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

eanb (eaH) OCBOCHMS JUCIATUIMHBI:

DopmMupoBaHNE MaTEeMaTHIECKON KyJIbTYpPhl y CTYACHTOB, Pa3BUTHE WX MHTEIUIEKTa M CIIOCOOHOCTEN 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(bCCCPIOHaﬂI:HOfI ACATCIIBHOCTH, HU3YUCHHA CMCIKHBIX
TUCITATIINH, TIPOIOJDKCHUS 00pa30BaHMS.

3amaun:

- HpI/IO6peTCHI/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 NOCICAYIOIUX JUCITUILIAH HpO(beCCI/IOHa.]'II)HOFO UKIIa,

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

- mpuoOpeTeHne 00yYarOIIMHUCS HABBIKOB PEATN3allii TEOPETHUECKNX 3HAHNN Ha TPAKTHUKE; YMEHHS PEIIaTh
TUIIOBBIC 3aa4M, COOTBETCTBYIOIINEC U3yYaCMbIM pa3cjiaM; UCIIOJIb30BaAHUA MATCMATHYCCKUX METOAOB IIPpHU PCIICHUN

3aja4 Oyaymieit npodeccnoHaaIbHON AEITEIBHOCTH.

2 MecTo AUCHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucnunnmHa oTHOcUTCs K 6a30Boii yactu 0s1oka 1 «/{ucuunianHel (MOIYIN)»

[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 I’lpOl/L?GOaCWIS,

Hpouecc HU3YUYCHUA JUCHUIIIIMHBI HAIIPABJICH HA (I)OpMI/IpOBaHI/Ie CIICAYIOIIUX PE3YJIIbTATOB 06yquI/151

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

dopmupyeMble KOMIIETEHIINU

3HaTh:

Metoael  MoOWCKa,  XpaHEHHs, 00pabOTKM U HHTEpIpeTaluu
MaTeMaTH4eCKOM HH(OpMALMK U3 PA3TUYHBIX HCTOYHUKOB B 3JIEKTPOHHOM
BUJIC.

Ymern:

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

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

Baanersb: KOMIIBIOTEPHBIX U CETEBBIX
HasreikamMn CaMOCTOSITSJILHOTO A3Y4YEHUS MaTeMaTHIeCKOHN 1 | TEXHOJIOTHI
poecCHOHABHOM TUTEPATYPHI.

3HaTh: ITIK-16 TOTOBHOCTEIO

OCHOBHbBIE TIOHATHS M METOJABl MATEMAaTHMUYECKOIO aHalln3a, JUHEHHOU
anreOppl U AHATUTHUYECKOW TeOMETpUuH, Teopuu audQepeHunanbHbIX
YPaBHEHUH, TEOPUH BEPOSITHOCTH U MaTEMaTHUECKON CTATUCTUKH.

YMmerb:

[TpoBomuTh aHanmu3 (GyHKUMH, pemaTb OCHOBHBIE 3a/laud  TEOpUHU
BEPOATHOCTH u MaTeMaTH4eCKON CTaTHCTHUKH, TEOpUHU
Qg QepeHIManbHbIX YPaBHEHUH TPUMEHUTEIBHO K PEaIbHBIM IPOLIECCaM,
IPUMEHATh MaTEMATUYECKUE METO/IbI TP PEILICHUH TUIOBBIX 3a7au.

Baaners:
HaBbpikamu caMOCTOATENIBHOTO TMPUMEHEHUS TEOPETUYECKUX 3HAHUU B

PUMEHSTh METO/IbI
MaTeMaTHIECKOTO
MOJICIIUPOBAHUS U
ONITUMU3AIMUTEXHOJIOTUIECKU
X MPOLIECCOB IPOU3BOJCTBA
MPOAYKTOB MTUTAHUS U3
pPacTUTENBFHOTO CHIPhsI Ha 0aze
CTaHJApTHBIX TAKETOB
MPUKIIAJHBIX TPOTPaMM




[Tnanupyemsble pe3ynbTaThl 00y4eHHs 110 JUCHUIUIMHE, XapaKTepU3yIoIre

sTansl HOPMUPOBAHHS KOMIETEHIUH

DopmMupyeMbIE KOMIIETEHLIMU

IMPAKTUYICCKOM IIPUMCHCHUU 3aaad. MCTO,I[aMI/I
MaTeMaTH4eCKOM MOACIN THUIIOBBIX 3aaad n
HHTCpHIpCTALUU ITOJYUCHHEBIX PE3YIHLTATOB.

