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1. IlepeyeHsb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHs 10 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX C IIVIAHMPYEMBbIMH Pe3yJbTaTaMM OCBOCHHUSI 00pa3oBaTe1bHOM
NPOrpamMMsl

1.1. Ileau u 3agaum JTUCHUIJINHBI

JucrumimHa ~ «MaTtemaTuka» HMEET CBOCH  IeIbl0  JaTh  CTYJICHTaM
byHIaMEHTAIIbHYIO MaTEMaTHYCCKYIO MOJITOTOBKY TS (hopMHpOBaHUS
MaTEMaTHYSCKOTO MBIIIJICHUS W OCBOCHHS CIICIIMAJIbHOCTH HAa BBICOKOM HAy4YHO-
METOJIMYECKOM YPOBHE.

[enssmMu ocBOCHUS Yy4€OHOM TUCIIATIIIMHBI MATEMATHKA SIBIISTFOTCS:

- 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 ¥ TIOBBIIEHWE OOIIEro 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. CnocobeH pemaTb WHXEHEPHbIE 3alaud B MNPOPECCHOHATBLHON JEATENBHOCTU C
HCII0JIb30BAHUEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTHUECKOI0 aHaJIN3a U MOJIETUPOBAHUS

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

- TPUMEHSATH METOJbI MaTEeMAaTHYECKOr0 aHaIHW3a 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 Hpe)ICTaBJ'IeHI/ISI HpI/IKHaJIHI)IX 3a1a4 B
MaTeMaTH4eCcKoil popme;

- HABBIKAMH peI_HeHI/ISI 158 BBI60pa METOJ0B JIsI TUITOBBIX 3aJa4,

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

- UTHCTPYMEHTAaMHU KPUTHYECKOTO aHa/In3a

2. MecTO IUCHUILTHHBI (MOYJISI) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl
VYyeOHas quciuiuinHa «MaTtemaTikay OTHOCUTCS K IUCHHUIUIMHAM 0053aTeIbHOMI
yactu broka 1 «luciuminnel (MOAYIH)» U SIBISIETCS 0053aTeNbHOM JIJIsl H3yUEHUSI.

Kon HaumMeHoBaHHe AU CUMIIHHBI Koabl ¢popmupyembix
AUCHUITHHBI KOMIIeTeHI Ui,
HHIUKATOPOB
OcBanBaemasi JMCHUILINHA




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

IIpexqmecTByomme TUCHUILINHBI

et |

I[I/ICIII/II[.]'II/IHLI 0CBaBa€CMbIC NapaJjaje/JIbHO

| mer |

Hocaenyouue 1uCHUITHHBI

B3.01() Brimonnenue u 3aIuTa BeimyckHoi | OITK-1 (OITK-1.1)
KBAJIM(UKAIIMOHHON pabOTHI

3. O0beM QUCHUILTHHBI (MOIYJISI) B 3a4€THBIX €IMHUIAX € YKa3aHHEM KOJMYeCcTBa
aKaJieMU4eCKNX YaCOB, BblIe/IsieMbIX HA KOHTAKTHYI0 pa0oTy 00y4arommXxcs ¢
npemnoaaBareseM (10 BUAAM y4eOHBIX 3aHATHIT) U HA CAMOCTOATEJIbHYI0O PadoTy
o0yvarimxcs

3.1. Pacnpenenenue o0beMa yueOHO#H JUCHUILIMHBI HA KOHTAKTHYIO padoTy ¢
NpenoJaBarejieM U CAMOCTOATEIBHYIO padoTy 00y4aromuxcs

Bua yue6Hoit paboThl Bcero uacos Kypcsl (cemectpsl)
no yueOHOMY 1(1;2) 2(3;4)
IaHy

OO6m1ast TpyA0€MKOCTh TUCIUTUIMHBIL:
- 4acoB 576 360 216
- 3aYCTHBIX CAMHUIY 16 10 6
KonrTakTHas padota odyuaommxcsi 230,8 147,4 83,4
¢ nmpenojaasareJjieM (Bcero), 4acoB
U3 Hee ayOUmopHble 3aHAMUsL, 8CE20 230,8 147,4 83,4
B T.4..
JICKIIHH 96 64 32
IIPAKTUYECKHUE 3aHATHUS 128 80 48
nmabopaTopHbIe paOOTHI
KA 1,6 0,8 0,8
KD 5,2 2,6 2,6
CamocrosTeIbHAS MOATrOTOBKA K 66,8 33,4 33,4

JK3aMEHAM B MepHOA JIK3aMEHALMOHHOW
ceccHH (KOHTPOJIb)

CamocrosiTeibHas padoTa (Bcero), 4acoB 278,4 179,2 99,2
B T.4. Ha BBIITOJHECHUE:

KOHTPOJILHOH paboThI 36 18 18
pacueTHoO-TpaduyecKoil paboThl

pedepara

KypCOBOil paboThI
KYpCOBOT'O NMPOEKTa
Bu sl npoMeKyTOUYHOTO KOHTPOJISI Jk(2); 3a(2) Jk; 3a JK; 3a
Texymuit KOHTPOIIb (BUA, KOJHMYECTBO) K(4) K(2) K(2)

4. Conep:kaHue IMCUUILIMHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE 110 TEMaM
(pa3nesiam) ¢ ykazaHueM OTBEJAECHHOI0 HA HUX KOJIMY€CTBA AaKaJeMUYeCKHUX YaCOB
U BUJI0B Y4eOHBbIX 3aHATHH

4.1. Tembl U KpaTKoOe coJiep:KaHUe Kypca
Tema 1. JIuneiinas ajaredopa

OnpenenuTeny BTOPOTO M TPETHETO IMOPSIKOB, WX CBOHCTBA M BBIYHCIICHUE.
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Pemenue cucrem nuHelHbIX ypaBHeHud mo gopmynam Kpamepa. Ilonarue matpuiibl.
JleiicTBUs HaJ MaTpULAMU: YMHOKEHHE MATpPHUIl HA YHCIIO, CIIOKEHUE M YMHOXEHUE
maTpull. TpaHcnoHupoBaHue MaTpul. AJreOpandeckue JTOMOJIHEHUS U MUHOPHI.
Onpenenureny N-ro mHopsaka, MX CBOWCTBA M BbluucieHue. OOpaTHas MaTpuLa.
Pemenue cucteM IMHEHHBIX YPAaBHEHMM MaTpUUYHBIM CIOCOOOM. PaHr MaTpuiibl.
Brruncnenue panra MaTpulibl C IOMOILBIO 3JIEMEHTapHBIX MIpeodpa3oBaHuil. Teopema o
06asucHoM MuHope. [loHATHE O peleHnH TPOU3BOJIBHBIX CUCTEM JIMHENHBIX YPABHEHU.
Teopema Kponekepa-Kanemu. Pemenue npon3BoIbHBIX CUCTEM JIMHEMHBIX YPaBHEHUM
metogoM ["aycca. [Iponenypa HaxoxneHus 0OpaTHOM MaTpullbl MeTo1oM [ aycca.

KoMmiekcHble 4Mciia, MX HM300pak€eHHWE Ha IUIOCKOCTH. AnreOpanueckas,
TPUTOHOMETpPHUECKass M TIOKa3aTelbHas Qopma 3aluCH KOMIUIEKCHBIX — YHCEl.
Anrebpanyeckue omnepanuu HajJ KOMIUIEKCHbIMHU unciamu. @opmyrna Myaspa. Kopuu
13 KOMIUIEKCHBIX uncesl. DopmynupoBka 0CHOBHOU TeopeMbl anreOpbl. Teopema besy.
Pa3noxenue MHOrowieHa ¢ JEHCTBUTENbHBIMU KOX((UIMEHTAMU Ha JIMHEWHBIE U
KBaJpaTUYHbIE MHOXKHUTEIH.

Tema 2. BekTopHas anredpa

JluneiiHple omepanuy HaJ BeKTOpaMd. JIMHEHHO HE3aBUCUMBIE CHUCTEMBI
BeKTOpoB. baszuc. Cucrema koopauHatr. JIMHEWHBIE omnepanuy HaJx BEKTOPAMH B
KoopauHatax. CKaJsIpHOE ITPOU3BEACHUE B TPEXMEPHOM IIPOCTPAHCTBE U €0 CBOMCTBA.
JUtnHa BEKTOpa. YT0J MEXAy BEKTOpaMu. BEKTOpHOE U CMEIIaHHOE IPOU3BEACHUE.

JIuneliHOe BEKTOPHOE MPOCTPAHCTBO. JIMHEHbIE TpeoOpa3oBaHus, UX MAaTPHULIBI.
CoOCTBEHHbIE 3HAUYEHHUS M COOCTBEHHBIE BEKTOPHI JIMHEWHOTrO MpeodOpa3oBaHUs.
KBagpatuunsie popmel. [IpuBenenne kBagpaTHuHbIX (POPM K KAHOHUYECKOMY BULY.

Tema 3. AHauTHYecKas reoMmeTpust

VYpaBHEHNE TMHUH HA TJIOCKOCTU. Y PaBHEHHUE NIPSIMON HA TJIOCKOCTHU. Pa3znuyHbie
BHUJIbl YPABHCHUS MPSIMOM: MO TOYKE M HAMPABJISIONIEMY BEKTOPY; MO ABYM TOUYKaM;
TOYKE U YrIoBOMY KOd(D(HUIIMEHTY; B OTpe3Kax. YpaBHEHHE MPSMOM IO TOYKE U
HOpMaJIbHOMY BekTopy. OOIee ypaBHEHHE MPSIMON Ha TUIOCKOCTH. YacTHBIE Ciydaw.
Yron wmexay OpsAMBIMH @ Ha  IUIOCKOCTH.  YCJIOBHS — [ApaUIENIbHOCTA U
NEPIIECHANKYJIAPHOCTH ABYX IPSAMBIX. PaccTossHUE OT TOUKH 10 NPSAMOM.

KpuBble BTOpOro mopska: OKpPYXHOCTb, JJUIMIC, rurepbona, mapabona. Mx
KAaHOHUYECKHE YpPaBHEHUS, OJKCIEHTPUCHUTET, (OKYChI, ACHMIITOTBI, JIUPECKTPUCHI.
[IpuBeneHne K KAHOHUYECKOMY BHUIY YPAaBHEHUS KPUBOW BTOPOro nopsaka. [lonsipHbie
KOOPAWHAThl Ha IUIOCKOCTH, MX CBS3b C JIEKAPTOBBIMH KOOpIMHATAMU. Y paBHEHUE
JIMHHUH B TIOJIIPHOW CHCTEME KOOPANHAT.

YpaBHeHUE MIOCKOCTU. Pas3nnuHble BHIBI YpaBHEHHs IUIOCKOCTH: IO TPEM
TOYKaM; MO JBYM TOYKaM MU BEKTOPY KOJUIMHEAPHOMY IIJIOCKOCTH; TOYKE M JIBYyM
BEKTOpaM KOJUTMHEAPHBIM IIJIOCKOCTH; MO TOYKE M HOPMAIBHOMY BEKTOpPY; oOlee
YpaBHEHHE, INIOCKOCTH. YacCTHBIE CiTyyau.

YpaBHEHUsI JIMHUKA B MPOCTPAHCTBE. YPABHECHUS NPSIMOM B MPOCTPAHCTBE.
Paznuunble BHABI YpaBHEHUN NPSIMOM: MO TOYKE M HAIPABISIOLIEMY BEKTOPY; ABYM
TOYKaM; OOIIMEe YpaBHEHHS MPAMOW. YTOI MEXKIy IUIOCKOCTSIMU; YTOJd MEXIY
NPAMBIMH;, YIOJI MEXAY MPAMOM M IUIOCKOCTBIO. YCJIOBHUS NapauIeIbHOCTH U
MEPIEHAUKYIJISIPHOCTH CTATUCTHUKA.

[Mumuaapuueckne W chepuvecKue KOOPAWHATHI, WX CBSI3b C JIEKAPTOBBIMU

koopauHatamu. IlapameTpuueckue ypaBHEHUSI KPUBOM Ha IUIOCKOCTU U B
S)



IPOCTPAHCTBE.

Tema 4. MaTtemaTudeckuii anaau3. Teopusi npeaesion

Uwucnosas mociea0BaTeabHOCTh, MPEE YUCIOBOU MOCIeN0BATEIBHOCTH. YHCTOo
e. HatypanbHblii torapudm.

OyHk1us U e€ rpaduk, OCHOBHBIE CBOMCTBA (001aCTh ONPEACICHUS] © MHOYKECTBO
3HAYEHUI; MOHOTOHHOCTb, OTPAaHUYEHHOCTb, YETHOCTH/HEUYETHOCTh U TMEPUOJAUYHOCTH
dbyHKIuUi) 1 ciocoObl 3a1anus. ['padku OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUMA

[Ipenen ¢yHKkIMM Ha OECKOHEYHOCTU. beckoHeuHO Malble (QYHKIUU M HX
cBoiictBa. beckoneuno Oosbmre GPyHKIMU U WX CBOMCTBA. CBS3h MEXAY OCCKOHEUHO
O0onpmMMU U OECKOHEYHO MaibiMU (QyHKIMsIMH. CpaBHEHHE OECKOHEYHO MaJbIX.
DKBUBaJICHTHbIE OECKOHEYHO MaJIbIe.

[Ipenen gyHkuuu B TOUYKE, OJHOCTOpPOHHHE Mpeaenbl. OCHOBHBIE TEOPEMBI O
npejaenax.

HemnpepsiBHOCTS GyHKIIMA B TOYKe. HempephIBHOCTH OCHOBHBIX 3JIEMEHTAPHBIX
dbynkuuid. HempepbIBHOCTh CyMMBI, MPOU3BEICHUS, YACTHOTO U CYNEPIIO3UIINH
HenpepbIBHBIX QyHKIUH. OAHOCTOPOHHSSI HEMPEPHIBHOCTh. TOUYKHM pa3phiBa GyHKIIUU U
ux knaccudukanus. CBoicTBa (GyHKIIMA, HEMIPEPHIBHBIX HA OTPE3KE: OrPAaHUYEHHOCTD,
CYLIECTBOBAaHME HAWMOOJNBIIEr0O M  HAUMEHBIIETO 3HAYCHWM, CYLIECTBOBaHME
IPOMEXYTOUHOTO 3HAUYEHUS.

Tema 5. InddpepenunanbHoe ucuuciaeHue GyHKIUM OJHOM NepeMeHHOI

[IpousBoaHas, ee reomerpuueckuii u ¢usnueckuii cmbica. [IpousBoaHbIe
OCHOBHBIX 3eMeHTapHbIX (yHKuMi. [IponsBonnas cnoxuoit ¢pyHkumu. [IponsBonHas
obpatHoii ¢yukiuu. JuddepeHnrpoBaHue HESIBHBIX W MapaMETPUUYECKH 3aJaHHBIX
¢ynkuuid. Jlorapupmuyeckoe nuddepeHmpoBanme

[IpaBuno Jlonuransa. [Jduddepennman ¢ynkuun. [‘eomerpuyeckuid CcMBbICI
mupdepenunana. MuBapuantHocTh (GopMbl nepBoro auddepenimana. [Ipumenenus
muddepennrana K NpUOIMKEHHBIM BhIuUcIeHUsIM. [IponsBonnbie U auddepeHIuanb
BBICIIIMX MOPSIJIKOB.

UccnenoBanre (QyHKIMH MpH  IMOMOIIM IPOM3BOJHBIX. Teopemsl Pors,
Jlarpanxa, Komm. Monotonnbsie ¢ynkuuu. TeopeMbl 0 BO3pacTaHUU U YOBIBAHUU
byHKIIMM Ha UHTEpBaie. DKCTpeMyMbl PyHKIMU. HeoOXoaumbIe yCIOBUS SKCTPEMyMa.
OTpickaHue HaAWOOJBIIET0O W HAUMEHBUIETO 3HA4YeHUW (YHKIIMM Ha OTpE3Ke.
BrinykinocTs 1 BOrHyTOCTh Tpaduka pyHkiuuu. Touku nepernda. ACUMITOTHI KPUBBIX:
BEpPTUKAJIbHbIE U HakJOHHBIE. OOIIas cxema ucciaeAoBaHus PYHKIIUU U TTOCTPOEHUS ee
rpaduka. Kpususna.

Tema 6. HeonpeeneHHbIH U onpe/ieIeHHbI HHTETPaJibl

HeonpeneneHnusli  uHTErpan, €ro CBOWCTBA. MeToabl UHTETPUPOBAHUSA:
HEMOCPEJICTBEHHOE WHTETrPUPOBAHUE, WHTETPUPOBAHUE TOJCTAHOBKOM  (3aMeHa
MepeMEeHHo) W 1o dYacTsaM. HWHTerpupoBaHuWe panUoOHATBHBIX (QYHKIUN IyTeM
pasjoxeHuss Ha mpocredmme apoOu. HMHTerpupoBaHHe HEKOTOPBIX — KJIACCOB
TPUTOHOMETPHUECKUX byHKIHiA. WNHuterpupoBanue HEKOTOPBIX KJIaCCOB
UPPALMOHATIBHBIX (QYHKITH.

OnpeneneHHbIl MHTErpajl Kak Npenena HHTEerpalbHOM cyMmbl. Dopmyna
Hrrotona-Jleitoauma. OcHOBHBIE CBOICTBA ompenesieHHOTo mHTerpana. [IpowsBogHas
UHTErpaja II0 IIEPEMEHHOMY BEpXHEMY IIpefeny. DBbluuciieHre ONpeaeaeHHoro
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WHTErpaja: UHTErpUPOBAHUE IO YACTSIM U MOJCTAHOBKOIA.

[TpubnkeHHOE  BBIYUCIICHWE  OMPEIEICHHOTO  WHTerpana:  (opMyIbl
IPSAMOYTOJIHUKOB, Tpaneunii 1 CUMIICOHA.

HecobctBennbie wuHTEerpanbl. [lpunokeHuss oOmpeneneHHOro HHTerpaiza K
BBIYKCIICHUIO TUIOMIAACH TUIOCKUX QUTYp, JJIMH IyT KPUBBIX, 00BEMOB U TeJ IUIOLIaAeH
MOBEPXHOCTEN BpalCHUS.

Tema 7 InddepeHuuaibHoe HCUUCTCHHE (PYHKIIMUA HECKOJBbKUX MePEeMEHHbIX,
KpPaTHbIC HHTErPaJIbl

@DYHKIIMU HECKOJIBKMX MEPEMEHHBIX; 00JIACTh ONpEEIEeHHs, CIOCOObI 3aJaHusl.
[Ipenen ¢ynkumu B Touke. HempepsiBHOCTH. YacTHbIE NpUpAIIEHUs U YaCTHBIC
npou3BoJHbIe. ['eoMeTpUUecKUit CMBICT YaCTHBIX TMPOU3BOAHBIX (DPYHKIHMH JBYX
nepemeHHbIX. [lomHoe mpupamenne wu mnonHelil  nuddepenmman. KacarenpHas
IUDIOCKOCTh W HOPMalb K TIIOBEPXHOCTH. ['€OMETPUYECKHM CMBICI IOJIHOTO
mupdepenurana (yHKIMH JBYX THepeMeHHbIX. [IpuOnmkeHHbIE BBIYUCIECHHUS C
MTOMOIIIBIO MOJHOTO JuddepeHIana.

YactHple Tpou3BOAHbIE W AU(QepeHnransl BbICHIMX MOPAIKOB. Teopema o
HE3aBUCHMOCTH  YaCTHBIX MPOM3BOAHBIX OT Mmopsaka  AupdepeHIUpPOBaHMUS.
OkcTpeMyMbl  (QYHKIMM  HECKOJBKUX IepeMeHHBIX. HeoOxoaumblie — yciaoBHSL.
@opMyIMpOBKa JOCTATOYHBIX YCJIOBUH. YCIOBHBIM JKCTpeMyM. MeToJ MHOMKUTEIEH
Jlarpanxa.

[IpousBoaHas MO HAMpaBICHUIO W TpaaueHT. ['eoMmerpuueckuil u (puznYecKuii
CMBICH TpaaueHTa. KpaTHple WHTErpaybl: 3a1add, NPUBOAAIIME K HHUM. [[BOWHBIE W
TPOMHBIE UHTErPAJIBL; UX CBOMCTBA, BBIUNCIECHHUE B JEKapPTOBBIX KOOPAMHATAX. 3aMEHA
IIEPEMEHHBIX B KPAaTHBIX HHTETPAJaX: NEPEXO OT AEKAPTOBBIX KOOPAMNHAT K MOJISIPHBIM,
UUWJIUHAPUYECKUM M cpepruueckuM. ['eoMeTpruuecKkue U MEXaHUYEeCKUE MPUIIOKEHUS
KpaTHBIX MHTErpanoB. KpuBonuHeliHble HHTETpabl 1 1 2 poaa U uX BEIYUCIIEHUE

Tema 8 O0bikHOBeHHBIE MU PepeHATbHbIE YPABHEHUS U CHCTEMbI

00BbIKHOBEHHBIX TH(PepeHINATBLHBIX YPAaBHEHUI

OObikHOBeHHBIE  AuddepeHnuanbuble  ypaBHEHUST (OCHOBHBIE TIOHSTHS U
onpeaenenus). 3agava Komm mist nuddepeHnuanbHOro ypaBHEHUsT IEPBOTO MOPSIIKA.
Teopema cymiecTBOBaHUSI M €IWHCTBEHHOCTHM pemieHus 3aaauun  Komm  (0e3
nokasarenbctBa). [lomstme 00  oOmeM, YacTHOM ©  OCOOOM  pEHICHUSX
muddepeHnrnanbHbIX ypaBHEHUH.

OCHOBHBIE ~ KJIACChl YpaBHEHMH MEpBOro MOPSAAKA, WHTETPUPYEMbIE B
KBaJIpaTypax: ypaBHEHUS C Pa3esIIOUIMMUCS IEPEMEHHBIMU, OJTHOPOJHBIC, TUHEHHBIE,
ypaBHeHUs1 bepHyinu, ypaBHeHHMs B TOJHBIX Juddepenumanax. I'eomerpuueckas
UHTEpIpeTanus pereHnil 1udpepeHianbHbIX YpaBHEHUN IEPBOTO NOPSIKA.

Huddepenunanpubie ypaBHeHUs BbICIIMX TopsakoB. 3aaada Komm. Teopema
CYLIECTBOBAHMS W  €IUHCTBEHHOCTH pemieHus 3amaun  Komm. YpaBHeHus,
JOIMyCKAIOIUEe TOHWKeHUe mnopsaka. Jlunelnsle nuddepeHnanbable  ypaBHEHHS.
[lonsiTHE OOHOPOAHOTO H HEOJHOPOAHOrO YypaBHEHUS. JIMHEWHBIE OAHOPOIHBIC
auddepennnanbable  ypaBHeHusa. Cucrema (yHaaMmeHTandbHBIX pemieHuit. OOriee
penieHue. JInHeitHbie OTHOPOAHBIE YPABHEHHS C TOCTOSSHHBIMU KO3 (QULIEHTaAMHU.

HopmanbHble cucTeMbl OOBIKHOBEHHBIX MU (pepeHInalbHbIX YpaBHEHHA. 3agaua
Komm. Meron wuckimrouenus. HopmanpHble CHCTEMBI JMHEWHBIX  OJHOPOJHBIX

muddepeHnanbHbIX YPaBHEHHM C MOCTOSHHBIMHM Kod(duimentamu. CTpyKTypa
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oOmero pemeHus. Pemienue B ciaydae JEHCTBUTEIBHBIX PA3IMYHBIX KOPHEH
XapaKTEPUCTHYECKOTO YPABHEHUS.
3aiauu, NpUBOAIIME K OOBIKHOBEHHBIM U (D PepeHIIMaIbHBIM YPABHEHUSIM.

Tema 9. Paabl

Yucnossle psansl. [Iporpeccun. Cxoaumocts U cymma psaa. Heobxoaumoe
YCIIOBHE CXOAUMOCTH. JIEWCTBUS €O CXOOAIMMUCA pAnaMu. YucioBble psnsl C
[IOJIOXKUTENIBHBIMU ~ YJieHaMU. J[ocTaTOuHble NIPU3HAKM CXOJMMOCTH: CpPaBHEHMS,
Hanam6epa, pagukaibHbli npu3Hak Ko, nHTErpaneHelii npusHak Komm.

3HaKolepeMeHHbIE  psSAbl.  AOCONMIOTHAsT U YCJIOBHAasT  CXOJMUMOCTH.
3nakouepenyromuecs psaabl. [Ipusnak Jleitbamna.

OyHkumoHanbHble psaabl. OO0nacTe cxoaumocTH. CreneHHble psnabl. Teopema
Abens. Pagnyc cxogumocti. OCHOBHBIE CBOMCTBA CTETICHHBIX PSIIOB.

Paznoxenue QyHkuuii B creneHHsie psabl. Psnabr Teilnopa u MaknopeHa s
byuknuii: e*, sinx, cos x, In(1 + x), arctg x, (1 + x)™.

[IpuMeHeHne CTENEHHBIX PSAAOB K MPUOJMKEHHBIM BBIYMCICHUSIM: BBIYMCICHUE
3HaYeHUH (QPYHKUIMH, BEIYUCICHUE MIPENIETIOB, BEIUMCICHUE ONPEACIEHHBIX UHTETPAJIOB.
®opmyna Telinopa ¢ ocTaTOYHBIM YieHOM B popMme Jlarpanxa.

Panpr ®@ypre nepuogmyeckux ¢GyHKuuid ¢ nepuonoM 27m. Psagel Dypbe nms
YEeTHBIX U HEUYETHBIX QyHKIUH. Psin @ypre Ha IPOU3BOJILHOM OTpPE3KE.

Tema 10 Teopusi BeposiTHOCTEIH

OneMeHTbl KOMOWHATOpUKUA. YHCIO TOAMHOXKECTB JAHHOTO MHOKECTBA
(coueranus). YmopsgodeHHbIe MHOXecTBa. IlepecTaHOBKM M pa3MmelieHus. buHoM
HrroTroHa 1 nonuuomuanbHas Gopmyiia.

[Ipenmer Teopuu BepositHocTed. CiywyaliHble COOBITUS, OIEpalud HaJ
COOBITUSIMU M OTHOLUEHUS MEXAy HHUMH. [IpocTpaHCTBO 3J€MEHTapHBIX COOBITHI.
Kiaccuueckoe omnpeneneHne BepOATHOCTH. Teopema CIIOKEHHS BEPOATHOCTEM.
Yacrota. ['eoMmeTprueckas BEpOATHOCTD.

VYcnoBnaas BeposiTHOcTh. HezaBucumocTh coObITHIA. BepoaTHOCTh Npou3BeaeHUs
coObITuii. Teopema o monHoil BepositHocTH. Dopmynsl baiteca. [locinenoBarenbHOCTh
HE3aBUCUMBIX UCTIBITaHUN (cxema bepHyrm).

OnpeneneHue ciiydyailHON BeIWMYHUHBI. J[UCKpETHBIE M HEMPEPBIBHBIE CIIy4allHbIE
BeIIMUUHbI. DYHKIMA pacnpeieseHus] U €€ CBOMCTBA, IUIOTHOCTH BEPOSITHOCTEMN
HENPEPHIBHOM CIIy4YalHOUW BEJIIMYMHBI. bHHOMUANIbHOE pacnpeaeneHue. Pacnpenenenue
IlyaccoHna.

HucioBble XapaKTEPUCTUKN TUCKPETHBIX CIyYaHBIX BEIUYMH. MaTeMaTnyeckoe
OKMJAaHWE, ero CcBoMCTBa. Jlucmepcuss M CPEIHEKBAAPATUYECKOE OTKJIOHEHHE,
OCHOBHBIE CBOMCTBA U BBIYHMCIICHUE.

3aKoH pacnpeneseHusl BEpOATHOCTEN (IIIOTHOCTh BEPOATHOCTEMN) HENMPEPhIBHBIX
CIIy4alHbIX BEJINYVH. MaremaTtnueckoe 0KHMJIaHUE, TUCTIEPCHS 17}
CPEAHEKBAAPATUYECKOE OTKJIOHEHHUE HENPEPBIBHOM  CIyYallHOM BEJIMYMHBL, UX
BBIYMCJIEHUE U CBOWCTBA.

