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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 MAaT€MAaTHYECKYI0 MOATOTOBKY JUisi (OPMHUPOBAHUS MATEMaTHYECKOTO
MBIIUIEHUSI W OCBOEHHUS CIEHHAIBHOCTH HA BBICOKOM HAYyYHO-METOAUYECKOM
YPOBHE.

[enssMu ocBOeHUS y4eOHOM TUCUUIIIIMHBI MATEMATHKA SIBJISTFOTCSI:

—  O3HAKOMJICHHME CTYJCHTOB C OCHOBAaMH MaTE€MaTHYECKOro arrapara, Heo0-
XOAUMOTO JJIsl PEUIEHUS 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€MAaTHYECKOTO MCCIIECOBAHUS MPUKIAIHBIX 33]1a4
U yMeHUus chOpMyIMPOBaTh 3a7a4M 1O CIEIIUATLHOCTH HA MAaTEMaTUYECKOM SI3bIKE.

1.2. KomnereHniuu ody4aomuierocsi, fopMupyembie B pe3yJibTare
OCBOCHUS TUCHMUILIMHBI

KoMmnerenunu (MHIUKA- Pe3yabTaThl ocBOCHUs
TOp), GpopMuUpyeMBbIe B Y4eOHO 11 CHUNJINHBI
npouecce U3y4eHus Auc-
IUTLTHHBI

OIIK-1 CnocoGeH pemaTh HHXKEHEpHbIE 3a/1aul B TPO(PECCHOHATBHOMN eATETbHOCTH € UCTIONIBb30-
BaHUEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTUUECKOT0 aHAJIN3a U MOJIEIUPOBAHUS

OIIK-1.1 3HaTh:
HpI/IMerleT METOAbI BBICIHGI\/'I - OCHOBHBIC IIOHATHUA MaTCMAaTHUKH,
MaTEeMaTHUKH JJISl pelIeHUs] |- METOJbI MATEeMaTHYECKOTO aHaJN3a;
3aj1a4 npodeccrnoHaIbHON - OCHOBBI MaTeMaTHYCCKOTO MPEACTABICHUS POPECCHOHATHHBIX
EeITEIbHOCTH 3a]1a4 ¥ METOJIbI UX PEIICHHUSI.
YMeTh:

- MPUMEHSITh METOJIBI MAaTEMATHIECKOTO aHATN3a MOJIEITUPYEMOTO
nporecca (00beKTa) s pelIeHUs HHKEHEPHBIX 3a/1a4;

- MPOBOJANTH TEOPETHUECKUE U HKCIIEPUMEHTATBHBIE UCCIICIOBAHNS,
- IPUMEHITH METO/Ibl MATEMATHUKH ISl aHATN3a U pelIeHus npodec-
CHOHAIILHBIX 3a7a4

Baaners:

- OCHOBHBIMH METOJaMHU MPECACTABJICHUA IMPUKJIAAHBIX 3a1a4 B Ma-
TeMaTU4eCcKoi opMme;

- HaBBIKAMU PEIICHUS ¥ BEIOOpA METOIOB ISl THTIOBBIX 3a7ay;

- OCHOBHBIMH IIpUCMAMHU aHAJIN3a NPUKITAJHBIX 3a4a4;
-MHCTPYMEHTaMH KPUTHUYECKOTO aHATN3a.




2. MecTo JUCHHMILVINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOil NPo-
rpaMmbl
VYueOHass qucruruiniHa MaTemMaTHKa OTHOCHUTCSA K JUCHUIUIMHAM 00s3aTelb-
Hol yactu bioka b1. lucuuniauuel (Moayinn).

Kon HanMeHoBaHMe JUCHUILIMHBI Koasl ¢popmupyemMbIX KOM-
AUCIHHUILIHHBI NeTeHU i, HHANKATOpa
OcBauBaeMasi AUCHHUILIMHA
51.0.12 | Maremaruka | OIK-1 (OIK-1.1)

IIpenmecTBylomue AuCHUIIHHBI
[wer |
JMCIHMIINHBI 0CBaHBaeMble MAPAJLIEJbHO
[wer |

Iocaenywomue TUCUMIIIHHBI

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

3. O0beM QUCHUIIMHBI (MOAYJIs1) B 3a4€THBIX €IMHUIIAX C YKAa3aHHEM KO-
JIHYECTBA AKAJIeMUYECKHUX YaCOB, BbIJeJIsieMbIX HA KOHTAKTHYIO pa0doTy 00y-
YaloIMXcs ¢ npenogaaBaresieM (10 BUJAaM y4eOHbIX 3aHATHI) M HA CAMOCTOSI-

TeJbHYI0 padoTy 00y4arnuxcs

3.1. Pacnpenenenne 00beMa yueOHOI JUCHUNIMHBI HA KOHTAKTHYI0 padoTy
C mpenmoaaBarejicM 1 CaMOCTOATEC/IbHYIO paﬁoTy oﬁyqamumxcn
‘ Bug yue6Hol paboThl Bcero gacos no Kypcsl
y4eOHOMY IJIaHy 1 2
OO0m1ast TpyA0€MKOCTh TUCITUTUIMHBIL:
- 4acoB 576 252 324
- 3QUETHBIX C/IMHUII 16 7 9
KonTakTHas padoTa odyuyaommxcsi 58,8 27,4 31,4
¢ nmpenojaasareJjieM (Bcero), 4acoB
U3 Hee ayoOumopHbvle 3aHAMUS, 8Ce20 58,8 27,4 31,4
B T.U..
JIEKITNHI 24 12 12
IIPaKTUYECKUE 3aHITHUS 28 12 16
nabopaTopHbBIC PAOOTHI
KA 1,6 0,8 0,8
KD 5,2 2,6 2,6
CaMocTofATeIbHAA NOATOTOBKA K JK3a- 20,8 10,4 10,4

MEHaM B IEepPHOJ IK3aMEHALMOHHOH cec-
CHHU (KOHTPOJIb)

CamocrosiTeibHas padoTa (Bcero), 4acoB 496,4 2142 282,2
B T.4. Ha BBIITOJHECHUE:
KOHTPOJIbHOH paboThI 36 18 18
pacueTHo-TpaduyecKoil paboThl
pedepara

KypCOBOH paboThI

KypCOBOTI'O MPOEKTA
Bupl poMeKyTOYHOTO KOHTPOJIS Ok3(2) Ok3(1) Ok3(1)
3a(2) 3a(1) 3a(1)
Texyumuil KOHTPoJIb (BUA, KOJIMYECTBO) K(4) K(2) K(2)




4. Coaep:xaHue JTUCHUILIMHBI (MOAYJIfAA), CTPYKTYPHPOBAaHHOE 110 TeMaM
(pa3aenam) ¢ ykazaHMeM OTBeICHHOI0O HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX Ya-
COB M BUJAOB Y4eOHBIX 3aHATHI
4.1. Tembl 1 KpaTKoe coepxaHue Kypca

Tema 1 BBenenue.
[IpeamMeT mMaTeMaTHKH, €€ POJb U MECTO B COBPEMCHHOH HayKe M TCXHHKE.
OrnpenenuTenn BTOPOTO U TPETHETO MOPSIKOB, UX CBOWCTBA M BhIUMCIICHHE. Pere-
HUE CUCTEM JIMHCHHBIX YpaBHEHHH 110 hopmysaam Kpamepa.

Tema 2 DsieMeHTBI BeKTOPHOIi aJiredpbl
JInneliHble onepanny HaJ BEKTOpamH. JIMHEWHO HE3aBHCUMBIE CUCTEMBI BEK-
TopoB. bazuc. Cucrema koopauHat. JInHelHbIE ontepanny HaJ BEKTOPAMHU B KOOPIU-
Hatax. CKagspHOE NPOU3BEICHHUE B TPEXMEPHOM NPOCTPAHCTBE M €r0 CBOMCTBA.
JInuHa BekTopa. Yron Mexay BEKTOpaMH. BEKTOpHOE U CMEIIaHHOE MMPOU3BEACHUE.

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(D(UIIMEHTY; B OTpe3Kax. YpaBHEHHE MPSMOM IO
TOYKE U HOpMaJIbHOMY BeKTOpY. O0I11ee ypaBHEHUE MPSIMOM Ha TI0CKOCTU. YacTHbIE
Ciy4dau. YToJ MEXIy IPsSAMBIMUA Ha IJIOCKOCTHU. YCJIOBHS IApaJUIEIBbHOCTH U IIEP-
MEHAUKYJSIPHOCTH JIBYX NMPsAMBIX. PaccTosiHre OT Touku 10 npsamoi. Kpussie BTOpo-
ro MOpsIIKA: OKPY>KHOCTb, DJUIUIC, TumnepOosa, nmapadona. x kaHOHWYECKHE ypaB-
HEHHUSI, DKCIICHTPUCUTET, (POKYChI, aCUMITOTHI, TUpeKTpUchl. [lospHbIie KOOpauHa-
Thl HA IUIOCKOCTH, UX CBSI3b C JEKAPTOBBIMH KOOPJAWHATAMHU. YPABHEHHE JIMHUU B
MOJISIPHOM CHCTEME KOOPJAMHAT. Y PaBHEHHE MOBEPXHOCTH B MPOCTPAHCTBE. Y pPaBHE-
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; OOIIee ypaBHEHHUE, TUIOCKO-
ctu. YacTHble ciiyyan. YpaBHEHUs JIMHUM B IIPOCTPAHCTBE. YPAaBHEHHUS IPSAMOMN B
npocTpancTBe. PaznnuHble BUIBI YPABHEHUN MPSIMOW: N0 TOYKE U HAIPABIIIOLIEMY
BEKTOPY; NIBYM TOYKam; OOIIME YpaBHEHUS MPSAMOH. YTOJI MEXAY IUIOCKOCTSIMH,
YTOJI MEXY MIPSAMBIMU; YTOJI MEXKAY NPSIMOU U TIIIOCKOCTBIO. Y CIOBHUSI NTApaIJIEIbHO-
CTH W TEPHEHAUKYJIIPHOCTH cTaTUCTHKA. [loBepxHOCTH BTOpOro mopsaka: cdepa,
ajuancoun, runepOonounnsl, mapadonounasl. lummHapuueckue mnoBepxHocTh. [{u-
JUHIpUYECKHE U chepruyecKrue KOOPJIUHATHI, UX CBS3b C JIEKAPTOBBIMU KOOpPAUHATA-
MH.

Tema 4 J1eMeHTHI JJMHEHHON aJredpbl
Ilonatne matpuupbl. JleMCcTBUS HaJ MAaTpULIAMHU: YMHOXXEHHUE MAaTPUL] HA YHUC-
J0, CIIOKEHUE U YMHOXKeHue matpull. TpaHcroHupoBanue Marpull. Onpeaenurenu
N-TO MOpsAKa, UX CBOMCTBA M BbIYMCIIEHUE. ANreOpandecKkue JOMOTHEHUS U MUHO-
pbl. OOpaTtHas maTpuia. Perenne cucreM JTHMHEMHBIX YPaBHEHHM MATPUYHBIM CIIO-
coOoM. PaHr matpuupbl. BerunciieHne paHra mMarpuubl C MOMOLIBIO 3J€MEHTAPHBIX
npeobpazoBanuil. Teopema o 6azucHoM muHOpe. [loHATHE O pelIeHnuu MPOU3BOIb-



HBIX CHCTEM JIMHEWHBIX ypaBHeHuM. Teopema Kponekepa-Kanemmm. Pemenne mpo-
M3BOJIBHBIX CUCTEM JIMHEMHBIX ypaBHEHHM MeTonom ['aycca. [Ipouenypa Haxoxzae-
HUS 00paTHOM MaTpulpl MeTo0M ['aycca. JInHeitHoe BEKTOpHOE MPOCTPaHCTBO. JIn-
HEelHble MpeoOpa3oBaHusi, UX MaTpuibl. COOCTBEHHbIE 3HAYEHUS U COOCTBEHHBIE
BEKTOPBI JINHEHHOTO MpeobpasoBanus. Kpanpatuunsie opmel. [IpuBenenue kBaji-
paTnuHbIX (OpM K KaHOHMYECKOMY BuAy. I[IpuBeneHHe K KaHOHHMYECKOMY BHUIY
YpaBHEHUS KPUBOW BTOPOIO MOPSIAKA.

Tema 5 JeMeHTHI BhICHICH AJIre0pbl

[lonsitue MHokectBa. Onepauuu HaJl MHOXKecTBaMu. JlexkapToBo (TipsimMoe)
poU3BEJCHUE MHOXKECTB. Asreopa MHOXecTB. OTHOIIEHUS Ha MHOXecTBaxX. bu-
HapHbIE OTHOIIEHMS, criocoObl 3ananus. OToOpaxeHuss MHOkecTB. [loHsATHEe PyHK-
uuy. OTHOLIEHUSI YKBUBAJIEHTHOCTH, MOPSAKA, TOMUHUpOBaHUs. KoHeuHnble u Oec-
KOHEYHbIE MHOKeCTBAa. CueTHble MHOKECTBA. [oHATHE MOIIHOCTH MHOXECTBA. JK-
BUBAJICHTHOCTh MHOXECTB. Pa3zouenue Ha kiacchl. [loHsTHE O HEKOTOPBIX anredpau-
YECKHUX CTPYKTypax: Irpynna, koisblo, nojie. [lonarue uzomopdusma. Ilosne xom-
MJIEKCHBIX uncesn. KoMIUIeKCHbIE unciia, uX U300pakeHue Ha MI0CKoCcTU. Anredpau-
YyecKasl, TPUTOHOMETPUYECKas U MoKa3aTenbHas (hopma 3alucyu KOMIUIEKCHBIX YUCE.
Anreb6panueckue onepanuy Haja KOMIUIEKCHbIMU unciamu. @opmyrna Myaspa. Kop-
HU U3 KOMIUIEKCHBIX uncen. @opMyIrMpoBKa OCHOBHOM TeopeMsbl anredpbl. Teopema
besy. Pa3noxenue MHoOrousaeHa ¢ JE€HCTBUTEIbHBIMU KO3((ULIIMEHTAMU Ha JIMHEH-
HBIE U KBaJPATUYHbIE MHOKHUTEIH.

Tema 6 BBeneHue B MaTeMaTH4YeCKUI aHAIU3

YucnoBass MOCIEIOBATENIBHOCTb, NPEAEI YHUCIOBOW IOCIIEI0BATEIBHOCTH.
CymiecTBoBaHuE IIpeAeIa MOHOTOHHOM OrPaHUYEHHOM MOCIIEI0BATEIBHOCTH. YK CI0
e. Hatypanbhbiii norapupm. Ilpenen ¢dpyHkuuu B TOYKE, OJTHOCTOPOHHUE TMPEIEIbI.
[Ipenen ¢pynkunu Ha OECKOHEUYHOCTH. 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 MalbIX. OKBHUBAJEHTHbIE OECKOHEYUHO Majble. HempepbhIBHOCTH
dbyHkuu B Touke. HempepbhIBHOCTh OCHOBHBIX 3JIeMEHTAapHBIX (yHKmmii. Hempe-
PBIBHOCTH CYMMBI, ITPOU3BEICHHUS, YACTHOTO U CYNEPIIO3UIIUU HEPEPHIBHBIX (DYHK-
uii. OHOCTOPOHHSISI HEMPEPBHIBHOCTh. TOYKM pa3pbiBa PYHKIMH U UX KiIaccUPHUKa-
usi. CBoiicTBa (yHKIUH, HEMPEPBHIBHBIX HA OTPE3KE: OrPaHUYEHHOCTH, CYIIECTBO-
BaHUE HAMOOJBIIETO0 U HaWMMEHBUIETO 3HAaYEHHH, CYyIIECTBOBAHUE MPOMEXYTOUHOTO
3HAYECHUSI.

Tema 7 InddepenuuanbHoe nucuncieHue GyHKIUN 0JHOI NepeMeHHO

[Ipou3BoAHBIE OCHOBHBIX AJIeMEHTapHbIX (GyHKUMHA. [IpousBoaHas CroxXHOU
¢bynkuuu. [IpousBonnas oOpatHoit pynkumu. Huddepenuuan dynkuun. ['eomerpu-
yeckuil cMbicn nuddepennmana. MaBapuantHocTs GopMmbl niepBoro auddepenima-
na. [Ipumenenus nuddepennumana Kk npuOIMKEHHBIM BhrunciaeHus M. [IpousBogHbie
u auddepennnans Beiciux nopsako. @opmyna Jleitonuna. Teopemsr Pomns, Jla-
rpanxka, Komm. IIpaBuno Jlonuransa. @opmyna Tennopa ¢ OCTaTOYHBIM YJIEHOM B
dopme Jlarpamka. Ilpencrasnenue Gynxmuii €, sinx, cosx, In(1+x), (1+x)* mo ¢op-
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myne Teitnopa. [Ipumenenue popmynsl Teitnopa k mpuOIMKEHHBIM BBIYHCICHUSM.
Monotonnbie pyHKinu. TeopeMbl 0 Bo3pacTaHUH U YObIBaHUU (YHKIIUU HAa UHTEP-
Baje. OkcTpemyMmbl (yHkuuu. Heobxomumele ycnoBusi skcTpemyMa. OTbhICKaHHUE
HauOOBIIETO U HAUMEHBIIIETO 3HAUCHUN (PyHKIUU Ha OTpe3ke. BhIMykIocTh U BO-
THYTOCTh Tpaduka GpyHkiuu. Touku neperuda. ACUMITOTHI KPUBBIX: BEPTUKAIbHBIC
U HakioHHBIe. OOmas cxema uccieqoBaHus (PYHKIMU U TOCTPOEHHS ee rpaduka.
BekropHast ¢yHKIus ckansipHoro aprymenta. lIpousBoanas, ee reoMeTpu4ecKuil u
¢uznueckuit cmbicia. [lapamerpuueckue ypaBHEHHsI KpUBOM Ha IJIOCKOCTU M B MPO-
crpaHcTBe. DyHKIIMY, 33JaHHBIE TAPAMETPUUYECKHU, UX AUPPEPEHLIIPOBAHHUE.

Tema 8 HeonpeneeHHbIH U onipeieIeHHbII HHTETPAJIbI

[lepBooOpaznas pynkuus. HecoOctBennsle (yHkums uHTerpansl. Heompene-
JICHHBIA WHTErpaji, ero cBoicTBa. Talnuiia OCHOBHBIX ()OPMYJI MHTETPUPOBAHUS.
HenocpencrsenHoe uHTEerpupoBanue. MHTerpupoBanne moacTaHOBKOM (3aMeHa Iie-
PEMEHHOI) U 0 YacTsaM. MHTerpupoBanue panuoHaIbHbIX (YHKIUN MMyTEeM pasio-
KEHUs Ha mpocTeimme apodu. VIHTerpupoBaHre HEKOTOPBIX KJIACCOB TPUTOHOMET-
pudeckux GyHkuuil. THTErpupoBaHne HEKOTOPHIX KIACCOB UPPALIMOHABHBIX (QyHK-
nui. OnpeneneHHpli MHTErpai Kak Npeiesl HHTErpaibHOW CyMMbl. OCHOBHBIE CBOM-
CTBa OIIPEACIICHHOrO uHTerpaia. IIponsBoaHas MHTErpana mo NepeMEeHHOMY BEpX-
Hemy mipeneny. @opmyna Herotona-JleOnuma. Berauciaenyue onpeaeieHHOTo HHTe-
rpaja: UHTErpUpPOBAHUE IO YACTAM U MOACTAaHOBKOW. [IpmOimkeHHOE BBIYHMCICHUE
OTpEIENICHHOr0 MHTerpana: (popmyssl MPsIMOYTOJIbHUKOB, Tpaneuuid u CuMIICOHA.
HecoOcTtBennbie unTerpansl. [IpuiokeHus omnpeneneHHOro MHTerpajga K BbIYHCIIE-
HUIO TUIonIa/ied IIOCKUX (Uryp, JUIMH OyT KPUBBIX, OOBEMOB U TEN IJIOMIAAEH Io-
BEPXHOCTEN BpAILICHHUS.

Tema 9 TuddepenuuanbHoe ucuncjieHue GyHKIUN HECKOIbKHX
NepeMeHHbIX, KPATHbIE HHTErPAJIbI

@DYHKIIMU HECKOJBKUX MEPEMEHHBIX; 00JacTh OMpeAesieHus, CocoObl 3a1a-
uus. [Ipenen dynkuuu B Touke. HenmpepbiBHOCTE. YacTHBIC NpUpaIIeHUs] U YaCTHBIE
POU3BOIHBIC. ['€OMETPUYECKUN CMBICT YaCTHBIX MPOU3BOJHBIX (PYHKIIUU JABYX Iie-
pemennbix. [lomHoe mpupamenue u nonHb auddepenuan. KacarensHas 1ioc-
KOCTh ¥ HOpMaJIb K TIOBEPXHOCTH. | '€OMETpHUIEeCKUi CMBICT MOHOTO AuddepeHima-
7a GyHKIUHM ABYX MepeMeHHbIX. [[pubauKeHHbIe BEIYUCICHUS C TIOMOIIBIO TTOJIHOTO
muddepennmana. YactHeie mpousBoAHbIe U IU(PGEpPEHITNATB BBICIIUX TMOPSIKOB.
Teopema 0 HE3aBHUCHUMOCTH YaCTHBIX MPOU3BOJHBIX OT TMopsiaka nuddepeHmpona-
HUSI. DKCTpEeMyMbl (DYHKIIUM HECKOJIbKUX MepeMeHHbIX. HeobXxoaumbie ycaoBus.
DopMyJIMPOBKA TOCTATOYHBIX YCIOBUN. Y CIIOBHBIA 3KCTPEMYM. METO MHOXKUTETICH
Jlarpanxa. [Ipon3BogHas Mo HANPABICHUIO U T'PAAUEHT; UX CBA3b. [ €OMETpUUECKUI
U pusnueckuit cMbIci rpaauenTa. KpaTHele MHTErpaibl: 3a1a4u, MPUBOISIIINE K HUM.
JIBOMHBIE U TPOMHBIE UHTETPAJIbl; UX CBOMCTBA, BHIYHUCIIEHUE B IEKAPTOBBIX KOOPAHU-
HaTax. 3aMeHa MEPEMEHHBIX B KPATHBIX MHTETpajax: IMepexol OT JIeKapTOBBIX KOOP-
JMHAT K TOJIAPHBIM, IIMIHHAPUIECKUM U chepudeckuM. ['eomerpudeckue u dpusnde-
CKHE MTPUIIOKEHHS KPATHBIX UHTETPAJIOB.