MTOCTPOEHUS
COAEPKATENBHON

4 CTpyKTYypa U collepKaHue TUCUUIINHBI

4.1 CTpyKTypa IMCHUATINHBI

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

TpynoemMKocCTs,
Bun pabotht aKaJIeMUYECKHUX YacOB
1 cemectp 2 cemMecTp 3 cemecTp BCETO
O0masi Tpy10éMKOCTh 144 144 108 396
KonrakrHasi pabora: 60,25 50,25 35,25 145,75
Jlextmm (JI) 34 34 18 86
[Tpaktuueckue 3ansatus (I113) 26 16 16 58
Koncynbranun 1 1
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,25 0,75
CamocrosiTesibHAas pa6oTa: 83,75 93,75 72,75 250,25
- 8bINOIHEHUE UHOUBUOYATbHO2O MBOPUECKO20
saoanus (UT3);
- BLINOJHEHUE PACUEMHO-2PAPUUECKO20
saoanus (PI3);
- camonoo2omoska (npopabomxa u
nosmopeHue NeKYyuoOHHO20 Mamepuaia u
Mamepuana y4eO6HUK08 U y4eOHbIX NocoOUll;
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM,
- 10020MOBKa K PYOE’CHOMY KOHMPOTIO U M.N.)
Bupa uToroBoro KOHTpoJIs (3a4er, IK3aMeH, 3a4er 3a4er IK3aMeH
auddepeHupoBaHHbIN 3a4€T)
Pazensr quctuIuineel, U3ydaeMele B 1 cemecTpe
KosmuecTBo vacoB
Ne HanmenoBanue pasnenos ayAutopras BHEAy/l.
pasnena BCETO pabota
T 13 | 1P pabota
1. OrnpeaenuTeny 1 MaTPHUILbI, PEIICHHE CUCTEM 40 10 | 8 22
2. AHanuTHYecKas reoOMeTpHst 38 10 | 6 22
3. Benenne B MaTeMaTH4eCKUH aHAIN3 32 6 6 20
4. Juddepennnanpaoe ncuncienue GyHKIMH OTHON 34 8 6 20
MIEPEMEHHOMN
Uroro: 144 34 | 26 84
Paznensl nUCIUIIIMHBL, U3y4aeMbl€ B 2 CEMECTpE
KommuecTBo gacoB
Ne HaumenoBanwe pa3aenon ayAutoprad BHEay/I.
paszena BCETO pabota
T 113 | Jip paborta
S. Juddepennnanbaoe ucunciaeHue GyHKIUU 20 4 2 14




KonnuecTBo yacoB
Ne HanmenoBanue pa3nenon ayAutoprai BHEAY/I.
paszena BCETO pabota aGoTa
a|m[a | P
HECKOJIbKUX MIEPEMEHHBIX
6. WHTerpanpHoOe BicuucieHne QYHKIUNA OIHOW IepeMeH- 42 10 6 26
HOI1
7. WuterpanbHoe ucuncienue (QyHKIUH ABYX IEpeMEH- 18 4 - 14
HBIX
8. JudhepennmnansHble ypaBHEHHs 42 10 | 6 26
0. YucnoBble B () yHKIIMOHATBHBIC PSIIbI 22 3] 2 14
Hroro: 144 34 | 16 94
Paznensl nuCUIUIMHDBL, U3y4aeMble B 3 ceMecTpe
KonnuecTBo yacoB
Ne HaunmenoBanue paszaeinos ayutopHad BHEAY/.
paznena BCETO pabota aGota
A |m[ap | P
10. |Teopus BepossTHOCTEH 78 14 | 14 50
11. |DnemeHTH MAaTEMaTHYECKON CTATHCTUKHU 32 4 4 24
Uroro: 108 18 | 16 74
Bcero: 396 86 | 58 252

4.2 ConepxxaHue pa3/iesioB IUCHUNIHHBI

Ne 1 Onpenesnresn 1 MATPUIbI, PeLICHUE CHCTEM

Onpenenurenu: onpeaeneHue, MUHOPbl U alredpandeckue JONOJHEHUS 3JIEMEHTOB, BBIYHCIIEHUE,
CBOIcTBa. MaTpuIlbl: onpe/eieHrne, BUbl MaTpUll, JMHEHHbBIE U CIICIHAbHBIE ONepallii, TOCTPOeHHEe 00-
paTHO# MaTpuilbl.Penienne cucteM N TMHEMHBIX YpaBHEHUM ¢ N HeW3BecTHRIMH 1o (popmynam Kpamepa, c
MTOMOIIBI0 0OPaTHOM MaTPUIIBL,

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

Ne 2 AHasinTHUYecKasi reoMeTpus

[IpsmMoyronbHas 1ekapToBa cucTeMa KOOPAMHAT Ha TUIOCKOCTH M B mpoctpaHcTse. [lomspHas, cde-
pudecKast U HWINHAPUYECKask CUCTEMBI KOOPMHAT.

BekTopbl Ha MIOCKOCTU U B MpocTpaHcTBe. JInHelHble onepanuu Haja BeKTopamu. CKalasipHOE, BEK-
TOPHOE€ M CMENIAaHHOE IPOU3BEIIECHUs BEKTOPOB: ONpPENEIICHHE, CBOWCTBA, BBIYHMCIICHHE, I€OMETPUYECKHUN
cmbici. [Ipoekius BekTopa Ha ock. Hanpasisitoniyie KOCHHYCBI BEKTOpA.

JIuHuM Ha TWIOCKOCTH. JIMHUM U TIOBEPXHOCTH B MPOCTpPAHCTBE. Anredpanyeckue JUHUU U TOBEpX-
HOCTH, UX MOPSJIOK.

Pa3znuunble criocoObl 3aaHus MPSIMON Ha MJIOCKOCTH, B3aUMHOE PACIOJIOKEHUE MPAMBIX, METpUYe-
CKHE€ COOTHOILIEHMS Ha IIIOCKOCTH.

Paznuunble criocoObl 3aJaHus MPSMOM M IJIOCKOCTH B MpOCTpaHCTBe. B3anmHOe pacrnosokeHue
IJIOCKOCTEH, MPSIMOM U IUIOCKOCTH B IPOCTpPaHCTBE. MeTpUyecKnue COOTHOLIEHMS.

Jluauu BTOPOTO MOPsIKA HA TUIOCKOCTH (JLTUTIC, THIIEpOOIIa, Tapadosia): onpenesieHne, oCTpoeHue,
OCHOBHBIE XapaKTEPUCTHUKHU.

JIuHuu B ossipHOM cucteMe KoopanHar. [lapamerpudeckoe 3a1aHue JINHAN.

IloBepxHOCTH BTOpPOro NOpsAKa B IMPOCTPAHCTBE: LWIMHAPUYECKNE, KOHUYECKUE, MOBEPXHOCTHU
BpanieHusl. KaHoHHUYeckne ypaBHEHHs IOBEPXHOCTEW BTOPOro MOPSIKa.

