBA, OTPAaHUUEHUS 10 UCIIOJIB30BAaHUIO PECYPCOB.

[Touck HeoTpuIATENbHBIX 0A3UCHBIX PELUICHUH CUCTEMbI JTUHEHHBIX YpaBHEHUH.

CuMIUIeKCHBIC TPe0Opa30BaHMS.
Tema 9. J/IuHeiiHoe MPOCTPAHCTBO

JIuneiiHoe (BeKTOpHOE) IIPOCTPAHCTBO. JIuneinas 3aBUCUMOCTh
(HE3aBUCUMOCTb) CHUCTEMBbl BEKTOpOB. ba3uc u  pa3MepHOCTb JIMHEHHOTO
npoctpancTBa. KoopawHatel BekTopa B 3amaHHoM 0Oasuce. I[IpeoOGpazoBanue

KOOpJIMHAT BEKTOpa MpH 3aMeHe Oa3uca.

Tema 10. JIunelinble MpeodOpa3oBaHusi M KBaApaTUYHbIE POPMBI

~ n (v
JIuneiinble mpeoOpa3zoBanus MpocTpaHcTBa R (uHelHbIe onepaTopsl). Matpuiia
nuHelHoro onepatopa. [IpeoOpazoBaHue MaTpUIlbl IMHEHHOTO ONlepaTopa Mpu 3aMeHe

Oasmuca.
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CoOCTBeHHBIC 3HAUEHUST MATPHUIIBI. XapaKTePUCTUICCKUN MHOTOUYJICH MaTPHIIBL.
CoOCTBEHHBIC BEKTOPHI MaTPHIIHI.

Jluneiinast Mmosiesib 0OMeHa (MOJEIb MEXKyHAPOIHOU TOPTOBIIN).

CuMmMmeTpruyeckue MaTpuilbl ©  KBagpatuuHbie  Qopmbl.  [IpuBeneHue
KBaJIpaTUIHOU (DOPMBI K HOPMaJIbHOMY W KaHOHHWYECKOMY BHUAY. KpuBble BTOpOTO

nopsiKa.

Tema 11. JIuHeiiHOe pOrpaMMHpOBaHUeE

[Iprimepbl JTUHEWHBIX ONTHUMHU3ALMOHHBIX MOJEJIENM B 3KOHOMHKE. JIMHElHas
MpOU3BOJCTBEHHAs 3ajada. [locTaHOBKa W pa3nuuHble (GOpMBI 3alUCH 3aJ1aud
JIMHEHOTO IporpaMmMupoBanus. ['eoMeTprdeckass MHTEpIpETALUs 3a1a4U TUHEHHOTO
pOrPaMMHUPOBAHUA.

Kanonuueckast ¢opma 3ajauud JUHEHMHOrO TporpaMMHpoBaHus. JlomycTHMBIC
pemenus. CBoiicTBa 00JaCTH JOMYCTUMBIX PEIICHHH. AJTOPUTM CHMILUIEKCHOTO
METO/ia JUHEHHOTO MPOrPaMMHUPOBAHUS.

CuMIUICKCHBIM METOJT KaK METOJl HalpaBlIEHHOro mepedopa Oa3HCHBIX
JTOMYCTUMBIX pelieHnil. Kputepuii onTuMaibHOCTH. DKOHOMHUYECKass UHTEPIIpETALIUS
3aJlaud JIMHEWMHOr0 IPOrpaMMHUPOBAHUS, CUMIUIEKCHOTO METOJIa, CUMIUIEKCHBIX
OLICHOK.

CumMeTpuyHas mapa ABOWCTBEHHBIX 3aJady. DKOHOMHYECKas HHTEpIIpeTaius
JIBOMCTBECHHOM 3a1a4H.

OCHOBHOE HEPaBEHCTBO TEOPUH JIBOMCTBEHHOCTH, €ro HSKOHOMHUYECKas
vHTEepnpeTauus. Manasgs TeopeMa JBOWCTBEHHOCTH. JlocTaTouHOE — ycioBHE
ONTUMAJIBHOCTH Tapbl B3aWMHO JIBOMCTBEHHBIX 3aaady. llepBas u BTOpas OCHOBHBIC
T€OPEMBI IBOMCTBEHHOCTH, UX T€OMETPUYECKAS U SIKOHOMUYECKAs] MHTEPIIPETALUS.

HecummeTpuynas napa JBOWCTBEHHBIX 3a/1a4.

Tperbsi OCHOBHAasi TeopemMa JIBOMCTBEHHOCTH, €€ TeOMETpHYEeCKas |

SKOHOMUYEcKas uHTeprperarusa. O01acTh YCTOMYMBOCTH JTBOMCTBEHHBIX OIICHOK.
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TpancnoptHas 3amava. 3ajada, JBOMCTBEHHAs K TPAHCIOPTHOW. 3aMKHyTas
TPAHCHOPTHAsA 3ajlaya M €€ pEIICHWE METOJIOM NOTEHIHAIOB. DKOHOMHYECKAs
HMHTEPIPETAIUS OLIEHOK KJIETOK, MOTEHIIMAIOB MOCTABIIMKOB U MOTPEOUTEICH.
DOUKTUBHBIE TTOCTABKH.

BeIpokieHHass TpaHCHOpPTHAas 3ajada. OTtkppITas

TpaHCIIOPTHAs 3a7ava, (PUKTUBHBIC MOCTABIIMKU W moTpedutenu. O0s3aTeNbHbIC U

3alpCIICHHLIC ITOCTAaBKU.

5.2. Y4eOHO-TEeMATHYECKHUH IJIAH

TpyroémMkocTs B yacax
AyauTopHas paéora Dopmbl
o IMpaxr. Camoc | Texkyuiero
Ne Haumenopanue | p n 3anATUA B | pogreny | koHTpOJS
n/m TeMbl (pa3aesia) 06 Jlex HUHTEPAKT
9acoB CeMHUHap Has ycreBaemMo
AUCHHUITAHBI mas | 0uu MBHBIX p
CcKHe popmax | PadoTa CTH
3aHATUA
Pa3znen 1. MaremaTuueckuii aHaIu3
Yucnoseie
1 MHOXECTBA U 7/10 3/2 1/0,5 2/1,5 2/1,5 4/8
byHKIIMN Camocros
o | Hpenenu 15/26 | 9/4 | 31 6/3 5/3 6/22 | TCUPHEIC
HETIPEPHIBHOCTH paboTHI.
Huddepennmansaoe VYyactue B
3 | veumenenme 30/30 | 20/4 | 6/1 | 14/3 13/3 10/26 | PeucHuH
GbyHKIMA 0THOM 3a/1a4 Ha
MIePEeMECHHOM IIPaKTHYEC
HuTerpanbHoe KHX
g4 | BemHeACHne 26/30 | 16/4 | 6/1 | 10/3 8/3 10/26 | TR
GbyHKIMM 0HOU O6cyx e
MIEPEMEHHOMN HHUE
OyHKIHMN PEIICHHBIX
5 | HECKOJIBKHX 36/32 | 18/4 | 6/1 12/3 11/3 18/28 | 3amau.
MIEPEMEHHBIX
6 |Audbepenmmansunic | 440 |\ 6o | 205 | 415 | 415 8/10
ypaBHCHHS
Pasznen 2. JIuneiinas ajaredpa
7 Bekropsr u matpuipsl | 15/14 | 6/2 2/0,5 4/15 3/15 9/12 CaMocTos
CucTeMbl JIMHEWHBIX TEJIbHBIC
8 | ypaBHeHWMii n 15/14 | 6/2 | 2/0,5 | 4/15 4/1,5 9/12 paboTHI.
HEPaBEHCTB Yuactue B
9 JIuneiinoe 3.5/6 1,5/ 0,5/ 115 115 214,25 pelIeHUH
MIPOCTPAHCTBO 1,75 | 0,25 3aJa4 Ha
JInnelinble [IpaKTHYeC
npeoOpa3oBaHus U 17,5/ | 7,5/ 2,5/ 10/ KUX
10 KBaJpaTUYHbIE 14 2,25 | 0,75 51,5 51,5 11,75 3aHATHUAX.
(hopMbI Ob6cyx e
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HHUC

1y | Jmmeiiiioe 37/28 | 15/4 | 5 | 10/3 | 853 | 2204 | PeMCHHRX
IPOrpaMMHUPOBAHUE 3ajad.
B 1iertom mo 216/ | 108/ 36/8 29124 64/24 108/184 KouTtpossh
JTUCLUILINHE 216 32 ble paboThI
59%/75
Wroro B % 0;:)

5.3. Coaep:kaHue NPAKTUYECKUX U CEMUHAPCKHUX 3aHATHI

| cemecTp

1. YncioBble MHOKECTBA H QYHKIHHA

Onepari  HaJl 4YHUCIOBBIMH MHOXecCTBaMHu. lccliemoBaHne  YHCIIOBBIX
MHO)KECTB Ha OTPaHMYCHHOCTh. HaXoXJIeHHE KOMIUICKCHBIX KOPHEH MHOTOWICHA.
Apudmernyeckue NEHCTBUS C KOMIUIEKCHBIMU yuciamMu. Haxoxnenus monyns u
aprymMeHTa KOMIUIeKCHOro 4ucia. IIpeacraBieHne KOMIUIEKCHOTO 4HCla B
apu(pMETHIECKON U TPUTOHOMETPHUUECKON (popme.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH B OJKOHOMHKE: (YHKIUU IOJIE3HOCTH,
onHO(aKTOpPHBIE TTPOU3BOJCTBEHHBIC (YHKIMH, (DYHKIIUHM CHpoca U TMPEII0KCHHS.
OyHKINUK CpeIHUX U3aepKeK U cBsa3b Mexkay Humu (ATC = AVC + AFC).

WNuTepakTuB: TPyNmoBOE pEIICHHE 3a7ad MO0 TeME CEeMHHapa, OOCYXKICHHE
pe3ynbTaToB — 100% OT TPpyAO0EMKOCTH CEMHUHAPCKOTO 3aHATHS.

Pexomennyembie ucrounuku: [8.1, 8.2, 8.3, 8.4].

2. Yucnosas mociaenoBarebHOCTb. [Ipeaes 4uca10Boi MoCae10BATEIbHOCTH
[TayTHOOOpa3Hast Monenb pHIHKA OJHOTO TOBapa. BerumcieHue mpenenoB
YUCJIOBOW MOCHENOBATEIbHOCTU. lccnemoBanue Ha CXOAWMOCTBH psAnoB. PemieHwue
3ayad: popMyIia CIOKHBIX MPOIEHTOB, HETPEPHIBHOE HAYUCIICHNE TIPOIIEHTOB, BEUHAs
peHTa.
NHuTepakTuB — rpymmoBoe penieHue 3ajad no TeMe ceMuHapa, 00Cyx aeHue
pe3ynbTaTtoB — 100% OT TpyZOEMKOCTH CEMUHAPCKOTO 3aHATHS.

Pexomennyembie ucrounuku: [8.1, 8.2, 8.3, 8.4].
13



3. llpenen ¢pyHkuuun
Boruncnenue npenenoB GyHKIUNA Ha OECKOHEYHOCTH M B TOUKe. BbluucieHue
OJIHOCTOPOHHUX TpenesioB. Pemienne 3anay Ha cpaBHEHUE OECKOHEYHO OOJIBIIUX U
OECKOHEYHO MalbIX (PYHKIUH.
HNuTepakTuB — rpynmnoBoe pelieHue 3aiad o TeMe ceMuHapa, 00Cyx aeHue
pe3ynbTatoB — 100% OT TpyI0€MKOCTH CEMHUHAPCKOTO 3aHSATHUS.

Pexomennyembie nctounuku: [8.1, 8.2, 8.3, 8.4].

4. HenpepbIBHOCTh pyHKIMHU. TOYKH pa3pbiBa. ACUMITOTHI
Onpenenenue To4eKk paspbiBa QPyHKIMU U ee Tumna. HaxoxaeHue acUMOTOT
rpajpuka Qyukiuu. I[loctpoenue rpadukoB @yHkuui crnpoca TopHKBUCTA U
HaXO0XJACHUE UX ACUMIITOT.
WNuTepakTuB — rpynmnoBoe pelieHue 3aaad o TeMe ceMuHapa, 00Ccyx aeHue
pe3ynbTaToB— 100% OT TpyA0EMKOCTH CEMUHAPCKOTO 3aHSTHUA.

