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1. IlepeyeHpb NJIaHUPYEMBIX Pe3yJIbTATOB 00y4eHHUSsI MO AUCHMILINHE, COOTHECEHHBIX

C IVIAHUPYEMBIMH pe3yJibTaTaMH 0CBOCHMSA IPOrpaMMbl

1.1. Incummumaa b1.0.15 «Bricmias MmatemaTrkay o0ecredrnBaeT OBIAJICHUE CISTYIOIMMHI
KOMIIETEHIUSAMM C Y4€TOM 3TAaNoB (KOMIOHEHTOB)' :

Kon HauMeHoBaHME Kox dTama ocBoeHnst HanmenoBanue 3Tana
KOMIIETeHIIUH KOMIIETEHIIUU HHIAUKATOpa OCBOCHUSI HHAUKATOPA
KOMIICTCHIIMH KOMIICTCHIIMH
OIIK OC-3 CriocobHOCTb OIIK OC-3.1 omnpenenser, GopMupyer

Jciia

OCYILECTBIISITH OO,
00paboTKy, aHaIu3
JAHHBIX JIJIS1 PEIICHUS
npoeCCHOHATBHBIX 3a1a4
B 00J1aCTU TaAMOKXEHHOTO

U CHCTEMaTU3HpyeT 0a3bl
JIAHHBIX, HEOOXOIUMbIE
JUTSL PEIICHUS
npohecCHOHATBLHBIX
3a7a4 B o0sacTu
TaMOKEHHOTO Jeja

1.2. B pe3ynbrare 0CBOCHHUS AUCIUILIMHBI Y CTYCHTOB JIOJDKHBI OBITh CHOPMUPOBAHBIL:

OT®/T®
(npu HATUYMU Kon
npodcrangapra)/ KOMITOHEHTA Pe3yabTaThl 00yUeHUsI
npogeccuoHaIbHbIE KOMIIETeH N U
JaeicTBHs
OIIK OC-3.1 | Ha ypoBHe 3HaHMii:

- 3HATh OCHOBBI JIMHEHHOW anreOpnl, HEOOXOIMMEbIE
JUI aHaJIM3a U OLIEHKU MHGPOpMalUU HpPU peIeHUH
THIIOBBIX MAaTEMaTU4ECKUX 3a7a4;

- 3HaThb  OCHOBBl  MareMaTHMYeCKOrO  aHalu3a,
HEOOXOAMMBIC Ui aHAJM3a W OIEHKH HWH(POpMAIUU
IIPY PELLIECHNHU TUIOBBIX MaTEMaTUYECKUX 3aay;

— OCHOBBI TEOPUHU BEPOSATHOCTEH, HEOOXOAUMBIE IS
aHalu3a W OLEHKM HH(OpMauu Npu peleHUU
THIIOBBIX MAaTEMaTUYECKUX 3aad.

Ha YPOBHE YMEHHIM:

- yMETb IPUMEHSATH anmnapaT JIMHEHHOU anreopsl s
pELICHUS TUIIOBBIX MaTEMAaTUYECKUX 3a1a4;

- YMEThb NPUMEHATh anmapar MaTeMaTUYECKOIo
aHajau3a Ui PELICHHUS TUIIOBBIX MaTEMaTUYECKHUX
3ajad4;

— YMEThb NPUMEHATH allapaT TEOPUU BEPOSATHOCTEU
JUISl peILICHUs] TUIIOBBIX MAaTEMaTUYECKUX 3a/a4.

Ha YPOBHE HABBLIKOB:

- BJIaJIETh HaBbIKAM U NPUMEHEHHUs ammnapara
JUHEWHOW  anreOpbl AN pEIIeHUs  THUIIOBBIX
MaTeMaTHYeCKUX 3ajay;

- BJAQJETh  HAaBbIKAMH  TPUMEHEHHS  almaparaj

MATEMATUYCCKOro aHajan3a [aJisd PEIICHUSA THUIIOBBIX
MAaTEMATHYCCKUX 3a1a4
BJIaACTh HABBIKAMH IPHUMCHCHHA allrapara TCOPUHU
BCpOHTHOCTeﬁ JJIA peiCHUsA THUIIOBBIX
MaTEMAaTHYCCKUX 3a1a4.




2. O0beM U MeCTO TUCHUILIHHBI (MOayJis) B cTpykType OII BO
Huctummaa «Beicmas matemarukay» (b1.0.15) oTtHOocuTes K 00s3aTenbHOM YacTH U B
COOTBETCTBUU C Y4eOHBIM IUIaHOM OCBauBaeTcs Ha 1-M kypce B 1-oM U 2-0M cemecTpax B OYHOU
¥ 3209HOH opme 00ydeHusI.
JlucuuninHa MOXKeT pealn30BbIBaTHCS C IPUMEHEHUEM JUCTaHIIMOHHBIX 00pa30BaTeIbHBIX
texHosorui (nanee - J10T)

OO6mmast Tpy1I0€MKOCTh TUCITUTUIMHBI cocTaBisieT 6 3.¢. (216 a.4.).

[IpenonaBanue aucuMIUIMHBL «BpICIIas MareMaTHKa» OMMPAETCA HA IIKOJIBHBIM KypC
«AnreOpbl U Hauana aHain3a». B cBoro ouepenb oHa co3MaET HEOOXOAMMbIE MPEANOCHUIKH s
OCBOCHMSI MPOrpaMM TaKUX JIUCHUILTMHBI «xoHOMHuYeckass Teopus» (b1.0.13), «Dunance»
(b1.0.24), «byxrantepckuii yuer» (b1.0.29).

JucnuriauHa ocBauBaeTcs ¢ MPUMEHEHUEM 3JIEKTPOHHOTO (OHIaiH) Kypca (nanee — JK)
00muii 00beM TUCIUILTHHEI, BKITtodas DK - 216/162 nist ouHo# hopMbl 00ydeHHs.

00BEM JHCHMIUTUHBL, 3a wHcKiIoueHneM OK: KOIMYecTBO akKaJeMHYeCKHX 4YacoB,
BBIJICTICHHBIX HA 3aHSTHS JIKIIMOHHOTO THNa —48/36 a.4., 3aHsATUs ceMuHapckoro Tuna 48/36 a.u.,
Ha CaMOCTOSITENIbHYIO pabOTy CTYJIEHTOB II0 OCBOCHMIO 3JIEKTPOHHOTO Kypca 82/62 a.4. u
MPOMEXKYTOUHYIO arTectanuio 36/27 a.u.:

00vem DK (B cocTaBe UCIMILIMHBI): KOJIMYECTBO aKaJEMHUYECKHUX YaCOB, BBICIICHHBIX HA
CaMOCTOSITENIbHYI0 paboTy oOywaromuxcs: Bcero no OK - 216 a.y., u3 HUX: 8 - KOJIUYECTBO
aKaJIeMMYECKUX YacoB, BBIJICJICHHBIX Ha MPAKTUKO-OPUEHTHUPOBAHHBIC 3aJaHUS U TEKYIIUH
KOHTpOJIb ycreBaemocTu: Bcero mo OK — 216 a.u. KonmdecTBo akajeMHYeCKUX 4YacoB,
BBIJICTICHHBIX HAa CAaMOCTOSITENIEHYIO paboTy oOydaronuxcs B pamkax OK - 82 a.4. xoimdecTBo
aKaJeMUYECKHX YacOB, BBIJCIICHHBIX Ha MPAKTUYECKYIO TOJATOTOBKY (6 cayuae, eciu npakmuueckas
nooeomoska éxooum 6 IK).

JucnurnuHa ocBauBaeTCs ¢ MPUMEHEHUEM SJIEKTPOHHOTO (OHIaiiH) Kypca (manee — OK)
o0t 00beM quciuIMHbL, Bkitoyas JK - 216/162 nns 3a0uHoil popmbl 00yueHus.

00BEM JHCHHIUTMHBL, 33 HcKiIoueHneM OK: KOJIMYecTBO aKaJeMHYeCKHX 4YacoB,
BBIJICTICHHBIX Ha 3aHATHUS JIEKIIMOHHOTO TUNa — 8/6 a.4., 3aHATUS ceMUHapcKoro tumna 12/9 a.u., Ha
CaMOCTOSITCIILHYIO PabOTy CTYIEHTOB IO OCBOCHHIO 3JIEKTPOHHOTO Kypca 181/136 a4. u
IpOMeXyTouHyto attectanuio 13/9.77 a.u.:

o0veM DK (B cocTaBe AUCIUIUIMHBI): KOJMYECTBO aKaIEMUUECKUX YaCOB, BBIJICIICHHBIX HA
CaMOCTOSITENbHYIO paboTy oOydaromuxcs: Bcero mo DK - 216 a.4u., u3 HuUX: 8 - KOJIUYECTBO
aKaJIeMMYECKUX YacoB, BBIICJICHHBIX HAa MPAKTUKO-OPUEHTUPOBAHHBIE 3aJaHUS WU TEKYIIUH
KOHTpOJIb ycrneBaeMocTu: Bcero mo DK — 216 a.y. KomuuecTBo akageMHUYeCKHX 4YacoB,
BBIJIEJICHHBIX HA CaMOCTOSITENIbHYIO paboTy oOyuatonuxcs B pamkax OK - 181 a.4. konnyecTBo

AKaJICMUYCCKUX YaCOB, BBIACJICHHBIX Ha MPAKTHUYCCKYIO IOATOTOBKY (6 cayuae, eciu npakmu4ecxkas
noozomoska éxooum 6 IK).
I[OCTYH K CHUCTEMEC OUCTAHIIUOHHBIX 06pa3OBaT€J'H)HI)IX TEXHOJIOTUHU OCYHICCTBIIACTCA

KKJIBIM O00YyYalolmMMCcs CaMOCTOSATENILHO C J000ro ycTpoiicTBa Ha mopTane: https://sziu-
de.ranepa.ru/. [Taposib U JIOTUH K JUYHOMY KaOUHETY / MpOQUII0 MPEJOCTaBISETCS CTYIEHTY B
JIeKaHaTe

Ounas popma 0dyuenusn

Bun pa6orsi TpyroeMkocTh B TpyroemkocTs B
aKaJeMHYecKHX 4yacax ACTPOHOMMYECKHX
yacax
Jlexumn 48 36
[IpakTHueckue 3aHATHS 48 36
CamocrosTenbHas pabora 82 62
Koncynpranus 2 1,5
KoHnTpos 36 27
@OpMBI TEKYIIETO KOHTPOJIS [TuceM. M YCTHBIN ONpOC, TECTUPOBAHHUE, CAMOCT. paboTa
®opMBI IPOMEKYTOUHOM 3a4€T B 1-M M 3K3aMEH BO 2-M CEMECTpE
aTTecTaluu




3aounasa ghopma 0odyuenus

Bua paGorsl

TpyroeMKkocTh B

TpyroemkocTs B

aKaJeMHYecKHX 4acax ACTPOHOMMYECKHX
yacax
Jlexuun 8 6
[IpakTrHueckue 3aHsATUs 12 9
CamocrosiTenbHas paboTa 181 136
Koncynbranus 2 1,5
KoHnTpoib 13 9,77

@DOopMBbI TEKYIIETO0 KOHTPOJIS

[TuceM. 1 YCTHBIN ONIpOC, TECTUPOBAHKE, CAMOCT. paboTa

DopMBbI MPOMEKYTOUHOMN
aTTeCTalluu

3a4€T B 1-M M 3K3aMEH BO 2-M CeMecTpe

3. Conep:kaHue M CTPYKTYpa JMCUUILIMHBI(MOLYJI51)

Tabmumal.
O0beM JTUCHHUILIMHDI, Yac.
Konrakrnas pa6ora Dopma
o0yuarmuxcst TEeKymero
HanmeHoBanue Tem KOHTPOJIsA
Nen/nn ¢ nmpenojaaBaTesjaeM Mo CP (OK) .
(pa3zaeJioB) Bcero ycneBaeMocT
BH/JIaM Y4eOHBbIX TPOMEKYTOUHO
3aHATHH ii aTTecTammuu
J |Jp| nm3 | KCP | CPO | Cl

Ounasn hopma odyuenus

Pa3nea 1. JIuneitnas aaredpa c sjieMeHTaMu aHAJTUTH4YecKoi reomerpun (1 cemectp)

Temal | IATPULG i 14 | 2 2 10 T, 113
OTpeAeIUTENN

Tena 2 CucreMsl JIMHEHHBIX 2 4 4 14 0. 113
ypaBHEHUU

Tewma 3 KommiekcHbie yncna 10 2 2 6 O

Paznea 2. MaremaTnueckuii ananaus (1 cemectp)

Temaq | DYHKIHH OLHON 26 | 6 6 14 T, 113
MePEeMEHHOM

Tewa s | AnQbepenmmambioe |50 |, 10 16 T, 113, KO3
WCYHCIICHHE

IIpomexyTOUHAS ATTECTALMSA 3

108 24 24 60
Paznen 2. MatemaTnyeckuii anaiaus (2 cemecTp)

Tema 6 | AHTCrPaTBHOC 18 | 6 6 6 113
WCYHCIICHHE

Tena 7 OYHKINHA HECKOIBKUX 14 6 6 5 0. T, 113
MIEPEMEHHBIX

Tema 8 Huddepennunanbuble 12 4 4 4 0
YpaBHCHHS.

Pa3neun 3. Teopusi BeposiTHOCTEI 1 MaTeMaTH4YeCKasi CTATUCTHKA (2 ceMecTp)

Tema 9 Crnyyaiinble COOBITHS 6 2 2 2 O, T

Tema 10 | C/YIaHHbIe 6 | 2 2 2 0, T,113
BEJIMYMHBI




OcHOBBI
Tema 11 | MaTeMaTHUYECKOM 8 2 2 4 T, I13
CTATUCTUKU
IIpoBepka
Tema 12 | cTaTUCTHYECKUX 6 2 2 2 0O, KO3
TUTIOTE3
Koncynpranus 2
HUTOroBbIii KOHTPOJIb 36 JK3aMeH
HTtoro 2 cemectp 108 24 24 22
Bcero: | 216 48 48 82
Tabmnmma 2.
O0beM TUCIHUIIMHBI, YaC. dopma
KonTakTHas padoTa TeKyLlero
Noxt/n HaumeHoBaHue TeM 00y4Yaromuxcsi CP (3K) KOHTpOIS
(pa3zaeJioB) Bceero ¢ mpenogaBaTteseM Io ycneBaeMocTH ,
BHAAM Y4eOHBIX 3aHATHIi MPOMEKYTOUHOI
J |JP| I3 | KCP | CPO | CII | arrecranun

3aounan popma odyuenus

Pazpgen 1. JIuneiinas anareo

a ¢ JJIeMeHTaMH aHAJUTHYECKO reomer

um (1 cemectp)

Temal | MATPHURLH 12 |1 1 10 T, I13
OTIPEICITUTENN
Tema 2 CucreMsl iII/IHGfIHI:IX 27 1 ) 24 0. 113
ypaBHEHHI
Tewma 3 KomrmiekcHbie yncna 10 0 0 10 O
Pa3nen 2. Marematudeckuii anaiaus (1 cemecTp)
Tema 4 | PYHKUAN OXHOIH 27 |1 2 24 T, I13
NIEPEMEHHOI
Tema 5 | Adbepenmansioe 28 |1 1 26 T, 113, KO3
WCYHCIICHHE
IMpoMe:kyTOUHASI aTTECTAMS 4 3
108 4 6 94
Pa3nen 2. MaremaTnyeckuii ananaus (2 cemecTp)
Tema 6 | (HTCTPaIbHOC 20 | 2 2 16 3
HCYHCIICHHE
Tema7 | DYHKUHHHCCKOMBKAX | o0 | 5 2 12 0, T, 13
MEPEMEHHBIX
Tewag | ZWMbdepenmmanspie || 1 13 0
ypaBHEHHS.
Pa3nen 3. Teopusi BeposiTHOCTEl 1 MaTeMaTH4YeCKasi CTATHCTHKA (2 cemMecTp)
Tema 9 Crnydaifapie COOBITHS 10 0 0 10 O, T
Tema 10 | CWHaiHBIC 12 |0 0 12 0, T, I3
BCIIMYNHBI
OcHOBBI
Tema 11 | MmaTemaTHmueckon 15 0 1 14 T, I13
CTaTUCTHKH
IIpoBepka
Tema 12 | cTaTUCTUYECKUX 10 0 0 10 O, KO3
THUIIOTE3
Kouncynpranus 2
HToroBslii KOHTPOJIb 9 JK3aMeH
Hroro 2 cemectp 108 4 6 87
Bcero: | 216 8 12 181




Ilpumeuanue: 1 — ¢popmvi mexyweeo kommponas ycnesaemocmu: onpoc (0O), mecm- (T)),
npaxmuyeckoe 3aoanue (I13), komnemenmuocmuo-opuenmuposantule 3adanus (KO3), sauém (3).