Ne 3 Benenne B MaTeMaTH4YeCKUH aHATH3

[Tonsitne MHOXKecTBa. OCHOBHBIE OTIEpaIlK HAJl MHOKECTBaMU. JleCTBUTEIBHBIC YUCIIA: alreOpanye-
CKHE CBOMCTBA, YUCIIOBbIE MPOMEXKYTKH, MOAYIIb YUCIIA, OKPECTHOCTh TOUYKU M OecKOHEYHOCTH. OrpaHnveH-
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HOCTh YHCJIOBOT'O MHOXecCTBa. KoMIUIEKCHBIE Uncia KaK pacliipeHre MHOXKECTBA JEeHCTBUTEIBHBIX YHUCE.
JleficTBYS HaJl KOMIUIEKCHBIMU YUCJIAMH B QJIr€Opanveckor ¥ TPUTOHOMETPUIECKO# (hopmax.

Ilonstue uucnoBout MOoCJICA0BATCIIbHOCTHU, MPEACIT U €ro FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI, CIUHCTBCHHOCTH
npejena, OCHOBHbIE CBOMCTBA M MPU3HAKU CYIIIECTBOBAHUS Mpenesna; Bropoil 3amedyaTenbHbIi Npeael: cXo-

JUMOCTBh IIOCJICAOBATCIIBHOCTH {(1 + 1) n } , HHACJIO €.
n

Omnpenenenue npenena Gpyakmuu. CpoiictBa npenena Gynkiuu. [IpeaenbHplid mepexo1 B HEPaBEH-
crBax. OgHocTopoHHMe npeaensl. [Ipenensl GpyHKMM npu x — too, x — 0. beckoHeyHo Manas u Gecko-
He4HO Oosbluast GyHKIHMA, UX CBA3b. CBONWCTBA HKBUBAJIEHTHBIX OECKOHEUHO MajblX (yHKuuid. [lepBblif 3a-
MeuaTenbHbIl npeaen. CpaBHeHHE OECKOHEYHO MaJIbIX.

[ToHaTne HenpepbIBHOCTH (YHKLIMU B TOUKE U HA MHOXKecTBe. HenpepbIBHOCTh CyMMBI, ITPOU3BEIC-
HUS M YaCTHOTO HEeNpepbIBHBIX (QyHKIMH. Touku pa3peiBa QyHKUIMHU, UX Kiaccudukanus. HempepbBHOCT
ClI0’)KHOW (yHKIMHU. JIOKaJIbHBIE CBOWCTBA HENpPEPBIBHBIX (yHKUUH. HempepbhlBHOCTE OCHOBHBIX 3JIEMEH-
TapHbIX ¢yHKuui. CBOWCTBa (DYHKIIHMIA, HEIPEPHIBHBIX Ha OTpPE3Ke: MepBas U BTOpas TeopeMbl bonbuano-
Kommn, nepBast u Bropas teopemsl Beliepmrpacca. Teopema 0 MOHOTOHHOCTH U HEIIPEPBIBHOCTU 0OpaTHOM
GbyHKIHN.

Ne 4 TuddepenunanbHoe HcUUCIeHHe (PYHKIMH OHOH NepeMeHHOM

3ajauu, NMPUBOJAIIME K IMOHATHIO MPOU3BOAHOM M ee ompezneneHue. HempepbplBHOCTH (DyHKIMH,
UMeIoLIel Mpou3BoHY10. ['eomeTpruueckuil U puU3NYECKUl CMBICI NIEPBOM U BTOpOM nmpou3BogHou. [Ipons-
BOJIHbIE CJIO)KHOW M oOpaTtHOM ¢yHkuuu. (uddepeHiypoBanue HEIBHOM M MapaMeTpUYECKH 3aJaHHOM
¢bynkuuu. udpdepenumpyemocts u auddepennnan Gpynkuun. ['eomerpudeckuii 1 QU3MUECKUI CMBICHT
muddepennmana. MaBapuanTHOCTh GopMbl nepBoro auddepennuana. [punoxenue nuddepeHnuana mis
NpUOIMKEHHBIX BRIYUCICHUN. JnddepeHmansl BBICIIIX TOPSIIKOB.

OcHoBHbIe TeopeMbl 0 TuddepeHppyeMslx pyHkuusax: Pepma, Pomns, Jlarpanka, Komu. IpaBuio
Jlonurans. @opmyna Teitnopa ¢ pa3nuaHbIME (hOpMaMH OCTaTOYHOTO YICHA.

Haxoxnenue rio0anbHOro skcrpeMyma (GpyHKIuu. 3ajaud Ha MakCUMyM M Ha MUHUMYM. Hakion-
HbIC U BEPTHUKAJIbHBIC ACHMIITOTHI (YHKIUHU. DKCTpeMyM (YHKIMH. YCIOBUS BO3pACTaHHUS M YOBIBAHHS
¢ynkuun. Heo6xonumoe yciioBue, 10CTaTOYHbIE YCIOBUS JIOKAJIBHOIO SKCTpeMyMa. JlocTaTouHble yCI0BUS
BbIyKJIOCTH. HeoOxonuMoe ycioBre U 10CTaTOYHOE yciaoBHE TOUKHM mepernba. OOmias cxema uccienoBa-
HUS QYHKIUHU U IOCTPOCHHUS TpaduKa.

Ne § TuddepenunanbHoe HcHucIeHHe PYHKINH HECKOJIbKHX IePeMEHHbIX

MmuosxecTBa Touek npoctpancta R". CriocoObl 3a1aHus (pyHKIMKM MHOTUX MEpeMEHHBIX. [ eomMeTpu-
4yecKoe Mpe/CcTaBleHne (YHKIMM JABYX U Tpex nepeMeHHbIX. JIokambHble 3kTpeMyMmsbl. [Ipenen u Hempe-
PBIBHOCTh (YHKLMHU B Touke. HempepbIBHOCTH cioxkHON (yHKmMH. CBolicTBa (yHKUMN, HENPEPHIBHBIX B
3aMKHYTOM OrpaHUYEHHOI 00Js1acTy.