Tema 10 KpuBoJinHeliHble M MOBEPXHOCTHbIE MHTErPAJIbI
KpuBosIMHENHBIE UHTETPAJIBI IEPBOIO U BTOPOr0 POJA, UX CBOMCTBA U BBI-
yucienue. ['eomerpuueckne u (usnueckue npuiiokeHus. CBsi3b MEXAy KpPHUBOJIH-
HEWUHBIMUA MHTETPAIAMU NIEPBOro U BTOporo poaa. ®opmyna I'puna. [lnomans nmo-
BEpXHOCTHU. [I0BEpXHOCTHBIE MHTETrPANIBI MEPBOTO U BTOPOrO pOJA, UX CBOMCTBA U
BBIYHUCJICHUE.

Tema 11 O0bikHOBeHHBbIE TU(depeHInATbHbIE YPABHEHUS] M CHCTEMBbI
00BIKHOBEeHHBIX 1 depeHUInATbHBIX YPABHEHUI

3a1auM, NPUBOASIINE K OOBIKHOBEHHBIM AU(PQPEpEeHLUATbHBIM YPABHEHUSIM.
OObIkHOBeHHBIE U (epeHInaIbHbIE YpaBHEHUSI (OCHOBHBIE NIOHATHS U OIpeaese-
Hus). 3anada Ko nis auddepeHimaisHoro ypaBHeHUsl epBoro nopsiaka. Teope-
Ma CYLIECTBOBaHUS M €JUHCTBEHHOCTH pemieHus 3aaadn Komm (0e3 gokazarenb-
ctBa). Ilonstue 006 oOuieM, 4YaCTHOM M OCOOOM pelieHuaxX IuddepeHInanTbHbIX
ypaBHeHU. OCHOBHBIE KJIACCHI YPaBHEHHM IIEPBOrO MOpPSJKA, UHTEIPUPYEMBIEC B
KBaIpaTypax: ypaBHEHUS C PA3ACIISIONIMMUCS NEPEMEHHBIMH, OAHOPOIHBIE, JINHEH-
Hble, ypaBHEeHHsI bepHyIin, ypaBHeHUs! B NOJHBIX Auddepennmanax. ['eomerpruue-
CKasg MHTEepHpeTauus peleHuid auddepeHuuanbHbIX YpaBHEHUN MEPBOro MOpsJIKa.
Juddepenunanbable ypaBHEHHs BbICIIUX HopsakoB. 3agauya Kommu. Teopema cyuie-
CTBOBaHUS M €IMHCTBEHHOCTH pelleHus 3anaun Komm. YpaBHEHUS, JOIYCKAIOIIUE
NOHWKEeHUE nopsanaka. JInnelinsle nuddepenunanbuble ypaBHeHus. [lonarue ogHo-
POJHOTO M HEOAHOPOJHOTO ypaBHEHHUA. JIuHelHble onHOpoaHbIe TuddepeHInanb-
Hble ypaBHeHUs. Cucrema QyHaameHTanbHBIX perieHuil. OOmiee pemienue. JInHe-
HbIE OJIHOPOAHBIE YPAaBHEHUS C MOCTOSTHHBIMU Kod(uuuentamu. Hopmanbhbie cu-
CTEMbl OOBIKHOBEHHBIX IHU(PPEepeHIINaNbHbIX YpaBHEHUN, BEKTOpHas (opMa UX 3a-
nucu. 3anada Komu. Meron uckmodenusa. HopManbHbIe CUCTEMBI JIMHEWHBIX OJHO-
ponHbIX Ju(d(epeHInanbHbIX YpaBHEHUH C MOCTOSSHHBIMH KO3 (UIUEHTaMHU.
CrpykTypa obuiero peumieHus. Pemienue B ciyyae 1€MCTBUTENBHBIX Pa3IUUYHbIX KOP-
HEl XapaKTepUCTUYECKOIO YPaBHEHUSI.

Tema 12 Panbl

Yucnossle paasl. CxoqumMocTs U cymMma psga. Heobxonumoe ycinoBue cxoau-
MOCTH. [[eWCTBHS CO CXOIAIIUMUCS pAnaMu. UHCIOBBIE PsAbl C MOJOKUTEIbHBIMU
yieHamu. JlocTaTtouHbie TpU3HAKKH CXOJIMMOCTH: CpaBHeHUs, [lanambepa, paaukaib-
HbIM npusHak Komm, naterpansueiii npusHak Kommu. 3HakonepemMeHHbie psabl. AO-
COJIFOTHASI U YCIIOBHASI CXOJUMOCTH. 3HaKo4epeayrommecs psaasl. [Ipuznak JleioHu-
na. OyHkuoHanbHbIe psajbl. O61acTh cxoauMmocth. [loHsITHE paBHOMEPHON CXOIH-
Moctu. Teopema Beliepmtpacca. CBoiicTBa paBHOMEPHO cXoadmuxcst psgoB. Cre-
neHHble panbl. Teopema Abens. Panuyc cxogumoct. OCHOBHbIE CBOMCTBA CTEIEH-
HBIX psiioB. Paznoxkenue GyHkumii B crenenublie psaabl. Psan Teinopa mist pyHKimii:

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

HpI/I6JII/I}KeHHI>IM BBIYKCJICHUSIM: BBIYMCIICHUE 3HAYCHUM (I)YHKHHfI, BBIYHCJICHUC IIpC-
ACJI0B, BBIYMCICHUE OMMPCACICHHBIX HHTCIPAJIOB.



Tema 13 Teopusi BeposiTHOCTeill

OnemeHThl KOMOUWHaTOpUKU. KOHEUHble MHOXECTBA M OMNEpalliu HaJ HUMHU.
[TogMHOXk€ECTBAa AAHHOTO MHOXKECTBA. YMCIO IMOAMHOXKECTB JTAHHOTO MHOKECTBA
(coueranus). YnopsaodueHHble MHOXecTBa. llepecTtaHoBku M pa3menieHus. bunom
Heiorona u nmonunomuaneHas gopmyna. [Ipeamer teopun BepositHocTen. Ciydaii-
HbI€ COOBITHS, ONEpaluy HaJ COOBITUSMHU M OTHOIICHHMS MexIy HuMH. [Ipoctpasn-
CTBO 3JIEMEHTapHBIX coObITUH. Kitlaccuueckoe ompeneneHue BeposiTHOCTU. Teopema
CIOKEHUs BeposiTHOcTer. YacTtora. ['eomeTpuyeckass BEpOSITHOCTh. Y CJIOBHAs BEPO-
ATHOCTh. HezaBucumMocTh coObITHI. BeposaTHOCTE npousBeeHus coObiTuid. Teopema
o nonHou BepoaTHocTH. Popmynbl balieca. OmnpeneneHue ciy4yalHOW BEJTWYUHBI.
JIucKpeTHbIE M HENPEPBIBHBIE CIIydyalHbIe BEIWYUHbL. OYHKIM pacIpeIesICHUs U e
CBOWCTBA, INIOTHOCTh BEPOATHOCTEN HENPEPBIBHOW CIIyYaWHOU BEJIWYHUHBI. bUHOMU-
anpHOe pacnpenencHue. Pacnpenenenne Ilyaccona. UucmoBble XapaKTEpUCTHKH
JUCKPETHBIX CIIYyYaWHBIX BEIMYMH. MaremaTHyecKoe OXHAaHWUE, €r0 CBOMCTBA.
Jucnepcnst 1 cpeaHEKBAAPATUIECKOE OTKIOHEHUE, OCHOBHBIE CBOMCTBA M BBIYHCIIE-
HUE. 3aKOH pacrpe/iesieHUs] BEpOSITHOCTEHN (TJIOTHOCTh BEPOSITHOCTEHN ) HEMPEPHIBHBIX
CIIy4alHBIX BEIMYMH. MaremMaTnyecKoe OKUAAHWE, NUCIEPCUS U CPEIHEKBAIpPATH-
YECKOE OTKJIOHEHWE HENPEPBIBHOW CIIyYalHOW BEJIWYUHBI, UX BBIYMCIEHUE U CBOU-
cTBa. PaBHOMEpHOE, MOKa3aTeNbHOE U HOPMAJbHOE pacupenesieHus. Mx 4duciioBble
xapaktepuctuku. Oynknus Jlamnaca. BeposTHOCTh momnajganusi B 3aJJaHHBIA UHTEP-
BAJI HOPMAJIBHOM CIIy4alHOW BEJUYHUHBI. BEpOATHOCTh OTKJIIOHEHUS OT MaTeMaTh4e-
ckoro oxupanusd. [IpaBuno «rpex curm». Cucrema [BYX CIIyYalHbBIX BEJIUYMH.
VYcnoBHBIE 3aKOHBI pacnpeeseHus. Y CJIOBHBIE MAaT€MaTUYECKHE O0XHUIAAHMS. 3aBH-
CUMBbIE M HE3aBHUCHUMBbIE CiTydailHbie BenuuuHbl. Koppemsiuonnsiii MomeHT. Koad-
dbunmeHT Koppensaiuu. JIuHelHas Koppensius, JuHeiHas perpeccus. 3akoH 00Jb-
mux uncen. HepaBencrtBo UeOwnimieBa. Teopema bepuymnu. Teopema YeObliena.
[IpenenbHble Teopembl. XapakTepucTuyeckue GyHKIUU U UX cBoMcTBa. LleHTpanb-
Has rnpenenpHas teopeMa JlsmyHosa. [locmenoBaTenbHOCTh HE3aBUCUMBIX HCIBITA-
Huii (cxema bepnynn). [Ipenenbasie TeopeMbl MyaBpa—Jlannaca u [lyaccona.

Tema 14 MaTtemaTu4ecKkasi CTATUCTHKA

OcHOBHBIC 33]]Ja4l MATEMAaTUYECKON CTaTUCTUKH. | eHepanbHas U BRIOOpOYHAsS
COBOKYITHOCTHU JaHHBIX. Penpe3eHTaTHBHOCTH BHIOOpKH. CTaTHCTHUECKOE pacmpeie-
neHue BbIOOpKU. Bapuantel. YacToThl. OMmupudeckas (QyHKIUS pachpeescHusl.
[Tonuron. I'uctorpamma. CtaTUCTHYECKUE OLICHKH MapaMeTpoB pactpeneieHus. To-
YeUHbIC OIICHKU: HECMEIICHHbIE, Y(PGEKTHUBHBIE U COCTOSITENbHBIC. | eHepanpHas U
BbIOOpOUHas cpennssi. OneHka reHepaibHOM cpeHel 1Mo BIOOpOUHOU cpenuei. I e-
HepajbHas U BbIOOpouHas aucnepcusi. OreHka reHepaibHON TUCTIEPCUH 110 UCIIPaB-
JIEHHOU BbIOOpOYHON. MIHTepBasIbHBIE OLIEHKH TTapaMeTpoB pacnpeneneHus. losepu-
TenbHbIM uHTEepBal. HagexxHocTh. JloBepuTeIbHbIE HHTEPBAJBI ISl OLICHKA MaTeMa-
TUYECKOTO OKUJaHHUSI HOPMAJIbHOTO PACIpeEAEIICHUSI IPU NU3BECTHOM UM HEM3BECTHOM
CPEIHEKBAAPATUYECKUX OTKIOHEHUAX. JlOBEpUTENbHBIA WHTEpPBAI [JIsI OLEHKH
CPENHEKBAAPATUYECKOTO OTKJIOHEHHS HOPMAaJbHOTO pacrpeneneHusa. Meton
HanOoJbIIero mpaaonofoous. DyHkiusa mpaBaonogodus. OneHka HanOOIbIIETOo



npaBaonoao0us. YpaBHEHUE MPABIONOA00H. DIEMEHTHl KOPPEIALUOHHOTO aHaJIH-
3a. BbIOOpoUHbIN KO3()PHUIMEHT KOPPESIUH;, €r0 MHTEpBaIbHbIE OIEHKH. OCHOB-
HBIE CBOVMCTBA PETPECCUU. Y pPABHEHHE JIUHENHOM perpeccun. Haxoxaenne napamer-
POB JIMHEWHOI perpeccuu METOJ0OM HaUMEHBIINUX KBaapaToB. OIleHKa TECHOTHI CBS-
31 C IOMOIIBIO KOA(PPUIIMEHTA KOPPETSAIUN U KOPPEISIUOHHOTO oTHOIIeHus1. Cra-
TUCTHYECKAsi IPOBEPKA CTaTUCTHYECKHUX rumnote3. HyneBas u KOHKypupyromas ru-
note3bl. OmuoOKU nepBoro U BTOoporo poga. CTaTUCTUUECKUM KPUTEPUN MPOBEPKU
HYJIEBOW TMIIOTE3bl KpUTHUYECKas 0bmacTb. [IpoBepka runoressl 0 3aKOHE pacrpesie-
nenust. Pacnpenenenus Creronenta u @umepa. Kpurepuit cornacus [lupcona (xu —
KBaJpar).

4.2. Coaep:xkanue TUCHUILTHHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE M0 TeMaM
Hasganus pa3nenos u tem Bcero gacos Bupl yueOHBIX 3aHITUI
o ydeOHo- KonraktHas pabora CPC
My TUIAHY (AynuropHas pabora)
JK | 1m3 | Jb
1 kypc
Pasnen 1 Benenue 24 1 1 22
Pasnen 2 DnemMeHThl BEKTOPHOI anreOpbl 25 1 2 22
Paznen 3 Ananutuyeckas reoMeTpus 25 1 2 22
Paznen 4 DnemMeHThI TUHEHHON anreOpbl 23 1 1 21
Paznen 5 DnemenTsI BoicHIel anreOpsbl 24 1 1 22
Pasnen 6 Beenenne B MareMaTHYeCKUil aHa- o5 2 1 29
am3
Paznen 7 JluddepenumanbHoe ucuucienue
o . 23 1 1 21
(GYHKIMU OJTHOM MepeMEeHHOM
Paznen 8 HeomnpeneneHnslil U onpeieieHHbIN 24 2 1 21
UHTETpajibl
Paznen 9 JluddepenumanbHoe ucuucienue
(YHKLNU HECKOJIBKUX NEPEMEHHBIX, KpaTHbIE 23 1 1 21
WHTETPaJIBI
Pasnen 10 KpuBosmHeliHbIE M NTOBEPXHOCT- 222 1 1 20,2
HbIE HMHTETPAITBI
KA 0,8
KD 2,6
KonTponb 10,4
Bcero no | kypcy 252 12 12 2142
2 Kype¢
Paznen 11 OGwikHOBeHHbIE TU(hEpeHIaTb-
HbI€ YpPaBHEHMS] U CHUCTEMbl OOBIKHOBEHHBIX 78 4 4 70
JuddepeHIMaIbHbIX YpaBHEHUN
Pasgen 12 Paner 78 4 4 70
Paznen 13 Teopus BeposiTHOCTEH 76 2 4 70
Pasngen 14 Marematndeckasi CTAaTUCTHKA 78,2 2 4 72,2
KA 0,8
KD 2,6
KonTtposb 10,4
Bcero nmo |1 kypcy 324 12 16 282,2
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4.3. TemaTnka NpaKTHYECKUX 3aHATHHI

KonnuecTBo yacos
Tema npakTU4ecKoro 3aHsATHS
BCET0

| kypc
Beenenue. Onpenennureny 1 MaTpUILIbL. 1
DJIeMEHTHI BEKTOPHOM anreOpbl 2
AHajnuTHYecKas reoMeTpHst 2
DJIEMEHTHI JIMHCHHOU anreOpbl 1
DneMeHTHI BhICIIEHN anreOpsl 1
BBenenue B MaTeMaTUUECKUN aHaIN3 1
Juddepennmanpaoe ncurnciaenne GyHKINN OJHON ITEPEMEHHOM 1
Heonpenenenuslii u onpeaeneHHbIA HHTETPaJIbI 1
HuddepenunansHoe ucYHCICHUE (QYHKIMH HECKOIbKUX IEPEMEHHBIX, 1
KpaTHbIE HHTETPAJIbI
KpuBonnHeliHble 1 TOBEPXHOCTHBIE HHTETPAJIbI 1
Bcero no | kypcy 12

Il kypc
OObIkHOBEHHBIC MU epeHITnaTBHBIC YPAaBHEHUS U CUCTEMBbI OOBIKHOBCH- 4
HBIX AU(epeHIInanbHbIX YpaBHEHHH
Psaner 4
Teopus BeposTHOCTEN 4
Matematuyeckasi 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
KounrpouabHas padora Ne2
Tema: /TuddepenunanbHoe 1 HHTErpaIbHOE UCUUCTICHHE.
2 Kypc
Kontpoabnast pabora Ne3
Tema: {uddepennnansubie ypaBHeHus . Psap.

Kounrpoabnas padora Ne4

Tema: Teopus BepossiTHOCTEN. MaTeMaTnudeckast CTaTUCTHKA.
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5. YueOHO-MeTOAMYECKOE 0O0ecnevyeHue NJIsl CAMOCTOATEIbHOI padoThI
00y4arIuxcs no JUCUMILIMHE (MOIYJIIO)
5.1.Pacnpee/ieHue 4acoB N0 TeMaM M BIIaM CAMOCTOSITeJIbHOI padoThI

Paznensl u TeMBI

Bcero yga-
COB IO
yueOHOMY
TJIaHy

Bun camocrosTensHOM paboThI

| kypc

Tema 1 Beeneune

22

CaMocCTOATENIBHOE U3YYEHHE OTIEIbHBIX
TeM Yy4eOHOH JuTepaTypbl. BrimonHeHnue
KOHTPOJBHOM paboThl. IloaroroBka k mpo-
MEXXYTOUHOM aTTecTaluy U TEKYyLIEMY KOH-
TPOJIXO 3HAHUH.

Tema 2 DneMeHTHI BEKTOPHOM aj-
reOpbl

22

CaMocTosATENIBHOE U3YYEHHE OTIEIbHBIX
TeM Yy4yeOHOM JsuTeparypbl. BrinmonHenue
KOHTPOJIbHOM pabotel. IToaroroBka kx mpo-
MEXYTOYHOM aTTECTalMy U TEKyLIEMY KOH-
TPOJIIO 3HAHUM.

Tema 3 AnanuTuueckasi reoMeTpus

22

CaMocTOsTENIbHOE U3YYEHHE OTIEIbHBIX
TeM Yy4eOHOH JuTeparypbl. BrimonHenue
KOHTpOJIbHOM paloTsl. Ilonroroska Kk mpo-
MEXXYTOUHOM aTTecTaluu U TEKyLIEMY KOH-
TPOJIIO 3HAHUH..

Tema 4 DneMeHTH TAHEWHON ai-
re0Opsl

21

CaMocTosITeIbHOE U3YYEHHE OTIEIbHBIX
TeM YydeOHOH muTeparypbl. BrimonHenue
KOHTpOJIbHOM paboThl. [loaroroBka kx mpo-
MEXYTOYHOM aTTECTAalUU U TEKYLIEMY KOH-
TPOJIO 3HAHUA.

Tema 5 DieMeHTHI BBICIIEN anre0-
pBI

22

CaMocTOsATENNBHOE W3YYEHHE OTIEIbHBIX
TeM Yy4yeOHOM nuTepaTypbl. BeinonHeHue
KOHTpOJIbHOM paboTel. IToaroroBka kx mpo-
MEXYTOYHOM aTTECTalMy U TEKyIIEMY KOH-
TPOJIO 3HAHUA.

Tema 6 Bsenenue B mMareMarude-
CKHUU aHaIu3

22

CaMocTosITeIbHOE U3YYEHHE  OTIEIbHBIX
TeM Yy4eOHOH mnuTeparypbl. Brimonnenue
KOHTpOJIbHOM paboThl. [loaroroBka kx mpo-
MEXYTOYHOM aTTECTalMU U TEKYLIEMY KOH-
TPOJIFO 3HAHUH.

Tema 7 Juddepennuaipnoe wuc-
yucneHue (YHKIUU OJHOW mepe-
MEHHOM

21

CaMocCTOATENIBHOE W3YYEHHE  OTIEIbHBIX
TeM Yy4yeOHOM suTeparypbl. BeinonHenue
KOHTpOJIbHOM pabotel. IToaroroBka kx mpo-
MEXYTOYHOM aTTECTAalMy U TEKyIIEMY KOH-
TPOJIIO 3HAHUM.

Tema 8 HeonpeneneHHbIl U ompe-
JICTICHHBIA UHTETPAJIbI

21

CamocTrosiTelbHOE HW3YYCHHE  OTACIBHBIX
TeM Yy4eOHOW nuTeparypbl. BrimonHeHHe
KOHTPOJIbHON paboThl. [loaroToBka k mpo-
MEKYTOYHOM aTTeCTallMd U TEKYLIEMY KOH-
TPOJIIO 3HAHU.

Tema 9 JludpdepenunansHoe wuc-
qucieHne (QYHKIUM  HECKOJIBKHX

21

CamMocTosTeIbHOE HU3YUCHUC OTACIIBHBIX
TeM Yy4eOHOW muTeparypsl. BwimoaHeHue
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IIEPEMEHHBIX, KPATHBIEC HHTEIPAJIbI KOHTPOJbHOM paboTel. IToaroroBka kx mpo-
MEXXYTOYHOM aTrTecTaluu M TeKylleMy KOH-
TPOJIIO 3HAHUN.

CaMocCTOsITeIbHOE  U3YYEHHE OTIEIbHBIX
TeM Yy4yeOHOM JsuTeparypbl. BrinonHenue
20,2 KOHTPOJIbHON paboThl. [loaroToBka k mpo-
MEKYTOUHOM aTTECTAlMN M TEKYLIEMY KOH-
TPOJIIO 3HAHUM.

Tema 10 KpuBosmHeHHbIE W TIO-
BEPXHOCTHBIEC HHTETPAJIBI

Bcero no | kypcy 214,2

(g]

Il kyp

CaMocCTOATENIbHOE HU3YYEHHE OTIEIbHBIX
TeM Yy4eOHOH JsuTeparypbl. Beimonnenue
70 KOHTpOJIbHOM paboTthl. [loaroroBka k mpo-
MEXYTOUYHOM aTTecTallui U TEKyLIeMy KOH-
TPOJIIO 3HAHUH.

Tema 11 OOwikHOBeHHBIE AHQde-
pCHIMANIbHBIE YPaBHEHHS M CHUCTe-
MBI OOBIKHOBEHHBIX Aupdepenmn-
aNTbHBIX YPaBHEHUI

CaMOCTOSITEIBHOE U3YYCHHE OTIEIbHBIX
TeM Yy4yeOHOW nuTeparypbl. BrimonHenue
Tema 12 Psaer 70 KOHTPOJIbHOM pabothl. [loaroTroBka k mpo-
MEXKYTOUHOM aTTeCTaIlul M TEKYIIeMy KOH-
TPOJIIO 3HAHUM.

