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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS
KOMITETCHIIMH KOMIIETCHITUHT

1. YK-1 VK-1.1 Bemonuser 3HAHHA: 3HACT MEXaHNU3Mbl 1 METOINKH IIOMCKA,

Cnocoben ITOMCK HEOOXOMMMOM JIJIsl |aHaIKM3a U CUHTEe3a HH(GOpMaIUK, BKIIOYAIOIINe

OCYIIECTBIIATh  |pEIICHUS TIOCTABIEHHON |CUCTEMHBII MOAX0 B 001acTH 00pa30BaHuUs

IIOMCK, 3aga4un I/IH(l)OpMaLII/II/I, e€ |YMeHHus: YMCCT aHAJIM3UPOBATh U BBIACIISITD 0a3oBbIe

KPUTHYECKHIA KPUTUYECKUI aHAIIN3, COCTABJISIOLIME TTOCTaBICHHBIX 33/1a4 OCYIIECTBIATh

aHAJIN3 U CUHTE3 |00001eHE U HAaBBIKM: BJIQJICET METOJAMU METOIAMU

uHOpMaMU, |OpEeACTaBICHHE Ha YCTaHOBJICHUS! TPUYUHHO-CJICICTBEHHBIX CBSI3EH U

IIPUMCHATH OCHOBE 3HaHHUHU OIIPCACIICHU Hau0oJsee 3HAUUMBIX Cpean HUX B

CHUCTEMHBIN €CTECTBEHHO-HAaYYHBIX pEIICHNH TIOCTABJICHHBIX 3a/a4

MOAXO0M 151 JUCUHUIUIH U

peteHus COBPEMEHHBIX

MOCTaBIEHHBIX |MH(POPMAIIMOHHBIX

3a71a4 TEXHOJIOTHI
YK-1.2 3HAHUA: 3HACT METOJAMKHU II0OCTAHOBKHU LIEIU U
CucremaTuzupyer CIOCOOBI €€ IOCTHKEHUS, HAyYHOE MPEICTABIICHUE O
00HApPYKEHHYIO pe3ynbTaTax 00padoTku nHPOpMaIUU
UH(pOPMAILIHIO, YMEHHsI: YMEET HAXOAUTh U KPUTHUECKU

MOJTyYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUH C
TpeOOBaHUSIMU U
YCIIOBUSIMU 3371291

aHATM3UPOBATH HHPOPMAIINIO, HEOOXOAUMYIO IS
peleHns TOCTaBJICHHOM 3a/1auu

HABBIKHU: BJaJIeeT MEXaHU3MAMHU MTOMCKA
nH(opMaIuu, B TOM YUCIie C MPUMEHEHUE
COBpPEMEHHBIX UH(OPMAITMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI

VYK-1.3 Beibupaer
ONTUMAJIbHBIA BapUAHT
pelieHus 3a1a4u,
apryMeHTHpYs CBOH
BBIOOD

3HAHUSI: 3HAeT UCTOYHUKHU UHOpMaLu, TpeOyeMon
JUISL pEIIEHUs TOCTAaBJIEHHON 3a/1a4uu

YMeHHSI: YMEET UCIOIb30BATh PA3JINYHbIE THIIbI
MTOMCKOBBIX 3alIPOCOB, pacCMaTpPUBaTh X
BO3MO>KHBIE JIOCTOMHCTBA ¥ HEIOCTATKH

HaBBIKH: BIIAJICET CIIOCOOHOCTHIO MOUCKA
UH(OPMAaLIKK 7S peIlIeHHs] TOCTABICHHOM 3ajauu 110
pa3IMYHbBIM THUIIAM 3alIPOCOB

VYK-1.4 PazpabatbiBaeT
BapUaHTHI PEIICHUS
po0JIEMHON cUTYyalllH
Ha OCHOBE CHCTEMHOI'0
nmoaxoJaa U KpUTHYECKOTO
aHaJn3a JI0CTYIHBIX
HNCTOYHUKOB

3HAHMS: 3HAET BO3MOYKHBIE BAPUAHTHI PEIICHUS
THUNHWYHBIX 3a7a4

YMeHHsI: yMeeT 000CHOBBIBATh BApUAHTHI PELICHUI
ITOCTaBJIEHHBIX 3a/1a4

HABBIKH: BJIAJI€ET CIOCOOHOCTBIO MpeAIaraTh
BAPUAHTHI PEIIECHUS [TOCTAaBICHHOM 3aa4H
HEJOCTaTKU




VYK-1.5 ®opmynupyeT 1 |3HAHHS: 3HAET OCHOBHBIE pa3inyuus Mexay GakTamu,
apryMEHTHPYET BBIBOABI |MHEHUSIMHU, MHTEPIPETALMSIMU U OLIEHKaMU

¥l CY’KJICHHUS, B TOM YHUCJIe |YMEHHsi: yMeeT (JOPMHUPOBATh COOCTBEHHOE MHEHHUE
C IPMMEHEHUEM 0 (hakTax, MHEHHUSX, MHTEPIPETALUAX U OLIEHKAX
dunocodckoro uH(popManuu

IOHATUHHOrO annapara |HABBIKH: BIAJEET CHOCOOHOCTBIO (POPMHUPOBATE U
apryMEeHTHPOBATh CBOU BBIBOJIbI U TOUKY 3PEHUS

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

Hucuurnnuna oTHOcUTCA K 00s3aTenbHor yactu OITOIL.

JucuunrHza siBisercst 00s13aTeaIbHON

Hns  npomomkeHuss  (GopMUpOBaHMS — 3asBICHHBIX  KOMIICTCHLIMH  HEOOXOAMMBI  3HAHHS
npeuecTByomux nucuuminy: Madopmanuonnsie texuomnoruu (YK-1)

W3yyaemass IUCUUIUIMHA SIBJISIETCS OCHOBOM MJI MPOJOJDKEHHS (OPMUPOBAHHUS YKa3aHHBIX
KOMIETCHIMH B  clenylomux aucudmmHax: Wuadopmanmonnsie  Texnomorun  (YK-1),
TexHoyorMUeCKOe TNPEANPUHUMATEILCTBO M ylpaBieHue mnpoektamu B MY (YK-1);
roCcyJapCTBEHHONM uTOroBoi arrectauuu B  Qopme: IloaroroBka k crade W cpaya
rocyaapctBeHHOro sk3amena (YK-1)

Pazzen 3. OLIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI' A

I[JISI q)OpMHpOBaHI/ISI 3asaBJICHHBIX KOMHGTCHHI/II;'I HCITOJIB3YIOTCA MCETOHOJOTMYCCKUC TCXHOJIOIUH,
peaIn3yromue ﬂeHTeHBHOCTHLIﬁ, J'II/I‘IHOCTHO'OpI/IeHTHpOBaHHLIﬁ, HpaKTHKO'OpHCHTHPOBaHHBIﬁ
IIOAXOJHI.

OCHOBHBIMU CTPATCTUYCCKUMHU TCXHOJIOTUSAMU ABJIAIOTCA: JICKIIMOHHBIC 3aHATHA, IMPAKTHYCCKUC
3aHATUA

Ha AOCTHIKCHUC KOHKPETHBIX ueneﬁ O6y‘I€HI/I$I HaImpaBJICHBEI TPHUMCHACMBIC TAaKTHUYCCKHEC
TCXHOJIOTUH: 3aaHHA

Paznen 4. COAEP’)KAHUE JUCLUITIIMHDBI

1 cemecTp

Komunuectso | Dopmupyemsie
4acoB KOMIIETEHINH

Bunwl u TeMbl 3aHATHHI

JluHeiiHas ajareopa 33 VK-1

Jlexuus. Nel. BBenenue B kypc MareMaTuku. [lonarue maTpuusb. 2
KBagpartusie maTpuisl. Onpeaennurenu 2-ro ¥ 3-ro MopsaKa.
MuHopsl. Anredpanyeckue 1ononHeHus. Paznoxenue
ONPEIETUTENS 1O AIEMEHTAM NEPBOM CTpOKU. OnpeaennTenu n-ro
nopsiika. OCHOBHBIE CBOMCTBa onpeaenureneil. Teopema o
Pa3JI0KEHUH OMPENIETUTENS IO AIEMEHTaM IIPOU3BOIBHOIO Psija.
TeopeMa 00 aHHYJIMPOBAHUU OIIPEICIUTEIS.

ITpakTueckoe 3anatue. Nel. Onpenenureny, iX CBOMCTBA. 2
BrlunciieHue onpeaenuTenei.

Jlekuus. No2. Matpuua, ee pazmep. KBagpatHas matpuna, 2
OCHOBHBIE NTOHATHS (IIOPAIOK, €IMHUYHAS MAaTPULIA,
HEBBIPOXKJIEHHAs!, TpEYrojibHas). PaBeHCTBO MaTpull, ClIOKEHHE
MaTpul, CBOMCTBA. Y MHOKEHHE MATPULIBI HA YHUCIIO, CBOUCTBA.
[TpousBenenue marpuil, cBoiictBa. OOpaTHas MaTpuIlia, TeopemMa




CYIICCTBOBAHNUA, TCOPpEMA CAMHCTBCHHOCTH.

[TpakTrueckoe 3ansTue. Ne2. Boruncnenue onpenenurenei.
Pemenue cucteM TUHENHBIX YpaBHEHHH MeTo10M Kpamepa.

Jlexuus. Ne3. Cucrema TMHENHBIX YpaBHEHUH, OCHOBHBIE ITOHATHS
(perieHye, COBMECTHbIE, HECOBMECTHBIE, OIIPEJICIIEHHBIE,
HEoIpeesIeHHbIE, OTHOPOIHBIC, HEOTHOPOHBIE). MaTpuyHast
3aIlUCh U PELICEHHE B MATPUUHON (OpME CUCTEM JIMHEHHBIX
YpaBHEHHH.

[IpakTuueckoe 3ansatue. Ne3. Matpuiipl, 1€MCTBUS HAJ HUMH.
OOpatHas marpuna. Pemenue cucreM TMHEWHBIX ypaBHEHUN
MaTPUYHBIM METOIOM.

Jlexuusi. Ne4. Penienue npou3BOJIbHBIX CUCTEM JIMHEHHBIX
ypaBHeHM MeTonoM ["aycca. [IpuMeHeHre MaTpull B 5KOHOMUKE.
Moupens JIeoHThEBA.

[Tpaktrueckoe 3ansaTue. No4. PereHue CUCTEM JIMHEHHBIX
ypaBHeHHI MeTooM [ 'aycca.

3aaHus 111 CaMOCTOSITEIIbHOM padOThI, B TOM YHCJIE BBIMOJHEHUE
KP, PI'P

W3ydeHue JeKIIMOHHOTO MaTepuaia U MOJAr0TOBKa K TEKYIIEMY
KOHTPOJII0, W3y4YEHHUE JAOMOIHUTEIHHOTO MaTepuasa, BHIIOJHEHNE
JIOMAIIHKX 3aJaHui 1 pacueTHO-rpaduIeCcKUux padoT.

17

BexTopHas aareopa

25

Jlexuus. NeS. BeKTOpbl, OCHOBHBIE ITOHATHSI. PABEHCTBO BEKTOPOB.
JIuneiinble onepanyuy ¢ BEKTOpaMH, cBoiicTBa. OpT BEKTOpa.
Teopema (IpU3HaK KOJUIMHEAPHOCTH BEKTOPOB B T€OMETPUUECKON
dopme). [Ipoekuns ToukH, BekTopa Ha och. CocTaistomas
BekTopa. CBolicTBa npoekuuil. [IpsmoyronpHas cuctema
koopauHat. KoopauHatel Touku 1 BekTopa. /st BeKTopos,
3a/IaHHBIX CBOMMH KOOPJIMHATAMHU: YCIOBHE PABEHCTBA, JIMHEHHBIC
OIepaLyy, NIPU3HAK KOJUIMHEAPHOCTH.