YactHple NpoU3BOAHBIE. ['€OMETpPUYECKMIT CMBICH YacTHOM NPOU3BOJHOM NEPBOrO MNOpSAAKAa OT
(GyHKIIUM IBYX NepeMeHHbIX. He3aBUCMMOCTh CMEIIaHHBIX YaCTHBIX MPOU3BOJIHBIX OT Mopsiika quddepeH-
nupoBanus. Juddepenmpyemocts GyHKIMH B Touke. Heobxoaumoe ycioBue, HEOOX0IMMOE U AOCTaTOU-
Hoe ycnoBue audpdepenunpyemoctu. JAuddepeniman. YpaBHEHHE KacaTeIbHOW TUIOCKOCTH K MOBEPXHO-
CTH, ypaBHeHHE HopMaiu. [IpousBoHast 0 TaHHOMY HarpaBlieHUIo. [ pagueHT pyHKIUH, ero CBONCTBA.

JuddepenunpoBanue HesBHbIX QyHKUMN. [Ipon3BoanHast cioxxHOM QyHKINU.

Huddepennunans! Beiciinx nopsakos. Cumponuueckas Gopmyna ans nuddepenumana N—-ro nopsi-
Ka.

Heo6xoauMoe yciioBre, JOCTaTOYHOE YCIOBHUE JIOKAIBHOTO 3KcTpemyMa. HaxoxieHue riobanbHoro
AKCTpeMyMa QyHKITHH.

Ne 6 UuTerpanbHoe ncunciaeHue GyHKINH OHOM NepeMeHHOoM

[TepBooOpasnas ¢yakums. OOmui BUA 1mepBooOpa3HON i AaHHOW (QyHKIMU. HeompeneneHHBII
UHTErpaJ, ero cpoiicra. Tabnuua uarerpanos. HTerpupoBanue 3aMeHOM epeMeHHOM U 10 YacTsM.

WHuTerpupoBanre NpocTelnX palloHAIBHBIX ApoOel. IHTerpupoBaHue palliOHAIbHBIX (YHKIIHI.
WuTerpupoBanue TpUrOHOMETpUUYECKUX (YHKIMHA. VIHTEerpupoBaHHe UppalMOHATIBHBIX (yHKIMHA. WHTe-
IPUPOBAHUE C TIOMOIIIbIO TPUTOHOMETPUUECKHUX MOJCTAHOBOK.

3azauy, NPUBOASIIME K MOHATHIO ONpEAeNeHHOro MHrerpaia. OnpeneneHHslli nHTErpan Pumana:
OIlpeJIeJIeHNE, HEOOXOIMMOE YCIIOBHE MHTErPUPYEMOCTH (YHKLMHU, KpUTEpUil uHTEerpupyemoct. Kmaccel
UHTErpupyembIX QyHKIui. OcHOBHBIE CBOHCTBa HHTErpasa. Teopema o cpenHem. HTerpan ¢ nepeMeHHbIM
BEPXHHUM IIPEJIEJIOM, €r0 HENPEPBIBHOCTh U U GEepeHINpyeMOCTh Kak (PyHKIIMK BepxHero npezaena. Pop-
myna Hetorona-JleltOauna. Beruncienne naTerpaia 3aMeHoi nepeMeHHON | 110 YacTsM.



Boruncnenue minomazeit, Ul 1yr, 00beMOB Tel, padOThl CUJIbI, JJIMHBI IyTH U IpYTHe reOMeTpuye-
CKHE U (pU3NYEeCKUe MPUIIOKEHHS ONPeIeJICHHOIO HHTEerpalia (B pa3InyHbIX CHCTEMaX KOOPAUHAT).

HecoGcTtBennble uHTErpajgsl ¢ OECKOHEUHbIMU Tmpenenamu. HecoOCTBEHHBI HHTErpail oT
HeOorpaHWYeHHBbIX QyHKIMH. IX cX0auMOCTh.

Ne 7 UuTerpajbHoe ucunciaeHue pyHKIHHU ABYX NepeMEeHHbIX

3ajgava, mOpuUBOAANIAs K IOHATUIO JIBOMHOrO MHTerpana. Ero omnpeneineHue U yCIOBHS
cymectBoBanusa. CBOWCTBA ABOWHOTO HMHTErpajla M €ro BBIYHMCICHHE IO PA3TUYHBIM O0JIACTSIM. 3aMeHa
MEPEMEHHBIX B IBOMHOM MHTErpajie. JIBoHHON UHTErpall B MOJISIPHOM cucteMe KoopauHat. ['eomerpuyeckue
1 pU3NYECKUE TPUIIOKEHUS IBOMHBIX UHTETPAJIOB.

Ne 8 InddepennnanbHbie ypaBHeHU S

Juddepennnanbabie ypaBHEHUS MEPBOTO IMOPSIKA: OCHOBHBIC MOHSTHS, 3aJauyd, MPUBOMSAIINE K

Qg QepeHInanbHbBIM YPaBHEHUSM, TEOpeMa CYIIECTBOBAHHS W €IMHCTBEHHOCTH pelieHus 3anaun Komrm,
MOHATHE OOIIETO M YaCTHOTO PEHICHUH, X TeoMeTpHUecKuil cmbici. Pemenne nuddepeHnnanbHbx  ypas-
HEHUHU IIEpBOrO MOPSIKA: C Pa3ACAIOIIMMUC IEPEMEHHBIMU, OJHOPOAHBIX, JINHEWHBIX, YPABHEHUS B I10JI-
HBIX TuddepeHnnanax.