CaMocTOsITeIbHOE U3YYEHHE OTIEIbHBIX
TeM Yy4yeOHOM JsuTeparypbl. BrinonHenue
Tema 13 Teopus BeposTHOCTEH 70 KOHTPOJIbHOK paboThl. IloaroTroBka k mpo-
MEXYTOYHOHM aTTECTAIMN M TEKYIIEMY KOH-
TPOJIO 3HAHU.

CaMocTosiTeIbHOE U3YYEHHE OTIEIbHBIX
TeM Yy4eOHOH muTeparypbl. BeimonHenue

Tema 14 Maremaruueckas craTu- .
72,2 KOHTpOJIbHOM paboThl. [loaroroBka kx mpo-

CTHKa o
MCKYTOYHOU aTTCCTAUU U TCKYINIEMY KOH-
TPOJIXO 3HAHUH.
Bcero no |1 kypey 282,2
BCEI'O 496,4
5.2. IlepedyeHb y4eOHO-METOAUYECKOT0 00eceYeHUus ISl CAMOCTOATEIbHOM

PadoTHI CTYJIEHTOB € YKa3aHHE MeCTAa UX HAXOKACHHS:
- yueOHas nuTepaTypa — oubnuorexa umana
- METOJUYCCKHE PEKOMEHIAINH 110 BBITIOJIHCHUIO KOHTPOJIBHOU PabOTHI;
- METOJIMYECKHE PEKOMEH Al IO CAaMOCTOSITEILHOM paboTe — calT punana.

6. @oH/1 O1IEHOYHBIX CPEJCTB /ISl POBEeHNs POMEKYTOYHOI aTTecTa-
MU 00YYAKIIMXCH N0 JUCHHUILINHE (MOIYJII0).

Buz o1leHOYHBIX CPENCTB \ Konunuectso
Texkymmii KOHTPOJIb
KonrponbHas padora 4
KypcoBas pabota Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO
KypcoBoii mpoekr Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO
ITpoMe:KyTOYHBII KOHTPOJIb
OK3aMeH 2
3auer 2

@DOH/]1 OLICHOYHBIX CPE/ICTB MPECTABIEH B MPUIOKEHUH K paboydeil mporpamme
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/. IlepeyeHb OCHOBHOM M IONOJTHHUTEJIbHO JIUTEPaTyPhI

7.1 OcHOBHas JUTEPaATY

a

ABTODBI, cOCTa-

3ariaBue W3naTenscTBO, rOI Konnu-Bo
BUTEIU
Mocksa: U3narens-
ctBo Opaiit, 2019. — [Drex-
Bricmas maremaruka: yueb- | 447 c. Pexxum gocry- N
JI1.1 | I[wunaues B. C. TPOHHBIN
HOE MOCOOue JIJISl By30B na: ecype]
https://urait.ru/bcode/4 | PEYP
47322
Mocksa: U3narens-
. ctBo IOpaiit, 2020.
Teopus BeposiTHOCTEN U Ma- [Dnek-
— 479 c. Pexxum no- .
JI1.2 | I'mypman B. E. TeMaTH4YeCKasi CTaTUCTUKA: cryma: TPOHHBIN
YHEOHHK L1 BY308 https://urait.ru/bcode/ pecypc]
449646
Mocksa: U3narens-
Teopus BeposiTHocTel U Ma- | cTBO Opaiit, 2020. [Drex-
TEMAaTUYECKas CTaTUCTUKA: — 232 c. PexxumM no- o
JI1.3 | BacuiseB A. A. TPOHHBIN
y4eOHMK U TIPAKTUKYM JJISI BY- | CTyMa: ecypc]
30B https://urait.ru/bcode/ | PP
453255
7.2 JlonoiHUTEIbHAS JIUTEpaTypa
BeutomoB E. M. | Maremaruka: ocHOBHBIE MaTe- | MockBa: U3narein-
MaTUYECKHE CTPYKTYpbI: yued- | cTBo IOpaiit, 2020. —
HO€ 1oco0ue s By30B 296 c. — Pexwum n0- [Drex-
CTyma .
J2.1 https://urait.ru/book/m Tp:CHHI’CI]H
atematika-osnovnye- pecyp
matematicheskie-
struktury-454363
Makxkapos C.1. Beicmiag matemaTuka: matema- | Mocksa: KnoPyc,
THYCCKMH aHanu3 u quHerHas | 2020. — 320 ¢. — [Dmek-
2.2 anreOpa: yuebHoe rmocodue Pexxum nocrymna TPOHHBIN
https://www.book.ru/b | pecypc]
00k/936531
[Tox o6m1. pen. Bricmias matemartuka : yueo- Mocksa: U3narens-
XpHUIlyHOBOU HUK U IPAKTUKYM JJI BYy30B ctBo IOpaiit, 2020. — [Drex-
M.B., Ilpiranok 478 c. — Pexum no- N
J2.3 TPOHHBIH
N.N. cTyIa
pecypc]

https://urait.ru/bcode/4

50527

8. IlepeueHn pecypcoB HH(POPMALMOHHO - T€JIEKOMMYHUKALIMOHHOM ceTH
"UHTepHeT'", HEOOXOAUMBIX VISl OCBOCHMS JUCUUILJIMHBI (MOIYJIs1)

1. OdunmanbHblil caT ¢puanana

2. DneKkTpoHHas OMOIMOTEeYHAs cUcTeMa
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https://urait.ru/bcode/447322
https://urait.ru/bcode/447322
https://urait.ru/bcode/449646
https://urait.ru/bcode/449646
https://urait.ru/bcode/453255
https://urait.ru/bcode/453255
https://urait.ru/book/matematika-osnovnye-matematicheskie-struktury-454363
https://urait.ru/book/matematika-osnovnye-matematicheskie-struktury-454363
https://urait.ru/book/matematika-osnovnye-matematicheskie-struktury-454363
https://urait.ru/book/matematika-osnovnye-matematicheskie-struktury-454363
https://www.book.ru/book/936531
https://www.book.ru/book/936531
https://urait.ru/bcode/450527
https://urait.ru/bcode/450527

9. MeToauyeckue ykazaHus JAJs1 00y4aroIMXCcsl 10 0CBOCHUIO THCIUIIIHHBI

1. JlekUMOHHBIE 3aHATHS COCTaBIIIOT OCHOBY TEOPETHUYECKOIO0 OO0y4YeHUs,
BKJIIOYAIOT B C€0sI CUCTEMAaTU3UPOBAHHBIE OCHOBBI 3HAHHM MO TUCHUIUIMHE, KOHIICH-
TPUPYIOT BHUMAHUE OOYy4alOlUMXCS HAa HauOOJee CIOKHBIX U Y3JIOBBIX BOIMPOCAX.
CryzneHTam peKOMEHAYeTCs KOHCIIEKTUPOBATh MpeaaraéMblii MaTepual, i 3TOr0
Ha 3aHATUSIX HEOOX0UMO UMETh MTUCHhbMEHHBIC MPUHAICKHOCTH.

2. IlpakThueckue 3aHATUS SBIAIOTCS JOINOJHEHUEM JIEKIIMOHHBIX KYpPCOB U
CaMOCTOSITENIbHOM paboThl 00yUarouMXcs, a TAKKE CPEICTBOM IIPOBEPKU YCBOCHMS
VMU 3HAHUH, 1aBa€MbIX Ha JIEKIIUH U B MIPOLIECCE U3YUYEHUS PEKOMEH1yEMOM JIUTEpa-
Typhl. [IpakTuueckue 3aHsITHUsS BKIIOYAIOT PEIIEHUE 3adad pa3Horo ypoBHs. [lpu
HOJIFOTOBKE K MPAKTUYECKUM 3aHATHUSAM M0 JUCLHUIIMHE HEOOXOAUMO 03HAKOMUTHCS
C JIEKLIUOHHBIM MaTEpUajOM Ha COOTBETCTBYIOLYIO TEMY.

3. CamocTosTenpHast paboTa CTYACHTOB MO MU3YyUYEHUIO AUCIUILINHBI SBISCTCS
OCHOBHBIM BHJIOM YUY€OHBIX 3aHATHI. YMEHHE CaMOCTOSATEIbHO padoTaTh HEOOXO-
MO JJIsl YCTICIIIHOTO OBJIAJIEHUsI KypcoM. B paMkax caMocToATenbHON paboThl CTY-
JICHT JOJKCH BBITIOJHUTH KOHTPOJBbHBIE pa0boThl. BapmaHT KOHTpOJIBHOW pPabOTHI
BBIOMpAETCS B COOTBETCTBUU C TMOcieqHEN HU(Ppoi mudpa 3a4€THOM KHUXKKU CTY-
JeHTa. BpImomHeHWe M 3amuTa KOHTPOJIBHOW pabOThl SABISAIOTCS HEMPEMEHHBIM
YCIIOBHEM JUIsl IOIyCKa K 3a4eTy U 3K3aMeHy. Bo BpeMsi BBIIIOJIHEHHS] KOHTPOJIbHOU
paboOThl MOKHO MOJYYUTh IPYNIOBBIE WIM WHAUBUAYAIbHbIE KOHCYJIbTALIMM Y TIpe-
10J1aBaTeJsl.

10. Ilepeyenb HHGOPMAIMOHHBIX TEXHOJIOT Ui, TPOrPAMMHOI0 odecneye-
HUS ¥ HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HCIOJb3yeMbIX NMPHU OCYIIECTB-
JIEHUH 00pa30BaTeIbHOIO MpoLecca 1o AUCHUIIuHe
[IporpammHoe obecrieueHre I TPOBEACHUS JICKITUH, JEMOHCTPAIIUN MTPE3CH-
tauuii: Microsoft Office 2010 u BbIIE.

IIpogeccuonanbHbie 0a3bl JAHHBIX,
HCI0JIb3yeMble JIJIs1 M3yYeHU sl JUCUUILINHBI (CBOOOIHBIN 0CTYIN)
1. OOwmepoccuiickuii MatemMaTH4eckui mnopTtan (MHGOpMAalMOHHAST CUCTEMa) -
http://www.mathnet.ru

2. IlopTast MHTEIEKTYaJIbHOTO LIEHTPa — Hay4YHOU 0nbanoTeku uM. E.M. OBcsiHkuHa

https://library.narfu.ru/index.php?option=com content&view=article&id=500& Itemi
d=569&Ilang=ru
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11. Onucanne MaTepUAJIbHO - TEXHUYECKOH 0a3bl, HEOOX0AMMOM
A1l OCYLEeCTBJICHHS 00pa30BaTEJbLHOI0 POLEcca 110 AUCHHUILIMHE
11.1. TpeGoBaHus K ayAUTOPUSM (IIOMeEIIEHUAM, KAOMHeTaM) Il IPOBe-
JAeHMS 3aHATHI ¢ YKa3aHHMEM COOTBETCTBYIOIEIr0 OCHALCHUS 3aAHSTHI C
YKa3aHHEM COOTBETCTBYIOLIEro OCHAIIEHUSA

VYyeOHast ayAuTOpuUs 71l MPOBEACHUST YUYEOHBIX 3aHSATUM, MPETyCMOTPEHHBIX
nporpaMmoi crneruanurera (MpoBeACHUE 3aHATUN JIGKIIMOHHOTO THUIIA, 3aHATHHN ce-
MUHApPCKOT0 THMA, TPYNNOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAIlUH, TEKYIIErOo KOH-
TPOJISE ¥ TPOMEKYTOUHOW aTTECTAllMU) - KaOWHeT «MareMaTuku», ayauTopus No
619. CneunanusupoBanHast Me0Oesb: CTOJBl YYCHUYECKUE - 23 IIT., CTYJIbs] YUCHHYE-
ckue - 46 mT., JOCKa HACTeHHAs - | IIT., CTOJ MpemnojaBaTens - 1 mT., CTyJ Mpeno-
naBateds - 1 mt. Texuudeckue cpecTBa 0Oy4eHus : MEPEHOCHON dKpaH, MEPEHOCHOU
MPOEKTOP, HOYTOYK. YueOHO-HarJIsAHbIe MOCOOUS - KOMIUIEKT IUIAKaTOB, MIPE3EHTA-
1uii. MakeThl - MaKeThbl 0ObEMHBIX TEOMETPUUECKUX PUTYP.

11.2. IlepeyeHb 1a60PATOPHOTO 000PYAOBAHUS
JlabopatopHoe 000py/1I0BaHUE HE TPEAYCMOTPEHO.
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IIpunoxenune k padboueii nporpamme

®OHJ]
OIIEHOYHBIX CPEJICTB

10 Y4eOHO! AU CHMILTIMHE

MATEMATHUKA
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1. IlepeyeHb KOMIIETEHUHUH C YKa3aHHEM 3TANOB UX (OPMHPOBAHUA B IIPO-
Hecce OCBOCHHUS Y4eOHOM IMCUMILIMHBI

1.1. Ilepeyenb KoMNeTeHIUI U HHANKATOPOB
OIIK-1: criocobeH pemath HHKEHEPHBIE 3a7]a4i B MPOGECCHOHATBHON JeSTENbHO-
CTH C HMCHOJIb30BAHHEM METOJOB €CTECTBEHHBIX HAayK, MAaTEMAaTHYECKOTO aHAIN3A U

MOACIUPOBAHNA.

Nuaukatop OIIK-1.1: [Ipumensier MeToAbl BhICIIEH MaTEMAaTUKH JIJIS PEIICHUS 3a-
na4 mpodecCHoHaIbHON AeATeIbHOCTU

1.2.

Jranbl (OPMHUPOBAHNS KOMIIETEHIIUI B poLecce 0CBOCHUS
Y4eOHOM U CHMIIIMHBI

HaunumeHnoBanue 3Tama

Conep:xanue 3Tana

(BuabI yueOHOM padoThI)

Koasl popmMupyembix Ha
TaneKkoMIeTeHIui, HH-
AUKATOPOB

Oran 1. ®opmupoBaHue
TEOpEeTHYECKOM 0a3bl 3Ha-

Jlekuuu, caMmocTosITeIbHas pabora
CTYJICHTOB C TEOPETUYECKOI 0a30H,

OINTK-1 (OTTK-1.1)

HUH NPaKTHYECKHE 3aHSITUS
ran 2; Popmupoaiiie [IpakTnueckue 3aHATHA OIIK-1 (OIIK-1.1)
yMEHHH

Oran 3. ®opmupoBaHue
HaBBIKOB IPAKTHYECKOTO
HCIIOJIb30BAHUS 3HAHUM U
YMEHUHI

Brinonaexnue KOHTPOJIbHBIX pa60T

OIIK-1 (OTIK-1.1)

Ortan 4. [IpoBepka ycBo-
€HHOT'0 MaTepualia

3amuTa KOHTPOJIbHBIX padoT, 3aye-

ThI, DK3aMCHBI

OITK-1 (OTTK-1.1)

2. OnucaHue nokasarteieil M KpuTepueB OLEHUBAHUS KOMIIETEHIIUI HA pa3-
JIMYHBIX ITanax ux (popMUpPoOBaAHUS, ONIMCAHUE HIKAJ OLlEHUBAHUS

2.1. lloka3aTeJin M1 KPUTEPHH OLIEHNBAHNS KOMIIETEHIIMIA
HA Pa3JIMYHBbIX 3Tanax ux GopMupoBaHusA

Kox kommeren-
U, UHIAKATOP

Oran GpopMuUpoBaHUL
KOMITIETEHIINH

ITokazarenu ore-

HUBaHUS KOMIIE-
TEHIUHU

Kpurepun

CnoocoObl OLIEHKH

- IIOCCIICHUEC JICK-
IMUOHHBIX W IIpakK-

- HaJIN4YHEC KOH-

CIEKTa  JIeKUIUHI
Oran 1. ®opmupo- TUYECKUX  3aHi-
OIIK-1 (OIIK- . II0 BCEM TeEMaM, | - y4acTUe B JIHC-
BaHUE  TeopeTuye- THH;
. . 1.1) BBIHECEHHBIM Ha | KYCCHH
CKOM 0a3bl 3HAHUI - BEJECHHE KOH-
. JEKIMOHHOE 00-
CIIEKTa JIEKIIHIA;
CYXKJCHHUE;
Jran 2. Gopmupo- CLICHHE 3a]ay | - 3a/a4M PEICHBI | _ PEIICHHUE THIIO-
BaHue ymenu# (pe- | OIIK-1 (OIIK- P p BBIX 3aJa4d Ha
MIPaKTUYECKOTO BEPHO
IIeHUEe 3aJa4d 110 1.1) MPaKTUYECKHUX
3aHATHUSA
o0pa3sity) 3aHSATHSIX
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5 3 @ - KOHTpOJIbHBIC
B;}?Pl:e ' }(1)5 gﬁfg}; - Hauuyhe Tmpa- | paboTbl  HMEIOT
HPaKTHUECKOro  Hc- OIIK-1 (OIIK- | BUIBHO  BBINOJI- | IOJOKUTENBHYIO | KOHTPOJIbHbBIE
- 1.1) HEHHBIX KOH- | PEIEH3UI0 M JI0- | paboThI
. TPOJIbHBIX pabOT | MyIIEHBI K 3aIlu-
U YMEHUM o
- OTBETHl Ha BCE
BOMPOCHI 1O KOH-
TPOJBHBIM pabo-
- ycoemHasi 3a- | Tam;
Oran 4. Ilposepka OIIK-1 (OITK- IIMUTa KOHTPOJb- | - OTBETHI Ha BO-
YCBOCHHOT'O MaTepu- 1.1) HBIX padoT; IPOCHl IK3aMEHa- | YCTHBIM OTBET
ama -9K3aMEHEI, LIMOHHOI'0 OuJle-
- 3a4eThI Ta, Ha BOMPOCHI
3aueTta U Ha J0-
MOJIHUTEJIbHbBIE
BOIPOCHI

2.

HX c(pOpMHUPOBAHHOCTH

2. KpnTeplm OLlCHUBaHUA KOMIIeTeHIII/Iﬁ IO YPOBHIO

Kona xommereHIum,

YpoBHU cHOPMUPOBAHHOCTH KOMITETCHIIHI

VHIUKATOP 0a30BbIi cpeaHui BBICOKUI
OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIIK-1.1) - OCHOBHBIE IIOHATHS Ma- | - METOJIbl MaTeMaThye- | - OCHOBBI MaTeMaTHhue-
TEMaTUKH; CKOI'0O aHaJln3a; CKOTO  HpPEJCTaBJICHUS
YACTUYHO BJIAZIEET OCHOB- | YBEPEHHO BIA/EeT OC- | MPOo(ecCHOHANTbHBIX

HBIMH NOHATHAMH U METO-
JaMH  MaTeMaTU4eCcKOro
aHaM3a, aHaAIIMTHYECKOHN
Ir€OMETPUH, JIMHEWHON aj-
redpel, audpdepeHnasb-
HOTO M HHTErpajbHOro
HCUYHUCIICHUS, TEOPUH
T hepeHIaIbHbIX

YpaBHEHUH W PAOB, a
TaKK€ TEOPUU BEPOATHO-

CTew, MaTeMaTHUeCKOMN
CTaTHUCTHKH.
YMmeTn:

- IPUMEHSTH METO/IbI Ma-
TEMaTUYECKOTO aHaJIn3a
MOJICJIUPYEMOTO Tpoliecca
(oOBekTa) ISt pereHus
WHXCHEPHBIX 3a7a4,

C TOMOIIbIO OOpa3loB U
MPOCTEHIIINUX aTOPUTMOB:
— nuddepeHpoBarh  H
UHTETPUPOBATh (PYHKIIHH
OHOM M HECKOJIbKUX IIe-
PEMEHHBIX;

— NPUMEHSITh METOJBI Ma-

HOBHBIMH TIOHSTHSMHU U
METOJaMU  MaTeMaTu-
YeCKOTO aHaln3a, aHa-
JUTUYECKOH  TEOMeET-
puM, JTUHEHHON aireo-
pbl, auddepeHInATB-
HOTO W WHTETPAIHHOTO
UCUUCIIEHUS,  TEOpUHU
b depeHIaTbHbIX

yYpaBHEHHH W pAAOB, a
TaKXe TEOPHU BEPOSIT-

HOCTEH, MaTemaruye-
CKOM CTaTUCTUKHU.
YMeTh:

- IPOBOJIUTH TEOPETH-
YeCKHe U dKCIIepUMEH-
TaJbHBIE UCCIIEI0BA-
HUS;

MPUMEHSTh W3BECTHBIC
AJITOPUTMBI TIPU pelle-
HUU HETHUIIOBBIX yueO-
HBIX 337124 Ha!

— nmuddepeHnupoBanme
u HUHTETPUPOBAHUE
byHKUMH OIHOW U He-

3a/1a4 ¥ METOJIbl UX pe-
HIeHHUs. CBOOOJHO Bia-
JIe€T OCHOBHBIMHU TIOHSI-
TUSAMH U METOJIaMU Ma-
TEMaTHYECKOr0 aHaJu-
3a, AHAITUTUYECKON
r€OMETPUHU, JIMHEHMHOMN
anreOpsl, nuddepeHu-
QTBbHOTO W HHTETPaIb-
HOTO HCYMCIIEHUS, TEO-
pun  nuddepenmranb-
HbIX YpaBHEHUH U pi-
JIOB, a TaKXe TEeopuHu
BEpOSITHOCTEM, MaTema-
THUYECKON CTaTUCTHUKH.
Ymers:

- TPUMEHSTH METOBI
MaTE€MaTUKH ISl aHAIU-
3a W pemieHus mpodec-
CHOHAJIbHBIX 3a]1a4
ONpeAesATh NEUCTBUS U
BO3MOYKHBIE aJITOPUTMBI
peuieHus 3anay:

— muddepeHIpoBaHus
u WHTETPUPOBAHUS

19




TEMaTHYECKOI0  aHajn3a
IUIsl ucciaenoBaHusi (QyHK-
LM

— BBIYMCISATH UHTETPAJIbI;
— pemath  nuddepeHiu-
aJlbHbIC YPaBHEHMUS;

— HCCIIEI0BaTh PAIbBL;

— BBIYMCIIATH  OCHOBHBIE
XapaKTEPUCTUKHU U OLEHKU
pacnpezeneHus — ciay4ai-
HBIX BEJIHYUH;

— BBIIIOJIHATh  MPOBEPKY
CTaTUCTUYECKUX TUIIOTE3;
— COCTaBIIAITh  YPaBHEHUS
perpeccuu.

