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1 IlepeyeHb IVIAHUPYEMbIX pe3y/IbTaTOB 00y4YeHHs MO AUCHUIIMHE (MO-
AYyJ110), COOTHECEHHbIX C MJIAHUPYEMbIMHU pe3y/IbTaTAMU OCBOEHHUSA 00-
pa3oBaTe/IbHOM NPOrpaMMBbl

1.1 Hesin AUCHUNIIIUHBI

L[CJ'II) MMpernoJaBaHus MaTEMAaTUICCKUX JUCHUILIIMH B BVY3e AJid CTYACHTOB MHXCHCPHBIX CHCHH&HLHOCTCﬁ —
O3HAKOMHTH CTYACHTOB C OCHOBAMU MaTEMaTU4Y€CKOI'O alrrapara, HCO6XOZ[I/IMOFO JJ1 pEIICHUS TEOPETUIC-
CKHUX M MPAKTUICCKNX MHXXCHEPHBIX 3a4a4; IPUBUTH CTYACHTaAM YMEHHUE CaMOCTOATCIbHO N3YyYaThb y‘IC6HYIO
JIATCPATypy IO MAaTEMATUKE U €€ NPUTIOKCHUAM; PA3BUTH JIOTUYCCKOC U AJITOPUTMUYCCKOC MBIIIJICHUC, T10-
BBICUTH O6H.II/Iﬁ YPOBCHDb MaTeMaTHIeCKOU KYJIBTYPBI; BI:IpaGOTaTL HABBIKM MAaTEMATUYCCKOI'O UCCIICJOBAHUA
IMMPUKIIAIHBIX BOIIPOCOB.

1.2 IlepeuyeHb popMHUpPYyeEMBIX KOMIIETEHI M

B pesynpTare 0CBOCHHS AUCHIUIUIMHBI (MOAYNSI) Y OOYYaroIIerocs MOJKHBI C(hOPMUPOBATHCS CIIEAYIOIINE
KOMIIETCHIINH, BBIPQKEHHBIE Yepe3 pe3ybTaT 00y4deHHUs M0 AMCHUILTHHE (MOAYIsl), KaK 4acTbh pe3yibTara
OCBOCHUS 00pa3oBaTeNIbHOM mporpaMmel (panee — OI1):

1.2.1 YuuBepcaibHble KomMnereHuuu (YK)

KOMHGTGHHI/IH HepequL TJIAHUPYCMBIX pPE3yJIbTATOB O6y‘IeHI/I$I 110 AUCHUITIINHE
Mudp Coneprxanne
3HaTh:
- UCTOYHUKU HH(OPMAIINU, HEOOXOIUMBIC I pEIleHUsS MareMma-
TUYECKHX 3a7ad.
Crioco0eH oCcymIecTBISATh
IIOUCK, KpUTUYECKUH aHa-
Ymetsn:
TU3 ¥ CUHTE3 UH(pOpMa-
YK-1 - OCYIIECTBJIATh MOWCK M aHAJIU3UPOBATh WH(POPMAIIMIO, HEOOXO0-
UM, TIPUMEHSATh CUCTEM-
> JIUMYIO JUTS PEIICHUS] MaTEMaTHUECKUX 3a/1a4.
HBIM TOJIXOJ IS peliie-
HUS TIOCTABJICHHBIX 337124
Baaners:
- HaBBIKAMU CHUHTE3UpPOBaHMS HH(OPMAILMH, MPUMEHICMOHN st
pelleHs MaTeMaTHISCKUX 3a71ad.
3Harth:
- CIoCOOBI M METObl CAaMOOPTaHM3allMU U caMO00pa30BaHus, HE-
00X0IUMBIE JIJISI M3YUCHUS OCHOB BBICIIICH MaTeMaTHKH.
Crioco0eH ynpaBisiTh
CBOUM BPEMEHEM, BbI- YmeTh:
CTpanBaTh U PEAJIN30BbI- | - OPraHU30BaTh Ce0s1, CBOE BPEMs M CBOM JCUCTBHUS ISl OBJIAJACHUS
YK-6 BaTh TPAEKTOPHUIO CAMO- | MaTeMaTUYECKUM MHCTPYMEHTapUeM, MPUMEHSIEMbIM IS PEIICHsI
pa3BUTHUS HA OCHOBE CTaHJIAPTHBIX 3a71a4 TPOPECCUOHATLHON e TeTbHOCTH.
MIPUHIAIIOB 00pa30BaHUs
B T€UECHHE BCEH JKU3HU Baagern:
- HaBBIKAMH CaMOOPTaHU3AIUU U CaMOOOPa30BaHUs MIPH UCTIOIH30-
BaHHUs MaTEMaTHYECKOro ammapara Jyisi pelieHus mpod)eCCHOHaATb-
HBIX 3aJad.

1.2.2 O6wenpodeccuoHanbHbie KomneteHuuu (OIIK):

Komnerenuust [lepeyeHp IUIAHUPYEMBIX PE3yJIBTATOB OOYUEHUS 10 TUCIMIUINHE
Mudp Conepxanne
CriocobeH MpuMeHsTh 3HaTh:
OIIK- | ecTecTBEHHOHay4YHBIC U | - OCHOBBI (DYH/IaMEHTANBHBIX MaTeMaTHYECKHX 3HAHHN, HEOOXO0 -
1 OOIIECMHKEHEPHBIC 3HA- | MBIX JJIsl PEIICHUS CTaHNAPTHBIX 3a/1ad MpOeCCHOHAIBLHON Mes-
HUS, METOJIBI MaTEMaTH- | TEIHHOCTH.




YECKOro aHalIM3a U MOJIe-
JUPOBAHUS B Ipoeccro-
HAJIbHOM JeATEeIbHOCTH

YMerTh:
- HpI/IMeHHTI) METOAbI MATEMATHYCECKOI'O aHaJIn3a A pCIHeHI/ISI
CTaHIAPTHBIX 3a/1a4 Ipo(heCCHOHANBHON AESTEIIBHOCTH.

Biaagern:
- METOJIaMH MaTeMaTHYEeCKOro aHaJIu3a U MOJIEJIMPOBAHUS MIPHU pe-
IeHUH TPpo(eCCHOHANBHBIX 3a/1a4.

1.2.3 TIIpodeccuonanbHbie KomnetreHuuu (1K)
Huctumniaa He popmupyeT mpodecCHOHATbHBIE KOMITETSHITAH.

1.2.4 TIIpodeccuoHa/ibHbIe KOMIETeHIMH npoduias uan cneguaausanum (IKC)
Jucuunnuna He GopMupyeT npodeccHoHaIbHbIE KOMIIETCHIIUH MPOQIIIS MM CHCIHATN3AIIH.

1.2.5 KomnerenTHoctu MK II/IHB (KMK)
Hucuunnuna vHe popmupyet komnerenu MK TTTHB (KMK).

2 MecTo AMCUMIUIMHBI (MOAYJ/iA) B CTPYKType 00pa3oBaTe/JIbHOM Mpo-

rpaMMBbl

HucrutuimHa (MOAYITh) pean3yeTcsl B paMKax 0a3oBoi 4acTu

(6a30B0ii, BApHATHBHOI MITH (haKyIbTaATUBHOI)

OCHOBHOM IpodeccHoHaIbHON 00pa30BaTeIbHON IPOrPaMMBI.



3 06beM AUCHUIUIUHBI (MOAYJIA) B 3a4eTHbIX eguHnLax (3.E.) ¢ yka3aHueM Ko/iMYecTBa aKkaJeMUuYeCKUX UM acT-
POHOMMYECKHX 4YacOB, BblJAe/IEHHbIX Ha KOHTAKTHYKW paGoTy OGydYalwumuxcs C mpemnojasaTesieM (Mo BUAAM
y4eOHbIX 3aHATHUM) U HA CAMOCTOATE/IbHYIO Pab0Ty 00y4YaIOLIUXCS

Hns OYHOU dbopmbl 00yUeHUST™*:
(O4HOM, OYHO-3a0YHOH WIITH 320YHOI)
DODME KOHTDOIS Bcero yacos Bcero Kypc 1
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4 CopaepaHue JUCHUILUIMHBI (MOAYJIA), CTPYKTYPUPOBAaHHOE O TEMaM
(pa3aenaM) ¢ ykasaHHeM OTBEAEHHOr0 Ha HUX KOJIMYECTBA aKaje-
MHUYECKHX YaCOB Y BUAOB Y4€OHbIX 3aHATUHA

