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Kpanudukanus HHKeHep NyTeil coo0meHns

®opma 00yueHHs 3a04Has

O6mas tpynoemkocts 16 3ET

Bune koHTpOIIS Ha Kypcax:

9K3aMeHHI 1, 2
3a4eThI C OIEHKOM 1, 2

Pacnpeneﬂe}me YaCoB JUCHMIIJINHBI IO KypcaM

Kypc 1 2
Hroro
Bun 3ansatuit I PII v PIT
Jlexin 18 18 12 12 30 30
IIpaxTuyeckue 16 16 8 8 24 24

KoHT. 4. Ha aTTECT. 0,8 0,8 0,8 0,8 1,6 1,6
KoHT. 4. Ha aTTecT. B |2,6 2,6 2,6 2,6 5,2 5,2

nepuoa OC

Hroro ayn. 34 34 20 20 54 54
KonraktHas pabora 374 (374 23,4 23,4 60,8 60,8
Cam. pabora 312,2 [312,2 |182,2 (182,2 |494,4 |494,4

Uackl Ha KOHTPOJIb 104 104 104 (104 (20,8 20,8
Mroro 360 360 [216 216 576 576




1. IEJA OCBOEHUSI JUCIANIMHBI (MOJLY.Is])

1.1 ITenplo OCBOEHUS AUCLUILIMHBL SABIAETCA (OpPMUpPOBaHUE OOLIENPO(ECCHOHATPHON KOMIETEHLIUY, 3HAHUI Oa3HCHBIX
HOHATHH MAaTeMaTHKH, METOAOB, IIPHMEHSIEMBIX IIPH M3YyYCHHH €CTECTBEHHOHAYYHBIX, OOMIENPO(ecCHOHAIBHBIX,
CIEUHMANbHBIX JUCUUILIMH U B IPAKTUYECKON NESTENbHOCTH.

2. MECTO JUCHHUILIAUHBI (MOJIY.JISI) B CTPYKTYPE OGPA30OBATEJIbHOM ITPOI'PAMMBI

Huxn_(pasgemn) OIT: b1.0.10

3. KOMIETEHLIMH OBYYAIOIIEIOCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHWS AN CLMIIINHBI
(MOZY.JIsI)

OIIK-1 Cnocoben peuiaTh MHXXCHEPHBIC 3aladd B HpO(i)eCCHOHaHBHOﬁ JCATCIBbHOCTH C HMCIIOJIB30BAHUEM METOAOB C€CTCCTBCHHBLIX
HayK, MATEMaTHUICCKOI'0 aHaJIn3a U MOACIINPOBAHUA

OIIK-1.1 ITpuMeHsieT MeTObI BhICIIEH MaTeMaTHKHU JUIs PEIIEHHUS 3aa4 Ipo(eccuoHaIbHON AeSTENbHOCTU

B pe3ysbTaTe 0cBOeHHS IMCHUILINHBI (MOYJIs1) 00yUalOIIMiics J0KeH
3.13unatb:

3.1.1|0cHOBHBIE TOHATHS MATEMATHYECKOTO AHANN3A, AHATHTHYECKOH T€OMETPUH, TNHEIHHOM U BEKTOPHOI alre6phbl, TeOpHH
(hyHKIMI KOMIIJIEKCHOTO IEPEMEHHOT0, TEOPUH PAJ0B, TeOpUH AU PepeHInalbHbIX YPaBHEHUH, TEOPUU BEPOSITHOCTEH U

3.2[¥meTh:

321 HCIIOJIB30BaTh OCHOBHBIC MCTObI MATCMATHUKHU B HpO(I)eCCPIOHaJILHOﬁ JACATCIIBHOCTH,; IPUMEHATH METOAbI MATEMATHYCCKOTO
AHaJIM3a U MOACJIUPOBAHUS,; IPUMCHATE MAaTECMAaTUYCCKUEC METOAbI JJIsI pEHICHUS NPAKTUICCKHUX 3a4a4.

3.3BaageTn:

3.3.1 jMeToaMH MaTEMATHYECKOTO OTMMCAHKA (DU3MUECKUX SBJICHHH U MPOIIECCOB; METOAAMH TIOCTPOCHHS MATEMATHIECKHX
Mojienell THIIOBBIX 3a/ad.
4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOLYJIS)
Kon HanmeHoBaHue pa3/e10B H TeM /BH] 3aHATHSA/ Cemectp/ [Yacos IIpumeuanue
3aHATUSA Kypc
Pasnea 1. JInneiinas anredpa

11 Ornpenenureny, ux cBoiictBa. Meron Kpamepa perieHus CHcTeM JTHHEHHbIX 1 3
ypaBHeHui. Anrebpa matpun. O6patHast matpuna. Meron I"aycca. /Jlex/

12 MaTpuuHBI METOJ] peIIeHNs] CUCTEM JIMHEWHBIX ypaBHEHUM. Pob MaTeMaTHkKu 1 16
B IIOJITOTOBKE CHEIMAINCTOB BBICIIET0 3BEHA XKEJIE3HOAOPOKHOT'O TPAHCIIOPTA U
(hopmupoBaHuK 00IIKX U TPO(ECCHOHATBHBIX KOMIETCHIMH. PaHT MaTpuIpbl.
COBMECTHOCThH CUCTEMBI JINHEHHBIX ypaBHEeHHH, Teopema Kponekepa- Kanemn.
/Cp/

