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1. llepeyeHb MIAHMPYEMBbIX Pe3yJIbTATOB 00yUYeHHS IO JUCHHUILINHE (MOIYJII0),
COOTHECEHHBIX C IIVIAHMPYEMbIMHU Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeJIbHO

MPOrpaMMblI
1.1. Ileau u 3agau JTUCUHUILJIMHBI
JucrumimHa ~ «MaremaTuka»  HMMEET  CBOCH  Ielbl0  JIaTh  CTYACHTaM

($yHIaMEHTAIbHYI0 MAaTEMaTHYECKYIO0 MOATOTOBKY ISl (GOPMHUpPOBAHHS MaTEMaTHIECKOTO
MBILUIEHUS U OCBOCHHUSI CIIEMAIIBHOCTHA HAa BBICOKOM HAyYHO-METOJIUYECKOM YPOBHE.
[ensimu ocBOeHMST y4€OHOM TUCIUIIMHBI MaTEMaTHKa SBIISIOTCS:

O3HAKOMJICHUC

CTY/JICHTOB

C OCHOBaMH MAaTEMAaTHUYCCKOI'O alrapara,

HCO6XO,Z[PIMOFO AL pCIICHUA KaK TCOPCTUYUCCKUX, TAK U ITPAKTHICCKUX 3414,

IPUBHUTHE CTyACHTaM

y4eOHOI IUTepaTypsl IO MaTeMa
pa3BUTHE
MaTeMaTU4YeCKON KyIbTYpHI;

JJOTHYCCKOTI'O

YMEHHSI W TPUBBIUKH K CAMOCTOSITCILHOMY H3yUYCHHIO
THKE;

MBIIIJICHUA )51 ITIOBBIIMICHUC O6HIGFO YPOBHA

- BBIpa6OTKa HAaBBIKOB MAaTCMATHYCCKOIO HCCICAOBAHHA IIPUKIIAJHBIX 3a7d4 H
YMCHUA C(bOpMYJIPIpOBaTB 3aJa4M 110 CIICIHMAaJIBHOCTH Ha MAaTCMAaTHYCCKOM A3BIKC.

1.2. KomnereHuum odyuyawiuerocs, (popMmupyembie B pe3yJbTaTe
OCBOCHMS TUCHHUILIUHBI (MOAYJIs1)
HNuaukartop Pe3ysbTaThl OCBOEHHS YU€OHOM M CHUIIIMHBI
OIIK-1. CrnocobeH pemaTh WHXEHEpPHblE 3a7ayd B  NPOPECCHOHATBHON  JESATEIbHOCTH C
HCIIOJIb30OBAHHUEM METOJ0B €CTCCTBCHHBIX HAYK, MATCMATHYCCKOI'0 aHajin3a U MOJACIIMPOBAaHMA
OIIK-1.1. IIpumenser  MeTobl|3HATH:
BBICIIIEN MAaTEMaTHUKU UL pCHICHUS (- OCHOBHBIC ITIOHATHUA MATCMATHUKHU,
3a7a4 poeCCUOHATBHOM |- METObl MATEMATHUYECKOTO aHAJIHN3a;
ACATECIIbHOCTHU - OCHOBBI MATCMATHYCCKOI'0 IMPCACTABJIICHUA HpO(l)eCCI/IOHaHBHBIX

3aaa4 1 METOAbI UX PCIICHUSA

YMmeThb:

- HpI/IMeHHTB METOAbI MATEMATUYCCKOT'O aHAJIN3a MonennpyeMoro
nporecca (00beKTa) s peleHus] HHKEHEPHBIX 3a/1a4;

HpOBOJII/ITI) TeOPeTquCKHe nu SKCHepI/IMeHTaHBHBIe
HCCIICIOBAHUS;

HpI/IMeHSITB METOAbI MATECMATUKU [JI1 aHalin3a Hu peHIeHI/IH
npohecCHOHANBHBIX 3a7a4

Baanern:

- OCHOBHBIMH METOJaMH TMPEJICTaBICHHUS TPUKIATHBIX 3a/1ad B
MareMaTtudeckou popme;

- HaBBIKaMU PEIIeHUS ¥ BBIOOpA METOAOB IS TUTIOBBIX 3a7a4;

- OCHOBHBIMH TIpHEMaMH aHaJIN3a MPUKIAIHBIX 3371a9;
-MHCTPYMEHTAaMHU KPUTHUYECKOTO aHaTN3a.

2. MecTo TUCHHUILINHBI (
VueOnasa gqucnuiuimiga «M
«Jlucrunauuel (MOIYJIN)».

MOJYJIsl) B CTPYKType 00pa3oBaTeibHOM NPOrpaMMbl
aTeMaTHKa» OTHOCHUTCS K 00s3aTrenbHON YacTu bioka 1.

Kon Haumenos
JUCIHHUILIHHBI

aHMe TUCUUIINHBI Koabl popmupyembix

KOMHeTeHHHﬁ, HHIAUKATOPOB

OcBauBaeMasi JMCHHUIIJIMHA




51.0.10 | Maremaruka | OIK-1 (OIK-1.1)

IIpexqmecTByomme TUCHUILINHBI

| mer |

I[I/ICIII/IHJ'[I/IHLI O0CBaBa€EMbIC Napajaje/JIbHO

| mer |

IMocaenyronue THCHMNITHHBI

b3.01 Brinonnenue u 3aimTa BoiyckHoi | OITK-1 (OITK-1.1)
KBaTM(UKAITMOHHON PabOTHI

3. O0beM AUCHUILTHHBI (MOIYJIS1) B 3a4€THBIX eIMHUIIAX € YKAa3aHHEM
KOJINYeCTBA aKaJleMHUYEeCKHX YaCOB, BbleJIIeMbIX HA KOHTAKTHYI0 padoTy
o0y4yamomuxcs ¢ npenoaaBaresiemM (10 BUIaM y4eOHbIX 3aHATHII) U HA
CaMOCTOSITEJILHYI0 PadoTy 00y4alonmuxcs

3.1. Pacnpenesienne o0bemMa yueOHOM ITMCHUAIIMHBI HA KOHTAKTHYI0 padoTy ¢
NpenogaBarejieM U CAaMOCTOATEIbHYI0 padoTy 00y4aromuXxcs
Bua yue6Hoit paboThI Bcero yacos o Kypcsl
y4eOHOMY IIJIaHY 1 2
OO0miast TpyA0€MKOCTh TUCIUTUIMHBIL:
- 4acoB 576 324 252
- 3a4ETHBIX €IUHHUILL 16 9 7
KonrakTHas padora 00y4arommxcs 60.8 335 27.4
¢ nmpenojaasareJjieM (Bcero), 4acoB
U3 Hee ayOUmopHble 3aHAMUSL, 8CE20 60,8 335 27,4
B T.U..
JIEKIIUHA 24 12 12
MIPaKTUYECKUE 3aHITHUS 28 16 12
nabopaTopHbIe pabOThI
KA 1,6 0,8 0,8
KD 7,3 4,7 2,6
CaMocTofiTeJIbHAA MOATOTOBKAa K 23,7 13,3 10,4
IK3aMeHaM B nepuos
IK3aMEeHALlHOHHOM ceccnu
(KOHTPOJIb)
CamocrosiTesibHass padora (Bcero), 491.4 277.2 214.2
4acoB
B T.Y. HA BBIIIOJHEHHUE:!
KOHTPOJILHOH paboThI 36 18 18
pacdeTHO-TpaduIecKoit
paboTHI
pedepata
KypCOBOH paboThI
KYpPCOBOTO TPOEKTA
Buapl mpoMexyTOUHOT0 KOHTPOJISI OK3(3), 3au(1) Dk3(2) OK3, 3a
Texymmin KOHTPOJIb (Bup, K(4) K(2) K(2)
KOJINYECTBO)

4. Copep:kanue TUCHUILTHHBI (MOIYJIfA), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3aenam) ¢ ykazaHueM OTBEJCHHOI0 HA HUX KOJMYECTBA AKAAeMHYECKHUX YaCOB U
BU/I0B YUeOHBIX 3aHATHH




4.1. Tembl U KpaTKoOe coepKkaHue Kypca

Tema 1. BBenenue
[IpeameT MaTreMaTWKH, €€ pOJIb M MECTO B COBPEMCHHOM HayKe M TCXHHKE.
OrnpenenuTean BTOPOTO M TPEThEro IMOPSIKOB, X CBOMCTBA M BbIUMCIICHHE. PerieHue
CUCTEM JIMHCHHBIX YpaBHEeHHH 110 hopmyaam Kpamepa.

Tema 2. D1eMeHTbI BEKTOPHOM aareopbl
JIunelinble onepanuy HaJx BeKTopamu. JIMHEMHO HE3aBUCUMBIE CUCTEMBI BEKTOPOB.
basuc. Cucrema koopauHat. JIMHEiHbIE omepalMu HajJ BEKTOpaMU B KOOpAMHATAaX.
CkansipHO€ MPOU3BEICHUE B TPEXMEPHOM IPOCTPAHCTBE M €ro CBOMCTBA. /[mMHa BekTopa.
Yroia Mexay BeKTopaMu. BEKTOpHOE U CMEIIaHHOE IIPOU3BEICHUE.

Tema 3. AHaAJIUTHYECKAS TeOMeTPHUSA

YpaBHEHUE JIMHUM HA IUIOCKOCTU. YpaBHEHUE NPSIMOM HA IIOCKOCTU. PasinuHble
BUJIbl YPABHEHM NIPSMOM: 110 TOUKE U HANPABJIAIOIIEMY BEKTOPY; 110 IBYM TOUYKaM; TOUYKE
U YIJI0BOMY KO3(G(ULHEHTY; B OTpe3Kax. Y paBHEHHE MPSAMOI 10 TOYKE U HOPMAIBHOMY
BekTopy. OOlee ypaBHEHHE MNPSAMON Ha IIOCKOCTU. YacTHbIe ciydyau. YTOlI MEXIy
IPSAMBIMA Ha IUIOCKOCTH. YCIJIOBHS IApajuIeIbHOCTH U IEPIEHAMKYISIPHOCTH ABYX
npsMbIX. PaccrosHue oT Touku 10 mpsMou. KpuBeie BTOpPOro mopsaka: OKpPYKHOCTD,
ayuaIc, runepoosna, napadona. Ux kaHOHMYECKHME YPaBHEHUS, SKCLIEHTPUCHUTET, (DOKYCHI,
aCUMINTOTHI, JUPEKTpUChl. [lomsApHBIE KOOpAMHATBI HA IUIOCKOCTH, WX CBf3b C
NEKapTOBBIMM KOOpPAWMHATAMHU. YPAaBHEHUE JIMHUM B MOJSIPHOM CUCTEME KOOPIUHAT.
YpaBHEHHE NOBEPXHOCTH B IPOCTPAHCTBE. YPABHEHHE IUIOCKOCTH. Pa3nuuHble BHIBI
YPaBHEHMS IIOCKOCTH: MO TPEM TOYKaM; IO JBYM TOYKAM M BEKTOPY KOJUIMHEAPHOMY
IUDIOCKOCTH; TOYKE MW JBYM BEKTOpaM KOJUIMHEAPHBIM IUIOCKOCTH; II0 TOYKE U
HOpMaJIbHOMY BEKTOpY; OOlllee ypaBHEHHUE, IUIOCKOCTHU. YacTHbIe ciydau. YpaBHEHHs
JIMHUM B TMPOCTPAHCTBE. YPaBHEHUsS IMpPsAMOM B MPOCTpaHCTBE. PasznnuHble BUABI
YpaBHEHUN MpsIMOW: MO TOYKE M HAMNpaBISIOLIEMY BEKTOpY; JABYM TOuYKam; oOuIue
YPAaBHEHMs NPAMOU. YTOJI MEXAY IUIOCKOCTAMU; YIOJl MEXKIY NPSAMBIMHU; YIOJI MEXKIY
IPSIMOM U IIOCKOCTBIO. Y CIIOBHS NMAPAIUICIIBHOCTU U IEPIIEHIUKYJIAPHOCTH CTATUCTHKA.
[ToBepxHOCTH BTOpOrO TOpsKa: cdepa, IIUIUMCOUA, THUNEPOOSOU b, TapadOIOUIbI.
Hunuuapuueckre mnoBepxHocTU. LunuHapuueckue U chepuvyecKkue KOOPAUMHATHI, HX
CBSI3b C IEKaPTOBBIMU KOOPANHATAMH.

Tema 4. DieMeHTHI JIMHEITHOH aJredpbl

[Tonsatne matpuipl. [[eWCTBUA HAI MaTpulaMU: YMHOXXEHHE MATpHUI] HA YHUCIIO,
CI0KEHHE W YMHOXEHHE MaTpull. TpaHcnoHupoBanue wmartpull. Omnpexnenurenu N-ro
MopsiZika, WX CBOMCTBA M BBIUMCICHHE. AJNreOpanidyecKkue JOTMOJHEHHS W MHHOPHI.
OOparnast matpurnia. Pemenue cucteM TMHEHHBIX YPAaBHEHHUN MAaTPUUHBIM cliocoOoM. Panr
MaTpuIlbl. BeluncieHrne paHra MaTpuilbl ¢ MOMOIIBIO dJIEMEHTAPHBIX MPeoOpa3OBaHMIA.
Teopema o 6azucHoM MuHOpe. [loHATHE O pereHNN MPOU3BOJIBHBIX CHUCTEM JTMHEHHBIX
ypaBHeHnil. Teopema Kponekepa-Kanemmm. Pemenne nmpon3BOJIBHBIX CHCTEM JUHEWHBIX
ypaBHeHu#t metogom [aycca. Ilpomnemypa HaxoxaeHHs OOpaTHONW MaTpPHIBI METOIIOM
["aycca. JIuHeitHOe BEKTOpPHOE TPOCTPAHCTBO. JIMHEelHbIE peoOpa3oBaHusl, UX MATPHUIIHI.
CoOcTBEeHHbIE 3HAY€HHUS M COOCTBEHHBIE BEKTOpPHI JMHEHHOro mpeoOpa3oBaHUs.
KBagpatuunbsie ¢opmbl. [lpuBeaenue kBaapaTU4HbIX (GOpM K KAHOHUYECKOMY BUILY.
5)



[IpuBeneHne kK KAHOHUYECKOMY BUy YPaBHEHHUS KPUBOW BTOPOTO MOPSIKA.

Tema 5. Dy1eMeHTBHI BbIcHIEl aaredpbl

[TonssTue MHOxecTtBa. Omepanuu  Hajx MHOXecTBaMU. JlexkapToBo (TpsiMoe)
POU3BEJIEHUE MHOXKECTB. AnreOpa MHOkecTB. OTHOIIEHUSI HA MHOXKECTBaxX. buHapHbIe
OTHOILIEHHUs, cnocoObl 3amaHuss. OtoOpaxeHuss MHoOxkecTB. llonarue ¢dyHKUIUM.
OTHOILIEHHS] 3KBUBAJIEHTHOCTH, MOPSAKA, JOMUHHpOBaHUsA. KoHeuHble M OECKOHEUHbIE
MHOkecTBa. CueTHble MHOXeCTBa. [IOHATHE MOIIHOCTH MHOXECTBA. DKBHUBAJIEHTHOCTH
MHOkeCTB. Pa3ounenune Ha kiacchl. [IoHSTHE O HEKOTOPBIX ANreOpandyecKux CTPYKTypax:
rpynma, koieio, mone. [lonstue wu3omopdpusma. Ilone KOMITJIEKCHBIX — YHCEI.
KommiekcHple  ymcna, UX  HM300pakeHHWE HaA  IUIOCKOCTH.  Anredpanyeckas,
TPUTOHOMETpPHYECKass W MOKa3aTenpHas (QopMa 3aluCHh  KOMIUIEKCHBIX  YHCEI.
AnreOpanyeckue onepalnuu HaJl KOMIUIEKCHbIMU ynciamu. @opmyrna Myaspa. Kopuu u3
KOMIUIEKCHbIX unced. DopmynnpoBka OCHOBHOW TeopeMbl anredpbl. Teopema besy.
Pa3znoxeHne MHOrowieHa ¢ JACUCTBUTEIbHBIMU KO3(DPUIMEHTaMH Ha JHHEWHBIE U
KBaJpaTUYHbIE MHOKHUTEIH.

Tema 6. BBenenne B MaTeMaTHYECKHIT aHAIN3

UucnoBass MOCIEAOBATENBHOCTh, NPENE]  YHMCIOBOM  IOCIEIOBATEIBHOCTH.
CymectBoBaHue Ipefena MOHOTOHHOW OTPaHMYEHHOW IOCIENOBAaTEIbHOCTH. YHCIO €.
Harypanenbiii norapudm. Ilpenen pyHkuun B TOUKe, OQHOCTOPOHHME mpenensl. [Ipeaen
(GyHKUMM HAa OECKOHEYHOCTU. beckoHeuHo mainble QyHKUUU U UX cBoWcTBa. OCHOBHBIE
TeopeMbl O mpenenax. beckoHeuHo Oonbiine (yHKIMM U MX CBOMCTBA. CBSI3b MEXAY
OCCKOHEUHO OOJIBIIMMU W OECKOHEYHO MayibiMH (QyHKIUSMU. CpaBHEHHE OECKOHEYHO
MajblX. OKBUBAJIEHTHblE OECKOHEUHO Maible. HemnpepplBHOCTH (QYHKIMU B TOUKE.
HenpepblBHOCTh  OCHOBHBIX — 3JIEMEHTApHbIX  (QYHKIUA. HenpepblIBHOCTH  CyMMBI,
IPOU3BEJICHUSI, YACTHOIO U CYNEPIIO3ULUU HENPEPHIBHBIX (PYHKIHMH. OAHOCTOPOHHSI
HENpepbIBHOCTh. Touku paspbiBa GyHKIMM U ux kinaccudukamnus. CBoWcTBa (yHKIUH,
HENPEPBhIBHBIX HA OTPE3Ke: OrPaHUYEHHOCTb, CYIIECTBOBAHME HaWOOJBIIETO U
HAaUMEHBIIEro 3HAY€HNH, CYIECTBOBAHUE MPOMEKYTOYHOTO 3HAUECHUS.

Tema 7 InddepennuaibHoe ucuncjieHue PyHKIUN OHOM NMepeMeHHOM
[Ipou3BoAHBIE OCHOBHBIX JJIEeMEHTApHbIX GyHKUMNA. [IpousBonHas CioxKHOM
dbynkiuu.  [IpousBoanas  oOpatHot  dyHkiuu.  Juddepenumnan  GyHKIUU.
['eomerpuueckuid  cmbicn  auddepenuuana. HHBapuaHTHOCTH  (OPMBI  MEPBOTO
mubdepenunana. Ilpumenenuss nuddepennrana K MOPUOIUKEHHBIM BbIUUCICHUSIM.
[IpousBoansie u auddepenuuansl Beicnx nopsakoB. Gopmyna Jleitduuia. Teopembl
Ponns, Jlarpanxka, Kommu. [IpaBuno Jlonuransa. @opmyna Teinopa ¢ 0OCTaTOUHBIM YJIEHOM
B popme Jlarpamxka. IIpencrasnenue Gynkuuii €, sinx, cosx, In(1+x), (1+x)” no gpopmyie
Teitnopa. Ilpumenenune dopmynsr Teiimopa K NPUOIMIKEHHBIM  BBIUKCICHUSIM.
MounoTtoHHble QyHKIMH. TeopeMbl O BO3pacTaHUU U yObIBaHWUU (YHKIIMU HA MHTEpBaJe.
Okctpemymbl GyHkiuu. Heobxoanmelie ycnoBus s3kcTpeMyma. OThICKaHHE HAaUOOJBIIETO
¥ HaMMEHBIIETO 3HAYCHUH (QPYHKIMHU Ha OTpe3Ke. BBIMYKIOCTh M BOTHYTOCTH Tpaduka
¢yukiun. Touku mepernba. ACUMIOTOTHI KPUBBIX: BEPTHKAIbHBIE U HakJIOHHBIE. O01mas
cxema wuccieoBaHus (YHKIMU M TOCTpoeHus ee rpaduxa. BextopHas QyHKIus
CKaJsipHOTrO aprymMmeHta. llpomsBoaHas, ee reoMeTpuyecKUd U (PU3NYECKUH CMBICIH.
[TapameTpuueckue ypaBHEHMS KPUBOM Ha IIOCKOCTM M B IpocTpaHcTBe. DyHKIHH,
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3a/laHHbIE TApAMETPUYECKU, UX TUPPepeHIIupOBaHHE.

Tema 8. HeonpenesieHHbIH U onpeieIeHHbII HHTETPAJIbI

[TepBooOpa3zHast GbyHKITHS. HecoGcTBennbie byHKIUSA HWHTETPaIbl.
Heomnpenenennpiii  wHTErpasi, ero  cBoidcTtBa. Tabnuiia  OCHOBHBIX  (popMyi
uHTerpupoBanus. HenmocpencrBeHHoe nHTErpupoBaHue. MHTErprupoBaHue moACTaHOBKOM
(3ameHa mepeMeHHOW) U Mo YacTsaM. MHTerpupoBaHue parroHAIbHBIX (YHKIMHA MyTEM
paszoKeHHsT Ha  mpocTeimme  ApoOu. MHTerpupoBaHME  HEKOTOPBIX  KIJIACCOB
TpUroHOMeTpuueckux GyHkuuid. MHTEerpupoBanre HEKOTOPHIX KJIACCOB UPPALMOHAIBHBIX
¢yskuii. OnpenesneHHbl WHTETrpall Kak MpeAes HHTerpaibHOM cymMmbl. OCHOBHBIC
CBOWCTBA ONPEACICHHOrO uHTerpana. lIpow3BomHas wuHTErpana mno NEPEMEHHOMY
BepxHemy mpeneny. Popmyna Herortona-JleliOnuma. Beiuucienue omnpeneiaeHHOro
MHTErpajia: UHTErPUPOBAHUE MO YaCTSIM M MOACTAHOBKOM. [IpuOiamkeHHOE BBIYHMCIIEHUE
OTpPEENIEHHOTO0 HHTerpaia: (QopMysbl MNpsSIMOYTOJbHUKOB, Tpaneuuid u CumIicoHa.
HecoOctBennble uHTerpaisl. IlpunoskeHuss omnpeneneHHOro HMHTErpaja K BBIYMCICHUIO
IUIOIIAJIeH TIOCKUX (PUTYp, IJIMH IyT KPUBBIX, 0OBEMOB U TEJl IUIOIAJACH MOBEPXHOCTEN
BpAILLECHHUS.

