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1. IlepevyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUsI M0 IUCHUIIINHE (MO-
JYJI10), COOTHECEHHBIX C IJIAHUPYEMBbIMH Pe3yJibTaTaMi 0CBOEHUsI 00pa-
30BaTeJbHON MPOrPaMMBbl.

1.1, Ileau u 3agaum JUCUUIJIUHBI

JucrunmHa «MaTeMaTrkay UMeeT CBOCH IeNbI0 1aTh CTy/IeHTaM (DyHIaMeH-
TaJbHYI0 MAaTEMAaTHYECKYI0 MOATOTOBKY i (OPMHPOBAHUS MaTEMaTHYECKOTO
MBIIUIEHUSI W OCBOEHHS CIEHHAIBHOCTH HA BBICOKOM HAYYHO-METOOUYECKOM
YPOBHE.

[enssMu ocBOeHUS y4eOHOM TUCUUIIIIMHBI MATEMATHKA SIBJISTFOTCSI:

—  O3HAKOMJICHHME CTYJCHTOB C OCHOBAaMH MAaTE€MaTHYECKOro arrapara, HeoO0-
XOAUMOTO JJIsl PEHIEHUS KaK TEOPETHUYECKUX, TAK U MPAKTUYECKUX 3a]1a4;

— TIPUBUTHE CTYACHTAM YMEHHUS M NMPUBBIYKKA K CAMOCTOSITEIIBHOMY H3y4e-
HUIO Y4eOHOM JIUTEpaTyphl IO MAaTEMATUKE;

—  pa3BUTHE JOTHYECKOTO MBIIUICHUS U TOBBIIICHUE OOIIET0 YPOBHSI MaTeMa-
TUYECKOU KYJIbTYPBHI,

—  BBIpa0OTKAa HAaBBIKOB MAaT€MAaTHUUYECKOTO MCCIIECOBAHUS MPUKIAIHBIX 3a/1a4
U yMeHUus chOpMyIMPOBaTh 3a7a4M 1O CIEIIUATLHOCTH HA MAaTEMaTUYECKOM SI3bIKE.

1.2. KomnereHniuu ody4aomuierocsi, fopMupyembie B pe3yJibTare
OCBOCHUS TUCHMILIMHBI

HNupukarop Pe3yabTaThl 0CBOEHUSI
Y4eOHO 11 CHUNJINHBI

OIIK-1 CnocoOeH pemaTh MHXKEHEpHbIE 3a/1a4i B IPO(PECCHOHATBHOMN JIETETbHOCTH € UCTIONIB30-
BaHUEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTUUECKOT0 aHaJIu3a U MOJICITMPOBAHUS

OIIK-1.1 3HaTh:
HpI/IMCHfleT METOAbI BBICIH€I>'I - OCHOBHBIC ITIOHATHUA MaTCMAaTUKH,
MaTeMaTUKH 7S peUIeHHs] |- METOJbl MAaTeMaTHYECKOTO aHaJIN3a;
3a/1a4 MpoeCcCHOHATIBHON - OCHOBBI MaT€MaTUYECKOTO MPEACTABICHUS TPOPECCHOHATHHBIX
EeITEIbHOCTH 3a]1a4 ¥ METOJIbI UX PEIICHHUS.
YMmeThb:

- MPUMEHSTH METOJIBI MAaTEMATHYECKOTO aHAIN3a MOJIEIIUPYEMOTO
nporecca (00beKTa) s pelIeHUs] HHKEHEPHBIX 3a/1a4;

- MPOBOANTH TEOPETUICCKUE U IKCIIEPUMEHTAIIbHBIE UCCIICIOBAHMUSI;
- IPUMEHAITH METO/Ibl MATEMATHUKH JIJIsl aHATN3a U perieHus npodec-
CHOHAIILHBIX 3a7a4

Baaners:

- OCHOBHBIMH METOJAaMU MPECACTABICHUA IMIPUKJIAAHBIX 3a1a4 B Ma-
TeMaTH4ecKou dopMme;

- HaBbIKaMU PCIICHUA U BI)I60pa METOJ0B JIs1 TUITIOBBIX 3aa4,

- OCHOBHBIMH MPUEMaMH aHAJIM3a MPUKJIAIHBIX 33]1a4;
~-MHCTPYMEHTAMHU KPUTUYECKOIO aHAJIN3A.




2. MecTo JUCHHMILVINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOil NPo-
rpaMmbl
VYueOnass nucuuiimHa «MaTemaTHka» OTHOCUTCS K JUCHUIUIMHAM 00s3a-
tenbHOU yact brnoka B1. Jluciunnunsl (Moynn).

Kon HanMeHoBaHMe JUCHUILIMHBI Koasl ¢popmupyemMbIX KOM-
AUCIHHUILIHHBI NeTeH U, MHANKaTopa
OcBauBaeMasi AUCHHUILIMHA
51.0.12 | Maremaruka | OIK-1 (OIK-1.1)

IIpenmecTBylomue AuCHUIIHHBI
[wer |
JMCIMIINHBI 0CBaMBaeMble MAPAJLIEIbHO
[wer |

HOCJ’IellleIIII/Ie JAUCHUITJIMHBI

b3.01 BeimonHenue u 3anura BoimyckHoi kBaau- | OINK-1 (OITK-1.1)
(buKanoHHON pabOTHI

3. O0beM AUCHUILTHHBI (MOIYJIf1) B 3a4€THBIX eIMHUIAX C YKA3aHHEM KO-
JIN4eCTBA AKaJIeMHUYECCKHUX YaCOB, BbIEJIAEeMbIX HA KOHTAKTHYI0 padoTy 00y-
YaouMXcs ¢ npenogaaBaresieM (10 BUJAaM y4eOHbIX 3aHSTHIA) M HA CAMOCTOSI-

TeJbHYI0 padoTy 00y4aroImmuXxcst
3.1. Pacnpenesienue o0beMa y4eOHOI TMCUMILVIMHBI HA KOHTAKTHYI0 padoTy ¢
npenojaBarejieM U CaMOCTOATEIbHYI0 padoTy 00y4arouuxcs

Buy yueOHo# paboThI Bcero yacos o Kypcol
y4eOHOMY IIJIaHy 1 2

OO11ast TPyI0EMKOCTh TUCIUILTUHBIL:
- 4acoB 576 252 324
- 3aUETHBIX €qUHUI] 16 7 9
KonTakTHasi padoTa o0y4yaommxcsi 58,8 27,4 31,4
¢ mpenojaasareseM (Bcero), 4acoB
U3 Hee ayOUumopHbvle 3aHAMUS, BCe20 58,8 27,4 31,4
B T.4..

JIEKINH 24 12 12

IIPAKTUYECKUE 3aHIATHS 28 12 16

n1abopaTopHble paboThI

KA 1,6 0,8 0,8

KD 5,2 2,6 2,6
CaMocTosiTeIbHAA IMOATOTOBKA K JK3a- 20,8 10,4 10,4

MEHaM B IEepPHOJA IK3aMEHALMOHHOH cec-
CcUU (KOHTPOJIb)

CamocrosiTesibHasi paboTa (Bcero), 4acoB 496,4 2142 282,2
B T.4. Ha BBINTOJIHEHHE:
KOHTPOJIbHON paboThI 36 18 18
pacueTHO-rpaduyecKoil paboTh
pedepara

KypCOBOH pabOThI
KYpPCOBOTO TIPOEKTa

Bupl IpoMeXyTOYHOTO KOHTPOJIS OK3(2) Ok3(1) Ok3(1)
3a(2) 3a(1) 3a(1)
Texymnuii KOHTPOJIb (BUI, KOJIUYECTBO) K(4) K(2) K(2)




4. Coaep:xaHue JTUCHUILIMHBI (MOAYJIfAA), CTPYKTYPHPOBAaHHOE 110 TeMaM
(pa3aenam) ¢ ykazaHMeM OTBEI€HHOI0O HA HUX KOJIMYEeCTBA aKaJeMUYeCKHX Ya-
COB M BUJAOB Y4eOHBIX 3aHATHI
4.1. Tembl 1 KpaTKoe coepkaHue Kypca

Tema 1 BBenenue.
[IpeamMeT mMaTeMaTHKH, €€ POJb U MECTO B COBPEMCHHOH HayKe M TCXHHKE.
OrnpenenuTenn BTOPOTO U TPETHhETO MOPSIKOB, UX CBOWCTBA M BBIUMCIICHHE. Pere-
HUE CUCTEM JIMHCHHBIX YpaBHEHHUH 110 popMynaMm Kpamepa.

Tema 2 J1eMeHTHI BEKTOPHOM ajaredpbl
JIuHeHble onepauy HaJ BEKTOpaMu. JIMHEMHO HE3aBUCHMMBIE CUCTEMBI BEK-
TopoB. ba3uc. Cuctema koopauHat. JIuHelHbIe onepaluy HaJl BEKTOPaMH B KOOPIH-
Hartax. CKaJgsipHOE MPOU3BEAECHUE B TPEXMEPHOM IPOCTPAHCTBE U €Tr0 CBOMCTBA.
JInuHa BeKTOpa. YT0JI MEXIy BEKTOpaMH. BEKTOpHOE M CMENIaHHOE MPOU3BEACHHUE.

Tema 3 AHaJIUTHYECKAS TeOMeTPHUSA

YpaBHEHUE JIMHUM Ha IUIOCKOCTH. YPAaBHEHHE IPSMOM HA IUIOCKOCTH. Pas-
JIMYHBIEC BUJbI YPABHEHUS MPSIMOM: 10 TOYKE M HAIPABJISAIOLIEMY BEKTOPY; 10 ABYM
TOYKaM; TOYKE U YIJIOBOMY KOA(hD(UIIMEHTY; B OTpe3kax. YpaBHEHUE MPSAMOU IO
TOYKE U HOpMaJIbHOMY BeKTOpy. O0111ee ypaBHEHUE MPSMOM Ha TUIOCKOCTU. YacTHbIe
ClIy4au. YTOJI MEXIy IPSAMBIMUA Ha IJIOCKOCTHU. Y CJIOBHS IAPAIUIEIBHOCTH U IEP-
MEHAUKYJSIPHOCTH JIBYX NPsAMBIX. PaccTosiHre OT Touku 10 npsimoil. Kpubie BTOpO-
ro MopsiAKa: OKPY>KHOCTh, 3JUIMIIC, TUuriepOoiia, napadosna. X KkaHOHMYECKUE YpaB-
HEHHUsI, SKCIICHTPUCUTET, (POKYChI, aCUMITOTHI, TUpeKTpUchl. [lospHbie KoOpauHa-
Thl HA IUIOCKOCTH, UX CBSI3b C JEKAPTOBBIMH KOOPJAWHATAMHU. YPABHEHHE JIMHUU B
MOJISIPHOM CHCTEME KOOPJAWHAT. Y PABHEHHE MOBEPXHOCTHU B MPOCTPAHCTBE. Y PaBHE-
HUE TJIOCKOCTH. Pa3nnuHble BUIbI YPABHEHUS IUIOCKOCTHU: TI0 TPEM TOYKaM; MO ABYM
TOYKaM M BEKTOPY KOJUIMHEAPHOMY IUIOCKOCTH; TOYKE M JIByM BEKTOpaM KOJUIMHE-
apHBIM TUIOCKOCTH; M0 TOYKE U HOPMAJIbHOMY BEKTOpPY; 00Ilee ypaBHEHHUE, MIOCKO-
ctu. YacTHble ciiyyan. YpaBHEHUs JIMHUMA B IIPOCTPAHCTBE. Y PABHEHUS MPAMON B
npocTpancTBe. PazinuHble BUIBI ypaBHEHUN NPSIMOM: MO TOYKE M HANPABIAIOLIEMY
BEKTOPY; JIBYyM TOUYKam; OOIIME YpaBHEHHUS MPSAMOM. YTOll MEXAY IUIOCKOCTAMH,
YIOJI MEXY MPSAMBIMU; YTOJ MEXKAY MPSIMOM U TUIOCKOCTBIO. Y CIIOBUSI NTapaJIJIEIIbHO-
CTH W TEPHEHAUKYJIIPHOCTH cTaTUCTHKA. [loBepxHOCTH BTOpOro mopsaka: cdepa,
ajuancoun, runepOonounnsl, mapadonounasl. lummHapuueckue mnoBepxHocTh. [{u-
JUHIpUYECKHE U chepruyecKrue KOOPJIUHATHI, UX CBS3b C JIEKaPTOBBIMU KOOpIMHATA-
MH.

Tema 4 J1eMeHTHI JJMHEHHON aJredpbl
[Tonstne matpuusl. J[ecTBUS HaJ MaTpUllaMU: YMHOXKEHUE MATPHUIl HA YU C-
JI0, CJIOKEHUE M YMHOXEHUE MaTpull. TpancnoHnupoBaHue matpull. Onpenenurenu
N-TO MOPSI/IKA, UX CBOMCTBA M BhIUUCIEHUE. ANreOpandecKkue JOMOJHEHHUS U MUHO-
pel. OOpaTHast MaTpuiia. Perenue cucteM JTUHEHHBIX YPaBHEHUM MATPUYHBIM CIIO-
cooom. Panr matpuiibl. Beramcienre paHra MaTpuilbl C TOMOIIBIO 3JIEMEHTAPHBIX
npeoOpazoBanuii. Teopema o 6azucHoM muHOpe. [loHsATHE O penieHuu MPON3BOIb-



HBIX CHCTEM JIMHEWHBIX ypaBHeHUU. Teopema Kponekepa-Kanemmm. Pemenne npo-
M3BOJIBHBIX CUCTEM JIMHEMHBIX ypaBHEHUN meronoM ['aycca. [Ipouenypa Haxoxne-
HUS 00paTHOM MaTpulpl MeTo0M ['aycca. JInHeitHoe BEKTOpHOE MPOCTPaHCTBO. JIn-
HeliHble TpeoOpa3zoBaHusi, UX MaTtpuilbl. COOCTBEHHbIE 3HAUEHUS M COOCTBEHHBIC
BEKTOPBI JINHEHHOTO TMpeodpa3oBanusi. Keanparuunsie ¢opmel. [IpuBeaenue kBaji-
paTnyHbIX (OpM K KaHOHMYECKOMY BuAy. I[IpuBeneHne K KaHOHHMYECKOMY BHUIY
YpaBHEHUS KPUBOW BTOPOIO MOPSIAKA.

Tema 5 JeMeHTHI BhICHICH AJIre0pbl

[lonsitue MHokectBa. Onepauuu HaJl MHOXKecTBaMu. JlexkapToBo (TipsimMoe)
MPOU3BEJCHUE MHOXKECTB. AsreOpa MHOXXecTB. OTHOIIEHHS Ha MHOXecTBax. bu-
HapHbIE OTHOIICHHUSA, cTIOCOOBI 3amanus. OTobpaxkeHuss MHOkecTB. [loHsTHe QyHK-
uuy. OTHOLIEHUSI SKBUBAJIEHTHOCTH, MOPSAKA, TOMUHHApOBaHusA. KoHeuHnble u Oec-
KOHEYHbIE MHOKeCTBAa. CueTHble MHOKECTBA. [[oHATHE MOIIHOCTH MHOKECTBA. JK-
BUBAJICHTHOCTh MHOXECTB. Pa30ouenue Ha kinacchl. [ToHsiTHE 0 HEKOTOPBIX aredpan-
YECKHUX CTPYKTypax: Irpynna, koisblo, nojie. [lonarue uzomopdusma. Ilosne xom-
MJIEKCHBIX uncesn. KoMIUIeKCHbIE unciia, uX U300pakeHue Ha MI0CKoCcTU. Anredpau-
YecKasi, TPUTOHOMETPUYECKas U MoKa3aTesbHas (hopMa 3alrMcy KOMIUIEKCHBIX YHCEIl.
Anrebpanueckue onepanuy Haja KOMIUIEKCHbIMU unciamu. @opmyrna Myaspa. Kop-
HU U3 KOMIUIEKCHBIX uncen. @opMyIMpoBKa OCHOBHOM TeopeMsbl anredpbl. Teopema
besy. Pa3noxenue MHoOrousaeHa ¢ JE€HCTBUTEIbHBIMU KO3((ULIIMEHTAMU Ha JIMHEH-
HBIE U KBaJPATUYHBIE MHOKUTEIH.

Tema 6 BBenenue B MaTeMaTH4YeCKHii aHAIN3

YucnoBass MOCIEIOBATENIBHOCTb, NPEAEI YHUCIOBOW IOCIIEI0BATEIBHOCTH.
CylecTBOBaHUE Tpejiesia MOHOTOHHOM OTpaHUYEHHOM MOCIEA0BATEIBHOCTU. YK CIIO
e. Harypanenubiit norapudm. Ilpegen ¢dyHkuyu B TOUKe, OJHOCTOPOHHUE TIPEACIBI.
[Ipenen ¢pynkuuu Ha O€CKOHEYHOCTH. beckoHEeUHO Manble (YHKIHUU U UX CBOMCTBA.
OcHOBHBIE TeOpeMbl O Tpenaenax. beckoHeuHo OombIIMe (PYHKIIMM U UX CBOWCTBA.
CBsi3b Mk Ty 0€CKOHEUHO OOJIBITUMHU M OECKOHEYHO MasibiIMU (PyHKIussMu. CpaBHe-
HUE OECKOHEYHO MaJIbIX. DKBHBAJICHTHBIE OECKOHEYHO Maiiblie. HempepbIBHOCTH
dbyHkuuu B Touke. HempephIBHOCTH OCHOBHBIX 3JIeMEHTAapHbIX (yHKmii. Hempe-
PBIBHOCTh CYMMBI, MIPOU3BEACHHS, YACTHOTO U CYNEPIIO3UIIMA HETPEPHIBHBIX (HYyHK-
1. OTHOCTOPOHHSIST HEPEPBIBHOCTh. TOYKM pa3pbiBa GYHKIIMU U UX KiIaccupuka-
rus. CBolicTBa (DyHKIIMI, HEMIPEPHIBHBIX HA OTPE3KE: OTPAHUYEHHOCTH, CYIIECTBO-
BaHME HAMOOJBIIETO U HAUMEHBIIIETO 3HAYEHUH, CYIECTBOBAHUE MPOMEKYTOUHOTO
3HAYECHUSI.

Tema 7 InddepenuuanbHoe nucuncieHue GyHKIUN 0JHOI NepeMeHHO

[Ipou3BoAHBIE OCHOBHBIX 3JIEMEHTApHbIX (GyHKUUW. [Ipom3BojiHas CIOXKHOM
¢bynkuuu. [IpousBonnas obpatHoit pynkiuu. duddepenunan @yukiuu. ['eomerpu-
yeckuil cMbicn nuddepennmana. MaBapuantHocTs GopMmbl niepBoro auddepenima-
na. [lpumenenus nuddepennumana K npubIMKEHHBIM BhruuciaeHus M. [IpousBogHbie
u nuddepennmansl Beicux nopsakoB. @opmyna JleitOuuma. Teopemsr Poms, Jla-
rpanxa, Komm. IIpaBuno Jlonmransa. @opmyna Tennopa ¢ 0OCTaTOYHBIM YJIEHOM B
dopme Jlarpamxa. [IpencraBnenue ¢pynkimii e, Sinx, cosx, In(1+x), (1+x)* mo dop-
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myne Teitnopa. [Ipumenenue popmynsl Teitnopa k mpuOIMKEHHBIM BBIYHCICHUSM.
MonoTonnble pyHKIIMU. TeopeMbl 0 BO3pacTaHUH W YObIBaHUU (DYHKIIMU HA WHTEP-
Baje. OkcTpemyMmbl (yHkuuu. Heobxomumele ycnoBusi skcTpemyMa. OTbhICKaHHUE
HauOOBIIETO U HAUMEHBIIIETO 3HAUCHUN (PyHKIUU Ha OTpe3ke. BhIMykIocTh U BO-
THYTOCTh Tpaduka ¢yHkiuu. Touku nepernda. ACUMOTOTHI KPUBBIX: BEPTHUKAIHHBIC
u HakJoHHBIe. O0mIast cxema ucciaeaoBaHus (GYHKIUA W TOCTPOSHUS ee Tpaduka.
BekropHast ¢yHKIus ckajnsipHoro aprymeHnta. lIpousBoanasi, ee reoMeTpu4eckuili u
¢uznueckuit cmbicia. [lapamerpuueckue ypaBHEHHsI KpUBOM Ha IJIOCKOCTU M B MPO-
crpaHcTBe. DyHKIIMY, 33JaHHBIE TAPAMETPUUYECKH, UX AUPPEPEHINPOBAHNUE.

Tema 8 HeonpeneeHHbIH U onipeieIeHHbII HHTETPaJIbI

[lepBoobOpasnas ¢ynkuusa. HecooctBennsie ¢yHkius uHTerpansl. Heompene-
JICHHBIM WHTETPAJl, €r0 CBOWCTBA. Taliuiia OCHOBHBIX (DOPMYJ HMHTETPHUPOBAHUSI.
HenocpencrsenHoe UHTErpupoBanue. MIHTErpupoBanue MoJICTAaHOBKOW (3amMeHa Iie-
PEMEHHOM) U 10 YacTsaM. MHTerpupoBaHue panydoHadbHbIX (DYHKIUN IMyTeM pas3iio-
YKEHUs Ha mpocTeimme apodu. MIHTerpupoBaHre HEKOTOPBIX KJIACCOB TPUTOHOMET-
pudeckux GyHkuuil. THTErpupoBaHne HEKOTOPHIX KIACCOB UPPALIMOHABHBIX (QyHK-
nuid. OnpeneneHHpli MHTETpai Kak Npeiesl HHTErpaIbHOW cyMMbl. OCHOBHBIE CBOM-
CTBa OIIPEACIICHHOrO uHTerpaia. IIponsBoaHas MHTErpana mo NepeMEeHHOMY BEpX-
HeMy npeneny. @opmyna Herorona-JIeiiOHuna. Beraucienue onpeaeieHHOro nHTe-
rpaja: UHTErpUpOBaHUE MO YaCTAM U MOACTaHOBKOW. [IpuOmmkeHHOEe BBIYMCIICHHE
OIIpPE/IENICHHOIO0 MHTErpana: (GpopMyJsbl MPsMOYTOJIbHUKOB, Tpaneuuit u CumIicoHa.
HecoOcTtBennbie unTerpansl. [IpuioxkeHus onpeneneHHOro MHTerpaiga K BbIYHMCIIE-
HUIO TUIonIa/ied IIOCKUX (Uryp, JUIMH OyT KPUBBIX, OOBEMOB U TEN IJIOMIAAEH Io-
BEPXHOCTEN BpAILICHHUS.

