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Paboyas mporpamMmMa cocTaBieHa Ha OCHOBAaHHWM y4eOHOTO IUIaHA OCHOBHOM
npodeccuoHanbHOM  oOpa3zoBarenbHOi  mporpammbl  38.03.01  DkxoHOMUKa,
HaIpaBJIEHHOCTh (Ipouib, crneuuanu3anusi) OUHAHCHI U KPEAHUT, OJO0OPEHHOIO
yueHbiM coBetoM CU (punmmana) YYHuT (mporoxon Ne8 ot 19.03.2025) u
yTBEPKIEHHOTrO aupexkropoM 19.03.2025.

3aBemyromui Kadenpoit SKOHOMUKHU u o % Sxmmmoberosa ..

MEHEDKMEHTA -~ (®.11.0.)

(Haumenosarue xaghedpuvl pazpabomMyuKa npoSpaMMbl) (noonucyv)

PazpaboTumnk nporpamMmbl IOnycosa I'.M.
(noonucv) (©.1.0.)

PyxoBoauTens 00pazoBaTebHON MPOrpaMMBbl = %‘ Axmmmoberosa I'.1.

(noonucyv) (®.1.0.)



1. Hear pucnumimuel. IlepedyeHb mJIaHMPYeMBIX pPe3yJabTAaTOB OOY4YeHHMs 110
AUCHHUILUINHE, COOTHECEHHBbIX ¢ IUIAHUPYEMBIMH PpPe3yJbTATAMH OCBOCHHSI OCHOBHOM
npogeccnoHaIbHOI 00pa30BaTeJIbHOI NPOrPaMMBbI

1.1 Heab aucuunJInHbI

Jucnumnuna «Mamemamuka» OTHOCUTCS K 00s13aTeTbHOM YacTH.

JucuuruinHa u3ydaercst Ha 3 Kypce B 5 cemectpe.

Lenp AMCUMIIMHBL:  WM3Y4YEHHE OCHOBHBIX  pa3/ielioB  MaTeéMaTuKu B  0o0ObeMe,
COOTBETCTBYIOILIEM TPEOOBAHUSM, MPEABSIBISIEMBIM K OOIIIEIKOHOMUYECKUM CIIEIIUATEHOCTSIM.

OCHOBHBIMH 33JJa4aMy U3yYEHUS JAHHON AMCLUIUIMHBI SBIISIOTCS:

1. momyuenue 0a30BbIX 3HAHMH U (QOPMHUPOBAHME HABBIKOB pELIEHMS 3a7ad 0

MAaTE€MAaTHKE;
2. pa3BUTHE TOHSATHHHON TEOPETHKO-TIPAKTUYECKOH 0a3bl M (hopMUpOBaHHME YPOBHS
anreOpanvyeckod  TMOJArOTOBKH, HEOOXOAMMBIX I  [OHUMAaHMS  IpeaMeTa

MaTeMaThKa U €€ IPUMEHEHUS;

(hopMHpoBaHNE MaTEMaTHUYECKON KYJIbTYphl CTY/ICHTA;

pa3BUTHE AITOPUTMHUYECKOTO U JIOTHYECKOTO MBIIIICHUS;

(¢hopMHpOBaHHE YMEHUN CAMOCTOSTEIBHO PACHIMPATH U YIIIyOJIsSTh MaTeMaTHYeCKUe
3HaHUS.

ok w

1.2 TlepevyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHSs MO TUCIUILINHE, COOTHECEHHBIX
c IJIAHUPYEeMbIMH pe3yJbTaTamu 0CBOEHMS OCHOBHOM npogeccuoHaIbLHOM
00pa3oBaTeIbHOM MPOrPaAMMBbI

Tabmuma 1. — Pe3ynbrarhl 00ydeHuUst MO JUCITUTIIINHE

IInanupyemvle pe3ynbmameol 0coeHUs Koo u naumenosanue unoukamopa 0ocmudicenus.
OCHOBHOIU NPOGheccUoOHANbHOU KOMNnemeHyuu, 3aKpenieHHo20 3a OUCYUNIUHOL
006pazosamenvbHoOlU NPOSPaAMMbL

(Komnemenyuu, 3aKpenieHHole 3d
OUCYUNTUHOTL)
KOO HaumeHo8anue
KOMNnemeHyuu KOMHnemenyuu
YK-10 Cnoco6en npuanmats | YK-10.1.
000CHOBaHHbIC 3HaeT NMOHATUHHBIN anmnapaTr 3JKOHOMUYECKOM
SKOHOMMYECKHE HayKH, 0a30BbIe MPUHIUIBI (YHKIIMOHUPOBAHUS
pELIeHUS B Pa3IMYHbIX | 9KOHOMUKH, 1€JI1 U MEXaHU3MbI OCHOBHBIX BHJIOB
obmacTsx roCy/IapCTBEHHOW COIMATbHO-3KOHOMHYECKOM
KUZHENEATEIIbHOCTH MOJINTUKYU U €€ BIUSHUE HA HHIUBUAA
YK-10.2.
YMeeT ucnonb30BaTh METOIbI SIKOHOMUYECKOTO U
(UHAHCOBOTO TUIAHUPOBAHUS [Tl TIOCTHKEHUS
MOCTABJICHHBIX I1eNIel
YK-10.3.
Brnageer HaBbIKaMU MPUMEHEHUS! YKOHOMUYECKUX
WHCTPYMEHTOB JUIs YIIpaBJIeHUs (PUHAHCAMH, C
Y4ETOM 3KOHOMHUYECKHUX M (PMHAHCOBBIX PHCKOB B
pa3IMYHBIX 00JACTSIX )KU3HEACATEILHOCTH.

OIlK-2 Crniocoben OIlK-2.1.

OCYIIIECTBISTH COOP, 3HaeT METOIMKH, TEXHOJIOTHIO, CITIOCOOBI
00paboTKy 1 opranu3aiuu coopa, 00padOTKH U CTATHCTUYECKOTO
CTaTUCTUYECKUI aHaJIM3a TaHHBIX, HEOOXOIUMBIX JJISl PEeIICHUS
aHAJIN3 TaHHBIX, MOCTABJICHHBIX 2KOHOMHYECKHX 3aa4




IInanupyemvle pe3ynrbmamsl 0C80eHUs
OCHOBHOU NPOheCcCUOHANbHOU
006pa306amenbHol NPOSPAMMbL

(komnemeHyuu, 3aKpenieHHvie 3a

Koo u naumenosanue quuKCZMOPCZ 00CmMuUdICeHUs.
KomMnemeHyuu, 3aKpenileHHozo 3a C)MCI/;Z/H’ZJZUHOZZ

OUCYUNTUHOTL)
KOO HaumeHosauue
KOMNnemeHyuu KOMNnemeHyuu
HEOOXOIUMBIX ISt OIIK-2.2.
perieHus YMeeT ocymecTBIsITh cOop, 00pabOTKy U
MTOCTABJICHHBIX CTAaTHCTUYCCKUH aHAIIN3 TAHHBIX, HEOOXOTUMBIX

OKOHOMHYCCKHX 3aJJa4

JJI pEIICHU A MMOCTABJICHHBIX DKOHOMUWYCCKUX 3a1a4

OIIK-2.3.

OKOHOMMYCCKHX 3aJla4

Brnaneer HaBBIKAMH OCYIIECTBISTH COOP,
00paboTKy U CTaTUCTUUYECKUM aHAJIU3 TaHHBIX,
H€O6XO)II/IMI)IX I PEIICHUA MMOCTAaBJICHHBIX

2. CTpyKTYypa ¥ TPYA0EMKOCTb IMCIAIIMHbI

OO0mas Tpy10eMKOCTh (00BeM) TUCIUILTAHBI COCcTaBisieT 14 3adeTHbie eMHUAIEI (3.€.), 504

AKaJICMHUYCCKHUX YaCOB.

Taomuma 2 — O0bEM IUCIIUTLINHEL

Bun paéorsl

O0BeM TUCHUILINHEI

sK3aMeny/3adety/ muddepennrpoBanHomy 3auery (KoHTpons)

O6mas TpynoeMkocTh aucturuiabl (3ET / qacoB) 14/504
Y4eOHBIX 4acOB Ha KOHTAKTHYIO pabOTy € MpernoaaBaTesem:
JIEKIIUHA 56
MIPAKTUYECKUX/ CEeMHUHAPCKUX 74
J1a00PaTOPHBIX
npyrux (TpynIoBasi, HHIUBUIyalbHAass KOHCYJIbTAIS 1 UHBIC
BHJIBI YY4EOHOU JEATEIBHOCTH, IPelycMaTpUBaronue padborty 14
obOyuaroruxcsi ¢ npenoaaBareiaem) (OKP)
U3 HUX, TMPEAyCMOTPEHHbIC Ha BBINIOJHCHUE KYpCOBOU
paboThI/KypcOBOTO MPOEKTA
Yu4eOHbIX 4acOB Ha CaMOCTOATENIbHYIO paboTy obyuatomuxcs (CP) 336,8
U3 HUX, TMPEAyCMOTPEHHbIC Ha BBINIOJHCHUE KYPCOBOU
paboThI/KypcOBOTO MPOEKTA
Y4eOHBIX 4acOB Ha MOJATOTOBKY K 36

PEVMTUHI-TIJIAH JUCHUIIIUHBI

MaremaTuka
(Ha3BaHMeE IHMCHUILIMHBI COTJIACHO paboueMy y4eOHOMY IUIaHy)
HamnpaBnenne JxoHOMHKA
Hamnpaenennocts (mpoduiib) MOATOTOBKY «DHHAHCHI M KPEIUT»
Kypc 1, cemectp 1-2




Bunani y4eOHoit AesitesbHocTH | bamn 3a Yucno Basnbt
CTYACHTOB KOHKPETHOE 3a/1aHuil 3a Munumaneabpid | MakcuMalbHbII
3aJlaHne ceMecTp
Moayas 1.
Texymuii KOHTPOJIb 20
1. AynutopHast paboTa
- OIleHKa BhICTyIUIeHUH Ha C3, 1 6 0 6
BBITIOJTHEHHE MHINBHAYATbHbBIX 3aJaHUH
-TIOATOTOBKA 3CCe 4 1 0 4
2. TecToBBI KOHTPOJIb 10 1 0 10
Py0eskHblii KOHTPOJIb
1. [TucpkMeHHast KOHTpPONIbHAsI padoTa 15 1 0 15
Moayas 2.
Texkymuii KOHTPOJIb 20
1. AynutopHast paboTa
- OIleHKa BhICTyIUIeHUH Ha C3, 1 6 0 6
BBITIOJTHEHHE MHINBHUAYATbHbBIX 3a/IaHUMH
-TIOATOTOBKA 3CCe 4 1 0 4
2. TecToBbIi KOHTPOJIb 10 1 0 10
Py0e:kHbIIl KOHTPOJIb
1. ITucbkMeHHast KOHTPOJIbHAsI paboTa 15 1 0 15
TMoompurteabHble 6AJJIBI 10
ITocenaemocTh (6aJ171bI BBIYUTAIOTCS U3 00111l CyMMbI HAOpaHHBIX 0aJ1J10B)
1. TlocemieHue JEKIIMOHHBIX 3aHATHHA 0 —6
2. Tloceuienue MpakTHYECKUX 0 -10
(ceMHHApCKKX, 1a00PaTOPHBIX
3aHSTHH)
HToroBblii KOHTPOJIb
1. Dx3ameH 10 3 10 30
2. 3ager
3. Conep:xanue TMCUMILVIMHBI
Tabauya 3 — Codepoicanue OUCYUNTUHDL
No | Pa3zgen (Tema) AMCIUTUTHHBI Bunp! nesarensHOCTH Dopmbl
TEKYILIETO
Jlek., | Jlab6. pa6., [Tpaxr. CPC, KOHTPOJIS
qac qac pa6., qac qac YCIIEBAEMOCTH
1. | Oysxuuu Texymunii
10 10 23 KOHTPOJIB:

o 1) ompoc
2. pelensl ¥ HeNPepHIBHOCTD 10 10 23 2) nposepka

I BBITIOJTHEHHS
3. POM3BORHA 10 10 23 3aJaHui
4. | IlpunoxeHus mpou3BOJHON 10 10 23
5 Hduddepenmuan GpyHKIIN 10 10 23
3] Heonpenenenuslii uaTerpan

10 10 23

7

OmnpeeneH bl HHTETpaT 10 10 23
8 Juddepenimansapie ypaBHEHNS 10 10 23




UwcoBBIC PSIIBI 10 10 23

CreneHHbIe psiIbI 10 10 23

CDyHKHI/II/I HCCKOJIBKHX
NEPEMECHHBIX 12 14 29,6

N3-unnuBunyansHoe 3ananue, CT-cinoBaps TepmuHoB, K — xoiokBuym, T — TectupoBanue, P —
3amuTa (mposepka) pedepatoB, MKP-unauBunyanbHas KoHTposibHas padora, bPC — moaynbHo-
PEUTUHIOBAs CUCTEMA

Tabnuna 4 — [IpakTuueckue (ceMUHAPCKUE) 3aHATUS

Ne HaumeHoBaHMe NpakTUYECKUX 3aHATUN O6bemM, gac.
1. | Tema.
O yHKIMSA
Conep:xanue.
ITonsiTe MHOXKECTBA
AOCOMIOTHAS BETUYMHA IEHCTBUTEIBLHOrO yncia. OKpeCTHOCTh TOYKH. 10

[Monstue ¢pynkun. OCHOBHBIE CBOWCTBA (DYHKIIMH

OCHOBHBIE 3JIeMeHTapHble QYHKIUH

OnemenrapHble Gynkiun. Kinaccndukamun ¢pynkimid. [IpeodpazoBanue rpagukos
[Tpumenenue GyHkuui B 3xoHOMHKe. MIHTeproaupoBanue GpyHKIHMI.