Tema 9. [Inddepennuaibroe ncuncienue GyHKIUN HECKOJIbKUX MepeMeHHbIX,
KPaTHbIEe HHTErPaJibl

OYHKIMU HECKOJIbKUX IEPEMEHHBIX; O0JACTh OINpPEIEICHHs], CIOCOObI 3aJaHHUs.
[Ipegen ¢yuxuum B Touke. HenpepbsiBHOCTh. YacTHble NTpHUpAIEHUS W YacTHBIC
Mpou3BOAHbIE. ['€OMETpUYECKHd CMBICT YacTHBIX MPOM3BOAHBIX (YHKIHMH JABYX
nepemeHHbIX. [lonHoe mpupainenue u noyHelil Auddepennuan. KacarenbHas miockocTb U
HOpMaJlb K MOBEPXHOCTH. ['eomeTpuyeckuii cMmbici mojiHOro AuddepeHuunana GyHKUIANA
IBYX nepeMeHHbIX. [[pubiamkeHHble BBIYUCIECHUS ¢ MOMOINIBIO NOJHOTO Au(depeHiuana.
YactHele mnpousBoaHblE U Au(depeHunansl  BbICIIMX — nopsiakoB.  Teopema o
HE3aBUCHMOCTH YaCTHBIX NMPOU3BOJHBIX OT mopsaka nuddepeHupoBaHus. IKCTPEMYMBI
(YHKIIMM  HECKOJNbKUX TnepeMeHHbIX. Heobxoaumble ycnoBus. DopmynupoBka
JNOCTAaTOYHBIX YCJIOBHUM. YCJIOBHBIM J3KCTpemyMm. Meron wMHoxutenen Jlarpanxa.
[Ipou3BogHas MO HAMpPaABICHUIO M TPATUECHT; UX CB3b. | eomeTpuueckuii u pusndeckuii
CMbICII TpanueHTa. KpaTHble WHTErpaibl: 3aJadd, NOPUBOIAIIME K HHUM. [[BOUWHBIE H
TPOMHBIE HMHTETPAJIbl; UX CBOMCTBA, BBIYMCIEHUE B JACKAPTOBBIX KOOPAMHATAX. 3aMeEHa
NIEPEMEHHBIX B KPATHBIX MHTErpaiax: Mepexo] OT JEKapTOBBIX KOOPAWHAT K IOJSPHBIM,
UWIMHAPUYECKUM U cdepudeckuM. [‘eomerpuueckue W (QU3NYECKHE MPUIOKEHUS
KpPaTHBIX UHTETPAJIOB.

Tema 10. KpuBoJinHeiiHbIe M TOBEPXHOCTHbIE HHTETPAJIbI
KpuBonuHeiinbie HHTETrpaibl IEPBOrO U BTOPOTO POJIA, UX CBOMCTBA U BHIYMCIICHUE.
'eomerpuueckue u ¢usznyeckue npuiaoxkeHus. CBsi3b MEXIy KPHUBOJIMHEHHBIMU
MHTErpaJlaMyu MepBOro u BToporo pona. ®opmyna ['puna. Ilmomans MOBEPXHOCTH.
IToBEpXHOCTHBIE HHTErPaJIbl IEPBOrO U BTOPOT'O POJA, X CBOMCTBA U BHIYHMCIICHHUE.

Tema 11 O0bikHOBeHHBbIE TU(PepeHIIHATbHbIE YPABHEHUS U CHCTEMBI
00BIKHOBEHHBIX MU(depeHIHATBbHBIX YPABHEHUI
3amaun, mNpuBOASANIME K OOBIKHOBEHHBIM JU(depeHIIMaIbHBIM YPABHEHUSIM.
OObikHOBEHHBIE U] depeHITnanbHbIC YpaBHEHUSI (OCHOBHBIC TOHSATUS W OIPEACIICHUS).
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3amava Komm g auddepeHunansHOro ypaBHEHUs TNepBoro mnopsiaka. Teopema
CYILIECTBOBAHMS W €AMHCTBEHHOCTH pemeHus 3aaaun Kommum (06e3 qoka3arenbcTa).
[Tonstre 06 oO0mIeM, 4YaCTHOM W 0COOOM pelieHHusX auddepeHIMaTbHbIX YpPaBHCHUH.
OCHOBHBIE KJIaCChl YPAaBHEHHMI IIEPBOrO TNOPSAKA, HUHTETPUPYEMBIE B KBaJparypax:
YPAaBHEHHS C Pa3IEIAIONIMMHUCS TEPEMEHHBIMHM, OJHOPOJHbBIC, JMHEWHBIC, YpPAaBHEHUS
bepuymnu, ypaBHeHust B mosiHbIX auddepeninuanax. ['eomerpuyeckas MHTEpHpeTanus
pemienuit  auddepeHIMaNbHBIX ypaBHEHUN TMepBoro mnopsaka. JuddepeHunanbHbe
ypaBHEHMs BbICIIMX moOpsAkoB. 3amgadya Komm. Teopema cyliecTBoBaHUS U
€AMHCTBEHHOCTH pemeHns 3agaun Komm. YpaBHEHHs, [ONYCKAKOIIHWE ITOHUKEHUE
nopsinka. Jlunedineie nuddepeHnuanbHble  ypaBHEHHs. [loHSATHE OTHOPOAHOTO U
HEOJIHOPOJHOTO ypaBHeHUs. JIuHelHble OAHOPOAHBIC AUQPQEpeHINATBHBIE YPaBHEHHUS.
Cucrema (QyHmameHTanpHBIX pemeHuid. OOmee pemenue. JIMHEHHBIE OTHOPOIHBIE
ypaBHEHUSI ¢ MOCTOSTHHBIMU KO3 duimentamu. HopManbHble CUCTEMBbl OOBIKHOBEHHBIX
muddepeHnnanbHbIX YpaBHEHUM, BEeKTOpHas ¢opma ux 3amucu. 3amada Komm. Meton
uckitoueHusa. HopmanbHble CHCTEMBl JMHEHHBIX OJHOPOAHBIX JU(dEpEHITHATBHBIX
ypaBHEHUH ¢ MOCTOSHHBIMU Kod(pduimentamu. CTpykTypa obiero pemieHus. Perenue B
Clly4ae JEeWCTBUTEIbHBIX PA3IMYHBIX KOPHEHW XapaKTEPUCTUUECKOTO YPABHEHUSI.

Tema 12. Panbl

Yucnossie psaasl. CXxoauMoCTh U cymma psja. Heobxogumoe ycioBue CXOAUMOCTH.
JIelCTBUSL CO CXOIAIIMMUCS PAAaMHU. UMCIOBBIE PSAbl C IMOJOKUTEIBHBIMU YJICHAMMU.
JloctatouHble MPU3HAKM CXOAMMOCTU: cpaBHeHHUs, [lanamOepa, paauKalbHBIA MPU3HAK
Komm, wnTerpaneubeiii npusHak Komm. 3HakomnepeMeHHble psabl. AOCONIOTHas U
yCIOBHAs  CXOAMMOCTH.  3Hakouepenyrouuecss  psaael.  [lpusnak  JleiOHuna.
OyHKIMOHAIBHBIE psiibl. O0acTh cxomaumocTH. [loHsSTHE paBHOMEPHON CXOAMMOCTH.
Teopema Beiliepmtpacca. CBOMCTBa paBHOMEPHO CXOIAIIUXCS PANOB. CTEIEHHBIE PSJIBL.
Teopema AoGens. Pamuyc cxomumoctu. OCHOBHBIE CBOMCTBA CTENCHHBIX PSIOB.

Paznoxenne $yHKImil B crenennbie psabl. Psa Teitnopa s dyskimit: e, sinx, cosx,

In(1+x), arctgx, (1+x)". IlpuMeHeHHE CTENEHHBIX PANOB K IPUOIMKEHHBIM
BBIYUCJICHUSAM: BBIYMCJICHUE 3HA4YCHUN (YHKIUN, BBIYUCIICHUE TPECIOB, BBIYMCICHUE
OTIPE/ICJICHHBIX HHTETPAJIOB.

Tema 13. Teopusi BeposiTHOCTeH

DJieMeHThl KOMOMHATOpUKU. KOHEUHbIE MHOXKECTBAa W OMepaluud Haj HHUMHU.
[TonMHOXKECTBA MAHHOrO MHOXECTBA. YHCIO IOAMHOXKECTB JAHHOTO MHOXKECTBA
(couetanus). YmnopsiioueHHble MHOXkecTBa. IlepecTaHOoBKM U pa3melnieHus. buHom
HrroTona m momunomuanbsHas dopmyna. [lpenmer teopum BepositHocTel. CiydaitHbie
COOBITHS, OmNEpaluy HajJ COOBITUSAMH M OTHOIICHUS Mexay HuMH. [IpocTtpaHcTBO
aneMeHTapHbIX coObIThil. Kitaccuueckoe ompeneneHne BEpOITHOCTH. Teopema CIoXKeHUs
BepoaTHocTer. Yacrora. ['eomerpuueckass BEpOATHOCTb. YCIOBHAs BEPOSITHOCTD.
HezaBucumocTts coObiTuii. BeposTHOCTH mpousBencHUsi coObiTui. TeopemMa O MOJTHOMN
BeposTHOCTU. Dopmyinbl baiieca. OnpeneneHue CiaydyailHOM BEJIMYMHBI. J[MCKpETHBIE U
HEIPEPBIBHBIE Ciy4yaliHble BeENWYMHBL. DyHKIUSA paclnpeneieHuss U €€ CBOMCTBA,
IUIOTHOCTh  BEPOSITHOCTEM  HENPEPBIBHOW  CIyYalWHOM BEJIMYUHBL. bHHOMHAIBHOE
pactpenenenue. Pacnpenenenue Ilyaccona. UucnoBble XapaKTEPUCTHUKH JUCKPETHBIX
CIIy4YauHbIX BEJIMYMH. MareMaTudyeckoe OXUJaHue, ero cBoucrBa. Jlucnepcus u
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CPEAHEKBAAPATUYECKOE OTKJIOHEHUE, OCHOBHBIE CBOWCTBA M BBIYMCICHHE. 3aKOH
pacnpeneneHuss BepOATHOCTEH (IJIOTHOCTh BEPOATHOCTEH) HEMPEPBIBHBIX CIy4YalHBIX
BEJIMYMH. MaTeMaTHuecKoe 0KUJaHue, TUCIEPCUS U CPEAHEKBAAPATUIECKOE OTKIOHEHUE
HENPEPBIBHOM CIy4allHOW BEJIWYMHBI, WX BBIUHUCIECHUE U CBOMCTBAa. PaBHOMEpHOE,
NOKa3aTeJIbHOE U HOpMaJbHOE pacnpenencHus. VX dyncioBbie XapakTepucTuku. OyHKIus
Jlanmaca. BeposTHOCTh mMoONamaHus B 3aJaHHBIM HMHTEpPBAJl HOPMAaJIbHOM CIIy4aliHOU
BEJINYMHBI. BEPOATHOCTh OTKIIOHEHHMS OT MATEMAaTHYECKOro OkuaaHus. IIpaBuno «rpex
curm». CucreMa JBYX CIOydalHbIX BEJIMYMH. YCJIOBHBIE 3aKOHBI pacIpeiesCHUs.
VYcaoBHbIE MaTEeMaTHYECKUE OXUAAHUSA. 3aBUCHMbBIE M HE3aBUCHUMBIE CilydailHbIe
BennuuHbl.  Koppensuuonnsiii  momenT. Koaddumuent koppensuuu. JluneitHas
KOppeJisLMs, JIMHEeWHass perpeccus. 3akoH Oousbiinx yucen. HepaBeHcTBo YeOwimieBa.
Teopema bepnymu. Teopema YeObimeBa. [Ipenenbabie TeopeMbl. XapakKTepUCTUUECKUE
¢yukuun u  ux cBoiictBa. lleHTpanmpHas mpenenpHas — Teopema  JldmyHoBa.
[TocnenoBarenbHOCTh HE3aBUCUMBIX HchbITaHul (cxema bepuymnm). Ilpenenbhbie
teopeMbl Myaspa—Jlarutaca u Ilyaccona.

Tema 14. MaTemaTu4yeckasi CTATHCTHKA

OcHOBHBIE 33aJaud MaTeMAaTUYECKOM cTaTuCTUKU. ['eHepanbHass M BHIOOpOYHAs
COBOKYITHOCTU JaHHBIX. Penpe3eHTaTuBHOCTh BEIOOPKU. CTAaTUCTUYECKOE paclpeiesieHre
BbIOOpKU. Bapuantel. YacToThl. OMnupuueckas ¢GyHKIus pacnpeneneHus. [lonuron.
I'ucrorpamma. CTaTUCTUYECKHE OLICHKU MApAMETPOB pachpeaencHus. ToueyHbIe OLICHKU:
HecMelleHHbIe, 3(PPEKTUBHBIE U COCTOSTENbHBIE. |'eHepanbHas U BBIOOpPOYHAST CPEIHSS.
OueHka reHepanbHON cpelHeld Mo BBIOOPOYHOW cpenHel. ['eHepanbHas U BbIOOpOYHAs
nuctiepcusi.  OneHka TeHepajlbHOM JUCIIEPCMU MO  HCHPABIECHHONW BBIOOPOUYHOM.
NHTepBanbHblE OLEHKM IApaMETPOB pacnpeacieHus. JloBepuTenbHbII HMHTEPBAI.
Hanexnocts. JloBEpUTENbHBIE WMHTEPBAJIBI I OLIEHKA MATEMATHYECKOTO OXUAAHUS
HOPMAaJIbHOTO PaCIIpEAeICHUsl NPU HM3BECTHOM M HEU3BECTHOM CPEIHEKBAJPATUYECKUX
OTKJIOHEHUAX. JIOBEpUTENBHBI HMHTEPBAI JUI1 OLIEHKM CpPEIHEKBAaApPaTUYECKOIO
OTKJIOHEHHMsSI HOpPMaJbHOrO pacrpeaeneHus. MeTton HauOOJBLIETO MPaBIONOA00Us.
Oynkius  npaBaonogoOus. OleHka HauOOJBIIEro MpaBAoNnoaoOus. YpaBHEHUE
paBAONOA00Us. DJIEMEHThl KOPPEISIMOHHOTO aHain3a. BeiOopounblii kod3duiineHt
KOPpEJSILIMK; €r0 MHTEpBaJbHbIE OLEHKHM. OCHOBHBIE CBOWCTBA PETPECCUU. Y paBHEHHE
JIMHENHOU perpeccuu. HaxoxkneHue mapamMerpoB JIMHEMHOM PErpecCud METOI0M
HaUMEHbIIUX KBajapaToB. OIlEHKa TECHOTHl CBSI3M C MOMONIBIO KO3(PuimenTa
KOppEJSIUMA U KOPPEJALMOHHOTO  OTHomeHus.  CraTucThueckas  INpOBEpKa
cTaTUCTHYeCcKuX Tunore3. HyneBas u KoHKypupytomas runore3dbl. OmuOKu nepBoro u
BTOpOro pozga. CTaTUCTHUYECKUN KPUTEPUW IMPOBEPKH HYJIEBOW TMIOTE3bl KPUTHYECKAs
obnacth. [IpoBepka rumnore3sl 0 3aKoHe pactpenesienus. Pacnipenenenus CTbrojieHTa U
Oumepa. Kputepuii cornacus [Iupcona (xu — kBajpar).

4.2. Coaep:xxaHue TUCHMIVINHBI (MOYJIs1), CTPYKTYPHMPOBAHHOE 10 TEMAM

HasBanus pa3znennos u tem Bceero Bup! yueOHBIX 3aHATHIA
9acoB 110 KonrakTtnas padora | CP
ydeObHOMY | (AyauropHas pabota)

IUIaHy JK | 03 | JIb

1 kypc

Paznen 1 Beenenue | 102 | 1 | 1 | | 82




Paznen 2 DnemeHThl BEKTOPHOU anreOpsl 23 1 2 20
Paznen 3 Ananutudeckasi reoMeTpus 34 2 2 30
Paznen 4 DnemeHThI IMHEHHON anreOpsl 22 1 1 20
Paznen 5 DnemeHTh! BIcIICH anreOpbl 33 1 2 30
Pasnen 6 Beengenue B MaTeMaTUYEeCKHUA aHAJIN3 34 2 2 30
Pa3zlevn 7 I[I/I(b(i)?peHHI/IaHBHOG UCUYHUCIICHUE (DYHKIIMU a1 1 9 38
OJTHOW TIepEMEHHOM
Paznen 8 HeonpeneneHHbIi 1 onpeeIeHHbIN HHTETPaIb 41 1 2 38
Pazmen 9 Jluddepenumanpaoe wucyucieHue GYyHKIUU 30 1 1 30
HECKOJIbKUX MEPEMEHHBIX, KpaTHbIE HHTETPAJIb
Pasnen 10 KpuBonuHeliHble ¥ TOBEPXHOCTHBIE HHTErPAJIbl 35 1 1 33
KA 0,8
KD 4,7
Kontposnb 13,3
Bcero no | kypey 324 12 16 2717,2
2 Kypc
Pasnen 11 OOBIKHOBEHHEIE muddepeHraIbHbIC
YpaBHEHHS " CHCTEMBI OOBIKHOBEHHBIX 60 4 3 53
b depeHInaTbHbIX YpaBHEHHH
Paznmen 12 Psiypt 60 4 3 53
Paznen 13 Teopus BeposTHOCTEMH 59 2 3 54
Paszgen 14 MaremaTuueckasi CTATUCTHKA 59,2 2 3 54,2
KA 0,8
K9 2,6
KonTpoib 10,4
Bcero no |1 kypey 252 12 12 2142
4.3. TemaTnka NpakKTHYECKUX 3AHATHI
Tema npakTUYecKoro 3aHATHS | KomuuecTBo uacos
| kype
Omnpeznenureny MaTpuUI 1
DJIeMEeHTHI BEeKTOPHOI anreOpsl 2
AHanuTuyecKas reoMeTpHus 2
DeMeHTHI JINHEHHON anreopbl 1
DeMeHTHI BhICIIEH anreOpbl 2
BBeneHre B MaTeMaTHYECKIHA aHAIIN3 2
JuddepennnanbHoe ucunciaeHne GyHKIUU OHON epeMeHHOM 2
HeonpeneneHHbI 1 onpeeneHHbld HHTETpaIbl 2
JuddepennnanbHoe ucurcaeHne QyHKIMM HECKOIbKUX MEePEMEHHBIX, KpaTHbIE 1
WHTETPaJIBI
KpuBosmHelHbIE U TOBEPXHOCTHBIE HHTETPAJIBI 1
Bcero no | kypey 16
Il kypc
OObIkHOBEHHBIE U (epeHInaTbHbIe YPaBHEHUS M CHCTEMBl OOBIKHOBEHHBIX 3
g depeHIMaTbHBIX YpaBHEHHM
Psaner 3
Teopus BeposiTHOCTEH 3
MaTtemarnueckas CTaTUCTHKA 3
Bcero no |l kypey 12

4.4, TemaTuka JabopaTopHbIX padoT
JIaGopaTopabie pabOThl y4eOHBIM TUIAHOM HE MPETYCMOTPEHBI.
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4.5. TemaTka KOHTPOJIBLHBIX padoT

1 Kypc
KonTtpoJuabnas padora Nel
Tema: DneMeHTHl BEKTOPHOU alireOpbl, aHATMTUYECKON T€OMETPUH U JIMHEWHOHN anreOpsl
KonTpoabnas padora Ne2
Tema: /luddepennmranbuoe U HHTErpaIbHOE UCUUCIICHUE.

2 Kypc
KonTposbnas padora Ne3
Tema: Jluddepenmanbubie ypaBHeHUS. Psaapl.
Konrpoabnas padora Ne4
Tema: Teopus BepossiTHOCTEN. MaremaTnieckasi CTATUCTHUKA.

5. YueOHO-MeTOoAMUYECKOE 0OecTiedeHne J1JIs1 CAMOCTOSTEeIbHOM PadoThI
00yJaIMXCcsl M0 TUCHHUILTHHE (MOTYJIIO)

5.1. PacnpenesieHue 4acoB 10 TeMaM U BHJIaM CAMOCTOSITEJILHO padoThl

Pasznensl ¥ TEMBI Bcero gacos o Bu camocTosTeIbHOM paOboThI
yueOHOMY IUIaHy
| kype
Tema 1 Brenenue CaMocTosITeIbHOE HU3YYE€HHE OTHAEIBHBIX TEM
yueOHOMI JTUTEPATYPHI. Brinonnenue
8,2 KOHTPOJIbHOM paboTHI. ITonroroska K

IIPOMEKYTOYHOM  aTTeCTallMM M TEKyLIEMY
KOHTPOJIIO 3HAHUM.

Tema 2 DneMeHTHI CamocTosATeNnbHOE HW3YYE€HHE OTACIBHBIX TeM
BEKTOPHOU aJire0phl yueOHOI JUTEPATYPHI. Brinonnenue
20 KOHTPOJIbHON paboThI. [TonroroBka K

IIPOMEXYTOUYHOM  arTecTalud U TEKyLIEMY
KOHTPOJIFO 3HAHUH.

Tema 3  AHnanutuueckas CamocTosATeNbHOE H3Y4YE€HUE OTAEIbHBIX TEeM
reoMeTpus yaeOHOM JIATEPATYPHI. Brinosninenue
30 KOHTPOJIbHON paboTHI. ITonroroska K

IIPOMEKYTOYHOM  aTTeCTalliM M TEKyLEMY
KOHTPOJIIO 3HAHUM.

Tema 4 DieMeHTHI INHEWUHON CaMocCTOsATENBHOE HW3Y4YEHHE OTHAEIBHBIX TEM
anreOpbl yueOHOI JIUTEPATYPBI. Beinonnenue
20 KOHTPOJIbHON paboThL. [ToaroroBka K

IIPOMEXYTOUYHOM  arTecTaud U TEKyLIEMY
KOHTPOJIIO 3HAHU.

Tema 5 DneMmeHTHI BbICHIEH CaMocCTOSATENbHOE HM3YYEHHE OTIEIbHBIX TEM
anreOpbl yueOHOI JIUTEPATYPBL. Beinonnenue
30 KOHTPOJIbHOH  PabOTHI. [MomroroBka

IIPOMEXYTOUYHOM  arTecTalud U TEKyLIEMY
KOHTPOJIIO 3HAHU.

