[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ONO: Taparnk Mak vy ENIEPAJTIBHOE ATEHTCTBO KEJE3HOJOPOKHOI'O TPAHCIIOPTA
ﬂo“*HOCT@fﬁEPRHLHOE FOCY/:[APCTBEHHOE BIOJKETHOE OBPA3OBATEJILHOE YUPEXX/IEHUE BBICIIEI'O OBPA3OBAHISI

Hara noar Mﬁ;@% i1fi TOCYIAPCTBEHHBIi YHUBEPCHTET IYTE{ COOBIEHMSD»

Yrnkanosfs
7708e3a47e66a8ee02711b298d7c78bdle40bf88

MareMaTukKa

pabouas mporpamMma JUCHUIUTUHBI (MOJTYJIS )

CrnenmanbHocTs 23.05.04 Dxerutyatanys xKeae3HbIX J0por
Crenmanu3anus MaructpaibHbIA TPaHCIIOPT

Ksamuduxanus HHKeHep MyTeii coo01enust
®opma o0yueHns O4Has
OO0mmast TpyI0eMKOCTh 153ET

Bunpt KOHTPOJIA B CEMECTpax:

JK3aMeHsI 1, 4

3a4eTHl 2, 3
Pacnipenesienne 4acoB AMCUHUIJIMHBI 10 cEMeCTPam
Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2) 320 412.2)
Ha Kypee>) HUroro
Henens 16 5/6 16 2/6 16 16 2/6
Bun zansraii VIl PIT vII PIT VIl PIT vII PIT VIl PIT
Jlexyn 32 32 32 32 16 16 16 16 (96 96
[Ipakruueckue 48 48 32 32 32 32 16 16 128 128

KoHT. 4. Ha aTTecT. 0,4 0,4 0,4 0,4 0,4 0,4 04 (04 |1,6 1,6
Ko#rt. 4. Ha arrect. B | 2,35 2,35 10,25 10,25 0,15 |[0,15 |23 |23 |5,05 5,05

nieproa OC

B Tom uucne uHT. 24 22 22 12 80

Uroro ayn. 80 80 64 64 48 48 32 |32 |224 224
KonraktHast pabora | 82,75 | 82,75 | 64,65 | 64,65 | 48,55 | 48,55 | 34,7 | 34,7 | 230,65 | 230,65
Cawm. pabora 72,6 (72,6 |70,6 |70,6 [50,6 |50,6 |48,6|48,6 (2424 |[242,4

Yackl Ha KOHTPOJIb 24,65 (24,65 (8,75 |8,775 |8,85 |8,85 [24,7]24,7]66,95 |66,95
Hrtoro 180 (180 (144 |144 |108 108 108 | 108 | 540 540




IIporpammy coctaBun(u):

K.gh-m.n, Ooyenm, Eeooxumosa H.H.

Pabouas mporpamma IUCHUTUTHHBL
MaremaTuka

paspaborana B coorserctBuu ¢ ®I'OC BO:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeNbHBINA CTAaHAAPT BHICLIET0 00pa30BaHMs - CIIELMAIUTET 10 crennansHocT 23.05.04
DKCIUTyaTalus ene3HbIx gopor (npuka3 MunoopHayku Poccun ot 27.03.2018 1. Ne 216)

COCTaBJIeHa Ha OCHOBaHUH ydeOHoro miaHa: 23.05.04-25-3-05K/1.pli.plx
CrerranbHocTh 23.05.04 Dxcerutyararys xee3Hbix gopor HanpasieHHOCTh (podhuiib) MarucTpaibHbIA TPAHCTIOPT

Pabouvast mporpamMma onoOpeHa Ha 3acelaHuu Kaderpbl
Bepicmas MmaTeMaTuka

3aB. xadenpoit



1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

Lenbto n3ydeHus: TUCIMIUIMHBL «MaTeMaTHKay SBIISETCS MOATrOTOBKA CTYJICHTOB MO MaTeMaTHKe - 0a3bl ISl OCBOCHUS
psiaa oOIeHayYHbIX AUCHUILIMH U AUCIUILIMH TpodeCcCHOHAIbHON HANpaBIEeHHOCTH, CIIOCOOCTBYIOLINX TOTOBHOCTH
BBIMMYCKHUKA K MEXKIMCIUILTUHAPHON SKCIIEPUMEHTATLHO-UCCIIEA0BATEIbCKON ACATEILHOCTH, U (POPMHUpPOBAHHUE
MaTeMaTHYECKOM KyJAbTYPHI OYIYIIETO CIeIHAINCTA.

2. MECTO JUCHUIITMHBI (MOAYJISA) B CTPYKTYPE OBPA30BATEJIBHOU ITPOI'PAMMBbI

Hukn (pa3gen) OI1: | b1.0.13

3. KOMIIETEHIIUH OB YYAIOIIETI'OCA, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JTUCIUITINHBI

(MOJYJIST)

OIIK-1 Cnocoben peiaTb NHXKCHCPHBIC 3aJa4r B HpO(beCCHOHaJ'ILHOfI JACATCIIBHOCTH C UCITIOJIB30BAHUEM METOA0B €CTCCTBCHHBIX
HayK, MAaTEMAaTUYCCKOT'O aHaJIn3a U MOIACIIMPOBAHUA

OIIK-1.1 ITpuMeHsieT METOBI BRICIICH MaTEMaTHKH [UIs PEIICHHUS 3aa4 MpodecCnoHaIbHON e TENEHOCTH

B pe3syabTare ocBOeHMA TUCHUIINHBI (MOAYJIfA) 00y4alOIIUACs A0JIKEH

31

3HaTh:

3.1.1

-OCHOBHBIE TIOHATHS N METOJBI MATEMAaTHIECKOT0 aHAIN3a, AHAJTUTHYECKOH TeOMETPHH M JIMHEHHOI anreOpHl,
nuhepeHnnaTbHOr0 U HHTETPATbHOTO HCUUCIICHUS,

3.1.2

-OCHOBBI TEOPUH BEPOSITHOCTEH, MATEMATUYECKON CTATUCTUKH.