Baanern:

- OCHOBHBIMU METOJaMH
IIpEJICTaBICHUS IPUKJIIa/I-
HBIX 3aJ]a4 B MaTeMaThye-
ckoi opwme;
-MHCTPYMEHTaMH  KPUTHU-
YEeCKOro aHajIu3a.
YaCTUYHO HABBIKAMU
— muddepeHIMpoBaHU U
WUHTETPUPOBAHUS;
— HCCIIEI0BaHM
LM
— pemienus nuddepeHu-
aJbHBIX YPaBHEHUH W MC-
CJIEIOBaHMUS YHCIIOBBIX H
(YHKITMOHATBHBIX PSJIOB;
— BBIYMCIICHUSI  TMapameT-
POB pacHpeleneHus Clly-
YaiiHBIX BEIMYHH;

— CTaTUCTHUYECKOW 0Opa-

OOTKM pe3yabTaTOB dKC-
MEePUMEHTA;

— HaBBIKAMH CTaTHCTUYE-
CKOll 00paboTku u 0000-
IICHUsI TOJYYEeHHBIX IaH-
HBIX;

— IIPOBEPKHM  CTaTUCTUYE-
CKHX THIIOTE3 U COCTaBJIE-
HUSL ypaBHEHUM perpec-
Cuu;

— pellleHus THUIOBBIX HH-
KEHEPHBIX 3a1a4 B
MathCad u Excel.

dyHK-

CKOJIBKHX
HBIX;

— uccnenoBaHue (yHK-
LM

— BBIUUCIICHUE
IpaJioB;

— pemenue nupdepen-
HHUAIBHBIX YPABHECHUI;
— HCCIIe/IOBaHKE PSIIOB;
— BBIUUCIIEHHE OCHOB-
HBIX XapaKTePUCTUK U
OLIEHOK pacIpeieIeHus
CIIyYaHBIX BEJIUYHH;

— IPOBEPKY CTaTHCTHU-
YECKUX TUIIOTE3;
— COCTaBJICHUE
HEHUU PErpecCcun.
Baagern:

- HAaBBIKAMU PEUICHUS U
BbIOOpa METOJ0B IS
TUTIOBBIX 3a71a4;
YBEpEHHO HaBBIKAMU

— muddepeHpoBaHUS
Y HMHTETPUPOBAHNS;

— uccneoBaHus (QyHK-
LM

— pemieHuss auddepen-
LAAJBHBIX yYPAaBHEHMI
U HCCIEOBaHUS 4YHC-
JOBBIX UM (QYHKIHO-
HAJIBHBIX PAJIOB;

— BBIUUCIICHHUS]  Tapa-
METpPOB pacIpeeaeHHs
CIIy4aiiHbIX BEJIMYUH;

— CTaTUCTHYECKON 00-
pabOTKH  pe3yabTaToB
IKCIIEPUMEHTA;

— HaBBIKAMU CTaTUCTH-
geckoili 00paboTKu U
00001IeHNST  TTOTyYEH-
HBIX JIAaHHBIX;

— MIPOBEPKH  CTATUCTH-
YECKHX THIIOTE€3 M CO-
CTaBJICHUsS] ypaBHEHUI
perpeccuy;

— peUIeHUs  THUIOBBIX

I/IH)KeHepHBIX 3a1a4 B
MathCad u Excel.

nepeMeH-

HUHTC-

ypas-

¢GyHKUMH OgHONW M He-
CKOJIBKUX IT€PEMEHHBIX;
— uccrieaoBaHus  (PyHK-
LM

— BBIUUCIICHUS
I'paJioB;

— pemennst  auddepen-
LUaJIbHbIX YPaBHECHU;
— UCCIIEIOBAHMSI PSI/IOB;
— BBIUUCJIEHUSI  OCHOB-
HBIX XapaKTEPUCTHK H
OLIEHOK pacHpeeneHHs
CIIyYalHBIX BEIUYUH;

— [IPOBEPKH  CTATUCTH-
YECKHUX TUIOTE3;

— COCTaBJICHUSl ypaBHe-
HUU PETPECCUM.
Baagern:

- OCHOBHBIMHU IpHeMa-
MU aHaJIK3a MPUKIIaI-
HBIX 3a7a4;

CBOOOHO HaBBIKAMU

— mudepeHIpoBaHUs
¥ MHTETPUPOBAHUS;

— UccleoBaHus  (PyHK-
LM

— pemieHus auddepen-
UATFHBIX YPaBHEHUN H

HUHTC-

WCCIIEJOBAHUS  YHCIIO-
BbIX M (YHKIMOHAJb-
HBIX PSIZIOB;

— BBIYMCIICHUSI ~ Tapa-

METPOB pacHpeaeICHHS
CllyyaliHBIX BEJIMYUH;

— CTaTUCTHYECKOH 00-
paboTKH  pe3ynabTaToB
IKCIEPUMEHTA;

— HaBBIKAMHU CTaTUCTH-
4eckoil 00paboTku
00001IeHNsT  MOJTy4YeH-
HBIX JaHHBIX;

— IIPOBEPKU  CTAaTUCTU-
YECKUX THUIIOTE3 U CO-
CTaBJICHUSI  ypaBHEHH
perpeccuu;

— peuicHusA THUITIOBBIX

I/IH)KeHepHBIX 3ada4 B
MathCad u Excel.
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2.3. xkanpl oueHnBaHUsi POPMUPOBAHUS UHANKATOPOB 10CTHKEHUS

KOMIIeTeHINH

a) llIkajia oneHNBaHUS IK3aMeHa:

[IIxana orteHuBanus

Kpurepuu onenuBanus

OLICHKAa «OTJIHYIHO»

WuaukaTop TOCTHXKEHUN KOMITETEHIIMH C(hOPMUPOBAH HA BHICOKOM
YPOBHC U CTYACHT OTBCUACT HA BCC JOIOJIHUTCIIBHBIC BOIIPOCHI.
TeopeTnueckoe coiepKaHUE IUCHUIUIMHBI OCBOCHO MOJHOCTHIO,
6e3 mpobenoB. CTyACHT AEMOHCTPUPYET IIOJIHOE COOTBETCTBHUE
3HAHUW, YMEHHUIM U HABBIKOB IMOKA3aTeJsiM U KPUTEPHUSIM OICHHBA-
HUS WHIUKATOPOB JOCTIOKEHHUS KOMIIETCHIIMH Ha (hopMupyemMoMm
JUCIUIUINHON ypoBHe. OmnepupyeT NpHOOPETEHHBIMH 3HAHUSIMHU,
YMCHUSIMU W HABBIKAMH, B TOM YHCJIC B CUTyallUAX MOBBIIICHHON
cnoxHocTu. OTBEYaeT Ha Bce BOMPOCH! Omiera 0e3 HaBOJAALIUX BO-
MPOCOB CO CTOPOHBI IpenoAaBareist. He ucnbeIThIBaeT 3aTpyIHEHU I
IIPU OTBETE Ha JOMOJHUTEIbHBIE BOTIPOCHI.

OLICHKA «XOPOII0»

- Haukatop AOCTHKEHUS KOMIIETEHIMU COPMHUPOBAH HA BBICO-
KOM YpOBHE, MJIM MHIUKATOP JOCTHKEHHS KOMIETCHIIUU CHOPMHU-
pPOBaH Ha CPEIHEM YPOBHE, HO CTY/IEHT IIPaBMWJIbHO OTBEYAET Ha BCE
JIOTIOJTHUTEIIbHBIE BOIIPOCHI,

- UHJUKATOpP TOCTH)KEHUI KOMIIETEHIIMU C(OPMHUPOBAHBI HA Cpe.l-
HEM ypOBHE, HO CTYJIEHT apryMEHTHPOBaHHO OTBEYaeT Ha BCE J10-
MIOJIHUTEJIbHBIE BOIIPOCHI;

- UHJMKATOP JOCTHXKEHUM KOMIIETeHIIMH c(POPMUPOBAH HA CPEeTHEM
yYpOBHE, WM Ha 0a30BOM YpOBHE, HO CTYAEHT YBEPEHHO OTBEYAeT
Ha BCE JIOTNIOJHUTENIBHBIE BOIIPOCHI.

TeopeTnueckoe cojepKaHUuEe IUCHUIUIMHBI OCBOEHO MOJHOCTHIO,
6e3 mpoOenoB. CTyOeHT JE€MOHCTPUPYET IOJHOE COOTBETCTBHE
3HAaHUH, YMEHUIN U HABBIKOB IIOKA3aTeIsIM U KPUTEPHUSIM OIICHHMBa-
HUS MHJIUKAaTOPOB JOCTHXKEHMS KOMIETEHIMH Ha (OpMHPYyEeMOM
JUCILUIUINHON ypoBHe. OmnepupyeT NpUOOpEeTEeHHBIMH 3HAHUSIMU,
YMEHMSIMU U HAaBBIKAMHU; €70 OTBET IIPEJCTABIISIET TPAMOTHOE U3JI0-
JKEHUe Y4eOHOro Mmarepuaia IO CYIIECTBY; OTCYTCTBYIOT Cylie-
CTBEHHbIE HETOUYHOCTH B (POPMYIMPOBAHUHU MOHATHUI; MPaBUIBHO
IIPUMEHEHbI TEOPETUUECKHE MOJIOKEHNUS, TOATBEPKACHHbIE ITpHUMe-
pamu. Ha nBa Teopermdeckux BOIpoca CTYACHT Jall NOJHBIE OTBE-
Thl, Ha TPETUH - MPHU HABOASIIMX BOIpocax npernojasatens. [Ipu
OTBETE Ha JIONOJHUTENIBHBIE BOITPOCHI TOMMYCKAET HETOYHOCTH.

OLICHKA «YAO0BJIETBOPH-
TEJIbHO»

- Unaukatop AOCTWXKEHUN KoMMeTeHIMu copmupoBaH Ha 0a3o-
BOM YPOBHE;

- UHIUKATOP JOCTIKECHUS KOMIIETEHIINU C(hOPMHUPOBAH HA 6A30BOM
YpOBHE, WJIK Ha CpPEeIHEM ypOBHE, HO CTYICHT 3aTPyAHSETCS OTBe-
TUTHb HAa JOITOJTHHUTECIBHBIC BOIIPOCHL.

TeopeTtnueckoe copepaHUE MUCIUIUIMHBI OCBOCHO YaCTUYHO, HO
mpoOJeMbl HE HOCAT MPUHIMIHUAIBLHOTO xapakrtepa. CTyaeHT Je-
MOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUN, YMEHHUI U HaBBHIKOB
IMMOKAa3aTCJIAM U KPUTCPHUAM OLUCHUBAHUA MHAUKATOPOB JOCTUKCHUA
KOMIIETEHIIMM Ha (HOPMUPYEMOM IUCLUUIUIMHON ypOBHE: JIOIYCKa-
IOTCSl 3HAYUTEIIHHBIE OIIUOKH, TPOSIBIISIETCS] OTCYTCTBHE 3HAHHUU 110
psAy BONPOCOB. 3aTpPYyAHSETCS] OTBEYATh HA JIOMOJHUTEIbHBIE BO-
IPOCHI.
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WNHaukaTtop JOCTHXKEHHsI KOMIIETCHIMU C(HOPMHUPOBAH HAa YPOBHE
HIDKe 0a30BOI0 M CTYIEHT 3aTPYyJIHSETCS OTBETHTh HA JIONOJIHH-
TEIbHBIE BOIPOCHL. TeopeTudyeckoe COACP)KAHUE AUCLUIUIMHBI
OCBOEHO 4aCTH4YHO. J[EMOHCTpUpPYET HEJOCTATOYHOCTb MM IIOJIHOE
OTCYTCTBME 3HAaHHUW, YMEHUHW U HABBIKOB HA 33JaHHOM YPOBHE
c(OPMHPOBAHHOCTU UHJIMKATOPOB JOCTHKEHHS KOMIIETEHIUH.

OIICHKA «HEeY/10BJIeTBO-
PUTEIbHO»

0) llIkana oneHnBaHus 3a4eTa:

[Ixana oreHuBaHUsg Kpurepuu onenuBanust

3ayTeHo WMHaukaTopsl JOCTIXKEHUH KOMIIETEHIINHM C(OPMHUPOBAH HA YPOBHE
HEe HMKe 0a30BOro W CTYACHT OTBEYAET Ha JIONOJHUTENIbHBIE BO-
IIPOCHI.

- IPOYHO YCBOMJI NIPELYCMOTPEHHO IPOrpaMMOM MaTepuall;

- IPaBUJIbHO, apI'YMEHTUPOBAHO OTBETHJI HA BCE BOIIPOCHI.

- MOKa3ajl IIyOOKHe CHCTeMaTU3MPOBAHHBIE 3HAHUS, BIAJCET MPH-
eMaMM pacCy>KIEHHsI U COIIOCTaBISET MaTepuall U3 pa3HbIX UCTOY-
HUKOB: TEOPHUIO CBS3BIBACT C IPAKTUKOM, IPYTUMHU TEMAMU JTAHHOTO
Kypca, Ipyrux U3y4yaeMbIX MPEIMETOB

- 6e3 o1MOOK BBIIOJIHUI IPAKTHUECKOE 3aJ[aHHE.

NuaukaTop MOCTHKEHUH KOMIETCHIIMH CPOPMHUPOBAH Ha YPOBHE
HUKEe 0a30BOr0 W CTYAEHT 3aTPYAHSIETCS OTBETUTHb Ha JOMOJHHU-
TEJbHBIE BOTIPOCHI.

BeicTaBnsercsa cTyaeHTy, KOTOpblid He ciupaBuiics ¢ 50% Bompocos
U 3a/laHuii Ousera, B OTBETAaxX Ha JIpyrue BOIPOCHI OIMYCTUI CYIIe-
CTBEHHBIC OIMOKU. He MOKeT OTBETUTh Ha JOMOJIHUTENbHBIE BO-
IIPOCHI, IPEJIJIOKEHHBIE TPETIOAABaTEIEM.

Heszaureno

B) IlIkasia olleHUBaHUSI KOHTPOJIbHBIX Pa0oT:

[IIxana oneHnBaHus Kpurepuu onenuBanus

3auTeHo WuaukaTtop IOCTHKEHUN KOMIIETEHIIMH Cc(HOpMHpOBaH Ha
YpOBHE HE HIKE 0a30BOTO.
JlaHbpl OTBETHI HAa BCE TEOPETHUECKHE BOMPOCHL. Bce pacyersl
BBITIOJTHCHBI BEPHO U UMCIOT H€O6XO}II/IMBIC IIOSICHCHU S
Hezauteno WuaukaTtop MOCTHKEHUN KOMIIETEHIIMH Cc()OpMHpOBaH Ha

YpOBHE HIKE 0a30BOTO.
B pacuerax momymieHbl OMIMOKH, HEOOXOAUMBIE TIOSICHEHUS OT-
CYTCTBYIOT, UMCIOTCS omrmOKu B TCOPECTUICCKUX BOIPOCAX.

3. TunoBbie KOHTPOJIbHbIE 32/IaHUSI M HHbIE MATEePHAJIbI, HE00X0AMMBbIE J1JIs1
OLICHKHU 3HAHUI, YMEHHH, HABBIKOB, XaPAKTEePU3yIUMX dTanbl GopmMu-
POBaHUS KOMIIETEHIUM

TunoBsle 3agaHNs
(O1LIEHOYHBIE CPEJICTBA)

Oransl GopMHpPOBaHUS KOMIIETEHIINHY,
WHJUKATOPOB

Kona xommeTeH-
LU, THAUKATOP

Ortan 1. ®opMupoBaHUE TEOPETHUECKOU

6431 SHAHM - peleHure 3aa4 mo oopasiy

OIK-1 (OTIK-
1.1)

Ortan 2. ®opMmupoBaHne yMeHU# (pere- | -

HUE 3a7a4u 110 00pasity)

pEeICHNUE THUIIOBBIX 3aaa4 Ha
MPAKTUYCCKUX 3aHATUAX

Otan 3. ®opMUpOBaHWE HABBIKOB Mpak-
TUYECKOTO0 MCIOJIb30BAaHUSI 3HAHUU W
YMEHHI

- KOHTpOJIbHAs paboTa: mepeueHb
3a1a4 I1I0 BapI/IaHTaM (MGTOI[I/I‘IG-
ckue pekomenanuu mo CPC)

Oran 4. IIpoBepka yCBOEHHOI0 MaTepua-
aa

- BOMPOCHI K JK3aMEHy, 3a4eTy
(mpunoxxerue 1)
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MeToanueckue MaTEepHaJIbl, OIPECACIAAIOIINE ITPOHECAYPHI OHCHUBAHUA 3HaHI/Iﬁ,
yMeHI/Iﬁ H HABBbIKOB

3auer

3adeT mpOBOAUTCS B 3aJaHHBIA CPOK, COTJIACHO rpaduKy ydeOHOTro mporiecca.
3adet nmpoxoauT B (hopme cobecemoBanus Mo OuieTam, B KOTOPhIE BKIIFOYAIOTCS TE€O-
peTudecKkre BOMPOCHl M 3ajada. [Ipu BBICTABIIEHUU OIICHOK YYUTHIBACTCS YPOBEHB
NPUOOPETEHHBIX KOMIIETEHIIMN CTyIEeHTa. AyIUTOPHOE BpeMsi, OTBEJICHHOE CTYICH-
Ty, Ha MOATOTOBKY — 30 MUH.

IK3aMeH

[IpoBouTCS B 3aaHHBIN CPOK, COTJIACHO rpaduky ydeOHOTo mpoiiecca. JK3a-
MEH MpoXoauT B opme cobeceoBaHUs MO OusieTaM, B KOTOPbIC BKIIIOYAIOTCSA TEO-
pertuyeckue Bompockl. [Ipyu BBICTaBICHUU OILICHOK YYHUTBHIBACTCS YPOBEHb MPUOOpeE-
TEHHBIX KOMIIETEHUWWA CTyAEHTAa. AYAUTOPHOE BpEMs, OTBEICHHOE CTYJCHTY, Ha
MOArOTOBKY — 30 MHUH.

Konrpoabnas padora

DTO BHEAYAUTOPHBIN BUJ CAMOCTOATEIbHON padboThl CTyeHTOB. KOHTpOabHas
paboTa BKIItOUAET B ce0sl 3a7]aur, OXBATHIBAIOUINX U3y4aeMble Pa3iesibl MATEMATUKH.
PaGoTa BbITIOJIHAETCS TIO BapyuaHTaM, COTJIACHO mocieanen nudpe mudpa u caaercs
Ha IIPOBEPKY.

[Tocne mpoBepky KOHTpOJIbHas paboTa BO3BpPALIACTCS CTYACHTaM ISl TIOJrO-
TOBKHU €€ 3allHTE.

3amuTa KOHTPOJIbHON paOOThl MPOBOJUTCS HAa SK3aMEHALIMOHHOW CecCuu U
ABJIIETCSI OCHOBAHUEM JUIsl JIONyCKA CTYAEHTa K 3K3aMeHy u 3auery. [lpu 3ammure
KOHTPOJIbHOM paOOThl CTYAEHTHI JOJKHBI OTBETUTh HAa TEOPETUUYECKHE BOIPOCHI IO
TEMAaTHUKE KOHTPOJIBHOU PabOTHI.

TemaTrka KOHTPOJIbHBIX PabOT
1 xypc
Kontponbshas padorta Nel
Tema: DneMeHTbl BEKTOPHOU ainreOphl, aHATUTUUYECKOM F€OMETPUU U JIMHEHHOM ali-
reOphI
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.
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IIpakTnyeckue 3aHATUSA

[IpakTHyeckue 3aHATHS — METOJ PENPOAYKTUBHOTO OOy4deHHsI, oOecreunBa-
IOl CBSI3b TEOPUU U MPAKTUKU, COACUCTBYIOMINIA BBIPAOOTKE y CTYJCHTOB YMEHUIA
Y HaBBIKOB IPUMEHEHUS 3HAHWM, MOJyYEHHBIX HA JIEKIMH U B XOJE CaMOCTOSTEIb-
HOM paboTHI.

[Ipy npoBeAeHNN NPAKTUYECKUX 3aHATUM CTYIAEHTaM IPEIaratoTcs JBa BUIA
3a]1a4 0 TeMaM, OTBEJCHHBIM Ha IIPAKTUYECKOE 3aHATHE:

- TUIIOBBIE 3aJ1a4M, 00pa3libl, pEHIEHUs KOTOPhIX OBbLIM pacCMOTPEHBI Ha JIEK-
IUH, TIPU UX PELICHUH IPUMEHSETCS OAHO IpaBuUiIo ((hopmMyiia, 3aKOH);

- 33/1a4y, TpeOyolue JUIsl peleHUs] TPUMEHEHUsI HECKOIbKUX MpaBuil (¢pop-
MyJI, 3aKOHOB), TocTpoeHus rpapukoB. Kak npaBuio, o0pasipl Takux 3a/1a4 Ha JEK-
LAAX HE pacCMATPUBAIOTCS.

JAuckyccust

[Ipu mpoBeneHnn AUCKYCCUU CTYACHTAM ISl OOCYXICHUS MpensiaraloTcs BO-
IPOCHI MO TEME, OTBEJACHHOW Ha NMPAKTHYECKOE 3aHATHE (COrJIacHO pabodyeil mpo-
rpaMMe yueOHOM nucuuiuinHbl). [Ipu oTBeTe Ha BOMPOC CTYIACHT JOJIKEH PACKPHITh
TEMy, yKa3aTh Pa3MEPHOCTH UCIOJIb3YEeMbIX (PM3MUECKUX BEIMIMH 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 ONpenen-
TEJIEH.

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

3. Onpenenenune Matpuilbl. Buasl Mmatpun. JlelicTBrs Haa MaTpUIIAMH.

4. MuHOpbl U anreOpanyeckue JONOJHEHHs MAaTpHUIl: OIpeeIeHHE,
(bopMyIIbI 1151 BBIYUCIICHUS.

5. O6parHas MaTpula. AITOPUTM HaX0XKJI€HUSI OOpaTHON MaTpUIbL.

6. JIuneiiHas HE3aBUCUMOCTh BEKTOPOB. basuc B mpocTpaHCTBE.

7. CucteMbl m JIMHEHHBIX YPAaBHEHHHM C N HEU3BECTHBIMM: pa3pellu-
MOCTb U OTIPEAENIEHHOCTh. DJIeMEHTAapHbIE IPEOOPa30BaHUs CUCTEM.

