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

eanb (eaH) OCBOCHMS JUCIATUIMHBI:

®DopmMupoBaHNE MaTEeMaTHIECKON KYJIbTYPHI y CTYICHTOB, Pa3BUTHE WX MHTEIUIEKTA M CIIOCOOHOCTEH K JIOTH-
YCCKOMY U aJITOPUTMHUYCCKOMY MBIIUJICHHIO, OBJIaICHUC CHUCTEMOM MaTeMaTHUYECKUX 3HAHUU U yMeHI/II‘/'I, q)OpMI/IpOBa-
HUC COOTBECTCTBYIOLIUX KOMHeTeHHHﬁ, HGO6XOI[I/IMI)IX B HpO(i)CCCI/IOHaIH)HOI\/’I ACATCIIBHOCTH, HU3YUCHHA CMCIKHBIX
TUCITATIINH, TIPOIOJDKCHUS 00pa30BaHMs.

3amaun:

- HpI/IO6peT€HI/Ie O6y‘laIOHlI/IMI/IC$I 3HaHUI B 00J1aCTH TCOPETUICCKUX OCHOB a,]'IFe6pI)I, aHATUTUYECKOM IeOMeT-
pYH, MaTEMaTHIECKOTO aHAJIN3a, TCOPHH BEPOSTHOCTEH W MaTEMaTHIECKON CTATUCTHKH, KaK TEOPETHICCKOHN 0a3hI IS
HU3YUYCHHA NOCICAYIOUX JUCHUIUINH HpO(beCCI/IOHa.HI)HOFO IMHKJIAa,

- MOJIY4YCHUC NPCACTABICHUA O HCHHOCTH MATEMATUKH, KaK HAYKHU U €€ POJIM B €CCTCCTBCHHOHAYUYHbIX U WHXKC-
HEPHO-TCXHUYCCKUX UCCIICOIOBAHUAX

- MpuoOpeTeHre 00yYaroIMMHICS HABBIKOB pealn3alliil TEOPETUIECKIX 3HAHWH Ha MPAKTUKE; YMEHHS PEIIaTh
TUIIOBBIC 3aa4M, COOTBCTCTBYIOIINEC NU3yYaCMbIM pa3cjiaM; UCIIOJIb30BaAHUA MATCMATHYCCKUX METOAOB IIPpHU PCIICHUN

3aja4 Oyaymieit npodeccnoHaaIbHON AEITEIBHOCTH.

2 MecTo AUCHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucnunnuza oTHocUTCs K 6a30Boit yactu 010ka 1 «IMCUUMIUHBL (MOTYIIN )»

[IpepexBu3uThl nucuuriuubl: b.1.5. 11 Ungpopmamuxa

[ToctpekBuzuthl aucuuiiudbl: b.1.5.22  [Ipoyeccwi
b.1.B.J[B.6.2 Memooul nianuposanus sxcnepumenma

3 TpeGoBanus K pe3yjabTaTaMm 00yYeHUs MO TUCIUIINHE

u annapanibl

nuujesvlx np0u3eodcme,

Hpouecc HU3YYCHUS NUCHUIIJIIMHBI HAITPABJICH HaA (I)OpMI/IpOBaHI/Ie CJICAYIOHIUX PE3YJIbTAaTOB O6y‘IeHI/I}I

[Tnanupyemsble pe3yabTaThl 00yUeHHs [0 JUCHUIUIMHE, XapaKTepU3yIoIIne
sTansl GOPMUPOBAHNS KOMIIETEHITUH

dopmupyeMble KOMIIETEHIINU

3HaTh:

Metoael  MOMCKa, ~ XpaHEHMs, 00pabOTKM W HHTEpIpeTaluu
MaTeMaTH4eCcKO nH(pOpMaLUK U3 PA3TUYHBIX HCTOYHUKOB B 3JIEKTPOHHOM
BUJIC.

Ymern:

OcymecTBiaTh  mepepabOTKy  MareMaruuecko  mHMOpManuu B
COOTBETCTBHHM C TIOCTAaBJICHHBIMM 3aJladyaMd U TPEABSABIATH €€ B
TpedyemoMm (opmare.

Baajgern:

HaBpikaMu caMOCTOSITETFHOTO N3YUEHHSI MATEMATUIECKON 1
npoeCCHOHATILHOM JIUTepaTyphl.

OIIK-1 cioco6HOCTBIO
OCYIIECTBIISATH TIOUCK,
XpaHeHue, 00paboTKy U aHaIN3
UHGOPMALINN U3 Pa3THIHBIX
UCTOYHUKOB U 0a3 aHHbIX,
IIPEJICTaBIISATh €€ B TpeOyeMoM
¢dopmare ¢ UCHOIB30BAHUEM
MH(OPMALIOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX
TEXHOJIOTHI

3HaTh:

OCHOBHbBIE TIOHATHS M METOJABl MATEMATHUUYECKOTO aHalln3a, JUHEHHON
anreOppl M AHAJUTHUYECKONM TIeOMETpuH, Teopuu IuddepeHanIbHbIX
YPaBHEHUH, TEOPUH BEPOSITHOCTH U MAaTEMaTUYECKON CTATUCTUKH.

YMmerb:

[TpoBomuTh aHanmu3 (GyHKUMH, pemaTb OCHOBHBIE 3a/laud  TEOpUHU
BEPOATHOCTH u MaTeMaTH4eCcKOi CTaTUCTHUKH, TEeopun
Qg QepeHIManbHbIX YPaBHEHUH TPUMEHUTEIBHO K PEaIbHBIM IPOLIECCaM,
IPUMEHATh MaTEMATUYECKUE METO/IbI TP PELLICHUH THIIOBBIX 3a/1a4.