3.1. Coneprxkanue QU CHUNINHbBI
Pazoen 1. Jluneiinasa anzedpa ¢ 3niemeHmamu aHATUMUYECKOU 2e0Mempuu

Tema 1. MaTpunbl u onpeaeJnuTe n.

OcHoBHbIE cBeZieHUs 0 MaTpulax. Onepauuu Hag MatpunaMmu. OnpenenuTenn KBaJapaTHbIX
Mmatpuil. CBolicTBa onpeaenurencii. O0parHas Mmarpuiia. PaHr maTpHiipbl.

Tema 2. CucreMbl JIMHEHHBIX YPaBHEHHIA.

OcHoBHble NOHATHUS M omnpenencHus. Cucrtema JIMHEHHBIX YpaBHEHUH C NEPEMEHHBIMHU.
Meton oOparnoit matpuntel u opmynsl Kpamepa. Merox [aycca. Cucrema JIMHEHHBIX
ypaBHEHHUH ¢ iepeMeHHbIMU. CHCTEMBI TMHENHBIX OAHOPOJHBIX YPABHEHUM.

Tema 3. KoMmmiekcHblie yncJia.

Mogenu mpencTaBieHus KOMIUIEKCHBIX udncel. AureOpandeckas (Gopma mpeacTaBiIeHHS
KOMIUIEKCHBIX ~4ucel. TpuroHomerpuyeckas M TIoOKazaTenbHas (GOpPMbI MPEACTaBICHUS
KOMILJIEKCHBIX YHCEIL.

Pasznen 2. Mamemamuueckuii anaius

Tema 4. ®yHKIIMH OIHOH NIepeMEHHOM.

[Tonstue ¢ynkmmn. OcHOBHBIE CBOWMCTBA (DYHKIMI U UX KiaccuuKanus. DiIeMEHTapHbIE
¢yuknun. IlpeoOpasoBanue rpagukos. Ilonsarue unciaoBoit mocienoBatesnbHOCTH. [lpenen
(GYHKIMM ¥ YHUCIOBOM IOCIIEAOBAaTENbHOCTH. beckoHeuHO Manble W OECKOHEYHO OOoJbInne
BelIM4MHbl. OCHOBHBIE TEOpEMBbl O IpeleNax. 3amedarenabHble Ipenensl. HempepbslBHOCTH
GyHKIHH.

Tema S. JuddepeHunanbHoe HCHUCTICHHE.

[Tonstue mpousBoaHoW  ¢yHkuuu. OcHOBHble mpaBwia auddepeHInpoBaHUs.
[TpousBosHas cioxxkHOW M oOpaTHOM (yHKUuH. [Ipou3BoJHBIC HESIBHOM M HapaMeTpHUECcKH
3agaHHON (QyHKIuKM. [loHATHE NMPOM3BOAHBIX BBICHIMX MOPAAKOB. [duddepenunan GpyHKIuU.
[Tpumenenue nuddepennuana B npuOIMKEHHbIX BbluuCieHUAX. [lonsatue o nuddepennmanax
BbICIINX MTOPsAIKOB. OCHOBHBIE TeOpeMbI U depenmanbHoro ucuucienus. [pasuno Jlonurans.
Bo3spactanue u yobiBanue ¢QyHkIuil. XapakTepHble TOUKM (QYHKIUN M XapaKTepHbIE JIUHUU HX
rpadukoB (3KCTpeMyM (QYHKIIMH, HanOoJIblllee ¥ HAaUMEHbIIIee 3HaUeHUs (PYHKLINU Ha OTpe3Ke U
MHTEpBaJie, BBIMTYKIOCTh (YHKIMH, TOUKU mepernda, acuMnrtoTsl rpaduka Qynkuun). OOmas
CXeMa Uccie0BaHus GYHKIMM U TOCTPOCHUS UX TPAPHUKOB.

Tema 6. UnTerpasibHOE HCYUCICHHE.

[TonsTus mepBooOpa3HO M HeompeneneHHOro uHTerpaiga. CBoicTBa HEOINpeelIeHHOTO
MHTErpasia. MeToibl HHTErpUPOBaHUs (METOJ 3aMEHBI IEPEMEHHON, METO UHTETPUPOBAHUS 110
YacTsM, UHTETPUPOBAHHE MPOCTEHIINX PALMOHAIBHBIX JIpOOel, MHTErpUPOBAHUE HEKOTOPBIX
BUJIOB HPPAIMOHAIIBHOCTEH, MHTErpHUpOBaHUE TpUTOHOMETpUdeckux ¢yHkuui). IloHsTHe
onpezeneHHoro nurerpaia. CBoNCTBa ONpeneaeHHOro nuTerpana. OnpeaeeH bl HHTerpan Kak
¢byuknus  BepxHero nmpenena. Popmyna Herorona-JleiiOnuna. MeTonbl  BBIYMCICHUS
OTIpe/IeIEHHOr0 UHTEerpaa (3aMeHa epeMeHHON U MHTETPUPOBAHUE 110 YACTSAM B OIPE/IETICHHOM
unterpaine). HecoOcTBeHHble uHTerpanbl. ['eoMeTpuueckrne NPUIOKEHUS OIPEEICHHOTO
UHTETpaa.

Tema 7. DyHKIMHU HECKOJIbKHX MEPeMEHHBIX.



[TonsaTus (yHKIMM HECKOJNIBKUX NepeMeHHbIX. IIpenen W HempepbIBHOCTH (DYHKIIHH.
YactHble mpou3BoAHbIe U MONMHBIN nuddepenuuan Gpynkuuu. [IpousBonHas 1Mo HampaBlE€HHUIO,
rpagueHT PyHKIUU. DKCTPEMYMBbI (PYHKIIMM MHOTUX IEPEMEHHBIX, HEOOXOJUMOE U IOCTATOYHOE
YCJIIOBHE OHKCTpeMyMma. YCIOBHBIM 3KcTpeMyM. Meron wmHoxutened Jlarpanwxka. Ilonsarue
nBoitHOro wuHTerpasia. CBeneHUE JBOWHOrO HHTErpaja K TMOBTOpHOMY. ['eomerpuueckas
MHTEPIIPETALNS JBOIHOIO HHTETpaa.

Tema 8. ludpepenunaibHble ypaBHEHUS.

OcnoBuble moHATHS. OOIIee W YaCTHBIE pPEHICHUS OOBIKHOBEHHBIX TU(QepeHIIHaTIbHBIX
ypaBHeHui. JluddepeHnnanbabie ypaBHEHHUS TEpBOTO Mopsaaka. 3amada Komm (ycrmoBue
CYIIECTBOBaHMS W EIWHCTBEHHOCTH pemieHus). Henonuele nuddepeHnuanbable ypaBHEHUS
nepBoro mnopsaaka. JluddepeHnuanbHple YpaBHEHUST NEPBOTO IMOPAIKA C pa3esIONMMUCS
nepeMeHHbIMH.  JluHeiHble — muddepeHIManbHBIE  YpaBHEHHS ~— [EpPBOrO  IOPSIKA.
JuddepeHunanpaple  ypaBHEHHS BTOPOTO MOPSIKA, JOMYCKAIOUIME TIOHMKEHHE TMOpsAKa.
JuddepennunansHpie ypaBHEHUs BTOPOTO MOPSAKA C MOCTOSHHBIME K03 duimentamu.

Paszoen 3. Teopuﬂ wponmnocmeﬁ umamemamuyeckas cmamucmuka

Tema 9. Ciryuaiinbie coObITHSA.

OcHoBHbIE IOHATHUS TeOpuU BeposiTHOocTel. CiydaiiHble coObITHS. BeposTHOCTE COOBITHS
(KJaccuyeckoe, CTaTUCTHUYECKOE W TIE€OMETPUUYECKOE OIPEIENICHUs BEPOSITHOCTH). TeopeMsl
CIIOXKECHMSI BEPOATHOCTEH. YCIOBHAs BEPOSATHOCTb. TeopeMa YMHOXKEHHS BEPOSTHOCTEH.
HezaBucumpie coObiTus. @opmyna momHoi BepositHocTH. Dopmyna baiieca. IloBTopHbIe
He3aBucuMble ucnbitanusa. @opmyna bepnyiu. JlokansHas v MHTErpanbHas TeopeMbl MyaBpa-
Jlarutaca. TeopeTMKO-MHOKECTBEHHAs] TPAKTOBKA OCHOBHBIX IIOHATUH M aKCHOMAaTHYECKOE
IIOCTPOEHNE TEOPUH BEPOSTHOCTEN.

Tema 10. Cnyuaiinble BeJTHYUHBI.

JIUCKpEeTHBIE W HENpEpPbIBHBIE CciydyaiiHble BenW4MHbL. @DYHKIHA pacnpeiesIeHus
ClIy4yallHOM BenW4YMHBL. [DIOTHOCTH pacnpenesieHus HENpepbIBHOW CIy4alHON BEIWYMHBIL.
HucnoBsle XapaKTEPUCTUKH CIyYalHBIX BEJIMYMH: MAaTEMaTH4YECKOE OXKUIAHUE, AMCIEPCHs,
cpelHee KBaJpaTHdeckoe OTKJIOHeHHe. WX cBoiictBa. HadanpHble M LIEHTpaJbHBIE MOMEHTBI
CiIy4aiiHbIX BelMMYUH. OCHOBHBIE 3aKOHBI PacHpeesieHUsl CIy4yalHbIX BEJIUYHMH: PABHOMEPHOE,
bepnymu, Ilyaccona, skcrioHeHIIManbHOe, HopManbHoe. HepaBencTBa MapkoBa u UebblieBa.

Tema 11. OcHOBBI MATEMAaTHYECKOI CTATHUCTHKH.

3ajaud M OCHOBHBIE IIOHATUS CTAaTUCTUKHU. BpiOopounslii Meton. ['eHepanbHas
COBOKYITHOCTh U BBIOOpKA, BapUALMOHHBIM PsiJl, MOJIMTOH 4YacTOT, THUCTOrpaMMa, SMIMpUYEcKast
(ctatuctuyeckasi) (QyHKIMS —pacrpefencHus. YUCIOBbIE XapaKTEPUCTUKH  BBIOOPOYHOTO
pacIpeneneHus.

[lonsitTue 00 olleHKEe MapaMeTpoB. XapaKTEPUCTUKU OLEHOK. MeToabl HaXOXACHUS
OLIGHOK: METOJI MOMEHTOB, METOJ MaKCHMAaJbHOTO MpPAaBJIONOA00Us, METOJl HAMMEHBIINX
kBazparoB. [loHsTHE 00 MHTEpBaNbHOI OlLleHKE MapameTpoB. JloBepHUTenbHAas BEPOSTHOCTh U
JIOBEPUTENIbHBIA NHTEPBAJ.

Tema 12. IIpoBepka cTaTHCTHYECKHUX THIIOTES.

[Mpunnun npaktuyeckoil yBepeHHocTu. [loHsTHE cTratHcTHyeckoi rumoressl. OOIas
cXxema IPOBEPKM CTAaTHUCTHYECKOW ThIoTe3bl. [IpoBepka Trumore3 O paBEHCTBE CPEIHUX U
nUcriepcuil IByX coBokymHocTeil. [IpoBepka rumore3 o 3akoHE pacHpeeNeHHsl BBIOOPKH.
[IpoBepka rumore3 00 0OTHOPOTHOCTH BHIOOPOK.



4. ®oHJ OLIEHOYHBIX CPEJACTB MPOMEKYTOYHOM ATTECTAMHU MO AUCIHUIINHE
4.1. @opMbl M MeTOAbI TEKYIIEr0 KOHTPOJISI YCIIeBAEMOCTH U MIPOMEKYTOYHOM aTTeCcTalluM.
B xone peanmuszamuu gucuumiuHel b1.0.15 «Beicmias matemaTtuka» peKOMEHIyeTcs

MPUMEHSThH CIEAYIOIINE METO bl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH 00yYarOIINXCs:

Ilodcomoeka k nexyuy 3aKII04AETCS B CIETYIOIIEM:

—  BHHMMATEJIBHO MPOYHUTANTE MaTepua MpeabAYIIeH JTeKInu;

— y3HaiiTe TeMy MpeacTosIel JeKIUH (10 TeMaTHYeCKOMY IUIaHy, 10 MH(OpMAaIH
JIEKTOpA);

—  O3HAKOMbBTEChH C YUeOHBIM MAaTEPUAIOM 10 y4eOHUKY U y4eOHBIM TIOCOOUSIM;

— ToCTapaiiTech YSICHUTh MECTO HU3y4aeMOH TeMbl B CBOCH MpoheCcCHOHATBLHOM
MOJITOTOBKE;

—  3anMIIUTe BO3MOXKHBIE BOIPOCHI, KOTOPBIE BbI 33/1aJUTE JIEKTOPY HA JCKIUH.

Iloo2omoska Kk cemMunapcKum 3auamusm.

— BHMMATEIbHO [POYUTAMTE MaTepuan JIEKIUMH, OTHOCAIIMXCA K JIAaHHOMY
CEMHMHAPCKOMY 3aHSTHIO, 03HAKOMBTECh C Y4eOHBIM MaTepHajoM IO YYEOHHKY M Y4EeOHBIM
IMOCOOHSIM;

—  BBIIUIINUTE OCHOBHBIE TEPMUHBI;

— OTBETHhTE€ HAa KOHTPOJBbHBIE BOMPOCHI [0 CEMUHAPCKUM 3aHSATHSIM, TOTOBHTECH JaTh
pa3BEPHYTHIN OTBET HA KaXK/IbIi U3 BOIIPOCOB;

—  ySACHHTE, Kakue y4eOHBIC dJIE€MEHTHl OCTAJHCh /ISl BaC HESICHBIMH M TOCTapaiiTech
MOJIYYUTh HA HUX OTBET 3apaHee (10 CEMUHAPCKOTO 3aHATH) BO BpeMsl TEKYIIHX KOHCYJIbTaIUil
IpenojaBaTes;

— TOTOBUTHCA MOXKHO WHIMBUAYAJIbHO, MapaMd WIA B COCTaBe MaJoOd TIpYIIIIbI,
nocyieIHue ABISIOTCS 3 GeKTHBHBIMEA (popMaMu pabOTHI;

— paboyas mporpamMma AHMCLUUIUIMHBI B YacTH IleJied, MEepedyHI0 3HAaHWUW, yMEHUH,
TEPMUHOB M YYEOHBIX BOIIPOCOB MOXKET OBITH HCIIOJIb30BaHA BaMH B KAaueCTBE OPHEHTHpA B
OpraHu3aIy 00y4YeHHUs.

