Muno6pHayku Poccun

By3ynykckuii ryMaHUTapHO-TEXHOJIOTMUECKUI HHCTUTYT (priran)
(henepalbHOTO TOCYIaPCTBEHHOTO OI0/KETHOTO 00Pa30BaTEIBLHOTO YUPESKACHUS
BBICILIET0 00pa30BaHuUs
«OpeHOyprckuii rocy1apcTBeHHbII YHUBEPCUTET»

Kadenpa nenaroruueckoro oOpazoBaHus

PABOYASA ITPOT'PAMMA
JANCLUITIIMHBI
«b1.J1.b.15 Mamemamuxa»

VYpoBeHb BBICIIETO 00pa30BaHUS
BAKAJIABPUAT

Hanpasnenue noaroroBku

23.03.03 Dxcnayamauus mpancnopmHo-mexHoa02UdecKux Mauut U KOMIIEKCo8
(KOI[ U HAUMCHOBAHHEC HanpaBneI—m;{ HOI[FOTOBKI/I)

Cepesuc mpancnopmubuixX U MexHOA02UYeCKUX Mawul U 0bopyoosarnus (Hepmezazo0obviua)
(HaMeHOBaHHe HAIPaBJIEHHOCTH (IpOodIIIsT) 00pa30BaTEILHOMN POrPaMMBI)

KBanuduxamus
bakanaep

®opma 00yueHust
3aounas

I'oxg HabGopa 2022



PabGouas mporpamma mucimrmubsl «b1./[.b.15 Mamemamuka» paccMOTpeHa W YTBepKIeHa Ha

3acedaHuu Kad)el[pbl IeIarorM4ecKoro oopa3oBaHus
HaumMeHoeanue Kageopvl

npotokon Ne 6 ot «A » Lﬂgaf\ 2024r.

Jekan ¢akynbTeTa
O.H. I'puropsesa

HaumMeHoganue kageopw (0 n/{b pacuugposia noonucu
Henonnumenu: )
C M~/ CA. I
CT. IpenoaaBaTeilib ~ .A. JIMTBUHOBA
QoHCHOCIND nodnuczj pacuugpoexa noonucu
donxcrHocms noonuce pacuugposxa noonucu
COI''TACOBAHO:
3amMecTHUTEebh aUpekTopa mo HMP M/ M.A. 3opuHa /
nunndd nodnuce pacuughposxa noonucu

Hpence):la'renb METOANYECKOM KOMUCCHM 11O HalpaBJICHUIO NTOATOTOBKH.

23.03.03 DkcIuryaTalus TPaHCIIOPTHO-TEXHOJOTMYECKUX MAIMH U KOMILUIEKCOB A.B. Cnupud
KOO HauMeHosaHue JHUMH uce | pacuughposxa noonucu

W W.B. Banan

NUYHAS ROONUCD pacutugposka noonucu

YNoIHOMOYEHHBIH 10 Ka4ecTBY OT Kadeapsl

© JlutBunoBa C.A., 2022
© BI'TU (pumuan) OI'Y, 2022



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

eanb (eaH) OCBOCHMS JUCIATUIMHBI:

dbopMUpPOBaHHE MAaTEMATHYECKON KYIbTYphl CTYACHTOB; OBJIAJICHUE CHCTEMOH MaTeMaTHYeCKUX
3HAHUW M yMEHUH, HEOOXOMUMBIX JUIsi NPUMEHEHUs B NpOodEeCCHOHAIbHOW NEATEIbHOCTH, H3YUYCHHS
CMEXKHBIX JNUCHHUIUIMH W TIPOJOJDKEHUs 0o0paszoBaHus; (GopMmupoBaHHE y CTyAeHTa TpeOyemoro Habopa
KOMIIETEHIIMM, COOTBETCTBYIOIIUX €r0 CHEIUAIN3AlNNA U 00ECIeUUBAIOIUX €ro KOHKYPEHTOCIIOCOOHOCTh
Ha pBIHKE Tpy/a.

3agaun:

— TpuoOpeTeHre OO0YJAOIIMMHUCS 3HAHUN B 00JaCTH TEOPETUYECKHX OCHOB areOphl, aHAIUTHYEC-
CKOIl reoMeTpHH, MaTeMaTUYECKOTO aHajin3a, TEOPUU BEPOSTHOCTEH M MaTEeMaTHMYECKON CTATUCTHKH, KaK
TEOPETUIECCKON 0a3bl ISl U3yYSHHUS MOCICIYIONINX JUCIUTUINH MPOPECCHOHAIBHOTO ITHKJIA;

— MOJTy4eHUE MPECTABICHUS O LIGHHOCTH MaTeMaTHKHU, KaK HAYKU U €€ POJIM B €CTECTBEHHOHAYUYHBIX
1 MTH)XCHEPHO-TEXHUYECKUX HCCIICIOBAHUSX;

— mpuoOpeTeHue OO0YyYalOUIMMUCS HABBIKOB peaM3allMd TEOPETUYECKHX 3HAHUNM Ha MPAKTHKE;
YMEHHSI peliath TUIOBBIC 3aJa4d, COOTBETCTBYIOIIME W3YyY4aeMbIM paslieliaM; HCIIOJIb30BAHHMS
MaTEeMaTHYECKUX METOJIOB MPU pelIeHUH 3a/1a4 Oyayiiel mpodeccCuoHanbHON e TEeNbHOCTH.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucnunnuza oTHOcUTes K 6a30Boii yactu 6moka [l «{ucuurinabl (MOIYIIH )>»
[TpepexBU3UTHI JUCHUILTUHBL: Omcymcmayom

