Muno6puayku Poccun

By3ynykckuii ryMaHUTapHO-TEXHOJIOTMUECKUI HHCTUTYT ((priuan)
dbeneparTbHOT0 TOCYaPCTBEHHO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKICHHUS
BBICILIET0 00pa30BaHuUs
«OpeHOyprckuii rocy1apcTBeHHbII YHUBEPCUTET»

Kadenpa pusuku, nHGOopMaTUKN 1 MaTEMaTUKH

PABOYAS ITPOI'PAMMA
JIACLIUTUIMHBI

«b.1.b.7 Mamemamuxay

VYpoBeHb BBICIIETO 00pa30BaHUS
BAKAJIABPUAT

Hanpasnenne moaroToBku

23.03.03 Dxcnayamauus mpancnopmuo-mexsHoa02udeckux Maut U KOMNieKcos
(KOI[ U HAUMCHOBAHHEC HanpaBneHm{ HOHFOTOBKH)

Cepesuc mpancnopmubuix U MexHOA02UYeCKUX Mawul u 0bopyoosarnus (Hepmezazo0obviua)
(HanMeHOBaHME HAINPABJICHHOCTH (MPodHIIs) 06pa3oBaTENBHOI IIPOrPaMMEI)

Tun oOpa3oBaTebHON MPOTrPaMMBI
IIpocpamma axademuueckozo bakanaspuama

KBanuduxarus
bakanaep

®opma 00yueHust
3aounas

I'ox nabopa 2017



PaGouas nporpamma paccMOTpeHa ¥ YTBEpPK/ICHA Ha 3acenanuy Kadeapsl

_u3nkn, HHGOPMATHKH M MATEMATUKH

HAUMEHORGHUE KAPEOpH
npotokon Ne F  or« if»__ b2 20/7r.

[lepsniii 3amMecTHTeb MpeKTOpa no YP C% E.B. ®pososa
/ b pacumdposxa noonucu

Henoavumenu:
CT. NIperojiaBare)ib Ay C.A. JlurBunosa

DORNCHOCTS mdmcy PACUUDPOSKA NOOMUCH

DOLMHOCTID HOOMUCH PACUIDPOBKE NOONUCH
COI'JTACOBAHO:
Ilpeacenarens  METOAMYECKON KOMMCCHH 110 HANPaBICHHIO MNOAIPTOB 23.03.03 Dxcnayarauus

no HOJI H H H KOMILICKCOB

KOO HAUMENOSAHIE I PACUNDPOSKA NOOMUCH
3asenyioumii 6ubmnorexoi v
T.A. Jlonaruna
AUNHAR NOONUCH ‘4 PACHMBPOSKE ROOMUCU

© JIutBunosa C.A., 2017
© BI'TU (pumman) OI'Y, 2017



1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (eaH) OCBOCHMS JUCIATUIMHBI:

dopMupoBaHHE MAaTEMAaTUYECKOW KYJIBTYPHl CTYICHTOB; OBJAQJCHHE CHUCTEMONW MaTeMaTHYECKUX
3HAHUA M yMEHUH, HEOOXOIUMBIX [UIsi NMPUMEHEHUs B NPO(ECCHOHATHLHOM AESITeIbHOCTH, W3YYEHHUS
CMEXKHBIX JUCHHUIUIMH W TIPOJOJDKEHUs 0oOpaszoBaHus; (GopMmupoBaHHE y CTyAeHTa TpeOyemoro Habopa
KOMIIETEHIIMH, COOTBETCTBYIOIIMUX €r0 CHEIUAIN3AlUd U O0ECIEeUnBAIOIIUX €ro KOHKYPEHTOCIIOCOOHOCTh
Ha pBIHKE Tpy/a.

3agaun:

— mpuoOpeTeHHe OOyJaroIIMMHCS 3HAaHWA B OOJIACTH TEOPETUYECKUX OCHOB  anreOpsl,
AQHAJIMTUYECKOW TIeOMETPUHM, MaTeMaTU4YeCKOro aHajau3a, TEOPUU BEPOATHOCTEW M MaTeMaTH4YeCKOH
CTaTHCTUKH, KaK TEOPETHUYECKON 0a3bl I M3y4eHUs MOCICIYIOIIUX TUCIUIUIMH MPO(ecCHOHATBLHOTO
LUKJIA;

— TIOJTyYeHUE TPECTABICHUS O IICHHOCTH MaTEMAaTHKH, KaK HAYKU M €€ POJIU B €CTECTBCHHOHAYIHBIX
1 UH)XKCHEPHO-TEXHUYECKUX UCCIICIOBAHUSX;

— TpuoOpeTeHue OO0yJYAIONIMMUCS HABBIKOB PEAM3AIMH TEOPETUYCCKUX 3HAHWNA Ha TPAKTHKE;
YMEHHS pellaTh THUIOBBIE 3aJauyd, COOTBETCTBYIOIIME M3y4aeMbIM paslelaM; HCIIOJIb30BaHUS
MaTEeMaTHYECKUX METOJIOB IIPH PEHICHUH 33]1a4 Oy ayiei mpodeCcCHOHATBHOM e TSIIbHOCTH.