[Tocne sToro y Bac IOKHO C(HOPMHUPOBATHCS UYETKOE IMpeACTaBiIeHHE 00 00beMme u
XapakTepe 3HAaHUM M yMEHuH, KOTOPhIMH Hajxo OyaeT OBJaaeTh MO JAUCHUILIMHE.
CucreMaTn4ecKoe BbIIIOJHEHUE yUeOHOM paboThI Ha JIEKIHUAX M CEMUHAPCKUX 3aHATHUAX TO3BOJIUT
YCIIEIIHO OCBOUTH JAUCIUILIUHY M CO3/1aTh XOPOIIYI0 0a3y AJis clauyM 3a4yeTa.

Jlns paboThl ¢ meyaTHBIMU U 3JeKTpoHHbIMH pecypcamu C3UY nmeercs BO3MOKHOCTD
JIOCTYTIA K JIEKTPOHHBIM pecypcam. Opranuzaiys paboThl CTYIEHTOB € 3JIEKTPOHHOM OHOIMOTEKOM
yKa3aHa Ha caiiTe MHCTUTYTa (CTpaHuLe caiita — «Haydnas 6ulnuorekay).

4.1.1. IlpomexxyTOo4HAsl aTTecTANMA 32 1-bIH ceMecTp NpoBOAMTCA B (popMe 3a4era.

Toozomoska k auyemy.

K 3ageTy HE0OXOaUMO TOTOBUTHCS IIEJICHANPABIEHHO, PETYJISAPHO, CUCTEMATUUYECKU U C
MEPBBIX JHEW 00ydeHHUs MO AaHHOW AucuuIinHe. [[ombITKM OCBOMTH AWUCHUIUIMHY B TEPHOL
3a4€THO-DK3aMEHAIIMOHHOM  CeCCHMM, KaKk  MpaBWIO,  TMOKa3bIBAIOT  HE  CIUIIKOM
YIOBJIETBOPUTENbHBIE pe3ylbTaThl. B caMoM Hauane y4eOHOro Kypca MO3HAKOMBTECH CO
cienyromel yaeOHO-METOAMIECKON TOKYMEHTAIIUCH

—  TIPOrpaMMON TUCHHILINHBI;

— TepeYHEM 3HaHUM U YMEHMI, KOTOPBIMH CTYACHT JIOJKEH BIIAJIETh;

- TEMATUYCCKNUMU IIJIaHAMU .]'IGKIII/If/i, CEMHUHAPCKUX BaHSITHﬁ;

—  KOHTPOJBHBIMU MEPOIPUATUIMH;

— y4eOHUKOM, YYEOHBIMH MOCOOMSMHU MO AUCHUIUIMHE, a TakKkKe JIIEKTPOHHBIMU
pecypcamu;

— IepeyHeM BOMPOCOB K 3a4eTy.

[Tocrme »Toro y Bac JOMKHO C(HOPMHUPOBATHCS UYETKOE MpeAcTaBieHHe 00 oObeMe u
XapakTepe 3HAaHUW W yMEHHH, KOTOpPHIMH HaAo OyaeT OBIageTh MO JHUCHUIUIMHE.




CucremMaTnyecKoe BIITOJHEHNIE yqe6H0171 pa6OTBI Ha JICKIUAX U CEMUHAPCKHX 3aHATHUAX ITO3BOJIUT
YCIICHIHO OCBOUTH JUCHUIINIMHY U CO30aTh XOPOLIYIO 633}/ JJIA CaadM 3a4dcTa.

4.1.2. IlpoMeskyTOoYHas1 aTTeCTAIlUA 32 2-0ii ceMeCTpP NPOBOAUTCA B (popMe IK3aMeHA.

DK3aMeH NPOBOJUTCS C NPUMEHEHHUEM CIIEAYIOIIUX METOJOB (CPEACTB): METOJ| YCTHOIO
OTBETa U CcOOece0BaHUs 110 BOIPOCAM K 3K3aMEHY, METO] MHChbMEHHOIO pPEIICHHs 3ajay, ¢
HOCJIEAYIOLIUM COOECeI0BaHNEM 10 PE3yJIbTaTaM PELICHUSL.

YMeHus 1 HaBbIKM 00Y4aroIerocsi Ha 3K3aMeHe OLIEHUBAIOTCS KAK «OTIMUHO», «XOPOILIOY,
«YIOBJIICTBOPUTEIIBHO»,  «HEYIOBJICTBOPUTEIBHO» €  BO3MOXHOCTBIO  IOCIEAYIOIIETO
KoHBepTHpoBaHus B cucteMy bPC. MToroBas oneHka o IMCHUIUIMHE ABISETCS CYMMOM OalljioB
pE3yJIbTaTOB TEKYLIETO KOHTPOJISA U POMEKYTOYHBIX aTTECTALUH.

MoxeTt MMPOBOAUTHCA C HUCIOJIB30BAHHUEM I[OT (HI/ICI)MGHHO C MPOKTOPHUHI'OM, TCCTHPOBAHHUC C

npokTopuHrom, yctHo B JIOT no BeIOOpy mpemnonaBaTers)

4.2. PeKOMeHJIyeMbIe MaTepHaJIbl TEKYLICT0 KOHTPOJISA yCIIEBAEMOCTH

Tumnosblie OLleHOYHbIE MaTepHaIbI O TeMe 1
TunosBoii Tect

-5 1
1. BbruucanTs onpenenuTenb MaTpuLbl .

10 —4
1)-10 2)0 3)10 4) 20
1)3 2) 12 3)10 4)-12
1 2 -3
3. BbluncauTh paHr MaTpULIbI A= <3 6 -9 |
4 5 -12
1o 2)1 3)2 4)3
. _(2 -1 _ (6 4
4. }éalzmé CyMMy I[BYXSMa”;pI/IL[ A= (5 %) I/;B = (_4 2). .
R L ) R 1 G 9 o)
5. paHr HysneBoi MaTpULbl Amn PaBEH
1) n 2)m 3) min{m,n} 4)0
. . 1 -1 3
6. HaiiTu pa3MepHOCTb MaTpUIlbl, TPAHCIIOHUPOBAHHOW K MaTpHIIE (2 _9 1).
1) 2*3 2)3%2 3) 5 4) onepanys HEBBINOIHUMA

0 2 1
7. Halitn penienue ypaBHEHHs A-X=A" eciu A = <1 1 3 )
0 2 -1

0 2 1 1 0 0 0 1 1 0 -1 -1
i1 1 3 2)10 1 O) 3) <— 1 0 1 41 0 -1
0 2 -1 0 0 1 -1 -1 0 1 1 0

8 Omnpenennthb ycioBUe, MPU KOTOPOM MaTpHLbl Amn H Bpk MOTYT ObITE KOMMYTAaTHBHBIMH.
D m=p; 2)n=k; 3)n=p; 4) m=n=p=k

9. HaiiTu pa3MepHOCTb POU3BEICHUS MATPHIL (g g) : (é g ?)
2x2 2) 4x4 3) 2x3 4) 3x2

1 1 1
10. Haiitn oOpaTHyro MaTpuily Kk matpure A = (1 -1 1)
3 2 1



-0,75 0,25 0,5 -0,75 05 1,25
1) < 0,5 -0,5 0 ) 2) ( 0,25 -0,5 O,25>
1,25 0,25 -0,5 0,5 0 —-0,5
1 1 1
-12 4 8 / 3 / 3 / 3
(8 -8 o a1y 1Y, 1/3/
20 4 -8
1 2 /3 1 /3
OtBernl: 1)-3 2)—-4 3)-3 4)-2 54 6)2 7)3 84 9)-3 10)—1
BapuaHThl npakTuyeckux 3ajanui no reme 1
3ananue 1. BeimoJHUTH IeWCTBYS HAJl MATPULIAMH:
Bap 3amanue
L. 1 0 3 (-5 1 3 4 3 2
1 3 45
33 -2 1 1|1 0 -1 O (=-200 5]|*
-1 =2 0 1
7 -4 0 31 4 -2 -1 2
3aganue 2. HaliTu onpeneauTenb MaTpUILbL:
Bap 3anaHue Bap 3ananue
1 302 -5 2 2 4 3 1 2
-2 1 2 3 2 5 2 3
5 -3 1 -4 -3 -5 1
-1 -1 4 =2 2 2 -3 -4
3aganue 3. OnpeaeauTh paHr MaTPHUILIbL:
Bap 3agaHue Bap 3aganue
1 0010 2 1 1 3
0 0 0 1 0o 1 1
1 0 0 O 2 =2 2
01 0O 3 -2 2

Tunosble OLleHOYHBbIE MaTepPUAJIbI 10 TeMe 2

Tunosbie BONPOCHI AJ151 MHCBMEHHOI0 OIIPoca

1. MoskeT 11 paHr pacUIMPEHHON MaTPHIIbl ObITH MEHbBIIIE PAHTAa OCHOBHOW MaTpPHUILIbI
CUCTEMBI JINHEWHBIX YPaBHEHUIN?

2. MoskeT 11 cucTemMa UMeTh POBHO 7 peleHuit?

3. 3anumute ycnosue copmectHocta CIIY?

4. Mosxet i1 Metos1 Kpamepa npuMeHsTbCs JUisl pelieHns HeonpeaeneHHbix CIIY?

5. Ecnu onpenennrtens OCHOBHBIN MaTpUIbl CUCTEMBI PABEH HYIIIO, MOKHO JIM CENIATh

OJHO3HAYHBIN BEIBOJ O TOM, 4To CJIY ToNbKO HecoBMecTHA?
BapuaHTBI NpaKTHYeCKHUX 3aaHUH 110 Teme 2
3ananue 1. Pemuth cucTeMbl IMHEWHBIX yYpaBHEHUHN TpeMs ClIOCOOaMu:

a): MaTpUYHBIM criocoOom, 0) o mpasmry Kpamepa , B) merogom ["aycca

Bap | 3amanue Bap | 3amanue

1 3%, +2x, +x; =5 2 4x, —3x, +2x, =9

2x, +3x, +x; =1

2x, +x, +3x; =11

2x, +5x, =3x, =4
S5x, +6x, —2x; =11

3ananue 2. Pemuth cucteMy JTMHEWHBIX ypaBHeHU MeTooM ["aycca




Bap | 3amanue Bap | 3aganue
1 X, —2x, —x;+3x, =5 2 2x, +3x, +4x; +x, =2
2x, —4x, —2x; +6x, =10 X, +x, +7x; +x, =6
2x, +x, +x, =20 3x, +2x, +x; +5x, =8

TumnoBblie OLlEeHOYHbIE MAaTepHAJIbI IO TeMe 3
ITucbMeHHBIH OMPOC MO TeMe

(1+2i)*-(2-)*
1) BoinosHuTh B anrebpandeckoit popme: (1-i)F+(2+i)*
2) Pemnth ypaBHEHHE:
2+ 4z429=0;
3) Pemuth reomeTpruyecku:
{ 2<|z| <3

—giargz{ﬂ:

- I ——
R S
4) Beimonuuts: V2 — 21;
(1+i)7
5) BHINONHWUTH B IOKa3aTeabHON popme: (V3—i)*°

6) BbIOTHUTE B TpUrOHOMETpUYECKOH hopme: (1+i)*
7) Pemuth ypaBHEHUE:
22 —1=0;
3) Pemmuth reoMeTpuyuECcKHU:
lz—1—i|l<1

- "
i
8) Bemonuuts: V¥ T 41
Tunosble oeHOYHbIE MaTepHAJbI 0 TeMe 4 «@YHKIMH OHOM IepeMeHHO»

Tect o Teme 4

1 BapuanT
1. Ykazarp obmacts onpeneneaus GyHkmun y = VInx
1) (-o0500) 2) [0;00) 3) [1500) 4) [e;0)
2. yKaSaTI), KaKne€ U3 NpUBCACHHBIX HUXKC BI)Ipa}KeHI/H\/JI HE ABJIAIOTCS ((HeOHpeI[CJ'ICHHI)IMI/I»?
0
Dls] [ 3w 4)[00]

3. 3anucarb yTBEpXKAECHUE B IpeenbHON hopMme

V >0 3 6=0()>0: V xeU(x0)=(X0-9, X0)U(Xo, Xo10) = |[f(x) — 1|<e

1) lim f(x) =a 2) lim f(x) =a
X—X, X—00
3) lim f(x) =00 4) lim f(x) =1
X—X, X=X,
4. Yxa3aTb, KaKU€ U3 IEPEUUCICHHBIX (DYHKIUH ABIAIOTCS OECKOHEYHO MAJIBIMU NP X —
0
1) cos 2x ; 2) ctg x/2; 3) tg?x; 4) sin(x + )
5. Vka3arp, Kakue U3 NepeunciaeHHbIX PYHKINN SBISIOTCS OECKOHEYHO OOJBIINMHU MTPU
x—0

1) cos 2x ; 2) ctg x/2; 3) tg?x; 4) sin(x + )

6. Ykazarb yCcliOBHE€, COOTBETCTBYIOIIEE TIOHITHIO «IKBUBAJIICHTHBIE OECKOHEYHO-MAJTBIE)



. (x) . a(x)
D lim =2 =1 2) lim —==0
) x-x, B(x) ) x-xo B(X)
: %) . a(x)
3) lim == = o 4) lim ——
) x—xo B(X) ) x—x, B(X)
: .1
7. YKkazarb 3HaUEHUE Mpeeia llr% sin~
X—
1) 0 2)1 3) o 4)A
. V1+3x2-1
8. Yka3arp 3HaueHue npeaena lim ———
Xx—-0 X“+X
1)-1 2) o 3) -3 4) 1,5
9. Vka3aTh 3HaYCHHE TIpeesia lirr%(l - x)tg%
X—
T 2

10. VYka3zarb 3HaueHHE Npeeia
lirr(l)(l + 3tgZx)cte’x
X—

1)e3 2) 1 3) 0 4) e~ 3
Kuaroun:
1 2 3 4 5 6 7 8 9 10
3 2 4 3 2 1 4 4 3 1

Bapl/laHTbI NMPAKTUYIECCKHUX 3aJjaHui MO TeMe 4

Haiitu npenensl:

Vi+x —+/1+x°

a) lim -

x—~0 Vitx—1
5) 1i tg mx
Vi kv 2
) (zx + 3)-““
g 21—1*1}: 2u+1

Tunossblie olleHOYHbIE MaTepHaJIbI 0 TeMe S «/{updepeHunanbHOe HCUUCTCeHHEe QYHKIMHU
OTHOM IepeMeHH O
Tect mo Tteme 5 «/luddepennnanbaoe ncuucieHne GyHKIUNA OJHON TTEPEMEHHOM»
1 BapuanT
1. CooTHecTH OTBET Ha BOIIPOC C OJHUM U3 IEPEUHUCICHHBIX BAPUAHTOB:
Bomnpoc: [Ipon3BonHas pyHKIIMN Ha OTpE3KE — 3TO:
1) pyaxuus  2) yucnio 3) BekToOp 4) matpuna
2. CooTHECTH OTBET Ha BONPOC C OJHUM U3 IIEPEUNCIICHHBIX BAPHAHTOB:
Bompoc: ITpousBoanas oOpaTHO# GyHKIIUK paBHA

1) e 2) - —

1
4) —
Xt xly V't xly
3. CooTHECTH OTBET HA BOIIPOC C OJTHUM M3 IIEPEUHCICHHBIX BAPUAHTOB:

X't

Bompoc: YcnoBue  f(x,)=>f(x), ecinum x,<x COOTBETCTBYET (DYHKITUHU, KOTOpas
1) Bo3pacraer;

2) He yObIBaeT;

3) He Bo3pacTacer;

4) yObIBaer.