[TocTpexBuzutThl nucuuiiuubl: b1.J1.5.4 Bezonachocmu oicusnedesmenvhocmu, b1.J1.6.21 Jlemanu
Mawun u ocHosvl KoHcmpyuposanus, bl J[.5.22 Tennomexnuxa, b1.J[.b.24 B3zaumozamensemocmy,
cmanoapmu3zayus u mexnudeckue usmepenus, b1.J[.5.25 Ocnogvl KOHCMpPYKYuu u pacuéma 2uopagiudeckux
u nueemamuyeckux cucmem, b1 J[.5.26 Onekmpomexnuxka u 31eKmpoooopy0oeaHue mpanchopmubix u
MPAHCNOPMHO-MEXHON0SUYeCKUX Mawun u obopyooeanus, b1.J[.B.27 Koncmpykyus u ocHoswl pacuema
onepeemuyeckux ycmanogok, b1.J[.b.28 Ocnosbt meopuu HadexcHocmu U pabomocnocobHocmu
mexuuyeckux cucmem, b1.J[.5.29 Vnpaenenue mexnuueckumu cucmemamu, b1.J{.5.30 Oxonocuueckas
be3onachocms MpaHcnoOpmubIX U Mpancnopmuo-mexnonrocuveckux mawiut, b1.J[.B.4 Texnonocuueckue
npoyeccbl MexHU4ecKko20 OOCHYHCUBAHUSA MPAHCNOPMHLIX U MPAHCNOPMHO-MEXHON0SUYECKUX MAUUH,
b1.J[.B.5 Texunonocuueckue npoyeccbl pemMonma MmMpaHCHOPMHBIX U MPAHCHOPMHO-MEXHON0SUYECKUX
mawun, B1.J[.B.6 Texnuueckas ouazHocmuka mpaHCnOPMHuIX U MPAHCHOPMHO-MEXHOL0SULeCKUX MAUUH
Hepmeeazosou ompacau, bB1.J[.B.8 Mamepuanvno-mexunuueckoe obecneyerue NpPoOU3BOOCMEEHHOU
oessmenvrocmu, b1.J[.B.10 Ochosbl npoekmuposanus u 3KCHIYamayuu mexHoi02u4eckozo 060pyo0osanus,
b1.J1.B.13 Oxonomuxa npeonpusmus, b1.J[.B.15 HWnpopmayuonnvie mexnonrocuu 6 mpaHcnopmuo-
MmexHon02UYecKux npoyeccax Hegpmezazosoui ompaciau, b1.J[.B.18 DnekmponHvle cucmemvl mpaHcnopmHuix
U MPAHCNOPMHO-MEXHONOSUYECKUX MAWUH Heghme2a30801i ompaciu

3 TpeGoBaHus Kk pe3yjabTaTaMm 00yUYeHUs MO TUCIUIINHE

HpOLICCC HU3YyYCHUA JUCHUIIJIMHBI HAITPABJICH HaA (I)OpMI/IpOBaHI/IC CJICAYIOIIUX PC3YJIbTATOB 06y‘-IeHI/I}I

Kon n HaumeHoBaHue [Tnanupyemble pe3yabTaTbl 00ydeHUs
Kon n HaumeHoBaHne
(OPMUPYEMbIX KOMTIETEHIHI WHIUKATOPA JTOCTHKCHHUS 1O IMCLHMILINHE, XapaKTepU3YIONHe
KOMIETEHINH 9Tansl GOpMUPOBAHUS KOMIIETEHIIUH
OIIK-1 Cnocoben mpumensite |OIIK-1-B-1 Ilpumensier metonsl |3HATH:

€CTECTBEHHOHAYYHBIE U MaTeMaTHYECKOro aHalln3a, - OCHOBHBIE TOHATHS U METO/IbI JIMHEH-

oOIIenH)KeHEPHBIEC 3HAHMS, CTaTUCTHKH, TEOPHH BEPOSTHOCTH | HOHM anreOphl, aHATUTHYECKON TeOMeT-
METOBI MATEMaTHYECKOTO U MaTeMaTU4eCcKOro pHH, BEKTOPHOH aireOpbl, MaTeMaTH4e-
aHaJIM3a U MOJICJIMPOBAHMS B | MOJICIMPOBAHUS B CKOro aHaJIn3a, 1 epeHInalIbHOrO U
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Kox n HaumeHoBaHue

Kox n sHaumenoBauue
WHJIUKATOpa JOCTUKEHUS

bopMUpyeMBbIX KOMIETEHIIHHA

[Tnanupyemble pe3yabTaThl O0y4eHHS
0 JUCLUIUIUHE, XapaKTEPUIYIOLTUE

KOMIIETEHITNHU sTansl GOPMUPOBAHMS KOMITETEHIIUI
npodeccroHanbHOM npodecCHOHATBLHOM MHTErPAIbHOTO UCYUCIICHUS, OCHOBBI
NEeSATEIbHOCTH JIEATEIbHOCTH TEOPUH BEPOATHOCTEN U MaTeMaTuye-

CKOH CTaTUCTUKU, MATEMATUYECKOTO
MOJICIIMPOBAHUS JUISl PEILICHHSI CTaH-
JAPTHBIX 33714 MpodeccuoHaIbHON
JeSITETTLHOCTH.