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucnumimHa otHocuTes K 6a30Boit yactu 0ioka 1 «lucuuniauHel (MOLyIIN)»
[TpepexBU3UTBI AUCHUILIUHBL: Omcymcmeyom

[ToctpexkBu3UTHl AUCHHITINHBL b.1.5.19 Orxonomuueckas meopus, b.1.5.28 Cneyuanvhvle 2nagvl
Mamemamuxu

3 TpeOoBaHus K pe3y1bTaTaM 00y4YeHHS MO JUCHHUIINHE

[Tpouecc u3yueHus: AMCUUILIMHBI HaNpaBiieH Ha (pOpMHUpPOBaAHKE CIAEAYIOLIUX PE3YJIbTaTOB 00YUEHUS

[Inanupyemsle pe3yabTaThl 00y4eHHS MO AUCHMILIMHE, XapaKTepU3YIOIIHe

. ®opmMupyemMble KOMIETEHIIUN
sTanbl GOPMUPOBAHUS KOMIIETEHITHHA

3HaTh: OIIK-3 roToBHOCTb IPUMEHSITh
- OCHOBHBIE MOHATHS U METO/bI TMHEHHON areOphl, aHATUTUYECKOH reo-  |cucreMy (yHIaMEeHTaIbHbIX
METpPUH, BEKTOPHOH alreOpbl, MaTEMaTUYECKOTO aHalln3a, JupdepeHn- |3HaHUM (MaTeMaTHYECKUX,
QJIBHOTO ¥ MHTETPAJIbHOTO UCYUCIIEHUS, OCHOBBI TEOPUU BEPOSTHOCTEN U | €CTECTBEHHOHAYUYHBIX,
MaTeMaTHYeCKON CTATUCTUKHU JUISl pEIICHUs CTaHAapTHBIX 33/1a4 Mpodec- |MHKEHEPHbIX U

CHOHAJILHOM JeSITEJIbHOCTH. SKOHOMHUYECKHX ) JJIsI
YMmerTh: UIEeHTU(DUKAITNH,

- IPUMEHSATH OCHOBHBIC DJIEMEHTapHbIE MaTEeMaTHYECKHE MOACTH s pe- | hopMynrpoBaHUS U pEIICHUS
IIeHUs1 y9eOHBIX 3aa4 MO PYKOBOACTBOM TPEIIOIaBaATEIs; TEXHUYECKHUX U

- CaMOCTOSITEIHbHO MPUMEHSATh OCHOBHBIE 2JIEMEHTApHBbIE MATEMATHUECKUE |TEXHOJOTHYECKHUX MPoOiieM
MOJICIIH VISl pellieHus YIeOHBIX 3a7a4; SKCIUTyaTaIlii TPAHCIIOPTHO-
- CAMOCTOSITEIbHO MPUMEHITh OCHOBHBIE JIEMEHTAPHBIE MATEMATUYECKUE | TEXHOJOTUYECKUX MAIIUH U
MOJICIIH ISl pelIeHUs YIeOHBIX 3a71a9 MpodecCHOHATBHON KOMIIJIEKCOB
HaIpaBJIEHHOCTH.

Baajaern:

- CI0COOHOCTHIO K BOCTIPHATHIO HH(POPMALIUU, 000OIICHUIO U aHAJIU3Y;
- METOJIaMH MaTeMaTH4eCKOTO OMUCAHUS (PU3NIECKUX M SKOHOMUYECKUX
SIBJIGHUH W MPOIIECCOB B Ipoheccu.




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI

4.1 CTpyKTypa IMCHUATINHBI

OO6m1ast TpyA0EMKOCTh AUCIUIUIMHBI COCTABIISIET 9 3aueTHbIX enunull (324 akaJleMUYeCKUX YacoB).

TpynoeMKoCTb,
Bun paboTst aKaJIeMUYECKHUX YacOB
1 cemectp 2 ceMecTp 3 cemecTp BCETO
OO0masi Tpy10€MKOCTh 126 126 72 324
KonrakTHasi pa6ora: 17,5 16,5 17,5 51,5
Jlexuuu (JI) 8 8 4 20
[Tpaxtrueckue 3ansatus (I113) 8 8 12 28
Koncynpranuu 1 1 2
ITpomexyrodHas aTTectanms (3a4eT, SK3aMeH) 0,5 0,5 0,5 1,5
CamocTrosiTesibHasi padora: 108,5 109,5 545 2725
- 8bINOJIHEHUE KOHMPOAbHOU pabombl + + +
(KonumpP),
- camonoo2omoska (npopabomxa u
nosmopeHrue JeKYyuoOHHO20 Mamepuaid u
mMamepuana y4eOHUKo8 u yueOHvlx nocooutl);
- 8bINOJHEHUE UHOUBUOYATbHO2O MEOPUECKO20
saoanus (UT3);
- N0020MOBKA K NPAKMUYLECKUM 3aHAMUSM.
Buj uTOroBoro KOHTpoOJIs (3a4eT, IK3aMeH, IK3aMeH 3ayeT IK3aMeH
auddepeHUpoBaHHBIN 3a4eT)
Paznensl qucuuIuIMHEL, U3y4aeMble B 1 cemecTpe
KonnyectBo yacoB
Ne HaunmenoBanue paszaennos ayArTopHad BHEAy/l.
paszzena BCETo abota
T 13 | 1P pabota
1 Jlunetinas anrebpa 26 2 2 22
2 Bekrophas anrebpa 22 2 20
3 AHanmuThyeckasi reoMeTpus 28 2 2 24
4 Brenenue B ananus 24 2 22
5 JuddepenumanbHoe U HHTETPATbHOE UCUUCIICHUE 26 2 2 22
GyHKIMI OqHON IepeMeHHOM
Uroro: 126 8 8 110
Paznenbl MuCHMIUIMHBL, U3y4aeMble BO 2 CeMecTpe
KonnyectBo yacoB
Ne HanmeHnoBanue pasnenon ayarTopHad BHEay/l.
paszznena BCETo abota
1113 | JIp pabota
5 JuddepenumanbHoe U HHTETPATbHOE UCUUCICHUE 42 2 2 38
GYHKIMA OHOM TepEeMEeHHON
6 JuddepeHunanbHOe U HHTETPATBHOE UCUHUCIICHUE 40 2 2 36
GYHKINI HECKOTBKUX TIEPEMEHHBIX
7 OO6b1kHOBEHHBIE U] PepeHInanbHbIe ypaBHEHUS 44 4 4 36
Hroro: 126 8 8 110