Pexomennyemsbie nctounuku: [8.1, 8.2, 8.3, 8.4].

5. IlpousBoaHas, npeaeJbHbIe BEJIMYMHBI B IKOHOMHUKE, 3JTACTUHIHOCTD
Brruncnenue mnpou3BOAHBIX (PYHKIMM OJIHOW TmepeMeHHOW. Haxoxnenue
KacaTeJbHOU K Tpaduky QyHKIMKM. BerauciaeHrne npeaesbHbIX BEJIMUUH B SKOHOMHUKE
U WX UHTepIpeTalnus. BerauciaeHue cpeaHed W TOUYEYHON AIaCTUYHOCTH (DYHKITHMA
CIIpOCa U MPEIJIOKEHUS 0 LIEHE, ATACTUYHOCTH CIIpoca Mo JOXOY.
HNHTepakTuB — TPyIIIOBOE PEIICHUE 3a/1a4 10 TEME CeMUHapa, 00CyKIeHHe
pe3ynbTaToB — 100% OT TPyAO0EMKOCTH CEMHUHAPCKOTO 3aHATHS.

Pexomennyembie ucrounuku: [8.1, 8.2, 8.3, 8.4].

6. Auddepennuas. [Ipou3Boanbie c10:KHONH U HESIBHO 33JaHHOI (YHKINH
[TpubnuxeHHOE BBIYKCIICHNE 3HAYCHHS (DYHKITHH C TOMOIIBIO qudpepennmarna.
Breruncnenne mpou3BOAHBIX CJI0KHOW M HESIBHO 3aIaHHBIX (DYHKITHH.
NHTepakTuB — rpymoBoe penieHue 3ajad no TeMe ceMuHapa, 00Cyx aeHue
pe3ynbTaToB — 100% OT TpyAOEMKOCTH CEMUHAPCKOTO 3aHATHS.
Pexomennyembie ucrounuku: [8.1, 8.2, 8.3, 8.4].

/. llpaBuio Jlonmurans. UcciienoBanue GyHKIUIl HA MOHOTOHHOCTh
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Brruncnenue npenenos o npasuity Jlonuransd. Pemenne 3ana4y Ha HaX0XIEHUE
MHTEPBAJIOB MOHOTOHHOCTH (DYHKITUHU.

NHTepakTuB — rpymnmoBoe pelieHue 3ajiad 1Mo TeMe CeMHuHapa, 0OCYXKIeHUe
pe3ynbTaTtoB — 100% OT TpyAOEMKOCTH CEMUHAPCKOTO 3aHATHS.
Pexomennyembie nctounuku: [8.1, 8.2, 8.3, 8.4].

8. JlokasabHble 3kcTpeMyMbl. HaubGoJibliee 1 HaMMeHbIlIee 3HAYEHHE PYHKIMHU
Ha OTpe3Ke

Haxosxaenue Touek 3KCTpeMyma 1 SKCTPEMYMOB (PYyHKIIMH OHOM MepEeMEHHOM.
Petienre 3a1a4 Ha HaXOXkACHUE HAMOOJBIIIETO0 U HAMMEHBIIIET0 3HAYCHUS PYHKIIMH Ha
oTpe3ke. 3ajaya MaKCHUMH3allMM MPUObUTH. 3ajada O MaKCHMM3allUM HaJOTOBOM
BBIPYYKH.

HNHTepakTuB — IpyIoBoe penieHre 3a1a4 1o TeMe ceMuHapa, 00CyKIeHHne
pe3ynbTaToB — 100% OT TpyAOEMKOCTH CEMUHAPCKOTO 3aHATHS.
Pexomennyemsbie nctounuku: [8.1, 8.2, 8.3, 8.4].

9. IpousBoanbie u AuddepeHIIHATBI BLICIIMX NOPSIAKOB. BhIMyK/0cTh U
BOTHYTOCTh pyHKIuU. PopmyJibl Teisiopa u Makiopena

Breruncnenne npousBoAHbIX U quddepeHnnanoB QyHKIIMH BTOPOTO MOPSAKA.
OmnpenencHre MHTEPBAJIOB BBIMYKIOCTH/BOTHYTOCTH (YHKIIMM M TOYEK Ieperuoda.
Pemenne 3amau Ha Qopmynsl Teimopa m Makiopena. HMcnonb3oBaHue WX IS
pUOTMKEHHBIX BBIUHUCIICHUH.

NuTepakTuB — rpynmoBoe perieHue 3ajaad Mo TeMe CeMHHapa, OOCYXIACHHE
pe3ynbTaToB — 100% OT TPyAO0EMKOCTH CEMHUHAPCKOTO 3aHATHS.
Pexomennyembie ucrounuku: [8.1, 8.2, 8.3, 8.4].

10-11. UccaenoBanue GyHKUMI U MOCTPOeHUE TPaPUKOB

[TomHOE MCccnenoBanne GyHKIMHM U IOCTPOCHHE €€ TpaduKa.

NuTepakTB — rpymmoBoe pernieHue 3anad Mo TeMe CeMHUHapa, O0CYXKICHHE
pe3ynbTaToB — 100% OT TPyAOEMKOCTH CEMHUHAPCKOTO 3aHATHS.

Pexomennyembie ucrounuku: [8.1, 8.2, 8.3, 8.4].

12-13. IlepBooOpa3Hasi U HeonpeaeIeHHbIH HHTErpaj
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Boluncnenue HeompeAeNeHHBIX UWHTErPaJOB IMyTEM HEMOCPEICTBEHHOTO
WHTETPUPOBAHUS, METOJIOM 3aMEHbI, METOJIOM MHTETPUPOBAHUS 1O YacTsAM. Perienue
3a/1a4 Ha UHTETPUPOBAHUE PALMOHATIBLHBIX APOOEH.

NHTepakTuB — rpymnmoBoe pelieHue 3ajad 1Mo TeMe CeMHuHapa, 0OCYXKIeHUe
pe3ynbTaToB — 100% OT TpyAOEMKOCTH CEMUHAPCKOTO 3aHSTHUA.

Pexomennyemsbie nctounuku: [8.1, 8.2, 8.3, 8.4].
14. OnpenesieHHbI HHTErPaJ

Brruncnenue omnpeseneHHbIX UHTETpaioB o ¢hopmyne Herorona-JleliOHuia.

Brruncnenue mnomaneit mnockux guryp. HaxosxaeHue BbITycka NpoayKIIUU 3a
OTIpEeIeICHHOE BpeMsl MPHU 3aIaHHOM 3aKOHE MTHOBEHHOW MOIITHOCTH MPOU3BOJCTBA.
Breruucnenue CpeIHEro  3Ha4YeHUs byHKIHH. Breruucnenue cpemaHei
IPOU3BOUTEILHOCTH TPY/Aa U CPEAHEH KaUTATIOOT/IauH.

NHTepakTuB — TpymnIoBoe pelieHue 3ajad 1Mo TeMe CeMHuHapa, 0OCYKIeHUe
pe3ynbTatoB — 100% OT TpyIOEMKOCTH CEMHHAPCKOTO 3aHATHUS.

Pexomennyemsie nctounuku: [8.1, 8.2, 8.3, 8.4].
15. HecoOcTBeHHBbIE HHTETPAJIbI

YcTaHoBieHHE CXOAUMOCTH (PacX0AUMOCTH) HECOOCTBEHHBIX HHTETPAJIOB.
Brruncnenne cxoasmuxcsi HECOOCTBEHHBIX MHTETPAJIOB.

WNuTepakTuB — rpymmoBoe perieHue 3aaad Mo TeMe CeMUHapa, o0CyXKIeHHe
pe3ynbpTatoB — 100% OT TpyIOEMKOCTH CEMHHAPCKOTO 3aHSATHUSA.

Pexomennyembie ucrounuku: [8.1, 8.2, 8.3, 8.4].
16. KonTpoabHnas padora Nel

KonrponbsHas padorta Ne 1 mo Temam 1-4 coneprkaHus TUCITUTIIINHBI.

17-18. IIpocTpancTBo R". ®yHKIMU HECKOJIbKHUX MEePeMEHHBIX.
YacTHble NIPOU3BOJAHbIE
[IpencraBiaeHre MHOXECTB B IpocTpaHcTBax R? m RS, Paccrosume mexmy
TOYKaMu B NpocTpaHcTBe. [locTpoeHme MOBEPXHOCTEM W JIMHUM YpPOBHS, KPUBBIX
O0e3paznuuusi W W30KBAHT. BBIYMCIEHUE YaCTHBIX MPOU3BOJHBIX HECKOJIbKUX
MEPEMEHHBIX W MPOU3BOJAHON CJHOXKHOW (QyHKUMH. BbluuciaeHue cpenHeil u

MPEICIbHON MNPOU3BOAMTENBHOCTH TpPyJa H  KANUTAIOOTAAa4d. Beruncnenue
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JJJACTUYHOCTHU BBINYCKA II0 TPYyAY M KaluTally, IPEACIbHOM HOPMBI 3aMEIIEeHUA
(akTOpoB NpPOM3BOACTBA. BblunCleHHE MPOU3BOJAHOW  CIIOKHOW  (YHKIHH,

MIPOU3BOAHOM O HAMPABJICHUIO U I'PAJIUCHTA.

NHTepakTuB — rpymnmoBoe pelieHue 3ajad 1Mo TeMe CeMuHapa, 0OCYXKIeHUe
pe3ynbTaTtoB — 100% OT TpyAOEMKOCTH CEMUHAPCKOTO 3aHATHS.

Pexomennyembie nctounuku: [8.1, 8.2, 8.3, 8.4].

Il cemecTp

19. JlokanbHbli 3KCTPeMYM (PYHKUMA HECKOIBKHX MepeMeHHbIX
Pemenue 3amay Ha HaXOXJEHHUE JIOKAJIBHBIX OKCTPEMYMOB (YHKIIMIA
HECKOJIbKUX MEePEMEHHBIX.
NuTepakTuB — rpynmnoBoe perieHue 3ajaad Mo TeMe CeMUHapa, 00CyXKIeHHe
pe3ynbTaTtoB — 100% OT TpyAOEMKOCTH CEMUHAPCKOTO 3aHATHS.

Pexomennyemsie nctounuku: [8.1, 8.2, 8.3, 8.4].

20. YcjaoBHBIH 3KCTPpeMYM (PYHKIIHI HECKOJbKHUX MepeMeHHbIX
Pemenue 3aay Ha HAX0I€HUE YCIOBHOT'O 3KCTpeMyMa (PYHKIIMI HECKOIBKUX
NEPEMEHHBIX: METOJ MOJACTAHOBKM M MeToA MHoxuTtenen Jlarpanxa. 3amaua
OTPEeOUTEIIBCKOTO BHIOOPA, SKOHOMHUYECKUM CMBICII MHOKUTENEH Jlarpanxa.
NuTepakTuB — rpymmoBoe perieHue 3aaad Mo TeMe CeMUHapa, o0CyXKIeHHe
pe3ynbTaToB — 100% OT TPyA0EMKOCTH CEMUHAPCKOTO 3aHSTHS.

Pexomennyembie ucrounuku: [8.1, 8.2, 8.3, 8.4].

21. T'no6anbHbBIA IKCTPEeMYM (PYHKIHMIH HECKOJIBKHUX MepeMeHHbIX
Pemenue 3amau Ha HaXOXIEHHWE HAWMOONBIINX W HAWUMEHBIIUX 3HAYCHUM
mupdepennmpyemMord  QyHKIMM Ha 3aMKHYTOM OTPAaHUYCHHOM  MHOYECTBE.
MuHuMuA3aIms 3aTpaT ¥ MAKCUMU3AIIS TPUOBLTH MHOTOTIPOAYKTOBOW (PUPMBI.
NHTepakTuB — rpynioBoe pelIeHHe 3ajiad 1Mo TeME CeMHuHapa, 0OCYXKIeHUe
pe3ynbTatoB — 100% OT TPyJ0EMKOCTH CEMHUHAPCKOTO 3aHATHS.

Pexomennyembie ucrounuku: [8.1, 8.2, 8.3, 8.4].

17



22. KpaTHble MHTErpaJjbl
Bbruncienne kpaTHbIX HWHTerpainoB. CBeJeHHME KpaTHONO MHTErpaiga K
MTOBTOPHOMY.
NHTepakTuB — rpynmnoBoe pelieHue 3ajad Mo TeMe CeMUHapa, 00CyXIeHHE
pe3ynbTaTtoB — 100% OT TpyAOEMKOCTH CEMUHAPCKOTO 3aHATHS.