[TpakTueckoe 3ansaTue. Ne5. OCHOBHBIE OHSTHS aaTreOpBhI.
JluHeliHbIe Onepaluy HaJ BEKTOpaMH B FeOMETpUYecKoil popme.
basuc. KoopauHatel Bekropa. JInHeliHbIe onepanny B
KOOpAMHATHOH hopme.

Jlexums. No6. CkansipHoe pou3BeeHUE, €T0 CBOMCTBA, 3aIKCh B
KOOPJIMHATHOHN (popMe, SKOHOMHUECKHUNA CMBICTI.

ITpakTueckoe 3ansaTue. Ne6. CkasipHOE MPOU3BEICHUE BEKTOPOB.

3amanus I CaMOCTOSITEIHHOM paOOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepraia ¥ MOJArOTOBKA K TEKYIIEMY
KOHTPOJTIO, W3YYEHHUE JAOMOJHUTEIHHOTO MaTepraa, BEIOTHEHHE
JTOMAIITHUX 3aJaHUi U pacyeTHO-rpahruIecKux padoT.

17

YK-1

AHajauTH4ecKasi reoMeTpus

32

Jlekuus. No7. IIpeaqmer ananuTudeckoi reomerpud. JIlnaum Ha
IUIOCKOCTH M UX YpaBHEHHUs. [[BE€ OCHOBHBIE 3a/Jaul aHAIIUTUYECKOU
reometpud. [IpsiMast Ha MIIOCKOCTH. Y paBHEHUE NPSIMOU,
IIPOXOJAIIEH Yepe3 JaHHYIO TOUKY B JaHHOM HalpaBJICHUU.
VYpaBHeHHEe NPSAMOI ¢ HOpMAJIBHBIM BEKTOPOM UM Toukoi. Ob1iiee
YpaBHEHHE NPSIMON Ha IJIOCKOCTU U €r0 YaCTHBIE CIIyYaH.
YpaBHeHHE NPSAMOH C YTIOBBIM KO3(PHHUIIMEHTOM U Ha4aJIbHOU
opauHatoil. ['eomeTpuueckuit cmpici K03 uiineHToB. YpaBHeHue
NPSMOM, MPOXOASIIEH Yepe3 ABE JaHHbIE TOUKH. YTOJ MEXKIY

YK-1




IPSIMBIMH, YCJIOBHE NApAJUIENbHOCTH U TEPIIEHINKYISIPHOCTH
PSIMBIX.

[IpakTnueckoe 3anstue. Ne7. [Ipsimast Ha MJIOCKOCTH.

Jlexnus. Ne§. KpuBbie BTOPOro nopsijika: OKpy>KHOCTb, SJIIHUIIC,
runepboia, mapadona. X KaHOHMYECKUE YPaBHEHHS.
Hccnenoanue Gpopmbl KPUBBIX BTOPOTO MOPsIAKA 110
KaHOHMYECKUM ypaBHEHUsIM. [locTpoeHne KPUBBIX.

[IpakTuueckoe 3anstue. Ne8. Kpubie BToporo nopsiaka. [lonspaas
CUCTEMA KOOPJMHAT.

Jlexmus. Ne9. JIuaum B mpoctpanctre. [Ipsmas muHMS, ob1iee
ypaBHEHUE NPSIMON, KAHOHUYECKOE, BEKTOPHOE U
napaMmerpuueckoe. BzanMHoe pacrnosnokeHue npsaMbIX U
IJIOCKOCTEN. Y CII0OBUE NIApAJIEIbHOCTH U NEPIIEHIUKYIISIPHOCTH
IPSIMOM C TNIOCKOCTBIO. YTOJ MEXKIY MPSIMOU U TUIOCKOCTHIO.
Ilepecedyenne npsiIMON U IJIOCKOCTH.

[TpakTrueckoe 3ausatue. Ne9. [1nockocTs, npsiMas B TPOCTPAHCTBE.
3aauu ¢ PKOHOMUYECKUM cojiep:kaHueM. HepaBeHcTBa ¢ 1ByMs
IEPEMEHHBIMH.

3agaHus U1 CAMOCTOSTEILHOU PabOThI, B TOM YHUCJIC BBIIIOJIHEHUE
KP, PI'P

W3yueHune JeKIIMOHHOTO MaTepraia 1 MOAroTOBKa K TEKYIIEeMY
KOHTPOJIIO, HU3y4YEeHHE JOMOJHUTEIHLHOIO MaTepHaa, BHIITOJIHCHHUE
JIOMAIIHUX 3aJaHUI U pacuyeTHO-rpaduYecKuX padoT.

20

BBenenue B aHaJIn3

36

Jlexuus. NelO. ITonsitue okpecTHOCTH TOUKH. beckoHEUHO Masbie
¢byHkMM 1 ux cBoiictia. [lpenen GpyHKIMU B TOUKE U HA
0ECKOHEUHOCTH. ACUMITOTHYECKUE Pa3IoKeHUE (PYHKIUH,
umeroulei npeaen. ['opuzoHTanbHas acUMOTOTa Tpapuka GyHKIUH.
OcHOBHBIE TEOPEMBI O IIpesieax: Mpenei MOCTOSHHOM, Ipeaes
CYMMBI, IPOU3BEJCHUS U YaCTHOTO ABYX QyHKIuil. [Ipenen
cinoxxHoi pyHkimu. Teopembl 00 OrpaHUUEHHOCTH (DYHKIIUH,
UMEIOILEH Mpeien, O COXPaHEeHNH 3Haka (yHKIIUU U ee Tpesena, o
IIPEIEIbHOM NIEPEX0/IE B HEPABEHCTBE, O IIPEJIENIE CI0KHOU
hyHKIIHH.

[TpakTueckoe 3ansaTue. Nel0. @yHKIHUK NECTBUTEIBHON
NEepEeMEHHOI1, 001acTh onpeneneHus. Packpeitue
HEONpPEeAEIEHHOCTEN, BEIUMCICHNE TIPE/IENIOB.

Jlexuus. Nell. CpaBHeHue 0eCKOHEYHO MaJIbIX (QYHKIUH.
OKBHUBaJICHTHbIE OECKOHEUHO MaJible (DYHKIIMH U UX CBOWCTBA.
IIepBbIil 1 BTOpOH 3aMedaTeabHbIE MPEENBI U CIEICTBUS U3 HUX.
Tabnuia 5KBUBaJIEHTHBIX OECKOHEUHO MalIbIX. OJTHOCTOPOHHHE
npenensl. HenpepbIBHOCTh PYHKIIMY B TOUKE. ACUMITOTHYECKOE
BbIpa)KE€HUE I HEMPEPbIBHON (PYHKIIMU B MaJIOH OKPECTHOCTU
ToukH. CBo¥icTBa (DYHKIMI, HENPEPBIBHBIX B TOUKE.

[Ipaktuueckoe 3anstue. Nel 1. 3aMeuaTenbHbIe MPEIEIbI.

Jlexuus. Nel2. Touku pa3pbiBa GyHKIIUH, UX KiIaccupUKaIMS.
HenpepsiBHOCTB 351eMeHTapHbIX GyHKINH. beckoHeuHo Gobas
(GYHKIHS B TOYKE U HA OECKOHEYHOCTH. TE€0pEeMBI O CBSI3H
0eCKOHEUHO 00IbIIO0N U OECKOHEYHO MaJION (PYyHKIIUH.
Beprukanpaas acumnroTa rpaduka pyHkimu. OnpeneneHme
HAKJIOHHOM acCHMNOTOTHI Tpaduka GpyHKIMH, HEOOX0IUMOE U
JIOCTAaTOYHOE YCJIOBHS UX CyliecTBOBaHUs. CBOMCTBA DYHKITHIT

YK-1




HENPEPBIBHBIX HAa OTPE3KE.

[TpakTueckoe 3ansTue. Nel2. CpaBHeHHE OECKOHEUHO MAJIbIX.
HenpepsiBHOCTh. TOYKH pa3phIBa.

3amaHus U1 CaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
KP, PTP

W3yueHne JeKIMOHHOTO MaTepraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO, U3y4YECHHUE JOMOIHUTEIHLHOTO MaTepHaa, BEIITOJIHCHNE
JIOMAIIIHUX 33JIaHUH U pacueTHO-TpaguuecKux pador.

24

JIuddepennmanbaoe ncunciaenne GyHKIUH OTHON ITepeMeHHOH

36

Jlexmms. Nel3. Jluneiinas anmpoxcuManust (JIMHeapU3aIius)
¢yHKIMU B OKpecTHOCTH ToukH. OnpeneneHue
nuddepennupyemoit pyakuuu. [Ipupamenne GyHkmu u
muddepeniman. Ceszp Mexay TudhepeHIIpyeMOCThIO U
HenpepbrIBHOCTHIO GyHKIMU. [Ipon3Boanas GpyHkuuu, ee
NPUKJIAJHOW CMBICI B PA3JIMYHBIX 337a4aX. AJITOPUTM HAXOXKICHUS
muddepennmana u npou3BoAHON. CBs3b MEXKIY

QG pepeHIPyeMOCThIO (YHKIIUU U CYLIECTBOBAaHHEM y HEe
IPON3BOJTHOM.

[TpakTiaeckoe 3austue. Nel3. JluddepennmpoBanue GyHKIIHIA.
Texnuka nuddepennupoanus. [ eomerpudeckue u
DKOHOMHYECKUE TIPUIIOKEHUS TIPOM3BOIHOM.

Jlexuus. Nel4. luddepenunan He3aBUCUMON IEPEMEHHOM.
[TpousBonHas kak otHoueHue nupdepenuunanos. [lonsarue
KacaTeJIbHOM K KpuBOM. ['eoMeTpruuecKuii CMbICI TPOU3BOAHOMN U
muddepernmana. YpaBHeHUE KacaTeIbHON U HOpMaNH K rpauKy
¢ynkuuu. [IpouszBoanas u tudepeHiyan cyMMbl, IPOU3BEICHHUS,
yacTHOro ¢pyHkuuii. [IpousBonnas u nuddepenman cioxHOU
¢ynkuuu. MHBapranTHOCTH (hopMbl niepBoro nudepeHuana.
[TpousBoaHas o6parHoil pyHkuuu. Jlorapupmudeckas
npou3BoiHas. Metoa norapudgmuueckoro AudQepeHupoBaHus.
Juddepenumponanuie HesBHON GyHKIMH. [I[puMeHeHne TMHEHHON
anmnpoKcUManu QyHKIUH K MPUOINKEHHBIM BEIYUCIICHHUSM.
IIpousBoaubie U auddepeHranbl BLICIIUX TOPSIKOB.

[Tpaktueckoe 3ausatue. Nel4. [luddepentman. Jlorapuhmuueckoe
auddepennmponanue. 1pon3BoaHbIe BLICIIHX MTOPSIIKOB.