4.1 Pasaenbl U TeMbl JUCUMIUIMHBI (MOAYJIA) U TPYAOEMKOCTb IO BHUAAM
y4eOHbIX 3aHATHUMH (B aKaJeMHYeCKHX 4acax):
Pa3zoenvr u memot Buowt yueonvix 3auamuii, exnrouas CPC
Ne | Oucyunnunuvt (mooy- Jlex Jab Ilp CPC
1) olo3]| 3] o0]o3]3]o]o3] 3]o0]o3] 3
1 JIuneiinas aareépa u reomeTpust
11 DIeMeHThl TUHEHHOH ail- 4 1 4 1 22 22
reOpsl
12 DJeMEeHTHI BEKTOPHOH 2 1 2 1 22 22
anreOphl
13 DJeMeHTHI aHATUTUIECKOH 2 2 22 22
TEOMETPHH
2 BBeieHne B MaTeMaTHYeCKHil aHAJIN3
21 OCHOBBI IPEJIETHHOTO aHa- 4 1 4 1 22 22
m3a
3 JAunddepenunanbHoe ncuncienne GyHKIuii oHOI nepeMeHHOM
Juddepennuanproe uc-
3.1 | uncnenue QyHKUUH OTHON 4 1 4 1 22 22
TepeMeHHOMN
3.2 Tpunoxenns mtuddepen- 20 22
L[MAJIBHOTO UCUHCIICHUS
4 HNuTerpanbHoe ucunciaeHue PyHKIUMH 01HOM NMepeMeHHOM
41 Heonpenenennslii nnte- 4 2 4 2 20 24
rpan
4.2 I/IHTel'“paJ'II)Ha;SI CcyMMa. 2 2 20 22
OnpeneneHHbli HHTErpa
5 JAuddepenuuanbHble ypaBHeHUs!
Juddepennmanpusie
51 YPpaBHEHHS IIEPBOTO I10- 4 1 4 1 14 22
psiaka
Juddepenimanbaele
52 YPaBHEHHsI BBICIIUX IO~ 4 1 4 1 14 22
PSIIKOB
6 Psajabl
6.1 UwncnoBble psiabl 2 2 14 22
6.2 DYHKIMOHATbHBIE PSIbI 2 2 14 22
7 Teopust BeposiTHOCTei
OCHOBHBbIE TTOHSTHS H T€O-
7.1 PEMBI TEOPHHU BEPOSTHO- 4 1 4 1 14 22
creit
7.2 CrryuyaiiHble BETHIHHBI 2 1 2 1 14 22
8 DJIeMeHTBI MaTeMaTHYECKOIi CTATHCTHKH
CTaTHCTHYECKHE METOIBI
00pabOTKH IKCTIEPHMEH-
g1 | TAIPHBIX TAHHBIX H MPUHS- 14 24
' Tust pemennii. CraTucTu-
YECKHE XapaKTePHUCTHKH.
ITpoBepka runores
itoro 40 | 10 40 10 | 268 334

[Ipumeuanus: O — ounas ¢opma obyuenus, O3 — ouHo-3a04Hasi ¢opma oOydeHus, 3 — 3a04yHas

¢dopma o0ydeHusl.




4.2 CopaeprkaHue pa3aesioB U TeM JUCIUILINHBI
Paznen 1. JIuneiinas anredpa u reomeTpust

Tema 1.1 DneMeHTHI TUHEHHOH anreOpsl

Marpurisl 1 aeiictus Hax HUMH. OTpeneTuTeNn U X CBOMCTBA. Matpwuila, oOpaTHas naHHOW. Permenue
TMHEHHBIX cucTeM 1o popmynam Kpamepa u metogom ["aycca

Tema 1.2 DneMeHTHI BEKTOPHOH anreOpsl

Bexropsl. JInHelinsie onepannu Haa BEKTOpaMHU. baswc Ha IUIOCKOCTH W B MpocTpaHcTBe. CKaSIpHOE,
BEKTOPHOE, CMEIIIAHHOE MPOU3BE/IEHNE BEKTOPOB

Tema 1.3 DaeMEHTH aHATUTHYECKON TEOMETPHH

[IpssiMoyrosipHas cucTeMa KOOpAUMHAT Ha IuiockocTu. IIpocTeiliine 3agaun aHATUTUYECKOW I'e€OMETPHUH.
[Ipsimas Ha mockocTu. [lpsiMast ¥ MII0CKOCTh B NPOCTPAaHCTBE

Pa3nea 2. BBeaenne B MaTeMaTHYeCKHH aHAJIH3
Tema 2.1 OcHOBBI IIpeICTLHOTO aHANIK3A

[Mpenen QyHkmM B Touke, Ha OeckoHeuyHocTH. OMHOCTOpPOHHKE Tipeaeibl. HeoOxomumoe, noctarouHoe
YCIIOBUS CYIIECTBOBaHUS Tpe/iena GyHKIuU B Touke. beckoHewHo Mainble 1 OeckoHeuHO Ooubinve QyHK-
1Y, CBsI3b MEXAY HUMHU. CpaBHEHHE OECKOHEYHO MaiblX. PasnokeHne QpyHKIMH, UMEIOIIEH, Ha TIOCTO-
SIHHYIO U OecKOHeuHO Maiyro. OCHOBHBIC TE€OPEMBI O Tpezenax. [IepBoiii U BTOpOH 3aMedaTesIbHbIC Mpe-
b1 (S1) 13

Paznen 3. lud¢epenunanbHoe ucunciaenue GyHKUMii 0qHOI epeMeHHOI
Tewma 3.1 Iuddepennmanbaoe ncanciieHne GyHKIUI 0HON TIepeMEeHHON

[TpousBoanas. IlpaBmwna quddepennmposanus. Tabmuna npon3BoaHbIX. [IponsBoaHas cloXHOUW (YyHK-
mun. O6patHas Qynkums u e€é nuddepenmmposanue. [nddepeHnrpoBaHre HESBHO W MapaMeTPHUECKH
3aganHbIX QyHkuwid. Jlorapupmudeckoe muddepenipoBanne. [Ipon3BoaHbIe BEICIINX MOPSAKOB. [Ipu-
pamenue QyHKun, auddepeHnman GyHKIuu

Tewma 3.2 [punoxenus qudhepeHuaIbHOTO HCYUCISHIS

YciioBus TOCTOSHCTBA, Bo3pacTaHus U yObiBaHUs (GyHKIMHU. JIoKadbHBIE SKCTpeMyMbl QyHKIH. Heoo-
XOJMMO€ U AOCTaTOYHOE YCIIOBHS CYLIECTBOBAaHHUS 3KcTpeMyMa. OThICKaHWE HauOOJIBIIET0 U HAUMEHb-
1Iero 3HadeHui (hyHKIIMHU, HENPEPBIBHOM Ha OTpe3Ke. BhIyKIIocTh 1 BOTHYTOCTh Tpaduka ¢hyHknuu. He-
00X01MMOE M JIOCTATOYHOE YCJIOBHUS CYIIECTBOBAaHUS TOUKU nepernda. ACUMOTOTH Tpaduka QyHKINH.
OO0mast cxema HcclieIoBaHusl QYHKIUH U MOCTPOSHHS Tpaduka

Paznen 4. UuTerpajbHoe ucuucjieHue (pyHKIMii 0THOM nmepeMeHHOi
Tewma 4.1 HeonpeneneHHbIN HHTETpAT

[TepBooOpa3Has U HeompeaeIeHHbIH UHTEerpaa. Tabiuia OCHOBHBIX MHTErpajioB. O0IIUe METOAbl UHTE-
rpupoBaHus. YacTHble ciiydau

Tema 4.2 UuterpanbHas cymma. Onpeae/ieHHbIA HHTErpajl



Omnpenenennsnii nHTErpai. CBOICTBA ONpeneIeHHOTro WHTerpaia. ['eomeTpudeckne MPUIIOKEHUS OIpe-
JlelIeHHoro nHTerpana. HecoOcTBeHHBIE MHTETPATBI

Paznen 5. lud¢epennuanbHbie ypaBHeHUsI
Tema 5.1 Iuddepenmanbabie ypaBHEHHUS IEPBOTO MOPSAKA

[Monstre nuddepenuuansuoro ypasuenus (YY) u ero pemenus. [lopsgox ypasuenus. Y mepsoro mo-
psAKa, pa3peleHHOe OTHOCUTEIBHO Mpou3BoAHOM. 3anaya Komu. dopMynupoBka TeOpeMbl CyIIECTBO-
BaHMs M eauHCTBeHHOCTH. OOmee n vactHoe pemenus Y. Y ¢ pa3meneHHBIMA U pa3aelITiOIIIMHUCS
nepeMeHHbIMU. OniHoponneie Y. JIuneitnsie 1Y nepBoro nopsaka, ypasHenust bepnymim

Tewma 5.2 JTluddepeHnmanbabie ypaBHEHUS BBICITUX TOPSIKOB

Y Beicmiux nopsiakoB, pa3peli€HHbIE OTHOCUTENIBHO CTapllield IpOru3BOIHON. DOPMYIHPOBKA TEOPEMBI
0 CYIIECTBOBaHMH M eAnHCTBeHHOCTH. O0Imee pemienue. J|Y BToporo mopsiaka, JOMYCKArOIUe TOHMKE-
Hue nopsaka. Jluneitneie 1Y BTOpOro nopsaka