Pexomennyemsbie nctounuku: [8.1, 8.2, 8.3, 8.4].

23. O0bikHOBeHHbBIE TU(depeHIUATBbHbIE YPABHEHHS MIEPBOT0 MOPAIKA
Pemiennst 0ObIKHOBEHHBIX TU((HEpEeHIINATBHBIX YPABHEHUH TIEPBOTO MOPSIAKA.
NHTepakTuB — TpymnmoBoe pelieHue 3ajad 1Mo TeMe CeMHuHapa, 00CYXKIeHUe

pe3ynbTaTtoB — 100% OT TpyAOEMKOCTH CEMUHAPCKOTO 3aHATHSI.

Pexomennyembie nctounuku: [8.1, 8.2, 8.3, 8.4].

24. JIuneiinble (U depeHnNATbHbIE YPABHEHUS € MOCTOSTHHBIMU
K03 punuenramu
Pemenusi nuHelHBIX Oud@PEepeHIMaTbHBIX YPaBHEHUN BTOPOTO TMOpSANKa C
NOCTOSIHHBIMU Kodd durrentamu. VccienoBanue pemieHuii Ha yCTOWYUBOCTb.
NuTepakTuB — rpynmoBoe penieHue 3ajad Mo TeMe CeMUHapa, 00CyXKIeHHe
pe3ynbTatoB — 100% OT TpyIOEMKOCTH CEMHHAPCKOTO 3aHSATHUA.

Pexomenayemsie nctounuku: [8.1, 8.2, 8.3, 8.4].

25-26. BekTOpbl U MATPHIIBI
Pemiennie 3amau Ha omnepanud C BEKTOpAaMU W MATPULIAMHU. DJIEMEHTapHBIE
npeoOpa3oBaHusl HAJl CTPOKAMH U CTOJIOIaMU MaTpUIl. BeIdrciieHne panra MaTpHUIIbL.
Boruncnenue oopaTHOM MaTpullbl. BeruncieHue onpenenuTesns MaTpUILIbL.
NHTepakTuB — rpymnioBoe pelIeHHue 3ajiad 1Mo TeMe CeMHuHapa, 0OCYXKIeHUe
pe3yabTatoB — 100% OT TpyIOEMKOCTH CEMUHAPCKOIO 3aHSATHS.

Pexomennyembie ucrounuku: [8.1, 8.2, 8.3, 8.4].

27. CucteMbl JIMHEIHBIX aJredpandecKux ypaBHeHHUii
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Pemiennie cuctem JNHHEHHBIX anreOpandyeckux ypaBHEeHU MeTosoM YKopaaHa-
l'aycca. HaxoxneHue  HEOTPULATENBHBIX  PELIEHWW  CHUCTEM  JIMHEWHBIX
anredpanyecKux ypaBHEHUH.

NHTepakTuB — rpynmnoBoe pelieHue 3ajad Mo TeMe CeMUHapa, 00CyXIeHHE
pe3ynbTaTtoB — 100% OT TpyAOEMKOCTH CEMUHAPCKOTO 3aHATHS.

Pexomennyemsbie nctounuku: [8.1, 8.2, 8.3, 8.4].

28. Ilpsimbie U M10cKOCTH. CHCTEMBI JIMHEHHBIX HEPABEHCTB
Pemiennie 3amauy Ha mpsMbIe Ha TUJIOCKOCTH W MPSMBbIE U IJIOCKOCTH B
npoctpancTBe. Haxoxnenue obOnacteld B NPOCTPAHCTBE, 3aJaHHBIX CHUCTEMOM
HEPABEHCTB.
NHTepakTuB — TpymnIoBoe pelieHue 3ajad 1Mo TeMe ceMHuHapa, OOCYKIeHUe
pe3ynbTaToB — 100% OT TpyAOEMKOCTH CEMUHAPCKOTO 3aHATHS.

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

29. JInneiinoe NpoCTPAHCTBO M JIMHEHbIE MPeo0pa3oBaHus
HccnenoBanue cucteMbl BEKTOPOB Ha JIMHEWHYIO 3aBUCUMOCTh. Bbiuncienue
KOOpJIMHAT BeKTopa TMpu 3aMeHe Oazuca. Pemenue 3amad Ha JHHEHHbBIE
npeoOpa3oBaHusI.
WNuTepakTuB — rpymmoBoe perieHue 3aaad Mo TeMe CeMUHapa, o0CyXKIeHHe
pe3ynbpTatoB — 100% OT TpyIOEMKOCTH CEMHHAPCKOTO 3aHSATHUA.

Pexomennyembie ucrounuku: [8.1, 8.2, 8.3, 8.4].

30. CoOcTBeHHbIE 3HAYEHUS M COOCTBEHHbIE BEKTOPbI
Haxoxxnenne cOOCTBEHHBIX 3HAYEHHH W COOCTBEHHBIX BEKTOPOB MATPHIIHL.
HccnenoBanue TMHEHHOW MoIelTn OOMEHa.
NHTepakTuB — rpynioBoe pelIeHHe 3ajiad 1Mo TeME CeMHuHapa, 0OCYXKIeHUe
pe3ynbTaToB — 100% OT TPyAOEMKOCTH CEMHUHAPCKOTO 3aHATHS.

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

31. KBaapaTuuHblie ()oOpMbI U KPUBBIE BTOPOT0 MOPSAIKA
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Pemiennie 3aau Ha 3HAKOONPEACICHHOCTh KBaipaTuuHo (hopmel. [IpuBenenue
KBaJIpaTUYHOU (OpMBI K HOPMAIBHOMY M KaHOHHYECKOMY BHy. Omnpesenenue Buaa
KpUBOU BTOPOT'O IOPsIAKA.

NHTepakTuB — rpynmnoBoe pelieHue 3ajad Mo TeMe CeMUHapa, 00CyXIeHHE
pe3ynbTaTtoB — 100% OT TpyAOEMKOCTH CEMUHAPCKOTO 3aHATHS.

Pexomennyemsbie nctounuku: [8.1, 8.2, 8.3, 8.4].

32. I'padpmueckuii MeToq pelieHus 3a/1a4 JUHEHHOT0 MPOrPaMMHUPOBAHUS
Pemenue 3a1a4 JIMHEHHOTO MPOrpaMMUPOBAHUS TPahUUECKUM METOOM.
NuTepakTuB — rpynmnoBoe perieHue 3ajad Mo TeMe CeMHHapa, OOCYXKICHHE

pe3ynbTaToB — 100% OT TpyAOEMKOCTH CEMUHAPCKOTO 3aHATHS.

Pexomennyemsbie nctounuku: [8.1, 8.2, 8.3, 8.4].

34. CuMILIeKC-MeTOo/x
Pemenue 3amay JMHEHHOro NPOTPAMMUPOBAHUS CHUMILIEKCHBIM METOIOM.
DKOHOMUYECKass UHTEPIPETALMS CUMIUIEKCHOTO METO/1a U CUMILIEKCHBIX OI[EHOK.
NuTepakTuB — rpynmoBoe perieHue 3ajaad Mo TeMe CeMUHapa, o0CyXIeHHe
pe3ynbTatoB — 100% OT TpyIOEMKOCTH CEMHHAPCKOTO 3aHSATHUA.

Pexomenayemsie nctounuku: [8.1, 8.2, 8.3, 8.4].

35. TpancnopTHas 3aga4ya
Pemenue TpanCcnopTHBIX 3a/1a4.
NHTepakTuB — rpymnioBO€ pelIeHHE 3ajlad 10 TeME CeMHHapa, 0OCYKIeHUe
pe3ynbTaToB — 100% OT TPyAO0EMKOCTH CEMHUHAPCKOTO 3aHATHS.

Pexomennyembie ucrounuku: [8.1, 8.2, 8.3, 8.4].

36. KonTpoabHas padora Ne2

KontponsHas pa6orta Ne 2 o Temam 5-11 comepkaHus TUCIUTUTHHBL.
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6. YueOHo-MeTOAMYECKOE O0ecneyeHHe NJIs1 CAMOCTOSITE/IbHOI padoThl
o0y4aromuxcs Mo JUCUNILVINHE
6.1. ®opMBbI BHeayAUTOPHOH CAMOCTOSITEJIbLHOI PadOThI.

«Marematuka» 00S3aT€NbLHBIMHA  SIBISIOTCS

[Ipy wW3ydYeHUH JUCIUILIIMHBI

cienyronie GopMbl CaMOCTOATENbHON paOOThI:

— pa300p BOMPOCOB IO TEME 3aHATHUS MO MOCOOUSIM U KOHCIIEKTaM JICKIIHH;,

— H3YYCHHUC PCKOMCHJIOBAHHBIX K 3aHATHUIO JIMTCPATYPHBIX UCTOYHUKOB,

— pa30op TeopeTHUeCcKOro MaTepurasa o nocoOusM 1 KOHCIIEKTaM JICKIUH;

— PpCUICHHUC 3aaY 110 TCMaM IPAKTUICCKUX SaHHTHfI;

— BBIIIOJJHCHUC KOHTPOJIbHBIX pa60T;

— NMOATOTOBKA K 3K3aMCHaM.

HanmenoBanmn Tpyio VYkazauue 00s13aTeNbHBIX
€ pa3aernos, . Py pa3zesioB U TEM,
@opMBI BHEAYTUTOPHOMN €MKOC
TEM, . OTBOJIMMBIX Ha
CaMOCTOSITENIbHOM pabOTHhI Tb B
BXOJISIINX B qacax | CAMOCTOATEIBHOE OCBOCHHE
JTUCITUTITUHY 00yJarOITUMHUCS
Pa3gen 1. MaremaTnuecKkui aHaJaus3
PaboTa ¢ yueOHOI TuTEpaTypOi,
MOATOTOBKA K CEMUHAPCKUM U . . .
YuciaoBbie CgoiicTBa QyHKIIUNA OTHOM
MPAKTUYECKUM 3aHSITHSM, PElIeHue 1o -
MHOYECTBA U . 4/8 | mepemenHoii. Pemenue
TeMaM MPAKTHYECKUX 3aHSATHI.
byHKIIMN . . 3amay.
Brinonnenue 3aganuii KOHTPOJIBHON
paboTHI.
PaboTa ¢ yueOHOM TUTEpaTYpOH,
Mperen i MOATOTOBKA K CEMUHAPCKUM U Hccnenosanue
p MPAKTUYECKUM 3aHATHM, PelIeHue 1o ayTHHOOOPa3HOM MOAETH
HETIPEPHIBHOCT . 6/22
. TEeMaM MPAKTHYECKUX 3aHSATHI. pBIHKA OJHOTO TOBapa.
BrinosnHenue 3aganuii KOHTPOJIbHOU Penrenue 3agau.
paboTHI.
nddepennmra | Pabota ¢ yueOHOM auTeparypoi
Jndgepenn Y1 patypou, JlokazaresnbCcTBa OCHOBHBIX
JTBHOE MOATOTOBKA K CEMHUHAPCKUM U eODeM
UCYHCIICHUE MPAKTUYECKUM 3aHATHM, PElIeHue 10 P
. . 10/26 | muddepeHraIbHOTO
byHKIHA TeMaM MPAKTHYECKUX 3aHSATHIL.
. . . ucuncnenus. Pemenue
OJIHO Brinonnenue 3aganuii KOHTPOJIBHON sanay
IIEPEMEHHON paloTBHI. '
PaGora ¢ yueOHoIt tuTeparypoit
WuTerpansHoe Y1 paTypon,
MOJATrOTOBKA K CEMUHAPCKUM U
HCHICITCHIE MPAKTUYECKUM 3aHATHSIM, pEUIEHUE 110
byHKIMH P > bett 10/26 | Pemenue 3anau.
oTHOH T€MaM MPAKTUYECKUX 3aHATUH.
N BrinonHenue 3agaHuii KOHTPOJIBHOU
MepeMEHHON
paboTHI.
PymKum Pabora ¢ yueOHOIi auTepaTypoi IIpenen 1 HENPEPBLIBHOCTD
HECKOJIbKUX ’ 18/28 .
MOJTrOTOBKA K CEMUHAPCKUM U G yHKIMI HECKOTBKUX
MIEPEMEHHBIX
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MPAKTUYECKUM 3aHATHSM, PELICHUE 10
T€MaM MPAKTUYECKUX 3aHATHH.
BrinonHenue 3agaHuii KOHTPOJIBHOU
paboTHI.