Jlexuus. Nel5. Teopema @epma. Teopema Posus, Jlarpanka u
Komm, nx reomerpuueckuit cmsici. [Ipasuno Jlonurans.
PackpsiTie HeomnpenenenHocTeil. Bozpacratomas u yobiBatomas
¢bynkun. JlocraTouHbli MpU3HAK BO3pacTaHus, yObIBaHMUS,
NOCTOSIHCTBA (PYHKIUU. TOUYKHM 3KCTpeMyMa (DyHKITUH.
HeoOxoaumelii mpusHak sxkctpemyma. [lepBbiif u BTopoit
JIOCTaTOYHbIE MPU3HAKK SKCTpeMyMa. Hanbospiiee 1 HauMeHblIee
3HaYeHUs PYHKIMH HA OTPE3KE, AITOPUTM HAXO0XKJIEHUSI.
BrimykiocTs, BorHyTOCTh rpaduka ¢pyHkuuu. JJoctatounoe
YCIIOBUE BBINYKJIOCTH, BOTHYTOCTH rpaduka GyHKIUH. Touku
nepern6a. Heo6xoanmoe u 10cTaToOyHOE YCIOBUS CYIECTBOBAHUS
TOuKH nepernda. OO1as cxema UCcaea0oBaHus PYHKIIMH.

[Tpaktuyeckoe 3anstue. NelS. luddepenunpoBanue GpyHKIuii,
3aJJaHHBIX HESBHO U MapaMeTpuyecKu. MIHTepBaabl MOHOTOHHOCTH,
AKCTpeMyM. Brinmykiiocts, BorHyToCTh rpaduka. Touku neperuoa.
UccnenoBanue ¢pyHKunid, moctpoenue rpadukos. [Ipumenenne
IPOM3BOJIHOY B SKOHOMHUYECKHX 33/1a4ax.
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3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepHraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJII0, M3y4YEHUE AOMOIHUTEIHHOTO MaTepuasa, BhIIOJHEHUE
JIOMAIIHKX 3aJaHui B pacueTHO-rpadMIeCcKUX padoT.
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(I’YHKIIHH HECKOJIbKHX IIEPEMCHHDbIX. J1eMeHThbI TCOPHHU ITOJIA

18

Jlexuusi. Nel6. HekoTopbie MOHATHS TOMOJIOTUH (OKPECTHOCTh
TOUYKH, BHYTPEHHSI TOUYKA MHOXKECTBA, OTKPHITOE MHOXKECTBO,
3aMKHYTOE MHOXECTBO, CBA3HOCTh). @YHKIMS IBYX U HECKOJIBKHX
MEepPEeMEHHBIX Kak (pyHKIMs Touku. EcTecTBeHHast 061acTh
omnpenenenus. ['eomerpuueckoe n3oopaxxeHue GpyHKIUN IBYX
nepemeHHbIX. [locTpoenue obnacreit, moay4yaeMbIX epeceueHrneM
NOBEpXHOCTEU. JIMHUM U MoBepxHOCTH YpoBHs. [Ipenen u
HENPEPBHIBHOCTH (PYHKIIMH HECKOJIBKUX NepeMeHHbIX. CBoOWCTBa

(O YHKIMH HENPEPLIBHLIX B OTPAHUYEHHON 3aMKHYTOH 00JIaCTH.

[TpakTiueckoe 3ausatue. Nel6. ObnacTs onpeneiaeHus: GyHKIINHA
JIBYX NepeMEHHbIX. [Ipeien 1 HenpepbIBHOCTD.

Jlexmms. Nel7. YactHble mpon3BoHbIe U quddepennuansl. Mx
reomeTrpudeckuii cMmoici. [lonHoe npupamenue GyHKIuA
HECKOJIbKUX NepeMeHHbIX. [Ipupamienne nuuenoi GpyHkuuu,
JTUHEHHAS armpokcuManus GyHKIUNA B OKPECTHOCTH TOYKH.
Huddepenumpyemocts. [Tonnbiit nuddepennuan. Heodxoaumsie u
JIOCTaTOYHBIC yCIIoBUs quddepenuupyemoctu. [Ipumenenne
nonHoro nuddepenipana K oleHKe MorpenHocTy. YacTHbie
MPOU3BOAHBIC BBICIINX MOPAAKOB. PABEHCTBO CMEIIaHHBIX
npou3BoaHBIX. [Ipon3BonHas GyHKIINY, 3aJAHHOIN HESBHO.
KacaTenpHasi IJI0CKOCTh U HOPMAJIb K TOBEPXHOCTH.

[Tpaktudeckoe 3anstue. Nel7. YacTHble TPOU3BOAHBIE IEPBOTO U
BTOpOro nopsiaka. Juddepennuan u ero npunoxeHus st
npuOJIMKEeHHBIX BeluKciaeHui. JJuddepennpoanue GyHKIuii,
3aJJaHHBIX HesiBHO. KacarenbHas II0CKOCTh U HOPMaJlh K
OBEPXHOCTH.

Jlexuus. Nel8. DxctpemyM (pyHKIINU ABYX MEPEMEHHBIX.

HCO6XOI[I/IMOC YCIOBHUEC 3KCTpEMYMaA U €ro FeOMeTpI/I‘IeCKI/Iﬁ CMBICII.

HoctatouHoe yciaoBHue 3KcTpeMyma. AOCOTIOTHBIN YKCTPEMYM U
AITOPUTM HaXOXKICHUSI.

[TpakTrueckoe 3anstue. Nel8. DkcrpemyM QyHKIHU ABYX
nepeMeHHbIX. Hanbosbiee 1 HauMeHblIee 3HaueHus! PYHKIUH B
3aMKHYTOM orpaHM4eHHOI o0nacTtu. HekoTopble 3KOHOMUYECKHE
IPUI0KEeHUs DYHKIMHU IBYX NEPEMEHHBIX.

3amanus A1 CaMOCTOSITEIbHOM paOOTHI, B TOM YHCJIE€ BBITOJTHEHNE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepraia ¥ MOJArOTOBKA K TEKYIEMY
KOHTPOJTIO, W3YYEHHUE JAOMOIHUTEIHHOTO MaTepraa, BEIOTHEHHE
JTOMAIITHUX 3aJaHWi U pacyeTHO-rpadruIecKux padoT.

HMHas KoHTaKTHas pa60Ta:
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2 cemecTp

Bunsl u TeMbI 3aHATHH

KomanuectBo
4acoB

dopmupyemble
KOMIICTCHIINU

KoMmiekcHbIe Yncia

7

Jlexumst. Nel. KommuiekcHble uncina, apupmMeTndeckue AeiCTBUS
HaJl KOMIUICKCHBIMH YHCJIAMU B allreOpandecKkon Gpopme.

2
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KOMILJIEKCHBIX YHMCEJ Ha INIOCKOCTH (TOYEUYHasi U BEKTOpHasI
UHTEpIpeTanus). Moayiab 1 apryMeHT KOMILIEKCHOTO YKCIa.
Tpuronomerpuyeckas popma KOMIUIEKCHOTO YKCiIa. Y MHOXKEHUE U
JiefieHHe KOMIUIEKCHBIX YHCEJ B TPUTOHOMETPHUECKON (hopMe U uX
reoMeTpuyecKas HHTeprpeTanys. Bo3BeneHne B CTENECHb.
W3BrieueHre KOpHS U3 KOMIUIEKCHOTO YKcia B
TPUTOHOMETpHUUYECKOH (hopMe.

[TpakTueckoe 3ansatue. Nel. KoMinekcHele yucia, 1eHCTBUS Haj
HUMMU B PA3JIMYHBIX HOpPMaX.

3agaHus U1 CaMOCTOSITENIbHON PadOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP, PTP

W3yueHne JeKIMOHHOTO MaTepraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO, U3y4YECHHUE JOMOIHUTEIHLHOTO MaTepHaa, BEITOJIHCHNE
JIOMAIIIHUX 3aJaHUi U pacuyeTHO-rpaduYeCcKuX padoT.

Heonpeneaénnuplii HHTErpaJa
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Jlexuust. Ne2. [TlepBooOpa3nas ¢pyHkuus. Teopema o pa3HOCTH ABYX
nepBooOpasHbix. Heonpenenennsiii unterpan. Tabnumna
npocTedux uHTerpanoB. OCHOBHBIE CBOMCTBA HHTErpaja.
WMHBapraHTHOCTh BH/1a MHTETpaJia OT BbIOOpA apryMeHTa (IpUHLIUII
noJBeieHus noj 3Hak quddepennunana). OCHOBHbIE METO/IbI
HHTCIPHUPOBAHUA: PA3TIOKCHUA, HHTCTPUPOBAHUA HOI[CT&HOBKOﬁ
(TPUTOHOMETPUYECKHUE MOJICTAHOBKH ), HHTEIPUPOBAHKE 110 YaCTSIM.

[Ipaktuueckoe 3anstue. No2. HemocpeacTBeHHOE MHTETPUPOBAHUE:
METOJI Pa3JIOKEHUs, TOJBEACHHE MO/ 3HAK AuddepeHiuana.

Jlexmusi. Ne3. MHorowieHsl OT OIHOM TiepeMeHHOM. [lenenue
MHOTO4WIEHOB ¢ ocTtaTkoM. Teopema be3y. Kopuu MHOrousneHa.
OcHoBHast TeopeMa anredpsl. Pa3noxeHne MHOTrousIeHa ¢
JIENCTBUTENBbHBIME KO3 (DULIMEHTaMH Ha TUHEHHbIE U
KBaJpaTuuHble MHOKUTENU. [Ipocreiinue apoou. Paznoxenue
panoHaIbHBIX IpoOeit Ha mpocTeiimme. aTerpupoBanue
palMOHAJILHBIX APOOEH.

ITpakTueckoe 3ansaTue. Ne3. IHTErpupoBaHue BbIpaKEHU,
coJIepKalliX KBaJIpaTHbIN TpexuieH. IHTerpupoBaHye N0 YacTsIM.

Jlexuus. Ne4. IHTerpupoBanue NpoCTENIINX NUPPALlMOHAIBHOCTEN
(IMHENHHON, KBAAPATUIHON ).

[Ipaktuueckoe 3anstue. No4. InTerpupoBanue npocTenmmx
HPPAHOHAILHOCTEN.

Jlexuwmst. NeS. UnTerpupoBanue TpUrOHOMETPHUECKUX (DYHKIIUH.

[Ipaktuueckoe 3anstue. No5. lnterpupoBanue
TPUTOHOMETPUICCKUX (DYHKIIUMN.

3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
KP, PI'P

W3ydeHune TeKIIMOHHOTO MaTepraia U MOJrOTOBKA K TEKYIIEMY
KOHTPOJII0, W3y4YeHHUE JAOMOTHUTEIHHOTO MaTepuasa, BHIMIOJTHEHNE
JIOMAIIHHX 3aJaHui U pacueTHO-rpadUIECKUX PadoT.
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OnpeneéHHbIi HHTErpaJ
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Jlexuus. Ne6. OnpenieneHHbIN HHTETpal 1Mo OTPE3KY, €ro
reoMeTpuueckuii cmbici. CBOWCTBA OMPEACIICHHOTO HHTETpaIa,
Teopema 00 OILEHKEe MHTEerpalia, 0 cpeiHeM 3HaueHuu. MHrerpain ¢
MepEMEHHBIM BEpXHUM npenesioM. Teopema bappoy. @Popmyna
Herorona-Jleitbnuna. UaTerpupoBanue 1o 4yacTsM 1 3aMeHa
IepeMEHHOM.
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[IpakTuueckoe 3ansatue. Ne6. Beruncienue onpeaeneHHoro
WHTErpaja no orpe3ky. MHrerpupoBaHue o 4actsm, 3aMeHa
NIEPEMEHHOI B OIIPE/ICICHHOM MHTErpale.

