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1. IlepeyeHsb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHs 10 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX C IJIAHMPYEMBIMH Pe3yJbTaTaMM 0CBOCHHUSI 00pa3oBaTeIbHOM
NPOrpamMMsl

1.1, Ileau u 3agaum JTUCHUILJINHBI

JucrumimHa ~ «MaTtemaTuka» HMEET CBOCH  IeIbl0  JaTh  CTYJICHTaM
byHIaMEHTAIIbHYIO MaTEMaTHYCCKYIO MOJITOTOBKY TS (hopMHpOBaHUS
MaTEMaTHYSCKOTO MBIIIICHUS W OCBOCHHS CIICIIMAJIBHOCTH Ha BBICOKOM HAyYHO-
METOJIMYECKOM YPOBHE.

[enssmMu ocBOCHUS Y4EOHOM TUCITUTIIIMHBI MATEMATHKA SBIISTFOTCS:

- O3HAaKOMJICHHME CTYJCHTOB C OCHOBAMH MaTE€MaTHYECKOTO arapara,
HEO0OXOAMMOTO JIJISl PEIICHUS KaK TEOPETUYECKHX, TaK U IPAKTUICCKUX 3a71a4;

- TIPUBUTHUE CTYJACHTAM yYMEHHS W TPUBBIYKA K CAMOCTOSITEIPHOMY HM3yYEHUIO
y4eOHOH TUTepaTyphl IO MATEMATHKE;

- pa3BUTHE JIOTUYECKOTO MBINUICHWS ¥ TIOBBIICHWE OOIIETO YPOBHS
MaTeMaTH4YECKON KYJIbTYPHI;

- BBIpa0OTKAa HABBIKOB MAaTEMaTUYECKOTO MCCIICIOBAHUS NPUKIATHBIX 3a1ad U
yMeHUs chOpPMYJIUPOBAThH 3aJ]a4H 110 CIIEIIHATbHOCTH Ha MAaTEMaTHYECKOM SI3BIKE.

1.2. KomnereHuum odyuyamwiuerocs, (popMmupyembie
B pe3yJibTaTe 0CBOEHMsI JUCHMILIUHbI

Nuaukatop Pe3yabTaThbl 0OCBOEHUSI YUeOHOI 11 CUMILINHBI

OIIK-1. CnocolGeH pemarb WHXEHEpPHbIE 3aJaud B MPO(ECCHOHAIBHOW JESITEeIbHOCTH C
HCIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HayK, MaTeMaTUYECKOTr0aHaIN3a U MOIETTUPOBaHUS

OIIK-1.1. IIpumensiet |3HaTh:
METO/AbI BBICIIEH MAaTEMaTHKH |- OCHOBHBIC ITOHSITHSI MaTE€MaTUKH,
s pereHus 3aj1ay |- METO/Ibl MaTEMAaTHYECKOT0 aHAIN3a;
npodeccnoHanbHOMN - OCHOBbl MaTEMaTHYECKOrO MPEACTABIECHUS MNPOPECCHOHATBHBIX
JesTeNbHOCTH 3aj7]a4 ¥ METO/Ibl UX PELIeHUs
Ymers:

- TPUMEHSATH METOJBI MaTEMaTHYECKOTO aHaIH3a MOJEIUPYEeMOTO
nporiecca (00beKTa) AJIs PELIeHNs] HH)KEHEPHBIX 3a]1a4;

- IPOBOAUTH TCOPECTUUCCKHE U SKCIICPUMCHTAJIbHBIC NCCIICAOBAHM,

- TMPUMEHATh METOJAbl MaTeMaTUKU JUIS aHaiu3a M PeIICHUs
npodeccuoHaNbHBIX 3a7a4

Baangern:

- OCHOBHBIMU MECTOIdAMHU HpeJICTaBJ'IeHI/IH HpI/IKJ'IaHHBIX 3aga4 B
MaTeMaTH4eCcKoil popme;

- HABBIKAMH peI_HeHI/ISI 158 BBI60pa METOJ0B AJIsI TUIIOBBIX 3aJ1a4,

- OCHOBHBIMU [IpYE€MaMU aHAJIN3a MIPUKIAJIHBIX 3a/1a4;

- UTHCTPYMEHTaMHU KPUTHYECKOTO aHAIn3a

2. MecTO AUCHUILTHHBI (MOIYJIf1) B CTPYKTYpe 00pa30BaTe/ibHOI NMPOrpaMMbl
VYyeOHasg qucuuruiniHa MaTtemaTuka OTHOCUTCSI K JHUCLUIUIMHAM 00s3aTeNbHOM
yactu brioka 1 «lucuunaunel (MOAYIH)» U SIBISIETCS 00513aT€IbHOM ISl U3y4YEeHUS.

Kon HanMeHoBaHMEe NUCHUILINHBI Kons! popmupyembix
AUCHUIIIINHBI KOMHETEHHI/Iﬁ, HHAUKATOPOB
OcBauBaemasi AUCHUIIJINHA
51.0.11 | Maremaruka | OIIK-1 (OIK-1.1)




IlpegmecTByomme TUCHHILINHBI

[ Her |

I[I/ICIII/IH.HI/IHLI 0CBaMBACMBbIC NMAPaJdJeCJIbHO

[ et |

Ilocaexyonmue TUCHUIINHBI

B3.01(I) Beimonnenne  w 3ammra  BeimyckHo# | OITK-1 (OITK-1.1)
KBATM(UKAITMOHHON PabOTHI

3. O0beM TMCHUIJINHBI (MOAYJIs) B 3a4€THBIX €IMHUIIAX ¢ YKa3aHMeM KOJHYecTBA
aKaJeMHU4YeCKHX YacOB, BblJeJIAeMbIX HA KOHTAKTHYI0 padoTy 00y4arommXxcs ¢
npenoaanaresjemM (Mo BUAAM Y4eOHBIX 3aHATHH) H HA CAMOCTOATEIBLHYIO padoTy
o0yJarmmxcs

3.1. Pacnpenesienue o0bemMa y4eOHOH TUCHMIIMHBI HA KOHTAKTHYIO padoTy ¢
NnpenojaBarejieM U CAMOCTOSITEJILHYIO padoTy 00y4aIINXCH

Buy yueOHoO# paboThI Bcero yacos o Kypcol

y4eOHOMY IJIaHy 1 2

OO0miast TpyA0€MKOCTh TUCIUTUIMHBIL:

- 4acoB 576 360 216

- 3aYCTHBIX CAMHUI] 16 10 6

KonTakTHas padoTa odyuaommxcsi 60,8 37,4 23,4

¢ nmpenojaasareJjieM (Bcero), 4acoB

U3 Hee ayoOumopHble 3aHAMuUs, 8Ce20 60,8 37,4 23,4

B T.4..

JIEKIIUU 24 16 8

IIPAKTUYECKHUE 3aHATHUS 30 18 12

nmabopaTopHbIe paOOTHI

KA 1,6 0,8 0,8

KD 5,2 2,6 2,6

CamMmocTosiTeJIbHAS MOArOTOBKA K 20,8 10,4 10,4

JK3aMEHAM B IEePHOJA JK3aMeHALlMOHHOI
cecCHH (KOHTPOJIb)

CamocrosiTeibHas padoTa (Bcero), 4acoB 494.4 312,2 182,2
B T.4. Ha BBIITOJHCHUE:

KOHTPOJIbHOH paboThl 36 18 18
pacueTHo-TpaduyecKoil paboThl

pedepara

KypCOBOil paboThI
KYpPCOBOTO IPOEKTa
Buapl mpoMexyTOUHOT0 KOHTPOJISE Jk(2), 3a(2) Ok(1), 3a(1) | 9x(1), 3a(1)
Texymuit KOHTPOIIb (BUA, KOJTHYECTBO) K(4) K(2) K(2)

4. Conep:kaHue IMCUUILIMHBI (MOYJIfA), CTPYKTYPUPOBAHHOE 110 TEMaM
(pa3nesiam) ¢ ykazaHueM OTBEJECHHOI0 HA HUX KOJUYeCTBA AKaJleMHUYECKHX YaCOB
U BUJI0B Y4eOHBbIX 3aHATHH

4.1. Tembl U KpaTKoe coJiep:KaHUe Kypca

Tema 1. BBenenue
[IpeamMeT mMaTeMaTUKH, €€ POJIb W MECTO B COBPEMCHHOW HAayKe W TEXHUKE.
OmnpenenuTean BTOPOTO U TPETHErO MOPSAIKOB, UX CBOMCTBA W BBIYUCIICHHE. Perenue
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CUCTEM JIMHEHHBIX ypaBHeHUH 10 Gopmynam Kpamepa.

Tema 2. Dy1eMeHTbI BeKTOPHOM aJredpbl
Jluneiinpie omepanuu HajJ BekTopaMu. JIMHEHHO HE3aBUCUMBIE CHCTEMbI
BekTOpoB. baszuc. Cucrema koopauHar. JIMHelHbIE oOlepannd HaJ BEKTOpPAMH B
koopauHaTax. CKajasipHOE MTPOU3BEAECHUE B TPEXMEPHOM IIPOCTPAHCTBE U €TO CBOMCTBA.
JInuHa BekTOpa. Yron MexXAy BEKTopaMu. BEKTOpHOE U CMEIIaHHOE MPOU3BEACHUE.

Tema 3. AHaJMTHYECKAs TeOMeTPHSA

YpaBHEHHE TMHUH HA TDIOCKOCTH. Y PaBHEHHE NPSIMOW HA IJIOCKOCTH. PaznuyHbie
BHU/Ibl YPABHEHMS IPSAMOM: MO TOYKE M HAIPABILIIOLIEMY BEKTOPY; IO JIBYM TOYKaM;
TOYKE W YIJIOBOMY KO3(pQHIMEHTY; B OTpe3Kax. YpaBHEHHE MPSIMOW MO TOYKE U
HOpPMaJIbHOMY BeKkTOpy. OOmiee ypaBHEHHE NPSIMOM Ha IUIOCKOCTU. YacTHbIE ciyyawu.
Yron wmexay OpsAMBIMH @ HA  IUIOCKOCTH.  YCJIOBUS — MAapajuIeIbHOCTA U
MIEPIICHIUKYJSIPHOCTH ABYX NpsMBIX. PaccrosgHne OT Touknm n0 mnpsamou. Kpussie
BTOPOTO MOPSAJKA: OKPYKHOCTb, JJUIMIIC, Turnepboia, napadona. Mx kaHoHMuYecKHe
YPaBHEHUS, JKCUEHTPUCUTET, (OKYChl, aCUMOTOThI, JuUpeKTpuchl. [lonsgpHbie
KOOpPAMHATHl HA IUIOCKOCTH, MX CBA3b C JIEKAPTOBBIMU KOOpPIMHATAMHU. Y paBHEHUE
JVHUMA B TOJIIPHOM CUCTEME KOOPAMHAT. YpPaBHEHHUE IIOBEPXHOCTU B IIPOCTPAHCTBE.
YpaBHeHHE NIIOCKOCTU. Pa3nuyHble BUABI YPAaBHEHUS IUIOCKOCTH: IO TPEM TOYKAM; I10
IBYM TOYKaM M BEKTOpPY KOJUIMHEAPHOMY IUIOCKOCTH; TOYKE M JBYM BEKTOpaM
KOJUIMHEAPHBIM IUIOCKOCTH; MO TOYKE M HOPMaJIbHOMY BEKTOpY; OOIlee ypaBHEHHE,
IJIOCKOCTH. YacTHbIE Caydad. Y PaBHEHUS JIMHUU B IIPOCTPAHCTBE. Y PAaBHEHMS MPSIMOU
B NPOCTpaHCTBE. Pa3znuyHble BUIBI YpaBHEHUH MPSAMOW: MO TOYKE W HAIPABIIOLIEMY
BEKTOpPY; JABYM TOYKaM; OOILIME ypaBHEHUS MPAMON. YTOJI MEXAY IIIOCKOCTSIMU; YIroj
MEKy NPSAMBIMHU; YrOJl MEXKIY NPSIMOM M IUIOCKOCTBIO. Y CIIOBHS MApaJUIEIbHOCTU U
NEePHEHANKYISIPHOCTH CTaTUCTHKA. [ToBEpXHOCTH BTOpOro nopsjika: chepa, dJUIMIICOU/,
runepOononsl, napadonouasl. Hunuuapuueckue nosepxHoctu. llunuHapuyeckue u
chepuueckre KOOpAUHATHI, UX CBS3b C IEKapTOBBIMU KOOPJUHATAMH.

Tema 4. DneMeHTHI JIMHEITHOH aJre0pbl

[Tonstne Marpunpl. JJercTBUsS Haa MaTpUllaMUA: YMHOXKEHHUE MATPULl HA YUCIIO,
CIIOKEHUE M YMHOXEHHME Marpull. TpaHcnoHMpoBaHue maTtpul. Onpenenurenn N-ro
MOpsJIKa, UX CBOMCTBA M BBIYUCIIECHHE. AJreOpandeckue OMOJIHEHUS U MHUHOPBI.
OOparHast marpuua. PenieHue cuCTeM JIMHEWHBIX YpaBHEHUH MaTPUYHBIM CIIOCOOOM.
Panr wmarpunel. BeluucneHne paHra  MaTpuibl € [IOMOLIBIO  DJIIEMEHTAPHBIX
npeobpazoBanuil. Teopema o 6azucHoM MuHope. [loHsTHE O pereHnr TPOU3BOJIBHBIX
CUCTEM  JHMHENMHBIX  ypaBHeHuU. Teopema  Kponekepa-Kamennu.  Pemenune
IPOU3BOJIHBIX CHUCTEM JIMHEMHBIX YypaBHeHUM MerogoM laycca. Ilponenypa
HaxXOXJeHusi oOpaTHo Marpuubsl MerogoMm [aycca. JluHeilHoe BEKTOpHOE
pOCTpaHCTBO. JIuHEIHbIE MpeoOpazoBaHusi, X MaTpuilbl. COOCTBEHHbIC 3HAYCHUS U
cOOCTBEHHBIC BEKTOPHI JMHEHHOTO mpeoOpazoBanus. Ksamgpatuunbie (GOpPMEL.
[IpuBenenue KBaApaTHYHBIX (QOpPM K KaHOHMUECKOMY Buay. IlpuBeaenue k
KaHOHUYECKOMY BHUJly YPABHEHHsI KPUBOW BTOPOTO MOPSAIKA.

Tema 5. JneMeHTHI BbIcHIel aaredpbl
[lonatue MHOxecTBa. Omnepanuu Haja MHOXecTBamu. JlekapToBo (mpsMoe)

ITPOU3BCACHHUEC MHOXKCCTB. AJIF€6pa MHOKeCTB. OTHOIIIGHHS Ha MHOXXECTBax.
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bunapubie oTHomIeHus, crnocoObl 3amanus. OtoOpaxeHuss MHOXecTB. [loHsTHE
¢yakiuu. OTHOIICHUS SKBUBAJCHTHOCTH, TOpANKA, TOMUHUpoBaHWs. KoHeuHble U
O0eckoHeuHble MHOecTBa. CueTHble MHOXeCTBa. [loHSATHE MOIIHOCTH MHOXKECTBA.
OKBUBAJICHTHOCTh MHOXeCTB. Pa3Ouenne Ha kmaccol. [loHSITHE O HEKOTOPBIX
anredpandeckux CTPYKTypax: Ipymmna, Kojibio, noje. [loustue uzomopduszma. I[lone
KOMIUIEKCHBIX uncesl. KomiuiekcHble uYuciaa, MX HM300paK€HWE Ha IUIOCKOCTH.
AnreOpaundeckasi, TPUTOHOMETpHUUYECKas U MoKa3aTesbHas (opMa 3aMrucy KOMIUIEKCHBIX
yucen. Anredpanueckue omnepainuy HajJ KoMIuieKCHbiMU unciiaMu. @opmyna Myaspa.
Kopnau u3 koMiuiekcHbIX urces. PopMyInpoBKa OCHOBHOM TeopeMbl anredpel. Teopema
besy. Paznoxenne MHOTOUJIEHA C IEHCTBUTEIBHBIMU KO3 PUIIEHTaMU Ha JTHHEITHBIC U
KBaJ[paTUYHBIE MHOKUTEIH.

Tema 6. BBegenue B MaTeMaTHYeCKHIl AaHAJIN3

YucnoBass MOCIENOBATEIBbHOCTh, MPENE YHUCIOBOM MOCIEI0BATEIBHOCTH.
Cy1iiecTBoBaHHE Mpeeia MOHOTOHHOW OTPaHUYCHHOM MOCIEN0BATENBHOCTH. Huco e.
Harypaneubiit norapudm. Ilpenen ¢dyHkuMM B TOYKE, OAHOCTOPOHHUE MPEICIbI.
[Ipenen ynkium Ha 6eckoOHEYHOCTU. beckoHeuHO Malbie (YHKIIMM W UX CBOMCTBA.
OcHoBHBIE TeopeMbl O mpejenax. beckoHeuHo Oosblue (QYHKIMM W UX CBOWMCTBA.
CBsi3b Mk Ty 0€CKOHEUHO OOJIBITUMU U OECKOHEUHO MalbiMU (QyHKIMsAMU. CpaBHEHHE
OECKOHEYHO MaJIbIX. DKBUBAJICHTHBIE 0€CKOHEUHO Majbie. HenmpepbIBHOCTh (PYHKITNH B
Touke. HenmpephIBHOCTH OCHOBHBIX 3JIEMEHTApHBIX (DyHKIMI. HenmpepbIBHOCTh CyMMBI,
MPOU3BEACHUS, YACTHOTO U CYNEPIO3UIIMU HENMpephIBHBIX (PyHKIMI. OTHOCTOPOHHSS
HempepbIBHOCTh. Touku pa3pbiBa PyHKIMU U UX Kinaccupukaius. CBoicTBa GyHKIHA,
HETPEPBIBHBIX HA OTPE3KE: OrPaHUYEHHOCTh, CYIIECTBOBAaHME HAMOONIBIIET0 U
HAUMEHBIIET0 3HAYCHUM, CYIIECTBOBAHME MPOMEKYTOUHOTO 3HAYCHHUSI.

Tema /. InddepennuaibHoe ncuncieHne GyHKIUM 0HOI NepeMeHHO|

[Ipou3BoAHBIE OCHOBHBIX 3JeMEHTapHbIX (QyHKUMA. I[IpomsBonHas cioXHON
¢bynkuuu.  IlpousBomnass  obpatHodt  ¢yHkuuu. Juddepennuan  QyHKIuu.
I'eomerpuueckuii  cmbicn guddepennuana. HHBapuaHTHOCT, (POPMBI  TIEPBOTO
mupdepennuana. [Ipumenenus auddepeHimana K MNPUOIMIKEHHBIM BBIYUCICHUSM.
[TpousBoansie u nuddepennnanst Beicmux nopsakos. @opmyna JleitOuuia. Teopembl
Posa, Jlarpanxka, Komm. IlpaBuiio Jlonuransa. ®opmyna Teiopa ¢ OCTaTOYHBIM
uienoM B popme Jlarpamxka. [Ipeacrasnenue Gpynkuumii €, sinx, cosx, In(1+x), (1+x)* no
dopmyne Teinopa. [Ipumenenue Gopmyibsl Telnopa K MPUOIMKEHHBIM BEIYUCICHUSIM.
MonoTtoHHbIe pyHKIMU. TeopeMbl 0 BO3pacTaHUU U yObIBaHWU (DYHKIIMM Ha UHTEpPBAJIE.
OkctpemyMbl  (yHkiuu.  HeoOxomumblie  ycioBus  3kcTpemyma.  OTbICKaHUE
HauOOJBIIEr0 W HaWMEHbILEr0 3HAaYeHWH (YHKIMM Ha OTpe3ke. BhImykinocte u
BOTHYTOCTh rpaduka pyHkiuu. Touku nepernda. ACUMITOTHI KPUBBIX: BEPTHUKAJIbHbBIC
U HakJgoHHbIE. OOmIas cxema HCCIENIOBaHUS (PYHKIMM W TIOCTPOCHHS €€ Tpaduka.
Bekropnas dyHkuus ckanspHoro aprymenta. [IpousBojaHasi, ee reoMeTpuyecKuil u
¢usnueckuii cmpica. [lapamerpudeckue ypaBHEHUS KPUBOW Ha IUIOCKOCTH W B
npoctpancTBe. OyHKINHU, 3aJaHHbIE TApaMeTPUUECKU, UX Ju(depeHIInpOBAHHE.

Tema 8. HeonpeesieHHbI U OnIpeae/IeHHbII HHTErpaJjbl

[TepBoobOpaznas GyHKIHS. HecoOcTBennbie byHKIHSA MHTETpaibl.
Heonpenenennslii uHTErpan, ero cBoiictBa. Tabnuma OCHOBHBIX  (hopMyl
UHTEIPUPOBAHUS. Henocpencreennoe UHTEIPUPOBAHUE. HNHuTerpupoBanue
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MO/ICTAHOBKOM (3aMeHa MEPEMEHHOM) M Mo 4YacTsaM. MHTerpupoBaHue panroOHaIbHBIX
(GYHKIMI MyTeMm pasioXeHUs Ha mpocTeilimue apoOu. MHTerpupoBaHHe HEKOTOPBIX
KJIACCOB TpUroOHOMeTpuyeckux (GyHKumid. WHTerpupoBaHHe HEKOTOPHIX KJIAcCOB
UppalUOHANBHBIX (PyHKIMI. OmnpeneneHHbII WHTErpan Kak Mpeaesa HHTerpaibHOU
cymMbl. OCHOBHBIE CBOMCTBA OMNPEACICHHOr0 MHTerpana. IIpon3BoaHas uHTerpaia no
nepeMeHHOMY BepxHeMmy nipeaeny. dDopmyna HeroTona-JleliOnuna. Brruncnenue
ONPENEIICHHOTO HHTErpaja: MWHTErPUPOBAaHUE MO YacTIM U MOJCTAHOBKOW.
[TpubnukeHHOE BBIYUCIEHUE OMPEIETICHHOTO HHTEerpaia: GopMybl MPSIMOYTOILHUKOB,
tpanenuiit 1 Cumncona. HecoOcTtBeHHble uHTerpaiybl. [IpuiioxkeHus omnpeneseHHOro
MHTETpasia K BBIUMCICHUIO TUIOIIAAEH TUIOCKUX (GUTYp, IUIMH OYyT KPUBBIX, OOBEMOB U
TEJI IJIOIIA/IEW TOBEPXHOCTEN BpAILICHUS.

Tema 9. uddpepenunaibHoe ucHucJeHNe PYHKIHH HECKOJbKHX NMePeMEeHHbIX,
KPaTHbIE¢ HHTErPaJibl

DYHKIIMU HECKOJIBKUX MEPEMEHHBIX; 00JIACTh ONpEeIeHH s, CIOCOObI 3aJaHus.
[Ipenen ¢ynkuuu B Touke. HempeppiBHOCTh. YacTHbIE NpUpAIIEHUss W YaCTHBIC
Opou3BOAHbIE. ['€OMETpUYECKUH CMBICT YaCTHBIX MPOU3BOJAHBIX (PYHKIMU JBYX
nepeMeHHbIX. llomHoe mpupamenne u nonHelil  auddepennuan. KacartenbHas
IUIOCKOCTh ¥ HOPMallb K IIOBEPXHOCTU. |'€OMETpUYECKHMH CMBICI  IIOJIHOTO
mupdepeHnrana QyHKIMM JBYX HepeMeHHbIX. [lpuOnukeHHbIE BBIYUCICHUS C
HOMOIIbIO MONHOTO Auddepenunana. YactHble Npou3BoAHbIE U U depeHIInaTIbI
BBICIIMX TMOPAIKOB. TeopeMa O HE3aBUCUMOCTH YaCTHBIX MPOW3BOAHBIX OT IOPSAKA
muddepeHurpoBaHusl.  DKCTpEMyMbl  (YHKIMHM  HECKOJBKHUX  IEPEMEHHBIX.
Heob6xonumbie  ycioBusi.  DopMynHpoBKa JOCTAaTOYHBIX — YCJIOBUH. Y CIIOBHBIN
3kcTpeMyM. Meron MHoxwutenen Jlarpawxka. IIpousBogHas mno HaNpaBIEHUIO U
IPaJMeHT; UX CBs3b. ['eomeTpuueckuii u (u3nueckuil cmbici rpaaueHta. KpatHbie
WHTETpajbl: 3aJa4yd, NPUBOAIIIME K HUM. JIBOMHBIE M TpPOWHBIE HWHTETpaibl, HX
CBOKCTBA, BBIYMCJIEHUE B JIEKApPTOBBIX KOOPJAMHATAX. 3aMEHa MEPEMEHHBIX B KPATHBIX
UHTErpanax: Iepexox OT AEKAPTOBBIX KOOPAWHAT K MOJIAPHBIM, LUJIMHIPUYECKUM H
chepuueckuM. ['eomerpudeckue u pusnueckre NpuIoKeHNUs KPaTHBIX UHTETPaJIOB.

Tema 10. KpuBoJinHeiiHble 1 TOBEPXHOCTHbIE HHTETPAJIbI
KpuBonvHeHble HHTErpayibl IMEPBOIO MU BTOPOTrO pOAA, HMX CBOWCTBA H
BbunciieHne. ['eomerpuueckue wu  ¢usnueckue npwiokeHus. CBi3b  MEXKIy
KPUBOJIMHEWHBIMU MHTETpAJaMU NEPBOTO U BTOporo pona. @opmyna ['puna. [Inomans
NOBEpXHOCTH. [I0BEpXHOCTHBIE MHTETpaJibl MEPBOTO U BTOPOTO POJia, UX CBOWCTBA U
BBIYHUCJICHUE.

Tema 11. O0bikHOBeHHBbIE JU(PepeHIIHATbHbIE YPABHEHHUS U CHCTEMbI
00bIKHOBEHHBIX TH((PepeHINATBLHBIX YPaBHEHUIl

3amaun, TPUBOASIIINE K OOBIKHOBEHHBIM JU(DPEpEHIINAIBHBIM YPaBHEHUSIM.
OObikHOBEHHBIE U] depeHITNATbHBIC YPaBHEHUS (OCHOBHBIC TIOHATHS U OTIPEICTICHNS).
3amava Koumm mna aud@epeHnranbHOro ypaBHEHUsI MEpBOro Tmopsnka. Teopema
CYILIECTBOBAHUS W €IMHCTBEHHOCTH pemieHus 3anauu Komm (0e3 goka3zarenbcTBa).
[Tonsatre 06 oO0mieM, 4aCTHOM U 0COOOM permieHusx IuddepeHInaIbHbIX YPaBHEHUH.
OcCHOBHBIE KJIaCChl YpaBHEHUH IEpPBOrO MOpsAJKA, MHTErpUpYEMble B KBaJparypax:
ypaBHEHUS C Pa3JESIOIMMUCI MEPEMEHHBIMU, OJHOPOJIHbIE, JIMHEHHbIC, YpPaBHEHUS
bepuymnu, ypaBHeHus: B nonHbix auddepenuunanax. ['eomerpuueckas UHTEpIIpETALUs
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pemieHuit auddepeHuraibHbIX ypaBHEHHM mepBoro mnopsaka. Juddepenimanbhbie
ypaBHEHMsS BbICIIMX TopsiakoB. 3agada Komm. Teopema cyuiecTBoBaHUS U
€MHCTBEHHOCTH pelieHus 3aaaun Komm. YpaBHEHMs, IOIMYCKAIOUIME MOHUKEHHE
nopsaka. Jluneitnsle nuddepenuumanbupie ypaBHeHHs. lloHATHE OOHOPOIHOTO U
HEOJJHOPOJIHOTO ypaBHEHHUs. JIMHelHbIe 0HOPOAHbBIE MU (pepeHIIMaIbHBIE YPABHEHMS.
Cucrema ¢yHIameHTalbHbIX peweHuil. OOmee pemieHue. JIMHeHbIE OJHOPOIHBIE
YPaBHEHUS C OCTOSTHHBIMU K03 puirienramu. HopmanibHble ccTeMbl OOBIKHOBEHHBIX
audepeHInaIbHbIX YpaBHEHHM, BEKTOpHas popma ux 3anucu. 3agada Komm. Meton
UCKII0YeHHUs. HopMasbHble CHUCTEMBI JIMHEHHBIX OJHOPOJHBIX AuddepeHnanbHbIX
ypaBHEHUH ¢ TOCTOSSHHBIMU Kod(dutimenTamu. CTpykTypa oOriero pemienus. Pemenue
B CJIy4yae JEHCTBUTEIbHBIX PA3IMYHbIX KOPHEW XapaKTEPUCTUUECKOTO YPABHEHHS.