NepeMeHHbIX. Pemenune
3a/1a4.

Pabora ¢ yueOHOI TUTEpaTypO,
IMOATrOTOBKAa K CCMUHAPCKUM U

Mopenu ectecTBEHHO-

updepenuma
fBH(iI)f; peHil MPAKTUYECKUM 3aHATHSIM, PEIICHUE TI0 g/10 | TO pocra. Monenu
ABHOHIS TEMaM MPAKTUYECKUX 3aHATUH. SKOHOMUYECKON JUHAMUKH.
yp BeinonHenue 3a1aHnii KOHTPOJIBHOM Pewenne 3anau.
paboTHI.
Pa3nen 2. Jluneiinas ajaredpa
Pabora ¢ yueOHoI tuTeparypoi,
MOJIrOTOBKA K CEMUHAPCKUM U
Bekrops! n MIPAKTUYECKUM 3aHATHUIM, pELICHUE T10 9/12 CaoiicTBa onpeaenuTens
MaTpHIIbI TeMaM MPAKTUIECKUX 3aHATUH. MaTpulbl. Pemienue 3agay.
BrinonHeHue 3agaHuii KOHTPOJIBHOU
paboTHI.
Pa6ora ¢ yueOHOI tuTeparypoi,
Cucremsl MOJrOTOBKA K CEMUHAPCKUM U
JTUHEWHBIX MPAKTUYECKUM 3aHSTHIM, PEIIeHUE TI0 9/12 | Pemene 3aau
YPaBHEHUU U TE€MaM MPAKTUYECKUX 3aHATUH. '
HEPABEHCTB BeInonHenue 3a1aHnii KOHTPOJIBHOM
paboTHI.
PaboTa ¢ yueOHOI TuTEpaTypOi,
MOATOTOBKA K CEMUHAPCKUM U
JIuneiinoe MPAKTUYECKUM 3aHATHIM, pELICHUE T10
P P . 2/4,25 | Pemienue 3amauy.
MPOCTPAHCTBO | TEMaM MPAKTHUYECKUX 3aHSATHIL.
BrinonHeHue 3agaHuii KOHTPOJIBbHOU
paboTHI.
. PaGora ¢ yueOHolt tuteparypoit
Jluneiinbie yi patypou,
MOATOTOBKA K CEMUHAPCKUM U
npeobpazoBaH
MPAKTUYECKUM 3aHITHM, PelIeHue 1o 10/
Ui u N Penrenue 3agau.
TE€MaM MPAKTHYECKUX 3aHSATHI. 11,75
KBaJIpaTUYHBIC . .
Brinosinenue 3aganuii KOHTPOJIBHON
hopmbI
paboTHI.
PaGora ¢ yueOHoI tuTeparypoi,
Tneiitoe MOATOTOBKA K CEMHUHAPCKUM U
MPAKTUYECKUM 3aHATHM, PElIeHue 10 eopusi ABOMCTBEHHOCTH.
’ 22024 | 1
NPOTPAMMHIPOB | 1o\ fam npakTHuecKuX 3aHATHil Pemenue 3amau
aHue p ) Aat
Brinonnenue 3aganuii KOHTPOJIBHON
paloTBHI.
108/
Hroro - -
184

22




6.2. MeTonuueckoe obecriedeHue JJisi Ay IMTOPHOH M BHeayTUTOPHOM
CaMOCTOAITEJIbHOM PadoThI

IMpumep koHTpOABLHOIT padoThl Nel (1 cemecTp).

(X =x X*+3X
1. Beraucnute npeaen Gpyukiun 1im — :

x>0l X 41 x—-1
. In(L+3x%) - x
2. Beraucyure npenen Gyaxmua lim > :
x>0 X° +2X

3. 3aBUCHUMOCTb CIIpOCAa Ha TOBAp OT €ro IeHbl BbIpaxkaeTcs QyHKIUEH

72 . .
D( p):m . Halimute cnpoc Ha TOBap, NpEIENbHBIM CHPOC M TOYEUHYIO
AJIACTUYHOCTh cIpoca Mo ueHe mpu p = 2 g.e. Uemy Oyner paBHa CpenHss

3JACTUYHOCTH CIIPOCA MO LIEHE, IPU YBEJIMUYECHUH 1IEHBI Ha 5%7?

4. HaiinuTe NpOM3BOAHYIO HEABHO 3aAaHHON QyEKIEE X + yX° =1 .

5. TlonHble U3AEPKKU TPHU BBIMYCKE (| €IUHUI] MPOIYKIUH BhIpaxaroTcs GyHKIUEH
C (q ) =36+10q + q2 . @yHKIMA crpoca Ha ATy npoaykiuio umeeT Bua  =10-0,02p
, TJIe p — LIeHa €IMHULBI TPOAYKINH.

1) Haiiqute MuHHMyM: a) MOJHBIX u3zepskek C(q); ©) cpeqHHX H3AEpIKEK

AC(q)= .

2) Tloctpoiite rpadux npenensHsix u3aepxek MC(q)=C'(q).

3) CocraBbTe QyHKIHIO T0X0aa R(q) OT mpogaxu ( eAMHHI] TOBApA MO LEHE p.
4) Haitoure npubsuis 1(q).

5) HMoctpoiite rpaduxu goxoxa R(q) u npubsum 1(q).

y AX* +13X+7 y
6. Uccnenyiite hyHKIINIO Y = 3 U TIOCTPOHTE ee rpaduK.
X+

7. Tlpou3BOAUTENHEHOCTH TpPyAa OJHOTO PabOYEro 3a OJHY CMEHY OIMUCHIBACTCS
dynkmmeit p(t) =10,5t —0,75t%, rie t — Bpems B gacax, 0 <t < 8. Onpenenute 06beM
BBIITyCKa npoayKuuu 3a 20 pabounx aHel Opuragoiu, coctosien u3 6 4eaoBek.
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8. Beluucnure uHTerpa ;/L(XZT

Xdx

IIpumep KOHTPOABLHOK padoThl Ne2 (2 cemecTp).

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

2. OyHKIMS TTOJIE3HOCTH MOTPEOUTEIS 11 IBYX TOBAPOB UMEET BU]I

u(x, y) =5x>"y°® rue X, y — konuuecTna mpro6peTaEMBIX TOBAPOB.

1) OnpenenuTe MaKCUMaJIbHYIO TI0JIC3HOCTH TOBAPOB, €CIIM MOTPEOUTEIH UMEET
oromxet B | =1899 n.e., a iens1 ToBapoB paBHbl 13 1.e. u 5 1.¢.,
COOTBETCTBEHHO.

2) IMoctpotite rpaduk GyHKIHH MOJE3HOCTH.

3) U300pa3uTe 10MyCTUMOE MHOKECTBO, KPUBBIE OC3pa3 MU U ONTHMAIbHYIO
TOYKY.

4) Haiinute ypaBHEHHE KPUBOM Oe3pa3iinuus, Ha KOTOPOH HaXOIUTCS
ONTUMAJIbHAS TOYKA TOTPEOUTENS.

5) Beruriciute HOpMY 3aMeHBI BTOPOT'O TOBapa MEPBBIM B ONTUMAIBHOM TOUKE.
5) Onpenenure GyHKIUIO CIPOCa I IEPBOTO TOBapa M MOCTPOUTE ee rpaduk.
6) BeruncinTe 31aCTHYHOCTh CIIPOCa Ha MIEPBBIA TOBAP 1O IIEHE TPHU JTaHHBIX
IIeHaX ¥ 33JIaHHOM OIOKETE OTpeOUTEIs.

7) TlosicHuTE SKOHOMHUYECKHI CMBICIT HaiICHHBIX ITOKa3aTeIIeH.

3. Pemmre nuddepennuansroe ypasaerne Y —OYy +4y =2x-1,

4 -3 3 -1 -3 -3
4. Jlanbl maTpunbl A= , B= uC=

-1 -5 -2 -1 0

Haitnute matpuity D = ACT + A-B.

1 4 2 2 0
5. Beraucnure panr maTpuiel A= L2 =2 =

16 5 6 2

15 1 31

6. PemuTe cuctemy JTMHEHHBIX anreOpandecKuX ypaBHEHUH U HAINTEe HE MEHEE
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IBYX €€ 0a3MCHBIX HEOTPULIATENbHBIX PEIIEHUI
4X — X, +2X; —3X, =2,
2%, +3X, — X3 + X, =5,
2X, —4X, +3X, —4x, =3.
/. Onpenenure, ABISETCS JTU MEXKAYHAPOHAS TOPTOBIISA IBYX CTpaH

cOaJIaHCUPOBAHHOM, €CITM BEKTOP HAIIMOHAJIBHBIX JOXOA0B 3TUX CTPaH

~ (12000000000
| 7000000000 )’

A__(xs 0,9

a CTpYKTypHas MaTpuua A= 0.7 01

8. Jlns u3rotoBiieHus uzaenuit 1Byx BuaoB uMmeetcs 100 kr ceipbs. Ha usrorornenue
OJIHOTO M3/IeJIUs TIEPBOr0 BUJA PACXOIYETCs 2 KI, Ha U3TOTOBJICHUE OJHOIO U3
BTOpOoro Bujpa — 4 kr celpbsi. CocTaBbTe IUIaH MPOU3BOJICTBA, OOECHECUHBAIONIUIN
NOJIydeHHe HauOOJNbIIEeH BBIPYYKHM OT MPOAAKUA H3ACIUNA, €CTu HeoOXOIUMO
U3roToBUTH He Oosee 40 u3aenuii nepBoro Buja u He Oosiee 20 u3aenuit BTOporo BUa,
a OTIYCKHas CTOMMOCTb OJTHOTO H3Jenus mnepBoro Buaa cocrasiser 3000 pyo6., a

uznenus Broporo suaa — 2000 pyo6.

Kpurepuu 0a/1/1bHOM OLIEHKH Pa3JIUYHBIX (DOPM TEKYUIET0 KOHTPOJIsI

YCnmeBaeMoCTH

Kpurepun OamibHOW OIEHKHA pPa3IUYHBIX (OPM TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH COJIEPKATCS B COOTBETCTBYIOLIMX METOAUYECKUX PEKOMEHIAIUAX

JierapTamMeHTa.
7. ®OoH OLIEHOYHBIX CPEICTB

7.1. Ilepeyenb KOMMeTEHIIMIA
[lTepeuens KoMmmeTeHIUM, (POPMUPYEMBIX B MPOIECCE OCBOCHUS ITUCIUTINHBI

coaepxkutrcs B paszene 2. «llepedyeHpb MmIaHUpyeMbIX pe3yJbTaTOB OOyYEHHS MO
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JUCITUTIIINHE,

COOTHCCCHHBIX C

IJIaHUPYCMBIMHA

00pa3oBaTeIbHOM MPOrpaMMBbI.

pe3ynbTaTaMmu

OCBOCHUA

7.2. Onucanue nNoKasarejaed 1 KpUTEPUeB OLEHUBAHUS KOMIICTCHIIH,

OIuCaHue IIKAaJ OICHUBAHUA

Komnerenuns HK-4. CnocoGHOCTh OQOpPMISATh aHAIMTHUUYECKHME U OTYETHBIC

MaTepHalibl 10 pe3yibTaTaM BBIMOIHEHHOU paboThI.

Ouenka ypoBHA c(pOPMUPOBAHHOCTH KOMIIETEHIIMU

MAKETOB MPHUKIIATHBIX
porpamm JJist
BBITIOJTHCHUS U
ohopMIICHHS
AHATTUTHYECKUX U
OTYETHBIX
MaTEepPHAJIOB.

BBITNIOJIHEHUY aHAJIMTUYECKOHN MJIU TPAKTHYECKON
paboTHI.

BﬂaI[ETb HAaBBIKAMHU HCITOJB30BAHUS ITAKCTOB
MIPUKIATHBIX TIPOTPaMM JUTS BBITTOTHEHUS U 0 OPMITCHUS
AHAJINTUYCCKHUX U OTYECTHBIX MAaTEPHUATIOB.