YMerb:

- IPUMEHSTh OCHOBHBIC DJIEMEHTAPHBIC
MaTEeMaTHYECKUE MOJICIH JUTsl PEIICHUS
y4eOHBIX 3aj1a4 0] PyKOBOJICTBOM
MperoaBaTels;

- CAMOCTOSITEJIEHO MMPUMEHSTH OCHOB-
HBIC DJICMEHTAPHBIE MATEMATUYCCKUE
MOJISIIN JIJISl pEIICHUS YIeOHbBIX 3324
poeCCHOHAIBHON HAIIPaBICHHOCTH
Baaaers:

- CIIOCOOHOCTBIO K BOCIPHUSTHIO UH-
dbopmaruu, 0600IICHUIO U aHATH3Y;

- METOJIaMU MaTeMaTHYECKOTO
onucaHus PU3HUECKUX U
YKOHOMHYECKHUX SIBJICHUH U MPOIIECCOB
B PO eCcCuu.

4 CTpyKTYypa U colepKaHue TUCUUIINHBI

4.1 CTpykTypa 1M CIHILIHHBI

OO01mast TpyA0eMKOCTh JTUCIUTIINHBI COCTaBsAeT 15 3aueTHbiX eaunuil (540 akaleMUIeCKUX 4acoB).

TpynoemMkocTs,
Bun paGotsr aKaJIeMHYECKHX 9acOB
1 cemecTp 2 ceMecTp 3 cemecTp BCETO

OO0masi Tpy10éMKOCTh 180 180 180 540
KonraktHasi pabora: 16,25 15,25 15,5 47
Jlextmm (J1) 8 6 6 20
[Tpaktuueckue 3ansatus (I113) 8 8 8 24
Koncynpranuu 1 1 2
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,5 1
CamocrosiTesibHas pa6oTa: 163,75 164,75 164,5 493
- 8bINOIHEHUEe KOHMPONIbHOU pabombl +

(KonmpP),

- 8bINOIHEHUEe UHOUBUOYATbHO20 MEOPUECKO20

saoanus (UT3);

- camonodeomogka (npopabomxa u

nosmopeHue JeKYuoOHH020 Mamepuaia u
mamepuana y4eOHuKos u yuebnvix nocoouil);

- H0020MOBKA K NPAKMUYECKUM 3aAHAMUSIM.

Buja uToroBoro KOHTpoJIs (3a4eT, IK3aMeH, 3auer IK3aMeH IK3aMeH

AU pepeHpOBaAHHBIN 3a4eT)




Paznensl nucnunivbel, n3ydaemsie B 1 cemectpe

KonnuecTBo yacoB
Ne HaumenoBanue pa3zaenon ayArTopHa BHEayIl.
paznena BCETO pabota
T 113 | JIp pabota
1 Jlunetinas anrebpa 44 2 2 40
2 Bekropnas anre6pa 44 2 2 40
3 AHaMTHYECKasi TeOMETPUS 46 2 2 42
4 BBenenue B ananus 46 2 2 42
Utoro: 180 8 8 164
Pa3nensl AMCUUITINHBL, H3y4aeMble B 2 ceMecTpe
KomnnuectBo yacos
Ne HaumenoBanue paszaennos ayuTopHa BHEAy/l.
paznena BCETO pabota
T 113 | JIp paboTta
5 HuddepeHnmaibHOe U UHTETPATLHOE NCUUCIICHUE 58 2 2 54
(GyHKIMHI OqHON IepeMEHHOM
6 HuddepeHnmaibHOE U HHTETPATLHOE UCYHCIICHHE 58 2 2 54
(GYHKIMI HECKOJIBKUX TIEPEMEHHBIX
7 OO6bikHOBeHHBIE U depeHIanbHbIe YpaBHEHUS 64 2 4 58
Wroro: 180 6 8 166
Pazensr quCHUIUTMHBL, U3ydaeMbIe B 3 ceMecTpe
KosmyecTBo yacoB
Ne HaumeHnoBanue pa3aenon ayAutopras BHeay/I.
pasnena BCETO pabota
T 113 | 7P pabora
8 UucnoBsle U GyHKIIMOHATIBHBIE PSIJIbI 58 2 2 o4
9 Teopus BeposiTHOCTEN 60 2 4 54
10 OCHOBHBIE TTOHSATHSA U METOBI MATEMATHUYECKOM 62 2 2 58
CTaTHCTUKH
Wroro: 180 6 8 166
Bcero: 540 20 | 24 496

4.2 ConepxxaHue pa3iesioB AUCHUNINHBI

Pa3zpnen Ne 1 JIuneitnas anreopa

Martpunel, paeiicTBus Haj HuMH. [loHatne 00 ompenenuTene JO00OTO TOPsAIKA, CBOWCTBA
ompenenuteneii. OOpaTHas MaTpula, paHT MaTpulbl. PelieHne HEBBIPOXKIEHHBIX CHCTEM N JIMHEHHBIX
anreOpanvyeckux ypaBHEHUM C n Heu3BeCTHbIMU. CHUCTEMbl JIMHEWHBIX ypaBHEHHH. MaTpuuHas 3amucCh.
ITpaBuno Kpamepa. Marpuunslii crioco0 pelieHus HEBBIPOXKACHHOM CHCTEMBbI JIMHEHHBIX aareOpandeckux
ypaBHEeHUH. PemeHne cucreM m JMHEHHBIX anreOpanyecKux ypaBHEHHUI ¢ n HeU3BeCTHbIMU. MccienoBanue
cUCTeM IMHEeHHbIX ypaBHeHUH. Meton [aycca. bununeiinele u kBaapatuuynsle (opmbl. [lonstne 00
WUTEPALMOHHBIX METO/IAX PEIICHUs CHCTEM YPaBHEHHM.