13 Brrunciienue onpenenuTenei BToporo, TpeThero nopsaaxkoB. Beraucnenue 1 3
MIHOPOB U anreOpanueckux AOTMONHEeHNH. Pemenye cucteM TMHEHHbIX
ypaBHeHH# MeTooM Kpamepa. Pemenue cucrem meronom "aycca.
Ipumenenue CJIY npu pemeHun npodeccHoHanbHbIX 3aaad. /IIp/

14 Martpuibl u nevictBus ¢ HUMH. Haxoxaenne oOpatHoit MaTpunbl. Pemene 1 17
CHCTEM JIMHEHHBIX YpaBHEHUI METOIOM 00paTHOM MaTpulsl. Berancnenue
panra marpuusl. Pemmenne cuctem metonom ["aycca. Perenue ogHOpoHBIX
cucrem. /Cp/

Pa3nen 2. BekTophas aareépa u aHaauTHYecKasi reOMeTPUS

2.1 Bextops!. JInHEeHHbIE omepaniy Hal BEKTOpaMu. basnc Ha IIOCKOCTH U B 1 2
npoctpancTe. CKasIpHOE, BEKTOPHOE U CMEIIAHHOE TIPOM3BEICHUS, HX
cBoiicTBa. [IpsiMast Ha IIOCKOCTH, TIPsIMast ¥ IIIOCKOCTH B IPOCTPAHCTBE:
CrocoOBI 3aJ1aHus], B3aMMHOE PACHONOKEHUE, YITIbI U paccTosiHus. /JIex/

2.2 JIuneiinble mpocTpancTBa. OnpeaeneHue JMHEHHOro npocTpaHcTa. Jlnneiinas 1 15
3aBHCHUMOCThH CHCTEMBI BEKTOPOB. baznc nmuHelHOro mpocTpaHcTBa, pa3ioKeHue
BEKTOpa 110 0a3ucy. n-MepHOe MPOCTPAaHCTBO. EBKINIOBEI IPOCTPaHCTBA.
TpsiMasi Ha TUIOCKOCTH, TPSIMAas U IJIOCKOCTh B TPOCTPAHCTBE: CIIOCOOBI
3alaHus], B3AUMHOE PACIIOJIOKEHNE, YIIIbl U PACCTOSIHUA. JINHUN U MOBEPXHOCTU
BTOporo nopsaka. /Cp/

2.3 CJI0’KeHHE BEKTOPOB, YMHOKSHUE BEKTOPa Ha YKCiI0. MOIyib U 1 3
HapaBJIoIIHe KOCHHYchl. CKaJSIpHOE IPOHM3BEICHIE BEKTOPOB. BekropHoe u
CMEIIaHHOE MPOU3BEICHNE BEKTOPOB. VX mpuioxenus. OCHOBHbIC 3a1a41
aHanuTHYecKoi reomerpuu. /Ip/




24

Pemienue 3a7a4 Ha TMHEHHYIO HE3aBUCUMOCTB, 6a3uc. OCHOBHBIE 331a4u
AHATITHYECKOI TeOMETPHHU Ha MIIOCKOCTH H B pocTpaHcTse. [lomsapHas cuctema
KkoopauHat. Kpusble BToporo nopsiaka. OCHOBHbIE 33/1a4U aHATUTUYECKOM
reomerpun. [IprMeHeHNe aHATUTHIECKOH T€OMETPHH TPH PEIICHAN
npodeccuoHanbHbIX 3aaad. /Cp/

17

Paznen 3. BBenenne B MaTeMaTHYECKHd aHAJIN3

31

[oustre GyHKuMH, mpeaea QyHKIHHE U TOCIeA0BaTeIbHOCTH. OCHOBHBIC
TEOPEMBI O MpeJieliaX, 3aMevaTelibHbIe Mpe/eibl. BeCKOHeYHO Maltbie U
OECKOHEYHO OOJIbLINE BEIMINHbL, SKBHBAICHTHBIC BEIMYNHbBL. HernpepsiBHOCTD
(DYHKIMU B TOUKE, HEMPEPHIBHOCTH IEMEHTAPHBIX (QyHKIMH. TOYKH pa3pbiBa U
X kiaaccudukanus. /Jlex/

3.2

TousiTre QyHKIMH, Mpeaen GYHKIMU U OCIe 0BaTenbHOCTH. OCHOBHBIE
TEOpEMBI O MpejieliaX, 3aMevarenbHble npeaensl. /Cp/

15

3.3

Onpenenenue npenena. Heonpenenennoctu Buaa 0 / 0 u 0 / 0. 3ameuarenbHbie
npezensl. DkBUBajieHTHbIe BM BenuunHbl. HenpephIBHOCTE M TOYKH pa3phIBa.
/Tp/

3.4

PerieHue pa3nuuHbIX 3a1a4: HeonpeaeiaeHHocTr Buaa 0 /0w o/ o.
3amMeuarenbHbIe peaesbl. JKBUBaICHTHbIe BM BenmuuunHbl. HenmpepbIBHOCTD U
ToukH paspsisa. /Cp/

15

Paznen 4. luddepenunannnoe ncuuciaenue pynkumii oqHoii nepemMeHHOM
(POII)