Tema 9 TuddepenunanbHoe ucuncjieHue QyHKIHN HECKOJIbKUX
NepeMeHHbIX, KPATHbIE HHTErPAJIbI

OYHKIMY HECKOJBKUX MEPEMEHHBIX; 00JacTh OMpEeAesIeHHs, ClIOCO0bI 3aja-
uus. [Ipenen dynkuuu B Touke. HenmpepbiBHOCTE. YacTHBIC NpUpaIIeHUs] U YaCTHBIE
POU3BOIHBIC. ['€OMETPUYECKUN CMBICIT YaCTHBIX MPOU3BOJIHBIX (DYHKIIMU JABYX Tie-
pemenHbixX. [lomHoe mpupamenue u monHbld auddepennuan. KacarenbHas mioc-
KOCTh M HOpMaJIb K TIOBEPXHOCTH. [ '€OMETpHUUEeCKUi CMBICT MOJHOTO AuddepeHima-
7a GyHKIUHU ABYX MepeMeHHbIX. [IpubauKeHHbIe BEIUUCICHUS C TTIOMOIIBIO TTOJIHOTO
muddepennmana. YactHeie mpousBoAHbIe U IU(GEpPeHITNANB BBICIIUX MOPSIKOB.
Teopema 0 HE3aBHUCHUMOCTH YaCTHBIX MPOU3BOJHBIX OT TMopsiaka nuddepeHmpona-
HUSI. DKCTpEeMyMbl (DYHKIIUM HECKOJIbKUX TMepeMeHHBbIX. HeobXxoauMmbie ycaoBus.
DopMyJIMPOBKA TIOCTATOYHBIX YCIOBUN. Y CIIOBHBIA 3KCTPEMYM. METO MHOKHUTENEN
Jlarpanxa. [Ipon3BogHas Mo HANPABICHUIO U T'PAAUEHT; UX CBI3b. | €OMETpUUYECKUMN
U pusnueckuit cMbIci rpaauenTa. KpaTHele MHTErpaibl: 3a1a4u, MPUBOISIIINE K HUM.
JIBOVHBIE U TPOWHBIE HHTETPAIBI; X CBOMCTBA, BBIYUCIICHUE B IEKAPTOBBIX KOOPIU-
Harax. 3aM€Ha MEPEMEHHBIX B KpaTHBIX UHTErpajax: mepexo1 OT JI€KapTOBBIX KOOP-
JUHAT K TIOJIAPHBIM, IIMIHHIPUIECKUM U chepuieckuM. ['eomerpuyeckue u dpusude-
CKHE ITPUIIOKEHHS KPATHBIX UHTETPAJIOB.



Tema 10 KpuBoJinHeliHble M MOBEPXHOCTHbIE MHTErPAJIbI
KpuBoIMHENHBIE UHTETPAJIBI IEPBOIO U BTOPOrO POJA, UX CBOWCTBA M BBI-
yucienue. ['eomerpuueckne u uznueckue npuinoxeHus. CBs3b MEXAY KPUBOJIH-
HEWUHBIMUA MHTETPAIAMU NIEPBOro U BTOporo poaa. ®opmyna I'puna. [lnomans nmo-
BEpXHOCTHU. [0BEpXHOCTHBIE MHTETrPANIBI MEPBOTO U BTOPOrO pOJA, UX CBOWMCTBA U
BBIYHUCJICHUE.

Tema 11 O0bikHOBeHHBbIE TU( depeHunaTbHbIE YPABHEHUS] M CHCTEMBbI
00BIKHOBEeHHBIX I depeHUInATbHBIX YPABHEHUI

3a1auM, NPUBOASIINE K OOBIKHOBEHHBIM AU(PQPEpEeHLUATbHBIM YPABHEHUSIM.
OObIkHOBeHHBIE U (epeHInaIbHbIE YpaBHEHUSI (OCHOBHBIE NIOHATHS U OIpeaese-
Hus). 3agada Komwm mis auddepeHmaisHOTo ypaBHEHUS MepBOro nopsaka. Teope-
Ma CYLIECTBOBaHUSA M €JUHCTBEHHOCTH peunieHus 3aaaun Komm (0e3 gokazaresnb-
ctBa). Ilonstue 006 oOuieM, 4YaCTHOM M OCOOOM pelieHuaxX IuddepeHInanTbHbIX
ypaBHeHU. OCHOBHBIE KJIACCHI YPaBHEHHM IIEPBOrO MOpPSJKA, UHTEIPUPYEMBIEC B
KBaIpaTypax: YpPaBHEHUS C pa3AeAIOMIMMUCS EPEMEHHBIMU, OJHOPOJIHBIE, TUHEH-
Hble, ypaBHEeHHsI bepHyIu, ypaBHEHUsl B NOJHBIX Au(depenimanax. ['eomerpruue-
CKasg MHTEepHpeTauus peleHuid auddepeHuuanbHbIX YpaBHEHUN MEPBOro MOpsJIKa.
Juddepenunanbable ypaBHEHHs BbICIIUX HopsakoB. 3agauya Kommu. Teopema cyuie-
CTBOBaHUS M €IMHCTBEHHOCTH pelleHud 3a1aur Komm. YpaBHeHUs, 1OMyCKaromuye
NOHWKEeHUE nopsanaka. JInnelinsle nuddepenunanbuble ypaBHeHus. [lonarue ogHo-
POJITHOTO U HEOJHOPOJIHOTO ypaBHeHHMs. JIuHelHble onHOpoAHbIE nuddepeHaib-
Hble ypaBHeHUs. Cuctema (yHAaMeHTanbHbIX pemeHuil. OOuiee pemenue. Jlnnen-
HbIE OJIHOPOAHBIE YPAaBHEHUS C MOCTOSSHHBIMU KO3 duumentamu. Hopmanbhbie cu-
CTEMbl OOBIKHOBEHHBIX IHU(PPEepeHIINaNbHbIX YpaBHEHUN, BEKTOpHas (opMa UX 3a-
nucu. 3anada Komu. Meron uckmodenusa. HopManbHbIe CUCTEMBI JIMHEWHBIX OJHO-
ponHbIX U depeHInanbHbIX YpaBHEHUH C MOCTOSHHBIMH KO3(puiueHTamu.
CrpykTypa obuiero peuieHus. Pemienue B ciydae N€MCTBUTENbHBIX PA3IUYHBIX KOP-
HEl XapaKTepUCTUYECKOIO YPaBHEHUSI.

Tema 12 Panbl

Yucnoseie paapl. CxoauMocTh U cymma psajna. HeoOxonmMoe ycioBue cxomau-
MOCTH. [[eWCTBHS CO CXOIAIIUMUCA psAnaMu. UHCIIOBBIE PAIBI C MOJIOKUTEIBHBIMU
yiieHamu. JlocTaTouHble MPU3HAKU CXOJUMOCTH: cpaBHeHUs, [lamambepa, paaukanb-
HbI npu3Hak Kommwm, naterpansueiii npusHak Komm. 3nakonepemeHHbie psiabl. AO-
COJIFOTHASI U YCIIOBHASI CXOJUMOCTH. 3HaKo4epeayrommecs psaasl. [Ipuznak JleioHu-
na. OyHkuoHabHbIE psAsbl. O0macTh cxoaumoctu. [loHsITHE paBHOMEPHOW CXOIU-
Moctu. Teopema Beliepmtpacca. CBoiicTBa paBHOMEPHO cXoadmuxcst psgoB. Cre-
neHHble panbl. Teopema Abens. Panuyc cxogumoct. OCHOBHbIE CBOMCTBA CTEIEH-
HBIX psiioB. Paznoxkenune GyHKuMil B cteneHHble psaabl. Psan Teinopa ans GyHKImiA:

e*, sinx, cosx, In(1l + x), arctg x, (1+ x)". IlpuMeHeHne CTENEHHBIX PANOB K

HpI/I6J'H/DKCHHBIM BBIUMCJICHUSM: BBIUYMCIICHUC 3HAUYCHUM q)YHKHHﬁ, BBIYHCJICHUC TIpC-
ACJI0B, BBIYMCICHUEC OMMPCACICHHBIX HHTCIPAJIOB.



Tema 13 Teopusi BeposiTHOCTeill

OnemeHTbl KOMOWHAaTOpUKU. KOHEUHbIE MHOXECTBA M OMNEPAlMU HaJ HHUMHU.
[TogMHOXk€ECTBAa AAHHOTO MHOXKECTBA. YMCIO IMOAMHOXKECTB JTAHHOTO MHOKECTBA
(coueranus). YnopsaodueHHble MHOXecTBa. llepecTtaHoBku M pa3menieHus. bunom
Heiorona u nmonmunomuaneHas gopmyna. [Ipeamer teopun BepositHocTen. Ciydaii-
HbIE COOBITHS, OINEpalMyd HaJa COOBITUAMU M OTHOIICHHS] Mexay Humu. IIpoctpan-
CTBO 3JIEMEHTapHBIX coObITUH. Kitlaccuueckoe ompeneneHue BeposiTHOCTU. Teopema
CIOKEHUs BeposiTHOcTer. YacTtora. ['eomeTpuyeckass BEpOSITHOCTh. Y CJIOBHAs BEPO-
ATHOCTh. He3aBucuMOCTh coOBITHI. BeposaTHOCTE npousBeeHus coobiTuii. Teopema
o nonHou BepoaTHocTH. Popmynbl balieca. OmnpeneneHue ciy4yalHOW BEJTWYUHBI.
JIMCcKpeTHBIE U HETIPEPBIBHBIE ClTydailHble BeNMUnHbl. DYHKIMS pacnpeelICHUs U €€
CBOMCTBA, IUIOTHOCTh BEPOSITHOCTEN HEMPEPBIBHOW CIIyYalHOW BEIMYUHBI. buHOMU-
anpHOe pacnpenencHue. Pacnpenenenne Ilyaccona. YUucnmoBble XapaKTEpUCTHKH
JUCKPETHBIX CIIyYaWHBIX BEIMYMH. MaremaTHyecKoe OXUAaHUE, €ro CBOMCTBA.
Jucnepcust u cpeaHEKBAAPATUIECKOE OTKIOHEHUE, OCHOBHBIE CBOVMCTBA M BBIUHCIIE-
HUE. 3aKOH pacIpeiesieHUs BEPOATHOCTEN (IIIOTHOCTh BEPOSTHOCTEN ) HEMPEPBIBHBIX
CIIy4alHBIX BEIMYMH. MaremMaTnyecKoe OKUAAHWE, NUCIEPCUS U CPEIHEKBAIpPATH-
YECKOE OTKJIOHEHWE HENPEPBIBHOW CIIyYalHOW BEJIWYUHBI, UX BBIYMCIEHUE U CBOU-
cTBa. PaBHOMEpHOE, MMOKa3aTeNbHOE U HOPMaJbHOE pacnpencieHus. Mx dncimoBbie
xapaktepuctuku. Oynknus Jlamnaca. BeposTHOCTh momnananus B 3aJJaHHbIA UHTEP-
BaJl HOPMAJIbHOW CIIy4allHON BEJIMYMHBI. BEpOATHOCTh OTKJIIOHEHUS OT MaTeMaTnye-
ckoro oxupanus. IIpaBuno «rpex curm». Cucrema IBYX CIy4YalHBIX BEJIUYMH.
VYcnoBHBIE 3aKOHBI paclpeeeHus. Y CIIOBHBIE MAaTEMaTUYECKUE OXHMJIAHUS. 3aBH-
CUMBbIE€ M HE3aBUCHUMBIC CiIy4aiiHble BenmuuHbl. Koppemnsimonasii MoMeHT. Koad-
dbunmeHT xoppensuuu. JIuHelHas Koppensanus, JUHEeiHas perpeccusi. 3akoH 00Jb-
mux uucen. HepaBenctBo UYeoOsnimeBa. Teopema bepnymnu. Teopema YeOblmena.
[IpenenbHble TeopeMbl. XapaKTepuCTUYECKUe QYHKIMUU U UX CBOMCTBa. LleHTpasib-
Has rnpenenpHas teopemMa JlsmyHosa. [locnenoBaTenbHOCTh HE3aBUCUMBIX HCIBITA-
Huii (cxema bepnynn). [Ipenenbasie TeopeMbl MyaBpa—Jlannaca u [lyaccona.

Tema 14 MaTtemaTHuyeckasi CTATUCTHKA

OcCHOBHBIE 3a]]Ja4l MATEMAaTUYECKON CTAaTUCTUKH. | eHepaibHas U BHIOOpOUHAS
COBOKYITHOCTHU JaHHBIX. Penpe3eHTaTuBHOCTH BHIOOpKH. CTaTHCTHUECKOE pacmpeie-
neHue BbIOOpKU. Bapuantel. YacToThl. OMmupuyeckas (QyHKIUS pachpeescHusl.
[Tonuron. I'uctorpamma. CtaTUCTHYECKHUE OLICHKH IMapaMeTpoB pactpeneieHus. To-
YeuHbIC OIICHKU: HECMEIICHHbIE, d(GEKTUBHBIE U COCTOSITENbHBIC. [ eHepanbHas u
BbIOOpOUHas cpennssi. OneHka reHepaibHOM cpeHel 1Mo BIOOpOUHOU cpenuei. I e-
HepasjbHas U BbIOOpouHas naucnepcusi. OneHka reHepaibHON TUCTIEPCUH 110 UCITPaB-
JieHHOM BhIOOpOUHON. IHTEpBaIbHBIE OIIEHKHU MTapaMeTpoB pacnpeeneHus. JloBepu-
TeIbHBIM WHTEpBai. HanexHocTh. JloBepuTeIbHBIC MHTEPBAIBI IS OIICHKH MaTeMa-
TUYECKOTO OXKUJIaHWsI HOPMAJILHOTO pacipeiesiCHUs] IPU W3BECTHOM U HEU3BECTHOM
CPEIHCKBAJPATHUCCKNX OTKIOHCHHSX. JIOBEpHUTEIbHBI WHTEPBAI IS OICHKH
CPEIHEKBAAPATUYECKOTO OTKJIOHEHHS HOPMaJbHOTO pacmpeieneHus. MeTon
HauOoJbIIero mpasaonofoous. DyHkiusa mpaBaonoaoous. OneHka HanOOIbIIETO



npaBaonoao0us. YpaBHEHUE MPABIONOA00H. DIEMEHTHl KOPPEIALUOHHOTO aHaJIH-
3a. BbIOOpoUHbIN KO3(DPHUIMEHT KOPPESIUH;, €r0 WHTEpBaIbHbIE OIEHKH. OCHOB-
HBIE CBOVMCTBA PETPECCUU. Y pPABHEHHE JIMHENHOM perpeccun. Haxoxnenue nmapamer-
POB JIMHEWHOI perpeccuu METOJ0OM HaUMEHBIINUX KBaapaToB. OIleHKa TECHOTHI CBS-
31U C TIOMOIIBIO KOA(PPUIIMEHTA KOPPETSAIUN U KOPPEISIUOHHOTO oTHOIIeHus. Cra-
TUCTHYECKAsi IPOBEPKA CTAaTUCTHYECKHUX rumnorte3. HyneBas u KOHKypupyromas ru-
note3bl. OmuMOKM MepBOro U BTOporo poja. CTaTUCTUYECKU KpUTEpUN IPOBEPKU
HYJIEBOW TMIIOTE3bl KpUTHUYECKas 0bmacTb. [IpoBepka runoressl 0 3aKOHE pacrpesie-
nenust. Pacnpenenenus Creronenta u @umepa. Kpurepuit cornacus [lupcona (xu —
KBaJpar).

4.2. Coaepsxkanue TUCHUIIHHBI (MOAYJISA), CTPYKTYPHPOBAHHOE 10 TeMaM

Hasganus pa3nenos u tem Bceero gacos Bupl yueOHBIX 3aHATHI
o ydeOHo- KonraktHas pabora CPC
My TUIAHY (AynuropHas pabora)
JK | 03 | JIb
1 xkypce
Pasznen 1 Beenenue 24 1 1 22
Pasnen 2 DnemMeHThl BEKTOPHOM anreOpbl 25 1 2 22
Pasznen 3 Ananutnuyeckas reoMeTpus 25 1 2 22
Paznen 4 DnemMeHThI TUHEHHON anreOpbl 23 1 1 21
Paznen 5 DnemenTsl BoicIen anreOpsbl 24 1 1 22
Pasznen 6 Beenenue B MaTeMaTUYECKUNA aHAJIN3 25 2 1 22
Pazmen 7 [luddepennumanbHoe ucUHCICHUE 93 1 1 21
GyHKIIMY OJHON EPEeMEHHOI
Paznen 8§ HeomnpeneneHHslii U ompeneneHHbIN o4 5 1 21
WHTETPATBI
Pasmen 9 [uddepeHnunansHoe ucCUYHCICHUE
(GYHKIIMM HECKOJBbKUX TEPEMEHHBIX, KpaTHBIE 23 1 1 21
WHTETPaJIbI
Paznen 10 KpuBonuHeliHble U NOBEPXHOCTHBIE 222 1 1 20,2
WHTETPaJIbI
KA 0,8
KD 2,6
KonTponb 10,4
Bcero no | kypcy 252 12 12 2142
2 Kypc

Paznen 11 OGrixkHOBeHHbIE U epeHInanIbHbIe
YPaBHEHHS U CHCTEMBbl OOBIKHOBEHHBIX Aupde- 78 4 4 70
PEHIIMAIBHBIX YPaBHECHUN
Paszgen 12 Paner 78 4 4 70
Paznen 13 Teopus BeposTHOCTEH 76 2 4 70
Pasnen 14 Marematndeckasi CTATUCTAKA 78,2 2 4 72,2
KA 0,8
KD 2,6
KoHTpob 104
Bcero no |1 kypcy 324 12 16 282,2
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4.3. TemaTnka NPaKTHYECKUX 3aHATHHI

KonnyecTBo yacos
Tema npakTU4ecKoro 3aHATHS
BCET0

| kypc
Brenenue. Onpenenurenu U MaTPUIIbL. 1
DJIEMEHTHI BEKTOPHOM areOpbl 2
AHanuTHYecKas FeoOMeTpHs 2
DJIEMEHTHI JIMHCHHOM anreOpbl 1
DneMEHTHI BbICIIEHN alreOpsl 1
BBenenue B MaTeMaTHUECKUN aHaIN3 1
Juddepennmanbaoe ucurciaenne GyHKIUN OJHON IEpPEMEHHOM 1
Heonpenenenublii U onpeeIeHHbIA HHTETPaJIbl 1
HuddepenunansHoe wucYHCIeHUE (QYHKIIMH HECKOJIBKUX IEPEMEHHBIX, 1
KpaTHBIC WHTETPAIBI
KpuBonnHeliHble 1 TOBEPXHOCTHBIE HHTETPAIbI 1
Bcero no | kypcy 12

Il kypc
OObIkHOBEHHBIC MU epeHITnaTBHbIC YPAaBHEHUS U CUCTEMBbI OOBIKHOBCH- 4
HBIX AU epeHnanbHbIX YpaBHEHUN
Psaner 4
Teopus BepossTHOCTEN 4
Matematuueckasi CTaTHCTHKA 4
Bcero no |l kypey 16

4.4, TemaTnka KOHTPOJIBLHBIX PadoT
1 Kypc

KonrpouabHas padora Nel
Tema: DneMeHTbI BEKTOPHOM alireOpbl, aHAJTUTHYECKON F€OMETPUN U JTMHEHHOM aJi-
reOpsl
KourpouabHas padora Ne2
Tema: luddepeHunanbHoe 1 HHTETPAIbHOE UCUUCIICHHE.
2 Kypc
KonTpoJasnasi pabora Ne3
Tema: {uddepennnansubie ypaBHeHus . Pspl.

Kounrpoabnas padora Ne4

Tema: Teopus BepossiTHOCTEN. MaTeMaTnudeckast CTaTUCTHKA.
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5. YueOHO-MeTOAMYECKOE 0OOeceyeHue AJIsl CAMOCTOSATEIbHOI padoThI
00y4arIuxcs no JUCUMILIMHE (MOIYJIIO)

5.1.Pacnpezle.11eH1/le 4acCoB 110 TEMaM U BUAaM CaMOCTOSITEJILHOM paﬁoTLI

Pa3nensl u TeMEI

Bcero gacos 1o
y4eOHOMY IUIaHy

Bua camocrosiTesHO#M paboThI

| kypc

Tema 1 Beenenue

22

CaMocTOsATENbHOE HW3Y4YEHHE OTIEIBHBIX TEM
yueOHOIl suTepaTypbl. BelnonHeHHe KOHTPOIIb-
HOW pabotbl. IloAroToBKa K MPOMEKYTOYHOMH
aTTecTalluy U TEKYIIEeMY KOHTPOJIIO 3HAHUM.

Tema 2 DnemeHTHI
TOPHOM anreOphl

BCK-

22

CaMocCTOSTENbHOE HM3Y4YEHHE OTIEIbHBIX TEM
y4eOHOM JuTepaTyphl. BhIMoONHEHHE KOHTPOJIb-
HOUM pabotel. IloaroroBka K MPOMEXYTOUHOMN
aTTECTALMU U TEKYIEMY KOHTPOJIIO 3HAHUMU.

Tema 3 Amuxanuradeckas
reOMETPHS

22

CaMocCTOsTEeNbHOE M3YYEHHE OTIEIbHBIX TEM
y4eOHOM JuTepaTyphl. BhIMoNHEHHE KOHTPOJIb-
HOM pabotel. IloaroroBka K MPOMEXYTOUHOMN
aTTECTALMU U TEKYIEMY KOHTPOJIIO 3HAHUM..

Tema 4 DaeMeHTHI IUHEN-
HOM anreOpbl

21

CaMocCTOsTEeNNbHOE M3YYEHHE OTIEIbHBIX TEM
y4eOHOM JuTepaTyphl. BrInoiHEHHE KOHTPOJIb-
HOUM pabotel. IloaroroBka K MPOMEXYTOUHOMN
aTTECTALlMU U TEKYIEMY KOHTPOJIIO 3HAHUMU.

Tema 5 DnemMeHTBI BEIC-
el anreOpbl

22

CaMocTOsATENbHOE HW3YYEHHE OTIEIBHBIX TEM
y4eOHOU JuTepaTyphl. BrIMoNHEHHE KOHTPOJIb-
HOW pabotbl. [loaroroBka K NPOMEXYTOUHOMH
aTTECTAllUU U TEKYIIEMY KOHTPOJIO 3HAHHM.

Tema 6 BBeneuue B Mare-
MAaTUYECKUN aHAIN3

22

CaMocCTOATENBHOE HW3YYEHHE OTIEIBHBIX TEM
yueOHOU JuTeparypbl. BhINoIHEHHE KOHTPOJIb-
HOW paOotbl. [loAroroBka K NpPOMEXYTOUHOMH
aTTECTAllUU U TEKYIIEMY KOHTPOJIO 3HAHHM.

Tema 7 uddepenunans-
HO€ HCUHUCIICHUE (PYHKIHUU
OJIHOU NIEPEMEHHOMN

21

CaMocCTOATENBHOE HW3YYEHHE OTIEIBHBIX TEM
y4eOHON JuTepaTyphl. BrIMoNHEHHE KOHTPOJIb-
HOW pabotbl. [loAroroBka K NpPOMEXYTOUHOMH
aTTECTAllUU U TEKYIIEMY KOHTPOJIO 3HAHHM.

Tema 8 HeonpeneneHHsli
U OINpENEICHHbIA WHTE-
rpajisl

21

CaMocCTOATENBHOE HW3YYEHHE OTIEIBHBIX TEM
y4eOHOU JuTepaTyphl. BrImoNHEHHE KOHTPOJIb-
HOW pabotbl. IloAroroBka K NPOMEXYTOUHOMH
aTTECTAllUU U TEKYIIEMY KOHTPOJIO 3HAHHM.

Tema 9 uddepenuunans-
HO€ HcYHCIIeHne (QYHKIUU
HCECKOJIbBKUX TNICPEMCHHBIX,
KpaTHBIE UHTErPaJIbl

21

CaMocCTOATENBHOE M3Y4YEHHE OTIEIBHBIX TEM
yueOHOIl nuTepaTypbl. BeInonHeHHEe KOHTPOJIb-
HOM pabotel. IloaroroBka K MHpPOMEXYTOUHOM
aTTECTAllUU U TEKYIIEMY KOHTPOJIIO 3HAHHM.