PaBHOMEpHOE, MOKa3aTeNbHOE M HOPMAJIbHOE pacmpeneneHus. Mx 4ucioBbie
xapakrepuctuku. Oynknua Jlamnaca. BeposTHOCTh monafgaHusl B 3aJaHHbIN MHTEpPBAJI
HOPMAJIbHOM CIIy4allHOM BEJNMYMHBI. BEpOATHOCTH OTKIOHEHHS OT MAaTEMAaTHYECKOTO
oxxunanus. [IpaBuiio «rpex curm».



CuctemMa JAByX CIOyYailHBIX BEJIMYMH. YCJIOBHBIE 3aKOHBI pacrpeicicHUsl.
YcnoBHbIE MaTeMAaTHYECKUE OXUAAHUA. 3aBUCHUMbIE W HE3aBHUCHMbBIC CIydailHbIe
BenuuuHbl. KoadduimenT xoppensiiuu. JInnelinas Koppensiys, TuHelHas perpeccusi.

3akoH Ooxbmmx yucen. HepaBenctBo YeOnimena. Teopema bepuymnu. Teopema
Yeobimena. llentpanbHas mnpenenbHas Teopema JlsmyHoBa. IlpenenbHble TeopeMbl
Myaspa—Jlarutaca u [lyaccona.

Tema 11 MaTremaTu4ueckasi CTAaTHCTHKA

OCHOBHBIE 33Jlaull MaTEMAaTUYECKON CTAaTHUCTUKU. ['eHepaipHas U BBIOOpOUYHAs
COBOKYIIHOCTH  JIaHHbIX.  Pempe3eHTaTuBHOCTh  BBIOOpKH.  CTaTUCTHUYECKOE
pactpeneneHue  BbIOOpkHW.  Bapmantel.  YacToThl.  OMmmpuyeckas — (QyHKIUS
pacnpenenenus. [lomuron. I'mcrorpamma.

CraTtucTryeckue OLIEHKM [apaMeTpoB pacrpefeneHus. TodyedHble OLEHKH:
HECMEIEHHbIE, 3PPEKTUBHBIE U COCTOATENbHBIC. [ €eHepaibHas U BEIOOPOYHAs CPEAHSIS.
OueHka reHepalibHOM CpellHel Mo BBIOOpOYHOM cpeaHeil. ['enepasibHas U BIOOpOYHAS
aucnepcusi. OlieHKa reHepaabHONU JUCTIEPCUU 110 UCIPABICHHON BEIOOPOYHOM.

MHTepBanbHble OLICHKHU [TapaMeTpOB pacnpenencHus. JloBepuTeabHbIi HHTEPBAJL.
Hanexnocts. JloBepUTEIbHBIE MHTEPBANIBI 11 OUEHKH MATEMaTUYECKOTO OXUAAHUS
HOPMAaJIbHOTO PacCIpeiesIeHUs PU U3BECTHOM M HEM3BECTHOM CPEIHEKBAIPATUYECKUX
OTKJIOHEHHAX. JlOBEpUTENbHBIA HMHTEpBAI I OLEHKH CPEIHEKBAaAPATHYECKOIO
OTKJIOHEHUSI HOPMAJIBHOI'O PaCIIpeIEIICHUs.

OneMeHTbl  KOpPENLMOHHOIO  aHaiu3a.  BbpIOOpOYHBI KO3 PUUIUEHT
KOpPENSALNA; €r0 UHTEPBAIbHBIE OLEHKH. OCHOBHBIE CBOWMCTBA PETPECCUU. Y PDABHEHHE
JUHEWHOW perpeccun. HaxoIeHne mapaMeTpoB JIMHEWHOW PErpeccuud METOAOM
HaMMEHbIINX KBajpaTtoB. OIlEHKa TECHOTHl CBS3U C MOMOIIBIO Ko3(puiueHTa
KOPPENSALNA U KOPPEIILUUOHHOTO OTHOLIEHUS.

Craructuyeckass  NpoBEpKa  CTATUCTHYECKMX  runore3.  HymeBas u
KOHKYpHUpYyIoIasi runore3bl. OmUOKM MepBOro W BTOPOro ponaa. CTaTUCTUUECKUU
KPUTEPHUI MPOBEPKU HYJIEBOU TUIIOTE3bI KpUTHUECKasi 00yacTh. [IpoBepka rumoTessbl o
3akoHe pactpeaenenus. Kpurepuit cornacus [Tupcona (xu — kBaapar).

4.2. Conepxanue TMCUMILUIMHBI (MOYJIs1), CTPYKTYPHMPOBAHHOE 10 TeMaM
Hassanus pasnenos u tem Bceero Bup! yueOHBIX 3aHATHIA
4acoB 110 Konraktnas padora | CP
ydeObHOMY | (AyauropHas pabora)
IUIaHy JK | I3 | JIb
1 kypc
1 cemect
Paznen 1 Jluneiinas anrebpa 47 8 12 27
Paznien 2 BekropHas anredpa 47 8 12 27
Paznen 3 Ananutuueckas reoMeTpus 47 8 12 27
Pasnen 4 Beenenue B MaTeMaTHYECKHU aHAIN3 47,6 8 12 27,6
KA 0,4
KD 2,35
KoHTposb 24,65
Bcero 3a 1 cemectp 216 32 48 108,6
2 ceMecT
Paznen 5 luddepennmanbroe ucuncieHne GyHKIHH
OJTHOU TIEPEMEHHOMN 43 10 10 23
Pasnen 6 HeomnpeneneHHsli M ONpPEEIIEHHBIN 47 12 12 23




WHTETPAIBI
Paznen 7 luddepennmanbroe ucunucieHne GyHKIHH
HECKOJILKMX MePEMEHHBIX, KPAaTHBIE HHTETPAJTBI 44,6 10 10 24,6
KA 0,4
KD 0,25
KonTponb 8,75
Bcero 3a 2 cemectp 144 32 32 70,6
HUTOI'O 3a 1 kype 360 64 80 179,2
2 Kypc
3 cemecTp
Pasnmen 8 OObikHOBeHHBIE auddepeHnnanbHbie
ypaBHEHUS u CUCTEMBI O0OBIKHOBEHHBIX 49 8 16 25
JdepeHIMaIbHBIX YpaBHEHUN
Pasznen 9 Paner 49,6 8 16 25,6
KA 0,4
KD 0,25
KonTposnb 8,75
Bcero 3a 3 cemectp 108 16 32 50,6
4 cemectp
Paznen 10 Teopus BeposITHOCTEH 40 8 8 24
Pasznen 11 Maremartudeckas CTAaTUCTUKA 40,6 8 8 24,6
KA 0,4
KD 2,35
KoHTtposb 24,65
Bcero 3a 4 cemectp 108 16 16 48,6
HUTOI'O 3a 2 kypc: 216 32 48 99,2
4.3. TemaTnka NpaKTHYECKUX 3aHATHI
Tema npakTUYECKOro 3aHsATH \ KonnuecTBo 4acos
1 kypce
1 cemectp
Jlunelinas anrebpa 12
BekropHas anredpa 12
AHanuTHuecKas reoMeTpHst 12
BBenieHne B MaTeMaTHYECKUI aHAIN3 12
Bceero 3a 1 cemectp 48
2 ceMecTp
Juddepennmanbaoe ucurcaeHne GyHKIUN OJJHON epeMEeHHOM 10
HeonpeneneHHbIi 1 oNpeeIeHHbI HHTErPAIIbI 12
HuddepenumanbHoe UCUUCIEHHE (YHKIHUUM HECKOJNBKUX IEPEMEHHBIX, 10
KpaTHbIE HHTETPAJIBI
Bcero 3a 2 cemectp 32
HUTOI'O 3a 1 kype 80
2 Kype¢
3 cemecTp
OOGwikHOBeHHBIE AuddepeHITnanbHble YPAaBHEHUS U CUCTEMBI OOBIKHOBEHHBIX 16
JuddepeHIMaIbHbIX YpaBHEHUN
Psaner 16
Bcero 3a 3 cemectp 32
4 cemectp
Teopust BeposTHOCTEH 8
MaremaTrueckasi CTaTUCTHKA 8
Bcero 3a 4 cemectp 16
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| ITOT O 3a 2 kype | 48

4.4. TemaTuka KOHTPOJIBbHBIX padoT
1 Kypc
1 cemectp
Kontpoabhast pabora Ne 1
Tema: AnanuTudeckas TeoMeTpHUs W JMHEHHas anreOpa. BektopHas anreoOpa.
Beruucnenue npenenos. HenpepeIlBHOCTS.

2 ceMecTp

Kontpoabnasi pa6ora Ne 2

Tema: [uddepenimanbHoe ucurcieHne GYHKIUA OJHOM TEpEeMEHHOM.
Heonpenenennslii u omnpeneneHHslid unterpaibl. uddepennnansHoe ucuucieHue
(GYHKIIUY HECKOJIbKUX MEPEMEHHBIX, KpaTHbIE UHTETpaibl. KpMBOJIMHEHHBINA HHTErpall.

2 Kypc
3 cemecTp

Konrpoabnasi padora Ne 3
Tema: {uddepenunansupie ypaBHeHUs. Psibl.

4 cemecTp
Konrpoabnasi padora Ne 4
Tema: Teopus BeposaTHocTer. MaTemaTrndecKasi CTaTUCTHKA.

5. YueOHo-MeToqMUYeCKOE 0OOecieueHue /1JIsl CAMOCTOSITE/IbHOI padoThl
o0y4arouuxcs Mo AUCHUIIUHE

o.1. PacnpenesieHue 4acoB 10 TeMaM H BHIaM CAMOCTOSITEIbHOM padoThl
Paznensl u Tembl Bcero gacos o Bun camocrositensHOM paboTh
y4yeOHOMY IJIaHy
1 xypc
1 cemectp

Paznen 1 JInnelinas CaMocTosTeIbHOE H3Y4YEHHME OTACIBHBIX TEM
anreOpa yueOHOI1 muTeparypsl. BelnonHeHne KOHTPOJIbHON
pabotel. IloarotoBka Kk MIPOMEXYTOUYHOMN

27 aTTeCTalluy U TEKYIIEMY KOHTPOJIIO 3HAHUH.
Pazgen 2 BekropHas CaMOCTOSITETbHOE UW3YYEHHE OTIEIbHBIX TEM
anreOpa yueOHOI1 muTeparypsbl. BolnonHeHne KOHTPOJIbHON
pabotel.  IlogroroBka K  IpPOMEXYTOYHOM

27 aTTeCTalluu U TEKYIIEMY KOHTPOJIIO 3HAHUH.
Pa3snen 3 Ananuthueckas CaMOCTOSITETbHOE UW3YYEHHE OTHEIBHBIX TEM
TEOMETPHUSI yueOHOI1 muTeparypsbl. BelnonHeHne KOHTPOJIbHON
pabotel. IloarotoBka Kk IPOMEKYTOUYHOMN

27 aTTeCTallMU U TEKYIIEMY KOHTPOJIIO 3HAHUH..
Pasnen 4 Bsenenue B CaMOCTOSITETbHOE U3YYEHHE OTHECIBHBIX TEM
MaTeMaTUYeCKUI aHAJIN3 yueOHOI muTeparypsbl. BolnmonHeHne KOHTPOJIbHON
pabotel.  IloarotroBka K  TPOMEKYTOUHOM

27,6 aTTeCTalluu U TEKYIIEMY KOHTPOJIIO 3HAHUM.

Bcero 3a 1 cemectp 108,6
2 cemMecTp

Pasnen 5 \ 23 \ CamocTosITeIbHOE HW3Y4YEHUE OTACIBbHBIX TEM
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Huddepennmansaoe yueOHOI nmuTeparypsbl. BoinmonHeHne KOHTPOJIbHON
UCUHUCIICHUE GbyHKIMN paGotel.  IlogroroBka K IPOMEXKYTOYHOM
OJIHOY IIEPEMEHHOMN aTTECTalMU U TEKYILEMY KOHTPOJIIO 3HAHUM.
Pasnen 6 CaMocTOsATEIbHOE H3YYEHHME OTACIBHBIX TEM
Heonpenenennpiii u y4eOHOH JUTepaTyphl. BBITIOIHEHHE KOHTPOIBHOM
OIIPEIEICHHBIN UHTETPaJIbI pabotel.  IlogroroBka K  MPOMEXKYTOUHOM
23 aTTeCTAllMU U TEKyLEMY KOHTPOJIIO 3HAHUH.
Paznen 7 CaMocCTOsATEIbHOE H3YYEHHME OTACIBHBIX TEM
Huddepennmanbaoe y4eOHOH JTUTepaTyphl. BBITIOJIHEHNE KOHTPOIBHOM
UCUHCIICHUE ¢byHKINN pabotel.  IlogroroBka K  MPOMEXKYTOYHOM
HECKOJIbKUX IEPEMEHHBbIX, aTTeCTallUU U TEKyLEMY KOHTPOJIIO 3HAHUH.
KpaTHbIE UHTETPAJIbI 24,6
Bcero 3a 2 cemecTp 70,6
NTOI'O 3a 1 kypc 179,2
2 Kypc¢
3 cemecTp
Tema 8 OOBIKHOBEHHBIE CamocrosTenbHOE M3y4YEHHE OTHCIbHBIX TEM
g epeHImaIbHbIe yueOHOW auTepaTyphl. BbIogHEHNE KOHTPOIBHON
YPaBHEHHUS U  CHCTEMbI o5 pabotel.  IloaroroBka K  IPOMEXYTOYHOH
OOBIKHOBEHHBIX aTTeCTallMu U TEKYIIEMY KOHTPOJIIO 3HAaHUH.
nuddepeHIaTbHBIX
ypaBHEHUU
Tema 9 Psiapt CaMocTOsATEIbHOE H3YYEHHME OTACIBHBIX TEM
256 y4eOHOi1 muTeparypsl. Beinonnenue KOHTponLHOIEI
pabotel.  IlogroroBka K — IpPOMEXYTOYHOM
aTTeCTalluU M TeKYLEMY KOHTPOJIIO 3HAHUH.
Bcero 3a 3 cemectp 50,6
4 cemectp
Tema 10 Teopus CaMocTosTeIbHOE H3Y4YEHHME OTACIBHBIX TEM
BEPOSITHOCTEU o4 yueOHOI1 muTeparypsl. BelnonHeHue KOHTPOJIbHON
pabotel.  IlogroroBka K — IpPOMEXYTOYHOM
aTTeCTalluU U TEKYIIEMY KOHTPOJIIO 3HAHUH.
Tema 11 MaremaTnueckas CaMocTosTeIbHOE H3Y4YEHHME OTACNBHBIX TEM
CTaTHCTHKA 24.6 yueOHOi1 muTeparypsl. Beinonnenue KOHTponLHOIEI
pabotel.  IlogroroBka K  IpPOMEXYTOYHOM
aTTeCTalluu U TEKYIIEMY KOHTPOJIIO 3HAHUH.
Bcero 3a 4 cemectp 48,6
NTOI'O 3a 2 kypc 99,2
BCEI'O 278,4
5.2. Ilepedyenb y4eOHO-METOAUYECKOT0 00eCIeYeHU ISl CAMOCTOATEIbHOM

PadoTHI CTYIEHTOB ¢ YKa3aHHE MeCTA X HAXOKACHHSI:
- yueOHas nurepaTypa — oubnuorexa Qumana
- METOJUYCCKHE PEKOMEHAITMH 110 BBITTOJIHCHUIO KOHTPOJIBLHOM PaOOTHI;
- METOJIMYECKHE PEKOMEHIAIUH TI0 CAMOCTOSITEILHOM paboTe — calT pumana.

6. ®OH/1 OLIEHOYHBIX CPEICTB AJIsl IPOBEAeHHUSs MPOMEKYTOYHON aTTecTalNu
o0y4yamuxcs Mo JUCHUITHHE (MOIYJII0)

Bua onieHOYHBIX CpesicTB

KoanuectBo

Texkyumuii KOHTPOJIb

KoHnTtposbHas pabora

4

KypcoBas pabota

KypcoBoii npoekt
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ITpoMeKyTOYHBI KOHTPOJIb
DK3aMeH 2
3ayeT ¢ OIEHKOHI -
3auer 2

@DOH/JT OLICHOYHBIX CPEICTB MPEJCTABIEH B MPUIIOKEHUH K paboydeil mporpaMme.

/. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbLHOM JJUTEPATYPbI

7.1 OcHOBHasi IMTEPATypPa

ABTOPEL, 3arnaBue W3narensctBO, O Konuu-Bo
COCTaBUTEIH
JI1.1 HIunaues B.C. Bricmias matemartuka ;| MockBa : N3naTenbcTBO | DIEKTPOHHBIN
yuebHOe mocobme mus | FOpaiit, 2022. - 447 c. - | pecypc
By30B / B.C. llIumnaues. | Pexxum JlocTyma:
- 8-¢ wm3n., mepepab. u | https://urait.ru/bcode/488662
JTOTI.
JI1.2 | I'mypman B.E. Teopuss BeposATHOCTEN | MOCKBa N3narenbcTBO | DIIEKTPOHHBIN
u maremarunueckas | FOpait, 2020. - 479 c. - | pecypc
CTaTHCTHUKa: Yy4eOHUK | Pexum JIOCTyTIA:
JUISL By30B https://urait.ru/bcode/449646
J1.3 BacunweB A.A. | Teopust BepositHOcTeM | MockBa N3narenbcTBO | DIIEKTPOHHBII
u maremarunueckas | FOpaunt, 2020. - 232 c. | pecypc
CTaTHCTHKA: y4eOHUK U | Pexum JIOCTYyTIA:
NpaKkTUKyM Juis By3oB | https://urait.ru/bcode/453255
7.2 lonoJIHUTEIbHAS JIUTEPaTypa
JI2.1 | Makapos C.U. Breiciias  matematuka: | MockBa : KuoPyc, 2020. - | DnekTpoHHBbII
MaTeMaTU4YeCKU 320 c. - Pexxum nocrymna: pecypc
aHamM3 W JmHedHas | https://www.book.ru/book/93
anreopa: yaeOHoe | 6531
nocobue
JI2.2 | Ilog obm. pen. | Beicimas marematnka : | MockBa N3naTenbeTBoO | DNEKTPOHHBIN
XpunyHoBOH yueOHuK M npaktukyM | FOpaiit, 2020. - 478 c. - | pecypc
M.b., Lpiranox | s By30B Pexum nocryna:
N.H. https://urait.ru/bcode/450527

8. Ilepeyenn pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTEepHET», HEOOXOAUMBIX [IJISl OCBOCHH S JUCHHUILIUHBI (MOYJIs1)
1. OpurnmanbHbIi caliT humuana
2. DIeKTpOoHHAas OMOIMOTEeYHAs! CUCTEMA

9. MeToauyeckne yKazaHus 1JIs1 00y4arl0MXCH M0 OCBOCHUIO TMCHMILINHBI

1. JleKIMOHHBIE 3aHATHS COCTABJSIOT OCHOBY TEOPETUYECKOIO OO0Yy4YEHUs,
BKJIIOYAIOT B ce0d CHCTEeMAaTHU3UPOBAaHHBIE OCHOBbI 3HAHWUW 1O JUCHUILIMHE,
KOHUEHTPUPYIOT BHUMaHHME OOydYarouuxcsi Ha HaubOoJee CIOXKHBIX U  Y3JIOBBIX
Borpocax. CTylIeHTaM pEeKOMEHIYETCS KOHCIEKTHPOBATH MpejIaraéMblii mMaTepua,
JUTSL 3TOTO HA 3aHSTHUIX HEOOXOAMMO UMETh MMCbMEHHBIE MPUHAIICKHOCTH.

2. IlpakTuyeckue 3aHATHS SBIIOTCS JOMNOJHEHUEM JIEKIMOHHBIX KYpPCOB U
CaMOCTOSITENIbHOM pabOThl 00YJAIOIINXCS, a TAK)KE CPEICTBOM MPOBEPKH YCBOCHUSI UMU
3HaHUM, 1aBAaE€MbIX HA JICKIUHA U B IIPOLECCE U3YUYEHUS PEKOMEHIYEMOM JIMTEPATYPBHI.
IIpakTHyeckue 3aHITHSA BKIIOYAIOT PEIICHUE 3a/1a9 Pa3HOro ypoBHs. IIpu noaroroske
MPAKTUUECKUM 3aHSATHSAM MO JUCHUIUIMHE HEOOXOIMMO O3HAKOMMTHCS C JIGKIIMOHHBIM
MAaTEPHUAIOM Ha COOTBETCTBYIOLIYIO TEMY.
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3. CamocrosiTenbHas paboTa CTYACHTOB MO HM3YUYEHHUIO TUCHUIUIMHBI SBISETCS
BAXHBIM BHJIOM YYEOHBIX 3aHATHI. YMEHHE CaMOCTOSTENIbHO paboTaTh HEOOXOIUMO
JUIsL YCTICIIHOTO OBJaJeHHs KypcoM. B pamkax camocToATenbHON pabOThl CTYIAEHT
JIOJDKEH  BBIMOJIHUTH KOHTPOJIbHbIE paboThl. BapuaHT KOHTPOJILHOM  pabOThI
BBIOMpPAETCA B COOTBETCTBUU C TociieHeN udpoil mudpa 3aueTHON KHUKKH CTYyACHTA.
BrinonHenue u 3amura KOHTPOJIBLHOW pabOThI SIBISIOTCS HEMIPEMEHHBIM YCIOBHEM IS
JIOIyCKa K 3a4eTy U 3k3aMeHy. Bo BpeMs BBINOJHEHUs KOHTPOIBHOM PabOThl MOXKHO
NOJIyYUTh FPYIIOBBIE WIM HHAUBUYAIbHbIE KOHCYJIBTAUN Y TPENOAABATETIS.

10. Ilepeyenb nHGPOPMALUOHHBIX TEXHOJIOTHI, IPOrPAMMHOI0 00ecriedeHUs H
HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM, HCIIOJb3YeMbIX MIPH OCYIIECTBJICHHHU
0o0pa3oBaTeIbHOIO Mpolecca Mo AMCHUILINHE

[IporpamMmmuoe oOecrieueHue [JJsi MPOBENEHUS  JIEKUUH, JIEMOHCTpAlUU
npeseHTanmii: Microsoft Office 2010 u BbimIe.

IIpodeccuonanbubie 0a3bl JAHHBIX,
HCII0JIb3yeMble /ISl H3yYeHUsl JUCHUIJINHBI (CBOOOTHBIN J0CTYIN)
1. O6mepoccuiickuii MareMaTuueckuii mopran (MHpOopMalMoOHHAs CUCTEMaA) -
http://www.mathnet.ru/

11. Onucanue MaTepUAJIbLHO-TEXHUYECKOH 0a3bl, HEOOX0AUMOIT
I OCYLEeCTBJIEHHSI 00Pa30BaTeILHOI0 MPoIecca Mo JUCHUIIHHE

11.1. TpeOoBaHus K ayTUTOPUAM (IIOMELIEHUSIM, KAOUHETAM) JIJIsl IPOBEJACHUS
3aHSATHI ¢ YKa3aHHEM COOTBETCTBYIOIIEr0 OCHALIEHUS 3aHSATHI ¢ yKa3aHUEM
COOTBETCTBYIOIIEr0 OCHAIIEHUS

VYyebHas ayguTopusi IJig MPOBEACHUS] YUYEOHBIX 3aHSATUM, MPETyCMOTPEHHBIX
nporpaMmoi crenuanureTa (IMPOBEACHUE 3aHSITUN JIEKIIMOHHOTO THIA, 3aHSATUN
CEMHUHAPCKOTO THMA, TPYIIOBBIX W WHAWUBUIAYAIbHBIX KOHCYJbTAlUN, TEKYIIETO
KOHTPOJISI M MPOMEKYTOUYHOM arTecTaiuu) - kabuHer «MaTteMaTHKu», ayautopus Ne
619. Cnenuanu3upoBaHHasi MEOEIb: CTOJIbI YICHHUECKHE - 23 IIIT., CTYJIbsl yUCHUUECKHE
- 46 mT., JOCKa HAcTeHHas (MenoBas) - 1 mIT., CTOJN mpenogaBaTenst - 1 IMT., CTyJ
npenonaBarens - | mT. TexHuueckwe cpeiacTBa OOy4YeHHS, CIy)Kalue s
MpeAcTaBieHus] y4eOHONW WHGOpMauu OOJIBIION ayJUTOPUU: TEPEHOCHOW DJKpaH,
MEPEHOCHON TPOEKTOP, HOYTOYK. YUeOHO-HAIISAHBIE MOCOOHs, OOecIeunBarome
TEMAaTUYECKUE WJUTFOCTPAIlMU, COOTBETCTBYIOIIHUE MPOTpaMMe YUeOHOM TUCHUIUIUHBI -
KOMIUICKT TIJIaKaToB. MakeThl - MaKeThl 00BEMHBIX T€OMETPUUECKUX UTYP.

11.2. llepeyeHnb Ja0OPATOPHOr0 000PY/AOBAHUSA
JlabopatopHoe 000py1I0BaHUE HE TPEAYCMOTPEHO.
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IIpunoxenune k padboueii nporpamme

®OHJT
OIIEHOYHBIX CPEJICTB

10 Y4eOHOM TMCHHUILINHE

MATEMATHKA
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1. IlepeyeHb KOMIIETEHUMI € YKa3aHMEM ITANoB UX (popMUpPOBaAHUA
B IIpoLecce OCBOCHHUS Y4eOHOH AUCHUNITMHBI

1.1. Ilepeyenb KOMNIETEHIIM A
OIIK-1. CnocobeH pemath WHXEHEpPHBIE 3aadyd B IpodeccHOHaATbHON
NEATEIbHOCTH C HCIIOJB30BaHUEM METOJIOB €CTECTBEHHBIX HAayK, MaTEMaTHYE€CKOTO

dHaJIn3a U MOACIINPOBAHUA.

Nuaukarop OIIK-1.1. ITpumMeHseT METOIbI BBICIICH MaTEMAaTUKHU JJISI pEIISHUsI
3a/1a4 Mpo(HeCCHOHAIBHOM JIeSITEIHHOCTH.

1.2.