3.13

3.2

YMmerTn:

3.2.1

-UCII0JIb30BAaTh OCHOBHBIC 3aKOHBI €CTECCTBCHHOHAYYHBIX JUCHUIIIUH B HpO(I)eCCPIOHaJ'IBHOfI JACATCIIBHOCTU,
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-IIPUMCHATH MAaTCMaTUYCCKUC METOAbI JJI PCHICHUSA MPAKTUYCCKUX 3aaay.

33

Baagersn:

33.1

-MCTOJAMH MaTCMAaTHUYCCKOI'O OITMCaHHA (1)I/I3I/I‘-IGCKI/IX SIBJICHUH U IIpoHeCccoB,

332

-anmnapaToM MaTeMaTUYECKOro aHajin3a, TCOpun BGpOﬂTHOCTGI\/'I 1 MaTEMaTHICCKON CTaTHUCTHKH.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIA)

Kon

Paznea 1. JInneiinas anredpa

1.1

Jluneiinas anre6pa. Onpenenurenu BTOPOro U TPETHETO MOPSIIKOB. 1 2
OCHOBHBIE CBOICTBA ONpEACIUTENCH, MUHOP H alTreOpandecKoe JOMOTHEHNE
[onsiTHE 00 OmpenenuTene n-oro TMopsAKa U €ro BEIYHUCICHUE.

/JTex/

1.2

OrnpenenuTen U UX CBOMCTBA, BBIYMCIIEHUE ONpeAenuTenel 2-ro; 3-ro; ..., n- 1 6
Oro MOPsAKOB.MaTpHIIBI M OTICPAITUH HAT HUIMH. YMHOXXeHUe MaTpull. OOpaTHas
matpuna. /TIp/

1.3

Marpumnst. Mx Bugsl. Anrebpa matpuit. O6parHas marpura. Teopema 1 2
CYIIECTBOBaHMS U €JUHCTBEHHOCTH 0OpaTHON MaTpuubl. /Jlex/

14

Pemienne cuctem nuHeiHbIX ypaBHeHuit (CJIY) metogom Kpamepa u 1 2
MaTPUYIHBIM METOJIOM. DneMeHTapHbIe Tpeodpa3oBaHus MaTpHIl. Panr
Matpunsl. /JIex/

1.5

Marpuunsrii meton pemennst CJIAY. Meroxn Kpamepa. pemenns CJIAY 1 6
Haxoxnenue panra MaTpuisl . Perienne cucrem metonom [aycca. /IIp/

1.6

Teopema Kponekepa-Kanemnu. Pemienne CJIY meTogom [aycca, MmeTomom 1 2
XKopnana-T'aycca. /Jlex/

1.7

Teopema Kponekepa-Kanennu. Pemuenne CJIY metomom "aycca, meTomom 1 6
XKopmnana-T'aycca.Pemenune ogroponusix cuctem /Ip/

Pasnen 2. BekTopHas anreépa

2.1

Bexkrops!. JInHelinble onepanny HaJl BEKTOpaMH, UX CBOICTBa. basuc B 1 2
TIPOCTPAHCTBE, OPTHI, IeKapTOBa cucTeMa KoopauHat. Hampasstomme
KkocuHychl. CKaJsIpHOE IPOU3BEACHUE, €T0 CBONCTBA, IPUIIOKEeHUs. BekTopHOe
npousBenieHue. Ero cBoiicTBa. ['eomeTpudecknii 1 MEXaHUYECKUI CMBICIT
BEKTOPHOT'O MPOM3BEICHU. YCIOBHE KOJJTMHEAPHOCTH BEKTOPOB. CMelIanHoe
nponsBeneHue. Ero cBoicTBa, BEIYUCICHUE, TpHIOKeHNs. /JIex/

2.2

Bexrops!. JIunelinsle onepanuy Haja BekTopaMu. CKasipHOE IPOU3BEICHIE 1 6
BEKTOPOB. BekTopHOE 1 cMeIaHHOe MPOU3BEEHHs BEKTOPOB, 6aszuc. /I1p/

HaumeHoBaHue pa3esioB U TeM /BU/1 3aHATHS/ Cemectp | HacoB | IIpumeuanue
3aHATUSA / Kype




Pasnen 3. AHaTuTHYeCKasi TeOMeTpPHS

3.1

YpaBHEHUME TMHUU Ha MJIO0CKOCTH. [IpocTeiinme 3anaun aHaAIUTUYECKON
TEOMETPHH.

BekropHoe, kaHOHUYECKUE U TapaMETPUUECKUE YPABHEHHS IIPSIMOU.
ITepeceuenue npsMOii U TUIOCKOCTH. PACCTOSTHME OT TOYKH /10 MJIOCKOCTH.
[TapannenbHOCTD U EPIIEHANKYISIPHOCTh MPSMBIX, IPSIMOM U TIOCKOCTH.