Tema 10 KpusosnHelinble
U TIOBEpXHOCTHBIE WHTE-
rpaJibl

20,2

CaMocCTOsATENBHOE M3YYEHHE OTIEIBHBIX TEM
yueOHOIl nuTepaTypbl. BeInonHeHHEe KOHTPOJIb-
HOM pabotel. IloaroroBka kK MHpPOMEXKYTOUHOM
aTTECTAllUU U TEKYIIEMY KOHTPOJIO 3HAHUM.

Bcero no | kypcy

214,2
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1l kypc

Tema 11 OOBIKHOBEHHBIE CaMocTOsATENbHOE HW3Y4YEHHE OTIEIBHBIX TEM
muddepeHnranbHbIe yueOHOU JuTeparypbl. BhINoIHEHHE KOHTPOJIb-
YPAaBHEHUS U  CHCTEMBI 70 HOW paOotbl. IloaroroBka K NpPOMEXYTOYHOMH
OOBIKHOBEHHBIX  audde- aTTeCTallMy U TEKYIEMY KOHTPOJIIO 3HAaHUM.
PEHIMAJIBHBIX YPaBHEHUN
CaMocCTOsATENIbHOE H3YYEHHE OTHEIBHBIX TEM
Tema 12 Psutsi 70 y‘l?6HOI71 auTepaTypsl. BeinonHeHne KOHTPOJIb-
HOW pabotbl. IloAroToBKa K MPOMEKYTOYHOMN
aTTecTalluy U TEKYIIEMY KOHTPOJIIO 3HAHUM.
CaMocCTOsATEIbHOE H3YYEHHE OTIEIbHBIX TEM
Tema 13 Teopus BeposT- 70 y4eOHOW JuTepaTypbl. BBITIOJIHEHHE KOHTPOJIb-
HOCTEH HOW pabotbl. IloAroToBKa K MPOMEKYTOYHOMH
aTTecTallMy U TEKYIIEeMY KOHTPOJIIO 3HAHUM.
CaMocCTOsTEIbHOE H3YYEHHUE OTIEIbHBIX TEM
Tema 14 MartemaTuueckas 729 yueOHOM IuTeparypbl. BhIMOIHEHHE KOHTPOIb-
CTaTUCTHUKA ' HOW pabotel. [loAroToBKa K MPOMEKYTOYHOMN
aTTeCTallMy U TEKYIIEMY KOHTPOJIIO 3HAaHUM.
Bcero no |l kypcy 282,2
BCEI'O 496,4
5.2. IlepeyeHb y4eOHO-METOAUYECKOT0 00eceYeHU 1JIsl CAMOCTOSTEIbHOM

pa60T1>1 CTYACHTOB C YKa3aHMEC MeCTAa UX HAXOKICHUA:

- yueOHas nurepaTtypa — oubnuorexa umana
- METOJUYCCKHE PEKOMEHAITMH TI0 BBITIOJIHCHUIO KOHTPOJIBHOM PaOOTHI;
- METOIMYECKHE PEKOMEHIAIINH [0 CAMOCTOATEIbHOM paboTe — cailT punuana.

6. @oH1 OLIEHOYHBIX CPEJCTB /JIs1 MPOBeIeHUs MPOMe;KYTOUHOI aTTecTa-
MU 00YYAKIIMXCH N0 JUCHHUILINHE (MOAYJII0).

By onieHOUHBIX CpeCTB

KomanyectBo

Texkymmii KOHTPOJIb

KonrtposabHas pabora

4

Kypcosas pabota

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

KypcoBoii mpoekr

Y4eOHbIM MJIAHOM HE NPEAYCMOTPEHO

ITpoMe:KyTOYHBI KOHTPOJIb

DK3aMeH

2

3auer

2

@DOH/JT OTICHOYHBIX CPEJICTB MPECTABIICH B MPHIIOKEHUH K pabodeit mporpamMmme
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/. IlepeyeHb OCHOBHOM M IONOJIHUTEJIbHOM JIUTEPaTyPhI

7.1 OcHOBHAas JqUTEpaTypa
ABTOpBI, CO- Konunu-
3ariaBue H3naTenscTBO, TOJI
CTaBUTEIHU BO
Bricmias maTematuka: Mocksa: U3naTen:CTBo [Dnek-
[[Iumaues B. ) FOpaiir, 2019. — 447 c. Pexxum .
JI1.1 C ydueOHOe rmocodue Jyist focTyna: TPOHHBIN
BY30B https://urait.ru/bcode/447322 | PeCYPe]
Teopus BepoaTHocTel U | MockBa: M3aaTenbcTBO [Drek-
I'mypman B. | matemaruueckas ctatu- | FOpaiir, 2020. — 479 c. Pe- .
J1.2 TPOHHBIH
E. CTUKA: YUYCOHUK JUIS BY- | UM JOCTyIa: ecypc]
30B https://urait.ru/bcode/449646 pecyp
Teopus BepositHOcTEN U1 | MockBa: M3narenscTBo [Drek-
BacunweB A. | marematuyeckas cratu- | FOpaiit, 2020. — 232 c. Pe- N
J1.3 TPOHHBIH
A. CTHKA: y4eOHHK W MPaAK- | JKUM JOCTYIIA: ecype]
TUKYM JIJIs1 By30B https://urait.ru/bcode/453255 peeyp
7.2 lonoTHUTEILHASI JIUTEPATYpPa
Beuromos E. Marematuka: ocHOBHbIe | MockBa: M3gaTenbcTBO
M. MareMmaruueckue ctpyk- | FOpaiir, 2020. — 296 ¢. — [Drek-
1 Typhbl: yueOHoe nmocodue | Pexum noctyna TPOHHLL
' JUTSL By30B https://urait.ru/book/matematik pec ol
a-osnovnye-matematicheskie- pecyp
struktury-454363
[Tox o6m1. pea. | Beicmias maremaruka : Mocksa: U3naTtenbcTBO [Drek-
XpHUIyHOBOW | yUeOHUK U MPAKTUKYM FOpaiit, 2020. — 478 c. — .
2.2 TPOHHBIN
M.b., Lpira- JUIS BY30B Pexxum pgocrymna ecype]
nox LI, https://urait.ru/bcode/450527 | PP

8. [lepeyenn pecypcoB HH(POPMALMOHHO - TEJIEKOMMYHUKAIMOHHOM CeTH
"UHTepHeT", HEOOXOAUMMBIX /IJIsl 0CBOCHMS JUCIHUIIMHBI (MOIYJIs1)
1. OdunmanbHbIi callT punrana
2. DneKkTpoHHas OMOIMoTEeYHAas cucTeMa

9. Metoauyeckue ykazaHus JJsl 00y4ar0LIHUXCs 110 OCBOEHUIO THCIIUTLTHHBI

1. JlekuuoHHbBIE 3aHATHS COCTABJSIOT OCHOBY TEOPETUYECKOTOo OOYy4eHMs,
BKJIFOYAIOT B Ce0sI CUCTEMATU3UPOBAHHbIE OCHOBBI 3HAHUM MO TUCUUIUIMHE, KOHLIEH-
TPUPYIOT BHUMaHUE OOydaroluxcsi Ha HauboJiee CIOXKHBIX M Y3JIOBBIX BOIpOCAaXx.
CryneHTaM peKOMEHJyeTcsi KOHCIEKTUPOBATh MpeajaraéMblii Matepuai, JUist 3TOro
Ha 3aHATUSAX HEOOX0MMO UMETh MUChbMEHHbBIE MPUHAICKHOCTH.

2. IlpakTHueckue 3aHATHUS SBIAIOTCS JOIMOJHEHHUEM JIEKIHOHHBIX KYpCOB H
CaMOCTOSITENIbHOM paboThl 00yUalOIUXCs, a TAK)KE CPEJACTBOM MPOBEPKU YCBOCHHUS
VMU 3HAHUH, 1aBaeMbIX Ha JICKIIMH U B TPOIIECCE U3YICHUS PEKOMEHIyeMO JTUTepa-
Typel. [IpakTudeckue 3aHITHS BKIIOYAIOT peIIeHWE 3ahad pa3sHoro ypoBHs. [Ipu
MOJITOTOBKE K MPAKTHUECKUM 3aHATHSAM M0 JUCHIUTIIMHE HEOOXOIMMO 03HAKOMHUTHCS
C JIEKIIMOHHBIM MaTEpUajOM Ha COOTBETCTBYIOIIYIO TEMY.

3.CamocrosTenbHas padoTa CTYACHTOB MO M3YYEHUIO TUCLMIUIMHBI SBIISETCS
OCHOBHBIM BHJIOM Y4Y€OHBIX 3aHATHI. YMEHHE CaMOCTOSATEIbHO paboTaTh HEOOXO-
JUMO ISl YCTICLTHOTO OBJIAJCHUS KypcoM. B pamkax camocTosTenbHOM paboThI CTy-
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JICHT JOJDKEH BBINIOJHUTH KOHTPOJbHBIE paboThl. BapmaHT KOHTpOJBHOW pPabOTHI
BBIOHpAETCs] B COOTBETCTBUU C mocienHeil mudpoi mmdpa 3a4eTHON KHUKKUA CTY-
JeHTa. BpINOMHEHWE W 3allldTa KOHTPOJBHOM pPaOOThHl SIBISIIOTCS HENPEMEHHBIM
YCJIIOBHEM JUIs IOITYCKA K 3a4e€Ty M dK3aMeHYy. Bo BpeMs BBINIOJHEHUS KOHTPOJIBHOU
paboOThl MOKHO MOJIYYUTh I'PYNIOBBIE WM WHIWMBUIyaJIbHbIE KOHCYJIbTAI[UU Y Mpe-
[I01aBaTEIs.

10. Ilepeyenb uH(POPMAITMOHHBIX TEXHOJIOTHIi, IPOTPAMMHOI0 00ecrneye-
HHMS U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HCI0JIb3yeMbIX IPH OCYLIECTB-
JICHMH 00pa30BaTe/IbHOIO NMPoLecca M0 JUCHHUILINHE
[IporpammHoe obOecrieueHure sl TPOBEACHUS JIEKIIUH, JEMOHCTPAIIMU MPE3eH-
tauuii: Microsoft Office 2010 u BbIIE.

IIpogeccunonanbHbie 0a3bl JAHHBIX,
HCI0JIb3yeMble 1JIs1 H3yYeHU s JUCUUILINHBI (CBOOOAHBIN JOCTYII)
1. Ob6mepoccuiickuii MatemMaThueckui moprtan (MHDOpPMalMOHHAsT CHUCTEMA) -
http://www.mathnet.ru

2. [TopTast MHTEIEKTYaJIbHOTO IIEHTpa — Hay4YHoU 0nbanoTeku uM. E.M. OBcsinkuHa

https://library.narfu.ru/index.php?option=com content&view=article&id=500& Itemi
d=569&Ilang=ru

11. Onucanne MaTepUAJIbHO - TEXHUYECKOH 0a3bl, HEOOX0IMMOM
A1l OCYLEeCTBJICHHSI 00Pa30BaTeJIbLHOI0 MPoLecca M0 JUCHHILIMHE
11.1. TpeGoBaHus K ayAuTOPUSM (IIOMeEIIeHUSIM, KaOMHeTaM) /ISl IPOBe-
JACHMS 3AaHATHI ¢ YKa3aHHEM COOTBETCTBYIOLEIr0 OCHALCHUS 3aAHATHI C
YKa3aHHEM COOTBETCTBYIOLIEro0 OCHAIICHUSA

VYyeOHast ayaAuTOpHs Ui IPOBEACHUS yU€OHBIX 3aHITHH, MPEIYCMOTPEHHBIX
MporpaMMoil crienuanuTera (MpOBEICHUE 3aHITUN JIEKIIMOHHOTO THIA, 3aHITUN ce-
MHUHApPCKOI0 THUMA, TPYNNOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTAlMW, TEKYIIErO0 KOH-
TPOJS U MPOMEKYTOYHOW aTTeCTallMH) - KaOWHET «MareMaTukm», ayautopus Ne
619. Cnenmanu3upoBaHHast MeOEIb: CTOJBI YUeHUYECKUE - 23 MIT., CTYJbsl YICHHYC-
ckue - 46 mT., 10OCKa HacTeHHas - 1 mT., cToN mpenogasarend - 1 mr., cTya npeno-
naBates - 1 mT. Texuudeckue cpeicTBa 0Oy4eHUs: IEPEHOCHON dKpaH, MEPEHOCHOM
MPOEKTOP, HOYTOYK. YueOHO-HarJsAHbIe MOCOOUs - KOMIUIEKT IJIAKaTOB, MPE3EHTA-
uii. MakeTbl - MakeThl 00bEMHBIX T€OMETPUUECKUX PUTYD.

11.2. IlepeyeHb 1a60PATOPHOTO 000PY/IOBAHMS
JlabopaTopHoe 000pyIOBaHHE HE MPEYCMOTPEHO.
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IIpunoxenune k padboueii nporpamme
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OIIEHOYHBIX CPEJICTB

10 Y4eOHO! AU CHMILTIMHE

MATEMATHUKA
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1. IlepeyeHb KOMIIETEHUHMH C YKa3aHHEM 3TANOB UX (OPMUPOBAHMSA B NIPO-
Hecce OCBOCHHUS Y4eOHOM IMCUMILIMHBI

1.1. Ilepeyenb KoMIeTeHIUI U HHANKATOPOB

OIIK-1: criocobeH pemath HHKEHEPHBIE 3a7]a4i B MPOGECCHOHATBHON JESTENbHO-

CTH C HMCHOJIb30BAHHEM METOJOB €CTECTBEHHBIX HAyK, MATEMAaTUYECKOTO aHAJIN3A U

MOJIETTUPOBAHUSI.

Nuaukatop OIIK-1.1: [Ipumensier MeToAbl BBICIIIEH MaTEMAaTUKH JIJIS PEIICHUS 3a-
Ja4 mpodecCHoHaIbHON AeATeIbHOCTU

1.2.

y4eOHOH JUCHUNIMHBI

Jranbl (OPMHUPOBAHNS KOMIIETEHIIUI B IPOLecce 0CBOCHUS

HaumenoBanue sTana

Conep:xanue 3Tana
(BuABI y4eOHOI1 padoThI)

Koasl popMupyembIx Ha ITane
KOMIICTCHIIMH, MHAUKATOpa

Ortan 1. ®opmupoBanue Teo-
peTudeckoi 06a3bl SHAHUN

Jlexiu, camocTosiTeNbHAs pa-
0oTa CTY/ICHTOB C TEOpETHYe-
CKOIi 0a30M, MPaKTHIECKHUE 3a-

HATHUA

OITK-1 (OTTK-1.1)

Oran 2. @opMupoBaHue yme-
HUU

HpaKTI/I‘IeCKI/Ie 3aHATHUA

OITK-1 (OTK-1.1)

Oran 3. ®opmupoBaHue
HAaBBIKOB IIPAaKTUYECKOTO HC-
IIOJIb30BAaHUs 3HAHUM U yMe-
HUU

Breimonnenue KOHTPOJIBHBIX pa-

oor

OITK-1 (OITK-1.1)

Ortan 4. [IpoBepka yCBOGHHO-
ro Marepuania

3aiuTa KOHTPOJBHBIX padoT,
3a4eThl, IK3aMEHbI

OITK-1 (OITK-1.1)

2. OnucaHue nokasarteJieil M KpUTepueB OLEHUBAHUS KOMIIETEHIIUI HA pa3-
JIMYHBIX 3Tanax ux (JOpMUpPOBAHNS, ONIMCAHNE IIKAJI OLlCHUBAHUS
2.1. lloka3aTeJin M1 KPUTEPHH OLIEHNBAHUS KOMIIETEHIIMI
HA Pa3JIMYHbIX 3Tanax ux GopMupoBaHus

Oran popmupo- IToxazarenu one-
(opmnp Ko xommeren- H Croco0sbl
BaHUS KOMITETECH- HUBAHHSI KOMIIE- Kputepun
IIUH, UHAUKATOP - OLICHKHU
1IN TEHIMH
- MOCEIEHUE JIeK-
- HaJIM4Ke KOHCIIEKTa
Oran 1. ®opmu- LUOHHBIX U MPaAK- .
JEKIUN [0 BCEM Te-
poBanue Teope- | OIIK-1 (OIIK- | Tuyeckux  3aHs- y4yacTue B
. . MaM, BBIHECEHHBIM
TUYeckoi  0a3bl 1.1) TUH; JTUCKYCCUU
N Ha JIEKIIMOHHOE O00-
3HAHWH - BEJEHHE KOH-
. CYXKJCHHE;
CTEKTa JIEKIHH;
- eIIEeHNE
Jran 2. GopwH- elmenHye 3amad 3a7a4d  pElICHHI TI/Il'IOBpBIX 3a
poBanue ymenuit | OIIK-1 (OIIK- P A p
MPAKTUYECKOTO BEPHO Ja4 Ha TIpak-
(perreHre 3amaqm 1.1)
1o 06pasiy) 3aHATHUS TUYECKUX 3a-
pastly HATHSIX
Oran 3. ®opmu- - KOHTpPOJIBHBIE pa-
OBaHHE HaBBIKOB © HAWAHC TPa™ §orel mmeror morno
p OIIK-1 (OIIK- | BUJIBHO  BBIIOJI- KOHTPOJIbHBIE
MPAKTHYECKOTO KUTEIIbHYIO ~ peleH-
1.1) HEHHBIX KOH- paboThI
UCIIOJIb30BaHUS 3UI0 U JIOMYIIEHBI K
o . TPOJBHBIX paboOT
3HAaHWI U YMEHHH 3aIuTe
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Otan 4. Ilposep-

- ycoemHas 3a-
HIUTa KOHTPOJIb-

- OTBCTBHI Ha BCC BO-
HPOCHI 10 KOHTPOJIb-
HBIM paboTam;

OIIK-1 (OIIK- - OTBETHI Ha BOIIPOCHI N
Ka  YCBOEGHHOIO HBIX padorT; YCTHBIN OTBET
1.1) 9K3aMEHAIMOHHOTO
Marepuana -3K3aMEHBI;
Ousiera, Ha BOMPOCHI
- 324EThI
3a4era U Ha JOMOJ-
HUTEJIbHBIE BONPOCHI
2.2. KpnTeplm OIlCHUBaAHUA KOMIIeTeHIII/Iﬁ IO YPOBHIO UX C(l)OpMI/IpOBaH-
HOCTH
Kon xomneren- YpoBHU cHOPMHUPOBAHHOCTH KOMIETEHIIUN
LU, UHAUKATOP 0a30BbIii CpeaHui BBEICOKHH
OIIK-1 3HATB: 3HATh: 3HATH:
(OIIK-1.1) - OCHOBHBbIC TIOHSATHS | - METOABI MaTeMaThUde- | - OCHOBHI MaTeMaTHue-
MaTEMaTHKH, CKOT'O aHaJIn3a, CKOr0  IPEACTaBICHUS
YaCTHYHO BJIAICET OC- | YBEPECHHO BJIAaACCT OC- HpO(i)eCCI/IOHaJIBHBIX

HOBHBIMH TIOHSTHSIMH U
METOJaMU MaTeMaTH4e-
CKOTO aHalin3a, aHalu-
TUYECKOH  TeOMETpHH,
JAUHENHON anreOpsl,
muddepeHIaIbHOTO U
WHTETPATBHOTO HCYHC-
neHus, teopun audde-
pPEHITMAIBHBIX ~ ypaBHE-
HUWH W PSAIOB, a TaKxKe
TEOPUHM BEPOSITHOCTEH,
MaTeMaTHYeCKOW  cTa-
TUCTHUKHU.

Ymersn:

C TIOMOIIBI0 00pa3I0B U
MPOCTEUIINX ~ AJIITOPUT-
MOB:

- IPUMEHSITH METOJIBI
MaTeMaTHYeCKOro aHa-
JM3a MOJICTTHPYEMOTO
nporiecca (00beKTa) Ass
pEIICHUS HHXCSHEPHBIX
3amay;

— nuddepeHnupoBaTs 1
WHTErpupoBath  (HyHK-
UM OJHOM W HECKOJIb-
KHX TIEPEMEHHBIX;

— MPUMEHATh ~ METOJIBI
MaTeMaTHYeCKOTo aHa-
TU3a IS UCCIeIOBaHUS
byHKIHIH;

— BBIYHCIISATh HMHTErpa-
JIBL;

HOBHBIMM HOHATHSMH U
METOJaMH MaTeMaTH4e-
CKOT0 aHallu3a, aHalu-
THUYECKOW  I'€OMETpHH,
JUHEWHOH anreopsl,
QG pepeHnaIbHOTO U
MHTETPaJIbHOIO HCUHC-
nenus, Teopun audde-
pPEHLMANBHBIX ypaBHE-
HUW U PSAJOB, a TaKXKe
TEOPUH BEPOSITHOCTEM,
MaTEMaTHYeCKOM  CTa-
TUCTHUKH.

Ymern:

NPUMEHSATh HW3BECTHBIE
AITOPUTMBI TIPW  pellie-
HUM HETUIIOBBIX Yy4eO-
HBIX 3a/1a4 Ha!

- IPOBOJIUTH TEOPETH-
YeCKHe M dKCIIepUMEH-
TaJIbHbIE UCCIIEIOBAHMS;
— muddepeHpoBaHue
" WHTETPUPOBaHUE
byHKUMH ONHOW W He-
CKOJIBKHX TTEPEMEHHBIX;
— uccieioBaHue (PyHK-
LM

— BBIYUCIICHHE
IpaJioB;

— pemenne aupdepen-
[UAJIBHBIX YpaBHEHHIA;
— WCCIIE/IOBAaHHE PSIJIOB;
— BBIYUCIICHUE  OCHOB-

HUHTEC-

3aJa9 U METOJBI UX pPe-
IIEHUS.

CBOOOIHO BIIANEET OC-
HOBHBIMM TOHATHSMH U
METO/IaMH MaTeMaTHue-
CKOI0 aHalu3a, aHaJlu-
TUYECKOM  T'€OMETpUH,
JIMHEHHOMN anreopsl,
Qg epeHIaIbHOTO U
UHTETPATbHOTO HCUHC-
nenusi, Teopun audde-
pPEHLIMANBHBIX ypaBHE-
HUW U PSAJOB, a TaKXKe
TEOPHUH BEPOSTHOCTEM,
MaTEeMaTU4eCcKol  CTa-
TUCTHUKH.