41

OrpeneneHue MPON3BOAHOI, OCHOBHBIE ITpaBHia AU (hepeHIIIPOBAHHS.
Jlupdepennman. IIpasuio Jlonurans 1is BeIUUCISHUS peesioB. MccnenoBanue
(hYHKIIMU ¢ TOMOIIBIO TPOU3BOIHBIX. /JIek/

4.2

TTpou3sBoHasE CIIOXKHOW U 00paTHOW GyHKIHH. [IpOU3BOHAS TApaMETPUIECKON U
HesBHON QyHKIUM. YpaBHEHUs KacaTeabHON 1 HopMaiu. CBoiicTBa
muddepennupyembix Gyukiuia. Teopembr Posist, Jlarpamka, Komu. ®@opmyna
Teitnopa. [Ipasuiio Jlonurans 11 BeIYUCISHUS IIpeenoB. MccnenoBanue
(hYHKIMU ¢ TIOMOIbIO IPOU3BOAHBIX. IHTEpBaIbl MOHOTOHHOCTH, SKCTPEMYMBI,
MHTEPBAJIBI BHITYKIOCTH ¥ BOTHYTOCTH, TOUKH Mepernda, aCHMIITOTHI.
IToctpoenue rpaduka pynkuun. Hanbospiee 1 HauMeHblIee 3HaueHUs QyHKIUH
Ha oTpeske. /Cp/

16

4.3

BerauciieHre Ipou3BOAHbIX U JuddepeHnnanos GyHKIMI OAHON MepeMeHHOM.
Ber4ncieHre MPOU3BOAHBIX BEICIIHX MOPsAKOB. HaxoxeHue mpenesios ¢
icrosp30BanreM npasuia Jlonurass. McciaenoBanue GyHKIM#H ¢ TOMOIIBIO
NPOM3BOIHBEIX. HaxoxxaeHne Touek IKCTpeMyMa 1 Todek nepernda. Haxox aeHue
acumnToT rpaduka ¢pyHkiun. [lonHoe uccaenoBanue GYHKIHMIT H TOCTPOCHUE
rpacguxos. /Tp/

4.4

BbIurcieHre MPOU3BOAHBIX CIIOKHBIX, HEIBHBIX U MApaMETPUIECKUX ()YHKIHH.
BrruricieHre MPOU3BOAHBIX BEICIIUX MOPSIKOB. MccnenoBanne QyHKIMIA ¢
[MOMOIIBIO MPOU3BOIHBIX. Haxox/1eHHe TOYEeK SKCTpEMyMa U TOYEK Meperuoa.
Haxoxnenne acumnrot rpaduka pyHkuuu. [TomHoe uccnenoBanue GyHKIUN 1
nocrpoenue rpadukos. /Cp/

23

Pasnea 5. lnddepennnaibHoe ncHUCIeHHE PYHKIMI HECKOJIBKUX
nepemennbix (PHII)

51

YacTHble IPOU3BOIHEIC, TOIHBIH AndepeHIma, reoMeTpUISCKUI CMBICIT
JACTHBIX IPOU3BOIHBIX U MOJHOTO AnddepeHrana, KacaTeabHas INOCKOCTh U
HOpMaJb K HOBepXHOCTH. /JIex/

52

(OCHOBHBIC ITOHATHUSA: 00/1aCTh OIPENEIICHUS, IMHUU YPOBHS, IIpeel,
HenpepbIBHOCTL. CKaIIPHOE U BEKTOPHOE MO0, JIMHUM 1 TOBEPXHOCTH YPOBHS,
BeKTOpHbIE TuHUU. ['paguent. IIpons3BoaHas Cl0XKHON QyHKIUH,
MHBapUaHTHOCTH (GopMbl epBoro nuddepennunana. YacTHele TPOU3BOAHBIE U
i hepeHnrabl Beicnx nopsakos. @opmyna Telnopa. [IpubmmkeHHbBIE
BeIYrcIIeHNs. HeoOXoIuMble 1 JOCTaTOYHBIE YCIOBUS SKCTpeMyMa (GyHKIUH
MHOTHX ITepEMEHHBIX. Y CIOBHBIH 3kcTpeMyM. Hanbomblnee 1 HauMeHb1Iee
3HaueHUe QyHKIUM B 3aMKHYTOIl obuactu. /Cp/

12

53

HaxosxeHne yacTHBIX MTPOU3BOIHBIX U nuddepennuanos OHII. /TIp/

54

ITpou3sBoHast Mo HanpasieHuo. ['pamuenT. 3aaun Ha HauOoblee U
HanMeHbluee 3HayeHue /Cp/

12

Pa3znen 6. UuterpaiabHoe ucuuciaenune @OII




6.1

[lepBooOpa3Has. HeonpeneneHHblit MHTErpai u ero cBorcTea. Tadmuia
mHTerpanoB. OCHOBHEBIC IPHEMbl HHTETPHPOBAHUS: TOJBEICHUE IO 3HAK
muQdepeHinana, MHTETPUPOBAHUE 110 YACTSM, 3aMEHA NIEPEMEHHOIA.
OnpeereHHbI UHTErpa | ero CBoicTBa. [ eOMeTpUIECKHE MPHITOKEHUS
OIIPEeICIICHHOTO HHTErpajia: IIONIA/b IIOCKOH (DUTYPHI B IEKAPTOBBIX
KoopauHarax. /Jlex/