Paznensl nUCIUIIIMHGL, U3y4aeMble B 3 ceMecTpe

KomnuuectBo yacoB
Ne HaumenoBanwue pa3aenon ayAMTOpHAA BHEay/I.
paznena BCETO pabota 6
71 |13 [ p | PO
8 UYucnoBble U GyHKIMOHATIBHBIE PSIIbI 22 2 2 18
9 Teopust BeposiTHOCTEH 26 6 20
10 OCHOBHBIC TOHATHS W METOALI MAaTEMAaTUYCCKOM 24 2 4 18
CTaTHCTUKH
Hroro: 72 4 | 12 56
Bcero: 324 20 | 26 276

4.2 ConepxxaHue pa3/iesioB IUCHUINIHHBI

Pazgen Ne 1 Jluneitnas anreopa

Marpunpl, neiictBus Hajg HUMHU. [loHstne 00 omnpenenuTene JO00OTO TOpsIKa, CBOWMCTBA
onpexnenuteneid. OOpaTHas MaTpuila, paHr MaTpuIilbl. PelieHne HEBBIPOKICHHBIX CHUCTEM N JMHEHHBIX
areOpanvyeckux ypaBHEHUH C n Heu3BeCTHbIMU. CHUCTEMBbI JIMHEHWHBIX ypaBHEHHH. MaTpuuHasl 3amuch.
[TpaBuno Kpamepa. Marpuusnsblii criocod perieHusi HEBBIPOKICHHOW CUCTEMBI TMHEHHBIX alre0pandecKux
ypaBHEeHUH. PelieHne cucreM m JMHEMHBIX anreOpanyecKux ypaBHEHUH ¢ n HEU3BECTHbIMU. MccnenoBanue
CUCTeM JUHEHHBIX ypaBHeHH. Meton ["aycca. bununeilinbie u kBaapaTtuunblie (opmbl. [lonstue 00
UTEPALMOHHBIX METO/IAX PELICHHS CUCTEM YpaBHEHUM.

Pazngen Ne 2 BekropHas anredpa

Bekropnas anre6pa. BekTopsl, NnuHEWHbIE omepalud HaJl BEKTOpamH. JIWHeWHas 3aBHCHUMOCTH
BEKTOPOB M HE3aBUCHMOCTH BeKTopoB. Basmcel B R? u R® Pasnoxenne Bektopa mo 6asucy. IIpoekuus
BEeKTOpa Ha oCh. [IpssMoyronpHbIif 0a3uc. CkaltsipHOe, BEKTOPHOE U CMEIIaHHOE TTPOU3BEICHUSI BEKTOPOB, UX
CBOMCTBA,  BBIYMCIIEHWE, NPUMEHEHHE. YCIOBUE  KOJUIMHEAPHOCTH, MEPHEHIUKYISIPHOCTH U
KOMIUIAHAPHOCTH BEKTOpoB. JIuHeilHble omeparopel. Marpuua nuHeiiHoro omnepatopa. CoOcTBeHHbIE
3HaYeHUs! U COOCTBEHHBIE BEKTOpHI. JIMHENHbIe onepanun Haj BekTopaMu. Hopma BekTopa B €BKIHI0BOM
npoctpancTBe. CKalsIpHOE NPOU3BEIEHUE BEKTOPOB. BekTOopHOE mpousBeneHHE BEKTOpoB. CMelaHHOE
MIPOU3BE/ICHNE BEKTOPOB.

Pa3znesn Ne 3 Ananurnyeckasi reoMeTpust

IIpsiMast JIMHKS HA IUIOCKOCTU. Y paBHEHHE IIPSIMOM JIMHUU HA TUIOCKOCTHU. Y CIIOBUS MApauIeIbBHOCTH
U NIEPIEHIUKYISIPHOCTH NIPSIMBIX. PacCTOAHME OT TOUKM 10 MIIOCKOCTH. KpHBbIE BTOPOro MOpsAKa: dJUINIIC,
runep6oma, napadosa. OO1iee 3a1aHrne KPUBBIX BTOPOTO MOPSAJIKA U MPUBEJACHUE WX YPaBHEHUN K KaHOHU-
4ECKOMY BUTY.

[Ipsamas 1 MIOCKOCTh B MPOCTpAHCTBE. [1ITOCKOCTh B MPOCTPAHCTBE, €€ YpaBHEHUs. Y CIIOBHS Mapali-
JIEIIBHOCTH M NEPIIEHANKYIIIPHOCTH IUIOCKOCTEN. PaccTostHre oT Touku 10 tuiockocTH. [IpsiMas B mpoctpaH-
ctBe. [IoBepXHOCTH BTOPOT0 MOPSIKA: AILTUIICOU, TUIEPOOTON IbI, MapaboIouabl.

