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1. HauMeHoBaHye TUCIUIIINHBI
Marematuxka.

2 IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB OCBOEHHS 00pa3oBaTeIbLHON MPOrpamMMbl
(mepeyeHb KOMIIeTEHLIMI) ¢ YKa3aHMeM HHAMKATOPOB HMX NOCTH/KEHHS W ILUIAHHUPYeMbIX
pe3yJIbTaTOB 00y4YeHHs 0 JUCHHUIINHE

Jucuummna «MareMaTHKay o0ecTieyMBaeT HHCTPYMEHTApUil (OPMUPOBAHUS CIIEAYIOIINX

KOMIIETEHIIMI:
Kox MHanKaTOphI Pe3yabTarnl 00yyeHus (YMeHust
KOMIIET HaumenoBanue HOCTHIKEHHSI U 3HAHHUS), COOTHECEHHbIE ¢
KOMIeTEeHIHH HHIMKATOPAMH JOCTUKEHU S
eHIINH KOMIIETeHIIUH
KOMIIEeTEeHIIUH

[IKH-3 | CiocoOHOCTH 1. I[TpoBoawuT cOOP, 3HaTh: OCHOBHBIC CIIOCOOBI cOOpa,
OCYIIECTBIISATH COOp, | 00pabOTKY M 00paboTku uHbopmaIuu,
00paboTKy H CTaTUCTUYCCKHUI aHAIU3 CIoCO0bI MAaTEMATHYCCKOTO
CTaTHUCTUYECKUN JTAHHBIX JUJIS pelICHUS aHaJM3a JaHHBIX.
aHAJIN3 JTAaHHBIX, (MHAHCOBO-DPKOHOMUYECKUX | YMETh: IPUMCHSTh
MPUMEHSITh 3ajad. MaTeMaTUYECKHUe METOIbI JUIS
MaTeMaTHYECKUC MIOCTAHOBKHU U PEIICHHUS 3a/1a4
METOIBI JUIS aHaJIM3a MPH OlLIEHKE BBIOOpa
pereHus ONTUMAJIBHBIX ITYTSH U METOJIOB
CTaHIapTHBIX JOCTHKEHUS TIeJIeH.
npodeccuoHanbHbIX | 2. DopMynupyer 3HaTh: QpyHIaMEHTaIbHBIE
¢dbuHaHCOBO- MaTeMaTHYECKHE MOHSITUS, UACH aIreOphl U
IKOHOMUYECKUX MOCTaHOBKH (DMHAHCOBO- T€OMETPHH, MATEMATHYECKOTO
3ajad, PKOHOMHUYECKHUX 3aJ1a4, aHaiM3a.
UHTEPIIPETUPOBATh | IEPEXOIUT OT YMeTh: IPUMEHSTH
MOJTy4YeHHbBIC AKOHOMHUYECKHUX COOTBETCTBYIOIIUE
pe3yIbTATHI. MMOCTAaHOBOK 3aJ1a4 K MaTeMaTHYECKHUE aITOPUTMBI U

MAaTCMAaTHYCCKUM MOJCIIAM.

MCTOJbI JJIA MOACIMPOBAHUA
OKOHOMMHYCCKHX 3aJad.

3. CucTeMHO NOAXOINUT K
BBIOOPY MaTeMaTHYECKUX
METOHO0B U
WH(pOPMaAITMOHHBIX

3HaTh: OCHOBHEIC
(GyHIaMeHTaJIbHbIE
MaTeMaTHUYECKHUE UACH, IIOHATHS 1
MIPUHIIUTIBI MATEMATHYECKOTO

TEXHOJIOTUH IS PEILICHUS MOJEIINPOBAHUSA.

KOHKPETHBIX (PUHAHCOBO- YMerb: IpUMEHATh
DKOHOMUYECKHUX 3a]a4 B COOTBETCTBYIOILINE
npodeccuoHanbHOM MaTE€MaTHYECKHE AITOPUTMBI U
o0nacTH. METO/BI JI1 MOJAEIUPOBAHUS

OKOHOMHWYCCKHUX 3a/1a4 B
npodeccnoHanbHOM 00IaCcTH.

4. Ananusupyer pe3ysbTaTsl
WCCIIEJOBAHMUSI
MaTeMaTUYECKUX MoJeel
(bMHAHCOBO-PKOHOMHYECKHX
3aJa4 U JieslaeT Ha UX
OCHOBaHUU KOJINYECTBEHHbIE
Y Ka4eCTBEHHBIE BHIBOJBI U
PEKOMEHIALIUHU 110
MPUHATHUIO PUHAHCOBO-
HSKOHOMHYECKUX PEIICHUH.

3HaTh: QyHIaMEHTAIbHBIC
TIOHSATHSI, UJEN aNreOpsl U
T€OMETPUU, MATEMAaTUYECKOTO
aHanu3a.

YMmerb: NPUMEHATH
WHCTPYMEHTBI COBPEMEHHOMN
MaTEeMaTHUKHU K aHATU3Y
PE3yNbTAaTOB MCCIIEIOBAHUS
MaTeMaTHYECKUX MOJeIei
(hMHAHCOBO-PKOHOMUYECKUX 3a/1a4




W JIeaTh Ha UX OCHOBaHHUH
KOJIMYECTBEHHBIC U Ka4eCTBCHHBIE
BBIBOIBI 1 PEKOMEH/IAIINH 110
MPUHATHIO (UHAHCOBO-
HYKOHOMHYECKUX PEIICHUH.

VK-10

CnocoOHOCTh
OCYIIECTBIISTh
TOMCK, KpUTUYECKHU
aHaJIM3UPOBATh,
00001aTh U
CHUCTEMaTHU3UPOBATH
uH(pOpMAIIHIO,
HCIOJIb30BATh
CHUCTEMHBIN ITOAXO,
JUTSL peIIeHUS
IMOCTaBJICHHEIX 3a7a4

1. YeTko ONMMCHIBAET COCTAB
U CTPYKTYpPY TpeOyeMbIX
JMAHHBIX ¥ HH)OpMaIHH,
IPaMOTHO peajn3yerT
npoiieccsl ux coopa,
00paboTKu 1
HUHTEPIIPETAIINH

3HaTh: pyHIAMEHTAIBHBIC
HOHSTUS, UACH U UHCTPYMEHTHI
anreOpbl U TEOMETPUH,
MaTeMaTUYECKOT0 aHaIu3a.
YMeTh: peniath TUIIOBBIE
MaTeMaTU4YeCKUe 3aauu,
HCIIOJIb3YEMBIC ITPH MPUHSATUU
(bMHAaHCOBO-PKOHOMUYECKUX
peuIeHui.

2. OOOCHOBBIBAET CYITHOCTh
MIPOUCXO/IAIIETO, BBISIBIISCT
3aKOHOMEPHOCTH, TOHUMAET
IIPUPOY BapruadebHOCTH

3HaTh: QyHIaMEHTAIbHbBIE
TIOHSITHS, UJICH U HHCTPYMCHTHI
anredpsl U TEOMETPUH,
MaTEMaTUYECKOTr0 aHaIn3a.
YMeTh: IpoBOAUTH OTOOP
aJICKBAaTHBIX MAaTEMaTUYECKUX
METOJIOB M MOJIETICH 715t
MIOCTAaHOBKH, PEIICHUS U aHAJIU3a
MOJTy4aeMBIX Pe3yJIbTaTOB B
KOHKPETHBIX MMPUKIIATHBIX
3a/1a4yax.

3. ®opMupyeT npu3HaK
KJIACCU(DUKALIUH, BBIJICIISICT
COOTBETCTBYIOIIINE EMY
TPYMIBI OTHOPOJIHBIX
«OOBEKTOBY,
UISHTU(DUITHPYET OOIIIHIe
CBOMCTBA 3JICMECHTOB ATHX
TPV, OIICHUBAET MOJHOTY
pe3yIbTaTOB
KJ1accuuKaIuu,
MOKA3bIBACT MPUKIIATHOE
Ha3HAYCHHUE
KJIACCU(UKALMOHHBIX TPy

3HaTh: QyHIaMEHTAIbHBIC
MOHSITUS, UACH U UHCTPYMEHTHI
anredpel ¥ TEOMETPUH,
MaTeMaTHYeCKOro aHaJIn3a.
YMerb: IpUMEHATh
MaTeMaTHYeCKUEe METOJIbI JIs
MMOCTAHOBKH, PEIICHUS U
MHTEpIpeTaLn MOTy4aeMbIX
pe3yIbTATOB B 3a/1a4ax
MOJICTUPOBAHMS U OTIMCAHUS
npodecCuoHaTbHON
NesITeIbHOCTH.

4. I'paMOTHO, JIOTUYHO,
apryMEHTHPOBAHHO
bopmupyeT coOOCTBEHHBIE
CYXKJICHHSI M OLICHKH.
Otnuyaer GaxTsl OT
MHEHHW, THTEPIPETALNH,
OILICHOK U T.J. B
PacCyXJICHUSX IPYrUX
YYaCTHUKOB JESATEIbHOCTH

3HaTh: QyHIaMEHTalIbHbIE
MIOHATHS, HJIEH aITreOphl U
reOMETPHH, MaTEMAaTHUECKOTO
aHayu3a.

YMersb: IpUMEHSTh
MaTeMaTH4eCKHe METOJIbI JIJIs
MTOCTAHOBKH U TPUHATHS
(b1MHAaHCOBO-?PKOHOMUYECKUX
peuIeHuN.

5. ApryMeHTHpPOBaHHO U
JIOTUYHO TIPEJCTABIISAET CBOIO
TOUYKY 3pEHUS OCPEICTBOM
Y Ha OCHOBE CHCTEMHOTO
ONMCAHUS

3HaTh: QyHIaMEHTAIbHBIC
MOHATUS, UJIEU aIreOphl U
reoMeTpUH, MaTEMaTUYECKOTO
aHaJIn3a.

YMeThb: IPUMEHSTh




COOTBETCTBYIOIINE
MaTEeMAaTHUYECKUE AJITOPUTMBI U
METO/IBI JIJISl MOJICITUPOBAHUS
(hMHAHCOBO-PKOHOMUYECKUX
IPOIIECCOB M OTHONICHUIA.

3. MecTo AUCHHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucnummuaa «MaTtemaTnka» BXOIUT B COCTaB IMKJIAa MaTeMaTUKH W WHQPOPMATUKU
00s3aTeIbHOM YacTW JUCIUIUIMH Y4eOHOro IuwiaHa HampasieHuss mnoxarotoBku 38.03.01
«IDKOHOMHUKA.

4 O0béM TMCUMILIUHBI B 3a4€THBHIX €IUHUIIAX U B AKAJeMHYECKHX 4acaX C BblIeJIeHHEM
00b€Ma ayIUTOPHOH (JIEKIMH, CEMUHAPBI) U CAMOCTOATEIbHO Pad0oThI 00y4aK0IIMXCS
Tabnuna 1 — O0beM JUCHUTUIMHBI

CemecTpsl
Bcero
Bup yueOHoii padoThl (B3/emn 1 2

yacax) (B yacax) (B yacax)
OO0mas TPy10EMKOCTb THCITUTLTHHBI 6/216 108 108
KonTakTHas padora - AyIUTOpPHBbIE 3aHATHUS 100 50 50
Vlexyuu 32 16 16
Cemunapul, npakmuyeckue 3aHsamusl 68 34 34
Camocmosmenvnasn paboma 116 58 58
Bu Tekyiero KOHTpoJIs KOHTPOJIbHBIE| KOHTPOJIbHASL | KOHTPOJIbHAS

paboThI pabora pabora
Bu mpoMexXyTOYHO# aTTecTaluu 3ayer, 3a4er 9K3aMeH

IK3aMEH

5. Conepskanue IMCUMILUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM (pa3jaeiaM) JUCHUIIMHBI €
YKa3aHueM HX 00beMOB (B aKa/IeMHUYECKUX Yacax) U BUIOB YUeOHBIX 3aHATHI
5.1. Conep:xanue TUCHUNIMHBI
Paznen 1 — Marematnueckuii ananums
Tema 1. UncnoBeie MHOXKECTBA U QYHKIIUU
DOnemMeHThl Teopun MHOkecTB. KBanTopel. Omepanuu HaJl MHOXECTBaMH: OObeTUHEHHE,

nepeCcCucHuc, pasHoCTb, AOIOJIHCHHC. KOHC‘IHI)IG, CUCTHBIE W  HCECUYCTHBIC MHOXCCTBA.
OFpaHI/I‘leHHHC " HECOTPAaHUYCHHBIC MHOXKECTBA.
MHoxecTBa HaTypaJbHBIX, OCIIbIX, panuOHaJIbHBIX u I[GﬁCTBI/ITGJ'II:HBIX YHUCCJI.

KomMmmuiekcHple 4yMcna W JAeWcTBHA Haj HUMHM. MoIylb M apryMeHT KOMIUIEKCHOTO YHCIA.
Anrebpanyeckasi 1 TPUTOHOMETpUYECKast POPMBI 3aIUCH KOMIUIEKCHBIX YHCEIL.

[Tonstue pynxuuu. Yucnosast GyHKIMSA 0aHOM nepeMeHHON. CriocoObl 3a1aHus GyHKIUH.
I'padux ¢ynkmuu. CpoiicTBa (QYHKIUNA OJHOW TIEPEMEHHOW: YETHOCTh M HEYETHOCTD,
MOHOTOHHOCTb, BBIIIYKJIOCTb, IEPUOJUYHOCTD, OTPAHUYEHHOCTD.

OYHKIMOHATbHBIE 3aBUCUMOCTH B SKOHOMHKE: (DYHKIHMU TOJE3HOCTHU, OAHO(AKTOpHBIE
MIPOU3BO/ICTBEHHbIE (PYHKIUH, (QYHKIIMU cIpoca U mpeiokeHusi. DyHKIMU CPeTHUX H3AECPKEK U
cBs13b Mexay Humu (ATC = AVC + AFC).

Tema 2. IIpenen u HeNPepbIBHOCTD

YucnoBble  MOCIEN0BATENBHOCTH,
MOHOTOHHBIE, OIPaHUYCHHbIE
IIPOTPECCHUH.

IoCICAOBAaTCIBHOCTH MW €TI0 CBOﬁCTBa,
FCOMeTpI/IquKaSI n apI/I(I)MeTI/I‘{eCKI/IC

npenen
MOCJIEI0BATEIBHOCTH.



IIpoctele M cnoxkHble npoLEHTHl. Hapamenue u aucKoHTHpoBaHue. HemnpepbsiBHOE
HA4MCIICHUE NTPOLICHTOB.

[TaytnHOOOpa3Hass MoJelb pbIHKAa OJHOTO ToBapa. IlocienoBaTenbHOCTh LIEH H €€
CXOAUMOCTD.

[TonsiTue o uncnoBbIxX psaaax. Cxogumocts psna. Cymma psaa. Beunas penra.

[Tpenen pyHkuuu B TOUKe U Ha GeCKOHEUHOCTU. OJHOCTOPOHHUE IPEEIBI.

Beckoneuno manbie u 6eckoHeuno Oonpime ¢pyHkuuu. [lepBeiii U BTOpO# 3ameyaTenbHbIE
npenensl. CpaBHeHHE OECKOHEYHO OOJIBIIMX M OECKOHEYHO ManbIX (YHKUMNA. DKBHBaJICHTHBIE
0ECKOHEYHO MaJIble U MX MCIIOJIb30BAaHHUE MTPH BHIYUCICHUH MTPEEIIOB.

HenpepbiBHOCTh (hyHKIIMM B TOYKEe M Ha MHOkecTBe. CBOMCTBa HENpephbIBHBIX (YHKLUH.
Touku paspeiBa W ux kinaccuuxanusa. [IpuMepbl HENpephIBHBIX W Pa3phIBHBIX (DYHKIMHA B
HSKOHOMHKE: (YHKIMS U3JEpXKEK, 3aBUCUMOCTb HAJIOTOBOM CTaBKM OT Joxoja (ciaydai
IIPOIOPLIMOHAJIBHOTO U IPOTrPECCUBHOIO HAJIOTA).

Acumnrorsl rpaguka (GYHKUMH. ACHMITOTHYECKOE TOBeAeHHE (YHKIMHA cIpoca
TopHKkBHCTA.