2 Tema.

IIpenensl U HEIPEPBIBHOCTH

Conep:xanue.

IIpenen uncnoBoil noCIEN0BATENBHOCTH

[penen ¢pyHKIMKU B OECKOHEYHOCTH U B TOYKE 10
beckoHeuHO Marble BETUUUHBI

BeckoHeuHO GOJbIINE BETHINHEI

OcHoBHBIE TeopeMbl 0 npeaenax. [Ipu3Haky cylecTBOBaHUs peaena.
3aMeuaTenbHbIE MPeesbl. 3aaua O HePEPbIBHOM HAUNCICHUH IIPOLICHTOB
HenpepbIBHOCTH (hYHKIMH

3 Tema.

IIpousBonHas

Conep:xanue.

3anauu, NPUBOAAIINE K MOHATHIO IPOU3BOIHOM

OmnpeneneHue Mpou3BoAHON. 3aBUCUMOCTb MEXY HENPEPBIBHOCTHIO U
JunepeHIINPOBAHHOCTHIO (DYHKIIHH. 10
Cxema BbIUHCIEHHS IPpon3BOgHON. OCHOBHBIE TIpaBmiIa quddepeHupoBanms
[IpousBomHas CIIOXKHOM U 0OPATHOM () YHKITHIA.

[Tpou3BomHBIE OCHOBHBIX JIEMEHTAPHBIX QPyHKIUH QyHKuuit. [ToHsTHe 0
TIPOMU3BOIHBIX BBICIIUX TTOPSIIKOB.

OKOHOMHUYECKHI CMBICI MMPOU3BONHOMN. Vcionp30BaHme TOHATHS IPOM3BOIHON B
9KOHOMHKE.

4 Tema.

[IpunoxxeHns npou3BOIHOM

Conep:xanue.

OcHoBHBIE TeopeMbl ar(hepeHITNaTFHOT0 HCUHCICHAS

IIpaBuno Jlonurans

Bospacranue u yobBanue (yHKIHH 10
OxcrpeMyM pyHKIMN

Hamnbomnpiree n HanMeHbIIee 3HAYCHUS (PYHKIIH HA OTPE3Ke
Bemrykinocts ¢pyakmmm. Touku neperuoa.

Acumnroruku rpaduka GyHKIHNA

OOmas cxema rccineoBaHus GYHKIMN M TOCTPOSHNUS X TpaHKOB
[TpunoxeHne Npou3BOAHON B YIKOHOMHUYECKON TEOpUHI

5 Tema.

Hduddepennman GpyHKIAN 10
Conep:xanue.




[onstne muddepennmana pyHKuum

[Mpumenenne muddepennmana GyHKIHN

[Ipumenenne muddepenHnmana B IPUOIMKEHHBIX BEIYHCIEHUSIX
[onsitre o muddepennmanax BEICIINX HOPSAKOB

Tema.

Heonpenenennsiii nHTErpan

Conep:xanue.

[epBooOpa3Has GpyHKIMH ¥ HEONPEIEIEHHBIH HHTETPa
CBolicTBa HEOINpeIeIeHHOTO HHTerpaia. MHTerpaisl OT OCHOBHBIX 3J€MEHTapHBIX
(GyHKIHHA.

Meroa3aMeHbl IEpeMEeHHOMH

Merto MHTErpUPOBAHHUS T10 YACTSIM

WHTterpupoBaHue MpocTeWuX paniuoHaIbHBIX Jpodei
WHTterpupoBaHre HEKOTOPHIX BUJIOB PallMOHAIBHOCTEH
WHTerpupoBaHne TPUTOHOMETPUYECKUX (QYHKIUHA

OO0 nHTerpasnax “Hedepyummxcs’” B 3JIeMEHTapHBIX (DYHKIHMSIX

10

Tema.

OnpeneneHHbI HHTErpa

Conep:xanue.

[NoHsTHE OMpEAENIEHHOr0 HHTEerpalia, ero reOMETPUIECKUN U SIKOHOMHIECKHH CMBICT
CBolicTBa ONpe/IeNIEHHOr0 HHTErpasa.

OrnpeeneHHbI UHTErpaj Kak (QYHKIIMH BEPXHETO Mmpeea

®opmyna Hetorona-JleiiOHuna

3aMeHa niepeMeHHOM ¥ (popMysIa HHTETPUPOBAHUS 10 YaCTSAM B OMPEICICHHOM
UHTETpaJe

['eomMeTpHYecKUe TPUITIOKEHHUS ONPEISICHHOTO ONPENIEIEHOr0 HHTErpaja
HecoOcTBeHHbIE HHTETPAIIBI

[TpuGnmwkeHHOe BEIYUCIEHUE ONPEAEICHHBIX HHTErPajioB

Vicrionb30BaHKe MOHATHS OLPEEICHHOTO0 HHTErPajia B SKOHOMUKE

10

Tema.

Huddepenumanbapie ypaBHEHUs

Conep:xanue.

OCHOBHBIE TOHATHSA

Juddepeniansapie ypaBHEHHS IEPBOro nopsaka. Teopema o CylecTBOBaHUH U
€IMHCTBEHHOCTHU PELICHUS

DOneMeHTHI Ka4eCTBEHHOT 0 aHaIn3a T (pepeHINaIbHBIX YpaBHEHHI IEpBOro
TIOps/IKA.

Henonueie auddepernmansHOro ypaBHeHus neporo nopsaka./JJuddepenunansaeie
C Pa3IeNAIOIUMUCS TTePEeMEHHBIMH.

OnuoponHble auddepeHnaIbHble ypaBHEHHS IEPBOro MOpsaKa

Jluneitnsle quddepeHnnanbHbe ypaBHEHHUS IEPBOTo MOpAaKa
JuddepeHranbHple ypaBHEHHS! BTOPOTO MOPSIKA, JOMYCKAIOINE OHMKCHUE
Topsi/iKa

JluneitHsle U epeHnnanbHpe YpaBHEHUS BTOPOTO MOPSIKA C TIOCTOSIHHBIMU
ko3 punreHTamMu

Hcnonp3oBanue nudQepeHIaabHbIX YpaBHEHHH B IKOHOMUYECKOM TMHAMHKE

10

Tema.

YHucnossle psaabl

Conep:xanue.

OcHoBHbIe MTOHATHSA. CXOAUMOCTD psijia.

Heo0xomumeri mpu3HAK CXOOAUMOCTH. [ apMOHHYECKAN PSII.
Psiapl ¢ TONOKHUTENBHBIMA YJIEHAMUA

Pspl ¢ wiieHaM¥ MPOU3BOJIFHOTO 3HAKA

10

10

Tema.

CreneHHbIC PAIBI

Conep:xanue.

O0nacTh CXOMUMOCTH CTEIIEHHOTO Psizia

Psin Maxknopena.

[IprmMeHeHre pIOB B MPUOIMKEHHBIX BEIYUCICHUSIX.

10

11

Tema.

(I)YHKL[I/II/I HECKOJIbKUX NEPEMCHHBIX
Conep:xanue.

OCHOBHBIE ITOHATHSL.

14




[Ipenen u HEMPEPHIBHOCTE.

YacTHbIE IPOU3BOIHBIE.

Huddepennman yHxumm.

[IponsBomHas o HarpaieHuro ['paieHt.

OKkcTpeMyM (QYHKIIMH HECKOJIBKHUX ITePEeMEHHBIX.

HawuGonb1iee n HanMeHbIee 3Ha4YeHNST PYHKINT

Y CIIOBHBIH 3KCTpEMyM.

Merton MuoxkuTenei Jlarpanxa

[onsiTne 06 sMmupuueckux Gopmynax. MeTon HANMEHBIINX KBaJIPaTOB
ITonsiTre [BOMHOTO MHTErpaa.

@DyHKIMYM HECKOJIBKUX MIEPEMEHHBIX B 9KOHOMHYECKOH TEOPHH.

4. @DoHJ OLEHOYHDBIX CpeacCTB 1Jisl NMPOBECACHUS HpOMe)l(yTO‘IHOﬁ aTrrecranmumn 06yqaloumxca
no JTMCHUIIJINHE

© o~

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.

20.
21.

KoHTpoJibHbIe 321aHUs 1JI51 IPOBEIEHUS TEKYLIEro KOHTPOJS YCIIeBAeMOCTH
HNEPEYEHDB BOITPOCOB JJIs1 3AYETA

[IpsiMmoyronpHas cucteMa KOOPAWHAT Ha IIOCKOCTH. [Ipocreiimme 3amgaud: pacCTOSIHHE
MEXy IBYMS TOUKaMH, JCJICHHE OTpe3Ka B JAHHOM OTHoIIeHUH. [1osipHbIe KOOPIUHATHI.
Bekropel. CrnokeHue W BBIYMTAaHHWE BEKTOpOB. PaccrositHue MexXay JBYyMsl TOYKaMU.
[Ipoekuus Bektopa Ha ocb. CkansgpHoe TmpousBelaeHHe BeKTOopoB. [IpusHaku
OPTOTOHAJIBLHOCTH U KOJUTMHEAPHOCTH BEKTOPOB.

OO6miee ypaBHEHHE MPSMOW. YpaBHEHHE MPSAMOW C YriaoBBIM KOA(h(UIIMEHTOM. YpaBHECHHE
NpAMON MPOXOMSIIEH 4Yepe3 NaHHYI0 TOYKY. YpPaBHEHHE MPSIMOUM MPOXOMSIIC 4depe3 NBe
JIAaHHBIE TOYKHU.

Yron mexay AByMs OPSMbIMHU. YCJIOBUE MNEPHEHAUKYISIPHOCTH M MApauIeIbHOCTH JBYX
npsAMbIX. PaccTosiHue OT TOYKU 10 TPSIMOM.

Kpussie BToporo nopsijika: OKpy>KHOCTb, SJUIHIIC, THIIEpOoIIa, mapadoJa.

Marpuiibl. JleiicTBUs Haa MaTpULIAMU.

Onpenenurenu 2-r1o U 3-r1o nopsaakoB. CBOMCTBA ONpeNEIUTEICH.

OOparHas maTpuIia.

Panr maTpuiisl.

Pewrenne CJIY. Meroa Kpamepa. Metoa I'aycca.

MHoxecTtBa. Uucnosble MHOKECTBA. MOyJIb UKCIIa.

Yucnosble mociaeaoBaTeabHOCTH. [Ipenern nocienoBaTeabHOCTH.

Oynkuuu. CnocoOwsl  3amanus  ¢yHkuuil. Knaccubukanus  ¢ynkuuii.  OcHOBHBIE
XapaKTePUCTUKHU (PYHKIIHA.