Jlexuus. Ne7. I'eomeTpudeckue U1 3KOHOMUYECKUE IIPUIIOKECHUS
OIPEJIeIEHHOr0 UHTErpaa.

IIpakTrueckoe 3ansaTue. Ne7. 'eomeTprudecKkue 1 SJKOHOMUYECKUE
IPWJIOKEHUS ONPEACICHHBIX MHTEIPAJIOB.

3agaHus U1 CAaMOCTOSTENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
KP, PTP

W3yueHne JeKIMOHHOTO MaTepraia U MOArOTOBKA K TEKYIIEMY
KOHTPOJIIO, U3y4YECHHUE JOMOTHUTEIHLHOTO MaTepHaa, BEIITOJIHCHNE
JIOMAIIIHUX 33JIaHUH U pacueTHO-TpaguuecKux pador.

JuddepennmaabHbie YpPaBHEHHS

18

Jlexmms. Ne8. 3amaun, mpuBojsime K quddepeHnnaibsHbIM
ypaBHeHussiM. OcHoBHBIE onpenenceHus. J{uddepeHnmansabie
ypaBHEHHUS nepBoro nopsaaka. Hauansueie ycnosus. 3agaua Komu.
Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH PEIICHUS 3a7a9n
Komm. O61ee u yactHoe penieHue nuddepeHnuanbHOro
ypaBHeHUs. CeMelCTBO HHTETPATbHBIX KPUBBIX. METO B
UHTETpUpOBaHus AU PepeHInanbHbIX YPaBHEHUN: C
Pa3JeICHHBIMH M Pa3JISIITIOIUMUCS TIepeMeHHBIME. OTHOPOIHBIC
muddepeHManbHbie ypaBHeHus 1-ro nopsaka. JInnelinole
muddepeHraIbHbIe ypaBHEeHH 1-T0 mopsaka. Y paBHEHHE
bepuynam.

[TpakTueckoe 3ansatue. Ne§. JluddepeHunansHple ypaBHEHUS C
pa3feNaomuMucs nepeMeHHbIMA. OJHOpOIHBIE ypaBHEHUS |-T0
nopsiika. JInHelHsle ypaBHeHUs 1-ro nopsaka. YpaBHeHUs
bepuynn.

Jlexums. Ne9. Jlud. ypaBuenus 2-ro nopsaka. HauansHoe ycioBue.

3anaua Komm. Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTH
pemenus. Ob1iee 1 yacTHOE pelieHue nud. ypaBHeHus 2-ro
nopsaka. [Ipocreiimme aud. ypaBHeHus 2-ro nopska,

JIOTTYCKaIoIue MOHMKEeHHE Mopsika. JInHelHble OMHOPOIHBIE AU .

ypaBHEHMs 2-T'0 HOPsI/IKA C IOCTOSHHBIMU KO3 UIIEHTaMH.
XapakTepuCcTUUECKOE YPaBHEHHUE, TP CiIydasi KOpHEH
XapaKTEPUCTUYECKOTO YPABHEHHUS.

[TpakTueckoe 3ansatue. Ne9. YpaBHeHus, 10MyCKarOIMe
MOHWXEHUE nopsKa. JIuHelHHbIe OTHOPOIHBIE YPaBHEHUS C
MOCTOSHHBIMUA KO DUIIMEHTAMH.

Jlexumst. Nel10. JIuHeiHble HEOJHOPOAHBIE TU(. YpaBHEHHS.
Teopema o cTpykType obmiero pemenus. Metos Bapuaiuu
IIPOU3BOJIBHBIX MOCTOSIHHBIX. JINHEHbIE HEOAHOPOIHBIE
muddepeHIManbHbIe YpaBHEHUS 2-T0 MOPSJIKA ¢ TOCTOSTHHBIMU
K03 pHLIMEHTaMH CO CIIeUaNbHOM MpaBoil yacTeio. Meton
HeomnpeneneHHbIX Ko duimenTon. Teopema 0 HAIOKEHUU
YACTHBIX PEIICHUM.

IIpaktrnueckoe 3ansatue. Nel(. JInHeliHbIe HEOTHOPOIHBIE
YpaBHEHMS C TOCTOSSHHBIMU K03 durenTamMmu. Metos Bapuauu
MOCTOSIHHBIX. 3a/1auM Ha IpUMEHEeHHe U epeHInanbHbIX
YpaBHEHHH B DKOHOMUKE.
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3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepHraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJII0, M3y4YEHUE AOMOIHUTEIHHOTO MaTepuasa, BhIIOJHEHUE
JIOMAIIHKX 3aJaHui B pacueTHO-rpadMIeCcKUX padoT.

YucjaoBbIe M CTENEHHbIE PHAIbLI

18

Jlexuus. Nell. Yucnosas mociae0BaTeIbHOCTD U €€ Tpeied.
IIpusnak Beiiepuirpacca. [lonsitue yncnoBoro psajga. CXoauMoCTh
psana. Cymma psaga. Psa reomerpuueckoit nporpeccuu. CBoiicTBa
cxonamuxcs psaaoB (6e3 qok-Ba). HeoOxomumplid Tpu3HAK
CXOJIMMOCTH Psijia.

[IpakTuueckoe 3austue. Nel 1. Yucnossie psaabl. [Ipusnaku
cxoaumoctu psanoB. Ipusnak JanamGepa, paaukaabHBIN PU3HAK
Koum.

Jlexumst. Nel12. Psiapl ¢ OsIOKUTENbHBIMU YieHaMH. JlocTaTouHbIe
MpU3HAKU CXOAMMOCTH: MIPU3HAK cpaBHEHUS, mpu3Hak [lanamOepa,
MHTETPAJIbHBIN U pajuKalibHbIi npu3zHaku Koy (paaukanbHbIi —
6e3 10k-Ba). 3Hakouepeayromuecs psaasl. [Ipusnax JleiiOnuna.
OrneHka ocTaTka 3HaKOYepeayIoLerocs psjia. 3HaKONepeMEHHbIE
psizbl. AGCOIIOTHAS U yCIIOBHAs CX0AUMOCTh. CBONCTBa aOCOIIOTHO
cxoasamuxcs panoB (0e3 1ok-Ba). OyHKIMOHAIBHBIE PSIBL.
OcHoBHble noHATHs. CTreneHHble psabl. KoHcTpykuus obnactu
CXOJMMOCTH CTENEHHOT0 psaja. Paanyc cxonuMocTu.
JuddepeHurpoBaHie U MHTETPUPOBAHUE CTETICHHBIX PSIOB.

[TpakTrueckoe 3ansatue. Nel2. interpanpHsbiil npusHak Komm.
3HakonepemeHHble psibl. [Ipusnak Jlelioauna. YcnoBHas u
abcomtoTHas cxoauMocTb. Crenennble psaabl. Haxoxnenue obnactu
CXOJMMOCTH.

Jlexuus. Nel3. Paznoskenue QyHKIMI B crenieHHON psia. Pan
Teiinopa u Maknopena. Ocratounslit wieH ¢popmyinsl Teitnopa u
Makmnopena. Heobxoanmoe 1 10cTaTOUHOE YCIIOBUE CXOAUMOCTH
psina Teitnopa k nopoxaaromiei ero pyHnkuuu. Pasnoxxenue
¢byHKIMH |, sinX, cosX, (1+x) , In(1+x) B psa MakiopeHa.
[TprMeHeHHe CTEeNeHHBIX PSJIOB K MPHOIMKEHHBIM BBIUMCIICHUSIM:
BBIUMCJIEHHE 3HaUeHUs (QYHKIINH, OIPEEIIEHHOTO MHTErpaa;
pemienre nuddepeHInAIbHBIX YPABHEHNH.

[TpakTueckoe 3auarue. Nel3. Psasl Teiniopa. Paznoxenue
¢bynkuuit B psag Teitnopa. [Ipunoxxenue psiioB K BHIYUCICHUSAM
WHTErPAIOB, (QVHKITNIA.

3amanus A CaMOCTOSITENIbHOM pabOThI, B TOM YHUCIIE BHITIOJTHEHHE
KP, PI'P

W3ydeHune TeKIIMOHHOTO MaTepraia U MOJrOTOBKA K TEKYIIEMY
KOHTPOJTI0, W3y4YeHHUE JOMOTHUTEIHPHOTO MaTepuasa, BHIMIOJTHEHNE
JIOMAIIHHX 3aJaHui U pacueTHO-rpadUIECKUX PadoT.
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Teopusi BeposITHOCTEH
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Jlexuus. Nel4. KomOuHaTOpHBIE OOBEKTHI: pa3MEIICHNUS,
NepecTaHoBKH, coueTanus. OcHoBHBIE popmyinbl. [IpocTeiinue
CBOMCTBA. Y4eT noBropeHuil. [IpaBuia cyMMBI U IPOU3BEAECHUS.
ITpenmet Teopun BeposiTHOCTEH. Kitaccuueckoe onpenenenue
BeposiTHOCTH. Ee cBolicTBa. [ToHsiTHE 00 aKCMOMAaTHYECKOM
IIOCTPOECHUHU TEOpUU BeposiTHOCTeH. CTaTucTUYECKAs U
reoMeTpuueckasi BepoaTHocT. Anredpa coobituii. Teopema

YK-1




CJI0’KEHHUS BEPOSITHOCTEH, CIIECTBUS. Y CJIOBHASI BEPOSITHOCT.
Teopema ymHOXEeHUS BeposiTHOCTE. He3aBucHUMOCTh COOBITUH.
®dopmyia nosHou BepossTHOCTH. DPopmyna beiteca.

[TpakTueckoe 3ansatue. Nel4. Kinaccuueckasi BEpOSATHOCTbD.
I'eomeTpuyeckas BEpOsSTHOCTh. TeopemMa CIIOKEHUS U YMHOKCHHS
BeposaTHocTel. PopMyiia ToJIHO# BepoaTHocTH U hopmyia belieca.

Jlekiuga. Nel5. IlocnenoBaTeabHOCTh HE3ABUCUMBIX UCIBITAHUH.
®opmyna bepnymnu. [Ipenensubie Teopemsl Myaspa-Jlamnaca u
Ilyaccona. BeposTHOCTh OTKJIOHEHHS] OTHOCUTEIBHOM YaCTOTHI OT
IIOCTOSIHHOM BEpOSATHOCTH. HauBeposTHEIIEEe YNCIIO0 MOSBICHUN
coObITHs. JIUCKpETHBIC CITydaiiHbIe BETUYMHBI. 3aKOH UX
pacnpezneneHus. YuciioBble XapaKTEPUCTUKU: MAaTEMATUYECKOE
0’KHMJIaHHE, TUCIIEPCHs, CpEeIHEE KBaIpaTUUECKOoe OTKIOHEeHHe. Mx
cBoiicTBa. TUNIMYHBIE pacHpeesieHNs: OMHOMUHAIBHOE,
IIYaCCOHOBCKOE.

[Ipaktuueckoe 3anstue. Nel5. Ucnbitanus bepuymm. @opmyna
bepnynnu u Treopemsl Jlannaca. JIuCKpeTHbIe Cily4alHbIe
BEJIMYMHBL. 3aKOH pacnpenencHusi. YucaoBble XapaKTEPUCTHKH.