Pa3nesa Ne 2 BexktopHas anreopa

Bekropnast anreOpa. BekTopsl, JuHEHHBIE omnepanuyd Haj BekTopaMu. JIMHeWHas 3aBUCHMOCTH
BEKTOPOB M HE3aBUCHMOCTb BEKTOpOB. ba3uchl B R? u R® Pasnoxenne BekTopa mo 6asucy. IIpoekuus
BeKTOpa Ha ock. [IpsamoyronbHblil 0azuc. CkanspHoe, BEKTOPHOE U CMEUIaHHOE ITPOU3BEIEHUSI BEKTOPOB, UX
CBOMCTBA,  BBIYMCIEHUE, [PUMEHECHHE.  YCJIOBHE  KOJUIMHEAPHOCTH,  MEPHCHAUKYISIPHOCTH U
KOMILUTAaHAPHOCTH BEKTOpoB. JIMHEHHBIE omepaTophl. Marpuna mauHelHoro omneparopa. CoOCTBEHHBIE
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3HaYeHHUs U COOCTBEHHBIE BEKTOpPHI. JIMHENHbIe onepalnuy Haj BekTopaMu. Hopma BekTopa B €BKIHMIOBOM
npoctpancTBe. CKalsIpHOE MPOM3BENECHHE BEKTOPOB. BekTOpHOE mpousBeneHHEe BEKTOpOB. CMeniaHHOE
IIPOU3BEICHNE BEKTOPOB.

Pazgen Ne 3 AHanuTn4yeckasi reomeTpus

IIpsimMast JIMHKA HA IUIOCKOCTU. Y paBHEHME IIPSIMOM JIMHUU HA IUIOCKOCTHU. Y CIIOBUS MAPaJUICIBHOCTH
U NEPIEeHIUKYIAPHOCTH NPSAMBIX. PaccTosiHue OT TOYKH A0 IIOCKOCTH. KpuBble BTOPOTO MOPSAIAKA: AJUIUIIC,
runepOona, napadona. OOuiee 3aaHne KPUBBIX BTOPOTO MOPAIKA M NPUBEACHNE X YPaBHEHHH K KaHOHH-
YECKOMY BUAY.

[Tpsimast 1 MIIOCKOCTh B MpOCTpaHCTBE. [110CKOCTh B IIpoCcTpaHCTBE, €€ ypaBHEHUs. Y CJIOBMS Iapai-
JIETbHOCTH M NEPIEHANKYJIPHOCTH IIJIOCKOCTEN. PaccTostHue oT ToukH 10 minockocTu. [Ipsmas B npocTpaH-
crBe. [loBepXHOCTH BTOPOTO MOPSIIKA: AIUTUIICOUT, TUIIEPOOIIOH IbI, TApaOOIOHIBI.

Pa3zgen Ne 4 BBenenue B aHAIN3

MHoxecTBa, onepauuu HajJ HUMH. JleMCTBUTENbHBIE 4MCia. UUCIOBBIE MHOXKECTBA. MHOKECTBO
KOMIUIEKCHBIX uHcell. [IpomexxyTku neicTBUTENbHbIX uncena. OKpecTHOCTH. BepXHsAs ¥ HWKHSAS TpaHu 4u-
cIIOBBIX MHOXeCTB. [Ipenen gpyHKkmu B TOUKe, mpeaen GyHKIUU Ha OECKOHEYHOCTH; OJHOCTOPOHHUE Ipe-
JIeIbl; 3aMedaTeNbHble Mpeesibl; 06CKOHEYHO Majble (QYHKIHUU, X CBOMCTBA; CpaBHEHHE OECKOHEYHO Ma-
JIBIX; TPUMEHEHHE SKBUBAICHTHBIX OECKOHEYHO MAJIbIX K BEIYUCICHHIO MTPEJICIIOB.

HenpepriBHOCTh QyHKIMIA B TOUKe; apudMETHUECKHE ACUCTBUS HaJ HENPEPBHIBHBIMU (DYHKIUAMU;
HETPEPBIBHOCTh (PYHKIIMU Ha OTpe3Ke; KiIacCH(HKAIMI TOUeK paspbiBa QpyHKIUH. KycouHO-HEnpephIBHBIC
¢byskun. OCHOBHBIE CBOMCTBA HEMIPEPHIBHBIX (DYHKITHIA.

Pazgea Ne S JluddepeHunaibHOe 1 MHTErpaJibHOE HCUMCIeHHe PYHKUMI 0JHOW IepeMeHH O