Tema 6  Bsenenue B CaMoCTOATENBHOE HW3YYEHHUE OTHAEIBHBIX TEM
MaTeMaTUYECKUN aHAIIN3 yaeOHOMH JIUTEPATYPHI. Brinonnenue
30 KOHTPOJIBHOH  PabOTHI. [TonrotoBka K

IIPOMEXYTOYHOM  arrecTaiud M TEKyLIEMY
KOHTPOJIIO 3HAHUM.

Tema 7 Hudbdepennmanbroe 38 CamocCTOsITEIbHOE HM3YYEHUE OTIEIbHBIX TEM
ucuucieHne GyHKIUN OJTHOM yueOHOI JIUTEPATYPHL. Beinonnenue
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MepeMEHHON

KOHTPOJIbHOU
IIPOMEKYTOUYHON
KOHTPOJIIO 3HAHUH.

paboTHI. ITonroroska K
arTecTallid W  TEKyLIEMY

Tema 8 HeomnpeneneHHslii u

CaMocCTOSTEIIEHOC HU3YUYCHUC OTHACJIbHBIX TCM

OIIpEACICHHBIA HHTETPAJIbI yueOHOHI JUTEPATYPBHI. Beinonnenune
38 KOHTPOJIBHOH  PabOTHI [TonrotoBka K
IIPOMEXYTOYHOM  arrecTalud U TEKyLIEMY
KOHTPOJIIO 3HAHUN.
Tema 9 Huddepenumanbroe CamocTOosITEIbHOE M3Y4YEHUE OTIEIbHBIX TEM
UCYHCIIEHUE byHKIIN yueOHoM JUTEPATYPBHI. Boinonnenue
HECKOJIBKUX  II€PEMEHHBIX, 30 KOHTPOJIbHON paloTHI. ITonroroska K
KpaTHbIE UHTETPAJIbI IIPOMEXYTOUYHOM arTecTauu U TEKyLIeMY
KOHTPOJIIO 3HAHUM.
Tema 10 KpuBosnHeliHble U CaMoCTOATENIbHOE H3YYEHHE OTHAEIbHBIX TEM
IIOBEPXHOCTHBIE HHTEIPaJIbl yueOHOI JUTEPATYPBHI. Boinonnenue
33 KOHTPOJIbHOH  PabOoTHI. [TonrotoBka Kk
IIPOMEXYTOYHOM  arrecTalud U TEKyLIEMY
KOHTPOJIIO 3HAHUM.
Bcero no | kypey 277,2
Il kype
Tema 11 OOBIKHOBEHHbIE CaMocCTOATEIbHOE HW3YYEHHUE OTHAEIbHBIX TEM
muddepeHnranbHbIe yueOHOHI JUTEPATYPBHI. Beinonnenue
YpaBHEHHUSI U CUCTEMBI 53 KOHTPOJIbHON paboTHI. [TonroroBka K
OOBIKHOBEHHBIX IIPOMEXYTOYHOM  arrecTalud U TEKyLIEMY
mddepeHraTbHbIX KOHTPOJIIO 3HAHUM.
ypaBHEHUH
Tema 12 Psinier CaMocCTOsATEIbHOE HU3YYEHHE OTHAEIbHBIX TEM
yueOHOI JIUTEPaTyPBHL. Beinonuenune
53 KOHTPOJIBHOM paboThI. IToaroroBka K
IIPOMEXYTOUYHOM  arTecTalud U TEKyLIEMY
KOHTPOJIIO 3HAHUM.
Tema 13 Teopus CaMocCTOATENNBHOE HW3YYEHHE OTHAEIBHBIX TEM
BEPOSITHOCTEN yueOHoM JIUTEPATYPBHL. Beimonnenune
54 KOHTPOJIbHON paboTHI. ITonroroska K
MPOMEXYTOUHOM aTrTecTauu U TEeKyLeMy
KOHTPOJIIO 3HAHU.
Tema 14 Maremarnueckas CaMOoCTOATENbHOE HM3YYEHHE OTIEIBHBIX TEM
CTaTHCTHKa yueOHOI JUTEPATYPBHI. Boinonnenune
54,2 KOHTPOJIbHOU paboTHI. IToaroroBka K
IIPOMEXYTOUYHOM  arTecTalud U TEKyLIEMY
KOHTPOJIIO 3HAHUM.
Bcero no |1 kypey 214,2

5.2. [lepevyeHb Yy4eOHO-METOAUYECKOT0 00ecTiedeHUsI JIS CAMOCTOATEIbHOM PadoThI
CTYJEHTOB C YKa3aHHe MeCTa UX HAXOKIEHUs:
- yueOHas muTeparypa — Oubimmoreka Qrmana
- METOJNYECKUE PEKOMEH/IAIMH 110 BHITIOJIHEHUIO KOHTPOJIBHOU PabOTHI;
- METOJMYECKHE PEKOMEHIAINH 110 CAMOCTOSITEIbHON paboTe — cailT punmana.

6. @oHA OLIEHOYHBIX CPEACTB /AJIs1 MPOBeIeHNs MPOMEKYTOUYHOMH aTTecTAlMI
00y4yaruuxcs 1o AUCHUIINHEe (MOAYJII0).

Bup o1ieHOYHBIX CpesicTB

KonnuectBo
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Texkyumuii KOHTPOJIb

KonTtponbHas pabora 4
Kypcoas pabora -
KypcoBoii mpoexr -
IIpoMesKyTOUYHBI KOHTPOJIb
DK3aMeH 3
3auet 1

@DOH/T OIICHOYHBIX CPE/ICTB MPECTABIEH B MPUIOKEHUH K paboydeil mporpamme

7. IlepevyeHb OCHOBHO¥ H JONOJHUTEIbHOM JIUTEPATYPbI

7.1 OcHOBHAas1 JUTEpaTypa

ABTOpEL, COCTa- 3arnaBue U31aTenseTBo, rof Konuu-Bo
BUTENN
JI1.1 | HlunaueB B.C. | Beicmias wMartematuka: | MockBa : FOpaiit, 2019. - 447 | DnekTpOHHBIH
yuebHoe mocobue s |c. -  Pexum  gocryma: | pecype
BY30B https://urait.ru/bcode/447322
JI1.2 | I'mypman B.E. Teopuss BepositHOcTel | MockBa : FOpaiit, 2020. - 479 | DneKTpOHHBIHI
U MaTeMaTuuyeckas cta- | ¢. -  PexuMm  jgocryma: | pecype
THCTUKA: y4eOHMK Juis | https://urait.ru/bcode/449646
BY30B
JI1.3 | BacumeeB A.A. | Teopust BepositHocTeli | Mocksa : FOpaiit, 2020. - 232 | D1eKTpOHHBIHA
U MaTeMaTuuyeckas cTa- | ¢. -  Pexum  jgocryma: | pecype
THCTUKA: Yy4eOHuMK w | https://urait.ru/bcode/453255
IIPAKTUKYM JUIsl BY30B
7.2 JlonoiHUTEIbHAS JIUTEpaTypa
JI2.1 | BeuromoB E.M. | Maremaruka:  ocHOB- | Mocksa : IOpaiit, 2020. - 296 | D1eKTpOHHBIH
Hble MaTemaThueckue | c. - Pexxum gocrymna pecype
CTPYKTYpbl:  yueOHoe | https://urait.ru/book/matematik
nocoOue IS By30B a-osnovnye-matematicheskie-
struktury-454363
JI2.2 | [lox oOm. pen. | Beicimas matemaruka : | Mocksa : FOpaiit, 2020. - 478 | D1aeKTpOHHBIHA
XpUITyHOBOU y4eOHUK M TPaKTUKyM | . - PexxuM pocryna pecypc
M.B., ISl BY30B https://urait.ru/bcode/450527
[piranox M1.M.

8. [lepeuenb pecypcoB HH(OPMALMOHHO - TEJIEKOMMYHUKAIIMOHHOW CeTH
"UHTepHeT'", HEOOXOAMMBIX JIJIs1 OCBOCHUS IMCHUIIIMHBI (MOXYJISA)
1. OdunmanbHbpIi callT Gpunrana
2. DIeKTpoHHas OMOIMOTEUHAsI CHCTEMa

9. MeToanueckue yKazaHus 1Jis1 00y4AIOIIMXCS 0 0CBOCHUIO JUCIUILTUHBI

1. JlexumoHHBIE
cebs

BKIIIOHAalOT B

OCHOBBI

3HAHUU TI0

3aHATHA COCTABJIAIOT OCHOBY TCOPCTHYCCKOTIO 06y‘ICHI/I$[,

CUCTCMATU3HNPOBAHHBIC JUCIIMITIINHE,

KOHIEHTPUPYIOT BHUMaHUE OOy4YarOMIMXCcs Ha HauOoJiee CIOXKHBIX M Y3JIOBBIX BOIpOCAX.
CryneHTam peKOMEHAYEeTCsl KOHCHEKTHPOBATH IMpejIaraéMblil MaTepuani, IJisl 3TOro Ha
3aHATHUAX HEOOXOAMMO UMETh MUCbMEHHBIE TPUHAJIEKHOCTH.

2. IlpakTuueckue 3aHATUS SBISAIOTCS JONOJHEHUEM JIEKIMOHHBIX KYypCOB H
CaMOCTOSITENIbHOM paboThl 00YYaIOIIMXCsl, & TAKXKE CPEICTBOM IMPOBEPKU YCBOCHUS MU
3HaHWM, JAABAa€MbIX Ha JICKUMHA M B IIPOLIECCE M3YYEHUs] PEKOMEHAYEMOW JIMTEPaTypBl.
IIpakTHyeckue 3aHATUS BKIIIOYAIOT PELICHME 3a1ad pasHoro yposHs:A. lIpu moaroroske k
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https://urait.ru/bcode/447322
https://urait.ru/bcode/449646
https://urait.ru/bcode/453255
https://urait.ru/book/matematika-osnovnye-matematicheskie-struktury-454363
https://urait.ru/book/matematika-osnovnye-matematicheskie-struktury-454363
https://urait.ru/book/matematika-osnovnye-matematicheskie-struktury-454363
https://urait.ru/bcode/450527

OPAKTUYECKUM 3aHATUAM [0 JUCLUIUIMHE HEOOXOAMMO O3HAKOMMTHCS C JIEKIIMOHHBIM
MaTEpPUAJIOM Ha COOTBETCTBYIOIIYIO TEMY.

3.CamocTosarenpHas paboTa CTYAEHTOB MO M3YYEHHUIO JTUCLUIUIMHBI SBISETCS
OCHOBHBIM BUJOM YYEOHBIX 3aHATHI. YMEHHE CaMOCTOSTEIBHO pabdoTaTh HEOOXOIUMO
JUIA YCIIEUIHOI'O OBJaJACHHUsS KypcoM. B pamkax camMOCTOATENbHOW pabOThl CTYIEHT
JOJKEH BBIIIOJIHUTH KOHTPOJIbHBIE Pa0OThl. BapnaHT KOHTpOJIbHON paboThl BEIOMpPAETCS B
COOTBETCTBUH ¢ mocienHed nudpoit mmdpa 3a4eTHON KHIKKU CTYACHTA. BhimoiaHeHue u
3allATa KOHTPOJIBHOU pabOThI SBISIOTCS HENPEMEHHBIM YCIOBUEM ISl JOMYCKa K 3a4eTy.
Bo BpeMs BbIMONMHEHHS KOHTPOJBHON pabOThl MOXHO TOJYYUTh TPYIIOBBIE WU
VHJABUAYAJIbHBIE KOHCYJIBTALUHU Y MPETOAABATEIS.

10. Ilepeyennb HHGOPMAIMOHHBIX TEXHOJIOTHIi, IPOrPAMMHOIO0 00ecTeYeHHsT 1
HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HCIO0JIb3YEeMbIX NPH OCYIECTBICHUH
00pa30BaTeILHOIO MpoIecca Mo AUCIHUILINHE

[lporpammHOoe  oOecrieueHWe  JUIsI  NPOBEACHUS  JICKIMHA,  JIEMOHCTpAIUH
npe3enTarmii: Microsoft Office 2010 u Bbie.

IIpodeccunonanbubie 6a3bl JAHHBIX,
HCI0JIb3yeMble JJI51 H3yYeHH sl JUCHUIINHBI (CBOOOTHBIN 0CTYIN)

1. O6mepoccuiickuii MaTemMaTH4eCKUd mopTan (MHPOpMalMOHHAs CUCTEMA) -
http://www.mathnet.ru

2. llopran HHTEJIEKTyaJlbHOTO WEHTpa — Hay4yHoil Oubmmorexku wum. E.N.
OBCsIHKMHA

https://library.narfu.ru/index.php?option=com_content&view=article&id=500&Item
10=569&lang=ru

11. Onucanue MaTepUaIbLHO - TEXHUYECKOH 0a3bl, HEOOX0IUMO
JJIS1 OCYIIeCTBJIEHUsI 00Pa30BaATEIbHOI0 MPOLECCa MO JUCHUIITIHHE

11.1. TpeGoBaHus K ayTuTOPUSM (IOMEIIEeHUSIM, KAOMHETaM) /IS IPOBedeHUs
3aHATHH € YKa3aHUEM COOTBETCTBYIOLIEr0 OCHALCHHUS 3AHATHI ¢ YKAa3aHUEM
COOTBETCTBYHILEr0 OCHAILICHUS

YueOHas ayguTopusi [Jig TPOBEICHUS YUYCOHBIX B3aHATUN, MPETYCMOTPEHHBIX
nporpaMMoi crnenuanurera (MpOBEACHUE 3aHSATHHA JIGKIIMOHHOTO THUIA, 3aHATHM
CEMHUHAPCKOTO THUIA, TPYNIIOBBIX U UHIWBUAYAJIBHBIX KOHCYJIbTAINHI, TEKYIIEr0 KOHTPOJIS
U TPOMEXKYTOYHOH aTrTecTanmu) - KaOmHeT «Marematuku», ayautopus Ne 619.
Cneunanu3upoBaHHass MeOelb: CTOJbl YYEHUYECKHUe - 23 IT., CTyJbsl yUeHHuueckue - 46
IIT., IOCKA HACTeHHad - 1 mT., CTOJ mpenogasarens - 1 mr., cTya npenoaaBaresns - 1 mrT.
Texnuueckue cpencTBa 0OydyeHHs: IEPEHOCHOM JKpaH, MEPEHOCHON MPOEKTOpP, HOYTOYK.
VY4eOHO-HATISIHbIE TIOCOOMS - KOMIUICKT IUIaKaTOB, MpEe3eHTalunii. MaKeThl - MaKeThl
00BEMHBIX TE€OMETPUUECKUX (DUTYDP.

11.2. TlepeuyeHsb J1aOOPATOPHOT0 06OPYI0BAHUS
JlabopaTopHoe 000pyAOBaHHE HE MMPETYCMOTPEHO.
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http://www.mathnet.ru/
https://library.narfu.ru/index.php?option=com_content&view=article&id=500&Itemid=569&lang=ru
https://library.narfu.ru/index.php?option=com_content&view=article&id=500&Itemid=569&lang=ru

IIpuioxenue Kk padboydeil mporpamme

®OHJI
OLIEHOYHBIX CPEJICTB

10 Y4eOHOM AUCITUTIIINHE

MATEMATHKA
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1. IlepeyeHb KOMIIETEHUMH ¢ YKa3aHUEM 3TanoB UX GopMUPOBaHUS B Mpollecce
O0CBOCHHS Y4eOHOI TUCHUIINHBI

OIIK-1.

CrnocobeHn pemath

1.1. IlepeyeHb KOMIIETEHIIU I

HHIKCHCPHBIC

3aJadyu B

npodeccuoHabHON

JNEATEILHOCTH C MCIOJIB30BAHMEM METOJIOB €CTECTBEHHBIX HAyK, MATE€MaTHYECKOrO
aHAJIN3a U MOJICJIMPOBAHHS.

Nupukarop OIIK-1.1. Tlpumensier MeTOAbl BBICHIEH MAaTEMAaTHKU JJISI PEIICHUS
3a/1a4 Ipo(ecCHOHaTLHOMN NeITeTbHOCTH

1.2.

ITanbl (l)Ole/lpOBaHI/IH KOMIIeTEHIIUH B nmpoumecce 0CBOCHUA

y4eOHOIl TUCIUILINHBI

HaumenoBanue 3rana

Conep:kanue 3Tana
(BubI yueOHOM padoThI)

Koabl popMupyembIx Ha ITane
KOMIIeTEeHIHii, UHINKATOPOB

Oran 1. @®opmupoBaHue
TEOpPETHUECKOM 0a3bl 3HAHUI

.HeKI_II/II/I, CaMOCTOATCIIbHAA pa60Ta
CTYACHTOB C TCOp €THYCCKOM

OIIK-1 (OTIK-1.1)

68.30171, MPAKTHUYCCKUC 3aHATUA

Oran 2. @®opmupoBanue | [IpakTudyeckue 3aHsATUSA OIIK-1 (OIIK-1.1)
YMEHUI

Oran 3. ®opmupoBaHue | BeinoiaHeHne KOHTPOIbHBIX padboOT OIIK-1 (OIIK-1.1)
HaBBIKOB IPAKTUYECKOT0

WCIIOJNB30BAaHNUS 3HAHUW W

YMEHUI

Oran 4. [IpoBepka | 3ammra KOHTPOJIBHBIX  padoT, OIIK-1 (OITK-1.1)

YCBOCHHOT'O MaTcpuajia

3a4CT, OK3aMCHBI

2. OnucaHue Moka3zarejeid U KpUTepueB OLEHUBAHMA KOMIIETEHIM HA
Pa3IMYHbIX 3Tanax ux (popMUpPOBaHUsA, ONIUCAHUE LKA OLCHUBAHUA

2.1. Iloka3aTean U KPUTEPUHU OLICHMBAHNS KOMIIETEHIIHI
HA pa3JIMYHbIX 3Tanax ux GopMupoBaHus

Oran Kon IToka3zarenu Kpurepun CriocoObI O1IeHKH
(dbopMUpoBaHMsT | KOMIIETEHIIUH, OLICHUBAHUS
KOMIIETEHIINH VHIUKATOP KOMIETEHIIUN
Oran 1. OIIK-1 - MIOCEIIICHUE | - HaJu4ue | ydacTue B
dopmMupoBaHUe (OIIK-1.1) JIEKIMOHHBIX Y| KOHCIIEKTa JIEKIUW | JUCKYCCHH
TEOPETUYECKON MIPaKTUYECKUX 3aHATUM; | I0 BCEM TEMaw,
0a3bl 3HAHUI - BEJCHHE KOHCIIEKTa| BBIHECEHHBIM  Ha

JEKIUH; JEKLINOHHOE
00CyXICHHE;

Oran 2. OIIK-1 - pemieHMe  3a4ad | - 3aJa4d  pELICHBI | - pelieHue
dopmMupoBaHue (OINK-1.1) MIPAaKTHUYECKOTO BEPHO THNOBBIX  3aJa4
YMEHUH 3aHATHA Ha TIPAKTHYECKUX
(pemenue 3amaun 3aHATHUAX
1o 00pasiry)
Oran 3. OIIK-1 - HaJuyue MPaBUJIBHO | - KOHTPOJIbHBIE | KOHTPOJIbHBIE
dopmupoBaHue (OIIK-1.1) BBITIIOJTHEHHBIX paboThI UMEIOT | paboThI
HaBBIKOB KOHTPOJIbHBIX padoT MIOJIOKUTEIBHYIO
IIPaKTUYECKOI O PELIEH3UIO0 u
UCIOJIb30BAHUSA JIOTTYILEHBI K
3HAHUU U YMEHUU 3aluTe
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Oran 4.
IIpoBepka
YCBOECHHOT'O
Marepuaia

OIK-1 -
(OTIK-1.1)
-OK3aMCHBI,
- 3a4ecT

yCHenrHas
KOHTPOJILHBIX PadoT;

3aIMATa | - OTBETHI
BOTIPOCHI
KOHTPOJIbHBIM
pabotawm;

- OTBETHI
BOTIPOCHI

Ha

ouiera,
Ha

BOIIPOCHI

9K3aMCHAIlUOHHOT'O

BOIIPOCHI 3a4€Ta H

JOITIOJIHUTCJIbHBIC

BCC
o

YCTHBIA OTBET

Ha

Ha

2.2.

Kpurepnu onieHnBaHusi KOMIIETEHIIMI 10 YPOBHIO HX ¢(OPMHUPOBAHHOCTH

Konx xommereHmmy,
WHJIUKATOP

YpoBHU cHOPMUPOBAHHOCTH KOMITETEHIIUIN

0a30BBIi

CpeaHui

BBICOKUH

OIK-1
(OTIK-1.1)

3HaTh:

- YacTM4YHO  BJaJEeT
OCHOBHBIMM TOHATUSIMU U
MeToAaMHu
MaTeMaTH4eCKOIro
aHalu3a, AaHAJIUTHYECKOU
T€OMETPHH, JINHEHOMN
anreopsl,
mupdepeHInaabHOr0 U
UHTETrpajbHOIO
HCYHCIIEHUS, TEOpUU
g depeHInaIbHbIX
YPaBHEHUII U pAOOB, a
TaKkKe TEOpun
BEPOATHOCTEM,
MaTeMaTHYECKOU
CTaTHCTHKH.

Ymersn:

- C IOMOIIBI0 00pa3LoB U
MIPOCTEUIINX AITOPUTMOB:
— muddepeHpoBath U
WHTErpupoBaTh (PYHKIUU
ONHOM M  HECKOJBKHX
MIEPEMEHHBIX;

— NIPUMEHSATH METO/IBI
MaTEMaTHYECKOI0 aHAIN3a
e UCCJIETOBaHUS
GbyHKIH;

— BBIYHCIIATH UHTETPAJIbI;
— pemiatb
muddepeHanbHbIe
YPaBHEHUS;

— MCCIIEIOBATh PAIbL;

— BBIUUCIATH  OCHOBHBIE
XapaKTEPUCTUKU U OLEHKH
pacnpeneneHus
CIIyYaHBIX BEJINYMH;

3Hath:

- YBEPEHHO BIAJEET
OCHOBHBIMH MOHATUSMU
u MeTOAaMH
MaTEeMaTHYECKOTO
aHaJu3a,
AHAJIMTUYECKOMN
F€OMETPUHU, JIMHEUHOU
anreopsl,
muddepeHIMaTbHOTO U
MHTETPAIbHOTO
WUCYHUCIICHUS,  TEOpPHUU
muddepeHIaTbHBIX
YpaBHEHUW W PSNIOB, a
TaKxe TEOPUHU
BEPOATHOCTEN,
MaTeMaTU4YeCcKOn
CTaTUCTHUKH.