Jlexuus. Nel6. @yHKuMs pacnipeiesieHusl BEpOATHOCTEN U ee
coiictBa. [Ipumep HaxokIeHUs HYHKIIUU PACTIPEICIICHUS JIS
JTUCKPETHOM CllydailHOM Benmu4uuHbl. HenpepbIBHBIC CiTydaiiHbIe
BEJIMYMHBI M QYHKIIMU UX pacnpeaeneHus. [ITIoTHOCTh
pacrpeeneHus BEpOsSTHOCTH M €€ cBoicTBa. UMCIOBBIC
XapaKTePUCTUKU. TUTIMYHBIE paclpe/IesIeHUs: pAaBHOMEPHOE,
roKazarejibHoe, HopMalibHOE. CBOMCTBa HOPMaJILHOTO
pactipenenenus. [TonaTre o 3akoHe OOJBIINX YUCEI U IEHTPATHHOU
OpeaeIbHON TeopeMe.

[TpakTueckoe 3ansatue. Nel6. HenpepsiBHas ciyyaiiHas BelnynHa.
DyHKIUS pacIPEACIICHHUs], INIOTHOCTD.

3amaHus QI CaMOCTOSITEIILHON padOThI, B TOM YUCIIC BHITIOJTHCHHE
KP, PTP

V3y4eHne JTeKIMOHHOTO MaTepraia U OJIrOTOBKA K TEKYIIEMY
KOHTPOJIIO, W3YYEHHUE JAOTMOJHUTEIHHOTO MaTepraa, BEITIOJTHEHHE
JIOMAIIHUX 3aJaHui 1 pacueTHO-rpabHIeCKUX PadoT.

MarteMaTH4yecKasi CTATHCTHKA

14

Jlexuus. Nel7. Ilpenmer u 3ajaun MaTeMaTUYECKON CTAaTUCTUKU.
['enepanibHas U BEIOOPOYHAsE COBOKYMHOCTh. CTaTHCTUYECKOE
pactipenenenue. Bapuanmonsslii psaja. Omnupuueckas GyHKIUS
pacnpeneneHus. [1oIUroH ¥ rucrorpamma.

[Ipaktuueckoe 3anstue. Nel7. CTaTucTuyecKoe pacnpeaeieHne
BbIOOPKHU. DMnupuyeckas GyHKIMs pacupenenenus. [lonuron u
rucrtorpamma. Toueunsie olleHkU. HaxoxaeHue 4ncioBbixX
XapaKTEPUCTUK BBEIOOPKH. MEeTOI MOMEHTOB.

Jlexuust. Nel8. Toueunble OlIEHKH U MX CBOHCTBa. BeiOopouHas
CpenHsis U BRIOOpOYHas JUCHEepCUsi KaK OLEHKU COOTBETCTBYIOLIUX
XapaKTEPUCTUK IeHEPAIBHON COBOKYITHOCTH. McnpaBiieHHas
pucriepcusi. MeTor MOMEHTOB TOCTPOEHUS TOYEUHBIX OLEHOK.
WNHurepBanpHble OLeHKU. [IocTpoeHnEe NOBEPUTEIBLHOTO HHTEPBAIA
JUISL MAaTEMaTH4ECKOr0 0’KAaHUSI HOPMAJIBHOTO PACIIPEIEICHHUS.
Craructuueckas npoepka runore3. OCHOBHbIE IIOHATHS.
CpaBHeHuE CpelHUX ABYX HOPMAJIBHO PaCIpeIeICHHBIX
TeHEPAJIbHBIX COBOKYITHOCTEH, AUCIIEPCUM KOTOPBIX U3BECTHBL.

YK-1




[IpakTuueckoe 3anstue. Nel8. MHTEpBaibHbBIE OIIEHKHU. 2
JloBeputenbHblil HHTEpBai. CpaBHEHUE IBYX CPEIHUX
TCHEPAJIbHBIX COBOKYIHOCTEM.

3amaHus U1 CaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
KP, PTP

W3yueHne JeKIMOHHOTO MaTepraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO, W3y4YECHHUE JOMOIHUTEIHFHOTO MaTepHaa, BBIITOJIHCHNE

JIOMAIIHKUX 3aJaHUi M pacuyeTHO-rpaduueCcKux padoT. 6
Wnas xoHTakTHasg padora: 0
IToaroToBka K dK3aMeHy 30
IIpoBeneHue dK3aMeHa 6

Pasnen 5. METOJMUYECKUE VKA3AHHUSI JUISI OBVYAIOLIMXCSI IO OCBOEHMIO
JIACHUTUIMHBI

W3ydenne aucuMIuinHbl MaTeMaTHKa peKOMEHIYeTCsl HadaTh C O3HAKOMIICHUS C pabodeid
POrpaMMOii, ee CTPYKTYpOil M coAepaHHeM pa3lieloB. YUeOHbI MaTepual CTPYKTypHUpPOBaH,
W3Y4YeHHE  JUCHUIUIMHBI  OCYIIECTBISETCS B~ TEMaTHYECKOW  IMOCIeI0BaTeIbHOCTH.
3aHATHSA JEeKIHOHHOT0 THIIA JAI0T CUCTEMAaTU3UPOBAHHBIC 3HAHUS IO NUCHUIUIMHE MaTeMaTuka,
KOHIICHTPUPYIOT BHUMAaHHE Ha HauOoJiee CIOKHBIX U BaXKHBIX Bompocax. Bo BpeMs JIEKIIMOHHBIX
3aHATUN PEKOMEHIyeTCsS BECTH KOHCIIEKTHPOBaHUE y4eOHOro Matepuana; oOpaiiaTe BHUMaHUE Ha
GOpMYyIUPOBKM U KaTEropvH, pacKpbIBAIOIIWE CYTh MPOOJIEMBbI, SBICHUS WIM TpoIecca;
3a()MKCUPOBATH BBIBOJIBI u MIPaKTUYECKUE PEKOMEHIallNH.
IlogroToBka K 3aHATHAM CEMHUHAPCKOr0 THMIA BKJIKOYAeT O3HAKOMIICHHE C IJIAHOM
MPAKTUYECKOr0 3aHATUS, PabOTy C KOHCIIEKTOM JICKIIMW, BBITIOJIHEHHE JIOMAIIHETO 3aJIaHusl,
paboty ¢ y4eOHON U y4eOHO-METOJIWYECKOW IJIUTepaTypoil, HayYHbIMH M3AAHUAMU H
DIIEKTPOHHBIMU  00pa30BaTEIbHBIMU pECypcaMH, PEKOMEHIOBAaHHBIMU paboueil mporpammon
JTUCIUIITMHBI MaTtemaTuka.

Conepxanue CaMOCTOSITEJIbHOM padoThI OnpeaesieTcs paboueit MPOTrPaAMMOi1
JUCUUILIMHBI MaTtemMaTika, OLEHOYHBIMA M METOJMYECKHMMH MaTepuaiamH, 3aJaHusIMH U
yKa3zaHuAMHU TpenofaBaTens. CaMocTosTenbHas paboTa MOXKET OCYIIECTBIATHCS B ayIUTOPHOHN U
BHeayauTOpHOH dopmax. DPGPEKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSITEIIBHOU PabOTHI
ABIIIETCS DJIEKTPOHHAsi HMHQOpPMAIMOHHO-00pa3oBaTeNbHasl CpeAa YHUBEpPCHUTETa, KOTopas

oOecreunBaeT  JocTyn K  oOpa3oBaTrenbHOW  mporpamme, — paboyeil  mporpamme
JUCLHUIUIMHBL MaTeMaTHKa, K 3JIEKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, Npo(ecCHOHANBHBIM
6azam JAHHBIX U MH(POPMALMOHHBIM CIPaBOYHBIM crcTEeMaM.
W3yueHne IUCHMIUIMHBI MaTeMaTuka BKIIOYAeT BBIOJHEHHE pacuéTHO-Tpaduyueckoil paboTEI,
KOHTPOJIBHOU paboTHI.
[TepuonuuHOCTh MpOBEACHUS, (HOPMBI TEKYILEI0 KOHTPOJS YCIIEBAEMOCTH, CHUCTEMa OLEHUBAHMUS
xoJa OCBOCHHS JTUCLUTUIAH NpeCTaBICHbI B paboueit porpaMMe.

PopMOl TPOMEKYTOUHOM aTTECTAMU IO TUCIMIUIMHE MaTeMaThKa sBISETCA 3a4€T, IK3aMEH.

Pasznen 6. MATEPUAJIbBHO-TEXHMYECKOE 141 YYEBHO-METO/NYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. Y‘-Ie6HO-MCTOI[I/I‘-ICCKOC obOecrnicucHue

KoauuectBo
AK3EMIUISIPOB TIEYATHBIX
NoeNe . W3IaHUH, UMEIOIIUXCS B

CnucoK HCTIONTb3yeMOH JTUTePaTypPhl
n/n OuOJIMOoTEKE, HITH
JJIEKTPOHHBIN apec U3JaHus
(pecypca) B cetn MHTEpHET

YYEBHBIE, YYEBHO-METOAMYECKHWE 1 HAVYHBIE N3JIAHWA

1. |I'mypman, Bnagumup EdumoBuy. PykoBoACTBO K pelieHuIo



3aJa4 1O TEOPUU BEPOATHOCTEM MW  MaTeMaTH4YECKOU
cratuctuke [Tekcr : DnekTpoHHBIM pecypc] : yudeOHOE
nocobue s By3oB / B. E. I'mypman. 11-e m3a. Mockaa:
FOpaiir, 2025. - 406 ¢ ISBN 978-5-534-08389-7.

https://urait.ru/book/rukovod

stvo-k-resheniyu-zadach-po-
teorii-veroyatnostey-i-

matematicheskoy-statistike-

559583
2. |I'mypman, Bnamumup Edumosuu. Teopust BepostHocteit u| https://urait.ru/book/teoriya-
MaremMaTuyeckas craTucTuka [ TeKCT : DJIeKTpOHHbIA pecypc] veroyatnostey-i-
: yueOHuk s By3oB / B. E. I'mypman. 12-e u3a. Mocksa:| matematicheskaya-statistika-
IOpaiit, 2025. - 479 ¢ ISBN 978-5-534-00211-9. 559584
3. |Kynnpiesa, E. C. Marematuka i1 SKOHOMHCTOB
[DnexTponHsbIit pecypc] : yueonuk mas skonomuctos / E. C.| http://e.lanbook.com/books/e
Kynneimera. 4-e: JlamkoB u K, 2015. - 564 ¢. ISBN 978-5-| lement.php?pll_id=72390
394-02261-6.
4. |bepman, I'. H. COoopHuK 3a1a4 1O KypCy MaTeMaTH4ecKOro
ananusa [DnekTponHbiii pecypc] / bepman I''H. 10-e¢ u3m.,|https://e.lanbook.com/book/3
crepeorur. Mocksa: Jlans, 2023. - 492 ¢. ISBN 978-5-8114- 86402
9878-9.
5. |Coopuuk 3amad mo Bbicmied Marematuke [Tekcr] @ ¢ 52
KOHTPOJIbHBIMH ~ paboTamu Jlunerinas ~ anreOpa.
Ananmutnueckas reomerpus. OCHOBBI ~ MaTeMaTHYECKOTO
ananuza. Kommnekcusle uncna. 1 xype / K. H. Jlynary [u ap.].
8-e m3n. Mocksa: Atipuc-IIpecc, 2010. - 574, [1] c. ISBN
978-5-8112-4046-3. Dx3eMmiasapbl: Bcero 52.
6. |COopuuk 3amau mo BeIcIIeH Maremartuke [Tekcr] @ ¢ 130
KOHTPOJIbHBIMHU pa0OTaMH : PSIIbI U MHTETPAJIbl, BEKTOPHBIN U
KOMIUIEKCHBIA ~ aHanu3, JuddepeHianbible  ypaBHEHUS,
TEOpHsl BEPOSITHOCTEH, ONEpallMOHHOEe HCUUCIeHHe. 2 Kypce /
K. H. Jlyary [u np.] ; mon pea. C. H. ®enuna. 7-e usnm.
Mocksa: AUPUC-TIPECC, 2011. - 589, [1] c. ISBN 978-5-
8112-4074-6. Dx3eMiuisipsl: Bcero 130.
7. |IIucemenssiit, Imutpuit Tpodumosny. KoHcnekT nekiuii mo 276
Boiciieil marematuke [Texcr] : mommsid kype / M. T.
[Tucemennsii. 10-e u3n., ucnp. Mocksa: Aipuc-Ilpecc, 2011.
- 602, [1] c. ISBN 978-5-8112-4351-8. DK3eMIUISPBI: BCETO
276.
DJIEKTPOHHBIE OFPA30BATEJIBHBIE PECYPCHI
1. |Hayunas snekrponHnas ouommoreka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snekrponnas oubnmnoreka «KubepaeHnHKa» http://cyberleninka.ru
3. [FOpaiit. O6pa3oBarenbHas miaTGopma A YHUBEPCUTETOB U https://urait.ru/

KOJUIEIKEN

IMPO®ECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THOOPMALIMOHHBIE CIIPABOYHBIE

CUCTEMBI

1.