Paznen 6. Paabl
Tewma 6.1 UucnoBsie psiibl

UwncnoBoi#t psia. 3HAKOMOJIOXKUTENbHBIE psAabl. HeoOxommumoe 1 JocTaTOYHOE YCIIOBHE CXOAMMOCTH Psjia.
JlocraTouHble MPU3HAKU CXOJIUMOCTH PSJOB (CpaBHEHHE psIOB, Npu3Hak JlamamOepa, paaukaibHBIA U
WHTErpaNbHbli pu3Haku Komm). 3HakoniepeMeHHbIe psibl. AOCOTIOTHAS U yCTIOBHASI CXOJUMOCTb Psifa.
3uakouepenyromuecs psapl. Teopema JleitOauma

Tema 6.2 OyHKINOHATBHBIE PSJIBI

OyHKIMOHATBHBIN psif. O0IacTh CXOAMMOCTH (YHKIIMOHAIBLHOTO psifa. MHTepBal U paguyc cXOIUMO-
ctu. Crenennsie psaabl. Teopema Abens. UnTepBan u paanyc cxogumoctu. Psaapl Teiinopa. Paznoxenne
HEKOTOPBIX AJIEMEHTAPHBIX (QYHKIUH B CTETICHHBIE PSJIbI

Pa3nen 7. Teopusi BeposiTHOCTEH
Tema 7.1 OcHOBHBIE MTOHSTHS U TEOPEMBI TEOPUHU BEPOSITHOCTEN

[Ipenmet Teopun BepositHocTel. CoobiTre. OnbiT. Kitaccuukanus coObITHi. DJIeMEHThI KOMOUHATOPH-
ku. Krnaccnyeckoe M reoMeTpHUYECKOe ONPEAENICHNs] BEPOATHOCTH. Y CIOBHAsI BeposTHOCTh. HesaBucu-
MocTh coObITHil. Teopembl crnoxeHus: (OOmMH ciay4aid M Ciiydail HECOBMECTHBIX COOBITHI). DopMyIbl
MTOJTHOHM BeposiTHOCTH | baiieca. Cxema He3aBUCUMEBIX ucnbTanuil. @opmyinel beprymmu. Teopembr Mya-
Bpa-Jlanmaca u [lyaccona

Tema 7.2 Cinyuyaiiible BETMIUHBI

Crnyuaitaeie Benuunnbl (CB). Pan pacnpenenenns. Oynkius pacnpenenenus. [ImoTHOCTs pacmpenene-
Hus. Yucnosele xapaktepucTuku CB: MareMaTHUecKoe OXKHUAAaHUE, TUCIIEPCHs, CPEJHEE KBAPaTHIECKOE
oTkyoHeHne. OCHOBHBIE 3aKOHBI pactipenenenus CB (OunomuansHoe, [lyaccona, paBHOMepHOE, OKa3a-
tenpHOE). JIBymepubie CB

Pasaen 8. DiieMeHTHI MATEMATHYECKON CTATHCTHKH

Tema 8.1 Craructudeckue MeTonbl 00pabOTKH AKCIEPUMEHTABHBIX JAHHBIX W TPUHSITHS PEIICHUN.
Craructnueckue xapakrepuctuku. [IpoBepka rumores

8



MaremaTrueckas cTaTHCTUKA. Mojenu ciydaiHbIX mporeccoB. CTaTUCTHYECKHE METOABI 00paboTKU
SKCIIEPUMEHTAIBHBIX NaHHBIX. | 'eHepambHas cOBOKYMHOCTh. Bribopka. CriocoOsr oTO0pa, odecneunBaro-
M€ PENPE3CHTATUBHOCTh BBHIOOPKU. CTaTUCTHUSCKUN psfl. DMIOHMpUYecKoe pacnpeneneHue. [lomuron.
lucrorpamma. Cpennee 3HaueHue, pazopoc. CratucThdeckas mpoBepka rumnote3. Kpurepuii cormacus

ITupcona.

4.3 Copaep>kaHue JIAaOOPATOPHBIX PadbOT
JucuurimHa He IpeaycMaTpuBaeT J1abopaTopHbie paboThI

4.4 CopaepkaHUe NPAKTUYECKHUX 3aHATHI

Ne paznena
(TemMbl) TUCIUTUTMHBI

HaumeHoBaHuE MPaKTHYECKUX PaOOT

Pazoen 1. Jluneinas areebpa u ceomempust

1.1 DnemMeHTH THHEHHOH anreOps

Marpuusl u neiictsus Hax HUMHU. Onpenenurenu U ux cpoiicrsa. Mat-
puma, obpatHas JaHHOH. PaHT Marpuimpl. Perenne TMHEHHBIX CHCTEM
o ¢popmynam Kpamepa u merogom ['aycca

1.2 DneMeHTH BEKTOPHOI anreOpsl

Bekropel. Jlunelinple onepauuu Haja BekTopamu. baszuc Ha miockoctu
U B mpocTpaHcTBe. CKaIsIpHOE, BEKTOPHOE, CMEIIaHHOE MPOU3BEICHIC
BEKTOPOB

1.3 DaeMeHThI aHATUTUYECKOM Ieo-
METpHUH

[TpsaMoyronbHas cucTeMa KOOpIMHAT Ha IutockocTH. [IpocTedmme 3a-
Jlauy aHaguTH4Yeckoil reometpuu. Ilpsmas Ha miockoctu. Kpusslie BTO-
pOro mopsiaiKa: OKpY>KHOCTb; JJUIHIIC; runepbona; napadona. [Ipsmas u
IUIOCKOCTh B IPOCTPAHCTBE

Paszoen 2. Beedenue 6 mamemamudecKull AHAAU3

2.1 OcHOBEHI NIPENENFHOTO aHAI3a

[Mpenen dynkuun B TOuke, Ha OeckoHeyHOCTH. OJHOCTOPOHHUE TIpe-
nensl. HeoGxonmmoe, 1o0cTaTouHOE YCIOBHS CYIIECTBOBAHMS IIpeena
¢yHkun B Touke. OCHOBHBIE TEOPEMEBI 0 Tpesenax. [lepBorii M BTopoit
3aMeyvarenbHble npenensl. HenpepwiBHble ¢QyHKIMH. HempepsiBHOCTH
SJIEMEHTapPHBIX M CIOXHBIX (QyHKIuiH. CBOMCTBa (QyHKIHUNA HEMPEpHIB-
HBIX Ha OTpPE3Ke

Paszoen 3. Jlugpgpepenyuanvroe ucuucienue pynkyuii 0OHOU nepemeHHol

3.1 JuddepeHnnaibHOE UCUNCIICHUE
GyHKIUN OHO# MepeMeHHOI

IMpousBonnas. Ilpasuna nuddepennmpoBanms. Tabmuma nponsBo -
HeIX. [IponsBogHas cioxHol Gpynknuu. OOpatHas GyHKIUSA U e€ nud-
depennupoBanue. JuddepeHuupoBaHue HESIBHO U MapaMETPUUCCKU
3anaHHbIX QyHkuuid. Jlorapupmuueckoe auddepenuuposanue. IIpo-
M3BOJIHBIE BhICIIHMX NOpsiikoB. [Tpupamienne ¢pynkunu, auddepenuan
byHKIIIH

3.2 Ipunoxenus nuddepeHnnans-
HOT'O MCYUCIICHHUS

Uccnenoanne GpyHkuunii. Beraucinenne HeonpeneIeHHOCTEH

Pa3zoen 4. Humeepanvhoe ucuucienue QyHKkyuii 00HOU nepemenHol

4.1 HeonpeneneHHsIi HHTErpall

Meron BHecenus mon auddepeniuan. MHTErprpoBaHHEe MO YaCTIM.
3ameHa mepemMeHHOW. MHTErpupoBaHue parMoHambHBIX aApobei. MHre-
TPUPOBAHHUE BBIPAKEHUM, COAEPKAIIUX TPUTOHOMETPUUECKHE BbIpaxKe-
Hus. UHTEerpupoBaHue uppalroHaibHOCTEH

4.2 VarerpansHast cymma. Ompene-
JICHHBII HHTETpaj

Mertoapl BeIYMCIIEHUS omnpeaeneHHoro unrerpaita. ®opmyna HerotoHa-
Jleitbanna. TlpunoskeHue ONpeAeNeHHOr0 WHTETpaia K BBIYUCICHHUIO
IUIOINAICH IIOCKUX (DUTYp B AEKAPTOBBIX W MOJSPHBIX KOOPAWHATAX.
HecoOcTBeHHBIC HHTETPAIIBI

Pasoen 5. Jlugppepenyuanvuvie ypasnenus

5.1 Tuddepenimanbabie ypaBHEHMS
MEepBOro Mopsiika

Opnoponusie J1Y. Jluneitnsie J[Y nepBoro nopsajaka. YpaBHEHHs B MOJ-
HBIX Auddepennuanax. MHTerpupyrommii MHOXATEIb
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Ne paznena
(TeMbl) TUCITUTUTHHBI