6.2

Anrebpandeckue orepanuy HaJl KOMIUIGKCHBIMHU YUCJIaMH. 3aIiCh KOMITJIEKCHBIX
YHCes B areOpanveckoi, TPHrOHOMETPUIECKO# U MoKa3aTeabHO# Gopme.
I'eomeTpruecKre NPUIIOKEHHS ONIPEISNICHHOTO HHTErpalia; IJI0LIa (b IJIOCKON
(UryphI B 1€KapTOBBIX M HOJSIPHBIX KOOPAWHATAX, IJIMHA JYTU KPUBOH, 00beM
Tea BpalleHHs, TUIONalb IIOBEPXHOCTH BpateHus. [Ipuioxkenue onpeneneHHOro
MHTETpaNla K PEIICHHIO Pa3INYHBIX PO ecCHOHANbHBIX 3a/1a4. HecoOcTBeHHBIE
MHTErpaJIbl: HHTErpall 10 OECKOHEYHOMY NPOMEKYTKY, HHTErpal OT
HeorpaHnYeHHoH ¢yHKImu. [Ipu3HaKKM CXOANMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
/Cp/

20

6.3

HemnocpencTBeHHOE HHTErpUpOBaHUe N0 Gopmynam. Beraucnenue
[epBOOOPA3HBIX C IOMOIIBIO 3aMEHBI IEPEMEHHBIX U 110 YacTsM. MHTerpaisl,
coJiepKalle KBaApaTHbIN TpexXwieH. PaninoHanbHbie apoou. ['eoMmeTpuyeckue
[PUJIOKEHHS ONPE/IeICHHOI0 HHTerpalia. BelunucieHue reoMeTpuyecKux,
MeXaHUUECKHX ¥ (HU3NUECKUX BEHMYHH C IOMOIIBIO HHTETPATEHOTO HCUUCICHHS
pu pelieHny npodeccHoHanbHbIX 3a1au. /Ilp/

6.4

KoMIIIeKCHBIC YHCIIa ¥ ACHCTBUS ¢ HUMU. PeleHue 3a1a4n 1U1sl HaX 03K ICHUS
[IOJIHOTO COIPOTUBIICHHUS DICKTPUUECKOM LETTH IEPEMEHHOI0 TOKa ¢ HOMOIIBIO
KOMIIIEKCHBIX uucell. THTerpupoBaHne HEKOTOPBIX HPPALOHAIBHBIX H
TpUroHoMeTpuueckux GyHkuuil. OnpeneneHHble 1 HeCOOCTBEHHbIE HHTETPAJIbL.
T'eoMeTpHYECKHe IPUIIOKCHHUS ONPEICICHHOTO HHTErpaja. Brrunciaenue
reOMETPUUECKHX, MEXaHUYECKUX U (PH3NYECKHUX BEIHYNH C IIOMOIIBIO
MHTErpaJIbHOIO UCUKCIIEHUS IPH PelIeHUH podeccuoHaNIbHbIX 3a1a4. /Cp/

20

Pasnes 7. UnterpaasHoe ncunciaenue @HIT

7.1

TTonstie 00 MHTErpase no Mepe. JIBOWHON HHTETpa: ONpeeeHUe, CBOHCTBA.
/JTex/

7.2

BerducieHne JBOMHOTO HHTErpaia B IeKapTOBBIX KOOPAWHATAX CBEACHUEM K
[IOBTOPHOMY MHTErpaily. 3aMeHa IepPEeMEHHBIX B IBOMHOM HHTErpale.
BerdncieHne JBOMHOTO HHTErpaia B MOJSIPHBIX KOOpAUHATAX. [IprIoKeHusI
IBOIHOTO MHTerpana. PelreHue pa3nuuHbIX NpodecCHOHANBHBIX 3a/1ay;
OIpe/Ie/ICHHEe METOIOB U CIIOCOO0B MX PEILCHUST; OLIEHKA HX 3()(EKTHBHOCTH U
kayectBa. /Cp/

11

7.3

BerancneHre JBOMHBIX HHTETPANIOB B ICKAPTOBBIX U ITOIAPHBIX KOOPAWHATAX.
3MeHeHue opsiika HHTETPUPOBaHUs B IBOHHOM uHTterpaie. /IIp/

7.4

BerauciaeHue IlBOPIHbIX HHTCTPAJIOB B IC€KAPTOBBIX U MOJISIPHBIX KOOpAWHATAaX.
Vi3MeHeHHe Hopsiika HHTEPUPOBAHHUS B IBOWHOM HHTerpaie. [Ipunoxenus
TBOMHBIX HHTETIPAJIOB [IPU pelIeHHH NpodeccHoHaNbHbIX 3a1ad. /Cp/

12

Pa3nea 8. O6bikHOBeHHbIE TU(PepeHHATIbLHBIE ypaBHeHHs ([Y)