Baaners:
HaBbikamu caMOCTOSATEIBHOTO TPUMEHEHUS TEOPETUUECKUX 3HAHUH B

ITIK-16 TOTOBHOCTEIO
MIPUMEHSATH METO/IbI
MATEMATHUYCCKOT O
MOJEIUPOBAHUS U
OIITUMM3AIINN
TEXHOJIOTHYECKUX ITPOLECCOB
MIPOU3BOJCTBA IIPOAYKTOB
IIUTAHH U3 paCTI/ITeJIBHOF (0]
CBHIpbsi Ha 0a3e CTaH apTHBIX
IIaKETOB HpI/IKJIa,Z[HBIX
MpOTrpaMm




[Tnanupyemsble pe3ynbTaThl 00y4eHHs 110 JUCHUIUIMHE, XapaKTepU3yIoIre

sTansl HOPMUPOBAHHS KOMIETEHIUH

DopmMupyeMbIE KOMIIETEHLIMU

MPAaKTUYECKOM MPUMEHEHUH 3a/1a4. MeTo1aMi OCTPOCHUS
MaTeMaTUYECKON MOJEIIM TUIIOBBIX 33J1a4 U COAECPIKATEIBHON

HHTCpHIpCTALlUU ITOJYUCHHEIX PE3YIHLTATOB.

4 CTpyKTYypa U collepKaHue TUCUUIINHBI

4.1 CTpyKTypa IMCHUATINHBI

OO0m1as TpyA0EMKOCTh AUCHUIUIMHBI cocTaBisieT 11 3aueTHbIX equuull (396 akageMUYeCKUX 4acoB).

TpynoemMKocCTs,
Bun pabotht aKaJIeMUYECKHX YacOB
1 cemectp 2 cemMecTp 3 cemecTp BCETO
O0masi Tpy10éMKOCTh 144 144 108 396
KonrakrHasi pabora: 14,25 12,25 9,5 36
Jlextmm (JI) 8 8 4 20
[Tpaktuueckue 3ansatus (I113) 6 4 4 14
Koncynbranun 1 1
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,5 1
CamocrosiTesibHAas pa6oTa: 129,75 131,75 98,5 360
- BbINOJIHEHUE KOHMPOIbHOU padomwl +
(KonmpP),
- 8bINOIHEHUE UHOUBUOYATbHO2O MBOPUECKO20
saoanus (UT3);
- BLINOJHEHUE PACUEMHO-2PAPUUECKO20
saoanus (PI3);
- camonoo2omogka (npopabomra u
nosmopeHue J1eKyuoHHO20 Mamepuaia u
Mamepuana y4eOHUK08 U y4eOHbIX NoCoOull;
- N0020MOBKA K NPAKMUYECKUM 3AHAMUSIM,
Bupa uToroBoro KOHTpoOJIs (3a4er, IK3aMeH, 3a4er 3a4er IK3aMeH
auddepeHnpoBaHHbIN 324€T)
Pazensr quctuIuineel, U3ydaeMeie B 1 cemecTpe
KommuecTBo yacoB
Ne ayIuTOpHast
pasjiena HanmenoBanue pa3nenon BCero pabota BHEay/I.
T 13 | P pabota
1. OnpenenuTeny U MaTPUIIBI, PEIICHHE CHCTEM 40 2 2 36
2. AHanuTHuecKas reoOMeTpHst 38 2 - 36
3. Benenue B MaTeMaTHYECKUI aHAIN3 32 2 2 28
4. Juddepennmanbaoe ncuncieHne GyHKIUN OTHON 34 2 2 30
MIEPEMEHHOMN
Hroro: 144 8 6 130
Paznensl nMCIUIIIMHBL, U3y4aeMbl€ B 2 CEMECTpE
No KonnuecTBo yacoB
pasena HaumenoBanwe pa3aenon Beero ayJUTOpHAs BHEay/I.
pabora paborta




Jl | 113 | JIP

S. Huddepennnanbaoe ucuuciaeHne GyHKIuU 20 1 - 18,5
HECKOJIbKMX MTePEMEHHBIX

6. HurerpanbpHoe ucynclieHne (pyHKIUK OTHOM MepeMeH- 42 25| 2 37,5
HOU

7. WuTerpanbHoe UcYMCICHUE (YHKIMU JIBYX HEPEMEH- 18 1 - 17
HBIX

8. Judhepennmnansuble ypaBHEHHs 42 25| 1 38,5

Q. UYuciioBbie U GYHKIIMOHAIBHBIC PSIIBI 22 1 1 20,5
Uroro: 144 8 4 132

Pa3znenbl AuCUIUINHBL, U3y4aeMbie B 3 ceMecTpe

KonmuecTBo yacos
Ne HaumeHoBanue pa3eiion ayAuTopHad BHeay/I.
pasjena BCETO pabora

T 113 | JIp pabora

10. |Teopus BepossTHOCTEH 76 35| 4 68,5

11. |DieMeHTHl MAaTEMAaTUUECKOM CTATUCTUKHU 32 05| - 31,5

Hroro: 108 4 4 100

Bcero: 396 20 | 14 362

4.2 ConepxxaHue pa3/iesioB IUCHUNIHHBI

Ne 1 Onpenesnres 1 MATPUILbI, PeLICHUE CHCTEM

Onpenenurenu: onpeaeaeHue, MUHOPbl U alredpandeckue JONOJHEHUS 3JIEMEHTOB, BBIYHCIIECHUE,
cBOcTBa. MaTpHuIIbl: onpe/esieHrne, BUbl MaTpUll, TUHEHHBIC U CIIelUalIbHbIE Oepalluu, IOCTpOoeHue 00-
paTHO# MaTpuilbl.Penienne cucteM N TMHEMHBIX YpaBHEHUM ¢ N HEeW3BeCTHRIMH 1o (popmynam Kpamepa, c
MIOMOILBI0 00PAaTHOW MaTpHIIBI,

Panr matpunbl. DnemenTapHbie mpeodpazoBanus marpull. Teopema Kponekepa-Kanennu. Pemenne
cucTeM N JIMHEHHBIX ypaBHEHHH ¢ M HemsBecTHbIMM MeToJoM I'aycca. IlocTpoeHen obiero pemieHus cu-
cTeMbl. PerieHne ogHOPOJHBIX CUCTEM JIMHEHHBIX ypaBHEeHUH. DyHAaMEeHTaIbHBIA Ha0Op peleHu OHO-
POZHOM CUCTEMBI IMHEMHBIX YPaBHEHUH.