CrnpaBouHo-nipaBoBas cucreMa KoHcynpTanT+

http://www.consultant.ru

6.2. MaTtepuaiabHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne

NoNe
/i

Aynuropuu 171 IpoBe-
JeHUs] y4eOHBIX 3aHITHI,
CaMOCTOSATENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

[lepeueHb OCHOBHOTO 00OPYIOBaHUS

[IporpammHuoe
obecrnieueHne




Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLUIUIMHBY ®OHJI OLIEEHOYHBIX
CPEJICTB

Kputepuu onieHrBaHUs HHAMKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANIPpaBJIEHbI HA!

- YCBOGHHE TCOPETHUYECKOTO MaTepuaina (00beM 3HaHUH, TTTyOMHA yCBOGHUS), MPETyCMOTPEHHOTO
paboueii mporpamMmoi;

- YMEHHUE U3J1aratb Marepuai (4YeTKOCTb, FPAMOTHOCTh M3JIOKEHUSI MaTepraia, TOYHOCTb U MOJTHOTA
BOCIPOM3BEICHUS Y4eOHOTO MaTepraa);

- YMEHHUE MIPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEIICHUH MPAKTUYECKUX 3aJaHuM.

[Ikana olleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIINT
IToporosslii OOyyarommiics MMeeT 3HaHHWA OCHOBHOIO Marepuana,| YyAOBIET-
YPOBEHB IPOSBIAET YMEHHE JIOTUYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

A0IYyCKaTh HCTOYHOCTH B N3JI0KCHUU Martcpuaia,
HCAO0CTATOYHO IIPpaBUJIbHBLIC (1)OpMy.]'II/IpOBKI/I, HCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJITHCHUHW ITPAKTUUCCKHUX 3a11aH1/1171.

[IponBunyteiii  [OOydaromuiics TBEpIO 3HAET MPOTrPaMMHBIM MaTepHal,| XOpOIIo

YpOBEHb U3JIaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIBHO
IPUMEHSIET TEOPETHUECKHUE TIOJIOKEHUS MpU  PELICHUU
MPAKTUYECKUX BOMPOCOB U 3a/iay, BIaZeeT HEOOXOIUMBIMU
HaBBIKAMH ¥ TIPUEMaMH UX BBITOTHEHUS

Beicokuit ypoBenp |OOydaronuiics r1yOOKO M MPOYHO YCBOMJ MPOTPaMMHBINA|  OTIMYHO
Marepuay, 'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIaeT MCUEPIbIBAIOLIME OTBETHI HA IIOCTABJIICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCA TEOPHUS C IMPAKTUKOW, IPU 3TOM
oOyyaromuiics  He  3aTpydHseTcsi C  OTBETOM  IpHU
BUJIOM3MEHEHNN 3aJJaHUs, CBOOOJHO CIPABIISIETCS C 3aJa4aMH,
BOIIPOCAMM UM JIPYTUMH BUJAMU IIPUMEHEHHS 3HAHWM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JUTEpaTypou,
NEPUOJIMYECKUMHU  W3JaHUSIMH, TPABUIBHO OOOCHOBBIBAET
NPUHATHIE PEHIeHMs, CBOOOIHO BJaJEET Pa3HOCTOPOHHUMHU
HaBBIKAMU, IPHEMaMH BBIIIOJHEHUS IPAKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texymmii KOHTPOJIb YCIEBAEMOCTH 00ECHEeUMBACT OLIEHMBAHHME XOJa OCBOCHMS JUCIHILTMHBI
(MOyJIs) ¥ MPOU3BOAUTCS C IPUMEHEHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTUYECKOM KAapTOM AUCUMIUIMHBL. 1IOpsiAok cocTaBieHUs TEXHOJOTHMYECKOM KapThl H
QITOPUTM  TPOBEACHUS MPOIEAYpbl OIEHMBAHHS BHUJOB  JESATEIBHOCTH  OOy4arouuxcs,
HANPaBIIEHHBIX HAa OCBOCHHE 3HAHWN, yMEHWW, HABBIKOB W/ WM OIMbBITA JAEATEIHHOCTH, IO
HaKOIMHUTEILHON CUCTEME B OaJllaX yCTaHaBIMBaeTcCs nojioxkeHueM o cucreme PUTM B ®T'BOY BO
(II'TY»

7.2. IlpoMexxyTouHast aTTECTaIUs 00yJaroIuXCs
[TpomexxyTouHas arTecTansi 0OOydyarOIIMXCsl HANpaBiIeHA Ha OLCHUBAHUE PE3yJIbTATOB OOYydEHUS
M0 TUCIUIUIMHE (MOYJII0) U MMPOBOJUTCS C UCIOJIb30BaHUEM (DOH/I0B OLICHOUHBIX CPEJICTB.




[IpumMepsl THMOBBIX KOHTPOJIBHBIX 3alaHWii ®W3 0a3bl (POHIA OIEHOYHBIX CPEACTB TIO
00pa30BaTeNIbHON NpOrpamMmme.
KoHTponbHana paboTta N22. Teopusa BepoATHOCTEM

1. B ypHe nexxat 12 KpacHblIx, 8 3eneHbix U 10 cuHuMX Wwapos. Haypayy BbIHMMAlOTCA ABa Wwapa. Hanktu
BEPOATHOCTb TOFO, YTO BYAYT BbIHYTbI LWAPbLI PA3HOrO LBETa, NPWU YCI0BMU, YTO HE BbIHYT CUHUIA LWAp.

2. BepoATHOCTb TOro, 4TO NOKynaTenb B 4aHHOM MarasuHe caenaeT Nokynky, pasHa 0.6. Kakosa
BEPOATHOCTb TOrO, YTO He bosiee TPexX U3 ceMK BOLIeALWNX NMOKynaTenen caenaer NoKynKky?

3. CoopLWMK Nony4Ynn ABe KOPObKN OANHAKOBbIX AETaNeN, U3rOTOBAEHHbIX 3aBoaom Nel, 1 Tpu Kopobku —
3aBogom Ne2. BepoATHOCTb TOro, 4YTto Aetanb 3asBoga Nel craHgapTHaa pasHa 0.9; 3asoga Ne2 —0.7. U3
HayAaudy B3ATOM KOPOOKM COOPLMK N3BEK AeTanb. HalTU BEPOATHOCTb TOrO, YTO M3B/IeYeHa CTaHAapTHan
AeTanb.

4. N3 mapwpyTtoB Tpameaes N28, Ne10 1 Ne15 ana cayxawero nonyTHbIMM ABAAIOTCA mapwpyTbl Ne8 n
Ne10. HaliTi BEpOATHOCTb TOrO, YTO K OCTaHOBKE MepBbIM NOA4OMAET TPaMBal NONYTHOIO A4 HEro HOMepa,
ecnun no amHuam mapuwpytos Ne8, Ne10 n Nel5 KypcupytoT cooTBeTcTBEHHO 7, 9 1 12 BaroHos.
MpoTAXKEHHOCTM MapLLPYTOB CYNTAIOTCA OAMHAKOBbLIMMU.

[Iepeuenb BOPOCOB AJIsl HPOBEACHUS POMEKYTOUHOM aTTECTALlU
Bonpocbl K 3auéTy

| cemecTp

1. MaTtpuupl. ChoXKeHne mMaTpuL, U YMHOXKEeHUe MaTpUL, Ha YMcao.

2. YMHOXeHne maTpuubl Ha MaTpuLly.

3. Onpepenutens. BoluncneHve onpegenntens BToporo nopaaka. CBoicTea onpegenutenen.

4. MwuHop. Anrebpanyeckoe gonosiHeHne. OnpeaenmTens TPETbENO NOPAAKa. Teopema 0 PasforKeHUN
onpegenutens.

5. Ob6paTHaa maTpuua, Teopema 0 eé CyLLEeCTBOBAHUN.

6. PeleHune cuctem NMHERHbIX YypaBHEHUA MaTPUYHbIM crocobom.

7. PeleHune cuctem NnHeHbIX ypaBHeHMA no dopmynam Kpamepa.

8. PelweHne cuctem nNnMHeNHbIX ypaBHeHUI meTogoMm aycca.

9. BekTop. Moaynb BekTopa, /IMHelHbIe onepauym C BEKTOpaMu.

10. OpT BeKkTOpa. MNpoeKkuna BeKTopa Ha O0Cb. Teopembl O NPOEKLUAX.

11. Pa3fnioxeHWe BEKTOPA NO KoopanHaTHOMY 6asucy. JInHeliHble onepauun Hag BEKTOPaMU B
KOOpANHATHOM dopme.

12. Heobxogmmoe n focTaToOYHOE YyCA0BME KONMHEAPHOCTU BEKTOPOB.

13. CKanspHoe npousBeseHNe BEKTOPOB, Er0 CBOMCTBA.

14, CKanspHoe NpounsBeseHne BEKTOPOB B KOOPAMHATHOM dopme. YcioBre nepneHanKYAsPHOCTH



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

BEKTOPOB.
BeKkTopHOe npousseaeHne BEKTOpOoB. Ero cBoCTBa, reoMeTpUYecKmnin CMbIC.

CmellaHHOEe NpousBeaeHune, ero cBoicTea. HeobxogmMmoe M JOCTaTOYHOE yCN0BUE
KOMMN/IaHapHOCTM TpeX BEKTOPOB.

MpAMan Ha NN10CKOCTU, e€ ypaBHEHME C 3a4aHHbIM HaMNPaBASAIOLWMM BEKTOPOM.
YpaBHeHME NPSAMOM Ha NAOCKOCTU € 3a4aHHbIM HOPMaJibHbIM BEKTOPOM.
Obuiee ypaBHEHME NPAMOI Ha NJIOCKOCTU, ro YacTHble C/1yyaun.

YpaBHeHMe NpaAMOIi C yrnoBbiM KO3ddUUMeHTOM. Yron mexay ABYyMA MPAMbIMMA.