Ymers:

oTpeneNiTh JeHCTBUS U
BO3MOYKHBIE AJTOPUTMBI
peleHus 3ajau:

- TPHUMEHSATh METOJIBI
MaTeMaTHKH JJIsl aHAJIU-
3a W pemieHus: mpodec-
CHOHAJIbHBIX 337124

— nuddepeHpoBaHus
u WHTETPUPOBAHUS
GyHKUMH ONHOW W He-
CKOJIBKHX ITePEMEHHBIX;
— HCCIIeZIOBaHUS (PYHK-
LM

— BBIYUCIICHUS
TpaJIoB;

— pemienus auddepeH-

HUHTEC-
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—pematb  auddepen-
[UAJIbHBIC YPABHEHUS;

— UCCIIeI0BATh PAAbI;

— BBIUUCJIATE OCHOBHBIE
XapaKTEePUCTHKHI u
OLICHKH pacIpeieIeHUs
CllyyallHbIX BEJIMYUH;

— BBINOJIHATH TPOBEPKY
CTaTUCTHYECKUX THIIO-
TE3;

— COCTAaBJIATh
HUS perpeccuu.
Baanern:
YaCTUYHO HAaBbIKAMMU-
OCHOBHBIMH METOJaMHU
IIPEJCTABICHUS IIPU-
KJIQ/IHBIX 33/1a4 B MaTe-
MaTHuyecKkoi popme;

— muddepeHnmpoBanus
Y MHTETPUPOBAHHS;

— UCCIIeZIOBAaHUS  (PYHK-
LM

— pemennst auddepen-
LHAAIBHBIX YPABHEHUN U

ypaBHe-

UCCIIEIOBAHUSL  YHCIIO-
BbIX M (DYyHKLIHOHAJb-
HBIX PSJIOB;

— BBIYMCIIEHUSI  Tapa-

METPOB pacIpeeICHuUs
CITy4ailHBIX BEJIMYUH;

— CTaTHUCTHYECKOM  00-
paboOTKH  pe3yJabTaTOB
IKCIIEPUMEHTA;

— HaBbIKAMU CTaTUCTU-
Yeckoh 00paboTku U

000011IeHUsT  TOJTy4YeH-
HBIX JaHHBIX
— IPOBEPKH  CTATHCTH-

YCCKUX THUIIOTE3 MU CO-
CTaBJICHUSA YpaBHEHHM
perpeccuu;

— pEelIeHUsT  THUIOBBIX
WHXEHEePHBIX 3a7ad B
MathCad u Excel.

HBIX XapaKTePUCTUK U
OLIEHOK pacIpe/esIeHUs
CIIyYalHBIX BEJIUYMH;

— IIPOBEPKY  CTAaTHCTHU-
YECKUX TUIIOTE3;

— COCTaBJICHUE YpaBHeE-
HUW PErpEeCCU.
Baagern:

YBEpEHHO HaBBIKAMHU

- HaBbIKAMHU PELICHUS U
BbIOOpa METOIOB ISt
TUIIOBBIX 3aJlay;

— muddepeHIrpoBaHUI
Y MHTETPUPOBAHUS;

— uccieioBaHus  (PyHK-
LM,

— pemenus aupdepen-
[UAJIbHBIX YPAaBHEHUN U

HUCCICIO0BaHUA YHUCJIIO-
BbIX H (I)YHKI_[I/IOHB.JIB—
HBIX psAO0B;

— BBIYUCICHUA mapa-

METPOB pacIpeaesIeHHs
CIIyYaHBIX BEJIUYHH;

— CTaTUCTHYECKOH 00-
paboTKU  pe3ynbTaToB
IKCIIEPUMEHTA;

— HaBBIKAMU CTAaTHUCTHU-
yeckoil 00paboTku U

00001IeHNsT  MOJIyYeH-
HBIX JaHHBIX;
— IIPOBEPKH  CTAaTUCTHU-

YCCKUX THUIIOTE3 U CO-
CTaBJICHUS ypaBHEHUN
perpeccun;

— pelIeHUsT  THUIOBBIX
WHXCHEPHBIX 3a/a4 B
MathCad u Excel.

LHAAIBHBIX YPAaBHCHUM;
— HCCIIeI0BaHUS PAJIOB;
— BBIYHCIICHUS OCHOB-
HBIX XapaKTePUCTHK U
OIICHOK pacIpeesIeHHs
CIIy4aifHbIX BEJTUYUH;

— NPOBEPKH  CTATUCTHU-
YECKUX TUMNOTE3;

— COCTaBJICHUS YypaBHE-
HUM perpeccuu.
Baapgers:

CBOOOJHO HaBBIKAMU

- OCHOBHBIMU IIpHEeMa-
MU aHallu3a MNpUKIaa-
HBIX 3a/1a4;
-UHCTPYMEHTaMU  KpH-
TUYECKOTO aHaJIU3a.

— muddepeHupoBaHus
Y MHTETPUPOBAHMUS;

— uccnenoBanus (GyHk-
LMK,

— pemerns auddepeH-
[IUATBHBIX YPaBHEHUH W

UCCIICIOBAaHUS  YUCIIO-
BbIX M (YHKIMOHAJb-
HBIX PSJOB;

— BBIYMCIICHUSI ~ Tapa-

METPOB pachpeieICHuUs
CIIy4aiiHBIX BEJIMYUH;

— CTaTHUCTHUYECKON  00-
paboTKu  pe3yJbTaTOB
JKCIIEPUMEHTA;

— HaBBIKAMH CTaTUCTHU-
4yeckol 00paboTku U

00001IeHUsT  MOTy4YeH-
HBbIX JaHHBIX,
— IPOBEPKH  CTaTHUCTH-

YECKUX THUIOTE3 M CO-
CTaBJIEHUS YypPaBHEHMI
perpeccuy;

— pelIeHHs  THUIOBBIX
MH)XXECHEPHBIX 3a/1ad B
MathCad u Excel.
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2.3. Ukanbl oueHnBaHUusi POPMUPOBAHMA MHAUKATOPOB J10CTHKEHHUS

KOMIIeTeH Ui
a) llIkajia oneHNBaHUS IK3aMeHa:

[Ixama onieHnBaHus

Kpurepuu onenuBanus

OLICHKA «OTJIUYIHO»

WHaukaTop JOCTHKEHHI KOMIIETEHIIMH COPMHUPOBAH Ha BHICOKOM YPOBHE
nu CTYI[CHT OTBC€YACT HA BCC AOITOJIHUTCIIBHBIC BOHpOCLI.

Teoperuueckoe copepskaHue AMCIUIUIMHBI OCBOCHO IOJHOCTHIO, O€3 Ipo-
0esoB. CTYACHT IEMOHCTPUPYET MOJHOE COOTBETCTBUE 3HAHUHN, YMEHUHN U
HABBIKOB ITOKA3aTEIsAM M KPUTEPUSM OLICHUBAHMS MHIUKATOPOB IOCTHIKE-
HUS KOMIIETCHIIMUM Ha (OPMHUPYEMOM JIUCHHUILUTUHON ypoBHe. Omepupyer
npHOOPETEHHBIMU 3HAHUSAMHU, YMCHUSIMH U HaBBIKAMH, B TOM YHCIIE B CUTY-
aIuUsX TMOBBIMICHHOW clokHOCTH. OTBEYaeT Ha BCE BOIPOCH Omieta 6e3
HABOJAIIHUX BOMPOCOB CO CTOPOHBI mpernojaBareis. He HCHBITHIBaeT 3a-
TPYIHEHHM IIPY OTBETE HA JIONOJHUTEIBHBIE BOIIPOCHI.

OIICHKA «X0pPOoLI0»

WNHaukaTop TOCTHKEHUS KOMIIETEHIIMK C(OPMHUPOBAH Ha BHICOKOM YPOBHE,
HO CTYJEHT 3aTPyIHSAETCS C OTBETAMU HA TOIOJIHUTEIILHBIE BOIIPOCHI,

- WHAWKATOp JOCTM)KCHHWH KOMIETEHIMH C(HOPMHPOBAaH Ha CpeaHEM
YPOBHE, HO CTYACHT apryMEHTUPOBAHHO OTBEYAET HA BCE JONOIHUTEIbHBIC
BOIIPOCHI;

- WHAWKATOp JIOCTM)KEHWH KOMIETCHIMH C(HOPMHUPOBAH Ha CpeaHEM
YPOBHE, WIM Ha 0a30BOM ypOBHE, HO CTYJIEHT YBEPEHHO OTBEYaeT Ha BCe
JIOTIOJIHUTEIIbHBIE BONPOCHL. TeopeTHdecKkoe COIepKaHUE JAMCLUIUIMHBI
OCBOCHO IMOJIHOCTBIO, 6€3 npobenoB. CTyeHT JeMOHCTPUPYET MOJIHOE CO-
OTBETCTBUE 3HAHWMM, YMEHUN M HABBIKOB IIOKA3aTeNIIM M KPUTEPHUSAM Olie-
HUBaHMs UHIAUKATOPOB JOCTHKEHHsI KOMIIETEHIIMM Ha (POPMUPYEMOM [HC-
LIUIUIMHON ypoBHE. OnepupyeT npuoOpeTeHHbIMU 3HAHUSIMHU, YMEHUSIMU U
HaBBIKAMU; €r0 OTBET MPEJCTABISET IPAMOTHOE U3JI0XKEeHHE y4eOHOro Ma-
TepHaja Mo CYLIECTBY; OTCYTCTBYIOT CYIIECTBEHHbIE HETOYHOCTU B (op-
MYJIMPOBAaHUU INOHATUH; MPABUWIBHO IIPUMEHEHBI TEOPETUUYECKUE IOJIOKE-
HUs, TIOATBEPKACHHBIE TpuMepamu. Ha n1Ba TeopeTrmyeckux Borpoca CTy-
JIEHT JaJl MOJHBIE OTBETHI, HA TPETUH - NIPU HABOIALIMX BOIIPOCAX IPEIo-
nasarens. [Ipu oTBeTe HA TONOJHUTEIBHBIE BONPOCHI JOIYCKAET HETOYHO-
CTH.

OLICHKA «yA0BJETBOPH-
TE€JIbHO»

WuaukaTop AOCTHXKEHUN KOMIETeHIIMHU c(hOPMHUPOBAH Ha Oa30BOM YPOBHE;
- HHIUKATOp JOCTHIKEHHS KOMIETeHUUH CGHOPMUPOBAaH Ha 0a30BOM
YpOBHE, WJIM Ha CPEAHEM YPOBHE, HO CTYJEHT 3aTPYIHSETCS OTBETHTH Ha
JIOTIOJIHUTENIbHBIE BOMNPOCHL. TeopeTuueckoe conaepkaHue AUCIUILIMHBI
OCBOEHO YaCTHYHO, HO TIPOOIEMBI HE HOCST MPUHIIUIIAATBLHOTO XapakTepa.
CTyneHT NIeMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHUM, YMEHUU U
HaBBIKOB TIOKA3aTeNIIM M KPUTEPHUSIM OICHUBAHUS WHIUKATOPOB JOCTHIKE-
HUSl KOMIIETEHIIMU Ha ()OPMUPYEMOM JTUCIUIUITMHON YpOBHE: TOMYCKAOTCS
3HAYUTEIbHBIE OIMTUOKH, TTPOSIBISIETCS] OTCYTCTBUE 3HAHUM MO POy BOIPO-
COB. 3aTpyIHSIETCS] OTBEYATh HA JIONOJHUTEIbHBIE BOMPOCHI.

OLICHKAa «HEYAOBJIECTBO-
PUTECILHO»

I/IHIII/IKaTOp JOCTHXXCHHA KOMIICTCHIINU C(I)OpMI/IpOBaH Ha YPOBHC HUKC Oa-
30BOI0 U CTYACHT 3aTpyAHACTCA OTBECTUTH HA JOINOJHUTCIBHBIC BOITPOCHI.
TCOpCTI/I‘-ICCKOC COACPKAaHNUEC NUCHUIUIMHBI OCBOCHO YaCTHUYHO. CTy,[ICHT
JAEMOHCTPUPYET SABHYIO HEAOCTATOYHOCTE HUJIM IMOJTHOC OTCYTCTBUC 3H3HI/II>1,
yMeHI/Iﬁ 1 HABbBIKOB Ha 3aJaHHOM YPOBHC C(I)OpMI/IpOBaHHOCTI/I HWHIHUKATO-
POB JOCTHUKCHUA KOMIICTCHIIN.
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0) llIkaa oneHMBaHUS 3a4YeTa:

[IIkana orteHuBanus

Kpurepuu onenuBanus

3auteHo

Nnaukatop AOCTHXKEHUH KOMIETEHIMHU C(HOPMHUPOBAH Ha ypOBHE HE
HIOKe 0a30BOT0 U CTY/ICHT OTBEYACT HA JIOTIOJIHHUTEIbHBIE BOIPOCHI.

- IPOYHO YCBOWJI NIPEAYCMOTPEHHON MPOrpaMMOi MaTepua;

- IPaBUJIbHO, apTYMEHTUPOBAHO OTBETUII HAa BCE BOIPOCHI.

- MIOKa3aj rIyOOKHe CUCTeMaTU3UpOBaHHbIC 3HAHUS, BIIAJICEeT MprUeMa-
MU pacCyXJ€HHS U COIOCTABIIAET MaTepHall U3 Pa3HbIX MCTOYHUKOB:
TEOPHUIO CBS3BIBAECT C IPAKTUKOW, IPYrMMH TeMaMH JAaHHOIO Kypca,
JPYTUX U3Yy4aeMBbIX IIPEIMETOB

- 0e3 oImKOOK BBIMOJIHUI MPAKTUYECKOE 3a/IaHuE.

Heszaureno

Wuaukatop AOCTHXKEHHH KOMIETEHIMH c(hOpMUPOBAaH HAa YPOBHE HU-
e 0a30BOr0 M CTYAEHT 3aTPYAHSAETCS OTBETUTh Ha JONOJHUTEIbHbIE
BOIIPOCBI.

BeicTaBisiercs cTyaeHTy, KOTOpblid He cripaBuiica ¢ 50% BompocoB u
3amaHuil OmiieTa, B OTBETaX Ha APYrWe BOIPOCHI JOMYCTHII CyIIe-
CTBEHHbIE OIIMOKU. He MOXeT OTBETUTh Ha JOMOJHUTENIbHBIE BOMPO-
CBbl, IIPEUI0KCHHBIE IPENONABATEIEM.

B) llIkaJia oueHMBaHUsI KOHTPOJIbHBIX Pa0doT:

[Ikana orteHuBanus

Kpurepuu oniennBanus

3auTeHo

NunukaTop AOCTHXKEHMI KOMMETEHIIMU CHOPMHPOBAH HA YPOBHE HE
HIDKE 0a30BOTrO0.

JlaHbI OTBETHI HA BCE TEOPETUYECKHE BONPOCHL. Bcece pacuersl BbINOII-
HCHBI BepHO U UMCHOT H€O6XOI[I/IMBI€ ITOACHCHUSI

Heszaureno

WNuaukarop AOCTHXKEHHI KOMIETEHIIMH c(hOPMUPOBAH HA YPOBHE HU-
’Ke 0a30BOTO.

B pacuerax momymieHbl ONIMOKH, HEOOXOAWMBIC MOSCHEHHS OTCYT-
CTBYIOT, UIMEIOTCS OIIIMOKU B TEOPETHUECKUX BOTIPOCAX.

3. TumoBbie KOHTPOJIbHbIE 32/IaHUSI M HHbIE MAaTEePHAJIbI, HE00X0AMMBbIE J1JIsI
OLICHKHU 3HAHUH, YMEHHH, HABBIKOB, XaPAKTEePU3YIUMX dTanbl GopmMu-

POBaHUS KOMIIETEHIUN

Koz xomnereHnuuu, uH-
JUKaTOp

Otansl OPMHUPOBAHUS KOM-
NETeHINH, HHANKATOPOB

Tunossle 3aaHUs
(o1IEHOYHBIE CPEJICTBA)

OIIK-1 (OTK-1.1)

Oran 1. ®opmupoBaHue Teo-
peTHYECKOi 6a3bl 3HAHUHN

- peleHue 3aja4 mo oopasiy

Oran 2. @opMupoBaHuEe yMe-
HUM (peleHue 3a1a4u mno 00-

pasity)

- pPCHICHUC THUIIOBBIX 3aa4 Ha HMpaKTH4C-
CKHX 3aHATHAX

Oran 3.  ®opmupoBaHue
HAaBBIKOB IIPAKTHUYECKOIO HC-
IIOJIb30BAaHNs 3HAHUA M yMe-
HUU

- KOHTpOJIbHAsi paboTa: MepedeHb 3ajaad
Mo BapuaHTaM (METOAMYECKHE PEKOMEH-
naruu o CPC)

Oran 4. IIpoBepka yCBOEHHO-
ro Marepuaia

- BOMPOCHI K JK3aMeHy, 3adeTy (Mpuiio-
xeHue 1)
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4. MeToauuecKue MaTepuaJlbl, ONpeaesiole NPoueaypbl OleHNBAHNUS
3HAHUH, YMCHUI U HABBIKOB

3auer

3adeT mpOBOAUTCS B 3aJaHHBIA CPOK, COTIIACHO rpaduKy y4eOHOTro Imporiecca.
3adet nmpoxoauT B (hopme cobecemoBanus Mo OuieTam, B KOTOPhIE BKIIFOYAIOTCS TE€O-
peTudeckre BOMPOCHl M 3adada. [Ipu BBICTaBICHUM OIEHOK YYUTBHIBAETCS YPOBEHb
NPUOOPETEHHBIX KOMIIETEHIIMN CTyIEeHTa. AyIUTOPHOE BpeMsi, OTBEJICHHOE CTYICH-
Ty, Ha MOATOTOBKY — 30 MUH.

IK3aMeH

[IpoBoauTCS B 3a7]aHHBIN CPOK, COTJIACHO rpaduky ydeOHOTo mpoiiecca. JK3a-
MEH MpoxoautT B ¢opme cobeceoBaHus Mo OuiieTaMm, B KOTOPbIE BKIIOYAIOTCS TE€O-
pertuyeckue Bompockl. [Ipyu BBICTaBICHUU OILICHOK YYHUTBHIBACTCS YPOBEHb MPUOOpeE-
TEHHBIX KOMIIETCHIMU CTyACHTa. AyAUTOPHOE BpEMs, OTBEICHHOE CTYJCHTY, Ha
MOArOTOBKY — 30 MHUH.

Konrpoabnas padora

DTO BHEAYAUTOPHBIN BUJ CAMOCTOSTEIBHON paboThl CTy1eHTOB. KOHTpOIbHas
paboTa BKIItOUAET B ce0sl 3a7]aur, OXBATHIBAIOUINX U3y4aeMble Pa3iesibl MATEMATUKH.
Pabora BBINOJIHSAETCS 110 BapUaHTaM, COTJIACHO MocienHel uudpe mudpa u caaercs
Ha IIPOBEPKY.

[Tocne mpoBepkH KOHTpOJIbHasE paboTa BO3BPALIAETCS CTYAEHTaM JJIsl MOJrO-
TOBKHU €€ 3allHTE.

3amuTa KOHTPOJIbHON paOOThl MPOBOJUTCS HAa SK3aMEHALIMOHHOW CecCuu U
ABJISIETCS OCHOBAHMEM JUIsl JIONyCKa CTyJIEHTa K dK3aMeHy M 3ayery. [Ipu 3ammure
KOHTPOJIbHOM paOOThl CTYAEHTHI JOJKHBI OTBETUTh Ha TEOPETUUYECKUE BOIPOCHI IO
TEMAaTHUKE KOHTPOJIbHOU pabOTHI.

TemaTrka KOHTPOJIbHBIX PabOT
1 xypc
Kontponbshas padorta Nel
Tema: DneMeHTbl BEKTOPHOU anreOphl, aHATUTHYECKOW F€OMETPUU U JTMHEHHOW aJi-
reOpsI
Kontponbshas padota Ne2
Tewma: uddepennnaabHoe 1 MHTETPAITBHOE UCYUCIICHHE.
2 Kypc

KonTtponshas padora Ne3
Tewma: Iuddepennmanbabie ypaBHeHUs. Psbl.
Kontponbshas padora Ned
Tewma: Teopus BepossTHOCTENM. MaTemaTnyeckasi CTaTUCTUKA.

IIpakTnyeckune 3aHATHS
[IpakTUueckue 3aHATUS — METOJ| PENPOAYKTUBHOTO 00yuyeHus, obecrneurBa-
IOLUI CBSI3b TEOPUU U MPAKTUKH, COJICUCTBYIOIINNA BBIPAOOTKE y CTYJIEHTOB YMEHUMN
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U HaBBIKOB MPUMEHEHUS 3HAHUH, MOJTYYCHHBIX HA JIEKIUU U B XOJE CAMOCTOSITEINb-
HOM paboTHI.

[Tpu mpoBeneHNH MPAKTUYECKUX 3aHATHI CTYJIEHTaM MpejiaraloTcs aABa BUIa
3a]a4 [0 TeMaM, OTBEJICHHBIM Ha MPAKTUYECKOE 3aHITHE:

- TUTIOBBIE 3aJla4yM, 00pa3libl, pEIICHUS KOTOPHIX OBLTH PaCCMOTPEHBI Ha JIEK-
IIUH, TIPU UX PEUICHUH IPUMEHSIETCS] OAHO TpaBuiio (hopmyra, 3aKOH);

- 3a/1a4u, TpeOyIoUe sl PelIeHNs] TPUMEHEHHsST HECKOIBKHUX MpaBui ((op-
MyJ, 3aKOHOB), TocTpoeHus rpadukoB. Kak mpaBuiio, o6pasipl Takux 3a1a4d Ha JIEK-
[IUSIX HE pacCMaTPUBAIOTCS.

Auckyccust

[Ipu npoBeneHnn AUCKYCCUU CTYAEHTaM JUIsl OOCYXAEHHUS Mpensaralorcs Bo-
IPOCHI MO TEME, OTBEJACHHOW Ha MPAKTHYECKOE 3aHATHE (COrjaacHo pabodei mpo-
rpamMMe yueOHOM nucuuiuinHbl). [Ipu oTBeTe Ha BOMPOC CTYIAEHT JOJIKEH PACKPHITh
TEMy, yKa3aTh Pa3MEPHOCTH UCIIOJIb3YEeMbIX (DU3MUECKUX BEJIMYUH U UX CMBICIL.
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Ipuioxenue 1
Bomnpocel Kk 3k3aMeHy 10 JucuuILiaHe “MartemaTruka”
Bonpocs! pjs1 npoepkn ypoBHst 00yueHHOCTH «3HATD»

1 Kypc

1. Onpenenurenu BTOPOro U TPEThEro MopsiikoB. CBOMCTBA ONpenenn-
TEJIEH.

2. ®opmynsl Kpamepa it pemieHrs CUCTEM TpeX JIMHEWHBIX ypaBHE-
HUH C TPEMsI HEU3BECTHBIMU.

3. Onpenenenue matpuiibl. Buasl matpuil. JlefcTBust HaJ MaTpULIaMH.

4. MuHOpbl U anreOpanyeckue JOTOJIHEHHMsS MAaTpULl: OIpeleeHHE,
(bopMyJIBI 7151 BEIYUCTICHUS.

5. O6parHas MaTpuLa. AJITOPUTM HaXO0KJIEHUSI OOpaTHON MaTpUIbL.

6. JIuneiiHas HE3aBUCUMOCTh BEKTOPOB. basuc B mpocTpaHCTBE.

7. CucteMbl m JIMHEHHBIX YPAaBHEHHHM C N HEU3BECTHBIMM: pa3pellu-
MOCTb U ONIPEAEIEHHOCTh. DJIe€MEHTApHbIE IPEOOPa30BaHUs CUCTEM.