JTtansbl GopMUPOBAHUSS KOMIIETEH M

B Npolecce 0CBOeHHUs Y4eOHOM TN CIUILJINHBI

HaunmeHnoBanue 3Tamna

Conep:xanue 3Tana
(BuABbI y4eOHOI1 padoThI)

Koasl popmupyembix Ha
JTane KOMIEeTeHIHMH,
HHAMKATOPOB

Oran 1. dopmMupoBaHue
TEOPETHUECKOM 0a3bl 3HAHHUI

Jlekuuu, caMoCTOsATeNIbHAs paboTa
CTYJICHTOB C TEOpPETHYECKOU 0a3oM,
NPAKTHYCCKHUE 3aHITHS

OITK-1 (OITK-1.1)

Otan 2. DopMUpOBaHUE YMEHUI

HpaKTI/IquKI/Ie 3aHATUA

OITK-1 (OIIK-1.1)

Oran 3. ®opmupoBanue | BeinoiaHeHre KOHTPOIbHBIX padboT
HaBBIKOB HPaKTHYECKOTO
pakrwrie OIIK-1 (OITK-1.1)
UCIIOJIb30BAHUSI  3HAHUH |
yMEHUM
Ortan 4. IIpoBepka YCBOCHHOTrO | 3ammra  KOHTPOJIBHBIX aoor,
POBEpKa ¥ t P p OITK-1 (OTTK-1.1)
Marepuaia 3a4eThl, YK3aMEHBI
2. Onucanue nokasaresje 1 KpUTEPUeB OLCHUBAHUS KOMIIETCHIMIA HA

PA3JINYIHBIX ITalnax mx (l)Ole/lpOBaHI/Iﬂ, OIINCaHHUC IIKAJ OIICHUBAHUA

2.1. lloka3aTeJin M1 KPUTEPHH OLIEHUBAHUS KOMIIETCHIMIA
HA Pa3JIMYHbIX 3Tanax ux GopMupoBaHus

Otan Kon ITokazarenu
dbopMUpOBaHUS | KOMIETEHIIHH, OLICHUBAHUS Kpurepuu Criocobur
KOMIIETEHIINH WHIUKATOP KOMIIETEHINH OTCHIH
Oran I. OIIK-1 - IIOCELIEHUE| - HAJIMYME KOHCIIEKTa | y4aCTHE B
®opmupoBaHue (OINK-1.1) JEKIIMOHHBIX Y| JIGKIMA 1O BCEM TEMaM, | TUCKYCCHH
TEOPETUUECKON MPaKTUYECKUX BbIHECEHHBIM Ha
0a3bl 3HAaHUN 3aHATHH; JEKLINOHHOE
- BeJIeHHEe| 00CYyXKIeHne
KOHCIEKTA JIEKIIUH
Oran 2. OIIK-1 - peuieHue 3ajady | - 3a7a4M PELICHbl BEPHO | - pelienue
dopMupoBaHUE (OINK-1.1) MIPAaKTUYECKOTO THIIOBBIX
YMEHHI 3aHATHUS 3a11a4 Ha
(pemenue MPaKTUYECKHUX
3aa4n o 3aHATUAX
o0pa3sity)
Oran 3. OIIK-1 - HaJU4He | - KOHTPOJIbHBIE PAOOTHI | KOHTPOJIbHBIE
dopmupoBaHHe (OINIK-1.1) MPaBUJILHO UMEIOT TOJIOKHUTETBHYIO | pabOThI
HABBIKOB BBITIOJTHEHHBIX PELEeH3UI0 U JIOMYIICHBI
IIPAKTUYECKOIO KOHTPOJIbHBIX K 3aIuTe
HCITOJTH30BaAHUS pabor
3HAHUM "
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yMEHUHI
Oran 4. OIIK-1 - yCIEIIHAas | - OTBETHI Ha BCE BOIIPOCHI | YCTHBIN OTBET
[TpoBepka (OIIK-1.1) 3aImTa o KOHTPOJIbHBIM
YCBOEHHOT'O KOHTPOJIbHBIX paborawm;
marepuasia pabor; - OTBEThl Ha BOIPOCHI
- OK3aMEHBI; 9K3aMEHALIMOHHOIO
- 3a4eThl Ounera, Ha  BOIPOCHI
3ayeTa u Ha
JIOTIOJIHUTEIIbHbIE
BOIIPOCHI
2.2. Kputepnu onieHMBAaHNUsI KOMIIETEHIHI 10 YPOBHIO X C()OPMHUPOBAHHOCTH
Kon YpoBHU CHOPMHUPOBAHHOCTH KOMITCTCHITUIA
KOMIICTEHIIHH, . . .
0a30BBIN cpenHuit BBICOKHIA
UHAUKATOP
OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIIK-1.1) - YaCTHYHO BJAJIEET | - YBEPEHHO BlajgeeT | - CcBOOOOHO  BIIAZEET
OCHOBHBIMH TOHATUSIMH U | OCHOBHBIMH NMOHSATHUSIMH W | OCHOBHBIMH TOHSATHSIMH
METOAaMU METO/1aMHU U METOAAMHU
MaTeMaTUYECKOT 0 MaTeMaTUYECKOT 0 MaTeMaTUYECKOT o
aHalu3a, AaHaJMTUYECKOH | aHajM3a, AaHAJUTUYECKOM | aHalu3a, aHAIUTHYECKOM
reoOMeTpuH, JIMHEWHOH | TE€OMETPHH, JIMHEHHOM | TEOMETPUHN,  JIMHEHHOMN
anreopsl, anreopsl, anreopsl,
muddepenimanbaoro U | auddepenuuansoro U | AuddepeHnuanbHOr0 |
UHTErpajIbHOTO UHTErpajbHOTO UHTErpajibHOTO
WCUHNCIICHUS, TEOPHH | UCUUCIICHUS, TEOPHH | UCUHUCIICHUS, TEOpHUHU
TQepeHIaIbHbIX Qg depeHIraIbHbIX Qg depeHIaIbHbIX
YpPaBHEHUH W pAJIOB, a | ypaBHEHUHM U PSAOB, a | yDaBHEHMM W PSAOB, a
TaKxKe TEOPHH | TaKXKe TEOPHH | TaKXKe TEOpHUH
BEPOSATHOCTE, BEPOATHOCTEH, BEPOSATHOCTE,
MaTeMaTHYeCKOM MaTeMaTH4eCKOM MaTeMaTHYeCKOM
CTaTUCTHKH CTaTUCTHKH CTaTUCTHKH
Ymersn: Ymersn: Ymersn:
C TOMOIIBI0 OOpa3lOB U | IPUMEHSThH W3BECTHBIC | ONPEEISATh JCHCTBUS U

MPOCTEUIINX AIITOPUTMOB:
- nuddepeHnupoBaTh U
UHTETPUPOBATh  (DYHKIIUU
OMHOM H  HECKOJELKHUX
MEPEMEHHBIX;

- TPUMEHSATH  METOJbI
MaTEeMaTUYeCKOro aHajau3a
TUISt UCCIIETOBaHUS
byHKIH;

- BBIYUCJIISTH HHTETPAITHI;

- pemathb
nuddepeHnranbHbIe
YpaBHEHUS,

- HCCJIEeIOBaTh PAJIBL;

- BBIYUCHSATH OCHOBHBIE
XapaKTepUCTUKU U OLIEHKH
pacnpeneneHus
CIIyYalHBIX BEJIMYMH;

- BBINOJIHATH  MPOBEPKY
CTaTUCTUYECKUX TUTIOTE3;

- COCTaBJIITh ypaBHEHUS

QITOPUTMBI NPU PEIICHUN
HETUIIOBBIX y4eOHBIX
3a/1a4 Ha:

- nuddepeHupoBaHue u
WHTETPUPOBAHKE
byHKIIHIT OJTHOM u
HECKOJIbKUX IEPEMEHHBIX;
- uccrenoBaHue QyHKIIHI;

- BBIUNCJICHHE
HHTETPaoB;

- pelieHue
b depeHInaTbHBIX
YpaBHEHUU;

- HcCleIOBaHUE PAJIOB;
- BBIYUCIIEHUE OCHOBHBIX
XapaKTEPUCTUK M OLIEHOK
pacnpenenenus
CIIyYalHBIX BEJIUYMH;

- IIPOBEPKY
CTaTUCTUYECKUX TUIIOTES;
- COCTAaBJICHUE YpaBHEHUI

BO3MOXKHBIE ~QJITOPUTMBI
pelIeHus 3amay:
- muddepeHIPOBaHUS U

HMHTErPUPOBAHHS
byHKIII OJIHOM u
HECKOJIBKUX
HIepEeMEHHBIX;

- WCCIICIOBAHMS
b yHKIH;

- BBIYHCIICHUSI
MHTEIPaJioB;

- pemeHwHs
Qg depeHIaIbHbIX
YpaBHEHU;

- HCCIIEJOBaHUs PAOB;

- BBIYMCIICHUSI OCHOBHBIX
XapaKTEPUCTUK U OLICHOK
pacnpeneneHus
CIIy4alHbIX BEJINYUH;

- IIPOBEPKH
CTaTUCTUYECKUX
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perpeccun
Baanern:

YaCTUYHO HABBIKAMU

- muddepeHIpoBaHUus U
WHTETPUPOBAHUS;

- hccieioBaHus (pyHKIIHIM;
- peleHus
nuddepeHImaTbHBIX
YpaBHEHUNU u
MCCJICIOBAHMSI YUCIIOBBIX U
(GYHKIIMOHATIBHBIX PSJIOB,;

- BBIUMCJICHUS [TapaMeTpOB
pacnpeaeneHus
CIIy4aiiHbIX BEJTUYMH;

- CTaTUCTUYECKOU
00paboTKH  pe3ylbTaToB
IKCIIEPUMEHTA;

- HaBbIKaMU
CTaTUCTUYECKOU
00paboTKn MU 0000IIEeHUs
MOJTyYCHHBIX JaHHBIX;

- MIPOBEPKH
CTAaTHCTUYECKUX THIIOTE3 U

COCTaBJICHUS  YpaBHEHUH
perpeccuu;

— pelieHus THIIOBBIX
WHKCHEPHBIX  3a7ad B
MathCad u Excel

perpeccun
Baangers:

YBEPEHHO HaBBIKAMH

- nuddepeHupoBaHUs U
WHTETPUPOBAHUS;

- uccienoBaHus QyHKIUI;
- pelieHus
muddepeHIaTbHBIX
ypaBHEHUH u
UCCIIEJIOBAHMSI UYUCIIOBBIX
u (GYHKIMOHATBHBIX
PAIOB;

- BBIYHCIICHUS
napaMeTpoB
pacnpeneneHus
CIIy4aiHbIX BEJTUYUH;

- CTaTUCTUYECKOU
00paboTKH  pe3yIbTaTOB
IKCIIEPUMCHTA;

- HaBbIKaMU
CTaTUCTUYECKOU
00paboTku u 0000IICHHS
MOJTyYEHHBIX JTAHHBIX;

- IPOBEPKU
CTAaTHCTUYECKUX THIIOTE3
U COCTaBIICHUSI YPaBHEHHIA

perpeccuu;
- pemIeHWsT  THUIOBBIX
WH)KCHEPHBIX  3aJa4 B
MathCad u Excel

THIIOTE3;

- COCTaBJICHUS
YPaBHEHUU pPErpeccuu
Baanern:

CBOOOHO HaBBIKAMHU

- muddepeHpoBaHus U
UHTETPUPOBAHUS;

- UCCJIEIOBAHUS
dyHKImiL;

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

- BBIUMCIICHUS
apamMeTpoB
pacripeneneHus
CIIyYalHBIX BEIUYUH;

- CTaTUCTUYECKOU
00pabOTKH pPE3yIbTAaTOB
JKCIIEPUMEHTA;

- HaBBIKAMU
CTaTHUCTUYECKOM
00paboTKu 1 0000IICHHS
MOJIy4YEHHBIX JaHHBIX;

- MIPOBEPKH
CTAaTHCTUYECKUX THUIIOTE3
" COCTaBIICHHS
YPaBHEHUU PETPeCcCuu;

- peIIeHUs  THUIOBBIX
WH)KCHEPHBIX 3a7a4 B
MathCad u Excel

KOMIIeTeHIINI

a) llIkana oneHMBaHUSA IK3aMeHAa

HIxajabl oueHnBaHusA GOPpMHUPOBAHUSA MHAMKATOPOB A0CTUKEHUS

[Ikana orteHnBanus

Kpurepun onennBanus

OIICHKA «OTJIHUYHO»

Wuaukatop AOCTHXKEHHMS KOMIIETEHIIMM C(HOPMHPOBAaH Ha BBICOKOM
ypoBHe. Teoperndeckoe copepKaHne JUCIUILIMHBI OCBOGHO MOIHOCTHIO,
6e3 mpobenoB. CTYAEHT JEMOHCTPUPYET MOJIHOE COOTBETCTBUE 3HAHUM,
YMGHI/II\/II M HABBLIKOB IMOKA3aTCIIAM U KPUTCPUAM OLUCHHBAHUA UHAUKATOpaA
JOCTIKEHUS] KOMIIETEeHLIMHM Ha (OpMHUPYEeMOM JAHMCHUIUIMHONW YpOBHE.
Omnepupyer NpruoOPETCHHBIMA 3HAHUSIMH, YMEHUSIMU M HaBBIKAMH, B TOM
qucie B CUTyallusaX MOBBIIIEHHON CI0XHOCTU. OTBeyaeT Ha BCe BOMPOCHI
Ousera 0Oe3 HaABOAALIMX BOIPOCOB CO CTOPOHBI MpenojaBarens. He
VCTIBITHIBACT 3aTPYJHEHUHN MPU OTBETE HA JIOTIOJIHUTENIbHBIE BOIIPOCHI.

OIICHKA «XOpOo1mo»

- WHpgukartop OOCTHMXKEHHS KOMIIETEHIUMH CQOPMHUpPOBAH Ha BBICOKOM
YPOBHE, HO IONYCKAIOTCS HETOYHOCTH;
- UHIUKATOp JOCTHXKEHUS KOMIIETEHUIUH c()OpMHpPOBAaH Ha CpeIHEM
YpOBHE, HO CTYICHT OTBEYaeT HA BCE JIOMOJHUTEIBLHBIC BOMPOCHL.
Teopernueckoe copepkaHue IUCIHUIUIMHBI OCBOEHO IOJHOCTBIO, 0€3
npoGenoB. CTYIEHT AEMOHCTPHUPYET TOJTHOE COOTBETCTBHE 3HAHUH,
YMEHMI U HAaBBIKOB MOKA3aTeNIIM U KPUTEPHSIM OIICHUBAHUS MHIMKATOpa
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JOCTIDKEHUSI KOMIIETEHLIMM Ha (OpMHpYeMOM JAMCHUIUIMHONW YpOBHE.
Onepupyer npuoOpPETEHHBIMH 3HAHUSMHU, YMEHHUSIMH W HaBBIKAMU; €TO
OTBET TMPEJCTABISCT I'PAaMOTHOE H3JIOKEHHE Y4eOHOro Mmarepuaia Io
CYLIECTBY; OTCYTCTBYIOT CYIIECTBEHHbIE HETOYHOCTHU B (POPMYIHPOBAHUU
MOHATUM;  IPAaBWIBHO NPUMEHEHbl  TEOPETHUYECKHE  IIOJIOKEHUS,
MOATBEPKICHHbIE TpuMepaMu. Ha nBa TeopeTnueckux BOIpoca CTYIAEHT
JaJl TOJHBbIE OTBEThl, HAa TPETUH - NPU HABOJALUIMX BONPOCAX
npenonasarend. [Ipy oTBeTe Ha ONMOJHHUTENBHBIE BONPOCHI JTOMYCKAET
HETOYHOCTH.

OLICHKa
«YZOBJIETBOPUTEIILHO

- VHaukaTop AOCTHXKEHHMS KOMIETEHUMH CPOpPMHUpPOBaH Ha 0a30BOM
YPOBHE U CTYIEHT OTBEYAET HA BCE JAOIOJIHUTEIbHBIE BOIIPOCHI;

- UHJAUKATOp JOCTM)KEHUS KOMIIETEHIMM C(QOPMHUPOBAH Ha CpelHEM
YPOBHE C HaJMYHMEM HETOYHOCTEH M 3aTpyAHsieTcd OTBETUTbh Ha
JIONOJIHUTENIbHBIE BOIPOCHL. TeopeTndyeckoe COAep:KaHue IUCLUILIUHbBI
OCBOGHO YAaCTUYHO, HO MpoOJEeMbl HE HOCAT MNPUHLMIHAIBLHOTO
xapakrtepa. CTyIEeHT JE€MOHCTPUPYET HENOJHOE COOTBETCTBUE 3HAHMUH,
YMEHHMI U HABBIKOB IOKA3aTeNIIM U KPUTEPUSIM OLICHUBAHUS MHIAUKATOPA
JOCTMKEHUSI KOMIIETEHLIMH Ha (HOPMUPYEMOM JUCLUILIMHON YpOBHE:
JIOMTyCKAIOTCSl 3HAYUTEIIbHBIC OIMIMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHUHN
[0 PpALy BOIPOCOB. 3aTpyaHSeTCs OTBEYaTh HaA JIONOJIHUTEIbHbIC
BOIPOCHI.

OIICHKa
«HEYHOBJICTBOPUTCIIBHO»

WuaukaTtop HOCTHKEHHS KOMIIETEHIIMH C(HOPMHUPOBAH Ha YPOBHE HUKE
0a30BOr0 M CTYACHT 3aTpyJIHSETCd OTBETUTh HA JONOJHHUTEIbHbIE
BOIPOCHL. TeopeTnueckoe conepKaHue NTUCLHUIUIMHBI OCBOCHO 4aCTUYHO.
CTyneHT JEMOHCTPHUPYET SBHYIO HEJOCTaTOYHOCTh WJIM  IIOJIHOE
OTCYTCTBHE 3HAaHWM, YMEHHMM M HaBBIKOB Ha 33JaHHOM YPOBHE
c(OpPMUPOBAHHOCTH UHIUKATOPA JOCTH)KEHHS KOMIETEHIIUH.

0) IlIkajia onleHUBAHHUS 3249€TA

[Ixasa onieHnBaHus

Kpurepun onieHuBanus

3auteHo

WuaukaTtop AOCTHKEHHS KOMIIETEHIIMHM CHOPMHUPOBAH HAa YpPOBHE HeE
HIDKE 0a30BOTO U CTYJIEHT OTBEYAET HA JIOMOJHUTEIBHBIE BOTIPOCHI.
CrygneHr:

- IPOYHO YCBOWJI ITPEAYCMOTPEHHOM MPOTPaMMOM MaTepHalr;

- PAaBUJIBHO, apTYMEHTUPOBAHO OTBETUJI HA BCE BOIPOCHI;

- TIOKa3aJl TIy0OKHEe CHCTEeMaTU3UPOBAHHBIE 3HAHUS, BIAJCET pHEeMaMu
PacCyKJI€HHUS M COTIOCTABIISIET MaTepua U3 pa3HbIX UICTOUHUKOB: TEOPHUIO
CBSI3BIBAET C TMPAKTUKOW, APYTMMH TEMaMH JaHHOTO Kypca, APYTHX
M3y4aeMbIX MPEIMETOB,;

- 0€3 OmMOOK BBITIOJHUJI MPAKTHIECKOE 3aaHuE.

He 3aureno

WNHaukaTtop JTOCTHKEHUS KOMIIETEHIIMHM COPMHUPOBAH Ha YpOBHE HIKE
0a30BOr0 W CTYIEHT 3aTpPYyAHSETCS OTBETUTh Ha JOIMOJIHUTEIbHbIE
BONIPOCHL. BrIcTaBnsercs cTyaeHTy, KoTopblii He chpaBuicst ¢ 50%
BOIIPOCOB U 3aJaHMil OuiieTa, B OTBETAaX Ha JPYrUe€ BOIPOCHI JOMYCTHI
cyliecTBeHHbIe oOmHMOkH. He MOXeT OTBeTUTh Ha JIOMOJIHUTENIbHBIC
BONPOCHI, IPEJIOKEHHbIE MPENO/IaBATEIIEM.

B) llIkana oneHMBaHUs KOHTPOJIbHBIX PadoT

[Ixana oneHuBaHusg

Kpurepuu onennBanus

3aureHo

WNHaukaTtop AOCTHXKEHHS KOMIETEHIUMH c(OpMHUpOBAaH Ha YPOBHE HE
HIKe 0azoBoro. JlaHBI OTBETHI Ha BCE TEOPETHYECKHE BOMPOCH.. Bce
PpacCyYCThI BBIITOJHCHBI BEPHO U UMCIOT HeO6XOI[I/IMBIe IIOSACHCHU A

He 3auteno

NuaukaTop AOCTHXKEHUS KOMIETEHIMH c(OpPMHpPOBAH HAa YpOBHE HIKE
6azoBoro. B pacuerax momymieHbl OMMOKH, HEOOXOAMMEBIE MOSCHEHUS
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‘ OTCYTCTBYIOT, IMEIOTCSl OIIMOKH B TEOPETUUYECKUX BOMPOCAX. ‘

3. Tunosbie KOHTPOJIbHBIC 3aIaHUA 1 HHbIC MaTEepPHUAJIbl, HGOﬁXOI[I/IMLIe JJIA
OLICHKHU 3HAHM i, YMEHUI1, HABBIKOB, XapaKTePHU3YIIUX ITANbI (popMUpOBaHUSA
KOMIIeTEeH NI

Kon xommereniumy, Orarnbl GopMUpOBaHUS Tunosble 3a7aHUs

WHIUKATOP KOMITETEHIINH, HHIANKATOPOB (oLIeHOYHBIE Cpe/ICTBA)

OIIK-1 (OIIK-1.1) | Dran 1. dopMupoOBaHUE | - PEIICHUE 3a/1a4 10 00pasity
TEOPETUUECKON 0a3bl 3HAHUM
Ortan 2. @opMupoBaHME YMEHUU | - pEUICEHHE TUIMOBBIX 3aJady Ha
(pemenue 3a1a4u 1o 00pasiy) MIPAKTUYECKHUX 3aHATUSIX
Oran 3. @opMupoBaHHWE HABBIKOB | - KOHTpOJIbHasg paboTa: TMepedyeHb
MPaKTUYECKOTrO HCIOJIb30BaHUs | 3a/1a4 110 BapuaHTaM (METOIUYECKUE
3HAHUN U YMEHUU PEKOMEHIAIINN)
Oran 4. IlpoBepka yCBOEHHOIO | - BONPOCHl K DJK3aMEHYy, 3adery
Marepuaia (mpunoxxkerue 1)

4, MeTonnqecmle MaTepualbl, onpeacjasiromue npoucaypbsl O€CHNBaHUA 3H8HI/II71,
yMeHI/Iﬁ H HABBbIKOB

3auer

3a4eT MPOBOAMTCS B 3aJaHHBIM CPOK, COINIACHO TpaduKy ydeOHOTO Mpoliecca.
3adyer mpoxoauT B ¢opme cobeceoBaHUS MO OWiIeTaM, B KOTOpPHIC BKJIIOYAOTCS
TEOPETUUECKUE BOMPOCHI U 3adaya. [Ipu BBICTABICHHUMU OIIEHOK YUUTHIBAETCS YPOBEHB
IPUOOPETCHHBIX KOMIICTCHIIMN CTYJeHTa. AyJAUTOpPHOE BpeMs, OTBEICHHOE CTY/ICHTY,
Ha MOJAroToBKY — 30 MUH.

JK3aMeH

[TpoBoauTCS B 3aJaHHBIN CPOK, COTIACHO TpaduKy yaeOHOTo mporiecca. DK3aMeH
npoxoaut B (opme cobecenoBaHus MO OujeraM, B KOTOpPbIE€ BKIIIOYAOTCS
TEOpETHUYECKHe BOMpPOChl.. [Ipw BBICTABICHMHM OIICHOK YYHMTHIBAETCS YPOBEHB
MPUOOPETEHHBIX KOMITETEHIINH CTyIeHTa. AYIUTOPHOE BpeMs, OTBEIACHHOE CTYICHTY,
Ha MOJAroToBKY — 30 MUH.

Kounrpoabnasi padora

DTO BHEAYJAUTOPHBIN BUJl CAMOCTOSITEIBHONW pabOThl CcTyAeHTOB. KoHTponbHas
paboTa BKJIIOYAeT B ceOs 3a/lau, OXBATHIBAIOIIUX HM3ydaeMble Pa3eiibl MAaTEMATHKH.
PaboTa BeIMONTHSAETCS IO BapuaHTaM, COTIIACHO TocieaHel nudpe mmdpa u craercs Ha
MIPOBEPKY.

[locne mnpoBepkH KOHTpOJbHAsE paboTa BO3BpaUIaeTCs CTyACHTaM  JJis
MOATOTOBKM €€  3alluTe. 3aluTa KOHTPOJBbHOM  paboOThl  MPOBOAWUTCS  Ha
AK3aMEHAIIMOHHOM CECCUU U SIBJIIETCS OCHOBAHUEM JUJIA JOIYCKa CTYJAEHTA K DK3aMEHY.
[Ipu 3amure KOHTPOIBHON PabOThl CTYACHTHI JOJDKHBI OTBETUTH HAa TECOPETUUECKHUE
BOIIPOCHI MO0 TEMATHUKE KOHTPOJIbHOU PabOTHI.

1 kypc

1 cemecTp
KontpoabHast pabora Ne 1

Tema: AnanuTudeckas TeoMeTpusi W JUHEHHas anreOpa. Bekrtopnas anreoOpa.
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Brruucnenne npenenos. HenpepbriBHOCTS.

2 cemecTp
Konrpoabnasi pa6ora Ne 2

Tema: [uddepenimanbHoe ucurcieHne GYHKIUA OJHOM TEpEeMEHHOM.
Heonpenenenuslii U omnpeneneHHblid uHTerpansl. JuddepeHnuaabHoe HCUUCIECHUE
(GYHKIMM HECKOJIBKHUX MEPEMEHHBIX, KpaTHbIE UHTETpaibl. KpMBOJIMHEMHBINA HHTErpall.

2 Kyp¢

3 cemecTp
KonTpoabHasi padora Ne 3

Tema: Jludpdepennmansusie ypaBHeHUs. Psiibl.

4 cemecTp
Kontpoabnas padora Ne 4

Tema: Teopus BepodaTHOCTEN. MaTeMaTH4eCKass CTATUCTUKA.

IIpakTuyeckue 3aHATHS

[TpakTHueckue 3aHATUS - METOJI PENPOAYKTUBHOIO 00yUYeHHsI, 00eCeUnBarOIINN
CBS3b TEOPUM M TPAKTUKU, COJNEUCTBYIOIIMIA BBIPAOOTKE y CTYACHTOB YMEHHMH HU
HaBBIKOB NMPUMEHEHUS 3HAHUM, MOJIYYEHHbIX HA JIEKUMU U B XOJE CAMOCTOSTEIbHOU
padoTHI.

[Tpu mpoBeaeHNM TPAKTUYECKUX 3aHATUN CTyJIEHTaM MpenjaraioTcs JIBa BUAA
3a]1a4 10 TeMaM, OTBEJIEHHBIM Ha TIPAKTHYECKOE 3aHSATHE:

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

- 3a]1a4M, TpeOyrouIMe s pelIeHHUs] TPUMEHEHUS! HECKOJIbKUX MpaBuil ((popmyi,
3aKOHOB), TocTpoeHus rpadukoB. Kak npaBuio, o0pas3ibl TakuX 3a7a4 Ha JICKIUAX HE
paccMaTpuBarOTCA.

JAuckyceust

[Ipu npoBeneHMM NIUCKYCCHHM CTyJAEHTaM Il OOCYXKICHHS TpeaiararoTcs
BOIIPOCHI TI0O TEME€, OTBEACHHOW Ha TMPAKTUYECKOE WM JIabOpaTOpHOE 3aHSITHE
(cormacHo pabodeit mporpamme yueOHOW aucruIUiMHbI). [Ipu oTBeTe Ha BOMpOC
CTYJCHT JOJDKEH PaCKpbITh TEMY, YKa3aTh Pa3MEPHOCTH HMCIOJIb3YEeMbIX (hHU3UYECKHUX
BEJIMYMH U UX CMBICIL.
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Ipuioxenue 1
1 KYPC 1 CEMECTP

BOIIPOCHI IJIs1 9K3AMEHA

Bonpocs! aj1s1 npoBepku ypoBHsi 00yueHHOCTH «3HATD)

1. Onpenenurenu BTOPOTro U TPETHETO NMOPsAKOB. CBOWCTBA ONPEAEIUTENEH.

2. @opmynsl Kpamepa ais pemieHus CUCTEM TpeX JIMHEWHBIX YpaBHEHHUM ¢
TpEMsI HEU3BECTHBIMH.

3. Omnpenenenne matpuiibl. Bunbl matputl. [leiicTBus Hal MaTpHUIIaMHU.

4. MuHopsl U anredpanveckue JOMOJHEHUS MAaTpPHIL: OIpeneieHue, (opMyJibl
JUTSl BBIYMCIIEHUSL.

5. OOparHas MaTpulia. AJTOPUTM HaXOXKJIEHUSI OOpaTHON MaTPUIIbI.

6. Jlunelinas He3aBUCUMOCTH BEKTOPOB. basnc B mpocTpaHCTBeE.

7. CucreMbl m JMHEMHBIX YpPaBHEHMH C N HEU3BECTHBIMH: Pa3pelIuMOCTb U
OIIpeIeNIEHHOCTh. DJIE€MEHTApHbIE TPEOOPa30BaHUs CUCTEM.