Ne 2 AHasinTHYecKasi reoMeTpus

[IpsiMoyrosibHas JekapToBa CUCTeMa KOOPJIUHAT Ha IJIOCKOCTH U B mpocTtpaHcTse. [lonspHas, che-
puyecKas U HHIMHAPUYECKask CUCTEMBI KOOPAUHAT.

BekTops! Ha IJIOCKOCTU U B IPOCTPAaHCTBE. JIMHENHbIEe onepanuu Haj BekTopamu. CKalsipHOE, BEK-
TOPHOE M CMEUIAaHHOE ITPOU3BEIEHUS BEKTOPOB: OIPEACICHUE, CBOWCTBA, BBIYMCIICHUE, T€OMETPUYECCKUN
cmbici. [Tpoeknus BekTopa Ha ock. Hanpasiraroniue KOCHHYCBI BEKTOpA.

JIuHUYM Ha TUIOCKOCTH. JINHUU U MOBEPXHOCTH B MPOCTPAaHCTBE. AlreOpandeckre JMHUU U TOBEPX-
HOCTH, UX MOPSIIOK.

Paznuunblie ciocoObl 331aHus MPSMON Ha TUIOCKOCTH, B3aMMHOE PacIlOJIOKEHUE MPSIMBIX, METpHYE-
CKHME COOTHOILIEHUS Ha IIIOCKOCTH.

Paznuunble crocoObl 3aJaHus NPSIMOM M TUIOCKOCTH B NpOCTpaHCTBe. B3anMHoe pacmonoxkeHue
IIJIOCKOCTEM, MPAMON U INIOCKOCTH B MIPOCTPAHCTBE. MeTpUUeCKre COOTHOLICHHS.

JIMHUYM BTOPOTO MOPsI/IKA Ha MIIOCKOCTH (3JUIMIIC, TUTIepOoa, mapabosa): onpeieneHue, ocTpoeHue,
OCHOBHBIE XapAKTEPUCTHUKHU.

JInHuu B OJISIpHOM cucTeMe KoopauHar. [lapamerpudeckoe 3a1aHue JIMHAN.

[ToBepxHOCTH BTOPOro MOpSAKAa B IMPOCTPAHCTBE: LMJIMHIPUYECKHE, KOHUYECKHE, MOBEPXHOCTH
BpaieHus1. KaHoHMYeckre ypaBHEHUs TOBEPXHOCTEN BTOPOTO MOPSIIKA.

Ne 3 Begenue B MaTeMaTHYeCKHI AaHAJIN3

[Tonsite MHOKecTBa. OCHOBHBIE ONlepalvy HaJl MHO>KECTBaMU. [leliCTBUTENbHBIC YHCIIa: anredpanye-
CKHE CBOICTBA, YHUCIOBbIE MPOMEXKYTKH, MOJIYJIb YHCIA, OKPECTHOCTh TOUKU M OeCKOHEYHOCTH. OrpaHuyeH-
HOCTb YHCJIOBOI'O MHOXECTBAa. KOMIUIEKCHBIE UNCIIa KaK PACIIMPEHUE MHOXKECTBA JEHCTBUTENBHBIX YHCEIN.
JleficTBYS HaJl KOMIUIEKCHBIMU YHCJIAMH B QJIreOpanvecKor ¥ TPUTOHOMETPUIECKOH (hopmax.



[ToHsiTHE YMCIOBOI MOCIENOBATENILHOCTH, MPEAET U €ro T€OMETPUUYECKUI CMBICI, €UHCTBEHHOCTh
npejena, OCHOBHBIE CBOMCTBA M MPU3HAKHU CYIIIECTBOBaHUS Mpeneina; Bropoil 3amedyaTenbHbIi Npeael: cXo-

JUMOCTh MOCJIEI0BATENBHOCTH {(1 + 1) n } , YHCJIIO €.
n

Omnpenenenue npenena Gpyakauu. CpoiictBa npenena Gynkiuu. [IpeaenbHplid mepexo1 B HEPaBEH-
crBax. OgHocTopoHHME npeaensl. [Ipenensl GyHkuu npu x — too, x — 0. beckoHeyHo Manas u 6ecko-
He4HO Oosbluast GyHKIHMA, UX CBsA3b. CBONWCTBA HKBUBAJIEHTHBIX OECKOHEUHO MasblX (yHKuuid. [lepBblif 3a-
MedaTenbHbIl npeaen. CpaBHeHHE OECKOHEYHO MaJIbIX.

[loHATHe HenpepbIBHOCTH (DYHKIMU B TOUKE U HA MHOKeCTBe. HenmpepbsIBHOCTh CyMMBbI, IPOU3BEC-
HUS M YaCTHOTO HENpepbIBHBIX (QyHKIMi. Touku paspeiBa GyHKIMHU, UX Kiaccudukanus. HempepbBHOCTD
ClI0’)KHOW (yHKIMHU. JIOKaJibHBIE CBOWCTBA HENpPEpBIBHBIX (yHKUUH. HempepblBHOCTE OCHOBHBIX 3JIEMEH-
TapHbIX ¢yHKuuid. CBOWCTBa (DYHKIMI, HEMPEPHIBHBIX Ha OTpE3Ke: IepBas M BTOpas TeopeMbl bonblaHo-
Kommn, nepBast u Bropas Teopemsl Beliepmrpacca. Teopema 0 MOHOTOHHOCTH M HEIIPEPBIBHOCTU 0OpaTHOM
byHKIMN.