[Ipenen ¢ynkuumu B TOYKe, B OeckoHEeYHOCTH. (OCHOBHBIE CBOWCTBA TIPEIEINIOB.
OnHOCTOPOHHUE TPEIENBI.

3ameuarenbHble Tpenenbl. BbluuciaeHHe MpeAesioB C HCHOJIb30BAHUEM 3aMeyaTelbHbIX
MpeAeIoB.

HenpepriBHOCTh hyHKIMH. Touku pa3pbiBa QYHKIIUU U UX KIACCHPUKAIUS.

[IpousBoanas ¢pyHkuu. ['eomeTpruecKuii cMbICT MPOU3BOHOM.

HccnenoBanue u noctpoeHue rpaukoB PyHKIUH C TOMOIIBIO MPOU3BOIHBIX.

[Ipou3BoHBIE BBICIINX MOPSIKOB.

Kputepun onenkn (B 0a1ax):



20-30 6a.1710B BBICTABIIAETCS CTYJCHTY, €CIHM CTYJICHT Jal MOJHbBIE, pa3BEpPHYThIE OTBETHI HA
BCE TEOPETMYECKHE BOMPOCH Owmiera, MPOJEMOHCTPUPOBA 3HAHUE  (PYHKIIMOHAIBHBIX
BO3MO’KHOCTEH, TEPMHHOJIOTUH, OCHOBHBIX 3JIEMEHTOB, YMEHHE MIPUMEHSATh TEOPETUUECKUE 3HAHUS
IpU BBHIIOJHEHUHM TpakTH4eckux 3amaHuid. CrymeHT 0e3 3aTpygHEHMH OTBETHJI Ha BCE
JOTIOJTHUTEIbHBIE  BOMPOCHL. [IpakThueckass dYacTh pabOTHl BBINOJHEHA MOJHOCTBIO  0e3
HETOYHOCTEH 1 OINOOK;

10-19 6an/0B BBICTABISIETCS CTYACHTY, €CIM TPH OTBETE HA TEOPETHUYECKUE BOIPOCHI
CTYIGHTOM JIOMYIIEHO HECKOJBKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAaHHUM OCHOBHBIX IOHSTHH.
Jloruka M TOJHOTAa OTBETa CTPAJAIOT 3aMETHBIMU H3bSHAMU. 3aMETHbI MPOOENbl B 3HAHUU
OCHOBHBIX METOJIOB. TeopeTnyecKre BOMPOCH B IEJIOM H3JI0KEHBI JOCTATOYHO, HO C IPOITYyCKaMH
MaTepuana. Mmerorcs npuHOMNHAIbHBIE OMKMOKA B JIOTUKE MOCTPOSHHS OTBETa Ha BOIIPOC.
CTyneHT He pemnn 3a/1a9y WK MPH PeIISHUH JOMYIIEeHbI TPpyOble OMHNOKH;

0-9 6an/10B BBICTABIISIETCS CTYJICHTY, €CITH OH OTKa3aJICsi OT OTBETA MJIM HE CMOT OTBETUTH Ha
BOTIPOCHI OMJIeTa, OTBET Ha TEOPETHUYECKHE BOMPOCH CBUCTEILCTBYET O HEMOHMMAHWU U KpaifHe
HETIOJJHOM 3HAHWW OCHOBHBIX TOHSATHH # MeTonoB. OOHapyKMBAaeTCsi OTCYTCTBHE HABBIKOB
MPUMEHEHHS TEOPETUYECKAX 3HAHUH TPH BBITIOJIHEHUH MPAKTHYECKHUX 3anaHuii. CTyJeHT He cMOT
OTBETUTH HU HA OJIMH JIOTIOJIHUTEILHBIN BOIIPOC.

Kpurepun oueHku (IJi 04HO-3204HOI U 3204HOI Gopm 00yUeHus1):

«3a4TeHO0» BBICTABISIETCS CTYACHTY, €CJIM CTYACHT PAacKpbl B OCHOBHOM TEOPETUUYECKHE
BOIIPOCHI, OJHAKO JOMYIIEHH HETOYHOCTH B OMpPEICIICHHH OCHOBHBIX MOHATHUU. [Ipum oTBeTe Ha
JIOTIOJTHUTEIBHBIE BOMPOCH! JOMYIIEHBI HEOOJIbIITNE HETOUHOCTH. [IpH BHITIOJIHEHUH TTPAKTUUECKOU
4acTH paOOTHI TOMYIIEHBI HECYIIECTBEHHBIC OTITMOKH;

«He 3a4TeH0» BBICTABIISIETCS CTYACHTY, €CJIM OTBET HA TEOPETUUECKUE BOIIPOCHI CBUIETEIBCTBYET
0 HEMOHMMAaHUM U KpailHe HEMOJHOM 3HaHUHM OCHOBHBIX MTOHATUN U MeTO0B. CTyAEHT HE CMOT
OTBETUTH HU Ha OJIMH JOMOJIHUTEIBHBIM BOIIPOC.

HNEPEYEHDb BOITPOCOB JJIAA 9K3AMEHA

Heomnpenenennslii mHTErpai u ero cBoicTBa. Tabauiia HHTErpajos.

Mertoas! nnrerpupoBanus. HTerpupoBanue mno yactsiM. MeTo1 Mo iCTaHOBKH.

OmnpeneneHHbIN HHTErpall U ero cBoiicTBa. @opmyna Herorona-JleiioHuIA.

HekoTtopeie npuioxeHus onpeaeeHHOro HHTerpaa.

[TpubnmkeHHoe BIYUCIICHNE HHTETPAJIOB.

Kommnekcusie yncna. ['eomerpudeckoe n3o0paxeHne KOMIUIEKCHBIX yrcen. Dopmbl 3amucu

KOMIUIEKCHBIX YUCEIL.

7 JleficTBUS Ha/l KOMILUIEKCHBIMH YHCIIaMHU.

8. Ilonstne (pyHKIMN HECKOJIBKHX MEPEMEHHBIX.

9 [Ipenen n HeNPEpBIBHOCTb.

10. YacTHbIe IPOU3BOIHBIC U UX T€OMETPUUECKUN CMBICI.

11. YacTHble IPOU3BOHBIE BHICIINUX MMOPSIKOB.

12. Tlonuslii nuddepenuna.

13. DxcrpemyMmbl (PYHKINN HECKOJIBKUX EPEMEHHBIX.

14.  Ywucnossle psapl. OcHOBHBIE OHATH. [IoHATHE cXOAMMOCTH psfa.

15. HeoOxoauMmblil MpU3HAK CXOJUMOCTH. 'apMOHMUYECKH psij.

16. Psanel ¢ mosnoxxutensHbIMU uiieHaMM. [lpusHaku cpaBHeHus psjoB. [Ipusnak JlamambGepa.
Panukanensiii npuzHak Komim.

17. Psuel ¢ uneHaMu MPOU3BOJIBHOTO 3HaKa. 3HaKouepeayromuecs pssl. [Ipusnak Jlelioauna.

18. OOmuit JOCTaTOYHBIA MPU3HAK CXOJUMOCTH 3HAKOIEPEMEHHOro psjga. AOCOIIOTHOCTD
CXOAMMOCTB. Y CJIOBHAsI CXOIUMOCTb.

19. Crenennsle psapl. O6nacte cxogumoctu. Psan Maxiopena. IlpumeHenue psgoB Juis

PUOJINKEHHOTO BHIYHCIICHUSI.

ocokrwnE



20. [uddepennmansasie ypaBHeHus l-ro mnopsaka. [lonsrue pemenus. [lonstue o6mero
pelLIeHuUs.

21. Teopema cymiecTBOBaHUS U €AMHCTBEHHOCTH.

22. DneMeHTH KaueCTBEHHOTO aHanm3a /Y mepBoro mopsaka.

23. YpaBHEHHUs C pa3JesIOMIMMUCS TIEPEMEHHBIMU.

24. OpHopomHble U dhepeHnaTbHbIe YpaBHEHHS.

25. Jluneiinble ypaBHeHHs. YpaBHEHUs bepHymu.

26. Vcmonb3oBaHue qudQepeHnnanbHbIX YpaBHEHUH B SKOHOMUYECKOH TMHAMUKE.

27. BBoOaHBIC TIOHATHS TEOPUH BEPOSTHOCTEH, KIACCHYECKOE OIpEJeieHHEe BEPOSTHOCTH.
I'eomeTpuueckas BEpOSITHOCTb.

28. OcHoBHBIE (POPMYIIEI KOMOHMHATOPHKH.

29. YcioBHas BepoSTHOCTh. DopMyna MOJTHOM BeposiTHOCTH Gopmyrna baiieca.

30. TIlocmenoBaTenbHOCTH HE3aBUCUMBIX HCTbITaHIH. Dopmyna beprymu.

31. CnyuaitHas BenmuunHa U QYHKIUS pacTpeeTIeHHUs CITydaifHOW BETMYUHEI.

32. HopwmansHoe pacnpezaenenue, pacupenenenue [lyaccona u beprysmm.

33.  YwucnoBble XapaKTEePUCTHKH CTYIalHBIX BETMYNH: MATEMAaTHUECKOE OKUAAHUE U JUCIIEPCHSI.

34. CnyuaiiHple BeNMYMHBI (HETIPEpBIBHBIE M JUCKPETHBIC). MaremMaTudeckoe OXHIaHHE.
Jlucniepcusi, CpeTHEKBAAPATHYECKOE OTKIIOHEHUE CITYYalHOM BEJIMYMHBI.

35. T'eHepasbHasi COBOKYITHOCTh M BEIOOpKA. CTaTHCTHUECKOE pacipe/ielieHHe BEIOOPKH.

36. Ilonuron. 'mcrorpamma. ['eHepanbHas 1 BEBIOOPOYHAS JUCIIEPCHH.

37. OrteHkH mapaMeTPOB pacIpeieIeHUs] CTy9aliHO# BETMYNHBI.

38. 3axown Oouspmux uncen. HepaBencTro UeObimena.

Kpurepun ouenku (B 0a/1ax):

25-30 6a/1;10B BBICTABIISIETCS CTY/ICHTY, €CITM CTYJCHT JaJl TIOJIHBIE, pa3BEPHYThIC OTBETHI HA
BCE TEOPETUYECKHE BONPOCHl Ouiera, MpPOJEMOHCTPUPOBal 3HAaHUME (PYHKIIMOHATBHBIX
BO3MOXHOCTEH, TEPMUHOJIOTUH, OCHOBHBIX 3JIEMEHTOB, YMEHHUE MPUMEHSATh TEOPETUUECKHIE 3HAHUS
IpU  BBIOJIHEHUU TMpakThyeckux 3anaHuil. CryaeHT O0e3 3aTpyJHEHHMH OTBETHWJI Ha BCe
JOTIONTHUTENbHBIE  Bompochl. [IpakTudeckass dYacTb paOOTHl BBINOJHEHAa TIOJHOCTBIO — 0e€3
HETOYHOCTEH U OLINO0K;

17-24 6an10B BBICTABISETCS CTYJEHTY, €CIIM CTYJCHT PAacKpbll B OCHOBHOM TEOPETHUYECKHE
BOIIPOCHI, OJJHAKO JIOMYIIEHbl HETOYHOCTU B OIpENEIeHUH OCHOBHBIX MoHsATHM. [Ipu oTBere Ha
JIOTIOTHUTEIbHBIE BOMPOCHI JIOMYIIEHB HEOOIbIIue HETOUHOCTH. [Ipy BBINOTHEHUH MPAKTHUYECKON
yacTu paboThl JOMYIIEHBI HECYIIECTBEHHBIE OIIUOKH;

10-16 06an/10B BBICTABISICTCS CTYAEHTY, €CIM MPU OTBETE HAa TEOPETUYECKHE BOIPOCHI
CTYIACHTOM JIOMYIIEHO HECKOJbKO CYIIECTBEHHBIX OMIMOOK B TOJKOBAHUU OCHOBHBIX MOHSATHUH.
Jloruka M TOJTHOTAa OTBETa CTPAJAIOT 3aMETHBIMU H3bSHAMU. 3aMETHBI MpOoOeNbl B 3HAHUH
OCHOBHBIX METOJIOB. TeopeTnieckre BOMPOCH B IIEJIOM H3JI0KEHBI I0CTATOYHO, HO C MPOITyCKaMHu
Matepuana. VMmeroTcs NpUHIHUNHUATIbHBIE OMIMOKM B JIOTHKE IOCTPOCHHSI OTBETa Ha BOIPOC.
CryneHT He pelI 3aJa4y Ui Ipy PEelIeHUH JIOMYILEHbI TPyOble OIUOKY;

0-9 6an10B BICTABISETCS CTYACHTY, €CIIU OH OTKA3aJICsi OT OTBETA UM HE CMOT OTBETUTH Ha
BOMPOCHI OMiIeTa, OTBET Ha TEOPETUYECKUE BOTIPOCHI CBHJICTENLCTBYET O HETIOHMMAHUU U KpaliHe
HEMOJIHOM 3HAaHUHM OCHOBHBIX MOHATHH W MeToa0B. OOHapyXHBaeTCsl OTCYTCTBHE HABBIKOB
MPUMEHEHHs] TEOPETUUYECKUX 3HAHUW TPU BBIMOJIHEHUH MPAKTHYECKUX 3aAaHuid. CTyleHT He CMOT
OTBETUTH HU HA OJMH JOTIOTHUTEIBHBIA BOTIPOC.