Tema 3. luddepenuumanbnoe ucuncienue GyHKIUN 0aHOM nepeMeHHON

[TpousBoHast GYHKITUH, €€ TCOMETPHUSCKUN CMBICI, CBOWCTBA MTPOU3BOAHON. [Ipon3BoaHas
CIIO)KHOW M HEsBHO 3ajaHHOM QyHkuumil. [lpenenbHble W CcpeqHHE BEIMYMHBI B HKOHOMMKE:
IpesiebHbIE U CPEAHUE U3JIEPIKKH, ITPEEIbHAs U CPEIHSAS IPOU3BOIUTENBHOCTD TPY/Ia.

CpenHsis ¥ TOU€YHAs NMACTUYHOCTh (PYHKIMH. DIACTUYHOCTH CIPOCA U IMPEJUIOKEHUs 110
LIEHE, MTACTUYHOCTH CIIPOCa 10 T0XO.Y.

HuddepenunpyemMocts GyHKIUU, TEpBbId quddepeHnnan u ero reoOMeTpUIeCKHii CMBICI.
[TpubnmkeHHBIE BBIYUCICHUS C ITOMOIIBI0 TuddepeHmana.

OcHoBHBIE TeopeMbl aupdepeHnnansHoro ucunciaeHus: semma Pepma, reopemsl Poitst u
Jlarpanska. IIpaBuio JlonuTans packpbITUs HEOIPEIEICHHOCTEMN.

MOHOTOHHOCTD (PYHKIMH. YCIIOBHE MOHOTOHHOCTU. DKcTpeMyM (yHkiuu. HeoOxoaumele
U JIOCTaTOYHBIE YCJIOBHSA SKCTpeMyMa. 3ajada MaKCUMHU3alMM MNpuoObuIM. MopaenupoBaHue
HAJIOTOBBIX MOCTYIUIeHUH B Oropket. Kpusas Jladdepa.

Haubonpiiee n HaumeHblllee 3HaueHHe QyHKINN Ha OTPE3KE.

[TponsBonuele u auddepenunans Boicmx nopsakoB. Popmyna Teitnopa. Popmyna
Makiopena. Paznoxxenue snemeHTapHbIx GyHKIMM o hopmyne MakiopeHa.

Beimyknocts rpaguka ¢pynkuuu. Touku neperuba.

[TonHOE HccnenoBanne PYHKIIMU M TOCTpOEHUE rpaduka ¢ momMoiibio auddepeHnanTbHOro
UCYHCIICHUS.

Tema 4. HterpanbHoe ncurcaeHue QyHKIMN OAHON epeMeHHOM

[TepBooOpaznas  ¢ynkuuu.  Heompenenenuslit ~ uHTerpaid.  OCHOBHBIE — METOJIBI
WHTETPUPOBAaHUSA: 3aMEHa [IEPEeMEHHOM, WHTerpupoBaHue 1o yacTsaM. MHrerpupoBaHue
panMoHaATBHBIX (QYHKITHH.

Onpenenennsii unrerpas. ®opmyna Herotona-JleliOHuna u ee mpumeHeHHe. BrImyck
IIPOJYKIIMH 3a OIIPENIEIICHHOE BPEMs IIPH 3aJaHHOM 3aKOHE MTHOBEHHOW MOIIHOCTH ITPOM3BOJCTBA.

Cpennee 3HaueHue ¢yHkuM. CpeaHsis NPOU3BOJIUTENIBHOCTh  TPYyHad, CPEIHSS
KaluTaao0TAava.

Hecob6ctBennbie naTerpansl. Materpan [lyaccona.

Tema 5. OyHKIMY HECKOJIBKUX IIEPEMEHHBIX

[poctpanctBo R". Muosxkectsa B npoctpancTBe R". DyHKIMM HECKOJBKUX MEPEMEHHBIX.
[Tpumepbl  QyHKIMI HECKONBKUX TEPEMEHHBIX B HOKOHOMHKE: (DYHKIHUS TII0JIE3HOCTH,
MHOTO(aKTOpHbIE IPOU3BOJCTBEHHbIE (QYHKIUU (MYyJIbTUIUIMKATHUBHAS, Ko606a-/Iyrnaca).
CriocoOb1 3aganust (GYHKIIMHM HECKOJIBKHX MepeMeHHBIX. [loBepXHOCTH (JIMHUM) YpOBHS (YHKIIUU.
KpuBble Oe3paznuunst 1 N30KBAHTHI.

[Tpenen u HeNpPepHIBHOCTh (PYHKIIUU HECKOJIBKUX ITEPEMEHHBIX.

YactHble Npou3BOAHbIE (YHKIUU HECKOJbKHX IepeMeHHbIX. Juddepennupyemocts u
muddepernman GyHKIHMM HECKOIbKUX MEPEMEHHBIX.



Cpenusisi 1 mpenenbHas MPOU3BOIUTEIBLHOCTh TpyAa W Kanmutaigoornada. KosdduimeHTs
JIACTUYHOCTH BBINIyCKa O TpyAy W Kamurtany. llpenenbHble HOpMBI 3aMelleHUs (aKTOpPOB
IIPOU3BOJICTBA.

ITpousBosHas cnoxHoi GyHKuuH. [Ipon3BoaHas MO HANIPaBIEHUIO U I'PA/IUEHT.

JlokalbHBIH 3KCTpeMyM (QYHKIIMM HECKOJIBKHX TMEpeMEHHbIX. HeoOxoaumbie yCIIOBUs
JIOKQJIBHOTO 3KCTpeMyMa. JlocTaToOuHOE yCIIOBUE I Cllydas JBYX HE3aBUCUMBIX IIEPEMEHHBIX.

VYcnoBubIl 3kcTpemyMm. Meton mnoactaHoBkd. Meroa mHoxkutened Jlarpamxka. 3amaua
OTPEOUTENBCKOr0 BEIOOpA, SKOHOMUUECKUI CMbICI MHOXKUTeNeH Jlarpanika.

['nmoGanpHplid  3KCTpeMyM.  MwuHUMH3amMs  3aTpaT M MaKCHUMHU3alUsl  NPHOBUTH
MHOTOIIPOAYKTOBOH (PPMBI.

KpatHsie unTerpaisl. CBeieHHE KpaTHOTO HHTErpaia K IOBTOPHOMY.

Tewma 6. ludpepeHnmranbapie ypaBHEHHS

ConmanbHO-3KOHOMUYECKHE 3a1auH, IPUBOISIIUE K TU(PEpeHIINATbHBIM YPAaBHEHUSIM.

Obuee pelieHne IudQepeHnanbHOro YPaBHEHUH. YacTtHele peleHus
muddepeHnranbHOTO ypaBHeHus. 3agada Komm.

VpaBHEHMsI C pa3leISIOIIMMUCA IepeMEeHHbIMU. OIHOPOAHBIE YypaBHEHHUS IIEPBOIO
nopsiaka. JINHeHOe ypaBHEHHUE IIEPBOTO NOpsAAKa. Y paBHeHHE bepHyn.

Jlunelinple  nud¢epeHanbHble  YpaBHEHMs C  IOCTOSIHHBIMM KO3 duuueHramu.
YceronunBocTs pemenus. Kpurepuil ycTOH4MBOCTH.

Paznen 2 — Jluneitnas anredpa

Tema 7. BekTOpsl 1 MaTpUIIbI

ApudmeTnueckue BEKTOPbl M MX HCIIOJIB30BAaHME B 3KOHOMHKE. ['‘eomerpuueckas
UHTepHpeTauss BeKTOpoB. JluHeliHble omnepauuu Haj BekTopamu. CKalasipHOE MPOU3BENCHHE
BEKTOpPOB. [IprMepbl CKaIIPHOrO NpPOM3BEACHUS B DKOHOMUKE. J[IMHa BekTOpa. Yroil MEXIy
BEKTOPAMH.

Marpunpl 1 ux  BuUAbl. JIMHEWHBIE oOmepanuu HaJa MaTpulaMd. [paHCIOHUPOBAHUE
Matpuubl. [Iponssenenrie marpuu. CBoiicTBa onepauuii HaJ MaTpUIIAMHU.

DneMeHTapHble TMpeoOpa3oBaHUsl HAJ CTPOKAaMH M CcTojOmaMu Mmartpuil. Teopema o
MPUBEJCHUN NPOU3BOJIBHON MaTpullbl K cTyneHuaTol gopme. Panr matpunpsl. HeBbIpoxkaeHHOCTh
KBaJPATHBIX MaTPHII.

OO6parHas marpuna. CpoiicTBa oOpaTHOW MaTpulbl. BeluncineHne oOpaTHONW MaTpHIBI C
ITOMOMUIBIO AJIEMEHTAPHBIX MTPE0O0pPa30BaAHUN.

Onpenenurens KBagpaTHOW MaTpuibl. MUHOpPEI U anreOpanyeckue JIOMOJHEHHUS.
Pasnoxxenue omnpenenurens no crpoke win cronduy. CpoiictBa ompenenurens. Kputepuit
HEBBIPOJKJIEHHOCTH MAaTpULbl. BpluuciaeHue OmnpeAcnurens ¢ IMOMOIIBIO  3JIEMEHTAPHBIX
npeoOpa3oBaHu.

Tema 8. CucTeMbl INHENHBIX YpaBHEHUI 1 HEPABEHCTB

Cucrema nuHENHBIX anreOpandyeckux ypaBHeHUH. OJHOpO/IHAs W HEOJHOPOJHAas CHCTEMA
JUHENHBIX ypaBHEHUH. OIpeieseHre pEIeHUs CUCTEMBI IMHENHBIX ypaBHEHUIN. DKBUBAJIEHTHOCTh
CUCTEM JIMHEWHBIX ypaBHeHU. COBMECTHBIC M OMPENEICHHBIE CHUCTEMbI JMHEHHBIX ypaBHEHUM.
Teopema Kponekepa-Kanemnu.

UccnenoBanue M pelieHUE CHUCTEMBI JIMHEWHBIX ypaBHEeHHH MetonoM Kopaana-I'aycca.
OOmiee pelieHHE CUCTEMbl JMHEWHBIX ypaBHEHUH. YacTHble pelIeHHs CUCTEMBbl JHMHEWHBIX
ypaBHeHU. ba3ucHble penieHust CUCTEMBI JINHEWHBIX YPaBHEHUM.

dyHiaMeHTaIbHast CUCTeMa pPeleHH OJHOPOJHOM cucTeMbl ypaBHeHUU. OOmme pereHus
OJIHOPOJTHOM M HEOJJHOPOJHOU CHCTEM, CBSI3b MEKy HUMH.

IIpsiMble Ha mIocKOCTH. IIpsiMbIe U MIIOCKOCTH B IPOCTPAHCTBE.

CucreMbl JHHEHWHBIX anreOpanyecKux HEPaBEHCTB M HX HCIOJIb30BaHUE B 3KOHOMHUKE:
O10/KETHbIE MHOXECTBA, OTPAaHUUYEHHUS 110 UCIOIB30BAHUIO PECYPCOB.

[Torck HeoTpUIATENbHBIX OA3UCHBIX pEIIEHUH CHCTEMbl JIMHEWHBIX YpaBHEHUH.
CumruiekcHble mpeoOpa3oBaHusl.



Tema 9. JluneliHoe TpOCTPaHCTBO

Jluneiinoe (BEKTOpPHOE) MPOCTPAHCTBO. JIMHEHAs 3aBUCUMOCTh (HE3aBUCUMOCTh) CHCTEMBI
BEKTOPOB. ba3uc u pa3MepHOCTb JUHEUMHOrO mpocTpaHcTBa. KoopauHatsl BEKTOpa B 3aJaHHOM
6asuce. [IpeoOpa3oBanue KOOpaAUHAT BEKTOpa MPHU 3aMeHe Oa3uca.

Tema 10. JIunelinsie mpeoOpa3oBaHus U KBaApaTUIHBIE (POPMBI

Jluneiinple npeoOpazoBanus mnpocTpaHcTBa R (iMHeliHBIE orepaTopbl). Marpuia
JTuHEWHoro oneparopa. [IpeobpazoBaHre MaTpHUIlBI IMHEHHOTO oniepaTopa npu 3aMeHe Oasuca.

CoOcTBeHHbIE  3HAYEHHMs] MATPHUIbl.  XapaKTEPUCTHUUECKU  MHOTOWIEH  MAaTpHUIIBL.
CoOcTBEHHBIE BEKTOPHI MATPHUIIBL.

Jluneitnast Mmoens oOMeHa (MOAENb MEXTYHAPOIHON TOPTOBJIH).

CuMmMmeTpuuecKkre MaTpHIbl U KBaJpaTHuHbie popMbl. [IpuBenenue kBaapaTuayHON GOPMBI K
HOPMaJIbHOMY M KaHOHWYeCKOMY BuAy. KpuBbie BTOporo nopsiaka.

Tema 11. JIuneitnoe nporpaMMupoBaHue

[Ipumepsl  JIMHEWHBIX  ONTUMHU3ALMOHHBIX  MOJENEH B  HSKOHOMUKe. JIuHeiHas
MPOM3BOJCTBEHHAs 3aaaya. lloctaHoBka u pasnuuHble (OPMBI 3alHMCH 3a7addl  JUHEWHOTO
IporpaMmmupoBaHnusi. ['eoMerpudeckas HHTEpIpeTaus 3a/1a4i JMHEMHOTO POrPaMMUPOBAHUS.

Kanonnveckas ¢opma 3amadd JIMHEHHOTO MPOrpaMMHUpPOBaHUS. JOMyCTHMBIE pEIICHUSI.
CpoiicTBa 005aCTH JOMYCTHUMBIX pELICHUI. AJTOPUTM CHUMIUIEKCHOTO METOo[a JIMHEWHOTO
[IPOrpaMMHUPOBAHHUSL.

CHUMIIIEKCHBIM METOJ] KaK METOJl HaIpaBJICHHOTO IMepebopa Oa3MCHBIX JOMYCTUMBIX
pemienuii. Kpurtepuil onTuMalbHOCTH. OKOHOMHUYECKAash HWHTEpIIpeTalusl 3ajauyd JIMHEHHOro
MIPOrpaMMHUPOBaHUs1, CUMILJIEKCHOI'O METOA, CUMILUIEKCHBIX OIICHOK.

CumMerpuuHas  mapa  JIBOMCTBEHHBIX  3a7ad. OKOHOMHYECKAss  UHTEpIpeTalus
JBOMCTBEHHOM 3a/1a4u.

OCHOBHOE HEpPaBEHCTBO TEOPUHU [BONCTBEHHOCTH, €r0 SKOHOMHYECKAs WHTEPIIPETALUS.
Manass TeopeMa JABOMCTBEHHOCTH. JlOCTaTOUHOE YCIOBHE ONTUMAJIBHOCTA Hapbl B3aUMHO
JBOMCTBEHHBIX 3aau. [lepBas u BTOpasi OCHOBHbIE TEOPEMBI IBOMCTBEHHOCTH, UX F€OMETpUUYECKas
Y SKOHOMUYECKasi UHTEpIIpEeTaIHsl.

HecummerpuuHas napa ABOMCTBEHHBIX 3a4a4.

Tperbss OCHOBHas TeopemMa JBOMCTBEHHOCTH, €€ TIE€OMETpUYecKass M HSKOHOMHUYECKAs
uHTepnpetanus. O6iacTh yCTOMUNBOCTH IBONCTBEHHBIX OLEHOK.

TpancnopTHas 3agada. 3agayda, JBOMCTBEHHAs! K TPAHCIOPTHOW. 3aMKHYTas TPaHCIIOPTHAas
3ajlaya U ee pEeUIeHHe METOJOM MOTEHIUAIOB. DKOHOMHYECKas HWHTEpIpeTalus OLUEHOK KIETOK,
MOTEHIMAJIOB MOCTABIIHUKOB U OTpeOuTeNei.

BoipoxnaeHnHas TpaHcnopTHas 3anada. OUKTHBHBIE MOCTaBKU. OTKpbITash TpPaHCIOPTHAs
3a/a4a, (PMKTUBHBIC TTOCTABIINKHU U MOTpeduTenu. OOs3aTeNbHbIE U 3aMpelIeHHbIe TOCTaBKY.