Pa3znen Ne 4 Beenenue B anajm3

MHoxkecTBa, onepanuu Hajg HUMH. JlelicTBuTenbHbIe yuciaa. YucmoBble MHOXeCTBAa. MHOXKECTBO
KOMIUIEKCHBIX yHcell. [IpoMexyTku nelicTBUTENbHBIX Yucen. OKpecTHOCTH. BepXHssl M HUKHSISA IpaHU YHC-
70BBIX MHOXeCTB. [Ipenen ¢pyHKIMM B Touke, npeaen GyHKINN Ha OECKOHEUHOCTH; OJJTHOCTOPOHHHE Tpeie-
JIBl; 3aMevaTesIbHbIe Tpeesbl; 0eCKOHEUHO Majible (YHKIIMH, UX CBOMCTBA; CPAaBHEHUE OECKOHEUHO MAJIbIX;
MPUMEHEHNE YKBUBAJIEHTHBIX OECKOHEUHO MaJIbIX K BBIUMCICHHIO MPEEIIOB.

HenpepsiBHOCTh (hyHKIMI B TOuke; apuMeTHdecKue IEHCTBUS HaJl HEMPEPBHIBHBIMU (DYHKIUSIMM;
HENpPephIBHOCTh (DYHKIIMU Ha OTpe3Ke; Kiaccu(UKaus ToueK paspbiBa ¢yHKIMH. KycouHo-HenmpepbIBHbIE
¢ynkunu. OCHOBHBIE CBOICTBA HEMPEPHIBHBIX (DYHKIIUH.

Pazgea Ne 5 [luddepenunaibHOe 1 MHTErPajibHOE HCHUCTIeHUE (PYHKUMA OJHO MepeMeHHOil

[Tonstue pynkuu auddepeHurpyemMoit B Touke, NPOU3BOAHAS B TOUKE, AU depeHnnan GpyHKIuu,
UX TEOMETPUYECKUN CMBICI, MEXaHUYECKUH CMBICI MPOU3BOAHON; MpaBmia nuddepeHnpoBaHus; Mpous3-
BojHBIe M AuddepeHnnansl BeIcHMX MOpAakoB; hopmyna Jlelionuna. OcHOBHBIE TeopeMbl auddepeHnn-
QTHHOTO MCYHCIICHHS M UX MpUIIOKeHHs: TeopeMbl Posuts, Jlarpamka n Komm; dopmyna Teitnopa ¢ ocra-
TouHBIM wieHoM. [IpaBuiio Jlonurans. IIpu3Hak MOHOTOHHOCTH (DYHKIIMH, SKCTpEeMyMbI (DYHKITUH, OTBICKa-

5



HHUE HauOOJIBIIEr0 U HAMMEHBIIIErO 3HaUeHUH (QYHKIMU Ha OTPEe3Ke; BBITYKIOCTh (DYHKIIMU, TOUKU ME€pPEru-
0a; acuMnToThl rpaduka pyHkumii. O0mas cxema uccienoBanus GyHKIIUA U TTOCTpoeHus ee rpaduka. [ep-
BOOOpa3Hasi, HEOIpeAeICHHBII HHTETPaJl, ero CBOWCTBA; METOABI HHTETpUpoBaHus. IHTerpupoBaHue pauu-
OHAIBHBIX (YHKLMH; MHTEIPUPOBAHME HEKOTOPBIX MPOCTEUIINX HPPALMOHAIBHBIX U TPAHCLEHAEHTHBIX
¢bynkuuii. OnpeneneHHbI HHTETpall U €ro CBoMCTBa. MHTErpan ¢ mepeMeHHBIM BepXHUM mpenenom. Pop-
myna HeroTona-JIeiiOHuma. MeToasl MHTErpUpOBaHUS ONPENEIEHHOr0 MHTEerpaia, MPUIOKEHUs olpee-
JeHHOTo uHTerpana. HecoOcTBeHHbIe HHTETpabl | poja, MX BBHIUMCIEHUE U IPU3HAKK cxonumocTH. Hecoo-
CTBeHHbIE UHTErpaisl Il pona, X BEIYMCICHUE U IPU3HAKUA CXOAUMOCTH

Pa3znesn Ne 6 {uddepennuanbHoe H HHTErpajbHOe MCYHCIeHNe (YHKIUI HECKOJBbKHUX Iepe-
MEHHBIX

[TpousBonusie u auddepeHnnansl GyHKINH HECKOIBKUX MEPEMEHHBIX Y CIOBHBIE M OE3yCIOBHBIC
HKCTpEeMYMBbI (DYHKIIMHM HECKOJIbKUX IepeMeHHbIX. KpaTHble nHTErpabl. Boruncienue 1BOiHOIo u TpoitHoro
MHTETPaAJIOB IIyTE€M CBEACHUS K JIMHEHHOMY. 3aMeHa MEPEMEHHBIX B KpaTHbIX MHTerpanax. J|BoiHOW MHTe-
rpaJl B MOJIIPHBIX KoopAnHaTax. TpoiiHON MHTerpan B LMIMHIPUYECKUX U cepuueckux koopauHatax Kpu-
BOJIMHEWHBIE Y TIOBEPXHOCTHBIE MHTErpaibl. BoruncieHne KpUBOJIMHEHHOTO UHTETpaja IIyTeM CBEJIEHUS K
JIMHEUHOMY.