4. Yxa3arp JIMIIIHEeE

Bompoc:  £°(x0)=0, ecmu:

1) Xo— TOUuKa SKCTpeMyMa




2) f(x)=0

3) f(x)=const

4) df(x)>0

5. CooTrHecTH OTBET 3a/1auy C OJJHUM M3 [IEPEUMCIICHHBIX BAPHAHTOB!
3amaua: [IpousBoanas Gpynkumu xy = e*”  paBHa

) y—ye*¥ 2) y—yeXy 3) ye*Yx—eXy 4) yeXYx—eXy
xeXy—x xeXy—x x? x?
6. . CooTHECTH OTBET 3aaa4u ¢ OAHHUM M3 NEPCUUCIICHHBIX BAPHAHTOB!

3anaua: [IpousBogHas GyHKIUH {y = sint

paBHa
X = cost

1) — 2) ———  3) tot 4)- ctg t

sint cost
7. YKaxuTe JIMIIHEee
Bomnpoc: Eciiu Touka x, — Touka neperuba rpaduka GpyHKIHH, TO
1) (x0)=0 1 £(x)<0 B OKPECTHOCTH TOYKH X,
2) ’(Xo)=0 m f’(x)>0 B OKpECTHOCTH TOUYKH X,
3) ’(x0)=0 u f(x)=0 B OKPECTHOCTH TOUKH X,
8. YkaxwuTe, mpu KaKoM yCIIOBUU TpsiMast Y = kX + b SBISETCS HAKIIOHHOW aCUMIITOTOM
rpaduka QyHKINU:
D lim I8 =k lim [£ () = kx) = b

2)k = f(xo) n b= f(xo)
3)1100“) k lim[f'(x) = kx) = b

4) HeT BEpHOT0 OTBETA
9. CooTHecTH OTBET 3aJ]a4d C OJJHUM M3 TIEPEUHCICHHBIX BAPHUAHTOB:
3anaua: Haiitu npomesxyTku BospacTanus yHkuuun y = x2 — 3x + 2
I)x €ER
2) (-0;1]JU[2; +0)
3) (1,5; +o0)
4) (-0, 1)U (2; +00)

10. VYka3arb, Kakoi IpeJien MOKHO BBIUMCIUTD TOJIBKO MO NpaBuity Jlonurans

2
. x“—=3x+2
1) lim —;
X—00 X“—
x%-3x+2

1x21

2) 11

x2

o
[

3 4 5

=)}
=
N=

1 4 2 4

,_.
o
w
—_
w

BapuaHThl npakTHYeCKHMX 3aJaHUH MO0 TeMe S

Bbruncnants npousBoiHble QyHKIUN

a) y= 2 +—3x2- = _1=x?
Y I 3 6)y=\/;-ez; B) y= Pl




BapuaHThl KOMIIETEHTHOCTHO-OPHMEHTHPOBAHHBIX 3a/IaHUI 10 TeMe 5

x’ —6x+13

Bapuanm 1. HccnenoBath QyHKIMIO 110 CXeMe: ) = —3
x J—

Bapuanm 2. Uccrnenosars GyHKIMIO o cxeme: ¥ =3/ X —A/x + 1

Tunosblie oLleHOYHbIE MaTepHaJbI IO TeMe 6 « AHTerpajbHoe HCUMCTICHNE»
IIpumep npakTU4YecKoOro 3ajaHus 1no reme 6

1 BapuaHt
1 f dx
*J sin?2(3x-5)
2. x2e5%° dx
dx
3.J Vx+1+Vx

f 2x+5
Y 3x24+11x+2

5.Vx Inxdx
6. [ _dx

x3+x2-2x

7 J-cos3xdx

sin% x

Tunosble olleHOYHBbIE MaTepHaJibl 10 TeMe 7 «/InddepeHuuanbHoe ucuncjieHne PyHKIMH
HECKOJIbKHUX MepeMeHHbIX»

IIpumep mpakTHYECKOr0 3aJaHUSA 1O Teme 7
1.BruncnuTs npubukenHoe 3Hadenue Gpyakuuu 1, 02301

2.BBIMUCIIATE JTOKaTBHBINA SKCTpeMyM QyHKImH z = 3x2y — x3 —y
z=x%+y?

X, y_

21371

4

3.BBIYUCITUTH YCIIOBHBIN 9KCTPEMYM {

Tect nmo Teme 7 «/luddepennmanbaoe ucuncienne GyHKIUN HECKOJIBKUX EPEMEHHBIX»
1 BapuanT

1. CooTHecTH OTBET Ha BOIIPOC C OJHUM U3 IEPEUHUCICHHBIX BAPUAHTOB:

Bomnpoc: yactHast mpou3BoaHas GyHKIHUU B TOUYKE — 3TO

1) dpysxuus 2) uncio 3) BexTOp 4) matpuna

2. Yka3zarb GopMyIlly 4aCTHOM MPOM3BOIHOM HesBHO 3amanHoN yHkiwu F(x,y,z) = 0 o

MIEPEMEHHOM X

OF OF OF OF OF OF
n-1 2 - . el el . 4 i il
) dx " 0z 3) dx " 0z ’ ) dz " ox

3. CooTHecTH OTBET Ha BONPOC C OJTHUM U3 MPEITI0KEHHBIX BAPUAHTOB

Bomnpoc: I'eomerpuueckuii cMmpica quddepennuana GyHKIUU B TOUKE — 3TO
1) mpupaiieHue opJuHaThl (PYHKIIUU
2) mpupalieHue anIuIMKaThl KacaTeIbHOM

1) nx

3) mpupaiieHue anTuIMKaThl QyHKIIUNA
4) mpuparnieHue OpJuHATHI KacaTeIbHOU

4. YKa3aTh 3HaueHHE CMEMIAHHO} MPOM3BOHON BTOPOro NopsaKa 1 QyHKIuu z = e2X~3Y

1) er—3y 2) _392x—3y 3) 262x—3y 4) _682x—3y
5.. Yka3ats 3Hadenue quddepennmana pynknun z = x2y3 — x + y2 B Touke Mo (-1,1), ecru
Ax =0,1; Ay =0,05.
1) {-3;-1} ; 2) V10 3) -0,05 R 4) -0,35
6. CooTHECTH OTBET Ha BOIPOC C OJTHUM M3 BAPUAHTOB OTBETOB



Bonpoc: [l GyHKIMH ABYX IIEPEMEHHBIX YCIOBHE MOIOKHUTEIBHOTO F€CCHHAAHA SBISETCS:
1) HE0OXOTUMBIM
2) 1OCTaTOYHBIM
3) HEOOXOUMBIM U JIOCTATOYHBIM
YCJIOBUEM CYIIECTBOBAHHUS JIOKAJTHLHOIO SKCTPEMYMA.
7. Yka3aTh 3HaueHUe nojaHoro auddepenuunana s Gynkuun z = e2*~3Y
1) dz = e** 3Vdx + e?*3Vdy
2)dz = 2e**73Vdx + 3e**3Vdy
3)dz = 2e?* 3Vdx — 3e**3Vdy
4)dz = —6e?* 3Vdxdy
=0

X
8. Ykazars juiinHee: YCJIOBHUC {f, =0 COOTBCTCTBYCT TOYKC:
y =

1) df=0

2) B TOYKE BBITIOJTHEHO HEOOXOIUMOE YCIIOBUE MAKCUMYyMa
3) TouKa MOI03pUTENbHA Ha SKCTPEMYM

4) 3HaueHue PyHKUIUU B ITOU TOUKe Bcernaa paBHo ()

9. Onpenenutsb 3HaYEHUE MOTHOTO AU depennrana s yHkuuu z = sin(xy) B TOUke
(1;0), ecm Ax = 0,1; Ay =-0,02

o 2)1 3)0,1 4)-0,02

10. Yka3aTp nuiHee: 1715 TOMCKa YCIOBHOTO SKCTPEMyMa UCTIOJIb3YIOT:
1) meton mHOXUTenel Jlarpanxka;

2) metop 'aycca;

3) MeTo/1 MOJACTAaHOBKU

Koroun:
1 2 3 4 5 6 7 8 9 10
2 3 2 4 3 2 3 4 4 2

TunoBbie oneHOYHBIE MaTepuabl 10 Teme 8 «/IupdepeHnnanbHbIe ypaBHEHUS»
IIucsmeHHblii onpoc mo teme 8

1. OcHoBHbIE MOHATHS TeopuH U depeHIINaTbHBIX YPAaBHEHHH.

2. 3amaua Komm misa quddepeHnnanibHOro ypaBHEHUS TEPBOTO MOPSIIKA.

3. ®opMyIHpOBKa TEOPEMBI CYLIECTBOBAHMSI M €UHCTBEHHOCTH pelieHus 3aaaun Komm.

4. JlubdepeHnmanbHple  ypaBHEHHMs IEpBOrO  MOPsAKA: C  Pa3JesOIUMUCS
IIEPEMEHHBIMU, OJJTHOPOIHBIE U MPUBOIALINECS K OJHOPOIHBIM.

5. JluHeiHble ypaBHEHUS IEPBOTO NOPsIKa, ypaBHeHHE bepHymn.

6. VYpaBHeHUs B MOJHBIX TU(QepeHmaiax.



7. TlpubnmxenHoe nHTErpupoBanue nuddepeHImaIbHbIX YPaBHEHUH TIEPBOTO TTOPSIIKA
METOJIOM M30KJIHH.

8. HMuddepeHnmnansHbie ypaBHEHUS BBICIINX MOPSIKOB. 3amava Korm.

9. ®opmMynupoBKa TEOPEMBI CYIIECTBOBAHUS U €IUHCTBEHHOCTH pelieHus 3aaauu Komrm.
O6miee u yactHOE pemieHus. OOIMIMI 1 YaCTHBIN MHTETPAIBI.

10. Auddepennmanbapie ypaBHEHHS, JOMYCKAOIINE TOHMKEHUE TOPSIIKA.

TumnoBoii Tect no Teme J(uddepeHimaibabie ypaBHEHUS
1. BcTaBuTh NpOMYILIEHHOE CIOBO:
Huppepenyuanronvim ypasnenuem (/Y) Ha3zpiBaeTCs ypaBHEHHE, CBS3BIBAIOIICE MEXITY
co00H HE3aBUCUMYIO MTEPEMEHHYIO X, HICKOMYIO (DYHKIIHIO ) U €€ ..... WK Ju(epeHImabl.
a) Hurerpan
b) IlpousBoaHbIC
c) 3uadyenue GyHKIUU
2. JuddepeHnranbHbIM YpaBHEHHEM MIEPBOTO MOPSIKA HA3BIBACTCS YpaBHEHHE BUIA:
a) F(x,y,y')=0
b) F(x,yy)=0
c) ax+b=0
3. VpaBuenue Buna y" + py' + qy = 0 HasbiBaercs
a) JluneliHoe ypaBHEHUE
b) J1VY ¢ pa3aensiromuMucs nepeMeHHbIMU
c) JIAY Broporo mopsiaka ¢ MOCTOSITHHBIMU KO3 PHUITMCHTAMH.
4. Xapakrepuctuueckoe ypasuenue Y y" + py’' + qy = 0 umeer Bun
a) a’x+c=0
b) 2+pi+qg=0
c) 2+pri+q=C
5. Pemenue Buna: y = C;e** + C,xe™ umeer J1Y , ecin:
a) A #4,
b) 44+4,=0
c) 44 =41,
6. VYkaxwute tun qupdepennuansHoro ypasaenus (2x + 1)y’ +y =x
a) C pa3nenstomuMucs NepeMEHHBIMU
b) OpnHopoaHOe
c) JluneitHoe
d) pyroii Tun
7. PemmTts 3agauy Ko — 310 HalTh
a) oOiee perieHne U HepeHInalIbHOT0 YypaBHEHUS;
0) Ha4YaJbHBIEC YCIOBUS;
B) MPOU3BOJIbHYIO MOCTOSIHHYIO C;
I') YacTHOE penieHue quddepeHnaIbHOr0 YpaBHEHHUS.

8. Pemenuem nuddepenunansuoro ypasuenuss y'— 9y= 0 sBusgercss QyHKIUS. ..

a) y=e>*

6) y=x’

B) y=9x

) y=COS X

1) TIPaBHJILHOTO OTBETA HET

9. Omnpenenuts quddepeHaIbHbe YpaBHEHUS 2-T0 MOPSIKA:



a) dy=3dx

0) y'=4x
B) 1°=2x
r) y'-3y=0

10. Pemenuem nquddepennmansaoro ypapaenuss  y'— 8y'+ 16y= 0 sBisercst yHKIIHUA. ..

a) y= e4x +xe4x

6) y= e4x+ e 4x

B) y= e*(cosdx+ sinx)

r) y=4x

OtBetni: 1)b; 2)a; 3)c; 4)b; 5)c; 6)c;7)r; 8) m; 9)r; 10) a.

Tunosble oeHOYHBbIE MaTepuaJbl 10 TeMe 9 «CinyyaiiHble COOBITHS
Tunosoii Tect no reme 9

1. Teopust BeposiTHOCTEH M3y4aeT MaTeMaTHUECKUEe OObEKTHI (YKa3aTh JIMIITHEE).
1. akcHOMBI TEOPUHU BEPOATHOCTEI;

2. ciy4daiiHble COOBITHS U CIy4yaiiHble BEIUUUHBI,

3. BEpOSITHOCTHOE IIPOCTPAHCTBO;

4. 3aKOHBI BEIOODA.

2. CnyvaiiHoe coObITHE — 3TO (YKa3aTh HOMEp MPABUIIBHOTO YTBEP)KICHHS).

1. pe3ynbTaT UCHBITAHUS;

2. KOMIUIEKC YCIIOBUH;

3. BecakMi (hakT, KOTOPBIA MOXKET IPOM30UTH MM HE IPOU30UTH B pe3ysIbTaTe OIbITA;
4. HEu3BECTHBII UCXOI.

3. CyTb KJIACCHYECKOTO OIPENIEICHUS BEPOSITHOCTH CIIy4allHOTO COObITUS (YKa3aTh HOMED
HPaBUIBHOTO YTBEPIKJICHUS).

1. orHomeHue ynciaa O0JaronpUsTHBIX UCXOA0B K YHCIy BCEX PABHOBO3MOXKHBIX HUCXOJI0B,
COCTABJIAIOLIUX MOJHYIO TPYIITY COOBITUH;

2. OTHOULIEHME YHCIIa YCIIEXOB K YUCITY UCTIBITAHUM;

3. OTHOCHUTEJIBHOE YHUCIIO YCIIEXOB B HKCIIEPHUMEHTE;

4. creneHb YBEPEHHOCTHU B OJArONpPUSITHOM HCXOJIE.