8.1

OcHoBHbIE MTOHATHS. 1Y TIepBOro NopsiJika, HHTETpUpyeMbIe B KBaJpaTypax:
YPaBHEHHUS C pa3ieNAOLMMUCS IEPEMEHHBIMY, OJJHOPO/IHBIE YPABHEHMUS,
nmuHelHbIe ypaBHeHH. JInHelHbIe 1Y n-ro mopsjika: CBOMCTBA peIIeHU
0THOPOJHBIX U HEOAHOPOAHBIX YPaBHEHUH, CTPYKTypa obmero pemenus. /JIex/

8.2

JIY nepBoro nopsjaka: ypaBHeHUs bepHyIuiu, ypaBHEHUS B IIOJIHBIX
middepennmanax. IlpuMenenre 0ObIKHOBEHHBIX T} depeHnnanbHbIX
YpaBHEHHI! IPH PeIIeHIHN MPO(ECCHOHANBHBIX 3aa4. Y paBHEHUS, JOITyCKaIOIINe
MOHIKEHHE Topsaka. OnpeneneHus KOJIMUecTBa JICKTPOIHEPTHH, 3aTPaueHHON
Ha TATY T0€3/10B, B 3aBHCHMOCTH OT IUIaHA U MPOQHUISA MyTH MTOCPEICTBOM
pelieHns 0ObIKHOBEHHBIX TuddepeHunansHeIX ypaBHeHul. JInneiinsle

G epeHIanbHbIe YPaBHEHHS C IIOCTOSHHBIME Kod(dunuenTamu. Metox
BapHalLlH IOCTOSHHBIX, YACTHOE PEIICHHE HEOJHOPOIHOTO YPAaBHEHHUS € IPaBOH
yacThio crenuanpbHoro Buaa. Hopmanbuele cuctemsl Y. MeToJ UCKIIIOUEHHUS.
/Cp/

15

8.3

JIuHeliHbie OJHOPOJAHBIC Z[Y Nn-0ro 1mnopsaka ¢ NOCTOAHHbIMHU KOB(b(l)I/IHI/IeHTaMI/I.

/Mp/




8.4

Pemenne /[Y BbICIIMX MOPSIAKOB, AOMYCKAIOMINX TOHKEHHUE TOPSIKA.
Pemenue TMHEHHBIX HEOAHOPOIHBIX Y ¢ MOCTOAHHBIMU KO3 PULUESHTAMH CO
CIeIaTbHOM MPaBol 4acThi0. MeToa Bapuaruu Mponu3BOIBHBIX

ocTossHHbIX. PemieHre HopManbHbIx cucteMsl JIY. Boruncnenue paboTsl,
COOTBETCTBYIOLIEH CMEIEHHUIO MTOPIIHS, COAEPIKAIIETOCs BHYTPH LIIIHHAPA
Hacoca, npu nomoru Y. /Cp/

16

Paznen 9. CamocTosiTesibHas padoTa

9.1

TToaroroBka K JIEKIASIM /Cp/

9.2

KonrponbHas pabora /Cp/

17,2

9.3

TTonroToBka K npakTHYecKuM 3aHsaTusM /Cp/

16

9.4

CaMOCTOSTENbHOE H3YYeHHE TEOPETHYECKOTO MaTepHaa

1. IToBepXHOCTH BTOPOTO MOPSIKA: ILTHIICOHU, THIIEPOOIONIBI, TapabOIOHIb,
[MJTHHIPUIECKIe TIOBEPXHOCTH, KOHYC.

2. CBoiicTBa rpauKoB (HyHKITUH.

3. AnreOpanyeckas Kiaaccupukamnus GyHKITHIA.

4. JIuneapusarys QyHKINH.

5. ®opmyna Teiinopa a1 YUCI0BOI QYHKIIMH HECKOJIBKUX NIepeMeHHBIX. /Cp/

18

Paznen 10. KoHTaKTHBIE Yachl HA ATTECTALMIO

10.1

KonrponbHas padota /KA/

0,8

10.2

Bauer /KD/

0,25

10.3

KoHTaKkTHBIE Yachl Ha aTTECTALUIO B [IEPUO]] SK3aMEHAIIMOHHBIX ceccuid /KD/

2,35

Paznen 11. UncinoBbie 1 QyHKIHOHAJIbHBIC PSAABI

111

OCHOBHBIE OTIpE/ICICHUS, HEOOXOIUMBIH MMPU3HAK CXOIUMOCTH psilia.
JlocTaTo4HbIE MPH3HAKK CXOMMOCTH YHCIIOBBIX PSIOB C MOJOKUTEIbHBIMU
wieHaMu. 3HaKOIepeMEHHBIE Psifibl, a0COIOTHASL M YCIOBHAS CXOAUMOCTS. /JIek/

11.2

3HaKOUepeayIOImHecs psabl, npu3Hak Jleitoanma. O6macTs CXOAUMOCTH
(hyHKIIMOHAJIBHOTO paaa. PaBHOMepHas cxoquMocTh, AU depeHIupoBaHue U
MHTErPUPOBAHUE PABHOMEPHO CXOAAUXCS psiaoB. CTENeHHbIE PSAAbL: HHTEPBAT
CXOIUMOCTH, paauyc cxoaumocTy. Psan Telinopa. Pasnoxenne HEKOTOPBIX
QIeMeHTapHBIX QyHKIWiT B psg MakmopeHa. [IpnGimKkeHHbIC BEIYUCTCHHS TIPH
[IOMOIIY CTETICHHBIX PAA0B. [IpMeHe e CTeNEeHHBIX PSIOB I IPHOIKEHHOTO
perrenus nuddepeHnanbHBIX ypaBHeHUH. Tpuronomerpudeckue psaasl. OneHka
PE3YJILTaTOB TECTOBOTO AKCIIEpUMEHTa 3((GEKTUBHOCTH PabOThHI MEXaHU3MOB U
000pyI0BaHHUS JKEIE3HOJOPOKHOTO TPAHCHIOPTA IO CPEACTBAM OLPEAEICHUS
CXOIMMOCTH YHCJIOBOTO psifa no npusHaky Jlamam6epa. /Cp/