/J1ex/
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HopmanbsHoe ypaBHEHHE IIIOCKOCTH B BEKTOPHOM M KOOPAWHATHOH (hopMax.
OO1mee ypaBHEHHUE IUIOCKOCTU. YpaBHEHHE IJIOCKOCTH, IPOXOAAIIEH yepes Tpu
TOYKH. YCIIOBHS MApajIeIbHOCTH M HEPICHANKYIIPHOCTH IuIocKocTeil. /JIex/

33

[Ipsimast B mpoCcTpaHCTBE M HA TNIOCKOCTH. YpaBHeHHe rockoctu. /I1p/

34

JIvHUM BTOPOTro MOPSIKA: OKPYXKHOCTb, JUIHIIC, THiepOona, napabdoma.
[IpuBeneHne K KAHOHUYECKOMY BHIY KPUBBIX BTOPOro nopsijka. /JIex/

3.5

Jluauu BTOoporo mopsiaka /TIp/

Pa3nen 4. BBeaenne B MaTeMaTHYeCKUH aHAJIN3.

4.1

[onsitre pyHkyu, npenen GyHKIUU U nocieaoBaTeabHocTd. OCHOBHBIE
TEOpEMBI O TIpefienax, 3aMedaTenbHble npenenst. /JIex/

4.2

beckoHedHO MaIble 1 GECKOHEYHO OOJBIINE BETHINHBI, SKBHBAICHTHBIC
Benn4uHEL. HenpepbIBHOCTH (DYHKIINH B TOYKE, HEIIPEPHIBHOCTD AIEMEHTAPHBIX
¢dynkuid. /Jlex/

43

CaoiicTBa (pyHKUHMH, HETPEPBIBHBIX Ha OTpe3ke. ToUkH pa3phiBa U UX
knaccugukanys. YucaeHHoe pellieHre HeTMHEHHBIX ypaBHeHUH /JIek/

44

Brmancnenne npenenoB GyHkimit [1epBeIii 1 BTOpoil 3aMedaTenbHbIe IPEAeTbl 1
uX ciencteus. PackpeiTre HeonpeneneHHocTel. CpaBHEHNE OECKOHEYHO MaIbIX
¢dyHkmii, uccnenoBanue GyHKUMN Ha HepepbIBHOCTS /I1p/

Pazgen 5. JuddepenunanbHoe ncunciaenne GyHKuui oqHOI mepeMeHHOi
(@OII).

5.1

Omnpenenenne MpON3BOIHON, OCHOBHBIC TIpaBHiIa U GepeHIIHPOBAHII.
Il'eomerpudeckuit u GU3UIECKUI CMBICT IPOU3BOAHON. [Ipon3BOAHAS CIIOKHOIM 1
obpatHoit ¢pyrkuun /Jlex/

52

TIpousBoaHast TapaMeTPUUYECKOM U HEABHON (PYHKIIHH.
Huddepennuman. [IpubnmkeHHbIe BRIAUCICHUS ITPH TIOMOIIHN TuddepeHnnana.
/JTex/

53

VYpaBHeHUs KacaTenbHON 1 HOpMann. CBoHcTBa UG GepeHIIPYEeMBIX (HYHKITHH.
Teopems! Ponns, Jlarpanska, Kommu. ITpasuno Jlonurtans nist BeIYUCIESHUS
npenenoB. ®opmyna Teinopa. /Jlex/

54

Brraunciienue nmpou3Boasbix u auddepenmuanos OOII.

Brrunciienue mpon3BOAHBIX CIIOXKHBIX, HESIBHBIX U MTAPAMETPUIECKUX (DYHKITHIA.
BeruncieHie IPOM3BOAHBIX BRICIINX MOPSAKOB. HaxokaeHue npeaesnos ¢
ucronab3oBaHueM npaswia Jlonurans. /I1p/

5.5

HccnenoBanue GyHKIUH C HOMOIIBIO IPOU3BOAHBIX. VIHTEpBaIbI
MOHOTOHHOCTH, KCTPEMYMBbI, HHTEPBAJIbI BBITYKJIOCTH H BOTHYTOCTH, TOYKH
neperuda, acumnToTsl. [Toctpoenue rpaduka Qynkuuu. Hanbonbiee u
HauMEHbIIIee 3HaueHNs QYyHKIMH Ha oTpe3ke. /JIex/

5.6

HccnenoBanue GpyHKIUH ¢ TOMOIIBIO TPOU3BOAHBIX. HaxoxeHue Touex
9KCTpeMyMa | Touek Iepernda. HaxoxxneHune acumnTotT rpaduka QyHKINH.
IMonxoe nccnenoBanue GyHKUUH U MOCTPOCHUE IPa(UKOB.

HaunbGonblee 1 HanMeHblee 3Ha4eHHs! PyHKIMK Ha oTpe3ke. Penenne 3anau
npodeccrHaIBHON HAIPaBICHHOCTH.

Mp/

Pasnen 6. CamocTosTe/IbHAsA padoTa

6.1

IToxaroroBka k nekmmsam /Cp/

16

6.2

IMonroroBka npakTruaeckuM 3ausTHsM /Cp/

48

6.3

Kontponbhas pabora no teme : "JIuneitHas anreOpa u "AHanuTudyeckas
reomerpus” /Cp/

8,6

Pa3nen 7. KoHTaKkTHBIE Yachl HA aTTECTALMIO

7.1

KonTponsHas pabora /KA/

0,4




7.2

Ox3amen /KD/

2,35

Paznen 8. Inddepenuuanbuoe ncunciaeHue GyHKImMii HeCKOJIBKHX
nepeMeHHbix (PHII).