. OcHOBHBIE CBOICTBA BepoATHOCTEH (yKa3aTh HOMEp NMPaBUJILHOTO OTBETA)
0<PA)<1, P(@)=0; P(A)=1-P(A)

; 0<P(4)<I; AnB=@= P(4UB)=P(4)+PB) P(4)=1-P(B)
3. 0<P(4)<1, AnB=p= P(AnB)=P(4)-P(B) P(4)=1-P(4)
4. 0<P(4)<1, P(4UB)<P(4)-P(B) P(4)=1-P(4)

5. Yka3atb, Kakoe cOObITHE Ha3bIBAlOT HEBO3MOKHBIM

1. coObiTHE, BEPOATHOCTH KOTOPOTO paBHA HYJIIO;

2. coObITHE, KOTOPOE HE POUCXOJINT;

3. coObITHE, KOTOpPOE HUKOTa HEe HACTYIAEeT MPU OCYIIECTBICHUH TaHHOTO 3KCIIEPUMEHTA;
4. coObITHE, KOTOPOE HE UMEET HYXKHOT'0 UCXO/a.

6. CoObITHs Ha3BIBAIOTCS] HE3aBUCUMBIMH, €CIH (YKa3aTh HOMEp MPABUIBLHOTO OTBETA)

1. oHM HE 3aBUCAT APYT OT IPYra;

2. WX YCIIOBHBIE BEPOSITHOCTH MOYKHO IIEPEMHOKUTD;

3. BEpOSATHOCTb HACTYIJICHUS! OJJHOTO COOBITHS HE 3aBUCUT OT HACTYILJICHUS IPYTrOro COOBITHS;
4. OHM HE COBMECTHBI.



7. Ha BocbMu kapToukax Hanucanbl OykBel A, A, J1, E, U, K, M, f1. HaliTu BeposiITHOCTB, 4TO
cilydaifHBIM 00pa3oM pacroyioKeHHbIEe KapTouku cocTaBsT ciioBo AKAJIEMMUS (ykazate HOMep
MPAaBUJIBHOTO OTBETA)
L. L. <) AT S
1023 217 8932 20160

8. JIBa crpenka crpernsitor 1o mumeHs M. CoObiTre A = {mepBblil CTPEIOK MMOMajl B MUIICHb |,
CoOriTHe B= {BTOpOI CTpenok mpomasan}. SBISIFOTCS U 3TH COOBITHS:

1) coBmecTHBIMU

2) HECOBMECTHBIMHU

3) 3aBUCHUMBIMU
9TTonOpachIBalOT 1Ba UTPANBHBIX KYOHKa. YKa3aTh YUCIIO OJIarONpUSTHBIX UCXOJIOB,
COOTBETCTBYIOIIUX COOBITUIO A= {CyMMa BBINIABIIUX OYKOB HE MIPEBOCXOIUT 5 }

1

2) 4
3) 10
4) 0
10. HaiiTu BEpOATHOCTH TOTO, YTO B CEMbE C 3 J€TbMHU POBHO 2 MaJIbUMKa
1) 1; 2) 2/3 3) 3/8 4) 1/8
OTtBeThI:
1)2 2)33)1 H1 5)3 6)3 7) 4 8) 1 9) 3; 10) 3

TunoBbie BOIIPOCKHI 1JisI IHCbMEHHOI'0 OIIpoca 110 TEME 9

1) ChopmynupoBath onpeaesieHue YCIOBHONW BEPOSTHOCTH;
2) ChopmynupoBaTh onpeielieHle He3aBUCUMbIX COOBITHIA;
3) CdopmynupoBarh onpeneseHie HeCOBMECTHBIX COOBITHIA;
4) CdopmynupoBaTh TEOPEMY BEPOSATHOCTU CYMMBI;

5) CdopmynupoBaTh T€OPEMY BEPOSTHOCTH MPOU3BEIACHUSI.

Tunosble oeHOYHBbIE MaTepuabl o Teme 10
Tunosoii Tect nmo Teme Ciry4aliHble BETUYNHBI.

1. Cnydaiinas Benmu4nHa - 3TO (yKa3aTb HOMEp MPaBUIBHOTO OTBETA).

1.) BenmuuuMHa, KOTOpas NPUHUMAET JIF000€ 3HAUEHHUE;

2.) BeIMYUHA, KOTOPas B PE3yJIbTATe ONbITA MOKET MPUHATH OJJHO 3apaHee HEU3BECTHOE
3Hau€HUE U3 HEKOTOPOI'0 MHOKECTBA 3HAYECHMI;

3) nepeMeHHas BeIWYHMHA, 3aBUCSINAs OT BEPOSITHOCTH;

4) 4ucnoast pyHKIHS OT HEKOTOPOI epeMEHHOM.

2. CMbICH (DYHKITUU pacTIpeIeICHHs CIIy4aiiHOM BEIMUMHBI (YKa3aTh HOMEP MPaBHILHOTO
OTBETA).

. Flx)=F(X) X e(-onto).
1.) byHKIMS paccessHUS CITy9ailHOW BETMYUHBI ;
2.) BEpOSTHOCTH, UTO CIyyaiiHas BEIMYMHA MPUMET 3HAUCHHUE MEHBIIIE 3a/IAaHHOTO YUCIIA:

F (x) = P{X < x} X€ (— oo,+oo);

3.) GyHKIHS cydaitHOM BETUYHHBI;

- )
4.) pactipeienieHue ciry4yailHOM BETMYMHBI HA YUCIOBOM OCH (

3. Yka3arp, A1 KaKUX CIIy4alHbIX BETMYUH UMEET CMBICII IIOTHOCTD paclpeesieHusl.
1.) U1 TUCKPETHBIX CITy4aifHBIX BEJIMYUH;



2.) Ut 3aBUCUMBIX CIIYYaiHBIX BEJTUYMH;
3.)1U1s1 HE3aBUCUMBIX CIIyYailHbIX BETUYMH;
4.)1u1s1 HETIPEPBIBHBIX CITy4alHBIX BETHYKH.
4. Ilonx maTeMaTUYECKUM OKUJAHUEM CIy4ailHOW BEIMYMHBI IOHUMAIOT (yKa3aTb HOMEP
MPABUJIBHOTO OTBETA):
1). YUCTOBYIO XapaKTEPUCTUKY (PYHKLUHU paCTIpEICICHUS;
2). 4UCTIOBYIO BETTMUMHY, XapaKTEPU3YIOLIYIO pacCessHUE CTy4yaliHOM BETUUYHHBI;
3.) UNCIIOBYIO XapaKTEPUCTUKY IIOJIOKEHHUS CIIy4aiiHON BEIMUYMHBI, ONPEAEISEMYIO Uepe3
OTIepaIiIo B3BEIIEHHOTO CYMMUPOBaHUs (OCPEIHEHNUS);
4.) BeIWYUHY, COBIAJIAIOIIYIO C Han0OJIee BEPOSTHBIM 3HAUYCHUEM.
1. Hucnepcust CB X xapakTepusyer:
1) paz0poc peanuzanuii CB X oTHOCUTENBHO Havana KOOpAUHAT
2) pa3bpoc peanmmzanuii CB X 0THOCHTEIIEHO MAaTEMATHYECKOTO 0K TaHUS
3) paz6poc peanuzanuit CB X 0THOCUTENBHO MO/IBI
4) pazopoc peanuzanuii CB X 0THOCHTEIBHO MeAHaHBI
2. ns xakoro 3akoHa pacnpeneneHuss CB X Bcerga 3HaueHusi MATeMaTUYECKOTO OXKUAaHUS
U JUCIEPCUU COBMAIAIOT?
1) HopmanbHblii
2) Iloka3zaTenbHbIi
3) bepnymimu
4) Ilyaccona
3. Kakas u3 nepeunciennbix Huxe xapakrepuctuk CB X Bcerga HeoTpunarenbHa?
1) Marematuueckoe OXuJaHUE
2) Jucnepcus

3) Mona
4) Menuana
4. an psaa pacupenenenus CB X
Xi -3 1 5
pi 0,3 p 0,2
Onpenenuts 3HaUYEHUE P:
1) 0 2)1 3)0,5 4) HeT NpaBUIBLHOTO OTBETA

5. H3BectHO, uro CB X nopunHeHa paBHOMEpHOMY 3aKOHY Ha [-2,4]. Torna
MaTemaTtuueckoe oxuaanue 3toi CB paBHO
1) 0; 2) 1; 3)3 4)6
6. UrpanpHblil kyOuk noaoOpaceiBaetcs 4 paza noapsan. CinydaiiHas BenuuuHa X —
KOJIMYECTBO BBINIABUIMX JBOEK. YKa3aTh 3aK0H pacnpenenenus CB X:

1) [lyaccona;  2) ['eomerpuueckoe; 3) bepnysu; 4) HOpMaJTbHOE
OTBeThI:
1)2 2)2 3)4 4)3 52 6)4 7)2 8§ 3 92 10) 3

Tunosbie BOIIPOCHI VI MIMCbMEHHOI'0 OIIPOCa 1Mo TEME «C.qual?'mble BCJINYUHBD»

1) ChopmynupoBath ONpeAesiCHHE 3aK0HA PacpeieTICHUs CTydYaiHON BETUIHHBI
2) ChopmynupoBaTh OnpeaeTeHIe TUCKPETHON CITydaiiHOM BETUIHHBI

3) ChopmynupoBaTh CBOMCTBA psijia paclpeeIeHNS,;

4) CdopmynupoBaTh CBOMCTBA MIOTHOCTH paclpeaeeHus

5) ChopmynupoBath OnpeaesieHne HHTETPATbHON (DYHKIIMH pacipeeIICHHS;

IIpumep npakTuyeckoro 3aganus no teme 10 «Ciryuyaiinpie BeJJMYUHbD)

a) Han psan pacnpenenenus CB X




Xi -2 -1,5 0 1

Pi 0,3 p 0,1 0,2

Haiitu p, Ex, Dy, F(x), P(-1 <X < 2).
b) IImotHOCTH pactpenenenus CB X umeer Bua
ax?, x € [0;2]

f@={, x € [0;2]

Haitu a, E, Dx.

¢) BepostHOCTE TOTO, uTO JIF0O0E M3 1000 M3ACIMIT HE BBIIEPKUT MPOBEPKH HA HAJACIKHOCTb,
paBHa 0,001. OnpenenuTh BEpOATHOCTH TOTO, YTO HE BBIJIEPKAT IPOBEPKU HA HAJIEKHOCTD
He MeHee NByX um3nenuit u3z 1000, ecnu kaxjaoe U3 HUX MPOBEPSAETCS HE3aBHUCHUMO OT
JIPYTUX U3JEHM.
d) Haiitu yncnoBsie xapakrepuctuku CB X, umeronieii 3aKoH pacnpeeneHus BUuaa
1 (x=5)?

f(x)=\/ﬁe 8

TunoBble OLlEeHOYHbIE MaTePHAJbI 110 Teme 11
Tunosoii Tect mo TeMe OCHOBBI MATEMATHYECKONH CTATUCTUKHU

1

1.

2

. 'enepasibHast COBOKYIHOCTb — ATO (YKa3aTb HOMED MPaBUIIBHOI'O OTBETA):
COBOKYITHOCTb aHAJIM3UPYEMbIX 00BEKTOB;
. BCE MHOKECTBO OJHOPOJHBIX O0OBEKTOB, MOAJIEKAIIUX CTATUCTUUYECKOMY U3YUEHHIO Ha

OCHOBC CHy‘l&ﬁHOFO OKCIICPUMCHTA,

3.
4.

:hwl\)r—l\J

3

MHOKSCTBO HAOJIOJACHHH 32 00BEKTOM;
COBOKYITHOCTb COBMECTHO U3y4aeMbIX Pa3HOOOPa3HBIX 00BEKTOB.

. BapuanmonHslii psit — 370 (yka3zaTb HOMEp NPaBUIIBHOTO OTBETA):

. A U3 HAOMIOEHU;

. YIOpsZI0YEHHAs! COBOKYITHOCTh HaOJII01€HUI];

. YIIOpsAI04YECHHAsi COBOKYITHOCTh BAPUAHT IIPU3HAKA C YYETOM MX YaCTOTHI;
PaHKUPOBaHHbIN psia HAOIIOACHUH.

. IloHsATHE TOYEUHOM OLICHKHU napameTpa (‘IHCHOBOﬁ XapaKTCPUCTUKU reHepaanoﬁ

COBOKYITHOCTH: CpeIHEH, JUCTIEPCHUH U T.I1.): (YKa3aTh HOMEp MPaBHIBHOTO OTBETA)

1
2
3

. TOUCYHaA OLCHKaA IMapaMeTpa €CTb TOYKA JJIsI OLICHKU IMapaMETpa,
. TOUYCYHAad OLCHKA ImapaMeTpa €CTb TOYKa Ha YHCJIOBOM OoCH,;
. TOUYCHYHAdA OLICHKA ITapaMeTpa €CTh YUCII0BaA (IJYHKI_II/ISI OT PE3YyJIbTATOB Ha6J'II-OI[eHI/II‘/’I,

3HA4YEHHE KOTOPOU OJIMKE BCETO K HEM3BECTHOMY MapamMeTpy;

4

4

. OTO €CThb BLI60pO‘-IHa$[ XapaKTCPUCTHKA HA OCHOBC Ha6J'IIO,I[eHI/II7L

. Umeetcs psan nabmogenuii: 2; 5; 3; 4; 6; 4. Onpenenuts HECMEIIEHHYIO OLIEHKY AUCIIEPCHH.

a)l; 0)L1,5; B) 2,0; r) 1,75

5
p

1.

. CyTh UHTEpBaJIHHOW OIIEHKH MMapaMeTpa JJIsl YUCIOBBIX XapaKTEPUCTUK FeHEPATHHOTO
acnpenenenus: (yka3aTb HOMEp MPaBUILHOTO OTBETA)
3TO €CTh JIOBEPUTENIbHBIM UHTEPBAT — MHTEPBAJI CO CIYyYalHBIMU IPAaHUIIAMU, B KOTOPOM C

3aJIaHHOM JOBEPUTEIBLHON BEPOSITHOCTHIO HAXOJIUTCSI HEU3BECTHBIN MapameTp;

2.

3
4
6

ATO MHTEPBAJ, Ky/Ja MONAaJacT TOYeYHas OLEHKA;
. 9TO UHTEPBAJI, KOTOPHIN BKJIFOYAET CIy4YalHbIN ITapaMeTp € 3aJaHHON BEPOSTHOCTHIO;
. OTO TOYEYHAas OLICHKA MHTEpBaia sl OEHUBAEMOT0 ITapamMeTpa.

. CoBOKyMHOCTh HaOJIOIeHUI, OTOOPAHHBIX CIIy4aiiHBIM 00pa30M U3 reHepaJIbHOM

COBOKYITHOCTH, HAa3bIBACTCH. ..

1
7

) 4aCTOTOM 2) BapuaHTOU 3) BeIOOpKOM
. Haubonee yactroe 3HaueHue B BBIOOPKE, WM CpeHEE 3HaUCHUE Kilacca ¢ HauOobIIen

Y4acTOTOH 3TO - ....



1) mona 2) menuana  3) cpenHee apudmeTHIECKOE

8. Ha ocHoBe 3HaueHMii HeKOTOpoil BHIOOpKM oOBema n=20, ObLIa BEIYHCIIEHA BEIOOpOUHAs
JUCTIepCHs, 3HaYeHHE KOTopoii 76. Toraa ucripaBieHHas BEIOOpOYHAS TUCTIEPCUS JTaHHOU
BBIOOPKU paBHa ...