8. Panr maTpwuilel, 0a3uCHBI MUHOpP, dJIEMEHTApHBIC MPEoOpa3oBaHUs
MaTpHIL: ONPEJEIICHHS], TeOpeMa 0 0a3UCHOM MUHODE.

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

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

11. JIuneitHO HE3aBUCHUMBIE BEKTOpPHI U UX cBoicTBa. [loHsTue 6a3uca.
JlexapToBasi cucTeMa KOOpIUHAT.

12. CkansipHoe mpou3BeJIcHUE BEKTOPOB M €r0 CBOMCTRBA.

13. BekTopHOE MPON3BEICHUE BEKTOPOB U €TI0 CBONCTBA.

14. CmemanHOE IPOU3BEACHUE BEKTOPOB U €T0 CBOMCTRBA.

15. Paznuunbie BUABI YpaBHEHUI MPSAMOI Ha MJIOCKOCTH (001iiee; yepes
JIBE TOYKH; TIO TOYKE U BEKTOPY HOPMAJIM; IO TOYKE W HAIPABJISIIOLIEMY BEK-
TOPY; MO TOYKE U MEPIEHIUKYISIPHO JAHHOW MPAMOW; C YIJIOBBIM KO3PPUIu-
€HTOM; B OTpe3Kax; My4oK NpsiMbIx). [Ipumepsi.

16. Yron mexay npsiMbiMH Ha rockocTH. [Ipumep.

17. PaccTostnue oT Touku A0 miockoctu. [Ipumep.

18. KpuBbie BTOPOro nopsijka: OKpy>KHOCTb, 3JIIUIIC, TUIiepOoa, napa-
007a. OCHOBHBIE IEMEHTHI U TpadUKy.

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

20. Pa3znmuunble BUIBI ypaBHEHUS TUIOCKOCTH B MPOCTPAaHCTBE (0Oiiee
YpaBHEHUE; YEPE3 TPU TOUKH; MO IBYM TOUYKAM U KOJUIMHEAPHOMY BEKTOPY; 110
TOYKE U JIByM KOJUIMHEAPHBIM BEKTOpPaM; IO TOYKE U BEKTOPY HOPMAaJIH; B OT-
pe3Kax; B BEKTOpHOI Gopme; mydok miockocteit). [Ipumepsr.

21. PaccTosiHrE OT TOYKH JI0 TNIOCKOCTH. YTOJI MEKIY IIOCKOCTSIMH.

25



22. YpaBHeHUE TPSIMON B MPOCTPAaHCTBE (IO TOUKE U HAMPABIIAIOIIEMY
BEKTOPY; Uepe3 JIBE TOUKH; 00Illee YPaBHEHHUE).

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

24. TToBepXHOCTH BTOPOTO MOPSIIKA.

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

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

27. N300pakeHre KOMIUIEKCHBIX uncen. JlelcTBus HajJ KOMIUJICKCHBIMU
YHCJIaMU B TPUTOHOMETpUUECKON (hopme.

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 KOMIIO3HUITHH.

33. Yucnosas nocienoBaTesbHOCTh. Onpeenenre npejaesna nocieaona-
TeJbHOCTH. CBOMCTBA MPEICIIOB.

34. BeckoHEYHO MaJIble MMOCJIEA0OBATEILHOCTH U X cBoMcTBa. CBolicTBa
MIPENIEIOB, BRIPAYKEHHBIC PABEHCTBAMHU U HEPABEHCTBAMM.

35. CBs3b MEXIY CXOJIMMOCTBIO M OTpaHUYeHHOCThIO. Teopema Beii-
epurpacca, bonbsuano — Beliepurpacca.

36. beckoneyno OomnpIMe mmociaenoBareabHoCcTA. CBOMICTBA OECKOHEUHO
OOJBIINX, UX CBSI3b C OECKOHEYHO MAJIBIMU MOCIIEI0BATEIBHOCTSIMH.

37. CpoiicTBa OECKOHEUHBIX ITOCIIEIOBATEILHOCTEH, BHIBI HEOIpEe-
JIEHHOCTEHN.

38. Onpenenenne npeaena Gynakuu no I'eitae u mo Kommm. [Ipumepsr.

39. OnHocTopoHHue npeaensl. CBoiicTBa NpeaenoB PyHKIUH.

40. beckoHeyHO Mayible W OECKOHEUHO OoJibiine (QyHKIHUHU. 3ameua-
TEJIbHBIE U MOJIE3HbIE TPEIEIIbI.

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

42. HenpepwiBHOCTH PyHKITMH. CBOWCTBA HETIPEPHIBHBIX (DYHKITUH.

43. Touku pa3pbiBa GYHKIIUN U UX KIACCHU(PUKAIIHS.
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2 Kypc

1. [IpeaMeET ¥ OCHOBHBIE OIPEACIICHUS] TEOPUH BEPOSITHOCTEH.

2. Kimaccudaeckoe ompenenenune BeposTHOCTH. CBONCTBAa BEPOSTHOCTH,
BBITEKAIOIINE U3 KJIACCUYECKOT0 onpeaenenus. [Ilpumepsl.

3. CTaTucTUYEeCKOE OMpEeeICHUE BEPOSTHOCTH, €r0 OCOOCHHOCTH U
CBA3b C KJIACCUYECKUM ONPEICICHUEM.

4. TlonHast TpyIina HECOBMECTHBIX COOBITHI, MPOTUBOIOJIOKHBIE COOBI-
THSI, CBOMCTBA UX BEPOSITHOCTEM.

5. 3aBUCHMBIC U HE3aBUCUMBbIE COOBITUS. Y CIIOBHBIE U 0€3yCIIOBHBIE Be-
POSITHOCTH.

6. TeopeMbl yMHOXKEHUS BEPOSITHOCTEH.

7. TeopeMbl CI0XKEHUS BEPOSTHOCTEH.

8. ®opmyna nosHoM BepositHocTH. Popmyina baiieca.

9. KomOuHaropuka: pa3MelieHHs,, COYeTaHUs, MEpecTaHOBKU. Pa3zme-
HIEHUS, COYETAHUS U IEPECTAHOBKH C MOBTOpEeHUsIMU. [IpuMepsl.

10. CnydaiiHble BEIUYUHBI U CIIy4aiiHbIEe COOBITHA. JIMCKpETHBIE U He-
MpEPBIBHBIC CITy4aliHbIEC BEIUYUHBI.

11. 3akoH pacnpeneneHus Ciy4yailHOW BETUYHMHBI U CIOCOOBI €ro 3aja-
HUSL.

12. YncnoBsie XapaKTEPUCTHKHU CITy4YalHBIX BETHYUH.

13. HavayipHBIC U TIEHTPATLHBIE MOMCHTHI.

14. AcummeTpusi 1 dKcIIecC.

15. MaTtemaTudeckoe OKHJlaHWE CIydyailHOW BenudyuHbl. Ero cmbicn u
MPUMEPHI.

16. CpoiicTBa MaTEMaTHYECKOTO OKUIAHUA.

17. Jlucnepcus u cpenHee KBaJpaTUIECKOE OTKIOHEHUE CITydYaiiHOW Be-
auyuHbl. VIX cMbICT U TipuMepbl BhIUMCIeHHUs. DopMynbl sl BBIYUCICHHS
nucnepcuu. CBONCTBA JUCTIEPCHM.

18. MaremMatudeckoe OXHIaHWE, AUCIEPCUS U CpeaHee KBaapaTHue-
CKO€ OTKJIOHEHHE YaCTOTHI U YACTOCTH.

19. ®opmyna bepnymum. bunomuansHoe pacnpenenenue. HauBeposT-
HeHMIIee YUCIO MOSBICHUA COOBITHS.

20. ®opmyna Ilyaccona. 3akoH pacrpejieiieHuss BEpPOSATHOCTEH PEeIKUX
COOBITU.

21. I'unepreoMeTpudecKoe pacnpeaeseHue.

22. PaBHOMEpHOE pacIpeeicHue.

23. HemnipepbIBHBIC CTy4aliHbIC BEJIMYMHBI.

24. lnbdepennmansHas U UHTErpalibHas (PYHKIIUU pacTpeIeICHH s, UX
CMBICI U CBSI3b MEKIy HUMHU.

25. BepoATHOCTb MOMaaHusl CIIy4ailHON BETMYUHBI B 331aHHBIN UHTEP-
BaJl. BeposATHOCTB TOTO, YTO HENpPEPBIBHAA ClIydailHasi BEJIMYMHA MPUMET TOY-
HO 33JIaHHOE€ 3HAYEHUE.
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26. HopmanbHoe pacnpenenenue. [1OTHOCTP HOPMaJIBHOTO pacmpene-
JeHus U ee cBorcTBa. OyHKIMS pacnpeAcIeHUs HOPMAIbHO PaCIpeaeICHHON
CIIy4ailHOM BEJIMYMHBL.

27. HopmupoBaHHOE (CTaHIAPTHOE) HOPMAIBHOE pacTpe/eicHHE.

28. Oynkuusa Jlannaca: rpaduk, CBOCTBA, TAOIUIIBI.

29. BeposTHOCTh TIOTIIaHKSI HOPMAJILHO DPACTIPECICHHOW CIIy9aitHOU
BEJIMYMHBI B 33/IaHHBIA HHTEPBAI.

30. BeposiTHOCTh 3aaHHOTO OTKJIOHEHHUsS] HOPMaJIbHOM CiIydyallHOW Be-
JUYHMHBI OT CBOETO MaTeMaTH4eckoro oxuaanus. [IpaBuio Tpex curm.

31. JlokanpHas Teopema Jlamaca.

32. UnrerpanbHas Teopema Jlamaca.

33. 3akon Oonpmux uucen. [lousrtue o teopeme YUeOwimieBa (00U
ciydail). 3HaueHue Teopembl YeObliena.

34. 3axon 6onpimx uncen. Teopema bepraymnu.

35. [onsiTHE O LIEHTpAIbHO MpeaenbHO TeopeMe JIsmyHoBa.

36. [IpeameT 1 OCHOBHEBIE 3a]a4l MATEMAaTHIECKOW CTAaTUCTHUKH.

37. Bapuanmonnsie psasl. Buasr Bapuanuu. ['paHUIbl MHTEPBAIOB B Ba-
PHUAIIMOHHBIX PsiiaX, BETUYMHA HHTEpBaia. HakomneHHbIe YacTOTHI.

38. I'padmueckoe n300pakeHne BapUAIIMOHHBIX PSIIOB.

39. YucnoBble XapaKTEepUCTUKU BapualMOHHOTO psna. CpenHss apud-
MeTHYEeCKasi U ee CBOMCTBA, MOJIa U ME/IMaHa.

40. Ilokazarenu paccesHus: BapUallMOHHBIA pa3Max, AMCIEPCHs, CTaH-
JApTHOE OTKJIOHEHUE, KOADPUITMEHT BapHAaIIUH.

41. OcHOBHBIC TIOJIOKEHUSI TEOPUU BHIOOPOUHOTO MeToa. ['eHepanbHas
COBOKYITHOCTb U BBIOOpKA.

42. 3aKoHBI pacmpeneseHns], TPUMEHIEMbIE B MaTeMaTHYECKOW CTaTH-
cTuke: pacupenenenus y, 2 , CteroaenTa, [ lupcona.

43. CtaTUCTUYECKHE OIICHKH IapaMeTPOB pacmpenesicHus (CYITHOCTh
TEOPUHU OILICHUBAHMS): HECMEUIEHHOCTh, COCTOSITENIbHOCTb, 3()(PEKTUBHOCTD
OLICHOK.

44, ToueuHble OIICHKH: BBIOOpOYHAs CpEIHSS, IUCIEPCHS, CpPEIHEe
KBaJIPaTUYECKOE OTKIOHEHHUE.

45. ToyeuHast orleHKa reHepaIbHOW CPETHEH 10 BEIOOPOUYHOMN CPEIHEH.

46. TouyeuHast oueHka reHepajibHOM aucnepcuu. “VcnpapieHHbIE” BbI-
OOpouHas JUCHEpCHs U CpeHEee KBaIpaTUYECKOE OTKIIOHEHHE.

47. IntepBalibHBIC OlICHKU. TOYHOCTH OlLICHKHU. /[oBepuTenbHAs Bepo-
STHOCTb.

48. JloBepuTesbHbIE MHTEPBAJIbI JIJISl OLIEHKM HEM3BECTHOIO 3HAYEHUS
IE€HEPAJIIbHON CPEAHEN U T€HEPATIbHON IOJIU.

49. CrarucTudeckas IpoBEpKa rUIoTe3.

50. Cratuctrueckasi TUMOTE3a: MapaMeTpuieckass M HemapaMmeTpuye-
CKasi; HyJieBasl U aJlbTepHATUBHASL.

51. Oumm6xku I u 11 pona.
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52. YpoBeHb 3HAYMMOCTH ¥ MOITHOCTH KPUTEPHSI.

53. CratucTuueckuii KpUTEpUil IPOBEPKU HyJeBOW rumnotesbl. Habiro-
JAEMO€ 3HAYEHUE KPUTEPHUSL.

54. Kputnueckas o6macts. O6macts npuHATHS TUnoTe3bl. Kpurnueckue
ToukH. OThICKaHHE OJHOCTOPOHHEN U IBYCTOPOHHEH KPUTHUECKHX 00JaCTEH.

55. OCHOBHBIE ATaNbl MPOBEPKU CTATUCTHYECKUX TUIIOTES.

56. I'nnoresa 0 paBeHCTBE BRIOOPOUHON CpeJHEH U TUIIOTETUYECKOM Tre-
HEPAJIBHON CPEeIHEW HOPMaJIbHOW COBOKYIIHOCTH IPU M3BECTHOU M HEU3BECT-
HOW T€HEPAIbHOW TUCIIEPCHUU.

57.T'unote3a 0 paBEeHCTBE HAOIIOAAEMON OTHOCUTENBHON YacTOThl U
TMIIOTETUYECKON BEPOSTHOCTHU MOSIBICHUS COOBITHUS.

58. I'unoTe3a o0 paBeHCTBE J0JIeH IPU3HAKA B IBYX COBOKYITHOCTSIX.

59. I'umoTe3a 0 3aKOHE pacmpeeNeHnus CllydailHOW BennmunHbl. Kpure-
puii cornacus [Inpcona.

Bomnpocs! aAjist npoBepku ypoBHs o0yueHHocTH «Y METD»

1 Kypc

Brrunciienne onpenenuTenei BTOPOro U TPETHETO MOPSAIKOB.

Pemienue cucrteM nMuHEHHBIX ypaBHeHUM o popmynam Kpamepa.
PaznoxxeHue BEeKTOPOB MO 0a3UCHBIM.

Brruncnenne CKaspHOTO MPOU3BEACHUS B TPEXMEPHOM MPOCTPAHCTBE.
BrrunciieHne 1MHa BEKTOpa U yria MEX/y BEKTOPaMH.

BrrunciieHre BEKTOPHOTO U CMEIIAHHOTO MPOU3BEICHUN BEKTOPOB.
CocraBieHue ypaBHEHUI MPSMOW Ha IJIOCKOCTH MO PAa3IUYHBIM 3a/1aH-
HBIM 3JIEMEHTaM.

8. Briuncnenue yria Mexy NpsSMbIMUA. Y CTAHOBJICHHUE MApaUICIbHOCTH U
MEPIEHIUKYJIAPHOCTH JBYX MNPSIMbIX. BblUKCIEHHE PaCCTOSHHUS OT TOYKH O
MIPSMOM.

9. IlpuBeneHue ypaBHEHUM KPUBBIX BTOPOrO MOPSIKa K KAHOHUYECKOMY
BUJY U YCTAaHOBJICHUE TUIA KPUBON BTOPOIO MOPSAKA MO YPABHEHUIO.

10. IlepeBoa MONSIPHBIX KOOPAUHAT B IEKAPTOBBIE U OOPATHO.

11. CocTaBneHue ypaBHEHHS TJIOCKOCTH IO Pa3IMYHBIM 3JIEMEHTaM.

12. CocTaBneHnue ypaBHEHHUs MPSIMOM B MPOCTPAHCTBE MO 3aJaHHBIM dJie-
MEHTaM.

13. Berunciienne yriia MeXy MJIOCKOCTSIMH; yriia MEXIy MPSMbIMU; YTJia
MEXIY NPSAMOW M IUIOCKOCTBIO. Y CTAHOBJIEHUE NAPAJUIEIbHOCTH U MEPIEHIUKY-
JIIPHOCTH.

14. BrinonHeHne ACUCTBUNM HaJ MaTpULAMH: YMHOKEHUE MATPUIl HA YU C-
JI0, CJI0’KEHUE U YMHOKEHHUE MaTpull. TpaHCIIOHUPOBAHUE MATPULL.

NogabkowdPE

15. Beruucnenue onpeaeauTeaei N — ro nopsjka.
16. HaxoxxaeHnue oOpaTHOM MaTpHIIbI.
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17. Pemienue cucteM JUHEMHBIX YPaBHEHUN MAaTPUYHBIM CIIOCOOOM.

18. BerunciieHne paHra MaTpUIlbl C TMTOMOIIBIO AJIEMEHTApHBIX TPeoopa3o-
BAHUU.

19. Pemenue cuctem JIMHEWHBIX ypaBHEeHU MeToaoM ["aycca.

20. Haxoxaenus obpaTHO# MaTpuIilbl MeTo1oM [ aycca.

21. IlpuBenenune KBaApaTUIHBIX (OPM K KAHOHUIECKOMY BHTY.

22. JleficTBUS HAJl KOMIUIEKCHBIMU YHCIIAMHU.

23. PaznokeHne MHOToOUjieHa ¢ JEHCTBUTEIBHBIMU Kod(pduIIMeHTaMU Ha
JIMHENHBIE U KBAJPATUYHbIE MHOKUTEIH.

24. BoluncieHue npejesioB YUCIOBBIX MOCIEA0BATEIbHOCTEN.

25. Boluncienue npeenoB UCIoab3ysl CBOMCTBA OECKOHEYHO MaJIbIX.

26. PackpbiTHE HEONPEEICHHOCTEN Pa3IMYHbIX BUIOB.

27. HaxoxeHne 0THOCTOPOHHUX MPEeiaoB (PyHKITHH.

28. VccnenoBanue GyHKIIMU HA HEMIPEPHIBHOCTb.

29. Haxoxxienue TOYEeK pa3pbiBa (YHKIMH M ONpPEJEICHUE TUIA TOYKU
pas3phiBa.

30. IIpumenenune cBOMCTB (PyHKIMIA, HETTPEPHIBHBIX HA OTPE3KE.

2 Kypc

1. BrrunciieHre BEpPOSATHOCTEN COOBITHI ¢ MOMOIIBIO KJIACCUUYECKOTO OIpe-
JETICHUS.

2. Boruncnenue BEpOATHOCTEW COOBITUH C TMOMOIIBIO CTATUCTHUECKOE
OIPEIEIICHNS BEPOSITHOCTH.

3. Briuncnenue reoMeTpuIeCcKuX BEPOATHOCTEN COOBITHIA.

4. BbI4KclieHHE BEPOSTHOCTEM COBMECTHBIX M HECOBMECTHBIX COOBITHIA.

5. Beiuncnenue BEpOSATHOCTEH 3aBHCHMBIX M HE3aBUCHUMBIX COOBITHH.
YcnoBHbIe U 6€3yCIOBHbIE BEPOSATHOCTH.

6. [Ipumenenne GpopmMyIibl OTHOM BEPOATHOCTH.

7. Ilpumenenne popmynel baiieca.

8. [IpumeHenre KOMOMHATOPHBIX (HOPMYIN AJIs MOACUETa KOJTMUYECTBA dJie-
MEHTOB BBIOOPKH.

9. 3anaHue 3aKOHA pacnpeeseHus ClydaiiHON BEJTMYHHEI.

10. BrruuciieHre 4YuCiIOBbI€ XapaKTEPUCTUK JUCKPETHBIX CIyYalHBIX BEIU-
YUH.

11. BriuucieHre 4uciiOBbIe XapaKTEPUCTUK HEMPEPBIBHBIX CIIyYalHBIX Be-
JIUYUH.

12. BerunciieHne Ha4aJIbHBIX U IIEHTPAIBHBIX MOMEHTOB CIIYYailHBIX BEJTH-
YUH.

13. Beruncienne acuMMETpUs U IKCIIECC.

14. BeruuciieHrne MaTeMaTHYECKOTO OKUAAHUS CIIy4aiiHOW BEJIMYUHBI.

15. Briuuciienre JUCNEPCUM U CPEIHETO KBAJPATUYECKOTO OTKJIOHEHUS
CIIy4YallHOM BEJIUYMHBL.

16. Brruucnenue BeposiTHOCTEH 110 popmyiie bepHysim.

17. Onpenenenre HaUBEPOSITHENIIIETO YHCIIA TIOSIBICHUI COOBITHSI.
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18. Brruucnenue BepoaTHocTtei o popmyse Ilyaccona.

19. Tlpumenenune 3aKk0Ha paclpeIeIeHNs] BEPOATHOCTEH PEIKIX COOBITH.

20. [IpumeHeHre TUIePreoOMeTPUIECKOTO PacpeIeICHu.

21. Vicnonp3oBaHNE paBHOMEPHOTO PaCIpeICICHHUS.

22. Iloctpoenne muddepeHnnansHON U UHTETPaTbHON (YHKIHMHA pacmpe-
JIeJICHUS HETPEPBIBHBIX CIIyYalHBIX BEJIUYHUH.

23. HaxoxieHue BepOosiTHOCTU MONaJaHus CIIy4ailHOW BEJIMYMHBI B 3ajaH-
HBI UHTEPBAJL.

24. OnipeziesieHre BEPOATHOCTU TOTO, YTO HEIMPEPbIBHAS Cly4yaliHas BEIu-
YUHA [TPUMET TOYHO 33aJJaHHOE 3HAUYCHUE.

25. [IpuMeHeHrne HOpMaJIbHOTO paclpeeICHUs.

26. HaxosxieHre mioTHOCTH HOPMaJIbHOTO PaclpeIeICHHUS.

27. Iloctpoenne (QpyHKIMU paclpeneieHus HOPMaJbHO pacIpeneIeHHON
CIIy4ailHOM BEJIMYMHBI.

28. [IpumeHeHre HOPMHUPOBAHHOTO (CTAaHAAPTHOTO) HOPMAIIBLHOTO pacipe-
JEJICHUSL.