Kputepun onenkn (1J1s1 04HO-3209HOM ¥ 32049HOI (DOPM 00yUCHHS):

«OTJIMYHO» BBICTABIAETCS CTYJIEHTY, €CIU CTYAEHT Aajl IOJIHBIE, Pa3BEPHYTHIE OTBETHI Ha
BCE TEOpPEeTHYECKHEe BOMPOCHl Owmiera, MPOJEMOHCTPUPOBAI 3HAHUE  (PYHKIIMOHAIBHBIX
BO3MOYHOCTEHN, TEPMUHOJIOTUH, OCHOBHBIX JIEMEHTOB, YMEHHUE IPUMEHATh TEOPETUUECKUE 3HAHUS
IpU BBHIIOJHEHUM TpakTHUYeckux 3agaHuid. CryaeHT 0e3 3aTpyJHEHMH OTBETHJI Ha BCe
JIOTIOTHUTEIbHBIE BOIIPOCHI.



«XO0po1I0» BBICTABIISETCS CTYICHTY, €CIU CTYACHT PAaCKPbUI B OCHOBHOM TEOPETHUYECKHE
BOIPOCHI, OJJHAKO JIOMYIICHBI HETOYHOCTH B OMpPENICICHHH OCHOBHBIX MoHATHH. [Ipy oTBeTe Ha
JIOTIOTHATEIHHBIC BOIIPOCHI JIOMYIICHBI HEOOIbITNE HETOYHOCTH. [Ipy BBIIOTHEHUH TTPAKTHIECKON
gacTu pabOThI JOMYIIEHBI HECYIIECTBEHHBIC OIIHOKH;

«Y10BJIETBOPHUTEILHO» BBICTABISICTCS CTYACHTY, €CIM TPU OTBETE HA TEOPETUUYCCKUE
BOINPOCHI CTYIEHTOM JOMYIICHO HECKOJIBKO CYIIECTBEHHBIX OIMIMOOK B TOJKOBAaHUM OCHOBHBIX
noHATHH. JIOTHKa ¥ TIOJTHOTa OTBETA CTPAJAIOT 3aMETHBIMU U3bSIHAMU. 3aMETHBI ITPOOCITBI B 3HAHUH
OCHOBHBIX METOJIOB. TeopeTndeckne BOTPOCH B IIEJIOM H3JIOKECHBI JIOCTATOYHO, HO C MPOITyCKaMH
Martepuana. VIMEIOTCS NPUHIMIHAILHBIC OMMOKH B JIOTUKE IOCTPOCHHSI OTBETa HA BOIPOC.
CTymeHT He pelI 3a1a9y Wi IPH PEIICHUH JIOTYIICHBI TPYOble OIIHOKY;

«HeynoBJ1eTBOPUTEIBLHO» BBHICTABIISICTCS CTY/ICHTY, €CIIM OTBET HAa TEOPETUICCKHIE BOTIPOCHI
CBUJICTEILCTBYET O HEIMIOHUMAHWKM W KpaiHE HEMOJIHOM 3HAHWUM OCHOBHBIX INMOHSATHH W METOJIOB.
CTyeHT He CMOT OTBETHUTHh HH Ha OJTUH JTOTIOJHUTEILHBIA BOIIPOC

IIJTAH CEMUHAPCKHUX 3AHATHAN

OyHKIMSA

[Ipenensl U HENPEPBHIBHOCTD.
[TpowusBoaHas

[Ipunoxxennst mpou3BOIHON
Huddepenunan GyHkunu
Heonpenenennslii nHTErpan
OrnpeneneHHbIN HHTErpal
HuddepennnanbHbie ypaBHEHUS
YucnoBblie bl

0. CreneHHbIC PAIBI

1. ®OyHKIUHN HECKOJBKUX MEPEMEHHBIX

RBRowoo~NoRwNE

COJIEP’)KAHUE TEM CEMUHAPCKHUX 3AHATHUI

Tema. 1

OyHKIMSA

Conep:xanue.

[TonsiTe MHOXKECTBA

AGcComoTHAs BEIHMUMHA AEHCTBUTEIBHOTO YKcia. OKpecTHOCTh TOUKH.

[Tonsitre Gpynkuuu. OCHOBHBIE CBOWCTBA (DYHKIIHIMA

OcHoBHBIE dIIeMEHTapHbIe PYHKIIUU

Onementapusie pynkun. Knaccudukauuu Gynkuuid. [IpeobpazoBanue rpaguxon
[Ipumenenne pyHkuii B 3xoHOMUKe. HTeprionupoBanue GpyHKITHI.

Tema. 2

[Ipenensl U HENPEPHIBHOCTH

Conepxanue.

[Ipenen ynucnoBoit Mocae10BaTeILHOCTH

[Ipenen pyHkumuu B OECKOHEYHOCTH U B TOUKE

beckoHeyHO Masble BETMYUHBI

beckoneuHo OombIINe BETUYUHBI

OcHoBHBIE TeOpeMBI 0 Tipenenax. [I[pu3Haku cyliecTBOBaHUs Mpeaena.
3ameuaTenbHbIe TpeeNnbl. 3a1a4a 0 HEMPepPbIBHOM HAUMCICHUH MTPOLIEHTOB
HenpepsiBHOCTH (hyHKIIHH

Tema. 3



IIpounsBoHas

Conepxanue.

3anauu, NPUBOAAIIME K IOHATUIO IPOU3BOIHON

Omnpenenenne Npou3BOIHON. 3aBUCUMOCTD MEX/Ty HETIPEPHIBHOCTHIO U TUH(PEPEHIIMPOBAHHOCTHIO
GbyHKIUH.

Cxema BbIUUCIIEHUS MTPON3BOIHOM. OCHOBHBIE MpaBuiia AuddepeHupoBaHMs

[IpousBoHas c0KHOM 1 00paTHOM (PyHKIMIA.

[Tpon3BoAHBIE OCHOBHBIX AJIEMEHTAPHBIX QYHKINH GyHKIMH. [ToHsITHE O IPOU3BOJHBIX BBICIIINX
MOPSIIKOB.

DKOHOMHYECKHUN CMBICII IPOU3BOAHON. Mcroap30BaHNE MOHATUS IPOU3BOAHON B IKOHOMUKE.
Tema. 4

[Ipunoxenust mpou3BOIHON

Conepxanue.

OcHoBHbIE T€OpeMBbI AUPHEPEHINATHHOTO UCUUCICHUS

[IpaBuio Jlonurans

Bo3spacranue u yopiBaHue QyHKUINN

OkcTtpemMyM pyHKINN

Haubonbiiee n HauMeHbllee 3Ha4eHHs PYHKIIUU Ha OTpE3Ke

Boeinykiiocts ¢pynkuuu. Touku neperuoa.

AcumMnToTUKH rpaduka GyHKIHH

O6mas cxeMa uccieoBaHus GYHKUUN U IOCTPOEHUS UX rpapukoB

[IpunosxeHne Mpon3BOIHON B 3KOHOMHUYECKOW TEOPHUH

Tema. 5

Hudbdepenunan GyHKIMmA

Conep:xanue.

[Tonsarue muddepenunana GyHKIUMA

[Ipumenenne nuddepennunana GyHKIIN

[Ipumenenne nuddepennuana B mpuOIMKECHHBIX BEIYUCICHUIX
[Tonsitue o auddepenuanax BICUIUX NOPSIKOB

Tema. 6

Heonpenenennsiii nHTErpa

Conep:xanue.

IlepBooOpa3Has (GpyHKLUHU M HEONIPEIEIEHHBIH HHTETrpall
CBoiicTBa HEOIpeaeIEHHOTO HHTEerpaa. MIHTerpaabl OT OCHOBHBIX 3JIEMEHTAPHBIX (YHKLUH.
Mertoa3aMeHbl IepeMeHHON

Metoa HHTErpUPOBAHUS 110 YACTIM

WHTerpupoBanue NpocTeHNX pauoOHaIBHBIX IpoOei
HHTerpupoBanue HEKOTOPBIX BUJOB PALlMOHAIBHOCTEH
WuTerpupoBanue TpPUroHOMETPUUYECKUX (PYHKLUI

OO unTerpanax “Hedepymuxcs’” B 3J1€MEHTapHBIX (YHKIMAX

Tema. 7

OrnpeneneHHbIi UHTErpa

Conepxanue.

[ToHsTHE ONIPENEIEHHOTO UHTETPAJIa, €r0 FT€OMETPUUECKUN U SIKOHOMUYECKUN CMBICIT
CBoiicTBa onpeIeIeHHOTr0 HHTErpaa.

OmnpeneneHHbIi HHTETpal Kak QYHKIIUU BEPXHETO Mpezena

®opmyna Herotona-JleitOnura

3ameHa nepeMeHHON U popMyiia HHTETPUPOBAHMUSI 10 YACTSIM B OMPEAeIEHHOM WHTErpae
['eoMeTprueckue NpUoKEHUS ONPEAEIEHHOTO ONPEAETIEHOI0 HHTErpaJIa



HecoOcTBeHHBIE MHTETPAIIBI
[TpubIMmKeHHOE BBIYUCIICHUE ONIPEICICHHBIX HHTEIPAJIOB
Hcrionb30BaHue MOHSATHSI ONPEICICHHOTO HHTErpaia B SKOHOMUKE

Tema. 8

Huddepenunanbubie ypaBHEHUS

Conepxanue.

OcHOBHbIE IOHATHSA

HuddepeHuunanbabie ypaBHEHUS IEPBOTO MOPsAIKa. Teopema o CyliecTBOBaHUH U €TMHCTBEHHOCTH
pelieHus

DneMeHThl KaYeCTBEHHOT0 aHaIn3a Ju(epeHINaIbHbIX YPaBHEHHUM IEPBOro MOpsiIKa.
Henonnele nuddepennnansHoro ypaBHeHus nepsoro nopsaka.{uddepenunansaeie ¢
pa3aengomUMUCS TEPEMEHHBIMU.

OpnopoaHble quddepeHraIbHble ypaBHEHHS IEPBOTr0 MOpsIKa

JIuneiinsle nuddepeHIanbable ypaBHEHUS IEPBOTO MOPsiIKa

JudpdepenunanbHble ypaBHEHUS! BTOPOTO MOPsiIKA, JOMYCKAOLE TOHMKEHUE MOopsiiKa
Jluneiinble nuddepeHanbHble ypaBHEHNS BTOPOTO NOPSAIKA C MOCTOSIHHBIMH KO3 dunnentamu
Wcnonb3oBanue nquddepeHnnaibHblX YpaBHEHUH B SKOHOMUYECKOM TMHAMUKE

Tema. 9

Yucnossie psaasl

Conep:xanue.

OcHoBHbIE TOHATHS. CXOAUMOCTBH psija.

Heo6xoaumbrit mpu3Hak cXoauMocTd. ["apMOHUYECKU psil.
PsnpI ¢ MONOKUTEIEHBIME YJICHAMH

Psapl ¢ uneHamu mpou3BOJIBHOTO 3HAKA

Tema. 10

CreneHHbIE psJIbI

Conep:xanue.

OO6s1acTh CXOAMMOCTH CTETICHHOTO psija

Psn Makiiopena.