5.2. Y4eO0HO-TEeMAaTHYECCKHNH IIJIAH
Tabmuua 2 — YueOHO-TeMaTUUECKUH TUIaH

Tpyno€mkocTs B yacax
KonrtakTHas padota -

HanmenoBanue
Ne AyautopHas pabora CamocTosite|DOpMBI TEKYILETO
paszaenos Bcero
n/n CemuHapsl, JNbHAs KOHTPOJISA
JUCHUIUIMHBI | 9acoB
O6mas |Jlekuuu | IpakTHYeckue | pabora | YCHEBAEMOCTH
3aHATUS

Pasnen 1. MaremaTtunueckuii anaaus (1 cemectp)

Pemrenue 3agau.

YucnoBble Brimonnenune
1. MHO’KECTBa U 18 6 2 4 12 ayJIUTOPHBIX
byHKIIIN CaMOCTOSITEIbHBIX

pabor.




[Ipenen n
HETPEPHIBHOCTH

18

10

Pemrenue 3agau.
Bremonnenue
ayIUTOPHBIX

CaMOCTOSTCIIbHBIX
pador.
Brinmonaenue
JIOMaIlTHEN
KOHTPOJIBHOM
paboThl

HuddepennmanbHo
€ UCYHCIICHHE
GYHKIMA OHOM
MEPEMEHHOMN

18

10

Pemenue 3agad.
Brimonnenue
ayJIUTOPHBIX

CaMOCTOSATENbHBIX
pabor.
CpesoBas paborTa.
Brimmonaenue
JOMaIlTHEN
KOHTPOJIBHOM
paboThI

HNuTerpansaoe
HCUYHUCIICHHE
byHKIMI oHOU
MePEMEHHOMN

18

10

Pemenne 3agad.
Breimonnenue
ayAUTOPHBIX

CaMOCTOSATEIBbHBIX
pabor.
Breimonnenue
JIOMaIIHEeH
KOHTPOJBHOU
paboThl

DyHKIMHU
HECKOJILKUX
MEPEMEHHBIX

18

10

Pemenue 3amau.
Bremoaaenne
ayJIUTOPHBIX

CaMOCTOSITCIbHEIX
pa0or.
Bremoaaenne
JIOMaIITHeH
KOHTPOJIBHON
paboTHI

JuddepennmanbHbl
€ YpaBHEHHS

18

10

Pemenne 3agad.
Breimonnenue
ayJIUTOPHBIX

CaMOCTOSTEIbHBIX
pabor.
CpesoBas pabora.
Bremonaenne
JIOMaInIHen
KOHTPOJIBHON
paboThI

Hroro (1 cem):

108

50

16

34

58

KontponbHas
pabota

Paspnea 2. JIuneiinas ajaredpa (2 ceme

cTp)

Bexkrops! u
MaTpHUIbI

20

12

4

8

Pemenue 3agau.
Brinosinenue




ayJIUTOPHBIX
CaMOCTOSITEJIbHBIX
pador.
Brinosinenue
JOMaIlgen
KOHTPOJIBHOM
paboThl

Cucremsl
JIMHEMHBIX
ypaBHEHUU U
HEPaBEHCTB

20

12

Pemenue 3agad.
Brimonnenne
ayJIUTOPHBIX

CaMOCTOSATEIbHBIX

pabot. CpesoBas

pabora.
Brinmonaenue
JOMaIlgen
KOHTPOJIBHOM
paboThI

JIuneiinoe
MIPOCTPAHCTBO

20

12

Pemenne 3agad.
Breimonnenue
ayAUTOPHBIX

CaMOCTOSATEIBbHBIX

pabor.

Breimonnenue
JOMAaIIHen

KOHTPOJBHOU

paboThl

10

JIuneitnbie
npeoOpazoBaHus U
KBaJJpaTHYHBIC

bopmbl

20

12

Pemenue 3agay.
Bremomanenue
ayJIUTOPHBIX

CaMOCTOSITCIbHEIX

pa0or.

Bremoaaenne
JoMaIIHen

KOHTPOJIBHOM

paboTHI

11

JIuneiinoe
MIpOrpaMMHUpPOBaHUE

28

10

18

Pemrenue 3agau.
Breimonnenue
ayJIUTOPHBIX

CaMOCTOSTEIbHBIX
pabor.
CpesoBas pabora.
Bremoaaenne
JoMaIIHen
KOHTPOJIBHON
paboThI

Hroro (2 cem):

108

50

16

34

58

Kontponbhas
pabota

B mienom o
MU CIHTUIIIINHE

216

100

32

68

116

CornacHo

yueOHOMY IIaHy:

KOHTPOJIbHBIE
a00ThI

Hroro B %

100

46

15

31

54




5.3 Conep:xanue ceMMHAPOB, NPAKTHYECKUX 3aHATHIH
Tabmuna 3 — Coneprkanue NpakTUYECKUX 3aHITUH, CEMHUHAPOB

Haumenosan IlepeueHp BOnpocoB Juist 00CYKACHUS Ha Dopmbl
ue TeM CEMHUHAPCKUX, IPAKTUYECKUX 3aHATHIX, IIPOBEJICHUS
(pa3nenos) PEKOMEHlyeMble MICTOYHUKHU U3 Pa3aeios 8,9 3aHATHN
JUCLUILINHEI | (YKa3bIBaeTCs paszell U MOPSAKOBBIN HOMEP UCTOYHHKA)
Yucnossle Onepanny HaJ YUCIOBBIMA MHO>KECTBAMH. Teopernueckas crnpaska C
MHOecTBa U | MiccienoBaHue YUCIOBBIX MHOKECTB Ha KpaTKHUM H3JI0)KEHUEM
(byHKLIUT OrpaHUYEHHOCTH. [IOHATHE KOMIIJIEKCHOTO YHUCIIa. OCHOBHBIX IIOHATHH.
Apudmernueckue 1eHCTBHUS ¢ KOMIJICKCHBIME YKciIaMu. | Pemenne 3a1a4 y TOCKH.
HaxoxneHnus Monyiis U apryMeHTa KOMIUIEKCHOTO Ob6cyxneHune
yucia. [IpeacraBienue KOMIUIEKCHOTO YKcia B KOHTPOJIbHBIX BOIIPOCOB.
apu(MEeTHUECKON, SKCIIOHEHIIMAIIBHOW | CamocrosiTenbHOe
Tpuronomerpuyeckor popme. O6IacTh onpeaeeHus pelieHue 3a1a4 ¢
byHKLIUY. HOCIIEAYIOLIIUM UX
Pexomennyemblie ucrounuku: 8, 1-3; 9, 1-5 00CYX/ICHHEM Y JTOCKH.
ITpenen n Brruncnenue npenenos 4nCiI0BOM MOCIEN0BATEIBHOCTH. | TeopeTrdeckas cripaBka ¢
HenpepblBHO | MccnenoBanue Ha cxoqumocTs psiioB. dopmyna KpPaTKUM U3JI0’KEHUEM
CTh CJIOXHBIX IPOLIEHTOB, HENIPEPHIBHOE HAYKMCIEHUE OCHOBHBIX IIOHATHH.
IIPOLIEHTOB, BeYHas peHTa. Boluncienue npeaenon Pemenue 3anay y 1ocku.
GbyHKLUI Ha GECKOHEUHOCTH U B TOUKe. Boruncnenune Ob6cyxaeHue
OJIHOCTOPOHHUX IpesesioB. CpaBHEHNE OECKOHEYHO KOHTPOJIbHBIX BOIIPOCOB.
6onb1uX ¥ OeckoHeYHO MajbIX pyHkMi. Onpenenenue | CaMoCTOSATENBHOE
TOYEK pa3pbiBa GYHKIUU U ee Tumna. Haxoxnenue pelieHue 3a1a4 ¢
acCUMIITOT rpaduka QyHKIUH. HOCIIEAYIOIIUM UX
Pexomennyembie ucrounuku: 8, 1-3; 9, 1-5 00CYX/ICHHEM Y JTOCKH.
Juddepennu | Beruucnenue npou3BoAHbIX GYHKINUN OJHON Teopernueckas cpaBka C
ajgpHOE nepeMeHHoi. HaxoxaeHue kacarenbHOU K rpaduKy KPaTKUM U3JI0KEHUEM
ucuucieHue | pyHKUMU. BeranciaeHue npeaeabHbIX BETUYUH B OCHOBHBIX TIOHATHH.
byHKIIUN HPKOHOMUKE U uX uHTepnpetanus. [Ipubnmxennoe Pemenne 3amau y 1ocku.
OJTHOM BBIYUCIICHHE 3HaYeHUs (PYHKIIHHU C TIOMOIIIBIO Ob6cyxnaeHune
nepeMeHHol | quddepennnana. Borarcienne npon3BOAHBIX CI0XKHOW | KOHTPOJIbHBIX BOIIPOCOB.
U HESBHO 3a/1aHHBIX QyHKIMHA. Beruncnenue npenenos | CaMocTosiTeNnbHOE

1o npaswity Jlonurans. Pemenue 3a1a4 Ha HAX0XKACHUE
MHTEPBAJIOB MOHOTOHHOCTH (QyHKIMU. Haxoxenue
TOYEK SKCTPEMYMa U SKCTPEMYMOB (DYHKILIUU OJTHOM
nepeMeHHoi. Pelenue 3a1a4y Ha HaXOXKACHHUE
HauOOJIBIIEr0 U HAMMEHBIIETr0 3HaYeHUs PYHKLIUU Ha
oTpe3Ke. 3a1a4a MaKCUMH3aIMK TpUObUIH. 3aaua o
MaKCHUMU3AINK1 HAIOIOBOM BBIPYUYKH. Beruucienue
NPOM3BOJHBIX U AU PepeHnnanoB GyHKIUN BTOPOTO
nopsiaka. OnpesneneHne HHTEPBaIOB
BBIITYKJIOCTH/BOTHYTOCTH (DYHKIIMU U TOYEK Ieperuoa.
Pemenue 3ana4 Ha popmyinsl Teitnopa u MakiiopeHa.
Hcnonb30Banue UX JUIs TPUOIMKEHHBIX BBIYMCICHUMN.
[TonHoe HccnenoBaHue PYHKIMH U TOCTPOCHUE €€
rpaduka.

Pexomenayembie ncrounuku: 8, 1-3; 9, 1-5

pelieHue 3aaaq ¢
MOCTEAYIOUTUM HX
00CYX/ICHHEM Y JTOCKH.




WuTerpanbHo | BeruncneHne HeonpeIeeHHbIX HHTErPajioB METOJOM Teopernueckas crnpaBka C
e HENOCPEACTBEHHOTO UHTETPUPOBAHMSI, 3aMEHbI KpPaTKUM HU3JI0KEHHEM
UCUHUCIIEHUE | IEPEMEHHO, HHTErpUPOBAHUS 110 YACTSM. OCHOBHBIX IIOHSATHI.
byHKIIH HHuTerpupoBaHue palnoHaIbHBIX ApoOeii. Beiuncnenue | Pemenue 3a1a4 y 10CKU.
OJTHOM OIpeIeIeHHBIX UHTErpasioB 1o Gopmyne HeroToHa- Ob6cyxneHune
nepemenHo# | JleiiOnuta. KOHTPOJIbHBIX BOIIPOCOB.
Breruucnenue miomanei miockux ¢uryp. Haxoxxnenune | CamoctosiTeIpHOE
BBIIYCKa ITPOYKIIMH 32 OIIPEIEICHHOE BPEMsI IIPU pelieHue 3a1a4 ¢
3aJJaHHOM 3aKOHE MTHOBEHHOW MOIITHOCTH HOCIIEIYIOUIUM UX
IIPOU3BOJICTBA. BrIunclieHNEe CpeTHETO 3HAUEHHUS 00CYX/IEHUEM Y TOCKH.
GyHkuuu. Beruncnenue cpenneil npou3BOAUTENbHOCTH
TpyZa U CpelHEN KalluTal00T1aul. Y CTAHOBJICHHUE
CXOJIMMOCTH (PacXOAMMOCTH) HECOOCTBEHHBIX
UHTETPaIoB. Brruncienne cxoasamxcsi HeCOOCTBEHHBIX
UHTErpajioB.
Pexomennyembie ucrounuku: 8, 1-3; 9, 1-5
OyHKIUU [TocTpoeHue noBepxHOCTEH U TMHUI YPOBHSL. Teopernueckas crnpaBka C
HECKOJIbKUX | BbruncieHnue yacTHhIX MPOU3BOAHBIX HECKOIBKUX KpPaTKUM U3JI0’)KEHUEM
IEPEMEHHBIX | IEPEMEHHBIX U IPOU3BOAHOM CI0XKHOM QyHKIMH. OCHOBHBIX IIOHSATHI.
Brrancienue npon3BOAHON CIOXKHON (QYHKINH, Pewenne 3anau y 10oCkH.
IPOM3BOIHON IO HANpPaBJICHUIO U IPAJUEHTA. Ob6cyxnaeHune
HaxoxxieHre 10KaibHBIX IKCTPEMYMOB (DYHKITHIA KOHTPOJIbHBIX BOIIPOCOB.
HECKOJIbKUX NepeMeHHbIX. HaxoxaeHue ycinoBHOro CamocrosTenbHoe
IKCTpeMyMa (PYHKIMI HECKOJIIbKUX MEPEMEHHBIX: METO| | pEIICHHE 3a71ad C
HOJICTAHOBKM M MeTOJ] MHOKUTeNel Jlarpanka. 3aaua | mocieayromuM ux
NOTPEOUTETHCKOTO BIOOpPA, SKOHOMUYECKHUI CMBICIT 00CYXJIEHUEM Y JIOCKHU.
MHOXxHUTenel Jlarpanxka. Perenue 3agau Ha
HaXO0X/I€HNE HauOONIbIINX U HAUMEHBIINX 3HAYEHUN
muddepeHpyeMoit GyHKIIMU Ha 3aMKHYTOM
OTrpaHMYEHHOM MHOKECTBE. BbIuncieHne KpaTHbIX
uHTEerpasioB. CBeIeHNE KPaTHOTO MHTErpaja K
MIOBTOPHOMY.
Pexomenayemsbie uctounuku: 8, 1-3; 9, 1-5
Juddepennn | Perienne 00bIKHOBEHHBIX AU PEpeHIInaTbHBIX Teopernueckas crpaBka ¢
aJIbHBIE ypaBHEHMI EPBOTO MOpsiKa (YpaBHEHHS € KPaTKUM U3JI0KEHUEM
YpaBHEHHUS | pa3lessiolIUMUCS IEPEMEHHBIMU, OHOPOIHbIE OCHOBHBIX TIOHSITHI.
ypaBHEHMs, JIMHEIHbIE ypaBHeHU ). Pemenust nuHelHbIX | Pemenue 3a1a4 y 10CKH.
T depeHIMATBHBIX YpaBHEHUI BTOPOTO MOPSAIKaA C O6cyxnenue
NOCTOSIHHBIMU K03 punmentamu. MccnenoBanue KOHTPOJIBHBIX BOIIPOCOB.
peleHui Ha yCTOMYUBOCTb. CamocTosiTenbHOe
Pexomenayemsbie ucrounuku: 8, 1-3; 9, 1-5 pelIeHue 3a1a4 ¢
MOCIIEAYIOIIUM UX
00CYXKJIECHHEM Y JTIOCKHU.
Bekropsl 1 | Onepanuu ¢ BEKTOpamMu ¥ MaTpHliaMu. Berancienne Teopernueckas crnpaBka ¢
MaTpHIIbI OTIpeNIeIUTEINS MaTPHUIIbl. DJIEMEHTapHbIE KpPaTKUM HU3JI0KEHHEM

peoOpa3oBaHus HAJ CTPOKAMH U CTOJIOIIAMH MAaTPHIL.
Brruncnenue panra Matpuilsl. Berancinenne oopaTHon
MaTpPHIIBL.

Pexomennyemble ucrounuku: 8, 1-3; 9, 1-5

OCHOBHBIX TTOHSTHH.
Pemenue 3anau y 1ocku.
OO6cyxaenue
KOHTPOJIBHBIX BOIIPOCOB.
CamocCTOSTEIIbHOE
peLIeHHE 3a/1a4 ¢
MOCTEAYIOINM HX




00CYXICHHEM Y JTOCKH.