Tema 12. Paabl

YucnoBeie psaapl. CxomumocTh W cymma psiaa. HeoOxoaumoe ycioBue
CXOIUMOCTH. JIEMCTBHSL CO  CXOOSIIMMUCA  psgamMu. YHCIOBBIE  pAnbl €
IIOJIOKUTEIIBHBIMA ~ WwieHaMU. JloCTaTO4YHblE NPU3HAKKM CXOJMMOCTH: CpPAaBHEHUS,
HNanambepa, paaukansHblii mpuszHak Komwm, wuHTerpanbHbii  npusHak — Kormnm.
3HaKoInepeMeHHbIE psi/ibl. AOCONIIOTHAS U YCIIOBHASL CXOJUMOCTU. 3HAKOUYEPETYIOIIHUECS
psanel. [Ipusnak JleiiOnuna. dyHkunoHansHbie psabl. O01acTh cxonuMoctu. [loHsTue
paBHOMepHOU cxogumocTu. Teopema Beiiepmirpacca. CBolicTBa paBHOMEPHO
cxopsmuxcs psnoB. CreneHHbsle psnbsl. Teopema Abens. Paguyc cxonmmoctu.
OcHOBHBIE CBOICTBA CTENEHHBIX pAOB. Paznoxenue GyHKIMNA B CTENEHHbIE psAabl. Psa

Teiinopa nna ¢pynkumii: €, sinx, cosx, In(1 + x), arctg x, (1 + x)™. IIpumenenue
CTENEHHBIX PANOB K MPUOIMKEHHBIM BBHIYMCIICHUSIM: BBIYHMCIIEHUE 3HAUYCHUN ()YHKIIWIA,
BBLIYMCJIEHUE MIPEIEIIOB, BEIYUCIEHUE ONPEIEIEHHBIX HHTErPAJIOB.

Tema 13. Teopusi BeposiTHOCTeill

DOneMeHTbl KOMOMHATOpukH. KOHEeuHble MHOXKECTBAa M OIEpaluy HajJ HUMH.
[TonMHOXeEcTBa JAHHOIO MHOXECTBA. YMCIO NOAMHOXKECTB JAHHOTO MHOXECTBA
(coueranusi). YnopsiodeHHble MHOXecTBa. llepecraHoBkM W pa3melieHus. bunHom
HeroToHa u nommHomuansHas popmyna. [Ipeamer teopun BepostHocTed. CiydaiiHbie
COOBITHS, OlNepaluy HajJ COOBITUSMH M OTHOIICHHS Mex1y HuMHU. lIpocTtpaHCcTBO
aJieMeHTapHbIX coObiTHi. Kitaccuueckoe ompezaeneHue BeposITHOCTH. Teopema
cinoxeHus: BeposTHocten. Yacrora. ['eomerpuueckas BEpOATHOCTb. Y CIIOBHAs
BEpOSITHOCTh. He3aBucHUMOCTh COOBITHI. BeposTHOCTh TpPOU3BEACHHUS COOBITHH.
Teopema o mnonHoW BepositTHocTH. Popmynsl baileca. OnpeneneHne ciaydalHOM
BEJIMYMHBL. J[MCKpeTHbIE MW HENPEpbIBHBIE Clyd4alHble BeaU4YUHbL. DyHKIUA
pacupeneseHruss U €€ CBOWCTBA, INIOTHOCTh BEPOSATHOCTEN HENPEPHIBHOM CIy4alHOMU
BeJIMUMHBI. buHOMuanbHOEe pacrpeneneHue. Pacnpenenenue Ilyaccona. Uucnosble
XapaKTEpUCTUKN JUCKPETHBIX CIyYalHBIX BEJIWYMH. MaTeMaTu4ecKkoe OKHUJAaHHE, ErO
cBoricTBa. /lucniepcust M CpeTHEKBAIPATUYECKOE OTKJIOHEHHE, OCHOBHBIE CBOMCTBA U
BBIUMCJIEHHE. 3aKOH pAacHpelesieHusT BEpPOATHOCTEW (IUIOTHOCTb BEPOSITHOCTEM)
HEIPEPBIBHBIX CIy4alHbIX BEIMYMH. MareMaTndeckoe OXHMIAHHWE, IUCIEpPCUs U
CPEIHEKBAAPAaTUUYECKOE OTKJIOHEHUE HENPEPBIBHOM CIy4allHOM BEJIMYMHBI, UX
BBIYMCIICHHE U CBOMCTBA. PaBHOMEpHOE, OKA3aTENbHOE U HOPMAJIBHOE PACIIPEACIICHUS.
Nx uwncnossle xapakrepuctuku. @Dynkupma Jlamnmaca. BeposTHOCTh nonajgaHus B
3aJaHHBIM UHTEPBAJ HOPMAJIbHOM CIIy4YalHOM BEJIWYUHBI. BEPOATHOCTD OTKIOHEHUS OT
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Marematuyeckoro oxujanus. [IpaBuno «rpex curm». Cucrema JBYX Cly4ailHBIX
BEJIMYMH. Y CJIOBHBIEC 3aKOHBI PACIPEACIICHUA. Y CJIOBHBIE MATEMATUYECKUE OKHIAHUA.
3aBUCHMBIE M HE3aBUCHMBIE CIIy4YalHbIE BEIUYUHBI. KOppEISIIMOHHBII MOMEHT.
Kosdpdumment xoppensiiuu. JluneliHas koppensiuus, JUHEHHas perpeccus. 3aKkoH
oonpmux uncen. HepaBenctBo YeoOnimeBa. Teopema bepuymiu. Teopema UeOrniiena.
[IpenenbHble Teopembl. XapakTepucThuueckue (PyHKIMU U uX cBoiicTBa. LleHTpanbHas
npeaenbHas Teopema JlsmyHoBa. IlocnenoBaTenbHOCTh HE3aBUCHUMBIX HCIBITAHUN
(cxema bepnymm). [Ipenensubie Teopembl MyaBpa—Jlamtaca u [lyaccona.

Tema 14. MaTemaTn4yecKkasi CTATHCTHKA

OCHOBHBIE 3a/laydl MATEMAaTHUYECKOW CTAaTUCTUKU. ['eHepanbHas W BbIOOpOYHAs
COBOKYIIHOCTH  JaHHbIX.  Penpe3eHTaruBHOCTH  BbIOOpKH.  Crarucrtuyeckoe
pactpeneneHue  BbIOOpkHW.  Bapmantel.  YacToThl.  OMmmpuyeckas — (QyHKIUS
pacupenenenus. Ilomuron. I'mcrorpamma. CraTUCTHYECKHE OLEHKM MapaMeTpoB
pacnpeneneHus. ToueuHble OLIEHKU: HECMEIICHHbIE, 3((EKTUBHBIE U COCTOSTEIbHBIE.
['enepanbHas u BeIOOpouHas cpennsd. OneHKa reHepalibHOM cpeiHel o0 BBIOOPOYHON
cpenHeil. ['enepanbHas u BeiOOpouHas nqucnepcus. OLeHka reHepaabHOW JUCTIEPCUU TI0
UCIpaBJIE€HHOW BBIOOpOUHOM. MHTEpBajIbHBIE OLEHKM MapaMETpPOB pacHpe/leieHMUs.
JosepurenbHblii uHTEpBAL. HanexHocTh. [loBEepUTENbHBIE MHTEPBAJIBI IS OLICHKU
MaTEMaTUYECKOIO OKHUJAHUS HOPMAJIBHOIO PpACIPENCIICHUs] IPU H3BECTHOM H
HEU3BECTHOM CPEIHEKBAAPATUYECKUX OTKJIOHEHUSX. JlOBEpUTENBbHBI HHTEPBAN IS
OLICHKM CPEIHEKBAJPAaTUUYECKOTr0 OTKJIOHEHHS HOPMAJBHOIO pachpeneneHus. Meton
HauOosbIIero mpapaonoaoOus. DyHkuus npaaonogoous. OreHka HauOOJIBIIETO
npaBaonoao0us. YpaBHEHUE MPaBIONOA00MS. DIEMEHTbl KOPPEISIUOHHOTO aHAIU3a.
Bri0opounblii  KO3((GUUHUEHT KOppEeNsuuu; €ro MHTepBajbHble OLIEHKH. (OCHOBHBIE
CBOWCTBA pErpeccu. YpaBHEHHE JIMHEMHOM perpeccu. HaxoxkaeHue mapaMeTpoB
JIMHENHOW PErpeccuy METOJIOM HAaMMEHBIINX KBaApaToB. OIEHKAa TECHOTHI CBA3U C
MOMOIbI0 KO3 UIMEeHTa  KOppemsiuud U KOPPEISUUOHHOTO  OTHOUIEHUSI.
Crarucrrueckass MpoBEpKa CTAaTUCTUYECKHX TIunore3. HyneBas M KOHKypuUpYrOIias
runote3bl. OmMOKN MepBOro M BTOPOro poja. CTaTUCTUYECKUN KPUTEPUN MPOBEPKH
HYJIeBOM THMMNOTE3bl KpuTudeckas obnacte. [IpoBepka rumoTe3bl O 3aKOHE
pactpenenenus. Pacnpenenenus Cteronenta u @uiuepa. Kpurepuii cornacust [lupcona
(xu — KBajpar).

4.2. Copaep:kaHue JTUCHUIIMHBI (MOAYJisl), CTPYKTYPHMPOBAHHOE N0 TEMAM

HaszBanus pa3nenoB u tem Bcero Bunibr yaeOHbIX 3aHATHI
4acoB 110 Konrakrnas pabora | CP
yueOHOMY | (AyauropHas pabora)
IIaHy JK | m3 | Jib
1 kypc
Pa3nen 1 Benenue 34 1 1 32
Paznen 2 DneMeHThl BEKTOPHOU asireOphl 35 1 2 32
Pazgen 3 Ananutrdeckasi reoMeTpus 35 1 2 32
Paznen 4 DneMeHThl TMHEHHON anreOpbl 33 1 1 31
Paznen 5 DnemeHThI BeICIIeH anreOpsI 36 2 2 32
Pa3nen 6 Beenenue B MaTeMaTHyeCKuil aHAIIN3 36 2 2 32
Pazgen 7  uddepeHnuanbHoe  UCYHCICHHUE
. . 35 2 2 31
(GYHKIMN OJTHON MEepEMEHHOM
Pasnen 8 HeomnpeneneHHslli M ONpenerIeHHbBIN 35 2 2 31




WHTETPAIbI

Paznen 9  [luddepenunanbHoe  MCUUCICHHE

(GYHKIIMM ~ HECKOJBKHUX  TEPEMEHHBIX, KpaTHbBIC 35 2 2 31

WHTETPATBI

Paznen 10 KpuBosuHEWHbIE U OBEPXHOCTHBHIE 32,2 2 2 28,2

WHTETPaIBI

KA 0,8

KD 2,6

Kontposnb 10,4

Bcero no | kypcy 360 16 18 312,2
2 Kypc

Pazgen 11 OObikHOBeHHBIE auddepeHITnaTbHbIC

ypaBHEHUs u CHCTEMBI OOBIKHOBEHHBIX 56 2 4 50

mudepeHIMATBHBIX YPaBHCHUM

Paznmen 12 Psypt 56 2 4 50

Paznen 13 Teopus BeposTHOCTEH 54 2 2 50

Pasgen 14 MaremaTuueckasi CTATUCTHKA 36,2 2 2 32,2

KA 0,8

KD 2,6

KonTposib 10,4

Bcero no Il kypey 216 8 12 182,2

4.3. TemaTuka NpaKTHYECKUX 3aHATHI

Tema MpakTHYECKOro 3aHATHS \ KonnuecTBo 4acos

| kypc

OHpe,Z[eJ'H/ITeJ'II/I 1 MaTpHlbI

DJeMEeHTHI BEeKTOPHOI anre0psl

Ananutuyeckas reoMETpus

DeMeHTHI JINHEHHON anre0pbl

DreMeHTHI BhICIIEH ajreOphl

Bgenenre B MaTeMaTHYECKUHA aHAIIN3

JuddepennnanbHoe ncuuciaeHne GyHKINNA OTHOM epeMeHHOM

HCOHpe,Z[eJ'IeHHHﬁ )4 onpeneneHHHﬁ HWHTCIpaJIbl

HuddepeHunanbHoe UCUHUCICHHE (DYHKUMHM HECKOJBKHX IEPEMEHHBIX,
KpaTHbIEC UHTEIPAJIbI

N N INDNINPNEFEINDN P

KpuBosmHEelHbIE U TOBEPXHOCTHBIE HHTETPAJIBI

Bcero no | kypcy 18

Il kypc

OO6bikHOBeHHBIE A depeHInaIbHble YPaBHEHHUSI M CUCTEMbI OOBIKHOBEHHBIX
Qg depeHranbHbIX YpaBHEHUH

Teopus BepossTHOCTEN

4
Psaner 4
2
2

MaremaTdeckass CTaTUCTHUKA

Bcero no Il kypey 12

4.4. TemaTnka KOHTPOJBHBIX padoT

1 Kype
Konrpoabnas padora Ne 1

Tema: DnemeHTHl BEKTOPHOW anreOpbl, AHATUTHYECKOW TE€OMETpUH U JIMHEHHOU
anreopsl
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Kontposbnas paGora Ne 2
Tema: JluddepennmanbHoe 1 UHTETPaIbHOE UCUUCTICHHE.

2 Kypc

Kourpoabnas padora Ne 3
Tema: Jludbdepeniuanbubie ypaBHeHUs. Psabl.
Koutpoasnasi padora Ne 4
Tema: Teopus BeposTHOCcTENM. MaTemaTnyecKasi CTaTUCTHKA.

5. YueOHO-MeTOAMYECKOE OOecieYeHue AJIsl CAMOCTOSATEIbHOI padoThl
00y4arIuxcs Mo JUCUMILIMHE (MOTYJIIO)

5.1

Pacnpeneﬂeﬂne 4acCoB 110 TEMaM U BUJIaM CaMOCTOSITEJILHOM paﬁoTbI

Pasznenst 1 TEMBI

Bcero gacos o
yueOHOMY TUIaHy

Bun camocrositensHOM paboTh

| kype

Tema 1 Beenenne

32

CamocrosiTeIbHOE U3Y4YEHUE OTACIBHBIX TEM
yueOHOI TuTepaTyphl. BoimomHeHnE KOHTPOIBHOM

HECKOJIbKUX I€PEMEHHBIX,
KpaTHBIE UHTETPaJIbl

pabotel. IloaroroBka Kk IPOMEXYTOUHOMN
aTTeCTalluu U TEKYIIEMY KOHTPOJIIO 3HAHUM.

Tema 2 DneMeHTHI CaMocCTOsATEIbHOE H3YYEHHME OTACIBHBIX TEM

BEKTOPHOMN ayire0pbl 30 yueOHOI1 uTeparypsl. BoinonHeHue KOHTPOJIbHON
pabotel.  IlogroroBka K — IpPOMEXYTOYHOM
aTTeCTalluu U TEKYIIEMY KOHTPOJIIO 3HAHUM.

Tema 3 Amnanurnueckas CaMocTOsATENbHOE H3Y4YEHHME OTACIBHBIX TEM

reoMerTpus 32 yueOHOI IuTepaTypsl. BolnonHEeHnE KOHTPOJIBHON
pabotel. [loxroroBka K IIPOMEXYTOUYHON
aTTECTAllMU U TEKYIIEMY KOHTPOJIKO 3HAHHUH. .

Tema 4 OneMeHTHI CaMocTosATENbHOE H3Y4YEHHE OTACIBHBIX TEM

JMHENHOMN anreOpsl 31 yueOHOMI TuTepaTyphl. BolnoiHEeHnE KOHTPOJIBHOM
pabotel.  IloaroroBka K  HPOMEXYTOYHOU
aTTECTAllMU U TEKYIIEMY KOHTPOJIKO 3HAHHH.

Tema 5 OneMeHTHI CaMocTOsATENbHOE H3Y4YEHHE OTACIBHBIX TEM

BBICIICH anreOpbl 32 y4eOHOM JTUTEepaTyphl. BoIoTHEHHE KOHTPOIBHOM
pabotel.  IloaroroBka K  HPOMEXYTOYHOU
aTTECTAllMU U TEKYIEMY KOHTPOJIKO 3HAaHHM.

Tema 6 DBsenenue B CaMocTOsATENbHOE H3YYEHHME OTACIBHBIX TEM

MaTeMaTUYECKUI aHaJIN3 32 yueOHOM JuTepaTyphl. BoinomHeHnE KOHTPOJIBHOM
pabotel.  IloaroroBka K  MPOMEXKYTOUHOM
aTTECTAllMU U TEKYIIEMY KOHTPOJIKO 3HAaHHM.

Tema 7 CaMocTOsATENbHOE H3YYEHHME OTACIBHBIX TEM

Huddepennmansaoe 31 y4aeOHOM JTUTEepaTyphl. BhIOTHEHHE KOHTPOIBHOM

UCUHCIIEHUE ¢byHKIMN pabotel.  IloaroroBka K  MPOMEXKYTOUHOM

OJIHOW ITEPEMEHHOMN aTTECTAllMU U TEKYIIEMY KOHTPOJIKO 3HAaHHM.

Tema 8 HeomnpeneneHHslit CaMocTOsATENbHOE H3Y4YEHHME OTACIBHBIX TEM

u ONpeIEICHHBIN 31 yueOHOM TuTepaTyphl. BoinomHeHnE KOHTPOJIBHON

UHTETPAIIbI pabotel.  IloaroroBka K  MPOMEXKYTOUHOM
aTTeCTAallMU U TEKYIIEMY KOHTPOJIIO 3HAHUM.

Tema 9 CaMocTOsATENIbHOE H3YYEHHME OTHEIBHBIX TEM

Huddepennmansaoe y4eOHOH JTUTepaTyphl. BoIoTHEHHE KOHTPOIBHOM

UCUHCIICHUE GbyHKIMN 31 pabotel.  IlogroroBka K  MPOMEXKYTOUHOM

aTTecTalliu U TeKYIeMy KOHTPOJIIO 3HaHUI.
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Tema 10 KpusonuHeiiHbie

CaMOCTOSTEIIFHOS HU3Y4YCHUC OTACIIbHBIX TCEM

u MTOBEPXHOCTHBIE 28,2 yaeOHOM IuTeparypsl. BeimonHeHne KOHTpOJ'IBHOIEI
WHTErpaJibl pabotel.  IlogroroBka K  IPOMEXKYTOYHOM
aTTECTAllMU U TEKYIIEMY KOHTPOJIKO 3HaHUM.
Bcero mo | kypcy 312,2
Il kypc
Tema 11 OObIKHOBEHHBIE CamocrosiTeIbHOE HW3YYEHUE OTACIbHBIX TEM
g depeHImaIbHbIe yueOHOI1 muTeparypsl. BelnmonHeHue KOHTPOJIbHON
YpPaBHEHUS U  CUCTEMBI 50 pabotel.  IlogroroBka K  HPOMEXKYTOYHOM
OOBIKHOBEHHBIX aTTecTalluu U TEKYIEMY KOHTPOJIIO 3HAHUI.
nuddepeHImaIbHBIX
ypaBHEHUI
Tema 12 Psaner CaMOCTOSITETbHOE HW3YYEHHE OTICIbHBIX TEM
50 yueOHOI1 muTeparypsl. BelnmonHeHue KOHTPOJIbHON
pabotel.  IlogroroBka K  HPOMEXKYTOUYHOM
aTTeCcTalluu U TEKYIIEMY KOHTPOJIIO 3HAHUI.
Tema 13 Teopus CamocrosiTeIbHOE HW3YYEHUE OTACNIBHBIX TEM
BEPOATHOCTEMN 50 y4eOHOM JIUTepaTyphl. BoIoHEHNE KOHTPOIBHOM
pabotel.  IlogroroBka K  HPOMEXKYTOYHOM
aTTeCcTalluu U TEKYIIEMY KOHTPOJIIO 3HAHUI.
Tema 14 MartemaTuueckas CamocrosiTeIbHOE HW3YYEHUE OTACNIBHBIX TEM
CTaTUCTHKA 322 y4eOHOM JIUTepaTypsl. BoIoTHEHHE KOHTPOIBHOM
' pabotel.  IlogrotoBka K  HPOMEXKYTOYHOM
aTTeCTalluu U TEKYIIEMY KOHTPOJIIO 3HAHUI.
Bcero no |l kypey 182,2
BCET'O 4944

5.2. TlepeuyeHb y4eOHO-METOAUYECKOT0 O0ecnieYeHUs IJI CAMOCTOSAITETIbHOM
PadoTHI CTYIEHTOB € YKA3aHHEe MeCTA UX HAXOMKICHUS:
- yueOHast nuTepaTypa — Oubnmnoreka guimana
- METOJUYECKHE PEKOMEHAAINH 110 BBITIOJIHEHUIO KOHTPOJIBHOM PabOThI;
- METOJUYECKHE PEKOMEHAAITNH 10 CAMOCTOSITEIbHON paboTe — calT unana.

6. @oH/1 OLIEHOYHBIX CPECTB /1JIsl MPOBEAeHUSs MPOMEKYTOUHOIN aTTecTalnu
o0y4yaruuxcs 1o AMCHUUILIHHE (MOAYJII0)

By o11eHOUHBIX CpECTB

KomanuectBo

Texkymmii KOHTPOJIb

KonrponbHas padora

4

KypcoBas pabora

KypcoBoii mpoekr

ITpoMe:KyTOYHBI KOHTPOJIb

DK3aMeH

2

3auer

2

@DOHJT OLICHOYHBIX CPEICTB MPEJCTABIEH B MPUIIOKEHUH K paboueil mporpamme.

/. IlepeyeHb OCHOBHOM M [I0TIOJTHUTEJIbHO JIUTEPATyPhI

7.1 OcHOBHasI IUTEPATypPa

ABTODBI, 3ariaBue WUz naTenscTBO, TOX Konnu-Bo
COCTaBHUTCIIN
JI1.1 Iunaues B.C. Bricmiass matemaruka ;| MockBa : N3paTenbcTBO | DIEKTPOHHBIN

yueOHOe mocobue mus | FOpaiit, 2022. - 447c. - | pecypc
By30B / B.C. llIumnaues.
- 8-e u3n., mepepab. u

Pexum JIOCTyma:
https://urait.ru/bcode/488662
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https://urait.ru/bcode/488662

JIOTI.
JI1.2 | I'mypman B.E. Teopus BeposiTHOCTEM | MOCKBa N3naTenbeTBO | DNEKTPOHHBIN
u marematuueckas | FOpait, 2020. - 479 c. | pecypc
CTaTHCTHUKA: Yy4eOHUK | Pexum JIOCTYyTIa:
JUISL By30B https://urait.ru/bcode/449646
JI1.3 | BacunbeB A.A. | Teopus BeposiTHOCcTEM | MockBa N3narenbecTBO | DIIEKTPOHHBIN
u marematuueckas | FOpait, 2020. - 232 c. | pecypc
CTaTHCTUKA: YUeOHUK U | Pexum JIOCTYyTIa:
NpaKkTUKyM Ul By30B | https://urait.ru/bcode/453255
7.2 JlonosiHUTE/IbHAS JIUTEPATYpPa
JI2.1 BeutomoB E.M. | Maremaruka: MockBa N3paTenscTBO | DIEKTPOHHBIN
OCHOBHBIE Opaiir, 2020. - 296 c. - | pecypc
MaTeMaTH4ecKue Pexum nocryna:
CTPYKTYypbl:  yueOHoe | https://urait.ru/bcode/454363
nocoOue Jjisi By30B
JI2.2 | Makapos C.H. Breiciias  matematuka: | MockBa : KuoPyc, 2020. - | DnekTpoHHbIH
MaTeMaTU4eCKUil 320 c. - Pexxum pocrymna: pecypc
aHanmu3 W JmHeWHas | https://www.book.ru/book/93
anrebpa: yuebHoe | 6531
nocooue
JI2.3 ITog o6m. pen. | Beicmas maremarwka : | MockBa N3naTenbcTBO | DIEKTPOHHBIN
XpunyHoBOH yueOHuK u npaktukyM | FOpaiit, 2020. - 478 c. - | pecypc
M.b., IS BY30B Pexum nocryna:
[piranox 1.1. https://urait.ru/bcode/450527

8. [lepeyeHnb pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
«AHTEpHET», HEOOXOAUMBIX /1JI1 OCBOCHUS IUCIUILUIMHBI (MOYJIA)

1. OdunmanbHbIi callT Qpunrana

2. DneKkTpoHHas OMOIMoTEeYHas cucTeMa

9. Meroanyeckue ykazaHus 1J1s1 00y4al0MXCcsl 0 OCBOEHUIO TMCIUIIHUHBI

1. JlekimoHHBIE 3aHSATUS COCTaBISIOT OCHOBY TEOPETHUECKOTO OOydeHWs,
BKJIIOYAIOT B ce0s CHCTEMaTH3UpPOBAaHHbIE OCHOBbI 3HAaHWM 1O JAMCLUILIMHE,
KOHIICHTPUPYIOT BHHMMaHHME OOy4arolmuxcs Ha Haubolee CIO0XKHBIX M Y3JIOBBIX
Bonpocax. CTyIeHTaM pPEKOMEHIYeTCs KOHCIEKTHpOBaTh IpeljlaraeMblii MaTepua,
JUIS 3TOTO Ha 3aHATUSAX HEOOXOIUMO UMETh MMChbMEHHBIE MPUHATIC)KHOCTH.

2. TlpakTtuyeckue 3aHATHUS SBJSIOTCS JOMOJHEHHEM JIEKIHOHHBIX KypCOB U
CaMOCTOSITENIbHOM pabOThl 00YJarOMINXCS, a TAKIKE CPEICTBOM IPOBEPKH YCBOCHUSI UMU
3HAaHWW, JaBAEMBIX Ha JICKIIMU W B MPOIECCE M3YyUEHUSI PEKOMEHIYEeMOU JTUTEPaTypHl.
[TpakTHdeckue 3aHATHS BKIIOYAIOT PEIICHUE 3a/1a4 pa3HoOro ypoBHs. [Ipu moaroroske K
NPAKTHYECKUM 3aHSATHSIM TIO0 TUCIUIUIMHE HEOOXOIMMO O3HAKOMHTHCS C JIEKIIMOHHBIM
MaTepHraioM Ha COOTBETCTBYIOUIYIO TEMY.

3. CamocrosiTenbHas paboTa CTYACHTOB MO HM3YYCHHUIO TUCIUTUIMHBI SIBIISETCS
OCHOBHBIM BHJIOM YYEOHBIX 3aHSATHH. YMEHHE CaMOCTOATEIBHO paboTaTh HEOOXOIUMO
JUIA YCTEIIHOTO OBIAJCHHs] KypcoM. B paMkax caMOCTOSITENbHON palbOTHI CTYACHT
JOJDKEH  BBIOJIHUTH KOHTPOJbHBIE paboThl. BapuaHT KOHTpOJbHONH pabOTHI
BBIOMPAETCS B COOTBETCTBUHU € TOCHeAHEN uppoii mudpa 3a4eTHON KHUKKU CTY/ICHTA.
BrinmonHenue u 3amura KOHTPOJIBbHON paboThl SBISIOTCS HEPEMEHHBIM YCIOBHEM IS
JIOMyCKa K 3a4eTy M 3K3aMeHy. Bo Bpems BBIMIOJHEHUS KOHTPOJIHHOW pabOThl MOXKHO
MOJIyYUTh TPYNIOBbIE WU UHIMBUyabHBIE KOHCYJIBTAIIUHU Y TIPETIOAaBaTelIs.
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https://urait.ru/bcode/449646
https://urait.ru/bcode/453255
https://urait.ru/bcode/454363
https://www.book.ru/book/936531
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https://urait.ru/bcode/450527

10. Ilepeyenb nHGPOPMALHOHHBIX TEXHOJIOTHI, IPOrPAMMHOI0 00ecTiedeHHs U
HHGPOPMALMOHHBIX CIIPABOYHBIX CUCTEM, HCIIOJb3YyEeMBbIX IIPH OCYLIECTBJICHHUHU
o0pa3oBaTeJbHOI0 MPOLECca M0 AUCHUIIHHE

[IporpamMmMHOe  oOecnieyeHue s HPOBENEHUS  JIEKUUH, JEMOHCTpAlUU
npeseHTaruii: Microsoft Office 2010 u BeIIC.

IIpodeccunonanbubie 0a3bl JAHHBIX,
HCI0JIb3yeMble /ISl H3yYeHUsl JUCHUILINHBI (CBOOOIHBIN J0CTYIN)

1. OOGmepoccuiickuii mMaTemMaTUdeckuid moprtan (MHGOpMAIMOHHAS CHCTEMa) -
http://www.mathnet.ru

2. llopran WHTEUIEKTyalbHOTO IIEHTpa — Hay4yHouW Oubmmoreku wum. E.U.
OBcsaHKHHA

https://library.narfu.ru/index.php?option=com_content&view=article&id=500& It
emid=569&Ilang=ru

11. Onucanue MaTepUAJIbLHO-TEXHUYECKOH 0a3bl, HEOOX0TUMOTi
JJI51 OCYlIeCTBJIEeHHS 00pa30BaTEIbHOI0 MpoLecca Mo AUCHUIIUHE

11.1. TpeGoBanus K ayTuTOPUSM (IOMeEIlEeHUSIM, KAOMHETaM) ISl IPOBeAeHU s
3aHATHI ¢ YKa3aHHEM COOTBETCTBYIOLIEr0 OCHAIICHUS 3aHATHI ¢ YyKa3aHUEM
COOTBETCTBYIOIIEr0 OCHAIICHHUS

VYyebHass ayauTopusi I NPOBEICHUS] YUYEOHBIX 3aHSATUM, MPEAyCMOTPEHHBIX
nporpaMmoit crienuanureTa (IMPOBEACHUE 3aHSITUN JIEKIIMOHHOTO THIA, 3aHSATUN
CEMHUHAPCKOTO THMA, TPYIIOBBIX W WHAUBUIYAIbHBIX KOHCYJbTAIlUN, TEKYIIETO
KOHTPOJISI M MPOMEXKYTOUYHOH aTTecTaluu) - KaOuHeT «MaTeMaTHKW», ayauropus Ne
619. Cnenmanu3upoBaHHasi MEOEIb: CTOBI yUEHUYECKHE - 23 MIT., CTYJbs YYCHHUECKHE
- 46 wT., JOCKa HacTeHHas (MeyoBasg) - 1 wIT., cToN mpenoaaBaTens - 1 MT., CTyJd
npenogaBarens - 1 mT. TexHuyeckue CpeAcTBa OOydeHMSs, CIOyXKallue s
npeacTaBlieHus y4eOHOW wuHpoOpMaluKu OOJIBIION ayJUTOPUU: TEPEHOCHOM DJKpaH,
MEPEHOCHON TIPOEKTOP, HOYTOYK. YdUeOHO-HAIJISAHBIE IMOCOOHs, OOeCIeurBaroIIre
TEMaTUYECKUE WILTIOCTPAIIMU, COOTBETCTBYIOIIUE MporpaMMe y4eOHOW NUCIUILIAHBI -
KOMILJIEKT TJIaKaTOB. MaKeThl - MaKeThl 00bEMHBIX TEOMETPUIECKUX PUTYD.