8.1

IMonsiTre GYHKIMHU JBYX ¥ HECKOJIBKUX MepeMeHHbIX. [Ipener u HenpepbhIBHOCTh
(byHKIMN IBYX MepeMeHHbIX. [Ipenes i HeMpepsIBHOCTh (DYHKIIMHU ABYX
nepeMeHHbIX [TOHsTHE YaCTHBIX MPOM3BOAHBIX U AU depeHana GpyHKIuu
ZIBYX ITepeMEHHBIX. /JIex/

8.2

Haxoxxnenue 9acTHBIX Mpou3BoAHBIX U nuddepennnanos @HII. [IponssoxHas
o Hanpasnernuto. ['paguent. /TIp/

8.3

[MpousBogHast 10 HAMpaBJIeHUO. I pagieHT QYHKUNM U €ro MPIMECHEHHE.
YacTHbIe IPOM3BOAHBIC BTOPOrO IOPsAKA sl QYHKLUUH BYX IEPEMEHHBIX.
OkcrpemyM GYHKINH ABYX TepeMeHHbIX. Hanbosbliee 1 HanMeHblee 3Ha9CHHs
(yHKIMM Ha 3aMKHYTOH obmacT. /Jlex/

8.4

[Mpon3sBogHast 10 HAMpaBJICHUO. I paaieHT QYHKIHK U €ro MPHUMCHEHHE.
YacTHbIe IPOM3BOAHBIC BTOPOrO HOPsAKA A QYHKUUH JBYX IEPEMEHHBIX.
OkcrpemMyM GYHKINH ABYX TepeMeHHbIX. Hanbosbliee 1 HanMeHblee 3HaYCHHs
(yHKIIMH Ha 3aMKHYTOH obmact. /IIp/

Pasnen 9. Muterpanshoe ucuncienne ®OIL.

9.1

ITepBooOpa3Has. HeonpeneneHHblii HHTETpa, ero cBoicTa. Tabnuia
OCHOBHBIX (hOpMyYI MHTETpupoBaHus. [IpaBiiia HHTErPUPOBAHUSL.
WnTterpupoBanue B KOHEUHOM Buze. /JIex/
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HenocpezncreenHoe unTerpupoBanue. BoruucieHue HeonpeaeaeHHOro
MHTeTpajia METOlaMH MOJICTaHOBKH ¥ 1o yacTsim. /I1p/

9.3

3amMeHa NepeMEeHHON B HEONPEIEIEHHOM HHTerpase (METO/ OJCTAaHOBKH).
HuTerpupoBanue o gactsM.PaznoxeHue qpoOHOI panroHanbHON (QYHKIINN Ha
npocteimue. HTerpupoBaHue NPOCTEHIINX PAI[HOHAIBHBIX IPOOCH.
HHTerpupoBaHue MPOM3BOIBHON palioHATBLHOMN 1pobu. /JIex/

9.4

PasnoxxeHne ApoOHON palMOHATBHON (YHKIIMH Ha MPOCTEHIIue.
WHTerpupoBanue NpoCTEHIINX pannoHaIBHEIX Apodeii. HTerpnpoBanme
IIPOM3BOIBHON paloHANbHOI npobu. /TIp/

9.5

HuTerpupoBaHye HEKOTOPBIX UPPALIMOHANBHBIX BbIpaxkeHuil. MHTEerpupoBanue
BBIP2)XCHUH, COAEpKAIMX TPUroHOMeTpryeckue GyHKiun. O030p npueMoB
nHTerpupoBanHus. /Jlex/

9.6

WHTerpupoBaHie HEKOTOPBIX HPPALMOHAIBHBIX BEIpaXKeHU. IHTerpupoBanue
BBIPAXKCHUH, COAEPIKAIIX TPUTOHOMeTprUeckre GpyHKIu. O630p MpreMoB
unterpupoanus. /I1p/

9.7

OrnpesieNieHHBIH MHTErpal, FTeOMETPUUCCKIH M (PU3UUECKUIA CMBICT, CBOMCTBA.
Teopema o cpenneM 3HaueHUH. TeopeMa 0 IPOM3BOIHOM HHTETpana C
IepeMeHHbIM BepXHUM mpenenom. @opmyna Herorona-JIeOrumIIa.

3aMeHa MepeMEeHHOI U MHTErPHPOBAHUE 0 YaCTSAM B ONPEICIICHHOM
uHTerpae.l eomeTpruuecKIe PUIIOKEHUSI OIPEIEIIEHHOr0 HHTerpana. /Jlex/

9.8

OHpe}:[eJ'IeHHBIﬁ HUHTCIpal. FCOMCTpH‘IeCKPIe MMPUIIOKCHUA ONIPEACIICHHOT'O
HHTerpaja. Berancnenne miomaneit miockux GUryp 1 00»eMoB TelI BPaIleHHSI.
Brruncnenue 1iauH Iyr MI0CKUX KPUBBIX U IUIOLIA/1€H TOBEPXHOCTH Tell
BpauieHus. HekoTopble ¢pu3nueckue NpUIOKeHHs OIPEaSICHHOIO

nnTerpana /I1p/

9.9

Hecob6cTBennrsie unHTerpainsl. /JIex/

9.10

Beruncienne HecoOCTBeHHbIX HHTerpanos. /IIp/

Pazngen 10. KomniekcHble yncia.