Cucremsl Pemenue cuctem nMuHEHHBIX anreOpanuyecKux Teopernueckas cipaBka ¢
JIMHEHHBIX ypaBHeHui MeronoM JKopnana-I'aycca. Haxoxnenue KPaTKUM U3JI0KEHUEM
YPAaBHEHUH U | HEOTPULIATEIbHBIX PEIICHUI CUCTEM JIMHEUHBIX OCHOBHBIX ITOHSTUH.
HEpaBeHCTB | aireOpandyeckux ypaBHeHUi. Pemenue 3anau Ha npsimblie | Penienue 3a1a4 y JOCKH.
Ha TUIOCKOCTH U MPSMBbIE U IJIOCKOCTU B MPOCTpaHcTBe. | OOCyxaeHue
Haxoxnenne obnacteil B mpoCTpaHCTBE, 3a1aHHBIX KOHTPOJIBHBIX BOIIPOCOB.
CHUCTEMOM HEPABEHCTB. CamocrosiTenpHOE
Pexomennyemble ucrounuku: 8, 1-3; 9, 1-5 pelieHue 3a1a4 ¢
MOCJIETYIOLIUM UX
00CYXKJICHHEM Y TIOCKHU.
JIuneitnoe Uccnenoanue cuctemMbl BEKTOPOB HA JIMHEHHYIO TeopeTuyeckas cripaBka ¢
IIPOCTPAHCTB | 3aBUCUMOCTh. BrIuncienrne KoopMHaT BEKTOpa Ipu KpaTKHUM U3JI0)KEHUEM
0 3aMmeHe 6asuca. OCHOBHBIX ITOHSITUH.
Pexomennyemblie ucrounuku: 8, 1-3; 9, 1-5 Pemenue 3amau y nocku.
O6cyxnenue
KOHTPOJIbHBIX BOIIPOCOB.
CamocTosiTenbHOe
pelieHue 3a1a4 ¢
MOCJIETYIOLIUM UX
00CYXXJJIEHUEM Y JTIOCKH.
Jluneitnble | Pemienue 3amau Ha TuHEHHbIE TPEOOpa3OBaHUS. Teopernueckas crpaBka ¢
npeoOpaszoBa | HaxoxaeHne cOOCTBEHHBIX 3HAYCHHUI U COOCTBEHHBIX | KPATKUM H3JIOKEHUEM
HUA U BEKTOpPOB MaTpullsl. MccnenqoBanue TMHEHOM MOJENM | OCHOBHBIX MTOHSATHUH.
KBaJgpaTuuH |oOMeHa. OnpeseneHue. 3HaKOONpeaeIeHHOCTh Pemenue 3anay y 1ocku.
ple GopMBbl | KBaJpaTHuHON (hopMbl. [IpuBeeHue kBagpaTuyHON Ob6cyxnaeHune
(GbopMBbI K HOpMAJILHOMY ¥ KAHOHUYECKOMY BUJTY. KOHTPOJIbHBIX BOIIPOCOB.
Omnpenenenue BUa KpUBOH BTOPOTO MOPsAKa. CamocTosiTenbHOe
Pexomennyemblie ucrounuku: 8, 1-3; 9, 1-5 pelieHue 3aaad ¢
NOCIIEAYIOLIUM UX
00CYX/ICHHEM Y JTOCKH.
JInneiinoe Pemenue 3a1a4y IMHEHHOTO MPOrPaMMHUPOBAHUS Teopernueckas crpaBka ¢
nporpaMmup |rpaduueckuM MeToaoM. Pemenue 3aiay TuHENRHOTO KpaTKUM H3JI0)KEHUEM
OBaHME IIPOrPaMMUPOBAHUS CUMIUIEKCHBIM METOJOM. OCHOBHBIX TIOHATHH.

DKOHOMHUYECKasi HHTEPIPETAIUS CHMILIEKCHOTO METOa
Y CUMILIEKCHBIX OIICHOK. Perienne TpaHCmopTHBIX
3a7a4.

Pexomenayemsbie uctounuku: 8, 1-3; 9, 1-5

Pemenue 3agau y JOCKH.
OO6cyxnenue
KOHTPOJIbHBIX BOITPOCOB.
CaMocTosTenpHOe
pelIeHne 3a/1a49 ¢
MOCIIEAYIOIIUM UX
00CYXICHHEM Yy JTOCKH.

6 IlepeueHb yueOHO-METOAUYECKOr0 oOecmedeHUs] I CAMOCTOSITEJIbHOW PadoThl
00y4arouuxcs no JUCHHUILIUHE
6.1 IlepeyeHb BONMPOCOB, OTBOAUMbLIX HA CAMOCTOSITEJIbHOE OCBOCHHE [IMCIHUIIUHBI,
(opMbI BHEAYIUTOPHOH CAMOCTOATEIbHONH PadOThI
Tabmuma 4

HauMmenoBanue tem
(paznenoB)
TUCIIAILINHEI

Ilepeuenb BOIPOCOB, OTBOAMMBIX Ha
CaMOCTOATEIILHOE OCBOCHUE

@opMBI BHEAYAUTOPHOMN
CaMOCTOSITENIbHOU PabOTHI




Yucnoseie DyYHKIIMOHAJIbHbBIE 3aBUCUMOCTH B Pabota c yueOHOM TuTEpaTypO.
MHOXECTBA U HKOHOMUKE: (PYHKIIUU TTOJIE3HOCTH, Pemenue TunoBsIx 3aga4. Paszdop
byHKIIUN 0J1HO(aKTOPHBIE TPOU3BOJICTBEHHBIE BOIIPOCOB I10 TEME 3aHATHSI.
dbyHKIIMY, QyHKIIUK cripoca | BoinonHenue nomMalHux 3a1aHui
npeaioxeHus. OyHKIUU CpeTHUX K KaXJI0MY 3aHATHIO. BeInoyiHeHne
u3ziepxeK U cBsi3b Mexay Humu (ATC | 3amanuii foManiHeit KOHTPOIbHOM
= AVC + AFC). paboTHI.
IIpenen n [TayrnHOOOpa3Has MOJENb PHIHKA Pabota ¢ yueOHoii IuTepaTypou.
HEIPEPHIBHOCTh onHoro ToBapa. [locrpoenue rpaduxos | Pemenue Tunosbix 3anau. Pazoop
¢ynkuuit cipoca TopukBHCcTa 1 BOIIPOCOB I10 TEME 3aHATUSA.
HAaXO0JICHUE UX aCUMIITOT. BrinonHenue fOMalHUX 3aJaHUN
K KaXJ0MY 3aHITHIO. BeinonHenue
3aJaHUi IOMAIIHEW KOHTPOJIbHOM
paboTHI.
Huddepennmnanbao | Beruncnenue npenenbHbIX BEIMYMH B Pabota ¢ yueOHOM TuTEpaTypOId.

€ NCUHCIICHNE
(GYHKIIUN OHON

HSKOHOMUKE U UX UHTEPIPETAIUS.
Brluncnenue cpeiHeit 1 TOUEUHOM

Pemenue tunosbix 3amga4. Pazoop
BOIIPOCOB I10 TEME 3aHSTHSI.

IIEPEMEHHOMN ANIACTHYHOCTH (PYHKIHIA cripoca u BrInonHenue noMalHux 3aJaHui
IIPEIUIOKEHUS 110 LIEHE, IMACTUYHOCTH | K KaXJA0MYy 3aHiTHIO. Brinonnenne
cIpoca 1o A0X0my. 3aJjaHUI IOMAILHEW KOHTPOJIbHOM

paboTHI.

Nuterpanbuoe Haxoxxnenue Boilmycka MpOAYKIIMH 32 Pabota c yueOHOI TUTEpaTYpOI.

UCYHCIICHUE OIPEEIIEHHOE BPEMS IIPU 33JaHHOM Pemenue tunosix 3aga4. Pazdop

(byHKINU OHOH 3aKOHE MIHOBEHHOW MOITHOCTH BOIIPOCOB I10 TEME 3aHATHS.

IIEPEMEHHON IIPOM3BOJCTBA. Brrunciienne cpequero | BrinonHeHne foManiHuX 3aJaHui
3HaYeHus QyHKIHUU. Beraucnenne K KaXXJIOMY 3aHATHIO. BeIno/IHEHHE
CpelHEN NPOU3BOAUTEIBHOCTY TPYAa U | 3aJaHUM JOMAIIHEN KOHTPOJIbHOU
CpeIHEeW KalnuTajJ00TJauH. paboThI.

OyHKIHH Beruncnenue cpeiHen U IpeaeabHon Pabota ¢ yueOHoIi 1uTEpaTypon.

HECKOJIBKUX IIPOU3BOJUTENBHOCTH TPYJa U Pemenue tunoseix 3aga4. Paz6op

IIEPEMEHHBIX KalMTaJlo00TAauu. Beryucienue BOIIPOCOB I10 TEME 3aHATHS.
AIIACTUYHOCTH BBIYCKa IO TPYAY U BeinonHenne foMamHux 3agaHui
KaIlluTaty, NpeaeIbHON HOPMbI K KaXXJI0MY 3aHATHIO. BeinonHeHue
3amernieHus (akTopoB MPOU3BOJICTBA. 3aJaHUI IOMAIIHEW KOHTPOJIbHOM
MuHMMU3auUs 3aTpaT 1 MaKCUMHU3aLus | paboThI.
pUOBLIM MHOTONIPOTYKTOBON (DUPMBI.

Juddepenunans | Moaenn eCTeCTBEHHOTO POCTA. Pabota ¢ yueOHoIi 1uTEpaTypon.

bI€ YPaBHEHUS

Moienm S5KOHOMUYECKON TUHAMUKH.

Pemenue tunoBeix 3am1a4. Pazoop
BOITPOCOB I10 TEME 3aHATHSI.
BrimoaHenne qoMamyux 3agaHuil
K KQXJ0MY 3aHITHIO. BolnonHeHune
3aJaHUi TOMAIHEW KOHTPOJIbHOM
paboTHI.

BekTops n Omneparuu ¢ BeKTOopaMu U MaTpuiiamu. | Pabota ¢ yueOHOM TuTEpaTypoid.

MaTpPHULIbI OneMeHTapHbIe PeoOpa30BaHU HAJ Pemenue TunoBsix 3aga4. Pazdop
CTPOKaMH U CTOJI0LIaMU MaTpHLI. BOITPOCOB I10 TEME 3aHATHSL.
Boruncnenue panra MaTpuisl. BrinosnHeHue nomMamHux 3a1aHui
Brruncnenne o6paTHONM MaTpUIIBI. K KaXJ0MY 3aHIATHIO. BellTonHeHNE
Beluucnenue onpenenures MaTpulbl. | 3a4aHUN JOMAIHEW KOHTPOJIBHOU

paboTHI.
Cucremsl Pemenue cucrem nMHENHBIX PaGora ¢ yuebHoI nuTeparypoil.
JIMHENHBIX anredpandyeckux ypaBHeHUH metoqoM | Pemenue tunosbix 3anau. Pa3oop




YpaBHEHUU U

Kopnana-TI'aycca. Haxoxnenue

BOITPOCOB I10 TEMEC 3aHATHA.

HEPaBEHCTB HEOTPULIATENIbHBIX PEUICHUN CUCTEM Brinonnenue foManrHux 3agaHui
JMHEHHBIX anreOpanyecKux K Ka)XJI0MY 3aHATHIO. BeinosiHeHne
ypaBHeHul. Pemenue 3a1a4 Ha npsAMble | 3a4aHUM JOMAIHENW KOHTPOJIBHOU
HAa TUIOCKOCTH U IPSMBbIE U IJIOCKOCTU B | paOOTHI.
npoctpanctBe. Haxoxnenue obnacreit
B [IPOCTPAHCTBE, 3a/JaHHBIX CUCTEMOM
HEPaBEHCTB.

Jluneitnoe Uccnenoanue cuctemMbl BEKTOPOB HA Pabota c yueOHOM TUTEpaTypOI.

IIPOCTPAHCTBO JMHEHHYIO 3aBUCUMOCTh. Boruncnenue | Pemenue TunoBsix 3ama4d. Paszoop
KOOPJIMHAT BEKTOPA MPU 3aMEHE BOIIPOCOB I10 TEME 3aHATHS.
Oaszuca. Pemienue 3aa1a4 Ha TMHEHHbIE BeinonHenue noMamHux 3agaHui
npeoOpa3oBaHusl. K KaXJI0MY 3aHATHIO. BeinosiHeHne

3a/IaHUI TOMalIHEN KOHTPOJIbHON
paboTHI.

JIuneiinbie Haxoxnenne coocTBeHHBbIX 3HaUeHHM 1 | PaboTa ¢ yueOHo muTepaTypoil.

peoOpa3oBaHusg U | COOCTBEHHBIX BEKTOPOB MATPHIIBL. Pemenue TunoBsix 3aga4. Paz6op

KBaIpaTUYHBIE UccnenoBanue MTMHEHHON MOIEN BOIIPOCOB IO TEME 3aHSITHS.

bopMeI oOmeHna. KpuBbie BToporo nopsjaka BrinonHenue fOMalHUX 3aJaHUN

K KaXJI0MY 3aHATHIO. BeInoiHeHne
3aJaHUN IOMAIHEW KOHTPOJIbHOM
paboTHI.

JInnentnoe DKOHOMMYECKAsi UHTEPIPETALIMS PaGora ¢ yueOHOI1 nuTeparypoil.

MIPOrpaMMHUPOBAHU | CUMIUIEKCHOTO METO/Ia M CUMILUIEKCHBIX | Perenue TunoBsix 3amad. Pazoop

€

OLIEHOK.

BOIIPOCOB I10 TEME 3aHATHSI.
Brimonnenne nomMantaux 3aganui
K KaXJ1I0MY 3aHATHIO. BeInosiHeHue
3a/IaHUM TOMalIHEN! KOHTPOJIbHON
paloTHI.

6.2 IlepeyeHb BONPOCOB, 32IaHUI, TeM JJI1 MOATOTOBKH K TEKyILIeMY KOHTPOJIIO (COIJIACHO

Tadauie 2)

1. Beruncrure npeaen Gpynxuun 1M

2. Beruucute npezen Gpyakmuu 1M

3. 3aBHCHMOCTb CIIpOCa Ha TOBAap OT €ro IeHH BhIpaxkaercs ¢ymkmumein D(P)=

IIpumep koHTpOJIBLHOI padoThl Nel (1 cemecTp).

X2 —Xx x*+3x

x>0l X +1 x-1
In(L+3x%) — X
-0 X" 42X

O
p*+2p

Haitaure cnipoc Ha ToBap, MpeAeIbHBIN CIPOC U TOYEHUHYIO 3JTACTHYHOCTH CIPOCca MO LEHE TIpu P =
2 n.e. YUemy Oyzaet paBHa CpeAHss DIACTHYHOCTH CIIPOCa MO [IeHe, IPU YBETWYCHHUH [IeHbI Ha 5%?

4. HaiiauTe npou3BOIHYIO HESIBHO 3a/laHHOM (PyHKUINN x* + yX2 =1.

5. IlonHble wu3NEpKKM TMpU BBIITYyCKE (

CAWHUL TPOAYKIOHWH  BBIPpAXKAKOTCA

GbyHKIMEn

C (Q) =36+10q + q2 . ®dynknus cnpoca Ha 1y nponykimio umeer sux  =10—0,02p, rae p

— [IEHa €IMHULIBI TPOAYKIUH.

C(a)

1) Haiiniute MuHEMYM: a) ONTHBIX u3aepkek C (q); 0) cpennux uznepxkex AC (q) =—,

q




2) IMocrpoiite rpaduk npenenbHbIX nzaepxek MC (q) = C'(q) .
3) CoctaBbTe PYHKIHIO T0X0AA R(q) OT MPOAAXKHU (| EAUHUI] TOBApA IO IIEHE p.
4) Haiigure npu6suis | (q) .
5) ocrpoiite rpaduku qoxona R (q) u pudbLH | (q) .
AX* +13X+7

6. Uccnenyiite pynkuuro Yy = 3 Y TIOCTpOiTe ee rpaduk.
X+

7. IIpou3BOOUTENBHOCTh TpyJda OJHOTO paboyero 3a OJHY CMEHY ONUChIBaeTcs (GyHKIuEH

p(t) =10,5t — 0, 75t%, rxe t — Bpems B wacax, 0 < t < 8. OnpenenuTe 0GHEM BHITYCKA IPOTYKLIH
3a 20 pabouux aHEW OpUTaoi, COCTOAIICH U3 6 YEIOBEK.
+00
xdx

-
Lo

IIpumep koHTpPOJILHOI padoThl Ne2 (2 cemecTp).