JuddepeHunanbHble ypaBHEHUST BTOPOTO MOPs/IKA: OCHOBHbIE IIOHATHS, TEOpEMa CYLIECTBOBAHUS U
€IMHCTBEHHOCTH PELIeHHUs, 00Ilee U YacTHOE PELIeHUs, UX reoMeTpuueckuil cmeicia. AuddepeHunanbable
YPaBHEHUS, NOIyCKAIOIINE TOHWKEHUE TIOPSAKa.

[lonaTue o NMHENHHONW HE3aBUCUMOCTH (3aBHCHMOCTH) CUCTEMbI (YHKLUH Ha MHOxecTBe. Ompene-
auTens BpoHCKoro: onpeneneHus, cBOMCTBAa. Kputepuu TmHEHHON HE3aBUCUMOCTH PEIIEHNN OJTHOPOJHOTO
JIMHEIHOr0 ypaBHEHUsl BTOPOro mopsijaka. Teopema o CTpyKType OOIIMX pElIeHUI OJHOPOJIHBIX U HEOAHO-
POIHBIX JTHHEHHBIX TU(GEpEeHIINaTbHBIX ypPaBHEHUH BTOPOTO MOPSIKA C HEMPEPHIBHBIMU K03 duumeHTa-
MU.

JIuneiinble muddepeHaIbHble YpaBHEHUSI BTOPOTO MOPSAKA C MOCTOSHHBIMU KO3 (UIMEHTaAMH,
¢dbyHIaMeHTallbHAsT CHUCTEMa pEIIeHUH OJHOPOJHOTO YpaBHEHHs, YAaCTHOE pEIICHHE HEOJIHOPOIHOTO
ypaBHeHUs. Pemienue imHEMHbIX AudQepeHInanbHbIX ypaBHEHUH BTOPOrO MOpSAKA C IMOCTOSHHBIMU
K03 dULIMEeHTaMH U CIIEUAIbHOM MpaBoi yacThio. JINHENHbIE ypaBHEHNUS BbICIIUX MOPSIIKOB.

Ne 9 YucsioBbie M QyHKIIHOHAJIBbHBIC PAABI

[TonsiTue uncnoBoro psaga. CxoauMocTh U cyMMa. ['apMoHUYecKuil U reoMeTpuueckuid psapl. CBOM-
cTBa cxojsmuxcsa psagoB. Ocratok psaa. HeobGxonumblil mpusHak cxoauMocTu. JlocTaTouHble MpPU3HAKH
CXOAMMOCTH PSOB C MOJIOKUTEIbHBIMU UlieHaMH (cpaBHeHus, [Janambepa, Komu, nnrerpanbHbliit). 3HaKo-
yepenyromuiics pan. [lpusnak JleiiGHuna. 3HakonepeMeHHble psabl. AOCOTIOTHAS U YCIOBHAS CXOJUMOCTb.
CaoiicTBa a0COJIFOTHO CXOASIIUXCS PSAIOB.

@DyHKIIMOHANBHBIE PsJIbL: 007aCTh CXOIUMOCTH, paBHOMEPHAs CXOJIMMOCTh. HenpepbIBHOCTh CyMMBI,
nousgeHHoe nuddepeHpoBaHNe U MHTETPUPOBAHHE PABHOMEPHO cxopsiierocs psaa. Teopema AGens.
WuTepBai, paguyc u o0JacTh CXOAMMOCTH CTENEHHOTO psaja. PaBHOMepHas CXOAMMOCTb, HEMPEPHIBHOCTD
CYMMBI, MO4JeHHOe Au(QepeHIMpoBaHNE U HMHTETpUpOBaHUE cTeneHHoro psna. [loctaHoBka 3amauu o
pasnoxxeHuu (GyHKUMHA B creneHHbIM psa. Pan Teitnopa. YcnoBus pa3ziokUMOCTH (YHKIUHU B CTEHEHHOM
psa. PaznoxkeHne HEKOTOPBIX 3JIEMEHTAPHBIX (QYHKIIMM B CTENIEHHBIE Psiibl. BoluricieHne MHTErpasos.

Ne 10 Teopust BeposiTHOCTEH

DnemMeHThl KOMOMHATOPUKH: MTPaBHIIA CIIOKEHUSI 1 YMHOXKEHUS, pa3MelIeHUs], IEpeCTaHOBKH, COYe-
tanus. KomOunanuu ¢ noropeHusMu. IIpocTpaHcTBO syieMeHTapHbIX cOObITHI. Anredpa coObiTuit. [ToHs-
THE cilydaiiHoro coobiTus. Kinaccuueckoe, akcuoMaTH4eCKOe M T€OMETPUUECKOE ONPEIeNIeHE BEPOSATHOCTH.

HecoBMmecTHbIe U He3aBUCUMBIE COOBITHS. Y CIIOBHAsI BEPOSATHOCTh. T€OpEeMbl CIOKEHUS U YMHOXe-
Hus BepositHocTei. [lomHas BepositHocTh. @opmyia baiieca.

Cxema ucneitanuii bepuymnnu. ®@opmyna beprymnu. IlpeaensHblie Teopembl (JOKaJllbHas U HMHTE-
rpajibHasi) B cxeme bepuymiu.

IlonsaTue ciydaiiHO BenWUYMHBL. J(MCKpETHBIE U HENPEPBHIBHBIE CIydaliHblE BEJIMYMHBI. 3aKOH pac-
MpeieJIeHHs, MHOTOYTOJIbHUK pacipeneneHusi, QyHKIUs pachpeesieHnus U ee CBOMCTBA, Tpaduk QpyHKIUU
pacnpenenenus. [I10THOCTD pacnpeneneHnsl HENPEPBHIBHOM CIy4aliHON BEJIMUMHBL: ONPENEIECHHUE, CBONCTBA,
BEPOATHOCTHBIN CMBICI. BEpOsATHOCTH MOMAIaHUsI HENPEPHIBHOM CIIy4YalHOW BEJIMYMHBI B 3aJIaHHBIN UHTEP-
BaJl.