10.1

Aunrebpanyeckie onepanni HaJl KOMIUIEKCHBIMU YHCITaMu. 3aluch
KOMIUIEKCHBIX YHCEIl B aNre0pandeckoi, TPUrOHOMETPHYECKON 1 TT0Ka3aTeIbHOM
¢dopme. /Jlex/

10.2

KommnekcHble uncna u feiicTBus ¢ HUMU. PellleHne ypaBHEHUN BO MHOXKECTBE
KOMILIEKCHBIX 4ncen. PereHne 3a1aq mpodecCHoHaIbHOH
HanpasienHocTH. /TIp/

Paznen 11. CamocrosiTesibHas padora

IMonroroeka k nexmusm /Cp/

16

11.2

[IpubnuxeHHbIe METOBI BBIYMCICHUS ONpeaeneHHoro naterpana /Cp/

14




11.3

IoaroroBka k nmpakTudeckuM 3auatusm /Cp/

32

11.4

KonrposbHas pabora mo reme "{uddepenunansuoe u MaterpanbpHoe
ucuucienue". /Cp/

8,6

Pa3znen 12. KoHTaKTHBIE YaCchl HA ATTECTALUIO

12.1

KontponbHast padora /KA/

0,4

12.2

Bauet /KD/

0,25

Pasnen 13. O6bikHOBeHHbIe TG PepeHnnanbHbIe ypaBHeHus (J1Y).

13.1

Juddepennunanbaeie ypapHeHHs. OONIHE TOHATHS U ONPE/ICIICHAS. YPaBHCHUS
niepBoro nopsiaka. YactHoe u obmiee pemenue. 3agada Komu. YpaBHeHus ¢
pasaenstomuMucs nepeMeHHbIMA. OTHOPOIHBIE U JTMHEHHBIE YPaBHEHUS
MepBOro nopsiaka. YpaBHenus bepuymnu /JIex/

13.2

YpaBHEHUS C pa3AeNMIOMMMUCS epeMeHHbIMU. OHOpPOIHbIE
muddepeHnnanbabIe ypaBHeHH JIMHEHHbIE ypaBHEHUS IEPBOTO TOPSIIKA.
VYpasuenus bepaymnu. /TIp/
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YpaBHeHHE BBICIINX MOPAKOB. 3anada Komu. YpaBHeHUs, JOIMyCKarOIIHe
MTOHMKEHUS opsiaka. /JIex/

13.4

MeTobl OHMKEHHS TTopsIKa TuddepeHInanbHbIX ypaBHeHui. /TIp/

13.5

OnHOpOIHEIE TMHEHHbIE YpaBHEHHS N-T0 Topsinka. OOImue cBOlcTBa PEIIEHHH.
Onpenenurens Bporckoro. dynnameHTanbHas cuctema peuieHuit. CTpykrypa
obero penrennsi. OTHOPOHBIC TMHEHHBIEC YPABHEHHUS C TIOCTOSHHBIMU
koddurmenTamu. Xapakreprctiudeckoe ypapHeHne. Haxoxxaenne oomiero
pewenus. HeonHoponHble nuHeiiHble ypaBHeHUs. Meton Bapuauuu
IIPOU3BOIBHBIX MOCTOSHHBIX. Hax0xKIeHHe 4aCTHOTO pelleHNs AMsl IpaBoif 4acTu
crieraibHoro Buja. /JIex/

13.6

OnHOpOIHBIE W HEOTHOPOIHEIE IMHEHHbIe ypaBHeHuUs. /I1p/

13.7

HeonHopomHble THHEIHBIE YpaBHEHHS C MOCTOSHHBIMU K03 (HIIUEHTaMU C
IpaBoi yacThlo crienuansHoro Buna. /I1p/

13.8

CucreMsl quddepeHIHaNbHBIX YpaBHSHIH. MeToIbl HCKITIOYCHHUIT 1
XapaKTepHCTHYECKOTro ypaBHeHUs. /JIex/

Paznen 14. YUnciaoblie 1 GyHKIHMOHAIBHbIE PSIABL.

14.1

UucnoBsle psbl C MOJTOKUTEIBHBIME WieHaMu. Heo0X0auMblil mpu3HaK.
OCTaTOYHbIC MPU3HAKU CXOJUMOCTH, (cpaBHeHus, JJanambepa, Korm,
HHTETPAJIBHBIN).

3HakonepeMeHHsbIe psabl. [Ipu3nak Jleitonuna. OreHka ocTaTka
3HAKOYEPEAYIONIEToCs psAaa. AOCONIOTHAS M YCIIOBHAS CXOAMMOCTh. /JIek/

14.2

UucnoBble psabl C TONOKATEIBHBIMU YiieHaMHu. HeoOXonuMBblIii pu3Hak.
JlocTaTo4yHbIe MPU3HAKK CXOAUMOCTH, (cpaBHeHus, Jamamoepa, Korm,
MHTETpajbHbIN). 3HaKonepeMeHHbIe paabl. IIpmsnak Jlei6onuma. Onenka octaTka
3HaKo4YepeaAyouerocs psaa. AOGCONIOTHAS U YCIOBHASI CXOIUMOCTb.