Pa3nesa Ne 7 O0bikHOBeHHbIE TU(pepeHInaIbHbIE YPABHEHHSA

OcHOBHBIE NOHATUS TEOPUH TU(PEpEeHIINATBHBIX YPaBHEHUH MEpBOro mopsaka. 3aaayu, NpUBOJIs-
mue K nupdepeHnuansaeiM ypaBHeHusM. OcHOBHBIE onpeneseHus. [lone Hanpaienuit U n3okimHbl. nud-
¢bepennanbHble ypaBHeHUs 1-ro nopsaka. 3agava Komm. [uddepenuunanbhpie ypaBHEHUs ¢ pas3zesio-
muMuUcs iepeMeHHbIMU. OIHOpPOAHBIC, TuHelHbIe nuddepennnanbapie ypaBHeHus. Y paBaenue bepHym.
Juddepenunanbable ypaBHeHUsd B MONHBIX auddepennmanax. duddepeHunanbHble ypaBHEHUS! BBICIIUX
nopsiikoB. O0muii Bua, obdmee pemenne. 3amaya Komm. Merton noHmwkeHus nopsiaka. Jlnneinsie audde-
pPEHIMAJIBHBIE YPABHEHUS N-TO MOPSAAKA, CBOMCTBA YaCTHBIX PEIIEHUN OJHOPOJHOrO ypaBHEHUs. JInHelHas
3aBHCUMOCTh U He3aBHCUMOCTh (PyHKIMi. Onpenenutens Bpornckoro. Ctpykrypa obmero pemenus. Jlu-
HeilHble oIHOpOoJHbIEe nu(depeHnalbHble YpaBHEHUS n-ro nopsaka. Jlunelinsle HeopHopoaHble audde-
peHIMalIbHbIE ypaBHEHUS n-ro nopsaka. [locrpoenue pynnamenrtansHoi cucremsl pemenuit (PCP) nunei-
HOTO OZAHOPOAHOTO U (HEepeHIHATBHOTO YPaBHEHHUS N-TO MOpsAKa C MOCTOSAHHBIMU Kod(duunentamu. JIu-
HelHble AuQQepeHraibHble YpaBHEHHUsI N-TO MOpsiiKa ¢ MOCTOSSHHBIMU KO3(Q@QUIIMEHTaMU U NpaBoil ya-
CTbIO crierranbHoro Bujaa. CucreMsl AudQepeHnnanbHbIX ypaBHEHUH.

Pasznen Ne 8 UucsioBbie M pyHKIMOHAJIBHbIE PAABI

OmnpezaeneHye YUCIOBOTO Psijia, €ro CXOAUMOCTh U cymMMa. HeoOxoaumblil MpU3HAK CXOAUMOCTH Psi-
na. CpaBHEHUE PSJIOB C MOJIOKHUTEIbHBIMU WIEHaMU; IpU3Haku cxoaumoctu [lanambepa, Kommu. 3nakoue-
penyromuecs psaabl, NpuzHak JleiiOHuma. 3HakonepeMeHHble psbl, a0COMIOTHAs M YCIOBHAsI CXOAUMOCTb.
OYHKIIMOHAIBHBIE PAJBI; 00JACTh CXOIMMOCTH, METONBI ee ompeneneHus. Teopema Aobens. Paznoxenue
(GYyHKIMH B CTENIEHHBIE Ps/ibl; IPUMEHEHUE CTENIEHHBIX PSAJA0B B MPUOIMKEHHBIX BHIUMCIEHUSIX

Pa3nesn Ne9 Teopusi BeposiTHOCTei

OcHOBHBIE NIOHATHS TEOPUM BEPOSATHOCTEH. Teopemsl yMHOeHUs BeposTHocTeil. Teopema cioxe-
HUs BeposTHocTed. Dopmyrna nosHou BepositTHocTH. Dopmyna baiteca. Cxema beprymnu. JluckpeTHsie ciy-
YaliHbIe BEJIIMYUHBI. MaTeMaTuyecKoe OKUJaHUEe U JTUCIIEpCUs AUCKPETHOU Clay4alHON BeNMWYMHBL. Mona u
MenuaHa. HenpeppiBHBIE CiydaliHble BEIWYMHBI. MaTeMaTH4YecKoe OXUAAHUE W JTHUCIEPCHs HENPEPBIBHON
ClyyailHOM BeMU4MHBL. 3aKOHBI O0sbIINX yucen. CHCTEeMBbI ClTydailHbIX BEIHYHUH.

Pasznen Nel0 OcHOBHBIE NOHATHSA U METOABI MATEMATHYECKON CTATHCTUKHU

3agaua MaTeMaTHYECKOM cTaTUCTUKU. [ 'eHepabHas COBOKYIMHOCTh U BbIOOpKa. BapuannoHHslil ps.
Cratuctuueckoe pacmpenesneHue. OMnupuyeckas (QyHKIUs pacrnpezeneHus. [loauron um rucrorpamma.
CraTtucTuyeckue OLEHKM IapaMeTpoOB paclpeneneHus. J[oBepuUTENnbHBI HHTEPBAT U JOBEPUTENIbHAS
BEpPOSITHOCTh. JlOBEpHUTENbHBIE MHTEPBAJIBI JUI MMAPAMETPOB CIYYAMHOW BEJIMYUHBI, PACHpPEIEICHHON IO
HOpMaJIbHOMY 3aKkoHy. CTaTHCTHYECKHE METO/IbI 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX.

4.3 TlpakTHYecKue 3aHATHS (CEMUHAPHI)

Ne Kon-8o
Ne 3ansaTHs Tema
pasjena JacoB
1 1 Marpuipl, 1elicTBUS HaJ HUMU. PellieHne cuctem JIMHERHBIX 2
anreOpanvecKux ypaBHECHUM.