Ymers:

- MIPUMEHSATH
W3BECTHBIE AJITOPUTMBbI
npu peneHun
HETUTIOBBIX  Y4€OHBIX
3aJa4 Ha:

— muddepeHIpoBaHme
u WHTETPUPOBAHUE
byHKIMA ~ OmHONW W
HECKOJIbKUX
MePEMEHHBIX;

— HCCIIEI0BAaHUE
dyHKIHMi;

— BBIYHCIICHUE
MHTETPaJIOB;

— pelieHue
nuddepeHImaTbHBIX
YPAaBHEHU;

— HCCleIOBaHuE PAJIOB;

3HaTh:

- cBOoOOAHO  BIajeeT
OCHOBHBIMH  TTOHSTHSIMH
u METOJIaMU
MaTEeMaTHYECKOTO
aHaJIM3a, aHAIUTUYECKOU
r€OMETpUH,  JIMHEHHOU
anreopsl,
nuddepeHaIbHOTO U
UHTETPAIbHOTO
UCUHCTICHHS, TEOpUU
nuddepeHImaTbHBIX
ypaBHEHUN U PAAOB, a
TaKKe TeOpUn
BEPOSATHOCTEM,
MaTeMaTU4YeCKOM
CTaTHCTHUKH.

Ymersn:

- OTIpeNeNsaTh ACUCTBUS U
BO3MOJKHBIE aJITOPUTMBI
pelIeHus 3a1ay:

— muddepeHupoBaHus
u WHTErPUPOBAHUS
byHKIIHHA OHOM W
HECKOJIBKUX
MIePEMCHHBIX;

— HCCTIeI0OBaHUS
dyHKIHM;

— BBIYHCIICHUS
WHTETPAJIOB;

— peleHus

Qg depeHIraIbHbIX
YpaBHEHUH;

— HMCCJICIOBAHUS PSJIOB;
— BBIYHUCIICHUS
OCHOBHBIX
XapaKTEPUCTHK U OLEHOK
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— BBIINIOJIHATH IMPOBEPKY | — BBIYUCICHUC
CTaTUCTHYCCKHUX TUIIOTE3, OCHOBHBIX

— COCTaBJIATh ypaBHECHHUs | XapaKTCPUCTHK U
perpeccumu. OILICHOK pacrpe/ieCHuUs
Baaners: CIIyYalHBIX BEJIUYUH;
YaCTHUYHO HABBIKAMU — TIPOBEPKY

— muddepeHIpoBaHusl M | CTATUCTUYECKHUX
WHTETPUPOBAHUS; THIIOTE3;

— HUCCIIECIOBAHUS — COCTaBJICHUE
GbyHKIH; YpaBHEHUH PErpeccum.
— pelnieHus Baaners:
nuddepeHImraIbHbIX YBEPEHHO HaBBIKAMU
ypaBHCHHI u | — nuddepeHunpoBaHus
WCCJICIOBAHKS YWCJIOBBIX | M HHTCTPUPOBAHUS,

u (YHKIIMOHATBHBIX | — UCCIICIOBAHUS

PAIOB; Gynximi;

— BBIUHCIICHUS — pelIeHus

rapameTpoB nuddepeHIaTbHBIX
paclpeneneHus YpaBHEHUH u
CIIy4ailHBIX BEJIMYUH; UCCIICTIOBAHMSI

— CTaTUCTHUYECKOMU YHCIIOBBIX i
00paboTKK  pe3yabTaroB | QYHKIIMOHAIBHBIX
IKCIEPUMEHTA; PAIOB;

— HaBBIKAMHU — BBIUUCIICHUS
CTaTUCTUYECKOU rapamMeTpoB

00paboTku M 0000IIeHus | pacpeCICHUs
MOJTYYCHHBIX JTaHHBIX; CIIy4aiiHbIX BEJHYNH;

— MPOBEPKH — CTaTUCTHYECKOH

CTATUCTHYECKHX THUIOTE3 | 00pabOTKH
U COCTABJICHMS YPAaBHEHMM | PE3yJIbTaTOB

perpeccuy; JKCIIEPUMEHTA;
— peuICHUA THUIIOBBIX | — HaBBIKaMH
WH)KEHEPHBIX  3a1a4 B | CTATHCTHYECKON
MathCad u Excel. 00paboTku u
000011eHus
MOJIYYCHHBIX JAHHBIX;
— MIPOBEPKHU
CTaTUCTUUYECKUX

THUIIOTE3 U COCTABJIICHUA
YPAaBHEHUN PErPECCUN;

— pCUICHUA THUITIOBBIX
HHXXCHCPHBIX 3aaa4 B

MathCad u Excel.

pacnpeneneHus
CIIy4alHbIX BEJIMYUH;

— MPOBEPKH
CTaTUCTUYECKUX
TUIIOTE3;

— COCTaBJICHUS
YpaBHEHUH perpeccuu.
Baanern:

CBOOOJHO HaBBIKAMU

— muddepeHpoBaHus
Y UHTETPUPOBAHUS;

— HCCIIeI0BaHuUs
byHKIINI;

— pelieHus
nuddepeHIaTbHBIX
YpaBHEHUU u
UCCJIEJIOBAHMS YUCIIOBBIX
u (GyHKIIMOHATIBHBIX
PSI0B;

— BBIYHCIICHUS
apaMeTpoB
pacripeaeneHus
CIIyYalHBIX BEIUYUH;

— CTaTUCTUYECKON
00paboTKK pe3ynbTaToB
JKCIIEPUMEHTA;

— HaBBIKaMU
CTaTUCTHUYECKON
00paboTKu 1 0000IICHHS
MOJTyYEHHBIX JaHHBIX;

— MPOBEPKHU
CTaTUCTUYECKUX THUIIOTE3
U COCTaBJICHUS
YPaBHEHUI PETPECCUU;

— pelIeHus TUTIOBBIX
WHXXCHEPHBIX 3a7a4 B
MathCad u Excel.

2.3. Hkauabl oueHuBaHusi GopMHUpPoOBaHUS HHIMKATOPOB JOCTHKEHUS

KOMIIeTeHII M

a) llIxayna oneHMBaHUA YIK3aMeHa

IITkana oneHUBaHUS

Kpurepuu onieHnBanus

OILICHKA «OTJIUYHO»

Bce nHAMKATOPBI JOCTHKEHUM KOMITETEHIMU C(HOPMUPOBAHBI HA BBHICOKOM
YPOBHE U CTYIEHT OTBEYAET HA BCE JOIMOJIHUTEIbHBIE BOIPOCHI.

Teopernueckoe copep)kaHue AUCHUILUIMHBL OCBOEHO IOJHOCTBIO, 0€3
npo6esnioB. CTYIEHT NEMOHCTPUPYET MOJTHOE COOTBETCTBUE 3HAHUN, YMEHUM
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Y HaBbIKOB TIOKAa3aTeasiM M KPUTEpPUSM OLICHUBAHUS HWHIAUKATOPOB
JOCTHKEHUSI KOMIIETEHIIMM Ha (OPMHUPYEeMOM IHCLUHUILIMHON ypOBHE.
Onepupyer npuoOpeTEeHHBIMU 3HAHUSIMH, YMEHUSMU U HaBBIKAMH, B TOM
YlClie B CUTYalUsX IOBBIILIEHHON cI0KHOCTU. OTBEYaeT Ha BCE BOIPOCHI
Ouinera 0e3 HAaBOJIIIMX BOIPOCOB CO CTOPOHBI mHpernoaaBarens. He
VCIIBITHIBAET 3aTPYIHEHUN IPU OTBETE HA JONOJHUTEIbHBIE BOIPOCHI.

OLCHKA «XOpOo1o»

- OauH MHAMKATOP JOCTUKEHHSI KOMIETEHIIMU COPMUPOBAH HA BHICOKOM
YPOBHE, a JIpyTie MHIUKATOPHI JOCTHKECHHA KOMIETEHIUH c(hOpMUpPOBAHbI
Ha CPEIHEM YpPOBHE;

- BCE MHJUKATOPHI JOCTIKEHHI KOMIETEHIIMH C(HOPMHUPOBAHBI HA CPEIHEM
YPOBHE, HO CTYAEHT apryMEHTUPOBAHHO OTBEYAET HA BCE IOIIOJHUTEIbHbIC
BOIIPOCBI;

- OJMH HMHJUKATOpP JOCTHXEHHUI KOMIIETEHIMU CPOPMHUPOBAH HA CPEIHEM
YPOBHE, a Jpyrue Ha 0a30BOM YPOBHE, HO CTYJIEHT YBEPEHHO OTBEYaeT Ha
BC€ JIONIOJHUTENIBHBIE BOIIPOCHI.

Teopernueckoe cojaep)kaHue AUCHUIUIMHBI OCBOEHO TIIOJIHOCTBIO, 0e3
po6enoB. CTyAEHT AEMOHCTPUPYET MOJHOE COOTBETCTBUE 3HAHMMA, YMEHUI
U HaBBIKOB IIOKAa3aTelsiIM M KPUTEpUSM OLICHUBAHUS HWHIUKATOPOB
JOCTUKEHHUSI KOMIIETEHIIMM Ha (OPMUPYEMOM TUCIUIUIMHON ypOBHE.
Omnepupyet npuoOpeTeHHBIMU 3HAHUSMH, YMEHUSMHU M HaBBIKAMHU; €70 OTBET
MIPEJICTaBIIsIeT TPAMOTHOE H3JIOKEHHE Y4eOHOro maTepuana Mo CYIIECTBY;
OTCYTCTBYIOT CYLIECTBEHHbIE HETOYHOCTH B (DOPMYJIMPOBAHUM IOHSITHIA;
MPaBUWIbHO IPUMEHEHbl TEOPETHUYECKUE IIOJOKEHUSA, IOATBEPKIACHHbIE
npuMepamu. Ha 1Ba TeopeTMdecKux BOIIpOCa CTYACHT Jajl MOJHBIE OTBETHI,
Ha TPETUM - NPU HABOMALIMX Bompocax npenonasarens. I[Ipu orBere Ha
JOTIOJIHUTEIIBHBIE BOIIPOCHI JOYCKAET HETOYHOCTH.

OILICHKA
«Y0OBJIETBOPUTEIILHO

- Bce nHamKaTophl JOCTHKEHUI KOMITETEHIIMN chopMHUpoBaHbl Ha 0a30BOM
YPOBHE;

- OJUH WHAMKATOP JOCTIKEHUS KOMIIETEHIIMU C(HOPMHUPOBAH HA 0a30BOM
YPOBHE, IPYTH€ Ha CPEIHEM YPOBHE, HO CTYJEHT 3aTPYAHSAETCS OTBETHTh HA
JIOTIOJIHUTEIBHBIE BOIIPOCHI.

TeopeTnyeckoe colaepKaHWE JUCHUIUIMHBI OCBOEHO YacTUYHO, HO
mpoOiieMbl  HE  HOCIT  NPUHIMIHAIBHOTO  xapaktepa.  CrynmeHT
JIEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHWUM, YMEHHM W HAaBBIKOB
MOKa3aTeJsiIM M KPUTEPUAM OLICHUBAHUSA HWHIMWKATOPOB  JTOCTHIKECHUS
KOMIIETEHIIMM Ha (OPMUPYEMOM JIUCUMIUIMHON YpPOBHE: JOMYCKAaIOTCA
3HAYUTENbHbIE OINMOKM, TMPOSIBISAETCS OTCYTCTBHE 3HAHUH 10 psay
BOIIPOCOB. 3aTPYIHIETCA OTBEYATh HA JOMOJIHUTEIbHBIE BOIPOCHI.

OIICHKa
«CHEYOOBJICTBOPUTCIIEHO»

I/IH,I[I/II(aTOpLI ,I[OCTI/I)KCHI/Iﬁ KOMHCTCHI_II/Iﬁ C(bOpMHpOBaHBI Ha YPOBHC HHUIKC
0a3oBoro u CTYACHT 3aTPYAHACTCS OTBETUTH HA JOIIOJIHUTCIBHBIC BOIIPOCHI.
TCOPCTI/I‘-ICCKOC COACPKAaHNUEC IOUCHUILJIMHBI OCBOCHO YaCTHUYHO. CTy'I[eHT
ACMOHCTPHUPYET ABHYIO HEJOCTATOUYHOCTH HJIM IMOJIHOEC OTCYTCTBUE 3HaHI/II71,
YMCHI/II‘;I 1 HABLBIKOB HA 3aJaHHOM YPOBHC C(i)OpMHpOBaHHOCTI/I HHJIUKAaTOPOB
JOCTHIXCHHA KOMIICTCHIINH.

0) llIkaja oneHUBAHHUA 3a9€TA

IIIxana oneHUBaHUA

Kputepun onieHuBaHUs

3auTeHo Bce mHAMKATOpHI JAOCTHKEHUH KOMIETEHIIMM CPOPMHUPOBAHBI Ha YpPOBHE HE

HIKe 0a30BOT0 U CTYAEHT OTBEYAET Ha JONOJIHUTEIbHbIE BOIPOCHI.

- IPOYHO YCBOWJI NIPEAYCMOTPEHHOM POrpaMMOi MaTepHall,

- IPaBUJIHO, apPTYMEHTUPOBAHO OTBETUII HA BCE BOIPOCHL.

- TOKa3al TIIyOOKHEe CHCTEMaTH3HpPOBAHHBIC 3HAHUSA, BIAJACET MpPUEMaMH
pPacCyXACHHUs M COIOCTABIIACT MaTepuan W3 Pa3HbIX HCTOYHHMKOB: TEOPHIO
CBA3BIBACT C MPAKTUKOMN, IPYTUMHU TEMaMU JaHHOI'O Kypca, IPYTUX U3y4aeMbIX
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MIPEIMETOB
- 0e3 OmMMOOK BBITIOJHUJ MPAKTUYECKOE 3a/IaHuE.

Bce nnHaukaTopsl 1OCTHKEHUN KOMITETEHIII cpOopMHUpOBaHbI HA YPOBHE HUMKE
0a30BOr0 U CTYJCHT 3aTPYyIHSACTCS OTBETUTH HA JIOMOJHUTEILHBIC BOITPOCHL.
BeicTaBnsiercst cTyaeHTy, KOTOphIi He cipasuiics ¢ 50% BOIpPOCOB U 3aJaHUi
Owmiiera, B OTBETaxX Ha JPYTHE BOMPOCHI JOMYCTHII CYIIECTBEHHBIC omnOKu. He
MOXXET  OTBETUTh HAa  JONOJHHUTEIbHBIE  BOMPOCHI,  IMPEUIOKECHHbIE
IIPENOJaBaTENIEM.

He3zaureno

B) llIkayia oneHMBaHNs KOHTPOJIbLHBIX padoT

[Ixana oreHuBaHUsg Kpurepuu onenuBanust

3auTeHo Bce mHAMKaTOphl AOCTHXKEHMH KOMIETEHLUH CPOPMHUPOBAHBI HA YPOBHE HE
HIKe 0a30Boro. JlaHsl OTBETHI Ha BCE TEOPETHUECKHE BOMPOCHL. Bee pacueTsl
BBINOJIHEHBI BEPHO U UMEIOT HE00XO0AMMBbIE OSCHEHMSI

Hesaureno Bce nHAMKATOPHI AOCTIKEHUI KOMITETEHIIMU C(HOPMHUPOBAHBI HA YPOBHE HIKE

6azosoro. B pacueTrax JONMYLICHbI OIJ_II/I6KI/I, H€O6XOI[I/IMBIG IOACHCHUA
OTCYTCTBYIOT, UMCIOTCHA omuOKu B TCOPCTUICCKHUX BONIPOCAX.

3. TunoBbie KOHTPOJIbHBbIE 32/IaHUSI M NHbIE MATePUAJIbl, He00X0AMMBbIE J1JIs1
OlleHKHU 3HAHWI, yMEeHHUI1, HABBIKOB, XapaKTEePU3YIOIIHUX ITANBI

(GopmupoBaHus KOMNIETCHIUI
Oranbl HOopMUPOBaAHUS TurnoBsie 3aaHus

Kona xommeTenmn,

HHAUKATOP

KOMIICTCHIIMHY, HHIUKATOPOB

(OLICHOYHBIC CPEICTBA)

OINIK-1 (OITK-1.1)

Oran 1. dopMupoBaHUe
TEOpETUYECKON 0a3bl 3HAHUN

- pelieHue 3a1a4 no oopasiy

Oran 2. @dopmMupoBaHuUE YMEHUN
(pemienue 3agauu o oopasiy)

- PEICHUE THUIIOBBIX Ha

IMPAKTUYCCKUX 3aHATUAX

3aga4

Oran 3. @opMuUpOBaHHE HAaBBIKOB

- KOHTpOJIbHAs paboTa: mepedyeHb 3a1ad

MPaKTUYECKOTO HCITOJIb30BAHUS | 110 BapUaHTaM (MeToguyeckue
3HAHUN U YMEHUU PEKOMEH/IAINN)

- 3aI[UTa KOHTPOJIBHOI pabOTEI
Oran 4. llpoBepka yCBOEHHOTO Hl P P ’

- BONPOCHI K DJK3aMe€HaM, 3a4ery
Marepuaia

(mpumnoxenue 1)

4. Meroanyeckue MaTepuaJbl, ONpee/siioniie Npoueaypbl OleHUBAHUS 3HAHUM,
YMEHHH M HABBIKOB

3aver

3adeT NMPOBOUTCA B 33JJaHHBIN CPOK, COTIIACHO rpaduKy yaeOHOTro mporecca. 3a4eT
mpoxoauT B ¢popme cobeceoBaHus 10 OMIeTaM, B KOTOPbIE BKIIOYAIOTCS TEOPETUUECKUE
BOIIPOCHI W 3a1ada. [Ipu BBICTaBJICHUW OIICHOK YUYWUTHIBACTCS YPOBEHB MPHOOPETECHHBIX
KOMITETCHIIUH CTYJeHTa. AyAUTOPHOE BPEMs, OTBEJICHHOE CTYACHTY, Ha MoaAroToBKy — 30
MUH.

IK3aMeH

[IpoBoauTCS B 3alaHHBIM CPOK, COTJIACHO Tpaduky yueOHOro mporecca. IK3aMeH
poXoauT B hopMe cobeceoBaHMs 1Mo OMIeTaM, B KOTOPbIE BKIIFOYAIOTCS TEOPETUUECKUE
BOMpPOChl. [Ipy  BBICTaBICHWM OIIEHOK YYUTBHIBAETCS ypPOBEHb MPHOOPETEHHBIX
KOMITETCHIIMHA CTYy/IeHTa. AyJUTOPHOE BpeMs, OTBEICHHOE CTYACHTY, Ha TOATOTOBKY — 30
MUH.
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KonTposbnas padora

OTO BHEAyIUTOPHBIN BHUJ CaMOCTOATENBbHOM paboThl cTyaeHToB. KoHTponbHas
pabota BKJItOYaeT B ceOsl 3a/ayd, OXBATBHIBAIOIIMX H3y4aeMble pa3ieibl MaTeMaTUKU.
PaboTa BbINONHSETCS MO BapHaHTaM, COTJIACHO IMocieaHed nudpe mudpa u craercs Ha
HPOBEPKY.

[Tocne mpoBepkr KOHTpOJbHAsE paboTa BO3BPALIACTCS CTYJACHTaM JUIs MOATOTOBKH
ee 3ammTe. 3anTa KOHTPOJIHHONW paboThl MPOBOIUTCS Ha SK3aMEHAIIMOHHON CECCUU U
ABIIIETCS OCHOBAaHMEM JUJIsl JOIyCKa CTyJEHTa K 2k3aMeHy. [Ipu 3amurTe KOHTPOIbHON
paboThl CTYAEHTHI JOJKHBI OTBETUTh Ha TEOPETUYECKUE BOMPOCHI IO TEMaTHKE
KOHTPOJIbHOM paOOTBHI.

TemaTuKka KOHTPOJIBbHBIX padoT

1 Kypc
KonTpoabnas padora Nel
Tema: DieMeHTHI BEKTOPHOU aJireOpbl, aHATUTUYECKON T€OMETPUH U JIMHEWHOMN anreOphl
KonTpoabnas padora Ne2
Tema: JludpdepenuunanbHoe 1 UHTErPaIbHOE UCUUCTICHHE.

2 Kypc
KonTpoabnas padora Ne3
Tema: ludpepenunanbupie ypaBHeHus. Psaapl.
KonrpoabHas padora Ne4
Tema: Teopus BeposTHOCTEN. MaTeMaTnueckas CTATUCTHKA.

IIpakTHUyeckune 3aHATHS

[IpakTrueckue 3aHATUS — METOJl PENPOAYKTUBHOIO 00yUYeHus, 0OecreurnBaromui
CBA3b TEOPUU U MPAKTUKH, COJNCUCTBYIOIINUNA BBIPAOOTKE Y CTYJIEHTOB YMEHHI U HaBBIKOB
NPUMEHEHUS 3HaHUH, MOTYYEHHBIX Ha JIEKIIUHU U B XOJI€ CAMOCTOATEIbHON pabOTHI.

[Tpu npoBeneHNN MPAKTUYECKUX 3aHATHI CTYACHTAM Mpe/jiararoTcs JBa Bua 3a1au
10 TeMaM, OTBEJCHHBIM Ha MPAKTUYECKOE 3aHSTHE:

- TUIOBBIE 3aJ]aud, 00pa3libl, PEUICHUsS KOTOPBIX ObUIM PACCMOTPEHBI Ha JIEKIMH,
IIPY UX PEIICHUU MPUMEHSAETCS OAHO MpaBuio (hopmyna, 3aKOH);

- 33/1a4y, TpeOyrolue sl PelIeHUs] TPUMEHEHUsI HECKOJIbKUX ImpaBui (hopmy,
3aKOHOB), MocTpoeHusi rpadukoB. Kak mpaBuio, oOpas3iibl Takux 3ajad Ha JEKIUSIX He
paccMaTpUBaIOTCS.