11.2. IlepeyeHnb 1a60PATOPHOTO 000PYAOBAHMS
JlaGopatopHoe 000pynoBaHUE HE TIPETYCMOTPEHO.

14


http://www.mathnet.ru/
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IIpunoxenune k padboueii nporpamme

®OHJ]
OILIEHOYHBLIX CPEJCTB

10 Y4eOHOM QM CHHUILINHE

MATEMATHKA
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1. IlepeyeHb KOMIIETEHUMI € YKa3aHUEM ITanoB uxX ¢GopMUpOBaHUSA
B IIpoLecce OCBOCHHUS Y4eOHOH AUCHUNITMHBI

1.1. Ilepeyenb KOMNIETEHIIM A
OIIK-1. CnocobeH pemarh HWHXEHEpHBbIE 3a7ayd B IpodeCcCHOHATBHON
NEATEIbHOCTH C HCMOJIb30BAHUEM METOJOB €CTECTBEHHBIX HAayK, MaTeMaTH4YeCKOTro

dHaJIn3a U MOACINPOBAHUA.

Nuaukatop OIIK-1.1. [TpuMeHsieT MeTO/bI BBICIIEH MaTeMaTUKH JIJIs PEIICHUS
3a/1a4 Mpo(HeCCHOHAIBHOM JIeSITEIHHOCTH.

1.2.  Jrtanbl popMHUPOBAHUA KOMIIETEHIU A
B IIpoLecce OCBOCHNUS Y4eOHOH AUCIUIIIMHBI

HaunmeHnoBanue 3Tama

Conep:xanue 3Tana
(BuabI y4eOHOI1 padoThI)

Koasl popmupyembix Ha
JTane KOMIEeTeHIHMH,

HHIHKATOPOB

Oran 1. ®opmupoBanue | Jlekuu, CaMOCTOATEIbHAS OIIK-1 (OIIK-1.1)
TEOPETHUECKOM 0a3bl 3HAHHUI pabora CTYJICHTOB c
TEOPETUUECKOU 6a3oi,

MPAKTUYCCKUC 3aHATUA

Oran 2. PopMupoBaHUE YMEHUMN

[TpakTHdeckue 3aHsTH OIIK-1 (OTIK-1.1)

Oran 3. dopmupoBaHUE HABBIKOB

Brimonaenune KOHTPOJIbHBIX OIIK-1 (OIIK-1.1)

MaTcpHrajia

IIPAKTUYECKOIO UCIIOJIb30BaHus | paboT
3HAHUU U YMEHUH
Oran 4. IlpoBepka yCBOGHHOro | 3amMTa KOHTPOJIBHBIX padoT, OIIK-1 (OIIK-1.1)

3a4CThl, 9K3aMCHbI

2. Onucanue nokasaresje 1 KpUTEPUeB OLCHUBAHUS KOMIIETCHIMIA HA
Pa3IMYHBIX 3Tanax ux ¢GopMUpoOBaHMs, ONTMCAHME LKA OLCHUBAHUS

2.1. lloka3aTeJin M1 KPUTEPHH OLIEHNBAHUS KOMIIETEHIIM I
HA Pa3JIMYHBbIX 3Tanax ux GopMupoBaHus

Otan Kon ITokazarenu

(dbopMupoBaHus KOMIIETEHIINH, OLICHUBAHUS Kpurepun Criocobur
KOMIIETEHIINH WHIUKATOP KOMIIETEHIIMH OTCHIH
Oran I. OIIK-1 - IOCELIEHHE | - HAJIMYUE | yd4acThe B
®opmupoBaHue (OIIK-1.1) JIEKIMOHHBIX Y| KOHCIIEKTa JIEKUUH | AUCKYCCUU
TEOPETUUECKON MPAKTUYECKUX 0 BCEM TeMaM,
0a3bl 3HAaHUN 3aHATHUH; BBIHECEHHBIM Ha

- BEJICHUE | JIEKIIMOHHOE

KOHCIIEKTa JIEKIUH | 00CYyXJIeHHe,
Oran 2. OIIK-1 - pelleHMe 3aj1ay | - 3a4a4d  PELIEHBI | pelIeHUe
dopMupoBaHUE (OIIK-1.1) IIPAaKTHUYECKOTO BEPHO THIIOBBIX
YMEHHI 3aHATHSI 3a11a4 Ha
(pemenue MIPAKTUYECKHUX
3aa4n o 3aHATUAX
o0pa3sity)
Ortan 3. OIIK-1 - HAJIMYKE | - KOHTPOJIbHBIE | KOHTPOJIbHBIE
dopMHUpOBaHUE (OINIK-1.1) MPaBUIILHO paboThI UMEIOT | paboThI
HAaBBIKOB BBITTOJIHEHHBIX MOJIOKUTEIBHYIO
IIPAKTUYECKOIO KOHTPOJIbHBIX pELEH3HUI0 u
HCITOJIb30BaHUS pabot JIOMYLIEHBI K 3aIUTe
3HAHUM "
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yMEHUHI
Oran OIIK-1 - yCIelIHas 3alliTa | - OTBETbl Ha BCE | YCTHBIM OTBET
[TpoBepka (OIIK-1.1) KOHTPOJIbHBIX BOIIPOCHI o
YCBOEHHOT'O pabor; KOHTPOJIbHBIM
marepuasia - 9K3aMEHBI; paboTam;
- 3a4eThI - OTBETHI Ha
BOIIPOCHI
9K3aMEHAIIMOHHOT O
Ousera, Ha BOIPOCHI
3ayera u Ha
JIOTIOJTHUTEIbHbIE
BOIIPOCHI
2.2. Kpurepnu onieHMBaHWUsI KOMIIETEHIHI 110 YPOBHIO X C()OPMHUPOBAHHOCTH
Kon YpoBHU chOPMUPOBAHHOCTH KOMIETEHIHH
KOMITETEHIIHH, . . .
0a30BbIi CpeIHHI BBICOKUU
UHAUKATOP
OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIIK-1.1) YaCTUYHO BJIQJICET | YBEPEHHO BjajgeeT | cBOOOIHO BJIAJIeeT
OCHOBHBIMH MOHATUSIMHU U | OCHOBHBIMH TIOHSTHSMH W | OCHOBHBIMH TOHSATHSIMH
METOAAMU METOAaMHU U METOAaMHU
MaTeMaTHIECKOTO MaTeMaTHIECKOTO MaTeMaTHIECKOTO
aHauu3a, aHAJUTUYECKOW | aHalu3a, aHAJUTUYECKOW | aHaIM3a, aHAIUTHYECKOM
reoOMeTpuH, JIMHEHHOH | TEOMETPHH, JIMHEHHOMN | TEOMETPUHN,  JIMHEHHON
anreopsl, anreopsl, anreopsl,
middepeHmanbHoro  u | auddepeHnuanbHoro U | AudQepeHnuanbHoro  H
UHTETPaJIbHOTO MHTETPaJIbHOTO UHTErPajIbHOTO
WCUHNCIICHUS, TEOPHH | UCUUCIICHUS, TEOPHH | UCUHCIICHUS, TEOPHUH
Qg epeHIaIbHbIX TG hepeHIaIbHbIX Qg depeHIaIbHbIX
YpPaBHEHUH M PsAOB, a | ypPaBHEHUHM W PsANOB, a | yDaBHEHMM W DPSAOB, a
TaKxKe TEOPHUH | TaKXKe TEOPHH | TaKXKe TEOpHH
BEPOSATHOCTE, BEPOATHOCTEM, BEPOSATHOCTE,
MaTeMaTHYeCKOM MaTeMaTHYeCKOM MaTeMaTHYeCKOM
CTaTUCTHKH CTaTUCTHKH CTaTUCTHKH
Ymersn: Ymersn: Ymers:
C TIOMOIIBI0 00pa3IoB U | MPUMEHSTH W3BECTHBIE | ONPEEISATh JCHCTBUS U
OPOCTENIINX aJITOPUTMBI TIPH PEHICHUU | BO3MOXKHBIE alTOPUTMBI
QITOPUTMOB: HETHITOBBIX y4eOHBIX | pelIeHUs 3a1ad:

- 1muddepeHpoBaTh U
WHTETPUPOBATh (YHKIIUU
OIHOM M  HECKOJIBKHUX
MEPEMEHHBIX;

- NPUMEHSATH
MaTeMaTHU4eCKOTo
aHanm3a JUIs
UCCIIeIOBaHMS (PYHKIINIA;
- BBIYUCIISATH UHTETPAJIbI;

- pemarpb
nuddepeHImaIbHbIe
YPaBHEHMUS;

- HCCJIEI0BaTh PSAJIBL;

- BBIYMCIATH OCHOBHBIE
XapaKTEePUCTUKU U
OLIEHKU  paclpeleneHus
CIIy4alHbIX BEJIIMYUH;

METOBI

3aJa4 Ha:
- nuddepenuupoBanue u
WHTETpUpoBaHue GyHKIUH
OMHOM W  HECKOJLKHX
IIEPEMEHHBIX;

- hccreloBaHue PYHKIIHIA;
- BBIYHCIICHHE
MHTETPaJoB;

- pelieHne
nuddepeHImanbHBIX
YPAaBHEHU;

- HccleIoBaHue PsIOB;

- BBIUHCJIEHHE OCHOBHBIX
XapaKTEepUCTUK M OLEHOK
pacnpeneneHus
CITyYalHBIX BEJIMYMH;

- IIPOBEPKY

- muddepeHrpoBaHUs U

WHTETPUPOBAHUS
byHKIII OJIHOH u
HECKOJIBKUX
NEPEMEHHBIX;

- WCCIICIOBAHMS
G yHKIH;

- BBIYUCIICHHSI
UHTETPaJoB;

- permeHws
Qg depeHIraIbHbIX
YpaBHEHUH;

- HCCIIEJOBaHUs PAOB;

- BBIYMCIICHUSI OCHOBHBIX
XapaKTEPUCTUK U OLICHOK
pacnpeneneHus
CIIy4alHbIX BEJINYUH;
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- BBINIOJIHATH TPOBEPKY
CTaTUCTUYECKUX TUTIOTE3;
- COCTaBJISITh ypaBHEHUS
perpeccuu

Baaners:

YaCTUYHO HAaBBbIKAMU

- muddepenuupoBanus u
WHTETPUPOBAHUS;

- WCCJICIOBAHHUSI
byHKIINIH;

- pelieHus
nuddepeHImaIbHBIX
YpaBHEHUU u
UCCJICIOBAHMS YHUCIIOBBIX
U (byHKIMOHATIBHBIX
PSIOB;

- BBIYMCIICHHSI
napaMeTpoB
pacmpenenenus
CIIy4aiiHbIX BEJTUYHH;

- CTaTUCTUYECKOU
00paboTKH  pe3yibTaToOB
IKCIIEPUMEHTA;

- HaBbIKaMU
CTaTUCTUYECKOU
00paboTKn U 0000IIEeHUS
MOJTyYEHHBIX JaHHBIX;

- MIPOBEPKHU
CTaTHCTUYECKUX THIIOTE3
u COCTaBIICHUS
YPAaBHEHUI PETPECCUU;

- peleHuss  TUIOBBIX
WHXKCHEPHBIX  3a7ad B
MathCad u Excel

CTaTUCTHYECKUX TUIIOTE3;
- COCTaBJICHHE YpaBHEHHI
perpeccuu.

Baagern:

YBEpEHHO HaBBIKAMHU

- muddepeHupoBaHUs U
MHTETPUPOBAHUS;

- uccienoBaHus GyHKIUIA;
- pereHus
nuddepeHIaTbHBIX
YPaBHEHUH u
UCCIIEIOBAHMSI YUCIIOBBIX
u (byHKIMOHATBHBIX
PSIOB;

- BBIYHCJICHUS TTAPAMETPOB
pacnpezeneHus
CIIyYaHBIX BEJIUYHH;

- CTaTHUCTUYECKOM
00paboOTKH  pEe3yIbTaTOB
HKCIIEPUMEHTA;

- HaBBIKAMU
CTaTHUCTUYECKOI
00paboTkn M 0000IIeHUS
MOJIyYEHHBIX JaHHBIX;

- MIPOBEPKH
CTaTHUCTUYECKUX THUIOTE3
U COCTABJICHMS YPaBHEHUU
perpeccuy;

- pemieHHs  THUIIOBBIX
WHXEHEpHBIX  3a/Jady B
MathCad u Excel

- MIPOBEPKHU
CTaTUCTUYECKUX
THIIOTE3;

- COCTaBJICHUS
YPaBHEHUH PETPECCUMN.
Baanern:

CBOOOHO HaBBIKAMU

- muddepeHpoBaHus U
UHTETPUPOBAHUS;

- UCCJIEJIOBAHUS
dyHKImMiL;

- pelieHus
g hepeHIMaTbHBIX
ypaBHEHUH u
UCCIICIOBAaHHSI YMCIIOBBIX
u (GyHKIIMOHATIBHBIX
PAIOB;

- BBIUMCIICHUS
apamMeTpoB
pacrpeaeneHus
CIIyYalHBIX BEIUYUH;

- CTaTUCTUYECKOM
00pabOTKH PE3yIbTAaTOB
JKCIIEPUMEHTA;

- HaBBIKAMU
CTaTHUCTUYECKOU
00paboTKu 1 0000IICHHS
MOJTyYEHHBIX JaHHBIX;

- MIPOBEPKH
CTaTHCTUYECKUX THUIOTE3
" COCTaBIICHHS
YPaBHEHUU PETPECCUU;

- peIIeHUs  THUIOBBIX
WH)KCHEPHBIX 3a7ad B
MathCad u Excel

KOMIIeTeHIIU I

a) llIkasa oneHNBaHUSA IK3aMeHa

HIkauabl oueHnBaHusA GOPMHUPOBAHUSA UMHAMKATOPOB T0CTHKEHUS

[Ixaa onteHnBanus

Kpurepuu onennBanus

OIICHKA «OTJIUYHO»

NuaukaTtop AOCTHKEHUS KOMIETEHIHH C(HOPMHUPOBAH HA BBICOKOM
ypoBHe.  Teopermueckoe  COAEp)KaHWE  JUCIUIUIMHBI ~ OCBOEHO
MOJIHOCTBIO, 0e3 mpoOenoB. CTyAEHT AEMOHCTPUPYET TMOJHOE
COOTBETCTBUE 3HAHWW, YMEHUM W HABBIKOB MOKA3aTEIsIM M KPUTEPHUIM
OILICHUBAHMS MHAMKATOPA JOCTHKEHHUS KOMIIETEHIIUN Ha (OPMUPYEMOM
JTUCIUTIINHON  ypoBHE. OmepupyeT NPHUOOPETCHHBIMA 3HAHHSIMH,
YMEHUSIMU M HaBbIKAMH, B TOM YHCJIE B CHUTYyalMUsIX MOBBIIIEHHOMN
cnoxxkHocTd. OTBewaeT Ha BCE BOMPOCH Owieta 0€3 HABOIAIINX
BOIIPOCOB CO CTOPOHBI Ipernonasareiis. He ucnbIThIBaeT 3aTpyAHEHUR
TIPU OTBETE HA JIOMOJIHUTEIHHBIC BOTIPOCHI.

OIICHKA «XO0pOoI1Io»

- Wnaukarop AOCTHXKEHHMS KOMIIETEHIIMH C(HOPMHPOBAH Ha BBHICOKOM
YPOBHE, HO JIOITYCKaIOTCSl HETOUHOCTH;

- MHIUKATOp JOCTIDXKEHUS KOMIIETEHIMM C(POPMHUPOBAH Ha CpeaHEM
YPOBHE, HO CTYAEHT OTBE€YACT HA BCE JOIOIHUTEIBHBIE BOIPOCHL.
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Teopernueckoe cojiepkaHue IUCHUIUIMHBI OCBOCHO MOJHOCTHIO, 0€3
npo6enoB. CTyAeHT IEeMOHCTPUPYET MOJIHOE COOTBETCTBHE 3HAHUH,
YMEHMH M HaBBIKOB IIOKAa3aTeIM M KPUTEPUSM  OLIEHUBAHUS
UHIMKATOpa  JOCTHXKEHHS ~ KOMIETeHIMH Ha  (OpMHUpPYEeMOM
TUCUUIUIMHONW ~ ypoBHe. OmnepupyeT NpuUOOPETEHHBIMH 3HAHHUSMU,
YMEHUSIMU W HaBbIKAMHU; €ro OTBET MPEJCTaBIsAECT I'PaMOTHOE
U3JI0)KEHHWE Y4eOHOro Mmarepuajia 10 CYILIECTBY; OTCYTCTBYIOT
CYLIECTBEHHbIE HETOYHOCTU B (POPMYJTUPOBAHUU MOHSTUN; MPABHIBHO
IIPUMEHEHBI TEOPETUUYECKUE TT0JIOKEHNUS, TOATBEPKICHHBIE IPUMEPAMHU.
Ha nBa Teopernueckux BoIlpoca CTYIEHT Jajl IOJHBIE OTBETHI, Ha
TPETUH - IpU HABOJALIMX BoIlpocax mpenozgasarens. [Ipu orBeTe Ha
JIOTIOJIHUTEJIbHBIE BOIIPOCHI JOMYCKAET HETOUYHOCTH.

OLICHKA - VHaukaTop JOCTHXKEHHS KOMIETEHIUH CPOpMHUpPOBaH Ha 0a30BOM
«YJOBJIETBOPUTEIILHO» YPOBHE U CTYICHT OTBEYAET Ha BCE JOMOIHUTEIbHBIE BOIIPOCHI;

- MHIUKATOp JOCTIDKEHHUS KOMIIETEHIMM C(QOpPMHUPOBAH Ha CpEeIHEM
YpPOBHE C HAJIWYMEM HETOYHOCTEM M 3aTpydHSAETCS OTBETUTh Ha
JIOTIOJIHUTENBHBIE BOIIPOCHL. TeOopeTHYecKoe CoAepKaHUE IUCLUIIIIMHBI
OCBOGHO YAaCTUYHO, HO TMpOOJeMbl HE HOCAT MPUHIMIIUAIHLHOTO
xapakrepa. CTyleHT J€MOHCTPUPYET HENOJIHOE COOTBETCTBUE 3HAHUM,
YMEHUH M HAaBBIKOB IIOKA3aTeJsIM U KPUTEPHUSIM  OLIEHHUBAHUS
WHIUKATOpa  JOCTHIKCHHS  KOMIICTCHIMH  Ha  (OpMHUPYyEMOM
TUCHUIUIMHOM ~ ypOBHE:  JOMYCKAIOTCS  3HAYMTEIbHBIE  OIIMOKH,
MPOSABIIAETCS OTCYTCTBUE 3HAHUM 10 psAYy BOINPOCOB. 3aTpyAHSETCA
OTBEYATh HA JIONOJHUTEIbHBIE BOIPOCHI.

OLICHKA WNuaukatop 1OCTHXKEHUS KOMIIETEHIIMU c(pOPMUPOBAH HAa YPOBHE HMKE
«HEYAOBJIETBOPUTEIILHO» | 0a30BOr0 W CTYAEHT 3aTPYAHSETCSd OTBETUTh HA JIONOJIHUTEIbHBIC
Bonpocel. Teopernueckoe  comepKaHWE  AMCHMILUIMHBL  OCBOEHO
gacTUyHO. CTYINEHT JAEMOHCTPUPYET SBHYIO HEIOCTATOYHOCTh WIIH
IIOJIHOE OTCYTCTBME 3HAaHUW, YMEHUN U HAaBBIKOB HAa 3a/IJaHHOM YPOBHE
c(OPMHPOBAHHOCTU MHIUKATOPA JOCTHIKEHHUS] KOMIETEHIUH.

0) Illkana oneHUBaHUS 3a4UeTa

[ITkaa olleHUBaHUS Kputepun orieHnBaHus
3auTeHo WNupukatop MOCTHXKEHUS KOMIETEHIIMH COPMHUPOBAH HA YPOBHE HE HIKE
0a30BOr0 U CTYAECHT OTBEYAET Ha JOMOJIHUTEIbHbIE BOPOCHI.
Crynenr:

- IPOYHO YCBOWJI IIPEYCMOTPEHHOHN MPOrpaMMOi MaTepuanl;

- IPaBUWJILHO, ApTYMEHTHUPOBAHO OTBETUII Ha BCE BOMPOCHI;

- TOKa3ajd TyOOKHe CHUCTEeMaTH3WPOBAaHHBIC 3HAHUS, BIAZCET MpHEMaMHU
paccyXeHHsI U COMOCTAaBJISIET MaTepuaid U3 Pa3HbIX HCTOYHHUKOB: TEOPUIO
CBS3bIBACT C MPAKTUKOH, JAPYIMMH TeMaMH JaHHOTO Kypca, JApYrux
M3y4aeMbIX NPEJIMETOB,;

- 6e3 o1MOOK BBHIOIHUI IPAKTHYECKOE 3aaHuUE.

He 3aureno WHaukaTtop OOCTHMKEHHMSI KOMIIETEHUMH C(HOPMUPOBAH HAa YPOBHE HUXKE
0a30BOr0 U CTYACHT 3aTPYyJHIETCS OTBETUTH HA JIOTIOJIHUTENIbHBIE BOTIPOCHI.
BricTaBnsiercss cTyneHTy, KoTopblii He cmpaBuiicsi ¢ 50% BOIpocoB
3agaHuii Omiera, B OTBETax Ha JAPYrHe BOIPOCHI JIOMYCTUJ CYIIECTBEHHBIE
omnOku. He MoxxeT OTBEeTUTh Ha  JIONOJHUTENbHBIE  BOIPOCHI,
IIPEIJIOKEHHBIE ITPENOJaBaTENIEM.

B) lllkasia oneHUBaHUSA KOHTPOJIbHBIX PadoT

IIIxana oneHUBaHUA Kpurepuu onenuBanus

3auTeHo WNnaukaTtop TOCTHXKEHUS KOMIIETEHIIMH C()OPMHUPOBAH Ha YPOBHE HE HUXKE
6a30Boro. /lapl OTBETHl Ha BCE TEOPETHYECKHE BONPOCHL. Bce pacuers
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BBIITOJIHCHBI BCPHO U UMCIOT HGOGXOIII/IMBIG MOACHCHUA
He 3aureno Wupukatop AOCTHXKEHHS KOMIETEHIMH C(HOpPMUpPOBAH HAa YpPOBHE HHUXKE
06a3zoBoro. B pacderax momymieHbl OIMMUOKH, HEOOXOJUMBIC TTOSICHEHHS
OTCYTCTBYIOT, UMCIOTCHA OIIIMOKHU B TCOPCTUICCKHUX BONIPOCAX.
3. TunoBbie KOHTPOJIbHBIE 32JAHUA U HHbIE MATEPHAJIbI, HCOOXOAUMBbIE 1JIA
OLICHKM 3HAHUI, YMEHHH, HABBIKOB, XapaKTePU3YOIIHUX ITAMbI (POPMHUPOBAHUS

KOMIIeTEeHIMH

Konx xommereHmum,
WHJUKATOP

Orarnbl GopMUpOBaHUS
KOMIIETCHIIMH, UHIUKATOPOB

TunoBble 3a1aHMs
(OLIEHOYHBIE CPE/ICTBA)

OIIK-1 (OIIK-1.1)

Oran 1. DopMHUpOBaHKE
TEOPETUUECKON 0a3bl 3HAHUM

- pelieHue 3a1a4 no oopasiry

Oran 2. ®opMupOBaHUE YMEHUI
(pemenue 3amauu Mo oOpasiy)

- peuICHuC THUIIOBBIX
IMMPAKTUYCCKUX 3aHATUAX

3aga4 Ha

Oran 3. @opMUpOBaHNE HABBIKOB

- KOHTpOJbHAs paboTa: mepedyeHb 3a1ad

IIPAaKTUYECKOIO0  HCIOJIb30BaHUSA | 11O BapHaHTaM (MeToauueckue
3HAHUU U YMEHHU pekomenganuu 1o CP)
Oran 4. IIpoBepka yCBOEHHOIO | - BONPOCBI K  3K3aMEHy, 3a4eTy

Marepuaia

(npunoxenue 1)

4, MeTtoau4yeckne MaTepHuaJibl, ONpeaesIsiionue npoueaypbl olleHUBAHUS 3HAHMI,
YMEHUii 1 HABBIKOB

3auer

3a4yeT MpPOBOAMUTCS B 3aJaHHBIM CPOK, COIMIAaCHO TpaduKy ydeOHOTO mpolecca.
3aduer mpoxoAuT B ¢opme cobeceoBaHUS MO OwieTaM, B KOTOPbIC BKIOYAIOTCS
TEOPETUYECKHE BOMPOCH M 3amada. [Ipu BBICTABIEHWN OIEHOK YYHUTHIBAETCS YPOBEHB
MPUOOPETEHHBIX KOMIETSHITMH CTyACHTa. AyIUTOPHOE BPEMs, OTBEJACHHOE CTYJICHTY,
Ha MOJAroToBKY — 30 MUH.

JK3aMeH

[IpoBomuTCS B 3aJaHHBIN CPOK, COMIACHO rpaduKy ydeOHOro mporecca. IK3aMeH
npoxonut B ¢dopme coOecemoBaHUs IO OuieTamM, B KOTOPbI€ BKIIOUYAIOTCS
TeopeTudeckre BOMpoChl. [IpW BBICTABIEHWM OIEHOK YYHMTHIBAETCS YPOBEHBb
NPUOOPETCHHBIX KOMIIETCHIIMHN CTyICHTa. AYJIUTOPHOE BPEMs, OTBEACHHOE CTYJICHTY,
Ha MOJAroToBKY — 30 MHH.

KourpouabHas padora

DTO BHEayJIUTOPHBIA BHJI CAMOCTOSITEIBHOM paboThl cTyAeHTOB. KOHTposbHas
paboTa BK/IOYaeT B ceOs 3aJauM, OXBAThIBAIOIIMX M3ydaeMble Pa3/esibl MaTEMaTHKU.
PaGoTa BbINIOJIHAETCS 110 BapUaHTaM, COTJIACHO INociieHel nudpe mudpa u caaercs Ha

MIPOBEPKY.
[locne mnpoBepkn KOHTpOJbHAs paboTa BO3BpallaeTCs CTyACHTaM IS
MOATOTOBKMA €€  3amuTe. 3aluTa KOHTPOJBHOW  pabOThl  MPOBOAMTCS  Ha

AK3aMEHALIMOHHON CECCUU U SBIIAETCS OCHOBAHUEM ISl TONYCKA CTYAEHTA K DK3aMEHY
u 3adety. [lpu 3ammre KOHTPOIBHOM pPaOOTBHI CTYAEHTHI JOJKHBI OTBETHTH Ha
TEOPETUUECKHE BOIIPOCHI [0 TEMATUKE KOHTPOJIBHON pabOTHI.
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Temaruka KOHTPOJIBHBIX PadOT

1 Kypc
Koutponbhas pa6ora Ne 1

Tema: DneMeHTbl BEKTOPHOU anreOpbl, aHAIUTUYECKOW TeOMETPUM U JIMHEHHOU
anreopbl

Koutponbhas pa6ora Ne 2

Tema: IuddepennmaibHoe U UHTETPAIbHOE UCYUCIICHHE.

2 Kypc
KonTponbnas pabota Ne 3

Tema: {uddepennmansupie ypaBHeHUS. Pl
Kontponsnas padota Ne 4
Tema: Teopus BeposiTHOCTEN. MatemMaTndeckasi CTATUCTHKA.

IIpakTuyeckue 3aHATHS

[TpakTHueckue 3aHATUS - METOJI PENPOAYKTUBHOIO 00yUYeHUs!, 00eCeunBarOIINN
CBSI3b TEOPUM U MPAKTUKU, COJCHUCTBYIOIIMHA BBIPAOOTKE Yy CTYJEHTOB YMEHHUU U
HaBBIKOB NMPUMEHEHUS 3HAHUH, MOJIYYEHHbIX HA JIEKUMU U B XOJE CAMOCTOSTEIbHOU
paboTHI.