1. Miccnenyiite Ha sxcrpemym dyrkumio Z = Yy° +3x°y —18x —30y +1.

8. Brruncnure uHTErpal

2. CDYHKI_II/IH IIOJIE3BHOCTH HOTpe6I/ITeH}I JJIs1 ABYX TOBApOB MMECT BUJ u(x, y) = 5X0‘75 y°’25, raoe X, Yy

— KOJIMYECTBA IPUOOPETaeMBbIX TOBApPOB.

1) OnpenenuTe MaKCUMAJIBHYIO TTOJIC3HOCTh TOBAPOB, €CIIH MOTPEOUTENH UMEET OFOKET B |
=1899 n.e., a ieHbl TOBApOB paBHbI 13 A.€. U 5 1.€., COOTBETCTBEHHO.

2) IocTpoiite rpaduk QyHKINH MTOJIE3HOCTH.

3) N306pa3ure 10mycTUMOE MHOXKECTBO, KPUBBIE O€3pa3zanyus U ONTUMAIbHYIO TOUKY.

4) Haiinute ypaBHEHHE KpUBOH Oe3pa3inums, Ha KOTOPOW HAXOAUTCS ONTHUMAalbHasl TOYKa
oTpeOUTeIIs.

5) Berunciaure HOpMy 3aMEHbI BTOPOTO TOBapa MEPBbIM B ONTUMAJILHON TOUKE.

5) Onpenenure GyHKIUIO CIpoca JjIsl IEPBOIO TOBApa U MOCTPONTE ee rpaduk.

6) BeruncianTe 31acTUYHOCTD CIIPOCa Ha MEPBBIN TOBap MO LIEHE IPU JaHHBIX

[IEHaX U 33JJaHHOM OI0JKeTe MOoTpeOuTes.

7) IlosicHUTE SKOHOMUYECKUI CMBIC]T HalIEHHBIX TTOKa3aTeseil.

3. Pemute nuddepeHnmanbHoe ypaBHEHUE )/” — 5y’ +4y=2x-1.

4 -3 3 -1 -3 3
4. JlaHbl MaTpUIIBI A= 1 5| B= 2 10 uC=|1 1
2 -5
Haiizure marpuyy D=4C" + A- B.
1 4 2 2 0
5. Berunciure panr Matpuisl A = 12 =2=
6 5 6 2
15 1 31

6. Pemute cucteMy JTMHEWHBIX anreOpandyeckux ypaBHEHHH U HaluTe HE MEHee JBYX ee
0a3UCHBIX HEOTPULIATEIbHBIX PEIICHUN

AX, — X, + 2%, — 3%, =2,
2X, +3X, = X, + X, =5,
2X, —4X, +3X; —4X, =3.



7. Onpenenure, sIBISETCS M MEXKIyHAPOIHAS TOPTOBIIA BYX CTpaH cOaTaHCUPOBAHHOM, €CIH
BEKTOP HAallMOHAIBHBIX JOXOJ0B OTUX CTPaH

. 12000000000
| 7000000000 |

0,3 09
0,7 01)

8. Jlis uzrotoBneHus usnenuit n1Byx BuAoB umeercs 100 kr ceipbsi. Ha u3rotomsieHue oaHOTO
W3JIEJHs TIEPBOTO BUJA PACXOAYETCs 2 KT, Ha U3TOTOBJICHHUE OJTHOTO M3JIEHs BTOPOTO BUAA — 4 KT
ceipbs. COCTaBbTE IUIAH MPOM3BOACTBA, OOSCIECYMBAIOIINNA MMOTYyYCHHUE HAHMOOJBIIECH BBIPYYKH OT
MIPOAAXKH U3ENHU, ecl He0OX0IMMO U3rOTOBUTH He Ooinee 40 m3nenuii mepBoro Buaa u He Ooee
20 u3genuii BTOPOTO BHIA, a OTIYCKHAss CTOMMOCTH OJHOTO M3CNHs TEPBOrO BHJA COCTaBIISACT
3000 py6., a m3aenus Broporo Buaa — 2000 pyoO.

a cTpyKTypHas MaTpuna A= (

TunoBsble 327244 AJ15 NOATOTOBKH K TEKyHIEMY KOHTPOJIIO
1. Beruncnuth npeacia YHUCIIOBOM MOCIIEI0BATEIHbHOCTH:

im n+13— n—13 im \/n8+6—\/n -6 |im
i D 0D i G 2 ),
n®+1 \/n8+6+\/n -6

2 n
lim 5n“ +3n-1
(5% +3n+3
2. Berurcnuthb npeen QyHKIHH:
im (X% +3x+2)? im 3/x =2 im  1—C0S2X lim 1+ COS7X

e o2 —x—2' ale—x)? % cos7x—cos3x gt

L2
lim In(x-3/2x-3) im 67 =77 im (5 _4 )llsm N
X—=2 - . 1 x—0 - 1 x—0 - .
sin(zx/2) —sin[(x=1)z]" *??sin 3x — 2x COSX
3. Haiitu npou3BoHYI0 GyHKINU:

L2 ) o 1t
y=InIn®In®x. y:sinﬁ+£sm 3X _ 1 Cy=x¥.29% x=In Tit

-y
3 cos6x (x+2)\/x2+4x+5 =

4. IlpoBecTu MOJIHOE UCCIeT0BaHUE PYHKIIMHN U TOCTPOUTH €€ TpadukK:

y:|nXL6—1. y=$/x2(x+2)2.
X

5. Beluucnurs HeonpeaenEHHbIM HHTETPaL:

y

7x = x% +1 2 . dx dx
NATA T COSX + 3)"dx X-sin(x* + 3)dx —_—
I Jx o I( ) j ( ) J‘f\/5x+3 jxlnx

4o oxd eX+4e2Xd . ,
[sin® 2x- cos2xdx IW X [@x=2e™dx  [In(x*)dx
J'sin3x-e‘xdx

_ 3

J- : dx ,[ 21 5X dx I dx J- x2+1 dx
—Xx°—-8x-11 X* —4x+11 (x+1)(x* -4) Y (x+4)(x* —3x+5)

6. Beruucnuts onpenenéHHblii MHTErpai:



/2

4 1
xax z _cosxdx
'([ X2 +2 '([mdx 2arct'£(1/2) (l— Ccos X)3

7. HaiiTi yacTHBIE IPOU3BOAHbBIE TIEPBOTO M BTOPOTO MOPAIKOB OT (PYHKIUU:

z=cos(xy +2y) 2:1)(+le z=Inyx*-y?

8. HaiiTi skcTpeMyMmbl pyHKIUU:

2
z=02xy +x2)e¥ z=4x-(x*+y?)?3 z=xy’(-x-Y)

9. Haiitu o6muii uaterpan nudpepeHnuanbsHOro ypaBHEHUS.
2 2
37 =yyix  Jl-yldx+yV1-xPdy=0  xy-y= th(%)
Xy'+Yy + xe ™ =0

10. BeInoJHUTE AEHCTBUS HAJl MATPULIAMU:
1 0 1Y 10 -1 0 2 oY 13,
0 2 0| -5/0 1 -2{, 1 0 3| -3:]-2 1-[ j

312
3 01 1 2 1 0 45 1 -1
11. Haiitu oOpaTHyto MaTpuily:
1 2 -1 1 -1 1
2 -3 0| 1 1 -2
-1 2 1 -1 1 1
12. Pemnth cucTeMy JIMHEHHBIX anreOpandeckux ypaBHeHui metonom JXXopnana-I"aycca:
X—y+2z=1 X+Yy—-22=6
—X+y—-z=17, X+y+z=1
-2X—-y+z=1 —-2X—-y-5z=1

Kpurtepun 6a/1iIbHOM OLEHKH PAa3JIMYHBIX (DOPM TEKYILIEro KOHTPOJISl yCIIeBAeMOCTH
Opranu3anys TEKYIIEro KOHTPOJS YCIIEBA€MOCTH OOy4YarOHMIMXCSl II0 MTOraM ceMecTpa
(Moay1si), mo mporpaMMam OakanaBpuaTa U MarucTpaTypbl B COOTBETCTBUU C y4eOHBIMHU IJIaHAMU
[0 HAaNpaBJI€HMUSIM TMOATOTOBKM BBICHIET0 OO0pa3oBaHMs YTBEp)KIEHA IMPUKA30M peKTopa
duHyHHBEpcUTETa TO OCHOBHOW nestenbHOocTH oT 23.03.2017 Ne0557/0 «OO6 yTBepkaeHUU
[TonoxxeHHs O MPOBENEHUM TEKYIIEro KOHTPOJIS YCIEBAEMOCTH W MPOMEXKYTOYHOW aTTecTalluu
o0yyaromuxcs o nporpaMMam 0akajgaBpuaTa U Maructpatypbl B @UHAHCOBOM YHUBEPCHUTETEN.

Tabnuua 5 - Bugsl pabot o6yvaromnierocs, GopMUpPYIOIKE TEKYIIUNA KOHTPOIIb MO JUCIMITIIMHE

Nen/m | Bug yueOHOIl 1esTenbHOCTH bamner | Makcumym 3a
ceMecTp (MOJyJIb)

BrimonHeHue 1 3anmmra KOHTPOJIBHOM paboThI 10 10
AynuTopHas KOHTpPOJIbHas/cpe3oBas pabora 5 10
TectupoBanme/6JMI ONTPOCHI 0,2 10
Ilocemenne  3aHATHH, BEJICHUE  KOHCIIEKTA 0,1 4
JIEKITMH/CeMUHapa u paboTa ¢ HUM

AKTHBHOE y4aCTHEe B HMHTEPAKTUBHOM IIpoOIleCcCe 0,1 6

BBITTOJTHCHUA MPaAKTUYCCKUX 3aJaHui Ha
CCMHUHAPCKOM 3aHATHU




\ Bcero 3a cemectp (Mo1yIib) \ 40

7 @oHI OIEHOYHBIX CPEeACTB
o0yuaruuxcs Mo JUCHUIJINHE
[lepedeHp MIaHUPYEMBIX PE3yJbTaTOB OCBOSHHUS 00pa30oBaTEIbHON MpOrpamMmsbl (MepeyeHb
KOMIICTCHIIMI ) ¢ YKa3aHUEM MHJIUKATOPOB UX JOCTHIKEHUS U INIAHUPYEMBIX PE3YJIbTaTOB O0yUCHHS
10 JWCIUIUIMHE COJCPXKHUTCS B pazaene «2 IlepedeHp MIIaHUPYEMBIX PE3YJIBTaTOB OCBOCHUS
o0pa3oBaTenpHON MpOrpaMMbl  (NIEpPEYeHb KOMIIETEHIIMH) C YKa3aHHEM HWHIUKATOPOB HX
JTOCTHDKEHHS M TUNIAHUPYEMBIX PE3YJIbTaTOB 00YUYEHHUS 110 AUCITUTLTHHE.

AJAsl  TPOBeJAeHHS TNPOMEKYTOYHOH AaTTecTAUMH

7.1 TunoBble KOHTPOJIbHbIE 3a]aHUs UJIH UHbIe MaTepHaJIbl, HEOOXOAUMBbIE JIJIsl OI[€eHKHU
HHIUKATOPOB J0CTH/KEHNSI KOMIIETeHIIUIi, yMEeHUI U 3HAHUH

Tabnuma 6 - [IpumepHbIe 3a1anus, HEOOXOAMMBIC JUIsl OLICHKU JOCTKEHUS KOMIIETEHITUN

Kommerenmusa Tunoseie 3aganus
[TIKH-3 HNupuxarop 1. IlpoBoaur  cOop, oOpaGoTKy m
Crnioco6HOCTh CTATUCTHYECKHH  AaHAJAM3  JAHHBIX sl  pelleHHus
OCYILIECTBIATH cOO0p, (GDMHAHCOBO-I)KOHOMHYECKHX 32/1a4.
00paboTKy 1 3HaTh: OCHOBHBIE CIIOCOOBI cOopa, 00paboTku MH(POPMAIUH,

CTaTUCTHYCCKHUI aHAIIN3
JaHHBIX, IPUMCHATDb
MaTEeMaTHYECKUE METOIbI
AJIg PCIICHUA CTAHAAPTHBIX
poheCCUOHATIBHBIX
(uHAHCOBO-
HYKOHOMHYECKHUX 33]1ad,
HHTEPIPETUPOBATH
MOJTyYCHHBIC PE3YJIbTATHI.

CIIOCOOBI MATEMATHYECKOTO aHAIM3a JaHHBIX.

YMeThb: TpUMEHATh MaTEeMAaTHYCCKUE METOJIBI JIJIS IIOCTAHOBKHU
W PEIICHMS 3a/1ay aHajau3a MMPpHU OIEHKE BhIOOpAa ONTHUMAIIbHBIX
IIyT€N U METOJOB JOCTHUKEHHUS LIEIIEH.

3aganue 1. B mayruHooOpa3HoW Mojenu (GYHKIUS crpoca
HMeeT BHUJ D( p) =12-3p, a Qydxuusa npennoxeHus —

S(p)=2p—3. Hauanenas mesa paBHa 2 n.e. Bommmmre

o0mryro Gopmyity Juis TIOCIe0BaTEIbHOCTHU 1IeH. MccnenoBarth
Ha CXOJMMOCTb JTAHHYIO TOCJIC0BATEIILHOCT IICH.
3ananue 2. [Ipou3BOIUTENHHOCTh TpyJa paboyero 3a OJHY

2
CMEHY OINMCHIBAETCS (PYHKIMEH p(t)=15t—0,5t , Tme t —
BpeMsa B yacax, 0 < t < 8. Omnpenenure 00BEM BBITyCKa
OPOAYKIMM 3a J€Hb s JaHHOrO pPAaboyero M CpeaHIO
IIPOU3BOJUTENIBHOCTD TPYZa 3@ OJUH 4ac.

Nuauxarop 2. DopmyJupyer MaTeMaTH4YecKue
NMOCTAHOBKH (PHHAHCOBO-IKOHOMHMYECKHUX 32124, ePeX0aUT
0T DKOHOMHYECKHX IOCTAHOBOK 33124 K MaTeMaTH4YeCKUM

MO/IeJISIM.
3HaTh: (QyHAAMEHTAIbHBIE TMOHATHUSA, HWIEH aiuredpbl U
reOMETPUH, MaTEMAaTHYECKOT0 aHAJIN3A.

YMerb: TpPUMEHATH COOTBETCTBYIOIIME MaTEMaTHUECKHE

AJITOPUTMBI U METOAbLI JId MOACITUPOBAHUA SKOHOMUUYCCKHX
3ajad.
3apanme 1. 3aBHCHMMOCTB clpoca Ha TOBap OT €ro IEHbI

oipakaercst Gynkumeii D(P) = 26—0
+

P
TOBap, MPEJENIbHBIA CIPOC U TOUYEYHYIO 3JIACTUYHOCTH CIIpoca
mo meHe mpu P = 3 g.e. Uemy Oymer paBHa cpemHss
AIIACTUYHOCTH CIIPOCa I10 1IeHE, TP YBEINYEHUH 1IeHbI Ha 4%7
3ananue 2. Jlanbl GyHKIUSA crpoca Ha HEKOTOpbIit ToBap D(p)
=82 -15p — 10p2 U (QYHKIHS NPEJUI0KESHUs 9TOro ToBapa S(p)

. Halimure cnpoc Ha




= 2p° + 3p — 2, rae p — IeHa ToBapa B pyOIsX. Berumcinte
AIACTUYHOCTh CIIpOCAa MO I[IEHe B TOYKE PHIHOYHOTO
PaBHOBECHSI.