8. Panr marpuupl, 0a3UCHBIM MUHOp, 3JEMEHTapHbIE MPeoOpa3oBaHUs MaTPULL:
olpeseNeHus], TeopeMa o 6a3MCHOM MHUHODE.

9. Meton 'aycca penieHust CUCTEM M JIMHEHHBIX YPaBHEHUM ¢ N HEU3BECTHBIMHU.

10. BexTopsl: OCHOBHBIE MOHATUS, IEUCTBUS HaJl BEKTOPAMH U UX CBOMCTBA.

11. JluHeliHO He3aBUCUMBIE BEKTOpbl M HX cBoMcTBa. IloHsTne Oa3uca.
JlekapToBasi cucteMa KOOpIMHAT.

12. CkamnsipHoe Mpou3BeACHNE BEKTOPOB U €T0 CBOWCTBA.

13. BexTopHoe mpoun3BeneHrne BEKTOPOB U €T0 CBOMCTBA.

14. CmemaHHOe MPOU3BEICHHE BEKTOPOB U €r0 CBOKCTBA.

15. PaznuuHble BUABI ypaBHEHUH MNpsAMOMl Ha IJIOCKOCTH (0Ollee; depe3 Be
TOYKH; [0 TOUKE U BEKTOPY HOPMAJIH; 10 TOUKE U HANPABISIONIEMY BEKTOPY; IO TOUKE
Y TIEPIICHIUKYJIAPHO JAHHOHN NMPSIMOM; C YIJIOBBIM KO3(Q(PUIIMEHTOM; B OTPE3KaX; MIy4YOK
npsaMbIX). [Ipumepst.

16. Yron mexay npsMbIMU Ha Tuiockoctu. [Ipumep.

17. PaccrostHMe OT TOUYKH 110 TwiocKocTU. [Ipumep.

18. KpuBbie BTOpOrOo mOpsijKa: OKPY>KHOCTh, JJUIMIIC, rumnepboia, mapadoda.
OcHOBHBIE 2JIEMEHTHI U TpadUKH.

19. TlonsipHble KOOPAMHATHI TOYKH HA MJIOCKOCTH, UX CBA3b C IEKAPTOBBIMHU.

20. Paznuuynble BHUABI ypaBHEHHUS IUIOCKOCTU B MPOCTpaHCTBE (oO1iee
ypaBHEHUE; Yepe3 TPU TOUKH; MO ABYM TOUKAM U KOJUTMHEAPHOMY BEKTOPY; MO TOUKE U
JIBYM KOJUITMHEApPHBIM BEKTOpaM; MO TOYKE M BEKTOPY HOpPMalld; B OTpE3Kax; B
BEKTOPHOU (popMe; mydok miiockoctei). [lpumepsi.

21. PaccTosiHue OT TOYKH A0 IUIOCKOCTH. YTOJI MEXY TIJIOCKOCTSIMHU.

22. YpaBHEHHUE NMPSMOM B IPOCTPAHCTBE (IO TOUKE U HAIPABISIOIIEMY BEKTOPY;
4yepe3 JBE TOUKH; 00I1Iee ypaBHEHHUE).

23. Yron Mexay TpsSMbIMA B TMPOCTPAHCTBE. YTOJd MEXAYy HpsIMOH U
IJIOCKOCTBIO.

24. TIoBepXHOCTH BTOPOTO MOPSIKA.

25. Ilpumepsl  yHMCIOBBIX MHOXecTB. Hatypanbubie uncna. [lpunnun
MaTeMaTUYECKOM MHIYKLIHH: CyTh METOJAa MaTEMaTUYECKON MHIYKLWH, aaropuT™ (Ha
KOHKPETHOM IPUMEPE).
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26. KommiekcHple uyucia. JleWcTBUS HaJa KOMIUIGKCHBIMHA — YHCIaMH B
anrebpandeckoii popme.

27. N3o0paxkeHre KOMIUIEKCHBIX uuncen.  JlefcTBUS Haa KOMILIEKCHBIMU
YUCJIaMHU B TPUTOHOMETPUUECKOM opMe.

28. BemiectBeHHass (QyHKUUS BEHIECTBEHHOM TMEPEMEHHOW: OIpelelieHue,
CIIOCOOBI 3aJaHUs], IPUMEPHI.

29. Cnoxnas ¢pynkuus. [Ipumepsi.

30. Apudmernueckue oneparuu ¢ GyHKIUIMH, CBOMCTBA ornepaiuid. [Ipumepsl.

31. CgoiicTBa QyHKIUNA: CHMMETPHS, IEPUOIUYHOCTD.

32. CaoiicTBa QyHKIUNA: MOHOTOHHOCTh. MOHOTOHHOCTH KOMITO3HITHH.

33. Yucnosas MOCJICTIOBATEIILHOCTb. Omnpenenenue npejaena
nocyenoBaTeabHOCTH. CBOMCTBA IPENEIIOB.

34. beckoHEUHO Majble TMOCIEAOBATEILHOCTH W WX cBolicTBa. CBOMCTBa
MIPEICIIOB, BEIPAKEHHBIC PABEHCTBAMHU U HEPABECHCTBAMM.

35. CBs3b MEXKIY CXOJAMMOCTHIO M OTpaHWYCHHOCTHIO. Teopema Betliepmrpacca,
bonwsuano — Beliepmrpacca.

36. beckoneuno Ooibiue mocienoBarenbHOCTH. (CBoWcTBa  OECKOHEYHO
OOJBIINX, UX CBSI3b C 0ECKOHEYHO MAJIBIMU TIOCJIEIOBATEIHLHOCTSIMHU.

37. CaoiicTBa OECKOHEUHBIX MOCIIEI0BATEILHOCTEH, BUIbI HEOTIPEIETICHHOCTEH.

38. Omnpenenenue npenena ¢pyakuuu no ['eiine u nmo Komm. [pumepsi.

39. Opnocroponnue npezaenbl. CBOHCTBA MpeIesioB (QYHKIIUH.

40. beckoHeyHO Majble U OECKOHEYHO OOJbIIKMe (PYHKIHMH. 3aMedaTeibHbIe U
MIOJIC3HBIE TIPEICIIbI.

41. CpaBHeHHE OECKOHEUHO MallblX. DKBUBAJIEHTHbIE OECKOHEUHO MaJIbI€.

42. HenpepsiBHOCTH QyHKIMIA. CBONHCTBA HEMPEPHIBHBIX (DYHKITUH.

43. Touku pa3pbiBa GYHKIHA U UX KIACCUPUKALIUS.

Bomnpocs! aJis1 npoBepku ypoBH# o0yueHHOcTH «Y METD»

Brruucnenue onpenenurenei BTOPOro U TPEThEro HOPSIAKOB.
Pemenue cucreM nuHEHBIX ypaBHeHHM 1o hopmynam Kpamepa.
Pa3noxeHre BEKTOpOB MO 0a3MCHBIM.
BrrunciieHre CKaasspHOro Npou3BENEHUS B TPEXMEPHOM IIPOCTPAHCTBE.
Brrunciienne 1imHa BEKTOpa U yrila MEK1y BEKTOPAMH.
Brruucnenne BEKTOPHOTO U CMEIIAHHOTO MPOU3BEACHUN BEKTOPOB.
CocraBiieHUE YpaBHECHMH MNpsIMOM Ha TUJIOCKOCTH MO PA3JIWYHBIM 3aJaHHBIM
DJIEMEHTAM.

8. Bbluucienue yrima Mexay NOpsSMbIMHU. YCTAaHOBJIEHHE MapajIeIbHOCTH U
NEPNEHINKYJAPHOCTH IBYX IPSAMBIX. BprurcieHne pacCTosiHUSA OT TOYKH 0 IPSIMOM.

9. IlpuBenenue ypaBHEHHI KPUBBIX BTOPOrO MOPsJIKa K KAHOHUYECKOMY BUAY U
YCTAaHOBJICHHUE THUIA KPUBOW BTOPOTO MOPSAAKA 10 YPABHEHHUIO.

10. TlepeBoa moJIAPHBIX KOOPAMHAT B IEKAPTOBBIE U OOPATHO.

11. CocraBneHue ypaBHEHHUS NIOCKOCTH MO Pa3IMYHBIM 3JIEMEHTaM.

12. CocraBneHue ypaBHEHUS MPSIMON B TPOCTPAHCTBE MO 3a/IaHHBIM JIEMEHTAM.

13. Boluncnenue yria MeXIy IUIOCKOCTSIMH; yIia MEXAY MPSMBIMH; yria
MEXKJIy  OpsIMOM M IUIOCKOCTBIO.  YCTAaHOBJIEHHE  NAPAUIEIBHOCTH U
IIEPIIEHIUKYJIIPHOCTH.

14. BpinonHeHue NEHCTBUK HAJ MAaTpULAMU: YMHOXXEHHE MAaTpHI] Ha YHUCIIO,
CJI0’KEHHUE U YMHOKEHUE MaTpull. TpaHCIOHUPOBAHUE MATPHILI.

NoOokowodPE
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15. BpluncneHnue onpeaenuTeseld n — ro nopsjaKa.

16. HaxosxaeHue oOpaTHON MaTpHUIIBI.

17. Peumienue cucteM JIMHEWHBIX YPAaBHEHUH MATPUUYHBIM CIIOCOOOM.

18. Brpruncnenue paHra MaTpuIlbl ¢ MOMOIIBIO 3JIEMEHTAPHBIX TPeoOpa30BaHuUM.

19. Pemrenue cucteM JUHEHHBIX ypaBHEHUM MeTo1oM ["aycca.

20. Haxoxxnenust oOpatHoit matpuilsl Mmetosiom ["aycca.

21. TlpuBeneHue KBaApaTUIHBIX (OPM K KAHOHUIECKOMY BHITY.

22. JlelicTBUS HaJl KOMIUICKCHBIMH YHCJIAMH.

23. Pa3znoxeHue MHOTOUYJICHA C JEHCTBUTEIBHBIMH KO3(PHUIIMEHTaMHU Ha
JTUHEHHBIC ¥ KBAPATHYHBIC MHOKHUTEIIH.

24. BplYuCIICHHE MPECIIOB YUCIOBBIX MOCIEA0BATEIILHOCTEH.

25. Bpluncienue npeesnoB UCIob3ys CBOMCTBA OECKOHEYHO MaJIbIX.

26. PackpbITHE HEONPEAEICHHOCTEN Pa3INYHbIX BUIOB.

27. HaxoxaeHue 0JIHOCTOPOHHUX MPEEIoB (PYHKIUH.

28. HccnenoBanue QPyHKIIMU HA HEMPEPHIBHOCTD.

29. Haxoxnaenue Touek paspbiBa (GYHKIIMH U OTIPE/IETICHUE THUIIAa TOYKU Pa3phiBa.

30. IIpumenenue cBONCTB (hYHKIIMI, HETIPEPHIBHBIX HAa OTPE3KE.

Bonpocs! a5t npoBepku ypoBHs 00yuyeHHOcTH « BJIAJIETD»
1. Jlanst BexTopsl d = 20+ u b = T — J + 2k. Haiitu Bextop 1 = 5d + 2b u
€ro JUIMHY.
2. Jaust Bexropbid (1; 2; 3), b (-1; 0; 3), ¢(2; 1; -1 u 6(3; 2; 2) B HEKOTOPOM
6asuce. IlokasaTh, 4TO BEKTOpHl &, D M ¢ 06pasyroT Gasuc W HAWTH KOOPIMHATHL
BEKTOpa d B 3TOM Gaswce.

3. Haiitn (54 +3b)(2a - b ), ecmu [/=2, |p|=3, aLlb.
4. Haitru yrox mexy Bexropamu du b, ecnn a=1 +2]+3k, b =61 +4] -2k .

5. HaifTi cKamspHOE MpOHM3BEACHHE BeKTOpoB 23 +3Db+4C u 53 +6b +7¢C,
_ ~ ~ AC mnm EAx T
ecin [d =1, ‘b‘ =2, [c|=8, a"b=arc=b"c =3

6. Haiitu BekTOpHOE Mpon3BeneHne BeKTopoB d =21 +5] +ku b =i +2] —3k.

7. Jlokasare, uto Bektopsl a=7i —3]+2k, b=3i —-7]+8ku i
KOMILTaHAPHBI.

8. Haiitu yron mexny npsmoit 3x +y — 6 = 0 u npaMoi, npoxoAsuie yepes
touku A(—3; 1) u B(3; 3).

9. CoctaBuTh ypaBHEHHE TMpsMON, mpoxoxasmed uepe3 Touky A(1;3) u
OTCEKAaIOIIEH OT OCH OpAUHAT OTPE30K b = 4.

10. Jlanbl KOOpAWHATHI BEPIIUH MUPaMUABI A1, A,, A3, A4. HaliTu mitomans rpaHu
A1A4243 n 06beM mupamuasl. CaenaTh YEPTEK.

41 (4;2;5),42(0; 75 2), 43 (0; 2; 7), A4 (1; 5; 0) .

11. CocTaBuTh ypaBHEHHE NEPIECHIUKYISAPA, MPOXOMASIIETO Yepe3 CepeiauHy
orpeska AB, eciu A(L3); B(31).

12. CocraBuTh ypaBHEHHUsS MNpsSIMOM, mpoxoxsmied uepes T. M, (2;3,-1) u M,
(314) u ykazarb kakasg u3 T. A B,C,D,E nexuT Ha 3T0# npsiMoi. Crienath 4epTex.

a) A(5;—-314); 6) B(514;,-3); B) C(-3;514); 1) D(-3;14;5); n) E(14;,-3;5).
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13. CocTtaBuTh ypaBHEHHE W TOCTPOUTH JIMHUIO, PACCTOSHUS KaXKIOW TOUKH
KOTOPOU OT Hauana KoopAuHaT U oT ToukH A(5; 0) otHOcsTCs Kak 2:1. CaenaTh 4epTex.
14. HailTu KoOpauHATHI LEHTpa M PaaUyC OKPY>KHOCTH, €CIH €€ ypaBHEHHE
3a/1aHo B BUze: 2X° + 2y° —8X + 5y — 4 = 0.
15. CocTaBuTh ypaBHEHUE TMPSAMOM, MNPOXOJAIeH depe3 JEBbIM (QOKyCc H
2 2
HUKHIOIO BEPILIMHY 3JUIUIICA, 3aJaHHOTO YpaBHEHUEM: — + Y _1.
25 16
16. CocraButh ypaBHeHHe amunca, eciim ero Gokycel Fi(0; 0), F(1; 1),
0oJbIIas OCh paBHa 2.

YpaBHEHHE KPUBOU B MOJAPHON CUCTEME KOOPAMHAT UMEET BUL: I = 1 Scoso Havitu
—5c0s¢p

YPaBHEHHE KPUBOM B JEKAPTOBOM MPSIMOYTOJIBHON CUCTEME KOOPAUHAT, ONPEICIIAT TUIT
KPUBOM, HAlTH (POKYCHI U SKCLHEHTpUCUTET. CXEMAaTUYHO IOCTPOUTH KPUBYIO.

17. CocraBuTh ypaBHEHME MHOXECTBAa TOYEK, JMJII KaXIOH U3 KOTOPBIX
BBITIOJIHSIETCS CIIEyIoIIee ycioBue: paccrosaue 1o Touku A(0,2) paBHO pacCTOSHHIO
no npsimonn y — 4 = 0.

18. Haiitu kaHOHHMUYECKOE YypaBHEHHE, €CIM TMpsMas 3ajJaHa B BHJE:

2X-y+3z-1=0
{5x+4y—z—7:0

19. Haiitu ypaBHEHHE MIOCKOCTH, Mpoxoasmiei yepe3 Touku A(2, -1, 4) u B(3,

2, -1) mepneHAUKYISIPHO TUIOCKOCTH X + ¥ + 22 — 3 = 0.

1 2 5 2
20. Jlanbl MaTpuibl A = [3 4}, B = (1 3). Haiitu det (AB).

21. Hanbel Mmatpunibl A u B. Beraucnuts A - B

2 2 3 2 6 3
A=(1 -1 0) B=(3 2 3)
-1 1 4 3 4

2
1 0 3 1 -1
22. Jlauel matpuriel A = |2 4 1|, B=|3|,C=| 2 | u unucino o = 2.
1 -4 2 2
Haiitu A'B+aC.

23. Pemuts cuctemy no dpopmynam Kpamepa
x+y—3z=0
{3x+2y+22=—1
X—y+5z=-2
24. Jlana matpuua A. Haiitu matpuity A-1 v ycTaHOBUTH, 4TOo A A-1=E.

2 2 3
A=<1 -1 0)
-1 2 1

25. Haiitu oO1iiee penieHre CUCTEMBbI IMHEWMHBIX ypaBHEHHM MeToaoM ["aycca
X1+x,+3x3—2x4 + 3x5 = 4
2xX1+2x,+4x3—x,+3x5 = 6
3x1+3x,+5x3—2x,+3x5 = 6
2x1+2x5+8x3—3x,+9x; = 14
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n

26. JloxazaTb, 4YTO  IMOCJEAOBATEIbLHOCTH {Xn}= MOHOTOHHAs
2n+1

BO3pacTaroIas.

27. BBISICHUTD SIBISIETCA BO3pACTAIOUICH MM yOBIBAIOIIEH MOCIEA0BATEIbHOCTh

n
{xn} = o
o (D
28. Jlokazatb, 4TO mpejen nociaenopareabHoctu lim ~——=0.

n
29. Haiitu npenens! GyHKIUH, HE IOJIB3YSACh paBuiioM Jlomurarns.

. 1-2x A1+ x—+1-x . 1-cosx
lim lim im———

| X
x> x> x> . [ X+3
a) 7 3X—2 g) ° 3x B) 0 5% p)lim| 2=
xow| Y 2
30. 3amana ¢ynkmus y=f (x). Haltu Touku paspbiBa (QYHKIUH, €CIH OHH
cyiecTBytoT. CenaTh CXeMaTHYECKUN YepTexK.

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

1 KYPC 2 CEMECTP

BOIIPOCHI K 3AYETY
Bomnpocs! aj1s1 npoBepku ypoBHs o0yueHHocTH «3HATD»

1. Omnpenenenve npous3BoaHON GyHKIMU. ['eoMeTpudeckuil U (PU3MUECKH
CMBICJI IIPOU3BOTHOM.

2. [IpaBuna muddepennupoBanus ©u TaOJMIAa TPOU3BOIHBIX OCHOBHBIX
AJIEMEHTAPHBIX (PYHKITUH.

3. [IpousBoaHast 0OpaTHOM U CIOKHON (QYHKUHUU.

4, [IpousBoaHas GyHKUNH, 3aJaHHON TAPAMETPUUYECKH.

S. Huddepenunan (yHKUMUU, €0 T€OMETPUUYECKUNA U (U3HUECKUI CMBICI.
NuBapuantHOCTh (popMBI IepBOTO nuddepeHmana.

6. [IpousBoansie u quddepeHransl BICIIUX MOPSIKOB.

7. [IpaBuno Jlonurans.

8. ®opmyna Tennopa.

Q. MounoTtonnble (pyHkuuu. TeopemMbl O MOHOTOHHBIX Ha MHTEpBaie
(YHKIMIX.

10. DOxcrpemymbl pyHkunu. HeoOxoaumbie ycaoBHs 3KCTpeMyMa.

11.  BeimykjocTh U BOTHYTOCTh rpaduka ¢GyHKIUH. Touku neperuoda.

12. AcCUMITOTHI KPUBBIX.

13.  OO6muras cxema uccnenoBanus GyHKIIUN U TIOCTPOEHUE €€ TpaduKa.

14.  TlepooOpasnas ¢pyHkiuu. Heonpenen€uupiii MHTErpa, ero CBONCTBA.

15. HemocpencTBeHHOE MHTETpUpOBaHue. MIHTErpupoBaHHE MOICTAHOBKOM.

16. HHTerpupoBaHHE MO YACTSIM.

17. HVaTerpupoBaHHUe NPOCTEUIINX PAIMOHATBLHBIX IPOOCH.

18. HHrerpupoBaHMe palMOHANBHBIX (YHKIUHA TyTEM pas3loKeHUs Ha
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npocTeiiime Apoou.

19. HHurerpupoBaHue palMOHANIbHBIX (DYHKIUH.

20. HuTerpupoBaHHE TPUTOHOMETPUUECKUX (DYHKITUH.

21. UurerpupoBaHue UPpalMOHATBHBIX byHKUIMN C MTOMOIIBIO
TPUTOHOMETPUUYECKHX MOJACTAHOBOK.

22. OnpenenéHHbIA UHTETpa, KaKk Mpeaei UHTErpaibHOl cyMmMbl. OCHOBHBIE
CBOMCTBa OMNpe/IETEHHOTO UHTETpaa.

23. IlpousBojHas WHTErpalia Mo NMepeMeHHOMY BepxHeMy mpeneny. Dopmyna
Herorona-Jleiionuna. Beranucienue onpeneaéHHoro HHTerpaa

24.  HecoOctBennsie unterpaisi [ u Il pona.

25. @OyHKIMH HECKOJIBKHX MEPEMEHHBIX, O0JIaCTh OIpenesieHus, CIOCOOBI
3ananus. [Ipenen ¢pynkuuu B Touke. HempepsIBHOCTD.

26. YacTHble MpUpAIIECHUS U YaCTHBIC MPOU3BOAHBIE. [ €OMETPUUYECKUIN CMBICIT
YACTHBIX MTPOU3BOTHBIX (PYHKIIMH BYX MEPEMEHHBIX.

27. TlomHoe mpupamenue u moaHbd quddepennuan. KacarenpHas mIocKoCTh
1 HOpMaJlb K TOBEPXHOCTH.

28. T'eomerpuueckuii cmbIci TodHOTO nuddepeHnmana GyHKIUA ABYX
NEPEMEHHBIX.

29. YacTHble pou3BOJHBIE U qu(depeHIMAbl BBICIINX MOPAIKOB. Teopema o
HE3aBUCHMOCTH YaCTHBIX IMPOU3BOJHBIX OT NOpsAKa AUPPEpeHInPOBAHNUS.

30. Dxkcrpemymbl (GYHKIMM HECKOJIBKMX TMEpeMEHHbIX. Heobxoaumbie
ycnoBusi. DopMynrpoBKa JOCTATOYHBIX YCIOBHIA.

31.  VYcnoBHbIM dKcTpeMyM. Metoa MHOXKUTeNeH Jlarpamxka.

32. IlpousBogHasl MO HAMpPaBJICHUIO U TPATUEHT, UX CBA3b. | eoMeTpuyeCKuit
CMBICTI TPa/INCHTA.

33.  JIBOliHBIC HHTETPANBI: MX CBOMCTBA.

34. TpoiiHble HHTETPAJBI: UX CBOWCTBA.

35. 3amMeHa mepeMeHHBIX B TPOMHBIX HHTErpajax.

36. T'eomerpuueckue NMPUIOKEHUS KPATHBIX UHTETPAJIOB.

37. ®usznvecKue NPUIoKEHUS KPAaTHBIX HHTETPAJIOB.

Bomnpocs! ajis1 npoBepku ypoBH# o0yueHHocTH «Y METD»

1. Beruucienue npou3BOIHON (PYHKIIMH 1O ONPEACIICHUIO U C MTOMOIIBIO MPaBUII
Y TaOJHUIIBI TPOU3BOHBIX.

2. CocraBiieHHE YpaBHEHUS M MOCTPOEHHUE KAacaTeIbHOM W HOPMalId K rpaduky
GyHKUHUU.

3. IlpencraBienne CcIOKHOW (QYHKIMM B BHAEC KOMIIO3UIIUHM OCHOBHBIX
AJIEeMEHTapHbBIX PYHKIUH.

4. BpryucieHue MpOU3BOIHBIX CIOXKHBIX (PYHKIIHIA.
Brruucnenne nuddepennmana GyHKIUH.
Brrancnenue npon3BoAHBIX U AU PEPEHITNATOB BBICIIUX TOPSIIKOB.
[Ipeacrasnenue GpyHkimii ¢ momoinsio Gopmyisl Teitnopa.
Omnpenenenre MOHOTOHHBIE (PYHKIIHH.
. Haxoxnenune 3xkcTpeMyMOB (DyHKIIHH.

10 Brraucnenre HanOOMbIIIET0 ¥ HAMMEHBIIETO 3HaYeHUH (YYHKIIMHA HA OTPE3Ke.

11. Ompenenenue BbIMYKIOCTh rpaduka ¢yHKnuu. HaxoxxneHume Touek
neperuoa.

12. HaxoxjaeHue acCUMNTOT KPUBBIX.

©oOo~N O
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13. HaxoxaeHue mpou3BOJHON BEKTOPHOU (DYHKIUS CKAISPHOTO apryMEHTa.

14. Onpenenenue NpUHAIIEKHOCTA TOYKH KPUBOM, 3aJaHHON MMapaMeTPUYECKHU.

15. BpluncneHnue nporu3BOAHON mapamMeTpudecKon (PyHKIIUH.

16. Ilpumenenue norapudpmudeckoro auddepeHInpoBaHus.

17. WccnenoBanue GyHKIMH U TIOCTPOSHUE €€ rpaduka.

18. Brruncnenue nHTErpaga HemoCpPEACTBEHHBIM UHTETPUPOBAHUEM.

19. Brpluncnenue uHTErpasa noJICTaHOBKOM.

20. BrprunciieHre uHTErpasa 1o 4acTsM.

21. BolumncieHne UHTErpalia OT MPOCTEHIINX PallMOHATBHBIX TpOoOeH.

22. BpruucieHue MHTETpaja OT paloOHAIBHBIX (QYHKIUN MyTEM pa3ioxKeHHUs Ha
MpoCTEeUIIE APOOH.

23. BpruucieHue uHTErpaia oT parroHaIbHBIX (PYHKIIHMN.

24. BpluucieHue WHTErpaia OT TPUTOHOMETPUUECKUX (PYHKITHIA.

25. Bpruucnenne WHTETpaja OT HWPPALMOHAIBHBIX (QYHKIHA C TMOMOIIBIO
TPUTOHOMETPUUYECKUX TOACTAHOBOK.

26. Brpluucienue onpeaenéHHOro UHTErpaia

27. Bpruucinenue HecoocTBeHHBbIX nHTErpaiioB I u Il poxa.

28. IlpunoxeHuss ONpeAeNEéHHOr0 MHTErpajga K BBIYHMCICHUIO IUIoUIaied
IUIOCKUX (puryp.

29. IlpunoxeHus onpeneaEéHHOro HHTErpaia K BBIYUCICHUIO JJIMH 1yT KPUBBIX.

30. IlpunoxeHus onpeneaéHHOrO0 HHTErpana K BBIYUCICHUIO OOBEMOB Tell U
TIoIIaiel TOBEPXHOCTEH BpaICHHUS.

31. Haxoxxaenue obnactu onpeaeneHus QyHKIIMA HECKOIbKUX MTEPEMEHHBIX.

32. Brruucnenue mpenen pyHKIMHA HECKOIBKUX MEPEMEHHBIX B TOUKE.

33. HccnenoBanue GyHKIIMU HECKOJIBKHUX TIEPEMEHHBIX Ha HEMIPEPHIBHOCTb.

34. BpruncieHne YaCTHBIX MPUPAIICHUN U YaCTHBIX IPOU3BOIHBIX.

35. TlocTpoenue kKacaTelbHOM MIOCKOCTH U HOPMAJI K TTIOBEPXHOCTH.

36. ITpubmmk€HHbIC BBIYUCICHUS C TIOMOIIBIO MOTHOTO nuddepermnuana.

37. BbluucieHne 4YacTHBIX TMPOM3BOAHBIX U JAU(PGEpPEHIIMATIOB  BBICIIMX
HOPSIKOB.

38. HccnenoBanue PyHKITUU HECKOIBKUX TIEPEMEHHBIX HA IKCTPEMYM.

39. Haxoxnenue ycIOBHOTO SKCTpemyM. [IpumeHeHune Meroia MHOKUTENEH
Jlarpanxa.

40. BpluncieHue Mporu3BOIHAS MO HAIPABJIECHUIO U TPaIUEHTA.

41. ]JIBOWHBIC UHTETPANBI: BEIYUCICHNUE B JCKAPTOBBIX KOOPAMHATAX.

42. 3aMeHa TIEPEMEHHBIX B JBOWHBIX HHTErpajgax: MEpexo]l OT JeKapTOBBIX
KOOPAHMHAT K MOJIIPHBIM KOOPAMHATAM.

43. TpoiiHble MHTETPAJIBI: BEIYMCICHUE B IEKAPTOBBIX KOOPAWHATAX.

44. 3aMeHa TIEPEeMEHHBIX B TPOWHBIX HWHTETpaNax: MEpexo] OT IeKapTOBBIX
KOOPAWHAT K HMJIHHIPUUECKUM U CHEPHUECKUM.