[Tonstue pynkuuu auddepeHupyemMoii B Touke, IpOU3BoHAs B Touke, quddepeHnran GyHKINH,
UX TEOMETPUYECKHI CMBICI, MEXaHHMUYECKUI CMBICI MPOU3BOIHOM; MpaBwia JU(QGepeHIIMPOBAHNUS; TTPOU3-
BoAHbIE U Au(depeHnranbl BeICIINX NopsakoB; Gopmyna Jleitbnuna. OcHoBHBIE Teopembl auddepeHin-
QIBHOTO UCYHCIICHUS M UX MpUiioKkeHus: Teopembl Posuis, Jlarpamxka u Komm; dopmyna Teitnopa ¢ ocra-
TouHbIM wieHoM. [IpaBuiio Jlonurans. [Ipu3sHaKk MOHOTOHHOCTH (PYHKIIMH, SKCTPEMYMbl (PYHKIIMH, OTHICKa-
HUE HAHOOJIBIIETO W HAMMEHBIIETO 3HAYeHUH (DYHKIIMK HA OTPE3KEe; BBITYKIOCTh (DYHKIIMH, TOUKH TIEPETH-
6a; acumntoTsl rpaduka ¢pynkiuii. OOmias cxema uccienoBaHus GyHKIIUU U TOCTpoeHus ee rpaduka. Ilep-
BOOOpa3Hasi, HEONPEAEICHHBIM MHTETpall, €ro CBOMCTBA; METOAbl MHTETpuUpoBaHus. MHTerpupoBanue pa-
IIUOHAIBHBIX (YHKIMN; HHTETPUPOBAHUE HEKOTOPBIX MPOCTEHIINX HPPALMOHAIBHBIX M TPaHCLEHAEHTHBIX
dbynkumii. OnpeneneHHblid HHTETpall U ero cBoicTBa. MHTErpan ¢ nmepeMeHHbIM BepXHUM mpenenom. Dop-
myna HeroToHa-JIeiiOHuma. MeToasl HHTErpUpPOBaHUS ONPENEIEeHHOT0 MHTEerpaa, MPUIOKEHHUs oIpeje-
neHHoro uHrerpana. HecoOcTBenHble MHTErpaibl | posia, UX BBIYMCIEHUE U NMPU3HAKU cxoauMocTH. Heco0-
cTBEHHbIE UHTErpaisl Il pona, X BeIYMCIEHUE U TPU3HAKU CXOIUMOCTH

Pa3znen Ne 6 {uddepennuanbHoe U HHTErpajbHoOe McUYUCIeHNe QYHKIUI HECKOJbKHUX Iepe-
MEHHBIX

[TpousBoanbie U nuddepenHuanbl GyHKIUU HECKOJIBKUX NEPEMEHHBIX Y CIOBHBbIE M 0€3yCIIOBHBIE
HKCTPEMYMBI (DYHKIIMHM HECKOJIBKUX NepeMeHHbIX. KpaTHble HHTerpasl. Boruncienue 1BoiHOIo u TpoitHoro
MHTETpajioB IIyTeM CBEACHUS K JIMHEHHOMY. 3aMeHa MEepEeMEHHBIX B KpaTHbIX MHTerpanax. J|BoiHOW mHTe-
rpaJl B MOJIAPHBIX KoopAUHaTax. TpoiHON MHTErpan B IMIMHIPUUYECKUX U cepruueckux koopauHatax Kpu-
BOJIMHEWHbIE ¥ TIOBEPXHOCTHBIE MHTErpaibl. BoruncieHne KpUBOJMHEHHOrO MHTErpajga MyTeM CBEISHUS K
JIMHEUHOMY.

Pasznen Ne 7 O0bikHOBeHHbIE 1M PepeHIIHATIBbHbIC YPABHECHUS

OcHOBHBIE MTOHATHUS TEOPHH U PEpEeHIINATBHBIX YpaBHEHHH MepBOro mopsaka. 3aaayu, MPUBOIs-
e K auddepeHimanbHbM ypaBHeHUSIM. OcHOBHBIE onpenenenus. [loe HanpaBiennit 1 n30KJIUHbL. [ud-
depennanbable ypaBHeHUs 1-ro mopsaka. 3agava Komm. {uddepennumanshpie ypaBHEHUS ¢ pa3zensio-
HIMMHCS repeMeHHbIMU. OIHOpOIHbIe, THHEWHbIe TuddepeHanbHble ypaBHeHus. Y paBHeHue bepuymim.
Juddepennunanbupie ypaBHeHHs B MOyHBIX auddepennunanax. Juddepennuanbiple ypaBHEHUS BBICIIMX
nopsiikoB. O0mmii Bua, odmee pemrerue. 3agaya Komm. Meron nonmwkenus nopsiaka. Jluaeitasie nudde-
pEHIMANIbHBIE YPAaBHEHUS N-TO MOPSAKA, CBOMCTBA YAaCTHBIX PEIIEHUN OJHOPOJHOrO ypaBHEHUs. JInHelHas
3aBHUCHUMOCTh M He3aBUCUMOCTh (hyHKIUH. Omnpenenutens Bponckoro. CtpykTypa obmiero pemenus. Jlu-
HeifHble oHOpOHBIE nu(depeHInanbHble YpaBHEHUS n-ro nopsaaka. JluHelnsle HeogHOpoaHble Audde-
peHIMalIbHbIe ypaBHEHUs n-ro nopsjaka. [locrpoenue pynnamentanbHoi cuctemsl pemenuil (OCP) nuneii-
HOTO OJAHOPOAHOTO U (HEepeHIHATEHOTO YpaBHEHHS N-TO MOPsAKa C MOCTOSHHBIMU Kod(duunentamu. JIu-
HeliHble auddepeHIuaIbHble YPaBHEHUS N-TO TOPSAIKA ¢ MOCTOSSHHBIMH KOd(pPUIIMEHTaMH U TIPaBOM ya-
CTBIO crieranbHoro Bujaa. CucreMsl AudQepeHnnanbHbIX ypaBHEHUH.