Nupuxatop 3. CucreMHO NOAXOAUT K  BBIOOpY
MaTeMAaTH4YeCKHX METO/10B " HHG(OpPMAIMOHHBIX
TEeXHOJIOTHH Uil PpelleHUs] KOHKPETHbIX (PMHAHCOBO-
IKOHOMHYECKHX 32/1a4 B NPO(PecCHOHAIBHOI 00J1aCTH.
3HaTh: OCHOBHBIE (pyHIaMEHTalIbHbIE MaTEeMaTHYECKUE HICH,
MOHSATHUS U IPUHIUIIBI MATEMATHUYECKOTO MOJIETUPOBAHUSI.
YMeTb: MpPUMEHSATH COOTBETCTBYIOIIME MaTeMaTHYeCKUe
QITOPUTMBI M METOJABI JUJISI MOJICIUPOBAHUS IKOHOMHUYECKUX
3a/1a4 B MpodeccoHabHON 00J1aCTH.
3aganue 1. Omnpeznenute, sBISETCA JU  MEXAYHapoaHas
TOProBIIE JBYX CTpaH cOaJaHCUPOBAaHHOW, €CIIU BEKTOP
HallMOHAIBHBIX JOXOJO0B 3TUX CTPaH

(QOOOOOOOOOJ

5000000000

a CTPYKTypHast MaTpulia A — 0,5 09

0,5 01
3ananme 2. [Ipennpusitue nporu3BOAUT NPOAYKIHIO ABYX BHJIOB,
UCIIONIB3Ysl TPU  3TOM pecypchl Tpex BUAOB. I3BecTHa

2 3
TCXHOJIOTHYCCKAaA Marpuia A=l10 H BCKTOp 3aI1aCcoB

21
100
b=| 60 | I/I306pa3I/ITC MHOXECTBO BO3MOXHBIX  IIJIAHOB
75
MMPOU3BOJACTBA. CocraBbTe IJ1aH IIpOU3BOJACTBA,

oOecrieunBalOIUMi  IMOJlyueHHUe HauOoJsblIe BBIPYYKH OT
OpOJaXH W3AEIMHA, €cClM IIeHa U3JeNus MEepoBOro BHIA
coctasisieT 1000 py0., a uzaenus Broporo Buaa — 2000 pyo.

Nuauxatop 4. AHAJAM3HUPYET Ppe3yabTaTbl HCCIAETOBAHUS
MaTeMaTH4eCKHX Moaejed (GHUHAHCOBO-I)KOHOMHYECKHX
3aJ]ay M [JeJIaeT Ha HMX OCHOBAHMH KOJHMYECTBEHHbIE H
Ka4YeCTBEHHbIC BbIBOAbI M PEKOMEHIAIUM MO NPHHATHIO
(puHAHCOBO-IKOHOMUYECKUX pelIeHH .

3HaTh: (QyHAaMEHTanbHBIE TMOHATHS, UACH anreOpsl |
reOMETPUU, MATEMATUUECKOTO aHAJIN3A.

YMerb: NPUMEHSATh HHCTPYMEHTBI COBPEMEHHOM MaTEMAaTHKH K
aHAJIU3Y PE3YJbTATOB MCCIEAOBAHUS MATEMATUUYECKUX MOJEIIEH
(UHAHCOBO-DPKOHOMUYECKHUX 3a7ad W JelaTh Ha MX OCHOBAHHH
KOJINYECTBEHHBIC U KAUECTBEHHbBIEC BBIBOABI 1 PEKOMEHIAIIUH IO
MPUHITHIO PHUHAHCOBO-IKOHOMHYECKUX PEIICHHIA.

3apnanme 1. [lonHbple M3AEPKKM IPU BBITYCKE ( €IMHUI]

MPONYKIIMKA  BBIpaxarorcs (QyHkiuen C (q) =32+8q+0°.
OyHknms  cnpoca  HAa ATy  NPOAYKIHIO WMEET  BHII
q=12-0,03p, roe p — neHa eaquHUIBI poaykuuu. Halmure




MIHHMYM CPEIHHX H3IEPKEK AC(q)= M
q
3aganue 2. Haiinure IIPOU3BOJHYIO byHKIIN

f(t)=F(K(),L(t))B Touke =0, ecmm K(t) =0,4t +200
L(t) =3000e°®  F(K,L)=4K°®L°"

YK-10

CnocoOHOCTh
OCYIIECTBIISATH IOUCK,
KPUTHYCCKH
aHaJIM3UPOBaTh, 0000IIATH
U CUCTEMAaTHU3HPOBATh
nH(pOpPMAIIHIO,
HCII0JIb30BaTh CUCTEMHBIN
MOJXOI JUISL PEIICHUS
MOCTABJICHHBIX 3a7a4

Nuaukatop 1. Yerko ommchbiBaeT €OCTAB U CTPYKTYPY
TpedyeMbIX JaHHBIX M MH(OpMaNuU, TPAMOTHO peaju3yeT
npouecchl HX coopa, 00padOTKN M MHTEPNPETALIUH.

3HaTh: ¢QyHIAMEHTAbHbIE TMOHATHUS, UJIEU U HHCTPYMEHTHI
anreOpbl ¥ TEOMETPUH, MAaTEMAaTHUECKOTO aHAIIN3a.

YMerb: pemaTh  TUIOBBIE  MaTeMaTWYecKue  3a/add,
UCIIONIb3YEMbIC TPU MPUHATHH (HUHAHCOBO-DKOHOMUYECKUX
pelIeHUi.

3aganue 1. 3aBucuMOCTh cIlpoca Ha TOBap OT €ro I€HbI

2
p*+2p
TOBAp, MPEAEIbHBIM CIPOC U TOYEUHYIO 3JaCTUYHOCTH CIIpOCa

no meHe mnpu P = 2 g.e. YUemy Oynmer paBHa cpemHss
AMIACTUYHOCTH CIIPOCa M0 IIeHE, MPU YBEIUYCHUH 1IeHbI Ha 5%?

BeIpaxkaercs pynkuueit D(P) = . Halinure cripoc Ha

HNuaukarop 2. O00cHOBBIBAET CYIIHOCTH MPOMUCXOASLIEr0,
BBIABJISIET 3aKOHOMEPHOCTH, MOHUMAaET NpUpPoAY
BapuadeJbLHOCTH.

3HaTh: (QyHIAMEHTAIBHBIC TOHSATHUS, HJEH W WHCTPYMEHTHI
anareOpbl U TCOMETPUN, MATEMAaTHUYSCKOT0 aHAJIN3a.

YMeTb: TPOBOAUTH OTOOpP aaEKBAaTHBIX MaTEMAaTHYCCKHUX
METOJIOB U MOJEJIEH U1 TOCTAaHOBKH, PEICHHS M aHallu3a
MOJIy4aeMbIX  PE3YJIbTATOB B  KOHKPETHBIX  MPHUKIAJTHBIX
3aJaJax.

3aganue 1. Beruucnure npeaen byHKIUN

 (x*=x x*+3x
lim —
x>0l X +1 Xx—-1

Nuauxatop 3. dopmupyer npu3HaK KJacCHPUKAIUH,
BbIJIEJISIET COOTBETCTBYKWOIIHE €MY TIPYNIbl OJHOPOIHBIX
«00bEKTOBY, HAeHTHGUIHPYET 001He CBOIiCTBA 3JIEMEHTOB
3THX rpyni, OLlCHNBaET MOJIHOTY  Pe3yJIbTAaTOB
KJIacCH(PMKALMU, TOKA3bIBACT MNPHUKJIAJAHOEC HA3ZHAYEHHE
KJIACCH(PUKAIUOHHBIX I'PYIIIL.

3HaTh: (QyHIAMEHTAJbHBIE TOHATHUS, WUJIEH W HHCTPYMEHTHI
anreOpsl U TEOMETPUH, MaTEMaTHYECKOTO aHaJn3a.

YMeTh: NpUMEHATh MATEMATHUYECKHUE METOIBI JJISl TOCTAHOBKH,
pelIeHUsT W HWHTEPIpETAlMh TMOJy4aeMbIX PE3YyJIbTATOB B
3alayaXx MOJCIUPOBAHUSA M OMHCAHUSA TNPodhecCHOHATBHON
JIeSITENTbHOCTH.

Zaganus 1-6. OyHKIMS TOJIE3HOCTH TOTPEOUTENS IS IBYX

0,75,,0,25

toBapoB wmmeer Bum U(X,Y)=5X""y ", tme x, y —

KOJIMUECTBa MPHUOOpETaeMbIX TOBAPOB.
1) Omnpenenute MaKCUMaJIbHYIO IOJIE3HOCTh TOBAPOB, €CIHU




notpedutens umeet OroxkeT B | =1899 n.e., a 1ieHb TOBapoB
paBHbI 13 1.€. 1 5 A.€., COOTBETCTBEHHO.

2) [TocTpoiite rpaduk GyHKIIUU TTOJIC3HOCTH.

3) M3o06pasute 10mycTUMOEe MHOXKECTBO, KpUBBIE Oe3pa3inyus
U ONTUMAJIbHYIO TOUKY.

4) Haiigute ypaBHEHUWE KPHUBOM Oe3paszinuusi, Ha KOTOPOM
HAXOJUTCS ONTHUMalIbHAsl TOYKA MOTPEOUTETIS.

5) Bblunciaute HOpMY 3aMEHbl BTOPOrO TOBapa IEPBHIM B
ONTUMAJILHOM TOUKE.

5) Ompenenute (QyHKOHIO cIpoca s MEPBOTO TOBapa U
MOCTpOiiTE ee rpaduk.

6) BoruucnuTe 351aCcTUYHOCTH CIIPOCa Ha MEPBBI TOBAp M0 LEeHE
IIPU TAaHHBIX [IEHAX U 33/IaHHOM OOJIKETE MOTPEeOUTENs.

7) IlosicHuTe SKOHOMUYECKUM CMBICI HAICHHBIX TTOKa3aTeleH.

Nuaukarop 4. I'pamMoTHO, JIOTHYHO, APrYMEHTHPOBAHHO
(popMupyer codcTBeHHbIE Cy:KIeHHSI M OleHKH. OTiamyaer
¢dakThl 0T MHeHHWIi, MHTepHpeTanuii, OIEHOK M T.JI. B
paccy:KIeHHusIX IPYruX Y4aCTHUKOB J1eSITeJIbHOCTH.

3HaTh: (QyHIAMCHTAIBHBIC TMOHATHS, UACH aIreOpbl H
reOMETPUHU, MAaTEMaTHYECKOTO aHAJIN3a.

YMeThb: NpUMEHATh MATEMATUYECKHUE METOJIBI JJISl TOCTAHOBKH
Y TIPUHATUS ((UHAHCOBO-IKOHOMUYECKUX PEIICHUM.

3aganus 1-5. IlonHble uU3AEpKKU NpU BBITYCKE ( E€AMHMIL

NPOAYKIIMU BBIPAKAKOTCA (PYHKLUEN C (Q) =36+10g+ q2 .

®yHkIMsA  cmpoca  HAa 9Ty  NPOAYKIMIO HMeeT  BHJ
g=10-0,02p, rae p — uena exuHUIIBI IPOIYKIIHUH.

1) Haiinute MUHMMYM: a) MOJIHBIX U3JEpiKEK C(q); 0)
C(a)
q

2) [Toctpoiite rpaduk npeeabHBIX U3JIePIKEK
MC(q)=C'(q).
3) CocraBbTe (PYHKIHIO J10X0]1a R(q) OT TIPOJAXKHU ( eTUHUIL

cpeanux m3aepxex AC (q) =

TOBapa 110 IICHE P.
4) Haiigure mpuosuib | (q) :

5) IToctpoiite rpaduku Joxo01a R(q) v npubbUH | (q) .

Nuagukarop 5. APryMeHTHPOBAHHO u JIOTUYHO
NpeacTaBjisieT CBOI0 TOYKY 3peHHsl NMOCPeICTBOM M Ha
OCHOBE CHCTEMHOI0 ONUCAHMS.

3HaTtb: (QyHIAMEHTAJbHBIE TIOHATHS, WACH aureOpbl u
r€OMETPUM, MATEMATUYECKOTO aHAJIN3a.

YMerb: TPUMEHSATH COOTBETCTBYIONIME MAaTEMAaTHUYECKHE
QITOPUTMBI W METOJIBl I MOJEIUpPOBaHUS (PHUHAHCOBO-
YKOHOMHUYECKUX MPOIIECCOB U OTHOIICHUM.

_AXP +13x+7

3apanme 1. Uccnenyiite QyHKIUIO X+3 u




\ MOCTPOKTE ee Tpaduk.

IIpumepHBbIi epeyeHb BONPOCOB JJIS IOArOTOBKH K 3a4ety (1 cemecTp)

1.

MHOXECTBO. Onepauml Haa MHOMXCCTBaMMU. KOHC‘IHBIG, CUCTHBIC WM HCCUYCTHBIC

MHOXXCCTBA. OFpaHI/I‘IeHHBIC U HCOI'PaAaHUYCHHBIEC MHOXCCTBA.

12.
HOJYYUTCS.

13.

14.

AnrebOpanueckast (hopMa KOMIUIEKCHOTO YHCIIA.

Yro Takoe JeicTBUTEIbHAS YaCTh KOMIIEKCHOI'O YHCIIA.

Yro Takoe MHUMAs 4aCTh KOMILICKCHOTO YHCIIA.

Yro Takoe MHUMAas SIHMHHIIA.

UT0 Takoe KOMIUIEKCHO COMPSIKEHHOE YUCTIO.

Onpenenuth NpOCTEUIINE ONEepaAIMU HaJl KOMIUIEKCHBIMHU YHCIIAMHU.
UTto Takoe apryMeHT KOMILIEKCHOTO YHCIIa U €r0 MOIYIb.

Urto Takoe TpuroHomeTpuueckas ¢opmMa KOMIUIEKCHOTO YHCIIA.
Uro Takoe mokazarenbHas (HOpM KOMILJICKCHOTO YHUCIIA.

®opmyna Myaspa.

Kaxk u3Biedb KopeHb N-0i1 CTENEHU U3 KOMIUIEKCHOTO urciia. CKOJIBKO TaKUX KOpHEH

Yto Takoe YHCI0Bas NOCICIOBATCILHOCTD.
Kaxumu OBIBAIOT YHCJIOBBIC IIOCJICA0BATCIIbHOCTH. (‘ITO O3Ha4yacT

CXOJIMMOCTB/PACXOAMMOCTD TIOCIIEIOBATEIHHOCTH)

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.

42.
43.
44,
45.
46.

To Takoe npezaen 4YUCI0BON NMOCIEA0BATEIBHOCTH.

UYro Takoe SKBUBAJIEHTHbIE OECKOHEYHO MaJIble 3aMEHBI.

Yo 3HAYUT OECKOHEUHO MaJlble Pa3HOIro MOPsIIKa MaJIOCTH.

Kakumu cBoiicTBamu 001a1a10T (QYHKIIMHM HENPEPHIBHBIC HA OTPE3KE.
Yo Takoe OAHOCTOPOHHUM IIPENE.

Knaccugumupyiite Touku pa3pbiBa QyHKIHH.

Jaiite onpenenenue Npou3BOIHON (HYHKIUH.

VYKaKuTe reOMETpUUECKUM U (PU3MUECKUN CMBICI POU3BOAHO (QYHKIIHH.
JlaiiTe onpezeneHre MPOU3BOIHON CI0XKHOM (QYyHKITHH.

Haiite onpezeneHne Npou3BOAHON 0OpaTHON (PYHKITUH.

JlaiiTe onpeeneHre NporM3BOIHON (YHKIINHU 33JaHHON TapaMeTPUUECKH.
UYro Takoe CI0XHO MoKa3aTeabHast PYHKIIMS.

Uro Takoe norapudmuueckoe nuddepeHiupoBanue.

Omnpenenure ypaBHEHUE KacaTeIbHON U HOPMAJH K TIJIOCKOM KPUBOIA.
Yro 3HauMT: ABE (YHKIMH NEPECEKAIOTCS MO YTioM 60°.

UYro takoe quddepeHman GyHKIUN U KaK OH CBSA3aH C IPOU3BOIHOM.
I'eomeTrpuueckuii cmbica nuddepenmana GyHKIUN.

IIpon3BoiHBIE BBICIINX MOPSIIKOB.

®opmyna JleitbHMIa, YTO 3TO, ISl UETO UCTIOIB3YETCS.

Bospacranue u yosiBanue QyHKIMH B Touke. JIOKaabHbIE SKCTPEMYMBI.
Teopema o KOpHSAX NPOU3BOAHOM (TeopeMa Pois).

Teopema 0 KOHEUHBIX pUpalLIeHUsIX (Teopema Jlarpanxa).