[Tpu mpoBeaeHUM NMPAKTUYECKUX 3aHATUN CTyJEHTaM MpeJiararoTcs JBa BHUAA
3a]1a4 10 TeMaM, OTBEJICHHBIM Ha MIPAKTHUECKOE 3aHSATHE!

- TUTIOBBIE 3a/1a4M, 00pa3Ilbl, PEIICHUs] KOTOPBIX OBLTH PACCMOTPEHBI HA JICKIUH,
MIPU UX PEIICHUH MPUMEHSIETCS] OJJHO MpaBuiio ((popmyia, 3aKOH);

- 3a71a4M, TpeOyroume sl pEIICHHUs] TPUMEHEHUSI HECKOJIbKUX MpaBuil (popmyii,
3aKOHOB), TocTpoeHus rpadukoB. Kak npaBuio, o6pasibl TaKMX 3a7a4 Ha JICKIUIX HE
paccMaTpuBaIOTCA.

JAuckyceust

[Ipu npoBeneHMM NIUCKYCCHHM CTyJAEHTaM Il OOCYXKICHHS TpeaiararoTcs
BOIIPOCHI 1O TEME, OTBEJEHHOM Ha TMpaKTUYecKoe 3aHATHe (coriacHo pabodeit
nporpamMme yueOHo# AUCIUIUIMHGI). [Ipu oTBETE Ha BOMPOC CTYJEHT JOJDKEH PACKPHITh
TEMY, YKa3aTh Pa3MEPHOCTH UCTIOIb3YEMBIX (DU3UYECKUX BETUUYUH U UX CMBICII.
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IIpunoxenue 1
BOIIPOCHI K DK3AMEHY

Bonpocs! aj1s1 npoBepku ypoBHsi 00yueHHOCTH «3HATD)
1 kypc

1. Onpepenurenu BTOPOTO U TPEThEero NopsakoB. CBoMCTBa onpeaenuTene.

2. ®opmynsl Kpamepa a1 pelieHus: CUCTEM TpeX JIMHEHHBIX YpaBHEHUN C TpeMs
HEW3BECTHBIMHU.

3. Ompenenenne Matpuilbl. Buabl matpui. JleficTBus Haax MaTpHUIIAMU.

4. MuHOpBHI 1 anreOpandecKue JOMOJHEHHSI MATPUIl: OmnpeneicHue, (opMyIibl
JUTSl BBIYMCIIEHUSL.

5. ObparHas MaTpula. AJTOPUTM HAXOXKJICHHUSI OOPATHOM MaTpPHUIIBI.

6. JIunelinas He3aBUCUMOCTh BEKTOPOB. basnc B mpocTpaHCTBeE.

7. CucteMbl m JMHEWHBIX YpPaBHEHUH C N HEU3BECTHBIMHU: pa3pelIMMOCTb U
OIIpeIeNIEHHOCTh. DJIE€MEHTApHbIE TPEOOPa30BaHUs CUCTEM.

8. Panr matpuibl, 0a3MCHBIII MUHOp, 3JIEMEHTapHble MpeoOpa3oBaHUs MaTPULL:
olpeseNieHus], TeopeMa o 0a3MCHOM MHUHODE.

9. Meton 'aycca penieHns CUCTEM m JIMHEWHBIX YPAaBHEHUI C N HEU3BECTHBIMHU.

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

11. JIuHeiiHO He3aBUCHUMBIE BEKTOpbl W uX cBoicTBa. IloHaTrue 0Oa3uca.
JlekapToBasi cucteMa KOOpIMHAT.

12. CxansipHOoe pon3BeICHIE BEKTOPOB M €T0 CBOICTBA.

13. BexTopHoe mpoun3BeneHrne BEKTOPOB U €T0 CBOMCTBA.

14. CMeniaHHOE POU3BEACHUE BEKTOPOB U €r0 CBOKCTBA.

15. PaznuyHble BUIbI ypaBHEHUH MNpsSMOM Ha IUIOCKOCcTH (oOmiee; yepe3 JBe
TOYKH; [0 TOUYKE U BEKTOPY HOPMAJH; [0 TOUYKE U HAMPABIISIONIEMY BEKTOPY; MO TOUKE
Y TIEPIICHIUKYJIAPHO JAHHOHN NMPSIMOM; C YIJIOBBIM KO3(Q(PUIIMEHTOM; B OTPE3KaX; MIy4YOK
npsaMbIX ). [Ipumepst.

16. Yron mexy npsMbIMu Ha Tiockoctu. [Ipumep.

17. PaccTostHue OT TOYKH 10 Tiockoctu. [Ipumep.

18. KpuBbie BTOpOrO MOpPSAKA: OKPYKHOCTh, SJUIMIIC, TUIEpOOJa, mapadoda.
OcHOBHBIE 2JIEMEHTHI U TpadUKH.

19. IonspHbIe KOOPAMHATHI TOUYKH HA MIIOCKOCTH, UX CBSI3b C A€KAPTOBBIMH.

20. PaznuuHble BUABI YPaBHEHUS IUNIOCKOCTH B MPOCTpPaHCTBE (00I1ee ypaBHEHHUE;
yepe3 TpU TOYKH; IO JIBYM TOYKAM M KOJUIMHEAPHOMY BEKTOpY; MO TOYKE U ABYM
KOJUIMHEAPHBIM BEKTOpaM; MO TOYKE M BEKTOPY HOpPMalld; B OTpE3Kax; B BEKTOPHOM
dopme; my4ok mockocrteit). [Ipumepsr.

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

22. YpaBHeHUE TIPSIMON B TIPOCTPAHCTBE (IO TOYKE M HAIPABIISIONIEMY BEKTOPY;
4yepe3 JBE TOUKH; 00I1Iee ypaBHEHHUE).

23. Yron MexIy nOpsSMbIMH B TPOCTPAHCTBE. YIoJd MEXAYy MNpsAMOMl U
IJIOCKOCTBIO.

24. TToBepXHOCTH BTOPOTO MOPSIIKA.

25. [lpumepsl  4HMCIOBBIX ~ MHOXKecTB. Hartypanbuble uucna. [lpunnun
MaTeMaTUYECKOM MHIYKLIHH: CyTh METOJAa MaTEMaTUYECKON MHIYKLWH, aaropuT™ (Ha
KOHKPETHOM MpUMeEpE).
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26. Kommnekcapie  uymcma. JleWcTBHs HAJ  KOMIUIGKCHBIMH — YHCIIaMH B
anrebpandeckoii popme.

27. N3o0paxxeHne KOMIUIEKCHBIX yucen. JlecTBUs HaJ KOMIUIEKCHBIMU YU CIIaMU
B TPUTOHOMETpPUUYECKOH (hopme.

28. BemectBeHHas (yHKIMS BEIIECTBEHHOW TEPEMEHHOM: OIpe/elieHue,
CIIOCOOBI 3aJaHUs], IPUMEPHI.

29. Cnoxnas ¢yukius. [Ipumepsr.

30. ApudmMernueckue onepainuu ¢ QyHKIUSIMHU, CBOMCTBA onepanuii. [Ipumepsl.

31. CpoiicTBa (hyHKITUN: CUMMETPHS, IEPUOTUIHOCTD.

32. CroiicTBa (HyHKIHA: MOHOTOHHOCTh. MOHOTOHHOCTh KOMITO3HITHH.

33. Yucnosas MOCJICIOBATEILHOCTb. Omnpenenenue npeaena
nocJyeoBaTeabHOCTH. CBOIMCTBA IPEIEIIOB.

34. beckoHEYHO MaJlble IIOCJIEIOBATEILHOCTH W WX CBoiicTBa. CBOiCTBa
MIPEICIIOB, BEIPAKEHHBIC PABEHCTBAMHU U HEPABECHCTBAMM.

35. CBs13p MEXAY CXOAMMOCTBIO M OTpaHUYEHHOCTHIO. Teopema Beliepmrpacca,
bonwsuano — Beliepmrpacca.

36. beckoneuno Oosblme  mocienoBaTenbHOCTU. CBOMCTBA  OECKOHEYHO
OOJBIINX, UX CBSI3b C 0ECKOHEYHO MAJIIMU TOCIIEIOBATEIbHOCTAMH.

37. CBoiicTBa OECKOHEUHBIX MOCIEA0BATEIILHOCTEHN, BU bl HEOTIPEIETICHHOCTEH.

38. Omnpenenenue npeaena Gyukuuu o ['eitne u mo Komm. [Ipumepsi.

39. Ognocroponnue npesaensl. CBoMCTBa MpeenoB PyHKIUH.

40. beckoHeyHO Manble U OECKOHEYHO OoJblmne (YHKIUU. 3amedaTelbHbIE U
TMIOJIC3HBIE TPEICIIbI.

41. CpaBHeHUE OECKOHEUYHO MaJlbIX. JKBUBAJICHTHbIE OECKOHEYHO MaJIbIE.

42. HenpepsiBHOCTH GyHKIHI. CBOIMCTBA HEMPEPHIBHBIX (PYHKIIUHA.

43. Touku pa3pbiBa QYHKIIUN U UX KiIaccupuKarims.

2 kypc

1. [IpeaAMET 1 OCHOBHBIE OTIPEACIICHUSI TEOPUH BEPOSATHOCTEH.

2. Knaccuueckoe  ompezneneHue  BeposTHOCTH.  CBoHCTBa  BEPOATHOCTH,
BBITEKAIOINE U3 KJIACCUYECKOT0 onpeaeseHus. IIpumepsr.

3. CratucTuyeckoe OMNpeesieHue BEPOSITHOCTH, €ro OCOOEHHOCTH U CBSI3b C
KJIACCUYECKHUM OIIPEIEIICHUEM.

4. IlonHast TpyInma HECOBMECTHBIX COOBITHH, TNPOTUBOIOJOXKHbBIE COOBITHS,
CBOMCTBA UX BEPOSATHOCTEMN.

5. 3aBuUCHMMBICE W  HE3aBUCHUMBIE COOBITHA. YCJIOBHbIE U  O€3YyCIOBHBIC
BEPOSTHOCTH.

6. TeopemMbl yMHOXKEHHS BEPOATHOCTEH.

7. Teopembl CIOKEHUS BEPOSATHOCTEM.

8. ®opmyna nosiHOM BeposTHocTH. Dopmyia baiieca.

9. KomOuHaTtopuka: pa3MelleHUs, COYeTaHus, IEpPecTaHOBKU. Pa3MenieHus,
COYETaHUs U NIEPECTAHOBKHU C IIOBTOpEHUsIMU. [Ipumepsl.

10. CnyuaiiHple BeNMWYMHBI M CllydyailHble  cOObITHS.  JluckpeTHble W
HETIPEPBIBHBIE CIIyYaliHbIE BEITUYMHBI.

11. 3akoH pacnpeneneHus cay4yalHON BEIMYHUHBI U CIIOCOOBI €ro 3a/1aHusl.

12. YncnoBble XapaKTEPUCTUKHU CITy4YalHBIX BEIHYHUH.

13. HauanbHble U IEHTPaTbHBIE MOMEHTHI.

14. AcummeTpus U SKCIECC.
23



15. MaTtemaTu4ecKkoe OKUJaHUE CIIy4ailHOW BeIMYUHBI. Ero CMBICH U IPUMEPBI.

16. CBoiicTBa MaTEMaTUYECKOTO 0XKUIAHUSI.

17. Jlucniepcus U cpeqHee KBaJIpaTUYECKOE OTKIOHEHHE CIy4yalHOW BEIMYUHBI.
Nx cMbIca 1 npuMepsl BIUUACICHHS. POpMyIIbl AJIsl BBIYMCIEHUs nucnepcun. CBoNCTBa
TUCTIEPCHH.

18. MaTtemaTu4eckoe OXXUJAHUE, JTUCHEPCHs U CpEAHEe KBaJIpaTUUYECKOE
OTKJIOHEHUE YaCTOThI U YaCTOCTH.

19. ®opmyna bepnymnu. bunommansHOe pacmpeneneHue. HaumBeposTHeitiee
YUCJIO TOSIBJICHUHN COOBITHS.

20. ®opmymna [lyaccona. 3akoH pacmpeneseHuss BEPOSITHOCTEH PEAKUX COOBITHIA.

21. T'unepreoMeTpu4ecKoe pacrupezesieHue.

22. PaBHOMEpHOE pacmpeecHue.

23. HenpepriBHBIC CTydaliHbIC BETMYUHEI.

24. [luddepenimanbHas U UHTErpaibHas QYHKIUN PACHIPEICICHUS, HX CMBICT U
CBSA3b MEXIY HUMHU.

25. BepoATHOCTh MOMa/JaHusl CIy4alHON BEJWYMHBI B 33JaHHBIII HMHTEPBAL
BeposATHOCTH TOrO, 4TO HENpEpBIBHAS CIIydaiiHas BEIMYHMHA IPUMET TOYHO 33JaHHOE
3HAYCHHE.

26. HopmanbHoe pacnpezenenue. [I10THOCT HOpMaIbHOTO pacipeieieHUs U ee
cBorictBa. DYHKUHUS paCIpeNesieHuss HOPMAJIIBHO PACHpPEACICHHOW CIy4anHOU
BEJINYUHBI.

27. HopmupoBaHHOE (CTaHIapTHOE) HOPMAITBHOE pacmpe/ieiicHuUE.

28. Oynkuus Jlamaca: rpaduk, CBOMCTBA, TAOIHUIIHI.

29. BepoATHOCTbH MONaaHus HOPMAJIbHO PACTIPECIICHHON CITydYaifHOW BEIMYHHBI
B 3a1aHHBIN UHTEPBAJ.

30. BepoATHOCTH 3a1aHHOTO OTKJIOHEHHWS HOPMATHHOU CIIy4aiiHON BENWYMHBI OT
CBOEro MaTeMaTuyeckoro oxxuaanus. [IpaBuno Tpex curm.

31. JlokanpHas TeopeMa Jlamaca.

32. UnrerpanbHas Teopema Jlarmnaca.

33. 3akoH Oospimmx uyucen. Ilonarune o teopeme YeObimeBa (oOmumid ciydai).
3HaueHue TeopeMbl YeOrnliena.

34. 3akoH Oonpiux ynceln. Teopema beprymm.

35. [lonsTHE O IEHTpATBLHOM MpeeTbHON Teopeme JIsmyHoBa.

36. IIpenMeT 1 OCHOBHBIC 3aJ]Ja4l MAaTEMAaTHICCKON CTATHCTHKH.

37. Bapuaumonnele psnpl. Buasl  Bapuanmu. ['paHuiibl  MHTEpBajIoB B
BapUAllMOHHBIX PsI/Iax, BEJIMYMHA UHTEepBaja. HakomnieHHble YaCTOTHI.

38. I'padpuueckoe n3o0pakeHre BapHaIlMOHHBIX PSIOB.

39. YncnoBble XapaKTepUCTUKH BapUallMOHHOTO psiga. CpenHsas apudmerrueckas
1 €€ CBOMCTBA, MOJIa U MeAUaHa.

40. ITokazaTenu paccesHHs: BapUalMOHHBIA pa3Max, AMCHEpPCUs, CTaHIAPTHOE
OTKJIOHEHHUE, KO3 (PUIIMEHT BapHaLIUH.

41. OCHOBHBIC TIOJIOKCHHUSI TEOPUU BBIOOpOYHOTO MeToda. ['eHepayibHas
COBOKYITHOCTb U BBIOOpKA.

42. 3aKOHBI pacIpeneieHus, MPUMEHsIeMble B MaTEeMaTHMYeCKON CTaTUCTHUKE:
pacupenenenus x, 2 , Cterogenta, ITupcona.

43. CTaTUCTUYECKUE OILIEHKU MapaMeTpoB pachpeneneHus (CyHHOCTb TEOpUu
OLICHUBAHUS1): HECMEUIEHHOCTh, COCTOSITEIbHOCTD, 3 (DEKTUBHOCTH OLIEHOK.
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44. TouyeuHnble  OIICHKWA: BBIOOpPOYHAS  CpeAHss, JUCIEPCHs, CpEIHee
KBaJpaTHYECKOE OTKIIOHECHHE.

45. ToueuHas oleHKa reHEPaTbHOM CpeIHEN MO BHIOOPOUHOM CpeaHEH.

46. ToueuHas olleHKa reHepalnbHON nucnepcuu. «McnpaBieHHbie» BBHIOOPOYHAS
IUCIIEPCUS U CPEJIHEE KBAIPATUUECKOE OTKIOHEHHUE.

47. UntepBanbHblie olleHKU. TouHOCTh o1ieHKH. JloBepuTebHas BEpOSTHOCTb.

48. loBepuTelbHBIE WHTEpPBajbl [JIi OLICHKA HEW3BECTHOTO  3HAYCHUSA
T€HEPAJIbHOM CPEIHEN U TEHEPAIBHOM JIOJIH.

49. CraTucTudeckasi mpoBepKa ruroTes.

50. CraTtuctrueckas THUIOTE3a: TMapaMeTpHueckas ¢ HemapaMeTpHuecKas;
HYyJIEBasl U AJIbTEPHATUBHAS.

51. Ommobkwu I u Il pona.

52. YpoBeHb 3HAYUMOCTH ¥ MOIITHOCTH KPUTEPHSI.

53. Cratuctrueckuii KpUTepui TPOBEPKH HyJeBOM TumoTe3sl. Habmiomaemoe
3HAYEHUE KPUTEPHS.

54. Kputuueckast o6sactb. O0iacTh MPUHATUS TUIOTE3bl. KpUTHUECKUE TOYKH.
OTbICKaHUE OTHOCTOPOHHEHN U IBYCTOPOHHEN KPUTHUECKUX 00JIacTe.

55. OcHOBHBIE 3Tarbl TPOBEPKH CTATUCTUYECKHUX THUIOTE3.

56. ['unoreza o0 paBeHCTBE BBIOOPOYHOM CpeqHEH U TUINOTETUYECKOMN
TEHEPAJIBHON CpEeAHEH HOPMAJIBHOM COBOKYIIHOCTH IIPU M3BECTHOM M HEU3BECTHOM
TE€HEPAIbHOMN JUCIIEPCUM.

S57.Tunore3a O paBEHCTBE HAOMIOJaeMOW OTHOCUTEIBHOM YacTOTHl U
TUTIOTETUYECKOU BEPOSITHOCTH MOSIBICHUS COOBITHSI.

58. I'unoTesa 0 paBeHCTBE J0JIei MPU3HAKa B IBYX COBOKYITHOCTSIX.

59. T'mmoTe3a O 3akoHE pacmpeAeseHusl CiydailHON BenuuuHbl. Kputepuit
cornacus IIupcona.

Bomnpocs! ajis1 npoBepku ypoBH# o0yueHHOCcTH «Y METD»

1 kypc

. Beruuciienue onpenenuresie BTOporo U TpEThEro NopsiAKOB.
. Pemienue cucreM nuHEeNHBIX ypaBHeHUH o popmynam Kpamepa.
. Pa3noxxeHue BEeKTOpOB MO 0a3HUCHBIM.
. Bprunciienue CKasipHOro Npou3BeAEHUs B TPEXMEPHOM IPOCTPAHCTBE.
. Berunciienue qjimHa BEKTOpA U yIila MEK1y BEKTOPAMH.
. BerunciieHne BEKTOPHOTO U CMENIAHHOTO MTPOU3BEAECHUN BEKTOPOB.
. CocTaBiieHHE ypaBHEHMM NPSIMOM Ha IUIOCKOCTH IO PAa3JWYHBIM 33JJaHHBIM
DJIEMEHTAM.

8. Beiuncnenue yria Mexay MpsSMbIMU. YCTaHOBJEHUE MapajIeIbHOCTH U
NEPNEHINKYJAPHOCTH JIBYX NPSAMBIX. BhIYMcieHne pacCTOSHUSA OT TOUYKU OO NPSIMO.

9. IlpuBenenue ypaBHEHUN KPUBBIX BTOPOrO MOPSAKAa K KAHOHUYECKOMY BUJLY U
YCTAaHOBJICHHE TUIIA KPUBOU BTOPOT'O MOPAAKA I10 YPABHEHHUIO.

10. IlepeBoa MONAPHBIX KOOPAMUHAT B IEKApTOBBIE U OOPATHO.

11. CocTtaBneHue ypaBHEHHUS INIOCKOCTH 1O PA3IUYHBIM 3JIEMEHTAM.

12. CoctaBneHue ypaBHEHHsI IPSIMOM B MPOCTPAHCTBE IO 33aHHBIM 3JIEMEHTAM.

13. Brruucnenue yria Mex1y MIOCKOCTSIMHU; YIJIa MEXAY MPSIMBIMU; yTa MEXY
IIPSIMOU U ITIOCKOCTBIO. Y CTAHOBJICHHUE NMApAJUIEIBHOCTH U NIEPIIEHIUKYIIIPHOCTH.

14. BeinmonHeHue NeWCTBUN HAJ MaTpUIlAMHU: YMHOKEHHE MaTpHIl Ha YHCIIO,
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CJIOKEHUE U YMHOXKEHUE MaTpHIl. TpaHCIOHUPOBAHUE MATPHII.

15. BerurciieHne onpeneauTenei N-ro nopsaka.

16. HaxoxaeHue oOpaTHOM MaTpHIIbI.

17. Penienue cuCTeM JIMHEWHBIX YPaBHEHUN MaTPUYHBIM CIIOCOOOM.

18. BrrunciieHue paHra MaTpuilbl ¢ IOMOIIBIO JIEMEHTAPHBIX MPEOoOPa30BAHMIA.

19. Pemenne cucteM JTUHEHHBIX ypaBHEHUM MeToioM ["aycca.

20. HaxoxaeHnust oOpaTHON MaTpulibl MeToJ0oM [ aycca.

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

22. JleficTBUA HAJl KOMIUIEKCHBIMHU YHCIIAMHU.

23. Pa3znoxxenne MHOTOWIEHa C JCHCTBUTEIBHBIMH Kod(hdummeHTamMu Ha
JUHEHHBIC W KBAPATHYHBIC MHOKUATEIIH.

24. BpruuciaeHue MpeiesioB YUCIOBBIX OCIEI0BATEIbHOCTEH.

25. BoruncieHue mpeieaoB UCIob3ys CBONCTBA 0ECKOHEYHO MAaJIbIX.

26. PackppITHEe HEOTPEIECICHHOCTEH PAa3TNIHBIX BUIOB.

27. HaxoxieHrne 0OTHOCTOPOHHUX MPEEIoB (PYHKITHH.

28. UccnenoBanue pyHKIIMU HA HEMPEPHIBHOCTD.

29. HaxosxieHre Touek pa3pbiBa (QyHKIIMHU U OMpe/IesIeHHe TUIIa TOUYKH pa3phIiBa.

30. [Ipumenenne cBONCTB (DYHKIIMI, HETIPEPHIBHBIX HA OTPE3KE.

2 kypc

1. Boluucienre  BEpOSTHOCTEH  COOBITMI €  TOMOIIBIO  KJIACCHYECKOTO
OTIPENICIICHHUS.

2. Borunicienue  BEpOSTHOCTEH  COOBITHIT €  TIOMOMIBIO  CTaTUCTHYECKOE
OTIPENIEIICHNS] BEPOSTHOCTH.

3. Brruncnenue reoMeTpuIeCcKuX BEPOSITHOCTEH COOBITHIA.

4. BpruncieHnre BepOsiTHOCTE COBMECTHBIX U HECOBMECTHBIX COOBITU.

5. Briuncnenue BEpOATHOCTEN 3aBUCHUMBIX M HE3aBUCHUMBIX COOBITUMN. Y CIIOBHBIE
1 0€3yCIIOBHBIE BEPOSITHOCTH.

6. [Ipumenenne GopmMyIibl OTHON BEPOSATHOCTH.

7. Ilpumenenne popmynel baiieca.

8. [Ipumenenre KOMOMHATOPHBIX (HOPMYI JIJIsl TIOJICUETa KOJIMYECTBA DJIEMEHTOB
BBIOOPKH.

9. 3amanwue 3aKoHA pacHpeeeHUs CIIyYaitHOW BEIIMYUHBI.

10. Briuucienre 4ucaoBble XapaKTEPUCTUK TUCKPETHBIX CIyYailHbIX BEIMYHUH.

11. BeruuclieHre YUCIOBbIE XapaKTEPUCTUK HEMPEPHIBHBIX CIIyYailHBIX BETUYHH.

12. BeruuciieHre HayalibHBIX U LIEHTPAJbHBIX MOMEHTOB CIIyYailHbIX BEJIUYMH.

13. BeluncneHue acCuMMETpHs U DKCIIECC.

14. BeiunciieHrne MaTeMaTUueCKOTO OXKUIaHUS CTy4aifHOW BETMYMHBI.

15. BerunciieHHe JUCHEPCHM M CPEAHEro  KBaJAPAaTUYECKOTO  OTKJIOHEHHMS
CIIly4YalHOM BEJIMYUHBI.

16. Beruncnienue BeposiTHOCTEM 110 hopmyse bepHyu.

17. Onpenenenne HaUBEPOSITHEHIIIETO YHCIIA TIOSIBJICHUN COOBITHSL.

18. Brerancnenue BepositHocTel 1o dhopmysie [lyaccona.

19. IlpumeHeHne 3aKOHA pacpeieTICHUs] BEPOSITHOCTEH PEAKUX COOBITHA.

20. IlpumeHeHune TUIIEPreoOMeTPUIECKOTO pacpeesieHusl.

21. Vcnonp30BaHue paBHOMEPHOTO PaCIIpeICICHHS.

22. Iloctpoenue nuddepeHanbHON U UHTErpadbHONW (QYHKIMI pacpeaeneHus

HCTIPCPBIBHBIX Cﬂy‘laﬁHBIX BCJIIMYHH.
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23. HaxoxeHne BEpOSITHOCTH TOMAJAaHHS CIy9alHOW BEIWYMHBI B 3aJIaHHBIN
WHTEpBaJ.

24. OnipezienieHe BEPOSITHOCTH TOTO, YTO HENpepbIBHAsA cilydyailHas BeJIMYMHA
IPUMET TOYHO 33JaHHOE 3HAUYCHHUE.

25. [IpuMeHeHre HOpMAaJIbHOTO paclpeeICHUS.

26. HaxosxJieHre MI0THOCTH HOPMAJILHOTO paclpe/IeIeHHUS.

27. Iloctpoenne (GYHKUUM paCTpElesiCHUs] HOPMaJIbHO  paclpeesieHHON
CIIy4YalHOM BEJIWYUHBI.

28. Ilpumenenue HOPMHUPOBAHHOTO (cTanAapTHOTO) HOPMAaJIbHOTO
pacrpeneneHus.

29. UccnenoBanme ¢ynkiuu Jlammaca: moctpoeHue rpaduka, OmpeneiieHue
CBONCTB.

30. Beruucienne BEpOSTHOCTH  TOMAJaHWS HOPMAJIBbHO  PaclpeeICHHON
CIIy4allHOW BEJIMYMHBI B 3aJaHHBIA NHTEPBAJI.

31. Onpenenenre BEPOATHOCTH 33JaHHOTO OTKJIOHEHHS HOPMAaJbHOU CIyJaifHON
BEJIMYMHBI OT CBOETO0 MAaTEMAaTUYECKOTO OKU1aHus. [ [puMeHenre npaBusia TpeX CUTM.

32. [Ipumenenue jgokanbHOU TeopeMsbl Jlaraca.

33. [Ipumenenue uHTerpaabHoOi Teopemsl Jlamnaca.

34. [lpunoxeHus 3aKoHa OOJBIIUX YHCEIL.

35. [Ipumenenue Teopembl YeOrblIiena.

36. [Ipumenenue Teopembl bepuyiu.

37. IlpumeHeHne IEHTPAIbHOM MpeeIbHOM TeopeMbl JIsmyHoBa.

38. IlocTpoeHre BapHallMOHHBIX PSAIOB.

39. I'paduueckoe n300pakeHne BapUaIMOHHBIX PSIIOB.

40. HaxokIeHHE YHCIOBBIX XapaKTEPUCTUK BapHAIMOHHOTO psna. CpemHss
apudMeTnyecKas U ee CBOMCTBA, MOJIa U MEJIUaHA.

41. OnpeneneHue mokasareyiel paccessHusl: BapUallMOHHBIA pa3Max, AUCIEpCHs,
CTaHAAPTHOE OTKJIOHEHHUE, KO3 (PUIIMEHT BapHaLIUH.

42. Haxox/ieHre TOYEYHBIX OIEHOK BBIOOpOYHAS CpEeaHss, JUCIEPCHs, CpPEeIHEee
KBaJpaTUYECKOE OTKIIOHEHHUE.

43. BpruucieHue TOYEYHOW OICGHKHM TeHEpalbHOM CpelHeW 1o BBIOOPOUYHOM
CpEIIHEN.

44. BplunuciaeHue TOYEUYHOW OIIEHKM TEHEpaJbHOM Jucrepcuu. BbpluucieHue
WCIIPaBJICHHBIX BEIOOPOYHON NUCTIEPCUU U CPETHETO KBAPATHUECKOTO OTKIOHEHUS.

45. OnpeneneHre MHTEPBAbHBIX OLEHOK.

46. HaxoxJieHHe JOBEPUTEIbHBIX HWHTEPBAJIOB ISl OLEHKA HEU3BECTHOIO
3HAYECHUS TEHEPAIBLHOW CPEAHEN U T'€HEPATIBHOM JOJIN.