Ne 4 IndpdepennuanbHoe ucuncienne GyHKIUN OHOH MepeMeHHOM

3amaun, NMPUBOIAIIME K TOHSATHIO MPOU3BOAHON M ee omperencHue. HempepplBHOCTH (DyHKIMH,
UMeIoILeH MPOU3BOIHYI0. I'eoMeTprudeckuil 1 (GU3NYeCKUil CMbIC MEpBOI U BTOPoil mpou3BogHOM. [Tpouns-
BOJIHbIE CJIO)KHOW M oOpaTtHOM ¢yHkuuu. (uddepeHiypoBanue HEIBHOM M MapaMeTpUYECKH 3aJaHHOM
¢bynkuuu. uddepenmupyemocts 1 muddepennman Gpyaxmnun. ['eomerpudecknid 1 GU3MYECKHA CMBICI
muddepennmana. MaBapuantHOCTh GopMbl nepBoro auddepennuana. [punoxenue nuddepeHnumana mis
NpUOIMKEHHBIX BRIYHCICHUN. JnddepeHnansl BBICIIIX TOPSIIKOB.

OcHoBHbIe TeopeMbl 0 TuddepenpyeMslx pyHkusax: Pepma, Posuis, Jlarpanxka, Kommu. [TpaBuio
Jlonurans. @opmyna Teitnopa ¢ pa3nuaHbIME (hOpMaMH OCTaTOYHOTO YICHA.

Haxoxnaenue rio0anbHOro skcrpeMyma (GpyHKIuu. 3ajaud Ha MakCUMyM M Ha MUHUMYM. Hakion-
HBIC U BEPTUKAJIbHBIC ACHMIITOTHI (YHKIUH. DKCTpeMyM (DYHKIHH. YCIOBUS BO3pacTaHUS M yOBIBaHUS
¢bynkunu. Heo6xonumoe ycioBue, JOCTaTOUHbIE YCIOBUS JOKAJIbHOIO SKCTpeMyMa. JlocTaTouHble yCI0BUS
BbIIyKJIOCTH. HeoOxonuMoe ycioBue U J0CTaTOYHOE yCIOBHE TOUKHM nepernba. OOmias cxema uccienoBa-
HUS QYHKIIUU U IOCTPOCHHS rpaduka.

Ne § TuddepenunanbHoe HCHUCTAEHHE (PYHKIUHN HECKOJIbKHX IePEeMEHHbIX

MmuoxecTBa Touek npoctpancta R". CriocoOsl 3a1anus (yHKIMKM MHOTUX MEpeMEHHBIX. [ eoMeTpu-
4yecKoe MpeJCcTaBleHne (YHKIMHM JABYX U Tpex nepeMeHHbIX. JIokanbHble 3kTpeMyMmbl. [Ipenen u Hempe-
pPBIBHOCTh (pyHKLMHU B Touke. HempepbiBHOCTH cioxHOM (yHkiuu. CBoiicTBa (yHKIMI, HENPEPHIBHBIX B
3aMKHYTOM OrpaHUYE€HHOI 00Js1acTy.

YactHple NpoU3BOAHBIE. ['€OMETpPUYECKUIT CMBICH YacTHOM NPOU3BOJHOM IEPBOrO MNOpSAAKAa OT
(GyHKIUM IBYX NepeMeHHbIX. He3aBUCMMOCTh CMEIIaHHBIX YaCTHBIX MPOU3BOJIHBIX OT Mopsiika quddepeH-
nupoBanus. Juddepenmpyemocts ¢pyHkuuu B Touke. HeoOxoaumoe ycinoBue, HEOOXOJUMOE U 10CTaTOU-
Hoe ycnoBue auddepenunpyemoctu. JAuddepeniman. YpaBHEHHE KacaTeIbHOW TUIOCKOCTH K MOBEPXHO-
CTH, ypaBHeHUE HopManu. [Ipon3BogHast o JaHHOMY HarpaBiieHHIo. [ paaueHT QpyHKIMH, ero CBOWCTBA.

HuddepenunpoBanue HessBHbIX QyHKUUHN. [Ipon3Boanas ciaoxHoOM QyHKINN.

Juddepennunans! Beicinx nopsakos. Cumponnueckas Gopmyna ans nuddepenuana N—ro nopsi-
Ka.

Heo6xoauMoe yciioBre, JOCTaTOYHOE YCIOBHUE JIOKAIBHOTO 3KcTpeMyMa. HaxoxieHue riobanbHoro
sKCTpeMyMa QyHKIUH.

Ne 6 UuTerpanbHoe ncuuciaeHue pyHKIMH OHOM NepeMeHHOoM

[TepBooOpasnas dynkums. OOmui BUA 1MepBooOpa3HON I AaHHOW (QyHKIMU. HeompeneneHHBII
MHTErpal, ero cpoiicra. Tabnuua uarerpanos. HTerpupoBanue 3aMeHOM epeMeHHOM U 10 YacTsM.

WHuTerpupoBanre NpocTeWInX palMoHAIbHBIX ApoOeii. HTerpupoBaHyue pallnOHATbHBIX (YHKIIHA.
WuTerpupoBanue TpUrOHOMETpUUYECKUX (YHKIMHA. VIHTerpupoBaHMe UppalMOHATIBHBIX (yHKIMHA. WHTe-
IPUPOBAHUE C TIOMOIIIbIO TPUTOHOMETPHUUECKHX MOJCTAHOBOK.

3anauyu, NPUBOASIIME K MOHATHIO ONpPEAEIEHHOro MHTerpana. OmnpeneneHHb UHTErpan Pumana:
orpezeneHne, HeoOX0IMMOE yCIOBHE MHTErpupyeMocT (YHKIMH, KpUTepuid MHTErpupyeMocT. Kiaccsl
uHTEerpupyembIx QyHkiuil. OcHOBHBIE CBOMCTBa MHTEerpaia. Teopema o cpegHeM. MHTerpan ¢ nepeMeHHbIM
BEPXHUM IIPEJIEJIOM, €r0 HEIPEPBIBHOCTh M U PepeHIMpyeMOocTh Kak GyHKIUN BepxHero npezaena. Pop-
myna Hetorona-JleltOauna. Beruncienne naTerpaia 3aMeHoi nepeMeHHON | 110 YacTsM.

Beruucnienune niomanei, JuinH ayr, 00beMOB Tej, paOoThl CUJIbI, JUIMHBI TyTH U APYrHe FeoMeTpuye-
CKHE U (PU3NYECKHE TPUIIOKEHUS ONIPEeIEHHOTO HHTErpaia (B pa3InYHbIX CHCTEMaX KOOPAUHAT).