JAuckyceus

[Tpu mpoBeaeHNN TUCKYCCHH CTYIEHTaM Uit 00CYKIEHUS MPEJIararoTCsl BOPOCH
0 TeMe, OTBEJCHHON Ha MPaKTHUYECKOE WJIM JIa0OpaTOpHOE 3aHsTHE (COryiacHO pabouei
nporpaMme y4eOHOH mucuuIuinHbl). [Ipr oTBEeTE Ha BOMPOC CTYACHT JOJDKEH PaCKpPBITh
TEMY, YKa3aTh Pa3MEPHOCTH UCTIOIb3YEMBIX (DU3NYECKUX BETUYMH M UX CMBICIL.
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Ipuiaoxenue 1

BOIIPOCHI K DK3AMEHY
1 kypc (1 cemectp)

Bonpocs! 151 npoBepku ypoBHsi 00yueHHocTH «3HATD»

1. Onpenenurenn BTOPOro U TpeTbero nopsakoB. CBoiCcTBa onpeaenuTenei.

2. ®opmynbl Kpamepa s pelieHus CUCTEM TPEX JIMHEHHBIX YPaBHEHUU C TpeMs
HEW3BECTHBIMHU.

3. Omnpenenenne Matpuilbl. Buasl matpu. JlelicTBus HaJ MaTpUIIAMH.

4. MuHOpHBI U anredpandeckue JOMOJHEHUSI MATPULL OINpeaesieHrne, (popMyIibl s
BBIYHMCIICHHS.

5. O6parHas MaTpulia. AJTOPUTM HaXOKJIECHUSI OOpaTHON MaTPHIIbI.

6. JIunelinas He3aBUCUMOCTh BEKTOPOB. basnc B mpocTpaHCTBeE.

7. CucreMbl m JHMHEWHBIX YpPAaBHEHHMH C N HEU3BECTHBIMH: pa3pelIMMOCTh U
OIIpeIeNIEHHOCTh. DJIE€MEHTApHbIE TPEOOPa30BaHUs CUCTEM.

8. Panr matpuipl, Ga3uMCHBII MMHOp, 3JIEMEHTapHbIE NPEeoOpa30BaHUS MATPHILL:
olpeseNieHus], TeopeMa o 6a3MCHOM MHUHODE.

9. Meton 'aycca penieHust CUCTEM m JIMHEWHBIX YPaBHEHUI ¢ N HEU3BECTHBIMH.

10. BekTopbl: OCHOBHBIE TIOHATHUS, AEUCTBUS HAJl BEKTOPAMHU U UX CBOMCTBA.

11. JIuneiiHO He3aBHCHMbIE BEKTOPHI U UX cBoiicTBa. [lonsTue 0asuca. [lexaproas
CUCTEMA KOOpIMHAT.

12. CxansipHOoe pon3BeCHIE BEKTOPOB U €TI0 CBOMCTBA.

13. BexTopHoe mpoun3BeneHrne BEKTOPOB U €T0 CBOMCTBA.

14. CMemiaHHOE POU3BEACHUE BEKTOPOB U €r0 CBOKCTBA.

15. PaznuyHble BUJIbI YpaBHEHUHN NPSIMON Ha IJIOCKOCTH (00111ee; Yyepe3 JIBE TOUKH;
[0 TOYKE W BEKTOPY HOPMAJM; MO TOYKE M HANPABISIIOUIEMY BEKTOPY; MO TOYKE W
NEPIEHINKYIAPHO JaHHOM NPSMOM; C YIVIOBBIM KO3((UIMEHTOM; B OTpe3Kax; My4OK
npsMbIX ). [Ipumepst.

16. Yron mexy npsMbIMu Ha Tiockoctu. [Ipumep.

17. PaccTostHue OT TOUYKH 110 TockocTu. [Ipumep.

18. KpuBble BTOpOTrO TMOpSAKA: OKPYXHOCTh, JJUIMIC, Tumnepbona, mapadoa.
OcHOBHBIE 2JIEMEHTHI U TpadUKH.

19. IonsspHbIe KOOPAMHATHI TOUYKH HA MIIOCKOCTH, UX CBSI3b C J€KAPTOBBIMH.

20. PaznuuHble BUJIBI YpaBHEHHUS IUIOCKOCTH B MPOCTpaHCTBE (0O0Iee ypaBHEHUE;
yepe3 TpU TOYKM; MO JBYM TOYKAM U KOJUIMHEAPHOMY BEKTOpY; MO TOYKE U JIBYM
KOJUIMHEAPHBIM BEKTOpaM; IO TOYKE W BEKTOPY HOpPMaliM; B OTpE3Kax; B BEKTOPHOM
dopme; mydok miockocrteit). [Ipumepsr.

21. PaccTosiHUE OT TOYKH JI0 TNIOCKOCTH. YTOJ MEXIY IIOCKOCTSIMHU.

22. YpaBHeHHE MPSIMON B MPOCTPAHCTBE (IO TOYKE M HANPABISIIOUIEMY BEKTOPY;
yepes3 JBe TOUKHU; o0liee ypaBHEHHE).

23. Yron Mexay NpsMbIMHU B POCTPAHCTBE. YTOI MEXKIY MPSIMON U TNIOCKOCTBIO.

24. TToBepXHOCTH BTOPOTO MOPSIIKA.

25. [lpumepsl  4yHMCIOBBIX  MHOXecTB.  Harypanbhble  uucna.  [Ipunnun
MaTeMaTUYECKOM MHIAYKUUU: CYyTh METO/Ia MATEMATHYECKOW WHIYKLWHU, aIrOpUTM (HA
KOHKPETHOM IIpUMeEpe).
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26. KommuiekcHple  uucna. JlelicTBUs ~ HaJg ~ KOMIUIEKCHBIMM — 4YHMCIaMU B
anrebpanueckoit hopme.

2. N300paxkeHne KOMIUIEKCHBIX yucen. JleldcTBUs HaJ KOMIUIEKCHBIMU YUCJIAMH B
TPUTOHOMETPUUYECKOU popme.

28. BenlectBeHHast (QyHKIUS BELIECTBEHHON MEPEMEHHOMN: ONpPENEIEHUE, CIIOCOOBI
3aJlaHusl, IPUMEPBI.

29. Cnoxwnas ¢pysakius. [Ipumepsr.

30. Apudmernyeckue onepanuu ¢ GyHKIUIMHU, CBOKWCTBa oneparuil. [Ipumepsr.

31. CpoiicTBa GyHKIHMIT: CHMMETPHS, IEPUOTUIHOCTb.

32. CroiicTBa (HyHKIIHA: MOHOTOHHOCTh. MOHOTOHHOCTHh KOMITO3HITHH.

33. Uucnosas mocnenoBareiabHOCTh. OmnpeseneHue mnpezena Mmociae 0BaTeIbHOCTH.
CaoiicTBa npeenos.

34. beckoHEYHO Majbie MOCIIEIOBATEILHOCTH H X CBOMCTBA. CBOMCTBA MPEIEIIOB,
BbIpaKCHHbIE PABEHCTBAMHU U HEPABEHCTBAMU.

35. CBsi3p MeXy CXOAMMOCTBIO M OTpaHHMueHHOCThIO. Teopema Beliepmirpacca,
bonwsuano — Beriepmrpacca.

36. beckoneuyHo 0oJbIIMe mocieqoBaTeIbHOCTH. CBONMCTBA OECKOHEUYHO OOJIBIIHNX,
UX CBA3b C 0ECKOHEUYHO MaJIbIMU [TOCIIE0BATEIbHOCTSAMHU.

37. CBoiicTBa OECKOHEUHBIX MTOCIIEI0BATEIbHOCTEN, BUbI HEOTIPEAETICHHOCTEN.

38. Omnpexnenenne npeaena Gyuakmuu mo I'eitae u mo Komm. [Ipumepsr.

39. OxprocToponnue npeensl. CBOMCTBa MPEAeToB (PYHKIIHH.

40. beckoHeyHO Mamnble W OECKOHEYHO Oonpiive (YHKIUH. 3aMedaTelbHbIe |
TMIOJIC3HBIE TPEICITbI.

41. CpaBHeHUE OECKOHEYHO MajibIX. DKBUBAJIIEHTHbIE OECKOHEUHO MaJlble.

42. HenpepsiBHOCTH GyHKIHI. CBOMCTBAa HEMPEPHIBHBIX (PYHKIIUHA.

43. Touku pa3pbiBa QYHKIIUN U UX KiIaccupuKarims.

Bonpocsl asst npoBepku ypoBHs 00ydyeHHOcTH «YMETD»
. Beruuciienue onpenenuresie BTOporo U TpEThEro NopsiAKOB.
. Pemienue cucreM nuHelHBIX ypaBHeHUH Mo popmynam Kpamepa.
. Pa3noxeHue BEKTOpOB 10 0a3HUCHBIM.
. Bprunciienue CKasipHOro Npou3BeAEHUs B TPEXMEPHOM IPOCTPAHCTBE.
. Beruncienue qyiMHa BEKTOpa U yIila MEXKIY BEKTOPAMMU.
. BerunciieHne BEKTOPHOTO U CMENIAHHOTO MTPOU3BEAECHUN BEKTOPOB.
. CocTaBiieHHE YypaBHEHHMH IMPSMOKM Ha IUIOCKOCTH IO PAa3JIMYHBIM 3aJlaHHBIM
DJIEMEHTAM.

8. Beiuncnenue yria MeXIy HOpSMBIMH. YCTaHOBJICHHE MapajIeIbHOCTH U
NEPNEHINKYJAPHOCTH JBYX NPSAMBIX. BpIUKCIIEHUE pACCTOSIHUSA OT TOUKH A0 MPSIMOA.

9. IlpuBeneHrue ypaBHEHHUI KPUBBIX BTOPOTO MOPSAKAa K KAHOHUYECKOMY BUAY U
YCTAaHOBJICHHE TUIIA KPUBOU BTOPOT'O MOPAAKA I10 YPABHEHHUIO.

10. IlepeBo MONSIPHBIX KOOPAMHAT B JIEKAPTOBBIE  OOPATHO.

11. CocTtaBneHue ypaBHEHHUs INIOCKOCTH MO Pa3IN4YHbIM 3JI€MEHTaM.

12. CoctaBnenue ypaBHeHHsI IPSMOM B MPOCTPAHCTBE IO 33JaHHBIM 3JIEMEHTaM.

13. Briuucnenue yria MexIy IUIOCKOCTSIMH; yIia MEXAY MPSMBIMH; YIila MEXKIY
IIPSIMOU U INTIOCKOCTBIO. Y CTAHOBJIEHUE NAPAJUIEIbHOCTH U NEPIICHINKYIISIPHOCTH.

14. BeinonHeHue JEWCTBUM Haja MaTpULlAMHM: YMHOXKEHHE MATpHUIl Ha 4YHUCJIO,
CJI0’KEHHUE U YMHOKEHUE MaTpull. TpaHCIOHUPOBAHUE MATPHILI.

~No ok~ WN PP
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15. BerurciieHue onpeneauTeneil 1 — ro nopsaka.

16. Haxoxxnenune oOpaTHOM MaTpHIIbI.

17. Penienue cUCTEM JIMHEWHBIX YPaBHEHU MaTPUYHBIM CIIOCOOOM.

18. BerurciieHne paHra MaTpHIlhl ¢ IIOMOIIIBIO JIEMEHTAPHBIX MTPeoOpa30BaAHMIMA.

19. Pemenue cucteM JUHEHHBIX ypaBHEHUM MeToioM ["aycca.

20. Haxoxnenust oOpaTHO# MaTpullbl MeTogoM [ aycca.

21. [IpuBenenue KBaJApaTUIHBIX (POPM K KAHOHUYECKOMY BHU]LY.

22. JleficTBUA HAJl KOMIUIEKCHBIMHU YHCIIAMHU.

23. Paznoxenue MHOroueHa ¢ IeUCTBUTEIIbHBIMU KO3 UIIMEHTaAMU Ha JTUHEHHbIC
U KBaJIpaTUYHbIC MHOKUTEIIH.

24. BoluucieHue npeeioB YUCIOBBIX MOCIEI0BATENbHOCTEH.

25. BrraucieHne mpeienoB UCIob3ys CBONCTBA 0ECKOHEYHO MAaIbIX.

26. PackppITHEe HEOTPEICTICHHOCTEH Pa3TNIHBIX BUIOB.

27. HaxoxxieHrne 0OTHOCTOPOHHUX MPEEIoB (PYHKITUH.

28. UccnenoBanne GpyHKIMN HA HETIPEPHIBHOCTb.

29. HaxoxxeHue To4YeK pa3pbiBa GyHKIIMH U OTPEICIIEHUE THITA TOUYKH pa3phIBa.

30. Ilpumenenne cBOMCTB (PyHKIINIA, HEMPEPHIBHBIX HA OTPE3KE.

Bonpocsl amst npoBepku ypoBHsi 00ydeHHOcTH «BJIA/TETD»

1. Jlausr Bextopst @ = 21+ ] u b =7 — j + 2k. Haittu Bextop 71 = 5d + 2b u ero
JUTHHY.

2. lauwr BekTopbid (1; 2; 3), 6(-1; 0;3),c(2;1;-1)m 6(3; 2; 2) B HEKOTOPOM
0asuce. Iloka3aTh, 4TO BEKTOpHI &, bu ¢ o0pa3yroT 0a3uc M HaWTH KOOPJIWHATHI
BEKTOpa d B oTOM Gasuce.

3. Haiitu (58 +3b)(2d - b), ecmn [d]=2, [p|=3, aLb.

4. Haiitn yron mexny Bextopamu au b, ecmm a=1 +2] +3K, b =61 +4] —2K.

5. HaifT ckaspHOe Mpou3BeieHHe BekTopoB 2d-+30 +4C u 53 +60 +7C, ecim

6. Haiftu BeKTOpHOE Ipom3BecHIe BeKTopoB d =21 +5] +ku b= +2] -3k .

7. Hokasate, uro Bektopel a=7i —3j+2k, b=31-7]+8
KOMILIAaHAPHBI.

8. Haiitu yronm mexay npsmoi 3Xx +yV —6 =0 u npsmoii, npoxopsiiei depes
toukn A(—3;1)u B(3;3).

9. CocraBuTh YypaBHEHHE TmpsMOi, mpoxomsmeii uepes Ttouky A(1;3) wu

OTCEKAOIIEH OT OCU OpAMHAT OTpe30K b = 4,
10. lanbl KoOpAWMHATHI BEPIIMH TupamMuabl A;, A;, Az, As. Halitu momanb rpanu
A14,A43 n 06beM mupamuel. Caenath 4epTeK.
A41(4,2;5), 42(0;7;2), A3(0;2;7), A4(1;5;0).
11. CocTaBuTh YypaBHEHHE NEPIEHAUKYJSAPA, NPOXOMASAIIEr0 Yepe3 CepearHy
orpe3ka AB, ecmu A(L3); BBL).
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12. CoctaBuTh ypaBHEHUS MPsIMOM, Tpoxosiieit uepe3 1. M, (2;3;-1) u M, (3;14) u
yKa3arh kakas u3 T. A B,C,D,E nexut Ha 3Toil ipsiMmoil. Criesiath 4epTex.

a) A(5,—314); 6) B(5;14;-3); B) C(-3;5;14) ; ) D(-3;14;5); n) E(14;-35).

13. CocTaBuTh ypaBHCHHE U TIOCTPOUTH JIMHHWIO, PACCTOSIHUS KaKIOW TOYKH
KOTOPOU OT Hauasa KoopAuHaT U oT ToukH A(5; 0) otHocsTCs Kak 2:1. CaenaTh 4epTex.

14. Haiitu koopAMHATHI [IEHTPA U PAANyC OKPYKHOCTH, €CIIU €€ YpPaBHEHHE 3a/1aHO
B BHze: 2X° + 2y* — 8x + 5y — 4 = 0.

15. CocTaBuTh ypaBHEHHE MPSIMOM, MPOXOJAIIEH yepe3 JeBbli (POKYC M HUKHIOIO

2 2

BEPLIMHY JJUINAICA, 3aJaHHOT0 YPABHEHUEM: ;(—5 + i/_G =1.

16. CocraBuTh ypaBHEHHE dyutuIica, eciau ero ¢okycel F1(0; 0), Fy(1; 1), 6onpias
OChb paBHa 2.

YpaBHEHUE KPUBOM B MOJSAPHOM CHCTEME KOOPAMHAT UMEET BUI: I :L. Haiitn
4 —-5cosp
YPaBHEHHUE KPUBOHM B JIEKAPTOBOM NPSAMOYI'OJIBHOM CHCTEME KOOPAMHAT, OIPEIEIIUT THUII
KPUBOM, HAlTH QOKYCHI U SIKCUEHTpUCUTET. CXEMaTUYHO OCTPOUTH KPUBYIO.
17. CoctaBuTh ypaBHEHHME MHOXKECTBA TOYEK, I KaxJ0H U3 KOTOPBIX

BBINOJIHSETCA crenyromee ycnopue: paccrosaue 10 Touku A(0,2) pasno paccrosaumio 1o
npsmoit y — 4 = 0.
18. HaiiTh kaHOHWMYECKOE ypaBHEHHE, €CITu TpsAMas 3aJaHa B  BHJE:
2Xx—-y+3z-1=0
o9X+4y—-z-7=0
19. Haiitu ypaBHEHHE TIJIOCKOCTH, TPOXOoasIieit yepes Touku A(2, -1, 4) u B(3, 2, -
1) mepneHANKYISIPHO TUIOCKOCTU X + Y + 272 — 3 = 0.

1 2 5 2
20. JTaHbI MaTpHUITLI A = 3 4/ B= 1 3) Haiitu det (AB).

21. Manbl matpunsl A u B. Beruuciurs 4 - B

2 2 3 2 6 3
A=|1 -1 0| B={(3 2 3
-1 2 1 4 3 4

1 0 3 1 -1
22. Jauel Mmatpunel A = |2 4 1|,B=|3|,C=| 2 | u gucno o = 2. Haiitu
1 -4 2 2 1

A"B+aC.
23. Pemuth cuctemy no hopmynam Kpamepa
x+y—3z=10
:3x+ 2y +2z=-1
XxX—y+bz=-2
24. Jlana matpuna A. Halitu matpunty A-1 u yctaHoButh, uto A A-1=E.

2 2 3
A=11 -1 0
-1 2 1
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25. HaiiTu oO1iiee pelieHre CUCTEMBI JIMHEHHBIX YpaBHEHUI MeTo0M [aycca

xl+xz+3?€3—2x4‘+3x5= ‘q‘
ZX1+ZXQ+4XE_X4‘+SXE = 6

n
26. Jlokazatb, YTO MOCJIEI0BATEILHOCTh {Xn}=2— MOHOTOHHAs1 BO3pACTAIOIIAS.
n+

27. BeISICHUTH SIBJIIETCSL BO3pacTalolled WM YOBIBAIOIIEH ITOCIIEI0BATEIBHOCTh

=N
k=

D" o

28. Jlokasathb, 4TO Ipe/e mocieaoBareasHocta lim =

n

29. Haiitu npenensl GyHKIIUN, HE TTOJIB3YACH TpaBMiIoM Jlomurars.

1-2x 1+ x—+1-x . 1—cosx
im im-———>~

im I I x
a) X—0 3)(_2 ,6) x—0 3X , B) x—0 5X2 ,F) Ilm(x+3)

30. 3amana ¢ynkmus y=f (x). Haiitu Toukm pasppiBa (QYHKIMH, €CIH OHH
cymecTByIOT. CenaTh CXeMaTHIEeCKAN YePTExK.

X+4, x<-1

f(X)={x*+2, —-1<x<I

1.

2X, x>1.

1 kypc (2 cemecTp)

Bomnpocs! ajis1 npoBepku ypoBHsa o0yueHHocTH «33HATDH»
Onpenenenue npou3BOAHOW GyHKIMU. ['eomeTpudeckuii u  (Quznueckuit

CMBICJI IIPOU3BOTHOM.

2.

[IpaBuna nuddepeHurpoBanuss W TaONMIIA TPOU3BOJHBIX OCHOBHBIX

AJIEeMEHTapHbBIX PYHKIUH.

3.
4.
S.

[IpousBoaHasi 0OpaTHOM U CIOKHON HYHKUHUU.
[IpousBoaHas GyHKINH, 3aJaHHON TAPAMETPUUYECKH.
Huddepenuman QyHKUIMU, €ro TreoMeTpUYEeCKUd U (PU3NYECKUl CMBICI.

NuBapuantHOCTh (popMBI IepBOTO nuddepenuana.

6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.

[TpousBoanbie 1 AU EpeHITUATBI BBICITUX MTOPSIIKOB.

[IpaBumo Jlonurarts.

®opwmyna Tennopa.

MonoTtonHbIe QyHKITUU. TeopeMbl 0 MOHOTOHHBIX HAa UHTEPBaje (PYyHKIIHSIX.
OkcTpemyMbl hyHKIMA. HeoOXoaumbIe yCIOBHS SKCTpEMyMa.
BrimykiiocTs 1 BorHYyTOCTH rpaduka Gynkmun. Touku neperuoda.
ACHUMIITOTHI KPUBBIX.

O6m1as cxeMa uccieoBaHus GyHKIMU U IOCTPOEHUE ee rpaduka.
[TepBooOpaznas ¢ynkiuu. HeonpeaenéHHbIM HHTErpall, €ro CBOMCTBRA.
Henocpencrsennoe nnterpupoBanue. MiaTerprupoBanue noacTaHOBKOM.
HNHTerpupoBaHue 1o 4acTsM.
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17. VHTerpupoBaHHUe MPOCTEUIINX PAIMOHATIBLHBIX IPOOCH.

18. HurerpupoBaHuE€ palUMOHAIBbHBIX (QYHKUMA MYTEM  pa3IOKEHUs Ha
npocTenime Apoou.

19. HaTerpupoBaHue paliMOHAIBHBIX (DYHKITHH.

20. HuTterpupoBaHHEe TPUTOHOMETPUUECKUX (DYHKITUH.

21. UurerpupoBaHue UppaliOHATBHBIX byHKUIMMA C MOMOIIBIO
TPUTOHOMETPUUECKUX TMOJCTAHOBOK.

22.  Omnpenen€HHBIM HMHTErpaj, Kak Mpeaen HHTerpaJbHOM cyMMbl. OCHOBHBIC
CBOICTBa ONpeeIEHHOTO HHTETpaa.

23. IlpousBogHas WHTErpaja Mo MEPEeMEHHOMY BepxHemy mnpeneny. dopmyna
Herorona-Jlelitbunna. Beruncienne onpeneaéHHOro HHTerpana

24.  HecoOctBennsie unterpaisi [ u Il pona.

25. OyHKIMH HECKOJBbKUX TEPEeMEHHBIX, O0OJacTh OIpeneseHHs], CIIOCOOBI
3ananus. [Ipenen Gpynkium B Touke. HenmpepbhIBHOCTS.