[IpuMeHeHue psAIoB B IPUOIMIKEHHBIX BBIYUCIICHUSIX.

Tema. 11

OYHKIMN HECKOJIbKUX MTEPEMEHHBIX

Conep:xanue.

OCHOBHbIE IOHSATHSL.

[Ipenen n HeNpPepBIBHOCTb.

YacTHble MPOU3BO/IHBIE.

Huddepenuunan QyHKIUU.

[IpownsBoaHas no HanpasiaeHUIO ' pagueHT.

DkcTpeMyM (DYHKIIUU HECKOJIBKUX MEPEMEHHBIX.

Haubonsiee n Haumenbliee 3HaYeHUs PYHKIIUN

VY CI0BHBIN DKCTPEMYM.

Meron mHOoxkuTenen Jlarpanxka

[Tonsitre 06 smnupuueckux Gopmymnax. MeTo HAMMEHBITUX KBaIPaTOB
[TonsTME NBOMHOIO UHTErpaa.

OYHKIMU HECKOJIBKHUX MTEPEMEHHBIX B dKOHOMHYECKON TEOPHUH.

OonrPOC



Onpoc Begercs 0 NPOHICHHBIM NOHATHAM M TEPMHHAM COOTBETCTBYIOIIEr0 MOAYJIS.

Kpurepun oneHKH UIsl CTyIEHTOB 3a04YHOM (OPMBI OOYUEHHS : CTYACHT HOJYy4aeT OLCHKY
“OTIMYHO”, €CJIM OTBEYAET BEPHO Ha BCE BOINPOCHI NIPENOABATEIN, “XOPOILIO™ - OTBEYAET BEPHO HA
BCE€ BOIIPOCHI IIPENIOAABATENS, HO JIOIYCKAaeT HETOUHOCTH B TEPMHUHOJIOTHH, “‘yIOBIETBOPUTEIILHO -
OTBEUYAET MPABUIBHO Ha IOJOBHHY BOIIPOCOB, “HEYJOBJIETBOPUTEIBHO -HE 3HAET TEPMUHBI U
OCHOBHBIE I10JIO’KEHHSI IPOMIEHHOIO MaTepHala.

Konuuectso .
6AILIOB Kputepuu olieHrBaHUS Ha BONPOCHI JJIsl ayAUTOPHOM pabOTHI

[lpu oTBere CTYAEGHT AEMOHCTPHUPYET CBOOOAHOE BIAJCHUE 3asBICHHOW MpPOOJIEMOH,

2 yMEHHE TpPaMOTHO HCIOIb30BaTh (PU3NYECKUH TOHATHHHBIA ammapaT B paMKax
paccMaTpuBaEMOro BOIPOCa, HE UCIOIb3YET KOHCIIEKT CEMUHAPCKOIO 3aHATUS KaK IIJIaH
IIpU OTBETE.
IIpu orBere Ha BOMPOC CTYAEHTOM JOIYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B

1 TOJIKOBAHWUM OCHOBHBIX IIOHATHM. JIOrMka M IOJHOTa OTBETAa CTPAJANOT 3aAMETHBIMU
n3bgHaMu. VIMeloTcs TpUHIMIHAIbHBIE OUIMOKM B JIOTHKE TOCTPOEHHS OTBETa Ha
BOIIPOC.

0 JlaH B 11€JIOM HEBEPHBIN OTBET

JOMAIIHAA PABOTA

JlomaniHee 3aanue 3a1aercst U3 Jureparypsi [1-5].

Kputepun oueHku Ui CTYAEHTOB 3a04HON (QOpMbI OOY4YEeHHUS : CTYACHT MOJIy4aeT OLEHKY
“OTJIMYHO”, €CIIU CIPAaBJISETCS CO BCEMHU 3a/laHUSIMU JOMAaIIHed paboThl, “XOpOIIO”-CIpaBisieTcs
CO BCEMHU 3a/laHUsIMU JIOMallHed paboThl, HO JOIMYCKAaeT HETOYHOCTH B peIIeHHWU 3ajad,
“yIOBIETBOPUTEIIHHO  -/IEaeT TMOJOBUHY W3 3aJaHUN WM OOJBIIYI0 YacTh CO 3HAYUTEIHHBIMH
omurOKaMu B BHITIOJIHCHUH, “HEYIOBICTBOPUTEIHHO '~HE BBITIOJTHIET IOMAIITHEE 3a/JaHue.

KOHTPOJIbHASA PABOTA

Kputepun oueHkH uis CTYACHTOB 3a04HOM (OpMbI OOY4YEHHUS : CTYACHT IOJIy4aeT OLEHKY
“OTIMYHO”, €CIIH CIPaBJIIETCS CO BCEMH 3aJlaHUSIMH KOHTPOJBHOW paboThl,  “Xopomio’-
CIPABIISIETCS CO BCEMHU 3aJlaHUSIMU KOHTPOJIbHOM pabOThl, HO JOMYCKAaeT HETOYHOCTU B PELICHUU
3a1a4, ‘“‘yJOBJICTBOPHUTENBHO’-A€NIaeT TIOJIOBUHY W3 3aJaHUN WIM  OOJBIIYID YacTh CO
3HAYUTEJIbHBIMHU OIIMOKAMU B BBIMOJIHEHUH, “‘HEYAOBIECTBOPUTEIHHO ~HE BBINOIHIET KOHTPOJIBHOE
3aJlaHue.

Konrpoabnas padora Ne 1

Bapuantl
T o
1. lana nonsipHasi KoopanHaTa ToYku A(2, 3 ). HaiiTi npssMoyrosibHbIe KOOPIMHATHI.

2. SIBNArOTCS M MMapajuiebHbIMU TpsiMbie 3X-6y+4=0, 5x-10y-1=0.
2 2

3. Haiitu xoopauHatsl (pokyca U pacCTOSTHHE MEXIY (POKycaMH JUIsl AJUIMIICA 225 + o1,

81

4. YCTaHOBUTb, KOMITJIAHAPHBI JTH BEKTOPHI AB , A_C , AD , ecmm A(1,0,1), B(-1,2,3), C(5,2,6),
D(1,-1,1).
5. Haiitu yron Mexay npsamoi x-1_y+l_z- 2

3 B

6. CocTaBUTh KAHOHMUYECKOE YPAaBHEHUE NIPSIMON B IPOCTPAHCTBE IPOXOIAIINN Yepes3

U TIOCKOCTHIO 2X+4Yy+2-3=0.

touky M(1,3,2) 1 mapamiensHo BekTopy a = (2,—1,5).
7. Haiitu riomaab TpeyrojibHUKA IBYMsI CTOPOHAME KOTOPOTO SIBJISIFOTCSI BEKTOPBI



a=(2-36), b=(L-15).
Bapuanr 2

T o
1. /lana nossipHast koopAauHaTa Touku A(6, " ). HaiiTi npssMOyroJyibHble KOOpUHATBHI.

2. SIBnstOTCS NN MapayuieIbHBIME mpsiMble 3X-6y+4=0, 5x-10y-1=0.

3. Haiftu xoopauHathl pokyca u paccTosiHEE MEKAY POKycaMu Iisi THUIIEPOOIIBI
2 2

Xy

16 4

4. YCTaHOBUTH, KOMIUIAHAPHBI JTH BEKTOPBI AB , A_C , AD , ecmm A(2,-1,0), B(2,2,2),
C(4,-1,2), D(1,0,1).
5. Haiftu yron Mexy TUIOCKOCTSIMH, ecii 4X+Y-2+11=0, 2x+4y+z-3=0.
6. CocTaBUTh KAHOHMYECKOE YPABHEHHUE MPSIMOU B TIPOCTPAHCTBE MPOXOISIINI yepes

touky M(6,-2,1) 1 mapaieabHO BEKTOPY a= (2,-6,3).
7. Haiitu muomaap TpeyroJbHUKA JBYMsI CTOPOHAMU KOTOPOTO SBJISIFOTCS BEKTOPBI
a=(2-36), b=(L-15).

KonTtpoubHnas padora Ne 2

Bapwanr 1
1. Haiftn yacTHBIEe MPOM3BOHEIE BTOPOTO Mopsaka Z = In(x* +2y?).

2. Haiitu skcTpeMyM GyHKIMH Z = X* + 2Xy —4y.

3. BeruuciuTh 1BOWHOM WHTETpal H2xydxdy 1o o6mactu D y =2x+3, y=x%.
D

> 2n )"
4. UccnenoBath Ha CXOMMOCTbD PSif Z n* .
= 3n+5
2 1
5. MccnenoBath Ha CXOAUMOCTD PSJL Z

n=1 \/F-i-l

Bapuant 2

1. HaiiTi yacTHBIE IPON3BOIHBIE BTOPOTO Topsiaka Z = Sin( X° +Y) .
2. Haiitu skcTpeMyM GyHKIMH Y = Y2 + 2Xy —4X.

3. BeiuncnuTe ABOMHOM UHTETpal ”2xydxdy 1o o6sactu D y=x+3, y=x°.
D

= (2n+2Y
4. UccnenoBath Ha CXOJUMOCTD Psifl Z n .
Py 3n+1

0

5. MccnenoBate Ha CXOAUMOCTD PsJL Z

1
n=1 2\/?+1.

KonTpouabsnas pabora Ne 3

Bapuanr 1
= 1
1. Mcnonb3ys npU3HaK CPaBHEHUS UCCIIEI0BATh CXOAUMOCTD psla Z \/_3 .
n° +1

n=1

=( 2n \"
2. I/ICHOHB3yﬂ HpI/ISHaK KO]_HI/I ucciaeaoBaTtb CXOANUMOCTD p}I,Z[a Z 3 5
<\ 3n+



0 n3
3. Ucnoms3yst npusHak JlamamGepa nceienoBarh CXOAMMOCTh pia ) — .
n=1

4. VccnenoBath CXOAMMOCTD psJia 1—i +——= 1 G \/1_
n

2 33
7 3n+1
+

4
5. UccnenoBaTh Ha aOCOJIIOTHYIO M YCJIOBHYIO CXOJIUMOCTh 1— T + . +(-1)"

Bapuanr 2

1. . Mcnonp3ys mpu3HAaK CPaBHEHUS UCCIIEOBATh CXOAUMOCTD psijia Z o
2n + 2)

3n+1
n!

2. Ucnonb3ys npusHak Ko nccnenoBaTh CX0AUMOCTD psifa Z(

3. Ucnonb3ys npusHak Jlamambepa ucciaeqoBaTh CXOAMMOCTh Psia Z o
n=1

- n
4. VcemenoBath CXOMMMOCT psita »_ (-1)"™ ——
~ 2n+1

_ n
5. UccnenoBaTh Ha aOCOTIOTHYIO M YCJIOBHYIO CXOJUMOCTD E (-n"* e
n=1

KonTtposbHnas padora Ne 4

Bapwuant 1
1. B xop3une 5 rpym u 7 s6mok. Hayran BerHuMarotr 3 ¢pykra. HaliTu BeposSITHOCTH TOTO, YTO
B35 | OAHYy rpymny u jaBa si0ioKa.
2. B ypre 3 6enbix U 4 4epHBIX IapoB. M3 ypHBI BEIHUMAETCS OJMH IIap, OTMEYACTCS €ro IBET U
map Bo3Bpamaercs B ypHy. [locie 3toro u3 ypHbl Oepercs emie oauH map. Halitu BeposSITHOCTH
TOTO, 9YTO 00a BBIHYTHIC IIapa OyayT OCIbIMHU.
3. VImeroTcst Tpu OIMHAKOBBIX 10 BUAY sutyka. B mepBom simuke 10 Genbix mapos, Bo BTopoM — 10
O0enbix U 10 yepHBIX mIapoB, B TpeTheM — 20 4YepHBIX mIapoB. M3 BeIOpaHHOrO Hayrajn SIIUKa
BBIHYJIH OeJblii 11ap. BIYUCIUTE BEPOSITHOCTD TOTO, YTO LIap BHIHYT U3 NMEPBOTO SIIUKA.
4. Monety noaOpaceiBatoT 6 pa3. KakoBa BeposITHOCTb TOTO, YTO OHA yMaJAeT repOoM BBEpPX TPHU
paza.
5. B nenexnounoropee BoinymeHo 150 OunertoB. PaswirpeiBaercst 2 Beiurpsima mo 100 p., 20
Beidrpbiieil nmo 10 p. HaliTu 3akoH pacnpeneneHus Cily4ailHOM BEJIWYUHBI — CTOMMOCTHU
BO3MOXXHOTO BBIMIpBIIIA JJIsl BIaJeNblla OAHOTO JIoOTOpeiHoro Owmiera. HaiiTu MaremaTuueckoe
0>KHMJIaHHE.