HaumenoBanne MPAKTUICCKUX pa60T

5.2 Tuddepennuansubie ypaBHEHUS
BBICIIUX TIOPSITKOB

Pemenue JIY BTOpOro mopsiaka, AOMYCKAIOIIMX MOHM)KEHHE IOPSIKA.
Pemenne nuHeHHBIX Y BTOpOTO MOpsIKa ¢ MOCTOSHHBIMU KO3 GUIH-
eHTaMH (OZXHOPOAHBIX U HEOTHOPOIHBIX C IPABOH YaCTHIO CIEI[HATBHOTO
BHJIA)

Pasoen 6. Psowl

6.1 YncnoBsie psabt

Heo0xoanmoe 1 JOCTaTOYHOE yCIOBHE CXOMUMOCTH psiia. Jloctarounsie
NPU3HAKH CXOJIUMOCTH psoB (cpaBHeHHE psinoB). JlocTarodHsle mpu-
3HaKM CXOAMMOCTH psnoB (mpusHak [lamamOepa, paAuKalbHBI U UHTE-
rpajibHblil npusHaky Komrn)

6.2 OyHKINOHAIBEHBIC PAIBI

Crenenssle psinpl. VIHTEpBan u paanyc cxonuMocTu. PasnoxeHnue HeKo-
TOPBIX 3JIEMEHTapHBIX (D)YHKIMH B CTETIEHHBIC PSLIBI

Paszoen 7. Teopus seposmuocmeil

7.1 OCHOBHBIC TIOHATHS U TEOPEMBI
TEOPHHU BEPOSITHOCTEN

Teopemsl crokeHus (oOmmiA ciydail M cirydail HECOBMECTHBIX COOBI-
Tiit). opMynBl MONMHOW BeposiTHOCTH u bafieca. Cxema He3aBHCHMBIX
ucneltTanuil. @opmynsl bepuymnu. Teopembsr Myaspa-Jlamiaca u Ilyac-
COHa

7.2 CiryyaifHbIe BeTHYUHEI

Pacnpenenennsa. @ynxuus pacnpenenenus. [InoTHOCTs pacmnpeneneHus.
Uucnossle xapakTepuctuku CB. OcHoBHbIE 3aKOHBI pacnpeaenenus CB.
[IpenenpHBIE TEOPEMBI TeOpUH BeposiTHOCTeH. [IBymepHbie CB

Paszoen 8.

Dnemenmsl Mamemamuyeckol Cmamucmuku

8.1 Cratuctuueckue METOIbI 00pa-
60TKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX
U IpuHATHA perienuil. CtaTuctude-
CKHE XapakTepUCTUKH. IIpoBepka
THUIIOTE3

[ToHsTHE O BapHalMOHHBIX psAax. DMIUpHyYeckas (QyHKUUS pacnpene-
nenust. [Ipumepsl. [lonuron um rucrorpamMma. Bribopounas cpenHsist u
nucnepers CTaTUCTHUECKHUE OLIGHKH TeHepalbHOU cpenHel u nonu. To-
YeyHbIe OIIEHKM JIsI MaTeMaTHYeCKOro OXugaHus u aucnepcuu. Ilo-
T'PEIIHOCTh OleHKH. CTaTHCcTHYeCcKas IpoBepKa THIoTe3

4.5 KypcoBas pa6ora

JucnumninHa He npeaycMaTpuBaeT KypcoByro paboTy

4.6 KypcoBoi npoexKT

JucnuninyHa He Ipe1yCcMaTpUBaeT KypCOBOU IMPOEKT

4.7 CamocTtosaTes/ibHas pa6oTa. KOHTpOJ/ib CaMOCTOATE/IBLHOM PabOThI
B CaMOCTOATCIIbHYIO pa60Ty CTYACHTA BXOJUT MOATOTOBKA K 3aHATHAM IO JUCHUIIIIMHC HYTCM

HU3YUCHUA TCOPCTUYCCKOTO MaTepuajia o UCTOYHUKAM, YKa3aHHBIM B IICPCUHC OCHOBHOH H J0-

MOJIHUTEIbHOMN JIMTCPATYPhI, BBIIIOJIHCHUC IMPAKTHYCCKUX pa60T, O(I)OpMJ'IeHI/Ie MPAaKTUYCCKUX

3aJaHud ¥ ITOATOTOBKA K X 3aIlUTE.

KOHTpOJlB CaMOCTOSTEIbLHOMN pa6OTBI OCYHICCTBIIACTCA B XO€ IMMPAKTUICCKUX 3aHATHH.

4.8 HHTepaKTUBHbIE POPMBI 00yUYEeHUA
B mponecce ocBoeHus AaHHOM y4eOHOM JUCHMIUIMHBI MHTEPAKTUBHBIE (POPMBI HCHOIB3YIOTCS

IpU HU3Y4YCHHUU CICAYIOIIUX TCM!:
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KoimnuecTBo
Pa3nen (Tema) AUCHHMIIMHBI 4acoB

O | 03| 3
Paznen 1. JIuneitnas anrebpa u reoMeTpus 6 2
Paznen 3. luddepennmanpaoe ncuncienue GQyHKIUNA OTHON ITepEeEMEHHON 6 2
Paznen 5. HTEerpanpHoe ncuncieHue GyHKIUNA OHOU ITepeEMEHHOMN 6 2
Pazpnen 8. Psaanr 4
Hroro 22 6

5 ®oHA OLLEHOYHBIX CPEeACTB AJis NPOBeJeHUsI MPOMEXYTOYHOU aTTe-
CTalM4 00YYaKILUXCA M0 AUCHUIIMHE (MOAYJII0)

5.1 OnucaHue mokasaTesjied U KpUTEepHUEB OLICHUBAHUA KOMHETeHuI/Iﬁ, OIlN-
CaHHE IIIKaJI Ol€HHUBAHHUA

IToxa3aTenu oueHUBa-
Onucanne nokasaress

HUS
OOyuaeMbIii JJIEMOHCTPHPYET CHOCOOHOCTh K MOJIHOW CaMOCTOSITEIBHOCTH ([OMyCKa-

IOTCS KOHCYJBTALlUM C MpernojaBaTesieM IO COMYTCTBYIOIIMM BOMpocaM) B BhIOOpe

CHOCO63 peuicHusA HCEU3BECTHBIX WM HECTAHAAPTHBIX 3aﬂaHHI71 C HCIIOJIB30BaHUECM

3HaHHI>i, yMCHI/Iﬁ 1 HAaBBIKOB, MOJYYCHHBIX B XOA€ IMPOBECACHUA OCBOCHHUA JUCHUIIIN-

Or1eHKa «OTJIMYHOY (3a- | HBI, CICAYET CUMTATh KOMIICTCHIIHIO C(hOPMUPOBAHHOI Ha BBICOKOM ypoBHe. [IpucyT-
YTEHO) cTBUe C(HOPMUPOBAHHON KOMIIETCHI[MHA HA BBHICOKOM YPOBHE O3HAYaeT CIOCOOHOCTH

CTYACHTA K €€ HaﬂbHeﬁLHeMy CaMOpa3BUTHUIO U BBICOKOH AlalITUBHOCTH MPAKTUYCCKO-
T'O IPUMCHCHUSA K U3MCHAIOIINUMCS YCIIOBUAM HpO(I)eCCHOHaJ'ILHOﬁ 3aJa4u.

OOyuaeMbIil JIEMOHCTPHUPYET CaMOCTOSATENbHOE INPHUMEHEHHE 3HAHWH, YMEHHHA U
HABBIKOB TP PEIICHUH 3aJaHUH, aHAJOTMYHBIX TeM, KOTOPbIE MPEIOCTaBIISAI MPETo-
JlaBaTeib MPU MOTCHLIUAIFHOM (OPMHPOBAHMN KOMIIETEHIMH, MOATBEPXKAAET HAIH-
4yue cOPMUPOBAHHOI KOMIETEHIMH, MpU4YeM Ha Oojiee BbICOKOM ypoBHe. Hannune
c(OpMHPOBAHHONW KOMIIETEHIIMM Ha IOBBIIICHHOM YPOBHE CAMOCTOSITEIBHOCTH CO
CTOPOHBI 00YYaeMOTO TPU €€ MPAKTUIESCKOH NEMOHCTPAIMH B XOJ€ PEIICHUS aHAIO-
THYHBIX 33/IaHUI CIIEAYeT OICHHBATh KaK ITOJIOKUTEIFHOE W YCTOHYMBO 3aKpEIlICH-
HOE B IIPAKTHYECKOM HaBBIKE.