45. T'eomeTpuyecKkre MPUIOKEHUS KPATHBIX HHTErPAJIOB.

46. dusnueckue NPUIOKEHNUs KPaTHBIX HHTETPAJIOB.

Bonpocs! Ajst nposepkn ypoBHsi 00yueHHocTH «BJIAJTETD»
CTyneHT NOJKEH BIaJeTh HABbIKAMH MPUMEHEHHSI MaTEMATHUKH, O3BOJISIFOLIUMUI
peliath TUMOBBIC 3a7aud MO MaTeMaTHKe, MPEACTABICHHbBIE B KOHTPOJIbHBIX paboTax.
IIpumeps! 3amau:
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1 kypc.
dy

1. Haiiftu npou3BoHbIE d— JIAHHBIX (QYHKIUH
X

a)y = arccos/x;6) y = In ctgg; B) X =2t° +t, y=Int.

2. Haittu y///, ecrm x% + y? = 1.
3. Haiitu d?y, ecu y = e3*.
4. Haiitu npenensl QYHKIMH, OpUMEHss TIpaBuio Jlonurans.

. 1-2sinx . COS2X
a) im————; 6) lim :
or 1-+/3tgx 7 or 1-tgX

6

5. Haiitn HanGoJbliee 1 HauMeHbIee 3HaueHus GyHkmu Y = f (X) Ha oTpeske

[a;b]. f(x)=x>-12x+7; [0;3].

9x
>

6. HaiitTu acuMITOTHI U TOCTPOUTH TpaPuK QYHKIUH y = 5

7. HaiiTu acHMNTOTHI U TOCTPOUTH Tpaduk GyHKIUH y = 5
X+

8. HpI/IMCHHH HCIIOCPCACTBCHHOC HHTCTPUPOBAHNC
I(5x2 +7X— g)dx :
X

9. Bbruucaurs Ix(xz +1)*"* dx.
10. Boiuuciaurh Ixz sin xdx .

11. Boluuciaurh Iezx cos xdx .

2 2
12. BBI‘II/ICJ'II/ITBI\/Z_X +V2+x dx.

Na—x*
dx
J-x2-2x+8

14. BpluuciauThb IZX—_Z
3x° —5x+4
dx
4sinx +3CoSX+5
16. Beraucnuth IJI0IA/Tb burypsi, OTPaHUYECHHOU

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

13. Berauciaurs I

15. Beruuciauth I

X |

dx

2

. €

17. BblunCIUTB ONpEAEICHHBIN UHTErpal: j >
1

X

~+00
arctgx
18. BpruncnuTh HeCOOCTBEHHBIN MHTErPAIL: j 1—%dx
+ X
0

NN

19. BbruncnuTh onpeaeneHHbIA HHTETrpal Ix sin xdx;
0

20. Haiitu oGmacts onpenenenus GyHkuun: U =/X* + Yy’ —1

x2=2x+3

BBIYMCJIUTD:

JIMHUSAMU:
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_(y?2 2 —(x%+y?)
21. Haiiti sxcTpeMyMbl GyHKimm: 2 = (X" +y7)(e -1)

ou

22. HaiiTu 4yacTHYI0 NPOHM3BOJHYIO BTOPOTO MOpsaKa (PyHKIHU: 8x6‘y’ eCIH
u=In(tg(x+y))
Ees
23. HaliTu yacTHyI0 HpPOHM3BOJHYIO BTOPOTO MOpsiAKa (QYHKUIUU: axay, eciu
z=x’In(x+Y)
o°u

2
24. HaiiTu 9yacTHYIO MPOU3BOJHYIO TPETHEro MOpsSAKa (PyHKIIHH: OX Gy, eciu
u=sin(x+cosy)

25. Beraucnutb npuOIMKEHHO \/5eo,oz +2,03% , ucxoas U3 3HAUEHMH (YHKIMH

z:«/SeX+y2 npu X=0,y=2.

x> x 1 1
26. IlokazaTh, 9TO GYHKIHS 2:2_+E+___ YAOBJIETBOPSIET YPaBHEHUIO
y Xy
,02  ,01 X
X—t+y ===,
OX oy 'y
27. Borunciauthb I I "V cosydxdy, ecim obmacte D — mpsAMOYronbHHUK

D
0<x<rx0<y<n/2.

2z a
28. BbIYHCINTH OBTOPHBIN HHTETPAT: J cos’ dej ydy .
0 0

29. Bpruucnurh Hyln xdxdy, eciu obmacte D orpaHuueHa JMHUSAMU
D

Xy =1, yzﬁ, X=2.
e In x
30. M3MeHUTh MOPSI0K HHTETPHUPOBAHHS: I dx j f(x,y)dy.
1 0

2 KYPC 3 CEMECTP
BOITPOCHI K 3AYETY

Bomnpocs! ajis1 npoBepku ypoBHs o0yueHHocTH «3HATb»

1. 3anmauu, npuBojsiMe K 0OBIKHOBEHHBIM TU(DPEepEeHIIMATEHBIM YPAaBHEHHSIM.

2. OObikHOBeHHBbIE muddepeHnranbuble ypaBHEHUS (OCHOBHBIC MOHATHS U
ompeeICHHUS ).

3. 3amaua Komm pns auddepeHIHanIbHOTO ypaBHEHHSI IEPBOTO  MOPSIKA.
Teopema cymiecTBOBaHUST M €IUHCTBEHHOCTM pemienus 3anadun  Komm  (0e3
JI0Ka3aTeNbCTBA).

4. Tlonsitue 00 oOIIEM, YaCTHOM M 0CO0OM pelmieHusx auddepeHIanbHbIX
YPaBHECHUU.

5. OCHOBHbIE KJIACChl ypaBHEHUN TMEPBOro TMOPsAKA, HHTETPUPYEMbIE B

30



KBaJpaTypax. YpaBHEHUS C pa3AeIAIOIIMMUCS EPEMEHHBIMU.

6. OcHOBHBIE KJAacChl YpaBHEHMH TIEPBOTO TMOPSAKA, WHTErpUpPYEMbIe B
kBajparypax. OnHopoassle nuddepeHnuanbHbIe ypaBHEHMS.

7. OCHOBHBIE KJAacChl ypaBHEHHWH TIEPBOTO MOpsAKa, HUHTETPUPYEMBIE B
KBaJipaTtypax. JIuHeltHble AuQdepeHnraIbHble ypaBHEHUS.

8. OCHOBHBIE KJAacChl YpaBHEHHWH TIEPBOrO MOpPsAKa, HUHTETPUPYEMBbIE B
KBaJipaTypax. YpaBHeHuUs bepHymu.

9. OcHOBHBIE KJAacChl YypaBHEHHWH TIEPBOTO MOpPsKa, HUHTETPUPYEMBIE B
KBaJlpaTypax. YpaBHEHUs B NOJHBIX AU depeHnuanax.

10. duddepeHunansable ypaBHEHHS BBICHIMX MOpAAKOB. 3amada Komm.
Teopema cylecTBOBaHHUS U €IMHCTBEHHOCTH penieHus 3agaun Komm.

11. YpaBHeHHMs, TONYCKAIOLIKE TOHMKEHUE MOPSAIKA.

12. Jluneitnpie auddepenumanbapie ypaBHeHUs. lloHATHE OIHOPOAHOTO W
HEOJHOPOJIHOTO YPaBHEHMUSI.

13. Jluneitnpie omHOpomaHble auddepeHnmanbapie  ypaBHeHHs. Cucrema
(yHIaMeHTalbHBIX peweHuil. O0uiee peieHue.

14. JluneiiHble OJJHOPOJIHBIE YPABHEHHUS C IOCTOSSTHHBIMU KOA(PUIIUEHTAMH.

15. Jlunelinbie HeomHOpOAHBIE U depeHnnanpubie ypaBHeHUsA. Teopema o
CTPYKTYypE OOIIEro pelIeHusI.

16. Merton Jlarpanska Bapualuy NPOU3BOJIbHBIX TOCTOSHHBIX.

17. JluneiiHble HEOAHOPOHBIE YPABHEHUS C OCTOSIHHBIMU KO3(DPUIIEHTaMU.

18. YpaBHeHHs C paBoii YaCThIO CIIEIUATHLHOTO BHU/IA.

19. HopmanpHble CHCTEMBI JUHEHHBIX OJHOPOAHBIX UG dEepeHINATHEHBIX
YpaBHEHUH C MOCTOSIHHBIMU KO3 dunimentramu. CTpyKTypa OOIIEero pemeHus.

20. Pemienue cucTembl TMHEWHBIX OJHOPOAHBIX MU depeHINaTbHBIX YpaBHEHUH
B CJIy4ae JACHCTBUTENbHBIX PA3IMYHBIX KOPHEU XapaKTEPUCTHUECKOTO YPaBHEHUS.

21. Yucnoseie psagel. CxoamMocTh W cymma psga. HeoOxomumoe ycimoBue
CXOJUMOCTH.

22. JIeWicTBUS CO CXOISAIIMMHUCS PSAIaMU.

23. YucioBsie psIbl C TTOJOKATEIBHBIMH YJICHAMH.

24. JloctaTo4Hble TPU3HAKH CXOAUMOCTHU. [Ipr3Haku cpaBHEHHUS.

25. Jlocrarounble mpu3Haku cxoaumoctu. [Ipusnak [lamamOGepa.

26. JlocTtaTouHble TPU3HAKKU CXOAUMOCTU. Pamukanbubiii npusnak Kormm.

27. JloctatouHble IpU3HAKKU cxoauMocTu. HTerpanbubrii npusHak Koy,

28. 3HakonepeMeHHbIE PSIbL.

29. AOcomtoTHas ¥ yCJIOBHAs CXOJAUMOCTH.

30. 3nakouepenyromuecs psnbl. [Ipusnak Jleitouuia.

31. ®dynHkumoHanbHbIe psAbl. O0IACTh CXOAUMOCTH.

32. Ilonstue paBHOMepHOM cxoaumocTH. Teopema BeliepiTpacca.

33. CBolicTBa paBHOMEPHO CXOJSIINUXCS PSIOB.

34. Crenennblie psaabl. Teopema Abens. Paauyc cxoaumMocTH.

35. OCHOBHBIE CBOMCTBA CTCIIEHHBIX PSI/IOB.

36. Psag @yprwe. Paznoxenue B psag Oypee.

37. dopmynHpoOBKa yCIOBUI Pa3I0KUMOCTU B TOUKE.

38. YcnoBue paBHOMEPHOU CXOJIUMOCTH.

39. Paapt @ypbe 1151 yHKIHM ¢ TPOU3BOIBHBIM MIEPEXOIOM.

40. Psapl @ypbe 1715 YETHBIX U HEUETHBIX (DYHKITHIA.

41. Unterpan Oypoe.
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42. TlpeobpazoBanue Dypbe, €ro CBOMCTBA U MPUMEHEHUE.

43. KpuBonuHEHHbIE WHTETpalbl MEPBOTO M BTOPOTO pPOJa, WX CBOWMCTBA U
BBIYHMCJICHUE.

44, Teomerpuueckue U GU3NIECKHUE MPUIIOKEHUS.

45. CBsi3b MEXy KPUBOJIMHEHHBIMU UHTETPAJIAMU IIEPBOTO U BTOPOTO POJIa.

46. OpueHTUPOBAHHBIC U HEOPUECHTUPOBAHHBIE TIOBEPXHOCTH.

47. TloToK BEKTOPHOTO TIOJII 4YEpe3 OpPUEHTHUPOBAHHYIO TOBEPXHOCTh: €ro
cBoiicTBa U (uznueckuit cmpicit. @opmyna Octporpajackoro - ["aycca.

Bomnpocs! ajis1 npoBepkH ypoBHA o0yueHHOCcTH «YMETD»

1. Pemienne  auddepeHuanbHbBIX  YpaBHEHHMM € Pa3AeNsIOIIUMUCS
MIEPEMEHHBIMHU.

2. Pemenne onHOpoAHBIX UG dHepeHIIMATBHBIX YPaBHEHHI.

3. Pemenne nuHeHbIX quddepeHInaTbHBIX YPaBHEHHH.

4. Pemenne nuddepeHnranbHbIX ypaBHeHUN bepHyu.

5. Pemenue muddepennnanbHbIX ypaBHEHUH B IOJIHBIX quddepeHinanax.

6. Pemenne nuddepeHIMaNbHBIX ypaBHEHUN, JOMYCKAIOUIMX IOHM)KEHUE
nopsJIKa.

7. Pemenue TMHEMHBIX OAHOPOAHBIX U (epeHIINATbHBIX YPaBHEHUH.

8. Pemienne  nUHEHHBIX ~ OJHOPOJHBIX  ypaBHEHUH C  TOCTOSIHHBIMHU
KodhhUIeHTamMH.

9. Pemenne  NMHEWHBIX  HEOJHOPOAHBIX  YPaBHEHMH €  TOCTOSHHBIMU
ko3 purmeHTamu.

10. 3amuch BEKTOpHOW (OPMBI JJIT HOPMAJIBHOW CHCTEMBI OOBIKHOBEHHBIX
g depeHInanbHbIX ypaBHEHUH.

11. CtpykTtypa pereHns HOPMaJbHON CUCTEMBI OOBIKHOBEHHBIX
g depeHInanbHbIX ypaBHEHUH.

12. Pemenne HOpPMambHOW CHCTEMBI OOBIKHOBEHHBIX AU(depeHIINaTEHBIX
YPaBHEHUI METOJIOM UCKJIIOUEHUS.

13. Pemenue HOPMAaJIbHBIX CUCTEM JIMHENHBIX OJTHOPOJTHBIX
nuddepeHnranbHbIX ypaBHEHUN C TOCTOSSHHBIMU KOA(D(OUIIMEHTAMH.
14. Pemienue HOPMAaJIbHBIX CUCTEM JIMHENHBIX OJTHOPOJTHBIX

mubdepeHnnanbHbIX  YPAaBHEHHM € TIOCTOSHHBIMU KOX(P(GUIMEHTaMH B CiIydae
JNEHUCTBUTEIBHBIX Pa3INYHbIX KOPHEW XapaKTEPUCTUUYECKOTO YPABHEHHS.

15. TIpoBepka YCTOMYUBOCTH peneHus CUCTEMBI JIMHEWHBIX
g depeHrnanbHbIX YpaBHEHUHN C MOCTOSSHHBIMU KO3 (QUIIMEHTAMH.

16. Pemienuie TMHEWHBIX YpaBHEHUH NIEPBOrO MOPSAIKA B YACTHBIX MPOU3BOAHBIX.

17. Pemienne 3amaun Komm ayis JNUHEHHBIX ypaBHEHUN MEpBOro MOpsaka B
YaCTHBIX IPOU3BOJHBIX MeTO0M Jlamambepa.

18. Pemenue 3amaunm Komm myis AUHEHHBIX ypaBHEHUH NEPBOrO MOpsIKa B
YaCTHBIX IPOU3BOIHBIX METOJIOM pa3/iesiCeHUs IEPEMEHHBIX.

19. Pemienne 3amaun Komm myis NWMHEHHBIX ypaBHEHUW TEPBOTO TMOPSIKA B
YaCTHBIX IPOU3BOJIHBIX MeToA0M Dyphbe.

20. Pemenue 3amauu upuxie B kpyre MmetogoM Dypoe.

21. PemieHue pa3HOCTHBIX YpaBHEHHI IEPBOTO M BTOPOTO MOPSIKA.

22. TlpoBepka HEOOXOAUMOTO YCIOBHS CXOUMOCTH.

23. BrimonHeHue ASMCTBUIA CO CXOIALUIMMHUCS PAIAMH.

24. IlpoBepka CXOIMMOCTH YMCIOBBIX PSAJOB C MOJOKUTEJIBHBIMU WIEHAMHU 1O

32



IIPU3HAKY CPABHEHUS.

25.

HpOBepKa CXO0ANMOCTHU YHUCIIOBBIX DPAJOB C IOJIOKUTCIIbHBIMU YJICHAMH I10

npu3Haky Jlanambepa.

26.

HpOBCpKa CXOAJUMOCTH YHUCJIOBLBIX PAAOB C IMOJOKUTCIIBHBIMHU YJICHAMMU II0

paaukaibHOMY Mpu3Haky Komu.

217,

HpOBCpKa CXOJUMOCTH YHUCJIOBLBIX PAAOB C ITOJOKUTCIIBHBIMHU YJICHAMMU II0

UHTErpagbHOMY Mpu3Haky Kormu.

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

[TpoBepka cXOAMMOCTH 3HAKOIIEPEMEHHBIX PsAIOB 1O Npu3HaKy JleiOHuma.
Haxoxaenue paanyca CXOQUMOCTH CTEIIEHHOTO psija.

Omnpenenenne 001acTH CXOAMMOCTH CTENEHHOIO Psza.

Pasnosxxenue ¢pynkuwmii B psig Teitnopa.

Brruncnenue 3HaueHui GyHKIMHI ¢ TOMOIIBIO CTETICHHBIX PSIOB.
Boluucienre npeaenos ¢ MOMOIIBIO CTENEHHBIX PSI/IOB.

Boluucienne onpeneneHHbIX HHTErPAJIOB C TOMOIIBIO CTEIIEHHBIX PSIOB.
Paznoxenue B psing @ypbe HENEPUOANUECKUX PYHKIUH.

[Tpumenenue npeodbpazoBanus Oypoe.

Pemenne 0OBIKHOBEHHBIX JUHEHHBIX AU(HEepeHInaIbHbIX YPaBHEHUN U UX

CUCTCM OIICPAIMOHHBIM MCTOAOM.

38.

Brraucnenue IIOTOKa  BCKTOPHOI'O I10JI41 qcpce3 OPUCHTHUPOBAHHYIO

ITOBCPXHOCTD.

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

Bbruncnenmne quBepreHuu BEKTOPHOTO MOJIS.

[IpoBepka CONEHONAATBHOCTH TOJIS.

Boruucnenue paboTbl CUIIOBOTO MOJIS.

Brrancnenmne mupKyIsiud BEKTOPHOTO TOJIS.

Onpenenenre poTopa BEKTOPHOIO MOJISI B I€KAPTOBBIX KOOPAUHATAX.
OnpeneneHre NOTEHIMAIA BEKTOPHOTO MOJIS.

3anuce TpagueHTa, IUBEPreHIMn U POTOPa BEKTOPHOIO MOJISI C MOMOIIBIO

oneparopa ['amunpToHa.

Bomnpocs! ass1 npoBepku ypoBHs o0yueHHocTH « BJIAJIETD»

quddepeHunaibHbie yPABHEHUS U CHCTEMBbI

. Pemutes quddepennmansaoe ypaBuenue I mopsiaka

x2dy = (y? + xy)dx

. Haiitu obiiee pemenne (o0muit uaTerpain) nugpepeHImanbHOro ypaBHeHUs

2
1y
/=L + 242
YT T
Haittu pemenue 3agaun Ko

y
y/ =2 =x% y1)=0
Pemnte nuHeitHoe nuddepennraibHoe ypaBHEHHE
y// + 9y = 6e3*,
Haiitu oOmee pemenue (o0muii uHTErpain) audepeHImaibHOro ypaBHEHHS

Hanucats npocreiiinyto popmyity n-ro 4ieHa 1no yKa3aHHbIM YJICHAM.

Lesglely
3'5'7' 9

. I/ICCHGI[OBaTB CXOOUMOCTD pPsijaa
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( )
71—1

8. HccnenoBaTh psja Ha CXOIUMOCTH (a0COJIOTHAS, YCIIOBHAS)
(="
— (n+1)3"

9. HaiiTu 06;1acTh CXOJIMMOCTH PsiJia
oo

Z n3"(x— 1"

n=1

10. HaiiTi 3aK0H IBYKEHHSI MATEPUATBHON TOYKH MAcChl M, €CJIM U3BECTHO, YTO
paboTa CUIIbI, JCHCTBYIOIIEH B HAIpaBICHUHU JBWKCHHS, TMPOMOPIHMOHAEHA MYyTH OT
HayaJia 3TOro ABMXKEHHS (K0d(PPUIIMEHT IPONOpIHOHATEHOCTH k).

11. Haitftu oOmiee pelieHue CHUCTeMbl JUHEHHBIX JudQepeHIraibHbIX
ypaBHeHu#l. Crenath MPOBEPKY HAMIEHHOIO PEIICHUS MOJCTAHOBKOM B HMCXOIHYIO
CUCTEMY YpaBHEHUH.

{x/ = 5x + 2y
y/ =2x+ 2y

12. Paznoxurts pynkuuio f(x) B psin @ypre B ykazaHHOM HHTepBajie. Brimucarsb
MOJIYYCHHBIM PSAJ M TPH TEPBBIX UYeHA Pa3loXeHUs oTaAenbHo. [loctpouts rpaduxu
bynxuun f(x) u ee npubmmkenns. f(x) =x—1 B uarepsaze (77)

13. Haiitu pemenuss auddepeHnnaIbHoro YpaBHEHHS, YAOBIETBOPSIONIETO
3a7IaHHBIM HAYaITbHBIM YCIOBHAM, HpI/IMeHﬂﬂ METO]1 OTIEPAIIMOHHOTO UCYHCIICHHUS.

y -y =te’,y(0)=1,y (0)=0.
14. HaiiTu MOTOK BEKTOPHOIO TMOJs F s HaMpaBJICHUU HOPMalu n yepes
MOBEPXHOCTh S TPEYroJabHUKA, BBICEKAEMOT0 KOOPAWMHATHBIMU IUIOCKOCTSIMU U3

MJIOCKOCTH, IPOXOIAIIeH uepe3 Touky P nepnenaukynsapHo Bextopy N .
F = (x—y)n(2,-3,1),P(1,2,3).
15. TIpoBeputh, SBIISCTCS JM BEKTOPHOE TMoJie F  TOTCHIMATBHBIM WU

COJICHOMIAJIbHBIM. B ciydae MOTeHIIMAaIbHOCTH 10JIsl £ HalTH ero moTeHIHa.
F= (5x + 6yz; 5y + 6x2; 5z + 6xY).
16. Pemmmth nuddepennuanbroe ypaBHeHue | mopsinaka
xJ1+y2+yy/\J1+x2=0
17. Haiitu obuiee pemenue (00muii uaTerpan) qudepeHnnanbHOro ypaBHEHUS
;_ 3y3 + 2yx?
- 2y2x + x3
18. Haiitu pemenue 3anauu Ko
y
yl =2 =x% y) =0
19. Pemuts nuHeiHOe nuddepeHnranbHOoe YpaBHEHUE
y 3
y/ ———=x"+2x y(-1) =
20. Haiitu obmiee pemnienue (o0mmii uHTErpain) aud@epeHuaabHOro ypaBHEHUS
21. Hamucatp npocreiiinyto (GopMyiy n-ro 4ieHa 1o yKa3aHHbIM YICHAM.
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Liiilily
2 4 6 8
22. HccnenoBaTh CXOUMOCTD psijia

S n2 45
).
n=1

23. HccnemnoBath CXOAUMOCTD psaa

o

3n?
2n* +1
n=1
24. Tlpm xakux 3HaueHusx p u3 MHOXkectBa {0,1,2,3,4,5} 3amaHHbld psjg
CXOJIUTCS YCIIOBHO?
> (—1)"2n
3nP +5
n=1

25. HccnenoBath psa Ha CXOAUMOCTH (a0COTIOTHAS, YCIIOBHAS)
C (D"
—vn + 1

26. Haiity 0671aCTh CXOUMOCTH psiia
(o]

27. Haiitu oOmee pemnieHUE CUCTEMbl JIMHEHHBIX  JauddepeHnnanbHbIX
ypaBHeHu#l. Crenath MPOBEPKY HAMIEHHOIO PEIICHUS MOJCTAHOBKOM B HMCXOIHYIO
CHUCTEMY YPABHECHUM.

{x/ = 2x + 3y
y/ =x+2y

28. Paznoxuth Qyskiuio f(x) B psg Oypbe B yKa3aHHOM MHTEpBasie. BeimucaTth
MOJTyYEHHBIM PSA U TPH MEPBBIX WIEHA pas3lokeHus oTaenbHo. [loctpouts rpaduxu
dyukiun f(x) u ee mpudmwkenus. f(X) = -X B uaTEpBaNe (-11).

29. Haiftu pemenus auddepeHInanTsHOT0 YpaBHEHHS, YAOBIETBOPSIONIETO
3aJJaHHBIM HAYaJIbHBIM YCIIOBHUSM, TIPUMEHSISI METO]I OTIEPAIIIOHHOTO HCUUCIICHUS.

v/ -yl =tef, y0)=1,  y/(0)=0.
30. IIpoBepuTh, SBIAETCS JHM BEKTOPHOE IMoje [ MOTEHIMATbHBIM WIIH

COJICHOMAAJIbHBIM. B CJIydac IMOTCHIMUAJIbHOCTH I10JIA F naiitu ero IIOTCHOHUAJI.

5 2
F=(yz—xy;xz— x? + yz?; xy + y%2).
2 KYPC 4 CEMECTP

BOITPOCHI U151 DK3AMEHA

Bomnpocs! 51 npoBepkn ypoBHs o0yueHHocTH «3HATD»
1. IlpenmeT v OCHOBHBIE ONIPEEIEHUS TEOPUN BEPOSITHOCTEM.
2. Kmaccuueckoe  ompeneneHue  BeposTHOCTH. (CBOWCTBAa  BEPOSTHOCTH,
BBITEKAIOIINE U3 KJIACCUYECKOT0 onpeneneHus. [lpumepsi.
3. CratucTudeckoe OmpeaeeHne BEPOSTHOCTH, €ro OCOOEHHOCTH M CBS3b C
KJIACCUYECKHUM OITPEIEIICHUEM.
4. TlonHast rpynma HECOBMECTHBIX COOBITUM, IPOTHUBOIOJIOKHBIE COOBITHS,
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CBONMCTBA UX BEPOSITHOCTEM.

5. 3aBUCHMBIE M HE3aBHCHMBIE COOBITHS. YCJIOBHbIE U  0€3yCIOBHbBIC
BEPOSITHOCTH.

6. Teopembl yMHOXEHMSI BEPOSITHOCTEH.

7. Teopembl C10KEHHSI BEPOSITHOCTEM.

8. ®dopmyna nosHOM BeposaTHocTH. Dopmyia baiieca.

9. KomOuHaropuka: pa3MelIeHHUs, COYETaHus, IEepecTaHOBKU. Pa3merieHus,
COUYETaHUs U IIEPECTAaHOBKHU ¢ MOBTOpeHUAMHU. [Iprmepsl.

10. CnyuaiiHple BEJMYMHBI M CllydyailHble cOObITHS.  JluckpeTHble WU
HEIPEPBIBHBIE CITyYailHbIE BEIMYUHBI.

11. 3akoH pacnpeneneHus CIy4aifHON BETMYUHBI U CLIOCOOBI €T0 3a/1aHHUS.

12. YucnoBble XapaKTEPUCTUKH CITyYalHBIX BEJIMYHUH.

13. HavanbHble U IeHTpaIbHbIE MOMEHTHI.

14. AcummeTpus U 3KcCUECC.

15. MaremaTuueckoe OKUAaHUE CIIyYailHOW BETMYMHBL. Ero CMBICI U TPUMEPBI.

16. CaoiicTBa MaTeMaTHYECKOTO OKUIAHMUS.

17. ducnepcust U cpenHee KBaJpaTHUECKOE OTKJIOHEHHE CIy4yailHOW BEJTMYMHBI.
Wx cMmbIcit 1 mpuMepsl BbrauciieHus. @opMyiisl 171 BBIYUCIIEHU aucnepenn. CBoiicTBa
JTUCIIEPCHH.

18. MaremaTnueckoe OXHJaHUE, MJUCIEPCUs U CpeAHee KBaJpaTHYeCKOe
OTKJIOHEHHE YaCTOTHI U YaCTOCTH.

19. ®opmyna bepuymmm. bunomuansHoe pacnpenencuue. HauBeposiTHeiiee
YHCJIO NOSIBJICHUI COOBITHS.

20. ®opmymna Ilyaccona. 3akoH pacnpeneseHus BEPOSITHOCTEH PEAKUX COOBITHIMA.