21

11.3

Uucnossle pssl. JlocTaTouHbIe IPU3HAKK CXOIUMOCTH: pu3Hak Jlanambepa u
panukanbHbIi npusHak Komu. MaTerpanbubiii npusHak Komm. [IpusHaku
cpaBHeHHs. 3HaKonepeMeHHble psaabl. [Ipusnak Jlelonuna. /Ilp/

114

'YcnoBHas 1 aOCOMOTHAS CXOAUMOCTH. OYHKINOHAIBHBIE U CTEIICHHbIE PSIbL.

Pannyc cxomumoctu. Pa3noxenne GpyHkuuit B psapl Teftopa u Makiopena.

Brruncienne GyHKIUM € 3aJaHHON TOYHOCTBIO. BhIUnCIeHIEe HHTETPaIOB C

rmomonibio paaoB. Pemenne 1Y ¢ noMmombto psnos. [IpuMenenne psaaos npu
eleHuH npodeccHoHanbHbIX 3aaad. /Cp/

21

Paznen 12. Teopusi BeposiTHOCTEIH

12.1

AunreOpa coObituii. Knmaccuueckoe onpeaenenne BepostHocTu. Teopema o
BEPOSITHOCTU CYMMBbI COOBITHI. DOpMYIIBI TTOJIHOM BeposiTHOCTH U baiieca.
Teopema 0 BEpOATHOCTH MPOU3BEICHHS COOBITHH. 3aKOH pacTpe/ieeHUs
(pyHKLUS pacnpeeneHus, s pacnpenenaeHus], IIOTHOCTh PACIPENeIeHuUs ).

Uucnossie xapakrepuctuku CB . /Jlex/




12.2

TTpocTpaHCTBO AMEeMEHTapHBIX cOOBITHIT. Anredpa coObiTuii. Kimaccuueckoe
OIpe/ieieHHE BEPOSTHOCTH. TeopeMa 0 BEPOSTHOCTH CyMMBI COOBITHIA. Y CIIOBHbIE
BeposTHOCTH. DOpMyIBl OTHON BepositHocTH U baiteca. Teopema o BeposITHOCTH
npousBeieHus coObITUH. IToHATHE NOCIEI0BATEIBHOCTH HE3aBUCUMBIX
ncnpiTaHuil. Cxema bepHynnu u monnHoMuanbpHast cxema. [Ipenensabie TeopeMbl
ITyaccona u MyaBpa-Jlamnaca. CiydaiiHble BEJIMUUHBI (JUCKPETHBIE U
HenpepbIBHBIE). 3aK0oH pacnpeneneHus (GpyHKUu pacupeneneHus, psg
pacnpeeneHus, INOTHOCTh pacnpeneneHus). Yucnosele xapakTepuctuku CB
(MaTeMaTH4eCcKoe OKHIaHUE U TUCIEPCHs CIydaiHON BeTHINHBI, MOMEHTHI,
MoJa, MeinaHa. Penenne KoOMOMHATOPHBIX 3a/1a4 IIPU OpraHU3alul TEXHUYECKON
PKCILTyaTallny MAIlFH 1 000pYI0BaHMS Ha JKEJE3HOIOPOXKHOM TPaHCIIOPTE.
TIpumepsl pacnpeneneHuil: paBHOMepHOe, OMHOMuanbHoe U Ap. HopManbsHoe
pacripeqiesieHle 1 ero cBoiicTBa. 3akoH Oonbinux uncell. Teopema UeOrliiena.
IIpenenbHble TeopeMbl. CirydaiiHble BEKTOPBI. 3aKOH paclpesieieHus. Y CIOBHbBIE
pacnpenieneHus crydaiHbIX BenndrH. KoBapuarms, KodhGHUINEHT KOPPEeALHH.
/Cp/

25

12.3

D1eMeHTB! KOMOMHATOpUKU. Anredpa coObiTuil. @opMyiia OIHONH BEPOSTHOCTH.
dopmyna Baiieca. Ciyuaiinbie Benmuunbl (CB), 3aKOHBI MX pacrpeIeieHus.
Xapaxrepuctuku CB. /TIp/

124

PaBHOMEpHOE 1 TIOKa3aTesbHOe pacipeneneHus. HopmanbsHOe pacipeneneHue.
TIpenenbHbIE TEOPEMBI TEOPUH BeposiTHOCTeH. MHoromepHbie CB, dyHKIws
pacnupenenenus nsymeproit CB. IlmoTHOCTE pactpenenenus nsymepnoii CB.
'YcioBHbIE 3aKOHBI pacipeaenenus. Jluneiinas perpeccus. Pemenue 3a1au Ha
Hax0)KJIeHUE BEPOSTHOCTH COOBITHS PU N3YYSHUH U TUIAHUPOBAHUH
TEXHOJIOTHYECKOTO IUKJIA SKCIUTyaTal[d MaIluH U 000PYI0BaHHS
PKEJIe3HOJOPOKHOTO TpaHcnopTa. OnpeieNieHne CpeaHeKBaIpaTHIHON CKOPOCTH
U1l pacyeTa BeJIMYHHbI BO3BBILICHUS] HAPY)KHOTO perbea. /Cp/