1) 80; 2)3.8; 3)4; 4)72,2.
9. Menuana BapualiuoHHOTO psana 22; 23; 25; 26; 27; 28; 28; 28; 31; 32 paBHa...
1) 27,5; 2)28; 3) 10; 4) 5,0.

10. ITpoBeneHo nATh U3MepeHui (0€3 CUCTEMaTHYECKUX OIMOOK) HEKOTOPOH CIIyqaitHOM
BenmuuuHbI (B MM): 3,7; 3,9; 4,0; 4,1; 4,4. Torna HecMemeHHas OIEHKAa MaTEMaTHYECKOTO
OKUJaHUS paBHA ...

1) 4,04;

2) 4,02;

3) 4

4) 4,05

OT1BeTHI:
1) 2 2)3 33 42 53 63 7H1 {1 91 10)2

IIpumep npakTuyeckoro 3aganus no reme 11 «Ciryuaiinpie BeJTHYUHBD)

ana evibopka 2; 0; 2; 1; 2; 3; 4; 1; 1; 0.

1.ITocTpouts sMnupuueckyro GyHKIUIO pacnpeaencHus. HalTu oleHku isi TeHepaibHOTro
CpPEIHEro, TUCHEPCUU, MOJY, MEAUAHY.

2.ITocTpouTh noBepUTEIbHBIC HHTEPBAJIBI C Ha/IeKHOCTHIO 0.95 1715 a) reHepaIbHOTO CPEeTHETO
(ecmu mucniepcust DX=1.00),b) renepansHOro cpeaHero (€Cim TUCTICPCUU HEM3BECTHA),
c)nucnepcuu ,d)uist 1onu npusHaka, eciau B 40 cnyyasx npusHak HaOmoaancs 10 pa3 .
3.Haiitu MuHMManbHBIM 00beM BBIOOPKH, ISl KOTOPOTO Mpe/eibHas OlnOKa cocTaBuia Obl
0.3(ecmm mucniepcust DX=1.00)

Tunosbie oneHoYHbIe MaTepuabl 10 Teme 12 «IIpoBepka cTAaTHCTHYECKUX THIIOTE3)

Tunosoii onpoc no reme 12
1. 3anucath onpeneneHue runoTe3bl.
Jlatp knaccuuKanuo rTunoTes3
Mosker 1 cyiiecTBOBaTh 0oJsiee 0IHOM abTEpPHATUBHOM rUNOTE3bI?
Jlatb onpenenenue omuOKy IepBOro poja
Jlatb onpenenenue ommOKu BTOPOTo poja
JlaTb omnpenenenue KpUTHUECKOH 001acTH
CdopmynupoBath cyTh KpuTepus coriacus [lupcona.

AR

IpuMep KOMNETEHTHOCTHO-OPHEHTHPOBAHHOIO 3aJaHU 1O Teme 12
3amaga. MiMeercs cnenyromiee pactpeaesieHue JKuTeeld Topoia Mo MECTYHOMY JJOXOY:
Joxoz, Teic. pyo. MeHee 5 5-10 10-15 15-20 6onee 20
KonuuecTBo xurenen 8 32 40 46 24

a) [IpoBepbTre Ha ypoBHe 3HaunMocTu 0,05 runore3y o HOpMaIbHOM PACTIPECICHUN
JI0X0Ja XuTenel ropoaa. 0) OnpenenuTe rpaHUIlbl, B KOTOPBIX ¢ HaAeKHOCTHIO 0,99
3aKJTFOUEH CPEeTHUN MECSIUHBIN T0X0/1 xKuTenel ropoaa. B) Kakum gomxeH ObITh 00bEM
BBIOOPKH, YTOOBI T€ K€ IPAHULIbI TaAPAHTUPOBATH ¢ Ha&XHOCThIO 0,99737

4.3. OueHo4HbIe CPeaCcTBA I NPOMEKYTOYHOM aTTeCTalllH.



4.3.1. ®opMupyembie KOMIIETEHIIUN

OCYIIECTBIIATH COOP,
00paboTKy, aHaIHu3

Kon HaunMeHoBanue Konx »rana HauMenoBanue yTana
KOMIIETEeHI[HHI KOMIIETEeHINMH O0CBOEHMHSI OCBOEHHSI MHIUKATOPA
HHAMKATOpPA KOMIIETEeHIIM U
KOMIIETEHI[HHI
OIIK OC-3 Crioco6HOCTB OIIK OC-3.1 Omnpenensier hopmupyer

U CUCTEeMAaTU3UpYyeT 0a3bl
JAHHBIX, HEOOXOMMBbIe

JaHHBIX JUIsl PEIICHUS
npodecCHOHATBHBIX 3a1a4
B 00JIACTH TaMOKEHHOT'O
aena

JUTSL PEIICHUS
npohecCHOHATBLHBIX
3a7a4 B o0yacTu
TaMOKEHHOTO JeJIa.

4.3.2. TunoBble OLIEHOYHBbIE CPEICTBA

4.3.2.1. PekoMeHyeMble BONPOCHI /il MOATOTOBKH K 3a4éTy (I-b1il cemecmp)

1.

e A Al

9.

10.
1.
12.

13

21.

22

Matpuriibl. OCHOBHBIE ONIpEACIEHUS.

Onepanuu HaJ MaTPULIAMH X CBOMCTBA.
Onpenenurenu KBaJpaTHbIX MaTPULL.

CBolicTBa OnpeenuTeNeH.

OO6parnas maTpuria.

Panr matpunsl.

Cucrema n JIMHEHHBIX YpaBHEHUH C N IEPEMEHHBIMU.
Martpuunslii MeTof peweHus onpeaenennon CJIY.
Meroa Kpamepa pemenust onpenenennoit CJIY.
Meron I'aycca pemenus onpenenennoit CJIY.
CucreMbl TMHEHHBIX OAHOPOAHBIX YPAaBHEHUH.
KommnekcHeie uncna. OCHOBHBIE OIIPEEIECHHUS.

. Anrebpaunydeckast popma 3alucu KOMIUIEKCHBIX YHCEI.
14.
15.
16.
17.
18.
19.
20.

Tpuronomerpuueckas popma 3anucu KOMIIJIEKCHBIX YHCEI

IToka3zarenbHast opMa 3amMCH KOMIUIEKCHBIX YHCEN.

[Tonstue pynxuu. OCHOBHBIE CBONCTBA U KIacCU(UKALUS.

[Tpenen pynkunn. OCHOBHBIE TEOPEMBI O IIpeIEnax.

HenpepbIBHOCTD (PyHKIMH.

Pa3pbIBBI hyHKIMH.

[TpousBoaHas GyHKIIMHM OTHOM IEpeMEeHHON. BrruucieHne npon3BoIHON CIOXKHOM,
00paTHOM, MapaMeTpUueCcKOl U HESIBHO 3aJaHHON (DYHKIMH.

OcHoBHbI€ TIpaBUiIa AUPPEPEHIUPOBAHUS.

. duddepennnan GyHKIIUH U €r0 TEOMETPUUECKUN CMBICI.
23.
24,
25.
26.
27.
28.

OcHoBHBIE TEOpEMBI AU PepeHIINATHLHOI0 HCUUCTICHHUS.

IIpaBuno Jlonurans.

MOHOTOHHOCTb U TOUYKH dKCTpeMyMa (QYHKIIMH OJTHOW MEPEMEHHOI.
BhINMyKI0CTH-BOTHYTOCTh (DYHKIIUM U TOUYKH Ieperuoa.

AcuMnToTh rpaguka GyHKIUH.

O6mas cxema uccienoBaHust QyHKIMHA U TTOCTPOECHUS UX Tpa(UKOB.

4.3.2.2. PekomeHayeMble THIIOBbIC BADUAHTHI 32/1aHUI, BLIHOCUMBbIX HA 3a4eT

(1-v11i cemecmp)




BapuanTbl 3a1aHmii:

. +2\*
1. Berauciuts npeaen lim (XT)

X—>00
. x%+4x-5
2. Beruucnuts npepen lim ———
x—>—-5 x2-25
n3-8

3. Bpmuucnuts npepen  lim ————
n-—oo 8n—-5n2+3n3
1

4. HccnenoBaTh Ha HEPEPHIBHOCTh QYHKIMIO Y = ex-1
5. BBIYHMCINATH NIPOU3BOJHYI0 Y = x2e*” sin 5x
6. BpluncinuTh IPOU3BOJHYIO BTOPOIO MOpAIKA y =+ X —1
7. BBIYMCINTB MPOM3BOHYIO TPETHETO IOPAKA Y = Sin X~
8. Borumcnuts audpdepennman Gpyukmun y = 25
3

X —4x+2
9. Haiitn acumnToTsl GyHKUMK Y = ——————

X +3x+2

o x3-x+2
10. Haiitu mpomexyTku Bo3pacTaHust QyHKIUH Y = —Tron
y 2x°
11. HaiiTu npoMe:KyTKH BBIITYKIOCTH BBEpX QYHKIMU ) = 2—4
x J—
12. Haiitn ypaBHEHHUE KacaTeNnbHON K rpa@uKy QyHKIHHU ) = +/ x° + x BTouxe M(1;2)
2
x" —6x+13
13. HaiiTn ypaBHeHUe HOpMaiH K rpaduky pyHkuuu y = —————— B Touke M(1;2)
x [

14. Beluncauts  npousBoaHyro GpyHkiuu y(x), ecan 2y> + x2y + 5y +x2 —1 =0

1-x)3

22 B TOYKE C aCUMIITOTOH X=2

15. Haiitu kacaTenpHyt0 K rpaduky QyHKIHH y=(

4.3.2.3. PexoMeH1yemMble BONIPOCHI /JIsl MOATOTOBKH K IK3aMeHY MO0 JUCHUIIHHE
(2-vi1l cemecmp)

1. IlepBooOpa3Has 1 HEONPEEIECHHbII UHTErpall.

2. ColicTBa HEOIPEIETIEHHOTO UHTETpaa.

3. Meronbl HHTETPUPOBAHMUSL.

4. OmipesienieHre ONPEACIICHHOTO0 HHTETpaa.

5. CBolicTBa OINpEACIEHHOT0 UHTETpaa.

6. ®opmyna Hetotona-Jleltonuma.

7. MeTonbl BBIYMCIIEHUS ONPEAEIEHHOr0 HHTErpasa.

8. OYHKIMS HECKOJIBKHUX MEPEMEHHBIX, NPeNieN U HENPEPhIBHOCTD (DYHKIIMH.

9. YacTHble MPOU3BOHBIE IEPBOTO MOPSIIKA U MONHBINA AuddepeHnnan GyHKIMH HECKOIbKUX
NIEPEMEHHBIX.

10. DxcTpemMmyMbl GYHKIMU ABYX MEPEMEHHBIX, HEOOXOIMMOE U IOCTaTOYHOE YCIIOBHUE
AKCTpPEMYyMa.

11. YcnoBHbIN 3KCTpeMyM (QYHKIIMH IBYX EPEMEHHBIX.

12. OObIkHOBEHHBIE AU depeHLnanbHble ypaBHeHUS. OCHOBHBIE OIIPEICICHHUS.

13. Inddhepennnansaubie ypaBHEHHsI TIEPBOTO MOPSIKA C PA3ACISIIONTAMUCS TIEPEMEHHBIMHU.

14. O6uiee perieHue 0THOPOTHOTO JTUHEHHOTO AU dHEepeHITNATFHOTO YPAaBHEHHS BTOPOTO
MOPSAJIKA C TOCTOSIHHBIMU KO3 PUITUECHTAMHU.



15.

16.

17

18.

19

23.

24.

25.

26.
27.
28.
29.
30.
31.

32.
33.
34.

SNk Wb =

YacTHoe penieHrne HeoJHOPOIHOTO JIMHEHHOTO Mu(HepeHITNATEHOTO YPaBHEHUS BTOPOTO
MOPsIZIKa C TIOCTOSTHHBIMU KO3 pureHTamu.
OCHOBHBIC TIOHSTHS TEOPUH BeposTHOCTeH. CirydaifHble COOBITHS ¥ X KJIACCH(HUKAIIHS.

. BepOHTHOCTB COOBITHS. KJ'IaCCI/I‘ICCKOG, CTaTUCTHYCCKOC U aKCMOMATHYCCKOEC

OTpeICTICHUS.
JeticTBus Haa COOBITHSMU.

. Teopema c10’k€HUS 1 YMHOXKECHHSI BEPOSITHOCTEN.
20.
21.
22.

3aBHUCUMBIC M HE3aBUCUMBIE COOBITHA. Y CIIOBHASI BEPOSITHOCTD.

®dopmyna noaHoM BepoaTHOCTH. TeopeMa baiieca.

CrnyuaiiHas BeJIMUMHA U €€ 3aKOH paclpeaencHus. J{uckpeTHble U HepepbIBHbIE
CJIy4aiiHbIE BEJIUYUHBI.

OcHOBHBIE 3aKOHBI pacpeesICHUs CIIy4alHbIX BEJMYMH: paBHOMEpHoe, bepHysu,
ITyaccona, 3KCIIOHEHIIMAIBHOE, HOPMAJIBHOE.

OyHKIMS pacupeesieHus ciydaitHoi BennuuHbl. [110THOCTE pacnpenenenus
HEIpPEPBIBHOW CyyallHOM Beau4yuHbl. VX cBOMCTBA.

YucnoBble XapaKTEPUCTUKH CITyYailHBIX BEIMYUH: MATEMAaTUYECKOE 0KHJIaHuUE,
JUCTIepCHs, CpeiHee KBaApaTUHIecKoe OTKIOHEHUE, UX CBOMCTBA.

Mona, MmenuaHa, KBaHTHIIH.

Mosenb BBIOOPKH U €€ OCHOBHBIE 3a7auHu.

Bapuanuonssle psapl 1 ux rpaduyeckoe n300pakeHue.

UucnoBble XapaKTEpUCTUKU BRIOOPOYHOTO pactpenenenus. Mx cBoiicTaa.

[TonsiTue 06 onenke napameTpoB. OCHOBHBIE KPUTEPHH OIICHOK. TOUEUHBIE OLIEHKH.
WuTepBanbpHble OLIEHKU apaMeTpoB. JloBepUTenbHas BEPOSATHOCTD U JOBEPUTENIbHBIN
UHTEPBAJ.

Craructuyeckasi runoresa u oOuiasi cxema ee poBEPKHU.

ITpoBepka ruoTe3 0 paBEHCTBE CPEAHUX U TUCTIEPCUI IBYX COBOKYITHOCTEN.
[TpoBepka runoTes o 3aKOHE PacHpeeCHHs BHIOOPKH.

TunoBblie KOHTPOJIbHBIC 3a/I1aHUsI HA JK3aMEH:

BerauciuTh uHTerpat: [ ax
Pl ) =

Boruncnute unterpan [ x In(1 — x)dx

BBIYKMCINTE TPAMEHT U €r0 BeInunHy B Touke M (e;1) g pynkuun vy = In(xy?)
BLIYMCIIUTE TOKAIBHBIA oKcTpeMyM  z = 2y3 + x%y + 5y% + x%2 — 1

Haiitu o6mee pemenue JIOAY y”+10y’+25=0

Haiitu yactHoe pewenuu 1Y y’+2y=4, ynoBieTBOpsIONIEE HAYAIIBHOMY YCIOBHUIO
y(0)=35.