21. T'mmepreoMeTpuvecKoe pacrpeaeieHue.

22. PaBHOMEpHOE pacrpesieicHHeE.

23. HempepbIBHBIE CITyJailHbIC BEIIMYUHBI.

24. Jluddepennmanbruas u uHTErpaibHas GYHKIIUN paclpeieseH ], UX CMBICT U
CBSA3b MEXIY HUMHU.

25. BeposiTHOCTh TIOMAJaHUs CIy4yaHOW BEJIWYWHBI B 3aJaHHBIM WHTEPBAL
BeposATHOCTH TOrO, 4TO HENpEpBIBHAS ClIydaiiHas BEIMYMHA NPUMET TOYHO 33JaHHOE
3HAYCHHE.

26. HopmanbHoe pacnpenenenue. [110THOCTh HOpMaTBbHOTO pacHpeeICHUs U e
cBoiicTBa. DyHKUHUS pPaCIpPENeNeHUss HOPMAIbHO PACIHpPEICIICHHOW CIIy4allHOM
BEJTUYMHBI.

27. HopMupoBaHHO€ (CTaHIapTHOE) HOPMAIBHOE pacpeIesICHHE.

28. @yukuus Jlannaca: rpaduk, CBOMCTBA, TAOJIHULIBI.

29. BeposTHOCTH  TOMajaHUsi HOPMAJIbHO  PACHPENCIICHHOW  CilydalHOMN
BEJIMYMHBI B 33IaHHBIA HHTEPBAJI.

30. BeposiTHOCTH 3a/IaHHOTO OTKJIOHEHUSI HOPMAJIbHOM CIy4yallHON BETMYUHBI OT
CBOEro MareMaTuyeckoro oxxuaanus. [IpaBuio Tpex curm.

31. JlokanpHas Teopema Jlamnaca.

32. HurerpanpHas Teopema Jlamnaca.

33. 3akon Oonpmux uucen. [lonstue o teopeme YUeOnimeBa (00muii ciydaid).
3HadeHue TeopeMbl YeOnIena.

34. 3akon 6onbmux yucen. Teopema bepuymnu.

35. TloHsATuHe 0 HeHTpaIbHOU MpeneabHoN Teopeme JIsmyHoBa.

36. IIpeameT u OCHOBHBIE 3a/1a4ull MATEMAaTUYECKOW CTATUCTHUKH.
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37. Bapuauuonusie psasl. Bunel Bapuanmu. ['paHuilbl UHTEpBaJOB B
BApUAIIMOHHBIX PsiJiax, BEIUYMHA HHTEepBasia. HakomIeHHbIE YacTOTHI.

38. I'paduueckoe n300pakeHNE BapUAIIMOHHBIX PSIOB.

39. Yucnossie XapaKTEepUCTUKU BAapUALIMOHHOTO pAana. Cpennsis
apudMeTnyecKas U ee CBOMCTBA, MO/Ia U MEJIMaHa.

40. IlokazaTenu paccessHUS: BapHAIlMOHHBINM pa3Max, IUCIEpPCHUsi, CTaHJIapPTHOE
OTKJIOHEHHUE, KO3 (PUIIMEHT BapHUaLIUH.

41. OCHOBHbBIE TIOJIOKEHUSI TEOPUM BBIOOPOYHOrO MeTona. ['eHepanbHas
COBOKYIHOCTb U BBIOOPKA.

42. 3aKkOoHBI pacrpeaeneHusl, NPUMEHAEMble B MaT€MaTHYECKOW CTAaTHUCTHUKE:
pacnpenenenus y 2 , Cterogenta, [Tupcona.

43. CratucTHYECKHE OIICHKM IMapaMeTpoB pachpeneneHus (CyIHOCTh TEOpUuu
OLICHHMBAHUSA): HECMEILIEHHOCTb, COCTOSTEIILHOCTD, 3()(PEKTUBHOCTD OLICHOK.

44, ToueuyHble OIICHKA: BBIOOpOYHAS  CPEAHSSA, JUCIIEPCUS,  CpeaHee
KBaIpaTUYECKOE OTKIIOHEHHE.

45. ToueuHas OIlEHKA FeHEPaNIbHOM CpeiHEel TT0 BBIOOPOYHON CPETHEH.

46. ToueuHas oreHkKa reHepaigbHOU nucnepcud. “HcmpaBieHHble” BBRIOOpOUYHAs
JUCIIEPCHS U CpETHEE KBAIPATUUECKOE OTKIIOHEHUE.

47. VntepBanbHble OlleHKU. TOYHOCTh OlleHKH. JloBepUTENbHasI BEPOSATHOCT.

48. JloBepUTenbHBIE WMHTEPBANBI Ui OLEHKM HEU3BECTHOTO  3HAYCHUS
TE€HEPaJIbHOM CPENHEN U TEHEPAIBHOM JT0JIH.

49. CratucTrueckas MpoBepKa IHIOTE3.

50. Cratuctuueckas THUIIOTe3a: TMapamMeTpudeckas H HemapaMeTpUuecKas;
HYJIEBas U alIbTEPHATUBHAS.

51. Ommoku I u Il pona.

52. YpoBeHb 3HAUUMOCTH M MOIIIHOCTHh KPUTEPHUSI.

53. Craructuueckuii KpuTepHuil NpOBEpKH HyJeBOM rumnote3nl. Habmromaemoe
3HAYEHUE KPUTEPUS.

54. Kputnueckas o6nactb. O0macTh NPUHATUS TUNOTE3bl. KpUTHYeCcKkne TOYKH.
OTpICKaHNE OTHOCTOPOHHEHN U IBYCTOPOHHEW KPUTHUECKUX 00JIaCTEN.

55. OcCHOBHBIE 3TaIbl IPOBEPKH CTATUCTUYECKUX THIIOTES.

56. I'mnotresa ©0 paBeHCTBE BBIOOPOYHOW CpeaHEH W THIMNOTETHYECKON
TEHEPAJIbHOM CPEHEM HOPMAaJbHOM COBOKYIIHOCTA IPU HM3BECTHOM W HEU3BECTHOU
T€HEPAJIbHOM JUCTIEPCHUM.

57. I'mmore3a o0 paBeHCTBE HaOMOJaeMOM OTHOCUTEIBHOM YacTOThl U
TUIOTETUYECKON BEPOSITHOCTH MOSIBJICHUS COOBITHS.

58. T'mnotesa o paBeHCTBE A0J€H MPU3HAKA B IBYX COBOKYITHOCTSIX.

59. T'umore3a o0 3akoHE pacmpeAesieHusl ciaydaiHol BenmuuuHbl. Kputepuit
cornacus [Iupcona.

Bonpocs! pist npoBepku ypoBHsi 00yueHHOCcTH «Y METD»
1. Berunciienne BEPOATHOCTEH  COOBITUHA €  TOMOIIBIO  KJIIACCHYECKOTO
OTIPENICIICHHUS.
2. Bbluucienue BeposSITHOCTEM COOBITMM C  TMOMOIIBIO  CTATUCTUYECKOE
ONPENIECIICHHS] BEPOSITHOCTH.
3. BpruucieHue reoMeTpruueCKUX BEpOSITHOCTEH COOBITHIA.
4. BpluncneHue BEpOSITHOCTEH COBMECTHBIX U HECOBMECTHBIX COOBITUH.
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5. Brruncnenue BeposSTHOCTEN 3aBUCUMBIX M HE3aBUCHUMBIX COOBITHI. Y CIOBHbBIE
1 0€3yCIIOBHbBIE BEPOSTHOCTH.

6. [Ipumenenue Gopmysibl MOTHOM BEPOSATHOCTH.

7. Tlpumenenue popmyisl baiieca.

8. IlpuMeHneHrne KOMOMHATOPHBIX (GOPMYI ISl TTO/ICUETa KOJIMYECTBA DJIEMEHTOB
BBIOOPKH.

9. 3apanue 3akoHa pacnpeeIeHUs CIIy4ailHOM BEJIUYUHBI.

10. Brpruncnenue 4ucioBbIe XapaKTEPUCTUK TUCKPETHBIX CIyYalHbIX BEJIMYHMH.

11. BpluncneHue YUCIOBbIE XapaKTEPUCTUK HETIPEPHIBHBIX CIYYANHBIX BEJTUUHH.

12. Boruncnenue HauadbHBIX U HEHTPAIbHBIX MOMEHTOB CITyYailHBIX BEJIMYMH.

13. Brramcnenne acuiMMETpHs U IKCIIECC.

14. BpruncieHne MaTeMaTUYECKOTO 0KHIaHUS CITy4YaiHON BEJTUYHHBI.

15. BpluncneHue JUCIEPCUU W CPEOHEro KBaJIpaTHYECKOro OTKIOHEHHUS
CIIy4ailHOW BEJIUYUHBL.

16. Brrumncnenue BepositHocTel o hopmyne bepuymm.

17. OnpeneneHue HaMBEPOSITHEUIIETO YKCIa MOSBJICHUN COOBITHSL.

18. Brruucnenue BepositHocTel 1o popmyie I[lyaccona.

19. [IpumeHeHue 3aKoHa pacnpeaeeHus] BEpOSATHOCTEN PEIKUX COOBITUH.

20. IIpuMeHeHue runepreoMeTpuIecKoro pacipeaesieHusl.

21. Vcnionbp3oBaHME paBHOMEPHOTO PACIPEICIICHUS.

22. Tloctpoenue auddepeHnmaabHON U HHTETpaIbHOM PYHKIIUN pacipeaeaeHus
HEMPEPHIBHBIX CITyYailHBIX BEIUYHH.

23. HaxoxnaeHue BEpOSTHOCTH TIOTIAJaHMs CIIyYallHOW BETWYHMHBI B 3aJIaHHBIN
MHTEpBaJ.

24. OmpepneneHue BEPOSITHOCTH TOTO, YTO HEMPEPHIBHAS Cly4yailHas BETWYHHA
MPUMET TOYHO 33JaHHOE 3HAUYCHHE.

25. IIpuMeHeHHEe HOPMATLHOTO PACIIPEICICHHUS.

26. HaxoxaeHue TUIOTHOCTH HOPMaJIbHOTO pacIpeIeIICHUS.

27. Tloctpoenune GyHKIMM paclpenesieHuss HOPMAJbHO  PpaclpeeieHHON
CIIy4allHOW BEJINYUHBL.

28. Ilpumenenue HOPMUPOBAHHOTO (cTaHmapTHOTO) HOPMAaJIbHOTO
pacnpeneneHusl.

29. UccnenoBanme ¢ynknuu Jlammaca: mocTpoeHue rpaduka, ompeneieHue
CBONCTB.

30. BpiunciieHre BEpOSTHOCTH TOMaJaHUs HOPMAJIbHO  paclpe/eeHHON
CJIy4allHOM BEJIMYMHBI B 3alaHHBIN UHTEPBAJ.

31. Omnpenenenne BEpOSTHOCTH 3aJaHHOTO OTKJIOHEHUSI HOPMaJIbHOM CiTydalHOM
BEJIMYMHBI OT CBOETO MaTeMaTHYECKOT0 OKuaaHus. [IpumMeHenue npaBuia Tpex CUrM.

32. IlpumeHneHue JokaibHOM TeopeMbl Jlammaca.

33. IIpumeHnenue uHTerpaibHoit Teopemsl Jlammaca.

34. Ilpunoxenus 3aKkoHa OOJNBIIUX YHCEIL.

35. Ilpumenenue Teopembl Uebnimena.

36. Ilpumenenue reopemsl bepuymnu.

37. IlpumeHeHue LEHTPATLHOM NMpeAenbHOM TeopeMbl JIsmyHoBa.

38. IlocTpoenue BapuallmOHHBIX PSIAOB.

39. I'paduueckoe n300pakeHne BapuallMOHHBIX PSIOB.

40. HaxoxeHue 4YHCIOBBIX XapaKTepUCTHK BapuanumoHHOro psga. Cpensss
apudMeTnyecKas U ee CBOMCTBA, MO/Ia U MEJIMaHa.
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41. OmnpeneneHue nokazaTeieil paccessHus: BapUaMOHHBIA pa3Max, AUCHEPCHUs,
CTaHJIaPTHOE OTKJIOHEHHE, KOAPPUIIMEHT BapUaIiH.

42. HaxoxJieHHe TOUYEUYHBIX OIIEHOK BbIOOpPOYHAs CpPedHsisl, NUCIIEPCHUsi, CpeIHee
KBaJpaTUYECKOE OTKIIOHEHHE.

43. BpruucieHue TOYEYHOM OIGHKH TeHEepaJbHOW CpEIHEW 110 BBIOOPOUHOM
CpEIIHEN.

44. BpluucieHue TOYEYHOW OIEHKH TeHepalbHOW Jucriepcuu. Beruucienue
UCIIPaBJICHHBIX BEIOOPOYHOM TUCTIEPCUU U CPETHETO KBAPATHUECKOTO OTKIOHEHUSI.

45. OmnpeneneHre NHTEPBATbHBIX OLIEHOK.

46. HaxoxxneHue JOBEPUTEIBHBIX WHTEPBAJIOB [JIsl OICHKHM HEU3BECTHOTO
3HA4YEHUS TEHEPAIbHON CPENHEN U TEHEPAIIBHOU JTOJIH.

47. Omnpenenenve KPUTHUECKON 001acTH, 00IaCTH IPUHATHS THITOTE3bI.

48. OmnpeneneHre KPUTHUECKUX TOYCK.

49. OTpIcKaHHE OTHOCTOPOHHEHN U IBYCTOPOHHEH KPUTHUECKUX 00IacTel.

50. IIpoBepka THIOTE3BI O PABEHCTBE BHIOOPOYHOW CPEAHEH M THIOTETHYCCKON
TEHEPAJIBHOM CpEAHEH HOPMAJIBHOM COBOKYIIHOCTH IIPU W3BECTHOM M HEU3BECTHOM
IE€HEPaJIbHOMN JUCIIEPCUN.

51. IIpoBepka runores3sl O paBEHCTBE HAOJI0Ia€MOM OTHOCUTENIBHON YacTOThl U
TUIIOTETUYECKON BEPOSTHOCTHU MOSIBICHUS COOBITHSL.

52. IlpoBepka runotessl O paBEHCTBE J10JIEH MMPU3HAKA B ABYX COBOKYITHOCTSX.

53. IlpoBepka TruMOTE3bl O 3aKOHE paclpeAciieHus] CIy4yailHOW BEIMYUHBI.
Kpurepnit cornacusa [Iupcona.

Bomnpocs! ags1 npoBepku ypoBHs o0yuyeHHocTH « BJIAJIETD»

1. Ha cranuuto mpudsuin 10 BaroHoB pa3Hoil nmpoaykuuu. BaroHel nmomeyeHsl
HOMEpPaMH OT OJHOro A0 JjAecsaTH. HalWTu BEpOATHOCTH TOTO, YTO CPEeAHu ISTH
BBIOPAHHBIX ISl KOHTPOJIBHOTO BCKPBITUSI BArOHOB OKAXKYTCSl BArOHBI C HOMEPAMH 2 U
5?

2. JIBa mpusTeNns YCIOBWIHCh BCTPETHTbCS y KuHOTearpa «Poccus»,
JOTOBOPHUBILHCH TOJIBKO O TOM, YTO KaXX/IbIi ABJISIETCS Ty/la B MOMEHT BPEMEHH MEXIY
18 u 19 vacamu u xaet B TeueHue 15 munyt. Eciin oiuH U3 Apy3el K 3TOMY BPEMEHHU
elle HEe MPUIIET WIIM YK€ YCIIEeNl YWTH, BCTpeYa HE COCTOUTCA. HalTu BEPOSTHOCTH
TOTO, YTO BCTPEYA COCTOUTCS.

3. KakoBa BepOATHOCTb, UTO MpPH CIy4allHOM paCHOJOKEHUU KyOMKOB, Ha
koTophix Hanucanbl OykBbl C, U, M, b, JI, ¥V, Il nonyuutcs cnoso a) «MMITYJIBCy; 0)
«ITYJIBCy.

4. KakoBa BEpOSITHOCTb, YTO MpPHU CIYyYaHOM paCHOJIOKEHUH KyOWKOB, Ha
KoTophix HanmucaHbl OykBel O, O, O, M, JI, T, K nonyuutcs cioBo « MOJIOTOK»?

5. B mudt 9-stakHoro goma BXOAAT 4eTbipe yenoBeka. KakoBa BepoOSITHOCTH
TOTO, UTO OHU BBIMIYT: a) HA Pa3HBIX ATaxax; 0) Ha OJHOM 3Taxe?

6. Cpenu 25 CTyIEHTOB, U3 KOTOpPbIX 15 NeByIIEK, pa3bIlPbIBAIOTCS YEThIPE
ousera B KHHO, NMPUYEM KaXKIbl MOXET BBIUIPaTh TOJbKO oAuH Owmner. Kakosa
BEPOATHOCTH TOTO, UYTO Cpelu obnagateneii Omiera OKaXXyTcs: a) YeThIpe FOHOLIH; 0)
TPH I€BYLIKH U OJIMH FOHOIIA?

7. B marasune umerorcsa 30 teneBu3opoB, npuueM 20 U3 HUX UMIOPTHBIX. Halitn
BEPOSITHOCTh TOTO, YTO CPEAM 5 MPOJAHHBIX B TEUYEHHE JHS TEIEBU30POB OKAXKETCS
O0oree 3 UMIOPTHBIX TEJIEBU30POB, MpeEAIoiaras, 4ro BEpPOSTHOCTH TMOKYIKH

TCJICBU30POB Pa3HbIX MAapPOK OJMHAKOBEI.
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8. Haiitu BeposATHOCTH TOTO, YTO TOYKA, OpOIIECHHAs Hayaady B KBaApaT CO
cTtopoHoii 10 cM, monageT Takxe B KPYyT, BIUCAHHBIN B 3TOT KBaApar.

9. llpu crtpenbOe W3 BUHTOBKM OTHOCHUTEIbHAs YacTOTa TMOMAJaHUsi B IEJb
okazaiachk paBHoi 0,85. Haiitu yucio nomajgaHuii, eciau Bcero 0buio mpoussenaeHo 120
BBICTPEJIOB.

10. B maptuu u3 100 nmeranelt OoTAen TEXHUYECKOTO KOHTPOJISI OOHAPYXKHII 5
HECTaHJApTHBIX Jeraned. YeMy paBHAa OTHOCHUTENbHAs 4YacTOTa TOSIBJICHUS
HECTaHJAPTHBIX JeTaneu?

11. B marazune umerorcsa 10 TeneBU30poB, U3 KOTOPHIX 2 HeUCHpaBHBIX. HailTu
BEPOSATHOCTh TOTO, YTO CPEOU HAyraj B3SITHIX 3 TENeBU30pPOB OyAeT XOTs Obl OAMH
HEUCITPABHBIM.

12. Bpomeno nBe urpanbHbie KOCTH. HaliTh BEpOATHOCTH TOTO, UTO BBINAJa XOTS
OBI OJTHA IIIECTEPKA.

13. B xopobke 12 kapanpamieii, 5 U3 HUX TPOCTHIE, OCTajbHBIC IBETHHIC. U3
KOpOOKU JIBaXJbl OEpyT MO OJHOMY KapaHJalry, He BO3Bpaias ux oOpatHo. Halitu
BEPOATHOCTh TOTO, YTO BO BTOPOM pa3 U3 KOPOOKH JOCTaJIM L[BETHOW KapaHJalll, €Cliu
NEPBBINA pa3 ObLT U3BJICUEH a) IPOCTOM; O) IIBETHON KapaHall.

14. BepossTHOCTH TOTO, YTO CTYAEHT CAACT 3K3aMEH 10 SKOHOMHUYECKOH TeOopuH,
paBHa 0,8; no maremaruke — 0,7; mo ayxoBHoU Kynbrype — 0,9. HaitTu BeposiTHOCTH
TOT0, YTO CTYJEHTOM OYIYT CAAHBI: @) TOJIBKO SK3aMEH [0 MaTeMaTuKe; 0) TOJIBKO OJUH
HK3aMEH; B) [0 KpaliHEe! Mepe J1Ba 3K3aMEeHa; T') XOTs Obl OJJUH 3K3aMEH.

15. M3 monHOM Kojonabl KapT (52 nucTa) OAHOBPEMEHHO BBIHUMAIOT YETHIPE
KapThl. HailT BEpOATHOCTH TOTO, YTO CPEAM 3THUX YETHIPEX KapT OyJeT XOTs Obl OJHA
OyOHOBAasl MJIM OJTHA YEPBOBAsI KapTa.

16. HaitfTu BepOSATHOCTh TOPKEHUS MW TPH 3aIMOBON CTpenbde Tpems
OPYAUSIMH, €CIIM BEPOATHOCTH NOPAXKEHUS Lenu opyausmMu passsl 0,9, 0,8 u 0,7.

17. BeposTHOCTh OOCITYKMBaHUSI KJIMEHTAa OJHUM OIEpPALMOHUCTOM B OaHKe
paBHa 0,6. Kakoe MUHUMAaJIbHOE YHUCJIO OMEPAlMOHUCTOB JIOJDKHO padoTaTh B OaHKeE,
9TOOBI BEPOSATHOCTH OOCTY>KUBaHUS KiueHTa Oblia He meHee 0,957

18. Ha aBT03aBOJ MOCTYNMalOT JABHUraTeld OT TPEX MOTOPHBIX 3aBoji0B. OT
nepBoro 3aBojga moctynuiao 10 aBurareneid, or BTOporo — 6 U OT Tperbero — 4
nBuratens. BeposTHocTH 0€30TKa3HOM paboOThl ATUX JBHUrareileil B TEUCHUE
rapaHTuiiHoro cpoka cocrasisier 90%, 80% wu 70% coorBercTBeHHO. Haiitn
BEPOSITHOCTh TOTO, YTO &) YCTAHOBJICHHBI HA MAIMHE JIBUTaTeIh OyAeT paboTath 0e3
ne(deKTOB B T€YEHUE TAPAaHTUMHOTO Cpoka; O) mpopaboraBiuuii 0e3 AedexTa IBUraTelb
U3TOTOBJIEH HA BTOPOM 3aBO/JI€; Ha TPEThEM 3aBO/Ie?

19. JIBa cTpenka HE3aBUCHMMO IpPYr OT Jpyra CTPEISIOT IO OJHOW MHIICHH,
Jenasi KaxJblil 10 OZHOMY BBICTpeny. BeposSTHOCTH momajiaHus B MUIIEHb MEPBBIM
ctpenkoM pasHa 0,8, BropeiM — 0,6. Ilociie cTpenbObl B MUlleHM OOHapyKeHa OfHa
npobouHa. HailTu BEpOSITHOCTH TOTO, YTO 1[€Ib NOpPaXKEHA MEPBBIM CTPEIKOM; BTOPHIM
CTPEIIKOM.

20. CryaeHT 3HaeT OTBETHI Ha 15 sk3aMeHanMOHHBIX OmieToB u3 20. B kakom
cllydae OH HMMEET OOJBIIYI0 BEPOATHOCTh CAATh HAK3aMEH: €CIIM OH HJAET C/IaBaTh
MEePBbIM WJIA BTOPHIM?

CayyaitHas BenuunHa X 3a7aHa QyHKIMEW pacrpeaeneHus:
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0 npu x<—

A NN

NN

F(x) =1c(sin(x)+1) npu —%<x

V4
1 npu x>—=
P 2

TpeOyetcsi: a) HAUTH TJIIOTHOCTH BEPOSTHOCTH, KOAX((UIIMEHT ¢ U MOCTPOUTH
rpa@uKd COOTBETCTBYIOIIUX (YHKIMKA; ©) HAWTH MaTeMaTH4eCKoe OXHIaHUE U
JTUCIIEPCUIO CIIy4allHOM BEJMYMHBI X ; B) OMNPEAEIUTh BEPOSTHOCTH TOIO, YTO

o T
ClIydanHasa BCIMYHHA IIOIIAJICT B IIPOMCIKYTOK |:O,Z:| .

21. 3agana HempepbIBHas cioy4yaiiHas BeJIWYMHA X  CBOEH IUIOTHOCTBIO
pacrapeaeaeHus o(x) -

A-cos(2x) npu —%Sxﬁ%

p(x) = L
0 npu x| >—
pu x>

TpeOyetcsi: a) ompenenutb KO3IPGUIUEHT A U MOCTPOUTH TpaduK MMIOTHOCTU
pacnpenenenus; 0) HalTh (QYHKIMIO pacrlpenereHusi U IMOCTPOUTh €€ Tpaduk; B)
OTPENEIUTh MAaTEMATHYECKOE OXKUJAHUE U JUCIEPCHUIO CIy4ailHOW BEJIMYMHBI X ; T)
OTPENEIUTh BEPOATHOCTh TOTO, YTO CIIydailHas BEJIMYMHA X TIOMAJEeT B HMHTEPBAJ

£

22. Mara3uH TpOM3BOIUT TMPOJAXKY MYKCKHX KOCTIoMOB. [lo maHHBIM
CTaTHCTUKH, paclpeielieHre Mo pa3MepaM SIBISETCS HOPMAIBHBIM C MaTeMaTHUECKUM
OXKUJAHUEM U CPEIHUM KBaJpaTHUECKUM OTKJIOHEHHEM, COOTBETCTBEHHO paBHBIMH 50
U 2, HAWTU: a) BBIPAKEHUE TUIOTHOCTH BEPOSITHOCTH M (QYHKIIUU pacTpeaeNeHUs AJis
pa3MepoB KOCTIOMOB; 0) noiu KocTioMoB 48 — 50 pa3mepoB, KOTOpbIE HYKHO
MPeayCMOTPETh B 00IIEM 00beMe peanu3aluu; B) cHOPMyIMpPOBaTh MPABUIIO «TPEX
CUTM» ISl TAHHOW CJIYYalHOW BEJIMYUHBI.

23. Tloe3n cocroutr m3 100 BaroHoB. Macca KakJoro BaroHa — clydaiiHas
BEJIMYMHA, pAaCIpe/IelIeHHas 10 HOPMAJIbHOMY 3aKOHY C MAaTEMaTHYECKUM OXHUJaHuEe 65
T. U CPEIHUM KBaJpaTUYHBIM OTKJIOHEHHEM 0,9 T. JIOKOMOTHB MOXET BE3TH COCTaB
maccoil He Oosiee 6530 T., B IPOTUBHOM Ciyyae HEOOXOJWMO MNPUIEIUIATh BTOPOU
10okoMOTHUB. HailTh BEpOSTHOCTH TOTO, YTO BTOPOU JIOKOMOTHB HE MOTPEOyeTCS.

24. Ilyctb urpanbHas KOCTh noaOpacsiBaetcs 15 pa3. Hailtu HauBeposTHeliee
YHCJIO MOSIBJICHUH MIECTEPKHU U BEPOSTHOCTh 3TOTO YUCIIA.

25. CkoJIbKO pa3 HeoOXOAMMO MOAOPOCUTH WIPAlIbHYI) KOCTb, YTOObI
HaMBEPOSATHEHNIIEE YHUCIIO MOSIBICHUI MIECTEPKU paBHsIOCH 10.

26. B cpemneM 5% mOTepeHBIX OWIIETOB SBISIETCS BBHIMTPHIIHBIMUA. KakoBa
BEPOSATHOCTb, UTO CPEU KYyIUICHHBIX 10 OMJIETOB OKaXKyTCsl BHIMTPBIIIHBIMU @) OT JIBYX
10 4YerbIpex; 0) He MEHbIIEe [BYX; B) HaumbOojee BEPOSTHOE YHWCIIO BBIMTPHIIIHBIX
ouneToB?

27. B mopty kaxzable CyTKH C BEpOSTHOCTHIO 20% MOXXET MOSBUTHCA OIHO
OoJbIerpy3Hoe CyaHO. BeposTHOCTh MosBIeHUs O0JIee OJJHOTO Cy/IHA B TEUEHUE CYTOK
npeHeOpexuTeNbHO Mana. KakoBa BEpOSITHOCTh TOTO, YTO 3a CEHTSIOpb MECSIl MOPT
MOCETST He 00Jiee YEThIPEX CYJ0B?

28. Ha dakynwsrere By3a obyuaercs 1825 cryaentoB. KakoBa BEpOSTHOCTH, UTO
NEPBOE CEHTSOps SABISAETCS JHEM POXKICHUS OJHOBPEMEHHO TPEX CTYIEHTOB 3TOIO
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¢akynprera?