Teopema 06 oTHOIIEHNH TpUpaleHui 1ByX GyHKuui (Teopema Kormm).
ITpumenenue dpopmyssl Jlarpanka K NpUOIMKEHHBIM BBIYUCICHUSM.
[IpaBuno Jlonurans.

PackpsiTrEe HeonpeneneHHOCTH BUaA (0-0),

PackpeiTie HeonpeeneHHOCTH BU/Ia (°°_°°).

PackpsITHE HEOIIPENEIEHHOCTEN BUaA (w)(wo)(o )
Yro Ttakoe sKcTpeMyM (YHKIHHU (KaK ero HaiTh)?
I'eomeTpryeckuii CMBICI IPOU3BOJHOM.

Tabnuia npousBoaHbIX (YCTHO).

UYro Takoe Touku nepernda GyHkuu (Kak HaiiTn)?



47, Yro Takoe acuMnrora?

48.  UYrto Takoe BepTUKaJIbHAS aCUMIITOTA C TOYKH 3PEHUS €€ TTOUCKa?

49.  Yro Takoe ropu30HTAIbHASI ACUMIITOTA C TOUKH 3PEHHS €€ TIOUCKa?

50.  Yto Takoe HaKJIOHHbBIE ACUMITOTHI C TOUKU 3PEHUS X MOUCKA?

51.  Yro Takoe HynH QYyHKIIHH?

52.  Yro Takoe obnacTh onpenenacHus GyHKIIHH?

53.  IlonsaTue nepBooOpa3HOI M HEONPEIEIEHHOTO HHTErpaa.

54.  OcHOBHbIE CBONCTBA HEONPEIEICHHOIO0 HHTErpaJa.

55.  T'eomerpuueckuii u GU3NIECKUI CMBICT ONPEAEIEHHOTO HHTErpaa.

56.  OcHOBHBbIE CBOHCTBA ONPEAECIEHHOIO UHTErpaa.

57.  ®opmyna Herotona—JleiiGuuma

58.  CKOJIbKO YaCTHBIX IIPOU3BOJHBIX IEPBOTO M BTOPOIO MOPAAKA UMEET (PYHKLUSA JBYX
IIEPEMEHHBIX ?

59.  Auroput™M HaxOKIEHUS SKCTPEMATIbHBIX TOUEK (PYHKIUH JIBYX [EPEMEHHBIX.

60.  YacTHble MPOU3BOAHBIE IEPBOTO MOPSAIKA. (TEOMETPHUECKUI CMBICI).

61.  KacarenabHas IIIOCKOCTh M HOPMaJlb K HOBEPXHOCTH.

62.  YacTHbIe MPOU3BOIHBIEC BTOPOTO MOPSIKA.

63.  Ilonusiii guddepenunan GyHKIUHA IBYX NEPEMEHHBIX.
64.  Ilpow3BomHas CIOXKHOW (PYHKIUH.
65. dopmyra MoTHON TPOU3BOAHOM.

Bomnpocsl 111 NOATOTOBKH K 3K3aMeHY (2 cemecTp)

1. JlokanbHbI 3KCTpeMyM (YHKIUM HECKOJbKUX IepeMeHHbIX. HeoOxonumeie
YCJIOBHUS JIOKAJIbHOI'O 3KCTPEMYyMaA.

2. JlocTaTouHOE yCIIOBHE JUIS Cllydas JBYX HE3aBUCHMBIX [1EPEMEHHBIX.

3 VYcnoBHbIN 3KcTpeMyM. MeToa 10JICTAHOBKU.

4. VYcnoBHeIM 3kcTpeMyM. Meroa MHOkuTenen Jlarpamxa.

5 ['mobanbHBI SKCTPEMYM.

6 Kpathnsbie unTerpansl. CBeieHHE KpaTHOTO HHTETrpaia K MOBTOPHOMY.

7. Obmee pemenue auddepeHIMaIbHOIO  ypaBHEHHMs.  YacTHele — pelieHus
g epeHnnanbHoro ypasHenus. 3agava Komm.

8. VYpaBHEHUSI ¢ pa3ACIAIOIUMUCS IEPEMEHHBIMH.

9. OpHOpOHBIE ypaBHEHUS IIEPBOT0 MOPSIKA.

10.  JluneliHoe ypaBHEHHUE MEPBOTO MOPSAKA.

11.  VpaBuenue bepnymim.

12.  Jlunelinsle nuddepeHnnanbHble ypaBHEHUS C TOCTOSTHHBIMU KO3 UIIMEHTaMHU.

13.  VYcroiuuBocTh pemenus. Kpurepuii ycTOWYHBOCTH.

14.  Apudmernueckre BEKTOPHI.

15.  Marpuusl. JIuHeliHble onepauuy Haja MaTpullaMd. TpaHCIOHHWPOBAHHWE MAaTPUIIBI.
IIponsBenenne maTpu.

16.  DnemeHTapHBIC TPEOOPA30BAHUS HAJ CTPOKAMH M CTOJIOIIAMH MATPHII.

17. Teopema O mpuBEIEHUH NPOM3BOJBHONW MAaTpPHUIBl K cTyneH4aTod ¢opme. Panr

MaTpuIlbl. HeBBIPOKICHHOCTD KBaIPaTHBIX MaTPHII.
18.  OO6patHas maTpuna.

19.  Ompenenurens KkBagpatHoiW Marpunbl. CBoiicTBa ompexenurtens. Kpurepuit
HEBBIPOXKIEHHOCTH MaTPHUIIBI.

20.  CucreMa JTMHEWHBIX anreOpandeckux ypaBHeHuid. Teopema Kpornekepa-Kamemmm.

21.  TlpsiMble HA TUIOCKOCTH.

22.  IlpsMble ¥ TUTOCKOCTH B ITPOCTPAHCTBE.

23. CucreMbl JHMHEHWHBIX anreOpanvyeckux HEpPaBEeHCTB U UX MHCHOJIb30BaHHE B

OKOHOMMUMKE U YIIPABJICHUU.
24.  JluneitHoe (BEKTOPHOE) MPOCTPAHCTBRO.



25.  JluHeitHas 3aBUCUMOCTD (HE3aBHCHMOCTh) CHCTEMBI BEKTOPOB. ba3uc u pasmMepHOCTh
JIMHEMTHOTO MPOCTPAHCTBA.

26.  Jluneiineie npeoOpa3oBaHus mpocTpancTBa Rn (JIMHEWHBIE OmIepaTopsl).

27.  CoOcTBeHHBIC 3HaYEHUS U COOCTBEHHBIC BEKTOPHI MaTPHIIBI.

28.  JluneitHas Mojenb oOMeHa (MOENh MEXTYHAPOIHON TOPTOBIIH).

29.  CumMeTpuYecKHe MaTpHIIbl U KBAaAPaTUYHbIE (POPMBI.

30.  IIpuBenenue KkBagpaTUIHON (POPMBI K HOPMAIIBHOMY U KAHOHUYECKOMY BUTY.

31.  KpuBble BTOpOro nopsaka.

32.  Ilpumepsl TMHEHHBIX ONTUMHU3AIMOHHBIX MOJIENICH B 9KOHOMUKE U YIIPABJICHUU.

33.  IlocraHoBka u paziuyHble (POPMBI 3aMKCH 3a7a4d JTUHEHHOTO MPOTrpaMMHPOBAHUS.
I'eomeTpuueckast HHTEPIIPETAIUS 3a/1a41 JTMHEHHOTO IPOTrPAMMHUPOBAHHUSL.

34.  Kanonumueckas ¢opma 3agaud JHHEHMHOro mporpammupoBanus. JlomycTumele
pemenust. CBoiicTBa 001aCTH TOMMYCTUMBIX PEIICHUH.

35. AJroput™M CUMIUIEKCHOTO METOJa JIMHEHHOTO MPOrpaMMUPOBAHHSL.

36.  CuMIIEKCHBI METOJ KaK METO] HAIlPaBJICHHOTO repedopa Oa3suCHBIX JOMYCTHMBIX
pewennii. Kpurepuii onTuMaibHOCTH.

37. CummerpuyHas Tmapa JABOMCTBEHHBIX 3a/Jad. OJKOHOMHYECKAas WHTEPIpETaLus
JIBOMCTBEHHOM 3aJ1auu.

38.  OcHOBHOE HEPAaBCHCTBO TEOPUU  JIBOMCTBEHHOCTH, €ro  3KOHOMHYECKAs
UHTEpPIIpETAIIHS.

39.  Maas TeopemMa JBOWCTBEHHOCTH.

40.  [JlocraTouHO€ YCIIOBHE ONTUMAJIBHOCTH Maphbl B3AUMHO JIBOMCTBEHHBIX 3a]1a4.

41. llepBas u BTOpas OCHOBHBIE TEOPEMBI JBOMCTBEHHOCTH, MUX T'€OMETpPHYECKas W
HKOHOMUYECKAsi HHTEPIIPETALIUS.

42.  HecummerpuyHas mapa JBOMCTBEHHBIX 3a]1a4.

43.  Tperbst OCHOBHas TeopeMa JIBOMCTBEHHOCTH, €€ TeOMETpUYecKasi U SKOHOMUYECKas
MHTEPIPETAIIHS.

44,  TpancmopTHas 3ajaya.

45, 3amaua, ABOMCTBEHHAS K TPAHCIIOPTHOM.

46.  3amkHyTas TpaHCIOpTHas 3ajJaya M €€ peLIeHHe MEeTOJIOM MOTEHIHAJIOB.
DKOHOMHUYECKasi MHTEPIPETALNS OLIEHOK KIJIETOK, TIOTEHIIMAIOB TIOCTABIINKOB M TOTPEOUTETICH.

47.  BeIpoxaeHHas TpaHCIIOPTHAA 3ajaya.

IIpumep 3K3aMeHalIMOHHOTO OMJIeTa
denepalibHOE TOCYAApCTBEHHOE 00pa30BaTENbHOE OIOIKETHOE YUPEKICHUE BBICIIETO
o0Opa3oBaHus
«®unancoBbll yHUBepcuTeT npu [IpaButensctBe Poccniickon ®@enepannn»
(PuHaAHCOBBIN YHUBEPCUTET)
Kadenpa «Maremaruka u nuadpopmaruka»
Hucnunnuna «MareMaTtuka»
@ummain Tynbckuit
Cemectp: 2 Hanpasnenue: ['ocygapcTBEHHOE MyHUIIMTIAIBHOE YIIPABIEHUE

SK3AMEHAILIMOHHBIN BUJIET Ne 1
Onpenenurens KBagpaTHoit MaTpuilbl. CBoiicTBa onpenenurens. (10 6annos)

Hccnenyiite Ha sxcrpemym dyrxmmio T (X, Y) =Xx* —8Iny —2In X + y®. (10 Gamnos)
Pemmnre nuddepenunansaoe ypasaenne Y = (L— Y)X. (10 Gamnos)

A w e

Hccnenyiite Ha TMHENHYIO 3aBUCUMOCTb CUCTEMY BEKTOPOB



[HR
N
[HR

=11, 0|,] =3 |}. (10 Gamnos)

5. PemmuTe cucteMy TUHEHHBIX aJIreOpandecKuX ypaBHEHUN
2X, + X, = 3%, —2X, =2,
3X, + X, —2X; —2X, = 2, (10 6asoB)
X, + X, — 4%, — 3%, =3.

6. [IpeanpuaTe MPOM3BOAUT MPOAYKIMIO JBYX BHJOB, HCIIONB3YS MPH ITOM PECYPCHI Tpex
13 90

BumoB. M3BectHa Texnonmormueckas Matpuma A=|1 1| u Bexrop 3amacos b=| 50 |.
20 80

N300pa3ute MHOXKECTBO BO3MOXKHBIX IUIAHOB Mpou3BojicTBa. CocTaBbTe IUIAH MPOW3BOACTBA,
00eCIIeYNBAOIIUI MOJTydeHHE HAHOOJBIICH BBIPYYKH OT MPOJAXH W3JCIUH, €CII [IeHA U3JIeIUs
niepoBoro Buja cocrasiset 3000 py6., a uznenus sroporo Buga — 1000 py6. (10 6amios)

7.2 HWuble ™MaTepuaibl, HeOOXOAMMbIe I OIEHKH HWHIMKATOPOB [IOCTHKEHUS
KOMIIeTeHIUil, yMEHUH ¥ 3HAHMI
HOp?IIIOK HpOBeZIeHI/Iﬁ HpOMC)KyTO‘-IHOfI arTecrTalli U CHUCTEMaAa OLICHUBAHUS pCSYJII)TaTOB
MIPOMEXYTOUHOI aTTecTally [0 HMTOraM cemecTpa (MOIyss) MO MporpaMMaM OakaiaBpuaTa U
MaFI/ICTpaTypI)I B COOTBCTCTBUU C yT-Ie6HI>IMI/I IJ1aHaM#u 110 HaHpaBJIeHI/ISIM IIOATOTOBKHN BBICIICTO
o0Opa3oBaHMs yTBEpXKAECHA NMpHUKa3oM pekropa DuHyHHBEpCHUTETa MO OCHOBHOW jaedarerabHocTH No
0557/0 ot 23.03.2017.

8 IlepeueHb OCHOBHOI M /IONMOJHUTEJIbHOH Yy4eOHOI JUTEpaTypbl, HEOOXOAUMOW JIst
OCBOCHUS TUCHMILINHBI:

OcHoBHas JuTeparypa:

1. Beicmas marematuka Jjisi S5KOHOMHYecKoro OakamaBpuata: B 3 u. Y.l [DnekTpoHHBII
pecypce]: yuebnuk u npaktukym / nox pea. H. . Kpemepa. 5-e uzn., nepepad. u nomn. M.: FOpaiit,
2019. 276 c¢. URL: https://ez.el.fa.ru:2183/bcode/436490 (nara obpamienus: 07.06.2019).

2.Beicmiasi mareMaTHKa IS SKOHOMHYECKoro OakanaBpuara: B 3 4. U.2 [DnexTpoHHBII
pecypc]: yuebnuk u npaktukym / moxa pen. H. . Kpemepa. 5-e uzn., nepepad. u gon. M.: FOpaiit,
2019. 241 c. https://ez.el.fa.ru:2183/bcode/436491 (nara obparenus: 07.06.2019).

3.Briciras marematuka g SKOHOMHYecKoro OakamaBpuara: B 3 4. Y. 3 [DnexTpoHHBIN
pecypce]: yuebnuk u npaktukym / mog pea. H. . Kpemepa. 5-e uzn., nepepad. u nomn. M.: FOpaiit,
2019. 418 c. URL: https://ez.el.fa.ru:2183/bcode/436492 (nara obpamenus: 07.06.2019).

Jlono/IHMTeIbHAS JIUTepaTypa:

4 Kpemep H. LI, IIyrko b. A, Tpumun WM. M. Marematnyecknii anHamu3. B 2 4.
Y.1 [OnexTpoHHbIil pecypc]: yueOHMK W mpakTukyMm / oTB. pen. H. L. Kpemep. M.: IOpaiir,
2020. 244 c. ISBN 978-5-534-02017-5. https://ez.el.fa.ru:2428/bcode/451894 (mara oOpamieHus:
03.09.2020).

S5.Bricmias  maremaTuMka IS 9KOHOMMCTOB  [DJEKTpOHHBIA  pecypc]:  COOpHHK
3amad [DneKTpoHHbI pecype]: y4ueb. mocobue / mox pen. I'.U. boOpuk. 3-e u3n., ucmop. M.:
NH®PA-M, 2019. 539 c. http://znanium.com/catalog/product/989742



https://ez.el.fa.ru:2183/bcode/436490
https://ez.el.fa.ru:2183/bcode/436491
https://ez.el.fa.ru:2183/bcode/436492
http://znanium.com/catalog/product/989742

6.lemuna T.U., [lleBsikoBa O.I1. MaTemaTudeckuii aHaiu3 AJjigs 3KOHOMUCTOB. [IpakTrkym
[OnexTpoHHBIi  pecypc]: yueOHoe mocobme. M.: HUI[ HNHDPA-M, 2016. 365 c.
http://znanium.com/catalog/product/486418

7.1Iunaver B. C. Beicmas marematuka [DnekTpoHHbIN pecypc]: yueonuk. M.: UTHOPA-M,
2019. 479 c. ISBN 978-5-16-010072-2.  https://znanium.com/catalog/product/990716 (nara
obpamenus: 03.09.2020).