MonapHas cuctema KOOPAMHAT, €€ CBA3b C AEeKAPTOBOM. YpaBHEHWNE INHUN B NONAPHDIX
KOOpAMHATaX.

YpaBHeHMe NA0CKOCTH, MPOXoAdALLei Yyepes TOYKY NeprneHAMKYAAPHO HOPMaibHOMY BEKTOPY.
Obuiee ypaBHEHME NAOCKOCTU.

YpaBHeHWe NpamMoWi B NPOCTPaHCTBeE.

Yron mexay npAmoi U NA0CKOCTbIO.

YpaBHEHME OKPYXHOCTU.

Dnnnnc, ero ypaBHeHue.

l'Mnepbona, eé ypaBHeHMe.

Mapabona, eé ypaBHeHwe.

BeckoHeYyHO Manble GyHKUUKM, UX CBOMCTBA.

Mpeaen dyHKUMK B ToUKe. Teopembl 0 Npegenax (4oKasaTb TEOpemy o nNpegene CyMmbl).
MepBblii 3ameyvaTenibHbIN Npeaen. Cneacteus.

BTopoit 3amevatenbHbIi Npegen (6e3 gokasatenbctsa). HaTtypanbHbiii norapuém. CpaBHeHMe
6eCKOHEUYHO Manbix GYHKLUMIA. DKBUBANEHTHbIE HECKOHEYHO Manble GYHKLNN.

OpaHocTopoHHMe npeaenbl. HenpepblBHOCTb GyHKLMM B TOUKe. KnaccudurKaLuma ToueK paspbisa.
OnpepeneHune nponsBoaHOM. KacaTenbHas K NJOCKOW KPUBOW, e€ ypaBHEHME.

MexaHMYeCKnit 1 reoMeTPUYECKU CMbICA NPOU3BOAHOM.

Mpasuno gudpdepeHUMpPOBaAHNS CYyMMbl QYHKLMN.

Mpasuno gnddepeHumpoBaHna NnponsseseHma GyHKLUN.

Mpasuno auddepeHuMpoBaHNA CAOKHON GYHKLMN.

MpousBoaHan obpaTHOMN GyHKLUMK (NpUmMep ).

Norapuémmnyeckoe anddepeHumnpoBaHue.

OnddepeHumpoBaHune GyHKLMIA, 3a4aHHbBIX NapaMeTPUYECKM.

Mpon3BogHble BbICLIMX NOPAAKOB. MexaHUYeCcKuii CMbICN BTOPOM NMPOM3BOAHON.

OnddepeHumnan, ero reomeTpmUHeCcKmMn CMbICA.



44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

MpunoxeHne guddepeHLMana K NPUBANMKEHHbBIM BbIMUCAEHUAM.

Csasb mexay anddepeHuUnpyemMocTbio M HENPEPbIBHOCTbIO GYHKLUMN.

Teopembl Pepma 1 Ponns.

Teopema JlarpaH:<a, eé reoMmeTpUYeCcKnin CMbIC.

Mpaswuno SlonuTana (cayyai ).

JocTaTo4yHoe ycnoBne MOHOTOHHOCTU auddepeHumnpyemoin GyHKLMK.

TouKM akcTpeMyma. Heobxoammoe ycnosue skcTpeMyma guobdepeHumpyemoin GyHKLMN.
MepBoe AOCTAaTOUYHOE YC/I0BUE IKCTPEMYMA anddepeHLMpyeMoit GyHKLMK.

Hanbonbliee n HanmeHbLLee 3HaYeHUA GYHKLMM Ha OTpesKe.

BbINYKNOCTb U BOTHYTOCTb Ayru. ToOuKu nepernba. JocTaTOYHOE YC0BUE BbIMYKAOCTU, BOTHYTOCTM
rpadmka GyHKUMK.

JocTtaTtoyHoe ycnosme ToYKM nepernba. ACMMNITOTbI KPUBOIA.

O6uwan cxema nccnenoBaHma yHKUMK. MocTpoeHue rpaduka.

OyHKIUS IBYX IEPEMEHHBIX, €€ 00J1aCTh ONpECIICHHUS.

[Ipenen u HenpephIBHOCTH (YHKIUH JIBYX [IEPEMEHHBIX.

YacTHbie Mpon3BoOAHbIE 1-TO MOpsiaKa GYHKIIUH IBYX TEPEMEHHBIX.
YacTHble TPOU3BOJHBIE BHICIINX MOPAIKOB. CMEIIaHHBIE TPOU3BOIHBIE.

DKcTpeMyM (PYHKIIMHU ABYX MepeMeHHbIX. Heo0xoaumMoe ycioBue CyiiecTBOBaHUE
AKCTpEMyMa.

JloctaTouHOE yCIIOBHE CYIIECTBOBAHUS IKCTpEMyMa (QYHKIIUU JABYX TEPEMEHHBIX.
AOGCONIOTHBIN HKCTPEMYM, €r0 HaXOXKIACHHUE.
CkansgpHoe mnosie. JINHUU ¥ TOBEPXHOCTH YPOBHS CKAJISIPHOTO MOJIS.
[Tpon3BoaHas MO HANPaBIEHUIO.
I'paguent. CBsi3p MEXly IPOU3BOAHOM 110 HANPABIEHUIO U TPAJIUEHTOM.
KacarenbHast 10CKOCTh U HOPMaJIb K MOBEPXHOCTH, UX YPABHEHHUS.

Bonpocbl K 3K3ameHy

Il cemecTp

MoHATME KOMNAEKCHOTO Yncna. FEOMETpM‘-IeCKa‘r'I nHTEpnpeTaumna KOMNAeKCHOro 4ncna. MOAYJ'Ib n
APrymeHT KOMMNJIEKCHOIo Ymncna. KOMI’IﬂEKCHO-COﬂpH)KEHHbIe 4ymucna

Anrebpanyeckaa ¢opma 3anmcu KOMMNIEKCHOro Ymcaa. erictema B anrebpanyeckon popme.

TpuroHomeTpuyeckan Gbopma 3anmcu KOMNAEKCHOTO YMcaa. [encTemna B TPUroHoOMeTpUYEcKom
dopme (Kpome ).

MokasaTenbHaa ¢bopma 3anmMch KOMNAEKCHOTO YMcaa. eicTena B nokasatenbHol Gpopme (Kpome ).

M3BneyeHmne KopHA N-o# cTeneHu U3 KOMMAEKCHOro Yncna
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ITepBooOpaznas. CBOHCTBO IEPBOOOPA3HBIX.

HeonpepeneHHoblt nHTerpan. CBorcTBa HeonpeaeNeHHOro MHTerpana.
Tabnunua nepBoobpasHbIX.

OcCHOBHble MeTOoAbl MHTErpMpoBaHua. HenocpeacTBEHHOE NHTErPUPOBAHME.
MeTog noaseaeHus nog 3Hak anddepeHuymana

MeTtop 3ameHbl nepemMeHHON.

MeTtoa MHTerpupoBaHma no Yactam. Knaccbl yHKUMI, MHTErPUPYEMbIX NO YacTAM.
NHTerpnpoBaHue BblpaxKeHWUn, COAEPKaLLMX KBAAPATHLIN TPEXYEH.
MHorouneH. OCHOBHble TEOPEMbI O MHOTFOYAEHAX

[pobHo-paumoHanbHasa GyHKLMA. MpaBUAO pa3noKeHUs gpobu Ha Cymmy NpocTerwnx apobei
NHTerpmpoBaHue npocrenwmnx gpoben.

MHTerpmpoBaHue pauymoHasbHbix gpoben.

NHTerpnpoBaHme NpoCcTeNLWMX NPPaLMOHANbHOCTEN.

TpuroHomeTpmuyeckme NoACTaHOBKM.

NHTerpnpoBaHne TPUroHOMETPUYECKUX BblPaXKeEHU.

YHuBepcanbHasa NoAcTaHOBKa.

HebepyLlumeca nHTerpanbl.

3afaya 0 NAoLWaAn KPUBOJIMHENHON Tpaneumn. MHTerpanbHbie CyMMbl.
MoHATME onpeneneHHbI MHTerpan.

dopmyna HbtoToHa-/lelibHMLa.

CBoiicTBa onpeaeneHHoro UHTerpana.

dopmyna MHTErPUPOBAHUA NO YaCTAM B oNpeaesieHHOM UHTerpane.
3ameHa NepeMeHHO B onpeseieHHOM UHTerpane.

FeomeTpUYECKME NPUNOKEHMA ONpeaeeHHOro MHTerpana

HecobcTBeHHble nHTerpasnbl I-ro u ll-ro poaa.

Yro HazwiBaeTca quddepeHnnanbHbiM ypaBHeHueM? Chopmynupyiite onpeaeneHus
nopsiaka AU pepeHnaIbHOro ypaBHEHUS, PELIeHHs] YpaBHEHHUS.

N3noxute MeToabl pereHus TuddepeHIaIbHoro ypaBHEHUS IepBOro Nopsiaka: a) ¢
pa3essIoIUMUCS TEpeMEHHBIMH, 0) OTHOPOTHBIX TU(PepeHINaTbHBIX YPaBHEHUH, B)
JTUHENHBIX U depeHanbHbIX ypaBHEHUH.

CkonpKo penieHuit umeeT nuddepennmanbHoe ypaBHeHre? YeM oTInYaroTCsl OHU APYT OT
apyra?

Jaiite onpeneneHust 0OLIero U YacTHOTO pelieHuil ypaBHeHus. Kak ux n3obpa3uth
rpadudecku?
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Kak Ha3pIBaeTCs U B 4Y€M COCTOSIT YCIOBHS, HEOOXOTUMBIC IS BBIACICHUS YaCTHOTO
perieHus u3 o0o1Iero?

B uem coctourt 3amaua Komu? Chopmynupyiite 3anauy Ko reoMmerpudecku.
Cdopmynupyiite Teopemy Kormn.

JlaiiTe reoMeTpHUECKYIO HHTEpIIpeTauio AudPepeHITnaIBHOTO YpaBHEHHS TIEPBOTO
opsAKA.

Uznoxure metoz Ditnepa npubIMKEHHOTO pereHus auddepeHuanbHbIX ypaBHEHUN
MEepBOTO MOpsIJIKa.

KakoB o6muit Bun auddepennuanbHoro ypaBHeHUS BTOPOTO MOPSIKA U ero 00IIero
peuieHus?

Kak 3a1ar0TCs1 aHAIMTHYECKU U KAKOB T'€OMETPUYECKUI CMBICII UMEIOT HA4YaJIbHBIE YCIOBUS
it nuddepeHnrnanbHbIX YpaBHEHUH BTOPOTO MOPsIKa?

Cdhopmynupyiite 3agauy Komm u Teopemy Ko mist ypaBHeHHH BTOPOTO TOPSIIKA.
Y10 HasblBaeTcA GyHKLMEN ABYX UM BoNee NepeMeHHbIX? YKaxuTe cnocobbl MX 3aAaHNA.

YT1o HasbiBaeTca 061acTbio onpeageneHnAa (I)yHKLI,MM ABYyX NepPeEMEHHbIX N KaK OHa M306pa>+<aeTcr-|
I'EOMETpVIHECKVI?

Kakne 061acTh Ha3bIBAOTCS OTKPbITbIMM, 3aMKHYTbIMW, OFrPaHUYEHHbIMU, HEOTPAaHUYEHHbBIMU?
Kak n3o6pasunTb reomeTpruyeckn GyHKLMIO ABYX NePEMEHHbIX?