IHokazarenu Kpurepuu oueHuBaHus: KOMIIETEHIUI HIxana
OlleHHBAHMS OLICHUBAHMS
3naTh 001IME 3HaTh o0uMe npaBuia 0(OPMIICHHS AHATUTHUYECKUX [Toporosbrit
npaBuiia 0pOPMIIEHHSI | U OTYETHBIX MaTEpUAJIOB. YpOBEHb
AHAJIUTUYECKUX U YMeTh JOrM4YHO ¥ KOMITAKTHO OQOPMIISATH OTUYETHI O
OTUYETHBIX BBITIOJIHEHUH aHAIMTHYECKON WIIM MTPAKTHYECKOMN
JOKYMEHTOB. paboTHI.
YMers JIOTUYHO, 3uaTh o61ue npasuia opopmiieHus aHanuTuueckux | IlpoaBuHYTHIM
SICHO 1 KOMITAKTHO Y OTYETHBIX MaTE€PHAJIOB. YpOBEHb
0pOpMIIATH YMeTh JOrM4YHO U KOMITAKTHO O(OPMIISITH OTYETHI O
AHAJINTUYECKUE U BBITIOJTHEHUHY aHAIUTUYECKOW UM IPAKTUYECKON
OTYETHBIE paboThl C TOMOIIBIO KOMIIBIOTEPHBIX MTPOTPAMM.
MaTepuabl. 3HaTtp obmue mpaBuia 0oPopMIICHUS aHATUTHICCKIX Bricokuii
Baaaerns HaBBIKAMU Y OTYETHBIX MaTEPHAJIOB. YPOBCHb
HCIIOJIb30BAHNUSA YMeTh JOrM4YHO U KOMITAKTHO O(OPMIISITH OTYETHI O

Komnerenuuss UK-5. Crioco6HOCTh MPUMEHATh METOJIUKH PACUCTOB MU OCHOBHBIC

METOJIBI UCCIIENOBAHU.

Ouenka ypoBHs ¢pOPMHUPOBAHHOCTH KOMIIETEHIIMHU

pacyeToB U METOIbI
JMHEWHOU anreOphl U
MaTeMaTHU4eCKOro
aHaIu3a.

Ymerb peuiaTbh TUNIOBBIC MATEMATHYCCKHUEC 3aJa1H.
Baangers 0a30BBIMH HaBBIKAMH MMPUMCHCHU
MAaTEMAaTUYCCKOTO HHCTPYMCHTApPUA I pCHICHUS
OKOHOMMHYCCKHUX 3aJa4.

Iokazarenu Kpurepun oneHuBaHus KOMIIETCHIUH Ikana

OLICHUBAHNSA OLICHUBAHUHA
3HaTH OCHOBHBIE 3HAaTBh OCHOBHBIE MOHATHUS U METOABI JINHENHOU IToporossrit
MIOHATHUS, METOAUKHU ayreOpbl M1 MaTEeMaTUYECKOTO aHaJIH3a. YPOBEHb
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Ymers pemars
THIIOBBIC
MaTeMaTUUCCKHUEC
3a/1ayu, CTPOUTH U
aHAIN3UPOBATH
MaTeMaTUIECCKHE
MO/IEJIH, IPUMEHSATD
MaTeMaTUIECCKHE
METO/IBI JISl PEIICHUS
MIPUKJIAHBIX 3a]1a4.
Baagers HaBBEIKaMU
MIPUMEHEHUSI
MaTEeMaTHIECKOTO
WHCTPYMEHTapUs IS
perieHus
SKOHOMHYECKUX
3aJ1a4.

3HATh OCHOBHBIC MTOHSATHUS, METOJIUKH PACUETOB U
METO/IbI IMHEHHOW anreOpbl 1 MaTeMaTHIEeCKOTO
aHajau3a.

YMersb peniatb TUIOBbIE MATEMATUYECKUE 3a/1a4H,
MPUMEHATh MATEMATUYECKUE METObI JIJIs1 PELICHUS
TUMNOBBIX NPUKJIATHBIX 33/1a4.

Buagerb HaBbIKAMH NPUMEHEHHUS MATEMAaTHYECKOIO
WHCTPYMEHTApHUs JUIA PEUIEHUS OSKOHOMHYECKHX
3ajaad.

IIponBuHyTHIN
YPOBEHb

3HATh OCHOBHBIC TIOHSATHUS, METOJIUKH PACUETOB U
METO/Ibl TUHEHHOU aJIreOpbl U MaTEMATUYECKOTO
aHajan3a.

YMeThb penratb TANOBBIE MATEMAaTUYECKUE 3a/1a4H,
CTPOUTH U AaHATU3UPOBATH MATEMATUYECKUE MOJIEIIH,
MPUMEHSATh MATEMATUYECKUE METOIbI JISl PELICHUS
NPUKIAAHBIX 3a7a4.

Buagerb HaBbIKAMH NPUMEHEHHUS MATEMAaTHYECKOIO
WHCTPYMEHTApUs JIst peneHnusl 3KOHOMUYECKHUX
3ajad.

Bricokuii
YPOBEHb

Komnerenuusi IIKH-3. CriocoOHOCT, MPUMEHSATh MaTEMAaTHYECKUE METOABI IS

peuicHus CTaHAAPTHBIX HpO(bGCCI/IOHaHBHLIX @HHaHCOBO-BKOHOMH‘ICCKHX 3aa4y,

HHTCPIIPETUPOBATD ITOJTYUYCHHBIC MATCMATUYCCKUC PC3YIIbTATHI.

Ounenka ypoBHsi cGOPMUPOBAHHOCTH KOMIIETEHIIMHU

IMoka3zaresnu Kpurepun oueHuBaHusi KoMneTeHIIHI Hlxana

OLlCHUBAHUSA OLICHUBAHUA
3HaTh OCHOBHBLIC 3HaTh 0a30BbIe MAaTEMATHYECKHE ITOHSATHS U METOBI, [ToporoBsrit
MaTEMaTUYECKHUE HEOOXOAMMBIC JUIsl PeIICHUS CTaHIAPTHBIX YpOBEHB
MOHATHUA XU METOBI, (hMHAHCOBO-PKOHOMUYECKUX 3a]1a4.
HEOOXOIMMEIE IS YMeThb peliath TUIIOBBIE MAaTEMaTUYECKUE 3a/1a4H,
peuenus HEO0OXOAMMBIC MPH PEIICHUH CTaHIAPTHBIX
CTaHJApPTHBIX (hMHAHCOBO-PKOHOMUYECKUX 3a]1a4.
(hMHAHCOBO- Baaaerb HaBbIKaMU MaTEeMaTUYECKOTO
3KOHOMHUYECKUX MOJIETMPOBAHUSA HEKOTOPBIX IKOHOMUYECKUX
3a/1a4. SIBIICHUW W TIPOIIECCOB.
YmMmers pemrars 3HaTh 0a30Bble MaTEMATHUUECKUE OHITUS U METOAbI, | [IpoABUHYTHIN
TUIIOBbIE HEO0OXOAMMBIC JUIsl PEIICHUS CTaHIAPTHBIX YPOBEHb
MaTE€MaTUYECKHE U (hMHAHCOBO-PKOHOMHUYECKUX 3a]1a4.
(buHaHCOBO- YMers pearbh TUIIOBBIE MATEMAaTUHYECKUE U
3KOHOMHUYECKUE (bMHAHCOBO-PKOHOMUYECKHUE 3aaUH.
3a]1a4H, Baaaerb HaBbIKAMU MaTEMaTHUUYECKOTO
WHTEPIPETUPOBATH MOJIETIMPOBAHUS DKOHOMUUYECKHUX SIBJICHUHN U
IOJIy4YE€HHBIE MPOLIECCOB.
pE3yIbTaTHI. 3HaTh OCHOBHBIE MaTeMaTHYECKHE ITOHATHS U Bricokuit
Baanerb HaBBIKAMU METOIbI, HEOOXOIUMBIE IS pemeHns CTaHJapTHBIX YpPOBCHb
MaTEMaTUYECKOTO (hMHAHCOBO-PKOHOMHUYECKUX 3a]1a4.
MOJEIUPOBAHUS
3KOHOMHUYECKUX
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SIBJICHUU U YMersb perath TUIIOBBIE MATEMAaTUYECKUE U
MPOLIECCOB. (hMHAHCOBO-PKOHOMUYECKUE 3aa4H,

HHTEPIIPETUPOBATH ITOJIYyYCHHBIE PE3yJIbTaThI.
Baanerb HaBbIKAMHU MaTEMaTUYECKOTO
MO/JIEITMPOBAHUS SKOHOMUYECKUX SIBJICHUN U
IIPOLIECCOB.

OL[CHK& M0 AUCHUIIIMHE MOKCT BBICTABIIATHECA Ha OCHOBE CPCIAHETO Oaiia 1o

BCEM KOMIIETEHLIUSIM, (POPMUPYEMBIM TUCHUTUTHHOM.

7.3. TunoBble KOHTPOJIBHBIC 3a/IaHUA WIH UHBIC MaTECpPHAJIbI, HCOﬁXOI[I/IMI)Ie AJIA

8.
9.

OLICHKM 3HAHUM, BJIAACHUH, YMECHU U
Bomnpocs 1151 moAroToBKM K 3Kk3aMeny (1 cemectp)

MmuosxecTBo. Oniepanuu Hajg MHOXecTBaMU. KoHEUHbIE, CUETHBIE U HECUETHBIC
MHOecTBa. OTpaHMYEHHbIC U HEOTPAHUYEHHbIE MHOKECTBA.

KommuiekcHbie 4ymcna uW  JACHCTBUS Haja HUMHU. AjreOpanueckas U
TPUTrOHOMETpUYeCcKas POPMbI 3aMTUCH KOMITJIEKCHBIX YUCE.

[Tonsitue ¢pynkuun. CBoricTBa (YHKITUN OJTHOM MEPEMEHHO.
OYHKIHOHAJIBHBIE 3aBUCUMOCTH B SKOHOMHKE.

UucnoBble MOCIEN0BATENBHOCTH, MPEJIEI MOCIEI0BATEIIBHOCTH U €r0 CBOMCTBA,
MOHOTOHHBIE, OTPAHUYEHHBIE MOCIEI0BATEIBHOCTH.

IIpocTeie W cHoxkHbIE TpOUEHTHL. Hapamenue © IHUCKOHTUPOBAHUE.
HenpepbiBHOE HauncaeHrEe MPOLEHTOB.

[TayTrHOOOpa3Hast MO/ENb PHIHKA OJTHOTO TOBApA.

Yucnosoii paa. CxoaumocTs psga. Cymma psija.

[Ipenen dbyHkuuu B TOYKE U HA OECKOHEYHOCTH.

10.beckoHeuHO Majibie M1 OECKOHEUHO OOJBITNE (PYHKITHH.

11.11epBblii U BTOPOM 3aMevaTeIbHbIE MPEIEIbI.

12.CpaBHeHne 0€CKOHEYHO OONBIINX U OSCKOHEYHO MabIX (DYHKITHH.

13.HenpepbIBHOCTh (QYHKIIMU B TOUKE W HA MHOXeCTBe. CBONCTBA HEMPEPHIBHBIX

byHKLIMIA.

14. Touku pa3pbiBa U UX KJlacCU(pUKAIUSI.

15. AcumnToTsl rpaduka GyHKIIUH.
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16.IIpousBoaHast pyHKIMHU, €€ TEOMETPUUECKUI CMBICII, CBOMCTBA MPOU3BOAHOM.

17.1TpousBoiHAs CIOKHOW U HESIBHO 3aIaHHOM (DYyHKIIUM.

18.IlpenenpHble U CpeAHHE BEIUYMHBI B 3KOHOMHUKE (Ciay4yall (PYHKIUU OJHOU
EPEeMEHHOMN).

19.Cpennsis U TodeyHash SNACTMYHOCTh (GYHKUMU (ciaydail (yHKIMH OIHOM
EpEeMEHHOMN).

20. luddepenuupyemocts  pyHkiuu, mnepBbld  auddepeHunan  u - e€ro
Tr€OMETPUYECKUIN CMBICII.

21.0cHoBHBIE Teopembl U PepeHlnanbHOTO ucYHcieHusd: JemMma @Depma,
teopeMsl Poiisa u Jlarpanxa.

22.IlpaBuno Jlonurans pacKpbeITHsI HEOIIPEACICHHOCTEN.

23.MOHOTOHHOCTH QYHKIIMHU. Y CIIOBE MOHOTOHHOCTH.

24.OxctpemyM (pyHkimu. Heo6xoauMble 1 1OCTaTOUHBIE YCIOBUS AKCTpEMyMa.

25.HaunOosnbliiee 1 HaMMeHbIIIee 3HaueHUE (PYHKIMU Ha OTPE3KE.