Bapuant 2
1. B xietke 5 cepoix u 8 Oenbix Mbimield. Hayran BeiHuMaroT 3 mbima. Haiitu BeposSITHOCTB TOTO,
BCE MBIIIU OeIbIe.
2. B ypue 3 Genbix u 4 uepHbIx mapoB. U3 ypHbI BeiHUMaeTcs ofuH map. [locie 3Toro U3 ypHbI
Oepetcs eme o uH map. HailTh BepoATHOCTB TOro, 4T0 00a BBIHYThIE 1Iapa OyAyT OebIMH.
3. merorcst Tpu OMHAKOBBIX O BUIYy KJIE€TOK. B mepBoii kiietke 10 cepbix Mblei, BO BTOPOM —
10 GenbIx U 5 cepbIX MbllIeH, B TpeTbei — 20 GenbIx Mbllei. J[1s mpoBeieHus ONBITOB U3 Hayraj
BBIOPAHHOW KJIETKH BBIHYJIM O€IYyI0 MBIIIb. BEIYUCINUTE BEPOSITHOCTh TOTO, YTO MBIIIb BHIHYTa U3
IEPBOU KIIETKH.
4. VIrpanibHYI0 KOCTh MOA0pachiBaloT 4 pa3a. KakoBa BeposATHOCTh TOTO, YTO MATEPKA MOSIBUTCS TPU
pasa.



0,x<1

x-1
5.Cnyvaiinas Benuumna X 3amana ¢Qynkuuedl pacnpenenenus F(X) = T,lé X < 3. Haiitu

1L,x>3

BEPOSTHOCTH Monafaanus B uaTepBa (1,2,5).

KonTtpoabnas padora Ne 5
1 2
1. Matpuia (3 j BBIPOJK/ICHA TIPH ¢ PABHOM a6 b) 2 ¢) 6 d 1
a

2. YKa3aTh HEBEPHOE YTBEPKICHHE
a) OOparHoit MaTpuued Juid KBaJpaTHOM MaTpuisl A (|A¢O

A—l — [Ail AiZj
A Ay

. L AL .
b) O6parroii matpumeit A 11a KBapaTHON MaTpurel A GyleT MaTpHIla, YIOBIETBOPSIOIMIAS
-1 -1
yenosuio ATA=AAT =E
C) UtoObl pemuTh CUCTEMY U3 JBYX JUHEHHBIX YpaBHEHHH C JBYMS HEU3BECTHBIMH METOJOM
Kpamepa He00X01MMO BBIUMCIUTD TPU OMPENENUTENS (CUUTAEM, YTO CUCTEMA UMEET €TUHCTBEHHOE
pereHue).

),0yaer Marpuia BHIA

X+y+2=3
3. Cucrema IpUroTOBJICHHAS 115 00paTHOro Xo1a meroaa ['aycca umeer Buga) < —y+2=0
z=4
X+y+z=3 X+y+z2=3
b) <2x—y+z=1¢) < —-y+z=0
z=4 4x-5y+2=0
2x+2y-3z=1
4. Pemuth cucTeMy < X —2Y —Z =—2 METOJI0M 00paTHOM MaTpHIlsl U MeTogoM ["aycca.
z=1

KonTpoasnasi padora Ne 6

BapwuanT 1

10 1
2 jBLIpO)I(I[eHa npu XpasHoma) 6 b) 2 ¢) -6 d) 1
a

2. YKa3aTb HEBEpHOE yTBEPIKICHUE

a) UToOBl pemmuTh CHUCTEMY M3 TPeX JIMHEHHBIX ypaBHEHHH C TpeMs HEU3BECTHBIMHU METOIOM
Kpamepa HeoOXOAMMO BBIYHCIUTH 4YETHIPE OIpeNeiuTeNns (CYMTaeM, YTO CHCTeMa HMeeT
€IMHCTBEHHOE pPEIICHHE).

1. Marpuna (

b) OG6patHoit marpureii A™ s KBaJIpaTHOW MaTpuipl A OyAeT Marpulia, yIOBIETBOPSIOIIAs
YCIOBUIO ATA=AA" =E,
c) JIro6as xkBagpaTHas MaTpUIla UMEET 0OPaTHYIO.
3. CucteMa mpuUroToBJIeHHAs Ui 00paTHOTO X0a MeTtoa ['aycca nmeer BUJ
X+y+z=3 X+2y+z=4 X+y+2=3
a) <2X—-y+z=1b) {-3y+z=-2c¢c)y -y+z=0
72=4 z=4 4x-5y+2=0



X+y+z2=3
4. Pemuth cucteMy < X —2Y — Z = —2 METOJIOM 00paTHOW MaTpHIlbl 1 MeToI0M [ aycca.
21=2

KonTpoabnas pabora Ne 7

Pemmmre nuddepennmansapie ypaBHEHUS
Bapuanr 1

=

xy'=y(ny-Inx);

. X+y-2.

ox=2
(2x+5y+2)dy =dx;
y'cosx—ysin x =2x, Yy(0)=0;

ok~ w n
<

2y'sin X+ ycosx = y>sin®x.
Bapuanr 2

=

x2dy = (y? — xy + x*)dx ;

. OX-y+3,

- ox-1 "
(2x—-y+6)y'=3;
xy'—2y = x>cosx; y(0)=0;
Y'+yCOSX = Yy COSX .
Kpurepun ouenku (B 0a/1ax):

ok w0 N

[IpouieHT npaBUIBLHBIX OTBETOB KonnyecTBo 6amios

95 -100 % 10

85- 94%

75 - 84%

65 - 74%

55 - 64%

45 - 54%

OO0y |N|00|w©

menee 45%

IPUMEPHBIA IIEPEYEHD 3AJAY K DK3AMEHY

1 2 1)(1 31
1. YMmuoxwuth Matpunel [3 1 3|-[2 1 2
1 2 1)1 31
1 -2 1 1 21
2. Boruncnuts 3A—D,ecmm A=|6 7 1|, D=|0 4 1
0 1 0 2 10
56 3
3. Beruucnuts onpenenurens (0 1 0.
7 45



©

10.
11.

12.
13.

14.
15.
16.

17.
18.

19.

20.
21.

22.

23.
24,

25.
26.
27.
28.

2 2 3
Haiitu oOparnyro matpunry | 1 -1 0.
-1 2 1
X, —2X, + X, =0
Pemuts cucremy metonom Kpamepa{3x, + X, + X, =5 .
X, +2X, —2X%; =1
X, —2X, +X;, =0
Pemuts cucremy metonom ["aycca 93X, +X, +X; =5 .
X, +2X, —2X; =1

-2 2 3 4
Haiitu panr marpuner | —4 4 6 8.
1 201

Haiitu paccrosaue mexay Toukamu A(0, 1) u B(2, 1).

Hanbl Touku A(2,4), B(-2,4). Ha npsmoit AB Halitu TOouky M, nensimyto otpe3ok AB B
oTHommIeHnn A = 3.

Haiitu Bektop AB, eciimr A(1,3.,4), B(8,5,-1).

Haiitu ymHy BexTopa a =3i+4)—K.

Hatitu ckansipHoe nmpomsBeaeHne BeKTopoB a=1+2]+3k, b=61+4]—2k.
ITycte maHbl BekTopel a=mi+2j—k, b=i+2j+k. Ilpy kakoM 3HAYCHHH M OHH
MEePIECHANKYISIPHBI?

Haiitu yron mexay Bekropamu a=1+2j+3k, b=6i+4j—-2k?
3anucarh ypaBHEHUE TPSIMOH, Mpoxoasiiel yepe3 Touky M (—2,5) mox yriom % kK ocu Ox .

Hanwmcats ypaBHeHue npsmoii mpoxo el uepes Touku A(0, 1) u B(-2, 0).

[Ton xakum yriioM nepecekaroTcs npsimpie 3X+ Y —2=0 u X—-3y+1=0.

Hanwucaths ypaBHEeHUE OKPY)KHOCTH € paanycoM R=5 u neHrpom B Touke A(—4,3).
2 2

X .
Jaun snnurnc > + y? =1. HaiiTu ero moyiyocu u pacctosiHue Mexay pokycamu.

2 2

Haiiti xoopaunatel pokycoB runepOoybl —— — Y

144 25
OnpenenuTs KOOpMHATH (HoKycoB mapabois X° =10y .

T xdx
MeToa0M MOCTAaHOBKHM HAWTH OTIPEIeJICHHBIN HHTeTpan 1 N1+3X .

In2

I e* —1dx

0

MeToaoM NOACTaHOBKH HAaWTH onpeneneHHHﬁ HHTCrpal

Xsin xdx
MeT oJ10M I/IHTerI/I]I)OBaHI/IH I10 4aCTsM HAUTHU HeOHpeILeJ'IeHHLII/I I/IHTeraJ'IJ. .

jxlnxdx

MeTo0M UHTErpUPOBAHUS IO YACTSAM HAlTH ONPEAETICHHbIN HHTerpan 1
Haiiti muomasns miockoi purypsl OrpaHUYEHHBIN TUHUAME Y=X2-2, Y=X.
Haiiti yacTHBIE TPOU3BOIHBIEC TIEPBOTO MOpsiaka pyHKmu Z=In(x2+2y3).
Haiitu yacTHbIe MPOU3BOIHBIE BTOPOTO MOPsAIKa QYHKINHN Z=X4+Y4-4X2Yy2.



29.

30.

31.

32.
33.
34.
35.
36.

37.

38.

51.

52.

53.

54,

55.

56.

S7.

58.

59.

60.

61.

I/ICCHCHOBaTB CXOOUMOCTb HCIIOJIB3yd OJWH H3 IIPU3HAKOB (HpI/I3HaK KOH_H/I, IMPpU3HAK
o0 2
n

HanamOepa, Npu3HAKW CPaBHEHHS) n-1 3

HccnenoBaTh CXOAMMOCTb, HMCHOJB3Ys OIMH W3 Npu3HakoB (mpu3Hak Komw, npusHak
i 1

JlanamOepa, Mpu3HaKu CpaBHeHHs) "L 2"+1

HccnenoBaTh CXOIMMOCTb, HCHOJIBb3Yyd OJAMH M3 npu3HakoB (mpu3Hak Komm, mnpusHak
i n!

HanamOepa, mpu3HaKu CpaBHEHHsT) "1 5000"

Pemuth nuneliHoe HeotHOpoiHOE MU depeHnanbHoe ypaBHeHue y ' +Yy’=2X+1.

Pemmte nmuueitHOE HeomHOpOIHOE MM hepeHInanibpHoe ypaBHEHNE y -2y +y=2€eX.

Pemuts nuneitnoe HeotHOpOIHOE MU PepeHnInaTbHOe ypaBHEHHE Y~ +Y=COSX.

B smuke 100 crangaptHeix neraneil. 3 Hux 7 HecrangapTHele . HaliTi BeposTHOCTH TOTrO,

YTO HayJauy U3BJICUYEHHas JeTajb CTaHIapTHA.

Momnety noaOpaceiBatoT 8 pa3. KakoBa BeposATHOCTh TOTO, uTO 6 pa3 OHA ymaaeT repoom

BBEPX.

Nmetrorcs 3 ypHBI: B IepBoil U3 HUX 2 OenbiX U 1 yepHBIid, Bo BTopoil 3 Oenbix U 1 yepHsIil, B

TpeTheil 2 OenbiX U 2 yepHbIX mapoB. HekTo Hayraj BeIOMpaeT oJHY U3 ypH M BBIHUMAET U3

Hee map. Hailtu BEposSTHOCTBH TOTO, UTO 3TOT IIap OEIbIi.