Y10 Ha3bIBAETCA OKPECTHOCTbIO TOYKN?

Y710 TaKoe IMHUU YPOBHSA?

Y710 HasbiBaeTcA Npeaesiom GyHKUUM ABYX NEPEMEHHbIX B TOYKE?

[avite onpeseneHne YacTHbIX NPOU3BOAHbLIX NEPBOro NOPSAKA.

HanTe onpeaeneHune gudpdepeHumana pyHKUMN ABYX NEPEMEHHDIX.

KaKoBa cBszb Mexay anddepeHuManom n 4acTHbIMMU NPOU3BOLHbIMMU?

[aliTe onpeaeneHme YacTHbIX NPOU3BOAHbLIX BTOPOro NopsaaKa.

IKcTpemym GyHKLMM ABYX NepeMeHHbIX. HeobxoamMmoe ycnosue cylLecTBOBaHUE SKCTPEMYMA.

[locTaTouyHOe YCA0BME CYLLLECTBOBaHMA SKCTPEMYMA GYHKLMM ABYX NepemMeHHbIX. ABCONIOTHbIN
3KCTPEMYM, €0 HaXOXKAEHUeE.,

ChopmynmpyiiTe NPaBMUAO OTbICKAHWA IKCTPEMYMA GYHKLUWN ABYX NEPEMEHHbIX.
Komb6uHaTopunKa. OCHOBHble NPaBunIa KOMBUHATOPUKK

dopmyibl KOMBUMHATOPMKM (cxema Bbibopa H6e3 Bo3BpaLLeHus)

dopmynbl KoOMBUHATOPUKM (Cxema BbibOpa C BO3BpaLlLleHUeM)

CnyyaitHble cobbiThA. OCHOBHbIE NOHATUSA

[encTBus Hag, cnyyaliHbiMKM COBbITUSMM

MpegMeT Teopun BEPOATHOCTEN.
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OTHOCKTENbHAA YacToTa cobbiTMA. CTaTUCTUYECKOoe onpeaesieHUe BEPOATHOCTU
Knaccmyeckoe onpepeneHme BepoAaTHOCTU. CBOMCTBA BEPOATHOCTHU
leomeTpuyecKan BEPOATHOCTb

YcnosHan BepOATHOCTb COObITUA

BepoATHOCTb Npoun3sBeaeHMa cobbITnit. HesaBucMmocTb cobbITUi

BeposaTHOCTb CyMMbl COBLITUI (A1 COBMECTHBIX M HECOBMECTHbIX COBbITUIA)
BeposTHOCTb COObITUIA, 06Pa3YIOLLMX MOJIHYIO FPYNNY COObLITUNA.

BepoATHOCTb NPOTUBOMNOOMKHbIX COObITUI

BeposaTHOCTb NosBAeHUs XoTA 6bl 04HOro CObLITUA

dopmyna NONHON BEPOATHOCTY.

dopmyna baiieca

lNoBTOpHbIE He3aBUCHMMbIe UCMbITaHUA. Cxema bepHynnu

dopmyna bepHynnu.

dopmyna MNyaccoHa

JlokanbHaa Teopema Jlannaca

NHTerpanbHaAa Teopema Jlannaca

BepoATHOCTb OTKNOHEHWA OTHOCUTENbHOM YaCcTOTbl OT MOCTOAHHOW BEPOSATHOCTH
HauneposTHeliwee Yncno HacTynaeHui cobbiTnA B HE3aBUCUMMBbIX UCMbITAHUAX

Jaiite onpeneneHue Clry4aiiHOW BEJIMYUHBI, JUCKPETHOU CIIy4allHON BEINYMHBI,
HETPEPHIBHOW CIIy4ailHON BEJIMYUHBI.

Urto Ha3bIBaeTCs 3aKOHOM pacIipeielIeHHs TUCKPeTHON ciiydaiiHol BenuuuHbl? Kak ero
n300pa3uTh rpapuuecku’?

Kaxkoe pacrnipesenenne Ha3pIBaeTCs OMHOMHAIBHBIM?
KakoBbI uncnOBBIE XapaKTEPUCTUKH TUCKPETHBIX CIIYYalHBIX BETUYHH?

Yrto Ha3bIBaeTCS MATEMATUYECKUM OXKUAAHUEM JUCKPETHOM ciydailHOM BennuuHbl? KakoB
€r0 BEPOSATHOCTHBIN CMBICI?

ChopmynupyiiTe CBOMCTBa MAaTEMAaTUUECKOTO OXKHUIAHUS.

UTo Ha3bIBAETCS OTKJIIOHEHHEM CITy4ailHOW BeIW4YuHbI? YeMy paBHO MaTEMATHYECKOE
OXKHJaHUE OTKIOHEHUs (CPOPMYTUPYITE U TOKAKUTE TEOPEMY).

Yro HazbpIBaeTCs Aucnepcueil ciydaitHol BennuuHbl? OO0CHYHTE 11e1ec000pa3HOCTh
BBEJICHMS 3TON YMCIIOBOM XapaKTEPUCTHUKHU.

CdopmynupyiiTe cBOHCTBA AUCTIEPCUI
UTo Ha3bIBAETCS CPETHUM KBAJAPATUUECKUM OTKIOHEHHEM?

Cdhopmynupyiite onpenenenue GyHKIUHN pacrpeeeHus U JaiTe TeOMETPUYECKYIO
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MHTEPIIPETALNIO ONPECICHUS

Cdopmynupyiite cBoiicTBa GyHKIINH pacnpenenenus. Kakoi Bug umeer rpaduk GpyHKIuu
pacripeiesieHus

Cdhopmynupyiite ornpeneneHue miIOTHOCTH paclpeeeHus

BriBenute Gpopmyity s BEIYMCIEHUS BEPOSTHOCTH TIOTAIaHUS HETIPEPBIBHOM CITydaifHOU
BEJIMYMHBI B 33JJaHHBIM HHTEepBall. Kak reoMeTpru4ecKu UCTOJIKOBATh I10Jy4YECHHbBIN
pe3yabTar?

Kak Haiitu (yHKIMIO pactpeaesieH s 0 U3BECTHOW TUIOTHOCTH pacIipeieieHus?
CdopmynupyiiTe CBONCTBA IJIOTHOCTH paclpeIeIeHUs

Yto Ha3bIBaETCA MATEMATHYECKUM OKHUIAHUEM, TUCIIEPCUEN HEMTPEPHIBHOM CIy4aHON
BEJIMYUHBI?

Kaxkoe pacnipenenenre HenpepbpIBHOM CIIy4ailHOW BEIMYMHBI HA3bIBAIOT HOPMAJIbHBIM
pacupenenenueM? Kakumu napamMerpaMu onpenessercs HopMalabHOe pacipeaeneHue?
Kaxoit BepOSITHOCTHBIN CMBICI UMEIOT 3THU MapaMeTphi?

Hccnenyiite GyHKINIO IUIOTHOCTH HOPMAJILHOTO PAacHpeieNICHHsl U IOCTpoiTe ee rpaduk
Kak BIusIFOT mapaMeTpbl HOPMAJILHOTO pacipeaesieHust Ha GopMy HOPMaJIbHON KPUBOii?

BriBenute Gpopmyity ISt BRIYMCICHUS BEPOSITHOCTH TIOTIAAaHUsI HOPMAJIbHOM CITy94aiiHOM
BEJIMYMHBI B 3aJJaHHBI HHTEPBAI

BriBenute GpopMyity A BBIYUCICHUSI BEPOSITHOCTH 33JaHHOTO OTKJIOHEHUS

B uem cmbicn npaBuia Tpex curm?

CdopmynupyiiTe 3a1a41 MAaTEMaTUIECKON CTATUCTHKU

Uto Takoe reHepalibHasi COBOKYITHOCTb, BHIOOpKA M3 T€HEPATbHON COBOKYITHOCTH?
YTo Takoe CTaTUCTUYECKUIM U BapUALIMOHHBIN psia?

Urto Ha3bIBaeTCs CTAaTUCTHUECKON (PYHKIMEH pacrpeeseHuss 1 KpUBOW HAaKOIUIEHHBIX
4acToT?

UTo Ha3bIBAETCS CTATUCTUYECKOW MNIOTHOCTBIO PacpeAesieHUus U TUCTOrpaMMOon?
Jaiite onpeneneHue ciry4aifHOW BEIOOPKU

Yo Takoe OIeHKa IMapaMeTpa reHepalbHOM COBOKYITHOCTH ?

Kakas orieHka cunTaercsi COCTOSATENbHOM, HecMeIIeHHON U 3 (HeKTUBHON?
OneHKa MaTEMaTUYECKOTO 0XKHUIAHUS

OueHka s Jucrnepcuun

JlaiiTe onpenenenne JOBEPUTEIBHOTO UHTEPBaIa

Kaxk HaiiTn 10BepUTENBHBIN HHTEPBA IPH OOJBIIOM 00beMe BHIOOPKHU?
Craructuueckas runoresa. Buasl runores

Cratuctuueckue KpuTepUH POBEPKU THIIOTES
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Kputnueckue obmactu

YpoBeHb 3HAYUMOCTHU

Ommbku 1-ro u 2-ro pona

Kputepwuii [lupcona npoBepku runores

ITpoBepka runoTe3sl 0 HOPMAJIBHOM PACIPENEICHUH I€HEPAIbHON COBOKYITHOCTH I10
kpureputo [Iupcona

[IpoBepka runoTe3sl 0 MOKA3aTeIbHOM pPaclpe/Ie]ICHUU TeHePaIbHON COBOKYITHOCTH
[TpoBepka runoTes3bl 0 pacipeie’IeHuH reHepaibHOW COBOKYITHOCTH Mo 3aKoHy Ilyaccona

[IpoBepka ruIoTe35l 0 pacHpeeIeHHH TeHepaTbHON COBOKYITHOCTH 10 OMHOMHUAIILHOMY
3aKOHY

[TpoBepka runoTes3sl 0 paBHOMEPHOM paclpeieIeHUN TeHepalbHOM COBOKYITHOCTH
Br16opouHble ypaBHEHUs perpeccun

OTpIcKkaHMe MapaMeTPOB BHIOOPOUHOTO YpaBHEHHUs MPSMO TIMHUU CPEAHEKBAAPATUIHON
perpeccus 1mo HeCrpynImupPOBaHHBIM JIAHHBIM

OTpIckaHMEe TapaMeTPOB BHIOOPOUHOT0 YpaBHEHUSI IPSMOI IMHUU PErPECCUu 10
CIPYIIIUPOBAHHBIM JaHHBIM

Mpumep 6uneta NpomerKyToUHOI aTTECTALUM

1 cemectp

BUNET Ne 0

no AucumnninHe maTemaTtuKa

1. Pa3norkeHne BeKTOpa No KoopanHaTHomy 6asucy. JInHeliHble onepaumm

C BEKTOpPaMu B KOOpAMHATHOW dpopme.

2. Teopembl Pepma u Ponns.

3. 3apava 1.

4. 3apava 2.

2 cemecTp

3K3AMEHALMOHHbIN BUNET Ne 0

no agucumnninHe maTemMmaTtukKa

1. MeTop UHTETpMUpPOBaHMNA NO YaCTAM B HEONMpPeaENEHHOM UHTErpane.

2. TeopeMbl CIOXKEHMA N YMHOXKEHWA BEPOATHOCTEN.

3. 3apava 1.

4. 3apava 2.