47. Onpenenenure KpUTHUECKOM 001acT, 00JaCTH MPUHSITUS TUIIOTE3bI.

48. OnpeneneHue KpUTUUECKUX TOUCK.

49. OTbpICKaHKHE OJHOCTOPOHHEN U JIBYCTOPOHHEN KPUTHUYECKUX O0IACTEH.

50. IlpoBepka TumnoTe3sl 0 paBEeHCTBE BHIOOPOUYHOM CPEIHEN U TMIOTETHYECKOU
TEHEPAIBHOM CPEAHEW HOPMAJIIBHOM COBOKYIIHOCTH IIPU W3BECTHOM M HEHU3BECTHOMU
IE€HEPaJIbHON JUCIIEPCUN.

51. IIpoBepka rUmoTe3sl O PaBEHCTBE HAOII01aeMONW OTHOCHTEIILHON YacTOTHI U
TUTIOTETUYECKON BEPOSITHOCTH TOSBIICHUS COOBITHS.

52. IlpoBepka TUnoTe3sl O paBEHCTBE J0JEH MPU3HAKA B IBYX COBOKYITHOCTSIX.

53. IlpoBepka THUIOTE3bl O 3aKOHE paclpeAesieHus] CIy4alHONW BEJIHMYMHBL.

Kpurepnii cornmacus [Iupcona.
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Bonpocs! Ajist nposepkn ypoBHst 00yueHHOcTH «BJIAJTETD»

1 kypc

L

1. lans! Bextopsl @ = 21+ u b =1 — j + 2k. Haiitu Bextop 7 = 5d + 2b u
ero JJIMHY.

2. Jlaust Bexktopsid (1 2; 3), b (-1; 0; 3), ¢(2; 1; -1 u 6(3; 2; 2) B HEKOTOPOM
6azuce. IlokazaTh, 4TO BEKTOpHI &, b u ¢ 00pa3ytoT 0a3uc U HaWTHU KOOPAHMHATHI
BEKTOpa d B sTOM Gasmce.

3. Haiitn (53 +3b )(24 - b), ecnn [d]=2, |p|=3, aLb.

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

5. Haiitu ckansipHOE MpOU3BEICHUE BEKTOPOB 2d + 3b +4¢ u 5a+6b +7C, ecan

a=1 [p|=2, [c[=3 aABZaAr::BAe:%.
6. HaiiTi BeKTOpHOE IPOM3BEICHIE BeKTOpoB d =21 +5] +Ku b= +2] —3k.
7. Jokasatk, 4T0 BekTophl a=7i -3j+2k, b=3 —7j+8ku c=i—-]+k

KOMIUTAaHAPHBI.
8. Haiiti yroa mexay mpsmoit 3x +y — 6 = 0 u npsmoi, nmpoxomsiieii yepes
touku A(—3;1) u B(3;3).
9. CocTaBUTh YypaBHEHHE TMpPsAMOM, mpoxomasmieii dyepe3 Touky A(1;3) wu

OTCEKAOIIEH OT OCH OpJMHAT OTpe30K b = 4,

10. JTaHBI KOOPAMHATHI BEPIITNH TUPaMUABl A1, A,, A3, A4. HaliTu mmomans rpanu
A142A43 n 00beM nupamusl. CaenaTh YEPTEK.

A1 (452;5), A2 (0;7;2), A3 (0; 25 7), A4 (15 5; 0).

11. CoctaBuTh YypaBHEHHUE MEPICHAUKYJSIpA, MPOXOASAIIETO uepe3 CepeauHy
orpe3ka AB, eciu A(L3); B(31).

12. CocTaBuTh ypaBHEHUS MPSMOM, MpoxoAsiiei uepe3 T. M, (2;3,-1) u M, (3;14)
Y yKa3aTh Kakas u3 T. A B,C,D,E nexur Ha 3Toi ipsiMoil. Clienarh 4epTex.

a) A(5;—314); 6) B(514;,—3); B) C(-3;5;14) ; 1) D(-3;14;5); n) E(14;-3;5).

13. CocTaBuTh ypaBHEHHE M TOCTPOUTH JUHUIO, PACCTOSHHS KaXJIOW TOUKH
KOTOPOM OT Hauana KoopAuHaT U oT ToukH A(5; 0) otHOcsTCs Kak 2:1. CoenaTth 4yepTex.

14. HaifTu KOOpJWHATHI LIEHTpPa U PAAUYC OKPYXKHOCTH, €CJIIM €€ ypaBHEHHE
3aaHo B BUIe: 2X° + 2y° —8X + 5y — 4 = 0.

15. CocTaBuUTh ypaBHEHUE PSIMOM, MPOXOAAIICH uepes JeBbli (POKYC U HUKHIOIO

2 2
BEPIIMHY JUTUIICA, 3aJaHHOTO YPABHCHUEM: % o+ ]%/_6 =1.
16. CocTaButhb ypaBHeHHe duamnca, eciu ero Gokycel F1(0; 0), Fx(1; 1), Oonbriras

OCh paBHa 2.

YpaBHeHHE KPUBOH B MOJSAPHOM CUCTEME KOOPAMHAT UMEET BUA: = ——.
4—-5cosgp
Haiitu ypaBHEHME KpHBOM B JAEKAPTOBOM IIPSAMOYTOJBHOW CHCTEME KOOpPJIMHAT,
OTIPEACTUT THUIl KPUBOHM, HAUTU (POKYCHI U IKCUHEHTpUCUTET. CXEMaTUYHO MOCTPOUTH
KPHUBYIO.
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17. CocTaBUTh ypaBHEHHME MHOXKECTBA TOYEK, M KaXIOH U3 KOTOPBIX
BBINOJIHAETCS cienyromee ycnosue: paccrosaue no0 Touku A(0,2) pasno paccrosuuro
no apsmoit ¥ — 4 = 0.

18. HaliTu kaHOHMYECKOE ypaBHEHHE, €ClIM IMpsiMas 3ajJlaHa B  BHJE:

2X—-y+3z-1=0
oX+4y—-z-7=0

19. Haiitu ypaBHEHHE IJIOCKOCTH, MPOXosiiei yepe3 Touku A(2, -1, 4) u B(3, 2,
-1) mepnieHIUKyYIAPHO TIOCKocTU X + )y + 22 — 3 = 0.

1 2 5 2
20. laasr MaTpuiisl A = (3 4j ,B= (1 3). Hatitu det (AB).

21. Jans! matpuns! A u B. Beraucouts 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. lanpt Mmatpuiii A= |2 4 1|,B=|3|,C=| 2 | uuucno o = 2. Haiitn
1 -4 2 2 1

A'B+aC.
23. Pemuts cucremy no popmynam Kpamepa
x+y—3z=0
g3x+ 2y +2z=-1
x—y+5bz=-2
24. Jlana matpuiia A. Haitu matpuity A-1 u ycranoButh, 4yto A A-1=E.

2 2 3
A={1 -1 0
-1 2 1

25. Haiitu o01miee penieHre CHCTeMbl JTMHEHHBIX YpaBHEHHUH MeToI0M [aycca
X, +x,+3x;—2x, +3x; =4
2x,+2x,+4x;—x,+3x; =6
3x,+3x,4+5x;—2x,+3x; =6
2x,+2x,+8x;—3x,+9x; = 14
n

26. Jlokazats, 4TO MOCJIEA0BATEILHOCTD {Xn}= o1
n+

MOHOTOHHAasn

BO3pacTaroIasl.
27. BeISICHUTDH SIBISICTCSI BO3pACTAOIICH MM YOBIBAIOIIEH MOCIIEA0BATEIHLHOCTh

_n
{Xn} = ?
Dy,

n
29. Haiitu npenensl QyHKUINN, HE MONB3YACH MpaBuioM JlonuTais.

28. Jlokasathb, 4TO Ipe/e mocieaopareabHocty lim
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- 1—2x i V1+X—+1-x iml—cosx

| X
X—>00 — X—> 2 . X+ 3
a) - 3X_2’6) x=0 3X ,B) 0 5X ,r) Ilm -
X—o0 X — 2
30. 3amana ¢ynkums y=f (x). Haiftu Toukm paspeiBa (YHKIHU, €CIU OHH
cymiecTBYIOT. Clenarh CXeMaTHYECKUI YePTEXK.

X+4, x<-1
f(X)={x*+2, —-1<x<I
2X, x>1.

2 Kypc¢

1. Ha cranuuio npubsuin 10 BaroHoB pa3Hoil mpoAyKiuu. Baronsl moMmeueHs
HOMEpaMHU OT OJHOro n0 jAecaTd. HalTu BeposSTHOCTP TOr0, 4YTO CpEeau MSTU
BBIOpAHHBIX ISl KOHTPOJIBHOTO BCKPBITHS BArOHOB OKAXKYTCSl BArOHBI C HOMEPAMH 2 U
5?

2. JIea mpuArens yCIOBWIHCH BCTPETHTbCS y KuHOTeatpa «Poccusy,
JOTOBOPUBIIHCH TOJIBKO O TOM, YTO KaXK/IbIi SIBJIAETCS TyJa B MOMEHT BPEMEHU MEXIY
18 m 19 wacamu um xzer B TeueHne 15 muHyT. ECni 0MH U3 apy3ed K S TOMY BPEMEHU
€lIe HE MPUIIET WM YK€ YCIEN YWTH, BCTpeda HE COCTOUTCA. HalTu BEpOSTHOCTH
TOTO, YTO BCTPEYA COCTOUTCS.

3. KakoBa BepOSTHOCTh, YTO TIPH CIIYIaHOM pACIIOJIOKEHUU KyOMKOB, Ha
KoTopeix Hanucanbl OykBel C, 1, M, b, JI, ¥V, I nonyuurcs cioso a) « AMITYJIBCy; 0)
«ITYJIBCy.

4. KakoBa BEpOATHOCTh, 4YTO TIPH CIy4allHOM paCIOJIOKEHUU KyOMKOB, Ha
KoTopeIx Hanmucanbl OykBel O, O, O, M, JI, T, K nonyaurtcs cioBo «MOJIOTOK»?

5. B mudt 9-sTakHOrOo M0Ma BXOJAT HYETHIpEe ueroBeka. KakoBa BEpOATHOCTH
TOTO, YTO OHU BBIMYT: a) HA PA3HBIX ATaxkax; 0) Ha OJJHOM dTaxe?

6. Cpenu 25 CTyIEHTOB, M3 KOTOPBHIX 15 neByIeK, pa3bIrPhIBAIOTCS YEThIPE
Owiera B KHHO, MPUYEM KaXKIbI MOXET BBIUTPATh TOJBKO onauH Owmier. KakoBa
BEPOSTHOCTH TOTO, UTO cpeau objajmareneii Omiiera OKaKyTCs: a) YeThIpe FOHOIIH; O)
TPU AECBYIIKHA U OJUH FOHOIIA?

7. B marazune umerorcsa 30 TeneBu3opoB, npuyeM 20 U3 HUX UMNOPTHBIX. Halitn
BEPOSITHOCTH TOTO, YTO CPEeAW 5 TMPOJAHHBIX B TEUCHHE IHS TEICBHU30POB OKAXKETCS
Oosiee 3 WMMOPTHBIX TEJIEBU30POB, IpelnoJaras, 4YTO BEPOSTHOCTH TMOKYIKU
TEJIEBU30POB Pa3HbIX MAPOK OJIMHAKOBBHI.

8. HaliTu BeposTHOCTH TOro, 4YTO TOYKa, OpOIlEHHas HayJadyy B KBajpaT CO
crtopoHoii 10 cm, momazneT Takxke B Kpyr, BIIUCAHHBIN B 3TOT KBaJIparT.

O.1lpu ctpensbe W3 BUHTOBKM OTHOCHUTENbHAS YacTOTa TOMAJaHus B IEIb
okazaiachk paBHo# 0,85. Haiith yucio momajgaHuii, eciau Bcero 0buto mpousBeaeHo 120
BBICTPEJIOB.

10. B maptum u3 100 getaneid oTAeN TEXHUYECKOTO KOHTPOJS OOHAPYKUI 5
HECTAaHAAPTHBIX Jeraned. UYUeMy paBHa OTHOCUTEIbHAs YacTOTa MOSIBJICHUS
HECTaHJAPTHBIX JIeTajei?

11. B mara3zune umerorcsi 10 TeneBU30poB, U3 KOTOPHIX 2 HeucnpaBHbIX. Hailtu
BEPOSITHOCTh TOTO, YTO CPEOU HAyraja B3SThIX 3 TEIEBU30pPOB OyneT XOTs Obl OAMH
HEUCIIPABHBIN.

12. bpoiieHo aBe urpanbHble KOCTH. HallTu BEpOSTHOCTH TOTO, YTO BhIMAJIA XOTS
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OBl OJTHA IIIECTEPKA.

13. B kopobke 12 kapanpmameii, 5 U3 HUX MPOCThIe, OCTaJIbHbIE I[BEeTHBIC. U3
KOpPOOKH JIBaXKIbl OepyT IO OJHOMY KapaHjally, He Bo3Bpaiuas ux oOpartHo. Haiitu
BEPOSITHOCTh TOTO, YTO BO BTOPOM pa3 U3 KOPOOKM JTOCTAJIM LIBETHOW KapaHJalll, €Clid
NepBbIN pa3 ObLT U3BJICUEH a) IPOCTOM; 0) IIBETHOM KapaHall.

14. BeposITHOCTb TOTO, YTO CTYJIEHT CAACT 3K3aMEH 10 AKOHOMHYECKOW TeopHH,
paBHa 0,8; nmo marematuke — 0,7; mo nyxoBHOU KyJabTrype — 0,9. HaliT BEeposTHOCTH
TOTO, UTO CTYJIEHTOM OYAYT CIAaHBI: a) TOJBKO 3K3aMEH [0 MaTeMaTHukKe; 0) TOJIbKO OJIUH
HK3aMEH; B) MO KpailHel Mepe JBa SK3aMeHa; T') XOTsI Obl OJJUH IK3aMEH.

15. I3 nonHO#l Kojonabl KapT (52 nucTa) OJHOBPEMEHHO BBIHUMAIKOT YETHIPE
KapThl. HailT BEpOATHOCTH TOTO, YTO CPEAM 3THUX YETHIPEX KapT OyJeT XOTsA Obl OJHA
OyOHOBas UM OJTHA YEPBOBAs KapTa.

16. HaiiTu BEpOSTHOCTh TOPAKCHUS IIENM TPH 3aJMOBON CTpenbde Tpems
OPYAUSIMH, €CII BEPOATHOCTH NOPAKEHUS Lenu opyausmu passsl 0,9, 0,8 u 0,7.

17. BeposTHOCTh OOCHYKMBAaHMS KIMEHTAa OJHUM ONEPALMOHUCTOM B OaHKe
paBHa 0,6. Kakoe MMHMMaJIbHOE YHCIO ONEPALMOHMCTOB JOKHO paboTaTh B OaHKE,
4TOOBI BEPOATHOCTH 0OCITYKUBaHUA KiIMeHTa Oblia He meHee 0,957

18. Ha aBTo3aBOX MOCTYMalOT JABUTAaTEIM OT TPEX MOTOPHBIX 3aBOJOB. OT
nepBoro 3aBojaa nocrynuio 10 ngBurareneif, or BToporo — 6 W OT TpeTbero — 4
nasurarens. BepostHocTH 0e30TKa3HOM pabOTBl 3THX JBUTaTeleil B TeueHHUE
rapanTuiiHoro cpoka cocrasiasieT 90%, 80% wu 70% coorBercTBeHHO. Halitn
BEPOSATHOCTh TOT'O, YTO @) YCTAHOBJICHHBIM HAa MallMHE JABUTATEIh OyJeT padoTaTh 0€3
ne(eKTOB B T€YEHUE TAPAaHTUMHOTO CpoKa; 0) mpopaboraBuiuii 0e3 AedexTa IBUraTelb
M3rOTOBJIEH Ha BTOPOM 3aBOJIE; Ha TPEThEM 3aBOjIe?

19. /IBa cTpenka HE3aBUCUMO JPYT OT APYyra CTPEISAIOT MO OJHOW MUIIICHH, Jelas
KaX]IbIl 110 OAHOMY BBICTpENY. BEeposITHOCTh MonaiaHus B MUIIEHb MEPBBIM CTPEIKOM
paBHa 0,8, Bropeim — 0,6. Ilocie cTpenbObl B MUILIEHH OOHapyXeHa OJHa MPOOOHHA.
Haiit BEposSITHOCTH TOTO, YTO LEIb MOPAKEHA TIEPBBIM CTPEIKOM; BTOPBIM CTPEIIKOM.

20. CtyzneHT 3HaeT OTBETHI Ha 15 3k3amMeHalMOHHBIX OmieToB u3 20. B kakom
cllydae OH HUMEeT OOJbIIYI0 BEPOATHOCTb CAATh AK3aMEH: €CJIIM OH HJAET C/aBaTh
HEPBBIM WA BTOPHIM?

Cnyuaiinas BenuunHa X 3ajaHa QyHKIMEH pacripeereHus:

0 npu x<-Z
F(x) ={c(sin(x) +1) npu —% <x< %
Vs
1 npu x> —
P 2

TpeOyetcsi: a) HAWTU IUIOTHOCTh BEPOSITHOCTHU, KOAPOUIIMEHT C M MOCTPOUTH
rpa@uKd COOTBETCTBYIOIIMX (YHKUMKA; ©) HAWTH MaTeMaTHYeCKOe OXHIaHUE U
JUCIEPCUIO CIYy4YalHOM BEIMYMHBI X ; B) ONPEIEIUTh BEPOSATHOCTH TOTO, YTO

o T
ClIydanHas BCIIMYHHA IMOMNAACT B IIPOMCIKYTOK {0, Z} .

21. 3amana HempepbIBHAS Cioy4yaliHas BeIMYMHA X  CBOEH IUIOTHOCTHIO
pacrpeneieHus ¢(x) -

A-cos(2x) npu —% <x<
p(x) =
0 npu |x| >—
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Tpebyercs: a) onpenenutb KodQGUIMEHT A U MOCTPOUTH TpaduK IMIOTHOCTU
pacnpezenenus; 0) HallTh (YHKIUIO paclpeneieHus: U TOCTPOUTh €€ rpaduk; B)
OTIpeNIeIUTh MaTeMaTHYeCKOe OXHUIAHHE W JUCIEPCUIO CIy4YallHOW BEIMYUHBI X ; T)
OIIpENIeIUTh BEPOSTHOCTh TOTO, YTO CydYailHas BeNIWYMHA X IIOMAJeT B WHTEpBaI

)

22. Mara3uH TpOM3BOAUT MPOAAKY MYKCKUX KOCTIOMOB. Ilo nmaHHBIM
CTaTUCTHUKH, PACIPEIECICHUE MO pa3MepaM SIBISETCS HOPMAJIbHBIM C MAaTEMATHYECKUM
0’KMJIAaHUEM U CPEJHUM KBAJIPATUYECKUM OTKIIOHEHHEM, COOTBETCTBEHHO paBHBIMH 50
U 2, HaliTU: a) BBIPAKCHHE IUIOTHOCTU BEPOSITHOCTU U (DYHKIUHU pACHpPEICICHUS IS
pa3MepoB KOCTIOMOB; 0) nomu KocTioMOB 48 — 50 pa3mepoB, KOTOpbIE HYKHO
MpeIyCMOTPETh B 00IIeM 00beMe peanu3alii; B) cHopMyIHpoBaTh MPABHIIO «TpeEX
CUTM» JIJI TAHHOM CIy4ailHOM BEJIMYUHBL.

23. IToesn coctoutr w3 100 BaroHoB. Macca KaXJOro BaroHa — CiydaiHas
BEJIMYMHA, PACIPEAEIICHHAs 10 HOPMAJIIBHOMY 3aKOHY C MaTEMaTUYECKUM OXKUJAaHHE 65
T. U CPEJHUM KBAJPAaTUYHBIM OTKJIIOHEHHEM 0,9 T. JIOKOMOTHMB MOXET BE3TH COCTaB
maccoid He Oosiee 6530 T., B MPOTHBHOM Cilydae HEOOXOJUMO MPULEIUISATh BTOPOU
JOKOMOTHB. HaiiTu BEpOATHOCTH TOTO, UTO BTOPOM JIOKOMOTUB HE TIOTpeOyeTcs.

24. IlycTth urpaiibHasi KOCTh noaOpackiBaeTcs 15 pa3. Halitu HauBeposTHeliiee
YHUCJIO MOSIBJICHUH MIECTEPKH U BEPOSTHOCTh 3TOI'0 YUCIIA.

25. CKonbKO  pa3  HEOOXOAMMO TMOAOPOCUTh UTPANBHYIO KOCTh, YTOOBI
HAMBEPOATHEMIIIEE YHUCIIO MOSIBIICHUIN ECTEPKU paBHSIOCH 10.

26. B cpenem 5% noTepeiiHBIX OWIIETOB SIBISICTCS BBIMTPHINTHBIMH. KakoBa
BEPOSITHOCTb, UTO CPe/Id KyTJIEHHBIX 10 OUIETOB OKaXKyTCsl BBIMTPBIIIHBIMU &) OT JABYX
10 4eTelpex; 0) He MEHbIIe ABYX; B) HamOoJiee BEPOSITHOE YHUCIO BBIUTPBIIIHBIX
oumeToB?

27. B mopTy Kaxaple CyTKH C BEpOSTHOCTBIO 20% MOXKET TOSIBUTHCA OJHO
0oJbILIErpy3HOE CYAHO. BeposTHOCTE nosiBiieHUs 6oJiee OJJTHOTO CyJHa B TEUEHUE CYyTOK
npeHedpexuTebHO Mana. KakoBa BEpOSITHOCTh TOTO, YTO 3a CEHTAOpPbh Mecsl MOpT
HOCETAT He 0oJiee YEThIPEX CYI0B?

28. Ha daxynbrere By3a oOyuaetrcs 1825 crynentoB. KakoBa BeposSTHOCTH, UTO
HepBoe CEHTSOPs SBJISETCS JTHEM pPOXKJACHUS OJHOBPEMEHHO TPEX CTYAECHTOB 3TOTO
dakynbrera?

29. Kangunara B aymy ropona N mopnepxkuBator 80% HaceneHus. B kakux
npejenax ¢ BeposTHOCThIO 95% HaXOIUTCS YUCIIO MPOTOIOCOBABIINX «32» Ha BEIOOpAxX
KaHauaaTa, eciim yucio uzoupareneit pasao 1 5000007

30. BepositHOCTH, TOTO, YTO JAeTaidb cTaHaapTHa, paBHa 0,9. Haiitu: a) ¢
BeposTHOCTBhIO (0,9545 rpaHuibl (CUMMETPUYHBIE OTHOCHTEIBHO BEpPOSITHOCTH), B
KOTOPBIX 3aKJII0YeHa JOJiI CTaHAApPTHBIX cpeau mnpoBepeHHbIXx 900 neraneit; 0)
BEPOSITHOCTh TOTO, 4YTO JOJISI HECTAaHAAPTHBIX JETalell Cpelld HUX 3aKIYeHa B
npenenax ot 0,08 1o 0,117

31. BepossiTHOCTH TOTO, YTO JUJEp, TOPTYIONINI IEHHBIMH OyMaraMu, MpojacT
ux, paBHa 0,7. CKOJIbKO JOJKHO OBITh LIEHHBIX OyMar, 4ToObI MOXKHO OBLJIO yTBEPKAATh
¢ BeposTHOCTBIO 0,996, UTO M0JIs MPOAAHHBIX Cpeau HUX OTKIOHHUTCS OoT 0,7 He Ooee,
yeM Ha 0,04 110 a0COII0THOM BeuInHe?

32. 3akoH pacrpeeseHus BEPOSTHOCTEH IUCKPETHOW IBYMEpPHOHW CilydalHON
BEJIMYMHBI 33/1aH TAOJIUIICH:
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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
Haiitn: 3aKOoHBI  pacnpencieHuss BEpPOSTHOCTEW  KOMIIOHEHT u Y,

MaTemaTrueckue oxumanus M(X),

M(Y); mucmepcun D(X),

kBajaparuueckue otkiaonenus o(X), o(Y) kommonent.
33. HaiifT ycnoBHBINM 3aKOH paclpeleieHuss W YCIOBHOE MaTeMaTHYecKoe
OKHJlaHuEe cocTaBisomed Y npu X= X;=1 mi1s AUCKPETHOW ABYMEpPHOHM CIydalHON

BCIMYMHBI, 3aJaHHON TaOJIMIICH:

D(Y) u cpennue

Y X

X1=1 Xo=3 X3=4 X4=8
y1=3 0,15 0,06 0,25 0,04
yo=6 0,30 0,10 0,03 0,07

34. 3ak0oH pacrpeesieHuss BEpPOSITHOCTEH JUCKPETHOW JBYMEpPHOM ClydyailHOMN

BCJINYHMHEI 3a4aH Ta6HHH€ﬁI

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: KOBapHaIuio; kodhhUIMeHT KOPPEJISIIUY; PSIMYIO

CpenHeKBapaThueckoi perpeccuu Y Ha X.

35. CpegHee KBaApaTHUYECKOE OTKJIOHEHHE Kaxkaod u3 2500 HE3aBHUCHMBIX
CIIy4ailHBIX BEJIMYUH HE MPeBOCXOIUT 3. OLEHUTH BEPOSITHOCTH TOTO, YTO aOCOJIOTHAS
BEJIMYMHA OTKJIOHEHHUSI CpPEIHEro apu(pMETUUEeCKOTO OSTHUX CIyYalHBIX BEJIUYHUH OT
CpeaHero apu(pmMeTuyecKoro uX MaTeMaTUIECKUX OKUIaHui He ipeBocxoaut 0,3.

36. CKObKO HAIO0 TMPOBECTH W3MEPEHUH [aHHOW BETWYHMHBI, YTOOBI C
BEpOSITHOCThIO He MeHee 0,95 rapaHTHpOBaTh OTKJIOHEHUE CpelHEN apuMeTHYecKon
ATUX U3MEPEHUN OT HMCTUHHOTO 3HA4YE€HUs BEJIMYMHBI HE Oosiee, yeM Ha 1 (mo
a0COJIFIOTHON BEJIMYMHE), €CIM CpeJHEee KBaJpaTUUECKOE OTKIOHEHHUE KaXIO0TO W3
U3MEPEHUH HE MPEBOCXOAUT 3.

37. Cyrounasi mOTpeOHOCTh DJIEKTPOAHEPTUU B HACEIICHHOM ITYHKTE SIBIISICTCS
CIIy4ailHOW BEIMYMHOM, MaTeMaTudeckoe okujanue xkotopoit paBHo 3000 xkBt/gac, a
aucnepcust cocrapisieT 2500. OueHUTh BEPOATHOCTH TOTO, YTO B ONMKAWIINE CYTKU
PacxXoJ1 AJIEKTPOIHEPTUHN B 3TOM HacelleHHOM TTyHKTe OyaeT ot 2500 mo 3500 kBt/4ac.

38. C momomipto HepaBeHCTBa YeObIieBa OIEHUTH BEPOSTHOCTH TOTO, YTO
pa3HUIIA MEXK/Iy YHCIIOM YCIIEXOB B ATUX UCIBITAHUAX U CPEIHUM YUCIIOM YCIIEXOB HE
npesbicuT 20.

39. B npoaykuuu mexa AeTaiu OTIMYHOrOo KadecTBa cocTaBiisitoT 50%. Jleramu
yKJIaabpIBatoTCsA B KOpoOku mo 200 mT. B kKaxka0il. KakoBa BEpOSTHOCTh TOTO, YTO YUCIIO
neTajei OTIIMYHOr0 KayecTBa B KopoOke oTiimuathes ot 100 He 6omee, yem Ha 57

40. NUmeetcs BoIOOpKA 3HAYCHMI CITydaiiHOW BenwduHbI 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) pacnpenenecHue OTHOCUTEIBHBIX
YacTOT; 2) SMIUPUYECKYI0 (PYHKIIMIO pacHpelesieHus U TOCTPOuTh ee rpaduk; 3)
MIOCTPOUTH MOJIUTOH OTHOCUTENBHBIX YACTOT.

B pesynbrare 10 HE3aBUCUMBIX U3MEPEHHUI HEKOTOPOM CIy4YallHOW BEJIMYMHBI X,
BBITIOJIHEHHBIX C OJIMHAKOBOW TOYHOCTHIO, MTOJIYYE€HbI ONBITHBIE JAHHBIE, TPUBEICHHbBIE
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B TaOIUIIE.

X1 Xz X3 X4 X5 Xs X7 X8 X9 XlO
1,9 1,8 2,0 2,1 1,7 2,3 2,0 2,1 1,8 1,9
[Ipeanonarasi, 4To pe3ysbTaTbl U3MEPEHUN INOJYMHEHBI HOPMAJIBHOMY 3aKOHY
pacupenesnieHuss BEPOSTHOCTEH, OLIGHUTh MCTUHHOE 3HadeHue X TIpu  ITOMOIIU
JOBEPUTEJIBHOTO HMHTEPBAJIA, IMOKPBHIBAIOIIET0O HCTUHHOE 3HAYCHHE BEIUYMHBI X C
JIOBEPUTEIHLHON BEPOSTHOCTHIO 0,95.
41. OTpen TEXHUYECKOro KOHTpoJisi mpoBepws n = 500 mapTuil OJHOTHUIIHBIX
W3EJIMM U yCTAaHOBWJI, YTO YKCIO X HECTAHAAPTHBIX JETajed B OJHOW IMAPTHH UMEET

SMIIUPHUYECKOE PACIPEAEIICHUE, IPUBEACHHOE B TA0IHIIE.
Xi 0 1 2 3 4 5
n; 50 45 35 14 4 2

X— YUCIIO HECTAHAAPTHBIX W3ACIUN B OJHOW MapTUU, N — KOJHUYECTBO MAPTHM,
COAEpKaIMX X HECTAHIAPTHBIX U3ICITIUM.