Pazgea Ne 8 UucsioBbie 1 QyHKIUOHAIBHBIE PSA/bI

Omnpenenenne YuciaoBOro psiaa, ero CXoauMocTb U cymma. Heo6Xxoaumblii MpU3HaK CXOAUMOCTH Psi-
na. CpaBHEHHUE PSJIOB C MOJOKHUTEIFHBIMHA WICHAMU; TIpU3Haku cxoaumocTtu Jlamambepa, Komm. 3Hakoue-
penyrouecs: psibl, npusHak JleiiOHua. 3HaKonepeMeHHbIe Psi/ibl, a0CONIOTHAS M YCIOBHAS CXOAUMOCTb.
OyHKIIMOHANBHBIE PsI/IbI; 00JacTh CXOAMMOCTH, METOJBI ee ompeneneHus. Teopema Abens. Pasmoxxenue
(GyHKIUI B CTETIEHHBIE PSAAbl; IPUMEHEHHE CTEIICHHBIX PSAAO0B B MPUOIMKEHHBIX BHIUHUCICHHIX

Pa3nesa Ne9 Teopusi BeposiTHOCTei

OCHOBHBIE TOHSATHSI TEOPUU BeposiTHOCTE. TeopeMbl yMHOXKEHUS BeposiTHOCTe. Teopema croxe-
Hus BeposTHocTel. Dopmyrna nosiHou BepositTHocTH. Dopmyna baiteca. Cxema bepuymiu. JluckperHsie ciy-
yallHble BEJIMYMHBI. MaTeMaTH4ecKoe 0KUIaHWE U JUCIIEPCUs] TUCKPETHOM CilydyallHOW BeJMYMHBI. Moja u
MenuaHa. HenpepbIBHBIE ClydailHblE BEIMYUHBI. MaTeMaTHYECKOe 0KUIAAHUE U TUCIEPCUS HEMPEPBIBHON
CITy4aiiHOUM BEMYMHBI. 3aKOHBI OOJbIINX Ynces. CHCTEMBI CIIyYaiHbIX BETUYHH.

Pa3znen Nel) OcHOBHBIE IOHATHS U METOAbI MATEMATHYECKON CTATHCTUKHU

3amaya MaTeMaTUYECKOM CTaTUCTUKU. | eHepanbHasi COBOKYIHOCTh U BbIOOpKa. BapuanimoHHbIN psij.
Craructudeckoe pacmpezeneHue. OMmupuueckas (GyHkmus pacnpeneneHus. Iloauron u ructorpamma.
CrarucTuueckue OLICHKM NapaMeTpoB pacipezeseHus. JlOBepUTENnbHbII HHTEpBal W JOBEPUTENIbHAS
BEpPOSITHOCTh. JlOBEpUTENIbHBIE MHTEPBAJIBI JUIA [1APAMETPOB CIY4alHOW BEIWYMHBI, PACIPEIACICHHOW II0
HOpMaJabHOMY 3aKOHY. CTaTUCTHUECKHE METO/IbI 00PAOOTKH SKCIIEPUMEHTAIBHBIX TaHHBIX.

4.3 [lpakTuyeckne 3aHATHA (CEMHHAPBI)

Ne Kon-Bo
Ne 3ansaTus Tema
paszaena 4acoB

1 1 Marpuipl, 1eCTBUS HaJ HUMU. PellieHne cuctem JIMHERHBIX 2
aireOpanyecknx ypaBHEHUH.

2 2 Bexkropsl. JleiicTBust Hag BekTopamu. CKalsipHOE, BEKTOPHOE U 2
CMEIIaHHOE NTPOU3BEICHHE BEKTOPOB.

3 3 [TnockocTe B mpocTpancTse. [IpsMast TMHUS B IPOCTPAHCTBE. 2
IToBepxHOCTH.

4 4 [Tpenen ynkuun. HenpepbiBHbIE QYHKITHH. 2

5 5 Texnuka nudpepennuponanus. Heonpenen€Huslii u 2
ONpeeaEHHBIN HHTETPAL.

6 6 Bbruucnenye 4acTHBIX MPOU3BOIHBIX. BeIUMCIEHHE KPaTHBIX 2
WHTETPAJIOB.

7 7 Pemenne nuddepennmanbupix ypaBHeHnut I nopsaka. 2

8 7 Pemenue nuddepennmanbibix ypasHeHui 11 nopska. 2

9 8 CxoauMocTh urcioBoro psaa. Ctenennsie pssl. Pasnoxenne
¢byHKUM# B crenieHHOH psia. CXOAMMOCTh YHCIOBOTO psijia. 2
Crenennsble psabl. Paznoxenne pyHKINN B CTENEHHON s

10 9 OneMeHThl KOMOMHATOPUKU. Brruniciienre BeposiTHOCTEN 2
3aBHCHUMBIX M HE3aBUCHMBIX COOBITHIA.

11 9 JIuCKpeTHBIE U HENIPEPBIBHBIE CIIy4YaliHbIE BEINYUHBI. YUCIIOBbIE 2
XapaKTEPUCTHKH.

12 10 Bribopka. ['enepanbHas COBOKYMHOCTh. CTaTUCTHUYECKUH Pl 2
I'ucrorpamma.
Hroro: 24

4.4 KontpoJnbHasi padora (3 cemecTp)

3amanne Nel. MccnenoBath YMCIOBBIC PSIBI HA CXOJMMOCTD, UCTIONB3YS: a) mpu3Hak [lamambepa; 0)
npusHak Komm.

2 n? = n+1 )"
2 2113_ 2 ;[3n+4)



3aganue No2. Halitu pagnyc m MHTEpBAJ CXOAUMOCTH CTENEHHOTO psja. MccnenoBaTh CXOAMMOCTh

00 X n
pAAa Ha KOHIax MHTCpBajla CXOAUMOCTH. Z e An
= (nN+1)2

3amanne Ne3. [[ns HOpMasibHOM pabOTHI aBTOOA3bl HA JIMHUM JOJKHO ObITh He MeHee K mammH, a
nMmeetcs ux L. BeposTHOCTh HEBBIXO/1a KaX10M MAIlIMHbI Ha JIMHUIO paBHa p. HaliTu BeposTHOCTh HOpMab-
HOM paboThI aBTO0A3BI HA OJVDKANUIITUHN ACHB (3HAYCHUS ITapaMETPOB MIPUBEICHBI B TA0JIHUIIE).