UucnoBble XapaKTEPUCTUKH CIIYYalHOW BEIWMYMHBI: MAaTEMATUYECKOE OXKHUJIAHME, AUCIEPCUS, CPEJ-
HEE KBAJIPaTUYECKOE OTKJIIOHEHWE, HAYaJbHbIE W IIEHTPAJIbHBIE MOMEHTBI, MOJA, MEIHAHA, ACUMMETpUS,
skcuecc. Mx onpenenenue, CBONCTBA, POPMYIIBI IS BEIYUCICHUS.

Bune! pacnipenenenuii HempepbIBHBIX U JUCKPETHBIX CIy4yalHBIX BETUYMH (OMHOMHMHAIBLHOE, PaBHO-
mepHoe, Ilyaccona, mokasarensHoe, norapudmudeckoe). HopmansHoe pacmpenenenue, ero CBOWCTBa, rpa-
¢buk. BeposTHOCTH MonazaHus B 3aJlaHHBIA MHTEPBAJ HOPMAJIbHOUN ciydyaiiHOW BenmmuuHBL. [IpaBuiio Tpex
curM. OneHKa OTKJIIOHEHHSI TEOPETUYECKOT0 OTKIOHEHUS! OT HOPMAJIbHOTO.

Cucrema JIByX CIIy4ailHbIX BEJIMUYMH: 3aKOH paclpenesieHus, (GyHKIHs paclpeiesieHus U ee CBOii-
CTBA, IJIOTHOCTb COBMECTHOI'O PACIIPEAEICHUS, YCIOBHBIE 3aKOHBI PaclpeesieHus, YCIOBHOE MaTeMaTuye-
ckoe oxxuaanue. KoppensaunoHHbli MOMEHT, KOBapHalus, KO3(QPHUIMEHT KOPPeslud, KOPPEIUPOBaHHOCTh
U 3aBUCUMOCTb CIIy4ailHbIX Beau4yuH. HopManbHBINM 3aKOH paclpelereHus Ha IUIOCKOCTH. JIuHelHas pe-
rpeccusl, TMHEWHAs KOPPEIsIus, HOpMajibHas KOPPEIIALUS.

[TonsTre o pa3muuHbIx ¢GopMax 3akoHa Oombmux uucen. HepaBernctBo YeOwimeBa. Teopembl
bepuymnu n YeObrmera. LlenTpanbhas npenenpHas TeopeMa JIsmyHoBa.

Ne 11 DureMeHTBI MATEMATHYECKOH CTATUCTUKH

3aayn MaTeMaTU4YeCKO cTaTUCTUKU. [ 'eHepalibHas COBOKYIHOCTh M BbIOOpKa. BapuanmoHHbIi psi.
['mcrorpamMma W TOJIMTOH YacTOT. DMIHpUYEcKass (YHKIHMS pacrpeaencHue. YucCIoBbIe XapaKTEPUCTUKA
BBIOOPKH.

4.3 [lpakTUyeckne 3aHATHA (CEMUHAPDI)

No Koin-Bo
Ne 3ansaTus Tema
paszena 4acoB
1. 1 Broruucnenue omnpenenuteneit. Pemenune cuctem 1o ¢opmynam 2
Kpamepa.
2. 1 Jluneiinble omnepanuu Hajx MaTpunamu. Iloctpoenue oOpaTHOMN 2
MaTpHLBIL.
3. 1 Pemenune cuctem ¢ momoipio oOpatHoil MaTpuubl. HaxoxneHnue 2
paHra MaTpHULbI.
4, 1 Pemenne cucrem Meronom I'aycca. @yHnameHTanbHbII HabOp 2
pELIEHNUI OTHOPOAHON CUCTEMBI.
5. 2 JleificTBUsL HaJ BEKTOpaMH B T'€OMETPUYECKONM M KOOpJIWHATHOU 2
¢dopmax. CkansipHOe, BEKTOPHOE M CMEIIAHHOE MPOU3BEACHUS
BEKTOPOB.
6. 2 YpaBHEeHMs MpAMOM Ha IUIOCKOCTH. YpaBHEHUs IMPsAMOH U 2

IIJIOCKOCTH B IIPOCTPAHCTBC. MeTpI/I‘IGCKI/Ie COOTHOHLICHHUA Ha
IJIOCKOCTHU 1 B IPOCTPAHCTBC.

7. 2 JIuHum BTOpPOTO MOpsAAKa HAa IUIOCKOCTH. l1IOBEpXHOCTHM BTOPOrO 2
HOpsi/IKa B IPOCTPAHCTBE.

8. 3 [lpenen mocnenoBatenbHocTU. [lpenen yucinoBoil  QyHKIUH. 2
PackpeITie HEONTpeeIeHHOCTEN.

0. 3 3ameuarenbHble mpeenbl. CpaBHeHHE OECKOHEYHO MAJIbIX. 2

10. 3 HenpepriBHocTs dyHkimn. Touku pa3psiBa. Mx kiaccudukarms. 2

11. 4 JuddepeHurpoBanue ¢ MOMOIIBIO OCHOBHBIX (OPMYN M MPaBUI 2
muddepeHnpoBanus. ['eoMeTpruueckuii 1 MEXaHUYECKUH CMBICIT
IIPOU3BOJHOM.

12. 4 Huddepenunan ¢ynkuuu. PackpbiTue HeonpeaeneHHOCTEH ¢ 2
OMOIIBIO TpaBuJIa Jlonurass.

13. 4 UccnenoBanme QpyHKIIMA HA MOHOTOHHOCTH, SKCTPEMYM, IMEpPEruo. 2
AcuMNTOTHI K rpaduKy QyHKITUH.