OreHka «xoporoy (3a-
YTEHO)

OO6yuaeMbIil JeMOHCTPUPYET CaMOCTOSATENFHOCTh B MPUMEHEHUH 3HAHUH, YMEHHUH U
HAaBBIKOB K PEIICHUIO YUeOHBIX 3aJaHW{ B IIOJTHOM COOTBETCTBHHU C 00pasIoMm, AaH-
OueHKa «ylIOBIETBOPU- | HBIM IIpENOAaBaTeleM, 0 33/IaHHsIM, PelIeHHe KOTOPBIX OBLIO MMOKa3aHO IperojiaBa-

TEJILHOY (3a4YTEHO) TeneM, cieayeT CUUTaTh, YTO KOMIETEHIUsI COPMUPOBaHa, HO €¢ YpPOBEHb HEJO0CTa-
TOYHO BBICOK. [IOCKOJIBKY BBISBICHO HaJW4YHe CHOPMUPOBAHHON KOMIIETCHIUH, €€
CIIEAYET OLICHUBATh MOJIOKUTEIBHO, HO HA HU3KOM YPOBHE.

OOyuaembIii HEe CHOCOOEH CaMOCTOSTEIHHO IMPOJAEMOHCTPHPOBATh HATUYKC 3HAHUI
IpU pEIICHUM 3aJaHWil, KOTOpbIC OBUIM IMPEICTAaBICHBI IMPEIOJABATEIIEM BMECTE C
00pa3loM HX pElIeHHs, OTCYTCTBHE CaMOCTOSITCIBHOCTH B NPUMEHCHHH YMEHUS K
HCIOJIb30BaHUIO METOOB MPOBEACHUS MPEA- TUTUIOMHON MPAaKTUKH M HECTIOCOOHOCTH
CaMOCTOSITENILHO TIPOSIBUTh HABBIK MOBTOPEHHUS PEIICHUs TOCTABJICHHOHN 3a1add 110
CTaHAapTHOMY 00pa3ily CBUAECTEILCTBYIOT 00 OTCYTCTBUU C(POPMHUPOBAHHONW KOMITE-
TEHITUH.

O1eHKa «HEYIOBJICTBOPH-
TENBHOY (HE 3aYTECHO)
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5.2

Oy.

5.3
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17.
18.

19.
20.
21.
22.
23.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

TunoBble KOHTPOJIbHbIE 3aJaHUSI UJIM UHbIEe MaTepHuasibl, HE06X0JUMble
AJISI OL€HKHU 3HAaHUM, YMEHUM U (WIM) HAaBbIKOB, XapaKTepU3YIOLIUX 3Ta-
nbl GOpMUPOBAHUA KOMIETEHIIUN B MpoLecce 0CBOeHUsI 06pa3oBaTeJib-

HOM NporpamMmmabl
Kauecmeennuwiii 6onpoc. iepevncinTe CBOMCTBA HEONPEIeIEHHOT0 HHTErpara.

. 2 1
3adaua: BeMUCTUTEL HEOTIPEIEIEHHBIN MHTETpa [ (x ++/x —3x° + poc Rl sol 1 x) dx.

o 5-x <
3aoaua: durypa, orpaHUYeHHAs TUTIEPOOTION Y = = M IpAMOi y = 5 — x, BpamaeTcs BOKpyT ocu

Brrauciuth 00beM Tella BpalieHHs.

l'lepequb BOIIPOCOB AJIA UTOIr0OBOT0 KOHTPOJIA 10 ANCOUIIVIMHE

Martpuupl. JInHeiHbie onepalnyuy HaJl HUMU.

OOpatHast MaTpHLIA U BBIYMCIICHUE €€ JIEMEHTOB.

OnpenenuTeny BTOPOro U TPETHETO MOPSAKOB U X CBOMCTBA.

AnreOpanyeckoe AornosHeHue. MuHop.

HccnenoBanne u pelnieHue CUCTEM JIMHEHHBIX ypaBHEeHHH 110 hopmynam Kpamepa.

HccnenoBanye U peleHne CUCTEM JIMHEWHBIX YPABHEHUHA MATPUYHBIM METOIOM.

HccnenoBanue U pelieHre CUCTEM JIMHEHHBIX YpaBHEHUN MeToaoM [aycca.

BekTtop. JIuHeliHbIe onepaiyy Haji HUMH U WX CBOMCTBA. Teopema o pas3iiokeHHH BEKTOpa 10 Oasucy.
CkamnsipHOe npoun3BezieHne BeKTopoB. Ero cBoiicTaa.
BripaxkeHne cKaIsIpHOTO MPOU3BEACHUS Yepe3 KOOpAUHATHL. [IpUioxkeHns CKaIIpHOTO IPOU3BEICHHS.
BekropHoe npousBeieHre BEKTOpoB. Ero cBoiicTBa M NPUIIOKEHUS.

. BBIpa)KeHI/IC BCKTOPHOT'O ITPOU3BEACHUA BEKTOPOB UC€PE3 KOOPANHATHI.

CwMmernanHoOe pou3BeieHNe BEKTOPOB. Ero cBONCTBA 1 MPUITOKEHHUS.

BrIipa)keHre cMeIIaHHOT O MPOU3BEICHHSI BEKTOPOB Yepe3 KOOPAUHATEI.

[IpsiMoyrosbHas cucteMa KOOpAMHAT Ha ITIOCKOCTH U B IPOCTPAHCTBE.

OCHOBHbIE TIPUIJIOKEHUS METO/Ia KOOPAUHAT Ha MIOCKOCTH (PacCTOSHHE MEXAY JBYMS TOUKaMH,
JieJICHHE OTPE3Ka B JaHHOM OTHOIICHUH, TUIOIAAb TPEYTOIbHHUKA).

Buapb! ypaBHEHMI NpsAMON Ha TNIOCKOCTH.

Yron Mexnay NpsAMBIMH Ha TJIOCKOCTH, YCJIOBHS MapajIeIbHOCTH M MEPHEeHIUKYIAPHOCTH MPSIMBIX.
Paccrostnue oT TOUKHM 10 IPAMOH.

YpaBHEHUS TIIOCKOCTH B POCTPAHCTBE.

[TnockocTk. OCHOBHEBIE 3a1a4M.

YpaBHEHHUS IPSIMOI B IPOCTPAHCTBE.

[psmas uaMs B ipocTpaHcTBe. OCHOBHBIE 3a1a4H.

Yron MeXIy NpsMON M IUIOCKOCTBIO. YCIIOBUS NMEPHEHAMKYISIPHOCTH M MAapajUIETbHOCTH NMPSIMON U
IJIOCKOCTH. Y CIIOBHE MPUHAIEKHOCTH MIPSIMOI IITOCKOCTH.

Onmumc.

I'mnepOorna.

[Tapabomna.

[penen ¢pynxuuu (onpenenenune Komm).

Teopema o npeacrasiaeHun QYHKIMH, UMEIOIIMX Tpeaei (psmast 1 oOpaTHas).

OnHoctoponHue npeaensl. Teopema o npenene QyHKIUN B TOUKE.

JlBa 3aMeyaTenbHbIX Ipeaea.

BeckoneuHo Maibie u 6eckoHeyHO Ooubime GyHKIH. CBOCTBA OECKOHEYHO MAITBIX (DYHKIIHA.
OcCHOBHEBIE TEOPEMBI O Mpeaenax.

OKBHBaJICHTHbIE OECKOHEYHO MaJlble 1 OCHOBHBIE TEOPEMBI O HUX.

HenpepeiBrocTs Qynkuun. [Ipumepsl. ApudmMernueckre CBOHCTBA HEMIPEPBIBHBIX (DYHKIHH.
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35.
36.
37.
38.
39.
40.

41

SRS

48.

49.
50.
51.
52.
53.
54.
55.

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

72.
73.
74.

75.
76.
77.
78.

79.

80.
81.

Touku pa3pbsiBa u ux knaccudukanys. OCHOBHBIE TEOPEMBI O HEMPEPHIBHOCTH.
ITpousBoaHast. YpaBHEeHUs KacaTeIbHOW U HOpMaJIH.
HeoOxomumoe u goctaTtouHoe ycioBue mudGepeHIMpyeMOCTH (GYHKIMH B TOYKE.
Teopema o cBsi3u aupepeHnnPyeMOCTH U HETPEPHIBHOCTH.
[paBuna auddepeHnpoBaHUsI.
[IpousBoaHbIE NIEMEHTAPHBIX (PYHKITHHA.

HuddepennrpoBanne HeIBHO 33JaHHBIX (DYHKIIAH.

. dnddepenuupoBanme GyHKIMIA, 3aJaHHBIX TAPAMETPUIECKU.

Jlorapudmuaeckoe auddepeHITupoBaHme.

[Ipou3BoaHBIE BBICHINX MOPSIAKOB (SIBHBIX, HESBHBIX U MAPaMETPUICCKUX (PYHKITHE).
Huddepennman pyHKINN.

OcHOBHBIE TeOpeMEI 0 MuddepeHaIax: CyMMBI, IPOU3BEIEHHS, YaCTHOTO.

. Huddepenunman cnoxuoit pynkuun. Tabnuua muddepeHunaios.