L [K|P
10 8 | 0.2
3ananue Ne 4. TIpoBepka KauecTBa BBITYCKAEMbIX JI€Talel MOoKa3aiia, 4To B CpeaHeM Opak cOCTaBIsi-
eT M %. Haiitu Hanbonee BeposiITHOE YHCIIO CTAaHJAPTHBIX JieTanel B mapTuu u3 N mTyk, 0oTOOpaHHbIX Hay-
nady. (3HAUYSHHs TapaMEeTPOB MPUBEICHBI B TA0IHIIE)
M I|N
5 |25
3amanue Ne 5. OTka3 3JIEMEHTOB JHEPreTHYECKOW YCTAaHOBKM 3amucaH B Tabmuie. OnpenenuTh

CpPEHIOI HapaOOTKy Ha OTKa3 X, CPEIHEKBAJPATUYECKOE OTKIOHEHHE HApabOTKH Ha OTKa3 o, k03hdu-
LMEHT Bapuauuu V.

w12 [3 [4 |5

p, |01[03]02]04

3anmaua Ne 6. 3aBox oTnpaBuil Ha 6a3y M uznenuil. BeposTHOCTh MOBPEKICHUS U3ENUS B IIyTH PaB-
Ha p. HaifTu BeposTHOCTH TOTO, YTO B MyTH OYAET MOBPEKIECHO M3ENUI: a) pOBHO M; 0) XOTs OBl OIHO.
(3HauYeHUs MMapaMeTPOB MPUBEICHO B TAOJIHIIE)
M m|P
1000 | 2 | 0,001
3amanne No 7. HaliTu moBepuTeIbHBIE MHTEPBAJIBI VISl OLICHKH MATEMaTHYECKOTO OXKUJIAHUS HOP-

MaJbHOTO pachpeenenus ¢ HaaexHocThio 0,95, eciau u3BecTHBI BEIOOpOYHAs cpeaHsis X , 00beM BBIOOPKHU
U CpeJHee KBAJAPaTUYECKOE OTKIIOHEHUE O .

X n o
24151169 | 5

5 YueOHO-MeTOAMYeCKOE 00ecnieYeHHe TUCHMIITNHBI
5.1 OcHoBHas auTEpaTypa

Kynneimesa, E.C. MaremaTuka: yueOHuk [Dnextponssiii pecype] / E.C. Kynapimesa. - 4-e usn. -
Mocksa: NU3gatenbcko-toprosas kopnopanus «Jlamkos u K°», 2015. - 562 c.: Tabmn., rpad., cxem., ui. -
bubmmorp.: c. 552-553 - ISBN 978-5-394-02261-6. — Pexum pocrymna: http://biblioclub.ru/
index.php?page=book&id=452840

bannmun, K.B. Beicmas waremaruka: y4yeOHuk [Dnextponssiii pecypc] / K.B. banaum,
B.H. banuteikoB, A.B. Pokocyes; moa o6m. pen. K.B. bamnuna. - 2-e u3n., crep. - MockBa: M3naTenbecTBo
«@nunTay, 2016. - 361 c.: tabn., rpad., cxem. - bubnuorp. B k. - ISBN 978-5-9765-0299-4. — Pexum
noctyna: http://biblioclub.ru/index.php?page=book&id=79497

5.2 JlonoiHMTeIbHAS JIUTEpPaTypa

Hanunos, FO.M. Maremaruka: Yue6Hnoe nocodue / FO.M. [lanunos, H.B. Hukonora, C.H. Hypuesa;
[Tox pen. JL.H. XKypbenko, I'.A. Hukonosoit. — Mocksa: HUL] UH®PA-M, 2014. — 496 c. — ISBN 978-5-16-
010118-7. — Pexxum moctyma: http://znanium.com/bookread2.php?book=471655.

Bricias marematuka [Dnextponsslil pecype] / T.A. Kysnenosa, E.C. Muponenko, C.A. Po3aHoBa u
ap.; pea. C.A. PozanoBa. — MockBa: @uszmatiut, 2009. — 167 ¢. — ISBN 978-5-9221-1004-4. — Pexxum noc-
tyna: http://biblioclub.ru/index.php?page=book&id=68379.



http://biblioclub.ru/%0bindex.php?page=book&id=452840
http://biblioclub.ru/%0bindex.php?page=book&id=452840
http://biblioclub.ru/index.php?page=book&id=79497
http://znanium.com/bookread2.php?book=471655
http://biblioclub.ru/index.php?page=book&id=68379

Jlyary, K.H. Beicmias MmateMaTrka: pyKOBOJACTBO K PEIICHHUIO 33/1a4: y4ueO. mocodue [DIeKTpOHHBIN
pecypc] / K.H. JIynary, E.B. Makapos. — 3-e u3., nepepad. — Mocksa: ®uzmatiur, 2013. — Y. 1. - 217 ¢. —
bubnuorp. B KH. — ISBN 978-5-9221-1500-1. — Pexum JocTymna:
http://biblioclub.ru/index.php?page=book&id=275606.