29. UccnenoBanne Qpynkuuu Jlammaca: moctpoeHue rpaduka, onpeaesieHne
CBOMCTB.

30. Berunciaenue BEpOATHOCTH TIOMAJaHWUs HOPMAIBHO paclpeneIeHHOM
CJIy4YallHOM BEJIMYMHBI B 3a/IaHHBIN UHTEPBAJ.

31. Onpenenenrie BEpOSITHOCTUA 33JJaHHOTO OTKJIOHEHHUS! HOPMAJIbHOU CITy-
YaWHOW BEJIMYMHBI OT CBOEr0 MATEMATHYECKOTO OXuAaHus. [Ipumenenue npasu-
Jla TPEX CHUTM.

32. [Ipumenenue nokanbHOU Teopemsl Jlaraca.

33. [IpuMeneHue nHTErpabHOM TeopeMsl Jlaraca.

34. IlpunosxeHus 3akoHa OONBIINX YUCEIL.

35. Ilpumenenue Teopembl YeOblmiena.

36. [Ipumenenue Teopemsbl bepHyu.

37. IlpumeHeHne IIEHTPAIbHOM MpeeNIbHOM TeopeMsbl JIsmyHoBa.

38. IlocTpoeHre BapHallMOHHBIX PSIOB.

39. I'paduueckoe nzo0pakeHne BapuaIllMOHHBIX PSIOB.

40. HaxoJiIeHHEe YHUCIIOBBIX XapaKTEPUCTUK BapualmoHHOro psaa. Cpen-
Hsig apudMeTrIecKas M €€ CBOMCTBa, MOJIa M MEIMaHA.

41. OnpeneneHue mokaszaTeseil paccesiHusl: BapUallMOHHBIA pa3Max, AHC-
nepcusi, CTAaHIapTHOE OTKIOHEHUE, KO3 (GUIIMESHT BapUallvu.

42. HaxoxIeHne TOYEYHBIX OIICHOK BBIOOpPOUYHAS CPEIHSSA, IUCIIEPCHs,
CpellHEE KBaJApaTUYECKOE OTKIOHEHHUE.

43. BpruuciaeHne TOUYSYHOM OIEHKH IeHepaabHON CpeHel M0 BEIOOPOIHOM
CpEIHEN.

44, BpryuciaeHrue TOYEYHOUM OIIEHKH TeHEpaIbHOUM Aucnepcuu. Beruucienue
UCIIPaBJIEHHBIX BHIOOPOYHOMN NUCTIEPCUU U CPEIHETO KBAJIPaTHUECKOTO OTKIIOHE-
HUSL.

45. OnpeaeneHue HHTEPBAIbHBIX OIICHOK.
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46. HaxoxaeHue JOBEPUTENIbHBIX MHTEPBAJIOB ISl OLEHKHM HEH3BECTHOTO
3HA4YEHUS T€HEPATbHON CPENHEN U TEHEPAIBHOU JT0JIH.

47. OnpeneneHre KpUTUIECKo 00IacT, 00JacTH MPUHSITHS TUTIOTE3bI.

48. OnpeneneHre KPUTHIECKUX TOUEK.

49. OTpIcKaHHe OJHOCTOPOHHEN U IBYCTOPOHHEHM KPUTHUYECKHX 00JIaCTEH.

50. IIpoBepka rumoTe3sl 0 paBEeHCTBE BHIOOPOYHOM CPEAHEH U THIIOTeTHYe-
CKOM T€HEPaJIbHOM CPEIHEM HOPMAJIbHOM COBOKYITHOCTHU IIPY U3BECTHOM U HEU3-
BECTHOM IT€HEPATIbHOU AUCTIEPCUH.

51. [IpoBepka rumoTe3bl 0 paBEHCTBE HAOIIO/IaeMOM OTHOCHUTEIILHOM Ya-
CTOTBI ¥ TUIIOTETUYECKON BEPOSATHOCTHU MOSBICHUS COOBITHSI.

52. IIpoBepka runoTe3spl 0 paBEHCTBE JI0JIEH MPU3HAKA B IBYX COBOKYITHO-
CTSAX.

53. [IpoBepka TUMOTE3BI O 3aKOHE PACIPEICICHUS CIyYallHOW BETMYHHEI.
Kpurepnii cornacus [Iupcona.

Bonpocs! as1s1 nposepku ypoBHsi 00yueHHOCTH « BJIA/IETD»

1 Kypc

1. laubl Bektophl @ =2T+j u b=7—]+2k Haiitu Bexrop
i =5d + 2D uero IJIMHY.

2. Nansl BekTopwid (1; 2; 3), b (-1;0;3), ¢(2; 1;-1)mu d (3; 2; 2) B He-
KoTopoM Oasuce. [lokazath, 4TO BEKTOPHI bu-c o0Opa3yroT 0a3uc U HaWTU
KOOpIMHATHI BeKTOopa 0 B 3TOM Oas3uce.

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

4. Haittn yroa MEXIY BEKTOpaMu au b, eciu
a=i+2]+3k,b=6i +4] -2k

5. Haiitn ckamspHoe mpousBegeHne BekTopoB 24 +30+4C  m

A o _ ~ _ S
& +6b +7C, ecn [a] =1, ‘b‘:Z, €| =3, a’\b:a’\c:b’\c:g.
6. HaiiTh BeKTOpHOE IpOU3BENEHHE BEKTOpoB a=2i +5]+Ku

b=i+2]-3kK.

7. Jokazate, u9to Bektopel a=7i-3]+2k, b=3-7]+8kwu
C=i—J+K xoMmiaHapHsi.

8. Haiitu yros mexay npsmoii 3x + 3y — 6 = 0 u npsamoii, npoxosiueit
uepe3 touku A(—3;1) u B(3;3).

9. CocraBuTh ypaBHEHHE MPsAMOM, mpoxosiiei yepe3 Touky A(1;3) u

OTCEKAIOLIEH OT OCH OpAMHAT OTpe30K b = 4,
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10. JTaapl KOOPAWHATHI BEPUIUH TUPAMUAbl Ay, Ay, As, A4. HaliTi 1mno-
maab rpaiu A1A,As n 00beM upamusl. CrenaTh YepTexK.

A1 (4525 5), A2 (05 7;2), A5 (0; 2, 7), A4 (15 5; 0).

11. CocTtaBuTh ypaBHEHHE MEPICHANKYIISPA, MPOXOSIIETro Yepe3 cepe-
IuHy otpes3ka AB, eciim A(L3); B(31).

12. CocTaBuTh ypaBHEHUS MPSAMOM, Mpoxosmieit uepe3 1. M, (2;3,-1) u
M, (3;14) u yka3arb kakas u3 1. A B,C,D,E nexut Ha 3ToM npsimoit. CaenaTh
YEPTEXK.

a) A(5;,—314); 6) B(514;-3); B) C(-3;5;14) ; 1) D(-3;,14;5); 1) E(14;,-35).

13. CocTaBuTh ypaBHEHHE W TOCTPOUTH JUHUIO, PACCTOSHUS KaXKIOM
TOYKHA KOTOPOM OT Hayana KOOpJAHUHAT U OT TOUKH A(S; 0) oTHOcATCs Kak 2:1.
Crenatp yepTex.

14. HaiiTu KOOpAMHATHI LIEHTPA U PATUYC OKPYKHOCTH, €CIIH €€ ypaB-
HEHHUE 3aJaHO B BUJIE: 2% + 2y2 —8x+5y—-4=0.

15. CocTaBuUTh ypaBHEHHE MPSAMOM, TPOXOASIIEH Yepe3 JeBbId (oKyc u
2 2

HIDKHIOIO BEPILUHY 3JUTUIICA, 33JAHHOTO YPaBHEHUEM: — + Y 1.
25 16
16. CocTaBuTh ypaBHEHHUE 3JutnIica, eciu ero Gokycsl Fi(0; 0), F»(1; 1),
Ooubliast OCh paBHa 2.
YpaBHEHHE KPUBOW B IOJISIPHOM CHCTEME KOOPIWHAT WMEET BUI: I :L.
4—-5Cc0S@
Haiitu ypaBHEHHE KpHUBOM B JEKAPTOBOM IPSAMOYTOJIBHOW CUCTEME KOOPIMHAT,
OIPEICIIUT TUI KPUBOU, HAUTH POKYCHI U IKCHEHTPUCUTET. CXEMAaTUYHO MOCTPOUTh
KPHBYIO.
17. CocTaBUTh ypaBHEHUE MHOXECTBA TOUCK, JUIS KAXIOW U3 KOTOPBIX
BBINOJIHSETCA cleayroniee ycnosue: paccrosuue 10 touku A(0,2) pasno pac-

CTOSHHMIO 110 mpsimoit ¥ — 4 = 0.
18. HaliTu kaHOHMYECKOE ypaBHEHHUE, €CIU MpsMasl 3ajJlaHa B BUJIE:
2X—-y+3z-1=0
{5x+4y—z—7=0
19. Ha¥iTi ypaBHEHHE TUTOCKOCTH, MPOXOJIIIeH yepe3 Touku A(2, -1, 4)
u B(3, 2, -1) nepnenaukyasipHo miockoctu x +y + 2z — 3 = 0.

1 2 5 2
20. JTaHbI 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= ( 1 -1 U) B = (3 2 3)
-1 2 1 4 3 4
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0 3 1
22. Nanst Mmatpuniel A =2 4 1|,B=|3|,C=| 2 | uuucio o =
2 2 1

2. Haiitu A"B+aC.
23. Pemuth cucremy 1o ¢popmyinam Kpamepa
x+y—3z=0
3x+2y+2z=-1
x—y+bz=-2
24. Jlana matpuna A. Halitu matpuiy A-1 1 yctaHoBUTB, uTO A A-1=E.

2 2 3
A=11 -1 0
-1 2 1

25. Haiitn oOmiee perieHne CUCTeMbl JTUHEHHBIX YpaBHEHUN METOIOM
l"aycca
X, +x,+3x;,—2x, +3x. =4
2x,+2x,+4x;—x,+3x; =6
3x,4+3x,4+5x;—2x,4+3x; =6
2x,+2x,+8x;—3x,+9x; = 14

n
26. Jlokazatb, 4TO MOCJIENOBATEILHOCTh {Xn}:ﬁ MOHOTOHHAas1 BO3-
n

pacraromasi.
27. BRIACHUTH SBJISIETCS BO3PACTAIOIICH WM YOBIBAIOMICH ITOCIIEIOBa-
n
TEJNILHOCTD {Xp} = —.
5n
. (=D°
28. Jlokasatb, 4TO HpeeI mocieaoBareapHocTH lim =0.
n
29. Haiitu nipeensl GyHKIMN, HE TOJB3YACh paBuiioM Jlomurass.
_1-2x - J1+x—+1-x . 1-cosx
lim lim lim ’ x +3)"
a) X—0 3X_ 2 , 6) x—0 3X ’ B) x—0 5X : r) I|m (_]
xow| Y 2

30. Bagana ¢yukuus y=f (x). Halitu Touku paspbiBa (QyHKIIUH, €CIIH
OHH CyIIecTBYIOT. CaenaTh CXeMaTHIeCKHI YePTEK.

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

1. Ha cranuuio npudsuin 10 BaroHoB pazHoi nmpoaykiuu. Baronsl mo-
MEUYEHbl HOMEPaMHU OT OJHOTO 0 AecsATU. HallThu BEpOATHOCTH TOTO, YTO Cpe-
JIY TIATU BBIOPAHHBIX JUIsI KOHTPOJBHOTO BCKPBITHSL BATOHOB OKayKyTCSl BArOHBI
c HomepaMu 2 u 57

2. JIBa mpusITENs yCIOBUINCH BCTPETUTHCS Yy KMHOTeaTpa «Poccus», 1o-
TOBOPUBIIMCH TOJIBKO O TOM, YTO KaKIbIM SBJIAETCSA Tyla B MOMEHT BPEMEHHU
Mexay 18 u 19 yacamu u ket B Tedyenue 15 munyT. Eciu ogun u3 apyseit k
ATOMY BPEMEHHM €IIE HE NTPULIEI WU YXKE YCIIEeNl YUTH, BCTpEYa HE COCTOUTCS.
HaiitTn BEpOSITHOCTB TOTO, YTO BCTPEYA COCTOUTCH.

3. KakoBa BepoATHOCTb, YTO MPH CIy4aHOM PACIIOJIOKEHUU KyOUKOB,
Ha KoTophlx Hamucanbl OykBel C, WM, M, b, JI, V¥V, II momyuutcs ciioBo a)
«HMIIYIJIBCy; 6) «ITYJIbCy.

4. KakoBa BEpOSITHOCTb, YTO MPHU CIyYalHOM pacloiOXEHUH KyOUKOB,
Ha KoTophIXx Hamucanbl OykBel O, O, O, M, JI, T, K nonxyuurcs cioBo «MO-
JIOTOK»?

5. B mudt 9-s3taxknoro noma BXoasT 4yeTsipe yenoBeka. KakoBa BeposT-
HOCTb TOT'O, YTO OHH BBIMIYT: @) Ha Pa3HbIX 3Ta)kax; 0) Ha OHOM 3Taxe?

6. Cpean 25 cTyneHTOB, U3 KOTOPHIX 15 IEBYyIIEK, pa3bIrPhIBAIOTCS Ye-
ThIpe OMJIeTa B KMHO, IPUYEM KAXKIbIiI MOXET BBIMTPATh TOJIBKO OJIUH OWIJIET.
KakoBa BeposITHOCTh TOTO, YTO Cpelld oOiajaTeNiel OmieTa OKaxyTcs: a) ye-
THIPE FOHOLIM; 0) TP AEBYIIKHU U OUH FOHOIIA?

/. B marazune umerorca 30 teneBu3opoB, npuueM 20 U3 HUX UMIIOPT-
HbIX. HaliTu BEpOATHOCTH TOTO, UTO CPEAU 5 MPOJAHHBIX B TCUCHUE JIHS TEJe-
BU30POB OKa)keTcsl 0ojiee 3 UMIMOPTHBIX TEJIEBU30POB, MpeAnoaras, 4ro Be-
POSATHOCTH MOKYIKH TEJIEBU30POB Pa3HbIX MapOK OJUHAKOBBI.

8. HaiiTu BeposSITHOCTB TOTO, YTO TOUKa, OpOLIECHHAs! HayJjauy B KBaJpar
co cTopoHoi1 10 cM, momnajer Takxe B KpyT, BHIUCAHHBIA B 3TOT KBaJparT.

9. IIpu cTpenbbe M3 BUHTOBKM OTHOCHUTEIbHAs 4YacTOTa IOMAJaHUs B
1enab okaszanach paBHou 0,85. HaliTu ymcio momagaHui, €CiM BCETro OBLIO
npou3BeAeHoO 120 BBICTPENOB.

10. B maptuu u3 100 neraneil oTaen TEXHUYECKOTO KOHTPOJS OOHapy-
KWJI 5 HECTAaHIAPTHBIX AeTaiel. UeMy paBHAa OTHOCHUTENbHAsI 4acTOTa I0sIB-
JIEHWS HECTAaHAAPTHBIX AeTanei?

11. B marasune umerotcs 10 TeneBU30pOB, U3 KOTOPHIX 2 HEHUCIPABHBIX.
HaiiTu BEposSITHOCTB TOT0, YTO CPEIM HAyTaJl B3AThIX 3 TEJIEBU30POB OYIET XO-
Ts1 OBl OJTUH HEUCIIPABHBIM.

12. bpormieno nBe urpaiabHbie KOCTH. HaliT BEpOSATHOCTH TOTO, YTO BhI-
masja XoTs Obl OJTHa IIeCTepKa.

13. B xopoOke 12 kapanpaiieii, 5 U3 HUX MPOCTbIE, OCTAJIbHbIC I[BET-
Hble. 3 KOpoOKU IBaXkIpl OepyT MO OAHOMY KapaHJally, He BO3BpaIias ux
oOpatHo. HaiiTu BepOSITHOCTH TOTO, YTO BO BTOPOM pa3 W3 KOPOOKH OCTAIU
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I[BETHOM KapaHJalll, €CJIU NEPBbIA pa3 ObLI U3BJICUEH, a) MPOCTON; O) I[BETHOMU
KapaHzarl.

14. BeposTHOCTb TOTO, YTO CTYAEHT CAACT 3K3aMEH N0 3KOHOMHUYECKOM
Teopuu, paBHa 0,8; mo matemaruke — 0,7; mo nyxoBHOH KyasType — 0,9. Halitu
BEPOATHOCTH TOTO, YTO CTYJEHTOM OYyIyT CIaHBI: a) TOJBKO K3aMEH MO Ma-
TeMaTuKe; 0) TOJBKO OJIMH PK3aMEH; B) MO KpailHel Mepe JiBa IK3aMEHa; T') XO-
Ts OBl OZJMH DK3aMEH.

15. U3 monHOM KOj01bI KapT (52 11cTa) OJHOBPEMEHHO BHIHUMAIOT Ye-
ThIpe KapThl. HaillT BEpOATHOCTH TOTO, YTO CPEAM ITUX YETHIPEX KapT OyJeT
X0Ts1 Obl 01Ha OYOHOBAsI HUIM OJTHA YEepPBOBas KapTa.

16. HaiiTu BEpOATHOCTh MOpAXKEHUS EJH MPHU 3aIMOBON CTpesb0e Tpe-
MsI OpYAMSIMH, €CIIM BEPOATHOCTH MOPaXEHUS Lieau opyausamu paseel 0,9, 0,8
u0,7.

17. BepossTHOCTh 0OOCIIy>)KMBaHUsI KJIMEHTAa OJHUM OIEPALlMOHUCTOM B
O0anke paBHa 0,6. Kakoe MUHMMAaIbHOE YUCIIO OMEPALIMOHUCTOB JOJKHO pado-
TaTh B 0aHKe, YTOObI BEPOATHOCTh OOCIY)KMBaHUSl KJIMEHTa OblIa HE MEHee
0,957

18. Ha aBT03aBO/A MOCTYMArOT ABUTATEIN OT TPEX MOTOPHBIX 3aBOJIOB.
Ot nepBoro 3aBoja noctynwio 10 nBurareneu, OT BTOPOTO — 6 U OT TPETHETO
— 4 neuratensa. BepostHocTH 06€30TKa3HONW pabOThI 3TUX JBUraTesiel B Teye-
HUe rapaHtuiiHoro cpoka cocrtasisieT 90%, 80% u 70% cOOTBETCTBEHHO.
Haiit BeposSITHOCTH TOTO, YTO, @) YCTAHOBJICHHBIN HAa MAIlIMHE JBUTATENb OY-
neT padoTath 0e3 neeKToB B TEUCHHE rapaHTHITHOTO cpoka; 0) mpopaboTraB-
muii 6e3 nedekra BUraTtesb M3roTOBJIEH Ha BTOPOM 3aBOJIE; HA TPEThEM 3a-
BOZE?

19. /IBa cTpenka HE3aBHCHMO JIPYT OT APYyra CTPENSIOT MO OJHOW MU-
IIEHH, JeNlas KaXIbli 0 OJHOMY BBICTpeny. BepoATHOCTh monagaHus B MH-
1IeHb NepBbIM cTpesikoM pasHa 0,8, BTopsiM — 0,6. Tlocie cTpenbObl B Muliie-
HU OOHapy>keHa oJiHa npoOouHa. HaliTu BEpOSATHOCTH TOTO, UTO LEIb OpaXkKe-
Ha NIEPBBIM CTPEIKOM; BTOPBIM CTPEIIKOM.

20. CTyneHT 3HaeT OTBEThl Ha 15 3K3aMeHalnMoHHBIX OuieToB u3 20. B
KAaKOM CJIy4ae OH UMeeT OOJIbIIYIO0 BEPOSATHOCTh CAATh AK3aMEH: €CIIM OH UIET
CAaBaTh MNEPBHIM WU BTOPHIM?

Crnyudaiinas BenmnurHa X 3a7aHa GyHKIMEH pacipeieeHus:

0 npu x<-Z
F(x) =1c@sin(x)+1) npu —%<x£—
1 npu x>—

TpeOyeTcsi: a) HATH MIOTHOCTh BEPOSATHOCTH, KOIP(GUUUEHT C U MOCTPOUTH
rpaduKu COOTBETCTBYIOIIMX (YHKIMN; 0) HAWNTH MAaTEeMaTUUYECKOE OXKUIAHUE U JHC-
HEePCUIO0 CITy4yailHON BEJIMYMHBI X ; B) ONPEACTUTh BEPOITHOCTD TOTO, UTO CIy4aiHas

T
BCJIIMYMHA IIOIIAJICT B MPOMEKYTOK [0, Z} .
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21. 3amana HempephIBHAs CiydailHas BeIMYMHA X CBOEH IUIOTHOCTBIO

pacrpeaeacHus p(x) -
A-cos(2x) npu —%Sxﬁ%
p(X) = -
0 npu x| >—
pu x> 7

Tpebyetcs: a) onpeaenuTh KOAPPUIIUEHT A U MOCTPOUTH IrpaduK MIOTHOCTH
pacrnpenenenus; 0) HaUTH (DYHKIUIO pacrpejieiiCHUus U MOCTPOUTh €€ TIpaduK; B)
OTIPEICTUTh MaTEMaTHUECKOE OKHUIaHUE U TUCTICPCHUIO CITYYaHON BETMYMHBI X ; T)
OTPEIEIUTh BEPOSITHOCTh TOTO, YTO Cly4yalHas BeIMYMHA X TMOMAJET B MHTEPBaI

57
6

22. Mara3uH Ipou3BOJUT MPOJAaXy MYKCKHMX KOCTIOMOB. [lo gaHHBIM
CTaTUCTHKH, paclpesieJIeHue Mo pa3MepaM SIBJISI€TCS HOPMaJIbHBIM C MaTeMa-
TUYECKUM OXKUJIAHHEM MU CPEJIHHM KBaJIpPATHUYECKUM OTKJIOHEHUEM, COOTBET-
CTBEHHO paBHbIMHU 50 U 2, HATH: a) BBIPAXKEHHUE TUIOTHOCTH BEPOSITHOCTU U
(GyHKUMM pacnpenesieHus Ui pa3MepoB KOCTIOMOB; 0) J0JM KOCTIOMOB 48 —
50 pa3mepoB, KOTOPbIE HYKHO MPETYCMOTPETH B 001IEM 00BEME peaTn3aluu;
B) cOpMYJIMPOBATH MPABWIO «TPEX CUTM» IS JAHHOM ClIydyalHOW BEIUYU-
HBI.