HecoOcTBeHHble WHTErpasibl ¢ OECKOHEYHBIMH TipeneniaMud. HecoOCTBeHHBIM WHTErpaid oOT
HeOoTrpaHWYeHHBIX QyHKIUH. IX cX0aMMOCTh.

Ne 7 UHTerpasbHoe ucyucjaeHue (pyHKIMHU ABYX IepeMeHHbIX

3agaya, mpuUBOAMIIIAS K TOHSATUIO JBOMHOrO WHTerpana. Ero ompeneneHue W yciaoBUSA
cymiectBoBanus. CBOHCTBA JBOMHOrO MHTETpajia MU €ro BBIYHCICHHE MO PAa3IMYHBIM 00JacTsaM. 3aMeHa
MEPEMEHHBIX B JIBOMHOM MHTErpajie. JIBoHHON UHTErpall B MOJISIPHOM cucteMme koopauHat. ['eomerpuueckue
1 (U3HYECKUE TIPUTIOKEHUS TBOWHBIX HHTETPAJIOB.

Ne 8 InddepennuanbHbie ypaBHeHU S

Juddepennnanbibie ypaBHEHHUS MEPBOTO IMOPSIKA: OCHOBHBIE MOHSTHS, 3aJauyd, MPUBOSAIINE K

mudQepeHInanbHbBIM YPAaBHEHUSAM, TeOpeMa CYIIECTBOBAHHS W €IMHCTBEHHOCTH peleHus 3anaun Komrw,
MOHATHE OOIIETO M YaCTHOTO PEHICHUH, UX TeOMeTpHUYecKuil cMbIci. Pemenne nuddepeHnnanbHpix  ypas-
HEHUHU INIEPBOrO MOPSIKA: C Pa3AeiAIOIIMMUCS IEPEMEHHBIMU, OJHOPOAHBIX, JINHEWHBIX, YPABHEHUS B I10JI-
HBIX TuddepeHnnanax.

JuddepenunanbHble ypaBHEHUsT BTOPOTO MOPsAKA: OCHOBHBIE MOHATHUS, TEOPEMA CYILIECTBOBAHUS U
€IMHCTBEHHOCTH PELICHHUs, 00Ilee U YacCTHOE PELIeHUs, UX reoMeTpuueckuil cmeici. Auddepenunanbuble
YPaBHEHUS, NOIyCKAIOIINE TOHWKEHUE TIOPSAAKa.

[lonaTue o NMHEHHOW HE3aBUCUMOCTH (3aBHUCHMOCTH) CUCTEMbI (QYHKLMN Ha MHOxecTBe. Ompere-
auTens BpoHCkoro: onpeneneHus, cBOMCTBa. Kputepuu TMHENHON HE3aBUCUMOCTH PELIEHUN OJHOPOIHOTO
JIMHEIHOr0 ypaBHEHUsI BTOPOro mnopsijaka. Teopema o CTpyKType OOIIMX pElIeHUI OJHOPOJIHBIX U HEOAHO-
POIHBIX JTHHEHHBIX TU(GEpEeHIINATbHBIX ypPaBHEHUH BTOPOTO MOPSIKA C HEMPEPHIBHBIMU K03 dummenTa-
MU.

JIuneiinble nuddepeHraIbHble YpaBHEHUSI BTOPOTO MOPSAKA C IMOCTOSHHBIMU KOX(HUIIMEHTaMH,
(dbyHIaMeHTallbHAsl CUCTEMa pEIIeHUH OJHOPOJHOIO YpaBHEHMs, YacTHOE pELICHHE HEOJAHOPOIHOTO
ypaBHeHHs. PemeHne nuHEHHBIX MUQQepeHIMaTbHPIX YpaBHEHHH BTOpPOTO TMOPSIAKA C TOCTOSHHBIMU
KO3 pHUIMEHTaMU U CTICUATIFHON MPaBOi YacThi0. JIMHelHbIe ypaBHEHUS BBICIIMX TOPSIIKOB.

Ne 9 YucnoBbie 1 pyHKIMOHATBbHBIC PSAABI

[TonsiTre uncnoBoro psaga. CxoauMocTh U cyMMa. ['apMoHUYecKHil U reoMeTpuueckuid psaapl. CBOM-
cTBa cxojsmuxca psagoB. OcraTok psaa. HeoOxomumblil mpHu3HAK CXOIUMOCTH. JlocTaTouHble MPHU3HAKH
CXOAMMOCTH PSAJOB C MOJIOKUTEIbHBIMU UlieHaMH (cpaBHeHus, [lanambepa, Komu, narerpanbHbliit). 3HaKo-
yepenyromuiics pan. [lpusnak JleiiGHuna. 3HakonepeMeHHble psabl. AOCOTIOTHAS U YCIOBHAS CXOJUMOCTb.
CaoiicTBa a0COJIFOTHO CXOASIIUXCS PSAIOB.

@OyHKIIMOHANBHBIE PsJIbL: 007aCTh CXOIMMOCTH, PAaBHOMEpPHAs CXOJUMOCTh. HenpepbIBHOCTh CyMMBI,
nousgeHHoe auddepeHpoBaHue U MHTETPUPOBAHHE PABHOMEPHO cxopsiierocs psga. Teopema AGens.
WuTepBai, paguyc u o01acTh CXOAMMOCTH CTENEHHOTO psAja. PaBHOMepHas CXOAMMOCTb, HEMPEPHIBHOCTh
CYMMBI, MO4JieHHOe Au(QepeHMpoBaHEe U UHTETpUpOBaHUE cTerneHHoro psaa. [locraHoBka 3amaum o
pasnoxxeHuu (GyHKUMHA B creneHHbIN psa. Pan Teitnopa. YcnoBus pa3ziokUMOCTH (YHKIUMHU B CTEHEHHOM
psna. PaznoxxeHne HEKOTOPBIX 3JIEMEHTAPHBIX (QYHKIUI B CTEIIEHHBIE psA/ibl. BhIUNCIEHNE HHTETPaIOB.