MakapoB, E.B. Beicmas wmarematuka. PykoBOACTBO K pemieHMIO 3axad: ydel. mocoOue
[DnexTponnsiit pecypc] / E.B. Makapos, K.H. JIlyary. — Mocksa: ®uzmatiur, 2009. — Y. 2. — 383 c. — ISBN
978-5-9221-0756-3. — Pexxum moctymna: http://biblioclub.ru/index.php?page=book&id=82250.

bangun, K.B. OcHOBBI Teopuu BEpOSTHOCTEH W MaTEMaTUYECKOHW CTaTUCTHUKH: YYCOHHK
[Onextponnsbiii pecype]| / K.B. banaun, B.H. bamsikos, A.B. Pokocyes; pen. K.B. bannun. - Mocksa:
WznarenbctBo «®nunTtay, 2010. - 245 c. - bubmuorp.: c. 460-461 - ISBN 978-5-9765-0314-4. - Pexum
noctyna: http://biblioclub.ru/index.php?page=book&id=79333

Kykosckas, T.B. Briciias Maremarnka B mpuMepax M 3amadax: B 2 4. [DIEKTpoHHBIN pecypc] /
T.B. Xykosckas, E.A. MonokanoBa, A.W. YpycoB; MunuctepcTBo o0pa3zoBanus u Hayku Poccuiickoii
Oenepaunn, DenepanbHOE TOCYJAPCTBEHHOE OMOKETHOE 00pa30BaTeNIbHOE YYPEKICHHUE BBICIIETO
obpazoBanust «TaMOOBCKHI TrocynapcTBEHHBIH TEXHHUYECKUI yHUBepcuTeT». — TamOoB: M3marenbcTBO
OI'bOY BIIO «TTTY», 2017. — 4. 1. - 130 C. — Pexum JIOCTYyMa:
http://biblioclub.ru/index.php?page=book&id=498922

5.3 llepuoanueckue u3gaHusi

Boiciiee oOpa3zoBanue B Poccum: xypHan. — MockBa: MOCKOBCKHMI roc. yH-T I€4aTH HM.
N. ®enoposa.
Briciee oOpa3zoBanue ceroans: xypHai. — Mocksa: Jloroc.

5.4 UnTepHeT-pecypcsl

http://www.exponenta.ru — O6pa3oBaTe/ibHbIM MaTeMAaTHUECKUI BEO-CaMT.

http://www.artspb.com —  OOpa3oBarenbHBIi  MOpTAl:  MareMaTHKa, KHOCpHETHKA U
IpOrpaMMHUPOBAHHUE.

https://educon.by/index.php/materials/hmath — Beicrras maTematrka. YueOHbIe MaTepHAIbL.

5.5 TlporpammHoe obGecneyeHue, npogeccuoHaIbHbIe 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBOYHbIE CUCTEMBI

Oneparrionnast cuctema Microsoft Windows

Oducueie npunoxenus Microsoft Office

Beb-npunosxxenue «YHuBepcanpHas cucrema tectupoBanust bI'TH»

SAunpexc-Opayzep

OO1mepoccuiickuii MaTeMaTndeckuii mopTai. — Pexxum mocryma: http://www.mathnet.ru/

Bonbias poccuiickast sHIMKIONEeUs. - Pexkxum mocryna: https://bigenc.ru/

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

denepanbHas ciryx0a roCy/1apCTBEHHOU CTaTHCTHKH. - Pexum JOCTYyTIa:
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/

denepanbHblil 00pazoBaTeNbHBIN MopTai. — Pesxxum nocryma: http://www.edu.ru

6 MaTepuajibHO-TEXHHYECKOe o0ecnevyeHne JUCHMIIMHBI

[TepeueHb OCHOBHOT'O 00OpYIOBaHUS YUEOHBIX ayJUTOPUN Ui MPOBEACHUS 3aHATUHN JIEKIIMOHHOTO
TUTIA: CTAI[MOHAPHBIA MYJIBTHMEIHA-TIPOSKTOP M MPOEKIIMOHHBIA IKpaH, MEPEeHOCHOH HOYTOYK, Kadenpa,
MocaZi0YHbIe MecTa il 00yJaroImuxcs, pabodyee MECTO MpenoaaBaresns, yueOHas 1ockKa.

[lepeueHs OCHOBHOrO 000py/OBaHUs YUEOHBIX ayIUTOPUHN JIJIsl MPOBENECHUS MPAKTHUYECKUX 3aHATUI
(ceMUHApOB): CTAIMOHAPHBIM MYJIbTUMENNA-TIPOCKTOP M HPOEKIHMOHHBIN HSKpaH, MEPEeHOCHOM HOYTOYK,
Kadeapa, mocajouHble MecTa JIJIsl 00yJaronuxcs, pabodee MeCcTo MperoaBaress, J0CKa.


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://biblioclub.ru/index.php?page=book&id=498922
http://www.exponenta.ru/
http://www.artspb.com/
https://educon.by/index.php/materials/hmath
http://www.mathnet.ru/
https://bigenc.ru/
http://www.consultant.ru/
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/
http://www.edu.ru/

AyauTtopun s IPOBEAEHUS TPYINIIOBBIX U HHJIMBHUIYAIbHBIX KOHCYIbTALMM, TEKYIIETO KOHTPOJISA U
MIPOMEXYTOUHOI aTTecTanuy, HOMEUICHHE [JIsi CaMOCTOSITENbHOM paboThl 0OydaroluXCsl OCHAIICHbI
KOMITBIOTEPHOU TEXHUKOHU, MOJKIIOYCHHON K ceTH «/HTepHeT» u o0ecreueHneM I0CTyIa B AJIEKTPOHHYIO

MH(POPMAIIMOHHO-00pa30BaATENBHYI0 Ccpeay by3ylmyKckoro ryMaHMTapHO-TEXHOJIOTHYECKOTO WHCTUTYTA
(punmana) OI'Y, 31eKTpOHHBIE OUOINOTEYHBIE CUCTEMBI.
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