26.TIponsBoanbie 1 nuddHepeHITHAIBI BRICITHX TTOPSIIKOB.

27.Dopmyna Teitnopa. Popmyna MakiopeHa.

28.PaznokeHue aneMeHTapHbIX GyHKIHHN o popmyrne MakiiopeHa.

29.Beimykinocts rpaduka pynkuun. Touku nmeperuoda.

30.ITepBooOpasnHas. HeonpeaeneHHbIil HHTETpaJI M €T0 CBOWCTBA.

31.0cHOBHBIE METOJbl MHTETPUPOBAHUS: 3aMEHA MEPEMEHHON, UHTETPUPOBAHUE
0 YaCTSM.

32.Omnpenenennsiii uaterpai. ®opmyna Herotona-Jleitbuua.

33.Cpennee 3HaueHUE (YHKIIMH.

34.Hecob6cTBennbie naTerpansl. MaTerpan [lyaccona.

35.1IpoctpanctBo R". MHuoxecTBa B mpoctpancTBe R". DyHKIHNHM HECKOIBKUX
HepEMEHHBIX.

36.IIpumeps! pyHKLINN HECKOJIBKUX NEPEMEHHBIX B YKOHOMUKE.

37.1lpenen u HeMpepHIBHOCTH (DYHKIINH HECKOJIBKUX MEPEMEHHBIX.

38.YacTtHbie Mpon3BOHbIE (HYHKIIUN HECKOIBKUX MEPEMEHHBIX.

39. JIuddepermupyeMocTts u quddhepeHnran GyHKINH HECKOIbKHX ITEPEMECHHBIX.
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40.1IpenenbHble U CpeIHUE BEIMUYHUHBI B SKOHOMHUKE (CiTyyail (PyHKIIMHM HECKOIBKUX
MEPEMEHHBIX).

41.Cpenssisi ¥ TOUYE€YHAsl 3JACTUYHOCTh (PYHKIUU (Ciaydyall (PYHKIIMH HECKOIBKHX
EPEMEHHBIX).

42.TTpou3BoHas CIOKHON (QYHKITUH.

43.TIpou3BoiHAs MO HAMPABJICHUIO U TPATUCHT.

Bonpockl 17151 MOATOTOBKH K 3K3aMeHy (2 cemecTp)

1. JlokanbHblil 3KCTpeMyM (GYHKUMHM HECKOJBKUX INepeMeHHbIX. HeoOxoanmbie
YCIJIOBHS JIOKAJIBHOTO SKCTPEMYyMa.

JlocTaTouHOE yCIOBHE JJIS Cllydasi ABYX HE3aBUCUMBIX [IEPEMEHHBIX.

VY ci10BHBIN SKCTpeMyM. MeTOo1 OICTAHOBKHU.

YcnoBHbIN 3kcTpeMyM. Meron MHOxkuTenen Jlarpanxka.

I'moGanpHBII SKCTPEMYM.

KpaTHBIG HHTCT'paJIbI. CBGI[GHI/IG KpaTHOI'O MHTCTPalia K IOBTOPHOMY.

N o a bk~ DN

O6mee pemenue aAuQPGEepeHIUATBHOIO YypaBHEHHs. YacTHbIE pEIICHHUS

muddepennnansHoro ypaBuenus. 3agada Komu.

8. YpaBHeHus ¢ pa3aesionMUCs epEeMEHHBIMU.

9. OmHopoaHbIE ypaBHEHUS TIEPBOTO MOPSIKA.

10.JIuneliHOe ypaBHEHHE MIEPBOTO MOPSIIKA.

11.YpaBuenue bepnysmiu.

12.JIuneitabie muddepeHnranbHbIe ypaBHEHUS c MOCTOSIHHBIMU
K03 hUIMEeHTaMH.

13.YcroitunBocTh pemenus. Kpurepuii ycTOWYUBOCTH.

14. ApudmeTrndeckre BEKTOPHI.

15.Marpuupl. JIuHeliHble omnepanuu Haj MaTpulamu. TpaHCIOHUPOBAHUE
Mmatpulbl. [IpousBenenne matpui.

16.OnemeHTapHbBIe TPeoOpa30BaHUS HAJl CTPOKAMU U CTOJIOIIAMU MaTPHII.

17.Teopema o npuBeCHUU MPOU3BOJIBHON MAaTPUILIBI K CTyneHuaTol gopme. Panr

MaTpHIEBL. HeBI)IpO)KI[eHHOCTB KBaJApPaTHBIX MAaTpPHII.

30



18.06parHas marpuua.

19.0mnpenenurens kBaapatHod Matpuubl. CBoiicTBa ompenenutend. Kpurepuii
HEBBIPOKJICHHOCTHA MaTPULIBL.

20.Cucrema nuHEWHBIX anreOpanueckux ypaBHeHuil. Teopema Kponekepa-
Kanennm.

21.1Ipsimble HA TITOCKOCTH.

22.TlpsiMbie ¥ TUIOCKOCTH B IPOCTPAHCTBE.

23.CucTtemMbl JIMHEMHBIX anreOpanvyecKux HEpPaBEHCTB M MX MCIOJIb30BaHUE B
SKOHOMHKE.

24.JIuneitHoe (BEKTOPHOE) MPOCTPAHCTRO.

25.JluHeitHas 3aBUCMMOCTH (HE3aBHCHMOCTb) CHCTEMBbI BEKTOpOB. bazuc u
Pa3MEPHOCTb JINHEMHOTO MTPOCTPAHCTBA.

26.JIuneitnbie npeoOpa3zoBanus npocTpancTBa R" (JIMHEHbIE OnepaTophl).

27.CoOcTBeHHbIE 3HaYEHUSI U COOCTBEHHBIE BEKTOPHI MaTPHUIIbI.

28.JluneitHas Moaenb oOMeHa (MOENb MEKTyHapOAHOU TOPTOBIIN).

29.CummeTpHuyuecKre MaTpUIIbl U KBaJIpaTHUYHbIE (DOPMBI.

30.1IpuBenenue kBaapaTUYHOM (POPMBI K HOPMATLHOMY U KAHOHUYECKOMY BUY.

31.KpuBbie BTOPOTO MOPSIAKA.

32.1lpumepsl TUHEHHBIX ONTUMHU3AIMOHHBIX MOJICJICH B 9KOHOMHKE.

33.IloctanoBka ©  pa3iauyHbie  (GopMBI  3amMcH  3ada4d  JIMHEHWHOTO
nporpaMMHpoBaHus. ['eoMeTpuyeckass HUHTEpIpeTanus 3aJadyd JUHEWHOTO
IpOrpaMMHPOBAHUSL.

34.Kanonnueckas ¢opMa 3amadul JTUHEHHOTO MpOrpaMMHpoBaHus. JlomycTumbie
pemienusi. CBoMCTBa 00J1aCTH JOMYCTUMBIX PEIICHHM.

35. AITOpUTM CUMIUIEKCHOTO METO/Ia TUHEHHOTO TTPOTPaMMHUPOBAHUS.

36.CUMIUTEKCHBIH METOJ KakKk METOJ HampaBiICHHOTO Tiepedopa Oa3MCHBIX
JONYCTUMBIX peleHuil. Kpurepuii onTuMaabHOCTH.

37.CumMeTpHudHas Tapa JTBOWCTBEHHBIX 33/1a4. DKOHOMUYECKAss WHTEPIPETAIIHS

JIBOMCTBECHHOM 3a1a4H.
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3.

38.0CHOBHOE HEPaBEHCTBO TEOPUMU JBOWCTBEHHOCTH, €ro HSKOHOMHUYECKas
MHTEPIPETAITHS.

39.Manas Teopema JBONCTBEHHOCTH.

40.]]locTaTOYHOE YCIOBHE ONTUMAIBLHOCTH IMaphl B3aMMHO JBOMCTBEHHBIX 3a/1a4.

41.TlepBast 1 BTOpasi OCHOBHBIE TEOPEMBI TBOMCTBEHHOCTH, MX T€OMETPHUCCKAs H
SKOHOMHYECKAsT HHTEPIPETAIIHS.

42 .HecumMmeTpHuyHas rapa JBOWCTBCHHBIX 3a71a4.

43.TpeTbss OCHOBHas TeOpeMa JBOHCTBEHHOCTH, €€ TeOMEeTpUYecKas |
SKOHOMHYECKAsT HHTEPIPETAIIH.

44 TpancnopTHas 3aaaya.

45.3amava, TBOWCTBEHHAs K TPAHCTIOPTHOM.

46.3aMKHyTass TpPaHCIIOPTHAS 3ajJaya M €€ PEIICHWE METOJIOM ITOTCHI[HAIOB.
DKOHOMUYECKAss MHTEPIIPETAIUS OIICHOK KJIETOK, TOTCHIIMAIOB ITOCTABIIUKOB 1
OTpeOUTEIEeH.

47.BeIpok/IeHHAas] TPAHCTIOPTHAA 3a/1a4a.

IIpumep 3x3aMeHannonHoro ousera (1 cemecrp)

ITepBooOpa3nas. HeonpeneneHHbIii HHTETpajl U €ro CBOMCTBA.

. X*+3x-4
Beraucimre npegen liM—————
x>1 X" —5X" +4

Jlanbl pyHKIUS crpoca Ha HeKoTopklil ToBap D(p) = 82 — 15p — 10p? u pyHkuus

npeioxkenus storo tosapa S(p) = 2p + 3p — 2, re P — LeHa ToBapa B pyOIsX.

Brluucnure 351acTUYHOCTD CIIPpOCa 110 OCHC B TOYKE PIHOYHOI'O PABHOBCCH.

4.
5.

HaifTn npoMexyTKH MOHOTOHHOCTH GyHKImH Y =1— X%,

[Tpon3BOAMTENHHOCTS TPYJa OJHOTO PabOYero 3a OJHY CMEHY OMHCHIBACTCS

dynkmmeit p(t) =8t —0,5t*, rae t — Bpems B yacax, 0 < t < 8. Onpenenure 06beM

BBITTyCKa TPOAYKITUH 32 5 pabounx gHEH Opuramou, CoCTosIIeH U3 7 YeIOBEK.

6.

Haiinure mpomssomnyio ¢yukuum f (1) =F(K(t),L(t)) B Touke t=0, ecam

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

IIpumep 3Kx3aMeHALMOHHOIO0 OMJIeTa (2 cemecTp)

Onpenenutens KBaapaTHOW MaTpulibl. CBOMCTBA ONMPEICIUTENS.
Uccnenyiite Ha skcTpeMyM byrkmmio f (X, y) =X —8Iny —2Inx+ y2.
Pemure nuddepenumansioe ypasHenue Yy =(1—y)x.

Hccnenyiite Ha TMHEMHYIO 3aBUCUMOCTb CUCTEMY BEKTOPOB

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

PemuTe cuctemy TuHEHHBIX anreOpandyeckux ypaBHEHUN
2X, + X, — 3%, — 2X, =2,
3%, + X, —2X; —2X, =2,
X, + X, —4X; —3X, =3.
[IpennpusdTre npou3BOAUT NPOAYKIIUIO ABYX BUIOB, UCITOJb3YS IIPU ITOM PECYPCHI

13
Tpex BUAOB. M3BecTHa TexHosormyeckas Marpuna A=| 1 1 | U BEeKTOp 3amacos

20
90

b=| 50 |. U306pa3uTe MHOXECTBO BO3MOXKHBIX TUIAHOB Mpon3BoaAcTBa. COCTaBbTE
80

IJIaH TPOU3BOJICTBA, OOECTICYMBAIOIIMI IOJIydEeHHE HAWOOJbIIEH BBIPYYKH OT

MPOJTAKK W3JICIIUMA, €CIU IIeHA W3eaus nepooro Buaa cocrabisgeT 3000 pyo., a

n3aenust Broporo Buaa — 1000 pyo.

7.4. MeTonu4yeckue MaTepuaJibl, Onpeaeasiioniue npoueaypbl OueHuBaHUSA
3HAHMI, YMEHU U U BJIaJeHUI

CoOTBETCTBYIOIIME MPHUKA3bl, PACHOPSIKEHHUSI PEKTOpAaTa O KOHTPOJIE YpPOBHS

OCBOEHUS JUCLMIUIUH U CPOPMUPOBAHHOCTH KOMIETEHIIUNA CTYJEHTOB.
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8. IlepeyeHb OCHOBHOI M JONOJIHUTEIbHOH Y4eOHOM JIUTEPATYpPbl

OcHoBHas1 iUTEpPaTypa

. Beiciiast MaTemaTuka /i1 5)KOHOMUUYECKOTO OakajiaBpraTa: yY4eOHUK U MPAKTUKYM
/ H.II. Kpemep [u ap.]; mox pen. H.III. Kpemepa. — 4-e uzn.; nepepad. u nom. —
M.: FOpaiit, 2012, 2014 — 3BC FOpaiir.