Ne 10 Teopust BeposiTHOCTEH

DnemMeHThl KOMOMHATOPUKH: MTPaBHIIA CIIOKEHUSI 1 YMHOXKEHUS, pa3MelIeHUs], IEPeCTaHOBKH, COYe-
tanus. KomOunanuu ¢ noropeHusMu. IIpocTpaHcTBO syieMeHTapHbIX cOObITHI. Anredpa coObiTuil. [ToHs-
THE cilydaiiHoro coonitus. Kinaccuueckoe, akcHoMaTH4YECKOE M TE€OMETPUUECKOE OTIpeieNIEHUE BEPOSTHOCTH.

HecoBmecTHbIe U He3aBHUCUMBIE COOBITHS. Y CIIOBHAsI BEPOATHOCTh. T€OpEMbI CIOXKEHUS U YMHOXe-
Hus BepositHocTei. [lomHas BepositHocTh. @opmyina baiieca.

Cxema ucneitanuii bepuymnnu. ®@opmyna bepnymnu. IlpenensHble Teopemsbl (JIOKalbHAas U MHTE-
rpajibHasi) B cxeme bepuysmiu.

IlonsaTue ciydaiiHO BenWUYUHBL. J(MCKpETHBIE W HENPEPBHIBHBIE CIydaliHblE BEJIMYMHBI. 3aKOH pac-
MpeieJIeHHs, MHOTOYTOJIbHUK pacripeneneHusi, QyHKINs pachpeesieHnus U ee CBOMCTBA, rpaduk QpyHKIUU
pacnpezenenus. [I10THOCTD pacnipeneneHysl HENPEpPbIBHOM C1y4ailHON BETMYMHBI: OIIPEJIEIIEHUE, CBOMCTBA,
BEPOSITHOCTHBIA CMBICI. BepoATHOCTh Nonaianust HENMPEPBIBHON CIIy4aiiHOW BEJTWYMHBI B 33JJaHHBIN MHTEP-
BaJl.

YucnoBble XapaKTEPUCTUKU CIyYalHON BEJIWYMHBI: MAaTEMaTHYECKOE OKHUIAHHUE, TUCIEPCHS, CPel-
Hee KBaJpaTHYECKOE OTKJIOHEHHE, HadaJlbHbIE M LIEHTPAJbHbIE MOMEHTBI, MOJa, MEAMAHA, ACUMMETPHS,
sKcece. VX onpenenenue, cBOWCTBA, HOPMYIIbI 1)1 BEIYUCICHHUSL.



Bunsl pacnipenienenuil HenpephIBHBIX M AUCKPETHBIX CIIy4alHbIX BEJINYMH (OMHOMHHAIBHOE, PaBHO-
MmepHoe, Ilyaccona, nmokasarensHoe, norapudgmuyeckoe). HopmaibHoe pacripeneneHue, ero cBOWCTBa, rpa-
¢uk. BeposTHOCTH mONaaHus B 3alaHHBI MHTEPBAJ HOPMAJIBHOM ciydaitHON BenuuuHbI. [IpaBuiio Tpex
curM. O1neHKa OTKJIIOHEHHSI TEOPETUYECKOTO OTKIOHEHUSI OT HOPMAJIBHOTO.

Cucrtema ByX CIy4YailHbIX BEJIMYMH: 3aKOH pacupeieNieHHs, (GYHKIUS paclpelesieHUus] U €€ CBOM-
CTBa, IJIOTHOCTb COBMECTHOI'O PACIPENEICHUS, YCIOBHBIE 3aKOHBI PaCIpECIICHUs, YCIOBHOE MaTeMaTuye-
ckoe oxuganue. KoppensnoHHslii MOMEHT, KOBapuaus, K03)GUIueHT Koppensunu, KOppeaTupoBaHHOCTb
U 3aBHCHMOCTb CIy4yailHbIX BeJMuuH. HopManpHBINA 3aKOH pacnpenenceHus Ha Iiockoctu. JIluneiHas pe-
IpeccHsl, IMHENHAs KOPPEIsILUsA, HOpMaJlbHast KOPPEIIALMs.

[lonatue o pa3nuuHblXx Qopmax 3akoHa Oonbmmx uyucen. HepaBencrBo YeObimeBa. Teopembl
bepnymnu u Yebbiesa. LlenTpanbHas npeaenbHas TeopeMa JlsmyHoBa.

Ne 11 D1eMeHTBI MATEMAaTHYECKOM CTATHCTUKH

3amaun MaTeMaTHYECKOW CTaTHCTUKU. | eHepanbHasi COBOKYIHOCTh U BbIOOpKa. BapuanmoHHbIi psI.
I'ncrorpamMmma M MOJMIOH 4acToT. DMIuUpUYeckas (QyHKUUs pacnpesneneHue. UnciIoBble XapaKTEepUCTHKH
BEIOOPKH.

4.3 [IpakTuyeckue 3aHATHS (CEMHHAPHI)

No zansarus | Ne pazne- |Tema Koma-Bo ya-
na COB
1 1 Pemennie cuctem TMHEHHBIX YpaBHEHHIA. 2
2 3 Haxoxnenne npenenoB GpyHKINH, HEPEPHIBHOCTD (PYHKITHH. 2
3 4 [TonHoe uccnenoBanne PyHKIMH U TOCTpOEHUE Tpaduka. 2
4 6 OcHoBHbIE METO/IbI UHTETpUpOBaHus. [lomans KpuBoIMHENHOM 2
Tparnenuu.
5 8 JuddepeHnmansabie ypaBHEHUS IEPBOTO MOPSIKA C Pa3IeISIOIIH- 1
MHUCSI [IEPEMEHHBIMU, JTUHENHHbIe. OTHOPOHbIC YpaBHEHHS BTOPOTO
NOPSAJIKA C TOCTOSIHHBIMU KO3 PHUITEHTaMU.
5 9 [Tpy3HaKK CXOAMMOCTH PSJOB C MOJIOXKUTEIbHBIMU YJICHAMHU. 1
6 10 Beruucnenue BepositHocTel coObiTuil. [Tonnas BepostHocTh. Dop- 2
myiia baiteca. ®opmyina beprymn. [IpenenbHble TEOPEMBI B CXEME
bepHyun.
7 10 JluckpeTHbIe U HETIPEPhIBHBIE CITy4aliHbIe BEIMYMHBL: (QYHKIUS 2
pacripesiesieHus, IIIOTHOCTh paclipeieIeH s, YUCIOBbIE XapaKTepH-
CTHKH
Hroro: 14