14. 5 YacTHple Mpou3BOAHBIE MepBoro nopsnka.  Juddepenmman 2

¢ynkmun. [IpowsBogHas MO HANPaBIEHUIO W BEKTOP-TPAJUCHT
¢ynkuun.  JlokanmpHBIH  9KCTpeMyM — (DYHKIMH  HECKOJIBKHUX
HepeMEHHBIX.

15. 6 Henocpencrsennoe UHTETPUPOBAHUE. WuTerpupoBanue 2




No Kon-Bo

Ne 3anaTus Tema
pasznena 4acoB
IIOJICTAHOBKOMU U IIO YaCTSIM.
16. 6 WnTerpupoBanue panuoHanbHBIX  (QyHKIUH. MHTerpupoBaHue 2
UPPaLMOHATIBHBIX U TPUTOHOMETPUUECKUX (DYHKIIMH.
17. 6 Bpluucinenue  onpenclieHHBIX — MHTErpayioB.  lI'eomerpuueckue 2

MMPUIIOKCHUA OIIpPEaACICHHOI'O HHTCTpajia. Brrancnenue n
HCCICAOBAaHUC HA CXOAUMOCTDb HECOOCTBEHHBIX HHTCI'PAJIOB.

18. 8 Hudbdepennnanbabie ypaBHEHHUS: OCHOBHBIC TTOHSTHSL. 2
Juddepennnansasie ypaBHEHUs c pa3aesoIIMUCs
HepeMEHHBIMH, OJTHOPOJTHBIC, INHEHHBIE.

19. 8 Juddepenunansapie ypaBHEHUS BBICIIUX MOPSIKOB: JOITYCKAIOIINE 2

noHKeHue nopsaka. OnHoponausie quddepeHnnansHbe ypaBHSHHS
BTOPOT'O MOPSJIKA C TOCTOSSHHBIMH K03 puiimenramu.

20. 8 Juddepenuunansapie ypaBHEHHsI BTOPOTO MOPAIKA C MOCTOSHHBIMHU 2
K09(GHUIMEHTAMH U CIENATIBHON IPABOH YaCThIO.
21. 9 ["apmonnueckuil u reomerpuueckuil psasl. IlpusHaku cxoaumocTu 2

pAaaoB € HEOTPHULATCIBbHBIMH YJIICHAMM. 3Ha1<0qepez[y}0u1nec;1 n
SHAKOIICPCMCHHBIC PAJIbI.

22. 10 DOneMeHThl ~ KOMOWHATOPUKH:  pa3MEIIeHUs,  IepecTaHOBKH, 2
coyetaHusi. Berancienue BeposiTHOCTEH COOBITHIA.

23. 10 [Tonmnass BepositHocTh. Dopmyna baiieca. dopmyna beprymnnu. 2
[IpenenvHBIE TEOpEMBI B cxeMe bepHysm.

24, 10 JIucKkpeTHblE W HENpPEphIBHBIE CIIy4YailHble BEJIMYMHBI: 3aKOH 2

paclpenelieHds, MHOTOYTOJIBHHK  pacrpeaciieHus,  (QyHKIus
pacrpefienieHusi,  IUIOTHOCTh  paclpelelieHuss  HempepbhIBHOU
CIIy4ailHOM BEJINYMHBI.

25. 10 Yucnossie XapaKTepUCTUKU CIly4aiiHON BEJIMYMHBI: 2
MaTeMaTUYeCcKoe OKUIaHHe, AUCIEePCHs, CpelHee KBaJpaTHUECKOe
OTKJIOHEHHE, HayalbHble M LEHTpaJbHblE MOMEHTBHI, MO/Ja,

Me/IHaHa.

26. 10 Bunsl pacnpenenenuii: OuHOMuHalbHOE, paBHOMepHOE, IlyaccoHa, 2
IIOKa3aTeJIbHOe.

27. 10 HopmanbsHoe pacripeneneHue ciaydailHON BelW4YMHBL. BeposTHOCTH 2
NOTAJAaHUs B 331aHHBINA MHTEpBaJl. [IpaBuiio Tpex curm.

28. 11 ITepBuunas 00paboTKa BEIOOPOK. 2

29. 11 OMInupuyecKast byHKIMA pacnpezeieHue. Yucnossle 2
XapaKTEPUCTHKHN BHIOOPKH.
Hroro: 58

5 YueOHO-MeTOANYECKOE 00ecIIeueHne JUCIHILTHHDI
5.1 OcHoBHas auTEpaTypa

1. Kypc ananutudeckoii reomeTpun U nuHeHou anreOpsl [Tekcr]: yueObnuk mist By30B / JI. B. bekie-
MUTIeB.- 12-¢ u3., ucnp. - M.: ®usmatimr, 2009- 312 c. - ISBN 978-5-9221-0979-6.

2. lllunaues, B. C. Bricmas marematuka: YueOnuk / B.C. [llunaues. - M.: HUIl UHO®PA-M, 2015. -
479 C.: 60x90 1/16. (meperuter) ISBN 978-5-16-010072-2, Pexxum JIOCTYTIA:
http://znanium.com/catalog.php?bookinfo=469720

3. I'mypman, B. E. Teopust BeposTHOCTEH M MaTeMaThHyeckas cratuctuka [Tekct] : yueOHOe mocobdue
st 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'mypman, B. E. PykoBoICTBO K pelieHHIO 3aJad MO TEOPUH BEPOSTHOCTEH M MaTeMaTHYECKOH CTaTHCTH-
ke [Tekcr] : yueO. mocobue s By3oB / B. E. 'mypman.- 11-e uzz., nepepab. - M. : FOpaiit, 2010. - 405 c. - (OcHoBHI
Hayk). - [Tpun.: c. 388-404 - ISBN 978-5-9916-0700-1. - ISBN 978-5-9692-0930-5.