. MaremaTHKka /11 5KOHOMHUCTOB U MEHEXKEPOB [IIEKTPOHHBIN pecypc]: YueHuk [
nox pea. H.II. Kpemepa. — M.: Knopyce, 2015. 9BC: book.ru

. MaremaTuka Jyisi 5KOHOMHUCTOB U MEHEIPKEPOB [3JIeKTpOHHBIN pecypc]: [IpakTukym
: yaueobHoe nmocooue / H.III. Kpemep, b.A. Ilytko, M.H. ®puaman / mox pen. H.III.
Kpemepa. — M.: Knopyc, 2015. 3bC: Book.ru

. Beiciiasi martematuka [3JIEKTpOHHBIM pecypc]: YUeOHUK W TPAKTUKYM IS
akagemudeckoro 6akanaBpara / M. b. Xpunynosa [u np.] ; mog obmr. pea. M. b.

XpunynoBoi, 1. U. Lpiranok. — M. : I3narensctBo FOpaiit, 2017 — 3bC IOpaiir.

JonoHuTeIbHAS JUTEPATypa

. MaremaTtuka B skoHomuke. Y.1: JIuneitHas anrebpa, aHaIUTHYECKasi T€OMETPHUS U
nuHelHoe nporpammupoBanue: yueoHuk / A.C.ComogoBHUKOB [u ap.]. — 3-¢ u3m.,
nepepad. u gorn. — M.: ®unance u cratuctuka; MHOPA-M, 2011.

. Coopnuk 3amau 1o kypcy "Martematuka B skoHomuke". B 3 4. Y. 1: Jluneitnas
anrebpa, aHaJIUTHYECKas TEOMETPUS W JIMHEHHOE MPpOTrpaMMHUPOBAHHUE: Yy4eOHOE
nocobwue / moj pen. B.A. babaiinesa u B.b. ['ncuna.— M.: ®uHAHCH ¥ CTAaTHCTHKA,
2013.

. Marematnka B OdKoHOomuKe. Y.2: MaremaTuyeckuid aHaim3: y4eOHHWK /
A.C.CononoBaukoB [u ap.]. — 3-¢ m3a., nepepad. u gon. — M.: dOuHaHCH U
cratuctuka; Mudpa-M, 2011 .

. CoopHuk 3agau mo Kkypcy "Marematuka B »skoHomuke". B 3 u. Y. 2:
MaremaTtnueckuil aHanu3: ydeOHoe nocodue / moa pen. B.A. babaiiuesa u B.b.

I'mcuna. — M.: ®uHaHCHI U cTaTucTUKa, 2013.
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9. Kpacc M.C. OcHOBbl MaTeMaTUKU M €€ NPWIOKEHHS B SKOHOMHUYECKOM
oOpazoBanuu: yueOHuk / M.C. Kpacc, b.II. YynpbiHoB — 5-€ u31., UCHp. U AOI. —
M.: leno, 2006.

10. Kpacc M.C. Matematuka aJjii SKOHOMHUYECKUX CIICIUAIBHOCTEH: yd4eOHHK /
M.C. Kpacc . — 4. uzn., ucnp. — M.: Jleno, 2005, 2002.

11. Kpemep H.III. Marematuka ajii 5KOHOMHCTOB: OT apU(METUKH [0
HPKOHOMETPUKH: yueOHo-crpaBoyHoe nocodue / Kpemep H.I., ITytko b.A., U.M.
Tpumusn.; ®unynuepcutet; nox pea. H.I. Kpemepa.— 4-e usn., nepepab. u
non.— M.: FOpaiit, 2015.— 724c.— DbC IOpaiir.

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. Ilepeuenb pecypcoB HH(OPMAINUOHHO-KOMMYHHKAIIMOHHOM ceTH
«AnTepueTr»

1. Nudopmarmonno-odpazoBarenbHblii moptan (dDUHAHCOBOTO YHUBEpPCUTETA IPHU

[TpaButenscTBe Poccuiickoit denepanuu http://portal.ufrf.ru/.

2. CailT nenapTaMeHTa aHaldW3a JAaHHBIX, NPUHATUS pEIICHUH U (QUHAHCOBBIX

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

3. bubnmuoreuno — wHbOpManMOHHBIA KOMIUIeKC DUHYHHMBEpCHTETa TIPH

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

4. Penozutopuit OUHYHHBEpPCUTETA IIpH [IpaBuTenbcTBE P®.

http://repository.vzfei.ru.

10. MeToanueckue yKkazaHus JAjs 00y4alUUXCs 10 OCBOEHUIO
AUCUMILTHHBI
enp MeToaMYECKUX pPEKOMEHJalMii — oOecneyuTh CTYJAEHTY OakajaaBpuara
(manee — CTyIEHTY) ONTUMAJIbHYIO OPTaHU3AIUIO TPOIECCa U3YUCHHUS] TUCIUTUINHBI, a

TaK)Ke BBIMOJIHEHUS Pa3IMYHbIX (OPM CaMOCTOSITEILHON pabOTHI.
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Memoouueckue pekomenoayuu no U3y4eHUI0 OUCYUNIUHDL

CryneHtam HEOOXOIMMO O3HAKOMUTHCS:

- ¢ cojiep:kaHreM paboueit mporpaMMbl TUCIUIUIMHEL (Hanee — PITJI), ¢ uensamu u
3a/1auaM¥ JUCLUUIUIUHBI, €€ CBA3SMH C APYTHUMHU JUCHUIUIMHAMHU 00pa30BaTeIbHOM
MIPOrpaMMbl, METOIMUECKUMHU pa3zpabOTKaMH MO JAHHOW TUCIUIUIMHE, UMEIOITUMUCS
Ha 00pa3oBaTeIbHOM IOpTaje M calTe JemnapraMeHTa, ¢ TpauKkoM KOHCYJIbTaIUil
npenoaaBaTesieil JaHHOU Kadeapsl.

Pekomenoauyuu no no02omoeke K 1eKUUOHHbIM 3AHAMUAM
(meopemuueckuii Kypc)

N3ydenne nUCHUIUIMHBI TpeOyeT CUCTEMATHYECKOTO W TOCJIEA0BATEIBLHOTO
HAKOIJICHUsI 3HAHWM, CJIEIOBATENIbHO, MPOMYCKH OTACIBHBIX TEM HE TO3BOJSIOT
IyOOKO OCBOUTH MpeameT. MIMEHHO MO3TOMY KOHTPOJb HaJl CHUCTEMaTUYECKOM
paboTOM CTYJIEHTOB BCET/1a HAXOAUTCS B IICHTPE BHUMAHUS JIeTIapTaMeHTa.

CryneHtaM peKOMEHIYETCS:

- TIepell Kax oW JIEKIIMEH MpocMaTpuBaTh pabouyyro MporpamMmy JUCHUIUIHHBI,
YTO MO3BOJUT COKOHOMUTH BPEMSI HA 3alMCHIBAHUE TEMBI JIEKIIUH, €€ OCHOBHBIX
BOIIPOCOB, PEKOMEHYEMOM JINTEPATYPHI;

- Ha OT/IEeNIbHBIC JIEKIIMU MPUHOCUTH COOTBETCTBYIOIINN MaTepuail Ha OyMakKHBIX
WA JJIEKTPOHHBIX HOCHUTENSAX, MPEIACTABJIECHHBIM JIEKTOPOM Ha mnoprtaie. JlaHHbId
Marepuan Ooynet 0XapaKTEepHU30BaH, MIPOKOMMEHTHPOBAH, JOTIOJIHEH
HETMOCPEACTBEHHO HE JIEKIUU;

- TIepe1 OUYepeaHOM JeKIMel He00X0IMMO MPOCMOTPETH IO KOHCIIEKTY MaTepualn
npeasiaymed nekuuu. llpu 3aTpyAHEHUSX B BOCIPUATHU MaTepHualia CleayeT
00paTUTHCS K OCHOBHBIM JINTEPATYPHBIM UCTOYHHKAM, €CJIM pa300paThCs B MaTepHae
OIISITh HE YAAJIOCh, TO OOPATUTECH K JICKTOPY (TI0 TpaduKy ero KOHCYJIbTAIHI) WA K
MpenojaBaTel0 Ha MPAKTUYECKUX 3aHATUSIX. He ocTaBnsiite «OenbIX MATEH» B
OCBOEHUHU MaTepuaa.

Pekomenoauuu no noozomoeke K npaKkmu4eckum (CEMUHapCKum) 3aHAmuAmM

CryneHtaM Cleayer:
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- NPUHOCUTH C COOOM pPEKOMEHJOBAHHYIO MpENoJaBarelieM JUTepaTypy K
KOHKPETHOMY 3aHSTHUIO;

- 10 OYEPETHOT0 MPAKTUUYECKOrO 3aHATHS IO PEKOMEHJOBAHHBIM JTUTEPATYPHBIM
HMCTOYHUKAM TpopaboTaTh TEOPETUUYECKUM MaTepuan, COOTBETCTBYIOUIEH TEMBbI
3aHSTHA,

- TpU TOATOTOBKE K TMPAKTHYECKUM 3aHSATUAM CJeAyeT o0s3aTelbHO
UCIIOJIH30BaTh HE TOJIBKO JICKIIUU, HO U JPYTYIO YUeOHYIO IUTEPATYPY;

- B Hayaje 3aHATUM 3aJaTh MPENOAAaBaTENII0 BOMPOCHl IO MaTepuany,
BBI3BABIIEMY 3aTPyJAHEHUS B €ro MOHMMAHWM W OCBOCHUH, MPU PEIICHUM 3ajad,
3aJJaHHBIX JJIs1 CAMOCTOSITEILHOTO PEIICHUS;

- B X0JI€ CEMUHapa JAaBaTh KOHKPETHbBIC, YETKHNE OTBETHI IO CYIIECTBY BOIIPOCOB;

- Ha 3aHITUU JOBOJAUTH KaXJAyl 3aJady J0 OKOHYATEIbHOIO pEIICHUSs,
JIEMOHCTPUPOBATh TOHUMAHHE TPOBEJACHHBIX PacyeTOB (aHAIM30B, CHUTYallUid), B
ciIy4ae 3aTpyJHEHHI oOpamiaThCs K IpernoaBaTelio.

Memoouueckue pexomeHoayuu no 6bINOJIHEHUIO PA3TUUHBIX (PopMm
CaAMOCMOAMENbHBIX 0OMAWHUX 3A0AHUTI

CamocTosTenbHast paboTa CTy/ICHTOB BKJIIOYAET B c€0sI BRIMOJHEHNE PA3INYHOTO
pojaa 3aJaHuid, KOTOpblE OPUEHTHPOBAHBI Ha 0oJiee TIIyOOKOE yCBOCHHE Marepuaja
u3y4aeMor IUCHMIUIMHBL. K BBITIOJIHEHUIO 3aJaHUM JJII CaMOCTOSATEIIbHONW PadOThI
IPEABSIBISIOTCS  CAEAyIoNMe TpeOOBaHMS: 3aJaHUsl  JIOJDKHBI  BBIMIOJHSITHCS
CaMOCTOSITEILHO U MPEJICTABISATHCS B YCTAHOBJIECHHBIM CPOK, @ TAK)KE COOTBETCTBOBATH
YCTaHOBJICHHBIM TPEOOBAHUSM I10 O(POPMIICHHIO.

Crynenram ciieayer:

- PYKOBOJCTBOBAThCA TpaUKOM CaMOCTOSATEIBHOW pabOThI, OIpPEIACICHHBIM
PII;

- BBIMIOJHATH BCE IUIAHOBBIC 3aJlaHMs, BbIJIaBa€MbIe IMperojiaBaTesieM s
CaMOCTOSITEILHOTO BBITTOJHEHHS, M pPa30upaTh Ha CEeMHHApax M KOHCYJIbTAIUSX
HESICHBIE BOTIPOCHI;

- HCTOJIb30BaTh IIPH IIOATOTOBKE HOPMAaTHUBHBIE JOKYMEHTHI (DUHAHCOBOTO

YHHUBEPCUTETA,;
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- IpY OJATOTOBKE K AK3aMEHy NapajijiesIbHO NpopadaThiBaTh COOTBETCTBYIOLINE
TEOPETUUYECKUE U TPAKTUUECKUE PA3/IE€Ibl JUCIUIUIUHBI, (DUKCUPYS HESICHBIE MOMEHTBI
IUIsl X 00CY>K/I€HUS Ha MJIAHOBOUW KOHCYJIbTALIUU.