Ne 3ansTus Ne Tema Kor-0
paszzuena 9acoB

2 3 [TnockocTh B mpocTpancTBe. [Ipsimast TMHUS B TPOCTPAHCTBE. 2
IToBepxHocCTH.

3 4 [Ipenen ¢pynkuuu. HempepsiBHbIE GyHKINN. 2

4 5 Texnuka quddepenunpoanus. duddepenunan GpyHKINA. 2

5 5 Heonpenenéuupiii 1 onpeaenéHHbI HHTErPall. 2

6 6 Brruncnenue yacTHBIX MPOU3BOAHBIX. BbIunciaeHne KpaTHbIX 2
UHTETPAJIOB.

7 7 Pemenue mudepeHnmanbHpIX ypaBHeHud | mopsiika. 2

8 7 Pemenune nuddepennmansupix ypasuenui |l mopsaxa. 2

9 8 CxonuMocTb uucioBoro psaa. CteneHnsle psaasl. Paznoxxenue 2
(GyHKIUH B CTEIEHHOM psijl.

10 9 DIIEMEHTHI KOMOWHATOPHKH. Breruucinenne  BeposTHOCTEH 2
3aBUCHMBIX M HE3aBUCHMBIX COOBITHIA.

11-12 9 JIucKkpeTHbIe M HENpPEpBIBHBIC CIIy4aiiHble BENMYMHBL. UHCIOBBIE 4
XapaKTCPUCTHKH.
13-14 10 Bri6opka. ['enepanbpHas coBOKynHOCTh. CTaTUCTUUECKUN PSI. 4

I'ucrorpamma.
Wtoro: 28

4.4 KouTpoabHasn padora (1, 2, 3 cemecTpbl)

3adanus xonmponvHou pabomul Nel :

o -1
3aganue 1. Beruucants MaTpuunsiii Mmuorowten A- B+ A7 — 3, ecim

3 2 4 -
A= u B= :
2 1 3 2
3ananue 2. Pemnth cuctemMy JMHENHBIX ypaBHEHUN MeTooM Kpamepa, MaTpUUHBIM METOIOM U Me-
togaoM ["aycca.
X, —2X, +3X, =6
2X, +3X, —4x, =20
3X, —2X, —5X; =6
3amanue 3. [lanel koopauHaThl BepumH nupamunsl A(2; 1; 5), B(0; -2; 3), C(1; 3; -1), D(2; -1,0).
Haiitu: 1) ypaBaenue npsimoit AB; 2) ypaBHeHue miockoctd ABC; 3) anuHy BBICOTHI, TPOBEIECHHON U3
BepiuHbl D; 4) mnomans rpann ABC; 5) 00bEM nupamMubl.

3amanne 4. Beraucnuth npeaen QyHKIuU, He UCTIONB3Ys MpaBuiio Jlomuras:

2 2 : X
. X" -4 . X°—=2X+5 . sin2x : 1
1) lim ; 2) lim———:3) lim 4 lim| 1+ — | .
X2 X —2 x>0 3X° +5Xx -6 ~ x0 X x>l 2X

. X—

3aganue 5. BeraucnauTh Npou3BoIHY0 GyHKIMU Y = 5X-sinX + —3 .
X+
y x-1
3ananue 6. Mccnenosate GyHKIUIO 110 00IIEH cXeMe U IOCTPOUTh rpaguk Y = —2 .
X+

3aganue 7. HaliTu HeomnpeneneHHble HHTErpaibl. [[paBUIbHOCTD MOTYYEHHBIX PE3yJIbTaTOB MPOBE-
puth quddepeHnrpoBaHeM B MyHKTax (a, 0).



ctg3x
2xdx )I(5+x)dx B [xInxdx: 1) | 39 - dx

7-6x%° | )'[1/ X(X+ ) sin 3X J.11X2_|_4X_+_3.

a) [———

3adanus konmponvrot pabomor Ne2:
3ananue 1. BeraucnuTh HeCOOCTBEHHBIE MHTErPaIbl (JTMOO0 J0KA3aTh PACXOAUMOCTB).
6) X
0vX
3anmanue 2. Berauciute: a) miomnanb 00JIacTH, OTPAaHUYCHHOW JaHHBIMU JUHHSAMH; 0) 00beM Tena,
00pa30BaHHOIO BpalleHneM Bokpyr ocu Ox kpuBoii L
Z_y=0, x=-1 y=0.
3amanue 3. HaliTu Bce 4acTHBIE MPOM3BOJHBIC MEPBOTO U BTOPOTO MOpsAKa (QYHKIHUU HECKOIbKUX
MIEPEMEHHBIX:
u=x3—2x% —y? + 11z + 3.
3ananue 4. UccienoBaTh Ha SKCTpeMYM (DYHKIUU HECKOJIBKUX EPEMEHHBIX:
=2+ Xxy—4y*—x—2y
3ananue 5. Haiitu obmee pemenue nuddepeHansHOro ypaBHeHHsI B YaCTHOE PEelIeHHe, YI0BIe-

TBOpsIOLIEE HaYanbHEIM ycaouam Y = Yo mpu X = X,
a) y'=y% y1)=3, 6)y"+2y -8y=x>+x+1 y(0)=1, y(0)=1.

3adanus konmponvrot pabomol Ne3:
3ananue Nel. MccnenoBath 4ucIoOBbIE PSAABI HA CXOAMMOCTh, UCHONB3YS: a) mpu3Hak Jlamambepa; 0)
npusHak Komm.