4.4 KoutpoJabHas padora (3 cemecTp)

Baganue 1 YCTpOHWCTBO COCTOMT M3 TPEX HE3ABHCHMBIX 3JIEMEHTOB, PabOTAIONINX B TEUECHUE BpEMe-
uu T Gesorkasuo ¢ BepostHoctamu P, = 0,851, p, =0,751 u p, =0,701. Haiitu BeposTHOCTB TOTO, YTO
3a BpeMst T BBIMJIET U3 CTPOS: &) TOJILKO OJJMH DJIEMEHT; 0) XOTs Obl OJIMH JJIEMEHT.

3ananue 2 B nepBoit ypHe 6 OesbIX MapoB U 4 4epHBIX I11apa, a BO BTOPOW ypHE 5 OenbIX U 7 YepHBIX
mapoB. M3 nepBoil ypHBI BRIHUMAIOT cllydailHbIM oOpa3oM 3 mapa, u3 BTopoil — 2 mapa. Haiitu Bepost-
HOCTB TOTI'0, UTO CPEIU BBIHYTHIX LIAPOB:

a) BCE IIaphl OJTHOTO IBETA;

0) ToNbKO TpU OeNbIX 1Iapa;

B) XOTs ObI OJIUH O€JbIii 1mIap.

3aganue 3 B MOHTaOXXHOM 1IeX€ K YCTPOUCTBY MPUCOETUHSIETCS SJIEKTPOIBUTATENb. DJIEKTPOIBUTaTE-
JIY TIOCTABJISIIOTCS TPEMsI 3aBOIaMU-U3roToBUTENsIMU. Ha ckiaze uMeroTcs AeKTPOIBUTaTeNN ITUX 3aBOJIOB
B KonmaecTBe 19, 6 1 11 mTyk COOTBETCTBEHHO, KOTOPBIE MOTYT paboTaTh /10 KOHIIA TAPAaHTUHHOTO CPOKaA C
BepostHocTsME 0,85; 0,76 u 0,71 cooTBeTcTBeHHO. Paboumii 6epeT caydaifHO AJIEKTPOABHTaTENb 1 MOHTHU-
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pyeT ero K ycTpoucTBy. HallTu BEpOSTHOCTH TOT0, YTO CMOHTHPOBAaHHBIN M paboTaromuii 6€30TKa3HO 10
KOHIIa TapaHTUHHOTO CPOKa AJIEKTPOABUTaTENb MMOCTABIEH COOTBETCTBEHHO MEPBHIM, BTOPHIM WM TPETHbUM
3aBOJIOM.

3ananue 4 BepositHOCTh mosiBneHus cOObITHS A B KaxaoM u3 100 He3aBHCUMBIX UCTIBITAHUHN MTOCTO-
ssHHa ¥ paBHa p = 0,8. HaliTu BEpOSATHOCTH TOTO, YTO COOBITHE MOSBUTCS:

a) He MeHee 75 pa3 u He Oonee 90 pas;

0) He MeHee 75 pas;

B) He Ooutee 74 pas.

3ananue 5 JluckperHas ciryvaiiHas BeTUYMHA 33J]aHa TaOIHIICH:
X -1 0 1 2 3

P; 01 0,2 0,3 0,25 Ps

Haiitn pg, MmaTemMaTH4eCKO€ 0KUIAHKE, TUCIIEPCUIO, CPETHEE KBAPATUIECKOE OTKJIOHEHHE U MOJLY.
[TocTpouth MHOTOYTOJBHUK pacnpezenenus. Haiitu u u300pa3uth rpadudecku GyHKIMIO pacipeieeHHs.

3amanue 6 HemnpepoiBHas ciydvaiiHas BelWyuHa 3afaHa (QYHKIHMEH IJIOTHOCTH pacHpeeIeHUs

O,mpu x<0

P(X) = g,npﬂ 0<x<2.

O,mpu Xx>2

a) Haiitu pynkumio pactipenenenus F (X), mocrpouts rpaduxu pynxmuit p(x) u F(X) .
0) Beraucnuth MaTemMaTu4eckoe OXKHUIaHuE, JUCIEPCHIO, CpeTHEE KBaAPaTHIECKOE OTKIOHEHUE.
B) HaiiTu BeposITHOCTB TOTO, UTO CilyyaliHas BEJIMYMHA IPUMET 3HAUEHHUE Ha OTPE3Ke [1;2].

3aganue 7 CnyuaifHas BenmuuumHa X sBIsieTCS HOpPMajbHO pacrpeneneHHoi. Ee maremaTtnueckoe
O’KHJIaHue paBHO 18, a BeposTHOCTH ee monaaanus B unrepnai (16, 20) pasua 0,98. Haiitu cpennee kBaapa-
THYECKOE OTKJIOHEHUE O CIIy4aiiHOW BEJIMYUHBI.

3ananue 8 Boibopka 3a7jaHa MHTEPBAJILHBIM BapUallMOHHBIM PSIJIOM:

[ Xj < X <Xy m;
1 1-5 10
2 5-9 20
3 9-13 50
4 13-17 12
5 17-21 8

[TocTpouth rucTorpaMMy BbIOOPOYHOM OIEHKHU INIOTHOCTH BEPOSTHOCTH.
5 YueOHO-MeTOANYECKOE 00ecIIeueHne JUCIHILTHHDI
5.1 OcHoBHas auTEpaTypa

1. Kypc ananutuyeckoil reoMmeTpun U JMHeiHHoM anrebpsl [Tekct]: yueOnuk nis By3oB / [I. B. bekie-
MUIIeB.- 12-e u3n., ucnp. - M.: ®uzmatiut, 2009- 312 c. - ISBN 978-5-9221-0979-6.