Memoouueckue pexomenoayuu no pabome c aumepamypou

JIrobass  popma camocToATEeNbHOM  pabOTHl  CTyleHTa (MOArOTOBKa K
CEMUHAPCKOMY 3aHATHIO, BHIIOJHEHUE KOHTPOJIBHOU pabOThl, HAUMHAETCS C U3YUCHHS
COOTBETCTBYIOIIEH JTUTEPATYphl Kak B OMOIMOTEKE, TaK U I0MA.

K kaxnoit Teme yueOHON JUCHUIUIMHBI T000paHa OCHOBHAS U JOTOTHUTENbHAS
auTepaTypa.

[Ipu pabote ¢ nuTepaTypoil peKOMEHyeTcs eNaTh 3alucu. 3anucu B TOH WIH
UHOM ¢dopMe HE TOJIBKO CHOCOOCTBYIOT TMOHMMAHHMIO U YCBOCHHUIO H3y4aeMOTO
MaTepHala, HO U MIOMOTal0T BbIpabaThIBaTh HABBIKU SIBHOTO U3JIOKEHUS B TUCbMEHHOU
(dopMe Tex UM UHBIX TEOPETUUYECKUX BOIIPOCOB.

Memoouueckue ykazanusa no npo6edeHuI0 RPAKMuU4ecKux 3aHAmul
[lo cTpykType npakTHYecKue 3aHATHsS CleAyeT pa3[eNuTh Ha ydeOHble U

KOHTPOJIbHBIC.

Vuebnvie npaxmuueckue 3ausamusi CTPYKTYPHO COCTOAT W3 CICIYIOIIMX
KOMIIOHEHT:
1. mpoBepka HAIWUYHS BBITOJHEHHOTO 3aJaHHs CAMOCTOSTEIBHONH PabOThl KaXKIOTro
CTYICHTA;
2. BBIOOpOYHAs MPOBEPKA KOPPEKTHOCTHU BHITIOTHEHHSI IOMAIITHETO 3a/1aHMUS;
3. pa300p TUMTUYHBIX OMIUOOK, BO3HUKIIIUX B CAMOCTOSTEILHOMN padoTe;
4. pacCMOTpPEHHE TEOPETHYECKUX BOTPOCOB, CBSI3AHHBIX C TEKYIIUM MPAKTUIECKUM
3aHITHEM;
5. pa300op METO/I0B BHITIOJIHCHUS MPAKTHUECKUX 3aJaHAIA U PEIICHHUS 337124,
6. KOppeKTHpOBKa 3aJaHUM JJIT CAMOCTOSITEIIbHON PabOThI CTYICHTOB.
Koumponvuvle npaxmuueckue 3anamus CTPYKTYPHO COCTOST U3 CIEAYIOIIMX
KOMITOHEHT:

1. mpoBegieHNE ayAUTOPHBIX CAMOCTOSITEIIbHBIX U KOHTPOJIBHBIX PadoT;
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2. IO/IBE/ICHUE UTOTOB U Pa300p TUNUYHBIX OUIMOOK, BOSHUKUIUX MPHU BBHINOJIHEHUU
CaMOCTOSITEIIbHBIX U KOHTPOJIBHBIX PadoT.

CTyzaeHTBI 10JKHBI 00paTUTh BHUMAHUE Ha MEPEeYeHb OCHOBHBIX KOHTPOJIBHBIX
MEpOIPUATUNA, KOTOpbIE TMPOBOASTCS B COOTBETCTBUM C pabdodeil mporpammoit
JTUCLIUIUIUHBL.

KoHKpeTHBIE CpOKH ITPOBEAEHUS ITUX MEPOIIPUATUN CBOEBPEMEHHO TOBOASATCS

A0 CBCACHUS CTYACHTOB.

IIpumepsI 32124 AJ151 ayAUTOPHBIX CAMOCTOSITEJIBHBIX PadoT

. 3X°—4x+1
1. Boraucaure npeaen Gpyakupn lim———-.
x>1 X* —3X+2

1-3
C (1+2x) "
2. Boruucaure npenen pyaxuuu lim| ——

x>0\ 342X
3. B mayrunooOpasnoii Momenu ¢yukmus copoca umeer Bua D(p)=12-3p, a
byukuus npemaoxenus — S(P) =2p —3. HauanbHast neHa paBHa 2 j1.e. Beimumiure
o0mIyr0 GopMyny IS TOCIEAOBATEIBHOCTH IIeH. McciemoBaTh Ha CXOIUMOCTD

JAHHYIO TIOCJIEIOBATEILHOCTh 1IEH.

xe* —5cos x

X2

\J2sin x—x?

4. Haliaure Mpou3BOHYIO QYHKIHH Y =

5. Haiingute mpou3BoAHYIO PYHKIIUU Y =€

6. Haiinnre ypaBHEeHHE KacaTeIbHOU, IPOBEAECHHBIX K I'pad UK HKIIUHA = 2x%e®™
Yp > I p y @y

B TOYKE X, =1.

60
p*+p

. Halimure cripoc Ha TOBap, NpeAebHbINA CIPOC U TOYEYHYIO AIACTUYHOCTH CIIPOCa

7. 3aBUCHMOCTH CIIPOCa Ha TOBAp OT €ro LEHbI Bepakaercs Gpyukuueir D(p) =

1o ueHe npu P = 3 a.e. Yemy OyaeT paBHA CpeliHsIS 3IACTUYHOCTh CIIPOCa 1O IIEHE,

MIPY YBEIIMYECHUU LIEHBI Ha 4%?
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8. Jlauel GyHKIMA crpoca HA HeKoTopsli ToBap D(p) = 82 — 15p — 10p? u pyHkMs
npeanokenus 3toro Tosapa S(p) = 2p? + 3p — 2, rae P — LeHa ToBapa B PyOIsXx.
BeraucimTe 31acTHYHOCTD CIPOCa O [IEHE B TOYKE PHIHOYHOTO PABHOBECHSL.

9. HaifauTte npon3BOAHYIO HEABHO 3aJaHHON GyHKIHH 2X + YX° =Y .

10.T1osHbIC M3AEPHKKU TPU BBIMTYCKE (| CAMHHIl MPOAYKIIMUA BBIPAKAIOTCS (QYHKIMEH
C(0)=32+8q+ 0. PyHKIHMs CIPOCA HA ITY MPOYKIMIO HMEeT BU ¢ =12-0,03p
, TIe p — IICHA CAMHUIIBI MPOAYKIMU. HalauTe MHHUMYM CPEIHHX H3JCPKEK

AC(q)ziq).

q

11.Haifnure sxcTpeMyMsl pyHKmn Y =1—x% ™,

. 6
12.HaiinuTe Hambonbllee M HAaUMEHblee 3HAaueHHe (GyHKUMHM Y =X +——16 Ha

X
OTpe3Ke [1;4].
13.Bberauciure nHTErpa '[ ( —10x* — 7 +cos xjdx :
1-2x
14.BelaucauTe MHTErpa j(x —1)”dx.
2
15. ITocTpoiite ¢durypy, OrpaHUYCHHYIO JIMHUSAMH Y = 8/ x>, y= ? , X=1mn

BBIYUCIIATE €€ TUIOMIAb.
16.IIpou3BOAUTENHLHOCTS TPYyZla pabodero 3a OJHY CMEHY OMHCHIBAECTCS (YHKIIHEH

. 2
p(t) =15t -0,5t , TIe t — BpeMs B 4acax, 0 < t < 8. Onpenenute 00beM BBIIYCKa

MPOYKITUH 32 JICHB JUIsl JAHHOTO pab0vero U CPeTHIOI TPOU3BOAUTEILHOCTD TPYyIa
3a OJIMH 4ac.
dx

(x-1)°

18.HaiinuTe yactHble mpousBoaHbe GyHKIMU Z = In(5%, +3%.X,) .

3
17.UccnenyiiTe Ha CXOMMOCTh HECOOCTBEHHBI HHTETPA _f
1

19.Haiimure npomssomnuyro dymkmuum T (t) = F(K(t),L(t)) B Touke t=0 | ecim
K(t)=0,4t+200 L(t)= 3000e% %t F(K,L)= 4K 025 0.75
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20.Uccnenyiite Ha YKCTpeMyM QyHKIHIO Z = X° +3Xy> —15X —12y +9.
21.Pemmute nuddepennuansroe ypapHerue Yy = (1— y°)X.
22.Pemnte nuddepenumanbHoe ypaBHeHue (2x+1)y' =4+2y.

23.Pemute nuddepenimanbHoe ypaBaenue Y'+ 2y +10y =5.

24.11 'A—123'B—420
Jlanbel Mmatpunpl: A= 5 3 1/ =l 11 1)

Haiimure: a) 2A+3B; 6) AB".
25.PemnTe cuctemy NTMHEHHBIX aareOpandeckux ypaBHEHUN
—2X, +3X, —5%X; =—3
2X, —4X, +5%,=-1 .
X, +2X, — 6%, =-10

26. Vccnenyiite Ha IMHEHHYIO 3aBUCUMOCThH CUCTEMY BEKTOPOB

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

27. Haﬁ,III/ITG COOCTBCHHBIC 3HAa4YCHUA 141 COOCTBEHHBIC BCKTOPLI MaTpPHUIIbI

5 12
A= .

28.Ompenenure,  SBISETCS  JU  MEXKAyHapoAHass  TOProBisl  ABYX  CTpaH

C6aJIaHCHpOBaHHOﬁ, CCJIM BCKTOP HAIMOHAJIBHBIX JOXOJO0B 3THUX CTPaH

9000000000
5000000000 )’

A 0,5 0,9
a CTpyKTYpHAasl MaTpuna A= 05 01/
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29.Ilpeanpuste NpOU3BOAUT MPOIYKILIMIO IBYX BUAOB, UCIIOJIBb3Ys PU ITOM PECYPCHI

2 3
Tpex BUIOB. M3BecTHa TexHosornueckas marpuna A=|1 0 | u BEeKTOp 3amacoB
21
100
b=| 60 |. U300pa3ute MHOXECTBO BO3MOKHBIX IIJIAHOB MPOU3BOACTBA. COCTaBbTE
75

IJIaH TPOU3BOJCTBA, OOECICUUBAIONIMM TMOJYYCHUE HAUOONBIINEH BBIPYYKH OT
POJIAXKU U3JIENIUNA, €CIU 1IeHa u3zenus nepoBoro Buja coctasiser 1000 pyo., a

uznenus Broporo sujaa — 2000 pyo.

11. Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOIMii, HCMOJIb3yeMbIX NMPHU

OCYIICCTBICHUU O6pa30BaT€JII)HOFO nmponecca 1Mo JUCuUIuInHe

11. 1. KoMIieKT JTUIIEH3UOHHOTO MPOTPAMMHOTO 00ECIICUEHNS:
1. Windows, Microsoft Office.
2. Autuupyc ESET Endpoint Security

11.2. CoBpemenHble npodeccuoHalbHbIe 0a3bl JaHHBIX U MHPOpPMALMOHHBIE
CIIPaBOYHBIE CUCTEMBI

1. UudopmarmornHo-npaBoBas cucrema «l apanT»
2. Uadopmarmonno-npaBoBas cucteMa «Koncynsrant [Lmrocy

3. DnekrponHas sHnmKIoneaus: http://ru.wikipedia.org/wiki/Wiki

4.CuctemMa  KOMIUIEKCHOTO  packpeitust ~ uHpopmammu  «CKPUH» -
http://www.skrin.ru/

11.3. CeptudunupoBaHHble MPOrpaMMHBIE U alllapaTHBIE CPEICTBA 3aIUTHI
UH(GOPMAITNH — HE UCITOJIB3YIOTCS

12.MaTepuajibHO-TeXHHYECKasi 6232, HEOOX0AMMAas JIJIS OCYIIeCTBJIEHHUA

Oﬁpa3OBaTeHBHOFO nmponaecca mo IMCUUIIJINHE

JlonyckaeTrcs UCIOJIb30BaHUE MPOEKTOPA.
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