29. Kanmmunata B mymy ropoga N mompmepxuBaror 80% Hacenenus. B kakmx
Ipeaenax ¢ BEpOATHOCTbIO 95% HaxoIUTCsl YMCI0 MPOT0JIOCOBABILINX «3a» Ha BBIOOpax
KaHauaaTa, eciim yuciio uzoupareneit pasao 1 5000007

30. BeposTHOCTH TOrO, 4YTO J€TaNb cTaHaapTHa, paBHa 0,9. Haiitu: a) c
BeposATHOCTBhIO 0,9545 rpaHuibl (CHMMETPUYHBIE OTHOCUTEIBHO BEPOATHOCTH), B
KOTOPBIX 3aKJIIOUY€HA JOJs CTaHAAPTHBIX cpeau mposepeHHbIXx 900 neraneif; 0)
BEPOATHOCTh TOTO, YTO JOJS HECTAaHAAPTHBIX JeTalled CpeAd HHUX 3aKIouYeHa B
npenenax ot 0,08 1o 0,117

31. BeposTHOCTH TOTO, YTO AWJIEp, TOPTYIOMIMHA IEHHBIMA OymMaramu, mpojaacT
ux, paBHa 0,7. CKOJIbKO JOJKHO OBITh IIEHHBIX OyMar, 4ToObI MOXKHO OBLJIO yTBEPKAATh
¢ BeposATHOCTBIO 0,996, uTO OIS MPOJAHHBIX Cpeau HUX OTKiIOHUTCS oT 0,7 He 6oree,
yeM Ha 0,04 110 a0COII0THOM BeMYnHe?

32. 3 aKkoH pacrpeneseHus] BEPOSITHOCTEH AMCKPETHOW JABYMEPHOW CIydaitHOU
BEJIMYMHBI 3a/1aH TAOJIHILICH:

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: 3akoHbl pacmpenesieHuss BEpOATHOCTEH KOMHOHEHT X © Y,

MaTemaTrueckue oxumanus  M(X),

M(Y); naucnepcuun

KBaJipaTnueckue oTkiIoHeHus 0 (X), o(Y) KOMIOHEHT.

D(X),

D(Y) u cpennue

33. HaiiTu ycClOBHBIA 3aKOH pachpelesieHus M YCIOBHOE MaTeMaTU4YecKoe
OKHJlaHue cocTaBisiomed Y npu X= X;=1 nis AUMCKPETHOM ABYMEpPHOM CiydailHOMN
BCIIMYMHBI, 3aJaHHON TaOJIMIICH:

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

34. 3akoH pacnpeAeseHus] BEpPOATHOCTEH AMCKPETHOW IBYMEPHOU CiydyalHOMN
BEJIMYMHEI 3aaH TaOINLIEH:

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; kodhpureHT KOPPEJISIIUY; PSIMYIO

CpeaHeKBaApaTHIecKoi perpeccun Y Ha X.

35. CpenHee KBagpaTHYECKOE OTKJIOHEHHE Kaxkaoh u3 2500 He3aBHCHUMBIX
CIIy4alHBIX BEJIUYUH HE MpeBocxoAuT 3. OIEHUTh BEPOSATHOCTh TOTO, UTO aOCOJIIOTHAs
BEJIMUYMHA OTKJIOHCHHS CpeaHEero apuMeTHUYECKOTO OSTHUX CIyYalHBIX BEJIMYHUH OT
cpeaHero apu(pmMeTHyecKoro uX MaTeMaTUIECKUX OKHUJIaHui He ipeBocxoaut 0,3.
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36. CkolbKO HAJAO0 TMPOBECTH M3MEPEHUN JTaHHOW BEJIMYMHBI, UYTOOBI C
BEpOATHOCTHIO He MeHee (0,95 rapaHTupoBaTh OTKIOHEHHE CpeAHel apupMeTHYecKou
ATUX H3MEPEHUN OT HMCTUHHOTO 3HA4YeHMs] BEJIMYMHBI He Oosiee, yem Ha 1 (mo
aOCOJIOTHOM BEJIMYMHE), €CJIM CpeHEee KBAAPAaTUYECKOE OTKIOHEHHE KaXKIOro U3
U3MEPEHNUMN HE IIPEBOCXOIUT J.

37. CyrtouHasi MOTpPeOHOCTh SJIEKTPOIHEPTUU B HACEIICHHOM ITYHKTE SIBJISIETCS
CIIy4yalHOM BEJIMYMHOM, MaTeMaTHdeckoe okuaaHue kotopou paBHo 3000 kBt/gac, a
mucnepeusi coctabisger 2500. OueHuTh BEpOSTHOCTh TOTO, YTO B ONMXKaNIIME CYTKH
pacxo/1 AJEKTPOIHEPTHUHU B 3TOM HacelleHHOM ImyHKkTe O0yeT oT 2500 1o 3500 kBt/4ac.

38. C momoipio HepaBeHCTBa YeObllieBa OIEHUTH BEPOSATHOCTH TOTO, YTO
pPa3HHIIA MEXKIY YUCIOM YCIEXOB B 3TUX MCIBITAHUAX U CPEIHUM YHUCIOM YCIIEXOB HE
npesbicuTt 20.

39. B mpoaykmum mexa AeTand OTIMYHOTO KadecTBa cocTaBisioT 50%. [leramu
yKJIaJpIBatoTCsl B KOpoOkH 1o 200 mT. B Kaxa0i. KakoBa BEpOSITHOCTh TOTO, YTO YHCIIO
JeTanell OTIMYHOTO KauecTBa B KOpoOke otinudarbes oT 100 He Oosnee, ueM Ha 57

40. Mmeercs BbIOOpKA 3HAYCHUM clydailHOM BenmuuuHbl X: 2, 6, 12, 6, 6, 2, 6,
12, 12, 6, 6, 6, 12, 12, 6, 12, 2, 6, 12, 6 (n=20). Haiitu: 1) pacmnpeneieHue
OTHOCUTEJIBHBIX YacTOT; 2) SMIMPUYECKYIO (PYHKIUIO paclpenesieHus U MOCTPOUTh €€
rpaduk; 3) MOCTPOUTH MOJUIOH OTHOCUTENBHBIX YaCTOT.

B pesynprare 10 HE3aBUCHUMBIX W3MEPEHUN HEKOTOPOW CIIy4YalHOW BEIWYMHBI X,
BBIIIOJIHEHHBIX C OJIMHAKOBOW TOYHOCTBIO, MOJTYYEHBI ONBITHBIE TAHHBIE, IPUBE/ICHHbBIE
B TaOJIHUIIE.

X1 X2 X3 X4 Xs X X7 X Xy X10
1,9 1,8 2,0 2,1 1,7 2,3 2,0 2,1 1,8 1,9
[Ipeanonarasi, 4To pe3ysbTaThl U3MEPEHUN NOJYMHEHBl HOPMAJIBHOMY 3aKOHY
pacupeneneHuss BEPOSTHOCTEH, OLIGHUTh MCTUHHOE 3HadeHue X TMpu  I[OMOIIU
JOBEPUTEIILHOTO HMHTEpBaJia, TMOKPBIBAIOIIET0 WCTUHHOE 3HAYEHHE BEIUYMHBI X C
JNOBEPUTEIBHOM BEPOATHOCTHIO 0,95.

41. Otnen TeXHUYECKOTo KOHTpois mpoBepusi nm = 500 mapTuil OJHOTHUITHBIX
W3ACIUN U yCTAaHOBWJI, YTO YKCIO X HECTAHAAPTHBIX JETajed B OJHOW IMAPTHUH UMEET
AMIUPUYECKOE PACIPEAEIICHUE, IPUBEACHHOE B TA0IHIIE.

Xi 0 1 2 3 4 5
N; 50 45 35 14 4 2
X— YHCIO HECTAaHAAPTHBIX H3JCJIIMH B OJHOM MapTUH, N — KOJMYECTBO MMapTHUU,

COAEPKAIIMX X HECTAHIAPTHBIX U3ICIIUN.

Tpebyercs npu yposre 3naunmoctu ¢ =0,05 mposeputs rumoresy o Tom, uTo
ciyvyaiiHass BenuuumHa X (YMCIIO HECTaHAApPTHBIX U3AEIUA B OAHOM MAapTHUH)
pacnpeneneHna o 3akony Ilyaccona.

OueHo4YHBbIE CpeacTBa
OIIK-1. Crocoben pemaTe WHXEHEPHbIE 3aladd B MpodecCHOHAIBLHOU
JESITEIbHOCTH C HCIIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HAyK, MaTeMaTH4YE€CKOIro
aHau3a ¥ MOJICJIMPOBAHUSI.
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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 mponopiuu B cUCTEME (CHCTEMAX)

B) CHMMETPHIO U TAPMOHUIO B CUCTEME (CHCTEMaX)

3. Haiigute BCe NPaBUJIbLHO BbIYHMCJICHHbIC ONpeaeuTeJd (BbIOPATH
HECKOJILKO NMPAaBUJIbLHBIX OTBETOB):
)10 6)110)110)11 )10
11 11 0 0 00 10
4. Ilpomposkure gppasy: «KMHOKECTBO — ATO ...»
a) COBOKYITHOCTb KaKUX-THO0O OOBEKTOB
0) COBOKYITHOCTb 3JIEMEHTOB, KOTOPBHIE MOKHO POHYMEPOBATH
B) COBOKYITHOCTh CTPOK M CTOJIOIIOB
I') COBOKYITHOCTb YHCET

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

1 59 113
0 8 32 5|6

I'aycca nosyunsim marpuiy 0 0 7 glg |3HATHT,IaHHAS CHCTeMa:
0 00 0|11

a) UMEET €IMHCTBEHHOE PEILICHUE

0) nMeeT 6ECKOHEUHOE MHOKECTBO PEIICHUIN
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; +V/3; +2i

6) -2; +V3

c) +2;3
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n) -2; -3

7. VYkaxutre cnocodbl 3aganus (¢yHkuum: (BbIOpaTh HECKOJBbKO
NMPaBWIBHBIX OTBETOB):

a) MaTeMaTHIEeCKHMA

0) reoMeTpUUYECKUIT

C) OIepaTOPHBIi

1) aHAJTUTHYECKUN

¢) rpadpudeckuii

¢) TabnuuHBIN

8. VYkaxure mnpaBwibHO cGOpMYJMPOBAHHBIE OCHOBHbIE TeOpeMbl O
npenesax (BbIOpaTh HECKOJbKO NIPABUIbHBIX OTBETOB):

a) mpeaen CyMMBI IBYX (DYHKLIHI paBeH CyMMeE UX MPEEIoB

0) nmpezaen npousBeAeHUs ABYX (DYHKIIMI paBeH MPOU3BEICHUIO UX TIPEIEIOB

B) Mpefesl NpOou3BENEHUs NBYX (yHKUMH paBeH Mpeneay IpOU3BEIEHUS HX
IPOU3BOIHBIX

r) npeaen ApoOM paBeH IMpenenay MNPOU3BOJHOM YHUCIUTENS, IEIEHHOMY Ha
npeses MPOU3BOJHON 3HAMEHATEISI, €CIIU IIPEAEI MPOU3BOIHON 3HAMEHATENs HE PAaBEH
HYJIIO

9. Onpeaeaureab - ITO
a) Matpuna

0) Yucno

B) MHO»XeCTBO

r) [locnenoBarenbHOCTh

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

a) MaTpuIIa SBIIAECTCS HYJIEBOU

0) MaTpuIa KBajipaTHas

B) MaTpuIla UMEET ABE CTPOKHU

r) Matpuiia umeet 4 crondia

1) OTpe/IeNIUTENb MAaTPUILIbI paBeH 24

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

0) marpuna E

C) MaTpuIla, cocTosmas u3 K03 PUIIMEHTOB CBOOOIHBIX YJICHOB

1) HET MPaBUIILHOTO OTBETA

€) MaTulla, cocTosIas u3 Kod(PUIIMEHTOB JIEBOM YacTH

12. BcTraBuTh NPONYLICHHYH YacTh YTBep:KAeHusi: TpaHCHOHMPOBATH
MaTpHuly 3HAYMT...

OOHYJIUTPH €€ PIIEMEHTHI;

AJIEMEHT C HOMEPOM 1j TIOMECTUTH Ha MECTO Ji;

YMHOXUTbH Ha matpuny E;

9JICMCHTEI C HOMCPOM 11 IOJIOKHUTH PaBHBIMH HYIITO
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AIIEMEHTHI C HOMEPOM 1] TTOJI0KUTh PaBHBIMU 1.

13. Ecam E - exuHuuHasi MaTpUIa TOr0 e pa3mepa, urto u Mmatpuusl A, B, C,
u Mmarpuna C=3A+B-E, Torma BepHO paBeHCTBO (BblOepuTe BCe BepHbIE
PaBeHCTBA)

1)E=3A+B-C

2)B=C-3A+E

3) C-E=3A+B

4YA=C-B+E

14. OnpeneneHHbId HHTErPaI — 3T0...

1) mom@aas KPUBOJMHEWHOW TpANMeluy I HETOJOXKHUTEILHON (PYHKITUH,
OrpaHMYeHHOU rpadUKOM 3TON (QYHKIIUH, PSIMBIMH X = a, X = b ¥ 0CBI0 a0cIuce

2) sl HEMOJOXKUTEIbHOW (PYHKIMU IUIONIa[b KPHUBOJMHEHHON Tpamemnuw,
OrpaHUYEHHOW TpauKOM 3TOM (YHKUUH, NPSAMBIMU X = a, X = b M OCblO adcIucc,
B35ITasi CO 3HAKOM MHUHYC

3) mpenen WHTETPaJbHOM CyMMBI TNPU CTPEMJICHUHM HauOoNIbLIeH W3 JJIUH
OTPE3KOB K HYJIIO

4) nnd  NONOXKUTENbHOM (QYHKIMHM IUIOUIaJb KPUBOJMHEHHOW Tpameruu,
OTrpaHUYCHHOU rpa@uKOM ATON (PYHKIIMH, MPSIMBIMU X = a, X =b U 0ChI0 albcIuce

15. OTtHomieHHe «ObITh MEHbIIE» HA MHOKECTBE JelCTBHTEJIbHBIX 4YHCeJ
sABJIsIEeTCH. ..

pedpeKCUBHBIM

AHTUCUMMETPUYHBIM

CUMMETPUYHBIM

TPaH3UTUBHBIM

16. ®yukuus F(x) Ha3biBaeTcs nepBoodpa3noilt pynkumei s pyakumnu f(x)
Ha NpoOMexXyTKe X, eCJId ...

B KaXKJ101 X 3TOr0 mpomexyTtka F'(x) = f(x)

X0Ts OBbI B OJTHOM TOYKE X 3TOro nmpomexkyTka F'(x) = f(x)

€CJIM B KaXI0M TOUKeE X ATOro nmpomexytka f'(x) = F(x)

17. ¥YcraHoBjieHHEe COOTBETCTBHSI MEXKAY JIMHEHHbIMH KOMOWHAUSIMH
BekTopoB d =(1; 3; -1 u l;=(—2; 0; -3) u uX KoOpAUHATAMU

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

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

3.d4-2b B) (0; 6; -7)

r) (5; 3:5)

) (-3; -3;-7)

18. HeompeneneHHbIH HHTErpajJ orT (GYHKUMM - 3TO0 COBOKYIHOCTh
Bcex pyHkuuu

IIPOU3BOIHBIX

muddepennmanon

MepBOOOPA3HBIX
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19. BoiGepuTe npaBu/ibHbIil 0TBeT. IIpou3BoaHass QyHKUIMH (X + 2)ex paBHa
1) e*

2) —(x+1)e*

3) (x+3)”

4) (2x + X2+ e)e"‘1

20. Meroa Kpamepa ocHOBaH Ha MCIIOJIb30BAHUM ...
ONPEEIIUTENICH B PEIICHUH CUCTEM JIMHEWHBIX YPAaBHEHUN
MaTpHUIl B PEIIEHUU CUCTEM JIMHEUHBIX YPABHEHNUN
0OpaTHOI MaTpUI] B pEIICHUH CUCTEM JIMHEHHBIX YpaBHEHHI
IIPUBEICHUN OCHOBHOM MAaTPULBI K TPEYTOJIBHOMY BUIY

21. BeraButh nponyueHHoe ¢jaoBo: Eciu onpeaeaureib cCHCTeMbl OTJINYEH

OT HYJsl, TO CHCTEeMA JIMHEHHbIX YPAaBHEHUH uUMeeT , IpU4éM
HEU3BECTHOE PABHO OTHOILECHMIO OIPeAeJUTeIeH.

CIMHCTBEHHOE PEIICHNE
MHO>KECTBO PEIICHUN
HYJICBOC PEIICHHE

22. BblOepuTe BapHaHT, B KOTOPOM COAEP:KATCH TOJbKO NpPaBUJIbHbIE

MPOU3BECACHUA 3JIJIECMECHTOB, IMoJdyvameccss INIPU BbIYHCICHUH OIPEACINTEIIA

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. CucreMa BeKTOpPOB B €BKJIWI0OBOM MNPOCTPAHCTBE HA3bIBAETCS

OPTOHOPMMPOBAHHOM, €CJIM BCE €€ BEKTOPHI ...

TIOIIAPHO OPTOTOHAJILHBI
TIOIIAPHO OPTOTOHAJIbHBI M UMEIOT JIJIMHBI, PABHBIE €AUHULIE
JIMHEWHO HE3aBUCHUMBI

HMMEIOT VINHbBI, PABHBIE €IUHULIE

24. BecraButh NpomnynieHHOe BbIpa:keHue: J[Jisi HAXO0KIeHUsA COOCTBEHHOTI0

yKucaa JHHEHHOro omeparopa ¢(X), KOTOPOMY COOTBETCTBYET KBaApaTHAas
MaTpuua 4, He00X0AUMO pPelIUTh YPAaBHEHHE. ..

A-)E[=0
JE-A|=-1
A-)E|=1
A+2E[=0

25. Munop M32 »3iemenTa a32 3aJaHHON KBaJApPaTHOH MAaTpMUbI A

o0pa3oBaH W3 JJIEMEHTOB, OCTABHIUXCH MOCJAe BbIYEPKMBaHHMA (BbIOpPaTh
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HECKOJbKO IIPAaBUJIbHbIX OTBCTOB):

1) 3-ii cTpokm
2) 2-ro cToa01a
3) 3-ro cToab1a
4) 2-ii cTpOoKH

26. YcraHoBJieHHE COOTBETCTBHUSI MEKAY THIOM CHCTeMbl M JHHEHHBIX

YPaBHEHM C N MePpeMEHHbIMH U KOJNYeCTBOM €€ peleHuii:

1. HECOBMECTHas cucTema a) €IMHCTBEHHOE PEeIlICHUE
2. COBMECTHasl OINpeeIEHHAs CUCTEMa 0) 1Ba pelieHus
3. COBMECTHAas HEOIIPEICTIEHHAS CUCTEMA B) HET pelICHUN
T) OCCKOHEUHOE MHO>KECTBO
pelIeHUi

1) N penieHuit

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

—

BeKkTopsl 2,,a,,a, ...

JIMHEIHO HE3aBUCHUMBI

00pa3yroT 6a3uc rmpocTpaHcTBa Vs
JIMHEHHO 3aBHUCHMBI

00pa3yroT 6a3uc rnpocTpaHcTsa V,

—_— — — — —

28. Jlama cucreMa JIMHEHO He3aBHCHMBIX BEKTOPOB a,,d,,a,,8,,8;

BEKTOPHOTro MpocTpancTBa V). PazmepHocTh MpocTpancTBa N paBHa ...

29. Ilycth 3agaHa KBapaTHAs MaTpuua A pasmepHoctu N X N. IlpoussBenenne

(-1)*"'M,; Ha3biBaetcs

areOpanvyecKuM JIOMIOJTHEHUEM IEMEHTA 41
areOpanyecKuM JOMOJIHEHUEM TAHHOW MaTpPUIIbI
MUHOPOM JAHHOW MaTpPHILIbI

30. Ecau cymecTByeT MaTpuua AT+ 3A, TO MaTpuIla A MOXKET ObITh ...
1) mpou3BoJIbHOM

2) MaTpUIIEH-CTPOKOI

3) KBagpaTHOMI

4) HyJIeBOM MaTpUIEH pa3MepHOCTH MXN, rae M#N

31. Haiigure pemienue 1udPepeHinaibLHOr0 ypaBHeHHsI (x2 + X)y' = (2X +1)y

, YIOBJIETBOPsiIolIee HaYaILHOMY yeaoBuio Y(1)=2 u BbIGepuTe ero 3HaUeHHe NpH

x=1.

a)3
6) y(x)=x(x+1)
B) 2

2X+1

r) y(x)= (4 x)
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32. Haiinure pemienue 1u¢g¢epeHunanbHOro ypaBHeHUs (x2 + X)y' = (2x +1)y

T 3r
, YIOBJIETBOPSIOIIee HAYATbHOMY YCJIOBHIO y(z) =1 ¥ ero 3HaYeHHe NPH X= Z .

a)-1
6) Y0 =t000)~ o
B) 0
_ X)— 1
r) y(x)=tg(x) 2057 (x)

33. Kakue wu3 ypaBHeHMH KPHMBBIX 2 TOPSAKA, OINPEAEJAOT IJUIMIC
(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 ypaBHEHUIl KPHMBBIX 2 MOpPSAAKA, ONPEACIHAT JIIHIC
(BBIOpPAaTh HECKOJIBKO MPABUJIbHBIX OTBETOB):

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

35. VYkaxure BCe YpPaBHEHHUS IUIOCKOCTEel He  SIBJSIOLIUMMCH
neprneHAuKYJIAPHbIMHI K TUIOCKOCTH, omnpeessieMou YPaBHEHHEM

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

6) —4x+3y—-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 siBasieTcst
NePNeHAUKYJIAPHON K IVIOCKOCTAM (BbIOPATh HECKOJIBKO MPABUJIBHBIX OTBETOB):
a) X—y+3z2+1=0

b) 2X+y:O
0) —X+2y+3=0
d) 2X—y+5=0
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37. Jlanbl TPH NPAMBIX HA IIOCKOCTH: L1:1-4y-0=0 L2: 6-y-40=0
u B35 4Y-0-4=0 yiaunure nee nomubie yTBep:kIeHUus (BbIOPATh HECKOJIbLKO
NPaBUJIbHBIX OTBETOB):

a) L1 u L2 nepnenuKyaspHbI

0) L1 u L3 nepnenaukyasspHbl

c) L2 u L3 nepneHauKyasspHbI

38. BbiOepure Bce BbIPa:KeHUS, KOTOpPble He SIBJIAKTCA Pe3yJbTaTOM
4

BBIYHMCJIEHUSI OMNpeIeIeHHOr0 HWHTerpaJja I (6X + exbx (BbIOpPAaTh HECKOJIbKO
—4
NnpaBUJIbHBIX OTBeTOB):
a) e* —e™*
6) 0
c) 6+e’
n) 2e*

39. BrbiGepure Bce BbIpa:KeHHs, KOTOPble He SIBJSIOTCHA Pe3yJbTaTOM
1

BbIYMCJIEHUSI HeCOOCTBEHHOI0 HHTETrpaJjaa J(—) dx (BblﬁpaTL HECKOJIbKO
0

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

40. Ykaxure Bce PUrypni, KOTopbie MOryT ObITH B OCHOBAHMU NMUPAMHUAbI?
a) Tpanenus

0) TpeyronabHuK

B) KBampar

r) Kpyr

41. OpTOroHAJBLHOCTH — 3TO...

a) O0001IIeHNE TOHATHUS TIEPIICHANKYIIPHOCTH

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

r) [lepeceyenue Gurypsl o AuaroHaIH

42. BplyucauTe KOJMYECTBO CHOCO00B, KOTOPHIMM MOXKHO BbIOpaTh 4
IK3aMEHAIMOHHLIX OMJjera u3 9

a) 126

b) 122

c) 135

d) 147
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43. BbiOepuTe Bce 3HAYeHHUS] HCKJIOYAKONINE 3HAYEHHE, COOTBETCTBYIOIIEE
YCJIOBHIO 33/1a4u: YPHaA coAep:KuT 7 Oeabix M 12 yepHbIX maposB. BeposiTHOCTH
HAayJa4y JA0CTaTh MEePBBIM 0e/blii Iap, a BTOPbIM YepPHbIH.

a) 14/57

b) 12/19

c) 7/19

d) 84/361

44, BoiOepute Bce (hOpPMBI 3aNIUCH OJHOTO M TOI0 K€ YPaBHEHUS KPUBOii
BTOPOI0 MOpPsiiKa
2 2
X -1
R Ve Vi
4 9

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

45. BcraButh nponymenHoe ciaoBo: Touka M(1,1) nasa ¢pyHkumumn y=2X-X*
SIBJISIETCS] TOYKOM

MaKCUMyMa

MUHHMYyMa

nepecedeHus ¢ ocbro Ox

neperuda

46. CraTucrtuyecKue [aHHbIe H300pPaXKAlOT ¢ MNOMOmWBbI (BHIOpATH
HECKOJIbKO NMPaBWIbHBIX 0TBETOB):

a) TuarpaMm

0) Tabmui

c) ¢aiisnon

47. Moaeab MoxkeT ObITH NOCTPOEHA...
TOJIBKO JUIsl 00bEKTa WU TIpoliecca

TOJIBKO 111 00BbEKTA

TOJIBKO I 00BEKTA MJIH SIBJIEHUS

JUIsL TF000TO 0OBEKTA, SIBIICHUS WJIU IIporiecca

48. VYkaxutre Kakue M3 YpaBHeHHMH SIBJSIOTCH YPaBHEHMAMH C
pPa3aeJAINUMHUCH NIepeMEeHHbIMU:

a)y' +xy =y?
0) y2y' =1 —2x
c)y' =xy

d)y —y=x*

49. Psiabl pacnpenesieHusl 1eJsAT HA
a) BapHAIIMOHHBIE
b) arpuOyTuBHBIC
C) NTMHAMUYECKHE
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50. C noMombH KAKHUX CTATHCTHYECKHUX XAPAKTEPUCTHK OMNPENeasIOT
BApPUANMIO PS/IOB TUHAMMKH OK0JI0 CPeIHeii. ..

a) pa3Max BapHuaIiu

b) nucnepcus u ko3hGUIUEHT Bapyualluu

C) cpelHee KBaIpaTHUeCKOe OTKIOHEHNE U K03 PUIIMEeHT Bapraiu

d) cpenHee JIMHEHHOE OTKIIOHCHHE

51. Beruncantsb. [lo BeiOopke o0beMa n—10 moxydyeHa BEIOOpOUYHAsT TUCIIEPCHUS
D . =90 . Toraa yrouHneHHasi BBIOOpOYHasi AUCHIEPCUST S= ...