26. YacTHble mpupalieHUsi U YacTHBIE MPOU3BOJHBIC. ['€OMETPUUECKUI CMBICI
YaCTHBIX IPOU3BOIHBIX (PYHKIIUU JABYX MEPEMEHHBIX.

27. Ilonnoe mpupaiienue u nonHeld Auddepenman. KacarenpHas miockocTh U
HOpPMaJIb K MIOBEPXHOCTH.

28. T'eomerpuueckuii cMbica TMOJHOro Juddepennrana GyHKIUH — JIBYX
MEPEMEHHBIX.

29. YacTtHple mpou3BOAHBIE U ANQdepeHnraIsl BRICIUX MOpsAakoB. Teopema o
HE3aBHCHMOCTH YaCTHBIX MPOU3BOIHBIX OT MOpAAKa UG HepeHIINPOBAHMS.

30. DOkcTtpemMyMbl (YHKIIMH HECKOJIBKUX MEepeMEeHHbIX. HeoOxoaumbie ycaoBws.
DopMyIUpPOBKA JOCTATOYHBIX YCIOBHUU.

31.  VYcnoBHbIM dKcTpeMyM. Metoa MHOXuUTeNeH Jlarpamxka.

32. IlpowsBogHas TO HAaMpaBICHUIO M TPAAMEHT, WX CBA3b. | eoMeTpHUecKHid
CMBICJI TPaJIUCHTA.

33.  JIBoiiHbIC HHTETpAJIbI: UX CBOMCTBA.

34.  TpoiiHble UHTETPAJBI: X CBONCTBA.

35. 3ameHa mepeMeHHBIX B TPOWHBIX UHTETpaJIax.

36. T'eomerpuueckue NMPUIOKEHUS KPATHBIX UHTETPAJIOB.

37. ®DusnvecKue NPUIOKEHUS KPATHBIX WHTETPAJIOB.

Bomnpocs! a5t npoBepky ypoBHs o0yueHHocTH «YMETD»
1. Beraucnenne mpou3BOgHON (HYHKIIUHU TIO0 ONPENCTICHUIO W C TIOMOIIBIO MPaBUI U
TaOJIUIIBI TPOU3BOTHBIX.
2. CocTaBlieHHE ypaBHEHHMS U TOCTPOCHHME KacaTelbHOW W HOpMaId K Trpaduky
GyHKUHUU.
3. [IpencraBnenne CclnoXHOW (QYHKIMM B BHIE KOMIIO3UIIMM  OCHOBHBIX
AIIEMEHTAPHBIX (PYHKITUH.
4. BeraucieHre mpou3BOAHBIX CIOKHBIX (DYHKITHA.
5. Boruncnenue nuddepennmana GyHkumu.
6. Boruncnenue npon3BoAHBIX U AUPHEPEHIINATOB BBICIINX TOPSIAKOB.
7. IlpencraBnenue GhyHKIMA ¢ ToMOIIbi0 hopmyinbl Teinopa.
8. Omnpenenenrie MOHOTOHHBIE (DYHKITUH.
9. HaxoxieHne 3KCTpeMyMOB (DYHKITUH.
10. Beruncnenne HauboJIbIIIET0 1 HAUMEHBIIETO 3HaYeHUH (DYHKIIMN Ha OTPE3KE.
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11. Onpenenenue BeIMYKJIOCTh rpaduka pynkiuu. Haxoxaenue Touek neperuoa.

12. HaxoxaeHue aCuMOTOT KPUBBIX.

13. HaxoxaeHue npou3BOIHON BEKTOPHOU (PYHKIUS CKAJIIPHOTO apryMeHTa.

14. Onpenenenue NPUHAAIEHKHOCTH TOUKH KPUBOH, 3aJJaHHON TapaMeTPUUYECKH.

15. BrrurciieHue mpou3BOAHON MapaMeTpruuecko PyHKIUH.

16. [Ipumenenue jgorapudmudeckoro auddepeHIIMpoBaHusI.

17. UccnenoBanue GyHKIIUHN U TIOCTPOCHHE €€ Tpaduka.

18. BrrurciieHne nHTerpaia HeMmoCPEICTBEHHBIM HHTETPUPOBAHUEM.

19. Briuucnenue uHTErpasia noCTaHOBKOM.

20. Bpruucienne nHTErpaia mo yacTsim.

21. BeluncaeHne nHTerpata oT MPOCTEUIINX PALIMOHAIBHBIX JPOOCH.

22. BeluncieHne WHTErpalia OT PalMOHANBHBIX (PYHKIMH MyTEM pa3lioKEeHUsS Ha
MpoCTEeUIIne APOOH.

23. Boluucienue UHTErpaia OT palMoOHaIbHBIX (QYHKIIUM.

24. BeluucieHue HHTerpaisa OT TPUrOHOMETPUYECKUX (DYHKITHMA.

25. Boluucinenne wuHTETrpajga OT HUPPAUOHANBHBIX (QYHKIUHA C  MOMOIIBIO
TPUTOHOMETPUUYECKHX MOJACTAHOBOK.

26. Boruucienue onpenenéHHOro HHTerpaia

27. Boruucnenue HecooctBeHHbIX unterpanos I u 11 pona.

28. IlpunoxxeHusi ompeAenEHHOT0 MHTETpajia K BBIYMCICHHUIO TJIOMAACH TIOCKUX
duryp.

29. IlpunosxeHus onpeaenEéHHOro HHTETpaia K BHIYUCICHUIO JJTUH IyT KPUBBIX.

30. Ilpunoxxenusi ompeAenEéHHOT0 HMHTErpaja K BBIUMCICHUIO OOBEMOB Tel H
TIoIIaiel TOBEPXHOCTEH BpaIeHHUS.

31. Haxoxnenue o0nactu onpeaeneHus: GyHKIINH HECKOJIbKUX MEPEMEHHBIX.

32. Bpruucnenne npeaen GyHKIINH HECKOIBKUX TICPEMEHHBIX B TOUKE.

33. UccnenoBanue GyHKIIMN HECKOJIBKUX MIEPEMEHHBIX HA HEMPEPHIBHOCTD.

34. BoluucieHne 4acTHBIX MPUPAIICHUN U YACTHBIX TIPOU3BOJIHBIX.

35. [TocTpoenue kacaTeIbHON MIIOCKOCTH U HOPMAJIA K TIOBEPXHOCTH.

36. IIpubnkEéHHBIC BRIYMCICHUS C TTOMOIIBIO TTOTHOTO Auddepenimana.

37. BoluucieHune 4acTHBIX MPOU3BOAHBIX U AU(PHEPEHITNATOB BBICITUX MTOPSIKOB.

38. UccnenoBanue GyHKIIMN HECKOJIBKHUX MTEPEMEHHBIX HA YKCTPEMYM.

39. HaxoxaeHue yCIOBHOrO JKcTpemyM. [IpumeHeHue wmeToaa MHOXKUTEIeH
Jlarpanxa.

40. Berancnenue mpou3BOIHAs IO HAMIPABJICHUIO U TPAJUCHTA.

41. JIBoliHbIC MHTETPAIBI: BEIYMCIICHUE B IEKAPTOBBIX KOOPIUHATAX.

42. 3aMeHa TIEPEeMEHHBIX B JBOMHBIX HMHTErpajax: MEepexoa OT JIeKapTOBBIX
KOOPAHMHAT K MOJIIPHBIM KOOPAMHATAM.

43. TpoiitHble HHTETPAJIbI: BBIYUCIICHUE B IEKAPTOBBIX KOOPAUHATAX.

44, 3ameHa TEPEMEHHBIX B TPOMHBIX MHTErpaliax: MEepexoJl OT JIeKapTOBBIX
KOOPJIMHAT K MIWJIMHAPHUIECKUM U CHEPUUCCKIM.

45. I'eomeTpryecKre MPUIOKEHNS KPATHBIX HHTETPAJIOB.

46. Ou3nvecKre IPIIOKEHUS KPATHBIX HHTETPAJIOB.

Bonpocsl anst nposepku ypoBHs o0ydyeHHocTH «BJIA/IETDH»
CryaeHT NODKEH BIAJETh HaBbIKAMU IPUMEHEHUS MAaTEMAaTHUKH, IO3BOJIIIOLIUMU
peliaTh TUIOBBIE 33Jaud IO MaTeMaTHKE, MPEACTABICHHbIE B KOHTPOJIbHBIX paboTax.
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[Tpumeps! 3anau:

dy

1. Haiftu npou3BoiHbIE d_ JTAHHBIX (QYHKITHHA
X

a)y =arccosvx;6)y =1In ctgg; B) X =2t° +t, y=Int.

2. Haiitu v/ | ecnm x% + y? = 1.

3. Haiitu d*y, eciiu v = e3*,

4. Haiitu ipenensl GyHKINH, TPUMEHssl mpaBuio JlomuTans.
1-2sinx . COS2X

————; 0) lim .
or 1-+/3tgx 7 of 1-tgx

5. Haiitn HamOoJblllee ¥ HauMeHbIee 3HadeHHs QyHKiuu Y= f(X) Ha oTpeske
[a;0]. () =x3-12x+7; [0;3].

a) lim

9x
>

6. Haifti acuMnOTOTHI ¥ MOCTPOUTD IpaPuK QYHKIIHHU y = 5

x> —=2x+3

7. HaifTu acUMOTOTBI ¥ IOCTPOUTD rpa@uK QyHKIUU y = 5
x+

2
8. TIpuMeHss HEOCPEICTBEHHOE HHTETPHPOBAHNE BRIIHCIUTE: | (5X° +7X ——)dX.
P p pHup
X

9. Beruncauts Ix(xz +1)*"? dx.
10. Berauciauts _[ x% sin xdx .

11. Beruuciaure jezx cos xdx .

J2-x% /24 x2

Va-x*
dx
J=x%-2x+8

dx.

12. Beruucnurh J'

13. Beruucnurh .[

14. BBIUNCIUTD .[327)(—;24
X% —5X +
dx

15. Berunciaure J.4sin T3S xTE"

16. Ber4uciuTh mIomaas GUrypsl, OrpaHHYeHHON TUHUAME: Y =—X°, X+ Y +2=0

2 e;
17. Ber4ucnuTh onpeeaeHHbId HHTErpall: J dx

1

+

00
18. Beruncnuth HeCOOCTBEHHBIN HHTETPAT: j
0

NN

19. BeluncnuTh onpeeeHHbIN HHTerpal Ix sin xdx;
0

20. Haiit o6mactpb onpeaenenust QyHKIuK: U= /X" +y> —1
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— (%2 2 y2) (e (C+Y)
21. Haiitu sxctpeMyMsl GyHKImu: ~ — (X" +y°)(e -1)

o
22. HaiiT 4YacTHYIO IPOHM3BOAHYIO BTOPOro Mopsiaka (GYHKIUH: Xy , €cliu
u=In(tg(x+Yy))
0%z

23. HaifTu d4acTHYI0 TPOM3BOJHYIO BTOPOTO MOpsAKa (YHKIUU: OXay , €CIH
z=x’In(x+Y)
o’u
2
24. HaliTu 4YacTHYIO MPOU3BOJHYIO TPETHETO MOPAAKA (YHKIIMU: OX 8y, eciu
u=sin(x+cosy)

25. BeraucanTs TpUOIMKEHHO \jSEO’OZ +2,03*, wcxoms W3 3HAYCHHIA byHKIIUN

z=45e"+y* npu x=0,y=2.

x> x 1 1
26. ITokazath, 4ro (QyHKOMA Z :2—+§+——— YIOBIETBOPSET YPABHEHHIO
y Xy
,00  ,01 X
X —+y? ==
OX oy 'y
27. BeI4uCIIUTh j I e cosydxdy, ecnm o6macte D — mpSIMOYTOIBHHK

D
0<x<7z 0<y<x/2.

2z a
28. BeIYMCIUTh MOBTOPHBIM HHTETPAT: J. cos’ xdx _[ ydy .
0 0

29. BbIUHCIUTE ”yln Xdxdy, ecmu ob6macte D orpaHuuyeHa JIMHHUAMU
D

Xy =1, y:«/;, X=2.
e In x
30. MI3MeHUTh TOPSAAOK HHTETPUPOBAHHS Idx I f(x,y)dy.
1 0

2 Kypc
BOITPOCBHI K BAYETY

Bomnpocs! ajs1 npoBepku ypoBHs o0yuyeHHoctu «3HATD»

1. [IpeAMET 1 OCHOBHBIE OIPEACIICHUS] TEOPUH BEPOSATHOCTEH.

2. Knaccuueckoe — ompeneneHue  BeposATHOCTH.  CBoilcTBa ~ BEpOATHOCTH,
BBITCKAOIIHE U3 KJIACCUYECKOTO0 onpezeneHus. [Ipumepsr.

3. CratucTuyeckoe OIpeneeHe BEpPOATHOCTH, €ro OCOOEHHOCTH U CBSI3b C
KJIACCUYECKHUM OIIPENIEIICHUEM.

4. TlonHast Tpynma HECOBMECTHBIX COOBITUH, MPOTHBOIOJIIOXKHBIE COOBITHS,
CBONMCTBA UX BEPOSITHOCTEM.
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5. 3aBUCHMBIE U HE3aBUCUMBIE COOBITHS. Y CIIOBHBIE U O€3yCIOBHBIE BEPOSATHOCTH.

6. Teopembl yMHOXKEHHUS BEPOSITHOCTEH.

7. TeopeMbl CI0XKEHUS BEPOSITHOCTEH.

8. ®opmyna nosHOM BeposaTHocTH. Dopmyia baiieca.

9. KomOuHaTtopuka: pa3MelleHHs, COYETaHUs, IE€PECTaHOBKU. Pa3menieHus,
COUYETaHUs U IIEPECTAaHOBKHU ¢ MOBTOpeHUAMHU. [Iprmepsl.

10. Cnyuaiinple BEIMUWHBI U CIydailHble COOBITHS. JIMCKpETHBIE U HEMpPEpPHIBHBIC
CJIy4allHbIC BEJIUYUHBI.

11. 3akoH pacnpeneseHus Cay4alHON BEIUYHHBI U CIOCOOBI €T0 3aaHMS.

12. UncnoBble XapaKTEPUCTHKHU CITyYalHbIX BETHYUH.

13. HauanbHble U IEHTPATbHBIE MOMEHTHI.

14. AcummeTpus U 3KcLEcC.

15. MaTtemaTu4ecKoe OKUJaHUE CIIy4ailHOM BeIMYUHBI. Ero CMBICT U IPUMEpHI.

16. CBoiicTBa MaTEMaTU4YECKOTO 0KUIAaHUSI.

17. lucnepcus U cpenHee KBaJpaTUYECKOe OTKIIOHEHHE CIIy4aiHON BenuduHbl. Mx
CMBICJI M TNpUMEpBl BbIYMCIECHM. POopMynsl I BBIYMCIEHHs aucnepcuu. CBoilcTBa
IVCIIEPCUH.

18. MaremaTuueckoe OXHJaHUE, JAUCIEPCUs U CpelHee KBaJpaTUUYECKoe
OTKJIOHEHHE YaCTOTHI U YaCTOCTH.

19. ®opmyna bepuymnu. bunomuansHoe pacnpenenenue. HauBeposiTHeliee 4ncio
MOSIBJICHUH COOBITHS.

20. ®opmymna [lyaccona. 3akoH pacnpeesieHrs BEpOSITHOCTEH PEAKUX COOBITHH.

21. T'unepreoMeTpu4IecKoe pactpeesieHue.

22. PaBHOMEpHOE pacrpeieiicHAe.

23. HenpeprIBHBIC CTy4aliHbIC BETMYUHEI.

24. [luddepennmanpaas ¥ MHTETpabHAs (YHKIWW paclpeesieHus], UX CMBICT H
CBSA3b MEXIY HUMHU.

25. BeposiTHOCTh TMOMNagaHusl CIIy4ailHOW BEJWYWMHBI B 3aJaHHBIA WHTEpBa.
BeposATHOCTH TOro, 4TO HENpEpbIBHAs ClydaiiHas BEIMYMHA NPUMET TOYHO 3aJaHHOE
3HAYCHHE.

26. HopmanbHoe pacnpezenenue. [110THOCTh HOpMalIbHOTO paclpeiesieHuss U ee
cBoiicTBa. DyHKIMS pacnpenesieHuss HOPMAIbHO PACIPEICIICHHON CIIy4alHOM BEJTUYMHBL.

27. HopmupoBaHHOe (CTaHAApTHOE) HOPMAJIBHOE pacipe/ieieHHUE.

28. Oynkuusa Jlannaca: rpaduk, cBoicTBa, TaAOIHIIBI.

29. BeposiTHOCTH MoOnajgaHusi HOPMaJIbHO paclpeeIeHHON ClIy4ailHON BEJIMYUHBI B
3aJJaHHbI UHTEPBAJI.

30. BeposATHOCTh 3aJaHHOTO OTKJIOHEHUSI HOPMAJIbHOM CIy4ailHOW BETUYUHBI OT
CBOEro MaTeMaTHYeCcKOro oxuaanus. [IpaBuio tpex curm.

31. JlokanbHas Teopema Jlamaca.

32. Unrerpanbhas Teopema Jlamnaca.

33. 3akon Oonpmmx uyucen. [loustue o teopeme YeOwimeBa (0Omuid ciydait).
3HadeHue TeopeMbl YeOnIena.

34. 3akoH 60abiux uncen. Teopema bepuymnu.

35. IlonsTue o0 LHEeHTpaIbHOM MpeaensHoi Teopeme JlamyHoBa.

36. [IpeameT 1 OCHOBHBIC 3a7]a4l MATEMATHUECKOU CTATUCTUKH.

37. Bapuauyvonsele  psiapl.  Bunbl  Bapumanuu.  ['paHunel  MHTEpBaloB B
BapUaLMOHHBIX PsIax, BEIMYMHA HHTEepBaia. HakornieHHbIe YaCTOTHI.
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38. I'padnueckoe n300pakeHUE BapUALIMOHHBIX PSIOB.

39. YucnoBble XapaKTEpUCTUKU BapualMoHHOTO psifa. Cpenusis apudmerndeckas u
€€ CBOMCTBA, MOJIa U ME/IMaHa.

40. [TokazaTenu paccesHUs: BapHUAIMOHHBIN pa3Max, AUCIEPCHs, CTaHAAPTHOE
OTKJIOHEHHUE, KO3 (PUIIMEHT BapHUaLIUH.

41. OcHOBHbIE TIOJIOXKEHUSI TEOpUM BBIOOpOYHOro Meroaa. ['eHepayibHas
COBOKYITHOCTb U BBIOOpKA.

42. 3aKOHBI pacmpeieNicHusl, TpPUMEHsSEMble B MaTEeMaTHUECKOH CTaTHCTHUKE:
pacnpenenenus y 2 , Cterogenta, [Tupcona.

43. CTaTUCTUYECKUE OIICHKM I[apaMeTpoOB paclpesesieHus (CYIIHOCTh TEOpHUH
OLICHUBAHUS): HECMEUIEHHOCTh, COCTOSITEIbHOCTD, () (HEKTUBHOCTH OLIEHOK.

44. TodeuyHble OLICHKHU: BEIOOPOUHAS CpEHSss, AUCTIEPCUs, CPEAHEE KBAIPATUIECKOE
OTKJIOHEHHE.

45. ToueuHas OlleHKA FreHEePAIbHON CpPEeIHEH 10 BEIOOPOYHOI cpeHEH.

46. Toueunass oreHKa TreHepaidbHOW mucnepcuu. ‘“VcmpaBieHHble” BBIOOpOUHAS
JUCHIEPCHS U CPEHEE KBAIPATUUECKOE OTKIIOHEHUE.

47. InTepBasibHbIC OLIEHKU. TOYHOCTD OlIEHKH. JloBepUTEIbHAS BEPOSITHOCTD.

48. JloBepuTenbHbIE WHTEPBAJIBI U OLICHKH HEM3BECTHOTO 3HAYCHHS T€HEPATbHON
CpPEAHEN U T€HEPAIBHOM JI0JIH.

49. CraTuctudeckas MpoBepKa TUIOTE3.

50. CraTuctrueckas TUNOTE3a: MapaMeTpuieckas U HerapaMeTpuieckas; HyJjeBas u
anbTEpHATUBHAS.

51. Omm6kwu I u II pona.

52. YpoBeHb 3HAUUMOCTH ¥ MOIIIHOCTh KPUTEPHUSI.

53. CratucTrueckuii KpUTEpHl TIPOBEPKH HYJIEBOM Tunore3sl. Habmrogaemoe
3HAYEHUE KPUTEPHSL.

54. Kputnueckast ob6nacte. OOMacTe NpUHSTHS TUNOTE3bl. KpuTHYECcKHe TOUKH.
OTpICKaHNE OTHOCTOPOHHEHN U IBYyCTOPOHHEW KPUTHUECKUX 00JIaCTEN.

55. OCHOBHBIE 3Tarnbl IPOBEPKH CTATUCTUYECKHUX THUIOTE3.

56. I'unoTe3a 0 paBeHCTBE BHIOOPOUHON CpeAHEH M TUIIOTETUYECKON TeHepasbHOM
CpeIHEN HOPMAJIBHOM COBOKYITHOCTH IIPH HW3BECTHOM M HEW3BECTHOW T€HEPabHOU
JTUCTIEPCHH.

S57.Tunore3a O paBeHCTBE HAOMIOJaeMOM  OTHOCHTEIBHOM  4YacTOThI M
TUIIOTETUYECKON BEPOSITHOCTH MOSIBJICHUSI COOBITHS.

58. I'unoTesa 0 paBeHCTBE J]0JIeH MPU3HAKA B IBYX COBOKYITHOCTSIX.

59. I'umotesa o 3akoHE pacmpeneneHus ciydailHol BennunHbl. Kputepuii cornacus
[Tupcona.

Bonpocs! pist npoBepku ypoBHsi 00yueHHocTH «YMETbD»

1. BerunciieHre BeposITHOCTEH COOBITHM C IIOMOIIBIO KIIACCHYECKOTO OIPECICHUS.

2. Briuncnenue BeposITHOCTE COOBITUI C MOMOIIBIO CTATUCTUYECKOE OINPEACIICHHUS
BEPOATHOCTH.

3. Beruucienue reoMeTpu4eCKuX BEPOSITHOCTEH COOBITHH.

4. BpruncieHnue BeposiTHOCTE COBMECTHBIX U HECOBMECTHBIX COOBITUH.

5. Briuncnenue BepoOsITHOCTEH 3aBUCHMBIX M HE3aBUCHUMBIX COOBITHI. Y CIOBHBIE U
0e3yCIIOBHbIE BEPOSITHOCTH.
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6. [Ipumenenne popMyIibl OJIHON BEPOATHOCTH.