2 i n? z( n+1 )"
3" 3n+4
3amanne No2. Haiftu paguyc U mHTEpBal CXOAMMOCTH CTEIEHHOTo psifa. MccmenoBaTh CXOUMMOCTh
- X

=z (n+12"
3aganue Ne3. J[ns HOpManbHOM paboThl aBTOOA3bl Ha JIMHUM JIOJDKHO ObITh He MeHee K mamm, a
umeercs ux L. BeposaTHOCTh HeBbIX01a Ka)KJ0M MallIMHBI HAa JIMHUIO paBHa p. HallTH BeposITHOCT HOpMallb-
HOM paboThl aBT00A3b! Ha OM>KAUIIN IeHb (3HAU€HUsl NapaMeTPOB MPUBEACHBI B TAOIHIIE).
L | [K|P
10 (8 [ 0.2
3ananue Ne 4. [IpoBepka kauecTBa BBIITYCKaEMBIX JeTalell okas3ala, 4To B CpeiHeM Opak cOCTaBIIs-
er M %. Hailitu Hanbonee BEeposATHOE YMCIO CTaHAAPTHBIX AeTaneil B maptuu u3 N ImTyK, 0TOOpaHHBIX
HayJauy. (3HauUeHHsI MapaMeTpoB MPHUBEIEHBI B TA0INIIE)
MI|N

5 125
3a1[aHHe Ne 5. Otka3 »IE€MCHTOB 3HCpFeTI/I‘{CCKOI>'I YCTAHOBKH 3allMCaH B TaGJII/ILIe. OHpe,Z[CJ'II/ITL

n
pAaaa Ha KOHIOax MHTEpBajla CXOAUMOCTH.

CpPEIHIOI HapaOOTKy Ha OTKa3 X, CpPeIHEKBaIpaTHUECKOEe OTKIOHEHHE HapaOOTKH Ha OTKa3 o, KOdhdu-
IUCHT Bapuaimu V.

x |2 |3 |4 |5

p,01/03(02 04

3anmaua Ne 6. 3aBoa oTnpaBuil Ha 6a3y M uzznenuil. BeposTHOCTh MOBpEXAECHUS U3JIENNS B IIyTH PaB-
Ha p. HaifTu BeposATHOCTH TOTO, YTO B MyTH OYAET MOBPEXKJICHO M3JENUil: a) pOoBHO M; 0) X0Ts OBl OJHO.
(3HaUYEHHU MMapaMeTpOB NMPUBEIECHO B TAOIUIIE)
M m|P
1000 | 2 | 0,001

3amanure Ne 7. HaliTu noBepuTEIbHBIE MHTEPBAJIBI JIJISl OLICHKM MATEMAaTHYECKOTO OKUJIAHUS HOP-

MaJILHOTO pacrpeaesieHus ¢ HaaexHoCcThio 0,95, ecniu u3BeCTHBI BBIOOpOYHAs cpeansiss X , 00beM BBIOOPKH
U Cpe/iHee KBapaTUieCKOe OTKJIOHEHUE O .



X n o2
24,15 | 169

(6]

5 Y4ueOHO-MeTOANYECKOE 00ecIedeHrue NUCIHILITNHDI
5.1 OcHoBHas auTEpPaTypa

Hanunos, FO.M. Maremartuka: YaeoHoe nmocobue / FO.M. Hanunos, H.B. Hukonosa, C.H. Hypuesa;
ITox pen. JI.H. Xyp6enko, I'.A. Hukonosoii. — Mocksa: HUL] MH®PA-M, 2014. — 496 c. — ISBN 978-5-16-
010118-7. — Pexxum nmocryna: http://znanium.com/bookread2.php?book=471655.

banguu, K.B. Breicmias waremarwka: yueOHMK [DnektponHsld  pecypc] / K.B. banaus,
B.H. banuieikoB, A.B. Pokocyes; mox o6m. pen. K.B. bannuna. - 2-e usn., crep. - Mocksa: M3naTenbcTBo
«®DmunTay, 2016. - 361 c.: Tabn., rpad., cxem. - bubmumorp. B kH. - ISBN 978-5-9765-0299-4. — Pexum
noctyna: http://biblioclub.ru/index.php?page=book&id=79497

5.2 JlonotHuTE IbHAS JINTEPATYpPa

Bricmrast maremaruka [Onextponnsiii pecypc] / T.A. Ky3uenosa, E.C. Muponenko, C.A. Po3anoBa u
ap.; pea. C.A. PozanoBa. — Mocksa: ®usmariut, 2009. — 167 c¢. — ISBN 978-5-9221-1004-4. — Pexxum 10-
crymna: http://biblioclub.ru/index.php?page=book&id=68379.

Jlynry, K.H. Beicmiasi MaTeMaTHKa: pyKOBOJICTBO K PEIICHUIO 3a/1a4: y4el. mocooue [DIeKTPOHHBIH
pecypc] / K.H. JIyary, E.B. Makapos. — 3-¢ u3., mepepad. — Mocksa: ®@usmariut, 2013. — Y. 1. - 217 ¢. —
bubnuorp. B KH. — ISBN 978-5-9221-1500-1. — Pexum JOCTyTa:
http://biblioclub.ru/index.php?page=book&id=275606.