Mp/

14.3

OneMeHTH! (pYHKIMOHATBHOTO aHa3a. OYHKIHOHANEHBIE PSIIBl. CXOIUMOCTb.
PaBHOMEpHas cxonumocTb. CBOMCTBA PaBHOMEPHO CXOIAIIUXCA psioB. IIpusHak
Beiiepurpacca. Crenennsle psabl. Teopema Abenst, 001acTh CXOIUMOCTH.
Paguyc cxopumoctn. [TonsiTHE 0 GECKOHEYHOMEPHBIX METPUUECKUX
npocTpaHcTBax. /JIex/

14.4

OneMeHTH! (pyHKIMOHAIBHOTO aHaIH3a. DYHKIIMOHANBHBIC PSBI. CXOIUMOCTb.
PaBHOMepHast cxonumocTb. CBOHCTBAa paBHOMEPHO CXOIAIIUXCS psiioB. [Ipu3Hak
Beiiepmtpacca. Crenennsie psasl. Teopema AbGenst, 0071aCTh CXOIUMOCTH.
Pammyc cxogumoctu. /Tlp/

14.5

Paner Tettnopa m MakiopeHa. PasnoskeHne OCHOBHBIX 3IeMEHTapHBIX (pyHKITHI

U IPUMEHEHHE UX B MPUOIMKEHHBIX BEIYUCICHUSX (3HaUeHUS (PyHKINH,
TIpeJIeIIbl, ONpPEeEIeHHbIC HHTErpaibl, Tu(depeHIIMaTbHbBIC YPABHEHHU).
[Ipumenenne psnoB Teitnmopa n MakiiopeHa. B IPHOJIMKCHHBIX BEIYHACICHHAX
(3HageHUs (YHKIUH, IPEETIB, OMpeAeIeHHbIe HHTETPaIIB, Tu(depeHnnantsHbIe
ypaBHeHusi). /JIex/

14.6

Paner Teitnopa u MaknopeHna. PaznoskeHrne OCHOBHBIX 3JIEMEHTaPHBIX
¢yaxuuit. /Tp/




14.7 IIpumenenue psnoB Teitnopa 1 MakiopeHa. B IPHOIMKCHHBIX BBIYUCICHUAX 4
(3Ha4yeHust GYHKLUIA, IPEEIIBI, ONPeICICHHBIC HHTETPaIIbL, Tiu(depeHInantbHbIe
ypasuenus). /Tlp/
14.8 Pan @ypre. Koaddurmmentsr Diinepa — @ypre. Teopema Jupuxie. Panx @ypoe 2
JUISL YETHBIX U HEUeTHBIX (yHKIUH. Paznoxenue B psa @ypbe HEepHOAUIECKIX
¢bynkuuii. [Ipakriuyeckuit rapMoHyeckuii ananus. /JIex/
14.9 Pang ®ypre. Koaddurmentsr iinepa — Oypre. Teopema Jupuxie. Pax @ypbe 4
JUIS YETHBIX ¥ HeUeTHBIX (yHKIUHA. Paznoxenue B psx @ypbe HeepHoaquIecKiux
¢ynxuuii. Perrenne 3a1aq npodeccrHoHansHOM HampaBieHHOCTH. /TIp/
Pasnen 15. CamocTosiTenbHast padoTa
15.1 TpubnmxenHoe pemenre auddepeHuanTsHBIX ypaBHeHHH. MeTon Diinepa. 2
Meton Anamca. Meron Pynre - Kyrra. /Cp/
15.2 IMonroroska k nexmusm /Cp/ 8
15.3 IoaroroBka K mpakTu4ecKuM 3aHstusim /Cp/ 32
15.4 BrimonHeHne KOHTPOIBHOI paboTh! o Teme "¢ depeHiaipHpe ypaBHSHNS H 8,6
pansr” /Cp/
Pa3znen 16. KonTarHble 4yachl Ha aTTeCTaIlUIO
16.1 KontponbsHast padora /KA/ 0,4
16.2 3ager /KD/ 0,15
Paznen 17. Teopusi BeposiTHOCTEH.
17.1 OcHoBHBIE TOHATHA U onpeneneHus. Cirydaitaeie coOsTs. Kiaccuueckoe u 2
CTaTHCTHYECKOE ONPENETICHIS BEPOSTHOCTH COOBITHS.
OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEH. DOpMyIa OITHON BEPOSTHOCTH.
BepostHocTs runiote3 (hopmyna baiieca).
/JTex/
17.2 Curyqaitabie coObTHsE. COBMECTHBIEC H HECOBMECTHBIE cOOBITHA. Kiaccmueckoe 2
orpeeneHue BEpPOATHOCTH. | eomeTpuyeckoe onpeeeHne BepOITHOCTH.
TeopeMsbl CIOKEHHUSI 1 YMHOXKEHHUS BEposiTHOCTEW. DopMysia MOTHOU
BeposiTHOCTH 1 (opmyna Bbatieca. /TIp/
17.3 Cxema ucneitanmii bepaymmu. Teopemsr Jlamaca. Teopema Ilyaccona. /Jlex/ 2
17.4 Cxema ucneitanuii bepuynnu. Teopewms! Jlannaca. Teopema Ilyaccona /Ip/ 2
17.5 Ciyuaiinble BenuuuHbl. JlUCKpeTHBIE ciydalinble BeauuuHbl. HenpepbiBHble 2
Clly4aliHble BEJIMYKHBIL. VX 4UCIIOBBIE xapakTepucTuku. PaBHoMepHOE
pacnpenenenue. HopmansHoe pacnpenenenue.OnpeeneHne noka3aTeabHOro
pacrnpeneneHust. YHucnoBble XapakTepUCTHKY [TOKA3aTENbHOT0 PacpeeseHUs.
Oynknus HagexKHOCTH . [Toka3aTeTbHBIH 3aKOH HAJEKHOCTH. /JIex/
17.6 Cryuaiinble BenuunHbl. OyHKIUA pacnpeaeneHus. JIUCKpeTHbIE ClydaliHbIe 2
BenuuuHbl. HenpepbiBHBIE CilyyaliHble BeIUUMHbL. YUCI0BBIE
xapakTtepuctuku /I1p/
17.7 Mmuoromepnsie CB. @ynkuus pacnpenenenus asymeproit CB. ITlnorHoCT 2
pacnpenenenus nsymepaoil CB. YcinoBHbIe 3aK0HBI pactpeaeneHus. MOMeHThI
nsymepHoit CB. HopmaneHslit 3axoH Ha mnockoctu. KoBapuanus u
k0d(hdurreHt koppensaiuu. Jlunelinas perpeccus. /Jlex/
17.8 MHoromepHsbie cirydaiiHble BETUYUHBL. DYHKINS pacpeaeieHNs IBYMEPHOU 2
CiTydaifHOW BelnHYnHBLYncaoBbie XapaKTEPUCTUKHU.
Mp/
17.9 IIpenenbHBIC TEOPEMbI TEOPHH BEpOSTHOCTEH. 3akoH Oonmbmux uncen. [TonsaTue 2
0 CIIy4aiHBIX IPOIECCaX U X XapaKTepucTHkax /JIex/
Pazgen 18. MaremaTnyeckas CTaTHCTHKA.
18.1 Bri6opka, cTaticTiaeckoe pactpeneneHue. [1onuron u rucrorpamMma. 2