9 IlepeueHb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANMOHHON ceTn «HHTEepHETY,

HEe00XOAUMBIX /115l OCBOEHHS TUCIHUILIUHBI

1.5BC |IPRBooks yHuBepcanpHas ©0a30oBasi KOJUICKIHMs W3JaHWW. Pexum jgocryma:
http://www.iprbookshop.ru/, mo mapouro.

2.Hayunas Dnextponnas buOnmmoreka eLibrary — OubnmoTeka 371eKTpOHHOH TEPHOAUKH,
peskum pocrtyma: http://elibrary.ru/ , mo maposro.

3.HOb KubepJlennnka Hay4Has 3J€KTpOHHas OMOIMOTEKA OTKPBITOTO JOCTYIMA, PEXHM
noctyna http://cyberleninka.ru/ ,cBo60aHBbIiA.

4.EnuHOoe OKHO JIOCTYyIa K 00pa3oBaTebHBIM pecypcam: MopTal [DIeKTpOHHBINA pecypc]. -
Pexxum noctyna : http: //window.edu.ru. ,cBOGOIHBI.-

5.EauHoe OKHO J0cTyIa K 00pa3oBaTeIbHBIM pecypcam: mopTall [DNeKTpoHHBINA pecypc]. -
Pexxum noctyna : http: //exponenta.ru. ,cBo00IHBII.-

10 MeToanyeckne yKka3anus il 00y4alOUIMXCS 10 OCBOCHHIO U CUMILIMHBI
Pexomenoayuu no no02omoexe K 1eKYUOHHBIM 3aHAMUAM (meopemuyecKuil Kypc)

W3ydyenne IUCHUIUIMHBI TpeOyeT CHUCTEMAaTHYeCKOro U IOCIIEOBATEIbHOTO HAKOILICHUS
3HaHWH, CIIEJ0BATEIbHO, MPOMYCKH OTIENBHBIX TEM HE MO3BOJSIOT TNIyOOKO OCBOWTH IPEIMET.
iMeHHO TO3TOMY KOHTPOJIb HaJ CUCTEMATUYECKOH paboToOW CTYAEHTOB BCErja HAXOAUTCA B
LIEHTPE BHUMAHUS Kadeapsl.

CryneHTaM peKOMEHAYeTCs:

- Tiepe KakJ10¥ JIEKIIUEeH MpocMaTpuBaTh padouyro mporpaMmy AUCIUIUIAHBI, YTO MO3BOJIUT
COKOHOMUTH BpEMs Ha 3alHUChIBAHUE TEMbl JIEKLIUH, €€ OCHOBHBIX BOIPOCOB, PEKOMEHIYyEMOM
JTUTEPATYPHI;

- Ha OTHENbHbIE JEKIUH NPUHOCUTH COOTBETCTBYIOIIUN MaTepuad Ha OYMaKHBIX WU
ANEKTPOHHBIX HOCHUTENSAX, MPEICTABICHHBIM JeKkTopoM Ha mnoprtane. JlaHHbI Marepuan Oyaer
0XapaKTEepU30BaH, IPOKOMMEHTHUPOBAH, JOMOJIHEH HEMOCPEACTBEHHO HE JIEKIUU;

- mepea oOdepedHOW JIeKIued HeoOXOAMMO MPOCMOTPETh IO KOHCIEKTY Marepuai
npenpiaymen gekiuuu. [lpu 3aTpyqHEeHHsX B BOCHPHATHH MaTepHaia cieayeT oOpaTHThCS K
OCHOBHBIM JIUTEPATYPHBIM HCTOYHHKAM, €CJIM pa3o0paThCs B MaTepuaie OniTh HE YAAIoCh, TO
oOparutech K JekTopy (1o rpaduky ero KOHCYIbTAIMi) WM K MPENoJaBaTeNl0 Ha MPAKTHUYECKUX
3aHsaTUsAX. He ocrapisiite «OebIX MSATEH» B OCBOEHUU MaTepHaa.

Pexomenoayuu no no02omoeke K NpaKmuiecKum (CeMuHapCcKum) 3aHAmuIm

CrynenTam crienyer:

- TIPUHOCUTH C COOON PEKOMEHJOBAaHHYIO MpernojaBaTelieM IUTEpaTypy K KOHKPETHOMY
3aHATHIO;

- 10 OYE€PEAHOT0 MPAKTUYECKOTO 3aHATHUS IO PEKOMEH/I0BAHHBIM JIUTEPATYPHBIM UCTOUHUKAM
MpopadoTaTh TEOPETUUECCKUI MaTEpHa, COOTBETCTBYIOIICH TEMBI 3aHATHS,

- PY TTOJITOTOBKE K MPAKTHUECKUM 3aHATHIM CIeAyeT 00s3aTebHO HCIOIb30BaTh HE TOJIBKO
JIEKLWH, HO U IPYT'YI0 Y4eOHYIO JINTEpaTypy;

- B Hauaje 3aHATHM 3aJaTh MPENOAABATENIO BOMPOCH IO MaTepHally, BBI3BABILIEMY
3aTPyJHEHUS] B €ro IOHMMaHWM W OCBOCHHMHM, IpHU PENICHWH 3adad, 3aJaHHbIX JJIsI
CaMOCTOSITEJIBHOTO PELIEHUS;

- B XOJIE CEMHHAapa J1aBaThb KOHKPETHBIE, YETKUE OTBETHI 110 CYIIECTBY BOIIPOCOB;

- Ha 3aHATHM JOBOJUTH KXY 3a/ady J0 OKOHYATEJIbHOTO PEIICHHUS, IEMOHCTPUPOBATh
MMOHUMaHWE TIPOBEJICHHBIX PACUETOB (aHAIM30B, CUTYAIlU), B ClIydae 3aTpyJHEHUN 0OpamaThCcs K
MIPETOJABATENIO.


http://znanium.com/catalog/product/486418
http://www.iprbookshop.ru/
http://elibrary.ru/
http://cyberleninka.ru/
http://window.edu.ru.-/
http://window.edu.ru.-/

Memoouueckue pekomeHOAyUU NO 6bINOTHEHUIO PA3IUYHBIX (YOPM CAMOCMOAMENbHBIX

00MAWHUX 3A0aHUTL

CamocrodrenbHas paboTa CTYAEHTOB BKIIOYaeT B ceOs BBIMOJHEHUE Pa3IMYHOTO poja
3aJlaHul, KOTOpbIe OPUEHTHPOBaHbI Ha Oosiee TIIyOOKOE YCBOGHHE MaTepuaga H3ydyaeMoi
aucuMIuiMHel. K BBINOJIHEHMIO 3aJaHUN U1 CaMOCTOSITENIbHOM paboThl  IPENbABISAIOTCS
cienyoomye TpeOOBaHUS: 3a/laHusl OJKHBI BBIIOJTHATHCS CAMOCTOSITENIbHO U IPEICTAaBISITHCS B
YCTaHOBJICHHBIN CPOK, a TAK)KE COOTBETCTBOBATH YCTAHOBJICHHBIM TPEOOBAHUAM 110 0(OPMIICHHIO.

Crynenram crenyer:

- PYKOBOJCTBOBATbCS Tpa)MKOM CaMOCTOSITEIBHONW palOThI, OMpEAEICHHBIM pabodei
MPOrpamMmMoit;

- BBIIIOJIHATH BCE IUIAHOBBIC 3aJaHMs, BbIJaBaEMble IIPENOAABATEIEM ISl CAMOCTOSITEILHOTO
BBITIOJTHEHUS, U pa30upaTh HA CEMUHAPAX U KOHCYJIbTALUAX HESICHBIE BOMPOCHI;

- HCII0JIb30BAaTh IIPH MOATOTOBKE HOPMATHUBHBIE TOKYMEHTbI DUHAHCOBOrO YHUBEPCUTETA;

- IpU TOArOTOBKE K OJK3aMEHy MapajyielbHO MpopaldaThiBaTh COOTBETCTBYIOLINE
TEOPETUYECKHE U IMPAKTHYECKUE pPa3/eibl TUCIHUIUIMHBI, (UKCUPYS HESCHBIE MOMEHTBHI U1 MX
00CY>KJIeHHS Ha MJIaHOBON KOHCYJIbTALIUU.

Memoouueckue yKazanusa no bINOJIHEHUI0 0OMAWHell KOHMPOAbHOU padomul

JlomanHsst KOHTpoNbHAs paboTa MO AUCHHUIUIMHE SBIsSeTcs (opMoi camMOCTOSTETbHOM
BHEAyJIUTOPHOMN paboThl, KOTOpasi 3aKpeIuieHa B Y4EOHOM IIJIaHE Kak (popMa TEKYILIEro KOHTPOJIS
3HAHUU CTYJEHTOB IO TUCIUIUIMHE.

3amaHne Ha KOHTPOJBHYIO PadOTy CTYACHT IOJNy4aeT B TEPHOJ yCTAaHOBOYHBIX JICKIUH
ceMecTpa, B KOTOPOM M3y4aeTcs IUCHUIUINHA. PaboTa BBIOMHSAETCS B TEUEHHE YUeOHOTO ceMecTpa
caMoCTOSITENIbHO. B mpoliecce BBINMOMHEHUS ISl MTOJYYEHUs 3aMEUaHUIN U IOBBIIIEHUS KayecTBa
paboThl TPOMEXKYTOUHBIE BapUaHTHl Pa0OTHI HEOOXOAMMO TOKa3bIBaTh MPENOAABATENIO B
AJIEKTPOHHOM BUJIE.

Memoouxa éblnoHeHUs KOHMPOJILHOU PaAdombl

1. Heo06XxoammMo 03HAKOMHUTHCSI C BAPHAHTOM PaOOTEHI.

2. [1oAroToBUTH CMHUCOK y4eOHON M MEPUOAMYECKON JTUTEpaTyphbl, KOTOPBINA IIAHUPYETCS
MIPOaHAIM3UPOBATh AJI OTBETA HA MOCTABJICHHbIE B 33JaHUH BOIIPOCHI.

3. O3HaKOMHUTBCS C BBIOpaHHON JMTEpaTypol paccMOTpPeTb TMPUMEPHl  PEIICHUs
aHAJIOTMYHBIX 3ajau.

4. Odopmuth pabOTy COINIACHO TpPeOOBAaHUSAM M TPEACTaBUTb €€ U1 IPOBEPKHU
IIpenoaBaTesio.

5. BHectu wcnpaBieHuss 3aMeYaHM, €COM OHHM TIONy4eHBl OT MpenojaBaTens,
MOJATOTOBUTHCS K 3aLIUTE KOHTPOJIbHON PabOTHI.

ITockonbky Oonblast yacTh y4€OHOTO BPEMEHH OTBOJUTCS HA CAMOCTOSITEIbHOE U3ydeHHE
JUCHUIUIMHBL, PEKOMEHIYETCs YAEIUTh 0c000€ BHUMAHUE OpraHM3allMd U IJIaHUPOBAHHIO
CaMOCTOSITENTbHOW pPabOThl, PAaCKpPhIB CYIIECTBYIOIIUE BO3MOKHOCTH CO3JAaHHBIX B YHHBEPCHUTET
KOPIOPATUBHBIX ~ 00pa30BaTENbHBIX PECYPCOB  (DIEKTpOHHAsT OMOJIMOTEKAa, KOMIBIOTEPHBIC
o0yyaroIue nporpaMmbl, 3JeKTPOHHbIE yUeOHbIE PECYPCHI).

BHenpeHue aKTHBHBIX M HMHTEPAKTUBHBIX JJIEMEHTOB B IIPOBEJEHUE 3aHATHH 11O
JUCLUIUIMHE MOXKET OCYHIECTBISTHCS Pa3HbBIMU METOJaMH: MPOOJIEMHBIH CEMUHApP C TPYIIOBBIM
o0CyXJIeHHEM, OTIpoC, U Jp.

Memoouueckue pekomenoayuu no padome c 1umepamypou

JIrobas hopma caMoCTOSATETHLHON pabOThI CTy/IeHTa (TTOATOTOBKA K CEMUHAPCKOMY 3aHSTHIO,
BBINOJIHEHNE KOHTPOJIBHON pabOThl, HAUMHAETCS C U3YYEHHS] COOTBETCTBYIOLIEH JTUTEPATYPHI.

K kaxxno0if TeMe yuyeOHOM TUCHUIUINHBI T0J00paHa OCHOBHAS U JAOIMOJIHUTENbHAS IUTEPATypa.

[Tpu pabote ¢ nUTEpaTypoil peKOMEHIyeTCs IeJIaTh 3alucu. 3arucy B TOM WM UHOM (opme
HE TOJBKO CHOCOOCTBYIOT MOHMMAHHUIO M YCBOGHHMIO H3Yy4aeMOIo MaTepuana, HO M TOMOTaioT
BBIpa0aThIBaTh HABBIKM SIBHOTO U3JIOKEHUS B MUCHMEHHOW (JOpME TEX WM HUHBIX TEOPETUUECKUX
BOIIPOCOB.



11 IlepeyeHbr WH(OPMALMOHHBLIX TEXHOJIOTHIl, MCHOJb3yeMbIX IPH OCYLIECTBJICHUH
o0pa3oBaTe/IbHOIO IMpouecca MO0 AUCHUIUIMHE, BKJIKYasg IepedyeHb Heo0X0AuMOro
NPOrpaMMHOro odecrie4yeHusi 1 ”HGPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

11.1 KoMIUIeKT JMIIEH3HOHHOT0 IPOrPAMMHOI0 o0ecnevyeHust

1. Astra Linux, LibreOffice.
2. Awntuupyc Kaspersky Endpoint Security

11.2 CoBpeMeHHBbIe Tpo(eccHOHAIBHBIEC 0a3bl JAHHBIX M HH(OPMAIMOHHBIE CIPABOYHbIEC
CHCTEMBI

1. HudopmaunoHHo-npaBoBas cucremMa «l apant»

2. HWudopmanmonno-npaBoBas cucrema «Koncynbrant [1aroc»

3. HWudopmanmonno-oOpazoBarenbHblii  mopTanm ~ PHHAHCOBOrO  yHHMBEpPCHTETA. -
http://portal.ufrf.ru.

11.3 CeprupuuupoBaHHbIe IPOrpaMMHbIe M  aNlapaTHble CpPeICcTBa  3aIMThI
uHopmanuu

He ucnons3yrorcs.

12 Onucanue MaTepualbHO-TeXHHYECKOH ©0a3bl, He0OXOAMMOM /I OCYLIeCTBJICHHS

00pa30BaTeIbHOIO NMPOLECCA MO JUCHHUIINHE

OOpasoBaTeNbHBIA TPOIECC IO YYCOHOW JTUCIHUIUIMHE OCYIICCTBISETCS B  yUCOHBIX
ayAMTOpUAX A HpOBeleHUs ydueOHbIX 3aHATUH. Ilpm OCBOEHMM NHCIUIUIMHBI HCHOJB3YIOTCS
TEXHUYECKUE CPEJICTBA MYJIbTUMEANNHON TEXHUKU ayIUTOpUid. [lJi1 TpoBeaeHUS yUEOHbIX 3aHITUH
UCHOJNB3YIOTCS  ayIUTOpPUH, OOOpPYJOBAHHBIE CIEIYIOIIUMH TEXHHUUYECKUMH  CpEeACTBAMHU:
MYJIbTUMEANA-TIPOEKTOPOM, IKPAaHOM HACTEHHBIM HWJIM JOCKOH HHTEPAKTUBHON C BCTPOEHHOMU
aKyCTHYECKOM cHCTeMOH [uis BOCHpOU3BeIEeHUs ayauo (aiina, mepcOHaIbHBIM (-HBIMM)
KOMITBIOTEPOM (-pamu) ¢ JOCTymoM K Internet-pecypcam u 31€KTPOHHO-00pa30BaTEIbLHOU cperie
DUHAHCOBOTO YHUBEPCUTETA.

[Tomemienust Ui caMOCTOSITEIPHON PabOThI O0YYAIONMIMXCSl OCHAIICHBI KOMITBIOTEPHOM TeX-
HUKOM C BO3MOXKHOCTBIO MOJIKJIFOYEeHUs B ceTH «VHTepHeT» u 00ecreuyeHueM JOCTyIa B 3JIEKTPOH-
HO-00pazoBatenbHylo cpely PUHAHCOBOTO YHUBEPCUTETA.