8. Panr maTpwuilel, 0a3uCHBI MUHOpP, dJIEMEHTApHBIC MPEoOpa3oBaHUs
MaTpHIL: ONPEJEICHUs], TeOpeMa 0 0a3MCHOM MUHODE.

9. Meton I"aycca perenust cucteM m JTUHEHHBIX YpaBHEHHHM ¢ N HEH3-
BECTHBIMU.

10. BexTopbl: OCHOBHBIE MOHSTHS, ICUCTBUS HAJl BEKTOPAMH U MX CBOM-
CTBa.

11. JIuneitHO HE3aBUCHUMBIE BEKTOpPHI U UX cBoicTBa. [loHsTue 6a3uca.
JlexapToBas cucTeMa KOOpAUHAT.

12. CkansipHoe mpou3BeJIcHUE BEKTOPOB M €r0 CBOMCTRBA.

13. BekTopHOE MPON3BEICHUE BEKTOPOB U €TI0 CBONCTBA.

14. CmemanHOE IPOU3BEACHUE BEKTOPOB U €T0 CBOMCTRBA.

15. Paznuunbie BUABI YpaBHEHUN MIPSMOI Ha TJIOCKOCTH (0011ee; yepes
JIBE TOYKH; TIO TOYKE YU BEKTOPY HOPMAJIM; IO TOYKE M HAIPABJISAIOIIEMY BEK-
TOPY; MO TOYKE U MEPIEHAUKYISIPHO JAHHOW MPAMOW; C YIJIOBBIM KO3PPUIH-
€HTOM; B OTpe3Kax; My4oK Npsimbix). [Ipumepsl.

16. Yron mexny nmpssMbIME Ha TuiockocTH. [Ipumep.

17. PaccTostnue oT Touku A0 miockoctu. [Ipumep.

18. KpuBbie BTOpOro NopsijKa: OKpy>KHOCTb, 3JIIUIIC, TUIiepOoia, napa-
007a. OCHOBHBIE IEMEHTHI U TpadUKy.

19. TlonsipHble KOOPAWHATHI TOUYKH HA MJIOCKOCTH, UX CBS3b C JEKapTO-
BBIMU.

20. Paznmuunble BUIBI ypaBHEHHUS TUIOCKOCTH B MPOCTpaHCTBE (oOIee
YpaBHEHUE; YEPE3 TPU TOUKH; IO IBYM TOUYKAM U KOJUIMHEAPHOMY BEKTOPY; 110
TOYKE W JIByM KOJUIMHEAPHBIM BEKTOpPaM; IO TOUKE U BEKTOPY HOPMAJIH; B OT-
pe3Kax; B BEKTOpHOU (hopme; mydok rmiockocTeit). [Ipumepsr.

21. PaccTosiHre OT TOYKH JI0 TFIOCKOCTH. YTOJI MEXKY MJIOCKOCTSIMHU.
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22. YpaBHeHUE TPSIMON B MPOCTPAaHCTBE (IO TOUKE U HAMPABIIAIOIIEMY
BEKTOPY; Uepe3 JIBE TOUKH; 00Illee YpaBHEHUE).

23. Yron Mexay NpsSMbIMH B MPOCTPAHCTBE. YTOJI MEXKAY MPSMON H
TUIOCKOCTBIO.

24. TToBepXHOCTH BTOPOTO MOPSIIKA.

25. Ilpumepsl unciaoBbIX MHOXeCTB. Hartypanbable uuncna. [lpuniun
MaTeMaTUYeCKOM MHAYKIMU: CyTh METOJa MaTeMaTUYeCKON MHIYKIIMH, aJro-
pUTM (Ha KOHKPETHOM MPUMEPE).

26. KomMruiekcHble yucna. JlefcTBust HaJi KOMIUIEKCHBIMU YHCIIaMU B aJl-
reOpandeckoit hopme.

27. N300pakeHre KOMIUIEKCHBIX uncen. JlelcTBus HaJ KOMIUIEKCHBIMU
YHUCJIAMHU B TPUTOHOMETPUIECKOU popMme.

28. BemectBeHHass (yHKIMS BEHICCTBEHHOW IEPEMEHHOM: OMpeserie-
HUE, CIIOCOOBI 3a7aHusl, IPUMEPHI.

29. Cnoxnas ¢pynkus. [Ipumepsr.

30. Apudmerrnueckue omepanuu ¢ (QYHKIUIMH, CBOMCTBA OIEpAIIHd.
[Ipumepsr.

31. CpoiicTBa QyHKIUI: CHMMETPHS, IEPUOTAIHOCTb.

32. CpoiicTBa ()yHKIIHIA: MOHOTOHHOCTh. MOHOTOHHOCTH KOMITO3HITHH.

33. Yucnosas nocienoBaTesbHOCTh. Onpeenenre npejaesna nocieaona-
TenbHOCTU. CBOMCTBA MPEIEIIOB.

34. becKOHEYHO MaJible MOCIeI0BAaTEIbHOCTH U UX cBoiicTBa. CBOMCTBA
IPEJIEIOB, BEIPAXKEHHbIE PABEHCTBAMU U HEPABEHCTBAMHU.

35. CBs3b MEXKIY CXOJUMOCTBIO M OTpaHWYEHHOCTHIO. Teopema Beii-
epurpacca, bonbsuano — Beliepurpacca.

36. beckoneyno OomnpIne mmociaenoBareabHOCTU. CBOMCTBA OECKOHEUYHO
OOJBIINX, UX CBSI3b C OECKOHEYHO MAJIBIMU MOCIIEI0BATEIBHOCTSIMH.

37. CpoiicTBa OECKOHEUHBIX ITOCIIEIOBATECILHOCTEH, BHJBI HEOIpEe-
JIEHHOCTEHN.

38. Onpenenenne npeaena Gyuakmuu no I'eitae u mo Kormm. [Ipumepsr.

39. Ognocroponnue mpenensl. CBoCTBa MpeaenoB GyHKITHH.

40. beckoneuyHo Majbie W OecCKOHEUHO Oonbinmme (QyHKIUH. 3ameda-
TEJIbHBIE U MOJIE3HbIE TPEIEIIbI.

41. CpaBHeHHE OECKOHEYHO MAaJIbIX. DKBHBAJICHTHBIC OCCKOHEYHO Ma-
JIbIe.

42. HenpepwsiBHOCTH QyHKITMH. CBOWCTBA HEMPEPBHIBHBIX (YHKIIUA.

43. Touku pa3pbiBa GYHKIIUN U UX KIACCHU(PUKAIIHS.

2 Kypc

1. IlpenmeT v OCHOBHBIE ONPENEIECHUS TEOPUU BEPOSATHOCTEH.
2. Knmaccuueckoe ompenenenrne BeposTHOCTA. CBOWCTBAa BEPOSTHOCTH,
BBITEKAIOIINE U3 KJIACCUYECKOro onpezaeneHus. [Ipumepsr.
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3. CTaTucTuyeckoe OMpeNeiIeHUe BEPOSTHOCTH, €ro OCOOCHHOCTH U
CBSI3b C KJIACCUYECKUM ONPEEICHUEM.

4. TlonHast TpyIina HECOBMECTHBIX COOBITHH, MPOTUBOIOJIOKHBIE COOBI-
THs1, CBOMCTBA UX BEPOSTHOCTEM.

5. 3aBUCHMBIC ¥ HE3aBUCUMBIE COOBITHS. Y CIIOBHBIC U 0€3yCIIOBHBIC Be-
POSITHOCTH.

6. TeopemMbl yMHOKEHHSI BEPOSTHOCTEH.

7. Teopembl CI0KEHUS BEPOSTHOCTEM.

8. ®opmyna nonHOM BeposTHOCTH. DopMyina baiieca.

9. KomOunaropuka: pa3MelleHus, CoueTaHus, NEepecTaHOBKU. Pa3me-
HICHUSA, COYETAHUS U IEPECTAHOBKH C MOBTOPEeHUsIMU. [IpuMepsl.

10. Cnyuaiinble BeTUYHMHBI U CIy4dalHbIe COObITHS. J[MCKpEeTHBIE U He-
IPEPBIBHBIE CIIy4YaiiHbIE BETUYNHBI.

11. 3akoH pacnpeneneHus Ciy4yailHOM BETUYHMHBI U CIOCOOBI €ro 3aja-
HUSL.

12. YncnoBsie XapaKTEPUCTHKHU CITy4YalHBIX BETHYWH.

13. HauanbHbBIE U IEHTPATbHBIE MOMEHTHI.

14. AcummMmeTpus U SKCIECC.

15. MaTemaTuyeckoe OKHUJaHUE CIy4yalHOM BenuduHbl. Ero cmbica u
MIPUMEPHI.

16. CBoiicTBa MAaTEMaTUYECKOTO 0KHJIAHUSI.

17. lucniepcus u cpeiHee KBaIpaTUUECKOE OTKIOHEHHUE ClIy4yailHOoW Be-
auyuHbl. VIX cMbICT U TIpuMepbl BhIUHCIeHHUS. DopMynbl sl BBIUHUCICHHS
nucnepcu. CBONCTBA JUCHIEPCHM.

18. Marematuueckoe OXHJIaHUE, AMCIEPCUS U CpeIHee KBajapaThue-
CKO€ OTKJIOHEHUE YaCTOThI U YaCTOCTH.

19. ®opmyna beprymnnu. bunomuanbHoe pacnpenenenue. HauBeposit-
HeMIlIee YMCIIO TOSIBICHUM COOBITHSI.

20. ®opmymna Ilyaccona. 3akoH pacmpenencHus] BEPOATHOCTEH peIKuX
COOBITUIA.

21. I'unepreoMeTpuvecKoe pacmpeaenecHue.

22. PaBHOMEpHOE pacIpeieicHHeE.

23. HemnpepbIBHBIE CTy4aliHbIE BEJIMUMHBI.

24. lnbdepennmansHas U UHTErpalibHas (PYHKIIUU pacTpeIeICHHs], UX
CMBICII U CBA3b MEXIY HUMH.

25. BeposiTHOCTh TIOTIaIaHus CTy4YailHON BEIMYUHBI B 3aJaHHBIA UHTEP-
BaJl. BeposTHOCTH TOr0, YTO HEMPEPBhIBHAS CydyailHasi BEIUYMHA NPUMET TOY-
HO 33JJaHHOE 3HAYCHMUE.

26. HopmanbHoe pacnpenenenue. [IMOTHOCTh HOpMaJIbHOTO pacmpenie-
JIEHUA U €€ CBOMCTBA. DYHKIMSA paCIPENCICHUS] HOPMAIBHO PaCHPENCICHHON
CIy4alHOM BEJUYHHBI.

2. HopMupoBaHHO€ (CTaHIapTHOE) HOPMAJIBHOE paclpe/iesieHUeE.

28. Oyukuusa Jlannaca: rpaduk, cBOWCTBa, TAOIHIIBL.
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29. BepoATHOCTh MOMaJAaHUsd HOPMAJIBHO PACHpEeICHHON CITy4ailHON
BEJIMYMHBI B 33/IaHHBIA HHTEPBAJI.

30. BeposTHOCTh 3aJaHHOTO OTKJIOHEHHs] HOPMAaJbHOM CIyyailHOW Be-
JUYHMHBI OT CBOETO MaTeMaTHYECKOro oxuaanus. [IpaBuio Tpex curm.

31. JlokanpHas Teopema Jlammaca.

32. UnTerpanbHas Teopema Jlammaca.

33. 3akon Oonpmux uucen. [lonsrtue o teopeme YeOwimieBa (00mIuiA
ciydail). 3HaueHue Teopembl YeObIiena.

34. 3akoH 6onpinx yucen. Teopema bepHysuim.

35. IloHsTHE O IIEHTpaATBHOM TIPEIeIbHOM TeopeMe JIamyHoBa.

36. [IpeameT 1 OCHOBHBIE 3aJJa4l MAaTEMaTUUYE€CKOM CTaTUCTUKHU.

37. Bapuanmonnsie psiabl. Bunbl Bapuanuu. ['paHuiibl UHTEpPBaAIOB B Ba-
PUALMOHHBIX PsI/IaX, BEIMYMHA HHTEepBaja. HakomieHHble YacTOTHI.

38. I'padmueckoe n300paxkeHne BapUAIMOHHBIX PSIIOB.

39. UucnoBble XapaKTepUCTUKU BapualmoHHOTO psina. Cpemusis apud-
METUYECKas U €€ CBOMCTBA, MOJIa U MEJINaHa.

40. Ilokazarenu paccesHUs: BapUallMOHHBIA pa3Max, JAMCIEPCHs, CTaH-
JApTHOE OTKJIOHEHHE, KOA(DPUIIMEHT BapHALIIH.

41. OCHOBHBIE MOJIOKEHHSI TEOPUH BBIOOPOYHOIO MeToj1a. I eHepasibHast
COBOKYITHOCTb U BbIOOpKa.

42. 3aKoHbl pacipeieleHns], TPUMEHIEMbIE B MaTeMaTUYECKONW CTaTH-
cTuKe: pacupenenenus y 2 , CteroaenTa, Ilupcona.

43. CTaTuCTUYECKHE OLIEHKH IMapaMeTpoB pacmpeaeneHus: (CyluHOCTb
TEOPUU OLICHUBAHUSI): HECMEIIEHHOCTh, COCTOSITEIIBHOCTh, A((PEKTUBHOCTH
OLICHOK.

44. ToueuHble OIICHKH: BBIOOpOYHAsI CpEIHSSI, IUCIEPCHs, CpPEIHEe
KBaIpaTUYECKOE OTKIOHEHHUE.

45. ToyeuHast olleHKa reHepaIbHOW CPEeTHEH 110 BEIOOPOYHOM CpeHEN.

46. Toyeunast oneHKa reHepalbHON nucnepcuu. “VcnpaBieHHbIE” BbI-
OOpoYHas [UCHepCus U CpeHee KBAPaTUIECKOE OTKIOHEHHE.

47. IatepBalibHBIC OLICHKU. TOYHOCTH OlLICHKHU. /[oBepuTenbHas Bepo-
ATHOCT.

48. JloBepuTelibHbIE MHTEPBabl JJI1 OLIEHKM HEU3BECTHOTO 3HAUEHUS
TEHEPAIIbHOU CPEAHEN U T'€HEPATIbHOM J10JIH.

49. CraTuctuyeckas MpoBepKa IT'MIOTE3.

50. Cratuctuyeckasi TUIOTE3a: IMapaMeTpUuecKas M HemapameTrpuye-
CKas; HyJeBas U albTepHAaTUBHAS.

51. Ommo6ku I u II poxa.

52. YpoBeHb 3HAUMMOCTH ¥ MOILLHOCTh KPUTEPHSI.

53. CTaTUCTUYECKUN KpUTEpUH MPOBEPKU HyJeBOM rumnore3sl. Habiro-
JAEMO€E 3HAYEHUE KPUTEPHSL.

54. Kputnueckas obmacts. O0IacTh NMPUHATHSA TUTIOTE3bI. KpuTHnueckue
To4Ku. OTBICKAaHUE OJTHOCTOPOHHEHN U IBYCTOPOHHEW KPUTUYECKUX 00JacTei.
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55. OCHOBHBIE ATanbl MPOBEPKU CTATUCTUYECKUX TUIIOTES.

56. 'unoTe3a 0 paBeHCTBE BHIOOPOYHOM CpEAHEN U TUIIOTETUYECKOM Te-
HEpaJIbHOM CPEAHEN HOPMAJIbHOM COBOKYITHOCTHU IPU M3BECTHOW W HEM3BECT-
HOM T€HEPAIBHOU TUCTIEPCUM.

57. 'mnote3a o paBeHCTBE HAOIIOIa€MON OTHOCHUTEIHHOW YacTOTHI U
TUIIOTETHYECKOW BEPOSITHOCTH IOSIBJIEHUS COOBITHS.

58. I'unoTe3a 0 paBeHCTBE J0JIeH MPU3HAKA B IBYX COBOKYITHOCTSIX.

59. I'unoTe3a 0 3aKOHE pacupeleNneHns cllydailHoi BeianuuHbl. Kpure-
puit cornacus [Iupcona.

Bonpocsl 17151 npoBepku ypoBHsi 00yueHHOCTH «YMETD»

1 Kypc

Brranciienne onpenenuTenei BTOPOro U TPETHETO MOPSAIKOB.

Pemenue cucteM nuHEHBIX ypaBHeHH 1o (hopmynam Kpamepa.
Pa3noxeHne BEeKTOpOB MO Oa3UCHBIM.

BerunciieHre CKaasspHOro Npou3BEACHUsS B TPEXMEPHOM IIPOCTPAHCTBE.
Beluucienue 1imHa BEKTOpa U yIia MKy BEKTOPAMH.

BrIunciieHre BEKTOPHOIO U CMEIIAHHOTO IIPOU3BEICHUIN BEKTOPOB.
CocrapieHue ypaBHEHUM MPSAMOM Ha IJIOCKOCTH IO Pa3IMYHBIM 33]1aH-
HBIM 3JIEMEHTaM.

8. Brrunciienue yriia Mexay MpsSMbIMH. Y CTAHOBIICHUE MAPaJICIbHOCTH U
MEPIIECHINKYJIAPHOCTA JBYX MNPSIMBIX. BBIUKCIEHHE PACCTOSHHUS OT TOYKH JO
MPSMOM.

9. [IpuBeneHre ypaBHEHHMII KPHUBBIX BTOPOTO MOPSAIKAa K KAHOHUYECKOMY
BHUJly U YCTAHOBJIEHHUE THUIIA KPUBOW BTOPOTO MOPSAKA 10 YPABHEHHUIO.

10. TlepeBoa MONAPHBIX KOOPAUHAT B ACKAPTOBBIE U OOPATHO.

11. CocraBnenue ypaBHEHHsI INIOCKOCTH MO PA3TUYHBIM 3JIEMEHTaM.

12. CocraBneHue ypaBHEHUs NPSIMOM B MPOCTPAHCTBE MO 3aJlaHHBIM 3Jie-
MEHTaM.

13. Briuucnenue yria MexJy MIOCKOCTSIMM; yIila MEXAY IpSIMBIMU; yria
MEXKy IPSAMOU U IJIOCKOCTBIO. Y CTAHOBJIEHHE NAPAJUIEIIbBHOCTH U NEPIICHINKY-
JISIPHOCTH.

14. BrinonHeHne ACUCTBUNM HaJ MaTpULAMH: YMHOKEHUE MATPUIl HA YU C-
J10, CJIOKEHNE U YMHOXKEHHE MaTpull. TpaHCIOHUPOBAHUE MATPULL.

NogakowdPE

15. Briuucnienue onpeaenuTenaci N — ro nopsjka.

16. Haxoxxnenue oOpaTHOM MAaTPUIIHI.

17. Pemenue cuCTeM JIMHEWHBIX YPaBHEHUN MAaTPUYHBIM CITIOCOOOM.

18. Briuuciienre paHra MaTpuilbl ¢ TIOMOIIBIO 3JIEMEHTAPHBIX MpeoOdpaso-
BaHUM.

19. Pemenue cucreM JMHEHHBIX ypaBHEeHH MeToaoM ["aycca.
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20. Haxoxaenus o0paTHO# MaTpuIilbl MeTo1oM [ aycca.

21. IlpuBenenune KBaApaTUIHBIX (OPM K KAHOHUIECKOMY BHITY.

22. JlelicTBUS HaJT KOMIUICKCHBIMH YHCIIAMH.

23. Paznoxenne MHOTOWIECHA C JCUCTBUTEIBHBIMUA KOd(UIIMEHTAaMU Ha
JMHEHHBIC U KBAJPATUYHBIC MHOKUTEITH.

24. BprunciaeHne MpeiesioB YUCIOBIX OCIEI0BATEIHbHOCTEH.

25. BeIuncieHne mpeesioB UCIOJb3ysl CBOMCTBA OECKOHEYHO MAaJIBIX.

26. PackppITHE HEONIPEICTICHHOCTEH Pa3TMYHbIX BUOB.

27. HaxoxneHrue oJHOCTOPOHHMX TpeeoB (YHKITUH.

28. UccnenoBanue (QyHKITMN HAa HETPEPHIBHOCTb.

29. HaxoxieHue TOYeK pa3pbiBa (YHKIMH W ONpPEICICHHE TUIAa TOYKH
paspbiBa.

30. [Ipumenenue cBOMCTB (PyHKIINIA, HEMPEPHIBHBIX HA OTPE3KE.

2 Kypc

1. BrrunciieHre BEpOSATHOCTEN COOBITHI ¢ MOMOIIBIO KJIACCUUYECKOTO OIpe-
JIETICHUS.

2. Boruncnenue BepOATHOCTEW COOBITHH C TMOMOIIBIO CTATUCTHUECKOE
OIpPEEIICHHS BEPOATHOCTH.

3. Brrunciienne reoMeTpuIeCcKuX BEPOSITHOCTEH COOBITHIA.

4. BprunclieHHEe BEpOSTHOCTEM COBMECTHBIX M HECOBMECTHBIX COOBITHIA.

5. BolunciieHue BepOSATHOCTEH 3aBUCHUMBIX W HE3aBUCUMBIX COOBITHIA.
VYcnoBHbIe U 6€3yCIOBHBIE BEPOSATHOCTH.

6. [Ipumenenne popmMyIibl OTHOM BEPOATHOCTH.

7. Ilpumenenne popmynel baiieca.

8. Ilpumenenrie KOMOMHATOPHBIX GOPMYI IS TIOJICUETa KOJUYECTBA dJe-
MEHTOB BBIOOPKH.

9. 3amanwue 3aKoHA pacupeneeHUs CIIy4ailHOW BEJIMYNHBI.

10. Brruucienre YuCIOBbIE XapaKTEPUCTUK TUCKPETHBIX CIyYaHBIX BEJIH-
YUH.

11. BeruuciieHHe YUCIOBbIE XapaKTEPUCTUK HEMPEPBIBHBIX CIy4alHBIX Be-
JIUYMH.

12. BerunciieHne Ha4allbHbIX U LEHTPAIbHBIX MOMEHTOB CIIy4ailHBbIX BEJIU-
YUH.

13. BoruncieHne acCHMMETpHUS B SKCIIECC.

14. BeruuciieHrne MaTeMaTHYECKOTO OKUAAHUS CIIy4aiiHOW BEJIMYUHBI.

15. BerunciieHne AMCHEPCHH M CPEAHEr0 KBAAPATHYECKOTO0 OTKJIOHEHHUS
CIIy4allHOW BEJIMYMHBI.

16. Berunciienue BeposiTHOCTEH 1Mo hopmyre bepuymm.

17. Onpenenenre HaUBEPOSITHEHIIIETO YHCIIA TIOSIBJICHUN COOBITHS.

18. Brrunciienue BepositHocTei mo dopmyre [lyaccona.

19. IIpumeHeHue 3aKoHA pacnpeesieHus: BEpOSITHOCTEN peIKUX COOBITUH.

20. IIpumeHeHre TuIepreoMeTPUIECKOro pacipeeeHus.
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21. Vicrionp30BaHNE PAaBHOMEPHOTO pacpe/ieIcHusI.

22. Iloctpoenne muddepeHnnansHON U WHTETPaTbHON (YHKIMHA pacrpe-
JIeJICHUS HEPEPBIBHBIX CIIyYalHBIX BEJIUYHUH.

23. HaxoxaeHne BepOsITHOCTH TONAJAaHUs CIIYYaiiHOW BEIMYWHBI B 3aJ1aH-
HBI HHTEPBAJL

24. OnpenenieHre BEPOSATHOCTH TOTO, YTO HEIMPEPHIBHAS CIIydaiiHas BEITH-
YMHA [IPUMET TOYHO 33JaHHOE 3HAUYCHUE.

25. [IpuMeHeHrne HOpMaJIbHOTO pacipeeIeHUs.