Haiitn MaremaTtnyeckoe OKMIaHUE TUCKPETHOM CIIy4YalHOW BEJTUYMHBI, €CITU

39.x | 40.10 | 41.20 | 42.30 43.40 | 44.50

45.p | 46.0,2 | 47.0,3 | 48.0,35 | 49.0,1 | 50.0,05

Tpu crpenka He3aBUCHMO ApYr OT Apyra CTPENsioT MO Lead. BeposaTHOCTh monajgaHusl B
uenb s neporo crpenka 0,5, mis Broporo - 0,8, mis tperbero — 0,9. Onpenenuth
BEPOSATHOCTB, YTO BCE TPH CTPEIKA OJJHOBPEMEHHO NOMAAYT B LIETb.

Kosmoas!l kapT Hayady BeIHMMAETCs 0J1HAa. KakoBa BEpOSITHOCTh UTO BBIHYTA YEPBH M JIECATKA.
CKoJIbKUMH crioco0amMu MOKHO BbIOpaTh 10 kKapT W3 KOJIOABl B 52 KapThl TakK, 4TOOBI Cpenu
OTOOpaHHBIX OKa3aIKUCh: pOBHO 1 Ty3; poBHO 2 Ty3a;00Jiee ABYX Ty30B?

B knacce 12 roHomeit u 8 neByuiek. [ ydyacTusi B COpPEBHOBAHUAX U3 HUX HY>KHO COCTaBUTh
KOMaHy, B KOTOPYIO JOJDKHBI BOWTH 7 toHOIIEH u 3 neBymkd. CKOJIBKUMH CIIOCOOAMH 3TO
MOJXHO caelaTh?

B ypue mmeercs 7 Oenmbix W 5 yepHbIx mapoB. Haymauy BeiHMMarT 2 u3 HuX. Kakoe
COOTHOIIIEHHUE IIAPOB IO LIBETY CPEIX BHIHYTHIX IIAPOB HAanbO0jee BEPOSITHO?

B maptun u3 100 uzgenuii 6 HeCTaHIAPTHBIX, W3 MapTUM BbIOMpaeTcs Hayran 10 u3aenui.
Omnpenenutb BEpOSITHOCTh TOTO, uTo cpenu 10 uznenuit Oyaer He MeHee IBYX HECTaHAPTHBIX.
B tpex ypHax umeertcs: 6enble U uepHble mapsl. B mepBoit ypHe 8 Oenbix u 1 uepHblil map, BO
BTOPOH - 6 OeNbIX U 7 YepHBIX, B TpeTheil - 9 Oenbix u 1 yepHsbIil. V3 Hayraj BeIOpaHHON ypHBI
ciydailHBIM 00pa3zoM BeiOupaercs map. HaliTu BeposiTHOCTh TOTO, UTO OH OEJIBIA.
[IpousBeneno 5 BeICTpenoB. BeposTHOCTH mnomagaHus Mpu  OJHOM BeicTpesne paBHa 0,6.
HaiiTi BeposTHOCTH TOTO, YTO OyA€T HE MEHee TPEeX MOMaJaHHiH.

B maptuu u3 300 neraneit - 75 OpakoBaHHbIX. HallTH BepOSTHOCTH TOTO, YTO U3 TPEX HAyraj
B3STBIX JIeTaJNel OKa)XeTcsl OJHa OpaKkOBaHHAs U JIBE TOJIHBIE.

B Tpex ypHax uMmerotcs yepHble u Oenble mapsl. B nepBoit ypue 3 Oenbix u 1 uepHBIii map, BO
BTOPO - 6 OeNbIX U 4 YepHBIX, B TpeThel - 9 6enbix 1 1 uepHblil. 13 Hayraj BbIOpaHHON YpHBI
CllydailHBIM 00pa3oM BhIHMMAeTCs Iap. HailTu BepoSITHOCTh TOTO, YTO OH OeJbIii.

HaiiTn BeposSTHOCTH TOTO, YTO COOBITHE A TOSBUTCA HE MEHee TpPeX pa3 B UYeThIpeX
HE3aBHCHMBIX HCTBITAHUSIX, €CITH BEPOATHOCTH TMOSBIICHUS COOBITHS A B OJIHOM HUCTBITAHUU
pasHa 0,4.



62

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

. B iexe paboraer 7 myxuuH u 3 xeHIIMHBL [lo TabenbHBIM HOMepaMm OTOOpaHbI Haymady 3
yenoBeka. HaliTu BeposSTHOCTH TOro, 4YTO  BCE HayJdadyy OTOOpaHHBIE JHIAa OKaXyTcs
MYXKYHHAMHU.

[TpousBoauTcs cTpenbba MO MUIIEHH, BEPOSITHOCTh TOMNAaJaHUs B KoTopyko paBHa 0,2 mpu
onHOM BbIcTpesie. CTpenbba MpekpalaeTcss MpU NepBOM monagaHud. HalTu BeposTHOCTH
TOTO, 4YTO OyAET MPOM3BEACHO POBHO 6 BBHICTPEIIOB.

W3 ypubl, conmepxkamieil 2 OGenblx U 1 dYepHBId mIapbl, NEPEKIaAbIBAOT LIAp B YpHY,
cozepkauyro 2 Oenbix U 1 4epHbli map. OnpenesnuTh BEPOSATHOCTb U3BJICUEHUS YEPHOTO
11apa u3 BTOpOH YpHBI MOCJIE NEePEKIabIBaHUS.

[IpousBoautcs 10 HE3aBUCUMBIX BBICTPENIOB IO LENH, BEPOATHOCTH NOIMAJaHUS B KOTOPYIO
npu oAHOM BeICTpesie paBHa (,2. HaliTu BEpOATHOCTH TOTO, YTO YMCIIO TOTAJaHUN OyIeT He
MeHee 2 u He Ooiee 4.

Jlia omoBenieHust 00 aBapuy YCTaHOBJIEHO JBa CHUTHAJIM3AaTOpa, pabOTalOIIUX HE3aBUCHMO.
[TepBriit cpabaTbiBaeT Ha aBapuio ¢ BeposITHOCTHIO 0.9, a BTOpoit — ¢ BepostHOCTHIO 0.8. Haiitu
BEPOSITHOCTh TOTO, YTO NP aBapuu cpabOTAET TOJBKO OJIMH CUTHAIU3ATOP.

B ypue a Oemsix u b depHsIX mapos (a>2). 13 ypHB BRIHEMAIOT cpa3y jaBa mapa. Haitu
BEPOSITHOCTh TOTO, 4TO 00a mapa OyayT OesIbIMH.

UrpanbHas kocTh OpocaeTcst onuH pa3. HallTh BEposSTHOCTD CIIEIYIOMMUX COOBITHIA:

A — IIOABJICHHUEC YETHOI'O YHCJIa OYKOB,
B —nosBienne He MeHee 5 04KOB;

C _nosBrenue e Gonee 5 0UKOB.

B mepBoii ypue conepxkutcs 10 mapoB, u3 HuUX 8 Oenbix; Bo BTOpoil 20 mapoB, u3 Hux 4
Oenpix. M3 ka0l ypHBI HayJqady M3BIEKIM 110 OJHOMY IIapy, a 3aT€M U3 3THUX JBYX IIapOB
B3AT OAWH map. HailTu BEpOATHOCTH TOTO, UTO B3SIT OCJIBIH mIap.

CoOpanue, Ha KOTOPOM TMPHCYTCTBYET 25 4YENOBEK, B TOM 4YHCJIE 5 KEHIIWH, BHIOMpAeT
neneranuio U3 S5 4enmoBek. CuMTas, 4YTO KaXIblii M3 MNPUCYTCTBYIOIIUX C OJIMHAKOBOU
BEPOSTHOCTBIO MOYKET OBITh M30paH, HAaWTH BEPOSITHOCTH TOTO, YTO B JEJErallii0 BOMIYT 2
KEHIIHUHBI U 3 MY>KUUHBI.

CnyyalilHO BCTpPEYHOE JIMII0O C BeposATHOCTHIO 0,2 MOXKET oOKa3aTbCsi OpIOHETOM, ¢
BeposATHOCTBIO 0,3 — OIOHAMHOM, C BeposATHOCTHIO 0,4 — maTeHOM U ¢ BeposiTHOCThIO 0,1 —
peoKUM. KakoBa BEpOSTHOCTBIO TOTO, YTO CpPEOM MSATH CIIydailHO BCTPEUEHHBIX JIMI[: a) He
MEHEE YeThIpeX OJOHIMHOB; 0) 1Ba OJIOHIWHA U TPHU IIATEHA; B) XOTs ObI OJUH PBDKHUI?

Ha c6opky nmoctynator msnenust ¢ Tpex aBromaroB. Ilepseiii maet B cpeanem 0,2% Opaka,
Bropoit — 0,1% Opaka; mpoayKiusi MOCTyHaromias C TPETbero aBTOMaTra, HE COAECPKUT
OpakoBaHHBIX m3aenuid. Ha cOopky mocrtymuimo 2000 m3genumii ¢ mepBoro aBromara, 3000
uznenuit co Broporo aBtomara u 5000 u3nenuii ¢ Tperbero aBromaTta. HallTu BepoSTHOCTH
TOTO, YTO HW3JIeNHe BBIOpaHHOE HayJauy M3 BceX u3nenuii, Oymer OpakoBaHHbIM. KakoBa
BEPOSITHOCTH TOTO, YTO M3JENue BbIOpaHHOE Haydady U3 BCEX M3JENUM, MOCTYIMUIIO C MEPBOTO
aBTOMATa, €ClIM U3BECTHO, YTO OHO SIBJISETCS HEOPAKOBAHHBIM ?

B crienmanu3upoBaHHy0 KIMHUKY OCTYMAOT OOJIbHBIE C OHUM 13 3a0oneBanuii A, B, u C:

B cpeaneM 50%  OombHbIX ¢ 3a0oneBanueM A, 30% c 3aboneBanueM B u 20% c

3aboneBanueM C. BeposTHOCTH MONHOTO M3NedeHHs 3Tux OonesHeil pasHol 0,95; 0,9 u 0,85
COOTBETCTBEHHO. KakoBa BepOSATHOCTH TOTO, UTO BHIOPAHHBIN HAyraja MalMeHT KIUMHUKH OyieT
BBUIEUEH MOJIHOCTHIO? BONBbHOM, MOCTYNMUBIINK B KIMHHUKY, ObLI BbUIEUEH MOJHOCTHIO. KakoBa
BEPOSITHOCTh TOTO, UTO OH CTpajal 3adoneBanuemM B?

N a:b
CJ'IyLIaI/IHaH BCJIMYHHA X paBHOMepHO pacnpeﬂeneHa B HpOMe)I(YTKe [ ! ] MaTeMaTI/I‘IeCKOG

a,b

O’KHJAHHWE 3TOM ciydyailHOM BENWYMHBI paBHO 4, a nucnepcus paBHa 7. Berumciaus
HAlTH TIOTHOCTh M (YHKIMIO pacHpeseseHus CIydaiHOi BeIMdMHBI X M HApHCOBATh X

rpaduKu.
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. B rpynne u3 10 cmoprcmeHoB 6 mactepoB cropra. Otoupator (1Mo cxeme 0e3 BO3paIeHHs)
Tpex crnopTcMeHoB. COCTaBUTh 3aKOH paclpeeleHus cilydaiiHoi BemuumHbl X - uymcia
MacTepoB CIOpTAa M3 OTOOpPAaHHBIX CHOPTCMEHOB. HalTu MareMaTmdyeckoe OKMJIAHUE MU
JUCIIEPCUIO ATOM CIIydallHOW BEJIMYUHBI.

BeposTHOCTE TOrO, 4TO MOKYIATENb COBEPIIUT MOKYNKY B Maraszune, 0,4. CocTaBUTh 3aKOH
pacupeneneHus CIly4aiiHoOM BeIM4MHbI X — YHCIIa TOKYIAaTeNIed, COBEPIINBIINX ITOKYIIKY, €CIIH
MarasuH nocetwio 3 nokymnarens. HaliTu matremarnyeckoe 0)XKMJIaHUE, TUCIIEPCUIO U CPEIHEE
KBaJPaTHUYECKOE OTKJIIOHEHUE CIIy4allHOW BEJIMYHHBI X.