7. Ilpumenenue ¢popmyinl baiieca.

8. [Ipumenenre KOMOMHATOPHBIX (GOPMYN IS TOJICYETA KOJIMYECTBA AJIEMEHTOB
BBIOOPKH.

9. 3apanue 3akoHa pacnpeeseHus CIy4yalHON BEIMYUHBI.

10. BerunciieHre YUCIOBbIE XapaKTEPUCTUK TUCKPETHBIX CIIYyYaHBIX BEJIUYHH.

11. Briuucienre 4ucaoBble XapaKTEPUCTUK HETIPEPHIBHBIX CITYyYalHBIX BETUYHH.

12. Briuucienre Ha4aabHBIX M LHEHTPATbHBIX MOMEHTOB CIIy4aiiHbIX BEJTUYHH.

13. BeranciieHne acCiMMETPHS 1 DKCIIeCC.

14. BeruuciieHHe MaTeMaTUYECKOr0 0KUIAHMS CIIy4ailHOM BEJIMYUHBI.

15. BerunciieHre TUCIIEPCUN U CPEIHETO KBaJAPATUYECKOIO OTKIIOHEHUS CIIy4aiiHOU
BEJIMYHHBI.

16. Brruucnenue BepostHOCTEM 10 popmyne beprymiu.

17. Onpenenenue HauBEPOSTHEUILIETO YKCIIA MOSBICHUI COOBITHSI.

18. Brrurciienue BepositHocTei o ¢popmyie [lyaccona.

19. IlpumeHeHme 3aK0OHa pacpeeIeHNs] BEPOATHOCTEH PEIKUX COOBITHH.

20. IIlpuMeHeHne TUIIEPreOMETPUYECKOTO pacIpeIeICHHUS.

21. Hcnonp30BaHuE paBHOMEPHOT'O PACIIPEAETICHHUS,

22. [loctpoenue auddepeHnranbHOl U UHTETpaIbHOW (DYHKIUI pacrpeeeHus
HEMPEPHIBHBIX CITyYailHBIX BEIUYHH.

23. HaxoxeHne BEpOSITHOCTH TIOTAJaHMs CIydalHOW BEJIMYMHBI B 3aJaHHBIN
MHTEpBaJ.

24. OnpeneneHre BEPOATHOCTH TOTO, YTO HEMPEpPHIBHAS ClydyailHas BEIUYMHA
MPUMET TOYHO 33JaHHOE 3HAUYCHHE.

25. IlpumeHeHne HOPMAIBHOTO pacIpeaeIeHUs.

26. HaxoxxieHue TUIOTHOCTH HOPMAJIBHOTO paciipeieIeHHs.

27. IlocTpoenue QyHKIIMHN pacmpeeieHs] HOpMaJbHO paclpeesIeHHON CITy4yaiHOM
BEJTUYMHBI.

28. [IpuMeHneHrne HOPMUPOBAHHOTO (CTAaHAAPTHOTO) HOPMATILHOTO PACTIPEICICHHUS.

29. UccnenoBanne ¢ynkuuu Jlammaca: moctpoeHue rpaduka, ompeaercHue
CBONCTB.

30. Boruucnenne BeposSITHOCTH MOMAJaHUsI HOPMAIBHO PacipeieNIeHHON CITy4aiHOM
BEJIMYMHBI B 3a/IaHHBIA WHTEPBAJL.

31. OnpenenieHre BEPOSTHOCTU 3aJaHHOTO OTKJIOHEHHUS HOPMAJIbHOW ClydailHOM
BEJIMYMHBI OT CBOETO MaTEMaTUUECKOTO OKuaHus. [I[pumenenue npaBuia Tpex CUIM.

32. [IpumeHneHue nokanbHOU Teopemsl Jlamaca.

33. [IpuMeHeHune nHTErpabHOM TeopeMsl Jlammaca.

34. [lpunoxenus 3aKkoHa OONBIINX YHCEIL.

35. [Ipumenenue Teopembl YeObIlieBa.

36. [Ipumenenue Teopemsl bepHyu.

37. [Ipumenenure 1eHTpaIbHON TIpeIeIbHOM TeopeMbl JIsmyHoBa.

38. IlocTpoeHune BapHallMOHHBIX PSAIOB.

39. I'paduueckoe n300pakeHre BapuallMOHHBIX PSIIOB.

40. Haxox/1eHne 4YHUCIOBBIX XapaKTepUCTHUK BapUAlMOHHOTO psina. CpemHss
apudmeTryeckas U ee CBOMCTBA, MOJa U MEJMaHa.

41. Onpenenenue MmokazaTeieil paccesHHs: BapHallMOHHBIA pa3Mmax, IUCIIepCus,
CTaHAAPTHOE OTKJIOHEHHUE, KO (DUIIMEHT BapHaLIiH.
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42. Haxox/ieHHe TOYEYHBIX OIICHOK BBIOOPOYHASI CPENHSAS, AUCIIEPCHUs, CpeaHee
KBaJpaTUYECKOE OTKIIOHEHHUE.

43. BoruuciaeHue TOYEYHOW OIGHKH TEeHEPAIbHOM CpeHeM 10 BBIOOPOYHOMN
CpEIIHEN.

44. BpluucieHUe TOYEYHOM OIEHKM TeHepalibHOW gucnepcuu. Beruncinenue
UCIIPaBJICHHBIX BEIOOPOYHOM NUCTIEPCUU U CPETHETO KBAIPATUUYECKOTO OTKIOHEHHUS.

45. OnpeneneHre HHTEPBATBHBIX OLEHOK.

46. Haxox1eHrue TOBEpUTEIbHBIX MHTEPBAJIOB JJISl OIICHKH HEU3BECTHOTO 3HAYCHUS
TE€HEPAIbHOM CPENHEN U TEHEPAIBHOM JT0JIH.

47. Onpenenenre KPUTHUECKOM 001acTH, 00J1aCTH PUHATHUS THIIOTE3BI.

48. OnpeneneHne KpUTHIECKIX TOUEK.

49. OTpIcKaHHe OTHOCTOPOHHEN U IBYCTOPOHHEW KPUTHUECKHUX 00TaCTEeH.

50. [IpoBepka THUMOTE3BI O PABEHCTBE BBIOOPOYHON CpEIHEW M THUITOTECTHYCCKOM
TEHEPAJIBHOM CpEIHENM HOPMAaJbHOM COBOKYIIHOCTH IIPU WM3BECTHOW W HEU3BECTHOM
IE€HEPaJIbHOMN JUCIIEPCUN.

51. IlpoBepka TUIOTE3Bl O PABEHCTBE HAOJIOA€MOIl OTHOCHUTENBHOM YacTOTHI U
TUIIOTETUYECKON BEPOSTHOCTHU MOSIBICHUS COOBITHSI.

52. IlpoBepka runoTe3sl O paBEHCTBE JA0JEH MPU3HAKA B IBYX COBOKYITHOCTSIX.

53. IlpoBepka THUIOTE3l O 3aKOHE paACHpEleieHUs CIay4yailHOW BEJIMYMHBI.
Kpurepnit cornacusa [Iupcona.

Bomnpocs! ajs1 npoBepku ypoBHs o0yueHHoctu «BJIAJIETD»

1. Ha cranmuto npuObuin 10 BaroHoB pa3Hoil mpoaykuuu. BaroHsl momedeHbl
HOMEpaMH OT OJTHOTO 10 AecsaTH. HailTh BEpOSTHOCTH TOTO, YTO CPEJIU MSATH BHIOPAHHBIX
JUIsl KOHTPOJIBHOTO BCKPBITHSI BATOHOB OKAXKyTCSl BATOHBI C HOMEpamu 2 U 57

2. KakoBa BepOATHOCTb, UTO TPU CIyYaHOM PACIIOJIOKEHUN KyOUKOB, Ha KOTOPBIX
Harucansl OykBel O, O, O, M, JI, T, K nmoxyuurcs cioo «MOJIOTOK»?

3. B mudt 9-sTaxkHoro 1oma BXOAAT YeThIpe uenoBeka. KakoBa BEpOSTHOCTH TOTO,
YTO OHU BBIMIYT: @) Ha Pa3HBIX dTa)Kax; 0) HA OJTHOM dTaxke?

4. B marazune umerotcs 30 TeneBu3opos, npuyeM 20 U3 HUX UMIOPTHBIX. HaiiTu
BEPOSATHOCTH TOTO, YTO CPEAM 5 MPOJAHHBIX B TEUEHUE JIHS TEJIEBU30POB OKaXKETCs OoJiee
3 UMIIOPTHBIX TEJIEBU30POB, MpEAIoaras, YTo BEPOSITHOCTH MOKYNKH TEJIEBH30POB
pPa3HbIX MAapOK OJIMHAKOBHI.

5. HaliTu BeposSITHOCTH TOTO, YTO TOYKA, OpOIIEHHas HayJaadyy B KBaJpaT co
cTtopoHoii 10 cM, monaaeT Takxe B KPYyr, BIUCAHHBIN B 3TOT KBaApaT.

6. B maptuum u3 100 neranmeit OoTAen TEXHMUYECKOTO KOHTPOJS OOHApYKUI 5
HECTaHAApTHBIX  Jerajedl. YeMy paBHa  OTHOCUTENbHAs  4YacToTa  MOSIBJICHUS
HECTaHJAPTHBIX AeTanen?

7. B xopoOke 12 xapanpaiei, 5 U3 HUX NPOCTbIE, OCTAJIbHBIE IIBETHBIE. 13 KOpOOKH
JBaXK/Ibl OEpyT MO OJHOMY KapaHJallly, He Bo3Bpaias ux oopatHo. Hailtu BeposTHOCTh
TOTO, YTO BO BTOPOU pa3 U3 KOPOOKH JOCTAIW IIBETHOM KapaHAlll, €CIM MEePBbIi pa3 ObLI
M3BJICUCH a) TPOCTOM; 0) IBETHOM KapaHAIll.

8. BeposiTHOCTH TOTO, YTO CTYJAEHT CHACT 3K3aMEH MO SKOHOMHYECKOH TEOpHH,
paBHa 0,8; no marematuke — 0,7; no 1yxoBHOH KyabType — 0,9. Haiitu BepoaTHOCTH TOTO,
YTO CTYIEHTOM OyAyT CIaHbl: a) TOJIbKO 3K3aMEH IO MaTeMaTuke; 0) TOJNbKO OJUH
AK3aMEH; B) MO KpailHeil Mepe 1Ba SK3aMeHa; I') XOTsI Obl OJJUH YK3aMEH.

9. U3 nonHOM KoJoAbI KapT (52 nucTa) OJHOBPEMEHHO BHIHUMAIOT YETHIPE KapThl.
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Haiitu BeposITHOCTb TOTO, UTO CPEIU ITHX YEThIpeX KapT OyJeT XOTs Obl ojHa OyOHOBas
WM OJ[HA YepBOBas KapTra.

10. HaliTu BeposITHOCTh TMOpaXEHUs WEIM MpU 3aIMOBOM CTpenbde Tpems
OPYJIUSIMH, €CJIM BEPOSATHOCTHU MOPaXEHUS 1iesu opyausamu pasusel 0,9, 0,8 u 0,7.

11. BeposTHOCTb OOCITYyKMBaHUS KJIMEHTA OJHUM OIEpPAllMOHUCTOM B OaHKE paBHA
0,6. Kakoe MUHUMaJIbHOE YHUCJIO OMNEPAMOHUCTOB JOHKHO paboTaTh B OaHKE, YTOOBI
BEPOSITHOCTh OOCITYKMBaHUs KIHEeHTa Oblia He MeHee 0,957

12. Ha aBT03aBO/ MOCTYNAIOT JABUTaTEIM OT TPEX MOTOPHBIX 3aBOJ0B. OT MEpBOro
3aBoja mnoctynwio 10 nBurarened, oT BTOporo — 6 W OT TpeTbero — 4 JBHUrarTeis.
BepositHocTi 0e30TKa3HOM pabOThI 3TUX JBUTATENell B TEUEHHE TapaHTUHHOTO CpOKa
coctaBisger 90%, 80% u 70% coorBercTBeHHO. HailTu BEpOSITHOCTH TOro, 4TO )
YCTaHOBJCHHBI HAa MAIIMHE ABUTaTeNb OyaeT paboTaTh 0e3 aeekToB B TeueHUe
rapaHTHUUHOTO cpoka; 0) mpopaboTaBuIMii Oe3 nedeKTa ABUraTellb U3rOTOBJIEH HA BTOPOM
3aBOJIE; HAa TPEThEM 3aBOJIE?

13. /IBa cTpenka HE3aBUCUMO JIPYT OT Jpyra CTPEJSIOT MO0 OJHOW MMILEHH, Jemas
Ka)KJbIil 110 OJJHOMY BBICTpENy. BeposATHOCTh nomnajaHusl B MHUILIECHb MEPBBIM CTPEIKOM
paBHa 0,8, BropeiM — 0,6. Ilocie cTpensObl B MHUIIEHH OOHapy»KeHa OjHa IpOoOOHHA.
Haiitn BEpOSTHOCTB TOTO, YTO LENb IOPAXKEHA MEPBBIM CTPEIIKOM; BTOPBIM CTPEJIKOM.

14. Mara3uH Opou3BOAMT MPOJAXy MYKCKHUX KOCTIOMOB. Ilo JaHHBIM CTaTHCTHKH,
pacnpenesieHue Mo pazMepam SIBJISETCS HOPMaJIbHBIM C MaTEMaTHYECKUM OKHJIAHUEM U
CpPEIHUM KBaJpaTUUYECKUM OTKJIOHEHHEM, COOTBETCTBEHHO paBHbIMH 50 W 2, HaWTu: a)
BBIPDAKEHUE  IUIOTHOCTH BEPOSITHOCTH M (PYHKIUU paclpeiesieHus s pa3MepoB
KOCTIOMOB; 0) 107u KocTioMOB 48 — 50 pa3MepoB, KOTOpbIE HYKHO NPEAYCMOTPETH B
ob1eM o0beMe peanusaluu; B) cPOpMyIUpOBaTh MPABWIO «TPEX CUTM» ISl JTaHHOU
CIIy4ailHOW BEJITUYUHBI.

15. [Toe3n coctoutr u3z 100 BaroHoB. Macca KaXXJ0oro BaroHa — cCiy4daiHas
BEJIMYMHA, PACIIPEACIICHHAs 10 HOPMAJIBHOMY 3aKOHY C MaT€MaTHYECKUM OKUJaHue 65 T.
U CPEIHUM KBaJpATHUYHBIM OTKJIOHEHHEM 0,9 T. JIOKOMOTHB MOKET BE3TH COCTaB MACCOU
He Oosnee 6530 T., B MPOTUBHOM Cily4ae HEOOXOIUMO MPHIICTUIATh BTOPOUM JIOKOMOTHB.
Haiit BeposITHOCTB TOTO, YTO BTOPOM JJOKOMOTHUB HE MOTPEOyeTCH.

16. Ilycts wrpanbHas KocTh moaOpacwiBaercs 15 pa3. Haiitu HamBeposiTHeimiee
YHCJIO NMOSIBJICHUH MIECTEPKHU U BEPOSTHOCTh 3TOT'0 YUCIIA.

17. Ckonpbko pa3 HEOOXOAMMO TMOAOPOCUTH  HUIPAIBHYK)  KOCTh, UTOOBI
HaMBEPOSATHEHNIIEE YHUCIIO MOSIBICHUIN MIECTEPKU paBHsIOCH 10.

18. B cpegnemM 5% moTepeilHbIX OWJIETOB SBISETCS BBIMTPHINIHBIMU. KakoBa
BEPOSITHOCTb, YTO CPey KyIJIEHHBIX 10 OUIETOB OKaXyTCsl BBIMTPBILIHBIMU @) OT JIBYX /10
4eThIpex; 0) He MEHbIIE JABYX; B) HanOoJiee BEPOSTHOE YHCIIO BHIMTPHIIIHBIX OMIIETOB?

19. B mopty Kaxpable CYTKH C BepoATHOCTbIO 20% MOXET MOSBUTHCA OJHO
0oJbILEerpy3HOE CyIHO. BeposTHOCTh mosiBIeHUsT 0oJiee OJHOTO Cy/IHA B TEUEHHE CYTOK
npeHeOpexxuTenbHO Mana. KakoBa BEpOSITHOCTH TOrO, YTO 3a CEHTSIOph MecsAll HOpT
MOCETAT He OoJiee YeThIPEX CY0B?

20. Ha ¢akynbsTeTe By3a oOyuaercs 1825 crymentoB. KakoBa BEpOSITHOCTB, YTO
NEPBOE CEHTAOPSI SABIIAETCS JTHEM POXKICHUS OJIHOBPEMEHHO TpPEX CTYJIEHTOB 3TOT0
dakynbrera?

21. Kangunara B aymy ropoga N momnepxkuBaroT 80% Hacenenus. B kakux
npenenax ¢ BEPOATHOCTHIO 95% HaXOIUTCS YMCIO MPOroJIOCOBABIIMX «3a» HA BHIOOpax
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KaHauaaTa, €cJiv ynucio uzdupareneit pasuo 1 500000?

22. BepoaTHOCTb TOro, 4TO JeTanb cTaHiaptHa, paBHa 0,9. Haiitu: a) c
BeposATHOCThIO 0,9545 rpaHuiel (CUMMETPUYHBIE OTHOCUTENIBHO BEPOSITHOCTH), B
KOTOPBIX 3aKjl4eHa JOJs CTaHAapTHBIX cpeau mposepeHHbIX 900 neranei; 0)
BEPOSATHOCTb TOTO, YTO JI0JI1 HECTAHJAPTHBIX JI€TaJe Cpeld HUX 3aKII0YeHa B Mpeenax
ot 0,08 10 0,117

23. BepoATHOCTH TOTO, YTO AWUJIEP, TOPTYIOIIUN IIEHHBIMA OyMaramu, MpoJacT uX,
paBHa 0,7. CKOIBKO NOJDKHO OBITH IEHHBIX Oymar, 4ToObl MOXHO OBIJIO yTBEPKAAThb C
BepoATHOCTHIO 0,996, uTO MOJMIST MPOAAHHBIX Cpenr HUX OTKIOoHHUTC OT 0,7 He Oonee, ueM
Ha 0,04 mo abCcoaIOTHOM BeNUUUHE?

24. CytoyHasi TOTpPeOHOCTb DBJEKTPOIHEPTHH B HACEIEHHOM IYHKTE SBISETCS
CIIyJailHOW BEIMYMHON, MaTeMaTH4ecKoe okujanue koropod paBHo 3000 kBt/gac, a
mucnepcust coctaBisier 2500. OLeHUTh BEPOSTHOCTH TOTO, YTO B ONMIKAWIIME CYTKU
pacxo/1 3JIEKTPOIHEPTHH B 3TOM HacelleHHOM ImyHkTe Oyaet ot 2500 1o 3500 kBt/4ac.

25. C noMo11po HepaBeHCTBa YeOblieBa OLEHUTh BEPOATHOCTh TOIO, YTO Pa3HUIIA
MEXAY YUCJIOM YCIIEXOB B 3THX HCIBITAaHUAX U CPEIHHUM YHCIOM YCIIEXOB HE NPEBBICUT
20.

26. B mpoaykuuu nexa JIeTald OTJIMYHOIO KayecTBa cocTaBisitoT 50%. Jleranu
yKIaAbIBatoTCs B KopoOku o 200 mr. B kaxaond. KakoBa BeposSTHOCTh TOr0, YTO YKCIIO
neTanei OTIIMYHOrO KayecTBa B KopoOke oTiinmuarhest oT 100 He 6onee, yeM Ha 57

2 kypc
BOIIPOCHI K DK3AMEHY
Bomnpocs! ajs1 npoBepku ypoBHs o0yuyeHHocTH «3HATD»

1. 3anayu, NpUBOAIIME K OOBIKHOBEHHBIM JU(DPEepeHIINATIbHBIM YPABHEHUSIM.

2. OObikHOBEHHBIE MU PepeHnanbHble YpaBHEHUS (OCHOBHBIE MOHATHS U
OTIPE/ICIICHHUS).

3. 3amava Komm ps auddepeHunanbHOro ypaBHEHHUS IEPBOTO  MOPSAKA.
Teopema cymiecTBOBaHMSI W €IUHCTBEHHOCTH pemieHus 3aaauun  Komm  (0e3
JI0Ka3aTeIbCTBA).

4, [Tonsitue 06 oOIIEM, YaCTHOM W 0COOOM pemieHusx auddepeHInaIbHbIX
YpaBHEHUN.

S. OCHOBHBIE KJIACChl YPaBHEHHMH MEPBOIO MOPSAAKA, WHTETPUPYEMBIE B
KBaJpaTypax. YpaBHEHUS C PA3ACISIIOLIMMUCS IEPEMEHHBIMH.

6. OCHOBHBIE KJIaCChl YPaBHEHHMH MEPBOrO0 MOPSAAKA, HHTETPUPYEMBIE B
kBajapatypax. OgHopoanble AU depeHuanbHble ypaBHEHUS.

7. OcCHOBHBIE KJIACChl YpPaBHEHHUH MEpPBOrO MOPSAAKA, WHTETPUPYEMBIE B
KBajpatypax. JIuneiinoie auddepeHuuaibHble ypaBHEHUS.

8. OcCHOBHBIE KJIaCChl YpPaBHEHHUH MEpPBOrO MOPSAAKA, HMHTETPUpPYEMbIE B
KBaJpaTrypax. YpaBHeHUs bepHyuin.

Q. OCHOBHBIE KJIaCChl YPaBHEHHMM IEpBOrO MOpPAAKA, HHTETPUPYEMBIE B

KBaJpaTypax. YpaBHEHHUs B MOJHBIX AuddepeHnuanax.

10.  JuddepennuanpHpie ypaBHEHHs BbICIINX MOpsAAKoB. 3agada Komm. Teopema
CYLIECTBOBAHMS W €IMHCTBEHHOCTH pelleHus 3aaaun Komm.

11.  VYpaBHeHUs, AOMYCKAIOIINE IOHWKEHUE TOPSAIKA.
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12. Jluneiinpie nuddepeHunanbabie ypaBHeHHs. [loHsSTHE OIHOPOAHOrO W
HEOJIHOPOJIHOTO YPABHEHHS.