26. HaxoxieHue mioTHOCTH HOPMaJIbHOTO paclpeesiCHHUs.

27. Iloctpoenne GyHKUMU paclpeereHUus: HOPMaJIbHO pachpeiesieHHON
CJIy4alHOM BEJINYHHBI.

28. [IpuMeHeHrne HOPMHUPOBAHHOTO (CTaHAAPTHOIO) HOPMAJILHOTO pacipe-
JIETICHUS.

29. Uccnenopanue ¢pynknnu Jlamiaca: moctpoeHue rpadrka, onpeaeicHue
CBOMCTB.

30. Berunciaenne BEpOATHOCTH TIOMAJaHWUs HOPMAIBHO paclpeneIeHHOM
CIIy4allHOW BEJIMYMHBI B 33JJaHHBI HHTEPBAJI.

31. Onpenenenre BEpOSITHOCTA 33JaHHOTO OTKJIOHCHHUS HOPMATbHOU CITy-
YalHOW BEJIMYMHBI OT CBOEr0 MaTEMATUYECKOTO Oxuaanus. [IpumMenenue npasu-
J1a TPEX CHUTM.

32. [IpumeneHue nokanbHOU Teopembl Jlamaca.

33. [IpuMeHeHue nHTErpalbHOM TeopeMsl Jlaraca.

34. [Ipunoxenus 3aKoHa OOJIBIINX YUCEN.

35. [Ipumenenue Teopembl YeOrbIIiena.

36. [Ipumenenue Teopemsl bepuyiu.

37. IlpumeHeHne IIEHTPAIbHON MpeIeNIbHOM TeopeMbl JIsmyHoBa.

38. IlocTpoeHre BapHallMOHHBIX PSIOB.

39. I'padpuaeckoe n300pakeHNE BapHAIMOHHBIX PSIOB.

40. Haxox/IeHHE YHCIIOBBIX XapaKTEPHCTHK BapuanuoHHOTO psma. Cpen-
Hssl aprupMeThIecKas U €€ CBOMCTBA, MOJIa U MeJIMaHa.

41. OnpeneneHue mokaszaTeyieil paccesiHus: BapUallMOHHBIA pa3Max, JUC-
nepcus, CTaHIapTHOE OTKIIOHEHUE, KO3(PGUIIMEHT BapualluH.

42. HaxoJIecHHEe TOYEYHBIX OIIGHOK BBIOOpOYHAS CPEIHSSA, TUCIICPCHS,
CpeaHee KBaApaTHIECKOE OTKIOHEHUE.

43. BpruuciaeHue TOUYCYHOM OIEHKH I'eHepaabHON CpeaHel 1o BEIOOPOYHOM
CpEIIHEN.

44. BpluuciaeHrue TOYEYHOUN OIIEHKH TeHEpAIbHOW Aucnepcuu. Brruncienne
UCITPaBJICHHBIX BHIOOPOUYHOM NUCTIEPCUU U CPEIHET0 KBAJAPATUYECKOTO OTKIIOHE-
HUSL.

45. OnpeaeneHue HHTEPBAIbHBIX OIICHOK.

46. HaxoJiIeHHE JTOBEPUTEIIbHBIX WUHTEPBAJIOB JIJI1 OIEHKH HEW3BECTHOTO
3HAYEHMUs T€HEPaAJIbHOU CpEeIHEN U TeHEPAIIbHOM JOJIH.

47. OnpeneneHue KpUTHUECKON 00J1aCTH, 00IACTH IPUHSATUS TUIIOTE3BI.

48. OnpeaeneHue KpUTUUECKUX TOUCK.
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49. OTpIcKaHNe OAHOCTOPOHHEN U IBYCTOPOHHEH KPUTHUECKHX 00JIaCTEH.

50. IIpoBepka rumoTe3sl 0 paBEHCTBE BHIOOPOUYHOM CpeHEN U THIoTeTHYe-
CKOM T'€HEPAIbHOU CPEIHEN HOPMAIIBHOW COBOKYITHOCTH ITPY W3BECTHOM W HEU3-
BECTHOU I'€HEPAIIBHON TUCIIEPCHH.

51. [IpoBepka rumoTe3bl 0O paBEHCTBE HAOIIOJa€MOM OTHOCHTEJILHOM Ya-
CTOTBI ¥ TUIIOTETUYECKON BEPOATHOCTH MOSIBICHUS COOBITHS.

52. IIpoBepka runoTe3sl 0O paBEHCTBE JI0JIEH MPU3HAKA B IBYX COBOKYIHO-
CTSX.

53. IIpoBepka runores3sl O 3aKOHE PACHpPECNICHUs CIy4allHON BEIMYMHBI.
Kputepuii cornacus [upcona.

Bonpocsl asst npoBepku ypoBHs 00ydeHHocTH «BJIA/TETD»

1 Kypc

4

-

1. lanst Bexropsl d=2T+j u b= I—J+ 2k. Haiith BexTop

i =5d+2b uero IUIMHY.

2. Nans Bexropsrd (1; 2; 3), b (-1; 0;3), ¢(2; 1; -1 u 8(3; 2; 2) B He-
KoTOopoM Gasuce. ITokasath, 4To BeKTOpH 8, b 1 ¢ oGpasyror Gasuc u Haiiti
KOOPJIMHATHI BEKTOPa d B 3TOM Gasmce.

3. Haiitn (5 +3b )(24 - b), ecnm [d]=2, |p|=3, aLb.

—

4. Haittn yTom MEXKY BEKTOpaMH au b, eciu
a=i+2]+3k,b=6i +47—2k.

5. Haiftu ckanspHoe mpousBeneHne BekTopo 2 +3D+4C wu

R - - _ S
58 +6b + 7C, ecm |d] =1, ‘b‘:z, €| =3, a"bza"c:b"c:g.
6. HaiiTu  BeKTOpHOE MpOM3BEJCHHE BEKTOPOB a=2i +5]+Ku

b=7+2]-3k.

7. lokasatb, u9TO Bekropel a=7i —3]+2k, b=3-7]+8ku
C=i — ] +K xommiaHapHsI.

8. Haiitu yros mexay npsmoit 3x + 3y — 6 = 0 u npsamoii, npoxoasiueit
yepes Touku A(—3;1) u B(3;3).

9. CocraBuTh ypaBHEHHE TPsAMOH, npoxosiieii yepe3 Touky A(1;3) u

OTCEKAIOLIEH OT OCH OpAMHAT OTpe30K b = 4,
10. Jlaapl KOOpAMHATHI BEPUIUH TUpaMuibl A1, Az, As, As. HaliTi 1io-
maap rpaau A14243 u 00beM nupamuapl. ClelnaTh 4epTex.

A1 (4;2;5), A2 (0;7; 2), A3 (0; 2; 7), A4 (1; 5; 0).
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11. CocTtaBuTh ypaBHEHHE MEPICHANKYIISPA, MPOXOSIIEro Yepe3 cepe-
IuHy oTpe3ka AB, eciu A(L3); B(31).
12. CoctaButh ypaBHEHUS MPSMOM, mpoxoasimei yepe3 T. M, (2;3;-1) u
M, (3;1,4) u yka3arb kakas u3 1. A B,C,D,E nexut Ha 310l npsamoil. Cnenarthb
YEPTEK.
a) A(5,—3;14); 6) B(5;14;-3); B) C(-3;5;14) ; ) D(-3;14;5); n) E(14;-3;5).
13. CocTaBuTh ypaBHEHHE W TOCTPOUTH JIMHUIO, PACCTOSHUS KaKIIOMH
TOYKM KOTOPOM OT Hauyaja KoopAuHAT U OT Touku A(5; 0) oTHOCATCS Kak 2:1.
Cnenatp yepTex.
14. HaliTu KOOpAMHATHI LIEHTPA U PATUYC OKPYKHOCTH, €CIIH €€ ypaB-
HEHHME 3a/1aH0 B BUjie: 2X2 + 2y? — 8X + 5y — 4 = 0.
15. CocTaBuTh ypaBHEHHE MIPSAMOM, IPOXOASIEH Yepe3 JeBblil Pokyc u
2 2
HIDKHIOIO BEPIIMHY 3JUIMIICA, 33/ITAHHOTO YPAaBHEHUEM: > + {_6 =1.
16. CoctaBuTh ypaBHeHHE 3JutHIica, ecin ero ¢pokychl F1(0; 0), Fo(1; 1),
OombIIast Och paBHa 2.
YpaBHEHHE KPUBOW B IOJISIPHOW CHCTEME KOOPAMWHAT MMEET BUA: I=——.
4 —-5Cc0s¢
Haittu ypaBHEHHE KpHUBOM B JEKAPTOBOM IPSAMOYIOJIBHOW CHUCTEME KOOPIWHAT,
OTIPEJICIIUT TUI KPUBOU, HANTH (HOKYCHI U SKCIIEHTpUCUTET. CXeMaTUYHO MOCTPOUTD
KPUBYIO.
17. CocTaBuTh ypaBHEHHE MHOKECTBA TOYEK, JJIsI KaXKJION U3 KOTOPBIX
BBINOJIHSAETCA cleayroniee ycnosue: paccrosuue 10 touku A(0,2) pasno pac-

CTOSHHMIO 110 mpsimoit ¥ — 4 = 0.
18. HaliTu KaHOHMYECKOE ypaBHEHHWE, €CIW MpsMas 3aJaHa B BUJE:
2X—-y+3z-1=0
{5x+4y—z—7:0
19. Ha¥iTi ypaBHEHHUE TUTOCKOCTH, MPOXOJsIIel yepe3 Touku A(2, -1, 4)
u B(3, 2, -1) neprieHANKyISIpHO TIOCKOCTH X + 1 + 22 — 3 = 0.

1 2 5 2
20. JIaHbI MaTpUITBI A = (3 4], B = (1 3). Haiitu det (AB).

21. Mansl matpunsl A u B. Berauciurs 4 - B

2 2 3 2 6 3
A=|11 -1 0| B={(3 2 3
-1 2 1 4 3 4

1 0 3 1 -1
22. Jlanbl matputist A=12 4 1|,B=|3|,C=| 2 | uuncio o =
1 -4 2 2 1

2. Haiitu ATB+aC.
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23. Pemnth cuctemy no popmymnam Kpamepa
x+y—3z=0
3x+2y+2z=-1
x—y+5bz=-2
24. Jlana matpuna A. Haiitu matpuity A-1 u yctaHoBUTb, uTo A A-1=E.

2 2 3
A= 1 -1 0
-1 2 1
25. Haiitu oOmiee perieHne CUCTeMbl JTUHEHHBIX YpaBHEHUN METOIOM

l'aycca
X, +x,+3x—2x, +3x. =4
2%, +2x,+4x;—x,+3x; = 6
3x,4+3x,4+5x;—2x,4+3x; =6
2x,+2x,+8x;—3x,+9x; = 14

26. JlokazaTh, YTO TOCIIEIOBATEIBHOCTD {Xn}= MOHOTOHHAasI BO3-

2n+1
pacraromasi.
27. BRIACHUTH SIBISIETCS BO3PACTAIOIICH WM YOBIBAIOMICH ITOCIIEIOBA-
n
TEJIILHOCTD {Xn} = —.
5n
. (=D
28. Jlokasatb, 4TO Hpeel mocieaoBareapbHocTa lim ——=0.
n
29. Haiitu nipeensl GyHKIMN, HE TIOJB3YACH MpaBuiioM Jlomurass.
1-2x J1+x—+1-x . 1—COSX
lim lim lim ——— x+3Y
a) X—0 3x_ 2 , 6) x—0 3X ’ B) x—0 5X , r) Ilm( 2)
X—o0 X —

30. 3agana ¢yukuus y=f (x). Halitu Touku paspbiBa (QyHKIUH, €CIIU
OHH CyIIecTBYIOT. CaenaTh CXeMaTHIECKHI YePTEK.
Xx+4, x<-1

f(X)=¢x"+2, —-1<x<I
2X, Xx>1

2 Kypc

1. Ha cranuuio npubsuin 10 BaroHoB pazHoi nmpoaykuuu. Baronsl mo-
MEUYEHBl HOMEPaMHU OT OJHOTO 10 AecATH. HallTh BEpOATHOCTH TOTO, YTO Cpe-
JIY TIATU BBIOPAHHBIX JJIsI KOHTPOJIBHOTO BCKPBITUSI BATOHOB OKAXYTCS BarOHbI
c Homepamu 2 u 5?

2. JIBa npudTensi yCIOBWINCH BCTPETUTHCS y KUHOTEaTpa «Poccus», no-
TOBOPUBIIUCH TOJIBKO O TOM, YTO Ka)KIbIi SIBISETCS TyJa B MOMEHT BPEMEHHU
Mexay 18 u 19 wacamu u xnet B Teuenue 15 munyt. Eciiu oauH U3 apyseit k
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ATOMY BPEMEHHM €IIE HE NTPULIEN WU YXKE YCIIEeNl YUTH, BCTpeYa HE COCTOUTCS.
Haiitn BEpOSITHOCTB TOTO, YTO BCTPEYA COCTOUTCS.

3. KakoBa BepoATHOCTb, YTO MPH CIy4alHOM PACIIOJIIOKEHUU KYOUKOB,
Ha KoTopbix Hamucanbl OykBel C, W, M, b, JI, V, Il momyuutcst ciioBo a)
«HMITYJIBCy; 6) «ITYJIBCy.

4. KakoBa BEpOSITHOCTh, YTO MPHU CIYYaHOM PaCIOIOKEHUH KyOUKOB,
Ha KoTophIXx Hamucanbl OykBel O, O, O, M, JI, T, K nmonyuutcs cioBo «MO-
JIOTOK»?

5. B nmudt 9-staxknoro nqoma BXoasT 4yeThipe yenoBeka. KakoBa BeposT-
HOCTB TOTO, YTO OHM BBIMIYT: @) HAa Pa3HbIX 3Ta)kax; 0) Ha OJTHOM dTaxke?

6. Cpenu 25 CTyI€HTOB, U3 KOTOPBIX 15 HeByIEK, pa3bIrPhIBAIOTCS ye-
ThIpe OMJIeTa B KMHO, IPUYEM KaXKJIbIii MOXET BBIMTPATh TOJBKO OJIUH OMIIET.
KakoBa BeposITHOCTh TOTO, YTO Cpelld OOiajaTeNiel OmieTa OKaxyTcs: a) ye-
THIPE FOHOLIM; 0) TP AEBYIIKH U OAUH FOHOIIA?

/. B marazune umerorca 30 teneBu3opoB, npuueM 20 U3 HUX UMIIOPT-
HbIX. HaliTh BEpOSATHOCTH TOTO, YTO CPEAU S5 MPOJAHHBIX B TEYEHUE JTHS TEJIE-
BHU30pPOB OKaxkeTcs Oosiee 3 UMIIOPTHBIX TEJIEBU30POB, MpeAnonaras, 4rTo Be-
POATHOCTH MOKYIIKH TEJIEBU30POB PA3HBIX MAPOK OJUHAKOBBI.

8. HaiiTu BeposSITHOCTB TOTO, YTO TOYKa, OpOIICHHAs HayJaqdy B KBaApaT
co ctopoHo#l 10 cM, momnager Takke B KpyT, BIMCAaHHBIN B 3TOT KBaJpar.

9. IIpn cTpenbbe M3 BUHTOBKM OTHOCHUTEIbHAs 4YacTOTa IOMAJaHUs B
1eJb OKaszanach paBHou 0,85. HaliTh ymciio momagaHui, €CIM BCETro OBLIO
npou3BeAeHO 120 BBICTPEIIOB.

10. B maptuu u3 100 nmeranei oTaen TEXHUYECKOTrO KOHTPOJS OOHapy-
JKWJI 5 HECTaHIAPTHBIX AeTaiie. UeMy paBHA OTHOCHUTEIBHAS 4acTOTa IOSIB-
JIEHWS HECTAaHAAPTHBIX JAeTanei?

11. B mara3une umerotcs 10 TeneBU30pOB, U3 KOTOPHIX 2 HEHUCIPABHBIX.
HaiiT BEpOsSITHOCTB TOT0, YTO CPEU HAYTraJl B3SATHIX 3 TEIEBU30POB OyAET XO-
Ts1 ObI OZJMH HEUCIPABHBIN.

12. Bporeno nBe urpainbHbie KOCTH. HailTh BEpOSTHOCTH TOTO, YTO BBI-
naja XoTsi Obl OJIHA IIeCTEepPKa.

13. B xopobke 12 kapanpamieii, 5 U3 HUX MPOCTHIE, OCTAIbHBIC I[BET-
Hble. 3 KOpoOKU NBaXkabl OepyT MO OJHOMY KapaHJally, HEe BO3Bpallas Ux
oOpaTtHO. HaifTu BEepOATHOCTH TOTO, YTO BO BTOPOW pa3 U3 KOPOOKH JTOCTAIH
IIBETHOW KapaHJaIll, €CJIi NEPBBIA pa3 ObUT U3BJICUCH a) MMPOCTOM; 0) IBETHOMN
KapaH/alil.

14. BeposTHOCTb TOT0, YTO CTYAEHT CAACT 3K3aMEH IO 3KOHOMHUYECKOM
Teopuu, paBHa 0,8; mo matrematuke — 0,7; mo nyxoBHOM KyasType — 0,9. Halitu
BEPOSITHOCTU TOTO, YTO CTYJEHTOM OYIyT CHAHbI: a) TOJIbKO SK3aMEH 0 Ma-
TeMaTuKe; 0) TOJIBKO OJIMH PK3aMEH; B) MO KpailHel Mepe J1Ba 9K3aMEeHa; I') XO-
Ts1 OBl OJIMH DK3aMEH.

15. U3 nonHoO#M KkosoAbl KapT (52 nucTa) OIHOBPEMEHHO BBIHUMAIOT Ye-
ThIpe KapTbl. HaliT BEpOATHOCTH TOTO, YTO CPEAM ITUX YETHIPEX KapT OyJeT
X0Ts Obl 0JJHa OyOHOBAsI WJIM OJJHA YEpBOBas KapTa.
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16. Haiitu BeposATHOCTHh MOpPAXKEHUsI LIEIH MIPU 3aJMOBON CTpenb0e Tpe-
Msl OPYIUSAMH, €CIIM BEPOSATHOCTH NMOPAKEHUS Lenu opyausmu pasHsel 0,9, 0,8
u0,7.

17. BepossTHOCTb OOCTYyXKMBaHUS KJIMEHTAa OJHHM OIEPAIMOHHCTOM B
O0anke paBHa 0,6. Kakoe MUHMMAaIbHOE YUCIIO ONEPAIMOHUCTOB JTOKHO pado-
TaTh B OaHKe, YTOObI BEPOATHOCTh OOCITY)KMBaHUSl KJIMEHTa OblIa HE MEHEee
0,957

18. Ha aBT03aBOJ MOCTYMAIOT JIBUTaTEIN OT TPEX MOTOPHBIX 3aBOJIOB.
Ot nepBoro 3aBoja noctynwio 10 nBurareneil, OT BTOPOro — 6 U OT TPETHETO
— 4 nBuratens. BeposaTHocTu 6e30TKa3HOM paOOTHI ATUX ABUTATENeH B Teue-
HUEe rapaHtuiiHoro cpoka cocrtasisieT 90%, 80% u 70% cOOTBETCTBEHHO.
HaiiTi BeposITHOCTH TOTO, YTO @) YCTAaHOBJICHHBIM HAa MalllUHE JBUTATENh OY-
JeT padoTtaTh 06e3 1eeKTOB B TEUCHHE FrapaHTUHHOIO Cpoka; 0) mpopaboTas-
mui 6e3 AedekTa JBUraTesib U3roTOBJICH HA BTOPOM 3aBOJIE; HA TPEThEM 3a-
Boje?

19. JIBa cTpenka HE3aBHCHMO JIPYT OT ApPYyra CTPENSIOT MO OJHOW MU-
HIEHH, JeNas KaXblil 0 OJJHOMY BBICTpeNly. BeposTHOCTh MomajaHus B MU-
HIeHb NepBbIM cTpeskoM pasHa 0,8, BTopeiM — 0,6. [locne cTpenbObl B Muliie-
HU OOHapy>KeHa oJiHa nmpoOouHa. HaliTu BEpOSATHOCTH TOr0, 4TO LEIb OpaXkKe-
Ha IIEPBBIM CTPEIKOM; BTOPBIM CTPEJIKOM.

20. CTyeHT 3HaeT OTBEThI Ha 15 sKk3aMeHaIMoHHBIX OuieToB u3 20. B
KaKOM CITyyae OH UMEET OOJIbLIYIO BEPOSATHOCTD CJIaTh SK3aMEH: €CIIU OH UJIET
CAaBaTh MEPBBIM WJIH BTOPHIM?

Crnyudaiinast BenmuurMHa X 3a7aHa QyHKIMEH pachpeieeHus:

T
0 npu x<——
P 2
F(x) ={c(sin(x)+1) mpu —%<x§%
T
1 npu x> =
P 2

TpeOyeTcs: a) HATH IOTHOCTh BEPOSATHOCTH, KOIP(GUUKUEHT C U MOCTPOUTH
rpaduKy COOTBETCTBYIOUMX (DYHKIIMIA, O) HANTH MaTeMaTUYECKOE 0KUAAHUE U U C-
NEPCUI0 CTyYalHOM BEIMYHUHBI X ; B) ONPEIEIUTh BEPOATHOCTh TOTO, UTO CIIydaiiHas

T
BCJIMYMHA ITONAACT B MIPOMEIKYTOK [O'Z} .

21. 3ajmana HempepbIiBHAS Cy4yaiiHas BEJIMYMHA X CBOEH IJIOTHOCTHIO
pacrpeneacHus ¢(x)

A-cos(2x) npu —% <x<
p(x) =
0 npu |x| >

Tpebyetcs: a) onpeaenuTb KOAGPUIMEHT A U MOCTPOUTH IrpaduK MIOTHOCTH
pacrnpenenenus; 0) HallTH (QyHKIMIO pacnpenesieHuss U MOCTPOUTh ee Tpaduk; B)
ONPEIENIUTh MATEMAaTUYECKOE OXKUIAHUE U TUCTIEPCUIO CIYyYalHON BEIMYUHBI X ; T)
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ONpcCACINTb BCPOATHOCTH TOI'0, YTO cnyqaﬁHaﬂ BeInunHa X TOMaJIET B HHTCPBAJI

)
6

22. Mara3uH MpOU3BOJUT MPOAAXy MYKCKHX KOCTIOMOB. [lo maHHBIM
CTaTUCTHKH, pacHpe/iesIEHUuE Mo pa3MepaM SIBJIAETCSI HOPMaJbHBIM C MaTeMa-
TUYECKUM OXUJIAHWEM U CPEJIHHM KBaJIpPATHUYECKUM OTKJIOHEHUEM, COOTBET-
CTBEHHO paBHbIMHU 50 U 2, HATH: a) BBIPAXKEHUE TUIOTHOCTH BEPOSITHOCTU U
GbyHKUIMU pacmpenesieHus Il pa3MepoB KOCTIOMOB; 0) 707U KOCTIOMOB 48 —
50 pa3mepoB, KOTOPBIE HYKHO MPEyCMOTPETh B 00IIeM 00beMe pean3aliui;
B) cpOpMYyJIHMPOBATH MPABUIIO «TPEX CUTM» JJIsl JAHHOM CIy4yallHON BelUYu-
HBI.