[Tpumenenune muddepernnana Kk MpUOIMKEHHHIM BEIYUCICHUSIM.
IIpasuiio Jlonurans. PackpeiTHe HEOIIPEIEIEHHOCTEN PA3IMYHOIO BUAA.
Heobxonumoe ycrmoBre Bo3pacTaHust U yOBIBaHUS (DYHKITUH.
JloctaTouHOe yciIoBHE BO3pacTaHusl U yObIBaHUA (QYHKIIHH.
Heobxoanmoe ycioBue skcTpeMyma (GyHKIHH.
JlocTaTouHOE ycI0BHE 3KCTpeMyMa (QYHKIIHH.
HauOosbiiee 1 HauMeHblIliee 3HaUeHUE (DYHKIIMN HA OTPE3Ke.
Bremyxinocts rpaduka GyHKIMM 1 Touku niepernda. Teopema o6 MHTEpBajgax BBITYKIOCTH Tpaduka
GyHKINH.
Beimyknocts rpaduka GyHKINH ¥ TOUKH iepernda. JlocraTodHoe cyniecTBOBaHHE TOUYEK Iepernoa.
Acumnrotsl rpaduka GyHKIMU (BIBOI HaxXoKaeHUs K 1 D).
[NonsTHE HEOPEaENEeHHOTO HHTETpaia. TeopeMa 0 MHOKECTBE BCEX TIEPBOOOPA3HBIX.
CBolicTBa HEONPEAEIECHHOr0 UHTErpaia.
Heonpenenennslit naTerpain. Meron HENOCPEACTBEHHOT'O HHTETPUPOBAHUSL.
Heonpenenennslil naTErpan. Meros HHTErpUpOBaHUS IIOICTAHOBKOM.
Heonpenenennslii uHTErpai. MeTo HHTErpUPOBAHHSA 10 YaCTSM.
Heomnpenenennsiit uarerpan. MuTerpupoBanyue NpoCTEUIINX pariMOHAIbHBIX Ipo0eil.
Heompenenennsiii uaTerpan. MaTerpupoBanne parrioHaIbHBIX APOOCH.
Heonpenenennslii uaTerpai. MHTErpupoBaHne TPUTOHOMETPHUYECKUX (PyHKIHMIA.
Heonpenenennsiit naTerpai. MHTerpupoBaHe HppanmoHATBHBIX (YHKIIHA.
OmnpeneneHHbIH HHTETpal Kak Opeies HHTErpaabHOi cyMMbl. CBOWCTBA ONPEIEIEHHOIO HHTErpala.
®dopmyna Hetotona-Jleitouuia.
HecobcTBenHble MHTErpabl IEPBOTO pofa. J[Ba npu3HaKa CXOANMOCTH.
HecobGcTBeHHBIE HHTETPANIBI BTOPOTO pojia. [IBa mpu3HaKa CXOIUMOCTH.
I'eomeTpuyecke MpUIOKEHUs! OINpeAEICHHOr0 HHTErpasia (BBIYUCICHUE TUIOMIa el TOCKUX (uryp,
BBIYHCIICHHE JUTUHBI JYTH MJIOCKON (PUTYPBI, BEIYHUCIIEHHE 00BEMA).
Uwncnosoii psa. OcHoBHbIe MOHATHA. CBOMCTBA YHCIIOBBIX PAAOB. Psi reomeTpryueckoi Iporpeccu.
Heo0xoauMeliii Tpu3HAaK CXOIMMOCTH YUCIIOBOTO psAa (TeopeMa U cielCcTBre). ' apMOHMYEeCKHi psij.
JlocraTouyHble MPU3HAKUA CXOAWMOCTH 3HAKOIOCTOSHHBIX PSAOB (NPU3HAK CPaBHEHHMS, MPEAETIbHBIN
MpU3HAK CpaBHEHUS, mpr3HaK [lamambepa, pagukanpHbI npu3HaKk Kommm, WHTETrpalIbHBIN MPHU3HAK
Kormm).
3nakouepenyrommecs psaabl. [Ipuznak JlelOauna.
OOmuii OCTAaTOYHBIN MPU3HAK CXOAMMOCTH 3HAKOTIEPEMEHHBIX PSIIOB.
AOCoIIOTHAS M yCIIOBHAS CXOJUMOCTh YUCIIOBBIX PsiioB. DYHKIMOHAIBHBIE PSIBL.
Cremnennsie psapl. CXOIUMOCTH CTETIEHHOTO psna (Teopema Abens). UHTepBaI U pannyc CXOIUMO-
CTH.
Paznoxxenne GyHKIMIA B cTeneHHbIE pAAbl. Pa3nojkeHne HEKOTOPBIX JIEMEHTapHBIX (QYHKLIHUHA B psil
Tetinopa (MakiopeHa).
[IpenmeTt Teopuu BeposiTHOCTeH. McnbIranus u coObITHs. BUbl ciry4aiiHBIX COOBITHH.
OcHoBHbIE (HOPMYIIEI KOMOMHATOPUKH.
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82. Kiaccuueckoe ornpeeneHue BeposaTHOCTH. Ero cBoiicTsa.

83. Cymma aByx coObITHit. Teopema CI0KeHHs.

84. Tlomuast rpynma coObituii. Teopema CIOKEHUs 1JIs TOJHOW IPYIIIbI COOBITHIA.

85. TIporuBomosoxkusie coObITHA. TeopeMa 0 CyMMe BEPOSTHOCTEH JBYX TIPOTHBOIIOIIOKHBIX COOBITHIA.

86. Tlpoussenenue coOBITHIA. VCIIOBHAS BEPOATHOCTh. TeopeMa YMHOXKEHHsI BEPOSTHOCTEN (BEPOATHOCTD
COBMECTHOTO TIOSIBJIICHHS ).

87. HeszaBucumbie coObiTHs. TeopemMa YMHOKEHUsI Ul HE3aBUCUMBIX COOBITHIA.

88. BeposTHOCTH MOSIBIICHUSI XOTS ObI OJTHOTO COOBITHSI.

89. CosmectHble cOObITHS. TeopeMa CI0KEHUS BEPOITHOCTEN COBMECTHBIX COOBITHIA.

90. ®opmymna nosnHoit BepositHocTH. Dopmynsl Beiieca.

91. Tloeropenue ucnbitanuii. opmyna bepuymim. JlokanbHas Teopema Jlamnaca. Marerpanbhas Teope-
Ma Jlamaca.

92. Bupl ciiyyailHBIX BETMYHH.

93. 3akoH pacrpesieneHust BEpOSTHOCTEN AUCKPETHON CITyJaifHON BETMYHHBL.

94. BuHOMHHAIBHOE pacIpeIelicHHE.

95. Pacnpenenenue ITyaccona.

96. IIpocreimmii MOTOK COOBITHIA.

97. MareMaTHuecKoe OKMAAHME U €ro CBOWCTBA. MaTeMaTHUecKoe OKUIAHME YUCIIa TOSBJICHUH COOBI-
THW B HE3aBUCHUMBIX HCITBITAHUSIX (TEOpema).

98. Jlucnepcus QUCKpPETHOW citydaitHoi Benmunubl. Dopmysa ajis BeumcieHus aucrepeuu. CBoMCTBa
JUCTIEPCHH.

99. Teopema o mucIIepCHE TOSIBIICHHUSI COOBITHS B HE3aBUCHMBIX HCIBITaHUsIX. CpeliHee KBaJpaTHIeCKoe
OTKJIOHEHHE.

100.®yuxkuus pacnpeneneHus 1 ee CBONCTBA.

101.TnotHocTh pacnpenencuus. Ee cpoiictBa. Haxoxmenne (GyHKIMH pactpeneieHus M0 H3BECTHOM
MJIOTHOCTH.

102.Teopema 0 BEpOSTHOCTH TIOTA[aHUs HENPEPHIBHOM CITy4aifHOM BEIMYUHBI B 331aHHBINH HHTEPBAJL.

103.Ywucnosble XapakTepUCTHKH HEMPEPHIBHBIX CITyYailHbIX BEJIUYKH.

104.PaBHOMEPHOE ¥ HOPMAJILHOE PACIIPEIEIIEHHS.

105.BeposTHOCTD Momnaanus B 3a1aHHBIA HHTEPBAI HOPMAJILHOM CITyJallHOW BEITNYMHBI.

106.Brruncnenne BEPOSATHOCTH 3aJaHHOTO OTKIOHEHHUS.

107.3axon 6onpmux uncen. HepaBencteo YeObiiiesa.

108.Teopema YeoObimiena.

109.Teopema Beprysun.

110.Teopema JIsmyHoBa.

111.3amgaum MaTeMAaTHUYECKOM CTATUCTHUKHU.

112.TenepanbHas v BLIOOPOYHAst COBOKYIHOCTH. [TOBTOpHAst 1 GECTIOBTOPHAS BEIDOPKH.

113.Croco6s1 otOopa.