Tpebyercst mpu ypoBHe 3HauuMocTH o = 0,05 mpoBepuTh TUIOTE3y O TOM, YTO
ciyyaiiHas BeiaudyuHa X (YKMCIIO HECTaHAAPTHBIX M3JCIMA B OJHOM IApPTHH)
pacnpeneneHa no 3akony Ilyaccona.

BOITPOCHI JJIS1 3AYETA
Bomnpocs! ajs1 npoBepku ypoBHs o0yueHHocTH «3HATb»
1 kypc

1. Onpenenenvne npou3BOoAHON (GyHKUMH. ['eoMeTpuueckuil U (PU3HUECKH
CMBICJI IPOU3BOJHOM.

2. [IpaBuna muddepennrpoBanus ©u TaOJMIA TPOUZBOIHBIX OCHOBHBIX
AIIEMEHTApHBIX (PYHKITUH.

3. [IpousBoaHasi 0OpaTHOM U CIOKHOM (QYHKIIUU.

4, [TpousBogHas GyHKIINM, 3aIaHHON TTAPAMETPUUECKH.

5. Huddepennman GyHKIIUHA, €r0 TEOMETPUUYECKUNA U (U3HUECKUI CMBICI.
NuBapuanTHOCTH (hOpMBI TIepBOTO A depeHIuania.

6. [IpousBoansie u quddepeHransbl BICIIUX MOPSIKOB.

7. [IpaBuno Jlonurans.

8. ®opmyna Tennopa.

Q. MounoTtonnble (pyHkuuu. TeopemMbl O MOHOTOHHBIX Ha HHTEpBAJe
(YHKIMAX.

10.  OxctpemyMmsbl pyHkunn. HeobXxoaumeie yCiIoBHs SKCTpEMyMa.

11.  BbINyKJIOCTh U BOTHYTOCTH Ipaduka GpyHkuuu. Touku neperuoda.

12. AcCUMITOTHI KPUBBIX.

13.  OO6muras cxema uccnenoBanus GyHKIIUN U TIOCTPOSHHUE €€ Tpaduka.

14.  TlepBooOpasznas pyukuu. HeonpenenéHupiit MHTETpai, €ro CBOWCTBA.

15. HenocpencTBeHHOE HHTErpUpoBaHue. MIHTErpupoBaHue NoACTaHOBKOM.

16. HHTterpupoBaHHE MO YACTSIM.

17. HWuTerpupoBaHue NpOCTEHIINX PALMOHAIBHBIX IPOOEH.

18. HHrerpupoBaHME pALMOHAIBHBIX (YHKUUMH NYTEM pas3jioKEHUs Ha
pocCTeHIme aApoou.

19. HaTerpupoBaHue paliMOHAIBHBIX (DYHKITUH.
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20. HuTerpupoBaHuE TPUTOHOMETPUUECKHUX (DYHKIUH.

21. UnterpupoBaHue MPPALMOHATIBHBIX byHKIMI C MTOMOILBIO
TPUTOHOMETPUUYECKUX MOJCTAHOBOK.

22.  OmnpenenéHHbIN MHTErpall, KaK MPEeesl UHTErpaabHOU cyMMbl. OCHOBHBIE
CBOICTBa ONpeIeIEHHOI0 UHTETpaa.

23. llpousBogHas MHTErpaja MO MEPEMEHHOMY BepxHeMy mpeaeny. Popmyna
Herorona-Jleiiounna. Beraucnenue onpeneaéHHOro HHTerpaia

24. HecoOctBennsie naTerpansl I u Il pona.

25. @OyHKIMHM HECKOJIbKMX IE€PEMEHHBIX, 00JIaCTh OIpPEAENEHUs, CIIOCOOBI
3ananus. [Ipenen ¢pynkuuu B Touke. HempepsIBHOCTD.

26. YacTHble MpUpAIIEHUS U YaCTHBIC MPOU3BOAHBIE. ['€OMETPUYECKUIN CMBICIT
YACTHBIX MTPOU3BOIHBIX (PYHKIIMH JBYX MEPEMEHHBIX.

27. TlomHoe mpupamenue u moiaHb quddepennuan. KacatenpHas miockocTh
Y HOPMaJIb K TIOBEPXHOCTH.

28. T'eomerpuyeckuii cMbICT TOJNHOTO AuddepeHnnana (YHKIUA JIBYX
IEPEMEHHBIX.

29.  YacTHble MpOU3BOJHBIE U UG (DepeHIMAIBI BBICIINX MOPAIKOB. Teopema o
HE3aBUCHMOCTH YaCTHBIX IMPOU3BOJHBIX OT NOpsAKa AUPPEpeHINPOBAHNUS.

30. Dxkcrpemymbl (GYHKIMM HECKOJIBKMX TIEepeMeHHbIX. Heobxoaumbie
ycnoBusi. DopMyIHpOBKa JOCTATOYHBIX YCIOBUH.

31.  VYcnoHblif 3kcTpemyM. MeTonn MHOkUTeNeH Jlarpanxa.

32. IlpousBogHasi MO HAMpPABJICHUIO U TPATUCHT, UX CBA3b. | eoMeTpuyecKuit
CMBICJI TPAJIUEHTA.

33.  JIBOliHBIC HHTETPANBI: X CBOMCTBA.

34. TpoiiHble UHTETPAIBI: UX CBOWCTBA.

35. 3amMeHa mepeMEeHHBIX B TPONHBIX HHTErpajax.

36. T'eomeTpuyecKkue MPUIOKEHHS KPATHBIX HHTETPAIOB.

37. Ouznveckue MPUIOKESHHS KPATHBIX HHTETPAJIOB.

2 kypc

1. 3agaun, npuBoIAIIKE K OOBIKHOBEHHBIM (D PEepeHIIMATIbEHBIM YPABHEHUSIM.

2. OObIkHOBeHHbBIE nu(depeHInanbHble ypaBHEHUS (OCHOBHBIE TIOHATHS U
ompeeICHHUS ).

3.3amaua Komm s auddepeHmaibHOro ypaBHEHHUS TEPBOTO  MOPSIKA.
Teopema cymecTBOBaHUSI UM €IWHCTBEHHOCTH pemieHus 3amadn  Komm  (6e3
JTI0OKa3aTeIbCTBA).

4. Tlonsitue 00 0OIIEM, YaCTHOM M 0CO0OM pemleHuax auddepeHnnanbHbIX
YpaBHEHUN.

5. OcHOBHBIC KIJIACCHI YPAaBHEHHWH TEPBOTO TOPSAIKA, HWHTETPUpyEeMble B
KBaJlpaTypax. YpaBHEHUS C pas3IeISIFOIIMMHUCS TTEPEMEHHBIMHU.

6. OcHOBHBIC KIJIACCHI YPaBHEHHWI TMEPBOTO TIOPSAKA, HHTETPUPYEMBIE B
kBagparypax. OgHopoansie aAuddepeHImaibHbIe YpaBHEHUS.

7. OCHOBHBIE KIJIACChl YpaBHEHMH TEPBOTO TOpPsSAKA, HMHTETPUPYEMbIE B
KBajapaTypax. JIuneiinsie quddepeHnnaibHble ypaBHEHUS.

8. OcHOBHBIE KIJIACChl YPaBHEHWI TMEPBOTO TOpPSAKA, HMHTETPUPYEMbIE B
KBaJpaTrypax. YpaBHeHUs bepHyiun.

9. OcHOBHBIE KIJIACChl YPaBHEHMI TMEPBOTO TOpPSAKA, HMHTETPUPYEMbIE B

KBaJIpaTypax. YpaBHEHUs B MOJIHBIX Tuddepenimanax.
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10. Juddepennuanpubie ypaBHeHHs BbICIIUX MOpsikoB. 3aaada Komu. Teopema
CYLIECTBOBAHMS W €IMHCTBEHHOCTH pelieHus 3agaun Korm.

11. YpaBHeHUs1, 1OMYCKAIOIINE TOHUKEHUE TIOPSIKA.

12. Jlunetinple guddepeniyanbaple  ypaBHeHUs. [loHSATHE OJHOPOJHOTO M
HEOJIHOPOJTHOTO YPABHEHHUS.

13. Jluneitnple  omHOpoaHble  AuddepeHuManbHbie  ypaBHeHUs.  Cucrema
dbyHnaMmeHTaNbHbIX perieHnii. O0liee pelieHue.

14. JIuneiiHble OTHOPOJIHBIE YPAaBHEHHUS C MTOCTOSIHHBIMU KO3 PUITUEHTaAMU.

15. JIlunetinple HeoaHOpoOAHBIE muddepeHIManbaple ypaBHeHUA. Teopema o
CTPYKTYp€ OOIIEro peieHus.

16. Meton Jlarpanxa Bapraliiy MPOU3BOIBHBIX MOCTOSIHHBIX.

17. JIuneitHple HEOJHOPOIHBIE YPABHEHUS C IOCTOSTHHBIMU KOA(UITUEHTaAMH.

18. YpaBHeHUs C MpaBoif YaCThIO CIEIIMATBLHOTO BH/IA.

19. HopmanbHble CHCTEMBl JIMHEWHBIX OZHOPOIHBIX  JU((depeHINaTbHBIX
YpaBHEHUH C MOCTOSIHHBIMU KO3 dunmentamu. CTpyKTypa OOIIEro peieHus.

20. Penienue cucteMbl JTUHEHHBIX OJTHOPOAHBIX AUPPEpEeHIInaIbHbIX YPaBHEHUN
B CJIy4ae JEHCTBUTENBHBIX PA3IMYHBIX KOPHEH XapaKTEPUCTUUECKOTO YPAaBHEHHUSL.

21. YucnoBeie psinpl. CxomumocTh M cymma psina. HeobGxomumoe ycimoBue
CXOAUMOCTH.

22. JIeicTBUSA €O CXOISIIUMUCS PSATAMH.

23. Yucnosble psAbl C TOJIO0KUTEIBHBIMU YJICHAMH.

24. JlocTaTo4yHbIC IPU3HAKU CXOAUMOCTH. [Ipr3HaKku cpaBHEHUS.

25. Jloctatounsle mpu3Haku cxogumocth. [Ipusnak JlamamOepa.

26. JloctaTo4yHbIe MPU3HAKK CXOAUMOCTH. Pamukanbrbiii mpu3Hak Ko,

27. JlocTaTo4yHbIe IPU3HAKU CXOAUMOCTH. HTerpanbHblil mpusHak Koy,

28. 3HaKOIePEeMEHHBIE PSIIBI.

29. AGCoTFOTHAs M YCIOBHAS CXOJTUMOCTH.

30. 3nakouepenyromuecs psiabl. [Ipuznak JleiOuuma.

31. OynknuoHanbHbIE psAbl. O0IACTH CXOAUMOCTH.

32. TIlonsTue paBHOMEpHOM cxonauMmocTH. TeopeMa Betiepmpacca.

33. CBoiicTBa paBHOMEPHO CXOJSIINXCS PSIOB.

34. Crenennsie psasl. Teopema AGens. Paauyc cxomuMocTu.

35. OCHOBHBIE CBOMCTBA CTEIICHHBIX PSIOB.

36. Psm @ypre. Paznoxenue B psg ypoe.

37. ®opMynMpOBKa YCIOBUN Pa3I0KUMOCTH B TOUKE.

38. YcioBue paBHOMEPHOU CXOAMMOCTH.

39. Psnp1 @ypre A PyHKIUE C TPOU3BOJIBHBIM EPEXOI0M.

40. Psapl @ypbe U1l YETHBIX U HEYETHBIX (DYHKIIMIA.

41. Unterpan Oypsoe.

42. IlpeodpazoBanuie Dypne, ero cBOMCTBA U MPUMEHEHHE.

43. KpuBoJIIMHEHHBIE HWHTETPAbl TIEPBOTO W BTOPOTO pOAA, WX CBOWCTBA U
BBIUKCJICHHE.

44. T'eomeTpruyeckue U PU3NIECKUE TPUITOKECHHUS.

45. CBsA3b MEXY KPUBOJIMHENHBIMA HHTETPAJIAMHU [IEPBOTO U BTOPOIO POJA.

46. OpHeHTUPOBAHHbBIE U HEOPUEHTUPOBAHHBIEC TIOBEPXHOCTH.

47.TloTok BEKTOPHOTO TOJS 4YEepe3 OpPUEHTHUPOBAHHYIO TOBEPXHOCTh: €ro
cBoiicTBa u pusmueckuii cmbicit. @opmymna Octporpazackoro - ["aycca.
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Bonpocs! pist npoBepku ypoBHsi 00yueHHOcTH «Y METD»

1 kypc

1. Boruucnenuie npou3BOAHON (HYHKIIMU MO OMPEEICHUIO U ¢ TTIOMOIIBIO0 TTPaBUII
U TaOJUIIBI MPOU3BOIHBIX.
2. CocTaBiieHHE ypaBHEHUSI M MOCTPOEHUE KacaTeIbHOW M HOpMaiM K rpaguky

byHKIIH.

3. [IpencraBneHue ClHOXKHOW (QPYHKIMM B BHJAE€ KOMIIO3MIIMH OCHOBHBIX
AJIEMEHTAPHBIX (PYHKIIHH.

4. Brruncienre npou3BOAHBIX CIOKHBIX (QYyHKIUH.

5. Boruncnenue nuddepenuana GyHKIuu.

6. Boruncnenue npon3BoAHBIX U AU(PHEPEHIINATOB BBICIINX TOPSAKOB.

7. IlpencraBnenue GyHKIMHA ¢ TOMOIIbIO hopMybsl Teinopa.

8. OmnpeneneHrie MOHOTOHHBIE (DYHKITHH.

9. HaxoxaeHnne sKkCTpeMyMOB (DyHKITHH.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,

Boruncnenne HanbobIIEr0 U HAMMEHBIIETO 3HaUCHUH (QYHKIIMU Ha OTPE3KeE.
Omnpenenenue BbIMYKIOCTh rpaduka pyHkuuu. Haxoxnenue Touek neperuoa.
HaxoxneHrne acUMOTOT KPUBBIX.

HaxoxneHre nponu3BoJHONM BEKTOPHON (PYHKIUS CKAJSIPHOTO apryMEHTA.
Onpenenenre NpUHAUIEKHOCTH TOUYKH KPUBOM, 3aJaHHON MTapaMeTPpUUECKH.
Boruncnenue npon3BoAHON napaMeTpUIeCKOn PyHKINH.

[Ipumenenue norapupmuyeckoro AudpdepeHunpoBaHusl.

UccnenoBanue GyHKIIMU U TOCTPOCHUE e€ Tpaduka.

Brruncnenme naTerpaga HermocpeACTBEHHBIM HHTETPUPOBAHUEM.
Boluucnenue uHTerpaia noAcTaHOBKOM.

Brruncnenue uHTErpasa mo 4acTsM.

Brruncnenue naTerpaga OT MPOCTEUIUX PAIlHOHATBHBIX IPOOEH.
Brruncnenue uHTErpanga OT palMOHAIBHBIX (QYHKIMN MyTEM pa3ioXKeHUs Ha

npocTenime ApooH.

23.
24,
25,

Brluucnenue uHTErpana oT paloHaIbHbIX (DYHKIIHIMA.
Brruucnenue uHTerpana OT TPUrOHOMETPUIECKUX HYHKITUM.
Boluucnenne wuHTErpajga oOT HPPAIMOHAIBHBIX (YHKIUMHA C T[OMOIIBIO

TPUTOHOMCTPHUYCCKHX ITIOJCTAHOBOK.

26.
27.
28.
duryp.
29.
30.

Brruncnenue onpenen€éHHOro HHTerpasa
Brruucnenne HecooctBeHHbIX nHTErpaios I u Il poxa.
[TpunoxeHus onpenes€HHOr0 HHTErpaia K BBIYUCIEHUIO TUIOMIANEH TIIIOCKUX

[IpuitoxxeHus onpenes€HHOro UHTErpaia K BBIYMCICHUIO JUIMH 1yT KPUBBIX.
[Ipunoxenus onpenes€éHHOro MHTErpajga K BBIYMCICHHUIO OOBEMOB Tl U

TJIOIIA ICH TOBEPXHOCTEN BpAIlICHMUSI.

31.
32.
33.
34,
35.
36.
37.
38.

Haxoxnenue o0aactu onpeneinenns GyHKIUH HECKOJIbKHUX MEPEMEHHBIX.
Beraucnenue npeaen GyHKINH HECKOJIBKUX ITIEPEMEHHBIX B TOUKE.
HccnenoBanue pyHKIIMA HECKOIBKUX MTEPEMEHHBIX HA HETIPEPHIBHOCTD.
BbrurciieHre 9acTHBIX MPUPANIESHUI W YaCTHBIX ITPOU3BOTHBIX.

[TocTpoeHne KacaTeaIbHON TUIOCKOCTH U HOPMAJIH K IIOBEPXHOCTH.
[Tpubnm>kEHHBIE BRIYMCIECHUS C TIOMOIIBIO MOTHOTO nuddepenmnuana.
BprurciieHre 9acTHBIX MPOU3BOIHBIX U AU PEPEHIINATIOB BBICIIHX MTOPSIKOB.

HccnenoBanune GyHKIUMU HECKOJIBKUX IEPEMEHHBIX HA SKCTPEMYM.
37



39. HaxoxxzeHue yclOBHOTO BKcTpeMyM. llpuMeHeHue merona MHOXKUTENEH
Jlarpanxa.

40. BeruncneHnue npou3BOIHas 10 HAIIPABJICHUIO U I'PAJUEHTA.

41. JIBoliHbIE MHTETPaJIbl: BEIUUCICHUE B IEKAPTOBBIX KOOPIMHATAX.

42. 3aMeHa TEpEeMEHHBIX B JIBOMHBIX HHTErpanax: IMepexoj] OT JeKapTOBBIX
KOOPAMHAT K MOJIAPHBIM KOOPANHATAM.

43. TpoliHble UHTETPAJIbl: BBIYMCIICHUE B IEKAPTOBBIX KOOPAWHATAX.

44. 3ameHa NEpEeMEHHBIX B TPOMHBIX HHTErpajiaXx: NEepexo]l OT JEKapTOBBIX
KOOPAMHAT K HUIMHIPUYECKUM U CHEPUUECKUM.

45. I'eomeTpryecKHe MPUIOKEHNS KPATHBIX HHTETPAJIOB.

46. Odu3nyecKue MPUIOKEHHS] KPATHBIX HHTETPAJIOB.

2 kypc

1. Pewienue g depeHnnaIbHbIX YPaBHEHHM c pa3IeIAIOIUMHUCS
MEPEMEHHBIMHU.

2. Pemenne ogHOpOoHBIX 1D (PepeHIINaIbHBIX YPaBHEHUH.

3. Pemenne nunelnbiX qudpepeHnnanbHbIX ypaBHEHUH.

4. Pemienuie nuddepeHnraibHbIX ypaBHeHui bepuyiu.

5. Pemienne nuddepeHnnanbHbIX ypaBHEHUH B MTOJHBIX AU depeHIaiax.

6. Pemenne nuddepeHIMANbHBIX YpaBHEHHWH, JOMYCKAIOIIUX [MOHMKEHUE
nopsJIKa.

7. Pelienre TUHENHHBIX OHOPOIHBIX U (PepeHINaNbHBIX YPABHEHUH.

8. Pemenne  AMHEWHBIX ~ OJHOPOJHBIX  ypaBHEHUH €  TOCTOSIHHBIMHU
ko3 puimeHTamu.

9. Pemenne  NMMHEWHBIX  HEOAHOPOJHBIX  YPaBHEHUW C  TOCTOSHHBIMHU
ko3 puimeHTamu.

10. 3amch BeKTOpHON (POPMBI TSI HOPMAJIBHOHW CHCTEMBI OOBIKHOBEHHBIX
g depeHnrnanbHbIX ypaBHEHUH.

11. CtpykTypa pelIeHus HOPMaJIbHOM CUCTEMBI O0OBIKHOBEHHBIX
muddepeHnranbHbIX ypaBHEHUH.

12. PerieHne HOpPMaJIbHOW CHUCTEMBI  OOBIKHOBEHHBIX U PepeHIaTbHBIX
YPaBHEHUI METOJIOM UCKJIIOUEHUS.

13. Pemienne HOpMaabHBIX CUCTEM JIMHEWHBIX OAHOPOIHBIX AU(hepeHIInaTbHbIX
YpaBHEHUH C IOCTOSIHHBIMU KO3 purpieHTamu.

14. PenieHrie HOPMAJIBHBIX CUCTEM JIMHEUHBIX OJHOPOJHBIX AUdPepeHIInaTbHBIX
ypaBHEHUH C MOCTOSIHHBIMU KO3(P(GUIMEHTAMU B CIIy4ae ACHCTBUTEIBHBIX Pa3JIMYHBIX
KOPHEH XapaKTepUCTUYECKOTO YPABHEHHS.

15. IIpoBepka yCTOMYMBOCTH PEIICHUS] CUCTEMBI TMHEHHBIX TU(PPepeHInaTbHBIX
ypaBHEHUH C MOCTOSSHHBIMU KO3 (DULIMEHTAMMU.

16. Pemienue JIMHEWHBIX YpaBHEHUN MEPBOTO MOPSAIKA B YACTHBIX MPOU3BOIHBIX.

17. Pemienne 3amaun Komm st JMHEWHBIX ypaBHEHUW MEPBOTO TMOpSAIKA B
YaCTHBIX MPOU3BOIHBIX MeToAoM Jlanambepa.

18. Pemienue 3amaum Komu Ay NMHEWHBIX ypaBHEHUH MEpPBOTO MOpsAKa B
YaCTHBIX IPOU3BOJIHBIX METOJOM pa3/IeJICHUs IEPEMEHHBIX.

19. Pemienue 3amaum Komu a5 NMHEWHBIX ypaBHEHUN MEpPBOTO MOpsAKa B
YaCTHBIX POU3BOJIHBIX MeToA0M Dypbe.

20. Pemienue 3anaun [upuxie B kpyre metogom dypre.

21. PelieHre pa3HOCTHBIX YPABHEHH MEPBOTO U BTOPOTrO MOPSAKA.
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22,
23.
24,

[TpoBepka HEOOXOIUMOTO YCIIOBUS CXOAUMOCTH.
BrinonHeHnne n1eMcTBUM CO CXOAAIIMUMUCS PAIAMMU.
[IpoBepka CXOIMMOCTH YMCIOBBIX PSAIOB C MOJIOKUTEIbHBIMUA YJIEHAMH IO

PU3HAKY CPaBHEHUS.

25,

HpOBepKa CXOAMMOCTH YHCJIOBBIX PAOOB C ITOJOXHUTCIbHBIMH YICHAMH II0

npu3Haky Jlanambepa.

26.

HpOBepKa CXOAUMMOCTH YHCJIOBBIX PAOOB C IIOJIOKUTCIIbBHBIMHU YJICHAMHU IIO

paaukagbHOMY Mpu3Haky Komu.

217,

HpOBepKa CXOAMMOCTH YHCJIOBBIX PAOOB C ITOJOXKUTCIbHBIMH YICHAMH II0

MHTETpaIbHOMY npu3HaKy Komm.

28.
29.
30.
31.
32,
33.
34,
35.
36.
37.

[TpoBepka cXOAMMOCTH 3HAKONIEPEMEHHBIX PSIIOB O Mpu3HaKy Jleitbuuia.
Haxoxnenue paguyca cCXOQMMOCTHA CTEIIEHHOTO PsAa.

Omnpenenenue o0IacTU CXOAUMOCTH CTEIIEHHOTO psifa.

Pa3znoxenue ¢pynkuuii B psig Teitnopa.

Boeluucrnenve 3Ha4yeHuil yHKIUN C TOMOLIBIO CTEIIEHHBIX PSIOB.
Brrunciienue npenenoB ¢ IOMOLIBI0 CTENEHHBIX PSAIOB.

BrrunciieHue onpeaeaeHHbIX UHTETPAJIOB ¢ IIOMOILIBIO CTEIIEHHBIX PSAIOB.
Paznoxenue B psig @ypbe HENEPUOAUIECKUX PYHKITUH.

[Tpumenenue npeodbpazoBanus Oypoe.

Pemenrie 0ObIKHOBEHHBIX JUHEHHBIX MU (EpeHIMATBHBIX YpaBHEHUN U MX

CUCTCM OIICPAIMOHHBIM MCTOIOM.

38.

Briuncienre MOTOKa  BEKTOPHOTO  TOJISI  4Ye€pe3  OPUEHTHUPOBAHHYIO

MOBEPXHOCTb.

39.
40,
41.
42.
43,
44.
45,

Boluucnenue 1uBepreHuyn BEKTOPHOTO TOJIS.

[IpoBepka coEHOMAATBHOCTH TOJIS.

Brluucnenue paboTbl CUIOBOTO MOJIS.

Boeluucnenue nUpKyJasiiud BEKTOPHOTO MOJIA.

OnpeneneHre poTopa BEKTOPHOTO MOJISI B I€KAPTOBBIX KOOPAMHATAX.
OnpeneneHre NOTEHIMAIA BEKTOPHOTO MTOJISL.

3anuch IpaJueHTa, JUBEPTCHIIMM U POTOpPa BEKTOPHOTO IOJISI C MOMOILBIO

oneparopa ['amuibToHA.

Bomnpocs! ajs1 npoBepkn ypoBHs o0yueHHocTH « BJIAJIETD»

CTyneHT NOJKEH BIaJeTh HAaBbIKAMH MPUMEHEHHSI MaTEMAaTHUKH, O3BOJISIFOLIUMU
peniaTh TUIOBBbIE 3a/1a4d MO MaTeMaTHKE, MPEICTaBIECHHbIE B KOHTPOJbHBIX padoTax.
ITpumeps! 3anau:

1 kypc

dy

1. Haiitu npou3BOIHBIC d_ JTAHHBIX (DYHKITHI
X

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

2. Haittu v/ | ecu % + y2 = 1.

3. Haiitu d*y, eciiu ¥ = e3*,
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4. Haiitu npenensl GyHKINH, TPUMEHssl mpaBuio JlonuTans.
1-2sinx_ _, . COS2X
a) lim

; 0) lim :
xa— —\/_gX )x»Z].—th

5. Haiitu HanOoubliice ¥ HauMeHbIlee 3HaueHus ¢yukiun Y = f(X) Ha oTpeske
[a;b]. f(x)=x>-12x+7; [0;3].

9x
>

6. HaliTu acuMOTOTBI U TOCTPOUTH TpaduK GYHKIHH y = 5

x> =2x+3
x+2
8. HpI/IMCHSIH HCHOCpeI[CTBeHHOC HHTGFpHpOBaHI/IC BBIYUCJIUTD.

_[(SXZ +7X —é)dx.

7. HaliTu acUMOTOTBHI U TTIOCTPOUTH TpaPuK PYHKIIUH y =

9. Berunciauts Ix(xz +1)*? dx.
10. Beruucanuthb _|'x2 sin xdx .

11. Beruuciaurtp I e cos xdx .

2 2
12. BbIUKCIUTD J'\/Z_X 324X dx.