23. [loe3n coctout u3 100 BaroHoB. Macca KaXJoro BaroHa — Ciy4ai-
Has BEJIMYMHA, PaclpeiesieHHas 10 HOPMaJIbHOMY 3aKOHY C MAaTEMATHYECKUM
OKHJaHuE 65 T. U CpPEIHUM KBaJpaTHYHbIM OTKJIOHEHHEM 0,9 T. JIokoMOTHB
MOXET BE3TH COCTaB Maccoil He Ooisiee 6530 T., B IPOTUBHOM cliydae HE00XO-
JVMO TPULEIIATH BTOPOU JOKOMOTUB. HaliT BEPOSTHOCTH TOrO, YTO BTOPOH
JJOKOMOTHUB HE MOTpeOyeTCsl.

24. [lycTth urpanbHasi KOCTh nojopackiBaercs 15 pa3. Haittu nausepo-
ATHEWIIEE YHUCIIO TOSIBIICHUN IECTEPKU U BEPOSITHOCTH 3TOT0 YHCIIA.

25. CKOJIBKO pa3 HEOOXOAMMO TOJIOPOCUTh UTPATbHYIO KOCTh, UYTOOBI
HAMBEPOSITHEMIIIEE YNCIIO MOSBICHUN IECTEPKHU paBHAIOCH 10.

26. B cpenneM 5% noTepelHbIX OUIIETOB SIBIIETCS BBIMTPHIIIHBIMEU. Ka-
KOBa BEPOSITHOCTh, YTO CpPeAM KYIUICHHBIX 10 OMIETOB OKaXKyTCS BBIUTPHIIII-
HBIMH, @) OT ABYX JI0 Y€ThIpeX; 0) HE MEHbIIE JABYX; B) HauOoOJiee BEPOATHOE
YHUCJIO BBIUTPBIIIHBIX OUIETOB?

27. B mopTy Kaxable CYTKH C BEpOSTHOCTHIO 20% MOXKET MOSBUTHCS
OJIHO OoJIbLLIErpy3HOE CYIHO. BeposTHOCTh nosiBIeHUs1 00jiee OAHOTO Cy/IHA B
TEYEHUE CYTOK MpeHeOpexxkuTenbHo Mana. KakoBa BEpOSITHOCTH TOro, 4TO 3a
CEHTSIOpb MeCSII] MOPT MOCETAT HE 0oJiee YEThIPEX CYIO0B?

28. Ha ¢akynbsTere By3a obyuaetcs 1825 crynentoB. KakoBa BeposT-
HOCTb, YTO NEPBOE CEHTSIOPs SIBISETCS JHEM POXKJIECHHUS OJHOBPEMEHHO TpeX
CTYJIEHTOB ATOTO (paKyynbTeTa?

29. Kannunara B nymy ropoga N momnmepxkuBator 80% HaceneHus. B
KAaKUX MpeJesiax ¢ BEPOATHOCTBIO 95% HaxoIWTCA YMCIIO MPOroJIO0COBABIINX
«3a» Ha BBIOOpAX KaHAWAATa, €CIIM YHCIo u3bupareineit papHo 1 5000007

30. BeposTHOCTB TOTO, 4TO JA€Talb CTaHAapTHA, paBHa 0,9. Haiitu: a) ¢
BeposiTHOCThIO 0,9545 rpaHuipl (CUMMETPUYHBIE OTHOCUTEIBHO BEPOSITHO-
CTH), B KOTOPBIX 3aKJIIOUYE€HA JI0JIs1 CTAaHJAPTHBIX cpeau npoBepeHHbIXx 900 me-
Tajeil; 0) BEpOSITHOCTh TOTO, YTO JOJS HECTAaHAAPTHBIX JETale Cpeau HHUX
3akiiroueHa B peaenax ot 0,08 o 0,117

31. BeposATHOCTh TOTO, YTO AWJIEP, TOPTYIOIIMM HEHHBIMU OyMaraMu,
npojaacT ux, paBHa 0,7. CKOJIbKO JIOHKHO OBITh IIEHHBIX Oymar, 4To0bl MOXKHO
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OBUIO YTBEpKJaTh ¢ BeposATHOCTHIO 0,996, 4TO 10JI MPOAAHHBIX CpPEAr HHUX
oTkiaonutcs ot 0,7 He 6onee, ueM Ha 0,04 o abcoIrOTHON BeITMUnHE?

32. 3aKk0oH pacmpenesieHuss BEpPOSITHOCTEH JUCKPETHOW ABYMEPHOH CIy-
YalfHOW BEJIMUMHBI 3a7]aH TaOJIUIIeH:

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

Haiitu: 3akoHbI pacnpenesieHus BEpoATHOCTEW KOMIOHEeHT X U Y; MaremaTu-
geckue oxuganus M(X), M(Y); mucriepcun D(X), D(Y) u cpemnue kBagpaTudeckue

orkinoHenus a(X), o(Y) xoMmnoHeHT.
33. HaliTu ycCJIOBHBIM 3aKOH pacHpeic/ieHUs U YCIOBHOE MaTeMaTh4e-
CKO€ OKHJaHue cocTaBisitomier Y npu X= X1=1 majid IUCKpETHON ABYMEpPHON
CIy4yallHOW BEJIMYMHBI, 3aIaHHON TaOJIUIIeH:

Y X
X1=1 X=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 pacnpeaceHus] BEPOSITHOCTEH TUCKPETHOM ABYMEPHOM CIy-
YaWHOM BEJIUYHUHBI 3aaH TaOIULIEH:

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: xoBapuamuio; Ko3hGOUIMEHT KOPPESAIUU; MPAMYI0 CpEeIHEKBaIpaTH-
yeckou perpeccuu Y Ha X.

35. CpenHee KBaJpaTHYECKOE OTKJIOHEHHME Kaxaour u3 2500 He3aBHCH-
MBIX CJIy4alHBIX BEJIUYUH HE MPEBOCXOAUT 3. OLIEHUTH BEPOSTHOCTH TOTO, YTO
a0COJIFOTHAs BEJIMYMHA OTKJIOHEHHUS CPEAHEro apupMeTHUYECKOro ITUX CIy-
YallHBIX BEJMYMH OT CPEIHETr0 apu(pMETHUUECKOTO UX MATEMATUUYECKUX OXKH-
nanuil He npeBocxoaut 0,3.

36. CKkOJIbKO HAJ0 MPOBECTH W3MEPEHUN JaHHOW BEIMYMHBI, YTOOBI C
BEpOSATHOCTHIO HEe MeHee (0,95 rapaHTUpOBAaTh OTKJIOHEHHE CpenHed apudme-
TUYECKON 3TUX U3MEPEHUI OT UCTUHHOTO 3HAYCHUS BEJIMYMUHBI HE OoJee, yeM
Ha 1 (1m0 aGCOMOTHON BEIMYUHE), €CITU CpeAHEe KBAAPATUUECKOE OTKIIOHEHUE
KaXXJI0T0 U3 U3MEPEHUN HE MPEBOCXOIUT S.

37. CyrouHasi mOTpeOHOCTh AJIEKTPOIHEPTUN B HACEIICHHOM ITyHKTE SIB-
JSETCS CIIYYallHOM BEJIMYMHOW, MAaT€MaTUYECKOE OKHUIAHUE KOTOPOM PaBHO
3000 kBt/gac, a gucnepcusi coctapiser 2500. OneHuTh BEPOSTHOCTH TOTO,
4TO B OJMDKANIIINE CYyTKH PacXo/l AJIEKTPOIHEPTUH B 3TOM HACEJICHHOM ITyHKTE
oynet ot 2500 no 3500 kBTt/uac.
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38. C nmomomipio HepaBeHCTBa YeOblleBa OLEHUTh BEPOSTHOCTH TOTO,
YTO pa3HUIlA MEXK]Iy YMCIIOM YCIIEXOB B 3TUX UCHBITAHUSX U CPETHUM YUCIOM
yCIIEXOB He IpeBbIcuT 20.
39. B npoaykiuu 1iexa AeTanyd OTIIMYHOTO KadecTBa cOCTaBIsOT 50%.
Heranu ykianpiBatoTcs B kopoOku 1o 200 mT. B kaxaod. KakoBa BeposiT-
HOCTh TOT'O, YTO YHUCJIO JIeTajeil OTIMYHOrO KauyecTBa B KOPOOKE OTINYATHCS
ot 100 He OGoJtee, yem Ha 57?
40. meeTcs BBIOOpKAa 3HAYCHMN CciydailHOW BenwduwHbl 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) pactipeneie-
HUE OTHOCHUTEIIBHBIX YacTOT; 2) dIMIUPHUECKYIO (DYHKIMIO pacrpeaciicHus 1
MOCTPOUTH €€ TpaduK; 3) MOCTPOUTH MOJUTOH OTHOCHTEIBHBIX YaCTOT.
B pesynbrare 10 HE3aBUCUMBIX HU3MEPEHUN HEKOTOPOM CIy4alHON BEIWYUHBI X,
BBITIOJTHEHHBIX C OJIMHAKOBOW TOYHOCTBIO, MOJYYEHBI OINBITHHIE JaHHBIE, TPUBEICH-
HBIE B TA0JIUIIE.

X1 Xz X3 X4 Xs Xs X7 Xs Xo Xio
1,9 1,8 2,0 2,1 1,7 2,3 2,0 2,1 1,8 1,9

[Ipennosnaras, 4to pe3yabTaThl U3MEPEHUN MMOJYMHEHBI HOPMAJIbHOMY 3aKOHY
pacnpeneneHns BepOATHOCTEN, OLICHUTh UCTUHHOE 3HAYeHWE X MPHU MOMOIIM JOBE-
PUTEIIBHOTO MHTEPBaja, MOKPHIBAIOIIETO UCTUHHOE 3HAYEHUE BEJIMYUHBI X C JOBE-
PUTEIBHOM BEPOATHOCTHIO 0,95.

41. Otnen TeXHUYECKOro KOHTposss mpoBepun n = 500 mnapruid
OJHOTHUITHBIX M3AECIUN U YCTAHOBWJI, YTO YKMCIO X HECTAHAAPTHBIX JE€Taled B
OJIHOM TIAPTUM HMEET OHMIUPUYECKOE paclpeesicHue, MPUBEICHHOE B
TadImIE.

Xi 0 1 2 3 4 5
ni 50 45 35 14 4 2
X— YHCII0O HECTAHAAPTHBIX M3IAEIUMN B OJHOM MApPTHUM, N — KOJWUYECTBO MApPTHM,
COJIEpIKAILMX X HECTAHTAPTHBIX U3IEIIUN.

Tpebyercs mpu yposae 3HaunMocTH « = 0,05 mpoBepuTh THMOTE3Y O TOM, YTO
ciyyaiiHass BenuuuMHa X (YUCIO HECTAHJIAPTHBIX W3JEIUA B OJHOM MapTUH)
pactpenenena no 3akony Ilyaccona.

Bonpocs 1j19 3a4era

Bomnpocs! AJ1s1 npoBepKH YPOBHA 00YyUE€HHOCTH
«3HATDb»

1 Kypc

1. Omnpenenenue nmpou3BoAHONU GyHKIMU. ['eoMeTpudeckuii u Gpusndeckuii
CMBICJI TTPOM3BOIHOM.
2. [IpaBuna nuddepeHpoBanuss U TaOIUIA MPOU3BOJHBIX OCHOBHBIX
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3JIEMEHTApHbIX QYHKIUH.

3. [TpousBoHast 00paTHO U CHOXKHON QYHKITUH.

4, [TpousBoaHast GYHKINH, 3aJaHHON MapaMeTPUIECKH.

S. Juddepennnan QyHKINNA, €T0 TEOMETPUUECKUNA U (PU3UIECKHUI CMBICIT.
WNuBapuanTHOCTH POpMBI IEpBOTO AUPdepeHraia.

6. [TpousBoaubie u Aud@epeHInanb BEICIIUX MOPSIKOB.

1. [IpaBuno Jlonurans.

8. dopmyna Tewmopa.

9 MonoTtonHbie pyHKIIMH. TeopeMbl 0 MOHOTOHHBIX Ha MHTEpBaJie PyHK-
USX.

10. Dxcrpemymsbl hyHKunu. Heobxoaumbie yciaoBHs SKCTpeMyMa.

11.  BrIIyKJIOCTh U BOTHYTOCTh Tpaduka ¢pyHkuun. Touku neperuoda.

12. ACHMMITOTHI KPUBBIX.

13.  OO6mas cxema nccnenoBanus GyHKIIMNA U TTIOCTPOSHHUE ee TpaduKa.

14.  IlepBooOpa3Has pyHkiuu. Heonpenen€Hupiii MHTErpas, ero CBOMCTBA.

15. HenocpenctBeHHOe HHTErpUpoBaHue. IHTErpupoBaHue Mo ICTaHOBKOM.

16. MHTerpupoBaHHE IO YACTIM.

17. HWurerpupoBaHuEe MPOCTEUIINX pAlMOHAIBHBIX APOOEH.

18. HHrterpupoBaHue pallMOHATBHBIX PYHKIMNA MyTEM pa3ioXKeHHUs Ha MPo-
cTeimme apoou.

19. HurerpupoBaHue parOHATBHBIX (QYHKIIHMA.

20. HHrerpupoBaHUEe TPUTOHOMETPUUECKUX (DYHKIIHIA.

21. HHrerpupoBaHue HPPAMOHANBHBIX (DYHKIMI C MOMOIIBIO TPUTOHO-
METPUYECKUX MOACTAHOBOK.

22.  OnpenenéHHbIA UHTETpaj, KaK Mpeaeid WHTErpalibHONM cyMMbl. OCHOB-
HBIE CBOMCTBA OINPEIEIEHHOIO NUHTETPAIa.

23. IlpowsBogHas WHTErpajia 1Mo MEepEeMEHHOMY BEpXHeMy mpeaery. Dop-
myna HeroTona-JIeibunia. Beraucinenue onpeaenéHHOTo HHTErpaia

24.  HecoOcTtBennnie uaTerpansl I u 11 poxa.

25. @OyHKIMM HECKOJBKUX TMEPEMEHHBIX, 00JacTh OIMpPENeTICHHs], CTIOCOOBI
3ananud. [Ipegen pyHkiuu B Touke. HenmpepbIBHOCTS.

26. YacTHple mpupameHUs] U YaCTHbIE MPOW3BOJHBIC. | €OMETpUYECKHiA
CMBICII YACTHBIX MPOU3BOIHBIX (DYHKITUHU IBYX NIEPEMEHHBIX.

27. Ilonnoe mpuparmienue u nonHbd nuddepenmman. KacarenpHas mioc-
KOCTh M HOPMaJIb K IOBEPXHOCTH.

28. T'eomerpuueckuii cMmbich ToHOTO Tuddepennmana yHKIIMN ABYX Iie-
PEMEHHBIX.

29. Yacrtaple mpou3BOaAHBIC U AU(depeHITHaNbl BBICIINX MOPSIKOB. Teope-
Ma O HE3aBHCUMOCTH YaCTHBIX MPOU3BOIHBIX OT MOpsAIKa T hepeHIIMPOBAHHS.

30. DOxctpeMyMbl (DYHKIMM HECKOJIBKUX MepeMeHHbIX. Heobxoaumbie
ycnoBusi. DopMynupoBKa JOCTATOYHBIX YCIOBHIA.

31.  VYcnoublii 3kcTpemyM. MeTon MHOkUTeNen Jlarpanxa.

32. IlpowsBogHas MO HANpPAaBICHWIO W TPAAMEHT, UX CBs3b. [ 'eomeTpuue-
CKUI CMBICII TPAIUEHTA.
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33.  JIBoliHbIe HHTErpaibl: UX CBOICTBA.

34. TpoiiHble UHTETPAJIBL: UX CBOMCTBA.

35. 3amMeHa MepeMEeHHBIX B TPOHHBIX HHTErpajax.

36. T'eomerpuyeckue NpUIOKEHHUS KPATHBIX HHTETPAJIOB.
37. Owuznyeckue NPUIOKEHHUS KPaTHBIX HHTETPAJIOB.

2 Kypc

1. 3amaun, npuBoAsIIME K OOBIKHOBEHHBIM AU(depeHIInaIbHbIM ypaB-
HEHUSM.

2. OObIkKHOBeHHbIE Au(depeHIuanbHble ypaBHEHUsI (OCHOBHbBIE MOHSI-
TUS U OTIpEJIeTICHUs).

3. 3apaua Komu ayia quddepeHnnansHoro ypaBHEHUs IEPBOTo MOPsii-
ka. Teopema cyliecTBOBaHUS U €JUHCTBEHHOCTH pelieHus 3agaun Komm (6e3
JI0KA3aTeIbCTBA).

4. Tlonsite 00 o01IeM, YaCTHOM M 0COOOM pelieHusIX auddepeHInanb-
HBIX YPaBHEHUM.

5. OCHOBHBIE KJIacChl YpaBHEHUW MEPBOrO MOPSAIKA, HHTETPUPYEMBIE B
KBaJIpaTypax. YpaBHEHUS C pa3AeIAIOIIUMUCS NePEMEHHBIMU.

6. OcHOBHBIC KJIACCHI YpaBHEHHI MEPBOTO MOPSAIKA, HHTETPUPYEMBIC B
kBagpatypax. OgHopoubie AudpepeHImaibHble ypaBHEHUS.

/. OCHOBHBIE KJIACChl YPAaBHEHUM MEPBOTO MOPSAKA, UHTETPUPYEMBIE B
KBajpaTypax. JIunelinsle quddepeHnnanbHble ypaBHEHUS.

8. OCHOBHBIE KJIACCHl YpaBHEHUI MEPBOro MOPSAJKA, HUHTEITPUPYEMBIC B
KBaJlparypax. YpaBHeHuUs bepHyiu.

9. OcHOBHBIE KJIaCChl YpaBHEHHUI MEPBOTO MOPSAIKA, HHTEITPUPYEMBIC B
KBaJpaTypax. YpaBHEHUS B MOJHBIX Tuddepenimanax.

10. Inddepennmanbabie ypaBHEHHsI BBICIINX MOPSAAKOB. 3anadya Korm.
TeopeMma cyliecTBOBaHUS U €IMHCTBEHHOCTH penieHus 3anaun Komm.

11. YpaBHeHus1, AOMYCKAIOIIME TOHUKEHUE TTOPSJIKA.

12. JIuneitnsie quddepennmansabie ypaBHeHus. [loHsATHE 0HOPOIHOTO
Y HEOJTHOPOJHOTO YPAaBHEHHS.

13. JIuneitnsie ogHOpOoaHBIe MU depeHnanpHbie ypaBHeHus. Cuctema
dbyHaamMeHTalIbHbIX perieHuil. Ooliee pelieHue.

14. JIuneiitHble OAHOPOAHBIE YPABHEHUS C MOCTOSIHHBIMU KO3(PUIIUEH-
TaMH.

15. JIuneitapie HeomHOpoaHBIE MU depeHnnansabie ypaBHeHHs. Teo-
pema o CTPYKType OOIIEro peIIeHHUs.

16. Meton Jlarpanxa Bapuariiii MPpOU3BOJIbHBIX TOCTOSTHHBIX.

17. JIuneiiHple HEOTHOPOAHBIEC YPAaBHEHUS C TMOCTOSTHHBIMU KO3 dUIIU-
EHTaMH.

18. YpaBHeHUs ¢ IPaBOM YaCTHIO CTICIIMAIIBHOTO BH/IA.

19. HopMmanbHble CHUCTEMBI JIMHEWHBIX OJHOPOAHBIX uddepeHiranb-
HBIX YpPaBHEHHU ¢ MOCTOSHHBIMU Kod(dduuuentamu. CTpykTypa oOiiero pe-
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MICHMA.

20

. Pemiennie cuctembl JIMHEHHBIX OIHOPOIHBIX UddepeHITnaTbHBIX

YPaBHEHUM B CIIy4ae NEUCTBUTEIBHBIX PA3IMYHBIX KOPHEU XapaKTEPUCTHYE-
CKOI'0 YPaBHEHUSI.

21

. Uucnoseie psapl. CxonuMocTs U cymma psna. Heodxogumoe ycio-

BHUEC CXOOUMOCTH.

22

23.
24,
25,
26.

IITH.

27,

Korm.

28.
29.
30.
31.
32,
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

. JIeMCTBHS CO CXOISIIMMUCS PSAIAMU.

YucnoBble pAbl C MOJOKUTEIBHBIMU YJICHAMM.

JlocTtatouHble NpU3HAKKU CXOAUMOCTHU. [Ipu3HaKku cpaBHEHUS.
HocTtaTounsie npu3Haku cxoaumoctu. [Ipusnak Jlamambepa.
JlocTatouHble MPU3HAKU CXOAMMOCTH. PanukanbHbii npusHak Ko-

JlocTaTouHble NpPHU3HAKKM CXOAUMOCTH. MHTErpanpHbIM IPU3HAK

3HAKOIIEPEMEHHBIE PSJIBI.

AOCONIOTHAS ¥ YCIIOBHAS CXOJIUMOCTH.

3nakouepenyronecs psabl. [lpusnak Jleionuna.
OyHKIMOHAIBbHBIE Psiibl. O0JIaCTh CXOIUMOCTH.

[TonsiTue paBHOMEpHOU cxoaumocTu. Teopema Beliepmpacca.
CBolicTBa paBHOMEPHO CXOJSIINXCS PSIIOB.

Crenennblie psibl. Teopema Abens. Paanyc cxonuMocTH.
OCHOBHBIE CBOWMCTBA CTENIEHHBIX PSIJIOB.

Psan @ypee. Paznoxenue B psag Oypee.

DopMyIMPOBKA YCIOBUN PA3JI0KUMOCTH B TOUKE.

YcioBue paBHOMEPHOU CXOJIUMOCTH.

Psanpr @ypbe ansa GyHKIMI ¢ MPOU3BOIBHBIM MEPEXOIOM.
Psanbr @ypbe a1 YETHBIX U HEUETHBIX (PYHKIUH.

HNurerpan Oypsoe.

[IpeobpazoBanne Dypbe, ero CBOMCTBA U MPUMEHEHUE.
KpuBonMHENHBIE HHTETPAJIBI IIEPBOTO U BTOPOTO POJIA, UX CBOWCTBA

U BBIYHCJICHUC.

44

45
pona.

46

47

. 'eomeTpuueckue u pusnyeckre MpUIOKEHUS.
. CBsA3p M€Ky KpPUBOJMHEHHBIMU WHTErPAJIaMU IIEPBOTO U BTOPOIO

. OpUEHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIE TOBEPXHOCTH.
. I[IoTOK BEKTOPHOIrO MOJI Y€pe3 OPUEHTHPOBAHHYIO IMOBEPXHOCTH:

ero cBoicTBa u puzndeckuit cmuicit. Popmyna Octporpazackoro - ["aycca.
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Bonpocs! pist npoBepku ypoBHsi 00yueHHOcTH «Y METD»

1 Kypc

1. Beruucnenue npous3BOJHON (PYHKIMU MO ONPEECICHUIO U C TOMOIIBIO
IPaBWJI U TaOIMIIBI TPOU3BOIHBIX.

2. CocTaBieHHE ypaBHEHUS U ITOCTPOCHHUE KacaTelIbHOM U HOpPMaJM K rpa-
bUKy QyHKIHH.

3. [IpeacraBnenue CioKHONM (QYHKIMM B BUAE KOMIIO3ULHUU OCHOBHBIX
3JIEMEHTApHBIX (QYHKLIUH.