29

Pasnen 13. MatemaTHuecKkasi CTATHCTHKA

131

BapualnnoHHbIH psi, THCTOrpaMMa U IOJIMIOH YacTOT. DMIUpHUecKas QyHKIU
pacnpenenenus. BeibopouHoe cpenHee, BEIOOpOUYHas uctiepcHs. ToueuHble u
MHTEpBaJIbHbBIE OLICHKU. PerpeccoHHBI aHanu3 B TapHOM JIMHEHHOMN
3aBucuMocTd. KoppensiuonHslii aHan3 B MapHOI TMHEHHON 3aBUCUMOCTH.
JIeMEeHTH MHO)KECTBEHHOT'O KOPPEISIIHOHHO-PErPECCHOHHOT0 aHanus. /JIex/

13.2

TTocTpoeHue noBEPUTEIBbHBIX MHTEPBaANOB. [IpuMeHeHne MaTeMaTHYECKOU
CTATHCTHUKH IIPHU PEIICHIH NPOo(ecCHOHANBHBIX 3a1ad. CTaTuCTHYeCKHe
rurnotesbl. [IpoBepka runoTes3sl 0 HOPMaJIbHOM PACIpPEAEICHUH FeHEPaIbHOM
COBOKYIHOCTH 110 Kpurepuro ITupcona. IIpoBepka cTaTUCTUYECKHX THIIOTES O
apaMeTpax paclpeeleHns: TeHepabHOM COBOKYIHOCTH. DyHKIMOHAIbHAS,
CTOXacTHUecKas M KOPPeIIHOHHAs 3aBHCHMOCTH. Onpernenerne GopMBI MapHOi
KOppeJILMOHHOIT 3aBucumMocTH. /Cp/

27

13.3

Be10opounblii Mmetoa. [TocTpoeHue MONUIrOHOB YacTOT M THCTOrpaMMbl. UHCIIOBbIe

XapaKTepUCTUKU BbIOOpKH. ToueuHble M HHTEPBAIbHbIE OLIEHKU N1apaMeTPOB

pacripe/ieNieHust HOpMallbHO pactipeseneHHoil CB. DieMeHTbl KOppesHOHHO-
erpeccroHHoro anaiusa. /Ilp/

13.4

IIpoBepka TUIOTE3bl 0 HOPMAJIBLHOM pacIpeIeICHHN IeHePATbHON COBOKYITHOCTH
o kputepuio [Tupcona. [IpoBepka CTATHCTHYECKUX THITOTE3 O MapamMeTpax
pacrpee/icHUs TeHepaabHOI COBOKYNHOCTH. IIpoBeeHIEe KOPPEISILIHOHHO-
perpeccronHoro aHanmsa. /Cp/

28

Pa3nen 14. CamocTosiTesibHasi padoTa

141

KonTponbnas padota /Cp/

17,2

14.2

IMoxaroroska k sexiusm /Cp/

14.3

TToaroToBka K nmpakTHyeckuM 3ansTusm /Cp/

Paznen 15. KoHTakTHBIE Yachl HA aTTECTAIHIO

15.1

KoHTaKkTHBIE Yachl Ha aTTECTALIMIO B IIEPUO]] IK3aMEHAIIMOHHBIX ceccuii /KD/

2,35

15.2

Bauer /KD/

0,25

15.3

KonrponbHas pabota /KA/

0.8

5. OHEHOYHBIE MATEPHAJIbI




OICHOYHBIC MaTePHAJIbI IS IPOBEACHUS IPOMEKYTOYHOM aTTecTanu 00yJaroIuXcs MPUBEACHBI B IPUJIOKECHUU K padoueit
poTrpaMMe JAHUCIHUILIHHEI.

DOpMBI ¥ BUJIBI TEKYIETO KOHTPOJISI [0 AUCIUTUIMHE (MOJYITI0), BU/IBI 331aHUI, KPUTEPHUU HX OLICHUBAHHMS, pacpe/ieiCHIe
0aJIIOB 110 BUJaM TEKYIIET0 KOHTPOJIS Pa3padaThiBAIOTCS MPEMOoIaBaTeNieM JUCHHUIUIUHBI C YIETOM €€ CreU(UKU U TOBOASATCS
10 CBeICHUS 00YJaIOMINXCS Ha TIEPBOM yIeOHOM 3aHSATHH.

Tekyluii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISICTCS MPENOaBaTeeM AUCHUIUTUHBI (MO IS ), KaK MIPABUIIO IIyTeM IIPOBEPKU
[MICEMEHHBIX Pa0OT, MPEIYCMOTPEHHBIX PA00YNMH POrpaMMaMHK AUCIMIUINH B pAMKaX KOHTAKTHOM paboThI 1
CaMOCTOSATENFHON pabOTHI 00YJIAIOLTIXCSI.