52. BeraButh npomnylieHHoe ¢joBo. [Ipu yBenuuenun obobeMa BBIOOPKH n U
ONIHOM M TOM K€ YpPOBHE 3HAYMMOCTH a, IIHPHUHA JOBEPUTEIBHOIO
MHTEpBaIa

YMEHBIIIAETCS

MOYET KAK YMEHBIINTHCS, TAK U YBEJIIMUNUTHCS

HE U3MEHACTCS

YBEIIMYUBACTCS

53. Beruucaurh. CriyyaiiHas BeauwuumHa X mpuHuMaer 3 3Hadenus: —1, 0, 1.
N3BectHO, uto My =0, Dy =0,5. Torna P (X=1) paBHa ...

a) 0,25

b) 0,3

c) 0,2

d) 0,1

54. BcraBbTe nponyuieHHoe nouaTue. JIomanas, OTpe3ku KOTOPOU COEOUHSIOT
TOUKH ¢ KOOPAMHATAMH (zi mi ), Tie i - 3HAUYCHHE BAPUALIMOHHOIO PsAJA, mi — YaCTOTAa,
—3TO

ITOJIUTOH

KyMYJIsITa

sMIMpuueckas QyHKIMS pacrpeaesieHUs

rUCTOrpaMMa

55. BcraBurh mnponyumieHHoe c¢jaoBo: (CyMMa 4YacTOT MNpH3HAKA paBHA

00BeMy BBIOOPKHU N

cpenHeMy apupMETHIESCKOMY 3HaUCHUH MPU3HAKa
HYJTEO

CIMHULIC

56. Kakoii MeTog MHCHOJB3YWOT MJsA O00padOTKM M MHTepHpeTanun
IKCNEPUMEHTAIBHBIX TAHHBIX?

) BEpOSITHOCTHO-CTAaTUCTUYECKUI

b) ananuTHueckuit

C) rpaduueckuit

d) skcniepuMeHTaTbHBIN
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57. Ha3zoBuTe IMCHMILUIMHBI, KOTOpPbIe SIBJSIOTCH TeopeTHYecKoi Oa3oil
BEPOSATHOCTHO-CTATHCTHYECKOI0 METOAA

a) Teopusi BEpOATHOCTEN

b) MaTemaTHueckas cTaTUCTHKA

C) Teopus rpymi

d) MaTeMaTHYECKHIA aHAIIH3

58. Kakue coObITHSI MOryT OBbITH NPH3HAHBI CJay4aiilHbIMH? (BbIOpaTH
HECKO0JIbKO NPaBUJIbHBIX OTBETOB):

a) KOJIMYECTBO JIFOJIE Ha aBTOOYCHOM OCTaHOBKE

0) 4KMCI0 MaIIMH Ha aBTOCTOSTHKE

B) KOJIMYECTBO OOPA3IOB C TIOJIOKHUTEILHONW peakiuerd B o00meM oObeMe
00pa3IoB

I') KOJJMYECTBO MECT IS MACCaXUPOB B MOE3/IE

59. BcraBUTh NMpoONylieHHOE CJI0BO: «...MPH OJHOM M TOM 3Ke KOMILIEKCe
yCJIOBHi 00513aTeJIbHO MPOU30HAET.

a) JlocroBepHoe

b) Ciyuaiinoe

c) HeBo3morxHoE

60. YkakuTe cOBMeCTHbIE COOBITHSA

) MOJIYYUTh 32 OJIMH PK3aMEH YJIOBJIETBOPUTEIBLHO U XOPOIIIO
b) nmoBeIIIeHHE TEMIIEPaTyphI THEM M MTOSBIICHHE BETpa

C) BCTpeYa 3HAKOMOTO BO BpeMsl IPOTYJIKK U HAYajo 0K
d) BO3HUKHOBEHUE JIECHOTO MOKapa U CHIILHBIN BETEp

Bomnpocel 1151 HOATOTOBKHU K TECTOBBLIM 33 JaHUSIM

1. Onpenenurennn BTOPOTO U TPEThETO TMOPSAKOB, HMX CBOMCTBA W
BBIYHCIICHUE.

2 Bekropsl. JInHenHbIe oniepanuy Hal BEKTOPAMMU.

3 JInHEWHO HE3aBUCUMBIE CUCTEMBI BEKTOPOB. basuc.

4 Cucrema KOOpAMHAT U MEPEXO/ B HOBYIO CUCTEMY KOOPAMHAT.

S5. JIvHeHbIe onepanu HaJl BEKTOPAMU B KOOPIMHATAX.

6 CkansipHoe npou3BeeHUE BEKTOPOB.

7 BexTopHOe mpou3BeieHue BEKTOPOB.

8 CwMmeliaHHOe TPOU3BEIECHUE BEKTOPOB.

9 Omnpenenurenu n — ro NOPsAAKA U BEIYUCIICHHUE.

10. OmnpenenuTtenn U KX CBOMCTBA.

11. AnreGpandeckue AOTOJTHEHUS 1 MUHOPBI.

12.  Panr matpunbl. Beruncnenue panra MaTpUIlbl C TOMOIIBIO AIEMEHTAPHBIX
npeoOpa30BaHUM.

13. Teopema o O6a3zucHom wmuHOpe. [loHSTHE O pelIeHHH TPOU3BOIBHBIX
CHUCTEM JIMHEVUHBIX YPABHCHUU.

14. Teopema Kponekepa-Kanemm.

15. Tlpenen pyHKIMU B TOUKE, OTHOCTOPOHHHE TPEICIIbI.

16. Tlpenen pyHkiuu Ha OECKOHEYHOCTH.

17. beckoHeuyHO MaJyible QYHKIIMU U UX CBOMCTRBA.
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18.  OcHOBHBIE TEOPEMBI O TIpeeax.

19. HemnpepoiBHOCTH (pyHKIIMU B TOuKe. OAHOCTOPOHHSISI HETIPEPHIBHOCTb.

20. Toukwu pa3psiBa QYHKIIMU U UX KJIacCU(pUKAIHUI.

21. JIuddepenmnuan GpyHKIIMH.

22. IlpaBuio Jlonuras.

23.  Dxcrpemymsl pyHkiuu. Heo0xoauMele yCaoBust SKCTpEMyMa.

24.  OtpickaHWe HaAWOOJBIIETO M HAWUMEHBIIEro 3HadeHWW GQYHKIUMH Ha
OTpEe3Ke.

25.  BBINYKIOCTh U BOTHYTOCTh Ipaduka ¢hyHknuu. Touku neperuoda.

26. AcCHMNTOTHI KPUBBIX: BEPTUKAIBHBIC U HAKJIOHHBIC.

27. llepooOpasnas ¢(yukuusa. HeomperneneHHslii HMHTErpaji, €ro CBOWCTBA.
Tabnuma ocHOBHBIX (hopMyNn HHTETrpupoBaHMs. HemocpencTBeHHOE HMHTETPUPOBAHHUE.
WNHTerpupoBaHre MOJICTAHOBKON (3aMeHa NEPEMEHHOM) U TI0 YaCTIM.

28. UnterpupoBaHWe palMOHAIBHBIX (QYHKIMHA TyTeM pa3IoKEeHHUs Ha
MpoCTEeUIIne APOOH.

29. HHrerpupoBaHHE HEKOTOPHIX KIACCOB TPUTOHOMETPUUECKUX (QYHKIIUM.

30. HHTrerpupoBaHHe HEKOTOPHIX KIACCOB UPPAIMOHAIBHBIX (QYHKIIUH.

31. OmpeneneHHbId UHTETPAN KakK Mpeesl UHTErpalbHON cyMMbl. OCHOBHbBIC
CBOMCTBa onpeenaeHHoro uHrerpaita. @opmyna Hetorona—JleiOuuna.

32. @OyHKUMHM HECKOJIbKMX IMEPEMEHHBIX; O0JIaCTh OIpeneIeHHs], CIOCOObI
3a/1aHusl.

33. Ilpenen pynkuu B Touke. HempepsIBHOCTS.

34. YacTHble MpUpAIIECHUS U YaCTHBIC MPOU3BOAHBIC. [ €OMETPUYECKUN CMBICIT
YaCTHBIX TIPOU3BOMHBIX (PYHKITUU ABYX MEpPEMEHHBIX. YaCTHBIEC TPOW3BOIHBIC BHICIIIUX
MOPSIIKOB.

35. Dkcrpemymbl  (YHKIHH HECKOJIBKMX TEpEMEHHBIX. Heobxommmbie
ycnoBus. DOopMyIupOBKa JOCTATOYHBIX YCIOBUU. [ pagreHT.

36. OcymiecTBUTh MpeoOpa3oBaHWE MATPHUIIBI HA OCHOBE HCIIOJIH30BaHUS €€
CBONCTB.

37.  OcyuecTBUTh NEUCTBUS HAJ 3aJIaHHBIMU MAaTPUIIAMU: YMHOXEHUE MATPUI]
Ha YKCIIO, CJIIO)KEHUE U YMHOKEHUE MaTPHIL.

38. Pemuth npou3BOIBHYIO CUCTEMY JTUHEHHBIX ypaBHEHUHN MeTo10M ["aycca.

39.  ocCymecTBUTh HAXOXKICHUS 00OpaTHONM MaTpHIlsl MeTofoM ["aycca.

40. PemmTb 3a1aHHYIO CUCTEMY JIMHEHHBIX YPaBHEHUI MAaTPUUHBIM CIIOCOOOM.

41. Pemuth cucTeMy JMHEHHBIX YpaBHeHUH 110 hopmysnam Kpamepa.

42. Jlnsa 3agaHHOW (YHKUMH TOCTPOUTH €€ TIpaduK JaTb €€ OCHOBHbBIC

XapaKTEPUCTHUKH.
43. TlepBblii 3aMeyaTeIbHBIN MpeAeN U CIAEACTBUS U3 HEro MpHU BBIYUCICHUU
IIPECIIOB.
44. Bropo# 3aMeuaTelabHBIA MpeAeNn U CIACACTBUS U3 HEro NMPU BbIYMCICHUU
IIPECIIOB.

45. CpaBHeHue OECKOHEYHO MasbIX (PYHKIUHA. DKBUBAJCHTHBIE OCCKOHEYHO
Masble QyHKITHH.

46. OmpeneneHue TPOU3BOJAHOW W €€ WCIOJIL30BAHUE [IJISI HAXOXKICHUS
TabIMIa TPONU3BOAHBIX.

47. IlpousBogHble OCHOBHBIX 3JeMeHTapHbBIX (¢yHkuuil. [IpousBoanas
cnoxHor ¢ynkuuu. IIpomsBognass oOpatHoit ¢yHkuuu. [Ipom3BogHBIE BBICHIMX
HOPSIKOB.
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48.  IIpomsBogHas HESIBHO 3alaHHON (PYHKIIMU W TPABUIO JIOTapUPMHUUIECKOTO
g depeHInpOBaHMS.

49.  OcHoBHbIe Teopembl 0 nuddepenunanax. [lpumenenue guddepenimana K
NPUOJIMKEHHBIM BBIUYUCICHUSIM.

50. TlomHOE MccaeaoBaHWe 3aaHHON (QYHKIMI ogHOM nepeMeHHoi. CBoMCTBa
(GyHKUUNA HETIPEPHIBHBIX Ha OTPE3KE.

51. Dxcrpemymbl PYHKIUHU JIBYX NMEPEMEHHBIX, HEOOXOAMMOE U JIOCTATOUYHOE
ycnoBue. Hanboubiiee 1 HauMeHblee 3HauyeHue (GyHKIMUA B 3aMKHYTOM 00J1acTH.

52. BpluucieHue CMENIAHHOTO MPOU3BEICHUS U MPUMEHEHUE IS pEelIeHUs
MIPUKIIAIHBIX 33]1a4.

53. BbluncieHre BEKTOPHOTO MPOU3BEIACHHUS W MPUMEHEHHUE ISl PeIIeHUs
MIPUKIIAIHBIX 33]1a4.

54. VYpaBHeHHE NPSIMON Ha IJIOCKOCTH, YaCTHBIE CIIy4ae YpaBHEHUS MPSAMOMU.
Haxoxnenue paccTtossHus OT MPSAMOM IO TOYKHU Ha IIJIOCKOCTH.

55. Vrom wMexay [AByMs TpSAMBIMH. YCIOBHE TMapajieIbHOCTH U
NEPIEHINKYIIPHOCTU NPSAMbIX. TOUKa nepeceyeHusl IByX MPsIMBbIX.

56. Ilpsimast B mpocTpaHCTBE (BEKTOpHasi, MapamMeTpuuecKkas U KaHOHMYECKas
(GopMbI). Yros1 Mex 1y NpsSMbIMH B IPOCTPAHCTBE. YTOJI MEXKIY MPSIMON U TUIOCKOCTBIO.

57. DOmmunc. KaHoHMueckoe ypaBHEHHE »diumdnca. Bepmuubl, (QOKYCHI,
HKCLEHTPUCUTET 3JUIUIca. JJUPEKTPUCHI SJUIUIICA, UX CBOICTBA.

58. T'mnepOona. Kanonuueckoe ypaBHeHHE TunepOoiibl. Beprimabl, Qokychl,
OKCUEHTPUCUTET, TUPEKTPUCHI TUNEPOOSBI. ACHMOTOTHI TUNEPOOIBI, MOCTPOCHUE
TUIEepOOIIBI IO XapaKTEPUCTHUECKOMY MPSMOYTOJIBHUKY.

59. [Ilapaboma. Kanonwdeckoe ypaBHEHHE mapaboibl. Bepmmna, ¢Gokxyc u
TUpPEKTpHca MapadoJIbI.

60. IloagmHOXecTBa [aHHOTO MHOXKeCTBa. YHWCIO ITOAMHOMXKECTB JTAHHOTO
MHOKECTBA (COUETaHMUs).

61. IlpousBoaHas MO HAMPABICHHUIO U TPAIUCHT; UX CBs3b. | cOMeTpHUeCKUii 1
(u3nyecKuil CMbICI rpaueHTA.

62.  YcnoBHbIif 9kcTpemyM. MeTon MHOkUTeNeH Jlarpanxa.

63. IlomHOE mpupalieHyue u MoaHbIi auddepeHman.

64. MeToabl BRIUMCICHHUS HEOTIPEICIICHHOTO HHTErpaa.

65. ®opmyna Herorona-Jleibuuira. CBOMCTBA ONMPEEIICHHOTO HHTETpaIa.

66. 3agaum, TpUBOAAIIME K  OOBIKHOBEHHBIM  Ju(depeHInaTbHBIM
yYpaBHEHUSIM.

67. OObIkHOBeHHbIE nU(epeHIInaNbHble YpaBHEHUSI (OCHOBHBIE IMOHATUSA U
onpenenenus). 3amada Komm mist audepeHmansHOro ypaBHEHUs MEPBOTo MOPsIAKa.
Teopema cymiecTBOBaHUS M €IWHCTBEHHOCTH pemieHUs 3amaun Komm. Ilonstue 06
00111eM, YaCTHOM U 0CO0OM pelieHusx AuddepeHInanbHbIX YPaBHEHHM.

68. OcHOBHbIE KIJACChl YpaBHEHUM MEPBOTO MOPSAKA, HHTErPUpPYyEMbIE B
KBaJIpaTypax: ypaBHEHUS C Pa3ACIIONIMMUCS IEPEMEHHBIMH, OAHOPOIHBIC, THHEHHBIC.
['eomerpuyeckas uHTepnpeTanus pemeHnid auddepeHnnanbHbIX ypaBHEHUNH MEPBOTO
MOPAIKA.

69. Juddepenumanbuple ypaBHEHHS BBICIIMX MOpPAAKOB. 3anada Komm.
Teopema cymiecTBoBaHMSI M €AMHCTBEHHOCTH peuieHust 3amaun Komm. YpaBHeHus,
JOITYCKAIOILIUE MTOHMKEHHUE MTOPSIKA.

70. Jluneiinsie nuddepennmanbupie ypaBHeHHs. [loHsATHE OIHOPOAHOTO U
HEOJHOPOJHOTO ypaBHeHHUs. JIuHeliHbie ogHOpoAHbIE U depeHInanbHble YPaBHEHUS.
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Cucrema QyHmameHtanbHbIX pemenuii. OOmiee pemeHue. JIMHEWHBIE OXHOPOIHBIC
YpaBHEHHUS C IOCTOSTHHBIMU KO3 PUIIECHTAMH.

71. HopwmanbHble cUCTeMbl OOBIKHOBEHHBIX AU(G(PEpeHIMaTIbHbIX YpaBHEHUH,
BekTopHas hopma ux 3anucu. 3agavya Komu. MeTon ucKitoueHus.

72. HopmanbHble CHUCTEMBI JHMHEWHBIX OJHOPOIHBIX A depeHInaTIbHbIX
ypaBHEHUH ¢ OCTOSAHHBIMU Kod(dduimentamu. CTpykTypa odiiero pemieHus. Pemenue
B CJIy4ae IEMCTBUTEIIbHBIX PA3JIUYHBIX KOPHEW XapaKTEPUCTUUECKOTO YPABHEHUSI.

73.  UYwucnosbie psgel. CxomumocTh M cymma psana. HeobGxomumoe yciioBue
CXOJIUMOCTH. JIeMCTBUA CO CXOASIIIMMUCA PSATaMH.

74.  YwucnoBble psibl C MOJOXKHUTEIbHBIMU WieHaMH. [locTaToyHble MpU3HAKU
CXOJUMOCTH: cpaBHeHHUs, JlamamOepa, paaukanbHbld npu3Hak Komm, MHTErpaibHbII
npusHak Komm.

75. 3HakomepeMeHHBIE psAabl. AOCONIOTHAsS W yCIOBHAs CXOJMMOCTH.
3nakouepenyromuecs panabl. [Ipusnak Jleitouuma.

76. @OyukumoHanbHble psiabl. O6macte cxogumoctu. [loHsATHE paBHOMEpPHOU
cxogumoctH. Teopema Beliepmrpacca. CBolCTBa paBHOMEPHO CXOISAIIUXCS PSIIOB.

77. Crenennsle psanel. Teopema AGens. Paguyc cxoaumoctu. OCHOBHBIE
CBOMCTBA CTENEHHBIX PSAIOB.

78.  Pasznoxxenue QyHKIMI B cTeneHHbIe psaabl. Psan Teimopa minsa Gyukmmii: eX,
sinx, cosx, In(1 + x), arctg x, (1 + x)".

79. llpuMeHeHUE CTENEHHBIX PSIOB K HNPUOIMKEHHBIM BBIYMCICHUSIM:
BBIUMCJICHUE 3HAaYCHUN (DyHKUMH, BBIYMCIECHUE MPEAEIIOB, BHIYMCIECHUE OINPEIEICHHbBIX
UHTETPaJIoB.

80. OproronanpHbie cHUCTeMBI (GyHKIMA. TpuroHoMmerpudeckas CcUCTEMA
OpPTOTOHAJIBHBIX (YHKITHI.

81. [Ilpenmer teopuu BeposTHOocTed. Ciy4yaliHble COOBITHS, OTEpPAIUU HaJ
COOBITUSIMU Y OTHOLIEHUSI MEXAY HUMU. [[pocTpaHCTBO 371IEMEHTApHBIX COOBITUH.

82. Krnaccuueckoe, CTaTUCTHYECKOE W TEOMETPUYECKOE  OMpeeIeHHE
BEpOSTHOCTU. Teopema ClIoKEeHUs BeposiTHOocTe. YacToTra HAcTyIuieHUs COOBITHS.
VY cnoBHAsI BEPOSITHOCT.

83. HeszaBucumocTth coObITHI. BeposTHOCT, MpoW3BEACHHS  COOBITHIA.
Teopema o nmosHOM BeposiTHOCTU. Popmydibl baiieca.

84. Omnpenenenure ciaydyalHOM BEIMYMHBL. JIMCKpEeTHbIE U HENpPEPHIBHBIC
CIIy4dailHble BEJIMYUHBI.

85. @yHkuMs pacmpeneNeHuss U €€ CBONCTBA, IUIOTHOCTh BEPOATHOCTEH
HENPEPHIBHOM CITyYalHOW BEJIUYUHBL.

86. IlonaTue MareMaTHYECKOTO OXKUJAHWS HEMPEPHIBHOW U JTUCKPETHOMN
CIIy4allHOW BEJIMYMHBI U €70 CBOMCTBA.

87. YucnoBble XapaKTEPUCTHKH IUCKPETHBIX M HEMPEPBIBHBIX CIy4YalHBIX
BenuuMH. Jlucnepcust U CpelIHEeKBagpaTHUEeCKOE OTKJIOHEHHE, OCHOBHBIE CBOMCTBA U
BBIYKCIICHUE.

88. PaBHOmepHOe, TMOKa3aTelbHOE M HOPMallbHOE pacmpeneneHus. Hx
YU CJIOBBIE XaPAKTEPUCTUKH.

89. bunommanwsHOe pacupenenenue. Pactipenenenue [lyaccona.

90. Cucrema IByX CIy4allHBIX BEJMYWH. Y CIIOBHBIE 3aKOHBI pacipeieseHusl.
VY cnoBHBIE MATEMAaTUYECKHUE OKUIAHMUS.

91. 3aBucuMblE M HE3aBHCHMBbIC CllydallHble BeIWYHHBI. KoppemsunoHHbBIN

MomeHT. KoadutmeHT koppensuuu.
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92. JluHeliHas KOppesLMs, TUHEHHAS PETPECCHSL.

93. 3aBucuMble M HE3aBUCHUMbIC CIIy4ailHble BEIUYUHBL. KoppensaunoHHBIN
momeHT. KoBapuarus u koppensius. Jluneiitnas perpeccus.

94. 3akon 6onpunx yucen. HepasenctBo YeOrbIiena.

95. Teopema bepuymu. [IpenenbHbie TEOPEMBI.

96. XapaktepucTudeckue GyHKIIMH U UX CBOMCTBA.

97. llenrtpanpHas nmpeaenbHas Teopema JlsmyHoBa.

98. Ilousarue o ciydaitHom npouecce. Knaccudukanus ciaydyallHbIX TpOIECCOB
U TIPUMEPBHI.

99. OOwikHOBeHHBIE auddepeHmanbabie ypaBHeHUA. 3amada Komm st
audepeHnrnaIbHOr0 ypaBHEeHUs TepBoro nopsiaka. [lonstue o6 obiieM, 4acTHOM U
0coboM pemeHusIX 1 depeHIaTbHbIX YpaBHEHUH.

100. Ywucnomeie psapl. CxomgumMocTh W cyMMma psima. HeoOxommmoe ycioBue
CXOAUMOCTH. J[eMCTBUS CO CXOASAIMUMUCA PATAMMU.

101. Cuctema AByX CIydyalHBIX BEJWYUH. Y CIIOBHBIE 3aKOHBI pacrpeaesieHusl.
VY cnoBHBIE MATEMATUYECKHUE OKUJIAHMS.

102. ®ynkmnusa Jlammaca. BeposTHOCTh TMomagaHus B 3aJaHHBIA HHTEPBAJ
HOPMAaJIbHOM CIy4ailHOM BEJIMYHUHBI. BEpOSTHOCTH OTKJIOHEHUS OT MAaTEMAaTHYECKOTO
oxuaanus. [IpaBuiio «Tpex curm».

103. 3akoH pacnpeneneHuss BEPOATHOCTEH  (IJIOTHOCTH  BEPOSITHOCTEH)
HEIMPEPBIBHBIX CIIyYalHbIX BEIWYUMH. MaTeMaTH4YeCKOe OXUJAaHHUE, UCHEPCUS U
CPEAHEKBAAPATUYECKOE OTKJIOHEHHWE HENPEPHIBHOM CIy4allHOM BEJIIMYMHBI, HX
BBIYMCIICHUE U CBOMCTBA.

104. Beruucienne npeaenbHBIX BEpoATHOCTeH. CTallnoHApHOE pacrpe/IeicHue.
[Ipouecc rubenu u pa3MHOKEHUS.

105. TlocnemoBaTenbHOCTh HE3aBHUCHMBIX HCHBITaHUN (cxema bepHymm).
[Ipenensubie Teopembl MyaBpa—J/lamiaca u [lyaccona.

106. T'enepanbHas u BeIOOpoUHas auctiepcus. OeHKa TeHepaIbHON AUCTIEPCUH
10 UCTIPABIIEHHOMN BEIOOPOYHOIA.

107. VYpaBHeHue nuHEHHOW perpeccuu. HaxoxaeHue mapameTpoB JTUHEHHOM
perpeccuy METOJ0M HaMMEHBIIINX KBAIPATOB.

108. DnemMeHTHl KOPPEIAIMOHHOTO aHam3a. BbeIOOpOYHBIN KO3 dUITUEHT
KOpPENSLNU; €r0 UHTEPBAJIbHbIC OLIEHKU. OCHOBHBIE CBOMCTBA PErPECCUM.

109. JloBepuTenbHBIM WHTEpBAN JUIA  OICHKA  CPEIHEKBAIPATHUYECKOTO
OTKJIOHEHUSI HOPMAJIBHOTO pacipeiesieHusl.

110. OcHoBHBIE 3aJa4d MaTeMaTUYECKOW CTaTUCTUKU. ['‘eHepanbHas W
BBIOOpPOUYHAsA COBOKYITHOCTH JaHHBIX. Penpe3eHTaTuBHOCTh BHIOOPKH. CTaTUCTHYECKOE
pactipenenenue BeIOopku. BapuanTtel. YacTOThI.

111. 13. DOmnupuyeckast pyHkus pacnpeneneHus. [lomuron. ['mcrorpamma.

112. CratucTuyueckre OlIEHKH MapaMeTpoB pactpeesieHus. ToueuHble OlICHKHU:
HeCMeIeHHbIC, YPGEKTUBHBIC U COCTOSATEIbHBIC.

113. HuTepBanbHBIE OIICHKH MapaMeTpPoOB pacmpenenceHus. JloBepUTeIbHBIHN
nHTepBai. HanexxHocTs.

114. JloBepuTenbHbIE HHTEPBAIbI JII OLICHKA MATEMAaTHUYECKOTO OXHUJAHUS
HOPMAJIBHOTO paclpeiesieHusl P U3BECTHOM M HEM3BECTHOM CPEAHEKBAIPATUUECKUX
OTKJIOHEHUSIX.

115. OcHOBHBIE 3aJja4d MAaTeMaTUYECKOW CTaTUCTUKU. [eHepanbHas WU

BbI60pO‘IHa}I COBOKYITHOCTHU JAaHHBbIX.
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116. PenpesentaTuBHOCTH  BBIOOpPKM.  CTaTHCTUYECKOE  pacmlpeiesieHue
BbIOOpKU. BapuanTel. YacToThI.

117. DOmnupuueckas Gynkuus pacnpenenenus. [lomuron. I'mcrorpamma.

118. Craructuueckue OolleHKH MapaMeTpoB pacnpeaesieHus. ToueyHble OLeHKH:
HecMelIeHHbIe, (D (PEKTUBHBIE U COCTOSTEIbHBIE.

119. T'enepanpHas U BbIOOpOUHAs cpeAHsis. OlleHKa reHepaibHOU CpelHel 0
BBIOOPOYHOM CpeaHEH.

120. 22. T'enepanbHas u BblOOpouHas pgucnepcus. OneHka TeHepaIbHOU
JUCIIEPCHHU T10 UCTTPABICHHOM BHIOOPOYHOM.

121. WHrepBanbHbIE OIIEHKH MapaMeTpoOB pacmlpeseneHus. JloBepuTeNbHbIHI
nHTepBan. HanexxHocTs.

122. JloBeputenbHble WHTEPBAJIBI IS OIEHKH MaTEMaTHYECKOTO OXKHIaHMUS
HOPMAJIBLHOTO pachlpeesieHus] IPU U3BECTHOM M HEU3BECTHOM CPEIHEKBAIPATUUCCKUX
OTKJIOHCHHSIX.

123. JloBepuTenbHBIA HMHTEpPBANT A  OLEHKH  CPEIHEKBAAPATHUYECKOTO
OTKJIOHEHUS] HOPMAJIBHOTO pacipeiesieHusI.

124. Meton HanbobIero mpasaonooous. OyHKIUS MPaBIOTOI00US.

125. Ormenka HauOOJIBIIIETO TIPABAOIOI00M. Y paBHEHUE TTPABIONIOA00HS.

126. DnemMeHTBl KOPPEIALMOHHOTO aHaiu3a. BeiOopouHbId KOd(phUIIMEHT
KOPpEISLUU; €r0 UHTePBaJIbHbIE OlIeHKH. OCHOBHBIE CBOMCTBA PErPECCHUHU.

127. VYpaBHeHue nuHEHHOUW perpeccuu. HaxoxaeHue mapameTpoB JTUHEHHOM
pErpeccuy METOI0M HAMMEHBIIINX KBAAPATOB.

128. OmeHka TECHOTHI CBS3M C TIOMOIIBIO KOX(PPUIIUMEHTA KOPPEIAlUU |
KOPPEJSIIIHOHHOTO OTHOIICHHS.

129. Craructuueckas TIpOBEpKa CTAaTUCTUYECKUX TUMOTe3. HyneBas w
KOHKypHpytoIias runote3bl. Omudku mepBoro U BTOporo poja. CTaTUCTUUECKU
KpUTEPUI POBEPKH HYJIEBOM TMIIOTE3bI KPUTHUECKAsT 00JIACTh.

130. IIpoBepka THIIOTE3BI O 3aKOHE pachpeaciiecHus. PacnpenencHus
Creronenta u Gumepa. Kpurepuii cornacus [lupcona (xu — kBagpar).
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