Ja—x?
dx
J=x?-2x+8

7X—2

3x? -5x+4
dx

4sinX+3C0SX+5
16. BEIYUCIUTD IO urypsr, OrpaHUYEHHOM JTAHUSMU:

y=-X, X+y+2=0

13. BBIUHCIIUTD J'

14. Berauciaurh J

15. Beruucauts j

X |

€

2

17. BeruucauTh onpeeaeHHbId HHTErpalt: J—de
1 X
+

arctgx

18. Berauciuth HeCOOCTBEHHBIN HHTETPAT: j
0

xsin xdx;

= LR

19. Beruucnuth onpeeeHHbIN HHTErpa

20. Haiitu obnacte onpeneneHust GyHKIUUA: U = a/xz +y* -1

. 2 2 —(x2+ 2)
21. Haiitu s5KkCTpeMyMbl (PYHKITUU: z=(x"+y")(e )

o’u
22. HaifTu 9acTHYIO NPOHM3BOAHYIO BTOPOTO MOpsAAKa (YHKIIHH: Xy , €CIH
=In(tg(x+y))
0’z

23. HaiiTu 4acTHyI0 MNPOU3BOJAHYIO BTOPOTO MOpsAKa (YHKIIHMU: OXY | ecnn



z=x2In(x+Y)
o’u

2
'24. HaifTu yacTHy!0 NMPOU3BOAHYIO TPETHErO MOpsA/Ka (PYyHKIIUH: OX 8y’ ecnu
u=sin(x+cosy)

25. BerauciuTh npuOIMKEeHHO \/560’02 +2,03?, ucxoas W3 3HAYCHHUIA dhyHKIIUN

z=4/5e"+y* mpu x=0, y=2.

x> x 1 1
26. Tlokaszarb, 4TO (QYHKIMA Z= >u + > +=——  YIOBJETBOPSET YPABHEHHIO
y Xy
3
2, y? a_xX :
OX oy 'y
27. BeI4ucinTh ﬂe”smy cosydxdy, ecam ob6macte D - mpsSMOyroabHHK

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

2z a
28. BbIUMCIUTH IOBTOPHBIN HHTETPa: J cos® xdx I ydy.
0 0

29. BeraucnuTh Hyln Xdxdy, ecnmu ob6macte D orpaHuueHa JTHHUAMH
D

Xy =1, y:\/;, X=2.
e In x

30. U3meHuTh OpSAIOK MHTETPUPOBAHUS: Idx I f(x,y)dy.

1 0
2 kypc

Au¢ppepeHunanbHble yPABHEHHUS U CHCTEMBbI
1. Pemnts quddepenumansHoe ypaBHeHnue | nopsiaka
x2dy = (y? + xy)dx
2. Haittu o6miee perenue (o0mmii uarerpain) auddepeHmaibHOT0 YpaBHEHUS

y: 4y
==+ 2
) x? X

3. Haiitu pemenue 3agaun Kormm

4, Pemuth NuHEMHOE nuddepeHnaibHOEe YpaBHEHUE

y/l + 9y = 6e3*,

5. Haiitu obmiee pemienue (o6mmii uarerpain) auddepeHunanbHOT0 ypaBHEHUS
2xy/l =yl

6. HanmucaTp npocreiiiryto popmMyiy n-ro 4jeHa 1no ykasaHHbIM YICHaM.

1.1
3 5 7 9

7. ccnenoBaTh CXOAMMOCTH psijia
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ii n
_lr[n—i— 1)3"

8. HccnenoBaTh psij Ha CXOAUMOCTH (aOCOJIIOTHAS, YCIIOBHAS )

(="
(n+1)3"
n=1
9. Haiftu 06;1acTh CXOIUMOCTH Psiia

Lea)

ZHS“(J:— 1"

n=1

10. HaiiTu 3aK0H ABMKEHUS MaTepUaAIbHOM TOUYKM MAacchl m, €CIU U3BECTHO, UTO
paboTa cuiibl, AEHCTBYIOLIEH B HalpaBJICHUM JBUKEHUS, NMPOMOPLHMOHAIbHA MIyTH OT
Hayaya 3TOro ABMKEHUS (KO3 (ULHUEHT MPONOPIUOHAIBHOCTH K).

11. Haiitu of0miee pemieHWEe CHCTEMbl JIMHEWHBIX U] PepeHInaIbHbIX
ypaBHeHnl. Caenath MPOBEPKY HAWIEHHOIO PEIICHUS IMOJACTAHOBKOW B HCXOJHYIO
CHUCTEMY YPaBHECHUM.

{j:,f =5x+2y
/= 2x+ 2y

12. Paznoxuts pynkuuto f(x) B psaag @ypbe B ykazaHHOM HMHTEpBaje. Boimucath
HOJyYEHHBIA Psii U TPU MEPBBIX YJ€HA pa3joKeHus oThenbHo. [locTtpouths rpadpuku
dyukuun f(x) 1 ee npubmkenns. f(x) =x—1 B uarepsane 757,

13. Haittu pemenus audpepeHnnanbHOT0  ypaBHEHHS, YIOBJIETBOPSIOIIETO
3aJJaHHBIM HaYaJIbHbIM YCJIOBUSIM, IPUMEHSIS METO/1 OTIEPAI[MOHHOTO UCUUCIICHHUS.

v ~ , B
y_y —te,y(o)—lay(o)_o
14. HaiitTi TOTOK BeKTOpHOro mons F B Hanpasnenumn HopMamu N yepes
MOBEPXHOCTh S TPEYroJbHUKA, BBICEKAEMOTO KOOPAWHATHBIMHA TUIOCKOCTSMU U3

TUTOCKOCTH, MTPOXOASIICH uepe3 Touky P neprnenaukynspHo Bekropy M.
F = (x-)ii2,-31),P(1,23).
15. TIpoBeputh, SBISETCA JIM BEKTOpHOE TMoyie F  MOTEHIMANIbHBIM — HIIH
COJIEHOMIAIBHEIM. B ciiydae moTeHIuans,HOCTH oI £ HaliTi ero moTeHman.
F = (bx + 6yz;by + 6xz;5z + 6xYy).
16. Pemuts nuddepennmansaoe ypaBHenue I mopsiaka
X1+ y2+yy/\J1+x2=0
17. Haiitu oGriee pemienue (00wt uHTerpan) nudepeHnnanrbHoro ypaBHEHUS
3y? + 2yx°
2y2x + x3
18. Haiitu pemenue 3amaun Kommm

.}.Fl"r e

y/ =Y =x2, y()=0
X
19. Pemuts nuneitHoe auddepeHianbpHoe ypaBHEHNE

y/— X —x2 4 2x, y(-1) =2,

x+2 2
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20. Haiitu obmee pemenue (oOumii nuurerpan) nudpdepeHIanbHOro ypaBHEHHS

x}rr‘rr'r."r + 2}11."2"r =1
21. Hanmcatpb npocteinyio (GopMyiTy n-ro 4ieHa Mo YKa3aHHbBIM YJeHaM.

1+1+1+1+
2 4 6 8
22. UccnenoBaTh CXOAMMOCTD psifia
i n? 45
2?‘!
n=1
23. UccnenoBaTh CXOIUMOCTh psijia

oo

3n?
2n*+1
n=1
24. Tlpu xakux 3HaueHUsX p u3 MHOXKectBa {0,1,2,3,4,5} 3amanHHbli pAn
CXOJUTCA YCIIOBHO?

— (—1)"2n

nf +5
n=1

25. UccnenoBath psall Ha CXOUMOCTH (a0COMIOTHAS, YCIIOBHAS)

o (—1)”
v+l
n=1
26. Haiitu 0651aCTh CXOIMMOCTH psizia

==
(]

). 5
5% (n —4)
n=1
27. Haiitu oOmiee pelieHue CUCTEMbl JUHEHHBIX  AuddepeHnnamIbHbIX
ypaBHeHHil. Craenatb MPOBEPKY HAWJIEHHOTO PELICHUS MOJCTAHOBKOM B HCXOIHYIO

CHUCTEMY YPABHECHUM.

{x*’ =2x+ 3y

vy =x+2y

28. Paznoxuts ¢yHkuio f(x) B psag Oypse B ykazaHHOM WHTEepBaiie. Brimucats
MOJTyYEHHBIA PsII U TPU TIEPBBIX YJICHA Pa3loKEHHUs OTHenbHO. [locTpouTs Trpaduku
¢ynkuunu f(x) u ee npudmmwkenus. f(X) = -X B uHTEpBaANC (-1 1).

29. Haiitu pemennst nuddepeHIIManbHOr0 ypaBHEHUS, YIOBIETBOPSIOIIETO
3aJJaHHBIM HAYaJIbHBIM YCJIOBUSIM, IPUMEHSIS METO/1 OTIEPAI[MOHHOTO UCUUCIICHHUS.

vy =yl =tet, y(0)=1, y/(0)=0.

30. IIpoBeputh, SABISETCS M BEKTOpPHOE IMoile F  IOTEHIMANBHBEIM WM

COJICHOMTAJTLHBIM. B ciTydae MOTeHIMaNbHOCTH 10T I HATH €ro moTeHIraI.
- x® 2 2
F=(yz—xvy;,xz— S tyzhxy +y z).
OueHoyHble cpeacTBa
OIIK-1. Crocoben pemaTe WHXEHEPHbIE 3aladd B MpodecCHOHAIbLHOU

ACATCIIBHOCTU C MCIIOJB30BAHUCM MCETOAOB CCTCCTBCHHLIX HAYK, MAaTCMAaTHYCCKOI'O
aHalIn3a U MOJCIIUPOBAHUA.
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TecToBBIC 3a1aHUA

1. BoiOepuTe yHOPSI0YEHHYIO MOCJIEI0BATEIbHOCTH BEKTOPOB TPEXMEPHOI0
€BKJHMI0BA NPOCTPAHCTBA MO0 BO3PACTAHMI0 HX JJIHH (BBIOpPATh HECKOJbKO
NPaBHJILHBIX OTBETOB):

a)a =(-1,1,2)

6) ¢ =(-2,0, 5)

B) a = (01 '41 \E)

I[) B - (\/gs '2’ 1)

a)a, 1, B, 0

b) a, B, 1, 0

C)a,B

d)a, 6

2. DcTreTH4ecKkasi poJib MATEMATHKH COCTOUT, B OCHOBHOM, B TOM, YTO OHa
u3yvaet (BbIOpPaTh HECKOJbKO MPABWIbHBIX OTBETOB):

a) opdorpaduio 1 MyHKTYaAIUIO B MPETIOKEHUIX

0) hopmy 1 mponopuu B cucTeMe (CUcTemMax)

B) CHMMETPHIO U TAPMOHUIO B CHCTEME (CUCTEMAX )

3. Haiigute BCe NPaBUJIbLHO BbIYHMCJICHHbIC ONpeaeuTeJd (BbIOPATH
HECKOJILKO NMPAaBWIbHBIX OTBETOB):
)10 6)110)110)11 )10
11 11 0 0 0 0o/ ™1 0
4. Ilpomposkure gppasy: «KMHOKECTBO — ATO ...»
a) COBOKYITHOCTb KaKUX-THO0O OOBEKTOB
0) COBOKYITHOCTb 3JIEMEHTOB, KOTOPBhIE MOXHO MPOHYMEPOBAThH
B) COBOKYITHOCTh CTPOK M CTOJIOIIOB
I') COBOKYITHOCTb YHCET

5. Pemiasi cucremy 4-X JIMHEHHBIX YPaBHEeHMH ¢ 4-Msl HeU3BECTHBIMU METOIOM

159 1]3
0 8 32 5|6

I'aycca mostyunsim MaTpuiy 00 7 8 3HAYMT, JaHHAs CHCTeMA:
0 00 0|11

a) UMEET €IMHCTBEHHOE PEILICHUE

0) nMeeT 6ECKOHEUHOE MHOKECTBO PEILICHHIA
B) HE UMEET PELICHUI

T') IMEET JIBa HEHYJIEBBIX PEIICHUS

6. BLIuHC/INTD AeiicTBHTeIbHBbIE KOpHH MHOrowIeHa f(X) = (x+2)(x*+4)(x*-3)
a) -2; +V3; +2i
6) -2; +V3
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C) :2; 3
n) -2; -3

7. VYkaxutre cmnoco0bl 3agaHus  (QyHKUMH: (BbIOpaThb  HECKOJBKO
NMPaBWIbHBIX OTBETOB):

a) MaTeMaTHICCKHMA

0) reoMeTpUYECKUIT

C) OIepaTOPHBI

1) aHAJTUTHYECKUN

¢) rpadpudeckuii

¢) TabnuyHBIN

8. VYkaxure mnpaBwibHO cGoOpMYJMPOBAHHBIE OCHOBHbIE TeOopeMbl O
npeaesax (BbIOPaTh HECKOJIbKO NMPABUJIbLHbIX O0TBETOB):

a) Mpeaen CyMMBI IBYX (DYHKLIHWA PaBEH CyMME UX MPEEIIOB

0) npezes mpousBeAeHUs ABYX (DYHKIIMI paBeH MPOU3BEICHUIO UX IIPEIEIOB

B) Mpefesl NpOou3BENEHUs NBYX (YyHKUMH paBeH Mpenenay IpOU3BEIEHUS HX
IPOU3BOIHBIX

r) npeaen ApoOu paBeH IMpeaeny MPOU3BOJAHON YHMCIWTENs, JEJICHHOMY Ha
npeses MPOU3BOJHON 3HAMEHATEISI, €CIIM IIPEEIT IPOM3BOJHON 3HAMEHATEINSI HE PABEH
HYJIIO

9. Onpeaeaureib - ITO
a) Matpuna

0) Yucno

B) MHO»XeCTBO

r) [locnenoBarenbHOCTh

10. Yro o3Hayaer 3anmuch pasMep Marpuubl (2x4)? (BbIOpaTh HECKOJBKO
NPaBUJILHBIX OTBETOB)

a) MaTpUIIa SBIIAECTCS HYJIEBOU

0) MaTpuIia KBaipaTHas

B) MaTpuIla UMEET JABE CTPOKHU

r) Matpuiia umeet 4 cronodia

1) OTIpe/IeNIUTENb MATPUILIbI paBeH 24

11. IIpogo/ixkuTe MaTeMaTHYECKOEe YTBep:kAeHue. MaTpuua cucreMsl - 3T0...
a) HyJieBasi MaTuIla

0) marpuna E

C) MaTpuIia, cocTosmas u3 K03 PUIIMEHTOB CBOOOHBIX YJICHOB

1) HET MPaBUILHOTO OTBETA

€) MaTuIla, cocTosIIas U3 KOA()PUIIMEHTOB JIEBOM YacTH

12. BcTraBuTh NPONYLICHHYH YacTh YTBep:KAeHUsi: TpaHCIOHMPOBATH
MaTpuIy 3HAYMT...

OOHYJIUTPH €€ IIIEMEHTHI;

3JIEMEHT C HOMEPOM 1j TOMECTUTh Ha MECTO ]i;
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YMHOXUTbH Ha Matpuny E;
3JIEMEHTHI C HOMEPOM 11 MOJIOKUTH PAaBHBIMU HYJITIO
AJIEMEHTHI C HOMEPOM i TIOJIOKUTh PaBHBIMU 1.

13. Ecau E - exMHU4YHAasi MATPHIIA TOTO Ke pa3Mepa, 4To u Mmartpuusl A, B, C,

u Mmarpuna C=3A+B-E, Ttorma BepHO paBeHCTBO (Bbl0epuTe BCe BepHbIE
PaBeHCTBA)

)E=3A+B-C
2)B=C-3A+E
3)C-E=3A+B
4HA=C-B+E

14. OnpeneneHHbIH HHTErPaI — 3TO...
1) miomaas KPUBOJIMHEMHOW Tpameuuu [ HENOJOKHUTEIbHON (PYHKIUH,

OTrpaHUYEeHHOU rpa@uKOM TOW (PYHKIIMH, PSAMBIMU X = a, X = b U 0ChI0 abcuucc

2) 1O HEMOJIOKHMTEIbHOW (YHKIUH ILIOMAAh KPUBOJMHEHHOW Tparenuu,

OTrpaHUYEeHHOU rpaduKoM 3TOH (YHKUIUU, MPSAMBIMH X = a, X = b ¥ 0CbIO abCIIHCC,
B3sITasi CO 3HAKOM MUHYC

3) mpenen WHTErpaJbHOM CYMMBI TPU CTPEMJICHUU HauOOJbIIEH W3 JUTUH

OTPC3KOB K HYJIIO

4) s TOJOXKUTENbHOM (DYHKIMM IUIOIMIAJb KPUBOJIMHEHHOW Tpamerum,

OrpaHUYEeHHOU rpa@uKOM TOW (PYHKIIMH, IPSAMBIMU X = a, X = b U 0ChI0 abcuucc

15. OrHOLIeHHEe «OBITH MEHBLIIE» HA MHOYKECTBE JeHCTBHUTEJIBHBIX YHCEJ

ABJACTCH...

pedpeKCUBHBIM
AaHTUCUMMETPUIHBIM
CUMMETPUIHBIM
TPaH3UTHUBHBIM

16. ®ynkuus F(x) Ha3biBaeTcs nepBoodpasHoii pynkumei 1 pyaxumnu f(x)

Ha NpoOMexXyTKe X, eCJId ...

B KaXJI0H X 3TOr0 mpomexyTtka F'(x) = f(x)
XO0Ts ObI B OJTHOM TOYKE X 3TOr0 MpoMexkyTka F'(x) = f(x)
€CJIM B KaX10M TOUKe X 3Toro npomexytka f'(x) = F(x)

17. YcraHoBjeHHe COOTBETCTBHSl MEXKAY JHHEHHBIMH KOMOMHAIUAMM

BekTopoB d =(1;3;-1)u 5:(—2; 0; -3) ¥ MX KOOPAUHATAMH

BCEX

1.2d-b a) (0; 6; -5)

2.2d +b 6) (4; 6; 1)

3.d-2b B) (0; 6; -7)

r) (5; 3:5)

n) (-3; -3;-7)

18. HeompeneneHHbIH HHTErpaj oOT (YHKUMM - 3TO0 COBOKYIHOCTh
Gynkumn
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IIPOU3BOIHBIX
muddepennmanon

MepBOOOPA3HBIX

19. BriOepurte npaBuibHbIi 0TBeT. [Ipon3Bognas gyHkuumn (x + 2)ex paBHA

1) e*

2) —(x+1)e*

3) (x+3)*

4) (2x + X? Jre)ex‘1

20. Meroa Kpamepa ocHOBaH Ha MCIIOJIb30BAHUM ...
ONPENEIIUTENICH B PEIICHUH CUCTEM JIMHENHBIX YPABHEHUN
MaTpHUIl B PEIICHUU CUCTEM JIMHEUHBIX YPABHEHNUN

0oOpaTHOM MaTpuI] B pELIEHUH CUCTEM JIMHEHHBIX YpaBHEHU
IIPUBEICHUU OCHOBHOM MaTPULBbI K TPEYTOJIbHOMY BUIY

21. BeraButh nponyumeHHoe ¢ji0Bo: Eciiu onpeageaure/ib cCHCTeMbl OTJINYEH
OT HYJs, TO CHCTEeMA JIMHEHHbIX YPAaBHEHUHN HMeeT , npu4ém
HEeM3BECTHOE PABHO OTHOLIECHUIO ONIPeAeTuTe/eH.

€IUHCTBEHHOE PEILICHHE

MHOKECTBO PEIICHUN

HYJIEBOE PEIICHUE

22. BblOepuTe BapHaHT, B KOTOPOM COAEpP:KATCH TOJbKO IPABWIbHbIE
NMPOU3BEICHUSI JJIEMEHTOB, IMOJy4Yyaloumeecss NPH BbIYMCJICHUU ONPeaeJTUTe s
a b c
Tperbero mopsiaka (d e f
g h k
bfg, cdh, ake, afh, bdk, cge
bdg, cfh, ake, afh, bdk, cge
bfg, cdh, ake, afh, bgk, cde
bfg, cdh, afe, akh, bdk, cge

23. CucremMa BeKTOPOB B €BKJIHWIOBOM TMPOCTPAHCTBE HAa3bIBAETCS
OPTOHOPMMPOBAHHOM, €CJIM BCE €€ BEKTOPHI ...

MOMAPHO OPTOTOHAIILHBI

MOMAPHO OPTOTOHATILHBI M UMEIOT JUTUHBI, PABHBIC €IMHULIE

JIMHENHO HE3aBUCHUMBI

MMEIOT JJTUHBI, PaBHBIE €TUHUIIE

24. BecraBuTh NpomnyunieHHOe BbIpa:keHue: J[Jisi HAXO0KIeHUsA COOCTBEHHOTIO

uyHcsIa JHHEHHOro omeparopa ¢(X), KOTOpPOMY COOTBETCTBYeT KBaJApaTHAasi
MaTpuua 4, He00X0AUMO pelIUuTh YPaBHEHHE. ..

A-)E[=0
JE-A|=-1
A-)E|=1
A+2E[=0
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25. Munop M32 »3iemenTa a32 3aJaHHON KBaJApPaTHOH MAaTpMUbl A
00pa3oBaH W3 3JJIEMEHTOB, OCTABIIMXCS MoOcCJe BBbIYEPKHBaHUS (BHIOpaATH
HECKOJIbKO MPABWILHBIX 0TBETOB):

1) 3-i1 cTpoku

2) 2-ro cToa01a

3) 3-ro cToabia

4) 2-ii cTpoKH

26. YcraHoBJieHHE COOTBETCTBHUSI MEKAY THIOM CHCTeMbl M JHHEHHBIX
YPABHEHHH C N MepeMEeHHbIMU U KOJIMYECTBOM €€ pelleHuii:

1. HECOBMECTHAS CUCTEMA a) €IUHCTBEHHOE PEIIICHUE
2. COBMECTHasl ONpeeIEHHAs CUCTEMa 0) Ba perieHus
3. COBMECTHAas HEOIIPEICTIEHHAS CUCTEMA B) HET pelICHUN
T) OCCKOHEUHOE MHO>KECTBO
pelIeHUI

1) N perieHuit

27. 3agana JuHeiHasg komouHanms: 0 - kla + k252’ + k3aﬁ3 ,rmek; =k, =4, k;=0.

BeKkTopsl 2,,a,,a, ...
JIMHEHHO HE3aBUCHUMBI
00pa3yroT 6a3uc rmpocTpaHcTsa Vs
JIMHEIHO 3aBHUCHMBI
00pa3yroT 6a3uc rnpocTpaHcTsa V,

—_— — — — —

28. Jlana cucreMa JIMHEIHO He3aBHCHMBIX BEKTOPOB a,,d,,a,,d,,8;
BEKTOPHOIO0 npocrpancrea V. Pa3MepHocTs mpocTpancTBa N paBHa ...

29. IlycThb 3agaHa KBapaTHAs MaTpuua A pasmepHoctu N X N. Ilpoussenenne
(-1)*"'M,; Ha3biBaetcs

areOpanyecKuM JOMOJTHEHUEM 3JIEMEHTA dg;

areOpanyecKuM JOMOJIHEHUEM TAHHOW MaTpPUIIbI

MHHOPOM JIAHHOM MaTpHIIbI

30. Ecau cymecTByeT MaTpuua AT+ 3A, TO MaTpuIia A MOXKeT ObITh ...
1) mpou3BoJIbHOM

2) MaTpUIIEH-CTPOKOI

3) KBagpaTHOMI

4) HyneBOI MaTpuUlIel pa3MEepHOCTH MXN, Tae M#N

31. Haiigure peuieHue Aup@epeHHaTbHOTO0 YPABHEHUS
(x2 + X)y’ =(2x+1)y, ynmoBiersopsiomee HauaabHomy yciaosuio Y(1)=2 wm

BbIOEPHTE €ro 3HaYeHue npu x=1.
a)3
6) y(x)=x(x+1)
B) 2
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0 y(x)= 2x+1
(X% + x)
32. Haiiqure pelieHune auddepeHINATIHLHOTO YpaBHeHMSI

2 ’ T
(x +x)y :(2x +1)y, YAOBJICTBOPSIIOIIlCe HAYAJIBHOMY YCJIOBHIO y(z):l U ero

3n
3HAYEeHHe MPHU X= e

a) -1
6) y(x)=1g(x)-
B) 0

r) y(x)=tg(x)-

1
sin(x)

1
cos?(x)

33. Kakme M3 ypaBHeHHiIl KPHMBBIX 2 NOPSAAKA, ONPEACJHAIT 3JLIHIC
(BBIOPATH HECKOJIbKO MPABUJIbHBIX O0TBETOB):

1) 8x% +10y? —24x+y =7

2) 4x? —11y* —23x+y =20
3) —8x° +10y? —24x+y=7
2) —4x% —11y? —23x+y =20

34. Kakue M3 ypaBHEHUl KPHMBBIX 2 MNOPAAKA, ONPEACJHIOT IJIJIMIIC
(BBIOPATH HECKOJIBKO MPABUJIbHBIX 0TBETOB):

1) 7x? +4y? +8y =24
2) Ox? +4y* +8y =36
3) —9x% +4y* -8y =36
2) 7x? —4y® +8y =24

35. VYkaxure BCe YpPaBHEHHUH IUIOCKOCTEel He  SABJISIOLIUMMCH
NepHeHIUKYJIAPHbIMH K IJIOCKOCTH, onpeaeasseMou YPaBHEHHEM

2x—4y+4z+12=0 (BBIOpPATH HECKOJIBKO NMPABWIbHBIX OTBETOB):
a) 2X—-4y+4z+1=0

c) —4x+4y-1=0
d) —4y—4Z+14=0

36. IIpsimasi, npoxoasimas 4yepe3 Touku A (3, 4, 3) u B(5, 3, 3) He sBasieTcs
neprneHInKYJSIPHO K MJIOCKOCTAM (BbIOPATH HECKOJIbKO NMPAaBUJILHBIX OTBETOB):
) X—-y+3z+1=0
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b) 2X+y=0
0) -X+2y+3=0
d) 2X—y+5=0

37. Jlanbl TPH NPAMBIX HA ILIOCKOCTH: L1:1-4y-0=0 L2: 6-y-40=0
u B35 4Y-0-4=0 yianure nee pomubie yTBep:KIeHUs1 (BbIOPATh HECKOJIbLKO
NPaBUJIbLHBIX OTBETOB):

a) L1 u L2 nepnenukyasspHbI

0) L1 u L3 nepnenaukyasspHbI

c) L2 u L3 nepneHauKyaspHbI

38. BrbiOepure Bce BbIpaiKeHHs, KOTOpble He SIBJSIOTCHA Pe3yJbTaTOM
4

BBIYMCJICHUSI ONpeNAeJIeHHOT0 HHTerpaJa I (6X + exbx (BBIOpPaTh HECKOJIbKO
—4
NnpaBUJIbHBIX OTBCTOB):
a) e* —e™*
6) 0
c) 6+e’
n) 2e*

39. BbiOeputre Bce BbIpaKeHHsl, KOTOpPble He SIBJSIIOTCH Pe3yabTaTOM
1

BbIYHMCJICHUS HECOOCTBEHHOI0 MHTerpaJja J(—jdx (BbIOpPaThL HECKOJBKO
0

NMpaBUJIbHBIX OTBeTOB):
a) oo
6)0
c)1
x5

40. Ykaxure Bce PUrypoi, KOTopbie MOryT ObITH B OCHOBAHMU NMUPAMHUAbI?
a) Tpanerus

0) TpeyronabHUK

B) KBaapar

r) Kpyr

41. OpTOroHAJBLHOCTH — 3TO...

a) O0001IeHNE TOHSATHS TIEPIICHANKYJIIPHOCTH

0) [Ipsimast, mepecekaroniasi JTaHHYIO MPSAMYIO (TITIOCKOCTh) MO MPSIMBIM YTIIOM
B) [lepecedenne Gpurypsl Mo ropu3oHTAIN

r) [lepeceuenue Gpurypsl no AuaroHanu

42. BplyucauTe KOJMYECTBO CIOCO00B, KOTOPHIMM MOKHO BbIOpath 4

IK3aMEHAIIMOHHLBIX OMJjeTra u3 9
a) 126
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b) 122
c) 135
d) 147

43. BoiOepuTe BCe 3HAYEHUS MCKJIOYAKINME 3HAYEHHE, COOTBETCTBYIOIIEE
YCJIOBHIO 33/1a4M: YPHA COAepP:KUT 7 OesbIx U 12 4yepHbIX miapos. BepositHoCTh
HAyJa4y J0CTaTh NePBbIM 0eblil ap, a BTOPbIM YepPHbIH.

a) 14/57

b) 12/19

c) 7/19

d) 84/361

44. BpiOepurte Bce (GopMbl 3aMCH OJHOI0 U TOIrO K€ YPABHEHUS] KPHUBO
BTOPOI0 MOPSAKA
2 2
X -1
2 X (-1 _,
4 9

6) 9x* —4y? -8y =32
c) 9x% +4y* -8y =32
1) 9x? —4y? -8y =30

45. BeraButh nponyuienHoe coo: Touxa M(1,1) aasi gynkumn y=2x-x°
AIBJISIETCS TOYKOM

MaKCUMyMa

MUHHAMYyMa

nepecedyeHus ¢ ocbio Ox

neperuda

46. CrarucruyecKkue [aHHbIe H300pakalOT ¢ MNOMOWBLI (BHIOpaTh
HECKOJIbKO NPaBUJIbHBIX OTBETOB):

a) 1uarpamm

0) TabmuIr

c) ¢aiisnon

47. Mopaeab MoxkeT ObITH MOCTPOEHA...
TOJIBKO JUIsl 00bEKTa WJIU IIporiecca

TOJIBKO JJI1 O0BEKTA

TOJILKO JJ11 OOBEKTA WJIH SIBJICHUS

JUISL TF000TO 0OBEKTA, SIBIICHUS WJIU IIporiecca

48. VYkaxkure Kakue U3 YPAaBHEHUI SBJSIOTCH YPABHEHHSIMH C
pa3aeJIONUMHUCH NlepeMeHHbIMU:

a)y' +xy = y?
6) y2y' =1 2x
)y =xy
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d)y —y=1x

49. Psiabl pacnpe/esieHusl AeJAT HA
a) BapHAIIMOHHBIC
b) atpuOyTHBHBIC
C) TMHAMHYCCKHE

50. C noMombH KAKHX CTATHCTHYECKHX XAPAKTEPUCTHK OMNPeNeasioT
BapHAIUIO PS/IOB TMHAMMKH OKOJIO CPeIHei. ..

) pa3Max Bapualuuu

b) mucniepcust u k03P unmeHT Bapranuu

C) cpenHee KBaJIpaTHueCKOe OTKIOHEHHE U KOY(PPHUIIMEHT BapHaIlH

d) cpenHee MUHEIHOE OTKIIOHCHHE

51. Beruncantsb. [lo BeiOopke oO0beMa n=10 moxyyeHa BHIOOPOYHAS JUCTIEPCHUS
D . =90 . Torga yrouneHHasi BBIOOpOYHasi AUCHepcust S= ...