6. YYUEBHO-METOAUYECKOE U HH®OPMAIIMOHHOE OBECHEYEHUE JUCHUIIJIMHBI (MOY JIS)

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHas aUTepaTypa

/ABTOPBI, COCTaBUTEIHN 3arnaBue Uznatensc On. agpec
TBO. TOX
JI1.1 |Kapacesa P. b. Bhicinas MaTeMaTHKa: JIHHEHHAS anrebpa, OMmCK : https://e. lanbook.
BEKTOpHAsA areOpa, aHaIUTHYEeCKast TeOMETPHS, CubAJIN, |com/book/149522
BBEJIEHHE B MAaTEMATHIECKHAM aHAIIN3, 2019

i hepeHnanbHOe HcUncieHne QYHKIHHA OHON
eI CTBUTENIBHOM MEPEMEHHOM: ydeOHOoe mocobue

JI1.2  [Kapacesa P. b. Bericiias MaTemartuka: audepeHnyuansHoe OMCK : https://eTanbook.com/book/149557
HcunciieHre GyHKIUH HECKOJBKHX epeMeHHblX, |CHOAJIN,
MHTErpaJIbHOE UCUKCIEHHE (QYHKIUHU OJTHOM 2020

IIEHCTBUTEIIHLHOM MEpeMEeHHOM: ydeOHoe mocodue

JI1.3 [BacuibeB A. A. Teopust BEpOSATHOCTEH U MaTeMaTHYECKast Mocksa:  |https://urait.ru/bcode/453255
CTaTUCTHKA: Y 4YeOHUK U MPAKTUKYM JIJISI By30B [Opaiir,
2020
6.1.2. lonotHUTeIbHASA JTUTEPATYpa
/ABTOPBI, COCTaBUTEIN 3arnaBue Uznartensc On. agpec
TBO. I'OJL
JI2.1 |Apxanrensckuii A.  |COOpHHMK HHIWBHAYAIBHBIX 3aaHHM 11O CaHKT- https://eJanbook.com/book/168578
., baxanos B. U. MaTeMaTHKe J1s1 TEXHHYEeCKUX BhlcnxX yueOHbix  ([letepOypr :
3aBenenuii. Yacts 1 JIans, 2021

6.2 UnopManmoHHbIe TEXHOJIOTHH, UCTIOJIb3yeMbIe NPH OCYIIECTBJIEHHH 00Pa30BaTeJILHOTO MPOIecca MO JUCHHUILIHHE
(Mony.Jio)

6.2.1 IlepeyeHb TNIEH3HOHHOTO M CBOOOIHO PACIIPOCTPAHSIEMOr0 MPOrPaMMHOI0 00ecneyeHust

6.2.1. |Ubuntu

6.2.2 TlepeueHb npogeccHOHAIbHBIX 023 JAHHBIX H HH(POPMALUOHHBIX CIIPABOYHBIX CHCTEM

6.2.2. TTpodeccronanbubie 06a3bl qanHbIX: bBMATH - Matematudeckas 0a3a naHHbIX - zbmath.org; OGiiepoccuiickuit
1 MaTemMaTHYeCcKuit mopran (nHdopmalronHas ciucteMa) - http://www.mathnet.ru/; Mathcad- cpaBounuk 1o BbICIIIEi
Mmatematrke -http://www.exponenta.ru/soft/Mathcad/learn/learn.asp/. UupopMamoHHble CIpaBOYHbIE CHCTEMBI:
MudopmanronHo-mpaBoBoii moptan ['apant http://www.garant.ru; MuadopmanmonHo crpaBovHast cucrema KoHcynbTaHT
riroc http://www.consultant.ru

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOJY JIsT)

7.

=

quGHLIC AYJUTOPUH IJIA IPOBECACHUSA 3aHATHI JICKOHUOHHOT'O THIIA, YKOMIUICKTOBAHHBIC Cl'IeL[I/IaJ'[I/I?:I/IpOBaHHOﬁ MC6CHL}O n
TEXHHYECKUMHU CPEICTBAMHU 00YUYESHUS: MYIbTHMEIUIHOE 000pYAOBaHUE ISl IPENOCTABICHHS YIeOHO! HH(pOPMAIIUU
0OJBLION ayIUTOPHUU H/UJIH 3BYKOYCHITHBaOIee 000pyI0BaHKE (CTAIIMOHAPHOE WM IEPEHOCHOE). YueOHbIE ayIuTOPHU
TUTSL TPOBEJICHYSI 3aHATUI CEMUHAPCKOTO TUTIA, TPYIIOBBIX ¥ HHIUBHAYaJIbHBIX KOHCYJIBTAIMH, TEKYILIETO KOHTPOJIS 1
l'[pOMe)KyTO‘{HOﬁ aTTeCTAalluH, YKOMIIJICKTOBAHHBIC CHCL[I/IaJ'[I/I?)I/IpOBaHHOI‘/’I MC6CHB}O 1 TEXHUYCCKUMU CPEACTBAMU
00y4eHHs: MyIbTUMEIUIHHOE 000pYIOBaHHE H/WITH 3BYKOYCHIIUBAIOIIee 000pyA0BaHHE (CTAMOHAPHOE HIIH IIEPEHOCHOR).
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