OMnupuueckas QyHKUuUs pacnpeneneHus. [IoHsATHe TOUEUHONM CTaTUCTUYECKOM
oueHku. CpoiicTBa olleHOK. FIHTepBasbHas OLEHKA, €€ TOUHOCTD
Ha&XHOCTS. /JIex/




18.2 Bri6opka, cTaTicTHYeCcKOe pacipeaeneHue. [1onuron u ructorpamMma. 4 2
Omnupudeckas GpyHkuus pacnpeneneHus. [IoHsTHE TOUCUHON CTATHCTUYECKOM
oreHku. CBolicTBa OLICHOK. IHTepBabHas OLCHKA, €€ TOYHOCTD U
HaaéxHOCTS. /IIp/
18.3 IloHsATHE CTATUCTUYECKOM TMIIOTE3bl. I UIIOTE3BI O PABEHCTBE ABYX AMCIEPCUIL U 4 2
MaTeMaTHYECKUX OXUAAHUI HOpMAJIBHOTO paciipenenenus. [ umnoresa o Bune
pacrpenenenus, kpurepuii cornacus [Tupcona /JIex/
18.4 IIpoepka crarucTrueckux rumotes. /TIp/ 4 2
18.5 Koppensmuonnstii ananus. Beibopounstii ko3 (GUINEHT THHEHHONW KOppesIiu 4 2
1 THIIOTE3a O €r0 3HAYMMOCTH.JIMHEHHBIH perpecCHOHHBIN aHaIN3, METO
HaWMEHBIIHUX KBaapaToB. /JIex/
18.6 Koppensamuonnstii anann3. Beidopounsiii ko3 hHUIHEHT THHEHHOW KOppesIiy 4 2
Y TUTOTE3a 0 ero 3Haynmoctu. /IIp/
18.7 JluHeHHbBIN perpecCHOHHBIN aHalln3, METOJ] HAMMEHBIINX KBaapaToB.Perenne 4 2
3ama4d npodecCHoHaIbHOM HampaBieHHoCcTH. /T1p/
Paznen 19. CamocrosiTeqpHas padora
19.1 Jucnepcronnsiii anamus /Cp/ 4 16
19.2 IToaroroBka k nekiusm /Cp/ 4 8
19.3 IoxroroBka K mpakTH4eckuM 3aHATHAM /Cp/ 4 16
19.4 KonTponsHas pabora /Cp/ 4 8,6
Pa3zgen 20. KonTakTHbIC Yachl Ha ATTECTALNIO
20.1 Oksamen /KD/ 4 23
20.2 KontponbsHnast padora /KA/ 4 0,4

5. OHEHOYHBIE MATEPUAJIbI

OrneHouHbIe MaTepHaNbl A IPOBEACHUS IMPOMEXKYTOUHOH aTTecTaly 00ydaroIUXCsl IPUBECHB! B MPUIIOKEHUU K

paboueit mporpaMMe JUCIUILTAHBL.

@DopMBI ¥ BHIBI TEKYIIETO KOHTPOJIS IO AUCHUIUTHHE (MOIYIIO), BUIBI 3aaHUH, KPUTESPUH MX OIICHUBAHWUS,
pacmpenenenne 0aIoB IO BUAAM TEKYIIETO KOHTPOIIS pa3pabaThIBAIOTCS MPEHoIaBaTeNIeM JUCIUIUINHEI C YYETOM €€ CIICHIU(UKY ’

JOBOIATCA 1O CBEACHUA o6yqafomnxc;1 Ha I€pBOM y’{€6HOM 3aHATHU.

Texymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBIISICTCS MPEIoaBaTeNieM IUCIUIUINHEI (MOIYIsA) B paMKaxX KOHTaKTHOH
paboTHI 1 caMOCTOATETBHOM paboThl o0ydarommxcs. [ pUKCHPOBaHUS Pe3yIbTaTOB TEKYIIETO KOHTPOJIS MOXKET UCTIOIb30BAThCS

DUOC.
6. YAEBHO-METOJINYECKOE U HTH®OPMAITMOHHOE OBECIIEYEHUE IUCIHHUIIJIMHBI (MO YJIA)
6.1. Pexomenayemast 1uteparypa
6.1.1. OcHoBHad JIMTepaTypa
ABTOpBI, COCTaBUTEIH 3armaBue Wznarensc Omn. agpec
TBO, IO
JI1.1 |BacunseB A. A. Teopus BepoATHOCTEH ¥ MaTEeMaTHUECKas CTATUCTHKA: Mocksa: https://urait.ru/bcode/45]
YaeOHUK 1 TPaKTHKYM UIS BY30B IOpaiir,
2020
JI1.2 | Kapacera P. b. Beicmas MaTeMaTHKa: JMHEHHAs anreOpa, BEeKTOpHast OMCK : https://e.lanbook.com/bg
anreOpa, aHATMTHIECKast TEOMETPHsI, BBEJCHUE B CubA/IY,
MaTeMaTHuecKuil aHanms3, AudQepeHuanbHOe HCUUCICHUE 2019