114.Craructuyeckoe pacrpeaeiaeHne BHIOOPKH.

115.3mmuprueckas GyHKIMS pacipe/ie/IeHus i ee CBOWCTBA.

116.1Toauron, rucrorpamMma.

117.Craructrdeckne OLEHKH MapaMeTpoB pachpesesieHns (HeCMeleHHast, cMenIeHHast, 3QQeKTHBHAs U
COCTOSITENbHAS OLICHKH).

118.Yucnosbie XapakTepUCTHKH OIIEHOK (TOYEYHBIE OLIEHKH).

119.Buapr qucnepewmid.

120.0uenka reHepabHO# JUCTIEPCUH 110 UCTIPABJICHHON BEIOOPOYHOIM.

121.Tounocts ouenkn. HanexnocTs. J(0BepHUTENLHEIN HHTEPBAIL.

122. [loBepuTenbHble HHTEPBAIIBI ISl OLEHKH MATEMATHIECKOTO OXKHUI@HHSI HOPMAIBHOTO PaCIpe/IelIeHHUs]
TIPH U3BECTHOM M HEU3BECTHOM G.

123.MnTepBanbHast OIlEHKa CPEIAHErO KBAAPATHIECKOTO OTKIOHCHHSI.

124.TIpoBepka runore3bl 0 HOPMATHLHOM pacIpeielieHHH TeHePaIbHOM COBOKYIHOCTH. KpuTepuii cora-
cus [upcona.

125.11ens Mapkosa.
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126.0xHopoanas uemns Mapkosa. IlepexoaHbie BEpOATHOCTH. MaTpuiia nepexoa.

127.PaBenctso Mapkosa.

128.KoppensiimoHHbIi 1 perpecCHOHHBIN aHAIU3bI (IOHATHS, TIPUMEPBI).

129.Bri6opoutbie ypaBHEHHUS PETPECCHH.

130.O71pickanue mapaMeTpoB BHIOOPOYHOIO ypaBHEHHMs JMHENHOW PErpeccuH IO HECTPYNIMPOBAHHBIM
TAHHBIM (BBIBOJT).

131.KoppensiuuonHas Tabnuma.

132.071pickanue mapaMeTpoB BHIOOPOYHOIO YPABHEHUS MIPAMOMN JIMHUKM PETPECCUM IO CTPYIIUPOBAHHBIM
TAHHBIM (BBIBOJT).

133.Be100pouHbiii KO3)GHULIUEHT KOppeasuur. MeToAMKa €ro BEIYMCICHHMS.

134.TlousTre 0 AUCTIEPCHOHHOM aHAIIU3E.

135.®akropHas 1 ocTaTOUHAs AUCIIEPCHHU.

5.4 MeToanquKne PEKOMEHJanH K IIPOBEAECHHUI0O UTOTrOBOro KOHTpOJIA 110
AUCIHUILINHE

Ha uToroBelii KOHTPOJIb BBIHOCUTCS y4eOHBI MaTepuai, pacCMOTPEHHBIH Ha JIEKLMOHHBIX U

MPAKTUYECKUX 3aHATHUSX, a TAKXKE TEMbl, KOTOPbIE ObUIM IPEIOKEHBI JIJII CAMOCTOSTEIBHOIO

U3Y4YECHUS.

qDOpMOfI MMPOBCACHNA UTOIOBOI'0O KOHTPOJIA IO HaHHOﬁ JUCHUIIIIMHE ABJISACTCA DK3aMCEH M 3a4cCT,
KOTOpBIE TPOBOJATCS B YCTHOW (pOpPME C HMCIIOJIb30BaHHEM OWIIETOB, COAEPIKAIIMX TEOpEeTHYe-
CKYIO 1 IMPAKTUYCCKYIO 4aCThb. Taxxe J0IMYCTUMO IPOBCACHUC UTOIOBOI'0 KOHTPOJIA B IMCbMCH-
Hol ¢opme. O dopme NMPOBEEHUS UTOTOBOTO KOHTPOJIS CTYACHTHI JJOJDKHBI OBITh OMOBELICHbI
3a0J1aroBpeMEHHO.

Bo BpeMst moroTOBKM K OTBETY Ha 2K3aMEHE HCIOJb30BAaHUE CIIPABOYHOMN JUTEPATYpHl HE J0-
MmycKaeTcs.

6 IlepeyeHb OCHOBHOM U AOMNOJIHUTE/JbHOW Y4YE€OHOM JIMTEPATypPhl, He-
00X0AMMOM JJIs1 OCBOEHUSA AUCLUILIMHBI (MOAYJIs)

6.1 OcHOBHas y4yeOHasi JUTepaTypa

1. Anmnapuna, JI. B. YncnioBsle 1 QyHKIIMOHANBHBIE psfibl: yueOHoe ocobue/ JI. B. Amapuna. - 2-e u3n.,
ucrp. - CII6.: Jlaub, 2012. - 160 c.- Pexxum noctymna: http://e.lanbook.com/view/book/3798/

2. Anexcanzapos, I[1.C. Beenenne B T€OpHI0 MHOXKECTB M OOIIYI0 TONOJIOTHIO: yueOHoe nocobue/ I1. C.
AnekcauapoB. - 2-e¢ wusm., crep. - CII6.: Jlaws, 2010. - 368 c.- Pexum pgocrymna:
http://e.lanbook.com/view/book/530/

3. bepmanr, A. @. Kparkuii kypc MmaTeMaTHuecKoro aHainusa: yueoHoe nocooue/ A. @. bepmanr, . T
ApamaHoBuu. - 16-e wm3nm., crep. - CII6.: Jlamp, 2010. -736 c.- Pexum pgocryna:
http://e.lanbook.com/view/book/2660/

4. bubukos, 0. H. Kypc oObikHOBeHHBIX audepeHInanbHbIX ypaBHeHHI: yueOHoe nocodue/ 10. H.
Bubwukos. - CII0.: Jlans, 2011. - 304 c.- Pexxum nocrtymna: http://e.lanbook.com/view/book/1542/

5. bopoaun, A. H. DnemMeHTapHBIi KypC TEOPHUH BEPOSITHOCTEW M MAaTEeMaTHYECKOW CTAaTHUCTUKH: y4eO-
Hoe noco6ue/ A. H. Bopoaun. - 8-¢ uz., crep. - CIIB.: Jlans, 2011. - 256 c.- Pexxum noctyna: http
://e.lanbook.com/view/book/2026/
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10.

Topnay, b. A. JluneiiHas anre6pa: yueoHoe nocodue/ b. A. IN'opnau. - CII6.: Jlans, 2012. - 480 c.-
Pexxum noctyma: http://e.lanbook.com/view/book/4042/

loprnay, b. A. MatemaTrueckuii aHanu3: yueoHoe nocobue/ b. A. ['opnay. - CI10.: Jlans, 2013. - 608
c.- Pexxum moctyma: http://e.lanbook.com/view/book/4863/

Kypuseko, O. JI.OcHOBHBIE onpe/ieNleHus] B TEOPEMBI BhIcIei MareMaTHku [TekcT] : yueb. mocoowue /
O. JI. KypusBko. - Omck : OUBT. - Y. 1. - 2010. - 60 c. — Pexum pocryna:
http://liboivt.wixsite.com/biblioteka

Kypusiero, O.JI. OcHOBHBIE OTIpeAieTIeHIs 1 TEOPEMBI BBICIIEH MaTeMaTnkH [ Tekct] : yued. mocobwue.
Y. II. Maremarmueckuit ananus / O. JI. Kypussko. - Omck : OMBT, 2010. - 126 c. — Pexxwum moctyma:
http://liboivt.wixsite.com/biblioteka

Munaues, B. C. Briciias MmaTtemaTtuka : yueOHUK U npaktukyMm / B. C. llumayeB. — 8-e u3x., nepe-
pa6. u gon. — M. : UsparensctBo FOpaiir, 2017. — 447 c. - Pexum moctyna: https://biblio-
online.ru/viewer/6DE29633-99AC-4927-B129-4FDOAB32B648/vysshaya-
matematika#page/2

6.2 JlonmoJIHUTE/IbHAA y4eGHas JuTepaTypa

11.

12.

13.

14.

15.

16.

17.

Anexcannpos, I1. C. Kypc ananutiaeckoit reomeTpuu u nmuHeitHOH anreOpsr: yuedbnuk/ I1. C. Anek-
CaH/pOB. - 2-¢ u3l., crep. - CI10.: Jlans, 2009. - 512 c.-

Amnapuna, JI. B. YncnoBsle 1 pyHKIIMOHATBHBIE pAAbl: ydyeOHOe mocobue/ JI. B. Amapuna. - 2-e u3n.,
ucnp. - CII6.: Jlans, 2012. - 160 c.-

Bbepman I'. H. COopHuK 3a1a4d mo Kypcy Maremarndeckoro aHanusa [Tekct] : yueOHoe mocobue / I'.
H. Bepman. - CII6. : ITpodeccus, 2001. - 432 c.