4. Brruucienre npou3BOHBIX CIOKHBIX (QYHKIUH.

5. Beruncnenue nuddepennumana GyHKIuM.

6. Boruncnenue npou3BoAHBIX U AUPPEPEHIINATOB BBICIIUX MOPSIAKOB.

7. IlpencraBnenue GyHKINN ¢ TOMOIIBIO popmyitel Teitnopa.

8. OmnpeneneHne MOHOTOHHBIC (DYHKITUH.

9. HaxoxaeHne sKkcTpeMyMOB (yHKITHH.

10.

OTPEC3KC.

11.

peruoa.

12.
13.

Ta.

14,

YCCKU.

15.
16.
17.
18.
19.
20.
21.
22,

Boruncnenre HanOONbIIET0 M HAaMMEHBUIETO 3HAYEHUUA (DYHKIIMM Ha
Omnpenenenue BITYKIOCTh rpaduka GpyHkuuu. Haxoxaenue Touek me-

HaxoxaeHune acuMnToT KpUBBIX.
Haxosxaenue npon3BoHOM BEKTOPHOM (QYHKIMS CKAISPHOTO apryMeH-

Onpenenenue NpUHAIIEKHOCTH TOUKHA KPUBOM, 33IaHHOW MapaMmeTpu-

Briuncnenue npon3BOAHON mapamMeTpui4ecKon (QyHKIUH.

[Ipumenenue norapudmudeckoro nuddepeHIupoBaHusl.
UccnenoBanre GyHKIIMU U TOCTPOSHUE €€ rpaduka.

Briuncnenue uHTErpana HemocpeACTBEHHBIM HHTEIPUPOBAHUEM.
Brruncnenue uHTerpaga noacTaHOBKOM.

Brluncnenne uHTErpasna mno 4acTsim.

Brruncienne uaTerpaia oT mMpoCTEHIINX PAlMOHATBHBIX IPOOEH.
Boerumncienre uHTErpana oT palMoHANIbHBIX (YHKIHMA MYyTEM pasiioxe-

HUS HA TIPOCTEUIITNE APOOH.

23.
24,
25.

Brruncienne uHTerpaia oT paiuoHaIbHbIX (QYHKIIHM.
Brruncienne uaTerpaia OT TPUTOHOMETPUYECKUX (PYHKITUH.
Briuncnenne uHTErpaiga OT UPpAMOHATBHBIX (DYHKIUNA C TOMOIIBIO

TPUTOHOMCTPHUUCCKUX ITOJACTAHOBOK.

26.
21.
28.

Brruncnenue onpenen€éHHoro uHTerpaia
Brruncnenne HecobctBeHHbIX uHTErpasios I u Il poxa.
[IpuiioxkeHuss onpeAcnEéHHOro MHTErpajga K BBIYMCICHUIO IUIOLIAACH

MJIOCKUX (UTYP.

29.

KPUBBIX.

[IpunoxxeHus: ONpeneIEHHOr0 MHTErpajia K BBIYMCICHUIO UIMH IyT
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30. [Ipunoxxenus onpenenéHHOTO UHTErpajga K BEIYUCICHUIO OOBEMOB TEI
¥ TUIOIAJICH TOBEPXHOCTEN BpAIICHUS.

31. Haxoxxnenue obmactu ompesaencHusl GYHKINH HECKOIBKUX TEePEMEH-
HBIX.

32. Brpruncnenue mnpenena QyHKIMHA HECKOIbKUX MMEPEMEHHBIX B TOUKE.

33. HUccnenoBanue PyHKINN HECKOJIBKIX MEPEMEHHBIX HA HETPEPHIBHOCTD.

34. BeraucieHne YaCTHBIX MPUPANEHUH U YaCTHBIX MTPOU3BOTHBIX.

35. IlocTpoeHue KacaTeNbHOMN TNIOCKOCTH U HOPMAJIH K IIOBEPXHOCTH.

36. IIpubnmxE€HHBIC BBIYUCICHUS C TOMOIIBIO TTOTHOTO AuddepeHiuaia.

37. BeraucneHne 4acTHBIX MPOU3BOAHBIX U AU PEpeHITNATOB BBICIINX IO~
PAIKOB.

38. HccnenoBanne pyHKIIMN HECKOJIBKHX TIEPEMEHHBIX Ha SKCTPEMYM.

39. HaxoxneHnne yciaoBHOTO 3KCTpeMyM. [IpuMmeHeHne meTosa MHOXKHTE-
neu Jlarpanxa.

40. Beruncnenue mpou3BOIHAS MO HAMIPABJICHUIO U TPAJHCHTA.

41. JIBoifHbIC MHTETPAJIBI: BEIYUCICHUE B IEKAPTOBBIX KOOPIMHATAX.

42. 3ameHa IepeMEHHBIX B JBOMHBIX MHTETpajaxX: MePexo]] OT JEKapPTOBBIX
KOOPAHMHAT K MOJIIPHBIM KOOPJUHATAM.

43. TpoliHble MHTETPAIBI: BBIYUCICHUE B IEKAPTOBBIX KOOPAUHATAX.

44. 3ameHa EpEeMEHHBIX B TPOMHBIX MHTErpajiax: Nepexo]] OT JEKapTOBBIX
KOOPAMHAT K UIUJIMHIAPUYECKUM U CHEPUUECKUM.

45. 'eoMmeTpuyecKre NPUI0KEHUS KPATHBIX HHTErPaJoB.

46. ®uznyeckue NpUI0KEHUS KPaTHBIX HHTETPAJIOB.

2 Kypc

1. Pemmenue nuddepeHnanbHbpIX ypaBHEHUN € pa3AelsioIMIMMUC TepEeMEH-

HbIMU.

Pemenne ogHopoaHbIx 1uddepeHanIbHbIX YpaBHEHUH.

Pemenue nuHeitHbIX AuddepeHuaibHbIX YPaBHEHHI.

Pemenne nuddepenumanbHbiX ypaBHeHU bepHyim.

Pemenue nuddepeHunanbHbIX ypaBHEHUH B OJIHBIX TuddepeHnnanax.
Pewmenne nuddepeHunanbHbIX ypaBHEHUH, TONMYCKAIOMINUX NOHMKEHHUE T10-

ok wn

pAIKa.

/. PelieHne TUHEHHBIX OAHOPOIHBIX U PepeHIInabHBIX YPaBHEHUN.
8. Pemienrie IMHEWHBIX OJHOPOAHBIX YPABHEHUN C MOCTOSIHHBIMH KO3 hUIIH-

CHTaMU.

9. Pemienne MMHEWHBIX HEOTHOPOIHBIX YPABHEHUHN C MOCTOSIHHBIMH KO3 U-

OUCHTAMM.

10. 3anncy BeKTOpHOM (HOPMBI AJIT HOPMAJTBLHOW CHUCTEMBI OOBIKHOBEHHBIX

nudepeHnnanbHbIX ypaBHEHUH.

11. CtpykTypa peiieHus HOPMaJbHOW CHUCTEMbI OOBIKHOBEHHBIX MuddepeH-

OHaJIbHbBIX ypaBHeHHﬁ.

12. Pemienue HOpMalIbHOW CHCTEMBI OOBIKHOBEHHBIX JU(PPEpeHIINaNTbHBIX

YPaBHEHUN METOJIOM UCKITIOUEHUS.
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13. Penienne HOpMaNbHBIX CUCTEM JIMHEHHBIX OAHOPOIHBIX nuddepeHuans-
HBIX YPaBHEHUH C MOCTOSHHBIMU KO3 (HUITUEHTAMH.

14. Penienne HOPMaJIbHBIX CUCTEM JIMHEHHBIX OAHOPOIHBIX nuddepeHuans-
HBIX YPaBHEHHM C MOCTOSIHHBIMU KO3(DPHUIIMEHTaMU B Cllydae JEUCTBUTEIBHBIX pas3-
JMYHBIX KOPHEW XapaKTepUCTUUECKOTO YpaBHEHUS.

15. TIpoBepka yCTOMYMBOCTH PEIICHUSI CUCTEMBI JIMHEHHBIX nuddepeHuans-
HBIX YPaBHEHUI C MOCTOSHHBIMU KO3 ()ULIUEHTaMH.

16. PemieHue NMHEMHBIX YpaBHEHHUI MEPBOrO MOPsJIKA B YAaCTHBIX MPOU3BOJ-
HBIX.

17. Pemienue 3amaun Komm juisi JIMHEHHBIX ypaBHEHUH MEPBOrO IMOpsIKa B
YAaCTHBIX IPOU3BOJHBIX MeToA0M Jlamambepa.

18. Pemenue 3amaun Komm juisi IMHEHHBIX ypaBHEHUH NEPBOrO IMOpsIKa B
YACTHBIX MMPOU3BOJHBIX METOJOM pa3esiCHuUs IePEMEHHBIX.

19. Pemienne 3amaun Komm juist TMHEHHBIX ypaBHEHUH MEPBOrO MOpsIKa B
YaCTHBIX MMPOU3BOIHBIX MeTO oM Dyphe.

20. Pemenue 3agaun [upuxie B kpyre metogom Dypre.

21. PenieHre pa3HOCTHBIX ypaBHEHUH MIEPBOTO M BTOPOTO MOPSIKA.

22. IIpoBepka HEOOXOAMMOTO YCIOBHUS CXOAUMOCTH.

23. BreITloTHEHHE TEHCTBHIA CO CXOISAIIMMUCS PSITaAMH.

24. IlpoBepka CXOQMMOCTH YHUCIIOBBIX PS/IOB C MOJOKHUTEIbHBIMU YJIEHAMH 110
IPU3HAKY CPaBHEHUS.

25. IIpoBepka CXOQMMOCTH YHUCIIOBBIX PSIOB C MOJOKHUTEIBHBIMU YJIECHAMH 110
npusHaky JlamamoOepa.

26. IIpoBepka CXOQMMOCTH YUCIIOBBIX PSAAOB C MOJOXKUTEIbHBIMU YJICHAMH IO
panukagbHOMY npu3Haky Komm.

27. IlpoBepka CXOAMMOCTH YHCIOBBIX PSIOB C MOJOKHUTEILHBIMUA YJICHAMH 110
UHTETpaIbHOMY Tipu3HaKy Kormru.

28. IIpoBepka CXOAMMOCTH 3HAKOTIEPEMEHHBIX PSAIOB MO Npu3HaKy JleiOHua.

29. HaxoxaeHnue paanyca CXOIUMOCTH CTETICHHOTO PsIa.

30. Omnpenenenne 00IaCTH CXOUMOCTH CTETICHHOTO PsIJIa.

31. Paznosxenue ¢pynkmuii B psig Teimopa.

32. Berancnenue 3HaueHUH QYHKIUI ¢ TOMOIIBIO CTETICHHBIX PSAOB.

33. Briuucienue npeesaoB ¢ MOMOIIbIO CTENEHHBIX PSIOB.

34. BeruucneHne onpeeeHHbIX HHTErPaJIoB C MOMOIIBIO CTENEHHBIX PSJIOB.

35. Paznoxenue B psag Oypre HEneprogudeckux GyHKITUAN.

36. [Ipumenenue npeodpazoBanust Dypoe.

37. Pemienre OOBIKHOBEHHBIX JHHEHHBIX TU(DPEpeHIIMATBHBIX ypaBHECHUN U
UX CUCTEM OIEPAIMOHHBIM METOJIOM.

38. Beruncnenune moToka BEKTOPHOTO TOJIS Yepe3 OPUECHTHPOBAHHYIO TTOBEPX-
HOCTb.

39. Briuucienue 1MBepreHMy BEKTOPHOTO TOJIS.

40. IIpoBepka CONEHOMJANBHOCTHU TOJISL.

41. Beruucnenue paboThl CUIIOBOTO MOJIS.

42. BpluncneHue HUpKyJISaIUd BEKTOPHOTO TMOJISL.
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43. OmnpeneneHre poTopa BEKTOPHOTO MOJIS B AEKAPTOBBIX KOOPAMHATAX.

44. OnpeneneHue NOTEHIMAIa BEKTOPHOTO TOJISL.

45. 3anuck rpaiueHTa, JMBEPreHIIM U POTOPa BEKTOPHOTO MOJI ¢ TTIOMOIIIBIO
oneparopa ['amunpToHAa.

Bonpocs as1s1 npoBepku ypoBHsi 00yueHHOCTH «BJIA/IETD»

CTyAeHT IOJKEH BJIaJIeTh HAaBBIKAMH MPUMEHEHHSI MaTEMATUKHU, TO3BOJISIOIUMU
peliaTh TUMOBBIE 33Ja4Md MO0 MaTeMaTHKE, MPEICTaBICHHBIE B KOHTPOJIBHBIX pado-
tax. [Ipumeps! 3amay:

1 kypc.

dy

1. Haiftu npou3BoiHbIE d— JAHHBIX (QYHKIUI
X

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

2. Haitru y'// | ecou x2 + y2 = 1.

3. Haiitu d*y, eciu y = e3*,
4. Haittu npenensl GyHKIMM, TPUMEHAs paBuiio JlonuTans.

. 1-2sinx . C0S2X
a) im=————; 6) lim :
or 1—~/3tgx" T o 1-tgx

6 4
5. Haiitn HauOosibllice 1 HaMMeHbIee 3HaueHuss pynkuuu Yy = f (X) Ha

orpeske [a;b]. f(x)=x3-12x+7; [0;3].

9x
>

6. Haiftu acuMnTOTHI ¥ TOCTPOUTD TpaPuK QYHKIHH y = 5

x*=2x+3

7. HaifT acuMnTOTHI ¥ IOCTPOUTDH rpaduK PyHKIINHU y = 5
X+

8. HpI/IMeHHH HCTIOCPCACTBCHHOC HHTCTPUPOBAHUC BBIUNCIINTD.
2
J‘(5x2 +7x—=)dX.
X

9. BeruucauTh I x(x* +1)*"*dv.
10. Beraucautse sz sin xdx.

11. Beruuciaurse I e?* cos xdx.

2 2
12. BeluncianTh I\/Z_X 24X dx.

NI
dx
N=x?-2x+8

14. Beruuciaurse j%dx.
X% —5X +

13. Beruucaurts I
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dx
4sin X +3C0SX+5
16. BolukCauTh  IJIOMAAL  (UIYPH,  OIPAHMYEHHOW  JHHHSAMU:

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

15. Beraucauntse j

x|

e—dx

X2

+00

18. Berauciuth HeCOOCTBEHHBIN HHTETPAT: J
0

17. Beryucinuth onpeneneHHbIN HHTerpat:

P C— N

arctgx

1+ x? ax

19. Beruucnuth onpeneneHHbIi uHTerpan | X sin xdx,

O 0 [ Y

20. Haiit 06macTh onpesesienns GyHKiuu: U =/x* +y* -1

. 2 2 —(x2+ 2)
21. Haiitn skcTpemMyMsl GyHKImm: £ = O +y)E™ 7 -1

o°u
22. HaiiTi 4acTHYI0 NMPOU3BOIHYIO BTOPOTO MOpPsIKA (PYHKLUU: Gxay’
ecm Y = N (x+Y))
0%z
23. HaiiTi 4acTHY0 MPOU3BOJHYIO BTOPOTO HOpPsiAKa (YHKIMU: OX0y :
Y2
comn =X In(x+Y)
o°u
ox>oy

24. HaiiTi 4aCTHYIO TPOU3BOJIHYIO TPETHETO MOpsiaKa (PyHKIINH:

— sin(X +cosy)

25. Beranciuth NMpuUOIUKESHHO \/560’02 +2,03%, ucxons W3 3HAYCHHUIA

dynxiuu z=4/5¢" +y? npu x=0, y=2.

x> x 1 1
26. IlokasaTp, 9T0 QYHKIUS Z=-—+—+——— YIOBJICTBOPSICT ypaB-
2y 2 X Yy
,02 ,07 X
HEHHIO X* —+ Y —=—

OX oy

3

y

27. BeIunciuTh Hemmy cos ydxdy, eciau obaacte D — mpsmMoyroasHHK
D

0<x<70<y<x/2.

2z a
28. BBIUKCIUTH MOBTOPHBIA HHTETPAIL: J cos® xdx J ydy.
0 0
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29. BEIUNCINTE ”yln xdxdy, ecnmu obmacte D orpanwueHa IHHUSMH
D

Xy =1, y:\&, X=2.

In x

30. 3mMeHuTh OPSIIOK HHTETPUPOBAHUS I dx J f(x,y)dy.
1 0

2 Kypc
Ju¢pepeHunanbHbIe yPABHEHHUSA U CHCTEMBI.
1. Pemuths quddepenimansaoe ypaBHeHue | nmopsiaka
x2dy = (y? + xy)dx
2. Haittm oOmiee pemenne (o0muii wHTETpas) auddepeHInaIbHOTo

YpPaBHEHUS
72 4
A
) x? X

3. Haiitu pemenue 3anaun Komm

F

y.-'r _'}— = JCE, }J'(]_] =1
X
4. Pemuts IHEHOE AU(hepeHnaIbHOe ypaBHEHNE

y/l + 9y = 6e3*,
5. Halitu oOmiee pemenue (oOuui uHTerpan) auddepeHnaibHoro

ypaBHEHUS
2xy/ll =yl
6. Hammucats nmpocTeiinyto popMyiry n-ro 4jaeHa Mo yKa3aHHBIM YCHaM.
1 1 1 1
l+g+gtotgt-
7. ViccnenoBaTh CXOIUMOCTh psijia
N n
ﬂZl (n+1)3"
8. MccremoBaTh psia Ha CXOAUMOCTD (aOCOJTIOTHAS, YCIIOBHAS)
(="
— (n+1)3"

9. Halitn 06;1acTh CXOJIUMOCTH PsiJia

L=al

Z n3*(x—1)"

n=1
10. HaliTu 3aKOH IBW)KEHHSI MAaT€pUAIbHOM TOYKM MAcChl m, €CIU U3-
BECTHO, YTO pabOoTa CUJIbI, JEUCTBYIOLIEH B HAIIPABICHUH JABUKEHUS, IPOMIOP-
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IIMOHAJIPHA TIYTH OT Hadaja 3Toro ABMWXEeHUS (KO3 GHUIHEHT mpormopiroHab-
HOCTH K).

11. Haiitu obiiee pelieHne CUCTEMBbl JTUHEHHBIX AUQQPepeHInanbHbIX

ypaBHeHu#. CrenaTh MPOBEPKY HAWJAEHHOTO PEIICHHs MOJICTAHOBKOM B HC-
XOJIHYIO CUCTEMY YPABHEHHUM

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

12. Paznoxuth ¢yukiuio f(x) B pag dypse B yKa3aHHOM HHTEpBaJe.
BrimucaTh MOMy4deHHBIN P M TPU MEPBBIX WICHA pa3jiokeHUs oTaenbHO. [1o-
ctpouth rpaduxu ¢yukiuu f(x) u ee npudbmwkenus. f(x) = x—1 B uHTEpBase
(-7;7)

13. Haiitu pemenust auddepeHnaibHoro ypaBHEHHS, YIOBIETBOPSIO-
IIET0 3a/IaHHBIM HAYaJbHBIM YCIOBUAM, IPUMEHSSI METO ONEPALIMOHHOTO HC-
YUCJICHUS.

y -y =te’,y(0)=1,y(0)=0.

14. HaifTu moTOK BEKTOPHOIO TMOJIsi F s HaIMpaBJICHUU HOPMaJu n ye-
pe€3 MOBEPXHOCTh S TPEYrOJbHUKA, BBICEKAEMOI0 KOOPJAWMHATHBIMHU ILJIOCKO-

—

CTAMU M3 IJIOCKOCTH, TPOXOIAIIEH Yepe3 TOUKY P nepneHInKyIssipHO BEKTOPY
n

F = (x —y)1,7(2,-3,1),P(1,2,3).
15. TIpoBepuTh, ABISETCS M BEKTOPHOE TOJIe £ MOTEHIHAIBHBIM HIIH

COJICHOUJAJIbHBIM. B ClIydac IIOTCHIUAJIBHOCTH ITI0JIA F maiitu ero IMOTCHIOIUAJI
—3

= (bx + 6yz;5y + 6xz;5z + 6xV).
16. Pemuts quddepenmansHoe ypaBHenue | mopsiaka
xJ1+y2+yy/yJ1+x2=0

17. Haiftu oOmiee pemienue (oOumi uuterpain) auddepeHimaibHOro
ypaBHEHHUS

3y? + 2yx?
2y%x + x3

}Iflr fr}

18. Haiitu pemenue 3anaun Ko
F
l}:.-'r _I}E: Iz, }1(1] =1
19. Pemuts muneitHOE qud depeHnmansHoe ypaBHEHHE

J'-"r——— 2 i — :E
v = x*+ 2x, y(—1) >

20. Haititn oOmiee pemenue (oOmuit mHTErpai) auddepeHnaaibHOro
ypaBHEHUS
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21. Hanucatp mpocTeiiinyio Gopmyny N-ro 4ieHa Mo yKa3aHHBIM 4Jie-
HaM.
1 1 1 1

2+4 6 8

22. UccnenoBaTh CXOAUMOCTD psia

==

n® 45
)5

n=1

23. UccnenoBaTh CXOAUMOCTh psijia

- In’
2n*+1
n=1

24. Tlpu xakux 3Ha4eHHUsIX p U3 MHOXkecTBa {0,1,2,3,4,5} 3amaHHbIN psif

CXOJUTCA YCIIOBHO?
o (—1)"2n
InfF +5

n=1

25. UccnenoBath psjl HA CXOUMOCTH (a0CONIOTHAS, YCTIOBHAS )
\ (D”
i
el AL +1

26. HaiiT 0651aCTh CXOIMMOCTH psizia

oo
)

) 50D

n=1

27. Haiitu ofrmiee pelmieHue CUCTEMbl JIMHEUHBIX AuddepeHInaabHbIX
ypaBHeHHil. Cruenath MPOBEPKY HANAEHHOTO PEIICHHS IMOJCTAHOBKOM B HC-
XOIHYIO CUCTEMY YPaBHECHUM.
{x*’ =2x+ 3y

y/ =x+2y

28. Paznoxuths ¢yskmuio f(x) B psag @ypbe B ykazaHHOM HHTEpBae.
Brimucath moay4deHHBIN S U TPY MEPBBIX WICHA pazlokeHus otaenasHo. [o-
crpouts rpadukn pyHkmu f(x) u ee npubmmkenus. f(X) = -X B mHTEpBase
(-11).

29. Haiitu pemenus muddepeHImanbHOro ypaBHEHUS, YAOBICTBOPSIO-
IIEeT0 3aJaHHBIM HAaYaJIbHbIM YCJIOBHSM, IPUMEHSS METO ONEPallMOHHOTO HC-
YHUCIICHUSI.

l};.-'r.-'r —}J'-"r = tgt, }1({]] =1, }u‘r{:{]] =0.
30. IIpoBepuTh, ABIASETCS JIM BEKTOPHOE MMoje F' MmoTeHIMa bHBIM W

COJICHOU AAJIbHBIM. B CJlIydac IMOTCHIUAJIIBHOCTH I1OJIA F naiitn €ro morcHoual.

S z
F = (yz—xy;xz — x? + yz%;xy + y*z).
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