13. Jluneitnpie opHOpoaHble nuddepeHnnanbHbie  ypaBHeHus. Cucrema
dbyHnaMmeHTabHbIX perieHnii. O0liee pelieHue.

14.  JIunHeitHble OAHOPOIHBIC YPABHEHHUSI C TOCTOSIHHBIMU KO3(PPUIIMEHTAMHU.

15. Jluneiitnpie HeomHOpoaHBIE auddepeHIranbHbple YpaBHEHUs. TeopemMa o
CTPYKTYp€ OOIIETro perieHus.

16. Meron Jlarpanxa Bapraly MPOU3BOIBHBIX MOCTOSHHBIX.

17.  JluneiiHble HEOJHOPOIHBIE YPABHEHUS C IOCTOSTHHBIMU KOA(DUITUEHTAMH.

18.  YpaBHeHus C nMpaBoil YaCThIO CIEIMATLHOTO BHUA.

19. HopwmanbHbie cHUCTEMBl JUHEHHBIX OJHOPOAHBIX UG (depeHIIMATBEHBIX
YpaBHEHUH ¢ OCTOSIHHBIMU KO3 urrenramMmu. CTpyKTypa 00IIEero pemeHus.

20. Pemenue cucTeMbl TMHEWHBIX OJHOPOIHBIX MU (EpPEHIINATBEHBIX YPaBHEHHNA
B CJIy4ae JEHCTBUTENBHBIX PA3IUYHBIX KOPHEH XapaKTEPUCTUYECKOTO YPABHEHHUS.

21. Ywucnoseie psapl. CxomumocTh U cymMma psiga. HeoOxomumoe yciioBue
CXOAUMOCTH.

22. ]JleWcTBUS CO CXOASIIMMUCS PSJIaMHU.

23.  Ywucnosble psAAbl C MOJIOKUTEIBHBIMU YJICHAMHU.

24.  JlocTaTo4HbIE IPU3HAKU CXOAUMOCTH. [Ipu3Haku cpaBHEHHS.

25.  Jloctatounsie nmpu3Haku cxogumocTH. [IpuzHak JlamamoGepa.

26. JlocTaTouyHbIe IPU3HAKU CXOAUMOCTH. Pamukansubiii mpusHak Komm.

27. JloctaTouyHble pU3HAKU CXOAUMOCTH. HTerpanpHbiil mpusHak Komm.

28.  3HaKOIEpEeMEHHBIE PSIBI.

29. AOGcomroTHas ¥ yCIIOBHAS CXOJIUMOCTH.

30. 3makouepenyrontuecs psaasl. [Ipusnak JleiOnua.

31. @yukumoHanbHbIE psAabl. OOIACTH CXOAUMOCTH.

32. Ilonsarue paBHOMepHOU cxonuMocTu. Teopema Beliepmrpacca.

33.  CaoiicTBa paBHOMEPHO CXOJSAIINXCS PSIOB.

34. Crenennsie psasl. Teopema AGens. Paguyc cxomumocTu.

35.  OcHOBHBIC CBOMCTBA CTEIICHHBIX PSIOB.

36. Pag @ypoe. Paznoxkenue B psag Oypoe.

37.  ®opMynupOBKa YCIOBUN PA3JI0KUMOCTHU B TOUKE.

38.  YcnoBue paBHOMEPHON CXOJUMOCTH.

39.  Paasl @ypbe 11t PyHKIUN C TIPOU3BOJIBHBIM MTEPEXOOM.

40. Psgwl @ypbe 1151 YETHBIX U HEUETHBIX (DYHKIIHIA.

41.  Hurerpan dypse.

42. TlpeobOpazoBanue Oypwe, €ro CBOMCTBA U MPUMEHEHHE.

43. KpuBosMHEHHBIE HWHTETpaibl MEPBOTO W BTOPOTO pOJa, MX CBOWCTBA H
BBIUKCJICHHE.

44. Teomerpuueckue u PU3NUECKUE MPUITOKEHUS.

45.  CBs3b MEXy KPUBOJUHEUHBIMU UHTErPAJIAMH MIEPBOTO U BTOPOTO PO/IA.

46. OpHEHTHPOBAHHBIEC U HEOPUEHTUPOBAHHBIE TOBEPXHOCTH.

47. TloTok BEKTOPHOTO TMTOJS Yepe3 OPHEHTUPOBAHHYIO IOBEPXHOCTb: €ro
cBoiicTBa u (pusmueckuii cmbicit. @opmymna Octporpazackoro - ["aycca.

Bonipocs as1s1 npoBepku ypoBHsi 00yueHHocTH «YMETDbD»
1. Pemenne  nuddepeHIMaNbHBIX ~ ypaBHEHUM € pa3eisiOMIMMUCS
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INEPEMCHHBIMMU.

2. Pemenue onHopoaHbix AudPpepeHImanbHbIX YpaBHEHUH.

3. Pemenue nuHelHbIX TuddhepeHInaTIbHBIX YPaBHEHHH.

4, Pemenune nuddepennmanbubix ypaBHeHUN bepHymim.

5. Pemenune nuddepeHnmanbHbIX ypaBHEHUHN B MOJIHBIX auddepeHinanax.

6. Pemenne nuddepeHnanbHbIX  ypaBHEHUH, JOMYCKAIOMIMX MOHUKEHUE
MOPAIKA.

7. Pemmennie nuHEHBIX OAHOPOIHBIX MU PepeHITnaTbHBIX YPABHEHUA.

8. Pemienne  NMHEHMHBIX  OJHOPOJAHBIX  YPAaBHEHUM €  IOCTOSIHHBIMU
K03 puUIIeHTaMH.

Q. Pemienne JMHEWHBIX  HEONHOPOAHBIX YPAaBHEHHW C  MOCTOSIHHBIMH
K03 puUIIeHTaMH.

10. 3ammce BekTOpHOH (OPMBI TSI HOPMAIBHONH CHCTEMBI OOBIKHOBEHHBIX
muddepeHnranbHbIX ypaBHEHUH.

11.  Crpykrypa peuieHus HOPMAJIbHON CUCTEMBI OOBIKHOBEHHBIX
muddepeHnranbHbIX ypaBHEHUH.

12. PemieHue HOpPMalbHOM CHUCTEMBI OOBIKHOBEHHBIX AU depeHInamIbHbIX
YPaBHEHUI METOJIOM HCKJIFOUEHUS.

13.  PeuieHue HOpManbHBIX CUCTEM JIMHEMHBIX OJHOPOJHBIX AU((PHepeHIINaTbHBIX
YpaBHEHUH C IOCTOSSHHBIMU KO3 pULIIeHTaMu.

14. PemeHue HOpMaJIbHBIX CUCTEM JIMHEHHBIX OAHOPOAHBIX AU(P(DepeHInaTbHBIX
YpaBHEHUH C MOCTOSSHHBIMH KO3(Q(GUUMEHTaMU B CiIy4yae JACUCTBUTENBHBIX Pa3IMYHBIX
KOpHEHN XapaKTepUCTUUYECKOTO YPaBHEHHUS.

15. IIpoBepka yCTOMYMBOCTH PEIICHUS] CUCTEMBI JIMHEUHBIX AU(depeHInaTIbHbIX
YpaBHEHUH C OCTOSSHHBIMU KO3 PUIIIEHTaMU.

16. Pemrenue IMHEHHBIX YpaBHEHUI MMEPBOTO MOPSAKA B YACTHBIX MPOU3BOIHBIX.

17. Pemenue 3amaun Komm st TUHEHHBIX ypaBHEHUH MEPBOrO TMOpsAKa B
YaCTHBIX MTPOU3BOJIHBIX MeToAoM Jlanambepa.

18. Pemenue 3amaun Komm st TUHEHHBIX ypaBHEHUH MEPBOro MOpsAKa B
YaCTHBIX IPOU3BOIHBIX METOJOM pa3/iesICHUs IEPEMEHHBIX.

19. Pemenue 3amaun Komm st TUHEHHBIX ypaBHEHUH MEPBOro MOpsAKa B
YaCTHBIX POU3BOJIHBIX MeToA0M Dypbe.

20. Pemenue 3anaun Jupuxie B kpyre MetooM Oypsbe.

21. PemieHue pa3HOCTHBIX ypaBHEHUH MEPBOTO U BTOPOTO MOPSIKA.

22. IlpoBepka HEOOXOAMMOTO YCIOBHS CXOAUMOCTH.

23. BbllogHeHUe IeUCTBUN CO CXOIAIIUMUCS PSAIaMHU.

24. IlpoBepka CXOIMMOCTH YHCIOBBIX PAJIOB C MOJIOKHUTEIbHBIMUA YJIEHAMH TIO
NPU3HAKY CPaBHEHUS.

25. IlpoBepka CXOIMMOCTH YHCIOBBIX PAJIOB C MOJIOKHUTEIbHBIMUA YJIEHAMH IO
npu3Haky Jlamambepa.

26. IlpoBepka CXOAMMOCTH YHCIOBBIX PSAIOB C MOJIOKUTEIbHBIMU WIEHAMHU IO
paaukaibHOMY Ipu3Haky Komm.

27. llpoBepka CXOAMMOCTH YHCJIOBBIX PSAOB C MOJIOKUTEIHHBIMU YJIEHAMH IO
MHTErpaJIbHOMY Npu3HaKy Komm.

28. IlpoBepka CXOAMMOCTH 3HAKOMIEPEMEHHBIX PSAIOB MO Npu3HaKy JleiOHua.

29. HaxoxneHnue paauyca CXOJIUMOCTH CTENEHHOTrO psjia.

30. Ompenenenue 06J1aCTH CXOAUMOCTH CTEIIEHHOTO psijia.
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31.
32.
33.
34,
35.
36.
37.

Paznoxxenue ¢pyukiuii B psaa Tewnopa.

Boruucnenue 3HaueHuil GyHKIUN C TOMOIIBIO CTETIEHHBIX PSIOB.
BrrunciieHne npeienoB ¢ MOMOIIBIO CTENEHHBIX PSIOB.

BrrunciieHne onpeaeneHHbIX HHTETPAIOB ¢ MTOMOIIBIO CTENEHHBIX PSIOB.
Paznoxxenue B psg Oypbe HENEPUOAUIECKUX (DYHKITUH.

[Ipumenenue npeodpazoBanus Dypbe.

Pemenne OOBIKHOBEHHBIX JUHEHHBIX AU(GEpeHITNATBHBIX YPAaBHCHUN U X

CHUCTCM OIICPpAlIMOHHBIM MCTO/IOM.

38. Bpuuciaenme T1MOTOKAa BEKTOPHOTO TMOJS  4Ye€pe3  OPHEHTHPOBAHHYIO
MOBEPXHOCTb.

39. BrbluncieHue JTUBEPreHIUN BEKTOPHOTO OIS,

40. IIpoBepka cONEHOUTANBHOCTH TOJISL.

41. Brpruucnenue pabOThl CUIIOBOTO MOJIS.

42.  BpruucineHue UUPKYJIALUA BEKTOPHOTO MOJIS.

43.  OmnpeneneHue poTopa BEKTOPHOTO MOJIS B IEKapTOBBIX KOOPAWHATAX.

44.  OmnpeneneHue NOTEHLMAIa BEKTOPHOTO MOJIS.

45. 3anuch rpajuMeHTa, IUBEPreHLMHU U POTOPa BEKTOPHOIO MOJSI C MOMOIIBIO

o1Icparopa ["'amMmuapTOHA.

=

Bonpocsl 1ist npoBepku ypoBHs 00yyeHHocTH «BJIATETDb»

Pemute quddepenumansaoe ypasuenue I nopsaka
x2dy = (y? + xy)dx
Haiitu obiiee pemenue (00muii uaTerpan) nudhepeHmaib-HOro ypaBHeHUS

.}.Fl"r e

24
Y +Z42
x?  x

Haittu pemenne 3anaun Ko

y
‘hllr____ 2 "1 __{]
) X x*, y(1)

Pemute nuneitHoe nud depeHnransHoe ypaBHEHNUE

y/! + 9y = 6e°*,

Haiitu obmiee pemenue (00muii naTerpan) nudhepeHmaib-HOro ypaBHeHUS

Hanucats npocreiinnyto Gpopmyiay n-ro 4ieHa Mo yKa3aHHbIM YJCHaM.

1 1 1

1+-+=—+=+-+--

3 5 7 9

HccnenoBath CXOOUMOCTH psifia

i n
_lr[n—i— 1)3"

HccnenoBath psia Ha CXOAUMOCTH (a0COTFOTHAS, YCIIOBHAS)

(-1
— (n+1)3"
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9. Haiiti 06:1aCTh CXOAUMOCTH psiia

o0

ZHS“(J:— 1)"

n=1

—_—

10. Haiitu 1OTOK BeKTOpHOro mojs F B HampaBinenuud HopMamu 1 gepes
MOBEPXHOCTh S TPEYTrOJbHUKA, BHICEKAEMOTO KOOPJAMHATHBIMU IUIOCKOCTSMU M3

TUTOCKOCTH, MTPOXOASIIEH uepe3 Touky P neprnienaukynspHo Bekropy M.

F = (x—)i(2,-31),P(1,23).
11. Pemuth nuddepennuanbHoe ypaBHeHHE | mopsiaka

xJ1+y2+yy/y1+x2=0

12. Haiitu pemenne 3anaun Komm
i —L 2 1) =0
yi =2 =27 y()

13. Pemwuts nuHeitHOE muddepeHimanbHoe ypaBHEHUE

y/ —x”r—z =x2+ 2x, y(—1) = %
14. Hanwmcarp npocTteiinnyto popMyIry n-ro ujeHa Mo yKa3aHHbIM 4JeHaM.
1 1 1 1
272t e

15. HccnenoBaTh CXOAMMOCTD psija

==

Zn2+5
2?‘!

n=1
16. UccnenoBaTh psii Ha CXOOUMOCTH (aOCOMIOTHAS, YCITIOBHAS)
(—1)"
i
et +1

17. Haiitu 06;1aCTh CXOJIUMOCTH psiJia

(==} xn
250D
n=1

18. Haiitu oOmiee pemieHre CUCTEMBbI JMHEUHBIX AU depeHInaTbHbIX YpaBHEHUN.
Crenate NpOBEPKY HAWMIEHHOIO PEIIEHUS MOJCTAHOBKOW B HCXOJHYHKO CHUCTEMY
YpaBHEHUM.

x/ =2x+ 3y
vy =x+2y

19. IlpoBepuTh, sABISETCS U BEKTOpHOE Tone F moTeHUUWanbHBIM WM
COJIEHOMAIBHBIM. B Cciiydae MOTEHIIMAIBLHOCTH OIS £ HaliTH €ro moTeHIuai.
= xZ
F=(yz—xy;xz— ~+ yz?;xy + y?z).
20. CryneHT 3HaeT OTBETHI Ha 15 ’Kk3aMeHaMoHHBIX OmineToB U3 20. B kakom ciydyae
OH UMEET OOJIBIIYI0 BEPOSITHOCTh CIATh SK3aMEH: €CJIM OH MJIET CIaBaTh MEPBBIM

WUJIA BTOPBIM?
Cnyuaiinas BenmunHa X 3a7aHa pyHKIUEH pacnpeeseHus:
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T

0 x<—=

npu >
F(x)={c(sin(x)+1) npu —%<x£%
T

1 >—

npu x >

TpeOyetcsi: a) HaAWTH IUIOTHOCTH BEPOSITHOCTH, KOA(D(UIIMEHT C U TOCTPOUTH
rpa@uKkd  COOTBETCTBYIOIMX (GYHKUMM; O) HaWTH MaTeMaTH4YeCKOe OXXUJAHUE U
JUCHEPCHIO CIIYYailHOM BEJIIMYMHBI X ; B) ONPEIAEIUTh BEPOATHOCTh TOTO, YTO CITydaiHasl

T
BCIIMYMHA ITOIMaJACT B IIPOMCIKYTOK |:O,Zj| .

21. 3ajmana  HempephIBHas ~ CiydaiiHas BeIMYMHA X  CBOCH  IUIOTHOCTHIO
pacnpeaeaeHus ¢(x) -
A-cos(2x) npu Ty
O o
0 npu |x|>z
4

TpeOyetcsi: a) ompenenuTh KOA3GGUIMEHT A U TMOCTPOUTH TpaduK TUIOTHOCTH
pacripenesiicHus; 0) HaWTH (YHKIHIO pPaclpelesiecHus M IMOCTPOUTh €€ Tpaduk; B)
ONpENEINTh MATEeMATHUUECKOE OXKUJAHWUE M JUCHEPCHUIO CIyYalHOW BEIUMYMHBI X ; T)

) T
OIIPCACIINTL BEPOATHOCTH TOTO, YTO ClIydanHasl BEJIMIMHA X TIOMAaJET B HHTCpPBAJI (E, 2) .

22. 3aKOH paclpeielicHusT BEPOATHOCTEH JUCKPETHOW JBYMEpPHON CITydailHOM
BEJIMUMHBI 3a/1aH TaOJIUIICH:

X 0 1 2
1 0,12 0,15 0,10
2 0,08 0,10 0,12
3 0,05 0,10 0,18

HaiiTu: 3akoHBI pacripeiesieHusi BEpOSITHOCTEH KOMITOHEHT X U Y; MaTeMaTH4YeCKue
oxkugaaust M(X), M(Y); aucniepcun D(X), D(Y) u cpeaHue KBaapaTHYeCKUe OTKIIOHCHHS

ag(X), a(¥) kommonenr.
23. HaiiTu ycnoBHBIN 3aKOH pacrpeesieHusl ¥ YCIOBHOE MaTeMaTHYECKOE OXKHUIaHUE
coctaBisronied Y npu X= X;=1 nyig 1UCKpeTHON ABYMEPHOM CIy4ailHON BETMYUHBI,
3aJaHHON TAOJINIIEH:

Y X
X]_:l X2=3 X3=4 X4:8
y1=3 0,15 0,06 0,25 0,04
y,=6 0,30 0,10 0,03 0,07

24. 3akOH pacrmpelelieHus BEPOATHOCTEH JUCKPETHOW JBYMEPHOHM CiydailHOM

BCJIMYMHBI 3a1aH Ta6HHHeﬁI

X 0 1 2
1 0,12 0,15 0,10
2 0,08 0,10 0,12
3 0,05 0,10 0,18

Haiiti: koBapuanmio; kKo3pGUIHUEHT KOPPEAIUH; MPSIMYIO0 CPETHEKBAIPATHUECKON




perpeccuu Y Ha X.

25. CpenHee KBaJpaTHUECKOE OTKJIOHEHUE KoM U3 2500 He3aBUCUMBIX CITyYalHBIX
BEIUYMH He mpeBocXoauT 3. OUeHUTh BEpPOSTHOCTH TOTO, 4YTO a0COIIOTHAs
BEJIMYMHA OTKJIOHEHMSI CPEAHEr0 apu(METUYECKOro ITHX CIyYalHBIX BEJIIUYUH OT
CpelHero apu(pMeTHuecKoro uX MaTeMaTuYeCcKuX OXKuanuii He mpeBocxoaut 0,3.

26. CKOJBKO HaJ0 MPOBECTU MU3MEPEHUIN JAHHOW BEJIMYMHBI, YTOOBI C BEPOSTHOCTHIO
He Menee 0,95 rapaHTHpoBaTh OTKJIOHEHHE CpeaHEH apudmeTnyeckorl ITUx
M3MEPEHH OT WCTUHHOTO 3HAYCHUs BEIWYMHBI HE Oosee, yemM Ha 1 (mo
aOCOJIIOTHON BEJMYMHE), €CIIM CPEAHEe KBAAPATHUECKOE OTKIOHECHHUE KaXKIOTO W3
M3MEPEHNN HE MPEBOCXOIUT .

27. VImeetcs BpIOOpKaA 3HAYCHWH cioydaiiHOW BenmuuuHbl X: 2, 6, 12, 6, 6, 2, 6, 12, 12,
6, 6, 6,12, 12, 6, 12, 2, 6, 12, 6 (n=20). Haiitu: 1) pacnpeneneHiue OTHOCUTEIIBHBIX
4acToT; 2) SMOUPUYECKYIO (DYHKIMIO paclpeiesieHus] U MOCTPOUTh €€ rpaduk; 3)
MOCTPOUTH MOJIMTOH OTHOCHUTEIIBHBIX YaCTOT.

B pesynprare 10 HE3aBUCHMBIX HM3MEPEHHII HEKOTOPOW CIy4YalHOW BEJIMYHMHBI X,
BBIITOJTHEHHBIX C OJIMHAKOBOM TOYHOCTBIO, IMOJTYUYEHBI OIBITHBIE JAaHHBIE, IPUBEICHHBIE B
TabJuIIe.

X1 X; Xs X4 Xs Xe X7 Xsg Xo | Xio
1,9 1,8 2,0 2,1 1,7 2,3 2,0 2,1 1,8 1,9
[Ipennonarasi, 4To pe3yJlbTaTbl HU3MEPEHUNM MMOJYMHEHBI HOPMAIBHOMY 3aKOHY
pacnpeneneHrs BEPOATHOCTEW, OLEHUTh MWCTUHHOE 3HauyeHWe X T[pu  [OMOIIH
JOBEPUTEIHLHOIO MHTEpBajia, MOKPHIBAIOIIET0 HWCTUHHOE 3HA4YEHHWE BEIWYUHBI X C
JTOBEPUTEIBLHOM BEpOsATHOCTHIO 0,95.

28. Otnen TEXHUYECKOTO KOHTPOJsl poBepui 1 = 500 mapTuil OJHOTUITHBIX U3ACIIUN
U YCTAHOBWJI, YTO YHUCIO X HECTaHJAPTHBIX JETajed B OJHOW MAPTUU HMEET
AMITUPUYECKOE pacIipe/ielieHne, TPUBEICHHOE B TAOJHIIE.

Xi 0 1 2 3 4 5
n; 50 45 35 14 4 2
X— YHMCJIO HECTaHAAPTHBIX W3ACIWM B OJHOW MAPTHH, N — KOJUYECTBO MAPTHUH,

coJiep KaluX X HECTAaHAAPTHBIX W3CITHHA.
TpeOyercss mpu ypoBHe 3HaumMoctH « =0,05 mpoBepuTh THUIIOTE3y O TOM, YTO

ciyvaiiHas BeIu4rHa X (4MCII0 HECTAaHJAPTHBIX M3/IEJIM B OJTHOM MapTUH) pacipeesieHa
o 3akony Ilyaccona.
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