2. Jlanko, I1. E. Beiciias MaTeMaTrka B yrmpaxxHeHUsX U 3aqadax [Tekcrt]: B 2 4.: yue0. mocobue st By3oB / I1.
E. Hanko, A. I'. [lonos, T. f. KoxxeBaukosa. - 6-¢ uzm. - M. : Onukc 21 Bek Mup u obpazoBanue, 2003.. - ISBN 5-
329-00528-0,4. 2:. -, 2003. - 416 ¢ - ISBN 5-329-00327-X. - ISBN 5-94666-009-8.

3. Kazakona, O. H. Ananutndeckas reomerpus. THITOBBIE pacueThl [ DIEKTPOHHBIN pecypc] : yueOHO-METOo 1. To-
cobue / O. H. Kazakosa, O. H. Kontouenko, T. A. ®omuna; M-Bo oOpazoBanus u Hayku P®, ["oc. 0Opa3oB. yupexe-
HUe BbIcul. ipod. o6pazoBanus OI'Y. - Opendypr : TOY OI'Y — 20009.

4. Kyzuenos, O. I1.luckpernas maremaTtnka ais nmxenepa [Tekct]: yaeonuk / O. I1. Ky3nenos.- 4-e u3z., cTep.
- CI16. : Jlans, 2005. - 400 c. - Bubnuorp. : c¢. 388-389. - [Ipeam. ykas.: ¢. 390-393. - ISBN 5-8114-0570-7.

5. IMunaues, B.C. 3agaunuk no Beiciield Matematuke [Tekct]: yue6. nocodue / B. C. lllunayes.- 5-e uzn., crep.
- M.: Beicm. mik., 2005. - 304 ¢ - ISBN 5-06-003-575-1.

5.3 llepuoauueckue U3IaHUA

Pabora ¢ nepuoguuecKkuMm U3IaHUSIMH He MpeaycMOTpeHa.

5.4 UnTepHeT-pecypcsl

1. http://window.edu.ru/window — eauHbIi 10CTYIT K 00pa30BaTeIbHBIM PECypCaMm.
2. http://www.twirpx.com/about/ — caifT ¢ 3JIeKTPOHHBIMH pECypcaMu TI0 BCEM pa3jieiiaM MaTeMaTHKU 1

JPYTUX HayK.
3. http://www.edu.ru/modules.php?name=Web_Links — kartamor oOpa30BaTeIbHBIX HHTEPHET-

pecypcos.

5.5 TIporpammHoe obGecneueHue, npodeccuoHAIbHbIE 0a3bl JAHHBIX W HMH(OPMAIMOHHBIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX MH(OPMAITMOHHBIX TEXHOJIOT U

1. Omeparmmonnas cucrema Microsoft Windows (mumensun mo mporpamme_ Microsoft Imagine
Premium).

2. Open Office/LibreOffice - cBoOomHBIN 0QUCHBII MTaKEeT MPOrpaMM, BKIIOYAIONIHN B ce0sl TEKCTOBBIN
1 TaOJMUYHBIN peAaKTOPBI, PEIAKTOP MPEe3eHTAIMHN U Apyrue oprCcHbBIE MPUITOKEHUS.

3. ABTOMaTH3MpOBaHHAs WHTEpaKTHBHas cuctema cereBoro tecrupoBanusi (AUCCT). Pexxum mocry-
na: https://aist.osu.ru/cgi-bin/auth.cqi

4. eLIBRARY.RU - kpynHeimmii poccuiickuii nHGOpMalMOHHBIA MOPTal B 00JaCTH HAyKH, TEXHOJIO-
MU, METUITMHBI 1 00pa3oBanus. Jloctyn cBoOo HBIN: WWW.elibrary.ru.

5. ZbMATH — camas mosiHas maTeMaTHuecKas 0a3a JaHHBIX, OXBaTBIBAOIIAss MaTepuaibl ¢ KoHma 19
Beka. Jloctyn cBoOomHbIi: Zbmath.org.

6. bonpmmas Poccutickas samuknonenus. JJoctyn cBobomHbIi: https://bigenc.ru.

6 MaTepuajibHO-TeXHHYeCKOe o0ecnedeHne JUCHUNINHBI

YueOHbIC ayIUTOPUU M7 TPOBEICHUS 3aHSATHUN JIGKITMOHHOTO THIA, CEMHHAPCKOTO THIA, IS
MPOBEACHUS TPYNIOBBIX W WHAWBUAYAIbHBIX KOHCYJIbTAI[MM, TEKYIIETO KOHTPOJS M IPOMEKYTOUHOMN
aTTeCTaIuH.

Aynutopun OCHAIEHbl KOMIUIEKTAMH YYCHHUUYECKON MeOemH.

[Tomerenue 111 cCaMOCTOATENbHONH pabOThl 00YyYarOIIMXCSI OCHAIIEHBI KOMITBIOTEPHOW TEXHUKOM,
noakiIoueHHo K cetu "MHTepHeT", M obOecrmeueHHWEM JOCTyNa B JJIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpazoBarenbHyto cpeny OI'Y.
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http://window.edu.ru/window
http://www.twirpx.com/about/
http://www.edu.ru/modules.php?name=Web_Links
http://osu.ru/doc/2627
http://osu.ru/doc/2627
https://aist.osu.ru/cgi-bin/auth.cgi
https://lib.tusur.ru/ru/resursy/bazy-dannyh/elibrary-ru
http://www.elibrary.ru/
https://zbmath.org/

K paboueii npocpamme npunazaromcsn:

e DOoHJA OLEHOYHBIX CPEICTB VIS MPOBEACHUS MPOMEKYTOUHOM aTTECTAllMd OOYYaIOIIUXCS IO
JTUCIUTUINHE;

e Meroanueckue ykazaHus AJsl 00y4aroUXcsl 10 OCBOCHUIO UCIUIIINHBIL.
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