Makapos, E.B. Breicias MaremaTtnka. PykoBojacTBo K pemieHHio 3ajad:  ydueO0. mocobue
[DnexTponHsIii pecypc] / E.B. Makapos, K.H. Jlynry. — Mocksa: ®uszmatnut, 2009. — Y. 2. — 383 c¢. — ISBN
978-5-9221-0756-3. — Pesxum moctyma: http://biblioclub.ru/index.php?page=book&id=82250.

banaun, K.B. OcHOBBI Teopuu BEpOSTHOCTEH M MaTEMAaTHYECKON CTATUCTHKHU: Y4YEOHUK
[Dnextponnsbiii pecype] / K.B. banaun, B.H. bamnsikos, A.B. Pokocyes; pea. K.B. bangun. - Mockaa:
WznarensctBo «®muntay, 2010. - 245 c. - bubauorp.: c. 460-461 - ISBN 978-5-9765-0314-4. - Pexum
noctyna: http://biblioclub.ru/index.php?page=book&id=79333

5.3 llepuoauueckue u3IaHUuA

Beiciee oOpasoBanue B Poccum: xypHan. — MockBa: MOCKOBCKMH TOC. YH-T Te4yaTH UM.
. denopora, 2011-2017.
Briciiee obpa3oBanue cerogus: xxypHai. — Mocksa: Jloroc, 2012-2017.

5.4 UnTepHeT-pecypcsbl

http://www.exponenta.ru — O6pa3oBaTenbHBII MaTEMaTHYECKUIl BeO-CaMT.

http://www.artspb.com  —  OOpa3oBaTenbHBIi  TOpTaJ:  MaTeMaTHKa, KHOCpHETHKA U
IpOrpaMMHPOBAHHE.

https://educon.by/index.php/materials/hmath — Beicrras matematrka. YueOHbIe MaTepHATIbIL.

5.5 IIporpammHoe obecmnedyeHue, nMpogecCHOHATbHBbIC 0a3bl JAaHHBIX W HMHG(OPMAIMOHHBIE
CIIPABOYHbIE CHCTEMBbI COBPEMEHHbIX HH(POPMALIMOHHBIX TEXHOJIOIHii

OneparrionHast cuctema Microsoft Windows
Oducueie npunoxenust Microsoft Office
Be6-npunosxenne «YHuBepcanbHas cucrema tectupoanus bI ' TH»


http://znanium.com/bookread2.php?book=471655
http://biblioclub.ru/index.php?page=book&id=79497
http://biblioclub.ru/index.php?page=book&id=68379
http://biblioclub.ru/index.php?page=book&id=275606
http://biblioclub.ru/index.php?page=book&id=82250
http://biblioclub.ru/index.php?page=book&id=79333
http://www.exponenta.ru/
http://www.artspb.com/
https://educon.by/index.php/materials/hmath

SAnnexc-6paysep

OO01mepoccuiicKuil MaTeMaTHdeckuii mopTai. — Pesxxum gocryma: http://www.mathnet.ru/

Bonbiast poccuiickast sHIMKIONEUs. - Pesxxum mocryma: https://bigenc.ru/

CIIC «Konucyasrantllmoc». — Peskum mocryma: http://www.consultant.ru/

®denepanbHas ciryx6a roCcyAapCTBEHHOMN CTaTUCTHUKHU. - Pexum JOCTyma:
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/

denepanbHblil 00pazoBaTesbHBIN MOpTai. — Pexkxum moctyna — http://www.edu.ru

6 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCUMIIINHBI

[lepeueHbp OCHOBHOTO 00OpYIOBaHHUSI YUEOHBIX ayJUTOPUN Il MPOBEACHUS 3aHATHH JIEKIIHOHHOTO
TUIA: CTAl[MOHAPHBIA MYJIbTUMEAMA-IIPOCKTOP M MPOCKIIMOHHBIN 3KpaH, MEPEeHOCHOW HOYTOYK, kKadenapa,
MOCcaI0YHbIe MecTa Jiisi o0ydarmuxcs, pabodyee MEeCTo MpernoaBaTelis, yueOHast ToCcKa.

[lepeuens OcHOBHOTO 000py/AOBaHUs YYEOHBIX ayIUTOPUIN IJISl MPOBEACHUS MPAKTHUECKUX 3aHATHIMA
(ceMHHapOB): CTALlMOHAPHBIA MYJIBTUMEIUA-TIPOEKTOP M IPOEKLHMOHHBIM 3KpaH, MEPEHOCHOM HOYTOYK,
kadenpa, mocaouHble MecTa A o0ydaromuxcs, padodyee MEcTo mpenoaaBaTens, J0CKa.

Aynuropuu JUIsl IPOBEJAEHUS IPYNIOBBIX U MHAWBUYAJIbHBIX KOHCYJIbTAIUI, TEKYLIETO KOHTPOJIS U
MIPOMEXYTOUHOI aTTecTanuy, IOMEUICHHE [JIs CaMOCTOSITENbHOM paboThl O0OydYarolUXCsl OCHAIICHbI
KOMITHIOTEPHOM TEXHUKOMU, MOAKIIOUEHHON K ceTu «VHTepHEeT» U 00ecreueHneM JI0CTyIa B 3JIEKTPOHHYIO
uHpopMannoHHo-00pa3oBatenbHyto cpeny OI'Y, anekTpoHHbIE OUOTHMOTEYHBIE CUCTEMBI.

K paboueii npocpamme npunazaromcsn:

e @DOHI OIEHOYHBIX CPEACTB JJIA MPOBEICHUS MPOMEKYTOUHOM aTTECTallMd OOYYaIOUIUXCS IO
JTUCIUTUTNHE;

e Meroanueckue ykazaHus AJsl 00y4aroUUXcs 10 OCBOCHUIO JUCIUILIHNHBL.
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