23. Iloe3n coctout u3 100 BaroHoB. Macca KakJIoro BaroHa — clryJai-
Hasl BEJIMYMHA, PACHpPEEICHHAs 10 HOPMAJIbHOMY 3aKOHY C MAaTEMaTHYECKUM
OKHJaHue 65 T. U CpeIHUM KBaJpPATHYHBIM OTKJIOHEHHWEM 0,9 T. JIokoMOTHB
MOXET BE3TH COCTaB Maccoil He Ooisiee 6530 T., B IPOTUBHOM cliydae HE00XO0-
JVMO TPULEIIATH BTOPOM JJOKOMOTUB. HallTh BEPOATHOCTH TOTO, YTO BTOPOM
JIOKOMOTHUB HE MOTpeOyeTcs.

24. Ilycts urpanpHasi KOCTh mopOpaceiBaeTcs 15 pa3. Haiitu nHamBepo-
ATHEHUIIIEE YKUCIIO MOSIBIICHUIN ECTEPKU U BEPOSTHOCTH 3TOTO YUCIIA.

25. CKOJbKO pa3 HEOOXOAMMO MOAOPOCUTH UTPaJbHYIO KOCTh, YTOOBI
HaMBEPOSATHEHIIIEE YUCIIO MOSIBASHUM IeCTepKH paBHsIoCch 10.

26. B cpenneM 5% nmoTepelHbIX OUIIETOB SIBIISICTCS BHIMTPHIIHBEIME. Ka-
KOBa BEPOSITHOCTh, YTO Cpelu KyIJIeHHBIX 10 OMJIETOB OKa)KyTCsI BBHIUTPHILLI-
HBIMH, @) OT JABYX JI0 Y€ThIpeX; 0) HE MEHBIIE JABYX; B) HauOOJIee BEPOSTHOE
YHCJIO BBIUTPBIIIHBIX OUIIETOB?

27. B mopty Kaxable CyTKH C BepOsSTHOCTBIO 20% MOXXET MOSBUTHCS
OJIHO OOJIbILIErPY3HOE CYHO. BeposTHOCTh mosBIEeHUS 0oJjiee OHOTO Cy/IHA B
TEYEHUE CYTOK MpeHeOpexxutenbHo Mana. KakoBa BEpOSITHOCTH TOro, 4TO 3a
CEHTSIOpb MECSI] MOPT MOCETAT HE 0oJiee YEThIPEX CYI0B?

28. Ha dakynprere By3a obyuaercs 1825 crynentoB. KakoBa BeposiT-
HOCTb, YTO MEPBOE CEHTAOPS SABISIETCS JHEM POXKIEHUS OJJHOBPEMEHHO Tpex
CTYJIEHTOB ATOT0 (aKyynbreTa?

37



29. Kaamunara B mymy ropoga N mommepxkuBator 80% HaceneHus. B
KaKUX Mpe/iesiax C BEPOATHOCTHIO 95% HaxXoauTCs 4MCIO MPOroJ0COBABIINX
«3a» Ha BBIOOpAx KaHauAaTa, €CII Yruciio n3ouparenei pasao 1 5000007?

30. BeposiTHOCTB TOTO, 4TO JA€TaNb CTaHAapTHA, paBHa 0,9. Haiitu: a) ¢
BeposITHOCTBIO 0,9545 rpaHuipl (CUMMETPUYHBIE OTHOCUTEIBHO BEPOSTHO-
CTH), B KOTOPBIX 3aKJIIOUYE€HA J0Js1 CTAaHJAPTHBIX cpeau npoBepeHHbix 900 me-
Tajeil; 0) BEepOSITHOCTh TOTO, YTO JOJS HECTaHAAPTHBIX JETale cpeau HHUX
3aKiroueHa B npeaenax ot 0,08 1o 0,117

31. BeposTHOCTH TOTO, YTO AWJIEP, TOPTYIOMIMM IEHHBIMH OymaraMu,
npojact ux, pasHa 0,7. CKoOJIbKO AOKHO OBITh IEHHBIX OyMar, 4ToObl MOKHO
OBLJIO YTBEPKJATh C BEpOSATHOCTHIO (0,996, 4TO 10 MPOJAHHBIX CPEAN HUX
otkinonurcs ot 0,7 He 6oiee, ueM Ha 0,04 1o aOcoNOTHOM BeauunHE?

32. 3ak0oH pachpeneseHusT BEPOSATHOCTEH TUCKPETHOW ABYMEPHOH CIy-
YaWHOM BEJIUYHUHBI 3aaH TaOIULIEH:

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

Ha¥iTi: 3akoHBI pacnpeiesieHrs: BEpOSITHOCTEH KOMIIOHEHT X U Y; MaTeMaTH-
yeckue oxuganus M(X), M(Y); mucniepcun D(X), D(Y) u cpennue kBaapaTudecKue

orknoHenus a(X), o(Y) xoMmnoHeHr.
33. Haiitu yclioBHBIN 3aKOH paclpesieieHUs] U yCIOBHOE MaTeMaTH4e-
CKO€ OKHJaHue cocTaBiisitoniel Y mpu X= X;=1 mjis IUCKpETHON ABYMEpPHOMN
CJIy4aitHOM BEJIMYWHBI, 3aJaHHON TAOJIUIICH:

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

34. 3akoH pacmpeneneHuss BEpPOSITHOCTEH JUCKPETHOW ABYMEPHOU CITy-
YallHOW 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: xoBapuamuio; ko3hOUIIMEHT KOPPEAIUU; MPIMYI0 CPEIHEKBaIpaTH-
yeckoi perpeccun Y Ha X.
35. CpegHee KBapaTHUECKOE OTKIIOHEHHE Kaxkaoun u3 2500 He3aBHCH-
MBIX CJIy4alHBIX BEJIUYUH HE MPEBOCXOAUT 3. OLIEHUTH BEPOSTHOCTH TOTO, YTO
a0COIOTHAS BETWYMHA OTKJIOHEHHSI CPEIHETO apu(METHUECKOrOo ITHX CIIy-
YalHBIX BEJIMYUH OT CPEIHETr0 apu(PpMETUUECKOTO MX MATEeMaTUYECKUX OXKH-
Jnanuil He npesocxoaut 0,3.
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36. CKOJbKO HaI0 MPOBECTH M3MEPEHUN JAaHHOW BEIMYWHBI, YTOOBI C
BEPOSATHOCTHIO HE MeHee 0,95 rapaHTupoBaTh OTKIOHEHHE CpeaHeil apudme-
TUYECKOM ATUX U3MEPEHUI OT UCTUHHOIO 3HAUYCHUSI BETUUYUHBI HE OoJiee, YeM
Ha | (M0 aOCOMOTHON BEIMYUHE), €CITU CpeaHee KBAAPATUUECKOe OTKIIOHECHUE
KaXXJI0T0 U3 U3MEPEHUN HE MPEBOCXOIUT 5.

37. CyTtouyHasi mOTpeOHOCTh 3JIEKTPOIHEPTUU B HACEJICHHOM ITYHKTE SIB-
JSIeTCS Cy4yalHOM BEJIMYMHOM, MaTEMaTHYECKOE OKUJIAaHWE KOTOPOW pPaBHO
3000 xBt/uac, a nucnepcusi coctaBisgeT 2500. OneHUTh BEPOSTHOCTH TOTO,
4TO B OJIMKANIIME CYTKH PAcXo/ JIEKTPOIHEPTUU B ATOM HACEJICHHOM ITyHKTE
oynet ot 2500 no 3500 kBTt/uac.

38. C nmomoripio HepaBeHCTBAa YeObIlieBa OLIEHUTh BEPOSTHOCTH TOTO,
YTO pa3HUIlA MEXAY YHUCIOM YCIEXOB B ATUX UCHBITAHUSIX U CPETHUM YHUCIOM
yCIeX0B He npeBbIcHT 20.

39. B npoaykiuu 1iexa JAeTanyd OTIIMYHOTO KadecTBa cocTaBISIOT 50%.
Heranu ykianeiBatorcst B kopoOku mo 200 mr. B kaxkmgoil. KakoBa BeposT-
HOCTh TOTO, YTO YHUCJIO JIeTajel OTIMYHOrO KauyecTBa B KOPOOKE OTIUYATHCS
oT 100 He Oostee, uem Ha 57?

40. meetcs BbIOOpKA 3HAUCHUH ClTydaiiHOM BenmuuuHbl X: 2, 6, 12, 6, 6,
2,6,12,12,6,6,6,12,12,6, 12, 2, 6, 12, 6 (n=20). Haittu: 1) pacupenencuue
OTHOCUTEJIBHBIX YaCTOT; 2) IMIUPUUECKYIO (PYHKIIMIO paclpeeseHuss U Io-
CTpPOUTH €€ Tpaduk; 3) TOCTPOUTH MOJUTOH OTHOCUTEIIBHBIX YaCTOT.

B pesynprare 10 HE3aBUCHUMBIX HW3MEPEHWH HEKOTOPOM CIIydallHOW BEJIMYMHBI X,
BBITIOJTHEHHBIX C OJJMHAKOBOW TOYHOCTBIO, MOYUYCHBI OIBITHBIC JAaHHBIC, PUBEICH-
HbIE B TaOJIUIIE.

X1 X2 X3 X4 Xs X X7 Xsg X X10
1,9 1,8 2,0 2,1 1,7 2,3 2,0 2,1 1,8 19

IIpeanonaras, 4To pe3yJbTaThl U3MEPEHUN MOJUYMHEHBI HOPMAIILHOMY 3aKOHY
pacnpeeneHusl BEpOsTHOCTEN, OLIEHUTh UCTUHHOE 3Ha4YeHHe X IpH MOMOUIU J0BeE-
PUTENBHOIO MHTEPBAJIA, OKPBIBAIOIIETO UCTUHHOE 3HAYEHUE BEIWYUHBI X C J0Be-
pUTENBHON BEpOATHOCTHIO 0,95.

41. Otnen TeXHUYECKOTo KOHTposiss mpoBepun n = 500 mnapruii
OJIHOTUIHBIX U3JIEJIUN U YCTAaHOBUJ, YTO YUCIO X HECTaHJAPTHBIX JETaled B
OJIHOM TapTUU HMEET OHMIIMPUYECKOE paclpesielieHne, NPUBEACHHOE B
TalOIuIE.

Xi 0 1 2 3 4 3)
n; 50 45 35 14 4 2
X— YHUCII0O HECTAaHAAPTHBIX H3JCIUM B OAHOW MAPTUHU, N — KOJHUYECTBO MAPTHM,
CoAEpKAIIMX X HECTAHAPTHBIX U3ACITUM.

TpeOyetcs mpu ypoBHe 3HaunMoctu @ = 0,05 mpoBepuTh TUTIOTE3Y O TOM, YTO
ciyyaiiHas BenuunHa X (YKCIIO HECTAHJAPTHBIX W3JeIUA B OJHOW IapTHH)
pacnpeneneHa o 3akony Ilyaccona.
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Bonpocs! a4 3a4era
Bomnpocs! A1J1s1 npoBepKH YPOBHA 00yUE€HHOCTH

«3HATDb»

1 Kypc

1. Omnpenenenre mpou3BogHON QyHKIMH. ['eomeTpuueckuii u pusnueckuii
CMBICJI IPOU3BOJHOM.

2. [MpaBuna auddepennupoBanns M TadnMIa TPOU3BOAHBIX OCHOBHBIX
3JIEMEHTapHBIX (QYHKIUH.

3. [TpousBoaHast 0OpaTHON U CIIOKHOUW (hYyHKITHH.

4. [TpousBogHas GYHKIMH, 3aJaHHON MapaMeTPUUECKH.

S. Huddepenuuan GpyHKIUN, €T0 T€OMETPUUECCKUN U (PU3NYECKUNA CMBICIL.
HNuBapuanTHOCTH (hopMbI TIEpBOTO AuddepeHImana.

6. [TpousBoanHbie U AU PepeHuanbl BBICIMX TOPSAIKOB.

7. [IpaBuio Jlonurars.

8. ®opwmyna Teimnopa.

9 MonoToHHbIe QyHKIIUH. TeopemMbl 0 MOHOTOHHBIX Ha MHTEpBae PyHK-
ITUSX.

10. Oxcrpemymbl pyHkunn. HeoOXxoaumbie yCIoBuUs IKCTpEMyMa.

11.  BbInyKka0CTh U BOTHYTOCTb rpaduka pyHkuuu. Touku neperuoda.

12. ACHUMITOTHI KPUBBIX.

13.  OO6mas cxema nccinenoBanus GyHKIIMN U TTIOCTPOSHUE e¢ TpaduKa.

14.  TlepBooOpazHas pyukiuu. HeonpeaenéHnupiit MHTErpas, ero CBOMCTRA.

15. HemnocpenctBenHoe unTerpupoBanue. MiHTerpupoBanue moicTaHOBKOM.

16. HuTerpupoBaHue MO YACTSIM.

17. HWurerpupoBaHue MPOCTEUIITUX PAIMOHAIBHBIX IPOOEH.

18. HurerpupoBaHue palMOHATBHBIX (PYHKIUI MyTEM pa3IoKEeHHs Ha TPO-
cTemme apoou.

19. HurerpupoBaHue paroOHATbHBIX (QYHKIIHIMA.

20. HaTerpupoBaHUe TPUTOHOMETPHUECKHUX (QYHKITHI.

21. HWHrerpupoBaHue HppaLMOHAIBHBIX (DYHKIMI C MOMOUIBIO TPUTOHO-
METPUYECKUX TTOACTAaHOBOK.

22.  OnpenenéHHbI MHTErpai, KaK Mpeaea MHTErpalbHOil cyMMbl. OCHOB-
HbI€ CBOMCTBA OINpPEACIEHHOTO UHTErpaa.

23. IlpousBojHas WHTErpajia Mo NMEepeMEHHOMY BepxHemy mpezaerny. dop-
myna Hetotona-JleitOunua. Beruncnenue onpeaenéHHOro HHTErpaia

24. HecoOctBennnie uaterpaisl [ u Il pona.

25. @OyHKUMU HECKOJBKUX MEPEMEHHBIX, 00JacTh OMpPEEICHHUs, CIIOCOOBI
3ananus. [Ipenen pyukmuu B Touke. HempepsIBHOCTS.

26. YactHple TpHpalnieHUss W YaCTHBIC MPOW3BOAHBIC. [ eoMeTpudecKuit
CMBICJT YaCTHBIX MPOU3BOAHBIX (DYHKIMHU ABYX MEPEMEHHBIX.

27. llomnoe mpupamenue u nonuelid nuddepennuan. Kacarenpnas mioc-
KOCTb U HOPMaJIb K MOBEPXHOCTH.

28. T'eoMmerpuueckuii cMbICI MoJaHOTO nuddepeHnnana GyHKIMN ABYX Te-
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PEMEHHBIX.

29. YactHble npou3BoAHbIE U MU depeHIHanbl BHICIINX TOPsAKoB. Teope-
Ma O HEe3aBHCUMOCTH YaCTHBIX MPOU3BOAHBIX OT MOpsAIKa TuddepeHIIMPOBAHHUS.

30. Dxkcrpemymbl (GYHKIIUA HECKOJBKUX TIepeMeHHBIX. Heobxoammbie
ycnoBusi. DopMynrpoBKa JOCTATOYHBIX YCIOBHA.

31.  VYcnomubIii 3kcTpemMyM. MeTon MHOXUTENeH Jlarpanka.

32. IlpowsBojHas MO HANpPABICHUIO W TPAAWCHT, X CBsI3b. [ 'eomerpude-
CKUH CMBICT TpaJIieHTA.

33.  JIBoiiHbIe MHTErpasibl: UX CBOMCTRA.

34. TpoiiHbIe MHTETPAJIBI: UX CBOMCTBA.

35. 3aMeHa nepeMEeHHBIX B TPOMHBIX UHTETpaJIax.

36. T'eomeTpuueckue NMPUIOKEHUS KPATHBIX UHTETPAJIOB.

37. DuzmYecKre MPWIOKEHUS KPAaTHBIX HHTETPAJIOB.

2 Kypc

1. 3agauu, npuBoAsIIME K OOBIKHOBEHHBIM U] PEpeHIINAIbHBIM YpaB-
HEHUSIM.

2. O6bikHOBEHHBIE MU hepeHInanbHbIe YpaBHEHUs (OCHOBHBIC TOHS-
TUS U OIPEJIETICHU).

3. 3agavya Komm mis nuddepeHImaibHOT0 ypaBHEHUS IEPBOTO TOPSIA-
ka. TeopeMa CylecTBOBaHMS U €IMHCTBEHHOCTH pelieHus 3aaaun Komm (6e3
JIOKQ3aTeIbCTRA).

4. Tlonsite 06 o0I1IEM, YaCTHOM M 0COOOM pelieHus X auddepeHInanb-
HBIX YPABHECHUM.

5. OCHOBHBIE KJIACCHl YpaBHEHUI MEPBOro MOPSAJKA, HUHTEIPUPYEMBIC B
KBaJipaTypax. YpaBHEHUS C pa3IesSOUIMMUCS TEPEMEHHBIMHU.

6. OcHOBHBIE KJIaCChl YpaBHEHHI MEPBOro MOPSAIKA, HHTEITPUPYEMBIC B
kBaspatypax. OnHopoausle nuddepeHuanbHbe ypaBHEHMS.

7. OCHOBHBIE KJIaCChl YpaBHEHHI MEPBOro MOPSAIKa, HUHTETPUPYEMBIC B
KkBajpatypax. JIluneitnsie quddepeHnnanbHbie ypaBHEHUSI.

8. OcHOBHBIC KJIACCHI YpaBHEHHUI MEPBOTO MOPSAIKA, HHTETPUPYEMBIC B
KBaJparypax. YpaBHeHUs bepHyiu.

9. OcHOBHBIC KJIACCHI YpaBHEHHI TMEPBOTO MOPSAIKA, HHTETPUPYEMBIC B
KBaJpaTypax. YpaBHEHUS B MOJHbBIX TU]PepeHiranax.

10. InddepenuuanbHble ypaBHEHHs BBICHIMX HNOPSAAKOB. 3anavya Komm.
Teopema cyIiecTBOBaHUS U €IMHCTBEHHOCTH peleHus 3aaaun Komm.

11. YpaBHeHus, 1OMyCKAOIIKE IOHUKEHUE TIOPSIKA.

12. JIuneitapie nuddepennuansupie ypaBHeHus. [loHsITHE OTHOPOTHOTO
¥ HEOJHOPOHOTO YPaBHEHHUS.

13. JIuneitapie ogHOpoaHbIe MU PepeHnranbabie ypaBHeHuss. Cuctema
dbyHnaMmenTanbHbIX pemeHuit. O01iee pemeHue.

14. Jluneiinple OMHOPOAHBIE YPABHEHUS C MOCTOSTHHBIMU KO3 (ULIMEH-
TaMHU.

15. JIuneiinple HeomHOPOAHBIE A depeHInanbHbIe ypaBHEeHUs. Teo-
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pema o CTPYKType OOIIETo pEeIIeHHUS.

16. Meton Jlarpanxa Bapuariii MPOU3BOJIBHBIX TOCTOSTHHBIX.

17. JIuneitHpIe HEOTHOPOIHBIC YPABHEHUS C MOCTOSTHHBIMH KO3 hUTIH-
CHTAMHU.

18. YpaBHeHus ¢ MpaBoil YaCThIO CHIEIHATIBHOTO BU/IA.

19. HopmanbHbIE CHCTEMBI JUHEHWHBIX OJHOPOIHBIX muddepeHmnanb-
HBIX YPaBHEHHM € MOCTOSHHBIMU Ko3duinmentamu. CTpykTypa oOuIero pe-
HICHUS.

20. Pemienue cuctembl JUHEHWHBIX OJHOPOAHBIX JAUbdepeHITnaTIbHbBIX
ypaBHEHUH B cliyyae ACHCTBUTENBHBIX PA3IMYHBIX KOPHEH XapakTepUCTHYe-
CKOT'O ypaBHEHHUSI.

21. Yucnoseie psanbl. CxoauMocTs U cymma psna. Heobxomaumoe ycio-
BHE€ CXOJANMOCTH.

22. JICHCTBUSA CO CXOASAIIMMHUCS PSITaMH.

23. UHCTTOBBIC PSAIBI C TTOJOKUTETHHBIMH YJICHAMH.

24. JloctaTo4HbIe TPU3HAKU cXoauMocTH. [Ipu3Haku cpaBHEHUS.

25. Jloctatounsle mpu3Haku cxoaumoct. [Ipusnak JlamamoGepa.

26. JlocTaTrouHble TpU3HAKK CXOAMMOCTH. PanukanpHbni npusHak Ko-
TITH.

27. JloctaTouyHble TPU3HAKU CXOJUMOCTH. WHTerpanbHbli NpU3HAK
Komm.

28. 3HaKonepeMEeHHbBIC PSIbIL.

29. AGcoIIOTHAs M YCIOBHAs! CXOJUMOCTH.

30. 3nakouepenyronuecs psabl. [Ipusnak Jleionuna.

31. OynkunoHambHbIe psabl. O0IaCTh CXOAUMOCTH.

32. [lonsatue paBHOMEpHOU cxoauMocTH. Teopema Beliepmrpacca.

33. CBoiicTBa paBHOMEPHO CXOASIINXCS PSIOB.

34. Crenennsie psaasl. Teopema Abens. Pagunyc cxoaumocTH.

35. OcHOBHBIE CBOWCTBA CTETICHHBIX PSAOB.

36. Psan ®ypoe. Paznoxxenue B psan Oypobe.

37. ®opMyIUPOBKA YCIOBUN Pa3I0KUMOCTH B TOUKE.