JIBa cTpenka caenaiy Mo OJHOMY BBICTpPENY 110 MUIIEHH. FI3BECTHO, 9TO BEPOSITHOCTH
NOMaJaHusl B MHULIEHb JUJIi OJHOTO M3 cTpenkoB paBHa 0,6, a mis apyroro - 0,7.
Haiinute BeposSTHOCTH TOTO, YTO TOJBKO OJAMH U3 CTPENIKOB MOMAIET B MUILICHb.
[TpoBOasTCS TPH HE3aBUCHMBIX UCTIBITAHUS, B K&KIOM H3 KOTOPBIX BEPOSATHOCTH

HACTYIUIEHHsI HEKOTOPOro coObITHs mmocTosiHHa. Ciydaiinast BenurHa X — 9HCIIo
nosBieHui coobitus A . Haiitu D(X ) , €CIIH U3BECTHO, YTO M(X ) =2,1.

JlaH nuHTEepBaNBHBIN P

I [35,40) [40,45) [45,50) [50,55) [55,60) [60,65)

7 52 226 372 162 13

My




e BBIUUCINUTH OTHOCUTEIIBHBIC YACTOTHI,

e BpuuciuTh SMOUPUYECKYIO QYHKIIMIO paclpeleieHHUs;

e [Iloctpouts rpaduku (rHCTOrpaMMbl) OTHOCUTEIBHBIX YaCTOT U SMIIUPHUUECKON (QYHKIIUU
pacnpeneneHus;

e BpuuciuTe BBIOOPOUYHBIC: CpEIHEE 3HAUCHUE, IUCIICPCUIO, CPEIHEKBAJAPATHUICCKOE
OTKJIOHEHHE U ONPECIIUTh BEIOOPOUHBIE MOJY U MEUAHY.

IxaJjia oneHuBaHNA.

OrneHka pe3yabTaTOB MPOU3BOAMTCS HA OCHOBE OauibHO-perTuHToBOM cuctemsl (BPC).
Hcnons3zoBanne bPC ocymiecTBisieTcst B cCOOTBETCTBUU ¢ ITprKa3oM oT 06 ceHTsiops 2019 1. Ne306
«O npruMeHeHnn 0aTbHO-PEUTUHTOBON CHCTEMBI OLIEHKU 3HAHUN 00yYarOIIUXCSD».

Cxema pacueTroB c(hopMHpOBaHa B COOTBETCTBHM C Y4E€OHBIM IIJIJAHOM HaIlpaBIICHUS,
COIJIAaCOBaHA C PYKOBOJAUTENIEM HAayYHO-00Pa30BaTEILHOTO HANPABICHUS, YTBEPKICHA JEKAaHOM
(dakynpTeTa.

Cxema pacyeToB JOBOJUTCS 1O CBEJIEHUS CTYJIEHTOB Ha IIEPBOM 3aHATHUU 110 JAHHOUN
TUCIUIIMHE, SBJSETCS COCTABHOM 4YacThi0 paboyeil mporpaMmbl TUCHUIUIMHBI U COJEPIKUT
MHPOPMALIKIO TI0 M3YYEHHUIO AMCUUILUIMHBI, YKa3aHHYIO0 B [lonokeHUN 0 0amibHO-PEHTHHTOBOM
cucTeMme OolleHKHU 3HaHui oOyyaronuxcs B PAHXul'C.

B coorBerctBUM ¢  OaUIbHO-PEUTHMHIOBOM CHUCTEMOM  MaKCHMaJlbHO-pacueTHOE
KOJIMUECTBO 0aiioB 3a cemectp coctanisieT 100, U3 HUX B paMKax AUCHUILTMHBI OTBOJUTCS:

40 6as10B - Ha MPOMEKYTOUHYIO aTTECTALIUIO

40 6amoB - Ha pabOTy Ha MPAKTHUECKUX 3aHATHUSIX

20 6aIoB - Ha MOCEIAEMOCTb 3aHATHH

B cnydae ecnu cTyAeHT B TeueHUE ceMecTpa He HaOupaeT MUHMMAIbHOE YHCIIO OalioB,
HeoOXoauMoe ISl CAadd  MPOMEXKYTOYHOM — aTTeCTallMd, TO OH MOXeT 3apaboTaTh
JOTIOTHUTEJIbHBIE Oauibl, OTPa0OTaB COOTBETCTBYIOUIME pa3/eibl JUCUUIUIMHBI, MOITYYHB OT
npenoaaBaressi KOMICHCUPYIOIINE 3aJaHusl.

KonuyectBo 0annos Ouenka
NPONHUCHLI0 OyKkBOM
96-100 OTJIMYHO A
86-95 OTJINYHO B
71-85 XOpOIIO C
61-70 XOPOLLO D
51-60 YJI0BJIETBOPUTEIILHO E
0-50 HEYIOBIETBOPUTEIILHO EX

IlepeBon OayIbHBIX OLIGHOK B aKaJEMHUYECKHE OTMETKU «OTIUYHO», «XOPOILIOY,
«YAOBIIETBOPUTEIBHO» , KHEYAOBIETBOPUTEILHOY.

- «O1naHOY (A) - 0T 96 Mo 100 GaNIOB — TEOPETUUECKOE COAEPIKAHKIE Kypca OCBOCHO
MOJIHOCTBIO, 0e3 mMpoOeroB HEOOXOAMMbIE NPAKTHUECKUE HAaBBIKK pabOThl C OCBOEHHBIM
MaTepHajioM c(hopMHUpOBaHBI, Bce MPeyCMOTPEHHBIE TPOrpaMMoii 00yueHus yueOHbIe 3a1aHus
BBIIIOJTHEHBI, KAUECTBO UX BBIIIOJHCHUS OLICHCHO MaKCUMAJIbHBIM YHCJIIOM OaJlIoB.

- «Otnanuno» (B) - ot 86 mo 95 6amioB — TeopeTUUeckoe CoAepKaHue Kypca OCBOCHO

INOJIHOCTEIO, 0e3 Hp06€JIOB HCO6X0,Z[I/IMLIC MPAKTUYCCKUC HABLIKA paGOTBI C OCBOCHHBIM



MaTepuaioM chOpMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOTpaMMOi OOydeHHS Y4eOHbIE 3adaHus
BBITIOJTHEHBI, KAY€CTBO WX BHITIOTHEHHS OIEHEHO YHCIIOM OaJlIOB, OIM3KUM K MaKCUMAaJIbHOMY.

- «Xopomo» (C) - or 71 mo 85 6aIOB — TEOPETUUYECKOE COJIEPKaHUE Kypca OCBOCHO
MOJTHOCTHIO, 6€3 IPOOEIOB, HEKOTOPHIE MPAKTUIECKHE HABBIKH Pa0OTHI C OCBOCHHBIM MaTepHUATIOM
c(hOpMHUPOBAHBI HEJIOCTATOYHO, BCE MTPEIYCMOTPEHHBIE MPOTPAMMOI 00yUCHHSI yueOHBIE 3aIaHuUs
BBITMIOJIHEHBI, KAYECTBO BBINOJHEHUS HU OJHOTO M3 HUX HE OIICHEHO MHUHUMAJIbHBIM YHCIIOM
0aJI0B, HEKOTOPBIE BU/IBI 3a/IaHUH BBIMOJIHEHBI C OIIHOKAMHU.

- «Xopomo» (D) - ot 61 mo 70 6a/ut0OB — TEOPETUUYECKOE COACP)KAaHHE Kypca OCBOEHO
MOJIHOCTHIO, 6€3 TPOOEesIOB, HEKOTOPHIE MPAKTUUYECKHE HABBIKK PA0OTHI C OCBOCHHBIM MaTepUaioM
c(hOpMHUPOBaHbl HEAOCTATOYHO, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoOil 00ydeHUs
yueOHBIX 3aJaHUN BBHITIOJTHEHBI, KA4eCTBO BBIMOJHEHUS HU OJHOTO W3 HHUX HE OIEHEHO
MUHUMAJIBHBIM YHUCIIOM 0aJIJIOB, HEKOTOPBIC BUIBI 3a/IAHUH BBITIOJTHEHBI C OIIUOKAMHU.

- «Y nosnerBopurensHo» (E) - o1 51 mo 60 6ainoB — TeopeTHdeckoe copepKaHue Kypcea
OCBOCHO YaCTUYHO, HO NpoOedasl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HeoOXoIuMble
MPAKTUYECKHE HABBIKM pPabOThl C OCBOEHHBIM MaTepuaioM B OCHOBHOM C(HOPMUPOBAHBI,
OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoil OO0y4deHHs y4eOHBIX 3aJaHUil BBINOJIHEHO,
HEKOTOpPBIE U3 BHINIOJHEHHBIX 33/1aHUI BBIMIOJIHEHBI C OIIUOKAMHU.

- « HeynosnerBopurenabHO» (EX)-o1 0 mo 50 6anioB - TeopeTHueckoe cofep:kanue Kypea
OCBOCHO YaCTHYHO, MPOOENBI HOCAT CYIICCTBCHHBIH XapakTep, HEOOXOAMMBIC MPAKTUYECKUE
HABBIKM Pa0OTHI ¢ OCBOCHHBIM MATEpPHAIIOM B OCHOBHOM HE C(OPMHUPOBAHBI, OOJLITHHCTBO
MPEyCMOTPEHHBIX MPOTpaMMOi OOy4eHHs Y4eOHBIX 3aJlaHUl HE BBITIOJHEHO, HEKOTOPHIE U3
BBITIOJTHCHHBIX 3/IaHUH BBIOJTHCHBI C OIIMOKAMH.

Cemectp 1
OueHo4YHbIE CpecTBA Ioka3zaresn Kpurtepun ounenku
(¢opMBI TEKyICTO U OLICHKH
NPOMEKYTOYHOI 0
KOHTPOJIA)
Ormpoc KoppektHocTs 1 mostHOTa | Ompoc MpOBOJUTCS B XOJ1€ 3aHITHS
OTBETOB U €ro pe3yibTaTbl MOT'YT ObITh
YUYTEHBI [TPU OLIEHKE NTOCEIAEMOCTH
3aHsTHi (2 6anna)
Tect 1) IIpaBusIBHOCTD MaxkcruMaabHOE KOJIMYECTBO 0alyioB

peleHui; 3a UTOTOBBIM TECT COCTABISAET 6

2) KoppektHOoCcTh OTBETOB | OayutoB. TecThl 1O OTAEIBHBIM
teMaM (3 Oasuta) BXOAST B UTOTOBBII
TECT, KOTOPBII POBOJUTCS TIEPE]T
WJTU BO BpeMsl 3a4éTa B 3aBUCUMOCTH
OT ()OPMBI €T0 TIPOBEICHUS: OUHOM
WJIM TUCTaHIIHOHHOM

[TpakTueckoe 3aganue | 1)[IpaBunbHOCTb pemenuit; | MakcumanbHo 3 Oamia 3a  OJIHO
2)[IpaBusbHbIE OTBETHI HA | 33/1aHUE

BOIIPOCHI IIPH YCTHOM
3alIUTe 3aJaHni

KommereHTHOCTHO- 1) MMPpaBUJIILHOCTL PCHICHU, MakcuManbHOE KOJIUYSCTBO 0ajIoB
OPUCHTHUPOBAHHOC 2) KOPPCKTHOCTH BBIBOIOB 3a 3a1aHUuC — 8. bamn BeicTaBIseTCS
3aJaHuC B 3aBUCUMOCTH OT IIOJIHOTHI U

MIPAaBUJILHOCTH PELICHHUS 3a7a4




3) 060CHOBaHHOCTH

pelieHuni

3auer I)ITonHoTa OTBETOB Ha MaxkcuMaabHOE KOJTHYECTBO 0aIoB
TEOPETUYECKUI BONIPOC -40. B cinyuae AMCTaHIIMOHHOM
WJIH NIPaBUJIBHOCTH OTBETOB | (JOPMBI IIPOBEICHUS 3a4ETa B CYMMY
Ha TPEJUIOKCHHBIE TeCThI, | 0aJIOB BXOIAT OaJlIbl, MOJTyICHHBIC
2)IIpaBuiibHOE pelICHHE B pe€3yJIbTaTE UTOIOBOTO
3aJlaud, a TAK)KE MOJIHBIE U | TECTUPOBAHMUS
MpaBUJIbHBIE OTBETHI HA
BOIIPOCHI 110 33/1a4e

Cemectp 2

OuneHouHbIe cpeacTBa ITokazaresm Kpurepun ouenku
(¢popMbI TEKyLIETO M OLICHKU
MPOMEKYTOYHOI 0
KOHTPOJIfA)
Ormpoc KoppektHocTs 1 mosiHOTa | Onpoc NpOBOAUTCS B XOJI€ 3aHATHUS
OTBETOB U €r0 pe3yNbTaThl MOT'YT ObITh
YUTEHBI [IPU OLIEHKE NTOCEIaeMOCTH
3aHATUH (2 Gania)
Tect 1) IIpaBusIbHOCTD MaxkcruManabHOE KOJIMYECTBO 0alyioB

peuieHui;
2) KoppekTHOCTh OTBETOB

3a UTOTOBBIM TECT COCTABIISIET O
6amioB. TecTbl MO OTENBHBIM
TemaM (3 6ayura) BXOJSIT B HTOTOBBII
TECT, KOTOPBIN IPOBOIUTCS TIEPE]T
WJIM BO BpEMsl SK3aMeHa B
3aBUCHUMOCTH OT ()OPMBI €r0
MIPOBEACHUSA: OYHON WU
IUCTAaHIIMOHHOM

IIpakTHueckoe 3aianue

1)[IpaBMIIBHOCTH pelIeHMI;
2)[IpaBusbHBIE OTBETHI HA
BOIPOCHI IIPH YCTHOM
3aIINATE 3a1aHAN

MakcumaneHO 3 Oauta 3a OXIHO
3a7aHue

KomnereHTHOCTHO- 1) npaBUIIbHOCTB pemieHus; | MakcuMaabHOE KOJTMYECTBO OaIoB
OpPUEHTUPOBAHHOE 2) KOPPEKTHOCTb BBIBOJIOB | 3a 3a7jaHue — 8. bani BeIcTaBnseTcs
3a/1aHNe 3) 060CHOBaHHOCTH B 3aBUCUMOCTH OT MOJHOTHI U
pelieHui NpPaBUIBHOCTH PELICHUs 3334
OK3aMeH 1)[TonHOTa OTBETOB Ha MaxkcruMaabHOE KOJIHYECTBO 0alyioB

BOIIPOCHI WIIH
IIPaBWJIBHOCTh OTBETOB Ha
MPEeI0KEHHBIE TECTHI;
2)[IpaBunbHOE penieHue
3aJ1a4M, a TAK)XKE [TOJIHBIE U
MIpaBWJIbHBIE OTBETHI Ha
BOIIPOCHI 110 33/1a4e

-40. B cinyyae AMCTaHIITMOHHOM
(hopMBI IPOBEICHUS YK3aMEHA B
CyMMYy 0ajJIOB BXOJST OaJIbI,
TIOJIyYE€HHBIE B PE3YIIbTATE
WUTOTOBOTO TECTUPOBAHUS




4.4. MeToanyeckne MaTepHuaJbl

Kpurtepun oneHkH oTBeTa HAa IK3aMEHAIIMOHHbIE BONPOCHI:

Ha ounenky «OTIMYHO» CTYAEHT AOJDKEH MPOJAEMOHCTPUPOBATH 3HAHUE OCHOBHBIX
MOHITHI, OTHOCAIIUXCS K cdepe TaMOKEHHOTO Jelia, MPaBWIBHO OTBETHUTh Ha BCE
JOTIOTHUTEJIbHBIE BOMPOCHI, OTBET JOKEH OBITh JIOTHYHBIM U MOCIEA0BATEIbHBIM

Ha omenky «Xopomio» CTyAeHT AOHKEH MNPOAEMOHCTPUPOBATH 3HAHUE OCHOBHBIX
MOHATHUM, OTHOCAIUXCA K cdepe TaMOXEHHOro Jena, MpaBUJIbHO OTBETUTh Ha BCE
JIOTIOJIHUTEIbHBIE  BOIPOCHI, MpPHU OITOM HU3JIOKEHHE OTBETa Ha BONPOC HE BIOJIHE
MocJeI0BaTeIbHOE U TPeOYeT NOMOTHUTENbHBIX YTOUHEHUH.