2. lllumaues, B. C. Bricmas maremarnka: YueOnuk / B.C. llumaues. - M.: HUI] UTH®PA-M, 2015. -
479 c.: 60x90 1/16. (meperuter) ISBN 978-5-16-010072-2, Pexxum JOCTYTIA:
http://znanium.com/catalog.php?bookinfo=469720

3. I'mypman, B. E. Teopust BeposTHOCTEH M MaTeMaThHdeckas cratuctuka [Tekct] : yueOHOe mocobdue
s 6akanaBpoB / B. E. 'mypman.- 12-e u3z. - Mocksa : FOpaiit, 2014. - 479 c. - ISBN 978-5-9916-3461-8.



http://znanium.com/catalog.php?bookinfo=469720

5.2 lonmosiHUTeIbHAS JIUTEPATYPa

1. I'mypmaHn, B. E. PykoBoacTBO K pelieHHro 3aa4 1Mo TEOPUH BEPOSITHOCTEH W MAaTEMaTHYECKOM CTa-
tuctuke [Tekct] : yueb. mocobue mist By3oB / B. E. 'mypman.- 11-e uzn., mepepad. - M. : FOpaiit, 2010. -
405 c. - (OcHoBsl Hayk). - [Ipui.: c. 388-404 - ISBN 978-5-9916-0700-1. - ISBN 978-5-9692-0930-5.

2. lanko, I1. E. Bricmias maremMaTHka B ynpakHeHUsX U 3aaa4ax [Tekcr]: B 2 4.: yueb. mocoOue st
By30B / I1. E. [lanko, A. I'. [Tonos, T. . KoxxeBHukoBa. - 6-¢ u3za. - M. : Onukc 21 Bek Mup u o6pa3oBanue,
2003.. - ISBN 5-329-00528-0,4. 2:. -, 2003. - 416 ¢ - ISBN 5-329-00327-X. - ISBN 5-94666-009-8.

3. KazakoBa, O. H. Ananmutnueckas reomeTpus. TUIOBBIC pacdeThl [DJIEKTPOHHBIN pecypc] : yueOHo-
meto. mocodue / O. H. Kazakora, O. H. Kontouenko, T. A. ®omuna; M-Bo oOpa3oBanus u Hayku PD, ['oc.
00pa3oB. yupexaeHue Boicil. mpod. oopazoBanus OI'Y. - OpenOypr : TOY OI'Y — 2009.

4. KysnenoB JILA. COopHuMK 3agaHuii 1O BBICHIEH MareMaTWKe (THUIIOBBIE pacyeThbl). —
CII6: U3naTenbcTBO «JlaHby, 2008.

5. [unages, B.C. 3agaunuk no Beiciieid marematuke [Tekct]: yae6. mocobue / B. C. Illunaues.- 5-¢
u31., ctep. - M.: Beicur. mik., 2005. - 304 ¢ - ISBN 5-06-003-575-1.

5.3 llepuoauueckue U3IaHUA

Pabora ¢ nepnoguuecKuMm U3IaHUSIMH He MpeaycMOTpeHa.

5.4 UnTepHeT-pecypcsbl

1. http://window.edu.ru/window — equHbIii 10Ty K 00pa30BaTEIbHBIM PECypCcaMm.
2. http://www.twirpx.com/about/ — caiiT ¢ 3;IeKTpOHHBIMH PECYpPCaMu IO BCEM pa3jieiiaM MaTeMaTHKHU U

JAPYTHX HayK.
3. http://www.edu.ru/modules.php?name=Web Links — xkaramor o00pa3oBaTeibHBIX HHTEPHET-

pECYpPCOB.

5.5 TlporpammHoe obGecneyeHue, npogeccuoHaIbHbIe 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHI

1. Omeparmonnas cucrema Microsoft Windows (mumensun mo mporpamme_ Microsoft Imagine
Premium).
2. Open Office/LibreOffice - cBoGoaHBIIT OGHCHBII MaKeT MPOrpaMM, BKITIOYAIOIINIA B ce0sl TEKCTOBBIN
Y TaOJIMYHBIN PelaKTOPBI, PEAAKTOP MPE3CHTAINA U Ipyrue O(hUCHBIC TPUITOKEHUSI.
3. ABTOMaTH3MpOBaHHAs MHTepakTuUBHas cucrema cereBoro TtectupoBanus (AMCCT). Pexum
noctyma: https://aist.osu.ru/cgi-bin/auth.cqgi

6 MaTepuajibHO-TeXHHYeCKOe ol0ecnedeHne JUCHUNINHBI

VYyeOHble ayIUTOPUM sl MPOBEACHUS 3aHATUH JEKIMOHHOTO THIIA, CEMHHAPCKOTO THMA, JUIS
MIPOBEJICHUSI TPYIIOBBIX U WHAMBHIYAJIbHBIX KOHCYJbTAIMM, TEKYIIEro KOHTPOJS M MPOMEXYTOUHOU
aTTecTaluu.

AynuTOpUN OCHAILEHBI KOMIUIEKTAMH YYEHUUYECKOI MeOeH.

[Tomemienue 1Is1 caMOCTOSITENIBHOM pabOThl 00yYarOIMXCs OCHAIIEHbI KOMITBIOTEPHOW TEXHUKOM,
noakiIoueHHo K cetu "VMHTepHeT", M obecrneueHHMEM JOCTyNa B AJIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.

K paboueii npozpamme npunazaromces:
e @DOHJ OIEHOYHBIX CPEICTB JUIS MPOBEIACHUS MPOMEKYTOUYHOW aTTeCTAI[MH OOYYaIOUIMXCS TI0
TMCIUTUTHHE;

L4 MGTOI[I/I‘-IGCKI/IG YKa3aHusd 0J1sd 06yqa}0uu/1xc;1 110 OCBOCHHUIO JUCIHUIIIIMHBI.
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