Bponmreitn, . H. CipaBoyHUK M0 MaTeMaTHKe JUIS MH)KEHEPOB u ydamuxcs BTy3os / M. H. bpon-
mreriH, K. A. Cemenpses. - 13-e u3., uctp. . - M. : Hayxka, 1986. - 544 c.

Bnamumupckwuii, b. M. Marematuka. O0muii kype: yuebnuk/ b. M. Brnagumupckuii, A. b. ['opctko,
S. M. Epycanumckuii. - 4- e uzn., crep. - CII6.: Jlanp, 2008. - 960 c.-

Kypmnsexko, O. JI. Beiciiast matemaTrka [Tekcr] : MeToa. yka3aHus IO BBIIOJIHEHUIO KOHTPOJI. pabot /
O. JI. KypunsiBro. - Omck : OUBT. - Y. 1 Jluneiinas anreOpa, aHanuTHUECKasi TeoMeTpus U qudde-
peHImansHoe ucuncienue. - 2012, - 112 c.

Kypmnsexko, O. JI. Beiciiast matemaTrka [Tekcr] : MeToa. yka3aHus IO BBIIOJIHEHUIO KOHTPOJI. padot /
O. JI. KypnsBko. - Omck : OUBT. -U. 2 NnTerpansHoe ucuncienue, auddepeHnuanbHple ypaBHe-
Hus. - 2012, - 65 c.

6.3 Ilepuoauyeckue u3gaHus

7

IlepeyeHb pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHUKALLUOHHOM ce-
™1 "UHTepHeT" (gasiee - ceThb "IHTEepHeT"), HEOOGXOAMMBIX AJISI OCBO-

€HUA AMCUUILIMHBI (MOAYJIA)

1. DnektponHas 6ubnuoreuHas cucreMa «Jlanb» [DneKTpoHHBIN pecypc]. — Pexxum mocty-
na: https://e.lanbook.com/

2. Hayunas snekTponHas OubnmroTeka [ DIeKTpoHHbBIH pecypc]. — Pexum moctyna:
https://elibrary.ru/

3. Maremarudeckuii mopran «EqWorld» [DnexTpoHHEI pecypc]. — Pexxum gocryma:
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm

4. Dnextponnsbli katajgor HI'ABT [OnextponHsIii pecypc]. — Pexxum nocrtymna:
http://libcat.nsawt.ru/
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8 IlepeyeHb MHGOPMALMOHHBIX TEXHOJIOTUM, UCNOJIb3YEMBbIX NIPU OCYy-
LIeCTBJIEHUM 00pa30BaTeJIbHOT0 mponecca no AUCHuiinHe (Moay-
JII0), BK/II0Yas NepevyeHb NMPOrpaMMHOro oéecnedyeHuss 1 uHpopma-
LMOHHBIX CIPABOYHbIX CUCTEM (IIPU HEOGXOJUMOCTH)

1. MS Excel. MaremaTuueckue BEIYUCIECHUS
2. Matlab. MaremMaTuuecKue BHIYUCIEHUS
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9 OmnucaHMe MaTepHaJIbHO-TEeXHUYECKOM 6a3bl, HEOOGXO0AUMOM AJI1 OCYLleCTBJIeHUsI 06pa30BaTe/IbHOIO Npouec-
Ca o JUCUMIUIMHEe (MOAYJ/II0)

Haumenosa-
HHe BHJa 00pa-
30BaHus,
YPOBHs 00pa-
30BaHus, Po-
(heccun, cne-

Anpec (MecTono-
J103KeHHe) yueo-
HbIX KAOUHETOB,
00BEKTOB 15t
NpoBeIeHUs
NPAKTUYECKUX
3aHATHI, 00beK-

Co0CTBEHHOCTH
WJIH ONepaTHB-
HOe ynpaBJie-

I[OKyMeHT - OCHOBaHHE

HHAJIbHOCTH, o "
Ne HANDABJICHHS HaumeHoBanue oﬁopynonaﬂm,lx y‘leﬁHLlX KaﬁI/lHeTOB, 00bEKTOB AJisl MIPOBEACHUS NMPAKTU1€- TOB (l)l/l3l/l‘leCKOPI HHE, X0351U- BO3HMKHOBCHUS ITpaBa
. /;l 1o pr OTOBKH CKHX 3aHSATHIi, 00beKTOB (PU3NYECKON KYyJIbTYPhI U CIIOPTA ¢ epeYHEeM OCHOBHOIO 000pyao0- KYJbTYPBI H CTBEHHOE BeJle- (YKa3bIBAlOTCSl PEKBH-
a BaHusA cnopTa (C YKasa- HHUE, apeHaa, 3UTHI U CPOKH Zleﬁ-
(aa1s mpodec-
HHEM HOMepa cybapena, 6e3- CTBHUSA)
CHOHAJIBHOI'O
MOMeIleHUs B BO3Me3HOe
o0pa3oBanus),
COOTBETCTBHUHU C moJIb30BaHHUE
noaABHAA 10-
AOKYMEHTaMM
MMOJIHUTECJIBbHO-
010po TexHHYe-
ro odpazoBa- .
CKOM MHBCHTA-
HUA
pu3anum)
644099, 1.
. Owmck, yi. UBa-
Y4eOHas ayTuTOpHs AJIs IPOBECHUS 3aHATHI JEKIIMOHHOTO THIIA: YYeHIYECKas mapra - e AJCKCEeRd
He MeHee 42 IIT., CTOJ MPeroIaBaTeIbCKU - He MeHee | ImT., mocka ydeOHas - He MeHee 1 12 (NeNe 31 3’2
LIT., KpaH MPOEKLMOHHBIN - HE MeHee | WIT., CTya - He MeHee 84 WIT., paMKH MOPTPETHbIE ) oo
Ha IO3TaXKHOM
- He MeHee 23 wrT.
miane (111), 4
9TaXK) CBHUIETENBCTBO O TOC-
YueOHast ayIUTOpHS AJIS IPOBEICHUS 3aHATHIH CEMUHAPCKOTO THIIA: YYeHUYEcKas mapTa - yIapCTBEHHOM peru-
6.11 Martemarixa He MeHee 21 mIT., CTOJ Mperno aBaTeNIbCKU - He MeHee | mT., Jocka yueOHas - He MeHee | OmnepaTuBHOE CTpalLMY IIPaBa OT
. TEMATH -
IIT., DKpaH MPOEKIIMOHHBIN - HE MeHee | MmT., CTya - He MeHee 43 MIT., paMKH MOPTPETHBIE 644099, T. yIpaBlieHUuE 24.03.2015 1.
- He MeHee 6 IIT., IUIAKaThl - HE MEHee 5 IIT. Owmck, yn. NBa- 55-Ab 094597, 6ec-
YueOHast ayTUTOpHS AJIS IPOBEACHUS TPYIIIOBBIX M HHAMBHIyaJIbHBIX KOHCYJIBTAIINN: Ha AJleKceeBa, CPOYHO

YUYeHHUYECKas apTa - He MeHee 21 1IT., CTOJ MpernogaBaTeNbCKuii - He MeHee | mT., Jocka
ydebHas - He MeHee | IIT., 3KpaH MPOEKIINOHHBIN - He MeHee | IT., CTy - He MeHee 43
HIT., pAMKH IOPTPETHBIE - HE MEHee 6 IIT., JIAKAThl - HE MEHee 5 HIT.

VuebHas ayauToOpus MJIsl NPpOBEACHUS 1A NPOBEACHUA TCKYIICTO KOHTPOJIA U IIPOMEIKY-
TOYHOM aTTeCTallUU: YUCHUYCCKAd MapTa - HC MCHCC 21 IT., CTOJI HpeHOHaBaTGJ’IBCKI/Iﬁ -
He MeHee 1 IIT., 10CKa yqe6Ha;1 - He MeHee 1 IT., OKpaH HpOGKHHOHHLIfI - He MeHee 1 mT.,

1. 2 (NeNe 31,32
HA TTO3TAXKHOM
mwrare (111), 4

9TaxX)
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CTYJ - HC MCHCC 43 IIT., paMKU DOPTPETHBIC - HC MCHCC 6 IIT., IJIaKaThbl - HC MCHECC 5 mmT.

ITomeneHre sl CAMOCTOSATENBHOM PabOTHI: onepanuonHas cuctema Windows, maket
nporpamm Microsoft Office, CIIC Koncynbsrant ITJIFOC, TAPAHT, nocka - He meHee 2
IIT., 9KPaH - He MEeHee 2 IIT., ImKad - He MeHee 2 T, CTeHABI - He MeHee 10 IIT., CTOJ - He
MeHee 43 mT., CTyX - He MeHee 48 mIT.

644099, r.
Omck, yi. Ba-
Ha AJiekceeBa,
I 2 (NeNe 52,

53,54,55 na
MO3TAKHOM
miane (111), 3
ITaX)
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