52. BcraButh npomyuieHHoe ciaoBo. [Ipu yBennueHun o0bemMa BBHIOOPKH N U
OIHOM W TOM € YpPOBHE 3HAQUMMOCTH a, MIUPUHA JOBEPUTEIBHOIO
UHTEpBaIa

YMEHBIIIAETCS

MOXET KaK YMEHBIIIUTHCS, TaK U YBEJIUUUTHCS

HE U3MEHSETCS

YBEITUYUBACTCS

53. Boruncautb. CnydaiiHas BenmnuuHa X npuHuMaer 3 3Havenws: —1, 0, 1.
N3BectHO, uto My =0, D, =0,5. Torma P (X=1) paBHa ...

a) 0,25

b) 0,3

c) 0,2

d) 0,1

54. BcraBbTe npomnynieHHoe nousaTue. JIomanasi, OoTpe3kd KOTOPOM COETUHSIOT
TOYKH C KOOpJUHATAMHU (i mi ) , TI€ i - 3HAYEHUE BapUALIMOHHOTO PsJia, ni — 4acTOTAa,
— 3TO

MTOJIMTOH

KyMyJisiTa

sMIIUpUUeckas PyHKIUS pacnpeeeHus

rucTorpaMma

55. BcraBurh npomymieHHoe c¢jgoBo: CyMMa 4YacTOT TpU3HaKa paBHa

00beMy BBIOOPKHU N

cpenHeMy apu(pMETHIECKOMY 3HAUCHUI MprU3HaAKa
HYITIO

CAMHUIIE
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56. Kakoii Merox MHCHOJB3YHT st 00padOTKM W HMHTepHpeTanun
JKCIEPUMEHTAJBHBIX JAHHBIX?

) BEpOSITHOCTHO-CTAaTUCTUYECKUI

b) ananmuTHYecKHit

C) rpadpudeckuii

d) sKcrepuMeHTAIBHBIII

57. Ha3zoBuTe IMCHUILUIMHBI, KOTOPbIe SIBJSIIOTCH TeOpeTHYecKod 0a3zoil
BEPOSITHOCTHO-CTATHCTHYECKOT0 MeTOo/1a

a) TeOpHs BEPOATHOCTEN

b) MaTeMaTHYeCcKas cTaTHCTHUKA

C) Teopus rpynin

d) maTemaTHueckuii aHAH3

58. Kakme coObITHSI MOrYT ObITH NPHU3HAHBI Ciay4dailHbIMH? (BbIOpaTh
HECKOJIbKO NPaBUJIbHBIX OTBETOB):

a) KOJIMYECTBO JIFOJIel Ha aBTOOYCHOM OCTaHOBKE

0) 4KMCII0 MAlIMH HAa aBTOCTOSIHKE

B) KOJMYECTBO OOpa3LoB C MOJOXKHUTEIBHOM peaknueil B o0meM o0beme
00pasIon

I') KOJIMYECTBO MECT JJIsl IaCCaXXKUPOB B MOE3/1E

59. BcraButh NpomyunieHHoOEe CJI0BO: «...MPH OJHOM M TOM JKe KOMILIEKCe
yCJIOBHMH 00513aTEJILHO NPOU30HAET.

a) JlocroBepHoe

b) CayuaitHoe

C) HeBo3morkHOE

60. Yka:xxute coBMeCTHbIE COOBITHSA

) MOJIYYUTh 32 OJMH PK3aMEH YJIOBJIETBOPUTEIBLHO U XOPOIIIO
b) noBkIIIeHNE TEMIIEPATYPhI JHEM M MTOSIBJICHHE BETpa

C) BCTpeYa 3HAKOMOTO BO BpeMS IIPOTYJIKH U HAYajI0 0K
d) BO3HUKHOBEHUE JIECHOTO MOKapa U CHILHBIN BETEP

BOl'[pOCI)I JJIA MOATOTOBKHU K TECTOBBIM 3aJaHUAM

1. Onpenenurenn BTOPOTO M TPEThETO TOPSAKOB, HUX CBOMCTBA U
BBIUHCIICHUE.

2. Bekropsl. JInHenHbIe oniepauy Hal BEKTOPAMU.

3. JIMHEWHO HE3aBUCUMBIE CUCTEMBI BEKTOPOB. basuc.

4. CucreMa KOOpAMHAT U MIEPEXO/T B HOBYIO CUCTEMY KOOPAMHAT.

S. JIvHenHbIe onepanuu Hal BEKTOPAMHU B KOOPAMHATAX.

6. CkansipHo€e Ipon3BEAECHUE BEKTOPOB.

1. BektopHoe npon3BeneHue BEKTOPOB.

8. CMelaHHOe TPOU3BEAEHUE BEKTOPOB.

Q. Onpenenurenu N — ro NopsAJKa U BBIYUCICHHE.

10.  OmpepenuTenu U UX CBOMCTBA.

11.  AnreOpaunueckue JOTOJHEHUS U MUHOPBIL.
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12.  Panr matpuisl. Beranciaenue panra MaTpuibl ¢ TOMOIIBIO 3J€MEHTAPHBIX
npeoOpa3oBaHui.

13. Teopema o OazucHom MuHOpe. lloHATHE O peleHuHn NPOU3BOJIBHBIX
CHUCTEM JIMHEVHBIX YPABHCHUU.

14. Teopema Kponekepa-Kanemm.

15. IIpenen dbyHKIMH B TOYKE, OTHOCTOPOHHUE MPEIEIBI.

16. TIlpenen pyHkiuu Ha OECKOHEYHOCTH.

17. beckoHeuHO Mayible QYHKIIMU U UX CBOMCTRBA.

18.  OcHOBHBIE TEOPEMBI O TIPEIcIIax.

19. HemnpeposiBHOCTH (pyHKIIMU B TOuKe. OJHOCTOPOHHSISI HETIPEPHIBHOCTb.

20. Touku pa3pbiBa GYHKIIMH U UX KJIaCCU(UKALINAL.

21. JIuddepenuman GpyHKINM.

22.  llpaBuio Jlonurans.

23.  OkctpemyMmsbl pyHKIHH. HeoOxomuMble yCIIOBUS IKCTpEMyMa.

24. OrtpickaHWEe HaWOOJBIIET0O W HAWUMEHBIIETO 3HAYCHWA (YHKIHH Ha
OTpE3Ke.

25.  BrwimykiiocTts U BOrHYTOCTh rpaduka GyHkiuu. Touku neperuoda.

26.  ACHUMNTOTHI KPUBBIX: BEPTUKAIbHBIEC U HAKIIOHHBIE.

27. IlepBooOpa3znas ¢yukuus. HeompeneneHHbld HMHTETpasi, €ro CBOMCTBA.
Tabnuma ocHOBHBIX (hopMyn MHTErpupoBaHMs. HemocpencTBeHHOE MHTErpUpPOBAHMUE.
WuTerpupoBaHue NoJCTaHOBKOW (3aMeHa EPEMEHHON) U 110 YaCTSM.

28. UnterpupoBaHWe palMOHAIBHBIX (QYHKIMHA TyTeM pa3IoKEeHHUs Ha
MpocTenIne ApooH.

29. HuTerpupoBaHUE HEKOTOPHIX KJIACCOB TPUTOHOMETPHUUECKHUX (YHKITHIA.

30. HaTerpupoBaHuEe HEKOTOPHIX KJIACCOB UPPALMOHAIBHBIX (DYHKITUH.

31. OmnpeneneHHbIN WHTETpaN Kak MpeAesl MHTErpadbHOW CyMMbl. OCHOBHBIC
CBOMCTBa omnpeesieHHoro uaterpana. ®opmyna Hetorona—JleliOnuia.

32. @OyHKIMH HECKOJIBKHX TEPEMEHHBIX; 00JIaCTh OIpeneeHHs, CIOCOObI
3aJlaHusl.

33. Ilpenen pyukiuu B Touke. HempepbIBHOCTS.

34. YactHble npupamieHuss 1 YaCTHbIC MPOU3BOJIHBIE. [ €OMETPUUECKUI CMBICI
YACTHBIX MPOU3BOJHBIX (PYHKIMH JBYX MEPEMEHHbIX. YacTHbIE POU3BOAHBIE BBICIINX
MOPSIKOB.

35. Dxkcrpemymbl  (GYyHKIMM  HECKOJIBKMX TEpEeMEHHbIX. Heobxoammbie
ycinoBus. PopmMynupoBKa JOCTATOYHBIX YCIOBUM. [ pagueHt.

36. OcyuiecTBUTh NpeoOpa3zoBaHME MaTPUIbl HA OCHOBE HCIIOJIb30BAaHUS €€
CBOWCTB.

37.  OcymuiecTBUTh ACHCTBUS HAJl 3aIaHHBIMA MATPUIIAMU: YMHOXEHHE MaTPHIL
Ha YMCIIO, CIIOKEHNE U YMHOKEHHE MaTpHIL.

38. Pemutb npou3BOIBHYIO CUCTEMY JUHEHHBIX ypaBHEHUHN MeToI0M ['aycca.

39.  ocCyIIecTBUTh HaxXOXJACHUsI 00paTHOM MaTpuIlbl MeToIoM ["aycca.

40. PemmTb 3a1aHHYIO CUCTEMY JIMHEHHBIX YPaBHEHUN MAaTPUUHBIM CIIOCOOOM.

41.  Pemmutsb cucTeMy JUHEHHBIX ypaBHEeHUI 10 Gopmyrnam Kpamepa.

42. Jlna 3amaHHOM (QYHKIUMM TIOCTPOUTH €€ Trpaduk JaThb €€ OCHOBHBIC

XapaKTEPUCTHKHU.
43. TlepBbiii 3aMevaTeIbHBIA MPEIET U CICACTBUSA M3 HETO MPHU BBIUYKUCICHUU
IIPENEIIOB.

44. Bropo# 3ameuaTesbHBIA MpEeAen U CIACACTBUS U3 HEro NMPHU BBIYMCICHUU
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peesioB.

45. CpaBHeHuEe OECKOHEYHO MaJbIX (PYHKIMHA. DKBUBAJICHTHbIE OECKOHEYHO
Majibie QyHKIIUH.

46. OmnpeneneHue MPOU3BOJHOM M €€ HCIHOJb30BaHUE I HAXOXKICHUSA
TabJIMIA IPOU3BOAHBIX.

47. Ilpou3BojgHBIE OCHOBHBIX 3JeMeHTapHbIX (¢QyHKuui. I[IponsBoaHas
cinoxHoM ¢ynkuuu. IlpousBognas oOpaTHON (yHKuMU. [Ipon3BojHBIE BBICHINX
HOPSIKOB.

48.  IIpom3BojHas HESIBHO 3aJlaHHOM (PYHKLIMU M IPABUIIO JIOTapUPMHUUECKOTO
g depeHInpPOBaHMS.

49.  OcHoBHble TeopeMbl 0 auddepenunanax. [Ipumenenne nuddepenimana x
NPUOMKEHHBIM BBIYHCIICHUSIM.

50. IloxHoe uccnemoBanue 3aAaHHON QYHKIMN OHOU epeMeHHon. CBOMCTBa
(YHKITMIT HETIPEPHIBHBIX Ha OTPE3KE.

51. DxkcrpemMymbl PYHKIMU JIBYX NEPEMEHHBIX, HEOOXOAMMOE U JOCTaTOYHOE
ycnoBue. Hanbomnbliee 1 HauMeHblllee 3Ha4eHHe (PyHKIMN B 3aMKHYTOM 00J1acTH.

52. BplunciaeHre CMENIaHHOTO NPOU3BEJICHUS M MPUMEHEHHE Ui PEICHUs
NPUKIIATHBIX 337a4.

53. BbluncieHre BEKTOPHOTO MPOU3BEACHUS U NPUMEHEHHUE JUIsl PEICHUs
NPUKIIATHBIX 337a4.

54. VYpaBHeHHE MpsAMON Ha IJIOCKOCTH, YAaCTHBIE CIIydae YpaBHEHHS MPSIMOM.
Haxoxnenue paccTossHus OT MPSAMOM IO TOYKHU Ha TUIOCKOCTH.

55. Vrom wMexay [AByMs TpSMBIMH. YCIOBHE TMapajieIbHOCTH U
NEPICHIUKYIIPHOCTH MPSIMBIX. TOUKa MepeceueHus ABYX MPSMBIX.

56. Ilpsimast B mpocTpaHCTBE (BEKTOpHAs, MapaMeTpuiecKas U KaHOHWYECKas
dbopmbl). Yros1 Mexay IpsSIMbIMUA B IPOCTPAHCTBE. YTOJ MEKIY NPSIMOM U TIOCKOCTBIO.

S57. DOmmunc. KaHoHuueckoe ypaBHeHWE »Hiunca. BepumuHbl, (QOKyCHI,
HKCUEHTPUCUTET dIUTHICa. JUPEKTPHUCHI DIUTUIICA, UX CBOICTBA.

58. T'mnepOona. Kanonuueckoe ypaBHeHHE TunepOosibl. Bepruabl, QoKychl,
HKCLEHTPUCUTET, IUPEKTPUCHI TUNEPOOSbl. ACHMOTOTHI TUNEPOOJIbI, MOCTPOCHUE
rUnepoosIbl O XapaKTEPUCTHUECKOMY MPSMOYTOJIbHUKY.

59. Ilapabona. Kanonuueckoe ypaBHeHue mapaboibl. Bepmmua, ¢oxyc u
JTUPEKTPHCA MapadoJIbI.

60. IloagmHOXecTBa [aHHOrO MHOXKeCTBa. YMWCIO ITOAMHOMKECTB JTAHHOTO
MHOXXECTBA (COYETaHUsI).

61. IIpou3BoaHas MO HANMPABICHUIO U TPATUEHT; UX CBA3b. | eoMeTpUUeCKuil 1
(bU3UYECKHI CMBICI IpaJUCHTA.

62. VYcnoBublil 3kcTpemyM. MeTon MHOkUTeNeH Jlarpanxa.

63. IlonHoe mpupaleHue u noaHeii AuddepeHiman.

64. MeToabl BRIUKMCICHUS HEOTIPEICIICHHOTO HHTErpaa.

65. ®opmyna Herorona-JleiiOnuia. CBoiicTBa ONpEAEICHHOr0 UHTErpaa.

66. 3amaum, TpuBOASIMIME K  OOBIKHOBEHHBIM  JU(QepeHIIHATbHBIM
YpaBHEHUSIM.

67. OObikHOBeHHBIE AU(PPEepeHIInaIbHbIe YpaBHEHHUsI (OCHOBHBIE TMOHSITHUS U
onpeaenenus). 3agada Komm mis nuddepeHnuanbHOro ypaBHEHUST IEPBOTO MOPSIKA.
Teopema cymiecTBOBaHUSI U €IWHCTBEHHOCTH pemieHust 3agaun Komm. [lonsitue 00
o011eM, YaCTHOM M 0CO00M perieHusIX AU pepeHnanbHbIX YpaBHEHUH.

68. OcHOBHbIE KJIACChl YpaBHEHUW IMEPBOTO TMOPSAKA, WHTEIPUPYyEMbIE B
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KBaJpaTypax: YPaBHEHUS C Pa3AEISIOIMMUCA IEPEMEHHBIMU, OJTHOPOHBIE, INHEWHBIE.
['eomeTpuueckass UHTEpIIpeTalus peleHuid AudQepeHnanbHbIX YpaBHEHUH MEPBOTO
HopsaKa.

69. [uddepenunanbupie ypaBHEHUs BBICIIMX TMOpsakoB. 3amaya Komw.
Teopema cyuiecTBoBaHMsSI M €AMHCTBEHHOCTH peuieHust 3agaun Komm. VYpaBHeHus,
JOITyCKAIOLIUE IOHMKEHHUE MOPSIKA.

70. Jlunetinbie nuddepeHnranbHple ypaBHeHUA. [loHATHE OIHOPOJHOTO M
HEOJHOPOJIHOTO ypaBHEHHUs. JIMHEWHbIE OAHOPOAHBIE U] PEepEeHINANIbHBIE YPABHEHMS.
Cucrema QyHaameHTalbHbIX pemeHuil. OOmee pemieHue. JIMHeHbIE OJHOPOIHBIE
YpaBHEHHUS C TIOCTOSTHHBIMU KO3 PUITCHTAMH.

71. HopmanbHble CHCTEMbl OOBIKHOBEHHBIX JAU(PEpEeHIINaTbHBIX YPaBHEHHIA,
BeKTOpHast popma ux 3anucu. 3agada Komm. MeTo HCKITIOUeHuS.

72. HopmanbHble CHUCTEMBl JUHEHHBIX OJHOPOIHBIX U epeHITHATBHBIX
YpaBHEHUH ¢ TOCTOSAHHBIMU KO3(ppuimentamu. CTpykTypa oduiero pemenus. Pemenue
B CJIy4yae JEHCTBUTEIbHBIX PA3JIMYHBIX KOPHEW XapaKTEPUCTHUECKOTO YPaBHEHUS.

73.  UYwucnoseie psgel. CxomumocTh U cymma psiga. HeoGxomumoe yciioBue
CXOIUMOCTH. [[eHCTBHS CO CXOMAUIMMUCS PSIIAMM.

74. Yucnosble psAAbl C MOJOKUTEIBHBIMU uYieHaMH. JlocTaTOUHbIE MPU3HAKU
CXOAMMOCTH: cpaBHeHMs, Jamambepa, paaukanpHbld npu3Hak Komm, MHTerpagbHbIN
npu3Hak Komn.

75. 3HakonepeMeHHble psabl. AOCONIOTHasT U yCJIOBHAas CXOAMMOCTH.
3nakouepenyromuecs panabl. [Ipusnak Jleitouuma.

76. @ynkuuoHanbHble psiabl. O6macts cxogumoctu. [loHsATHE paBHOMEpPHOU
cxonumoctu. Teopema Beliepmtpacca. CBOMCTBa pABHOMEPHO CXOJSIIMXCS PSIIOB.

77. Crenennsle psagsl. Teopema AGens. Pammyc cxomumocTtu. OCHOBHBIE
CBOWCTBA CTEMEHHBIX PSIOB.

78.  Pasnoxenue QpyHKIMH B CTENEHHBIE psaabl. Psn Teinopa aiust GyHkmmii: e,

sinx, cos x, In(1 + x), arctg x, (1 +x)".

79. IlpuMeHeHHE CTENEHHBIX PAIOB K MPUOIMKEHHBIM BBIYUCICHUSIM:
BBIYKCIICHUE 3HAUYCHUN (DYHKIIMM, BHIYMCIICHHUE MIPECIIOB, BEIUUCICHUE OMPEIEICHHBIX
UHTETPaJIOB.

80. OproronanpHbie CHUCTEeMBI (GyHKIMA. TpuUroHOMETpUYecKas CUCTEMa
OPTOTOHATBHBIX (DYHKITHA.

81. IIpeamer Teopum BeposiTHOCTeH. CiydaiiHbie COOBITHS, OMEpaIuu Hal
COOBITUSIMU Y OTHOLIEHUSI MEXAY HUMU. [[pocTpaHCTBO 3/1IEMEHTAPHBIX COOBITUM.

82. Kiaccuueckoe, CTaTUCTUYECKOE U  TEOMETPUYECKOE  OIpe/esieHue
BEpOSITHOCTU. Teopema clloKeHUs BeposiTHocTel. YacToTra HacTyIUieHHs COOBITHS.
VY cii0BHast BEPOSATHOCTb.

83. HeszaBucumocts coObITHil. BeposTHOCT, Npou3BEACHHUS  COOBITUM.
Teopema o nosiHOM BeposiTHOCTH. Dopmyiisl baiieca.

84. Omnpenenenne ciaydyalHONM BeMWYUHBI. JIUCKpeTHbIE U HEMpPEPHIBHBIE
CIy4aliHbI€ BEJIMUUHBI.

85. @yHkums pacmpeneNeHuss U €€ CBONCTBA, IUIOTHOCTh BEPOATHOCTEH
HENPEPHIBHOM CIyYalHOW BEJIUYUHBL.

86. IlonaTue MaTeMaTHYECKOTO OXUIAHHUS HEMPEPHIBHOM M TUCKPETHOMN
CIIy4allHOW BEJIMYMHBI U €T0 CBOKCTBA.

87. UwucrnoBble XapaKTEPUCTUKU AUCKPETHBIX W HEMPEPBIBHBIX CIIyYaHBIX
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BeMMYMH. [lucnepcuss U CpeaHEKBAIPATUUECKOE OTKIOHEHHE, OCHOBHBIE CBOMCTBA U
BBIYHCIICHHUE.

88. PaBHOmepHOe, TMOKa3aTelbHOE M HOpMallbHOE pacmpeneneHus. HMx
YU CJIOBBIE XapPAKTEPUCTUKH.

89. bunommanbHoe pacnpenenenue. Pacnpenenenue Ilyaccona.

90. Cucrema IBYX CIy4allHBIX BEJMYWH. Y CIIOBHBIE 3aKOHBI pacipeiesieHusl.
VY cnoBHBIE MATEMAaTUYECKHUE OKUIAHMS.

91. 3aBucumble W HE3aBUCUMBIC CllydailHble BeIWYUHBL. KoppensiuoHHbIN
MoMeHT. KoaddummeHnt koppensiuu.

92. JluHeliHasi KOppeNsILIUs, TUHEHHAS PErpecCHsl.

93. 3aBucHMbBIE M HE3aBHCHMBIC ClydallHble BeIWYHHBI. KoppemsunoHHBIN
MoMeHT. KoBapuanus u koppersauus. JInnenHas perpeccusi.

94. 3akon 6onbimux uncen. HepasenctBo YeoOrimiena.

95. Teopema bepaymm. [Ipeaenpabie TEOPEMEI.

96. Xapaktepuctuueckne (pyHKINU U UX CBOICTBA.

97. llentpanbHas npeaenbHas Teopema JlssmyHoBa.

98. Ilonsarue o cioyyaitHoM nporecce. Kiaccugukanus ciydaiiHbIX MPOLIECCOB
U TIPUMEPBHI.

99. OObikHOBeHHbIEe auddepeHuanbHbie ypaBHeHus. 3amada Komm st
auddepeHInaIbHOro ypaBHeHUs nepBoro nopsijaka. [lonstue o6 obiieM, 4acTHOM U
0co00M pereHusIX JudepeHInaIbHbIX YpaBHEHU.

100. Ywucnomeie psapl. CXoguMocTh W cyMMma psima. HeoOxommmoe ycioBue
CXOAUMOCTH. J[eMCTBUS CO CXOASAMMUCA PAIAMMU.

101. Cucrtema AByX CIy4yalHBIX BEJMYMH. Y CIIOBHBIC 3aKOHBI pacrpeaeiieHusl.
VY ca0BHBIE MATEMATUYECKHUE OXKUAAHUS.

102. ®ynknus Jlammaca. BeposiTHOCTh TomamaHusi B 3aJaHHBIA  WHTEpPBal
HOPMAJIBHOM CJIy4aillHOM BEJIWYWHBI. BEpOSTHOCTh OTKJIIOHEHUS OT MAaTEMATHYECKOTO
oxkunanus. [IpaBusio «Tpex curmy».

103. 3akoH pacnpeneneHuss BEPOATHOCTEH  (IJIOTHOCTH  BEPOSITHOCTEH)
HENPEPBIBHBIX CIyYalHbIX BEJIMYMH. MaTeMaTU4ecKoe OKHWJAaHUE, IUCHEPCUS U
CPEOHEKBAAPATUYECKOE OTKJIOHEHHUE HENPEPBIBHOM CIyYallHOM BEJIMYMUHBL, UX
BBIUMCIICHUE U CBOMCTBA.

104. BeruncneHue npeacbHBIX BeposATHOCTeH. CTallnOHApHOE paclpeIe/ICHHE.
[Ipomecc rubenu u pa3MHOKEHUS.

105. IlocnenoBaTeabHOCTh HE3aBUCHUMBIX HCTbITaHUM (cxema bepHymnn).
[Ipenenbabie TeOpembl MyaBpa—Jlarutaca u Ilyaccona.

106. TI'enepanpHas u BeIOOpOuHas aucrnepcusi. OLeHKa reHepalbHON JUCTIEPCHH
10 UCTIPABIIEHHON BEIOOPOYHOIA.

107. VYpaBHeHue JIUHEWHOW perpeccuu. HaxokaeHue mapaMeTpoB JHUHEHHOM
perpeccuy METOA0M HaUMEHbBIIINX KBaJpaTOB.

108. DneMeHThl KOPPEISALMOHHOTO aHanu3a. BpIOOpouHbIil KO3 PUIIMEHT
KOPPEJSILIMY; €r0 HHTEPBAJIbHBIE OLIEHKU. OCHOBHBIE CBOMCTBA PEIPECCHUH.

109. /[loBeputrenbHBbIH HMHTEpBa] s OLEHKH CPETHEKBAAPATUYECKOTO
OTKJIOHEHHSI HOPMAJIBHOTO PaclpeieICHusl.

110. OcHoBHBIE 3ama4Ml MaTEMaTUYECKOW CTATUCTUKHA. [eHepalbHas U
BBIOOPOYHAsI COBOKYMHOCTH JaHHBIX. Penpe3eHTaTuBHOCTh BBIOOPKH. CTaTUCTUYECKOE
pacnpenenenue BeiOOpku. Bapuantel. YacToThl.

111. 13. Dmnupuueckas GyHkuus pacupenenenus. [lonmuron. 'mcrorpamma.
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112. Cratuctuyeckue OIEHKHU MapaMeTpoB pacipenenacHus. TodeuHble OLeHKH:
HeCMeleHHbIe, Y()PEKTUBHBIC U COCTOATEIHHBIE.

113. HuTepBajbHbIE OLIEHKM IapaMETpoB pacnpeneneHus. JloBepuTeabHbIM
uHTepBai. HamexHocTb.

114. JloBeputenbHble MHTEPBAJIbI JISI OLEHKHM MATEMaTHYECKOTO OXKHIaHUs
HOPMAJILHOTO pacrpeieJICHUs] P U3BECTHOM M HEM3BECTHOM CPEIHEKBAIPATUUYECKUX
OTKJIOHECHHUSIX.

115. OcHoOBHBIE 3aJa4yll MaTEMaTUYECKOM CTAaTUCTUKU. [eHepalibHas W
BBIOOPOUYHAsE COBOKYITHOCTH JIAHHBIX.

116. PenpesentaTuBHOCTH  BBIOOpPKH.  CTaTHCTUYECKOE  pacmpeiesieHue
BbIOOpKU. BapuanTel. YacToThI.

117. DOwmnupuyeckas ¢pyHkius pacnpenenaeHus. [lomuron. ['ucrorpamma.

118. Crartuctuyeckue OICHKU MapaMeTpoB pacipeaenacHus. TodeuHble OLIeHKH:
HeCMeIIeHHBIE, 3P(HEKTUBHBIC U COCTOATEIbHBIC.

119. TenepanpHas u BeIOOpOuHas cpemHss. OleHKa TeHepalbHOW CpeaHel Mo
BBIOOPOYHOM Cpe/THEH.

120. 22. T'enepanbHas u BbIOOpouHas pgucnepcus. OneHka TeHepaIbHOU
JUCIIEPCUU 110 UCTIPABIEHHON BHIOOPOYHOM.

121. WHrepBanbHbIE OLIEHKM NapaMeTpOB pachnpeeneHus. JloBepuTeNbHbIi
uHTepBaji. HanexxHoCTb.

122. JloBeputenbHbIE HHTEPBAJbl JUIsI OLEHKM MAaTEMaTHUECKOTO OKUIaHMS
HOPMAJIBHOTO paclpeiesieHusl MPU U3BECTHOM M HEM3BECTHOM CPEAHEKBAIPATUUECKUX
OTKJIOHEHHUSIX.

123. JloBeputTenbHBIH HMHTEpPBANT s OLEHKH  CPETHEKBAIPATUYECKOTO
OTKJIOHEHUS] HOPMAJIBHOTO pacipeieseHusl.

124. Meton HanbobIIero MpaBaono00uss. OyHKINS MPaBIOTION00MS.

125. Ormenka HanOOIBIIETO MPABAONION00MS. Y paBHEHHE MPABIOIOI00MS.

126. DneMeHTH KOPPENALMOHHOTO aHaiu3a. BrIOOpouHBIH KO3 pHIMEeHT
KOPPEJSILNN; €r0 HHTEPBAIIbHBIE OLIEHKU. OCHOBHBIE CBOMCTBA PETPECCUH.

127. VYpaBHeHue nuHEHHOW perpeccuu. HaxoxaeHue mapameTpoB JTUHEHHOU
perpeccuy METOA0M HauMEHBIINX KBaJIpaToOB.

128. OrmeHka TECHOTHI CBSI3M C IIOMOIIBIO KOA(PPHUIIMEHTa KOPPEISAIUUd H
KOPPEJSILIMOHHOTO OTHOLIEHUSI.

129. Cratuctuyeckass TMpoBepKa CTaTUCTHUECKUX rumnore3. HyneBas wu
KOHKypHUpYytolas rumnote3bl. OmuOKu mepBoro U BTOporo poja. CraTucTUYECKH
KPUTEPHUIl MPOBEPKU HYJIEBOU TMIIOTE3bl KPUTHUECKAsi 00JIaCTh.

130. TIlpoBepka THIOTE3bl O 3aKOHE pacmpeaesneHus. Pacnpenenenus
Creronenra u Gumepa. Kputepuii cornacus [Tupcona (xu — kBajapar).
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