38. YcnoBue paBHOMEPHON CXOIUMOCTH.

39. Psaapt @ypre mist PyHKIUH C TPOU3BOJIBHBIM TIEPEXOIO0M.

40. Psaapt @ypbe 1151 YETHBIX U HEUETHBIX (DYHKITHIA.

41. Unterpan @ypsoe.

42. TIpeobpazoBanue dypne, €ro CBOMCTBA U MPUMEHECHHE.

43. KpuBoJIMHEWHBIE HHTETPAJIBI IEPBOTO M BTOPOTO POjia, UX CBOMCTBA
Y BBIYHCIICHUE.

44. T'eomeTpuueckre U PU3NYECKHUE MPUIIOKEHUS.

45. CBs3p MEXKIy KPHBOJWHECHHBIMH HHTETPAJIAMH TEPBOTO M BTOPOTO
pona.

46. OpueHTUPOBaHHBIE U HEOPUEHTUPOBAHHBIE TTOBEPXHOCTH.

47. TIoTOK BEKTOPHOIO TMOJISI Yepe3 OPUEHTHUPOBAHHYIO MOBEPXHOCTB:
ero coiicTBa u pusnueckuit cMpica. opmyra Octporpajckoro - ["aycca.
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Bonpocs! pist npoBepku ypoBHsi 00yueHHOcTH «Y METD»

1 Kypc

1. Beruucnenue npous3BOIHON (PYHKIIMU MO OMPEIEICHUI0O U C TIOMOIIBIO
TIPaBUJI ¥ TAOIUITHI TPOW3BOHBIX.

2. CocTaBiieHHE ypaBHEHUS M IMMOCTPOCHHUE KAacaTeIbHON M HOPMaJId K T'pa-
buKy QyHKIIHH.

3. I[IpencraBnenne CAOKHOW (YHKIMM B BUIE KOMIIO3HMIIMH OCHOBHBIX
3JIEMEHTapHBIX (QYHKIUH.

4. BpruuclieHue MPOU3BOAHBIX CIOXKHBIX (DYHKIIHM.

5. Beruucnenue auddepenimana GyHKIUU.

6. Beruncnenue npou3BoHbIX U JU((PEepeHIInanoB BEICIIUX MOPSIKOB.

7. IlpencraBnenue QyHKIUHA ¢ moMonisio dhopmyisl Teinopa.

8. OnpeneneHne MOHOTOHHBIC (DYHKITHH.

9. HaxoxxneHnue s3KkCTpeMyMOB (hyHKIIHH.

10. Beruncnenne HamOOJBIIETO M HAWMEHBIIETO 3HAYeHUNW (PYHKIMM Ha
OTpE3Ke.

11. Onpenenenue BeIMYKIOCTh rpaduka GpyHkuuu. Haxoxxaenue Touek me-
peruoa.

12. HaxoxaeHue aCUMITOT KPUBBIX.

13. HaxoxaeHue nmpou3BOAHON BEKTOPHOU QYHKIIUS CKAJISIPHOTO apTyMeH-
Ta.

14. Onpenenenve MPUHAAICKHOCTH TOYKA KPUBOM, 3aIaHHON TTapamMeTpu-
YECKH.

15. BrrunciieHne npou3BOJHOM MapaMeTpruiecko PyHKITUY.

16. ITpumenenue norapudmudeckoro audhepeHIupoBaHus.

17. UccnenoBanue PyHKIIMU U TOCTPOCHUE €€ TpaduKa.

18. BrrunciieHne nHTErpaia HelmoCPEICTBEHHBIM HHTETPUPOBAHUEM.

19. Brrunciienue uHTErpasia moJacTaHOBKOM.

20. Beruncienne nHTErpaia mo yacTsm.

21. Boluncienue UHTerpaia oT NpOCTEHIINX PAlMOHAIBHBIX IPOOEH.

22. BeruuciieHre MHTErpaia OT palioOHaIbHBIX (QYHKIUN MyTEM pasyioxkKe-
HUS Ha TPOCTEUIIe TpoOH.

23. Boluncienue UHTerpaia oT paluoHaIbHbIX (QYHKIIHMM.

24. BrrauciieHue MHTErpajia OT TPUTOHOMETPUUYECKUX (QyHKIIHIA.

25. Beruucnenne WHTErpajga OT HPPAMOHAIBHBIX (PYHKIUH C MOMOIIBIO
TPUTOHOMETPUUECKHUX MOACTAHOBOK.

26. Beruucienue onpeaenéHHOro HHTerpana

27. Beruucnenne HecoOcTBeHHBIX nHTErpasnioB I u 11 pona.

28. [Ipunoxenus ONpeAeNéHHOrO0 HWHTETpaja K BBIUMCICHHUIO TUIOIAICH
TI0CKUX puryp.

29. [lpunoxeHus ompenenéHHOr0 WHTETpajia K BBIYHCICHUIO JIUH JIyT
KPHUBBIX.
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30. [Ipunoxkenus onpenenéHHOTO WHTErpaja K BRIYUCICHUIO 00BEMOB TEJ
¥ TUIOIAJICH TOBEPXHOCTEN BpAIICHUS.

31. Haxoxxnenue obmactu ompenencHus (QYHKIUH HECKOIBKHUX IEePEMEH-
HBIX.

32. Beruncnenue npenen QyHKINHU HECKOJIBKIX MEPEMEHHBIX B TOUKE.

33. HUccnenoBanue PyHKINN HECKOJIBKIX MEPEMEHHBIX HA HETPEPHIBHOCTD.

34. BeraucieHne YaCTHBIX MPUPANEHUH U YaCTHBIX MTPOU3BOTHBIX.

35. IlocTpoeHne KacaTeNbHOM MIIOCKOCTH U HOPMAJIH K TIOBEPXHOCTH.

36. IIpubnmxE€HHBIC BBIYUCICHUS C TOMOIIBIO TTOTHOTO AuddepeHiuaia.

37. BeraucneHne 4acTHBIX POU3BOAHBIX U AU PEpeHITNATOB BBICIIUX IO~
PSIIKOB.

38. HUccnenoBanue pyHKINN HECKOJIBKUX NEPEMEHHBIX Ha SKCTPEMYM.

39. HaxoxneHnne yciaoBHOTO 3KcTpeMyM. [IpuMmeHeHne meTosna MHOMXKHUTE-
neu Jlarpanxa.

40. Beruncnenue mpou3BOIHAS MO HAMIPABJICHUIO U TPAJHCHTA.

41. JIBoiiHbIC MHTETPAJIBI: BEIYUCIICHUE B IEKAPTOBBIX KOOPIUHATAX.

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

43. TpoliHble MHTETPANIbI: BBIYUCICHNUE B JCKAPTOBBIX KOOPAMHATAX.

44, 3aMeHa TIEpEeMEHHBIX B TPOMHBIX MHTETpAJIaX: MEePeXo]i OT ACKAPTOBBIX
KOOPJIMHAT K MWJIMHIPUUECKUM U CHEPUUECKUM.

45. I'eomeTpuuecKre MPUIOKEHUS KPATHBIX UHTETPAJIOB.

46. OuznvecKre MPUIOKEHUS KPaTHBIX WHTETPAJIOB.

2 Kypc

1. Pemmenue nuddepeHnanbHbIX YpaBHEHUN € pa3AeNSIONIMMUCS MEePEMEH-

HbIMU.

Pemenue ogHopoaHbIX U pepeHInalbHbIX YpaBHEHUH.

Pemenue nuHeitHbIX AuddepeHuaibHbIX YPaBHEHHI.

Pemenne nuddepenumanbHbiX ypaBHeHU bepHyim.

Pemenue nuddepeHumanbHbIX ypaBHEHUH B OJIHBIX TuddepeHnnanax.
Pemenne nuddepeHunanbHbIX ypaBHEHUH, TOMYCKAIOMIUX TOHMKEHHUE T10-

ok wn

pAIKa.

/. PelieHne nTUHEHHBIX OMHOPOIHBIX U PepeHInanbHbIX YpaBHEHUH.
8. Pemienrie IMHEWHBIX OJHOPOAHBIX YPABHEHUN C MOCTOSIHHBIMH KO3 hUIIH-

CHTaMU.

9. Pemienne TMHEWHBIX HEOTHOPOIHBIX YPABHEHUHN C MOCTOSIHHBIMH KO3 U-

OUCHTAMM.

10. 3anncy BekTOpHON (DOPMBI II HOPMAITBLHOM CHUCTEMBI OOBIKHOBEHHBIX

nudepeHnnanbHbIX ypaBHEHUH.

11. CtpykTypa pelieHuss HOPMaJIbHON CHUCTEMBbl OOBIKHOBEHHBIX IuddepeH-

LAAJIBHBIX YPABHEHUM.

12. Pemmienne HOpMalibHOM CHCTEMbl OOBIKHOBEHHBIX AuddepeHImaIbHbIX

ypaBHCHI/Iﬁ METOJOM HCKIIOYCHHA.
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13. PenieHne HOpMaNbHBIX CUCTEM JIMHEHHBIX OJHOPOIHBIX AuddepeHuanb-
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 XapaKTepUCTUYECKOTO YpaBHEHUSI.

15. TIpoBepka yCTOWYMBOCTH PEIICHUSI CUCTEMBI JIMHEHHBIX nuddepeHuans-
HBIX YpPaBHEHUH C MOCTOSTHHBIMHU KO3 (OUIIMEHTAMH.

16. Pemenue nUHEHHBIX YpaBHEHUW MEPBOrO MOPSIKA B YACTHBIX MPOU3BO/I-
HBIX.

17. Pemenue 3amaun Komm st TUHEHHBIX ypaBHEHUW MEpPBOrO MOPSIKA B
YaCTHBIX IPOU3BOJHBIX MeToAoM Jlamambepa.

18. Pemenue 3amaun Komm juisi JIMHEHHBIX ypaBHEHUH MEPBOrO IMOpsiKa B
YaCTHBIX MMPOU3BOJHBIX METOJOM pa3e/iCHUs TIePEMEHHBIX.

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

20. Pemenue 3agaun [upuxiie B kpyre metogoMm Dypre.

21. PenieHre pa3HOCTHBIX ypaBHEHUH MIEPBOTO M BTOPOTO MOPSIKA.

22. IIpoBepka HEOOXOANMMOTO YCIOBHS CXOAUMOCTH.

23. BreITloTHEHHE TEHCTBHIA CO CXOISAIIMMUCS PSITaAMH.

24. IlpoBepka CXOAMMOCTH YHCIIOBBIX PSIOB C MOJOXKHUTEIbHBIMU YJICHAMHU 110
IPU3HAKY CPaBHEHUS.

25. IlpoBepka CXOMMOCTH YUCIIOBBIX PSAOB C MOJOXKUTEIbHBIMU YJICHAMH IO
npu3Haky Jlamambepa.

26. IIpoBepka CXOOMMOCTH YUCIIOBBIX PSIOB C MOJOXKHUTEIbHBIMU YJICHAMH 110
panukagbHOMY npu3Haky Komm.

27. IlpoBepka CXOAMMOCTH YHCIIOBBIX PSIOB C MOJOKHUTEIFHBIMH YJICHAMH 110
UHTETpaIbHOMY Tipu3HaKy Kormru.

28. IIpoBepka CXOAMMOCTH 3HAKOTIEPEMEHHBIX PSAIOB MO Npu3HaKy JleiOHua.

29. HaxoxaeHue paanyca CXOIUMOCTH CTETICHHOTO Psa.

30. Omnpenenenne 00IaCTH CXOUMOCTH CTETICHHOTO PsIJIa.

31. Paznoxenue Qynkuuii B psia Teitnopa.

32. Briuucienue 3HaueHu QyHKIUNA ¢ TOMOILBIO CTENIEHHBIX PSIIOB.

33. Brruucienue npeesoB ¢ MOMOIIBIO CTENIEHHBIX PSIOB.

34. BeruucneHue onpeeIeHHbIX HHTETPaJIoB C MOMOIIBIO CTENEHHBIX PSIOB.

35. Paznoxenue B psag Oypre HEneprogudeckux GyHKITUAN.

36. [Ipumenenue npeodpazoBanust Dypoe.

37. Pemienre OOBIKHOBEHHBIX JHHEHHBIX TU(DPEpeHIIMATBHBIX ypaBHECHUN U
UX CUCTEM OIEPalMOHHBIM METO/IOM.

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

39. Briuucienue 1MBepreHIM BEKTOPHOTO TOJIS.

40. ITpoBepka coaeHOUAATHHOCTH TIOJIS.

41. Beruucienue padoThl CUIIOBOTO TOJIS.

42. BeruncneHue HUpKYJISaIUA BEKTOPHOTO MOJISL.
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43. OnpeneneHne poTopa BEKTOPHOTO MOJIS B AEKAPTOBBIX KOOPAUHATAX.

44. OnpeneneHue NOTEHIMAIa BEKTOPHOTO TOJISL.

45. 3anuce TpagveHTa, JUBEPreHny U POTOpa BEKTOPHOIO MOJIsi C MOMOIIBIO
oneparopa ['amunpToHAa.

Bomnpocs! ajst npoepkn ypoBHsi 00yueHHocTH «BJIAJIETD»

CTyAeHT OJKEH BJIaJIeTh HABBIKAMH PUMEHEHUSI MAaTEMATUKH, TO3BOJIIOIIMMHU
pelarh TUIOBBIE 33Ja4d MO MATEMATHKE, MPEICTAaBIECHHbIE B KOHTPOJIBHBIX pado-
tax. [Ipumeps! 3amay:

1 kypc.
dy

1. Haiitu mpon3BoiHbIC d— JAHHBIX (QYHKIUI
X

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

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

3. Haiitu d?y, eciu y = e3*,

4. Haiitu npenensl QyHKIIMM, MpUMEHssl paBuiio Jlonurais.
. 1-2sinx . COS2X

a) lim=———; 6) lim :
x-"1— \/§th x> 1— th

6 4

5. Haititu Hanbombiliee 1 HauMeHbIee 3HaueHus ¢pynknun Y = f(X) Ha

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

9x
-

6. Haifti acuMnTOTHI ¥ TOCTPOUTH TpaPuK QyHKIUHN y = 5

x?=2x+3
x+2
8. HpI/IMeHﬂﬂ HCHOCpeI[CTBeHHOG I/IHTerI/IpOBaHI/Ie BBIYUCJ/IUTD.

I(sz +7X —Z)dx.
X

/. HaifT acuMNOTOTHI ¥ MIOCTPOUTH TpaduK PyHKIIUU y =

9. Berunciuth '[x(xz +1)*"* dx.
10. Beruuciaursp Ixz sin xdx .

11. Beruuciaurte I e cos xdx .

2 2
12. BeIUUCINUTD I\/Z_X +2+x dx .

Ja—x*
dx
N=x?-2x+8

13. Beraucantse j

46



14. Beruuciaurth I % dx.
X% —5X +

dx
4sin X +3cosX+5
16. Beluucnuth  [om@gs — (UIyphl, OrPAaHUYEHHOM  JIHMHUAMU:

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

15. Beruucauts I

1

ax
17. BeuMCIIUT ONPENEIEHHBIM MHTErpAL: | — 0X
X

= — N

+00

18. Beruncnuth HECOOCTBEHHBIN MHTETPAT: J.
0

arctgx

1+ x? ax

19. BBIYHCIIHTG OTIpENeTeHHBIN HHTErpan | X Sinxdx;

O 0 | N

20. Haiitn o6nacts onpenenenus pyHkimm: U = /x> +y> —1

. 2 2 —(x2+ 2)
21. Haiitu skcTpeMyMsI QyHKIHE: © — (x“+y)Ee™ ™ -]

22. HaiiTu 4acTHYIO NMPOU3BOJHYIO BTOPOTO MOPsIKa (YHKIUU: OXay :
ey U =INI(X+Y))

23. HaiiTu 4acTHYIO NMPOU3BOAHYIO BTOPOTO TMOpPSAKAa (HYHKIUU: oxay :

2
comn =X IN(x+y)

2
24. HaiiTi yaCTHYIO MPOU3BOIHYIO TPETHETO MOpsAaKa (PyHKINU: OX"0y ,

ey Y =SIN(x+cosy)

25. Berauciuth npuOIUKEHHO \/580’02+2,032, UCXOIsl W3 3HAYEHUU

dynkum Z = /56" +y? mpu X=0, y=2.
x> x 1 1
26. [loka3zaTh, 4T0 QyHKUUA Z = > + > +——— YIOBJIETBOPSET ypaB-
y Xy

,0L ,07 X
HEHUIO X" —+ Y —=—
OX

oy

3
y

27. BouucauTh ”e”smy cos ydxdy , ecnu obnacte D — npsMOyrobHHK
D

0<x<70<y<7xl/2.
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2 a
28 Beruucnonte HOBTOpHBIﬁ HHTCTpA: I COS2 de.[ ydy .
0 0

29. BEIUNCIUTE Hyln xdxdy, ecnu obmacte D orpanwueHa IHHUSMH
D

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

In x

30. VI3MeHHTD OPSIIOK UHTETPUPOBAHHSL: j dx j f(x,y)dy.
1 0

2 Kypc
Ju¢pepeHunanbHbie yPABHEHHUSA U CHCTEMBI.
1. Pemnte mudpepenunansuoe ypaBuenue I nopsaka

xidy = (v? + xy)dx
2. Halitu oOmee pemenue (oOmui uHTErpan) auddepeHinaibHoro

YpPaBHEHUS
2 4
.-'r f— L + _}T + 2
¥ f—]
) x? X

3. Haiitu pemenue 3amaun Komm
r
v/ =L —x2, y)=0
X
4. Pemutsh uHEiHOE g depeHuranbHoe ypaBHEHNE

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

ypaBHEHUS
2xy!ll =yl
6. Hammucars npocTeiinnyto popMyiry n-ro ujieHa Mo yKa3aHHBIM YjeHaM.
1+1+1+1+1+
3 5 7 9
7. UccmemoBaTh CXOUMOCTh psijia
Piees
(n+1)3"
n=1
8. UccnenoBath psia Ha CXOAUMOCTH (aOCOJIOTHAS, YCIOBHAS)
(—1)"
(n+1)3"
n=1

9. HaiiTu 06;1aCTh CXOJIUMOCTH psiJia

o0

Z n3*(x—1)"

n=1
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10. Haiitu 3ak0H OBMKEHHS MaTEpUaTbHOW TOYKM MACChl M, €CIIU H3-
BECTHO, YTO paboTa CUJIbl, JEHCTBYIONIEH B HAMPABICHUH JABHKEHUS, IIPOIIOP-
[IMOHAJbHA MYTH OT Hayaja 3TOro ABMKEHHS (KO3(PUIMEHT MPOonopLuroHaIb-
HOCTH K).

11. Haiitu obiee pelieHrne CUCTEMBbl JIMHEHHBIX AU(depeHInaIbHbIX
ypaBHeHMil. Crenath MPOBEPKY HAMAECHHOTO PEIICHHS IMOJCTAHOBKOW B HC-
XOJITHYIO CUCTEMY YpaBHEHUM.

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

12. Paznoxuts ¢Gyukiuio f(x) B pag dypse B yKa3aHHOM HHTEpBaJe.
Brlnrcath moaydeHHbIN psi U TPU NEPBBIX WieHa pa3ioKeHus oTaenbHo. [1o-
cTpouTh rpaduxu QyHkiuu f(x) u ee npudbmwkenus. f(x) = x—1 B unrepnane

(=77) Haiitu pemenns nudepeHIaTbHOrO yPaBHEHHS, YIOBICTBOPSIOLIC-
ro 3aJlaHHBIM Ha4yaJbHBIM YCJIOBUSM, IMPUMEHSSI METOJ ONEPAllMOHHOIO HC-
YUCIICHUS.

y -y =te’,y(0)=1,y(0)=0.
13. HaliTi IOTOK BEKTOPHOTO TTOJIS F B HaIpaBJICHUHW HOPMAaJIH n qe-

pe€3 MOBEPXHOCTh S TPEYrOJbHUKA, BBICEKAEMOI0 KOOPJAMHATHBIMHU IIIOCKO-
CTAMU U3 IUIOCKOCTH, IPOXOIAIIECH yepe3 TOUKY P neprneHIuKyIsspHO BEKTOPY

n,
F = (x —y)i,7(2,—3,1),P(1,2,3).

14. TIpoBepuTh, SBISETCS JIH BEKTOPHOE TIOJIC F MOTCHIINATHHBIM WJTH
COJICHOMJAIBHBIM. B citydae mOTEeHITMaTbHOCTH TTOJISI F waiith ero MOTEHITHA.
F= (bx + 6yz; by + 6xz;5z + 6xy).

15. Pemuts quddepennmansHoe ypaBHeHue | mopsiaka
xJ1+y2+yy/J1+x2 =0

16. Haiftu oOmiee pemienue (oOumi unHTerpain) auddepeHImaibHoro
ypaBHEHUS

3y? + 2yx?

2y%x + x3

17. Haittu pemenue 3anaun Ko
.l'l'Ir —Ez 2 F 1 = D

yi=7=%5 y(1)

18. Pemuts muneiHOE qud depeHnransHoe ypaBHEHHUE

}Iflr fr}

yf’—:—x + 2x, y(— 1)=§
19. Haiitu oOmiee pemenne (o0muii uHTerpan) auddepeHnnanTsHOTO

ypaBHCHHUSI
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20. Hanucatp mpocTteiiryro Gpopmyay n-ro 4ieHa Mo yKa3aHHBIM 4Jie-
HaM.
1 1 1 1

2+4 6 8

21. UccnenoBaTh CXOAUMOCTD psia

==

n® 45
)5

n=1

22. ViccnenoBaTh CXOIUMOCTh psijia

- In’
2n*+1
n=1

23. Ilpu kakux 3HaUYeHUsX p u3 MHOkecTBa {0,1,2,3,4,5} 3amanHabIi sy

CXOJUTCA YCIIOBHO?
o (—1)"2n
InfF +5

n=1

24. UccnenoBath psJl HA CXOUMOCTH (a0COIOTHAS, YCTIOBHAS )
\ (D”
i
el AL +1

25. Haiit 0651aCTh CXOIMMOCTH psizia

oo
)

x
Z 5% (n — 4)
n=1

26. Haiitu obrmiee peiieHne CUCTEMbl JIMHEWHBIX AuddepeHInaaIbHbIX
ypaBHeHHil. Cruenath MPOBEPKY HANAEHHOTO PEIICHHS IMOJCTAHOBKOM B HC-
XOIHYIO CUCTEMY YPaBHECHUM.

x/ =2x+ 3y
y/ =x+2y
27. Paznoxute ¢pynkuuio f(x) B psg dypse B yKa3aHHOM HHTEpBaIe.

BeinucaTh NOMYYCHHBIH PSAA M TPH TIEPBBIX WICHA Pa3IOXKESHUS OTIEIbHO. [1o-
crpouts rpaduku pyHkiuu f(x) u ee npubmmkenus. f(X) = -X B uHTEpBase
(-11).

28. Haiitu pemenus nuddepeHImanbHOr0 ypaBHEHUS, YI0BICTBOPSIO-
IIETO 3a/JaHHBIM HAYaJIbHBIM YCIIOBUSM, IPUMEHSISI METOJI ONIEPAI[IOHHOTO HC-
YHCIICHHUS.

l};.-'r.-'r —}J'-"r = tgt, }1({]] =1, }u‘r{:{]] =0.
29. IIpoBepuTh, ABJISETCS I BEKTOPHOE oje I MOTEHIMaIbHBIM WIIN

COJICHOU AAJIbHBIM. B CJlIydac IMOTCHIUAJIbHOCTH I10JIA F HAWUTHU €ro IIOTCHO HAJI.

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