_ 2
Cryuaiinas BeuunHa 3a/1aHa IJIOTHOCTBIO PACIPENEICHUS P()=C(x" +2x) 4 MHTEpBAaJe
yd pacip P

(0.3 BHE JTOr0 HHTEpBAJa p(x)=0. Haiiti: mapamerp Cu maremarmueckoe oxmmanme

BEINYNHBI 6 .

f(x) = 2x 0,1,

Crydaiinas BenmuunHa X 3a7aHa TJIOTHOCTHIO PAaCTpeieieHHs B MHTEpBaJe

BHE 3TOTO MHTEpBaja (%) =0- Hajiry mavamsmsre u LEHTPAIbHBIE MOMEHTHI TIEPBOTO, BTOPOTO
Y TPETHETO TOPSIIKOB.

Crpenok mpou3BOJUT BBICTPENbI MO IIeJIU A0 MEepBOro nomnaganus. BeposTHOCTh momnananus B
1enb pu
KaxJ1oM BeIcTpese cocTaiseT 0,7. CoOCTaBUTh 3aKOH paclpeleeHus CIlydalHON BEIMYUHBI X
- 4Yucia BBICTPENIOB, CHENAHHBIX CTpenkoM. HalTh HamBeposiTHEHIIee 4YHMCIIO BBIJIAHHBIX
CTpEJIKY MaTPOHOB.

st Toro 94TOOBI MPOBEPUTH TOYHOCTH CBOUX (DMHAHCOBBIX CUETOB, KOMMAHHUS PETYISIPHO
MOJIb3YEeTCsl yClAyraMu ayJuTOpOB MJisi MPOBEPKM B OyXTaNTepCKUX IPOBOJKAX CYETOB.
[Ipenmnonoxum, qTOo CITyXallue
KOMIaHUU TpH 00pabOTKE BXOISAIIMX CYETOB JOIMYCKAIOT MPUMEPHO S5 OMIMOOK. AyAuTOp
CIydaitHO oTOMpaeT 3 BXOAAIMMX JOKyMeHTa. HaliTu 3akoH pacnpenesieHusl CiydaitHou
BEJTMYMHBI X - YKClia OIIMOOK, BBISBICHHBIX ayuTopoM. [TocTpouTs QyHKIUIO pacripeaeneHus
ciydaiiHoi BenuuuHbl X. OnpenenuTb BEpOSTHOCTh TOTO, YTO ayJUTOP OOHAPYKHUT OoJiee yeM
OJIHY OIIHOKY.

B maptum w3 100 uznenuii 6 HeCTaHAAPTHBIX, W3 NApTUH BbIOWpaeTcs Hayraa 10 u3genwii.
Onpenenuts BEPOSITHOCTh TOTO, uTo cpeau 10 uznenuit Oyaer He MeHee IBYX HECTaHapPTHBIX.
UepnoBuk kHuru B 500 crpanun; comepxkut 40 onewatok. [Ipenmonaraercs, 4tro 4HCIO
OTeyYaToOK Ha CTpaHHIIEe paclpeneieHo mo 3akoHy IlyaccoHa, ompeaenuTh BEpOSITHOCTH TOTO,
YTO Ha CJIy4alilHO BBHIOpAHHOM CTpaHUIIS; HET ONeYaTOK; HE MEHee 2-X olevyaTok; He Oosee 3-x
OTIeYaTOK.

Haiitu BeposiTHOCTH TOTO, uTO cpeau S00 m3menuii okaxkercs: a) He OoJyiee 3 OpaKOBaHHBIX; O)
6onee 3 OpakoBaHHBIX; B) POBHO 3 OpakOBaHHBIX, €CIIM B CpeJHEM OpaKOBaHHBbIC H3EIIUS
cocTaBJsAtoT 2%.

84. B TabnuIle NpuBeeHbl PE3yIbTaThl U3MEPEHHH TONIIMHBI CIIOAAHBIX TIACTHHOK (X 10° Mm),
WCIIOJIb3YEMbIX JUISI M3TOTOBIICHHS KOHICHCATOPOB.

1 3 1 3 4 0 4 4 0 1
7 0 8 0 8 0 3 6 3 9
9 1 2 4 6 0 8 0 1 0
9 8 7 1 1 6 4 7 8 0

1 1 2 7 1 3 1 7 5
2 4 2 4 5 1 5 5 1 2
8 1 9 1 9 2 4 7 4 0




0 2 3 5 7 1 9 1 2 1

0 9 8 1 2 7 5 8 9 1

2 2 2 3 8 2 4 2 8 6

a) [locTpouts craTucTHUecKue (PYHKIUIO paclpeesieHuss U THCTOrpaMMy TOJIIIMHBI IJIACTHHOK.

0) BeIUuCINTH OIIEHKH MAaTEMAaTHYECKOTO 0XKUJAHUS U TUCTIEPCHH.

B) OmnpenenuTs AOBEPUTEIbHBIM UHTEPBAN JJIsl OLIEHKM MaTeMaTUYeCKOro OKUJaHMs MpU YPOBHE

Haaexnoctu 0,9.

r) [IpoBepUTh COrIacOBaHHOCTb PE3YIbTATOB U3MEPEHHUM ¢ HOPMAJILHBIM 3aKOHOM pPacIpeieleHUs

10 KPUTEPHIO ¥ 2.

n) Teopernueckoe paclpeneieHue IMOCTPOUTh Ha OJHOM TpaduKke C SMIHUPUYECKHM (C

TUCTOIPaMMOIii).

85. Hmkxe mpuBeneHbI pe3ynbTaThl W3MEPEHUs JuaMerpa jaetaneil (B MM), B MapTUH
M3rOTOBJICHHOW HA OJTHOM CTaHKE aBTOMare.

4 69 | 7.7 | 85 | 47 | 69 | 77 |89 | 42 | 67

6.1 | 53 | 72 | 78 | 64| 44 | 93 |67 |56 |77

58 | 62 | 66 | 42 | 78 | 36 | 57 | 59 | 6.7 | 45

34 | 68 | 68| 71 |62 |64 | 48|85 | 63| 438

62 | 65| 73 [ 63 | 68|52 |69 [58|63]76

42 | 71 | 79 | 87 |49 | 71 |79 91|44 |69

6.3 | 55 | 74 8 6.2 | 46 | 95 | 69 | 58 | 79

6 6.4 | 6.8 | 44 8 38 | 59 | 6.1 | 69 | 47

36 | 69 | 69| 73 |64 66 5 87 | 65 | 49

64 |66 |75 |67 |66 |54 |71 |6 6.5 | 7.8

a) [ocTpouTh SMIMPUUECKYIO PYHKITUIO PACTIPEACTICHHUS U TUCTOIPAMMY.

0) BeIUUCIUTH OIICHKH MAaTEMaTHYECKOTO OKUAHUS U TUCTICPCUN

B) Onpenenuth T0BEpUTENbHBIA HHTEpBaN s orieHku MO npu =0,95.

r) [IpoBepUTH COTNIACOBAHHOCTH PE3YJIHTATOB U3MEPEHUI C HOPMAaJbHBIM 3aKOHOM pacIpeleIeHUs
110 KPUTEPUIO COTIacus x>.

86. KomruiekcHble uncia V3-i IPEICTaBUTh B TPUTOHOMETPUUECKOM popme.

zlz—\/§+i

87. Haiitu z1z2, 22 =11
z, =1+i

88. Haitru z1/z2, 22 =V3 -1,

89. Haittu leo, 4 =V3+i )

X2 y2

90. /lano ypaBHeHHUE TUIEPOOITBI 25 9 . Halitu nanuubl nmonmyocelt a, B, SKCLICHTPUCUTET,
ACUMIITOTHI.

S. Y4eOH0-MeTOoAMYECKOEe M HH(POPMALMOHHOE 0O0ecneyeHne JUCIUNIMHBI



5.1. IlepeyeHb OCHOBHOW M JONOJHHUTEJNbHOH Y4YeOHOH JMTepaTrypbl, HeOOXOAUMOM s
OCBOCHHUSA TUCUMILINHBI

OcHoBHas1 JIMTEpaTypa:

Breictrasi mMartematmka Juis  dkoHomuctoB : ydueOnuk / HLILL Kpemep, B.A. Ilytko,
U.M. Tpummn, M.H. ®puaman ; pen. H.ILI. Kpemep. - 3-e uza. - Mocksa : FOuutu-/lana,
2015. - 482 c. : rpad. - («3omoToit GoHA poccuiickux yueOHUKOB»). - ISBN 978-5-238-
00991-9 ; To xKe [DnexTpoHHbII pecype]. -
URL.: http://biblioclub.ru/index.php?page=book&id=114541 (11.05.2019).

Jlo6koBa, H.W. Bricmias maremaTwka Ui S5KOHOMHUCTOB M MEHEIDKEPOB [DIIEKTPOHHBIN
pecypce] : yuebnoe nocobue / H.U. Jlo6kora, 10./]. Makcumos, F0.A. XBaros ; Ilox pen.
I0.A. XBaroBa. — Dnextpon.nan. — Cankrt-Ilerepoypr : Jlans, 2018. — 520 c. — Pexum
noctyna: https://e.lanbook.com/book/110909. — 3ari. ¢ sxpana.

JononHuTeIbHAS JUTEpaTypa:
Hanugaiiko, JI.B. MartemaTtuka a1 3KOHOMHCTOB. COOpHHMK 3aaHMi [DJEKTpOHHBIN
pecypce] : yuebnoe mocoome / JI.B. Hammmaiiko, H.B. Wpammna, }O.J. [Hmuar. —
Onektpon.gaH. — Cankrt-IlerepOypr : Jlamp, 2011. — 432 c. — Pexum npocryma:
https://e.lanbook.com/book/662. — 3ari. ¢ skpaHa.
[Iymkaps, E.A. Kypc marematuku JUisi TEXHUYECKHX BBICIIUX y4eOHBIX 3aBeseHui. YacTh
4. Teopwust BEpOSTHOCTEH W MaTeMaTHYECKasi CTATUCTUKA [ DJIEKTPOHHBIN pecypc] : yueOHoe
nocooue / E.A. Ilymxkaps, H.A. bepkos, A.N. Mapteinenko ; noa pen. B.b. Munocriesa,
E.A. Ilymkaps. — Dnekrpon.nadH. — Cankrt-IletepOypr : Jlanp, 2013. — 304 ¢. — Pexum
noctyna: https://e.lanbook.com/book/32817. — 3ar. ¢ skpana.
I'ontep M.H. COopHuk 3ama4 1o Beiciiel Maremaruke: yued.mocooue / H.M. I'rontep, P.O.
Ky3pmun. — 13-¢ u3a. — CII6.: Jlanb, 2003.-816 c. (235k3)

Ilepeuenb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH «MHTepHeT» M

NMPOrpaMMHOIo odecriedeHnsi, HeOOXOIMMBbIX JIJIs1 OCBOEHHSI AU CIUIIIMHbI

1. VYumBepcurerckas oubmnoreka onmaiin. http//www.biblioclub.ru

2. DuexTpoHHO- bubaroTeuHas cuctema «Jlanby. http//www.e.lanbok.com

3. Poccuiickas HaydHas DJICKTPOHHas OHWONMOTEKa, WMHTErPHUpPOBaHHAss ¢ Poccuiickum
uHIeKCOM Hay4dHoTo nutupoBanus (PUHII). http//www.elibrary.ru

6. MaTepuajibHO-TexHUYecKasi 0a3a, HeOOXoAMMAas VISl OCYUIECTBJIEHHS 00Pa30BaTEJbHOIO

npoiecca no JUCHMUIINHE

HaunmeHoBaHue Bun 3ansiTuii HaumeHnoBanue 060py10BaHus1, IPOrPAMMHOI0O
cnelHATN3MPOBAHHBIX olecnieyeHust
ayauTopuii, KaDUHETOB,
Jaabdoparopuii
1 2 3
JeMoHcTpanmonHoe obopyznoBaHHeE: JI0CKa,
Ayauropis 320  — npoekrop — 1 mr., r[epeHOCI'JOI?I 3kpaH — 1 mir.
Criennanu3upoBaHHass MeOeib: CTOJIBL, CTYNbs (26
M0Ca/I0YHBIX MECT).
JleMoHCTpanuoHHOE obopyaoBaHUE: JIOCKa,
Ayntopus 322 [IpakTnueckue npoekTop — 1 ImT., mepeHocHoOW 3kpaH — 1 mT.
3aHATHS Criennanu3upoBaHHas MeOenb: CTONBL, CTYJIbs (26
M0Ca/I0YHBIX MECT).
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