(hyHKIIMM OJTHOM IeHCTBUTEIBHON IEpEMEHHOM: yueOHOoe
rocobue




ABTOpBI, COCTABUTEIH 3arnmaBue Wznarensc Omn. agpec
TBO, TOJ
JI1.3 | Kapacesa P. b. Beicmast MaTematuka: qudpepeHnnatbHoe HCUUCTICHAS OmMck : https://e.lanbook.com/bg
(hyHKIMH HECKOIBKUX IIEPEMEHHBIX, HHTETPAIbHOE CubAlY,
ucurcienne GyHKIUHA OJHOW AeWCTBUTEIbHON IepEMEHHOM: 2020
yueOHoe mocooue
6.1.2. Jlono/iHUTEIbHAS JTUTEPATYPa
ABTOpBI, COCTaBUTEIN 3arnaBue Wznarensc On. agpec
TBO, TOX
JI2.1 | Apxanrensckuii A. U., | COOpHUK HHIMBHUIYaIbHBIX 3aJaHAN TI0 MATEMATUKE IS CaHkT- https://e.lanbook.com/bg
Bbaxanos B. U. TEXHUYECKUX BBICHINX Y4eOHBIX 3aBeaeHuid. Yacts 1 [etepOyp
r : JIausp,
2021

6.2 Un¢opmaniuoHHble TEXHOJOTMH, HCIIOJIb3yeMble IIPH OCYIIeCTBJICHUN 00Pa30BaTeJbLHOI0 Mpouecca 1o JUCIUILIHHE
(Mony.110)

6.2.1 TlepeyeHb TMIEH3MOHHOIO U CBOOOHO PACIIPOCTPAHAEMOr0 IPOrPaMMHOI0 o0eceYeHust

6.2.1.1 | Microsoft Office 2010 Professional

6.2.2 TlepeueHb MPO(ecCHOHATBHBIX 023 JAHHBIX H HH(GOPMANHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | z7bMATH — camas mongast MaTeMaTnaeckas 0a3a JaHHBIX, OXBATLIBAIOIIAS

6.2.2.2 | matepuansl ¢ kKoHna 19 Bexa. zbMath comepxurt oxorno 4 000 000 10KyMeHTOB, U3

6.2.2.3 | 6onee 3 000 xypHasoB u 170 000 KHUT 1O MaTeMaTHKe, CTATHCTUKE, HHPOpMATHKE, a

6.2.2.4 | TaxKe MaIIMHOCTPOCHHIO, (PH3HKE, ECTECTBEHHBIM HayKaM M Jp. - zbmath.org

6.2.2.5 | O0mIepoCCHICKUI MaTeMaTHUECKIIA TopTal (MH(GOpMalMOHHASI CHCTEMA)

6.2.2.6 | - http://www.mathnet.ru/

6.2.2.7 | Mathcad- cipaBOYHHK 1O BBICIIEI MaTeMaTHKe

6.2.2.8 | -http://www.exponenta.ru/soft/Mathcad/learn/learn.asp/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

7.2 | YueOHble ayAnTOPHH ISl IPOBEICHHS 3aHATHI JICKIIMOHHOIO THIIA, YKOMIUIEKTOBaHHbIE CIICINAaIN3UPOBAaHHON MeOeIbIo
1 TEXHUYECKUMH CPEIICTBAMH OOYUCHUS: MYIBTHMEIHIHOE 000pYyIOBaHHE JUTS TIPEIOCTaBICHHS yaeOHOH nHdopmarmm
OOJBIION ayTUTOPUHN /MK 3BYKOYCHIIBAIOIIEee 000pyIOBaHNE (CTAMOHAPHOE WM IIEPEHOCHOE).

7.3 | YaeOHbIe aymuTopun TS TIPOBEICHNS 3aHATHH CEMHHAPCKOTO THIIA, TPYIIIOBBIX M MHIWBHUAYAIBHBIX KOHCYIBTAIINH,
TEKYIIEro KOHTPOJISL M TPOMEXKYTOUHOH aTTeCTallly, YKOMIIEKTOBAHHBIE CTICIIUATN3UPOBAHHON MEOEbIO 1
TEXHHYECKUMH CPEIICTBAMH OOYUYCHUSI: MYIbTUMEIHUIHOE 000PYIOBaHHE H/WITN 3BYKOYCHITHUBAIOIIEE 000pyIOBaHHE
(cTanmoHapHOE WM TIEPEHOCHOR)

7.4 | [TomerieHus AL CAMOCTOSITEIIEHOM PaOOThI, OCHALIICHHBIC KOMITBIOTEPHOH TEXHUKOH C BO3MOXXHOCTBIO TIOIKITIOYCHHS K
cetr "MHTEpHET" M 00ECTIEUEHUEM JIOCTYIIA B AJIEKTPOHHYIO WH(POPMAIIHOHHO-00pa30BaTEIILHYIO CPEly YHUBEPCUTETA.

7.5 | [TomerneHus A7t XpaHSHHS M TPOPIIIAKTHISCKOr0 00CITY>KHBAaHHS yIeOHOT0 000pYIOBaHUS