Ha omenky «YaoBIETBOPUTEIBbHO» CTYACHT JOJDKEH MPOJEMOHCTPUPOBATH 3HAHUE
OCHOBHBIX MOHSTUH, OTHOCSIIUXCS K chepe TaMOKEHHOTO JIeja, MPaBUIbLHO OTBEYAET HE Ha BCE
JIOTIOJIHUTEJIbHBIE BOIIPOCHI, M U3JIOKEHUE OTBETA HAa BONPOC HE BIOJIHE MOCIIEIO0BATEIbHOE U
TpeOyeT JOMOIHUTEIbHBIX YTOUHEHUH.

Ha onenky «HeynoBineTBOpUTENBHO» CTYIEHT HE JIEMOHCTPUPYET 3HAHUE OCHOBHBIX
MOHSTH, OTHOCSIIMXCS K chepe TaMOKEHHOTO Jiesia, HE OTBEYAeT HU Ha OJIMH JOTIOJHUTEIbHBIN
BOIIPOC, U U3JI0KEHUE OTBETA HA BOIIPOC HE MOCJEA0BATEIBHOE U HE JIOTUYHOE

Kpurepun oueHKH 0TBETa HA BONIPOCHI HA 3a4éTe:

«3a4TeHO» CTaBUTCS B TOM CJIy4ae, €CJId CTYICHT IPOJIEMOHCTPUPYET 3HAHNE OCHOBHBIX
MOHSTH, OTHOCSIIIUXCS K U3y4aeMOU JUCHMILTUHE, TPABUILHO OTBETHUTD, 1O KpaiiHel mMepe, Ha
OJIMH JIOTIOJHUTEIBHBIM BOMPOC, B COCTOSHUU BBITIOJHUTH IpakTUyeckoe aeuctBusi. OTBeT
JOJIKEeH OBITh JIOTUYHBIM U MOCIIE0BATEIbHBIM, JTHOO0 CTYACHT CIIOCOOEH YTOUHUTDH COAEP KaHUE
OTBETa

«He 3aureHo» cTaBUTCS B TOM Ciy4ae, €Cld CTYACHT HE JIEMOHCTPUPYET 3HAHHE
OCHOBHBIX TOHSATHN, OTHOCSIIMXCA K H3y4yaeMOW JUCLUIUIMHE, HE OTBEYaeT HU HA OJUH
JOTIOTHUTEILHBINA BOMIPOC, M U3JI0’KEHUE OTBETA Ha BOIIPOC HE MOCIIEI0BATEILHOE U HE JIOTUYHOE.
[Ipu 3TOM, CTYZIE€HT HE B COCTOSTHUH BBITIOJIHUTH MPAKTHYECKOE JIEHCTBHUSI.

51-100 GamnoB - 3auet

0-50 GasoB - He3aueT

5. Meroanueckue yKa3aHus 1Jis1 00y4al0OmMXCs 10 OCBOEHUIO U CIUTIIHHBI

PaGouell mporpaMMoil JUCHMIUIMHBI MPEIyCMOTPEHbI CIENYIOIME BHJIbl ayIUTOPHBIX
3aHSTHUN: JIEKIIMH, TPAKTUUYECKHUE 3aHATUS, KOHTPOJIbHAS U JabopaTopHas paboTel. Ha nexkumsix
paccMaTpUBaIOTCs HanboJee CI0XKHBIM MaTepuan IUCUUILIMHBL. [ pa3BUTUS y CTYIEHTOB
KpEaTUBHOTO MBIIUIEHUS W JIOTUKM B KaXXJIOM pasfese MpeayCMOTPEHbl TEOPETUUYECKUe
MOJIOKEHUs, TpeOyIoIMe CaMOCTOATENBHOIO  JloKa3zaTenbcTBa. Kpome  Toro, wyacth
TEOPETUYECKOr0  MaTepuaja MpeAoCTaBIsSIeTCd Ha  CAaMOCTOATEIbHOE  HM3Y4EHHE IO
PEKOMEH/I0BaHHBIM UCTOYHHUKAM Ui (POPMUPOBAHMS HABbIKA CAMOOOYUYECHHUS.

[TpakTryeckue 3aHATHS NpeJHA3HAUYEHbI JJIS CaMOCTOSITENIbHOM paboThl CTYAEHTOB IIO
pELICHUI0O KOHKPETHBIX 3afay. Kakgoe mpakTudeckoe 3aHsATHE CONPOBOXKAAETCS TOMALUTHUMU
3a/laHusIMH, BBIJJaBa€MbIMM CTyJI€HTaM Il pELIeHUs BO BHeayauTOpHOe Bpems. Jlis
(GopMHpOBaHHUS Y CTYIEHTOB HaBbIKa COBMECTHOH palbOThl B KOJUIEKTHBE HEKOTOpBIE 3a/laHUS
pelIaTCs ¢ MOMOIIbIO pa30UeHNs Ha TPYIIbI METOJOM MO3TOBOM aTakH.

C nenbio KOHTpOJs chOpMUPOBAHHOCTH KOMIETEHIUH pa3paboTaH (OHI KOHTPOJIBHBIX
3aganuil. Ero wucnonp3oBaHMe TO3BOJISIET pEATU30BaTh OaTIbHO-PEHTHHIOBYIO OILIEHKY,
orpeieNieHHyo npukazom ot 28 aBrycta 2014 r. Ne168 «O npumeHeHnu 6aUIbHO-PEHTHHIOBOM
CUCTEMBI OLIEHKH 3HAHHUH CTYJIEHTOB.

J1st paGoTHI C MeYaTHBIMH U ANIEKTPOHHBIMH pecypcamu C31Y umeercst BO3MOKHOCTb JJOCTYTIA
K JIEKTPOHHBIM pecypcaM. Opranu3zaiys paboThl CTYAECHTOB € JIEKTPOHHON OMOIMOTEKON yKa3aHa
Ha caiiTe MHCTUTYTa (CTpaHuLe caiita — «Hayunas 6ubaorekay).



6. YueOHas iuTepaTypa u pecypcbl HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTepHETY», BKJIKOYAS NepeYeHb Y4eOHO-MeTOAUYeCKOro odecrnedeHus s
CaMOCTOSITEJIbHOM Pa0d0Thl 00Yy4aIOIIUXCH 0 JUCHUILIIMHE

6.1. OcHoBHas auTepartypa.

1.  Kpemep,H.III. Bricmias maTemaTuka Juisi SJKOHOMUYECKOTO OaKkanaBpuaTa: y4eOHUK
u npaktuky™m / H.III.Kpemep; nox pen. H.III.Kpemepa.—5-¢ uzn., nepepad. u non.—M.: U3a-Bo
Opaiit,2019.—909c.—(Cepus: bakanaBp. Axanemuyeckuili Kypc).—ISBN978-5-9916-3738-
1.URL:https://www-biblio-online-ru.ezproxy.ranepa.ru:2443/bcode/379996.

2. Kpewmep,H.IIl. Teopuss BeposATHOCTEH M MaTeMaTH4ecKash CTAaTUCTUKA: YUYCOHHK U
npakTukym s By3oB / H.IIL.Kpemep.—5-e uz ., nepepab. u qon.—M.: U3n-Bo FOpaiit,2020.—
538c.—(Bricmiee  o6pazoBanue).—ISBN978-5-534-10004-4.URL:https://www-biblio-online-
ru.ezproxy.ranepa.ru:2443/bcode/456395.

3. Tlomo,A.M. Teopusi BEpOSTHOCTEH W MaTeMaTH4ecKas CTATUCTHKA: YYCOHUK U

NpakTUKyM Juisi OakainaBpuara W creruanutrera /A.M.Ilomo, B.H.CoTHukoB; mom pen.
A.M.IlonoBa.—2-¢ wm3a., ucnp. M nmom.— M.: M3g-Bo IOpaiiT,2019.—434c.— (Bricuiee
obpazoBanue).—ISBN978-5-534-01009-1.URL:https://www-biblio-online-
ru.ezproxy.ranepa.ru:2443/bcode/431805.

6.2. /lonotHUTENbHAS JIUTEPATYypPAa.

1. Kpemep,H.III. MaTtemaTuka Juisi SKOHOMHCTOB: OT apU(PMETHKH 10 SKOHOMETPUKH.
Y4eOHo-cripaBouHOE TIocoOme: st akageMmudeckoro OakamaBpuata /H.II.Kpemep, B.A.IlyTko,
N .M.Tpumun; nox obmeit penakueii H.IL.Kpemepa.—4-e u3z., nepepad. U non.—M.: U3a-Bo
Opaiit, 2019.—724c.—(bakanaBp. Axamemuueckuii  kypc). -ISBN978-5-9916-3680-
3.URL:https://www-biblio-online-ru.ezproxy.ranepa.ru:2443/bcode/425064.

2. WccnenoBanue orepaiiuii B 5KOHOMUKE: ydeOHuK 11 By30B / ITox pea. H.ILL.Kpemepa.—
3-e u3n., nepepad. u gon.—M.: Uzn-Bo FOpaiit, 2020.—438c.—(Bricmiee oOpa3oBaHue).—
ISBN978-5-9916-9922-8.URL:https://www-biblio-online-
ru.ezproxy.ranepa.ru:2443/bcode/449715.

3. IlonoB,A.M. DKOHOMHKO-MaTeéMaTHYECKHE METOJAbl W MOJCIH: YYCOHUK IS
npukinagHoro OakanaBpuara /A.M.lomoB, B.H.CotHukoB; mox oOmel penakuuein
A.M.IlonoBa.—3-¢ wu3a., ucnp. u gon.—M.: M3a-Bo IOpaiir, 2019.—345c.—(Bricmiee
obpa3zoBanue).—ISBN978-5-9916-4440-2.URL:https://www-biblio-online-
ru.ezproxy.ranepa.ru:2443/bcode/425189.

6.3. Y4eOHO-MeTOqHYECKOE 0O0ecTedeHHe CAMOCTOATEIbHOH padoThI

1. TlonmoxxeHue 00 OpraHu3alliyd CaMOCTOSITENLHOM pabOThl CTYAEHTOB (heaepaabHOTo
TOCY/IapCTBEHHOTO OIOKETHOrO 00pa30oBaTeNbHOTO YUPEXKACHUS BBICHIETO 0Opa3oBaHUs
«Poccuiickasi akajeMusi HApOJHOTO XO3SUCTBA U TOCYIAApCTBEHHOU ciyxObl mipu [Ipe3uaenTe
Poccuiickoit deneparun» (B pexa. npukaza PAHXul'C ot 11.05.2016 r. Ne 01-2211);

6.4. HopmaTuBHBIC NPABOBbIE JOKYMEHTHI.

He HCIIOJIB3YHOTCA

6.5. UnTepHeT-pecypcehbl.

C31Y pacrnonaraet JOCTYIIOM Yepe3 caT HayuHoil OubnnoTteku http://nwapa.spb.ru/
K CJIICAYIOIIHM MOAIMMCHBIM 3JICKTPOHHBIM peCypcaM:

Pycckosi3bIuHbIe pecypcehbl
DNEeKTPOHHBIE YUeOHUKHU AIIEKTPOHHO - Onbnnoteunoit cuctemsl (ObC) «Aidyke»
DNeKTPOHHBIE YUeOHUKHU dIIEKTPOHHO — Onbnuoreunoi cuctemsl (ObC) «Jlanb»


https://www-biblio-online-ru.ezproxy.ranepa.ru:2443/bcode/379996
https://www-biblio-online-ru.ezproxy.ranepa.ru:2443/bcode/456395
https://www-biblio-online-ru.ezproxy.ranepa.ru:2443/bcode/456395
https://www-biblio-online-ru.ezproxy.ranepa.ru:2443/bcode/431805
https://www-biblio-online-ru.ezproxy.ranepa.ru:2443/bcode/431805
https://www-biblio-online-ru.ezproxy.ranepa.ru:2443/bcode/425064
https://www-biblio-online-ru.ezproxy.ranepa.ru:2443/bcode/449715
https://www-biblio-online-ru.ezproxy.ranepa.ru:2443/bcode/449715
https://www-biblio-online-ru.ezproxy.ranepa.ru:2443/bcode/425189
https://www-biblio-online-ru.ezproxy.ranepa.ru:2443/bcode/425189
http://nwapa.spb.ru/

PexomeHyeTcst NCrob30BaTh CIEAYIONIHA HHTEPHET-PECYPCHI

http://serg.fedosin.ru/ts.htm

http://window.edu.ru/resource/188/64188/files/chernyshov.pdf
6.6. Unble HCTOYHUKH.

He ucnonb3yrorcs

7. MaTepuajibHO-TeXHUYeCKasA 0a3a, MHPOPMAIIMOHHbIE TEXHOJOTMH, IPOTPAMMHOE
obecreyeHue U HHPOPMAIMOHHBIE CTIPABOYHbIE CHCTEMBbI

YacTh npakTUYECKUX 3aHATHI TPOBOASTCS B KOMIIBIOTEPHOM Ki1acce. YueOHas JTUCIUILINHA
BKIIIOUAET HWCIIOJIb30BaHKUE MporpaMMHOro obecmeuenuss Microsoft Excel, Microsoft Word,
Microsoft Power Point jysi mOATOTOBKM TEKCTOBOTO W TAaOJMYHOTO Marepuana, rpapuyecKux
WJUTIOCTPALIU.

MeTtoapl 00ydeHHs] C UCHOJIb30BaHUEM HH(GOPMAIMOHHBIX TEXHOJOTUH (KOMIIBIOTEPHOE
TECTUPOBAHUE, IEMOHCTPAITUS MYIbTHMEIUHHBIX MATCPUAIIOB).

HuTepHeT-cepBUCHl U 3JIEKTPOHHBIE pecypchl (IOUCKOBBIE CHCTEMBI, 3JICKTPOHHAsS IOYTa,
po(ecCHOHANILHBIC TEMATHYECKHUE YaThl U (OPYMBI, CUCTEMBI ayIM0 U BUACO KOH(EPCHIIHHA,
OHJIAaH DHIMKJIONEANH, CIPABOYHUKU, OHOIMOTEKH, OJJIEKTPOHHBIE Yy4eOHBbIE U y4eOHO-
METOJMYECKUE MaTEPHUAIIbI).

Cucrema aucraniimoHHoro ooyuenust Moodle


http://serg.fedosin.ru/ts.htm
http://window.edu.ru/resource/188/64188/files/chernyshov.pdf

